PABOYASA ITPOT'PAMMA
D aKyIbTAaTHBHOTO Kypca
«MaremaTuka. Pemenne 3a1a4 noBbiieHHo# ciaoxuoctu». 10 - 11 kiaacenl
Copepxxanue paboyeil mporpaMmal:
1) nmiaHupyeMble pe3yibTaThl OCBOCHHS YUSOHOTO TIpeIMeTa, Kypea;
2) copeprkaHue yueOHOTO MPeAMETa, Kypea;

3) TeMaTHUYECKOE TUITAHMPOBAHUE C YKa3aHUEM KOJIMYECTBA YaCOB, OTBOJMMBIX HA OCBOCHUE
KaX 10 TEMBI



I. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
OAKYJIBTATUBHOI'O KYPCA
«MATEMATHKA. PEHIEHUE 3AJIAY TTIOBBIIIEHHON CJIOXKHOCTH»

JInyHOCTHBIE Pe3yJIbTAThI

— OpHCHTAIIMS Ha JOCTH)KCHUE JIMYHOTO CUACTHS, PEATM3AINI0 TTO3UTHUBHBIX JKHU3HCHHBIX
MEPCIICKTHB, HWHUIMATHBHOCTh, KPEATHBHOCTh, TOTOBHOCTH M CIHOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEICIICHHUIO, CIOCOOHOCTh CTABUTH IIEITU M CTPOUTH )KU3HCHHBIC TUIAHBI;

— NPUHATHE ¥ pealn3alusi LEHHOCTEH 30pOBOTO M 0Oe30macHOro oOpasa KU3HH,
OepekHOe, OTBETCTBCHHOC M KOMIIETCHTHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U
MICUXOJIOTUYECKOMY 310POBBIO;

— HEMPUSITHE BPEIHBIX MMPUBBIUCK: KYPEHUS, YITOTPEOICHUS aJIKOT0JIsI, HAPKOTUKOB;

— poccHiicKasi UICHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHHCKON HMICHTHYHOCTH B
MOJIMKYJIBTYPHOM COITUYME, YYBCTBO MPHYACTHOCTH K UCTOPHKO-KYIHTYPHOU OOIIHOCTH POCCHICKOTO
Hapoja u cynsoe Poccnu, maTproTH3M, TOTOBHOCTH K CITy)KeHHIO OTEUecTBY, ero 3alluTe;

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
OOIIECTBEHHON TMPaKTUKHA, OCHOBAHHOE HA JHAJIIOTe KyJAbTyp, a TaKkKe Pa3MIHbIX (opM
0O0IIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO MECTa B IMOJIUKYIBTYPHOM MHpE;

- TOTOBHOCTh OOYyYarommxcs K KOHCTPYKTHBHOMY YYaCTHIO B TIPUHATHH DPEIICHUMH,
3aTparvBarOIMX WX TpaBa W HMHTEPECH, B TOM YHCJIC B pPa3jIMYHBIX (opMax OOIIEeCTBEHHON
CaMOOpraHU3aIluH, CAMOYITPABIICHHS, OOIIECTBEHHO 3HAYNMOMN JIeITEITbHOCTH;

— MIPUBEPKEHHOCTh HJCSIM HHTEPHAIIMOHAIM3Ma, JPYKOBI, PaBEHCTBA, B3aMMOITOMOIIU
HapoJIOB; BOCIIHTAHWE YBAKHUTEIHHOTO OTHOIIECHUS K HANMOHAIBHOMY JOCTOMHCTBY JIIOJCH, WX
YYBCTBaM, PEITUTHO3HBIM YOCKICHHSIM,

— pa3BUTHE KOMIIETCHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, JCTBMH MIIAIIIETO
BO3pacTa, B3pOCIBIMH B 00Opa30BaTeNbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIEI0BATEIIbCKOM,
MPOEKTHOW M PYTUX BUAAX NEATCITHLHOCTH;

— MHUPOBO33pPCHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VPOBHIO pa3BHTHSI HAYKH,
3HaYMMOCTH HAyKH, TOTOBHOCTh K HayYHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHHE IOCTOBEPHOM
uHpOpMaIMe O TMEepeNOBbIX JOCTIDKEHHSIX W OTKPBITHSX MHUPOBOW W OTEYECTBEHHOW HAyKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHpa 1 00IIeCTBa;

- IKOJIOTUYECKasi KYJIbTypa, OEpEe)KHOE OTHONICHUS K POJHOW 3emile, MPUPOIHBIM
OorarctBam Poccum W Mupa; TMOHMMaHHE BIHMSHHS COIMAIbHO-DKOHOMHYECKHX IIPOIIECCOB Ha
COCTOSIHUE TIPHUPOJTHOW U COIMATIBHOM Cpellbl, OTBETCTBEHHOCTh 33 COCTOSIHUE MPHUPOIHBIX PECYPCOB;
YMEHHUSI W HaBBIKM PAa3yMHOTO IPHPOJIONOJIL30BAHMS, HETEPIUMOE OTHOIICHUE K JICHCTBHSM,
MIPUHOCSIIUM BPEJT DKOJIOTHH; IPHOOPETEHUE OIBITA SKOJIOTO-HAIIPABICHHON JIESTEILHOCTH,

— OCO3HAaHHBIM BbIOOp Oyaymielt mnpodeccuu Kak TMyThb M CHOCOO  peanus3aluu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB.

MeranpeaMeTHbIe pe3yJabTaThl

Pecynamusnuvle ymenusi:

— CaMOCTOSITEJIBHO OIPEIENISATh IEIH, 3aJlaBaTh MapamMeTpbl U KPUTECPHH, MO KOTOPHIM
MO>KHO OTIPEAETUTH, YTO LIeb TOCTUTHYTA;

- OILICHUBATh BO3MOXHBIE MOCIEJCTBUS JOCTUKEHUS MOCTAaBICHHON LIENH B JESTEIbHOCTH,
COOCTBEHHOM >KM3HH U XKU3HU OKPYXKAIOUIUX JIIOJIeH, OCHOBBIBASACh HAa COOOpPaXKEHHSIX 3TUKH U
MoOpanu;

— CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 0OPa30BATENBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYAIIHIX;

— OIICHUBATh PECYpChl, B TOM 4HCIE BpeMsl W Jpyrue HeMaTepHuadbHBIE PECYPCHI,
HE0OXO0IUMBIE T TOCTHKEHUS MTOCTaBICHHOM 1IeTH;



— BBIOMpPATh MYyTh JOCTHOKCHHUS [T, TUIAHUPOBATh PEIICHHE IMOCTABJICHHBIX 3aj1ad,
ONTUMH3HPYS MaTepHAIIbHBIC U HEMaTepUaIbHbIC 3aTPATHI;

— Opranmu30BbIBaTh 3()(PEKTHBHBIA MOUCK PECYpCcOB, HEOOXOMMMBIX JUISL JOCTHKCHHS
IMOCTaBIICHHOM 1ICIIH;

— COTIOCTABJIATH IMOTYYCHHBIN PE3yNbTaT ACATEIHHOCTH C TIOCTABJICHHOH 3apaHee IeNbio.

lloznasamenvHnvle ymenus:

— WCKaTh M HAXOIUTh OOOOIIEHHBIE CIOCOOBI peHIeHus 3adad, B TOM YHUCIE,
OCYILIECTBIISTh Pa3BEPHYTHI MH(DOPMAIIMOHHBINA TTOUCK M CTABHTHh HA €r0 OCHOBE HOBBIC (YUCOHBIC U
[I03HABaTENbHbIE) 33/1a4H;

— KPUTUYECKH OIICHUBATh W HWHTEPIPETHPOBATh HHPOPMAIUIO C PA3HBIX TO3UIIHA,
pacmno3HaBaTh ¥ (PUKCHPOBATH MPOTHBOPEYUS B HHYOPMAIIMOHHBIX HCTOYHHUKAX;

— WCIIOJIb30BaTh PAa3JUYHBIC MOJCIIEHO-CXEMATHYECKUE CPEJICTBA JUIsSl TPEICTABIICHUS
CYIIICCTBCHHBIX CBS3¢H W OTHONICHWH, a TaKXKe MPOTHBOPEYHH, BBISBICHHBIX B WH(OPMAIIMOHHBIX
HMCTOYHUKAX;

— HaXOJUTh U MPUBOJNUTH KPUTUYECKUE aPTYMEHTHI B OTHOIICHUU JIEHCTBUHN U CYKICHUHN
JPYTOTO; CIIOKOWHO M Pa3yMHO OTHOCHTHCS K KPUTUICCKUM 3aMEUaHUsM B OTHOIIIEHUU COOCTBEHHOTO
CYXJICHHUS, paCCMAaTPUBATh WX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJIMTH 33 PaMKH y4eOHOTO MpeAMETa M OCYIIECTBIATH IeJICHANPABICHHBINA TTOUCK
BO3MOXHOCTEH JIJIsl IUPOKOTO TIEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBUS;

— BBICTPAWBaTh  HWHIUBUAYAIBHYIO  O0pa30BaTeIbHYI0  TPACKTOPHUIO,  YYHUTHIBAsS
OTPAHWYEHUS CO CTOPOHBI JIPYTMX YIACTHUKOB U PECYPCHBIC OTPaHUICHHS,

— MEHSTH U YACPKUBATh Pa3HbIC MO3UITUH B IIO3HABATEIFHON JCSITEIILHOCTH.

Kommynuxamusnvle ymenusi:

— OCYIIIECTBIIATE JICJIOBYF0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIIBIMHU
(kak BHYTpU 00pa30BaTEIbHON OpraHW3allud, Tak W 3a €€ MpeaesiaMu), MoAOUpaTh MapTHEPOB IS
JIeI0BOI1 KOMMYHUKAIIMKM UCXOJS1 U3 COOOpaKeHH pe3yIbTaTUBHOCTU B3aUMOJICHCTBUS, a HE JIMUHBIX
CHMIIATHH;

— IIPU OCYIIECTBJIEHUU TPYNIOBOM pabOThl OBITh KaK PYKOBOAMTENEM, TaK M UJICHOM
KOMaH/Ibl B Pa3HBIX POJIAX (T€HepaTop UAeH, KPUTHK, UCTIOJHUTENb, BBICTYAIOLIUHN, SKCIEPT U T.11.);

— KOOPJIMHUPOBATh U BBHINOJHATH PabOTy B YCIOBHUSIX PpeaIbHOrO, BUPTYAJbHOTO H
KOMOMHHUPOBAHHOTO B3aUMO/JICHCTBUS;

— pa3BepHyTO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PEHHSI C MCIIOJIb30BAHHEM
a/IeKBaTHBIX (YCTHBIX U MHCbMEHHBIX) SI3IKOBBIX CPEJICTB;

— pacrno3HaBaTh KOHQUIMKTOI€HHbIE CHUTyallMM W MpPeJoTBpauiaTb KOHQIUKTHI J0 HX
aKTUBHOM (ha3bl, BeICTpanBaTh ACIOBYI0 U 00pa30BaTENbHYI0 KOMMYHUKAIUIO, U30eras JTUYHOCTHBIX
OIICHOYHBIX CYXKJCHHM.

IIpeaMeTHbIe pe3yabTaThI

- c(OPMHUPOBAHHOCTb MPEJCTABICHUS O BKJIAJIC BBIIAIOIIMXCS MAaTEMAaTUKOB B pa3BUTHE
HayK{; HOHUMaHUE pOJib MaTeMaTHKH B pa3BuTUU Poccuy;

- UCIIOJIb30BaHUE OCHOBHBIX ~ METOJIOB  JIOKA3aTeJIbCTBA, YMEHHE MPOBOIUTH
JI0Ka3aTeIbCTBO U BBIIIOJIHATH ONPOBEPIKEHUE;

- IIPUMEHEHNE OCHOBHBIX METOJIOB PELICHUS MaTEMaTHUECKUX 3a]ay;

- Ha OCHOBE MAaTe€MaTHYECKMX 3aKOHOMEPHOCTEW B IPHUPOJE YMEHHUE XapaKT€pPU30BaTh
KpacoTy U COBEPLIEHCTBO OKPYKAIOILETO MUpa U IIPOU3BEACHUIN HCKYCCTBA;

- cBOOOJIHOE ONEpPUPOBAHUE MOHATUSMHU: KOHEYHOE MHOXKECTBO, JEMEHT MHOXECTBa,
MIOJIMHOXECTBO, MepeceueHne, OObEIUHEHHE M PAa3HOCTb MHOXECTB, YMCJIOBbIE MHOXECTBAa Ha
KOOPJIMHATHON MNPsAMOM, OTPE30K, MHTEpBaJl, INOJIYWHTEPBAJ, MPOMEKYTOK C BBIKOJIOTOM TOYKOM,
rpaduyeckoe rnpecTaBlIeHne MHOXKECTB Ha KOOPMHATHON TIOCKOCTH;

- YMEHHE 3a/1aBaTh MHOKECTBA [IEPEUNCIIEHUEM U XapaKTEPUCTUUECKUM CBONCTBOM;



- ONIEPUPOBAHUE TOHSTHSMU: YTBEPKICHHE, OTPULIAHUE YTBEPXKICHUS, HCTHUHHBIC U
JIOXKHBIE YTBEPKIACHUS, IPUYNHA, CJICACTBUE, YACTHBIN CIIyyail 00IIEro yIBep:KAeHHs, KOHTPIPUMED;

- IIPOBEpKA MIPUHAIEKHOCTD 3JIEMEHTA MHOKECTBY;

- HaX0XJEHUE IepeceueHuss U O0bEINHEHUSI MHOXKECTB, B TOM YHCJIE MPEICTaBICHHBIX
rpaduUecKy Ha YUCIOBOM MPSAMON M HAa KOOPIMHATHON TIOCKOCTH;

- YMEHHUE TPOBOJHUTH JOKA3aTENbHBIE PACCYXKACHUS /I OOOCHOBAHUS HMCTUHHOCTH
YTBEPKICHU;

- yMEHHE CBOOOJHO OIEPHPOBATH MOHATUSAMH: HATypalbHOE YHCIO, MHOXECTBO
HaTypaJIbHbIX YHCEN, LEI0€ YHCIO, MHOXKECTBO LIEJIBIX YHCEN, OObIKHOBEHHAs ApOOb, NECSATHYHAs
IpoOb, CMEIIAHHOE YHCIIO, PAIIMOHAIBHOE YHCII0, MHOYKECTBO PAlMOHATIBHBIX YHCEI, UPPAIIMOHATILHOE
YHUCII0, KOPEHb CTENEHU 1N, JACUCTBUTEIBHOE YHCIO, MHOXKECTBO JIEHCTBUTENIBHBIX YHUCEI
reoMeTpUUecKasi HHTEPIPETalUs HATYPaTbHBIX, IEJIbIX, PAIIHOHATBHBIX, TEHCTBUTEIBHBIX YUCET,

- yMEHHE TOHMMAaTh W OOBICHATH PA3HUILy MEXIY MO3UIIMOHHOW W HEMO3UIIMOHHOU
CUCTEMaMH 3alMCH YHUCEIT;

— YMEHHE MEePEBOAUTD YHCIIA U3 OJTHOM CUCTEMBI 3alMCH (CUCTEMBI CUHUCIICHHS) B PYTYIO;

- YMEHHE JI0Ka3bIBaTh W HCIIOJIH30BATh MPU3HAKU JCIUMOCTH CYMMBI U MPOU3BEICHUS
TIPU BBITIOJIHEHUU BBIYUCIICHUM U PEIICHUH 3a/1a4;

— YMEHHUE BBITIOJHATH OKPYTJICHUE PAIIMOHATBHBIX ¥ UPPAMOHATBHBIX YHUCET C 3aJaHHOU
TOYHOCTBIO;

- yYMEHHE CPaBHUBATH JEMCTBUTEIbHBIE YHCIIA PA3HBIMU CIIOCO0aMU;

- YMEHHE YHOPSIOYMBATh YWCJIA, 3allMCaHHbIE B BHJEC OOBIKHOBEHHOW W JECATUIHOU
OpoOu, Yucia, 3aliCaHHblE C MCIOJIb30BaHMEM apU(METHYECKOro KBaJpPaTHOrO KOpHS, KOpHEH
CTEIeHH OOJIbIIe 2;

- Haxoxnaenne HOJ] m HOK pasnbiMu crocob6amMu ¥ MCIOJIB30BaTh MX MPHU PEIICHUH
3a1ay;

- BBITNOJIHECHHE BBIYMCIICHH W TpeoOpa3oBaHHWil  BBIPAXKEHUH, COJEpIKAIIUX
JNEHUCTBUTENBHBIE YHCIIA, B TOM YHCIIE KOPHU HAaTYpPaJIbHBIX CTEIIEHEH;

- BBITIOJIHEHUE CTAaHJAPTHBIX TOXKIECTBEHHBIX NMPEOOpa3oBaHU TPUTOHOMETPHUECKHUX,
JOorapu(PMUUECKUX, CTETIEHHBIX, UPPAIIMOHATBHBIX BHIPAXKEHUI;

- yMEHHE CBOOOJHO ONEepUpOBaTh MOHATUAMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUIIbHbBIE
YpPaBHEHUsI U HEPABEHCTBA, YPABHEHME, SIBIISAIOLIEECS CIEIACTBUEM JIPYroro ypaBHEHHS, YpaBHEHMS,
PaBHOCHJIbHBIE Ha MHOKECTBE, paBHOCHIIbHBIE TPEOOPa30BaHMs YPaBHEHHIA;

- YMEHHUE pPEelIaTh pa3Hble BHUJIbl YPaBHEHUM M HEPABEHCTB M MX CHUCTEM, B TOM YHCIIE
HEKOTOpPBIC ypaBHEHUS 3-11 U 4-1 cTeneHel, ApoOHO-paIMOHAIBHBIC U UPPALIMOHATBHBIC;

- OBJIAJICHUE OCHOBHBIMM  THIIAMHM  [OKa3aTeJIbHBIX,  JIOrapu(PMUUYECKUX,
HMPPALMOHAIIBHBIX, CTEIIEHHBIX YPABHEHHUM M HEPABEHCTB M CTAaHAAPTHBIMU METOJAMH MX PEUICHUN U
MIPUMEHATh UX IIPU PELICHUN 3a/1a4;

- yMEHUE MPUMEHATh TeopeMy be3y Kk penieHuto ypaBHeHHi; IpUMEHATh TeopeMy Buera
JUISl pELIEHUS HEKOTOPBIX YPAaBHEHUM CTEIIEHU BBILLIE BTOPOK;

- MOHMMAaHHE CMBICIIa TEOPEM O PaBHOCHIBHBIX M HEPaBHOCUJIBHBIX MPEoOpa30BaHUSIX
YpaBHEHUH U YMETh UX JOKa3bIBATh;

- BIIQJICHHE METOJIaMU pPelIeHHs] YpaBHEHUN, HEPABEHCTB M MX CHCTEM, YMETh BHIOUPATH
METO/1 pelleHusI 1 000CHOBBIBATH CBOM BBIOOD;

- WCIOJIb30BaHME METOJa WHTEPBAJIOB JJISl PElIeHUs] HEPaBEHCTB, B TOM YHUCIE JPOOHO-
paIMOHATIBHBIX M BKIIOYAOLIUX B ce0s1 MppaIliOHATbHBIE BBRIPAKECHHUS;

- YMEHHE pelaTh anreOpanyecKkue YpaBHEHHs] M HEPABEHCTBA U HMX CHUCTEMBI C
napaMeTpamu anredpandeckuM U rpadudeckuM MEeTOdaMu;

— BJIaJICHUE Pa3HBIMU METOJIaMH JI0Ka3aTeJIbCTBA HEPABEHCTB;

— YMEHUE PeIlaTh YPaBHEHUS B IIEJIbIX YUCIAX;



- yMEHHE H300pakaTb MHOXECTBa Ha IUJIOCKOCTH, 3a/laBacéMble YpaBHEHUSIMH,
HEpABEHCTBAMH U UX CUCTEMAMU;

— UCHOJB30BAHUE TOXKICCTBEHHBIX NMPEOOpa30BaHM NPH PELICHUN YPABHEHUN U CUCTEM
YPaBHEHUM;

— BJIQJICHUE  MOHATUSMHU: 3aBUCHUMOCTh BEIWYMH, (DYHKIHS, apryMEeHT U 3HAYCHHE
¢byHKIMH, 00JacTh ONpENeNIeHUs] © MHOXKECTBO 3HAYeHUH (YHKIUH, rpaduK 3aBUCUMOCTH, Tpaduk
¢byHKIMU, HyIH QYHKIHH, TPOMEXKYTKH 3HaKOTIOCTOSIHCTBA, BO3PACTAHNUE HA YMCIIOBOM IPOMEXKYTKE,
yOBIBaHHE HA YMCIOBOM IMPOMEXYTKE, HauOOJIbIIee 1 HAaNMEHbIIee 3HaueHHe (PYHKIUU Ha YUCIOBOM
MIPOMEXKYTKE, NeproudecKast QyHKIMs, IEpUo/, YeTHas U HeueTHas! (YHKIUK; YMETh IPUMEHSTh 3TU
MOHSATHS IIPU PELIEHUH 3a/1aY;

- BJIAJICHUE TIOHATHEM CTENeHHas (DYHKLHUS; CTPOUTH €€ rpaduk W yMeTh MPHUMEHSTh
CBOICTBA CTENEHHON (PYHKIIMM NpU PELICHUH 3a/1a4;

- BIIQJICHUE TMOHATUSMM IOKa3aTeabHas (YHKLHMSA, IKCIIOHEHTAa; CTPOUTh UX Trpaduku U
YMETb PUMEHSATH CBOMCTBA MMOKa3aTeIbHON (DYHKIIMH NP PELICHUH 3a/1a4;

- BIIQJICHUE TOHATHEM Jorapudmuueckas (QyHKLUUSA; CTPOUTH €€ Tpapuk U YMeETh
MIPUMEHSTH CBOMCTBA JIorapupMUUecKo QyHKIIUU IPU PELLICHUH 3aa4;

- BJIaJICHUE TOHATUSAMU TPUTOHOMETPUYECKHE (YHKIIMH; CTPOUTh UX I'padUKH U YMETb
MIPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIMI IPU PELLIEHUH 3a1a4;

- BIIaJICHUE TOHATHEM oOpaTHasi (GYHKUMS; MPUMEHSTh 3TO TMOHATHE NPU PEIICHUU
3ajay;

- yMEHHE TPUMEHSTh NpU pEeHIeHHH 33Jad  CBOMCTBA (DYHKUMH: YETHOCTb,
MEPUOTUYHOCTh, OTPAHUYEHHOCTD;

- yMEHHE NPUMEHSATH IPU PELIeHUN 3a7a4 IpeodpazoBaHus rpaduKoB GyHKIINIA;

- BIIaJICHUE HNOHATUSAMHM  4YHCJIOBasi IOCIENOBATENbHOCTh, apU(pMeTHUecKas U
reoMeTpuYecKasi Iporpeccus;

- YMEHHUE IPUMEHATh IPU PELICHUM 3a/1a4 CBOMCTBA M NPU3HAKU apU(PMETHUECKOH U
reOMETPUUYECKON TPOrPECCUid.

- BJIaJICHUE IOHATHEM OECKOHEYHO YOBIBAIOIasi reoMeTpudecKas Mporpeccus U yMeTb
IIPUMEHSATH €r0 IPU PEeIICHUH 3a/1a4;

- YMEHUE NPUMEHATh AJIs PELICHUs 3a/1a4 TEOPHIO IPEIENOB;

- BJIQJICHUE MOHATUAMHM OECKOHEYHO OosbliMe U OECKOHEYHO Masble 4YHCIIOBbIC
IIOCJIEIOBATEIbHOCTY M YMETh CpaBHMBaThb OECKOHEYHO OojbliMe U OECKOHEYHO Masble
II0CJIEI0BATEIbHOCTH;

- BJIaJICHHE MOHATUSAMU: IPON3BOAHAs (YHKLUHU B TOUKE, IPOU3BOJHAS (PYHKIUH;

- YMEHUE BBIYHUCIIATH IPOU3BO/IHBIE AIEMEHTAPHbBIX (GYHKIUI U UX KOMOWHAIIHIA;

- YMEHHUE UCCIIe0BaTh (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

- YMEHHUE CTPOUTh IPaUKU U MPUMEHATH K PEIICHUIO 33/1a4, B TOM YHCJIE C TapaMeTpoM;

- BJIaJIeHHE MOHATUEM KacaTelbHas K rpapuky (YHKIMH M YMETh NPUMEHATh €ro MpHU
pelLeHNH 3aa4;

- BJIaJICHHE MOHATUSAMU I1epBooOpa3Has (QPyHKLUs, ONpeeIeHHbIN HHTErpal;

- yMeHue NpuMeHsaTh TeopeMy HproToHa—JIeliOHuIa 1 ee cecTBUS Ul peLeHUs 3a1ay;

CraTHCTHKA

Ymenus:

- OTIEpUPOBATh OCHOBHBIMH OMIUCATENFHBIMH XapaKTePUCTHKAMU YHCIOBOTO HAbopa,
MOHATHEM IeHepabHasi COBOKYITHOCTh U BBIOOPKO U3 HEe;

- OTIEpUPOBATH OHATUSIMHU: YAaCTOTA U BEPOSITHOCTH COOBITHUS, CyMMa U MPOU3BEACHUE
BEPOSITHOCTEH, BEIYUCIIATH BEPOSTHOCTH COOBITUN HA OCHOBE IMOICYETA YUCIIA UCXOIOB;



- BIIaJICTh OCHOBHBIMU TMOHSATUSMU KOMOMHATOPUKH U YMETh UX IPUMEHSITH IIPU
pelIeHIH 3a1a4;

- UMETH MPECTaBICHHE 00 OCHOBAX TEOPUH BEPOSTHOCTEIH;

- MMETh TPEJICTABJICHNUE O TUCKPETHBIX U HEMPEPBIBHBIX CITyYaHBIX BETUYHHAX H
pacripesielieHUsIX, O He3aBUCHMOCTH CIIy4ailHbIX BEIUYHH;

- MMETh TPEJICTABJIICHUE O MAaTEMAaTHICCKOM OKUJAHUH U JUCTICPCUU CITydaiHBIX
BEIIUYHH;

- MMETh TIPEJICTABJICHUE O COBMECTHBIX PACIPEICIICHUAX CITyJaiiHBIX BEIIMYMH;

- MOHUMATh CyTh 3aKOHA OOJIBIINX YHCET U BBIOOPOYHOTO METO/1a H3MEPEHHS
BEPOSITHOCTEM;

- MUMETH MPEJCTABICHHE O HOPMAILHOM PACIPECIICHHH U IPUMEpPaX HOPMAIILHO
pactpeeIeHHBIX CITY9aiiHbIX BEJIHYNH;

- MMETh TIPEJICTABJICHUE O KOPPEISAIUH CITyIaiHBIX BEIININH;

- penraTh pa3HbIe 3aJIa4H MOBBIIICHHOW TPYIHOCTH;

- aQHAJIM3MPOBATH YCIIOBHE 3aJIady¥, BBHIOMpATh ONTUMAIBHBIA METOJ PEIICHHS 3aJIadH,
paccMaTpuBasi pa3IMIHbIC METOIBI;

- CTPOHWTH MOJIENb PEIICHUs 3a/Ja4d, MPOBOJUTH JOKa3aTeNbHBIE PACCYXACHUS TpPH
pelIeHNH 3a]a4H;

— pemaTe 3adaud, Tpelyrommue Tmepedbopa BapuUaHTOB, MPOBEPKH YCIOBUU, BBIOOpA
ONITUMAIILHOTO PE3YJIbTaTa;

- aQHAJIM3UPOBATh W HWHTEPIPETUPOBATH TOJYYCHHBIC PEIICHUS B KOHTEKCTE YCIOBUS
3aJIa4d, BEIOMPATH PEIICHUS, HEe TPOTHBOPEYAIIE KOHTEKCTY;

- MIEPEBOJIUTEH TIPHU PEIICHUN 3aJIa4d HH(MOPMAIIMIO W3 OJTHOW (POPMBI 3alMCH B JIPYTYIO,
WCTIOJB3Ysl TPU HEOOXOIUMOCTH CXEMBI, TAOIUIIBI, TpaduKH, THATPAMMBI;

I'eomerpusi

Ymenus:

- BIIAJIETh TEOMETPUUECKHUMH TIOHATHUSAMHU TIPU PEIICHWH 3a7ad H TPOBEICHUU
MaTeMaTHYECKUX PACCYXICHUH;

- CaMOCTOSITEIFHO (POPMYIUPOBATH OMPENEICHUS TE€OMETPUUYECKUX (UTYP, BBIABUTATH
TUTIOTE3bl O HOBBIX CBOWCTBAX M IIPU3HAKaX TI'€OMETPUUYECKUX GUTYp M OOOCHOBBIBATH WIIH
ompoBepraTh UX, 000011aTh WJIM KOHKPETH3UPOBATh PE3yIbTaThl HAa HOBBIX Kilaccax (GuUryp, mpoBOIUTh
B HECJIOKHBIX CIIYYasiX Kiaccupukamuio GUryp mo pa3imuHbIM OCHOBAHUSIM;

- HCCIeA0BaTh YEPTEXKH, BKIIIOYass KOMOWHAIUU GUTYp, U3BJICKATh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HHGOPMAIIHIO, TIPEICTABIICHHYIO Ha YEPTEkKaX;

- pemaTh 3a7a4d T'€OMETPUYECKOTO COJEp)KaHUs, B TOM YHCIE B CHUTYyalHsIX, KOrja
QITOPUTM PEIICHHS] HE CIEAYEeT SBHO W3 YCJIOBHS, BBINOJIHATH HEOOXOJWMBIE JUIsl PEIICHUs 3ajaud
JOTIOTHUTEJIbHBIE TOCTPOCHHUS, HCCIENOBATh BO3MOXKHOCTH MPHUMEHEHUS TeopeM U GdopMyn Ais
pelieHus 3a1ay;

- yMeTb (pOpMYIHpPOBATH U I0KA3BIBATH T€OMETPUUYECKHUE YTBEPKICHMUS,

- BJIQJICTh TIOHATUSAMH CTEPECOMETPUH: TTPU3Ma, IMapajuIeIeuIIe ], THpaMuaa, TeTpadap;

- MMETh TpEeACTaBlieHUss 00 aKCHMOMax CTEPEOMETpPUM U CIEACTBHUSIX U3 HUX U YMETb
MIPUMEHATh UX IIPU PELICHUN 3a/1a4;

- YMETh CTPOUTH CEUEHUS] MHOTOIPAHHUKOB C HCIIOJIB30BAHMEM Pa3IUYHBIX METOJOB, B
TOM YHCJIE M METOJIa CJIEIOB;

- MMETh MPEJICTABICHUE O CKPEIIUBAIOIINXCS MPAMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YIOJl ¥ pacCTOSIHUE MEXKIY HUMU;

- MPUMEHATh TEOPEMBI O MAPAIEIBHOCTH MPSAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE IMPHU
pelIeHnn 3a/1a4;



— YMETh PUMEHSTH NapajIeNIbHOE IPOSKTUPOBAHNUE [T N300paskeHus puryp;

— YMETb NIPUMEHATH NEPIEHAUKYISIPHOCTH MPSMOM U IIJIOCKOCTH IPU PELIEHUH 3a/1a4;

— BJIAJECTh IMOHATHSMH OPTOTOHAJIBHOE MPOEKTUPOBAHUE, HAKIOHHBIE M UX IPOEKIUH,
YMETb NIPUMEHATH TEOPEMY O TPEX MEPIIECHIUKYIApaxX IPU PELICHNUH 3a1a4;

— BJIQJICTh TOHATHUSAMH PpAcCTOSHHE MEXAy ¢HUIypaMd B TPOCTPAHCTBE, OOLIMii
MEPIEHIUKYIISAP ABYX CKPEUIUBAIOLIMXCS MPSAMBIX U YMETb IPUMEHATh UX IIPU PEILICHUN 3ajay;

- BJIQJIETh TIOHATUEM YroJl MEXJYy MPSAMOM U IUIOCKOCTBIO M YMETh NPUMEHSATH €ro MpU
pELICHNH 3a]1a4;

- BJIAJAECTh  TOHATUSAMU  JIBYTPaHHBIA  Yroia,  Yroia  MexXAy  IUIOCKOCTSIMH,
MEPIEHIUKYIIPHBIE IIJIOCKOCTU M YMETh IPUMEHSATh UX IIPU PEILICHUH 3a/1a4;

- BJIAJAETh  MOHATHUSAMH  INpU3Ma, NapajuleJienune] W  HPUMEHSTh  CBOMCTBA
napajulesienune1a Npy peieHny 3aaay;

- BJIAJIETh MOHSATHEM NPSMOYTOJIbHBIA MapajuleNenune]l U IPUMEHATh €ro Ipu peleHun
3a/1ay;

- BJIJIETh MOHATUSAMHU NMUPAMUAA, BUJIbI TUPAMUJ, 3JIEMEHTHI NPaBUIbHON MUpaMHIbI U
YMETb PUMEHSATh UX IIPU PEILICHUN 3aj1ay;

- MMETh NPEJCTABIEHNE O TeopeMe Diijiepa, IPaBUIbHBIX MHOTOTpaHHUKAX;

- BJIIETh MOHSITHEM IUIONIAIU TTOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh IMPUMEHSAThH €ro
MIpH pelIeHUH 3a]1a4;

- BIIQJIETh TOHATHUAMHU Tejla BpauleHus (MJIMHAP, KOHYC, IIap U cdepa), UX CEUeHUs u
YMETh PUMEHSATH UX MIPU PEIICHUH 3a/1a4;

- BJIQJIETh MOHATHUAMM KacaTeJIbHbIE MPSIMbIE U IMJIOCKOCTH U YMETh MPHUMEHSTHh U3 IpU
pELIeHNH 3a]1aY;

- UMETb MPE/ICTABJICHUS O BIMCAHHBIX U OMMCAHHBIX cpepax U yMeTb NPUMEHATh UX MPU
PEILIECHNH 3a/1a4;

- BJIaJIeTh NOHATHAMH 00beM, 00beMbl MHOTOTPAHHUKOB, TE€JI BPAIlEHUS U IPUMEHSTh UX
IIPY PELICHNUH 33]1a4;

- MMETh MPEACTaBICHUE O pPa3BEpPTKE LWIMHIApPA M KOHYCA, IUIOIIAAU IIOBEPXHOCTH
LUIMHAPA U KOHYCa, YMETh IPUMEHSTh UX IIPU PEIICHUHN 33]1a4;

- UMETb MIPEJCTABICHHE O IUIOIIAIN chepbl U yMETh IPUMEHSTh €ro IPU PEeLICHUH 33/1a4;

- YMETh pelIaTh 337a4l Ha KOMOMHALMY MHOTOTPAaHHUKOB M TEJI BPALLCHUS;

- UMETh IPEACTaBIE€HUE O IOAOOMHM B IPOCTPAHCTBE M YMEThb pellaTh 3aJayd Ha
OTHOILIEHHE 00BbEMOB U IIJIOIIAJIEH OBEPXHOCTEN MOAOOHBIX PUTYD;

- BJIQJCTh MNOHATUAMH BEKTOPBI U UX KOOPAUHATHI;

- YMETb BBIIIOJIHATH OII€pallM HaJl BEKTOPaMU;

- HCII0JIb30BATh CKAJSPHOE IPOU3BEICHUE BEKTOPOB IIPU PELICHUH 3a/1a4;

- IPUMEHATh YpPaBHEHHE IUIOCKOCTH, (POPMYITy pacCTOSHUS MEXAYy TOUKaMH, YypaBHEHHE
cdepsl IpU peLIeHUH 33/1a4;

- IIPUMEHSATH BEKTOPBI U METOJ KOOPANHAT B IIPOCTPAHCTBE IPU PELIECHUM 3aa4.

- IIPUMEHATH INPOCTEHMIINE NPOrPaMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPHU PELICHUN MaTEMaTHYECKUX 3a/a4;

I0JIb30BaThCs MPUKIAJAHBIMA IPOrpaMMaMH U IPOrpaMMaMH CHMBOJIBHBIX BBIYMCIICHUN IS
HCCIIeIOBAHUS MaTeMaTUYECKUX OObEKTOB.



COJEPKAHUE ®AKYJbBTATUBHOI'O KYPCA

«MATEMATHKA. PEHIEHUE 3AJIAY TOBBIIIEHHON CJIOXKHOCTH»

10 KJIACC
Auaredpa u HayaJyia aHaau3a (42 4acoB)

Pemenue 3a1au ¢ UCIOJIb30BAHUEM CBOWMCTB YMCEN U CUCTEM CUHMCIIECHUS, JEIUMOCTH, J0JIEH U
4yacTeu, MPOLIEHTOB, MOy el uncen. Pelenne 3a1ay ¢ HCOJIb30BaHUEM CBOMCTB CTENEHEW U KOPHEH,
MHOTOYJIEHOB, NpeoOpa3oBaHUil MHOIOWIEHOB U JIpOOHO-pallMOHAIbHBIX BhIpaxeHU. Pemenue 3amau
C HCHOJIb30BAHUEM TIpPaJyCHOM Mepbl yria. Moaynp yucia U €ro cBoucrBa. Pemenue 3amay Ha
JBUKCHUEC W COBMECTHYIO PabOTy, CMECH M CIUIABbI C IMOMOIIBIO0 JTUHEHHBIX, KBaJIPATHBIX U JIPOOHO-
palMoHAIBHBIX YPAaBHEHHUM U UX cUcTeM. Pelienune 3a1a4 ¢ moMOIIbI0 YUCIOBBIX HEPABEHCTB U CUCTEM
HEPABEHCTB C OJHOM MEPEMEHHOH, ¢ MPUMEHEHHEM H300pakeHUs YHCIIOBBIX MPOMEKYTKOB. Pemienne
3a/1a4 ¢ UCIOJIb30BaHUEM UYHCIOBBIX (QYHKIMI U uX rpaduxos. Vcnosnb30BaHne CBOMCTB U rpadukoB

JUHEWHBIX W KBJAPATUYHBIX (YHKIMI, 0OpaTHON NPOMOPIMOHANIBHOCTY U (QYHKIIUU y:«& .
I'paduueckoe pemieHne ypaBHEHHM W HEpaBeHCTB. VCIosb30BaHWE OMEpalvii HAJl MHOKECTBAMHU.
Hcnonp30BaHne HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM IEPEMEHHOMW, YHCIIOBBIX IMPOMEXKYTKOB,
ux oObenuHEeHUN U nepeceueHuil. [IpuMeHeHre mpH peleHUH 3ajad CBOWCTB apu(pMETHYECKOH U
TEOMETPUUECKOM TPOTPECCHH, CYMMHPOBAHHUS OECKOHEUHOW  CXONAIIEHCS TEeOMETPUUYECKOU
IIPOTPECCUMN.

MHosxecTBa (4MCIOBbIE, TeOMETpUYECKUX (Uryp). XapakTepUCTUUECKOE CBOWCTBO, 3JEMEHT
MHO)KECTBa, IycTO€, KOHEYHoe, OeckoHeYHOoe MHokecTBO. (CnocoObl 3aJaHUs MHOMKECTB
[TonmHO)kecTBO. OTHOWIEHUS TPUHAUIEKHOCTH, BKJIKOYEHHUs, paBeHcTBAa. Omnepanuu  Haj
MHOxecTBamu. Kpyru Diinepa. Koneunsie n 6eCKOHEUHBIE, CUETHBIE M HECUETHBIE MHOYKECTBA.

Pannannas Mepa yria, TpUrOHOMETpUYECKasi OKPYKHOCTb. TpuroHomeTrpuyeckue (GpyHKUIUN
yucen M yriaoB. Dopmysiabl MPUBEACHHUSA, CIIOXKEHUS TPUTOHOMETpUYECKUX (YHKIUH, (QopMynbl
JBOMHOTO M TMOJIOBUHHOTO aprymeHTa. lIpeoOpazoBaHue cyMMbl, pa3HOCTH B TPOU3BEICHUE
TPUTOHOMETPUICCKUX (PYHKITUH, 1 HA0OOPOT.

Hynu ¢yHKOuM, NOpOMEXYTKM 3HAKOMOCTOSHCTBAa, MOHOTOHHOCTh. HawuOosbliee u
HauMeHblee 3HaueHue GyHkiuu. Ilepuoanueckue QyHKIUM W HauMeHbIIMH nepuon. YeTHble u

He4YeTHbIC QYHKIUU. DYHKYUU «OpoOHAs yacms yuciay Y = {X} u «yenas yacmo yuciay Y = [X] .

TpuroHomerpryeckne (GYHKIUM YHCIOBOTO aprymeHra Y=COSX, Yy=sinx, y=tgx,
y =ctg X. CBoiicTBa U rpauK1 TPUTOHOMETPUUYECKUX (PYHKIHI.

OOpatHble TPUrOHOMETpUYECKHE (YHKLMHU, UX T[JaBHbIC 3HAYEHUS, CBOWCTBA U TIpaUKH.
Tpuronomerpruueckue ypaBHeHus. OJHOPOIHBIE TPUTOHOMETPUYECKHE YpaBHEHHA. PemieHue
IIPOCTEHIINX TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocTeiiime CUCTEMBI TPUTOHOMETPUYECKHX
YPaBHEHUM.

Crenenp ¢ NEMCTBUTENBHBIM IIOKAa3aTeNEM, CBOMCTBA cTeneHu. lIpocTeiiue nokasarenbHbie
ypaBHeHUs U HepaBeHCTBa. [lokazarenbHas ¢yHKLuUsA U ee cBolcTBa U rpaduk. Uucno € u GpyHKuusA
y=e*.

Jlorapudm, cBoiictBa norapudma. JlecaTuunblil 1 HaTypaidbHbIN Jorapudm. IlpeoOpazoBanue
norapupmudeckux BbIpakeHHH. Jlorapupmuueckue ypaBHEHUS M HepaBeHCTBa. Jlorapupmuueckas
(GyHKIUS U ee CBOWCTBA U IpaduK.

Crenennas ¢pyHKIUS U ee CBoOcTBa U rpaduk. MppanuoHanbHble ypaBHEHHUS.

Metoa MHTEpBAJIOB JUIs pelieHus: HepaBeHCTB. [IpeoOpa3oBanus rpaukoB (yHKUUN: CABMT,
YMHO)XEHHE Ha 4YHCJO, OTPaKEHHUE OTHOCUTEIILHO KOOPAMHATHBIX oced. ['padmueckue MeToabl
pelIeHNs YPaBHEHUN U HEPaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJAECPKAIIMX NEPEMEHHYIO

moJ 3HaKOM MOIYJIA.
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CucrteMbl MOKa3aTeIbHBIX, JOTapu(PMUUYECKUX M HUPPALMOHAIBHBIX ypaBHEHUH. CHCTEMBI
MOKa3aTeNbHBIX, JJIOTAPU(PMUYECKUX U UPPALMOHATILHBIX HEPABEHCTB.

B3aumuo o6parnbie pyHkuuu. I'paduku B3auMHO 00OpaTHBIX (PYHKITHIA.

YpaBHEHHUsI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, Teopusi rpadgoB U KomonHaTopuka (5 yaco)

Hcnonp3oBanue TaOMUI[ W JOUarpaMM JUIs TPEACTaBICHUs JaHHBIX. PemeHne 3agay Ha
NPUMEHEHHE OIHMCATEIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpEAHUX, HaWOOJIBIIETO U
HAaUMEHBIIET0 3HAYEHMs], pa3Maxa, AUCIIEPCUH U CTaHJApTHOIO OTKJIOHEHHA. BrluucieHue yactoT u
BEPOSITHOCTEHN cOObITHI. Bblunciienne BeposTHOCTEN B OIbITaX C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
ucxonamu. Mcrosnb3oBaHue KOMOMHATOPUKH. BbluncieHne BeposiTHOCTEN HE3aBUCUMBIX COOBITHI.

I'eomerpus (20 uaca)

[ToBTOpenue. Pemienne 3amad ¢ uCIONIB30BAaHWEM CBOMCTB (UTyp Ha IJIOCKOCTH. Perenue
3a/la4 Ha JI0Ka3aTeJIbCTBO M IOCTPOEHUE KOHTPHPHUMEPOB. lIprMeHeHne mpocTednmX JOTUYECKUX
npaBuil. PemieHwe 3agad ¢ MCIOJIB30BAHUEM TEOPEM O TPEYrOJbHHUKAX, COOTHOUIEHUH B
MPSIMOYTOJIbHBIX TPEYroJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YEThIpEXyrojbHUKaMu. Pemienue 3agau c
HCI0JIb30BaHNEM (DAKTOB, CBA3aHHBIX C OKPYXHOCTAMHU. Pemenue 3a1ay Ha U3MEpEeHHs Ha MJIOCKOCTH,
BBIYMCIICHUS IJIMH U IIonanel. Pewenue 3a0ay ¢ nomMoublo 6eKmopos u KOOpOUHam.

Harnaanas crepeomerpus. [Ipusma, napamienenunes, MUpaMuIa, TETPAIP.

OcHOBHbBIE MOHATHS T€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM M CIIEACTBUS U3
Hux. [lonamue 06 akxcuomamuyeckom memooe.

Teopema Menenas onss mempasopa. IlocTpoeHre CeUeHN MHOTOTPAaHHUKOB METOJIOM CJICIOB.
LenTpanbHOE mpoekTupoBaHue. [locTpoenne ceyeHnii MHOTOrpaHHUKOB METOJIOM MTPOEKIIUH.

CkpemuBaroniecsi mnpsiMble B TNPOCTPAHCTBE. YTOJI MEXIy HUMH. Memoowl Haxodrcoenus
PACCMOSHULL MeHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

TeopeMbl O mnapauIeIbHOCTH TMPSAMBIX W IUIOCKOCTE B mpocTpaHcTBe. [lapamnenbHoe
MIPOEKTUPOBaHKE U n300paxeHue puryp. I eomempuyeckue mecma mo4ex 8 nNpoOCmMpaHcmae.

[lepieHAMKYAAPHOCTH TPSMOU M TIOCKOCTH. OpTOTrOHAIbHOE MpOeKTUpoBaHue. HakiionHble 1
npoekuuu. TeopeMa o Tpex NeprneHauKyspax.

Buner terpasnpoB. OpTOLEHTPUUYECKUH TETpajdap, KApKacHbIM TETpa’aAp, pPaBHOTPaHHBIN
terparap. [IpsmoyroasHeIil TeTpadap. Meauansl 1 OuMeauanbl TeTpadapa. JlocTpauBaHue TeTpadpa
1o napaiuvienenuneaa. Paccrosuus Mexay ¢urypamu B rnpoctpancTtBe. OOmuU NeprneHauKysp IBYX
CKpELIMBAOIINXCA NPSAMBIX. YTIbl B IpoctpaHcTBe. [lepnenaukynspubelie 1uiockoctd. Ilnomans
OpTOrOoHaNbHOM mpoekuuu. [leprnieHauKynsipHOe ceueHrne npu3Mbl. TpexrpaHHbIA U MHOTOTPaHHBII
yron. Ceolicmea NiOCKUX y2io8 mHo2oepanHoz2o yenda. (Ceolicmea NIOCKUX U 08VZPAHHBIX Y2ll08
mpexepannozo yena. Teopemvi KOCUHYCO8 U CUHYCO8 OJisl MPeXePanHo2o yeia.

Buowvr mnozcoepannukos. Passepmku muozoepannuxa. Kpamuatiwiue nymu na nosepxmocmu
MHO202PAHHUKA.

Teopema  Ounepa.  llpaBuiibHbIE  MHOTOTPAaHHUKH.  J[golicmeeHHOCMb — NPABUNLHBIX
MHO202PDAHHUKOS.

[Ipusma. ITapamnenenunen. CpoiictBa napamienenunena. [IpaMoyronapHelil napamienenumnen.
HakiioHHbI€ TPU3MBIL.

[upamupa. Bupael nupamua. OjeMeHTbl NOpaBWIbHOM — nupamuiel. [lupamunaer ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U TPaHsSIMHU, KX OCHOBHBIE CBOMCTBA.

[Inomaay moBepXHOCTEH MHOTOTPAaHHUKOB.

Bekrtopsl B mpoctpaHcTBe. [loHsITHE BEKTOpA, paBEHCTBO BEKTOPOB. CII0KEHUE M BBIUUTAHHE
BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKE€HHE BEKTOpa Ha uucio. KommiaHapHbIE BEKTOPBI,
MPaBUJIO MMapaJuIeICNUIe1a, Pa3JI0KEeHNE BEKTOPa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

Hrorosoe 3ansarue (1 yac)

COILEPKAHUE ®AKYJIBTATUBHOI'O KYPCA
«MATEMATHUKA. PEIIEHUE 3AIAY TOBBIINEHHOMN CJOKHOCTH»



11 KJIACC

Anredpa u Hayana ananau3a (32 yaca)

HctuHHBIE ¥ JIOKHBIC BBICKA3bIBaHWsS, OIEpallii HaJ BBICKAa3bIBaHUSAMU. Areebpa
gvickazvlganutl. CBs3b BRICKa3bIBAHUN ¢ MHOXKECTBaAaMU. KBaHTOPBI CYIIIECTBOBAHUS U BCEOOIIHOCTH.

3akoHbl JIOTUKH. OcHOBHble n02uyeckue npasuna. PelleHne JOTMYECKUX 3a7ad  C
HCII0JIb30BAHNEM KPYIroB Dilliepa, OCHOBHbBIX 102UHECKUX NPABUT.

Ymo3zakmoueHus. OOOCHOBaHHMSI W JOKa3aTeIbCTBO B MaTemaruke. Teopembl. Busr
MaTeMaTUYECKUX  YTIBEpXKACHUU.  Buowvl  dokazamenvcme.  Mamemamuueckas — UHOVKYUSL.
Ymeepowcoenusn: obpamnoe oannomy, npomuononoxcHoe, 00pamHoe nPomuUBONONI0HCHOMY OAHHOMY .
[Ipu3Hak u cBOMCTBO, HEOOXOIMMBIC U JIOCTATOYHBIC YCIOBHUS.

Ocnosgnas meopema apugpmemuru. Ocmamku u cpaguenusi. Aneopumm Eexnuda. Kumatickas
meopema 06 ocmamkax. Manas meopema Depma. (-uunvie cucmemsl cuucienus. Qynxyus dinepa,
YUCIIO U cyMma Oenumenetl HamypaibHo20 YUCA.

[lepBuuHbIE MpEICTaBICHHUS] O MHOXKECTBE KOMIUIEKCHBIX YHCeN. /leticmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcno conpsagcennvie uucna. Mooynv u apeymenm uucna. Tpuconomempuyeckast
Gopma xomniexcnozo uucia. Pewenue ypagHenuti 8 KOMNIEKCHbIX YUCLAX.

VYpaBHEHHUs, CHCTEMBI YPABHEHMI C IIAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmeneHu 6viule 2 CNEeYudaibHbiX BUOO0S.
Teopema Buema, meopema be3y. Ilpusooumvle u nenpusooumvie mHo2ounenvl. Ocnoenas meopema
anzedpel. Cummempudeckue MHo204neHbl. Llenouucnennole u yeno3sHauHvle MHO204IeHbI.

Juogpanmosuel ypasnenus. Llennvie opoou. Teopema Pepma o cymme K8aopamos.

Cymmbl u psiovl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubnUICEHUU OCTICMBUMETbHBIX YUCEN PAYUOHATILHBIMU.

MHnoorcecmea na KOOpOUHAMHOU NIOCKOCTIU.

Hepaserncmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmsa o cpeoHux.

[Tonsatue mnpenena ¢yHkuuu B TOuKe. [lomamue npedena GyHKyuu 6 OECKOHeUHOCHU.
Acumnmomur  epaguxa @ynxyuu. CpasHenue OECKOHEUHO MANbIX U OECKOHEeUHO OONbULUX.
HenpepsiBHOCTH dyHKIu. Ceoticmsa nHenpepwienvix ¢yuxkyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢ynkiuu. [IponsBoanas GyHkuun B Touke. KacarenpHas k rpaduxy
¢byakuun. ['eomerpuyeckuii U (PU3MYECKHH CMBICT TPOU3BOTHOW. [Ipumernenue npouz8ooHOl 6
@usuxe. IlpousBoHbie aneMeHTapHbIX GyHkuui. [IpaBuna nuddepenmpoBanusi.

Bropas npousBoaHas, ee reoMETpUUECKUNA U (PU3MUECKUN CMBICTT.

Touku skcTpemMyma (MakcuMyma U MUHUMyMa). MccienoBanue sjeMEHTApHBIX (YHKIHUNA Ha
TOYKH IKCTpeMyMa, HauOoJiblliee U HaMMEHbIlIee 3HaYeHHE C MOMOIIbIO MPOU3BOAHON. [locmpoeHue
epaghukos QyHKyull ¢ NOMOwwbI0 NpoussooHsix. lIpumenenue npouz8oOHOU Npu peueHuu 3a0ad.
Haxooicoenue sxcmpemymos ¢hynkyuil HeCKONbKUX nepemMeHHbIX.

[lepBooOpa3nas. Heompenenennsiii unrerpan. IlepBooOpa3Hbie 37eMEHTAPHBIX (HYHKIIMA.
[Mnomans xpuBonuHeHo# Ttpanemuu. Popmyna Heiorona-JlelOuuma. OrnpeneiaeHHbId HHTErpal.
Buviuucnenue nnowadeii niockux ¢pucyp u 06vemos mei pawjeHus ¢ NOMOwbIo UHmMe2pad.

Memoowi pewienus hYHKYUOHATbHBIX YPABHEHUN U HEPABEHCNE.

BeposiTHOCTH W CTATHCTHKA, JIOTHUKA, TeOPUsi rpadoB U KoMOMHaTOpUKa (4 yaca)
Brruncnenue BeposTHOCTeH He3aBUCUMBIX coObITHi. Mcnonb3oBanue popmyinsl bepHymniu.
Bepoamnocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimuocme.

YcnoBHas BepoATHOCTL. [IpaBuino yMHOXkeHUs BeposTHOCTENH. POpMyIia IMOJITHON BEPOSTHOCTH.
®opmyia baieca.

JIUCKpeTHbIE CiIy4aliHblE BEIWYMHbI U pacnpenencHus. COBMECTHBIE paclpeAciIeHUs.
Pacnipenenenrie cymMMBl M IIPOU3BENCHHS HE3aBUCUMBIX CIy4alHBIX BEIMYMH. Maremaruyeckoe
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0XKMJIaHUE U JUCHEPCHs CIydallHOW BelMYMHBI. MareMaTuueckoe OXXKHAaHUE U AUCHEPCHUS] CYMMBbI
CIy4alHbIX BEJIMYUH.

bunapnas ciydaiiHas BelnuyuHa, pacrpeneneHue bepHymu. I'eomerpuueckoe pacnpeesieHue.
buHoMuanbHOE paclpeneneHue U €ro CBOWCTBA. [unepeeomempuueckoe pacnpeoenenue u e2o
ceoticmaa.

HenpepsiBHble ciy4aiiHple BenuuuHBL. [1oTHOCTH BeposTHOCTH. DyHKLIMS pacHpenciieHHus.
PaBHOMEpHOE pacnpeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. DOyHKIUS
Jlarutaca. IlapameTpbl HOpMaIbLHOTO pactipezesieHus. [I[puMepsl CiIydaiflHbIX BEJTWYUH, MOAYMHEHHBIX
HOPMaJbHOMY 3aKOHY (IIOTPEIIHOCTb W3MEpPEHUH, POCT uenoBeKa). [lenmpanvuas npedenvhas
meopema.

Hepasencmeo Yebviuesa. Teopema Yeoviuesa u meopema bepuynnu. 3akon 6oavuiux yucei.
Buibopounviii memoo uzmepenus éepossimuocmeii. Ponw 3axona bOonvuwiux uucen 6 Hayke, npupooe u
obwecmae.

KoBapuarnus asyx ciay4aitneix BenuuuH. [loustue o koaddunuente koppensaiuu. CoBMeCTHbIE
HaONIOACHUS JIBYX CIy4YalWHBIX BEIWYUH. BulibopouHviti kodgduyuenm xoppensyuu. Jlunetinas
pezpeccusl.

Cmamucmuuyeckas eunomesa. Cmamucmurxa Kpumepus u ee yposeHv 3nauumocmu. Ilposepka
npocmeuwux —eunome3. OMRuUpudecKue pacnpeoenreHus U UX C6A3b € MeopemuyecKuMu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmesuii. Hnvexmusenvie u cropvekmuguvle coomeemcmeus. buexyuu.
Jluckpemnuas nenpepvienocmo. Ilpunyun [Jupuxie.

Koouposanue. /[souunas 3anuco. OcnosHnvle nousmus meopuu epaghos. /lepeswvs. Jsouurnoe
oepeso. Ceaznocmov. Komnonenmol cesiznocmu. Ilymu na epage. Diineposwt u I amuibmorossl nymu.

I'eomerpus (24 yaca)

Tena Bpamenus: MUIMHApP, KOHyC, map u cdepa. CedeHus IIMHIpA, KOHyca W IIapa.
[ITapoBoii cerMeHT, MapoBO CIOH, TAPOBON CEKTOP (KOHYC).

VYceueHHas mupaMuga U yCEYCHHBIN KOHYC.

Onemenmsi cghepuueckou ceomempuu. Konuveckue ceuenus.

Kacarenbuble nmpsiMble U TUIOCKOCTU. Brimcanusie u onucanusie chepol. Kacarowuecs cghepor.
Kombunayuu men spawenus.

BexTopsl 1 koopAMHATHL. YTOI MKy BekTopamu. CKallsipHOE ITPOU3BEICHNUE.

VYpaBHeHue miockocTi. Popmyna paccTOsHUS MEKIY TOUYKaMU. YpaBHeHue cepbl. DPopmyna
paccmosiHusa om mouku 00 niaockocmu. Cnocobvl 3a0anusi NPAMOU YPaGHeHUIMU.

Pewenue 3aoau u ookasamenbcmeo meopem ¢ NOMOWbIO 8eKMOPO8 U MeMOOOM KOOPOUHAM.
Onemenmsl 2ceomempuu macc.

[Tonsitue oo6bema. OObeMbl MHOTOrpaHHUKOB. OOBEMBI Ten BpalleHUs. Akcuomvl obvema.
Bv1600 ghopmyn ob6vemos npamoyzonvHo2o napaiienrenuneod, npudmsl U nupamuovl. Popmynvl 074
Haxooxcoenusi oovema mempasopa. Teopemvl 06 OMHOUEHUSAX 0OBLEMOB.

Ipunooscenuss unmezpana K 8bluUCIeHUIO 00beM08 U nosepxHocmetl mein epaujenus. Ilnowaos
cghepuueckozo nosica. Obvem waposozo cnos. llpumenenue 06vemo08 npu peuieHuu 3a0ay.

[Tnomans chepsr.

Paszeepmra yurunopa u konyca. Ilnomaas TOBEpXHOCTH HWIMHAPA U KOHYCA.

KoMOuHaImm MHOTOTpaHHUKOB M T€J BpaIlleHHS.

[Togo6ue B mpocTpancTBe. OTHOLIEHHE OOBEMOB U IUIONIAJCH MOBEPXHOCTEH MOJI0OHBIX
¢buryp.

sudicenust 6 mpocmpancmee: NApaLIeNbHblll NEPEeHOC, CUMMEMPUsS OMHOCUMETbHO NIOCKOCHU,
YEHMPATbHAS CUMMEMPUS], NOBOPOIM OMHOCUMENLHO NPSAMOL.
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IIpeobpasosanue nooobus, zomomemus. Pewienue 3adau na niockocmu ¢ UCHOIb308AHUEM
cmepeomempuyeckux Memooos.

MOBTOPEHHUE (8 uacoB)

Ypagnenun, nepagencmea u ux cucmemwi. PaBHOCWIBHBIE mpeoOpasoBanus. OOnacTs
JOIYCTUMBIX 3HAa4eHUM nepeMeHHol. Pacmmpenue u cyxenue OJ[3. 3HaKu paBHOCUIBHOCTH U
cienoBanus. Pemenne anreOpandeckux, MOKa3aTeNbHBIX, JOTapUPMHUECKHX, TPUTOHOMETPHUECKIX
YpPaBHEHUN M HEPAaBEHCTB. PemeHne cucTeM ypaBHEHHMH M HEpPaBEHCTB. PenieHue ypaBHEHMM U
HEPAaBEHCTB C [1apaMEeTPOM.

Ilpouseoonan. llpomsBognas ¢yHkuun B Touke. KacatenmpHast K rpaduky QyHKIUH.
I'eomerpuueckuii u (usmueckuii cMbIca NPOU3BOAHON. [IpoM3BOAHBIE 3IIEMEHTAPHBIX (QYHKIIHIA.
[IpaBuna muddepeHIMpOBaHNS.

Bropas npousBoHast, ee reOMETPUIECKUN U (PU3HIECKHIA CMBICI.

Touku skcTpeMyma (MakcuMyma W MUHUMYMa). McciaenoBaHue siaeMEHTapHBIX (YHKIMNA Ha
TOYKH 3KCTpEeMyMa, HauOoJIblliee ¥ HAMMEHbIIee 3HAaU€HNE C TIOMOIIbIO POU3BOIHOM.

Pewenue 3aoau.

I1l. TEMATUYECKOE INTAHUPOBAHUE C YKA3ZAHUEM KOJIMYECTBA
YACOB, OTBOJIUMbBIX HA OCBOEHUE KAXKJIOM TEMbI

KosmuectBo yacos
Ne Conepxanue
/m
10 KJIACC
Anrebpa u Hayaja aHajau3a 42
BeposATHOCTD UM cTaTUCTHKA, JIOTHUKA, TEOPHS 5
rpadoB 1 KOMOMHATOPHKA
['eomeTpust 20
Hrtorosoe moBTopeHune 1
Hroro 68
11 KJIACC
AnreOpa u Hayaja aHajau3a 32
BeposiTHOCTE U cTaTHCTHKA, JIOTHKA, TEOPHS 4
rpadoB 1 KOMOMHATOPUKA
['eomeTpus 24
HrtoroBoe noBropeHune 18
Hroro 68
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