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1. TACIIOPT PABOYEH TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IPEJIMETA

1.1. Ob6aacTs npuMeHeHNs Y4eOHOM NMPOrpaMMbl

Pabouast mporpamma 00111€00pa30BaTENLHOTO Y4eOHOTO MpeaMeTa SBISETCS YacThi0 OCHOBHOM
npodeccuonanbHor nporpammbl — [IIICC3 B coorBercTBuu ¢ ®I'OC mo cnerumansHOocTH CI1O
23.02.01 Opranusanys nepeBo30K M yIpaBICHUE HA TPAHCTIOPTE.

1.2. Mecto o00meo0pa3oBaTe/IbHOIO Y4eOHOro ImpeaMeTa B CTPYKType OCHOBHOM
npogeccuoHaILHON 0011e00pa3oBaTe/IbHONH MporpaMmMel: 001Ie00pa30BaTeNbHbIN yUeOHBIN
IpeIMET BXOAUT B 00111€00pa30BaTEIbHBII UKL

1.3. Hearu u 3amaum o0meo0pa3oBaTeJbHOr0 Y4eOHOro mpeaMera — TpPeO0OBaHHS K
pe3yJbTaTaM OCBOEHUsI Y4eOHOI0 NpeaMeTa:

OcBoenne coaepxanus oOmeoOpa3oBaTesbHOr0 yyeOHoro mpeamera «MareMaTHKay
o0ecreynBaeT JOCTUKEHHE CTYICHTAMU CIICAYIOIIUX Pe3y1bmamos:.

JUYHOCHMHBIX . PA3BUTHE JIOTUYECKOTO U KPUTHUECKOIO MBIIUIEHUS], KyJIbTYPbl PEUH,
CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY; (POPMHUPOBAHUE Y YUAIIUXCS HHTEIIIEKTYa IbHON
YECTHOCTH U 0OBbEKTUBHOCTH, CIIOCOOHOCTHU K MTPEOIOJICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB,
BBITEKAIOIINX U3 OOBIICHHOTO OIbITA; BOCIUTAHUE KaueCTB JIMYHOCTH, 00ECIIEUNBAIOIINX
COLIMAJIBHYI0 MOOUJIBHOCTb, CIIOCOOHOCTh IPUHUMATh CAMOCTOSITEIbHbIE PELLICHMUS;
(opMHpOBaHUE KaYeCTB MBIIIJICHUS, HEOOXOUMBIX AJIS alalTallid B COBPEMEHHOM
MH(POPMALIMOHHOM OOLIECTBE; pa3BUTUE UHTEPECa K MATEeMaTUYECKOMY TBOPYECTBY U
MaTeMaTHYECKUX CIIOCOOHOCTEH

Memanpeomemupix: HOPMUPOBAHUE NPEACTABICHUN O MATEMAaTHKE KaK YaCTH
0011eY€eI0BEUECKOM KyJIbTYphl, O 3HAUUMOCTH MAaTEMAaTUKU B Pa3BUTUU [IUBUWIIM3ALMH U
COBPEMEHHOT0 00I11eCTBa; Pa3BUTHUE MPEACTABIECHUIN O MaTeMaTHKE Kak (hopMe OMUCAHUS U
METO/Ie TIO3HAHUS JEHCTBUTENBbHOCTH, CO3/IaHNUE YCIOBUI /17151 MPpUOOPETEHHSI TEPBOHAYATBHOTO
OTbITa MATEMAaTUYECKOTO MOAEIMPOBAHUS; (POpMHUpPOBaHHE OOIINX CTTIOCOOOB MHTEUIEKTYalIbHON
NeSITeIbHOCTH, XapaKTEPHBIX I MATEMaTHKH U SBJISIFOIMXCS OCHOBOM MO3HABaTEIbHON
KYyJIbTYpBl, 3HAUUMOMN AJIs1 pa3IMuHBIX chep YeloBeUeCKON AeITeNbHOCTH

npeoMemubIX: OBIAJICHUE MAaTEMAaTHUYECKUMH 3HAHUSMHU U YMEHUSMH, HEOOXOAUMBIMU JIJIs
NPOI0JDKEHUs 00yUeHHs B CTapIllei KO WM MHBIX 00I11e00pa30BaTeNbHbIX YUPEKICHHSIX,
U3YyYEHHS CMEXHBIX TUCUUIUIMH, IPUMEHEHHUS B IOBCEIHEBHOM KU3HHU; co37jaHKe (pyHIaMeHTa
JUTSE MAaTEMaTHYECKOTO Pa3BUTHA, (POPMHUPOBAHUS MEXAaHU3MOB MBIIIUICHUS, XapaKTEPHBIX IS
MaTeMaTHYECKOH /1eATeIbHOCTH.

1.4, Koau4yecTBO 4YacoB Ha OCBOEHHE MPOrpaMMbl 00Ie00pPa30BATEJLHOI0 Y4eOHOro
npeaMeTa:

MaKCUMaJIbHOW yueOHOM Harpy3Ku cTyaeHTa — 361 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ay TUTOPHOM yueOHOI Harpy3Kku cTyeHTa — 241 Jacos;

CaMOCTOSITENIbHOM paboThl cTyaeHTa — 120 vacos.



2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O

INPEJIMETA

2.1. O0beM 0011e00pa30BaTeIbLHOIO Y4e0HOI0 peAMeTa H BH/AbI y4eOHOH padoThI

Buj yueOHoii padoThl KoimuecTBo
4acoB
MaxkcumanbHasi yueOHasi HAarpy3ka (Bcero) 361
Oobs13aTesibHAs ayAUTOPHAs ydueOHasi HATpy3Ka (Bcero) 241
B TOM YHCIIE:
MPAKTUYECKHUE 3aHATHUS 60
KOHTPOJIbHBIE paOOThI 3)
CamocrosiTesibHasi paboTa cTy/JAeHTa (BCero) 120
B Tom uncJe:
COCTaBJICHHE OIOPHOTO KOHCTIEKTa 28
peleHre CUTYAIIMOHHBIX 33]1a4 C POU3BOACTBEHHBIM COZCPKAHNEM 12
pabora ¢ TabnuamMu 4
paboTa ¢ TeKCTOM y4eOHHKa 6
JIOMAITHSST KOHTPOJIbHAs padoTa 6
peleHre TeKCTOBBIX 3a/1aHui 30
peleHue yrnpaxxHeHHi o o0pasity
CaMOCTOSITENIbHOE M3y4eHHe H 0(OpMIIEHHE TPUMEPOB M3 y4eOHOTO mocoous | 2
BBITIOJIHEHHE TpaduuecKkux padoT 30
BBITIOJTHEHUE PacUeTHO-TpapUIecKuX 3a1a4
WHIUBUIYTBHBIH TPOCKT 1
1

3aluTa IMpoCKTa

Jugpgpepenyupoeannuiii 3auem — 1 cemecmp

Ilpomesrccymounan ammecmayus 6 ghopme IK3amena- 2 cemecmp




2.2. TeMaTHyeCcKHii IJIaH H coacpkanue Oﬁﬂle06pa30BaTeJIbHOFO yqeﬁﬂoro npeamera «MaTeMaTHKa»

HaumeHoBaHue pa3iesioB U TeM Coaeprxanue yueOHOro MaTepuaJia, 1a6opaTopHblie padoThl U O0bem yacos YpoBensn
NPAKTHYECKHUE 3aHATHS, CAMOCTOSITeIbHAsA padoTa 00y4alommuxcst OCBOCHHS
1 2 3 4
Beenenne Coaeprxkanue yueOHOro MaTepuaJia 1
1. Marematuka B HayKe, TEXHUKE, HKOHOMHKE, HH(OPMAIIMOHHBIX 2
TEXHOJIOTUSAX W NPAKTUYECKOM aedArenpHocTU. llenmn u 3agaum u3ydeHus
MaTeMaTUKU B YUYPEXKICHHUSIX HAYaJIbHOTO M CPEIHEro Mpo(ecCHOHATBHOTO
o0pasoBaHMsI.
Pa3znen 1. Anreopa 124
Tema 1.1 Pa3Butre nonsaTus o Cojaepixanue yueOHOro MaTepuasa 3
qyucie 1. I{enple ¥ panMoHAIbHBIC YUCHA. [[eCTBUTEIBHBIE YHCTIA. 2
2. [Tpubnuxennslie Beruucnenus. [lpubnmkenHoe 3HaUeHNnE BETUYUHBI U
MOTPEIIHOCTH MPUOIMKEHUH.
JlabopaTopHbie padoThl
IIpakTnyeckune padoTsl 2
1. Tlpubnuxennsle Beruucienus. [lorpemrnoctu npuOIMKeHUH. 3
KouTpoJbHbIe padoThl
CamocrosiTesibHAas padoTa 00yyaloUuXxcs 3
MmuoxectBa uyncen. JIelcTBrUs Hal YUCIaMH.
[TpubnmxeHHOE 3HAYCHNE BEIIMYMHBI U TIOTPEITHOCTH PUOIMKEHUH.
Tema 1.2. OcHOBBI Copep:xanue yuyeOHOro MaTepHaja 20
TPUTOHOMETPUHU. Pannannas mepa yriia. BpamarenbHoe IBHKECHHE. 2

OCHOBHBIE TPUTOHOMCTPUUCCKHUC TOXKACCTBA, q)OpMy.HBI IMPUBCACHUS.

CuHyC 1 KOCHHYC JBOMHOrO yriaa. @opMyJibl IOJIOBUHHOIO YIJIA.

1
2
3. CuHyc, KOCHHYC U TAaHT'€HC CYMMBbI M Pa3HOCTH JIBYX YTJIOB.
4
5

[IpeoOpa3oBaHus CyMMBbl  TPUTOHOMETPHUYECKMX  (QYHKIUI B
MIPOU3BEJICHUE U MTPOU3BEJICHUS B CYMMY.

6. BblpakeHue  TPUTOHOMETPUYECKHX  (YHKUMI  uyepe3  TaHIeHC
MIOJIOBUHHOTO apryMEHTA.




7. [TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAYKECHH.

8. ApKCHHYC,  apKKOCHHYC, apKTaHreHc uyucna. lIpocreiiue
TPUTOHOMETPUYECKUE YPABHEHUSI.
0. Perienrie TpUrOHOMETPUYECKUX YPABHEHHIA.

10.  IIpocrteiinrie TPUrOHOMETPUUIECKIE HEPABEHCTBA

JlabopaTopHble padoThI

IIpakTHyeckne padboThl

1. @opMyIIbl IPUBEICHHUSL.

2. [IpeoOpazoBanms ¢ HCTIOAB30BaHKEM (HOPMYJT CHHYCA U KOCHHYCa
CYMMBI ¥ Pa3HOCTH JIByX yTJIOB.

3. [TpeoOpa3oBanus ¢ UCHOIB30BAaHUEM (POPMYJT TAHTEHCA CYMMBI U
pPa3HOCTH JBYX YIJIOB.

4. Perienrie TpUrOHOMETPUYECKUX YPABHEHHIA.

KoHTposbHbIe padoThI

CamocrosiTesibHAas padoTa 00yyaloUuXxcs

CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCJIA.

OcHOBHBIE TPUTOHOMCTPHYCCKUC TOKIACCTBA.

PopMyIIbl IPUBEICHUS.

[Ipeobpa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAYKEHUH.

Tema 1.3. KopHu, crenenu u
aorapudmbl

Coaep:xanue yueOHOro MaTepuaJia

1. Kopun u crenenn. KopHu HaTypanbHOU CTENEHM W3 4YUCIAa U UX
CBOMCTBA.

2. Crenenu ¢ palMOHAIbHBIMM IOKA3aTEIsIMU, UX CBOMCTBA.

3. Crenenu c 1eHCTBUTENIBHBIMY NOKa3aTeassMU. CBOMCTBA CTENIEHHU C
JNIEUCTBUTEIILHBIM ITOKA3aTEIEM.

4. Jlorapugpm. Jlorapudpm umcma. OcHOBHOE  JIOTapHPMHUUECKOE
TOKJECTBO.

Jecatudnbie J0rapugmel.

HarypasnbHble Jorapumsl.

[TpeoOpa3oBanue anredpandecKux BbIPAKCHUH.

5
6
7. [TpaBuia neiictBuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBAHHIO.
8
9

[TpeoOpa3oBaHre pallMOHAIBHBIX, UPPALIMOHATIBHBIX BhIPAKEHUH.

10.  TIpeoOpa3oBaHue CTENEHHBIX BBIPAKCHUI.

11.  TIpeoOpa3oBaHue MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX BBIPAKECHUU.
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JlabopaTopHble padoThI

IIpakTnyeckue padoThl

1. 3amaun Ha MPeoOpa30BaHNE U HAXOXKICHUE KOPHEH HATYPaTbHOM
CTETICHU M3 YHCJIIA.

2. 3amaun Ha MpeoOpa3zoBaHue M HAXOXKICHHUE CTETEHEeH ¢
PALMOHATBHBIMHY ITOKa3aTeISIMU

3. 3agaun Ha MpeoOpa3oBaHue M HAXOXKJICHHE JIOTapH(PMOB.

KoHnTpoJibHbIE padoThl

CamocrosiTesibHasi padoTa 00y4aouuxcst

CBOICTBA CTEIICHU C JICHCTBUTEIILHBIM IIOKa3aTEIEM.

Jlecsituunbie gorapudmel.

HatypanbHble orapuMsl.

[IpaBuna aeiicTBuii ¢ norapupmMamMu

OcHOBHOE JIOTapU(PMUIECKOE TOXKIECTBO.

Hepexo;l K HOBOMY OCHOBAHHIO

12

Tema 1.4. ®yHKIIMHU, UX CBOWCTBA U

Conep:xkaHue y4eOHOI0 MaTepuasa

rpadpuku. CTeneHHsle,
MOKa3aTeabHbIE U JIOTapUPMUUECKHE

byHKIIUN

1. Oynkuuu. O6nacTh ONpeneNeHus U MHOXECTBO 3HAYCHHH; Tpaduk
GbyHKIIMY.

2. IToctpoenne rpadukoB GpyHKIMI, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.
3. CpoiicTBa  (QYHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, IEPUOIUIHOCTb.

4. [TpomexyTku Bo3pacTaHusl M yObIBaHMs, HauOOJIbIIEe U HAUMEHbIIIEe
3HAYEHHUs1, TOUKH IKCTPEMYyMa.

5. I'papuueckass  untepmperanus.  Ilpumepsl  QyHKIMOHAIBHBIX
3aBHCHUMOCTEH B peaIbHBIX MPOIECCaX U SIBICHUSX.

6. Apudmernueckue onepanuu Haj QyHKIUSIMH.

7. Cnoxnas ¢yskuus (xkomnosunwmst). OmnpeneneHus (QYHKIHHA, WX
CBOWCTBA U IpauKu.

8. OoOpatubpie (ynknuu. OOJacTh ONpENSNICHUS W 00JIaCTh 3HAYCHHM

obpatHoi  Qynkuun. I'papuxk  oOparHoit  Qynkuuu.  OOparHble
TPUTOHOMETPHUYECKUE (PYHKITHH.

9. [TpeoOpa3oBanust rpaduxoB. IlapannensHblii MEpeHOC, CUMMETPHS
OTHOCUTEJILHO OCel KOOpAMHAT W CUMMETPUS OTHOCUTENIBHO Haydaja
KOOpJIMHAT, CUMMETpPHUsL OTHOCUTEIBHO MPSIMON Yy = X, pacTsKEHHE M CHKaTHe

17
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BJOJIb oceit KOOpAHUHAT.

JlabopaTopHbie padoThI

IIpakTnyeckue padoThl

1. [IpeoGpazoBanust rpaguKOB.

KoHTposbHbIe padoThI

CamocTosiTe/ibHasi padoTa 00y4yalouuxcst

O01acTh ONpeIeTICHUS 1 MHOKECTBO 3HAUCHHMIA.

HenpepbIBHOCTh PyHKIINH

[Toctpoenue rpadukoB GpyHKIMN, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMHU.

MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTb, OTPAHUYCHHOCTb, NEPUOTUYHOCTH
GbyHKIUH.

[IpomexxyTku BO3pacTaHusi W yObIBaHMSA, HaumOoJblIee M HauMEHbIIEEe
3HAYEHMs], TOYKU IKCTpEMyMa.

AcuMIToTh Tpaduka GyHKINN

DneMeHTapHble peoOpa3oBaHusl rpaduKoB

[Ipumepsl GYHKIMOHAIBHBIX 3aBHUCHUMOCTEM B peajbHBIX Ipoleccax Hu
SIBIICHUSIX.

Apudmerndeckue onepanuu HaJl QYHKITUSIMU.

OoOpatHbie QyHkmm. O0NMacTh OnMpene’cHus] U 001acTh 3HAYCHUH OOpaTHOM
¢yskuuu. I'padux obpatHOM ¢yHkuMu. OOpaTHblE TPUTOHOMETPHUUECKUE
GYHKIHH.

[TapannenbHelii  mepeHOC TIpadUKOB, CUMMETPHs OTHOCHUTENBHO Ocei
KOOpAUHAT U CUMMETPHA OTHOCUTCIIbHO Ha4ajla KOOpAWHAT,

PacTspxkeHue u cxaTie rpauKoB BJI0JIb OCEH KOOPMHAT.

UccnenoBanue dbyHKIMN

17

Pa3nen 2. YpaBHeHus u
HEepPaBEeHCTBA

42

Tema 2.1. YpaBuenus u
HEpaBeHCTBA

Conep:xaHue yueOHOro MaTepuaJia

1. PaBHOCHIIBHOCTD ypaBHEHHI, HEPABEHCTB, CUCTEM.

PanmonanbHbie ypaBHeHHST W cHCTeMbl. OCHOBHBIE TPHEMBI WX PEUICHHUS
(pa3ioxeHne Ha MHOMKUTENHU, BBEJCHHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA,
rpadUUecKuil METON).

2. Wppaunonanbhele ypaBHEHUSI M cHCTeMbl. OCHOBHBIE INPUEMBI HX
pemieHust  (pas3jioKeHHEe Ha MHOXKUTENM, BBEJEHHE HOBBIX HEU3BECTHBIX,

9
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MOJICTAaHOBKA, TpadUIeCKHil METO).

3. [Toka3zarenbHble ypaBHEHHsS H CHCTeMbl. OCHOBHBIE TIPUEMBI HX
peuieHus (pa3ioKEHHE Ha MHOXKHUTEIHM, BBEJCHHE HOBBIX HEH3BECTHBIX,
MMOICTAaHOBKA, T'pauecKuii MeTO).

4, Tpuronomerpuueckue ypaBHeHHUS U cucTeMbl. OCHOBHBIE MPUEMBI UX
peuieHus (pa3noKeHHEe Ha MHOXKUTEIH, BBEJCHHE HOBBIX HEH3BECTHBIX,
MOICTAHOBKA, Tpa)uecKuii MeTox).

5. PannonanbHble U uppanoHanbHble HEpaBeHCTBA. OCHOBHBIE IIPUEMBI
ux peweHusi. Vcnonb3oBaHue cBOWCTB U IpauKOB (YHKIHUN IPU pEeLICHUH
YPAaBHEHUU U HEPABEHCTB. MeTOI HHTEPBAJIOB.

6. [TokazarenbHble HepaBeHCTBA. (OCHOBHBIE IPUEMBl HX pPELIEHUS.
Hcnonb3oBaHue CBOWCTB U rpaduKoB (YHKUMN MPU pEIICHUH YPaBHEHUH U
HEpaBeHCTB. MeTo MHTEPBAJIOB.

7. Tpuronomerpruueckue HepaBeHCTBA. OCHOBHBIE IIPUEMBI UX PELLEHUS.
Hcnonb3oBanre cBONCTB U rpapuKkoB (PyHKIMN NMPU pelleHuH YpaBHEHUN U
HEpaBeHCTB. MeTo1 MHTEpPBAJIOB.

8. [Tpumenenune MaTeMaTHYECKUX METO/IOB Ui peleHus
COJIEp/KaTeNbHbIX 3a/ad M3 pPA3IMYHBIX oO0lacTeil HayKM M IPAKTUKH.
WHTepnpeTanus pe3yibTaTa, yueT peajbHbIX OTPaHUYCHUH.

JlaGoparopHblie padoThI

IIpakTHyeckne padboThl

HppanuonaibHble ypaBHEHUS U CUCTEMBI.

ITokazaTenbHbIE YPaBHCHUA U CUCTCMBI.

TpI/IFOHOMCTpI/I‘IeCKI/Ie YpPaBHCHUA U CUCTCMBI.

PartmonanbsHbIe HEpABEHCTBA.

HppanuroHanbHbIE HEPABEHCTBA.

IS Il S A

ITokazarenbHbIE HEPABEHCTBA.

12

KonTposabHbie padoThI

CamocTosiTe/ibHasi padoTa 00yUyaouuxcst

PaBHOCHUITBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

Meron pemieHdss ypaBHEHUW, HEPABEHCTB M CUCTEM IMOCPEICTBOM

10

14




PAa3JI0KCHUC HAa MHOXKXUTCIIN.

MeTton penieHust ypaBHEHUN, HEPABEHCTB U CHUCTEM IOCPEICTBOM BBEJCHHE
HOBBIX HEU3BECTHBIX.

Merton peHicHus ypaBHeHHﬁ, HCPABCHCTB U CUCTCM HCIIOJIb3Yys ITOACTAHOBKY.

I'paduyeckuit MeToz perieHns ypaBHEHUNH, HEPABEHCTB U CHCTEM.

YPaBHCHI/Iﬂ U CHUCTCMBbI pallMOHAJIBHBIC, WUPpPAalWOHAJIBHBIC, IMOKA3aTCIIbHBIC,

TPUTOHOMETPUUECKHUE.
Hepasenctsa panuoHabHbIE, UppalMOHAJIbHBIE, MOKa3aTesbHbIE,
TPUTOHOMETPUUECKHUE.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.
Pa3nen 3. 'eomerpusi 109
Tema 3.1. IIpsimbie u iockocty B | Conep:kaHue yuedOHOro MaTepuaJia 12
MIPOCTPAHCTBE 1. B3aumHoe  pacnonoxeHwe ~JIBYyX ~IHpSAMBIX B IPOCTPAHCTBE.
[TapasienbHOCTh NPSIMON U TNIOCKOCTH. IlapaiienbHOCTh MIIOCKOCTEN.
2. [TapasienbHble MIpsIMbIE B TPOCTPAHCTBE.
3. [leprieHAUKYIApHOCTh TPSIMOM M IUIOCKOCTH. [leprneHaukynssp u
HAKJIOHHAsA. YTOJI MEXAY NPSIMOM U INIOCKOCTBIO.
4. JIByrpaHHbIN yros. Yo Mexay IJI0CKOCTAMU. llepnenauKyIsipHOCTD
JBYX INIOCKOCTEH.
5. ['eomeTpuueckue mnpeoOpa3zoBaHUsl MPOCTPAHCTBA: MapallIeIbHbBIN
NIEPEHOC, CHMMETPHSI OTHOCUTEIBHO INIOCKOCTH.
6. [TapannensHoE MPOEKTUPOBAHUE. [Tnomans OPTOTOHAJILHOU
npoekiuu. M300pakeHre npocTpaHCTBEHHBIX (Uryp.
JlabopaTopHbie padoThI
IIpakTHyeckne padoThl 4
1. Pemenne 3ana4 Ha TeMy NEPIEHIUKYJIAP U HAKJIOHHAs, YTOJ MEXIY
MIPSIMOM U TNIOCKOCTBIO.
2. Pemenne 3amau  Ha  TeMy ~ yroJl  MeXAy  IUIOCKOCTSIMH,
NEPIEHIUKYISIPHOCTD JIBYX IJIOCKOCTEM.
KoHTpoJibHbIE padoThI
CamocrosiTesibHas padoTa 00y4alOIIUXCS 8

B3anMHOE pacroioKEeHUE IBYX IPSIMBIX B IPOCTPAHCTBE.

JIByrpaHHbI{ yToOJI.
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[TapannenbHpli IEpeHOC B MPOCTPAHCTBE.

Yron Mexay npsiMoil ¥ IIOCKOCTHIO

W300paskeHre MPOCTPAHCTBEHHBIX QUTYD.

[TapasnienpHoe NIPOSKTHPOBAHHE

Tema 3.2. MHOTOTpaHHUKH Coaep:xaHue y4eOHOro MaTepuaJia 10
1. Bepiuunsl, pedpa, rpaHu MHOrorpaHHuka. Passeptka. MHororpanHbie
yribl. Beinykiible MHOrorpanHuku. Teopema Ditnepa.
2. [Tpusma. Ilpsmas wu HakioHHas mnpusma. I[IpaBunbHas mpusMa.
[Tapamnenenunen. Ky6.
3. ITupamupa. IlpaBuibHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.
4. Cummetpu B KyOe, B mapajuiesienuIe/ie, B IpU3Me U NUpaMuje.
S. Ceuenus Ky0a, IPU3MBbI U MUPAMHU/IBL.
JlabopaTopHble padoThI
IIpakTHyeckne padboThl 6
1. HaxoxaeHue 21eMEeHTOB IPaBUIbHON TPU3MBL.
2. Haxox1eHre 3J1eMeHTOB MUpaMUibl, TPAaBUIbHONW MUPAMHU/IBI.
3. [Toctpoenue ceuenus Kyba, MPU3MbI U TUPAMUJIBL.
KoHnTpoJibHbIE padoThI
CamocTosiTesibHAsi padoTa 00y4a0IMXCst 8
Brinykiibie MHOrorpannuku. Teopema Didnepa.
Terpasap, okTasap, AoAEKadAP U UKOCAAP
Cummertpui B Ky0Oe, B mapajuieienuiesie, B Ipu3Me U MUpaMue.
Ceuenus ky0a, IpU3MbI M MUPAMUJIBIL.
Tema 3.3. Tena u MOBEpXHOCTH Coaep:xkaHue y4eOHOro MaTepuaJia 6
BpallleHus 1. [Munmunanap. OcHOBaHUeE, BbICOTA, OOKOBasl MOBEPXHOCTh, 0Opasyroiias,
pa3BepTka. OceBble CEUEHUS U CEUEHHUs, TapaJlIeIbHble OCHOBAHHUIO.
2. Konyc. VYceuennwiii konyc. OcHOBaHuE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromas, pa3BepTka. OceBble CEYCHHS H CEUCHUS,
napaJuiebHble OCHOBAHUIO.
3. ITap u cdepa, nx ceuenus. KacarenbHas mIocKoCcTh K cdepe.
JlaGopaTopHblie padoThl
4

IIpakTHyeckune padoThl

1. HaxoxeHne 3J1eMEHTOB HHJIMHAPA, CEYCHUS HUJIMH]IPA.

2. HaxoxaeHue 31eMeHTOB KOHYCa, CCUCHUA KOHYCA.
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KoHTpoJibHbIE padoThI

CamocrosiTesibHasi padoTa 00y4aruuxcst 6
OceBble ceyeHHs: KOHyCa U IMIIMHIPA, CEUYCHUs, MApaJIeIbHbIC OCHOBAHHMIO.
Ceuenus mapa u chepsl.
Tema 3.4. U3mepenus B reometpuu | Coaep:kaHue y4eOHOro MaTepHaja 8
1. ®opmynsl 00beMa TUPAMUJIBI U KOHYCA.
2.  ®opmyIibl IIIOMIAIM MOBEPXHOCTEH IIMIIMHIPA U KOHYCA.
3.  ®opmyibl o6beMa 1apa U Iiomaam chepsl.
4. Tlomobue Ten. OTHOIIEHUS IUIOMAJCH TOBEPXHOCTEH M 0O0BEMOB
MOJO00OHBIX TEI.
JlabopaTopHble padoThI
IIpakTHYeckne padoThl 6
1. Boruncnenue o0beMoB Ky0a, MpsSMOYTOJbHOTO Tapasulelienumne/a,
TIPU3MBI, ITWITHH]IPA.
2. Brrunicrienue miomaay noBepXHOCTe UINHAPA H KOHYCca
3. Brruucnenne o0bemMa 1mapa u miomaan chepsl.
KonTposbHbIe padoThI
CamocrosiTesibHas padoTa 00y4yaromuxcs 7
WurerpanbhHas popmyrna oobema.
OTHOIIEHHS TUIONIA/IeH TOBEPXHOCTEH MOJOOHBIX TEll.
OTtHoteHus: 00bEeMOB MOI0OHBIX TE.
Tema 3.5. Koopaunate! u BekTopsl. | Conep:kanue yuedGHOro MaTepuasia 14

1. IlpsmoyronpHas (IekapToBa) cHCTeMa KOOPAWHAT B MPOCTPAHCTBE.
@dopmysia pacCTOSIHUS MEXAY ABYMs TOUKAMH.

2.  YpaBHeHMs c(epbl, INIOCKOCTH U MIPSIMOIL.

3. Bexropel. Mogayns Bektopa. PaBencTtBo BekTOpoB. CrokeHHE
BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YUCJIO.

4. PaznoxxeHue BEKTOpa IO HaMpaBICHUAM. YTOJd MEXIy ABYMSA
BEKTOPAMH.

5. IIpoekmuss Bekrtopa Ha ocb. Koopaunatel BekTOpa. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.

6. Hcnonb3oBaHue KOOpAUHAT n BCKTOPOB npu peuIicHnu
MaAaTEMaTUYCCKUX 3aJay.
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7. Hcnonp3oBaHue KOOPIWHAT W BEKTOPOB TPHU PEUICHUU MPUKIIAJIHBIX
3a1ad.

JlabopaTopHbie padoThI

IpakTnyeckue padoThl

1. Bruucnenue wmoayns BekTopa. PemieHue 3agad  Ha  CIIOKEHUE
BEKTOPOB, YMHOKEHHE BEKTOpPAa Ha YHUCIO, HAXOXKJICHUE PACCTOSHUS MEXIY
JBYMsI TOUKaMHU

KonTposabHbie padoThI

CamocTosiTe/ibHasi padoTa 00y4yalouuxcst

Ornepanuu ¢ BEKTOpaMHu.

Pa3noxxeHue BeKTOpa Mo HaNpaBICHUSM.

CkansipHO€ TPOM3BEACHNE BEKTOPOB.

MareMaTudecKkue 3a1a41 Ha UCIIOJIb30BAHUC KOOPAHUHAT KU BCKTOPOB.

HpI/IKJ'IaI[HLIe 3a/1a4r Ha UCIIOJIb30BAHUC KOOPAHWHAT U BEKTOPOB.

10

Pa3nen 4. Hauana
MAaTEeMAaTHYEeCKOr0 AaHAJIN3A

49

Tema 4.1. I1ocienoBaTeabHOCTH

Conep:xaHue yueOHOro MaTepuaJia

1. TIlocnenoBarenbHoctu.  CyllnecTBOBaHME — Ipejesia  MOHOTOHHOM
OrPaHUYEHHOM MOCJIEJOBATEIILHOCTH.

2. Beluucnenue npeenos.

IIpakTnyeckne padoTsl

KonTtpoJsibHbie padoThI

CamocTosiTe/ibHasi padoTa 00y4yaouuxcsi

beckoneuHo yObIBaiolass TeOMETpPHUYECKas TMpOrpeccHs U €€ CyMMa.
HenpepbiBHOCTH (hyHKIIUU

Tema 4.2. [IpousBosHas u ee
IIPUMEHEHHE

Conep:xaHue yueOHOro MaTepuaJia

1. [IpousBonnas.  Ilonstue o  mpousBoaHOM — QyHKUMM, €€
TeOMETPUYCCKUHN B (HYU3MIESCKHIIA CMBICIL.

2. YpaBHeHHUe KacaTeslbHON K rpaduKy QyHKIUH.

3. [IponsBoHbIE CyMMBI, pa3HOCTH, IPOU3BEACHMS, YACTHOTO.

14
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4. [Tpon3BOgHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHIA.
S. [TpuMeHeHre MPOU3BOTHON K UCCIICTIOBAHUIO (DYHKIIUN U TOCTPOCHHIO
rpaduKoB.

6. HpI/IMepLI HCIIOJIb30BaHUA HpOI/I3BOI[HOI>'I JJIA HaXOXIACHU
HaWJIy4dlICero pCuiCHUs B MPUKJIAJHBIX 3aJa4aXx.

7. Bropast npousBoiHas1, ee reOMETPUIECKUM U (PU3HMUECKUN CMBICTT.
[IpuMeHeHne TPOW3BOAHONW K HCCIAEAOBAHUIO (PYHKIUHA WM TOCTPOCHUIO
rpaduKoB.

JlabopaTopHbie padoThI

IIpakTnyeckue padtoThl

1. CocraBnenue ypaBHEHUs KacaTelIbHOU K rpaduKy (QyHKIIUH.

2.  Beluucnenue POM3BOTHON C UCIOJIb30BaHUE paBuII
auddepeHIpoBaHUs

3.  HccnenoBanue (QpyHKIMH TpU MOMOIIM MPOU3BOJHOM M MOCTPOCHHE
rpaduxka.

KonTpoJibHbIe padoThl

CamocrosiTesibHAas padoTa 00yuyalomuxcs

[TonsiTre 0 MPOU3BOAHON (PYHKINH, €€ TEOMETPUUECKUI CMBICI.

DU3NYECKUI CMBICIT TPOU3BOTHOM.

HpI/IMepI)I HCIIOJIB30BaHUA HpOHBBOL[HOfI A HaXOXIACHUSA HaAWJITydlICro
PCUICHNUA B IIPUKIIAIHBIX 3aga49aX.

['eomeTpuueckuii CMbICT BTOPOIl IPOU3BOIHOM.

BTOpaSI IMpOnU3BOJAHAsd, €€ PCOMCTpI/I‘-ICCKI/Iﬁ CMBICIJI.

10

Tema 4.3. IlepBooOpa3zHas u
UHTErpan

Conep:xanue yueOHOro MaTepuaJia

1. [TepBooOpasHast 1 MHTETpaJI.

2. IIpuMeHeHne ONpeAeIICeHHOr0 MHTETpaia Il HAXO0XKICHMS IUIOLAau
KPUBOJIMHEWHOW TpaIleIUK.

3. ®opmyna HeroTona—JleiibHuna.

4. [TpuMepbl IpUMEHEHUs] UHTEeTpajia B (PU3HKE U TEOMETPHH.

JlabopaTopHblie padoThI

IIpakTHyeckne padboThl
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1. Haxoxnenue HCOIPCACIICHHOI'O NHTETpaJia

KonTpoJsbHbIe padoThI

CamocrosiTesibHas padoTa 00y4aOIUXCH

MeToapl  HaXOXJIEHHS  HEOINPEAEJICHHOrO0 HMHTerpaja 4epe3  3aMeHy
MIePEMEHHBIX

®opmyna Herotona-JleitOnuna

Pa3nen 5. KomOunaropuka,
CTATUCTUKA U TEOpUs
BEpPOSITHOCTH.

34

Tema 5.1. DnemeHTsI
KOMOHWHATOPHUKH

Conep:xanue y4eOHOro MaTepuasa

1.  OcHOBHBIC MOHATHUS KOMOMHATOPUKH.

2. 3ajauyu Ha MOJACYET YKCia pa3MEIICHHH, TEPECTAaHOBOK, COYCTAHUM.
3. Pemenue 3agad Ha TOJACYET 4YHCIA pa3MENICHUH, IEPECTaHOBOK,
COYETaHUH.

4.  Pemenue 3a1a4 Ha iepeOOp BapUAHTOB.

5. ®opmyna Oumnoma  HprooTona.  CBoiicTBa  OMHOMHMHAJIBHBIX
KO3 PHUIIHEHTOB.
6. Tpeyrompuuk Ilackans.

7. Pemenue 3a1a4 ¢ ucnonb3oBanueM hopmyisl OmHOMa HproTOHA.

14

JlabopaTopHbie padoThI

IIpakTnyeckune padoTsl

KonTpoJbHbie padoThI

CamocTosiTesibHAasi padoTa 00y4arOImuxcst

OCHOBHBIC TOHATHS KOM6I/IHaTOpI/IKI/I.

3amgaun Ha epedoOp BapUaHTOB.

CaoiicTBa OMHOMHHANTBHBIX K03 duimentoB. Tpeyronpuuk [ackans.

Tema 5.2. DnemeHTsI TEOpUH
BEPOSTHOCTEM.

Coaep:xanue y4eOHOro MaTepuasa

1.  CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE 1 YMHOKEHUE
BeposiTHOCTEH. [IoHATHE O HE3aBUCUMOCTH COOBITHIA.
2.  BeposiTHOCTH COOBITHSI, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.

3.  JluckpetHas cirydaiiHas BeTWYMHA, 3aKOH €€ PacTpeIeTICHUsI.
UuciioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4alHOW BEJIMYUHBI.
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4.  TlonsTHe 0 3aKOHE OONBIINX YUCEIL.
5.  IlpencraBneHue JaHHBIX (TaOIULIbI, JUATPAMMBIL, TpadUKH)

JlabopaTopHbie padoThI

IIpakTyeckue padoTnl

KonTpoJbHbie padoThl

CamocrosiTesibHas padoTa 00y4aOIUXCA

BeposiTHOCTh COOBITHS, CIIOKEHUE U YMHOXKEHHE COOBITHI

3aKOH pacnpeieNICHUs CIy4YailHOM BEJTMYHHbI

IlonsaTHe 0 3aKOHE OOJIBIINX YHCEIL.

Tema 5.3. DiaeMeHTBI
MaTEMAaTUUYECKOIT
CTaTHUCTHUKHN

Conep:kaHue y4eOHOIro MaTepuaJa

1. IIpencraBneHue JaHHBIX (TaOIULBI, TUArPAMMBI, TpadUKH).

2.  T'eHepasibHas COBOKYIIHOCTb, BEIOOPKA, CpeHEE aprU(PMETHUECKOE,
MeJuaHa.

3. ITonsTue o 3agavyax MaTeMaTU4YECKOM CTaTUCTUKH.

JlabopaTopHblie padoThl

IpakTnyeckue padtoThl

KonTpoJibHbIe padoThl

CamocTosiTe/ibHasi padoTa 00y4yaouuXxcst

ITonsaTHe o 3amauax MaTeMaTHYECKOM CTAaTUCTUKHU.
NuauBuyanbHbINA IPOEKT
3anmTa UHIUBUTYaJIbHOTO MPOEKTa

Bcero:

361

I[J'ISI XapaKTCPUCTHKHU YPOBHA OCBOCHUA yLIC6H01"O MaTcpuraia UCIIOJIb3YOTCA CICAYIOIIUC 0003HAYCHHS:

1 - o3HaKOMUTEILHBIN (Y3HABAaHUE PAHEE U3YUYCHHBIX O0BEKTOB, CBONCTB);

2 - penpoIyKTUBHBIN (BBIOIHEHHUE ACATEIBHOCTH IO 00pasily, MHCTPYKIIMU WK IO PYKOBOJICTBOM);

3 — MPOAYKTUBHBIN (IUITAHUPOBAHHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHUE IEITEIbHOCTH, pEIIeHHE MPOOIEMHBIX 3a]1a4)
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3. YCJIOBUSA PEAJIM3AIIMU OBIMEOBPA3OBATEJIBHOI'O YYEBHOI'O
IMPEIMETA

3.1. TpeOoBaHMsA K MUHHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecre4YeHUI0

Peanuzanus oOmieobpa3oBarenbHOro yueOHOro npeaMeTa Tpedyer Hanuuus yuyeOHoro kaOuHera
MaTeMaTHKH.

OobopynoBanue KaOMHeTa MATEMATUKM:

M0CaI0YHbBIC MECTa CTY/ICHTOB,;
pabouee MecTo IpernoaaBaTeds;

HarJsiIHbIC mocoous (y‘l€6HI/IKI/I, TEPMHUHOJIOTHYCCKHUE CIIOBAPH PA3HBIX TUIIOB, OIIOPHBLIC
KOHCIEKTHI-IUTAKAThl, CTEHJbl, KApTOUKH, pa3laTOUYHBI MaTepuan, KOMILICKTHI
MpaKTUYECKUX PadoT).

TexHuyeckue cpeacTBa 00yUeHHs:
MYJIbTUMEIUNHBIN IPOEKTOD;
HOYTOYK;

MIPOCKLMOHHBIN 3KPaH;
MIPUHTEP YePHO-OebIil Ta3epHBIii;

KOMHBIOTCpHaSI TCXHUKA HJIs1 O6y‘-IaIOH_[I/IXC$I C HAJIMYUEM JIMIICH3UOHHOI'O HpOFpaMMHOFO
obecreueHus;

0JI0K MUTAHUA;

HAyIIHUKHA ¢ MUKPOPOHOM;
undpoBoit oToanmapar;
BUJICOKaMepa;

CKaHep;

KOJIOHKH.

3.2. MudopManimoHHOE oDecnievYeHne 00y IeHUsI

Ilepeuenn PeKOMeHIyeMbIX Y4eOHbIX U31aHNM, HNuTepHeT-pecypcos,

JAOTOJIHUTEIbHOM JIUTEPaTypPhl

OcHOBHBIE MCTOYHUKH:

1. IILA.AnmumoB AunreOpa W Hayanma maTeMatudeckoro a”ammsa. 10-11 xmaccer M.:
ITpoceemenue, 2019.-463 c.

2. N.JI. Conogseitunk, B.T. JIucnukun COOpHHK 3a7a4 1O MaTEMaTHUKE JIJIT TEXHHUKYMOB:
000 «M3narensctBo «Mup u Ob6pazoBanuey, 2013. 464 c.

3. Aranacsu JI.C., byty3oB B.®. u n1p. 'eomerpus. YaeOHuk mis1 cpearer mkomsr. 10-11
kiaccel. — M.: [Ipocsemenue 2018 — 255 c.

I[OHO.TIHI/ITCJIBHI)IQ HCTOYHHUKMU:

1.

Kpemep H.II. Teopusi BeposiTHOCTE M MaTeMaTHuyecKas CTaTUCTUKA: YUEOHUK aJs
BY30B. — 2-€ u31., nepepad. u non. — M.: KOHUTU-JIAHA, 2004. — 573 c.
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2. Jlsmxko WM., Bospuyk A.K., T'ait S.I'., I'onosau I'.I1. CrpaBouHOe mocoOune Mo BBICIICH
Maremartuke. T.1: MaTeMaTtuueckuil aHaiu3: BBEIEHUE B aHAJIN3, IPOU3BO/IHASL, HHTErPaJL.
— M.: Equropuan YPCC, 2004. — 360 c.

Hnmepuem-pecypcol

1) http://www.youtube.com/watch?v=TxFmRLiSpKo (I"eomeTpudeckuii cMbICIT
MIPOU3BOTHOM )

2) http://www.youtube.com/watch?v=PbbyP80Ev-g (Jlekims 1. [TepBooOpasnast u
HEOTpe/IeTICHHBIN UHTETPAT)

3) http://www.youtube.com/watch?v=2N-1jQ_T798&feature=channel (Jlekmus 5.
WuTterpupoBaHue mo 4actsm)

4) http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel (Jlexrms 2.
Tabnmuiia OCHOBHBIX MHTETPAJIOB)

5) http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel (Jlekmus 3.
HemocpeacTBeHHOE MHTETPUPOBAHKE)

6) http://www.youtube.com/watch?v=s-FDv3K1KHU&feature=channel (Jlexius 4. Meton
IIOJICTAHOBKH)

7) http://www.youtube.com/watch?v=dU_FMq_lssO&feature=channel (Jlexigs 12. TTonsitue
OIPEICIICHHOTO MHTETpaja)

8) http://www.youtube.com/watch?v=C_7clQcJP-c (Teopus BeposSsTHOCTH)
9) http://www.youtube.com/watch?v=dZPRzB1Nj08 (Jlekuus 6. KomruiekcHbIe urcia)
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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 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O TIPEIMETA
KoHTpoJib M oleHKa pe3yibTaTOB OCBOCHHS 00IIE00pa3oBaTEIBLHOTO YYEOHOTO MpeaMeTa
OCYIIECTBIISIETCS  MpErNojaBaTeieM B  MPOIECCe MPOBEACHUS  ayJUTOPHBIX  3aHITHIA,
TECTHPOBaHUS, a TAK)XE BBIMOJHEHHUSI OOYYaIOUIMMHUCS WHAWBUAYAIBHBIX M TPYMIIOBBIX

3aJaHHi, TPAKTUYECKUX U KOHTPOJIBHBIX padoT.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOI'O YYEBHOI'O IIPEIMETA

KoHTpoJib M oleHKa pe3yibTaTOB OCBOCHHS 00IIE00pa3oBaTEIBLHOTO YYEOHOTO MpeaMeTa

OCYHICCTBIACTCA  OPCIOJaBaTciicM B

TECTUPOBAHHUA, a TaKXE BBIIIOJHCHUA O6y‘IaI-OI_HI/IMI/IC5I HHAUBHUAYAJIBbHBIX W TI'PYIIIIOBBIX

nporecce

MIPOBEACHUS  ayJAUTOPHBIX

3aJaHHi, TPAKTUYECKUX U KOHTPOJIBHBIX padoT.

PesyabTarsl  00y4yeHHss (OCBOEHHBbIE

yYMeHHs, YCBOEHHbIe 3HAHNS)

(I)OprI U METOAbI KOHTPOJII U OUCHKH

pe3yJbTaTOB 00yUeHUsI

YMmenus:

Pa3BuTHe NOHATHSA O YHCTIE

- BBINIOJHATH apu(pMeTU4eCcKre NeHCTBUS HaJ
YUCJIAMM, COYETasi YCTHbIE U IIMCbMEHHBIE
IPUEMbl; HAXOAUTh NPUOIMKEHHbIE 3HAUCHHUSI
BEJIMYUH W  IOTPEUIHOCTH  BBIYMCICHUUN
(abcoroTHas U OTHOCUTEIbHAs); CPABHUBATh
YUCJIOBBIE BBIPAXKCHUS;

[IpakTuueckas pabora: IlpubnnxeHHbie
BbIuuciieHus. [lorpemHocT npuOIMxeHui.

IIpeoOpa3oBanus npocremux
TPUTOHOMETPUYECKHUX BBIPAKECHHH,
NpocTeHiIie TPUrOHOMEeTPHYECKHUe
YPABHEHHS M HEPABEHCTBA, APKCHHYC,
APKKOCHHYC, ADKTAHI€HC YUCJIA

- HaxOJUTh 3HAYECHUsS TPUTOHOMETPUUYECKHUX
BBIDAKEHMM HA  OCHOBE  ONpEIEICHUS,
UCIIONb3YS pu HE00X0IMMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA; IOJb30BaTHCS
NpUOJIMKEHHOW OLIEHKOW NpPU MPaKTHYECKUX
pacyerax;

[IpakTuueckas pabora: [IpeobpazoBanus ¢
UCTIOJIb30BaHUEM (popMyI1 cuHYyCa U
KOCHHYCa CyMMBbI M Pa3HOCTH JIByX yTJIOB.
[TpakTuyeckas padora: [IpeoOpasoBanus ¢
UCIOJIb30BaHUEM (OPMYII TAHT€HCA CYMMBbI
Y Pa3HOCTH JIBYX YIJIOB.

[TpakTrueckas padorta: @opMybl
MIPUBEJICHUS

[TpakTrueckas padora: Pemenue
TPUTOHOMETPUYECKUX YPABHEHUM.

Tect no teme: [Ipocreiimue
TPUTOHOMETPUUECKHE HEPABEHCTBA

Kopuu, crenenn, sorapugmsl

- HaxOJUThb 3HAYEHHs KOPHS, CTENCHH,
norapudma, TPUTOHOMETPUUYECKUX
BBIDQ)KEHUII HAa  OCHOBE  OIpeJesIeHUs,
UCTIONB3Y ST npu HEOOXOAUMOCTH

MHCTPYMEHTAJIbHBIE CPEACTBA; IOJb30BaTHCS
NpUOIMKEHHONW OLIEHKOW HpU NMPaKTHYECKUX
pacuerax;

[TpakTudeckas paborta: 3agauu Ha
npeoOpa3oBaHKe U HAXO0XKICHHE KOPHEH
HATYpaJbHOM CTETIEHU U3 YHCIA.
IIpakTnueckas padbora: 3agauu Ha
npeoOpa3oBaHNe U HAXOXKIEHUE CTETeHEH C
paIoHaTFHBIMU TTOKA3aTEIISIMH.
[TpakTrueckas pabora: 3amauu Ha
npeoOpa3oBaHKe U HAXOXKICHHUE
J0Tapu(MOB.

DYHKIUH, UX CBOICTBA U IPaPUKH

- BBIYMCIATH 3HAueHUE (PyHKUUU
33JJaHHOMY  3HQYEHUIO  apryMEHTa
pasInYHbIX crioco0ax 3afaHus QyHKINU;
- OINpPENENATh OCHOBHBIE CBOMCTBA YMCIIOBBIX
(GYHKIMH, WIUTIOCTPUPOBATh UX Ha TpaduKax;
CTpOUTh TpaduKu U3YyYEHHBIX (DYHKIHIH,
WITIOCTPUPOBAaTh 1O TpaduKy CBOICTBa
AIIEMEHTAPHBIX (YHKIIHIA;

- HUCHONb30BaTh MOHATHE (DyHKUIUM IS
ONMCAaHUS U aHAIN3a 3aBUCUMOCTEN BEIINYHH;
HaXOJIUTh MPOU3BOIHBIEC JAHHBIX (YHKLUH;

o
pu

Kontponbnas pabota mo teme: OyHKIINUH.
OO6nacTp orpeieNeHus] © MHOXKECTBO
3HaYeHU; MoCcTpoeHue rpadukoB QpyHKIMIA
[Tpaktuyeckas padora: [IpeoOpasoBanue
rpadukoB QyHKIHH.
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Hauyajia MaTeMaTH4YeCKOro aHAIN3a

- WCTIOJIB30BATh MPOU3BOIHYIO JJISI H3Y4CHHUS
CBOWCTB (PYHKIWH U MMOCTPOEHUS IPpahuKOB;

- TIPUMEHATH MPOU3BOJHYIO ISl POBEACHUS
NpUOMKEHHBIX BEIYUCICHUH, PENIaTh 3aa4u
NPUKIAJHOTO XapaKTepa Ha HaXOXKICHHE
HauOOJIBIIEr0 M HAMMEHBIIETO 3HAYCHHUS;

- BBUMCIATH B MNPOCTEHIIMX  CIydasx
Iom@amM U 00beMbl C MCHOJIb30BaHUEM
OIpEeIeJICHHOT0 HHTETpaJa;

[TpakTrueckas padora: CocraBieHue
ypaBHEHHsI KacaTeJbHOM K rpaduKy
byHKIHIH.

[TpakTuyeckas pabora: Beruucienue
MIPOM3BOTHON C UCTIOJIB30BAHUE MPABUI
muddepeHIpoBaHus.

[IpakTuueckas pabora: Mccnenoanue
(YHKIMU TIPU TIOMOIIH TPOU3BOIHON U
noctpoenue rpaguka. [Ipaktuueckas
pabota: HaxosxaeHue onpeaeieHHOro 1
HEOIpeIeIEHHOr0 UHTEerpasa.
Konrponbnas padora no teme:
«ITpuMeHeHue npou3BOAHOM K
UCCIIEIOBAHMIO (DYyHKITHI»

YPaBHeHI/IH H HEPABCHCTBA
- pf€maTtbh panuOHaJIbHBIC, ITOKa3aTCJIbHEBIC,

JIOFapI/I(pMI/I‘-ICCKI/IC, TPUTOHOMCTPHUYICCKUC
YpaBHCHHUsA, CBOJAIINECA K JIMHEUHBIM W
KBaApaTHbIM, a TaKXC AHAJIOTUYHBIC

HEPABEHCTBA U CUCTEMBI;

- WCIIOJIb30BaTh  Ipaduueckuit
pelleHus] ypaBHEHUIN U HEPABEHCTB;
- u300paxkaTb Ha KOOPJMHATHOW IJIOCKOCTH
pelIeHNs ypaBHEHUI, HEPaBEHCTB U CUCTEM C
JByMsI HEU3BECTHBIMU;

- COCTaBIATb M pellaTh YpaBHEHUS U
HEPABEHCTBA, CBA3BIBAIOLIUE HEWU3BECTHbBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM 4HCIIE
MPUKJIAIHBIX ) 3aa9aX.

METOI

[TpakTuyeckas padora: PanonansHbIe
YPAaBHEHHUS U CUCTEMBI.

[TpakTuyeckas padora: UppaunonaibHble
YPAaBHEHHS U CUCTEMBI.

[Tpaktuueckas pabota: [TokazarenpHble
YPAaBHEHHUS U CUCTEMBI.

[TpakTuyeckas padora:
Tpuronomerpuyeckue ypaBHEHUS U
CUCTEMBI

ITpakTnyeckas pabora: PanroHanbHble
HEPABCHCTBA

ITpakTnyeckas padora: UppaunonanabHble
HEPABCHCTBA

ITpakTnyeckas pabora: Iloka3arenbHble
HEPABCHCTBA.

KonrtponsHas pabora no teme: «Pemenne
VMPPALMOHAIIBHBIX U ITOKA3aTEIbHBIX
YpaBHEHUW»

Teopus BepoITHOCTH

- pewmarb NpocTeiine KOMOMHATOpHbBIE
3aJaud  METOAOM Tepebopa, a Takke C
UCIIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

- BBUMCIIATH B  INPOCTEHIIMX  CIIy4asx
BEPOSTHOCTH COOBITHI Ha OCHOBE IOJCYETa
yucia UCXO0B;

KonTponbHast padbora no teme:
Haxoxnenne onpeaeaeHHoro HHTerpana.

IIpsimMble ¥ MI0CKOCTH

B IIPOCTPAHCTBE

- pacrno3HaBaTb Ha YepTekKaX M MOJEIAX
MPOCTPAHCTBEHHbIE  (OPMBI;  COOTHOCUTH
TpexXMepHble OOBEKTHI C HUX ONUCAHUSAMH,
U300paKEHUSIMH;

- ONHKCHIBATh  B3aUMHOE  PACIOJIOKECHHE
NpsAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE,
apryMEHTHpOBAaTh CBOM CYXICHHsS 00 3TOM
PacCIOJIOKEHNUH;

- aHAJIN3MPOBAaThb B IPOCTEHIIMX CIIydasx
B3aUMHOE  pacloJIO)KEHUE  OOBEKTOB B

ITpakTnyeckas pabora: Pemenue 3anau Ha
TEMY YIroJ MEXKIY IJIOCKOCTSIMH,
NEPIEHIUKYISIPHOCTD IBYX IJIOCKOCTEH.
[Ipaktnueckas  pabora:  HaxoxxaeHue
AJIEMEHTOB PABUJIBHON MPU3MBI.
[Ipaktnyeckas  pabGora:  Bbrluncienue
OCHOBHBIX JIEMEHTOB IUIOIIAIU HOJHOW U
OOKOBOI MOBEPXHOCTH MPHU3MBI.
[IpakTnueckas pabora: Haxoxnenue
3JIEMEHTOB MapaJuiesenunesa, Kyoa.
[IpakTnueckas pabora: Haxoxnenue
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MIPOCTPAHCTBE;
- M300pa)kaTh OCHOBHBIE MHOTOTPAaHHUKU U
KpyTJbI€ TECJIa; BBIINOJHATL YCPTCKHU II0
YCJIOBUAM 3a/1a4,

- CTpPOUTH MPOCTEUILINE
NPU3MBIL, TUPaMUIEI;

- pelarh IUIAHUMETPUUYECKUE U MPOCTEHIINe
CTEpEOMETPUYECKUE 3aJaud Ha HaXOXKJIECHUE

cedyeHus Kyoa,

I‘eOMeTpI/I‘IeCKI/IX BCIIMYUH (I[JII/IH, YI‘J'IOB,
iomasnei, o0beMOB);

- HCITOJIB30BAaTh npu peIICHHH
CTEPEOMETPUICCKHUX 3ama4

IUTAHUMETpUYeCcKHe (DaKThl U METO/IbI;
MIPOBOJIUTH JIOKA3aTEeJIbHBIC PACCYKICHUS B
X0JI€ pelIeHUs 3a/]1a4;

- HCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U
YMEHUS B TMPaKTUYECKOW JEATEIbHOCTH U
MOBCEHEBHOM KU3HHU [UISl TPAKTUYECKUX
pacyeToB, HCHOJB3YS MPU HEOOXOAMMOCTH

3JIEMEHTOB MUPAMUJIBI, IPABUIIBHON
MAPaMU/IBI.

[TpakTrueckas padora: [Toctpoenue
cedeHus Ky0a, MPU3MbI U TUPAMHU/IBI.
KontponbHas padoTta mo teme: BekTopsl.
Mopnyns BekTOpa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha YUCJIO.

CIpaBOYHBIE MaTepuaiabl U MpOCTeHiIne
BBIYHCJIUTEIILHBIC YCTPOMCTBA.
3HaHUA:

- 3HAaYEHHWE MaTeMaTHYeCKOi HAayKu JJid
peleHus 3a1ad, BO3HMKAIOIUX B TEOPUU U
IIPAKTUKE, IMHUPOTYy M B TO K€ BpeMms
OrPaHUYEHHOCTh IIPUMEHEHHS
MAaTEMaTUYCCKUX MCTOAOB K aHAIU3y U
UCCIIC/IOBAaHUIO TIPOLECCOB M SBJICHHHA B
IpUpOJIE U OOIIECTBE;

- 3HA4YeHUWE TPAKTUKK U  BOIPOCOB,
BO3HUKAOIIIUX B caMoil MaTeMaTHKe JJIsL
(dbopMHpOBaHUS M Pa3BUTHUS MaTeMaTUYECKOU
HAayKH; UCTOPHUIO Pa3BUTUA IIOHATHUA 4YHCIIA,
CO3JIaHUs MaTeMaTHYeCKOTro aHanmu3a,
BO3HHUKHOBCHUA U Pa3BUTHA I'COMCTPHHU,

- YHUBEpPCAIbHBIH XapaKTep 3aKOHOB JIOTUKU

MaTeMaTUYECKUX paccyXJIeHH, 150,
MPUMEHUMOCTh BO BCEX o0macTIx
YEJIOBEUSCKOM ACITEIHbHOCTH,

- BEPOSATHOCTHBIM  XapakTep pa3IUYHbIX

IPOIIECCOB OKPYIKAIOIIET0 MUPA.

KoMOuHMpoBaHHBIN: MHAMBUAYAIbHBIN U
(bpoHTaIBHBII OIPOC B XOA€ Ay TUTOPHBIX
3aHATUHI, KOHTPOJIb BBIIIOJHEHHUS
WHJUBHIyaJIbHBIX U TPYIIIOBBIX 3aJaHUN,
3aciIylIMBaHUE peepaToB U JTOKIATI0B
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