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PabGouass mnporpamma yueOHOrO TmipeameTa «MarTemaTuka: ajgreépa M Havyaja
MATeMATH4YeCKOr0 aHajlu3a, reomeTpus» (cpeanee oOmiee oOpa3oBaHme) pa3paboTaHa Ha
OCHOBE:!

— @enepalibHOTO TOCYJAPCTBEHHOTO 00PAa30BaTEIHLHOTO CTAaHAAPTA CPEAHETO O0ILEro
00pa3oBaHus (C U3MEHEHUSIMU U JIONIOJIHCHUSIMHU ).

— IIpumepHoOit OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI CPEHETO 00IIIEro
00pazoBaHus (C K3MEHEHUSIMH U JIOTTOJTHCHHUSIMHU ).

— IIporpammel. «Matemaruka: anredpa ¥ Hayala MaTeMaTHYeCKOro aHaju3a,
reomeTpus. Anrebpa W Haudana marematudeckoro anamusa. 10-11 kmaccer»y A.T.
MopakoBuu.

— IIporpammbel «Maremaruka: anredpa W Hayaja MaTeMaTHYECKOTO aHaju3a,
reometpus. ['eomerpus, 10-11». ba3oseiit u npodwibHbid ypoBHU» JI.C. ATaHacsH,
B.®. Byryzo0s, C.b. Kagomues u np. 2018.

I[Inanupyemble pe3y/bTaThl 0CBOeHHS YueOHOro npeamera «MaTremaTuka: ajaredopa
U HA4YaJIa MATEeMaTH4eCKOro aHAJIu3a, reoMeTpHUsh)

AJreopa ¥ Ha4YaJ1a MATEMATHYECKOI'0 AHAJIH3A.

JInuHoCTHBIE, MeTaNpeIMeTHbIE U NPeMeTHbIE Pe3yJIbTAThl OCBOEHHS COAEPKAHUS Kypca

aJre0pbl 1 HAYAJI MATEMaTHYeCKOI0 aHAJIM3A
W3ydenue anredOpbl 1 HaYall MaTEMAaTHYECKOTO aHallM3a MOIaHHOM MporpaMMe CriocoOCTBYeT

(GOpPMHUPOBAHUIO Y YYaIUXCS JIMYHOCTHBIX, METANpPEAMETHBIX, IPEIMETHBIX PE3YJIbTAaTOB

oOyueHus, COOTBETCTBYIOIIUX TpeOOBaHUSIM denepanbHOTO roCyapCTBEHHOTO

00pa30BaTEeLHOTO CTAHAPTA CPETHETO (ITOJIHOTO) 001IIero oopa3oBaHusl.

JIn4YHOCTHBIE pe3yabTaThl:

1) BocnuTaHWe POCCUMCKOM TIpakJaHCKOM WAEHTUYHOCTU: MATPUOTH3MA, YBAXKEHUS K
OteuecTBy, 0OCO3HaHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOM HAYKH;

2) ¢opMHpOoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKU ¥ 0OILIIECTBEHHOW NMPAKTUKU;

3) OTBETCTBEHHOE OTHOLIEHHE K OOY4YEHMIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U
caM0oOOpa30BaHUI0 Ha TMPOTSHKEHUHM BCEW JKHU3HU; CO3HATENbHOE OTHOLICHHE K
HEMPEPHIBHOMY'  00pa30BaHUI0 KaK YCJIOBHIO  YCIENIHOM  TpodecCHOHANbHOW U
0O0I1eCTBEHHOH J1eTETbHOCTH;

4) oco3HaHHBIN BBIOOp Oyayiel mpodeccuoHaIbHOM NesATeIbHOCTH Ha 0a3e OpUEHTHPOBAHUS B
Mupe npodeccuil 1 MpodecCHOHANBHBIX NPEANOYTEeHHH; OTHOIIEHHE K NpodeccroHaTbHON
JNESATEIbHOCTH KaK K BO3MOXHOCTHM YYacTHUSIB pPEIICHWU JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX  HMOOIIEHAIMOHATIBHBIX  po0ieM; (OpPMHUpPOBaHHE YBAXKUTEIBHOTO
OTHOLICHHUS K TPYY, Pa3BUTHUE OIbITA yUYaCTHS B COLMATIBLHO 3HAYUMOM TPY/E;

5) yMeHue KOHTpOJHpPOBATh, OLIEHWBATh W AHAIM3UPOBATH MPOIECC U pe3yiabTaT y4eOHOM H
MaTeMaTHYeCKOH 1eATeIbHOCTH;

6) yMeHUeE yIpaBiIsATh CBOEH II03HABATENBHOM 1E€ATENBHOCTBIO;

7) yMeHue B3auMOJIEHCTBOBATh C OJHOKJIACCHUKAMH, T€ThbMUMIIA/IIIETO BO3pAcTa U B3POCIBIMU
B 00pazoBaTelbHOM, OOLIECTBEHHO-TIOJE3HOH, Y4eOHO-HCCIEeI0BATENbCKOM, MPOEKTHOWH
JIPYTUX BUAAX AESITEIbHOCTH;

8) KpUTMYHOCTh MBIIIJICHUS, WHUIMATHBA, HAXOAYMBOCTb, AKTUBHOCTb IIPU PEUICHUH
MaTeMaTUYEeCKUX 3a/1a4.

MertanpeamMeTHbie pe3yJabTaThl:

1) ymMeHue caMOCTOSITEIbHO OIpenessaTh eI CBOEH AESITeNTbHOCTH, CTaBUTh U (OPMYIUPOBATH
Juis ce0si HOBBIE 3aJjauuB yuEoe;



2) yMEHHE COOTHOCUTb CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYLIECTBIISTH
KOHTPOJIb CBOEH JIEATENbHOCTH B IIPOLECCE MOCTHXKEHHS pe3ynbTara, ONPEeNeIATh
CHOCOOBICHCTBUI B paMKax MPEI0KEHHBIX YCIOBUH U TPeOOBaHM, KOPPEKTUPOBATH CBOU
JEUCTBHUS B COOTBETCTBUM C U3MEHSIOILEHCS CUTYyaluen;

3) yMeHue caMOCTOATEIbHO IPUHHUMATh PELIEHMs, IPOBOAUTHbAHAIM3 CBOEH JEATENbHOCTH,
IIPUMEHATH Pa3JIMYHbIC METOMBI IO3HAHNUS;

4) BnameHuWe HaBBIKAMHU I[I03HABATENBHOW, YUEOHO-HUCCIIENOBATENIbCKOW ©  MPOCKTHOU
JESTEIIBHOCTH;

5) ¢opmupoBaHuEe MOHATHIHOTO ammapaTa, YMEHHUs CO3/1aBaTh OOOOIICHUS, yCTaHABIMBATH
aHaJIOTHH, KJacCU(UUIUPOBaTh, CAaMOCTOATENBHO BBIOMpPATh OCHOBAaHUS M KpUTEPUH
JUIKIIacCU(pUKaINu;

B) YMEHHME YCTaHABJIMBATh IIPUUYMHHO-CIICICTBEHHbBIE CBSI3U,CTPOUTH JIOTHUECKOE pacCyXJICHHE,
YMO3aK/II04YeHNE (MHIYKTUBHOE, JIEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BbIBOIBL;

7)  ¢opMupoBaHME  KOMIETEHTHOCTM B  00JacTH  MCIIOJIb30BaHUAMH(OPMAILIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHA;

8) yMeHue BHUJETh MaTeMaTH4YeCKyl0 3a7ayy B KOHTEKCTe HPOOJEMHOM CUTyallud B JAPYIHX
JUCLIUIUINHAX, B OKPYXaIOUIEH)KU3HY;

9) ymMeHHe CaMOCTOSATENIBHO OCYIIECTBIIATh HMOUCK B PA3IMYHBIX HUCTOYHUKAX, OTOOp, aHAIIM3,
CHUCTeMAaTH3alMi0 M Kiaccuukanuioo wuHGOpMANMK, HEOOXOAUMOW Ui  peIICHHS
MaTeMaTHYeCKuX MpoOieM, MpeACTaBIATh €€ B MOHATHOM (opMe;IpUHUMATh pelleHUe B
YCIOBUSX HEMOJHOM WM U30BITOYHOM, TOYHOW WJIM BEPOSTHOCTHOM HH(pOpMaLuu;
KPUTUYECKH OLEHMBATh W WMHTEPIPETHUPOBATh HH(OPMAILMIO, MOJIyYaeMyl U3 pa3IMYHbIX
HCTOYHUKOB;

10) ymeHHe UCIOIB30BaTh MaTEMATUYECKHUE CPECTBA HAMVIATHOCTH (rpaduKu, TaOIMIIbI, CXEMBbI
U JIp.) JUIsl WJUTFOCTPALlMH, UHTEPIPETALH, apryMEHTALUN;

11) yMeHue BBIIBUTaTh TUIOTE3bl IpPU PpEIIEHUH 33Jaud, [OHUMAThb HEOOXOAMMOCTb HX
IIPOBEPKU;

12) MoHMMaHUE CYIIHOCTHM QJrOPUTMUYECKHUX TMPEANUCAaHUH U yMEHue JeHCTBOBaTh B
COOTBETCTBUU C MPEATI0KEHHBIMAITOPUTMOM.

IIpenmeTHbie pe3yJibTaThI:

1) oco3HaHue 3HaYEHHs] MAaTEMaTUKHU I TOBCETHEBHOM )KM3HH YEJIOBEKA;

2) mpencTaBleHHE O MaTeMaTH4eCKOol Hayke Kak cdepe MaTeMaTH4ecKol AedTenbHOCTH, 00
JTanax ee pa3BUTHs, O €E3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALINY;

3) yMeHHe ONUCHIBATh SBJICHUS PEaJbHOr0 MHUpa Ha MaTEMAaTHYECKOM S3bIKE; MPEACTaBICHUE O
MaTeMaTUYeCKUX TOHATUSAX M MaTeMaTHMYeCKUX MOJENsIX Kak O  BaxHeliem
MHCTPYMEHTAPUH, II03BOJISIIOIIEM ONUCBIBATH U U3y4aTh Pa3HBICIIPOLIECCHI U SIBJICHMUSI,

4) npexacraBieHHEe 00 OCHOBHBIX MOHATHUAX, MIESX U METoAaxalreOpbl U MaTeMaTHYECKOIo
aHaJIN3a;

5) mnpenacrtaBieHHE O TpoOIEeccax M SBICHUSX, HMEIOIIMX BEPOATHOCTHBINM XapakTep, O
CTaTUCTHYECKUX  3aKOHOMEPHOCTSXB peaJlbHOM MHpe, 00 OCHOBHBIX IOHSTHUSAX
JJIEMEHTAPHOWTEOPUN BEPOATHOCTEW; YMEHHE HaXOAWTh U OLEHUBaTh BEPOATHOCTH
HACTYIUICHUsI COOBITMM B MPOCTEHWIIMX MPAKTHMYECKHUX CUTYallUsIX M OCHOBHBIE
XapaKTePUCTUKU CIIy4alHbIXBEJIUYHH;

6) BIagcHME METOAAMM JIOKA3aTEIbCTB W AJITOPUTMOB DEIIEHUS; YMEHHE HUX IPUMEHSATH,
MIPOBOAMTD JJOKA3aTeNbHbIE PACCYKIACHHS B XO/I€ PEILICHUS 3a/1ay;

7) NpakTU4YEeCKH 3HaYMMble MaTeMaTUYECKHE YMEHHS U HAaBBIKH, CIOCOOHOCTh UX MPUMEHEHHS K
pEIIeHNI0 MaTeEMaTHUYECKH U HeMaTeMaTUYECKUX 3a/1ay, MPeAINoiaratonie ymeHue:
®  BBINOJHATH BBIYMCIEHUS C IEHCTBUTEIBHBIMU U KOMIUIEKCHBIMU YHCIIAMU;

e Dpelmarb  palMOHAIBHBIE, HPPALUOHAIBHBIE,  IIOKa3aTelbHbIE,  CTEIEHHBIE U
TPUTOHOMETPUYECKUE YPABHEHMSI, HEPABEHCTBA, CUCTEMBI YPABHEHMM M HEPABEHCTB;
pemaTh TEKCTOBbIE 3aJaud apU(PMETHUYECKUM CIIOCOOOM, C MOMOUIbIO COCTAaBJICHUS U
pelleHUs] ypaBHEHUM, CUCTEM YpaBHEHUIN U HEPABEHCTB;



® CIIOJIb30BAaTh aNreOpanvecKuil sS3bIK JUIS OMHCAHUS MPEIMETOB OKPYKAIOLIEro MHpa M
CO3JJaHUS COOTBETCTBYIOIINX MaTeMaTHIECKUX MOJETICH;

® BBINOJNHATH TOXAECTBEHHBIE MPEOOpa30BaHUsI PAUOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeJIbHbBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHU; BBIMOIHATH ONEpauu
HaJl MHOXXECTBAMH; HCCIIENOBAaTh (DYHKIUH C MOMOIIBIO HMPOM3BOAHOM M CTPOUTH HX
rpaduku;

®  BBIYHUCIATH IUTONa M (GUryp 1 00BEMBI TEJ C IIOMOIIBIO ONPEAEIEHHOTO HHTETPaa;

® [IPOBOJWTH BBIYKMCICHUE CTATHCTHYECKHX XapaKTEPUCTUK, BBIMOJIHATH NPUOIMKEHHBIC
BBIYHCIICHUS;, pelIaTh KOMOWHATOPHBIC 3aJa4H.

® BIAQJCHHWE HABBIKAMU HCIIOJB30BAaHHUS KOMIIBIOTEPHBIX IPOTPaMM MpPU  pEIICHUH
MaTeMaTHYECKUX 3aj1ad.

Aure0pa u HayaJIa MATEeMaTHYeCKOIr0 aHAJIN3a
Yucia 1 BeJIMYUHBI
BbinyckHUK HayuMTCS:
e ONepUpOBaTh MOHATUEM PAJUaHHAsA Mepa yIJia, BHIIOIHATH IpeoOpa3oBaHus paJluaHHOM
MEPBI B TPaJlyCHYIO U I'PalyCHON MEpHI B paJIMaHHYIO;
® ONEpUPOBATH MOHATHEM KOMIUIEKCHOTO YHCIIa, BBIMOIHATE apu(hMETHUECKUE ONIEPAIIH C
KOMIUICKCHBIMH ~ YMCJIAMHU; H300pakaTh KOMIUJIEKCHBIE YHCIAa Ha KOMIUIEKCHOU
IJIOCKOCTH, HAXOUTh KOMILJIEKCHYIO KOOPJIMHATY YHUCIIa.
e BEBINYCKHUK MOJIYIUT BO3MOKHOCTD:
® JCIIOJB30BaTh Pa3JINYHbIE MEPHI U3MEPEHHUS YIJIOB IIPU PEIIEHUH N€OMETPUYECKUX 3a1ad,
a TaKKe 3a/1a4 U3 CMEKHBIX JUCLUILINH;
® [IPUMEHATH KOMIUIEKCHBIC YHCIa JUIsl PELICHUs aareOpanyecKux ypaBHEHHM.
Beipakenus
BbeInyCKHUK HAy4YuTCH:
® OINEpUPOBATH MOHATUSIMH KOPHS JI-i CTENEHM, CTENEHU C PAllMOHAIBbHBIM MOKAa3aTelIeM,
CTENEHHU C ACHCTBUTEIbHBIM MTOKA3aTeNeM, Jorapupma;
® QPUMEHATH MOHATHS KOpHS JI-d CTENEHH, CTENEHH C palMOHAJIbHBIM IIOKA3aTENEM,
CTETIEHU C JICHCTBUTENILHBIM MOKa3aTelleM, JJorapudma 1 UX CBOICTBA B BRIYMCICHUSX U
IIpU pElIeHUH 33/]a4;
® BBINOJHATH TOXKJECTBEHHBIE MPE0OpPa30BaHUs BBIPAKEHHUH, COJEpKalluX KOpEeHb JI-i
CTENEHH, CTENEHW C PALUOHAIBHBIM IIOKA3aTeleM, CTENEHb C JEHCTBUTEIBHBIM
noKasaresiem, Jorapudm;
® OIEpUPOBaTh MOHATUSAMHU KOCHHYC, CHHYC, TaHI'€HC, KOTAHI€HC YyIja IOBOpOTa,
apKKOCHHYC, ApKCUHYC, apKTaHI'€HC U apKKOTAHI'€HC;
®  BBINOJHATH TOKAECCTBEHHBIE MPEOOPA30BaHMS TPUTOHOMETPUYECKUX BBIPAKECHHM.
BbInyCKHUK NOJIY4YHT BO3MOKHOCTD:
® BBINOJHATH MHOTOIIArOBbIE MPEOOpa3OBaHUs BBIPAKEHUN, MPUMEHSST HIMPOKUN Habop
Croco00B U NMPHUEMOB; MPUMEHSTHh TOXKIECTBEHHBIE MPEOOPAa30BaHMS BBIPAXKECHHUHN IS
pelleHus 3a1a4 U3 pa3IudHbIX pa3zesioB Kypca.
YpaBHeHHUsI M HEpaBEHCTBA
BbinycKHUK HAyYHTCS:
e pelmaTrh UppalMOHAIbHBIE, TPUTOHOMETPHUECKHE, MOKa3aTelbHble U JIorapupMUyecKue
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;
e pelaTh anredpanveckrue ypaBHEHUS] HA MHOXECTBE KOMITJIEKCHBIX YHCET;
® J[IOHMMAaTh YpaBHEHUE KaK BAaXHEMIIYI0 MAaTeMAaTHYECKYI0 MOJENb Ji1 ONHCAaHUA U
U3y4eHHs] pa3HOOOpa3HBIX peAIbHBIX CHTyallud, pemaTth TEeKCTOBBIE 3ajauu
anreOpanvdecKuM METO/I0M;
® [PUMEHATH IpapuuecKue MPeICTaBICHUS Ul UCCIEI0BaHHs yYpaBHEHUH.
BbinycKHUK MOJYYUT BO3MOKHOCTD:




® OBJIAJICTh MPUEMAMU PEUICHUS YPABHEHH, HEPABCHCTB U CUCTEM YPaBHEHHI; MPUMEHSTh
anmapar ypaBHEHUI [JIsl pelieHHs] pa3HOOOpa3HbIX 3a/Jay M3 MaTeMaTUKH, CMEKHBIX
IIPEIMETOB, IPAKTUKU;

® [PUMEHATH rpapuyuecKkue MPEeACTABICHUS ISl UCCIIEOBaHMs ypaBHEHHUI, HEPaBEHCTB,
CUCTEM YPaBHEHUM, COJEPKAIINX apaMeTphl.

DOyHKIUUHA
BbInyCKHUK HAYYUTCSH:

® [IOHUMATH U MCIIOJIb30BaTh (PYHKIIMOHAIBHBIE MOHATHUS, 3bIK (TEPMUHBI, CAMBOJIMYECKHE
0003HaueHUs ),

® BBINOJHATH MOCTpOeHHE TIpadukoB (QYHKUMH C  TMOMOIIBIO TEOMETPUUYECKUX
npeoOpa3oBaHMiA;

® BBIIOJHATH MOCTPOEHHE TpapuKOB BHAA Y = VX, CTENEHHBIX, TPUTOHOMETPUYECKHX,
OOpaTHBIX TPUTOHOMETPUYECKUX, TIIOKA3aTEIbHBIX U JOTapu(pMUYecKnX (YHKIIHIA;
HCCJIEI0BAaTh CBOMCTBA (DYHKIIHIA,

e MOHMMATh (YHKIHMIO KaKk BAXHEHIIYI0 MaTeMaTHYECKyI0 MOJAETbh ISl OIHCAHUS
IIPOLIECCOB U SIBJIEHUIN OKPYXAlOIIEro MHUpAa, NMPUMEHATh (QYHKIMOHAIBHBIN S3BIK JJIS
OTMMCAHUS U UCCIIEOBAHUS 3aBUCUMOCTEN MKy (PU3MUECKUMH BETUYMHAMHU.

BbInycKHUK MOJIYIIUT BO3MOKHOCTD:

® TIPOBOAMUTH HCCIEAOBAHUSA, CBSI3aHHBIC C U3YUYEHHUEM CBOMCTB (DYHKIIMIA, B TOM 4YHCIE C
HCIIOJIb30BAaHUEM KOMIIBIOTEpA; MCIIONIb30BaTh (YHKIUOHAJIbHBIE NPEACTABICHUS U
CBOICTBa (PYHKIIMIA JUIS pelIeHuUs 3a]1a4 U3 Pa3INYHbIX Pa3AesioB Kypca MaTeMaTHUKH.

DJIeMeHThl MAaTeMATHYeCKOr0 AHAJIU3A
BbpInyCKHUK HAy4YuTCH:

® [PUMEHATh TEPMHUHOJOTMI0O U CHUMBOJMKY, CBSI3aHHYIO C THOHSTHSAMM TIpEJel,
IIPOU3BOJIHAS, IEPBOOOPA3HAs U UHTErpa;

® HaxXoAWTh mepeaen (YHKUUU; pellaTh HEPAaBEHCTBA METOAOM WHTEPBAJIOB; BBIYUCISATH
IOPOM3BOJHYI0O M TEpBOOOpa3Hyl0 (YHKLMHU; HCIHOIb30BATh IPOU3BOJHYIO IS
MCCJIEIOBAHMSI U TIOCTPOEHUSI TPAPUKOB (PYHKIIMIA;

® TIOHMMAaTbh F€OMETPUUYECKUI CMBICI IPOU3BOIHOMN U ONPEEIEHHOTO UHTErPaia;

® HaxOJUTh BTOPYIO MPOU3BOJIHYIO, IOHUMATh €€ reOMETPUYECKUN M (PU3UUECKHI CMBICIT;
BBIUKCIIATH OMPEIeIEHHBIN HHTETPall; BEIYUCIISITh HEONPESIEHHbIN HHTErpal.

BbInycKHUK MOJYIIUT BO3MOKHOCTD:

* chopmupoBaTh MpeAcCTaBIEHUE O MPUMEHEHUH T'€OMETPUUYECKOTO CMBICIA MTPOU3BOAHOM
Y MHTETpajia B Kypce MaTeMaTUKH, B CMEXHBIX TUCIUIUIMHAX;

* copmupoBaTh U yrilyOUTh 3BaHUs 00 HHTETpaJe.

DJileMeHTbl KOMOMHATOPUKH, BEPOSITHOCTH M CTATUCTUKH
BbInycKHUK HAYYMTCS:

* pemarb KOMOMHATOPHbIE 3aJaud Ha HaXOXKJIEHUE KOJIMYECTBA OOBEKTOB WIIHU
KOMOMHAIIHIL;

* mpuMeHATh popmy OuHoMa HeroToHa 117151 TpeoOpa3oBaHusl BRIPAKEHUH;

*  HCIOJB30BaTh METOJ MAaTEMATUYECKOM WHAYKIUM [UId J0Ka3aTelbCTBA TEOPEM U
peleHus 3aaay;

*  HCIIOJIb30BaTh COCOOBI MPEACTABICHNUS U aHAJIN3a CTATUCTUYECKUX JaHHBIX;

* BBINOJHATH OINEpallMd HaJ COOBITUSAMHU U BEPOSTHOCTAMHU. BBIMYCKHUK MOJIYMUT
BO3MO>KHOCTB!

* HAYYHUTHCS CIIELHAIbHBIM IpUEMaM pellleHus KOMOMHATOPHBIX 3a]1ay;

*  XapakTepHu30BaTh NIPOLIECCH] U ABIEHUS, UMEIOIINE BEPOSTHOCTHBIN XapakTep.



I'eometpusi

JInuHOCTHBIE, MeTanpeAMEeTHbIEC U NPeIMETHbIC Pe3yJIbTAThI 0CBOCHHS COACPKAHUSA Kypca

reoMeTpuu
H3ydeHue reoMeTpuu MO JAHHOW MporpaMMe CrocoOCTBYeT (OPMHUPOBAHUIO Y YHALTUXCS

JUYHOCTHBIX, METANpPEIMETHBIX, IPEAMETHBIX pPE3yabTaTOB OOYYCHHS, COOTBETCTBYIOIIHX

TpeboBanusiM DenepanbHOr0 TrOCyAapCTBEHHOrO 00pa30BaTENIBHOTO CTAaHJApTa CpPEIHEro

(momuoTrO0) 00I11IETO 00pa30BaAHMUS.

JIn4HOCTHBIE Pe3yJIbTATHI:

1) BocnuTaHWEe POCCUMCKOM TIpakJaHCKOM MAEHTUYHOCTU: MATPUOTH3MA, YBAXKEHUS K
OreuecTBy, OCO3HAHMS BKJIaJa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKU;

2) ¢dopMUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOILECTBEHHOW MPAKTUKU;

3) OTBETCTBEHHOE OTHOIICHHE K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO H
caM000pa3oBaHUI0O Ha TNPOTSHKEHHMM BCEeW JKM3HHM; CO3HATEIbHOE OTHOIICHHE K
HENPEPHIBHOMY  OOpa30BaHHMIO KaK  yCJIOBHIO  YCICIIHOW MPOPECCHOHAIBHOH U
00IIECTBEHHOM AESITETbHOCTH;

4) oco3HaHHBIN BBIOOp OymyIel mpopecCHOHATBHON IEATEIPHOCTH Ha 0a3e OPUCHTHPOBAHUS B
mMupe npodeccuii U MPoPecCUOHANBHBIX MPEANOYTSHUN; OTHOLICHHE K MpodecCHOHaIbHON
NESATEIIbHOCTH KaK K BO3MOXHOCTH YYacTUsl B PEHICHUHM JIMYHBIX, OOIICCTBEHHBIX,
TOCYIapCTBEHHBIX U OOIEHAIIMOHANBHBIX MpoOsieM; (OPMUPOBAHUE YBAKHUTEIHLHOTO
OTHOIIICHUS K TPYAY, Pa3BUTHE OMbITA YYaCTHS B COI[UATBHO 3HAUMMOM TPY/IE;

5) yMeHHEe KOHTPOJIHMPOBaTh, OLIEHWBATh U AHAIM3UPOBATH MPOIECC U Pe3yJbTaT yueOHOU H
MaTeMaTUYECKOU JIesATEeIbHOCTH;

6) yMeHue yrpaBisTh CBOSH MO3HABATENBHOI JIEATEIBHOCTHIO;

7) yMeHHE B3aUMOJICCTBOBATh C OJTHOKJIACCHUKAMH, JEThbMH MJIQJIIIETO BO3pPAcTa U B3POCIBIMU
B 00pa3oBaTelbHON, OOILIECTBEHHO-TIONE3HOM, y4eOHO-UCCIEA0BATEIbCKOM, MPOEKTHOU U
JIPYTUX BUIAX IEATEIbHOCTH;

8) KpUTUYHOCTH MBIIIJICHUS, WHUIMATUBA, HAXOMAYUBOCTh, AKTUBHOCTh TIPU PpEUICHUH
MaTeMaTUYECKHX 3aj1ad.

MeTtanpeameTHblie pe3yJabTAThI:

1) yMeHHEe caMOCTOSITEIFHO OMPENETSATh eI CBOEH NESITeIbHOCTH, CTaBUTh U (POPMYIIUPOBATH
JUTst ce0s1 HOBBIE 3a/1auu B yuéoe;

2) yMEHHE COOTHOCHTH CBOM JEHCTBUS C TUIAHUPYEMBIMH DE3yJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JESTeNbHOCTH B MPOIECCE TOCTIKEHUS Pe3yabTaTa, OMpeeNaTh CIIOCOOBI
NEHCTBUII B paMKax NpPEeUIOKEHHBIX YCIOBUM M TpeOOBaHUN, KOPPEKTHPOBATh CBOU
JIEMCTBUS B COOTBETCTBHH C U3MEHSIOIICHCS CUTYyallUEH;

3) yMmMeHHE CaMOCTOATEIbHO MPUHUMATh PEIICHHS, MPOBOJAUTH aHAIM3 CBOEH JESITEIBHOCTH,
MPUMEHSATH Pa3IMYHbIE METO/IbI IO3HAHUS;

4) BrajgeHWe HaBbIKAMHU TIO3HABATEJIbHOW, YYEOHO-HMCCIEAOBATEIIbCKOH H  TPOCKTHOM
JeSATEIbHOCTH;

5) dopmupoBaHHE TOHATHHWHOTO amnmapara, yMEHHsS CO3/JaBaTh OOOOINECHUs, yCTaHABIMBATH
aQHAJIOTUH, KJIacCU(UIIMPOBATh, CAMOCTOSTETLHO BBIOMPATh OCHOBAHUS U KPUTEPUH IS
Kiaccuukanum,

B) YMEHHE YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTDH JIOTUYECKOE PACCYKICHHE,
YMO3aKJIIOueHHe (MHIYKTUBHOE, JEAYKTHBHOE | 110 aHAJIOTHH) U JICJIaTh BHIBOJIBI;

7) ¢dopMupoBaHHE KOMIIETEHTHOCTM B  OONACTH  MCIOJB30BaHUS  MH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) yMmMeHHe BHIIETh MAaTEMaTHYECKYI0 3a/adyy B KOHTEKCTE€ MPOOJIEMHON CHUTyallud B JIPYTHX
JTUCIUATIIINHAX, B OKPYKAIOIIEH KU3HH,

9) yMeHHe CaMOCTOSITENIbHO OCYIIECTBIISATh MOUCK B Pa3jMYHBIX HCTOYHHKAX, OTOOpP, aHAJM3,
CUCTEeMATH3alMI0 W KiIaccupukanuio WHPOpMAIMU, HEOOXOMUMOW IS pelleHus



MaTeMaTHYECKUX MpoOieM, MPeACTaBIsATh €€ B MOHATHOM (hopMe; MPUHUMATH PELICHUE B
YCJIOBHSIX HETIOJMHOW WM W30BITOYHOM, TOYHOW WJIM BEPOSTHOCTHOW WH(MOpMAIUH;
KPUTUYECKH OLEHMBATH W WHTEPHPETHUPOBATH MH(GOPMAIMIO, MOIyYaeMyI0 U3 pa3IMYHBIX
UCTOYHUKOB,;

10) ymeHHe UCIIONIB30BaTh MaTEMATUYECKUE CPECTBA HATIIATHOCTH (TpaduKu, TaOIHIIbI, CXEMbI
U JIp.) A7l WIUTIOCTPALIMU, HHTEpIPETaly, apryMeHTalu Y,

11) yMeHue BBIIBUTATh TUIOTE3bl MpPU PEHICHWH 3aJaud, MOHHUMATh HEOOXOIMMOCTHh HX
IPOBEPKH;

12) noHMMaHuE€ CYIIHOCTH aIrOPUTMHUUYECKUX INPEANUCAaHUM U yMEHHE JIeHCTBOBaTb B
COOTBETCTBUH C IIPEJIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

1) oco3HaHMe 3HAUYEHUS MaTEMATUKHU JJIs1 IOBCEAHEBHOM KU3HU YEJIOBEKa,

2) mpeAcTaBleHUE O MaTEMAaTHYECKON Hayke Kak cdepe MaTeMaTHUeCKOH IesATENbHOCTH, 00
JTanax e€ pa3BUTUs, O €€ 3HAYMMOCTHU JJIsl Pa3BUTHUS LIMBUIIM3ALIUH;

3) yMeHue OnuchIBaTh ABJIEHUS PEaIbHOIO0 MUPA HA MATEMAaTUYECKOM SI3bIKE; IIPEJICTABICHUE O
MaTeMaTHYeCKUX MOHATHSAX M MaTeMaTHYeCKUX MOJENIX Kak O  BakHeimem
MHCTPYMEHTAPUH, I03BOJISIOLIEM ONUCHIBATH U U3y4aTh Pa3HbIE IIPOLIECCH] U SBJICHUS;

4) npencrapieHre 00 OCHOBHBIX MOHATHSIX, UIESIX U METOJIaX F€OMETPHH;

5) BiIajeHHE METOAAMM JIOKA3aTEIbCTB W AJITOPUTMOB pEILIEHUS; YMEHHE HUX I[PUMEHSTH,
IPOBOJUTH JJOKa3aTeIbHbIE PACCYKICHUS B X0O/1€ PELICHUs 3a/iay;

6) mpakTU4YeCKH 3HAYMMbIE MAaTEMAaTHYECKHE YMEHHS U HABBIKH, CIOCOOHOCTh UX MPUMEHEHHS K
PELICHUIO MaTeMAaTHYECKUX U HeMaTeMaTHYeCKUX 3aay.

7) BIajeHME HaBbIKAMH HCIOJIb30BAHUS KOMIIBIOTEPHBIX IpOrpaMM IIpU  PELICHUU
MaTeMaTHYeCKUX 3ajiau.

BbInyCKHUK HAy4YUTCH:

*  ONEPUPOBATH MOHITHIMH: TOYKA, MPSAMasi, TUIOCKOCTh B IIPOCTPAHCTBE, MapalieIbHOCTh
U TIEPIICHANKYISPHOCTD MPSIMBIX U MJIOCKOCTEH;

*  pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (IIpH3Ma, MAPAMHJA, MPSIMOYTOIBHBIN
napasuienenumnes, Kyo);

*  u300paxkaTh reOMeTpPUIECKHUE (PUTYPHI C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB;

* Wu3BIEKaTb HH(MOPMALMIO O  MPOCTPAHCTBEHHBIX  TI'E€OMETPHUECKUX  (UTYpax,
MIPEJICTABICHHYIO Ha YepTekKax;

* mnpumeHatb Teopemy Iludaropa mpu BBHIYHCICHUU DIEMEHTOB CTEPEOMETPHUECKUX
uryp;

* HaxoAuTh OOBEMBI W TMJIOWAAM TIOBEPXHOCTEH MPOCTEUITUX MHOTOTPAHHHUKOB C
npuMeHeHueM Gopmyi;

*  pacro3HaBaTh Tella BpallleHUs: KOHYC, IWIHHID, chepy U map;

*  BBIUUCIATH O0BEMBI W IUIOMIAAN MOBEPXHOCTEH MPOCTEUITUX MHOTOTPAHHUKOB W Tl
BpaIlleHUs C TTOMOIIBIO POpPMYI.

*  OmnepupoBarh MOHATHEM JIEKAPTOBBI KOOPJIWHATHI B POCTPAHCTBE;

*  HAXOAWTh KOOPAUHATHI BEPIIUH KyOa U MPSIMOYTOJILHOTO Napasuieenuie1a

® TIPAKTHYCCKH 3HAYMMBIC MAaTEeMaTHYEeCKHE YMEHUS W HaBBIKH, CIIOCOOHOCTh HX
MPUMEHEHHUS K PEIICHUI0 MaTEMaTHYESCKUX M HEMAaTeMaTHICCKHX 3a]1a4.

® BJaJICHWE HABBIKAMH HCIOJIB30BAaHUS KOMIBIOTEPHBIX TMPOTpaMM TMPH PEIICHUU
MaTeMaTUYECKUX 3a/1a4.

* 3HATh MPHUMEPHI MATEMATHYCCKUX OTKPBITHHA W UX aBTOPOB, B CBS3H C OTCUCCTBEHHOW U
BCEMUPHON UCTOPHEH; MOHUMATh POJIb MAaTEMATHKH B pa3BUTHU Poccum.

* B moBCeHEBHOM XKU3HU U TTPH U3YICHHUH JPYTHX MPEIMETOB:

— COOTHOCUTH aOCTpakTHbIE T€OMETPHUYECKHE MOHITHS U (DAKThl C peaTbHBIMU
YKU3HEHHBIMH 00bEKTaMHU U CUTYaIHSIMHU;



— HCIONB30BaTh CBOWCTBA IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX QUTYp Ui
peleHHs 3a1a4 IPaKTUYECKOTO COEP/KaHUS;

— COOTHOCUTH IUIOIIAJM TOBEPXHOCTEH T OAMHAKOBOW (DOPMBI pazIMyHOTO
pasmepa;

— OLEHMBATh (pOpPMY HPAaBUIBHOIO MHOTOTPAHHHUKA IOCIE CIWJIOB, CPE30B U T. II.
(onpenensaTb  KOJIMYECTBO  BEpLIMH, pedep M TIpaHed  MOIyYEHHBIX
MHOT'OTPaHHUKOB).

BhInyCKHUK MOJYNUT BO3MOKHOCTb HAYYUThCSH:

* TPUMEHATH JJISl pPElICHHUs 3aJad reoMerpuueckue (akTbl, €Cld YCIOBUS NPUMEHEHUs
3aJaHbl B SIBHOM (bopMe; peuiaTh 3aaa4u Ha HAXOKACHUC I'COMETPUUCCKHUX BCIWYHH I10
o0paslam WId alropuTMam;

* nenath (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (pUTYp, B TOM dYHCIE
pPHCOBATh BUJ| CBEPXY, COOKY, CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB;

* W3BJIEKATh, MHTEPIPETUPOBATh M NPe0oOpa3OBHIBaTh WHPOPMAIMIO O TEOMETPHUYECKUX
durypax, npeJCcTaBlIeHHYIO Ha YepTexax;

* IPUMEHATH FreoMeTpuueckre (GaKThl 7S peLIeHHs 3a/1a4, B TOM YUCJIE, IPEANONAraromx
HECKOJIbKO IIIaroB pEIICHHs; OMUCHIBAaTh B3aMMHOE pACIOJIOKEHHUE TPSAMBIX U
IJIOCKOCTEN B IMIPOCTPAHCTBE;

e (dopMynHMpoBaTh CBOMCTBA U MPU3HAKU (PUTYD;

° AOKa3bIBaTb TCOMETPHUUYCCKUC YTBCPKACHUA, 3a4aBaTb IUIOCKOCTb YPAaBHCHUCM B
JIEKapTOBOM cHCTeMe KOOpJMHAT;

* BIAACTh CTAHJAPTHOH KiIAacCU(UKAIMEH MPOCTPAHCTBEHHBIX GUryp (MHUpaMuUibl,
NpU3MBL, TapajuleNIeNuIe/ibl) HCIOJIb30BaTh CBOWCTBA T€OMETPUUYECKUX GUTYD IS
pelIeHHs 3a/1a4 MPAKTUIECKOTo XapaKTepa u 3a/1a4 U3 APYyrux odsracteit 3HaHUH

* 3aJaBaTh MJIOCKOCTh YPAaBHEHHUEM B JCKApTOBOU cHCTEME KOOPAUHAT;

* pemath MPOCTEHIINE 3a]]a41 BBEJACHUEM BEKTOPHOTO Oa3uca.

Conep:xanue yueGHOro npeamera ««Maremaruka: ajiredpa u Havaja
MaTeMaTHYeCKOr0 aHAJIN3a, FeOMeTPHUs»

AJiredpa M HayaJia MATEMATHYECKOIr0 aHAJIN3A

Pemenne 3amau ¢ UCHOIB30BaHUEM CBOMCTB YHMCEN U CUCTEMCUMCIICHHUS, JEIUMOCTH, JOJIEH
M 4YacTell, MpOIEHTOB, MoJyJieiuncen. Pemenue 3agad ¢ MCIOIb30BaHUEM CBOMCTB CTENEHEH
WKOpHEH, MHOTOYJIEHOB, MPEe0Opa30BaHNl MHOTOUJICHOB U APOOHO-PAIIMOHATBHBIX BBIPAYKEHUM.
Pemenne 3ama4 ¢ MCHNONB30BAHMEM TPaayCHOW Mepbl yria. MoJynb 4HcClia M €ro CBOMCTBA.
Pemenne 3amau Ha IBMKEHHE M COBMECTHYIO pa0OTY', CMECUU CIUIaBBI C TTOMOIIBIO JIMHEWHBIX,
KBAJIPATHBIX U JPOOHO-PALMOHAIBHBIX YPAaBHEHUN U UX CHCTEM.

Pemenue 3amad ¢ TOMOIIBIO YHCIOBBIX HEPABEHCTB M CHCTEMHEPABEHCTB C OJIHOM
MEPEeMEHHOM, C TPHUMEHEHHEeM H300paKeHUs YHUCIOBBIX TPOMEXKYTKOB. Pelenwe 3amad c
WCITOJIh30BAaHUEM YHCJIOBBIX (QYHKIIMHA W uX TpadukoB. VMcnonb30BaHHECBONCTB U TpadUKOB
JUHEHHBIX W KBaJpaTUYHBIX (DYHKIMH, 0OpaTHOW MPOMOPIHUOHATBEHOCTA U (PyHKIMU y = 4X .
['paduaeckoe pemenre ypaBHeHH 1 HepaBeHCTB. Vcnonp30BaHueonepannii HaJa MHOKECTBAaMHU
Y BBICKA3bIBAaHUSIMU.

Hcnonp30BaHNEe HEPABEHCTB W CHUCTEM HEPABEHCTB C OJIHOHMMEPEMEHHOM, YHUCIOBBIX
MPOMEXKYTKOB, WX OObenuHeHUN wunepeceueHuid. [IpumMeHeHHe Tpu pelICHUH 3aaa4
cBOMCcTBapu(METHYECKOM M TIeOMETPUYECKONH MPOrpeccud, CYMMHUPOBAaHHUS OECKOHEHHOM
CXOJAILEHCS TEOMETPUUECKOU MPOTPECCUN.

MHoecTBa (4UCI0BbIE, TeOMETpUUYECKUX (UTYp). XapaKTepUCTUUECKOE CBOMCTBO, AIIEMEHT
MHOKECTBA,  IyCTO€, KOHEYHOe, OecKkoHeuHoe  MHOkecTBO.  CrmocoObl  3amaHus



MHoOecTBIlonMHOXKecTBO. OTHOLIEHUS NMPHUHAUIEKHOCTH, BKIIOYEHHUs,paBeHCTBA. Ornepanuu
Hay MHOoxecTBamMu. Kpyrm Oiinepa. Koneunsle u OECKOHEYHBIC, CUYETHBIE M HECUETHBIC
MHO’KECTBA.

WcTuHHBIE M JIOKHBIE BBICKA3bIBaHMs, OIEpalMM HaJ BbICKAa3bIBaHUAMM. AJjredpa
BbICKa3bIiBaHUI. CBs3b BBICKa3bIBAaHUN C MHOXKeCTBaMU. KBaHTOpPHI CyIIECTBOBaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTMKM. OCHOBHBIE JIOTMUECKHE IpaBWia. PeleHMenoruueckux 3agad c
MCII0JIb30BaHUEM KPYTrOB Diljlepa, OCHOBHBIX JJOTHYECKHUX IIPABUIL.

Ymozaxmouernns. OOOCHOBaHHMS W JIOKA3aTeNLCTBO B MaremaTtuke. Teopembl. Buabl
MaTEeMAaTUYECKUX  YTBEp)KIeHuH. Buapl nokasarenscTB. MaremaTudeckass HMHIyKLUS.
YTBepxkaeHue, oOpaTHOe JaHHOMY, MPOTHBOIOJIOXKHOE, OOpaTHOE MPOTHBOIOJIOKHOMY
naHHoMy. [Ipu3Hak 1 cBOMCTBO, HEOOXOAUMBIEN 10CTATOYHBIE YCIIOBHSL.

OcHoBHas TeopeMa apudmeruku. Octatku u cpaBHeHus. AnroputMm EBkimuaa. Kuraiickas
TeopeMa 00 ocratkax. Mamnas Teopema ®depma, (-UuHble CUCTEMbI cuucieHus. DyHKIMA
DOlinepa, 4ucao U CyMMa JeJIuTeNeld HaTypaJlbHOTO YncIa.

Paguannas mepa yria, TpUrOHOMETpUYECKas OKPY>KHOCTb. TpUroHoMeTpudeckue QpyHKIUU
yucel 1 yriioB. ®opMysibl
IPUBEJCHUS, CIO0KEHUS TPUTOHOMETPHUECKUX (PYHKIUH, (GOpMyIbl ABOWHOTO M MOJIOBUHHOIO
aprymenra. [IpeoOpa3zoBaHreCyMMBI, pa3HOCTH B IPOU3BEIEHUE TPUTOHOMETPUUECKUX () YHKIUI
1 Ha00OPOT.

Hymn ¢yHkumm, mnpoMeXyTKHM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOombiiee wu
HauMeHblIee 3HaueHue ¢pyHkuuu. [lepuonndyeckue GyHKUMU U HaMMEHbIIUH nepuoa. YETHplen
Heu€THple (yHKIMH. TpuUroHOMETpHYecKHe (YHKIMU 4YHCIOBOrO aprymeHTa. CBoiicTBa U
rpa¢puku TpUroHomerpuueckuxPyHkuuii. OOpaTHble TpPUTOHOMETpUYECKUE (DYHKIUHM, HX
TJIaBHBIC 3HAYEHUs, CBOWcTBa W Tpaduku. TpuroHomerpuyeckueypaBHeHHs. OmXHOPOIHBIC
TPUTOHOMETPUUYECKUE ypaBHEHHUsA. PeleHue mpocTeHIINMX TPUTOHOMETPUYECKUX HEPABEHCTB.
[Ipocreiimne cuCTeMbl TPUTOHOMETPUUECKUX YPABHEHUM.

CreneHnb ¢ JeHCTBUTENBHBIM ITIOKA3aTeNEM, CBOMCTBA creneHu. [IpocTeiimme nokaszarenbHbIe
ypaBHeHUs W HepaBeHcTBa. llokazaTtenbHas ¢GyHKIUS M ee cBoiicTBa M rpadguk. Yucino e
U YHKIHNS.

Jlorapugm, cBoiictBa  jorapudma. JlecITMUHBIE W HATypalbHBIM  Jorapu@m.
[IpeoOpa3oBanue  jorapupmMuuecKkux  BolpakeHHi. Jlorapupmuyeckne ypaBHEHHS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUSA U €€ CBOMCTBA U rpaduk.

CrenenHas GyHKIHMS U ee CBOHCTBA U Tpaduk. MppanoHanbHble ypaBHEHHUS.

[TepBuuHbIe NPEACTABICHNUS O MHOXKECTBE KOMIIEKCHbIXUHUCEN. JIefCTBUS ¢ KOMIUIEKCHBIMU
yrciaamMu. KoMIuiekCHOcONpsKeHHbIE Yncina. Moaynnb U apryMeHT uncia. TpuroHomerpudeckas
¢dbopMa KOMIUIEKCHOTO uKcia. Pemienue ypaBHEHUI B KOMIUIEKCHBIX YHCIIaX.

Meton nHTEpBaNoB A pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpagukoB (GyHKIMA: CABMT,
YMHOXEHHE Ha YHCIO0, OTPaX€HHE OTHOCUTEIbHO KOOPAMHATHBIX Ocel. I'padumueckruemMeTonnbt
pEllleHUs] YpaBHEHUH M HEPABEHCTB. PelleHMe ypaBHEHUMH M HEPABEHCTB, COAECPIKAIIMX
MEPEMEHHYIO TI0]] 3HAKOMMOTYJIS.

Cucrtembl MOKa3aTEeNbHBIX, JOTApUPMHUECKUX M HPPALHMOHAIBHBIX ypaBHEHHH. CHCTEMBI
MOKa3aTeNIbHbIX, JOrapu(MUUECKUX U HPPALMOHATILHBIX HEPABEHCTB.

NPUBEJICHUS, CIO0XKEHUSI TPUTOHOMETPHUECKUX (PYHKIUH, (GOpMyNbl ABOWHOTO M MOJIOBUHHOIO
aprymenra. [IpeoOpa3zoBaHreCcyMMBbI, pa3HOCTH B MPOU3BEIEHNE TPUTOHOMETPUUECKUX(PYHKIIUN
¥ Ha00OPOT.

Hynu ¢yHKuMu, n0poMEXYyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Haubonbiiee u
HanMeHblIee 3HaueHne ¢pyHkuuu. [lepuoandyeckne GyHKIMU U HAaUMEHBIIUH nepuoa. YETHbIen
HeuéTHble (yHKIUU. TpuroHomerpuyeckue (QyHKIMM 4YHCIOBOro aprymenTta. CBoiicTBa U
rpadukd TpUroHoMeTpuuecKux(PyHkiumii. OOpaTHble TPUTOHOMETpUYECKUE (DYHKIUH, HX
[JIaBHBIE 3HAYEHHUs, CBoilcTBa M rpaduku. TpuroHoMmerpuueckueypaBHeHus. OAHOPOIHBIE



TPUTOHOMETPUUECKUE ypaBHEHHUs. PelieHue mpocTedlMX TPUTOHOMETPUUECKUX HEPaBEHCTB.
[Ipocreriline CUCTEMBI TPUTOHOMETPUUYECKUX YPABHEHUM.

CreneHnsb ¢ neiCTBUTENBHBIM [10Ka3aTeNeM, CBOMCTBA creneHu. IIpocTeiine nokaszarenbHble
ypaBHeHMsI U HepaBeHcTBa. IlokasartenbHas (yHKUMA M ee cBoiictBa M rpadpuk. Yucno e
U YHKIHA.

Jlorapudm, cBoiictBa sorapudma. JIeCATUYHBIA W HATYpPaJIbHBIA  JIoTapudpM.
[IpeoOpa3oBanue  jorapupmMuuecKux  BbelpakeHHid. Jlorapupmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduK.

Crenennast GyHKIHUS U €€ CBOKWCTBA U Tpaduk. MppanuoHanbHble ypaBHEHUS.

IIepBu4YHBIE IPEACTABICHNUS O MHOXKECTBE KOMIUIEKCHBIXUMCEN. JIeHCTBUSA ¢ KOMIIEKCHBIMU
yuciaamu. KoMmiuiekcHoconpskeHHbIe uncina. Moaynb U apryMeHT uucia. Tpuronomerpudeckas
(dopMa KOMIUIEKCHOTO yKcia. Pelienne ypaBHeHUH B KOMIUIEKCHBIX YK CIIaX.

MeTtoa uHTEpBaIOB AJIs pelieHus: HepaBeHCTB. [IpeoOpasoBanus rpadgukoB GyHKIMNA: CABHT,
YMHOXXEHUE Ha YUCIJIO, OTPaKEHUE OTHOCUTEIbHO KOOPJAMHATHBIX Oocel. I'paduueckuemeTomst
pelieHuss ypaBHEHUMH M HEpPAaBEHCTB. PelleHne ypaBHEHHMH W HEPAaBEHCTB, COJEpIKAIIMX
IIEPEMEHHYIO T10]] 3HAKOMMOTYJIS.

Cucrembl MOKa3aTEeNbHBIX, JOrapUPMHUECKUX M HPPANHOHAIBHBIX ypaBHEHHH. CHCTEMBI
HOKa3aTesbHbIX, JIOTapU(PMUUYECKUX U UPPALIMOHATIbHBIX HEPABEHCTB.

Bsanmuo obparnbie pyakiun. I'paduku B3anMHO 00paTHBIX ) YHKIINHA.

YpaBHEHMS, CUCTEMB] YPABHEHUH C TAPAMETPOM.

®opmyna bunoma Hetotona. Penienne ypaBHeHHH CTENICHU BBIIIE 2 CHICIIUATBHBIX BUJIOB.
Teopema Buera, Teopema besy.

[TpuBoauMBIE M HEMPUBOAMMBIE MHOTOWIEHbI. OCHOBHAs TEOpeMa aiareopsl.
CuMmMeTpuueckre MHOTOWIEHB!. LleounciaeHHbIe U 1eI03HaYHbIE MHOTOWIEHBI.

OYHKIMH «Ipo0Hask 4aCcTh YKUCIa» U «11eJIasi 4aCTh YHUCTIa.

JuodantoBsl ypaBHeHus. Llennbie qpodu. Teopema depma 0 cymme KBaipaToB.

CyMMBI U psilibl, METO/IbI CYMMUPOBAHHUS U IPU3HAKU CXOAMMOCTH.

TeopeMsbl 0 MPUOIMKEHUN AEHCTBUTEIBHBIX YHCEN PALIMOHATIBHBIMH.

MHo’xecTBa Ha KOOPAMHATHON MIOCKOCTH.

Hepaenctso Komm — ByHAKOBCKOTro, HepaBeHCTBO MeHceHa, HepaBeHCTBA O CPEIHHX.

[Tonsitue npenena gynkuuu B Touke. [lonstue npenena GpyHkunyu B 6€CKOHEYHOCTH.
Acumnrotsl rpaduka pyHkimuu. CpaBHeHHE O€CKOHEYHO MabIX U OECKOHEYHO OOJIBIINX.
HenpepriBHoCTh (yHKIIMU. CBOICTBA HENIPEPHIBHBIX (PYHKIIUM.

Teopema Beitepirpacca.

Huddpepenunpyemocts pynkuuu. [IponsBonnas ¢pynkiuu B Touke. KacarenbHas k rpaduky
¢ynkuuu. ['eomerpudeckuit u puznyeckuii cMbIci Mpou3BoaAHON. [IpuMeHeHne nponu3BoHOM B
¢u3zuke. [IpousBonHbie aneMeHTapHbIX pyHKIMH. [IpaBuna nuddepenmpoBanus.

Bropas npousBojHas, e€ reoMeTpruuecKuii U (pU3NIECKUA CMBICIL.

Touku skcTpemMyMa (MakcuMyMa U MUHUMYMa). MccnenoBanue sneMeHTapHbIX QyHKIUN Ha
TOYKHU IKCTpEMyMa, HauOoJIbllee U HAaMMEHbIIee 3HAYSHHUE C TIOMOIIbIO TPOU3BOIHOM.
[TocTpoenune rpadgukoB GyHKIHI C TOMOIIBIO TPOU3BOAHBIX. [[prMeHeHNe TPOU3BOAHON TTPU
peweHny 3a1a4u. HaxoxaeHue skcTpeMyMoB (QYHKIIMNA HECKOIBKUX MEPEMEHHBIX.

[TepBoobpaznas. Heonpenenéuusiii nnterpai. IleppooOpasHblie 371eMEHTapHBIX (QYHKITHMA.
[Tnomans kpuBonuHeHOM Tpanenuu. @opmyna Herotona-JIeitOnuma. OnpenenéHublii
uHTerpail. Beruncienue miomanen miockux Guryp u o0bEMOB TEIBPALLEHHUS C TTOMOIIBIO
UHTETpaa.

Metons! pemieHust GyHKIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.

BeposiTHOCTB U cTaTUCTHKA, JTOTHKA, TeOpHs rpad)oB U KOMOMHATOPUKA

Hcnonp3oBaHue TabIWIl U JuarpaMM JUisl TpeICTaBICHUsSIaHHBIX. Pernenue 3agad Ha
IPUMEHEHHE ONMCATEeNbHBIX XapaKTePUCTUK YHCIOBBIX HAOOPOB: CpeIHUX, HAMOOJBIIErO
MHAUMEHBIIET0 3HAYEHHUs, pa3Maxa, JUCHEPCUU U CTaHAApTHOTOOTKJIOHEHHA. Boluncinenue
4acTOT W BEPOSATHOCTEM  coObITMi.  BbluncieHune  BeposSTHOCTEH B ONBITaX €



PaBHOBO3MOXXHBIMUAJIEMEHTApPHBIMU HCX0JaMU. Mcnoiab3oBaHHEe KOMOMHATOPUKHU.Brruncinenue
BEPOSITHOCTEH HE3aBUCUMBIX COOBITHI. lcmonb3oBanue (GopmMysbl CIOKEHUS BEPOSTHOCTEH,
quarpamm Diiepa, epeBa BeposTHOCTeH, popmyisl bepHyim.

BeposaTrHocTHOE ITPOCTPAaHCTBO. AKCHOMBI TEOPUHM BEPOSTHOCTEH. YCIIOBHAs BEPOATHOCTD.
IIpaBuno ymHoxeHus BepositHocteil. @opmyna nosHoi BeposstHocTH. Popmyna balieca.

JluckpeTHble ciay4yailHble BENMYMHBI W pacnpenencHus. COBMECTHBIE PpacCIpElEICHHUs.
Pacripenenenrie  cyMMbl M TNPOM3BEACHMSI  HE3aBUCHUMBIX  CIy4YallHbIX  BEJIMYMH.
MaTemMaTH4eCKOCOKUAAHUE U TUCIIEPCHS CIIydallHOM BeNUYMHBL. MaTeMaTH4ecKoe 0KUJaHUE U
JUCIIEpCUsl CyMMBbl CIy4yailHbIX BeNIMYMH. buHapHas ciy4aiiHas BeJIMYMHA, pacIpelelieHHe
bepnysmn. I'eomerpruyeckoe pacnpezenenne. buHoOMuanbHOE paclpeneneHue U ero CBOMCTBaA.

['unepreomeTprueckoe paclnpeneneHue W ero CcBoucTea. HenpepbIBHBIE —CiydaliHbIE
BennuuHbL. [InoTHOCTE BeposaTHOCTH. DyHKIMA pacnpeneneHus. PaBHOMEpHOE pacnpeleneHue.
Iloka3zaTenbHOE pacupeneseHue, ero napameTpsl.

Pacnpenenenune Ilyaccona u ero npumenenne. HopmansHoepacpeneiacHue.

Oynkupua Jlammaca. [lapamerpel HOpMalbHOrO pacnpeneneHus. IIlpumepsl cirydailHbIX
BEJIMYMH, MOJYMHEHHBIX HOPMAJIBbHOMY 3aKOHY (IIOIpEIIHOCTh W3MEPEHUH, pOCT 4YeJOBEKa).
[lenTpanbHas npenenbHas Teopema. HepaBenctBo UebOsimea. Teopema UebObllieBa U Teopema
bepnymiu. 3akoH Oosnbiinxuucen. Beibopounslii MeToa n3MepeHus BeposTHocTel. Ponb3akona
OonbpIIMX YHuCEN B Hayke, mnpupoje u obmectBe. KoBapuanus AByX Ciay4ailHbIX BEJIUYMH.
[Toustue o ko3pduuuentekoppenanuu. CoBMeCTHbIE HAOIIONEHHS JIBYX CIy4alHBIX BEJITUYHH.
Bribopounsnii  koaddunueHT koppemsuuu. Jlunennasperpeccus. CraTHCTHYeCKas THIIOTE3A.
Cratuctuka KpUTEpUsAM €€ ypOBEHb 3HauuMocTu. [IpoBepka mpocTEHIIMX THIOTE3.
OMIIUPUYECKHE PACHpElesIeHus U UX CBS3b C TeOpeTHUYecKUMHpacipeneineHussMu. Panrosas
koppemsinus. Iloctpoenue coorBercTBU. HBEKTHBHBIE M CIOPBEKTUBHBIE COOTBETCTBHUS.
buexknnn. luckpernas HenpepslBHOCTb. [IpuHnmn upuxite. KogupoBanue. J[BondHas 3anuce.
OcHoBHble ~ moOHATUS  TeopuurpadoB.  JlepeBps.  J[Bomunoe  nepeBo.  CBS3HOCTB.
KommonenteicesizHocTH. [1yTH Ha rpade. DiinepoBsl 1 ['aMUITBTOHOBBI ITyTH.

I'eomerpus
IToBTOpEHUE.

Pemenue 3a1au ¢ npuMeHeHNEM CBOMCTB (DUTyp Ha MJIOCKOCTHU. 3aJjaur Ha J10Ka3aTeIbCTBO U
IIOCTPOEHHUE KOHTpHIpuMepoB. Mcnonbp3oBaHuMe B 3ajadax MPOCTEHIIMX JIOTMYECKHX ITPABHIL
Pemenue 3amau ¢ UCHOIB30BAaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOLIEHUH B MPSIMOYTOJIbHBIX
TPEeyrojibHUKaX, (AKTOB, CBA3aHHBIX C YeThIpeXyroJbHUKaMu. Pemenue 3amau ¢
UCIIOJIb30BaHNEM (DaKTOB, CBA3aHHBIX C OKPY)KHOCTAMHU. PemieHue 3ajgady Ha H3MepeHUs Ha
IUIOCKOCTH, BBIYMCIIEHWE JJIWMH W Iulomajged. PemieHne 3amad ¢ MOMOIIBIO BEKTOPOB M
KOOpJIMHAT.

Harmsannas crepeomerpus. @urypsl M ux uszoOpakeHus (kKyO, nupamuja, HOpuU3Ma).
OCHOBHBIE TIOHATHS CTEPEOMETPUUH UX cBoicTBa. CedeHus Kyba v TeTpadipa.

Touka, npsiMas ¥ MJIOCKOCTh B MIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUM U CIIEJCTBUS U3 HUX.
B3aumHoe pacrnoniockeHre IpsiIMbIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapanienbHOCTh NPSIMbIX U
IUIOCKOCTe B mpocTpaHcTBe. M300pakeHHe NpOCTEHIINX MPOCTPAHCTBEHHBIX (QUIYp Ha
MJIOCKOCTH.

Paccrosiaus Mexny purypamu B mpocTpaHCTBE.

Vsl B ipocTpaHcTBe. [lepneHauKyIsspHOCTb NPSAMBIX U TUIOCKOCTEN.

[Tpoexust puryps! Ha IIOCKOCTh. [IpHU3HAKU NMEPIEHIUKYISIPHOCTH NMPSMBIX U TUIOCKOCTEH B
npoctpaHncTBe. Teopema o TpEX MepneHIuKyIsIpax.

Mpmuororpannuku. Ilapamnenenunen. CpoiicTBa NPSAMOYTOJIBHOTO — MapaljiesieuUIeaa.
Teopema Iludaropa B mnpoctpanctBe. I[lpusma u mmpamuna. IlpaBunpHas nupamuga u
npaBuibHas npusma. [Ipsimas nupamMua. SneMEHThI IPU3MbI U TUPAMHU/IBI.

Tena BpaleHus: UUIUHAP, KOHYC, cpepa u map. OCHOBHBIE CBOMCTBA MPSIMOI0 KPyroBOro
WIMHPA, IPSIMOTO KPYroBoro Konyca. Mzo0paskeHue Tes BpaleHus Ha MI0CKOCTH.



[IpencraBinenne 00 YCEYCHHOM KOHYCE, CEUYEHHsI KOHyca (TapaiielbHOe OCHOBAHUIO H
MPOXOJAIIee Yepe3 BEpPIIMHY), CEUEHHUS UMIUHApa (MapajulelbHO W MEPHEHAUKYISPHO
ocH),ceueHus mapa. PazpepTka MuiMHIpa U KOHYCA.

[Tpocreiimre kKOMOMHAIIMM MHOTOTPAHHUKOB M TEJI BpalleHHs] MEXIy co0oil. Beruucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX (HUTYp (pedpa, AMaroHaNu, yrisl).

[Tnomanp MOBEpXHOCTH MPAaBUILHON MUpPAMUABI U MpsiMON mpu3Mbl. [lnomans noBepxuoctu
MPSIMOTO KPYTrOBOT'O LIUJIMHPA, MPSIMOT0 KPYrOBOI'0 KOHYCA U I1apa.

[Tonsitue 06 o6beme. OOBEM MUpPaMUIBI U KOHYCA, TPU3MBI U ImikHApa. O0beM mapa.

[Tomobupie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMAIIMU TOBEPXHOCTEH H
o0BeMaMu ITOJOOHBIX TEI.

JIB>KeHUs B IPOCTPAHCTBE: NMapaJlIebHBIN MEPEHOC, IEHTPAIbHAsI CUMMETPHS, CHMMETPUS
OTHOCHUTEJIBHO IUIOCKOCTH, MOBOpoT. CBolcTBa aBWkeHUH. [IpuMeHeHuMe ABMKEHUN mHOpu
pelIeHu  3aj1a4.

Bektopsl u KoopanHaTH B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO,
yroja Mexay BekTopamu. KosuinHeapHbie U KOMIUTaHapHbIE BEKTOPh. CKaJIIpHOE MPOU3BEICHNE
BEKTOPOB. Teopema 0 pa3loKeHHUU BEKTOpa Mo TPEM HEKOMILIaHApHBIM BekTopam. CkaispHoe
MPOU3BE/ICHHE BEKTOPOB B KOOpJauWHATax. [IpuMeHeHHe BEKTOpPOB MpU pEUICHUW 3aaad
HAXO0XJ/ICHHUE PACCTOSIHUM, JUIMH, TUIOIAaei 1 00bEeMOB.

VYpaBHEHHUE TUIOCKOCTH B MPOCTPAHCTBE. Y paBHEHHE cephl B mpocTpancTBe. Dopmyna ams
BBIUMCJICHHSI PACCTOSHUS MEXK1Y TOYKAMHU B IIPOCTPAHCTBE.

TemaTnuyeckoe NJIAHMPOBAHME C YKa3aHHEM KOJINYeCTBA YaCOB, 0TBOAUMbIX HA
OCBOEHHE KAXKI0H TeMbI

AJiredpa M HayaJla MATEMATHYECKOI0 aHAJIN3A

Tema KoanuecTBo 4acoB
10 xknace 11 knace
1 UwncnoBble 1 OYKBEHHBIE BRIPAYKEHUS 21 31
2 Tpuronomerpust 27 -
3 DYHKINN 24 13
4 Hauana MaTeMaTHYeCKOro aHaJIn3a 29 13
5 YpaBHEHHsI 1 HEPABEHCTBA 14 48
6 OneMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH 7 9
BEPOATHOCTEU
7 Peseps 18 26
Hroro 140 140
I'eomerpus
TemaTtuueckoe pacnpenenenue yacos 10 kiacc
KomnuecTtBo
Ne /m Paznenbl, Tembl
4acoB
1 Beenenue 4
2  |l[lapannenbHOCTH NPSAMBIX U MIIOCKOCTEN 22
3  |llepneHIUKYIAPHOCTD MPSIMBIX U THIOCKOCTEH 20
4  |MHOrOrpaHHMKHN 17
5 |3akirouyuTeNbHOE MOBTOPEHHE Kypca reomeTpun 10 kinacca 5
Hroro 68

TemaTtu4yeckoe pacnpenenenue 4acos 11 kiace



Howmep KonnuecTBo
Copepxanue MaTepuana
naparpada 4acoB
BekTopsbl B mpocTpaHcTBe 6
1 IloHsiTHE BEKTOpA B IPOCTPAHCTBE 1
5 CrnosxeHue ¥ BBIYMTaHHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
4HCIIO 2
3 KowmrmianapHbie BEKTOPBI 2
3auer 1
MeToa KOOPAUHAT B IPOCTPAHCTBE 15
1 KoopauHaTsl TOYKH U KOOPJIMHATHI BEKTOpa 5
2 CkaJiipHO€E TPOU3BEICHNE BEKTOPOB 5)
3 KonTponbnas pabora.
3auer.
Huaunap, KoHyc, map. 16
1 Humuuap 3
2 Konyc 4
3 Cdepa 7
KonrponsHast paboTa. 1
3auer. 1
O0bembl TeJ 17
1 O6beM IpsIMOYTOJILHOTO Napasuiesenumnena 3
2 O0BeM NnpsIMOi TPU3MBI U IIMITMH]IPA 2
3 OO0beM HaKJIOHHOW MPU3MBI, TUPAMUJIBI U KOHYCa 5)
4 O6beM mrapa ¥ miomaab cepsl 5
KonrponsHas paboTa. 1
3auer. 1
HTorosoe noBropeHue 14




