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A A AéXuH

ObnactHoe OroKeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENIFHOE YUPEXKICHUE
«Kypckuii 3JIeKTpOMEXaHUUECKUIA TEXHUKYM»

PykoBoautens IIpozoposa C.H.

MATEMATHKA B IPO®ECCHUH «CBAPLIUK»

AkTyanbHocTh. CeroiHs MHp 3aBUCHT OT MeTaia. be3 Hero HEBO3MOXHO MOCTPOHUTH
BBICOKHME 3JIaHUSl, MAaIIUHBL, Kopabmu. Mertamn mnpuUMeHseTcs NOBCIOAY: B OBITY, B
IIPOMBIIIJIEHHOCTH, B CTPOUTENBCTBE [5].

[Tpodeccus cBapmyka qocratouHo ApeBHss npodeccus. OHa Bo3HukIa B 1802 roxy. B a0
Bpems B. IlerpoB oTkpbu1 3ddext snexrpuueckoir ayru. Ilpu BOSHHUKHOBEHHH 3TOrO 3(dexTa
MEXy ABYMS YTOJIbHBIMHU 3JIEKTPOAAMHU, CO3AAETCA BBICOKAs TEMIIEPATypa, KOTOpask paciuiaBisieT
metauibl. C MOMEHTa OTKPBITHS 3 (deKTa dIEKTPUUECKON Ayrd [0 €ro NPUMEHEHHs MpPOILIO0
MHOTO BpeMeHH. MeToJ] COeIMHEHUS METAUIOB DJEKTPOIYTrOBbIM CIOCOOOM IMPOU3BEN
HPOMBIIICHHYIO PEBOJIIOIUIO U CTAJI MACCOBOM TEXHOJIOTHEH [2].

CBapuiKk — 95TO CHENHATUCT, 3aHUMAIONIUICS COEAMHEHHEM METaJUIMYeCKUX HAeTasei,
CIUIaBKO# MeTayioB. JItoOble ommOKy JomycKaeMble B paboTe MOTYT IPUBECTH K KaTtacTpode.

[ToaTomMy cTaTh KBadU(UIMPOBAHHBIM CIIEIUAIUCTOM B CBOEM JeJie HEBO3MOXHO 0e3
OTIpeNIeNICHHBIX 3HAHWH M3 APYruX HayK. B Hamm aHU K mpodeccuu cBapIiuKa MpexbsBISIOTCS
TakKe ¥ TpeOOBaHMS 3HAHUS MAaTEMATHUYECKUX CHMBOJIOB JJIsi BBIPAKEHUS XapaKTEPHBIX CBONCTB
00BEKTOB; YMEHUS IPUMEHATh MaTEeMaTHUYECKUE METOJIBI JUIsl PEIICHHs ONpe/eNICHHBIX 3a/a4 Ha
npousBoacTae [1].

HIMeHHO TMO3TOMY Uil YCIIEUIHOTO OCBOCHHUS MpO(eccHH CBapIIMKa HEOOXOIUMO HMETh
0a30BbIC 3HAHUS IO MaTEMaTHKE.

Benp B Hamn nporpeccHBHBIN BEK K JaHHOW MPOQeccHu MPeabsBISIOTCS TaKhe TpeOOBaHUS,
KakK:

* YMEHHE Tpenynpexiatb o0pa3oBaHus AE(PEKTOB CBApPHBIX COCIMHEHHUHN U pa3pabaThiBaTh
TEXHOJIOTHIO UX YCTPaHEHMUS;

* BBIIOJIHATh HEOOXOAWMBIE TEOPETUYECKHE M OKCIIEPUMEHTAIBHBIE HCCICIOBAHUS TI0
npoIII0 CHENHUATbHOCTH U COCTABIATH OTUET 10 padoTe;

* yMETh pemarb TEOpPEeTUYEeCKHe W MPHUKIAJHBIE 3aJadyd [0  CHEIHAaTbHOCTH U
KOHCTPYUPOBaHHME TEXHOJOTHUECKUE MOAETH Oy IyIINX KOHCTPYKLIUH;

* BIIQIETh HABBIKOM ITOCTPOCHUS UepTeKel OyayIero u3aemms;

* 3HaTh MAaTEeMaTUYECKYIO CUMBOJIUKY JUISl BHIPQXKECHUS XapaKTEPHBIX CBOMCTB 00BEKTOB;

* YMETh HCCIEeNIOBaTh CBOWCTBAa OynylmMX KOHCTPYKIMH W OLEHHBATh IPUMEHHMOCTbH
MOJIy4EHHBIX PE3yJIbTaTOB;

* YMETh WCIOJIb30BAaTh OCHOBHBIE TMOHATHUS M METOABl T€OMETPUYECKHUX IOCTPOCHUH H
U3MEpPEHU;

- OBITh CIIOCOOHBIM IOCTAaBUTH 11€JIb, CHOPMYIUPOBATh 3aJjaul, CBSI3aHHBIE C peanu3alueit
npodeCCUOHATBHBIX (DYHKITHA.

TonbKO WMesd COBOKYNHOCTh JTHUX KauecTB, 3HAHUM M YMEHMH MOXHO CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha phIHKE Tpyaa [1].

Coznlanue KOHCTPYKIUH, IOJHOCTBIO OTBEYAIONIEH CBOEMY Ha3HAUCHMIO, HA/IeKHOU B
HKCIUTyaTaIlH, PEJICTaBIIsET COOONH KOMIUIEKCHYIO 3ajlauy, KOTopasi BKJIOYAeT MPOSKTUPOBAHHUE,
pacueT, paloHaIbHOE OCTPOEHUE TEXHOJIOTUU U3rOTOBIIEHUS. Bee 3To Tpedyer onpeaeneHHbIX
MaTeMaTHYeCKuX 3HaHUA M yMeHHH. COBpEeMEHHBIH CBapUIMK JOKEH YMETh BBIUUCIATH
3HAYEHUs] Pa3IUYHBIX BEIIMYMH 3HATH TPABWIO MPOIOPIIUH, YMETh pelath ypaBHeHHs. Kpome
3TOr0 Ba)XHO KOHEYHO W 3HAHUE TEOMETPUH, TaK KaK TIeOMETpUYECKOe MPOEKTHPOBAHUE
CBapOYHOW KOHCTPYKIIMH TMOMOTAET YMEHBIIUTH BpeMs HEOOXOAMMOE ISl CO3/TaHUsl H3IEeNus,
CBOJIUT JO MMHHMYMa HM3MEHEHHUS, BHOCHMbIE B KOHCTPYKIHIO, MPAKTUYECKH HCKIIOYACT BCE
OLIMOKY U yITydIIaeT KauecTBo uamesus [1].



3ajayd HA YTEeHUEe M MOCTPoeHHMe 4YepTe:keldl. MHorue, nmpuBiIEKarOlMe B3TJISA JIIOJICH
U3JIeNHsl CO3/IaHbl PyKaMu CBapiiuka. Mbl BHIUM pa3IuYHble (OHAPUKU, BUTHIE TPYOHI,
3aTeHIMBbIE aKypHbIE 3aBUTKU. Takue U31e/us MopakatoT CBoei kpacoroit [1].

Uto0Bl Takue W3AEHHs TMOJH30BAIUCH CIPOCOM, UM HYKHO OBITh TEXHOJOTHYHBIMH,
(GyHKIIMOHAIBHBIMU, KPACUBBIMU M OHU JIOJDKHBI OTBEUaTh TPEOOBAHUSAM COBPEMEHHOro mupa. B
ATOM CBApUIMKY MOMOTaeT MOJEIMPOBAHNE BHEIIHETO BUIA U3JENHUs cpelcTBaMu reomeTpun. Ha
HAYaJbHOM J3Tare paboThl OHO HEOOXOIAMMO JUIsl MPEACTaBUTENs JaHHOW MpodeccHH, Tak Kak
BO3MOXXHOCTh CO3JJaHHsI TOYHBIX MOJENEH JeTanu sBiseTCs (QYHIAMEHTOM YCIEIIHOTO
pe3ynbTaTa.

[losToMy Ha mepBoM 3Tame pabOThl CBApIIUKY HYXXHO TPAMOTHO BBIMOJHUTH YEPTEK
Oynymero uzfenus. OH TMO3BOJSET OLEHUTH OOIee KauecTBO HU3JENUS C TOUYKU 3PEHUS €ro
BHEIIIHETO0 BHJAa U MaTEMaTUYECKUX CBOMCTB IMOBepXHOCTeW. Pa3paboTka yeprexka HEBO3MOXKHA
0e3 3HaHMS OINpPEAETCHHBIX MOHSITUNA TeOMETPUU: PACCTOSHUS MEXAY TOUYKaMH, JJIUHBI OTpe3Ka,
napajvieIbHOCTH M MEPICHANKYIIIPHOCTH MPSMbIX, OKPY)KHOCTH, pajuyca u qaamerpa u jap.[1]

HemanoBaxHbIM SBIII€TCS U YMEHHE uTeHus yeprexeil. [Ipu sTom naxe 3to TpeOyeT UMeTh
B 3amace ONpENCIICHHBIH HAa0Op TI'eOMETPUYECKHX  3HAHWH, TaKWX KaK  IOHSATHS
NEePHEHANKYIISIPHOCTH, MEPHEHIUKYISIpa U HAKIOHHOM, NapajUyielbHOCTH, paaudyca, AUAMETPa,
JIMHEHHBIX pa3MepOB U Jp.

PaccMoTpuM MpUMephI, J0Ka3bIBAIOIIKE BhIle cKazaHHoe [1].

1. Jlomyck TMEpHEHIUKYISIPHOCTH OCH OTBEPCTHSI OTHOCUTEIbHO moBepxHocTU® 0,1 mMm

(puc. 1).
e L[%a1 @

LL F -
%l //
A
puc. 1

2. Jlomyck mapaielbHOCTH O0IIel pUyIeTaromiell TUIOCKOCTH TIOBEPXHOCTEH OTHOCHTEIHHO
nosepxHocTd A0,1 MM (puc. 2)

Y

A 071)A

Y L )

| .

puc. 2

3. Jlommyck HaKJIOHA TIOBEPXHOCTH OTHOCUTEIbHO moBepxHOcTH A0,08 MM (puc. 3).

puc. 3.

BoruncianrenbHbie 3agauu. Takoro pojaa 3ajayu TakkKe CBHUJETEIBCTBYIOT O Ba)KHOCTHU
3HAHWI CBAPIIIMKOM MaTEeMaTHKH.

[ToaTOMy paccMOTpUM, Kakve 3HaHUS HYXHO MPUMEHUTH JUIsl U3TOTOBJICHHS, HAIpUMeEp
U3TOPOJIN.

[IycTh HYXHO TOJACYMTATh HEOOXOAMMOE JUIsI TOCTPOCHUS OTpajabl C 3aJaHHBIM
KOJIMYECTBOM IIPOJIETOB KOJIMYECTBO MaTepuaina. s pemieHus: 3Tol 3ajgaud Takxke Tpebyercs
YMETh CTPOUTb U YUTATh uepTex|3].

PaccmoTrpum omun mposer. M3zmenwe wu3roraBiMBaeTCs M3 TOHKOW apmarypbl. UTOOBI
COCUUTATh KOJIMYECTBO MeTallla, HEOOXOAMMO 3HATh BCE JIMHEHHBIC pa3Mephl 3TOM KOHCTPYKIIUH.
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Kpome toro, morpeOyercsi pacueT IJIMHBI OKpYXHOCTH 1o (opmyne: 1 = 2nR,;rne R — pagmyc

TiRn
okpyxHocTH. Tarke HeoOX0IUMO OyIeT BBIUMCIUTH JUTMHY IyTH Mo (opMmyse: p = P

BEJIMYMHA [EHTPAIBHOrO yria (pucyHok 5). Tlociie 3Toro Hy)KHO CHayaja CIOXUTb BCE Pa3Mephbl,
a 3aTeM YMHOXHUTb MONYyICHHBIN Pe3yJIbTaT Ha KOJUYECTBO MPOJICTOB. B pesynbrare, yeroy3snaem
KOJIM4eCTBO MaTepuaina. [3].

rae n —

puc 5.

Eme ogHuM mpuMepoM 3ajad, IpU PEHICHHH KOTOPBIX HE OOOWTHUCH 0€3 OmpeaeiCHHBIX
MaTeMaTHYECKUX 3HAaHWH SIBISICTCS M3TOTOBJICHHE Kaudened. OHa TpeOyeT i CBOEro perieHUs
3HAHUS B3aUMHOI'O PACIIOJIOKEHUS MPSAMBIX B TpocTpaHcTBe[3].

[TycTh HYXXHO M3TOTOBUTH Meub sl OaHu. UTOOBI M3/1€IHe MOIYYHUIOCh KaYeCTBEHHBIM U
OPOCIY)XKWJIO  JOJro,  TMepej  TeM, Kak  [pHCTynath K €ro  HM3TOTOBJIICHHIO,
HEO0XO0IMMOIIPOAHAIM3UPOBATh CBOMCTBA M MMapaMeTPhl KAKIOTO M3 TeOMETPUUYECKUX (UTyp, U3
KOTOPBIX OHO COCTOMT, 3HATh UX JIMHEHHBIC pasmepsl [3].

Takum 00pa3oMm, MaTeMaTHKa UTPACT BAKHYIO POJb B Ipodeccuu cBapiiuka. Kpome toro
OHA craja Juisi 3ToW Tpodeccuu OpyIueM KOJUYECTBEHHOrO pacdyéra M METOJIOM TOYHOIO
UCCIIeIOBAHMS, CPEICTBAM YETKON GOPMYIMPOBKU MOHITHI U ipobiiem [4].

Cnucok HUTHPYEeMO JUTepaTypbl U HHTEPHET-HCTOYHNKOB:

1) Mopo3sos C. O. Pedepar.«Maremarnka B npodeccuu cBapiuk». HoBouepkacck, 2012 r

2) )Kyuxosa E. A. Crares. «Maremaruka B npodeccun cBapiiuk». OTKpbIThIi Kiiacc. CeTeBbie
o0Opa3oBaTebHbIE CO0O011IeCTBa. [DneKTpOHHBII pecypc] URL:
http://www.openclass.ru/node/484553. (lara obparuenus: 3.11.2017 r.)

3) Mareps B. B. Pedepar. «Marematuka B mpodeccuu cBapiiuk». [Dnekrponnsiii pecype] URL:
http://fs.nashaucheba.ru/docs/270/index-1589362.html. ([{ata oopamenus: 3.11.2017 r.).

4) Mokuenko JI. 1. Maremaruka B Moell npodeccuu. JJOKYMEHTBI Uil YYCHHUKOB M YYHUTEIICH.
[Onexrponnsiii  pecypc]. URL: http://studydoc.ru/doc/4541227/mokienko-matematika-v-moej-
professii-svarshhik. (ata o6parmtenus: 3.11.2017 r.)

5) Ipodxoukypc. IIpodeccronanbHoe oOpa3oBaHue cTyaeHTOB. MccienoBaTenbckas padoTa.
«MaremaTuka B npodeccun CBapILUKa». [DneKkTpoHHBII pecypc].URL:
http://mpodroukypc.pd/blog/2016-01-10-125. (Iata odpamenus: 02.11. 2017 r.).

I1. FO. Anapees

O6mactHOe 010/ 1KETHOE PO ecCHOHATBFHOE 00pa30BaTENBHOE YUPEIKICHNE
«Kypckuit aBTOTeXHHUECKUN KOS

PyxoBonutens: T.H. BopoObeBa

AJIAH TBIOPHUHT - OTEIl THOOPMATHUKHA U TIEPBBIN «XAKEP»

B 2017 roay ucnonnunoch 105 ner co nHs poxkaeHuss AnaHa Martucona Teropunra —
BBIJIAIOIIETOCS  QHIVIMHCKOTO MaTeMaTHKa, JIOTHKAa, Kpunrorpadga, 4YbM TpPYIbl HMEIOT
oOLIenpr3HAHHBIN BKJIaJ B pa3inyHble 007acTh HH()OPMATUKHA U MAaTEMAaTHKH.

Trropunr Anan Matucon poauics 23 utons 1912 rona B Jlongone. B 6 ner Anan nomén B
nikoiny cearoro Muxawmna B ['actunrce. B 1926 rony, B Bo3pacre 13 net, TeropuHr nocrymnaer B
u3BecTHyIO 1lIepOOpHCKYIO YacTHYIO LIKOJY, PACIONOKEHHYIO B aHIIMicKoM rpaderse lopcer.
VBneuenne TrlopuHra MaTeMaTHMKOW HE HaANUI0O OCOOON TMOAAEPKKH Cpeiud yduTenei
[IepGopHCKON MIKOJBI, TA€ yASNAIN OOJbIle BHUMaHUS T'yMaHUTAapHbIM HaykaMm. [locie mkossl
ol noctynui B Koponesckuii komtemk Kemopumka. B Koponeckom komtemke ThlOpUHT yaHIICS
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¢ 1931 mo 1934 rom moa pyKOBOJACTBOM H3BecTHOTO MareMmaruka ['oadpu Xaponmga Xapau.
VIMeHHO B 3TO BpeMsl UM OBbLIM HAIMCAaHbI OOJIBIIMHCTBO €ro padorT.

B 1936 Anan TpoOpHHT TPEMIOXKII BBIYUCIUTEIBHYIO MaIlIuHy s (opMaiu3aiiiu
NOHSTHS anroputMa. MamuHa ThIOpUHTa COCTOUT M3 JICHTHI OSCKOHEUHOW JTMHEI, pa3JielIeHHOM
Ha SYEWKH, U TOJIOBKU, KOTOpas MepeMeIlaeTcss BAOJb JEHThl U CIIOCOOHA YUTaTh U 3alUCHIBATDH
cuMBOJIbl. Takke y MamMHbl ThIOpUHra €cTh Takas XapaKTepUCTHKA, KaK COCTOSIHHE, KOTOpOE
MOXXET BBIPAXKATbCA LEJIBIM YUCIOM OT HYJIS OO0 HEKOTOPOHM MAaKCUMalbHOM BeIMYMHBL. B
3aBUCUMOCTH OT COCTOSIHHMSA MallMHa ThIOpMHra MOXKET BBINOJIHUTH OJHO U3 TPEX JEHCTBUM:
3anucaTh CUMBOJI B SIYEHKY, NIEPEIBUHYTHCS Ha OJIHY SYEHKY BIIPABO WM BJIEBO U YCTAHOBUTH
BHYTpEHHee cocTosHue.[1]

YerpoiicTBo MamnHbl ThIOpUHTa Ype3BbIYATHO MTPOCTO, OJHAKO HA HEH MOYKHO BBIIIOJHUTh
MpaKkTUYeCKH IOyl mporpammy. Jlis BBIMIOJIHEHUS BCEX OTUX JEUCTBHM MpeaycMOTpeHa
crenuanbHas Ta0nuIla MpaBWi, B KOTOPOW MPOMHMCAHO, YTO HYXKHO [eNaTh MHpPU Pa3IUYHBIX
KOMOMHALMSIX TEKYLUX COCTOSHUN U CUMBOJIOB, IPOYUTAHHBIX C JIEHTBHI.

TeropuHr ¢aktuyecku wuzo0pen ycTpoicTBo-nporotun IBM u Bcex COBpEeMEHHBIX
KOMIIBIOTEPOB — «MalllMHy ThIOpUHTay.

B 1939 rogy OpuTaHCKOe BOEHHOE BEJOMCTBO MOCTaBUJIO mepen ThIOpUHIOM 3anady
pasrasath cekpeT «DHUIMbD» — CIIELHUAIbHOTO YCTPOICTBA, UCIIOJIBb30BABILErOCs JUIsl MIU(POBKU
paauorpaMM B T€pMaHCKOM BOEHHO-MOpckoM ¢iote u B «iIodTBadde». bpuranckas passenka
pa3nobbuIa 3TO YCTPOHCTBO, HO pacIM(pOBBIBATH IEPEXBAYCHHBIC PAAMOTPAMMbBI HEMIICB HE
ynaBanoch. ThIOpUHTY ObLIa MpeocTaBieHa cBoboa neiicteuil. OH paboran B bierunu-napke —
OpUTaHCKOM KpUNTOrpaguuecKoM IIEHTpe, TAe BO3MIABISLI OAHY M3 mATH rpymm, Hut 8§,
3aHUMAaBIIUXCS B paMKaX IMpOeKTa «YIbTpa» pacmiu@poBKON 3aKOAMPOBAHHBIX HEMEIKOM
mmdpoBaIbHON MamMHOK «HUTMa» coobmmenuit Kpurcmapune u JlroptBadde. On mpuriacui B
cBOI1 oTen «bpuTaHCKOM HIKOJIBI KOJIOB M MIH(POB» HECKOJIbKUX JIPY3€H-IIaXMAaTUCTOB. Y HEro
paboran, Hanpumep, ['appu ['omombex, craBmmii BmociaeACTBUU H3BECTHBIM cynbéin OUJIE u
CYIMBIIUHN (UHATIBHBIN MaT4 Ha 3BaHME YeMIHOHa Mupa Mexay Pumepom u Criacckum.

Hemupl cuntanu «9HUrMy» HempUCTYMHOW. CIOXKHOCTh IEU(GPOBKUA yCYyTyOIsuiach TeM,
YTO B 3aKOJMPOBAHHOM CJIOBE IOJIydaslloch Oousibllie OYKB, yeM B opuruHaie. Tem He MeHee,
Trropunr yxe B Hauyane 1940 roma pazpabotan gemm@poBaibHOE yCTPOWCTBO, HA3BAHHOE UM
«boMmb0i1», KOTOpOE MO3BOJISIIO YMTATh MPAKTUYECKH Bce cooluieHus «modradde». OcHoBo
Uis  AemudpoBanbHO  MamuHbl «Bombey craga abcTpakTHas BBIYHCIUTEIbHAS MalllMHA
Tetopunra. A cnycts emé roj ObUl «B3JIOMaH» M 0ojee CIOXKHBIA BapHaHT «ODHUTMBD»,
MCIIOJIb30BABIIUICS HAIMCTCKUMH TMOJBOJHUKAMU. DTO BO MHOIOM IPEAONPENEIUIO YyCIeX
OpuTaHckoro ¢ora.

[Tpunnun padotsl «boMOBI» cOCTOST B nepedope BOZMOXKHBIX BapUAHTOB Kitova mudpa u
HOMBITOK paciiMpoBKU TEKCTa, €ClIM Obljla M3BECTHA YacTh OTKPHITOrO TEKCTa WM CTPYKTYpa
pacuugpoBeiBaeMoro  coodmienus. llepebop kitouel BBIMONHSJICS 3a CYET BpalieHUus
MeXaHU4eCcKuX 0apabaHOB, COMPOBOXK/IABIIETOCS 3BYKOM, TOXO0KUM Ha TUKaHbE YacoB, M3-3a YEro
«boM0ba» u momy4usia cBoe Ha3zBaHue. [[Is1 Kakqoro BO3MOXKHOTO 3HAUEHHUs KIIH04a, 3aJaHHOTO
MOJIOKEHUSAMU POTOPOB (KOJIMYECTBO Kitoueil paBHsuioch mpumepHo 1019 s cyxomyTHoi
«QuurMb» 1 1022 mist mmu@poBaNbHBIX MallliH, UCIOJIB3YEMBIX B IMOJBOJIHBIX JI0JKax), «boMbay
BBITOJIHSIA CBEPKY C U3BECTHBIM OTKPBITBIM TEKCTOM, BBIIOJIHSBIIYIOCS deKTpuuecku. [lepsas B
breruwnn «bom6a» Trropunra Obuta 3amymiena 18 maprta 1940 rona. [2]

Yepes monroga yaanock B3oMath U Ooinee croiikuil mmdp Kpurcmapune. [Tozxe, k 1943
rony, ThIOpUHT BHEC OIIYTHMBIH BKJIaJ B cO3/laHuE Oojiee COBEpIICHHOW JemudpoBaibHOM
AJIEKTPOHHO-BBIUNCIUTEILHON MalINHbI «KO010CC», NCIOIB3YIOLIENCS B TEX XKE LETAX

[Tocne BoiHBI MO mpoekTy AsaHa TrelopuHra B Mupe ObUT peaii30BaH MEPBHI B MUpE
KOMITBIOTEP C XpaHUMOM B mamsaTu nporpammoii - ACE. B 1948 roxy ThropuHr HauMHaeT paboTy
B YHuBepcuteTre MaHuecTepa B KaUeCTBE JIEKTOpa M JUPEKTOpa IpoeKTa 1o cozpanno MADAM
(Manchester Automatic Digital Machine). On 3anumaercs pa3paOOTKOH MPOrPaMMHOTO
obecrieueHUsT W apXUTEKTypbl HOBOW MammHbl. B Manuectepe B 1951 romy B pesynbrare
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pasButus npoekta MADAM BBOAWTCS B JEUCTBHE OJMH W3 MEPBBIX B MHUPE IMOIHOCTHIO
paborocrniocoOHbIX KommbioTepoB Ferranti Mark 1. TeropuHr 3aHumancs pa3paOOTKOi
nporpaMMHOro odecrnieueHust s Hero. Torja oH Hamucal M MEpBYIO IIAXMATHYIO MPOrpaMmy
it OBM. D10 OBIT TOMBKO AITOPUTM, IOTOMY YTO KOMIIBIOTEPA, CHOCOOHOTO BBIMOIHHUTH 3TY
HporpaMmy, emg He cyiiecTBoBaio. [4]

3acnyru Anana TeropuHra ObUIM O JTOCTOMHCTBY OICHEHBI: B 1945 romy ThiopuHTr ObLI
HarpaxacH opaeHoMm bpuranckoit ummnepuu kopoiém ['eoprom VI "3a )KU3HEHHO BaXKHBIN BKJIaJ B
BOCHHBIC YyCWIHs'', HO 3TOT (haKT ocTaBajcs B cekpere MHorue roabl. OH ObLT BKIIOYEH B
Hay4YHYI TpyIIy, 3aHUMAaBIIYIOCS CO3JaHMEM OpUTAHCKOM 3JIEKTPOHHO-BBIYMCIUTEIBHON
MaIIUHBI.

Kpome paboTsl B yHHBepcuTeTe, THIOPUHT NPOJOJIKAI COTPYAHUYATh U ¢ JlenmapTaMeHToM
K0/10B. TONbKO Temepp B LIEHTPE €ro BHUMAHUS ObUIM YK€ IIHM(PBI COBETCKON PE3HIECHTOB B
Anrmuu. B 1951 roay o Ob11 M30paH MOYETHBIM WICHOM JIOHIOHCKOTO KOPOJIEBCKOTO HAYYHOT'O
oOiecTBa.

THIOPUHI CUMTAETCS OCHOBOIOJIO)KHUKOM HE TOJBKO BBIYUCIUTEIBHOM TEXHUKH, HO M
HCKYCCTBEHHOI0 MHTeuIeKTa. OH mosarajl, YT0 KOMIbIOTEPHI, B KOHIIE KOHIIOB, CMOI'YT MBICIIUTh
KaK YeJlOBeK, W MPeJUIOKUI MPOBEPKY, OLEHUBAIOIIYI0 CIOCOOHOCTh MAIIWHBI MBICIUTS,
U3BECTHYIO KaK «TecT ThlOpHHIa», M3JI0)KEHHYI0O UM B CTaTbe «BbluMcnuTeNnbHbIE MAIIMHBI U
pasym» (1950). Cyrp Tecta ThlopuHra — oOmnpeAenauTb, MOXKET JIM MbICIUTh MamuHa. Ero
CTaHJapTHasi UHTEPIPETALUs 3BYUUT CIEAYIOIUM 00pa3zoM: «HenoBek B3aUMOAECHCTBYET C OAHUM
KOMITBIOTEPOM M OJHUM 4eJ0BeKOM. Ha 0CHOBaHMU OTBETOB Ha BOIIPOCHI OH JIOJKEH OIPEEIIUTh,
C KEM OH pas3roBapMBacT: C YEJIOBEKOM WJIM C KOMIBIOTEPHOM mporpammoin. 3ajauda
KOMITbIOTEPHOM IPOrpaMMbl — BBECTU YellOBeKa B 3a0iyXJI€HHUE, 3aCTaBUB CJIeJIaTh HEBEPHBIH
BbIOOp». [lpy 3TOM BCe y4acTHUKM TecTa HE BHIAT JAPYr apyra, a Oecema BeAETCS B PEXKHME
«TOJIBKO TEKCT», HallpUMep, C IMOMOIIbIO KJIABMATyphl U 3KpaHa (KOMIbIOTEpa-IIOCPEIHUKA).
[Tepenucka noykHa IPOU3BOAUTHCA YEPE3 KOHTPOIUPYEMbIE IPOMEKYTKH BPEMEHH, YTOOBI CY1bs
HE MOT JeJaTh 3aKJII0YEHUs], UICXOMs U3 CKOPOCTH OTBETOB. Bo BpeMeHa ThIOpHMHIa KOMIIBIOTEPHI
pearupoBaiiu MeajieHHee yenoBeka. Celyac 3TO MpaBWIIO TOXKE HEOOXOAMMO, MOTOMY YTO OHH
pearupyoT ropasfo ObicTpee, yeM uenoBeK.[5] ThIOpHUHT yTBepXkJaad, YTO KOMIBIOTEP MOXHO
Ha3BaTh MBICISIIMM, €CJIM OH IPONAET TECT, B TEUEHHE KOTOPOro €My HYKHO OyneT oOMaHyTh
(BBectu B 3a0myxaeHue) 30% coOeceTHUKOB B JIMLE JIIOJIeH B XOJ€ NMATUMUHYTHBIX TEKCTOBBIX
COOOILIEHUH.

B mHacrosmmii MOMEHT, JMIIb HECKOJBKMM MalllMHAM YAAJIOCh BBECTU YEJIOBEKAa B
3a0nyxnaenue. IlepBoil n3 Hux crana nporpamma ELIZA, B ocHOBE KOTOpBIN Jiexkall CKPHMT,
MMUTUPYIOLIUN rcuxoreparnesTa. B UIOHE 2014 roaa TECT Trropunra Ob11
MPOMJIEH aHIJIOSA3BIYHBIM 4YaTOOTOM, pa3padboTaHHbIM B CaHkT-IleTepOypre u npeacraBiasBUIMMCS
manbyukoM u3 Opecchl. 33% ero cobeceTHUKOB ObIIIM YOEX/I€HBI, 4TO 00LIa0TCs ¢ YeJI0BEeKOM. B
2015 rony xomnanusi Hanocemantrka u ®ong CkonkoBo npoBenn KoHKype «Tect TrlopuHra Ha
pycckoM s3bike». HeszaBucumble cynpu M3 yHcia nocetureneil koHdepenuuu Startup Village
B MockBe o0manuch ¢ 8§ OTOOpaHHBIMHM 3KCIEPTHBIM COBETOM poOOTaMU U 8§ BOJIOHTEpaAMU-
nuHreuctaMu. Ilocne 3-X MUHYT pasroBopa Ha PYCCKOM SI3BIKE CYAbHM ONPENENSUIN, KTO U3 HUX
co0OeceTHUKOB sBIsAeTcs poboToMm, a kTo HeT. Kaxneiii pobotr mposén mo 15 pasrosopos. B
KOHKypce mobenuin pobot, co3gannblii MBanom T'onmy6eBbiM u3 Cankt-IlerepOypra, — «CoHs
I'yceBay. 47 % cobeceTHMKOB MPUHSIIN €T0 32 YeoBeKa[S].

Bcé pyxnyno OykBanbHO B OIMH JEHb. B pesynbTare paccieqoBaHus OaHaIbLHOTO
orpaGieHust KBapTupbl TblopuHra, coBepuieHHOro B 1952 rony, BCKpBIBaIOTCSI HEKOTOpHIE
HOJAPOOHOCTH €ro JIMYHOM >KU3HH, 4TO HPUBOAUT B 1953 romy K OCYXKACHHIO BEJIHUKOTO
MaTeMaThKa M0 OOBMHEHHIO B HETPAJUIMOHHOM cekcyanbHOUM opueHTauuu. U3 Jlemapramenta
KOZOB €ro yBouuau. Jlummnm pomycka K CEKpeTHbIM Marepuanam. [lpaBaa, KoiiekTus
npenogaBareneii MaHdyecTepcKoro yHHBEpcuUTeTa B35l ThIOpMHra Ha TOPYKH, HO OH M B
YHUBEPCUTETE MOYTH HE TOSIBIISICS.

8 nroHst 1954 roga Aman Mbotucon TeropuHr ObUT HaliieH MEPTBBEIM B CBOEM aome. OH
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MOKOHYMJI JKU3Hb CaMOYOMIICTBOM, OTpaBHUBIIMCH LMAHUCTHIM KainueMm. PacTBop uumanHuaa
TeropuHr BOpBICHYN B si070K0. HaakycuB ero, oH ckoHyaics. ['OBOpST, UMEHHO 3TOT ILIOJ,
HalJICHHBII 3aTeM HAa HOYHOM CTOJHMKE AJlaHa, M CTal AMOJIEMON 3HAMEHUTON KOMIIbIOTEPHOU
bupMbI « M.

B 2013 rogy Aman ThIOpMHT IOCMEPTHO TIOMHJIOBaH KOpOJeBoi BenukoOputanuu
Enuzaseroii |l 3a cBoif upe3BpluaiiHbI BKJIad B pa3BUTHE Hayku M uctopuu. B 1966 rony B
namsTh O BBLIAIOIIEMCS Y4YE€HOM Oblla YyuypekIeHa exeroiHas Harpaga Accoluanuu
BBIYUCITUTEIPHOW TEXHUKM 3a CaMmble BBIAAIONIUECS JIOCTHKEHUS B 001acTH HMH(DOPMATHKH,
kotopast Ha3biBaeTcs «lIpemus TrropuHray.

CnucoK HUTHPYeMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:

1. Toropunr, Anan. [DnekTpoHHbIN pecypc]. — Pexum gocryna:
https://wiki2.org/ru/TetopuHr, AsnaH

2. Anan Mbatucon Tetopunr. [DnekTpoHHBIN pecypc]. — Pexxum mocrymna:
http://www.lookatme.ru/mag/people/icon/199237-turing

3. Mammwuna Teropunra. [DnekTpoHHBIN pecypc]. — Pexum mocryna:
https://ru.wikibooks.org/wiki/Mamuna_TeropuHra

4. Teropunr, Anan. » [DneKTpoHHBIN pecypc]. — Pexxum noctyma:
http://http-wikipediya.ru/wiki/ Teropunr, Anan

5. Tecrt Trropunra. [DnexkTpoHHbI pecypc]|. — Pexxum nocrymna:
http://ru-wiki.org/wiki /Tect Trropunra

6. 3ameTku 00 UCKYCCTBEHHOM MHTEIUICKTE. [DIEKTpOHHBIN pecypc]. — Pexum mocryna:
https://coollib.com/b/229557/read

M. C. ABaees, A. J. babackun

Ob6nactHoe Oro1KeTHOE MPo(hecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«Kypckuii aBTOTEXHUYECKUI KOJUIEIK»

PykoBogutens ['onoBenbkuna H.C.

MATEMATHUKA B CTPOUTEJIBCTBE

MaremaTuka OKpykaeT Hac Be3de. brmarogaps e Mbl peliaeM MHOMKECTBO BONPOCOB B
MOBCE/IHEBHOM KM3HU. B 1aHHOM MaTepuase Mbl pacCMOTPHUM HCIIOJIb30BAaHHE MATEMaTUYECKUX
3HaueHUN U QOpMyN C TOYKH 3PEHUS HYXK] CTPOUTENBHOTO JIela, TaK KaK B CTPOUTEIHCTBE
MaTeMaTHKa TaK e BakHa, Kak U B IpYrux npodeccusix. B crpourenscTtBe HUKak He 00OMTHCH
0e3 MaTeMaTUKHU- CTPOUTENSIM HYXXHO TMOJCYUTAaTh, CKOJIBKO MaTepuaia HY)XHO 3aTpaTHTh Ha
CTPOUTENBCTBO KaKOTro-TM00 00BEKTa, KaKOW UIMHHBI JOHKEH ObITh 00BEeKT M T.1. Kaxkmomy
pabodeMy HY>KHbI MAaTEMaTHYECKUE 3HAHMUS.

[Ipy  CTpOUTENbHBIX pacyeTax HCHOJB3YIOTCS METpPHUYEeCKHEe U HE MeTpHUuYecKue
MaTeMaTHYeCKUe €IUHUIBI- MEphl JUTMH (METp), MEphl IUIoImaneil (KBagpaTHBIM METp), MEpbI
00BbeMOB (KyOuueckuil MeTp), Mepbl Macchl (TOHHa). M1 He BakHO, CTpOUTE JHU BBl OyAKY AJs
cobaku unu oM. [Ipu CTPOUTENBHBIX pacdyeTax MCHOJB3YIOTCS OCHOBHBIE (DOPMYIBI U MpaBUiIa
reoMerpun: (GOpMYyJbl pacueTa IUIOMIaJiel BaKHEHIIMX TIeOMETPUYECKHX (QUryp - IUIOIIAIb
MPSIMOYTOJIbHUKA, TPeYrodbHUKAa. OO0beMbl BXKHEUIINX TE€OMETPHUECKHUX TeNl - MHpPaMUJb,
KOHYyca, mapa u zip. [Ipexne 4yem BOIIOTUTH KaKOH-TO MPOEKT, Hy’KHO MOHUMAaTh, HACKOJIBKO OH
TEXHOJIOTMYECKU BO3MOXEH, Ha/I0 TPOCYUTAThH BCE JETANH.

Eme oaun npumep mnpuBeny u3 MmaisipHoro jnena: CTpoOUTeNto 3aka3ald IOKPacHUTh
nomenieHue. s 3Toro eMy Hy)XHa Kpacka, HO TYT BO3HHMKAET BOIPOC, CKOJIBKO KPacKU HYXKHO
KYIUTh, YTOOBI M3JIMIIIHE HE TOTPATUTHCS M KYMUTh Y€peCcdyp MHOTO KPAaCKHU WIJIM KYIMHUTh Majo
Kpacku W He Jnojaenath padory. OH 3HaeT, CKOJILKO KPacKu pacxolyercs Ha | KBaJapaTHBIA MeTp
(momyctrM, WTO Ha 1 KBajpaTHBIA MeETp MOHAAOOWUThCs 2 nuTpa). CTpoHTENnto ocTaercs
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paccuuTarh IUIOMIAlb CTEH U MOTOJKAa. OH 3HAET, YTO BHICOTA OJIHOW CTEHBI 3 MeTpa, a JjiuHa 4
metpa. [Ipu momornu Gpopmynsr (S = a*b) ctpoutens y3HaeT, 4TO IIIOMAAL OJHOW CTEHHI paBHa 12
METpPOB B KBaJpaTe M Y3HAeT, YTO eMy NOoHaaoOuThcs 24 nuTpa Ha OAHY cTeHy. Te ke
BBIYHCIICHHS OH ITPOBOJUT C MOTOJIKOM U JPYTUMU CTEHAMU U €T B Mara3uH.

B crpoutenbcTBe, s TOro 4ToObI MPOBECTH MAaTEMaTHYECKHE U3MEpPEHUs, HEOOXOIMMbI
CIeIHUAlIbHBIE WHCTPYMEHTBI, a WCIHOJIb30BAaHUE CICIUANBHBIX W3MEPHUTEIbHBIX MPUOOPOB
MO3BOJISET CAENaTh MOCTPONKY MAaKCUMAIIbHO TOYHON U CTa0MIIBHOM.

Kak Bumum, Matemarwka odYeHb 3(PPEKTUBHO pemiaet JIOObIE CTPOUTEIBHBIC 3a[auH,
CBSI3aHHBIE C Pa3METKOM u oOmepom. B obiiem, He 3psi Bce-Taku FOBOPST, YTO MaTeMaTHKa - 3TO
napuna Hayk. [Ipy rpaMOTHOM MPUMEHEHHWH pElIaeT ModTH JiroOyro 3amgady. Cremayer, OaHAKo,
perocTepedb OT APYrod KpaHOCTH - DJIEMEHTOB «(eTHIn3anuu» MaremMaTuku. Hekoropbie
JIOM CUUTAIOT, uyTo «MaremaTuka criocobHa pemuth BcE!». Ha camom nene - He BCE U, - He
Bcerjna. MaremaTHKa HMKOT/Ia HE CMOJKET, HallpuMep, OTBETUTh HA OCHOBHBIE BOMIPOCHI OBITHS,
ONPEJIETUTh, YTO TAKOE UCKYCCTBO, KPAacoTa U - MHOT'O€ JPYTOE. ..

B.A. bBanamyroB

Ob6nacTHOe OroKeTHOE MPoecCHOHATEHOE 00Pa30BaATEIHHOS YUPEIKICHHEC
«CyIKaHCKUI CeTbCKOX03SICTBEHHBIN TEXHUKYM»

PykoBogurens Konnpirosa I'.X.

MATEMATHUKA B MOEW BYJIYIIIEA TPO®ECCHUN

Breibop mpodeccur odYeHb BaxKeH JUISI KaKIOTO 4YelIOBEKa, TaKk Kak padoTa JOJhKHA
MPUHOCUTH YIOBIETBOPEHNUE, YEJIOBEK J0JDKEH UyBCTBOBATh, UTO 3aHUMAETCS TE€M, YeM XOYeT, a
HE TEM, YeM BBIHYXJICH.

Moit BeIOOp — IT-cnenmanuct. Ilpodeccuss ouenp BocTpeOoBaHHas. CHenMamMCcThl ITON
00J1lacTH HYXHBI B J0OOOH KOMIAHWHM, HE3aBUCHMO OT MaciTaba aesTenbHOCTH. B mepeune
MEPCIIeKTUBHBIX CHEIHATBHOCTeH HH(POPMAIIMOHHBIX TEXHOJOTHI BBHIYUCIUTENbHAS TEXHHKA M
CpelcTBa KOMMYHHMKAIIUM 3aHUMAIOT OCO00€ MECTO. OTH OTpPaciu YxXKe HU3MEHWIN MUp H
MPOJIOHKAIOT UTPaTh KIIOYEBYIO POJb B €ro JajbHeileM npeodpazoBanuu. be3 KOMIbIOTEPOB U
WH(POPMAIIMOHHBIX TEXHOJOTHUN HaM YK€ He 0OOWTHCH, U JIIOAHM, B HUX pa3Ouparoiiuecs, - Be3Je
HapacxBaT. Mos MedTa - ObITh MPOTPAMMHCTOM, HEOCYIIIECTBUMA 0€3 BBICIIIEr0 00pa30BaHMUsl, U, B
YaCTHOCTH, 0€3 3HaHMSI MAaTEMaTUYECKUX TUCIUIUINH — TEOPUU BEPOATHOCTEH, MaTEMaTUUYECKON
CTaTHCTUKH, TUCKPETHON MaTeMaTUKH, MAaTEMAaTHYECKOTO aHallu3a U T.1I.

HagepHoe, Bce BCIIOMHST XOTS ObI OJIMH BEYEp 3a JOMAITHUM 3aJaHUEM, KOTJla XOTEJIO0Ch
OTUAsSTHHO B3BBITh: «Sl HEe MOHUMAIO, AN Yero HyXXHa MaTeMaTuka!», OTOPOCHTH B CTOPOHY
HEHABHCTHBIC CJIO)KHBICE M HYJIHBIE 33JauKu W cOeXaTh BO JBOP K Jpy3bsiM. B mikone u B
TEXHUKYME, 3aBEpPEHUs] pOAMUTEIECH M TMpenojaBareied «IOTOM MPUTOJUTCS» KaKyTCS
HaJ0eTuBBIM OpeoM. OTHAKO OHH, TyMaro, MPaBHI.

[Ipexxae, yeM OTBETUTH Ha BOIMPOC, HA CKOJILKO HY)KHA MPOTPAMMUCTY MaTeMaTHhka, Oyner
BITOJTHE YMECTHA ITuTaTa Benukoro Jzacrepa Jleiikerpa: «I[IporpammupoBanue — He HaOOp MaccoB
U 3aKJIIMHAHWH, HE IIaMaHCTBO, HE TaHIbI ¢ OyOHOM, a MareMaTtuyeckas JUCIHUIUINHA. A BCSAKas
TUCIIUIIIINHA, €CJIM OHa MPETEHJyeT Ha HEUTO Oojbllee, 4eM Ha BHEIHUN 3(pdexT, AomkHa
CTPOUTBCS Ha TPOYHOM (QyHIaMEeHTe». TakuM (YHIAMEHTOM SBISIOTCS MaTeMaTHYECKUe
JUCITATIITUHBI.

[TporpaMMucTy 3HaTh MaTeMaTUKY Ba)XHO, TOTOMY YTO T€ 3aJa4d, KOTOPHIE OH peIIaerT,
OYEHb YaCTO CBSI3aHBI CO 3HAHMSIMU OCHOBHBIM MaTeMaTHYeCKWX MoHATHH. KoHeuHo, ObiBaeT
pa3Hoe MPOTpaMMHPOBAHHUE, PA3HBIE MPOEKTHI, B HEKOTOPHIX MATEMATHKH HYXHO OOIbIIE, B
HEKOTOPBIX — MEHBIIIE, B HEKOTOPHIX HYKHA CHenuaibHas (MpuKiagHas) matematuka. Ho
0a3oBoe oOpazoBaHue, 0a30BOEC MOHMMAHUE MATEMATHKU HEOOXOIUMO MPOCTO MOTOMY, YTO OHA
BBICTpAaUBaeT MO3TU. Y UelOBEeKa pa3BUBaeTCs aOCTPAKTHOE MBILIUICEHHWE, OH MOXET Jydlle
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CMOTpETh Ha 3a/iauy, pa30uBaTh €€ Ha KaKHe-TO 4aCcTH, IOHUMAaTh, KaK IMOAXOJUTh K HEH, UCKaTh
KaKHe-TO HOBBIE MOJXOJbl K PEIICHHIO — 3TO B JIIOOOM MPOrpaMMHpPOBAaHUHU BakHO. Emie ecTb
HEKOTOpBbIE OCHOBHBIE BelmM. Hampumep, OILEHKa CII0KHOCTH alroputMoB. E€ HyKHO yMmeTb
IOPOBOJIUTH B JIOOOHM CHUTyallM — Kakylo Obl MmporpamMmy Bbl HU THCAIH, HY)KHO YMETb €€
oueHuTh. IIpuyeMm 3apaHee, 10 TOro, Kak Bbl HANUUIMTE KO, YTOOBI MPOCTO MOHUMATh, HYKHO
3TOT ITOPUTM HCIOJIL30BaTh WM BOOOINE B3ATh KAaKOW-TO JPYroi, 4ToObl OH ObLT Oolee
3¢ ¢pexTuBHbIM. Kak roBopsAT mporpaMMUCTSHI - 3aK/1abIBaTh KPACUBbIE PELLICHHS B CAMOM Hayaje
INPOCKTHUPOBAHUSI CHCTEMBl — 3TO OCHOBa OCHOB. Jljii TOro 4roOBI MOJYYUTHh 3TO KPacHBOE
peleHue, Thl JOJDKEH MMeTh 0a30oBble (DyHIIaMEHTaJIbHbIC 3HAHMS, IOHUMaThb, B Y€M KpacoTa, B
4eM HE KpacoTa, KaK IOCMOTPETh, YTO JAHHOE PEIICHHE ONTUMAJIBHO Il KOHKPETHOIO Kpyra
3ajjay, KOTOpBIE PElIaeT Ballle IPOrpaMMHOE 00ecIeYeHue.

3HaHUS MaTeMaTUKUM HEOOXOAMMBI JIIOOOMY TEXHHUYECKOMY CHEIHMAJIHCTy, a YK
IPOTrpaMMUCTY TeM Ooiee:

- (yHKUIMOHAJBHBIE S3BIKM — 3TO TO, HAJl YeM UYEJIOBEK, HE 3HAIOLINA MaTeMaTHKY, JOMaeT
roJIOBY, a 3HAIOIIUH anredpy MPOCTO CXBAThIBAIOT BCE HA JIETY;

- MaIIMHHOE 00yYeHHEe — 3TO JAPYroe Ha3BaHHE MATEeMAaTHUECKON CTAaTHCTUKHY;

- B KpUNITOrpaguu HyXHbI 3HAaHUS JTUHEHHOHN anreopsl;

- TEOpUsl AITOPUTMOB CUJIBHO 3aBUCHUT OT 3HAHUM aiare0pbl 1 MaTeMaTUYECKOr0 aHaIN3a;

- IporpamMmucraM, paboTarollUM B HHAYCTPUM pPa3padOTOK KOMIIBIOTEPHBIX UIP OYEHb
HY’KHbI 3HaHUSI aJITOPUTMOB, JINHEHHOW anredpbl U FeOMETPUH;

- Data Mining u Machine Learning TpeOyroTcs 3HaHUS TEOPUU BEPOSITHOCTEH,
MaTEeMaTU4YeCKOU CTaTUCTUKH, TUHEHHOHN anreopsl;

- 3D-MoaenupoBaHNM — IeOMETPHsI U MEXAHHKA;

- B OwuomHpOpMaTHKE — IHCKpETHas MaTeMaThKa, MaTeMaTH4ecKas CTaTHCTHKA.
Hy u camoe nomynsipHoe clI0BO 3a HOCIeqHHE J1Ba roja - 3to Big Data (a crtaTh cnenuanucToM B
9TON 00J1acTH, HE UMEs XOpOoLIei 0a3bl 0 JUCIUILIMHE TEOPUS BEPOSITHOCTEN U MaTeMaTU4yecKas
CTaTUCTHKA, OYAET CII0KHO).

JlocraTouHo cka3aTh, 4YTO Bce Bblharomuecs ydenole B obsactu IT, u mogum koTtopsie
peanbHO gasuraloT IT mporpecc B mepByro odepenb MartemaTuku. Jlaxe celiyac Bce
nepcnekTuBHble HanpasiieHus B [T nepennerensl ¢ matemaTukoi. Mory nepedmcinTb HEKOTOPbIE
IOPUMEpPbI: UCKYCCTBEHHBIN WHTEJUIEKT, paclio3HaBaHME O0pa3oB, MCKYCCTBEHHbIE HEMpPOHHBIE
CeTH, TEHETHMYECKUE aITrOPUTMBbI, OKCIIEPTHBIE CHUCTEMBI, paclapaJUICIUBaHUE IIPOLIECCOB,
pacrpeziesieHue Harpy3Ku, ceTeBasl HaZIe)KHOCTb U TA.

W3BecTHBII porpaMMUCT coBpeMeHHOCTH Muxann BalicMan Hanucan: «B OynymeM sitonu
pasmensTcs Ha JBa TUNA — CO3MJAlOIIME, pa3paldaThIBalOIIME — IPOTPAMMMCTBL, U
norpebsstomme. IlosToMy 3HaHMe MaTeMaTMKU — O0OsI3aTENIbHBIM aTpuOyT HE TOJIBKO
IpOTrpaMMHUCTa, HO M JIIOOOTO YesloBeKa, MPUUUCIAIONEro ceds K 0O0pa30BaHHOM, KylIbTypHOU
YaCTH YEJIOBEYECTBA, CO3UJAOIIEH YacTH».

ITpuBeny npocroe cpaBHeHue. EcTh 510U, KOTOPHIE PUCYIOT KAPTHUHBI — HMX Ha3bIBAIOT
XyJIOKHUKaMU. EcTh 5toM, KOTOpblE KpacaT 3a00pbl, - 3T0 Majsapbl. M XyAOXKHUK, U Maysip
MOJIB3YIOTCSL KUCTBIO M Kpackol. Ho, TOJIBKO Xy0’)KHUK TBOPUT IO 3aKOHAM KpacoThl, a IPYrOH. ..
[ymaro, 4TO ¥ cpeau IporpaMMHUCTOB €CTh KJIACC, KOTOPBIE TBOPST YTO-TO BBICOKOE, & €CTh JIFOJIH,
KOTOpbIE KpacsAT 3a00pbl. B KOHEUHOM HTOre MX BO MHOTOM OTJIMYAeT 3HAHWE MaTeMaTHKH. 3Hao,
YTO XYAOKHUKOM CTaTh OUY€Hb TPYAHO, HO IPEANOYUTAIO UM OBITh.

CnMcoKk HUTHPYeMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:
Nudpopmannonnsle  cucTteMbl. [DneKTpoHHBIH  pecypc]. — Pexum  nocryma:
http://www.islu.ru/k_inform/infsystekst.html.
http://revolution.allbest.ru/programming/00004698 0.html
http://ru.wikipedia.org/wiki/Uubopmarmonsoe _o0IecTBo
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http://revolution.allbest.ru/programming/00004698_0.html
http://ru.wikipedia.org/wiki/Информационное_общество

5. P. bopoBckas

ObnactHoe OroKeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENIFHOE YUPEXKICHUE
«Kypckuii aBTOTEXHUYECKUMN KOJUIEID)

PyxoBonutens ['onosenbkuna H.C.

MATEMATHUKA B XUMHUHA

MaremaTrka pa3padaThIBaCT HOBBIE ITOAXO/IbI, KOTOPBIE MO3BOJISIOT IPOHUKHYTH B CYTh UJIH
peLUTh POOIEeMBbl XUMUH, PA3BUBAET HOBbIE XUMUYECKHE TEOPUHU. J{J1s1 TOrO YTO OBl yIyUIINTh
3HAHUS 110 XUMHH, HY’KHO XOPOILIO 3HaTh MaTEMaTUKy. «MaremMaTuka i XUMHUHU- 3TO B TIEPBYIO
ouepeb 1oJ1e3Hast MH(pOpMaIys peleH!sl MHOTUX XUMUYEeCKHX 3anauy». O4eHb TPyIHO HAlTH
Kakoil mubo pa3zen MaTeMaTUKH, KOTOPbI COBCEM HE UCIOJIB3YETCs] B XUMHH.

MaremaTnueckue MeTo/Ibl, UCII0JIb3YEMbIE B XUMHUHU, UMEIOT €0 C KOHKPETHBIMU
CBOICTBaMM aTOMOB U MoJieKyIl. [103ToMy MaTemaTH4ecKe ypaBHEHUS IPUMEHSIIOT B XUMUH,
TakK ’K€ UX PeLIeHUs JOJKHBI IMETh XUMUYECKUH cMbIci. PaccMoTpuM Takoi npumep:

12 x+ y=16

Jliis MaTemaTHKa 3TO ypaBHEHHE ONUCHIBACT NMPSIMYIO, JUIsl XUMHKaA BhIpakeHue 12x+y
OIHCBIBAaET MOJIEKYIIsIpHYI0 Maccy yrieBogopoaa CyHy A(C)=12r/mons, A(H)=1r/momb.
MosnekymsipHyto Maccy, paBHyto 16 MMeeT elMHCTBEHHBIN yriieBonopox — MeTaH (CHa), mosTomy
TOJILKO OJIHO pEIICHHE JAHHOTO YpaBHEHHS 001aJaeT XHMUYECKHM CMBICIOM.X=1, y=4.

PaccMmoTpuM pelieHne XMMUYECKUX 331a4 ¢ UCIO0JIb30BAHUEM MAaTEMATHYECKUX METOJIOB.

3agaua 1. Mmeercs conb, maccoit 200 r. Paccunraiite Mmaccy Boay, KOTOPYIO HaJO B3STh,
YTOOBI OMYYUTH PACTBOP C MaccoBoil nosewt conu 12,5%.

Pemenue.
m B — Ba
w=———-"100%
mp — pa
M p-pa=m B-Ba+M pacTBOPUTENSA
w=12,5% = 0,125
IIprumem maccy Boy paBHOU X T. 110 ycnoBHIo 3a1aun cOCTaBUM IPOIIOPLHUIO JJISt

HAaXO’KJICHUs MaCChl pACTBOPUTEIIA:
200

0,125 = ——
20 +x
Pemum nuneiinoe ypasuenue 0,125(20+x)=200
25+0,125x=200
0,125%x=200-25
x=1320 ()
Otger: macca (H,0)=1320r.
3agaua 2. Mcnonb3ys TEPMOXUMHYECKOE YpaBHEHHE
2KNO3=2KNO,+0,-255k ]Ik,
Paccunraiite KOMMUYECTBO TEIIOTHI, KOTOPOE MOTIOTUTCS MPU MOTydeHUH 12 r Kucioposa.
Pemenue.
CocraBuM ypaBHEHHE peakiuu. Mcnoap3yst 3aK0H COXpaHEHUSI MacChl BEIIECTB, PACCTaBUM
KO3 (HULIUEHTBI:
12 — x xkJIx
2KNO3=2KNO,+0; - 255k Ik,
1 monb — 255k /1x
12 3

Haiinem xomuuecTBo BerecTBa kuciopoaa n(0) = 5" 5" 0,375 (MoJib)

Haiinem konmu4ecTBO TEIIOTHI, KOTOPOE MOTIOTHTCA. COCTaBUM MPOTIOPIIHIO:
0,375 X KK

1Moab 255 k/Ix

x=84,375 xJIx
Ortser: 84,375 xkJIx.
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[Tpu pemeHnn JaHHBIX 3a/1a4, MBI HCIIOJIB3yEM MAaTEMaTUYECKHE 3HAHUS 110 TEME
«[Ipouentsr. [Iponopuuu. [IpubnmkeHHbIe BEIYUCICHNU», AITOPUTM PELICHUS JTUHEHHOTO
YPaBHEHHUS U IPOCTBIE ACUCTBUS C PA3IIMYHBIMUA YHCIIAMHU.

Posib MaTeMaTHKN B XMMUU BEJTMKA: MHOTHE MaTEMaTHYECKHE 3aKOHBI U (POPMYJIBI
WCIIOJIb3YIOTCS ISl PEIEHUS XUMAYECKUX 3a/1a4, HO B TO K€ BpEMS XUMHMsI HCIIOJIb3YET
OTpaHUYECHUE Ha PELICHUE MaTEMAaTUYECKUX YPABHEHUH, TaK KaK OHU JIOJKHBI UMETh
XUMHUYECKUH CMBICIL.

A.bouaposa

O6nactHOE 010/ KETHOE MPOdeCcCHOHATBLHOE 00pa30BaTEIbHOE YUPEIKICHNE
«Kypckuii rocyaapCTBEHHBIM TEXHUKYM TEXHOJIOTMH U CEpPBUCa»
PykoBoautens Crenanenko JI.H.

MATEMATHUKA U HTHOOPMALIMOHHBIE TEXHOJIOT' T

I'maBHOE i pewmieHuss TPYyAHOW — 3ajadu
HEOOXOAMMO TOHSATH U UMETh JKEJIAHUE €€ PEIIUTh.
['ne ectp xenanue, HailIeTCA MyTh.

M. TToita

HcTokn MaTeMaTHKH BOCXOAAT K TNIyOOKOH APEBHOCTH, CUET, TOPTOBIS, 3eMIIEMEpHbIC
paboThI, ACTPOHOMUSI, CTPOMTEIHLCTBO M MHOTO€ JIPYrOo€ — BOT O0JIACTH €€ MIPUMCHECHHS YXKE B T
BpemeHa. U ceituac 6e3 mMareMaTuku He OOXOJUTCS HU OJIHA HayKa, HU OJUH POJ YEIIOBEUYECKOU
JesATeTbHOCTH. [laxke coBO «MaTeMaruka» 00pa3oBaJIoCh OT TPEUECKOro CIOBa «MaTeMay, YTo U
03HaYyaeT - HayKa.

Tepmun «mH(OpMaTHKay BO3HUK B Hadane 60-x rr. XX B. Bo OpaHIUU IS BBIICICHUS
o0nacTu 3HAHWM, CBS3aHHON C aBTOMATHU3MPOBAaHHOW 00pabOTKOW HH(MOPMALMK C TOMOIIBIO
AJIEKTPOHHO-BBIYHCIUTEIBHBIX MAIIWH.

B XXI Beke uH(popmanunoHHas pPEBOJIONHUS BbI3BaJla MIUPOKOE MPHUMEHEHHE HOBBIX
nH(pOpMaMOHHBIX TexHoJorui u MuTepHeT B oOpazoBanHuu. MHbOpMarmoHHbBIE TEXHOJIOTHH
OTKPBIBAIOT JOCTYI K HETPAIUIIMOHHBIM HCTOYHHKAM HH(OpMAINH, TOBBIIAIOT 3()PEKTUBHOCTD
CaMOCTOSITEIbHOW PabOThI, JAIOT BO3MOXKHOCTH JIJIi TBOPUYECTBA, MO3BOJISIOT PEATM30BBHIBATH
MPUHIIUITAATIBHO HOBBIE ()OPMBI U METOJIBI OOYUECHHS.

NudpopManioHHble  TEXHOJOTUM  CTAHOBSTCS ~ OCHOBHBIMHM ~ WHCTPYMEHTaMH B
npohecCHOHANBFHOM MPaKTUYEeCKON JeATeIbHOCTH uenoBeka. lcmonp30BaHME MaTeMaTHYeCKUX
npaBui, QyHKIuA U dopMmyn B TabauuHOM Tmporeccope Microsoft Excel, mo3Bossier pemarsb
npodeccuoHaNbHBIC 3a/1a4H U VI MIPEANPHUATHI 00IIECTBEHHOTO MUTAHUS.

3ananue 1. Bpaun pekOMEHIYIOT THEBHYIO HOPMY TBOETO 3UMHETO MUTAHUS PACTIPEICTUTh
Ha 4 mpuema: yrpeHHu# 3aBTpak — 0,2; Bropoii 3aBTpak — 0,1; 06ex — 0,5; yxun — 0,2. 3anumum
npeayiaraeMyr HOpMY B TIPOIICHTAaX U MPEJACTaBUTH B BUJIE JUATPAMMBI.

/{HeBHast HOpMa panuoHa B %
20% 20% B 3aBTpak
‘ 10% B BTropoii 3aBTpak
Oben
50% B VxuH
TexHonoruueckass KapTta— 03TO JOKYMEHT, COJAEpKAllUi peuentypy U ONHCAHUE

TEXHOJIOTHYECKOTO MpoIlecca U3TOTOBIEHUS MPOAYKIHH, odhopmieHus u nogaun Omona. Iloap
JOJI’KEH YMEeTh paboTaTh ¢ TEXHOJIOTMYECKON KapTOl U yMETh MPOU3BOJIUTE PacuéThl. A €Clii 3TO
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Jenath ¢ momoIneio Excel, To ata pabota ympoinaercs B HeCKOJIbKO pa3. KajabKynsimoHHas Kapra
npeHa3HavaeTcs s pacueTa ce0ecTOMMOCTH U MPOJJayKHON IIeHBI OJ110a.

3aganue 2.

1. OdopmuTe KaIBKYIALMOHHYIO KapTy 1o oOpasimy (B komonke «Hopmay
YCTAHOBUTE YUCIIOBOH (opMart, B KoJloHKe «lleHay» neHexHslil popmar).

2. PaccuuTaiiTe KOIMUYECTBO MPOAYKTOB HEOOXOAMMOE JIJIsl IPUTOTOBIICHHS OJIr0/1a O
dbopmynam.

DopMy.JIbl:

Cymma: = Hopma x Ilena

O61mast croumocth: = BeraBka — @yukuus — CYMM (F16: F22)

Pai1. % k ctoumoctu ceipbst 80%: = O6mas croumocth * 80%

[Iponaxuast crouMocTh IpoAyKTa: = O0mIast crouMocTh + Pail.% K CTOUMOCTH CHIPbSL.
[Tponaxknas nena 1 nopuuu: = [IpogakHas CTOoUMOCTb npoaykTa / 12

5 o o - S ¢ © - ¢ X
FMABHAS  BCTABKA  PASMETKACTPAHMUL  OOPMYIbl  JAHHHE  PELEH3VPOBAHUE  BWJ Exop
% meehoms i & 4 = S [osum - E %‘“2 ; é A
e XKKU- . BHoa- A ] Yenoswoe  Qopmarwposare Cranm ., ; _ Copraposa Haiimw n
popmatuposatme ~ kak Tabauuy - Aueex~ I Dopmar £ wdmnetp- soygenums~

Bydep obmena Wengt ] BripasHnEaHNE ] Yueno ] Cann Aueiikn Penaktnposane “~

114 - b2 v

A B C D E F G H I J K L M =

1 KalpKyOHOHHAA KAPTOIKa

2 |Pomms "®Hnanemspug"

3| N Enusima Hara

4 | mn HaHMeHOBaHHe CHIpbA H IV m3meperna | bpyrroHallim Ilera Cymma

5 1 |PHC 14 CYIIH K POJUIOE ' K[ 1,512 150,00p. 226,802

6 2 |Bomopocm Hopu KT 0,018| 100,00p. 1802

7 | 3 |Orypmst KT 0,144| 120,00p. 17288

8 4 |ABokano K[ 0,228 160,00p. 3648 P

9 5 |Cemra coneras /' KT 0.708| 300,00p. 212,40 P

10| 6 |Kpab xamuyarcruii(MIKOTh) KT 0.3| 560,00p. 168,00 P

11| 7 |Crp ®unanensus KT 0312] 650,00p. 202802

12 | CepsupoBKa

13| & |BacaduroToBsii KT 0,06] 320,00p. 19,20

14 | 9 |FIMOHPE MapHEOBAHHBIH KT 0,18] 200,00p. 36,00 )

15 [ 10 |Coessii coye K 03] 200,00p. 60,00

16 O01as CTOHMOCTH 980,76

17 Pan. % K cronMocTd Chipbs 80% 784.61

18 Tp CTOHMOCTBb MIPOAYKTA 176537

19 p nena 1 mopman | 147.11

sagame2 | @ « >

roToBO

I/ITaK, KOMHI)IOTep HpO‘IHO BOIIIC]I B Hamy JKHNU3Hb, HO 663 3HaHI/II\/JI MaTEMAaTuUKU H
WH(OPMALIMOHHBIX ~TEXHOJIIOTUHM TPYAHO cebe TpPeaCTaBUTh COBPEMEHHOE MPEaNpHUsITHE
0OIIIECTBEHHOTO TUTAHUS.

E. A. Bynaukosa, A. C. 7/KykoBa

ABTOHOMHasI HEKOMMepUecKas mpodeccruoHaabHas 00pa3oBaTeIbHAs OpraHU3aAIH
«PernoHanbHbIA OTKPBITBINA COLUAIIBHBIA TEXHUKYM»

PykoBoaurens bakacosa E.I.

POJIb MATEMATUKU B IOPUCIIPYAEHIIUN

Kak u3BecTHO MaTemaTuka MOJJAaeTcs He KaXJIOMy M IOPHCTBI B 3TOM HE HCKJIIOYEHHUE.
Mo3keT OBbITh 10 3TOMY, COTJIACHO OMPOCY, MHOTHE MPABOBE/bI OTIIYYHUBAIOTCS YTO OHU BHIOpaN
3Ty npodeccuto, Tak Kak UM He IoJi/JaBajlack MaTeMaTuKa B LIKOJIE.

JlaBaiiTe mpoBEpUM COBMECTHMBI JIM MaTeMaTHKa U IOpUCHpyIeHIMs. B HaleM moHUMaHuu
TyMaHUTapHs 3TO HayKa O YEJIOBEKE U pPa3HBIX CTOPOHAX ee KU3HU. He 3ps IopucThl, BO BpeMs
CyIeOHBIX MPOIECCOB, OMUPAIOTCS B OCHOBHOM Ha HMOIMOHAIBHOE BO30YXKACHUE ayIUTOPHH U
cyna.
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51 He cuMTaro, YTO MaTeMaTHKa HEOoOXOauMa IOPHUCTY, HO MaTeMaTUYeCKOE pacCyKIACHHE
MOMOTaeT MIPUITH K HY)KHOMY pe3ynbTaTy. LIeHHOCTh MaTeMaTH4ecKoro 3HaHUs B 00OOCHOBaHUH,
MOATBEPKICHNUHU IPOBEPKE UHTYULIMU FOPUCTA MYTEM MPONOPLHH CIPABEAINBOCTH, PABHOBECUS U
COLIMANILHBIX OTHONICHUW. JlpyruMu cioBaMu, MaTeMaTHKa JJig IOpUCTAa HeoOXoauma s
BBIPa0OTKH 0OOCHOBAaHHOT'O U OOBEKTUBHOTO XOJIOJAHOTO yMa, pacyeTa, TOUHOCTH, CUCTEMHOCTH,
B3BEUICHHOCTH MBILJICHUSI.

B ropucnpyneHuny, Kak 1 B MaTeMaTHKe IPUMEHSIOTCA JIOTHUYECKUE PACCYKIEHUS LIEJIbI0
KOTOPBIX — BBISIBUTH UCTUHY. JIF00OI mpaBoBel, Kak U MaTEMaTHK, JAOJKEH YMETh PacCyXIaTh
Joru4ecku, (opMHUpoBaTh CBOE MpodeccuoHaNbHOE MbllUIeHHe. M B J0Ka3aTeNbCTBO 3TOTO
IIEPBBIN «POCCUMCKUN yHUBepcuTeT» M.B. JIOMOHOCOB roBOpHUII, 4TO MAaTEMATUKY HYKHO YYHUTh
MOTOMY, YTO OHA IPUBOUT B TIOPSJIOK MBICIH YeaoBeka. [3]

Pa3BuTHe ropucnpyAcHIMH, KaK HAayKd BEAET 3a cO00i OonbInol 00BEM HOPHUINYECKON
uH(popMaluu (HOpMAaTUBHO-TIpaBOBas 0a3a, yrojoBHasi, KpUMHUHOJIOTMYECKas U T.JI.) CIIPABUTHCS C
STUM TMOMOTaloT PAa3IMYHbIE MATEMaTHYECKHUE CPEJCTBA M METOJbl HCCIEAOBAHUE IPABOBBIX
MPOIECCOB U sIBICHUM. [1]

BaxHyto poJib B IOpUIMYECKON MTPAKTHKE UTPAET CTATHUCTUKA, C TOMOIIBIO KOTOPOH MOKHO
JIeNIaTh JOCTOBEPHBIE BHIBOBI M MPABUILHO 00padaThiBaTh MHPOPMAIIHIO.

He wacto mpumeHsIOT MareMaTUYeCcKHe CpPEeACTBa M METOAbl B IOPUIMYECKUX HAyKax,
CCBIJIAsICh HA CJIOXHOCTh U HE COCTHIKOBKY C (pakTamu mpu mpeoOpa3oBaHUM B MaTEMaTHYECKYIO
dbopmy.

H3BecTHO, 4YTO IOPUAMYECKUE HAYKH, HM3y4alOT COIMalIbHbIe OOBEKTH. IJTO Tpedyer
BCECTOPOHHETO, MATEMAaTUYECKOTO aHAIN3a OTACIbHBIX MPABOBBIX M CBSI3AHHBIX C HUMHU CUCTEM.

Ha cerognsAmHuii JeHp pa3auyHble pa3/ieibl MATEeMATHKW AKTUBHO MCHOJB3YIOTCS B
pa3TUYHBIX chepax KU3HEACITCITLHOCTH.

B ropunudeckoir chepe umeercs omnpeneiaéHHOEe KOJIMYECTBO NpoOieM U 3aaad, He
UMEIONTNX (POpMaATbHO-ANTOPUTMHYECKOTO penieHus. [103ToMy ToKa HET BO3MOXKHOCTH OIHUCATh
MPaBOBYI0 HMH(OpPMAIMIO S3BIKOM MareMaTuku. Kak roBopui, B CBOIO ouepenb JlkaHTrrup
A06GacoBuy KepuMoB: «ITo pelieHrne ¢ mMOMOIIBI0 MAaTEMAaTHYECKUX CPEACTB U METOJIOB YaCTHBIX
npobiieM U 3a7ad IOPUAMYECKON HayKd, B IIeNAX JadbHEHIIero COBEpIICHCTBOBAHUS
IOPUINYECKOMN IESITEIIbHOCTH B 1eIOM». [[XKaHTTHUP XOTEN 3TUM CKa3aTh, YTO HAJ0 MCIOJIb30BaTh
pa3MyHble MAaTEMaTUYECKHE METOAbl U CPEACTBA JJIsi UCCIEIOBAHUS OTAEIbHBIX FOPUINYECKUX
CUCTEM, JUIsl aHajlu3a TMPaBOBBIX MPOOJIEM COIHAIbHO-DKOHOMUYECKOIO IJIAHUPOBAHUS,
palMOHAIBHOTO HKCIOJB30BAHUS TPYIOBBIX PECYPCOB, H3MEPEHUS MPABOBBIX YCTAHOBOK,
3¢ PEeKTUBHOCTH TTPaBOBOM HHGOPMAIIMH U B CTATUCTHYECKOW KPUMHUHAIUCTHKE. [2]

[Ipu Bcex TOCTOMHCTBAaX MaTEMATUKH HEJb3sl IPEYBEINYMBATH €€ BO3MOKHOCTH B ITPAaBOBOI
HayKe.

B ropunnuecknx Haykax BEAYIIYIO pOJib 3aHUMAaeT KauyeCTBEHHbIN aHanu3. VMcnonb3oBaHue
MaTeMaTUYECKUX CPEACTB U METOJIOB HAIIPABJIECHHO HA PEIICHUE YACTHBIX TPAKTUYECKUX MTPOOIIEM
v 3anay. [1]

MaremaTrka, TO3BOJISIET JOIMOJHATh OPUIUYECKYIO peajbHOCTh, a HE TMOAMEHSET
JETabHBIN aHaJN3 TOCYIapCTBEHHO-TIPABOBBIX MPOOIIEM.

B mporiecce BBITIOTHEHUS MCCIIEIOBAHUS MBI HAIIUTA OTBET HA MOCTABJICHHBIM HAMU BOMIPOC
U 3BYYUT OH OJHO3HA4YHO: «/la, IOpuCTYy HEOOXOAMMO 3HATh MAaTEMATHKYy, U3ydaTh €€ mpuoderas K
MaTEeMaTUYECKUM TIOHSTHIM U OTIepaIlisM, Pa3BUBasi CBOE JIOTHIECKOE MBIIIIJICHHUE.

Mpb1 Hepa3pbIBHO CBsI3aHbI ¢ MaTeMaTuko. Ham Hazmo BcTath yTpoM B onpeenéHHOE BpeMms,
a 910 1udpel — MaTemaTuka. MaremaTrka Hy)KHa KaKJIOMY U Be3ae. MaTemaTnka — Hayka, KaK
MPOILIOTO, TaK U OYIyIIEro.

Cnmcok nUTHPYEeMOii JTUTEPaTyPbl M HHTEPHET-UCTOYHUKOB:
1. Wneun U., «MaTemaTuka B )XU3HU 10pucTa», Monoaoit yuénsrii Nel7, 2016r.
2. KepumoB JI. A., «OOmas Teopus rocygapcTtBa © TipaBa (MpeAMET, CTPYKTypa u
byakuun)», M., 1977T.
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3. Msicain o0 Marematuke [DnaekTpoHHBIH pecypc]: http://kvm.gubkin.ru/mysli.html, [lara
obpammenusi:15.11.2017r.

A.C. BynneeBa

O6mactHOE 010/ KETHOE MPOdecCHOHATBLHOE 00pa30BaTEIbHOE YUPEIKICHNE
«Kypcknil aBTOTEXHUYECKUIA KOJUTEIHK)»

PykoBoautens: B.E. Biacosa

MATEMATHUKA B BUOJIOTHUU

IlepBble CHUCTEMATHYECKHE HCCIEIOBAHUS, IOCBSIICHHBIE MaTeMaTU4YECKMM MOJCISAM B
ouonorumn, npunamiexar A.Jl. Jlotke (1910-1920 rr). Ero momenu u ceiluac He yTpaTUiIu
3HayeHus. OcHOBaTelleM COBPEMEHHOM MaTeMaTHYecKOW TEOpUH OMOJIOTMYECKUX MOy
CIpPaBEJUIMBO  CUYMTAETCS HUTANbsSIHCKUN MaremMatuk Buto Bosbreppa, pa3zpaboTaBuimii
MaTeMaTHYECKyl0 TEOpUI0  OHOJOrMYECKHMX COOOLIEeCTB, ammapaTroM KOTOPOM  ciyxar
Qg depeHraIbHbe 1 HHTErPo-auQGepeHIraIbHbIe YPaBHEHHS.

Haunnas ¢ copokoBbix ronos 20 Beka, MaTEMAaTUYECKUE MOJENN 3aHSUIN IPOYHOE MECTO B
MUKpPOOHOJIOTUM M  IO3BOJIUIM ONKCAThb 3aKOHOMEPHOCTH POCTa MOMYJIALUNA OJIHOKJIETOYHBIX
opranu3MoB. Ecnu m3BecTHa CKOpPOCTh pocTa MOMyJsuuu V(t), TO Mbl MOXEM HaWTH MPUPOCT
YHMCICHHOCTH IOMYJIALUYU 3a IIPOMEXYTOK BpeMeHHU OT to 1o T. B camom gene u3 onpeneneHus
v(t) cmemyer, 4yTO 3Ta (YHKUHUS SIBISETCS MPOM3BOMHON OT YHMCICHHOCTH Homymsuud N(t) B
MOMEHT t, ¥, CJI€JIOBaTEIbHO, YMCICHHOCTh momyisiiuu N(t) sBisercs nepBoodpasHoit mist V(t).

T
v(t)dt
[Tostomy N(T) — N(tp) = e

OcHoBomnonaramomeil  uis  pa3BUTHS MaTeMaTHYEeCKUX MOJeJIed MpPOCTPaHCTBEHHO-
BPEMEHHOI'O MOBEJCHMSI OMOJIOTMYECKUX CUCTEM cTasia pabora Anana TeropuHra «Xumuueckue
OCHOBBI Mop¢oreHe3a». [TomydyeHHble B 3TOH paboTe (yHIaMEHTalbHbIE pEe3yJabTaThbl JIETJU B
OCHOBY OOJIBILIOTO YKCIIa MOJEJEH, ONMUCHIBAIOIIMX PACKpacKy IIKYp >KMBOTHBIX, 00pa3oBaHUE
PaKOBHMH, MOPCKHUX 3B€3J1 U IPYTUX JKUBBIX OPraHU3MOB.

Baxnyto ponb chirpanu MareMaTH4eCKHEe MOJENN B WM3YYEHMM MEXaHU3MOB TE€HEepaluu
HepBHOro uMmnyibca. OOBSICHEHHIO MeXaHU3Ma CepJeYHbIX AapUTMHA TpU  TOMOLIH
aKCHOMaTHUYECKUX Mojiele Bo30yauMoi cpeibl OblLla MOCBAIEHA NIepBasi B 3Toi obsiactu padoTa
H. Bunepa u A. PozenOmitora. B 6osee oOmieii popme cxoHble uaen ObLIM pa3BUThl COBETCKUMHU
yuenbiMu M.I'enbdangom u M. LleTnunbim, a 3aT€M U APYTUMU aBTOPAMU Ha MOJEINSX KIETOYHBIX
aBToMaToB. Ilpu mocTpoeHMM Mojened yUUTBHIBAIM, YTO TPOLIECC BO3HUKHOBEHUS U
pacrpocTpaHeHHsI BO30YKIEHUS B OMOJIOTUYECKHX OOBEKTaX, B YACTHOCTH, B HEPBHBIX TKAHAX
o0ajaeT psIIOM YETKO BBIPAKEHHBIX CBOMCTB, OTIPABIAACH OT KOTOPBIX MOXKHO IOCTPOUTH
dbopManbHYl0O MOJENb JTOro siBieHUA. JlJii OMHCaHMsI COOTHOIICHHS MEXAY CKOPOCTBIO
COKpAILIEHUS MBIIIIBI M BEIUYMHON HArpy3ku ObUIM MPEUIOKEHBI paziIMuHble MaTeMaTH4ecKHe
dopmynel. Hanbonee u3BecTHas M3 HUX - TaK HA3bIBAEMOE XapaKTEPUCTUYECKOE YpaBHEHUE
Xwumra. Ono umeer Bug (P+a)V=b(Po-P), rae P - Harpy3ka, V - ckopocTs cokpamienus, a, b u Pg -
MOCTOSTHHBIE.

[IpuMeHeHHe MaTeMaTHYECKHMX METO/A0B K M3YYEHHUIO T€X WJIM WHBIX SBJICHUN PEalbHOTO
Mupa TpeOyeT Mpexk/ie BCEro co3JaHusi COOTBETCTBYIOUINX OOIIMX MOHSATHI, TO €CTh MOCTPOCHUS
MaTeMaTHYECKUX MoOJIeel, OMHUCHIBAIOIIMX B a0OCTpakTHOH (opMe OCHOBHBIE CBOMCTBAa TeX
CHCTEM U TPOIECCOB, KOTOPHIE MBI M3ydaeM. Mbl YIOMUHAIIA U O TPYTHOCTSIX TIOCTPOCHUS TaKUX
Mojenell B Onosoruy, OOyCIIOBICHHBIX YpPE3BBIYAHHON CIIOKHOCTBIO OMOJIOTMYECKHX CHCTEM.
HecmoTpss Ha 3TH TPYJHOCTH, «MOAENBHBIN» IMOAXOJ K OHOJOrMYECKHMM IMpolieMaMm ceifuac
YCIIEIIHO Pa3BUBACTCS U yXKe IPUHEC ONPEIIEHHbIE PE3yJIbTaThl.
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Ha ocHOBaHMM Wu3y4eHUs MOJEIM MOXHO CJHEJIaTh KaKHE-TO NPEICKa3aHus. OTH
IpelCKa3aHusl pealbHbIM HOKCIHEPUMEHTOM, TO OTO CIYXKHUT Topa3no Oojiee BECKHM
CBUJETEIBLCTBOM B I10JIb3Y IIPABHIIBHOCTH MOZCIIN.

Jl1s cOBpeMEHHOM HayKH XapakTE€pHO INPUMEHEHUE TOYHBIX MAaTEMAaTUYECKUX METOJOB B
caMbIX DPAa3JIMYHBIX OoOsacTsX. B Hayky o XMBOH mpupojae MaremMaTHKa BXOJUT Pa3IMYHBIMU
IyTSIMU: C OJHOM CTOPOHBI — 3TO UCIIOJIB30BAHUE COBPEMEHHOW BBIYMCIUTEIBHOW TEXHUKH U
ObICTpOli 00pabOTKM pPE3yNbTaTOB OHOJOTMYECKOTr0 SKCHEPUMEHTa, € JPYyrol — co3jaHue
MaTEMaTUYECKUX MOJEJIEH, ONMCBIBAIOIINX PA3JIMYHbIE KUBbIE CUCTEMBI U IIPOUCXOALINE B HUX
nporeccel. He MeHee BakHa M «oOpaTHas CBS3b», BO3ZHUKAIOLIAs MEXAY MaTeMaTHKOW H
Ouonorueii: OWONMOTHS CTAaHOBHUTCS Bce Ooyiee  CYIIECTBEHHBIM  HCTOYHHUKOM  HOBBIX
MaTEeMAaTHYECKUX 3a/a4.

Hekoropseie cBsi3u Mexay OMONOrMEM M MAaTEMaTUKOM CTaJll YK€ BIIOJIHE NPUBBIYHBIMH.
OTO OTHOCUTCS IIPEKIE BCEro K N€HETHKE M MCCICNOBAHUIO JIMHAMUKU momnyisauui. Ecnu moka
elle TPYIHO TOBOPUTH O MAaTEMaTHYECKOW OMOJIOTMM B IIEJIOM KaK O CJIOXHBILEHCS HayKe, TO
MaTeMaTHyecKass TIeHETHKa YyXe HECOMHEHHO cTaja JOCTaTOYHO CcGOpMHpOBaBILICHCA
JUCHUIUIMHON. TOYHO Tak K€ M B MCCIEJIOBAaHUE B3aWMOOTHOILIEHUN MEXKIY MHOMYISALUIMU
KUBOTHBIX, OOpa3ylOUIMMHU COOOILIECTBO, B H3YyYEHUE JUHAMMKHM YHCICHHOCTH MOMYJSALUI
MaTeMaTUYECKHUE METO/Ibl IPOYHO BOIIUIM €€ HECKOJIBKO AECATUIETHI ToMy Ha3aj. Hakonen s
BCEl OMOJIOTMU B IIEJIOM CTal0 YK€ TPaJUIMOHHBIM ILIMPOKOE NMPUMEHEHHE MaTeMaTHYeCKOU
CTaTHCTUKH, Pa3IMUHbIX METOJIOB MaTeMaTH4YEeCKOH 00pabOTKU pe3yIbTaTOB HKCIIEPUMEHTA.

Hayka xonnma 20 Beka — CHHEpreTuka, IIOKa3aja, 4YTO CXOIHBIMU YpPaBHEHUSMHU
OIMCHIBAIOTCS MIPOLIECCHl CAMOOPTIaHU3AIMKM CAMOM Pa3HOW MPUPOABI: OT 00pa30BaHUs CKOIIEHUN
rajlakTHK /10 00pa30BaHuUs ISTEH IUIAHKTOHA B OKEaHe.

Ecnmu ymaercss copMynupoBaTh «XOPOUIYIO» MaTEeMaTWYeCKyl0 MOJeNnb, s ee
MCCJIEJOBAHMSI MOXKHO IPUMEHUTDH BECh apCEHAJl HAYKH, HAKOIUICHHBIN 3a ThICSYEIIECTHS.

OO6sacTp 3HaHMSI CTAaHOBUTCS HAyKOM, KOrJa OHa BbIpaXaeT CBOM 3aKOHbl B BHJIE
MaTEMaTUYECKUX COOTHOLICHHUM.

[lepBble MONBITKM MaTeMaTHYECKH ONMCATh OWOJOIMYECKHE IPOIECCHl OTHOCATCA K
MOJIEJISIM MOMYJIALIMOHHON AMHAMHUKHU. DTa 00JIaCTh MaTeMaTHUECKOW OMOJIOTHH U B JalbHeHIIeM
CIy)XKMJIa MaTeMaTHMYeCKUM IIOJINTOHOM, Ha KOTOPOM «OTpabaThIBAINCh)» MaTeMaTHUYecKue
MOJIeNId B pasHbIX oOnacTsax Ouojorud. B ToMm duncie Mojaenu 3BONIOLMH, MHUKPOOHMOJIOTHH,
MMMYHOJIOTHH U JPYTUX 00J1acTel, CB3aHHBIX C KJIETOYHBIMU MOMYJISLUSIMU.

Cnucok HUTHPYEMOii JTUTEPATyPbl M HHTEPHET-UCTOYHUKOB:

1.bpatycs A. C. [lunamuyeckue cucteMsl u Mojenu ouonoruu [Tekct] / bpatycs A. C.,
Hosoxwuios A. C., ITmaronos A. I1. -M.: DUSMAT JIUT, 2010. - 400 c.

2 .Pusanuenxo [.10. Jleknnu mo MateMaTnyecKuM MoAeIsIM B ouonoruu. Yacte 1. —IxkeBck:
HUL «PerynsapHas u xaotuueckas AuHamMuka», 2003, 232 ctp.

3.CuneneBC.M. MaremaTudeckre METOIbI B OMOJIOTUH U DKOJIOTHUU: BBEJICHUE B DJIEMEHTAPHYIO
o6uomerputo: yueOHoe nocodue/ C. . Cuznenes; Spoci. roc. yu-t um. IL. I'. lemunosa. —
Apocnasns: Apl'Y, 2012. — 140c

A.A. Bockansin

ObnactHoe Oro1KeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«Kene3HoropCckuii MOJIUTEXHUYECKUM KOJUIEIK))

PykoBonurens: XKryn O.A.

MHOI'OI'PAHHHUKH B ITPUPOJIE

N3yueHneM KpUCTaJIOB YEJIOBEYECTBO 3aHUMAJIOCh HA MPOTSXKEHUU BCETO MEPHOJIa CBOETO
cymecTBoBaHus. OObIYHbIE MHOTOTPAHHHMKH, CO3/IaHHBIE MPUPOJON, MOAYUHSIOTCS HEMPOCTHIM

19



3aKOHaM I'€OMETPUH U IPYTUX HayK.

Heabio nanHo# padoThI ABJsIETCH CeAylolIee:

e PaciuupeHne OCHOBHBIX T€OMETPUUYECKUX IOHATUI O CAMMETPUHN Ha IIPUMEPE KPUCTAIIIIOB.

e llccrienoBaHue MPOCTBIX U CIIOKHBIX T€OMETPUYECKUX (PUTYDP, U UX COCTABIISAIOLIMX.

e [13ydeHre OCHOBHBIX CBOMCTB KPUCTAJLIOB.

e[IpoBecTu uccienoBaHuE OOLIMX IMPU3HAKOB MHOIOTPAHHUKOB, HUCIOJb3Ysl HU3BECTHBIC
reoMeTprIecKue HOpMyIIbl.

3agaun:

e HayuuTbcs IOIB30BATBCS HAYYHOM JIMTEPATypOM, HCIOJb3Ys COBPEMEHHBIE METOJBI
no3Hanus. [Ipoananu3upoBaTh yKa3aHHYIO JUTEPATYPy B paMKaxX peaau3yeMoro IIpoeKTa.

e Hayuntbcs pasHeIM BUJIaM KOMIIPECCUU TEKCTOB HAYYHOI'O COACPKaHUS.

e Paciuuputs Kpyro3op, NOJy4UTh HOBBIC 3HAHUS.

e [13yunThs BHENIPOTpaMMHBIE Pa3/I€iIbl TEOMETPHH,

UCIIOJIb3Ysl COBPEMEHHBIEC ITyTH O3HAKOMJICHUS ¢ MAaTEPUAJIOM.

® O3HaKOMUTBCS C MOHATHEM «(pOopMa KpUCTAJLUIa» U HAYKOH, eé

U3y4Yarouien.

e HayuuTbcs paznuyaTh OCHOBHBIE COCTABIISIIOLIME TEOMETPUYECKUX

uryp.

® O3HaKOMUTBHCSI C OCHOBHBIMM KaTETOPUSIMUA CUMMETPUN KPUCTAILIIOB.

HccnenoBarenbckas padora.

[ToueMy npaBUIBHBIX MHOI'OIPAHHUKOB TOJIBKO MSTh?

1. HccnenyeM npaBWIbHBIE  MHOTOTPAHHMKHM, TPaHSAMH  KOTOPBIX  SIBIISIFOTCS
IIPaBUJIbHBIE TPEYTOJIbHUKMU:

Terpasap.

BHyTpeHHUl yros TpeyroiabHUKa COCTABIISIET
60°.

UYwcro rpaHeld MHOTOTpaHHOTO yriia — 3.

3:60°=180° < 360° (360° - MHOrOrpaHHBII
yToJ1, COBMAJIAIOLIUH C MJIOCKOCTHIO)

OxTasap.

BHyTpeHHUl yroa TpeyroiabHUKa COCTABIISIET
60°.

Uwucno rpaneit MHOTOrpaHHOTO yriia — 4

4-60°=240° < 360° (360° - MHOrOrpaHHBIN
yTroJl, COBMAJIAIOLIUH C MJIOCKOCTHIO)

Hxocarap.

BHyTpeHHUll yroj TpeyrojibHUKa COCTaBIIAET
60°.

Yucio rpaHeit MHOTOTpaHHOTO yria — 5

5:60°=300° < 360° (360° - MHOrOrpaHHbIH1
yTOJI, COBMAJIAIOIINI C MIOCKOCTHIO)

[Ipeanonaoxum, 4To YUCIO rpaHeil MHOTOIpaHHOTo yria — 6.
6-60°=360°
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B 3TOM cityyae MHOTOTpaHHBIN yroJl COBIAAAET C MIIOCKOCTHIO.

Mo:xkHo caeaats BbIBOA: CyliecTByeT TOJbKO TPH NPaBUJIBHBIX MHOTOIPAHHHUKA,
rpaHsIMU KOTOPOIo SIBJSIIOTCS NPaBUJIbHbIE TPEYT0JbLHUKH.

2. [IpoBenem aHaJIOrMYHOE HCCIAEAOBAHUE C MHOTOIPAaHHUKAMHU, TPAHSIMHU KOTOPOIO
SBIISIOTCS KBaIPaThI.

Ky®.

Buytpennuii yros kBajpara cocrapisieT 90°.

Uwmcrno rpaHeld MHOTOTPAHHOTO yriia — 3

3-90°=270° < 360° (360° - MHOTOTpaHHBIN
yroJl, COBMAJIAIOLIUH C IIJIOCKOCTBIO)

[Tpenmonoxum, 4T YUCIIO TPaHe MHOTOTPaHHOIO yriia — 4.

4-90°=360°

B sTOM cityyae MHOTOrpaHHBIHM Yol COBNAAaeT C MIOCKOCTHIO.

Mo:kHo caesiaTh BHIBO:

CyumecTtByeT TOJbKO OIMH TMPAaBUJIbHbIH MHOTOIPAHHUK, TIPaHAMH KOTOPOIo
SIBJISIIOTCS KBAJAPAaThl.

3. [IpoBenemM aHaNOTMYHOE HCCIIEOBAHHE C MHOTOTPAaHHHKAMHU, TPAHSIMH KOTOPOTO
SIBJISIFOTCSI TPABUJIbHBIE TSI TUYTOJIbHUKH.

Honexasap.
Bnyrpennuit yroi [IPaBUJIbHOTO
NATUYTOJIbHUKA cocTaisieT 108°.
[ Yucio rpaHeld MHOTOIpaHHOTO yria — 3

3-108°=324° < 360° (360° - MHOTOTpaHHBIH
yTroJl, COBMAJIAIOLIUHI C IJIOCKOCTHIO)

[Tpenmnonoxxum, 4YTH YUCIIO TPaHe MHOTOTpaHHOro yria — 4.

4-108°=432°>360°

MosxkHo caesiaTh BbIBOJ:

CymecTByer TOJBKO OJMH TNPaBHIbHbIH MHOTOIPAHHHUK, TIPaHAMH KOTOPOIO
SIBJISIIOTCS NPABUJIbHbIE MATHYT0J1bHUKH.

I'paHb MHOTOrpaHHUKA — MPABUIIbHBIA IECTUYTOJIbHHUK.

BuyTpeHHuUi yros npaBUIBHOTO IECTUYTOJIbHUKA cocTaBiseT 120°

Bo3pMeM HauMeHblee YMCiIo TpaHel MHOTOIpaHHOTo yria — 3.

3-120°=360°

B sTOM Cciiydae MHOTOIpaHHBIN yTroJI COBIANAET C MNIOCKOCTHIO.

OO0 BLIBOA:

CymecTByeT S BUI0B IPABHJIbLHBIX MHOTOIPDAHHHUKOB.

Uto obmiero y Bcex [lmatoHoBBIX TEn?

Teno I'eomerpus Yucao
IlnaTona rpaHu

B+ T f

—P

Terpasap 2 K
(Terpa) /\
Oxkrasip 2 4
(oxTa) 2
Hxocasrap 2 L
(3tikocn) 2 |0 0
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h

d

Ky6 (rexcasap) 2
(rekca) 2

N
€.

Honexasap
(noxexa) 0 |2 0

BbIBOA: CyMMa BEpIIMH M I'paHEH MUHYC KOJMYECTBO pEOEp = 2 A BCEX NMPaBHIIBHBIX
MHOT'OIPAHHUKOB

3AKIIIOYEHUE

1. [lpu wu3ydyeHHH JUTEPATypbl MBI y3HAJIM MHOTO HMHTEPECHOIO O KpHUCTallax M HUX
CBOMCTBAX.

2. CucreMaTu3UpOBaIIU YK€ UMEIOIIHNECS 3HaHUS B 00JIaCTH T€OMETPHH.

3. JlocTHriM MOCTaBJICHHBIX LIEJEH U 3a1a4.

4. Martepuanbl JaHHOW pabOTHI MOTYT OBITH MCIOJB30BaHbl Ha ypokax 9-11 kiaccoB mpu
U3y4eHUU TeMbl «MHOrOrpaHHMKW», aTaKKe IPU IPOBEACHUM BHEYPOUHBIX MEPONPUSTHUN IO
MpEAMETY.

CnMcoK HUTHPYeMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:
[Tadpanosckuiit U.U., Cummetpust B npupose, J1.,1985.

K.A. Jlauyrun 3emus — 60nb1moii kpuctamn? — M.: 3axapos, 2005.
www.pereplet.ru

www.bibliofond.ru

www.geometry2006.narod.ru

www.ru.wikipedia.org

ocouakrwnE

A.C.I'octeB

Ob6nactHoe Oro1KeTHOE MPo(hecCHOHAIbHOE 00Pa30BaTENbHOE YUPEXKICHUE
«Kypckuil aBTOTEXHHUYECKHUM KOJIIEIK»

PykoBogurens: B.E. Biacosa

CBA3b MATEMATHKHU U DKOHOMUKHU

MaremaTtnka — 3TO HayKa O CTPYKTypaxX, MOPSAKE U OTHOIICHUAX, KOTOpask UCTOPUUYECKU
CJIOKMJIaCh HAa OCHOBE ONEepaluil MojAcyYE€Ta, U3MEPEHUsl U OMHCaHUs (OpM peajbHbIX OOBEKTOB.
DKOHOMHUKA — 3TO XO35HCTBEHHAs JIEATEIbHOCTh OOIIECTBA, a TAKKe COBOKYIMHOCTh OTHOIIEHUIA,
CKJIQ/IbIBAIOIIIUXCSI B CHUCTEME IIPOM3BOJICTBA, paclpeieseHusi, oOMeHa M moTpebieHus.
OcTaHOBHMCS Ha MCIOJB30BAaHUM MAaTE€MaTUKM Jjs HauOosee >(QQEeKTUBHOrO peLIeHus 3ajad,
BO3HUKAIOIIUX B c(epe IKOHOMUKH.

|.3agaun ONTHMHU3AIMM. 3ajada ONTHUMM3AIMHM — O5TO MaTeMaTudeckas MOJelb
ONpeAENEHHOr0 Mpolecca IPOU3BOJICTBA NPOAYKIMM, €ro paclpelesIeHud, XpaHEHHH,
nepepaboTKy, TPAaHCTIOPTUPOBAHMS, IOKYIIKH WM MPOJAKU U T.J. ITO OOBIYHAS MaTeMaTHYecKas
3ajada, KOTOpas MMEET MHOXECTBO BO3MOXKHBIX perieHuil. HyxHo  BbIOpaTh HamIydllui,
ONTUMAJIbHBIA BAPUAHT.

3agaua Nel. Komnauust «beToH-mapTHEp» AOCTaBIseT OETOH AJIsi CTPOUTENILCTBA OOBEKTOB
Kypckomy  3aBogy KIIJI- mukcepamu BmecTHTENnbHOCTBIO MO 5 u 10 kyOoB. 3a onuH 4ac
cTpoutenu Moryt npuHATh He 6osee 10 KAMA3oB, npu 3ToM He 6osiee 8 KAMA30B 1o 5 ky6oB
u He Oosee 6 KAMA3oB no 10 ky6oB. Cxonbko KAMA30B 1o 5 u 10 xy00B HYHO OTIPaBIIAThH
Ha CTPOUTENBHYIO TUIOIAAKY 3a 1 yac, 4ToObI HEpeBO3UTH HAaUOOJIbIIIEe KOJIMYEeCTBO OeToHa?

Bcero 3a ogun yac mepeBosutcs 5x +10y kyOoB OeTtoHa. 3azada cBelach K HAXOXKICHHUIO
HauOOJIBIIEero 3HaueHUs TuHeHo pynkuuu: S(X ; y) = 5x + 10y. B xoxe pemenus nonyunm:4
KAMA3a o 5 xky6oB u 6 KAMA3o0B 1o 10 xy6oB 6eToHa.
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3amaua Ne2. [Ipu momBojke Ta3a K JOMY HCHOJB3YIOT TPYObI pasmepoM 3 U 5 METpPOB,
HYXHO TposokuTh 40M. CKOJBKO TpyO pa3HOro pazMepa HY)KHO HCHOJIB30BaTh, YTOOBI OBLIO
HauMEHbIlIee KOJIMYECTBO CBAPOYHBIX IIBOB?

Pemenne. O603HauMM X —4UCIO 3-X METPOBBIX TPYO, Y —4UHCIO 5-TH METPOBBIX TPYO.
Pemraem ypaBHenue 3x +5y = 40 B LeJbIX 4YMCIIaX, BbIpa3uB, HAIPUMEpP, MEPEMEHHYIO Y Yepe3
MEPEMEHHYIO X.

I1.Cnpoc u npemioxenue. [Iporieccy oOMeHa TOBapoOB Ha PBHIHKE MPHUCYIIM CBOM 3aKOHBI.
OpHUM W3 BaXHEWIIMX 3aKOHOB PBIHOYHOW OSKOHOMHUKH, YIPABISIOUIMX IPOIECCOM
TOBapooOMEHa M IIeHOOOpa3oBaHUs SBISIETCS 3aKOH crpoca. Ha pblHKe BcTpeuaroTcs /Ba
BCTPEYHBIX  TIOTOKA: TMOKYNATeJIH, HCHBITHIBAIOIIAE  ONpEJeNieHHbIE IMOTPEOHOCTH |
HaMepeBaoIIKUecs MPUOOPECTH KOHKPETHBIN TOBAp, U MPOU3BOAUTENN (IIPOAABIIbI), TOTOBBIE €r0
NPEOCTaBHUTD MO ONPEIEIICHHON IICHE.

3agaya Ne3.ToproBas cerb «M.Buaeo» mpoBOAMT akUUIO: MPHU MOKYIKE OMNPEIECICHHOTO
TOBapa BBLIAIOT KymoHbl Ha cymmy 30% OT ero CTOMMOCTH. DTUMHM KYIIOHAMH MOXHO B
cleayoleM nepuojae omiatuTh 10 20% cyMMbl cleAyromuX MoKynok. KakoB peanbHblid pa3mep
CKUIKA?

Pemenue. [IpuoOperas ToBap Ha cymMMy X, MOKyHaTelb MOMy4aeT KymoHsl Ha cymMmy 0,3x.
KymnoHamMn MOXHO OIUTATUTH OJHY TMSATYK) YacTh HOBBIX TOKYIIOK, T. €. MX MaKCHMaJlbHas
cTOUMOCTh cocTaBuT 5-0,3x = 1,5x. Takum oOpa3om, IpH MOKYIKE TOBAPOB Ha cymMmy X+1,5x =
2,5x mokymarens 3koHoMuUT 0,3x. Pazmep ckuaku pasen 0,3x/2,5x = 0,12 = 12%.

3amauya No4. Jlerckuil Benocumnea CTOUT N ThIC. pydneit. Yuciao mpojax BeIOCUIIETOB
3uMor M 3amaercs ¢popmynor N = 9-0,02m. Jlerom crpoc Ha BEIOCHUIIEBI BO3pPACTAET B 2
pa3za. OnpeaenuTs CIpOC HA BETOCUIIE I B HIOJIE.

9_
Pemenune. Y nBauBaetcs cpoc, a He LEHBl, 3anuiieM (GopMyIiry copoca m= o_or; =450-50n,

a 3aTeM YMHOXXHTH ee Ha 2. Mronbckuii cripoc: m = 450 — 50n.

[1l.9nactuyHocTh. IlOHATHE >37aCTUYHOCTH IO3BOJISICT BBIACHUTH, KAaK IPOUCXOJUT
aJianTanus pelHKa K U3MEHEHUsAM ero gaktopoB. OObIYHO Ipeanoaaraercs, 4ro (pupma, moBbIIIas
LIEHY Ha CBOIO MPOAYKILIHIO, UMEET BO3MOKHOCTh YBEIMUUTH BBIPYUKY OT €€ npojaxu. OgHako B
JNEHCTBUTENHOCTH TaK ObIBa€T HE BCEr/la: BO3MOJKHA CUTYyallMsl, KOTJa TOBBIIMIEHHE IIEHbI
IOpUBEIET HE K POCTY, a HAa0OOpOT, K CHMKEHHMIO BBIPDYYKM B CHUJIY YMEHBULICHHS CHpoca U
COOTBETCTBYIOILIETO COKPAILIEHUs CObITA.

N3yuenne cmnpoca mnorpeduteneif, a TakKe€ MOTHUBOB, KOTOPHIMH OHH PYKOBOJCTBYIOTCA,
coBeplIasl MOKYIIKH, - BakHEHIIasi 3a7ada (UpPMBI B YCIOBMSIX KOHKypeHIMH. OOnanaHue Kak
MOXHO OoJjiee MONHON MHGpOpManueil o crpoce Mo3BoiseT GupMe obecrneyrBaTh COBIT CBOEH
NPOAYKIMH, PACIIUPSTH IPOU3BOJICTBO U YCIIEITHO KOHKYPUPOBATh HA PBHIHKE.

3amagaNeS. DnacTUYHOCTH CIpoca Ha KBac IO LEHE JMMOHaAa paBHa 5. JIuMoHan
noxaemesen Ha 10%. Kak usmensarcs npoaaxu kBaca?

Pemenne. D11acTUYHOCTD ATO OTHOLIEHUE IPOLEHTHOIO U3MEHEHMSI CIIPOCA K NPOLIEHTHOMY
W3MEHEHUIO 1IEHBI APYTroro ToBapa. Takum o0pazoM, poiaxku «kBaca » ymanyT Ha 50%.

3agauaNe6. B aBromacrepckoil paGotaioT 6 ueloBeK CO cpenHeil 3apmiuatoi 25 ThIC.
pyOneit. Kak u3MeHHTCSI 3apIuiaTa, €Ciii OJJMH aBTOMEXaHUK YBOJIUJICS?

Pemenue. 3aprutata Bcex paOOTHHKOB aBTOMAacTepcKoi paBHa 25-6 = 150 Thic. py6uneid. [Ipu
YBOJIbHEHUU COTPYIHMKA dTa cyMMa fienutcs Ha 5. T. e. cpeansis 3aprata oyaet 30 Toic. pyOsei.

[TpuMeHeHne MaTEMaTUYECKUX METOJIOB B DKOHOMHUKE, OIIPABJIAET T€ HAIEXKAbl, KOTOPBIE Ha
HEro BO3JIararoTcs, BHOCUT CYIIECTBEHHBIM BKJaJ B 3KOHOMHYECKYIO TEOPUIO U XO3SHCTBEHHYIO
NPaKTUKY.

Cnucok nUTHPYeMOii JTUTepaTypbl U HHTEPHET-HCTOYHHKOB:

1.Kantopouu A.B. Ontumansubie pemienust B s3koHomuke/ A.B. Kanroposuu, A.b. ['opetko —
M.: Hayka 2009. — 379 c.

2.Kpacc M.C. Maremaruka nns sxkonomuctoB/ Kpacc M.C., UynpeHoB B.I1. — CII6.: Ilutep,
2011. — 469 c.
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3.KanTopoBuu A.B. O cocTossHMM 1 3a7a4ax dSKOHOMHYECKoi Hayku. — M.: Hayka.- 2010. — 296 c.

E.IL. I'pumenko

Ob6nacTHoe OroKeTHOE MPodeccHOHAIEHOE 00Pa30BaTEIbHOE YUPEIKICHHE
«CymKaHCKUN CeNTbCKOX03IMCTBEHHBI TEXHUKYM))

PykoBogurens Konnpirosa I'.X.

MATEMATHUKA B 9D KOHOMMUKE

MaremaTrka UrpaeT OrpoOMHYIO POJIb ISl BcexX npodeccuii. OHa Obllla U 0CTaeTCs OJHOH U3
BaXHEHIINX AUCIMIUTUH. Bo BceM Mupe naBHO IpHU3HAH TOT (PAKT, YTO CIOCOOHOCTH IMOJIYyYaTh
MaTeMaTUYeCKHe 3HAHUS - 3TO HWHIUKATOP CHOCOOHOCTH oOydarbes. Eciiu 4yernoBeKk MOXeT
M3YYUTh MAaTEMATUKY, TO OH MOXKET U3YyUUTh BCE.

Kornma HEeoXuaaHHO 3a7a0T BOIPOC, B KAKUX MPOQPECCHSIX HY)KHA MaTeMAaTHKa, TO MEPBOE,
YTO MPUXOJUT HA MaMATh 3TO, KOHEYHO ke, mpodeccus Oyxrantepa. TyT, Kak TOBOPHUTCH,
OyxrajirepaM HY)XHO OBITh XOpOIIUMH MaTemMaTukamu. OT UX MAaTeMaTHYECKUX CIOCOOHOCTEH B
HEKOTOPBIX CIydasiX 3aBUCAT CyAbObI JOaxe KoMmmaHuii W ¢upMm. Yero CTOUT OMIMOUTHCA
OyxrajiTepy B pacyeTax HAJOTOBBIX OTUMCICHUW WM HAYUCICHHUS 3apIuiaThl coTpynHukam? B
MEPBOM Cllydae — 3TO IITpadHble CAHKIIUU CO CTOPOHBI HAJIOTOBUKOB, & TO U YIOJOBHOE AENO OT
MIPOKYpAaTyphl, @ BO BTOPOM - CKaHAAJI U TTOTEPsI peryTallii OpraHu3alim.

[Tonsite '"dKOHOMHCT" CPOTHM TOHATHIO "MOKTOP", OHO TakXke pa3HooOpa3Ho. EcTh
MaKpO’KOHOMHUKA U MHUKPOIKOHOMHKA, €CTh SKOHOMHUKA TPyJa U peruoHaibHas skoHoMuka. Ho
OOIINM y HUX SIBISIETCS OJIHA Belllb. DKOHOMHKA M3y4aeT 3aKOHOMEPHOCTH B MIOTOKaX TOBAPOB U
nener. Hy a mockosibKy 3TH MOTOKM HAJIO aHAJIW3UPOBATh, TO CHAYajlla MX HAJO TOJICYUTATh,
KIaccupuIMpoBaTh, yopaTth omuoku. [lorom Hago mogymars "a moyemMy OHU HAYT UMEHHO Tak',
TO €CTh MPUIYMaTh KaKyI0-TO TEOPHIO, HY a 3aT€M €€ NMPOBEPUTH PeaIbHBIMU U (PpaMu.

Ecnu nenate takoi ananus 6e3 mudp (To ectb 03 MareMaTUKH), TO HUKAKOTO PeaTbHOTO
OTBEeTa Thl HE ToJyuuIb. [103TOMYy, KOHEUHO, IKOHOMUCTAM MaTeMaTHUKa HY)XKHA OY€Hb CHUJIBHO,
0COOCHHO, KOT/Ia MPUXOAUTCS aHAIU3UPOBATH OTPOMHOE KOJIMYECTBO TOBAPOB, MOTpeOUTENeH U
npou3BoauTENeH. be3 MaTeMaTuku TyT POCTO HE 00O IEIIbCS.

Pa3Be MOXXHO TpeNCTaBUTh COBPEMEHHOTO (PMHAHCOBOTO aHAIUTHUKA 0€3 MCIOJIB30BaHUS
pa3IMYHBIX MaTeMaTUYeCKuX MeToA0B? B3saTh x0T Obl aHanmu3 (GOHAOBBIX PBIHKOB, BEb
KonebaHusi Kypca  akiui, OOMEHHOro Kypca BajJlOT TOJBEPKEHB  ONpeAeeHHBIM
MaTeMaTUYeCKUM 3aKoHaMm. UM ecnu yenoBeK B JIOCTaTOYHON Mepe 3HAKOM C MaTE€MaTUKOW, OH
MOXET JenaTh MpPaBWIbHbIE NPOrHO3bl. W COOTBETCTBEHHO, pa3iUYHbIE IKOHOMETPUUECKHUE
MOJICNIA, UTPAIOIINE CelJac BaXXHYIO POJIb, CTPOSATCS Ha MaTeMaTHYeCKHX MapameTrpax. Ecmm
YeJIOBEK YMEET IPAMOTHO aHAIM3UPOBATH Ty CUTYallMI0, KOTOpas CYIIECTBYET CETOJIHS Ha PBIHKE,
OH MOXET PacCUMTaTh, HAIPUMED, BEIUUYUHY MPUOBUIA CBOETO MPEANPHUATHS U MHOTOE JIPYTroe.
MHuorue Bemy 0a3upyrOTCsl Ha MaTeMaTHYECKUX METO/AaX, Beb He 3psl Mbl HU3y4aeM Ha BTOPOM U
TPEThEM KypCe IKOHOMHKO-MATEMaTHIECKUE METObI U MOJICITH.

MaremaTka Hy)XHa DKOHOMHCTaM MO JByM mnpuunHaMm. OHa CyIIECTBEHHO oO0jerdyaer
cpaBHeHUE ""Ha mipeziene” ¥ MO3BOJIAET aHATU3UPOBATH JaHHBIE.

Paccmotpum mpoctoit mpumep. [lpenacraBbre, yTO Bac MHTEPECYET, KaK M3MEHUTCS LI€HA
KHJIOTpaMMa TOBSKBEH BBIPE3KH, MAKeTa MOJIOKA M OYTHIJIKA OJIMBKOBOTO Maciia MOCJIe BBEICHUS
CaHKLHM.

Kak marasun ycrtanaBiuBaeT LeHbI? Mara3uH MakCHUMHU3HPYET NPUObLIb, T.€. BBIPYUKY
MUHYC U3JEpXKKHA. B pesynbrare CaHKIUN 3aKylO4yHas LIEHA TOBSIKbEU BBIPE3KU BBIPOCHA, T.K.
Mara3uHy NpUIUIOCh UCKAaTh HOBBIX IMOCTAaBIIMKOB. Ha CKOJIBKO yBenmnuuTh LieHy npoaaxu? Ecnu
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MarasuH IMOJHUMET IIEHy COBCEM 4YyTh-UyTh, OH HE IOKPOET CBOMX BBIPOCIIMX H3aepxkek. U
HA00OPOT, eciM LeHa OyJeT OueHb BBICOKOM, Mara3MH CMOXET MOJYyYUTh BBICOKYIO NMPHOBUIL Ha
KaX/Iblil KHUJIOrpaMM IPOJAHHOW TOBSAMHBI, HO BPAJ JM CMOXET PEalu30BaTh LEIYI0 MAPTHIO.
CoOTBETCTBEHHO, 1IeHa Oy/ET YCTaHOBJIEHA TAKUM 00pa3oM, 4TO, ecau Obl TOBsAAMHA cToMia Ha |
py0. 6ombIe, MarasuH Tepsi1 Obl B Mpojakax, a eciiy Obl TOBSIMHA cTOWIA Ha 1 py0. MeHbIIE --
BbIpyUYKa HE MOKpbIBaJIa Obl U3JEPKKU. DTO U €CTh BbIOOp '"Ha mpenesne”, Wi OCHOBHOM IPUHIIMII
ONTUMU3ALHH.

Kak 11eHa Ha roBsiiMHY CBs3aHAa C LIEHOM Ha MOJIOKO U OJINBKOBOE Macio? Marasus npojaaer
00J1b1110€ KOJIMYECTBO TOBAPOB, IIOITOMY JIaXKe €CIIM OH HECeT YOBITKHM OT IPOAAXH T'OBSAMHBL, OH
MOYET MOMpPOoOOBaTh "MEPETOKUTh" UX HA APYrHe MPOAYKTHI -- T.€. YBEJIWYHUThH IIeHbl. Ha xakue
IPOAYKTBl NMOJIHATH LEHbI? Eciu NogHATH LIeHy Ha OJIMBKOBOE MAacio, CKOpee BCEro JHoAU
NEPeCcTaHyT €ro MOKynarb, T.K. 0e3 HEero MOXHO JIETKO OOOMTHCH WIIM 3aMEHHUTH ero Oojee
JIeIIEBbIM IIOJICOIHEYHBIM MacioM. Ecnu ke MoJHATh LIeHy Ha MOJIOKO, CKOpee BCEro, IpoaaxH
yIajayT He OUYeHb CUIIBHO, T.K. MOJIOKO -- OJIMH U3 0a30BBIX MPOTYKTOB.

Ha ckonbko e BbIpacTyT LieHbl? 3/1eCh U IOMOTaeT MaTeMaTukal

MaremaTuueckuil aHaJIU3 IOMOXKET OBICTPO pPacCUUTaTh, Ha CKOJbKO MOAHATH LIEHY Ha
KaX/1yl0 TpYIIy IPOJYKTOB, €CIIM U3BECTHO, KaK U3MEHSTCS MPOJaKU MPU MOBBIILIEHUN LIEHBI. A
CTaTHCTHKA (M €€ CHeLMaJIbHBIA pa3fesl -- S3KOHOMETPUKA) NOMOXKET IMOHATh, KaK U3MEHSIOTCS
IPOIaXH MsCa, MOJIOKA U OJIMBKOBOT'O Maciia MpH MOBBIIIEHUH LIEHBI KaX/10T0 MPoAyKTa Ha 1 pyo.

Tak MaTemaTHKa IOMOIaeT SKOHOMMCTaM JeJIaTh MPOTHO3bl 110 3KOHOMHUYECKOMY pOCTY,
BBIIIYCKY, LI€HaM, YPOBHIO 3apabOTHBIX miaaT ¥ T.n. M, KOHEYHO, MPOBOIUTH IKOHOMHYECKYIO
noauTtuky. [IpeacraBbre, 4YTO BB pelIaeTe, BBOJUTH JIM CAHKIIMKA Ha UMIIOPT IPOAYKTOB, U XOTENIN
Obl y3HaTh, BO CKOJIBKO OHHU OOOHAYTCS MNOTPEOUTENsM, CKOJIBKO 3apa0oTaloT MarasuHbl,
NOCTaBIIMKHU U T.I. JIJI1 ?TOr0 SKOHOMHUCTaM M HY>KHA MaTeMaTHKa.

OKOHOMUCT MCIIOJIb3YET B CBOMX pacuéTax NPUKIIAJHYIO MaTEMaTUKY, KOTOpas HEBO3MOXKHA
0e3 3HaHus e€ PyHIaMEHTAITLHBIX OCHOB.

Xopoumii 3KOHOMUCT 0053aH yMETh HPOBOJUTH CIOXHBIE PACUYEThl, YTOOBI YIPABIAThH
npoueccamu, eMy He OOOMTHCH 0€3 3TUX 3HAHMW NMPHU COCTABIIEHWHU IUIAaHOB (B TOM uucie 0e3
UCIIOJIb30BAaHUS MEPEIOBBIX METOJIOB: TEOPHH UTP, HEUETKUX MHOKECTB U T.JI.)

Marematuka. DTOT TNpeAMET BaXeH i1 JII000ro 3KOHOMHUCTa, BeAb 3Ta Ipodeccus
HanpsAMYyIOo CBs3aHa ¢ nudpamu, rpadpukaMu, GopMyraMu U CTATUCTHUECKUMH JaHHBIMH.

MaremaTuka- 3T0 KpaeyroJbHbIii KaMeHb, Ha KOTOPOM JIE€PKUTCS BECh CBOJ YEJIOBEUECKUX
3HaHui. Byxranrtepus HEBO3MOXHAa U Hepeainzyema Oe3 NpUMEHeHUs mareMaTuku. [ladomnm
(Pacioli)JIyka (1445-1517), utanbssHCKUIl MaTeMaTHK paccMaTpuBall OyXralaTepcKuid y4yé€T Kak
YaCTHBIN CIIydal MPUKIIAJHON MaTeMaTUKH.

CoBpemMeHHOe 00111eCTBO, UMESI BBICOKOPA3BUTYIO CUCTEMY TOBAPHO-/IEHEKHBIX OTHOILLEHUH,
UCTIBITHIBAET BCE BO3PACTAIOIIYI0 MOTPEOHOCTh B CHEIMAIKMCTAX, BBIIOJHSIOIIMX pPaboTy IO
OyxraiarepckoMy ydery. YenoBek 3ToM mpodeccuu SBISETCS HE MPOCTO COTPYIHUKOM B
(uHAHCOBOM OTJeNe NPEANpPHUATHS WIM OpraHM3allid, 3TO OAMH U3 BaXHEUIIMX >JIEMEHTOB,
KOTOpBIE MTO3BOJISIFOT KOHTPOJIUPOBATh YCTOMYMBOCTH U MPaBUIIBHOCTh MEXaHU3Ma OM3HEca.

Byxranrepckoe €710 0O4€Hb HY)KHOE U BakHOeE. EciiM HE BECTH y4eT JOXOJI0B U pacxojoB,
TO Topsnka B paborte opranuzanmmu He Oymer! Kpome Toro, 6e3 Oyxraarepckoro ydera
roCyJapCTBO HE MOTJIO OBl KOHTPOJIUPOBATH pabOTy MPEANPHUSITHUS.

W3 maremaTuku OyXrajaTepcKuil y4é€T 1mo3auMMCTBOBal OJHY M3 TJIABHBIX CBOMX KadecTB-
TOYHOCTb.

Matemaruueckass MOJeNIb OyXrajJTepckoro yuéra MOHSATHA W MpHUHATA CHEIHATIUCTaMH B
m000i cTpaHe MHpa, T.K. SA3bIK MaTeMaTHKH 00JajaeT HeOoOXOIMMBIM €IMHOOOpazueM B
noHMMaHuu. [obanbHas MareMmatudeckass MOJENb OyXraiarepckoro ydéra u (opmupoBaHue
(rHAHCOBON OTYETHOCTH — ATO KJIIOY K B3aMMOIIOHUMAHUIO MEXAy Oyxranrepamu. byxranrepus
U MaTeMmaruka, Mo CyTH, Hepaszaenumbl. He MokerT ObITh HUKakoOM Oyxrantepuu Oe3 3HaHMS
MaTeMaTHKH.
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B.I'. I'yceBa

Ob6nacTtHoe OroKeTHOE MPodeccHOHATEHOE 00Pa30BaTEIbHOE YUPEIKICHHE
«Kypckuil negarorndecKui KOJIeIx»

Pyxosogurens: H.H. Bosiiukosa

MATEMATHUKA B IPO®ECCHUU YUUTEJIA, POTOI'PAPA, HAHOTEXHOJIOT'A

DTy CTaThlo s peulniia HamucaTh B CBSA3M CO CBOEW Oyaymied mpodeccueil — yduTenb
HayalbHbIX KiaccoB. Jletu B Bo3pacte oT 6 1o 11 seT oueHs mo0o3HaTenbHbl. OHU BUJIAT, Kak
ObIcTpo MeHsieTcst mup. VX BosHyeT, Kakue mpodeccun OyAyT HYXKHBI, KOTJa OHH 3aKOHYAT
mkony? Kyna moiftu yuutbes, uyToObl ObITH BOCTpeOOBaHHbIM? HoOBBIE TEXHOJIOTMH CO3AIOT
HOBbIE crnenuanbHOCTH. HoBble npodeccuu - 3T0 HOBbIE BO3MOKHOCTH. AKTYaJIbHOCTh 3HAHU B
00J1aCTH HAHOTEXHOJIOTUH, B TOM YHUCJIE U IS LIKOJBbHUKOB TUKTYETCSI BDEMEHEM.

Pa3BuTHe COBpeMEHHBIX HAHOTEXHOJIOTUH TpeOyeT MHTErpaluy 3HaHUM M HaBBIKOB W3
MHOI'MX €CTECTBEHHOHAYYHbIX TUCHMIUIMH (PU3MKH, XMMHUU, OMOJIOTUU U MaTeMaTHKH. B cBs3u co
CTPEMHTEIBHBIM DPa3BUTHEM HCCIICOBaHUI B HaHOchepe W CO3JaHHEM MHUPOBOH CHCTEMBI
HaHOMHYCTPUM CYILECTBYET OOBEKTHBHAs MOTPEOHOCTh B IOJATOTOBKHM Y4MTENEH, COCOOHBIX
IPAaBWJIBHO U JOXOJYMBO JIOHECTH 1O COBPEMEHHBIX YYEHHMKOB HOBBIE 3HaHUA. B Hacrosiuee
BpeMsl yIIIyONsieTcsl pa3pblB MEXIY YPOBHEM HCCIENIOBAaHMM B MEpPEIOBBIX HAy4YHBIX U
00pa30BaTeNbHbIX OPTaHU3ALMAX U YPOBHEM MX NPENoJIaBaHusl B OOJBIIMHCTBE BY30B U CPEAHUX
mkoia. HeoOxonumo ¢opmMupoBarh npakTHUECKUE HABBIKU B chepe HAHOTEXHOJOTUH B CHCTEME
cpenHux 0011e00pa3oBaTENbHbIX U CPEAHUX MPO(ECCHOHATbHBIX YUEOHBIX 3aBEICHUM.

Benércs pa3paboTka M co3aHne HOBBIX HAHOTEXHOJIOTUM, CIOCOOOB HAHOMETPUH OOBEKTOB
MHUKpO-, HaHO - U OuoMexaHukH. IIpoBoasTcs HMcciaenoBaHUS TEXHOJIOTHM CHHTE3a U KOHTPOJIS
HaHOPAa3MEPHBIX CTPYKTYp, Benércs pa3paboTka MaTeMaTH4YecKOro ammapaTa JUlsl aHaiu3a
MapaMeTpoB JBUKEHUI 0ObEKTOB OMOJIOTUN U METUIIMHBI.

HaHoTexHOJIOTHH TO3BOJSIT HM300pecTH KOMIBIOTEPHYI0 TeXHMKY H MOOMJIbHBIE
Tese(oHbI, KOTOPbIe MOKHO Oy/JeT CKJIaJAbIBATh, KAK HOCOBOI IJIATOK, U HOCUTH B KapMaHe.
«HaHonukcean» 00emAal0T HaM Tr'u0kHMe AWCIUIEH ¢ BBICOKHM paspemenueMm. biaronaps
HAHOYACTULIAM _Pa3pa0oTaH _HOBbIW _THI _NPO3PA4YHOr0 JAMCILIes, CO3J1aH _HAHOKAap,
NPUBOAUMBIN B 1eHCTBHE IYYKOM CBETA.

HanoTexHonorum — 3T0 CloKHas OTpaciib HayKH, HAMlOJIHEHHAs pa3InYHON HHpOpMaIei,
BBI3BIBAIOIICH TPYAHOCTH B TMOHUMaHMU y jeTeil. Bo3HMKIA wupaes, MpernoJHECTH AETAM JTY
MH(pOpMaLIMI0O C TOMOIIbI0 MaTeMaTHKu U Qororpapuu. OriasHUTECh BOKPYr ceOsi, U BBHI,
HaBepHOE, CMOKETE YBUJETh IJe-HUOYAb HEOONBIIOE KOIMYECTBO KaKUX-HHOYIb U(p (CKaxkeMm,
HOMEpa CTpaHUIl), HO 3T IU(PBl — BCEro JUIIb CUMBOJbI, MPUIyMaHHbIE M Hale4YaTaHHbIE
JIOJbMH, TIO3TOMY, KOTJa Mbl TOBOPUM O TOM, 4TO BceneHHas 1mo cBOel CyTH SBIsIETCA
MaTeMaTUYeCKUM OOBEKTOM, TO Mbl, KOHEUHO e, He 3TU IU(psl uMeeM B Buay. dotorpadus
MIOMOTAeT «OCTAaHOBUTBH» MaTEeMaTHKy, Onarojgaps 3TOMY MOXXHO YBUJETb, K NPUMEpY, 4TO Ha
doto, rae ecTh 10Ma, MPUCYTCTBYIOT reoMerpuueckue ¢purypsl. dotorpadgus — 3T0 UCKycCTBO!
B coBpeMeHHOM HCKyCCTBE BO3HUKJIO HOBOE HAIpPaBICHHUE «HAHOAPT» (HAHOMCKYCCTBO) — BHJ
HCKYCCTBa, CBSI3aHHBIM C CO3JaHMEM XYAO0KHHUKOM CKYJBITYp (KOMIO3WIMI) MHKPO- M HaHO-
pa3MepoB (10° u 10 M, COOTBETCTBEHHO) MO ACICTBHEM XHMHYCCKUX HIIH buznuecKux
MpoIecCOB  00pabOTKKM MaTepuasioB, ¢GoTorpagupoBaHUEM TOJYUYCHHBIX HAHO-00pa30B ¢
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MTOMOIIIBIO 3JIEKTPOHHOTO MHKPOCKOMa U 00paboTKOM uepHO-0enbix GoTtorpaduii B rpadhudeckom
penakrope. [4] Co3nana camasi MajgeHbKas penpoaykius kaptunbl Kioga Mone. Myseit M3paunis
MOKaKET MOCETUTENIM HAHOOUOINIO pa3MEepOM € MEeCYUHKY caxapa.

[Tonpobyem pazo0paThecsi, 4TO TAaKOE HAHOTEXHOJIOTMH W KaK paccKa3aTh O HUX JCTSIM.
CymiecTByeT MHOIO OINpeAeNCHUIl TMOHSATUS «HAHOTEXHoJorus». BoT oaHO U3 HUX:
HanoTexHomoruss — 3TO CO3/IaHUE M HCIIOJIb30BAHHE MATEPHUAJIOB, YCTPOMCTB M TEXHHUYECKUX
cucteM, (QYHKUMOHMpPOBAHME  KOTOPBIX  ONpEAeNseTcs  HaHOCTPYKTypoil, TO  ecThb
yIOpSA0YCHHBIMU parmMeHTamu pazmepoM ot 1 1o 100 am. [2]

«Hano» (oT rped. nanos — KapJMK) 00O3HA4YaeT OAHYMHIJIIHAPAHYI 100.[1] YUToOBI
MOHSITh, YTO ATa MPHUCTABKA JIEIAET pa3Mep MpeaMeTa HEBEPOSTHO MAJICHBKUM, BO3bBMEM KBaJ[pat
10 ma 10. MBI MokeM pa3pe3aTh ero Ha kBajpaThl 1 Ha 1 MM, W Bcero ux Oymer 10 ThicsSd
KBapaTukoB. llpencraeisere, Kak 3TO MHOTO, a HAaHO TO3BOJISET Pa3leliuTh HAa MUJITHOHBI
MaJICHbKUX KBaJpaTUKOB. [lepen «HaHO» €CTh ellle MPUCTABKU «MHUKPO» U «MaKpPO», CIBIIIAIH JIA
BBl CJIOBa C TakKMMH MpucTaBKaMu? (MUKpPOCKOI, MAaKpOChEMKa). 3HAE€T€ JU Bbl UYTO TaKOE
MUKpOCKoMn? (9TO ONTUYECKUU MNpUOOpP, MpeaHA3HAUYCHHBINM JUIS HCCIEAOBAHUS YBETUYECHHBIX
n3o0paxeHuii). A wmakpochemka? (DTO OJHO W3 UYACCHBIX HaIpaBJIeHUH (OTOMCKYCCTBA,
MO3BOJIAIOIIMX HAM YBUAETH OKPYXKAIOMIMI MUP KPYITHBIM IIJIAHOM).

A YBIIEKAKOCh
(dbororpadueii u X0uy
[OKa3aTb BaM Kak 3TO
npekpacHo. [locmoTtpure Ha
JIOCKY, O3Ta Iyena CHsATa C
MIOMOIIBI0 MaKpPOCHEMKH, a
BOT TaK BBINNIJUT IBUIBIA
Ha Jlalkax [4Yeibl  3TO
Hanodoro.  IlouyBcTByiiTe
pasHHIly, olleHuTe MaciuTadbl. IHTepecHo?

[TpuHIMI paGOTHI OIMHAKOBBIM, 3TO YBEIUYUTEIbHOE
CTEKJIO, IPOCTO Ha (hoToamnmapare OHO OJHO, a Ha MpUOOpe
TSl co3AaHusl HaHO(OTO - APyTOE.

Kak BBl nymaere, CBS3aHHO JIM HAHO(POTO WIH
dotoanmmapar ¢ maremarukou?  (lla,  BBIYMCIUTH
paccTosHHe, Ha KOTOPOM HY)XHO caenarb ¢oro). Y
Ka)KJ0ro npudopa ecTb OrpaHMYEHUE, KaKhe-TO paMKH, 3a

KOTOpbIE OH HE MOXKET BBIMTH.

K nmnpumepy, Hekoropble QoToanmapaTsl
¢doTorpadupyror, TOIBKO €CIH PACCTOSHHUE OT
00BeKTHBA 00BEKTA 10 CHEMKH 3CM.

Tax xe B ¢poTorpaduu ecTh MPaBUIO 30JI0TOTO
CEYCHHS: OT OTpe3Ka OTKJIaabiBaeM 3/8 ero JJIvHBI,
CTaBUM TOYKY, 3aTEM OTKJIaJbIBA€M OT TOTO K€ Kpas
5/8 ero JUTMHBI, CTaBUM TOUKY. C
MPOTHBOIOJIOKHOTO Kpasi TaKKe OTKiIajapiBaeM 3/8
JUIMHBI OTPE3Ka, CTaBUM TOYKY. AHAJIOTHYHBIM
00pa3oM prcyeM OTPe30K MO BEPTHKAIU TaK, YTOOBI
OH JIOKaJI Ha OJHOM W3 TOYEK IMepBOro oTpe3ka. OpHEHTHPYSCh HA TOYKH ITHX OTPE3KOB,
MPOKIAJbIBa€M €Ille J1Ba OTpe3Ka IO TOPU30HTAIU M JBa IO BEpPTHUKaIH. B uTOre moimkHa
MOJTYYUTHCS CeTKa. TOYKH IepecevdeHHs OTPE3KOB — 3TO 00JIACTH, aBTOMATHIECCKH ITPUBJICKAOIINE
BHUMaHUe denoBeka. [locMOoTpuTe Ha KapTUHKY, 00KbsI KOPOBKA MOMAIaeT B IEpeceUeHIe TNHUM,
MO/l TOUYKY, 3HAYUT, 30JI0TO€ ceueHue cobmomaercs B ¢ororpadun. Tak 4To MaTeMaThka OYCHb
Ba)KHa, KOTJa Thl yBJIEKaelbcs (oTorpadueid wim HAHOTEXHOJIOTHSMH. A BOT TaK BBITJIAIUT
HaHO(OTO 00XKbEH KOPOBKH, a TOYHEE €€ IISITCH.
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Bepuemcst k HaHodoTo. Y paOOTHUKOB, KOTOpHIC CBS3aHbl C HAHOTEXHOJIOTHEH €eCTh
MHTEpeCcHBIN KOHKYypc «Hayka kak uckycctBo» Ha 3TOT KOHKypC HCClenoBaTeau co BCEro Mupa
IpUCHUIAIOT (QoTorpaguu MHKPO - M HAHOCTPYKTYp, B CaMOM IMPSIMOM CMBbICIIE, HE3EeMHOM
KpacoTsl. JlaBaiiTe paccmoTpuMm 3T (oTorpaduu. Bes sta Kpacora chenana ¢ MOMOIIBIO

XUMHYECKHX 3JIeMeHTOB. (PaccmaTrpuBaeM KapTHHKH, pacCKa3bIBalo 0 HUX) [4]
. - —— .

i N - y 3 { !
i~ wume b b ';‘. & "~ DIueH, M TaKKe

norpodyemM coOparh KapTUHY M3 HAHOYACTHII, HO MOCKOJIBKY Yy HAC HET TaKOW TEXHHKH, MBI C
BaMU coOepeM ee W3 YacTHUll, KOTOpbIe BHJIWMBI Tja3y (KapTUHKH pa3pe3aroTcs KaK MOXKHO
MellbYe, JICTSAM HY)XKHO MX coOpatb). [leBoukam naercsi, K mpumepy, Pycaiiouka, a MajbpyuKam,
KOpaoJib.

Kto cobpain, BO3bMUTE IENYI0 KAPTHHKY.
OT0 emie HEe Bce, YTOOBI MOTYUHIUCH KAKUE-TO
[[BETa, JIIOJU, WCIOJIb3Yysl HaHOTEXHOJIOTHUH,
CMCHIMBAIOT Pa3JIMYHBIC 3JICMCHTEI.

BaM HYXHO pemmTh TpPUMEPHl KX
pe3ysibTaT - HOMEp IBETa, KOTOPHIH Bam

[IOHAOOUTCH.

Kpacusiit 69 - 30; cepsorit 30 -+ 80; xentriit 900 : 60; cunuii 100 - 40; romy6oii 800 : 80;
3enenbiid 240 : 6; uoneroBsiit 150 : 30; 6exenbiii 2800 : 20; kopuuHeBsbid 50 - 46.

Moutoaiibl, BB CIIPABUIIMCH C 33JaHUEM, TEIIePh BbI 3HACTE, YTO B Mpodeccusx Gororpada u
HaHOTEXHOJIOTa HeOOX0AMMa MaTeMaTHKa.

Bot Takum MHTEpECHBIM CIIOCOOOM, C TTOMOIIbI0 MATEMATHKHU (BBIUMCIUTEIHHBIX TPUEMOB)
u ¢otorpaduii, MOXKHO pacckazaTh JETIM O TOM, UTO KE TaKO€ HAHOTEXHOJIOTHH.

B OyaymieM BO3HHMKHET MOTPEOHOCTH B NMpOdeccHsx, Te HYXKHBI JIIOJH, MBICISIINE He
MPOCTO YMCIaMH, a PYHKIMIMH, a Jiydine aaxe GyHkiuuoHanamu. [loMmrumo oOMMPHBIX MO3HAHUN
B OCHOBHOU cdepe (nHbopmaThka, Gu3nKa, MEIUIUHA U Jp.) HAHOTEXHOJIOTaM IMOTPEeOyroTCs
YMEHHsI HE TONBKO OMpEAeNsiTh CBOMCTBa MaTepHwala IO ero CTPYKType (3aJaya BIOJHE
pemaemasi), HO TPUAETCS B OCHOBHOM pelIaTh OOpaTHYIO 3afady — MOJ0UpPaTh CTPYKTYPY
MaTepuaa Mo 3a/laHHble CBONCTBA.

Ecnu cipocuth yu€HOrO, 4TO 3TO TaKO€ «HAHOTEXHOJOTHUUY, W JIJISI YeTO OHH HYXKHBI,
oTBeT Oyzaer Takoii: «HaHOTeXHONOTMM HM3MEHSIOT MPHUBBIYHBIE CBOWCTBA BemlecTBa. OHU
peoOpakaroT MUP U JIETAIOT €ro JIyUIey.

Cnucok nUTHPYEMOii JTUTEPATYPbl M HHTEPHET-UCTOYHUKOB:

1. Hanotexnonorus B Ommkaiimem aecatunetun / Ilog pen. M.K. Poko, P.C. Yunbsmca,
II.AmmBucaroca. M., 2002.

2. Tomosun I0.U. Beenenne B HanotexHonoruio. M., 2003.

3. HaHOTeXHOJOTHH U 00JIACTH WX MPUMEHEHHUS. [ DIEKTPOHHBIN pecypc]. - Pexum mocryma:
http://ria.ru/science/20081203/156376525.html#ixzz20rCoTJVk

4. KpacuBble  HAHOTEXHOJIOTMH  [DNEKTpOHHBIA  pecypc]. -  Pexum  moctyma:
http://www.nanostore.com.ua/krasivye-nanotehnologii-a-72.html
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J1. A. JI0JIzK€eHKOB

ObnactHoe OroKeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENIFHOE YUPEXKICHUE
«Kypckuil aBTOTEXHUYECKUN KOJITIEIAK»

PyxoBonutens: Camoxsanosa O.A.

CBA3b MATEMATUKHU U THOOPMATUKU

WNudopmarnka — 3T0 IpeaMeT, KOTOPBIH aKTUBHO UCIOJIB3YET CPEIACTBA, IMPEAOCTABISEMbIE
KOMITBIOTEPOM, a HMMEHHO HH(Qopmanus, pasIudHble 00pa3oBaTelbHbIE HH(POPMAIMOHHBIC
pecypchl, SHIUKIONEINH, TPOrPaMMHBIEC MPOAYKTHL U T.1. MHPOpMAaTHKYy HEBO3ZMOXKHO H3y4aTh
0e3 MeXnpeIMeTHBIX CBsi3eil. HaBepHOe, HET Apyroro Takoro mpeaMera, B KOTOpOM OBl CBSI3U CO
BCEMH IMIPEIMETAMHU TaK SBHO MPOCIICKUBAINCH.

OTH CBA3M HIPaOT BAXHYI0 pOJb B IOATOTOBKE CTYAEHTOB K MPOQECcCHOHAIHHOM
JeSITeIbHOCTH, TaK KaK OHM aKTUBHM3HMPYIOT MO3HABATENIBbHBIA M HAyYHO-TEOPETUUECKUNA HHTEPEC
K IIPE/IMETY, 4TO MOBBIIIAET YPOBEHb MOATOTOBKH K HEMY.

Ha 3anstusax mo naopMaTike Mbl yauMcst TpeoOpa3oBhIBaTh HH(GOPMAITHOHHBIE OOBEKTHI C
HIOMOUIBIO CPEICTB MH(POPMAIIMOHHBIX TEXHOJOTUH. Takke Mbl y4UMCsI IPUMEHATH Ha MPAKTUKE
TEOPETUYECKHE 3HAHUS, OTPadaThIBaTh HABBIKM PAa0OTHI HA KOMITBIOTEPE, HCKATh HEOOXOAUMYIO
uHpOpMaIMI0O M TpPeoOpa3oBaTh IMOCPEICTBOM WH(POPMAIMOHHBIX TEXHOJOTHH B pa3MYHbIC
dbopMBI TIpencTaBIeHUs, JJIS MOATOTOBKH K JPYTMM IpEeIMEeTaM B TOM YHCJE, YTO BBI3BIBACT
IIO3HABATEJIbHBIA HHTEPEC U MOTUBUPYET HAC HA HOBBIC UAEU U BUJBI JEITEILHOCTH.

B kypce wuHbOpMaTHKM H3Yy4alOTCs TEMBl M TIOHSTHS, KOTOpBIE  COAEp)KaTcsi W B
Marematuke. [IporsutocTprpyem 3To mpruMepamu:

1. N3ydyeHue moHATUS aIrOPUTM (B YAaCTHOCTHU, AITOPUTMUYECKUX CTPYKTYD)
Ha pUMepe MaTeMaTH4YeCKUX 3a/1ay;

2. N3ydenne wHGOPMANMOHHBIX TEXHOJIOTMH (HAmpUMeEp, TEKCTOBBIX WA
rpadMUecKuX peAaKTOpOB) C HUCHOJIb30BAHMEM JMJAKTHUECKOTO Marepuaia U3 o0JIacTH
MaTeMaTHKH;

3. N3yuenne A3BIKOB IIPOrpPaMMHUPOBAHMUS c HCII0JIb30BAaHNEM

MaTeMaTU4ecKoro Marepuaia (Hampumep, s3bIK Jloro «xopomn» st TMOCTPOCHHS U
WCCIIETOBaHMS T€OMETPUIECKIX OOBEKTOB).

4. Bxirouenne B Kypc MHPOPMATHKU «HETPAAMIIMOHHBIX» COIEpPKATEIbHBIX
JUHUH (HallpuMep, 2JIEMEHTOB JIOTUKU U TEOPUH MHOKECTB).
S. BBenenune B kypc MmareMaTtuku (DaKTOB, HEOOXOIUMBIX MPU H3YHYEHUU

uHbOpMATUKU  (CHCTEMBl  CUUCIIEHUsS;  3aKOHbl  anreOppl  JIOTMKHM;,  CBOICTBa
(G yHKIUI/0TOOpaKeHH, aIrTOPUTMBbI, MOJIENH) U OTCYTCTBYIOLIUX B TPAJIULIMOHHOM Kypce
MaTEMaTHKHU WIN IPEJCTaBICHHBIX HEJOCTATOUYHO MOJIHO.

6. [IpenomaBanue Kypca MaTeMaTHKU C UCIOJIb30BaHUEM MH(POPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHA.

7. N3yueHne B Kypce MaTeMaTUKX BUJIOB ITOHATHN, KOTOPBIE BBOJATCA B KypcCe
nHpOpMaTUKH  (HApUMep, MAaTEMAaTUYECKUE MOJIETH  KaK BUIbl  MH(QOPMAIIMOHHBIX
MoJeIeH).

8. Pa3paboTka uHTErpupoBaHHBIX KypcoB (Hampumep, «I'eomerpus u Jloroy).

B kypce nHGOpMATUKU PACIIUPSIOTCS M 3aKPETUISIOTCS CISAYIONINE OCHOBHBIE TOHSTHS,
BBEJICHHBIC B Kypce€ MaTEMAaTHKHU: TOHATHE BEIMYUHBI, AJITOPUTMA, MaTeMaTH4eCcKOi (yHKIIUH,
YuCia, Pa3BUTHE TPEJICTABICHUS O YHUCIEHHBIX METOAaX, (POpPMUPYEMBIX B Kypce€ MAaTEMAaTHKH.
VYcnenHoe ocBOeHHE y4eOHOro MaTepuana B Kypce IMOATOTaBIMBAETCS M 00eCTeYMBaACTCS
W3y4eHUEM TIPEABIAYIINX TEM apu(PMETHKH, aareOpbl, TCOMETPUH.

Uro maet nHpoOpMaTHKa APYTUM JUCHUIUIMHAM, B YaCTHOCTH, MaTemaTuke? [Ipexne Bcero,
MOIIHBIA BBIYUCIUTEIBHBI HWHCTPYMEHT, MO3BOJIIONIMNA YCKOPHTH MPOLECC BBIYUCICHUN, a
3HAYUT, ONTUMHU3UPOBATH YUEOHBIN TpOIIeCC.
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Ha ypokax HHQOpPMAaTUKH IPUMEHEHHE KOMIBIOTEPOB II03BOJIAET HAM 3aHUMAThCS
UCCIIEIOBATEIbCKOW pPabOTOM MpHM pEUIeHWH 3aJad W3 pa3InyHbIX oO0sacTeil (Hampumep,
¢du3nyeckue, MaTeMaTHYECKUE, 3KOHOMUYEcCKHE 3anaud). Ilpm 3TOM MBI JOJKHBI HaydUThCA
4eTKO (OpPMYJIMPOBATh 3a/1a4y, peliaTh €€ U OLICHUBATh MOTY4YEHHBIN pe3ylbTarT.

Maremarnka jxe IpenjgaraeT psJ MaTeMaTHYEeCKMX METOJOB, IO3BOJSIOIIUX HE TOJIBKO
MOJIyYUTh YMCIIOBBIE XAPAKTEPUCTHKH MCCIEAYEMOro O0BEKTa, HO M INPOMOJIEINPOBATH €ro
NOBEJCHUE IOJ  BIUSHUEM  pa3inyHbiX  ¢aktopoB. MHpopmaTuka  mpemocTaBiser
UHCTPYMEHTAPUN, KOTOPBIN ITO3BOJISET ITOBBICUTH TOUHOCTh U COKPATUTh TPYAOEMKOCTD CIIOKHBIX
MEPOIPUITHHA, HEAOCTYITHBIE IIPU TOCIIOACTBE «PYYHOW)» TEXHOJIOTUU.

Henb3a HU cka3aTh 0 TaKOM BaKHOUM TeMe Kak «CHCTEMbI CUMCICHUS» , OHA UMEET IIPSIMOE
OTHOLICHHE K MaTEMaTUYECKON TEOPUH YUCEIL.

Heo6xoauMocTh M3ydeHUs TeMbl B Kypce HMH(OpPMAaTHKU CBsi3aHAa C TE€M, YTO YHCIA B
IaMATH KOMIIBIOTE€pA IIPEICTaBICHbBl B JBOMYHOM CHUCTEME CUMCICHMs, a UI1 BHEIIHErOo
IIPEACTABIICHNUS CONECPKUMOTIO IAMSITH, aAPECOB MAMATH HCIOJIb3YIOT IIECTHAALATEPUYHYIO WIH
BOCBMEPUYHYIO CUCTEMBI CUUCIIeHUs. JlaHHas Tema SBISIETCS CMEXHOW TEMOM ¢ MaTEMaTHKON U
BHOCHT BKJIaJl B ()yH/IJaMEHTAJIbHOE MaTeMaTH4YecKoe 00pa3oBaHueE.

MexnpeaMmeTHas CBA3b C MaTeMaTHKOM IpOCIEKHMBAaeTcs B Temax: «BeinmonHenue
apuQMeTUUECKUX olepanui»; «3amuch HaTypalbHBIX uHucel»; «CTeneHb C HaTypallbHbIM,
OTPULATENIBHBIM, HYJIEBBIM I10KA3aTeIEM», & TAKXKE BHYTPH NpPEAMETa CBA3b C TeMaMu «OCHOBBI
QITOPUTMHU3ALUHI U IPOTPAMMHUPOBaHUY, «Apxutekrypa DBM», «KoaupoBanue nadopMarmm.

BkiroyeHne B M3ydeHue npeaMera MHPOPMATUKU MEXKIIPEIMETHBIX CBA3EH ¢ MaTeMaTUKOM
CIOCOOCTBYIOT CHCTEMAaTH3allMH, a CJIEJOBATEIbHO, IIyOWHE M MPOYHOCTH 3HAHWUH, TIOMOTAIOT
OCBOUTH LIEJOCTHYIO KapTHMHY Mmupa. IIpm 3ToM mnoBbimaercs 3¢¢GeKTUBHOCT OOydeHHS HU
BOCIIMTAHUS, 00€CIIeYNBAETCS BO3MOKHOCTh CKBO3HOTO NPUMEHEHUS 3HAHUI, YMEHMM, HAaBbIKOB,
IIOJIyYEHHBIX Ha 3aHATHUAX 10 PA3HBIM IIPEAMETAM.

Cnucok HuTHPYEeMOi JUTePaTyPbl U HHTEPHET-HCTOYHHKOB:

1. Bbpeiituram 3. K., Tesc . II. UnTerpupoBanHble ypoKH MAaTeMaTUKU U HUHPOPMATHKH//
HNudopmaruka u oobpazosanue 2002

2. I'y6anoBa A. A. Peanuszanusi MeXNpeIMETHBIX CBsi3el MH()OPMATUKU U MATEMaTUKU JUIS
(dbopMUPOBaHUS LIEJTOCTHOTO HAYYHOTO MUPOBO33peHUs ydamuxcs. /text/school/its.html (2001).

3. https://gazeta-licey.ru/ «MuTepuer-xypHan Jlnmeii»

4. https://nsportal.ru/

J.B.lemuoB

MenBeHckuil Gpunuan 061acTHOTO OI0/PKETHOTO PO(ecCHOHATBHOI0 00pa30BaTeIbHOIO
yupexeHuss «OO00STHCKUM arpapHblil TEXHUKYM»

Pykosonurens Ilactyxosa JI.M.

MATEMATHUKA U MOS ITPO®ECCHUSA BUPTYO3HOI'O CBAPIIIUKA

«Hac MaTemaTnka cBeIEeT ¢ yMa!» - Tak AyMai s, TPUTOHOMETPHIO, y4a.

Ho BoT npuiuia nmopa B3pocieTs U BBIOUPATh MyTH, 4TOO B KU3HU CIOKHON HaM ce0sl HalTH.
VYpa! S Oyny cBapumkom, permia torga! Takoe aeno Oyaer no miedy.

A TOJTy4nIIOCh TaK — CHXKY U MaTeMaTHUKy 3yOplo.

Benpw Oe3 Hee, poiHOA, B Tako# npodeccuu - st MpOCTO HOJb!

J.B.lemunoB

Maremartuka B KU3HH 4eJlOBEKa 3aHUMaeT 0co0oe MecTo. Mbl HacTOJIBKO CPOCIIUCH C HEM,
YTO IONPOCTY HE 3aMedaeM ee. Maremaruyeckas Hayka HEOO0XOAMMa BO MHOTHX Mpo¢eccHsx,
IpEeXe BCEro, KOHEYHO, B T€X, KOTOPBIE CBSA3aHbl C TEXHUKOM, YKOHOMHKOW, €CTECTBEHHBIMHU
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Haykamu. Co BpemMeHeM, MaTeMaTHKa cTaja [pPOHHKaTh B O0JIaCTH, SBJISIOUIMMUCS
“HeMaTeMaTUYECKUMU ~ — YIPABIEHUE FOCYAAPCTBOM, MEJULIMHY U APYTHE.

Cnucok NpUMEHEHUs MaTeMAaTUKH B OYAHUYHON KU3HU OECKOHEUYEH - YTEHHE BPEMEHH Ha
qacax, JCHEXHBIE pacyeThl, IMOJIyYCHHs OLEHKM B MIKOJE, pacueT mpobera aBTOMOOMII,
IIPUTOTOBJIEHUE IO PEUENTY Ha KyXHE U TaK Jajee.

Benp He cymecTByet mpogeccuii, B KOTOPbIX HE MPUMEHSIINCH Obl MaTEMaTHYECKUE 3HAHUS,
npuoOpeTeHHble B Yy4eOHBIX 3aBeleHUsAX. MHOrga Mbl HEIOCTAaTOYHO SICHO IIPENICTaBiIsieM
3HaYMMOCTh MaTEeMaTUKHU B Hallel Oyaymiei nmpodeccuu, B HaIISH KU3HU.

Bribupas mpodeccuto cpapiiika B Hayaiue IMyTH oOydeHUs, HE 3alyMbIBaCUIbCS HAJ TEM,
CKOJIbKO 3HaHUH, YIIOPCTBA, MPUIICKAHUS TOTPEOyeTCs Ha IIYTH €€ OCBOCHHUSI.

CBapmiuk — 3TO CHEUUATNCT, 3aHUMAIOUIUICS COCAUHEHHWEM METAUINYECKUX M He
METAIIMYECKUX AETAJEH, y3/10B, APYTUX KOHCTPYKIUI METOAOM CILIABJICHUS.

HaBepHoe BpeMeHeM BO3HMKHOBEHHUsI MPOodeCcCrur CBApIIUK MOXHO cuntath 1802 roj, koraa
[TerpoB Bacunuii BragumupoBud OTKpPbUT 3PGEKT AIEKTPUUECKONW YT, NMPH BO3SHUKHOBEHHUH
KOTOpPOM MEXIy JBYMsI YrOJIbHBIMHU 3JEKTPOAAMH, CO3AAaE€TCsl BBICOKAs TeMIleparypa. OTa
TEMIEpaTypa HAacTOJbKO BBICOKA, YTO IO3BOJIAET pacCIUIaBiATh MeTaibl. C MOMEHTa 3TOro
OTKPBITHSI M JO €ro MNPOMBIIUIEHHOTO MPUMEHEHMsI Npouuio Hemano BpemeHu. Ho cmoycrs
JECATUIIETHS, METO/I COSTMHEHHSI METAJIOB 3JIEKTPOAYTOBBIM CIIOCOOOM TPOM3BEN PEBOIIOIHIO B
pPa3IMYHBIX OTpPAciAX IPOMBIIIJIEHHOCTH, CTPOUTEIbCTBA M CTall MacCOBOW TEXHOJOTHEH
COEJIMHEHUSI MaTEpUAJIOB.

CapouHnble pabOThl MPUMEHSIOTCS BO MHOTHX OTPACisiX MPOMBIIUIEHHOCTH. CBapIuKu
TPYAATCS Ha CTPOMIUIONIAIKAX, CO3/1aBasi KOHCTPYKIIMM M CUCTEMBbI PA3JIMYHBIX KOMMYHUKAIIUH, B
INPOMBILIUIEHHOCTH, TI/I€ MPUMEHAIOT CBOM ONBIT M HaBbIKK B  MAalIMHOCTPOEHUH,
KOpablleCTPOCHUH, AaBHACTPOCHMS M B JpPYrMX o0OIacTsAX, TakuX Kak, DHEPreTHKa,
HedTenepepabaThIBaroasi MPOMBIIUIEHHOCTb, CEIbCKOE XO3SHUCTBO. TpPYyAHO Ha3BaTh TaKoe
IIPOU3BOJICTBO, /1€ HE MPUMEHSIICS Obl TPY/l CBapIIUKA.

OT wMmacTepcTBa CBapIIMKOB 3aBUCUT KadeCTBO CBapoOyHBIX IIBOB. JIoOble ommmoKwy,
HEOpEeKHOCTh, JAOIyCKaeMble B paboTe, MOTYT IIPUBECTH K KaTacTpopudyeckuM nocneactsusim. Ot
KadyecTBa pabOThl CBApIIKMKA 3aBUCUT MHOTO€ — JIOJTOBEYHOCTh M YCTOMUMBOCTb CTPOUTENIBHBIX
KOHCTPYKIIMH, paboTa W CPOK CIykObl pa3znudHoi TexHUkH. CTaTh KBATM(PUIIMPOBAHHBIM
BOCTPEOOBAHHBIM CIIEI[MAIUCTOM B CBOEM Jielleé HEBO3MOXHO 0€3 OIpelesIeHHbIX 3HaHUN U3
IpyruxX HayK. B HamM JHH CTPEeMMTENIbHO pa3BHMBAIOIIETOCS TEXHUYECKOrO Iporpecca K
npodeccun cBapliKa NpeabsaBISIOTCS Takue TpeOOBaHUs, KaK: CO3/IJaHHe CBApHON KOHCTPYKLIUH,
MOJIHOCTBIO OTBEYAIOIIEH CBOEMY Ha3HAYEHUIO, HAJIEKHOW B DKCILTyaTalllH, MIPEACTABISIET COOOM
KOMIUIEKCHYIO 3a/lady, KOTOpas BKIIIOYAET MPOEKTUPOBAHUE, pAaCUET, PalllOHAIBHOE ITOCTPOEHUE
TEXHOJIOTHH U3roTOBIEHUs. Bece 3To TpeOyeT onpeeneHHbIX MaTeMaTHUECKUX.

B nepByto ouepens Uil cBaplKa HEOOXOMMbI 3HAHUS U HAaBBIKM Pacy€THOTO XapakTepa,
YMEHHMsI BBINIOJHEHUS JIEHCTBUH C 4YMCIaMH pa3HOTO 3HaKa, ONEPUPOBAHUS JECSITUYHBIMU M
OOBIKHOBEHHBIMHU JPOOSMHU, B TOM YHCIIE€ MPUOIMKEHHBIMU, HAaBBIKH ONEpaluid ¢ MpOILEHTaMH,
BJIa/ICHUS HaBbIKaMU pabOThl Ha KaJbKYNIATOpe. B TexHMYeCKOM 001MX0/1€ UCIIONIb3YIOTCS MTOHATHS
COOTHOILIIEHUS BEJIMYMH, MPONOPLMHU, NpsiMas W oOpaTHas MPONOPLUOHAIbHAS 3aBUCHUMOCTD,
CTENeHb YUCIIA, PEIIAIOTCS ypaBHEHUSI.

OrpomMHOe 3HaueHWE I CBaplIMKa OKa3bIBA€T M3YUYEHUE PA3AEIOB TIE€OMETPUU:
«"eomeTpust Ha TtuiockocThy, «llmomaanm moBepxHOCTEW Tenm», «MHOTOrpaHHUKNY, «OOBEMBI
tes». CTyaeHTaM He0OXO0MMO HAayYUThCsS MPOM3BOIUTH TOUHBIE pacUeThl JUIMHBI CBAPHBIX IIIBOB
IIPU U3TOTOBJIEHUU €MKOCTEH pa3HOM (OpPMBI, yMETh YBUAETh (PUTYyphl BpallleHUsI U UX CEYCHHS B
y3J1ax CTPONMJIBHBIX (epM U3 KpYIJbIX TpyO, HAy4UTbCS MPOU3BOJIUTH pPAacCyeT pacxoja
AIIEKTPOJHOTO MaTepuaia ¢ Y4eTOM pPa3MEpOB JJIEKTPOJIOB, pacCUUTaTh MaTepuanl U Maccy
15631 (117178

['eomeTpryeckoe MPOEKTUPOBAHNE CBAPOYHON KOHCTPYKIIMH MO3BOJIIET YMEHBIIUTD BPEMS,
3aTpauMBacMO€E Ha CO3JJaHUE U3JIENHsl, TI03BOJIET CBECTU 1O MUHUMYMa U3MEHEHUS, BHOCUMBIE B
KOHCTPYKIUIO, TPAKTHUECKU UCKITIOUYUTH OIMIMOKH U yIyUYIIUTh KaueCTBO U3/ETHSI.
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MHorue, npuBIIEKaIOIIKE HAIl B3I U3JENHs, CO3NaHbl PYKAMH CBapIIUKa. JTO KOBaHbIE
u3zenusi. Mel BUJUM BUTBIE TPYOBI, (POHAPUKH, 3a00pPbI, YKPALICHHbIE 3aTCHINBBIMUA aXKYPHBIMU
3aBuTKamMu. [Iopoil Takue u3nenus MopakaroT CBOEH KpacoTOH, M, KaKETCs, YTO YEJIOBEUECKHE
PYKH HE MOTYT CAeNaTh Takoro. YToObl Takue HM3/AeIHs MOJIb30BAIUCH CIIPOCOM, OHHU JIOJIKHBI
COOTBETCTBOBATh TPEOOBAHUSAM MOJbI, ICTETHKH, (PYHKIMOHAIBHOCTH U TEXHOJOIMYHOCTH.
MogenupoBaHue BHEUIHETO BHMJA W3JENHS CPEACTBAMU TI'E€OMETPHUM SBIIECTCS BAKHOW 4YaCTHIO
paboThl COBpEMEHHOro cBapuivka. HemanoBakHO JUIsl COBPEMEHHOIO CBaplLIMKa YMEHHUE YTEHUS
YepTekKEH.

o

[Ipenmnararo paccMOTpeTh HEKOTOpBIE IMPOCTHIE 33[]a4l, B KOTOPBIX HEBO3MOXKHO O0OMTHCH
0e3 MaTeMaTU4eCKUX 3HaAHUMI:

1. MsrotoBneHue kadene - NOTpeOyeTcss NMPUMEHUTh 3HAHUS pAa3JIENOB TE€OMETPHUH,
BCIIOMHUTb BO3MO>KHBIE CITydal B3aMMHOT'O PacllOJIOKEHUS MPSAMBIX B IPOCTPAHCTBE;

2. M3roToBiieHNEe METAITUYECKOro 0aka JUIsl Jauu — HeoOX0IMMO OyIeT pacCUUTaTh PacxXol
MaTepHaia ¢ y4eToM pacxo/1a Ha LIBBI;

3.Haiitu Maccy cranbHOM ABYTaBpOBOM Oanku JUIMHOHN 4Mm, mupuHOn 1,5¢M 1 BbicoTON 6¢M
(rutotTHOCTH cTanu 7,8 r/cm3)?

CoBpeMeHHBII MUD MOJIHOCTBIO ACPXKUTCS HAa MeTasuie. MeTaul MpUMEHSETCS TOBCEMECTHO:
B OBITY, B IPOMBIIIJICHHOCTH, B cTpouTensCcTBe. [loaToMy, ciennanuct o Metamty OyneT HyXKeH
Bcerqa. CBapmuk — mnpodeccrsi OTBETCTBEHHAs, MOYTH BHPTYO3Has, OT KadyecTBa pPaOOTEHI
KOTOPOI'O 3aBUCUT MHOIO€ — JIOJTOBEYHOCTh M YCTOHYHMBOCTb CTPOMTENbHBIX KOHCTPYKLUH,
paboTa u CpoK CIyKOBI Pa3INIHBIX COOPYKEHHIA.

N3yueHne MaTeMaTUKU Pa3BUBAET JIOTHYECKOE MBIIICHHUE, IPUYyYaeT YeJI0BeKa K TOUHOCTH,
K YMEHHIO BUJETh IJIABHOE, COOOIIAET HEOOXOAMMbIE CBEACHHUS JUIsl IOHUMAHHUS CIIOXKHBIX 337134,
BO3HHKAIOIIMX B Pa3IMYHbIX 00JACTAX JESITEIbHOCTH COBPEMEHHOI'O YEJI0BEKa, B JaHHOM ciydae
B BBIOOpE Oynymien npodeccun.

MaremaTnka — Hayka, Kak IpOIUIOro, Tak U Oyaymero. He kaxplii, pazymeercsi, MOXKET U
JIOJDKEH CTaTh MaTeMAaTUKOM, HO MaTeMaTHKa B )KU3HU HY)KHA OY/IET KaXKIIOMY.

Cnucok HuTHpYeMoii TuTepaTypbl U HHTEPHET-UCTOYHUKOB:

1. Twutosa B. Cummerpus B Hatel )Ku3Hu [ DIeKTpoHHbIH pecypc]. — Pexxum
noctyna:http:// www.slideserve.com/will/3234072.

2. TlpodI'un [DnextpoHHsIi pecype]. — Pexxum nocrymna:
http://www.profguide.ru/professions/photographer.html

3. Tesopksn B. I'. OcHoBsI cBapouHoro nena. M.:Bricmias mikona, 1991.

4. http://www.stroibk.ru/library/i/innovation1.htm

5. http://www.14000.ru/books/industrial/ch5.html

E.B. EBTexoBa

ObnactHoe Oro1KeTHOE MPohecCHOHaIbHOE 00Pa30BaTENbHOE YUPEXKICHUE
«Kypckuil aBTOTEXHHYECKHUIM KOJIIEIEK

PykoBoaurens: B.E. Bnacosa

MATEMATHKA B ITPO®ECCHUHU «CITACATEJIb»
WHorna MOXXKHO YCHbIIIATh OT HEKOTOPBIX JtoAeH (pas3bl, UyTh JIM HE XapaKTEPU3YIOIUX UX

JIOCTOWHCTBO, MOJI y MEHS HE MaTeMaTHYeCKWi ckiaa yma. Moj, 3adeM Hy)XKHa MaTeMaTHKa B
npodeccusix rymanutapueB? Hayka o Ha3BaHHeM MaTeMaTHKa B MHpeE mpodeccuii Heooxoauma
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OyKBaJILHO TOBCIOY, 00Jiee TOTO, OHa HEOOXOaMMa Ha KaXKJIOM IIary B TMOBCEIHEBHOW >KHU3HHU
4eJI0BEKA.

KaxxnoMy uenoBeky Kak JoMa, Tak U Ha paboTe NPUXOIUTHCS AeNaTh T€ UM UHbIE PACUETHI,
MHOTJa IPOCThIe, a MHOIZA W CIOXKHbIE. B ogHOM cilydae Uil BBIYMCICHMH JOCTaTOYHO
KaJbKYJIATOPA, B JPYTOM — HY)KHA CHelMalibHAsl BHIYMCIUTENIbHAS TeXHUKa. IHOT1a 3TH pacueTsl
TpeOyIOT UCIOJIB30BaHUS JIHUILb IPOCTHIX MATEMAaTUYECKUX ONEPALMi, & HHOTa HYXHbI CJIOKHBIE
(bopMyIIbl ANMTOPUTMUYECKUX U TPUTOHOMETPUUECKUX BBIYUCICHUH.

[ToMuMO 3TOrO, HEKOTOpBIE pacdeTbl TPEOYIOT BIAACHUS IPUEMAMHU T'€OMETPUUYECKUX
U3MepeHuil, pa3duparscs B MHPOpMAIMK, KOTOpas MpeAcTaBiieHa B BHAE TaOJHI], [uarpamm u
rpaduKOB, CXeM aJrOPUTMOB BBHINOJIHEHUS Pa3IMuYHBIX 3anaHuil. Eme apeBHUe 3aMeTwid, 4TO
MaTeMaThKa 3acTaBiIIeT 4YellOBEeKa IMOCTOSHHO OyMmarb. M B MOATBEp)KIEHUE 3TOrO MEpPBbBII
«poccuiickuil yausepcurer» M.B. JIoMOHOCOB TOBOPHII, YTO MAaTEMATUKY HYKHO yYUTb IIOTOMY,
YTO OHA MPUBOJIUT B MOPS0K MBICIIU Y€JIOBEKa.

MaremaTuky Ha3bIBAIOT «APULEH BCEX HAYK», IMOTOMY YTO MAaT€MaTUYECKUH CTUJIb
MBIIUICHUSI ¥ METOJIbl MBILIUICHUS MPUMEHSIOTCS HE TOJBKO JIHIIb B (DU3HKE, TEXHUYECKUX H
ACTPOHOMUYECKUX HayKaX, OHa NPUMEHSAETCS M, Ka3ajoch Obl B TaKUX JAJIEKUX OT HEe HayKax,
Kak OMOJIOTHS, XUMHSI, B )KOHOMUUYECKUX HAYKaX, a TAKKE B METEOPOJIOTHH U apXEOJIOTUH.

[TosTOMY TPYJHO MEPEOLEHUTh NPUMEHEHNE MAaTEMAaTHKHU B MPO(ECCHsIX, KOTOPbIE CBSI3aHbI
C BBIIICNEPEYUCICHHBIMU ¥ MHOTHUMH JPYTUMHU HayKaMH, TaK WU WHA4e, HCHOJB3YIOIINX
«l1apuIly BCEX HAYK».

Most Oyaymiasi crenuaibHOCTh - 3allUTa B UYPE3BbIUAWHBIX CUTyalMsX. Tak KTO e OH,
padotHuk MUC? KoneuHo, TOT, KTO cracaer. M nenaer oH 3TO B CaMbIX pa3HbIX CUTyalUsIX: B
nokapax MU OTKPBITOM MOpE, MpPU 3EeMIIETPSICEHUSX, oOBajaX, B3pbIBaX, TO €CTh B JOOOU
AKCTPEMAIIbHOW CUTYalllH, KOTOpasi BO3HUKAET BO BPeMsI CTUXHUHHOTO OECTBHS WIIM TEXHOTCHHOM
karactpodsl. [losTromy u mpodeccus 3Ta Bo MHOrOM coOuparenbHas, 00ObeIUHSIONAs B OJHOM
0J1IaropoTHOM JIMIIE MOXKAPHOTO W BOJUTENS, [1OJBOJHOTO HBIPSUIbIIMKA U AJIBIIMHUCTA, MEAMKA.
Benp, nopoii, NpuxoguTcs pemarb caMmble HEOKUJAHHBIE 3a/1a4U 110 CIIACEHUIO, TJE€ MPUIIAraoTcs
3HaHMS U3 CaMbIX pa3HbIX o01acTel.

Cnacarens MUC— 3T0 COTpyAHHMKM CHCTEMBl MMHHCTEPCTBA YpPE3BBIYANHBIX CHUTYalHil,
KOTOpBIE TEPBBIMU MPHUXOAAT JIOASM Ha IOMOIIb NPH HABOAHEHUSX, IMOKapaX, CTUXHUIHBIX
OeICTBUSIX, aBapHUsIX M NPU HEOOXOJUMOCTH OKa3bIBAIOT MEIUIIMHCKHME YCIYTH IOCTPAJaBIINM.
Otn OeccTpallHble CIEUUATNCTBl CHAcalOT JKU3HU JIIOJIEH B JKCTPEMAJbHBIX YCIOBHUSX.
Ocobennocts npodeccun «cmacatens MUYC» cOCTOMT B TOM, YTO 3TH CHELMAIUCTHI MOTYT
paboTtath HE TOJBKO B TOPOJE, HO M 3a ero npenenamu. OHU cmacaroT 3a0JIyAUBIIUXCS B JIECY,
HaxXOJAT FOPHOJBDKHUKOB B TOpax IOCJE CXOJa JaBUHBI, TOCTAIOT U3 PEK U 03€p YTOMNAIOIIMX,
MOMOTatoT ppl0aKkaM, KOTOpbIE OKAa3aJIUCh Ha OTKOJIOBIIMXCS JibAuHAX U T.1. CracarensiM Hajo
YMEJIO OpPUEHTUPOBATbCS HA MECTHOCTH, YMETh pAaCCUUTHIBATh pPACCTOSHUE, T.€. 3HAHWS
MaTeMaTUKH MPUTOJATCS U B 3TOU npodeccuu.

[Tpu moxapax B HOMEIIEHUSX MHOT/Ia TPUOETaloT K TYHICHHIO MoKapa 00bEMHBIM
CrocoOoM, T.€. 3aI0JIHAIOT BeCh 00beM BO3AYIIHO-MEXaHUYECKOM MEeHOH cpeiHel KpaTHOCTH
(Tprombl Kopabeii, kabeabHble TOHHEIH, OIBAIbHBIE TOMEIIEHUS U T.JI.).

Onpenenenue TpeOyeMoro konuyecTBa npudopos nogauu nexsl ['TIC ans 00beMHOro
tymenusa. N =W 'K/ q t, rae W— o6bem nomemienus (M3); K = 3 — ko ummenr,
YUUTBIBAIOIIMM pa3pylieHne u norepro nexsl; q — pacxon nexsl u3 ['TIC (M3/mun.); t = 10 Mun —
HOPMAaTUBHOE BpeMs TYLIEHUS MOXapa.

OrnpenenieHre BpeMEeHH padOThl BOASHBIX CTBOJIOB OT aBTOIUCTEPHBL: t= ( Vii — Np "Vp) /
N-Q 60 (mun.), Np=k'L/20=1,2- L/ 20 (tur.), rae: t — Bpemst pabOThI CTBOJIOB, MHH.; VII —
00BEM BOJIbI B LIUCTEPHE MOKAPHOTO aBTOMOOWIIS, J1; Np — YUCIIO pyKaBOB B MarucTpajbHOMN U
paboyux JMHUSAX, WIT.; VP — 00bEM BOJIBI B OTHOM pyKaBe, J, N — YHCII0 BOJISHBIX CTBOJIOB, IIT.;
Q — pacxoJ1 BOJIBI U3 CTBOJIOB, JI/C, k — kK03 punnent, yunteiBaromuii HepoBHOCTH MecTHOCTH (k
= 1,2 — crannaptHoe 3HaueHue), L — paccrosiHre 0T MecTa moxapa J10 Mo>KapHoro aBTOMOOUIIS

(m).
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Onpenenenune xoanyecrsa asrormcrepd AIl—40(130)636 st moaBo3a BOABI U3 IIPYAA,
PacCIOI0KEHHOTO B 2 KM OT MECTa MoKapa, €CIu IS TYIICHUSI He0OX0IMMO MoAaTh Tpu cTBoia b
¢ nuameTpoM Hacaaka 13 mm. 3ampaBky aBroructepH ocymiecTBisor AIlI-40(130)636, cpenusis
CKOpOCTH JIBIKEHHS aBTOUCTEpH 30 KM/4.

Pemenue: 1) Onpenensiem Bpems cinegoanust ALl k mecty nmoskapa uiau oopatHo. t; =L -
60 : Vypux. =2 - 60/ 30 =4 muH.

2) OnpenensieM BpeMs 3alIPaBKU aBTOLMCTEPH. by, = Vi /Qy - 60 =2350/40 - 60 = 1 muH.

3)OnpenernsieM BpeMst pacxojia BOAbI Ha MeCTe MOXKapa. t pacx.= Vi / Ner * Qer * 60 =2350/3 -
3,5 60 =4 MuH.

4) OnpepensieM KOJIMYSCTBO aBTOLMCTEPH IS TIOBO3a BOJIBI K MyCTY moxkapa. Ny, = [(2t.,
+ toan ) [ tpacx ] 1 =[(2 -4 + 1)/ 4] + 1 =4 aBTOLKCTEPHBI.

AHanM3upys JaHHBIE 110 KOJIUYECTBY YPE3BBIYANHBIX CUTYALIMH 32 IOCIIETHUE TOIbI,
Habmo1aeTcs cyniectBeHHbI poct YC Kak MPUPOIHOTO, TaK U TEXHOT€HHOT 0 Xapakrepa. [Ipu
3TOM pacteT uncio nocrpaaasmux B YC. Hanpumep, B Haliel cTpaHe €KEroJAHO MPOUCXOIUT
OKOJI0 1,5 ThIC. JOCTATOYHO KPYMHBIX YPE3BBIYANHBIX CUTYAIMi. DTO U HABOAHEHUSI, U JIECHBIE
MOKaphl, aBapuu Ha HedTernmpoBoaax u T. . Munuctp Poccuiickoit @enepamnuu o Jeinam
rpaXkAaHCKOW 000POHBI, YPE3BBIYANHBIM CUTYAIMSIM U JTUKBHUIAIIUHU MOCIEICTBUNA CTUXUWHBIX
oencrBuii B. A. IlyukoB ykasai, 4To NpeaynpekIeHIUEe BO3MOXHBIX YPE3BbIYaliHbIX CUTYallu
ABIIsIETCS BakHelee 3aaaueit corpyanaukoB MUC. IIporuozupoBanre BO3HUKHOBEHUS
YpE3BBIYANHBIX CUTYAIIMH HEBO3MOXKHO 0€3 CO3AaHMs MAaTEMaTUYECKUX MOJIeTIeH, MPUBOASIINX K
YC, a orieHKa MOCIEICTBUN BO3MOKHBIX YPE3BBIYANHBIX CUTYAIIH - 03 MPOBEICHUS PacuéToB
KOJIMYECTBEHHBIX MOKa3arene. Takum oOpazom,

B CBETE HOBBIX TpeOOBaHUIl, MPEABABIAEMBIX B HacTosIIee BpeMs K BeimyckHukam CIIO,
pOJIb MAaTEeMaTUKU B IMOJTOTOBKE BCEX BBIMTYCKAEMBIX CHEIIMATMCTOB BO3PACTACT.

CHI/ICOK III/[TI/IpyeMOﬁ nnTepaTypbl ) | I/IHTepHeT-I/ICTO'lHI/IKOB:
https://fireman.club/statyi-polzovateley/metodika-provedeniya-pozharno-takticheskix-raschetov/

A. A. 3aukun

Ob6nactHoe Oro1KeTHOE MPohecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«Kypckuil negaroruaecKkuii KoJuIe )

PykoBogutens CaBuenko 1.B.

MATEMATHUKA B CHOPTE U MOEH BYYUIENA MTPO®ECCUU

Kak u3BecTHO, MaTeMaTuKa — OJJHa U3 BaXKHEUIINX HayK. HEBO3MOXHO NpeicTaBUTh KaKyko-
1160 00J1aCTh KU3HH, B KOTOPOW MOXKHO OBIIIO ObI 000UTHCH 0€3 MaTeMaTHYEeCKUX 3HAHUM.

Mexny TeMm, KOrja Mbl TOBOPMM O MaTeMaTuke B mpodecchd, MHOTHE W3 Hac Cpasy
MOJIpa3yMeBalOT TOJBKO TEXHUYECKHE CIEeNHUaIbHOCTU. W 3TO HEYAUBUTEIBHO — KaK K€ MOXKHO
MOCTPOUTH OONBIION JOM WM 3allyCTHTh CaMmojeT B He0Oo, He yMes JelaTh MaTeMaTHYeCKue
pacuetsl? C Ipyroit CTOPOHBI, TPYAHO MPEICTABUTH, KAKUE UMEHHO CHUTYallUH MOTYT BO3ZHHKHYTh
B JTUCIIETYEPCKON adponopTa, BeJb 3TO CIOXKHENIIas paboTa, B KOTOPOI UCIONb3YeTCS OIPOMHOE
KOJIMYECTBO JIAHHBIX, CBS3aHHBIX C KOOPJWHATAMH, BEIMYNHAMHU, CKOPOCTSIMU BO3AYITHBIX CY/OB.
[Tpu 3TOM He OynmeM 3a0bIBaTh, UTO ATO HAMPSAMYIO CBA3aHO C JIECATKAMHU ThICSY sku3He. O1HaKo
Ha MIPaKTHUKE OMTMOKAa MOXKET MOBJIEYh 32 COOOM THOENIb COTEH JIFOCH.

Camas u3BecTHas W, HABEPHOE, OJIHA U3 BAKHEHIINUX Mpodeccuii U3 TEXHUUECKON Cpebl —
3TO, KOHEYHO, UHKeHep. MHxeHepust — 3To Hanbosee OnM3Kasg K MareMaTuke oOnactb. Jleno B
TOM, YTO MHXKEHEPhI COCAUHSIOT B CBOCH NESATEIIbHOCTH TEOPETUUECKUI M SMIUPUUECKHUI OIIBIT,
HapaboTaHHBIN TomaMu. MMest MaTeMaTHYeCKHi yM M COOTBETCTBYIOIIYIO Hay4dyHYIO 0asy, OHH
CO3JIaI0T BCE HOBBIE M HOBBIE DJIEMEHTHI Halllel COBPEMEHHOCTH, HAUMHAs OT YHHUBEPCAIbHBIX
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OBITOBBIX YCTPOMCTB W 3aKaH4YMBash KOCMHUYECKMMH KopaOismu. Ha wux mjedax — pacuer,
MJIaHUPOBAHUE U BO3BEJICHUE 3/1aHU, TOPOT, MOCTOB U T.II.

Ho ecnmu mnpodeccus uHKeHepa HaNpsAMYyIO CBsi3aHAa C HEOOXOJMMOCTBIO HaIMYUs
OOILIMPHBIX MAaTEMAaTUYECKUX 3HAHWM, TO €CTh CIEUHMATBHOCTH, B KOTOPBIX, Ha MEPBBIA B3I,
Takasi CBSI3b YETKO HE IMPOCIICKUBAETCS, OJIHAKO HA MPAKTHKE OHA €CTh, U KAXJbII CIEHHUATUCT
3TO oHMMaeT. Hampumep, MareMaTuka OueHb BaKHA B BBIOPAHHON MHOUM Mpodeccuu — yIuTems
buznueckoil KynpTyphl. CTyI€HTBI, HAYMHAs C MEPBBIX KypCOB, OCO3HAIOT, YTO B MPENOJAaBaHUU
(U3HYECKON KYIBTYPHI B IIIKOJIE MATEMATHKA UTPACT 3HAYUTEIILHYIO POJIb.

IIpu stom cienyer ydectb, uTo B cooTrBeTcTBUU ¢ PI'OC, B OCHOBE KOTOPOTO JICKUT
CUCTEMHO-/ICATCIIbHOCTHBI ~ TOJXOJ, TEAarory HEOOXOAMMO TMPaBWIBHO H  TPaMOTHO
CMOJICIMPOBaTh YPOK, OpraHM30BaTh BBIIOJIHEHUE BCEX AMAAKTHYECKUX 3adad. B mpodeccun
yuutensi (U3NYECKOW KyIabTyphl peann3oBarh cooTBercTByomui PI'OC HeBO3MOXKHO 0e3
IIPUMEHEHHNS MATEMATHYECKUX TEOPETUUECKUX U MPAKTUUYECKUX 3HAHUH U HABBIKOB.

Tak, MOXHO HAMTH B3aUMOCBA3b MEXIYy NIPUMEHEHUEM MATEMATUKH B YKa3aHHOM
nefarorndeckoil mpodeccud U abCOTIOTHO TIOOBIM BHJIOM CIOPTA, HO HArJsIHEE BCErO STO
B3aUMOJICICTBHE MOXKHO «IIPOCIEAUTH» Ha TMpuMepe Urpel B ¢yrO0a1 — B TOT BHUJ CIOPTA,
KOTOPBI SBIIAETCS 00SA3aTENBHOM COCTABIAIOIIECH YpPOKOB (U3UYECKOW KYIbTYpHl B JHOOOM
0011e00pa30BaTeIbHOM YUpeXIeHUU. B uacTHOCTH, HENb3s He 3aJaBaThCs Bonpocamu: «CKOJIBKO
BBIYHMCIICHUM JI€aeT CHOPTCMEH NPH BBIIOJHEHUH NEHANbTU?», «CTOJBKUM TPACKTOPHUIM
BEPOSITHOCTH TMOJIETA MsTYa TMO3aBU0BAN OBl laxke DUHIITEHH?» U T.11. (cM. Pucynok 1).

Pucynoxk 1
Tpaekropus nmosera msya
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o / / /
40w ~ RS m—— e d——
2.44u ____—_:;‘;%‘::.—-Zfi__‘—-_’.______-—:____:‘_“
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- —.— oBoosayxe -——or— —s— &40 ——
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Kpome Toro, mpu moAroroBKke KOMaHJ M MX TPEHEPOB MAaTEMaTUYECKHE PaCyYEThl UMEIOT
ocoOyro 3HauMMOCTh. Hampumep, maremaTHyeckue 3HAHHMSA HEOOXOAMMBI TNPHU OIpPEAeIICHUH
ONTUMAJIFHOTO COCTaBa KOMaHJbl Ha UTpy B (PyTOOIBHOM MaTde, MPH MPaBUIBHONW paccTaHOBKE
UTPOKOB B KOMaHJE U T.[.

Pucynok 2
PaccraHoBKa UTPOKOB Ha I0JIE
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JloxoMOTHE

B xauectBe eme ogHOrO mpuMepa MPUBEIEM BEACHUE CTATUCTUKM MaTdya — BAXKHEUIIUM
9JIEMEHTOM UTphl A Jo0oro Oonenbpuivka. Benp mopoit mMeeT 3HaueHHE Kaxkaas TosieBast
repeaaya Ui yrioBou yaap.

Pucynox 3
Craructrka Matya

POCTOCCTRPAX HYEMI WV

CTATUCTMHA

AUACTAHUMA (V)

TakuMm obOpazom, mpeacTaBisercs, 4To (paza o TOM, YTO «MaTeMaTHKa B CIIOpPTE HMMeEEeT
MEePBOCTENICHHOE 3HAYCHHUEY», HUKOUM 00Pa30M He SIBJISIETCS TPEYBEINUCHUEM.

[MoxgBoas uTOT, MBI emie pa3 yOexxgaeMmMcss B MOTPEOHOCTH B MaTeMaTHUKe aOCONIOTHOTO
OonpmmHCTBa Mpodeccuil. B Tom umcne Tex, rae, kazanoch Obl, HEOOXOAMMOCTh MPUMEHECHHS
MaTeMaTUYeCKNX 3HaHWW HE BHUJIHA Ha MepBbId B3rsA. Kpome Toro, Ha mpakTuke XOpoIIo BUIAEH
(baKkT UHTErPUPOBAHHOCTH MaTEMATHKH BO Bce 0€3 MCKIIIOUEHUs HayKu. BoncTruHy, MaTemMaTuka —
Ba)KHEMWIIAs U3 HAYK, UMEIONIasi IPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep.

CIHCOK NUTHPYEMOii JINTePATYPhl H HHTEPHET-HCTOYHHKOB:
1. DnexTpoHHbIH pecypc. — Pexxum nocryna: http://za-zenit.ru/statistika?start=8.
2. DNeKTpoHHBIN pecypc. — Pexxum mocryna: http://www.sportpressa.ru/.
3. DnekTpoHHbIi pecypc. — Pesxxum poctyma: https://footballhd.ru/online-video/.

36


http://za-zenit.ru/statistika?start=8
http://www.sportpressa.ru/
https://footballhd.ru/online-video/

E. B. 3aiiueBa

ObnactHoe OroKeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENIFHOE YUPEXKICHUE
«Kypckuii aBTOTEXHUYECKUMN KOJUIEID)

PyxoBonurenu: Yekananosa E.A., ABnynosa U.B.

INPUMEHEHUE MATEMATHYECKOI'O AIIITAPATA HA 3AHATUAX 110 PU3UKE

Ha coBpemeHHOM 3Tame pa3BUTHs OOpa30BaHUS HAMETUJIACh TEHJCHIUS K COKPAICHHUIO
YyHClla 4acoB, MpeIHAa3HAYEHHBIX M W3ydeHUs (Qu3uku U MaremMaTuku. Dusuke aOCOIIOTHO
HEOOXOUM MaTeMaTUYeCKUH ammapaT, Kak S3bIK, 0e3 KOTOpPOro HEBO3MOXKHO OIHUCAHHE
buznyecKuX SIBICHUHN; KaK OpyAHe, KaK OUH U3 METOJ0B (DU3MUECKUX HCCIEA0BaHUH.

[lenp manHOM pabOTHI — COOpATh BOSAMHO TOT MaTepuai Mo (hU3MKe, KOTOPBIH TpedyeT oT
CTYJCHTOB ONpeAeNEHHBIX MaTeMaTUUYEeCKUX 3HAaHUI. B JaHHOMN cTaThe paccMOTpeH MaTepuai Mo
MaTeMaTHKe, C KOTOPBIM NPHUXOAUTCS CTAKUBATHCA CTYJAEHTAM Ha 3aHATHAX TO (U3HKE.
[Ipocnexkena rpaganust OT MPOCTEHIIMX MaTeMAaTUYECKUX MAEUCTBUN 10 3amad, TPeOYIOUIUX
3HAHMA 1O  BBICIIEH MaTeMaTHKEe, KOTOPBhIC IONYYarOT  CTYIACHTBHl  CHEIHAIBHOTO
po(eCCHOHAIBHOTO 00pa30BaHUs.

CraHnapTHBIA BT YKCIIa M ICHCTBUS C YUCIIAMH, 3alIMCAHHBIC B CTAHJAAPTHOM BHUJIE.

Hanpumep, ynenpHas TemioTa mHapooOpa3oBaHHsl BOJbI L=2,3*10° Jlx/kr; yaenabHas
TEIJIOTa CTOPAHUsI KAMEHHOT'O YTJIs q=2,7"‘107 Jox/xr wim: Q1=4,6%10° JIx; Q,=2800/1x;

Q=Q: + Q2. Q=4,6%10° JIxx + 2800 JIx = 4,6*10° Ik + 2,8*10° [x = 10° (4,6*10° + 2,8) Ik
= 10% (4600+2,8) ik =4602,8*10° [k = 4,6%10° [T

[Tpumepsl U3 MOJEKYISAPHON (PUIUKU: YHUCIO MOJICKYI N=1,410%, CpeIHUN THUamMeTp aToMa
D=10"%, cpemnee paccrosame ot 3emin 1o Comnra 1,510 m.

C 3anucpio yMcen B CTaHAAPTHOM BHJE U JACUCTBUAMU C HHMHU MbI CTaJKHMBaeMCs Ha
KQKIOM IIIary W UCIBITEIBAEM TPYIHOCTH IPU pacyeTax.

BripakeHue o0HOM BEAMUHHBI Yepe3 JIPYrue U3 JaHHOU GopMyIIbL.

DTO BTOPOI OCHOBHOHM BUJI MaTEMaTHYECKOTO anmapara Ha 3aHATHSIX 110 PU3UKE, C KOTOPBIM
BCTpeUYaeMcsl MOCTOSIHHO, a BOT YMEIOT JIeNIaTh 3TO AaJieKO HE BCe.

Hanpuwmep:
L= r=Y U,
BekTopsl. R 2
C MOHATHUEM 2. R=p 1, - RS RS o Pl “BEKTOpHAasi  BEJIIMYMHA~ MBI
IIOCTOSIHHO  paboTaem s 1 P R Ha 3aHATHAX 10 ¢usuke. Jaercs
OIIPCACIICHUC, 3. ma=F;+F,+Fs a= Lkl . Fy= ma-F>-Fs, ~ O0O03HAYEHHE, rpaduyeckoe
n300pakeHue 2 BEKTOPOB; paccMaTpuBaeTcsi U

CJI0’)K€HHE BEKTOPOB Ha MPUMEPE CIOKEHHUS CUJI, HAIPABJICHHBIX MO OJHOM NMpsMOM. OUYeHb 4acTo
NPUXOJIUTCSA CTATKUBATHCA C BEKTOPHBIMHU BEJIMYMHAMHA B MEXAHUKE.
V = Vi+ V) - dopayaa cnomenus ckopocreii OdeHb MHOTO 33JaHUW MO NPUMEHEHUIO
BEKTOPOB B Kypc€ AMHAMHKH. 3[E€Ch BBITOJIHAETCS
orepanys CI0KEHHUSI BEKTOPOB CHJI, IIPUIIOKEHHBIX
V=V 4V} K TeJIaM.

N 7

N

4'_11“:\» F
F+Fu+N+Fn=ma

OTtpabartpiBaeTcs Mepexo/1 OT ACHCTBUN ¢ BEKTOPAMHU K ACHCTBUAM
C IPOEKUMUSMH BEKTOPOB Ha OCH KoopauHaT. PaccmarpuBarorcs
BEKTOPBI HANPSKEHHOCTEN ANEKTPUYECKUX TOJIEH, U3ydaeTCsl MPUHIHIT
CYNEPIO3UIINK TOJNeH, TpeOYyIomuili yMEHUS CKIAIbIBaTh BEKTOPHI
HaNpsHKEHHOCTH JIBYX WJIM HECKOJIBKUX TTOJICH.

L
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QDYHKIMY U UX rpaduku.

a)Jluneitnas ¢ynkuus y=kx+b . C ee NOMOIIBIO paccMaTpUBaeTCs pPAaBHOMEPHOE U
paBHOYCKOpeHHOE ABMKeHHE. Hanpumep, X=Xg + Vx t, Vx=Voxtaxt.

MHoro rpaguuecKux 3ajay pemaeTcs pu U3y4eHUH STOU TEMBI.

0)Dyukuuny=sinX, y=CosX. I'papuku maHHBIX (YHKIHA IMPOKO HCIOIB3YIOTCA IIPU
BBCJICHUU TOHATHUH «TapMOHHYECKOTO KOJCOAHUS» U «BOJHOBOTO IBMXKCHHs». A 0e3 3THX
MOHATUM HEBO3MOXKHO TIOHMMaHHWE TaKHX pa3fenoB (QU3UKHM Kak «MexaHH4eckue |
AJIEKTPOMATrHUTHBIC KOJIEOAHUS U BOJTHBIY.

[TpubnmkeHHble BerurcieHus. [lorpenHoctu

31ech BBOJATCS MOHATHS “‘a0CoMoTHas” M “OTHOCHTENbHas morpemHocT’ . [IpakTuyecku
HU oJHa JjabopaTropHas pabora mo ¢usnke He o0XoauTcss 03 pacyeTa IOTPEITHOCTH
U3MEPUTENbHBIX MpruOopoB. Cro/la MOXXHO OTHECTH M OIEpAII0 OKPYIJICHHUS YHCEeNI, MaTepual,
KOTOPBIH MIPUMEHSIETCS MIPU PEIICHUN TOJOBUHBI (U3UYECKUX 3a/1a4.

KBajsipaTHble ypaBHEHUS

C penieHreM KBaJpaTHBIX YpaBHEHUN Ha 3aHATHSX MO (PU3HKE MOKHO BCTPETUTHCS B Kypce
Mexanuku. Hamo ckaszarb, 4TO HEKOTOphIEe (PHU3WYECKHE 3aJaud, CBOMISIIMECS K PEIICHUIO
KBaJIPATHOTO ypaBHEHUS WM CUCTEME YPaBHEHUU, OTHOCSTCS K YCIOKHEHHBIM M MOMEYEHHI * B
3aa4yHuKe PpIMKeBHYA.

Hamnpumep,Ne88. JIBukeHUs JBYX MOTOLMKIMCTOB 3aJaHbl YpPaBHEHUSIMU x=15+t% u x=8t.
Onucath IBUYKEHUE KaXX10I0 MOTOLIMKIIMCTA; HAUTH BpeMsl U MeCTO BCTpeuH.[1]

X1=15+t%, X,=8t;15+t°=8t, t*-8t+15=0

Hcnoisb3oBanue goraprudMOB U ITOKA3aTENbHbBIX (HYHKIIMN

B Kypce (1)I/ISI/IKI/I Mbl JOJIKHBI  YMCTH  BBIIIOJIHATL 3aJaHUSA C J'IOl"apI/ICI)MaMI/I, C
1

nokazarenabHbpIME QyHKIsIMA. Harmpumep,N = N 2T — 3aK0H pagroakTUBHOTO pacnasa.
Vcnionb30BaHUE NPOU3BOAHBIX PA3IUYHBIX (YHKIMH.
Haxosxaenne npon3BOAHBIX OCYILECTBIISIETCS IPU U3yYEHUU KMHEMAaTUKU, MEXaHUYECKHUX U
3IIEKTPOMArHUTHBIX Kostebanuit. Hampumep,q=gmcost, i(t)=q’(t)=-gmsint
C nmnomouIpl0 MPOU3BOJHOM MOXKHO ONPEAETUTh MaKCUMalbHYI0 W MHUHUMAJIbHYIO
MOIIHOCTb IIPH 3aJaHHOM COIPOTUBIEHUM IOCIENOBATENBHO IOAKIOYEHHON 3JIEKTPUYECKON
LENH, ONPEIEIUTh KOJIMYECTBO TEIUIOTHI BBIACIAEMON NPU HArpeBaHUM BELLIECTBA U T.1.
Hanpumep, IlycTp Ha D3JIEKTPOIUIMTKE IIOCTOSHHOM MOIIHOCTH HarpeBaeTcs YalHUK.
OnpenenuTb MOMEHT BpEMEHH, KOTa YaiiHUK 001a/1aeT HauOOJIbIINM KOJIMYECTBOM TEILIOTHI.
KoJM4ecTBO TEIIOTHI, BBIIEIEHHOE IUIMTKOM, naercss (popmynoi Q = 0,241%Rt. Korma

YalHMUK 3aKUIe], BOJAa HayuMHaeT npeBpawmarbcss B map. Ilosromy, 0003Ha4as uepe3 dm
dm  0,24I°R

KOJIMYCCTBO BOJBI, BHIKHUIICBIICEC 3a BPECMs dt, HOJ'Iy‘{I/IME W PemmB 10 YpaBHCHHC, MBI

ONpeAeIuM TOYKY pa3pblBa, KOTOpas M IOKaXET MaKCUMaJIbHOE 3HAUYEHHE KOJUYECTBA
TETIOTHI.[2]

[lepeuncieHHOE BBILIE — 3TO JNAJEKO HE IOJHBIA NEPEYeHb TOYEK CONPUKOCHOBEHHUS
MaTeMaTUKHU U (PU3UKH.

CnMcoKk HUTHPYeMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:

1. PoimkeBnu A.Il. ®dwusmka. 3amaunuk. 10-11 xm.: mocobue ams oOrieopas3oar.
yupexenuit/A.Il. PeimkeBuu. — M.:Jlpoda, 2013

2.9OnpnoBud S.b. Bricimias MareMaTHKa JUIsi HAUMHAIONIUX U €€ MPUIOKECHUS B (PU3HUKE. —
[Tox o6m. pexn. C.C. I'epurreitna — M.:@U3MAJINUT, 2010

N. 3Bsarunues, K. 3Bsirnnuen

O6mactHOE O10KETHOE TPOhecCHOHATBFHOE 00pa30BaTEIBLHOE YUPEIKICHNE
«Kypckuil aBTOTEXHUYECKHUM KOJIIEIK

PykoBomutens: Andepona E.A.
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MATEMATHKA B ITPO®ECCHUHU JJIEKTPUKA
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3JIEKTPOJBUTATEIICH, TEHEPATOPOB, CXEM TEJICABTOMATUKHU
U JpPYTUX OSIJIEKTPONpUOOpPOB. 3aHUMAETCs YCTAaHOBKOM M PEMOHTOM BO3AYIIHBIX JIMHUHN
3JIEKTpOIIepejaud M KOHTAKTHOM CETH, OCBETUTENbHBIX YCTAHOBOK, INPOKJIAAKONW KaOenew.
[TpoBOAUT BHYTPEHHHUE AIEKTPOCETH B JKMJIBIX U IPOU3BOJCTBEHHBIX MOMEIIEHUSAX, BBIIOIHSIET
UX PEMOHT. DJEKTPUK UUCTUT JETaJId, KOHTAKTBI, COCTABJIIET YEPTEKHU U ICKU3bI, 3aHUMAETCS
JUArHOCTUKOM HEMCIIPABHOCTEH U PEMOHTOM 3JIEKTPUUECKUX CXEM B Pa3JIMYHBIX YCTPOICTBAX.

[Tpodeccrss OTHOCUTCS K YHUCIY MAacCOBBIX, HEOOXOIMMBIX Ha BCEX MPOMBIIUIEHHBIX
OPEINPUSATHSIX, B CTPOUTENILHBIX OPTaHU3AIMIX, HAa SJIEKTPOTPAHCIIOPTE, HA KPYIHBIX epmax, Ha
CTaHLUAX TEXHUYECKOT0 00CITYKMBAaHUS aBTOMOOHIIEH.

[Ipn BeIMONHEHMM cBOEHl PabOTHI AJIEKTPUK JODKEH 3HATh YCTPONCTBO M TEXHUYECKHE
XapaKTEePUCTUKN OOCITYXMBaeMbIX MPHUOOPOB, AATYMKOB, a TaKKe MPUHLUIBI UX JEHCTBHUS.
AHanu3upys BUIbl HOBPEXKACHUM 000pyA0BaHUS, TOI0MPAaTh HEOOXOUMbIE aITOPUTMbI PEMOHTA.
Jnis mproOpeTeHns Bcex MepedrCcIeHHbIX HaBBIKOB 3JIEKTPUK JOJDKEH UMETh 0a30BbIe 3HAHUSA I10
¢buznKe, yepUEHHIO, IPUKIIATHON MEXAHUKE, a TAK)Ke, KaK MbI CKa3aJIM BbIIIE, IO MaTEMaTHKE.

Taxum oOpa3oM, Kakoi xe 1eKTpUK 0e3 MmaTreMaTHKU? OH 10JIKEH yMETh U3MEPATh
IUIOIA/Ib TOMEIEHUS, B KOTOPOM OCYILECTBISIOTCS pabOThI, UCIIONb3Ys HYKHbIE POPMYJIbI
(HammpuMmep, GopMyITy TUTOIAAN IPSIMOYTOJIbHUKA S = ab); pacCunThIBaTh [UTHHY Kales,
paccuMThIBATh HArPY3Ky Ha dJIEKTPUUYECKYIO CETh.

Hanpumep, HeoOXoAuMO pelUTh CIEAYIOLIYI0 NPaKTUYECKyl 3azady: B poserky
3JIEKTPOCETH ITIOJKIIIOUEHBI NTPUOOPEI, 00IlEe CONPOTHBIEHHE KOTOPBIX cocTaBiser R =50 Om.

[TapammensHo ¢ HUMH B Momecis piemsiincanngy | DO3CTKY MIpeAToaracTcst
MTOJIKJIFOYUTH —cmepIOR MR yieKTpOOoOOTrpeBaTens. Heobxoammo
OTIpEIEIHT (B OM) | . pponir  soo.a.o | HAMMEHbIIeE BO3MOYKHOE
CONpPOTUBIIEHUE Ry 3TOro | A reriner A¢-e.crete. 1 BIIEKTPOOOOTpEBaTEA, eciu
W3BECTHO, 49TO JIBA | A -Udene, =Rl  Q-Ulsing X | TPOBOJHUKA C COMPOTHUBICHUSIMH
Rx u Ry COCIUHCHBI e 1 napaijejibHO, a A HOPMaJbHOTI'O
QyHKIMOHUpOBAaHUE = o | DJIEKTPOCETH 00IIee COMPOTHBIIEHHE
B HeH JOKHO OBITh HE ~ MeHbIe 25 Owm [1].
Jlns1 BBITIOJIHEHWS 3aJayd dJEKTPUK JOJDKEH 3HaTh (opmyny oOOIIero COMpOTHUBICHUS TPU
RR,
napajieIbHOM COSMHEHUH MPOBOJIHUKOB R = m U YMETh €10 MOJIb30BATHCA:
x Ty

50R
25:507% ; 25(50+R,)=50R,; 25R, =1250; R, =50 (Om).

y
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DNEKTPUK JOIDKEH YMETh paboTaTh ¢ TAOJIMYHBIMU JAHHBIMHU M YEPTEKAMH, CO CXEMaMH U
rpaduKamu.

Takum o6pa3om, ¢ uncnamu, TupaMu U JaHHBIMU, ApUPMETHIECKUMH JEHCTBHAM H
(dbopMynaMu 4en0BeKy MPUXOAUTHCS UMETh JIENI0 MPAKTHUECKH KaXKIBIN IeHb HAa IPOTSHKECHUN
Bcell )kn3HU. Ham KaxeTcs, 4To ClIoBa O TOM, YTO MaTeMaTHKa yYHUT YEJIOBEKA AyMaTh U
aHAJM3UPOBATh, TOMOTAET Pa3BUBATH JIOTHUECKOE MBILIIICHHE U TaMATh, 3TO HE MPOCTO CJIOBA -
9TO MUCTHHA. 3HAYHUT, MATEMaTUYECKUE 3HAHUS ITPOCTO HEOOXOJMMBI YEIOBEKY JII000H mpodeccui.

CnuCcoK NUTHPYEMOIl JIUTEPATYPHI 1 HHTEPHET-UCTOYHUKOB:
1. https://www.metod-
opilka.ru/proektnaya rabota_quot matematika v_professiyahquot-22686.htm  (mara
obpamenus: 12.11.2017).
2. http://www.uchportfolio.ru/blogs/read/?id=1478 (nata oopamenus: 12.11.2017).

A.A. 3y6apeBa

Ob6nactHoe Oro/1KeTHOE MPOo(hecCHOHAIbEHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«Kypckuit rocy1apCTBEHHBIA TEXHUKYM TEXHOJIOTHNA U CEPBUCA»
PykoBoaurens Yyxaesa E.B.

MATEMATHKA B ITPO®ECCHUMU IIOBAPA U KOHAUTEPA

[Topoii MOKHO ychbIIaTh OT HEKOTOPBIX JII0/IeH (ppa3bl, UyTh JIM HE XapaKTEPU3YIOLUIUX UX
JIOCTOMHCTBO, MOJI Y MEHsSI HE MaTeMaTU4YeCKUi Ckiajg yma. Mo, 3a4eM Hy)XKHAa MaTeMaTHKa B
npodeccusx rymanuTapueB? Hayka noj Ha3BaHHeM MaTeMaTHKa B MUpe npodeccuii Heooxoruma
OyKBaJbHO TOBCIOTY, 00Jiee TOTO, OHa HEOOXOJaMMa Ha KaXKJOM IIary B MOBCEIHEBHOM >KU3HHU
4eJI0BEKA.

be3 Hee HEBO3MOXXKHO HE TOJIBKO MOCTPOUTH JIOM, HO M COOPYAMUTH Jake co0auybio OyaKy,
NOCYUTATh MEJIOYb B KapMaHe M KYMIOpbl B OyMakKHHUKE, U3MEPUTh PACCTOSHHUE A0 COCEICKOTO
3abopa.

TpynHO nepeuncianTsb Bee npodeccuu B KOTOPBIX Hy)KHA MaTeMaTHKa, OJJHAKO 3TO HE CTAHET
HPEMSITCTBUEM, JJIsl TOro 4YTOOBI paccka3aTh O Ba)KHOH pOJiM, KOTOPYIO MMEET MaTeMaTHhKa B
npodeccun noBap.

[Tpodeccus nmosap — Ha Bce BpemeHa. JIroau Bceraa OyayT HYKIaThCs B €/1€. XOTs KaxkIbIi
MOYET YTO-TO HMPUTOTOBUTH U CaM, HO MHOTAA XOYETCs MOCETUTh Kae WM pecTopaH, 3aKa3aTb
BKYCHOE€ M KpacuBOo OQOpMJIEHHOE OJI0[0, U HPOCTO HACHaXAaTbCi UM, CHAS B NPUATHOU
KOMMaHuU. JTta mpodeccus oyeHb BocTpeOoBaHa. OCBOUTH €€ CMOXKET KaKIbl 4YeloBeK.
Koneuno, Beap m000i U3 Hac MOXET NMPUTOTOBUTH YTO-TO BKyCHEHbKoe. Ho nuiib eauHUIIbI
NOOBIOTCS ycrexa.

[ToBap HyXeH B JIOOOM 3aBeleHUHM OOIIECTBEHHOTO MUTaHHUA. A B IOCIEIHEE BpeMs
MOSIBWJIACH TEHJIEHIMS HAaHUMaThb MOBapoB B OQUCHl ISl HPUTOTOBJIEHHUS OOEIOB CBOUM
COTpyIHUKAM.[2]

Jns  notpeburteneif, npoOyOUMX IIEIEBpPhl MOBAPCKOIO HMCKYCCTBA, OCTAlOTCS 3a
pecTopaHHOM WM OOLIETTUTOBCKON CTOMKOM KyXHHM HE3aMETHBIMU 00S3aHHOCTH TMOBapa, KOTOPHIE
HaANpPSIMYIO CBSI3aHBI C MATEMATUKOMN: - B3ATh XOTs Obl KaIbKYJIALUUHU OO, DTO pacHUCaHHbBIE JI0
KaXJI0OT0 TpaMMa Beca MPOAYKTHI, a Beb KaXIbIi JIMIIHUN IpaMM, €ClIi MacIuTabupoBaTh €ro Ha
BCEX MMOCETUTENICH 3aBeCHUS, TO ATO BBUILETCS B OTPOMHBIE YOBITKH; - pacyeT MoTepu Beca Mpu
TepmoobpadoTke. 100 rpamm ceiporo msaca u 100 rpaMm roTOBOrO INANUIBIKA — 3TO COBCEM HE
onHo u To ke. [loaToMy moBapy HY)XHO paccUMTaTh, CKOJILKO HY>KHO, B35ITh TOM MM HMHOMN
CTETIEHU BJIAXKHOCTH, TOTO BUAA MACA, TONH WIM MHOW (QHUICHHON 4acTH TYIIKH, YTOOBI B TOTOBOM
omone momyudminock 100 rpaMMOB MIanuIbIKa; - 0COOBIE MAaTEMaTHYECKHE CIOCOOHOCTH IOBap
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https://www.metod-opilka.ru/proektnaya_rabota_quot_matematika_v_professiyahquot-22686.htm
https://www.metod-opilka.ru/proektnaya_rabota_quot_matematika_v_professiyahquot-22686.htm
http://www.uchportfolio.ru/blogs/read/?id=1478

JIOJDKEH MPOSIBUTh IPHU pacyeTe MPOAYKTOB I MPOBEICHUS KOPIOPATUBHBIX MEPONPHUSATHI,
cBazieO U APYruX TOP>KECTBEHHBIX WIIM TIeYaTbHBIX COOBITHH.

PaccMmoTpum npumep npou3BOACTBEHHON 3a1auu.
HeoOxonumo mnpuroroButrs 15 mnopuumii manuibika no 200 r B kaxaod. CKOIbKO

H€O6XOI[I/IMO B34ATBH CBIPOro msca, €CJIM U3BECCTHO, UYTO 3a BPEMS KAPKU MSACO TEPACT 35% cBoeit
MaccChbI.

Pewenne:

15*200=3000 r=3kr

W3 ycnoBus cnenyert, 4To npu Bapke coxpaHutcs 65% maccsl. [1o npasuity nponopuuu;
X kr - 100%

3 kr - 65%

3x100
65
OrTBert: 4,6 KT.
A BBI 3HaeTe, 4TO MPOU3BOJAUTENN KOHIAUTEPCKUX HU3ACIUNA JOJKHBI 00JIaJaTh HE TOJBKO
3HaHUAMU B OOJACTH WX MPUTOTOBIEHUS, HO M YMEHHUEM CUYUTaTh, JeJaTb COOTHOLICHHUS,
pUcOBaTh, YEPTUTH, JICTIUTh U CO3/1aBaTh 3aMbICIOBAThIE TeOMETpUUYecKre (POopmMbI. A aJisi 3TOrO
MPOCTO HEOOXOAMMBI MaTeMaTH4ECKHE 3HAHUSA. TEXHOIOTHsI MYYHBIX KOHIUTEPCKHUX HU3AETHN —
BAKHAS CHEUHAIbHAsA AucUMIUIMHA. Ha 3aHATHSAX 1O 3TOMY NOpEeAMETY Bbl CTAJIKHUBAETECH C
OOJBIIMM KOJMYECTBOM MaTeMaTH4eckux pacueToB. [loaTomMy MaTemMaTHKa TOXE SBISETCA
B2XHOW OCHOBOW IS TIOJTYYeHHS MPOo(ecCHOHANBHBIX 3HAHUH. UTO JODKEH YMETh HACTOSIIHAN
KOHIHUTEP, IOMUMO TOTO, YTOOBI BKYCHO TOTOBUTH U UCKYCHO yKpallaTh KOHIUTEPCKHUE U3IETH?
- OMIPECIIATH MPOIEHT OTXO/I0B MPU NEPBUYHOM 00pabOTKE MPOIYKTOB;
- OIPENENSTh MPOLIEHT NOTEPh MPH TEILIOBOM 00paboTKe MPOAYKTOB;
- OMIPEACIIATh 00BEM MOCYABI IPU MPUTOTOBJICHUH KOHAUTEPCKUX U3CIINIA;
- COCTaBJISITh TEXHOJIOTMUECKUE U KAJIbKYJISILIUOHHBIE KapThl;
- PaCCYMTHIBATh KOJIMYECTBO MACTUKH JIJIsI OOTSHKKU TOPTOB;
- PacCCUUTHIBATh KOJHUYECTBO BOJIBI (MOJIOKA) JIJIsl IPUTOTOBIICHHUS TECTA,
- ONPENIENATh U BEIYUCIATH BEC, MACCY U Pa3Mep rOTOBOI0 KOHIUTEPCKOTO MU3IEIHSL.
[ToaTOMY TEXHOJOTHSA MYUYHBIX KOHAMTEPCKUX U3JI€TUN — HayKa HE TOJbKO TBOpYECKas, HO
Y TOYHAs, KaKk MaTeMaTHKa.
PaccMoTpuM HEKOTOpBIE U3 TPUMEPOB.
1. KakoBa nmomkHa OBITH BBICOTA HMUIMHIPUYECKOW KACTPIOIU C TUAMETPOM
IHa 26 cM, 9TOOBI B HEM MOXKHO OBLIIO MPUTOTOBUTE (0,75 11 MII0I0BO-SITOTHOTO KUCENS

Torma X= =4,6 KT.

Pemenue:
0,75 1= 0,75 v,
26 cM = 2,6 1Mm;
R=2,6:2=1,3 nm;

V =1R%H;
H=0.14 nm
Ortser: 0,14 oM

2. HeoOxonumo paznuts 1 1 GppykTOoBOTO Mycca B IMIMHAPUYECKHE OOKAIIbI

BBICOTOM 9cM 1 TuameTpoM ocHoBaHus 6 cM. CKOJIbKO OOKalloB moTpedyeTcs?
Pemenue:

IJIZII[M3=1000 CM3;

V=3,14*3%%9=254 cm®

V6=3,14*0,32*0,9=0,254 cm®

1000:254~4 6okana

1:0,254=3,9~4 bokana

OTBeTt:4 Ookana

SIBHBIM 00pa3oM MHPOCIEKHUBACTCS B3aUMOCBS3b MAaTEMATUYECKHX M IPOQEecCHOHATBHBIX
3a7a4. ITO SICHO TPH BBIMOJHEHUH PacYeTOB M BRIYMCICHHIA. Bee 3TO moaATBepIKaaeT 3HAYMMOCTh
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U3ydCHUS] MAaTEMAaTUKU U IPUMEHEHNSI MaTeMaTHYeCKUX 3HAHUM M YMEHUI B JaHHOH npodeccun.
Ecnu Obl He OBUIO MaTeMaTHKH, He ObUIO ObI MHOTHX Npodeccuil. MaremaTruka HyXHa B JIIOOOM
nene, B 1o0oi mpodeccum.

CnMcoK HUTHPYeMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:
1. Bbyreiikuc H. I'., XKykoBa A. A. TexHOJOTHS NPUTOTOBICHUS MYYHBIX
KOHJIUTEPCKUX u3nenuit. - U3marenbctBo: «Akanemus (Mocksa)y, 2006 r.
2. Yco B.B. Opranusanus o6cinykuBanusi B pecropanax.- M.: Beicimas mkona, 1990 r.

C.C.ABanoBa

Ob6nacTHoe OroKeTHOE MPodeccHOHAIEHOE 00Pa30BaTENbHOE YUPEIKICHHE
«Kypckuil aBTOTEXHUYECKUN KOJITIEIAK»

PykoBonurens Mopozosa O.H.

3HAYEHUE MATEMATHUKU JIsA XUMUHN

S ouens o000 Beipaxkenne K.®. [Naycca: «MaTtemaruka - Lapuia HayK, a apuMeTHKa-
napuna mMareMaTuku». Ha BCro xu3Hb MHE 3allOMHIIIMCH ciioBa M.B. JloMmoHOCOBa Haj KiaccHOU
JIOCKOW IIKOJBHOTO KaOMHETa, KOTOpbIE OY€Hb JIIOOWJI HAamoMHMHAaTh MOM yuutenb Cepreit
[TaBnoBuu: «MaTteMaTuKy yX 3aTeM CIENYET y4UTb, YTO OHA yM MOPSAOK NPUBOAUT». 3HAHHUSA
MaTeMaTHKH OYE€Hb IPUTOAMINCH MHE U B U3y4CHHE APYTHX HayK, OCOOCHHO XUMUH.

Camble mpocTeillline BBIUMCIEHUS cOcTaBa sjpa (B HMMEHHO KOJMYECTBO HYKJIOHOB)-

1
1
MaTeMaTUYeCKOe BoIpaxkeHue. N on=A— N1p

1 o
I'me N 0n- YHUCJIO HEUTPOHOB
A-MaccoBoe YHCII0

1
N 1" MCII0 IPOTOHOB B AJIpe

56
Hanpumep, BBIUHCIUTH YHCIIO HYKJIOHOB M3oTona _ _Mn.

X 25
N S

N1p = Noe = 25

N1n=56-25

0
ITo3naBas YBJICKATCIIBHYKO HAYKY - XHUMUIO, UCIIOJIb3YA HpOCTGfII.HPIC JINHENHBIE YpaBHCHUA

1 HAy4yWIach BBIYUCIATH CTENEHM OKHUCIIEHHS DJJIEMEHTOB B BEIIECTBE: BO3bMEM (GOpMyIy
nepmanranara kamus KMnOs u paccunTaeMm CTeleHb OKHMCICHHS MapraHua B HeM. [IpumeHum
creneHb okucieHus Mn paBHoit X. Cymma BceX CTeNeHeW OKHCIEHHUS B CIOXKHOM BEIIeCTBE
paBHa 0. Mcxons M3 3TOro, 4TO CTENEHb OKUCIEHHS KUCIOPOAA pPaBHA «-2» ,a TAKMX aTOMOB 4,
CTENEHb OKHUCJICHMS Kaus - IIEJOYHOro MeTaja | rpynmsl paBHa «+1», T.e HOMEpy TpYIIIIHI,
[IOJIyYUM JIMHEWHOE ypaBHEHUE:!

1+x—(2x 4) =0

1+x-8=0

X=8-1

X=7

CrnenoBartenbHO, cTeneHb okuciaeHus Mn pasua +7.

IIpn cocraBieHNM YpaBHEHHMI OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMi, MbI CHOBA
oOparaeMcs 3a IOMOIIbIO K MaTeMaTHKe:

Hcronb3ys METOI IOJTypeaKInii, COCTABbTE YPABHEHHUS PEaKIIU:
KMnO4+NaNO,+H,S04,=K,S04+MnSO4+NaNOz+H,0
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1) Bocnonb30BaBmIMCh  BBHIYMCICHUSMU  JIMHEHMHBIX  ypaBHEHUM, HaWJeM
CTENEHU OKHUCIIEHUS aTOMOB M OTMETHUM, KaKU€ M3 HHUX IIOMEHSEM CBOIO CTEIEeHb
OKHCJICHHUS.
+7 +3 _.atb +2 +5
KMn™'0O4+NaN™"0,+H>,S04=K5S"04+Mn"“SO,4+NaN"Oz+H,
Boruncnenus: mokaspiBalOT, YTO MOMEHSIM CBOM CTENEHU OKHCIEHUS aTOMbl MapraHia u
azoTa.

2) COCTaBJ'ISIeM YaCTHBIC YpaBHCHHA OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHOT O
poiiecca.

- _ +2
MnO™ 4, = Mn

CBSI3bIBAEM aTOMBI KHCIIOpoa B Buae Mosiekyl HyO , B J1eByr0 4acTh ypaBHEHUS A00aBIsieM
B1BOe Gobe uncio H' B mpaByro Boxy

MnO; +8H" =Mn*? +4H,0

VYpaBHHMBaeM 3apsA/bl B JIEBOU U MPABOW YacTAX ypaBHEHUS:

B nieBoii yacTu CyMMapHBbIN 3aps

(-1+8)=+7

B npaBoii wactu - (+2+0)=+2

JUIS ypaBHEHUS 3apsoB 100aBIsieM 5 MOJIb € B JIEBYIO YaCTh ypaBHEHUS

Mn*? +8H" +5¢ =Mn*? + 4H,0

AHaJOTHMYHO 71 aTOMa a30Ta:

NO, +H,0 -2e =NO3 + 2 H

3)VYpaBHsieM YUCIIO OTHAAIEHHBIX U MPUHATHIX 3JIEKTPOHOB, ompenesseM Kodppuuuent as
YaCTHBIX PEAKINH MPOIIECCOB BOCCTAHOBIICHUS M OKUCIICHUS U 3aITCHIBAEM YpaBHEHHE:

MnO, +8H" +5e =Mn*? + 4H,0  x 2

NO; +H,0 -2e= NO3 "+ 2H" x5

HaumeHnbiuii o0Omuii qenutens 2 U S - (KOJHYECTBOM OTJAaHHBIX U MPUHATHIX €) 10, ucxomus
U3 3TOTO MOJIYy4UM KOAPULIMEHTHI 2 U 5.

MnO;, +16H" +5NO, “+5H,0=2Mn*? +8H,0 +6NO; + 10H"

CokpaTHB HOHBI W MOJIEKYJIbl, BCTPEUAIOIIMECS B JIGBOM W MPaBOM YACTAX ypaBHEHUS
MOy YHIM:

2Mn0, +6H+5N0,=2Mn*? +3H,0 +5NO;

5)[Iepenocum K03 PUIIMEHT B MOJIEKYIISIPHOE YpaBHEHUE peaKlIun

2KMnO4+5NaNO,+3H;S0,=K;S04+2MnSO4+5NaNO3+3H,0

U, koHeuHO ke, 0e3 MCIOJb30BaHMS MaTeMaTHMYECKUX 3HAHUH He OOXOAUTCS pelIeHHe
pacueTHBIX 3334 M0 XMMHWH, HaIPUMEp 3a7adll Ha OTpeAeTieHne GOPMYIIBI IO e€ro PeaKMOHHON
CIIOCOOHOCTH, KOTOpPBIE MBI HEIABHO CTalIM pa3dHUpaTh Ha 3aHATHSIX MO XUMHUHU B KOJJIEIKE.
Pemenune 3amad 1aHHOTO THTIA CBOJUTCS K aITOPUTMHUYECKOMY pacueTy Mo ypaBHEHHIO PEaKIUH.
[Tpumep. B pesynbraTe crulaBieHHs KajaMeBOH COJIM OJMHAKOBOM KapOOHATHOW KHCIIOTHI C
TUAPOKCHIOM Kayiusi moiydeHo 60,72 r kapOoHaTa Kaimus W Ta3000pa3HOE OpraHuyYecKoe
BemecTBo Maccor 19,36r. OnpenenuTs MOJEKYISpHYIO (OpMyIly MOITY4eHHOTOo Tra3000pa3HOro
COCIMHEHUSI.

Jano: Pemenue:

M (K2C0O3)=60,72 r. 1.YpaBHEHME peakIiy U KOJINIECTBO BEUIECTBA
K2CO3

m(CxHy +1)=19, 36r. CxHy COOK + KOH =CyHy +1 +K,CO3

Haiitu: n(K,CO3)=60,72/138=0,44(mo01b)

CxHy+1-?

2. o ypaBHEHHIO PEaKIIUU

N(CxHy+1)=n(KOH)= 0,44 momn

M(CxHy+1)=m/n =19,36/0,44=44r/monb

3. OnpenensieM GhopmyiTy yriIeBOJOPO/IA: TOTyIaeM YpaBHEHHE C 2 HEU3BECTHBIMH:
M(CxHy+1)=12X+y+1 r/mMomnb

12x+y+1=44
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12x+y=43

Ecmu x=1, y=43-12=31(He cymiecTByeT)

Ecmu x=3 , y=(43-36)=7

Ecmu x=3, y=(43-36)=7

dbopmyna yriepoaa CsHg

OTto HeOOIbIIAs YacTh NMPUMEPOB MCIOIB30BAHMUSA MATEMAaTHYECKUX 3HAHUNH B XHMMHHU.
MeToapl MaTEMaTUYECKOTO aHAJIN3a; YMEHHUE COCTaBIAThH IPONOPLUH; 3HAHMS, I1OJIYy4aeMbIE U3
Kypca BbICIIEH MaTeMaTUKU [TIOMOTaloT IIPY PEILIEHUU OTPOMHOIO YKcIa XUMUYECKUX 3a/1ad: ¥ Ha
CMEIIMBAaHUE PACTBOPOB, M Ha IIOXOXJEHHE BBbIXOJA MPOAYKTAa pPEaKLUUu, KOIPPHIHUEHTOB
MOJIy4EHHOTO JICHCTBUS, YCTAaHOBJIEHUE (POPMYIT OpraHU4eCcKUX BemecTB. [[puMeHnTenbHO K Moei
CIEIHUAIBHOCTH «3allliTa B YPE3BBIYAMHBIX CUTyalUsX», MHE HPaBUTCS BBIYMCIATH YPAaBHEHHUS
MaTepHaJbHOro OajaHca MPOLECCOB TOPEHMs Pa3IMYHBIX BEIECTB, PeUIaTh 3a7ayd, UCTOIb3Ys
TEPMOXUMHUYECKHE YPABHEHUS PEAKLIMIA.

IlogBons WTOr BBIIIECKA3aHHOMY, IPOLUTHPYIO CJIOBa €II€ OJHOIO M3 OCHOBAaTelen
MaTeMaTHKH TeHust Apxumena « BHOBb U BHOBb cienyeT noBeputh uspedenus [lugaropa: «Her
COMHEHH, YTO NPHpPOJAa BO BCeM ocraeTcs cebe momoOHoi. [lemo oOCTOMT Tak: CymiecTByeT
yucia, 6aroaaps KOTOpbIM TapMOHMSI 3BYKOB IIJIGHSET CIIyX, 3TH XK€ 4Hcia MPEUCIONIHAIT U
ria3a, 1 AyX uyaecHbIM. Jlerue HailTu Joka3zaTenbCTBO IPUOOPETS CHavajga HEKOTOPOE IOHATHE O
TOM, YTO MBI UIIIEM, YEM MCKATh TAKOE JI0KA3aTEJILCTBO 0€3 BCAKOIO MPEABAPUTENHHOIO 3HAHUS. )

CnucoK HUTHPYeMOii JTUTEepaTypPhl H HHTEPHET-HCTOYHHKOB:
1. Hopoubkun B.H., A.I'. bepexnas, T.B. CaxneBa, B.A. ®eBpaneBa «Xumus. 3anaHus
BBICOKOTO ypoBHs cnoxkHoctu 10-11 knacey. Jlernon. PoctoB-na- [{ony.2016. 335c¢.

E. I0. KanynnunkoBa

Ob6nactHoe Oro1KeTHOE MPo(hecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«Kypckunil negarorndecKkuii KOJIe )

PyxoBonurens Kapauesuesa A.Il.

JJOTMYECKME MMOHATHUS B MPO®ECCUHU YUUTEJISI HAYAJBHOM HIKOJIBI

B cucreme oOmiero oOpa3oBaHHsS OJHO M3 BEOYIIUX MECT MPUHAMICKHUT (hopmanbHO-
JIOTUYECKOW OATOTOBKE. BOT mouemy, kak numer U.B. /leMn1oB, BBIIAIOMIMNACS OTEYECTBEHHBIN
nenaror K./[. YmuHckuii cunTan, 4ro JoruKa J0JKHA CTOATh B IPEAIBEPUM BCeX HayK. Pa3BuBas
CIIOCOOHOCTh IMPaBWJIBHO MBICIUTh, JOTHKA JAeT 3HAHUS, HEOOXOIMMBIE JJIsi OCHOBATEIbHOTO,
IyOOKOTO yCBOGHHUs YyueOHBIX AucuuiiuH. Jlormka, o0nagas NPUKIAAHBIM XapakTepoM,
MO3BOJISIET 00y4aeMbIM OCBOUTH TEOPETHYECKH M HAYUUTHCS MPUMEHSATH MPAKTUYECKU JIOTHKY
HAYYHOTO HMCCIIEOBAHUs, JOTHUKY MPUHSATHS PEIICHUs, JIOTUKY CIOpa, JIOTHKY OOIIEHUS, JIOTHKY
KOH(JIUKTOB H T. 1. [2].

Jlornka — Hayka, u3ydamomas ¢ (popMambHON TOUYKHM 3pEHHS MOHSATHS, METOIBI HX
onpezeNneHuss U Npeodpa3zoBaHus, CYKIACHHUS O HUX U CTPYKTYpHI J0Ka3aTeIbHBIX PacCyXICHUN
[5].

B mnauvanpHOW 1mkone B yuyeOHukax wmartematuku B JuHUM YMK «lllkona Poccu»
JIOTUYECKHE TOHSATHS HCIONB3YIOTCS  MPOMEASBTHYECKH ¢ 1-ro Kiacca, 4TO OOOCHOBBIBAET
HEO0OXOUMOCTb 3HAHUA JIOTUKH YYUTEJIEM HayalbHBIX KJIACCOB.

VYxe B mepBoM kjacce B yuyeOHuke mareMatuku M.M.Mopo mosiBisieTcs BhICKa3bIBaHUE B
Bujie uMIUTMKauu (puc.l). B manHoit Teme oOydaromiyecsi TOBOPST, YTO CYIIECTBYIOT TakKue
MOBECTBOBATEIbHBIC MPEANOKEHHUS, KOTOPhIE MOTYT OBITh BEpHBIMH WM HEBEPHBIMU. BepHbie
BBICKA3bIBAaHUS YCTAHABIUBAIOTCS IO PUCYHKY [4].
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Bbibepu BbiCKasblBaHUA, BepHble ANA 3TOrO PUCYHKa:

1) He Bce KOwKK ceporo okpaca.
2) Ecnum >xusotHoe 6Genoro okpaca, To 310 cobaka.
3) Ecnu >kuBoTHOE 4YEPHOro okpaca, TO 3TO KOLWKa.

3aKkoHYM BbICKa3blBaHWE, BEepHOEe ANS L[OAHHOrO PUCYH-
ka. Ecnu cobaka Takca, To oHa ...

Puc. 1.
Taxxe B mepBoM Kiiacce B yaeOHuke maremMatuku M.M.Mopo MOsBIISIOTCS BBICKAa3bIBAHUE C
KBaHTOPaMH OOIIHOCTU U KBAHTOPAMU CYIIIECTBOBaHHUS (pHC. 2).

1. Paccmotpu pHCyHOK.

EcTb N1 yTBep>XAeHWA, BEpHble ONA 3TOr0 pPH-

Onpepenu, BEpHO MAM  HEBEPHO [ANA  [AHHOrO cyHka? .
PUCYHKa: 1) Bce nepubi 3enéHoro usera.

1) Ecnn uBeToK Ha PpHMCyHKe KpacHOro userta, TO 2) Ecnu osow, KpacHoro ugera, 1O 3TO NOMHAOP.
37O reo3guka. 3) Ecnu osouw, 3enéHoro ugera, TO 3TO oOrypeuy.

2) Bce TionbnaHbl Ha pUCYHKe >XENToro useta. 3aKoHYM BbICKa3biBaHWe, BepHoe ANA A[AAHHOro

3) Ecnu usetok Ha pucyHke — po3a, TO OH Oe- PUCyHKa. .
noro usera. Ecamn 0BOW, Xenrtoro userta, TO 3ITO ... .

Puc.2.

B yuebnukax maremaTku Bo 2-M kiacce T.E. JlemunoBoit u B 3-m kiacce B.H. Pynnunkoit
oOyyaronuecss 3HaKOMSTCS C JIOTMYECKMM IIOHATHEM BBICKA3bIBAHUS, PACIO3HAIOT BEpPHBIE U
HEBEpHbIE BBICKa3bIBaHUA. B 4 Kiacce pacCMaTpHBaIOTCsSl COCTAaBHBIE BBICKA3bIBaHMS BUIA «A H
B», «A wim By, «Eciiu A, To B», BBOASTCS NpaBuia YCTaHOBJICHUS UX 3HAYECHUN UCTUHHOCTH.

B cBa3u ¢ 3THUM yuuTen0 HEOOXOJMMO 3HATh CIENYIOIIME TMOHSATHS: BBICKA3bIBAHHUE,
BBICKA3bIBAaHUE C KBAHTOPAMU U UX BUJBL, IPaBUJIa YCTAHOBJICHUS X UCTUHHOCTH U JIOKHOCTH.

BeimonHsas 3TH 3aiaHus, oOydarouiyecs moJl pyKOBOJCTBOM YUMTENs CTPOSAT MpocTeiine
JI0OKa3aTelIbCTBA, UCIIONb3Ysl MPUMEPBl U KOHTPIPUMEPBIL: «Y TBEPKACHUE «BCE NEPIBI 3€JIEHOTO
L[BETa» HEBEPHOE, TaK KaK Ha PUCYHKE €CTh IEPLbl KPACHBIE U XKEIITHIEY.

N3yuyenne normueckux noHsATUN B yueOHHKax MaremaTuku JL.I'. IletepcoH u HeKoTOpbIX
JpPYrUX aBTOPOB IPEAINOIAraeT 3HAHHUE YUYUTEIEM ONPEIEICHUN CYKICHUU U YMO3AKIHYCHUN
Ppa3HBIX BUJIOB.

Cyxnenue - 3To Takas ¢opma MBIIUIEHUS, B KOTOPOM 4YTO-IMOO YTBEP)KAAETCS WU
OTPULIAETCS O CYLIECTBOBAHWM IPEAMETOB W SIBJICHUH, O CBA3SX MEXKAY NpEeAMETaMH M HUX
CBOWCTBAaMH WM 00 OTHOLICHUAX MEXAY NpenMeTamu [2].

CyxaeHue BBIPAKAIOTCS MOBECTBOBATEIBHBIM NPEIJIOKEHUEM, B KOTOPOM COJEPHKHUTCS
Kakoe-To cooOuieHue, uHpopmanusa. C JOTHYECKOH TOUYKU 3peHUs CyXAeHHe (GpopMUpyeTcs C
NoMOIIbI0 TOHATUH. OHO HE MOXET CYIIECTBOBAaTh 0€3 MOHATUM, HO U MOHSATHE HE MOXET ObITh
0e3 CyxaeHus, TaKk Kak B KaXJIOM TOHSATHM 3aJ0KeHA OINpeAeJeHHas MbICIb, KOTOpas
pacKpbIBaeTCs 4yepe3 CyKJICHHE.

YMmo3akitoueHne - 3T0 (opMa MBIIUIEHUS, HOCPEICTBOM KOTOPOH W3 OJHOTO WU
HECKOJIbKUX CYXJICHUMH, CBSI3aHHBIX MEXKIY COOOM, C JOrMuecKoi HeoOXOIWMOCTbIO BBIBOAUTCS
HOBOE CyXJeHue [2].

B 3aBucuMocTM OT NOCIIEIOBAaTEIBHOCTH Pa3BUTUS MBICIH, a TaKXe OT JIOTHYECKOU
00OCHOBAaHHOCTH BBIBOJIa YMO3AKIIOUCHHS JAEATCA Ha JCAyKTUBHBIC, HWHIYKTHBHBIE U
YMO3aKJIIOYEHHUs 0 aHaJoruu. JleTyKTHBHOE YMO3aKIIOYEHUE - 3TO Takas (opma abCTpaKTHOIO
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MBIIUIEHHSI, B KOTOPOM MBICIbh Pa3BUBAETCS OT 3HAHUSA OOJbIIEH CTENeHH OOUTHOCTU K 3HAHUIO
MEHBINICH CTEMEeHW OOIIHOCTH, a 3aKIIOYCHHE, BBITEKAIONIEE U3 TOCBUIOK, C JIOTHYECKOU
HEOOXOMMOCTHIO HOCUT JIOCTOBEPHBIN XapakTep [5].

Ha puc.3 npencraBnens! 3aganus u3 yueOHnka Matematuku T.E. JleMumoBoid, B KOTOPBIX
oOyJaromuecs J0JKHbI IPOJIOJDKUTH IeyKTUBHbBIC PACCYKICHUS 110 MPABIITY 3aKiIroueHus [3].

Mocnywai paccyxaeHve.

Bce WIKONLHMKIA 1 CEHTAGPA MAYT B WKONY. ANéwa = WKONBHMK, 3HANT, Bce 06e3bsHbl NobAT BaHaHbl. MapTbiluka — 0be3bsHa, 3HaUUT ...
OH 1 ceHTAGPA TOXe MAET B LWKONY.

( \ @ 33KOH4M NPEANOXEHUA.

Y Bcex aBTomobunein ectb konéca. Camocsan — aBToMO6UNb, 3HAYMT ...
Y BCex AepeBbeB eCTb KOpHWU. COCHa — AepeBo, 3HAYWT ...
Bce pbibbl ymeloT nnasatb. OKyHb — pbiba, 3Ha4WT ...
Y BCex NTUL, eCTb KpbiNbA. JIactouka — NTUUA, 3HAYUT ...
" Bce Mblwm NioBAaT cblp. MUKKM-Mayc = Mbllub, 3H3YWT ...
. Bce KypuUbl HeCyT sua. MecTpyLuka = Kypuua, 3Ha4uT ...
Bce kowwku niobAT Monoko. Mypka = KOLIKA, 3HaYMT ...
Bce ugertbl HyXHO nonuBaTh. PoMallka — LBETOK, 3HaUMT ...

Puc. 3.

B cBsi3u C BbIIIECKa3aHHBIM MOXKHO CJAENaTh BBIBOJ, YTO HEOOXOJMMOCTh H3YYEHUs
JIOTUYECKHUX TIOHATUN JUIsl YYUTENsl HAYaJIbHBIX KJIACCOB OUYEHb aKTyallbHA W I OpraHu3alluu
o0pa3oBaTeNpHOTO Mpolecca Mo mpeamery «Marematuka», W s OpraHHU3allii BHEYPOUHOU
JEATEeTbHOCTH, 4 UMEHHO KPYKKOB «3aHMMAaTeNIbHAsI JIOTHKa» H JIp.

Cnucox HHTpreMOﬁ JUTEPATYPHI U HHTCPHET-UCTOYHUKOB:

1. I'etmanoBa, A.J[. Jlormueckue ocHOBBI MaremaTtuku: MmeToa. [locoOue K 3IEKTUBHOMY
kypcy. / A Jl. T'ermanoBa. — 2-e u3n., crepeorun. - M. : [Ipoda, 2006.

2. Hemunos, NU.B. Jloruka. YuyeOnoe nocobue s ropuanyeckux By3os. / M.B. [lemunos. -
M.: FOpucnpynenuus, 2000.

3. Hemunosa, T.E. Mos maremaruka 2 xinacc. / T.E. lemugosa, C.A. Ko3nosa, A.Il. Tonkux —
M.: banacc, 2013.

4. Mopo M. 1. Maremaruka. 1 knacc. Yue0. i oOuieobpazosar. opranuzauuid. B 2 4. Y. 1./
M.U. Mopo, C.H1. Bonkosa, C.B. Crenanosa. — M.: [Ipocsemienue, 2015.

5. Heneiisona, H.H. [Ipuknannas noruka. Yue6Hoe nocobue. / H.H. HeneiiBomga. — UxeBck:
W3n-Bo Yam. yu-ta, 2001.

6. Yennanos, B.I. Yuebnuk noruku. / B.I. Yennanos. — M.: Hayunas bubnuoreka, 2010.

A.A. Kapenanos

Ob6nactHoe 6ro/1KeTHOE MPohecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«PBIIBCKUI arpapHbIi TEXHUKYM»

PyxoBoautens Jloopsinuna U.H.

MATEMATHUKA B CTPOUTEJIBCTBE

MaremaTHka, Kak M mpogeccus, CTPOUTENb, 3apOAMIach €lle B He3amaMsITHbIE BPEMEHa,
Koraga 4YCJIOBCK BbIIICI W3 ICUICPbl U COOPYAWI IJId ceOst NEPBOC TMPUMUTHUBHOEC KHUIILE.
ITpoxogumu Beka. CTpoeHus, BO3BOAMMBIE JIIOJBMH, COBEPIIEHCTBOBAJIUCH U YCIOKHSJIHUCH.
CtpouTenscTBO TpebOBaJI0O OT dYemoBeKa BCE OOMBIIMX 3HAHWUM W yMmeHud. OjgHAKO
IpeJCTaBIeHNUE O TOM, KaKhe 3HaHUSI HEOOXOJUMBI, YTOOBI CTaTh CTPOUTENEM-TIPOPECCHOHATIOM U
ceroHs yacto ObIBaeT JocrtaTouHo mpuMuTUBHBIM. Kapn [Maycc ckazan: «Maremaruka — mapuna
Bcex Hayk». Ee oOnacte mnpumeHeHuss He 3HaeT rpaHui. CrenoBaTeabHO, OHAa TECHO
MEPETJIETACTCSA U CO CTPOUTENIBHBIM JIETIOM.

OnvH M3 MepBBIX M OCHOBHBIX OJTallOB BCEX CTPOMTEIbHO-MOHTAXKHBIX paboT 3TO
cocraBieHre cMeThl. CTpouTenbHas CMeTa MpeicTaBisieT co0oll  MaTeMaTW4YecKui pacyer
CTOMMOCTH CTPOUTENbCTBA, MPOU3BOJCTBA OTAEIOYHBIX M PEMOHTHBIX Pa0OT MO YTBEPXKACHHOU
INPOEKTHON JTOKYMEHTALMU C YYETOM pealbHbIX 00beMoB. CMeTa IO3BOJISET €lle 10 Hadaja
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MPOU3BOJICTBA PabOT OLIEHUTh MX CTOMMOCTh U CKOPPEKTHPOBATh €€, U3MEHUB TEXHOJOTHUU U
UCIIOJIb3YEMBIE CTPOUTENBHBIE U OTJEIOYHBIE MaTEpUabI- ', T.€. MATEMAaTHUKa 371€Ch IIPUCYTCTBYET
BO BCEX BbIUMCIIEHUsAX. Hampumep, HACKOJIBKO YBEIMUUTCS CTOMMOCTH LITYKAaTypKU B JAHHOM
NOMEUIEHUH, €CJIM TONIIMHY IITYKaTypHOIO HaMETa yBEIMUYUTh Ha 2 MM; Ha 5 mm? [Ipumeuanue.
CTOUMOCTB OIHOTO MUJUIMMETpA IITYKaTypHOro HamEéTa Ha | M -5 pyOIIeid.

Pemenue: 1. Onpenenum miomaab, KOTOPYIO Hy)KHO OTIUTYKaTYPHTh:

S=2(a+b)c=2(2,5+4)2,75=3575 M

2. Ecnu cnoii mTyKaTypKy YBEJIMYUTCS Ha 2 MM U U3BECTHO, YTO CTOUMOCTb IITYKAaTypKU Ha
1 M? cocrasmsier 5 py6uteit, momyunm: C; =35,75 x 2 X 5 = 357,5 (py6.)

3. Ecnu cioit mTykarypku yBeaunuuTcst Ha S mm, To: C; =35,75 x 5 x 5 = 893,75 (pyo.)

Takum 00pa3om, MpH YBEIHMUYEHUHU CIIOSI MITYKATYpKU Ha 2 MM, CTOMUMOCTH IITYKaTypHBIX
paboT B AAHHOM MOMEUICHUHU yBeIHUuTCs Ha 357py0.50kom. [Ipu yBennyeHun ciaos mTyKaTypKu
Ha 5 MM, CTOUMOCTb IITYKaTypHBIX pa0OT B JJAHHOM IMOMEIIEHUHN YBEIIMYUTCS HA 893py6.751<0n.[2]

[Ipy cTPOUTENBHBIX pacueTax HCHOJIB3YIOTCS OCHOBHBIC (DOPMYIIBI M MpaBHJIa TEOMETPHUU:
dbopMyIbl pacuera IuIomaaei 1 00beMOB BaXKHEUIIUX reoMeTprUecKux Guryp. Yike B ApEBHUE
BpEMEHa erUNTIHE MPUMEHSUIW B CTPOUTENBCTBE 3HAHUS BBIYUCIICHUSA iomaien
MPSIMOYTOJILHUKOB, TPEYTOJIbHUKOB, Tpaleluui, Kpyra, a Takxke GopMysbl BBIYHCICHUS 00HEMOB
HEKOTOPBIX ren. Dtu maremarmueckue dopMysbl M IpaBWIa TE€OMETPUU CTPOUTENAM
MPUXOJUTCS MPUMEHATh KaXKIbIH JeHb Ha MpakTuke. Hampumep, cTpouTento 3aka3aiy MOKPaCUTh
nomenieHue. s 3Toro eMy HykHa Kpacka, HO TyT BO3HHMKAET BOIIPOC, CKOJIBKO KPACKH HYXHO
KYIHUTh, YTOOBI U3JUIIHE HE MOTPATUTHCS U KYNUTh Yepecuyp MHOTO KPAcKH WJIH KYMUTh Majo
KpacKu M He Aojenarh padoTy. OH 3HAeT, CKOJIbKO KPAaCKH pacxoayercst Ha 1 KBaJpaTHBINA METp,
MO3TOMY €My JJOCTaTOYHO PACCUUTATH IUIOIIA/b CTEH U MOTOJKA.

Pemenue.
2
1) 3x4=12 (M ) — mIoma b moyia
2) 12x0,2 = 2,4 (xr) Kpacku oTpedyeTcs Ha MoJl.
3) AHaNoru4Ho, 2,4 Kr Kpacku norpedyercsi Ha MOTOIO0K
2
4) (3x3)x2 +(3x4)+ ((3x4)-(1x2,1))=39,9(M ) — muomanb OOKOBBIX CTEH
5) 39,9 x 0,2 = 7,98 (xr) kpacku noTpedyercss Ha OOKOBBIE CTEHBI

OrtBert: 2,4 KT - HA 110J1, 2,4 KT - HA MOTOJIOK U 7,98 Kr Ha creHpI)

HecomHeHHO, ¥ TO, 4TO MaTeMaTHKa, B CBOEM DPAa3BUTHUM, OKa3aja ONPEIEICHHOE BIUSHUE
Ha apXUTEKTypy. B BaBWIOHMHU NpU CTPOUTENILCTBE KAHAJIOB U 3€PHOXPAHWINIL  CTPOUTEISIMU
UCIOJIb30BaacCh MPOMOPLHUOHAIBHOCTh COOTBETCTBYIOIIHMX CTOPOH MOJOOHBIX TPEYTrOJIbHUKOB.
WM Obu1a n3BectHa Teopema Ilugaropa u To, 4T0 yros, BHUCAHHBIN B OTYOKPY>KHOCTb — IIPSIMOM.
OOmMepbl pa3BasiuH ABOpLHOB U xpamoB IIskue B Kopee mokaspiBaioT, YTO B CTPOUTENLCTBE
HIMPOKO NMPUMEHSIICS NMPUHIMUI MAacIITaOHOCTH, MPONOpLUUOHAIbHOCTH. M3mo0neHHoil ¢popmoii
npu noctpoiike miargopm B Kurae 6bu1 KBaipaT Uil NPsSMOYTOJIbHHUK, O/HA U3 CTOPOH KOTOPOTO
Obl1a BABOE OoJblle Apyroil. DTOT CTPOUTENbHBIA MPUEM YXOAUT KOPHSIMH B XaHBCKYIO
apXHTeKTypy.[

IIpuMeHeHre MaTEMaTUYECKUX METOJIOB B APXUTEKTYPE B HAIl€ BPEMs OCYIIECTBISECTCA 11O
pasHbIM HanpasieHusM. [Ipexe Bcero, UCIONb3YIOTCS KOMOUHAIIMN T€OMETPHUECKUX GOPM HITU
reoMeTpuyeckre popmMbl, KOTOPHIE HE YIOTPEOIUIUCh paHee. ITO U TUIEepOOIOU bl BpALICHUS, U
HEepeKphITUS  OONBIIMX TOMEIIEHUH CaMOHECYIIMMHU TOBEPXHOCTSAMH — IOBEPXHOCTIMHU
OTPULIATENIbHOM KpPUBMU3HBI; HUCIOJIb30BaHUE MEMOpaH U 000Ji0YeK, NPUMEHEHHWE BUHTOBBIX

9 4
MOBCPXHOCTCU — U MHOI'OC z(pyroe[ ].
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Npoxnaaxa

(aredommoro oGHHE s C npyroil CTOPOHBI, MOKHO

HPOCIIEANTD u BIIUSTHHE

e e = i ; ApXUTEKTYPhl ~ HA  Pa3BUTHE
g ™ \ MaTEMAaTHKU B L[EJIOM.

oo ; : i JlelicTBUTENBHO, JUIst
. T~ i OCYIIECTBIICHHST ~ BCe  OoJee

poxsanse CIOXKHBIX M B TO K€ BpeMs

SKOHOMHUYHBIX TOCTPOEK BCerja
TpeOOBaJIOCh  MpeABapUTEIHHOE

Mpoxnanca ' i . IUTAaHUPOBAHUE, pa3padboTka Ooiee
Yi— TOHKHX MaTeMaTHYECKHX

MPUEMOB u MOJICIICH,

HCII0Jb30BaHUE Ooee

Al COBEPILIECHHBIX TOYHBIX

XOTNOBANS

BBIUMCIUTENbHBIX METON0B. Bce
3TO, B OTBET Ha 3aIIPOCHl APXUTEKTYPHOU MPAKTUKU pa3padaThiBajia TEOPETHUECKAs M MPUKIaTHAS
MaTeMaTHKa, B TOM 4ucie U Teopus rpados. biarogaps stoMmy paszaeny MareMaTHKH MOSIBUIIUCH
ceTeBble Ipadbl B CTPOUTENBCTBE, C MOMOIIBIO KOTOPHIX HM300pa’kaeTcsl MOCIEI0BATEIbHOCTh
BBINOJIHEHUST paboT. ['pad, u300pakeHHBII Ha pPHCYHKE, Ha3bIBAeTCA CETEBBIM TIpapuKOM
CTpoUTENbCTBA. B JaHHOM cilydae OH COCTaBJIEH JUIsl CTPOMTEIbCTBA JKUJIOrO JoMa. BeplinHbl
sToro rpaga o0O3HAYaAIOT OTAEIbHbIE BHUAbI pabOT Ha CTPOMKE, KpOME TOro, €CcTh €Ile JBe
BEpIIMHBI: HA4yaJ0 CTPOUTENbCTBA M €ro okoH4daHue. OKoJO BepmMH rpada ykazaHbl 4ucia —
IOPOJOJDKUTEIBHOCTh B JIHAX COOTBETCTBYIOIEH pa®oThl. Temepp MBI MOXKEM Y3HaTb
HAaUMEHBIIYI0 BO3MOXKHYIO MPOJOJIKUTENBHOCTh CTpoUTENbCcTBa. [l 3TOro M3 Bcex MyTei mo
rpady B HalpaBJICHUU CTPEJIOK HY)KHO BBIOpATh IyTh, Y KOTOPOI'O CyMMa YHCENl IPU BEPLIMHAX
HauOobasg. OH Ha3bIBaeTCS KPUTUYECKUM IIyTEM (Ha PUC. OH BbIJIEJIEH KOPUYHEBBIM LIBETOM). B
HaleM ciayvae noiaydaem 170 gHel. A eciin COKpaTuTh BpeMsl poKiIaaku anekrpocetu ¢ 40 no 10
JHEell, TO U BpeMs cTpouTenbCcTBa Toke cokpatutrcss Ha 30 aneit? Her. B stom ciyuae
KPUTHYECKMM NyTh CTaHET MPOXOAWTh HE 4Yepe3 OJTy BEPIIMHY, a 4Yepe3 BEpIUUHBI,
COOTBETCTBYIOIIIE CTPOUTENLCTBY KOTJIOBAaHA, ykiaake (yHmamenta u T.4. M obmee Bpems
CTPOUTENBCTBA cOcTaBUT 160 HEH, T.€. CPOK COKpaTUTCs b Ha 10 maeii. P!

Kak Oyaymum crnenuaauctaM CTPOUTENbHOW OTpaciiv HaM HaJ0 BCerja MOMHHTh, YTO B
MaTeMaTHYECKUX BOIIPOCAX HeNb3sl IpeHeOperaTh 1axe caMbIMU MaJeHbKMMHU OIMOKaMH, 0o 3a
HaIll¥ OMIMOKM JIFOJM MOTYT IMOIUIaTUThCA KHU3HBIO. He ciydaifHO B mepBoMm, JomIemieM 0 Hac
CTPOMTENBHOM Kojekce, pazpaboraHHoM 3a 1800 mer no Hameld 5psl B 1apCTBOBaHHE
BaBUWJIOHCKOTO Laps XaMMyparnu, TOBOpUTcs: «Ecau cTpouTens NOCTPOMII AOM JJs YelOoBeKa, U
JIOM, TOCTPOCHHBI MM, OOBamMJCSd W yOWJI Biajenbla, TO CTPOUTENb Ced JOJDKEH OBbITh
KasHem». !

Takum o0pa3oM, MaTeMaTHKa U CTPOMUTENBCTBO Bcerjaa OyayT psSOM JAPYT € IPYroM paau
IPEKPAcCHOH LIeIH — CO3MJIaHHE COBPEMEHHOT0, HOBOT'O, IPEKPACHOI0 MHpa.

CnMcoKk HUTHPYeMOoii TuTepaTypbl U HHTEPHET-UCTOYHUKOB:
1. U.A. [enman, W.Sl. Bunenkun 3a craHunmamMm YydyeOHMKa MaTeMaTHKHd. — M.
IIpocsemenue, 1989.-287c.:m.
2. O.A. UBaHoB DOneMeHTapHass MaTeMaTHKa JUIsl  UIKOJbHHKOB, CTYIEHTOB U
npenoaasareneir, MITHMO, 2009, 384
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A.10. Kapnosn

ObnactHoe OroKeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENIFHOE YUPEXKICHUE
«Kypckuii 3JIEKTPOMEXaHUUECKUNA TEXHUKYM)

PykoBoautens I'yroposa C.D.

MATEMATHKA B IPO®ECCUHN «<KABTOMEXAHHUK»

MaremaTuky Ha3bIBalOT Iapuile Hayk. OHa ONMHCHIBACT BCE JCHCTBHS, B KOTOPBIX XOThb
HEMHOTO MPHUCYTCTBYET Jioruka. C €€ MoMOIIbI0 MOKHO BCErJa MOJIYyYUTh HEKUM pe3ysbTaT WUIIu
JI0Ka3aTh, YTO 3TO CJeJaTh HEBO3MOXHO. JII0OyI0 ICATEIBHOCTh YEIOBEKAa MOXKHO ITOIIAroBO
pPa3IOKUTh M ONHCATh MaTeMaTH4YecKuMu (opmyinamu. MareMaTnka IOMOTaeT acTPOHOMY
ONPEICIATh PACCTOSHUS J0 3Be3] M MOA0MpaTh JIydllee BpeMs IS HAONIOACHHUS 3a HUMH, a
MOJICKYJIIPHOMY OHOJIOTY — OOpPOThCSI C TeHHOM MyTarueld. be3 MareMaTnku HEBO3MOXKHO OBLIO
OBl CO3IaHHE KOMIBIOTEPOB U TENE(POHOB, CTUPAILHBIX MAIIMH U XOJOIWIBHUKOB, CAMOJIETOB H
KOCMHUYECKHX arnmnapaTos.

Jlajieko He IIOCIICIHIO POJb HMIpacT MaTeMaTHKa W B Npod)ecCHH aBTOMEXaHHKA.
ABTOMEXaHMK - 3TO pabouMii IIHMPOKOTO MPOQUIsA, KOTOPHIH BBITOJHICT OMNEPALUHA IO
TEXHUYCCKOMY OOCITYKMBAaHUIO U PEMOHTY aBTOMOOMJILHOI'O TPAHCIIOPTA, a TaK)Ke KOHTPOJIUPYET
TEXHUYECKOE COCTOSIHUE aBTOMOOWJIEH C TIIOMOIIBIO JHArHOCTHYECKOTO OOOpYIOBaHHS U
npuOOpoB, TakWX KaKk JUHAMOMETp, aBTockaHep. K mpodeccnoHambHBIM — (YHKITUSIM
aBTOMEXaHUKa OTHOCSITCS:

- pa3bopka 1 cOOpKa y3JI0B U arperaToB aBTOMOOWIIS;

- JMAarHOCTUPOBAHME AaBTOMOOWIIL M €ro Y3JOB IpH IOMOIIM BHEUIHEr0 OCMOTpa U
JMAarHOCTHYECKOTO0 000pY/I0BAHMS;

- TMOJHOE KAueCTBEHHOE M CBOEBPEMEHHOE IMPOBEACHUE TEXHHUYECKOro OOCTYKUBAHUS
aBTOMOOUJIS;

- OCYIIECTBIIEHUE PEMOHTA Y3JI0B U arperaroB aBTOMOOMIIS

! - peryaupoBKa MEXaHU3MOB H JieTajei
KATA®OTH! | 459 - peryaupoBKa WUJIU 3aMEHa KOJIEC

e v w \:90" be3 MaTemaTHUeCKHX 3HAHWH HEBO3MOXKHO BBHICTABUTH
| b napaMeTpsl HEOOXOJMUMOTO pa3Bala—CXOXKACHHS  KOJEC

& = !.) j”° aBTOMOOWJISL, 3a30p B CBEUYaxX 3a)KUTAHMSI, OTPETYJIUPOBATH

308 KATAGOTH! “E":Sd cBeT (ap W 3a30pbl KJIAaHOB B JIBUraTelle, PacCUUTaTh
e 5 - OCTaTOYHBIM pecypc MOTOpa M BCEro aBTomMoOuiisa. Mexmay
L'/l' M . MPOYMM, OT BCErO MEPEUMCICHHOTO 3aBUCUT 0€301acHOCTh
“’“?C:{.?P Kak C€aMOro aBTOMOOWJSA, TaK M HAXOMAIIUXCA B HEM

BOJMTENS U NACCaXKUPOB, a TAKXKE BOJUTENIEH U MACCAKUPOB
Nostrxiocns, ~ BCTPEUHBIX U MOMYTHBIX AaBTOMOOMJIEH U MEIeX0/10B.
\mmoTA/ PaccMOTpUM  HECKOJIBKO INPUMEPOB  NPUMEHEHUS
........ £ MaTEeMaTHKH B 3TOH MPOpecCHH.
ABTOMOOMIIBHBIE (apbl. {151 Toro, 4roObl 3epKaio
dap oTpaxasio JIydd HapajulelIbHBIM Iy4KOM, 3€pKaldy HYKHO Npuaath (opmy mnapabosouna
BpallleHUs, BHyTPU KOTOPOI'O B OTJEIbHON TOUKE HAXOAUTCS JaMIIOUKa.

[TapaGosona BpalieHust — 3TO MOBEPXHOCTh, KOTOpasi 00pa3yeTcs Mpu BpallleHUH mapadosibl
BOKpPYT €€ ocu. Mbl u3y4yanu temy «KBagparnuHas GyHKIHs U €€ CBOWCTBAY.

Jlamnbl g ¢gap. KceHoHOBBIN cBeT o0ecneunBarOT JIy4IIyl0 BUAMUMOCTH ISl BOAMTEIIS.
CBeToBOI MOTOK KCEHOHOBBIX JiaMIl B 2,8 pa3za momrHee (gocturaet 3200JIM) raioreHoBbIX JIaMIl
U KCEHOH JaeT B 2,5 pa3a Ooiiee najgbHee ocBelleHne. ['eoMeTprs OCBEIIEHHOr0 y4acTKa JOPOrd
TaKXe YJIy4IIaeTcsi, MOCKOJbKY MyYOK CBeTa (hapbl, OCHAIICHHON KCEHOHOBOM JamIloOH, LIupe.
Pecypc kceHOHOBBIX jamn B 45 pa3 NpeBbILIAET pecypc OOBIKHOBEHHBIX JIAMII, HO NPU 3TOM
norpebisgeMasl MOIIHOCTh KCEHOHOBBIX JiamMn B 1,5 pa3 MeHble ranoreHoBbix Jjami. Cpok
CJIy’KOBI TaJIOr€HOBOM JIAMIIOYKH PaBEH YEThIPEMCTaM 4YacoB, a KCEHOHOBAs JaMIla MPOCITYXKHT
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Oosee Tpex ThICAY YacoB MaseHbKOE HEpronoTpedieHne KCEHOHOBBIX JaMIl, B CBOIO OYepeb,
YMEHbIIAET HArpy3Ky Ha T€HEepaTop. YMEHbBIIAeTCAd pacxoj TOIUIMBA, 3TO MNPUBOAUT K
YMEHBILIEHUIO BPEAHBIX BHIOPOCOB B aTMOC(epy

YcranoBka karagoroB. OTpaxarolniasi IOBEPXHOCTb CBETOBO3BpAlllaTeIe ciaelaHa U3
MHOXECTBA MPSMOYTOJIbHBIX NUPAMUAOK, KOTOPBIE OTPaXarOT MONAJArOUIMid HAa HUX CBET OT
BHEIIIHET0 HCTOYHUKA TOYHO B 00paTHOM HANpPaBJIECHUH, TO €CTh B CTOPOHY TOTO K€ UCTOYHHKA.

bnarogapss stomy B cBere (ap cBoero aBTOMOOWJIS MOXKHO 3aMETUTh Ha JIOpOre WId
000YMHE MAIIKMHY C BBIKJIIOYCHHBIMU Ta0apUTHBIMHU OTHSIMHU.

H3roroBiaenue mecrepeH. UYToObl U3rOTOBUTH HIECTEPEHKY, HAJO Pa3JCIUTh OKPYKHOCThH
Ha n paBHbIX yacTed. C 3TOH 3a7adyell Mbl BCTPEUAIMCh HA ypOKaxX I'€OMETPUHU: HAYUYUIIUCh IIPU
MOMOIIH IIUPKYJIS, JIMHEHKHU U TPAHCIOPTUPA JIEIUTh OKPY>KHOCTh Ha JIF000€ KOJIMYECTBO PaBHBIX
qacreil. PopMyIia JUIs BEIYHCIICHHS yIUIa IPABHIBHOTO N-YroIbHUKA o = (N - 2) « 180°) /.

IHoaoop nmopuiHeii k nuauHApPaM. /{1 mogdopa mopiIHed K MUJIMHIPAM BBIYHCIISIOT 3a30D
MEXy HUMH. 3a30p OIpENEseTCsl KaK pa3HOCTh MEX]y 3aMEPEHHBIMHU JAMAMETpaMH MOPIIHS U
uunuHApa. Homunanessiil 3a30p paBen 0,025 - 0,045 MM, npenensHo gomyctuMbid — 0,15 mm.
Jnametp nopuiHs u3MepsieTcsi MUKPOMETPOM B IUIOCKOCTH, MEPIEHAUKYISIPHON OCH MOPILIHEBOTO
najabla, Ha paccTossHUU 51,5 MM OT JHHUIIA TOPLIHS.

PeryiupoBka maio¢gra pyJeBoro ympasijenus. Ha nerkoBom aBTOMoOWiIe modT He
noikeH mpesbimathk 10 rpagycoB, Ha Tpy30BOM — 25 rpaaycoB, Ha aBToOyce — 20 rpagycos.
Uro0Obl mpoBepHUTh JIOQPT, HYKHO 3aMyCTHUTHh IBUTATENIb W YCTAHOBUTH KOJeca MPsSMO, 3aTeM

Clerka IIOBEpHYTh pYJEBOE KOJECO B OJHY U

JIPYTYIO CTOPOHY.
—
—— B ciyuae, ecu mot a cocraiseT Oonee
%ﬁj 30 MM, HEOOXOAMMO MPOBEPUTH PYJICBOEC
O,

yIIPaBJICHHE U BCE JIETAIN PYJIEBOIO MEXaHU3Ma Ha
d Ype3MEpPHBIN JTIOPT.

mt_ OTBETCTBEHHOCTh ~ aBTOMEXaHHMKAa  MOKHO
CPaBHHTH C OTBETCTBEHHOCTBIO Bpaya, MOTOMY YTO
ero ommoOKa B MaTeMaTHYECKHUX pacyeTaX MOXKET
NPUBECTH K JOPOXKHOH aBapuu C IMOCICICTBUSMH
JUISL )KU3HU U 3710POBbS JTIOJICH.

| Mposepka
POBEpKa |

CnHcoK HUTHPYeMOii JTUTEePaTyPhl U HHTEPHET-HCTOYHHKOB:

1. Marepuan u3 Bukunegun — cBoOOAHON HsHIMKIONEAUH [DnekTpoHHbli pecype] ULR:
https://ru.wikipedia.org/wiki/ABTOMEXaHUK

2. «CryneHueckuit Hay4HbIN bopym» [DnexkTpoHHBII pecypc] ULR:
http://www.scienceforum.ru/2017/2575/30983

3. Ilpesenrtanusa «MaremaTtuka B npodeccuu «ABTOMEXaHHK»» [DnekTpoHHsid pecypc] ULR:
https://myslide.ru/presentation/skachat-matematika-v-professii-avtomexanik

E.A. KatenrbHnKOBa

ObnactHoe Oro1KeTHOE MPohecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«PBIIBCKMI arpapHbIi TEXHUKYM»

PykoBogutens Jlsrunesa A.B.

MATEMATHKA B JIOTUCTHKE

Marematrka 1japuiia Bcex Hayk. be3 Hee He BO3MOXKHa Hallla )KU3Hb, TaK KaK OHa OKpYyKaeT
HAC TIOBCIO/Y, KaK B IIOBCEIHCBHOW JKU3HH, TaK U B €CTECTBEHHBIX HayKaX. CJI0)KHO MPEJICTaBUTh
HaIly )XU3Hb 0e3 MareMaTHKH, Beb 0e3 Hee Mbl He MOINIM Obl CUMTaTh, H300peTaTh, [eNaTh
HOBBIE OTKPBITHUSI, 1a U B IOBCETHEBHOM KU3HU OH HE MEHEe BaxkHa [3].
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[TepBbIM cueTHBIM PUOOPOM ObUIM MajbLBI PYK U HOT. Te ke manblLbl pyK, HOT, U JpyrUe
YaCcTH Teja MOCTYKWIM o0pas3aMu Ui CO3/1aHus MEepBhIX Mep JAIUHHBL. [loTpeboBanoch MHOTO
BEKOB, UYTOOBI BbIpAOOTATh OCHOBHBIC HABBIKM MPUOJMKEHHOIO  3HA4YEHUS HPOTSHKEHHOCTH
OpeMETOB M paccTosiHUi. HekoTopele W3 HUX UCUE3IH, a HEKOTOpble Jald OCHOBY
BO3HUKHOBEHUIO HOBBIX MEP.

[Ton TepMuHOM MaTeMaTHKa Mbl IOHUMAaeM M3ydeHHUE HE TOIBKO CUETY, HO M 3HAKOMCTBO C
reoMeTpuueckuMu  gurypamu, ¢GopmyiaMy, MaTeMaTHYECKUMM  BbluucieHusiMu.  Eciu
pa3o0paThCs, TO M3ydaeMasi HAMU MaTeMaTHKa B3sUach U3 HH OTKYJa, OHA CKJIabIBajach BEKaMU.

Eme B caMble fajnekue BpeMeHa cueT CUMTaICid MaTeMaTH4ecKOi AedarenbHOCThi0. OH ObLI
HE00XO0IUM JIJISl TOTO 4TO OBl 3aHUMATHCSI TOPTOBJICH WM JJa)Ke 3aHUMAThCsl CKOTOBOJICTBOM, BE/Ib
Jla’ke MacTyX BBIT'YJIMBas OBELl Ha NAacTOMUIIE JOJKEH ObLI 3HATh O UX KOJIUYECTBE.

OnHUMHU U3 TIEPBBIX CYIIECTBEHHBIX OTKPBITHH SBJISIOTCS MPEACTABICHHE O YHUCIE U
[JIABHBIX YETHIPEX JEHCTBUSAX: CIIOKEHHE, BbIUUTAHUE, YMHOXEHHE M JeneHue. [lepBbimu
TreOMETPUYECKUMH JTIOCTHIKCHUSAMH CTAJINA OHATHS O MPSMON M OKPYKHOCTH.

Pa3zButue mMareMaTMKM IPOJODKUIOCH TOCJIE TOTO KAk JAPEBHHME JIOAM  MPHIyMalIH
CHOCOOBI 3aIUCH YHCeN W apu(METHYECKUX NCHCTBHHA. DTO NAl0 BO3MOXKHOCTH POKICHHS
CHCTEM CUUCIIEHHS, YTO CIEJIANO0 OMYCTUMBIM JEHCTBUS CO MHOTUMH YUCIIAMH.

CoBpemeHHas rejaroruka BUAUT TPU LENU MaTeMaTHuecKoro oopasoBanus [2]:

ITepBas nenp — obueodbpazoBarenbHas. be3 MaTeMaTuku HEBO3MOXKHO MOHAThH P APYTHX
IPEMETOB, HEJb3s MMPOJOKUTH 00pa30BaHKE B By3€ IO MHOTHM CHEIHATBLHOCTSIM.

Bropas uens — npuxinaasas. IIIkonpHMK, Kak HpaBUilo, €lle HE 3HAeT, 4yeM OH Oyner
3aHAMAThCS, TMOATOMY Y YUYUTENs OCTAaeTCsl OJHA peajbHas BO3MOXXHOCTh — HAy4dUTh JIETel
HOPUHIUIIAM MaTeMaTHYECKOr0 MOJICIIMPOBAHUS KaKUX-ITH0O0 pealbHbIX IPOLIECCOB.

TpeTss nens — BocuTaTenbHas. MaTeMaTuka pa3BUBAET JIOTHYECKOE, IIPOCTPAHCTBEHHOE U
QITOPUTMUYECKOE MBbIIIJIEHUE; (POPMUPYET TaKUe KauecTBa, KaK TPYHoirOHue, HACTOMYMBOCTH,
YCHJYMBOCTD; YYUT HEHUTHh KPACOTy MBICIU U T. JI. HO €IIe BaKHEe JAPYroe: MaTeMaTHKa — 3TO
MHUPOBO33pEHHE.

Kakoe ’xe MecTo 3aHMMaeT MaTeMmaTHKa B BbIOpaHHOM MHOU mpodeccuu? S BbiOpana
npodeccuto orucra. s Haganma pasdepeMmcsi, 4To ke 3To 3a mpodeccus- noruct. Hayka sta
MOSIBUJIACh OTHOCHTEIBHO HEJJABHO, M OHA PA3bACHSIET MHTEPECYIONIHiA Hac Bonpoc: "JIOTUCT - 4To
310 3a mpodeccusa?" Tepmun «Jloructuka» A0 HeJaBHETO BpPEMEHHU ObLI H3BECTEH JOBOJIHO
y3KOMY KpYI'y CIEHUaJIMCTOB, HO CEroJHs JTO [MOHSATHE TMojdy4yaeT OoJjiee MIMPOKOE
pacripocTpaHeHue. BooOie, camoonpeneneHue MNPOUCXOAUT U3 JIPEBHETPEUYECKOro s3blKa MU
03HAYaeT «MCKYCCTBO BBIUMCIATH M PACCYXKAAThb». | peKW MOHWMAIM JIOTHCTUKY KaK IPOIECC
BBITOJIHEHUS! ONPEJIENICHHBIX PAaCUeTOB, a JIOTUCTaMHU Ha3bIBAIUCh TOCYJapCTBEHHbIE KOHTPOJIEPHI.
B Pumckoli uMIiepun TakKe UMENTUCh CITY)KHTEIH, KOTOPhIE HOCHIIM THTYJ JIOTHUCTBI», H B HX
IJIaBHBIE 00513aHHOCTH BXOJWIIO paclipeieleHue MPoJyKToB nuTanus [1].

Taxoke B psizie cTpaH Hayka UMelia TECHYIO CBSI3b C BOGHHBIM JIEJIOM: JIOTUCTHI 00eCTIeYrBaIl
BOOPY)KEHHBIE CHJIBI MaTepHalbHBIMU PECypcaMu, CIEIWIM 3a COJCpXKAaHWEM 3alacoB U
IPOJYKTOB MHUTaHU. Bo MHOTHX JAPEBHUX YU4EeOHHMKAX MO BOCHHOMY JIETY TEPMHH O3HAYA «THLI,
cHaOxeHue Boick». OT paboThl JOrMcTa 3aBUCHT YCIIEUIHASA JEATEIbHOCTh MHOTMX TOPTOBBIX
KOMITaHui. VIMEHHO OHM OTBEYalOT 3a TO, YTOOBI TOBAap OT IMOCTABIIMKA OBLI JOCTAaBIIEH IO
MOKyHaTessi ¢ MUHUMAIbHBIMU U3JIePKKaMH, B HY’KHOM KOJHMYECTBE, ONPEACICHHOTO KayecTBa U
TOYHO B CpoK. [Ipm 3TOM TaKke [OJDKHBI YYHTHIBATECS WHTEPECHl BCEX YYaCTHUKOB:
IPOM3BOIUTENS, KIIMEHTA U JJaxke BoauTeNs. MTak, JIOTUCT - 4To 3TO 3a npodeccuss? OTBET HA ITOT
BOTIPOC JAIOT HEMHOTHME HAyKd W ydeHble. Ho OZHO W3BEeCTHO TOYHO — paboTa HE TEpIUT
HEBHUMATEJIbHOCTH, 3a0BIBUNBOCTH U Oe3a51a0epHOCTH.

Ot mpodeccroHanM3Ma JIOTUCTa 3aBHCUT YCIECITHOCTh JIEATEIFHOCTH KOMIIAHHWH, TaK Kak
1ocjae MPOM3BOJCTBA OMpPEENCHHON MPOAYKIUH HEOO0XOAMMO TPaMOTHO pacllyIaHMpPOBATH €€
nepeMeIeHIe B Pa3INIHbIC MTyHKTHI Ha3HAYCHUSI.

Kpome storo pabora jorucra mnojapa3yMeBaeT: KOHTPOJb 3aKYIKH ChIpbs HIJIH TOBAapoOB;
OpraHu3alys TOBapoB; KOHTPOJIb IIEPEMELIEHHUS TOBAPOB; CBA3b C TOCYAaPCTBEHHBIMU OpPraHaMH.
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Pesynbrarom paboThl JOorucTa SBISETCS. BOBPEMs JIOCTaBJICHHas MPOAYKLUS C
MUHHUMAJIbHBIMU 3aTpaTaMu Ha ee nepemernieHue. [Ipu 3ToM cnenuamucT MOCTOSHHO CIAEAUT 3a
M3MEHEHHEM 3aKOHOJIATEeNIbCTBA, KOTOpBIE 3aTpParMBaloT JACSTENbHOCTh KOMIIAHUHM, YTOOBI
MUHUMU3HUPOBATH 3aTpPaThl, JIOTHCT OMpPEIesieT HanOoJee ONTUMATIBHBIA BHJ[ TPAHCIOPTHOTO
CpEICTBa, MapUIPYT U 3apIuiaty Boautens [1].

Hrak, Kakyl0o K€ poJib 3aHMMAaeT MareMaTHKa B MOEH MNpodeccuu-IorucTa.
MatemaTuyecKuM MOJEIIMPOBAHUEM HA3bIBACTCSI MIPOLIECC YCTAHOBICHHUS COOTBETCTBUS JAHHOMY
pealbHOMY OOBEKTY HEKOTOPOTO MAaTeMaTHYeCKOTO OOBEKTa, HA3bIBAEMOI'O0 MaTeMaTHYECKOMN
MoJiebl0. B JOorucTHKe mUPOKO MPUMEHSIOTCS JABa BHJIAa MAaTEMaTUYECKOTO MOJAEIUPOBAHUS:
AQHAJTUTUYECKOE W HMMHTALIMOHHOE. AHAIUTUYECKOE MOJCIMPOBAHUE — 3TO MaTeMaTU4YECKUU
IpPUEM HCCIEIOBAaHMs JIOTUCTUUYECKUX CHCTEM, IIO3BOJISIONUIUI IONy4aTh TOYHBIE DPELICHUS.
AHaJIUTHYECKOE MOJEIMPOBAHNUE OCYIIECTBIISETCS B CIIEAYIOIIEH OCIEA0BATENbHOCTH.

1. @opmynupyroTcs MaTeMaTHYeCKHE 3aKOHbBI, CBS3BIBAIOLINE OOBEKThl CUCTEMBL. IJTH
3aKOHBI 3aIMCHIBAIOTCS B BUJEC HEKOTOPHIX (DYHKIIMOHAIBHBIX COOTHOIICHUH (anreOpamyecKux,
muddepeHIMaTbHBIX YPaBHEHH, HEPABEHCTB U TI. ),

2. Pemienne ypaBHEHUH, IOJIYYCHHE TEOPETUUECKUX PE3YIbTATOB.

3. ConocraBieHue MOJYYCHHBIX TEOPETHUECKUX PE3yJIbTaTOB C MPAKTUKOH (MpoBepKa Ha
aJIeKBaTHOCTB ).

HaubGonee mnonHoe wuccienoBaHue Impouecca (QYHKIHOHUPOBAHHSI CHUCTEMBI MOXKHO
MIPOBECTH, €CJIM H3BECTHBI SIBHBIE 3aBUCHMOCTH, CBSI3BIBAIOIINE HCKOMBIC XAPAKTEPUCTUKHU C
HAYaJbHBIMU YCIOBUSIMH, MapaMeTpaMu U MepeMeHHbIMU cucTeMbl. OJIHAKO TaKkue 3aBUCUMOCTHU
yAaeTcsl TOJYYUTh TOJBKO ISl CPAaBHUTEIBHO MPOCTHIX CUCTEM. [IpH yCIOKHEHMH CHCTEM
HCCJIEIOBAHUE X aHAIMTUYECKUMH METOJaMH, CTaIKUBAETCS C CYHIECTBEHHBIMU TPYJHOCTH, YTO
SBJISICTCSI  CYIIECTBEHHBIM HEJOCTaTKOM MeTona. B 3Tom ciiydae, 4YTOOBI HCIOJIB30BATh
AHATUTUYECKUN METOH, HeOOXOIMMO CYIIECTBEHHO YIPOCTHTH MEPBOHAYAIBHYIO MOJIEb, YTOOBI
UMETh BO3MOXXHOCTh H3YyYUTh XOTsA OBl 00mue CBOicTBa cucTeMbl. K JoCcTOMHCTBaM
AHATUTUYECKOTO MOJENUPOBAHUS OTHOCAT OONBIIYyI0 CHUIy O00OOIIEHHS U MHOTOKPAaTHOCTH
WCIIONIb30BaHus. JIpyruM BHJIOM MaTeMaTHYE€CKOTO MOJEIHPOBAHUS SBISAETCS WMUTAIIMOHHOE
MozenrpoBaHue [4].

[Ipy WMUTAIIMOHHOM MOJEIMUPOBAHUHM 3aKOHOMEPHOCTH, OMPEICISAIONUe XapaKTep
KOJIMYECTBEHHBIX OTHOILUEHUN BHYTPHU JIOTUCTHYECKUX IPOILIECCOB, OCTAIOTCS HEMO3HAHHBIMU. B
ATOM IUJIaHE JIOTUCTUYECKUM MPOIIECC OCTACTCS JUIS DKCIIEPUMEHTATOPA «IEPHBIM STITUKOM).

[Tporecc paboOThl ¢ UMUTAIIMOHHOW MOJIENbIO, B TIEPBOM MPUOTUKEHUH, MOXKHO CPABHUTH C
HACTPOMKOM TENEBU30pa MPOCTHIM TEJIE3PUTEIIEM, HE MMEIOUIUM TPEJACTABICHUS O MPUHIIUIIAX
paboTel 3TOrO ammapara. Tene3purenab MPOCTO BpallaeT pa3Hble PYYKH, JOOMBASCh YETKOTO
M300paXeHUs, HE MMESl MPU ITOM TPEJICTABICHUS O TOM, YTO MPOHUCXOAUT BHYTPH «UEPHOTO
SALTUKAY.

Cnucok nUTHPYeMOii JTUTepaTyphbl U HHTEPHET-HCTOYHHKOB:
1.  Amnwmxkun B.A. Jloructuka. — M.: [Ipocnekr, 2013. — 406¢.
2. bypOanu H. Ouepku no ucropun Mmatematuku. M., Mup, 2014.
3. Hertckas saruknoneaus. M., Ilemaroruka, 2010.
4.  Wikipedia/ UcTropus marematuku

A. A. Kuceies, A. A. I1aHnosB

ObnactHoe Oro1KeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENbHOE YUPEXKICHUE
«Kypckuil aBTOTEXHUYECKUI KOJUIEK

PykoBoautens ['onoenbkuna H.C.

MATEMATHUKA B CTPOUTEJIbCTBE 3JAHUIA U COOPY KEHUM
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MatemaTuKy MbI UCIIOJIb3yEM OYEHb YacTO B MOBCEAHEBHOM JKU3HU. MBI HCIIONIB3YEM €€ Ha
paboTe, B MaramHax, B 0aHke, Korjga OepeM KpeAauT (Hago pacCUMTHIBATh MPOICHT). MHorue
JIOJM CTPOAT JAOMa WM JAENAaloT PeMOHT B KBaptupe. ljis peMoHTa, CTPOUTEIHCTBA JOMA WIIH
KBapTUpPbl HAJ0 pAacCUMTBhIBaTh XBATUT JIM MaTepuajlla WM CKOJIBKO BBIMJET JEHEr Ha
CTPOUTENIbCTBO, a 3TO BCE MaremMaTHKa. Tak jke, MareMaTHKa HY)XHa B CTPOUTEIbCTBE IS
BBITIOJIHEHUS uepTexed, rpadukoB u T.1m. CTpOUTENbHBIE 3a/1a4d MOTYT OTIMYATHCS M0 CTEHECHU
CJIOHOCTH pacueToB. Hampumep, MpoYHOCTHBIE pacyeThl, ONPeIesIOIIe T€OMETPUI0 OCHOBHBIX
AJIEMEHTOB 3/1aHUSl U CTENEHb BBIHOCIMBOCTH HECYIIMX KOHCTPYKLMM, OTHOCATCS K CIOXKHEHIINM
BbIurciaeHusIM. [1o1o6HbIe pacueThl BBHIMOIHAIOTCA C YY€TOM MHOXeCTBa (PAKTOPOB U CTOAT Ha
CTBIKE JBYX HAayK - MaTeMaTHUKH M CONPOTHUBIEHUS MaTepuanoB. OJHAKO IOMUMO TaKHUX
CBEPXCJIOXKHBIX 33/1a4 CYIIECTBYIOT M 0ojiee MpOCThie (C TOUKHU 3pEHUS MaTeMaTHKH) BOIPOCHI,
KOTOpBIC Yallle BCTPEYAIOTCS B JIEATEIBHOCTH CTpOUTENs-TipakTuka. C MoJg0OHBIMH BONPOCAaMHU
MOKET CTOJKHYTbCSI M NPOQECCHOHAN, U JHOOUTENb, 3aTESBIIMN HECIIOKHBINH KaluTalbHbII
PEMOHT.

3agaua 1. [locTpoiika noMa HauWHaeTCs ¢ KOTJIOBaHA. TpeOyercss BBIKOMATH KOTJIOBaH
pasmepom 10x11 metrpoB u ryOouHO# 2 MeTpa. CKOJBKO HY)KHO BBIBE3TH MAIlIMH TPYHTA, €CIIH
rpy30M0AbEMHOCTh OJHON MaluHbl 10M3?

Pewenue:

1) 10 « 11 « 2=220(m*) — 00BbEM KOTJIOBaHA.

2) 220: 10=22 (MammHsI)

OtBer: 22 MamuHbl oTpedyercs.

B crpouTenbcTBe OU€Hb YAacTO BO3HMKAET MOTPEOHOCTh B OIPEAEICHUM IPSIMOro yria,
KOTOPYIO MOXHO PEIIUTh ABYyMs criocobamu. [IepBblif COCTOMT B MCHOJIB30BAaHUH CIIEUATIHLHOTO
MHCTPYMEHTa — yrojibHuKa. OgHaKo rabapuThl 3TOrO0 MHCTPYMEHTA HAKJIA/JbIBAlOT OIpaHUYECHUE
Ha 00JacTh MPUMEHEHHs 3TOTO MeToJa. BTOpoii MeToa MOKHO MCHOJIB30BaTh I ONpPEICICHUS
NEPIEHIUKYJIIPHOCTU MOBEPXHOCTEN JII000M MPOTSHKEHHOCTH... OH COCTOMT B MCIIOJIb30BaHUU
CJIEYIOIEro MpaBuja - COOTHOLIEHUE KaTETOB U I'MIIOTEHY3bl B NPSMOYIOJbHOM TPEYrOJbHUKE
COOTBETCTBYET 4YMCIOBOMY psany 3-4-5. CnenoBarenbHO, A MPOBEPKU MEPHEHAUKYISIPHOCTH
MOBEPXHOCTEH TOCTATOYHO OTMETHUTh Ha COMPATaeMbIX ydacTkax paccrosiHue B 3 (unu 30) u 4
(umu 40) metrpoB M coeaMHMTh UX S-TH (uam 50-Tv) MeTpoBoil runorenys3oil. Hcropus
YTBEpP)KJAeT, 4TO 3TOT MeToj Obl1 Hu3BecTeH eme cTpoutensM JlpeBHero Erunra. Onnako
COBpPEMEHHBIE HHXXEHEPHI W TpOopadbl pPacCMAaTPUBAIOT 3TOT CMOCO0, KAaK YaCTHBIM Clydaid
oOmen3BecTHOM Teopemsl [Tudaropa.

Tak e MOXHO TpPEeACTaBUTh, YTO CTPOMUTENI0 HEOOXOJUMO TOMEHATh NON s
HOCJEIYIOEeH YKIIaIKu mapKeTa. To TpeOyeT 3aJMBKH IoJ1a pacTBOpoM Ha BbicoTy 10 cm. s
ATOTO €My HYXHO 3HaTh 00bEM 3aJTMBaEMOr0 pacTBopa. JlnuHa moja 6 MeTpoB, mupuHa 4 MeTpa.
[Tpu momonu Gopmyssl (S = a*b ) on y3HaeT, 4yTo TIOHIAAb MOJIA paBHA 24 KBaJpaTHBIX METpa.
(dopmyna Beruucienus oobema V = S*h ). On 3Haer, yTo Moj eMy Haj0 MOAHATH poBHO Ha 10
CaHTUMETPOB. 3a BBICOTY OH IPUHHUMAET TO PACCTOSIHME, HA KOTOPOE €My HaJl0 MOAHSTH I0JI, TO
ecTb Ha 10 canTMeTpoB. OH y3HaeT, yTo 00BeM Moja cocTaBiser 2,4 KybomeTpa.

MaremaTka Hy’KHa HE TOJIBKO CTPOMTEII0 U BCEM KTO C 3THM CBSI3aH HO U INIPOCTOMY
yenoBeky. Kaxplii yenoBek JeiaeT B CBOEM JOME PEMOHT: IMOKpacka, ylaKHUBaHHE IUIUTKH,
no6Genka u 1.1. [IpuBenem npumep.

3apauya 2. Ha CKONBKO yBEIMYMTCS CTOMMOCTh IITYKAaTYPKH B JTAaHHOM IIOMEIIEHUH, €CIIU
TOJIIIUHY IMITYKaTypHOTO HAMETA YBETUYHUTh HAa 2 MM; Ha 5 MM?

[Tpumeganue. CTOMMOCTH OJTHOTO MUJUTMMETPA IMTYKaTypHOTO HaméTra Ha | - 5 pyOuieid.

Pemenue: 1. Onpenenum miomnane, KOTOPYIO HY>)KHO OTIITYKAaTypUTh:

S=2(@+b)c=2(25+4)2,75=35,75

2. Ecnu ci0# ITYyKaTypKH YBETHMUUTCS HAa 2 MM U U3BECTHO, YTO CTOMMOCTH IITYKAaTypKU Ha
1xB.M. cocTtaBisieT 5 pyO6:eit, momyunm 357,5 (py0 )

3. Ecnu cinoit mTykaTypKu yBeIuuuTcs Ha 5 MM , To 893,75 (py0 )
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Otgert: Ilpu yBenuyeHHH €0 MITYKaTypKH Ha 2 MM, CTOMMOCTbH IITYKaTypHBIX pa0oT B
JAHHOM TTOMeIIeHNU yBenuauTcst Ha 357py0.50korm. [Ipu yBenrmdeHuu Ciost ITYKaTypKH HA 5 MM,
CTOMMOCTD IITYKAaTYPHBIX PaOOT B JAaHHOM ITOMEIIEHUHN YBEIHUUTCS Ha 893py0.75kor.

Takum o00Opa3oMm, MareMaTHKa [IUPOKO HCHOJB3YETCSl B TIOBCEIHEBHON IKHM3HH,
CTPOUTENILCTBE U COOpPYKEHHMM 3AaHuil. Ha cBoeMm mpumepe Mbl MOKa3alM , YTO MaTeMaTukKa
UCIIOJIb3YETCSI B CTPOUTENIBCTBE 31aHUM.

H.C. Ko3z10B
OBIIOY «Kene3HOropckuii MOJIUTEXHUYECKUM KOS
PykoBoautens: Konuena E.A.

INPUMEHEHHUE MATEMATHUKH B IPO®PECCUHA ®OTOI'PAD

[Ipumenenue maremaTuku B Oyaymied npodeccun — OYeHb aKTyallbHas TeMa Halllero
Bpemenu. Ilpodeccusi dotorpada ceituac crama npectmwkHa. JlIoaw, KOTOpBIE 3aHUMAIOTCS
JAHHBIM JIEJIOM, PEAKO 3aJyMBIBAIOTCA O TOM, YTO AJIS KaKJIOro Kajpa e€CTh BakHas 3ajaya —
JNOOUTBCS PEATMCTUYHOTO OTOOpaskeHMs. BONBIIMHCTBO e CYMTAET, YTO JOCTATOYHO HaXaThb Ha
CIIyCKOBYIO KHOIIKY cBoero (otoannapata, u ¢ororpadus rorosa. Ho 3to He Ttak. ®Pororpad
JOJDKEH 00JanaTh OmpenelieHHBIM Ha0opoM 3HaHui. Bo Bpems chEMKHM OH BBIOMpaeT
ONTUMaJIbHOE oOcBelleHue, (oH, no3y. Tawke HacToAmMH mpodeccuoHan He MOoJb3yeTcs
ABTOMATHYECKUMH HACTPOHWKAaMH, OH CaM IOAOMpPAET HYXKHBIE MapaMeTpbl U TEM CaMbIM TOYHO
BeicTpauBaeT [SO, BelaepxkKy, nuadpparmy, (HoKycHOe paccTosHuEe 10 o0bekTa cheMku. Ho
TJIaBHBIA cMbICK (otorpaduu mpugaetr uaes. Kpome cbeMku u 00pabOTKH CHUMKOB B paboTy
dororpadpa BXOOAT M aAMMHUCTPATHBHbIE (YHKLUUU IO MOATOTOBKE K IPOBEJIECHUIO CHEMOK.
I'maBHas 3amaua ¢Qororpadpa — 95TO cO3/aHHE KAYECTBEHHBIX CHUMKOB, COOTBETCTBYIOIIUX
MOKEJIAHUSM KIIMEHTOB.

MHorue ynuBsITCS, y3HaB, YTO MaTeMaTHKa TECHO cBs3aHa ¢ mpodeccueit dororpada.
MaremaTtuka sBisercss (yHIAMEHTAIbHOM HayKoW, mpeAcTaBistomeld (oOmue) s3bIKOBbIE
CpeAcTBa JpPYyruM HayKaM; T€M CaMbIM OHa BBIABISET WX CTPYKTYPHYIO B3aUMOCBSI3b H
CHOCOOCTBYET HAaXOKIEHHUIO CaMbIX OOIIMX 3aKOHOB IMpPHUPOAbl. MaTeMaTHka — 3TO Hayka o
CTPYKTYpax, MOPSIKE W OTHOIICHHUSX, KOTOpas UCTOPUYECKH CIOXKHIIACh Ha OCHOBE ONeEpaIfi
NoJIcueTa, U3MEHEHUs U ONUCaHus (OPM peabHBIX OOBEKTOB.

Ho xakum oOpazoMm oHa cBsizaHa ¢ TBOpueckoil mpodeccueit (ororpada? I[Ipoussoss
CbEMKY, (POTOXYNOKHHK KaXJbli pa3 pelraeT HEempocTyro 3afauy — JOOUTbCS PEeaTMCTUYHOTO
M300paxeHusi TPEXMEPHOrO MPOCTPAHCTBA Ha IUIOCKOM MOBepXHOCTH. [ljig 3TOro ecrtb JBa
OpoCTeHIIMX TNMpUEMa KOMIIO3UIMM, KOTOPbIMHU JIETKO MOXET I0JIb30BaThcs  JIHOOOM
¢doromobuTens. B X OCHOBE jeaT M3BECTHBIE M3 IIKOJIBHOTO Kypca MaTeMaTH4eckue (DaKThI.
Jaxxe HaunHatommii ¢gortorpad 3HaET, YTO €ciau OOBEKT ChEMKHM MOMECTUTH B IIEHTP Kaapa, TO
¢dororpadus moIyduTCS HEBBIPA3UTENBbHOW. M, KOHEYHO K€, 3/1eCh BO3HMKAET BOIPOC: TIJIe
MIOMECTHTh OCHOBHOM OOBEKT, 4YTOOBI BBIICIHTH €r0 CpPeAd BTOPOCTENEHHBIX OOBEKTOB,
FapMOHUYHO C HUMM COYETaTh M y4ecTb Maccy JIpyrux neraneit? M Ha 3To ecTh nmpoctoil oTBeT!
J1oCTaTo4HO MOMHHUTH O HECKOJIBKHX (paKTax M3 MaTeMaTHKH!

BriOpath TOuUKy pacnojiokeHHs OObeKTa ChbEMKHM IMOMOIaeT 3HAHHE 30J0TOr0 CEYEHUS.
3o50TOE CeueHue (30J10Tast MPOTIOPIINS, TAPMOHHUYECKOE JICIEHHUE, JISIICHUE B KpaifHEM U CpeTHEM
OTHOILIEHHH) — COOTHOIIEHUE YUCIIOBBIX BEJIMUMH B MaTEMaTHKE U UCKYCCTBE: OTHOLICHUE CYMMBI
JBYX BEJIMYHMH K OOJIbIIEH U3 HUX PaBHO OTHOILIEHHUIO OOJbIel BEIMYMHBI K MEHbIIEH. 3HaueHe
3TOr0 OTHOILIEHUs, NMPUOMKEHHO paBHOEe 5/8, Ha3piBaroT uyucioM Puaus. IIpaBuio 3010TOrO0
CEUeHHs CTajo OJAHMM M3 0a30BbIX B KoMmo3uiuu ¢otorpadpuu. OCHOBHOW OOBEKT ChEMKHU
CJIeZlyeT pacroiaraTh Ui BAOJb MPSIMbIX, ACTAIINX KaJp B 30JI0TOM CEUYCHHH, WM B 3pUTEIBHBIX
LIEHTpaXx.
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KoHeuHO, KOHKpETHOE PaCHOJOXKEHHE 3aBUCUT OT THNa OOBEKTa, €ro pa3Mepa, 3amMblcia
dororpadpa u T.M., HO JUIA AOCTIDKEHHS HAMOOJNBIIEH BBIPA3HUTEIHLHOCTH MPABUIO 30J0TOTO
CeUeHMs JIOJDKHO ObITh 00s3aTeNbHO YYTEHO JHMOO BO BpeMsl ChEMKH, JIMOO MPH MOJIrOTOBKE
¢dororpadpun k meuatn. Ha mpakTuke HE Tak-TO JIETKO HA IJIa3 MOCTPOUTH 30JI0TOE CEUCHHE.
[TosToMy npu chEMKE MOKHO MCIIOJIb30BaTh HECKOJIBKO YIPOIIEHHBIN KOMIO3UIIMOHHBIN TPUEM —
TaK Ha3bIBa€MOE IMPABUJIO TPETEl, KOIr/a CTOPOHBI Kajpa JEIATCS HE 10 30J0TOMY CEUEHHIO, a
IPOCTO Ha TPU paBHble 4YacTH. B BupouckaTensix COBpPEMEHHbIX LHU(POBBIX KaMmep TOYKH
(OKYCHPOBKH PACIIOJIOKEHBI Ha MO3UIUAX 2/8 WM Ha BOOOPaKaeMBIX JIMHUSAX, JEISAIIUX Kaap MO
IpaBUITY 30JI0TOrO cedeHus. [lpu chemMke B TBOPUECKUX pPEeKUMax OCYILECTBUTh TOUYEUHBIHN 3amep
OKCHO3ULUU U CHOKYCHPOBATHCA MOXHO Ha JH000H M3 HuX. HexoTopeie Kamephl OCHAIICHBI
CETKOM, MOCTPOCHHOM MO MPABUITY TPETEH.

OTH yXUIIPEHHs TpeIHA3HAYEHBl JJIsI TOro, YTOObI o0ierduth (oTtorpadam ChEMKY,
pacriosiarasi 3Ha4yMMble OOBEKThI Ha YCJIOBHBIX JMHUAX M MX IlepeceueHusIX. Pa3meraTh akTHBHbIE
TOYKH C TOYHOCTBIO JO0 MUJUIUMETpPA HET HEOOXOAMMOCTH. Jla M YMCTO TEXHUYECKH MPEIMETY
CJIO)KHO 3aHUMaTh JIMIIb CTPOrO OTBEAEHHOE JUIs HEro MECTO, Belb Yy KaXIOH BEUIM ecTb
onpezeneHHbl pasmep. [IpaBuio Tperel NPUMEHMMO KO BCEM CIOXKETHBIM KOMIIO3UILIUSAM:
CHHMMaeTe BbI NEeH3aX WU MOPTPET, HATIOPMOPT WK penopTax. [loka Balie 4yBCTBO FrapMOHHUU HE
CTaJI0 MpUOOPETEHHBIM U OECCO3HATENBHBIM, COOJIIO/ICHIE HEXUTPOTO MPaBUiIa TPETEH MO3BOJIUT
BaM JleJIaTh CHUMKHU BbIpa3uTelibHble, TApMOHUYHbIE, COaTaHCUPOBAaHHbIE.

HaubGonee ypauHplM npuMepoM JUid JAEMOHCTpauMU siBAseTcss nedsax. I[lpuHuun
KOMITO3UIIUM 3aKJII0YaeTcsi B TOM, 4TO HeOO M cyma (1100 BOJHAsl Iiajb) JOJDKHBI HUMETh
cootHomeHue 1:2. OmHy TpeTh Kajpa cleAyeT OTBECTH IMOJ HeOOo, a JIBe TPETH IO CYIly WA
Hao00poT. C TOUYKM 3peHHs] MaTeMaTHKH, OObIYHBIH (POTOCHUMOK — 3TO H300pa)keHHEe Ha
IUIOCKOCTH, IOJyYEHHOE IYTEM IMPOEKTUPOBAHUS €ro U3 OJHOM Touku. OJHAKO MBI XOTUM
0TOOpa3suTh PeaJbHOCTh C MAKCHUMAIbHON OCTOBEPHOCTHIO M IO3TOMY HIIEM HOBBIE CPEJCTBA
JUISL IEMOHCTpALK TPEXMEPHOCTHU MPOCTPAHCTBA U OKPYKAIOLIUX HAc IpeamMeToB. OQHO U3 TaKuX
CPEICTB — JIMHEWHAs NEPCIEKTHBA, TO €CThb BOCHPHUITHE YEJIOBEKOM IPOCTPAHCTBA B PEAIbHOU
neicTBUTeNnbHOCTH. OJIMH U3 OYEBUAHBIX 3aKOHOB JIMHEWHOM MEPCHEKTHBBI COCTOMT B TOM, UTO
O00BEKTBl KaXyTCsl MEHbIIE 10 Mepe TOro, Kak Mbl OT HUX oTAaiseMca. YToObl HaydyUThbCS
IPUMEHSTh 3TOT 3aKOH, JOCTATOYHO HAWTH MECTO ChbEMKH C MOBTOPEHHEM OOBEKTOB, HAIIPUMED:
psizl AepeBbEB, CTOIO0B MU JUTMHHYIO CTEHY.

Uro0b! nuHEHas nepcreKThBa MposiBuiIa ce0s Ha CHUMKE, HYXXHO IMOJOWTH K IEpBOMY
00BEKTY B 3TOM psAy OYEHb OJM3KO, YTOOBI OH Ka3ayics OrpoMHbIM Ha (oTtorpaduu. Ecnu stoT
3¢¢dekt OyIder ITOCTUTHYT, OCTallbHble OOBEKTHI B MOBTOpSIOLIEMCS psAAy OyAyT Kazarbes
3HAYUTEIbHO MEHbIIE, YTO YCWINT BIeuaTiieHue ryOuHbl. Mimro3uss TiayOMHBI B IIOCKHUX
M300paXEHUSIX MOXKET OBbIThb JOCTUTHYTAa W HpPHU IMOMOIIYU TMAPAJIENbHBIX HPSIMBIX, YXOASIIUX
BAab. i1 3TOr0 MeToja XOpOLIO MOAXOIAT OOBEKTHI, KOTOpble OOpa3yrOT IBE CXOASIIUEC
JUHUM (HampuMmep, kenezHas aopora). YToObl ycunuTh 3TOT 3G (EKT, Hy)KHO BbIOpaTh HU3KYIO
TOYKY CHEMKH. B HMXKHEH TOUKE CheMKH JMHUM OYyAyT Ka3aThCsl OYEHb LIMPOKUMH U PE3KO
CTPEMUTHCS BIUIyOb CHUMKA K TOUKE CXO0/1a.

Hepenko miis co3gaHusi TMHEHMHON NMEPCHEKTHUBBI MCIONB3YIOT FOMOTETHIO. BKitoueHue B
KaIp OOBEKTOB pa3IMYHBIX pa3MEpoOB CUMUTAIOT OJHUM U3 Jyudmux. Hanpumep, apku,
MOBTOPSIIOLINE APYr B JpYyre, BAAJb YXOZAIIME JIEPEBbS alled U T.J. B OCHOBE KOMMO3MLIMH
dororpadun cHnenUaANMCTBl TakXKe HEPEIKO MCIONb3yIOT CHUMMeTpuio. B mepeBoge ¢
JPEBHETPEUECKOTO SI3bIKA CUMMETPUS - COPa3MEPHOCTh, HEM3MEHHOCTb, COOTBETCTBHE. ['0BOpA 0
CUMMETPHUH, MBI YaCTO MMEEM B BHJy MPOMNOPLUOHAIBHOCTb, YIOPAI0YEHHOCTh, TAPMOHUYHYIO
KpacoTy B pacrOJIOKEHUH 3JIEMEHTOB HEKOEH TPYIIIBI UM COCTABIISIOIINX KAKOr0-TO IIPEeIMeETa.
CummeTrpueil B reoMeTpUM SBISETCS CIOCOOHOCTh (PUTyp K OTOOpakKeHMIO, MPH COXpPaHEHHU
cBOWCTB U ¢opmbl. CyIlIecTBYeT TPU OCHOBHBIX BHJIa CHUMMETPHH: 3€pKallbHAs CHMMETpHS,
HEHTpajbHasi CUMMETPHS, IEPEHOCHAs! CUMMETPUSL.

Yro xe paét npuHIun cummerpun potorpady? Bo-nepBbix, 3TO OAMH U3 IPOCTHIX TPUEMOB
KOMIIO3UILIMOHHOW OpraHu3aluu Kajpa. Bo-BTOpBIX, CUMMeTpHs IMO3BOJIAE€T COalaHCUPOBATh
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n300pakeHue, MpUIaTh €My YCTOWYHMBOCTh M SICHOCTh (B IUIAHE MOHMMaHWs1). B-TpeTbux, 3TOT
IMPUHIMUIT TMMO3BOJIACT CACIATH AKLCHT HA I'JIABHOM. EH_IC OOHO MPCUMYIICCTBO CUMMCTPUU — €€
BapuaHTHOCTh. KoHeuHo, 060 Qotorpad) mMmoHMMAET, 4YTO HAaWTH aOCONIOTHO TOYHOE
CHUMMETPUYHOE IOCTPOECHHUE B PEAJBHOM JKU3HHU HaBpsa JM yaacTca. 1loaTomy wacto «BTOpas
MOJIOBUHAY» OY/IET JHIIh YaCTHYHO MOBTOPSATH MEPBYIO.

[ToaTromMy mMaTteMaTuka urpaet O0JbIIy0 poib B ¢ororpaduu, momoras Gororpady caenarsb
CBOM CHUMOK YHHKaJIbHBIM.

Cnucok HUTHPYEMOii JTUTEPATYPbl 1 HHTEPHET-HCTOYHUKOB:

1. AranacsH JI.C. I'eometpust: Yue6. s 7-9 xn.cp.uk. [Tekct]/JI.C Anaracsu, B.®
byry3os, C.b. Kagomues.-M: IIpocsenienue,1992.-335¢.

2. I'pann yma [DnexTpoHHbIH pecypc]. - Pexum JIOCTyTa:
http://graniuma.ru/matematika/matematika.html.

E.A. KoaryHnoBa

ObnacTtHoe OromKeTHOE MpodeccnoHaIbHOE 00pa30BaTENbHOE YUPEKICHHE
«PBIILCKUI cOMUAIbHO-IIEarOTHYESCKUN KOJIIEIK))

PykoBogutens ['anxuna M.A.

EE BEJIMYECTBO MATEMATHUKA

Opnaxasl B 18 Beke Benukuid yueHbli Kapnm ['aycc ckazanm cienyrone cloBa:
«Marematuka- napuna Bcex Hayk...». [1] Ho BoT uTo Takoe Maremaruka? 3aueM HaMm HY>KHa 3Ta
Hayka? B kakux mpodeccusix oHa ucnonbszyercs? M HyxHa au MareMaTuka Bocnurareiasm? Bor
Ha TH BONPOCHI MPEJICTOUT HAM OTBETUTb.

MaremMaTtuka - HayKa O CTPYKTypax, HOPSAIKE U OTHOLIEHUSAX, UICTOPUUYECKH CIIOKUBIIASCS
Ha OCHOBE olepaiuil mojacuyéra, usMepeHus u onucaHus Gopmbl 00beKTOB. Maremarnyeckue
OOBEKTHI CO3JAIOTCS TYTEM UAEANU3alUKd CBOMCTB pEANbHBIX WM JPYTHMX MaTeMaTHYECKUX
OOBEKTOB W 3allMCH JTHUX CBOWCTB Ha (opMaibHOM s3bIKe. MareMaThka HE OTHOCHTCS K
€CTECTBEHHBIM HayKaM, HO IIMPOKO HCIOJIb3YeTCS B HUX KaK A TOYHOH (OPMYIHUPOBKHU HUX
COJIEpXaHUs, TaK U VISl TIOJTyUE€HHsI HOBBIX PE3YJIbTATOB.

Matemartuka - ¢pyHIaMeHTalbHAS HayKa, MpenocTaBsomas (00mue) si3pIKOBbIe CPeiCTBA
JIpYyrUM HayKaMm; TE€M CaMbIM OHa BBIABISAET MX CTPYKTYPHYIO B3aMMOCBSI3b M CIIOCOOCTBYET
HAXO0XJICHUIO CaMbIX OOIIMX 3aKOHOB MPUPO/IBI.

EcTp 6onee mpocToe u KOpOTKOe ompeesieHrne, KOTOpoe TOBOPHII COBETCKHM yueHbid A.H.
Konmoropos: «MaTtemaTuka - Hayka O KOJHMYECTBEHHBIX OTHOIICHHMSIX M MPOCTPAHCTBEHHBIX
dbopmax neHCTBUTEITLHOTO MUpay. [2]

Ho BOT c moHsTHEM MaTeMaTHKH pa300paiuch, a BOT 3aueM HYXHA HaM MaTeMaruka?
JlaBaiiTe mpeacTaBuM, YTO Mbl HE 3HAeT TAaKyl0 HAayKy Kak maremaruka. Uto xe Oyaer? Mol He
CMOKEM CUUTaTh, peliaTh U Jaxe MPOCTO MHUCATh MUQPHI, Ja 0 KaKUX Hudpax MOKET UATH PeUb,
€CJIM MBI Jjake He Oy/ieM 3HaTh, 4TO 3TO. MBI He OyZeM 3HaTh TAaKUX JIEMEHTAPHBIX MOHATHHA KaK
3a/1a4a, 1Ioa b, IUTFOC, MUHYC, YMHOXHUTh, paBHO | T.1. Harma kxu3Hp Obl1a Obl O4€Hb CKYYHOU U
0JIHOOOPa3HOM, MBI HE CMOTJIN OBl pelIaTh FOJIOBOJIOMKH U MaTeMaTUYeCKHUe 3a/1a4H.

MaremaTrka B3aUMOCBSI3aHa CO MHOTUMH HayKaMH TaKUMH Kak: (pu3uKa, OMOJIOTHS, XUMHUS,
HCTOPHUSI, YePUCHHE, MY3bIKa, PYCCKUH S3BIK, aCTPOHOMHUS U JTaKE JTUTEpATypa.

Hanpumep, kak e MaremMaTtuka cBsizaHa ¢ nurepatypoil? [la, Bce ouens npocto. [1o atomy
noBoay KoBaseBckas mucama: "MHOTHE, KOTOPBIM HUKOTJA HE TPEACTABIUIOCH ciydas Oosee
rIyOOKO y3HaTh MaTeMaTUKY, CUMTAIOT €€ HayKoW cyxoil. B cylHocTH e 3To Hayka, Tpedyrornas
HanOosiee (aHTa3WU, W OJWH W3 TEPBBIX MATEMAaTHKOB HAIIETO BPEMEHH TOBOPHUT COBEPIICHHO
BEPHO, YTO HEJb3sl ObITh MATEMATHKOM, HEe Oyy4dH B TO e Bpemst u mo3tom B aymie". [3] Tak ke
B JINTEPAType €CTh JaThl, KOTOPbIE 3allMCHIBAIOTCS LU(pamMu, B3ATHIMH U3 MaTeMaTUKH. A elle
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MHOTHE TOATHl U THCATeIu ObLUIM MaTeMaTHKaMu Takue kak: Muxaun FOpbeBuu JlepMOHTOB,
Yapnws JlyrBumku Jomxcon, bepurapn Kennepman u 1.1.

Bosbmem Hayky Ouonorus. Kak ke ona cBszana ¢ MatemaTukoil? Tyt Bce amemeHTapHO.
Ponp MaTemaTtuku B OMOJIOTUU COCTOUT B TOM, YTO BCE UCCIIEIOBAHUS OIMPAIOTCS HA JIOTHYECKUE
BbIBOJIbI. OT mpocTtoro HaOMOJeHUs K a0CTPaKTHOMY MBIIIICHHIO. MareMaTH4ecKHe MeETO/Ibl
aHaJIu3a U CHUHTE3a, YCTAHOBJICHUS CBSI3E€H MEXKIY SBJICHUSAMU IIOMOTAalOT OTKPBIBATH 3aKOHBI
Pa3BUTHUSA KHUBOU MPUPOABL. DTOMY CIY>KUT HOBAs HayKa - MareMaTuieckasi Ouoyorus.

Ilepeiimem K Hayke HCTOpUSA. B HCTOpUM €CTb MHOIO Y4Y€HBIX, KOTOpBIC CHEalu
MaTE€MaTUYECKHE OTKPBITHS U UX UMEHA IIOMHSAT JI0 CHX IOp.

A kak xe reorpadus cBsizaHa ¢ MatemaTtukou? 'eorpadusi — MHTEPECHBI MPEAMET, HO
HeMmbIcuMa 0e3 MaTematuku. Jlo BTOoporo Beka Hamieil »pbl reorpadus Oblla HayKoM
ONMCATENIbHOM, 3aTe€M JpEeBHErpedecKkuil yudeHblid [ITosiemMeil BIIEpBBIE HMCIOJB30BAI T'PALyChl
Kpyra M, NPUMEHHUB TPATyCHYIO CETh, HA4YEPTUJI KapTy, KOTOPOH IOJIb30BAIUCh HECKOJIbKO
BEKOB. ['paduku u nuarpamMmel, KOTOPBIMU Tak Oorara reorpadus. Ha xapre Henb3st H3MEpUTH
paccTosiHue, He MPHUOerHyB K MaTeMaTHKe.

A xak ke ¢usmka? ®Pusnmka- 3TO IJIaBHAs HaykKa, C KOTOPOH CBs3aHa MaTeMaTHKa.
Brraucnenus, popmysibl, 3a71a4u, BCE 3TO HYXKHO B (DU3HKE.

MoHO ObLTO OBl IEPEUHCIATh BCE HAYKH, C KOTOPBIMHU CBSI3aHAa MaTeMaTHKa OYEHb JIOJITO,
HO JaBaiiTe cruenaeM Tom-10 mpodeccuii, ¢ KOTOPHIMH CBsI3aHa HayKa MaTeMaTHKa 3TO: YYEHBIH,
WH)XeHep, GUHAHCUCT, My3bIKaHT, ApXUTEKTOP, CTATUCTHK, IIPOTPAMMHUCT, KJIaIOBIIUK, CHHOITHK,
HITYPMaH U T.JI. 9TOT CIIUCOK MOKHO MPOJI0JKATh OECKOHEUHO.

Jlaxxe ecnmu B3ATh camble TPOCTbIe MpodeccHy Kak MPOAABEIl M IJIEKTPUK, TO TaM TOXeE
HEoOXOaUMBl 3HaHUs MareMaTuku. lIpomaBenr AOMKEH yMeTh MPAaBUIBHO CUMTATh JIEHBIH,
npuOaBiIsATh, BHIYUTATh U JI€JaTh HECIOKHbIE MATEMAaTUYECKHE ONEPAllui B yME. DIEKTPUK TOXKE
JIOJKEeH WMETh 3HaHHs [0 MaTeMaTHKe, YTOObl MpPaBHJIBHO OTMEPUTh PACCTOSHUE U JUTHHY
IIPOBO/JIA.

B moeit 6yaymeit npodeccun BocuTaTesl, 3HaHUSI MATEeMaTUKU O4Y€Hb Ba)KHbI, TOTOMY YTO
YK€ HauMHasi ¢ JETCKOro cajia JAeTel ydaT CUMTATh, MOKA3bIBAIOT UM LUQPHI U pelIaloT ¢ HUMH
3a/1a4ul.

CnucoK HUTHPYEMOii TUTepaTypPbl U HHTEPHET-UCTOYHUKOB:
1. I'aycc K. @.: CO6. crateit nox pen. Bunorpagosa (k 100-netuto co aust cmeptu ). — M.:AH
CCCP, 1956. - 312 c.
2. KonmoropoB A.H. Matematuka /bonbmoit CoBerckas uuuknonenus. T. 26. —M.: 1954
3. Lutatel 1 ahopu3Mbl 0 MATEMaTHKE.

A. A. Kongparenko, B. B. Kinumosa

ObnactHoe Oro1KeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«Kypckuil aBTOTEXHUYECKUI KOJUIEIK

PykoBoautens ['onoBenbkuna H.C.

MATEMATHUKA B TIPO®ECCHUHA «ITOKAPHbBIN»

MaremaTHka CUMTaeTCsl CaMOil TOUHOW M3 CYLIECTBYIOIIMX HAyK, a TaK € OJHOM U3 CaMbIX
cTapbiXx. MaTemaTrka Hy)KHa BCEM JIIOJSIM Ha 3eMile, TOTOMY 4TO 06e3 He€ HEBO3MOXHO MTOCTPOUTH
JIOM, COCYMTaTh JECHbI'M B KapMaHE, U3MEPUTh paccTosHue U T.A. Ecim Obl yeloBek He 3Hal
MaTeMaTuKy, OH Obl HE CMOT H300pecTH aBTOMOOWIIb, CaMOJET, CTUPAJIbHYIO MAaIlUHY,
XOJIOIMJIBHUK, TEJIEBU30P U APYTYIO0 TEXHUKY. JTa HayKa MTO3BOJISIET YEJIOBEKY 1yMaTh, JOTUYECKH
MBICITUTb, JI€1aTh BHIBOJIBI.

MaremaTuka noBCrOYy
I'ma3zoM TOJIBKO MOBEIEID
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N npumepos cpaszy yiimy
To1 BOKpyT ceOst HaienIb.
Kaxxnprit nenp, BcTaBas 60.11po,
Haunnaems yx pemars
Watu Tvx0 minu ObICTpoO,
UTo0B!I B KOJIEAK HE ONO3/aTh.

Hama npodeccust - moxapHblii - TOXe SBJISIETCS HEMAJOBa)XHOM B JKU3HM YeEJIOBEKa.
IToTymuTh KOCTEP WM 3arOpeBIIEecs MOJIOTEHIIE Ha KyXHE MOKET Ka)K/Ibli U3 HAC, HO KOI'/1a peyb
uAET O TNOoJHOMAaclTaOHOM THoXape - Tyr B OOM €O CTHUXHMEH BCTYNalT OTBaXKHbIE
npodeCCuOHANBI, UM KOTOPBIM - TIOXKapHbBIE.

[Ipodeccus mnoxkapHoro, Wi, Kak OHM TeNepb HAa3bIBAIOTCS, clacaTelad - OJHA U3
Ba)XHEHIIUX B obOmiecTBe. OTOHB - 3TO CUJIbHAS CTUXUS, CIIOCOOHASA B CYXYIO MOTOTY OTPOMHYIO
TEPPUTOPHUIO IPEBPATUTH B UEPHYIO ITYCTHIHIO, TOKPHITYIO MEIIOM.

MaremaTika B Hamiei mpoeccuu Tak e Urpaet 0oJbIIyI0 poiib. YTOOB! MOTYIIUTH TOXKap
BOBpEMS M KaYECTBEHHO, IIOXKapHbIN-Cl1acaTelb 10JIKEH BbINOJIHUTH PacUéT.

Pacy€rbl cuil U CPEJICTB BBHIMOJIHSIOT B CASAYIOUIUX CAYYasiX:

1.I1pu onpeneneHuu TpedyeMoro KoJIM4ecTBa CUJI U CPEJCTB Ha TYIIEHHUE M10Kapa;
2.Ilpu onepaTuBHO-TAKTUYECKOM HU3Y4YE€HUU OOBEKTA;

3.I1pu pa3paboTke MIaHOB TYIIEHUS [10KAPOB;

4.1Tpu mOArOTOBKE MOKAPHO-TAKTUYECKUX YUYCHUH U 3aHATHH;

PykoBoauTenp TylIeHHs MOKapa JODKEH HE TOJIBKO 3HAaTh BO3MOXKHOCTHU IOJIpa3/IeeHul,
HO U YMETb ONPEENIATh OCHOBHbIE TAKTUUECKUE TTOKA3aTENN:

eBpeMs pabOThI CTBOJIOB U MPUOOPOB MOAAYM [IEHBI;

®BO3MOXKHYIO IUIOLIA/(b TYIIEHUS BO3AYILIHO-MEXaHUYECKOM MeHOMH;

®BO3MOXHBII 00BEM TyILIEHHA NEHOH cpeJHed KpaTHOCTH C Y4YeTOM HMEIOIIErocs Ha
aBTOMOOMIIE IEHOOOpa30BaTENIS;

eIIpeIeIbHOE PACCTOSIHUE IO MO0aue OTHETYIIAIUX CPECTB;

Jeno noxapHbIX TpeOyeT MHOXECTBO MaTEeMaTHMUECKHUX pPacdy€ToB, MOATOMY MbI CUUTAEM,
4TO Hama npodeccus U 3Ta yAUBHUTEIbHAs HayKa TECHO CBsI3aHbl MEXIy COOOH M MOXapHOMY-
npodeCcCHoHAITy IPOCTO HE 0OOUTHCH O0€3 MaTeMaTHKH !

KTo0 Ha BBI30B, CIIOBHO NTHIIA,
Cpo4HO Ha MaITUHE MYHUTCS?
Kto B 60pb0Yy ¢ OrHEM BCTYIUIL,
[Tenoit mnams 3arymm?

O noxapHbIX peub UAET,
YecThb U clIaBa UX HAUJET.

B.B. KopoBun

JIsroBckuii prsman 00IaCTHOTO OFOHKETHOTO
npodeccnoHaTbHOTO 00Pa30BaTENHHOTO YUPEIKIACHUS
«Kypckuit 6a30BbIi METUITMHCKUAN KOJIIECIK»
PyxoBonurens Asapuosa JILA.

MATEMATHUKA KAK OCHOBA ITPO®ECCHUMI U )KNU3HU YEJIOBEKA

«MaremaTHKa — 3T0 HayKka o OeckoHeuHOM» — ['epman Beib.

Korga peus uaér o 4ém-HHMOYAh OYEHb MPOCTOM, MOHSATHOM, MBI 4acTO roBopuM: «Jlemo

SCHO, KaK JBaXbl JBAa — 4eThIpe!». A Belb NPEkIe YeM J0JlyMaThCs A0 TOTO, YTO ABAXKIbI JBa

— YEThIpe, JIOASIM MPUIIIOCH YUUTHCS MHOTO, MHOTO ThICAY JieT. KOHEUHO, 3TO y4eHHeE 1IIO HE 3a

naprod. YenoBeK MOCTENEHHO YYWJIICA KUTh: CTPOUTH KUIMIIA, HAXOAUTHb JOPOry B JaJbHHUX
moxojax, 00padaTeiBaTh 3eMITI0. M1 OTHOBPEMEHHO OH yUHWJICS CYUTATh.
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WNHOT1a MOKHO YCIBIIATh OT HEKOTOPHIX JIFOAEH (pasbl, YyTh JIM HE XapaKTEPHU3YIOINX UX
AOCTOUHCTBO, MOJI, Y MCHA HC MaTeMaTHYeCKUI CKJIaJl yma, MOJI, 3a4€M HYXHa MAaTCMAaTHUKa B
npodeccusax rymanutapueB? Hayka mox HasBaHHMEM «MaTeMaTHKa» B Mupe mnpodeccuit
HeoOxoauMa OyKBaJIbHO IIOBCIOJY, Oojee TOro, OHa HEOOXOoAMMa Ha KaXAOM MIary B
IIOBCE/THEBHOM JKU3HM 4YeJOBeKa. be3 Hee HEBO3MOXHO HE TOJBKO IOCTPOUTH JIOM, HO H
COOpYIUTHh Naxe cobaubto OyIKy, MOCUMTATh MEIOYh B KapMaHE W KyHIOpbl B OyMa)KHHKE,
U3MEPHUThH PACCTOSTHUE JI0 COCECKOTo 3a00pa.

TpynHo mepedncnuTh Bce mpodeccuu, B KOTOPBIX HY)XKHA MaTeMaTHKa, OJHAKO, 3TO HE
CTaHEeT MPEMATCTBUEM, JJIS TOr0 YTOOBI PaccKa3aTh O BaKHOM POJIM, KOTOPYIO IMEET MaTeMaTHKa
B nipodeccusix mroaei. Kaxxaomy u3 mojei, kak JoMa, Tak ¥ Ha paboTe MPUXOIUTHCS AEaTh Te
WIN WHBIC pacyeThl, HHOT/IA MPOCThIE, a MHOTJa U CIOXHBIE. B 0JJHOM citydae, /1Sl BEIYMCICHUH
AO0CTAaTOYHO KAJIBKYJIATOPA, B APYIrOM — HY’XKHA CIICHUAJIbHASA BBIYUCIIMTCIIbHAA TCXHUKA. I/IHOFIIa
OHU TPeOYIOT HCIOJIb30BAHUS JIMIIB TPOCTHIX MATEMAaTHUECKHX OIepanuii, a WHOTA HYKHBI
CJIOKHBIC (bOpMyJIBI AITOPUTMHUUCCKUX U TPUTOHOMCTPHUYICCKUX BBIUHCIICHHH.

[TomMmuMO 3TOro, HEKOTOpHIE pacyeThl TPEOYIOT BIAACHUS NPUEMaMH T'E€OMETPHYECKUX
U3MEpEeHU, pa30oupaThcs B MHPOpPMAIMK, KOTOpas MPEACTaBlICHA B BHUJC TAONHWII, AHArpaMM U
rpauKoOB, CXEM, aITOPUTMOB BBITIOJHEHHS PA3IMYHBIX 3adaHuil. Emie B APeBHOCTH 3aMETHIIH,
YTO MaTE€MaTHKa 3aCTaBISIET YEJOBEKa IOCTOSHHO AyMaTh. JTa AMCIUIUIMHA ObUla OJHOM U3
BKHBIX COCTABIIIOMINX B XXH3HH (PUIIOCO(POB M MBICIHTENEH TeX BpeMeH. [ B JOKa3aTenbCTBO
MOXHO mponutuposath CoKpaTa, 3HAMEHHTOro aduHCKOro putopa u ¢miocoda-copucra:
«MaremaTuka ecTb THMHACcTUKa yMa M IPUTOTOBIICHHE K (puitocopum». OHA TTOMOXKET YEeIOBEKY
Pa3BUTH CICAYIOUINE HHTEIUIEKTyalbHbIE CIIOCOOHOCTH:

v' VmMmenne 060011aTh; paccMaTpUBaTh YaCTHOE COOBITHE B KAuecTBE MPOSIBICHUS OOMIEro
MOPsIIKa, YMEHUE HAXOAUTh POJIb YACTHOTO B 001IEM;

v' CrnocoOHOCTh K aHANU3y CIOKHBIX JKH3HCHHBIX CHUTYal[Hd, BO3MOXHOCTh MPHHHMATH

IIPABUJIBHOE PELICHNUE IPOOJIEM U OINPENEIATHCS B YCIOBUAX TPYAHOTO BBIOOpA;

YMeHue HaX0IuTh 3aKOHOMEPHOCTH;

YMeHue JOoru4eckd MBICIUTh M PacCcyX/JaTh, TPaMOTHO U YETKO (OPMYJIHUPOBATH MBICIH,
JieNaTh BEpHbIE JIOTUUYECKUE BHIBO/IBI,

CnocoOHOCTH OBICTPO COOOpaxaTh U MPUHUMATD PELLICHUS;

HaBblk T1ulaHupOBaHMs Hamepen, CIOCOOHOCTh yIEpKHBaTb B TOJIOBE HECKOJBKO
IIOCJIEAOBATCIBbHBIX IIaroB,

v HaBbIKM KOHIENTYyaIbHOTO M aOCTPAaKTHOTO MBIIUICHUS: YMEHHE MOCICIOBATEIbHO U
JIOTUYHO BBICTPAMBATD CJIOKHBIC KOHICTIIUN UKW OIICPAlUU U YACPKUBATH UX B YMC.
MaremaTuKy Ha3bIBalOT OCHOBOW BCEX 3HAHUM, MOTOMY YTO MaTeMaTHYeCKUH CTHJIb

MBIIIJICHUA W €ro MCETOAbI TPHUMCHAIOTCA HE TOJBKO JIMOIb B (1)I/ISI/IK€, TEXHHUYCCKHUX,
HKOHOMHUYECKUX M aCTPOHOMHUYECKHMX HayKaxX, OHM NPUMEHSIOTCA M, Ka3ajloch Obl, B TaKuX
JAICKHUX OT MAaTCMAaTHKH HAayKaX, KaK 6I/IOJ'IOFI/I$[, XHUMHA, a TAKKE B MCTCOPOJIOTUH U apXCOJIOTHH.
[TosTOMYy TPYOHO MEPEOLCHUTh MPUMEHEHHE MaTeMaTHUKU B MPO(EcCHsX, KOTOPbIE CBS3aHbI C
BBIICTICPECYHUCICHHBIMU U MHOTUMH APYTHMHU C(l)epaMI/I KM3HU YCJIOBCKA, B KOTOPBIX, TaK WA
UHaue, OHA UCTIOJIb3yeTCs.

OcHOBa MaTeMaTUKH — 3TO TOYHOCTh U PacyeT, KaK pa3 TO, YTO BAXKHO B MPOQECCHU Bpada.
Yro camoe oporoe ecTh y 4eloBeKa Kak HE 3/J0pOBbE€ W HE caMa *H3Hb, KOTOPBIM Bpau He
JIOJDKeH HHM B KOEM Cllydae HaBpeauThb. [loaTomy, Oyap TO camoe mpocToe, Kak MOCYUTATh ITYIIbC
HalyeHTa Uik U3MEPUTh JIaBJIeHHE KPOBU OOJILHOTO M CONOCTaBUTh ATH MOKa3aTeNH, YTOObI 3TO
IOMOTJIO OIIPCACIINTD TOYHBIHN Auarvo3 0omae3un. CocTaBUTh CXEMY JICUCHUA MAllUCHTAa HA OCHOBC
NPUMEHEHHS TeX WJIM MHBIX 7103 JIEKApCTBEHHBIX MPENaparoB, Jja U CaMu JI03bl BBICUMTATh Bpauy
HY’)KHO TakuM 00pa3oM, 4TOOBI JIeKapcTBO HE CTalo s OoipHOro saoMm. Bee 3To — crporme
MaTeMaTHYecKue, XOTsS U BpadeOHble, mpoueaypbl. Ilpu mnpoBeneHHM XHPYPrHUECKOTO
BMEIIATENILCTBA, BPau-aHECTE3NOJIOT JIOJDKEH TaK pacCUUTATh 03y HAPK03a, YTOOBI OTIEPHPYEMBbIi
HEC UCIIBITHIBAJI 6OJII/I, H, YTOOBI ATOTO nepruoaa XBaTujio Ha BpEMA MMPOBCACHUS OIICPALUU.

AN

AN
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Marematrka B mpodeccusix el oueHb BaKHA W MPUMEP MPUMEHEHUS MaTEMaTHKH BO
BpaueOHOI MPAKTUKE TOJTBEPKIAET ITO.

MareMaTrka B HaIllei KU3HHU MPUCYTCTBYET HE TOJBKO B MPOIECCE OCBOSHUS Mpodeccun u
pean3aly MOJIydeHHbIX 3HaHWM. Tak WM MHauye Mbl UCMOJIB3YEM IapUIly HAYK MPAKTUYECKU B
KaXJIbIi MOMEHT BpeMeHHU. MIMEeHHO MoATOMy MaTeMaTHKEe HaYMHAIOT 00y4aTh JIOCTATOYHO PaHO.
Marematnka (HOpMHPYET HEKOTOPHIE OCOOCHHOCTH MBINUICHHS ¥ OKAa3bIBaeT BIIMSHHE Ha
OTHONIEHUE K MUDY.

Bcs Hama xu3Hb CBSI3aHA C MATEMATUKOM, HA HEW OCHOBBIBAIOTCS BCE HAIIM 3HAHUS O MUDE,
cama HU3Hb UCUHCIIAeTCs B g pax. YemoBek TOJDKEH ¢ yBaKECHUEM K HE OTHOCUTHCS, TOHUMAaTh
€€ NCTUHHOE 3HAYCHUE U MOJI0XKEHHUE B €T0 KU3HHU, KaKyro ObI MPpOeCCHIO OH HE BhIOpAJL.

Cnmcok nNUTHPYEeMOii TUTEPaTyPbl 1 HHTEPHET-UCTOYHUKOB:
1. 3acrpanunamu yueOHuka maremaTtuku. - V. 5. Jlenman, H. S. Bunenkun
2. C marematukoii B myTh. - H. JIsurnon, Y. Caeiin
3. http://festival.1september.ru/2004_2005/index.php?numb_artic=213063- Mcropus
MaTEeMaTHKH.

A.I'. KoroB

Ob6nacTHOe OroKeTHOE MPoecCHOHATEHOE 00Pa30BaTEIHHOS YUPEIKICHHE
«Kypckuit rocy1apcTBeHHBIN MOMUTEXHUYECKUIA KOS

Pyxosogurens: lonrux H.M.

MATEMATHUKA B TIPO®ECCUU «CTPOUTEJIb»

[ToctynuB B Kypckuil monuTexHMYECKH KOJUIEIK HA CHELHaTbHOCTh «CTPOUTENBCTBO U
SKCIUTyaTalusl 3JaHUN M COOPY)KEHHUiIl», Mbl OOHApyXWJIM, YTO Ha HalleM Kypce Ooblioe
BHUMaHUE yJENIeTcs U3y4eHNI0 MaTeMaTHKU.

Bo3nuk Bompoc «3aueM HyXHa MareMaTHka B Hamed npodeccun»? C 3TUM BOIPOCOM MbI
00paTUJINCh K HAIlIEMY MPEno/1aBaTenio.

B npouecce Oecenpl mpenopaBaTenb MNPEAIOXKUI HaAM MPOBECTH HCCIEIOBaHME, ISl TOTO
4TOOBI YOEIUTCS B BAXKHOCTHU AUCITUTUIMHBI MaTeMaTHKa I Hac — OYyIIUX CTPOUTENCH.

[lenpo Hamero MCCieOBaHUSA CTalo cOOp JoKa3aTeIbHOIo Marepuaiga HeoOXOAUMOCTH
IPUMEHEHHUS MAaTeMaTH4YeCKUX METOJOB B Hamled mnpodeccuu, Kak CpeAcTBa IOBBIIICHUS
3 PEKTUBHOCTH HaIleH 1S TeTbHOCTH.

OaHuM U3 BUIOB OOIIECTPOUTENHHBIX PA0OT SBISETCS MTOKPACKa CTEH.

Jlnis TOro 4To0Bl MOKPACUTh CTEHBI B IOME MHE HY>KHO Y3HAaTh CKOJIBKO HEOOX0MMO KYIHUTh
KpacKy, 4TOObl HE IMOKYNaTh W3JIMIIKH, WIM HA00OPOT HE JOKYNMUTh. BO-BTOpPBIX, MHE HYKHO
y3HaTh CKOJIBKO KPacKM pacxoayercs Ha | KBaJpaTHBIM MeTp (IOMYyCTHM, YTO Ha | KBajpaTHBIN
MeTp MOHAA00UTCS 2 IuTpa Kpacku). MHe ocTaeTcss paccuuTaTh IUIOLIAAb CTEH U MOTOJNKa. S
3HAI0, YTO BBICOTA OJTHOM CTEHBI paBHa 3 MeTpa, a ;umHa 4 metpa. [Tpu momomm Gopmy (S=ad) s
y3HAI0, YTO IUIONIA/(b OJIHOM CTEHBI paBHa 12 METPOB B KBaIpaTe M y3HAeM, YTO MHE MOHAI00UTCS
24 nuTpa KpacKu Ha OAHY CTeHy. Te e BBIUMUCIECHMS s NMPOBEAY C IMOTOJIKOM U C JAPYrUMH
CTEHaMH.

B cTpoutenbcTBe 0OUEHb YacTO BO3HUKAET MOTPEOHOCTH B BHIBEACHUU YIJIOB.

OTy 3amady MOXHO pemuTh ABYMs crocoOamu. [lepBblii COCTOUT B HCHOJIB30BaHUU
CHELHATbHOTO HHCTPYMEHTa — yroibHuKa. OHaKo rabapuThl ’TOr0 MHCTPYMEHTA HAKJIa/(bIBAIOT
OorpaHMuYeHue Ha 00JIacTh MPUMEHEHUs 3TOTO MeToja. BTopoil MeTos MOXKHO MCIOJIb30BaTh IS
oTpeNieNIeHus] TEePHEeHIUKYISIPHOCTH TOBEPXHOCTeH 1000 NpPOTSHKEHHOCTH... OH COCTOUT B
MCIIOJIb30BaHUU CJIEYIOUIEro MpaBuiia - COOTHOIIEHHE KaTEeTOB U TMIIOTEHY3bl B MPSIMOYTOJIbHOM
TPEYrOJIbHUKE COOTBETCTBYET uHcCIOBOMY psny 3-4-5. CnenoBaTenbHO, A NPOBEPKHU
NEPIECHIUKYIIPHOCTH IOBEPXHOCTEH JOCTATOYHO OTMETUTh Ha CONPATaeMbIX y4YacTKax
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pacctostaue B 3 (wim 30) u 4 (wm 40) MeTpoB U coeauHUTh WX S5-TH (Wau 50-TH) METpPOBOH
TUNoTeHy30i. VicTopust yTBep,aaer, 4To ATOT METOJl OBbLI M3BECTEH €Ille CTPOUTENsIM J[peBHero
Erunra.

Macrepa OTAECTOYHUKH, HAPUMED, MAPKETUNKH, YKIATIMKU JTUHOJICYMA HUITU «IaMHUHATA
4acTO CTAJIKUBAIOTCS C MPOOIeMOl onpeaeseHre IIIOMaAl HECTaHAAPTHONU (DUTYPBI.

BonpmmHCTBO KOMHAT B KBapTHpax M JOMaxX COBPEMEHHOUW TUIAHHPOBKU UMEIOT CIIOKHYIO
dbopMy moja, OCHOBAaHHYIO Ha CONPSDKEHHWU HECKOJIBKUX NeOMETPUYECKHX (puryp: Tpameuuud u
OKPYXHOCTH, MPSIMOYTOJbHHKA W TpEyroibHUKa. lIpocunTaTh MOTPEOHOCTH B PACXOIHBIX
MaTepuaiax i TaKoH IUIOIa Il OYeHb ClI0KHO. OTHAKO, UCTIOb3YsI PUHIUI IEJICHUS CII0KHOM
TEOMETPHUECKON (GUTYphl HA HECKOJIBKO TMPOCTBIX, MOXHO OBICTPO JOOUTBHCS HYXKHBIX
pe3ynbTaToB. lJis 3TOro JOCTaTOYHO BBIYMCIUTH IUIOMIAL MPOCTON reoMeTpuieckor (Urypsl, a
3areM M00aBUTh WJIM OTHSTH OT HEEe IUIOMIA/b APYTroi (UTYpHI, KOTOpas MCKa3Wia CTaHJAapTHBIC
(bOopMBI 1P COMPSIKEHUU.

Hcxons U3 3THX MPOCTHIX MPUMEPOB NMPUMEHEHHUs BCEM H3BECTHBIX aKCUOM U (HOpMyII,
MO>KHO CJIeaTh BBIBOJI O MPUKIAIHOM 3HAYCHUHM MAaTEMATHKU B Hatlel mpodeccui.

Crnenyer OTMETHTBH, YTO TOTPEOHOCTH 3apOXKIAIOMIETOCS CTPOUTENHCTBA W, BO3HUKIIEH
BCJE/l 32 HUM apXUTEKTyphl SBUIUCH OJHUM U3 CTHUMYJIOB, Oiarojaps KOTOPBIM BO3HUKIA U
cJiesiala rnepBble ard MaTeMaTukKa. JTO, B YaCTHOCTHU, HAIILJIO OTPAXEHUE B HA3BAaHUU OJHOTO U3
CTapedInX pa3/ieJIOB MAaTEeMAaTUKH — T€OMETPUHU, YTO O3HauyaeT 3emiemepue. [leiicTBUTENbHO, €
3a/1a4 U3MEPEHHS PACCTOSHUM, TIJIOMIAJEH 3eMENIbHBIX YYaCTKOB, HAXOXKJIEHHUS 3aKOHOMEPHOCTEH
MEXy JIMHEWHBIMH pa3MepaMu U IUIOMIAISAMU PA3IUYHbIX (QUTyp, HA MPEIMETHOM YPOBHE, U
HAaYMHAJIACh TEOMETPHS — BaXKHBIM U CaMblil HATJIAIHBIA pa3es] MaTEMAaTHKH.

HecoMmHeHHO, U TO, YTO MaTeMaTHKa, B CBOEM Pa3BUTHH, OKa3alla OMpEe/IEHHOE BIHUSIHUE
Ha apXuUTeKTypy. Ellle B JpeBHOCTH OBUTM OTKPHITHI M HUCIOJIB30BAINCH B aApPXUTEKTypE TaKUE
KIIFOYEBBIC TMOHATHS MaTeMaTUKH, KakK o0Ilas Mepa apXUTEKTYpHOro oObekTa (MOIYJb),
HECOM3MEPHUMOTO OTHOIICHHS U — Jpyrue. boybiioe BIUsSHUE HA apXUTEKTYpPY, HAa 3CTETUKY U HA
BCE MCKYCCTBO OKa3allo, TaKk Ha3bIBa€MOE, OTHOIIEHHE «30JI0TOTO CEYeHHs». MareMaTuKu
pa3paboTajii MHOTO METOIOB MOJyYEHHUS 3TOTO OTHOIIIEHUS Ha MTPAKTUKE.

Hcnons3oBanuch M JApyrue wmaremarudeckue QakTel. Hampumep: kBaapar umeeT
HAUMEHBIINN TIEPUMETP W3 BCEX MPSMOYTOJIHHUKOB, OXBATHIBAIONIMX ILIOMAAbL OMPEACIICHHOM
BEJIMUMHBI, A JIOOOr0 TPEyroJbHUKAa BCETJAa MOXKHO HAWTH BIHCAHHYIO U OMHCAHHYIO
OKPY>KHOCTH; METOJI JEJICHUsI OTpe3ka Ha JIF000e YMCIIO0 PaBHBIX MEXAY CO0O0M OTPE3KOB — U
MHOTO JIpyroe. AKTUBHO MPUMEHSUTHCh B apXUTEKTYPHOU MPAaKTUKE U TaKWe TTOHATUS MTPHUKIIATHOM
MaTEMaTHKH, KaK MacIlTad, eJMHUIBI U3MEPCHHUSI, TPUOIMKCHHBIC BBIYHCICHUSI.

[TpuMmeHeHrne MaTeMaTHYeCKUX METOJIOB B apXUTEKTYpE B Hallle BPeMsl OCYIIECTBISETCS 1O
pPa3HBIM HampaBJICHUSAM. B HACTOSIIMIA MOMEHT, MCIIOIB3YIOTCSI HOBBIE T€OMETPUICCKUE (POPMBI,
KOTOpBIE HE YMOTPEONATUCh paHee. DOTO U (UTYphl BpalIECHUS, U MEPEKPHITHS OONBIINX
MOMEIIEHUN CaMOHECYIIMMH TIOBEPXHOCTSIMH — ITOBEPXHOCTSMH OTPHIATCILHOW KPHBU3HBI,
UCIIONIb30BaHNE MeMOpaH 1 000J04YeK, TPUMEHEHNE BUHTOBBIX MTOBEPXHOCTEH — U MHOTOE JIPYTOe.

JHpyroe miog0TBOPHOE HAMPABICHUE — MaTEMAaTHYECKOE MOICIUPOBAHNE, B TOM YHUCIIE — U C
MCIIOJIb30BaHUEM CIEIHATM3HPOBAHHOTO MPOTPAMMHOIO OO€CIeYeHus Al pacueTa MOBEACHUS
CIIOXHBIX apPXUTEKTYPHBIX H IPAOCTPOUTEITHHBIX 00BEKTOB U CUCTEM BO BpeMeHH. Crofa, TIpekIie
BCEro, HYKHO OTHECTH JHHEHHOE W HEIMHEHHOEe NPOTpaMMHUpPOBAHUE, JAUHAMUYECKOE
MPOrpaMMHUPOBAaHKE, TPHUEMBl ONTHUMHU3AIMU, METOJIbl HHTEPIOJSAIUU; W AalPOKCUMAIIWH;
BEPOATHOCTHBIE METOJIBI U MHOTOE Jipyroe. [[prMeHeHne STuX METO/I0B B apXUTEKTYpPE MO3BONISET
u30eratb OIMIMOOK TpPU CTPOUTENHCTBE, OOJiee palMOHAIbHO pPACXOJ0BaTh PECYpPChl, MpH
MUHUMAJBHBIX 3aTpaTax JOOMBaThCs 00Jiee 3HAYUTENBHBIX PE3YyIbTATOB.

DTO TONBKO HECKOJBKO MPUMEPOB UCIIOIL30BAHMS MaTEMaTUKH B Hamiel mpodeccun. Mpl
HaJieeMcs MIPOJIOJKUTH Hallle UCCIEI0BAaHNE U M3yYUTh HOBBIE MATEMAaTUYECKUE METO/IBI.

Cnmcok nUTHPYEeMOii TUTEPaTyPbl U HHTEPHET-UCTOYHUKOB:
1. Apytionsin E.b., Jleutac I'.I'. 3anumarensHast matemaruka. M: IIpocsemenne, 2001r.
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2. byry3oB B.®. Marematuka 10. M: IIpocsemienue 2001 r.
3. Jlomatuna A. M. Ckpebuona. Kak nonpyxutscsi ¢ marematukoii. M: [Ipocsemenue, 1998 r.
4. CmupnoB A.U. «Mup nipodeccuii» M: IIpocsemienue, 1987 r.

JA.B.JIaBpoB

O6mactHOE 010/ KETHOE MPOdecCHOHATBLHOE 00pa30BaTEIbHOE YUPEIKICHNE
«Kypckuil aBTOTEXHUYECKHUM KOJIJIEIK

PykoBoautens: [Ipounna JI.W.

CBA3b MATEMATHKHU U ITPOPECCHUHN «<KABTOMEXAHUK»

S oOyuatoch B KypckoMm aBTOTEXHHUYECKOM KOJUIEDKE MO Mpodeccru «ABTOMEXaHUK» U
NOJy4yal0 TPU NpOQHIs: ciecapb aBTOMOOMJIBHOTO TPAHCIOPTA, BOIUTENh KaTeropuu «C»,
orepaTop 3anpaBOuYHBIX cTaHIMil. Ho Tak kak, kpome moedl Oynymiel nmpodeccun MeHs Bceraa
MHTEpEeCOBaJIa MaTeMaTHKa, MHTEPECHO MPOCIEANTh KaKOBa CBS3b MEXIY, KaXKYIIUMHUCS Ha
MIEPBBIN B3IJIs1/1, HECOBMECTUMBIMH BEIIAMHU.

MaremaTuka B npogeccun «Cjiecapb aBTOMOOMIBHOTO TPAHCIIOPTAa»

YcranoBka karagoroB

OTpakaromiasi MOBEpPXHOCTh CBETOBO3BpAIIATEIeH CIeaHa U3 MHOXKECTBA MPSMOYTOJIBHBIX
MUPAMUJIOK, TOMABIINM Ha HUX CBET OT BHEIIHET0 HCTOYHHKA OTPa)KaeTcs TOYHO B OOpaTHOM
HalpaBJICHUH, TO €CTh B CTOPOHY TOTO K€ MCTOYHMKA. biaromaps aTomy B cBere ¢ap CBOETO
ABTOMOOMJISI MOXHO 3aMETUTh Ha IOPOTe WK OOOYMHE MAIIMHY C BBIKIIFOUEHHBIMH ra0apuTHBIMU
OTHSIMH.

IHoxGop nmopuiHel K NWJINHAPAM

Jis mobopa mopiiHed K HMIMHAPAM BBIYHCISIOT 3230p MEXy HUMH. 3a30p ONPENesieTCs
KaK pa3HOCTb MEXJIy 3aMEpeHHBIMH AMaMeTpaMH MHOpIIHSA W LuiIMHApa. HoMuHambHBIN 3a30p
paBen 0,025-0,045 mm, npeaensHo nomycTumbli — 0,15 MM. J[mamerp MOpIIHA H3MEPSIOT
MHUKPOMETPOM B IUIOCKOCTH, MEPIEHAMKYISIPHOW OCH TMOPIIHEBOIO Nalblla, HA PACCTOSHUU
51,5mm ot guuma nopurHs.|1]

IToxa3aTeu NPOXOAUMOCTH ABTOMOOUJISI

[TpoxoauMOCTh - 3TO SKCIUTYaTalliOHHOE CBOMCTBO, XapaKTepU3YIOIIee CHOCOOHOCTh
aBTOMOOWJIS MepeABUraThCs MO ONMOPHOW MoBepxHOCTH. ['me  F, -miomiajas KOHTaKTa IIMHBI C

w

JOPOrou; n,, -4MCIIO LIUH.

[Tokazarenu onopHbIx cBoiCcTB ['A3-24-10

11772
G, = —2— -BenuunHa JaBJieHHs MIMH HAa TPYHT. G, = 117720 =235,8xl1a[2]
F, -n 83,2-6

w w

Marematuka B npogeccun «Boaureas kareropuu «C»

Pacxoa TomuiuBa

Boautento HeoOXoauMoO 3HATH PacxXoj] TOIUIMBA aBTOMOOWJII W PACCUHTATh KOJIMYECTBO
ToruiBa Ha peiic. Hampumep, tpacca «Kypck-MockBay, pacxon aBTomoomins mapku «Mauy» 10
1/100xkm., ecimm Paccrosinue ot Kypcka mo MockBbl — 830 kM. MUHHMMalbHOE KOJIHYECTBO
TOIUTMBA, KOTOpOE ciienyeT 3anuTh B 0enzo0ak 830:100-10=83x .

Macca rpy3a

3Hast Tpy30M0IEEMHOCTh aBTOMOOWIISI BOJIUTENh PACCUUTHIBAECT Maccy rpy3a. Hampumep, Ha
rpy3oBoii aBToMoOmWIb Mapkun «KAMA3» ycrtaHoBieHa OeTOHOMEIIANKa, TEXHUYECKUE
napameTpbl KOTOpOM yKa3zaHbl Ha pucyHke. OnpeaenuTb MOXHO JIM 3aMEIIMBaTh U MEPEBO3UTH B
ATOW OETOHOMEIIAIKE 0CO00 TSHKEIBI OAPUTOBBIN IIEMEHT, INIOTHOCTH KOTOporo 2500kr/™M , ecnu
rpy3onoaseMHOcTh «KAMA3a» 17 ToHH?
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1
Pacuer maccel rpy3a:  1)VyC.xow. = 3 - (% + r, 4+1r)

2yc.koH.

2) V = % -3-1,81-(0,9* +1,15* +0,9-1,15) =1,81- (3,17) = 5,73(x°)
h=4,305-0,5-2=1,805(m)
3) Vy=x-r*-h
Vy =3-115-0,5=1,73(a°)
4) V =Vyyck.+V,ycx.+Vy=173+55+573=12,955~12,96
5 V-p=m
m=12,955-2,5=232,4(m)
OcBewenue 10poru
BoauTens 10KEH pacCYUTHIBATh C KAKOW CKOPOCTHIO €XaTh M0 aBTOMAaruCTpalid B

HOYHOE Bpems. Hampumep, Ha rpy30BoM aBTOMOOMIE «Maszy, y KOTOPOro OJMKHHUMA CBET
¢ap ocemaer 30-40M, co ckopocThio 90 KM/4 exaTh HENb3s T.K. TOPMO3HOHU ITYTh paBeH

g 12:90° _ 97200
254.08 2032

Martemaruka B npogeccnu «Oneparop 3anpaBoYHbIX CTAHIMID)
IorpemHOCTL 6E€H30KOJT0HKHT
OmnepaTop 3ampaBOYHOM CTaHUUU 00s3aH YMETh BBIUMCIISATH CKOJBKO OH HEIOJMBAET WIIH
MepeIMBAET TOPIOYEro, Hampumep, Ha ¢ Kaxablx 300 J1, eciiu MOorpenrHocTh OCH30KOJIOHKH -
0,25% na 100m.
’ Vi -V,

®opmyna morpemsoctH, 0 = ——4--100% konoHoK
M

=478m

rae Vy, -NoKa3aHMs KOJOHKM B IUTpax, Vy, -TOKa3aHus 00pa3lOBOr0 MEPHUKA B JIMTpPax?
[Tpu 5TOM, eciu KOJIOHKA Helo1aeT He(TEnpOoayKT, TO MOTPEITHOCTh U3MEPEHUS YKA3hIBAETCS CO
3HAKOM «-», €CJIH TepeaacT — CO 3HAKOM «+».[3]

1) -0,25% = Y= 1907 1000 2) V. -V =100-99,25=0,251

J
3) V. -V, 3-0,25:=0,751
V. =-0,25+100 = 99,257 Lo

Henonusaet oneparop roprouero 0,751 ¢ kaxasix 3001 npy JaHHON MOTPELTHOCTH.

3anoyiHsIeMOCTH pe3epByapa

Pesepyap 3amonnsiercs Ha 95 %. OnepaTop pacCYUTBHIBAECT, MOXKET JIM OEH30BO3, HAIPUMED,
o0beMoM 4 Kyba CIUTH TOIUIMBO B pe3epByap, €CIM B HEM 0CTanoch 75% TOIUIMBA, a 00beM

pesepByapa 10 xyOoB.

1)10 xy6 : 95% = 0,1xy6 npuxoautcsaal %

2)0,1xy6 x 95% = 9,5 xky0 TomIMBa HaXOIUTCS B pe3epByape

3)0,1 xy6 x 75% = 7,5 Ky0 TOIUIHBA OCTAJIOCHh B pe3epByape

4)9,5xy06 -7,5xy0 = 2 KyO MOXKHO JOJUTH B pe3epByap
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OtBert: 4 KyOa CIUTH HETB3S.

S moHsu1, M3y4aTh CBS3b MEXKIy MaTeMaTUKON M mpodeccuell «ABTOMEXaHHUK» MOXKHO
0OEeCKOHEYHO.

Kak rosopurcsi: «dem fanplie B Jiec, TeM 00JbIIE APOB». Moe MOI0KUTEIbHOE OTHOLICHUE
K MaTeMaTHKe OyMepaHroM BEpPHETCsl KO MHE B Moel Oyayiuel npodeccuu.

CnucoK HUTHPYeMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:

1. PemonT aBTOMOOWIeH: YueObnuk ans By3oB. / JI.B. Jlextepunckuii, K.X. Axmaes, B.II.
Ancun u np.; Ilox pen. JI.B. dextepunckoro. - M.: Tpaucnopr, 1992. — 295 c.

2. Tromun NL.E., Tpery6 I'.I'. Pemont aBromoOunei. / [lon pea. U.E. {romuna. — 2-e u3z.,
crep. — M.: Tpancnopt, 1998. — 280 c.

3. Anypees B.W. CnpaBounuk mepepab. u jgon. — M.: MamumHoCTpoeHHE,
1980.koHCTpYKTOpa-MammuHOCTpouTens. B 3-x 1. — 5-e usn.,

H.B. Jloouimena

Ob6mactHOE 010/ KETHOE MPOdheCcCHOHATBHOE 00pa30BaTEIbHOC YUPEIKICHNE
«Kypckuii 6a30BBI MEIUIIMHCKUA KOS

PykoBogutens [lanosanosa B.O.

INPUMEHEHHUE MATEMATHYECKHUX METOJOB B MPO®ECCHOHAJIBHOM
JAEATEJIBHOCTHU MEJUIIMHCKOU CECTPbI

B wmemununHe 3HaHME MaTeMaTHKH TakXke HEOOXOJMMO, KaKk M BO MHOTHUX JPYTHX
npodeccusix. JIro00il Bpau WiaM MEAMIIMHCKUA paOOTHUK MOJATBEPIUT, YTO HE pa3 BCIOMHUHAI U
UCTIOJIB30BAN Ty e TaOJUIly YMHOKESHHS WIH MTPaBUiIa MOJICUETa PAIIHOHAIBHBIX YHCET.

OcHOBa MaTeMaTHMKH — 3TO TOYHOCTb M pacyeT, — 3TO OYEHb BaXHO B Hpodeccuu
MEAMIMHCKONW cecTphl. UTO caMoe Joporoe ecTb y 4YejloBeKa, KaKk HE 370pOBbE U HE YKU3Hb
4eJI0BEKa, KOTOPBIM MEJCECTpa HE JOJDKHA HM B KOEM ClIyd4ae HaBpeIWTb. MareMaTuka HyXHa
MEAMIMHCKONW CecTpe IJsl TOro, YTOObI MOCYUTATh MYJbC, YACTOTY JAbIXaTEJIbHBIX JIBUXKEHUM,
U3MEPUTh apTepUaIbHOE JaBJICHME M COMNOCTaBUTh ATH IOKa3aTeiaH, 4YTOOBl ONpeNeIuTh
CEeCTPUHCKHM JauarHo3. [lns BBENEHUS HYXHBIX J03 BHYTPUMBIIIEYHOW WIM BHYTPHUBEHHOMU
WUHBEKLUH, JUIS B3SITHSI ONPEACIEHHOIO KOJIMYECTBA KPOBHU /IS aHATU30B. Takke OHa Hy)KHA JJIs
TOT0, 4TOOBI I'PAaMOTHO MPOYUTATh OOBIUHYIO KapAuorpamMmy. be3 3HaHMS a30B MaTeMaTHKHU
HEJIb3s1 UCII0JIb30BaTh BO3MOXHOCTH KOMITBIOTEPHOM ToMorpaduu. Beab coBpeMeHHast MeuIuHa
HE MOXXET OOXOIUThCS 0€3 CIOoXKHEeWIelH TeXHUKU. be3 mMareMaTHuKku HEBO3MOXKHO paboTaTh Ha
JeyeOHBbIX U AMAarHOCTHYECKHUX MproOopax. B mocnennue roasl akTUBHOE BHEAPEHHE B MEAUIIMHY
METOJI0OB MaTeMaTH4YE€CKOI'0 MOJEINPOBAHMS U CO3/IJaHUE aBTOMATH3MPOBAaHHBIX, B TOM YMCIE U
KOMIIBIOTEPHBIX, CUCTEM CYLIECTBEHHO PACLIMPUIO BO3MOKHOCTH JAMATHOCTUKM W TEpanuu
3a0o0JIeBaHUM.

Ocoboe 3HaueHNe UMeeT BBICOKMH MPOo(ecCHOHAIN3M MEIUIIMHCKON CeCTphI MpH padoTe ¢
neTbMH. Beab ¢ MaTeMaTuky HaunHaeTcs Bce. PeOEHOK TONBKO MOSBUIICS, a IEpBble HU(PHI B €T0
JKU3HU YK€ 3Bydar: JlaTa pOo>KJIeHus, pocT, Bec. BoT MHorue, s yBepeHa, He 3HaJIM, YTO KOPMJIEHUE
pebEnka TpeOyer moxacuéra dopmyna. Umu 1o, uTo ecth ¢GopMysnbl TOACUETa MaBICHUS Y
HOBOPOXXIEHHOTO peOEHKa. CKOJIBKO JOKEH PeOCHOK BECHTh IPH ONPEAEICHHOM pOCTe, Kakoe
JOJI’KHO OBITH JaBlIEHUE, KAKOM paliioH MUTaHUs IPUMEHSTH?

B nomxHOCTH Miaameil MEIUIIMHCKON CeCTphl HEOOXOIMMO TOUHOE 3HAHKWE KOHIICHTPAluu
U BpeMsl DKCIO3UIUH PA3INYHBIX AE3UHPUIUPYIOIINX CPEACTB, Ul ajdbHelmen qe3nH(eKuy u
Opeaynpex/IeHus NOoNaaanus HHPEKIU B OpraHi3M NalueHTOB 1 MeapaOboTHUKOB. W Takxke oHa
JMOJKHA 3HaTh pa3iiMuHble pEeXUMbl CTEPWIM3AlMM s OOECHEeYeHHUs] CTEPUIbHOCTH
MHCTPYMEHTApHSL.

64



Moe MHeHHue TBEpAO CTOUT Ha TOM, YTO MEAMIIMHCKHE PAaOOTHUKH HE JOJDKHBI 3aKPbIBATh
ri1a3a XOoTs Obl Ha JJEMEHTApHYI0 MATeMaTHKY, KOTOpas MPOCTO HEOOXOAMMa JJisi OpraHU3aIlluu
OBICTPOI1, YETKOW M KaueCTBEHHON paboThl. KaK/IbIil CTYIEHT JTIOJDKEH C MEPBOro Kypca 00 ydeHHs
OTMETUTh i1 ceOs 3HaueHWe MareMaTuku. U MmoHsATh, 4TO HE TOJIBKO B paboTe, HO U B
MOBCEIHEBHOM JKU3HU 3TH 3HAHUS OYCHb BaXKHBI.

CnuCcoK NUTHPYEMOIl JIUTEPATYPbI 1 HHTEPHET-UCTOYHUKOB:
v' http://proprof.ru/stati/careera/vybor-professii/o-professiyah/matematika-v-professiyah
v' https://nsportal.ru/ap/library/nauchno-tekhnicheskoe-
tvorchestvo/2013/04/21/matematika-v-professiyakh
v’ https://videouroki.net/razrabotki/material-na-temu-mesto-i-rol-matematiki-v-
meditsine.html

JI.B.JloruHoBa

Tumckuii puman 001acTHOTO OFOKETHOTO

po¢ecCHOHATLHOIO 00Pa30BaTEIBLHOIO YUPEXKICHUS

«CoBeTckHii colMalibHO-arpapHblii TeXHUKYM uMeHu B. M. KisikoBay»
PykoBoautens SkoneBa A.B.

MATEMATHUKA B MEJUIIUHE

Matemartuka npeacTaBiseT co00i HayKy O CTPYKTYpax, MOPSAKE M OTHOILICHUSX, KOTOopas
HMCTOPUYECKH CJIOKWJIACh Ha OCHOBE ONepanuii mojacu€ra, WU3MEpeHUus M omucaHus Gopm
peanbHBIX 00beKTOB [1].

Marematuka HE OTHOCUTCSI K €CTECTBEHHBIM HayKaM, HO IIMPOKO HCIIOJIB3YETCS B HUX KakK
JUIsT TOYHOW (POPMYTUPOBKH HUX COACpXKaHHUSA, TaK W JUIsl TOJNYyYEHHUS HOBBIX pE3YJIbTaTOB.
Marematuka — (QyHIaMEHTaJIbHAsI HayKa, KOTOpas MPEJOCTABIISIET S3BIKOBBIE CPEACTBA JPYTUM
Haykam [2].

B meaumuHCKuX 00pa30BaTEeNbHBIX YUPEXKICHHUIX POJIh MAaTEMAaTUKH HEMPUMETHA, TaK Kak
BO BCEX CJIy4asix Ha NEPBBIM IUIaH, €CTECTBEHHO, BBIABUTAIOTCA MEIUIIMHCKHAE W KIMHUYECKHE
JTUCIUIIIMHBI, @ TEOPETUYECKHE, B TOM UYHCJIE MAaTeMaTHKa, OTOJABUTAIOTCS Ha 3aJHUN IJIaH, KaK
npenMeT 0a30BOro BhHICIIErO O0pa3oBaHud. B JaHHOM ciydae HE YYUTBIBAE€TCSA, UTO
MaTeMaTu3alus 3ApaBOOXPAHCHHS] B MHPOBOM IMPOCTPAHCTBE TMPOUCXOJUT CTPEMUTEIHHO,
BBOJISITCS HOBBIE TEXHOJIOTMH U METO/Ibl, KOTOPbIE OCHOBaHbl HA MATEMATUYECKUX JOCTUKEHHUSX B
00J1aCTH METUIIUHBI.

[leHHOCTP MaTEeMaTHUKH B TaKUX MEHEE CTPOTMX HayKaxX Kak «MEIUIMHA W OUOIOTHS -
HEPEIKO CTaBUTCS MO cOMHEHue [1].

MeaumiiHa 3TO cUCTeMa HayYHBIX 3HAHUN U MPAKTUYECKUX MEP, KOTOPhIE OOBEIMHSIOTCS
[ETbI0 JAUArHOCTUKH, JICUeHUS W TMPOPUIAKTUKH 3a00JE€BaHUM, COXPAHCHUS W YKPETUICHHS
3I0POBbS ¥ TPYAOCIOCOOHOCTH JIOACH, MPOJATICHUS KHU3HU, a TaKKe OOJErdyeHus: CTpagaHuii OT
(GUBUYECKUX U IICUXUYECKUX HeayroB [1].

MaremaTrka IpUMEHSETCS BO MHOTUX c(pepax yeloBeYecKoi 1 001ecTBeHHOM Ku3Hu. [Ipu
9TOM, O€3yCIIOBHO, POJb MAaTEMAaTHKW B TOYHBIX HayKax OOIIENpU3HAHHA, HO IEHHOCTh H
[[EIeCO00Pa3HOCTh HCIIOJNIB30BAHUS PA3UYHBIX MAaTEMaTHYECKUX METOJOB JIOBOJIBHO YacTO
CTaBUTCS O]l COMHEHHE. Takoe MHEHHE O0YCIOBIEHO M3MEHUYHMBOCTBHIO Pa3IMYHbIX (PAKTOPOB U
MX TECHOU B3aMMOCBS3bI0, XapaKTEPHOU JIJIs1 MEAUIIMHCKHUX UCCIeI0Banmi [1].

Ha cerogusmmHuii eHb MaTEMaTUYECKUE METOJbl IIUPOKO HCIIOIB3YIOT JISI OMHCAHUS
pa3IMYHBIX MEIUIIMHCKUX MpolleccoB. B pesynbrare, Gmaromapsi MOMy4eHHBIM JaHHBIM, MOKHO
BBIOMPATh HanbOOoJIee ONTUMAIbHBIC HATTPABJICHUS JUATHOCTUKH U JICYCHUS TIAI[MEHTA.

[Inroc ko Bcemy cremayeT m00aBUTh, YTO ceWyac JOUArHOCTUKA 3aboieBaHHil Ha
MaTeMaTUYeCKON OCHOBE BBICTYHAET JUIsl Bpaua TaKUM K€ BaKHBIM HHCTPYMEHTOM, KaK pacueThl
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I vHKeHepa. OHa TMOMOraeT yCTaHaBJIMBATh JEHMCTBUTENIBHO TOYHBIA JHMArHo3. BaKHOCTH
MaTE€MaTUYeCKHUX METOJ0B B COBPEMEHHOM MEIAUIMHE TPYAHO IMEpPEOleHUTh, TaK Kak
CBOEBPEMEHHO ITOCTaBJICHHBIM JHArHO3 CYIIECTBEHHO oOJjierdaer BBIOOpP MeTona JICYCHHS |
MOBBIIIAET BEPOSTHOCTH BBI3JOPOBJICHUSI OOJIBLHOTO.

be3 3Hanus maTemMaTHKH ObUIO OBl HEBO3MOYKHO PEIICHUE MHOTHX MEIUIIMHCKUX 3a71a4.

Paznuunble KOHKpETHBIE MaTEeMaTHYECKUE METOAbl MPUMEHSAIOTCS K TakKUM 00JacTsIM
MEIUIIMHBI, KaK TaKCOHOMHMS, TEOpHUs SIHJIEMUM, T€HETHUKA, MEIUIIMHCKAs TUarHOCTHKA |
OpTraHu3aIys MEIUIUHCKON CITyXObl. CyIIECTBEHHO, BaXXEH BOMPOC O TOM, B KaKUX OOJIACTSIX
MPUMEHUMBl MaTeMaTHYECKHE METOAbl. MBI HECKOJbKO KOHKPETHEE pPacCMOTPUM OO0JIacTH
NPUMEHEHHUS MaTeMaTUKu B MeaunwHe. /[0 cuX mop Mbl MMENW B BUAY TJIABHBIM 00pa3zom
MEUITMHCKUE UCCIIeI0BaHMs, TpeOytonme 00Jiee BHICOKOTO YPOBHS aOCTpakiuu, 4eM (u3uKa U
XHUMHS, HO TECHO CBSI3aHBI C HUMH [2].

MareMaTHyeckue METOJbl B MEIUIIMHE TPEICTaBISAIOT COOOW COBOKYITHOCTH METOJIOB
KOJIMYECTBEHHOTO WM3y4YEHUS W aHAIM3a COCTOSHUS W (WIM) TOBEIEHUS OOBEKTOB U CHUCTEM,
KOTOpBIE OTHOCSITCSI K MEIUILIMHE U 3APAaBOOXPAHEHUI0. B MeauIHe U 3ApaBOOXpaHEHHH B KPYT
SIBJICHHM, KOTOPbIE M3YYAIOTCS C MOMOIIBI0 MAaTEMAaTHYECKHUX METOJIOB, BKJIIOUYAIOT IPOIIECCHI,
MPOUCXOJISIINE Ha YPOBHE LIEJIOCTHOTO OpraHu3Ma, ero CUCTeM, OPTaHOB M TKaHEeH; 3a00JeBaHus
U CHocOObl MX JICUECHMs; TMPUOOPHl M CUCTEMbl MEIMIIMHCKONW TEXHHUKH; TOMYJSIUOHHBIE H
OpraHU3aIlMOHHBIC ACIEKThl MOBEACHHUS CIIOXKHBIX CHCTEM B 3JIpaBOOXPAaHEHUHU; OMOJIOTHYECKHE
MPOLIECCHI, NMPOUCXOJSIINE HAa MOJCKYJSIPHOM ypoBHE. biaromaps mareMaTHYecKUM METOJaM
3HAYUTEILHO PaCHIMPHUIIACh 00J1acTh MO3HAHHUS OCHOB JKU3HEACATCIHPHOCTH M TOSBHIMCH HOBBIC
BBICOKOA()(DEKTHBHBIC METOJBI JTMATHOCTUKM M JICUeHHUs. MaTeMaTHYeCKHe METOJbI JIeKAT B
OCHOBE pa3pabOTOK CHCTEM >KM3HEOOECHeUeHHUs, MIMPOKO HCHOIB3YIOTCS B MEIUIIMHCKOM
TexHuke. Bce O0JbInyt0 pojib BO BHEAPEHWHM MATEMaTHYECKHX METOJOB B MEIUIIMHY WUIPAIOT
O9BM [2].

CnHcoK HUTHPYeMOii JTUTEePaTypPhl H HHTEPHET-HCTOYHHKOB:
1. http://www.exponenta.ru
2. http://mwww.mathnet.ru

B.A. JlykbsinunkoB, C.. UepHbimoB

Ob6nactHoe Oro1KeTHOE MPohecCHOHAIbHOE 00Pa30BaTENbHOE YUPEXKICHUE
«Kypckuil aBTOTEXHUYECKUN KOJIIEIAK»

PyxoBoaurens: Andeposa E.A.

MATEMATHUKA B MOEW TIPO®ECCUHU

MaremMaTHKa Hy)XHa KaxJ0My 4eioBeKy. be3 He€ Mbl Obl HE MOTJIM U3MEPSTh, BBINOIHAThH
apudmeTnyecKkrue AeUCTBUS U peliaTh MPOCTEHIINE U CIOKHEHIIMe MpakTHUeckue 3agauu. bes
ATOM HAyKM MBI Obl HE CMOTJIM MOCYMTATh CAAady B MarasuHe, MOCTPOUTH JOM WM PacCUUTaTh
paccTosHUE OT CBOEro jAoma A0 Komemxka. [lo Hamemy MHEHHIO, eciau Obl 4eJIOBEK HE 3Hal
MaTeMaTHKy, TO He CMOT Obl M300pecTH Beld, 0€3 KOTOPBIX HAIly >KU3Hb MPEICTABUTH HEINb3S:
TEJEBU30PbI, TeIePOHBI, KOMIIBIOTEPHI U IPOYHE, CTABIINE YK€ OOBIIEHHBIMH, ITPEIMETHI.

Bce nmrogu B JKM3HH, B TOM YHCII€ U MBI, BBIIOJHSIOT CJIOXKHBIE PACUETHI, UCIOJIB3YIOT
BBIUHCIUTENbHYIO TEXHUKY, (OpPMYIbI, YUTAIOT HHPOpPMAIMIO B BUAE TaONIUL, aUarpaMM U
rpadMKOB, COCTAaBIIAIOT HECIOXHBIE AITOPUTMbI. Bce OSTHM 3HAaHMSA M HaBBIKM JaeT Ham
MaTemaTtuka. B cBoeil paboTe Mbl MocTapaiuch y3HaTh, KaKhe 3HAHUS 3TON Hayku TpeOYIOTCs B
npodeccun aBTOMEXaHUKa U KaK 3TO IPUMEHSIETCS] Ha IPAKTHKE.

Kto xe Ttakoii aBTOMexaHMK? ABTOMEXaHUK - paOOuuii, BBHIIOJHSIOUIMN pPEMOHT H
TEXHUYECKOE 00CTyKMBaHHE aBTOMOOMIIBHOTO TPAHCIIOPTA, @ TAK)KE OCYLIECTBISIOMINNA KOHTPOJIb
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HaJ TEXHUYECKUM COCTOSHUEM aBTOMOOMJIEH C MOMOIIBI0 JUArHOCTHUYECKOTO O0OpYyIOBaHUS U
npuOOpOB.

Hemuoro u3 ucropuu. Ilo mepe pa3BuTHS aBTOMOOWJIBHOTO TpPaHCIOPTa YCUJIMBAIIACH
NOTPEOHOCTH B JIIOJISAX, CIIOCOOHBIX MOIEPKUBATh ABTOMOOUIIN B HCIIPABHOM COCTOSIHUU. Pe3koe
yBelnMueHHe  konuyectBa  aBTomoOmier B 30-e  rompl XX BekaB  CBS3M  C
n3o0pereHneM Konaeiiepa ['eapu @opaoM 00yCIOBIIIO CIIPOC HA CIICHUAIMCTOB IO UX PEMOHTY.
B 50-¢ rompr XX Beka YCIOXKHEHHE KOHCTPYKIIMA aBTOMOOWJISI W TIOSIBJICHHE CJIOXKHOTO
JIMarHOCTHYECKOTO obopyoBaHus PUBOAUT K CrielraIu3alu
aBToCiecapel: MOTOPHCT, aBTOSJIEKTPHK, MaJIsp, BYJIKAaHU3aTOPUIUK U T. 11.; BO3HUKAET
HEOOXOUMOCTh B CIHEIUAIHUCTAX MIMPOKOTO MPOPUIIsi, CIOCOOHBIX KOOPAWHUPOBATH pPadoOTy
JIPYTHUX aBTOCecapen.

B nopesomonmonnoi Poccun aBrocnecapeii TOTOBHIM B PEMECIECHHO-IIPOMBIIUICHHBIX
YUMJIMIIAX M y4eOHO-TIOKa3aTEeNIbHBIX MAaCTEPCKUX, B COBETCKOE BPEMS IMOIYYUTh MPOPECCHIO
aBTociecaps MoxHO Obu10 B IITY, a aBTOMexaHuka — B TexHUKyMe. Ha cerogusimnuii AeHb 310
oJiHa U3 Hanbosee BOCTPEOOBAHHBIX U BHICOKOOIUIAYMBAEMBIX pabouux npodeccuil.

B xone paboThl, U3Y4YHB JOCTYIHYIO JINTEPATYPY U IPYrUe UCTOYHUKH HHPOPMAIUH, MBI
BBISICHUIIU, TJI€ TIOHAJ00SATCS 3HaHUS MaTEMaTHKHU B Hailed Oyaymieit npodeccun. OcTaHOBUMCS
Ha HEKOTOPBIX MPUMEPaXx.

1. ABToMoOunbsHbIe Qapbl. s Toro 4ToOsl 3epkano (ap oTpaxkaio JIy4d HapaiedbHbIM
My4KOM, 3€pKaly HYXKHO mnpujate ¢GopMmy mnapadoyionjia BpallleHUs, BHYTPH KOTOPOTO B
oTpezeNieHHONM TouKe HaxoAuTcs Jammnouka. [Tapabonous BpaieHus: — 3T0 MOBEPXHOCTh, KOTOpast
oOpa3yercs IpH BpallleHUH mapadbobl BOKPYT ee ocH. [2] C moHsATHEM mapadoIibl Mbl BCTPEUATHCH
B Kypce airedpsl — 3T0 rpapuk QyHKIUU y=X2 :

2. Usrorosnienue mecreped. st Toro, 9T00bI M3TOTOBHUTH MIECTEPEHKY HAI0 OKPYKHOCTH
pa3nenuTh Ha n-paBHBIX YacTed. Kak 3To cienaTh yunTenb oOBSCHSI HAM Ha YPOKax F€OMETPHH:
MIpU TIOMOIIM LHUPKYIS, JUHEUKH U TPAHCIOPTUPA Mbl YUYWIHCH JIETUTh OKPYXHOCTh Ha JH000€
KOJIMYECTBO PABHBIX YACTEH.

3. [Tog6op nopriHe# k nuauHApaM. s mogdopa MopiHen K IMMIHHAPAM BBIYHCIISIOT 3a30D
MEXAy HUMH. 3a30p OINpeAeNsIeTcs] KaK pa3HOCTh MEXAY 3aMEPEHHBIMH JUAMETPAMH MOPIIHS U
uunuHApa. HomuHanbubeiit 3a30p paBen 0,025-0,045 MM, a nmpenensHo pomyctumbii — 0,15 M.
3/1ech MCHOJb3yeTCs MOHATHE UAMETPa, ¢ KOTOPHIM Mbl 3HAKOMWIMCH Ha YPOKax I'€OMETpHUHU.
Tak>ke MbI U3y4alid BUJI U CBOMCTBA (PUTYPHI IUITUHIP.

4. Pa3zpaboTka MpoeKTa CTAHIIMH TEXHUYECKOTO OOCIYKMBAHHs JETKOBBIX aBTOMOOWIIEH.
[Ipu BBIMOTHEHUU PACUETOB YKCIIA MMOCTOB TEXHUUYECKOTO OOCIY)XKHMBAaHUSA W TEKYIIETO PEMOHTA
UCIIONIB3YETCSI OUYEHb OOJBIIOE KOTHYECTBO (POPMYIT, HABBIKM PaOOTHI C KOTOPHIMU MBI MOTyYaeM
Ha ypokax MmaTemaTtuku. Hampumep, oOiiee 4mcio MOCTOB yriyOJIEHHON MONKH, yOOpOUHBIX
pabor EO, pabor TO-1, TO-2, oOmero u yriyOJeHHOTO IUArHOCTUPOBAHMS, pPa300pOUHO-
COOpPOYHBIX M PETYJIUPOBOYHBIX PAOOT, CBAPOUHO-KECTSHUIKHX, IEPEBOOOPAOATHIBAIOIINX U

T.K,
ﬂpI’CTCMPcan
roJloBoii 00BbeM pabOT JAaHHOTO BHUAA, Yel,-4, BBIYHCISETCS W3 o0mero oobéma paboTr s
MPOEKTUPYEeMOro ydacTka, KH — kod(duimeHT HepaBHOMEPHOCTH 3arpy3Kud MmocToB; Jpr —
YHCIIO0 pabouyux JHEW B rojly COOTBETCTBYMOMIEH 30HHI (ydacTka); C — 4mcIo cMEeH paboThl B
CyTKH); TCM — MPOJOIKUTETHFHOCTh CMEHBI, 4; PCp — MpUHATOE CpenHee Ynuciao padbounx Ha OJl-
HOM IIOCTY; 77, — KO3()(UIMEHT HUCHONb30BaHUs pabodero BpeMeHu mocta. s Toro, 4ToObl

, rne Ti —

MassipHbix pabot TP ompenensiercs B obuiem Buie no popmyne: 17, =

MPAaBWJIbHO BBIYMCIUThH 3HAUEHUE, PACCUUTHIBAEMOE 10 (opMyJie, Mbl JOKHBI YMETh paboTaTh ¢
Ta0NIMIAaMHU, B KOTOPBIX YKa3aHbl KO3 duinenTsl, Hanpumep, Ku nium 7, .

Takux npuMepoB MOKHO PUBECTH OYEHb MHOTO.

B coBpemeHHOM MHpe 10 noporaMm OeryT u OeryT ThICSYM aBTOMOOWIIEH, a Te BpeMeHa,
KOI'Zla JIIOJU CaMOCTOSITEIbHO YMHWINA CBOUX JKEJIE3HBIX KOHEH B rapakax M Ha Jadax, ylid B
IPOILJIOE — CEro/iHs MOAAaBIsAIoIIee OOIBIINHCTBO BOAUTENEH 00paIiaeTcst B aBTOCEPBUCHI. 3/1€Ch
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https://ru.wikipedia.org/wiki/XX_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D0%B9%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D1%80%D0%B8_%D0%A4%D0%BE%D1%80%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%82%D0%BE%D1%80%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%B2%D1%82%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D0%BA&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D1%8F%D1%80
https://ru.wikipedia.org/w/index.php?title=%D0%92%D1%83%D0%BB%D0%BA%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80%D1%89%D0%B8%D0%BA&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%84%D0%B8%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%82%D1%8F%D0%B1%D1%80%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D1%80%D0%B5%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BC%D0%BF%D0%B5%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D1%80%D0%B5%D0%BC%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%84%D0%B5%D1%81%D1%81%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE-%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%83%D1%87%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D1%83%D0%BC
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%84%D0%B5%D1%81%D1%81%D0%B8%D1%8F

BCE 3aBHCHUT OT CIICIMAINCTOB: KBAIM(HUINPOBAHHBIA aBTOMEXAHUK — 3aJIOT JOJITOH KH3HHU U
OecriepeOoiiHON pabOTHl MaIIMHBL. 3HATh YCTPOWCTBO aBTOMOOWIIS, PAacCUMTHIBATH CKOPOCTD,
KOJIMYECTBO TOIUIMBA, U3HOC TEXHUYECKUX JETalel — s KBATU(HUIMPOBAHHOTO aBTOMEXaHUKA
OJIHA U3 CaMbIX IJIaBHBIX 3aj1a4. [3]

B 3akimroueHne XOTHUM cKa3aTh, 4TO padOTas HaJX JAaHHOM cTaThEl, mocemiast 3aHATHS IO
MaTeMaTUKe B JIIOOMMOM KOJUIG/KE, paboTas HaJ NPOCKTaMH C IIpErojaBaTeieM JJaHHOTrO
IpeaMeTa, Mbl IPUIUIA K MOHUMAHUIO TOTO, 4YTO 0€3 3HAaHUHI MaTeMaTHUKH HE 00OMTHUCH HUKOMY
HU B OBITY, HH B IPO(ECCHH.

Cnucok HUTHPYeMOii JJUTEepaTypbl M HHTEPHET-UCTOYHNKOB:

1. http://www.childrenpedia.org/2/page289.html (nata oopamenus: 17.11.2017).

2. Xabaposa B.B., Apanmos J.JI. MATEMATUKA B TIIPO®ECCHUU
ABTOMEXAHUKA // Marepuaner  VIII  MexnyHapoaHoOH — CTYIEHYECKOM
AJIEKTPOHHOW HaydHOUW KoH(pepeHumn «Cryaendeckuii Hay4dnbiii gopym» URL: <a
href="http://www.scienceforum.ru/2017/2575/30983">www.scienceforum.ru/2017/2
575/30983</a> (mata oopamenus: 17.11.2017).

3. https://nsportal.ru/shkola/matematika/library/2016/11/21/matematika-v-professii-
avtomehanik (narta oopamenwus: 17.11.2017).

A.T'. Mawxkapa, I'. C. IlognpsitoB

Ob6nacTHoe OroKeTHOE MPoecCHOHATEHOE 00Pa30BaTEIHHOS YUPEIKICHHE
«Kypckuii rocy1apCTBEHHBIN MOTUTEXHUUECKUI KOJLIEIHK

PykoBonurens Carraposa B.C.

MATEMATHUKA B JAHAIIA®THOM JIN3AVMHE

Marematuka  NpPOHHMKAaeT  BO  Bce  cdepbl
YeJIOBEYECKON JesTeTbHOCTH. TpYyAHO Ha3BaThb XOTsS Obl
OJIH pazznen HayKHu WIH KaKyl0-HUOY b
npo¢eCCHOHATBHYIO JESTEIBHOCTD, rue HE
IPUCYTCTBOBAJIA Obl MATEMATHKA UJIH €€ METO/IbI.

YMeHue npUMEHATH IIOJIyYEHHBIE TEOPETHUECKUE
3HaHMS HA MPAKTUKE MOXKET CIYXHUTb KPUTEPUEM OLIEHKH
YPOBHS KyJIbTYPHOT'O Pa3BUTHUS YEJIOBEKA.

TeicsueneTHs s UCTOpPHUS JaHAMA(THOTO HCKYCCTBA
TECHO CBSI3aHA C PA3JIMYHBIMU BUAAMH HCKYCCTB, IIEPBYIO
odepeqlb C APXUTEKTYPOW, CKYJIbNTYpOH, >KMBONMCHIO. U
TaKOM Haykoil Kak MaremaTtuka. B pasHooOpa3uu
HCTOPUYECKH CIIOKMUBILUXCS CTHJIEH YeTKO
MIPOCMAaTPUBAIOTCS 1Ba OCHOBHBIX
HaIpaBJIEHUS: PETyIIpHOE (TEOMETPUIECKOE) U
nen3zaxkHoe. Mbl TOrOBOPHM O pETYJISPHBIX
cajax M rmapkax.

Perynsipublii cag gBisieT HaM CUMMETPUU
3aKkoH. M3nenusi MCKycCTB B Cajbl MPUHOCUT
oH. IloBciogy pa3sMecTMB TO Bas3bl, TO
CKynbNTYypbl, M3 reoMeTrpuu B3sSIB CTpOTUe
¢burypsl, B xaHanbl, pydyenki. ..

(Kax demmnb «Campi»)
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http://www.childrenpedia.org/2/page289.html
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B mnmaHupoBKe peryiaspHOro cajia HCHOJNB3YIOTCS CHUMMETPUYHO PaCHOJIOKEHHBIE
reoMeTpuueckue (Urypbl: IpSIMOYTOJIbHUKHA, POMOBI, TPEYTOJIbHUKH, KPYT'H, KOHYCBI, IIapbl H
npyrue Gurypsl.

PerynspHocTs BOOOIIE — CHHOHUM MPaBUIBHOCTH, CTPYKTYPHOCTH, YIOPSIOYECHHOCTH. B
IPUPOJHOM Tei3axe MOYTH HET MNPSMBIX JMHHUM, KaKk HET B HEM U JPYIHX MPaBUIIbHBIX
TreOMETPUYECKUX JIEMEHTOB, TIOITOMY UCTOKU PETYIIIPHOCTH HAJI0 UCKATh UIMEHHO B TE€X JIPEBHUX
BpPEMEHAX, KOI'/Ia YeJIOBEK MPOYEPTUII HA MMOBEPXHOCTHU 3EMIIU MEPBYIO MPSAMYIO, TOTOM HAy4YHIICA
CTPOUTh MHPAMOM yroa M u300paxkarb
reoMeTpuyeckue QUryphl.

[Teii3a)KHbBINA CTHIID.

* cBOOO/IHAS IIJIAHUPOBKA,;

- WILTIO3HSA €CTECTBEHHOCTU
MeH3aKHBIX KOMITO3HIIMIA,

* HOYEPKUBAHUE  TIPUPOTHON
IpENEeCTH U MACKUPOBKA HEJOCTATKOB;

* 1IEJIOCTHOCTH KOMITO3ULIUH.

Cummerpusi.

OnHO 13 HENpeMEeHHBIX YCIOBHUM, MPHU
KOTOPBIX caj JI000ro pazMepa MOKET OBITH
Ha3BaH pEryjsipHBIM, - HaIU4he B €ro
KOMITO3MLIMM TOTO WJIM HMHOTO  THIA
CUMMCTPUH. CI/IMMeTpI/ISI— IMOBTOPCHUEC OJHOTO M TOIO K€ CHOKCTAa HJIM KOHCTPYKIUMHU, HO HEC
IPOCTO B JPYrOM MeECTE, a TaK, YTOOBI ATH 3JIEMEHTHI MOXKHO OBUIO HAJOXKHThH JAPYr Ha Jpyra
OIpeIeIEHHBIM 00pazoM.

['eomerpuueckue GUrypsl.

Ha oueHp ManeHbKOM W HEYyIOOHOM y4acTKe, TAe HH
CUMMETPUs, HHU TOBOPOTHI HE YMECTHBI, MOKHO
UCTIONB30BaTh reoMeTpudeckne ¢urypsl. [lnockocTHbIe
(Gurypel MOryT OBITH U JOBOJIBHO CIIOKHBIMH, @ IPOCTbIE —
CKJIaJIBIBAIOTCSl B OPHAMEHT; TOYHO TaK e pazHooOpasue u
00BEMHBIX (PUTYp OrpaHUUUBACTCS TOJIBKO (DaHTa3HEH.

N3yuuB HeckoNbKO cTUiieH JanamadTHOTO qu3aifHa,
C YBEPEHHOCTBIO MOTY CKa3aTh, UTO T€OMETPHsI — CTpOras 1
YeTkas HayKa, ¥ OHAa HE TEPHUT pPaCIUIBIBYATOCTH H
HEOIPEeIEHHOCTH.

Cnucok HUTHPYEeMO JUTepPaTypPbl H HHTEPHET-HCTOYHNKOB:
1. A.IMapuun «Perynspusiii can», U3narenscrso: "Pocman-IIpecc” (2005).
2. Boponos B.A. «Jlanamadtaerii quzaitn», UznatensctBo: "ACT" (2006).
3. ®otorpaduu camgoB. www. llandscapedesimg.ru

E.A. Makapues

VYakoBckuit (hpunmman 0071acTHOTO OFOKETHOTO

po¢heCCHOHATTLHOTO 00Pa30BaTEIBLHOIO YUPEXKICHUS

«CBoOOIMHCKHI arpapHO — TexHudeckuil TexuukyM um. K.K. PokoccoBckoro»
Pykosogurens Mapmankuna E.I1.

MATEMATHKA B TPO®ECCHUHN ABTOMEXAHHUKA

B stom romy s mpumen yuuthes B YmakoBckuii guman OBIIOY «CATT um. KK.
PokoccoBckoroy, uToObl MOIy4uTh Mpodeccrto aBromexanuka. CuuTaro 3Ty mpodeccuio oaHOoM
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U3 CaMbIX MPECTH)KHBIX, HO HUKAK HE OKWJAJl, YTO MHE NMpHUAETCS B OOJbIIOM 00beMe H3ydaTh
MaTeMaTuKy, (Qu3uKy, MH)OPMATUKY — MpEAMEThl, Ha MOW B3IJIAJ, HUKAK HE CBSI3aHHBIC C
YCTPOHCTBOM H PEMOHTOM aBToMoOWis. Ha Mol Bompoc «A 3adeM HaM MaremaTuka?»
npenogaBarens mareMatuku Enena [lerpoBHa mpennoxuina MHE caMOMy pa3o0Oparbes, HATH
COOTBETCTBYIOIIMKA MaTepual W caenaTh BbBoAbl. Cam TOro He moOJ03peBas, s Hayal
uccienoBanne Ha TemMy «Marematuka B Moed mpodeccuu». 3a MOMOIIBI0 s 0o0paTwics K
npenogaBarento cneraucuuiind  Buktopy [mutpueBuuy. M3 OGecenbl ¢ HUM, H3ydeHUs
JUTEPATyphI IO PEMOHTY M 00CITY’)KHBaHUIO aBTOMOOWMIIEH, ceTH VIHTEpHeT g y3Hal cleayrolee.

ABTOMEXaHUK — ATO PabOUMi MIMPOKOTO MPOQHIIL, KOTOPHIA BBIIOIHSIET ONEPALUU IO
TEXHHYECKOMY OOCTY)KMBAaHHUIO M PEMOHTY aBTOTPAHCIIOPTHBIX CPEICTB, KOHTPOIUPYET
TEXHUYECKOE COCTOSHUE aBTOMOOWJIEH C TOMOIIBI0 JHAarHOCTHYECKOrO0 O0OpYJOBaHUS U
npuOOpOB, YIPaBISIET AaBTOTPAHCIIOPTHBIMH  CPEACTBAMH. JTa MPOQeccHus IMO3BOJSET
YBEJIMYUBATH CPOKU IKCILTyaTallUy aBTOMOOWJISI, OCYIIECTBISTh CBOEBPEMEHHYIO MPOPUITAKTHKY
ero (yHKIIMOHATLHOTO COCTOSIHUS, YTO 00eCTIeunBaeT 6€30MacHOCTh JOPOKHOTO JIBFKCHUSI.

['te mmeHHO Tpu 00CTYKMBAaHWW aBTOMOOWIIS IPUTOAATCS 3HAHUS 110 MaTeMaTuke?

1. ABTOMOOWIbHBIE (papbl. —

Jnist Toro uToOBI 3epKaiio Gap oTpaxkano Jydu
MapauIeILHBIM ITYYKOM, 3epKaTy HYXKHO MPUAATh GopMy ‘
napaloJionia BpallleHus, BHyTPH KOTOPOTO B ONPEAEIEHHOM TOUKe / PACCBEATE

B N\
]

OTPAKATE® /

v ¥

HaxoauTcs namrouka. [Tapabosons BpaleHus — 3TO IOBEPXHOCTD, \

KOTOpasi 00pa3yeTcs MpH BpallleHHH apadoIibl BOKPYT ee ocu. [Ipu -1

‘ 1 el ™ KOMMAYOK
IIOBTOPEHUH HIKOJIBHOTO Kypca MaT€MAaTUKU MbI PACCMOTPENH 3Ty /| M° S -
temy «KBagparuunas GyHKIUS sz U €€ CBOMICTBa». 4l / \ BRE

BATBHETO
aBTOMOOMIIS IIUPOKO IMPUMCHAIOTCA IICCTCPHU. ,HJ'IH HU3TroTOBJICHUA CBETA N

LIECTEPEHKU HYKHO OKPYKHOCTb Pa3JeIMTh HA N-PABHBIX YacCTEH.
370 3a/1a4a TEOMETPUHU: JeTUTh OKPYKHOCTb Ha JIF000€ KOJUYECTBO
paBHBIX yacTted. PopMyia I BBIYMCIICHHS YIUIa IPABUIIBHOTO N-yrOJIbHUKA

2. HU3rorosiaenue HIecTepeH. B YCTPOMCTBE HM/ J

3. [Mondop mnopmHeld k uuauHapam. s mnombopa mopiTHEH K HUIWHIpPAM
BBIUNCIISIIOT 3a30p MEXAYy HHMH. 3a30p
onpezenseTcss Kak pa3HOCTb  MEXAY
3aMEpPEHHBIMUA JIUAMETPaMU MOPIIHSA H
nuinuHapa. HoMmuHaNBHBINA 3a30p paBeH
0,025-0,045 mm, ipeaenbHO JOMYCTHUMbIH
—0,15 Mm.

Jnamerp nNOpHIHSA M3MEPSIOT MHUKPOMETPOM B IIJIOCKOCTH, TNEPHEHAMKYISIPHOH OCH
MOPIITHEBOTO MaJbIIa, HA PACCTOSHUM 51,5 MM OT THHMINA MTOPIIIHS.

4. PerynupoBka ;11o¢ra pyjieBoro KoJieca.

Crnerka noBepHyTh PYJIEBOE KOJIECO B OJJHY U APYTYIO
cTopoHny. B cnyuae, ecnu modT a cocrapiset 6omee 30 M,
HE00XO0IUMO MTPOBEPUTH PYJIEBOE YIIPABIIEHUE U BCE ETalIN
PYJIEBOr0 MEXaHM3Ma Ha upe3MepHbIi modT. Ha nerkoBom
aBToMoOwIIe TO(T HE ToJDKEH TpeBbImath 10 rpaaycos, Ha
rpy30BoM — 25 rpanycoB, Ha aBTo0yce — 20 rpaaycos.

S. Pa3Ban — cxoxaenue. Pa3zBay nepenHuii - 3T0 yroi
HAKJIOHAa KoJjieca 10 OTHOUIEHMIO K JOpPOKHOMY IOKPBITHIO B
BEPTUKAIBHON IIJIOCKOCTH. ECIIM BEpXHsA 4acTh KOJIECa HAKIIOHEHA
K LIEHTPY aBTOMOOMUJISI, TO pa3Baji OTpULIATEIbHBIH, €CIIU HApYXKYy, TO
MOJIOKUTENbHBINA. B Hamem ciyuyae pa3Bail cocTaBisieT: Uil JeBOro kKojeca - +33' (MUHYTBI) JUIs
npaBoro - +36'. PasHocTh pa3BasioB He joipkHa npeBbimarh 30', T. K. MOXKET BBI3BIBATh YBOJ a/M
OT IPSMOJMHENHOTO ABIKEHUSA. CXO0KIeHue nmepeaHee pasjaejbHoe - Yoyl MEXAY MPOa0JIbHON

e -

»\ 10mMm

70



OCBhI0O aBTOMOOWJISI U TIJIOCKOCTBIO, TIPOXOJAIIEH 4Yepe3 IIEHTP JICBOTO WM IMPaBOTO Kojeca B
otnenbHOCTH. CXOXKIeHHe MepeaHee CyMMAapPHOe MOJIY9IaeTCss B pe3ylibrare apu(MeTudecKkoro
CJIO’)KEHUS 3HAYEHUU pa3lieIbHOr0 CXOXJeHus. B Hamem ciydae paBHO +15', uTo HaxoauTcs B
MoJIe IOMycCKa.

6. Yrasl nosopora kosenyaroro Baia (0° — 720°), orkpbiTHe M 3aKpbITHE
KJIAMAaHOB B ra3opacnpeaeuTeTbHOM MeXaHu3Me (M3MEPSIIOTCS [UIMHBI IyT B Ipaaycax).
7. HopMbI pacxoaa ¥ 3KOHOMHUH IKCIJIYyaTAHHOHHBIX MATEPHAJIOB:
_ O S _ 09 A
Q=———=-""—.,11¢
100 100

01— JmHeiHas HopMa Ha 100 kwm,

g2 — HOpMa pacxo/ia TOIUIMBA Ha TPAHCIIOPTHYIO paboTy,

S — mpober,

A — TpaHcniopTHas paboTa.

Hopwmbl yBenmumBaroTcss Ha HECKOJIbKO MPOLEHTOB (10 35%) B 3aBUCUMOCTH OT YCIOBUM
pabotel. Pacxoxm cmasku coctaBmser 0,2 — 0,3% ot pacxoma TomnuBa. Hopmbel pacxona
ymenblatores 10 50% nans aBTomoOwiiel Mmojoxke 3 ner u yBenuuuarorca g0 30% s
aBTOMOOMIIEH cTapiie 8 JeT.

BeiBoa:

3HaHMs MaTeMaTHKU B Mpodeccuu aBTOMEXaHWKa BaXKHBI U akTyallbHbI. HeoOxoaumo ymeThb
BBITIOJIHATH JIOCTaTOYHO CIIOKHBIE PACUETHI, TOJIb30BATHCS BBIYUCIUTEIBHON TEXHUKON, HAXOIUTh
U T[PUMEHATh HYXKHbIe (GOpPMYIbI, BIaJeTh MpPUEMaMH T€OMETPUUYECKUX H3MEpEHUH,
MaTeMaTHYECKH TPaMOTHO YUTaTh WH(OPMAIIHIO, TTOJIb30BaThCS MIOHATHEM TporeHTa. Kak ckazan
M. U. Kanunun: «Ecnu Bbl XOTUTE Yy4acTBOBATh B OOJBIION )KM3HHU, TO HATIOJHUTE CBOIO TOJIOBY
MaTEMaTHKOMW, TIOKa €CTh K TOMY BO3MOKHOCTh. OHa OKa)XeT BaM IMOTOM OTPOMHYIO TIOMOIIb BO
Bcel Bamieil paborey». S gymaro, 94To Moe HCCleOBaHHE O 3HAYCHHH MAaTeMaTUKH B mpodeccuu
ABTOMEXAHUKA €I1l€ HE 3aKOHYEHO.

Cnucok HUTHPYEMOH JUTEPATYPbl H HHTEPHET-HCTOYHHKOB:
1. Maremaruka: y4eOHUK s CTyA. ydpexiaeHuil cpen. mnpod. Obpasosanus/ M.U.
bammaxkoB. — 9-oe u3j., crep. — M.: M3parensckuii ieHTp «Akamemus», 2014, — 256 c.
2. I'py3oBble aBTOMOOMWIN: yueO. [{ng Hau. npod. O6pazoBanus/BsuecnaB AsekcaHapoBUY
Ponuues. — 3-e uzn., crep. — M.:M3narensckuii ieHTp «Akamemus», 2002. — 256 c.
3. http://vk.com/avtomechanik - "SI - ABTomexaHuk" - TazeTa A5 aBTOCEPBUCA

JI.A . MamaeBa

Ob6nactHoe Oro/1KeTHOE MPOohecCHOHAIbHOE 00Pa30BaTENbHOE YUPEXKICHUE
«Kypckuit rocy1apCcTBEHHBIA TEXHUKYM TEXHOJIOTUNA U CEPBUCA»
PykoBogutens Crenanenko JI.H.

MATEMATHKA B ITPO®ECCHUH «TEXHOJIOI' OBIIECTBEHHOTI'O ITUTAHUS»

«...MaTeMaTHKa KakK Mcciel0BaHne, KaK MPUKIIafHas TUCIUIIMHA
Y KaK TBOPYECTBO UMEET MHOTO OOIIETO C MPUTOTOBICHUEM I
Jbxum Xennu, npod. matematuku B Smith College

MaremaTrka JaeT JIOJISIM METOJAbl M3YYCHHUS M TO3HAHMS OKPYKAIOIIEro MHpPa, METOIbI
HCCIICOOBAHUA KaK TCOPCTHUYCCKUX, TAK U IPAKTHICCKUX HpO6HCM.

He pa3 mpuxoaunoch ciblmath (pazy 0 TOM, 4TO MaTeMaTHKa - cTpaHa (e3 rpaHuil.
HecmoTpst Ha cBoro OaHambHOCTH, (Ppa3a O MaTeMaTHKE HMEET TOJ COO0OW OYEeHb BECKHE
OCHOBaHUs. MaTemMaTHKa B KU3HH YEJIOBEKa 3aHUMAET 0c000e MecTo. MBI HACTOIBKO CPOCIIHUCH C
HEH, 4TO MOMPOCTY HE 3aMeyaeMm eé.
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MareMaTnyecknue 3HaHUS W HABBIKM HEOOXOJMMBI MPAKTUYECKH BO BCEX MPOdecChsx.
OpHOM U3 MIaBHBIX CIeNUAIbHOCTEH B chepe MPON3BOACTBA MPOIYKTOB OOIIECTBEHHOTO MTUTAHUS
- 3T0 TexHoJor. IlpeacraButens 3ToM mpodeccur MOMKEH XOpOIIo pa30upaThCsi BO BCEX
acrekTax npou3BojacTBa. OH JIOJDKEH ONpENeNsiTh KadeCTBO MPOJIYKTOB, PacCUUTHIBATH
WX KOJIMYECTBO ISl MOJTY4YeHUs TOTOBBIX Oton. CocTaBiaTh MeHIO. Pacripenenarts o0s3aHHOCTH
MEXKIy TIOBapaMu U KOHTPOJMPYET WuX pabory. OTBe4yaer 3a UCIPABHOCTh OOOpYyIOBaHUS
1 KQ4eCTBO T'OTOBBIX OJIIOII.

TexHONOr OOIIEeCTBEHHOTO MHUTAHUS JOJKEH O00S3aTehbHO YMETh ONPEIENSTh BIAXKHOCTH
MPOAYKTOB, PACCUMUTHIBATH THEBHYIO HOPMY NMUTAHUS B MPOLIEHTaX, IPOU3BOJUTh KAJIbKYJISIIIUIO U
yu€T mpoayKTOB nuTaHusA. [103TOMy, KOHEUHO, BaXKHBI JJISi ATOH HpPOQeccuu MaTeMaTHYeCKUe
3aa4M HA MPOUEHTHI.

3anaua 1. [loBapy pecropana HEOOX0OAUMO MPUTOTOBUTH 65 mopuuii 6udmrekcos mo 200 r
B Kak10i. CKOJIbKO HEOOXOAMMO B3ATh MsICa, €CIIM U3BECTHO, YTO MSICO IPH kapke TepseT 35%
CBOEH Macchl.

Pemenue:
1. Haiinem cHauama CKOJBKO BCErO JIOJKHO MOJYYHTCS TOTOBOW MPOTYKITHH:
65*%0,2=13xkr
2. O6o3naunm 3a X KIr KOJMYECTBO Msca, KOTOpoe Tpedyercs ist

npurotoBieHuss Oudmrekca. Torma X kr — 3ro 100%, a 13kr — 3to 65%. OTtcroma
HaxoguM X=13*100/65=20 kr
Otger: 20 kT Msica TpeOyeTcst Iisl IPUTOTOBICHUA 65 nopiuil OudITEeKCOoB.
TexHoMor pacCYUTHIBAET 00BEM MOCYIbI, KOJIWYECTBO KHUIAKOCTH JUIsi TOYHOTO pacuéra
KoJm4ecTBa nopuuid. [103ToMy BaKHBI 3a/1a4i HAXO0KIEHUSA IJIOMIaAeil 1 00bEMOB.
3apaua 2. Kactprons umeer dopmy uumnunapa (puc.l), obpasyromas kotoporo 45 cwm, a
nuameTp ocHoBaHMs 50 cM. MOXKHO JIM MPUTOTOBHUTH B 3TOM KacTproie 350 mop EHOTO

MOJIOKa, €CJTH TIPU HarpeBaHuH 00bEM MoJIoKa yBeanduBaeTcs B 1,1 pas. -

Pemenne:
1. Haiinem cHauana 00bemM MOJIOKA, KOTOPBIA HEOOXOAMMO
BCKUIIATUTE: 350x0,2=701
2. Haiinem 06bem Mosoka nipu HarpeBanuu: 7x1,1=77n
3. Haiinem o6bem kactpronu: V = Tir2h Puc. 1

V = 3,14x625x45 ~88312,5mn ~88,31
CpaBHuBaeM O00BEM KacTplOJIM M MOJIOKA, IOJy4daeM
88,3>77, cnemoBarenbHO, B JIaHHOM  KacTPIOJIE  MOKHO
IPUTOTOBUTH TPeOyeMOE MO YCIOBUIO KOJIMYECTBO MOJIOKA.
3apaua 3. Nmeercs nBe kactpronm (puc.2). Koropas u3 Hux
BMECTHUTEINIbHEE - [TpaBasi, LIMPOKas UM JieBasi, BTpoe 0oJiee BbICOKasl, HO
BIBOE Oonee y3Kas?

Pemenne: Puc. 2
1. Haiiniem o6beM mpaBoii kactpronu: V; = Tirh?
2. Haiinem o0beM eBoi KacTpIOJIH:

2
V, =7 G) 3h = %nrzh, cienoBarensHo, V; >V,
OtBet: O0BeM MpaBoit KacTPIOJIW OOJIBIIE, YeM 00BEM JICBOH.

TexHONOr OOIIECTBEHHOTO MHUTaHUS JODKEH YMETh COCTAaBIATH TEXHOJIOTUYECKUE
CXEMBI TIPUTOTOBJICHUS OJIFOJI, PACCYMTHIBATH B KAKUX MPOMOPIHSIX MOAOUPATh KOMITOHEHTHI
JUTSE KyJTMHAPHBIX OJIFOJI, OTIPEAETSATh BIAKHOCTH MPOIYKTOB, PACCUUTHIBATH THEBHYIO HOPMY
MMUTaHUS B TIPOICHTAX, MPOU3BOAWTHh KAJIBKYJIANUIO M yYET MPOIYKTOB MHUTAHHSA. TaKuM
0o0pa3oM, MpU OCBOSHHUH CIEHUATHHOCTH TEXHOJIOTa OOIIECTBEHHOTO MUTAHHUS HEOOXOIUMO
yIETUTH O0JIBIIIOC BHUMAHNUE TPHOOPETSHUIO MATEMATHUECKUX 3HAHUI M HABBIKOB.

CnucoK NUTHPYEMOIl JIUTEPATYPbI 1 HHTEPHET-UCTOYHUKOB:
e http://www.moeobrazovanie.ru/
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http://ext.spb.ru/
http://ext.spb.ru/

e http://hijos.ru/2012/08/08/matematika-v-zhizni-lyudej/

e M. U. bammakoB, Marematuka. CO0pHUK 3amad NpodUILHON HampaBiIeHHOCTH — M.:
Wzparenbckuit nenTp «Akagemusi», 2013

o Jlxum Xennu. Ctarbs «MaremMaTuka, ciareTTy “‘ajura kapoonapa’’ u Bei», 2015

E. E. MaprbinoBckuii, B. C. MokpoycoB

Ob6nacTtHoe OroKeTHOE MpodeccHoOHAIEHOE 00Pa30BaTEIbHOE YUPEIKICHHE
«Kypckuii aBTOTEXHUYECKUMN KOJUIEI)

PyxoBonutens ['onosenbkuna H.C.

MATEMATHUKA B IPO®ECCHUHN «<KABTOMEXAHUK»

Maremartuka - 370 HenpocTtas Hayka. OHa Bcerjja BCTpEYaeTcsl HaM B IIOBCEIHEBHOM JKHU3HH,
a Tak xe u B npodeccusx. Hanpumep, B mpodeccun «aBTOMEXaHUK.

B oToli cTrathe MBI 00CYIMM, Kakyro K€ poOjb MIpaeT MaTeMaTHKa B Hameil mpodeccuu
«crecapb 110 pEMOHTY aBTOMOOUIISD.

ABTOMEXaHUK — 3TO HIMPOKONPOPMILHBINA paboumii, OH BBIMOJIHSIET pa3iIMyHbIC ONEPALuU
[0 TEXHUYECKOMY 00CIyX)HBaHHUIO U peMOHTY TC, KOHTPOIMPYET €ro TEXHUYECKOE COCTOSHUE C
MOMOIIbI0 IPUOOPOB U 000pyAOBaHUA Ul quarHocTuku. Taxke ynpasiser TC.

MHoOruM nokaxkercs CTpaHHBIM HO, TeéM HE MeHee, 0e3 MaTeMaTHUKU aBTOMEXaHHKY He
oboituce. Harmpumep, B ero 00s3aHHOCTH BXOIUT:

e CocrapneHue TaOIUILbI, B KOTOPOM yKa3bIBa€TCsl IOMMYCTUMBIA H3HOC Y3JI0B JIBUTATEIIS.

N3rorosienue mecrepeH (63 reoMeTpuu He 00ONTHUCH).
BeictaBuTh 3epkana Qap, Ui oTpaskeHusl Jydel HanpaBIeHHBIM IIyYKOM.
[IpoBepka pyneBoro ynpaieHHUs.
Brruucnenue pabouero oobema JBUraTes.

Voag = Tr2h
B npuMep MOXHO IPHBECTH (OPMYITY JUIs HAXOXK/IeHHs obbema JJBC:  Pad

I'ne Vpa6 - pabounii 066EM nBUTATENS.
7t - 3,14 HEeU3MEHHOE YHCIIO.
- pannyc MOpIIHA B KBapaTe.
h - xox nopiIHs OT BepXHEe# MEPTBOI TOUKHU 10 HIKHEH MEPTBOM TOUKH.
Jlna mpuMepa BO3bBMEM JIBUraTellb

aBTomoOmist BA3 2106: 29 30 4 —A g\ i
r=39,7mmM. / P )
h=80MMm. g, M~««4/—.¢2 Ivzw- :

[ R
Vp36:(4*3,14*(39,7)2*80))/1000 l ;
=1584cm®

Taxoxe MOKHO MIPUBECTHU
IIpUMep yepTexen LIECTEPEH
JIBATATEIIS:

ITonsenem urTor HameHl cTaTbu.

Maremartuka BakHasi HayKa B
IMOBCEAHEBHON JKM3HU M KaK MBI
omHcanu B CTarbe, B Tpodeccuu
«clecapp MO PEMOHTY aBTOMOOWIISI

OHa MPOCTO HEOOX0IMMa.

-~
35
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http://ext.spb.ru/
http://hijos.ru/2015/06/19/matematika-spagetti-alla-karbonara%e2%80%99%e2%80%99-i-vy/

JI.B. MuabIix
¢akynsTer CIIO ®I'BOY BO Kypckas 'CXA um. U.MBaHoBa,
PykoBoautens [loOepexxHbiii A.A.

MATEMATHKA B ITPO®ECCHUHU TEXHOJIOT'A
CEJBbCKOXO3AMCTBEHHOI' O ITIPOU3BOJICTBA

B Hameii )ku3Hu MaTeMaTHKa UTPpaeT 3HAYUTEIbHYIO POJib, €CIM HE CKa3aTh, INIABHYI0. OTa
HayKa SIBJISIETCSI OCHOBOM BCEX HAyK, TaKHMM CBOCOOpa3HbIM (yHIAMEHTOM JHOOOro 3HAHUS.
Marematuka BKJIIOUEHA B pa3Hble oOnacTh. HeBo3MOXHO naxke cebe NpeacTaBUTh, Kak 0e3 Hee
pelaiich Obl HeKHe MPoOJIeMbl, CBSI3aHHBIE C KAKUMU-THO0 pacueTaMu. XOTsI COBPEMEHHBIH HaIll
MHp  ceddyac MPOCTO  TMOTJIOUIEH  BCEBO3MOXXHBIMU  rajpkeraMud.  CTONBKO  BCSKOM
KOMIBIOTEPU3UpOBaHHON TexHUKHU. [la, pazymeercs, 310 mnpopsiB! 310 mpopeiB! Ho, eciu
pa3o0paThCs MO CyTH, YeMy MBI O0sI3aHBI MOSBICHUIO 3TUX HOBBIX TexHoJoruit? Koneuno, xe
Be3zecyilelt matematrke! bes Hee, Kak TOBOPAT, HU Ty/Ja, U HU Clofa. MBI ellie ¢ caMoro paHHEero
JIETCTBA YepIlaeM €€ a3bl, HaunWHas C AETCKOTO Caja U 10 Ceil JCHb.

C JapeBHerpedyeckoro s3blka MaTeMaTHKa MEPEBOAUTCA KaK «HayKa», U «u3zydeHue». Ee
0a3uc — 3TO MOJCYETHI, U3MEPEHHUs, onrcanus Gopm mpenmeToB. MEHHO TO BakHOE, HA YTO
HeoOXoauMo omuparbcsi. Bor B 3toM U Bech cMmbicia. MaremaTtnka GopMUpYeT OCOOCHHOCTH
MBIIUICHHSI, CHUTY BOJIH, TeprieHrne. Hamm MO3ru HaYMHAIOT «IIIEBEIUTHCS», JIydine paboTaTh U
cooOpaxaTb. be3 sneMeHTapHBIX 3HAHUNM MaTeMaTUKU B Kakoh-1ubO0 mpodeccuu, 06e3yciIoBHO,
Oyner odeHb Hellerko. B mo6oit mpodeccnoHanbHOM 007acTH, B OONBIICH WM MEHBIICH
CTEMEeHH, MPHUCYTCTBYeT  MaTeMmaThka. byap  TO  MEOUIIMHCKAas,  JKOHOMHUYecKas,
CeNIbCKOXO035HCTBeHHAs, (PHAHCOBAs, TOPrOBasi OTPACIHb.

Uro KacaeTcsi KOHKPETHO Moed mpodeccu — TEXHOJIOora CelbCKOXO03iCTBEHHOTO
IPOM3BOJICTBA, TO XOTEJIOCh OBl OTMETUTh, YTO MaTeMaTWKa B JaHHOW cdepe wurpaer
HEMOCPEACTBEHHYIO POJIb.

[TumeBast MPOMBIIIEHHOCTh — ATO OTPACIb, KOTOPAs SBJISETCS BXKHOH HE TOJIBKO MOTOMY,
YTO OHa O0ecreurBaeT YeloBeKa ToBapaMH repBoodepeHon HajgoOHocTu. brarogaps ee padorte
MPOMCXOIUT CTUMYJIMPOBAHNE MHOTHX Ipyrux chep. Hampumep, muis nponsBoacTBa HEOOXOAUMO
CrenranbHoe O00OpyIOBaHUE, SHEPTvs, MPOAYKTHl XMMHUYECKOW MpOMBIIIeHHOCTH. JlaHHas
o0acTh  3aHUMAETCS  PAa3JIMYHBIMH ~ BOINPOCAMH IO  Pa3BEIEHUI0 W COJCPKAHHUIO
CEJIbCKOXO03SUCTBEHHBIX KUBOTHBIX. HeoOXx0auMo OyaeT oleHMBaTh U KOHTPOJIUPOBATH KAueCTBO
NPOAYKIIMH PACTEHUEBOJCTBA M IKMBOTHOBOJACTBA, a TAaK)KE OPraHU30BBIBATH IEPEPabOTKY
CEJIbCKOXO3SUCTBEHHOTO CHIPbS B TOTOBYIO MPOIYKIIMIO, BECTH pPacdyeThl IKOHOMUYECKOM
3¢ (PEKTUBHOCTH TIPOM3BOJICTBA U TEPEPAOOTKU CEIbCKOXO3SHMCTBEHHON MPOIYKIMU. TexXHOJor
JOJKeH 3HAaTh CBOMCTBA IMOYB, UX BIUSHUE Ha YPOXKAHHOCTH CENbCKOXO3SHCTBEHHBIX KYIBTYD,
00s13aH BIAZIETh OCHOBAMH DJKCIUTyaTalluu TmepepadarbiBaromiero obopynoBanus. OH JOMKEH
MOHUMATh CYTh TIIOCTaBJICHHOW TMepeal HUM 3aJadd, T[PUMEHUB CBOM 3HAHUS, BKIIOYAs
MaTeMaTHYeCKHUe, OCYIISCTBIIATh WX HA TMPAKTUKE W BBHIOMpATh TMPABWIBHBINH TyTh PEIICHHS.
MaremaTtrka uMeeT OOIbIIOE 3HAUYEHHE B KYJIWHAPHH, TaK KaK JJIsi TPUTOTOBICHHS JFOOOTO
Oro/1a ToJKeH coOMroAaThes perent. B perente yka3piBaeTcs TOYHOE COOTHOIIEHHUE NMPOTYKTOB,
KOTOpOE€ HEOOXOIUMO COOII0/IaTh B Mpoliecce MPUTroTOBJIeHUs. [Ipu B3BEeIIMBAaHUN MPOAYKTOB B
KYJUHAPUHU HCIONB3YIOTCS MaTeMaTHYECKUE BETMYMHBI-Macca U 00béM. MMu ToXKe HE0OXOaMMO
YMETh NOJB30BaThCs. EAMHUIIBI BpeMEHHU UTPAIOT aJeKO HE MOCIEAHIO POJIb B IPUTOTOBICHUH
omon. [IpurotoBieHHbIe Ot01a HY)KHO YMEJO JACITUTh Ha MOPIHH, B Y€M HaM OTISITH JK€ TIOMOKET
MaTeMaTHKa.

CrienuamicT Takke MOXKET pa3paboTaTh CBOIO METOIWMKY, HAIpUMEp, MO BBIPAINTABAHHIO
KaKuX-TH00 CEeNbCKOXO3SHUCTBEHHBIX KYIbTYp, MPABWIBHO JENaTh PacdeThl, KOTOpbIE OyayT
MOJIOKHUTEFHO BIHMSTH HA IPOM3BOJICTBO. TEXHOJIOT JIOJDKEH 00J1a/1aTh TOYHBIM MaTeMaTHUECKUM
YMOM U YMETh aHAJIM3UPOBATh CICIIaHHYIO pa0OTy, BBIABaTh OIICHKY KauecTBa MPOAYKIIUU U €€
COOTBETCTBUE MHUPOBBIM CTaHAAapTaM, OILIEHKY COPTOB pAacTeHHIl Ha T'€HETUYECKOM YpOBHE,
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paccUUTHIBATh ONPEACICHHYI 103y YAOOpEHMH sl pacTeHHWH, MPOU3BOAUTH aHAIU3bl MPOO
IIOYBBI, PACTEHMH, KUBOTHOIO MaTepuana U T.A. HekoTopele crenuanucTsl MOTYT IPOBOAUTH
MapKETUHTOBbIE MEPONPUATHS. TeXHOJIOIH Takke 3aKylaroT 10ACcOOHbBIe MaTepHaisbl, chipbe. Bo
BCEX AITHUX CUTYAIMsIX NMPUXOIUT HAa MOMOIIL MaTeMmatuka. HeoOxoaumo Oyner 3HATh, CKOJIBKO
BpPEMEHU NOTpedyeTcs, HaIpuMep, Ha pa3BeJeHUEe TOM MIIM MHOM MTOPOJIbl CKOTA, HA BhIpAIlliBaHUE
oTpeneNieHHbIX pacTeHui. CKOIBKO TOJIOB CKOTa MOWIET Ha mepepaboTKy, M YTO MOJIYYUTCS B
CyXOM ocTaTke. IMEHHO B 3TOM cHUTyalluu Ba)KEH MaTeMaTU4ECKUN pacdyeT. DTo Bceraa yno0HO U
NPaKTUYHO. YK€ TOYHO He ommbenibes B mapamerpax. Camble MPOCThIE MATEMAaTHYECKUE 3HAHUSA
IIOMOT'YT CJielaTh CBOIO pPabOTy HAMHOIO Mpolle U JocTymHee. A 4roObl pa3paboTarb
IPOM3BOJICTBEHHBIN MPOIlecC, TaK)Ke HAJ0 HayaTh ¢ 00OpPYJOBaHUS, MPABHIBHO €r0 IMOCTABUTH B
1exe, MoACUYUTaTh, IJI€ U Ha KaKOM IUIOIIAAN OHO JOJDKHO HaXOAMUTHCA. M B KaKOM cilydae MOXKET
MOHAJ00OHUTHCS YEPTEX WIH CXEMa, KOTOPYIO OH JIOJDKEH CaM COCTABHTb.

B numeBoM mnpousBoacTtBe HeT Menodel. JIroboe OTCTYIUIEHHE OT PELEenTypbl MOMKET
NPUBECTH K Opaky IeNoi mapTuu ToBapa. B kakoil Obl KOHKpeTHOI chepe Hu padoTan MUIEBOH
TEXHOJIOT, 10 OOJIBIIOMY CUeTy €ro OOA3aHHOCTH OJMHAKOBBI: IMPENyNpeluTh U PELIUTh BCE
po0JIeMbl, KOTOPbIE MOTYT BOBHUKHYTh Ha Pa3IMYHbIX dTarax Mpou3BojacTBa. OH OCYLIECTBIIAET
KOHTPOJIb 3a COOJIIOJIEHHMEM IIOCIEJ0BATENIbHOCTH M KayecTBa OIepaluii, CONPOBOXKIAOIINX
npoIrecc NPUTOTOBICHHA NpoAyKToB. Hampumep, mnst Oynymeit «JlokTopckoit» Koabacel
IPUBE3IU MSCO HE TOIO COpTa WJIM KMPHOCTH — OOBACHATHCS C IOCTABLIMKOM OTIPABIISIETCS
TexHoJjor. [1o kakuM-To MpUYMHaM HapylIeHO TpedyeMoe BpeMsl IacTepU3alui MOJIOKa — 110 BCell
CTPOTOCTH OTBETUT OH JK€. TEXHOJIOI CIENUT U 3a COCTOSHHEM KOHJUIMOHEPOB: B IEXY,
OCOOEHHO TMpU MPOU3BOJACTBE BHUH, IIMBAa WM KUCJIOMOJIOYHBIX TPOAYKTOB, JOJDKHA
HOJ/IEP)KUBATLCSL  ONpenieieHHas TemnepaTtypa. llonmomka o0opynoBaHMs, HeENpeaBUACHHAS
3a/iep’KKa IIOCTaBOK ChIPbs, HEAOCTATOYHOE KOJMYECTBO Taphbl — JIt00ask U3 ITUX CUTyallMil MOKET
IUTAYEeBHO CKa3aTbCsl Ha KadecTBe ToBapa. [IpobiemMbl BOSHUKAIOT MPAKTUUYECKU €KEJHEBHO, a UX
pelIeHrne MOXKET MOTpeOOBaTh 3HAYUTEIHHOIO KOJMYECTBA BpeMeHH W cuil. [loatomy pabounmit
JIeHb TEXHOJIOI'a YacTO BBIXOJUT 3a paMKHU HPUBBIUHBIX BOCbMHU 4yacoB. KoHeuHas 1enb paboThbl
TEXHOJIOTa MUIIEBON MPOMBIIIIIEHHOCTH — 00eCIeYeHNe BBICOKOT0 KayecTBa MPOAYKTOB IMUTaHUS,
COXPaHEHHUE 3/I0POBBS JIIOJIEH.

Takum oOpa3om, wmaTemMaTuka B Tpodeccuu TEXHOJOTa CeIbCKOXO3SHCTBEHHOTO
NPOM3BOJICTBA - HEOTheMJIeMas M BaXHas YacTb HpodeccuoHann3Ma. SIBHBIM 00pa3zom
IIPOCIIEKMBAETCS B3aMMOCBSI3b MaTEMaTHUECKUX U Mpo(hecCHoHaNbHBIX 3a/1ad. MareMaTuka — 3To
HayKa, KOTopasi UMeeT BaKHEHIllee 3HaueHUe B Cyap0e KaKJOoro 4ejoBeKa, B ero mpodeccuu. A
BBIOpAB 10 Jy1iie mpodeccuto, Mbl BeiOMpaeM Oyayiiee!

Cnucok HuTHpYeMoii TuTepaTypbl U HHTEPHET-UCTOYHUKOB:

1. Marematuka B 1mpodeccusax. B kakux mnpodeccusix HyKHa MaTeMaTHKa?
[DnexTponnsiii  pecypc]. URL: http://fb.ru/article/189460/matematika-v-professiyah-v-kakih-
professiyah-nujna-matematika (nara oopamenus: 25.11.2017).

E.P. MuxaiijioBa

ObnactHoe 610/ 1KEeTHOE MpohecCHOHATbHOE 00Pa30BaTEeNbHOE YUPEXKICHHE
«CBoOoanHCKM arpapHo-TexHnueckuit TexuukyM um. K.K. PokoccoBckoro»,
VYiakoBckuil puiman

PykoBogurens Hukyruna T.B.

MATEMATHUKA B IPO®PECCHUU ITOBAP

Eme oOydasich B mIKoiie s 4acTo 3ajaBajia BOIPOC: a HY)XHBI JIW MHE 3HAHUS 10 TOMY WU
uHOMY mpenmety? Bceerma rosopuna — s Oyay moBapoM. 3ayeM MHE HY)KHA MareMaTHKa WIIH
¢u3uka? A mocTynuB Ha OOydyeHHE B TEXHUKYM Ha IOBapa, OblIa O4YE€Hb CHJIBHO YAMBIICHA -
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KaKoro-BoIpoca HE KOCHHUCh B MO€W mpodeccuy, Be3A€ CTAIKHBACUIbCS CO 3HAHUAMHU
MaTeMaTHUKH!

[ToBap — ouensb npeBHsist npodeccus. Ecin paccmaTpuBaTh Hally IpoQeccrio co CTOPOHbI
noTpeOUTENs], TO HaC HE KacaloTcsl 0053aHHOCTH MOBApa, CBSI3aHHbIE C MATEMaTHKOM, K IpUMEpY,
pacyeT NUILEBOM LEHHOCTH WM KAJIbKYJIALMH OIto/1a.

[locne momydenust a3oB mpodeccuu, cTaja 3amedaTh, YTO pasiMyHas IMOCYyJa, CTOJIOBBIE
npuOOpBl, a TaK ke TOPTHI, TUPOTU U MHOIOE JIpyroe o (opme MpeCTaBIsOT FTeOMETpUIECKHe
¢urypsl. Bor ona — matemaruka!

Puc. 41 D

HJIM CCPBUPOBKA CTOJIA.

HayaB o0yueHue, s BepBbIe CTOJIKHYIACH C TAKUM MPEIMETOM KaK (PU3UOJIOTHS MUTAHUS,
IJie TOTPeOOBATUCH 3HAHUS MATEMATHUKH NMPH PEIICHUH 33Jla4 0 PacyeTy IMHIIEBON IIEHHOCTH
onrona:
OeJKu;
KHUPHI;
YTJICBOJIBI;
kanopuiiHocTh (Kkai).
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CNNOXHbBIE YT NEBOAbI NONE3HBIE XWUPbI

Jis MeHs Tak e ObUIO B HOBMHKY, YTO NpO()ecCHOHAIbHBIE MOBapa JOJKHBI YMETb
paccyuThIBaTh BIAXKHOCTH IMPOJYKTOB, MPOLEHT OTXOAa HPOAYKIHH IMPH TEPMOOOPaOOTKH, B
3aBUCUMOCTH OT CE€30HHOCTH, YTO B JJOMAIIIHUX YCIIOBHSIX Mbl, KOHEUHO-Ke, He JienaeM. Beap 100
rpaMM celporo msica u 100 rpaMM roToBOro MIANLIBIKA — 3TO BEJb HE COBCEM OJIHO U TO XKE€.

[ToBap 0/KEH HE TOJNBKO BKYCHO IPUIOTOBHUTbH, KPACUBO O(OPMHUTH U MOJATh 0100, HO
JIOJKEH COCTaBUTh TEXHOJIOTMYECKYIO KapTy, KaJbKYJISALMOHHYIO KapTOUKYy, paccuuTaTb BpeMs
IPUTOTOBJICHUS, OINPENENIUTh TOTOBHOCTh OO/, I/lIe HUKAK He o0oiijembes 06e3 MaTeMaTHKU.
Hanpumep, ans cocraBieHus KaJdbKyJISIMOHHONH KapTOYKM MHE MOTPEOYIOTCS 3HaHUS Ha
HaXO0KJICHUE MPOLEHTOB, T.K. HY)KHO HAalTH LIeHy NpOAYKTa C HALEHKOH, mepeBoj OpyTITo Wiu
HETTO U3 I'paMM B KUJIOTPaMMbI 1 HA000POT, MpaBujia YMHOKEHUS U CIIOKEHUS U T.JI.

[ToBap — 3TO 4enoBEK, KOTOPbIM 3aHMMAETCSl MPUIOTOBJICHUEM IMHIMM HAa HPEANPHUATHIX
OOIIECTBEHHOTO MUTAHM. A B 3TOW podeccuu 0COOCHHO Hy)KHA MaTeMaTHKa.

Hama npodeccust TpeGyeT MOCTOSHHOIO MOMCKAa U TBOPUYECKOW (aHTa3uM, NOTOMY YTO
HYXXHO TPHUSATHO YAMBISATH MMOCETUTENS KaXIbI pa3, KOrJa OH 3aXOJUT B CTOJIOBYIO, Kade Win
pecropaH. [ToBapckoe €10 — 3TO HE peMeciIo, a UCKYCCTBO.

Cnmcoxk nUTHPYEMOii JTUTepaTypbl M HHTEPHET-UCTOYHUKOB:
1. https://nsportal.ru/ap/library/drugoe/2014/03/18/matematika-v-professii-povar-
konditer
2. http://www.proprof.ru/stati/careera/vybor-professii/o-professiyah/matematika-v-

professiyah

N.H. MockaneHko

¢akynpTer CIIO ®T'BOY BO «Kypckas rocynapcTBeHHas
CeIbCKOXO03sHMCcTBeHHasa akagemus nM. .M. iBanoBay
PykxoBonurens Marseenko 1O.H.

NHTEPECHBIE ®AKTbBI U3 ) KU3HU MATEMATHUKOB

O Bcex BeNMKMX JIIOJAX BCerja ciaranu jereHabl. M ux XKu3Hb JeHCTBUTENBbHO Oblia
HaIoJIHEHa HEOOBIYHBIMU ciy4asiMu U coOblTusMHU. KTo He 3HaeT ucropuu o HproToHE U ero
KOILIKaxX, UM O KpaifHel paccesHHOcTH pycckoro (OctpoBckuii A.M.) u ¢paniy3ckoro (Ammep
A.M.) yueHbIX, KOTOpasi 4aCTO COMYTCTBYET UCKIIOUYUTENIbHON COCPETOTOYEHHOCTH yMa.

Hapsny ¢ Benukumu JII0bMH TaK)KE 3aCly’KUBAalOT BHUMAHUE MaJIOU3BECTHBIE MATEMATHKH,
Takue Kak, Hampumep Ansbept Xupap. Pomom n3 ®pannum, nporecrant Xupap Oexan ot
IIpeciIe0BaHni KaTonuueckoil nepksu B ['omnannauto, rae, craB yueHMkoM Cumona CteBuHa,
BHEC 3HAYUTENBHBIA BKJAA B pazButue anreOpel. B 1629 roay B rmaBHOM cBoeM Tpyae «Hooe
OTKphITHE B anredpe» Anpbept JKupap BbICKa3ajd MBICIb O TOM, YTO ypaBHEHHE N-U CTeNeHu
JIOJ>KHO UMETH N KOPHEH.

B 40-x romax XVIIlI Beka yuenble-maremaTuku MaxknopeH U Oisiep Aaid OCHOBHYIO
dbopmynupoBky Teopembl anreOpel AnbOepra JKupapa, KoTopas paBHOCHIbHA COBPEMEHHOM:
BCSIKOE ypaBHEHME C JCHCTBUTENBHBIMU KOA((GUIIMEHTAMH MOXKHO PAa3JIOXKHUTh B IPOU3BEICHHE
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MHOXHUTENEH |- u 2-i CcTynmeHu ¢ ACHCTBUTEIBHBIMH KOd(dunneHtamu. MHBIMU clioBaMu,
ypaBHEHHUE CTETICHH N UMeeT N KOpHEH, NEHCTBUTENBHBIX WM KOMIUICKCHBIX.

OTOl TeopeMoil 3aHMMaIuCh HE TONBKO Masou3BecTHble yueHble XVII Beka, HO u
Benmuaiiime Matematukd XVIII Beka. DTo 0OBsCHSETCS TeM, YTO TJIABHBIM IPEAMETOM H
collepskaHueM anreOpbl yKa3aHHOW JMOXH OblIa Teopusi pEeUIeHH ypaBHEHUH, B KOTOPOW
[EHTPATbHOE MECTO 3aHUMalia paccMaTpuBaemas TeopeMa aiureOpbl, UMEHHO TIOITOMY H
Ha3BaHHAas OCHOBHOM.

B marematuke eCTh HE TOJBKO TeOpembl U (OPMYIbI, HO M MaTeMaTudecKas TCOPHs
My3bIKH. [IepBbIM, KTO OTKpBLI ATy Teoputo, Obu1 [Tudarop.

[Tudarop OTKpBUI, YTO 3BYKH, H3/aBaeMble TpeMmsi CTpyHamu, oOpa3yroT Hauboee
0J1aro3By4yHOE COYETAHME, €CITU YHUCIIA, BHIPAXKAIOIINE UX JUIMHY, OTHOCATCS MEXIY COOOM, Kak
3:4:6. DTOT akT Jer B OCHOBY TEOPHH MY3BIKH, pa3BuTol mkoioi [Iudaropa. Ee ocHOBHBIME
MOJIOKEHUSAMU OBLIM JIBa 3aKOHA: 3aKOH IMPOIMOPIUOHAILHOCTA BBICOTHI TOHA JUIMHE 3ByYallen
CTPYHBI MJIU CTOJI0Q BO3JyXa M 3aKOH CO3BYYHi, COTJIACHO KOTOPOMY CO3BYYHS JIOCTHTAIOTCS
JUIIb TOTJa, KOTJa JUIMHBI CTPYH WM BBICOTHI CTOJOOB BO3JyXa HAXOJSATCS B ONpPEIEICHHOMN
L[E€JIOYMCIIEHHOM MPONIOPLIHH.

Tak kakasi CyIIECTBYET CBSI3b MEX]y JJorapumMamMu U My3bIKOH?

Crnyx BOCIIPUHUMACT KaK CXOJHBIC 3BYKH, YaCTOTHI KOTOPBIX HAXOIATCS B OTHOIICHWH 1:2.
[ToBbIlIIEHHE YACTOTHI B OMPECIIEHHOM OTHOIIEHUU BOCIPUHUMAETCS KaK MOBBIIIEHNUE BBICOTHI
3ByKa Ha OJIHY U Ty k€ BEIIMYUHY (IIOITOHA, TOH, HECKOJIBKO TOHOB), TIO9TOMY BBICOTA TOHA X H
yacTtoTa KojeOaHuil Y CBs3aHbl (OPMYJIONW y=a" , BBICOTA TOHA SBJISAETCA JIOTapH(PMOM YacTOTHI
KoieO0aHUH TI0 HEKOTOPOMY OCHOBaHWIO a. Eciy 3a equHUIly M Pa3HOCTH BBICOT IMPHUHSTH
OKTaBy, 4To a=2.

Marematrka sSBISICTCS MHCTPYMEHTOM Pa3BUTHUSL COBPEMEHHOH JIMYHOCTH, OHA JIACT JIFOISIM
MOIIIHBIE METOIbl M3YUEHUS U TIO3HAHUS OKPY)KAIOIIEr0 HAaC MHUPA, HOBbIE METO/IbI UCCIEAOBAHUS
KaK TEOPETUYCCKUX, TaK U TPAKTHYECKUX MPOOIIEM.

JA.B.Henacun

[urpoBckuii pumman

00J1aCTHOTO OI0JKETHOTO MPO(ECCHOHATIBHOIO 00pa30BaTEIbHOI0 YUPEKICHHS
«CoBeTcKHii colMalibHO-arpapHblii TexHUKyM uMeHn B.M.KubikoBa»
PyxoBoaurens Apupibamena H.B.

MATEMATHKA B CHEIIUAJIBHOCTH SJIEKTPUOUKAIIUA U ABTOMATHU3ALIUS
CEJBCKOI'O XO3SMCTBA

YenoBek, He 3HAIONINN MaTeMaTHKH,
HE CIIOCOOEH HU K KaKUM JIPYTHM HayKaM
P.bokon

TPYJIHO MNEPCOUCHUTH 3HAYCHUE MATCMATHKU B Halred XKU3HU U e€ BIIMSIHHE Ha Apyrue
JUCUMIUIMHBEL. Benp martemaTnka - 3T0 (yHAaMeHTalbHas HayKa, METOJAbl KOTOPOH akTHBHO
MPUMCHAIOTCA BO MHOI'MX C€CTCCTBCHHBIX JUCHUINNIMHAX, TAaKHX KakK CbI/I?J/IKa, XUMUSA U JaXKE
O6uonorus. MatemaTuka - BOIUIOLIEHHE TOPSIKA U JKECTKOU JIorTuku. OHa MoMoraer MOHATh MUD
BOKpPYT Hac, y3HaTh OOJbBIIE O €r0 3aKOHAX, TaK KaK ATH 3aKOHBI MIOAYHUHEHBI TOMY K€ CaMOMY
HOPS/IKY, YTO IIAPUT B MaTeMaThke. BoriomieHne mareMaTuyeckoro pacuéra MOXKHO BHIETb
BE€3Jle: aBTOMOOMITH, KOMITBIOTEPHI, KOCMUUYECKHE KOpabiii — BCE 3TO CTAJIO peasibHbIM OJiaroapst
NaHHOH Hayke. be3 MaTemMaTuku Haml MUp ObLT ObI COBCEM MHBIM. [1]

Ponp MaTemaTnku B COBpEMEHHOH HayKe IMOCTOSHHO BO3PACTaeT. JTO CBS3aHO C TEM, YTO,
BO-TICPBbIX, 0€e3 MaTeMaTHYECKOIO OITMCAHUSA LEJIOTO pdaa SIBIICHUM HeﬁCTBHTCHBHOCTH TPYAHO
HaJesAThCsl Ha WX Oosiee TiryOOKOe MOHMMAaHHE M OCBOCHHE, d, BO-BTOPBIX, Pa3BUTHE (H3HKH,
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JUHTBUCTHUKH, TEXHUYECKAX U HEKOTOPBIX APYTUX HAyK IPEAIONAracT MUPOKOe MUCIOJIb30BaHUE
MaTEMaTUUYECKOTO anmapara.

B cnenuansHOCTH 3a€KTpUUKALMs M aBTOMATU3aLUs CEIbCKOTO XO3sMcTBa 3HAHUSA
MaTeMaTHKH, (HU3UKH, 3JIEKTPOTEXHUKU SIBISIOTCS OCHOBOIOJIATAIOMIUMH. TEXHUK-IJIEKTPHK
OpraHu3yeT WU BBINOJHAET PabOThl MO OOecrne4YeHuI0 paboTOCIIOCOOHOCTH 3JIEKTPUYECKOrO
XO3SIMCTBA  CEIBCKOXO3SMCTBEHHBIX ~ MOTpeOMTENe  (3MEKTPOYCTAHOBOK,  MPHEMHHUKOB
JJIEKTPUUECKOM  SHEpruM,  JJEKTPUUECKUX  CceTeil) M aBTOMAaTU3MPOBAHHBIX  CHCTEM
CEeIbCKOXO035IMCTBEHHON TEXHUKU. [2]

DJEeKTpUYECTBO IO «OOK 0 OOK» C UeIOBEKOM Ha NPOTsKEHUM cTojeTuil. Jlonroe Bpems
TauHCTBEHHBIE NPUPOJAHBIE SIBJICHUSI M B3aMMOJAEHUCTBUS TEJ AABAIW INUILY IS pa3MbIILICHUI
yu€HbIM. A CErofHs <«AJIEKTpUUYECKas CHUja» BcTajla Ha ciayxkOy mogsam. Ho droOwl 3To crano
BO3MOYKHBIM, 4EJIOBEYECTBO IMPOILIO OONBIION MYyTh OT YCTAHOBJICHHUS 3aKOHA B3aHMMOACHUCTBUS
3apsSOKCHHBIX TEJl U OTKPBITHSL SIBJICHMS 3JEKTPOMAarHUTHOM MHAYKLHU 1O IOCTPOCHMS IIEPBOM B
MUPE 3JIEKTPOCTAHIIMU OOILECTBEHHOIO MOJIb30BaHUs. A, KaK U3BECTHO, BCE OTKPBITUS B 00JacTH
JJIEKTPUYECTBA ONUPATMCh Ha 3HaHUS MaTeMaTuku. CBOI0O HMCTOPUIO Mpodeccust 3NEKTPUK
HaunHaeT B XIX Beke C MOsABICHHEM 3JIEKTPOCTAHIIMI, U B NEPBYIO Oyepenb Oblia BbI3BaHA
HEOOXO/JMMOCTBIO TPOKJIA/AbIBaTh INpoBoJa U Kaleis. B coBpeMEeHHBIX peanusix Kpyr
00s13aHHOCTEN H3THUX CHEUMAJUCTOB pacIIMpWiIcA, a 3ajaud, TpeOYIolue BbIIOJHEHUS,
3HAUYUTEIBHO YCIOKHUIINUCH. [3]

Ha ceropHsamHuil 1eHb K OCHOBHBIM BHJAM JI€ATEIbHOCTH TEXHHKA-AJIEKTPUKA OTHOCST
MOHTaX, HaJaJKy M 3KCIUTyaTallUl0 3JIEKTpooOOpynoBaHMs (B TOM YHUCIE 3JIEKTPOOCBELICHHUS),
ABTOMATH3AIMIO  CEJbCKOXO3SIMCTBEHHBIX ~ OpraHu3alMid; 00ecrne4YeHue HIEKTPOCHAOKEHUS
CEJIbCKOXO3SMCTBEHHBIX  OpraHu3alMii; TeXHHYecKoe OOCIIy)KHBaHUE, JUarHOCTUPOBaHME
HEHCIIPABHOCTE ¥  PEMOHT  DJIEKTPOOOOPYJOBAaHWS M  aBTOMATH3UPOBAHHBIX  CHCTEM
CeJIbCKOXO035HCTBEHHOM TeXHUKU. [4] Mcxos U3 3TOro, OCHOBHBIMU IIPOGECCHOHATIBHO BaXKHBIMHU
KayecTBaMH CIIELIUAINCTA SABJISAIOTCA: XOpOIlee 3pEHHUE C IPABUIIbHBIM LIBETOBOCIIPUATHEM, YETKAS
KOOpJAMHAIMS JIBUXKEHUS pPyK (KUCTeH W MaibleB), JIOTHYECKOE MBIIUIEHUE, Ppa3BUTOE
IIPOCTPAHCTBEHHOE NpeacTaBieHne. VIMEHHO MaTeMaThKa OTIMYHO TPEHHUPYET JBa IOCIIETHUX
KauecTBa.

Kaxxaplii 2JIeKTpUK JOJKEH YMETh H3MEPHUTh IUIONIA[b TMOMELIEHMsS, paccuuTaTh JJIUHY
Kabens, paccuuTaThb HAarpy3Ky Ha »3JeKTpUYecKyr uenb. Jlas 3Toro emy HeoO6XoIumo
ONEepUpPOBaTh MPOCTEHIIMMH MaTEeMAaTUYECKUMHU MOHSITUSIMH, TAKUMH KaK 3aKOHBI CIIOKEHUS U
YMHOXXEHUS, JeJeHHs M BBIYMTAHUSA, CBOMcTBa JpoOeil, MHeHCTBUS CO CTENEHbI U
apudmernueckuM KopHeM. Ho ects u Gonee cioxHble 3a1aun. Hanpumep, pacyér HauMeHbILIETO
BO3MOXKHOTO CONPOTHUBIICHUS 3JIEKTPUUYECKOr0 MpUOOpa Mpu (PUKCUPOBAHHOM COINPOTHBICHUH
cetu. s pemeHus 3TOM 3a7ayMl HA/lO 3HATh AITOPUTM PELICHMs PallMOHAJBHBIX HEPABEHCTB
METOZI0M HMHTepBajoB. /[l omnpeneneHuss HaUOOJBLIETO BO3MOXKHOIO HANpsDKEHUS Ha
KOHJEHCATOpEe €  MapajUleIbHO  NOJKIIOYEHHBIM  PE3UCTOPOM,  IOCHIE  OTKIHOYEHMS
AIIEKTPONPUOOpa, HEOOXOJMMO OCBOMTH METOJbl PEIICHHs JOrapu(pMHUUYECKHX HEPaBEHCTB H
3aMKCh YKCIa B CTAHJJAPTHOM BUJIE.

OueBUHO, YTO B CHEIHATBHOCTH TEXHUK-AJIEKTPUK TECHO MEPEIIeTAIOTCS 3HAHUS (PU3UKU
U MaTeMaTuKH. A HEKOTOpble 3aJaud, MO CYTH SBISIOLIUECS (PU3NYECKUMHU, HE MOTYT OBITh
peuieHsl 0e3 3HaHWM MaTeMaTHUKU. Tak, Hampumep, METOAbl PELIeHHS TPUTOHOMETPUUYECKHX
HEPaBEHCTB MCHOJB3YIOTCS IPU OTbICKaHUU JJC MHAYKIIMM 3aMKHYTOrO KOHTypa. A B paszfeine
«SlnepHas Qu3MKa» BCTPEUAIOTCS 3aJaud, Iie HEOOXOIMMO HAWTH BpeMsi, B T€UEHHUE KOTOPOIO
Macca paJiIM0aKTUBHOIO 3JIEMEHTA JOCTUTHET OINpeAeaEHHOro 3HaYeHHs. 3/1eCh yKe He 00OUTUCH
6e3 MeTo/1a pelIeH i MoKa3aTeIbHBIX HEPABEHCTB.

B cBoeit paboTe AJeKTpUKY BaKHO YMETh YUTaTh U COCTABIISATH CXEMbI, TAKHE KaK pa3BOJKa
AIIEKTPONPOBOJKM KBapTUPbl WM CXeMa 3JIeKTpocHaOkeHus 3aanus. Tyt He oboiituch 0e3
AJIEMEHTApHBIX 3HAHWW HaYePTATEIbHONW TEOMETPHH.

Ceroanst BOcTpeOOBaHHOCTh MPO(ECCHH IEKTPUK BBICOKA, TaK KaK KBATH(HIMPOBAHHBIC
CHELMAIUCTBl B 3TOW O0JIACTM HYXHBI BO MHOTUX c¢epax, HalnpuMmep, B CTPOUTEIILCTBE,
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npombinuieHHOCTH, JKKX. U kpyr 00s13aHHOCTEH A3TUX CHEIUATMCTOB BO MHOTOM OIPEICISICTCS
MecTOM paboThl. [l TOro, 4ToOBI CTaTh BBICOKOKIJIACCHBIM CHEIUAIMCTOM, HEOOXOIUMO C
OTBETCTBEHHOCTHIO MOAXOJUTh HE TOJBKO K MU3YYEHHUIO IMPEIMETOB IMPO(EeCcCHOHAIHLHOTO IUKJIA,
HO U K U3YYCHHIO 00111e00pa30BaTEIbHBIX MTPEIMETOB, TAKMX KaK MaTeMaTuka, Gu3nKa u. T. 1.

Matematuka Ba)kHa HE TOJNBKO JJIi OCBOGHHUS  CHEIHAIBHOCTH, MOCTOSHHOE
COBEPIIICHCTBOBAHUE MAaTEMaTHUYECKOIO armapara CIIOCOOCTBYET Pa3BUTHIO THOKOCTH yma, 4YTO
M03BOJIIET OOBEKTUBHO PEIIaTh 3a/1a4M JI000ro XapakTepa, He 0043aTelIbHO MaTeMaTHUYECKHeE.

Bo mHorom Onaronmaps MareMaTWKe LMBWIM3AIMS CTajla TaKOW, Kakas OHa €CTh ceiyac:
pa3BUTOIl, BBICOKOTEXHOJIOTUYHON, 00pa3zoBaHHON. MaTemaTuyeckasi HayKa M03BOJIMIIA Pa3BUTHCS
COBPEMEHHOMY OOIIIECTBY BO BCEX €ro acrhekrax. [5]

Cnucok HUTHPYeMOii JTUTepaTypbl U HHTEPHET-UCTOYHUKOB:
1. http://nperov.ru/razum/zachem-nuzhna-matematika/
2. http://nenuda.ru/criennanbHOCTh-3IEKTpU(DUKALMA-U-aBTOMATH3 A -CEILCKOr0-
x03.html
http://dalenergy.ru/2014/12/23537/
http://base.garant.ru/70703130/
http://diplomba.ru/work/129294

ok w

B. B. Hedénosa, B. 0. YeBbIuesioBa

Ob6nacTHoe OroKeTHOE MPoecCHOHATEHOE 00Pa30BaTEIHHOS YUPEIKICHHE
«Kypckuit anekTpoMexaHU4eCKU TEXHUKYM)

PyxoBonutens Kocrenko H.A.

INPUMEHEHUE MATEMATHKH B BYXTAJITEPCKAX PACUETAX

Jroboit Oyxrantepckuii pacuéT BCerja MUMEET MOJl CO00M MaTEeMaTHYECKYI0 OCHOBY C €&
3aKOHaMH U MOHATUAMU. [ Toro uto6s! paccuntars HJAC unu npyroii Oyxrantepckuil pacuér,
HE0OXOUMO 3HAaHUSA MaTEeMAaTUKU U YMEHHUA pelaTh €€ 3agaud. MOoKHO CMeNo yTBEpXkAaTh, UYTO
OyxraaTepusi He MOXKET CYIIECTBOBaTh Oe3 3HaHWS MaTEeMAaTUKU U YMEHHUS €€ MPaKTHYECKOTro
PUMEHEHHUS.

Wtak, magum ompeneneHus Oyxraiarepckoro yuéra — 3TO OCHOBaHHas Ha 3aKOHAxX
MaTeMaTUKH CHCTeMa yuyéTa UMYLIECTBAa U 00513aTENIbCTB NMPEANPUATUS, PUHAHCOBBIX PE3YyIbTaTOB
JEATEIIBHOCTH U COBEPLIAEMBIX UM XO3SCTBEHHBIX ONEpALAi [1]

OCHOBOIOJIO)KHUKOM OYyXTaiTepcKoro ydéra MPHUHATO CUYUTATh HTAIBSHCKOTO Y4YEHOTO,
matematuka Jlyky Ilavomu (1445 — 1517 rr.), xuBmero B cpennue Beka. B 1493 rony on
3aKOHYMJI CBOW TJaBHBIM HayuyHbli Tpya “Cymma apudMETHKH, T€OMETpUH, YYEHHUS O
MPOMOPUHUAX M OTHOLIEHUSX ', YaCThIO KOTOpOro Obul “TpakTar o cuerax u 3anucsx’. B HEM oH
OTHCAJI CUCTEMY JBOMHBIX 3aluceil, Ha KOTOPOH MOCTpOEHa Bcs coBpeMeHHas Oyxrantepus. Cam
[Tavonu paccmaTpuBan OyXraaTepCcKui yu€T, KaKk YaCTHBIN CIy4dail TPUKIQTHOW MaTEeMAaTHKHU.

Ha mnpaktuke OyxranTep MAOJDKEH BBINOJHATH JI0Oble apudmMeTHueckue AEeUCTBUS, C
HAaYUCIICHUEM KaK IPOCTBIX, TAK M CIOXXHBIX IMPOLEHTOB, YMETh HCIIOIb30BATh MAaTPUYHYIO
MOJZICNIb B3aUMOCBSI3M CYETOB, a TAKXKE aIrOPUTMU3UPOBATH YYETHBIC INPOLECCHl U HAKOHEL,
COCTaBJICHUS] MAaTEMAaTUYECKOIO ONMCAHUs YUETHON 3aMKCH.

MaremaTrka 0671a/1aeT TAKUMU 0COOEHHOCTSIMH, KOTOpbIE JIeNatoT €€ YHUKaIbHOM:

®CTPOroe, HE JOIYCKAIONIEe HUKAKUX OTKJIOHEHWH, ONPEIEICHUE MPABUI IOCTPOCHMS
CBsI3€H, TO €CTh MaTeMAaTUYECKUX POpMYI;

e [IpH BbIBOJIE (hOpMYJI BHAYasle MOCTYIHUPYETCS CUCTEMa aKCHOM, a 3aTeM, UCXOJIs U3 HUX,
Ha OCHOBE CTPOTHMX MPaBUJI, BBICTPAUBAIOTCSI COOCTBEHHO MaTeMaTuyeckue (hopMyIibl [2]

Bce  BblensnokeHHbIE ~ OCOOCHHOCTHM  JIENAlOT  MaTeMaTHKy  YHHBEpPCalbHBIM
AHAIUTUYECKUM HMHCTPYMEHTOM JJisi BCeX oOnacTeil 3HaHWUM u Oyxrantepckuii y4ér He
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http://nperov.ru/razum/zachem-nuzhna-matematika/
http://nenuda.ru/специальность-электрификация-и-автоматизация-сельского-хоз.html
http://nenuda.ru/специальность-электрификация-и-автоматизация-сельского-хоз.html
http://dalenergy.ru/2014/12/23537/
http://base.garant.ru/70703130/
http://diplomba.ru/work/129294

HCKJIIOYEHHE. JTO U JeaeT MaTeMaTuKy HauBbiciiel Haykoil. Kapn Mapkc noguépkuai: “Hayka
TOJIBKO TOIJla JOCTUIAeT COBEPLLIEHCTBA, KOTJa €M ynaéTcsl IO0JIb30BaTbCid MAaTeMaTUKON . A
aHrnuicKkui MareMatuk ['ekcnu nucan: “MaTtemaruka mojgo0Ha KEpHOBY, IepeMalbiBaeT TO, YTO
MOJT HETrO 3aCHINAIOT, U KaK, 3aChillaB JieOeny, Bbl HE TONyYUTE MIIEHUYHONH MYKH, TaK, HUCIIUCAB
1eJble CTpaHuIlbl (POpMyJIaMHU, Bbl HE TOJTYUYUTE UCTUHBI U3 JIOKHBIX MIPEANOCHUIOK”

HaMm, kak cTyaeHTKaM 3KOHOMHYECKOrO (aKylbTeTa, OYCHH JIIOOOMBITHO MPUMEHEHHE
MaTeMaTUKH B pEIIeHWHd 3a7ad 1o HKOoHoMuKke. I[IpuBenéM mnpumepsl AOBOJBHO YaCTO
BCTPEUAIONINXCS Ha JIIOOOM TOPrOBOM MPEANPUSATHH 33/1a4 ¥ HAWJIEM PEIICHHUS.

1. Ilena ToBapa cocraBuia B ¢heBpaie 75 pyoneit, a B mae 90 py6neit. HaliTu nHaeKkchl pocta
U TIpUPOCTA.

H3BecTHO, 4TO MHAEKC (TEMI) pocTa - 3TO OTHOUIEHHE MOKa3aTelis B HACTOALIUNA MOMEHT
BPEMEHU K BEJIIMYMHE OSTOTO IOKa3aTedsl B MPOIICANIMA MOMEHT BPEMEHH, BBIPAXKEHHOE B
MPOLEHTaX, UHJEKC (TeMI) MPUPOCTa - 3TO OTHOLICHHE PAa3HOCTU MOKa3aTeeil B HACTOSIIMM U
MPOLLIEIINIT MOMEHTHI BPEMEHH K BEJIMYMHE 3TOr0 MOKa3aTelsi B MPOLIEIIINI MOMEHT BPpEMEHH,
BBIP2XXEHHOE B IIPOICHTAX.

Wunexc pocra=unaexc pocra-100%

WNunexc HpI/IpOCTaZ% -100%=120%, TO ecTp 1IeHa OBBICHJIACh B 1,2 pa3a.

Hunexc pOCTa=¥ -100% =20%, T0 ecTh LicHa TToBLIcKIach Ha 20%.

2. W3BectHbl gaHHbIE IO 00beMy Hpoaax ToBapoB A, b, B, I' B 2014 roxy u poct (B %)
obbema npoaax B 2015 roay (tabmuma 1).

Tabmuua 1.
Tosap O6bem npogax B 2014rony Poct (B %) 3a rog
45 10
b 30 15
B 50 30
r 20 20

Heo0xoaumMo onpenenuTs CpeiHuil HHAEKC pocTa.
n
>x,

Wnpnexkc rpynmnsl HaiiieM no ¢opmyne: | =-=——, rae X, -3Ha4eHue i-ro IEMEHTa B

MOMCHT BpPEMCHU t, Ii_ HHICKC poCTa i -TO dJIEMEHTa rpynmnsl B JOJIAX, N - 9UCJI0 DJIEMEHTOB B

rpyrie [3]
JI7st pereHus: IOCTaBICHHOW 3aj1a4d, CHavaya ONpeaenM 00beM IPOAaX KaXKIoro ToBapa

10-45 =495; 30+—15'30 =345; 50+—30'50 =65; 20+—20'20 —24.
100 100

B 2015 rogy: 45+

O6wémbl Bcex mpoaax B 2014 u 2015 ronax Haiinem Kak CyMMBbI, BHECS JJaHHBIE B HOBYIO

Tabnuiry (Tabnuma 2):
Tabnuma 2.
Toga O06nem npojax B Poct (B %) 3a O6Bem npogax B
p 2014rony roj 2015 rony
45 10 49,5
b 30 15 34,5
B 50 30 65
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r 20 20 24

Cymm
a

145 - 173

Tornma cpenuuii HHAEKC pocta paBeH: | = % -100% ~119% .

Taxum 06pa3zom, UCIOJIBb3Yys HECI0KHbIE MATEMATUYECKUE PACUETHI, MbI yXKe ceifuac MOKeM
pemars 3a1a4u, GOpMaIbHO OTHOCAIIMECS K 00J1acTH (PUHAHCOBOM MaTEeMaTHKH.

Xouercss MPUBECTH €IllEe OJHO BBICKa3blBaHUE — 3TO cioBa akanemuka H. H. Mowuceesa,
KOTOPBIA CUMTA], YTO MAaTEMaTU4YECKUE MOJEIU SBISIOTCA CPEICTBOM IIO3HAHUA, a HE
MHCTPYMEHTOM, KOTOPBIN MOYKHO HEITOCPEIACTBEHHO UCIOIb30BaTh I IPAKTUYECKUX HYXI. [2]

Martemarnka — 3TO LJapula HayK, KpaeyroJIbHbII KaMEHb, HA KOTOPOM JEPKUTCSI BECH CBOJ
yelloBeueckux 3HaHMKM. Ha e€ 3HaHMAX OCHOBBIBAIOTCS IIPUKIIAHBIE HAyKH, TaKHE Kak
Oyxrantepuss U SKoHOMHKa. Kpome Toro, 3To emé M yHUBEpCalIbHbBIN SI3BIK HAayKH, a TaKxkKe
3JIEMEHT BceoOwel KynabTypbl. Io3TOMy Maremaruyeckoe oOpa3oBaHME — 3TO BaXKHas 4acTh
HOJrOTOBKHU CHELHaINCTa JII000ro poia, a B 0COOEHHOCTH — OyXranrepa.

Wrak, Oyxranrepus ¥ MaTeMaTHKa HEpa3AeIMMbI, HO KpOME 3HAaHHWH Ba)KHO OIBITHOE
IIPUMEHEHHE €€ B IIPAKTHKE.

CnucoK HUTHPYeMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:

1. Opeiixeiit E. ©. Bonpmas kaura no sxkoHomuke. M.: Teppa, 1997 1.
2. Kanrtoposuu JI. B. OxoHomuka u Marematuueckue Mmetoanl. M.: IIpocsemenue, 1990 r.
3. [Ipoceeros I'. V1. MaremaTuka B 3xoHOMuKe. M.: Dk3amen, 2008r.

A.C.HoBukoB

O6mactHOE 010/ 1KETHOE PO ecCHOHATBFHOE 00pa30BaTENBHOE YUPEIKICHNE
«Kypckuii aBTOTEXHUYECKHH KOJUIEHO)

PykoBogurens: IIponnna JI.H.

MATEMATHUKA U MO BYAYIIASA TIPO®ECCUSA

Mos Oyaymiast npodeccusi-aBTOMEXaHUK. ABTOMEXaHUK - 3TO pab0o4Hil KUpOKoro npoduis,
KOTOPbIIl  BBINOJIHAET  ONEpallud [0  TEXHUYECKOMY  OOCIY)XMBAaHHIO M  PEMOHTY
ABTOTPAHCIIOPTHBIX CPEACTB, KOHTPOJIUPYET TEXHUYECKOE COCTOSHUE aBTOMOOWIIEH, yIpaBiseT
aBTOTPAHCHIOPTHBIMU cpesicTBaMU. Kpome 3Toro, moiayuus npodeccuro «ABTOMEXaHHUK» B HaIIeM
KOJUIEIDKE 51 UMEI0 IIPaBO paboTaTh ONEpaTOPOM 3alpaBOUYHbIX CTAHIIUH.

PebGsta Moeil rpymnmbl 4acTo 3a7al0T MPEnojaBaTellio MaTeMaTHKH BOMpoC: «3ayeM Haw,
aBTOMEXaHUKaM, Hy)XKHa MmareMmaruka?» MHe OTBeTOB IpernojaBaTeisi CTajo HEIO0CTaTO4HO. 1
3aX0TeJl CAMOCTOSITENILHO MPOJIOJKUTH U3yYEHUE 3TOT0 BONpOoca. BOT 4TO M3 3TOro Moiay4miioch.

Martematuka B npogeccunu «Ciecapb aBTOMOOMIBHOI0 TPAHCIIOPTA».

H3rorosieHue mecTepeHoK.

YToOb! M3rOTOBUTH IIECTEPEHKY HA/I0 OKPYKHOCTH Pa3/IeUTh HAa N-PaBHBIX YacTel.

[Tpy momoImM UMPKYIIs, TUHEHKH M TPAHCIIOPTHUPA MOKHO JIEIUTh OKPY)KHOCTh Ha Jro0oe
KOJIMYECTBO paBHBIX yacTedl. Dopmyra /i BBIYMCIEHUS YIJla IPaBUIBHOTO N-yroJIbHUKA

o, ~1=2 1800
n

IIpoBepka pyJieBoro ynpapJjeHus.

[TyctuTh nBUTaTenh M YyCTAaHOBHUTH Koisieca mpsMo. Cierka MoBepHYTh PYJIEBOE KOJECO B
OJIHY M JIpyrylo cTopoHy. B ciyudae, ecim mo¢pt cocraBiaser Oonee 30 MM, HE0OXOAUMO
IPOBEPUTH PYJIEBOE YIIPABIEHHUE U BCE JETAIM PYJIEBOI0 MEXaHU3Ma Ha Ype3MEpHBbIH JIIOPT.

Ha nerkoBom aBToMo6uie 0T HE AOJKEH npeBbImaTh 10 rpagycos,
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Ha Tpy30BOM — 25 rpaaycoB, Ha aBToOyce — 20 rpamycos.|[1]

Pacuer mpouecca BbICBepPJIMBAaHNS JATYHHBIX 3aKJIENMOK HA ANCKe CUHENIeHU.

[Tpu cBepnuIbHBIX pabOTax pPEKOMEHIYeTCS 3aJaBaTh PEXKUMBI HCXOAS M3 MOIIHOCTHU
ucnoibzyemoro obopynosanus. [Tomaga Sp=0,15 Mm/00;

V0=20 m/mun; d=3,8 Mm  N= M; n= 100020 =1676,2  o6/Mun
’ ’ rxd 314x3,8

Torma ckopocTh 00pabOTKH pacCUUTHIBAETCS 11O hopMyIie

_nxzxd _ 1675x314x38

; =20 w™/MuH
1000 1000
Pacuér HEOOXOAMMOro YCHIHS TpH  KJIENKE HEOOXOAUM Ui  KOHCTPYHPOBAHUS
NPUCIIOCOOJICHUST WM BBIOOpA TEXHOJOIMYECKOrO O0OpYyIOBaHHs. YCHIHE MPECCOBAHUS
1,75 60,75
omnpenensercs mo Gopmyie: P = dxd™""x(c,x10°)

rie O - ko dunuert GopmMbl TOIOBKH 3aKIENKH, d - THAMETp, Gy - IPEAeI MPOYHOCTH.
P =26,2x0,004"°x(230x10%°"° =3113,2 H=317,3 kr.[2]

IMoka3zarenu cuenubix ceoiictB 'A3-24-10
M - BenmMUMHA CUEHOM MacChl, T.€. MacChl, IPUXOAIIeiica Ha BeAYyIHe Kojeca

aBTromoouns (5975kr); m, = M, _ 8000 = 0,67 - koo duruent cuenHoit Mmaccel; ¢ = 0,8

M, 12000

-K03(UIMEHT CHETUICHUS IIHH.
Iloka3aTe/u TATJIOBBIX CBOICTB

P e -
PTW = ML{I -yaenbHas cuna aru N, = 7(1 -yJleJIbHass MOITHOCTb
34294 H 129
P, =—=28—; N, =——=0,01Bm/xe
» 12000 K2 7712000

YcrpoiictBo dap

s Toro, yToObl 3epkano ¢ap OTpakano Jyyd MapajuleidbHBIM ITYYKOM, 3€pKaly HYXKHO
npunate ¢popMy napabosonja BpalleHHs, BHYTpU KOTOPOTO B OIpe/ielIeHHON Touke ( B (oKyce)
HaxoauTcs jammnouka. I[lapaGomonna BpaieHHs - 3TO MOBEPXHOCTh, KOTOpas oOpasyercsi NmpHu
BpAIICHAN MapaGoibl BOKPYT ee ocH. Ilapaboua 3agaercst ypaBHeHHeM y=ax” [3]

Ilokpacka Ky3oBa

Urto0bl mOKpacuTh Ky30B aBTOMOOMIsT «BA3-21-14» HEoOXOAMMO MPOU3BECTH M3MEPEHHUS
Ky30Ba M BBIYMCIUTH CKOJBKO HY)KHO KpPackH, €ClM Ky30B HaJ0 MOKPBITh JBOMHBIM ClIOEM, a
pacxon kpacku 300r Ha KB. M.
S =a-b=15-162=2,43(m%)

Kanom

S, =a-b=075-162=1215(x)

oacaonnc
S

sor =2+4,1-0,75=6,15(n")
S =21-162 = 3,402(n?)

Kpvluia

S,.,, =2,43+1,215+6.15+3,402 =13,197 (")

noan
m,, =13197-0,3=3,9591~ 4(x2)
Maremaruka B npogeccnu «Boauresan kareropum «C»
I'py3onoabeMHOCTH aBTOMOOMIISI
3Has Tpy30M0IbEMHOCTh aBTOMOOWIISL, BOUTENb PACCUUTHIBAET 3a CKOJIBKO PEHCOB MOXKHO
nepeecTd  rpy3. Hanpumep, MoxHO 1M nepeBectd Ha  aBToMoOmie  «Kamazy,
rpy3onoaseMHocThI0 17 ToHH ,48000 KT 32 2 peiica?
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48000:17000=2p.(ocT.4000kT) T.€. maHHBIN TPy3 MOXKHO ITEPEBECTH TOJIHKO 3a 3 pefica.
TopmosHo# nyTh ko2
TopMO3HO# IyTh BEIYKCIACTCS 110 hopMmye S = ET

f-koa(puIHEeHT clemIeHns IKH ¢ TOBEPXHOCTHIO AOPOTH. J[JIst JIerkoBOro aBTOMOOMIIS
k=1, f=0,8. BoguTesp H0KEH yMETh PACCUUTHIBATH TOPMO3HOM ITyTh, HAIIPUMEP, aBTOMOOMIIS

«BA3». 40° 1600
npu ckopoctu 40Km/4. S= = =
254-0,8 203,2

MaremaTuka B npoeccun «Oneparop 3anpaBoYHbIX CTAHUMI)

Onepanum ¢ JeHbramMu

Omneparopy 3ampaBOYHOW CTaHIMM HEOOXOJWMO BBINOJHATH HEXUTPHIE OINEpaluu ¢
JNCHEeXHBIMU Kymiopamu. Hampumep, ckonbko aate cpauun ¢ 30000 py6. KIMEHTY, €ciau OH
nokynaeT 850 J1 AM3eTbHOTO TOIUIMBA, CTOUMOCTB KOoToporo 29 py0. 90 kor.?

30000—29,9-850 = 4585(p)

, rie K- Topmo3Hoii ko3 dunueHr,

7.9u

O0bem TONJIMBA

AsronucrepHa «Ypan AU-5,5» umeer cieayromme TEXHUYSCKHE XapaKTePUCTUKU: JUTHHA
nuctepHel-5000 MM, aumametp-2500 mMm.  OmnepaTtopy HEOOXOAMMO BBIYHCIHTH OO0BEM
NIEPEBO3UMOr0 TOTUIMBA, €CIIM [IUCTEPHA 3aIl0JHEHA HaroJIoBHHY. DopMyIia HaXOXIeHUsT 00beMa
[WIHHIPAYECKON [UCTEPHBI d

_g _p2 r=—,
V:SOCH..h S()c;.,g‘ _Skp =r ﬂl 2

V= %1,252 -314-5=12,265x" =12,265 xy6 =12265

[To uroram cBOero ucciaeA0BaHus, 5 IOHSJ, YTO MaTeMaTHKa 3aHUMAET LIEHTPAIbHOE MECTO
B Moeii Oyaymieit npodeccuu. Uem cepbe3Hee st Oyy OTHOCHTBCS K U3YYCHUIO MATEMAaTHUKH, TEM
ObICTpee 51 JOCTUTHY XOPOIINX Pe3yIbTaTOB B Moel Oyayiiel mpodeccuu.

CnHcoK HUTHPYeMOii JTUTEePaTyPhl U HHTEPHET-HCTOYHHKOB:

1 . CnpaBoyHuK TexHonora-mMamuHoctpoutens. B 2-x 1. / [Tox pen. A.I'. Kocunosoit u P.K.
MemepsikoBa. - 4-e u3n., nepepad. u jgom. — M.: MammmHocTtpoenue, 1986.

2. Makuenko H.M. O6mmii kypc ciecapHoro nena: Yue6. mis [ITY. — 3-e uzn., ucnp. — M.
Brercmr. mik., 1989.-335¢.

3. PykoBOACTBO MO PEMOHTY M TEXHUYECKOMY 0OCIyXHuBaHUIO aBToMoOuiei KamA3. M.:
OAO «KKAMA3y, 2002.

S1.M. HocoBa

O6mnactHOE 010/ KETHOE MTPOhecCHOHATBFHOE 00pa30BaTEIBLHOE YUPEIKICHNE
«Kypcknii MOHTaKHBIM TEXHUKYM»

PykoBogurens Jleprorun C.B.

MATEMATHUKA - HAPUIIA HAYK, HO CJIY KAHKA XUMHUHN

XWMUS - B MATEMAaTHICCKOM O0CIIEIOBAHUH €€ - €CTh (PHIIOCO(US MPUPOIBI,  BCE KE

JTaeT HEYTO yMY, a HE OTHUMAET OT HETO.

Muxansn MeHBIITHKOB

B coBpemenHOM 00111eCTBE TpeOOBaHMS K KaUeCTBY 00pa30BaHUS MMOCTOSTHHO U3MEHSIOTCS U
MOBBIMIAIOTCS. DTO HAXOIUT CBOE OTpPaXCHHE B HOBOM 3aKoHE 00 oOpa3zoBaHuUM H (efepaTbHOM
rOCy/IapCTBEHHOM OOpa30BaTebHOM CTaHAApTe. Y OOyYarouuxcs MOSIBISETCS IIUPOKOE TOJe
NEeSTENIbHOCTH, KOTJa OHM HUMEIOT MpaBO BbIOOpa MNPOGMIbHBIX MNPEIMETOB, MOIYYCHUS
o0pa3oBaHUs MO WHAMBHIYAILHBIM OOPa30BATENbHBIM TPACKTOPHUSIM, HMEIOT BO3MOKHOCTh
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NPUHTH y4acTHe B pa3pabOTKe MPOEKTOB M MOMPOOOBATH CBOM CHJIBI B HAYYHOH AESITENbHOCTU
[1]. B aTom cny4yae yueOHast AUCLUIUIMHA — XUMHS — HJICABHBIA MpeaMeT sl (OpMHUPOBAHUS
HaBBIKOB HAy4YHO-TIO3HABATEIbHOM JEATEIbHOCTH. XUMHUA — HE HW30JUMPOBAHHAS HayKa, OHa
HAXOJHUTCS B TECHOW CBSI3M HE TOJBKO C OWonorueit, Gpu3nkod u mareMatukoi. B Heil HaxomsT
oTpaxkeHus punocockre 3aKOHbI, XMMUUECKHUE MPEIMEThl U SBIICHUS ONUCAaHBI B JHUTEpAType,
UCTOpPUH. A 3HAYUT, BCETJa €CTh MECTO AJIs Pa3MBILUIEHUS U paccyXeHus [4].

MaremaTuka a1 Y4€HbIX - XMMUKOB — 3TO, B IIEPBYIO O4Y€pElb, MOJIE3HBI MHCTPYMEHT
peleHnss XuMU4eckux 3aaa4d. OueHb TPyAHO HAMTHU KakoW-1MOO pa3fesl MaTeMaTHUKU, KOTOPBIH
COBCEM HE€ HCIHONb3YyeTCS B XUMUU. DYHKIMOHAIBHBIA AHAJIU3 W TEOpUsS TPYII ILIUPOKO
IPUMEHSIOTCSI B KBAaHTOBOM XMMHH, TEOPUS BEPOSITHOCTEN COCTABIIET OCHOBY CTaTHUCTUYECKOM
TEPMOJMHAMUKHU, TeOopus rpadoB HUCHOIB3YETCS B OPraHUYECKOW XMMHH Ui MpeacKa3aHus
CBOWCTB OpPraHMYECKHUX MOJIEKYN, AU(QepeHInaIbHble YPaBHEHUS! — UHCTPYMEHT XHUMHUYECKON
KUHETUKH [2].

XOTh XUMHS U CBA3aHA C MAaTEMAaTUKOM, OHA BCE-TaKM HAKJIA/bIBAET HA HEE ONPE/CIICHHBIE
orpannueHus. K mnpumepy, B XUMHUU HET TMOHITHS «OECKOHEYHOCTH». YHCIO aTroMOB B
HAO0JII0JJaeMOM 4YacTU BCEJIEHHOM OuY€Hb BEJIMKO, HO B MPHUPOJAE HET OONbIIMX BEIUYHUH
cTpeMsalmxcs K 0eckoHeuHOCTH. KakoBbI ke cambie 0OJbIINE YUCIIA, UCIIOJIb3yeMble XUMUKaMH?
Yucao aroMoB BO BcelleHHOH olieHMBaeTCsl Kak 1050, na 3eme — 10% aTOMOB, B Y€JIOBEUECKOM
opranusme ux npumepro 107'[3].

Tak ’xe B XMMHMM HET HPpPAUUOHAIBHBIX 4HcCell. VppanuMoHAIBHOE 4YHMCIO COAEPKUT
OECKOHEYHOE YHUCIIO 3HAKOB B JCCATHYHOM 3amucu. XUMHS — HayKa SKCIepUMEHTalIbHAas, OHa
OIepUpyeT C pe3yJbTaTaMH H3MEPEHHM, KOTOpbIE BBIPAXKAIOTCS WM LEJIbIMH YHMCIAMH, WIH
JIpOOHBIMH, HO MOJIYYEHHBIMH ¢ KOHEYHON TOYHOCTBIO, KaK MpaBuiio, He Oonee 4 3Havamux nudp.
Hanpumep, nmokasarensb npeaoMiIeHUs BEIIECTBA MOXKET ObITh paBeH 1,414, HO He ObIBaE€T paBHBIM
\2. MO3TOMY YHCIIO T, YaCTO BO3HHKAIOIIEe B XUMUYECKUX pacueTax, 00bIYHO OKPYIJISIOT A0 3,14.
OTo NUIIb Manas 4acTh T€X CAMbIX OrpaHWYeHHUH. [IeHCTBYIOT M MaTeMaTHYeCKHE 3aKOHbBI B
XUMHHU O6€3pa3ieNbHO, MM MEX/1y HayKaMU CYIECTBYIOT IPOTUBOpEUHs?

B nurepatype omnuchIBaeTcs CHop MeXAY HEMELUKHM Yy4YeHbIM MareMmatukoM Kapiom
["ayccoM M UTaJIbSHCKUM YYE€HBIM XMMHUKOM AMeneo ABOraipo O CYIIHOCTH Hay4HBIX 3aKOHOB.
["aycc yTBepaai, 4To 3aKOHbBI CYILIECTBYIOT TOJIBKO B MaTEMaTHKE, @ TOTOMY XUMHUS MOYUTATHCS
3a HAyKy He MOkeT. B orBeT ABorazpo cxer 2 j1 BoAopoJa B 1 IuTpe KMcIoposaa U, MOJIy4uB J1Ba
JUTPa BOJSHOTO Iapa, TOPKECTBYIOLIE BOCKIUKHYI: «Bot Buaute! Ecnu xumus 3axoder, To /Ba
IUTIOC OJIMH OKa)KYTCSl PaBHBI IByM. A YTO CKa)XeT Ha 3TO Balla MaremMaTuka?» [4].

MaremaTnueckue ypaBHEHUS M METO/bI, HCIOJb3yeMble B XHMHMH, HUMEIOT €10 HE C
aOCTpPaKTHBIMHM BEJIMYMHAMHU, a C KOHKPETHBIMH CBONHCTBAMHM aTOMOB M MOJIEKYJ, KOTOpBIE
MOJUYUHSIOTCS €CTECTBEHHBIM IMPHUPOAHBIM OrpaHndeHusiM. MHorna 3Ty orpaHudeHusi ObIBarOT
JKECTKUMU U MPHUBOJAT K PE3KOMY YMEHBILIEHUIO YMCIIA BO3MOXKHBIX PEIIEHUN MaTEMaTHYECKHUX
ypaBHEeHUH. MaTemaTuueckue ypaBHEHUs, IPUMEHSEMbIE B XUMUH, a TAKXKE UX PELICHUS JOKHbI
UMETh XUMHUYECKMIl cMbici. M Hayate Hamo € TOro, 4Yro XHUMUYECKOE YpPAaBHEHUE H
MaTeMaTUYeCKOE YpaBHEHHE 3TO pa3HbIe MOHSATHSL.

[Ton MaTeMaTHUECKUM ypaBHEHUEM IIOHUMAETCSl PABEHCTBO BUJIA:

f(x1, X2...)=g(X1,X2...), TI€ B KaUeCTBE g U f BBICTYIAIOT YUCIIOBbIE (DYHKIINH.

XUMHUECKOE YypaBHEHHE IPEJCTaBIIseT M3 ceOs KpaTKUil crocod OMUCAaHUs XMUMHUYECKOH
peakuuu. [loatomy ¢pasza, cTonp HEe NMpUHUMaeMass MaTeMaTUKAMM, «ypaBHSTh ypaBHEHHUE)» B
XMMUHA HMMEET 3HaueHWe. Tak Kak B XUMHUYECKOM YpPaBHEHUM INPU YpPaBHUBAHUU CTaBST
KO3 (UIIMEHTHI, KOTOPbIE MOKAa3bIBAIOT MOJIbHBIE COOTHOILIEHUS BELIECTB Ha OCHOBAHMU 3aKOHA
COXpaHEHHUs Macc.

HHTepecHo MpoOBEpUTH CIIPaBEAIUBOCTh HEKOTOPHIX MAaT€MaTUYECKUX 3aKOHOB JUISl XUMUU
Ha MpakTUke. [[J1g 3TOro Mo>KHO IPOBECTH HECKOJIBKO MPOCTHIX SKCIIEPUMEHTOB.

OmnbIT nepBbId: KaXbli peOeHoK 3HaeT, uto 1+1 Oyner 2. OqHaKo B XMMHMH ATOT 3aKOH HE
BCEerJa BBIMOMHUM. Hampumep, ecnu cMmemarbh CIUPT U BOAY pPaBHBIX 00beMOB 1o 50 Ml MBI
nonyuuMm He 100 mu, a Tobko 98 MiI. DTO MPOMCXOAMUT H3-3a TOTO, YTO MOJIEKYJBI CIHPTA
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00pa3yioT BOAOPOJHBIE CBSI3U C MOJIEKYJIaMU BOJbl, B PE3yJIbTaTe YE€r0 OHU MPUTATHBAIOTCS IPYT
K PYry ¥ 00bEM CTaHOBHUTCS MEHBIIIE.

OnbIT BTOPOIi: IPOBEPHTE ACHCTBUE €II€ OJHOIrO MPaBUJIA: «OT MEPEMEHBI MECT CIAraeMbIX
CyMMa He MeHseTCs». UTO MpOM30MIET, eClii MBI MOMEHSEM MecTaMu Habop BEIIeCTB MNpU
pOoBeJICHNH peakiuu. B kauecTBe skcrieprMenTa Oblia IpoBeeHa peakuus oomena mexay KOH
+ AICI;. B nepsbiit pa3 B npobupky cHauana pobdaswiu KOH, a zatem AlCl;, u Habmronanmm
BbIaJiecHue ocajka. Bo BTOpoil pa3 mopsiok A00aBieHHUS H3MEHMIIU, U OCAllOK YyXKe He
oOpazoBajics.

[Topsimok uMeeT MeCTO M MpU CMELIMBAHMM TaKMX BEILECTB Kak BoAa U kuciora. Kazamoce
Obl, HUYETO CJIOKHOIO, NMPWINTh OJHY >KMJIKOCTh B Ipyryro. Ho m B TakoM mpOCTOM OIBITE
CYILLIECTBYET OIPEACIIEHHOE IPAaBUIIO, OT KOTOPOTO MOXET 3aBUCETh Ballle 340pOBbe. BaxHO
3HaTh, YTO J0OABIATH HY)KHO KHCJIOTY B BOXYy, a He HaoOoporT. CieayeT MOMHHUTBH, YTO TaKue
KHCJIOTBI, KaK CEpHas KOHLIEHTPUPOBAaHHAs, BO-NEPBBIX, UYPE3BBIYAHO T'MI'POCKONUYHBI, T.€.
AaKTHUBHO IOIJIOIIAIOT BOAY U €€ maphl, a BO-BTOPbIX, UMEIOT IUNIOTHOCTh, B pa3bl MIPEBBIIAIOLIYIO
IJIOTHOCTh BOJIbI. B-TpeThux, 3Ta peakiusi CONPOBOXKAAETCS BBIACICHHUEM OTPOMHOI0 KOJIUYECTBA
tera. [loaTomy, ucxomom Oyner BBIOPOC cepHOM KHUCIOTHL. MTOrom Takoil OommOKH B JTydIiemM
Clly4ae MOKET ObITh OJyYeHHAs! «ABOMKaY, a B Xy/IIIIEM MOBPEXKIEHUE KOKHOTO TTOKPOBA U IJ1a3.

B zawiroueHum Xouercss OTMETHTb, YTO LEJIbI0 JIAHHOW CTaTbu HE  SBISJIIOCH
MIPOTUBOIIOCTABIICHUE JIByX HAyK MaTeMaTUKu U xuMuu. lIpencraBieHHbIE 3KCIIEPUMEHTHI
JEMOHCTPHUPYET UCKIIIOUEHHSI U3 OOLINX MPaBUII, M TEM CAMBIM PACKPBIBAIOT TOPU30HTHI TIO3HAHUS
Mupa.

HcTopus pa3BUTUS HAyKU FOBOPUT O TOM, YTO CaMble HHTEPECHBIE COOBITHS MPOUCXOIAT Ha
CTBIKE Pa3HbIX HAYK. YUEHbIC XUMUKU U YUCHbIE MATEMATUKU MBICIIAT pa3HbIMU KaTErOPUSIMHU, HO,
T€ ciay4yaW, KOIJla UM YJaeTcsi B3auMOJEHCTBOBaTb, NPUBOASAT K IIOSBJICHUIO KPACHUBBIX U
HETPUBHAIIBHBIX PE3Yy/IbTATOB U CIIOCOOCTBYIOT OOOTAIIEHUIO 00EHX HaYK.

Cnucok HuTHPYEeMOi JUTepPaTypPbl U HHTEPHET-HCTOYHHKOB:

1.  Anexcunckuii B.H. 3anumarensHbie onbITh 10 XUMUH. - M.: [IpocBemnienue, 1995.- 128 c.

2.  Epémun B. B. Marematuka B xumuu. — M.: MITHMO, 2011. — 64 c.

3. VYus, Jxum. 3aaumarenpHas Xumus, pusnka, ouonorus: / Jxkum Yus ; [nep. ¢ aaria. M. JL
Kynsuesoii]. - MockBa: ACT: Actpens, 2007. - 125 c. : nn.

4.  Xapnamnosuu I'. JI. MHoronukas xumus: kH. aius yvamuxes / I'. JI. Xapnamnosuy, A. C.
Cemenos, B. A. Ilonos. - Mocksa: IIpocsemenue, 1992. - 156, 3 c.: ui.

JL.B. Tlanui

Kypckwuii sxene3Ho10poKHbIN TEXHUKYM — Guiral ¢eaeparbHOro rocy1apcTBEHHOTO
010/KETHOTO 00pa30BaTEIBLHOTO YUPEXKICHUs BRICIIET0 00pa3oBanus «lleTepOyprekuit
rOCy/IapCTBEHHBI YHUBEPCUTET MyTel coolmienust umreparopa Anekcauapa I» B r. Kypcke
PykoBoautens Manbsuesa U.E.

IAPHUIIA HAYK» B JKEJE3HOJOPOXHOM OTPACJIA

MareMatyrka npecTaBisieT coool coOpaHue BHIBOJIOB,
KOTOpBIE MOTYT OBITH IPUMEHEHHI K ueMy yroaHo. (beprpan Paccen) [1]

CoBpeMEHHBII MHpP — OTO TOCTOSIHHOE pa3BUTUE, HOBBIE TEXHOJOTMHU, Hay4yHbIE
UCCIIEIOBaHMsI U pa3pabOTKH, POJb MAaTeMaTUKU B KOTOPBIX IMOCTOSHHO BO3pacTaer. TpyaHo
MOHATh U OCBOUTH SIBJICHUS ACUCTBUTEIBHOCTH 0€3 UX MaTeMaTHueckoi mojenu. «Llapuma Hayk»
urpaer OOJbBIIYI0 POJb M B COBPEMEHHOM >KEIe3HOJOpPOXKHOM oTpaciu. S obOydaroch Ha
cnenuanbHOCTH «CTPOUTENBCTBO JKEJIE3HBIX J0pOr, MyTh U IYTEBOE XO3sAHCTBO». [IpaBMibHO
BBICUMTATh PACCTOSIHME MEXAY KOJeed peabCoB, ONPEACIUTh M YCTPAaHUTh MX IMPOCEAAHUE C
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. MOMOIIbI0 TOAOMBKM IIMAji, paccyUTaTb BpeMs
357 TIPUOBITHS CIIEAYIOLIETO TOBApHOTO 1502051
MACCaXUPCKOTO COCTABA, ONPENEIUTh JTONyCTUMBIN
3a30p B OyKcax KOJIECHBIX IIap — B 3TOM U MHOI'OM
Jpyrom HYXHa MaTeMaTHuKa MHE, Kak
JKEJIEC3HOOPOKHHUKY.

CTpouTeNnbCTBO HOBOTO KEIE3HOLOPOKHOTO
yTH, PEMOHT u TEKYIIEe COJIEpIKaHuE
CYLIECTBYIOIIETO MyTH BKIIOYAIOT B c€0s1 KOMIUIEKC
reoe3UYECKUX U HUHIKEHEPHEIX, a, CIECIOBATEIILHO,
Y MaTeMaTUYECKUX PaCUETOB.

Hamnpumep, 6e3 miockoi cuctemMbl KOOpAUHAT
reole3ucT  He CMOXET COCTaBUTh IUIaH
% 8 TEOJI0JINTHOTO X0J1a 10 KoopauHaraM. C IOMOIIbIO

5800 —-Y 9900 £000 TPUTOHOMETPUYECKUX  (YHKIMH OH  CMOXKET
MIPOBECTH TPUTOHOMETPUYECKOE HHUBEIMPOBAHUE (OMpEEICHUE MPEBBIIICHUS OJTHON TOYKU Ha
JIpYTroi Ha MOBEPXHOCTH 3EMIIN).

UTOoOBI 3alUTUTH JKEJIC3HOJOPOKHBIE MYTH U COOPYKCHHS OT BO3IACHCTBHS CHEXHBIX

3aHOCOB HMH)XEHEPY HEOOXOAMMO OMpPENEeIUTh BUJ CHEro3amuThl. JlJis 3TOr0 OH paccyuTaeT

3200

3100

—_—

3000

n
KOJIMYECTBO CHEra, KOTOPOEe JIOJKHO OBITH 3a/iepiKaHo, o popmyne Q = Zt ji; sing; (o — yron
=1
HAIpPaBIICHUS JIMHUU CHETO3aIlUThl K CHErOBETPOBOMY MOTOKY; t — MPOJOIKUTEILHOCTh METENH,
MUH; | — HHTEHCUBHOCTh MIEPEHOCA CHEra), a IUIONIA/b MMOINCPEYHOT0 CEUCHHsI CHEKHOTO Bajia,

oOpa3yromierocs y 3Toi 3amuThl, o popmyne W = Q (d — mroTHOCTH CcHera). [2]

4
10°d
Jlis oLleHKH NepeBO304YHOI paboThl MOE37A0B 3KOHOMHUYECKHE OTIENbl JUCTAHIMHU IyTH
UCTONB3YIOT TaKMe MOKa3aTel, Kak Ipy30000poT E pl u naccaxupooGopor E al. Oun

NPECTaBISIOT COO0H CyMMY Macchl NEpeBe3EHHBIX TPYy30B (MM KOJMUYECTBA MACCAKUPOB) HA
paccrosiHue TepeBO3KH. IIpuBeZeHHBIE TIOKa3aTenW WCIONB3YIOTCS  JUIS  OINPEIeIICHUS
NPUBEJCHHOM CKOPOCTH MOE3/0MO0TOKA (CPeHssl CKOPOCTh MOE3/10B Ha JIaHHOM Yy4acTKe IyTH)
= VXnFnac +VX2F2p o o
v, =K (K — xoaddunmenT nepexoqa K NpUBEIEHHOW CKOPOCTH; Vyy U Vyr —
Fnac + Fep
XOJIOBBIE CKOPOCTH TNAaCCa)KUPCKUX M TPY30BBIX N0€310B; I'yoe M 'y, — romoBele Tpys3o- u
MacCaXXupPooOOPOTHI), 6€3 KOTOPOH HEBO3MOXKHO PACCUMTATH BO3BBIIICHUE HAPYKHOTO pebca IS
0oJiee TIIaBHOTO BITMCBHIBAHUS 110€3/1a Ha ONPEACIEHHBIX CKOPOCTAX B KPUBBIX yyacTKax MyTH. [3]
XKenesnast mopora TpeOyeT TOYHOCTH, UCKITFOUALT JIFOOBIE MTOTPEITHOCTH. Bee T0MmKHO OBITh
CJIAXKEHO M B3aMMOCBS3aHO, HApUMEp JABMKEHHE Moe3/10B. Kaxiplil moe3 1 IBUXKeTcs CTPOro Mo
pacIMCaHHIo.

CrenmaincThbl, \J / DparMment rpadHxa IBUXE-
KOTOPBIE 3aHUMAIOTCS ,..LT_\ : : g HUA ITOE3T0B:
€ro COCTaBJICHHEM, \ / A—B — obosHAMCHHA PAINCIBHBIX [TYHK-
JOJKHBI 3HATH _ tos; uMdpsr 0, 1 Ha ocH abeipice — Bpe-
. . ®, MR (4acht); uMdpeEl HA OCHX pasOefbHBIX
CBOWCTBA  (yHKUMH, | NYHKTOB — BpeMS NpHOBITHA, OTHpaB/ie-
CIOCOOBI TTOCTPOCHHUSI HUA WIM NpociefoBaHHA Moesfa (YMCao
rpaduKoB, 5 6 / Ocn MMHYT CHepX LETOTO JecATEA); Yucia Haj
6 75 pasmeTEHBIX HAKMOHHEIMH NTPAMBIMH — YCTOBHBIE HO-
KOMOHHATOPHUKY u 4 2 MYHKTOB Mepa TIOEMIOR; WITPHXORAS KPHRas B Je-
TEOPHIO rpagos. / | BOM HWXKHEM YLAY — DCANBHBIA rpadmx
[IpuBegem  mpumep JBIDKEHHA [TOE3IA C YYETOM M3MEHEHHH ero
c
npodteHust rpaduka ! i KopocTH
o PUCYHKY: B A ! 4
0 1



naccaxupckuid moe3a Ne 183 mpuOwiBaeT Ha cranmuio A B 0 1 13 MuH, rae npeaycMoTpeHa 2-
MUHYTHasi CTOSTHKA JJIsi BBICAJIKM M TMOCaaku mnaccaxupoB. OH ornpasisiercss B 0 4 15 Mun u
npuoOsiBaeT Ha cTaHMio b B 0 u 30 muH. [locrne 2-MUHYTHOM CTOSTHKM Ha 3TOW CTAHIIMHU TOE3T
ormpasinsiercs B 0 u 32 mun. Ha cranuuto B on npubsiBaet B 0 w49 mun. ['py3oBoii moe3q Ne 2102
oTnpaBisieTcst co crannuu B B 0 4 2 MuH 1 npuObIBaeT Ha ctaHiuio b B 0 4 25 MuH. 31ech OH
cTtout 11 MUH B CBS3U C mpomyckoM BcTpeuHoro noeszna Ne 183, ornpasnsierca B 0 4 36 MuH U
CcTaHIMIO A mpoxoauT 0e3 octaHoBKM B 0 4 58 muH. [4] 3HaHUS M NPAKTHYECKUE YMEHUS
UCCIIEIOBATh CBOMCTBA (PYHKIIMU 110 €€ TpaduKy MbI IPUOOpETaeM Ha ypoKax MaTeMaTHKH.

Crtpemsienne K OBICTpOMY TMPEOJIOJICHUIO PACCTOSIHMM — OJHAa W3 ECTECTBEHHBIX
norpedHoOcTe yenmoBeka. [loaromy Ooppba 3a CKOpPOCTh Ha JKEJIE3HBIX JOPOrax BENETCs ¢
MOMEHTAa HMX BO3HHMKHOBEHHS, U B STOM I[IOMOTalOT 3HAHUS W IMOHHUMAaHHE MaTeMaTUYECKOTrO
aHaJIM3a.

Matematuyeckue 3HaHUS HYKHbI M Ha COPTUPOBOYHBIX Topkax. [IpogomkurenbHOCTH
TOPMO>KEHHS 3aBUCUT HE TOJIBKO OT MacChl BaroHa, HO M OT CKOPOCTH M HallpaBJIEHUs BETpa,
JUTMHBI MyTH, KPUBU3HBI YKIIOHA, KOJIMYECTBA CTPENIOK U KPHUBBIX, IO KOTOPHIM IMPOJIEraeT MmyTh
BaroHa. Bce 3Tu ¢akTopsl HEOOXOIMMO YIUTHIBATH B MATEMAaTHUECKUX pacyeTax.

Hcnonp3oBaHueM  ammapata MaTeMaTHMKHd  BENETCS IO  BOIpPOCaM  SKOHOMUKHU
JKEJIE3HOJJOPOKHOTO TPAHCIIOPTA, pAllMOHAIM3ALUU YIPABICHUYECKUX, OPraHU3allMOHHBIX U
COLIMATILHBIX CHCTEM Ha >KEJEe3HBIX JOpOrax, ONTUMHU3ALUU Mpollecca MepeBO30K, UCIIOIb30BAHUS
MOJIBUJKHOTO COCTaBa, OpraHM3alMsl YIpaBICHUS BAarOHHBIM XO3SHCTBOM, MCIIOIb30BaHUE
BBIUMCIUTENFHON TEXHUKHU, COKPAIIEHHUE PACXOJIOB SJIEKTPOIHEPTUH U T. 1. [5]

B 3akimtoueHnu X0Tenoch OBl MPUBECTH CJIOBAa COBETCKOT'O MaTreMaTWka M Mexanumka A.H.
KpsuoBa: «PaHo unu mo3qHO BCsKas MpaBUIIbHAS MaTeMaTH4ecKasi ujesi HaXOAUT MPUMEHEHHUE B
TOM WJIM UHOM Jienien. [6] B coBpeMeHHOM kelle3HOJ0POKHOM OTpacau posib MaTEMaTHKHU, KaK MbI
BUJUM, OYECHb BellMKa. brarojgaps NpUMEHEHHIO MaTeMaTUYeCKUX 3HaHHM, paboTa KeJe3HOi
JIOPOTH CTaHOBHUTCSA OoJjiee TPOAYKTHBHOH, 4YTO BJIEY€T 3a cO000M pocT €€ 3HAYMMOCTH.
CoBpeMeHHBII CHEeUUAIUCT HE MOXeT cTaThb NPO(EecCHOHANIOM CBOEro Jena 0e3 3HaHUM
MaTeMaTHKH.

Cnucok HuTHpYeMoii TuTepaTypbl U HHTEPHET-UCTOYHUKOB:

1. http://itmydream.com/citati/matematika/4 [DnexkTponHsIil pecypc]

2. Kpeitnuc  3.J1., CenesnéBa H.E. Texnuueckoe O0OCITy)XHWBaHHME U  PEMOHT
JKEJIEe3HOJOPOXKHOTO TyTH: YyueOHuk. — M.: ®I'BOY «YueOHO-MeTOAUYECKUH WEHTP 10
00pa30BaHMIO Ha KEJIE3HOJIOPOKHOM TpaHcropTey, 2012. — 568 c.

3. Kpeitauc 3.JI1., ®degopo U.B. XKenesnonopoxxHelii myTb. Y4eOHUK Ui TEXHUKYMOB M
KoJute ke x.-11. Tparcnopta. M,: YMK MIIC Poccun 2000 — 368 c.

4. XKenesnsie noporu. O6muit kypc: yueObnuk / FO.M. Edumenko, B.U. Kosanes, C.U.
JlorunoB u np.; nox pen. 10.U. Edpumenko. - 6-e uzn., nepepad. u gom. - M.: ®I'BOY "YyebHo-
METOJMYECKHI IIEHTP 1O 00Pa30BaHUIO HA KENe3HOAOPOKHOM TpaHcmopte", 2013. - 503 c.

5. http://konf-mf.ru/?page_id=1717 [DnekTpoHHBIi pecypc]

6. https://sites.google.com/site/filosofiamatematiki/interesnye-fakty-o-matematike-
1/vyskazyvania-velikih-ludej-o-matematike [nekTponHsIii pecypc]

JI.A. IlanTesCEB

O6mnactHOE 010 KETHOE PO ecCHOHATBFHOE 00pa30BaTEIbHOE YUPEIKICHNE
«PBIIbCKMH arpapHblii TEXHUKYM»

PykoBonurens biinnosa C.B.

MATEMATHUKA B TPO®PECCUUN «TEXHUK-MEXAHHUK»
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Marematuka - oJiHa U3 APEBHEHIINX HAyK, BeIIIEAIHNX U3 puimocodur. MaTemaTnka Hy)KHa
BCEM JIOJSM Ha cBeTe. be3 Hee 4elloBEeK HE CMOXKET MOCTPOUTH JOM, PELIaTh AIEMEHTapHYIO
3ajjauy, 4yTO-JIMOO M3MEpUThb, COCUMTATh JAEHbI'M B KapmaHe. He cymectByer mpodeccuii, B
KOTOPBIX HE MPUMEHSUTHCH Obl MaTeMAaTHYECKUE 3HAHUS [2].

[Tpodeccuss TeXHUK-MEXaHUK HEMOCPEICTBEHHO CBA3aHA C BBINOJIHEHUEM ONepanuil 1o
00CIyXMBAaHUI0O U PEMOHTY TPAHCIOPTHBIX CPEICTB, KOHTPOJIEM TEXHUYECKOTO COCTOSHHUS
aBTOMOOWJIEH C IIOMOILBIO JAMArHOCTHUYECKOIO OOOpYAOBaHUS U NPUOOPOB, YIPaBICHUEM
aBTOTPAHCHOPTHBIMH cpenacTBamMu. CeropHs oHa, BOCTpeOOBaHA M aKTyallbHA Ha COBPEMEHHOM
PBIHKE Tpy/ia, IOTOMY YTO KOJIMYECTBO BBIITYCKa€MBIX aBTOMOOMJICH HEYKIIOHHO PacTET C KaXKAbIM
naeM. bnaronmapst pabore cmenmanucTamM JaHHOTO MNPO(WIST CPOK CIYKOBl aBTOMOOMIISA
3HAYUTENIBHO YBEJIMYMBAETCS, YTO, B CBOIO OUYEPElb, CHI)KAET PUCK BO3HUKHOBEHMS JOPOXKHO-
TPAaHCHOPTHBIX MPOHUCHIECTBUI 1 0OecrieunBaeT 0e30MacHOCTh BOAUTENS Ha jtopore [1].

HauOonee BaXHbIM KpUTEpUEM [Uld TPYJOYCTPOHCTBA TEXHUKA-MEXaHHKa SBISIETCS
KBaTM(pUKAIUg W OnbIT. [lodTOMy crenuanucTsl AaHHOW NPOPECcCCHH HODKHBI IMOCTOSIHHO
COBEPILEHCTBOBAaTh CBOM 3HAaHUS M YMEHHS, TO €CTb ObITh KBaJU(UIMPOBAHHBIMU U
KOHKYpeHTOCTIOCOOHBIMH. Cpenn TpeOOBaHuUi, KOTOPBIE MPEABABISIOTCS K IEATEIbHOCTH JTaHHBIX
CHELMAINCTOB, €CThb W 3HAHMS [0 MaTeMaTuKe, Belb 0€3 3TUX 3HaHUH He OOOWTUCH INpH
TEXHUYECKOM 0OCTY)KHBAaHUU TPAHCIIOPTHOTO CPEZCTBA.

CylecTBYIOT BBl JI€ATEIBHOCTH TEXHUKOB- MEXAaHUKOB, B KOTOPBIX IMPHUMEHSIOTCS
MaTeMaTUYeCKHUEe 3HAHUS:

Benenne aBTOMOOMUIBHBIX ¢pap: UIE TOro uTOOBI 3€pKajo ¢ap OTpakaylo JIydu
napajieIbHBIM IIYYKOM, 3€pKally HYXKHO npuiath (opmy mnapaboionaa BpalleHHs, BHYTPHU
KOTOPOT'0 B OIPEAEICHHON TOUKe HAXOIUTCS JaMIIOUKa.

YcranoBka kaTaoTOB: OTpaXkarollas MOBEPXHOCTb CBETOBO3BpAllATENIel clejaHa U3
MHOX€CTBa MUPAMUIOK, MOMABIIMM Ha HUX CBET OT BHELIHEr0 MCTOYHHMKA OTPAXKAEeTCs TOYHO B
0o0paTHOM HamlpaBJIEHUHU, TO €CThb B CTOPOHY TOrO K€ MCTOYHUKA. brnaromaps sTomy cBeT Qap
CBOETO aBTOMOOMJISI MOXHO 3aMETHTh Ha JOpore WM OOOYMHE MALIMHY C BBIKJIIOUYEHHBIMU
rabapuTHBIMU OTHSIMHU.

H3roroBiieHnne mecTepeHoK: YTOOb! H3TOTOBUTH IIECTEPEHKY HAJI0 OKPYKHOCTb pa3ieiauTh
Ha n-paBHBIX yacTel. C 3Toi 3a7aueil MOKHO BCTPETUTHCS HA yPOKaX r€OMETPUU: HAYUYUTHCS TIpU
MOMOIIY LIUPKYJIS, TMHEHKU U TPAHCHOPTHUPA JAEIUTh OKPY)KHOCTh Ha JH000€ KOJTMYECTBO PaBHBIX

. n-2 0
yacTel. o = e -180" - ¢hopmyna ass BEIUMCIIEHMS YIJla MPAaBUIBHOTO N-yrOJHUKA.

J1st moadopa nopiHeil K HMJIMHAPAM HEOOXOAMMO KOPPEKTHO BBIUUCIATH 3a30p MEXKIY
HuMU. OH oIpesenseTcs: Kak pa3HOCTh MEXAY 3aMEPEHHBIMHM JUaMEeTpaMy MOPIIHSA U HUIUHIpA.
Homunaneneiii 3a30p pasen 0,025-0,045 mm, npeaensHo nomyctumblii — 0,15 mm. duamerp
MOPUIHS U3MEPSIIOT MUKPOMETPOM B IJIOCKOCTH, IEPIEHAUKYIISIPHON OCH MTOPLIHEBOTO Majiblia, Ha
paccrostHuu 51,5 MM AHUIIA TTOPIIHS.

PerysmpoBka jodgra py1eBoro kojeca: eciiu MeXJy ILIECTEPHEN PYJIEBOr0 YIIPaBICHUS U
3yOuaToi perKoill MMEeTCsl CIMIIKOM OOJbIION 3a30p, 3TO MOXKET MPHUBECTH K CTYKY PYJIEBOIO
yIpaBJIEHUs, €CJIM aBTOMOOMIIb €/1eT TI0 HEpPOBHOM gopore. Eciu 3a30p, HanpoTUB, CIUIIKOM Mall,
3TO MOJKET MPUBECTU K CIMILIKOM TYIrOMY BPAILLEHHUIO PYJIEBOIO YNpaBICHHUS U HE BO3BpAIaeTCs
CaMo B HCXOJHOE ITOJIOKEHHUE.

YToOb! yCTPaHUTD 3Ty HEUCTIPABHOCTH, HEOOXOIMMO BBITIOJHUTH CIEAYIOLINE paOOThI:

1. [TyctuTh ABUTaTENb U YCTAHOBUTH KOJIECA IIPSIMO.

2. Crnerka noBepHYTh PYJIEBOE KOJIECO B OJHY U APYTYIO CTOPOHY.

B cnydae ecnum mo¢t cocraBiser 6onee 30 MM, HEOOXOIUMO NPOBEPUTH PYJIEBOE
ylpaBieHUEe M BCE JAETald pPyJleBOro MexaHuszMma. Ha jierkoBom aBTOMOOWIIE OH HE JOJIKEH
IIPEBBILIATD 10°, Ha IpPy30BOM - 25°, na aBTOOYCE — 20°.

CocraBiieHue TA0JMUbI, B KOTOPOM YyKa3bIBAaeTCs MaKCHUMAaJbHO JOMYCTHMBIH HM3HOC
AJIEMEHTOB JIBUTAaTENsl: U3MEPEHHUE 3a30pOB B 3aMKaX KOJIEIl ABUIATENsl; U3MEPEHUE AUaMETPOB
IWIMHAPOB B 2-X NEPHNEHIUKYIISIPHBIX TNTIOCKOCTSX [2].
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IIpoBepka reomerpum Ky30Ba: NpOBepsieTcs pa3Mepbl M JAMATOHATU MOTOPHOIO H
OaraxHbIX OTCEKOB, IPOEMOB JIBEpeli, OKOH, BETPOBOTO CTEKJIA. DTO MPOU3BOIAUTCS C IMOMOIIBIO
U3MEPEHUIl MO0 KOHTPOJbHBIM OYKAaM MEpPHOM JMHEWKOW M PacCUUTHIBACTCSA MO CHELHAIbHBIM
dbopmynam.

IlpoBepka reomeTpuu Kojec (CXOA-pa3Baji). CXOXKICHUE - YO MEXAY IJIOCKOCThIO
BpaleHUsl KOoJjeca M HalpaBJICHUEM JIBM)KCHHS, PACCTOSTHUE MEXAY MEepPEIHUMHU 3aJHUM Kpaem
KoJIeca; pa3Baj — yrojl HaKJIOHa KoJjieca M0 HaIlPaBJICHUIO K BEPTUKAIBHON MIIOCKOCTH.

B mpormecce paboThl y TeXHHKA- MEXaHMKA MOTYT BO3HHKHYTH PsiJl MPOU3BOJICTBEHHBIX
3aJa4 ¢ IPUMEHEHUEM MaTeMaTUYECKOro amnmapara:

1.  Wnapmkaropras momHocTh JIBC Ha maxoBuke 130 1. c. Uemy paBHa sddexTuBHAS
MOIIHOCTH 3Toro ABC?

2. OmpenenuTs MaKCUMAaJIbHBIN KPYTSIUil MOMEHT Ha BropuanoM Baiy KIIII, ecnu atot
MOMEHT Ha MaxoBHKe paBeH 40, a nepeaTouyHoe Yucio nepBoil nepegauu — 87
3. [110THOCTD 3JEKTPOJAUTA MOJIHOCTBIO 3apsbkeHHo AKBb — 1,27 r/em’, IIpn

ouepeagHom TO-2 moxka3zanusi ammnepmerpa — 1,22 r/em®. Ha ckomibKo MIPOIIEHTOB Pa3psINIIaCh
Oarapes ¥ IOIMYCKACTCS JIM €€ IKCIUTyaTalus B 3MMHEE BpeMsi?

4.  OmnpenenuTh MUHUMAJIbHO O€30MaCHOE PACCTOSHUE TO aBTOMOOWIIS, €CIU MIMPHHA
MPOEe3KEeH YacTH, Ha KOTOPOUW OH MPEJCTABIISICT OMACHOCTh — 8§ M, CKOPOCTh aBTOMOOMIsT 60 KM/4
(17 m/cex), ckopocTh rnemexoaa — 1 M/cex.

5. Omnpenenuth 0€30MACHBI WHTEPBAT MEXIY IBIKYITUMHUCS B OJIHOM HalpaBICHUU
asromobmtamu 3MJI u KamA3. Ckxopocts aBromoOmist 31UJI — 60 kM/4, CKOPOCTh aBTOMOOUIIS
KamA3 — 90 xm/u.

6. YcTaHOBUTH OCTAaHOBOYHBIM MyTh aBTOMOOWJIA Ha CyXoM ac]arbToOETOHHOM
MOKPBITUH, €CJIA: Bpemsl peakiuu Boxutens 0,8 c; Bpems 3ama3fbplBaHus CpadaThIBaHUS
topmo3Horo npusoja 0,1 c; Bpemst HapacTanus 3ameuienus 0,35 ¢; ycraHOBUBIIEeCsS 3aMeIJICHUE
6.8 M/CZ; CKOPOCTh JIBFDKEHUS aBTOMOOWIIS - 60 kM/4, KoaddutmeHT cuervierns — 0,7.

7. Beinepxut nm nenosas mepenpana rpy3oBoit aBTomoouins KAMA3-4310 maccoii
16000 kr, ecau ToiamuHa Ibaa — 45 cM?
8. Hackonpko yBenuuutces o0beM asuratens apromoOwts 3UJI (ecau xon mopuHs -

71 MM, TuameTp HUIMHIpa-76 MM, 4 UIMH]IpA), €CIIU PACTOUUTh €r0 CTEHKH Ha 2 MM?

PaccMOTpeB THUIOBBIE NMPOU3BOJACTBEHHBIE 3aJa4M, MOYKHO CHEJATh BBIBOJ, YTO TEXHHK-
MEXaHUK JOJKEH HE TOJIbKO 3HaTh YCTPOMCTBO aBTOMOOWIIS, HO W BIJIAJETh HEOOXOIMMBIM
MaTEeMaTUYECKUMH 3HAHHUSAMM, KOTOpBIE IIOMOIYT €MY KayeCTBEHHO pEIlaTh, IOCTaBICHHYIO
nepes HUM 3a/1ady.

M3 cka3zaHHOTO BBIIIE MOKHO C/IETIaTh BBIBOJ: MaTeéMaTHKa HY)KHAa BCEM JIOASAM Ha 3eMile.
Ecnu 6b1 He ObLIO MaTeMaTUKH, HE ObLIO Obl MHOTUX Ipodeccuil. Ee leHHOCTh COCTOUT B TOM,
4YTO OHA COJEPKUT YKPYNHEHHbIE €IMHUIBI MH(OPMAIUK, KOTOpbIE NMPEBpAIIalOT YeIOBEKa B
MBICIISIIIYIO JTUYHOCTh C HHAUBUAYAIbHBIMU OCOOCHHOCTSIMU MoBeaeHU [1].

CnMcoKk HUTHPYeMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:

1.M.M.bammakoB, yuyeOHUK «MaremaTtuka», y4eOHMK s YUYpexXISHHH cpel. mpod.
obpazoBanmus.- Mocksa.2013.

2. I''H. Bacunbesa, 1.B. KoconanoBa TexHonoruu 1 METOAMKH OOyueHHs] MaTeMaTUKE —
ITepmb: Y31-BO IEpMCKOTo MeIaroruieckoro ynusepeurera, 2012.

A.A. Ilanuyexa

O6mactHOE O10KETHOE TPOhecCHOHATBFHOE 00pa30BaTEIBLHOE YUPEIKICHNE
«OKene3Horopckuii MOJMTEXHUUECKUN KOJIIIEIK»

PykoBoautens Konmera E.A.

MATEMATHKA B IPYI'NX HAYKAX H ITPO®ECCHUAX
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MaremaTHka — 3TO Hayka o Iudpax. Ha taHHOM 3Tane pa3BuTusi, MaTeMaTHKa IPUMEHSIETCS
IOYTH BO BceX cdepax aedrenbHOcTH. OHa  SIBISE€TCS MHCTPYMEHTOM JUIsL C4eTa B APYTux
HayKax, TO €CTh B3aMMOCBS3b OCYILECTBIIIETCS HA YMEHHMIX BBIUYUCICHHS M He Oojee Toro. Bee
BUJbl JBIKCHUSA MaTepud MOTYT H3ydaTbcsd MareMarndecku. C IOMOLIbI0 MAaTEMaTUYECKHX
npeoOpa3oBaHUil M CTPOIMX JIOTMYECKUX IPAaBWJI MOKHO YCTAaHOBUTb HOBBIE CBOWMCTBA H
OTHOILEHMSI peabHbIX 00BEKTOB. BO3bMEM Takyro HayKy Kak HH(POpPMAaTHKA.

HNudopmaruka, Kak HayKa UMEET 1Mo co0OH OCHOBY B BHJIE MaTeMaTuku. B mHpopmaTike
BCE TIOCTPOECHO Ha YHUCIIaX, BCE MPOrpaMMbl MOCTPOEHBI HAa (popMyiiax, pas3InYHbIX aIrOPUTMAX.
Onucanue npoLeccOoB NPOUCXOISIIMX B 3JEKTPUUECKUX LEMSIX OCYLIECTBIISAIOTCS HAa OCHOBE
MaTEeMaTUYeCKOro aHanusa. Hampumep, 3HaHMS MaTeMaTUKUM Mbl IPUMEHAEM B CHCTEME
CUMCIICHUS, T.€. IPEICTABIISIEM YKCia B BUJIE KaKUX JJMOO CUMBOJIOB. MBI HCII0JIb3yEM pa3IMuHbIe
BBIYUCIIUTENbHbIE METO/IbI, AJIS1 TOTO YTO ObI 3aKOIUPOBATh Ty WM UHYIO HH(POPMALIUIO.

Taxoke HaOMIONAETCA MOCTOSIHHAS B3aUMOCBS3b MaTeMaTHUKU C (u3ukoil. Ou3uKa CTaBHUT
3aJjauyd M CO3aeT HEOOXOJUMBbIE JUIS WX pElleHHs] MaTeMaTH4YeCKUe M€ U METO/Ibl, KOTOphIE B
JaIbHENIIEM Ccly)KaT 0a30i JUIs pa3BUTHsI MaTeMaTudeckod Teopuu. llpu pemieHuun 3agady Mbl
4acTo MCIMOJIb3yeM (OpMYJbl BpEMEHU U CKOPOCTH, MJIOMIAAN U BbICOTHI. C MOMOIIBIO TpaduKoB
MBI aHAIM3UpYeM (U3NYECKHE SIBJICHMSA, KoueOaTenbHbIe W BOJHOBBIEC Ipolecchl. Paccmorpum
B3aMMOCBS3b MATEMAaTUKHU U CTPOHOMHH.

«ACTpOHOMMS, KaK HayKa cTaja CYyILIEeCTBOBaTb C TeX IIOp, KaK OHA COEAMHMIIACh C
MaTeMaTHKOW» - Tak BbICKa3zaJcs Beaukuil ¢punoco¢p I'epuen Anexkcanap MBanosuu. Ilompobyem
yOeIuThCS B €r0 BHICKA3bIBAHUU.

ActpoHoMmusl - Hayka o0 BceneHHOM, M3ydaromias paclolOoXEHHUE, JBUKEHHUE, CTPOEHUE,
NPOMCXOXKACHNE U Pa3BUTHE HeOECHBIX Tel. VHOIUIaHeTHbIE Tela UMEIT (GopMy Kakoi — Inudo
reomMeTpudeckoil urypsl. MaTtemaTtuka M acTpOHOMHUSI TECHO CBSA3aHbI MEXIy COOOMH, T. K. Ha
ypOKax MaTeMaTWKH W acTPOHOMHHM HPUMEHSIOTCS OJHH W T€ JXK€ CBOMCTBAa Tel W (Quryp,
(bopMmyIbl, penieHus ypaBHeHUH U 3ajad. [Ipu n3yuyeHuH cucTeMbl KOOpAMHAT B MPOCTPAHCTBE U
CBOICTB TeJ BpallleHUs, HarJIAIHbIM IPUMEPOM MOXKET CIyKUTh HeOecHas cdepa, ocb Mupa,
DKBATOpHAJbHAs CHUCTEMa KoopAauHaT. /[[ns pemieHus 3amzad B aCTPOHOMMH HCIOJIB3YIOTCS
TEOPEMbl CHHYCOB M KOCHUHYCOB, BBIYHMCISIIOT DPACCTOSIHME MeEXAy OpOuTaMu, C IOMOIIbBIO
rpaduKoB HaOJIOJAIOT 3aBHCUMOCTh TeMmIleparyp. B acTpoHomMuM mNOCTOSHHO palboTalT ¢
MaTeMaTHUKOW, TJaBHBIM 00pa3oM, C cHUCTeMOW koopauHaT. PacrosnoskeHue 3Be3n Ha HeOe,
COCTaBJIEHUE KapT. 3alyCKd CIYTHUKOB M KOCMHUYECKHUX KopalOiyieH, iro0ble BHJBI IPOTHO3a
OCHOBBIBAIOTCS] HA TPUMEHEHUH PA3IMYHbBIX CUCTEM KOOpPIMHAT.

MaremaTHka B Ipo(hecCUM CTPOUTESL.

W3 uctopuu M3BECTHO, YTO APEBHUE TPEKU PEKOMEHJIOBIM HM3ydaThb MaTeMaTHKy MJis
MO3HAHUS OKPY’KAIOIIEro MUPA, a PUMIISIHE Ul TOTO, YTO ObI cTpouTh ropoja. Eme B npeBHeM
Erunrte mo mareMaTHYeCKMM pacdyeTaM CTpPOWIM NupamMuabl. BoT W B COBpEMEHHOM MHpeE
cTpoutenu He obxoxasrcs 0e3 mareMaTHkH. CTPOMTENH HCHONb3YIOT MEphl IJIOLIAaTd, MaccChl,
JUIMHBI U 00beMa. PaccMOTpUM MCIONIb30BaHNE MaTeMaTHUYECKUX GOPMYJT C TOUKU 3PEHUS HYXK],
CTpOUTENBHOTO Jena. J[ias Toro 4yto OBl MOCTPOUTH Kakoe — JMOO 3/aHHe, HYXXHO YMETb
MPAaBWJIBHO U3MEPATHh BHICOTY U IIMPHHY JAHHOTO MaTepHalia, yMETb BBIYUCIATH pa3Mepbl OKOH
aseped u T.4. IIpaBWIIBHO paccUMTHIBATH KOJMYECTBO HYKHOTO CTPOMTEIBHOIO MaTrepHana.
Crpoutens pemniaer 3aja4u Ha 1enble U ApoOHbIe yKcia. [loMrMo 3Toro mpu mocTpoiike 3aaHUs
MOYKHO 3aMEeTHThb reomerpuueckue ¢urypsl. Hampumep, okHO uMeeT GpopMy NpsSMOYTOJbHUKA,
KphbIla GopMy TPEeyrojibHUKA U T.1.

MaremaTtuka B pogeccuu nosapa.

[ToBap, Ha mepBbIil B3I YEOBEK, CO3JAIOUINI KyJIHHAapHbIE IIEAEBPHI, HO MBI Ja)Ke HE
MOKEM IIPEJICTaBUTh, HACKOJIBKO MHOIO MAaT€MaTHYECKMX pacueToB OH Ipous3BoauT. [loBap
JOJIKEH pacCcUUTaTh HY)KHOE KOJMYECTBO ChIPbs, JIJISl MOJYYEHUS MOPLUUN TOTOBBIX MPOAYKTOB,
paccuuTaTh KaJOPUHHOCTb CYTOYHOI'O pAlMOHA, W DSHEPreTUYECKYI0 IIEHHOCTh MHUIIEBBIX
IPOAYKTOB, PacCUUTaTh MOTEPI0 Beca MPOAYKTOB B Impouecce o0paboTku. OH TODKEH yMETb
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COCTaBJISITh MpPaBWIbHBIE MPONOPLUU NPOAYKTOB MpPH MpUroTOBIeHUU Omroaa. Hampumep, mpu
IPUTOTOBIICHUHU JKEJI€ TIOBAp JOJDKEH PAacCUUTaTh TONIIMHY KaXKAO0TO CJI0s Tak, yTo Obl OHA ObLiIa
OJIMHAKOBa, IpH ONpeAEeNEHHOW BBICOTE M JHAMETPE CTakaHa. Takke MOBap COCTABIISET
IIPOLIEHTHOE COOTHOILUEHHE OJHOI0 HWHIPEAMEHTAa C JPYruM, JUisl TIPUTOTOBIIEHUS CBOETO
KyJIMHapHOro 1ezaeBpa. Tak ke mnpu odopmiaeHHH Oiroa MPUMEHSIOT — pa3idyHbIe
reoMeTpuuecKue (GUrypsl, TAKHE KaK Kpyr WIH KOHYC.

Maremaruka B mpodeccuu Oyxranarepa.

B ocHoBe Oyxraiarepckoro ydera JIEKHT MaTeMaTWUYeCKHil pacdeT, OCHOBAHHBIM Ha
MaTeMaTUYeCKUX IMpaBWiIax, TEpPMHUHAX W 3aKoHaXx. byxranrep nmomkeH  ob6inagarhb
MaTeMaTHYECKUMH  CIIOCOOHOCTSIMA W JIOTUYECKMM  MBILIUIEHHEM, TaK K€ IPOYHBIMH
MaTeMaTUYECKUMU TEOPETHUYECKUMU M MPAKTUYeCKMMM 3HAaHUSAMH, a TJaBHOE, YMETh
ucnonb3oBath uX. OCHOBHas 3agada 3TOM MpodeccHu rpaMOTHOE pPaCIpelesieHUe IEHEKHBIX
CPEICTB, C IIeNibl0 oOecreueHus: MpOU3BOJACTBEHHOU nesitenbHOCTH. [Ipodeccus Oyxranrtepa
cBsizaHa ¢  1udpamu, ¢Gopmyramu U Tabnuuamu. byxranTep KOHTpOJHMpYeT 3aTpaTbl Ha
MPOU3BOJICTBO, BEAET YUET JOXOJIOB U PacXOJIOB.

Maremaruka B mpogeccru BpaJa.

Kak ctpanHo Obl 3TO He 3Bydaso, HO Bpad TOK€ HE 00XOauTcs 0e3 mMareMaTHKd. B sToi
npodeccun MaTeMaTHKa IPUMEHSETCS B CaMbIX MPOCTHIX Bemlax. Hanpumep, U3MepuTh 4eaoBeKy
JaBJICHHUE, MOCUUTATh MYJbC, ONPEAETUTh CKOJBKO MPOLIEHTOB TOTO WJIM HMHOTO BELIECTBA B
OpraHM3Me 4YeJIOBEKa, paccuuTaTh >KM3HEHHYIO EMKOCTH JIETKMX YEJIOBEKa IO OINpeAesEHHON
dbopmyne, paccuuTarth i1 OOJBLHOTO OMPENSIEHHYIO 103y JIEKapCTBa.

Matemartuka B npodeccu aBTOMEXaHUKa.

ABTOMEXaHUK — CHELMAIMCT 10 PEMOHTY aBTOTPAHCHOPTHBIX cpel. OH JOKEH yMeTh
paccunThIBaTh KOJIMYECTBO TOIUIMBA, U3HOC TEXHUYECKHUX JeTajlel, CKOpOcTh aBromoomis. Ilo
9TOMY, aBTOMEXaHUK JOJDKEH YMETh pellaTh 3aJayd Ha JBUIKCHHS, MPOLEHTHI, IMJIOWAAU H
0o0beMa, Ha COCTABJICHUS U PELICHUs] ypaBHEHUH. ABTOMEXAHUK JIOJDKEH MPaBUIIBHO PAaCCUUTATh
pasmep, Ans Kakod — imubo netanu. PaccMOTpuM NpuUMEHEHHWE MaTeMaTHYeCKUX JIEHCTBHHA B
JTaHHOM mpodeccun.

Hanpumep, UToObI M3rOTOBUTH IIECTEPEHKY HAJI0 OKPYKHOCTb Pa3/ieiuTh Ha ONpeenéHHOe
KOJIMYECTBO paBHbIX 4acTed. C 3TON 3ahayeil Mbl BCTpEUYaIMCh HA YpOKax IE€OMETpHUM, KOorja
U3y4dalll OKpYXKHOCTh. PaccumTaTh OCTATOYHBIH pecypc MOTOpa M BCEro aBTOMOOMJIS MbI HE
cMOkeM 0e3 ompenenéHHBIX 3HaHWK B oOjacTu martemaTuku. [[mst Toro utoObl 3epkano dap
OTpaXaJlo Jy4Yd MapauieIbHbIM MYYKOM, 3€pKaly HYXHO mpuaath (opmy mnapaboionaa
BpallleHusi, BHYTPU KOTOPOTO B ONpEJEICHHONM TOYKe HaxoAuTcs Jjammnouka. [lapabGomounn
BpAIEHNUs — 3TO MOBEPXHOCTh, KOTOpasi 00pa3zyeTcs MpHu BpalleHUuH mnapadossl BOKpyr ee ocu. C
3TH MbI CTAJIKUBAJIUCH, KOTa U3y4asin rpaduku QyHKLIHH.

Bce aTu crienmanbHOCTH U HEpa3pbIBHO CBA3AaHBI C MATEMATHKON, HO BOOOIIIE MOKHO
CKa3aTb, YTO C 3TOM HayKOH CBsi3aHa BCS Hallla )KM3Hb. 33J1aBasiCh BOIPOCOM, KaKylO POJIb UTPaeT
MaTeMaTHKa B MOoel OyayIiel mpodeccuu, MOHUMako, 4To OHa OyAET Be3/e, Kya Obl Mbl HU
ctynuiai. CaMOCTOSITENIFHO UJTH K€ B CUMOMO03€ ¢ APYTMMHU HayKaMH OHa 00pa3yeT pyHIaMeHT
JUISI HOBBIX CBEPILEHUM.

Cnmcok nUTHPYEMOii JTUTEpPaTyPbl U HHTEPHET-UCTOYHUKOB:
1.Pons MaTeMaTrka B MeIUITMHE. [ DIEKTPOHHBIN pecypc] - Pexxum noctyma:
http://www.sciam.ru/2006/8/knizhnoe.shtml
2. Maremartuka B )U3HH 00IIeCTBa [ DIEKTPOHHBIN pecypc] - Pexxum mocrtyma:
http://revolution.allbest.ru/mathematics/00082112_0.html
3.IIpo maTematuky. [ DnekTpoHHBIN pecypc] - Pexxum gocrymna:
http://www.lovehate.ru/Mathematics/2
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J.5. IlappénoBa

ObnactHoe OroKeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENIFHOE YUPEXKICHUE
«Kypckuil negarorndecKuii KOJIIeIxK»

PykoBogurens Bosukosa H.H.

HE TAKHE ITPOCTBIE ITPOCTBIE YUCJIA

Marematuka — HayKa O CTPYKTypax, MOPSAKE W OTHOIICHUSX, KOTOpas HCTOPUYECKHU

CJIOHJIaCh HA OCHOBE ONepaluil moacyéra, u3MepeHus: U onucanus GpopM peanbHbBIX OOBEKTOB.
OyHIaMEHTABFHBIM 3JIEMEHTOM JTAHHOW HAayKH SIBISIOTCSA 4yucia, 0e3 koTtopeix B Ham XXI| Bek
HEBO3MOKHO MPEICTABUTh COBPEMEHHYIO KU3Hb.
A Tak 51 1aBHO MOSIBUJIKCH COBpEMEHHBIE unciia? Hampumep, oTpuiiateabHbie 4nciia BO3HUKIIN B
MaTeMaTh4eckoM oOuxojae Omaromaps HeMenkomy matemaTtuky Muxasmo Illtudento (1487-
1567) B xuure «Ilomnas apupmeruxa» (1544r.), u ¢panmnysckomy matemaruky Hukomto Ilroxe
(1445-1500). MHOrHe y4eHbIe CYUTAIOT, YTO IIHU(PHI — 3TO A3BIK, CPEACTBO OOLICHHUS.

[Tudarop momaran, 4yTo YKMCIO 3aKitovaeT B ceOe TailHy Belled M MMEHHO 4Yepe3 HayKy O
qrcliaX pacKpbIBalOTCs TaliHbl Beenennoii. J{peBHerpeueckuii ¢unocod, MareMaTUK U MHUCTUK,
CO3J1aTellb PEUTHO3HO-(DUI0CO(PCKON MIKONIBI THU(aropeines, pazaeisl 4ucia Ha JKEHCKHE —
YETHBIE U MY>KCKUE — HeUueTHbIEe[ | ].

CpolicTBa uncen BIEpBble Hadyaau H3ydaThb mareMatuku JlpeBHel ['peuuu: B knure IX
«Hauam» DBKIuA A0Ka3al, 4TO MPOCTHIX YHUCENl OECKOHEYHOE MHOXKECTBO, TaK K€ BBIBEN
OCHOBHYIO TeopeMy apH(PMETHKU — KaxJ0e IIeJI0€ YHCIO0 MOXKHO IMPEIACTABUTH €IMHCTBEHHBIM
00pa3oM B BHJIC MMPOU3BEICHHS MPOCTHIX YUCE [2].

[TpocThie uncia — 3TO HEINbIe MOJ0KUTEIBHBIC YUCIIA, OTIIMYHBIE OT €AMHUIIBI, KOTOpBIE 0e3
ocTaTKa JeNsATCs TONbKOo Ha ce0s u Ha 1. CambIM MEpPBBIM U3 psijia MPOCTHIX YKCeN SBIsSETCS 2, a
OCTaJIbHBIC YETHBIC YNCIIA yXKE HE OYAYT MIPOCTHIMH, TaK Kak AeNsATcs 0e3 ocTaTrka Ha 2.

OnuH U3 caMbIX Pa3HOCTOPOHHUX Y4eHbIX aHTUYHOCTH DpaTtochen Kupenckmii (111 — I
BB. JI0 H. 3.) IPEUIOKHUI CHOCOO, KOTOPBIH MOKHO ONHCAaTh B BUJAE CIEAYIOLIETO0 aJlrOpUTMa,
HazbiBaeMoro «Pemieto Opatochena»: w3z psga umcen «2,3,4,5,6,7,8,9,10,11,12,13,14,...»
HE0OXOAMMO BBIUEPKHYTH YMCIIa, KpaTHBIE 2, 3ateM 3, 4, 5, 6. JlenuTh Ha0, TIOKA BCE COCTaBHBIC
yrcia He OyIyT NpPOCEsSHBI, U OCTAaHyTCA TOJNBKO MpPOCThie uucia: «2,3,5,7,11,13,...». B Te
BpeMeHa emi€ He Obulo (OpMYJIbl Ui BBIUMCIEHHS MPOCTHIX YHCET, HO YK€ ObLIa aHaloropas
BBIUKCIIUTENbHAS MalnHa — Pemeto Opatochena (mannomy criocody yxke 6omxee 2000 ner).[3,4]

O6nanas (peHOMEHATbHBIMU BBIUUCIUTEIBLHBIMU CIIOCOOHOCTAMH, HEMEUKUN MaTeMaTHK
Kapn ®puapux I'aycc (1777-1855) cocraBuin orpoMHbIe TaOIMIBI MPOCTHIX Yuced (eMy ObLIH
M3BECTHBI BCE MPOCTHIE YHCIIA, IO MSATH MUJUTMOHOB) U CAMOCTOSITEIHHO, ITyTEM BHHUMATEIHHOTO
WX pasMNIAbIBaHMs, OH OTKPBUT KBaApaTUYHBIA 3aKOH B3aMMHOCTH (0 ['aycca STOT 3akoH
BIIEpBBIE MOIMETWI MIBeHIapckuit marematuk Jleonapa Ditnep (1707-1783), HO He cmor ero

(-
J0Ka3aTh): €CcId P U (| — 1Ba HEYETHBIX MPOCTBIX umcha, To 7/ . 3yuenunem
CBOICTB MPOCTHIX YHCEI, T MPUBOJAUTCI MHOKECTBO (POpPMYJI, 3aHUMAETCS TEOpHUs uucen [5].

[IpocThie 4mciia 10 CUX TMOP MNPOAOKAIOT TMOAKHILIBATE MaTEeMaTHKaM HWHTEPECHBIC
3aragku. OKa3pIBaeTCs, MOCIEIHSS UG pa MPOCTHIX YUCET HE TaK MPOCTa.

B 2016 r. nBa marematuka u3 CTaHAPOPACKOro yHUBEpCUTETa OOHAPYKHIIN, YTO MPOCThIE
Yrclia MOTYT OKaHYMBAThCS TOJNBKO Ha chexyromue uudpst: 1, 3, 7 unu 9. Ecnu Haiitu  mpoctoe
YUCJIO, OKaHYMBAWIIEeCss Ha 1, TO CleAyroliee 3a HUM TPOCTOE YHUCIO MOXKET TakKkKe
okaHuMBaThcs Ha 1, 3, 7 wnu 9. MaTeMaTHKu TOCYUTAIIN BEPOSITHOCTh KaXIO0TO U3 ITUX COOBITUN
JUIS BCEX TPOCTBIX YHCEN BIUIOTH JIO HECKOJBKUX TPUJUIMOHOB W BBISICHWIHM, YTO BEPOSATHOCTH
BCTPETUTH MOJPSI ABa MPOCTHIX YKCIa, OKaHYMBaromuxcs Ha 1, paBasercs 18.5%, a ne 25%, xak
eci ObI OHM OBLITH pacIpeiesieHbl ClIydailHbIM 00pa3oM. BeposTHOCTB, UTO 3a MPOCTHIM YHCIIOM,
OKaHYMBAIOIIUMCS Ha 3 uiu 7, OyJeT cleloBaTh MPOCTOE YUCIIO, OKaHYMBaroImeecs Ha 1, paBHa
30%, a m1s yucen, oKaHYMBAKOMIMXCSA Ha 9 — 22%. OT0 3HA4YMUT, 4TO pacupenesieHUe MocaeaHen
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nupsl MPOCTHIX YHMCET TMOTUYUHSETCS ONpPENeNIEHHBIM 3aKOHaM, HO MaTeMaTUKH YeCTHO
IPU3HAINCH, YTO IIOKA HE 3HAIOT — KakuM [6]. B coBpeMEHHOM MHpE MPOCTHIE YUCIIA HAXOAST
pealibHOE MPUMEHEHHE B Pa3HBIX 00JacTsaX: MH(poBaHUE, HAHOTEXHOJIOTHH, IPOTPaMMHUPOBaHUE
u J1p.

Hemenkuii marematuk u ¢pu3uk-reopetuk ['epman Beitnb oxapakTepu3oBai MpoCcThie Yncia

tak: «[IpocThle yncia — 3TO Takue CyliecTBa, KOTOPHIE CKIOHHBI MPATATHCS OT UCCIIEN0BATENSD)
[7]. 1 on mpaB! [lorToMy 4TO B TEOpHMHU MPOCTHIX YHUCEN €CTh €€ MHOKECTBO HEPEIICHHBIX
BOIIPOCOB, HEKOTOPBIM M3 KOTOPBIX YK€ MHOTME COTHM JIET: TUIIOTE€3a O IPOCTBIX YHCIIaX-
Onn3Henax - o OECKOHEYHOM KOJIMYECTBE Map 4YHCel, OTIMYAIOIIMUXCS APYr OT JApyra Ha 2;
runore3a ['onprdaxa: mobOoe 4ETHOE YUCIIO, HAUMHAS C 4, MOKHO MPEICTaBUTh B BHJIE CYMMBI
JIBYX TIPOCTBIX YKCeIT; U 1Ip. [2].
B Hamie# *u3HU M3BECTHA CUCTEMA 330TEPUUYECKUX BEPOBAHHM O MUCTUYECKHUX CBS3SIX YUCEN C
busznueckuMu 00BEKTaMH, NPOLECCAMM, JKU3HBIO JIIOJEH W HUX CO3HAHHUEM, KOTOpbIE
B3aMMOCBS3aHbl M BIUAIOT APYr Ha JApyra, U Ha3bIBaeTCs OHAa HyMepoJjorued. Uucino «B3s10 B
CBOM pYyKM Opa3npl TpaBlIeHUsS» B M3y4YeHUU OeckpailHero M OOIIMPHOrO KOCMOCa,
IIPEBOCXOIAIIETO OrpaHUYEHHBIE paMKu Hebec, koTtopeie [Tudarop u [lnaton mormm BooOpa3uTh
[7].

B npeBHOCTM Maru CUMTa M YUCIO S5 CYACTIMBBIM M CBALICHHBIM. B OuOnuu ykazaHo, 4To
antapb 6ora ObUT ISATH JOKTEH IIMHBI U TOM ke MHpUHBL. JKepTBa Mupa BKIIIOYasia MSITh OBHOB,
ko3 u arHieB. llenrakns ColOMOHA COCTOMT W3 MATH JIy4eld, M300pakalolMX YeIOBeKa C
pacmipocTepThIMU pyKaMU M HOTaMHu. Y Hac — MATh (PU3UYECKUX YYBCTB, Ha pyKaxX M HOrax Io
IATh NaJIbLIEB. B acTposnornueckom miaHe 4ucio AT COOTBETCTBYET MepKypHio.

3os0Toe ceuenue yucia 60 (KOJIUYECTBO MUHYT B Yace U CEKYHJ B MUHYTE) Na€T uncia 37 u
23 (mpocteie ymcia). 23 MHHYTB — OOpam€HHOE 30J0TO€ CeueHHe 4vaca, a 23 CeKyHIbl —
oOpalléHHoe 30JI0TO€ CEYEHHE MUHYTHI. Y KaXJ0ro yeloBeka 46 xpoMocoM — 23 oT otua u 23 oT
marepu. B teme 230 cyctaBoB, a B pyke — 23, B IO3BOHOYHOM CTOJIO€ HacuuThiBaeTcs 23
MEXKIO3BOHOYHBIX XpAla. buopurmuuecknii nukin uenoBeka cocrasisgeT 23 nHA. Kposb
COBEpIUIAET MOJIHBII 000POT B OpraHu3Me 3a 23 CeKyH/bl.

B marnueckoe cBOMCTBO umcia 23 Bepuia nucatenb YWIbiM beppoys, koTopslii B 60-x
rojax mucaia o 3HakomMoMm KanuTaHe Kimapke, kotopsiii ynpasisin mapomoMm. Kak-to pa3 Kmapk
noxsactajics beppoy3y, uro 3a 23 roga Ha ero nmapome He ObUIO HM OJHOIO IPOMCIIECTBHUSA, A
TOJIbKO B 3TOT K€ JEHb IapoM 3aTOHYJ CO BCEMM, KTO TaM HaxOJWics, BKJIOYas CaMoro
KallUTaHa. A Be4epoM YWIbSM CIIy4allHO YCIIBIIIAJ [10 PaJHo0, YTO MOTEPIEN KPYIIEHUE CAMOJIET
u3 Hero-Mopka ¢ 6opToBsiM Homepom 23 [1].

BM — 13 (boeBas Mammna 13) — Oonee u3BecTHa B ucTopuu, kak «Katioma». A Ha
CeBepHoMm (note 60T ¢ OopTOBBIM HOMepoM 13, mpokiaabiBas MyTh B TyMaHe, CIy4yailHO
HATKHYJICS Ha MUHY, KOTOpas IpM S3TOM He B3opBajachk. OcMmuHeln «CooOpa3nuTeNbHBIN»
Uepnomopckoro ¢uiora, umeromuii 00pToBoii HOMep 13, BCIO BOWHY aKTHMBHO Yy4YacCTBOBajl B
CpaXXeHUsX, BBIMOIHWI 218 moxooB B Mope. Ha kopabie He moru6io H1 oJJHOTO yenoBeka.[§].

IIpoctoe uncno 13 npuBBIKIM Ha3bIBATh «YEPTOBOM JHOKUHON». Eciu ero nepeBepHyTsh, TO
NoJy4eHHoe yucio — 31, Toxe sBiseTcs NpocThiM YuciaoM. C pacrpoCTpaHEHHMEM MHOTOOO0XKHS
yucno 13 cramo myraTe JIFOJEH, T.K. OHO HIET cpa3y Mnocie yucia 12, KOTOpoe CUYUTAIOCh
COBEpPILEHHBIM YHCIOM — CHUMBOJIOM 0OXE€CTBEHHOM rapMoHuu. Yucno 13 ke HauMHAeT HOBBIA
IUKJI ¥ HapylIIaeT paBHOBECHE, JOCTUTHYTOE B MPEABLIYIIEM.

Bor Takue coBceM He MpOCTHIE - MPOCThIE YKCal

HIMeHHO MO3TOMY 1, CTY/IGHTKA Ie1arori4ecKoro KoJjie/1ka, IpoBea BHEYpOUHOE 3aHATHE
B 4 «b» kmacce Ha MHTepecHyr TeMmy: «lIpocTele uncna», cuMTas, YTO JE€TU PACIIUPAT CBOU
KpPYyro30p U NPOSBAT KPEATUBHOCTH Ha 3aHITHH.

KpeatuBHOCTh — OCHOBa pemieHus Bcex mpobiem? 98% TpexieTHuX AeTel, Mpolenmx
TECT KpeaTMBHOCTH ToppaHca, MOJYy4YMIIM OLIEHKY «T€HUI», a K 25 rogam M3 HUX OCTarOTCS
reausmMu b 2%. B Bospacte Tpéx ner, korma peOeHOK emié MO3HAaET MHp, €ro MO3T
pa3BUBAETC HEJIMHEMHO, MILET MYTH PEUICHUs pa3IMYHbIX 3a]ad, HO B JIBAALATH IATh JET y
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yesioBeKa Mo3r paboTtaeT Ooiee «IpAMosInHEetHO». 13 dero cienyeT BBIBOA: B COBPEMEHHOM MUPE
KpPEaTUBHOCTh — 3TO HCUEpHaeMblii M KpaiiHe penkuil pecypc [9]. Bozmoxkno, mpobGiema B
00pa30BaTENbHBIX YUPEKACHUAX, KOTOPblE HE Pa3BUBAIOT B JETSIX TBOPUYECKHE CHOCOOHOCTH?
Heyxenu coBpeMeHHbIE MIKOJIBI — HE TAKUE YK U COBPEMEHHBIE?

Cucrema oOpa3oBaHusl A0JKHA (POPMHUPOBATH TAKME HOBBIC KauecTBa BBIMTYCKHHUKA Kak
WHHUIMATUBHOCTh, WHHOBAaIlMOHHOCTh, KpPEAaTHBHOCTb, MOOWJIBHOCTH, H T.1. bBymymmii
npodeCCHOHANI JOJDKEH 00J1aJaTh CTPEMIICHHEM K caMOOOpa30BaHUIO Ha MPOTSHKCHUM BCe
YKU3HU, BJIAJIETh HOBBIMM TEXHOJIOTMSIMU U IIOHUMaTh BO3MOXXHOCTU MX HCIOJIb30BaHUS, YMETbH
IPUHUMATh CaMOCTOATENIbHbIE PELICHMs], aalNTUPOBaTbCd B COLMAIBHON cdepe, paspeuatsb
npobaemsl, paboTaTe B KOMaHAe. Bocriutanue Takol COLMAIBHO U MPOPECCHOHATBHO aKTUBHON
JUYHOCTH TpeOyeT OT MeJaroroB NPUMEHEHUS! HOBBIX TEXHOJIOTUH.

VYuenuku 4«b» xinacca Ha MOEM 3aHIATUU CaMU TMPUBOJWINA HHTEPECHBIE (PAKTHI O MPOCTHIX
yuciaax, OTraJblBAIN 3araJiKu, pelliajii JIOTHYECKUE 3a1a4H, 3HAKOMUIUCH ¢ (Ppa3eooru3MaMu o
IIPOCTBIX YKCTIAX, a B KOHLIE 3aHATUSA cesany creHrasersl: «IIpocteie unciay.

BeiBoa. IlpocThie uncia — Manou3y4yeHHbIE YMCIA, HO MMEIOLIUe OOraTyr0 HCTOPUIO He
TONBKO B cepe MaremMaTukd, HO W B JAPYrHX Haykax. Yem jganple pa3BHBACTCS HaIl
COBPEMEHHBIH MHp, TeM 0oJjbllie Mbl AejaeM OTKpbhITUH. Ho 4T0OBI JOCTHraTh HOBBIX BBICOT B
Hayke, HEOOXOOMMO  pa3BUBaTh y  YUYCHHKOB  IIO3HABATEIbHYIO,  PETYJIATUBHYIO,
KOMMYHHKATHBHYIO M JMYHOCTHYIO aKTUBHOCTb, YTOOBI B OyIylIIeM UMETh B3POCIIbIX T€HHEB.

LS

3auepKuBaem
TI004epe/IHO YHCTIa
Kpatbie
2,3,5,7,1, 13 utp
COOTBETCTBYIOLIUM z
1BETOM.

Uncna na enom
(hone smnsoTCH
NIPOCTHIMK

H
H
H

H

H

‘UHaBHAE
H, GHEEH

Cnucoxk HUTHPYEMOH JIUTePATYPbl U HHTEPHET-UCTOYHUKOB:

http://birur.nuina.net/?p=546
http://www-groups.dcs.st-and.ac.uk/~history/PrintHT/Prime_numbers.html

IIpoext «Periero DpaTocheHay
https://infourok.ru/issledovatelskaya-rabota-prostie-chisla-927086.html

Cuzpiii, C.B. Jlekumu mo Tteopum yucel: YdeOHOE MMOCOOME IS MaTeMaTHYeCKHX
crienuanbHoCcTe.- ExarepunOypr: Ypanbckuii roc. yauBepcuter uM. A. M. T'opskoro, 1999.-
136¢.

6. https://www.nkj.ru/facts/28405/

agrwbdE
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https://infourok.ru/issledovatelskaya-rabota-prostie-chisla-927086.html
https://www.nkj.ru/facts/28405/

7. Opuk Temmn bemn, Marus ancen. Maremarnueckast MbIciib OT [Iudaropa qo Hammx gHEH/
ITep. ¢ anra. O.B. Ctuxosoii.- M.: Lentpnonurpad, 2014 -181c.

8. http://amazing-facts.ru/another/fakty o chisle 13.html

9. https://pedsovet.org/beta/article/krizis-tvorcestva-v-obrazovanii-i-pocemu-eto-tak-ploho

H.C. IInaoruna

@unman 061acCTHOTO 0I0/PKETHOTO TPOPECCHOHATHLHOTO 00pa30BaTEIHLHOTO YUPEHKICHHS
"YKene3Horopckuii MOJUTEXHUYECKUN KOJUTEeIK"

B nocenke uM. Kapna JIuObkHexTa

PykoBoautens MacnennukoBa B.A.

MATEMATHKA B IIPO®ECCHUHU IIOBAPA

[Tpodeccus moBapa — oiHa U3 JApeBHEUIIUX B Mupe. be3 moBapa HEMBICIUMBI PECTOPAH,
cToJioBasi, kKade, 3aKycodHas, KyJuHApHs. 3HAYUMOCTb ITOH MPOPECCHH CIOKHO MEPEOICHUTD.
OT TOrO, KaKk MUTaeTCs YeI0BEK, 3aBIUCHUT €0 3/I0POBBE.

[loBap - crmenuMamucT, KOTOPBHIM 3aHUMAETCS MPUTOTOBICHHWEM THUIIM B 3aBEICHUAX
obmecTBeHHOro nuTaHusA[ 1].

[Ipodeccust moBapa pa3BuBajiach BMECTe ¢ MBWIM3alMend. M31aBHa mpUroToBIeHUE MUIIA
OOIIECTBO JIOBEPSUIO JIYYIIUM KyJIWHApaM, Belb BKYCHas W 3J0pOBas MHIAa — 3TO HE MPOCTO
YTOJIEHHE €CTECTBEHHOM >KM3HEHHON MOTPEOHOCTH, 3TO €II€ M 3aJI0T 3J0POBbS, U, €CIU XOTUTE,
YA0BOJBCTBHE[2].

Brnagensibl kage W pecTOpaHOB MPEKPACHO 3HAIOT, YTO YCIEX 3aBEICHUS HAIPSIMYIO
3aBHCHUT OT MacTepcTBa Ied-moBapa, OT pa3HOOOpa3us, SKCKIIO3MBHOCTH WM 3K30THYHOCTH
npearaemMeix o[ 7].

C MOMeHTa TMPUTOTOBJICHUS MEPBOTO MaMOHTa Ha KOCTpE MPOIUIO HEMalo BPEMEHH.
UenoBek TOHsUI, YTO THINA OKA3bIBAECT BIUSHHE U Ha €ro XEIyJoK, U Ha BHEIIHOCTh, U Ha
MICUXUYECKOE cOCTOsiHKE. ENla mpeBpaTuiiack He TOJIBKO B (PU3MOIOTUYECKYIO TOTPEOHOCTh, HO U B
HeCKa3aHHOE yJIOBOJILCTBUE. OT TOT0, KaKylo MUIIY U B KAKOM KOJIMYECTBE MBI YIOTpEOIIsieM, Kak
OHa TIPUTOTOBIIEHA, U3 KAKUX HMHIPETUEHTOB COCTOUT, HAMPSAMYIO 3aBUCST HaIlle 370POBbE U
nonronerue[4].

JIroam aToit mpodeccun HacTosimue Maru. OHU 3HAIOT O MPOAYKTaxX Bce. OHU 3HAIOT THICSUU
PELENTOB CaMbIX JIYUIIUX OJIFO]I.

[ToBap momxkeH o00JanaTh XOPOIIMMH MaTEMaTHUYECKUMH CIIOCOOHOCTSIMHM, TaK Kak eMy
4acTO MPUXOIUTCA OPOPMIIATH OJF0OZ1a, PACCUUTHIBATH BpeMsl MPUTOTOBJICHUsS OJIF0/1a, a TaKkKe
KOJIMYECTBO HEOOXOAUMBIX MPOIYKTOB ISl IPUTOTOBIECHUS TOPIIHIA.

[ToBap — 3TO HE MPOCTO YETOBEK, KOTOPHIE KOJAYET Ha KyXHE, U M3-TIOJ] PYK KOTOPOTO
BBIXO/ST BKYCHEHIIMEe W KpacuBelmme Omroma. Marematuka B mpodeccHu TMoBapa HMEeT
Oospioe 3HaueHue. [loBap MODKEH 00S3aT€TbHO YMETh OMPEACNATh, BIAXKHOCTH MPOIYKTOB,
paccuMThIBaTH AHEBHYIO HOPMY IUTAaHUS B MPOILIEHTaX, MPOU3BOJIUTH KANBKYISIHIO U YYET
MPOYKTOB NMUTaHus. [109TOMYy, KOHEUHO, BaXKHBI JJI 3TOH MPOPECCUU MaTEMaTUYECKHUE 3a7aun
Ha IpoLeHTHI[3].

B3sto mist ounctku 80 kr kaprodens. Onpenenute, Kakoil JOKHA OBITH Macca OTXOJIOB,
€ClI HOpMa O0TX0I0B ycTaHoBjeHa 30% macchl OpyTTO.

B sToit mpodeccun MBI BCTpeyaeM pa3iHYHBIE TE€OMETPUYECKHE Teia, Hampumep Gopmy
[UIMH]PA UMEIOT POJLIBI, PYJIETHI.

[ToBap paccuuThiBaeT 00BEM TMOCY/bI, KOJMYECTBO >KUIKOCTU [JII TOYHOTO pacyéra
KonruecTBa mopiuii. [03ToMy BasKHBI 3314l HAXOKEHUS TUIOMIAACH 1 00BEMOB.

Heobxomumo pasznute 1 71 GpykTOBOro Mycca B KOHHYECKHE OOKaibl BHICOTOH 9 cM m
nuameTpoM ocHoBaHus 8§ cM. CKOIIbKO OOKanioB motpedyercs?

Pemenne:
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L= 1 am® = 1000 em®;

Vs = VAmR%H;

Vs =% 3,14 - 4% 9 = 151em’;
1000 : 151 = 6 Gokanos
OtBeT: 6 60KaJOB.

[ToBapy B cBoeil paboTe He 00OUTHCH 0€3 JIOTHKH M COo00pasuTenbHOCTH. HyXHO pemuTsh
TaKylo 3ajady.

Ectp 6 xotner. x nyxHo noxaputb. Ha ckoBopoake momemiaercss 4 xkomiersl. Kaxnas
CTOpOHA >kapuTcs 1o 5 MuHyT. Kak noxaputh 6 Kotier 3a 15 MUHYT Ha OJTHOU CKOBOpOAKE?

Pemenue.

[Tonoxuth Ha CKOBOPOAKY 4 KOTieThl. KapuTh UX 5 MHHYT 10 TOTOBHOCTH OJIHOW W3
CTOpOH. 3aTeM 2 KOTJIETHl MEPEBEPHYThb, a 2 CHITh, U HA WX MECTO MOJIOKUTh OCTaBIIUECS 2
KOTJIEThI, KOTOPBIE e1lle BOoOIIe He Kapuiuck. JKapuTh emie 5 MUHyT. 3a 3T0 BpeMst 2 KOTJIETHI U3
NEepBOI MapTHH, KOTOPBIE OCTAINCh HAa CKOBOPOJIKE, MPOXKAPHIUCH C OOCHX CTOPOH, T.€. OHH
roroBel. CHuMaeM ux. OctaBiiuecs 2 KOTIEThl IEPEeBOPAUMBaEM, T.K. OHH MPOKAPHIIUCH TOJIBKO C
0J1HOH cTopoHbl. U KiazgeM K HUM Te 2 KOTJIEThl, KOTOPBIE Y HAaC MPOKAPUINCH C OJHONH CTOPOHBI
B IEPBOM MapTUM M Mbl HUX CHSUIM (HE MPOXKAPEHHOW cTOpoHOM BHM3). XKapum 5 MHHYT.
Utor: nponwto 15 Munyt, noxxapeHo 6 korier|[S].

[ToBap BexeT moacuyeT MPOAYKTOB U MOPIUIl, HEOOXOAUMBIX Uis OaHKETa, B 3aBUCUMOCTHU
OT TOT0, KaKO€ KOJIMYECTBO TOCTeH IuiaHupyercs. JlaHHOe YMCIio TOJHKHO BKIIOYATh B ceOs BCE
PUCKM U TOTPEHIHOCTH, JAa0bl TMOCEpPEeIuHE MEPONPHUITHS HE BO3HUKIO HENPUSTHBIX
CIOpITPU30B[6].

CoBpeMeHHbIN MMOBap padoTaeT Ha CHenHanbHO 000pyAOBaHHON KyxHe. Uero tamM TOJBKO
Het! W snexTponedn, ¥ XONOAWIbHBIE YCTAaHOBKH, M aBTOMATHI Ul IPUTOTOBJIEHUS TECTa, U
pa3HooOpa3Hble CMECUTENH, U aBTOMAaTHUECKHE HOXKU JJIs1 YUCTKH U PE3KU OBOIIEH.

Bribupaer mpodeccuro moBapa OOBIKHOBEHHO YEJIOBEK, KOTOPBIH JIOOMT TOTOBHTB,
MPOSIBIISiS TPH 3TOM (haHTa3UI0, BEIAYMKY[7].

Kak ckazan M. WU. Kanunun "Ecnu Bbl XOoTHTE ydyacTBOBaTh B OOJIBILION JKU3HHU, TO
HAIOJIHANTE CBOIO TOJIOBY MAaTeMaTHKOM, IOKa €CTh K TOMY BO3MOKHOCTb. OHa OKaXeT BaM
MIOTOM OIPOMHYIO ITOMOIIb BO BCeil Bameit padore"[4].

Ho, HecMoTps Ha TpynHOCTH, B Tpoheccuu moBapa MHOTO poMaHTUKU. HaBepHO, B KaxaoM
U3 Hac )KHUBET 3¢TeT U rypMaH. CaMoe NpuBJeKaTeIbHOE B UCKYCCTBE KYJIMHAPUHU - 3TO, HABEPHOE,
TO, YTO OHO KaK HUKAKO€ APYroe MaTepHajIbHO - €r0 MOXHO MONPOOOBaTh!

CnHcoK HUTHPYeMOii JTUTEePaTyPhl U HHTEPHET-HCTOYHHKOB:

1. AxcenoBa. M. [I. - Dunuknoneaus mus aereit.T. 11. Maremaruka/ ['maBusii pen. M.
Axcenosa. - M. ABanTa+t, 1998.

2. AxcenoBa. - M. Asantat, 1998. I'neitzep.I.'. «Mcropus marematuku B mkosne» Ceprees
N.C. «IIpumeHn MaTeMaTuKky»

3. AnekcanmpoBa D. b. B mabGupunte uncen /3. b.Anekcanmpora, B. A.Jlepmmn. — M., 1977.
4. PoionukoB K.A. «IIpodeccuss — wmarematuk» (0 mpodeccusx, TPOU3BOJICTBE U JIOAAX
Tpyna), Mocksa, «IIpocBemenue», 1989r.

5. Casurn A. [II. DHuukinoneauueckuii cinoBapb toHoro Mmarematuka / CocrT..-
M.:Ilegarormka,1989.
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M. P. IIuckoBarckas

ObnactHoe OroKeTHOE MPOo(hecCHOHAIbHOE 00Pa30BaTENIFHOE YUPEXKICHUE
«Kypckuii rocy1apCcTBEHHBIN MOIUTEXHUYECKUN KOS

PykoBonurens Carraposa B.C.

MATEMATHKA - HAYKA JUISI IAPUKMAXEPA

«MareMaThka — Iapuiia HayK, a apupMeThKa — I[apHlla MaTeMaTUKW» - 3TO CJIOBa
M3BECTHOTO Hemelnkoro Matematrka Kapina ["aycca.

Jtoqu KCIOKOH BEKOB INBITAINCh pasrajarb »dTy CJIOXKHYI0, HO BMECTE C TEM
MHTEPECHYI0 HayKy MarTeMaTuky. M3yueHuemM MaTeMaTHKUd 3aHUMAIUCh TaKHE  YMbI
yenoBeuecTBa kak  Hwukonait MBanoBuu Jlo6auesckuid, Hukonait Hukomnaesuu Jlysun, Mcaak
Hetoton, bne3 Ilackanb, Jleonapn Oiinep u  MHorue  apyrue. MX Teopuu, akCHOMBI,
JI0Ka3aTeNbCTBA JIIOJM MCHOJB3YIOT MO HacTosiee BpeMs. K npumepy, reomerpus, KOTOPYIO
BCE IIKOJBbHUKM HAYMHAIOT Y4YUTh B 7 Kiacce, sBisiercs TpyaoMm EBkinma, a auarpamMmbl
Diinepa, W3y4aeMble HE TOJIKBKO Ha ypOKax MaTeMaTUKH, HO W Ha YpPOKax MH(OPMAaTHKH,
cosznan Jleonapa Duep.

[To MHeHWIO YY€HBIX, MaTeMaTHKa BO3HUKJIA H3-3a IOTPEOHOCTH MOACYETAa CKOTA,
moneit, opyauid Tpyaa. M1 BOT yke Ha MNPOTSHKEHUHM MUIUTMOHOB JIET YEJIOBEYECTBO
CTAJIKMBACTCSI C MAaTEMAaTHUYECKUMHU 3ajadyaMu. 130 1IHA B JE€Hb JIIOJU pELIAlOT 3TU 3a/adH,
HaIpuUMep: MOJACYET pacxoja JIeHEr Ha Helelro, MOKyINKa ToBapa B MarasuHe.

"3aueM B Halle BpeMs Y4YMTb MaTeMaTHKy, Koraa ecTb MHTepHeT u KaibKymisTop? "-
3TOT BOMPOC 33/1al0T MHOTHUE ITFOJIU.

Hepenxo cam ¢akr Toro, 4to 3Ta AWCHUIUIMHA BXOIWT B OO0S3aTENBHYIO HPOTpaMMy
VHUBEPCUTETOB M IIKOJ, CTAaBUT JIOACH B HEJOYMEHHE. DTO HEJOyMEHHE BBIpaXKaeTcs B
cinenyromemM: Jlns yero MHe, 4YeNOBeKy, 4Ybs Oyaymias mnpodeccus He Oyaer cBsizaHa C
MaTEMAaTUKOW, YYUTh 3TOT IpeaMeT?

Ho HemHOrme 3HaT, YyTO MaTeMaTUKa I03BOJSET DPAa3BUTh UHTEIJIEKT, aHAJIUTHYECKHE,
JIeTyKTUBHBIE CIIOCOOHOCTH. YITy4IllaeT BO3MOKHOCTH a0CTPAKTHOTO MBIIUIEHUS, CIIOCOOHOCTb
KOHIEHTPUPOBATHCSA, TPEHUPYET MaMATh M YCHIJIUBAET OBICTPOTY MBILUICHHUS.

Ecnmu OGonee mnoapoOHO paccMaTpuBaTh BCE BO3MOYKHOCTH, OTKPBIBAIOLIUECS IMPHU
U3YYEHUH MAaTeMaTUKH, TO JaHHas AUCLUUIUIMHA TIOMOXKET YEJIOBEKY pa3BUTh CIEIyIoIne
UHTEJUIEKTyaJIbHbIE CHOCOOHOCTH:

e YMEHHE HaXOJUTh 3aKOHOMEPHOCTH.

e YMEHHE JIOTHUECKHM MBICIUTh M PACCyXAaTh, TPAMOTHO M YE€TKO (POpMyIupoBaTh
MBICJIH, JIeNaTh BEPHbIE JIOTMUECKHE BBIBOJIBI.

e CriocoOHOCTh OBICTPO COOOpakaTh M NPUHUMATH PEIICHUS.

e HaBplk muaHUpOBaHUS Hamepena, CHOCOOHOCTh YAEpPKHUBaTb B TOJOBE HECKOJIBKO
[IOCJIEI0BATENbHBIX 1IAroB.

o HaBbiku aOCTpakTHOTO MBIIIJIEHUS: YMEHHE MOCIEI0BaTENbHO U JIOTUYHO BBICTPauBaTh
CJIOKHBIE KOHILIETIIMM WJIN OINEpaliM U yIEp)KUBaTh X B YME.

YenoBek He MOXET CUYUTAaTh ceOs OOpa3soBaHHBIM U YBEPEHHBIM YYACTHHKOM COLMyMa
6e3, XOoTst Obl caMbIX 0a30BBIX 3HAHMU MaTeMaTHKH.

Martemartuka B MapuKMaxepCcKOM UCKYCCTBE

OueHb  MHTEPECHO OCO3HOBaThb TOT  (AaKT, YTO €CIM  YEJNOBEK XOYeT CTaTh

npodeccuoHaroM B oImpeAeNeHHOW o0jacTu, TO eMy 00s3aTeNbHO MPUTOASITCS 3HAHUA

MHOTMX  UIKOJIHBIX  IIPEIMETOB. K mpumepy, Mmaremaruka U  NapUKMaxepckoe
I/ICKYCCTBO.CYHIeCTBYIOT JO0CTAaTOYHO BECOMBIC IMPUYUHBI JJIA HN3YUCHUA MaTEMaTUuKHu
[IapUKMaXEepMU.

> [IpaBunbpHBIN pacu€T KpacKu, OKUCIUTENS], OCBETIIAIONLIETO nopouka. Benp, ecmu

JIOMYCTUTh XOTSI Obl OAHY OWIMOKY B pacyérax, KJIMEHT JIMOO MOJIYYHT LBET, OTIIMYAIOIIUICS
OT enaemMoro, Ju00 octaHeTcst 6e3 Bosoc BooOmie.Ilmoc kKo BceMy BBINMIECKAa3aHHOMY, 3TOT
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KJIMEHT TOYHO OONbIIe HE NPUAET K TaKOMY MacTepy, a MOXKET OBITh Ja)Ke PACCKaXKET CBOUM
3HAaKOMBIM, TaK YTO MacTe€p MOXET OCTaThCcs 0e3 KIMEHTOB.

> Takoke MpaBUIBHBIA pacyéT KpacKH MOMOXKET M30eXaTh TPaThl JIUIIHETO CPEICTBA.
Hanpumep, B KOHKypcax IO MapHKMaxepCKOMYy MacTepCTBY KOHKYpCAaHTaM CHUXKAIOT Oaiuibl 3a
HepanruoHAIbHOE HCIOJIb30BAaHUE KPACKHU.

> 3HaHUE TEOMETPUHU IMOMOTYT MPHUMEPSTh NMPUYECKY Ha KIMEHTa, BEIb HAa ypoKax
rE€OMETPUU B IIKOJE YYEHHKH INPOXOAAT HE TOJBKO aKCHOMBI W TEOpeMbl, HO H
pa3pabarbiBalOT CcBOM riazomep. OueHb Ba)KHO MOAOMPATh CTPHIKKY O] KOHKPETHYIO (hopmy
JMIA, IMEHHO TaK MOYHO CKOPEKTHpPOBAaTh HECOBEPIICHCTBA M IOAYEPKHYTh JIOCTOMHCTBA
TOW WIJIM MHOM (HOpMBI JHUIIA.

> OmHo ®3 He MeHee BaXHBIX JMACHCTBHH - 3TO MOACYET JI0XOAA CTHIIHCTA.
Macrep NOKEH 3HAaTh OKYHAaeTcsl I ero padoTa, MaTepUalbl.

[To MoeMy MHEHHIO, MaTeMaTHKa JelaeT JoJeld Oojee TEpPNWINBBIMU M YCHIYHUBBIMH,
TaK Kak pemas TOT WIM WHOM TpHMEp 4YeNOBEK 00s3aH CKOHIIEHTPUPOBATHCS TOJBKO Ha
HEM M B WTOre INOIYYUTh PE3YJbTAT, SBISIONIMKCS E€IMHCTBEHHBIM BEpHBIM. 51 qymaro, 3TO
NpUMEHNMO K paboTe mapukKMaxepa, Tak Kak MacTepy HYKHO CaMOMY JIelaTh CBOIO paboTy u
TaK)KE€ CaMOCTOSITEIBHO HCIPABIATH OMIMOKH, TIOKA HYXKHBIH Pe3yNbTaT He OyIeT JOCTUTHYT.

Takum 00pa3zom, MapuKMaxepy HYKHO 3HATb W yMETh NPUMEHSTH Ha TPAKTUKE TaKue
MaTeMaTUYeCKUE TOHATHS, KaK CHMMETPHS, AaCCHMETpHs, IPOIOPIHMS, PACCUUTHIBATH JIOJH
BEILIECTB, HAIIPUMEP, IIPU OKPACKe BOJIOC.

CnMCOK HUTHPYEMOii JTUTePaTyPhl H HHTEPHET-UCTOYHUKOB:

1. Tyreips JL.T'. “Ilapukmaxepckoe uckycctso”, M., 2009 r.

2. Ilepensman f. U. «KuBast maTemaruka». MockBa «Hayka» 1978 r.

3. [lepensman f. U. «3anumarenspHas reometpusi». MockBa «Hayka» 1977r.
4. Ilepensman f. . «3annmarenbras anredpa». Mocksa «Hayka». 1976 r.

Homnmyxk JI.A.

O6mactHOE 010/ 1KETHOE PO ecCHOHATBFHOE 00pa30BaTENBHOE YUPEIKICHNE
«Kypckuii MOHTaXHBIIH TeXHUKYM» T. Kypck

PykoBoautens Mupropoaosa B.B.

HE MOJKET BbITb A3bIKA BOJIEE YHUBEPCAJIBHOI'O U ITPOCTOI'O

He MoxeT ObITh si3bIKa 00Jiee YHUBEPCATBLHOTO U 00JIee MPOCTOTO... 00Iee MOIXOAIIET0 s
BBIPQXEHHSI HEU3MEHHBIX OTHOIIIEHUH €CTECTBEHHBIX BEIIEH, 4eM MaTeMaTHKa.

Kozed Dypre

Eme B riy0okod ApeBHOCTH JIOAW OBLIM YBEPEHHBI, YTO YHCIAa — 3TO TaWHBIA KOM, C
IIOMOILBI0 KOTOPOI'0 MOYKHO IOHATH YCTPOMCTBO HALIEro MUpPA. THICAYM JIET IPOILIO € TEX MOp, a
YYEHbIE HE TOJBKO pa3JeisiloT MHEHUE IIPEAKOB, HO M HE IIEpPEeCTaloT JOKa3blBaTh, 4YTO
MaTeMaTHKa — [Japylla HayK.

B TpuaeBsTOM 1mapcTBe, TPHUAEBITOM TOCYAAapCTBE JKUI-ObUT ILaph IO HMEHH
EcrectBo3Hanune. MaremaTtuka ke Obula ero jkeHoW-uapuueil, a Jlureparypa-napeBHa, 104b
EcrectBo3nanus u Marematuku. JKunu oHuU, HE TYXWIH, B MOJHONM TapMOHUHU, U y HUX OBLIO
MHOT'O MPUCITYTH — BCIOMOrareiabHbIX Hayk. Ho ogHaxkapl Maremartuka — napuma, oOUIeBIINCh
Ha Myxa EcrecTBo3HaHue, mokuHyJa cBoe mapctBo. Uro Tyt ciyuyminocs?! [lapeBna-JIluteparypa
HE MOXET IPOHYMEpOBaTh CTpaHULlbl, ECTECTBO3HAHME HE MOXKET COCUUTAThb HU IIJIAHETHI, HU
3BE€3/lbl, HU JHM HEJENHW, HU MecsAlubl B roay. McTopuss HE MOXKET ONpPEeAeNnUThCS ¢ TOYHBIMHU
Jatamu, a reorpadusi BBIYUCIUTH JIUHY PEK M PAacCCTOSIHHUS Mexay ropoaamu. Hactymun takoii
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Xa0c, YTO HU B CKa3Ke CKa3aTh, HU MepoM onucarb. [Ipunuiocs Llapio uaTu Ha MOKIOH K Lapulle
Marematuke. Benb TOJIBKO ¢ HEW HACTYMAET NOPSIAOK U TAPMOHUS.

OTO KOHEYHO CKa304YHasi HCTOPHsI, HO CKa3Ka — JIOXKb, Ja B HEH HaMeK. ...

Cutyanusi mopod CKJIQAbIBaeTCs B HayKe TakK, YyTO 0€3 NMPHUMEHEHHUS COOTBETCTBYIOLIETO
MaTEeMaTHUYeCKOTO S3bIKa IOHSATH XapakTep (GU3NYECKUX, XUMHUYECKUX M T.II. TMPOIECCOB
HEBO3MOXXHO. Benen 3a Gu3nKoi nayT XUMHUECKUE TUCIMILIMHBI, OHOJIOTHs, reorpadusl.

Tak, 1 XMMHUH, MaTeMaTHKa — 3TO MOJIE3HbII MHCTPYMEHT JJIs peleHus 3a1ad. Hanpumep,
(YHKUIMOHATIBHBIN aHATN3 U TEOPHsI TPYII IHUPOKO MPUMEHSIOTCS B KBAHTOBOM XMMUH, a TEOPHUS
BEPOATHOCTEH - 3TO OCHOBA CTATUCTUYECKOW TEPMOJMHAMUKH, TEOPHUsS rpadoB HCHOIB3YyeTCS B
OpPraHUYeCKON XUMHH IS TIPEACKa3aHUs CBOWCTB OPTaHMUECKUX MOJIEKYJ, a AuddepeHnnanbabie
YpaBHEHUS B XHUMUYECKOM KUHETHKE. 3amaud (U3UKH - BBIIBUTH U MOHSTH CBSI3U MEXKAY
HaOJIr01aeMbIMU BeTMUMHAMH. KOTMYEeCTBEHHBIM e ONMMCaHHeM (H3UYECKOT0 MUpPA 3aHHUMACTCS
MaTematuka. OHa HE TOJBKO JIaeT CIOCOObI pelleHusl ypaBHEHU (PU3UKH, HO U CO3/AaeT METObI
OTMCAHMsI, COOTBETCTBYIOIINE XapakTepy (usmueckoii 3amaun. ['oBopsi 0 OMOIOTUH, MBI BUIUM,
YTO 3aKOHBI JBOJIOIMU, OCHOBAaHHbIE Ha (PakTax, HE HUMEIONIME CTPOTOr0 MaTeMaTH4YECKOIrO
000CHOBaHUS, TIO3BOJISIIOT YYEHBIM TPAKTOBATh UX MO-Pa3HOMY, & TO U BOBCE HE Ipu3HaBaTh. Ho
BCE 3TO BO3MOJKHO JI0 T€X MOP, ITOKa J0 3TUX 3aKOHOB HE JOOpaach MaTeMaTHKa.

Ja, TouHble HayKu TpeOYIOT TOYHOI'O H3JIOKEHHA. A Kak XKe JIUTeparypa, UCKYCCTBO,
my3bika? Kazanock Obl OHU JjaliekKu OT MaTeMaTUKH, HO....

MHoOruM XOpomIIO M3BECTHa JCTETHKa 30J0TOro cedyeHus. IlerepOyprckuii most u
nepeBoqurK A. UepHOB, «IIpoBepUB aureOpoil rapMOHHIO» MOdMbI «MeauHbiii Bcagauk» (1833)
A.C.Ilymkuna, ooHapyxkui1 B HEM cBoeoOpa3Hoe «cepebpsiHoe aeneHue». B 1925 rony pycckuit
MY3bIKOBEJl, KOMIIO3UTOP, MY3bIKAJAbHBIA KPUTHK U yueHbl Jleonun JleonumoBuu CabaHees,
npoaHann3upoBaB 1770 My3bIKaJBHBIX NMPOU3BEACHUN 42 aBTOPOB, MOKA3aJl, YTO OOJBITUHCTBO
BBIIAIONIMXCSl COYMHEHUH MOXKHO JIETKO pa3lieluTh Ha 4YacTH WIM 1O TeMe, WM IO
MHTOHALlMOHHOMY CTpOI0, WJIM IO JIAJJOBOMY CTpOIO, KOTOpbIE HaXOIATCS MEXIy coOOi B
OTHOILEHUM «30JI0TOTO CeueHMs». [IpuueM, yeM TallaHTJIMBEE KOMIIO3UTOp, T€M B OOJjbIllIEM
KOJIMYECTBE €ro MPOM3BEIACHUIN HANJEHO «30JI0THIX cedeHuit». Hambosee BBICOKMI HpOLEHT
OTMEYAEeTCsl Y TeHUAIbHBIX KOMIIO3UTOPOB, TO €CTh «MHTYHIHS (OPMBI U CTPOMHOCTH, KaK 3TO U
clenyeT OKHuIaTh, HauOoJiee CUJIbHA Y TEHUEB TMEepBOro Kiaccay. Y berxosena - 97%, [aiinHa -
97%, Momuaprta - 91%, Cxpsouna - 90%, [llonena- 92%.

['oBops 0 TaHIax, MOXXHO CKa3aTh, YTO B OOJBIIMHCTBE HpUCyTCTBYeT cueT. Korma B
CJIBIIIUTE MY3bIKY, Bbl JOJDKHBI MPAaBUIIBHO PACCUMTHIBATH CBOW JIBUXKEHHUS, YTOOBI MOMaJIaTh B
put™M. VIMeHHO 3/1ech BaM M NPUTOJWTCS MaTeMaTHKa, MPaBUIBHBIM MOJCYET YJIYULIUT Balle
NOHMMaHMeE TaHIla, a COMBATHCS BBI IEpecTaHeTe, KOTa MoiMeTe cyeT TaHIa.

[Ipu sTomM Qopma pyK W HOT B TaHLE AOKHBI CTPOrO MOAYMHATHCA I€OMETPUYECKUM
JUHUSAM. B 00111em, TaHIIOBIIKILY BCIO MOYKHO Pa3J/IeIuTh Ha TEOMETPHUECKUE (PUTYpBHI.

['pagycHble Mephl TOKE UMEIOT OTHOLIEHHE K Xopeorpapuu. MHOrue 1BUKEHUS, CBSI3aHHbIE
C MOJHATHUEM HOTH M3MEpSAIOTCS B rpanycax. KoHedHo ke, TaHIOBIIMIA HE JOJDKHA MOAHUMATH
HOTY Ha TOYHOE KOJIMYECTBO IPalyCoB, O HUX TOBOPSIT MPUMEPHO, YTOOBI Y HCIIOIHUTENEH OBLIO
MOHSATHE — B KAKUX JBMKCHHUSIX HACKOJIBKO TOJJHUMAETCS HOTa.

Tanenr MokeT paccMaTpUBaThCS KaK CO3JaHHE PUCYHKOB B IPOCTPAHCTBE, B TOM YHUCIIE
COCTOALINX U3 TeoMeTpuueckux ¢puryp. Kpyr: B pycckux TaHIax ABHKEHHE IO KPYTy U KPYroOBbIe
MIOCTPOCHUS XOPOBOJIOB CBSI3aHBl CO CTAPUHHBIMU S3BIYECKHMMM O0OpsSaMH CJlaBSH M UX
npekyioneHueM nepen Oorom comHia Spwuno. [IpsaMoyronbHHK, Kape: 3TH (GUIYphl CTalu
OCHOBHBIMM B DPHCYHKE O€JIOpYyCCKMX HApOJHBIX TaHIIEB, TaK KaK 3TU TaHIbl NPOBOJUINCH
OOBIYHO B MOMEIEHUX, UMEIOLINX MPAMOYTOJIbHYIO WIIM KBaPaTHYIO (GopMy.

Ha3Banusi TaHueB TOXE€ CBs3aHbl ¢ MaTeMaTthkou. Kaapwib - HazBaHWE MPOM30ULIO OT
¢panmysckoro quadrille — dyersipe, oT naTMHCKOro quadrum — YeTHIPEXYrOJbHUK. A BB
KaJpuJIn: KBaJlpaTHas, JIUHEWHas, Kpyrosas. Ha3zBanus kak OyATo B3SITHI U3 MaTeMaTUKH. [ 1]

A d4to xe apxutekrypa? Jlrogu ¢ OpeBHHX BpEMEH, BO3BOAS CBOM XKWIMIIA, AyMalH, B
NEPBYI0 ouepellb, 00 HUX MPOYHOCTU. Tak caMbIM MPOYHBIM APXUTEKTYPHBIM COOPY>KEHUEM C

100



JAaBHUX BPEMEH CUYMTAIOTCS erunerckue nupamuael. Kak wn3BecTHO OHM HUMEWOT (hopmy
NPaBUIBHBIX YETHIPEXYroJbHBIX NMupaMui. VIMEHHO 3Ta reomerpuyeckas Gopma obOecrieynBaeT
HauOOJIBIIYI0 YCTOHYMBOCTD 3a cyeT OosbLIoN momaan ocHoBaHus. C apyroit cropoHsl, ¢popma
nUpaMuIbl 00€CleYnBaeT YMEHBIICHHE MAacChl MO MEpe YBETMUYEHHUS BBICOTHI HAJ 3EMIICH.
VIMeHHO 3TH /1Ba CBOWCTBA J€Nal0T NUPAMHUAY YCTOHYMBOM, a 3HAUYUT M NMPOYHOH B YCIOBHSIX
36MHOI'0 TATOTEHUS.

Ha cmeny nupamujam npunuia croedyHo-6anoyHast cucreMa. C TOYKM 3pEHUs] T€OMETpUH
OHa TMPENCTaBIIsICT COOOW MHOTOTPAHHUK, KOTOPBI MOJYYHUTCS, €CIM MBICICHHO Ha JBa
BEPTUKAJIBHO CTOSIIMX MPSIMOYTOJIbHBIX MapaulesenuIiea IOCTaBUTh €€ OAUH MPSIMOYTOJIbHBIN
napajuiejienunesn. JTO OJHAa M3 IMEPBbIX KOHCTPYKLMH, KOTOpas CTaja MCIIOJIb30BaThCs IIPU
BO3BEICHUU 3JaHUN U NPEACTaBJIAET COOON COOpPYKEHHs, KOTOpPbIE COCTOAT U3 BEPTUKAIBHBIX
CTOEK W MOKPBIBAIOIIMX MX TOPU3OHTAIBHBIX Oanok. llepBbIM TakuM COOpYyXEHHEM ObLIO
KyJIbTOBOE COOpYXeHue — JojJbpMeH. Kpome noiabpMeHa, 10 Hac JOIUIO €lle OAHO COOpYKEHHeE,
IIPEJICTaBIISIIOIIEE IPOCTEUIYIO CTOEYHO-0aJIOUHYI0 KOHCTPYKIIMIO — Kpomuiex. HykHO 3aMeTuTs,
4YTO JO0 CUX IOp CTOEYHO-O0ajlouHash KOHCTPYKLHUS sIBJIsseTCsl HauboJjiee pacnpOCTpaHEHHOW B
CTPOUTENILCTBE. BOJBUIMHCTBO COBPEMEHHBIX >KMJIBIX JOMOB B CBOEH OCHOBE MMEIOT MMEHHO
CTOEYHO-0aJIouHyI0 KOHCTpyKIHio. Kamenpb moxo paboraer Ha u3rud, HO Xopouo paboTaer Ha
cKatve. JTO MPUBENIO K HCIOJIB30BAHUIO B apXUTEKType apoK M CBOJOB. Tak BO3HUKJIA HOBas
apo4HO-cBoa4aTass KOHCTpyKuusa. C €€ NOsBICHHEM B apXWUTEKTYpy MPSAMBIX JIMHWHM BOIIA
OKPYXHOCTH, KPYTH, Cepbl U KPYrOBbIE IMIUHAPHI. [2]

ApPXUTEKTYpHBIE COOPY)KEHHUS, CO3JaHHbIE 4YEJIOBEKOM, B OoublIeld CBOeH dYacTu
cumMmeTpuyHbl. OHU TpUATHBL JUId IJa3a, MX JIIOOM CUMUTAIOT KpacuBbiMH. Cummerpus
BOCIIPMHUMAETCSI YEIIOBEKOM KaK MPOSBICHHE 3aKOHOMEPHOCTH, @ 3HAUUT BHYTPEHHETO MOPSIKA.
Bremse 5TOT BHYTPEHHMI MOPAJ0K BOCIPUHUMAETCS KaK KpacoTa.

Yro xe Mbl uMeeM?

«KHura npupoasl HamucaHa Ha SI3bIKE MaTE€MaTUKU, € OyKBaMH Cily)KaT TPEYroJbHUKH,
OKPYXKHOCTH M JIpyTHe MareMaTuyeckue (Gpurypsl, 63 MoMoIy KOTOPhIX YEJIOBEKY HEBO3MOXKHO
MIOHSTH €€ peub; 0€3 HUX — HarnpacHble Omyxaanus B nadupunTe» (I"anumneit).[3]

Cnucok HUTHPYEMOH JTUTEPATYPbl H HHTEPHET-HCTOYHHKOB:

1. BonommuoB A.B «Matemaruka u uckycctso» - M.: «lIpocsemenue» 2000 r.

2. [DnexTpoHHBIH pecypc] — Pexxum gocrtymna: http://oTKpbIThIypoK.pd/cTaThn/575866/

3. [DnexTponHsii pecype] — Pexxum nocryna: http://www.bez-granic.ru/index.php/sim/2086-
simvolicheskij-yazyk-matematiki.html

A.A. IlonoBa

ObnacTHoe OroKeTHOE MpodeccroHaIbHOE 00pa30BaTENbHOE YUPEKICHHE
«CymKaHCKHUH CeNbCKOX03IHCTBEHHBIH TEXHUKYM»

PykoBogurens Konupirosa I'.X.

MATEMATHUKA B MOUX YBJIEHEHUAX

«My3bIKa — MaTeMaTHKAa YyBCTB, 3 MATEMATHKA — MY3bIKa pasymay.

JTxerime Ixo3ed CuitbBecTp (aHMIMHCKUN MATEMATHK)

JI0BOJIBHO JT0JIrO€ BpEMsI HE YTUXAIOT AUCKYCCHUHU O TOM, UTO MY3bIKa M TaKas TOYHas HayKa

KaK MaTeMaThKa He MOTYT ObITh cBsi3aHbl. OJJMH M3 OCHOBATEleH COBPEMEHHOI TeOpeTHUECKOM
¢uzuku, naypeatr HoOeneBckoil mpeMuu, MOYETHBIA JOKTOP ABAALIATH BEIYIIMX YHHBEPCUTETOB
MUpa, YWIeH MHOTUX AKaJleMHUi Hayk AnbOepT DHHIITEHH cuuTal: HaCTOAIIas HayKa U HacTosIIas
My3blka  TpeOyIOT  OJHOPOJHOTO  MBICIHTENBbHOrO  mporecca. WM TeHumit  mpas.
KommuiekcHoe uccienoBanue, nposeneHHoe B kouiepke Hotp-/lam B bantumope, BbISIBUIIO, 4TO
JI€TH, KOTOpPBIC MIPaJId Ha MY3BIKAJIBHBIX HMHCTPYMEHTaX B CpPEAHEH IIKOJE, ropa3fo JIydlle
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yCIIEBAIOT II0 MaTeMaTHKe B CTapIIMX KJaccax. Y4YeHble OOHApyXWJHM, YTO 3a peIIeHue
anreOpanyeckux 3anad u o0pabOTKYy MY3bIKAIbHONH HH(GOpMAIMKM OTBEYACT OJUH U TOT JKE
Y4acTOK I'OJIOBHOTO Mo3ra. S| 61arosapHa poAUTEIIsM 3a TO, YTO OHHM HAaCTOSUIM Ha 0OY4YE€HUH MEHS
B MY3BIKaJIbHOH 1KOe. 1 3Ta tonoiaHuTeNnbHas yuyeOHas «Harpy3Ka» MOJIOKUTENBHO CKa3ajlach U
CKa3bIBA€TCs /10 CUX IOp. MHe HpaBATCsS TOYHbIE HAyKH, OCOOCHHO MareMaTuka. M. npymaro, 310
HE CIIy4alHO.

MaremaTuka M My3bIKa - JBa IOJIOCA YEJIOBEYECKOM KynbTypbl. Ciymnas My3bIKY, MBI
nornajaeM B BOJIIIEOHBIH MUp 3BYKOB. Pemias 3amaum, morpyxaeMcss B CTPOTOE MPOCTPAHCTBO
yncell. 1 He 3agyMbpIBaeMCs O TOM, YTO MHUP 3BYKOB M IIPOCTPAHCTBO YUCEII U3/1aBHA COCEICTBYIOT
ApYT € ApYTOM.

Mpl He 3amedaeM IPUCYTCTBHS B MY3bIKE MAaTEMAaTHKH, & Ha CaMOM [eJe — CEMb HOT
OKTaBbl, 3ByKOBBIE YACTOTHI SABIISIOTCS F€OMETPUYECKON NIPOTPECCUE, MY3bIKAIBHBIA PUTM JIE€JIUT
BpeMs Ha eAuHULbL. [IepBbIM, KTO TOCTABUII MY3bIKY B OJIMH Psii ¢ MaTeMaTukoi 6bu1 Iudarop.
dunocopuro CBOEH IIKOIBI OH OCHOBBIBAJ HA TOM, YTO MY3BIKY CIIEAYET BOCIPHHHMMAThH Kak
HaY4YHYIO JUCLUIUIMHY, @ HE IpakTuiyeckoe 3aHsaThe. OH n300pen HHCTPYMEHT, U3BECTHBINH BCEMY
Mupy Kak MoHoxopn Iludaropa, ¢ TOMOIIBI0 KOTOPOTO M3ydal MHTEPBAIBI B MY3BIKE C TOYKH
3peHUsl MAaTEMAaTUKH U MEPBBIM IPUILET K BBIBOAY, YTO C IIOMOIIBIO MY3bIKH MOHO JIeuuTh. I1o
€ro MHEHMUIO, ONPEEIICHHbIM TUI MY3bIKU MOJAXOAUT AJIS JICYEHUS ONPEICICHHOTO 3a001eBaHMsl.
Kpowme toro, Iludarop cuuran, 4To My3bIKa IOMOIaeT Jierye nepexuBaTb HEraTUBHbIC YMOLIUU —
CTpax, pEBHOCTb, TPEBOTY.

B mxone Iludaropa cymectBoBano TBepaoe yOSKIEHHE: MUPOM U JKU3HBIO YIPABISAIOT
4yucia, KOTOpbIE B CBOKO OYEpEIb IOABIACTHBI My3bIKE. Bce cBOM 3aHATHSA, B YaCTHOCTH, IO
MaTeMaTHke, nudaropeipl NpoBOIWIM MOA My3blky. OHM 3aMETMIIM, YTO TaK YCBOEHHE
MaTepuaia IPOUCXOAUT 3HAYUTEIBHO Jierye. OTOro K€ MHEHUS [PUIEPKUBAIOTCS U
COBPEMEHHBIE YUECHBIE.

[Tudaropeiiipl NpeAnoaoKWIU, YTO B OCHOBE MHpa JICKUT HEKas aOCTpaKIUs — YUCIIO.
bonee Toro, 4mMcio B pa3IUYHBIX MPEACTABICHUAX: «OOT-UUCII0», «BEIIb-YHCIIO», «UCKYCCTBO-
YUCJIO» U T. J. CTAIO Y HUX CYIIHOCTHIO MHUpA. JTa YUCIOBasi KOHCTPYKLHMS OBITUS MBICINIIAChH
UMH KAaK KOHKPETHBIN «MY3bIKAJIbHO-YHUCI0BOM KOCMOC» WA «CTPOH MHUpa», ACHCTBYIOLIUN
FapMOHHUYHO BO BceX IMposBieHusAX. OH cuuTall, YTO TapMOHHUS YUCE CPOJHU FapMOHUH 3BYKOB U
4yTo 00a 3TUX 3aHATHUS YNOPAAOUYMBAIOT XAOTUYHOCTh MBIIUICHUS U JOMOJHSIOT JApYyr apyra. ¥
nugaropeiilieB My3blKa paccMaTpuBajgach HE CTOJBKO KaK HMCKYCCTBO, CKOJBKO KaK Hayka, a
UMEHHO — Kak Hayka o uucnax. ITudaropeiickuil My3bIKaJbHbIN CTPOil - 3TO MaTeMaTHKA!
COoueTaHWe 3BYKOB, M3JaBaeMbIX CTpyHaMH, HauOosee OJaro3By4yHo, €Ciau JJIMHBI
CTPYH MY3bIKAJbHOI'0 HHCTPYMEHTA HAXOIATCSA B IPABUIBLHOM YHUCIEHHOM OTHOLICHUU APYT K
ApYTY.

[Tudaropeiinp! cuntanu, 9ro 3emis uMeeT GopMy I1apa U HaXOIUTCS B LIEHTPE BCEIIEHHOM.
Connue xe, Jlyna u nate mianer (Mepkypuii, Benepa, Mapc, FOnurep u CatypH) ABHXKYTCS
BOKpYr 3emiu. PaccTossHMS OT HMX J0 Hallled IUIaHeThl Takhe, YTO OHM KakK Obl COCTaBIIAIOT
CEMHUCTPYHHYIO ap(dy, U MpHU UX JABMKEHUH BO3HHUKAET IMpEKpacHas My3bIKka — My3bika cep. 1o
MHEHHIO Tu(aropeieB, BCAKMA 3BYK BO3HHKAeT OT JIBID)KEHHUS, CJIEJOBATENbHO, 3BYK
COMPOBOXKAAET IBMKEHHE W HeOecHbIX Tes. Haxoasch Ha pasHBIX pacCTOSHUSAX OT 3eMIlH,
IJIAHETBl W 3BE€3[bl H3JAI0T HECHBIIIMMbIE HAM TapMOHUYECKHE 3BYKHM, BBICOTA KOTOPBIX
MponopLUMOHalibHA UX cKopocTu. MHTepBan mexnay 3emuield U chepoll HEMOIABUKHBIX 3BE3
paccMaTpUBaJICs B KaUeCTBE JlMana3oHa - HauboJiee COBEPIIEHHOT0 rapMOHUYECKOT0 HHTEpBaJIa.

Haubonee npuHATHIM MOPSIKOM MY3bIKAJBHBIX HHTEPBAJIOB IJIAHET MEXAY chepoit 3emin
U chepoil HeMOABIKHBIX 3BE3]1 TaKOBa: OT cdepsl 3emin 10 cdepbl JIyHbI - OUH TOH; OT chepbl
Jlynsl no cdepsl Mepkypus - moiatoHa; oT Mepkypus 1o Benepsl - monToHa; oT Benepsl 10
Connua - nonropa ToHa; ot ConHua 10 Mapca - oguH ToH; oT Mapca o FOnurepa - noaToHa; ot
IOmurepa no Carypna - montoHa; oT CaTypHa 10 HEMOABHKHBIX 3Be3] - MmoiaToHAa. CyMMa 3THX
MHTEPBAJIOB PAaBHA IIECTU TOHAM OKTaBBI.
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WHTepec K  B3aUMOJEWCTBUI0O MAaTeMaTHKM M MY3bIKM HE YTHXal HHKOT[A.
HccnenoBaHuio My3bIKH TOCBAIAIA CBOM PabOThl MHOTHE BelUYailiie MaTeMaTHKHu: PeHe
Hexapr, lN'ordpun Jleitbuun, Jleonapa Dinep, Januun beprysmum. [lepsoiit Tpyn Pene [exapra —
«TpakraT 0 My3bIKe»; nepBasi KpymHas pabota Jleonapna Diinepa — «Jluccepranus o 3BYyKe».
Ota pabdora 1727 roma HaumHANIACh cioBaMu: «Moel KOHEYHOW IIeJIbI0 B 3TOM TpyJe ObUIO TO,
YTO I CTPEMMJICS NPEICTABUTH MY3bIKY KaK 4acTh MaTeMATHMKH U BBIBECTH B HaJJIEKAILIEM
MOPSAKE W3 MPaBWIbHBIX OCHOBAHMM BCE, YTO MOXKET cCleJaTh MNPUATHBIM OObEeIUHEHHE U
cMemnBaHue 3ByKoB». JleliOnun B mucbMe [onpabaxy mumier: «My3bIKa €CTb  CKPBITOE
apumMeTnyecKoe ynpaKHeHUe AyIId, He YMEIOIIeH CUuTaThy.

A Tenepp pacCMOTPUM TOJBKO YaCTh B3aUMOCBS3EM MEX1y MATEMATHKOH M MY3bIKOH C
TOYKH 3PEHHUS €€ TEOPETHUYECKOro IOCTpOoeHUs. ApudMeTHdecKre [eHCTBUS C 4YHCIaMHU
IPOUCXOIAT MyTEM MEPEMELICHHUS IO 3TOMY YHUCIOBOMY Py MO0 B CTOPOHY YBEIUYEHHUS, JTHOO
Ha000poT. UT0ObI, HAapUMeEDp, K IBYM MPUOABUTH MATh HYKHO OT 2 MEPEMECTUTHCS Ha 5 €MHHUIL B
CTOPOHY YyBenuuyeHus yucen — nonydaeM 7. Ilo aHanoruu, My3bIKaJbHBIN 3ByKOpAI — 3TO
MOCJIEIOBATEIbHOCTh MY3bIKAJbHBIX 3BYKOB, B KOTOPOM KaXXIbld MOCIEAYIOIIHUNA 3BYK BbILIE
IPEbIYILEro TaKKe Ha OJIHY €IMHHUILY, (B My3bIKe €1 COOTBETCTBYET IOJIyTOH, €CIIM 3BYKOPSA
BocxoAuid. COOTBETCTBEHHO, €CIM 3BYKOPSJ HUCXOMSIINANA, TO KaXKIAbIM MOCIEOYIOIIHMI 3BYK
HIDKE TPEABLIYIIEro Ha MOJNTOHA. AHAIOTUYHO apU(PMETHYECKOMY JCHCTBHUIO MBI MOXEM
BBIYHCIIUTh MY3bIKAJIbHBIN 3BYK ITYTEM IEPEMEILICHUS 110 MY3bIKAJIbHOMY PSIY.

OnpeneneHue UHTEpBaJIa B My3bIKe — 3TO BBIUMCIIEHUE PA3HOCTH MEXKIY JIBYMSI 3BYKaMH.
WNHTepBanoM MeXJIy TOHAaMHU Ha3bIBA€TCsl MOPSIKOBBIA HOMEpP CTYNEHHM BEPXHEro TOHA
OTHOCHUTEJIBHO HUKHETO B JAHHOM 3BYKOPSIE.

Kaxercs, noHsiTHe «1apajyieIbHOCTh» OTHOCUTCA TOJIBKO K T€OMETPUYECKUM MOHSATHUSAM.
Ho, B My3bike OHO ecTh - 3TO 5 MOpAMBIX, 00pa3yroUIMX HOTHBIA craH. Ilapamienu MoxHO
00HapyXUTh HE TOJIHKO B HOTHOM 3aIllKCH, HO B CAMOM 3By4YaHUHU MY3bIKH. Hampumep, ecnu ogHa
U Ta K€ MesoAusl Oy/eT UCIIOJIHEHA PAa3JINYHBIMU TOJI0CAaMHU, T. €. OJJHOBPEMEHHO, B YHUCOH OyIyT
netb 2 rojoca. ['ooca MoOT OJMHAKOBYIO MENOJUI0, TOJIBKO JKEHCKHH rojoc OyneT 3BydaTh B
BEPXHEM PETUCTPE, a MY)KCKOM - B HMIJKHEM, a 3By4yaT OHHM IapauienbHo. [lapamiensHo Moryr
3BYYaTh T0OJIOC U GOPTENHAHHOE COIPOBOXKIECHUE CO CABUTOM HAa OKTaBY.

CBsi3b My3BIKH € MAaTeMaTHKOM - OJHa U3 JpeBHeHmunx. B camoMm mupokoM cmbiciie
MOJKHO CKa3aTh, YTO BECh MUP - 9TO MY3bIKa, IOTOMY YTO MY3bIKa - 3TO MATEMATHKA.

CnHcoK HUTHPYeMOii JTUTEePaTyPhl U HHTEPHET-HCTOYHHKOB:

1. derman U. 5. Mup uucen. M.: «IIpocsemenne», 2002.

2. Xmynp, JI. 5. Iudarop u ero mkouna [Teker].- M.: Hayka, 1990, -192c.

3. llapankuna, E. I1. I'apmonuss MareMatuku u My3bIkd [TekcT].-YHHUBEpcUTETCKUE
yreHus 2006r.

4. http://www.stonot.ru/

5. http://www.krugosvet.ru/

6. http://www.wikipedia.org/

K./J. Pa3un

O6mactHOE 010 KETHOE TPOohecCHOHATBFHOE 00pa30BaTEIbHOE YUPEIKICHNE
«PBUIbCKHI COIUANBHO-TIEIaTOTUYECKUIA KOJUTE K

PykoBogurens ['anxnna M.A.

MATEMATHKA - HAPULIA HAYK

Kak ropzo 3Byunt — Matemaruka - [{apunia Hayk. [1] Cpa3y Bo3HHKaeT BONPOC — a Tak JIn
st0? IlpaBaa nu TO, YTO MaTeMaTHKa JIEKUT B OCHOBE BCEX HBIHE CYyIIECTBYIOIIMX Hayk? Ho
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yu€Hble XOpOM TOBOPAT — JAa, 3TO JeHCTBUTENbHO, mpaBia. Kak Obl mapagokcalbHO 3TO HE
3BYy4ajio, HO BEIYHMCIICHUS IPUMEHSIIOTCS IOBCEMECTHO!

Ha camom nene, B nugpax MOXKHO BCe — CUUTaTh, MUCaTh, LU(pPaAMU U YHCIAMH MOXKHO
Jaxe MbICIUTh! BOT TONbKO, HaBEepHOE, SMOLIMM BHIPAXKATh HE TMOJYUYUTHCS Ja MPEKpPaCHOE
onuceiBaTh. HO BO BCeX OCTalbHBIX HAayKax BBIUMCICHUE JIEKUT B OCHOBE. He BakHO, Kak M 4TO
TpeOyeTcs BHIUMCISITh U PEIlaTh, BaYKEH caM (DakT 3Tol BOCTPEOOBAHHOCTU. A €r0 UCTOKH JIeKAT
B MaTe€MaTHKe.

UenoBek, HE OCO3HABAas TOrO, KX JIeHb MpHOeraer K CYETy, BBIYUCICHHUSIM H
U3MEPEHUSAM: CKOJIBKO CTYIMEHEK OT MOJbe3/a 10 KBapTUPBI, CKOJIBKO JIOKEK CYIa HY>KHO, YTOOBI
OH TOJYYUJICS BKYCHBIM, KakOW IIMPUHBI W TOJIIMHBI HY)XEH MUIJIAHT JJs MPOBEACHUS
BOJIONIPOBOA B IoM? A €CJIi KOITHYTh eI TIIyoxe?

Jlaneko He BCe CUMTAKOT MAaTeMaTUKy — TJIABEHCTBYIOLIEH HAayKoW, uiau nomnpocry «Haykou
BceXx Hayk». ['ymanutapuu, B yacTHOCTH (uiiocodsl, oTBoaaT mnepBeHcTBo Jlorumke. Ilo mx
MHEHHUIO, UMEHHO Jlorumka SIBJSIETCS KJIIOYEBBIM 3BEHOM K CO3/IaHMI0 MaTEeMaTUKE U YiKe
MOCJIEIYIOLIEM OTBETBIECHHEM OT He€¢ Pusuke, XUMUU U MPOUYMX HayK. J[pyrue BbICKa3bIBalOT
MHEHHE, 4TO W Jlornka He3aciy)KE€HHO MPETeHAYET Ha poJib MEPBEHCTBA. Beap sS3bIK, a UMEHHO
OykBa — TOT CaMblif MEpPBbIil TOTYOK, KOTOPBII Aal BO3MOXHOCTh 4YENIOBEKY C(HOPMYIHUPOBATH U
BBIPA3UTh BCE CBOM MBICIH, a 3HAYUT, M CO3/IaTh HEYTO JIOTHYECKOE, C TMOMOIIBIO YCIOBHBIX
o0o3HavyeHuit. Criopbl Ha 3Ty TEMY BEIIyTCs IO CUX TOP, HO YTO MBI UMeeM ceifuac?

B m00oii W3 cymiecTByIOIMX HAyK, a 3TO HEOCHOPUMO, TPUMEHSETCS KaKoe-Tru0o
BBIYMCIIEHHE. ByJb 3TO MPOLEHTHOE COOTHOLIEHHE PA3IUYHBIX BEIIECTB, BXOASIIMX B COCTaB
MPOTOYHOM BOJBI, WU IUIOMIAAh 3€MJIM, B KOTOPOM HAXOIATCA TO WM HHOE KOJUYECTBO
OpraHMW3MOB U MUKPOOPraHW3MOB. A 4TO Ha cU€T uckyccrBa? IlapannenbHo ¢ pa3BUTHEM HayKH,
YEJI0BEUECTBO aKTUBHO Pa3BUBAIOCH B «IYXOBHOMY» IUTaHe. MICKyCcCTBO C JaBHUX MOpP SBISIETCS
HEOTHEMJIEMON YacThbIO J>KM3HH OINpeAeNE¢HHO OONBLIMHCTBA JIIOJEH, KHUBYIIUX Ha IUIAHETE.
My3bika, apXUTEKTypa, KUBOMKUCh — CTPEMJICHHE K 3TOMY M BOCXMILEHHE JICKHUT B KKIOM M3
Hac. 3amaiite cebe Bompoc: KakuM Obl OBLIO YEIOBEYECTBO, €CiIM Obl He OBbLIO HCKyccTBa?
be3yciioBHO, KaXXIblii 3 YUEHBIX HYXKJIAETCS B MEPUOJUYECKOM OTIBIXE. A JIYUIIUNA OTABIX, KaK
HaM HU3BECTHO, 3TO CMEHa JesaTeNlbHOCTU. [IpociymmBanne My3bIKH, YTEHHE KHUTH WA IIPOCMOTP
BUJIeO(UIIbMA TIO3BOJISIET YEJIOBEKY TMEPEKIIOUYUTHhCS Ha JPYTyI0 BOJHY, OTPEIIMTHCS OT
BOJIHYIOIIETO U OTJOXHYTh. JTO MO3BOJISET €My MEPEOCMBICIUTE ce0sl, CBOU JCUCTBHUSA, CBOU XOJ
paboTHL.

HckyccTBO BOZHHUKIIO paHbIle, yeM Hayka. OHO BIUTaNIO B ce0si Bce OPMBI UETIOBEUECKOTO
no3Hanus. Y 4To xe ciayuunoch moToM? BONBIIMHCTBO M KUTEHUCKUX, M HAYYHBIX OTBETOB JIE)KAT
B UCTOpUHU. A caMa UCTOpHS MPEACTABISAET U3 ce0s AesITeNbHOCTh TOTO caMoro yenoseka. 6o He
UCTOpUSI SIBJISIETCS JIEUCTBUTENHHOM W «HACTOAIIEH», a YelloBeK. YUeloBeK >KUJ, CTPOUIT JIOM,
00KUBa cTapble M OTKPBIBAJ HOBBIE TEPPUTOPUH, H3ydall OKpYXkaroiluii ero mup. [laxe ceituac
YEJIOBEK CTPEMHTCS K TOMY, YTOOBI CO3/1aTh «KOHEYHBIE YCJIOBHS MPEKPACHOTOY, TIPOIIE TOBOPS,
BOITH B COCTOSIHUE yJIOBJIETBOPEHUSI (PU3NUECKOMN KU3HBIO U HACIIAXKAATHCA €€ TICHXOJIOTMIeCKOH,
BHYTpeHHel cTopoHOi. Benp naxke Ha cOOCTBEHHOM MpUMEpe MOXKHO MOHATH TO, YTO KaK TOJIBKO
YeNIOBEK MOJIydaeT HEe00X0JMMOEe KOJTMYECTBO BOJIBI, €bl, KpOBA HAJI TOJIOBOM, Y HETO HAYMHAETCS
«nymeBHbI pocT». OH oOpam@aer BHHUMaHWE Ha ce0s, 3amaér cebe Bompockl. CamMbiM
pactpocTpaHEHHBIM cpelid HUuX sBisieTcss «CMBICT OBITHS», OTBET Ha KOTOPBIA HUKTO OJJHO3HAYHO
JIaTh HE MOXKET.

BceBo3MOXKHBIE OTKPBHITHS HE J1all BO3MOKHOCTH YEJIOBEKY IMMOCMOTPETh Ha cels ¢ apyroi
CTOPOHBI WJIM W3MEHUTh CBOE MupoBochpusitie. HoBble OTKpwITHS Oa3upyroTcs Ha
MPEAIIECTBYIOINX, HO OHM C HUMHU HE CPaBHUMBI. YBbI, HayKa, TaK WM MHAYe, HE MUMEET TOU
CHJIBI, CTIOCOOHOMW TOBJHUATH HA YEJOBEYECKOE CO3HAHME, a 3HAYUT M MaTeMaTHKa HE B CHJIaX
BHECTH HEYTO HOBOE B IICHUXOJOTMYECKYIO CTOPOHY YEJIOBEUECKOW KU3HHU. UTO € Mbl TOrAa
nMeem?

Hayka u uckycctBo — /BE BelW, pa3leisTh KOTOPbIE HE TO YTO HEJb3s, 3TO MOMPOCTY
HEBO3MOXKHO. MareMaTuke Moj CHIy co3laTh «popMyny (GopMyi», HCIONb3yd, KOTOPYIO, K

104



MpUMEpPY, BO3MOXKHO, COTBOPUTH HEBEPOSATHO MEJIOAUYHBIA MY3bIKaJIbHBIH HWHCTPYMEHT,
CIIOCOOHBIN 3aTPOHYTh CEpJilla MUJUTMOH. BOT TOJBKO B OCHOBE CaMOro MHCTPYMEHTA JICKHUT
HayKa: CTpyHa, €€ IMpUHA W JJIMHA, MaTepHal M TaK jaaiee. 3ByK — Toke Hayka. KomebaHus
BO3JlyXa Pa3HOM YacCTOThI, UTO K€ TYT «BHE3eMHOro»? Ho B COBOKYIMTHOCTH 3TO BCE — UCKYCCTBO.
D¢ deKT, KOTopbIii JaET My3bIKaJIbHBIH HHCTPYMEHT — MCKyccTBO. Cep/ilia MUJUIMOH 3aCThIBAIOT
pu Bujie cuMdonmnueckoro opkecrpa. Ho uro B ocnoBe? Hayka. CiioxkHasi, MHOI'MM HE TIOHSTHAs,
HO Tak BceM HeoOxomaumas. M sta Hayka — marematuka. Kak Obl TaM HM ObLIO, HO ri00aabHOE
BO3/ICHCTBUE HAYYHO-TEXHUYECKOM PEBOJIFOIIMU Ha HaIlly >KU3Hb Heocropumo. Besib oHa BHOCUT B
Hally HE TOJIbKO MHOKECTBO HOBBIX OJjiar, HO M CTaBHUT INepe]l HaMU HOBBIC, HETPEIBUICHHBIC
CUTYaIlMu U POOIEeMBI, pEIICHHE KOTOPHIX UCKATh HYXKHO 3/IeCh U ceiuac.

Emgé ¢ npeBHUX BpeMEH U 10 CETOJHSIIHETO IHSI U B UCKYCCTBE, U B MaTeMaTUKE KaK HayKe
JCKUT OHa, OOIas Tpaaulus — BCUHBIA IOHMCK, DKCIICPUMCHT, JKCJIaHHWE aHAJIM3UPOBaTh WU
CHHTE3UPOBATh HOBOE W CTapoe, mpoinioe u Oyaymee. MaremaTtuka gaét HaM 3HaHUS, KOTOPBIC
MO3BOJISIIOT TOPa3/J0 TOHBIIE CMOTPETh HE TOJBKO Ha OKPYXKAIOIIMK MHUpP, HO U Ha Camo
HUCKycCcTBO. BCE HOBBIC 3HAHMS TOCTUTAET YEJIOBEUECTBO M BCE HOBBIE METOJBI M (HOPMYJIBI
OTKpPBIBAIOTCSA Mepel HaMu. MOXHO CKa3aTh, UYTO MaTeMaThKa, (Pu3uKa, KHOepHETHKA, HHTECPHET U
uH(popMaTuKa TpeOYIOT OONBIIEro «IOJETAa MBICIU» U CTPEMIICHUS K MeYTe, HEXEIH CaMo
HCKYCCTBO.

Ho rmaBHOe 3akiro4yaeTcss B TOM, 4YTO MaTeMaThKa OyayIiero, HECOMHEHHO, CMOIKET
PACKpBITh BCE TalHbBI YEIOBEKA, €ro JYIIH, a TOTOM CaMO MCKYCCTBO MOTEPIIUT KpaxX Kak B CBOEM
HEMPUMUPUMOM COINEPHUYECTBE C HEW, TaK U B U IOCTHIKEHHUHM 4YEJIOBEYECKOW ICHUXOJIOTHH.
Marematuka, TaKk WM HWHAYe, 3aKOHOMEPHO SBIISICTCS OJHOBPEMEHHO KaK Ipeolsagaroeit
chepoil yemoBedyecTBa, TaK M 3aBUCHMOM. MaTeMaTHKa JIGKUT B OCHOBE WHIYCTPUATU3AIMH H
BCEIICJIOT0 Pa3BUTHS, HO TAKXKE OHA SBIISETCS KOPHEM HCKYCCTBA — METO/aa, (POPMbI MO3HAHMS
yenoBeyeckon aymu. Tak wim wHayde, Kak ckazan [ére: «['OBOpAT, 4TO MEXAY JBYMS
MIPOTUBOIIOJI0KHBIMU MHEHHSAMH HaxomuTcs Mctuna. Hu B koem ciydae! Mexay HUMH JICKUT
npoGiiema» [2]. A 3HauuT, npubIM3UTCS K VICTHHE — 3HAYUT W3y4aTh MpoOsIeMy B KOpHE, B €&
pEATbHOM pa3BUTHH, B MATEMATHUKE.

UTo xe MOXKHO CKa3aTh B uTOre? MaremaTuka He IPOCTO HayKa, ’TO OCHOBA YEJIOBEYECKOTO
MUPO3JaHusl, JEHCTBUTEIbHBIN, HACTOSIINMA, peaabHbIi 00pa3 4eTOBEYECKOTO MBIIUICHHS. JTO
MaTEpUAIIBHOE CYIIECTBO OKPYXXAIOIIEH NEMCTBUTEIHFHOCTH B Tila3ax uyeinoBedecTBa. Bcé, duTo
BUJIUT YEJIOBEYECTBO BOKPYT ce€0s1 — ITO MaTeMaTHka, €€ BOTUIOIICHUE B PeaTbHbIX (PU3HUYECKUX U
TICUXOJIOTHYECKUX TTOHITUAX. MaTtemaThka — MHCTPYMEHT, MaTtepuai s co3lanus HoBoro. Mmes
JWIIb MaTEMaTHYECKOE MPEJCTABICHUE, MOXKHO KOCHYTHCS OJHOBPEMEHHO KaK HAyKH, TaK M
HUCKycCTBA. MBI HE OTKPBUIM MaT€MAaTHUKY, HE CO3JIAJIM €€ KaK HayKy, Mbl B3sIJIM, Ha3Baldu €€ Tak.
OHa sBisieTcst GOpMON YETOBEUECKOTO MBINIJIEHHUS, CITOCOOHON CO3/1aBaTh HEUTO YIUBUTEIHHOE,
IIPEKPACHOE, HOBOE, YTO BOCXMILAET HAC. MaTremaTuKa He MPOCTO LIapUlla BCEX HAyK, MATEMATUKA
— OCHOBA OCHOB.

CnucoK HUTHPYEMOH JIUTePATYPbl H HHTEPHET-HCTOYHHKOB:

1. Taycc K. @.: C6. crareit nox pen. Bunorpagosa (k 100-neturo co JHS CMEpPTH ). —
M.:AH CCCP, 1956. -312c.

2. I'ére U. « O6 uckyccree», M. 1975.

A.N. PaxmanuHa

®dunuran 061acTHOTO OI0KETHOTO MPOGECCHOHATBFHOTO 00pa30BaATEIBHOTO YUPEKACHHUS
"YKenesnoropckuit moquTeXHUIECKUi Koutek" B mocenke uM. Kapna JIuOkuexta
PykoBoautens MacnennukoBa B.A.

MATEMATHUKA B JINTEPATYPE
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MaremMaTrka W3BECTHA C JPEBHUX BpeMEH. EciM BCIIOMHUTH TakHve BEJIMKHE rOCydapcTBa
npouutoro kak Jpesuuit Pum, [lpeBnss I'peuns, Ocmanckas umnepus B Typuuu, TO MOXHO
3aMETHUTh, YTO BCE APXUTEKTYPHBIE U XYA0KECTBEHHBIE IIEAEBPBI CO3/IaBAIUCH C UCIIOJIb30BAHUEM
MaTeMaTUKU. 3HAHUS MaTEeMaTUKH TpeOOBaJIMCh HE TOJBKO IPU CTPOUTENHCTBE, HO U MPHU
CO3JIaHUU JIUTEPATYpPHO — XYyIOXKeCTBEHHbIX mpousBenaeHuil. He nmapom A.C.IlymkuH roBopuiI:
«BnoxHoBenue HYKHO B reoOMETPUU HE MEHBIIIE, 4eMm B no33umn»|2].
['paMOTHOE MCHOJIB30BAaHUE MATEMAaTUYECKUX (PAKTOB JENAeT XYH0KECTBEHHOE IPOU3BE/ICHUE
JIOCTOBEPHBIM U pealbHbIM. MaTeMaTuka 1 JIMTepaTypa He TakK AaJIeKU JpyT OT JIpyra, Kak MHOTHE
nymarT. MckycetBo M Hayka TpeOyroT ¢aHTa3uu, TBOPYECKOM CMEJIOCTH, 30pKOCTH B
HaOJIIOJICHUU 3a Pa3U4YHBIMU SBICHUAMHM KU3HU. [lucarenb AOMMHKEH BUACTH TO, YETO HE BUIST
Ipyrue, BUACTh IIy0ke Apyrux. A MaTeMaTHK IpeciaenyeT Te XKe LeH.

MHorue nucaTeny ¥ Ho3Thl 00palaiuch K MaTeMaTUKe KaK K HarJIiAHOMY CPaBHEHUIO €€ C
OKPYKalIIMM MHUPOM. A MHOIME€ MATEMATHKM M3BECTHBI KaK 3aMeyaTelIbHble MHUCATENId U
HEKOTOphIE M3 HHUX TMPHOOpPENIH IIUPOKYI0 HW3BECTHOCTh 3a CYET CBOUX JIMTEPATYPHBIX
MPOU3BECHUM.

I'ennasbHbIN pyCCKU yueHblli Muxani BacuiabeBnu Jlomonocos (1711-
1765).TBopenr uzaeit HOBOW Hayku BO MHOTHX oOnactax. OH ObUl BeTWYAWIIUN MaTeMaTHK,
XUMUK, (U3UK, TEOJIOT U B TO K€ BpPeMsS HCTOPHK, S3bIKOBead W 1MO3T. OH Ha COOCTBEHHOM
IpUMepe JI0Ka3ajl, YTO YEJIOBEK MOXKET 3aHUMaTbCid HAyKOM M OJIHOBPEMEHHO MCKYCCTBOM,
¢uzukoil u nureparypoil. JIoMOHOCOB omucan CTUIM fA3bIKa ¢ HECKOJIbKMX CTOpoH. OH co3nal
CXEeMy JIeJICHUs JIUTEPATYPHOIO SA3bIKa HA TPU CTUIIA - "BbICOKMM", "cpequuil" u "Hu3kui"[1].

Benukuii pycckuii nucarens JleB HuxonaeBuu ToscTtoil mposiBisil ocoOblii MHTEpEC K
MareMaTtuke U e€ npenojaaBaHuto. OH MHOTO JIET MpenojaBajl Hayala MaTeMaTUKU B OCHOBaHHOM
UM JK€ 3HAMEHUTOM SICHOIOJIIHCKOW IIKOJE, Hamucajl OPUTMHAIbHYI0 «ApU(METUKY» U
«PyxoBoactBa mna yuutens». CBouMm roctsm JLLH.Tonctoil Hepenko mpennaran MHTEPECHBIE
3azaun. Bot onHa m3 Takux 3agad.«Kocubl JOHKHBI BHIKOCUTH JABa jyra. HauaB kocuth ¢ yTpa
OOJBIION JIYT, OHU TIOCIIE TIOTYIHS pa3/IelHINCh: OJHA TIOJIOBMHA OCTallaCh Ha MEPBOM IJIYTY U K
BeUYepy €ro J0KOCWIa, a Apyras Iepelnuia KOCUTh Ha BTOPOM JIYT IUIOIIAJbI0 BIABOE MEHbIIE
nepBoro. CKOJIbKO KOCIIOB, €CIM U3BECTHO, YTO B T€UEHHUE CIICIYIOUIErO JHS OCTaBUIYIOCS YacThb
paboThI BHIIOIHUI OAUH Kocel?»[3]. Pemas 3Ty 3agady Mbl ojiydaeM 8 KOCLIOB.

[lopo#i, uuTas NpoW3BEAEHUE MU BCTpPEUass B HUX MATEMaTUYECKHE TEPMHUHBI, Mbl HE
3alyMbIBa€MCs O KaKuX €IMHUIIAX U3MEPEHUS TOBOPUTCSA B HEM U COBEPILEHHO HE MPEACTaBIISIEM
pa3Mepbl. Oka3plBaeTCsi, BEIMKHE TOSTHl OBbUTM HEIUIOXMMHM MaTeMaTukaMu. PaccmoTpum
HekoTopsle npumepbl. Y H.A.HekpacoBa ectb npoussenenue «/lenymka Mazaii u 3aiiis». Bor
HEOOJIBIION OTPBIBOK U3 HETO:

Buxy o ocTpoBOK HEOONIBIIOH -

3aif1ibl Ha HEM coOpaucs TYpbOOii.

C kaxx10if MUHYTOH BoJla MO0 paach

K GeHbIM 3BepbKaM yiK MOJI HUMU OCTaIOCh

MeHblI11e apivHa 3eMJIH B IIAPUHY

MeHbliie caXX€HU B JUTUHY...

HekpacoB sTuMu CcTpoukaMu 3a1ail 3aj1a4dy: «A JTEMCTBUTENBHO JIU OCTPOBOK MAaJICHbKHI?)
Ecnu MBI paccMOTpUM pa3Mepbl OCTPOBKA U MPEACTABUM HMX B COBPEMEHHBIX €AMHHUIAX JJIMHBI,
MBI HoJydnM crenyroomee: 1 apmme=72 cM, | caxenb=216 cM. Torga Jerko MOXHO HAUTH
IomIab, oHa Oyzaer paBHa 15552 cm? unm 1,5 M2, oka3bIBaeTcs, MOAT caM OTBETHJI Ha BOIMPOC K
3a71a4€ — OCTPOBOK - MAJICHbKHIA.

W3BectHbiii poman JKions BepHa «TauHCTBEHHBIH OCTPOB» COAEPKUT HE TOJIBKO
MHTEPECHBIH, 3aXBaTHIBAIOIINN CIOKET, HO U JIOCTATOYHO MHOI'O MaTEeMaTHYECKHX PACCyKICHUI.
B aTOoM poMaHe KapTHHHO OMHUCAH OJUH U3 CIIOCOOOB M3MEPEHHUs BBICOKMX MpeameToB [3]. C
MOMOIIbIO CBOMCTBA MOIOOHBIX TPEYTOJIHLHUKOB.

OngHako B JMUTEPATYpHBIX MPOM3BEICHUSX MaTeMaTHUYECKUE pacCyKJIEHUS HE Bcerja
OpBatoT BepHbIMH. Poman JIkeka JlonmoHa «ManeHbpkash XO03sliika OOJBIIOTO 1oMay» JaéT
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CIEAYIOIMA MaTepuan g reoMeTpuueckoro pacuéra: «llocpeau monst BO3BBIIANCS CTaJbHOU
IIECT, BPBITHIA TiIyOoko B 3emimio. C BepxXylmIKM IIecTa K Kpaw Moy TSHYJICS Tpoc.,
NPUKPEIUIEHHBIA K TpakTopy. MexaHHKu HaXKalu pblyar — U MOTOp 3apaboran. MamuHa cama
JIBUHYJIACh BIEPET, ONUCHIBAsI OKPYKHOCTb BOKPYT IIE€CTA, CIYKUBILIETO €TI0 LIEHTPOM.

— YroObl OKOHYATEIbHO YCOBEPIIEHCTBOBAaThH MaminMHy, — [paxem, — Bam ocTaércs
IIPEBPAaTUTh OKPYKHOCTb, KOTOPYIO OHA OIHUCHIBAET, B KBaApaT.

— Jla, Ha KBapaTHOM I10JI€ MPONAAAET IIPU TAKOW CUCTEME OYEHb MHOT'O 3€MJIH.

I'paxem npou3BEN HEKOTOPBIE BBIYUCIICHUS, 3aTEM 3aMETHUIIL:

— Tepsiem npuUMepPHO TPU aKpa U3 KAKIbIX JECATH.

— He menbe».

Pewenne:

Pacuér HeBepeH: TepsieTcs meHble, yeM 0,3 Bceil 3eMiIu.

IlycTh, a — cTOpoHA KBaApara. Ilnomans Takoro kBajgpata =0 = at. JlnameTp BOUCAHHOTO
e
Sp = —
Kpyra paBeH TakXke a, a €ro IIolab 4

[Tponagaromias yacTh KBaAPAaTHOTO Yy4aCcTKa COCTABIISAET:

2
Sp-So=df- 2 =
4

Bunno, yto HeoOpaboTaHHast yacTh KBaApaTHOro 1osist coctasiisgeT He 30%, kak moJjaraiu
repor aMEepUKaHCKOTO POMAHHCTA, a TOJIbKO 22%[4].

JIrobast KHUra OTKPOET CBOM TalHBI TOJIBKO TOMY UYEJIOBEKY, KTO YMEET CMOTPETh U BUCTH,
TOMY, KTO YMEET YIUBIATHCS M HAOMIOAAaTh, KTO YMEeT caM I0ObIBaTh 3HAHUS U OTBEYaTh Ha
WHTEPECYIOIIHNE ero BOmpockl. JIroboe NCKyCCTBO U M00as Hayka TpeOyIoT (haHTa3uu, TBOPIECKOU
CMEJIOCTH, 30PKOCTH M cHCTeMaTH3aluu. JIuTteparypa yuuT HAC MOHMMATh OKPYKAIOIIUNA MU, a

MaTC€MaTUKa — TOYHO MBICIIUTb, COUBMCPATHL U OLICHUBATL 3TOT MUD.

(1- "’ZT) 42 =022 g2

Cnucok HUTHPYEMOii JTUTEPATyPbl M HHTEPHET-UCTOYHUKOB:
1. T'neiizep I'.U. «Mcropus marematuku B 1mkone, [V — VI knaccax», uza.Ilpocsemienne, M.,

1981, c.240.

2. Henman W.A.,, Bunenxkun H.M.«3a crpanumamMum  yd4eOHMKAa  MaTeMaTHKN»,
usn.lIpocsemnienue, M., 1996, ¢.320.

3. Ilepensbman S.U. «3aHumarenbHas TeOMETpUS», H3A. TEXHHUKO — TEOPETHYECKOM

mutepatrypsl, M., 1950, ¢.296.
4. Jlerckas sHImKIonenus, T. 11, «53pik u nutepatypay, usa. [lenaroruka, M., 1976, ¢.480.

T.I'. Promiminna
¢akynsTera CIIODPT'BOY BO Kypckas 'CXA um. U. MBanosa
PyxoBonutens [Tobepexubiit A.A.

N HAPUIIA HAYK, U IIPUKJIA/THAS HAYKA

["oBopsT, Bce no3HaeTcs B cpaBHEHUU. Kak Heusb3s mydie 31a (pas3a MoAXOJUT K pa3roBopy
0 MaTeMaTHKe.

C camoro paHHero JeTCTBa 3Ta HAyKa BXOAUT B JKU3Hb KaXJIOT0 U3 Hac.

MaremaTnka BCTpEYaeTCs M MCIONb3YeTCs B MOBCEOHEBHOW ku3HU. Cleq0BaTenbHO, AJIS
OpUEHTAllMM B COBPEMEHHOM MHUpPE KaXKIOMy HE0O0XOoAMM Habop 3HAaHUM M yMEHHH
MaTeMaTHYECKOro XapakTepa (HaBBIKM BBIYMCICHMN, 3HAHUS O BEIMYMHAX, XapaKTepU3YIOIIUX
paccTosiHuS, MIIOIIA 1, 00bEMBI, TPOMEXYTKH BpEMEHH, CKOPOCTH U MHOroe Apyroe) [1].

«MaTemaTuka 3aHUMaeT 0coboe MeCTO B HayKe, KyJIbType W OOIIECTBEHHON >KH3HH,
ABJISISICH OJIHOM M3 BaKHEHIIMX COCTABJISAIOIIMX MUPOBOIO HAayYHO-TEXHHUYECKOIO Iporpeccay -
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roBoputcs B KoHnenmuu pa3BuTHs MareMatudeckoro oopasoBaHusi B Poccuiickoit deneparumy,
yTBepKIeHHOH B nekabpe 2013 roxa. [2].

Matematuuyeckoe oOpa3oBaHue 1a&T HHCTPYMEHT JJIsl MO3HAHUS APYrux Hayk. MaremaTuka
— 9TO HE TONbKO (opMynbl, ypaBHEHHUs, a, B TEPBYIO oOdYepelb, NpaBHJIa ISl TOYHBIX
paccyxneHuidl. MaremaTuka, Kak y4eOHBIM IMpeIMeT, CIIOCOOCTBYET BOCIHUTAHUIO CTPOMHOCTH,
JAKOHUYHOCTH, KYJIbTYPbI MBIIIJICHUSI.

[TonHoIleHHOE pa3BUTUE MBIIUICHUS 4YeJlIOBEKa HEBO3MOXKHO 0e3 ¢opMupoBaHUs
JIOTUYECKOW KYJIbTYpPhl. YMEHHE aHaJU3UpOBaTh, JENATh BBIBOJABI NYTEM JIOTUYECKUX
paccyXJIeHUuM, KIacCUPUIIMPOBATh, GOPMYIUPOBATH TUIIOTE3bI, ONMPOBEPIaTh UX WK JOKA3bIBaTh,
MOJIb30BAThCS AHAJIOTHUSMHU YEIOBEK OCBAaWMBAET B 3HAYMTEILHON Mepe Onarojaps M3Y4CHUIO
MaTeMaTUKH. PelleHne  MareMaTWyecKuX 3aJad  CIOCOOCTBYET  pPa3BUTHUIO  HABBIKOB
paIOHATBHOTO MBIIUICHUS M CIIOCOOOB BBIPAKCHHSI MBICTU (TOYHOCTb, IMOJTHOTA), MHTYUIIUU —
CIIOCOOHOCTH MPEBUACTD PE3YIbTAT U MPEAYTraaTh MyTh PEIICHUSI.

«OO0ydeHrne HMCKYCCTBY peIlaTh 3aJadd JIOCTABIISCT OJaronpUsTHYIO BO3MOXHOCTH JIJIS
dbopMUpOBaHUA Yy yUaIIUXCS ONpeAenEéHHoro ckianaa yma. [lpu pemennn MaTeMaTuueckoi 3agaun
OIMOKY HEBO3MOXHO CKPBITh — €CTh KPHUTECPUH MPABUIBLHOCTH pe3yibTara U 0OOCHOBAHHOCTH
pemenus. I[loaTomy MaremMaTHka BHOCUT 3aMETHBIM BKJIad B (OPMHUPOBAHUE TaKUX UEPT
XapaxkTepa, Kak UHTEJUICKTyaJIbHasi Y4€CTHOCTh, 00bEKTUBHOCTh, HACTOMUMUBOCTEY. [1]

Matematuka crocoOCTBYeT pPa3BUTHIO ICTETHMUYECKOTO BOCHpuUATHsS Mupa. Kaxnpli, KTo
MEPEKUIT PaJOCTh BCTPEUM C KPACUMBOW HEOXKUJIAHHOW HJEEH, pEe3yJIbTaTOM WJIM PELIEHUEM
MaTeMaTUYeCKON 3a/ayd, COIJIACUTCS C TeM, 4YTO MaTreMaTuhKa, CclocoOHa BIHUATH Ha
YMOIMOHAIBHYIO cepy denoBeka. HeoOX0oMMOCTh HCCIeI0BATENBCKOM S TSIIBHOCTH PA3BHBACT
MHTEPEC K 3aKOHOMEPHOCTSIM, YYUT BUAETh KPACOTY U TAPMOHUIO YEJIOBEUECKON MbIciu. Bcé ato
SBJISICTCSl BOXKHEWIIMM 3JIEMEHTOM 00meld KynbTyphl. OBlajeHuE MPaKTHUYECKH JIIOOOH
COBpeMeHHOM npodeccueit TpedyeT 3HaHNE TeX WIK UHBIX MAaTeMAaTUYECKUX 3HAHHM.

Ecnu 3amymarbesi, TO MBI UCIIOJIB3YeM 3HAHMS MO MATEMAaTHKE KaXIbli JeHb. [Ipu 3TOM
JIeJIaeM 3TO MaIIMHAIBHO, O€CCO3HATENBHO, HE TyMas O TOM, YTO MMPUMEHsIEM Hay4YHbIe 3HAHUSI.

Maremaruka 3apoauiiach B JAJ€KOW JPEBHOCTH, W TMPOYHO BOIIA B HAIly >XHU3Hb.
[Mudepbnat yvacoB, NEHEKHBIE KYMIOPHI, PACIUCAHHE YPOKOB — BE3[e HAC OKPYXKAIOT YHCIA.
UenoBeky Bce BpeMsi TMPUXOIUTCA BBIMOJIHATH TE€ WJIM HWHBIE MaTEeMaTHYECKUE JICUCTBUS:
MOCYUTaTh, CKOJIBKO CIaud B MarasuHe, KOrJa MOJOWIET HYXHBIH aBTOOyC, B KOHIIE KOHIIOB,
CKOJIBKO KaJIOpUil HY)KHO MOTPEeOJNIATh, YTOOBI XYyJEeTh. JTa HayKa NMPUHOCHUT IOPSIOK B HAIIy
KU3Hb. brarogapst MaTeMaTuke MOKHO TJIAHUPOBATh CBOE BpPEeMsl, OFO/IKET, Aa U KHU3Hb B IEJIOM.
be3 Hee MbI He MorM OBl y3HATh, Ha CKOJIBKO OJHO JIJTMHHEE, IIHpe, OOJbIle, JOPOKE IPYyroro.
be3 Hee yemoBek HUKOrma Obl HE CMOT TMOCTPOUTH JIOM, HM300pPECTH CaMOJET WU MPOCTO
MOCYUTATh JIEHBI'M B KapMaHe. Maremaruka HyKHa BCeM. fBISAACH XO3SMKOM B yIMBUTEIBHOM
MHUpE 4YHCEI, OHAa YYHUT HAC MBICIUTh TOYHEE, IIOCJIENI0BATENbHEE, pPAa3BUBACT BHHUMAaHMUE,
BOCITUTHIBAET HACTOMYHUBOCTb.

B coBpemeHHOM Mupe, KOTJa 4YeloBEeK BCE OOJNbIIE 3aBHCUT OT HAYKH U TEXHHKH, POJIb
MaTeMaTUKH O4YeHb BakHAa. Mosi Oyaymas mpodeccusi He sBIsSETCsS UCKIoUYeHneM. be3 3HaHus
MaTEeMAaTHKH TEXHOJOT HHUKOTJa He J00beTcs ycrnexoB B paboTe. PaccumThiBas KOJIUYECTBO
WHTPEIUEHTOB TOTO WJIM WHOTO MPOAYKTA, BPEMsI MPUTOTOBIICHUS, MAacCy TOTOBOM MPOIYKITUH,
HY)XHYIO TEMIIEpaTypy — BE3/leé Mbl NIPUMEHSEM MaTeMaTH4ecKue pacuerbl. Vcrnonb3ys MHOTrMe
MaTeMaTUYeCKHe TOHSTHUS, MBI JIaK€ HE 3aTyMBIBAEMCS O HMX BAXXHOCTH W HEOOXOIWMOCTH.
Hanpumep, npoueHT. ITo MOHATHE OYEHb TECHO CBSI3aHO C HAllled MOBCEAHEBHOM >KM3HBIO, HE
TOBOpS YK€ O crnernuduke ero ucronb3oBaHus B Oyaymen mpodeccuu. Hy, m Hakonem, 0e3
MaTeMaTUKH HET Pa3BUTHS JAPYrux Hayk. Jla oHU U MpocTo He cMoriM Obl CyIIeCTBOBATh Oe3 Hee.
DTta 00JacTh HayKH — TPUKIAJHAS MaTeMaTHKa — JIa€T BO3MOXKHOCTb pPa3BUBATHCS HAyKaM, B
KOTOPBIX NPUMEHSIOTCS MAaTeMaTHYeCKUE METOJAbl U ajlropuTMbl. Beab Hemapom TOBOPST:
«MaremaTuka — rapuIia Bcex HayK».

«CoBpeMEHHBIHN CTWIb )KU3HU MAJIOBEPOSTEH MPU OTCYTCTBUM MaTeMaTHKu. Eciu mMbl mioxo
pazOupaemcsi B si3pIke mUQP, HAM OyJEeT TPYAHO, a MOPOM W HEBO3ZMOXKHO JTOCTHYH JKEIAEMOTO

108



pesynbTaTa. Jltobas Hayka Tak WM WHa4Ye oOpeueHa oOpaniaThCs K MaTeMaTUKE B TOW WM MHOU
dopme, ycTaHaBIMBasg «MEpPY COOTBETCTBHS» MEXIY «KadeCTBOM» U «KOJIUYECTBOM» OOBEKTa
UCCIJIEIOBaHMS. YKe TOJIBKO M3-3a 3TUX MOCHUJIOB CIENYET CephE3HO U3yyaTh MAaTEMaTHUKY.

W3ydass maremaTuky, WHAMBH] MOCIEAOBATEILHO M IEJICHANPABICHHO Pa3BUBACT LIECHHBIC
JUYHOCTHBIE KauecTBa: (OPMaNbHO-JIOTMUECKOE MBIIIJICHHE U OOIIEHAYYHYI0 UHTYUIIMIO — OHU
YHHMBEpCAIbHBI, KAK METO/IbI IO3HAHUS. [3]

YenoBek, 3HAIOMNN MaTEMATHKY, - YCIEIIHbII Ye0BeK. Y HEro BCerjaa MopsioK B MBICISX,
TOYHOCTh B p€YH, TAPMOHHS B UyBCTBAX.

Cnmcok nUTHPYEMOii TUTEPaTyPbl U HHTEPHET-UCTOYHUKOB:

1. Marematnueckoe oOpa3oBaHHME B >KM3HU 4YesioBeka // [DnextpoHHsid pecypc]. URL:
http://yamal-obr.ru/articles/matematicheskoe-obrazovanie-1/ (nara oopamenus: 25.11.2017).

2. Konnenmus pa3BuTHs MaTeMaTH4YecKoro oOpaszoBanmsi B Poccuiickoit denepanun //
[DnekTponnsiii  pecypc]. URL: https://rg.ru/2013/12/27 /matematika-site-dok.html  (mara
obpamienns: 25.11.2017).

3. @ununnos JIL.W. Poip ¥ 3HAYMMOCTh IpeaMeTa MaTEMAaTHKU B CUCTEME ILKOJIbHOIO
oOpa3oBanus // ['ymanutapusie Hayunble uccienoBanus. 2015. Ne 10 [DnexkTpoHHBIl pecypc].
URL: http://human.snauka.ru/2015/10/12912 (nata oopamenwus: 29.09.2017).

A.IO. CaBuna

Ob6nacTHOE OFOKETHOE MPOPECCHOHATIELHOE 00pa30BaTeIbHOC YUPESIKICHUE
«Kypckuii megarorndeckuii KOJIemax»

PykoBonurens 3aBanumnza E.A.

MOJIEJTMPOBAHUE TEKCTOBBIX 3AJIAY B KYPCE MATEMATHUKH HAYAJIBHOM
IIKOJIbI

MogenupoBaHie B MaTeMaTHKE MHCIOJb3YETCS OUY€Hb IIHPOKO, OCOOCHHO B HadalbHOMN
IIKOJIE, T/I€ Y 00yJaronuxcs mpeodiaiaeT HarIsiIHO-00pa3HOe MBIIIICHHE.

MozenupoBaHie TEKCTOBBIX 33/1a4 B Kypce MaTeMaTHUKU HAYaJbHOW IIKOJBI OMpPEesieTcs
KaK TIPE/ICTABJICHUE JAaHHBIX W OTHOIICHWH MEXIy BEIMYMHAMH B BHJIE PHCYHKOB, CXEM H
rpadu4ecKux U300pakeHuH.

BaxHoCcTh Tpadudeckoro MojenupoBaHus mpu (GOPMUPOBAHUHA YMEHHS aHAU3UPOBATh H
pewatsb 3agaun H.B. BypenkoBa o0BbsICHAETCS TEM, UTO MOJIENTU HAIJIAHO OTOOpPaKaroT KasKIbIN
DIIEMEHT OTHOIICHHS, YTO TO3BOJSIET UM OCTaBaThCS MPOCTHIMH MPHU JIFOOBIX MPEeoOpa3oBaHUAX
JTAHHOTO OTHOILIEHMS; KOHKPETH3HPYIOT a0CTpakTHbIE OTHOILEHHS, YTO HEeJb3s YBHJIETb,
HampuMep, cJellaB KpPaTKyl 3aluch 33/Ja4d; OO0ECMeYrBalOT TOWCK IUTaHA pEHICHUs, YTO
MI03BOJISICT MOCTOSTHHO COOTHOCHUTH Ipaueckoe U MaTeMaTHdeckoe aercTus [1].

B HekoTOpbhIX yuyeOHWKax MaTeMaTHKH HAa4aJbHOW MIKOJBI TpaguuecKoe MOJEIUPOBaHUE
UCTIONB3YyeTCsl yXKe JUIsl POCTBhIX 3ajjady, HampuMmep, B yueOHHMKe MaTeMaTHkH | Kiacca yacThb 2,
JL.T. TlerepcoH no npeanoKeHHOM cxeme oOyydaromuecs pemarot 3agauy (puc.l) [2].

2)Y Bawn 3 pywxn v 8 xapawpawed. Ha Cxonuko
xaparpawen Gonswe, vem pyvex? Ha cxonbxo pyvex
MEHLLLE, “eM Kapanaawen?
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8 0,727,700
Puc. 1
MoenupoBaHUe COCTABHBIX 3324 MO3BOJISIET PEIIUTh 3a/1a4y Pa3HbIMH CITOCOOaMH.
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Hampumep, 3agauy «Y ManbBuHbI 6 070K, a y byparnno Ha 2 si6;10ka 60mbine. CKOIbKO
Bcero si01ok y byparnno u MansBUHBI?» MOXKHO MOJAEITUPOBATH B BUJIE CXEMbI (pPHC. 2) WU B
BHJIe Tpadudeckoit Mmoaenu (puc. 3).

{?

£1333342

6 0.1
Puc.2
6 00
f—"'_--_-___-—-——'-\
M. ¢ 3
E. ""“-\-_.__l____ ______.-l-"" '
?
Puc. 3

Mojeinb 1103BOJIsIET BBIOpaTh apudMeTHUYecKre AeHCTBUS A peIleHus 3a/laul, HCIIOJIb3Ys
TIOHATHUS «OOJIBIIIEE YUCIIO», «MEHBIIEE YHCIIOY», «Pa3HOCTbY»: KOJIMYECTBO S0JOK Y MambBUHBI —
MEHbIIIee YnCIo, 2 s0710Ka — pa3HOCTb, KOJIMUYECTBO A0JI0K y bypatnHo — 6osbiiee uyuciio. YToobl
HaliTH OOJIbIlIee YMCIIO, HAIO K MEHBIIEMY MPUOaBUTH pa3HOCTh. OOIIee KOIUYECTBO SOJOK Yy
BypaTtnHo u ManbsBUHBI — 3TO LieJ0€, YTOOBI HAMTH 1esI0e, YacTH Ha/l0 CJIOXKUTh. TakuM o0paszom,
aHAJIN3 MOJIEJI MO3BOJIWJ PEIIUTD 3a/1ady IEPBbIM CIIOCOOOM:

1) 6 + 2 =8 (s611.) — KOMUUECTBO 010K y BypaTuHo.

2) 6+ 8 =14 (1011.) — 001IIeEe KOIUYECTBO SOJIOK.

I'paduueckas Mozenb TON 3a/auM MO3BOJSET HAMTH BTOPOHM CIOCOO pelleHus — crocod
ypaBHUBaHHUSI: eciiu Obl 1010k Yy ManbsBuHbl 1 bypaTrHo Obl10 MOpoBHY (puc.4), TO Mbl MOTJIH ObI
Cpa3y HalTH obliee KOIUYeCcTBO 010K, 3aTeM NpUOaBUTh ele 2 .

& abn
,..-"'-'-'_________-_—"‘-\
M.
2abn ?
E‘. 1"“-——\_.____ _—-—'-'-'--d-
4
Puc. 4
Brienenne Ha MoJieNIu paBHBIX OTPE3KOB MO3BOJISIET PELIUTD 33]jauy BTOPBIM CIOCOOOM:
1) 6+ 6 =12 (1611.) - oO11€E KOINYECTBO S0JIOK, €CII OBl UX OBLJIO TOPOBHY.
2) 12 +2 = 14 (161.) — o01I€e KOTMUECTBO SOIOK.

['padmyeckas mMojnenb MO3BOJSET peuiarh Oojiee TPyAHbIE 3a7aud, TaK KaK OTHOIIEHUS
MEXly BEIMYMHAMM Ha MOJIENH IIpecTaBiIeHbl HarinsaHo. Hanpumep, Monenupys 3anauy «llets
n BoBa pemanu oMHAKOBOE KOJWYECTBO MPUMEPOB, IpuueM BoBa pemnit B 5 pa3 MeHbIIE, YeM
[Ters u emy octanoch pemmth 20 npumMepoB. CKOJIBKO MPUMEPOB JOKHBI ObUTH peuTh [lets u
BoBa?» otpeskamu (puc.5), MOKHO 3aMETUTh, YTO KOJUYECTBO MpuMepoB [letn — 3T0 5 paBHBIX
qacTel, a KOIM4ecTBO npuMepoB Bossl — 1 yvacTe, 20 npumepoB — 4 paBHble yacty, 20 : 4 =5
MIPUMEPOB B OJTHOM YaCTH, clie1oBaTeNbHO, [leTs u BoBa noipkHbI peminTh S5 + 5 = 25 npumepos.
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Puc. 5

Oco0eHHO 4YacTo MOJEIMPOBAHUE HCIOJIb3YETCs IMpHU PEIIeHUU 33aJady Ha JBkeHue. U3
3a7aun «/[Ba mioBHa OJHOBPEMEHHO MOIUIBUIM IO PEKE B IPOTHUBOIOJIOKHBIX HAIPaBICHUSX.
[TepBbIil MIBIBET MO TEYEHHUIO CO CKOPOCThIO 80 M/MHMH, BTOpPOHW — NPOTHUB TEYECHHS B 2 pasa
MeasieHHee. CKOJIbKO METPOB IPOIUIBIBET BTOPOM IUIOBEL, €CiM NepBbli nporuiblBET 240 M? Ha
KaKO€ PacCTOSTHUE OHU YIANIATCA APYT OT Jpyra 3a 3To BpeMa?» (puc. 6) HaM U3BECTHO, UTO BpeMs
JBIDKEHUS! 000MX TIOBLIOB OJIMHAKOBO, a CKOPOCTh BTOPOTO B 2 pa3a MEHbIIIE, CIE0BATEIbHO, U
paccrosinue Oyzer B 2 pa3a MeHblie. OTCI0[1a AeIaeM BBIBOJ, UTO JAHHYIO 3a/1a4y MOXKHO PELIUTh
oauum aeiicteueM: 240 : 2 = 120 (M) — paccTosiHUE, KOTOPOE MPOIUIBIBET BTOPOI MIIOBEII.

’ 80 M/Mun 8 2 pa3a MeanexHee

L ——— —>F

240m

-
-
-

A
v
£

Puc. 6

Takxke y 3T0#l 3a1a4u ecTb BTOpOil croco0 pemienus. IlepBbiM aelicTBUEM HEOOXOIUMO
HaWTHU BpeMs JIBM)KCHHE TEPBOTO M BTOPOTO ILUIOBIOB, JJIA 3TOTO HYXHO PAaCCTOSHUE IMEPBOTO
IJIOBIIA pa3/IeluTh Ha ero ckopocth: 240 : 80 = 3 (muH). BTOopoe nelicTBue — HaxoXXJeHHUE
ckopoctu Broporo mioBna: 80 : 2 = 40 (M/MuH), Tak KaK U3 3a7a4H CICAYET, YTO BTOPOl ILIOBEI
MPOTUB TEUYEHHMs IUIBIBET B 2 pa3a MeaneHHee. Temepb M3BECTHA CKOPOCTh BTOPOTO IUIOBLA U
BpeMs €ro JIBIKEeHMs. V3 3TUX BETUYMH MOXHO HAWUTH PACCTOSIHUE, KOTOPOE OH MPOIUIBIBET: 40 -
3 =120 (m). OueBUHO, YTO UCMOIH30BAHUE MOEIHU TIO3BOJISET YIIPOCTUTH PEIICHHUE 3a/1a4H.

Takum o00pa3oM, MOJCIUPOBAHWE B pabdOTe YUYUTENS HAYAIBHOW IIKOJIBI SBISCTCS
CPEICTBOM, TMO3BOJISIONINM aOCTPaKTHBIE OTHOIIEHUS MEPEBECTH HAa A3BIK ONU3KUX MIIAAIIEMy
IIKOJIBHUKY 00pa30B, YTO MOBHIIIAET YPOBEHb CHOPMHUPOBAHHOCTHU MIPEAMETHBIX PE3YJIbTATOB.

Cnucok HUTHpYeMoii TuTepaTypbl U HHTEPHET-UCTOYHUKOB:

1. bypenkoBa, H.B. Hcnonb3oBaHue 3HaKOBO-CUMBOJIMYECKMX CPEACTB IpPH OO0Y4YEHUH
MITQJIIINX MIKOJBHUKOB perrenuto 3amad / H.B. Bypenkosa // «Hauanbnas mkona Ilimroc
1o u nocnex» - Ne 10. — 2013 — C. 47-52.

[Terepcon, JI.I'. Marematuka. 1kmnacc. Hacts 2. / JL.I'. Ilerepcon. — M.: «¥OBenTay, 2015.
3. IlpumepHble mporpammbl HayagbHOro oOmero obpaszoBanus. B 2 4. YU.l. — — M.
[Tpocsemienue, 2010.

N

E.A.Cuannsin

O6mactHOE O10IKETHOE TTPOhecCHOHATBFHOE 00pa30BaTEIBLHOE YIPEIKICHNE
«Kypckuit anekTpoMexaHUIeCKHi TEXHUKYM)»

Pykosoaurens Jloktnonona U. U.

MATEMATHKA B ITPO®ECCHUH DJIEKTPOMEXAHUKA

Crienanuct, 3aHUMAIOLIUICA TEXHUYECKUM OOCITy)KHBaHUEM, SKCILTyaTallied 1 peMOHTOM
AIIEKTPOMEXAHUYECKOTO U TEXHHUYECKOro 000pYyI0BaHUs Ha MPOU3BOJCTBE U B OBITY, Ha3bIBAETCSA
anekTpukoM. JlaHHas mpodeccus Bo3HUKIA B 19 Beke BMecTe C MOSBIEHHEM IEPBBIX
AIIEKTPOCTAHIIUN, U B MEPBYIO ouepe/b Oblia BbI3BaHA HEOOXOAMMOCTHIO MPOKJIaIbIBaTh IPOBOJA
u kabens. CoBepIICHCTBOBAHUE IEKTPOTEXHUKHU MTPUBEJIO K Pa3BETBICHHIO IIpodeccuu Ha Oosee
y3KH€ CHEMATBbHOCTU U B HACTOSIIIEE BPEMS UX HACUUTHIBAETCS HECKOJBKO JECSTKOB: IEKTPHUK-
AIIEKTPOMOHTAXXHUK, JJIEKTPUK — D3JEKTPOCIecapb, TEXHUK  DJIEKTPUK, DJJIEKTPUK —
JeKTpoMexaHuK ... OrpomHast cdepa oOCTyKUBaHUS JIaHHBIX CIIELUATMCTOB HAYUHACTCS C
ABTOMATHYECKUX BBIKJIIOYATENEH, PO3ETOK M OBITOBOWM HIEKTPONPOBOIKH, a 3aKaHUMBACTCA
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PEMOHTOM  JIMHMM  DJIEKTpOIepeaad, MOHTAXOM H  HAJIAIKOW  3JIEKTPOOOOPYIOBaHUS,
MIPOCKTUPOBAHUEM  CHUCTEM  DJICKTPOCHAOKCHUS, U3MEPCHUEM  CONPOTHBJICHUS  W3OJISAIUN
Ka0ems. DJeKTPUK JOJDKEH HWMEeTh 0a30Bble 3HaHUA 1O (u3MKe, MaTeMaTHKE, YEPUYCHHIO,
MIPUKJIAAHON MeXaHUKe. 3HaTh YCTPOMCTBO, TEXHUYECKUE XapaKTEPUCTUKHU U TIPUHIIUIIBI JICHCTBUS
00CITy’)KMBaeMbIX MPUOOPOB, AaTUUKOB. [lOHMMATh BUBI U IPUYMHBI UX TOBPEKICHUN, TTpaBUia
peMoHTa oOopynoBanus. Ha MareMaTHM4ecKMX BBIYHMCICHHUSX OCHOBaHAa BCS  TEOPHS
3JICKTPOTIPOBOJHOCTH W COMPOTUBJIEHUA. 11 m3MepeHus: JOOBIX IOKa3aTeNIed d3JeTpoceTH
HEOOXOJMMO YETKO MPEACTABJIATh MPUHIUIIBI HCYHUCICHUS JI0O00r0 3HAYEHUS] M BO3MOJKHBIC
MOTPEITHOCTH TIPH MoAcUeTax. A eciii padoTa CBsi3aHa HE ¢ MPOCTEHIIIEH 3aMEHOM MTPOBOJIKH, a C
pa3paboTKON INMEKTpoceTel, MHKEHEPHHIOM W MAacIITaOHBIM IJIAaHHUPOBAHUEM, TO Oe3 3HAHUH
3aKOHOB (DPM3MKH U MATEMaTHYECKUX HABBIKOB HE OOOUTHUCH.

BakHoe 3HaYeHUE MPHU BBHIMOJIHECHUHU JICKTPOMOHTAKHBIX PabOT UMEIOT 3aKoHbI Kupxroda.
OHM SBIAIOTCS OTICIbHBIM CIIY4a€M YHUBEPCAJIbHBIX YPAaBHEHUU SJIECKTPUYECKOrO TOJIA
OTHOCHTEJIHO MIPOU3BOJIbHBIX JICKTPUUYCCKHUX IETIEH ¢ COCPEAOTOUYECHHBIMH MMapaMeTpaMu. 3aKOH
Oma ucnonb3yercs Ais pacdyera TOJIbKO JNuHEHHbIX neneil. [Ipexae, yem ux chopmynupoBarh,
BBE/Y JOTOJIHUTEIHHBIC TOHSATHUSA.

V3en 2JIeKTprUUYecKoil 1IeNu — TOYKa, B KOTOPOU CXOAATCA HE MEHEE TPEX TOKOB.

BeTBb 25IEKTpUYECKON LENN — YYACTOK LEMH, COCTABIEHHBIN MOCIEAYIOIIUM COCIMHEHUEM
W3 CONPOTUBJICHUMN, NCTOYHUKOB, HA KOTOPBIX MPOTEKAET OJMH U TOT K€ TOK.

14 rﬂ }”z E

z,
I, -

| 3akon Kupxrodga: anredpandeckas cymMMa TOKOB CXOJUTCS B OJTHOM Y3JI€ U PaBHA HYIIO.

Il 3akon Kupxroga: B nrobom 3aMmkHyTOM KOHType anreOpamueckas cymma D/IC,
BXOJISIIIUX B 3TOT KOHTYP, paBHA alreOpandeckoil cymMMme najieHui HalpspKeHUM Ha BCeX ydacTKax
aToro KoHtypa. [Ipm cocraBleHMHM ypaBHEHHMH YCJIOBHO 3aJalOTCsl HalpaBlIeHHeM 00xo1a

koutypa. M BJIC, coBmamatomas ¢ 0o0X0I0OM KOHTypa, Oepercs co
. .8 B 3HakoM "+", a He coBmamaroias — co 3Hakom "-",

[Ipy cuMMeTpuu NaAEHUN HaANpsHKEHUH T€ HaANpsHKeHHs, Ha
y4acTKe KOTOPBIX TOK COBMAJaeT C HalpaBJIeHHUEM 00Xoja, OepyTcs co
3HaKoM "+", a Te HaNpsKEHUs, HAa yJ4aCTKE KOTOPBIX TOK HE COBIAIACT C

fy HarpaBjeHHEeM 00X0/a, COOTBETCTBEHHO CO 3HAKOM "-"'

[Tpocreiimielt 1enpl0 Ha3bIBaeTCs LEMb, cojJepXkamas OJIuH
UCTOYHUK TUTaHUs. COeAMHEHUS MPOCTEUIINX SJICKTPUUYECKUX Iemnei
MOTYT OBITh OCJIEI0BATENbHBIMH U MApaJIeIbHBIMH.

[TocnenoBarenbHOE coenrHeHne NOTpeduTeNnen (pe3ucTopoB)

=

ITo II 3akony Kupxroda:
T E=U; +U; + U3+ Uy,
S i Uy =11,
nhoodn Uh Uz =I1,,
U3 = I‘I‘3,
111 IJ L Us = I,
[ E=I(ry + 12 + I3 + 14)= T, THE Fos =F1 + 12+ I3+ 1y,
: [MapannensHoe coennHeHUE TOTpeduTene (pe3ucTopoB)
I :
ITo | 3 3akony Kupxroda:
I=h+ I I + I3
I = E/r1 = E-g1, 91=1/r1, rae g-npoBOIUMOCTb,
I, = E/I’z = E‘gz,
I3 = E/r3 = E'g3,
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| = E(Q1 + g2 + 93) = E*ouw, T21€ Uos = 01 + G2 + U,

RaKB:l/gaxsa = ElraKBa

El = 115 ri+lys rot+lzo 13,

Cno>XHOM  DJIEKTPUYECKOM IEMbI0  Ha3bIBAa€TCSl LEMb, COJAEpKAallas HECKOJbKO
MCTOYHUKOB YHEPIHH, HECKOJIBKO KOHTYPOB.

Metox mno ypaBHeHusM Kupxroda — yHHBEpCaJbHBIH METOJ pacueTa CIO0XHBIX
JIEKTPUUYECKUX LIECTICH.

Cuurarorcss 3amaHHbIMU  3HaueHus Bcex OJIC HMCTOYHMKOB W 3HAUEHUS BCEX
conpotuBiieHnii. Hy>xHo onpenenuts Toku. st aToro:

1. OnpenenuTs 4UCIO BETBEU (UUCIIO TOKOB) — N,

2. OnpenenuTh Yucio y3ja0B — M,

3. YcnoBHO 3a7aTh HAIIPABJIEHHE TOKOB B BETBSAX U COCTaBUTH (m-1) ypaBHEHUI;

4. Onpenenuth HeoOXomuMoe unciio ypaBHeHui (mo II 3akony Kupxroda) m BeIOpaTh
COOTBETCTBYIOIIEE YUCIO 3aMKHYTBIX KOHTYpOB n-(m-1).

5. BeibpaTh ycnoBHOe HampaBiieHHe 00X0/la KOHTYPOB, COCTaBUTh HEOOXOIMMOE YHCIIO
ypasHenuii no 1 3akony Kupxroda;

6. Pemuth nomydeHHyr0 CUCTEMY ypaBHEHHI U onpeaenuTh Bce Toku. Eciu B pe3ynbrarte
TOKH MOJTYYHINCH CO 3HAKOM +, TO HalpapiieHue ObLI0 BRIOPAHO MPABHUIIBLHO.

7. [IpousBectu mpoBepKy OagaHca MOIIIHOCTEH.

CnucoK HUTHPYeMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:
1. EBnoxumos @.C. TeopeTnueckrue OCHOBBI 3JEKTPOTEXHUKH. — M.: Boiciias mkona, 1999.
2. Tlomnos B.C. Teoperuueckas anekrporexHuka. — M.: Dueproaromusnat, 1990.
3. http://ets.ifmo.ru/osipov/osipov_raschet.pdf
4. https://studfiles.net/preview/3651743/

B.H. CunsikoBa

JIproBckuii hunman 061acTHOrO GIOAKETHOTO
po¢eCCUOHATBHOTO 00Pa30BATEIHLHOTO YUPEIKICHUS
«Kypckuit 6a30BbIi MEIUIIMHCKHUNA KOO
PyxoBonutens Asapuosa JILA.

CUMMETPUSA B AHATOMUH

CtpeMuMcst K KpacoTe, TapMOHHH,
Hanepexop 6e31elicTBHIO, «arOHHUI,
CumMMeTpHIO B IPUPOJIE U HAYKe

MBI yBIE€YEHHO UILEM HE OT CKYKH.
HaiigeHHBIM OICIIMMCS B C BaMH,
BuukauTe 1 yoeautech caMmu.

AHaTOMHMSI YEJIOBEYECKOTO TEJla OYEHb CJIOKHA M MHOTOIpaHHa — 3/1€Ch NPUCYTCTBYET
MHO’KECTBO PA3JIUYHBIX IJIEMEHTOB, KOTOPHIE OTJIMYAIOTCA IO COCTaBY, IUIOTHOCTH, Qopme U
MECTOMOJIOKEHUIO0. J[71s Toro 4ro0bl Kak-To CUCTEMaTH3UpPOBaTh U JaTh 0Ojiee TOUHOE ONHCAaHHE
TOMY WJIM UHOMY OpTaHy, CTPYKTYpe WM 00pa30BaHUIO B aHATOMHIO BBEJIEHBI T€OMETPHUYECKHE
HOHSTHS Ocell U IuIocKocTed. Kpome Toro, Teno 4ernoBeka MMEET HEKOTOPYIO CUMMETPHIO, UTO
yapoumaceT MOHUMAaHUEC CTPOCHHA TEJIa U KpaﬁHe BAXHO A ONPEACIICHUA aHAaTOMHUUYCCKHX
DIIEMEHTOB.

YenoBeueckoe Teno obsagaeT OuiaTepadbHOM CUMMeTpuel (BHENIHHH OOJHMK U CTPOEHUE
CKeHeTa). Ota CUMMCTpUA BCCrhAa ABJIAJIaCb U ABJIACTCA OCHOBHBIM HMCTOYHHUKOM HAIICTO
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ACTETHUYECKOTO BOCXHUIICHHS] XOPOIIO CIIO)KEHHBIM YEJIOBEYECKUM TeloM. Teno uyenoBeka
MOCTPOEHO MO MPUHIUITY IBYCTOPOHHEW CUMMETPUH.

Paznuyatror ocu M 1iockocTH Tena. OcsAMU 4YEJIOBEUECKOTo Tela Ha3bIBalOTCS MpsMbIe
COOTBETCTBYIOIIME OCAM TPEXMEPHOW CHUCTEMBI KOOPJIMHAT, BCE OHM MEPHNEHIUKYISIPHBI APYT
opyry. Bcero B aHaToMHM BBIACNSAIOT TPU OCHU: BEPTUKAIbHYIO, TOPU3OHTAIBHYIO U
CaruTTaJIbHYyl0. BepTukaibHas OCh NEPIEHAUKYISPHA IUIOCKOCTH OIOPbl MPU TOJIOKEHUH
YyelloBeKa CTOA M MPOXOAUT TMapalieIbHO TO3BOHOYHHMKY CHH3Y BBepxX. [opu3oHTampHas
(nmomepeyHas) oCh NapajielibHa MJIOCKOCTH ONOPHI U HaIpaBieHa cripaBa HayieBo. CarurraiabHas
OCb MEPIEeHIUKYISApHA JBYM BBIIICYKAa3aHHBIM OCSIM, MapajulelibHA OMOpe U MPOXOAUT CHEepeau
Ha3zaj. Kpome Toro, ka0l oCM COOTBETCTBYET IJIOCKOCTh: BEPTUKAJIbHAs, TOPU3OHTAIbHAS U
caruttanbHas. Eciiv HauaTh mpencTaBisATh KAyl M3 IUIOCKOCTEH Tella CTAHOBUTCS TMOHATHO,
YTO HX CYLIECTBYET OECUMCIEHHOE MHOXECTBO, HO BCE K€ B KaX/JOM THUIIE IIJIOCKOCTEH €CTb
camble BayKHbIE, KOTOpPbIE UMEIOT 0COOCHHBIE CBOMCTBA. JIt00asi ropu30HTaNIbHAS MJIOCKOCTh ACTUT
TEJIO YeNOBeKa Ha HWKHIOID M BEPXHIOI YacTW, a Jito0as BEepTUKaIbHAas — Ha 3aJHIOI0 U
nepenHio. BepTukanbHas MIOCKOCTh TaK K€ Ha3bIBAETCS (PPOHTAIBHOM, YTO OOBACHAETCS TEM,
YTO OHa TapaielnbHa JOOHOW (PpoHTANBHOM) TOBEpXHOCTH. Cpenu BCEro MHOXECTBA
CaruTTaIbHBIX TTOBEPXHOCTEH camMol MOMyJSPHOU SIBISETCS CPEAMHHAs — OHAa MPOXOIHUT uepe3
CepeIMHy MO3BOHOYHOTO cToi0a. CpenuHHas caruTTalbHAas MIIOCKOCTh JIENIUT TEJIO0 YeJIOBeKa Ha
JIEBYIO M MPaBYK YacTH, KOTOpPHIE BHEIIHE y KaKJIOTO YEIOBEKa JIOJDKHBI ObITh MAaKCHMAIIbHO
CUMMETPUYHBI — 3TO OIpPEEIIIeT OMIaTepaIbHyI0 CHMMETPHIO TeJla YEIOBEKa.

bunatepanbHas cUMMeETpHUsi Tela 4YeloBeKa KacaeTcsi HE TOJBKO BHEUIHUX MOKPOB, HO M
HEKOTOPBIX OPTraHOB M CUCTEM: JbIXaTEJIbHOM, MOYEIIOJOBOM, ONIOPHO-ABUTATEIbHOW, HEPBHOU U
YaCTUYHO COCYAMCTOM (KpOBOCHAOXKEHHE KOHEYHOCTEH ).

BoapmmHCTBO U3 HAaC paccMaTpPUBAET MO3T KaK €AUHYIO CTPYKTYPY, B IEUCTBUTEIIBHOCTUA OH
pa3zenéH Ha JBE MOJOBHHBL. JTH JBE YacTU — JBa MOJyHIapus — IUIOTHO MPHUJIETAIOT JPYr K
apyry. B moiaHoM cooTBeTcTBUM C OOIIEW CHUMMETpPHUEH Tejla 4eloBeKa Kaxaoe MoJyllapue
MpeICTaBiIsieT cO00M MOYTH TOYHOE 3e€PKAbHOE OTOOpaskeHUE APYToro

VYrpaBieHrne OCHOBHBIMHU JBMIKEHUSMH Tella 4YeJIOBEKa U €r0 CEHCOPHBIMU (DYHKITUSIMHU
PaBHOMEPHO pacHpeleieHO MEXIy JByMs TMoiaymapusmMud wmosra. JleBoe monymiapue
KOHTPOJIUPYET IPABYIO0 CTOPOHY MO3TI'a, a MPABOE - JIEBYIO CTOPOHY.

Ouznyeckas CUMMETPHs Tela M MO3ra HE O3HayaeT, 4To IMpaBas CTOpOHAa W JieBas
PaBHOLIGHHBI BO BC€X OTHOIIEHUsX. [[ocTaTouHO 0OpaTUTh BHUMAHHE Ha JEHCTBUS HAIIUX PYK,
4TOOBl YBUAETHh HayalbHbIE MPHU3HAKW (DYHKIMOHATBEHOM acMMMETpHH. JIUIh HEMHOTHE JIOAU
OJIMHAKOBO BJAQJCIOT 00€UMH pyKaMH; OOJBIIMHCTBO K€ MMEET BeAyIlylo pyky. Bo mHOrmx
CIy4asiX Ha OCHOBaHMHU TOTO, Kakas pyKa SBISETCS BEAYIICH, MOXXHO MHOTOE IMpeacKa3aTh
OTHOCHUTEIIFHO OpTaHW3allMH BBICIINX TIcHXWYeckux (yHknumid. Hampumep, y mpaBineil modru
BCEr/ia TO MOoJyIIapue, KOTOPOe YIpaBIsieT BEAYIIEH pyKoid, KOHTPOJIUPYET TaKXKe U PeUb.

Paznuunst B cocoOOHOCTAX NIBYX PYK OTpPa)KaroT TOJBKO OJUH W3 aCNEKTOB B aCHMMETPUU
GyHKIMI IBYX MONymiapuii Mo3ra. B mocnegHue rojsl HaKOIJICHbl MHOTOUYWCIICHHBIE aHHBIEC,
CBHUJICTEILCTBYIOIINE O TOM, YTO JICBBIH W MPABBIA MO3T HE MJICHTUYHBI IO CBOMM BO3MOYKHOCTSIM
Y OpTaHU3aIlH, HECMOTPS Ha (PU3NUEeCKy0 cuMMETpui0. ECTh OCHOBaHUS MoIaraTh, YTO CIOXKHBIC
NcUXudeckue (QYHKIUHM YeJIOBeKa HECHMMETPHYHO PACIpPECIICHBl MEXIY JIEBBIM W TIPaBBIM
MO3TOM.

B uyactHOoCTH OBLIO OOHAapyXE€HO, 4YTO JIEBOE IMOJYIIapUEe YYacTBYeT B OCHOBHOM B
AHATUTUYECKUX Tpoleccax, 0COOEHHO B TOCTPOCHHWM M TMOHUMAHHHM PEYU, U OOpadaThIBaeT
BXOJIHbIE CUTHAJIbI, IO-BUAMMOMY, IOCIeA0BaTeIbHBIM 00pa3oM. KpomMe Toro, neBoe nosyimapue
OTBETCTBEHHO 32 JIOTHUECKHE OTepaIii U a0CTPAKTHOE MBITIIICHUE.

[IpaBoe momymapue OTBEYaeT 3a ONpPEJEJICHHbIEe HaBBIKM B  OOpalieHuH ¢
MPOCTPAHCTBEHHBIMH CHUTHAJIaMH, 3a MY3bIKallbHBIC, XYIOXKECTBEHHBbIE CIOCOOHOCTH U
oOpabaTeiBacT MH(POPMAIIUIO OTHOMOMEHTHO U IIEJIOCTHBIM CITOCOO0M (XoymcTuuecku). MuabimMu
CJIOBaMU, TIPABOE MOTYIIapUe YUYACTBYET B MPOLIECCE 0OPA3HOTO MBIIIICHHS.
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HexoTopsle ydeHbIe TOBOPAT, YTO €CJIM MIPABOE MOJIyIIAapHe YEJIOBEKA )KUBET B IIPOLLUIOM U
HACTOSIIIEM BpPEMEHH, TO JieBoe — B OyaymeM. [lo MHEHHUIO CHEIUaTuCTOB, HCTUHHAs
JI€BOPYKOCTb IIPOSIBIISIETCS MOJISIPHO: TAJIAHTJIUBBIC JINYHOCTU U MPAKTHUECKU HE 00ydyaeMble.

UYem Oosbllle TBOPUYECKUX CIIOCOOHOCTEW IPOSBISAET YEIOBEK, TEM CHIIBHEE PAa3BUTO €rO
[IpaBoe MOJylIapue W, CJIEeN0BATEIbHO, JIeBas pyka. Heckonbko ympoluas, MOXHO CKa3aTb, 4TO
JIEBIIM — TBOPLIbI, IEPBOIPOXO/LIBI, a IPABIIN — KOHCEPBATOPHI.

JleBmIM 4yacTO BCIBLIBYMBBI, 3MOLMOHAIBHO HECACPXKAHHBI, IUIOXO KOHTPOJIMPYIOT ceOsl.
OO011ecTBO NOAABIAET JEBOPYKOCTh, HAUMHAS TO €II€ B IIKOJIE, KOTrJa KapaHaall JaloT peOeHKyY B
npaByto pyky. IlepeyunBanue neBopykoro peOeHKa MOXKET HAaHECTH €My IIyOOKYIO TyLIEBHYIO
TpaBMy.

XKenmunel Oonee CKIOHHBI K JIEBOPYKOCTH, YE€M MYKUUHBL. Y HHUX [OTpscCaromas
UHTYHIHS, KOTOpasi )KUBET B «JIPEBHEM», MPABOM IOJyIIApUH, HO ciabee MpPOCTPAHCTBEHHBIC
(GyHKLUY, JIOTHUKA, BOJISI, CAMOKOHTPOJIb. Cpein KEHIUH MHOT'O TOHKMX HCIOJIHUTENEH, HO MaJlo
KOMIIO3UTOPOB, XYI0KHHUKOB. [IcMXM4ecKM MyX4MHA M JKEHIIMHA — COBEPLUEHHO pa3IU4HbIE
opranusMsl. Pe6eHoK jxe OTJInYaeTcst OT HUX elle OoJbIle.

OpHako LENOCTHas [eATEIbHOCTh MO3ra YEJIOBEKa IPOTEKaeT IPU OJHOBPEMEHHOM
y4acTUH 00OMX MOJTyLIapUi, KaKI0ro CO CBOUMHU OCOOCHHOCTSMHU.

Bce OoraTcTBO MHTEIIEKTA, CIIOCOOHOCTh HIMPOKO MBICITUTH, BUACTH MPOOJIEMBI M ITyTH HX
pEelLIeHus, BBICOKUN TBOPYECKUH MOTEHIMAJI BO3ZMOYKHbI

JauIIb OJarogaps COBMECTHOM, COIVIaCOBaHHOM paboTe MpaBoro U JIEBOIO IOJYIIApUH,
COYETaHUI0 0OPa3HOT0 U JIOTHYECKOTO MBIIIIJICHHUS.

MHorue XyIOKHHKH OOpamlaiyd MPUCTAIIbHOC BHUMAHME HAa CHMMETPHIO W IPONOPIHU
4eJI0BEYECKOI0 Tejla, BO BCSIKOM ClIydae A0 TeX IOp, MOKa UMH PYKOBOAWIO KEJIAHHE B CBOUX
IIPOM3BEICHUAX KaK MOXHO TOYHEE CJEeA0BaTh MNpupoje. VI3BecTHbl KaHOHBI IPOINOPLUH,
cocraBiieHHble AnbOpexToM [ltopepom u Jleonapno na Bunum. CornmacHo 3THM KaHOHam,
YEJIOBEYECKOE TEJIO HE TOJBKO CHMMETPHYHO, HO M IPONOPLHUOHAIBHO. JICOHApIO OTKpPBLI, YTO
TEJO BIIMCBHIBAETCA B KPYr M B KBajpar. J(ropep 3aHMMalICS NOMCKAaMHU €IMHOM Mephl, KOTopas
HaXoJuJIach Obl B ONPEEICHHOM COOTHOILIEHUH C JUTMHON TYJIOBHUIIA WK HOTH (TakoW Mepoil oH
CUMTa] JUIMHY PYKH JO JOKTS). B COBpEMEHHBIX HIKOJIaX JKUBOMNHMCH B KAa4e€CTBE €IMHON MEpBI
yale BCEro NMPUHUMAETCS pa3Mep TojoBbl MO BepTUKaNu. C M3BECTHBIM JOMYIIEHUEM MOXKHO
CUMTAaTh, YTO JUIMHA TYJIOBHIIA IIPEBOCXOIUT pasMeEp roJIOBBl B BoceMb pa3. Ha mepBslil B3y
3TO Kaxkercs cTpaHHbIM. Ho Henb3s 3a0bIBaTh, 4TO OOJIBIIMHCTBO BBICOKUX JIIOJIEH OTJIMYAOTCS
YJUIMHEHHBIM YeperoM U, Ha000pOoT, PeJIKO MOXKHO BCTPETUTh HU3KOPOCIIOT0 TOJICTSIKA C TOJIOBOM
yAJIUHEHHONW (opMbl. Pazmepy rojoBsl MpomnopluoHaibHa HE TOJBKO JUIMHA TYJIOBMILNA, HO U
pa3Mepbl Ipyrux 4dacred tena. Ilo 3ToMy nmpuHIMIY NOCTPOEHBI BCE JIOAH, OTTOTO-TO MBI B
o01iemM noxoXu Apyr Ha apyra. OfgHaKo Hally MPOMOPIMK COMIACYIOTCS JUIIb TPUOIU3UTENBHO,
a MOTOMY JIFOAM JIMILIB IIOX0XH, HO HE OJMHAKOBBL. Bo BcskoM citydae, Bce Mbl cuMMeTpuuHbl! K
TOMY >K€ HEKOTOpbI€ XYyJOKHUKH B CBOUX IPOU3BEACHUSX OCOOECHHO IOJUYEPKUBAIOT 3Ty
CUMMETPHUIO.

Cnucok nUTHPYeMOii JTUTepaTypbl U HHTEPHET-HCTOYHHKOB:

1. KomeneB A.U. [IposiBienne cuMMeTpuu B pa3iuyHbIX popMax Matepuu, M.:
«IIpocsemenuex» 2003.

2. Beinb I'. Cummerpus. M.: «Equtopuan YPCCy, 2003.

3. BanoBa O. Otot cummerpuuHbiit Mup. IlepBoe ceHTs10pst. — 2006 Ne 6.

N. E. Tapacos

ObnactHoe Oro1KeTHOE MPohecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«Kypckuii aBTOTEXHUYECKUI KOJUIEIK

PykoBoautens ['onoenskuna H.C.
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MATEMATHUKA B ®PU3UKE

3amaun (UBUKH — BBIABUTH M IOHSATH CBS3M MEXIYy HAOII0IaeMbIMU BEJTUYMHAMHU.
KonuyectBeHHOE COBHafieHUE MpEACKa3aHUM ¢ ONBITOM — HauOosiee yOeAauTelbHas MpOBEpKa
nonumanud. Eme B XVIII B. utanesHckuit yuenoii A. BonbTa roBopuii: «HYTo MOXKHO caenaTh
XOpOIIIero, 0COOEHHO B PU3UKE, €CIIM HE CBOJUTH BCE K MEpPE U CTEIICHU?»

be3 maTemaTuku Henb3s onucath (PU3MYECKyr0 KapTUHY mMupa. C MOMOIIBI0 MaTeMaTHKH
pematorcss ypaBHeHHS (GU3MKH, (GU3MYECKUE 3a1avd. Tak, HAmpuUMep, Uil PEUIeHHUS TUIOCKUX
3a/1a4 TUAPOJUHAMUKH HCIIONIB3YETCS TEOPHs KOMIUICKCHBIX uncel. Bo Bcex obnactsax (usukw,
CBSI3aHHBIX C BEKTOPAMH, UCIIOIB3YETCSI BEKTOPHOE UCUUCIICHUE.

®du3uKa 0TYACTH ABJISETCA MPUKIAIHON MaTeMaTUKOM! XapakTep 3a1a4 U METObI PEIICHUS
B MareMaruke U (pu3mke o4yeHb cxoxu. Ho B TO ke Bpems, oHM OTIMYaroTcs. Hampumep, B
MaTeMaTHKe Ba)KHA JIOTHKa (CTporas IMOCJIeNIOBaTEIbHOCTh BBIBOJIOB). B (u3uke MCmomb3yroTcs
OKCIIEPUMEHTHI B (DAKTHI, KOTOPBIC TIPOBEPSIFOTCS C IIOMOIIBIO OTIBITOB.

Tak, mMareMaTUK HCCIENyeT BCE JIOTMYECKH BO3MOXHBIE THIBI T€OMETpUi; (UMK Ke
BBISICHAET, KAKME TEOMETPUUYECKHE COOTHOILIEHHUS OCYIIECTBIIIOTCS B OKPYKAIOIIIEM MUDE.

Matemartuka He UMEeT OTHOIICHHUS K CBOMCTBAM OKPY>KAIOIIIEro HaC MUpPA, OHAa OCHOBaHA Ha
noruke. Ona mpuoOpeTaroT (QU3MUECKHI CMBICI TOJBKO TOTNA, KOrJga KOHKPETHBIE
MaTeMaTUYeCKUe CBOWCTBA, YTBEPXKIACHUS U (OPMYIbl MPUMEHSAIOTCS K (U3UYECKUM TeJaMm.
MaremMaTiK HE BHUKAeT B  TO, IS KakuX (U3MYECKHX BEIMYMH OYIyT HCIOJIb30BAHbI
MaTeMaTudeckue (OPMYIIbl U YTBEPKICHHUS.

OnHO W TO ’Xe ypaBHeHHE s (YHKIHMH Y(X) OIHMCBHIBAET OJHOBPEMEHHO MHOXECTBO
buznyeckux 0OBEKTOB; y(X) MOKET O3HAuYaTh MEpPEMEIICHHUE YaCTUIbl KaK (PYHKIIHIO BPEMEHU;
CMEIICHNE TOYKH OaJKu MpH Harpy3ke Kak (QYHKIMIO ITOJOXCHHS ITOW TOYKH, Pa3HOCTh
MOTEHIIMAJIOB Ha OOKJIagKkax KOHAEHcaTopa Kak (YHKIUIO BpeMeHH. VIMeHHO 53TOT
MaTEeMaTUYECKH WHCTPYMEHT  JIeJlaeT MAaTEeMAaTHKy YHUBEPCAIbHBIM IS HU3Y4YEHHUS BCEX
€CTECTBEHHBIX HayK.

®du3nKa HHTEPECYIOT HACKOJIBKO 3aKOHHBI YIIPOIIEHHS, KOTOPbIE MPUIILIIOCH CIENATh, YTOObI
MOJYYUTh YPaBHEHUS, C KAKOW TOYHOCTHIO U MPHU KAKUX 3HAYCHUSX MMEPEMEHHBIX OHU MPABUIHHO
OTNUCHIBAIOT SIBJICHUS, W, HAKOHEI], CaMbIii Ba)XHBI BOIMPOC — OT KaKUX MPEANOI0KEHUN
NPUAETCS OTKAa3aThbCs M KaK M3MEHUTCS Hall B3IV HA BCE APYTrUe WM3BECTHBIE SIBJICHUS, €CIH
pe3yabTaT He OATBEPIUTCS Ha OTIBITE.

Tem He MeHee, MaTeMaTHKa U (pU3UKa HE MOTYT CYIIECTBOBATh Apyr Oe3 apyra. Obydasich B
KypckoM aBTOTEXHHUYECKOM KOJUIEIDKE, S YOeNWJICS B STOM Ha COOTBETCTBYIOIIUX 3aHSATHUSIX
(JlekMAX ¥ mpakTHUecKux padborax). Ha kaxxaoM ypoke (us3mke Mbl perraeM 3agadu, TOCTOSHHO
npuberas K MaTeMaTHYeCKUM (QopMyliaM, BBIYUCICHUSIM, CIOCO0aM pEIICHUS, YIPOIICHUS
ypaBHeHu. Ha ypokax mMaTeMaTWKH HperojaBaTeb MbITaeTcsi OOBSCHUTH HaM, T1ie B JKU3HH, B
bu3HYeCcKON KapTHHE MUpPA TPUTOIUTCS Ta WK WHAas GopMylia, ompeiesieHue, aiTOPUTM.

Wrak, maremMaTnka ¥ (U3MKa — HAyKH C Pa3HBIMU 3a/ladaMH W Pa3HBIMH METOJIaMHu
MOAX0/a K 3aj1a4aM, HO He CYIIECTBYIOMUE ApyT O6€3 Apyra.
3agaua. VcTouHMK TOKA 3aMBIKAETCS OJIMH pa3 Ha Pe3UCTOp corpoTuBieHueM Ri= 4 OwM, apyroit
— Ha pe3ucTop compoTuBieHUEM Ry= 6 OM, B 000uX ciaydasx Ha HUX BBIACIACTCS OJMHAKOBAs
MOIIIHOCTb. [Ipy KaKOM COMPOTUBICHUH MOIIHOCTH Oy/IeT MaKCUMaTbHON?

R1=4 Om, Pemrenne

Ry =6 Owm, Hcnons3yem Ghopmyny MOITHOCTH

P1=P,R=I"R .
P= Pmax. Cwua Toka HaxoAauTCs U3 3aKkoHa OMa 1J1d 3aMKHYTOM 1enu I = Ry
R=?

rae € — DJIC ucToYHNKA TOKa;R— BHEITHEE COMPOTUBJICHHUE; I — BHYTPEHHE
2 2
compoTuBiieHue uctouHnk R=ER/(R+r)
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[Tomy4nnu 3aBUCUMOCTb MOILITHOCTH OT BHEUIHETo conpoTusieHus R . Ilo ycnoButo 3agaun
MOIIHOCTH, BBIIETSEMbBIE HA pE3UCTOpax conpoTuBieHueM Riu Ry, paBHbl P1=P; win, nomyunm
R1 = R2

(Ry+r)? (Ro+r)?
Pemias 3T0 ypaBHeHUE OTHOCUTEIBHO BHYTPEHHETO CONPOTUBIIEHHUS T, OTYYUM
r=R;R,=50mMm
Jlis HaxXOKIEHUs CONpPOTHBIEHUS ,R mpu KOTOpOM MOLIHOCTH OyneT MaKCHUMalbHOM,
HeoOxoaumo dynkuuio P( R)uccienoBars Ha 3KCTpeMyM, T. €. MPOM3BOJHYIO MOIIHOCTH P 110
COIIPOTHUBIIEHUIO NIPUPABHSATH K HYJIIO

ER+1)—+E-2(R+r1)=0

(R+n)°
OTKyJa UMeeM R=r, 1 HaiiieM CONpOTUBIIEHUE, IPU KOTOPOM MOILHOCTH OyJ1€T MaKCUMaJIbHOM:
R= R1R2 =50m.
Takum 00pa3oM, Mbl MOKa3aJlyd HEPA3PHIBHYIO CBA3b JIBYX CJIOKHEUIIWX HAayK -MaTEMaTUKH U
(bu3KKH, KOTOpPBIE Ha IEPBBIN B3I IPEKPACHO CYIIECTBYIOT APYT Oe3 aApyra.

P=

J1. B. Tumun

O6mactHOE 010/ KETHOE MPOohecCHOHATBLHOE 00pa30BaTEIbHOC YUPEIKICHUE
«Kypcknil aBTOTEXHUYECKUNA KOJUTEIA)

PyxoBoautens: T.H. BopoObeBa

MATEMATHUKA B KPUIITOI' PAOUU

«Kpunrorpadus — 370 oueHb cepbe3Hast HayKa.
He ucknrogaro Toro, 4To camasi CI0XKHAasi MaTeMaTH4ecKasi IUCHUTIIMHA
Esrenmnii Kacniepckuii

[Tpu coBpeMEHHOM TeMIe pa3BUTUSI KOMIBIOTEPHBIX U IU(PPOBBIX TEXHOJOTUH MBI HE B
COCTOSIHUM BOCIIPMHUMATh CBOIO JKHM3Hb BHE MH(DOPMAIIMOHHOTO IOTOKA, OKPY’KAIOLIEro Hac.
[Tponieccel  00paOOTKM, XpaHEHHs, Mepelaud W MCIOJIb30BaHUs HH(GOpPMAIMU CTAHOBSTCS
[JIaBEHCTBYIOIIMMH B JKU3HM COBPEMEHHOIO O0IlECTBa, Jr00ast Halla JIeATeIbHOCTh TOCTATOYHO
TECHO CBs3aHa C YTUMH MPOLIECCAMHU.

B ycnoBusx BceoOuieil mHpopmaruzanuu, BONPOCkl MH(GOPMAlMOHHONW 0€30MacHOCTH U
3alMUThl  MH(OpMaUK CcTaHOBATCS HauOonee akTyalbHbIMU. Hayka o TaiiHON mnepenaue
uH(pOpMalliK, HEIOCTYIHOM WM HEMOHSATHOW JUIsl TOCTOPOHHMX JIML, MPOM30ILIa M crajia
pa3BUBATHCA B TOT MOMEHT, KOTJIa YEJIOBEUECTBO OCO3HAIO HEOOXOAMMOCTb 00ECTIeUeHHsI 3allUThI
uHpopmanuu. Kpunrorpadus — ogHa U3 cTapelInx HayK, €€ UCTOPUS HACUMUTHIBAET HECKOJIBKO
TBICSIY JIET, pa3BUBAsICh BMECTE C YEJIOBEKOM, OHA IIPETEPIIENA OIPOMHOE KOJIMYECTBO U3MEHEHUH,
MIOCTOSIHHO COBEpPUICHCTBYSACh M JomnoiHssck. Kpunrorpapuueckass 3amura HHQOpMAIHUH
SBJISIETCS OJTHOW U3 OCHOBHBIX MOJCHCTEM JIHOO0H CHCTEMBI 3aIIUThl HHPOPMAITUH.

Hcnonp3oBanue Kpunrorpadpuu B COBPEMEHHBIX LHU(PPOBBIX TEXHOJOTUSX CTAHOBUTCH
HEOTHhEMJIEMOI YacTbl0 MHOTHX cdep KM3HM HaIllero olmiectBa. DTOT MpPOIecC CTAHOBUTCS BCe
6onee u 6osee MacIITaOHBIM.

Bce yame B Hamedl NMOBCEJHEBHOW XM3HM BCTPEYAIOTCSl TaKHE IMOHATHS, KAaK JIOTUH U
napoib, ayreHTu(UKanusg U UAeHTU(UKALWs, dJIEeKTPOHHAs HU(poBas MOAINCH, HMIH(PpPOBaHUE
OTKPBITBIM U 3aKPBITHIM KJIFOYOM, U1 MHOTHE JPYTHE.

Kpuntorpadgust — 310 pasgen NpuUKIaJHOW MaTeMaTHKH, M3Y4YalOUIUHl MOJENIH, METOJBI,
QITOPUTMBI, TPOTpaMMHBIE M  ammapaTHble CpeAcTBa  mnpeoOpa3oBaHusi  HH(OpMaIuu
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(mmdpoBaHKsA) B LENSAX COKPBITUS €€ COAEp)KaHUs, NPENOTBPAILIECHUS BUAOU3MEHEHUS WIH
HECAaHKI[MOHHUPOBAHHOTO UCIIOIb30BaHUsL[ 1 ]

CoBpeMeHHas Kpunrorpagus LIMPOKO UCIOIb3YeT MaTeMATUYECKUE METOAbI U MOHATUS, B
YaCTHOCTH, TaKUE pa3felibl Kak: TeOpHs KOHEUHBIX KOJel U TMoyiel (anredpa); TEopHs 4HCedw,;
MaTpullbl; OOJIBIINE MPOCTHIE YNCIA; TEOPUS BEPOSTHOCTH; TEOPUs CIOKHOCTU; MaTeMaTHYeCKas
CTaTHCTHKA, BBIUYMCIMUTEIbHAs MaTeMaTuka W T.J. A 3HAaYUT, TOJBKO JIIOAM, BIIAJCIOLINE
MaTEMAaTUKOW, MOTYT OCBOUTb JTy HHTEPECHYIO HAyKy, IOHATb €€ OCHOBHBIE 3aKOHBI U
IIPUHLMIIBI, BHECTU CBOM BKJIAJ B €€ NalbHEWIIee pa3BuTue. Benb MMEHHO MaTeMaTHKa SBIISETCA
(GyHAaMEHTOM BCEX HayK, CBSI3aHHBIX C TOYHBIMU BBIYMCICHUSIMUA U CTPOTOI JIOTUKOM.

C pa3BUTHEM 3JIEKTPOHHBIX KOMMYHUKAlMi KpuUnTorpadus craja MpeIMeTOM HHTEepeca
Ooee MIMPOKOro Kpyra MOTpeOuTeNedl: BO3HMKIA HEOOXOAMMOCTH 3alllUThl TEXHUYECKHX,
KOMMEPUYECKHUX, IE€PCOHANBHBIX W JAPYrUX JaHHbIX, IEPEeJaBacMbIX HETOCYAAPCTBEHHBIMU
OpraHu3alUsAMU 110 0OLIETOCTYIHBIM KaHaJlaM CBSI3U.

OCHOBBI COBPEMEHHOW TEOPUU CEKPETHOU CBsi3um ObutH paspadoranbl Kinomom I[lleHHOHOM
BO BpeMms Bropoii MupoBoil BoiHBL. MM Obula TeopeTHyeckM OOOCHOBaHa BO3MOXHOCTb
MIOCTPOCHHS COBEPUICHHOTO IU(pa — TAKOTo crocoba Mmu(poBaHUs, YTO Yy MEPEXBATHUBIIETO
npeoOpa30BaHHOE COOOIEHUE 3JI0YMBIIUIEHHUKA HEe OyJeT HU OJHON «3aleNKN» Ul BbIACICHHS
HCXOJIHOTO COOOLICHHSI.

JlonmycTum, 4T0 €cTh cooOlleHue, KOTOpoe Halo 3amu@poBaTh U MeperaTh MOJIydaTelto.
CHayasia HUCXOJHOE COOOIlEHUE «OLU(POBHIBAIOT», 3alKlcaB €ro B BHAE JBOUYHOU
H0CJIEI0BATENBHOCTH, COCTOSIIIEH U3 Hyael u enunull. CrnocoObl npeodpazoBaHus cooOIIeHus (1
mmdpoBanue, u pacinpoBKY) MOKHO MOATOTOBUTH 3apaHee, €CIM YCIOBUTHCS, YTO COOOIIEHUE
B BHJIE€ IBOMYHON IOCIIE0BATEILHOCTU OJKHO UMeTh He Oosiee T 3HakoB. CTpoUTCS CeKpeTHas
cillydaiiHas JBOWYHAs IOCJIEJOBATEIbHOCTh JUHBI T (Hampumep, €€ MOXKHO IIOJy4UTh,
nonoOpaceiBas T pa3 uaeanbHyr0O MOHETY M Iojlaras O4YepeAHOH 3HaK paBHBIM 1, eciu BhINal
«opém», u 0, ecnum BbIMala «peliKa»). DTy CEKPETHYI IOCIEA0BATENbHOCTh («KIIIOU»)
HE00XO0/IMMO JIOCTaBUTh OTIPABUTENIO U IOJIy4aTeNo TaK, 4TOObl HUKOMY, KpOME HHMX, OHa He
Obl1a u3BectHa. Korma npuaér Bpems nepenadyu, OTIPAaBUTENb BOCIOIb3YETCS KIOUOM: «CIOXKHUT
1o Moayito 2» (T. e. mo npasuity 0+0=0, 0+1=1,1+1=0) kaxblif 3HaK epeJaBaeMoOro coOOIEeHU
C COOTBETCTBYIOIIMM 3HakoM kmoda. [lomyueHHas mocnenoBaTenbHOCTH U OyAeT
3amu@poBaHHbIM coobuieHueM. [IpuHsaB 3amm@poBaHHOE COOOLIEHHE, MOJydaTeNdb TaKkKe
BOCIIOJIb3YETCSI CEKPETHBIM  KIIOYOM: NpHUOaBUT (IO MOAYIHO 2) K KaXIOMY 3HaKy
3alIM(pPOBAHHOTO COOOIIEHUS COOTBETCTBYIOUIMM 3HAK KII0Ya M BOCCTAHOBUT MCXOJHOE
cooOuieHue.

OnucanHbpl MIM(P SBISETCS COBEPLICHHBIM, TaK Kak MpHOaBiIeHHE K IH(POBAHHOMY
COOOIIIEHUIO0 BCEX BO3MOXHBIX JIBOMYHBIX MOCeAoBaTeNbHOCTEN IMHBI T 1aéT Bce BO3MOKHBIE
JIBOMYHBIE TOCIIEOBATENIBHOCTH, U BBIIEINUTh U3 HUX UCTUHHOE CcOOOIIeHHe Oe3 3HaHMs KIroya
Oyner HeBO3MOXHO. OJTHAKO €CJIM HCIIOJIb30BATh TY YK€ CEKPETHYIO IOCIEA0BAaTENbHOCTh €IIé
XOTs ObI pa3, To MH(P NepecTaHeT ObITh COBEPIICHHBIM.

[ToHsITHO, YTO MPUMEHSATH MOJ00HBIE UG PHI TPU OOIBIINX 00BEMAX MEPENUCKH HEYA00HO.
Kak mpaBuio, st mu@poBaHus HCIOJIB3YIOT 3JEKTPOHHBIE YCTPOMCTBA WJIM KOMIIbIOTEPHBIE
MPOrpaMMbl, pEaIM3YIONINEe CIIOKHbBIE AJITOPUTMBI MPEOOpPa30BaHUS CKOJb YrOJHO JJIMHHBIX
COOOLIEHUH C TOMOINBIO CEKPETHhIX Kioded. Takum o0pazom, NMpH BBIOPAaHHOM alrOpUTME
3amu(poBaHHOE COOOIIEHNE ABSETCA (PYHKIIMEH OT UCXOAHOTO COOOIICHHS U KTto4Ya. DTy CBS3b
MOKHO paccMaTpuBaThb KaK YpPaBHEHHE OTHOCHTEIBHO KIOYa, €CIM HM3BECTHBI alrOPUTM,
UCXOJHOE U 3amundpoBaHHOe cooOImeHus. YToObl 00ecnednTh MPaKTUYECKYI0 HEBO3MOXHOCTH
pelIeHns TaKMX YpaBHEHHH mepeOopoM BCeX BO3MOXKHBIX KIIFOYEH, MHOMKECTBO 3THX KIIOUei
JTOJI’KHO OBITH aCTPOHOMUYECKH BEJIHKO.

B nocnennue necsartunerus B KpUNTOrpaduu CTald MOSBIATHCS MIHQPHL, CTOHKOCTDH
KOTOPBIX OOOCHOBBIBAETCS CIOXHOCTBIO PEUICHHS YMCTO MaTeMaTHMYECKHUX 3aJad: pas3sIoKEeHUS
OOJBIINX YKCET HA MHOXKUTEIH, PEIICHUS TIOKA3aTeIbHBIX CPABHEHUH B IIETIBIX YMCIAX U IPYTUX.
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CroiikocTh MHUGPOB 3aBUCUT TaKKE W OT KadecTBAa TIEHEPATOPOB CIYYaWHBIX YHCET,
MOPOXKAAIOUIUX KITHOYH.

MeToasl ¥ pe3yabTaThl pa3IUYHBIX pa3/IeJOB MaTeMaTUKH (B YacTHOCTH, aireOpsl,
KOMOMHATOPUKH, TEOPUU YHCET, TEOPUU AITOPUTMOB, TEOPUH BEPOSITHOCTEN M MAaTeMaTH4ECKON
CTaTHCTHUKH) HCIOJB3YIOTCA KaK Mpu pa3paboTke mudpoB, TaKk W IPU HUX HCCIECIAOBAHUSX,
B YaCTHOCTH, TPU MOHMCKE METOIOB BCKPBHITUS mH(poB. IIndpp MOXKHO cuuTaTh CTOWKHM, MOKA
IpU €ro UCCIEJOBAHUM HE BBISBIAIOTCS OCOOCHHOCTH, KOTOpbIE MOTEHIHUAIBLHO MOXHO
UCTIOJIb30BaTh ISl BCKPBITHS mudpa. s monp3oBateneil mudpa oueHb BaXKHO y3HATh, YTO OH
HEHa/IEKEeH, paHbllle, YeM 3TUM CMOTYT BOCIOJIb30BATHCS 31I0YMbIIICHHUKH.

Kpunrorpadus sBnsercs OorarblM HMCTOYHHKOM TpPYAHBIX MaTeMaTHUECKUX 3agad, a
MaTeMaThkKa — OJHOW M3 OCHOB Kpunrorpaduu. McTopus mokasplBaeT, YTO PaHO WM IO3THO
Pa3BUTHC MATCMATUYCCKUX MCTOAOB M TCXHHUKU HNPUBOAWUT K TOMY, YTO 3aJadH, Ka3aBHIUCCA
HEpa3peUIMMbIMU, HaXoJaT pemeHue. OTcTaBaHHe B TBOPYECKOM COPEBHOBAHHHM MAaTEMAaTHKOB
Pa3HbBIX CTpaH MOKCT IIPUBCCTH K IMOPAXKCHHUAM B OKOHOMHUKE, JUINNIOMATHU W BOCHHBIX
orepanusx.

CnucoK HUTHPYEMOii TUTepaTypbl U HHTEPHET-UCTOYHUKOB:

1. H.A. Taruenko, A.C. Hcae, A.[. SxoBneB. Kpunrorpaduueckas 3amura
nHpopMaIuu. [DnexTpoHHbIH pecypc]. - Pexxum JIOCTyIa:
http://books.ifmo.ru/file/pdf/929.pdf

2. Hopuuenko C. A., Slmenko B. B. 25 atrogoB o mudpax. — M.: TEUC, 1994,

3. Bsenenue B kpunrorpaduto / [Tox. pex. Smenko B. B. — M.: MITHMO, 2012

4. Taruun 1O.A., Kopo6eitnukoB A.I'. «OcHOBBI KpUNTOTpadhUUIECKUX aITOPUTMOBY.
VYueOHoe nocobue. Cankr-IlerepOyprekuit rocyJ1apCTBEHHBbII YHUBEPCUTET
MH(POPMAIMOHHBIX TEXHOJOTHMA, MeXaHUKH 1 onTuku 2002 ro.

5. O nmpuMeHeHMHM MaTeMaTUKU B Kpunrorpaduu. [DnekTpoHHbIN pecypc]. — Pexxum
nocryna: http://book.etudes.ru/toc/cryptography/

JL.P. TosacTukoB

Ob6nactHoe 610/ 1KEeTHOE MTPOohecCHOHATbHOE 00pa30BaTeIbHOE YUPEXKICHUE
«PBUIBCKMI arpapHbIi TEXHUKYM»

PykoBoaurens Muiroxkus 11.0.

MATEMATHUKA B TPO®ECCHUHN «TPAKTOPUCT-MAIINHUCT
CEJBbCKOXO3AMCTBEHHOI' O ITPOU3BOJICTBA»

MaremaTrka Halljla [IMpoYaiiliee TPUMEHEHUE B HAyKe, TEXHUKE, TOBCEIHEBHOW JKU3HU
YyeJI0BeKa. He  sBmsercs HCKITFOUYCHUEM i npodeccus «TPAKTOPUCT-MAITUHUCT
CEIIbCKOXO35MCTBEHHOIO MPOM3BOJACTBa». M3BECTHO, YTO «MaTeMaTWKa — Hayka To4Has». Ha
MPAKTUKE B 3TOM YOEXKIaeTcs, KaXKIbIi, KTO TOIy4aeT MPO(ecCUI0 «TPaKTOPUCT-MAIIUHUCT
CEBCKOX035HCTBEHHOTO TIPOM3BOICTBAY). MaTeMaTiKa 1aeT HaJIe)KHbBIE CIIOCOOBI pelIeHUs 3a1ad,
BOZHUKAIOIIUX B TMPAKTUYECKOW JeATenbHOCTH. B mpodeccuun  «TpakTOPUCT-MAIIMHUCT
CETCKOXO03SHUCTBEHHOTO TMPOW3BOJICTBA» HAXOMAT MPUMEHEHHE 3HAHUS TaKUX pa3JesioB
MaTEeMaTHKH, KaK BBIYUCIEHHE OOBEMOB TEI, TUIOIMIAJEH MOBEPXHOCTEH, BBIYUCICHUE CKOPOCTHU
JBIDKCHUS TET M TIPOUICHHOTO MYyTH, BBIYMCICHUE MPOIICHTOB, HAXOXKACHUE CPEAHUX 3HAYCHUUN
qrceNl, a TakKe YMEHHS CTPOUTh YCIOBHBIE Trpaduueckue wW300paKeHUs, I0JIb30BAThCA
Ta0IUIIAaMHU ¥ CIPABOYHUKAMU, CTATUCTUYECKUMU JaHHBIMHU [5].

[IpuBeneM HECKOJIBKO MPUMEPOB HCIIOIL30BaHUS MATEMATHKHU B MPO(ECCUN «TPAKTOPUCT-
MAITUHUCT CETHCKOXO03SHCTBEHHOTO MTPOU3BOICTBAY.

3anaga 1. ®epMepy HEOOXOAMMO 3aTOTOBUTH COJISIPKY AJISL TIOJTHOTO ITUKJIA BBIPAIIMBAHUS
neHuIsl Ha mwiomraau 100 ra. st XpaHeHus UCTIONb3YEeTCs IMCTEPHA IIJIMHIPHUIECKON (OPMBI,
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JIMAMETP OCHOBAaHUS KOTOpoul coctamisier 1,4Mm, a BbicoTa 2,2M. J[OCTaTOYHO JIM LIMCTEPHBI
JAaHHOTO o0beMa [UIsi XpaHEHHsI COJSPKH, MPEAHA3HAUYEHHOW MJisi BBHIMOJHEHHS paboT 1o
BbIpAIIMBAHUIO MIIECHUIIBI HA YKa3aHHOU muiomaau [2]?
[Ipu BbIpalIMBaHUM MIIEHUIIBI BBHITTOJIHSIOT CJIEIYIOLIME TEXHOIOTHUECKHUE OllepaIiu.
TexHomornyeckasi KapTa BbIpAITUBAHKS TIIICHHUIIBI

TexHomornueckas Mapxka Mapka c/x BripaboTka (ra) | Pacxon
orepanus TPaKTOpa | MAIIHMHBI 3a 4yac 3a CMEHy | TOILIUBA
(xr/ra)
JluckoBaHue MT3-80 BbJIH-3 2,8 19,6 4,34
BboponoBanue MT3-80 B3CC-1 8,9 62,3 1,52
C-11y
TpancnopTupoBka u| MT3-80 CTT-10 8 56 1,64
BHECEHHE MHH. YJI0OpeHHit
KynpTuBanms MT?3-80 KIIC-4 3,39 23,73 4,03
IToces MT3-80 C3-3,6 2,5 17,5 5,23
OnpbICKMBaHUE MT3-80 OI1I1I-15 7,5 52,5 1,74
repOuIIaMu
OnpbICKMBaHUE MT3-80 OI111I-15 7,5 52,5 1,74
peTapaaHTaMu
[Tpsimoe koMOaitHIpOBaHUE Hon-1500 6,72 47,04 2,01
TpancnopTupoBka 3epHa OT 3ull 13,6 95,2 0,92
KoMOaitHa

1. Boruncnum pacxoj COIspKH (B KI'), HEOOXO0AMMOI Ha MOJIHBIA LUKJI padoT.
(4,94+1,52+1,64+4,03+5,23+1,74+1,74+2,01+0,92)*100=2377(xr)

2. Haiinem o0beMm, KOTOpBIA 3aiiMer 3Ta coispka. ILIOTHOCTH IHM3ENBPHOTO TOIUIMBA
HEMOCTOSIHHA M 3aBUCHUT OT CE€30Ha Iojia (TeMIepaTypsl), Mapku U kojednercs B mpeaenax ot 8§00
710 860 kr/nm’.

O6wem = Macca / TNIOTHOCTh
2377: 800= 2,97 (m°)
2377:806=2,76(m°)
3. Borancium oGbeM muctepHs o popmyite: V=ITd*/4*h
V=3,14*1,4% :4%2 2= 3 38(m°)

Ortger. LluctepHbl JaHHOTO 00bEMa JOCTATOYHO ISl XpPaHEHUsI COJISIPKH, ITpeIHa3HAuYeHHON
JUIS BBITIOJIHEHUS! paOOoT MO BhIpAIMBAaHUIO MIIeHUIIbI Ha Tuomaan 100 ra.

3amaya 2. BpIYMCIUTP MaKCUMaJIbHO [JOMYCTUMYIO CKOPOCTh JBHKEHHS KoMOaiiHa
«EHnuceii-956» npu yoopke 3epHa ¢ 1osist npu ypoxaiHoctu A 1/ra [4].

Haxonum B cipaBoYHMKE MPOMYCKHYIO CIIOCOOHOCTh MOJIOTUIIKK KoMOaiitHa «EHuceii-956».
Omna cocTaBisieT 9 K pacTUTENbHON Macchl B cekyHay win 9*3600 kr/ygac (9*36m/ygac) [1].

[upuna 3axBara xaTku «Exnnceii-956» cocrasnser 5 M. J[Burascek co ckopoctbio V KM/4ac,
KoMOaitH yoepet 3a 1 yac mmomazns 5*V*1000=5000V M% = 0,5Vra. PacturennHas Macca BMeCTeE
C 3€pHOM, MPOXOJISIas 4epe3 MOJOTHIKY, MPUMEPHO B 2,5 pa3a Oomblre ypokaitHoct. Torma
yepe3 MOJIOTHIIKY Mpoiier pacturenbHas macca 0,5 V *2.5A, paBHas ee MNpOIYyCKHOH
cnocobHoctu. [lonmydaem ypaBuenue 0,5 V *2.5A,= 9*36, orctoga V= 259,2/A (xm/4ac).

OTtBer. MakcuMalbHO JOMyCTHUMas CKOPOCTh JBHMXeHMs KomOaitHa «EHuceit-956» npu
yoopke 3epHa coctaBisieT 259,2/A (km/4ac).

3anaua 3. OnpeaenuTs NPUTOJAHOCTh CEMEHHOIO MaTepualla, eclid B UcclieayeMoM olOpasiie
Maccoit S50r, oToOpaHHOM U3 MapTUU ceMsiH, 48, 1T cocTaBiseT ppakius «IUCThIE ceMeHay [4].

CocraBiisieM NponopLuIo 50r — 100%

48,1 — X%, orcrona X =48,1*100% :50=96,2%
OtBer. Cemena npuHaaiexart 3 Kinaccy, Tpedyercs HoBTOpHast 06padoTka.
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3agava 4. Paccuutarh BECOBYIO HOPMY BbICEBA CEMSIH O3MMOW MIIEHHIIBI. YHUCTOTA ceMSH
cocraBiseT 98%, BcxoxecTb 96%, macca 1000 mTyk cemsiH paBHa S0r.

1. PaccuntaeMm nonpaBky Ha (aKTUYECKYIO IOCEBHYIO T'OJTHOCTb:

I1I" = 98*96:100; [1=94%
2. PaccuntaeM HOpMY BbICEBa IIPU JaHHOU MOCEBHOU ToAHOCTH (94%) 1o Gopmysie:
HB= a*K*100/ I1T,

rae HB — Hopma BeIceBa Kr/ra,

a—macca 1000 B rpammax,

K — nnanupyemoe 4rciio BCX0XKHUX ceMsiH Ha 1 ra  Kr, HIT.,

100 — ko3¢ punment nepesona.

HB = 50*5*100/94; HB=266 kr/ra

OtBet. Hopma BeiceBa cocTaBiseT MPUMEPHO 266 Kr/ra.

Takum o0Opa3om, MpuBEIEHHBIC BBIIIE 33JaYd JOKA3bIBAIOT, YTO IPOYHBIC 3HAHUS IO
MaTeMaTHKE  IO3BOJIIIOT YCIEUIHO OCBaMBATh JUCIMIUIMHBI MPO(ECCHOHATBLHOTO LHUKIAa M
0COOCHHO HEOOXOMUMBI BO BpeMsl MPOU3BOACTBEHHON MpakTHKU. CHEIUalucTaM CelbCKOro
X0341iCTBA XO35MCTBEHHBIE TIJIaHBI, COCTABJICHHBIE HA OCHOBE TOYHBIX MaTEeMATUUYECKUX PAacUETOB,
MO3BOJIIIOT SKOHOMUTH (PMHAHCOBBIE U MaTepUaNIbHBIE PECYPCHI, HE AOMYCKaTh HEOOOCHOBAHHBIX
pacxooB, yMEHbIIATh CEOECTOMMOCTh CEJIbCKOXO3SHCTBEHHOW MPOAYKIMH U, TEM CaMBbIM,
obecrieunBaTh peHTa0EILHOCTh XO3SIMCTBOBAHUSA [3].

CnucoK HUTHPYeMOii JTUTEepaTypPhl H HHTEPHET-HCTOYHHKOB:
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2. OpraHu3anys ¥ TEXHOJOTUS MEXaHHM3UPOBAaHHBIX Pa0OT B PACTEHUEBOJCTBE. Yuel.
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M.: IIpopO6pU3aat, 2002.

3. IlerpoB B.A. MaTtemaTHka B celbCKOXO034HCTBEHHON npakTtuke. — M.: IIpocBemenue,
1993.

4. IMoropenos A.B. I'eomerpust 7-11. — M.: [Ipocsemienue, 2012.

5. ®dopryHa B.1., MupoHoK C.K. TexHonorus MEXaHU3HPOBAHHBIX
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H. E. YepHbIIEeHKO

Ob6nactHoe Oro1KeTHOE MPohecCHOHAIbHOE 00Pa30BaTENIbHOE YUPEXKICHUE
«Kypckuii aBTOTEXHUYECKUI KOJUIEK

PyxoBonutens ['onosenskuna H.C.

MATEMATHUYECKHUE 3AJJIAYHU B MEJIMITUHE

MareMaTUKa — 3TO HayKa, KOTOpas M3y4aeT YHCJa, KOIHYECTBEHHbIC OTHOLICHUSA
NPOCTPAHCTBEeHHbIE (popMbl. MaTeMaTHKa — 3TO He eCTECTBEHHAs] HAyKa, HO UCIO0JIb3YeTCH
JAJIS MOJIyYeHUs] HOBBIX pe3ybTaroB. MareMaTuka B MeIMIMHE HEBEPOATHO CJI0KHAA.
Meroasl npumenenuss marematuku. Hanpumep: /ImarHocrmka. Meaunuua - 3TO Hayka,
KOTOPYIO HCIIOJIB3YIOT OOYyYeHHbIE CIEHUAIUCTBl Il TOMOIIM JApyruM B 0Oopbbe ¢
onpeAenéHHbBIMA  HapyUIEHUSIMM B  4YeJloBeUeCKOM opranusme. YToObl JedeHune ObLIO
MakCUMaJbHO 3((EeKTUBHBIM, Bpad JOJUKEH OBITh B cBoeM jene mnpodeccruoHanoMm. Ecmu
TOBOPUTH O COBPEMEHHOM MHpE, TO CelYac 3Ta HayKa HACUMTHIBAECT JECATKH HAIPABICHUU.
MoOKHO OCTaHOBUTBHCSA U PACCMOTPETH HECKOJIBKO U3 HUX.

3agava.

[Toxunast monHas )KEHIIMHA [UIa 1Mo obJsiefieHenomMy Tpotyapy. Ilockonb3Hynace U ynana,
ONHUpasiCh HA JIAJAOHb BBITAHYTOH IpaBoil pyku. [losBHINCH CHiIbHBIE OOJIM B JIyde3alsiCTHOM
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cycraBe. OOparuiack B TpaBMaTOJIOTHYECKUN TYHKT. OOBEKTHBHO: TPABBIA JTyde3amsiCTHBIN
CyCTaB OTC‘IHBII\/'I, JBHXKXCHHMA B HEM OYCHb 0OJIe3HEHHBIE H OrpaHUYCHHBIC. OTYeTIMBO
onpezensercss "mreikooOpa3Has" nedopmanius cyctaBa (AUCTaIbHBIA OTIOMOK BMECTE C KUCTBHIO
CMelleH K Thuly). [lanpmanus THUIBHOW MOBEPXHOCTH cycTaBa OosiesHeHHa. OceBas Harpyska
BBI3bIBACT yCHIIEHUE OO0JIel B MECTE TPAaBMBI.

1. IIepenom npaBoi 1y4eBOi KOCTU B TUIIMYHOM MECTE.

2. [IpousBectn peHTreHorpaduio MpPaBoOro Jy4e3arsiCTHOTO CyCTaBa B JIBYX
MPOCKIUAX U OMPEJICTUTh XapaKTep MmepeaoMa U CMEIIEHUE KOCTHBIX OTJIOMKOB - TIEPEJIOM
Koneca

(pasrubarenbHbI) WM CMuTa (CrudaTeIbHBIN).
3. Heo6xoauMo BBIMOIHUTE MECTHYIO aHecTe3uto. s aToi nenu BBectu 10-

15 M 1 % pacTBopa HOBOKanHa MEXIy KOCTHBIMH OTIOMKaMu. OmHAK0, HEOOXOIUMOM
JIO3UPOBKU HE oOKa3zayoch, umerorcs 20 mu 2% pactBopa HoBokamHa u 30 mu 0,1%
pactBopa. Mcnonb3ysi METOJ KpecTa MOXHO paccuuTaTh, B KAKMX KOJMYECTBAX HYXKHO
B3STh JIaHHBIE JI03bI AJIs ONy4YeHUSI HEOOXOAUMOMN JO3UPOBKHU.

4. [locne anecte3uu cieayeT NPOU3BECTH 3aKPBITYIO PYUYHYIO PEIO3ULIUIO OT-
JIOMKOB.
S. Ha npenrmieyse ¥ KUCTh HAJIOXHUTH JIBE THIICOBBIC JIOHTETHI: C THUIBHOMN

CTOPOHBI - OT ISACTHO-(ATAHTOBBIX COWICHEHH JI0 JIOKTEBOTO CYCTaBa, M MO JIAJOHHOMN
MOBEPXHOCTH - OT JUCTAIBLHOW JIAIOHHOW CKIAIKWA 10 B/3 Tpemmicubs. JloHreTy
dbukcupoBaTh MATKUM OMHTOM K pyke. Cpok uMMoOuIu3amnuu - 4-6 Hesenb.

C. U. YepHbiioB

Ob6nactHoe 6ro1KeTHOE MPOo(hecCHOHAIbEHOE 00Pa30BaTEIbHOE YUPEXKICHUE
«Kypcknil aBTOTEXHUYECKHUM KOJIJIEIXK)

PyxoBoaurens bapabanosa JI.U.

HNCITOJIb30BAHHUE UT HA YPOKAX MATE MATUKH

Cpenu TeHACHIIUH COBPEMEHHOTO O0IIEeCTBA MPOCIEKUBAECTCS 0/IHA, KOTOPYIO HEBO3ZMOKHO
HE 3aMETUTh - ATO TIOBCEMECTHAs KOMIIbIOTepU3aIus W WHOOpMATU3AlMs MHOTHX OOJacTeit
yenoBeueckor ku3Hu. MHpopmaTuzamus oOpa3oBaHMs MPEACTaBISET MPOIECC BHEAPEHHUS B
obOpa3oBanue HHGOPMAIIMOHHBIX 3HAHUN, METO/I0B, TEXHOJIOTHUM.

[Tpumenenrne MHPOPMAIIMOHHBIX TEXHOJOTHHA MPU U3YYEHUH MATEMaTUKHU B MEPBYIO - ATO
HarJIsIIHO,  WH(OpPMATUBHO, WHTEPAKTUBHO, HSKOHOMHUT BpeMs, TO3BOJSIET  paldoTaTh
muddepeHIIMPOBAaHHO M WHAUBUAYAIBHO, AT BOZMOXKHOCTh OMEPATHBHO MPOKOHTPOIUPOBATH U
OIICHUTH PE3YJIbTAThl OOYUCHHUS.

B nHacrosiiee BpeMst CyIecTByeT MHOKECTBO MPOTPaMM, MO3BOJISIONIUX PUCOBATh TpaduKu
(GYHKIMHA, BBIMOTHATH MOCTPOCHMSI, TTPOBOJIUTH JOKazaTreabcTBa M Ap. OHM TO3BOJISIOT /1aBaTh
WLTIOCTPAIINIO BAXHEHIIUX MOHITHMA, MPUYEM CIENaTh 3TO HATJISTHO U OBICTPO, YTO MOBBIIIAET U
AKTHBU3HUPYET MO3HABATEIbHYIO aKTUBHOCTh ydammxcs. [[osiBisieTcs: BO3SMOKHOCTh ONTUMAIBHO
coueTaTh NPAKTHUECKUE W AHATUTHUYECKHE BUABI JEATEIHHOCTH B COOTBETCTBUU C
WHIUBUTYAIbHBIMA OCOOCHHOCTSIMH KaXI0TO CTY/ICHTA.

[ToxxomammmM MpPOTpaMMHBIM CPEICTBOM B KAadyeCTBE KOMITBIOTEPHOUM MOAIECPKKH TEMBI
MOJKET HMCTOJb30BaThCs dJekTpoHHbIe Tabymibl EXCEL. Pa3paboTka B Hell 3amaun aHaiM3a |
MPOTHO3MPOBAHUS TO3BOJISIET, BO-TIEPBBIX, OCBOWTH MHOTHE OIEpaluH, U3y4yaeMble B
MIPOrPaMMHOM CPEJICTBE IO MPeaAMETy WH()OPMAIIMOHHBIX TEXHOJIOTHH, 1, BO-BTOPBIX, 3aKPEITUTh
MaTepuan MO aHAIM3y U MPOTHO3MPOBAaHUIO. TeM caMbIM 3HAYMTENTHHO COKPAIAIOTCS 3aTpaThl
y4eOHOT0 BpEMEHH 110 OOIIUM MpEeAMETaM.
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B coBpemMeHHOI Hayke BaXXHYIO pOJIb B TPHHATHU pEHICHUH WUrpaeT mporHos. Jlrobdoe
Cepbe3HOE pelleHrne TpedyeT MporHo3a, T.e. IPEABUACHUS Pa3BUTHS cUTyaluH. s TOoro yToOb!
npeaBuaeTh Oyayliee, Halo XOPOLIO 3HaTh IPOLLIOE U MPUCYILUE EMY 3aKOHOMEPHOCTH.

KavecTBeHHOE MpOrHO3MpOBaHHE TpPeOyeT TMOJHOTO aHajdu3a JaHHBIX W IOCTPOCHUS
aZICKBaTHOM MOJENM JaHHBIX. MOXHO IIOCTPOMTH U JOBEPUTCIBHBIE HHTEPBAIbI UL
BBIUMCJIEHHOI'O IPOrHO3HOIO 3HAYEHMUSI.

dopMabHO 3a1a4a MPOTHO3UPOBAHUS CBOJUTCS K IOJYYCHHIO OLICHOK 3HAYEHUH psila Ha
HEKOTOPOM Ieproie Oyaymero, T. €. K HOJIYYeHUIO 3HAUCHUSI.

[Tpyu uCnoap30BaHUM METONOB HUCXOIAT U3 IMPEIUIOKEHHUS O COXPAaHEHUH 3aKOHOMEPHOCTEH
IIPOLIOTO PAa3BUTHUS HA NEPUOJ NMPOTrHO3UpoBaHHA. Bo MHorux ciydasx (HoO He Bceraa!l) mpu
pa3paboTKe ONepaTUBHOIO (10 rojia) U KPaTKOCPOUHOTo (A0 2 JIeT) MPOrHO3a 3TU NPEIIONI0KEHUS]
ABIIAIOTCS CIIPABEIIUBBIMH.

ITporno3 paccuuthiBaeTcss B ABa 3Tana. Ha mepBoM — (opMaabHOM — BBIABISIOT IpU
IIOMOIIM CTaTHUCTUYECKUX METOJO0B 3aKOHOMEPHOCTH IPOLLIOrO Pa3BUTHUS M NEPEHOCAT UX Ha
HEKOTOphIi mepuoa Oynymero. Ha BTopoM — mNpouM3BOIUTCA KOPPEKTUPOBKA IOJYYEHHOTO
IIPOrHO3a, C YYETOM PE3yJIbTAaTOB COAEPKATEIBLHOIO aHAIN3a TEKYIEr0 COCTOSIHUS.

[Ipy aHanu3e BPEMEHHBIX PSAOB ILIUPOKO MPUMEHSIOTCA TpapuuecKue MeTOoAbl. ITO
OOBSICHSIETCS TEM, 4YTO TaOJMYHOE NPEJCTaBICHUE BPEMEHHOrO psja M ONUcaTeJbHbIE
XapaKTEepUCTHKU 4Yallle BCEro HE IO03BOJIAIOT IOHATh XapakTep Ipolecca, a Mo rpaduky
BPEMEHHOI'O psila MOYKHO CJielaTh OIPEJCIICHHbIE BbIBOJbI, KOTOPHIE IOTOM MOTYT OBIThH
IIPOBEPEHBI C IIOMOILBIO PACUYETOB.

BusyanpHblil aHanu3 rpaguka BpEMEHHOIO Psijia MOKHO CJIE€NaTh BHIBOJIBI O CIIEIYIOIIEM:

> Hanuuue Tpenna u ero xapakrepa.

> CreneHu TIJIaBHOCTH WJIM TPEPBIBUCTOCTH HM3MEHEHUH IOCIIEI0BATENbHbIX
3HAYEHUH psja M0cie yCTPAaHEHUS TPEeHa.

Tax rpaduyeckuil aHanu3 psiia 0ObIYHO 334a€T HAIPABJIEHUE €T0 JaIbHEHUIIETr0 aHAIU3a.

CpencTBo mocTpoeHus quarpaMm U rpaduxos Excel aBTomaTnyecku CTpOUT JIMHUM TpeH/a
Y aBTOMAaTHYECKH PACCUUTHIBAET MPOTHO3HBIE 3HAYEHMs. JTO BO3MOXKHO TOJILKO B TOM cCiyyae,
KOTJ]a MPOTHO3UpYyeMasi IepeMeHHasi Y 3aBUCUT OT OJHOTO (hakTopa, B pOJIM KOTOPOTO BBICTYIAET
BpeMsl.

Jnis rpaduyeckoro NporHO3MPOBAHUS CHayalla CTPOUTCS AMarpamMma Wiad rpapuk Mo
3HA4YECHUSM IIPOTHO3UPYEMOU ITEPEMEHHON Y.

JluHuiO TpeHnaa Hemb3s J00aBUTh B OOBEMHYIO, JIETIECTKOBYIO, KPYTOBYIO M KOJIBIIEBYIO
JMarpamMmBbl, a TaK)Ke B JUarpaMmy ¢ HaKOTJIEHUEM.

MOXHO BBLAECTHTH CHEAYIOIIME HEAOCTaTKu Tpaduueckux cpeacts Excel ans
IIPOrHO3UPOBAHUS:

* BO3MOJKHOCTb IPOTHO3MPOBAHUS TOJBKO MJIS ClIydas 3aBUCUMOCTH IPOTHO3UPYEMOU
MepEMEHHOM OT OAHOTO PaKTOPa;

* OrpaHUYCHHBIN HAOOP THIIOB JIMHUH TPEeH/a,

* HEBO3MOXHOCTh aBTOMATUYECKOTO BBIYMCIIEHUSI TPOrHO3HBIX 3HAUECHUH.

EcTh U 10CTOMHCTBO — 3TO OBICTPOE MOCTPOCHUE JINHUM TPEHA.

Kakwue ke BBIBOJIbI MOKHO CJieaTh U3 OMUCAaHUS ObICTPBIX CIOCOOOB MPOrHO3UPOBAHUS?

* Bo-nepBeix, B Excel umeercs m0ocTaroyHO CpeacTB MAisl OBICTPOro IMOCTPOSHHS
Pa3HOOOpa3HBIX (YHKIIUHA PETPECCHH T.€. NJs BBIACICHUS TPEHAOBOW COCTABIISIFOIIEH MOIENTH
JAHHBIX U JUIsI IOCTPOEHMSI Ha ATON OCHOBE MPOTHO3A.

* Bo-Bropbix, rpaduueckue cpencrtsa Excel Mo3BONSIOT CTpPOUTH JUHUIO TpeHIA Ui
IPOTHO3UPYEMOM TMEepPEeMEHHOM, 3aBHCALIeH TOJIBKO OT oaHoro ¢akrtopa. /[lng mnepeBona
rpaduueckoro MpeJCTaBIE€HUS MPOrHO3a B YHUCIOBOM ¢opMaT HEOOXOAMMO BBIIOJHUTH
JIOTIOJTHUTEIIbHBIC BBIUNCIICHHUS.

* B-tperpux, c¢ mnomouipio (Qynkuuii Excel cpaBHUTENBHO NPOCTO MOCTPOUTH
JIOBEPUTENBHBIE UHTEPBAJIBI ISl IPOTHO3HBIX 3HAYEHUH TOJIBKO B CIIy4yae, €CIM MPOTrHO3UpyeMas
HEepEeMEHHasl 3aBUCUT OT OJIHOTO (haKkTopa.

123



* B-uerBepThix, mockonbky B Excel HeT oTmenbHBIX CpencTB Al BBIICIECHUS CE30HHOU
COCTABIISAIOLICH, C TOMOIIBIO BCTPOSHHBIX CPEACTB MOCTPOUTH 0OJee-MEHEe TOYHBIM MPOTrHO3
TOJIBKO B TOM CJIy4ae, €CJIM UCXOHBIE IaHHbIE HE COJEPKAT CE30HHBIX U3MEHEHHII.

Jis monmyyeHHs KadyeCTBEHHOTO NPOTHO3a HEOOXOAUM TIOJHBIM aHaluu3 HMEIOIIHUXCS
JTAHHBIX. AHAJIN3 JAHHBIX BKJIIOYAET B ce0s HECKOJIBKO JTAIOB.

IlepBblii 3Tam — 3TO NOATOTOBKAa JaHHBIX K MOporHo3upoBaHuto. Ha stom stame
paccMaTpUBAIOTCSl TAaKWE BOIPOCHI, KAaK BOCCTAHOBJICHHE MPOIYILICHHBIX JaHHBIX, aHaJIU3
3HAYUTEIHHO OTIIMYAIOIINXCS 3HAUEHUH TaHHBIX (aHAINU3 BEIOPOCOB), OTOOP BIUSIOMIMX (PaKTOPOB
U BBEJICHHE B MOJICIIb JAHHBIX HOBBIX (DaKTOPOB.

Ha BTOpoM 3Tane HeoOXOAMMO pemuTh NpodiaeMy BbIOOpa GYHKIUU MPOTHO3UPOBAHUS, OT
KOTOpPOM 3aBUCUT KadecTBO Oyaymiero mnporHo3a. YToObl M3 HECKOJBKHX MOJENeH TaHHBIX
BBIOpAaTh HAMJIYYIIyI0, YTOOBI OBITh YBEPEHHBIM B KAueCTBE BBHIODAHHOHM MOJETU M YTOOBI
ONpeAeNUTh TOYHOCTh BBIYMCICHHBIX IPOTHO3HBIX 3HAUYEHUH, HEOOXOIUMO TaKXKe OICHHUTH
CTaTUCTUYECKHE CBOMCTBA CIIy4YaliHOTO IPOLIECCA.

Ha tpeThem sTamne npoBOIAT CriaKMBaHUE JAHHBIX. JTO CIOCOO YMEHbBIICHUS BIUSHHS Ha
JaHHblE CIIy4alHbIX (pakTOpoB. B pesynbrare HNpUMEHEHHS K MCXOJIHBIM JAHHBIM METOJI0B
CIVIAKMBAHMS TIOJy4alOT HOBBIE JaHHbIE, B KOTOPBIX B 3HAYUTEIBHOM CTENEHU YMEHBUIECHO
MPUCYTCTBUE CIYYalHOW COCTABJISIONICH, W JIyYIlle IIPOCIEKUBAIOTCS OOIMEe TEHACHIINH,
3QJI0KEHHBIE B UCXOAHBIX JAHHBIX.

[Tocne Bcex 3TUX MPUTOTOBJIECHUHN MPUCTYNAIOT HEMOCPEACTBEHHO K IOCTPOCHUIO MOJIENen
JAHHBIX — 3TO BBIJEICHUE TPEHIOBON COCTABIISIIOUIEH U BBIACIICHUE CE30HHOW COCTAaBJISIOLIECH, a
3aTeM HENOCPEJICTBEHHO K TMOJYYEHHMIO IPOrHO3HBIX 3HadeHui. Kak Buaure MocTpoeHue
KaueCTBEHHOI'0 IIPOTHO3a — MPOLECC BechbMa TpyAoeMKui. KauecTBEeHHBIN MPOTHO3 MOXKET JaTh
TOJIbKO KAa4e€CTBEHHAs MOJEJNb JaHHbIX. [IporHo3upoBanue NeHCTBUTENBHO NMOMOIAaeT 3arisiHyTh
32 TOPU3O0HT 3aBTPAILLHErO JHS U TEM MNPUHOCUT HECOMHEHHYIO IOJb3y B MPOLECCaX MPUHATUS
peLeHui.

Cnucok HuTHPYeMOii JJUTepaTypbl M HHTEPHET-UCTOYHHKOB:

1. AramoBa H.B. IlepcnexkTuBbl pa3BUTUSI HOBBIX TexHoJorui oOyuenus. — M.: TK
Ben6n, 2015. — 247 c.

2. KengakoB M. . BHenpenus HHPOPMALMOHHBIX TEXHOJIOIMH B y4eOHBIN mpolecc. —
Mu. HoBoe 3uanue, 2013. - 152 c.

3. Hukudoposa M. A. IlpenonaBaHue MaTeMaTHUKM M HOBble HH()OPMAIMOHHBIE
TexHoJiornu. // Maremaruka B mkosne, 2005, Ne 6.

C.A. Yypuk

O6mactHOE 010/ 1KETHOE PO ecCHOHATBFHOE 00pa30BaTENBHOE YUPEIKICHNE
«PBUThCKUH COIMANTBHO-TIEIATOTUIECKHUI KOJLIE I

PykoBogurens Boponkosa O.H.

MATEMATHKA B IPO®ECCHUAX POJUTEJEN MOUX JIPY3EN

C MareMaTWKON CTOJKHYJIACh S €ll€ B JETCKOM CaJy- Ha IEPBBIX 3aHATUAX MO ITOMY
npeaAMeTy. XOTsl HET, €Il paHblIe, Beb C MOMEHTAa MOETO POXKJICHHS MEHsS OKpYKaJId YUCIA:
Jarta TIIOABJICHUA Ha CBET, POCT, BCC, BPEMA POXKIACHUA. MaTeMaTI/IKy usydajia B MIKOJIC,
IPOJOJDKAI0 U3yuyaTh €€ U B Koyuiemxke. IIpeamer aToT naercs HENerko, MO3TOMY 4acTo 33Jar0Ch
BOIIPOCOM: «3aueM HY)KHa MaTeMaTHKa B3POCIOMY YelOBEeKYy B mpodeccuu?». Uto ObI OTBETUTH
ce0e Ha 3TOT BOIPOC 00paTuiIack K CBOMM JIPY3bsM C MPoch0oil: «CrpocuTte y CBOUX pOAMUTENEH
Hy)XXHa JIMK UM MaTteMaTuka? I/ICHOJ'H)SyIOT JU OHH MareéMaTHYCCKHE 3HAaHHUA B CBOHUX
npodeccusix?y.
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OugaeMpIM CTal OTBET MHKEHEPA, BEJb 3TO TEXHUYECKAs CIIEHUATIBHOCTh. Maremarnka —
3TO OJHA M3 OCHOB MH)KEHEPHOI'O Jiela. YMEHHE COCTABJIATh TEXHUYECKYIO JIOKYMEHTAIMIO,
MPOU3BOJIUTH pacyeThbl pacxoja MaTepualioB, MapaMeTpPOB MPOU3BOAUMBIX paboOT W
BCEBO3MOXKHBIX TEXHUUECKUX Y3JI0B — OCHOBA ycliexa MHxeHepa. [1]

He BbI3Ban yuBIEHUS U OTBET MaMbl, padoTaroiieil Oyxrantepom. ITo npodeccus TokKe U3
TeX, KOTOpas IpUXOJIUT Ha yM, eciii Bawm 3amanyt Bompoc: «Komy HykHa maremaruka?». Tyr,
KaK roBopuTcs, caM BceBblHMi Besen OyxraiarepaM ObITh XOpOIIMMU MaTematukamu. OT uX
MaTeMaTHYECKUX CIIOCOOHOCTEN B HEKOTOPBIX CIIydasiX 3aBUCST CyAbObI Ja)Ke KOMIIAaHUH u GupMm.
Yero crouT omMOUTHCA OyxrainTepy B pacueTax HAJOTOBBIX OTYMCICHHM WM Ha4YUCIICHUS
3apIuiaThl coTpyaHukaMm? B mepBoM ciydae — 3TO mTpadHble CAHKIIMK CO CTOPOHBI HAJIOTOBHUKOB,
a TO M YIrOJOBHOE €0 OT MPOKyparypbl, a BO BTOPOM - CKaHAAJI W IOTEps pernyTanuu
OpraHH3aIiy.

Y auBuIu OTBETHI MOBAPOB, ABTOMEXAHUKOB, yyuTelei, Bpadya. BoT 4To oHM roBopuian o
3HAYCHUU MAaTEMaTHKH B UX MPO(PECCHH.

[ToBap. [lng Hac moTpeOuTENel, OCTAIOTCS 32 PECTOPAHHON WJIM OOIIETTMTOBCKOM CTOWKOMN
KYXHH HE3aMETHBIMH 00SI3aHHOCTHU II0BAapa, KOTOPHIE HAMIPSAMYIO CBSI3aHbl C MATEMaTUKOM:

- KaJNpKyJISIUHM ONoJl. DTO pacHUCaHHbIE MO KaXIOro rpamMMa Beca MPOJYKTHI, a Belb
KK JIMIIHUN rpamMM, €CIM MaclTaOupoBaTh €ro Ha BCEX IMOCETUTENEH 3aBelleHUs, TO ITO
BBUIBETCSL B OTPOMHBIE YOBITKH;

- pacuer motepu Beca mpu TepmooOpadorke. 100 rpamm ceiporo msica m 100 rpamm
FOTOBOI'O IIANUIBIKA — 3TO COBCEM HE OJIHO U TO JKE.

[TosToMy moBapy HYXHO pacCUMTaTh, CKOJbKO HYXHO, B35ITb TOM WM HWHOW CTEIICHU
BJIQXKHOCTH, TOTO WJIM BHJAa MsAcCa, TOW WU UHOW (puielHONW 4YacTH TYIIKH, YTOOBI B TOTOBOM
omroae nmomyunsoch 100 rpaMMOB IIAILTBIKA;

- 0co0ObIe MaTeMaTHUYECKHUe CIIOCOOHOCTH MOBap JAOKEH MPOSBUTH MPU pacyeTe MPOIyKTOB
JUIsL TIPOBEJICHUSI KOPIOPATUBHBIX MEPONPUATUN, cBaned M APYruX TOPKECTBEHHBIX WIIU
HeYaIbHbIX COOBITHH.

Marematuka B npoecCUu aBTOMEXaHUKA TOXE UIPaeT HE IMOCIETHIO poiib. BeicTaBUTH
napamMeTpbl HE0OXOJIMMOI0 pa3Baja — CXO0XKJIEHHs KOJeC aBTOMOOMIIS, OTPEryIupoBaTh CBET (ap
Y 3a30pbl KJIallaHOB B JIBUTATEJIe, pacCUMTaTh OCTATOYHBIA pecypc MOTOpa M BCErO0 aBTOMOOWIIS,
Jlake 3a30p B CBeyax 3aKMTaHUs HEBO3MOXKHO BBICTAaBUTh 0€3 MaTeMaTHMYeCKHX 3HaHHWH. [2]
Mexny npoynMm, OT BCETO NEPEYNCIEHHOr0 3aBUCUT 0€30I1aCHOCTh, KaK CaMOI'0 aBTOMOOMIIS, TaK
Y BOJIUTEIS], & TAKXKE €ro MacCa)kKUpOB U JIPYTUX JIFOAEH, KOTOPBIE HAXOASTCS Ha JOPOre.

OTBETCTBEHHOCTh aBTOMEXAHHMKA, MOXHO CpPaBHUTh C OTBETCTBEHHOCTHIO Bpaya, MOTOMY
4YTO €ro omMOKka B MaTEeMaTHYECKUX pacueTax MOXKET INPUBECTH K JIOPOKHOW aBapuu ¢
MOCIEACTBUSMM ISl )KU3HU U 3JI0POBBS JTIO/IEH.

HyxHa MmaTemaTHka M JKEIE3HONOPOXHMKY. IIpaBMIIBHO BBICUMTaTh PACCTOSHHUE MEXKAY
KOJIee pEesIbCOB, OMNpEAENUTh W YCTPaHUTh HMX MPOCEAaHHME C IOMOIIbI0 TMOAOWBKH INMAJ,
paccuuTaTh BpeMsi IPUOBITHS, CIEeIYIOIIEro TOBAPHOTO MU MACCAKUPCKOT0 COCTaBa, OMPENEIIUTh
JOIYCTUMBIN 3a30p B OyKcax KOJIECHBIX Hap — B 3TOM M MHOIOM JIPYrOoM HYy)KHa MaTeMmaTHhKa
JFO/ASIM, pabOTAIOIIKUM Ha KeJe3HOU Jopore.

OcHoBa MaTeMaTUKH — 3TO TOYHOCTh U pacueT, Kak pa3 To, 4YTO BaXXHO B Mpo(deccuu Bpaya.
Yro camoe 0poroe ecTh y 4eI0BEKa, KaK HE 3J0POBbE M HE KHU3Hb YEIOBEKAa, KOTOPBIM Bpad HE
JIOJI’KEH HU B KOEM Cllyyae HaBpEIuTh.

[TosToMy Oyap TO camoe MPOCTOE MOCYUTATH MYJIbC MAIUEHTA, WU HU3MEPHUTH JaBICHUE
KpOBH OOJIBHOTO M COIOCTAaBUTH ATH MMOKA3aTeIH, YTOOBI ONPEAEeNUTh TOUHBIA AMAarHo3 OOJIE3HH.
CocTaBuTh CXeMy JI€YEHHUS MallMEHTa Ha OCHOBE IPUMEHEHHUS TE€X WUJIM MHBIX 103 JEKAapCTBEHHBIX
[IpenapaToB, Ja U caMu J03bl BBICUMTATh Bpady HYKHO TaKMM 00pa3oM, 4TOOBI JIEKApCTBO HE
cTajo A 60bHOTO A10M. Bee 3To cTporue MaTemMaTuieckue, XoTs U BpaueOHbIE MPOLIEAYPHI.

[Ipu mpoBeneHUM XHPYPrUUYECKOro BMEIIATEIbCTBA, Bpad - AHECTE3UOJIOT JIOJKEH TakK
paccuuTaTh 703y HapKo3a, 4TOOBI OMEPUPYEMbIil HE MCIBITHIBAN OOJIM, U YTOOBI 3TOTO IEepuoaa
XBaTHJIO HA BPEMsI IPOBEJCHUS ONIEPALINH.
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Hyxna maremartnka u 1opucty. OHa moMoraer UM, MOJOOHO XOPOLIMM MIaXMaTUCTaM,
BBICTPAUBAaTh CIIOKHBIE KOMOWHAIIMM BAapUAHTOB 3alUTHI B CyJe, JUO0 H300peTarh JIOBKHE
CrocoObl B3aMMOJICHCTBUSl C 3aKOHOJATENbHOM 0a30i M MPUIYMBIBaTh BCAKHE XUTPOYMHbBIE U
HETPUBHAIILHBIC PEIICHUSI.

Yuurento, naxe He MaTeMaTuky, Oe3 3HaHHMI OCHOB ATOW HAyKH HHUKYJA: MOCYUTATh
cpenHui Oaii, OmpeneNuTh KayecTBO 3HAHWHM, paccuuTaTh COOIONAIOTCS JIM B €ro KaOWHETe
Hopmbl CanlluH.

brnarogaps pa3BUTHIO MaTEMATHKH YEIOBEYECTBO CIENIATI0 TEXHOJIOTUYECKUN PBIBOK, BEIb
0e3 Hee MPOCTO HEBO3MOXKHO PAa3BUTUE XMMUHU, (PU3UKH, MPOTPAMMHUPOBAHUS U MHOTUX APYTUX
JUCITUTLIVH.

Matemartuka Hy)XKHa BCEM JIIOJSIM Ha cBeTe. be3 MareMaTHUKU 4eJOBEK HE CMOXET pellaTh,
MEPHUTh U CUUTATh be3 MareMaTuku HEBO3MOXKHO MOCTPOUTH JIOM, COCUMTATh JICHBI'H B KapMaHe,
M3MEpUTh pacctosinue. Bo Bcex mikonax mupa aereid ydyar marematuky. [3] Ecau Bel xotute
yMeTh 000011aTh, IMETh CIIOCOOHOCTH K aHATN3Y CJIIOKHBIX )KH3HECHHBIX CHUTYAIUi, BO3MOKHOCTb
NPUHUMATh TMPABUIIBHOE pEIHICHHE MPOOJEMHBIX CUTYallUIX U OINPENesIThCsl B  YCIOBHSIX
TPYIAHOTO BBIOOpA, 00JaAaTh CIOCOOHOCTHIO JIOTHYECKH MBICIUTH W PacCyKAaTh, TPAMOTHO U
4eTKO (OPMYIUPOBATH MBICIH, JENlaTh BEPHBIE BBIBOABI, OBICTPO COOOpa)kaTh W MPUHUMATH
pemieHus, 00JaAaTh HABBIKOM IUIAHUPOBAHHS HAMepea, TO Bbl MmpocTo 00s3aHBI  yYUTHh
MaTEMaTHKYy.

Cnucok HUTHPYEeMO¥ JUTepaTypbl U HHTEPHET-HCTOYHNKOB:
1. BonommHoB A.B «Maremaruka u uckyccrso» - M.: «IIpocsemenue» 2000 r.
2. http://dancedb.ru/tutting
3. https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BF%D0%BF%D0%B8%D0%
BD%D0%B3
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