ITosicHUTENbHAA 3aNIHCKA

PaGouas nporpamma no anrebpe u HavanaMm aHanuza (yriayOneHHbI ypoBeHb) 1 10-11 kjaccoB cocraBiieHa B cooTBeTcTBUU ¢ DenepanbHbIM

rOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CpeIHEro ooiiero o0pa3oBaHusl, YTBEP)KICHHBIM MPUKa30M MUHHUCTEPCTBa 00pa30BaHUsl U HAYKU
P® ot 17.05.2012 Ne413( B pen.0129.06.2017).

Asnsercs vactpto OCHOBHOM 00pa3oBaTeNbHOM IporpamMMmbl cpeaHero obmiero obpaszoBanuss MKOVY Topuyxmackoit COILLl MakapbeBCKOTo
MYHUIIUTIATBHOTO paiiona Koctpomckoii oGmacT.

HporpaMMa COCTaBJICHA Ha OCHOBC:

PaGoueit mporpammbl kypca «AnreOpa M Hayala MaTeMaTUYECKOrOo aHanu3a» (yriayOJeHHBI YPOBEHb) K MPEIMETHOW JHHUM Y4eOHHKOB
A.I''MopakoBuya u ap.10-11kmaccel./COopuuk pabouux mporpamm. AnreOpa u Hauana Marematudeckoro ananusa( coct. T.A.BypmucrpoBa) —
M.:IIpocBenienue,2018r.

HCHOJ’II)?»yeMHe y‘Ie6HI/IKI/IZ

Mopakxosuu A.I'.,CemenoB I1.B. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOrO aHailIu3a,reoMeTpus. Anredpa M Hadajga MaTeMaTUYECKOTO
a”anu3a ( 6a30BbIi U yrioyOsneHHbI ypoBeHH) ( B 2 yacTtax).10 knacc// [lon pegakuueit Mopakosuua A.I'.,000 « MOl MHEMO3MHA»

Mopakxosuu A.I'.,CemenoB [1.B. Marematuka: anreOpa M Hauyana MaTeMaTHMYeCKOTO aHajiu3a, reoMerpus. Anredpa M Hayalla MaTeMaTU4YeCKOro
aHayin3a ( 6a30BbId M yrayOsiaeHHbIN ypoBHH) ( B 2 yacTsx).11 knacce// [loa pemakiueit Mopakosuya A.I'.,000 « MOl MHEMO3UHA.

[Toropenos A.B. MaremaTuka: anredpa M Hadajga MaTeMaTH4YeCcKOro aHainu3a, reomerpus. ['eomerpust ( 6a30BbIi M yriyOnéHHbIN ypoBHH).10-11
kiaccel, AO U3patensctBo «lIpocBemenney.

Mecro npenmera B yueOHOM IIJIaHe

VYuebubiii mman  OcHOBHOI o00pa3oBaTenbHOM mporpamMmbl cpenHero oodmero oOpasoBanuss MKOY Topuyxuuckoit COI MakapseBckoro
MyHHIMNAIbHOTO paitoHa KocTtpoMckoit obmacTu mpeaycMaTpuBaeT JUIsl U3ydeHus MpeaMera « MaremaTuka» Ha yriiyOJIeHHOM ypoBHE 6 yueOHBIX
gacoB B Henmemo B10-11 kmaccax. Ha m3ydenne anreOpbl M Hadajdl MaTeMaTHYECKOTO aHAIM3a OTBOJIWTCA 4 y4eOHBIX Yaca B HEJEII0 B TCUCHHE
Ka)XJIOTO Toj1a OOy4eHHS ISl yTiyOJIeHHOTO YpOBHS, Bcero 136 ypokoB, reoMeTpus — 2 ydeOHBIX Yaca B HEJIETIO0 B T€UEHHE KaXI0ro Toja 00y4ueHus,
BCero 68 ypoKoB.
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PacnpezleneHI/Ie yqe6H0ro BPCMCHH IIPCACTABJICHO B Ta6J'II/IIl€.

Maremaruka VYri1yOsieHHbIN YPOBEHD

10 kiace 11 kmacc
Monayne «AnreOpa 1 Hayasia aHAJIU3a) 136 136
Mopyne «I'eomeTpusi» 68 68
Hroro 204 204

1. Ilnanupyemble pe3yIbTATbI OCBOCHHS Kypca

JIMYHOCTHBIE Pe3yIbTATHI

Jluunocmmuule pe3ynrbmamsi 8 cghepe omHoweHUll 00yHarwuxcs K cebe, Kk c6oemy 300p08bio, K NO3HAHUIO ceOs:

— OpHEHTAIUS 00YYaIOIUXCsl HA JTOCTUKEHUE JIMYHOTO CYACThS, PEATU3AINI0 TTO3UTUBHBIX KU3HEHHBIX TIEPCIICKTUB,
WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPEIEICHHI0, CIIOCOOHOCTh CTaBHTh
I[N ¥ CTPOUTH JKU3HECHHBIC TIJIAHBI,

— TOTOBHOCTB M CIIOCOOHOCTh 00€CTIEUUTh c€0€ U CBOMM OJIM3KUM JOCTOMHYIO KM3Hb B IMPOLECCE CAMOCTOSATEIBHOM,
TBOPUYECKOW U OTBETCTBEHHOW 1€ TEITBHOCTH;

— TOTOBHOCTh W CIIOCOOHOCTh OOYYaromuxcsi K OTCTAaMBAaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS,
TOTOBHOCTh U CIOCOOHOCTH BBIPaOATHIBATh COOCTBEHHYIO MO3WIIMIO IO OTHOIICHHUIO K OOIECTBEHHO-TIOTUTHICCKUM
COOBITHSIM TIPOIIIJIOTO ¥ HACTOSIIIETO HA OCHOBE OCO3HAHUS U OCMBICIICHHSI UCTOPUH, TyXOBHBIX IICHHOCTEH U TOCTUKEHUIN
HAIlIEW CTPaHBbI;

— TOTOBHOCTh M CIOCOOHOCTh OOYyYalOIIMXCA K CAaMOPa3BUTHIO W CAaMOBOCIUTAHUIO B COOTBETCTBUU C
OOIIEYCIIOBCYSCKUMH  IIEHHOCTAMU W WJAealaMd  TPaXAAHCKOTO  OOIIeCTBa, TMOTPEOHOCTH B  (PU3HUCCKOM
CaMOCOBEPIIIEHCTBOBAHHH, 3aHATHSAX CIIOPTUBHO-03I0POBUTEIHHOMN AEITEIHLHOCTHIO;

— MPUHATHE W peaju3anus IEHHOCTEH 370pOBOTO W 0e30macHOro o0Opa3a KU3HH, OEpeKHOE, OTBETCTBEHHOE M
KOMITETEHTHOE OTHOIIICHUE K COOCTBEHHOMY (DM3UYECKOMY U TICUXOJIOTHUECKOMY 3/I0POBBIO;
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- HETPUATHE BPEAHBIX MIPUBBIYEK: KYPEHUS, yIOTPEOJCHUS aJIKOTOJIs, HAPKOTHUKOB.

Jluunocmmuule pezynomamsi 6 cghepe omuowenuti ooyuarowuxcs k Poccuu kax k Pooune (Omeuecmsy):

— poccuiickas HIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHUMCKON UACHTUYHOCTH B MOJUKYJIBTYPHOM COILMYME,
YYBCTBO MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOU OOIIHOCTH POCCUICKOTO Haponaa U cyabbe Poccuu, matpuoTusm, roTOBHOCTh K
ciyxeHuto OTeuecTBy, €ro 3aluTe;

— YBKEHHUE K CBOEMY HApOAY, YyBCTBO OTBETCTBEHHOCTH Iepen PonmHOM, ropaocTu 3a cBOM Kpau, cBow Ponuny,
MPOIJIOE U HACTOSIIIEe MHOMOHAIIMOHAIILHOTO HapoJa Poccun, yBaxeHre K rocyJapcTBEHHBIM CUMBOJIaM (rep0, ¢iar, TUMH);

— (opMuUpOBaHHE YBAXKEHUS K PYCCKOMY A3BIKY KaK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii @Denepanuu,
ABJISIOIIEMYCSI OCHOBOW POCCUICKOM MIEHTUYHOCTH U TJIABHBIM (PAKTOPOM HAaLlMOHAJILHOTO CAMOOIIPEACIICHUS;

— BOCITUTAHUE YBAXKEHUS K KYJbTYype, sI3bIKaM, TPAAUIMSAM W OObIYasiM HapoJIOB, MpoKMBarommx B Poccuiickoi
denepanum.

Jluunocmmuule pezynomamsi 6 cghepe omuoueHUli 0OY4arWUXCsL K 3aKOHY, 20CYO0ApPCmEy U K 2paiCOaHCKOM) 00uiecmaey:

— IPaKJAHCTBEHHOCTh, TPaXJAaHCKas NO3ULMUSA AKTUBHOTO M OTBETCTBEHHOIO 4YJIEHA POCCHIICKOro OOIIecTBa,
OCO3HAIOUIEr0 CBOM KOHCTUTYLIMOHHBIE TIPaBa U 00S3aHHOCTH, YBAXKAIOLIETO 3aKOH U MPABOIMOPSIIOK, OCO3HAHHO MPUHUMAIOIIETO
TpaJMLMOHHbIE HAIMOHAJIBHBIE U OOIIEUEIOBEYECKNE TYMAHUCTUYECKUE U AEMOKPATHUYECKHE IEHHOCTH, TOTOBOTO K Y4acTHIO B
0OIIIeCTBEHHOM JKU3HU;

— NpU3HAHUE HEOTUY>K/1aéMOCTH OCHOBHBIX MPaB U CBOOO]I YEJIOBEKA, KOTOPbIE MPUHAJIEKAT KaXKIOMY OT POKIACHHUS,
TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX MpaB W CB0OOOJ Oe3 HapylieHus MpaB U CBOOOA IPYTHUX JHUI, TOTOBHOCTH
OTCTauBaTh COOCTBEHHbIE NpaBa M CBOOOABI YEJIOBEKAa M TpakJIaHWHA COTJIACHO OOUICNpPHU3HAHHBIM MPUHIIMIIAM U HOpMam
MEXAYHApOIHOTO IpaBa u B cooTBeTCcTBUU ¢ KoHctuTyiueit Poccuiickoit @eaepanuu, npaBoBasi v MOJIUTHYECKAd TPAMOTHOCTD;

— MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M OOIIECTBEHHOM MPaKTHKH,
OCHOBAaHHO€ Ha JMajore KyJlbTyp, a TakKe pa3IUYHbIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHWE CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MUDE;

— WHTEPUOpHU3ALMS LEHHOCTEH JEMOKpPaTMM W  COLMAJIBHOW COJIMJAPHOCTH, TOTOBHOCTb K JIOTOBOPHOMY
PEryJIMPOBAHUIO OTHOUIEHUI B ITPYNIE WIH COUMATBHON OpraHn3aluy;
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- T'OTOBHOCTb 06yf{a}0mnx05{ K KOHCTPYKTHBHOMY YYA4aCTHIO B IIPUHATHHN pemeHHﬁ, 3aTparuBarOnuX HMX IIpaBa U

MHTEPECHI, B TOM YHCJIE B Pa3IM4YHBIX (opMax OOIIECTBEHHOW CaMOOPTaHU3aAIMH, CAMOYIPABICHHS, OOIECTBEHHO 3HAYMMOIl
IeSITeIbHOCTH;

— NPUBEPKEHHOCTh HUIESIM HWHTEPHALMOHATIN3MA, ApPY>KOBbI, PaBEHCTBA, B3aUMOIIOMOIIM HAPOJOB; BOCIHUTAHHE
YBOXUTEIHLHOTO OTHOLICHUS K HAIIMOHATBHOMY TOCTOMHCTBY JIOJCH, UX UyBCTBaM, PEIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh OOYYarOUIMXCS MPOTHBOCTOSTh HUICOJIOTUU JKCTPEMHU3MA, HALMOHAIM3MA, KCEHO(POOUH; KOPPYIIIHUH;
IUCKPUMHMHALIMN TIO0 COLMATBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPHU3HAKaM M JPYTMM HETaTUBHBIM COIIUATBHBIM
SBJICHUSIM.

Jluunocmuvie pe3yromamol 6 cgpepe OMHOUEHU 00YYAIOUUXCSL C OKPYIHCATOUUMU THOObMU:

— HPAaBCTBEHHOE CO3HAHWE M TIIOBEJCHHE HAa OCHOBE YCBOEHHUS OOIIEUYEIOBEYECKUX LEHHOCTEH, TOJIEPAHTHOIO
CO3HAHMSI U MOBENIEHUS B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CHIOCOOHOCTH BECTU AMAJIOT C IPYTMMHU JIIOJbMHU, JOCTUTATh B
HEM B3aUMOTIOHMMAaHUs1, HAXOAUTh OOIINE LIeTN U COTPYIHUYATH JIsl UX JTOCTIKEHUS;

— MPUHITHE TYMAaHUCTHYECKUX [IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U JOOpOKeTIaTeIbHOE OTHOIICHNUE K IPYTOMY
YeNI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CHOCOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAHUE MO3UTHBHOIO OTHOILEHUS K JIIOJIAM, B TOM YHCJE K JIULAM C
OTPaHUYEHHBIMUA BO3MOXKHOCTSIMU 3JI0POBbSl W HWHBaJuAaM; OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
(bu3nUECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO APYTHUX JIIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO IOMOIIIb;

— (opMupOBaHUE BBHIPAKEHHOW B MOBEICHUU HPABCTBEHHOW MO3UIMHU, B TOM UYHCJE CIOCOOHOCTH K CO3HATEIIbHOMY
BEIOOPY 7100pa, HPABCTBEHHOTO CO3HAHUS W TMOBEJCHHUS Ha OCHOBE YCBOCHHS OOIIEYETIOBEUYECKUX IIEHHOCTEW W HPABCTBEHHBIX
YyBCTB (4€CTH, A0JTA, CIIPABEIIIMBOCTH, MUJIOCEPIUS U APYKETIOOUS);

— pa3BUTHE KOMIIETEHIIMI COTPYIHHUYECTBA CO CBEPCTHUKAMH, JE€THbMHU MIAJIIETO BO3pacTa, B3POCIBIMH B
o0pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATENIbCKOM, MPOSKTHON U IPYTUX BUAAX AEATEIHHOCTH.

Jluunocmuvle pesynbmamvl 6 cghepe OmHOWIEHU O00YYAIOWUXCA K OKPYJICAlOWemMy MUupy, OJICUGOU npupooe,
XY0024ceCm8eHHOU KyIbmype:
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- MHUPOBO33PCHUC, COOTBCTCTBYIOIICC COBPCMCHHOMY YPOBHIO PAa3BHUTHUA HAYKH, 3HAYUMOCTH HAYKH, TOTOBHOCTH K

Hay4YHO-TEXHUUYECKOMY TBOPYECTBY, BJIaJICHUE JTOCTOBEPHON MH(POpPMAIMEN O MEPEAOBBIX JOCTHKEHHUIX U OTKPBITUSX MUPOBON
Y OTE€YECTBEHHOIN HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 yCTPOICTBE MUpa U OOILECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HAa MPOTSHKEHUU BCEW JKU3HH;
CO3HATENFHOE OTHOIICHHE K HEMpPEpPhIBHOMY OOpa30BaHUIO KAaK YCJIOBHMIO YCIHEIIHOW MpOo(eCcCHOHATBbHOM U OOIIECTBEHHOM
NEeSATENbHOCTH;

— AKOJIOTMYECKas KyJIbTypa, OEpeKHOE OTHOILIEHUS K POJHOM 3emie, NpUpoAHbIM OoratcTtBam Poccun u mupa;
ITIOHUMaHUE BIIMSHMS COLUAIBHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJTHON U COLMAIIBHON CpEbl, OTBETCTBEHHOCTH
32 COCTOSIHME IIPUPOJHBIX PECYPCOB; YMEHHMS M HABBIKM Pa3yMHOI'O MPHUPOAOIOJIB30BAaHUS, HETEPIIMMOE OTHOLIEHHE K
AEUCTBUAM, IPUHOCALINM BPE]] SKOJIOTUH; IPUOOPETEHHE OIBITA SKOJIOT0-HANPABICHHOMN 1€ATEIbHOCTH;

— ACTETUYECKOE OTHOLIEHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTPONCTBY COOCTBEHHOIO OBITA.

Jluunocmuuvle pesyrbmamul 6 cghepe omHoweHu 00y4arWuxcs K cemve U pooumensm, 6 mom 4Yucie no020moseKa K
CEeMEUHOU HCUSHU:

— OTBETCTBEHHOE OTHOIICHHUE K CO3JaHUI0 CEMbUA Ha OCHOBE OCO3HAHHOI'O MPUHATHUS LIEHHOCTEN CEMENHOM KU3HU;

— HOJIOKUTENbHBI 00pa3 CceMbH, POAUTENILCTBA (OTIOBCTBA M MAaTEPUHCTBA), MHTEPUOPHU3ALUS TPaJAULUOHHBIX
CEMEWHBIX LIEHHOCTEH.

Jluynocmuvle pezynomamsl 6 cgepe omuoweHus obyuarowuxcs K mpyoy, 8 cgepe CoOYuanbHO-IKOHOMUUECKUX
OMHOULEHUIL:

— yBakeHUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alIIUTE CBOE COOCTBEHHOCTH,

— OCO3HaHHBINA BHIOOp OyayiIel Mpodeccuu Kak MyTh U CIOCO0 peain3alii COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

— TOTOBHOCTh 00YyYarolUXcs K TPyA0BOM MPOPECCHOHANBHON EATETbHOCTH KaK K BO3MOKHOCTH YyYacTHUsl B PEILICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOJIEM;

— NOTPEOHOCTh TPYIUTHCS, YBaXEHHUE K TPyAy U JIOASIM TpyHda, TPYAOBBIM JOCTHKEHHSM, IOOPOCOBECTHOE,
OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHUE K PA3HBIM BUAAM TPYAOBOU AEATEIbHOCTH;

— TOTOBHOCTbH K CAMOOOCITYKUBaHHIO, BKJIIOYast 00OYy4YEHHE U BHIMOJIHEHUE JOMAITHUX 00S3aHHOCTEH.
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Jluunocmmuole pesyilomamsl 6 C¢€p€ ¢u3uqea<020, ncuxonocuiecKkozo, CouualbHoco U aAKA0emMu4ecKoo 6ﬂa20n0ﬂylluﬂ

00YHAIOUUXCSL:

— ¢usnyeckoe, HAMOLMOHAIBHO-TICUXOJOTUYECKOE, COLMAIBHOE  Onaromoiydyve  OOydYarolMXCs B KU3HU
oOpa30BaTeNbHOM OpraHu3alliy, OILYIIEHUE JETbMH O€30MaCHOCTH U IICUXOJOTMYECKOro KoMm@opTa, HHPOPMAILMOHHON
0€30IacCHOCTH.

MeranpeaMeTHbIE PE3YIbTAThI
PerynsiTuBHbIE YHMBepCcaJbHbIe YueOHbIe JeliCTBUA
BbinyCKHMK HAYy4YHTCH:

— CaMOCTOSITEJIBHO ONPENENATh LEIW, 33a1aBaThb NApaMeTpbl U KPUTEPUH, 1O KOTOPBIM MOYKHO OIPENEIUTh, YTO LIEJIb
JNOCTUTHYTA;

— OLCHUBATh BO3MOXKHBIE IMOCJIEJCTBUS TOCTHKEHUS MOCTABJICHHOM LENM B JIEATEIbHOCTH, COOCTBEHHOM KU3HU U JKU3HU
OKPYXAIOIKX JIFOAEH, OCHOBBIBAsICh Ha COOOPAXKEHUSIX 3TUKH U MOPAJIH;

— CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 33J]a4H B 00pa30BaTEIbHON IEATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

— OLIEHUBaThb PECYpChl, B TOM YHCIIE€ BpeMsi U JApPyrHe HeMaTepualbHbIe PECYpChbl, HEOOXOAUMBIE JUIsl JOCTHIKEHHUS
MMOCTaBJIICHHOM 11€JIH;

— BbIOMpaTh MyTh JOCTHXKEHUS IIE€JM, IUIAHUPOBAaTh PELICHHE IMOCTaBICHHBIX 3ajady, ONTHUMH3UPYS MaTepHallbHble U
HEMaTepHuaJlbHbIC 3aTPaThI;

—  OpraHu30BBIBaTh 3(H(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJI JOCTUKEHHUSI IOCTABJICHHOM 11eIH;

—  COIOCTaBJISITh MOJIYYEHHBIA PE3YNbTAT IEATEIbHOCTH C MOCTABICHHOMN 3apaHee 1Eeblo.
Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
BpInyCKHUK HAYYHTCH:

— HCKaTh U HAXOAUTH 000OIIEHHbBIE CITIOCOOBI PEIICHHS 33/1a4, B TOM YHUCJIE, OCYIIECTBIIATh pa3BEPHYTHIH HH(POPMALIMOHHBIH
MOMCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (yueOHbIC U MO3HABATEIbHBIC) 3a]aUH;

— KpUTUYECKH OIEHUBaTh W HHTEPIPETUPOBATh WH(GOPMALMIO C pa3HbIX MO3UIMK, pacmo3HaBaTh U (HUKCUPOBATH
MPOTUBOPEYHS B MHPOPMAIIMOHHBIX HCTOYHUKAX;
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— HCIIOJBb30BATbh PA3JIMIHBIC MOACIIBHO-CXCMATHYCCKUC CPCACTBA I IIPCACTABIICHUA CYIIICCTBCHHBIX CBSI3CU M OTHOIHGHPlﬁ,

a TaKKe MIPOTUBOPEUNIL, BBISBICHHBIX B MHPOPMAIIMOHHBIX UCTOYHUKAX;

— HaxXxOAWUTh U NPHUBOJIUTH KPUTHYECKUE APIYMEHTHI B OTHOLICHHWH ACUCTBUM M CYKIEHUN JIPYroro; CIOKOMHO M Pa3yMHO
OTHOCHUTBCSI K KpUTHUECKUM 3aMEYaHMSIM B OTHOILIEHUU COOCTBEHHOT'O CY)KJIEHUS, pacCCMaTpUBATh X KaK pecypc COOCTBEHHOIO
pa3BUTHS,

— BBIXOAMWTH 32 PaMKH Y4Y€OHOr0 NpeIMETa M OCYLIECTBIATH LEICHANPABICHHBIA MOMCK BO3MOXXHOCTEW NIl IIMPOKOTO
IIEPEHOCA CPEACTB U CIIOCOOOB ENCTBUS;

—  BBICTPauMBaTh UHIUBUAYAIbHYIO 00Pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBASL OTPAHUYEHUSI CO CTOPOHBI IPYTUX YYAaCTHUKOB
U PECYpCHBIE OIPAHUYCHUS;

— MEHAITh U yIEpKUBATh PA3HbIE [TO3ULUU B ITI03HABATEILHON EATEIIBHOCTH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBHS
BbInyCKHMK HAYYHTCH:

— OCYILIECTBJISITh AEJIIOBYI0O KOMMYHHMKALIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIHBIMHU (KaK BHYTpH OOpa3oBaTEIbHOU
OpraHu3allii, TaKk M 3a €€ MpeenaMH), MoAOHpaTh MAapTHEPOB MJsi JEJIOBOM KOMMYHHMKAIMU HCXOI M3 COOOpaKeHH
PEe3yJIbTaTUBHOCTH B3aUMOJICHUCTBUSA, & HE JUYHBIX CUMIIATUN;

— IpHU OCYUIECTBIIEHUHU TPYNIIOBON pabOThI ObITh KaK PYKOBOJAUTENEM, TaK U YJICHOM KOMAaHJbl B pa3HbIX POJSX (TeHepaTop
ujei, KpUTHK, UCTIOJTHUTENb, BBICTYMAIOIMINN, SKCIEPT U T.1.);

—  KOOPJIWHHUPOBATH U BBIIOJHATH PaOOTY B YCIOBUSAX PEATBHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

— Ppa3BepHYTO, JOTUYHO U TOYHO M3Jararb CBOIO TOUKY 3PEHHUSI C UCIOJIb30BAaHUEM aJIeKBATHBIX (YCTHBIX M NMHCbMEHHBIX)
A3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(DJIMKTOT€HHbIE CUTYAlMK U MPEeA0TBpaliaTh KOHMIUKTHI 10 UX aKTUBHOM (ha3bl, BHICTPAUBATH JIEIOBYIO
1 00pa3oBaTeNIbHYI0 KOMMYHUKAIMIO, N30€erast TMYHOCTHBIX OIIEHOYHBIX CYKICHHM.

IIpeaMeTHBIE pe3yabTaThl 0CBOCHHS Kypca

Pa3znen BbinyCKHUK HAYy4YUTCSH BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS

He.]'ll/l ocBOcCHUA I[JISI YCIICIHOIO IIPOJOJIKCHHA O6paBOBaHI/I$I I[J'IH oOecreueHnsT BO3MOKHOCTH YCIICITHOTO
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npeaMera

I10 CIICOHUAIIBHOCTAM, CBA3aHHBIM C IIPHUKIAJIHBIM
HCIIOJIb30BAaHNCM MAaTCMAaTHKHU

IMpOaAO0JIKCHU A O6p8,30BaHI/I$I I10 CIICOUAJIBHOCTAM,
CBA3aHHBIM C OCYHICCTBIICHHCM Hay‘IHOI?I )41
HCCHeﬂOBaTCHLCKOﬁ ACATCIBHOCTHU B obOmacTu
MAaTCMaTUKU U CMCIKHBIX HAYK

TpeGoBanus Kk pe3yJabTraTam

JJIeMeHTbI TEOPUH
MHOKECTB 1
MaTeMaTH4YeCKOM
JIOTUKH

CBOGOIHO ONEPUPOBATH MOHATHAMI: KOHSYHOE
MHOYECTBO, 3JIEMEHT MHOKECTBA, II0OJIMHOKECTBO,
nepeceyeHue, 00beAMHEHUE U Pa3HOCTh
MHOYECTB, YHACIIOBBIE MHOKECTBA HA
KOOPAMHATHOM NIPSIMOM, OTPE30K, HHTEPBAI,
ITOJIYHHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON
TOUYKOH, rpauuecKoe MpeICTaBICHUE MHOYKECTB
Ha KOOPAUHATHOM IIJIOCKOCTH;

3a/1aBaTh MHOYKECTBA NIEPECUUCIICHUEM U
XapaKTepUCTUYECKUM CBOMCTBOM;

ONEPUPOBATH NOHATUAMU: YTBEPKIECHUE,
OTPULIAHUE YTBEPKACHUS, UCTUHHBIC U JIOKHBIE
YTBEPKIAECHUs, IPUYNHA, CIEACTBUE, YACTHBIN
ciydail 0OIIEro yTBep KIeHUs, KOHTPIPUMED;
IIPOBEPSATH NMPUHAIIEHKHOCTD IIIEMEHTA
MHOKECTBY;

HAXOJUTh MEpeceyeHne U 00bEeIMHEHNE
MHOYKECTB, B TOM YHCJIE ITPEICTABICHHBIX
rpau4IecKy Ha YMCIOBOM MPSIMON 1 Ha

HocTtmxenue pesynbTaToB paszaena ll;
OTIepUPOBAThH MOHITHEM OIPEACIICHNUS, OCHOBHBIMHU
BHJIaMU OTIPEJICTICHUH, OCHOBHBIMHU BUIaMU
TEopeM;
MMOHUMATh CyTh KOCBEHHOTO JI0Ka3aTeIbCTBA;
OTepUPOBATH MOHITUSAMU CYETHOTO U HECUETHOTO
MHOKECTBA,;
MPUMEHSATH METO/I MATEeMATHUYCCKOW WHIYKITAN TSI
MIPOBENICHUSI PACCYKICHUM U JIOKA3aTEIbCTB U MPU
pEIICHUH 3a/a4.

MOBCETHEBHOM JKM3HU U TIPU U3YUYEHUU APYTUX
MPEIMETOB:
HCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK 1
SI3BIK JIOTHKHU JUTSI ONTMCAHUS PEaTbHBIX TPOIECCOB U
SIBJICHHUM, TIPU PEIICHUH 3a/1a4 APYTUX yIeOHbIX
MIPEIMETOB
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KOOPAMHATHOM IMJIOCKOCTH;

MIPOBOJANTH AOKA3aTENbHBIE PACCYKIACHUS IS

000CHOBaHUSI UCTUHHOCTH YTBEPKICHHM.
[MOBCEHECBHOM KU3HU U NIPU U3YUYCHUU JPYTHUX

MPEIMETOB:

VCII0JIB30BaTh YMCIIOBBIE MHOXKECTBA Ha

KOOPJIWHATHOM MPAMOMN U Ha KOOPJAUHATHOU

IJIOCKOCTH ISl ONIMCAHUS PEAIBHBIX IPOLIECCOB U

SIBIICHUI;

MPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHUS B

CUTYyalLUsIX IIOBCEAHEBHOM KU3HU, [IPU PELICHUN

3a7a4 U3 IPpyrux IpeaMeToB

Yuciaamn
BbIPAKEeHUA

CB000IHO OMIEPHPOBATH MOHATUSIMH: HATyPAIbHOE
YHCJI0, MHOYKECTBO HATYPAJIBHBIX YHCEJ, LIET0E
YHCJI0, MHOXKECTBO IIEJIBIX YMCEeNl, OOBIKHOBECHHAS
npo0b, TecITUIHAS APOOb, CMEIIAHHOE YHCJIO,
palMOHAILHOE YHUCJI0, MHOYKECTBO PAIIMOHATIBHBIX
YHCeJl, UpPAIIMOHATIBHOE YHUCII0, KOPEHb CTEIICHU
n, IeHCTBUTEIHLHOE YHUCII0, MHOXKECTBO
NEeUCTBUTEIBHBIX YHUCEIT, TEOMETPUUECKas
WHTEpIIpeTalusi HaTypalbHbIX, ENbIX,
pallMOHAJIBHBIX, ICUCTBUTEIIbHBIX YHUCENT,;
MOHUMATh U OOBSICHATH Pa3HUILY MEXKTY
MO3UILIMOHHON M HEMO3UILIMOHHON CUCTeMaMH
3aliCH YHCeJT,

MEePEeBOAUTD YMCIIA U3 OJJTHOM CUCTEMBI 3aIIUCU

JocTtmxkenue pesynbTaToB paszaena ll;

CBOOOTHO OTIIEPUPOBATH YUCIOBBIMH MHOXKECTBAMHU
MIPY pELICHUH 3a]1a4;

MOHUMATh IPUYMUHBI 1 OCHOBHBIE UJIEU PACIITUPECHHUS
YHCIIOBBIX MHOYKECTB;

BJIaJICTh OCHOBHBIMU TTOHATHSAMHU TCOPUHU
JIETMMOCTH TIPU PEIICHUN CTaHIApTHHIX 3a1a4
UMeTh 0a30BbIE TIPEICTABIICHUS O MHOKECTBE
KOMITJICKCHBIX YHCET;

CBOOOTHO BBITTOJTHATH TOXK/IECTBCHHBIS
npeoOpa3oBaHus TPUTOHOMETPUUECKHUX,
Jorapu(MUUYECKIX, CTETICHHBIX BRIPAKCHHI;

BiaaeTh (hopmynoi bunoma HeroToHa;
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(cucTeMbl CUYUCIICHHUS) B JIPYTYIO;

JIOKa3bIBaTh U UCMOJIb30BaTh MPU3HAKU
JETUMOCTH CYMMBI U TTPOU3BEACHUS MIPU
BBITIOJTHEHUHU BBIYMCIICHUN U PELICHUHN 3a7aY;
BBITIOJTHATh OKPYTJICHUE PAIlMOHATBHBIX U
UppaIMOHATBHBIX YHCEII C 33IaHHON TOYHOCTHIO;
CpaBHUBATh JCHCTBUTENBHBIE YHCIIA PA3HBIMU
crocodamu;

YIOPSI0YMBATh YMCIIA, 3aIIUCAHHBIC B BUJIE
OOBIKHOBEHHOU U JIECATUYHOMN ApOoOH, YUCIIa,
3allMCaHHbIE C UCITIOJIBb30BAaHUEM
apu(PpMETUIECKOTO KBaAPATHOTO KOPHS, KOpHEH
CTeTeHH OobIIe 2;

Haxoauth HO/[ m HOK pa3ubiMu criocobamu u
UCIIOJIb30BaTh UX MPH PELICHUH 33]1aY;
BBITIOJIHATH BBIYUCIICHUS U TIPEOOpa30BaHUS
BBIPAKECHUH, COAEPKAILNUX ICUCTBUTEIbHBIC
YHUCJia, B TOM YUCJIE€ KOPHU HATypaJbHBIX
CTCIICHEH;

BBITIOJTHSTH CTaHIAPTHBIC TOXK/ICCTBEHHbIC
npeo0pa3oBaHus TPUTOHOMETPUUECKUX,
JorapuMUYECKHUX, CTETICHHBIX, UPPAITMOHATBHBIX
BBIPAKCHUM.

B noBceqHEBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX
MIPEAMETOB:

IIPUMEHSTH IIPU PEIICHUH 3a]1a4 TEOPEMY O
nuHeitHoM npenctasiennun HO/;

IIPUMEHSTH IIPU peleHuu 3a1ad Kuranckyro
TeopeMy 00 OCTaTKax;

MIPUMEHSITH IIPU PELICHUH 3a1a4 Mamyo Teopemy
depmMma;

YMETD BBINOJHATH 3alIMCh YUCJIA B TO3ULHOHHON
CUCTEME CUHCIICHHS;

IIPUMEHSTH IIPU PELICHUH 3a]1a4 TEOPETUKO-
YUCJIOBbIE (QYHKIUU: YUCIIO U CyMMa JICJIUTENEH,
byHKuHI0 JMepa;

MPUMEHSTH IIPU PELICHUH 33]1a4 LIETHbIE APOOH;
MIPUMEHSTH IIPU PEIICHUH 3a]1a4 MHOTOYJIEHBI C
JIEUCTBUTENLHBIMU U IIEJIBIMU KOd () PpUIIeHTaMU;
BJIQJICTh MOHSTUSIMU IMPUBOIUMBINA U
HENPUBOJIVMMbBIN MHOTOWIECH U MTPUMEHSATHh UX TIPU
pelIeHny 3a1ay;

IIPUMEHSATH IIPU perieHnu 3a1a4 OCHOBHYIO
TeopeMy anreopsl;

IIPUMEHSTH IIPU PELICHUH 3a1a4 IIPOCTENIINE
(GyHKUIHMHM KOMIUIEKCHOM NMepEMEHHOMN Kak
reoMeTpUYECKUe MpeoOpa3oBaHUs
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BBITNOJHATH U OOBSACHATH CPABHEHUE PE3YIIbTATOB
BBIYMCIICHUM [TPU PEILIEHNUN ITPAKTUYECKUX 3a]1a4,
B TOM YHCJI€ TPUOJIMKEHHBIX BBIYMCICHHH,
UCIIOJIb3YsI pa3HbIe CIIOCOOBI CPABHEHUIA;
3aIUChIBATh, CPABHUBATH, OKPYIJISITH YUCIOBBIE
JTAHHBIE PEaJIbHBIX BEJIUYUH C HCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPECHUS;

COCTaBJISITh U OLICHUBATh PAa3HBIMH CIIOCOOAMU
YHUCJIOBBIE BBIPAKEHHUS IIPU PEILICHUH
MPaKTUYECKUX 3a]a4 U 33/1a4 U3 IPYTUX YUYEOHBIX
IIPEIMETOB

YpaBHeHus u
HEPaBeHCTBA

CB0OOOHO OMepUpOBaTh MOHITUSIMU: YPaBHEHHE,
HEPABEHCTBO, PABHOCUJILHBIE YPABHEHUS U
HEPABEHCTBA, YPABHEHHUE, SBJISAIOIIECECS
CJIEICTBUEM JIPYTOr'0 YPaBHEHUS, ypaBHEHNS,
PaBHOCWIbHBIE HA MHOKECTBE, PABHOCUJIBHBIE
npeo0pa3oBaHus ypaBHEHUM;

pemaTh pa3Hble BUAbl YDABHEHUM U HEPABEHCTB U
UX CUCTEM, B TOM YHCJIE HEKOTOPBIE YPABHEHUS 3-
i u 4-ii creneHel, IPOOHO-paIIMOHATIBHBIE U
UppalMOHAIbHBIE;

OBJIAZIETh OCHOBHBIMY THUITAMU IOKA3aTENbHBIX,
Jorapu(pMHUECKUX, UPPALMOHAIBHBIX, CTETIEHHBIX
YPaBHEHUH U HEPABEHCTB U CTaHAAPTHBIMU
METOJAaMHU UX PELICHUN U IIPUMEHATD UX IIPU
pELIEeHNH 3a1ay;

JocTtmxenue pesynbTaToB paszaena ll;

CBOOOJIHO OIPEAEIATh TUIT U BEIOMPATh METOJ
pELIeHMs OKa3aTeIbHbIX U JOrapu(pMUYECKUX
YPaBHEHUH U HEPABEHCTB, UPPALIMOHAIIBHBIX
YPaBHEHUHN U HEPABEHCTB, TPUTOHOMETPUYECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM;

CBOOOJIHO peuIaTh CUCTEMBI IMHEHHBIX YPABHEHUMH;
pemaTh OCHOBHBIE TUITBI YPAaBHEHNN U HEPABEHCTB
C IapaMeTpaMuy,;

IIPUMEHSTH IIPU PELICHUH 3a/1a4 HEPABEHCTBA
Komm — byHsikoBckoro, beprymy;

UMETb IPEICTABICHUE O HEPABEHCTBAX MEXKIY
CPEIHUMU CTEIIEHHBIMHU
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IIPUMEHATH TeOpeMy be3y K pelIeHuI0 ypaBHEHUN;
IIPUMEHATH TeopeMy Buera juis permenus
HEKOTOPBIX YPAaBHEHUH CTEIICHHU BBIIIE BTOPOM;
MIOHUMATh CMBICII TEOPEM O PABHOCHUJIBHBIX U
HEPAaBHOCUJIbHBIX NIPEOOPA30BAHUSIX YPABHEHUH U
YMETh UX JI0Ka3bIBaTh;

BJIAJ€Th METOJIAMHU PELICHHS YPAaBHEHUM,
HEPaBEHCTB U UX CHUCTEM, YMETh BEIOMPATH METO
penieHrs 1 000CHOBBIBAaTh CBOW BBIOOD;
UCITI0JIB30BaTh METOJI MHTEPBAJIOB JIJISl PEIICHHUS
HEPaBEHCTB, B TOM YHCJIE€ APOOHO-PalMOHATIBHBIX
Y BKJIIOYAIOIIKMX B c€0s1 MppalOHAIbHbIC
BBIPAKEHHS;

peuaTh alredpanyeckre ypaBHEHUs U
HEPaBEHCTBA U UX CUCTEMBI C IapaMETPAMHU
anredpanyeckuM U rpadudecKUuM METOJaMu;
BJIAJETh Pa3HbIMH METOJAMU J10Ka3aTEIbCTBA
HEPaBEHCTB;

pelaTh ypaBHEHHUS B LIEJIBIX YUCHaX;

n300paxkaThb MHOXKECTBA Ha TJIOCKOCTH,
3aJlaBaeMble€ YPABHEHUSIMU, HEPABEHCTBAMHU U UX
CUCTEMaMU;

CBOOO/IHO UCIOJIb30BaTh TOXK/IECTBEHHBIE
npeoOpa3oBaHus IPU PEIICHUN YpaBHEHUN U
CUCTEM YPaBHEHUM.
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B moBceTHEBHOM KU3HU U TIPH U3YICHHUH JPYTUX
IPEIMETOB:

COCTaBJISITh U PEIIaTh YPaBHCHUS, HEPABEHCTBA,
WX CHCTEMBI TIPH PEIICHUU 3a71a4 IPYTUX YICOHBIX
IPEIMETOB;

BBITIOJIHATH OIEHKY MPaBI0No100Usl pe3yIbTaToB,
MOJTY9aeMBIX TIPH PEIICHUH Pa3TMIHbIX
ypaBHEHUH, HEPABEHCTB M MX CUCTEM IIPHU
peIIeHU  3a7a9 IPYTUX YICOHBIX TPEIMETOB;
COCTaBJISITh M PeIIaTh YPAaBHCHUS W HEPABEHCTBA C
napamMeTpaMHy MpY PEIICHUH 3a/1a4 JPYTuxX
y4€OHBIX MPEMETOB;

COCTaBJISITh YpaBHEHUE, HEPABEHCTBO WIIA UX
CHCTEMY, OMUCHIBAIOIINE PEATTEHYIO CUTYAITHIO
WM MIPUKIIAJIHYIO 33/1auy, UHTEPIPETUPOBATH
MOJIyYeHHBIC PE3YIIbTATHI;

UCIIOJIb30BATh POTPaMMHbBIE CPEICTBA MPU
pEIICHUH OTIEIBHBIX KJIACCOB YPAaBHCHHH U
HEPaBEHCTB

DyHKIMHA

Brnagets MOHATHSIMH: 3aBUCUMOCTD BEJTUUNH,
(GYHKIMS, apryMEHT U 3HaUYeHUE (PYHKIINH,
00J1acTh OMpeIeNIEHUsI U MHOXKECTBO 3HAUCHU I
byHKUIMH, TpaQUK 3aBUCUMOCTH, TpapuK
byHKIUU, HYJIA QYHKIUH, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA YUCIOBOM

Joctmxkenue pe3ynpraToB pasaena II;
BJIQ/IETh MOHITHEM aCUMITOTHI U YMETh €T0
PUMEHSTH MIPH PEIICHUH 3a]1a4;
OPUMEHSITh METO/IbI PELICHUS IPOCTEUIIINX
muddepeHIMaTbHBIX YPaBHEHUI IEPBOTO U
BTOPOTO MOPSIIKOB
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MPOMEXKYTKE, yObIBaHHE HA YHCIOBOM
MPOMEKYTKE, HAauOOJIbIIIee U HAMEHbBIIIECe
3HauYe€HHE (PYHKIIMU Ha YUCIOBOM MPOMEKYTKE,
nepuoanyeckas QyHKIMsA, TEpUO, YeTHAS U
HeueTHast QYHKIIUU; YMETh IPUMEHATDH 3TH
MOHATHUS IPHU PEUICHUH 33/a4;

BJIAJ€Th OHATHEM CTENICHHAsI PYHKIUS; CTPOUTD
ee rpaduk U yMeTh IPUMEHSTh CBOMCTBA
CTENEHHON (PYHKIMU IIPU PEIICHUH 3a/1a4;
BJIAJETh NOHATHIMU MOKa3aTenbHas (PyHKIIMS,
HKCIIOHEHTA; CTPOUTH UX IpaUKU U YMETh
MPUMEHSTH CBONCTBA MOKA3aTEIbHOU (DYHKIINH
IIPU pELIEHUU 3a/1a4;

BJIIAJICTh TIOHIATHEM JIoTapudmudeckas GyHKIINS;
CTPOUTH €€ TpadUK U yMETb IPUMEHATh CBOWCTBA
norapupmMuyeckoi (yHKLIHUH MPU PEIICHUN 3a/1ay;
BJIAJETh NOHITUSIMU TPUTOHOMETPUUECKUE
GyHKIIUK; CTPOUTH UX TPaQUKU U yMEThH
IPUMEHSATH CBOMCTBA TPUTOHOMETPUUECKUX
(GyHKUMNA NIPU pELLIEHUH 3a]1ay;

BJIAJETh MOHIATHEM O0paTHAsI PYHKIUS;
IPUMEHSATH TO MOHATUE NIPU PELICHUU 3a/1aY;
NPUMEHSATH IIPU PELIEHUU 3a]1a4 CBOMCTBA
(GYHKIHMIT: 4eTHOCTb, IEPUOAUYHOCTD,
OTrPaHU4YEHHOCTD;
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NPUMEHATH [IPU PELICHUH 3a]a4 [IpeoOpa3oBaHus
rpaduKoB QyHKIIH;

BJIAJETh NOHATHIMH YHUCIOBas
MOCIIEI0BATEIBHOCTD, apupMeTHIecKas 1
reOMETpUYECKast IPOTPECCHs;

IIPUMEHSATH IIPU PELICHUH 33]1a4 CBOWCTBA U
MPU3HAKU apU(PMETUUECKON U TE€OMETPUYECKON
IIPOTPECCHIA.

B noBceqHEeBHOM KU3HU U ITPU U3YUYEHHUH IPYTHUX
y4€OHBIX MPEAMETOB:

OIpEeNEeNATh N0 rpaduKaM U UCIIOIb30BaTh IS
pelIeHus TPUKIaJAHbIX 337]a4 CBOWCTBA pealbHbIX
MPOIIECCOB U 3aBUCUMOCTEMN (HAauOOJIbIIINE U
HAaMMEHbILIME 3HAYEHUS, TPOMEKYTKU
BO3pacTaHus U yObIBaHUS (PYHKITUU, IPOMEKYTKHU
3HAKOIMOCTOSIHCTBA, aCUMITOTHI, TOUKU NEpernoa,
HEPUOJT U T.I1.);

WHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOU IPAKTUYECKON CUTYaALIUH;.
ONpENENATh MO rpaduKaM MpocTeuime
XapaKTEPUCTUKU NEPUOJNYECKUX TIPOLIECCOB B

6I/IOJIOFI/II/I, 9KOHOMMUKE, MY3BIKEC, PaIMOCBA3U U JIP.

(ammuIuTYyQ, IEPUOT U T.11.)

JJIeMEeHTbI
MATEMATHYECKOr0

Bnaners noHstueM 0€CKOHEYHO yOBIBAIOIIIAS
reoMeTpUYECcKasi IPOrpeccus U yMeTh IPUMEHSATh

Joctmxkenue pe3ynpraToB pasaena II;
CBOOOJTHO BJIAJIETh CTAHJAPTHBIM aIllapaToM
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aHaJIn3a

€ro IpH pelIeHu! 3ajay;
MPUMEHSTH ISl pEUICHUS 3a]]a4 TEOPUIO
IPEJIETIOB;

BJIAJICTh TOHIATHIMHU OCCKOHEYHO OOJIBITNE
OECKOHEYHO MaJjlble YUCIOBbIE
MOCJIEIOBATEILHOCTH U YMETh CPaBHUBATH
OECKOHEYHO 0OJIbIINE U OECKOHEYHO MaJble
MOCJIETIOBATEIHLHOCTH;

BJIAJICTh TIOHATHSIMU: TIPON3BOIHAS (DYHKITMHU B
TOYKE, MPOU3BOIHAS (DYHKIIHH;

BBIYHCIIATH POU3BOIHBIEC SJIEMEHTAPHBIX
GyHKIUH 1 1X KOMOWHAIIH;

UCCIIeN0BaTh (PYHKITMM HA MOHOTOHHOCTD U
DKCTPEMYMBI;

CTPOUTH TpapMKK U IPUMEHSTH K PEIICHUIO 3a]1a4,
B TOM YHCJIE C TTApAMETPOM;

BJIIAJICTh TIOHSATHEM KacaTelbHas K rpaduky
GYHKIMHA U YMETh IPUMEHSTH €T0 TP PEIICHUN
3amad;

BJIAJICTh TIOHSATHSIMU TIEpBOOOpa3Hast HyHKIIHS,
ONPEAEICHHBIN HHTETPa;

npumeHsTh TeopeMy Herotona—Jleitouuiia u ee
CJIEJICTBUSI ISl PEIlIeHUs 3a1au.

B noBceqHEBHOM )KU3HU U ITPU U3YUYEHHUH IPYTHUX
y4eOHBIX MPEAMETOB:

MaTEMaTHUYECKOT0 aHaJIN3a JUIsl BBIYMCICHUS
IPOU3BOJHBIX (PYHKIIMH OJHOM IEPEMEHHOM;
CcBOOO/IHO IPUMEHSATH alnapaT MaTeMaTUYECKOrO
aHayu3a JUIsl ucciaenoBanus QyHKIUN U
MOCTPOCHUS IPpaUKOB, B TOM YHUCJIE UCCIIEIOBAHUS
Ha BBIIYKJIOCTb;

OIIEpUPOBATH MOHATHEM NIEPBOOOPa3HON PyHKINU
JUISL pellieHus 3a/1ay;

OBJIAJIETh OCHOBHBIMH CBEJICHHUSIMU 00 MHTEIrpajie
Herotona—Jleitbnuiia u ero mpocTenmmx
NPUMEHEHUSX;

OTIEPUPOBAThH B CTAHJAPTHBIX CUTYaLIUAX
MPOU3BOIHBIMHU BBICIIUX MOPSIIKOB;

YMETh IPUMEHSTH IPHU PELICHUH 3a7]a4 CBOWCTBA
HENPEPBIBHBIX (PYHKLNI;

YMETb IPUMEHSTH MPU PELICHUH 3a/1a4 TEOPEMbI
Beiiepmrpacca;

YMETh BBITIOJIHATH TPUOTMKEHHBIC BEIYUCICHHS
(MeTobI pelieHusl ypaBHEHUH, BBIYMCICHUS
OMPE/ICICHHOT0 UHTErpaa);

YMETb IPUMEHSATH NPUIIOKEHHUE TPOU3BOTHON U
OMPEJETICHHOr0 MHTErpalia K pEeIeHUIO 3a/1a4y
€CTECTBO3HAHMS;

BJIa/IETh NOHSATUSIMHU BTOpPAs IPOU3BOIHAS,
BBIMYKJIOCTh Ipaduika GyHKIIMH U YMETh
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pelaTh NpUKIaHbIE 3a1a4u U3 OUOJIOTHH,
(U3HUKY, XUMUH, SKOHOMUKH U APYTUX NPEIMETOB,
CBS3aHHBIC C UCCIIEJOBAHUEM XAPAKTEPUCTUK
IIPOLIECCOB;

HMHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI

HCCICAO0BATH (l)YHKHI/II-O Ha BBIITYKJIIOCTDb

Crarucruka u
TEOpUs
BEPOSATHOCTEI,
JIOTHUKA U
KOMOMHATOPHKA

OnepupoBaTh OCHOBHBIMH OINUCATEIBHBIMU
XapaKkTepUCTUKAMH YHUCIIOBOTO HAbOpa, MOHSATHEM
reHepajgbHas COBOKYITHOCTh U BEIOOPKOI U3 HEE;
ONEPUPOBATH MOHATUSIMU: YACTOTA U BEPOSTHOCTh
COOBITHS, CYMMa U MPOU3BE/ICHNE BEPOSITHOCTEH,
BBIYHCIIATHh BEPOSTHOCTH COOBITHI Ha OCHOBE
IIOZICYETA YHACIIA UCXO0B;

BJIaJIETh OCHOBHBIMU MOHSATUSIMH KOMOWHATOPUKH
Y YMETh UX MIPUMEHATH IPU PELICHUM 33]1a4;
UMETH TMPEICTABICHUE 00 OCHOBAX TCOPUHU
BEPOSITHOCTEN;

MMETbH MPEJICTABICHUE O TUCKPETHBIX U
HENPEPBIBHBIX CIIyYalHBIX BEIMUUHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH CITyYalHbIX
BEJINYMH;

VMMETb MPEJICTABIICHUE O MATEMATUYECKOM
OXXUJAHUM U JUCTIEPCUU CITyYalHBIX BEJINYMH;
MMETh NPEICTABIEHUE O COBMECTHBIX
pacnpeneneHnsaX CIIy4YalHbIX BEJIUYNH;

INOHHUMAThb CYTb 3aKOHa OOJILIINX YKCEII U

JocTtxkenue pesynbTaToB paszaena ll;

UMETh MPEACTABICHUE O [IEHTPATBHON MpeeIbHON
Teopeme;

UMETh NPECTABIECHUE O BHIOOPOYHOM

K03 ULUEHTE KOPPEIALIUN U TMHEHHON
perpeccuy;

UMETh TPEACTABIICHUE O CTATHCTUYECKUX
TUIIOTE3aX U IPOBEPKE CTATUCTUUYECKOM TMIIOTE3bI,
O CTaTHUCTHUKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;
UMETh MPEACTABICHUE O CBA3U SMIIMPUUECKUX U
TEOPETUYECKHX PACIIPEICTICHHI;

UMETh MPEACTABIICHUE O KOAUPOBAHUH, TBOMYHOM
3aIllCH, IBOUYHOM JEPEBE;

BJIa/IETh OCHOBHBIMH MOHATUSIMU TeOopuu rpadoB
(rpad, BepmmHa, pedpo, CTENeHb BEPIIUHBI, TYTh B
rpade) U yMeTh IPUMEHSThH UX MPU PEIICHUN
3aad;

MMETh NPECTABIECHUE O JEPEBbIX U YMETh
NPUMEHATD MIPU PEIICHUN 3a]1a4;

BJIAJICTh TIOHATHUCM CBA3HOCTb U YMCTDh IPUMCHSATDH
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BBIOOPOYHOTO METO/Ia U3MEPEHUS BEPOSITHOCTEH;
UMETh MPEACTABICHHUE O HOPMATHLHOM
pacnpeneeHuy U IpuMepax HOpMaJbHO
pacnpeneneHHbIX CITyYalHbIX BEJTNINH;

UMETh MIPEICTABICHUE O KOPPETSAIUN CITyJaitHbIX
BEJIUYHH.

B noBceiHeBHOM KU3HU U TIPU U3YUYCHUH JIPYTUX
MIPEIMETOB:

BBIYHCIIATH WM OIICHUBATh BEPOSITHOCTHA COOBITHH
B pEaIbHOM KU3HH;

BBIOMPATH METObI MTOJAXO/ISIIETO MPECTABICHUS
1 00paOOTKH TaHHBIX

KOMITOHEHTHI CBSI3HOCTH IIPH PELICHUH 3a]1ay;
YMETb OCYIIECTBIISATH MMyTH 110 pedpam, 00X0bI
pebep u BepinH rpada;

MMETH MPEICTABIECHHUE 00 SUIIEPOBOM U
raMUJIBTOHOBOM ITyTH, UMETh MPECTABICHHUE O
TPYAHOCTH 3a7]aul HaXOXIE€HUS FaMUJIBTOHOBA
nyTH;

BJIQ/IETh NOHSATUSAMH KOHEUYHbIE U CUETHbBIE
MHO’KECTBa U YMETh UX IPUMEHSTH MIPH PEIICHUN
3ajauy;

YMETb IPUMEHSATh METOJ MATEMAaTUYECKON
WUHIYKIUH,

YMETh IPUMEHATH MPUHIUN J[upHXJie npu pereHnu
3aja4

TexkcTOBBIC 321241

PemaTe pasHble 3a1a4u MTOBBILLIEHHON TPYAHOCTH;
aHaJIM3UPOBATh YCIOBUE 3a]]au, BEIOUPATh
ONTUMAJIbHBI METOJI PELICHUS 3a1a4H,
paccMaTpuBas pa3IMyHbIe METObL;

CTPOUTBH MOJIEJIb PELICHHUS 3a7ja4H, TPOBOIUTH
JTIOKa3aTeJIbHbIE PACCYKACHUS IIPH PELIEHUN
3a/1aui;

pemath 3a1a4u, Tpedyrolue nepedopa BapuaHTOB,
MIPOBEPKH YCIOBHUH, BEIOOPA ONTUMATILHOTO
pe3ynbTara;

aHAIM3UPOBATh U HHTEPIIPETUPOBATH ITOTYYEHHBIE

JocTtmxenue pe3ynbTaToB pasaena |l
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pelIeHus B KOHTEKCTE yCIOBUSA 3a]1a4H, BHIOMPATh
peleHus, He MPOTUBOpPEYaIie KOHTEKCTY;
NEePEeBOIUTH MPH PEIICHUH 3a/1a4i UHPOPMALIHIO
U3 OJTHOM (POPMBI 3aMKCH B APYTYIO, HCTIOIB3YSI
pu HEOOXOTUMOCTHU CXEMBI, TaOIUILIbI, TpaduKH,
JarpamMMmBbl.

B noBceiHEBHOM KU3HU U NIPU U3YUEHUH JPYTUX
PEIMETOB:

pemaTh MpakTHYECKHUe 3a1a4d U 33Ja4H U3 IPYTHX
IPEIMETOB

I'eomerpus

Bnanets reoMeTpu4ecKUMU MOHSATUSMHU MIPU
peIIeHUH 3a7a9 U MMPOBEACHUN MaTeMaTHICCKUX
paccyXJIeHuu;

CaMOCTOSATEIEHO (POPMYITHPOBATH ONIPEICICHUS
T€OMETPUYECKUX (UTYP, BBIIBUTATh TUTIOTE3BI O
HOBBIX CBOMCTBAX M MPU3HAKAX TEOMETPUUECKUX
buryp u 000CHOBBIBATH WJIU OIIPOBEPTaTh UX,
0000111aTh UM KOHKPETU3UPOBAThH PE3YJILTATHI Ha
HOBBIX KJIaccax (UTyp, MPOBOJANTH B HECIIOKHBIX
CIIyJasX KiacCUpUKAIKi0 GUTYpP IO Pa3InIHBIM
OCHOBAHMSIM;

WCCJIEIOBATh YEPTEKHU, BKITFOUAs] KOMOMHAIINH
buryp, u3BIeKaTh, MHTEPIPETUPOBATDH U
npeoOpa3oBbIBaTh HHPOPMAITHIO,
NIPEJICTABICHHYIO Ha YepTekKax;

NmeTts npencraBienrne 00 akCHOMaTHYECKOM
METOJE;

BJIAJICTh IMIOHATUEM F€OMETPUUECKHE MECTA TOUEK B
IIPOCTPAHCTBE U YMETh IPUMEHSATH UX ISl PEILICHUS
3a1a4;

YMETb IIPUMEHSATH I PELICHUs 3a7a4 CBOMCTBA
IUIOCKHX Y JBYT'PAHHBIX YIJIOB, TPEXIPAHHOIO YTJa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJISI TPEXTPAHHOTO
yria,

BJIAJICTh MMOHATUEM NEPIIEHINKYJIIPHOE CEUYECHUE
MPU3MBI U YMETh IIPUMEHSATH €r0 MPU PEIICHUN
3a1a4;

VMMETb IPEJICTABICHUE O JIBOMCTBEHHOCTH
IIPaBUJIbHBIX MHOTOI'PaHHUKOB;

BJIAJICTh TOHATUAMMA LHCHTPAJIBHOC U IMAPAJUICIIBHOC
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pemIaTh 3aa4i FreOMETPHUECKOTO COJIEpyKaHus, B
TOM YHUCJIC B CUTYaIIUAX, KOTJa alTOPUTM
pEIICHUS HE CIICTYET SIBHO U3 YCIOBUA,
BBITIOJTHATh HEOOXOUMBIC JIJISl PEIICHUS 331291
JOTIOJTHUTEBHBIC TTOCTPOEHUS, UCCIICI0BAThH
BO3MOXHOCTH MIPUMEHEHHUS TEOPEM U POPMYIT TSt
pelieHus 3aiay;

yMeTh GOPMYIUPOBATh U IOKA3bIBATh
TEOMETPUUYECKHUE YTBEPIKICHHUS,;

BJIAJICTh TIOHSATHIMU CTEPEOMETPHH: TIPHU3Ma,
napajieienunes, nupaMuaa, TeTpasip;

UMETh MPEICTABICHHS 00 aKCUOMax
CTEPEOMETPHUH | CICACTBUAX U3 HUX B YMETh
MPUMEHSTh UX MPU PEIICHUH 3a/1a9;

YMETh CTPOUTDH CEYEHHUST MHOTOTPAHHHUKOB C
WCIIOJIb30BAaHUEM PA3JIMYHBIX METOJIOB, B TOM
YHCJIC U METO/Ia CIIE/IOB;

UMETh MPEICTABICHUE O CKPEIIUBAOIIIUXCS
MPSAMBIX B POCTPAHCTBE M YMETh HAXOIUTh yTOJ
U PACCTOSIHUE MEKy HUMH,

MPUMEHSITH TEOPEMBI O MAPATIICTLHOCTH MPSIMBIX
Y TUTOCKOCTEH B MMPOCTPAHCTBE MPH PEIICHUN
3amad;

YMETh MMPUMEHSATH MapajlIeIbHOE TIPOSKTUPOBAHNE
TSl u300pakeHus Quryp;

MPOCKTUPOBAHUE U IPUMEHSTH UX MPU MMOCTPOCHUHU
CEYEHHI MHOTOTPAaHHUKOB METOOM MPOEKIIUN;
MMETH MPEJCTABICHUE O Pa3BEPTKE MHOTOTpaHHUKA
U KpaTyaiIieM MyTH Ha TOBEPXHOCTHU
MHOTOTPaHHHKA;

UMETh MPECTABICHNE O KOHUYECKUX CEUCHUSX;
UMETh MPECTABICHUE O Kacaloluxcs cepax u
KOMOHMHAIINY TEJ BPAIICHUS U YMETh MIPUMEHSTh UX
IIpU PEIICHUH 3a7a4;

IPUMEHSATH MIPH PEIICHUH 33729 HGOpMyITy
paccTosiHUS OT TOYKHU J0 MIIOCKOCTH;

BJIQ/IETh Pa3HBIMU CIIOCOOAMMU 3a/1aHUs IPSIMON
YPaBHEHUSMH U YMETh IPUMEHSTH IIPH PEIICHUN
3amad;

IPUMEHATD [IPU PEIICHUH 3a/1a4 U 10Ka3aTeIbCTBE
TEOpEM BEKTOPHBII METO U METOJT KOOPAUHAT;
MMETh MpeJICTaBICHHEe 00 aKkCHoMax 00beMa,
OPUMEHSATH (POPMYJIIBI 00BEMOB MPAMOYTOIBHOTO
napajuieNienumnena, Ipu3Mbl U TUPAMUJIBI,
TeTpad/pa MpH pPeIIeHUH 3ajay;

MPUMEHSTH TEOPEMBbI 00 OTHOIIIEHUSX 00BEMOB TIPH
peIIeHNH 3a]aY;

MPUMEHSTh UHTErPasl AJIs1 BHIYUCIECHUS] 00bEMOB U
MOBEPXHOCTEH TeJl BpallleHus!, BEIYUCICHUS
wionaau chepruueckoro nosica u 0o0bema mapoBoro
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yYMETh IPUMEHSTH MEPIEHANKYISIPHOCTH TPSMOIA
¥ IJIOCKOCTH MIPU PEUICHUH 3a7ay;

BJIQ/IETh MOHITUSIMH OPTOTOHAJIBHOE
POEKTUPOBAHNE, HAKIIOHHBIE U UX MPOEKIIHH,
yMETh IPUMEHSTH TEOPEMY O Tpex
NEPIEHIUKYJIApaxX MU PEICHNH 3a/1a4;

BJIQ/IETh NOHATUSAMHU PACCTOSTHUE MEKIY
¢urypamu B poCcTpaHCTBE, 00N
MEPIICHIUKYIISAP ABYX CKPEITUBAIOLINXCS MPSIMBIX
¥ YMETh IPUMEHSATDH UX NP PEIICHUN 3a]1a4;
BJIQ/IETh MOHITUEM YTOJI MEXAY NPSIMOH U
IUIOCKOCTBIO U YMETh IPUMEHSATh €ro Ipu
pEIIeHNY 3a]1a4;

BJIQ/ICTh IOHSATUSMHU JBYTPAHHBIN YTOJ, YTOI
MEX/y IIIOCKOCTSAMM, IEPIICHIUKYIIPHBIE
IUIOCKOCTH U YMETh IPUMEHSTH UX MPU PELICHUU
3ajay;

BJIQ/IETh MOHATUAMHU MIPU3Ma, MapajvieenuIes] 1
NPUMEHSATH CBOIMCTBA Mapauieenuriesia mpu
pEIICHNH 3a]1aY;

BJIa/IETh MOHITHEM MPSIMOYTOJIbHBIN
napasuieJenunel U MPUMEHATh €ro Mpu PeleHUH
3ajau;

BJIAJICTh MOHATUSAMU MUPAMUJIA, BUbI TUPAMHUL,
3JIEMEHTHI IPABUIIHONW MTUPAMUIBI U YMETh

() (V:

UMETh NPECTABIECHUE O JBUKECHUSX B
MIPOCTPAHCTBE: MapalIeIbHOM IEPEHOCE,
CUMMETPHUHU OTHOCUTENIBHO MJIOCKOCTH,
HEHTPaJIbHOW CUMMETPHUH, TIOBOPOTE OTHOCUTEIHHO
IpsIMON, BUHTOBOM CUMMETPHUH, YMETh IPUMEHSTh
UX [PH pELICHUH 3a]1a4;

UMETh MPEACTABICHUE O IO OPTOTOHAIBHOU
MPOCKIINY;

UMETh MPEACTABICHUE O TPEXTPAHHOM U
MHOTOTPaHHOM YTJI€ U IPUMEHSATH CBOMCTBA
IUIOCKUX YTJIOB MHOTOTPAHHOTI'O YIJIa MIPU pEIIeHUN
3ajay;

MMETh MPEICTaBICHUS O TPeoOpa3oBaHUU MO00US,
TOMOTETHU U YMETh IPUMEHSITh UX MPHU PEIICHUH
3ajay;

YMETb peliaTh 3aa4i Ha TUIOCKOCTH METOJIaMU
CTEPEOMETPUH;

YMETh IPUMEHSATH (hOPMYJIIbl 00BEMOB MPHU
pelIeHnH 3a1a4




23

IMPUMEHSATD UX MPH PEIICHUH 3a/1a9;

UMETh MpEJICTaBICHUE O Teopeme Diisepa,
MPaBUJILHBIX MHOTOTPAHHUKAX;

BJIAJICTh TIOHSATHEM IUIOIIAIA TTOBEPXHOCTEMN
MHOTOI'PAaHHHKOB M YMETh IPUMEHSTH €ro MPH
peIlIeHUH 3a]1a4;

BJIQJICTh IMOHATUSAMHU TeJla BpalleHus ([MIHH/D,
KOHYC, IIap U cepa), UX CEUYEHUS U YMETh
MPUMEHSTh UX TPU PEIICHUH 3a/1a9;

BJIAJICTh TIOHATHSIMH KacaTeIbHbIC MPSIMBIE U
IJIOCKOCTH U YMETh MPUMEHSTh U3 TPH PEIICHUH
3aj1a4;

UMETh MIPEICTABJICHHSI O BIIMCAHHBIX M OMMCAHHBIX
chepax U yMEeTh IPUMEHSATH UX MPU PEIICHUN
3aj1a4;

BJIQJIETh NOHATHUSIMU 00BEM, 00BEMBI
MHOTOTPAHHHUKOB, TEJI BPAIICHUS U PUMEHSThH UX
IIPY pEIICHUY 3a]1aY;

UMETh MPEICTABICHUE O Pa3BEPTKE MUIUHAPA U
KOHYCa, IJIOIIAIA TOBEPXHOCTH ITWIMH]IPA U
KOHYyCa, YMETh MIPUMEHSATH UX TIPH PEIICHUU
3aa4;

UMETh MIPEICTABJICHHE O TUTOIIAa cPepbl U YMETh
MPUMEHSTH €r0 P PEIICHUH 3a]1a4;

YMETh peIaTh 3a/1a4i Ha KOMOWHAITU!
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MHOTOI'PAaHHHUKOB U TEJI BPaLCHUS;

UMETh MPEACTABICHUE O 000NN B IPOCTPAHCTBE
Y YMETh pelaTh 3aJJa4l Ha OTHOILIEHHE 00BbEMOB H
IUIONIa/Iel TOBEPXHOCTEH MOAOOHBIX PUTYD.

B noBceHEBHOM KU3HU U IIPU U3YUYEHHUH IPYTUX
IIPEMETOB:

COCTABJISITH C UCIIOJIb30BAHUEM CBOWCTB
F€OMETPUYECKHX (PUTYp MATEMATUYECKHE MOJEIH
JUTSL peIeHUs 3a/1ay MPAaKTUYECKOro Xapakrepa u
3a]1a4y U3 CMEKHBIX JUCIUIUINH, HCCIIE0BATh
NIOJIyYEHHBIE MOJEIIA U UHTEPIPETUPOBATH

pe3yabTaT
BexTopsl u BnaneTs NOHATUSAMU BEKTOPHI U UX KoopAauHaThl, | JlocTikeHnue pe3ynbraroB pasnena ll;
KOOpIUHATHI B YMETb BBINIOJHATH ONIEpalliu HaJl BEKTOPaMM, HaxoJUTh 00bEM Mapajuielenuneaa u TeTpadipa,
NPOCTPAHCTBE HCIOJIB30BaTh CKAJISPHOE MPOU3BEACHNE BEKTOPOB | 3aJaHHBIX KOOpJUHATAMH CBOUX BCPIIHH;
IIpHU pELICHUN 3a/7a4; 3aaBaThb NPSIMYIO B IIPOCTPAHCTBE;
MIPUMEHSITh YpaBHEHUE IUIOCKOCTH, POopMyITy HAXOIUTH PACCTOSIHUE OT TOYKU 10 INIOCKOCTH B
pPAcCTOSIHUS MEXy TOUYKaMu, ypaBHeHUE cPepbl CHUCTEME KOOPAWHAT;
[IpU pELICHUN 3a/7a4; HAXOUTHb PACCTOSIHUE MEXY CKPEIIUBAIOILIUMUCS
MIPUMEHATH BEKTOPBI 1 METOI KOOPAUHAT B NPSAMBIMH, 3aJaHHBIMUA B CUCTEME KOOPAUHAT
IIPOCTPAHCTBE IIPHU PEILICHUN 3a1a4
HUcropus HNmets nipencTaBieHne O BKIIAIE€ BbIIAKOIINXCA JlocTrxkeHue pe3yabTaToB pasjena I
MaTeMaTHKH MaTEMaTHKOB B Pa3BUTHUE HAYKU;

IOHHUMAThb POJIb MATCMATUKHU B PA3BUTHUH Poccun
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Metoambl Hcnonb30BaTh OCHOBHBIE METO/IbI I0KA3aTeNbCTBA, | JlocTukeHue pe3ynbTraTtoB pasnena ll;
MaTeMaTHKH MPOBOAUTH JOKA3aTEIbCTBO U BBHINOIHSTh MPUMEHSATh MaTeMaTUYECKHUE 3HAHUS K
OIIPOBEPKEHUE; MCCJIEIOBAHUIO OKPYXKAIOIIEr0 MUpa
MPUMEHSATH OCHOBHBIE METOIbI PEIICHUS (MogenupoBanue (PU3MUECKUX MPOIIECCOB, 3a7a4n
MaTeMaTHYECKHX 3a71ay; HKOHOMUKH)

Ha OCHOBE MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE XAPAKTEPU30BATh KPACOTY U
COBEPLICHCTBO OKPYXKAIOLIETO MUPa U
IIPOU3BEICHNN NCKYCCTBA,

IIPUMEHSATH ITPOCTEUIINE ITPOTPAMMHBIE CPEJICTBA U
IEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU
peLIeHNN MaTEMaTUYECKUX 3a/1ay;

IIOJI30BATHCS MTPUKIIAAHBIMU IIPOTPAMMAMU U
IIPOrpaMMaMHy CHMBOJIBHBIX BBIYMCICHUMN IS
UCCIIEZIOBAaHUS] MAaTEMaTUYECKUX O0OBEKTOB

2. Coaep:kanue Kypca

Auire0pa U HayaJIa aHAJIN3A
[ToBTOpenue. Pemenne 3a1a4 ¢ UCIOJI30BAaHUEM CBOMCTB YHUCET U CUCTEM CUUCIIEHUS, JEIUMOCTH, JOJIEH U YacTel, MPOLIEHTOB,
MoxyJel yucen. Pemienne 3aa4 ¢ HCMOI30BAHUEM CBOMCTB CTENEHENW U KOPHEW, MHOTOUYJIEHOB, MPeoOpa3oBaHMl MHOTOWICHOB
U JIpOoOHO-pallMOHANbHBIX BbIpaKeHHM. PerieHue 3amady ¢ KCMONB30BAHMEM TIpaayCcHOM Mepbl yriia. Moaynb yuciaa u ero
cBoiicTBa. Pemienue 3amay Ha JABMKEHUE MU COBMECTHYIO pabOTy, CMECHM U CIUIaBbl C MOMOIIbIO JIMHEWHBIX, KBaJAPATHBIX U
IpOOHO-pallMOHANIBHBIX YPAaBHEHUH W WX cucTeM. PelieHue 3a7ad ¢ MOMOUIbI0 YMCIOBBIX HEPABEHCTB M CHCTEM HEPAaBEHCTB C
OJTHOM MEepPeMEHHOM, ¢ MPUMEHEHHEM H300pa)XCHHsI YMCIOBBIX MPOMEXYTKOB. PerieHue 3amad ¢ MCMOJb30BAHUEM YHCIOBBIX
byukmuii 1 ux rpaduxoB. Mcmonp3oBaHHME CBOWCTB M TpadUKOB JUHEMHBIX W KBagpAaTUYHBIX (PyHKUIMNA, 0OpaTHOM
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MPOMOPLUUOHATIFHOCTA U (PYHKIIUU y=x. ['padmyeckoe pelieHne ypaBHEHHUH M HEpaBeHCTB. Mcmonp3oBaHue omepanuid Han
MHO>KECTBAMU M BBICKA3bIBAaHMWAMU. lICIIONB30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM INEPEMEHHOM, YHCIIOBBIX
MPOMEXYTKOB, HX OObeIWHEHUN U mnepecedeHuid. [IpuMeHeHue TMpH pelIeHUH 3a7ad4 CBOMCTB apU(PMETHUECKON U
r€OMETPUYECKON MPOTPECCUH, CYMMUPOBAHUS OECKOHEYHOM CXOSAIIEHCS] TEOMETPUUECKON MPOrpeCCU.
MHosecTBa (4UCIOBBIE, TEOMETPUUECKUX (PUTYD). XapaKTEPUCTUUECKOE CBOMCTBO, JEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE,
O0eckoHeuyHoe MHOXkecTBO. CmocoObl 3amaHusi MHOXkecTB IlonMHOkecTBO. OTHOLIEHUS NPUHAJUIEKHOCTH, BKIIIOUEHUS,
paBeHcTBa. Onepanuu Haj MHOXkecTBaMu. Kpyru Diinepa. Koneunble 1 6eCKOHEUHbIE, CYETHBIE M HECUETHBIE MHOXKECTBA.
VIcTUHHBIE W JIOKHBIE BBICKA3BIBAHUSA, ONEpallMd HAaJl BBICKA3bIBAHMSAMHU. CBsI3b BBICKA3bIBAHMI C MHOXKECTBAMH. KBaHTOpBI
CYILLIECTBOBAHMS U BCEOOLTHOCTH.
3aKkoHBl JIOTUKM. PemnieHue JIOrMyeckux 3afad C HCIOJIb30BaHUEM KpyroB Oiiepa.YmozakiatoueHus. OOOCHOBaHHS H
JI0Ka3aTelbCcTBO B MareMatuke. Teopembl. Buabl marematnueckux yTBepxkiaeHuil. [Ipu3Hak M CBOMCTBO, HEOOXOAMMBIE H
JNOCTAaTOYHBIE YCIOBUSI.
Pannannass Mepa yriia, TPUTOHOMETpPUYECKas OKPYKHOCTb. TpuUroHoMeTpuyeckue QYHKIMH Yucel U yrioB. Dopmyiibl
NPUBENICHUS, CJIOKEHUS TPUTOHOMETPUUYECKUX (YHKIUH, (HOpMyNbl JBOMHOIO M MOJOBMHHOTO aprymeHTta. lIpeoOpazoBanue
CYMMBI, Pa3HOCTH B IPOU3BEACHUE TPUTOHOMETPUUECKUX (PYHKIMHA, U HA00OPOT.
Hymu ¢yHKuMM, OpoMExXyTKH 3HAKONMOCTOSHCTBAa, MOHOTOHHOCTb. HaumOosbliee M HauMeHblLIee 3HauYeHHE (YHKLUU.
[lepuonnueckre PyHKIMU U HAUMEHbIIUHN Niepuoj. YeTHbIe U HEUETHbIE (PYHKIUU.
TpuroHomerpuyeckue (QyHKIMM YHUCIOBOTO aprymMeHTa Yy=cCcosX, y=sinx, y=tgx, y=ctgx. CBoiictBa u rpaduku
TPUTOHOMETPUUECKUX (QYHKIIHI.
OOpaTHble TpUrOHOMETpUUYECKHE (DYHKLMHU, UX TJIaBHbIC 3HAYEHUS, CBOWCTBA U rpaduku. TpUroOHOMETpUYECKHE ypaBHEHUSI.
OnHOpOJIHBIE TPUTOHOMETPUYECKUE YpaBHEHHUA. PelmieHue npocTedlnx TPUTOHOMETPUUECKUX HepaBeHCTB. IIpocreitiine
CUCTEMBI TPUTOHOMETPUUECKUX YPABHEHUM.
Crenenp ¢ JEWCTBUTENBHBIM IIOKa3aTelieM, CBOMCTBAa crTeneHu. [Ipocrelimme moka3aTelbHbIE YPAaBHEHHS U HEPABEHCTBA.
[ToxazarenbHast pyHKUMS U ee cBoWcTBa U rpaduk. Yucno € u QyHkuus y =e*.
Jlorapugwm, cBoiicTBa jorapudma. Jecsatuunsiii u HaTypanbHbiil jgorapudm. [IpeoOpazoBanue orapupMuIecKux BhIPAKECHUH.
Jlorapudmuueckue ypaBHeHUs 1 HepaBeHCTBa. Jlorapudmuueckas QpyHKIMs U ee CBONCTBA U rpaduK.
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CrenenHast pyHKIUS U €€ CBOMCTBa U rpaduk. MppanuoHanbHble ypaBHEHUS.

[lepBuuHbIE PECTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEN.

Meron unTEpBaNoB AJis pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB GyHKIMA: CABUT, YMHOXKEHHE HA YUCIIO, OTPAKEHUE
OTHOCUTEJILHO KOOPAMHATHBIX ocel. ['paduueckue MeTonbl pelieHUst ypaBHEHHM W HepaBeHCTB. PellieHne ypaBHEHUU u
HEPABEHCTB, COACPKANX ITIEPEMEHHYIO IO 3HAKOM MOJYJIA.

CucTteMbl oKazaTeNbHBIX, JOTapU(PMUUYECKUX U UPPAlMOHATIBHBIX YpaBHEHUN. CUCTEMBI MMOKA3aTeNIbHBIX, JIOTAPUOMUUIECKUX U
HppanMoHaIbHbIX HEPABEHCTB.

B3aumHuo oOpatnabie Gynkiuu. ['paduku B3auMHO 0OpaTHBIX QYHKITUH.

VYpaBHEHUS, CUCTEMBI YPAaBHEHUI C TapaMETPOM.

HenpepbIBHOCTD QDyHKIIHH.

Huddepennmpyemocts dbynkuuu. [IpousBonnas dbynkuuu B Touke. KacarenbHas k rpaduky dyHkuuu. ['eomerpuueckuit u
(bu3nyecKuil CMBIC MPOU3BOIHOM.

[TpousBoansie rneMenTapHbix GyHkiui. [IpaBuna nuddepenuupoBanus.

Bropas npousBoiHas, e TeOMETPUUYECKUNA U (PU3NUECKUIN CMBICIL.

Touku skcTpeMmyma (MakcumMyma U MUHUMYyMa). MccnenoBanne 3yieMeHTapHbIX (YHKIMA HA TOYKH SKCTpEMyMa, HanOOJIbIIee U
HalMEHbIIEE 3HAYEHUE C TOMOIIBIO MPOU3BOAHOM.

[TepBooOpasnas. Heonpenenenusiit narerpai. [leppoodpasnbie aneMeHTapHbIX QyHKIuHA. [1nomans KpuBOJIMHEHHON Tpamneiuy.
®opmyna Herotona-JleliOnuma. OnpeneneHHbIN HHTETPAJL.

I'eomerpusn
[loBTOopenue. Pemienue 3amay ¢ HMCMOIB30BAHMEM CBOWCTB (PUTYp Ha IJIOCKOCTH. PelleHue 3aiay Ha JI0Ka3aTeNbCTBO U
ITIOCTPOEHUE KOHTPIPUMEPOB. [IprmMeHeHne mpocTelnx JTOTMYECKUX MpaBwil. PemieHue 3amgad ¢ MCHOJIb30BAHUEM TEOPEM O
TPEYroJbHUKAX, COOTHOIIECHUH B MPSIMOYTOJIBHBIX TPEYTOJbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXyrojbHUKaMuU. Perenue 3amau
C UCHOJB30BaHUEM (DAKTOB, CBA3AHHBIX C OKPYKHOCTSIMU. PerieHue 3amay Ha U3MEpEeHHs] Ha IUIOCKOCTH, BBIYMCIICHUS JUIMH U
IJIOIIAIEH.
Harmsnnas crepeomerpust. [Ipusma, mapauienenumnen, nTMpaMuia, TETPAIP.
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OCHOBHBIE IOHATHSI TEOMETPHUH B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUU U CIIEICTBHS U3 HUX.
[locTpoeHue cedyeHM MHOTOTPAHHUKOB METOAOM  cieoB. LleHTpanbHoe mpoekthpoBanue. Iloctpoenue cedyeHui
MHOTOTPAaHHUKOB METOJIOM ITPOCKIIHA.
CkpenuBaronecs npsmble B IPOCTPAHCTBE. YTOJI MEKIY HUMHU.
Teopemsl 0 mapaIenbHOCTH MPSIMBIX | IJIOCKOCTEH B mpocTpaHcTBe. [lapamnenbHoe mpoeKTupoBaHue U U300paskeHue Guryp.
[leprieHIUKYISIPHOCTh NMPAMON M IIOCKOCTH. OpTOroHanmpHOE NpoekThpoBaHue. HakmonHele u mpoeknuu. Teopema o Tpex
MIEPIICHIUKYJIAPAX.
Paccrosinust Mexay ¢urypamu B npoctpaHcTse. OOMmMA NEPIEHIUKYIIAP ABYX CKPEIIUBAIOLIUXCS MPSIMBIX.
Vel B ipocTpascTie. llepnenauKysspHble IIOCKOCTH.
[IpaBUIBHBIE MHOTOTPAHHUKH.
[Tpuzma. [Tapamtenenunesn. Cpoiictea napauenenuneaa. [Ipsmoyronsusiid napamienenunes. HaknoHHbIE TPU3MBI.
[Mupamuga. Bunel nupamua. DaeMeHThl NpaBUIIbHONW nupaMuibl. [TupamMuabl ¢ paBHOHAKIOHEHHBIMU peOpaMu U TPaHSIMH, UX
OCHOBHBIE CBOKCTBA.
[Imomaan NoBEpXHOCTEW MHOTOIPAHHUKOB.
Tena Bpamenus: MWIMHIP, KOHYC, map u cdepa. CeueHus uuauHApa, KoHyca u mapa. [llapoBoii cermeHT, 1mapoBoil CIioH,
IIIaPOBOM CEKTOP (KOHYC).
YceuenHast nupaMua U yCEYEHHBIN KOHYC.
KacarenbpHble psMble U MJI0OCKOCTU. BriucaHHble 1 onucaHHble Cepshl.
Bekrtops! u koopanHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO. YTOI MEXAY BekTopaMu. CKaJlsipHOE TPOU3BEICHUE.
YpaBHeHue miockoctu. Popmysia pacCTOSHUSI MEXTY TOUKaMHU. Y paBHEHUE CPEPhI.
[Tonsitue o0beMa. OOGbeMbl MHOTOTPAHHUKOB. OOBbEMBI TEJ BPALLEHUS.
[Tnomane chepsl.
[1nomane NOBEPXHOCTH LIMIIMHIPA U KOHYCA.
KoMOuHanmnu MHOTOTrpaHHUKOB U TE€J BPAICHHUS.
[TonoGue B mpoctpancTBe. OTHOIIEHHE 0OBEMOB U IIOMIAIEH TOBEPXHOCTEH MOTOOHBIX PUTYD.
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BeposiTHOCTH U CTATHCTHKA, JIOTHKA, TeOPHUS rpad)oB 1 KOMOMHATOPHUKA
[ToBTopenue. VMcnonp3oBanue TabIUI U JUarpaMm JJis MPEACTaBICHUS JaHHbIX. Pelenue 3a1a4 Ha MPUMEHEHHUE ONUCATEIbHBIX
XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U HAaUMEHBIIIETO 3HAYEHUS, pa3Maxa, AUCIEPCUHU U CTaHIapTHOTO
OTKJIOHEHHUs. BpluucieHne 4acToT M BEPOATHOCTEH COOBITHI. BhluncieHue BEpoOSITHOCTEH B ONBITaX C PaBHOBO3MOXHBIMU
AIIEMEHTapHBIMU  Hcxojamu. Vcmonp3oBaHme KOMOMHATOPUKH. BpIUnCiIeHHEe BEpOSTHOCTEH HE3aBHCHMBIX COOBITHH.
Ncnonb3oBanue GopMyIibl CI0OKEHUSI BEPOSITHOCTEH, AUarpamMm Didiepa, AepeBa BeposTHOCTEH, popmysl bepHyiu.
VYcnoBHas BeposTHOCTB. [IpaBuio ymHoxenust BeposatHocTerd. Dopmyna nosHou BepositTHocth. Dopmyna baiieca.
JIuCKpeTHBIE CllydaiiHble BEJIMUMHBI U pacnpenencHus. CoBMeCTHbIE pacupeneneHus. PacnpeneneHue CyMMbl U POU3BENCHHUS
HE3aBUCUMBIX CIIy4aliHBIX BEJIWYMH. MaTeMaTH4YeCKOE OXHMJIAHME M JUCHEPCHs CIy4alHOW BeIWYMHBL. MareMmaTrndeckoe
OKHJIaHUE U JUCHEPCHS CYMMBI CIIy9aiiHbIX BEJIUYHH.
bunapHas ciydaiiHas BeIM4MHa, pacupeneneHue beprymmm. ['eomeTprueckoe pacnpeneneHne. BHHOMHAIbHOE paclpeesIeHUE U
€ro CBOMCTBA.
HenpeprpiBHble cinydaiinbie BenuuuHbl. [ITOTHOCTE BeposTHOCTH. DyHKIMSA pacnpeneneHus. PaBHoMepHOe pacnpenesieHue.
HopmaneHoe pacnpenenenne. @ynkuus Jlannaca. [lapameTpsl HopMmanbHOrO pacnpeneneHus. [IpuMepsl ciaydailHbIX BEJIWYHH,
MOTYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, POCT YETIOBEKA).
KoBapuanus n1Byx cimyuyailHeIx BeianuuH. [lonarue o xoadduumente koppemsiun. CoBMECTHbIE HAOMIOJEHUS ABYX CIIy4alHBIX
BEJIMYMH.

3. TemaTn4yeckoe NJIAHMPOBAHUE
Monynb «Anredpa 1 Hayasla aHaTU3a»

10 kmacc
No Haspanwue paznenon KomnuectBo yacos,
OTBOAMMOE Ha U3yYEHHUE KaKION TEMBI
1. | IloBTopenue marepuana 7-9 kinaccoB 3
2. JleicTBUTEIbHBIC YHCIIa 12
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3. | HucnoBele GyHKIIUU 10
4, Tpuronomerpuueckue GyHKIIUN 24
S. TpuroHoMeTpuyecKue ypaBHEHHUs 10
6. | [IpeoOpa3oBaHKe TPUTOHOMETPHUECKUX BBIPAKEHUN 21
7. | KoMmuiekcHble yncina 9
8. [IpousBoaHas 29
9. KomMOunHaroprka 1 BEpOATHOCTh 7
10. |TIloBTOpeHwme 11
UTOI'O 136
No Haspanwue paznenos KomnuecTBo yacos,
OTBOAMMOE Ha M3yYeHHUE KaKION TEMBI
1. IToBTOpenue matepuana 10 kimacca 4
2. | MHOrouseHsl 10
3. Crenenn u kopHU. CTeneHHble QyHKIUN 24
4, [TokazaTtenbHas u orapudmuydeckas GyHKIUNA 31
5. | [lepBooOpasHasi u uHTETpa 9
6. DJIEMEHThI TEOPUHU BEPOATHOCTEN M MaTEMAaTUUECKOI 9
CTaTHCTUKH
7. | YpaBHeHus u HepaBeHCTBA. CUCTEMBI YpPaBHEHUM U 33
HEPaBEHCTB
8. | Obo0maroiiee MOBTOPEHUE 16
UTOI'O 136
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Monyib «I'eomeTpus»

10 knacce
Nen\nt Ha3zBanue paznenos KonunuectBo 4acos,
OTBOJIUMOE HA U3YYCHHE KAXKIONU TEMBI
1. |BBenenue 5
2. |[lapanienbHOCTh MPSIMBIX U TUIOCKOCTEN 20
3.  ([lepneHaUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH 20
4.  |MHOrorpaHHUKH 13
5.  |Bekrtopsl B IpoCTpaHCTBE 7
6 3aKIIIOUYNUTENIbHOE TMOBTOpEeHHE Kypca reomerpuu 10 3
" |kmacca
UTOro 68
11 kanace
Nen\nt Ha3zBanue paznenon KonunuecTBo vacos,
OTBOJIUMOE Ha U3YYCHHUE KAXKTOU TEMbI
1. BekTopbl B mpocTpaHCTBE 6
2. MeTon KOOpAMHAT B MPOCTPAHCTBE 15
3. HunuHap, KOHyC, ap 16
4, OOBbembI TET 17
5 3aKJIIOYMTENIbHOE TIOBTOPEHHE Kypca reomerpun 11 14
KJjlacca
UTOro 68




