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(®.1.0. yuutens, katreropus)
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Pabouasa npozpamma no mamemamuxe
onn 10-11 knacca

(yenyonenuwlii ypoeens)
1. Hacrosmas pabouass mporpamma 1o npeamery «Maremaruka» st 10-11 kimaccoB coctaBiieHa B COOTBETCTBUHU ¢ TpeOoBaHusMu DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa cpeanero oomiero oopazoanus (OI'OC COO). Pabouast mporpaMma OpueHTUPOBaHA HA YUEOHUKH:
1. Mopakosuu A.I'., CemenoB I1.B. Maremaruka: anreOpa ¥ Hadajia MaTeMaTU4ecKoro aHaiausa, reomerpus. 10 xmacc. B 2-x gactsax (0a30BbIil 1
yrayOneHHbl ypoBHH) Muemo3una 2019.
2. Mopakosuu A.I'., CemenoB I1.B. Maremaruka: anreOpa ¥ Hayajia MaTeMaTUYECKOro aHanm3a, reometpus. 11 xmacc. B 2-x gactsax (0a30BbIil 1
yrayOneHHbll ypoBHH) Muemo3uHa 2019.
3. Aranacsa JI.C., Byry3oB B.®., Kagomues C.b. u np. I'eomerpus (6a3oBsiit u yriryonennsiii yposau) 10-11 ximaccsl. [IpocBemenne 2019.

JlanHbIN Kypc oOecnieunBaeT HENPEPBIBHOCTh M3YUEHHUd npeameTa «Marematuka» B crapiieM 3BeHe. Ha uzyuenue kypca B 10-11 kmaccax orBogurcs: 10
KJj1acc — «Anredpa 1 Hayaa MaTeMaTU4YecKoro aHainsa» 4 yaca B Heaeno U «['eomerpun» - 2 yaca B Hezento, 11 kiace — «Anrebpa v Havana MaTeEMaTUYECKOTO
a”Hann3a» 4 yaca B Hezlento U «l'eomerpun» - 2 yaca B Henemto. [lonHbiil 006éM Kypca — 408 yacos.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOLIEHHIT 00y4aloIuXxcs K cede, K CBOeMY 3/10POBbI0, K NO3HAHUIO ce0s:

— OpUEHTAIMsl OOYYaIOIIMXCS Ha JOCTIDKEHHE JIMYHOTO CUACThs, PEATU3aIMI0 TTO3UTUBHBIX JKU3HEHHBIX TIE€PCIEKTUB, WHHUIMATUBHOCTD,
KpEaTUBHOCTb, TOTOBHOCTb M CIIOCOOHOCTH K INYHOCTHOMY CaMOOIPEIEIIEHNIO, CHOCOOHOCTh CTAaBUTh LIETH U CTPOUTH )KM3HEHHBIE TUIaHbI;

— TOTOBHOCTH M CIIOCOOHOCTH 00€CIeunTh ce0e M CBOMM OJIM3KHM JOCTOHHYIO JKM3HB B MPOLIECCE CAMOCTOATENbHOM, TBOPUYECKOW M OTBETCTBEHHOM
NeSITENIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS K OTCTAaMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTB
BBIPa0aThIBATh COOCTBEHHYIO MO3UIIHIO 110 OTHOIIEHHUIO K OOIIECTBEHHO-TIOJIUTHYECKUM COOBITHSM MPOIIJIOr0 M HACTOSAIIETO HA OCHOBE OCO3HAHMS U OCMBICIICHUS
HWCTOPHH, TYXOBHBIX [IEHHOCTEW U TOCTHKEHHUI HAIIEH CTPAHBI;

— TOTOBHOCTH U CHOCOOHOCTH 00YJaIONIUXCsl K CAMOPA3BUTHIO U CAMOBOCIIUTAHHUIO B COOTBETCTBHHU C OOIIEUEIIOBEUECKUMH IIEHHOCTSMH U HJIealaMH
IpakJIaHCKOTO 00IIeCTBa, MOTPEOHOCTH B (PM3UUIECKOM CaMOCOBEPIIICHCTBOBAHNH, 3aHATUSAX CIOPTHBHO-03/I0POBUTENLHON AEATEIBHOCTHIO;

— NPUHATHE W peaNn3alus LEHHOCTeH 3J0pOBOr0 M 0e30macHOro obOpasa KH3HH, OEpeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
coOCTBEHHOMY (PU3UUYECKOMY U TICHXOJIOTHYECKOMY 3/I0POBBIO;

— HENPUTHE BPEAHBIX IPUBBIYEK: KYPEHUS, YIIOTPEOIECHNS aJIKOT0JIsl, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTaThl B cdepe oTHOIeHMIT o0yyaromuxces Kk Poccun kak k Poaune (OtedecTBy):

— poccuiickasi MJIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKOM HMJIEHTUYHOCTH B MOJMKYJIBTYPHOM COLIMYME, YYBCTBO IPHUYACTHOCTH K
HCTOPHKO-KYJIBTYPHOM OOLTHOCTH POCCHIICKOTO Hapoa u cyap0e Poccuu, maTpuoTusM, TOTOBHOCTE K CIyKeHHI0 OTeuecTBy, €ro 3aluTe;

— YBaXEHHE K CBOEMY HapoJy, 4yBCTBO OTBETCTBEHHOCTH Iepel PonuHo#, ropmoctu 3a cBOM Kpail, cBow PoauHy, nponuioe M Hacrosiiee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaskeHHe K TOCYJapCTBEHHBIM CHUMBOJIaM (rep0, ¢uiar, TUMH);



— (dbopMupoBaHHE YBAaXEHUS K PYCCKOMY SI3BIKY KaK roCylapcTBEHHOMY s3bIKy Poccuiickoit ®dexepannu, sSBISIOMIEMYCS OCHOBOW POCCHHCKON
UACHTUYHOCTHU U IJIaBHBIM (DaKTOPOM HAIIHOHAJILHOTO CaMOOTIPE/ICICHUS;

— BOCIIMTaHUE YBOKEHHS K KYJIbTYpE, sI3bIKaM, TPAAULIUSAM B 00bIUasiM Hapo 0B, MpoxuBatomux B Poccuiickoit @enepanuu.

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOLIEHUI 00y4aloUXCsl K 3aKOHY, FOCYIapCTBY U K I'PAKIAHCKOMY 0011IeCTBY:

— IpaXXIaHCTBEHHOCTh, TPakIaHCKAast TIO3HIIMS aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIEeCcTBa, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE
npaBa ¥ 0053aHHOCTH, YBAXKAIOIIETO 3aKOH M MPABOMOPSA0K, OCO3HAHHO MPHUHUMAIOIIETO TPAAUIIMOHHBIE HAIHOHAIBHBIEC U 00IEYeI0BEYECKHE TYMAHUCTHUECKUE
U IEMOKPAaTUYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HHU;

— MIPU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX ITPaB U CBOOOJ UEIOBEKA, KOTOPbIE MPUHAAIEKAT KaKJIOMY OT POXKIECHHSI, TOTOBHOCTb K OCYILIECTBICHUIO
COOCTBEHHBIX IMMpaB M CBOOOJ 0€3 HapyIIEHHS MpaB W CBOOOJ APYrUX JIMIl, TOTOBHOCTh OTCTAaMBaTh COOCTBEHHBIC MPaBa W CBOOOJBI YEIOBEKA M TpakJaHWHA
COTJIaCHO OOIIENMPU3HAHHBIM MPHHIMIIAM ¥ HOpPMaM MEXIYHApOJHOTO TpaBa W B cooTBercTBUM ¢ KoHctutyrmueit Poccuiickoit ®enepamnum, mnpaBoBas u
IIOJIMTUYECKAsi TPAMOTHOCTB;

— MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAayKHd M OOIIECTBEHHOW NMPAaKTHKH, OCHOBAaHHOE Ha JIMAJIOTE KYIbTYp, a
TaKXKe pa3IMYHbIX (HOpM OOIIECTBEHHOTO CO3HAHMSA, OCO3HAHUE CBOETO MECTA B IMOJIMKYJIBTYPHOM MHPE;

— MHTEPUOPU3ALUS LIEHHOCTEN NEMOKPATHA U COLMAIIBHONW COJIMAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYIMPOBAHUIO OTHOLIEHUN B I'PYIIE WIH
COLIMAIbBHOW OpPraHU3aluu;

— TOTOBHOCTH OOYYAIOIINXCSA K KOHCTPYKTUBHOMY y4YacTHIO B IPUHATHH PEIICHHH, 3aTParMBalONMX UX MpaBa M MHTEPECH], B TOM YHUCIIE B PAa3IIMYHBIX
(opmax 0OIIECTBEHHOH caMOOpraHU3ally, CAMOYIIPaBJICHHUS, OOIECTBEHHO 3HAYUMOM JeATEIIbHOCTH;

— IIPUBEPKEHHOCTh MHJIEIM WHTEPHALMOHAIU3MA, APYKOBI, paBEHCTBA, B3aMMOIIOMOIIM HApOJOB; BOCHUTAHHE YBa)KMTEIBHOIO OTHOILEHHUS K
HallHOHAJILHOMY JIOCT

— OWMHCTBY JIFOJIEH, UX YyBCTBAM, PEIIMTHO3HBIM YOCIKICHUSM;

— TOTOBHOCTH 00OYYaIOMUXCS MTPOTUBOCTOSITH UJICOJIOTUHU IKCTPEMHU3Ma, HAIIHOHATTN3MA, KCEHO(POOHH; KOPPYIIHH; TUCKPUMUHAINH 110 COIIHATIBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM ITPU3HAKAM U JAPYIMM HETATUBHBIM COLMAJIbHBIM SIBICHUSIM.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00y4AIOIIUXCH € OKPY/KAIOIMMH JIOAbMH:

— HPAaBCTBEHHOE CO3HAHWE M TIOBEJACHHUE HAa OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHHWS M TIOBEICHHS B
MOJIUKYJABTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTHM BECTH AMAJOT C JAPYIMMH JIIOJIbMHU, TOCTUTAaTh B HEM B3aWMOIIOHMMAHUS, HAaXOAWUTh OOIIME LETH U
COTPYAHHMYATH JUIS UX JOCTHKECHUS;

— NPUHATHE TYMAHHCTHYECKUX IEHHOCTEH, OCO3HAHHOE, YBaKUTEIbHOE W N0OpOKenaTreabHOe OTHOIIEHHE K JPYrOMYy YEIOBEKY, €ro MHEHHIO,
MHPOBO33PEHHUIO;

— CTIOCOOHOCTH K COTMEPEKUBAHUIO H (POPMHUPOBAHUE TTO3UTUBHOTO OTHOLICHHS K JIFO/ISIM, B TOM YHCJIE K JIMIIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/I0POBBSl ¥ MHBAJHAM; OEpexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHONICHHE K (PH3UYECKOMY M TICHXOJOTHUYECKOMY 3J0POBBIO JIPYTUX IIOJCH, YMEHHUE
OKa3bIBaTh IIEPBYIO IIOMOIIIb;

— (opmMupoBaHHEe BHIPAKEHHON B TIOBEICHWU HPABCTBEHHOW TMO3UIIMH, B TOM YHCIIE CHOCOOHOCTH K CO3HATENLHOMY BBIOOpPY H00pa, HPaBCTBEHHOTO
CO3HAHUS M TIOBEJCHHS Ha OCHOBE YCBOCHHs OOIIEYENOBEUECKMX IIEHHOCTEH W HPABCTBEHHBIX YYBCTB (UECTH, JIOJTa, CIPABEIUIMBOCTH, MHJIOCEPIHS WU
TPYKEITI00us);



— pa3BUTHE KOMIIETEHIIMH COTPYAHHYECTBA CO CBEPCTHHUKAMHM, JETBMHU MIIQJIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTENIbHOM, OOIIECTBEHHO
MI0JIE3HOU, YIeOHO-UCCIeI0BATENBCKON, IPOSKTHOW U APYIHX BUIAX JESITEIHHOCTH.

JINYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHUI 00YyHAIOIIMXCH K OKPY Kal0leMy MUPY, *KMBOIi IPUPoOae, Xy/105KeCTBEHHOH KYJbType:

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH, 3HAYUMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPYECTBY, BIIAJICHUE JOCTOBEPHON MH(POPMAITUEH O TIEPEIOBBIX TOCTIKEHUSX U OTKPBITUSX MUPOBOW U OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B HAYUHBIX
3HaHUSX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCIIE CaMOOOpPa30BaHHIO, Ha TPOTSHKCHHM BCEH >KM3HHU; CO3HATEIILHOE OTHOIICHHE K
HEMPEepPhIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIEITHON TPO(ECCHOHATBLHOM 1 OOIIECTBEHHOH JeITeTHbHOCTH;

— IKOJIOTHYECKast KYJIbTypa, Oepe’KHOE OTHOIICHHS K POJHOW 3eMJjie, IPUPOJHBIM OorarcTBamM Poccum u Mmupa; MOHUMaHUE BIUSHUS COIUATBHO-
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOJHOM M COLMATBLHOM CpeJibl, OTBETCTBEHHOCTh 33 COCTOSIHHE MPUPOIHBIX PECYPCOB; YMEHHUS U HABBIKK Pa3yMHOTO
MIPUPOIOTIOJIE30BAHUS, HETEPIIMMOE OTHOIIIEHHUE K IEUCTBUSM, TPUHOCSIIIUM BPEJl SKOJIOTHUH; TPUOOPETEHUE OMBITA HKOJIOT0-HAMPABICHHON JIESTEIHHOCTH;

— ACTETUYECKOE OTHOIMICHHUS K MUPY, TOTOBHOCTH K 3CTETHYECKOMY O0YCTPONCTBY COOCTBEHHOTO OBITA.

JIn4HOCTHBIE Pe3yJIbTAThI B cpepe OTHOMIEHUI 00YyHAOIIMXCSH K ceMbe U POAUTEISIM, B TOM YHCJIe MOJAT0TOBKA K CeMeHHO KU3HM:

— OTBETCTBEHHOE OTHOIIIEHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS IICHHOCTEH CEMEMHON KU3HH;

— MOJIOKHUTETBHBIA 00pa3 CeMbH, POJIUTENBCTBA (OTIIOBCTBA M MATEPUHCTBA), MHTEPUOPHU3ALIUS TPATUITUIOHHBIX CEMEHHBIX IICHHOCTEH.

JIn4HOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHUsI 00y4AIOUIUXCS K TPYAY, B chepe cOHAILHO-IKOHOMUYECKHUX OTHOIIEHHIA:

— yBaKCHHE KO BceM (popmMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3allTUTE CBOSH COOCTBEHHOCTH,

— OCO3HAHHBIN BEIOOp Oymyteit mpodeccruu Kak myTh M Croco0 peaau3auu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

— TOTOBHOCTh OOyYarOIUXCs K TPYJAOBOUW MPOodecCHOHANBHON NEATEIHPHOCTH KaK K BO3MOYKHOCTH YYacTHS B PEIICHUH JIMYHBIX, OOIIECTBECHHBIX,
TOCY/IapCTBEHHBIX, OOIEHAITMOHATILHBIX MTPOOIIEM;

— MOTPEOHOCTh TPYAUTHCS, YBOKEHHWE K TPYAy U JIOASIM TPYyHa, TPYIOBBIM JIOCTHIKEHHUSM, JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE
OTHOIICHHE K Pa3HbIM BHJIaM TPYIOBOU JEATEITHHOCTH;

— TOTOBHOCTH K CaMOOOCITY>)KUBAHHIO, BKJITFOYast 00YICHHE U BHITIOJHCHHE IOMAITHUX 00sI3aHHOCTEH.

JInuHOCTHBIE pe3yJIbTAaThI B cpepe Pu3nvecKoro, NnCUX0Ja10ru4ecKoOro, CONMaILHOr0 U AaKaAeMHYECKOro 0,1aronoayunst 00y4aromuxcs:

— busznyecKoe, IMOIMOHATHLHO-TICUXOJIOTHYECKOE, COIMaIbHOE OJIaronorydue oOydJaronIuxcs B )KH3HH 00pa30BaTeNbHON OpraHU3aIiH, ONIYIICHUE
NeThbMH 0€30MaCHOCTH M TICHXOJIOTUYECKOT0 KOM(OpTa, MHHOPMAITMOHHON O€30ITaCHOCTH.

Iliianupyemblie MeTanpeaMeTHbie pe3yabTarbl ocBoenuss OOII

MertanpeaMeTHbIE pe3yIbTaThl OCBOSHUSI OCHOBHOUM 00pa3oBaTeIbHON MPOTPaMMBI MIPEJICTABICHBI TPEMs TPYIIaMi YHUBEPCATbHBIX YICOHBIX NEHCTBUIN
(YY D).

PeryisiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AelicTBUS

BbInyCKHUK HAYYHTCS:

— CaMOCTOSITEIBHO OTIPENIETATh 1EJH, 33]1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXHO OIMPEACIIUTD, YTO 11eJIb JOCTUTHYTA,

— OIICHUBATh BO3MOXHBIE TIOCIIEJCTBUS JIOCTIIKEHUS TOCTABICHHON IEJIM B JESATEILHOCTH, COOCTBEHHOW XU3HU W JKU3HH OKPYXKAIOMINX JIFOJCH,
OCHOBBIBAsICh Ha COOOPAKEHUSX 3TUKH U MOPAJIH;



— CTaBUTH M (OPMYTHUPOBATH COOCTBEHHBIE 331241 B 00pa30BaTEIbHON AEATEIHOCTH M KU3HEHHBIX CUTYaIUsX;

— OLICHMBATh PECYPCHI, B TOM YHCJIE BPEMsI U APYrue HeMaTepualbHbIE PECypPChbl, HEOOXOUMBIE [l JOCTUKEHUS IOCTaBICHHOM 11enu;

— BBIOMpATh MyTh IOCTHXKEHUS LIEJH, IJITAHUPOBATh PEIIEHUE TOCTABJIEHHBIX 3ajja4, ONITUMHU3HUPYS MaTepHalIbHbIE U HEMaTepHUaIbHbIE 3aTPaThl;

— Opranu3oBbIBaTh 3()(HEeKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX IS JOCTHXKEHUS MOCTABJICHHOM 11EIIH;

— COTIOCTABJISITh MOJYYEHHBIN pe3yabTaT AEATEIbHOCTH C IIOCTAaBJICHHOM 3apaHee LENblo.

ITo3naBaTenbHBIC YHHBepPcalbHbIE YueOHbIe 1elCTBUS

BoinyckHUK HayunTCs:

— MCKaTh M HAXOJUThb 0000IICHHbIE CITIOCOOBI PEIICHHUS 3aj1ay, B TOM YHCJIe, OCYIECTBIATh Pa3BEPHYTHIM HH(POPMAIIMOHHBIN MOUCK U CTABUTH HA €T0
OCHOBE HOBBIE (yueOHBIE U TIO3HABATENBHBIC) 33/1a4H;

— KPUTHYECKH OLIEHUBAaTh M HMHTEPIPETHPOBATh HHPOPMAIMIO C pa3HBIX NO3WIMK,  pacrno3HaBaTh M (UKCHPOBATh IPOTUBOPEYUS B
MH(POPMAIMOHHBIX UCTOYHUKAX;

— HCI0JIb30BATh PA3JIMUYHbIE MOJIEIbHO-CXEMAaTUUECKHE CPEACTBA AJIs IPEICTABICHUS CYIIECTBEHHBIX CBS3€H U OTHOLIEHMH, a TaK)K€ MPOTUBOPEUNH,
BBISIBJICHHBIX B HH(OPMAIIMOHHBIX UCTOYHUKAX;

— HaXOJWUTh U MPUBOJAUTH KPUTUYECKHE APIYMEHTHI B OTHOLLIEHUH JAEUCTBUN U CYXAEHUN IPYroro; ClIOKOMHO U pa3yMHO OTHOCUTHCS K KpUTHYECKUM
3aMEYaHHUsIM B OTHOIIEHUH COOCTBEHHOTO CY)XJICHHS, paCCMaTPUBATh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJIUTH 32 PaMKH y4eOHOTO TpeaMeTa M OCYIIECTBIIATH IIeJICHANPABICHHBIN MMOMCK BO3MOXKHOCTEH Ui IIUPOKOTO TMEpeHOCa CPENCTB H
CII0COOOB JICHCTBHS;

— BBICTPaMBaTh HMHIMBHIYaJIbHYI0 0O0pa30BaTEIbHYIO TPAEKTOPUIO, YYUTHIBAS OTPAHMUYEHHS] CO CTOPOHBI JAPYIMX YYaCTHHKOB M PECypCHBIE
OTpaHUYEHUS;

— MEHSATh U YAEPKUBATh Pa3HbIE MO3UIMH B I03HABATEIBHON JESITEIbHOCTH.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1eliCTBUS

BoinyckHUK HayunTCs:

— OCYIIECTBISTH JICTIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (Kak BHYTpH 00Opa3oBaTelIbHON OpraHU3alny, Tak U 3a ee
npeaenamu), ToA0UpaTh TapTHEPOB IS AETOBOM KOMMYHUKAIIMH UCXOSI U3 COOOpaKeHUH pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE IMYHBIX CUMIIATHH;

— IPU OCYIIECTBJICHUH TPYNIOBOH pabOTHl OBITH KaKk PYKOBOJIUTENIEM, TaK WM YICHOM KOMAaHIbl B Pa3HBIX POJSX (TeHepaTop HIeH, KPUTHK,
WCIIOJIHUTEIb, BBICTYAIOIINM, SKCIIEPT U T.1.);

— KOOPAMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX pEalbHOTO, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BepHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCNOJIb30BAaHUEM aJIEKBATHBIX (YCTHBIX M MMCbMEHHBIX) S3bIKOBBIX CPE/ICTB;

— pacrio3HaBaTh KOH(JIUKTOTEHHbIE CHUTYallMd W TPENOTBPAIIaTh KOH(IUKTHI 0 WX aKTMBHOH (ha3bl, BHICTpAUBATh JEJOBYIO M 00pa30BaTEIbHYIO
KOMMYHHMKAIIUIO, N30€eras JMYHOCTHBIX OLIEHOYHBIX CYXKJICHUI.

Ils1anupyemble npeagMeTHbIE pe3yabTaTrbl ocBoeHuss OOII

Ha ypoBHe cpennero o0uiero oopazoBanus B coorseTcTBuu ¢ @PI'OC COO, noMuMo TpaJuLIMOHHBIX JIBYX TPYII pe3yibTaToB «BBIMYCKHUK HAy4YUTCS» U
«BBINTYCKHUK MOJIYYUT BO3MOXKHOCTh HAy4MThCS», YTO paHee aenanock B cTpykType ITOOIT HauanbHOro M OCHOBHOI'O OOIIEro 00pa3oBaHuUs, NOSIBISAIOTCS €11
JIBE TPYIIIIBI PE3YAbTATOB: PE3yAbTaThl 0A30BOTO U YIITYOJIEHHOTO YPOBHEH.



Jloruka mpencTaBiIeHUs pe3ybTaTOB YETHIPEX BHJIOB: «BBIMYCKHUK HayduTCs — 0a30BBIH YPOBEHB», «BBIMYCKHUK MOTYYHT BO3MOKHOCTh HAYYUTHCS —
0a30BBIl YPOBEHBLY», «BBIMYCKHUK HAYYUTCS — YIUIYOJEHHBIA YPOBEHB», «BBIMTYCKHUK MOJYYHT BO3MOXHOCTh HAYYUTHCS — VYIIIYOJIGHHBI YPOBEHBY —
ONPEAEINSETCA CICIYIOEH METOIO0JIOTUEH.

Kak u B ocHOBHOM 00meM oOpa3oBaHHH, TpyIna pe3yabTaToB «BBIMYCKHUK HAy4YUTCS» TPEACTABISIET COOOW pe3ylbTaThl, JOCTHKEHHE KOTOPBIX
obOecrieunBaeTCs y4YWTEIEM B OTHONICHWUM BCEX OOYUYaIONIUXCS, BHIOPABIIMX JaHHBIA ypOBeHb 0OyueHHs. ['pymnma pe3ynbTaroB «BBITYCKHHK TOTYYHT
BO3MOKHOCTh HAY4YHUTHCS» OOECIEUMBACTCS YYMTEJIEM B OTHOIIEHWH YacTU HamboJiee MOTMBHPOBAHHBIX U CIIOCOOHBIX OOYYarOIIMXCS, BBIOPABIIMX TaHHBIN
ypoBeHb 00y4eHus. [Ipu KOHTpose kKadecTBa 0Opa3oBaHUs TPYIIA 3aJaHU, OPUESHTHPOBAHHBIX HA OIEHKY JOCTIIKCHUS TUIAHUPYEMBIX PE3ylbTaTOB M3 OJIOKa
«BBIMYCKHUK MOJIYYUT BO3ZMOXKHOCTH HayUYUTHCS», MOXKET BKIIFOUATHCSI B MaTepHalIbl 0JIoKa « BBIMYCKHUK HAyYUTCS». ITO MO3BOJIUT MPEIOCTABUTH BO3MOKHOCTh
oOyJaronmmMcsl TPOJAEMOHCTPUPOBATh OBJIAJICHUE KAUYeCTBEHHO WHBIM YPOBHEM JIOCTMDKCHWH W BBISBISATh JUHAMUKY pOCTa YHCIEHHOCTH Haumbojee
MOJITOTOBJICHHBIX OOYUYarOIIHXCS.

[IpuHIUNHATIEHBIM OTIUYHEM PE3YJIHTAaTOB 0a30BOTO YPOBHS OT PE3YJIbTATOB YIIyOJEHHOTO YPOBHS SIBIIIETCS UX I1€J€Basi HANPABIEHHOCTh. Pe3ynbraTsl
0a30BOTr0 YPOBHS OPUEHTHUPOBAHKI HAa OOIIYI0 (YHKITMOHAIBLHYIO TPAMOTHOCTb, MOJIydeHIUE KOMIIETEHTHOCTEH ISl IIOBCEHEBHOM KU3HU U OOIIETO pa3BUTHS. JTa
rpynmna pe3yJibTaToB MPe/IoJiaraer:

— MOHUMAaHHE MPEIMETa, KIIFOUEBBIX BOIIPOCOB U OCHOBHBIX COCTABJISIFOIIUX 3JIEMEHTOB U3ydaeMOW MPeIMETHON 00JIacTH, YTO 00eCreynBaeTcsa He 3a CUET
3ay4uMBaHUs OTMPEACIICHUNM U MPaBUJ, a TOCPEICTBOM MOJCIUPOBAHUS U MOCTAHOBKHU MPOOJIEMHBIX BOIMPOCOB KYJIbTYPhI, XapaKTEPHBIX JJI JaHHOW MpeaMeTHOU
o0acTu;

— YMEHHE pelniaTh OCHOBHBIEC MPAKTHUECKHUE 3a]]a4H, XapaKTEPHBIE JJIsl UCIIOJIb30BAHUSI METOI0B U MHCTPYMEHTApHs JaHHOU MpeaMeTHOM 001acTH;

— OCO3HAaHHE PAMOK M3y9aeMOU MPEIMETHON 00JIACTH, OTPAHUICHHOCTH METOJIOB M HHCTPYMEHTOB, TUITMYHBIX CBSI3€i C HEKOTOPBIMU JAPYTUMHU 00JIACTIMHU
3HAHUSL.

IIpeamerHble:

Anredpa u HayaJIa aHAJIN3A

[ToBTopenue. Pemenne 3a1a4 ¢ UCMOJIb30BAHUEM CBOWCTB YMCEI U CUCTEM CUMCIIEHUS, IETMMOCTH, TOJEH U YacTel, MPOLUEHTOB, MOTyJIel uncen. Pemenue
3a/1ay C MCMOJIb30BAHUEM CBOWCTB CTENEHEW M KOpHEH, MHOTOWICHOB, MTPeoOpa30BaHMii MHOTOUYJICHOB M JIpOOHO-pallMOHANBHBIX BhIpakeHU. Perenue 3amad ¢
WCIOJIb30BaHMEM T'PAyCHON Mepbl yria. Moaynnb 4rclia U €ro CBOMCTBA. PemieHne 3amad Ha JABWKEHHUE W COBMECTHYIO pabOTy, CMECH U CIUIaBBI C MOMOIIBIO
JTIMHEWHBIX, KBAJAPATHBIX U APOOHO-pAlIMOHATBHBIX YPABHEHHUH U WX cucTeM. PellieHne 3aau ¢ mOMOIIBI0 YUCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJIHOMU
MIEPEeMEHHOH, ¢ PUMEHEHUEM M300paKeHHsI YUCIIOBBIX MPOMEKYTKOB. Pelienne 3a1a4u ¢ UCIOIb30BaHUEM YUCIIOBBIX (YHKIHMHA U MX rpadukoB. Vcnons3oBanue

CBOMCTB ¥ TpadUKOB JHMHEWHBIX W KBAAPATHYHBIX (YHKIHUN, OOpaTHOW MPOMOPIUOHAILHOCTH U (GyHKUMH Y =+/X. ['paduueckoe pemieHne ypaBHEHUH H

HepaBeHCTB. Vcnonb3oBaHue onepanuii HaJl MHOXECTBAMU W BbICKA3bIBaHUSAMH. VICIOJIB30BAHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW IMEPEMEHHOM,
YHCIIOBBIX MPOMEXKYTKOB, MX OOBeIMHEHHH M mepecedeHuil. [IpumMeHeHne mpu pemeHud 3ajad CBOMCTB apu(METHUECKOW M TeOMETPUYECKOW IMPOTrpeccuH,
CYMMHPOBaHUSI OECKOHEYHOM CXOIAIIEHCS T€OMETPUUECKOU MPOTPECCUH.

MHoxecTBa (YUCIIOBBIC, TeOMETPUIECKIX (Puryp). XapakTepuCTUISCKOE CBOMCTBO, JIEMEHT MHOXECTBA, MyCTOE, KOHEYHOE, OECKOHEYHOE MHOKECTBO.
Crnioco6sl 3amanus MHOKecTB [loMHOMkecTBO. OTHOIIEHUS MPUHAJICKHOCTH, BKIIOYEHHS, paBeHCcTBa. Oniepaiuu HaJl MHOKecTBamu. Kpyru Ditnepa. Koneunsie
1 OECKOHEYHBIE, CYETHBIC U HECUETHBIE MHOXECTBA.

HctunHble U JT0KHBIE BBICKA3bIBAHMS, OTNEpAIlMU HaJl BbICKa3bIBaHUAMH. AJreOpa BbhICKa3biBaHWM. CBs3b BBICKAa3bIBAaHUN C MHOXKECTBaMH. KBaHTOPHI



CYIIECTBOBaHMS U BCEOOLTHOCTH.

3axoHbl JJOrMKU. OCHOBHBIE JJOTMUECKHE TpaBUiIa. PelieHne 1ornueckux 3a1ad ¢ UCIoIb30BaHUEM KPYroB Diijiepa, OCHOBHBIX JIOTHYECKUX ITPABHIL

VYmo3zakmoueHus. OOOCHOBaHMSI M JOKa3aTeNbCTBO B MaTemaThke. Teopembl. Buapl MaremaTHMueckux yTBEpXKACHUHW. Buabl 1oka3aTenbCTB.
MaremaTrueckasi MHIYKIWS. YTBEpPXKICHHS: OOpaTHOE JIaHHOMY, NPOTHBOIOJIOXKHOE, OOpaTHOE IPOTUBOIOJIOKHOMY naHHOMY. [Ipu3HaK M CBOWCTBO,
HEOOXO0IMMBIE U JOCTATOYHBIE YCIOBHUSL.

OcHoBHas Teopema apudmeruku. Octatku u cpaBHeHusa. Anroputm EBxmmpa. Kutalickas teopema o0 ocratkax. Manas teopema depma. q-udHbIe
cucteMbl cunciaeHus. @yHkuus Dilsiepa, YUCIO U CyMMa JISIUTENIEeH HaTypaabHOTO YUCIIA.

Pagnannast mepa yria, TPUTOHOMETpPUYECKash OKPYKHOCTb. TpHrOHOMETpHYecKHe (QYHKIUM dYucen U yriaoB. DopMysbl NpHUBENEHUS, CIOXCHHS
TPUTOHOMETPHUYECKUX (PYHKIUH, (GOPMYIBI JBOMHOTO M IMOJIOBHHHOTO aprymeHTa. [IpeoOpa3zoBaHue CyMMBI, Pa3HOCTH B MPOU3BEACHUE TPUTOHOMETPUUYECKHX
¢byHKIMH, 1 HAOOOPOT.

Hynu ¢yHKIMM, TpPOMEXKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTh. HamOonbpmiee u HamMmeHblnee 3HadeHue (yHkiuu. [lepuogmueckue ¢GyHKIUU U

HaMMEHbIIH iepuo/i. YeTHbIe U HeueTHbIe QYHKIIMU. DYHKIIUHN «IpoOHAast yacTh Yuciay ) = {X} U «11eJias 4yacTh Yucia» ) = [X] .

TpuroHomeTpuueckue HyHKIIMU YHCIOBOTO apryMeHTa ) =C0SX, ¥y =sinx, y =tgx, y = ctgx . CoiicTBa 1 rpaQuKH TPUTOHOMETPUIECKUX (DYHKIIUH.

OOpatHble TpUTOHOMETpUYECKHE (YHKIMH, WX TJIaBHbIe 3HAYeHHUs, CBoiicTBa ® Tpaduku. TpuroHomerpudeckue ypaBHeHHs. OTHOPOJHBIC
TPUTOHOMETPUYECKUE YpaBHEHUS. Penienne npocTenimx TpUroHOMETpUYECKUX HEpaBeHCTB. IIpocTelinme cucteMbl TPUrOHOMETPUYECKUX YPAaBHEHUM.

CreneHb ¢ IEHCTBUTENBHBIM TOKa3aTelieM, CBOMCTBA creneHu. [IpocTeiimme mokazarenbHble ypaBHEHUs W HepaBeHCTBA. [lokazarenpHas QyHKIHS U ee
cBoiicTBa ¥ rpaduk. Yncno € u QpyHkuus y =e*.

Jlorapudm, cBoiictBa norapudma. Jlecsatnunsiii u HartypanbHblid jgorapudm. IIpeoOpasoBanue norapupmMuuecKkux BbIpaxkeHHd. Jlorapmpmudeckue
ypaBHEHHS U HepaBeHCTBa. Jlorapudmudeckas GyHKIUS U €€ CBOWCTBA U TpaduK.

Crenennast GyHKIUS U ee CBOKCTBa U Tpaduk. VppannoHaabHble ypaBHEHHUS.

[IepBuuHbIE NPEACTaBICHUS O MHOKECTBE KOMIUIEKCHBIX 4yuces. [IeHCTBUs ¢ KOMILIEKCHBIMHM 4HUCIaMH. KOMILIEKCHO conpsbkeHHble yucia. Moayns u
apryMeHT yucia. TpuroHoMmerpudeckas opma KOMIUIEKCHOTO yHcia. Pemenne ypaBHEHH B KOMIUIEKCHBIX YHCTIaX.

Metox WHTEpBaJOB sl pelleHus HepaBeHCTB. I[IpeoOpasoBaHus TpaduKoB (QYHKIMHA: CIABUT, YMHOKEHHE HA YHCJIO, OTPAKEHHE OTHOCHTEIHHO
KOOpAMHATHBIX oceil. ['padmueckue METOpI pelieHns ypaBHEHHH M HEpaBeHCTB. PerieHne ypaBHEHUH W HEPAaBEHCTB, COJACPKAIIMX MEPEMEHHYIO MOJ 3HAKOM
MOZYJIS.

CucteMbl TMOKa3aTEeNbHBIX, JOTApUPMHUUECKHNX M HPPANUOHAIBHBIX ypaBHEeHHI. CHCTEMBI MOKa3aTEeNbHBIX, JOTapu(MUUYECKHX H HPPAIHOHAIBHBIX
HEPaBEHCTB.

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

YpaBHEHHUsI, CHCTEMBI YPABHEHMI C IIAPAMETPOM.

®opmyna bunoma HetoToHa. Penienne ypaBHEeHuU CTENEHH Bbllle 2 clelMalbHBIX BUAOB. Teopema Buera, reopema besy. [IpuBoaumble 1 HENPUBOAUMBIE
MHoTOowIeHbl. OCHOBHas TeopeMa anredoprl. CUMMETpUUECKHE MHOTOUJIEHBI. LlenouncieHHble 1 1eJ03HaYHble MHOTOWIEHBI.

JHnodantoser ypaBHenus. L{enmasie qpodu. Teopema depma 0 cymme KBapaToB.

CyMMBI U psi/ibl, METO/IbI CYMMHPOBAHHUS U MPU3HAKH CXOJIUMOCTH.



Teopembl 0 IPUOIMKEHUN JEMCTBUTEIBHBIX YHCEN PAIMOHATIBHBIMU.

MHoxecTBa Ha KOOPANHATHOM IIIOCKOCTH.

Hepapencto Konm—ByHAKOBCKOT0, HEPaBEHCTBO VieHceHa, HepaBeHCTBA O CPETHHX.

[Tonstue npenena pynkuuu B Touke. [lonsTre npeaena GpyHKIUN B OECKOHEYHOCTH. ACUMITOTHI rpaduka ¢pyHkuuu. CpaBHeHHE OECKOHEUYHO MAbIX M
6eckoHeuHo Oompmux. HenpepriBHOCTH yHKIMU. CBOICTBA HEMIPEPBHIBHBIX QyHKIMH. Teopema Beitepmrpacca.

Huddepenuupyemocts pynknun. I[TpomsBomnas ¢yakmumm B Touke. Kacarenmpnas k rpaduky Qyaxmum. ['eomerpuueckuil M (PU3HUECKHI CMBICHT
npousBoiHOM. [IpuMenenne npousBoaHON B pusuke. [Ipon3Boanbie anemMeHTapHbIX GyHKIwA. [IpaBmia quddepeHnnpoBaHms.

Bropas npousBoHast, ee reOMeTpUIECKU 1 (PU3HMIECKHIA CMBICI.

Touku skcTpemMyma (MakcuMyma ¥ MUHHUMYMa). VccriegoBanue »leMeHTapHbIX (DYHKIMA Ha TOYKH KCTpeMyMa, HanOoJbliee 1 HaMMEHbIIIee 3HAUCHHE C
noMoIIbl0 Mpou3BoaHON. IlocTpoenne rpadukoB (YHKIMHA C TOMOIIBI0 TPOM3BOIHBIX. [IprMeHeHHWe TPOM3BOMHOW TpW pemeHuHn 3agad. HaxoxaeHue
AKCTPEMYMOB (YHKIMI HECKOJIBKUX MEPEMEHHBIX.

[TepBooOpasnas. Heonpenenennsiii uHTErpan. [lepBooOpasHbie anmeMeHTapHbIX (yHKIUE. [Inomans kpuBonmHEHOW Tpamenuu. @opmyna HeroToHa-
Jleitonuma. OnpeneieHHbIN HHTErpajl. Beraucienne miomaiei miockux Guryp u 00beMOB Tell BpaIleHUs! C IIOMOIIBI0 HHTETPpaa..

Merto il penieHns: QyHKIMOHAIbHBIX YPABHEHUIM U HEPABEHCTB.

I'eomerpus

[ToBTOpenue. Pemenue 3agay ¢ MCNONIBb30BAaHUEM CBOWCTB (UI'Yp Ha IUIOCKOCTU. PelleHue 3ajad Ha J0Ka3aTEIbCTBO M MOCTPOEHHE KOHTPIPUMEPOB.
IIpuMeHeHne TpOCTENIINX JIOTMYECKUX ITpaBuil. Pemenne 3a1a4 ¢ UCIOIb30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOIIECHUH B NPSAMOYTOJIbHBIX TPEYTOJIbHUKAX,
(axTOB, CBS3aHHBIX C YETHIPEXyroJIbHUKAaMH. PelieHne 3amad ¢ HMCMOIB30BaHMEM (DAaKTOB, CBSI3aHHBIX C OKPYKHOCTAMH. PemieHue 3ajay Ha M3MEpEHHUS Ha
IIJIOCKOCTH, BBIYMCIICHUS JJIMH U IJIOMAaAeH. Pemenne 3a1ad ¢ MOMOIIBIO BEKTOPOB U KOOPAUHAT.

Harnsaanas crepeomerpus. [Ipusma, napamienenunes, nupaMuia, TeTpadp.

OCHOBHBIE IOHATHSA T€OMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUH U CIIEICTBUSA U3 HUX. [IoHATHE 00 aKCMOMATUYECKOM METO/IE.

Teopema Menenas nns terpasapa. [locTpoeHne cedeHMi MHOTOTPAaHHMKOB METOJIOM ciefoB. lleHTpanbHOoe mpoektupoBanue. [locTpoeHne cedeHwuit
MHOT'OTPaHHUKOB METOJIOM IPOEKIIUH.

CkpermuBaroiecs npsiMble B IPOCTPAHCTBE. YTOJI MEXKIY HUMH. MeTo/1bl HaX0XKJEHHS pAaCCTOSHUN MEX]Ty CKPEIIUBAIOIIUMUCS IPSIMBIMU.

TeopeMsl 0 mapanienbHOCTH MPSAMBIX M TUIOCKOCTEW B MpocTpaHcTBe. [lapamienbHoe MpoekTupoBaHue u u3o0paxenue ¢uryp. ['eomerpudeckue mecra
TOYEK B IIPOCTPAHCTBE.

[lepneHiuKynIpHOCTD NMPAMOI U TI0cKOCTH. OpTOroHanbHOE NpoeKkTupoBanue. HaknoHHble n npoekiuu. TeopeMa o Tpex NepreHIuKyIsIpax.

Bunpr TerpasapoB. OpToLEHTpUYECKUN TeTpadp, KapKaCHBIA TETpa’ap, paBHOTpaHHBIN TeTpadap. IIpsMoyronbHblil TeTpasap. Mennansl 1 OMMeEAUaHbI
TeTpa’pa.

JlocTpanBaHue TETpadpa 10 NapajuiesIeuIea.

Paccrostnus mexay purypamu B npoctpaHcTe. OONN NEPIEHIUKYISAP IBYX CKPEIIUBAIOIINXCS IPSIMBIX.

Yrubel B npoctpaHcTe. IlepnenaukyinspHele mIockocTu. Ilnomans oproronansHoi npoexkuuu. [lepnenaukyisspHoe cedeHue Npu3Mbl. TpexrpaHHbld U
MHOTOTpaHHbIi yroj. CBOMCTBa IJIOCKUX YIJIOB MHOTOIpaHHOTO yria. CBOMCTBa IUIOCKMX U ABYTPAHHBIX YIJIOB TPEXIPAaHHOTO yria. Teopembl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.



Bunbsl MEHOTOrpanHukoB. Pa3BepTku MHOrorpaHHuka. Kpargaiimye myTd Ha IOBEPXHOCTH MHOTOTPaHHHUKA.

Teopema Ditnepa. [IpaBuibHbIE MHOTOIPAaHHUKH. J[BOMCTBEHHOCTh MPABUIIbHBIX MHOTOIPAaHHUKOB.

[Tpusma. ITapamnenenunen. CpoiictBa napamenenumnena. [Ipsmoyronbnsiit napauienenunea. HakioHHbIe TPU3MBI.

[Mupamuna. Buasl nupamui. DneMeHThl paBUIbHON IUpaMubl. [IupaMuipl ¢ paBHOHAKJIOHEHHBIMH peOpaMu U IPaHSIMHU, UX OCHOBHBIE CBOICTBA.

[Tnomaau moBepxXHOCTEH MHOTOTPAaHHUKOB.

Tena Bpamenus: MWIHHID, KOHYC, map U cepa. CedeHnus MUIMHIPA, KOHYyca U 1mapa. [llapoBoii cerMeHT, mapoBOM CIIOM, IIAPOBON CEKTOP (KOHYC).

VYceueHHas nupaMuia ¥ yCEUEHHBIN KOHYC.

DneMeHTHI chepuieckoit reomerpun. KoHMueckue ceueHus.

KacarenpHble npsiMble U IIIOCKOCTH. Brimcanusie u onrcanHbie cdepsl. Kacarommecs cheprl. KomOuHanmum Ten BpamieHus.

Bekrops! 1 koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO. YTOJI MEXKIy BekTopamu. CKallsipHOE IPOU3BEICHUE.

VYpaBHenue miockocTr. Popmyna pacCTOSIHUS MEXAY TOUKaMH. YpaBHeHHE cepbl. PopMmynia pacCTOSIHUAS OT TOYKH A0 TUIOCKOCTH. CrocoObl 3a1aHus
IPSIMOM ypaBHEHUSIMU.

Pemenue 3a1a4 1 10Ka3aTenbCTBO TEOPEM C TOMOIIBIO BEKTOPOB U METOJIOM KOOPJIMHAT. DJIEMEHTBI TEOMETPUN Macc.

[Tousite o6bema. OObeMBl MHOTOTPaHHUKOB. OOBEMBI TEll BpaleHus. AKCHOMBI 00beMa. BeiBo1 popmyn 00beMOB MPSIMOYTOJIBHOTO MapajlieIeuIesa,
MPU3MBbI U TUpaMuIpl. POpMyIIbI A1l HAX0XKA€HU 00beMa TeTpasdapa. TeopeMbl 00 OTHOLIEHUSX 00BEMOB.

[TpunoxeHnus UHTETpaia K BHIYUCICHNUI0 00hEMOB U MOBEPXHOCTEN Ten BpamieHus. [lnomans chepuueckoro nosica. O6wem maposoro ciost. [Ipumenenue
00BEMOB MPH PEIICHUH 3a/1a4.

[Tnomans chepsr.

Pa3BepTka nununapa u konyca. Ilnomaas moBepXHOCTH HWIMH]PA U KOHYCA.

KoMOuHaimm MHOTOrpaHHUKOB M TE€J BpaLCHUSL.

[Topo6ue B mpocTpancTBe. OTHOIIEHNE 0OBEMOB U TUIOIIA/ICH MTOBEPXHOCTEH MOT0OHBIX QUTYD.

JIBIDKEHMS B IIPOCTPAHCTBE: NMApaJUICIIbHBIN IIEPEHOC, CHMMETPHUS OTHOCUTEIBHO INIOCKOCTH, LICHTPAJIbHAS CHMMETPHSL, IOBOPOT OTHOCHUTEIBHO IPSIMO.

[Tpeo6pazoBanue mogoous, ToMoTeTHs. Pemenne 3a1a4 Ha TUIOCKOCTH C UCTIOIb30BaHNUEM CTEPEOMETPUIECKUX METOJIOB.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUsi TPad)0B 1 KOMOUHATOPHKA

IToBTropenue. Mcnonp3oBaHue TaOIWIl M AUarpaMM Ui NPEJCTaBICHUs JAHHBIX. PellleHne 3ajay Ha NPUMEHEHHUE OIMCATEIbHBIX XapaKTEPUCTHK
YHCJIOBBIX HAOOPOB: CPEIHUX, HAMOOJIBILIEr0 U HAUMEHBIIIETO 3HAUYEHUs, pa3Maxa, JUCIIEPCUH U CTAaHApPTHOTO OTKJIOHEHUs. BblunciieHne 4acToT U BEpOsTHOCTEN
coObITHiA. BErurcieHne BepOsSTHOCTEH B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTapHBIMH HCX01aMu. Vcronbp30BaHe KOMOMHATOPUKHY. BeIUMCIIeHHE BEPOSITHOCTEH
HE3aBUCHMBIX COOBITHIA. Vcrionb30Banne (OpMyIbl CIIOKEHUST BEPOSATHOCTEH, TUarpaMm Didiepa, aepeBa BeposTHocTel, popmyisl beprymmu.

BeposiTHOCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEM.

VYcnoBHas BepoATHOCTB. [IpaBuiio ymMHOKeHUs BeposiTHOCTENH. Popmyna nojHou BepoaTHocTh. Dopmyina baiieca.

JlMcKpeTHbIEe ciy4aiiHble BEMYUHBI U pacnpezneneHus. CoBMeCTHbIE pacipesesieHus. Pacnpenenenne cyMmMbl U IPOU3BEACHUS HE3aBUCUMBIX CITy4alHbIX
BEIMYMH. MaTtemMaTnyeckoe 0)kMIaHue U TUCIIEpCUs CIIy4aiiHON BeNMUMHBL. MaTreMaTnyeckoe 0)kMIaHUE U TUCIEPCHs CyMMBI CITy4aiHbIX BEJTUYHH.

bunapnas ciydaliHas BeJM4YMHA, pacnpenencHue bepHymum. ['eomerpuueckoe pacnpeneneHue. bHHOMHAIbHOE paclpeiesieHHe U €ro CBOMCTBA.
I'unepreomeTrpuueckoe pacpeieIeHne U €ro CBONCTBA.



HenpepsiBHbIe cnyualinbie BenuuuHsl. [[10THOCTE BeposTHOCTH. DyHKIMS pacnpeneneHus. PaBHOMEpHOe pacnpeeneHue.

ITokazarenbHOE pacipeneneHue, ero napameTpsl.

Pacnpenenenne Ilyaccona n ero npumenenune. HopmansHoe pacnpenenenue. @ynkuus Jlamnaca. I[lapamerpsl HopMansHOTO pacnpeznenenus. [Ipumepst
CJIydalfHbIX BEJIMYHH, IOJYMHEHHBIX HOPMAIbHOMY 3aKOHY (TIOIPELUIHOCTh U3MEPEHUMH, POCT uesoBeka). LleHTpanbHas npenenbHas TeopeMa.

HepasenctBo UebOnimeBa. Teopema YUebObimeBa u  Teopema bepuymnu. 3akoH Oosbiiux urcesl. BriOOpouHbIil MeTOn M3MepeHus: BepositHocTei. Ponb
3aKoHa OOJIBIIMX YKCEN B HayKe, IPUPOJIE U OOIIECTBeE.

KoBapuarus aByx ciaydailHbiXx BennuuH. [lonstre 0 koadduuunente koppemsiuuu. COBMECTHbIE HAOMIOACHHS JBYX CIYYalHBIX BENIWYHH. BBIOOpOUHBII
Koa(duimeHT Koppensuuu. JInHelHas perpeccus.

Cratuctuueckas runore3a. CTaTucTuka KpUTEpUs U €€ YpOBEHb 3HaUMMOCTHU. [IpoBepka mpocTeiimyx runore3. D MIMPUUECKHUE PACTIPEAETICHUS U UX CBA3b
C TEOPETUUECKUMHU paclipesieIeHusIMU. PaHrosast koppensuusi.

[Toctpoenne cooTBeTCTBUN. THBEKTUBHBIE U CEOPBEKTUBHBIE COOTBETCTBUS. buekuuu. /uckpernas HenpepblBHOCTD. [Ipunumn upuxie.
KoaupoBanue. /[BonyHas 3anuch.

OcHoBHbIe MOHATHS Teopun rpados. Jlepesws. J[Bomunoe nepeBo. CesizHOCTh. KommnoneHTwl cBsi3HOCTH. [lyTn Ha Tpade. DinepoBbl U ['aMUIBTOHOBBI

MyTH.
MaremaTuka: ajreépa u Ha4ajIa MaATeMAaTH4YE€CKOI0 aHAJIN3a, FTeOMeTPHUS

Paznen BbInycKkHUK HAYYHTCS BbINyCKHUK NMOJYYUT BO3MOKHOCTH HAYYUTbCS

DJIeMEeHThbI — CB00OOHO OTIEPUPOBATH MOHATUSIMHU: KOHEYHOE MHOKECTBO, - JocTtrmxenue pe3ynbTaToB pasjaena I

TeOpHUH AJIEMEHT MHOKECTBA, MOJIMHOKECTBO, IIepeceYeHre, 00bEAMHEHUE U - OTIEPUPOBATH MIOHATHEM OTIPEICIICHUS, OCHOBHBIMHU

MHOKECTB U Pa3HOCTh MHOXECTB, YUCJIOBbIE MHOYKECTBA HA KOOPMHATHOM BHJIAMU OTIPE/ICTICHUI, OCHOBHBIMH BHJIAMHU TEOPEM;

MaTeMaTH4YCCK HpSIMOﬁ, OTPE30K, UHTCPBAJI, IIOJIYUHTCPBAJI, IPOMCKYTOK C — IIOHUMATE CYTh KOCBEHHOTO JOKA3aTEILCTBA;

0il JIOTUKH BBIKOJIOTOW TOYKOM, rpaduuecKoe MpeICTaBIEHUE MHOYKECTB Ha — OTIePHPOBATH TIOHSITUAMH CYETHOTO M HECUETHOTO

KOOPJIMHATHOM MJIOCKOCTH;

- 3aJ1aBaTh MHOYKECTBA NIEPEUNCIIEHUEM U XapaKTepUCTUUECKUM
CBOMCTBOM,;

- ONEpUPOBATh NOHATUAMU: YTBEP)KJIEHUE, OTPULIAHNE
YTBEPKIACHUSI, UICTUHHBIE U JIO)KHbBIE YTBEPKIACHUS, IPUUNHA,
CJIEJICTBHUE, YACTHBIN Cilydail OOLIEro YTBEPKICHUSI, KOHTPIPUMED;
- IIPOBEPSATH MPUHAUIEKHOCTD AJIEMEHTAa MHOXKECTBY;

- HaXOJUTh IepeceueHne U 00beIMHEHNE MHOKECTB, B TOM
YHCIIe MPEICTaBICHHBIX TpapHUeCKH Ha YHCIOBOM MPSIMOI 1 Ha
KOOPJIMHATHOM MJIOCKOCTH;

- MIPOBOJIUTH JIOKa3aTeIbHBIE PACCYKICHHUS 11 000CHOBAHUS
VCTUHHOCTHU YTBEPKICHUI.

MHOECTBA;

- IIPUMEHATH METOJl MAaTEMAaTUYECKON MHIYKIIUY JIIs
IIPOBEACHUS PACCYKACHUM U JOKA3aTEIbCTB U IIPU PELICHUN
3a/1a4.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:
- HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3BIK U
SI3BIK JIOTUKH JIJISl OTIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUM,
IIPU pELIEHNH 3a]a4 JPYTUX y4eOHbIX IPEIMETOB




B noBcenHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

- HCIIOJIB30BaTh YMCJIOBBIC MHOXECTBA HA KOOpIIHHaTHOﬁ
IIPSIMOM ¥ HAa KOOPJAMHATHOM INIOCKOCTH Il OITMCAHUS PeaIbHbIX
MPOLECCOB U SIBJICHUIA;

- IIPOBOJIUTEH JOKA3aTEILHBIE PACCYKICHUSA B CUTYaAI[UAX
HOBCCHHGBHOfI JKU3HU, ITPU pCHICHUU 3a1ad U3 APYrux npcamMcToB

Yuciaau
BbIPasKeHU s

- CB00OIHO ONIEPHUPOBATH MOHATUAMU: HaTypalIbHOE YHUCIIO,
MHOYECTBO HaTYpaJIbHBIX YHUCEJI, I[EJI0€ YUCIIO, MHOKECTBO LIEJIBIX
4yuce, 00OBIKHOBEHHAs JPO0b, AeCATHYHAS IpO0b, CMEIIAHHOE YHCIIO,
palMoHaIBHOE YHCII0, MHOKECTBO PAIIMOHATBLHBIX YHCEIT,
HppaIMOHAIEHOE YHCII0, KOPEHb CTETICHH N, JIEUCTBUTEIHHOE YUCIIO,
MHOECTBO JICUCTBUTEIHHBIX YUCEI, TEOMETPUYECKAsi MHTEPIPETALIHS
HaTypaJbHBIX, LETBIX, PAIIHOHAIIBHBIX, IEHCTBUTEIHHBIX YUCET,

- MMOHUMATh U OOBACHSTH PA3HUILY MEXK/TY MO3UITUOHHON U
HETO3UIIMOHHON CUCTEMAaMHU 3alTUCH YHUCETT;

- MEePEBOIUTH YHUCIIA U3 OJHOM CHUCTEMBI 3aUCH (CUCTEMBI
CUHCJIEHMSI) B IPYTYIO;

- JIOKa3bIBaTh M UCTOJIB30BATh MPU3HAKU JEIIUMOCTUA CYMMBI U
MIPOU3BEICHUS TIPY BHITIOJIHEHUH BHIYMCIICHUN U PELICHUH 3a/1ay;

- BBITIOJTHATH OKPYTJIEHHUE PAllMOHAIBHBIX U UPPAIMOHATBHBIX
YHceN ¢ 3aJaHHON TOYHOCTBIO;

- CpaBHHBATh JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCO0AMU;

- YIOPSA0YNBATE YHCTIA, 3AICAHHBIC B BHJIE OOBIKHOBECHHOU U
JECATUYHOM ApoOU, YUCIIa, 3alTUCAaHHBIE C UCIIOIH30BAHUEM
apu(PMeTHUIECKOTO KBAJPATHOTO KOPHS, KOPHEH CTereHu O0oJbIie 2;
— Haxoauts HOJl u HOK pa3ubiMu cnoco6amu u UCOJIb30BaTh
WX MPU PEIICHUN 3a/1a4;

- BBITIOJTHATH BBIYUCIICHUS U TPEOOpa30BaHUsI BRIPAKEHUH,
COJIepXKaIIuX JEHCTBUTEIbHBIE YHCIIa, B TOM YHCIIE KOPHH
HaTypaJbHbIX CTEIICHEN;

- BBITIOJTHATH CTaHIAPTHBIE TOXIECTBEHHBIC MTPEOOpa30BaHUS
TPUTOHOMETPHYECKUX, JTIOTAPHU(PMUICCKHUX, CTCTICHHBIX,
HPPALMOHATIBHBIX BHIPAKEHUM.

- JocTtrmxenue pe3ynbTaToB pasjaena I

- CBOOOJHO ONEPUPOBAThH YHCIOBBIMU MHOYKECTBAMH IPU
pELIeHNH 3a]1a4;

- [IOHUMAaTh [IPUYHUHBI U OCHOBHBIE UJIEU PACIIHUPEHUS
YHCIOBBIX MHOKECTB;

- BJIa/IETh OCHOBHBIMU MOHATUSIMU TEOPUH JETUMOCTH
IIpY pEIICHUH CTaHAAapPTHBIX 3a/1a4

- UMeETh 0a30BbI€ IIPEJCTABJICHUS O MHOYKECTBE
KOMIIJIEKCHBIX YHCEN,

- CBOOOJTHO BBITIOJIHATH TOK/ECTBEHHBIE IPEOOPa30BaAHUS
TPUTOHOMETPHUYECKHX, JTOTApU(HMUIECKUX, CTETIEHHBIX
BBIPAKECHU;

- BIaaeTh hopmynoii 6uHoma HeroToHa;

- MIPUMEHSTH NIPU PELICHUN 3a/1a4 TEOPEMY O JTMHEHHOM
npeacrasiennu HOJL;

- IIPUMEHATH IIpU pPelleHnH 3aaa4d Kuraiickyro TeopeMy
00 ocTaTKax;

- IIPUMEHSTH NIPU pelIeHnH 3a1a4 Maiyro TeopeMy
®epma;

- YMETb BBINOJIHSTH 3aMIUCh YUCIIA B TIO3UIIMOHHOM
CUCTEME CUMCIICHUS;

- MIPUMEHSTH NIPU PELIEHUH 3a/1a4 TEOPETUKO-YHCIIOBbIE
(GYHKIMU: YMCIIO B CyMMa JIenuTeneit, GyHKIuio Diliepa;

- MIPUMEHSTH NPH PEIICHUH 33]a4 IeTHbIE Ipo0u;

- MIPUMEHSTH IIPU PELIEHUH 3a/1a4 MHOTOWIEHBI C
JIEeWCTBUTENFHBIMU H LENbIMH KO3 uiimeHTamu;

- BJIAIETh MOHATUSMU IIPUBOIUMBIN U HEPUBOJUMBbII




B noBceHEeBHOM KU3HU H MIPU U3YYSHHUH JAPYTUX TPEIMETOB:

- BBITIOJTHAT ¥ OOBSICHITH CPaBHEHUE PE3YIIbTATOB BHIYHCICHUH
MIPU PEIICHUN PAKTUYECKUX 33]a4, B TOM YHUCIIE PUOIKEHHBIX
BBIUMCIIEHUH, UCTIONB3YS pa3HbIe CIOCOOBI CPaBHEHUH;

- 3aIUCBIBATh, CPABHUBATH, OKPYTJISATH YUCIOBBIE TAHHBIE
peanbHBIX BEJMUUH C UCTIOIB30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

- COCTaBJIATH M OIICHUBATh PAa3HBIMHU CIIOCOOAMHU YHCIIOBBIC
BBIPAKECHUS TIPU PEIICHUH MTPAKTUYECKHX 3a/1a4 U 3a71a4 U3 IPYTUX
y4eOHBIX IPEAMETOB

MHOTOYJIEH U MIPUMEHSTh UX MPHU PEIICHUHU 3a/1a4;
- MIPUMEHSTH NP perieHun 3a1a4 OCHOBHYIO TEOPEMY
anreOpsl;

- MIPUMEHSITH IPU PEIICHUN 3a]1a4 pocTeitme GyHKIuu
KOMILJIEKCHOM EPEMEHHOM KaK T€OMETPUUECKUE
npeoOpazoBaHUs

YpaBHeHus u
HepaBeHCTBa

- CB0OOIHO ONIEpPUPOBATH MOHATUSIMU: YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U HEPABEHCTBA, ypaBHEHUE, SBIISIOLIEECS
CJIEJICTBHEM JIPYrOoro YpaBHEHHUs, ypaBHEHUS, PABHOCUJIbHbBIE HA
MHO>KECTBE, PAaBHOCUJIbHbBIE IPe00Opa30BaHusl ypaBHEHMUI;

- pelarh pa3Hble BUbl YpaBHEHUIN U HEPABEHCTB U UX CUCTEM, B
TOM 4YHCJIE HEKOTOpble ypaBHEHUs 3-i u 4-i ctenenei, ApoOHO-
paloHaIbHbIE U UpPALlMOHAIbHBIE;

- OBJIAJIETh OCHOBHBIMU THUIIAMH [T0KA3aTEIbHBIX,
norapu(pMUYECKUX, UPPALIMOHATIBHBIX, CTETIEHHBIX YPaBHEHUN U
HEPABEHCTB M CTAaHAAPTHBIMU METOJaMH MX PELIEHUH U IPUMEHSTh UX
IIpU pELIeHNH 3a]1ay;

- IIPUMEHATH TeopeMy be3y Kk pelIeHHI0 ypaBHEHMI;

- IPUMEHSTHh TeopeMy Buera 11 pemeHns HeKOTOpPbIX
YPAaBHEHUN CTEIIEHHU BBIIIE BTOPOH;

- IIOHUMAaTh CMBICII TEOPEM O PABHOCUIIbHBIX U HEPABHOCUIIBLHBIX
peoOpa30BaHMSIX YPABHEHUM U YMETh UX JI0Ka3bIBATh;

- BJIaIETh METOJIaMU PEUICHUS YpaBHEHU, HEPABEHCTB U UX
CHCTEM, YMETh BBIOMPATh METOJI PELICHUSI 1 000CHOBBIBATH CBOM
BBIOOD;

- HCI0JIb30BAaTh METOJI UHTEPBAJIOB Ul PEIICHUSI HEPABEHCTB, B
TOM YHCJIE IPOOHO-pallMOHAIBHBIX U BKIIIOYAIOIINX B Ce0s
HppalMOHAJIbHBIE BBIPAKEHUS;

- pemarh anredpanyeckiue ypaBHEHMsI U HEPABEHCTBA U UX
CHCTEMBI C TapaMeTpaMu anreOpandeckuM U rpa@udeckuM METOIaMu;
- BJIIETh Pa3HbIMHM METOJIaMU JI0KA3aTeJIbCTBA HEPABEHCTB;

- JocTtrmxenue pe3ynbTaToB pasjaena I

- CBOOOJHO OINpEAEATh TUIl U BEIOUPATh METO/I PELLICHUS
MOKa3aTeIbHBIX U JIOTapu(MUIECKUX YPaBHEHUN U
HEPAaBEHCTB, HPPALMOHAILHBIX YPABHEHUH U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPaBHEHUI 1 HEPABEHCTB, X CUCTEM;

- CBOOOJHO pellIaTh CUCTEMBbI IMHENHBIX YPAaBHEHUI;

- pelaTb OCHOBHBIE TUIIBI YPAaBHEHUN U HEPABEHCTB C
napaMmeTpamy;

- MIPUMEHSTH NIPU pPELICHUHN 3a/1a4 HepaBeHcTBa Ko —
bynsaxosckoro, bepnymu;

- MMETh MPEJICTABIEHNE O HEPABEHCTBAX MEXY
CPEHUMH CTETIEHHBIMU




- peliaTh YpaBHCHUA B LCJIbIX YHUCIAX,

- n300pakaTh MHOXKECTBA HA IJIOCKOCTH, 33/1aBacMble
YpaBHCHUAMU, HCPABCHCTBAMU U UX CUCTCMaAMMU;

- cBOOO/THO MCTIOJIb30BaTh TOK/ECTBEHHBIE MPEOOPa30BaHUS ITPH
pPEIICHNUHN YPABHCHUN U CUCTCM YPABHCHHUU

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:

- COCTAaBJIATh U PEIIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
IIPY pelIeHNH 3aJa4 JPYTruX y4eOHbIX IPEIMETOB;

- BBITNIOJIHATH OLIEHKY MPaBIONO00US Pe3yNbTaToB,
[IOJIy4aeMbIX IIPU PEIIECHUH Pa3INYHbIX YPaBHEHHUI, HEPABEHCTB U UX
CUCTEM IIpH PELICHUH 3a/1a4 IPYTUX Y4eOHBIX IPEIMETOB;

- COCTAaBJIATh U PEIIaTh YPABHEHUS U HEPABEHCTBA C
napamMeTpamu MpH PEeIIeHUH 3a7a4 IPYTUX yIeOHBIX IPEIMETOB;

- COCTaBJIATh YPaBHEHUE, HEPABEHCTBO UJIU UX CUCTEMY,
ONMCHIBAIOLIUE PEAIBHYIO CUTYAI[UI0 WIH IIPUKIAJHYIO 33134y,
MHTEPIPETUPOBATH ITOTYYCHHBIE PE3YIIbTaThI;

- HCIIOJIB30BAaTh IIPOTPAaMMHBIE CPEJICTBA IIPU PEILIEHUH
OT/ICJIbHBIX KJIACCOB YPAaBHEHUM U HEPABEHCTB

DyHKUUH

- Brnaners moHATHAMU: 3aBUCIMOCTD BEJTMYUH, (QYHKIIHS,
apryMeHT U 3HaueHue (QPyHKIHMH, 00IacTh ONpEAeTICHUS U MHOKECTBO
3Ha4eHUH (YHKIUH, rpaduK 3aBUCUMOCTH, TpapuK PYHKIIUH, HYITH
(byHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, BO3pAcTaHHE HA YHUCIOBOM
IPOMEXYTKE, yOBIBaHUE HA YHCIOBOM MTPOMEXKYTKE, HAaHOOJIbIIIEee 1
HaMMEHblIIee 3HaYeHNe (QYHKIIMH HA YUCIOBOM IIPOMEKYTKE,
nepuoandeckas (PyHKIHUs, TIEPUO/I, YeTHAS M HeUeTHas (PYHKIIHH;
YMETh IPUMEHSTH 9TH MOHATHUS MPHU PEIICHUH 33/1ay;

- BJIQJICTh MOHITHEM CTENIEHHAsA QYHKIUS; CTPOUTH €€ rpaduK 1
YMETh IPUMEHSTH CBOMCTBA CTEIIEHHON (DYHKIIMM MTPH PEIICHUH 337134,
- BJIQJICTh MOHATHAMU TTOKa3aTeNIbHAs (PYHKITHS, SKCIIOHEHTA,
CTPOMTH UX TPAPUKH U yMETh MPUMEHATH CBOWCTBA MOKa3aTeIbHON
(GYHKIIUY TIPU pEIIeHUH 3a/1a4;

- BJIQJIETh MOHATHEM JIorapudMudeckas GyHKIHUS; CTPOUTD €€
rpaduK ¥ yMETh IPUMEHSTH CBOMCTBA JlorapuMuieckoil pyHKImuu

Hoctrmxenue pe3yabraToB pasnaena II;
BJIAZICTh NOHATUCM aCUMIITOTBEL U YMETH €Iro IPUMCHATH

IIpY pELICHNH 33]1a4;

IIPUMEHATH METO/IbI PELIECHUS IPOCTEUIINX

mddepeHnanbHbIX YpaBHEHUH TIEPBOTO U BTOPOTO MOPSIKOB




IIpY pELIeHNH 3a]ay;

- BJIQJICTh MOHITUAMHU TPUTOHOMETPHUUECKUE (PYHKIINH; CTPOUTD
uX rpaduKd ¥ YMETh IPUMEHSTH CBOMCTBA TPUTOHOMETPHYECKUX
GyHKIUH IpU pelIeHu  3a/1a4;

- BJIQJICTh MOHATHEM OOpaTHas (QGYHKIINS; TPUMEHSTH 3TO
MOHSATHE MPU PELICHNH 3a/1a4;

- MIPUMEHSTH NPH PEIICHUN 33]]a4 CBOWCTBA (PYHKIIMIA: YETHOCTB,
MEPUOIUYHOCTh, OTPAHUYEHHOCTD;

- MPUMEHSTH MPH PEIICHUH 33a7a4 peoOpa3oBaHus rpauKoB
dynximii;

- BJIAJIETh MOHATHSAMH YUCIIOBas MOCIEI0BATEIbHOCTD,
apupMeTHYeCcKast U TeOMETPUIECKasi IPOTPecCHs;

- IIPUMEHSTH [IPU PELIEHUHN 3a]1a4 CBOMCTBA U MPU3HAKU
apu(METHYECKON U TE€OMETPUIECKOM MPOTPECCHIA.

B noBceaHeBHOM KU3HU U IPU U3YUEHUH JIPYTHX YUEOHBIX
IIPEIMETOB:

- OTPEENATh N0 IpadvKaM U UCIOJIb30BATh Ui PELLICHUS
MIPUKIIAIHBIX 3371a4 CBOMCTBA peallbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
(HanOoJbLINE U HAUMEHBIIINE 3HAYEHUS, IPOMEXKYTKH BO3PACTaHUS U
yObIBaHUs (PYHKIINH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, aCUMITOTHI,
TOYKH neperuda, nepuos u T.1.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU
MIPAaKTUYECKOW CUTYALIUH;.

- ONpEENATh N0 IpaduKaM MPOCTENIINE XapaKTEPUCTUKI
MEePUOINYECKHUX MPOIIECCOB B OMOJIOTUH, SKOHOMHKE, MY3BIKE,
paarocBs3u U Jp. (aMIUIMTYy/a, IEPUOJ U T.11.)

JJ1eMEeHThbI
MAaTEeMATHUYECK
0oro aHaJm3a

- BrageTs nmonsTHEeM OECKOHEUHO YOBIBAIOIasi FTE€OMETPUYECKas
MPOTPECCUS U YMETh MPUMEHSTh €r0 IIPH PEIICHUH 33]1a4;

- MIPUMEHSTH JIJISl PEIICHUS 3a]1a4 TEOPHIO MIPEACIIOB;

— BJIAJIETh HOHATHSIMU OSCKOHEYHO OOJIbIINE U OECKOHEYHO
MaJibl€ YHUCIIOBBIE MOCIEA0BATENLHOCTH U YMETh CPaBHUBATh
0EeCKOHEUHO 00JbIINe U 0ECKOHESYHO MaJlble IMOCIEA0BATEILHOCTH;

- BIIQJICTh MOHATHUSAMHU: POU3BOIHAS (DYHKITUHU B TOUKE,
IIpon3BOIHAs (PYHKIIMY;

— Hoctrmxenue pe3yibraToB pasnaena II;

- CBOOOJHO BJIaJIeTh CTAaHIAPTHHIM allapaToM
MaTeMaTUYECKOI0 aHAJIN3a JUIsl BBIYMCIEHUS IPOU3BOIHBIX
(GyHKIMU OTHON TIEPEMEHHO;

- CBOOOJHO MPUMEHATH annapaT MaTeMaTHYECKOro
aHaJM3a JUTsl UCCIe0BaHUs (QYHKIMIA U IOCTPOCHHUS TPAPHKOB,
B TOM UYHCJIE€ UCCIIEIOBAHUS HA BBITYKJIOCTb;

- OTIEPHPOBATH MOHSATHEM NIEpBOOOpa3HON (HYHKIIMHU s




- BBIUUCIIATH POU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMHA U X
KOMOMHAIIHIL;

- HCCIE0BaTh GYHKINY HA MOHOTOHHOCTb U SKCTPEMYMBI;

- CTPOUTH IpaQUKU U MPUMEHSATH K PELICHUIO 3a/]a4, B TOM
YUCIIE C ITApaMEeTPOM;

- BJIQJICTh MOHATHEM KacaTelbHas K TpaguKy QyHKIUU U YMETh
IIPUMEHATH €TI0 NPU PEIICHUH 3aa4;

- BJIQJIETh MOHATHAMU TIEpBOOOpa3Has PyHKIHS, OTIPEIEICHHBIN
HHTErpair;

- pUMEHTh TeopeMy HbroTona—JIeliOHMUIa U ee CIeACTBUS 11
peuieHus 3anay.

B noBceaHeBHOM KU3HU U IPU U3YUEHUH JIPYTHX YUEOHBIX
IIPEAMETOB:

- pemaTh NPUKIAJHbBIE 3a/1a91 U3 ONooTny, GU3NKU, XUMUH,
SKOHOMUKH U IPYrUX NPEIMETOB, CBA3aHHBIE C UCCIEA0BAaHUEM
XapaKTEPUCTHK ITPOLIECCOB;

- MHTEPIPETUPOBATH MTOJTYYCHHBIE PE3YNIbTAThI

peleHus 3a/1a4;
- OBJIaZIETh OCHOBHBIMH CBEICHUSIMHU 00 WHTETpaje
Herotona—JIelibHnna u ero npocTelmx NpuMEHEHUX;

- OTIEPHPOBATH B CTAHAAPTHBIX CHUTYALUSIX
MIPOU3BOIHBIMHU BBICHIMX MTOPSIKOB;

- YMETh IPUMEHSTH [IPH PELICHUHN 3a7a4 CBOHCTBA
HETPEPBIBHBIX (DYHKIIHIA;

- YMETh IPUMEHSTH MIPH PELUICHUHN 33724 TEOPEMBI
Beiiepmpacca;

- YMETh BBITIOJHATH MPUOIMKEHHBIE BHIYUCICHUS
(MeTopI peneHns ypaBHEHNH, BBIYMCIICHUS OTIPECIICHHOTO
UHTErpana);

- YMETh IPUMEHSTH MPHIIOKEHUE TIPOU3BOTHON U
OIIPEJIETICHHOTO MHTETpala K PeIIeHHIO 3a1a4 eCTeCTBO3HAHMUS;
- BJIQJICTh MOHATUAMH BTOPAst IPOU3BOIHAS, BHIITYKJIOCTb
rpaduka GyHKIIUN U yMETh HCCIEI0BAaTh (DYHKIUIO HA
BBIITYKJIOCTb

Crartucruka u
Teopust
BEPOATHOCTEH,
JIOTHKA M
KOMOUHATOPHUK
a

- OrnepupoBaTh OCHOBHBIMU OMHUCATEILHBIMU XapaKTEPUCTUKAMU
YHCIIOBOTO Ha0Opa, MOHATHEM T'€HepaIbHast COBOKYITHOCTb U
BBIOOPKOI1 U3 HEE;

- OTIEPUPOBATH MOHATUAMHU: YACTOTA U BEPOSTHOCTH COOBITHS,
CyMMa M IIPOM3BEACHUE BEPOSITHOCTEN, BEIYUCIIATh BEPOSTHOCTH
COOBITHI Ha OCHOBE TIOJICUETA YHCIIa UCXO/I0B;

- BJIAJIETh OCHOBHBIMH MOHATUSIMH KOMOMHATOPUKH U YMETH UX
MIPUMEHATH MPU PEIICHUN 33/1a4;

— HMMETh MpeJICTaBICHNUE 00 OCHOBaX TEOPHUH BEPOSTHOCTEH;

- HMMETh MPEJICTaBICHUE O TUCKPETHBIX U HETIPEPHIBHBIX
CIIydaliHbIX BETMYMHAX U PaCpeeNICHUsAX, O HE3aBUCUMOCTHU
CIy4alHbIX BEJIMYUH;

- HMMETh MPEJICTaBICHUE O MATEMATHUYECKOM OXKUJaHUU U
JTUCTIEPCUU CIIYYalHBIX BEJTUYHH;

- MMETh NPEJCTABJIEHNE O COBMECTHBIX PACIPECIICHUIX

- JocTtrmxenue pe3ynbTaToB pasjaena I

- HMMETH MPEACTABIICHUE O LIEHTPAIBLHON PEACIBHON
TEOPEME;

— UMETh TPEJICTABIIEHNE O BEIOOPOYHOM KOADDUITUEHTE
KOpPEJISLMU U IMHEWHON PETpeccuu;

- MUMETH MPEJCTABICHUE O CTATUCTHUECKUX TUTIOTE3aX U
MPOBEPKE CTATUCTUYECKOH IMIIOTE3bI, O CTATUCTHKE KPUTEPHSI
U ee YPOBHE 3HAYHMOCTH;

- UMETh MPEJCTABICHUE O CBS3H AIMITUPHUUECKUX U
TEOPETHUYECKHUX PACTIPE/ICICHUH;

- UMETH MPECTABICHUE O KOAUPOBAHUH, TBOUIHOM
3aIuCH, JBOUYHOM JIEPEBE;

- BJIQJIETh OCHOBHBIMU TIOHATHSIMH TeOpuH rpadon
(rpad, BepmmHa, pedpo, CTEeNeHb BEpIIMHEL, YTh B rpade) u
YMETh IPUMEHSTh UX MIPH PELICHUH 3a]1ay;




CIy4alHbIX BEJIMYUH;

- MMOHUMATH CyTh 3aKOHA OOJIBIITNX YHCET M BEIOOPOYHOTO
METO/Ia U3MEPEHUS BEPOSITHOCTEH;

- HMMETh MPEJCTaBICHUE O HOPMAIBHOM pacipeiefieHuu U
puMepax HOPMAJIbHO PaCIpeIeNIEHHBIX CTy4YallHbIX BEJIMYUH;

- HUMETh MPEJICTABICHUE O KOPPEISIIIUMN CIIyYaliHbIX BEJTUYHH.

B moBceHEeBHOM KU3HU U MTPU U3YUCHUU APYTHX TPEAMETOB:

- BBIUMCIIATH WM OI[CHUBATH BEPOSITHOCTH COOBITHIA B PEaIbHOM
KHU3HU,

- BBIOMPATH METOIBI TIOIXOISIIETO MPEICTABICHHS U 00paboTKH
JTAHHBIX

- HUMCETHh NPCACTABJICHUC O ACPECBbAX U YMETh IIPUMCHSATH
NP peIICHHUH 3a/1ay;

- BJIAZICTh IOHATUCM CBA3HOCTb U YMCTh IIPUMCHSATH
KOMITIOHCHTBI CBA3HOCTHU IIPU PCHICHUH 3a1a4;

- YMETb OCYIIECTBIISITh IyTH N0 pedpam, 00xoab1 pedep u
BEpIIMH rpada;

- HUMCTh NPCACTABJICHUC 00 BﬁﬂepOBOM U raMuJIbTOHOBOM
IMyTH, UMCTh NPCACTABJICHUC O TPYAHOCTH 3ada9M HAXOXKACHUA
raMuJIbTOHOBA ITYTH;

- BJIaACTh IMOHATUAMHU KOHCYHBIC 1 CHCTHBIC MHOKECTBA U
YMCETb UX NPUMCHATD IIPU PCUICHUUA 3a1a4;

- YMCTb NPUMCHATH METO/] MaTeMaTUYeCcKOi HHAYKIHUH,
- yYMETb IIPUMEHATH NPUHLHAN [{upuxie npu perneHun
3aj1a4

TexcToBBIE
3aaun

- Pemrats pasHble 3a/1a4u NOBBILIEHHON TPYIHOCTH;

- aHAJTM3UPOBATh YCIOBHE 3a7a4l, BEIOUPATH ONTUMAIBHBIN
METO/1 PEeLlIeHUs 3a7auH, pacCMaTpUBasl pa3IN4HbIe METO/IbI;

- CTPOUTH MOJIENIb PELIEHUs 3a]jaul, IPOBOINUTD JOKa3aTeIbHbIE
paccyXAeHHUs NPHU PELICHUH 3a/1a4H;

- pemark 3a1a4n, Tpedyrolue nepedopa BapuaHToB, IPOBEPKU
yCIIOBHUH, BBIOOpA ONITHMAJIBHOTO PE3YyIbTATa;

- aHAJIM3UPOBATh U HHTEPIPETUPOBATH MOTYUEHHbBIE PELICHUS B
KOHTEKCTE YCJIOBUS 3a/1a4M, BBIOMPATh PELIEHUS], HE IPOTUBOpEYAIe
KOHTEKCTY;

- MEPEBOAUTH TP PEIICHUH 33Ja9i HHPOPMAIIUIO U3 OJHOM
(bopMBI 3anUCH B APYTYIO, UCTIONB3YS P HEOOXOAUMOCTH CXEMBI,
TaOIHIIBI, rpaduKy, TUarpaMMsl.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUU APYTUX MPEAMETOB:
- penaTh NPaKTUYECKUE 3a4a4U U 33/1a4U U3 IPYIUX NPEIMETOB

- JocTtrmxenue pe3ynbTaToB pasjaena 1

I'eomerpus

- BrageTs reoMeTpuuecKUMU TOHSITUSIMU TIPU PEIICHUU 3a/1a4 U
MPOBEACHUN MAaTEMATUYECKUX PACCYKICHHII;
— CaMOCTOSITEJIbHO (JOPMYIMPOBATh ONPEAETICHUS

- HmMmeTh npeaAcCTaBJICHUC 00 aKCHOMaTUYECKOM METOAC,
- BJIAZICTh IOHATUCM I'COMECTPHUICCKUC MCCTA TOUCK B
MPOCTPAHCTBC U YMCTh IIPUMCHSATH UX JJIA PCHICHUA 3a1a4;




reOMETPHUICCKUX (1)I/II‘yp, BBIABUT'aTh TUIIOTE3BI O HOBBIX CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (PUryp 1 0O0CHOBBIBATH HIIM OIIPOBEPraTh
uX, 000011aTh WM KOHKPETU3UPOBATh PE3YJIbTAThl HA HOBBIX Kilaccax
(buryp, IpoBOANTH B HECTOKHBIX CIIydasiX KiIacCU(UKAIUIO PUTYD 110
Pa3iINIHBIM OCHOBAHU M,

- MCCIIEIOBATh YEPTEXKH, BKITIOUasi KOMOMHAUU Uy,
M3BIIEKaTh, MHTEPIPETHPOBATH U NMPE0Opa30BBIBATH HH(POPMAITHIO,
MPEJCTaBIICHHYIO Ha YePTEkKax;

- pemaTh 3a/1a4 T€OMETPHUECKOTO COJIEPKAHUS, B TOM YHUCIIE B
CUTYyallUdX, KOrJa aJITOPpUTM pCHICHUA HE CICAYCT ABHO U3 YCJIOBUA,
BBITIOJIHATH H€06XOI[I/IMI>I€ IJIg pCIICHUA 3ala4i JOIIOJTHUTCIIBHBIC
MOCTPOEHHMSI, UCCIIEIOBATH BO3MOKHOCTH IPUMEHEHHS TEOPEM U
dbopmyn Ui perieHus 3a1ad;

- yMETb (OPMYIUPOBATH U JI0KA3bIBATh T€OMETPUUECKHE
YTBEPKACHUS,

- BJIQJICTh MOHATHAMHU CTEPEOMETPHH: MTPU3Ma, TTapalJIeNeITHIIe],
nupamMua, TETPadIp;

- MMETh NPEJCTABIICHUs 00 aKCHOMaX CTEPEOMETPUU U
CJICACTBHUAX U3 HUX U YMCTh IIPUMCHATH UX IIPU PCIICHHUU 3a1a4,

- YMETb CTPOUTH CCYHCHHUA MHOTOT'PAHHHUKOB C MCIIOJIb30BAHUEM
Pa3NIUYHBIX METOJOB, B TOM YHCJIE U METO/A CIIEIOB;

- HUMCTh NPCACTABJICHUC O CKPCHIMBAIOIINXCA MMPAMBIX B
MNPpOCTPaHCTBC U YMCThb HAXOAWUTH YIOJI U paCCTOAHUEC MCKIAY HUMU,

- MNPUMCHATH TCOPEMEI O TAPAJUICITIBHOCTHU IIPAMBIX U MIOCKOCTEH
B IIPOCTPAHCTBE TP PEIICHUH 3a/1a4;

- YMCTb NPUMCHATH MapaJUICIIbHOC ITPOCKTUPOBAHUEC I
n3o0paxeHus Guryp;

- YMETb IPUMEHATH IIEPIECHIUKYIISIPHOCTH MPSMOM U TUIOCKOCTH
MIPU pelIeHUH 3a7ay;

- BJIAZICTh NOHATUAMU OPTOTOHAJIBHOC ITPOCKTUPOBAHUC,
HAKJIOHHBIE U UX IIPOEKUUH, YMETh IIPUMEHATE TEOPEMY O TPEX
MEPIEHINKYIApax IIpU PELICHUN 3a1aY;

- BJIQJICTh MOHATHAMU PACCTOSHIE MEXy GUTypamMu B
IIPOCTPAHCTBE, OO NEPIEHIUKYIISP ABYX CKPEIIMBAIOLINXCS

- YMETb PUMEHSATH JJIs1 pELICHUs 331a4 CBOMCTBA
IUIOCKUX U IBYTPaHHBIX YIJIOB, TPEXTPAHHOTO YIJIa, TEOPEMBI
KOCHHYCOB U CHHYCOB JUIsl TPEXTPAHHOTIO YIJa;

- BJIA/IETh MTOHATHEM NEPIEHIUKYIIPHOE CEUEHHE
MIPU3MBI U YMETh IPUMEHSITh €r0 IPH PEIICHUN 33/1a4;

MMETh MPEJICTABIIEHUE O JBONCTBEHHOCTH NPaBUIIbHBIX
MHOTOTPaHHUKOB;

BJIA/IETh MOHATUAMU LIEHTPAJIbHOE U NapaJuIeIbHOE
IIPOEKTHUPOBAHHUE U IPUMEHATDH UX MPHU MOCTPOECHUH CEYEHUM
MHOTOTPaHHUKOB METOJIOM IIPOEKLIUI;

- MMETh MPEJCTABIIEHNE O Pa3BEPTKE MHOTOTPaHHUKA U
KpaTyailieM IIyTH Ha TIOBEPXHOCTH MHOTOTPaHHUKA;

- HUMETh NPEJCTABIEHNE O KOHNYECKUX CEUEHUSX;

- UMETh NPEJICTAaBIEHUE O Kacaroumxcs chepax u
KOMOHMHAIIMH T€J BPallleHUsl U yMETh IPUMEHSTh UX NPU
pELIeHNH 3a]1a4;

- MPUMEHSTH MIPH PELICHUN 337a49 GOPMYITy PacCTOSHHS
OT TOYKH JI0 IJIOCKOCTH;

- BJIJIETh Pa3HbIMU CIIOCOOAMM 3a/1aHus MIPSIMOM
YpaBHEHUSMH U YMETh IPUMEHSITH [IPH PEIICHUHN 3a]1ay;

- MIPUMEHSTH NIPU PELICHUHN 3a/1a4 U JOKa3aTeIbCTBE
TEOPEM BEKTOPHBIN METOJ U METOJl KOOPIMHAT;

- MMETh NpeJCTaBlIeHHnE 00 akcuomMax o0bema,
MPUMEHSTH POPMYIIBI 00BEMOB MPSMOYTOJIBHOTO
napajuleJienunes1a, IpusMbl U MUpaMuUbl, TETpadipa Npu
pELIeHNH 3a]1a4;

- IIPUMEHSTH TEOPEMBI 00 OTHOLIEHUSX 00BEMOB IPH
pELIeHNH 3a]1a4;

- MPUMEHSTh HHTETPAJ ISl BBIYMCIICHUS 00bEMOB U
MIOBEPXHOCTEN TeJ BpallleHNUs], BBIYMCIICHUS TI0La 11
cepuueckoro nosica 1 00beMa IAPOBOTO CIIOS;

- MMETh MPEJICTABIIEHUE O JIBIKEHUSIX B IPOCTPAHCTBE:!
napajIeIbHOM [IEPEHOCE, CHMMETPUU OTHOCUTEIBHO




NPSIMBIX ¥ YMETh IPUMEHATDH UX IIPH PELICHUH 3a7a4;

- BJIAZICTh IOHATUCM YI'OJI MCKAY HpSIMOfI U IIJIOCKOCTBIO U
YMCETb NPUMCHATH €ro Npu pClICHNUU 3a1a4,

- BJIAJIETh NOHATUSAMH JBYTPAHHBIN YrOJI, yrOJI MEKIY
IJIOCKOCTAMU, HCPHCHAUKYIIAPHBIC IMJIOCKOCTH U YMCTh MPUMCHATH UX
IIpU PELICHUH 3a/1a4;

- BJIAZICTh NIOHATUAMU ITPU3MaA, TAPAJIICIICIIUIICA U IPUMCHATH
CBOMCTBA MapalIeNICIIUIE A [IPU PEIICHUH 33134,

- BJIaACTh IIOHATUEM HpHMOyTOJII:HLIﬁ nmapajijieJICnumnca u
MPUMEHATH €ro IIPU PELICHUH 3a1a4;

- BJIAZICTh NOHATUAMU IMUPaMHJa, BUAbI ITIUPaMU, 3JICMCHTLI
IIPAaBUJILHOM NIUPaMUIbl U YMETh IPUMEHSATD UX IIPU PELICHUHU 3a/1a4;
- MMETh NPEJCTABIIEHUE O TeopeMe Diiepa, MPaBUIbHBIX
MHOT'OrpaHHUKAaXx,

- BJIaACTh IIOHATHUEM IIJIOIIaau HOBerHOCTeﬁ MHOT'OTPaHHUKOB
A YMETh NPUMEHATH €r0 IIPHU PELICHUH 3aad;

- BJIAJIETh MOHATHAMM TeJa BpalleHus! (LWIMHIp, KOHYC, IIap U
cdepa), UX CeueHHsI U yMETh IPUMEHATh UX MPHU PeIICHUH 33]1a4;

- BJIAZICTh NIOHATUAMU KACATCIbHBIC MTPAMBIC U IIJIOCKOCTH U
YMETh NPUMEHATH U3 IIPU PEIICHUN 3a4a4;

- HUMCETHh NPCACTABJICHUA O BIIMCAHHBIX U OIMMCAHHBIX C(l)ean u
YMCTb NPUMCHSATH UX IMPU PCUHICHUUA 3aa4;

- BJIaACTh IIOHATUAMU 06'I)GM, 00BEMEI MHOT'OTpaHHUKOB, TCJI
BpallleHUs ¥ IPUMEHATh UX [IPU PEIICHUN 3a4a4;

- HMMETH IIPEJCTABICHUE O Pa3BEPTKE LUIMHIPA U KOHYCA,
IUIOIIAAH ITOBEPXHOCTH HUJIMHIPA U KOHYCa, YMETh IPUMEHATH UX IIPU
pelIeHny 3a/1ay;

- UMETh MPEJCTABICHNE O TUIOIMAIN chepbl U yMETh MPUMEHATh
€ro IpH PELICHNUH 3a4a4;

- YMCTh pClIaTh 3aJa4r Ha KOM6I/IHaIII/II/I MHOT'OT'PpaHHUKOB U TCJI
BpallCHUS;

- MMETh NPEJCTABIIEHUE O [10J00MH B IPOCTPAHCTBE U YMETh
pemark 3a/1a4 Ha OTHOIIEHHE 00BEMOB U IJIONIa/IeH OBEPXHOCTEN

IIJIOCKOCTH, LIEHTPAJIbHON CUMMETPHUH, IOBOPOTE
OTHOCHTEIILHO MPSIMOM, BAHTOBOW CHUMMETPUH, YMETh
MIPUMEHSTH UX MPU PELICHUH 33/1a4;

- HMMETH NPEACTABICHHUE O IUIOIIAIN OPTOrOHAIBHOMN
IIPOEKIINH;

- HMMETH IIPEJCTaBICHUE O TPEXTPAHHOM U MHOTOTPaHHOM
yIJIe U IPUMEHSATh CBOMCTBA INIOCKUX YIJIOB MHOTOTPAHHOTO
yria Ipy PEelIeHUH 3a1a4;

- MMETh IPEJCTABIIEHUS O PeoOpa3oBaHUM 110100Ms,
TOMOTETHH U YMETh IPUMEHATDH UX IPHU PEIICHUHN 3a]1a4;

- YMETh PelIaTh 3a7a4y Ha INIOCKOCTH METOIaMHU
CTEPEOMETPHUH;

- YMETh IPUMEHSATH (HOPMYITBI 00HEMOB MPH PEIICHUN
3a1a4




OJ00HBIX (pUryp.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH JIPYTUX MPEIMETOB!

- COCTaBJIAATh C MCIIOJIb30BAaHUEM CBOICTB Fr€OMETPHUUECKUX
¢buryp MmareMaTHUECKHE MOJIEIH JUIs PELUICHHUS 3a/1a4 MPAKTHYECKOTO
XapakTepa U 3a/1a4 U3 CMEKHBIX AUCLUILINH, UCCIEI0BATh
[IOJIyYE€HHBIE MOJIEII U MHTEPIPETUPOBAThH PE3YNbTAT

BekTopsl 1 — Bitagete mOHATUAMY BEKTOPBI M UX KOOPAUHATHI; - JlocTkenue pe3ynbTaToB paszaeina II;

KOOPANHATBI B | — YMETh BBINOJHATH OII€pALlMM HaJl BEKTOpaMH, - HaXoJUTh 00bEM IapaljiesienuIea U TeTpalipa,

HPOCTPAHCTBE | — HCI0JIb30BATh CKAISPHOE MPOU3BEACHUE BEKTOPOB IIPU 3aJaHHBIX KOOPAMHATAMU CBOUX BEPILIUH;
pELIeHNH 3a]1a4; - 3aJ1aBaTh NPSIMYIO B IPOCTPAHCTBE;
- IPUMEHSTH YpaBHEHHE TUIOCKOCTH, (POpMyITy pacCTOSTHUS - HaXOJUTh PACCTOSIHUE OT TOUKH JIO IIJIOCKOCTH B
MEX]ly TOUKaMH, ypaBHEHHE cephl IPU PELICHNUH 3a/1a4; CUCTEME KOOPJIMHAT;
- MPUMEHSTH BEKTOPBI U METOJ KOOPAWHAT B IPOCTPAHCTBE IIPH | — HAXOJUTh PACCTOSIHUE MEXY CKPEIIMBAIOLIIUMUCS
pelIeHnH 3a1a4 MPSIMBIMU, 33JJaHHBIMU B CUCTEME KOOPJAUHAT

Hcropus — MMeTs TpeIcTaBIeHHE O BKJIAJIE BBIIAIONMXCS MaTeMaTHKOB B | JlocTikeHue pe3ynbTartos paszena 11

MaTeMaTUKHU pa3BUTHE HAYKH;
- IIOHUMAaTh POJIb MAaTEMATHUKU B pa3Butuu Poccun

Metoaml — Hcnonp30BaTh OCHOBHBIE METOBI JOKA3ATENbCTBA, TPOBOIUTH - JocTtrmxenue pe3ynbTaToB pasjaena I

MaTeMaTUKHU JI0Ka3aTeIbCTBO U BBIMOJIHATH OIIPOBEPKEHUE; — MIPUMEHITh MATEMAaTUYECKHE 3HAHUSI K UCCIIEI0BAaHUIO
- IIPUMEHATh OCHOBHBIE METO/IbI PEIICHUS MaTeEMaTHYECKIX OKpYKAroIero Mupa (MoIeTMpoBaHue PU3MIECKUX MPOIIECCOB,
3a/1ay; 3aJ1a4l SKOHOMUKH)

- Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTEepU30BaTh KPAaCOTY U COBEPLIEHCTBO OKPYXKAIOLIET0 MUpa U
IIPOU3BEACHUN UCKYCCTBA;

- MIPUMEHSATH IIPOCTEUIINE IPOTPAaMMHBIE CPEJICTBA U
NIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUH
MaTeMaTU4eCKHX 3a/1a4;

- I10JIB30BAThCs MTPUKIIAIHBIMU IIPOTPAMMAaMHU U ITPOrpaMMaMu
CUMBOJIBHBIX BBIYHMCIICHUH JUISl UCCIIEA0BAHUS MAaTEMaTHYECKUAX
00BEKTOB




YuyeOHO-TEMaTHYECKOE IJIAHUPOBAHUE 110 MATEMATUKE B 10 kaacce

Anredpa

Ne n/m

HanmenoBanue pa3aejioB 1 TEM

KoJau4ecTBO 4acoB

BCEIo

JICKIIU U

MPAaKTHKA

BI/IIILI ACATCIbHOCTH yYallluXcs

1-3

[ToBTOpenue matepuana 7 — 9 k1accos

3

3

JlelicTBUTEIbHBIE YHCJIA

12

7

HarypainbHble 1 Lienble 4ucia.

PanmonansHbIe ynca.

HppanyoHanbHble YUCIA.

MHO0XeCTBO AeHCTBUTENBHBIX YUCEIL.

11-13

Monynb IeCTBUTEIBHOIO YHCIA.

14

Merox MaTeMaTUYECKOW MHAYKLIUH.

15

Koumponvnas paboma Ne 1 no meme:
«/eticmeumenvHule wuciay.

CB00OOTHO OMEpHpPOBATh MOHATHUAMH: HATYpajJbHOE YHCIIO,
MHOXECTBO HaTYpaJlbHBIX YUCEI, LIEJI0€ YUCIIO, MHOXKECTBO
LENBIX YHcell, OOBIKHOBEHHAs ApoOb, JecsTHYHAs IpoOb,
CMEIIAHHOE YHUCIO0, PAaLMOHAJIBHOE YHUCIO, MHOXECTBO
pPaLMOHANBHBIX YUCEN, UPPALUOHAIBHOE YHUCIO, KOpPEHb
CTElEHU N,  JEUCTBUTEINBHOE  YHUCIIO, MHOXECTBO
JIEMCTBUTENBHBIX YUCEJ, T€OMETpUUYECKas MHTEPIPETALUs
HAaTypajlbHbIX, LENbIX, PAlHUOHAJIbHBIX, JEHCTBUTENBbHBIX
4yuced, TMOHUMaTh ¥ OOBSICHATH  PA3HUILy  MEKIY
MO3UIIMOHHON ¢ HENO3WIIMOHHOM CHCTeMaMM 3alucu
YUCE; IEPEBOAMUTH YUCIA M3 OJHOM CHCTEMBI 3aIMCH
(cucTeMBbl  CUMCIICHHS) B  JIPYrylO; JIOKa3blBaTh WU
WCMOJB30BaTh  MPU3HAKK  JEIIUMOCTH, CYMMBI U
MPOU3BEAEHUS NIPU BBINIOJIHEHUM BBIUYMCICHUN U PELICHUU
3a7a4; BBINOJHATH  OKPYIJIECHHME  pallMOHAIBHBIX U
HPpPALMOHAIBHBIX  YMCEI C  3aJaHHOM  TOYHOCTBIO;
CpaBHHUBATH JIEWCTBUTENBHBIC YKCIa Pa3HBIMU CIIOCO0AMH;
YIIOPSIIOUMBATh YUCIIA, 3aMMCAHHBIC B BUIC OOBIKHOBEHHOMN
W JECITUYHOM  JpoOu,  uuciia,  3aluCaHHble  C
WCTIOJIb30BaHUEM apH(PMETHYeckoro KBaJpaTHOTO KOPHS,
KOpHeH creneHu Oonbiie BTopoit; Haxomuth HOJ] 1 HOK
Pa3HBIMH CIIOCOOAMM M HCIIOJB30BaTh MX IMPH PEIICHUU
3aJla4y; BBINOJIHATH BBIYMCICHUS W INpeoOpa3oBaHUS
BBIPQKECHUM, CONEPIKAIIUX JCHCTBUTEILHBIE YUCIA, B TOM
YUCJIE€ KOPHU HATYypAJIbHBIX CTENEHEH;  BBINOJIHATH
CTaH/IapTHHIE TOXKJIECTBEHHBIE npeoOpa3oBaHUS
TPUTOHOMETPUYECKUX, JIOTAPU(PMHUUCCKUX, CTEICHHBIX,
HWPPalMOHAJIbHBIX BbIPAKEHUI




Yucnosble GpyHKINN. 10 6

16-18 | Onpenenenrie YuCIOBON (YHKIWUHU U CIIOCOOBI ee 3a/laHHsl. 3 2 dopmynarpoBaTh ONpeAeIeHUs] HAWOOBIIETO 1
HaMMEHBILIEro 3HaYeHU N QYHKINH, YETHOW U HEYETHON
(yHKUWH, TeOpeMBbl O CBOMCTBaX TpauKOB YETHBIX U
HeuéTHhIX QyHKUMH. Haxoaute Hanbonbiiee u

19-21 | CpoiicTBa (yHKIHIA. 3 2 HalMEHbIlIee 3HaUeHUs! (PyHKIUH Ha MHOXKECTBE 110 e€
rpaduky. MccienoBaTh GyHKINIO, 3aJaHHYIO (hOPMYIIOH,
Ha 4y€rHOCTh. CTPOUTH rpad Ky QYHKIHH, UCIONB3YS
YETHOCTh MJIM HEYETHOCTh. BBINOIHAT r€OMETPUYECKHUE

22 [Neproauueckue GpyHKIMHY. 1 - npeoOpa3oBaHus rpauKoB QYHKIUI, CBSI3aHHBIC C
napasuiebHBIMK MEPEHOCAMH, PACTSIKEHUSMHE, CKATHSIMHU 1
CHMMETPHSIMH, OTHOCHTEIEHO KOOPIMHATHBIX OCEH.
dopmynrpoBaTh OnpeaencHrue 00paTUMON QYHKIHH.
PacrioznaBaTh 0OpaTHMyt0 (YHKIIHIO 110 €€ TpaduKy.

23-24 | O6paTHbIe QYHKIUH. 2 1 YcTaHaBiIMBaTh 00PATUMOCTh (DYHKIIHH.
dopmynrpoBaTh ONpeAeIeHUE B3aUMHO 00paTHBIX
¢ynkuuii. [IpoBepsTh, SIBIAIOTCS U IBE JaHHbIE GYHKIIUU

25 Koumponvrnas paboma Ne 2 no meme: « Hucnogule 1 1 B3anMHO obpatHbIMU. Haxonuts oGpaTHyto QyHKUMIO K

dynxyuy. naHHOW oO0paTmoit GyHkuuu. [1o rpaduky naHHOI
(GyHKUINU cTPOHUTH Tpaduk oOpaTHON QYHKIHH.
Tpuronomerpuyeckne pyHKIHUU. 24 15

26-27 | YucnoBasi OKpY:KHOCTb. 2 1 DopMyIUpPOBATH OMPEJICTICHUE PaTUaHHON MEPHI
yriia. HaxoauTes paanaHHyIo Mepy yriia Mo ero rpajaycHOu

28-29 | YucnoBasi OKpY>KHOCTh Ha KOOPAMHATHOM TIOCKOCTH. 2 1 MEpe U rpaJyCHYIO MEPY yTJia MO €ro paJluaHHoOl Mepe.
BbIUuCHsATh UIMHBL IyT OKPYKHOCTEH.

30-32 | Cunyc u kocuHyc. TaHreHC ¥ KOTaHTeHC. 3 2 DopMyIpOBaTh OLPEAEIIEHUSI KOCUHYCA, CUHYCA,
TaHTEHCa U KOTaHIeHca yrila MOBOpOTa. BBICHATH 3HAK

33-34 | TpuroHoMmerpuyeckue GyHKIIUU YHCIOBOTO apryMEHTA. 2 1 3HAQYEHUN TPUTOHOMETPUYECKUX
(GyHKIMH. YIIpoIaTh TPUTOHOMETPUYECKIE BhIPAXKEHUS,

35 Tpuronomerpudeckue GyHKIIMH YTIIOBOTO apryMeHTa. 1 1 HCIIOJIb3Ysl CBOMCTBA YETHOCTU TPUTOHOMETPUUCCKHUX
¢dyHKIME. DOpMYITHPOBATH ONPENCICHHUS TIEPUOINY ECKON

36-38 | Oyukimu y =sin X, y = COSX , UX CBOMCTBA U rpaHKH. 3 2 (yHKIMY, €€ TIaBHOTO NIepHoJa. YIIPOIIATh §

39 Konmpononan paboma Ne 3 no mene: I TPUTOHOMETPHYUECKHE BBIPAXKEHH S, UCTIONIB3YSI CBOWCTBA

«Tpueonomempuuecxue QyHxyuuy.

ONEPpUOJUYHOCTHU TPUT'OHOMETPUUCCKUX
N % O\ x4




40-41 [Moctpoenue rpaduka GpyHkun y = mf (x) 2 1 1 ¢yukumid. OMUChIBaTh CBOMCTBA TPUTOHOMETPHYECKHUX
¢yskiuit. CTpouTh Tpaduku GYHKIHN HAa OCHOBE
rpadMKOB YeTHIPEX OCHOBHBIX TPUTOHOMETPUYECKUX

42-43 Hoctpoenne rpaguka pynxuun y = f (kx) 2 ! ! ¢yukuumii. [IpeoObpa3oBbIBaTH TPUTOHOMETPHYECKHE

44 I"paduk rapMOHIYECKOro KonehaHus. 1 - 1 BBIPAYKEHUSI HA OCHOBE COOTHOUIEHUW MEXTY

45-46 | OynkuMK y = 18X, Y = CIgX, X CBOHCTBA U TpaduKu. 2 1 1 TPUTOHOMETPUUCCKUMU (DYHKITUSMU OJHOTO M TOTO Ke

47-49 | ObpaTHbBIE TPUTOHOMETpUYECKUE (PYHKIIHH. 3 1 2 apryMmenTa. [1o 3HaUeHUAM OJJHOM TPUTOHOMETPUUYECKON
(YHKINU HAXOIUTH 3HAYCHUS OCTaIBHBIX

TpHFOHOMeTqueCKHe ypaBHeHI/Iﬂ n HepaBeHCTBa. 9 3 6 lpl/ll Ul‘lUlVlCllJl/l"lCL«l\l/lA (’i‘lyﬂl\ul/ll\/‘l TOTOKEC Cll)l ylVlCl’l Ia.
50-53 | Ilpocreiimye TpUrOHOMETPUUECKHE YPABHEHUS U 4 1 3 DopMyIIpOBaTh ONPEAEIIEHUs aPKKOCUHYCA, apKCUHYCA,
HEpaBEHCTBA. apKTaHTeHca, apKKoTaHTeHca. HaxoquTh 3HaueHust
00paTHBIX TPUTOHOMETPUIECKUX (PYHKIMH AT OTAETbHBIX
TaOJIMYHBIX 3HAYCHUI aprymenTa. Mcnonb3ys moHsThs
apKKOCHHYCa, apKCUHYCa, apKTaHTeHCa, apKKOTaHTeHCa,

54-57 | Merojpl penieHnsl TPUTOHOMETPUYECKUX YpaBHEHUM. 4 2 2 peuaTs IpOCTEUINE TPUTOHOMETPUYECKUE YPABHEHHUS.
dopmynrpoBaTh CBOMCTBa 00pATHBIX
TpUroHOMeTpuueckux QyHKiuil. CTpouTs rpaduku
($yHKIMI HA OCHOBE I'pa)MKOB YETHIPEX OCHOBHBIX

58 Koumponvrnas paboma Ne 4 no meme: «Ilpocmetiuiue 1 - 1 00paTHBIX TPUTOHOMETPUYECKUX (PYyHKIUI. Ypoiars

MPUSOHOMEMPULECKUE YPAGHEHUS». BBIpAKEHHSI, COeprKalIre o0paTHbIE TPUTOHOM ETPUIECKUE
byHKINH.
PacniozHaBaTh TPUTOHOMETPUYECKHE YPaBHEHHS
1 HepaBeHCTBa. Pemarh TpUroHOMETpHYECKHEe YpaBHEHUS,
CBOAAIIMECS K areOpandecKiM ypaBHEHUSIM, B YaCTHOCTH
pemarb OJHOPOIHBIE TPUTOHOMETPUIECKUE YPaBHEHHS
[IEPBOM M BTOPOU CTEIEHU, a TAKXKE PEIIAThH
TPUTOHOMETPHYUECKHE YPaBHEHUS, TPHUMEHSISI METOJT
pasIoKEeHUs Ha MHOXKUTENU. Pemars npocreiimue
TPUTOHOMETPHUECKHE HEPaBEHCTBA

IIpeoOpa3oBaHue TPUTOHOMETPUYECKHX BhIPAKEHUH 22 8 14

59-61 | CuHyc 1 KOCHHYC CYMMBI M pa3HOCTH apTyMEHTOB. 3 1 2

62-63 | TaHreHc cyMMbI ¥ pa3HOCTH apTyMEHTOB. 2 1 1

64-65 | ®opMyIbl IPUBEACHUS. 2 1 1 [TpeoOpa3oBBIBATH TPUTOHOMETPHUECKIE BEIPKEHHS HA

66-68 | ®opmyiibl 1BOMHOrO aprymeHTa. GopMybl HOHUKEHUS 3 1 2 OCHOBE COOTHOLICHU MEK/Ty TPUTOHOMETPHICCKUMHU




CTEICHH. (YHKIMSME OTHOTO M TOTO JK€ apryMeHTa, Ha OCHOBE
69-71 | IlpeoOpa3oBaHKEe CYMMBbI TPUTOHOMETPUYECKHUX (DYHKIIHIH 3 1 2 dhopmyn crnokenusi. Onupasich Ha (hOPMYJIbI CIIOKEHUS,
B MTPOH3BEICHNUE. JIOKa3bIBaTh (hOPMYIIBI TPUBEAEHUS, (DOPMYIIBI TBOWHBIX
72-73 | IlpeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPHUICCKUX 2 1 1 yriaoB, (hOpMyJIbl CYMMbI H Pa3HOCTH CHHYCOB (KOCHHYCOB),
(GyHKIHI B CymMMy. (hopmMyIbl TpeoOpa3oBaHus IPOU3BEICHHS
74 I[IpeoGpasoBanue BeIpakeHuss Asinx+ BCOSX K BHIy 1 1 - TPUTOHOMETPUYECKUX (PYHKUUH B CyMMY.
C sin(x + l‘). IIpeo6pa3oBEIBATE TPUTOHOMETPHYCCKHIE BEIPAKEHUS Ha
- ocHoBe (OpMYIT IpUBENeHHS, (HOPMYJT IBOHHBIX U
75-78 | Merojibl penieHusi TPUTOHOM ETPUYECKUX YpaBHEHHH. 4 1 3 TOJOBHHHBIX YIIOB, (DOPMYIT CYMMBI H PA3HOCTH CHHYCOB
79 Konmpoavhas paboma Ne 5 no meme: 1 - 1 (xocuHycoB), GOpMyYI IpeodpazoBaHHUs IPOU3BEACHHS
«Tpuzonomempuueckue ypagueHus U HepaGeHCMEay. TPUTOHOMETPHYECKUX (PYHKIIUI B CyMMY
80 3auem Ne | 1 - 1
Komnuekcabie yncia. IIpoussognas. 38 15 23
KomniiekcHble 4yncia. 9 5 4 |
81-82 | KomruiekcHblie yuciia u apu(METHUECKUE ONepalluy HaJl 2 1 1 3HAKOMCTBO C HOBBIM MHOXECTBOM 4YHCET W HX
HUMH. npuMeHeHHeM B MaTemMaTuke. OBJajeHHe YMEHHIMH
pa3nuyath  JISWCTBUTENBHYIO W MHUMYIO  4acTH
KOMITJIEKCHBIX uucen. OBlajicHHe YMEHHUSMHU CKIIaJIbIBaTh
83 KomnuiekcHble yncna 1 KoOopAMHATHAS TUIOCKOCTb. 1 1 - KOMIUIEKCHBIE YMCJa, BBIIOIHATH CIOKEHHE C MHHUMBIMHU
yrciaamu. OBajieHue YMEHUSIMH YMHOXAaTh KOMIUIEKCHBIE
4rcia, BBINOMHATH YMHOXEHHE C MHHUMBIMH YHCIAMU.
84-85 | Tpuronomerpuyeckasi popMa 3aHCci KOMIUIEKCHOT'O 2 1 1 OBnajzienne  yMEHMSMM  BBIIOJHATH — apu(MeTHUECKUEe
yucia. JEeUCTBUS C KOMIUIEKCHBIMH YHCIaMH M YHCIAMH, UM
conpsbkeHHbIMH.  OBJNajJeHHe  YMEHUSIMH  HAXOIUTh
pPa3HOCTh KOMIUJIGKCHBIX YHCEN, HaXOAWTh Pa3HOCTb C
86 KomruiekcHbIe yrciia U KBaJpaTHbIC YPaBHECHUS. 1 1 - MHUMBIMH uuciamy. OBIaJieHUE yMEHHSIMHU BBIIOJIHAThH
JieTIeHe KOMIIEKCHBIX YHCel.
OBnajgeHue yMEHUSMH HaXOJUTh MOIYJIb KOMIUIEKCHOTO
87-88 | Bo3BeneHne KOMIIEKCHOI'O YKMCIa B CTEIICHbD. 2 1 1 quciIa.

H3BneueHue Ky6I/I‘IeCKOFO KOpHA M3 KOMITJICKCHOI'O
qucia.

OBnajeHre yMEHUSIMH CTPOUTH CYMMY M Pa3HOCTh
KOMILICKCHBIX 4YHCCII, MOTPOTUBOIIOJOXKHBIC KOMIIJICKCHBIC
qucia. OBHaZ[eHI/Ie YMECHHUAMH HAaXOJHUTh MHOXCCTBO TOYCK
KOMIUIEKCHOM  TuiockocTd.  OBiajieHHe  yMEHUSAMHU




89

Koumponvnas paboma Ne 6 no meme:
«Komnaexcuvie uuciay.

3allMChIBaTh KOMIIJICKCHBIC 4YHCJIa B TpHFOHOMGTpPI‘IGCKOfI
dhopme.

OBJ’IaZ[eHI/Ie YMCHUSAMU HAXOOUTH apryMCHTBI KOMIIJIEKCHBIX
YHUCElL

OBJ’IaZ[eHI/Ie YMEHUSAMU BBIIIOJHCHUA YMHOXKCHUA U JCIICHUA
KOMITJIEKCHBIX YHCEN B TPUTOHOMETPUYECKOH (hopMe.
33KDGHHGHI/IG yMeHI/Iﬁ BBIITOJTHCHUS YMHOXXCHHUA U JCIICHUA
KOMILJICKCHBIX YHCENlT B TPUTOHOMETpHYECKOH Qopme,
HCMOJb3Yysd U3YYEHHBIE CBOMCTBA.

OBHaZ[eHI/Ie YMCHUSAMU HAXOAWUTHL KOPHHU KBaApaTHBIX
YPaBHEHWH NPHU OTPUNATENBHOM TUCKPUMUHAHTE.

IIpousBoanas. 29 10 19
90-91 | YucnoBsle NOCIE0BATENBHOCTH. 2 1 1
92-93 | IIpenen yucIOBOM MOCIEIOBATENLHOCTH. 2 1 1
94-95 | llpenen dhyHKIMH. 2 1 1
96-97 | Onpenenenue NPOU3BOTHOM. 2 1 1
98- BelunciieHre Npou3BOIHBIX. 3 1 2
100
101- JuddepenupoBanue CI0XKHON (QYHKIIUH. 2 1 1
102 HuddepennmpoBanue 00paTHON QYHKIHH.
103- VYpaBHeHHe KacaTenbHOH K rpaduKy QyHKIHU. 3 1 2
105
106 Koumponvnas paboma Ne 7 no meme: «Onpedenenue 1 - 1

NPOU3BOOHOUY.

107 3auem Ne2 1 - 1
108- [TpumeneHnue MPOU3BOAHOM [T UCCTENOBAHUS (PYHKIIHMA. 3 1 2
110
111- [MocTpoenue rpadukoB QyHKIHHA. 2 1 1
112
113- [TpumeneHnue MPOU3BOAHOM TS OTHICKAHUSI HAUOOBIINX 4 1 3
116 Y HAMMEHBIINX 3HAYEHUH BEINYMH.
117- Koumponvnas paboma Ne 8 no meme: «Ilpouzeoonasy. 2 - 2

118

dopMynHupoBaTh ONpeACICHIE TPOU3BOAHON (BYHKIINH B
TOUKE, IPABHUJIA BBIYMCIICHHSI IPOU3BOAHBIX. Haxoauth
MPOU3BOIHBIC (DYHKIIMI, YPaBHEHUS KacaTEIbHBIX TpafuKa
(hYHKITMH, MTHOBEHHYIO CKOPOCTb JBHYKCHUS
MaTepualibHON TOYKH. MICIonb30BaTh MEXaHUUECKUN

Y TEOMETPHYCCKUI CMBICI POU3BOIHON B 3a7a4ax
MEXaHUKH U TCOMETPHH.




Kom0nHaToprka u BepOSITHOCTb. 7 3 4
119- [paswio ymuoxenus. KomOuHaTopHbIC 3a124H. 2 1 1 OnepupoBaTh OCHOBHBIMH OnucaTeIbHBIMUA
120 IlepecTaHOBKH W (paKTOPHAIBI. XapaKTepUCTUKAaMH  YHCIOBOrO  Habopa; TOHSATHAMMU:
121- Bb100p HECKOIBKHX 3JIEMEHTOB. BHHOMHHAIBHBIC 2 1 1 TeHepaibHas COBOKYITHOCTH W BBIOOpDKA; OMEPHUPOBATH
122 K09 UIIMEHTBI. MOHSATHSMH: YacTOTa M BEPOSATHOCTH COOBITHS, CyMMa H
123- CrnyyaitHbie COOBITHSI M UX BEPOSTHOCTH. 3 1 2 [IPOU3BEACHUE BEPOSTHOCTEN; BBIYHUCIATH BEPOATHOCTH
125 COOBITHH Ha OCHOBE IMOACYETA YHMCIa HCXOJOB; BIIAJETh
IoBTOpenue 11 - 11 OCHOBHBIMU  TIOHSATHSMH KOMOMHATOPUKH H  yMETh
126- Anre6pa 9 9 MIPUMEHATh UX MPU peleHnH 3a/1a4; UMEeTh MpeCTaBlIeHIe
134 00 OCHOBaX TEOPUU BEPOSTHOCTEH; UMETh MPEJICTABIICHHUE O
135- Hmozo6as konmponbhas paéoma. 2 - 2 JUCKPETHBIX M HEMpPEPBIBHBIX CIYYalHBIX BEIMYMHAX U
136 pacnpeneneHusXx, 0 He3aBUCHMOCTU CIyYalHBIX BEIHYHH;
MMeTh IMpEJICTaBIeHHEe O MaTeMaTUYeCKOM OXUAAHUU U
JUCTIEPCUH CITyYalHbIX BETHMYMH; UMETh IpeJCTaBIeHHUE O
COBMECTHBIX  pAclpeleIeHus X  CIydalHBIX  BEJIWYHH;
MOHUMATh CYTh 3aKOHa OONBIINX YHCEl M BHEIOOPOYHOTO
METOJIa U3MEPEHNUsI BEPOSITHOCTEN; UMETh MPEJICTaBICHHUE O
HOPMaJbHOM pAacIpeleIeHud W MpHUMepax HOPMaIbHO
pacnpenenéHHbIX CIy4aifHbIX BENTUYUH
HUToro: 136 47 89
I'eomerpus
Ne HaumeHoBaHme pa3aenoB U TeM KoanyecTBo 4acos Buasl 1esTeJIbHOCTH yYAIIUXCSA
n/n BCero JeKIHN | MPaKTHKH
Beenenue. IlapanieqbHOCTL NPAMBIX, HPSAMOIi U IJIOCKOCTH. 12 5 7
1 [Ipeamer crepeoMeTpuu. AKCHOMBI CTEPEOMETPHH. 1 1 -
2 Hexotopsbie cneacTBus U3 akCuOM. 1 1 - Hcnonb3ytoT OCHOBHBIE aKCOMBI CTEPEOMETPUM, MMOHATUS
3 Pemenue 3aa4 no Teme: « AKCHOMBI CTEPEOMETPUI» 1 - 1 0 MapaJuIeIbHOCTH MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE
4 ITapasuienbHOCTh NPSIMBIX B IPOCTPAHCTBE. 1 1 - IIpY PCHICHUH 3a1a4.
5 [TapannensHOCTH TPSMOM Y TIOCKOCTH. 1 1 -
6-7 Pemenue 3amau no teme: «IlapamienbHOCTb NPSMBIX, 2 - 2
HPSIMOM U INIOCKOCTH).
8 CKpenmBaomumecs npsmele. 1 - 1
9 Yron Mexny NpsSMbIMH. 1 1 -
10- Pemenne 3anad no teme: «llapamienbHOCTb MPSIMBIX, 2 - 2
11 HPSIMOM U INIOCKOCTH).




12 Koumponvnas paboma Nel no meme. «llapanienvnocmo 1 1
NPSAMbIX, NPAMOU U NAOCKOCTUY.
MapanyienbHOCTH MIIOCKOCTeH. TeTrpadap u mapasiesienuiesn. 7 4
13- [Napannensusle mnockocTH. CBoNWCTBA MapauIeNbHbBIX 2 1
14 TJTIOCKOCTEH. BremonHsSoT M300pakeHUsT B3aMMHOIO  PACIIOJIOKEHUS,
15- Terpasap. [lapamnenenunen. 2 1 NPUMEHSIOT TPU3HAKA NApPaJUIEIbHOCTH TMpPU PELICHUH
16 3a/1a4, CTPOSIT CEUEHUSI.
17- 3a7a4u Ha TOCTPOCHUE CEUCHUM. 2 1
18
19 Koumponvnas paboma Ne2 no meme: «llapannenvhocmo 1 1
nnockocmetl. Tempasop u napanienenuneoy.
IlepnieHAUKYJIAPHOCTD NPSAMBIX U IIOCKOCTEHM. 17 12
20 IIepnienAMKyJIIpHBIE NIPSMBIE B IIPOCTPAHCTBE. 1 -
[TapannenbHble psMBbIe, TEPHIEHIUKYIIPHbIE K TIIOCKOCTH. Hcnone3ytoT npu3Haku NEPICHANKYISIPHOCTH TPSMBIX H
21- [Tpu3Hak nepreHUKYJISPHOCTU IPSIMON U IIJIOCKOCTH. 2 1 IIJIOCKOCTEN B IIPOCTPAHCTBE.
22 Teopema o npsAMOi, NEPIEHIUKYISIPHON K IIJIOCKOCTH. Pemarot 3amaun CBA3aHHBIE C BEIYUCICHUEM JUITUH
MepIIEHANKYIISIpa U HAKJIOHHBIX K MJIOCKOCTH, TPUMEHSTh
23- Pemenne 3anad no teme: «llepneHanKyIIpHOCTD MPSIMBIX 2 2 CBOICTBA MEPIEH MKy IAPHOCTH MITOCKOCTEH.
24 U IIJIOCKOCTEN».
25- Paccrosinue ot Touku 1o mwiockoctd. Teopema o Tpex 2 1
26 NEPIEHANKYJIIpax.
27 Yron Mex1y nNpsMON U IIOCKOCTHIO. 1 1
28- Pemenue 3ana4 no teme: «llepnenauKkyasspHOCTb NPSIMBIX 3 3
30 1 TUIOCKOCTEH.
31- JByrpanHsiii yron. [IpusHak neprneHuKyJIspHOCTH ABYX 2 1
32 miockoctel. [Ipu3Hak nepneHauKyIsIpHOCTH JBYX
IIJIOCKOCTEH.
33- [IpssMOyToNbHBIN TTapaJICIenUuIIe/. 2 1
34
35 Koumponvrnas paboma Ne3 no meme: 1 1

«llepnenouxynapHocms NPAMbIX U NIOCKOCME.




36 | 3auem Nel 1 - 1
MHOrorpaHHHUKH. 14 3 11
37- ITonarue mHororpanHuka. [Ipusma. 3 1 2 PaznmuuaroT oCHOBHBIE BH/IbI MHOTOTPAHHHUKOB.
39 PacrnozHatoT BUbI MHOTOTPAHHHUKOB M (DOPM HX CEUeHHIA,
40- ITnpamupa. IIpaBunbHas nupamuaa. Y ce4eHHAs! TUPaMUAJA. 4 1 3 BBINIOJIHSIFOT UX ITOCTPOEHUSL.
43
44- Cummertpus B mpoctpaHcTBe. [loHsTHE TpaBUIBHOTO 5 1 4
48 MHOTOIpaHHHKA. DJIEMEHThl CHMMETPUH MPaBUIbHBIX
MHOTOTPaHHHKOB.
49 Koumponvnas paboma Ne 4 no meme: «Mnozoepanuuxuy. 1 - 1
50 3auem Ne2 1 - 1
HexoTopble cBeleHUs U3 INIAHUMETPHUH. 12 4 8
51- VYTl U OTPE3KHU, CBSI3aHHBIE C OKPYKHOCTBIO. 4 1 3 Pemaror 3amauu ¢ ucnons3zoBanueM teopeM MeHenast u
54 UeBsl
55- Pewienue TpeyroibHUKOB. 4 1 3
58
60- Teopemsr Menenas 1 UeBbl 2 1 1
61
62- Qmuaric, runepoona u napadosna 2 1 1
63
68 IloBTOpEHME 6 - 6
HToro 68 20 48
Y4eOHo-TemMaTHYeCcKOe IUIAHNPOBaHUe N0 MaTeMaTuke B 11 kiacce
Auredpa
Ne n/m HaunMeHoBaHuUe pa3feioB U TeM KoanyecTBo 4acos
BCero JIeKIHUH NPAKTHKH Buapl 1esiTeJIbHOCTH yYalIuXxcs
1-2 [ToBTOpenue matepuana 10 kiacca 2 - 2
MHoro4J1eHbl. 10 3 7
3-5 MHOrowIeHbl OT OJIHOM IEPEMEHHOM. 3 1 2 OnepupyloT TOHATHSIMH MHOTOYJIEHBI OT OJHOH W
6-8 MHOro4IeHbl OT HECKOJIBKUX TEPEMEHHBIX. 3 1 2 HECKOJIBKUX IIEPEMEHHBIX; HCIIOJIB3YIOT IpPU PELICHUU
9-11 VpaBHEHMs BBICILIHX CTEIIEHEH. 3 1 2 Teopemy besy wu cxemy T'opuepa; ympomaror
CUMMETPUUYECKHNE U OAHOPOJHBIE MHOTOWIEHBI; PEIIaroT
12 Koumponvnas paboma Nel «Muozounenvly 1 - 1 YPAaBHCHHUS BBICIIUX CTCICHCH.




Crenenn u kopHH. CTeneHHbIe GPyHKINH. 24 7 17
13-14 | IlonsATHE KOPHS n-11 CTENEHN U3 JeHCTBUTENBHOTO YUCIA. 2 1 1 ITpuMeHSIOT onpeaeeHre KOPHS N-i CTENEHU
ONPEENSIIOT 3HaYeHne (PYHKIMK 10 3HAUCHUIO apTyMeHTa
15-17 y= Q/; . 3 1 2 MPH Pa3IHYHBIX COCO0ax 3a1aHus QYHKLINH; CTPOSIT
OyHKIMY , IX CBOCTBA 1 IPaQUKH. rpaduK QYHKIHMH; OMUCHIBAIOT MO TpaduKy U 1Mo Ghopmyiie
18-20 | CoiicTBa KOPHS 1-if CTENCHH. 3 1 2 MOBEJICHUS ¥ CBOMCTBA (PYHKIMU, HAXOMAT 110
21-24 | Tlpeobpa3oBaHue HPPaOHAILHBIX BEIPAsKEHHH. 4 1 3 rpaduky GyHKIIMH HAUOOJIBIIINE U HAMMEHBIIIHE
25 Koumponvrnas paboma Ne 2 «Cmenenu u koprHuy. 1 - 1 3HAUEHWUS, ITPH MTOCTPOSCHUY TPAPUKOB UCIIOIB3YIOT
26-29 | [loHsATHE CTENEHU C JIIOOBIM PallMOHAIBHBIM II0KA3aTeIeM 4 1 3 npaBmia npeoOpa3oBanus rpa)ukoB
30-33 | CrenenHble QyHKINHU, MX CBOWCTBA U TPa(UKH. 4 1 3
34-35 | M3BnedeHne KOPHS U3 KOMIUIEKCHOT'O YHCIIA. 2 1 1
36 Koumponvnas paboma Ne3 «Cmenennvie pynxyuuy. 1 - 1
ITokasaTenbHas u Jorapugpmuyeckas GQyHKIUM. 31 9 22
37-39 | IlokaszarenbHasi PyHKIIUS, €€ CBOWCTBA U TpaduK. 3 1 2 Onpeaensitor 3HaYeHUE (QYHKIIMH 110 3HAYCHUIO
apryMeHTa Mpy pa3JIM4HbIX CIIOco0ax 3aJlaHus (PYHKIIUU;
CTpOSIT
40-43 | [loka3aTenbHbIE ypaBHEHMS. 4 1 3 rpadMK moKa3aTenbHOU (YHKINH; OMHUCHIBAIOT 110
rpaduKy U 1o Gopmyie IOBEACHUS U CBOWCTBA (DYHKIIUH,
HAXomAT 1o rpaduKy QyHKIUN HAaUOOIbIINE U
44-45 | IlokazaTenbHbIC HEPABEHCTBRA. 2 1 1 HaVMEHBIINE 3HAUCHUS, UCIIOIb3YIOT IIpaBUia
npeoOpazoBaHus rpaduKoB
pelaroT Mmokas3arelbHble YpaBHEHHS U HEPaBEHCTBA, MX
46-47 | IousTre norapudma. 2 1 1 CHCTEMBI;
WCTIONB3YIOT ISl TPUOJIMKEHHOTO PElIeH!s YpaBHEHHH 1
HEpaBEHCTB TpaUUIECKUil METOA
48-50 | Jlorapudmudeckas QyHKIUS, €€ CBONCTBA U rpaduK. 3 1 2 1300paXaroT Ha KOOPAMHATHOM IIOCKOCTH MHOXECTBA
pelleHN HEPaBEHCTB U X CHCTEM, PeIIatoT
MoKa3aTellbHbIe HEPABEHCTBA, IPUMEHSISI KOMOMHAIIIO
51 Koumponvnas paboma Ne 4 « Peuienue noxazamenvbHuix 1 - 1 HECKOJIPKUX aJlr'OPHTMOB.
YpasHeHutl u HepageHcmey. JIeMOHCTPUPYIOT 3HAHUS O TIOKa3aTeIbHON (DYHKIIMHU, €€
CBOMCTBax M rpaduKke, O pelieHuH ypaBHEHUH U
HEpaBEHCTB
52-55 | Caoiictsa norapudmos. 4 1 3 BBIYUCIISIIOT JIOTapH (MBI YK CEIT TIO ONPEACICHUIO 1

BBITIOJHSIIOT
npeoOpazoBaHus JOrapu(HMHUUECKUX BBIPAKEHUH




56-60

Jlorapudmuueckre ypaBHeHUsI.

61-63

Jlorapudmuueckrie HepaBeHCTBA.

64-66

HuddepennupoBanue nokasarenbHON 1 JOrapupMUIECKON
GyHKIUH.

67

Koumponvrnas paboma Ne 5 « Peutenue noeapugpmuueckux
VpasHeHUli U HepaseHCme»

OTPEENSIIOT 3HaYeHne (PYHKIMK 10 3HAUCHUIO apryMeHTa
MPH Pa3IHYHBIX COCO0aX 3a1aHus QYHKLINH; CTPOSIT
rpaduk sorapuMUYIECKOi (PYHKIIUU; OMMCHIBAIOT 110
rpaduky u 1o Gopmyiie IoBeIeHUS U CBOMCTBA (DyHKIUH,
HaXomAT 1o rpaduKy QyHKIUN HauOOIbIINE U
HaMMEHbIIINE 3HAYCHUS, UCIIONB3YIOT MTpaBUia
npeoOpazoBaHus rpaduKoB

BBITTOJTHSIOT apr(MeTHYecKne IeHCTBUS, coueras yCTHbIE
Y IHCbMEHHBIE TIPUEMBI;

HAXOIAT 3HaUCHUs Jiorapu(ma; MPOBOIST MO U3BECTHBIM
(dhopmynam npeoOpa3oBaHUs OYKBEHHBIX

BBIPKEHHH, BKIIOUAIOMINX JOTapu (MBI

peaoT JorapugMUIecKie ypaBHEHHUs, X CUCTEMBL;
WCTIONB3YIOT ISl TPUOIMKEHHOTO PELICHUS

ypaBHEHUH rpad)uaecKrii MEeToI; N300pa)xkaroT Ha
KOOPJIMHATHON TJIOCKOCTH MHOKECTBA

peLIeHN YpaBHEHUHN U UX CUCTEM,

WCTIOJIB3YIOT CBOWCTBA (QYHKIHHA

(MOHOTOHHOCTb, 3HAKOIIOCTOSIHCTBO)

pearoT JorapuMuIecKiue HepaBeHCTBa, IPUMEHSS
METO/1 3aMEeHBI TTePEMEHHBIX

JUISl CBEZIEHU S JIOTapru(PMUIECKOTO HEPABEHCTBA K
palroHaIbHOMY BHIY, CBOMCTBA MOHOTOHHOCTH
norapupmMuyueckoi GyHKINH,

WCTIONB3YIOT ISl TPUOJIMKEHHOTO PELICHUS] HEPaBEHCTB
rpaduueckuii MeTos

UCTIONB3Ysl POpMYJIBI, OCYIIECTBISIOT MEPEX0/ K HOBOMY
OCHOBaHHUIO,

BBITIOJTHSIOT MPe00pa3oBaHusl BEIPKEHHH

BBIYUCIISIOT MMPOM3BOJHEIE U TIEPBOOOPA3HEIE
MPOCTEHIINX MOKa3aTeNbHBIX U JIOTapU(MUUECKHX
(GYHKUWH, peraroT NpakTHYECKHEe 3a7a4H ¢ TIOMOIIBIO
anmapata 1upHepeHIInaTbHOr0 U MHTErPAIbHOTO
WCYHCIICHHS




IlepBooOpa3Has 1 HHTerpaJ.

68-70 | IlepBooOpasHas U HEONPEICICHHBIM HHTErPAJl.
71-75 | OnpeneneHHbI HHTErpal
76 Koumponvnas paboma Ne 6 «llepsoobpasnas u unmezpany.

HaxonsT nepBooOpasHbie st CyMMBbI GYHKIUH 1
npou3BeneHns QYHKINU HA YHCIIO

WCIIOJIB3Ysl CIIpaBOYHBIE MaTEPHUAIIBI;, BBIYUCIISIOT
HEOIPEECIICHHbIEC UHTETPaJIbl;

MIPUMEHSIOT CBOMCTBA HEOIPEIEIEHHBIX HHTErPaJoB B
CJIOKHBIX TBOPUYECKUX 3aJlayax

npuMessiioT ¢popmyny Hetotona-JleliOanna st
BBIYMCIIEHUS TIJIO0IIA] U

KPUBOJIMHENHOMN Tpaneuuu, BBIYMCISAIOT TUIONIa b
¢urypsl, orpaHuueHHON TpauKaMu QyHKIIHIA;
BBIYUCIISIFOT UHTETPAJL, UCIIOJIB3YSI TEOMETPUYECKHUE
CO00pakeHus1, BBIYUCIISIOT MJIOMAAb (GUTYpHI,
OTpaHMYEHHON IpaKOM CTEIeHHON

(YHKIWY 1 KacaTelnbHOW K HEMY B JAaHHOW TOUYKe

JJ1eMeHTbI TEOpUHU BepOHTHOCTeﬁ M MAaTeMATHYeCKOM
CTATUCTHUKMU.

77-78 | BeposTHOCTB U TreoMeTpusl.

79-81 | HesaBucumble MOBTOPEHUS UCTIBITAHUHN C IBYMs HCXOJaMU
82-83 | Cratuctuueckue MeTopl 00paboTKH WHPOPMALITH

84-85 | I'ayccoBa kpuBasi. 3aKOH OOJIBIIIMX YHCEIL.

Hcnonb3yroT OCHOBHBIC MTOHATHS CTATUCTUKH, TIPABUJIO
CITOXKECHUS

U YMHOXKEHUS BEPOSATHOCTEMN, CBOMCTBO BEPOSITHOCTEN
MPOTUBOIOJIOKHBIX COOBITHH

WCIOJIB3YIOT MPOCTEHINNE TIOHATHUS TCOPUU
BEPOSTHOCTEH, BBIYUCIISIOT

(akTopHabl, MepecTaHOBKH, COYETaHHS, pa3MEICHHUS
WCIOIb3YIOT OCHOBHBIE IMOHITHS KOMOMHATOPUKH
UCIONB3YIT (popmyiy OuHoma HeroToHa, CBOMCTBA
OMHOMUHATbHBIX

KO3((pUITUEHTOB TPU PACCMOTPEHUHU TPEYTOJIbHUKA
ITackans

00CYX/Iat0T CBSI3b KOMOMHATOPUKH U TCOPUU
BEPOSATHOCTEH,

pPaccMaTpPUBAIOT MOHATHE TEOMETPUIESCKON BEPOSITHOCTH




YpaBHenus u HepaBeHcTBa. CricTeMbl ypaBHEHHI H
HEpPaBEeHCTB.

33

24

86-89 | PaBHOCMIIBHOCTH ypaBHEHUII.

90-92 | Obmue MeToIbl pelleH s ypaBHEHUH.

93-95 | PaBHOCHJIBHOCTH HEPABEHCTB.

96-99 | YpaBHEHUS U HEPABEHCTBA C MOAYJISMHU.

100 Koumponvnas paboma Ne 7 « Ypasnenus u nepagencmeay.

101- YpaBHEHUS U HEPABEHCTBA CO 3HAKOM pajJiuKaJa.
103

104- YpaBHEHUS U HEPABEHCTBA C ABYMs IIEPEMEHHBIMH.
105

106- Jloka3aTenbCTBO HEPABEHCTB.
108

109- Cucrembl ypaBHEHMI.
112

113 Koumponvnas paboma Ne 8 « Ypasnenus u nepasencmea.
Cucmemvl ypasHeHuil 1 HepaseHcms .

114- 3agadu ¢ mapaMmeTrpamu.
118

[Ipou3BoaST paBHOCUIIBHBIE IEPEXOJIBI C IEITBIO
YIPOIIEHUS YPaBHEHHUS,

JIOKa3bIBAIOT PABHOCUJIBHOCTD YPABHCHCHHM, BHITIOIHSIOT
MPOBEPKY HAWJICHHOTO PEIICHUS C IIOMOIIBIO
MOJICTAHOBKH U y4deTa 001acTh JOIMYCTUMBIX 3HAUCHUH
MPEIBUIAT BOBMOXKHYIO TIOTEPIO UM MPUOOPETEHHE
KOpPHSI ¥ HAXOJIAT IyTH

BO3MOXKHOT'O M30€raHust OIUOOK; MPUMEHSIOT METOJIbI
pelIeHus anredpanyecKux ypaBHEHHUH CTEIeH: n > 2,
pelIaoT PalvoOHAILHBIC

YpPaBHEHUS BBICIINX CTEIICHEH METOIaMU Pa3JIOKEHHS Ha
MHOKUTEITU WA BBEJICHUEM HOBOU IMEPEMEHHOI; peIaroT
paloHaIbHBIC YPABHEHUS, COICPIKALIIE MOJTYJIb,
MPOU3BOAST PABHOCHIIBHBIC MIEPEXOJIBI C EITBIO
YIPOIIEHUS HEPABCHCTB; JIOKa3bIBAIOT PABHOCHIIBHOCTD
HEPaBEHCTB HA OCHOBE TEOPEM PaBHOCUIHLHOCTH,
BBITIOJHSIOT MPOBEPKY HAWJICHHOT O PEIICHUS C TIOMOIIBIO
MOJICTAHOBKH U y4deTa 001acTh JOIYCTUMBIX 3HAUCHUH
CTPOST MHOXKECTBO TOUEK TIOCKOCTH, YJIOBIETBOPSIOIINX
HEPaBEHCTBY

pEIIaloT ypaBHEHUS C IEIOYUCIICHHBIMH TTEPEMEHHBIMU U
rpaduyecku pemarT HepaBeHCTBA C IBYMS
nepeMeHHBIMU

METOJIOM IMOJICTAHOBKH, PEIIAIOT CUCTEMBI YPaBHEHHI C
JIBYMSI HEU3BECTHBIMU METOJIOM aJIre0panyecKoro
CJIOXKEHUS, IPUMEHSIOT Pa3JIMYHbIC CIIOCOOBI IPU
PEIICHUY CUCTEM YPaBHEHUM, PEIIA0T CUCTEMY TPEX
ypaBHEHUI C TpeMs NIepEMEHHBIMU

COCTABJISIOT TUJIAH UCCIICIOBAHNS YPABHECHUS B
3aBUCUMOCTH OT 3HAYEHUH MapaMerpa;

OCYILECTRIISIFOT pa3pabOTaHHBIN IIJIaH; PEIIAlOT
ypaBHEHUS U HEPABCHCTBA C IIapaMeTpaMu

OnpeAenstoT Npyu KaKuX 3HAYCHUAX MapaMeTpa
KBaJIpaTHOE YpaBHECHUE

VMIMEET JIBa KOPHS, OJIH KOPEHb, HE UMEET KOPHEH.




119- IloBTOpEHME 16 - 16
134
135- Umoeosas konmponvhas paboma 2 - 2
136
HUToro: 136 34 102
I'eomerpus
Ne n/m HaunMeHoBaHuUe pa3feioB U TeM Koan4yecTBo 4acos
BCero JIeKIUH NPAKTHKH
BexTopsl B mpocTpaHcTBe. 6 3 3
1 ITonsitue BexkTopa. PaBeHCTBO BEKTOPOB. 1 1 -
Hcnons3ytoT 0OCHOBHBIE MOHATHSA 11 BEKTOPOB B
2-3 CrnoxeHne 1 BbluMTaHHE BEeKTOpoB. CyMMa HECKOIBKUX 2 1 1 IIPOCTPAHCTBE, IIPABUII CII0KEHUS U BBIYUTAHUS BEKTOPOB
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIO. B NIPOCTPAHCTBE, TOHATHS KOMIUIAHAPHBIX BEKTOPOB MPHU
peleHuy 3aaa4
4-5 Komnutanapnsle Bektopsl. [IpaBuiio napainenenunena. 2 1 1 BBINIOTHAIOT IEHCTBYS HaJl BEKTOPAMH B IIPOCTPAHCTBE,
Pasnoxxenune BekTopa 1o TpeM HEKOMITJIaHAPHBIM paziokeHHne BEKTopa Mo TPeM HEeKOMITJIaHAPHBIM
BEKTOpaM. BEKTOpaM.
6 3auem Nel. 1 - 1
MeToa KOOpPAMHAT B MPOCTPAHCTBE. 15 4 11
7 [IpsimoyronbHas cucteMa KOOpAUHAT B MPOCTPAHCTBE. 1 1 - Hcnonp3yroT npu perieHny 3aiad 1eKapToBb
Koopannats! BekTopa. KOOPJIMHATHI B TPOCTPAHCTBE, (hOPMYJIIBI KOOPIMHAT
8 CBs13p MEXIy KOOpIMHATAMH BEKTOPOB M KOOpMHATAMHU 1 - 1 BEKTOpA, CBA3b MEX/Ly KOOPAMHATAMHU BEKTOPOB U
TOYEK. KOOPJIMHATAMH TOYEK, (HOPMYIIbI BHIYHCIICHHS
9-11 IIpocrelimmue 3ana4u B KoopauHaTax. GopMyssl KOOPIAUHAT 3 1 2 CKaJIAAPHOrO IMIPOU3BECHHS BEKTOPOB, BHIYMCIICHUS YIJIa
CEpEeANHBI OTpe3Ka, JUIMHBI BEKTOPA, PACCTOSHUSA MEX]TY MEX]Ty IPSIMBIMH, TUIOCKOCTSIMH; BBIITOJTHSIOT A€HCTBHS
JIByMsl TOYKaMHU. HaJl BEKTOPaMH, PEIIAIOT CTEPEOMETPUUECKIE 3a1aun
12 Yroa MeXTy BEKTOPAMH. 1 - 1 KOOPJMHATHO-BEKTOPHBIM METOJIOM
13 CxkansipHOe MPON3BEICHUE BEKTOPOB. 1 1 -
14-15 | BeluucieHue yrioB Mexay IpSMbIMH U TUIOCKOCTAMU 2 - 2
16-17 | IloBTOpeHME TEOPUH U PEIICHUE 3a/1a4. 2 - 2




18

LentpanbHas cummerpusi. OceBas CUMMETPHS

1
19 3epkanbHas cummerpus. [lapainensHeiil mepeHoc 1 1
20 Pemenne 3a1ad mo teme: «JIBKEHHUS 1 1
21 Koumponvrnas paboma Ne 1 «Koopounamul mouxu u 1 1
KOOPOUHAMbl 8EKMOPAY
Hunaunap, KoHyc u map. 16 13
22 ITonsiTne nunuHapa. 1 - Hcnonb3yroT NOHATHE O Tenax BPALLECHUS U
23-24 | Ilnomaap MOBEPXHOCTH IMIMH/PA. 2 2 MOBEPXHOCTAX BpallEHUs, NPSIMOU KPYroBOM LHIJIMHJP,
25 ITonsiTue KoHyca. 1 - €ro 2JIEMEHTHI, OCEBBIE CEUEHUS, IEPIIEHIUKYIIIPHBIE OCH;
26 [Tormaae NOBEPXHOCTH KOHYCA. 1 1 CEYEHHsI, apajuIeNbHbIE OCH, IIPSIMOM KPYrOBOH KOHYC,
27-28 | YceueHHbIil KOHYC. 2 2 €r0 AJIEMEHTHI, OCEBBIE CEUEHUS KOHYCa; CEUeHHUS,
29 Cdepa u map. YpaBHenue chepsl 1 _ MepIeHINKYISIPHBIE OCH; CEeUEHHS, TPOXOISIIIE Yepe3
30 BzaumHoe pacnionoxeHue cepbl ¥ IIOCKOCTH 1 1 BEpIUNHY, IIap, chepa, CeeHNe Mapa MI0CKOCTEIO,
31 KacaTenbHasi II0CKOCTb K cepe 1 1 KacaTe/bHas IJIOCKOCTh K cepe, KOMOUHAIUS
32 Tlnomans chepst 1 1 MHOTOrpaHHUKOB 1 Tel BPAIICHUA.
33-35 | Pemrenue 3a1a4 Ha MHOTOTPaHHUKH, [MJIMHAP, KOHYC U 3 3 BrInonHsior puCyHKH ¢ KOMOMHAIMEH KPYTIIbIX TeN 1
map. MHOTOIPaHHHUKOB; COOTHOCST MX C X OIMUCAHHSIMH,
36 Koumponvnas paboma Ne2 «LJununop, komyc, wmapy. 1 1 HEpTeRaMU, APryMEHTHPYIOT CBOM CyXIEHI 00 3ToM
37 Bauem N2 1 1 PAacIoNOXKEeHNH, PELIaloT 3aJ]aull Ha BEIYHCIICHHE
TUTOIIA/Iel TIOBEPXHOCTEH KPYTIIBIX Tell, pEIIaloT 3a/1a4u,
TpeOyIolIre pacio3HaBaHUs PA3IMYHBIX Te BpAIleHUS U
UX CEUEHUN, IOCTPOECHHUS COOTBETCTBYIOIIUX YEPTEKEN.
O0BeMbI TeJI. 17 13 ]
38 [onstre oobema. OOBEM MPIMOYTOIBHOTO 1 - Hcnonw3yroT nonstre 00 00beMe, OCHOBHBIC CBOWCTBA
rapajuieNenumnea. 00bEeMOB, (hOPMYJIBI JIJIsl BEIYUCIICHUSI 00bEMOB
39-40 | OOBeM NPSIMOYTOJILHOTO MapaJiieliCnuIe/a. 2 2 MHOTOTPaHHUKOB: MPSIMOYT'OJIBHOTO TIapasuiesieluie/a,
41 OO0BeM MPSMOii IPU3MBI. 1 1 MIPU3MEI, THPAMUIEI, IPUMEHSIOT (POPMYILI IS
42 OO0beM HuIMHpa. 1 1 BBIYHCIIEHUS 00bEMOB TEJI BpAIllEHHUS: IIUIMHApPa, KOHYCa,
43 Brruncienre 00beMOB Tell C IIOMOIIBIO OMPEIECIICHHOT O 1 - mapa. Pemaror 3a1a4u BBIYMCIUTEIBLHOIO XapaKTepa Ha
MHTErpana. HEMoCpeCTBEHHOE MPUMeHeHHe HopMyIT
44-45 | O6beM HAKIOHHOM IPH3MBL 2 1 00bEMOB MHOI'OI'PAHHUKOB U KPYTJIBIX TEJI, B TOM YHCJIC B
46 OGbeM IMPaMUIbL. 1 1 XOJI€ pelICHHsI HECIIOKHBIX TPAKTHUECKHX 3a/1a4.
47 O0bem KoHYycCa. 1 1
48 O0Obem mapa. 1 1
49-50 | OOBeM mapoBOro CErMeHTa, IAPOBOTo CJIO0S U IIAPOBOT0 2 1




CEKTOpA.

51 O0beM chepsi. 1 - 1
52 Pemenue 3anad no teme: « OObEMBI TEI. 1 - 1
53 Koumponvnas paboma Ne 3 «Obvembl meny. 1 - 1
54 3auem No3. 1 - 1
55-68 | IloBTOpeHHe 14 - 14
Hroro 68 14 54




