HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma kypca «Marematuka (anrebpa ¥ Hayana MaTeMaTHYEeCKOTO aHaIM3a,
reomeTpus))» 11t ooyudaronuxcst 10-11 kmaccoB (6a30BbIi ypoBEHb U3YUECHHUS IPEMETA) COCTABIICHA B
COOTBETCTBUU ¢ DeiepabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIBHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHusi, Ha OCHOBE aBTOpckuxX mporpamm: A.I'. Mopakosuua, [1.B. CeménoBa. Maremaruka:
anreOpa W Havaja MaTeMaTHYECKOTO aHaW3a, TeoMeTpHs. AnreOpa W Hadala MaTeMaTHYeCKOTrO
ananu3a, 10-11 (6a30BbIl YPOBEHB): METOIMUECKOE TTOCOOME JIst yuuTens. — 4-e u3f., nepepad.- M. :
Muemosuna, 2018 rox; JI.C. Aranacsna, B.®.byry3osa, C.b.Kagomuesa u np. I'eomerpus. COopHHK
npuUMepHBIX pabdouunx nporpamm. 10-11 kmaccesl : yue6. nmocobue it 001eo0pa3oBar. OpraHu3aiui :
0a30BbIii 1 yriryomn. ypoBaH / [cocT. T. A. bypmuctposa]. - 4-e u3a. -M. : [Ipocsemenue, 2020 rona u
pPEKOMEHAlMi HHCTPYKTHBHO-METOJIUYECKOTO MUChMa benropojckoro WHCTUTYTa Pa3BUTUA
obOpazoBanus «O mpenogaBaHuu ydeOHOro mnpeamera «MaremaTuka» o001eo0pa3oBaTEIbHBIX
opranuzanusx beiaropoackoii o0mactuy.

Y4eOHO — MeTOAMYeCKHIT KOMILIEKT:
- Maremaruka: anreOpa W Havaja MaTEeMaTHYECKOTO aHalW3a, TeoMeTpus. AinredOpa W Hayaia
MareMmatnueckoro anammza. 10-11 kmaccel. Y4eOHMK st oOmmieoOpa3oBaTeIbHBIX — OpraHU3AIMI
(6a3zoBwiif ypoBenb). B 2 u. U.1 / A. T'. Mopakosuu, I1.B. CemenoB. — 9 —e wusnm., crep. — M.
Mmuemo3suna, 2020 r.;
- Maremartuka: anrebpa ¥ Hayala MaTeMaTHYeCKOrO aHaiuu3a, reoMerpus. Anrebpa u Hadana
matematuueckoro anamumsa. 10-11 kmaccsl. YueOHMK 11t 00mieoOpa3oBaTeNbHBIX — OpraHU3alui
(6azoBbIil ypoBens). B 2 4. U.2 / A. I'. Mopnkosuuy, I1.B. CemenoB. — 9 —e wu3a., crep. — M.
Mmuemosuna, 2020 r.;
- Marematuka: anreOpa ¥ Hayajaa MaTeMaTUYeCKOro aHanuza, reomerpus. ['eomerpus. 10-11 kmaccsl :
y4e0. 11 001meo0pa3oBaT. opraHu3anui : 6a3oBbeii 1 yriryosr. yposau / [JI.C. AtanacsH u ap.]. — 7-¢
u3 ., nepepad. u gon. — M.: [Ipocsemenue, 2019 1.;
- Maremaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOrO aHaiuu3a, reoMerpus. Anrebpa u Havana
MaTemaTtnueckoro ananms3a. 10 kmacc. KouTponpHble paboTel ans  001meo0pa3zoBaTeNbHBIX
opranu3zanuii (6a3oBblil u yrayonéunsiii yposun) / B.M. I'mu30ypr; nox pea. A.I'. MopakoBuya. — 6- €
u3l., ctep. — M. : Muemo3suna, 2020.;
- Maremaruka: anreOpa M Havajla MaTEeMaTHYECKOTO aHaln3a, TeoMeTpus. AiredOpa W Hayaia
MaTemaTuueckoro asanmza. 11 kmacc. KouTponbHble paboTel a1 001eoOpa3oBaTeNbHBIX
opranu3zanuii (6a30BbIi u yrayonénnsiit yposuu) / B.M. I'mu30ypr; nox pea. A.I'. MopakoBuda. — 6- €
u3a., crep. — M. : Muemo3suHa, 2020.;
- TI'eomerpusa. Koutpomehbie pabotel. 10-11 kmaccer : yueb. Ilocobme s oOmeoOpa3oBar.
opranu3zanuii : 6a3oBblil ypoBenb / M.A. MueHnckas. — 2- e u3a. — M. : [Ipocsemenue, 2020 r.

HN3MeHeHus1, BHECEHHbIE B aBTOPCKYIO IIporpaMmy 1o ajareope:

Kiacc Tema ypoka Koin-Bo Koin-Bo OO6ocHOBaHNE BHECEHHBIX
4acoB 10 9acoB 10 M3MEHEHUN
aBTOPCKOH | paboueii

nporpamme | mporpamme

10 Uwucnosbie QyHKINH 5) 5 -

10 Tpuronomerpuueckue 93 93 -
byHKIAHA

10 TpuronomeTrpudeckue 9 9 -
ypaBHEHUS

10 [TpeoOpa3oBanue 11 11 -




TPUTOHOMETPHUUECKHUX
BBIPAXXECHUI

10 [IpousBonnas 28 28 -

10 IToBTOpEHHE 6 9 Hns monroroBku k EI'D

11 Crenenu u KOpHH. 15 15 -
Crenennblie QyHKIMH

11 IToka3zaTenbHas 51 24 24 -
Jorapupmuueckas GyHKIUU

11 [TepBooOpasHas 1 UHTETPAT 9 9 -

11 DneMeHThl MaTeMaTHYeCKOM -
CTaTHCTUKH, 1 11
KOMOUHATOPUKU U TEOPUH
BEPOSATHOCTEN

11 YpaBHEHMs U HEPABEHCTBA. -
CucreMbl ypaBHEHUN U 17 17
HEPaBEHCTB

11 [ToBTOpEHME 6 9 Jns mogroroBku k EI'D

Hroro: nmpoueHT usmeHennii,4%

N3MmeHeHNs1, BHECEHHBIE B ABTOPCKYI0 Y4eOHYI0 IPOrpaMMy I10 FeOMeTpHH:
B aBTOPCKYIO IIPOIpaMMy U3MEHEHUS] HE BHOCHIIUCH.
Y4eOHO-TeMaTHYEeCKHUH IVIAH
Pabouas mporpamMmma Kypca MaTeMaTUKU MpeaycMaTpUBAET €ro hsydeHue B o0bEme 272 u (2
rofa o0y4enus). B Henento 4 yaca: u3 HuX 3 yaca anredpsl U 1 yac reoMeTpuM B IEPBOM MOIYTOAMH;
U3 HUX 2 Yaca anreOpsl U 2 yaca TeOMETPUU BO BTOPOM IMOJTYTOUH.

Kiace Tema Kon-Bo vacos Kontposnbnbie
paboThI

Anare0pa v HaYya1a MATEMATH4Y€ECKOT0 AHAJIN3A

10 Yucnosble QyHKIUU 5 -
10 Tpuronomerpuueckue GyHKIUN 23 3
10 TpuroHomeTpruveckue ypaBHEHHUs 9 1
10 ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX 11 1
BBIPAKCHUI
10 [TpousBoHas 28 3
10 IToBTOpenue 9 -
Hroro 85 8
11 Crenenn u kopHU. CTenieHHbIC (QYHKITMH 15 1
11 [Toxa3zarenbHas u norapupmudeckas GyHKIUNA 24 3
11 [TepBooOpazHas 1 UHTETPa 9 1




11 DJIeMEeHThl MAaTEMAaTUYECKON CTATUCTHKH, 1 1
KOMOMHATOPHUKH 1 TEOPUHU BEPOSATHOCTEH

11 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 17 1
YpaBHEHUI U HEPABEHCTB

11 [ToBTOpEeHME 9 -

Hroro 85 7

I'eomeTpust

10 Beenenue 3 -

10 [TapaniensHOCTh IPSIMBIX U TUIOCKOCTEH 16 2

10 [TepneHUKYISAPHOCTD MPSAMBIX U IJIOCKOCTEH 17 1

10 MHororpanHuku 12 1

10 3aKITI0YUTEIbHOE IOBTOPEHUE Kypca 3 )
reomerpuu 10 kiacca

Hroro 51 4

11 Humuuap, KOHYC U Iap 13 1

11 OO6BEMBI TN 15 1

11 Bekrtopsl B mpocTpaHcTBe 6 -

11 Meroa KoOpAMHAT B IPOCTPaHCTBE. JBUKECHUS 11 1

11 3aKITI0YNTEIbHOE TIOBTOPEHUE TIPH TMOTOTOBKE 6 i
K UTOTOBOM aTTECTAllUU MO TE€OMETPUH

Utoro 51 3

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPEJIMETA MATEMATHUKHA

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

N3ydenue anreOpbl U Hayall MaTEMaTHYECKOTO aHallu3a B CTapllell MIKOoJe JaeT BO3MOXKHOCTb
00y4JarmuMcs JOCTUTHYTh CIEAYIOIIUX PE3YIbTaTOB.

JIuunocmmuoie pezyromamoi:
— TpeACTaBleHHE O Mpo(ecCHOHANBHON NeATEeNbHOCTH YYCHBIX-MATEMaTUKOB, O Pa3BUTUU
MareMaTtuku oT HoBoro BpeMenu 10 Halmx JHEH;
— yMeHHE SICHO (OpMYJIUPOBaTH M apryMEHTHPOBAHHO H3J1araTh CBOW MBICIH; KOPPEKTHOCTH B
OOIICHHY,
— KPUTHUYHOCTb MBIIUICHUS, YMEHUE PACIO3HABaTh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUTOTE3Y OT (haKTa;
— KpEaTUBHOCTH MBITIUICHHSI, THUIINATHBA, HAXOJYMBOCTh, AKTUBHOCTh TIPH PEIICHUN MaTEeMAaTHUYECKIX
3a/1ay;
— CIOCOOHOCTh K OSCTETHYECKOMY BOCHPUATHIO MaTeMaTHMYeCKUX OOBEKTOB, 3ajay, pelIeHH,
pacCyKJICHUN.

Memanpeomemmnuwie pe3yiomamol:
— IOCTaTOYHO PAa3BUTHIE MIPEACTABICHUS 00 UJIEIX U METOJIaX MATEMATUKH KaK YHHUBEPCAIBHOM SI3bIKE
HAyKU U TEXHUKHU, CPEICTBE MOJICTUPOBAHUS SIBIICHUN U TIPOLIECCOB;
— yMEHHUE BUJETh NPUJIOKEHUS TMOTYYEHHBIX MAaTeMaTHYECKUX 3HAHUN B JAPYTUX AUCHMILIMHAX, B
OKPYXKaIOIIEH )KU3HH;
— YMEHHUE UCTIOTIb30BaTh Pa3INYHbIe UICTOYHUKU HHPOPMAIUH JIJIs pEeHIeHHs YIeOHBIX IPoOIeM;
— YMEHHE IPUHUMATh PEIICHUE B YCIOBUAX HETMOJIHON U U30BITOUHON HH(pOpMaLnu;
— YMEHUE IPUMEHSATh UHAYKTUBHBIE U IEAYKTUBHBIE CTIOCOOBI paCCY KICHHIA,




— YyMEHHE BHJAETh pa3IUYHble CTpAaTEerMyd pelieHHus 3aJad, IUIAHUPOBAaThb M OCYIIECTBISATh
JESITEIbHOCTD, HATIPABICHHYIO HAa UX PEIICHHE.
Ilpeomemmnsie pe3yromamul:
1) umeTh mpencTaBieHue 00 OCHOBHBIX M3Y4YaeMbIX MaTeMaTHYECKUX MOHATHSX, 3aKOHAX U METOJaX,
MO3BOJISIIOIIMX OIUCHIBATh M HUCCIEAOBAaTh pEalbHblE NPOLECCHl M SIBICHUS: YHCIO, BEIMYUHA,
anreOpanyeckoe BBIpAKEHHE, YpaBHEHWE, (YHKIMS, CllydaiiHas BeJIMYMHA W BEPOSTHOCTH,
IPOM3BOJIHAS, 3aKOH OOJIBIINX YUCEIT, METO/Ibl MATEMAaTHUECKUX PACCYKICHUN;
2) BNIa/IeTh KIFOYEBBIMU MaTEMAaTHYECKUMH YMEHUSIMU:
-BBIMIOJIHATH TOYHBIEC U MPUOIMKEHHBIE BEIYUCIICHUS C JEHCTBUTEIbHBIMU YUCIIAMU;
-BBIMIOJIHATH  (IIpOCTeiiiine) npeoOpa3oBaHusl BHIPAKEHUI, BKJIIOYAIOIIUX CTEMEeHH, JOorapuQmsl,
paguKaibl U TPUTOHOMETpUYecKue PYHKIINY;
- pewath (IpocTeiine) ypaBHEHHsI, CUCTEMbl ypaBHEHUH, HEPABEHCTBA M CUCTEMbI HEPABEHCTB;
-pemaTh TEeKCTOBBIC 3a/1a4H; UCCIICAOBATh (PYHKIIUH;
-CTPOUTH UX I'paduKu (B MPOCTEHUIIHNX CITydasix);
-OIICHUBATh BEPOSITHOCTH HACTYIUICHHUS COOBITUH B MPOCTEHINIX MPAKTUICCKUAX CUTYAIHX;
-IPUMEHSATh MAaTEMaTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY:;
-JI0Ka3bIBaTh MAaTEeMAaTUYECKUE YTBEPKICHUS, TEOPEMBI;
3) mpuUMeHSTh NpUOOpPETEHHbIC 3HAHMS M YMEHHUS [JIs PelIeHHUs 3a/ay MPaKTHUYEeCKOro XapakTepa,
3aJa4 U3 CMEKHBIX TUCLMILIMH.
MertanpeIMETHBIMH pe3yJbTaTaMH OCBOEHHUS Kypca sBiseTcs (OPMHUPOBAHHE YHUBEPCAIbHBIX
yueOHbIx aevictBuil (YVY ).
PeryasituBubie YY/I:
- CAMOCTOATEJIbHO 0OHAPYKUBAThH M (POPMYITHUPOBATh yUeOHYIO poOIeMy, onpeneisTh 1uensb Y /;
- BBIIBUTaTb BEPCHM pEHICHHs NpoOJeMbl, OCO3HaBaTh (M HMHTEPIPETHPOBATH B Clydyae
HEOOXOIMMOCTH) KOHEUHBIH pe3yJIbTaT, BEIOUPATh CPEICTBA TOCTHIKEHHUS IIETTU U3 MPEIOKEHHBIX, a
TaKXe UCKATh UX CAMOCTOSITEIIHHO;
- COCTaBJIATh (MHIUBHUIYalIbHO WK B TPYIIIE) IUIAH PEIICHUs MPoOIeMbl (BBIITOTHEHUS IPOCKTA);
- paboTas 1Mo IUIaHy, CBEPATh CBOM JEHCTBUS C LIENbIO U NMPU HEOOXOAMMOCTH HCHPABIATH OIIUOKH
CaMOCTOSITENILHO (B TOM YHCJI€ U KOPPEKTUPOBATH IUJIaH);
- B IMAJIOT€ C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSITEILHO BRIOPAHHBIE KPUTEPUH OLICHKH.
ITo3naBareabHbie YY/:
- IPOBOJUTH HAOIIOICHUE U SKCIIEPUMEHT TOJ] pyKOBOJICTBOM YUHUTEIIs;
- OCYHIECTBIISITh PACIIUPEHHBIA MOUCK HHQPOpPMAIMM C HCIOJIB30BAHUEM PECcypcoB OMOIMOTEK U
WHTepHerTa;
- CO3/1aBaTh M MPeoOPa30BHIBATH MOJICIH U CXEMBI JIJIS pEIICHUs 3a/1a4;
- OCYIIECTBJISATH BBIOOP HamOonee 3(PPEKTUBHBIX CIOCOOOB pEIICHUS 3a7a4 B 3aBHUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;
- aHAJIN3UPOBATh, CPABHUBATH, KJIACCU(PHULIUPOBATH U 0000IIaTh (GaKTHI U ABICHHUS;
- 1aBaTh OTpeJIeICHUS TIOHATHUSM.
KommyHnukatusubie YY/I:
- CaMOCTOSITENIbHO OPTaHU30BBIBATh YUYEOHOE B3aMMOJCHCTBHE B rpymie (ONMpenensiTs oOIue ey,
JIOTOBAapHUBATHCS IPYT C APYTOM U T.1.);
- B TUCKYCCHH YMETH BBIIBUHYTh apTyMEHTBI M KOHTPAPTYMEHTHI,
- YUUTBHCS KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IMPHU3HABATH OIIMOOYHOCTH
CBOET0 MHEHUS U KOPPEKTUPOBATH €r0;



- MOHMMAsi TIO3WIMIO JAPYTOro, pa3iiMyaTh B €r0 PEYd: MHEHHUE (TOUYKY 3pEHUs), JAO0Ka3aTeIbCTBO
(aprymenTsI), GhakThl (TUIIOTE3bI, AaKCHOMBI, TEOPHUH);

- YMCTb B3TJIIHYTh Ha CUTyallHuIO C WHOW MO3UIINU B J0roBapmuBaTbCA C JJFOAbMHU UHBIX HO3I/II_II/II71.

TFEOMETPUS

Jis ucnonp30BaHMS B IOBCEIHEBHOW JKM3HU U O0ECIEYEHHUS BO3MOXKHOCTU YCIELIHOTO
NPOJIOJDKEHUsI 00pa30BaHMA 1O CHEIHMATIBHOCTSM, HE CBA3aHHBIM C TPUKIAJHBIM HCHOJIH30BAHUEM
mateMaTuku (1-ii ypoBeHb IUIAHUPYEMBIX PE3yJIbTAaTOB), BBITYCKHHK HAYYUTCSA, a TAKKE IMOIYYUT
BO3MOXXHOCTh HAYYHMTbCS JUISI Pa3BUTUS MbIIICHUS (2-i YpOBEHb IUIAHUPYEMBIX pE3YJIbTaTOB,
BBIJICIICHO KYPCHUBOM):

I'eomerpus
- ONEepUpOBaTh MOHATUSAMH: TOYKA, MpsAMas, MJIOCKOCTb, MAPAIEIBbHOCTh U MNEPIEHAUKYISIPHOCTh
HPSAMBIX U IIOCKOCTEH;
- pacmo3HaBaTh OCHOBHBIE€ BHUJbl MHOIOIPAaHHMKOB (TpU3Ma, NHpaMHUAd, OPSIMOYTOJIbHBIN
napajujenenunes, Kyo) u Tesn BpalleHus (KOHycC, LMIUHIpP, cdepa U Iap), e1ademsv cmaHOapmHol
Kaaccuguxkayuei npocmpaHCmeennvix pueyp (nupamuosl, npuzmsl, Napaiielenunedsl),
- U300paXkaTh U3ydaemble GUTypHI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
- Jenath (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUJ] CBEPXY, COOKY,
CHU3Y; CMpOUmMs ce4eruss MHO202PAHHUKOS,
- U3BJEKaTb, UHMepnpemuposamv U npeodopazosvieams HHOOPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;
- ONUCHIBAMb B3AUMHOE PACNONONCEHUE NPAMbBIX U NIOCKOCMEl 8 NPOCMPaHcmee,
- IpUMeHATH TeopeMy lludaropa npu BEIUMCIEHUH 37IE€MEHTOB CTEPEOMETPUUECKUX (PUTYD;
- HAXOIUTh OOBEMBI M TUIOMAAM TOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHUKOB, TEN BpallICHUS,
eeomempuyeckux mei ¢ IpuMeHeHHEM (OpMyT;
- BLIYUCTIAMb PACCMOSHUS U Y2]Ibl 8 NPOCMPAHCIEE;
- npuMeHsAmb 2eomempuieckue akmol O pewleHus 3a0ad, NPeononazarouwux HeCcKOIbKO Wazo8
peuienus, eciu yCiosus NPUMeHeHUs 3a0aHbl 8 SIBHOLU (hopme;
- pewiams 3a0auu Ha HAXOHCOEHUE 2eOMEMPUYECKUX GETUUUH NO 00PA3YAM ULU ANOPUMMAM,
- popmynuposams ceolicmea u npusHaxu gueyp;
- 00Ka3bI8AMb 2eOMEMPUYECKUE YIMBEPHCOCHUS.

B noBceHeBHOI *KM3HH U NPH U3YYE€HUH IPYTUX MPeIMETOB:
- COOTHOCUTH aOCTPAaKTHBIE T'E€OMETPUYECKHE TMOHATHA M (PAKTBI C pPEaTbHBIMH >KU3HEHHBIMHU
00BEKTaMHU U CUTYaLUSIMH;
- UCTIOJIH30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (DUTYD JUIS PEIICHHUS THUIOBBIX 33734
PaKTUIECKOTO COACPIKaHUS;
- COOTHOCHTb IUIOIIAHN TOBEPXHOCTEN Te OAMHAKOBON (POPMBI PA3IUUHOTO pa3Mepa;
- COOTHOCHUTb 00BEMBI COCYJIOB OJIMHAKOBOM (POPMBI pa3IMYHOIO pa3Mepa;
- oueHuBaTh (opMy MNPaBHIBHOTO MHOTOTPaHHHKA IIOCJIE CIWIOB, CPE30B M T. M. (ONpeAemsaTh
KOJINYECTBO BEPILUH, pEOep U rpaHelt MOTy4eHHBIX MHOTOTPAaHHUKOB);
- UCNONIL306AMb CBOUCMBA 2e0MEMPULECKUX ueyp OJis peuleHus 3a0ay NPAKmu4ecKo2o xapakmepa u
3a0a4 u3 opyaux oobaacmeil 3HAHULL.

BeKkTopbI M KOOPAMHATHI B IPOCTPAHCTBE
- OnepupoBaTh MOHATUAMHU: AEKApTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIroJl MEXIy BEKTOpaMH, CKallsipHOE NpPOU3BEACHUE
BEKTOPOB, KOJUTMHEAPHbIE U KOMITJIAaHAPHbBIE BEKTOPHI,



- HaxXOJUTh KOOPJIWHATHI BEPIIMH Ky0a M MPSMOYTOJIBHOTO MapaUICICIUICIa, PACCMOIHUE MeHCOY
08y M5l MOUKAMU,
- HaXOJHUTh CYMMY BEKTOPOB U MPOM3BEICHUE BEKTOPA HA YUCIIO, Y20/l MENCOY 8EKMOPAMU, CKATISIPHOE
npouseedeHue, packiaobléanb 6eKmMop no 08yM HeKOJIUHEeAPHbIM 8eKMOPAM,
- 3a0a6ams NIOCKOCMb YPAGHEHUEeM 8 0eKapmoeoll cucmeme KOOpOUHam,
- pewams npocmetiwiue 3a0a4u 66e0eHUeM 6eKMopHo2o basuca.

HcTopusi U MeTOIbI MATEMATHKHU
- OnuchIBaTh OTACIBHBIC BBIJAIOIIMECS PE3yJIbTAThI, OJYUYCHHBIC B X0JI¢ Pa3BUTHS MAaTEMAaTHKH Kak
HaYKH;
- 3HAaTh NMPUMEPbl MATEMAaTHYCCKUX OTKPBITHH M WX aBTOPOB B CBS3M C OTCUCCTBEHHOW M BCEMHUPHOM
UCTOPUEH; npedcmasisams 6K1a0 8blOAIOWUXCL MAMEMAMUKOS 8 PA38UMUEe MAMeMAMUKU
U UHBIX HAYYHBIX obacmetl;
- IOHUMAThH POJIb MATEMATHUKH B pa3Butun Poccuu;
- MPUMEHSTh U3BECTHBIC METOJBI TPU PEIICHUU CTAHIAPTHBIX U HECHMAHOAPMHBIX MAMEMAMU4eCKUx
3a0a4; UCNONBL308AMb OCHOBHbIE Memoobl O00KA3AMENbCMBA, NPOBOOUMb OO0KA3AMENbCMBO U
BbINOTIHAMb ONPOBEPIHCEHUE,
- 3ameyamb U XAPAKMEPU306amv — MAMeMamuyeckue 3aKOHOMEPHOCMU 8  OKpydcaioujell
0eticmeumenbHOCMU U Ha UX OCHOBE XAPAKMePU308amb KPACOmYy U COBEPUIEHCIBO OKPYICAIOUe20
MUpa, a makaice npoussedeHull UCKyccmed,
- npumeHsmb npocmeuuiue nPoOSPAMMHble CPeOCmea U eKMPOHHO-KOMMYHUKAYUOHHbIE CUCTNeMbl
npu peutenuy MamemMamuyeckux 3a0au.

COJEPKAHUE KYPCA

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

10 xaace

Yucisosbie pynkuum (5 4)

Omnpenenenue GyHKINH, CIOCOOBI €€ 3a7aHus, cBOMCTBa QyHKIMA. OOpaTHas GyHKIHUS.

Tpuronomerpuueckue pynkunu (23 4)

UucnoBass OKpyKHOCTb. JIMHA AyrM €IUHUYHOM OKPY)KHOCTH. UHMCIOBas OKpPYXKHOCTh Ha
KOOpAWHATHOH mockocTH. CHHYC M KocuHyc. TaHreHc u KotaHreHc. Tpuronomerpuueckue GyHKIUU
YHCIIOBOTO apryMeHTa. Tpuronomerpuieckue GyHKIMH YIJIIOBOTO apryMeHTa. @opmyJibl IPUBEACHHUS.
OyHKIMS y = sinX, ee cBoiicTBa U rpaduk. OyHKIMS y = COSX, ee cBoicTBa U rpaduk. [lepunoanynocts
byHkmiA y = sinx, y = cosx. [loctpoenue rpaduka pynknuii y = mf(x)u y = f(kx) mo uzBectHomy
rpaduxy pynkuun y = f(x). OyHkuus y = tgx, y = ctgx, UX cBOWCTBa U rpauKu.

Tpuronomerpudeckue ypasHenus (9 4)

IlepBble peaCTaBIEHUS O PEIIEHUN TPUTOHOMETPUUECKUX YpaBHEHUIN. ApKKocuHyc. Pemenne
ypaBHeHHs cos t = a. ApkcuHyc. Pemenue ypaBHeHHs sin t = a. APKTaHT€HC M apKKOTAHTCHC.
Pemenne ypaBHeHui tg t=a, ctg t = a. Ilpocteiimme TpUroHOMeTpu4YeCKHe ypaBHEHuUA. [[Ba meTona
pelmeHuss TPUTOHOMETPUYECKMX YPAaBHEHMI; BBEJCHHE HOBOM IIEPEMEHHOW M pPa3I0KEHHE Ha
MHOUTENH. OAHOPOJHBIE TPUTOHOMETPUYECKUE BBIPAXKCHHUS.

IIpeoOpa3oBanue TpuroHoMmerpudeckux Boipaxkenui (11 4)

CHHYC ¥ KOCHHYC CyMMBI U Pa3HOCTU aprymeHTa. @opMyiibl ABOMHOTO aprymeHra. @opmyJisl
NOHM)KEHUs1 cTeneHu. lIpeoOpa3oBaHHe CyMM TPUTOHOMETPHUYECKHUX (QYHKIUH B MPOU3BEICHHUE.
[IpeobpazoBanue npou3BeIeHNI TPUTOHOMETPUUECKUX (QYHKIUN B CyMMY.

IIpousBoanasn (28 4)



Omnpenenenue YMCIOBOM MOCIEIOBATEIFHOCTA M CIIOCOOBI ee 3amanus. CBONCTBA YMCIIOBBIX
nocneaoBarenbHocTell.  OmpeaeneHue Tmpenena MociaeaoBaTenbHOCTH. (CBONCTBA CXOISAIIMXCS
nocneaoBaTenbHOCTEH. Bplumcnenue mpenenoB mocnemoBarenbHOocTH. CyMma OeCKOHEYHOMH
reomeTpudeckoil mporpeccuu. Ilpenen ¢ynkimu Ha OeckoHeuHocTu. Ilpenen QyHKIuM B TOUKe.
[Tpupamenne aprymenta. [lpupanienne GyHKIUU. 3aJa49, NPUBOIANINEC K TOHSATHIO MPOU3BOIHOM.
Onpenenenne mpousBoaHoi. Dopmynsl nuddepennupoBanus. [lpaBuna muddepeHmupoBanms.
HudbdepennmpoBanne pynkmuu y = f(kx + m). VpaBHenue kacarenbHOM K Trpaduky (GyHKIIHH.
AJITOPUTM COCTaBJICHUS KacaTelbHOU K rpaduky GyHKuu y = f(X).

[IpumeneHre MpoOU3BOAHOM Ui HCCIEAOBaHUA (QYHKIMM HAa MOHOTOHHOCTb M JKCTPEMYMBI.
[Moctpoenne rpaduxoB Qynkumii. IlpuMeHeHne NPOU3BOAHOW MAJE OTHICKAHUS HAMOONBIIUX H
HAUMEHBIINX 3HAYCHHI BETUYHH.

IHoBTOpenue (9 4)

11 kaacc

Crenenu u kopHu. Crenennnie pynkuuu (15 1)

T[lonaTHe KOpHs N-if cTemeHu W3 JAeHcTBUTENbHOrO umcia. Pynkiuu y = VX ux cpoiicTBa u
rpaduxu. CBoiicTBa KOpHsS N-o0if creneHu. IIpeoOpazoBaHue BbIpaKEHUH, COAEpKAIMX pPaJUKaJIbl.
O060611eHre NOHATHA 0 MoKa3artesne creneHu. CteneHHble GyHKIUHU, UX CBOWCTBA U TpaUKU.

IToxa3aTenbHas u norapupmuyeckast pynkunu (24 4)

IToka3zarenbHas QyHKUus, ee cBoWCTBa M rpaduk. Iloka3arenbHble ypaBHEHUS U HEPaBEHCTBA.
[Toustue norapupma. Oyuknus y = 10g,X, ee cBoiictBa u rpaduk. CpoiicTa gorapudmos. Jlorapud-
Muueckue ypaBHeHus. Jlorapudmudeckue HepaBeHCTBa. [lepexos K IpyroMy OCHOBaHHMIO Jiorapupma.
JuddepenurpoBanue nokazaTeabHON U JorapupMUUecKon GyHKIHA.

IlepBooOpa3nasi u uuTerpaJ (9 4)

[TepBooOpasnas. [IpaBuiia oTbicKaHUsi TIepBOOOpa3HbIX. Tabnwila OCHOBHBIX HEOMPEACIEHHBIX
UHTErpaioB. MHOXECTBO MEpBOOOpa3HbIX. 3aJayd, MPUBOAAIIME K TMOHITHIO OIpPENeIeHHOIO
unTerpana. Iloustue ompenenenHoro uHrerpana. @Popmyna Hetotona — JleiitOnuna. Pemienue
¢du3ndeckux 3a1ad. Beruucnenue miomazaen miockux Guryp ¢ moMoubio ONpeeeHHOro MHTerpaa.

DJIeMEeHThl MATEMATHYECKOI CTATHCTHKH, KOMOMHATOPHUKH M Teopun BeposiTHocTeii (11 1)

Craructuueckass o0paboTka naHHbIX. IIpocteiimme BeposiTHOCTHBIE 3anaud. CodeTaHUs U
pasmenienus. @opmyia 6unoma Hetotona. CiyuaiiHble cOOBITHS U UX BEPOSITHOCTH.

YpaBHenusi u HepaBeHcTBa. CucTeMbl ypaBHeHHH HepaBeHCTB (17 4)

PaBHOCMIIBHOCTH ypaBHeHHH. OOIIMe METOJbl pelIeHUs ypaBHEHWH. PelieHune HepaBeHCTB ¢
OJIHOM NEPEMEHHOW. YpaBHEHHs W HEPABEHCTBA C JABYMsS NepeMeHHbIMH. CHCTEMBI ypaBHEHHI.
VYpaBHEHUs 1 HEpaBEHCTBA C MTapaMeTpaMHu.

IHoBTOpenue (9 4)

IF'EOMETPUA

10 kaacce

Beenenue (3 4)

[Ipeamer crepeomerpuu. OCHOBHBIE TOHSTHS CTEPEOMETpUU (TOYKA, MpsiMas, IUIOCKOCTD,
IPOCTPAHCTBO) U akCcHOMBbI crepeoMerpuu. llepBbie cneactBust u3 akcuom. [lonstue 00
aKCHOMaTHYECKOM CII0C00€ MOCTPOECHUS TEOMETPHH.

ITapaneJbHOCTH NPAMBIX U IJIOCKOCTEH (16 1)

[Tepecekaronuecsi, napauieibHble U CKpelIMBaronmecs npsMbie. llapamiensHOCTs NpsiMON U
IJIOCKOCTH, MPU3HAK U CBOMCTBA. YTOJ MEXIy MPSAMBIMUA B HpOCTpaHCTBE. llepneHnuKyIspHOCTh



npsMbIX. [lapamiensHOCTh TIOCKOCTEH, MPU3HAKKW W CBOMCTBA. M300pa)keHHME MPOCTPaHCTBEHHBIX
¢buryp. Tetpasap u napannenenunen. CedeHus TeTpadpa u napamienenunena. [loctpoenue ceueHmii.

IlepneHAUKYASAPHOCTHL NPAMBIX U MJI0cKocTedl (17 u)

IlepneHUKYIIPHOCTh NPSIMOM M IUIOCKOCTH, IIPU3HAKU M cBoMcTBa. lleprneHpukynsp u
HakJIOHHas. Teopema 0 Tpex NeprneHIuKysIpax. YTl MKy IPsIMOM U IUIOCKOCThIO. PaccTosHue ot
TOYKH JO IUIOCKOCTH. PaccTosiHue OT mpsmoil 10 TUIOCKOCTH. PaccTosiHue mMexay mnapauielibHbIMU
IVIOCKOCTSAIMU.  PaccTosiHMe  MeXay — CKpeUIMBAIOUIMMHCS — HpsMbIMU.  [lepreHauKyispHOCTh
IJIOCKOCTEM, MPU3HAKU U CBOMCTBA. [[ByrpaHHbIN yroJl, JMHEHHBIA YroJl IBYTPAHHOIO yIJla.

Mmuororpannuku (12 1)

[TonsiTe MHOTOrpaHHUKa, BEpIIMHBI, pedpa, rpaHH MHOrorpaHHuka. PasBepTka. Bwimykibie
MHororpaHHuku. [lpusma, ee ocHoBaHue, O0KOBbIE pedpa, BbICOTA, OOKOBAs W MOJHAs MOBEPXHOCTH.
[Ipsimas u HakionHas npusma. IlpaBunbnHas npusma. [lupamuna, ee ocHoBaHue, OOKOBbIE pelpa,
BBICOTA, OOKOBasi W TIOJHAs NOBEPXHOCTU. TpeyrosnpHas mnupamuga. [IpaBunbpHas mnupamuaa.
VYceuennad nupamuaa. CuMMeTpus B KyOe, B mapajuieienumnene, B npusme u nupamuae. [lonsarue o
CUMMETpUM B TMpocTpaHCTBe (LlEHTpaibHas, oceBass W 3epkaibHas). [Ilpumepbl cuMMmerpuili B
okpyxatorieM mupe. IlpencraBieHue o npaBWIIbHBIX MHOTOTpaHHHMKaxX (TeTpa’zip, KyO, OKTas’ap,
JOJIEKa’Ip U UKOCAdIP)

3akiaouuTe1bHOE NOBTOpPeHue Kypca reomerpun 10 kiaacca (3 4)

11 kaacc

Huaunap. Konye. Hlap (13 v)

ITonstne wnwmnuuapa. Ilnomans nosepxHocTw wwmHApa. llomstue xonyca. Ilnmomans
MOBEPXHOCTH KOHycCa. YCEUYEHHBIM KOHYC. BzammHoe pacronoxkeHue c@epbl W IIIOCKOCTH.
Kacarenbnast minockocts k chepe. [Inomans chepsi.

O0bémbl Tea (15 v)

OO0BEéM MPSIMOYTONBHOTO Tapajuienenunena. Bpuncienne o0O0BEMOB Tel C  MOMOIIBIO
ompeaeneHHoro uHTerpana. O0béM mpsiMol mpu3mbl U muiauHApa. OOBEM HAKIOHHOW MPHU3MBIL,
nupaMubel 1 KoHyca. O0bEM mapa u miomaas chepbl. OOBEMBI MIAPOBOTO CETMEHTA, IIAPOBOTO CJIOS,
IapOBOT0 CEKTOpA.

BekTopnl B mpocTpancTse (6 1)

[TonsiTue BekTOpa B mpocTpaHcTBe. Moaynb BekTtopa. PaBeHCTBO BekTOpoB. ClioxkeHue u
BBIYUTaHNE BEKTOPOB. KoymnHeapHbie BEKTOPHL. Y MHOKEHHE BEKTOpa Ha YKCII0. PaznokeHne BeKTopa
M0 JIBYM HEKOJTMHEApHBIM BekTopaMm KomruianapHble BEKTOpHI. Pa3noskeHne BEKTOpa IO Tpem
HEKOMILIAHAPHBIM BEKTOPaM.

MeTtoa koopauHat B npocTpancTie. ABuxenns (11 u)

Koopaunatsl Touku u koopauHathl BekTopa. [lpocteitmme 3amaum B koopauHatax. Cymma
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4YHUCJIO, Yrojl MeXIy Bekropamu. CKajsipHOEe NpOU3BEIACHUE
BekTOpOB. CKaJsipHOE MPOU3BEACHUE BEKTOPOB B KOoopauHaTax. [IpuMeHeHne BEKTOPOB MpHU PEIICHUU
3a/1ad Ha HAXOXJIEHWE PACCTOSHUM, MJIWH, IUIOMIaJed M OO0bEMOB. YpaBHEHHE TIUIOCKOCTH B
MPOCTpPaHCTBE. YpaBHEHUE c(pepbl B TpocTpaHCTBE. JIBUKEHUSI.

3ak/I0unTeIbHOE MOBTOPEHME NP MOAT0TOBKE K UTOT. ATTECTAIMM N0 reoMeTpuu (6 1)



