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HaumenoBanue npeamera | Maremaruka

VYpoBeHs, Kiacc Cpennee obmiee oopazoBanus, 10-11 kmaccer
KonuuecTBo 4acoB o 10 xnacc 11 xnacc
yueOHOMY IIaHy ba3oBblit Yrny6nenusiii | ba3zoblit VYrayOneHHbIi
YpOBEHb YpOBEHB YpOBEHb YpOBEHb
B HEJIEIIO 4 6 4 6
B TOJ 136 204 136 204

Anrebpa u Hauana maremaTuyeckoro ananuza. COOpPHUK paboumMx
POTPaMM. 10-11 KJIACCBhI: yuebHoe nocobue TSt
00111e00pa30BaTeIbHBIX OpPTaHM3alluid: 0a30BbIi M yrITyOJICHHBIN
yposuu / [ coct. T.A. Bypmuctposa]. - M.: IIpocsernienue, 2018

[Iporpamma

Pa6ouas mporpamma k YMK JI.C. AtanacsiH, B.®. byTy30B,
C.B.Kagomies, JI.C. Kucenesa, D.I'. [To3usik «I'eomerpus, 10-11

KJjaccel». ba3oBblil u yriy0nenHsli yposau. - M: IIpocserienue,
2018

Anrebpa m Havalia MaTemMaTHdeckoro anammza. 10-11  kimacchr:
VyeOHUKH y4eOHMK 711 00IIeo0pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbIM U
yriryonennsiit yposan / [IILA. Amumon, FO.M. Komsrun, M.B.
TxaueBa u np.]. - M.: [Ipoceemenne, 2016

I'eometpus.10-11 kimaccel: ydeOHHK U1l 00mIe00pa3oBaTEIBHBIX
opranu3anuii: 6a3oBbiii ¥ yriayonenusiid yposau / [JI.C. ArtanacsH,
B.®. byrysos, C.b. Kagomiies u ap.]. - M.: I[Ipocserienue, 2019

Pabouas nporpamma no matemaruke /i 10-11 kimaccoB coctaBieHa ¢ UCHOIb30BAHUEM MaTEpPHUAIOB
@denepallbHOTO TOCYJAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpPEAHEro oouero oOpa3oBaHMS,
[IpumepHoil mporpaMMbl IO MaTeMaTHUKe JJis CPEAHEN IIKOJIbl U aBTOPCKOM pabouel mporpammsl 1o
MaTeMaTHKe.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEMETA
Memanpeomemmnuwie pe3yibmamot
Pezynamusnvie ynusepcanvHule yuebnvie 0eticmeus
Buvinycknux nayuumces:
— CAaMOCTOSTEIBHO ONPENENATh LENH, 3aJaBaThb MapaMeTpbl M KPUTEPHM, MO KOTOPBIM MOXKHO
ONPEIEIUTh, YTO LENb JTOCTUTHYTA;
— OLEHHBAaThb BO3MOJKHBIE IIOCIIEJICTBUS JOCTHKEHHSI TIOCTABICHHOW MEIH B JEATEIbHOCTH,
COOCTBEHHOM JKM3HU U JKU3HU OKPY)KAIOUIMX JIO/IeH, OCHOBBIBASICh HAa COOOpPAKEHUSAX JTUKU U
MOpaJy;
— CTaBUTh U GOPMYIUPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEeNbHOMN AESITENTbHOCTH U KU3HEHHBIX

CUTyalusIX;



— OILICHWBATh PECYPCHI, B TOM YHCJIC BpeMs W JAPYTrHe HeMaTepuaabHbIE PECYpChl, HEOOXOIUMBIE NSt
JIOCTUKEHUS IOCTABJICHHOM 11E€JIH;

— BBIOMpPATh MYTh JOCTMXKCHHS €M, IUIAHUPOBATh PEIICHHE MOCTaBJICHHBIX 3aJlay, ONTUMH3UPYS
MaTepUalIbHbIE 1 HEMATEPUAIIbHBIC 3aTPATHI;

— OpraHu30BBIBaTh d(OPEKTUBHBINA IMOUCK PECYPCOB, HEOOXOAMMBIX ISl JOCTHXKEHUS TTOCTABJICHHOU
Lenu;

— COITOCTAaBJISATH MTOJYYEHHBIN PE3yJIbTAT ACSITENBHOCTH C IOCTABIECHHOM 3apaHee LENbIO.
Ilo3naseamenvnoie ynusepcaivHule yuedoHbvle 0eiicmeus

Buinycknux nayuumcs:

— HCKaTh W HAaxXOguTh O00OOOIIEHHBIC CIOCOOBI pEmIeHUs 3aJad, B TOM YHCIE, OCYIIECTBIISTH
pa3BepHYTHII WHGOPMAIMOHHBIA TOWCK W CTAaBUTh HAa €ro OCHOBE HOBBIC (y4eOHBIE W
MO3HABATEIIbHBIC) 3a/1a4H;

— KpPUTHYECKH OLICHUBATh U MHTEPIPETHPOBATh MHPOPMAILIUIO C pa3HBIX IO3UIINNA, PACIIO3HABATH H
(buKCHpPOBATh MPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHUKAX;

— HCMO0JIb30BaTh Pa3JIMYHbIE MOJIEIbHO-CXEMATUYECKUE CPEACTBA I PEACTABICHHS CYIIECTBEHHBIX
CBSI3€H U OTHOIIEHUH, a TAKXKE MPOTUBOPEYHIA, BHISIBICHHBIX B MH()OPMAITMOHHBIX HCTOYHHUKAX;

— HAaXOJWTh U NMPUBOAUTH KPUTUUYECKHUE APTyMEHTHl B OTHOLUEHUU JIEWCTBUM U CYKJIEHUU IPYroro;
CIIOKOWHO © Pa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEUaHUAM B OTHOIIEHUH COOCTBEHHOTO
CYXKJICHUSI, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAWTH 3a paMKH Y4YeOHOTrO TpeaMeTa M OCYLIECTBIATH IIeJICHANpPaBICHHBIA MOMCK
BO3MOXXHOCTEH sl IIUPOKOT0 TIEPEeHOCca CPEJICTB U CIIOCOOOB JAeHCTBHS;

— BBICTpauBaTh HHAMBUAYaJTbHYIO O00pa30BATENbHYIO TPACKTOPHIO, YUYUTHIBASI OTPAaHUYCHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS,

— MEHATh U YAECPKUBATH PA3HbIE NTO3UIMHU B [I03HABATEIILHOMN AEATEIBHOCTH.

Kommynuxamuenuie ynueepcaivhole yueonvle 0eiicmeus

Buinycknux nayuumcs:

— OCYIIECTBJISITH JIEJIOBYI0 KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMU, TaK U CO B3pPOCIBIMU (KaK BHYTPHU
o0pa3oBaTeNnbHON OpraHW3alii, TaK W 3a €€ MpeleiaMu), MoAOUpaTh MapTHEPOB MM JEIOBOM
KOMMYHHKAITUM KCXOJ U3 COOOpakKeHUW pe3yabTaTUBHOCTH B3aUMOJCHCTBHUS, a HE IUYHBIX
CUMIIaTHH;

— TIPU OCYIIECTBJICHUU TPYNIIOBOM pabOTHhI OBITHh KaK PYKOBOIUTEIEM, TaK W WICHOM KOMAaH/bl B
pa3HBIX POJISIX (TeHepaTop UaeH, KPUTUK, UCTIOTHUTENb, BBICTYMAIOIINUN, SKCIIEPT U T.1.);

— KOODAMHHUPOBATh W BBINONHATH pPabOTy B  YCIOBHSIX pPEaTbHOTO, BUPTYAIBHOTO U

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;



— pPa3BEpPHYTO, JIOTUMHO W TOYHO H3J1araTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM aJIeKBATHBIX
(YCTHBIX M MIUCbMEHHBIX ) SI3BIKOBBIX CPEICTB;

— pacmo3HaBaTh KOH(MIMKTOTEHHBIC CUTYAIlMH ¥ TIPEIOTBpAIaTh KOHQIUKTHI 10 UX aKTUBHOU (haskbl,
BBICTpPAaWBaTh JICJIOBYI0O W OOpa30BaTeIbHYI0 KOMMYHHUKAIMIO, M30eras JUYHOCTHBIX OILICHOYHBIX
CYXJICHUH.

JTuunocmmuuie pezynomamul

Jluunocmuvle pesynomamol 8 cghepe omuouieHull odyuarwuxcsi K cebe, K ceoemy 300p08bl0, K
NO3HAHUIO ceDA.

— OpHeHTalusl OOYyJarolUuXcsi Ha JOCTHDKCHHE JIMYHOTO CYACThs, PEAM3aIldi0 TO3UTHUBHBIX
JKU3HEHHBIX TIEPCIIEKTUB, WHHUIMATHBHOCTh, KPEATHUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEACIICHUIO, CIOCOOHOCTh CTABUTH LEIH U CTPOUTH JKU3HEHHBIC TIAHbL;

— FOTOBHOCTh U CHOCOOHOCTH obOecredynTh cebe U CBOMM OJM3KUM JOCTOMHYIO JKU3HB B IMpOIECcCe
CaMOCTOSITEIIbHOM, TBOPUYECKOW U OTBETCTBEHHOM JCATEIHHOCTH,

— TOTOBHOCTh U CIIOCOOHOCTH OOYUAIOIIUXCSI K OTCTAWBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHHUSI, TOTOBHOCTb U CITOCOOHOCTH BBIPA0AThIBATh COOCTBEHHYIO TTO3UIINIO;

— TOTOBHOCTb U CIIOCOOHOCTh 00YYAIOIIUXCS K CAMOPA3BUTHUIO U CAMOBOCIIUTAHUIO B COOTBETCTBHH C
00IIeueIOBeYECKUMU [IEHHOCTSIM MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTHKH, a TAKXKE Pa3TIUIHBIX (POPM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

Jluunocmuvie pe3ynibmamol 6 chepe OMHOUEHULL 00YUAIOWUXCS C OKPYIHCAIOWUMU THOObMU.

— HpPaBCTBEHHOE CO3HAHWE W TOBEJACHHE HA OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX I[EHHOCTEH,
TOJIPAHTHOT'O CO3HAHUSI U MOBEJICHUS B MOJUKYJIHTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
IUAjor C JIPYTUMHU JIIOJIbMH, JIOCTUTaTh B HEM B3aWMOIIOHMMAHHUS, HAXOAWTH OOIIME IETH U
COTPYAHMYATh MJII MX JOCTHUXKEHUS; - NPHUHITHE T'YMaHHCTHMUECKHX I[€EHHOCTEHW, OCO3HAHHOE,
YBOXHUTETbHOE U JOOpOXKENaTelnbHOE OTHOIIEHHE K JPYyroMy 4YelOBeKYy, €ro MHEHHIO,
MHPOBO33PEHUIO;

Jluunocmuvie pesynomamol 6 cghepe omHOWEHUN O0OVUAIOWUXCS K OKDPYHCAIOWEMY MUPY, HCUBOU
npupooe, Xy00lHceCmeeHHOU Kylbmype:

— MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAUUMOCTU HAYKH,
TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIaJCHUE JIOCTOBEpHOW uHMOpMaImein o
MEePEOBBIX JOCTHXKCHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBa;

— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30oBaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA TIPOTSHKEHUH BCEH
JKU3HHM; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHUIO YCICITHOMN

podeCCHOHAIBHON U 0OIIECTBEHHOM JEATENHHOCTH,



JlngHOCTHBIE pe3ynbTaThl B cepe OTHONICHHs] OOydJarommxcsi K Tpydy, B cdepe CcoluaibHO-
SKOHOMMYECKHX OTHOLIEHHUA:

— OCO3HaHHBIM BBIOOp Oyaymied mnpodeccur Kak MyTh W CHOCOO peanu3aluud COOCTBEHHBIX
YKM3HCHHBIX TIAHOB;

— TOTOBHOCTh OOYYarOIIUXCS K TPYIAOBOH MPO(EeCcCHOHAIBHOW NESITEIbHOCTH KaK K BO3MOXKHOCTH
y4acTus B PEHICHUH JINYHBIX, OOIECTBEHHBIX, 6 TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX TTPOOJIEM;

— MOTPEeOHOCTh TPYIOUTHCS, YBAKEHUE K TPyAy U JIOASM TpPyAa, TPYIOBBIM TOCTHIKEHUSIM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHONICHHE K pa3HbIM BHJAM TPYIOBOU
NeSITeIIbHOCTH;

Ilpeomemnmnoie pezyiomamal

B pesynpraTe wu3ydeHwms ydeOHOro mpeaMmera «MareMarhkay Ha ypPOBHE CPEIHEro OOMIeTo
o0Opa3zoBaHus:

10 - 11 knaccer

Dnemenmol meopuu MHOHCECHE U MAMEMAMUYECKOIL 102UKU

Buinycknuk nayuumcs:

— CB00OJHO OTNIEpPHPOBATHh MOHATUSIMU: KOHEUHOE MHOXKECTBO, JIEMEHT MHOXKECTBA, TTOJIMHOKECTBO,
nepeceueHre, OOBCIUHEHHWE M Pa3HOCTh MHOXECTB, YHCIOBBIC MHOXKECTBA Ha KOOPIMHATHON
NpSIMOM, OTPE30K, MHTEPBaJ, IMOJYMHTEPBal, MPOMEKYTOK C BBIKOJOTOW TOYKOW, rpaduyeckoe
MPEJICTABICHHE MHOXKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

— 3aJ1aBaTh MHOKECTBA MEPEUUCICHUEM U XapaKTEPUCTHIECKIM CBOHCTBOM,;

— OINEpUpOBaTh TMOHSATHUSMU: YTBEPXKICHHE, OTPHUIAHHE YTBEPKACHUS, HCTUHHBIE W JIOXKHBIE
YTBEPXkKICHHUSI, TPUYNHA, CIICACTBHE, YACTHBIN CITydail OOIIEero YTBEPKIACHHSI, KOHTPIIPUMED;

— TIPOBEPSITh MPHUHAJJICKHOCTh AJIEMEHTAa MHOXECTBY; — HaXOJUTh IepecedyeHHue U OO0beInHEHUE
MHO>KECTB, B TOM YHCIIe TMPEACTABICHHBIX Ipa@UUecKd HA YUCIOBOUM MPSIMOW M Ha KOOPJMHATHOM
IUIOCKOCTH; — TPOBOAWTH JIOKa3aTeIbHBIE pACCYXKACHHUS M OOOCHOBaHMS HCTHUHHOCTH
YTBEPKJICHU.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux npeomemos:

— WCTIOJIBh30BaTh YHCIIOBBIC MHOXKECTBA HAa KOOPJWHATHOW TPSIMON W HA KOOPAMHATHOM IUIOCKOCTH
JUISL OTHMCAHUS peaJbHBIX MPOILECCOB U SBJICHMI;, TPOBOAWUTH JOKa3aTelIbHBIC PACCYKICHHUS B
CUTYaIUSX TIOBCETHEBHOW KU3HU, PU PEUICHUH 3a/1a4 U3 IPYTUX MIPEIMETOB

Ha yenyonennom ypoene 6bINyCKHUK ROJYYUM 603MONMCHOCHb HAYUUMbBCA — OIEPUPOBATH
TIOHSITHEM OTIPE/ICIICHHUs], OCHOBHBIMU BHIaMH OIPE/ICIICHU, OCHOBHBIMH BHJIAMHU TEOPEM;

— MOHUMATh CyTh KOCBEHHOTO JI0Ka3aTeIbCTBA;

— OIICPUPOBATH NOHATUAMU CUCTHOI'O U HCCYCTHOI'O MHOXKCECTBA,



— IPUMEHATh METOJ] MaTeMaTU4YECKON MHAYKLUU 7S IPOBEACHUS PACCYKIEHUN U J0KA3aTEIbCTB U
IIPU PELLIECHUH 3a/1a4.

B nogceonesnotl scuznu u npu uzyueHuu Opyux npeomemos:

— HCIOJb30BATh TEOPETHKO-MHOKECTBEHHBIM $3bIK M SI3bIK JIOTMKHM JUISl ONHCAHHS pealbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 IPYTHX YYeOHBIX TPEIMETOB

Yucna u evipasricenusn

Buvinycknuk nayuumces:

CB0OOIHO OmMepupOBaTH MOHATUSMU: HATYpaIbHOE YMCIIO, MHOXKECTBO HATypalbHBIX YHCE, LIeJ0e
YHCII0, MHOXKECTBO LIENBIX YHUCElNl, OOBIKHOBEHHAst APOOb, AECATHYHAS OpoOb, CMEIIaHHOE YHUCIIO,
PaLMOHATIbHOE YHMCIIO, MHOKECTBO PALIMOHAIBHBIX YMCEJl, UPPALMOHAIBHOE YHUCII0, KOPEHb CTEIIEHU
n, JEUCTBUTEIBHOE YMCIO, MHOXECTBO JEUCTBHUTENIbHBIX YHUCEN, F€OMETPUUYECKAs HWHTEpIpeTaLus
HaTypaJIbHbIX, LENbIX, PAl[MOHATIbHBIX, IEUCTBUTEIIBHBIX YUCEN; — NOHUMATh U OOBACHATH Pa3HUILY
MEXAy MO3UIIMOHHON U HEMO3ULMOHHOM CUCTEMaMu 3alliCH YUCE;

— MEepeBOJUTH YKCIIa U3 OJIHOM CHCTEMBbI 3alUCH (CUCTEMBbI CUHCIEHUS) B APYTYIO; — JIOKA3bIBAaTh U
UCIIOJIb30BaTh MPU3HAKUA JIETUMOCTH CYMMbl M IPOMU3BEICHUS MPU BBINOJIHEHUU BBIYUCICHUN M
pEeLIeHNH 3a/]a4;

— BBINIOJIHATH OKPYIVIEHHE PAllMOHAIBHBIX U UPPALUOHAIBHBIX YUCEI C 3aIaHHON TOYHOCTBIO;

— CpaBHHBATh JICHCTBUTENBHBIE YHCIIA PA3HBIMH CIIOCO0AMU;

— YHOpsIOYMBATh 4YKCJA, 3alMCaHHbIE B BUJEC OOBIKHOBEHHON W JECATUYHON JpoOu, dyMcia,
3aMMCaHHbIe C UCIOJIb30BaHUEM apu(PMETHUECKOTO KBAJPAaTHOTO KOPHS, KOPHEH CTEeNeHu OoJbIie 2;
— Haxoauth HOJl 1 HOK pa3nbeiMu cioco6amMu U MCIIONB30BaTh UX MIPU PELICHUH 3a/1aY;

— BBINOJIHATH BBIUMCIICHUS U MPeoO0pa3oBaHMsl BbIpAXXEHUH, coepkKalux AeHCTBUTEIbHbBIE YKCIa, B
TOM YHCJI€ KOPHU HAaTypaJIbHBIX CTENEHEH;

—  BBIIOJHATH  CTAaHAAPTHBIE  TOXJIECTBEHHblE  NPeoOpa3oBaHUs  TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALlMOHAIBHBIX BHIPAKEHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

— BBIMIOJIHATD U OOBSICHATH CPABHEHUE PE3yJIbTaTOB BBIYMCICHUNA MIPU PEIICHUH MPAKTUYECKUX 3a/1a4,
B TOM YHCJIEe TPUOTMKEHHBIX BHIYUCICHUH, HCIIOJB3Ys Pa3HbIE CIIOCOObI CPaBHEHUH;

— 3alKChIBaTh, CPAaBHUBAThH, OKPYIJISTh UMCIIOBBIE JTAHHBIE PEAJBHBIX BEIMYUH C HCIIOJIb30BaHHEM
Pa3HBIX CUCTEM U3MEPEHUS;

— COCTaBJIAThH U OLIEHUBATH PA3HBIMH CIIOCOOAMU YMCIIOBBIE BBIPAKEHUS MPH PEIICHUN MPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 Ipyrux yueOHbIX MPEIMETOB

Ha y2nyonennom ypoéne @binyCKHUK ROAYYUM 603MONCHOCHb HAYYUMbCA:

- CB060I[HO ONeprUpOBaAThH YHMCIIOBBIMHU MHOXKCECTBAMU IIPU PCIICHUU 3a1a4;



— [IOHMMATb [IPUYUHBI U OCHOBHBIE UJIEU PACIIMPEHUS YUCIOBBIX MHOXKECTB;

— BJIa/IETh OCHOBHBIMH IOHATUSAMU TEOPUU JEIUMOCTH IIPU PELIEHUH CTaHAAPTHBIX 3a7a4

— UMeTh 0a30BbIe MPECTABICHUS O MHOYKECTBE KOMIICKCHBIX YUCET;

- CBOOOJTHO BBITOJIHATh TOKJIECTBEHHbBIE npeoOpazoBaHus TPUTOHOMETPUUYECKHUX,
JOrapu(pMHUUECKUX, CTEIICHHBIX BBIPAKEHUI;

— BiageTh hopmynoii bunoma HeroToHa;

— IPUMEHSTH [IPH PELICHUH 3a]1a4 TEOpEMY O JInHelHOM npeactasieHuud HO/L;

— IPUMEHSTH NIPU petieHnu 3aaa4d Kuraiickyro Teopemy 00 ocTaTkax;

— IPUMEHATH IIPU pellieHnu 3aaa4 Manyto reopemy Depma;

— YMETh BBIIOJHATH 3aIIUCh YUCIIA B TIO3ULMOHHON CHCTEME CUUCIICHMS,;

— IPUMEHATh NPU PELICHUHU 3a/ad TEOPETUKO-YUCIIOBbIE (YHKLHMHU: YUCIO U CyMMa JeluTenei,
dynkuuio Ditnepa;

— IPUMEHSTh [IPU PELICHUH 33124 LIeMHbIE IpooH;

— IPUMEHSTh [IPU PELICHNUH 337a4 MHOTOUICHBI C AEHCTBUTEIbHBIMU U 1LENIbIMU KO3 huimenramu;

— BJIQJIeTh MOHATHAMM NMPUBOJUMBIN M HENPUBOAMMBIM MHOTOWIEH W NPUMEHSTh UX IPU PELICHUU
3aja4;

— IPUMEHSTh IIPU penieHnu 3a1a4 OCHOBHYIO TeopeMy ajireOpsbl;

— DpPUMEHATh HOpPU PELIeHUH 3ajady [pocTedime (YHKIMUM KOMILJIEKCHOM IepeMeHHOM Kak
reoMeTpuyuecKue npeodpazoBaHms

Dynkyuu

Buinycknuk nayuumcsa:

Bnaners MOHATHSMHU: 3aBUCUMOCTbh BEIUYMH, (DYHKIMS, apryMeHT M 3HaueHue (QyHKUUHU, 00JacThb
OTIpeNieIeHus] U MHOXECTBO 3HAYeHHUH (PYHKUUH, TpapuK 3aBUCUMOCTH, rpaduk (yHKLIHHU, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM NPOMEXKYTKE, YObIBAHUE Ha
YHCIIOBOM MPOMEXKYTKE, HanOoJiblllee M HAaMMEHbIIee 3HaueHne (PYHKIUN Ha YHCIIOBOM ITPOMEXKYTKE,
nepuojuyeckas (yHKUUsS, MEPUOA, YeTHas U HeyeTHas (YHKLUUHU; YMETb NMPUMEHSATh 3TH MOHATHUS
IIPY PELICHNN 33/]a4;

— BIIQJIETh TMOHATHEM CTENeHHass (QYHKUUS; CTPOUTh €€ rpaduk M YMEThb HPUMEHSATh CBOWCTBA
CTeNeHHOM (YHKIIMH NP PELIeHUH 33]1aY;

— BIAJIETh TOHATUAMM IIOKa3aTelbHas (YHKLUS, DKCIOHEHTa; CTPOMTh HX TIpauku U yMeTb
IPUMEHSTh CBOMCTBA MOKa3aTeNbHON (PYHKIMK IPU PEIIeHUH 3aay;

— BJIaJIeTh MOHATHEM Jiorapudmuueckas GyHKINS; CTPOUTD ee I'paduK U yMETh IPUMEHSITh CBOMCTBA

aorapupMuuecKoil GyHKIMH MPHU PELICHUHU 3a/]a4;



— BJIAJICTh HOHATHSAMHM TPUTOHOMETPUYECKHE (PYHKUUH; CTPOUTH MX TpauKu U yMeTh MPUMEHSTH
CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIHUH MpH pelIeHHH 3a1ad; — BIAAETh NOHATHEM oOOpaTHas
(GyHKLUS; TPUMEHSTH 3TO MOHATHE TPU PELICHUH 331a4; — IPUMEHSTD [IPHU PEIICHUH 33]1a4 CBOMCTBA
(GYHKLUH: 4eTHOCTh, HEPUOIUYHOCTb, OFPAaHUYEHHOCTbD;

— IPUMEHSTh MIPU PEUICHUH 33134 peoOpa3oBaHus rpaduKoB PpyHKIHI;

— BJAJIETh MOHATUSAMHU YHUCIIOBAasl IOCIEA0BATEIbHOCTh, apu(MeTHuecKkass M TeoMeTpudecKas
IIPOrpecCust;

— MPHUMEHATh TPHU PEUICHWH 3a7ad CBOWCTBA M TNPHU3HAKU apu(METHYECKOW M TE€OMETPHUYECKOU
MIPOTPECCUi.

B noeceonesnotl dcusnu u npu u3y4eHuu Opyux y4eOnvlx npeomemos:

— OIpeNeNIATh 1O IpaguKaM U MCIOJIb30BaTh JUI PELICHUs NPUKIAAHBIX 33/a4 CBOMCTBA peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEN (HauOOJbIIME U HAUMEHBIINE 3HAUEHUS, IPOMEXKYTKH BO3pACTaHUs U
yObIBaHUs (QYHKIIUHU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMITOTHI, TOUKH Niepernda, mepuoa u T.11.);
— MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON CUTYaLUU;.

— OIIPENEIATh 1Mo rpadukaM MpoCTeHIne XapaKTePUCTHKU MEPHOANYECKHIX TPOLECCOB B OMOJIOTHH,
HSKOHOMUKE, MY3bIKE, PaJHMOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJ U T.I1.)

Ha yznyonennom ypoéne 6blnyCKHUK HOJIYYUM 603MONCHOCHb HAYUUMBCA:

- BJIQ/IETh NOHITUEM aCUMITOTHI U YMETh €r0 IPUMEHSTH IIPU PELIEHUH 3a]1a4;

- NPUMEHSTh METOJAbl PELIEHUs MpOoCTEeHINX Au(QepeHInanbHbIX ypaBHEHUN NEpBOro M
BTOPOTO IOPSAIKOB.

Texcmosvie 3a0auu

Buinycknuk naywumcsa:

— Pemarsb pa3Hble 3a1a4i NOBBIIEHHON TPYIHOCTH;

— aHaJIM3MPOBATh YCIIOBHUE 3aJ]aui, BEIOMPATh ONTUMAbHBIN METOJ pELIeHUs 3a/1a4M, pacCMaTpUBast
pa3IUYHbIE METOMBI;

— CTPOUTH MOJENb PEIICHUS 3aJa4M, IPOBOAUTD JOKA3aTEIIbHbIE PACCYKACHMS IIPH PELICHUH 3a/1a4H;
— pewmartpb 3aj1aud, Tpedyromue nepedopa BapHaHTOB, MPOBEPKH YCIOBH, BHIOOpa ONTUMAIBLHOTO
pe3yJnbTara;

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

— penarb NPaKTUYECKUE 33a/1a4 U 3a]a4M U3 APYTUX IPEIMETOB

Ha yznyonennom ypoene 6vinyCKHUK ROIYUUM 603MONHCHOCHb HAYYUMBCA:

— AQHAIM3MPOBATh M HUHTEPHPETHPOBATH IOJYYEHHBIE PEHIEHUS B KOHTEKCTE YCIIOBMS 3a/Jadd,

BLI6I/IpaTB peuIcHud, HC MPOTUBOPCUAIIIUC KOHTCKCTY,



— MEPEeBOJUTH MPH PEIICHUH 3a]aud MHPOPMALUIO U3 OJHON (OPMBI 3alHCH B APYTYIO, UCIIONb3YS
IpU HEOOXOITMMOCTH CXEMBbl, TaAOIHIIbI, TPAPHUKH, TUATPAMMBI.

Ypaenuenusn u nepagencmea

Buinycknuk nayuumcs:

— CB00OOIHO OmEpHpOBaTh MOHATHAMHU: YPaBHEHHE, HEPAaBEHCTBO, PABHOCHIIBHBIC YPAaBHEHUS WU
HEPABEHCTBA, YPABHEHUE, SBJIAIOILEECS CIEICTBUEM JIPYroro ypaBHEHUS, ypaBHEHUS, PaBHOCUIIbHBIC
Ha MHOXXECTBE, PaBHOCHJIbHBIC NPEOOpPa30BaHUs YPAaBHEHHIA; — peIIaTh Pa3HbIe BHUJbl YPAaBHECHHUN U
HEpPaBEHCTB M WX CHUCTEM, B TOM 4YHCJE HEKOTOpPbIE€ ypaBHEHHS 3-il W 4-U CTelneHeu, ApoOHO-
panuMoOHalIbHbIE U UPPALMOHAJIBHBIE;

— OBJIaJICTh OCHOBHBIMH THUIIAMU IMOKa3aTeIbHBIX, JOrapu(MUUECKUX, UPPALIIOHATBHBIX, CTETIEHHBIX
YpaBHEHUN UM HEPABEHCTB U CTAHJAPTHBIMU METOJAMHU UX PELIEHUN W NPUMEHATh UX HPU PELICHUN
3az1ay;

— IPUMEHSATh TeopemMy be3y K pelieHnto ypaBHEeHU;

— IPUMEHATH Teopemy Buera aiis pereHnss HEKOTOPbIX YPaBHEHUI CTENEHU BBIIIE BTOPOIl;

— MOHHMMATh CMBICI TEOPEM O PAaBHOCWJIBHBIX W HEPABHOCHIIBHBIX MpPeoOpa3oBaHUSX ypaBHEHUU U
YMETh UX JI0KAa3bIBATh;

— BIIAZIETh METOJAMH pELICHHS ypaBHEHUI, HEPAaBEHCTB M HX CHCTEM, YMETh BBIOUPATbH METO]
peteHust 1 000CHOBBIBATH CBOI BBIOOD;

— UCTOJB30BaTh METO/ MHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB, B TOM YHCIIE TPOOHO-PAIIMOHATBEHBIX
U BKJIIOYAIOIINX B c€0sl UPpallMOHAJIbHBIE BHIPAYKEHUS;

— pewmarh anreOpandeckue YpaBHEHHS U HEpPaBEHCTBA M HX CHUCTEMBl C MapaMeTpamu
anredpanvdeckuM 1 rpapuuecKkuM MeTo1aMu;

— BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

— pelaTh ypaBHEHUS B II€JIbIX YHCIIaX;

— wu300pakaTh MHOXKECTBAa Ha IIJIOCKOCTH, 3aJaBacMble YpPaBHEHHUSMH, HEPaBEHCTBAMH M UX
CUCTEMAaMHU;

— CBOOOJHO HCIIOJIb30BaTh TOXJIECTBEHHbIE MpeoOpa3oBaHUs MpPU PEIIEHUU YpAaBHEHUN U CUCTEM
YpaBHEHUM.

B noeceonesnoil scuznu u npu uzyieHuu opy2ux npeomemoas:

— COCTaBJIATh U pelllaTh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IPU PELIEHUH 3a7a4 JPYTUX y4eOHbIX
IIPEIMETOB;

— BBIMIOJIHATH OIICHKY MPABAONOAO0MS pPE3yabTaTOB, MOJYYaeMbIX MPH PEUICHUH Pa3TUYHBIX

YpaBHEHMIA, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 33J]ay APYTUX YUEOHBIX IIPEIMETOB;



— COCTaBJIATh W pelIaTh YPAaBHCHHS M HEPABEHCTBA C MapaMeTpaMH MPU PEUICHUU 3a7ad APYruxX
y4eOHBIX MTPEIMETOB;

— COCTaBJISITh ypaBHEHHE, HEPABEHCTBO MJIM UX CHUCTEMY, OIMKCBHIBAIOIINE PEATBbHYIO CUTYAIHIO WM
NPUKITAHYIO 3a/1a4y, HHTEPIPETUPOBAThH MOJYYCHHBIC PE3YJIbTAaThl, — MCIOJIb30BaTh MPOrPAMMHBIC
CpEJ/ICTBA IPH PEIICHUU OTACIbHBIX KJIACCOB YPaBHEHHI U HEPABEHCTB

Ha yenyonennom ypoene 6bInyCKHUK NOJIYUUM 603MONCHOCHD HAYHUMbCA:

— CBOOOJIHO OIpPEIEISATh THUI M BBIOMPATh METOJ PEIICHHS MMOKA3aTeIbHBIX U JIOTapUPMHUUIESCKUX
YpaBHCHHMI M HEPAaBEHCTB, HPPAIMOHAJIbHBIX YPAaBHCHHWH W HEPABCHCTB, TPUTOHOMETPHUCCKUX
yYpaBHCHHIA U HEPABCHCTB, UX CHCTEM;

— CBOOOJHO peuIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUIA;

— peniath OCHOBHBIC TUIIBI YPABHEHU M HEPABEHCTB C IapaMeTpaMH;

— IPUMEHSTD [IPU PELICHUH 3a1a4 HepaBeHcTBa Ko — bynskoBckoro, bepaysuiu;

— UMETh TPEJACTABICHHE O HEPABEHCTBAX MEXIY CPEIHUMHU CTEHeHHbIMH DYHKIHMM — BIIAJETh
MOHSATHEM ACUMIITOTHI M YMETh €0 IPUMEHSTH MPH PELICHUN 337124,

— MPUMEHSATh METOJbI PEIICHUS MPOCTEUIINX TU(PEPEHIIMATbHBIX YPaBHEHUI NIEPBOTO U BTOPOTO
HOPSIIKOB

Dnemenmol Mamemamuueckozo aHanu3a

Boinycknuk nayuumes:

— BIIQJICTh TIOHATHEM OCCKOHEYHO YOBIBAIOIIAs FEOMETPUIECKAs TPOTPECCHS U YMETh TPUMEHSTh €T
NpU PEIICHNH 3a/1a4;

— IPUMEHSTB ISl PEIICHUS 3a1a4 TEOPHUIO TPEICIIOB;

— BJIAJICTh MOHATUSAMH OCCKOHEYHO OOJIbINE U OECKOHEUHO MaJIble YHCJIOBBIC MOCICIOBATEIIBHOCTH
U YMETh CPaBHHUBATH OECKOHEYHO OOJIBIIHNE U OECKOHEYHO MaJIble MOCIIEA0BATEIIBHOCTH;

— BIAJICTh TOHATHSIMH: MPOU3BOJIHAS (YHKIUU B TOYKE, NMPOU3BOAHAS (DYHKIMH, — BBIYHCISATH
MPOHM3BOJIHBIC 3JICMEHTAPHBIX (QYHKIIUH M UX KOMOWHAIIHIA;

— HUCCleoBaTh (PYHKIIUM HAa MOHOTOHHOCTh M 9KCTPEMYMBI; — CTPOHMTH I'padUKd U TPUMEHSTH K
PEIIECHHIO 3a/1a4, B TOM YHCJIE C TApaMeTPOM;

— BJIaJICTh MMOHATHEM KacaTellbHas K TpauKy GyHKIIMH ¥ YMETh IIPUMEHSTD €r0 MPH PEIICHUH 3a/1a4;
— BIIQJICTh MOHATUSAMHU TIEPBOOOpa3Has (QYHKIUS, ONpPEICICHHBIN UHTETPAI;, — MPUMEHATh TCOPEMY
Herorona—JIeliOnuma u ee ciecTBUS ISl PEIICHUS 3aa4.

B nosceounesnoii scuznu u npu uzyueHuu opyeux y4eoHvlx npeomemoas.

— pemiath MPHUKIAJHBIE 331a4d U3 OMOJIOTHH, (DU3MKH, XMMHUH, SKOHOMHUKH U JPYTHUX MPEIAMETOB,
CBSI3aHHBIC C UCCIICOBAHUEM XapaKTEPUCTHK MPOIIECCOB;

— MHTEPIIPETUPOBATH IMOTYYEHHBIE PE3yJIbTaThI



Ha yznyonennom ypoéne 6blnyCKHUK ROJIYUUN 603MOHCHOCb HAYUUMbCA:

-cBOOO/IHO BJNAJETh CTaHJAPTHBIM amlaparoM MaTeMaTHYeCKOTr0 aHalnW3a JJs BBIYHUCICHUS
POM3BOIHBIX (PYHKIIUH OJHOM MEPEMEHHOM;

— CBOOOJHO TPUMEHSTH amnmapar MaTeMaTHYeCKOro aHau3a s HCCIeNOBaHUS (QYHKUUN WU
HOCTPOCHUS I'paMKOB, B TOM YHCJIE€ UCCIIEI0BAHMSI HA BBITYKIIOCTb;

— OIEepHUPOBATH MOHATHEM IIEPBOOOPA3HON (HYHKIIMHU AJIsl PEIICHUs 3a/1a4;

— OBJIAZICTb OCHOBHBIMU CBeACHUSIMH 00 wuHTerpane Hpiorona—JleiiOHMIa M e€ro mpocTeHImx
IIPUMEHEHUSX;

— OIIEPUPOBATH B CTAHIAPTHBIX CUTYALUAX IPOU3BOIHBIMU BBICIIMX ITOPSIIKOB;

— YMeTh IPUMEHATH TP PEIICHUH 3a/1a4 CBOWCTBA HETIPEPBHIBHBIX (PYHKIINH;

— YMETb IpPUMEHATh IIPU pELIEHUWM 3aJad Teopembl Belepmirpacca; — yMETb BBIIOJHATH
OpUOJIMKEHHBIE  BBIYUCICHHMS (METOABI pEIIEeHUs YPABHEHUH, BBIUMCIEHUS OIpPENEIEHHOIO
HWHTEIrpaja);

— YMETb IIPUMEHATHh IPWIOKEHUE NPOU3BOJHOM M OIPEACICHHOIO0 MHTErpaja K PEIICHHIO 3a1ad
€CTECTBO3HAHMSI,

— BJAJIeTh MOHATUSAMHU BTOpasi MPOU3BOJHASA, BINYKJIOCTh I'paduka (yHKIMU U YMETh MCCIEI0BATh
(YHKLUIO Ha BBITYKJIOCTh

Cmamucmuka u meopus 6epoamHocmeil, 102UKa U KOMOUHAMOPUKA

Buinycknuk nayuumcsa:

OnepupoBaTb OCHOBHBIMU ONMCATEIbHBIMU XapaKTEPUCTUKAMU YHCIOBOTO HalOopa, MOHSATHEM
reHepajibHasi COBOKYIHOCTb U BBIOOPKOIL U3 Hee;

— ONepupoBaTh MOHATUAMHU: 4YacTOTa U BEPOATHOCTh COOBITHS, CyMMa W IPOU3BEJCHUE
BEPOSATHOCTEN, BEIUUCIISITH BEPOSITHOCTU COOBITUN Ha OCHOBE MOJCUETa YUCIa UCXO/I0B;

— BJIaJIeTh OCHOBHBIMH MOHATUAMU KOMOMHATOPUKU M YMETh UX IPUMEHSATH MIPU PELLICHUH 3a7ay;

— UMETb IpeJICTaBIeHne 00 OCHOBAaX TEOPUH BEPOSTHOCTEHH;

— UMETb MPEJCTaBICHUE O JUCKPETHBIX U HEMPEPBIBHBIX CIyYalHBIX BEIUYMHAX U PACIpPEACIICHUAX,
0 HE3aBHCUMOCTH CIIyYalHbIX BEJIWYUH;

— AMETb MPEJCTABICHUE O MATEMATUYECKOM OKUJAHUU U AUCIIEPCUM CIIyYalHBbIX BEINYMH,

— HMMEThb IPEJICTABICHUE O COBMECTHBIX PaCIpENElICHUAX CIy4YalHBbIX BEIMYUH; — IIOHMMATh CYTh
3aKoHa OOJIBIIMX YUCET U BEHIOOPOYHOIO METOa U3MEPEHUS BEPOSITHOCTEH;

— MMETh IIPEACTABICHUE O HOPMAJIbHOM PACIPEAEICHUN U NIPUMEpax HOPMAJIbHO PACIPEAEICHHBIX
CIIy4alHBIX BEJIMYUH; — UMETh IIPEJCTABICHUE O KOPPEISALUH CIIy4aliHbIX BEJITUYMH.

B noseceonesnotl dcusnu u npu u3y4eHuu Opyeux npeomemos:

— BBIYUCJIATH WJIM OICHUBATL BEPOATHOCTU coOBITHI B peaHLHOﬁ KHU3HH,



— BBIOMpATh METOABI IOIXOSIIETO MPEACTABICHHS U 00paObOTKU JaHHBIX

Ha y2nyonennom yposne 6bInyCKHUK NOIYYUHL 603MONCHOCHb HAYUUMBCA:

— UMETh NPEJCTABICHNE O IICHTPAILHOU TIPEACTIHbHON TeopeMe;

— UMETb IPEJICTaBICHNUE O BELIOOPOYHOM K03 DULIMEHTE KOPPENSAIUH U JIMHEHHON perpeccuu;

— HMMETh MPEACTaBICHUE O CTAaTUCTHYECKHUX THIIOTE3aX M MPOBEPKE CTATHCTUYCCKOW THUIOTE3BI, O
CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAYUMOCTH;

— UMETb NPEJCTABICHUE O CBSI3U IMIIMPHUYECKUX U TEOPETHUYECKUX PACTIPEICICHHUIA;

— UMETh TPEICTAaBJICHHE O KOJUPOBAHWH, JIBOMYHON 3amUCH, IBOMYHOM JIEPEBE, — BIIAJIETh
OCHOBHBIMH MOHSTHAMU Teopuu rpadoB (rpad, BepirHa, pedpo, CTEeNeHb BEpUINHBI, YT B rpade) u
YMETh MPUMEHSATH UX TIPU PEIICHUU 3a1a4;

— UMETb NPEJICTABICHUE O JACPEBBIX U YMETh IPUMEHSTH IPH PEIICHUH 337124,

— BJIAJICTh MMOHATUEM CBS3HOCTh U YMETh PUMEHSATH KOMIIOHCHTBI CBI3HOCTH TP PEIICHUH 33]1a4;

— YMEeTb OCYHIECTBIIATH MTyTH MO pedpaM, 00Xo sl pedep U BepiiuH rpada;

— MMETh MPEACTaBICHUE 00 YHICPOBOM U TaMUJIBTOHOBOM ITYTH, HMETh MPEACTABICHUE O TPYIHOCTH
3aJ1a4ui HaXOKJCHUS TaMUJIBTOHOBA ITYTH;

— BJIQJICTh MMOHATUSMHU KOHEYHBIC U CUCTHBIC MHOYKECTBA U YMETh UX MPUMEHSTH IPH PEIICHUH 33]1a4;
— YMETh MPUMEHSATh METO/I MaTEMaTHICCKON UHAYKIINN;

— YMETh MPUMEHSATH MPUHIUN J[upHxIie Mpu perieHnH 3a1aq

I'eomerpus

Buvinycknuk nayuumcesn:

-BJIAJICTh TEOMETPUYCCKUMHU TOHATHSIMH TP PEIICHUU 3aJa4 W TPOBEACHHH MaTeMaTHYCCKUX
pacCyKJIeHUH;

— CaMOCTOSATEIHHO (OPMYIUPOBATH OMPEACICHHUS T€OMETPHUECKUX (DUTYpP, BBIIBHTATh THIIOTE3HI O
HOBBIX CBOWCTBaX M MpHU3HAKaX TE€OMETPHUECKUX (PUTYp U OOOCHOBBIBATH WM OMpPOBEPraTh WX,
00001aTh WM KOHKPETU3HPOBATh PE3YJbTAThl HAa HOBBIX KJaccax (UTYp, MPOBOJUTH B HECIOKHBIX
CITyYasiX KJIACCH(PUKAIUIO (PUTYP 11O PA3IMIHBIM OCHOBAHUSM;

— WCCIIeIOBaTh YEPTEXH, BKIIOYAsS KOMOMHAamWH (UTYp, HW3BJICKaTh, WHTEPIPETHPOBATH H
peoOpa3oBEIBATH HH(POPMAIIHIO, IPECTABIICHHYIO Ha YepTekKax;

— pemath 3aJa4d Te€OMETPHUYECKOTO COJIEP)KaHUsA, B TOM YHCIE B CHTYalMsIX, KOIJIa aJTOPHTM
pellleHusT HEe CJeIyeT SIBHO W3 YCJIOBHUSA, BBHINOTHATH HEOOXOIMMBIC I PEIICHUs 3aJadyd
JIOTIOTHUTEJIbHBIE TOCTPOCHHSI, MCCIEAOBAaTh BO3MOXKHOCTH MPUMEHEHHUsS TeopeM U (QopMmyn s
pelIeHus 3a/1a4;

— yMeTh (POPMYIHPOBATH U IOKA3BIBATH T€OMETPUUECKHIE YTBEPKICHHUS;

— BJIAJACTb MOHATHAMU CTCPCOMCTPUUN: IPU3MA, ITapaJICIICIUIICA, TUpaMHa, TCTPpas3ap,



— UMETh NPECTaBICHUs 00 aKCMOMax CTEPEOMETPHUH U CIEACTBUAX U3 HUX M YMETh MPUMEHSTh UX
IIPY PEIICHUN 3a/]a4;

— YMETb CTPOUTH C€YCHHs] MHOTOTPAHHUKOB C UCIIOJIb30BaHUEM PA3IIMYHBIX METOJIOB, B TOM YHCIIE U
METO/1a CIIEOB;

— MMETh IPEICTABICHUE O CKPELIMBAIOUIMXCA IPAMBIX B IIPOCTPAHCTBE U YMETh HAXOJUTh YroJl U
paccTosiHue MEXAy HUMHU;

— IPUMEHATh TEOPEMBI O MapalIEIbHOCTU IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE IIPU PELICHUU
3a/1a4;

— YMeTh IPUMEHATH NapajljiebHOE IPOEKTUPOBAaHUE Ul U300pakeHus puryp;

— YMETb IPUMEHATH EPICHANKYIISIPHOCTH IIPSIMOU U IUIOCKOCTH IIPH PELICHUH 33124,

— BJAJETh IOHATUSAMHU OPTOrOHAIBHOE IPOCKTUPOBAHUE, HAKIOHHBIE M HMX IPOEKLUUHU, YMETb
IIPUMEHSATH TEOPEMY O TPEX NEPIEHAUKYJIIApaxX PU PELICHUH 3a/aY;

— BJIJIETh MOHATUSAMHU PACCTOSHUE MEXIY (UrypamMH B IPOCTPAHCTBE, OOLIMI MEpHEHIUKYIISP IBYX
CKPEIIMBAIOIINXCS NPAMBIX U YMETh IPUMEHATh UX [P PELICHUHU 33]1a4;

— BIIQJIETh MOHATUEM YIOJI MEXAY IPSIMOM MU IUIOCKOCTBIO M YMEThb IIPUMEHATH €ro IIPU pELICHUU
3a/1a4;

— BJIAJICTh ITOHATUSAMM JIBYTPAHHBIN yrOJI, YTOJ MEXAY IUIOCKOCTIMHU, NEPIICHIUKYIIPHBIE INIOCKOCTH
Y YMETb IPUMEHATD UX NP PELICHUH 33]a4;

— BJIAJICTh NOHATUSAMH IIPU3Ma, NapajuleJenuIe] U NPUMEHSATh CBOMCTBA NapajUlesienunena IMpu
pELICHUH 3a/1a4;

— BJIAJICTh ITOHATUEM IIPSIMOYTOJIBHBIN NapaJlJIeIeUIe ] U IPUMEHATH €T0 IPU PEIICHUH 3a/a4;

— BJIQJIETh NOHATUSAMHU INHpaMHAA, BUIbl MHUPAMUJ, 3JIEMEHTHl IPABWIBHON NHpaMUIbl U YMETb
IPUMEHATH UX NPU PELICHUH 3a/1a4;

— UMETh NPEJCTaBIIEHUE O TeopeMe Dilepa, NpaBUIbHBIX MHOTOIPaHHUKAX;

— BIJIQJCTh MOHATHEM IUIOIIAJA ITOBEPXHOCTEH MHOTOIPDAHHMKOB M YMETh IPUMEHATH €ro IpHU
pELICHUH 3a/1a4;

— BIAJETh MOHATHAMH Teja BpalleHHs (UMIUHAP, KOHYC, map U cdepa), UX CEUEHHS U YMETb
IPUMEHATH UX MPU PELICHUH 3a/1a4;

— BIIA/IETh MOHATHSIMU KacaTeabHbIE IPSIMbIE U INIOCKOCTU U YMETh IPUMEHATD IIPH PELICHNN 3a/a4;
— UMETh MPEACTABIEHUS O BIIMCAHHBIX U OMHMCAHHBIX cdepax U YMETh MPUMEHATh UX MPU PEUICHUH
3a/1a4; — BJIQI€Th MOHATHAMH 00BbEM, 00beMbl MHOTOTPAHHUKOB, TEJl BPAIIEHUS U IPUMEHSTh UX MPU
pELICHUH 3a/1a4;

— MMETh IPEJACTABICHHE O Pa3BepTKE LWIMHIAPA W KOHYCA, IUIOMAIAU TOBEPXHOCTH LUJIUHAPA U

KOHYCa, YMCTb IPUMCHATH UX IIPU PCHICHUUA 3a1a4;



— UMETh MPEJCTaBIICHUE O TUIOMaau chephl U YMETh IPUMEHSTh €r0 MPU PEIICHUH 3a/1a4;

— YMETh pelraTh 3a/1a4i Ha KOMOWHAIIMM MHOTOTPAHHUKOB U TEJI BPAIICHUS, — UMETh MPEACTABICHUE
0 Mogo0uu B MPOCTPAHCTBE M YMETh pellaTh 3a/Jayd Ha OTHOIIEHHE O0BEMOB U IUIOUIa/eH
MOBEPXHOCTEH MOJOOHBIX UTYD.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyux npeomemos:

— COCTaBJISITh C HCHOJb30BAaHUEM CBOICTB I'€OMETPUYECKUX (UTYp MATeMaTUYECKUE MOJETH IUIs
pelieHusi 3agady MPaKTUYECKOro XapakTepa W 3a7ad M3 CMEXKHBIX JUCIMIUIUH, HCCIEI0BaTh
MOJTy4YE€HHBIE MOJIETIN U UHTEPIPETUPOBATH PE3YNbTAT

Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMbCA:

UMETh MPEJICTaBlIeHuE 00 aKCHOMATUYECKOM METO/IE;

BIIAJICTh TMOHSATHEM T'€OMETPUYECKHE MECTa TOYEK B NPOCTPAHCTBE W YMETh MPUMEHATh HMX IS
pelleHus 3a1a4;

YMETh MPUMEHSATH ISl PELIeHHs 3a]a4 CBOWCTBA MJIOCKUX U JIBYTPaHHBIX YIJIOB, TPEXTPAHHOTO yria,
TEOpPEMBbI KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAaHHOTO yTJia;

BJIQJIETh TMOHSATUEM MEPIECHIUKYIAPHOE CEUEHUE MPHU3Mbl M YMETh MPUMEHSTh €ro MpU PEIICHUU
3a/1ay;

UMETh MPEJCTaBIEHUE O JBOMCTBEHHOCTH MPABUIbHBIX MHOTOTPaHHUKOB;

BIIAJCTh TOHATUSMHU IIEHTPAJbHOE M TapaJUICIbHOE MPOCKTUPOBAHUE M TPUMEHATH UX IPHU
MOCTPOEHUHU CEYEHUN MHOTOI'PAaHHUKOB METO/IOM ITPOEKIUH;

MMETh TMIPEACTABICHUE O pPa3BEPTKE MHOIOTpaHHUKA M KpaTyallleM IIyTH Ha MOBEPXHOCTH
MHOTOTPaHHUKA;

MMETh MPEACTaBICHUE O KOHUYECKUX CEUEHUSX;

MMETh MPEJICTABIICHNE O KACAIOMIUXCs chepax U KOMOMHAIIUU TeJl BPAIIEHUS U YMETh PUMEHSTh UX
MIpH PELLIEHUN 3a/1ay;

MPUMEHSTH [P PEIICHUH 3a7a4 (POPMYITy pacCTOSTHUS OT TOYKHU JO TUIOCKOCTH;

BIIAJICTh PA3HBIMU CIOCOOAMHU 3aJaHUsl MPSMON yYpaBHEHHSIMU W YMETh MPUMEHATH MPU PEIICHUU
3a/1a4;

MIPUMEHSTD MPU PEIICHUH 33/1a4 U J0Ka3aTeIhCTBE TEOPEM BEKTOPHBIM METOJ M METO]T KOOPIMHAT;
UMETh TpejcTaBiIeHHe 00 akcMoMax 00beMa, MPUMEHSTh (OPMYNIBl OOBEMOB MPSIMOYTOIHLHOTO
napajuiejaenunesa, Npyu3sMbl U MUPaMUJIbI, TETpadApa IPHU PELISHUN 3a/1ay;

MPUMEHSATH TEOPEeMbI 00 OTHOIIICHUSIX 00bEMOB MPHU PEIICHUH 3a/1a4;

MPUMEHSATh WHTErpaj Il BBIUMCICHUS OOBEMOB WM TOBEPXHOCTEW TEJ BpAIICHHS, BBIYUCICHUS

IIomaiaun C(bepnqecxoro mosica ¥ o0beMa 1IapoBOro CJos;



UMETb MpPEICTAaBICHHE O IBW)KCHUSAX B IPOCTPAHCTBE: MApaICIIbBHOM IEPEeHOCe, CHUMMETPUU
OTHOCHUTEJBHO IUIOCKOCTH, IEHTPAIbHOW CHMMETPHUH, OBOPOTE OTHOCUTEIHHO INPSIMOM, BUHTOBOW
CUMMETpPUHU, YMETh IPUMEHATH UX MPH PEIICHUU 337ay;

MMETh MPECTABICHNE O TUIONIA I OPTOrOHAJIBHON MPOEKINHY;

MMETh MPEJICTABICHUE O TPEXTPAHHOM U MHOTOTPAaHHOM YTJIE ¥ IPUMEHSTH CBOHCTBA IUIOCKHUX YTJIOB
MHOTOTPAHHOT'O YIJIa IIPU PELICHNH 3a/1ay;

UMETh TIPEJCTAaBICHUS O TNPeoOpa3oBaHMM MNOJ00WS, TOMOTETHMH M YMETh NPHUMEHSITh WX MpU
pelIeHUH 3a1a4;

YMETh pPelIaTh 3a/1a41 Ha TIOCKOCTH METOAaMH CTEPEOMETPHU;

YMETh MPUMEHSTDH (POPMYIIBI 00BEMOB MPH PEIICHUH 33]a4

Bexmopui u koopounamui 6 npocmparncmee

Buinycknuk nayuumces:

— BJIAJICTh MMOHATUSMHU BEKTOPHI M UX KOOPAUHATHI;

— YMETh BBIIOJHATH ONEPALNU HAJl BEKTOPAMU;

— UCTIOJIb30BaTh CKAJISIPHOE MTPOU3BEICHNE BEKTOPOB IIPU PEIICHUH 3a/1a4;

— NMPUMEHATH YPAaBHEHHE IJIOCKOCTH, (POPMYITy pacCTOSHHS MEKAY TOUYKaMH, ypaBHEHUE cepbl Ipu
pelIeHnH 3a1a4;

— IPUMEHSTH BEKTOPHI U METOJI KOOPAWHAT B MIPOCTPAHCTBE P PEIICHUH 3a/1a4

BoinycKnuk noayuum ¢03MO0MuCHOCHb HAYYUMbCA:

HAXOJUTh 00BEM MMapajuIesIenuIea U TeTPadapa, 3aJaHHBIX KOOPANHATAMU CBOUX BEPILUH;

3aJaBaTh MPSIMYIO B IPOCTPAHCTBE;

HaXOJIUTh PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH B CHCTEME KOOpPAMHAT;

- HAXOIUTh PACCTOSTHUE MEXIY CKPEIIMBAIONIIMHUCS MPSIMBIMH, 33JaHHBIMU B CHCTEME KOOPIWHAT.
Hcmopua mamemamuku

—HMETh MPEJCTABIICHHE O BKJIAJIE BBIAAIOIIUXCS MATEMATUKOB B PAa3BUTHE HAYKH; — MOHUMATh POJIb
MaTeMaTHKH B pa3BuThu Poccun

Memoowvt mamemamuxu

Buinycknuk nayuumca:

UCTIONIb30BAaTh OCHOBHBIE METO/Bl JIOKA3aTeNbCTBA, MPOBOAUTH JOKA3aTENbCTBO U BBINOIHATH
OIIPOBEPIKEHHE;

INPUMEHSATh OCHOBHBIE METO/IbI PEIICHHS MaTeMaTHYeCKUX 3371ad;

Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepHU30BaTh KPACOTY U COBEPILICHCTBO

OKpY’KaloLIero Mupa 1 Mpou3BeIeHUI HCKYCCTBA;



IIPUMEHATH MPOCTEHIINE MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CHUCTEMBI IIpU
pELLIEHNN MaTEMaTUYECKUX 3a1ady;

II0JIb30BAThCA IPUKJIAJHBIMM IPOrpaMMAaMHM M IIPOIrPaMMaMH  CHUMBOJIBHBIX BBIYMCICHUH IS
UCCIIEIOBAaHUSI MATEMATUYECKUX OOBEKTOB.

Buinycknuk nonyuum 603mM03#CHOCHb HAYUUMbCA:

- IPUMEHSTh MaTeMaTUYeCKHE 3HaHMS K MCCIEJOBAHUIO OKPYXKAIOLIEro MUpa (MOJEIMPOBAHUE

(HU3UUECKUX MTPOIECCOB, 3a/1a41 IKOHOMHKH).

COIEPKAHUE

Moayab: Ajredpa u Hayaja MaTeMaTHYeCKOI0 AaHAJIU3A
10-11 kaace

Ba3zoBblii ypoBeHb
DJIEeMEHTHI TEOPHH MHOKECTB H MATEMAaTHYECKO JIOTHKH
KoneuHoe MHOXECTBO, JJIEMEHT MHOXXECTBA, IIOJMHOXECTBO, IepeceyeHre U OObeIUHEHUE
MHOECTB, YMCJIOBbIE MHOXECTBA HAa KOOPAUHATHON MPAMOW, OTPE30K, MHTEPBAJ, IPOMEXKYTOK C
BBIKOJIOTOW TOYKOH, TpaduyecKkoe TMpeICcTaBIeHNe MHOXXECTB Ha KOOPAMHATHOM TUIOCKOCTH.
VYTBepkeHue (BbICKA3bIBaHUE), OTPULAHUE YTBEP)KICHHS, WCTUHHBIE U JIOKHBIE YTBEP)KIACHMUS,
CJIEJICTBUE, YACTHBIN CIIy4aii 00IIEero yTBep KIeHus, KOHTPIPUMED, 10Ka3aTeIbCTBO.
Yuciia v BbIPAKEHU
Kopens n-if crenenu u ero coiictBa. [loHsATue npenena yrcnoBoi nocnenoareabHocTU. CTeneHs ¢
JIEUCTBUTEIbHBIM MOKA3aTEJIEM, CBOMCTBA CTENEHU. [[eCTBUA C KOPHSAMM HAaTypaJbHOM CTEICHU U3
Yrce, TOXKAECTBEHHbIE TPe0Opa30BaHNs BEIPRXKEHUH, BKIIIOYAIOIIUX CTETIEHU U KOPHHU.
Jlorapupm umcna. JlecaTuuHble W HaTypaibHble Jorapupmsl. Yucno e. Jlorapudmudeckue
ToxkaecTBa. JleficTBus ¢ Jjorapu@mamu uucen; NpocTeiiinme mpeoOpa3oBaHUs BBIPAKEHUH,
BKJTFOYAIOITUX JIOTapU(DMBL.
N300pakeHre Ha YMCIOBOM MPsIMOM LENbIX M PallMOHAJIBHBIX YHCEN, KOPHEH HaTypalbHOH CTeneHu
U3 YKCel, JIorapu(MoB Uucel.
Tpuronomerpuueckass OKpy>KHOCTb, pajauaHHas Mepa yriaa. CHHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC
MIPOU3BOJIBHOrO yria. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO M CIEJICTBHS W3 HETrO. 3HAUYCHMS
Tpuronomerpuueckux Gpyukunuii s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°( 0, n/6, /4, ©/3, n/2. &t
pan). @opMyIbl IPUBEICHUS, CI0KEHUS, POPMYIIBI IBOWHOTO U MOJIOBUHHOTO yTJIa.
YpaBHeHUsS M HEPABEHCTBA
VYpaBHeHUs ¢ oHOM nepemMeHHoM. [IpocTeiiue uppannoHanbHble ypaBHeHUs. Jlorapupmudeckue u
nokazarejbHble ypaBHeHus Buaa log , (bx+ ¢) = d, a**c=d (rme d MOXHO TIPEACTAaBUTH B BHJIC

CTENEHH C OCHOBaHHEM & M PalMOHAJIBHBIM IOKa3aTelieM) M UX pelieHus. TpUroHoOMeTpHuuecKue



ypaBHEeHHUs BHUIa SN X= a, COS X= @, tg X= a, rae a - Tabnu4HOe 3HAYCHHWE COOTBETCTBYIOLICH
TPUTOHOMETPUUYECKON (PYHKLIUH, U UX PELICHHUS.

Hepasenctpa ¢ oxHoll nepemenHoii Buaa log , X < d, a*<d (rme d MOXHO HpeiCTaBUTHL B BUJIE
CTEIICHH C OCHOBAaHHEM a).

HecnoxHble panoHanbHble, II0Ka3aTelbHbIe, JOrapu(pMUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI, IPOCTEHUIINE UPPALMOHAIbHBIC YPABHEHUS U HEPABEHCTBA.

Metox nntepBanos. ['padudeckre MeTo bl peleHUs] YpaBHEHH U HEPAaBEHCTB.

Penienue ypaBHEeHUI U HEPABEHCTB, COACPKAILUX IIEPEMEHHYIO 110/ 3HAKOM MOAYJISL.

VYpaBHEHHUsI, CUCTEMBI YPABHEHUH C ITapaMETPOM.

DOyHKUUHA

[onsarne pynkuun. Hynn GyHKIMH, TPOMEKXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTH. Hamboubmiee
U HauMeHblee 3HaueHus QyHkuuu. [lepuonnynocts GyHKUIMU. YETHOCTh M HEYETHOCTD (PYHKIIHIA.
CreneHHas, mokasaTelibHasi M Jjorapupmuueckue (QyHKIUM; UX cBOHCTBa U rpaduxu. CroxHble
(GyHKIMH.

Tpuronomerpuieckue GpyHkuuu y = COSX, Y =SinX, y =tg X. Oyukuusy = ctg x. CoiicTBa u
rpaduKy TPUTOHOMETPUYECKUX (QYHKLIUH. APKKOCHHYC, apKCUHYC, apKTaHI€HC YK CIIa, aPKKOTAHI'€HC
yucia. OOpaTHble TPUTOHOMETpUYECKHE (DYHKIIMU, UX CBOMCTBA U TpapUKH.

[IpeobpazoBanus rpadukoB (GYHKIHIA: CIBUTH BJIOJIb KOOPAMHATHBIX OCEH, pAaCTSDKEHHE M CXKATHE,
CUMMETpPHS OTHOCHUTEJIHO KOOPAWHATHBIX OCei W Hayana KoopAauHat. ['padmku B3aMMHO 0OpaTHBIX
(byHKLIUH.

DJIEeMEHTBI MAaTEMATHYECKOI0 AHAIN3A

[IpousBonnas ¢pyukuuu B Touke. KacarenbHas k rpaduxy dynkuuu. ['eometpruyeckuit 1 puandeckuit
CMBICH pou3BoAHOM. [Ipon3BoaHbIE 3NeMeHTapHBIX QyHKIMH. [Ipon3BoIHAS CYyMMBI, TPOU3BEACHNUS,
YaCcTHOTO, ABYX ()YHKIIHH.

Bropas npousBoHasi, e€ reoMeTpu4ecKuil M PU3MUECKUI CMBICI.

[TonsiTie o HenpepbIBHBIX QYyHKIUAX. TOUKH dKcTpeMyMa (MakcuMyMma U MUHUMYMa). MccnenoBanue
JJIEeMEHTapHbIX (QYHKIMH Ha TOUYKM HKCTPEMyMa, HaXOXJACHHE HauOOJIbIIEro M HauMEHBIIEro
3HaYeHUH (YHKIMU C TOMolIblo mpou3BogHOU. [loctpoenue rpadukoB (yHKIMHA € HOMOIIBIO
pou3BoaHBIX. [IpuMeHeHe TPOU3BOIHON NP PELICHUH 3a1a4.

[TepBooOpaznas. IlepBooOpa3Hbie snemMeHTapHBIX (QyHKIHHN. [lnomans KpUBOJWHEHHON Tpameruu.
®opmyna Herotona—IJleliOnuna. OmnpenenéHHplid HHTETpAN. BhluncieHWe TMIIOMAnEH TITOCKUX
¢uryp 1 00bEMOB Teln BpaLIEHUs C IOMOIIbIO HHTETpaa.

CraTncTuka ¥ Teopusi BepOSITHOCTEH, JIOTHKA H KOMOMHATOPUKA

Yactota u BepoOSTHOCTh COObITHS. JlOCTOBEpHBIE, HEBO3MOXHBIE U CIydyallHblE COOBITHS.

Brmamcnenne BepOHTHOCTeI)’I B OIIBITaX C PAaBHOBO3MOXXHBIMU 3JICMCHTAPHBIMHU HCXOOdaMHU. Pemenne



3aJa4 C MPUMEHEHHEM KOMOMHATOpUKH. BeposTHOCTb CyMMBI JBYX HECOBMECTHBIX COOBITHIA.
[TpoTHBOIOI0KHOE COOBITHE U €T0 BEPOSTHOCTb.
IIpaBuo yMHOXeHMS BepoATHOcTed. @Dopmysia IIOJHOM BepOATHOCTU. Pemenue 3agad ¢
IIPUMEHEHUEM JIEPEBA BEPOSITHOCTEM.
JluckpeTHble cilydaiiHble BEIMYMHBI U UX PaCIpeieCHUsI.
Maremaruueckoe OXHJAaHHUE, JAUCHEpCcHUsl chlydyailHOW BenuuuHbl. CpeaHee KBagpaTUYHOE
OTKJIOHCHHE.
[lonsiTue o0 HOpManbHOM pacnpeneneHud.  [Ipumepsl ciydallHbIX BEJIWYWH, MOAYUHEHHBIX
HOPMAJIbHOMY 3aKOHY (TIOTPENIHOCTh U3MEPEHUI, POCT YEIOBEKA).
[IpencraBnenne o 3akoHe OonbIIMX YHcen. Poib 3akoHa OONBIIMX YWCEN B Hayke, MPUPOAE U
oOuiecTse.
CoBMecTHBIC HAOIOICHUS ABYX CIy4alHBIX BeUYUH. [[oHATHE O KOppENSIHH.

Yruy0JéHHbBIA yPOBEHb
DJIeMeHThbI TeOPMHU MHOKECTB 1 MATEeMaTH4YeCKOH JIOTUKH
[Tonsitue MHOXkecTBa. XapaKTEpPUCTUYECKOE CBOWMCTBO, 3JIEMEHT MHOXECTBA, IYCTOE, KOHEYHOE,
OeckoHeyHoe MHOxkecTBa. CrocoObl  3amaHust  MHOXecTB. [lonMHokecTBo.  OTHOIICHHUS
NPUHAJIC)KHOCTH, BKJIIOYEHMS, paBeHcTBAa. Onepaluu HaJl MHOXKECTBAMM, UX WJUIIOCTPALMH C
OMOIIbIO KpyroB Ditniepa. CuéTHble U HECUETHBIE MHOKECTBA.
Hctunnble U JTOXKHBIE BBICKAa3bIBaHUS (YTBEP)KICHHS), ONEpallid HaJ BbICKa3bIBaHUSAMU. KBaHTOpHI
CYIIIECTBOBAHUS M BCEOOIIHOCTH. ANredpa BhICKa3bIBAHHIA.
3akoHbl JIOTUKH. OCHOBHBIE JIOTHYECKHE NpaBuiIa. PenieHue Jorn4eckux 3aiad ¢ UCIOJIb30BAHUEM
Kpyros Jiepa.
YmMmozakmoueHus. O60cHOBaHME U J0Ka3aTeNbCcTBO B MaTemaruke. Omnpenenenus. Teopembl. Busl
JI0Ka3aTenbCcTB. MaremaTuyeckast MHIYKIHA. Y TBEp)KICHHs: 00paTHOEe JaHHOMY, IPOTUBOIOI0KHOE,
o0paTHOE IPOTUBONOJI0KHOMY. [IpH3HaK M cBOICTBO, HEOOXOAMMBIE U 1OCTaTOYHBIE YCIIOBHSL.
Yucia v BbIpaKeHHs
MHoxecTBa HaTypalbHBIX, LEJIbIX, PpAlUOHAIbHBIX, JIEHCTBUTENBHBIX 4YHuCel. MHOXKECTBO
KOMIUIEKCHBIX uucen. JleWcTBHA ¢ KOMIUIEKCHBIMU unciaamMH. KOMIUIEKCHO compshkEHHBIE 4YHCIIA.
Monynb 1 apryMeHT 4ncia. TpuroHoMmerpuueckas (opma KOMIUIEKCHOTO YHCIIA.
Pannannas mepa yrma. Tpuronomerpudeckass OKpy’HOCTb. CHHYC, KOCUHYC, TAHT€HC M KOTaHI'€HC
yncna. TpuroHomerpuueckue (OpMysiabl NpPUBEIEHUS U CIOXKEHUs, (QOpMyJabl JBOMHOIO U
nojoBuHHOrO yria. I[IpeoOpazoBaHue CyMMBI U PAa3HOCTH TPUTOHOMETPHUECKUX (QYHKIHUI B
npou3BeieHNe U 00paTHbIEe IPeoOpa30BaHUSL.
CreneHb ¢ ACHCTBUTEIBHBIM TIOKa3zaTesieM, cBoWcTBa cremeHu. Yucino e. Jlorapudwm, cpoiicTBa

norapudma. JlecATUYHBIA U HATYPaJIbHBIN JOorapu(MBbl.



ToxaecTBeHHbIE TMpeoOpa3oBaHUSl TPUTOHOMETPUYECKHUX, JIOrapu(PMUYECKUX, CTEHNEHHBIX U
UPPALMOHATIBLHBIX BBIPAXKECHUI.

Meron maTeMaTU4eCKOM UHAYKIIVH.

OcHoBHas TeopeMa apudmeruku. OctaTku u cpaBHeHUs. Anroput™m EBkinuna. Kuraiickas teopema
00 ocratkax. Manas teopema ®epma. CucteMbl CUUCICHUS, OTIUYHBIE OT JIECATUYHBIX. DyHKUINA
DOlinepa, 4uciao U CyMMa JeuTeNeld HaTypaJlbHOTO Yncia.

OcHoBHasi Teopema anreOpsl. IlpuBoaMMBIE W HENPUBOAWMBIE MHOTOWIEHB. CHMMETpUYECKHE
MHOTO4WIeHbI. [{enounciaeHHple U 11eI03HauYHbIe MHOTOWJICHBI.

YpaBHeHus1 1 HEPABEHCTBA

VYpaBHeHME, SBISIOLIEECS CIEACTBUEM JPYyroro YpaBHEHMs; YpaBHEHHUS, PAaBHOCWIbHBIE Ha
MHO€ECTBE, pAaBHOCHJIbHBIE TPe0Opa3oBaHus ypaBHEHUH.

TpuronomeTrpuyeckue, TOKa3aTeNbHbIE, JIOrapuMUUYECKHe U HppalloHalIbHbIE YypaBHEHUS U
HepaBeHCTBA. THbl ypaBHEHUN. Pelienue ypaBHeHU 1 HEPABEHCTB.

MeTox WHTEpBAJOB MJIsi PEUICHHsT HEpaBEHCTB. [ 'paduueckue METOIbI PEIICHHWsS YpaBHEHHH W
HepaBeHCTB. Perienne ypaBHEHUH U HEPABEHCTB, COJAEPKAIIMX IEPEMEHHYIO 110J] 3HAKOM MOJYJIS.
CucreMbl TPUTOHOMETPUYECKUX, TOKA3aTENbHBIX, JOTapU(PMHUUECKUX U  HPPAHOHAIbHBIX
ypaBHeHUi.  CuCTEMBI  TPUTOHOMETPUYECKUX,  IOKa3aTelIbHBIX,  JOrapupMuueckux
UPPALMOHATIbHBIX HEPABEHCTB.

YpaBHEHHUs, CUCTEMBI YPaBHEHUH C apaMmeTpaMu. HepaBeHcTBa ¢ mapamerpamu.

Pemenue ypaBHeHHUi cTeneHn BbILIE BTOPOU crienraibHbiX BUAOB. Dopmynsl Buera. Teopema besy.
JlnodaHTOBE ypaBHeHHUs. PenieHre ypaBHEHUI B KOMITJIEKCHBIX YHCTIAX.

HepasenctBa o cpennux. HepaBenctBo bepHymm.

DOyHKIUHA

OyHKius U €€ CBOHCTBA; HYIM (QYHKIMH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
Haubonbmiee n HauMeHnsblnee 3HaueHus ¢yHkuuu. Ilepuognueckas QyHKUusS M €€ HaMMEHbUIMN
neproa. YeérHsle n HeuéTHbIe QyHKIMU. DYHKIUU «IpoOHas 4acTh yucia» Y ={X} u «ienas 4acTb
guciay Y =[X].

B3aumuo obparnbie pyHkimu. I'padukn B3auMHO 00paTHBIX (QYHKIUIA.

Tpuronomerpudeckue GyHKIIUH YHCIOBOTO aprymMeHTa Yy = COS X, Y = Sin X, y= tg X, y= ctg X.
CaoiicTBa 1 rpaduku TpuroHomerpuyeckux (yHkuui. OOpaTHble TPUTOHOMETPUUYECKUE (PYHKIIHUH,
UX TJIaBHbIE 3HAYEHUSI, CBOICTBA U IpaduKu.

CrenenHasi, mokasaTenbHasi, Jorapupmuueckas QyHKIIUHN, UX CBOMCTBA U rpaukH.

[IpeoOpazoBanust rpaduKkoB (GYHKIHUI: CIBUT, YMHOXXEHHE HA YHCIIO, CUMMETPHUS OTHOCHUTEIILHO
KOOPJMHATHBIX OCEeH U Havaja KOOpJIHHAT.

JIeMeHThI MATEeMAaTHYECKOro aHAJIN3a



beckoHeuHo Manble U OECKOHEUHO OOJIbLIME YUCIIOBBIE IMocienoBaTenbHOCTH. [Ipenen uumcioBoi
II0CJIEI0BATEIbHOCTU. beCKOHEUHO yObIBaroIIas TeOMETpHUECKast IPOTPECCHsL.

[onsarue npenena ¢pynxnuu B Touke. [lonarue npenena GpyHKIMHU B O€C-KOHEUHOCTH. ACHMIITOTHI
rpaduka ¢yaknuu. HenpepeiBHocTh ¢yHKIMU. CBolicTBa HeNpepbIBHBIX (QyHKIUH. Teopema
Beiiepitpacca 1t HEempepbIBHBIX (PYHKITUH.

Huddepenuupyemocts ¢ynkuuu. I[lpomsBognas ¢ynkumm B Touke. KacatenmpHast k rpaduky
¢ynkuuu. I'eomerpudeckuii u (Qu3nuecKkuil cMbICT MPou3BOAHONW. [IprMeHeHHe NPOU3BOAHON B
¢usuke. [IponszBoansie aneMenTapHbIX GyHKIMHA. [IpaBuia nuddepeHunpoBanms.

Bropas npousBoaHas, e€ reoMmeTpruuecKuil 1 (pU3NIECKUI CMBICII.

Touku ’KcTpeMyma (MakcUMyMa U MUHUMYyMa). VcciieqoBanue 3JIeMEHTapHbIX (DYHKIMKA Ha TOYKU
IKCTpeMyMa, HauOoJblllee W HAMMEHBIIEEe 3HAYEHHUS C IOMOUIbI0 Mpou3BoaHOM. IlocTpoeHune
rpa¢uKkoB (QYHKUIMH C MOMOILBIO MPOU3BOAHBIX. [IprMeHeHHe MpPOU3BOAHON MpH pelIeHUU
IIPUKIIAIHBIX 3a7ja4 HA MAKCUMYM U MUHUMYM.

[TepBooOpasnas. Heonpenenéunprii uaTerpan. [lepooOpasubie dyieMeHTapHbIX QyHKwid. [Tnomanm
KpuBoJIMHENHHOW  Tpameuuu. @Popmyna  Herotona—Jleitonuna.  OnpenenéHHplii  MHTErpal.
Brruncnenue niomaaeit niaockux Guryp u o0bEMOB TeJ BpallleHUs ¢ TOMOILBIO HHTErpaa.
Juddepenunanbable ypaBHEHHsI IEPBOIO U BTOPOTO MOPsAKA.

Kom0nnaropuka, BepoATHOCTb M CTATHCTHKA, JJOTHKA U Teopus rpados

[IpaBuno mnpomsBeneHuss B KomOuHatopuke. CoemuHenusi 0e3 moBropeHmid. CodeTaHUs U HX
cBoiictBa. bunom Herorona. CoeqHEHHSI ¢ TOBTOPEHUSIMH.

BepositHOocTh  coObITHSI. CymMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH. I[IpoTuBOMONIOXKHBIE
coObITHs. YcioBHas BeposATHOCTb. HesaBucumble coObiTus. [lpousBeneHne BepoOSTHOCTEH
He3aBUCUMBIX coObITHil. Dopmyna bepaynnu. ®opmyna nonHo BepositHocTH. Dopmyna baiieca.
BeposiTHOCTHOE TPOCTPAHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEM.

JIuCKkpeTHbIE CilydalHblIE BEIMYMHBI M UX pacnpenencHusd. COBMECTHBIE pacHpeneIeHUs.
Pacnipenenenne cymMMbl M IPOU3BEINCHUS HE3aBUCUMBIX CIy4YalHBIX BEJIMYMH. MartemaTudyeckoe
OKMJaHWE W JUCIIepcHsl ciaydyailHOW BeauMuMHbl. MaTemaThyeckoe OKUJAaHUE U JAUCIIEPCHS] CYMMBI
CIIy4alHbIX BEJIMYMH.

bunapnas ciny4aiiHas BelM4yuHa, pacnpeneneHue bepHymm. ['eomerpuueckoe pacrpeneiieHue.
buHOMMAIIBHOE pacpeieIeHUE U €ro CBOMCTBA.

HenpepsiBHble citydaiiHple BenuuuHbl. lInoTHOCTE BeposTHOCTH. DYHKIUSA pacHpeacsICHHUs.
PaBHOMEpHOE pacnpeneneHue.

HopmansHoe pacnpenenenue. ®ynknus Jlammaca. Ilapamerpsl HOpMalbHOTO pacHpeneiIcHUs.
[Tpumepsl CilydailHbIX BEIMYUH, MOJAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOTPEIIHOCTh H3MEPEHMI,

POCT YeJIOBEKa).



3akoH OonbIUX 4YKcesl. BIOOpOYHBIH METOJ HM3MEpPEHHUs BEpOSTHOCTEH. Poyib 3akoHa OONBIINX

Yrcen B HayKe, IPUpoe U OOIIECTBE.

Koppensus nByx cnyyaitHpix BenuuuH. [loHsTHe 0 Ko dUIHEHTe KOPPENIALUH.

Craructuueckasg runore3a. CraTHCTHYECKHE KPUTCpHH. CrarucTudeckas 3HAYMMOCTb. HpOBepKa

HpOCTeI;’IIHPIX THUITOTE3.

OcHOBHBIE TIOHATHUS TEOPUH IrpadoB

TemaTn4eckoe IJIAHUPOBAHUE

10 kiacce
Ne m\im Tema ba3oBblii ypoBeHb Yriay0JeHHblil YypOBEHb
(2,5 4 B Hef1eJ110) (4 4 B He1e110)
Kon-Bo vac. | Kon-Bo k/p | Koin-Bo uac. Kon-Bo k/p
1 JelicTBUTENHHBIE 13 1 18 1
qrcua
2 Crenennas ¢pynkuus | 12 1 18 1
3 [Toka3zarenpHas 10 1 12 1
byHKIMSA
4 Jlorapudmmueckas 15 1 19 1
byHKIMSA
3) Tpuronomerpuueckue | 20 1 27 1
dbopMyIbl
6 Tpuronomerpuueckue | 14 1 18 1
ypaBHEHUS
7 Hrorosoe 1 0 24 0
IIOBTOPEHHE
Htoro 85 6 136 6
11 xknace
Ne m\im Tema ba3oBblil ypoBeHb Yri1y0/1eHHBIH YPOBEHb
(2,5 4 B Heem0) (4 4 B HeleNT10)
Kon-Bo yac. | Kon-Bo k/p | Koia-Bo yac. Kon-Bo k/p
1 Tpuronomerpuueckue | 14 1 20 1
byHKIIMN
2 [IpousBoHas u ee 16 1 20 1
reOMETPUYECKUI
CMBICII
3 [Tpumenenue 12 1 18 1
MIPOU3BOAHOM K
UCCIIEIOBAaHHIO
byHKIMiI
4 WnTerpan 10 1 17 1
5 KomOunaTopuka 10 1 13 1
6 DJIeMEHTHI TEOpUU 11 1 13 1
BEPOSTHOCTEN
7 CrarucTuka 8 1 9 1




8 Hrorosoe 4 0 26 0

IIOBTOPEHHE

Hroro 85 7 136 7

COJAEPXAHUE
Mopnyasb: I'eomeTpust

10 - 11 kxacenl

ba3oBblii ypoBeHb

[ToBTOopenue. Pemenwe 3amad C HCIONB30BAHHEM CBOWCTB (UTYyp Ha IUIOCKOCTH. 3aiadyd Ha
JIOKa3aTelIbcTBO U TMOCTPOCHHE KOHTpHpumepoB. Mcmonb3oBaHwe B 3agayax MPOCTEHIIMX
JIOTHYeCKHUX IpaBuil. PemeHue 3aia4y ¢ UCMOIB30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOIICHUN B
IPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (DaKTOB, CBSI3aHHBIX C 4YeThIpeXyrojibHUKaMu. PemieHue 3amaud c
HUCIIOJIB30BaHHUEM (baKTOB, CBA3aHHBIX C OKPYXHOCTAMU. Pemenne 3aga4 Ha MU3MCPCHUA Ha
IINIOCKOCTH, BBIYHMCIICHUA OJIMH U HJIOHIElI[CfI. Pemenne 3aaa4 ¢ IOMOUIBIO BCKTOPOB U KOOpAWHAT.

Harnsannas crepeomerpusi: Gurypsl 1 ux nzodpaxenus (ky0, nupamua, mpusma).
Touka, psiMasi ¥ IJIOCKOCTh B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3aumHoe pacnosnoxeHue NpsMbIX U IJIOCKOCTEH B mpocTpaHcTBe. [lapaminenbHOCTh NpSAMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. VM300pakeHne NpoCTeHINX MPOCTPAHCTBEHHBIX (PUIYp HA IIOCKOCTH.
PaccrosHus Mexny ¢urypamu B OpocTpaHCTBE. YTl B HpoCTpaHcTBE. llepmeHauKyIspHOCTb
npsiMbIX U mtockoctel. [Ipoekius purypsl Ha IockocTh. [Ipu3Haky nepneHAUKYISIPHOCTH MPSAMBIX

Y TIOCKOCTEM B MpocTpaHCcTBE. TeopeMa 0 Tpex NepneHIuKyIsipax.

Mpuororpannuku. Ilapamienenunen. CBolicTBa MNpsIMOYTOJIBHOTO —Mapajienenunena. Teopema
[Tugaropa B mpoctpanctse. Ilpuzma u nupamuzaa. [IpaBunpHas nupaMuia U NpaBWIbHAS MpHU3MAa.

HpHMaH nupamMmuia. ONEeMEHTHI IMPU3MBbI 1 TUPAMHUIbI.

Tena BpamieHus:: UWIMHApP, KOHyc, cdepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYrOBOTO
LWIMH/PA, IPSIMOT0 KPyroBoro KoHyca. Mizo0paskeHue Ten BpalieHus Ha miockocTh. [Ipencrainenue
00 yce4eHHOM KOHYce, CeUeHHs KOHyca (IapajielIbHOe OCHOBAaHHIO M MPOXOJAIIEe Yepe3 BEPUIMHY),
CEUeHHUs IWIMHIpA (TMapajljiesIbHO U MEePHEeHAUKYISIPHO OCH), CeueHus Iapa. Pa3BepTka HUIMHApPA U

KOHYCa.

[Ipocreiiie KOMOMHALIMM MHOTOTPAHHUKOB W TeJl BpallleHUs MEXIy co0oil. Beruncnenue
JJIEMEHTOB NPOCTPaHCTBEHHBIX Quryp (pedpa, auaroHanu, yriasl). Ilmomanes mMOBEPXHOCTH

MIPaBUJIBHOM MUPAMHUJIBI U IPSAMOM Npu3Mbl. [lnomaas moBepxXHOCTH MPAMOro KpyroBOro HUIUHAPA,



IpsIMOTO KPyroBoro Konyca u mapa. l[lonarue o6 oobeme. OO6beM nupaMubl U KOHYCa, TPU3MBI U

mwHapa. O0beM mapa.

[TonoOueie Tema B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOMIAIMH IOBEPXHOCTEH M oObeMaMu

OAOOHBIX TEIL.

JB>KeHUsT B TPOCTPAHCTBE: MapajUICNIbHBIA IEPEHOC, IEHTPaJbHAsT CHUMMETpPHs, CHUMMETpUs
OTHOCHUTEJIBHO IIJIOCKOCTH, MOBOPOT. CBoMcTBa ABMxkeHUM. [IprMeHeHre NBUKEHUN MpPHU PEIICHUH

3a1ad4.

Bektopsl u koopauHaThl B npocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YMCIO, Yroj
Mexy Bektopamu. KosuinHeapHbie U KOMIUTaHapHbIe BEKTOPbI. CKalipHOE MPOU3BEACHHUE BEKTOPOB.
Teopema 0 pa3noKeHUH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopaMm. CKalsipHOE MPOU3BEACHUE
BEKTOPOB B KoopauHaTax. [I[ppumMeHeHre BEKTOPOB MPHU PEILIEHUH 3a/1a4 HAa HaXOXKICHUE PACCTOSHUM,
JUIMH, TUIOIaneil U oO0beMOB. YpaBHEHHE IUIOCKOCTH B TMPOCTPAHCTBE. YpaBHEHHE cdepbl B

IMPOCTPAHCTBC. CDOpMy.TIa JJIs1 BBIYHUCJIICHUS pACCTOAHUA MCKAY TOUKAMHU B IIPOCTPAHCTBCE.

Yray0JéHHbBIH yPOBEHb
OcCHOBHbBIE TMOHSATUS T€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU M CIEICTBUS U3 HUX.

ITousiTue 06 aKCHOMATHYECKOM METOJC.

[TocTpoeHne cedyeHMl MHOTOIPAHHUKOB METOJIOM ciefoB. lleHTpasibHOE NPOEKTHpPOBAHHE.

ITocTpoenne ceueHnii MHOTOTPAHHUKOB METOA0M Ipoeknnii. Teopema MeHenas 1iid Tetpasipa.

CkpenBaroniyecs: npsiMble B MPOCTPAHCTBE. YTOJI MEXIy HUMH. Teopembl O MapajlieIbHOCTH
OpSAMBIX U TUIOCKOCTEH B mpocTpaHcTBe. IlapasienbHoe MpoeKTHpOBaHHE U M300paskeHue (Guryp.

FeOMeTpI/I‘-ICCKI/IC MECTa TOUCK B IIPOCTPAHCTBE.

[TepnieHAUKYIApHOCTh MPsAMOM M IOcKocTH. OpToroHanbHOE MNpoeKkTHpoBaHue. HakiloHHBIE U
npoexkuuu. Teopema o Tpex mnepneHAUMKyaspax. PaccTosHus Mexay ¢urypamu B INPOCTPAHCTBE.
OOmuii NeprneH uKyasp JBYX CKpEIIMBAIOMIMXCS MPAMBIX. MeToapl HaX0XKIEHUS PACCTOSTHUM

MCXKAY CKPCIIUBAOIIUMHUCA ITPAMBIMH.

VYrnel B mpoctpaHcTBe. llepneHauKyIsspHbIE MIIOCKOCTH. TpexXrpaHHbIi M MHOTOTPaHHBIM YTJIbI.
CBolicTBa IUIOCKHMX YIJIOB MHOIOrpaHHOro yria. CBOHCTBa IUIOCKMX UM JABYI'PAaHHBIX YIJIOB

TPEXTPAaHHOTO yTJIa. TeOpCMLI KOCHMHYCOB U CUHYCOB JJIsI TPCXT'PAHHOI'O yTJIa.

Bunbel MHororpannukos. [lpaBuibHble MHOTrOrpaHHUKH. Pa3zBepTka MHororpanHuka. Kpargaiimme
INyTH Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa. J[BOMCTBEHHOCTh NPABUIIBHBIX

MHOTI'OT'PaHHUKOB.



[Ipuzma. Ilapamnenenunen. CpoiicTBa mnapaienenunena. I[IpaMOyroiapHbId Tapaieenune].

Haxnonuslie npusmel. [nomans oproronaibHOM npoekuuu. [lepneHauKynsapHOe ceUeHHE TPU3MBIL.

[Mupamuna. Buael nupamug. DneMeHThI IpaBUIbHON nupaMusl. [lupamuibl ¢ paBHOHAKJIOHEHHBIMU
pebpamu U TpaHsMU, UX OCHOBHBIE CBOWCTBa. Buawl Terpa’npoB. OpTOUEHTPUUYECKUN TETPAdIp,
KapKacHBbII TeTpasp, paBHOrpaHHbIN TeTpasap. [IpsmoyronsHblil TeTpas’ap. Menuansl U OuMennaHbl

TeTpasapa. JlocTpauBanue TeTpalapa 10 napaieenumnea.

Tena BpamieHusi: TWIMHAP, KOHYC, map U chepa. Ceuenus muimMHIpa, KoHyca u mapa. lllapoBoit

CErMEHT, IIaPOBOM CII0M, MIapoBOM CeKTOp (KOHYC). Y ceueHHas MUpaMu/ia U yCeUECHHBIN KOHYC.

Kacarenbuble mpsiMble W IUIOCKOCTH. Brucannele u ommcanHble cdepbl. Kacarommecs cdepsbl.

KomOunanmu ten Bpamenus. I1eMeHTsl cepruaeckoit reomerpun. KoHnmueckue cedeHusl.

[Imomany noBepXHOCTEH MHOTOIpaHHUKOB. Pa3zBepTka nuinmHapa n Konyca. Ilnomans noBepxHocTu

MWIMHIpa 1 KoHyca. [Lomans chepsl. [nomans chepudeckoro mosica. OOBEM MapoBOTo CIIOs.

[Tonsarue oobema. OOBeMbl MHOTOTpaHHUKOB. OOBEMBI TeJ BpallleHus. AKCHOMBI 00bema. BwiBo
dbopMysT 00BEMOB MPSMOYTOJIBHOTO MMapajlIeNieuIea, MPU3Mbl W THpaMuibl. DOpMyssl s
HaxoXJIeHus oObeMa TeTpadapa. TeopeMbl 00 OTHOIICHHSIX 00BeMOB. [IpuilokeHHS HMHTErpajia K

BBIUKCIIEHHIO 00BEMOB U HOBerHOCTCﬁ TCJI BpalllCHUA.
KOM6I/IH8.I_[I/II/I MHOT'OTPAaHHUKOB U TCJI BPpAILICHHA.

[Tono6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB M IUIOMIAJEH MOBEepXHOCTEH MOMOOHBIX (uUryp.
[IpeoOpazoBanne momo0Ousi, TOMOTeTHs. PemeHne 3amad Ha TIUJIOCKOCTH C  HCIOJIb30BAaHHEM

CTepPEOMETPUIECKUX METOJIOB.

JIBukeHHMsT B TMPOCTPAHCTBE: MAapaJJICNIbHBIA IEPEHOC, CHUMMETPUSI OTHOCUTENIBHO IJIOCKOCTH,

HOCHTpaJIbHAasA CUMMCTPUSA, ITIOBOPOT OTHOCUTCIIBHO pr[MOﬁ.

BexTopsl 1 koopauHaThl B npocTpaHcTBe. CyMMa BEKTOPOB, YMHO)KEHHE BEKTOpa Ha YUCIO. YTOJI

MCKAY BEKTOpAMHU. CKaJI}IpHOC IpOU3BCACHUC.

VpaBHenne tuiockoctu. Dopmyrna pacCTOSHHS MEXAYy To4dkaMu. YpaBHeHHe cdepsl. Dopmyna

pacCTodHuA OT TOUKH 0 INIOCKOCTH. CnocoObl 3aJaHusd HpﬂMOfI YPaBHCHUSAMU.

Pemenne 3aga4y u gokazaTelbCTBO TCOPEM C MOMOIIBIO BEKTOPOB U METOAOM KOOpPAUHAT. DIEeMEHTHI

TeoOMETprUU MaccC.

TemaTnyeckoe nIaHMPOBaHUE



10 xaacc

Ne m\im Tema ba3oBblii ypoBeHb Yray0JjeHHbIi YPOBEHb
(1,5 4 B HeeJ110) (2 4 B He1e110)
Ko-Bo yac. Kou-Bo Kou-Bo yac. Koi-Bo
K.p / 3a4 K.p / 3a4
1 Hexotopsie ceenenus | O 0/0 12 0/0
13 MJIAHUMETPUHU
2 Beenenue 3 0/0 3 0/0
3 [MapannensHOCTh 16 2/1 16 2/1
MPSMBIX U
TJIOCKOCTEH
4 [epnienaukynspaocts | 17 1/1 17 1/1
MPSIMBIX U
IIOCKOCTEMN
5 MHOrorpaHHHKH 12 1/1 14 1/1
6 3aKII0YHTEIbHOE 3 0/0 6 0/0
MOBTOPEHHE Kypca
reomerpuu 10 kiacca
Hroro 51 4/3 68 4/3
11 kaacc
Ne m\nm Tema Bba3oBblii ypoBeHb Yri1y0/1eHHBIH YPOBeHb
(1,5 4 B HeeJ110) (2 u B HETIETI0)
Kou-Bo yac. Koui-Bo Kou-Bo yac. Koun-Bo
K.p / 3au K.p / 3au
1 BexTopsl B 6 0/1 6 0/1
MIPOCTPAHCTBE
2 Mertox koopaunatr B | 11 1/1 15 1/1
MIPOCTPAHCTBE.
JIBrokeHus
3 [{umuap, konyc, map | 13 1/1 16 1/1
4 OObEMBI TEI 15 1/1 17 1/1
5 3aKI0YHTEIbHOE 6 0/0 14 0/0
MMOBTOPEHHE MPHU
MOATOTOBKE K
MTOTOBOM aTTeCTaIlNH
110 TEOMETPUH
Hroro 51 3/4 68 3/4
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