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1. IACIIOPT PABOYEM IMPOT'PAMMBbI OBIIIEOBPA30OBATEJIBHOI'O YYEBHOI'O
INIPEJIMETA

1.1. Ob6aacTs NpuMeHeHHs Y4eOHOM NPOrpaMMbl

Pabouas mporpamma o0011e00pa3oBaTeIbHOTO y4eOHOrO MpeaMeTa SIBISETCS Y4acThi0 OCHOBHOMU
npodeccuonansroit porpammel — [MIICC3 B coorBerctBuu ¢ ®I'OC mo cnerumansaocTr CITO
23.02.01 Opranu3anus epeBo30K U yIpaBICHUE Ha TPAHCIIOPTE.

1.2. Mectro o00meo0pa3oBaTeJbHOI0O Y4YeOHOro ImpegMeTa B CTPYKType OCHOBHOI
npodeccuoOHAILHOI 001e00pa3oBaTeIbHONH NMporpaMmbl: 00IIc00pa30BaTEIbHBIN  yUCOHBIH
npeMeT BXOAHUT B 00111€00pa30BaTEIbHBINA ITUKI.

1.3. ean u 3agaum o00mIe00PAa30BATEJbLHOI0 Y4YeOHOIro TMpeaMeTra — TpedoOBaHHS K
pe3yJibTaTaM OCBOEHUs Y4eOHOI'0 NpeaMeTa:

OcBoenne COACPIKaHU O6H_1606pa30BaTeJ'ILHOFO yqe6H0ro npeamMeTa «MartemMaTuka
o0ecreynBacT JAOCTHKCHUE CTYJACHTAMU CJIICAYIOIIUX pe3yibmamos.

JUYHOCHMHBIX . PA3BUTHE JIOTUYECKOTO U KPUTHUECKOIO MBIIUIEHUS], KYJIBTYPbI pEYH, CIIOCOOHOCTH
K YMCTBEHHOMY 3KCIEPUMEHTY; (POPMUPOBAHHE Y YUAIIUXCSI UHTEIUIEKTYaIbHOM YECTHOCTH U
00BEKTUBHOCTH, CIIOCOOHOCTH K IIPEO/I0JIEHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3
OOBIJICHHOT'O OIIbITa; BOCIUTAHUE KAaueCTB JMUYHOCTH, 00ECICUNBAIOIINX COLIMATIBHYIO
MOOWIBHOCTB, CIIOCOOHOCTh IPUHUMATh CaMOCTOSTENIbHBIE PElIeHNUs; HOPMUPOBAHUE KAUECTB
MBIIUICHHS, HEOOXOIUMBIX JIJISl /IalITAIlIU B COBPEMEHHOM WH(OPMAIIMOHHOM OOIIECTBE;
pa3BUTHE HHTEpECca K MATEMAaTHIECKOMY TBOPUECTBY M MAaTEMAaTUYECKUX CIIOCOOHOCTEN
Memanpeomemubix: HOPMUPOBAHHE NIPEICTABICHUN O MATEMaTHKE KaK YacTH O0IIeYeI0OBEUECKON
KYJBTYPHI, O 3HAUMMOCTH MaTEMATHKH B Pa3BUTHH [IUBUIM3AIMNA U COBPEMEHHOTO OOIIECTBA;
pa3BUTHE MPEJCTABICHUN O MaTeMaTHKe Kak (popMe OMMCaHUS U METOIe TO3HAHUS
JeMCTBUTENIBHOCTH, CO3/1aHUE YCIOBHUM 111 MPUOOPETEHHsI IEPBOHAYAIBHOTO OMbITa
MaTeMaTHYECKOTo MOJICIMPOBAaHUS; (POPMHUPOBAHUE OOILIMX CIIOCOOOB MHTEIEKTYaIbHOM
NeSITeIbHOCTH, XapaKTEPHBIX /U1 MAaTEMaTHKH U SBJISIFOIMXCS OCHOBOW MO3HABATEIIbHOM
KYJIBTYpPBl, 3HAUUMOH JJIs1 pa3IMuHbIX c(hep YeTOoBeUeCKON AeITeNbHOCTH
npeoMemHbIX: OBIAJICHAE MATEMAaTHYSCKIMH 3HAHUSMH U YMEHHUSIMHA, HEOOXOTUMBIMH IS
MPOJOHKEHUsI 00YUEHHUS B CTapIlel KO WU UHBIX 00111e00pa30BaTeNbHbIX YUPEKICHUSIX,
U3yUYEHHS] CMEXHBIX JUCIUIUINH, TPUMEHEHHS B TIOBCEHEBHOM KU3HH; CO3aHNe PyHIAaMEHTa s
MaTeMaTHYECKOTO Pa3BUTHSI, (POPMHUPOBAHUS MEXaHIU3MOB MBIIIUICHUS, XapaKTEePHBIX JUISI
MaTeMaTHYECKON JesITeTbHOCTH.

IHopTper BbIIyCKHUKA

JINYHOCTHBIE Pe3yJbTAThI Koa nmuyHOCTHBIX
peajM3anuu NPorpaMmMbl BOCTIMTAHUS pe3yJabTaToB
(Oeckpunmopbwi) peanu3anuu
NporpamMmbl
BOCIIUTAHMNS
Oco3zHaromwit cedst rpakTaHMHOM U 3aIIIUTHUKOM BEJIMKOMN CTPaHBI. JIP1

IIpostBAAIOIUN aKTUBHYIO TPAXKAAHCKYIO ITO3ULIHIO, TEMOHCTPUPYIOLIUN
IIPUBEPKEHHOCTh ITPUHIUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKA AKTHBHBIM M YYaCTBYIOIUIMM B CTYICHYECKOM U

TEPPUTOPUATIBHOM CaMOYIIPaBICHHH, B TOM YHCIE Ha YCIOBHAX P2
JI0OPOBOJIBUECTBA, MPOAYKTUBHO B3aWMOJICHCTBYIONIMIA U Y4aCTBYIOIIUI

B IEATEIIbHOCTU OOIECTBEHHBIX OPraHU3aIMH.

CoOmoaronuii ~ HOPMBI ~ TIPABOTIOPSAKA,  CICAYIOMIMA  HiealaM JIP3

rpakJIaHCKOT0 0O0IecTBa, oOecredeHns: 0e30MacHOCTH, TTpaB U CBOOOJ




rpaxaad Poccuu. JlosibHBIM K  yCTaHOBKaAM M MPOSBJICHUAM
npefcTaBuTeNieil  CyOKyNbTyp, OTIMYAIONIMA WX OT TIpynm ¢
JECTPYKTUBHBIM M JEBUAHTHBIM IOBEACHHEM. JIeMOHCTpUpYHOIIUI
HENpUITHE M MPEeayNpekJaoluil COUUAIbHO ONACHOE IOBEJEHUE
OKPYKaIOIIHX.

IIposiBnsromuid M AEMOHCTPUPYIOIIMM YBAXKEHHE K JIIOAAM TPyIa,
OCO3HAIOIIMK  LEHHOCTb coOcTBeHHoro Tpyna. Crpemsmuiics K
(GOPMUPOBAHUIO B CETEBOWM Cpelle JIMYHOCTHO U TPOPECCHOHATHLHOTO
KOHCTPYKTUBHOI'O «LIU()POBOTO CIeay.

JIP4

JleMOHCTpUpYIOIIMI  TIPUBEPKEHHOCTb K POJHOM  KYJIbTYpE,
UCTOPUYECKON MaMATH Ha OCHOBe J10OBUM K PojuHe, ponHOMYy Hapoay,
MaJlou poauHe, IIPUHSATHUIO TpagUuLIMOHHBIX LIEHHOCTEN
MHOTOHAIMOHAJIBHOTO Hapona Poccuu.

JIPS

HpOﬂBJIiIIOHH/II\/JI YBAXKCHHUC K JIIOAAM CTApPLICTO IMOKOJCHUA U T'OTOBHOCTDH
K Yy4aCTHUIO B COHHaHLHOI;'I HNOAACPIKKE U BOJIOHTCPCKUX JIBHUIKCHHUAX.

JIP6

Oco3Hatomuii  NPUOPUTETHYIO  LEHHOCTh  JIMYHOCTU  YEJIOBEKA;
YB@KAIOIMIMKA COOCTBEHHYI0O M UYY)XYK YHHMKAJbHOCTh B PAa3JIMYHBIX
CUTYallUsX, BO BceX popmax U BUAAX AESTEIbHOCTH.

JIP7

IIposBnsromUid M JEMOHCTPUPYIOLIUN YBaXXEHUE K IMPEICTABUTEISAM
Pa3IUYHbBIX 3THOKYJIBTYPHBIX, COHUAIBbHBIX, KOH(PECCHOHAIBHBIX U UHBIX
rpynn. CONpUYacTHBIM K COXPAaHEHUIO, IPEYMHOKEHUIO U TPAHCISALUU
KYJIbTYPHBIX TPAIULMNA U HEHHOCTEH MHOIOHAIIMOHATIBHOTO POCCUUCKOTO
rocyaapcrsa.

JIP8

CoOmofaromuii ¥ MPOMAraHJAUPYIOIIUKA  MpaBWwia  3I0pPOBOTO |
Oe3omacHOro oOpa3a JKHM3HHM, CIOpTa; Mpeaynpexaamui oo
MIPEOJIOJICBAIOIIUN 3aBUCHUMOCTH OT QJIKOTOJIsI, Tabaka, TMCUXOAKTUBHBIX
BEILECTB, a3apTHbIX Urp © T.JA. COXpaHSIOUMH MCUXOJIOTHYECKYIO
yCTOI\/JI‘-II/IBOCTI) B CUTYAaTHBHO CJIOKHBIX WJIU CTPECMUTCIIBHO MCHAIOIMIUXCA
CUTYaIUsX.

JIP9

3aboTAmuMiics O 3allUTe OKpYXKarolled cpelibl, COOCTBEHHOW M 4Uy»KOM
0€30I1aCHOCTH, B TOM 4YHUCJIE IU(PPOBOI.

JIP10

[TposiBnsromuii yBakeHHE K 3CTETUYECKMM LIEHHOCTSM, OOJajaromuit
OCHOBAMU ICTETUYECKOU KYJIBTYPBI.

JIP11

IIprHUMarOIMI CeMEWHbIE LEHHOCTH, F'OTOBBIA K CO3JaHUI0 CEMBU U
BOCIIUTAHUIO JETEW; AEMOHCTPUPYIOIIMN HENPUSATHE HACWUIIUS B CEMbE,
yX0/la OT POIUTENICKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOUIEHUW CO
CBOMMH JIETbMHU U UX (PUHAHCOBOTO COJICPKAHUSI.

JIP12

JInuHOCTHBIE pe3yJIbTaThI
peaju3alnuy NporpaMmMbl BOCIMTAHMS,

ONMPEACJTCHHBIC 0TPACJIAE€BbIMU TpCﬁOBaHI/IﬂMI/I K J1€¢J0OBbIM Ka4YeCTBaM JIMYHOCTHU

["'oToBHOCTH 00YYaIOLIETOCs COOTBETCTBOBATH OKUJAHUSIM
paboTopaTeneil: OTBETCTBEHHBIN COTPYIHUK, TUCIUITTMHUPOBAHHBIH,
TPYAOIIOOUBBIN, HAIIEIEHHBII Ha JOCTUKEHHE ITOCTABJIEHHBIX 3a/1a4,
3 PEKTUBHO B3aUMOJICHCTBYIOIUH C YWiEHAMH KOMaH]Ibl,
COTPYAHUYAONINHI C IPYTHMH JIFOIBMH, IPOEKTHO MBICIISIIUN.

JIP13

[TproOperenue oOyyaroMMcs HaBbIKa OLIEHKU MH(POPMAIUH B
1u(poBoH cpene, ee JOCTOBEPHOCTh, CIOCOOHOCTH CTPOUTD JIOTHYECKHE
YMO3aKJIIOYEeHHUsI HA OCHOBAaHMM MOCTYMAloned NHPOpPMaIluu U JaHHBIX.

JIP14

[Tpuobperenne 0OyJaronUMUCs COIMATBLHO 3HAYMMBIX 3HAHUM O HOpMax
nu Tpannum{x IMIOBCACHUA YCIIOBCKA KAK rpaxc;[aHHHa H HanI/IOTa CBOCIo
OrteuecTBa.

JIP1S




[TpunobpeTenne 00yJaroUMUCs COIUATBHO 3HAYMMBIX 3HAHUHA O
IpaBUJIax BEIEHUS SKOJIOTHYECKOTO 00pa3a )KU3HU O HOPMax U

TPaAULUAX TPYIOBOM AEATEIBHOCTH YEJIOBEKA O HOPMaX U TPATULIUAX JIP16
MOBEJICHUS YEI0BEKa B MHOTOHAIMOHAJIBHOM, MHOTOKYJIbTYPHOM

oOmiecTse.

[leHHOCTHOE OTHOIIIEHHE 00YJArOIIUXCsl K cBoeMy OTedecTBy, K cBoei

Masioi u Oosbioit Poanne, yBaKUTEIHHOTO OTHOIICHUS K €€ UCTOPUH U JIP17

OTBCTCTBCHHOI'O OTHOIICHUA K €€ COBPCMCHHOCTH.

HCHHOCTHOC OTHOILICHUEC 06yqafoumxc;1 K JIIO M HHOH

HAI[MOHAJILHOCTH, BEPHI, KYIbTYPBHI; YBAXKUTEILHOTO OTHOIICHUS K MX JIP18
B3IJISIAM.

YBaXUTEIbHOE OTHOMICHUSI O0yUYAIONINXCS K Pe3yJIbTaTaM COOCTBEHHOTO JIP19
U 4y>KOTo TpyJa.

[lenHOCTHOE OTHOIICHHE O0YUYAIOIIMUXCA K CBOEMY 3/I0POBBIO U 3/I0POBBIO JIP20
okpyxkarmux, 30K u 310poBoil oOkpyxarouen cpeie u T.1.

[TproGperenue 00yyaroUMMUCS ONbITA TMYHON OTBETCTBEHHOCTH 32 JIP21

Pa3BUTHUC I'PYHIIBL o6yqa}omnxc;1.

[TprobpereHne HaBBIKOB OOIIEHUS 1 CAMOYITPABIICHHUSI. JIP22

[Tony4yenne 00yJarOIUMICS BOZMOKHOCTH CAMOPACKPBITHS U JIP23
camopeatu3anus JMYHOCTH.

IleHHOCTHOE OTHOLIEHHE 00YYarOIIUXCS K KYJIbTYpE, U HCKYCCTBY, K
KYJIBTYpE PeUH U KyJIbType MOBEACHUs, K KpacoTe M FrapMOHUMU.

JIP24

1.4, Koau4yecTBO 4YacoB Ha OCBOEHHE MPOrpamMMbl 001Ie00pPa30BaTEJLHOI0 Y4eOHOro
npeaMeTa:

MaKCHMaJIbHOW yueOHOU Harpy3Kku cTyjaeHTa — 351 yaca, B TOM 4ucie:
00s13aTeNIbHON ayTUTOPHOM yueOHOI Harpy3Ku cryneHTa — 234 4acos,
CaMOCTOSITeNIbHON paboThI cTyaeHTa — 117 yacos.

B (hopMe MpaKTHUYECKON MOArOTOBKU — 18 yacos




2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIBHOT'O YYEBHOT'O

INIPEJIMETA

2.1. O06beM 0011€e00pa30BaTEILHOIO Y4eOHOI0 NpeAMeTa U BU/bI y4eOHOH padoThl

Bua yueOHoii padoThl

O0BeM yacoB

Bceero U3 HUX B opme
NMPAaKTHYECKOM
NMOATOTOBKH
MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 351
Oobs13aTesqbHAs ayJUTOPHAs yueOHAs HATPY3Ka (Bcero) 234 18
B TOM YHCIIE:

TEOPETUYECKUE 3aHATHS 174 14
MPaKTUYECKHUE 3aHATHS 60 4
KOHTPOJIbHBIE PAOOTHI 5

CamocrosiTesibHasi padoTa cTy/JdeHTa (BCero) 117
B Tom umnciie:
COCTaBIICHHE OTIOPHOTO KOHCIIEKTA, 29
pelleHre CUTYallMOHHBIX 3a]1a4 C IPOU3BOACTBEHHBIM COZIEPIKaHUEM, 8
pabota ¢ Tabiuiamu, 2
paboTa ¢ TeKCTOM yueOHHUKa, 7
JIOMAIIIHSIST KOHTPOJbHas paboTa, 4
pellleHre TECTOBBIX 3a/laHuH, 8
pelIeHue yrpaxxHeHHi mo oopasiy, 38
CaMOCTOSITENIbHOE M3yYeHHE U 0QOpMIICHHE IPUMEPOB U3 ydeOHOro nmocodus, | 2
BBITIOJTHEHHE TpaduuecKux pador,
BBITIOJTHEHHE pacueTHO-TpaUuecKux 3a1ay. 16
WNHauBHUyaIbHBIA TPOEKT
3amuTa MHIMBUYaTbHOTO MPOEKTa 2
1

Ilpomescymounas ammecmayusn 6 hopme 3K3ameHa 2 ceMecTp




2.2. TemaTuyeckuii NJIAH U coJiep:KaHue 0011e00Pa30BaTEJILHOI0 YueOHOro npeamera «MareMaTuka

HaumenoBaHue pa3jiesioB u Conep:kanue y4eOHOIro MaTepuasia, 1adopaTopHbie padoThbl U Oo0bem B ¢popme
TeM NpaKkTHYeCKUe 3aHATHS, CAMOCTOSITeIbHAs padoTa 00yUyaommxcst 4acos NPaKTHYeCKOI
NMOATOTOBKH
1 2 3
BBenenue Copep:kaHue y4eOHOIro MaTepuaa 1
1. Marematuka B HayKe, TEXHHMKE, SKOHOMHUKE, HH(POPMalMOHHBIX
TEXHOJIOTUSIX U MpPaKTHUUECKOM aesrenbHocTd. llenn u 3amaun u3ydeHus
MaTeMaTHKU B YUPEKICHHUSX HAYaJIHHOTO U CPEIHEro NpodecCHOHaATIHLHOTO
oOpasoBaHus.
Pasznen 1. Anrebopa 127
Tema 1.1 Pa3zButue nonstus o Coaeprxanue yueOHOIro MaTepuasa 3
qucie 1. Llenble U palioHalIbHbIE YKCia. JlefCTBUTENbHbIE YHCTIA.
2. [Tpubnnxennsie Beruucaenus. [Ipubimkennoe 3HaueHUe BETUUYNHBL U
MOTPEIIHOCTH MPUOIMKEHUH.
IIpakTnuyeckune padoThl 2
1. TlpubGnuxenHsle Bbruncienus. [lorpemnoct npuOImKeHuH. B ¢.1.11.
KonTtposabHbie padoTsI
CamocrosiTesibHas padoTa 00y4arOIMMXCH 3
KommnekcHeie uncia.
[IpubnuxeHHoe 3HaYeHNEe BETMUMHBI U TOTPEIIHOCTH MPUOIMKEHUH.
Tema 1.2. OcHOBBI Copep:xaHue yueOHOr0o MaTepuasa 26

TPUTOHOMCTPHH.

PaIII/IaHHaH MEpa yriia. BpaH_IaTCJ'IBHOC JABHIKCHUC.
Yucnosas OKPY>KHOCTb. BBGJI@HI/IC IIOHATHUA CHHYCAa U KOCHUHYCA.

CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHTCHC YHCJIa.

OcHOBHEBIC TPUTOHOMCTPUYICCKUEC TOKIACCTBA, (pOpMYJ'ILI IIPpUBCACHUA.

CI/IHyc, KOCHMHYC U TAHI'CHC CYMMBI U Pa3HOCTU ABYX YIJIOB.

CHHyC ¥ KOCHHYC IBOMHOTO yriia. @opMyIisl ITOJIOBUHHOTO YIJIA.

No|lga M wh e

[IpeoOpazoBaHus  CyMMBbl  TPUTOHOMETPUYECKMX  (QYHKIUH B
MIPOU3BE/ICHUE U MTPOU3BEJICHUS B CYMMY.

8. BrlpaxkeHne  TPUTOHOMETPUYECKHMX  (YHKIIMA  4Yepe3  TaHTeHC
[IOJIOBUHHOI'O apryMEHTA.




9. [IpeoOpazoBanHms MPOCTEHIITUX TPUTOHOMETPUIECKUX BBIPAKEHUH.

10. ApkcuHyc, apKKOCHMHYC, apKTaHreHc  uucia. IIpocreiimue
TPUTOHOMETPUYECKUE YPABHECHHUS.
11.  Ilpocreiinine TPUTOHOMETPUYECKUE YPABHEHHUS.

12.  PemieHue TPUrOHOMETPUYECKUX YPABHEHHIA.

13.  Ilpocreiiine TpPUrOHOMETPUYECKUE HEPABEHCTBA

IIpakTuyeckue padoThl

1. @opMyJIbl IPUBEIACHUS.

2. [IpeoOpazoBanus ¢ ucoab30BaHEM (HOPMYIT CHHYCa U KOCUHYCa
CYMMBI ¥ Pa3HOCTH JIBYX YTJIOB.

3. [IpeoOpa3zoBanus ¢ UCHOIB30BAaHUEM (POPMYJI TAHTE€HCA CYMMBI U
Pa3HOCTH JIBYX YIJIOB.

4. PemeHne TpUroHOMETpUYECKUX YPaBHEHHM.

KonTpoJsbHbIe padoThl

CamocrosiTesibHas padoTa 00yyaumuxcst

CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHI'€HC YUCIIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

DopMysbl IPUBENEHUS.

CuHYyC 1 KOCMHYC JBOMHOIO yrija.

cDOpMy.J'H:I IMOJIOBUHHOTI'O yTJIa.

HpeO6p830BaHI/I$I HpOCTCﬁMHX TPUTOHOMCTPUICCKUX BLIpa)I(eHHﬁ.

[Ipocreiimme TPUroHOMETPUUECKHE YPABHEHMUS.

[Ipocreiimme TPUroHOMETPUUYECKHUE HEPABEHCTBA.

16

Tema 1.3. KopHu, crenenu u
sorapupmbl

Conep:kanue y4ye0OHOro Mmarepuaja

22

1. Kopuu u crenenun. KopHu HaTypanbHOM CTENEHM W3 4UCIa U UX
CBOWCTBA.

2. Cremnenu ¢ palluOHAJIbHBIMH ITOKA3aTCIIsIMU, UX CBOICTBA.

3. CreneHu ¢ IeNCTBUTENBLHBIMA MOKa3aTesiMu. CBOMCTBA CTENEHH C
JNEUCTBUTENBbHBIM ITOKA3aTEeJIEM.

4, Jlorapudm. Jlorapudpm umcma. OcHOBHOe  JorapuMuUecKoe
TOXIECTBO.




JecsaTuunble Jorapu@msl.

HatypanbHbie norapugmsi.

[IpeoOpazoBanue anredpanyecKux BbIPAKEHUH.

5
6
1. [TpaBuna aeiictBuii ¢ norapudmamu. [lepexo Kk HOBOMY OCHOBaHHUIO.
8
9

IIpeoOpa3oBanne pallMOHAIBHBIX, UPPALUOHAIBHBIX BBIPAXKEHUH.

10.  IIpeoOpa3zoBaHME CTECIICHHBIX BBIPAKCHUM.

11.  IIpeoOpa3oBaHue MOKa3aTEIbHBIX U JIOTAPU(PMUUECKUX BBIPAKCHUM.

IIpakTuyeckue padoThI

1. 3amaun Ha IpeoOpa3oBaHNE U HAXOXKICHUE KOPHEH HATypaIbHOU
CTETICHU M3 YKCJIA.

2. 3amaun Ha peoOpa3oBaHNE U HAXOXKJCHHUE CTETICHEH ¢
panMoHaAIBbHBIMU [10KA3aTEeNIMU

3. 3amaun Ha MpeoOpa3oBaHNE M HAXOXKJCHHE JIOTapu(MOB.

KonTposibHble padoThbl

CamocrosTeabHas paﬁoTa oﬁyqalonmxm

CBoOICTBa CTEIICHU C JEHCTBUTEIIHLHBIM ITIOKA3aTEIEM.

JlecATUUHBIE JTOraprU(PMBbI.

HatypanbHble jorapupmsl.

ITpaBuna neiictBuil ¢ sorapupmamu

OcHoBHOE JIorapu(pMUIECKO€e TOKIECTBO.

Hepexoz[ K HOBOMY OCHOBAHHUIO

12

Tema 1.4. ®yHKIMM, UX CBONCTBA
u rpaduxu. CTeneHHsle,
MoKa3aTeiabHbIE U
JorapupMUUEcKue

byHKIIHA

ConepxaHue y4eGHOro MaTepuaJjia

11

1. Crenennsie pyHkimu. O01aCTh ONPEETICHUS U MHOKECTBO 3HAUCHUH;
rpaduk GyHKIUH, TOCTpoeHHE TpaduKoB (DYHKIIUH, 3aJaHHBIX PA3IUYHBIMU
Croco0aMu.

2. [Toka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk

3. Jlorapudmuueckas pyHKIUA, €€ CBONCTBA U rpauK

4. Tpuronomerpuyeckue GyHKIMHU, CBOWCTBA U rpauKu

o. Oo6patupie ¢yHkiuu. OOnacTh ompeneNneHus W 00JacTh 3HAYCHUN

obpatHoit  ¢yHkumu. I'paduk  oOpatHoit  ¢yHkumu.  OOpaTHBIE
TPUTOHOMETPUUYECKHE (DYHKITHH.




6. [IpeoOpazoBanusi Tpadukos. [lapamienbHbI TMEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO Oceu KOOpAuHAaT MW CHUMMCTPUSA OTHOCUTCIIbHO Haydajla
KOOpJUHAT, CAMMETPHUSI OTHOCUTEIILHO MPSIMON Y = X, PacTsDKEHUE U CKaThe
BJIOJIb OCEM KOOPJMHAT.

IIpakTuyeckue padoThl

1. [TpeoOpa3zoBanus rpaduKoB.

KonTposbHbIe padoThbl

CamocTrosiTesibHasi padoTa 00yYarOMXxcst

15

Oo0iacTh OIpCACIICHUSA U MHOXKCCTBO 3HAYCHMH.

HenpepbiBHOCTD QyHKITNH

[TocTpoenne rpadukoB GyHKIHIA, 33JaHHBIX PA3TMYHBIMHU CITIOCOOAMHU.

MOHOTOHHOCTB, YE€THOCTh, HEUETHOCTh, OTPAHHUYCHHOCTH, IMEPUOTUIHOCTH
byHKIHi.

[IpomexxyTku BoO3pacTaHus H yOBIBaHHWS, HauOOJbIIee W HaWMEHbIIEE
3HAYEHMs], TOYKU IKCTpEMyMa.

AcumnTotsl rpaduka GyHKIUN

DneMeHTapHble MpeoOpa3oBaHus rpauKoB

ITpumepsl (GYHKIHMOHATIBHBIX 3aBHCHMOCTEH B pealbHBIX Mpoleccax H
SIBJICHUSIX.

Apudmernueckue onepanuu Haa QyHKIUSIMU.

CrnoxHast QyHKIUS (KOMITO3ULIUSA).

O6parnbie Gynkiuu. OOIacTh OnpeneneHus U 00JacTh 3HAYECHUN 0OpaTHOM
¢ynkuuu. I'padux oOpatHOH ¢(yHKIMH. OOpaTHBIE TPUTOHOMETPUUYECKHE

GyHKIIH.

[MapannensHplii  mepeHoC TrpadUKOB, CHUMMETpPUS OTHOCHUTENBHO OCei
KOOpPJMHAT U CUMMETPHUS OTHOCUTENILHO Hayala KOOpIMHaT,

PactsbxeHue u cxxarue Fpa(bI/IKOB BIOJb OCeH KOOpAUHAT.

UccnenoBanue GpyHkuuu

Paznen 2. YpaBHeHus u
HepaBeHCTBa

34

Tema 2.1. YpaBHenus u
HEpaBEHCTBA

Conep:kanue y4eOHOIro MaTepuaa

15

1. PaBHOCHUIIBHOCTDh YpaBHEHU, HEPABEHCTB, CUCTEM.

9




PammonanbHbie ypaBHeHUs: W cucTeMbl. OCHOBHBIC TPUEMBI HX PEIICHHS
(pasnmokeHWe Ha MHOXKUTENIH, BBEJCHHEC HOBBIX HEH3BECTHBIX, MOJICTAHOBKA,
rpa@u4IecKuii METO).

2. WppanmoHanpHble ypaBHEHHsT M cHCTeMbl. OCHOBHBIE INPUEMBI HUX
pemieHust (pas3jioKeHHE Ha MHOXMTENIM, BBEACHHE HOBBIX HEH3BECTHBIX,
MIOJICTAHOBKA, rpauyecKuii METO.).

3. TlokasarenbHble ypaBHEHHS U cHcTeMbl. OCHOBHBIE PHEMBI UX
pemieHuss (pa3joKEHUE Ha MHOXXHUTEIH, BBEJICHHEC HOBBIX HEU3BECTHBIX,
MOACTAaHOBKA, TpapUeCcKuil METO).

4. Jlorapudmuueckue ypaBHEHHUS U CUCTEMBbI. OCHOBHBIC TTPUEMBI X
pemieHuss (pa3loKeHUE Ha MHOXKUTENH, BBEICHHE HOBBIX HEHU3BECTHBIX,
MOJICTAaHOBKA, TPAUICCKUI METO).

S. PanmonanpHble ¥ MppaloOHaIbHbIe HEPABEHCTBA. OCHOBHBIE IIPHEMBI
ux pemienus. Vcnonp3oBaHue CBOWCTB M rpadukoB (QYHKIUI NpU peIIeHUH
YPaBHEHUI U HEPABEHCTB. METO/1 NHTEPBAJIOB.

6. [ToxazarenbHble HepaBeHCTBA. (OCHOBHBIE TPUEMBl HX PEIICHUS.

Hcnonb3oBanue cBOMCTB M rpaduKoB (PyHKIMM MpU pelieHUH ypaBHEHHH U
HEpPaBEHCTB. METO/1 HHTEPBAJIOB.

7. Jlorapudpmuueckue HepaBeHCTBa. OCHOBHBIE TNMPHEMBbI MX PpEILICHHS.
Hcnonb3oBaHne cBOWCTB U TpaduKOB (PYHKUMM NpU pelIeHUH ypaBHEHUHN U
HEpaBeHCTB. MeTo1 MHTEPBAJIOB.

8. N3o0paxkeHne Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA PEIICHUI
YpPaBHEHUM U HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CHUCTEM.

IIpakTnyeckune padorTsl

12

1. HppanunoHanbHble YpaBHEHUS U CUCTEMBI.

IlokazaTenbHbIE YpaBHCHUA U CUCTCMBI.

Jlorapudmuueckre ypaBHEHUS U CUCTEMBI.

PartmonansHbIe HEpABEHCTBA.

UppanuoHanbHble HEPABEHCTBA.

SIRSIENEATE

ITokazaTennHEIC HCpPaBCHCTBA.

10




KonTposibHbIe padoThl

CamocTrosiTesibHasi padoTa 00yYarOmmMXxcst

PaBHOCWJIBHOCTE ypaBHEHUM, HEPABEHCTB, CUCTEM.

MeTon pelieHus ypaBHEHHH, HEPABEHCTB U CUCTEM ITOCPEICTBOM Pa3I0KEHUE
Ha MHOKHUTEJIH.

MeTton pEeUICHUA ypaBHeHPIfI, HCPABCHCTB U CUCTCM IIOCPCACTBOM BBCIACHHUC
HOBBIX HCHU3BCCTHBIX.

MeTton PpEeUICHUA ypaBHeHHfI, HCEPABCHCTB U CUCTEM UCIIOJIB3Y: IIOACTAHOBKY.

I'padmyeckuit MmeTos perieHus ypaBHEHUN, HEPABEHCTB U CHCTEM.

YpaBHEHHS M CHUCTEMBl PAaLlMOHAIBHBIC, UPPALMOHAIBHBIE, [10KA3aTEIbHBIC,
TPUTOHOMETPUYECKHE.

HepasenctBa pauuoOHaAJIbHBIE, UppaLMOHAIbHBIE, [I0Ka3aTelbHbIE,
TPUTOHOMETPUYECKHE.

Pemenue TPUTOHOMETPHUICCKUX HECPABCHCTB.

Pazgen 3. I'eomerpus

106

Tema 3.1. [IpsiMbIe U TTOCKOCTH
B IIPOCTPAHCTBE

ConepxaHue y4eGHOro MaTepuaJjia

10

1. B3auMHOe pacnosiokeHue JBYX ~INpPAMBIX B MPOCTPAHCTBE.
[TapannensHOCTH NpsIMOI U TIOCKOCTH. [TapannenbHOCTh MIIOCKOCTEN.

2. AXcuoMsl CTCPCOMCTPHUH. CJ'IC,[[CTBI/IH N3 aKCHUOM.

3. ITapajutenpHbIe IPMBIE B TPOCTPAHCTBE.

B ¢.1.11.

4. IlepneHauKynapHOCTh TNpsAMOM | IIOCKOCTU. Ilepnenpukynsap u
HAKJIOHHAs. YTOJI MeXAy NPSIMOH M MIIOCKOCTHIO.

5. JIByrpaHHBIN yros. Yroil Mexay IJIOCKOCTAMU. IleprnenauKyIsspHOCTD
JIBYX TIJIOCKOCTEH.

IIpakTHYeckne padoThl

1. Pemenue 3a1a4 Ha TeMy NEPHNEHAUKYISAP U HAKIOHHAs, YrOJl MEXKIY
MPSIMOM U TUNIOCKOCTBIO.

2. Pemenne 3amau Ha  TeMy  Yrol — MEXAYy  IUIOCKOCTSIMH,
MEePIEeHIUKYISIPHOCTD JBYX IIOCKOCTEH.

B ¢.1.II.

KoHTpoJsbHbIe padoThl

CamocTosiTesibHasi padoTa 00y4YarOmmMXxcst

11




BsaumHoe pacronoxeHue JByX OpsIMbIX B IPOCTPAHCTBE.

Yros Mexay IpsiMOM U INIOCKOCTBIO.

JIByrpaHHbI{ yroJ.

IlapanienbHblil mepeHoC B MPOCTPAHCTBE.

N300paskeHne MPOCTPAHCTBEHHBIX (QUTYD.

[lapannensHoe NPOEKTHPOBAHHE

Tema 3.2. MHOTOTpaHHUKH Coaeprxanue yueOHOIro MaTepuaJa 10
1. Bepuunsl, peOpa, rpanu MHOrorpaHHuka. Pazseprka. MHororpanssle
yribl. Beinykiible MHororpanHuku. Teopema Ditnepa.
2. [Tpusma. Ilpsimas u HakioHHas npusMa. IlpaBuibHas mnpu3Ma.
[Tapamnenenunen. Ky6.
3. ITupamupa. IlpaBuibHas nupamuzaa. YcedenHas nupamuaa. Terpasap.
4. CuMmmeTpu B Ky0Oe, B mapajulesienuIesie, B Ipu3Me U NUpaMue.
. Ceuenus Ky0a, MPU3MBI ¥ TUPAMUJIBI.
IlpakTHyeckne padoTol 6
1. Haxos1eHre 371€eMEHTOB IPABUIIBHOW IPU3MBL.
2. Haxo’xJieH1e 3J1eMeHTOB MUPAMU/Ibl, TPaBIIIbHOW MUPAMHJIBI.
3. [Toctpoenue ceuenus Kyda, IpU3Mbl U TUPAMU/IBL.
KonTpoJsbHbIe padoThl
CamocrosiTesibHasg padoTa 00y4alOIMIMXCH 6
Brinyxiible MHOrorpanHuku. Teopema Dilniepa.
[IpsiMasi 1 HaKJIOHHAs MpU3Ma.
Terpasnp, okTasap, JOAECKA AP U UKOCAIAP
CumMeTpu B KyOe, B apajijiesienunesie, B Ipu3Me U Nupamue.
Ceuenus Ky0a, IPU3MBbI U THPAMUJIBL.
Tema 3.3. Tena u moBepxHoctn | Cojep:kaHue y4e0OHOro Marepuasa 6
BpallCHUS 1. [Mwmuap. OcHoBaHMe, BbICOTa, OOKOBasi MOBEPXHOCTh, 0Opa3yromias,
pa3BepTKka. OceBble CEUEeHUS U CEeUeHUs, apasieIbHble OCHOBAHUIO.
2. Konyc. VYceuennbiit konyc. OcHoOBaHue, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3syromas, pa3BepTka. (OceBble CEUEHUS U CEUYCHHH,
napajiesIbHble OCHOBAHHUIO.
3. [ap u chepa, ux ceuenus. KacarenpHas naockocTs K chepe.
IlpakTHyeckne padoTsbl 4

12




1. Haxosxienne 271eMeHTOB IIWIMH/IPA, CEUCHUSI [IMITHH]IPA.

2. Haxox1eHne 2J1eMEHTOB KOHYCa, CEYEHMsI KOHYyca.

KonTposibHbIe padoThl

CamocTosiTesibHasi padoTa 00yYarOmmXxcst

OceBbIe ceUCHHS KOHYCa U NWJIMHAPA, CCUCHUS, MTapaJlJICJIbHBIC OCHOBAHMUIO.

Ceuenus mapa u chepsbl.

Tema 3.4. 3mepenus B
reoOMeTpuH

Coaep:xaHue y4eOHOro MaTepuaJia

1. ®opmynbl 06beMa MUPAMHJIbI U KOHYCA.

2.  DopMyIbl MJIONIAIU TOBEPXHOCTEH IMIIMHAPA U KOHYCA.

3.  ®opmynbl 00beMa mapa u mwionanu chepsl.

4., Tlomobue Ten. OTHOWIEHUS IUIOIMIAACH IOBEPXHOCTEH U 0OBEMOB
OJTOOHBIX TEI.

B (...

B (...

IIpakTnyeckue padorTol

1. Boruucinenne o0beMOB Ky0a, MPsSMOYTOJILHOTO IapasulesieuIena,
MIPU3MBI, HUIHH]IPA.

2. Brrunciienre miomana noBEpXHOCTEN HWIIMHIPA U KOHYCA

3. Beruucnenune o0bema 1apa u miomaam chepsl.

KonTpoJsbHbIe padoThl

CamocrosTeabHas paﬁoTa oﬁyqalonmxm

WuTterpanbHas popmyina oobema.

OtHomeHus i (O IENET HOBCpXHOCTeﬁ HOI[O6HLIX TCII.

OTtHoIlIeHNa 00HEMOB MOLO00HBIX TEIL.

Tema 3.5. KoopauHats! u
BEKTOPBI.

Conep:xaHue y4eOHOro MaTepuaJsia

13

1. IlpsmoyromnbHas (AekapToBa) cHcCTeMa KOOPAWHAT B IMPOCTPAHCTBE.
dopmysia pacCTOSHUSI MEXAY ABYMS TOUKAMH.

2. YpaBHeHUs chepsl, IIOCKOCTH U MPSIMOH.

3. Bekropel. Monyns Bekropa. PaeHctBo BekTopoB. CliojkeHue
BEKTOPOB. Y MHOKEHUE BEKTOpa HA YUCIIO.

4. Pa3noxeHHe BEKTOpa [0 HaNpaBICHUSIM. YTOJI MEXIy JBYMs
BEKTOpaMH.

5. Ilpoekmus BekTopa Ha ocb. KoopamHatel BekTopa. CkalspHOe
MIPOM3BEJICHHE BEKTOPOB.

6. Hcnonp3oBaHue  KOOpPAMHAT M BEKTOPOB  MPU  pPEUICHUH

13




MaTeMaTHYCCKUX 3aJa4.

7. Hcnons3oBanne KOOpAWHAT M BCKTOPOB IIpHW PCIICHHU IMPUKIAIHBIX
3aaa4.

IIpakTuyeckue padoThl

1. Beruncnenne Mopayns BekTopa. PemieHue 3amad  Ha o CIIOKEHUE
BEKTOPOB, YMHO)KEHUE BEKTOpa Ha YMCJIO, HAXOXIAECHUE PACCTOSIHUSA MEXIY
ABYMSA TOYKaMU

2. OnpeneneHue KOOpAMHAT BEKTOpA. BpIUMCIEHHE  CKAISPHOIO
IIPOU3BEJICHUS] BEKTOPOB.

KonTposabHbie padoTsl

CamocrosiTesibHasA padoTa 00yyaromuxcst

10

[IpsmoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B IPOCTPAHCTRE.

Onepanuu ¢ BEKTOpaMHu.

Paznoxenue BCKTOpA 110 HAITPABJICHUSAM.

CxasipHOE ITPOHU3BEICHHE BEKTOPOB.

MareMaTH4decKue 3a4aud Ha UCIIOJIb30BaHHUE KOOpAUHAT U BEKTOPOB.

HpI/IKHaI[HHe 3ala4U Ha UCIIOJIb30BAHUC KOOPANHAT U BEKTOPOB.

Paznea 4. Hagana
MATEeMATHYECKOIr0 AaHAJIN3A

52

Tema 4.1. [TocnenoBaTenbHOCTH

Conep:xaHue y4eOHOro MaTepuaJsia

1. TlocnemomatenpHocTH.  CyIlecTBOBaHWE  Mpeaena  MOHOTOHHOM
OTpaHUYEHHON MOCIEA0BATEIHHOCTH.

IIpakTHyeckne padoThI

KoHTpoJbHbIe padoThI

CamocrosiTesibHas padoTa 00y4arOMMXCs

beckoneuHo yObIBarolas TeOMETpHYECKas TMPOrPeccHss U €ee CyMMa.
HenpepriBHOCTH QyHKITMN

Tema 4.2. IlpousBoHas u ee
MIPUMEHEHHE

Conep:xanue yueOHOro MaTepuaJa

16

1. [TpousBonnas.  IlomsTme 0  mpous3BogHOM  ¢yHKuuH, e
TCOMETPUUYECKUIN U (PU3UUECKUI CMBICI.
2. YpaBHeHHUEe KacaTeNbHOU K TpaduKy (yHKIHH.

14




3. [Tpou3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO.

4. [Tpon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIUH.

o. [TpuMmeHeHrne MPOU3BOTHON K UCCICIOBAHUIO (DYHKIIHMIA U TTOCTPOSHUIO
rpauKoOB.

6. [Ipumepbl  MCNOJNB30BaHHWS ~ NPOM3BOJHOW  JJII  HAXOXKIACHUSA
HAWJIYYlIEro pelIeHUs B IPUKIIAJHBIX 3a/1a4ax.

B ¢.1L.II.

7. [IpumeneHne NPOU3BOAHON K MCCIICTOBAHUIO (DYHKIIUH U MTOCTPOCHHUIO
rpauKoB.

8. Haxoxxnenue ckopocTd Uil Ipolrecca, 3aJaHHoro ¢Gopmynoil u
rpauKOM.

IIpakTuyeckue padoThl

1. CocraBneHue ypaBHCHHS KacaTelbHOU K rpaduKy HyHKIUH.

2.  Beruncnenue HPOU3BOIHOM c UCIIOJIb30BaHUE HpaBHII
maddepeHIUpOBaHUS

3. HccnenoBanue (GpyHKUMU HpPU MOMOIIM MPOU3BOAHON M MOCTpPOEHHE
rpaduxka.

KonTtposabHbie padoTsI

CamocrosTeabHas paﬁoTa oﬁyqalonmxm

[TonsiTre 0 MPOU3BOAHON PYHKIIMH, €€ T€OMETPUUECKHI CMBICII.

DU3NYECKUI CMBICI IPOU3BOIHOM.

HpI/IMepH HUCIIOJIBb30BaHUA HpOHBBOI[HOﬁ AJId HaXO0XICHHUA HaAWIYUlICro
PEHICHUS B MPUKJIAAHBIX 3aga4ax.

I'eomeTpuyecknii CMbICIT BTOPOH IIPOU3BOJIHOM.

BTOpaH IMpoOnU3BOJAHAsd, €€ FGOMeTpI/I‘-ICCKI/Iﬁ CMBICIJI.

DU3NYECKUI CMBICI TPOU3BOJIHOM.

[TocTpoenue rpaduka GyHKIUHU C UCTIOIH30BAHUEM ITPOU3BOIAHOM.

10

Tema 4.3. IlepBooOpazHas u
HHTErpai

Conep:xanue yueOHOro MaTepuaJia

1. [TepBooOpa3Has u UHTErpal.
2. HaxoxaeHne HeonpeaeaeHHOro HHTErpaa.
3. [TpuMeHeHHEe ONpeneneHHOro MHTerpaga Aias HaXOXKACHUS IUIOIAAN

KPHUBOJIMHEWHOH TPANCLMH.

15

11




4, dopmyna Herorona—JleiioHuna.

. [TpuMepbl IprMeHEeH!s] UHTEerpajla B SKOHOMUKE M (prHaHCaX.

6. [Tpumepsl IpUMeHEeHHsI UHTErpajia B PU3UKE U TEOMETPHUU.

IIpakTnyeckune padorTsl

KonTposbHbIe padoThbl

CamocTrosiTesibHasi padoTa 00yYaromMXxcst

Meroabsl HaxOXXJIEHHsS  HEOINPEACIICHHOIO HHTErpajia 4epe3 3aMeHy
MIEPEMEHHBIX

®opmyna HeroTona-JleiiOnuma

Pazgen 5. KomOunaropuka,
CTATHCTHKA U TEOPHsI
BEPOSITHOCTH.

31

Tema 5.1. DneMeHTHI
KOMOMHATOPUKHU

Coaep:xanue yueOHOro MaTepuaJia

1. OCHOBHBIC TTOHATHUSI KOM6I/IHaTOpI/IKI/I.

2. 3ajauud Ha MOJCYET YHCIIa pa3MEIIeHUH, TePECTAHOBOK, COYCTAHU.

B ¢.11.11.

3. ®opmyma Omnoma  Hprotona.  CBolicTBa  OMHOMHHAJIBHBIX
ko3 uunentoB. TpeyronbHuk [Tackais.

IIpakTnuyeckune padoTnl

KonTposabHbie padoTsl

CamocrosiTesibHas padoTa 00y4arOMMXCH

OCHOBHbBIC TOHATHUS KOM6I/IHaTOpI/IKI/I.

Cxema perieHns KOMOMHATOPHBIX 3a7a4

3amaun Ha epedop BapHaHTOB.

CBoiicTBa OuHOMMHANBHBIX K03 duimenton. Tpeyronpuuk Iackans.

Tema 5.2. DneMeHTHI TEOpUHN
BEPOSITHOCTEM.

Conep:kanue y4eOHOro MaTepuaa

1.  CoObiTHe, BEpOITHOCTb COOBITHSA, CII0KEHNUE U YMHOKECHHE
BeposTHOCTeH. [IoHsITHE 0 HE3aBUCUMOCTH COOBITHH.

B ¢.1.11.

2.  JluckpeTHas CIyJaiHas BEIMIMHA, 3aKOH €€ PaCIpe/ICIICHHUS.

3. YwucnoBble XapaKTEPUCTHKHU TUCKPETHON CIy4ailHON BETUYNHBI.

4, [TousaTHe 0 3aK0HE OOJIBIINX YUCE.

16




IIpakTuyeckue padoThl

KonTposbHbIe padoThbl

CamocrosiTesibHas paboTa 00y4aromMXCs

BeposiTHOCTH COOBITHSA, CITOKEHHE U YMHOXKEHHUE COOBITHIA

3aKOH pacnpeiesIeHHs CIIy4YalHOW BETUYMHBI

Tema 5.3. DneMeHTHI
MATEMATUUYECKOI
CTaTUCTHUKU

Conep:xanue yueOHOro MaTepuasa

1. TlpencraBneHue AaHHBIX (TAOIUIIBI, THArPAMMBI, TPAPUKH).

B (...

2. T'enepanbHasi COBOKYIHOCTbH, BBIOOPKA, cpefHee apupMeTHIecKoe,
MeuaHa.

3. ITonsTHE 0 3amauax MaTeMaTHYEeCKOH CTaTHUCTHKM.

IIpakTnyeckune padoTnl

KonTposabHbie padoTsl

CamocrosiTesibHas padoTa 00yyaromuxcst

NunuBuyanbHbINA IPOEKT
3ammTa MHAUBUAYAJILHOTO TPOEKTa

Bcero:

351
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3. YCJIOBUS PEAJIM3AIIMU OBINEOBPA3OBATEJIBHOI'O YYEBHOI'O
HNPEIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHn 0

Peanu3anus 06meo0pa3zoBaTesHOTO y4eOHOTO MpeMeTa TpedyeT HaInYus yueOHOro KabnHera
MaTeMaTHKH.

O6opynoBanne kKadUHeTa MaTEeMATUKU:
— TI0C3J0YHBIC MECTA CTYJCHTOB;
— pabouee MECTO MpenoaBarels;

— HansIHbIe TocoOust (Yy4eOHUKH, TEPMUHOJIIOTUYECKUE CIIOBAPU PA3HBIX THIIOB, ONIOPHBIC
KOHCIEKTHI-IIJIAKAThI, CTEHBl, KAPTOUYKH, pa3JaTOYHBIA MaTephall, KOMILICKTHI
MpaKTUYECKHUX padboT).

TexHnyeckue cpeacTBa 00yyeHus:
—  MYJBTHMEAUNHBII IPOESKTOP;
— HOYTOYK;
— TIPOEKUMOHHBIA YKpaH;
— TIPUHTEP YepHO-OEbIi JTa3epHBIi;

— KOMIIbIOTEPHAS TEXHUKA IS O0YYAIONIMXCS C HATMYUEM JIMIEH3UOHHOTO MPOrPaMMHOTO
o0ecIeycHus;

— OJIOK IIUTaHUS;
— HayIIHUKH ¢ MUKPO(POHOM;
— uudpooii poToamnmapar;
— BHJIEOKaMepa;
— CKaHep;
—  KOJIOHKH.
3.2. HudpopmanuoHHoe o0ecrieyeHNe 00y IeHUsI

Ilepeyenn PeKOMEeHIyeMbIX Y4eOHBIX U3/1aHUM, HNurepuer-pecypcos,
JAOIOJHUTEIBHOM JTUTEPATYPHI

OcHOBHBIC MCTOYHUKH:

1. II.A.AnumoB Aurebpa um Hayajna MatemaTudeckoro anammsa. 10-11 kmaccel M.:
ITpocsemenue, 2019.-463 c.

2. WN.JI. Conoseitunk, B.T. Jlucuukua COOpHHK 3a/1a4 110 MAaTEeMAaTUKE I TEXHHKYMOB:
000 «M3narensctBo «Mup u ObpazoBanuer, 2013. 464 c.

3. Aranacsn JI.C., Byry3oB B.®. u ap. 'eomerpus. YueOHuk s cpeaHent mkosl. 10-11
kiaccsl. — M.: [IpocBemenue 2018 — 255 c.

I[OHOJIHI/ITCJILHLIG HCTOYHHUKH:

1. Kpemep H.II. Teopus BeposTHOCTEH M MaTeMaTHYecKas CTaTHCTHUKA: Y4EeOHUK IJis
BY30B. — 2-€ U3/l., nepepad. u gom. — M.: KOHUTU-JTAHA, 2004. — 573 c.

2. Jlsmxo U.W., Bospuyk A.K., TI'ait S.I'., ['onosau I'.I1. CripaBouHOe mmocoOue Mo BBICIICH
maremaruke. T.1: MaTemaTuueckuil aHanu3: BBEICHUE B aHAIU3, IPOU3BO/IHAS, HUHTErpall.

— M.: Equropuan YPCC, 2004. — 360 c.



Humepnem-pecypcot

1)
2)
3)
4)
5)
6)
7)

8)
9)

http://www.youtube.com/watch?v=TXFmRLiSpKo (I'eomeTpuueckuii cMbIcI
MIPOM3BOTHOM )

http://www.youtube.com/watch?v=PbbyP80Ev-g (JIekuus 1. [leppoobpasHas u
HEOIpE/ICIICHHbINA HHTErPa)

http://www.youtube.com/watch?v=2N-1jQ_T798&feature=channel (Jlekrus 5.
WuterpupoBaHue 1o 4acTsm)

http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel (Jlexus 2.
TaGmiia OCHOBHBIX UHTETPAJIOB)

http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel (Jlexuus 3.
HemnocpencTBeHHOE HHTETPUPOBAHUE)

http://www.youtube.com/watch?v=s-FDv3K1KHU&feature=channel (Jlekuwus 4. MeTon
MOJICTAHOBKH )

http://www.youtube.com/watch?v=dU_FMq_IssO&feature=channel (Jlexus 12. [Tousitre
OIPEICIICHHOTO MHTErpasia)

http://www.youtube.com/watch?v=C_7clQcJP-c (Teopus BeposTHOCTH)
http://www.youtube.com/watch?v=dZPRzB1Nj08 (JIekiws 6. KomMIuieKcHbIE YncIia)
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http://www.youtube.com/watch?v=TxFmRLiSpKo
http://www.youtube.com/watch?v=PbbyP8oEv-g
http://www.youtube.com/watch?v=2N-1jQ_T798&feature=channel
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel
http://www.youtube.com/watch?v=s-FDv3K1KHU&feature=channel
http://www.youtube.com/watch?v=dU_FMq_lss0&feature=channel
http://www.youtube.com/watch?v=C_7clQcJP-c
http://www.youtube.com/watch?v=dZPRzB1Nj08

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KoHTpoJib M oLeHKa pe3yibTaToOB OCBOCHHS 00IIe00pa30oBaTeIbHOr0 y4eOHOro IMpeaMeTa

OCYHICCTBIACTCA  IPCIOAABATCIIEM B

TECTUPOBAaHHUA, a TaKXKE BBIIIOJHCHHUA O6y‘IaIOH_[I/IMI/ICSI HUHAUBHUAYAJIIBHBIX W TI'PYHIIOBBIX

nporecce

IIPOBEICHUS  ayAUTOPHBIX

3aJJaHHii, TPAKTUIECKUX U KOHTPOJBHBIX PadoT.

PesyabTrarel 00yuyeHust (OCBOEHHbBIE

YMeHHs, YCBOCHHbIE 3HAHUA)

@®opMbI U MeTO/IbI KOHTPOJISA M OLlEHKH

pe3yabTaToB 00y4eHHust

YMenus:

Pa3BuTHe NOHSITHS 0 YHCIe

- BBITIOJHATH apU(PMETUICCKHC ICHCTBHS HAJ
YHUCIAMHU, COYETas YCTHBIE U IUChbMCHHBIC
MPUEMBI; HAXOAUTh MPUOIMKEHHBIC 3HAUCHUS
BEJIMYMH W  TOTPEHIHOCTH  BBIYMCICHHI
(abconroTHAsE U OTHOCUTENIbHAS); CPABHUBATH
YHUCIIOBBIC BRIPAKEHUS;

IIpeoOpa3oBanusi npocTelMx
TPUTOHOMETPUYECKUX BBIPAKEHUIA,
npocTeiilne TPUTOHOMETPHYECKHE
YPABHEHHS M HEPABEHCTBA, APKCHHYC,
APKKOCHHYC, AaPKTAHT€HC YHCJIA

- HaxOJUTh 3HAYCHUS TPUTOHOMETPHUCCKUX
BBIpQXXEHH HAa  OCHOBE  OMpeeNeHus,
UCTIONB3YS npu HEO0OXOIUMOCTH
WHCTPYMCHTAJLHBIC CPEJICTBA; TOJIB30BATHCS
NpUOIMKEHHOW OIEHKOW MPH MPAKTHUECKUX
pacuerax;

KopHuu, crenenu, jorapugmsl

- HaxOJUThb 3HAYEHHs] KOpHs, CTENEHH,
norapudma, TPUTOHOMETPUUECKHUX
BBID@KEHUII HAa  OCHOBE  ONpEAEICHMS,
UCTIONB3YS npu HEOO0XO0IUMOCTH

WHCTPYMEHTAJIbHBIE CPEICTBA; MOJIb30BATHCS
NpUOJIMKEHHOW OLIEHKOW MpU MPaKTHUECKUX
pacuerax;

DYHKIUH, UX CBOICTBA U IPaUKH

- BBIUMCIIATH 3Ha4eHHWE (QYHKIUU
3aJaHHOMY 3HA4EHUIO  apryMeHTa
pa3IMYHbBIX crioco0ax 3afaHus QyHKINU;
- OTIPE/ICTISITh OCHOBHBIC CBOWCTBA YHCIOBBIX
(byHKUUH, HIUTIOCTPUPOBATh UX Ha TpaduKax;
CTpOUTh TpapUKud U3YYCHHBIX (DYHKIIHIA,
WIIIOCTpUPOBaTh 10 rpaduKy CBOICTBa
AIIEMEHTAPHBIX (DYHKIIHIA;

- HCIOJIb30BaTh IMOHATHE (DYHKIMM OIS

o
pu

[IpakTuyeckas padora: IlpubnmxeHHbIe
Beluncienus. [lorpemuoctu npubimxeHui.

IIpakTuueckas padora: IIpeoOpasoBanus c
HCTIONIb30BaHUEM (OPMYJI CHHYCA U
KOCHHYCa CyMMBI M Pa3HOCTH [IByX YIJIOB.
[IpakTuueckas pabora: [IpeobpazoBanus ¢
UCIIO0JIb30BaHUEM (DOPMYJT TAHI'€HCA CYMMBI
Y Pa3HOCTHU ABYX YIJIOB.

[IpakTuyeckas pabora: @opMyIibl
MIPUBEICHUS

[IpakTuueckas pabora: Pemenue
TPUTOHOMETPUYECKUX YPaBHEHUM.

Tect no teme: IIpocreitmme
TPUTOHOMETPUYECKUE HEPABEHCTBA

[IpakTnueckas padbora: 3agauu Ha
npeoOpa3oBaHUE U HAXOXKIACHNE KOpHEH
HaTypaJIbHOW CTENIEHU U3 YUCJIa.
[IpakTuueckas pabora: 3agauu Ha
npeoOpa3oBaHne W HaXOXKICHHUE CTETICHEH ¢
panMoHaIbHBIMU TTOKA3aTENSIMU.
[IpakTuueckas pabora: 3agauu Ha
npeoOpa3oBaHue U HAXOXKJICHHUE
sorapupMoB.

KonTpomnpHas pabora o teme: OyHKINU.
OO6macth onpeesIeHus] © MHOYKECTBO
3HAUEHUH; MOCTpoeHHE rpapuKoB PYHKIIHIA
[Ipaktrueckas padota: [IpeoOpazoBanue

rpaduKoB QYHKITHI.
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3aHSATHH,




OIMCAHUS U aHAJIN3a 3aBUCUMOCTEH BEITMYMH;
HaXOJUTh  TPOHU3BOJIHBIC  BIIEMEHTAPHBIX
GyHKIHH;

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

- WCIOJIB30BATh MPOU3BOIHYIO Ul W3YUEHUS
CBOMCTB (D)YHKIIMH U TOCTPOCHUS TPAPUKOB;

- MIPUMEHSTH MPOU3BOAHYIO JUIS MPOBEACHUS
NpUOJIMKEHHBIX BBIYUCICHUHN, pelIaTh 3a/1a4n
NPUKIAJHOTO XapakTepa Ha HaXO0XICHUE
HanOOJIBIIETO ¥ HAMMEHBIIETO 3HAYCHHUS;

- BBIUMCIATE B TPOCTEHIINX  CIy4asx
womamgM M 00BeMbl C HCIOJIB30BaHUEM
OIIPEJIETICHHOI0 HHTETPaa;

YpaBHeHusI 4 HepaBeHCTBA

- pelaTh palMOHAaIbHbIE, IOKA3aTEIbHbIE,
JorapupMUUEcKue, TPUTOHOMETPUUECKHE
YpaBHEHHUS, CBOJSLIMECS K JMHEWHBIM U
KBaJpaTHbIM, a  TaKkKe  AaHAJOTUYHbIC
HEPABEHCTBA U CUCTEMBI;

- HUCNONb30BaTh  rpaduyecKkuit
pElleHUs] ypaBHEHUIN U HEPABEHCTB;
- U300pakaTb Ha KOOPJMHATHOM IJIOCKOCTH
pELIeHUs] YPaBHEHU, HEPABEHCTB U CUCTEM C
JBYMsI HEU3BECTHBIMU;

- COCTaBJsATh W pellaTbh YpaBHEHUS U
HEPABEHCTBA, CBA3BIBAIOIIME HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM 4HCIE
NPUKJIAJHBIX) 3a/1a4ax.

MCTOA

- pematb MpocTeiime KOMOMHATOpPHBIE
3aJaud  METoAOM Iepebopa, a Takke ¢
UCIIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

- BBIYMCIATH B INPOCTEMIINX  CIIydasx
BEPOATHOCTH COOBITHI Ha OCHOBE IOJICUETa
qKCIla UICXO/I0B;

IIpsimble ¥ I0CKOCTH

B IIPOCTPAHCTBE

- pacrmo3HaBaThb Ha uYepTeX)ax M MOAEINAX
IPOCTPAaHCTBEHHBIE  (POPMBI;  COOTHOCHTH
TPEXMCPHBIC 00BEKTBI C HX OIIMCaHUuAMHU,
HN300paKCHUSIMU;

- OIIUChIBATh B3alMHOC PAaCIIOJIOKCHUC
NpPSIMBIX W IJIOCKOCTEM B MPOCTPAHCTBE,
apryMEeHTHPOBAaTh CBOU CYXKJEHHUs 00 3TOM

[IpakTuueckas padora: CocraBiieHue
ypaBHEHHUS KacaTelbHOU K rpaduKy
GbyHKIMN.

[IpakTrueckas padota: Beraucienue
IIPOU3BOJIHOM C UCIIOJIb30BAHUE ITPABUIT
nuddepeHIpoBaHus.

[IpakTuueckas padora: HMccienoanue
(GYHKIIUY TpY TOMOIIM [TPOU3BOIHON U
noctpoenue rpaduka. [Ipakrruueckas
pabora: Haxoxenue onpeneneHHOro u
HEOIIpeIeJICHHOT0 HHTErpaia.
KonTponbnas pabora mo Teme:
«HaxoxeHue HeonpeaeaIeHHOro
UHTErpaa»

[IpakTuyeckas pabora: ParpionansHbie
YPaBHEHHUS U CUCTEMBI.

[IpakTuueckas pabora: MppanuoHanbHbie
YPaBHEHHUS U CUCTEMBI.

IIpakTuueckas padora: I[lokasaTenbHble
YPaBHEHHUS U CUCTEMBI.

[IpakTuyeckas padora:
TpuroHomeTpuuecKre ypaBHEHUS U
CHUCTEMBI

[IpakTuyeckas pabota: ParrioHanbHbIe
HEPABEHCTBA

[IpakTuueckas padora: MppannoHanbHble
HEPABEHCTBA

IIpakTuueckas padora: I[TokazaTenbHble
HEPABCHCTBA.

KonTtponbHas pabora no teme: «Pemenue
HMPPALMOHAIIBHBIX U ITOKA3aTEIbHBIX
YpaBHEHUI»

[IpakTuueckas pabora: Pemenue 3agau Ha
TEMY YToJl MeXKy IIOCKOCTSIMU,
MIEPIEHUKYISIPHOCTD JBYX INIOCKOCTEH.
[Ipaktrueckass ~ pabora: Haxoxnenue
3JIEMEHTOB IPABWIBHOU IIPU3MBI.
[Ipaktrueckass ~ pabora: Brruncienue
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PacIoI0KEHUH;
- aHAIM3MPOBATh B MPOCTEHIIUX CIydasx
B3aMIMHOE  pACIOJOKEHUE OOBEKTOB B
MIPOCTPAHCTBE;

- 1300pakaTh OCHOBHBIE MHOTOTPAaHHUKU M
KpyIJible Teja; BBIIOJIHATh YEPTEeXKHU 110
YCIIOBUSIM 3aj1ay;

- CTpOUTH HPOCTEUIINE
MPU3MBI, TUPAMU/IBI;

- peuarh IIAHUMETPUUYECKHUE U MPOCTEUIINE
CTEPEOMETPUYECKUE 33aud Ha HaXO0XKJIECHUE

ceueHus Kyoa,

FCOMETPHUCCKHUX BEJIMYUH (JUIMH, VIJIOB,
rioaaei, o0beMoB);

- HCIIOJIb30BaTh pH pelIeHun
CTEPEOMETPUUYCCKUX 3a71a4

IIAHUMETPHUICCKUC (1)aKTI>I N MCTOAbI,
MNpOBOAUTL JAOKAa3aTCIIbHBIC PACCYXKICHHUA B
X0[€ pCUICHUA 3aaa4,

- HCIIOJIB30BAaTh HpI/IO6peTeHHI>Ie 3HaHHUA H
YMCHUA B HpaKTquCKOﬁ ACATCIIBHOCTH H
MMOBCEAHECBHON JKU3HH IS MPAKTUYCCKUX
pacyeToB, HCIIOJIb3Yys IIPpU HCO6X0)II/IMOCTI/I

OCHOBHBIX 3JICMCHTOB ILIOIIagu MOJHOU U

OOKOBOI TOBEPXHOCTH MPHU3MBI.
[Ipaktrueckas padora: Haxoxnenue
9JIEMEHTOB TapaJuieNenumnesa, Kyoa.
[IpakTrueckas padota: Haxoxnenue
3JIEMEHTOB IUPaMU/Ibl, IPABUIBLHOM
MUPAMU/IBL.

[IpakTuueckas padora: I[Tocrpoenune
cedeHus KyOa, MpU3Mbl U TUPAMU/IBI

CIIpaBOYHBIC MaTepuaabl M IPOCTEHIINE
BBIYMCIIMTENIbHBIE YCTPOMCTBA.
3HaHus:

- 3HA4YCHUC MaTCMaTI/I‘-IeCKOI\/JI HaYKI/I JJIA
pelieHus 3a7a4y, BO3HHMKAIONIMX B TEOPUU U
MpaKTUKE, IIUPOTY U B TO IKE BpeMi
OTPaHUYEHHOCTh MPUMEHEHUS
MaTEMaTU4YCCKUX METOAOB K aHanmy u
HCCJIEIOBAHUIO TPOIIECCOB M SIBIICHUM B
IpUPOJIE U OOIIECTBE;

- 3HAUe€HHWE TPAKTUKH H  BOIPOCOB,
BO3HUKAKOIIINUX B CaMOﬁ MaTreéMaTukKe aJIsd
(dbopMUPOBaHUS U PA3BUTHUSI MAaTEMATHUECKOMN
HaYKI/I, I/ICTOpI/IIO pa3BI/ITI/I$I IIOHATHUA YHCIIA,
CO3HaHus MaTEeMaTHYECKOIO aHaju3a,
BO3HUKHOBCHUA U paSBI/ITI/ISI FeOMeTpI/II/I;

- YHHUBEpCAIbHBIH XapaKTep 3aKOHOB JIOTHKHU
MaTeEMaTHYECKHUX paccyKIeHNH, 150,
MPUMEHUMOCTh BO BCEX o0acTsax
YeIOBEUYCCKOU NCATCIHHOCTH;

- BEPOATHOCTHBIA XapakTep Ppa3IUYHBIX
MIPOIIECCOB OKPY>KAIOIIET0 MUPA.

KoMOuHMpOBaHHBIN: HHAUBUAYAIbHBINA 1
(GpOHTATBHBIN ONPOC B XO€ ayTUTOPHBIX
3aHATUH, KOHTPOJIb BBIIIOJIHEHUS
VHJUBUIYAJIbHBIX U TPYNIOBBIX 33JaHUN,
3aciIyllIMBaHue pedepaToB U TOKIAT0B
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Pa3zpadorumnk:

OBIIOY KATK npenoaaBarTeib E.JI.LKypamoBa

(mecTo paboThI) (3aHMMaemast JOJKHOCTD ) (nHULIMATBL, (haMUITHS)
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TemaTnuyecknii mian yuyeoOHoro npeamera «MaremaTuka» 1 Kypc

CneuuanbHocth: 23.02.01 Opranu3aunusi nepeBo3oK M yIpaBJjieHHe HA TPAHCIIOPTe

Ne m\nm HaumenoBanue paszgenoB u | MakcuMajbHasi Obsi3aTenbHbIE yueOHbIC CamocTosiTeIbHA
TeM y'-[eﬁﬂafl 3aHATHUSA, YAChI A
HArpy3Ka Bcer | B Tom uncae yuebnas
CTyJA€HTa 0 JeKIUU Hp/p Harpyska
CTY/JA€eHTa
BBenenue 1 1 1 - -
Pasznen 1. | AareGpa 127 81 63 18 46
Tema 1.1, Pa3Butue nousTus o 8 5 3 5 3
qrCIie
Tema 1.2. | OCHOBBI TPUTOHOMETPHH. 50 34 26 8 16
Tema 1.3, | KOPHH, CTCICHH H 40 28 | 22 6 12
JorapuhMbl
DyHKIMHU, UX CBOWCTBA U
rpaduxu. CTeneHHsle,
Tema 1.4. | mokasarenbHbIC U 29 14 12 2 15
norapudmuyueckue
byHKIUN
Pasen 2. | PABHEHWS H 34 28 | 16 12 6
HEepPaBeHCTBA
Pasnen 3. | I'eomerpus 106 72 48 24 34
Tena 3.1, [IpsiMble U MIIOCKOCTHU B 20 14 10 4 6
MIPOCTPAHCTBE
Tema 3.2. | MHOrOrpaHHUKH 22 16 10 6 6
Tema3.3. | |C1a M IOBEPXHOCTH 16 10 6 4 6
BpalleHus
Tema 3.4. | 3MepeHus B reomeTpuun 20 14 8 6 6
Tema 3.5. | KoopauHathl 1 BEKTOPHI 28 18 14 4 10
Hayagna
Pa3znen 4. | MaTeMaTHYeCKOro 52 36 30 6 16
aHaJmn3a
Tema 4.1. | IlocienoBareabHOCTH 4 2 2 - 2
Tema 4.2, | IPOM3BOMHAA 1 e 32 2 | 16 6 10
MPUMEHEHUE
Tema 4.3, | [1epBoOOpasHas u 16 12 | 12 i 4
WHTETpal
KomOunaropuka,
Paznen S. | cratuctuka u Teopus 31 20 20 - 11
BEPOSITHOCTH.
Tewa 5.1, | TCMCHTE! 12 6 6 : 6
KOMOMHATOPHUKHU
Tema 52, | 2CMCHTEI TOpHH 10 8 8 - 2
BEPOSITHOCTEH.
DJIEMEHTHI
Tema 5.3. | maTemaTuueckoit 9 6 6 - 3
CTaTHCTUKH
Bcero no npeamery: 351 238 178 60 117
JK3aMeH
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