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Ilnanupyemble pe3yabTaThl 0CBOEHHUS Y4eOHOIO NMpeaMera

JIMYHOCTHBIE pe3y/ibTAaThl OCBOEHHUS y4eOHOro mpeaMera «MareMaTHuKa»

JInuHocTHBIE pe3yJabTaThl B cepe OTHOMIEHHIT 00y4aromuxcs K cede, K CBOeMYy 3/10POBbIO, K
NO3HAHUIO cels:

— OpueHTauus OOydarolUXCsl Ha JOCTHKEHHE JIMYHOIO CYACThs, pPEATU3aLUI0 I03UTUBHBIX
KU3HEHHBIX NEPCIEKTHB, HHUIIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTh U CIIOCOOHOCTh K JINYHOCTHOMY
CaMOOIPEIEIEHNIO, CIIOCOOHOCTh CTABUTh 1IEJIN U CTPOUTD KU3HEHHBIE I1JIaHbl;

— TOTOBHOCTb U CIIOCOOHOCTh 00ecneuuTh ce0e M CBOMM OJM3KHUM JOCTOWHYIO JKU3HB B IIpolecce
CaMOCTOATEJIbHOM, TBOPUYECKOM U OTBETCTBEHHOM JESITEIBbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh O0yYaroIuXxcs K OTCTauBaHUIO JIMYHOT'O JOCTOMHCTBA, COOCTBEHHOIO
MHEHHS, TOTOBHOCTb M CIIOCOOHOCTH BBIPaOATHIBATh COOCTBEHHYIO TIO3HMILMIO [0 OTHOILICHHUIO K
00I11€CTBEHHO-TIOJIUTUYECKUM COOBITUSAM IMIPOILIOr0 U HACTOSALIET0 HA OCHOBE OCO3HAHUS U OCMBICIICHUS
HCTOPHUH, TYXOBHBIX LIECHHOCTEN U TIOCTUKEHUI HAIEH CTPAHBI;

— TOTOBHOCTb M CIIOCOOHOCTbh O0yYaroIUXCcs K CaMOPa3BUTHIO U CAMOBOCIIUTAHHUIO B COOTBETCTBUU
¢ 00IIeYeTOBeYECKUMH [IEHHOCTSIMH M MI€AJIaMHU TPaKIaHCKOTO OOIIECTBa, MOTPEOHOCTh B (PU3UIECKOM
CaMOCOBEPIIECHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03JOPOBUTEIBHOM EATEIBHOCTBIO;

— MPUHATHE W peanu3alus [EHHOCTeH 3J0pOBOr0 M 0Oe30macHOro ooOpasza JKHU3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M ICHXOJOTHYECKOMY
310POBBIO;

— HeNpusATHE BPEIHBIX NMPUBBIYEK: KYPEHHUs], yHOTPEOICHUS aJIKOTr0JIsl, HAPKOTHUKOB.

JInuHocTHBIE pe3yabTaThl B chepe oTHOMIEeHHIT o0yyaromuxcs K Poccun kak k Pogune
(OreuectBYy):

— poccuiicKasi MJIEHTUYHOCTb, CIIOCOOHOCTb K OCO3HAaHUIO POCCUHCKONW HIAEHTUYHOCTU B
HOJHUKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOW OOLIHOCTH POCCHICKOro
Hapoza U cynpbe Poccun, marpuotrsm, roTOBHOCTH K CITy>KeHUI0 OTe4ecTBY, €ro 3alluTe;

— YBaXXCHHE K CBOEMY HapoAay, YyBCTBO OTBETCTBEHHOCTH Iepel PoauHOMN, ropAoCTH 3a CBOW Kpaw,
cBor0 PomuHy, mpommioe M HacTosIlee MHOIOHAMOHAJIBHOTO Hapojga Poccum, yBaxkeHue K
rocyJJapCTBEHHBIM CUMBOJIaM (repo, ¢uiar, TMMH);

— (QopmupoBaHuEe YBaXEHHUS K PYCCKOMY S3bIKy KakK TIOCYJapCTBEHHOMY s3bIKy Poccuiickoit
deneparuu, SIBISIONEMYCS OCHOBOM POCCUHCKON MASHTUYHOCTU M TIaBHBIM (DaKTOPOM HallMOHAJIBHOTO
CaMOOIIPEJEIICHUS;

— BOCIHTaHHUE YBaKEHUS K KYyJbTYpe, SI3bIKaM, TPAJULIUAM U 00bIYasM HapoJIOB, MPOKHUBAIOIIUX B
Poccuiickoit @enepanun.

JInuHoCTHBIE pe3yJabTaThl B chepe OTHOMIEHHIT 00y4alOIHUXCS K 3aKOHY, TOCY1apCTBY U K
rpaKIaHCKOMY 0011IeCTBY:

— TIPaXXJaHCTBEHHOCTh, TPaKJaHCKasl MO3ULMSA AKTUBHOIO M OTBETCTBEHHOIO YJI€HA POCCHUHCKOIO
oOlIecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLMOHHBIE TpaBa U OOS3aHHOCTH, YBAXKAIOLIETO 3aKOH H
IPaBOMOPSJIOK, OCO3HAHHO NPHUHUMAIOIIETO TPAJUIIMOHHbIE HAIlMOHAJIBHBIE W OOIIeYeIOBEUECKUE
TYMaHUCTHYECKHE U IEMOKPAaTUYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— MpHU3HAHUME HEOTYYXJTAeMOCTH OCHOBHBIX IpaB M CBOOOJ YeloBeKa, KOTOpbIE MPHHAIJIEKAT
KaKJIOMY OT POXKIEHHS, TOTOBHOCTh K OCYILIECTBJICHHIO COOCTBEHHBIX MpaB U CcBOOOJ 0e3 HapyIIeHUs
npaB U cBOOOJA JPYTUX JIML, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIC TpaBa M CBOOOIBI YElOBEKa M
rpaXJaHHHA COTJIAaCHO OOLIETPU3HAHHBIM MNPUHLIUIAM M HOpMaM MEXIYHapOJHOTO MpaBa U B
cootBercTBuM ¢ KoHcTtutynmeit Poccuiickoit @enepannu, npaBoBas v MOJIUTHYECKAs TPAMOTHOCTB;

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M OOIIECTBEHHOU
MPAKTHUKH, OCHOBAaHHOE Ha JHAJIoOre KYyJIbTyp, a TakKKe pa3Iu4HbIX (POpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAaHHE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

— HMHTEPUOPH3alUs LEHHOCTEH JEMOKPATHH M COLMAIbHOM COJMJAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHUH B IPYIIIE WU COLUAIBHON OpraHU3allly;

— TOTOBHOCTh OOY4YaIOUIMXCSl K KOHCTPYKTUBHOMY Y4YacTHIO B IPUHITUU PELICHUH, 3aTParuBaroOIINX
UX TpaBa M MHTEPECh, B TOM 4YHCIE B pa3IU4yHbIX (opMax oOOIIECTBEHHON CaMOOpraHU3alHH,
caMOyIpaBJIeHHsI, OOIIECTBEHHO 3HAYUMOM JeSITENbHOCTH;



— TPUBEPKEHHOCTh HJESIM HWHTEPHALMOHAIN3MA, JAPY>KObI, paBEHCTBA, B3aUMOIIOMOILM HApOJIOB;
BOCIIUTAHHE YBAXHUTEIHLHOTO OTHOIICHHUS K HAI[MOHANLHOMY JOCTOMHCTBY JIIOJICH, WX YyBCTBaM,
PEJIUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTb  OOy4aroUIUMXCsl MPOTUBOCTOSTh  HUACOJOIMM  3KCTPEMH3Ma, HALMOHAIU3MA,
KceHo(poOUH; KOPPYINIUHU; TUCKPUMHUHAIIMKM MO COLUAIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
pU3HAKaM U IPYTUM HETaTUBHBIM COITMAILHBIM SIBIICHUSIM.

JIMYHOCTHBIE Pe3y/bTAaThI B c(hepe OTHOLIEHUH 00YYAIOIIUXCS C OKPYKAKIUMH JIOJAbMU:

— HpPaBCTBEHHOE CO3HAHME M TOBEJCHHWE HA OCHOBE YCBOCHHS OOIEYETOBEYECKHX LIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUSA U TOBEJCHHS B MOJUKYJIBTYPHOM MHpE, FOTOBHOCTU U CIIOCOOHOCTU BECTH
QUAJIOr C JIPYTUMH JIIOJbMH, JOCTUraTh B HEM B3aWMOIOHUMAHUS, HAaXOJIUTh OOIIME LEeIu U
COTPYIHUYATH JUIS UX JTOCTHXKEHUS;

— TMPUHATHE TYMaHUCTHUYECKHX IIEHHOCTEH, OCO3HAHHOE, YBa)XXKHUTEIbHOE U J00poKenaTeabHoe
OTHOLIEHUE K IPYTOMY YEJIOBEKY, €Er0 MHEHHUIO, MUPOBO33PEHHUIO;

— CIIOCOOHOCTH K COIEPEKHMBAHUIO U (POPMUPOBAHUE MO3UTHBHOIO OTHOUICHHS K JIOASM, B TOM
YHCJIe K JIMI[aM C OFPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbsI U MHBAJINAaM; OEpEKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHHE K (PU3MUYECKOMY M TICHXOJIOTUYECKOMY 3/0POBBIO APYTUX JIOACH, YMEHHE
OKa3bIBaTh MEPBYIO MOMOIIIb;

— (QopmupoBaHue BHIPAKEHHOW B MOBEACHUH HPABCTBEHHOM MO3UIUHU, B TOM YHCIIE CIIOCOOHOCTHU K
CO3HATEIILHOMY BBIOOpPY [00pa, HPAaBCTBEHHOTO CO3HAHMSA M TIOBEIEHHS Ha OCHOBE YCBOCHHS
00I1eueI0BeYECKUX [IEHHOCTEH U HPAaBCTBEHHBIX YYBCTB (YECTH, J0JTra, CIPABEIMBOCTH, MUJIOCEPAUS U
TPYKEITI00us);

— pa3BUTHE KOMIIETCHLIUNH COTPYAHMYECTBA CO CBEPCTHHKAMH, ICTbMH MIIAJIIIET0 BO3pacTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIIEN0BATENbCKOM, MPOCKTHON U
JIPYTUX BUJAX ACSTENbHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00y4alOIUXCH K OKPYKaloleMy MUPY, }KMBOMH
NPHUPoOJeE, XyA0:KeCTBEHHOH KYJIbTYype:

— MMHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH, 3HAUMMOCTH HAYKH,
TOTOBHOCTh K HayYHO-TEXHUYECKOMY TBOPUYECTBY, BIAJICHHE TIOCTOBEPHOU HMH(pOpMaIMel 0 mepesoBbIX
JTOCTH)KCHHSIX M OTKPBITUSIX MUPOBOM U OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
00 ycTpolicTBe MUpa U 00IIECTBa;

— TOTOBHOCTb U CIHOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCIIE CaMOOOpPa30BaHUIO, HA MPOTSHKEHUU
BCEM JKM3HU; CO3HATENbHOE OTHOLICHME K HEMpEepbIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEHIHOH
poQeCCHOHAIBHON U 00IIIECTBEHHON JIeATEIbHOCTH;

— DKOJIOTHYECKasl KylbTypa, OepeXHOe OTHOIIEHHUS K POJHON 3emile, MPUPOAHBIM OorarcTBam
Poccun n mupa; moHuMaHue BIUSHUS COLUAIBHO-3KOHOMUYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOIHOMN
U COLMAJIBHON Cpeabl, OTBETCTBEHHOCTh 3a COCTOSIHUE IPUPOJHBIX PECYPCOB; YMEHUS M HaBBIKU
pa3yMHOIr0 IPUPOIONIOIb30BaHUS, HETEPIIUMOE OTHOLIEHUE K AEMCTBUSM, IPUHOCSIIUM BpEJl KOJOTUY;
MPUOOPETEHUE OIBITA YKOJIOTO-HAMPABICHHON AEITeITbHOCTH;

— O3CTETHUYECKOE OTHONICHHS K MHpPY, TOTOBHOCTb K 3CTETHUYECKOMY OOYCTPOHCTBY COOCTBEHHOIO
ObITa.

JIMYHOCTHBIE Pe3y/ibTAaThl B c(hepe OTHOLIEHU 00yYAIOIIMXCSH K CeMbe U POAUTEIAM, B TOM
YK cJIe MOArOTOBKA K CeMeHOM KU3HM:

— OTBETCTBEHHOE OTHOLIEHHE K CO3JaHMIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEU
CEeMEMHOM KU3HHU,

— TOJIOXKUTENbHBIM 00pa3 ceMbU, pOAUTENbCTBA (OTLOBCTBA W MAaTEPUHCTBA), MHTEPUOPHU3ALIUS
TPaIUIIMOHHBIX CEMEUHBIX IIEHHOCTEH.

JInuHOCTHBIE pe3y1bTaThl B chepe OTHOLIEHHUA 00y4YalOUINXCSl K TPYAY, B chepe COHATBHO-
IKOHOMMYECKUX OTHOIICHMIA:

— yBa)ke€HHE KO BceM (hopMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIIIUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oymymiedl mpodeccur Kak TyTh M CIOCO0 peaau3amui COOCTBEHHBIX
KU3HEHHBIX IUIaHOB;

— TOTOBHOCTH OOy4arolIUXCsl K TPYAOBOH NMpodeccHOHANbHON NEATEIbHOCTH KaK K BO3MOXHOCTHU
y4acTHs B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIEeM;



— MOTPEOHOCTh TPYOUTHCH, YBAKEHUE K TPYAy M JIIOASIM TPyJda, TPYIOBBIM JOCTHIKCHHUSM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHUE K PAa3HBIM BUIaM TPYIOBOH EATCILHOCTH;

— TOTOBHOCTH K CaMOOOCTY)KUBAHUIO, BKIIIOYasi O0yYEHHUE M BBIIIOJHEHUE JIOMAIITHUX O0S3aHHOCTCH.

JInuHocTHBIE pe3yJabTaThl B cepe PU3NIECKOT0, ICHXOJT0THYECKOTr0, COIHATIBLHOTO U
aKaJeMU4ecKOoro 0J1arono/y4usi 00y4armmxcs:

— ¢Qusuyeckoe, SMOIMOHATHHO-TICUXOJIOTHYECKOE, COLUAIbHOE OJaromoiaydue OOydJaromuXxcs B
JKU3HH 00pa3oBaTeNIbHOM OpraHu3alyd, OIIYIICHHE JeThbMH O€30MaCHOCTH MW ICHXOJIOTHYECKOTrO
KoMdopTa, HHPOPMAITMOHHON OE30MTACHOCTH.

MeTtanpeamMeTrHble pe3yJjbTaTbl OCBOCHHSI Y4eOHOro mnpeamera «MaremaTuka»

MeranpeamMeTHble  pe3yibTaThl BKJIIOYAIOT OCBOCHHBIE YHUBEpCAJIbHblE YydeOHBIE JEHCTBUS
(perynsiTUBHBIE, IO3HABATEIbHBIC,KOMMYHUKATHUBHbIE).

Perynastusubie YY /|

BbInyCKHUK HAY4YUTCSH:

— CaMOCTOSITEIbHO OIpENessaTh LEIH, 3aJaBaTh MapaMeTpbl U KPUTEPHUU, MO KOTOPHIM MOXKHO
OTIPEACNUTh, UTO LIeJIb IOCTUTHYTA;

— OLEHMBaThb BO3MOXXHbBIE TIOCJIEICTBUSA JOCTUKEHHUS IIOCTABJIEHHOW LI B JAESITEIbHOCTH,
COOCTBEHHOM >KU3HHU U )KU3HHU OKPY>KAIOLIUX JIFOJIEH, OCHOBBIBASICH HA COOOPAKEHUSIX ITUKU M MOPAJIH;

— CcTaBUTh U (QopMyIupoBaTh COOCTBEHHBIE 3a7ayd B 00pa30BaTENbHOW JEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

— OLEHUBATh PECYPCHI, B TOM YUCIIE BPEMS U IpYrHe HEMATEpUAIbHbBIE PECYPChI, HEOOXOAUMBIE IS
JOCTHKEHUS TIOCTABJICHHOH 1IN,

— BBIOMpATH MYTh JOCTHIKEHUS IEJIH, TUIAHUPOBATh PEIICHUE MOCTABICHHBIX 3aJ]1a4, ONTUMU3UPYS
MaTepuaibHble U HeMaTepUaIbHbIE 3aTPaThI;

— OpraHu3oBbIBaTh d()(HEKTHBHBINA MMOUCK PECYpCOB, HEOOXOIUMBIX ISl JOCTHIKCHHSI TTOCTABIICHHON
LIENIH;

— COIOCTAaBJIATh MOJYYEHHBINH PE3yIbTAT IEATENBHOCTH C TOCTABJIEHHOM 3apaHee 1eIbIo.

ITo3naBaTeabHble YY /1

BohinycKHUK HAYy4YUTCS:

— HCKaTh W HAXOAWTh OOOOIIEHHBIE CIMOCOOBI pelIeHHs 3a7ad, B TOM 4YHCIE, OCYIIECTBIATH
pa3BepHyYTHIN WH(OOPMAITMOHHBINA MMOUCK U CTaBUTh Ha €r0 OCHOBE HOBBIE (YUeOHBIE U MO3HABATEIHHBIC)
3a/1a4u;

— KPUTUYECKHU OLICHUBATh U MHTEPHPETUPOBATH HHPOPMAIIMIO C Pa3HBIX MO3UIIMNA, PaclO3HABATh U
¢dbuKcupoBaTh MPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHUKAX;

— MHCIONB30BaTh  pa3MYHbIE  MOJIEIbHO-CXEMATUYECKUE  CPEICTBAa Ul  IMPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢d W OTHOIIEHWW, a Tak)Ke MPOTHUBOPEUYUH, BBIABJICHHBIX B HMH(POPMAIIMOHHBIX
HMCTOYHHKAX;

— HaXOJUTh W MPUBOJUTH KPUTHUECKHUE apTYMEHTHI B OTHOIICHHUH JIEHCTBUM U CYXJIEHUU JPYroro;
CIIOKOWHO M Pa3yMHO OTHOCHTHCSI K KPUTHYECKUM 3aMEUaHUsIM B OTHOIICHUU COOCTBEHHOTO CYXXICHHUS,
paccMmaTpuBaTh UX Kak pecypc cOOCTBEHHOTO pa3BHUTHS;

— BBIXOJUTh 332 paMKHd Yy4yeOHOro TMpeAMeTa U OCYIIECTBISATH IIeJICHANPABICHHBI TOUCK
BO3MOXKHOCTEH JIJIsl IIUPOKOI0 IEpeHoca CPeICTB U CIIOCOOOB JeCTBHS;

— BBICTpPaWBaTh HMHAMBHIYAIBbHYIO OOpa30BaTENbHYIO TPACKTOPUIO, YUYHTHIBAs OTPAHUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIEC OTPAaHUUYCHUS;

— MEHSTh U YIEPKUBATh Pa3HbIE MO3UIIUH B MIO3HABATEIBHOM I€SATEIbHOCTH.

KommyHnukatusubie YY /|

BoinycKHUK HAy4YuTCH:

— OCYILIECTBIISITH JAENOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHMKAaMH, TaK M CO B3pOCIBIMU (Kak
BHYTpU 00pazoBaTENbHON OpraHu3allid, Tak M 3a €€ MpeieliaMu), MoA0UpaTh MapTHEPOB IS JEITOBOM
KOMMYHHUKAIIHN UCXO/A U3 COOOpaKEHUH pe3ylbTaTUBHOCTH B3aUMOICUCTBHUSA, @ HE TUYHBIX CUMIIATHII;

— TMPHU OCYIIECTBICHUU TPYIIOBOM PabOTHl OBITh KaK PYKOBOIUTENEM, TaK U YICHOM KOMAaHIbI B
Pa3HbIX poJsiX (TeHepaTop ujeH, KPUTUK, UCIIOJHUTEIb, BBICTYNAIOIIHM, SKCIIEPT U T.1.);

— KOOPIMHUPOBAaTh ©  BBINOJIHATH pabOTy B  YCIOBHSX pEANbHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICICTBUS;



— Pa3BCPHYTO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHHUA C HCIIOJB30BAHHEM aJICKBATHBIX
(yCTHLIX n HI/ICBMCHHBIX) SA3BIKOBBIX CPCIACTB;

— pacliO3HaBaTb KOH(i)J'II/IKTOFeHHBIC CUTyalluu U Ip€A0TBpallaTh KOH(bJ'II/IKTBI J0 UX aKTHUBHOM
(1)33[)1, BBICTpAanBaTh ACIOBYIO U o6pa30BaTeany}0 KOMMYHHKaAIIUIO, n30eras JMYHOCTHBIX OLCHOYHBIX

CYKIECHUU.

Hpe)IMeTHLIepe3yJILTaTbI OCBOCHI/IHy‘l66HOF0 rlpez[MeTa«MaTeMaTnKa»

BorinyckHuK Ha 02a30BOM YyPOBHE HAYUMTCS:

ba3oBblii ypoBeHb
«IIpo061eMHO-PyHKIIMOHAIbHBIE Pe3YJIbTaThD)

Pa3nen |. BoINyCKHUK HAYYUTCS 1. BbINYCKHUK MOJYYHT
BO3MOKHOCTh HAYYUTbCS
Hean J1Jis Mcronib30BaHUs B TOBCEIHEBHOM s pazsumus mviuinenus,
OCBOCHMA KHU3HU U 00eCrieueHus1 BO3MOKHOCTH UCNONIL308AHUS 8 NOBCEOHEBHOU HCUSHU
npeaMera YCIICLTHOTO MPOJIOJKEHUS 00pa30BaHHUsI 110 u obecneyeHus 603MONCHOCMU
CHEIUATIBLHOCTSIM, HE CBSI3aHHBIM C VCREWH020 NPOOOIAHCEHUSI 0OPA308aAHUS
MPUKJIAIHBIM UCIIOJIb30BAHUEM MAaTEeMAaTUKH | 10 CReYUAIbHOCHIAM, He C8A3AHHbIM C
NPUKTAOHBIM UCNOTIb308AHUEM
Mamemamuxu
TpeOoBaHus K pe3yjbTaTam
dnemenmaot —  OmnepupoBatb Ha 6a30BOM —  Onepuposamb NOHAMUAMU:
meopuu YPOBHEIOHATHSIMHA: KOHEYHOE MHOKECTBO, KoHneuHnoe MHOJICecmeo, dnemenm
MHOMCECME U | 110 0uiT MHOKECTBA, TIOIMHOKECTBO, MHOICECm8a, NOOMHONCECMB0,
Mamemamuye nepeceuenue u 00beOUHeHUe MHONCECMSE,

CKOIl 102UKU

nepeceveHune u 00beTMHEHNE MHOKECTB,
YHUCJIOBbIE MHOKECTBA HA KOOPJIMHATHOM
MpsIMOM, OTPE30K, NHTEPBA;

—  omepupoBaTh Ha 6Aa30BOM ypOBHE
TIOHSATUSAMHU: YTBEPKICHUE, OTPUIIAHUE
YTBEPKJIC€HUSI, ICTUHHBIE U JIOKHBIE
YTBEPKJICHHUS], IPUYNHA, CIIEJICTBHE,
YaCTHBIN ciy4yail 00IIero yTBepKACHHS,
KOHTPIPUMED;

—  HaxoJHUTb MepeceyeHue u
00BETMHEHNE IBYX MHOXKECTB,
MIPEJICTAaBICHHBIX IpauecKy Ha YUCIOBON
MIPSIMOM;

—  CTPOHUTH HA YUCIOBOU NPSIMOM
IIOJIMHOKECTBO YHCIIOBOTO MHOYKECTBA,
3a/IaHHOE MTPOCTEUIINMHU YCIOBUSIMU;

—  pacmo3HaBaTh JIOXKHbBIE
YTBEPXKIACHUS, OIIUOKU B PACCYKICHUSX,B
TOM YHCJIC C HCIIOJIb30BaHUEM
KOHTPHPUMEPOB.

B nosceonesnoti scuznu u npu uzyuenuu
Opyeux npeomemos:

—  HCHOJIL30BATh YHCJIOBBIE MHOKECTBA
Ha KOOPJIMHATHOM MPSIMOM ISl OITMCAHUSI

YUCTIOB8bLE MHONCECMBA HA
KOOPOUHAMHOU NPAMOU, OMPE3OK,
UHMEPBA, NOIYUHMEPBATL, NPOMEN’CYNMOK
C BbIKOJIOMOU MOYKOU, epaghuyeckoe
npeocmaesieHue MHOMXCecCmes Ha
KOOPOUHAMHOU NILOCKOCTU,

—  onepuposamv NOHAMUAMU!
ymeepoicoenue, Ompuyanue
VMEEPAHCOeHUsl, UCIUHHBLE U TONHCHbIE
VMBepAHCOeHUsl, NPUYUHA, CledCmaue,
YACMHbIL CLYYAll 00ue2o YmeepiHcoeHus,
KOHmMpnpumep,

—  npogepsimb NPUHAOIEHCHOCHIb
IeMEeHmMa MHONHCECBY,

—  Haxooumv nepecedenue u
00veouHeHue MHOJMCeCms, 8 MOM Yucie
npeocmasieHHbIX epaguiecku Ha
YUCTI0801U NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU

—  npogooums doxazamesnvHvle
paccyacoenus 0115t 000CHOBAHUSA
UCTUHHOCIU YMBEPAHCOEHULL.

B noeceownesnoui scusnu u npu
u3yyeHuu Opyeux npeomemos:

—  UCNOIb308amb YUCNOBbIE
MHOIHCECMBA HA KOOPOUHAMHOU NPAMOLL




peanbHBIX MPOLIECCOB U SIBICHUI;

—  MPOBOJUTH JIOTUYECKUE
pacCykJIeHUs B CUTYyallUsIX TOBCEHEBHOM
KU3HU

U HA KOOPOUHAMHOU NAOCKOCMU 0I5
ONUCAHUS PEaNbHbIX NPOYECcos U
A6NeHUl;

—  npo6oOUmv 00KA3AMeENbHbIE
PACCYHCOeHUs. 8 CUMYAYUSX
NOBCEOHEBHOU JHCUZHU, NPU PeUleHUU
3a0a4 u3 Opyaux npeomemos

Yucna u
8bIPaCeHUA

— OmnepupoBaTh Ha 6a30BOM ypOBHE
HNOHATUSAMMU: LIEJI0€ YUCIIO, AETUMOCTb
qrcen, OOBIKHOBEHHAS P00k, NeCATHYHAS
JIpo0b, pallMOHATLHOE YHCIIO,
npuOIMKEHHOE 3HAYCHUE YUCIIA, YaCTh,
J0J151, OTHOILICHHE, TIPOLICHT, MOBBIIICHUE U
MOHMKEHUE Ha 33JJaHHOE YKCIIO IPOLIEHTOB,
MacIirtao;

— omepupoBaTh Ha 0a30BOM ypOBHE
HNOHATUSAMM: Jlorapu(M Yuca,
TPUTOHOMETPHUUECKAsi OKPY>KHOCTb,
rpajycHas Mepa yriia, BeJIM4KiHa yria,
3aJJaHHOTO TOYKOI Ha TPUTOHOMETPUYECKOM
OKPY’>KHOCTH, CUHYC, KOCUHYC, TAHI'€HC U
KOTAHT€HC YTJIOB, UMEIOIIUX IPOU3BOIBHYIO
BEJIIMYUHY;

—  BBINOJHATH apudMeTHuecKue
JEWCTBUS C IENBIMHA U PAIlIOHATEHBIMA
YHCIIaMU,

—  BBINOJHSATH HECTIOXKHBIE
peoOpa30BaHMUs YUCIOBBIX BBIPAKCHHIA,
COJIep KAIINX CTETIEHH YKCe, TH00 KOPHU
W3 yrcen, 0o orapudmsl 4ucer;

—  CpaBHMBATH PallMOHAIbHbIEC YHCIIA
MEXIy CO00i;

—  OLICHMBATh M CPABHUBATH C
palnMoHaTbHBIMU YHCIIAMU 3HAYEHHSI LEJIbIX
CTENeHeH Yucell, KOpHEH HaTypalbHOMI
CTETIeHH M3 YHCEJI, JOrapru(pMOB YHCEN B
MPOCTHIX CITydasix;

—  M300paxkaTh TOYKaMM Ha YUCIOBON
MIPSIMO¥A [IeJTbIe U PAllMOHAIBHBIC YHCIIA;

—  M300paxkaTh TOYKaMM Ha YUCIOBON
NPSIMOI! L1eJIbIe CTENIEHH YHCell, KOPHU
HaTypaJIbHOM CTENEHU U3 YUCEIl,
Jorapu(Msbl YUCEJI B IPOCTHIX CIy4asX;

—  BBINOJHSTH HECTIOXKHBIE
npeoOpa3oBaHus LENIbIX U APOOHO-
palMOHAIBHBIX OYKBEHHBIX BBIPAKEHUH;

—  BBIpaXKaTb B IIPOCTEHIINX CIIydasx U3

—  CB0600HO onepuposambo
NOHAMUSAMU. Yeloe YUCTLO, OeTUMOCHIb
yuces, 00bIKHOBeHHAs OPODb,
decsamuunas Opoodb, payuoHaIbHOe
YuCn0, NPUOIUINCEHHOE 3HAUEHUe YUCIA,
yacmo, 00711, OMHOUleHUe, NPOYEHM,
nosbluleHue U NOHUJNCEHUe HA 3A0AHHOe
YUCTIO NPOYEHMO8, MACULMao;

—  npuBoOUmMb NpuUMepbl Yuces ¢
3A0AHHBIMU CEOUCMEAMU OCTUMOCTIU,

—  onepuposamv NOHAMUAMU:
Jloeapugm uucna, mpuecoHoOMempuieckast
OKPYIHCHOCHb, PAOUAHHASL U 2PAOYCHAS
mepa yena, 8euduna yead, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU
OKPYICHOCMU, CUHYC, KOCUHYC, MAHEEHC
U KOMAH2EHC Y2108, UMEIOUUX
NPOU3BONLHYIO BEIUYUHY, YUCTA € U T,

—  GbINOJIHAMb apupmemuyeckue
oeticmeust, couemas yCmHble u
nUCbMEeHHble NPUeMbl, NPUMEHSA NPU
HE0OX00UMOCMU BbIYUCTIUMENbHBLE
ycmpoucmeda;

—  HAX00UmMb 3HAYEHUsL KOPHSL
HamypanvHol cmenexu, cmenenu ¢
PAYUOHATILHBIM NOKA3AMETeM,
Joeapugpma, ucnonv3ys npu
HeobX00UMOCMU BbIYUCTUMENbHbLE
ycmpoucmea;

—  N0Jb308AMbCS OYEHKOUL U
NPUKUOKOU NPU NPAKMULECKUX
pacuemax;

—  NpoBOOUMb NO U3BECTNHBIM
Gopmynam u npasuiam npeobpazoeanus
OVKBEHHBIX BbIPANCEHUN, BKIAIOUATOUUX
cmenetu, KOpHU, 102apughmol u
mpuzoHomMempuieckue yHKyuu,

—  HAX0OUMb 3HAYEHUs. YUCTOBBIX U
OYKBEHHBIX BbIPANCEHUL, OCYWeCENAs
HeobXoo0umvle NOOCMAHOBKU U
npeobpazoeanus,;




paBEHCTBA OJHY IEPEMEHHYIO Yepe3 APYTHUE;

—  BBIYUCIIATH B IIPOCTHIX CIIy4asx
3HA4YEeHHUs YUCIIOBBIX U OYKBEHHBIX
BBIp)XEHUI, OCYIIECTBIISAA HEOOXOAUMBIE
MOJICTAHOBKH M ITPe0Opa30BaHuUs;

—  M300paxkaTh CXEMAaTUYECKH yrod,
BEJIMYKMHA KOTOPOTO BBIPAKEHA B Tpajsycax;

—  OLICHMBATb 3HAKM CHHYCA, KOCUHYCA,
TaHI'€HCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB.

B nosceonesnoti scuznu u npu usyuenuu
Opyeux yueOHviX npeomMemos:
—  BBINOJHSITH BBIYUCICHUS TIPU

peuIeHny 3a1a4 IPAKTUYECKOT0 XapaKTepa;

—  BBIIOJIHATH IIPAKTUYECKUE PACUETHI C
UCIOJIb30BAHUEM ITPH HEOOXOAUMOCTHU
CIIPaBOYHBIX MAaTEPUAIIOB U
BBIYMCIIUTEIIBHBIX YCTPOUCTB;

—  COOTHOCHUTH peasibHbIC BEIIMYUHBI,
XapaKTePUCTUKU OOBEKTOB OKPYKAIOLIETO
MHpa C UX KOHKPETHBIMH YHCIOBBIMU
3HA4YCHUAMU;

—  HCIIOJIb30BaTh METObI OKPYTIICHUS,
MPUOIVHKEHNS U IPUKHUJIKY TIPU PELIEHUH
MIPAKTHUYECKUX 3a/1a4 IOBCEAHEBHOM )KU3HU

—  uz00padcamv cxemMamuiecku
V2o, 8eIUYUHA KOMOPO20 8bIPANCEHA 8
epadycax uiu paouanax,

—  UCNONIb308aMb NPU peuleHul
3a0ay mabauyHvle 3HaA4UeHUs
MPULOHOMEMPUYECKUX DYHKYULL YeN08;

—  GbINOJIHAMb NEPEBOO BEIUUUHDL
yena u3z paouaHHou mepsl 8 2padyCcHyIo u
obpamuo.

B nosceonesnoti srcuznu u npu
usyuenuu opyaux y4eOHulx npeomemos.
—  BbINOJHAMb OelCMBUsL C

YUCTIOBLIMU OAHHBIMU NPU PEULeHUU
3a0ay NPaKmu4eckKo2o xapakmepa u
3a0ay u3 pasiudHebix 001acmetl 3HaHull,
UCNONIL3YS NPU HEOOXO0OUMOCMU
CNPAagoUHble MAMEPUANbL U
BLIYUCTUMENbHbLE YCMPOUCTEA,

—  oyeHusamv, CPAGHUBAMDb U
UCNOIL306aMb NPU PEULCHUU
NPAKMUYECKUX 3a0ay YUCT0B8bLE 3HAUEHUS.
PeAIbHbIX BeNUYUH, KOHKDEMHble
YUCTI08ble XAPAKMEPUCMUKU 00BEKMO8
OKpYIAHCAIOUIe20 MUpa

Ypasuenun u
HepageHncmea

— Pemars nuHelHbIC ypaBHEHUS U
HEPaBEHCTBA, KBaJpaTHbIC YPABHEHUS;

—  pemaTh JorapupMUIECKUE
ypaBHeHwust Buaa l0g, (bx +¢) =du
npocTeie HepaBeHCTBa Bua 10gaX<d;

—  pemaTh MOKa3aTelbHbIC YpaBHEHUS,
Brma a>°=d (rze d MoxHO IPENCTAaBUTh B
BHUJIC CTCIIEHU C OCHOBAHHEM a) U
npocTeiimye HepaBeHcTBa Buaa a'<d  (rae
d MOKHO TIPEICTaBUTh B BHJIE CTEIICHH C
OCHOBaHHEM a);.

—  MPHUBOJHUTH HECKOJBKO MIPUMEPOB
KOpHEH ITPOCTEUIIEro
TPUTOHOMETPHUYECKOTO YPaBHEHHUS BU/IA:
sinx =a, cos X = a, tgx = a,ctgx =a, rae a —
TaOJMYHOE 3HAYCHUE COOTBETCTBYIOIICH
TPUTOHOMETPHUYECKON (QYHKIIUH.

B nosceonesnoii scusnu u npu uzyieHuu
Opyeux npeomemos:

—  COCTaBJIATH M PEIIaTh ypaBHEHUS U
CUCTEMBI YPaBHEHUI NP PEIICHUH
HECJIO)KHBIX MPAKTHYECKHX 33124

—  Pewamw payuonanvhule,
noKasamenbHule U 102apu@dmuieckue
VPasHeHUs U HepageHcmed, npocmeliuiue
UppayuoHaibHole U
mpueoHOMempuiecKue ypasHeHus,
HepPaseHcmea u ux CUCmembl;

—  UCNONIBb308aMb MEMOObL peUUeHUs]
VpasHeHull: npugeoenue K uoy
«npousseoeHue pagHo Hyu0» Uil
«uacmuoe pagHo HY0y, 3AMeHa
nepemMenHbIX,

—  UCNONIb308AMb MEMOO
UHMEPBANO8 0151 peUuleHUs HePaBeHCE;
—  UCNONb308aMb epaghuyeckuil
Memoo 015 NPUOTUINCEHHO20 PeLeHUs.

VpasHeHull U HepaseHCma,

—  u3z00pasxcamo Ha
MPUSOHOMEMPUYECKOU OKPYIHCHOCTIU
MHOHCECMBO PeuleHUll NPOCMEUUUX
MPULOHOMEMPUYECKUX YPAGHEHUUL U
HepaseHcms,

—  8bINOIHAMb 0MOOP KOpHell




VPasHeHull Uiy peueHuli HepageHcme 6
coomeemcmeuu ¢ OONOIHUMENbHbIMU
VCA0GUAMU U OCPAHUYEHUIMU.

B nosceonesnoti srcuznu u npu
usyueHuu opyaux y4eOHolx npeomemos.

—  coCcmasnAmy u peuams
VPaBHeHUs, cucmembl YyPasHeHUll U
HepaseHCcmaa npu peulenu 3a0ad Opy2ux
VUEOHBIX NPEOMEMO8,

—  UCNONIb308aMb YPAGHEHU U
HepaseHcmaa 011 NOCMPOeHUs U
uccne008anusi NPOCMetuiux
Mamemamuyeckux mooenetl peaibHbix
cumyayull unu NPUKIAOHbIX 3404y,

—  YMemb UHmMepnpemuposams
NOJIYYeHHbII NPU peulenuy YpaeHeHusl,
HepageHcmea Uiy CUCmemMvl pe3yibmam,
OYeHUBamv e20 Npagoonooodue 8
KOHmeKcme 3a0aHHOU PeaibHOl
cumyayuu Uiy nPuKIaoHol 3a0adu

Dynkuyuu

— OmnepupoBaTh Ha 6a30BOM ypOBHE
MOHATHUSIMU: 3aBUCUMOCTb BEJIMYUH,
(GyHKIMS, apryMEHT U 3HaueHue PYyHKIIHH,
00J1aCTh OTpeIeTICHUsI U MHOYKECTBO
3HaYeHUH QyHKINHU, TpaduK 3aBUCUMOCTH,
rpaduk QyHKIUH, HYIU YHKIIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pAacTaHHUE HA YUCIIOBOM IIPOMEXKYTKE,
yOBIBaHUE HA YHCIOBOM IPOMEXKYTKE,
HauOoJbIlIee U HAaMEHbIIIEe 3HAaUEHNE
(YHKIIMM Ha YUCIIOBOM ITPOMEKYTKE,
nepuoandeckasi pyHKINs, IEPUOJ;

— omepupoBaTh Ha 0a30BOM ypOBHE
MOHATHUSIMU: TIpsiIMasi U oOpaTHas
MIPOIOPLIMOHAIIBHOCTD JIUHEHAs,
KBaJIpaTH4Hasi, JiorapupmMudeckas u
noKasareiabHasi QyHKINH,
TPUTOHOMETPHUECKUE (PYHKIUH;

—  pacrno3HaBaTh rpaduku
AJIEMEHTApHBIX (PYHKIMNA: IPSIMON 1
00paTHOM MPOMOPIIMOHATHHOCTH, JIMHEHHOM,
KBaJPaTUYHOM, JTorapupMudIecKkoit u
MoKa3aTeabHON QYHKINUH,
TPUTOHOMETPUYECKHUX (PYHKIIUH;

—  COOTHOCHUTH I'pa)MKH 3JIEMEHTAPHBIX
GbyHKUIMN: IpsSMOii U 0OpaTHOM
MPONOPLUOHATIBHOCTH, TUHEUHOM,

—  Onepuposams NOHAMUAMU.
3a8UCUMOCMb 8ETUYUH, DYHKYU,
apeymenm u 3navenue QyuKyuu, ooracmo
onpeoeneHus U MHOMCeCmME0 3HAYeHUll
@dynxyuu, epaghux 3asucumocmu, epagux
@yHKYUU, HYIU PYHKYUL, NRPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACTAHUE HA
YUCTI0BOM NPOMEdCYMKe, YObleaHue Ha
YUCTI0BOM NPOMEICYMKE, HAUOOIbULEE U
Haumenvllee 3HaueHue GyHKyuu Ha
YUCTIO080M NPOMENCYMEKE, NePUOOUUECKas
@yHKyus, nepuoo, YemHas u HeuemHas
dynryuu;

—  onepuposamv NOHAMUAMU:
npsamas u oopammuas
NPONOPYUOHATLHOCHIb, TUHEIHAS,
K8aopamuuHasi, no2apupmuveckas u
NOKA3amenbHas YYHKYuu,
mpuzoHomempuieckue yHKyuu,

—  ompedensamo 3HaueHue GyHKYuU
1O 3HAYEHUIO apeyMeHma NPU pasiudHblX
cnocobax 3a0anus YyHKyuu,

—  cmpoums epagpuru u3yUeHHvIX
@dynxyuil;

—  onucvleamv o epapuxy u 6
npoCmeuuux cay4asx no popmyne
nogeoerue u ceolUcmea QyHxKyutl,
Haxoo0ums no epaguxy Qyukyuu




KBaJPaTUYHOM, JTorapuPpMUIEcKOi 1
MoKa3aTeabHON QyHKIHUH,
TPUTOHOMETPUYECKHUX (YHKIUH C
(dbopmynaMu, KOTOPEIMUA OHU 33JIaHBI;

—  HaxOIMTb MO TpapuKy IPUOINKEHHO
3Ha4YeHUs PYHKLINU B 3alaHHBIX TOUKaX;

—  OompeAemsaTh 10 rpaduky cBoiicTa
GbyHKIMU (HYTH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HAaHOOJIbIIINE U
HAaMMEHBIINE 3HAYCHUS U T.11.);

—  CTPOUTbH 3CKU3 rpaduKa QyHKIUH,
YIIOBJIETBOPSIONIECH PUBEACHHOMY Ha0Opy
yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHMs/yObIBaHUs, 3HaUeHUE (PyHKIMH
B 33JIJaHHOM TOYKE, TOUKU IKCTPEMYMOB U
T.IL.).

B nosceonesnoii sicuznu u npu uzyuenuu
Opy2ux npeomemos:

—  OIpeAesATh 10 rpadukaM CBOMCTBA
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HanOospIlIMEe ¥ HAUMEHBIIINE 3HAUEHUS,
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA U T.I1.);

—  HMHTepIpeTHpOBaTh CBOMCTBA B
KOHTEKCTE KOHKPETHOM MPAaKTUYECKOU
CUTYalluu

Haubovuue u HauMeHbUUe 3HAYeHUsL,

—  cmpoumbs 3¢Ku3 epaguxa
@ynKxyuu, yoosiemeopsoweti
npueedeHHOMY Habopy YCa08Ull
(npomedxcymku 603pacmanus/yovlanus,
3HayeHue hyHKyuu 8 3a0aHHOU mouke,
MOYKU IKCMPEMYMOB, ACUMAINOMDbL, HYIU
Gyukyuu u m.o.);

—  pewams ypasHeHus, npocmeuiuiue
cucmemvl YpaeHeHUl, UCNOIbIYSL
ceoticmea QYHKYull u ux epaguxos.

B nosceonesnoii srcusnu u npu
usyuenuu opyaux yueOHulx npeomemos.

—  onpedensamo no epagukam u
UCNONb308aMb OJI5l PEUUEHUSI NPUKTAOHBIX
3a0au c80UCMBA PealbHbIX NPOYECCO8 U
3aeucumocmell (Haubovuue u
Haumenbuiue 3Ha4eHUs, NPOMENCYMKU
go3pacmanus u yovleanus QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);

—  UHMepnpemupo8amyv CE0UCMEd 8
KOHMeKcme KOHKPemHOU NPaAKmu4eckoul
cumyayuu,

—  ompedenamu no epaguxkam
npocmetiuiue XapaKmepucmuKu
NEPUOOUYECKUX NPOYECCO8 8 OUOTI02UU,
IKOHOMUKE, MY3bIKe, PAOUOCBA3U U OP.
(amnaumyoa, nepuoo u m.n.)

Dnemenmut
Mmamemamuue
CK020
ananuza

— OnepupoBatb Ha 6a30BOM ypOBHE

MOHATUAMU: IIPOU3BOAHAA (1)YHKIII/II/I B TOYKE,

KacarenbHasl K rpaQuKy QpyHKINH,
IPOU3BOIHAS (PYHKINH;

—  OIpenessATh 3HAaY€HHE NMPOU3BOIHOMN
(GYHKIIUHM B TOUKE 0 U300pakKeHUIO
KacaTeJIbHOU K TpaduKy, MPOBEICHHOH B
9TOU TOUKE;

—  pemarh HECJIOKHBIE 3a/1a41 Ha
MIPUMEHEHUE CBA3H MEXKIY IPOMEXYTKaMU
MOHOTOHHOCTH M TOYKaMH dKCTpEMyMa
(GyHKIINH, C OTHOW CTOPOHBI, U
IIPOMEXYTKAMHU 3HAKOIIOCTOSIHCTBA U
HYJISIMH ITPOU3BOAHOM 3TON (QYHKIIUU — C

JIPYTOi.

B nosceonesnoui sxcuznu u npu usyuenuu
Opy2ux npeomemos:
—  TOJB3YSACh rpagikaMu, CPaBHUBATH

—  Onepuposamov NOHAMUAMU:
NpouU3B00HAsl PYHKYUU 8 MOUKe,
KacamenvHas K epaguxy yukyuu,
npou3800HAs PYHKYUU,

—  BIYUCTAMb NPOU3BOOHYIO
0O0HOUIEHA, MHO20UJIeHd, KBAOPAMHO20
KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYULL,

—  BIYUCTAMb NPOU3BOOHBIE
INEMEHMAPHBIX DYHKYULL U UX
KOMOUHAYUL, UCNONIb3YSL CHPABOYHBLE
Mamepuansl,

—  uccrnedosamsv 8 NPOCMeuux
CyUasnx QYHKYuU Ha MOHOMOHHOCHIb,
Haxooums HauboOIbUIUE U HAUMEHbLULUE
3HAYeHUs1 YYHKYUL, CMpoums paghuxu
MHO20UTIEHO8 U NPOCMEUULUX
PAYUOHATILHBIX PYHKYULL C
UCNONb308AHUEM annapama
MAmMemMamuyecKoeo aHaiu3d.




CKOpOCTH BO3pacTaHus (pOCTa, HOBBIILICHHS,
YBEITUYEHUS U T.I1.) UJIM CKOPOCTU yOBIBAaHUS
(mazmeHus, CHU’)KEHUS, YMEHBIIEHMS U T.11.)
BEJIMYMH B PeaJIbHBIX MpoOIleccax;

—  COOTHOCHUTH Ipa)MKH pearbHbIX
MPOLECCOB M 3aBUCUMOCTEN C UX
OTMCaHMSIMHU, BKJITFOYAIOIIMMU
XapaKTEePUCTUKH CKOPOCTU U3MEHEHUs
(OBICTpBII pOCT, IIIABHOE TOHMKEHUE U
T.IL.);

—  HCIOJB30BaTh IpaMKu pearbHbIX
IIPOLIECCOB JUIsl PELLICHUSI HECIIOKHBIX
IPUKIIAJHBIX 337124, B TOM YHCIIE ONpenesis
1o rpaduKy CKOpOCTh X0/1a Ipoliecca

B nosceonesnoii srcuznu u npu
usyueHuu opyaux y4eOHolx npeomemos.

—  pewams NPUKIAOHble 3a0a4U U3
ouonozuu, usuKu, Xumuu, IKOHOMUKU U
Opyeux npeomemos, Ces3anHHbvle C
UCCIe008aAHUEM XAPAKMEPUCTUK
PEANbHbIX NPOYECCO8, HAXONHCOCHUEM
HAUOONIBULUX U HAUMEHBULUX 3HAYEHULL,
CKOPOCMU U YCKOPEHUSL U M. 1.,

—  UHMepPNPemuposamsv NOLYYEHHbLE
pesynvmamol

Cmamucmuk
a u meopus
eéepossmuocme
i, 102UKa u
KoMoOunamop
uKa

— OmnepupoBaTh Ha 6a30BOM ypOBHE
OCHOBHBIMM OIIMCATEJIbHBIMH
XapaKTepUCTUKAMU YMCIOBOro Habopa:
cpennee apupmMeTHIecKoe, MeInaHa,
HanOoJIbIIIee M HANMEHbIIIEEe 3HAYCHUS;

— omepupoBaTh Ha 0a30BOM ypOBHE
MOHATUSIMU: YAaCTOTA U BEPOSITHOCTD
COOBITHSI, CITy9aifHBII BBIOOD, OTIBITHI C
PAaBHOBO3MOKHBIMH JIEMEHTAPHBIMU
COOBITHAMUY;

—  BBIUUCIIAITH BEPOATHOCTU CcOOBITHI Ha
OCHOBC ImoJACYcTa 4ucijia uCxoa0B.

B nosceonesnoii srcuznu u npu uzyueruu
Opyeux npeomemos:
—  OILIGHUBATh U CPABHUBATH B MPOCTHIX

CITy4asix BEPOSATHOCTU COOBITUI B peabHOU
KU3HU;

—  4YWTaTh, CONIOCTABIIATH, CPABHUBATD,
MHTEPIPETUPOBATH B MPOCTHIX CIyYasx
peanbHbIe TaHHBIE, IPEICTABIICHHBIE B BUJIE
Tabuull, AMarpaMm, rpauKkoB

—  Umems npeocmasnenue o
OUCKPEMHbIX U HeNPePbIBHBIX CILYYAUHBIX
8EIUUUHAX U PACHPEOENIeHUSX, O
He3A8UCUMOCMU CTYYAUHBIX BETUUUH,

—  umemb npedcmasieHue o
MaAmemMamuyeckom OHCUOaHUU U
oucnepcuu CyyanHvlx eIUdUH;

—  umemv npedcmasieHue o
HOPMATbHOM pacnpeoeieHuu U npumepax
HOPMANbHO PACNPeOesieHHbIX CLYUAIHbIX
BeUYUH,

—  NOHUMAamb Cymb 3aKOHA OONLULUX
yucen u 8blOOPOUHO20 Memooa
usMepenust 6epoAmHOCmen,

—  umemw npedcmasierue 06
VCII08HOU EPOSMHOCIU U O NOJIHOU
8EpOSIMHOCMU, NPUMEHAMb UX 8 PeLeHUU
3a0ay;

—  UMemb npedcmasieHue 0 8aHCHHIX
YACMHBIX 8UOAX paAcnpeOeneHUll U
NPUMEHAMb UX 8 peUleHUU 3a0ay;

—  umembv npedcmasgieHue o
KOppenayuu C1y4aiHblxX 6e1UduH, o
JIUHEUHOU pecpeccuu.

B noeceownesnoui sxcusnu u npu
uzyyeHuu Opyeux npeomemos:

—  BbIYUCAMb UNU OYEHUBAMb
8epOAMHOCMU COOBIMULL 8 PeaNlbHOU
HCUBHU,

—  8blOUpams nooxoosuue memoobvl
npeocmasieHus u 06pabomku OaHHuIX;

—  YMemb peuiamsb HeC10J4CHble
3a0ayu Ha NpUMeHeHUe 3aKOHA OOILULUX
yucen 8 COYyuoIo2ul, CMmpaxo8aHul,
30pasooxXpanenuu, obecnedenuu




bezonacrocmi HaceneHus 8
qpeaebzuaﬁHbzx cumyayusix

Texcmoeuvie
3a0auu

— Pemarp HecnOXHbBIE TEKCTOBBIE
3aJlauM pa3HbIX TUIIOB;

—  aHAJIM3HPOBATh YCIOBUE 33aJa4, IPU
HEO0OXOJIMMOCTH CTPOUTH VIS €€ PelIeHUs
MaTeMaTHYECKYIO MOJIETIb;

— TIOHHMMAaTh U HCIIOJIb30BATh IS
pelieHus 3a1auu nHpopMaluio,
MPEJCTABICHHYIO B BUJIE TEKCTOBOU U
CUMBOJIbHOI 3amKcH, cxeM, Tabull,
auarpamm, rpa)uKkoB, pUCYHKOB;

—  JIefiCTBOBATh MO AITOPUTMY,
coJiep>KalieMycsi B yCIIOBUU 3aa4u;

—  HCIOJB30BATh JIOTUYECKHE
paccyXIeHHs MIPH PELICHUH 33/1a4H;

— pabotath ¢ U30BITOUHBIMH
yCIIOBUSIMU, BBIOMpas U3 Bcel nHpopManuu,
TaHHBIE, HEOOXOIUMBIE [T PEIICHUS
3a/1a4u;

—  OCYIIECTBJISITH HECIIOKHBIN TIepedop
BO3MOJKHBIX PEIICHHH, BEIOMpast U3 HUX
ONTUMAJILHOE MO KPUTEPHSIM,
c(hOpMYyIIMPOBAHHBIM B YCJIOBHH;

—  aHAIM3HWPOBATh U UHTEPIPETHPOBATH
MOJTyYCHHBIE PEIICHHUS B KOHTEKCTE YCIOBUS
3aJjauu, BBIOUPATh PELIeHHUs, He
MPOTHBOPEYAINE KOHTEKCTY;

—  pemaTh 3a/1a4M Ha pacyeT CTOMMOCTHU
MOKYIOK, YCIYT, MOE3/I0K U T.IL.;

—  pemaTh HECJIOXKHBIE 33J1auH,
CBSI3aHHBIE C JIOJIEBBIM Y4aCTHEM BO
BIaJICHUU (GUPMOMA, IPEATPUITUEM,
HE/IBUYKUMOCTBIO;

—  pemaTh 3a/1a4d Ha MPOCTHIE
MIPOILIEHTHI (CUCTEMBI CKUI0K, KOMUCCUH) U
Ha BBIYHCIICHUE CIIOKHBIX MPOLEHTOB B
Pa3IUYHBIX CXEMaX BKJIAJI0B, KPEAUTOB U
UTIOTEK;

—  pemaTh NpaKTHYECKHUE 3a]auH,
TpeOyrole NCIOIb30BAHUS
OTPHIIATEIILHBIX YUCEI: Ha OTIpeieieHne
TeMIIepaTypbl, Ha ONpeeTICHIE MTOIOKECHHS
Ha BPEeMEHHOM ocH (J10 Hallel 3pbl U Mocie),
Ha JIBIDKEHUE JICHEKHBIX CPE/CTB
(mpuxon/pacxom), Ha opeeICHUE
TJTyOUHBI/BBICOTHI U T.IL.;

—  HCHOJb30BaTh MOHATHE MaclITaba
JUISL HAXOXKICHUSI PACCTOSIHUM U JUTMH Ha
KapTax, IUIaHaX MECTHOCTH, TJIaHax

—  Pewamuv 3a0auu pazueix munos, 6
MoM uuciie 3a0ayu NOBbIUEHHOU
mpyoOHOCmU,

—  8blOUPaAMb ONMUMATILHBIL MEMOO
pewenust 3a0aqu, paccmampusds
PazuuHble Memoobl,

—  cmpoums MOOeb PeueHUs.
3a0a4u, npo8ooUMsb 0OKA3amenbHble
paccysicoenust;

—  pewamb 3a0ayu, mpeoyrouue
nepebopa 6apuanmos, nposepKi
VC08Ull, 8b100pa ONMUMATLHO2O
pesyrbmama;

—  aHanu3Upo8amdv u
UHMEPNPEMUPOBAMb Pe3yilbmamsl 6
KOHmeKcme YClo8us 3a0ayu, 8bloOUupamas
pewenus, He npomusopeyauue
KOHMeKCmy,

—  nepegooums npu peuleHuu 3a0a4u
unghopmayuro u3 00HoU Ghopmol 8
opyay1o, UCNONb3Ys NPU He0OX00UMOCIU
cxembul, mabauysl, epapuxu, ouaspammol,

B nosceonesnoii srcusnu u npu
usyuenuu opyaux npeomMemos:

—  pewams npakmuyecKue 3a0ayu u
3a0ayu U3z Opy2ux npeomemos




MOMEIICHUH, BRIKPOHKaX, IpU paboTe Ha
KOMITBIOTEPE U T.II.

B nosceonesnoti scuznu u npu usyuenuu
Opyeux npeomemos:

—  pellaTh HECIOKHBIC MPAKTUYECKUE
3a7a4¥, BOBHUKAIOIIUE B CUTYaIUsIX
MMOBCEAHEBHOM XU3HU

T'eomempus

—  OmnepupoBaTh Ha 6a30BOM ypOBHE
MOHATUSIMH: TOUKA, MpsiMasi, IIOCKOCTh B
IIPOCTPAHCTBE, NapaIEIbHOCTh U
NEPIEHAUKYISPHOCTD MPSIMBIX U
IUIOCKOCTEM;

—  pacro3HaBaTb OCHOBHBIE BU/IbI
MHOTOTPaHHHUKOB (IIpU3Ma, N1upamMua,
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo);

—  H300paxkars U3ydaeMblie (QUTYPHI OT
PYKH U C IPUMEHEHHEM IPOCTHIX
YEePTEIKHBIX HHCTPYMEHTOB;

—  Jenath (BBIHOCHBIE) IJTIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXy, COOKY, CHU3Y;

—  W3BIEKaTh HHPOPMAITHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, IpeJICTaBIECHHYIO Ha YepTexax u
PUCYHKAX;

— npumeHaTth Teopemy [udaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTEpEeOMETPUUECKUX (HUryp;

—  HaxoAWUTb 00BEMBI U IUIOIIAIU
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM (HOPMYIT;

—  pacno3HaBaTb OCHOBHBIE BUJIbI TEJ
BparieHus (KOHyc, IHIUHIp, cepa u map);

—  HaxoJMUTb 00BEMBI U TUIOMIAAN
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB U T€J BPAIICHUS C
npuMeHeHueM (Gpopmyi.

B nosceonesnoul dcusHu u npu u3y4eHuu
Opyux npeomemos:
—  COOTHOCHUTH aOCTpaKTHbIE

TreOMETPUUYECKHE TTOHATUS U (DAKTHI C
peaJIBHBIMI/I KU3HCHHBIMHU 06’beKTaMI/I n
CHTyaHHHMH;

—  HCIIOJL30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUryp
JUJIS pemeHI/m THUIIOBBIX 3a1a4

—  Onepuposams nOHAMUAMU.
MouKa, npAmMas, NiIoCKOCMy 8
npocmpancmee, napanielbHOCmy U
NepneHOUKYIAPHOCHb NPAMBIX U
niockocmell;

—  npuMeHamd 0/ peuleHus 3a0ay
2eomempuyeckue akxmol, eciu YCiosus
npumMeHenust 3a0ansl 8 A6HOL hopme;

—  pewiambs 3a0a4u HA HAXOHCOeHUe
2eoMempuyecKux 6eudUH no 0opasyam
UU ANOPUMMAM,

—  Oenamb (8bIHOCHbBIE) NIOCKUE
yepmedsscu U3 puUCyHKo8 o0veMHuIX Quzyp,
8 MOM HUCTIe PUCOBAMb BUO CEEPXY,
cOOKY, cmpoums ceueHus
MHO202PAHHUKOB,

—  u3sLeKams, UHMePNPemuposamy
u npeobpazoevleamsv UHGOpMAYUIO o
2eomempuyecKux gucypax,
npeoCcmasieHHyI0 Ha YePmeHcax,

—  NpUMEHAMb 2eoMempuyecKue
Gaxmul 013 pewieHus 3a0a4, 8 MOM Yucje
npeononazaruux HecKoIbKO Wazos
peuterus;

—  onuculeamo 83aUMHOE
PAacnonodxicenue NPAMbIX U NI0CKOCmell 8
npocmpancmee;

—  opmynuposams ceolicmea u
npusHaKu gueyp;

—  0oKazvleamsv ceomMempuyecKue
VMBEPHCOCHUSL,

—  81ademvb CmMaHOApmMHoOU
Kaaccugurayuerl npocmpancmeeHHbIX
Queyp (nupamuowi, npuzmi,
napanieienuneowl),

—  Haxooumv 0OveMbl U NAOUAOU
noeepxHocmeli 2eoMempudecKux mei ¢
npumeHenuem hopmyn;

—  BBIYUCTAMb PACCMOAHUSL U Y2TIbl 8
npocmpancmse.




MPAKTUYECKOTO COAECPIKAHMUS;

—  COOTHOCHUTb IUIOIIAIU TIOBEPXHOCTEM
TeJ OAMHAKOBOU (DOPMBI PA3TUYHOTO
pasMmepa;

—  COOTHOCUTBH OOBEMBI COCY/IOB
OJIMHAKOBOI (POPMBI Pa3IMUHOTO pa3Mepa;

—  OlLIeHUBaTh (HOPMY MPABUIHLHOTO

MHOI'OrpaHHHUKa I10CJIC€ CIINIJIOB, CPE30B U T.II.

(ompenensTh KOJIMYECTBO BEPIIUH, pedep u
rpaHei MoJy4YeHHBIX MHOTOIPaHHUKOB)

B nosceonesnoii srcuznu u npu
usyuenuu opyaux npeomMemos:

—  UCNONb308aMb CEOUCMBA
2eomempuyeckux pueyp 0711 peutenus
3a0a4 npaKmu4ecko2o xapaxkmepa u
3a0a4 uz opyaux obaacmei 3HAHUL

Bexmopuot u

—  OnepupoBatb Ha 6a30BOM ypOBHE

—  Onepuposams noHaAmMuAMU

KoopOunambul | MIOHATHEM JICKAPTOBBI KOOPAMHATHI B 0exapmosbl KOOPOUHAMbL 8

6 MIPOCTPAHCTBE; npocmpancmee, 6eKmop, Mo0yib

npocmpancme —  HaXOAWUTb KOOPJMHATHI BEPIIUH Ky0a | 6€KmMopa, paseHCmeo 6eKmopos,

e Y TIPSIMOYTOJIHOTO Tapajliesienueia KOOPOUHAMbL BeKMOPA, Y20l MEHCOY
BEKMOPAMU, CKANAPHOE NPOU3BEOCHUE
8EKMOPO8, KOJLIUHEAPHbLE BEKMOPbL,

—  Haxooumwv paccmosiHue mexncoy
08YMS1 MOUKAMU, CYMMY 8EKMOPO8 U
npouszeedeHue 8eKmopa Ha Yucio, y2oi
MedHCOY BEKMOPAMU, CKATAPHOE
npousgedenue, packiaobléams 6eKmop
1O 08YM HEKOIIUHEAPHBIM 8EKMOPAM,
- 3a0a6amv NJIOCKOCHIb
VpasHeHuem 8 0eKapmosoll cucmeme
KOOpOuHam;
—  pewambv npocmeuiuiue 3a0a4u
86e0eHUeM BeKMOPHO20 ba3uca
Hcmopus —  OnuceIBaTh OTIEIbHBIE BBIIAIOIIIECS —  Ilpeocmaenams 6xnao
MamemamuKu | pe3yJbTaThl, IOJYyYSHHBIC B XOJC PA3BUTHS | 8bI0QIOWUXCS MAMEMAMUKO8 8 PA36Umue
MaTeMaTHKHU KaK HayKH; MAMEMAMUKU U UHBIX HAYYHbIX
—  3HATh MPUMEPHl MATEMATHUECKUX obnacmeil;
OTKPBITHIA U UX aBTOPOB B CBSI3H C —  NOHUMAMb POTb MAMEMAMUKU 8
OTEUECTBEHHOU U BCEMUPHOMN UCTOPHUEH; paseumuu Poccuu
—  TIOHMMATh POJIb MATEMATUKH B
pazButuu Poccun
Memoowt —  IlpuMeHATh U3BECTHBIE METOBI MIPU —  Hcnonvzosamov ochosHble
Mamemamuxu MemoObl 00Ka3amenrbCmad, npo8oOUms

pelIeHUH CTaHAAPTHBIX MATEMATHUYECKUX
3ajady;

— 3aMeyarhb U XapaKTepUu30BaATh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTHU B
OKpY>KaloIleH TeCTBUTEIbHOCTH;

—  NPUBOJUTH IPUMEPHI
MaAaTEMATHYCCKUX SaKOHOMepHOCTeﬁ B
MPUPO/JIE, B TOM UKCIIE XAPAKTEPU3YIOIIHNX
KpacoTy M COBEPILIEHCTBO OKPY’KAIOIIETO
MHpa U IPOU3BEICHUN UCKYCCTBA

00KaA3amenbCmeo U 8bINOIHAMb
onposepaicenue;

—  NpUMeHAmb OCHOBHbIE MeMOoObl
peuleHus MamemMamuieckux 3a0ay;

—  Ha OCHO8E MAMeMamuyecKux
3aKOHOMepHOCmell 8 NpUpooe
Xapaxkmepuzoeams Kpacomy u
COBEPUIEHCTNGO OKPYIHCAIOUE20 MUpa u
npouseeoeHull UCKyccmed;

—  npumeHamv npocmeuuiue
npocpamMmusle cpeocmaa U 2J1eKmpOHHO-
KOMMYHUKAYUOHHbIE CUCTEeMbL NPU
peulenuy Mamemamuyeckux 3a0ay




Conep:xkanue y4eOHOro mpeaMera

ba3oBblil ypoBeHb
10 xaacc

Onpenenenne uncinoBoi ¢Gynkmuu. OOnacTe ompeneneHuss U MHOXKECTBO 3HaueHHW. ['paduk
¢byaknun. Iloctpoenne rpadukoB ¢Gynkumii.CBoictBa ¢yHKIMNA. [paduyeckas HHTEpIIpETAIIHS.
[Ipumepbl QyHKIMOHATBHBIX 3aBUCUMOCTEH B peallbHBIX Mpoleccax u sBieHusx OOpaTHas (QyHKIHSL.
OO6nacth onpezeseHus ¥ 001acTh 3HaYeHUN oOpaTHOM GyHKIMHU. ['paduk oOpaTHOM HYHKIIUH.

3HAaKOMCTBO C MOJICJIBIO «YUCIIOBAsi OKPYKHOCTbY. JInHA TyrH €JMHUYHON OKPYXHOCTH.

TpuroHoMmeTpuveckass OKpYKHOCTb, paduannas mepa yeaa. CUHYC, KOCHHYC, TAHTCHC, KOMAH2EeHC
IpOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M CIEACTBUS M3 HEro. 3HAUYCHUs

TpuroHomerpudeckux (ynkuuit mis yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, E,E, T pan).

6 4 3 2
Dopmynvl  CLOHCEHUS MPUSOHOMEMPUYECKUX (QYHKYUU, DopmyTbl npuseoeHus, @Gopmynvl O080UHO20
apeymenma.

Hymn ¢yHKOIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. HamOomblnee W HauMMeEHbIIEe
3HaueHue ¢pynkuuu. [lepuognueckue Gpynkuuu. YeTHOCTH M HeUeTHOCTH GYHKIMH. CrodicHble yHKyuu.

Tpuronomerpuyeckue (QyHkuu Y =COSX,Y=SINX,y=1t9X. @yuxyusy=ctgx. CsoiicTBa u
rpaduKy TPUTOHOMETPUIECKUX (PYHKITHIA.

APKKOCHHYC, apKCHHYC, apKTaHTeHC uKcia.Peienue ypaBHeHus cos t = a, Sin t = a.Apkkomaneenc
yucna. Pemienne ypaBHeHus tgt = a, ctgt = a. [Ipocreiilre TpUroHoMeTpUudecKrue ypaBHeHus. Pemienue
TPUTOHOMETPUUYECKUX ypaBHEHUH. [IBa MeToJa peleHusl TPUrOHOMETPHUECKUX YPaBHEHUH.

Obpammuvie mpueoHomempuueckue @QYHKyuu, ux ceoticmea u 2paguxu. Pewenue npocmeiiuiux
MPULOHOMEMPULECKUX HEPABEHCME.

IIpeobpazosanus epaguxoe hynkyuii: cosue 8001 KOOPOUHAMHBIX OCel, PACMANCEHUEe U cocamue,
ompaoiceHue OMHOCUMENbHO KOOpOuHamHuulx ocel. I paguueckue memoovl pewieHus: YpasHeHuu u
Hepaeencms. Peuienue ypasHeHuti U HepageHcme, co0epHCaujux nepemMeHHyI0 N0 3HAKOM MOOYIIA.

[Tonstue npenena pyHkuuu B Touke. [lonamue npedena ¢hynkyuu 6 beckoneunocmu. Acumnmomsi
epaghuxa gynxyuu. CpasHnenue 6eCKOHEUHO MANbIX U OeckoHeyHo Oonbuwux. HempepblBHOCTh (YHKIIHH.
Csoticmsa Henpepuignvix yukyuil. Teopema Betiepwmpacca.

[IpousBognas ¢ynkuuum B Touke. KacarenbHas k rpaduxky @yHkuuu. ['eomerpuueckuil u
¢usuueckuit  cmpicn  npousBogHOW.  IIpomsBonmHble  snemeHTapHbIX — QyHKUMHA.  [lpasuna
ougpepenyuposanus.

Bmopas npoussoonas, ee ceomempuyeckuil u QuauyecKuli CMoiCi.

[Tonsatue o HenpepbBHBIX (QYHKIUAX. TOYKM HJKCTpemMyMmMa (MakCUMyMa W MHHHMYMa).
HccnenoBanue 31eMeHTapHBIX GYHKIUH HA TOYKH dKCTpEeMyMa, HauOoJbllee 1 HAaMMEHbIIIee 3HaYCHUE C
MOMOIIBIO TIPOM3BONHON. [locmpoenue epaguxos gyukyuii ¢ nomowpio npouszeooHvix. llpumenenue
NpPOU3800HOU Npu peuteHuu 3a0ay. Haxoorcoenue sxcmpemymos yuKyutl HeCKOIbKUX NePEeMEHHbIX.

[ToBropenne. Pemenne 3amad ¢ NPUMEHEHHEM CBOWCTB (UTYp Ha IUIOCKOCTH. 3aJadd  Ha
JI0Ka3aTeNbCTBO U IOCTPOEHUE KOHTPIpUMEPOB. Mcnonp3oBanue B 3agadax NPOCTEMIIMX JIOTMYECKUX
npasuil. Pemenne 3a1au ¢ CMOJIB30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOIIEHUH B MPSAMOYTOJIBHBIX
TpPEeYrojabHUKaX, (aKTOB, CBS3aHHBIX C YETHIPEXYTOJbHHKAMHU. PerieHue 3amad ¢ HCMONIb30BaAaHUEM
(bakTOB, CBSI3aHHBIX C OKPYKHOCTSIMH. Pelnienue 3a7a4 Ha ©3MepeHHsI Ha MJI0OCKOCTH, BBIYUCIIEHUE JJIUH U
wiomaaen. Pewenue 3a0au ¢ nOMowbio 8eKmMopo8 u KOOPOUHAM.

Harmsimaast crepeomerpusi. Ourypbsl m ux wuzoOpaxkeHus (kyd, mupamuga, npuszma). OcHosHbie
NOHAMUS cmepeomempuu U ux ceolicmea. CedeHus Kyba u TeTpaspa.

Touka, mpsMas U IUIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX.
B3anMHOe pacnosiokeHue MpsMBIX M IUIOCKOCTEM B IpocTpaHcTBe. l[lapamienbHOCTH NpsMBIX U
MJIOCKOCTEH B MpocTpaHcTBe. M300pakeHne MpoCTeHIHIX MPOCTPAHCTBEHHBIX (UTYP Ha TUIOCKOCTH.

Paccrostaus Mmexxy purypamu B IpOCTPAHCTBE.



Yrael B MNOpOCTpaHCTBE. Ipexepanuviti u MHo2cocpaHHbulti  yeon. (Ceoucmea NIOCKUX Y2l08
MHO202panHo20 yeaa. llepneHAuKyIIpHOCTb NPSMBIX U IUNIOCKOCTEH.

[Ipoexkuust urypsl Ha IIOCKOCTh. llpu3HAKK NEPHEHAMKYISIPHOCTH MPSAMBIX U IUIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NepreHIuKyIspax.

Muororpannuku. Ilapamienenunen. CBoilcTBa HOpsSIMOYroJBHOIO Mapajuienenunena. Teopema
[Mudaropa B mpoctpanctBe. [lpusma u mupamupa. [lpaBuibHas mupamua W TpaBUIbHAS IMPH3MA.
[Ipsmas mnupamuaa. OJEMEHTbl NOPU3Mbl W NHUpaMUIbl. Buiapl MHOrorpaHHukoB. Pazeepmku
MHo202panHuka. Kpamuaiiwue nymu Ha nosepxmocmu mHo2oepanHuka.  Bunel nupamua. DiIeMEHTbI
npaBWiIbHOM mnupamunbl. [lupamMuael ¢ paBHOHAKIOHEHHBIMH peOpaMHU W TpaHAMU, HX OCHOBHbBIE
CBOMCTBA.

[Inomany noBepXHOCTEH MHOTOIPAHHHUKOB.

[1nomane MOBEpXHOCTU NPaBUIBHON MUPAMUJIBI U IPSIMOU IPU3MBI.

Bekropst B mpoctpanctBe. Cymma BEKTOPOB, YMHOXEHHE BEKTOpa Ha YMCIO, YrOJdl MEXIY
BekTOpaMu. KoJuimHeapHble U KOMIUIAHAPHBIE BEKTOPBL. Teopema o pasnodcenuu eKmopa no mpem
HEKOMNIAHAPHBIM BEKMOPAM.

11 xkaacc
[ToBTOpeHue.Pemenne 3amad ¢ UCMOAb30BAHUEM CBOMCTB YMCEN U CHUCTEM CUMCIICHUS, IEIUMOCTH,
,I[OJ'ICfI nu Ila.CTeI‘/’I, IIPpOLCHTOB, MO,Z[yJ'IGﬁ gucen. Pemenue 3a4a4 C HUCIIOJIb30BaAHUECM CBOMCTB CTEIICHEU U
KOpHEH, MHOTOWIEHOB, TPe00pa30BaHUil MHOTOWICHOB U APOOHO-PALIMOHATBHBIX BBIPAKEHHH.
Pemenne 3a4a4 C UCIIOJIB30BAHUECM Fpa,HYCHOﬁ MCPEI yTJIa. MO)IYJ'IB qucla U €ro caoicrtna.PerieHue
3aa4 C MCIOJb30BAaHHEM YHCIIOBBIX (YHKIMH M uX rpadukoB. Mcnoiap3oBaHWE CBOWCTB M T'padUKOB

JMHEWHBIX U KBaJPAaTHYHBIX (YHKIUI, 00paTHON NPONOPIUOHATLHOCTH U QYHKIIUU Y = VX.

['paduueckoe perieHrne ypaBHEHUH H HEPABEHCTB.

Pemenne 3amauy Ha JABMJKEHHME M COBMECTHYIO PalbOTy C TMOMOUIbIO JMHEWHBIX W KBaJApPaTHBIX
YpaBHEHHI M WX CHUCTeM. PemieHne 3ama4 ¢ OMOIIBIO YHCIOBBIX HEPAaBEHCTB M CHUCTEM HEPABEHCTB C
OJTHOW TIEpEMEHHOM, C MPUMEHEHNEM N300pakeHUs YUCIOBBIX TPOMEKYTKOB.

CreneHb ¢ [eHCTBUTENBbHBIM I[IOKa3aTeieM, cBoWcTBa creneHu. [Ipocreiinmne mnoka3aTelbHbIE
ypaBHEeHMs U HepaBeHcTBa. [lokazaTenbHas pyHKIUS U ee CBOICTBA U rpaduK.

Jlorapudm uymcna, cpoiictBa norapupma. [lecarnunsiii norapupm. Yucio e. @yHkuus y=e”.

Hamypanonoiti  noeapugpm. IlpeobpazoBanue norapudmMuyeckux BblpaxkeHuil. Jlorapudmuyeckue
ypaBHEHU U HepaBeHcTBa. Jlorapupmudeckas QyHKIMS U €e CBOMCTBA U rpaduK.

CrenenHas (yHKIMA U ee cBoiicTBa u rpaduk. MppanuoHanbHble ypaBHEHUs. Memoo unmepsanog
OJ15l peuleHus HepaeeHCma.

Cucmemvl  nOKA3amMenvHblX, J102APUPMUYECKUX U  UPPAYUOHATbHLIX  YypaeHeHuu. Cucmembl
NOKA3AMEeNbHbIX, 102APUPMULECKUX HEPABEHCMS.

Bzaumno obpamuvie pynkyuu. I pagpuxu 63aummo oopamusix hyyHKyui.

Ypasuenus, cucmemvol ypaseuenuii c napamempom.

Pewenue ypasnenuui cmenenu eviue 2 cneyuanvuwvix 6uoos. Ilpusooumvie u Henpugooumvle
MHO20YJIeHbL.

[TepBooOpaznas. Ilepsoobpasnvie snemenmapnvix @yukyuu. [Inowadv KpueonuHelinou mpaneyuu.
@opmyna Hvromona-Jletibnuya.Onpeoenennviti unmeepan. Buiuucnenue ninowaoeti niockux ¢ueyp u
06beM08 meil 8paujeHusi ¢ NOMOWbIO UHMepala

BeposiTHOCTB U cTaTHCcTHKA. PaboTa ¢ JaHHBIMHU

[ToBTOopenue. Pemenue 3amau Ha TaOnuuHOe W Tpaduyeckoe MpPEJCTaBICHUE JaHHBIX.
Hcnonb30BaHne CBOWCTB U XapaKTEPUCTHK YUCIOBBIX HAOOPOB: CPETHUX, HAUOOIBIIIETO M HAUMEHBIIIETO
3HAa4YeHMs, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomol u 8epOAMHOCMU COObIMULL
Boviuucnenue gepoamnocmeli 6 Onvlmax ¢ pAasHOBO3MONCHbIMU DNEeMEHMAPHuIMU ucxooamu. Pewenue
3a0ay ¢ npumeHeHuem KomouHamopuxu. Pewenue 3a0au na eviuucieHue 6eposimHocmell He3a8UCUMBIX
cobvimuil, npumeHerue opmyvl clodceHus eepoamuocmei. Pewenue 3a0au ¢ npumeneHuem ouazpamm
Dinepa, depesa seposmuocmet, popmynst bepnyniu.

Yenosnas eeposmmnocmes. Ilpasuno ymuoscenus eepoamuocmeri. Popmyna NOIHOU 8epPOAMHOCHIU.



Huckpemnvle cnyuatinvle @enuuuHvl U pacnpeoenenus. Hezasucumvie cryuatiHble GeIUYUHDL.
Pacnpeodenenue cymmol u npouzgedenus He3a8UCUMBIX CIYUAUHBIX GETUUUH.

Mamemamuueckoe oxcudanue u oucnepcus Ciy4arHou eenuyunsvl. Mamemamuueckoe odcuoanue u
oucnepcusi  Cymmvl  CAYYauHbIX  eeauyun. I eomempuyeckoe  pacnpedenenue.  bumomuanvroe
pacnpeoeneHue u e2o c8oLicmad.

Henpepuvignuvie cayuaunvie eenuuunvl. Ilowsmue o naomnocmu eepoamuocmu. Pasnomepnoe
pacnpedeneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempbl.

Ionamue o HopmanvHom pacnpedenenuu. Ilapamempor HopmanvHo2o pacnpedenenus. llpumepol
CHIYYAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATbHOMY 3aKOHY (NO2PEeuHOCMb U3MEPEHUL, POCT YellOBeKa,).

@opmyna bunoma Hviomona. Hepasencmeo Yebdviuesa. Teopema Bbepuynnu. 3axon Oonvuiux yucen.
Buvibopounsiii memoo uzmepenus eeposimuHocmell. Ponb 3akoHa OOonbuwiux uucen 8 HAayke, npupooe u
obwecmee.

Kosapuayus 0eyx cnyuatinvix eenuuun. Ilowsmue o kosgpguyuenme roppensyuu. Coemecmmvie
HaOM0O0eHUsl 08YX CLYYAUHBIX eaudut. Boibopounviil koagpuyuenm xoppersyuu.

Bektopsl u koopauHaTthl B TpocTpaHcTBe.  CranapHoe npoussederue eekmopos.Ckansiproe
npouseeodeHue 6eKmopos 8 KOOpOUHAmMaAx.

Tena BpaimeHus:: HUIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MHPSIMOTO KPYrOBOTO
WIAH]IPA, TIPSIMOTO KPYyroBoro konyca. M3o00paxxeHue Te BpalieHus Ha MIIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHyce, ceueHUsi KOHyca (napaiiefibHoe OCHOBAHUIO U NpoXoosiujee
yepe3 GepuiUny), ceuenus YuiuHopa (napaiieibHo U NepneHoOuKyIapHo ocu), ceuenus wapa. Pazeepmka
YUIUHOPA U KOHyCd.

Ilpocmetiwue KomOUHAUUU MHO2OCDAHHUKO8 U mel 6paujenus medxcoy cobou. Bwruucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX GUTyYp (pedpa, AMaroHanu, yrisl).

[Tnomane MOBEPXHOCTH MPSIMOTO KPYTrOBOTO MJIMH/IPA, MPSMOTO KPYTOBOTO KOHYCA | IIapa.

[Tonsitre 06 o6beMe. OOBEM MUpPaMUIBI U KOHYCA, MPU3MBI U HUIHHApa. O0BheM miapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHUSI MEKIY TUIOIIAIASIMH MTOBEPXHOCTEH U 00beMaMHu
MOJIOOHBIX Te.

Heudicenus 6 npocmpancmee: NapanlesbHulil NEepeHoC, YEHMPAlbHAs CUMMEmpUs, CUMMEMpPUs
omuocumenvHo niockocmu, nogopom. Ceoilicmea Osudicenuul. [Ipumenenue OsudxiceHull npu peuleHuu
3a0adu.

Ilpumenenue 6exkmopos npu peuwieHuu 3a0a4 HA HAXOHCOEHUe PACCMOSHUL, ONuH, niowjaleu u
00beMo8.

Ypasuenue niocxocmu 6 npocmpancmee. Ypasnenue cghepvl 6 npocmpancmee. @opmyna 0
BLIYUCTEHUS. PACCMOAHUSL MENHCOY MOYKAMU 8 NPOCMPAHCMEE.

TemaTHyeckoe NJIAHUPOBAHUE

no maremMartuke B 10 kiacce
Bcero—- 1754
KonTtponsHabie padoTsr — 12

Ne Tema KomnuecTtBo
4acoB
Anre0dpa u Hayasa aHaau3a (1054)
1 Yucaosble pynknun (144)
e Onpenenenne uuciaoBo ¢QyHknuu. OOIacTe omnpeneneHus U 1

MHOXecTBO 3HaueHui. I'padux Gynkiun. [octpoerne rpapukoB GpyHKIHIA

e CgoiictBa ¢yukumii. ['paduueckas wunTepnperanus. IIpumepsr 1
(YHKIIMOHAJIBLHBIX 3aBUCUMOCTEH B peaibHBIX MPOIeccax U SIBICHUSX

e OOparnas ¢ynkuus. O6nacTh ompeneiacHUus W 00JacTh 3HAYCHUU 1
obpatHoit ¢pyHkuuu. ['paduk oOpatHON HyHKIUH.

e 3HAKOMCTBO C MOJEIBIO «UHCIIOBasi OKPYKHOCTBbY. [lnuHa ayru 1




€IMHUYHOU OKPYKHOCTH.

e  TpuroHomerpuueckast OKPYKHOCTb, pAOUAHHAS Mepa Yeld. 1

e CuHyc, KOCHUHYC, TaHIC€HC, KOMAH2eHC TPOU3BOJIBHOIO YIIIa.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO U CIEACTBUA U3 HETO. 3HAUCHUS
TpuroHoMmerpuueckux Qynkumii ans yrmos 0°, 30°, 45°, 60°, 90°, 180°, 3

T T T T
270°. (0, —, —,—, — pan).
6 4 3 2

e TpuroHomerpuueckue (YHKIIMU YIJIOBOTO aprymeHTta. Pamguannas 2
Mepa yria.

e TpuroHomerpuueckue (YHKIMH YUCIOBOro aprymenta. OCHOBHEBIC 2
TPUTOHOMETPHUCCKHE TOKICCTBA.

e CHUHYC M KOCHUHYC, TAHT€HC U KOTAaHT'€HC IPOU3BOJIBHOIO yIJIa. 1

e  KonTponbnas pabora 1
Tpuronomerpuueckue pynkuuu(15 1)

e  DopMyJibl IPUBEIACHUS 2

e  ODyHKIUA y=sinx, e€ CBONCTBA U rpaduk 2

o DyHKIMS y=Cc0sX, € cBOWCTBa U rpaduk 2

e [lepuomuuHocTh GYyHKIMH y = sinx, y = cosX. OCHOBHOH NEPUO/I. 1

e [locrpoennue rpaduka ¢pynkuuii y = mf(x)u y = f(kx)mo u3BectHomy 5
rpaduky ¢yakiun y = f(x).Cxxarue u pactshkeHue rpaduka yHKImia

e Hym ¢yHKINH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb. 1
I'padmk rapmMoHUYEeCcKOro KOjIeOaHus

e HauGonsinee u HauMeHblee 3HaueHUue GpyHkuuu. OyHKINH y = tgX, 2
y = ctgx, ux cBoictBa u rpaduku. [lepnonununocts. OCHOBHOM MEPUOI.

o [lepumomnueckne QyHkuuu.YeTHOCTh U HEYETHOCTh (DYHKUIHUH. 1
Crnoxuble QyHKINU.

e  TpuroHomerpuyeckue byHKIIUN Yy =CO0SX, Y= sinx, y =1gx. 1
Dyukyus y = Ctgx .

e KonTponbHas pabora 1
Tpuronomerpuyeckue ypapHenus (11 v)

e [lepBeic TmpejacCTaBICHUS O  PENICHHH  TPUTOHOMETPHUYCCKHX 1
YpaBHCHHIA

e  ApPKKOCHHYC, apKCHHYC, apKTaHTe€HC YHUCIIA. 1

e  ApPKKOCHHYC M peIlIEeHHE ypaBHEHUS COS t = a 1

e ApKCHHYC U pellleHHe YpaBHEHUS sin t = a 2

e ApKTaHTEHC M apKKOTaHTeHC. Pemenue ypaBHeHus tgt = a, ctgt = a 2

e  TpuroHomeTpuyeckue YpaBHEHMUS. [Ipocretimue
TPUTOHOMETPUICCKHE ypaBHEHUS. JBa MeToaa pelIeHus 1
TPUTOHOMETPUYECKHUX ypaBHEHUN

e OpnHOpOIHBIE TPUTOHOMETpPUYECKHEe YypaBHeHHs. [Ipocreiimue 1
TPUTOHOMETPHYECKHE HEPABEHCTRA.

e PenieHue TPUrOHOMETPUYECKUX YPABHEHUN 1

e KonrposnbHas pabora 1
IIpeoOpa3oBaHne TPUTOHOMETPHYECKHX BbhIpa:keHuii(164)

. CHHYC ¥ KOCHHYC CYMMBI apTyMEHTOB. 1

o QDopmynvl CrOHCEHUs MPULOHOMEMPUUECKUX QYHKYULl, ¢hopmyvl 1
npusedeHus, hopmyivl 0BOUHO20 apeyMeHmd.

° CHHYC U KOCHHYC Pa3HOCTH apTyMEHTOB 1




e TaHreHc CyMMbl M pa3HOCTH apIyMEHTOB.

e  CuHyc, KOCHHYC, TAHT'€HC JBOMHOTIO yIJIa.

o  DopMmyiibl TOHWKEHUA cTereHU. POpMyIIbI TOJIOBUHHOTO YIJa. 1

e BplpaxeHue TPUTOHOMETPUYECKMX (YHKUIMH dYepe3 TaHTEHC 1
MIOJIOBUHHOTO apTryMEHTA.

e [IpeoOpa3oBaHuss CyMM  TPUIOHOMETpPHYECKHMX  (QYHKUHMH B 5
IPOU3BEICHUS

e [IpeoOpa3oBaHusi NMpOU3BENEHUNH TPUTOHOMETPUUECKUX (YHKIMH B 1
CyMMY

e [IpeoGpazoBanue BeipakeHus Asinx+Bcosx k Buay Csin (x+t) 2

e [loBropenne mno Tteme «lIpeoOpazoBaHne TPUTOHOMETPUUECKHX 1
BBIPKCHUI

e KonrpoabHas pabora 1
IpousBoanas (374)

e OrmpeneneHue 4YUCIOBOM IOCIIEOBATEILHOCTH M CIIOCOOBI €€ 1
3aganus. CBOMCTBA YHCIIOBBIX N10CIEN0BATEIbHOCTEH.

e [lonsTtue o npexaene nocnenoareapbHocTu. CylllecTBOBaHUE Mpeaesa 1
MOHOTOHHOM OTpaHUYEHHON MOCIIEA0BATEIbHOCTH.

e CpoiicTBa  cxoaduMXcs — MocieAoBaTeNbHOCTeH.  Bbrumcienue 1
IIPEJICJIOB MOCIIE10BATEIbHOCTEH.

o [lonstue npenena Gynkuuu B ToUKe. [lonamue npedena @yHkyuu 6
beckoneunocmu. Acumnmomsl epaguxa ynxyuu. CpagHeHue 6ecKOHEUHO 1
Manvlx u beckoneuno bonvuiux. HempepblBHOCTh QYHKITUH.

e beckoHeyHO yObIBaroIasi reoMeTpHUecKasl Iporpeccust U ee cymma. 1
ITpenen ¢pyHKIMN HA GECKOHEUHOCTH.

e Ilpenen ¢pynkuuu B Touke. IloHsATHE O HENPEPHIBHOCTH (PYHKIMH. 1

e [lpupamenue aprymenta. Ilpupamenue Gynkmuu. I'eomerpuueckuit 2
1 (U3NYECKUN CMBICI IPOU3BOIHOM.

e [lonsATHEe 0 MPOU3BOIHON (YHKLNH, (PU3NUECKHIA U T€OMETPHUUECKUI 1
CMBICJI IPOU3BOJIHOM.

e 3ajauu, NPUBOJSILKUE K MOHSITHIO TPOU3BOIHOM. 1

e HaxoxaeHue CKOpoCTH Ui Ipolecca, 3alaHHOro (opMysIoN HIu 1
rpauKOM.

e Anroputm OTBICKAHUs MIPOM3BOTHOM. dopmysl 1
Qg QepeHIIMpOBaHUsI.

e Bropas npousBojiHas, ee reoMeTpUUeCKUi U GU3NUECKUN CMBICII. 1

o [lpaBuna nuddepeHIUpOBaHUA: NPOU3BOAHBIE CYMMBI, Pa3HOCTH, 2
MIPOU3BEACHNUS, YACTHOTO.

e [Ipon3BoaHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKITHH. 1

e [loBropenne mno Teme «OmnpeneneHue NPOU3BOIHOW U €€ 1
BBIUHCIICHUE)

e KonrposabHas pabora 1

e VYpaBHEHHE KacaTeJbHOM K  rpaduky  QYHKUUU.AJITOPUTM 5
COCTaBJICHHsI YpaBHEHHsI KacaTesIbHOM K rpaduky pyHkimu y = f (x).

e Touku nsKkcTpemMyMmMa (MakcuMymMa M MUHMMyMa). MccnenoBaHue
JJIEMEHTApPHBIX (YHKUMHA Ha TOYKM OKCTpeMyMa, HauOojbllee U 1

HauMEHbBIIIEEe 3HAYCHUE C IMOMOIIBI0 MPOU3BOAHOMN. [locmpoenue epaghuros
@YHKYUIL ¢ NOMOWBIO NPOUZBOOHDIX.




e [IpumeHeHue TPOWM3BOMHOW IS HCCIAeAOBaHUS (QYHKIMKA Ha

MOHOTOHHOCTb U SKCTPEMYMBI 2

e [IpumeHeHwe NPOU3BOAHONM K HCCIENOBaHUIO  (YHKIUH U
MOCTpOoeHUI0 rpadukoB. BepTukanbHble M TOPU30HTAIBHBIE ACHMITOTHI 2
rpaduKoB

e [IpeoOpazoBanusi rpa@uKoB: HapauIeIbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOpPAMHAT M CHUMMETpPUsS OTHOCHUTEIBHO Havaia 1
KOOpJMHAT, CHMMETPUsI OTHOCUTENBHO NPSIMON y=X, PACTSKEHUE U CKATHUE
BJI0JIb OCEH KOOPJMHAT.

e Haxoxnenue HanOOBIIET0 U HAMMEHBIIIETO 3HAUEHUH HENPEepbIBHON 5
(YHKIIMHN HAa IPOMEKYTKE.

e  [Ipumenenue npouzeo0HOU Npu peuienuy 3a0ay. 1

e [IpumeHeHue NPOM3BOAHON Ui OTBICKAHUS HaWOONBIIMX U 5
HaVMEHbIIINX 3HAYCHUN BEJIMYMH.

e [lpumepbl  HCIIOJNB30BaHHUS  NPOU3BOJHOW IS HAXOXKICHUS
HaWjy4dllero peuieHus B TMPUKIAIHBIX, B TOM YHCIE€ COLHMAJIBHO- 1
SKOHOMMYECKUX

e  Haxooicoenue sxcmpemymos (hyHKYull HeCKOIbKUX NepeMeHHbIX. 1

e [IpousBomHbie 00paTHON (PYHKIIMHM W KOMITO3HIIMU JTaHHON (YHKIIUU 1
C JIMHEHHOU

e |loBTopenue no teme «lIpruMeHeHrEe MPOU3BOIHON K MUCCIEAOBAHUIO 5
byHKIHII

e  KonTpospHas pabora 1

IMoBTopenue (104)

e [loBTOpeHue no reme «BolpaxkeHus 1 npeodpa3zoBaHUs» 3

e lloBTrOpeHue no TeMe «YpaBHEHUS] M HEPABEHCTBA» 2

e [loBropenue no teme «IIpousBoaHas» 2

e [loBTOpeHue no reme «DyHKIUS 3

HTorosass KOHTPOJIbHAsI padoTa 2

I'eometrpus (70 1)
Beenenue. [lapanjieqbHOCTh NPSIMBIX M II0CKOCTEH(174)

e [IIpenmer crepeomerpun.llpsiMple M IUIOCKOCTH B IPOCTPAHCTBE.
OCHOBHBIE ~ TOHSATHUS  CTEpeOMEeTpUM  (TOYKa, MpsMas, IUIOCKOCTb, 1
IIPOCTPAHCTBO).

e  AKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX. 2

e [lapamnensHble IpsIMBIE. N3o06paxkenue MIPOCTEUIINX 5
IPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTH.

e [lapamnenbHOCTh NPSAMON U IJIOCKOCTH, IPU3HAKU U CBOMCTBA. 1

e Bsaumnoe pacrnosoxeHue MIPSIMBIX B IIPOCTPAHCTBE. 1
Ilepecekaromuecs U CKPEIMBAIOINECS TIPSIMBIE.

e  VYroua mexay npsambeiMu. CKpenumBaromuyecs npsiMple. 1

e [lapaynnenbHOCTh INIOCKOCTEHN, IPU3HAKU M CBOMCTBA 2

e Terpasap u napajuienenunes 2

e Pemenue 3a1a4 Ha Temy «llapayenbHOCTh NPSIMON U IIIIOCKOCTH 1

e [lapaynnesnbHOCTh NPSMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE. 2

e llosropeHue 1o teme «IlapauiebHOCTD MPSIMBIX U IIJIOCKOCTEN 1

e KonTponpHas pabora 1
IlepneHAUKYJAPHOCTH NPSAMBIX U MJI0CKOCTENH (17 1)

e [lepnenaukymnsipHble IPsIMbIE B IPOCTPAHCTRBE. 1




e [lapanneapbHOCTh NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.

e [lapamnensHble IIpsIMBIE, MIEpIEHIUKYIISIPHBIC IIJIOCKOCTH.
IlepneH IUKyYISIPHOCTD NPSIMOM U IUIOCKOCTH, IIPU3HAKU U CBOWCTBA.

e Teopema 0 IpsIMOM, NEPIECHANKYIISIPHOM K IJIOCKOCTH.

e llepnenaukyisip U HaKJIOHHBIE. PacCcTOsIHME OT TOYKHU 0 IUIOCKOCTH.
PaccrosiHEe OT IPsIMOM 10 TNIOCKOCTH.

e Teopema o TpEX NepreHIUKYIIIpax

A

e VYrom Mexay IOpAsMOM M IUIOCKOCThIO.  [lapaimenbHoe
npoektupoBanue. [lmomans OpPTOrOHANBHONM IPOEKIMH MHOIOYI'OJIBHHKA. 2
JByrpanubiii yroj. JIMHEHHbINA yrol ABYTPAaHHOTO yIJIa.

e J[ByrpaHHbli yroj. JINHEWHBIN yros IBYrpaHHOIO yIJa. 1

e [lepneHAMKYISIPHOCTD INIOCKOCTEH, IPU3HAKU U CBOMCTBA. 1

e [IpsamoyronpHblii mapamienenunen. IM3oOpaxkeHue mnpocTeHIINX 1
MPOCTPAHCTBEHHBIX (PUTYp HA IIIOCKOCTH.

e Pemenne 3amau Ha Temy «lleprneHauKyIIpHOCTE NpSIMONH U 1
IIJIOCKOCTU»

e Pewenue 3ana4 Ha TeMy «YT0J1 MEKIY OPSIMON U TUNIOCKOCTBIO» 1

e Pemenue 3ana4 Ha TeMy «llepneHIUKYISIPHOCTD MIJIOCKOCTEN 1

e Pemenue 3a1a4 Ha TeMy «lIpsIMOYTroJIBHBIN NTapaJUICICIUIIET 1

e [IpuzHaku NEPHNEHAMKYJISIPHOCTM MPSAMBIX UM IUIOCKOCTEM B 1
nmpoctpaHcTBe. Teopema o Tpex NepneHIuKYIsIpax.

e KontpoabHas pabora 1

10 Muororpanauku (12 1)

e [lonsTue MHOrOorpanHuka. Bepmmnel, péOpa, TpaHu MHOTOIpaHHUKA. 1
PasBeprka. MHOrOrpanssle yrisl. BellTyKiible MHOTOTpaHHHKH.

e [lpusma, ee ocHOBaHus, OOKOBbIE peOpa, BbICOTA, OOKOBas 1
ITOBEPXHOCTb.

e [Ilpamas wu  HaxioHHas  npusma. llpaBunpHas  npusMa. 1
[MTapannenenunen. Ky6.

e [lupammpma, ee ocHoBaHMe, OOKOBbIE peOpa, BBICOTA, OOKOBas 1
OBEpXHOCTh. TpeyrosbHas nupamua. IlpaBunpHas nupamua.

e Buael MHOrorpaHHukoB. Pa3BepTkn MHororpanHuka. Kpardaimme 1
IIyTH HA IOBEPXHOCTU MHOI'OIPAHHHUKA.

e VYcedeHHas nupamuaa. Buasl nupamMua. OJIEMEHTHl NPAaBHIBHON
nupamubl. [lupamuabl ¢ paBHOHAKIOHEHHBIMU peOpamMH M TpaHIMH, UX 1
OCHOBHBIE CBOMCTBA.

e |Inomaan NoBEpXHOCTEN MHOTOTPAHHUKOB.

o [lpaBunbHble  MHOrorpanHuku. CummeTrpum B KyOe, B 1
napajuleJIenunesie, B IpUu3Me U NUpamue.

e [lonsiTue 0 cUMMETpUH B MpOCTpPaHCTBE (LEHTpajbHas, OceBad, 1
3epkanbHas). [Ipumepbl cuMMeTpHil B OKpYy»KarolieM MUpE.

e (CeueHus Ky0a, IpU3Mbl, TUPAMHU/IBI. 1

e Pemenue 3a1a4 Ha TeMy «MHOTOTpaHHUKN» 2

e KonrposnbHas pabora 1

11 BekTopbl B npocTpancTBe (64)

e Bextopel u koopauHaTel B mpocTpaHcTBe. (Cymma BEKTOPOB, 5
YMHOXEHHE BEKTOpA HA YUCIIO, YTOJI MEXKAY BEKTOPAMH.

e Kommnnanapubele BekTOpbl. Pa3znojkeHue 1mo TpeM HEKOMILIAHAPHBIM 1
BEKTOpaM.

o Teopema o pasnodceHuu 6eKmopa no mpem HEeKOMNJIAHAPHLIM 1




8eKmopam
e PenieHue 3a1a4 ¢ IOMOINIbIO BEKTOPOB 1
e  KonTponpHas pabora 1
12 Hekotopble cBeenust u3 mianumerpuu (124)

e VIl U OTPE3KH, CBS3aHHBIE C OKPYKHOCTBIO. YTOJI MEXIy 1
KacaTelbHOU U XOPJIOH.

e Pemenue 3amay ¢ HUCHOJIB30BAHUEM TEOPEM O TPEYroJbHUKAX,
COOTHOIIEHUI B MPAMOYTOJBHBIX TPEYroJbHUKAX, (DaKTOB, CBSI3aHHBIX C
4eThIpeXyroJbHUKaMH. PemieHne 3agad ¢ UCHOJIb30BaHUEM  (DaKTOB, 4
CBSI3aHHBIX C OKPYXXKHOCTSMHU. Perienue 3aa4 Ha U3MEPEHHs Ha IIOCKOCTH,
BBIYMCIICHHS JUIMH W IUIOIIaaei. Pemenne 3amad ¢ MOMOLIBIO BEKTOPOB U
KOOpJIMHAT.

e Pemenue TpeyroibHUKOB. TeopeMa 0 OHCCEKTpUCE TPEYTOIbHUKA. 1

e  @Dopmyusl oA tpeyroisHuka. Popmyia ['epona. 1

e 3anaya Dizepa. 1

e Teopema Menenas, UeBnl 2

e  Dumrc, runepboa u mapadosia 2

13 IloBTOpenue (64)
e [loBTOpeHue no teme «AKCHOMBI CTEPEOMETPUN 1
e [loBropenue mo teme «llapamnenbHOCTh HPSIMBIX U IUIOCKOCTEH. 2
[lepnieH TUKyYNSIPHOCTD MPSIMBIX U IIIOCKOCTEN
e  MHororpanHuku. BekTopsl 2
e KonrponbHas pabora 1
Utoro 175
TemaTnueckoe MIIAHKPOBAHME
no marematuke B 11 kiacce
Bcero— 170 u
KonTponbnbie pabotsr — 11
Ne Tema KomnuectBo
4acoB
Auredpa u Hauaja ananausa (102 v)
1 Crenenn u kopHu. Crenennbie pynkuuu (15 u)

e [loHsTHE KOPHS N -i CTENIEHU U3 IEUCTBUTEIBHOTO YUCIa 2

o ODyHKIUYU BUAA Y = JX , ux cBoiicrea u rpaduxu 2

e (CreneHb ¢ IeHCTBUTEIHHBIM TOKA3aTEJIEM, CBOMCTBA CTEIICHH. 2

e [IpeoOpa3oBaHue BhIpaKEHUH, COAECPKAIIUX PaTUKAIIbI 1

e lppanuoHalbHBIE YpABHEHHUS. 2

e  O06o00uIeHHE TOHATHS O TOKa3aTelle CTENeHH 2

e (CreneHHble PYHKINH, UX CBOMCTBA U rpapuku 2

e (CrenenHas QyHKIUS U €€ CBOMCTBA U IPaduK. 1

e KonrtposnbHas pabora 1

2 IMoka3arenbHas u Jorapupmuueckas pynxkuus (24 1)

e (CremneHb C NEHCTBUTEIBLHBIM MIOKA3aTeJIeM, CBOMCTBA CTEINECHHU.

e [lokasarenbHasi QyHKIHMS, €€ CBOMCTBA U Tpaduk

e [loka3zarenpHble ypaBHEHUS U HEPABEHCTBA 2




e  Mero/1 HHTEPBAJIOB JIJIsl pEUICHHS] HEPABEHCTB.

e KonrtponbHas pabora

e Jlorapudm ymcna, cBoWcTBa Jorapupma.

o Jlecaruunblii norapudm. Yucno e. Hamypanvruiii 1ocapugpm.

e [IpeoOpaszoBanue JorapupMUUECKUX BBIPAKEHUH.

e Jlorapudmuueckass (yHKIHS M €€ CBoiicTBa U rpaduk.Bzaumuo
oopamuvle hynxyuu. I paguku 63aumHo 0opamHulx GyHKYUL

N (NN

e Cucrembl NOKa3aTelbHBIX, JOTAPUPMHUECKUX U HMPPATUOHATBHBIX

ypaBHeHUW. CHCTEMBI TOKA3aTENbHBIX, JOrapu(PMUUECKUX HEPABEHCTB. 2

e Jlorapudmuyeckre ypaBHEHHs U HEPABCHCTBA. 2

e [lepexox K HOBOMY OCHOBaHHMIO Jorapudpma 2

o JludpdepeHnupoBaHue - MOKazaTeJIbHOH W JIorapupMUUYECKON 5
byHKIUH

e  KonTpospHas pabora 1
IlepBooOpa3znasi u unrerpa (9 u)

e [lepBooOpa3Has 1

e IlepBooGpasnas. [lepsoobpasubvle s1emenmaphbix QyHKyull 2

e  OmnpeneneHHbI HHTETpa 1

o [lnowaov «kpusonuneunou mpaneyuu. Dopmyna  Hviomona- 5
Jletibnuya.

¢  Brruucnenue miomnanei miockux GUryp u 00beMOB TEJl BPAIICHUS C 2
MTOMOIIIBIO0 HHTETpaJIa

e KonrtposnbHas pabora 1
BepositHocTh U craTtucTHKa. Padora ¢ nannbivMu(11y)

e [loBropenue. Pemenune 3amau Ha TabiuyHOe U rpaduyueckoe 1
MIPEJICTABJICHUE JTAaHHBIX.

e lcmonb3oBaHHE CBOWCTB W XapaKTEPUCTHUK YHUCIOBBIX HaOOPOB: 1
CpeHUX, HauOOJIBIIIEr0 U HAMMEHBIIIETO 3HAYCHHSI, pa3Maxa, Oucnepcuu.

o Pewenue 3a0ay Ha onpeoeieHue HACMOMbl U BEPOSMHOCMU
coovimuti. Buluucnenue eeposmuocmell 8 onwvlmax ¢ pasHOB03MONCHLIMU 2
91eMEHMAPHBIMU UCXOOAMU.

e  Pewenue 3a0au c npumeHenuem Kkomounamopuxu. Pewenue 3a0au na
8bIUUCTICHUE 8ePOSAMHOCEl He3A8UCUMBIX COOLIMUL, NPUMeHeHUe BopMyibl 2
CII0JHCEHUS 8ePOSIMHOCMEl

e Pemenue 3agad C TNPUMEHEHHMEM JuarpaMMm Oiliiepa, JepeBa 5
BeposaTHocTel, hopmynsl bepuynnu.Hepasenctso Yebnlena..

e 3akoH OonpmMX YHceld. BBIOOPOYHBIH  METOA  W3MEpEeHUus 2
BepoATHOCTEH. Posib 3aKoHa OONBIINMX YKCeN B HAYKE, MPUPOJIE U OOIIECTBE.

e KonurtponsHas pabora 1
YpaBHenusi u HepaBeHcTBa. CucTeMbl ypaBHeHu i U HepaBeHCTB (184)

e PaBHOCHJIBHOCTH ypaBHEHHUI 2

e  OO0mmMe METO Bl PEIICHNS] YPABHCHHI 2

o ['paduueckue MeTOBI penieHUs] ypaBHEHUI 1 HEPABEHCTB. 2

e PenieHue ypaBHEHMI, COAEPKAIUX IEPEMEHHYIO IO 3HAKOM 2
MOJTYJIS.

e Pemenue HEpaBEHCTB, COICpPXKAIIUX MEPEMEHHYIO TIOJ 3HAKOM 5
MOJTYJIS.

e CucreMmbl MOKa3aTeIbHBIX, JOrapuPMUUYECKUX M HPPALUOHATBHBIX 2

YpaBHEHUM.




e CucreMbl NOKa3aTeNbHBIX, JIOrapU(MUIECKIX HEPABEHCTB.

e  VpaBHEHHs U HEPAaBEHCTBA C MapaMeTpaMu 3

e  KonTponbHas pabora 1
IMoBTOopenue (194)

e [loBrOpenue.Pemenre 3amay ¢ UCIOJIB30BAHUEM CBOMCTB YHCENl U
CUCTEM CYMCJIEHUS, JEIMMOCTH, JOJIed M 4YacTel, MNpPOLEHTOB, MOIyJei 2
qrcell.

e PemieHue 3a1ad ¢ KCIOJIb30BAHMEM CBOMCTB CTENEHEW M KOpPHEW,
MHOTOYJICHOB, MpPeoOpa3oBaHUl MHOTOWIEHOB M JIPOOHO-pallOHATbHBIX 2
BBIPaKCHUM.

e Monaynp ynciia u ero cBoicTra.lcnoap30BaHre CBOUCTB U TparikoB
JUHEHHBIX U KBaJAPATUYHBIX (QYHKUIUN, OOpPAaTHOM MPOMOPIHMOHAIBHOCTH U 2
byakuu Yy = \/; .

e  ODyHKIUU «IPOOHAS YACTh UUCIA» U «lI€Jasi 4acTh YHUCIIay 5

['paduueckoe penieHne ypaBHeHUN 1 HEPABEHCTB.

e [IpeoOpazoBanus rpadukoB QyHKIUN: CIBUT, YMHOKEHHE HA YHUCIIO,
OTpaXEHHE OTHOCUTEIIbHO KOOPAMHATHBIX oced. ['paduyeckue MeToabl 2
peuieHusl ypaBHEHUM W HEpPAaBEHCTB. PellleHMe ypaBHEHUH W HEPAaBEHCTB,
COJIEp>KalINX MEPEMEHHYIO MOJI 3HAKOM MOJIYJIS.

e Pemenue 3ama4 Ha JBMKEHUE U COBMECTHYIO pabOTy C MOMOIIBIO 3
JUHENHBIX U KBaIPATHBIX YPABHEHUN U UX CUCTEM.

e Pemenne 3amauy c MOMOIIBIO YHUCIOBBIX HEPABEHCTB U CHUCTEM
HEPaBEHCTB C OJJHON NMEPEMEHHOI, C MPUMEHEHNEM H300paKEeHUsT YHCIIOBBIX 2
ITPOMEXKYTKOB.

e  ®dopmyna 6mHOMa HploTOHA 1

e [loka3arenbHble, JOrapupMUUECKie YpaBHEHHs U HEPAaBEHCTBA 3
Oo6o0marmee nopropenue. Utoropasi KOHTpoJibHasi padora 6

I'eomeTpus (68 1)
MeTo KOOpPAUHAT B pocTpaHcTBe. JIBuzkenus (184)

e  BexTophl ¥ KOOpAMHATHI B IPOCTPAHCTBE. 1

e [Ipocreiimue 3a1a4u B KOOPAUHATAX. 2

e  Vroa mexay BekTopamu. CKaJIsIpHOE IPOU3BEICHUE BEKTOPOB. 2

e  Brluncienue yrioB MeXy NPSMbIMH U MIJIOCKOCTSIMU. 1

e CkamsapHoe mnpou3BeacHUE BEKTOpoB. CKaJspHOE IPOU3BEIECHUE 1
BEKTOPOB B KOOpJMHATAX.

e  YpaBHEHHUE ILUIOCKOCTH. 1

e Pewenue 3anau Ha TeMy «lIpocTeiiine 3a1aun B KOOpAUHATAX». 1

e Pewenue 3an1a4y Ha TeMy «CKaJIsIpHOE IPOU3BEACHUE BEKTOPOB. 1

e IleHTpanbHas CUMMETpHSI. 1

e (OceBas U 3epKabHasi CAMMETPHSL. 1

e [lapannensHsbiit nepenoc. [IpeobpazoBanue nogo0Hs. 1

e Pemenue 3a1a4y Ha TeMy «JIBH>KEHUEY. 1

e Pemenue 3a1ay Ha TeMy «MeToJ1 KOOPAMHAT B TPOCTPAHCTBEY. 1

e Pemenue 3amau Ha Temy «KoopAuHATBI TOYKM W KOOPIWHATHI 1
BEKTOPa».

e [loBTOpenue no reme «MeToa KOOpAMHAT B IPOCTPAHCTBEY. 1

e KonrtponbHas pabora 1
Hnanaap, konyc, map (20 v)

e Tena BpameHus: HIMIMHIP, KOHYC, cdepa u map. 2




o [lumnap.

e Konyc.IIpencraBinenue 00 yCEYEeHHOM KOHYCE, CEUYEHHUS KOHyca
(mapajenbHOE OCHOBAHMIO U IPOXOJSAIIEE YEpe3 BEPIIMHY), CEUEHUs

nWIMHIpa (MapajuieibHO M MEPHeHIUKYISIPHO OCH), CEYeHMs IIapa. 2
Pa3BepTka nmumHapa v KoOHyca.

e  VYCeueHHBIN KOHYC. 1

e OcCHOBHBIE CBOMCTBa MPSMOrO KpPYrOBOTO LMJIMHApPA, MPSIMOTO 5
KpPYroBoro konyca. M3o00paxeHue Te BpaleHusi Ha INIOCKOCTH.

e [Ipocreiinmme koMOMHAIIMYM MHOTOTPAHHUKOB U TEJI BPALLIEHUS MEXKITY
coOoii. Breiuncinenue 53J€MEHTOB NPOCTPAHCTBEHHBIX (uryp (pedpa, 1
JTMArOHaJu, YIJIbl).

o Cdepa u map. YpaBHeHue cepsl. 1

e BsaumHoe pacmnonoxeHue chepsl U IIIOCKOCTH. 1

e KacarenpHas IJIOCKOCTH K cdepe. 1

o [Inomanp chepsr 1

e [Ipocreiinmue KOMOWHAIIMY MHOTOTPAHHUKOB ¥ TEJ BPAIICHUS MEXKTY 2
COOOH.

e Brmumcienue 3JIEMEHTOB NPOCTPAHCTBEHHBIX  Quryp (pedpa, 2
JTMArOHaJH, YTJIbl).

e [Inomaap MOBEPXHOCTH MPSIMOTO KPYroBOTO LMIUHAPA, MPSMOTO 1
KpPYroBOTO KOHYCa M Iapa.

e  KonTpospHas pabora 1

10 O0bémbl Tea (194)

o [lonstue 06 obOwveme. OObeM NHUpaMUIBI U KOHYCa, TPU3IMBI U 1
e apa. O6beM mapa.

e  O0BEM NPSAMOYTOIHLHOTO NapaJlJIeJICHIIE/A. 1

e  OOBEM MpsMOIl MPU3MBI M IUITUHJIPA. 1

e Pemenue 3a7a4 Ha  TeMy «O0BeM MPSAMOYTOJIbHOTO 1
napajuiesIeune s1a.

e Pemenue 3a1auy Ha TeMy «O0beM MPSIMON TPU3MBIY. 1

e  OO0BEM HAKJIOHHOW MPU3MBI. 1

e  OO0BeM nupamMujbl. 1

e (OOBeM KoHyca. 1

e Pemenune 3a1ay Ha TeMy «OO0beM HAKJIOHHOM MPU3MBI, MHPAMUBbI, 5
KOHYCay.

e OOmbeMm mapa M ero 4YacTem. 1

e [lnomans chepsl. 1

e Pemenue 3a1a4 Ha Temy «O0beM 1mapa ¥ miomaab cQepoi». 2

e [lomoGubie Tena B mpocTpancTBe. COOTHOMICHHUS MEXIY IIOMIAASIMH 2
MOBEPXHOCTEN 1 00beMaMy OJOOHBIX TEJI.

e Pemenue 3amad Ha TeMy «OOBEMBI TEY. 2

e KonrposabHas pabora 1

11 IloBTOopenue (114)

e lloBTopeHue TeMbl «MeToJ KOOPAUHAT B IIPOCTPAHCTBEY. 4

e [loBrOpenue Tembl «lunuHap, KOHYC, MIApy. 3

e [loBTopenue Tembl «OOBEMBI TEI. 3

e KouTponbHas pabora 1

Uroro 170
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