MyHunuunaabHOe aBTOHOMHOe 00111e00pa3oBaTebHoOe yupexaeHue «J/JIumei Ne 3»
MAOY JInneii Ne 3

IHPOI'PAMMA YYEBHOI'O ITPEJMETA
«MATEMATHUKA 10 - 11»
(yriiy0s1eHHBIH YPOBEHb)

KpacHosipck



I[MTOACHUTEJIbHA A 3AIIMCKA

PaGouast mporpamma npegHazHaueHa s ooydaromuxcs 10 — 11 ki1accoB MyHHUIIUITATIEHOTO
aBTOHOMHOTO 00111€00pa30BaTeNbHOTO yupexaeHus «JIumeit Ne 3y,

OcHoBaHMeM cocTaBlieHUs1 pabouell IpOrpaMMBbl SIBJISIETCS:

— IIpuka3z MunucrepctBa obpazoBanust u Hayku PD ot 17 mas 2012 r. Ne 413 «O06
YTIBEpXKICHHH (eepaTIbHOr0 rocyIapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHAapTa CPEJHEro OO0IIero
oOpa3zoBaHus» (B IEHCTBYIONICH pelaKIMK, C U3BMEHEHUSIMU U JIOTIOJTHEHUSIMHU );

— Ilpuka3 MunucrepcrBa Ilpocsemenust P® ot 20.05.2020 r. Ne 254 «O6 yrBepxaeHuu
benepanbHOro nepedHs yueOHUKOB, JOIMYIIEHHBIX K HCIOIb30BAHUIO MPU pean3alii UMEIOIINUX
rOCY/IapCTBEHHYIO aKKpeIUTAIMI0 00pa30BaTeIbHBIX MPOTrpaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO
o011ero, cpenHero o0Iero 00pa3oBaHUsY;

— Ilpumepnas ocHoBHasi oOpa3oBareibHas MPOrpaMMa CpPeJHEro ooIero oOpa3oBaHUA
(mporoxon ot 28.06.2016r. Ne 2/16-3);

— OcHoBHass oOpa3oBareibHas mIporpaMma cpeaHero obmero ob6pasoBanus MAOY
JIuneit Ne 3;

— MaremaTuka: anredpa W Hadajga MaTeMaTHYeCKOTO aHaju3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTthyeckoro aHanausa. 10 kmacc [0a30BbIil U yriayOJIeHHBIM YPOBHU|: METOIUYECKOE
nocobue st yuurens / A.I'. Mopakosuy, [1.B. CemenoB. — M.: Muemo3una, 2017.

— 4. Maremaruka: anreOpa ¥ Hayajla MaTEMaTUYECKOro aHainu3a, reomeTpus. Anredpa u
Hayajia MaTeMaThyeckoro aHanusa. 11 kmacc [0a30BbIil U yriayOJeHHBIN YPOBHH]|: METOAMYECKOE
nocobue st yuurens / A.I'. Mopakosuy, [1.B. CemenoB. — M.: Muemo3una, 2017.

— 5. Pabouas mporpamma kypca «Maremaruka: AnrebOpa W Havajla MaTeMaTHYECKOTO
aHanu3a. ['eomeTpus» (yriyOJeHHBIH YpOBEHb) K mMpeaMeTHOH uHuM yueOHnkoB JI.C. AtanacsH
10-11 xmaccel. / COopHuk pabouux mnporpamm. ['eomerpusi (coct. T.A. Bypmucrposa) - M.:
IIpocsemienue, 2018

Ilenp oOcCBOEHHUS MporpaMMbl YIJyOJIEHHOTO YpOBHS: oO0OecredeHue BO3MOKHOCTH
YCIICHIHOTO TPOJOIDKEHHS OO0pa30BaHHMS IO CHEIHMAIbHOCTSIM, CBS3aHHBIM C TPUKIAIHBIM
UCIOJIb30BAHUEM MAaTEMaTHKH, a TaK K€ OCBOCHHUE IIPEeIMETa Ha BBICOKOM YPOBHE ISl CEPbE3HOIO
U3Y4YEHUs] MAaTEMaTUKU B By3€ U OOpeTeHUEe NPAKTUUYECKUX YMEHUN M HAaBBIKOB MaTEMaTHYECKOI'O
XapakTepa, HeOOXOAUMBIX JJIsl YCIIEUTHON NMpo(ecCHOHANbHOMN NesITeIbHOCTH.

Jns u3ydenus npenmera «MareMaTHKay Ha YriyOJIGHHOM YPOBHE OTBOAMTCS / Yy4eOHBIX
yaca B Hememo B 10—I11 kiaccax: Ha m3ydeHue anreOpbl U Hayajga MaTeMaTUYeCKOro aHajau3a
OTBOJUTCSS yueOHBIX Yaca B HEJIENI0, Ha U3YUeHHUE TeOMETpUHU 2 yaca B HEJIETI0

10 ximacc — 7 4yacoB B Hezelnro/ 238 4acoB B IO

11 knacc — 7 yacoB B HeAeno/ 238 4acoB B TOI.

Htoro 476 y4eOHBIX 4acoB.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA KYPCA «MATEMATHUKA»

N3yuenne MaTreMaTHKy B CTApIICH IIKOJIC 1aéT BO3MOKHOCTD JOCTHIKEHHUS O00yUJarOIIUMHUCS
CJIEIYIOLIUX PE3yIbTaTOB:

Juunocmmneuie:

1. ¢popmynupoBanue u OOBSICHEHHWE COOCTBEHHOW TO3HMIMM B KOHKPETHBIX CHUTYaIUSIX
OOIIECTBEHHON JKM3HM Ha OCHOBE TIONYYCHHBIX 3HAHWA C TO3WUIMM HOPM MOpaId U
00I11e4eTIOBEYECKIX [IECHHOCTEH, MpaB U 0053aHHOCTEH IpakaHIHA

2. chOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKW; KPUTHYHOCTH MBIIUICHUS, YMEHHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (haKTa;

3. TOTOBHOCTh U CIIOCOOHOCTH BECTH AHAJIOT C APYTMMHU JIIOJbMH, JOCTHTaTh B HEM
B3aMMOITOHUMAHHUSI, HAXOAUTh OOIIUE IeJIM U COTPYAHHYATH IS UX JOCTUKCHUS;

4. HaBBIKU COTPYIHUYECTBA CO CBEPCTHHUKAMHM, NETHMH MIIAJIIETO BO3pPAcTa, B3POCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO NOJE3HOH, Y4eOHO-MCCIIEAOBATENBCKOM, MPOSKTHOW W APYrHX
BUJIAX JIESATEIBHOCTH;

5. TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oOBaHWIO, B TOM YHCJIEC CamMO0OOpa3oOBaHWIO, Ha
MIPOTSHKEHUH BCEH JKU3HU; CO3HATEIIFHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
YCTEIHOW MPOQEeCCHOHATBHON M 00IIECTBEHHOM NeATSIIbHOCTH,

6. AcTeTHYeCKOe OTHOIICHUE K MHPY, BKIFOUYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

7. OCO3HaHHBIN BBHIOOP Oymymiel mpodecCuu M BO3MOXKHOCTEH peain3amuu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB; OTHOIIEHUE K TPO(ECCUOHATBLHON JESTEIbHOCTH KaK BO3MOYKHOCTH y4acTHs B
PEIIeHUH JTMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAMOHAIBHBIX TIPOOIIEM.

Memanpeomemnoie:

1. HaxoauTh U U3BJIEKATh UH(OPMALIUIO B PA3IMUYHOM KOHTEKCTE; OOBSICHITH U OIMHUCHIBATH
SBJICHUSI Ha OCHOBE MOJIYYCHHOH WH(pOpMallMU; aHATU3UPOBATh M WHTETPUPOBATH IMOIYUYCHHYIO
uHpopManuio; GopMyIHpOBaTH MPOOIEMY, HHTEPIPETHPOBATh U OLCHUBATH €€; NeNIaTh BBIBOJHI,
CTPOMTBH NPOTHO3BI, IPeIaraTh MyTH PELICHHUS;

2. YMEHHE CaMOCTOSITETIbHO OTNPEACISITh IETH JEATENbHOCTH W COCTAaBJIATH IUIAHBI
NEeSTeIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBJSTh,  KOHTPOJUPOBATH U  KOPPEKTHUPOBATh
NeSITeNIbHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI JJIsl JOCTUKEHHS TOCTABICHHBIX IIeNied U
pean3alyiy MIaHoB JeSTeNbHOCTH; BIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYaIUsX;

3. yMeHHe NpPOAYKTUBHO OOINAThCS W B3aUMOJEWCTBOBATH B IPOLECCE COBMECTHOM
NeSTeNbHOCTH, YYUTHIBATh MO3UIMH JAPYTUX YYaCTHUKOB AESITENHbHOCTU, d(PPEKTUBHO pa3peliaTh
KOH(QJINKTBI,

4. BnaJieHMe HaBbIKAMU T[IO3HABATEIbHOM, Y4YEOHO-UCCIIEOBATEILCKON M TMPOEKTHOM
JesTeIbHOCTH, HaBBIKAMHU pa3pelieHus mpo0ieM; CocOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIIbHOMY
MOUCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHHIO Pa3IM4YHbIX METOJIOB TO3HAHNUS,

5. TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTENIbHONW HWH(GOPMAIIMOHHO-TI03HABATEIIbHON
NeSITeIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(OpManuu,
KPUTHYECKH OILICHMBaThb M HWHTEPNPETHUPOBaTh HH(MOpPMALNIO, TOJYyYaeMyl U3 PA3IUYHBIX
HMCTOYHHUKOB;

6. yMeHHe UCIOIB30BaTh CPENCTBA WHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIMA
(mamee — WKT) B pemeHNM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTraHM3AIMOHHBIX 3a/1ad C
coOtoieHeM TpeOOBaHUN IPrOHOMMKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATUYECKUX HOPM, HOpM WH(DOPMAIIMOHHON OE301MaCHOCTH;

7. BIaJicHUE SI3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh CBOIO
TOYKY 3pEHUSI, UCIIOJIb30BaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA;

8. BmajieHWe HaBBIKAMU TIO3HABATENBHOW pedrekcud Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNM M MBICIIMTENIbHBIX MPOLIECCOB, UX PE3YyJIbTaTOB M OCHOBaHUH, I'PAHUI] CBOETO 3HAHUSA U
HE3HaHUs1, HOBBIX ITO3HABATENbHBIX 3a/1a4 U CPEJICTB UX TOCTUKEHUS.



Ilpeomemmnuie:
JJieMeHTHI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH

Buinycknux nayyumcs:

— CBOOOJHO ONEpHpPOBATH MOHATUSAMHU: KOHEYHOE MHOMXECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHOXECTBO, IEpeceYeHne, OObEAMHEHNE M Pa3HOCTh MHOXKECTB, YMCIIOBBIE MHOXECTBAa Ha
KOOPJAMHATHOW MPSIMOM, OTPE30K, MHTEPBAJ, MOJYHMHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOM TOUYKOM,
rpaduuecKoe MpeaCTaBICHHEe MHOXKECTB Ha KOOPAMHATHON TNIOCKOCTH;

— 3aJaBaTh MHOXKECTBA NIEPEUHCICHHUEM U XapaKTEPUCTUUECKUM CBOKWCTBOM;

— OIepUpOBaTh NOHATUSAMU: YTBEPKICHHUE, OTPULIAHUE YTBEPKACHUS, ICTUHHBIEC U JIOKHbIE
YTBEPKACHHUS, IPUUMHA, CIICJCTBUE, YACTHBIN Cllydail O0IIero yTBEpKACHHS, KOHTPIPUMED;

— IPOBEPATH NPUHAUIEKHOCTD HIEMEHTA MHOXKECTBY;

— HaXOAWTh TepecedeHne M OOBEAMHEHHE MHOXECTB, B TOM YHCIIE MPEICTABICHHBIX
rpadUyecKy Ha YUCIOBOM MPAMOI U Ha KOOPAMHATHOM IIIOCKOCTH;

— TPOBOJUTH JI0KA3aTEIbHbIC PACCYKIECHUS 1J11 000CHOBAHUS UCTUHHOCTU YTBEPKICHUM.

B noBcenHeBHOM XU3HU U MIPU U3YYEHUU JAPYTUX MPEAMETOB:

— MCIOJI30BaTh YUCIOBBIE MHOXECTBA Ha KOOPAMHATHOM MPSMOM M HAa KOOPIWHATHOM
IIJIOCKOCTH JJIs1 OITMCAHUS PEAJIbHBIX MPOLECCOB U SIBJICHUN;

— IPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHHUS B CUTYallUAX ITOBCEJAHEBHOM KHU3HHU, IpU
pelIeHnN 3aa4 U3 IpYTux IpeaIMeTOB.

Buvinycknux nonyuyum eo3zmooicnocms.

— ONepUpoBaTh MOHITHEM OIpEAEICHUS, OCHOBHBIMU BHJIaMU OIPENEICHUI, OCHOBHBIMU
BUJIAMU TEOPEM;

— TIOHMMAaTh CyTh KOCBEHHOI'O JI0Ka3aTeIbCTBA;

— OIlepUpOBaTh NOHATUSAMU CYETHOTO U HECUETHOI'O MHOKECTBA;

— MPUMEHSATh METOJ MAaTEeMaTUYECKOM MHAYKUHMHM MJI1 TPOBEIEHUS PACCYXKACHUU H
JI0Ka3aTeJIbCTB U IIPU PEILIEHUU 3ajau.

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTHX PEAMETOB:

— MHCIIOJIb30BaTh TEOPETUKO- MHOKECTBEHHBIM SI3bIK W SA3BIK JIOTUKM JJI OIMCAHMS
pealIbHBIX MIPOLIECCOB U BJICHUH, IPU PELICHUHU 3a]a4 JPYTUX YUEOHBIX IPEIMETOB

Yucaaun BbIPAKCHUS

Buinycknux nayuumoca:

— CB000OAHO omepupoBaTh MOHATUSAMHU: HATYPaJIbHOE YHMCIO, MHOXKECTBO HATypaJbHbBIX
YHUCeN, IEJ0€ YHCIIO, MHOXXECTBO IIEJIBIX YHCEe, OOBIKHOBEHHAs ApOOb, JecATUYHAs ApOOb,
CMEIIaHHOE YHCJIO, PAllMOHAJIBHOE YHUCIIO, MHOYKECTBO PAllMOHAIBHBIX YHCEJ, MPPALMOHAIBHOE
YHUCII0, KOPEHb CTENEHU 1N, ACHCTBUTEIBHOE YHUCJIO, MHOXKECTBO JCHCTBUTENBHBIX WYHCEI,
reOMETPHUUYECKAsl MHTEPIIPETALMS HATypaIbHBIX, LENbIX, PALIMOHAIBHBIX, JECTBUTEIbHBIX YHCE,

— T[OHUMAaTh U OOBSICHATH PAa3HUIy MEXKIY MO3UIMOHHON M HEMO3UIIMOHHOW CHCTEMaMu
3aIMCH YHCEIT;

— TEepeBOJUTH YHCia U3 OJTHOW CUCTEMBI 3aITUCH (CHCTEMBbI CUMCIIEHUS) B APYTYIO;

— JIOKa3plBaTb W MHCIIOJIB30BaThb IPHU3HAKU JEIMMOCTH CYMMBl M IPOU3BEACHUS IIPU
BBITIOJTHEHUH BBIYMCIICHUH U PEIICHNH 33/1a4;

— BBIIOJIHATH OKPYIVIEHHE PALMOHAIBHBIX M HPPALMOHAIBHBIX YHUCENI C 3aJaHHOU
TOYHOCTBIO;

— CpaBHUBATh JCWCTBUTEIbHBIE YHCIIA PA3HBIMH CIIOCO0AMU;

— YHOpSAAOYUBAThH YKCIIA, 3alIMCaHHbIE B BUJIe OOBIKHOBEHHOW U JECATHUYHOM 1po0u, uynca,
3aMMCaHHbIe C UCIMOJIb30BaHUEM apU(PMETUYECKOTO KBaJPAaTHOIO KOPHs, KOPHEH CTEeNneHu Ooblie
2;

— Haxoguth HOJ] 1 HOK pa3ubiMu ciocob0aMu U UCTIONB30BaTh UX MPU PELICHUH 3a/1a4;

—  BBINOJIHATH BBIUMCIICHUS U TPE0Opa30BaHusl BIPAXKEHHH, COIepKAIUX TeHCTBUTENbHbIE
41Clia, B TOM YHCJIe KOPHU HaTYpaJbHBIX CTETEHEN;

— BBINOJHATH CTAaHJAPTHBIE TOXKJIECTBEHHBIE NPE0OpPa30BaHUS TPUTOHOMETPHUECKHUX,
Jorapu(MHUUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUI.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTUX IPEIMETOB!



— BBIIOJHATH M OOBACHATH CpPaBHEHHE pPE3YJIbTATOB BBIYMUCICHUH TpPU PELICHUU
NPAaKTUYECKUX 3a]a4, B TOM YHWCJIEC NPHOIMKEHHBIX BBIYMCICHUN, MCHOJIB3Yys pa3HbIe CIIOCOOBI
CpaBHEHMH;

— 3aluChIBaTh, CpPAaBHUBATh, OKPYIJIATH YHUCIOBBIC JAaHHBIE peabHBIX BEIUYUH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

— COCTaBIIITh W OIICHWBATh PA3HBIMH CIIOCOOAMM YHMCIIOBBIC BBIPAKECHUS IMPH PEIICHUU
MPAKTUYECKHX 33/1a4 U 33/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB.

Buinycknux nonyuum 603modcHocms:

— CBOOOAHO ONEpPHPOBATH MOHATHSAMHM: LIE€JI0€ YHCIO, JEIUMOCTb YHCEN, OOBIKHOBEHHAs
apoOb, necsaTUYHas APoOb, PallMOHAIBHOE YHUCIIO, MPUOMIKEHHOE 3HAYCHHE YMCIIA, YacTb, JIOJ,
OTHOILIECHHE, IIPOLIEHT, OBHIIIEHUE U IIOHM)KEHUE Ha 33JaHHOE YHUCJIO MPOLIEHTOB, MaclITao;

— MPHUBOAMTH MPUMEPHI YHCEIN C 33JaHHBIMU CBOWCTBAMH JICTUMOCTH;

— ONepUpoOBaTh MOHATHUSAMM: JIOTapuU(pM 4YHCIA, TPUTOHOMETPHUYECKAst OKPYKHOCTb,
panuaHHasg U rpagycHas Mepa yria, BeJHMYWHA YIJIa, 33JaHHOTO0 TOYKOH Ha TPUTOHOMETPHUYECKOU
OKPY>KHOCTH, CUHYC, KOCUHYC, TAHI'€HC M KOTAQHI€HC YIJIOB, MMEIOIIUX MPOU3BOJBHYIO BEIUUYHHY,
YUCIa € U T;

— BBINOJHATh apU(PMETHYECKUEe [CHCTBUA, coueTas YCTHbIE W IHCbMEHHbIE IPUEMBI,
IPUMEHSS IPU HEOOXOMMOCTH BBIYMCIUTEIbHBIE YCTPOUCTBA;

— HAXOAWTh 3HAYCHHUS KOPHS HATYpalIbHOH CTENEHW, CTENEHH C PaluOHAIBHBIM
mokasaresiem, Jiorapudma, HCIob3ys MPH HeOOXOAMMOCTH BEIYUCIUTEIbHBIE YCTPOWCTBA;

— II0JIb30BAaThCs OLIEHKOM U MPUKUAKON IPU MPAKTUUECKUX pacyeTax;

— MpPOBOIUTH IO H3BECTHBIM (OpPMyJIaM U TpaBWiIaM TpeoOpa3oBaHUs OyKBEHHBIX
BBIp)KEHUH, BKIIIOYAIOIINX CTETICHU, KOPHH, JIOTapU()MBI U TPUTOHOMETPUYECKUE (PYHKIINY;

— HaXOAWUTh 3HAYEHUS YMCIIOBBIX U OYKBEHHBIX BBIPRKEHHUI, OCYIIECTBIISS HEOOXOIUMbIE
MIOJICTAHOBKU U ITPe0Opa30oBaHus;

— n300pakaTh CXEMaTHYECKH Yrojl, BEJIMYMHA KOTOPOTO BHIpaXEHA B Tpaaycax WIH
panuaHax;

— HUCHOJb30BAaTh IPU PEHIEHUH 337a4d TaOJUYHble 3HAYEHUS TPUTOHOMETPUUYECKUX
GbyHKIUH YTI0B;

— BBINOJIHATH IEPEBOJ] BEIMYHUHBI YIJIa U3 PaIHaHHON MEpHI B TPaIyCHYIO U 00paTHO;

— cBOOOJIHO OTIEPUPOBATH YHCIOBBIMUA MHOXXECTBAMU IPH PEIICHUH 33]1a4;

— IOHMMATh IPUYUHBI 1 OCHOBHBIE HJI€U PACILIUPEHUS YUCIOBBIX MHOYKECTB;

— BJAJeTh OCHOBHBIMHM MOHSATUSMH TEOPUHM JEIUMOCTH IpPH PpEIIeHUH CTaHIapPTHBIX
3aJja4;,— UMeTh 0a30Bble MPECTABICHNS O MHOXKECTBE KOMIJIEKCHBIX YHCET;

— CBOOOJHO  BBIMOJHATH  TOXJAECTBEHHbIE IPeoOpa3oBaHMs  TPUTOHOMETPHUUECKUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAKECHUH;

— BHazeTh Gopmyioit 6nHomMa HeloToHa;

— yMETh BBINOJIHATH 3aMKUCh YUCIIA B O3UIIUOHHOWCUCTEME CUNCIICHUS;

MIPUMEHSATH NIPH PEeLLIEHUH 3ajiay LeTHble Apo0u;

— IPUMEHATh NPU PELICHUH 3a]ad MHOTOWIEHbl C JEHCTBUTENbHBIMM M  ILEJIBIMHU
Koa¢ dunreHTamu;

— BJQJIETh NMOHATUSMH TPUBOIUMBIA W HEMPUBOJAWMBIA MHOTOWICH W NMPUMEHATh UX TPU
peIIeHIH 3a/1a4;

— MPUMEHSATH NIPH PeIIeHUH 33J]ad OCHOBHYIO T€OpeMy aireOpsl;

— TPUMEHSTH NPU PelIeHUH 3ajad mpocTteiimye QyHKINN KOMIUIEKCHOW NMEepeMEeHHOM Kak
reOMETPHUECKUE TPEOOpPaA30BAHHS.

YP(IKHBHM}I U Hepaesencmea

Buinycknux nayuumocs:

— CBo0OAHO omepupoBaTh MOHATHSMH: ypaBHEHHE, HEPABEHCTBO, PAaBHOCHJIbHBIE
YPAaBHEHUs U HEPABEHCTBA, YPABHEHUE, SIBIIAIOIICECS CIEACTBUEM JIPYTOrO YPaBHEHHUsI, yPAaBHEHMUS,
PaBHOCHIIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHUs ypaBHEHUH;

— pelark pa3Hble BHJBl YPABHEHUN M HEPABEHCTB M MX CHCTEM, B TOM YHCIIE€ HEKOTOpPBIE
ypaBHEHUs 3-i1 U 4-ii cTeneHel, ApoOHOpALIMOHANIbHBIE U UPPALIMOHATILHBIE;



— OBJIAZICTh OCHOBHBIMU TUIIAMH ITOKa3aTENIbHBIX, JIOTapU(YMUUECKUX, UPPALNOHATIBHBIX,
CTEIEHHBIX YPAaBHEHWM U HEPABEHCTB U CTAHJIAPTHBIMM METOJAMM UX PELUIECHUN U IPUMEHATH UX
IIPY PELICHNN 33]1a4;

— IPUMEHATH TeopeMy be3y K pelleHuI0 ypaBHEHU;

— IIPUMEHATH TeopeMy Buera 1 penieHust HEKOTOPhIX YPaBHEHUH CTEIICHHU BBILLIE BTOPOH;

— IIOHMMAaTh CMBICI TEOPEM O PABHOCWIBHBIX M HEPAaBHOCWIBHBIX IPEOOpa30BaHUAX
YPaBHEHHMH U yMETb UX IOKa3bIBaTh;

— BJIQJIETh METOJAMH DPELIEHUS YpaBHEHUM, HEPABEHCTB M MX CHUCTEM, YMETb BBIOMpPATH
METOJ pelIeHHsI U 000CHOBBIBATH CBOM BHIOOD;

— HCHOJb30BATh METOJ| MHTEPBAJIOB JUIs PEIICHUS HEPaBEHCTB, B TOM YHUCIE IPOOHO-
palMOHATIBHBIX U BKJIFOYAIOLIMX B c€0s1 UPPALIMOHAJIbHBIE BBIPaKEHMUS,;

— pemarh anreOpanveckue ypaBHEHHMS M HEPABEHCTBA M HMX CHUCTEMBI C IapaMeTpaMu
anreOpanyeckuM U rpapuyeckiuM MeTOIaMu;

— BIAACTh Pa3HbIMM METOJAMHU JOKAa3aTeIIbCTBA HEPABEHCTB;

— pelaTh ypaBHEHUS B LEJBIX YUCIIAX;

— u300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 3a/laBacMble YPAaBHEHUSIMH, HEPABEHCTBAMH M UX
CUCTEMaMU;

— CcBOOOJIHO MCII0JIb30BaTh TOXKJECTBEHHBIE MIPEOOPA30BAHUS MIPHU PELICHUN YpaBHEHUH U
CUCTEM YPaBHEHHUH.

— B noBcegHEBHOM KU3HU U [IPU U3YYECHHUU JPYTUX IPEIMETOB:

— COCTaBJIATh U pellaTh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI IIPU PEIECHUN 33/1a4 APYTHUX
Y4eOHBIX TIPEIMETOB;

— BBINOJIHATH OLEHKY MpaBAONOJO00MS pe3yiabTaToB, IOJYy4aeMbIX IPU PEHICHUU
pa3IMYHbIX YPAaBHEHUW, HEPABEHCTB M HUX CHUCTEM IIpU PELIEHUU 3aJad JPYyrux Y4eOHbIX
IIPEIMETOB;

— COCTaBJIATH U pEIIaTh YPAaBHEHUS M HEPABEHCTBA C IapaMETpaMu IpU PELICHUH 3aJad
JPYTUX Y4eOHBIX [IPEIMETOB;

— COCTaBJIATh YPABHEHME, HEPABEHCTBO WM MX CHUCTEMY, OIMCHIBAIOLIUE PpEATbHYIO
CUTYalLMIO WIH NIPUKJIAJHYIO 3a7ja4y, HUHTEPIPETUPOBATh NI0JyUYEHHBIE PE3YJIbTaThI;

— MCIOJIB30BaTh IPOIPAMMHBIE CPEACTBA IIPU PEIICHUM OTIEJbHBIX KJIACCOB YPAaBHEHHUU U
HEPABEHCTB.

Buinycknux nonyuum 603mMoxicHOCMb.!

— Pemare panmonanbHble, IOKa3aTelnbHbIE U JJOrapu(MUUIeckie ypaBHEHUs U HEPaBeHCTBA,
MIPOCTEUILINE UPPALMOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI,

— MCIOJIB30BaTh METO/bI PEIICHHS YPABHEHUN: IIPUBEACHUE K BUJly «IIPOU3BEICHUE PABHO
HYJII0» WK «4aCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

— HCIOJIB30BaTh METOJ MHTEPBAJIOB JJIs PEILICHUS HEPABEHCTB;

— HUCHOJB30BaTh Trpaduyeckuii MeTox s NPUOJIMKEHHOTO pEUIeHUs YpaBHEHUH u
HEPaBEHCTB;

— u300pakaTh Ha TPUTOHOMETPUUYECKON OKPYKHOCTH MHOXKECTBO PEIIEHUN MPOCTEHUIINX
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

— BBINOJIHATH OTOOp KOpHEH ypaBHEHWI WM pElIeHUN HEpaBEeHCTB B COOTBETCTBUU C
JOTIOJTHUTEIBHBIMU YCIOBUSIMU U OTPAHUYEHUSIMU;

— CcBOOOJHO oOmNpeAensTb THUII W BbIOMPATh METOJA peIIeHHs IO0Ka3aTeNbHbIX |
Jorapu(MHUUECKUX YPaBHEHUH U HEPaBEHCTB, HMPPALMOHAIBHBIX YpPAaBHEHHH M HEpPaBEHCTB,
TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;

— CcBOOOJIHO pelaTh CUCTEMBbI JTMHEHHBIX YpaBHEHHIA;

— pelaTb OCHOBHBIE TUIIBI YPABHEHUM U HEPABEHCTB C I1apaMeTpaMu;

— TMPUMEHSATH IIPU PELICHUU 3a/1a4.

DOyHKUMHU

Buinycknux nayuumocs:

— Brnaners NOHATUSAMU: 3aBUCUMOCTb BEJIMYMH, (DYHKIMA, apTyMEHT U 3HaueHue (yHKIIUH,
o0acTh OoIpene’aeHus] 1 MHOKECTBO 3HaYeHHUH (YHKINH, TpaduK 3aBUCUMOCTH, Irpaduk GyHKIUH,
HyIM (QYHKIMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pACTAHHE HA YHCIOBOM IPOMEXKYTKE,



yObIBaHME Ha YHUCIOBOM IPOMEXYTKE, HauOOJblllee W HAaUMEHbllee 3HaueHHEe (YHKIMM Ha
YHUCIOBOM MPOMEXKYTKE, epuoandeckas (QyHKIMs, NepUOA, YeTHas U HedeTHas (PYHKLUHU; YMETh
NPUMEHSATH 3TH MOHATHUS TPU PEIICHUH 3a]1a4;

— BIAJETh IMOHATHEM CTENEHHass (DYHKIUSA; CTPOUTh €€ IpaduK M YMETh NPUMEHSTH
CBOWCTBA CTEMEHHON (PYHKIMM IIPU pPELIEHUH 3a7a4;

— BIAJETh MOHATHUAMU TOKa3aTesbHas (PYHKIUS, SKCIIOHEHTA,

— CTpOMTHh MX TIpaduUKM M yMEeTb IPUMEHATh CBOWCTBA IOKa3aTeIbHOM (QYHKIMM IpU
peLIeHNH 3aa4;

— BJAJETh MOHATHEM Jorapumuueckas GyHKIUSA; CTPOUTD €€ TpaguK U yMeTh IPUMEHSTh
CBOMCTBA JIorapu(pMUUECKON (PYHKIIMH IPU PELICHNH 33/1a4;

— BJAJETh MOHATHSAMM TPUTOHOMETpUYECKHE (DYHKIMM; CTPOUTh HUX IpadUKu U yMeThb
IIPUMEHSATh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUM ITPpU pelIeHnH 3a1ay;

— BJIQJETh MOHATHEM 00paTHas (PYHKIHS; IPUMEHATH 3TO MOHATHE MPH PEIICHUH 33/a4;

— MpUMEHATh NpPU peIIeHUH 3a7ad CBOMCTBAa (PYHKIUI: YETHOCTh, NEPUOTUYHOCTD,
OrPaHUYEHHOCTh; — IPUMEHSATH MPH PEIICHUH 33]a4 peoOpa3oBaHus rpaduKoB GyHKINH;

— BIAaJeTh  IOHATUSAMHM  4YMCJIOBas  IOCIEAOBaTEIbHOCTb,  apupMmeTHyeckas U
reoMeTpHUEecKasi IPOrpeccus;

— TpUMEHSTh NpU pEIIeHUH 3a7ad CBOMCTBA UM TpH3HAKK apudmMeThueckoi U
Ir€OMETPUYECKON ITPOTPECCUM.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUHU APYIHX YU€OHBIX MTPEIMETOB:

— ompenessTh 1Mo rpaduKaM U UCIOIb30BaTh I PEIICHHUS MPUKIATHBIX 33/1a4 CBOWCTBA
peabHBIX TPOIECCOB M 3aBUCHUMOCTEW (HAMOONbIIME W HAWMEHBIINE 3HAYCHUS, MPOMEKYTKH
BO3pAaCTaHUs M YObIBaHMS (YHKLUH, NPOMEKYTKH 3HAKOIOCTOSHCTBA, ACUMITOTHI, TOYKHU
neperu6da, Nepuoj u T.11.);

— HHTEpHpPETHUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHON IPAKTUYECKOM CUTyaluH;

— ompeaesaTh No rpagukaM HPOCTEHIINE XapaKTEPUCTUKU MEPHOAMUYECKUX MPOLIECCOB B
OMO0JIOTHH, SKOHOMUKE, My3bIKE, PAIHOCBS3U U JIp. (aMIUTUTY1a, IEPHOJ U T.I1.)

Buinycknux noayuum 603mMoiCHOCMb.

— OmnepupoBaTh MOHATHUSMHU: 3aBUCHMOCTb BEJIWYHMH, (YHKLUS, apryMEHT M 3HA4YCHUE
¢byHKIMH, 001aCTh ONpENeIeHNs] 1 MHOXKECTBO 3HaYeHUH (QYHKIMH, TpadUK 3aBHCUMOCTH, TpaduK
GbyHKIMH, HyIM (QYHKOUM, T[POMEXYTKHM 3HAKOIIOCTOSIHCTBA, BO3pacTaHHE Ha YHUCIOBOM
MIPOMEXXYTKE, YOBIBAaHME Ha YWCIOBOM IPOMEXYTKE, HawOoIpllee W HaWMEHbIEE 3HAYCHUE
(GYHKIMHM Ha 4YHCIOBOM MPOMEXYTKe, Mepuoauyeckass (yHKLIHSA, MEpHUOJ, 4YeTHas M HeYeTHas
byHKINY,

— OmepupoBaTh MOHATUSAMH: TpsMas U oOOpaTHas MPONOPLUOHAIBHOCTh, JIMHEHHAs,
KBaJ[paTU4Has, JorapupMudeckas 1 nokaszareinbHas QyHKIUN, TPUTOHOMETpUYECKHEe (QYHKIINH;

— ompenessITh 3HaueHWEe (DYHKIMHM TO 3HAYEHHUIO apryMEHTa INPH Pa3IMIHBIX CIOco0ax
3a/aHus QYyHKIUY;

— CTPOMTH IpadMKU U3YyUEHHBIX (YHKIUI;

— ONMCHIBATh MO rpauKy M B MPOCTEHIINX CiIydasx 1Mo ¢Gopmylie MOBEJCHHE U CBOWCTBA
GbyHKIMH, HAXOAUTh MO TpapuKy GYHKIIMU HauOOJbIINE U HAUMEHbIINE 3HaYCHNUS;

— CTPOUTH 3CKU3 Tpaduka (PyHKUIMHU, YIOBIECTBOPSIONIEH NMPUBEICHHOMY HA0OpYy YCIOBHM
(MpOMEXYTKM  BO3pacTaHus/yObIBaHUS, 3HAueHUE (PYHKIUMU B 33JaHHOW TOYKE, TOUKH
SKCTPEMYMOB, ACUMIITOTHI, HYJIM (PYHKLIUH U T.11.);

— pewarb ypaBHEHUS, IPOCTEHIINE CUCTEMbl YPaBHEHUH, NCTIOb3Yysl CBOMCTBA (YHKIMNA U
uX rpauKoB;

— BIAQJIETh MOHITHEM aCHMITOTHI M YMETh €0 MPUMEHSATH TPU PEIICHUH 3a]1a4;

— TPHUMEHSTh METOMBI PEIICHUS MPOCTEHINX MU PepeHINaTbHBIX YPaBHEHHH MTEPBOTO U
BTOPOTO TIOPSI/IKOB.

JJIeMeHThbI MATEMATHYECKOIr0 aHAJIN3a

Buinycknux nayyumocs:
— Bnagets monsTHEM O€CKOHEUHO YOBbIBarolasi reoMeTpUYecKas Mporpeccus M yMeTb
IIPUMEHSATH €T0 NPU PEIICHUH 337a4;



— TMPUMEHSTH 7S PEUICHHs 3a/1a4 TEOPHIO TPECIIOB;

— BIAJETh MOHATUSIMU OCCKOHCYHO OOJbIINE M OCCKOHEUYHO Mallble YHCIIOBEBIC
MOCJIEIOBAaTEILHOCTH M yMETh CpPaBHUBAaTh OECKOHEYHO Ooibimve W OECKOHEYHO Mallble
MOCIE0BATEILHOCTH;

— BJIQJICTh MOHATHUSIMH: IPOU3BOIHAS (PYHKIIMU B TOUKE, MPOU3BOIHAS (DYHKITUH;

—  BBIYMCIIATH MIPOU3BOIHBIC AJIEMEHTAPHBIX QYHKIIUNA U UX KOMOMHAITU;

— HcclenoBaTh (PYHKIIMHM HA MOHOTOHHOCTh M SKCTPEMYMBI;

— CTpOUTH I'pa¥iKK U MPUMEHSATH K PEIICHHUIO 3a/1a4, B TOM YHCJIE C TTApaMeTPOM;

— BJIAJIETh TOHATHEM KacaTelbHas K Tpaduky (QyHKIIMU U yMETh NPUMEHATH €ro IpHu
peIIeHUY 3a/1a4;

— BIQJETh MOHATHIMH IIEPBOOOpa3Hast PYHKIIHS, OTPECIICHHBIN HHTETPAT,

— npuMeHsTh TeopeMy HrroTona—JIeiiOHMIIa 1 ee CIeACTBUS Il pEelIeHuUs 3a/1a4.

B noBceHeBHOM KU3HU M PU U3YYEHUU APYTHX YU€OHBIX MPEIMETOB:

— pemiath TPUKIATHBIC 33add W3 OWOJIOTWUH, (PU3UKK, XUMHUHU, SKOHOMHUKH W JPYTHX
MPEIMETOB, CBSI3aHHBIC C UCCIIEAOBAHUEM XapaKTEPUCTHK MPOIIECCOB;

— HMHTEPNPETUPOBATH MOJIYICHHBIC PE3YJIbTATHI.

Buvinycknux nomryuum 6o3mooicnocms:

— OmnepupoBaTh TOHATHSIMH: NMPOU3BOAHAS (DYHKIIMU B TOYKE, KacaTellbHas K rpaduky
(byHKIMH, TPOU3BOAHAS QYHKIINU;

— BBIYHCIATH MIPOU3BOJHYIO OJJHOUJIEHA, MHOTOUJIEHA, KBAAPATHOTO KOPHS, MPOU3BOIHYIO
CYMMBI (pyHKIIHIA;

— BBIYHCIIATH TPOM3BOAHBIC JJIEMCHTAPHBIX (QYHKIMHA M WX KOMOWHAIWN, HCIIOJB3Ys
CIIPaBOYHBIEC MaTEPHAIIBI;

— HCCIEeNOBaTh B NPOCTEHIIMX ciiydasx (YHKIUM HA MOHOTOHHOCTh, HaXOJHTh
HauOOJbIINE U HAMMEHBITNE 3HAYCHUS (DYHKIUH, CTPOUTH TpadUKH MHOTOYICHOB U MPOCTEHIINX
paloHaIbHBIX (PYHKIMHA C UCTIOJIB30BAHUEM allapaTa MaTeMaTHYECKOTO aHAIH3a;

- CBOOOJHO BIAQJETh CTAaHIAPTHBIM AaIlapaTOM MAaTEMaTHYEeCKOrO aHajau3a JyIs
BBIYHCIICHHSI IIPOU3BOIHBIX (DYHKIIUU OJTHOU MIEPEMEHHOM;

— CBOOOJHO MPUMEHATH anmapaT MaTeMaTUYeCKOro aHalIM3a JUIs UccieloBaHus QyHKIUN
Y TIOCTPOEHUs IpaUKOB, B TOM YHCIIE UCCIIEAOBAHUS Ha BBIMYKIIOCTD;

— ONepUPOBATH MOHITHEM MIEPBOOOPA3HON (QYHKIIMH JUTsI PEIICHUS 33134,

— OBJIaJIETh OCHOBHBIMH CBeAeHUsIMH 00 wuHTerpasie Hprorona—JleitOHuma wu ero
MPOCTEHIIINX TIPUMEHEHUSX,

— ONEepHUpOBATh B CTAHAAPTHBIX CUTYAIUSX MPOU3BOJIHBIMH BBICIIMX TOPSIKOB;

— yMETh MPUMEHSTH IPU PEIICHUH 3a7ad CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA;

— YMETb IPUMEHSTH IPH PELICHUH 3aJa4 Teopemsbl Beieprpacca;

— yMETh BHINOJHATh TPHONMIKEHHBIC BBIYUCICHUS (METOIBI pEIICHHUS YpPaBHCHHH,
BBIYHMCIICHHS OTIPEICIICHHOTO HHTETpaia);

— yMETh MPUMEHSTH MPUJIOKEHHE MMPOU3BOIHON U ONMPEACNEHHOTO0 UHTErpana K pelieHuto
3a7a4 €CTECTBO3HAHHS;

— BIJIQJICTh TIOHATHUSMH BTOpas TPOM3BOIHAS, BBIMTYKJIOCTh Tpaduka (QYHKIUH U yMETh
WCCIIeIOBATh (DYHKIIMIO HA BBITYKJIOCTb.

CrarucTnka M Teopusi BepOSITHOCTEH, TOTHKA H KOMOMHATOPHKA

Buinycknux nayyumocs:

— OmnepupoBaTh OCHOBHBIMHM OIKCATEIbHBIMU XapaKTEPUCTUKAMH YHCIOBOrO Habopa,
MOHATHEM I'eHepaibHasi COBOKYITHOCTh U BIOOPKOI U3 Hee;

— OIEepHUpoBaTh MOHATUSMH: YAaCTOTa M BEPOSITHOCTb COOBITHS, CyMMa M HPOU3BEACHUE
BEPOSTHOCTEH, BBIYUCIIATH BEPOSATHOCTH COOBITUI Ha OCHOBE I0JICYETA YUCIIA HCXOJIOB;

— BIIAJIEThb OCHOBHBIMU MOHATHAMH KOMOMHATOPUKU U YMETh UX MPUMEHSTH MIPU PELICHUN
3a1ad4;

— UMeTb IpeJCcTaBlIeHne 00 OCHOBAaX TEOPUH BEPOSTHOCTEH;

— HMETh IPEICTABICHUE O JUCKPETHBIX M HENPEPBIBHBIX CIYYalHBIX BEIMYMHAX U
pacupeneneHusx, O HE3aBUCUMOCTH CIIyYaliHbIX BEJIMYUH;



— HMEThb IHPEJCTaBICHHE O MATEMaTH4YECKOM OXXHIAHUM M JUCHEPCHUU CIIYy4aWHBIX
BEJIMYNH;

— HMETb IIPEJCTABICHUE O COBMECTHBIX PACIPEIEICHUAX CIIy4allHbIX BEJINYNH;

— TIOHUMaTh CyTh 3aKOHa OOJIBIIMX 4YHCEl W BBIOOPOYHOTO METO/NA HU3MEPEHUs
BEPOATHOCTEN; — MMETh MPECTABICHUE O HOPMAJIbHOM PACHpEEICHUH U IPUMEpPaXx HOPMaJIbHO
pacHpeelIeHHbIX CIIy4aliHbIX BEJINYMH;

— HMETh IIPEJICTABICHUE O KOPPESALUHU CIIy4aliHbIX BEJIUYHH.

B noBceiHEBHOM KM3HU U IIPU U3YYEHUH JIPYTHX IPEIMETOB:

— BBIYMCIATH UM OLICHUBATh BEPOSATHOCTU COOBITHI B PEAIbHOM KU3HH;

— BBIOMpATh METO/Ibl MOJIXOASAIIETO MPEICTABICHUS U 00paOOTKU JaHHBIX.

Buinycknux nonyuum 603moxicHOCMb.!

— HMmerp npencraBieHHE O JOUCKPETHBIX W HEMNPEPBIBHBIX CIYy4YalHBIX BEIMYHMHAX H
pacnpeneseHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIUYHH;

— MMETh IIPEJICTABICHUE O MATEMAaTUYECKOM OKUJIAHUU U TUCIIEPCUU CIIyHYalHbIX BEJIUYNH;

— HMMEThb IPEJCTABICHUE O HOPMAJIBHOM pACIpEeAc]eHUd U IpUMEpPax HOPMAIBHO
pacHpeelIeHHbIX CIIy4aliHbIX BEJINYMH;

— IMOHMMAaTh CYTh 3aKOHa OOJBIIMX 4YHCEd M BHIOOPOYHOTO MeETOJa HM3MEPEHUs
BEPOSITHOCTEM;

— HMEeTbh IpeCTaBiIeHNuEe 00 YCIOBHOW BEPOSITHOCTU U O MOJHOM BEPOSTHOCTH, IPUMEHATh
UX B PEIICHUN 33]aY;

— MMETh IPEACTABICHUE O BAXKHBIX YACTHBIX BMJIAX PACIpPENEICHUN M NMPUMEHSATh UX B
pellIeHnH 3a/1a4;

— HMMEThb IMPEACTaBICHHE O KOPPEJILIMM  CIy4alHbIX  BEJIWYMH, O JIMHEHHOU
pErpeccun.UMeTh MPEACTABICHUE O CTATUCTUYECKMX TUIOTE3aX U IPOBEPKE CTATUCTUYECKOU
TUIIOTE3b], O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;

MMETH MPEICTABICHUE O CBA3M SMIINPUYECKUX U TEOPETUUECKUX paclpeaeIcHui.
B noBcenHEBHOM )XKU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

— BBIYMCIIATH WIM OLICHUBATh BEPOSITHOCTU COOBITUI B peaibHON KU3HU;

— BBIOMPATh MOJIXOAAIINE METOIBI MIPEICTABICHUS U 00paOOTKN JaHHBIX;

— yMeThb pellaTh HECIOXKHbIe 3aJjaud Ha IPUMEHEHHE 3aKoHa OOJIBIIMX YHuCel B
COLIMOJIOTHH, CTPaxOBAaHUH, 3APAaBOOXPAaHEHMH, oOecreuyeHMH Oe30IaCHOCTH HAceleHus B
Ype3BbIYAHBIX CUTYALIHSIX.

TexcToBbIE 3a7a4H

Buinycknux nayuumcs:

— PemaTe pa3Hble 3aaun NOBBIIEHHON TPYIHOCTH;

— aHaANM3UpPOBaATh YCIOBUE 3aJayd, BHIOMpATh ONTHUMAJIBHBIA METOJ| PEUIeHUs 3a/auH,
paccMatpuBasi pa3JIMuHbIE METOIBI;

— CTpPOUTb MOJENb pEIIEeHUs 3aJayd, MPOBOAMTH JO0Ka3aTeJbHbIE PACCYXKICHHS MpU
pEILIeHNH 3a/1auH;

— pewarb 3axadd, TpeOyrolMe mnepedopa BapHAHTOB, IPOBEPKH YCIOBHM, BBIOOpPA
ONTUMAJILHOTO PE3YJIbTaTa;

— aHaJM3UpOBAaTh M HUHTEPIPETUPOBATh IOJYyYEHHBIE PEIICHUS B KOHTEKCTE YCJIOBHUSA
3aJ]auu, BBIOUPATh PeLIeHUs, He TPOTHUBOpeYaIlue KOHTEKCTY;

— TMEpeBOJUTh IpPU PELICHUH 3a/ladd MH(OPMALMIO U3 OJHON (OPMBI 3allUCU B JIPYTYIO,
UCIOJIB3YS MPU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, TPaQUKH, TUArPAMMBI.

B noBceiHEBHOM KM3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

— pelmiaTh IpaKTHYECKHE 33[Ja4l U 33[Ja4l U3 IPYTUX IPEeIMETOB.

Buinycknux noayuum 603mM0oiCHOCY:

Pemarp 3a1aun pa3HbIX TUIIOB, B TOM YHCJIE 3a/1a4M MTOBBIIIEHHON TPYJHOCTH;

BBIOMPATH ONTHUMAJIBHBINA METOJ] PEIICHUS 33/1a4H, pacCMaTPUBast pa3InYHbIE METO/IbI;

— CTPOUTBH MOJIEJb PELICHUS 3a/1a4H, IPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHUS;

pemath 3ajxauM, TpeOyrolMe mepedopa BapHAHTOB, IPOBEPKH YCIOBHM, BbIOOpa
ONTUMAJILHOTO PE3YJIbTaTa;



— QHAJIM3HMPOBAaTh M HWHTEPIPETHUPOBATH pPE3YIbTAaThl B KOHTEKCTE YCIOBHUS 3a/ayH,
BBIOMPATH peIIeHNs], He IPOTUBOpPEYALEe KOHTEKCTY;
— TEepeBOANTH NPH PEIICHNH 3a/1a9i HH()OpMALUIO U3 OAHOH (HOPMBI B IPYTYIO, UCTIONIB3YS
IpU HEOOXOIMMOCTH CXEMbI, TAOIUIIBI, TPaUKH, TUATPAMMBI.
B noBceHeBHOI )KU3HU U IPU U3YYCHHUHU JIPYTUX IPEAMETOB!
— pemarh MPaKTHUYECKHUE 33JJau U 3a]1a4d U3 APYTHX MPEAMETOB.

I'eomerpus
Buinycknux nayuumcs:

— Brnagmerp reoMeTpHUECKMMH TOHATUSMH TpU pEIICHHH 337a4 W [POBEACHUHU
MaTeMaTHYECKUX PaCCYKICHU;

— CaMOCTOATENIFHO (OPMYJIUPOBATH ONPEACICHUS] TeOMETpUYEeCKUX (Uryp, BBIABUTATH
THIIOTE3bl O HOBBIX CBOMCTBaX W NPHU3HAKAX TeOMETPUYECKUX (UTyp M OOOCHOBBIBATH WIIU
OIlpoBepraTb MX, 0000WaTh MM KOHKPETH3HPOBATH pPE3yIbTaThl HAa HOBBIX Kiaccax Quryp,
IPOBOANTH B HECTIOXKHBIX CTydasx KiIacCH(pUKaUio GUryp 1Mo pasinaHbIM OCHOBAHHSAM;

— HCCIeNoBaTh YepPTEKH, BKIIOYAsT KOMOMHALMHU (QUTYp, U3BIIEKAaTh, HHTEPIPETUPOBATD U
npeoOpa3oBbIBaTh HH(POPMALINIO, TPEACTABICHHYIO Ha YepPTeXKax;

— pemaTh 3agaddl TeOMETPHYECKOTO COJCp)KaHHs, B TOM 4YHCJIE€ B CHTYyalMsX, KOrjga
aJITOPUTM PEIICHHUS HE CIIAYET SBHO M3 YCIOBHS, BBIIOIHATh HEOOXOAUMBIE /ISl PEIICHHS 3a/1a91
JOTIOJTHUTEIBHBIE TTOCTPOCHUS, MCCIEIOBAaTh BO3ZMOXKHOCTh NMPHMEHEHHsI TeopeM U (GopMys s
peuieHus 3a1ay;

— yMeTh GOPMYIIHPOBATH M JOKA3bIBATh TE€OMETPUIECCKHUE YTBEPIKIACHUS;

— BJAJETh MOHATHUAMHU CTEPEOMETPHH: MTPU3Ma, TapaIISICIUIIE ], TMPAMUIA, TETPAdIP;

— HMeTh MpEACTaBICHHS 00 aKCHOMaX CTEPEOMETPUU M CIICACTBHAX M3 HUX M YMETh
NPUMEHSTH UX NIPU PEIICHNU 3a/1ay;

— yMETh CTPOHTH CEYEHHUS MHOTOIPAaHHHKOB C WCIIOJB30BAHHMEM PA3JIMYHBIX METOJOB, B
TOM YHCJIE U METOJIa CJICHIOB;

— WMETh MPEACTaBICHHE O CKPEIIMBAIOIINXCS MPSIMBIX B MIPOCTPAHCTBE M YMETh HAXOAUTh
YTOJI ¥ pacCTOSIHUE MEXKTy HUMH;

— MPHUMEHATh TEOPEMBI O MAPALICTBHOCTH MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE NPH
peIIeHIH 3a/a4;

— yMeTh IPUMEHATH NapajljiebHOE MIPOSKTUPOBAHUE [T N300pakeHus pUryp;

— yMeTh NPUMEHATh NEPHIEHIUKYIIPHOCTH IPSIMOM U TIIOCKOCTH MIPU PELICHNUH 3a/1ay;

— BIAACTh MOHATUSMH OPTOTOHAIBHOE MPOCKTHPOBAHWE HAKJIOHHBIE M WX MPOCKIHH,
YMETh PUMEHSTh TEOPEMY O TPeX MEePIEHINKYISAPaxX MPH PEIICHUH 3a1a4;

— BJIAJeTh MOHATUSAMH pacCTOSIHME MEXAy ¢UrypamMu B MPOCTPAHCTBE, OOIMIMH
NEePIEHAUKYIISP IBYX CKPELIMBAIOIIUXCS NPSIMBIX U YMETh IPUMEHSTh UX IIPU PELICHUH 33/1a4;

— BIAQJETh MOHATHEM YTOJ MEXIY MPSIMOH M TUIOCKOCTBIO M YMETh NMPUMEHSTHh €ro Ipu
peIIeHIH 3a/1a9;

— BJAJETh MOHATHSAMMU JIBYTPAHHBIA YTOJI, yTOJI MEXY IJIOCKOCTSIMHU, MEPIEHAUKYISIPHbIE
IUIOCKOCTU M YMETh IPUMEHSTh UX MIPU PELICHNH 33/1a4;

— BIANeTh TMOHATHSAMH  TpHU3Ma, [apajulelienunes] W NPUMEHATh  CBOWCTBA
napaJulesenure/a Ipy peleHnn 3a1a4;

— BJAJETh MOHATHEM IPSIMOYTOJbHBIN Napaienenune] U IPUMEHSITh €ro NMpHu PelIeHuu
3ajad;

— BIAJETh NMOHATHSIMU MUPAMHUJIA, BUAbI MHUPAMUJ, JIEMEHTHl NPAaBUIBHOM MUpaMUIbl U
yYMeTh IPUMEHATh UX NPU PELICHUH 3a/1a4;

— WMETh MPEJICTaBICHUE O TeopeMe Diiepa, IpaBUIbHBIX MHOTOTPaHHHUKAX;

— BIQJIETh TMOHATHEM TUIOMAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB W YMETh NMPHUMEHSTH €ro
MIPH PELICHUH 3a71ay;

— BJAJETh NMOHATUSAMH TeJa BpalleHus (UWIMHAp, KOHYyC, map U cdepa), UX cedeHUs U
yYMeTh IPUMEHATh UX NPU PEIICHUH 3a/1aY;

— BIAJETh MOHATHUSAMH KacaTelbHBIC TPSMBbIE M TUIOCKOCTH M YMETh TNPUMEHSATH H3IPU
peIIeHIH 3a/1a9;



— UMETb NPEACTABJICHUS O BIIMCAHHBIX M OMMCAHHBIX cepax U yMETh IPUMEHSTh UX MPH
peILICHUH 3a]a4;

— BJIAJETh NOHATUAMH 00bEM, 00bEMbl MHOTOTPAHHUKOB, TEJl BPAIEHUS U MPUMEHSATh UX
IIPU PELICHUH 3a7ay;

— UMEeTh IpEJACTaBIEHUE O pPa3BepTKe LWIMHApPAa U KOHyca, IUIOMIAAU IOBEPXHOCTH
LWINHAPA U KOHYCa, YMETh IIPUMEHSTh UX IIPU PELICHUH 3a/1a4;

— UMETb NPECTaBICHUE O TUIOIMAAN ChEPHl U YMETh IPUMEHSATH €T0 MIPU PELICHUH 33/1a4;

— yMETb pellaTh 33a4d Ha KOMOMHALIMY MHOTOTPAaHHUKOB U TEJ BPAILCHMUS;

— UMeThb TpeACTaBIeHHE O MOJOOMM B MPOCTPAHCTBE M YMETh pemlaTrh 3aadydl Ha
OTHOIIECHHE 00BEMOB H IUIOIIAJICH MOBEPXHOCTEN MOAOOHBIX QUTYP.

B noBceHeBHOM KU3HU U IIPU U3YYCHUH APYTUX IPEIMETOB:

— COCTaBJSATh C HCIOJB30BAHUEM CBONCTB TE€OMETPUYECKHX (UTYp MaTeMaTHYeCKue
MOJIeNIN Ul pelleHUs 3a7ad IPaKTUYECKOro XapakTepa M 3a7ad U3 CMEXKHBIX JUCLHUIUIMH,
HCCIIEI0BATh MTOJIY4EHHbBIE MOJIENIN U UHTEPIIPETUPOBATH PE3YJIbTAT.

Buinycknux nonyuum 6o3modicnocme:

— Hwmers npencraBnenne 00 akCHOMaTHYECKOM METO/IE;

— BJIQJIETh IOHATUEM I€OMETPUUYECKHE MECTAa TOYEK B IPOCTPAHCTBE U YMETh IPUMEHSTH
UX Ul peLIeHus 3a1ay;

— yMeThb MPHUMEHATh Ul pelIeHUs 3aJad CBOMCTBA IUIOCKMX W JIBYTPAHHBIX YIJIOB,
TPEXTPAHHOTIO YIJIa;

— BJAJETh MOHATUEM HNEPIEHAUKYISAPHOE CEYEHUE MPU3MBI U YMEThb NPUMEHSTh €ro Mpu
pelLleHNH 3aa4;

— BJIQJIETh MOHATUSAMHU LEHTPAIbHOE U MapajjieIbHOE IPOEKTUPOBAHUE U MPUMEHATh UX
IIPU MIOCTPOEHUH CEYEHU MHOTOIPAaHHUKOB METOJIOM ITPOEKIIMIA;

— HMETb MIPEJCTABICHUE O Pa3BEPTKE MHOI'OIPaHHUKA;

— HMETb MIPEJCTABICHUE O KOHUUECKUX CCUCHUSX;

— HMEeThb IPEJCTaBICHHUE O Kacamoluxcs chepax U KOMOMHALMU TeJ BPALICHUS U YMETh
IPUMEHSATH UX MIPU PELICHUHU 3a71ay;

— TPUMEHSTH NPU PELICHUH 3a/1a4 POPMYJTy PacCTOSHUSA OT TOUKH JI0 IIJIOCKOCTH;

— BIAJETh Pa3HbIMU CIIOCOOAMU 3aJaHUs NPSAMOM YpaBHEHUSIMH M YMETb MPUMEHAThH MpPHU
pelLleHNH 3a]a4;

— TPUMEHSATH NPU PEUICHUH 3a7ad U J10Ka3aTeJIbCTBE TEOPEM BEKTOPHBIM METOJ U METOJ
KOOp/JIMHAT;

— IpUMEHATh (opMyiIbl O0BEMOB MPSMOYTOJBHOIO Mapajuleienunesna, NpU3Mbl U
MUPaMUJIbI, TETPAdIpa MPU PELICHNH 3a/1a4;

— TPUMEHSATH TEOPEMBI 00 OTHOILIEHUSAX 00BEMOB IIPU PEILICHUH 3a7ay;

— TPUMEHSATh HHTErpan JJig BBIYUCIECHHS OOBEMOB M IOBEPXHOCTEW TEN BpallCHMUS,
BBIUMCIICHUS ITOIAAN chpeprudecKkoro mnosica U 00beMa IapoBOro Ciosi;

— HMMEThb IMPEACTAaBICHHE O JBWKEHHUSAX B IPOCTPAHCTBE: MapaJUIEIbHOM IEPEHOCE,
CUMMETPUU OTHOCUTEJIBHO IUIOCKOCTH, LIEHTPAJIbHON CHUMMETPUH, IOBOPOTE OTHOCHUTEIBHO
IpSIMOH, yMETh IPUMEHSTh UX IIPU PELICHUH 33/1a4;

— HMETh IIPEJICTaBICHHE O IJIONAAN OPTOrOHAIBHON MPOEKIIUY;

— HMETh IPE/ICTaBICHHE O TPEXI'PAaHHOM U MHOTOTPAaHHOM yIji€ W NPUMEHSTh CBOMCTBA
IJIOCKMX YIJIOB MHOTOTPAHHOI'O yIJIa MIPH PEIICHUH 33]1ay;

— UMeThb MPECTaBICHUs O MPeoOpa30BaHUU 110100Us, TOMOTETUH U YMETh MPUMEHSATh UX
IIPU PELIeHNUH 3ajay;

— yMeTb pellaTh 33JJa4i Ha IUIOCKOCTH METO/IaMU CTEPEOMETPHUH;

— YMETbh MPUMEHSTH POPMYJIBI 0OBEMOB TIPH PEIICHUH 3a/1a4.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Buinycknux nayuumoca:

— Brnanets MOHATHSIMU BEKTOPHI M HX KOOPMHATHL

— yMETh BBIOJHATH ONEpaIMK HaJl BEKTOPAaMH; — MCIIOJIb30BaTh CKAJSIPHOE IPOU3BEACHNE
BEKTOPOB IIPH PELLICHUHU 337ay;

— TPUMEHSATh YpPaBHEHHE IUIOCKOCTH, (POPMYILy pacCTOSHUS MEXAYy TOUYKaMH, YpaBHEHHE
cdepsl Ipu peleHu  3a1ay;



— MPUMCHSATH BCKTOPLI U MCTOA KOOPpAUHAT B MPOCTPAHCTBC IIPU PCUICHUHA 3a1a4.

Buinycknux nonyuum 603modicHocmy.

— OmnepupoBarh MOHATHSIMH JE€KapTOBBI KOOPAHWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJd MEXKIYy BEKTOPAMH, CKaJISPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

— HaxOoJUTb PACCTOAHUC MCKAY HABYMA TOYKaMH, CYMMY BCKTOPOB U IIPOU3BCACHUC
BEKTOpa HA YMCIIO, YTOJI MEXY BEKTOPaMHU, CKaJISIPHOE MPOU3BEACHHUE, PACKIAIBIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM;

— 3aJaBaTh IUIOCKOCTh YPABHEHUEM B JCKAPTOBOM CHUCTEME KOOPANHAT;

— pemrath MPOCTEHIINE 3a/]a4H BBEICHUEM BEKTOPHOTO 0a3uca;

— HaxOIUTh O0BEM TNapajuieleNuena W TeTpadapa, 3aJaHHBIX KOOPAWHATAMH CBOHMX
BEPIIUH,

— 3aJaBaTh MPSAMYIO B IPOCTPAHCTBE;

— HaXOJUTh PACCTOSHUE OT TOYKH JI0 INIOCKOCTH B CUCTEME KOOP/AMHAT;

— HaxOoJUTb PACCTOSAHHUC MCKAY CKPCIIHMBAIOMIUMUCA MPAMBIMH, 3aJaHHBIMHU B CHUCTCMC
KOOpPJIMHAT.

HcTropust MaTeMaTUKHU

Buvinycknux nayuumoca:

— Hmets npeacTaBiieHre O BKIJIAJIE BBIAAIOLIIMXCS MAaTEMAaTUKOB B Pa3BUTUE HAYKU;

— TOHMMAaTh POJb MATEMATUKH B pa3BuTuu Poccun

BblnyCKHuK noOJy4dum 603MOINCHOCMDb.

- HpeI[CTaBJI?ITI) BKJIaZA BBIJAIOIIUXCA MATCMATHKOB B PAa3BUTHUC MAaTCMATHKU W HHBIX
Hay4yHBIX o0nacTei;

— TIOHMMAaTh POJb MaTEMATUKU B pa3BuTuu Poccun.

MeToanIiMaTeMaTHKH
Buinycknux nayuumuoca:

— Hcnonb30BaTh OCHOBHBIE METOJbl JI0KA3aTENbCTBA, IPOBOJUTH JOKA3aTEIbCTBO U
BBIIIOJIHSATH OIPOBEPIKEHHUE;

— [PUMCHATH OCHOBHBIC MCTOAbLI PCIICHUA MATCMATUYCCKUX 3a1aY,

— Ha OCHOBE MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHW B IMPUPOJIE XApaKTEPU30BaTh KPacoTy U
COBEPILEHCTBO OKPYKAIOIIET0 MUpa U MPOU3BEACHUIN UCKYCCTBA;

— HPHUMCHATH HpOCTCfIHIPIG IMporpaMMHBIC CPEACTBA U JBJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTCMBI ITPU PCIHICHUH MAaTECMAaTUUCCKHUX 3a/1a4,

— TOJB30BaThCs MPUKIATHBIMU [IPOrpaMMaMU M MPOrpaMMaMU CUMBOJIBHBIX BBIUUCIECHUN
JUTS ICCIIeIOBAaHUSI MATEMAaTUYECKUX OOBEKTOB.

Buinycknux nonyuum 6o3mooicnocms.

— NOpPUMEHSATh MAaTeMaTHYeCKHWE 3HaHUS K HCCIEIOBAHMIO OKPYXKAIOIIETOo  MHpa

(MonenupoBaHue (HU3MYECKUX MPOIECCOB, 3a]a9l YKOHOMHUKH )



COJAEPXAHUE KVYPCA 10 KIIACCA

IMoBTOpeHue Kypca aareopsl 7-9 kiaacca (34)

CreneHb U €€ CBOWCTBA. YpaBHEHUSA: JMHEHHOE, KBaJpaTHOE, paIMOHAIBHOE,
UppalMOHAIbHOE U METOABI UX pemeHus. Pannonansusie poOu. HepaBencrea

JeiicrBuTe/ibHBbIE Yncaa (164)

Harypanbuble u wnensle uucna. Jlenmumocts uucen. OcHOBHasg TeopeMa apu(METHKU
HaTypaJIbHbIX 4YHcell. PanuoHanbHble, HppalMOHAIbHbIE, ACUCTBUTEIbHBIC UHMCIA,YUCIOBAs
npsmas.  UucioBele  HepaBeHCTBAa.  AKCHOMAaTHMKa  JEHCTBUTENBHBIX  4ucel.  Monyins
JEACTBUTEIBLHOrO Ynciia. MeTol MaTeMaTUYECKON MHIYKLIMH.

Yucaosbie pynkuun (124)

Onpenenenne 4YUCIOBOM (QYHKIMH © crocoObl e€¢ 3amanus. CBoilcTBa (QYyHKIIHIA.
[Tepuoanueckue u oOpaTHbIe HYHKIIHH.

Tpuronomerpuyeckue pynkuun (304)

YucnoBast OKpyXHOCTb. UmucioBas OKpPYKHOCTb Ha KOOPAMHATHOM  IIJIOCKOCTH.
Omnpenenenue CcHHyca, KOCHHYCa, TaHT€HC M KOTaHreHC. TpHUroHomMeTpuueckue (QyHKIUH
YHCIIOBOTIO M YIJIOBOro aprymenTa. dyHKImu y = SiNX, y=CO0SX, ux cBoicTBa u rpaduku. Cxarue u
pacTshkeHue rpadUKOB TPUTOHOMETpHUYECKUX (GyHKUuMHA. OOpaTHBIE TPUTOHOMETPUYECKHE
byHKIHIH.

Tpuronomerpuveckue ypaBuenus (12y)

[TpocTeiiline TPUTOHOMETPUYECKUE YpPAaBHEHMS W HEpaBeHCTBA. MeToabl pelIeHHUs
TPUTOHOMETPUYECKUX ypPAaBHEHUM: METOJ 3aMEHbl IIEPEMEHHOM, METOJ pa3jioKEeHUs Ha
MHOKHTENH, OHOPOAHBIE TPUTOHOMETPUUECKUE YPABHEHHUS.

IIpeoGpa3oBaHUSITPUTOHOMETPHUYECKHUX BbIpakeHuii (264)

@opMynbl  CIIOKEHUS, MPUBEACHUS, [BOMHOIO AapryMEHTa, IIOHMWKECHMS CTEIICHH.
[TpeoOpa3oBanue CyMMBI TPHUTOHOMETPHUYECKUX (DYHKIMI B TpPOHM3BEACHUE M TPOM3BEICHUS B
cyMMy. MeToibl perieHtsi TPUrOHOMETPUYECKHUX YPaBHEHU.

Komniekcubie unciaa (124)

KommekcHble ymcna U apupMeTndeckue onepauud Haj HUMHU. KoMIiulekcHble uucna u
KOOp/AMHATHASA IUIOCKOCTh. TpuroHomerpuueckas ¢opma 3amucd KOMIUIEKCHOTO — YHCIA.
KoMIuiekcHble uncina ¥ KBaJpaTHbIE YpaBHEHMs. Bo3BeneHHE KOMIUIEKCHOIO 4YHCiIa B CTEIIEHb.
M3Bnedenne KBapaTHOTO U KyOMYECKOTr0 KOPHS U3 KOMILIEKCHOTO YHCIIA.

Ipoussoanas (354)

3anauu, NPUBOAAILIME K MOHATHIO POU3BOJHON, ONpeesieHne IPOU3BOJHON, BEIUNCICHHE
npou3BoaHbIX. [loHATHE mMpou3BoAHON N-ro mopsaka. AuddepenunpoBanue cinoxHol (QyHKIHH.
HuddepenunpoBanue oOpaTHOM (yHKUMU. YpaBHEHHE KacaTedbHOW K Tpaduky (QyHKUIHU.
[IpumeHeHHe TNPOU3BOAHOM A HCciIenoBaHUS (QYHKUMH Ha MOHOTOHHOCTb M AKCTPEMYMBI.
[IpumeHeHne NMpoU3BOIHON AJIs JOKAa3aTeNIbCTBA TOXKIECTB U HepaBeHCTB. [locTpoeHue rpagukon
¢bynkuuit. I[IpuMeHeHMEe NPOM3BOMHOW M OTBHICKAHUS HAWMOOJIBIIET0O W HAaWMEHbIIETO
3HaYEHUIHENPEPHIBHON PYHKIIMU HA IPOMEXKYTKE. 3a7jaui Ha ONITUMHU3ALINIO.

KomoOunaropuka u BeposaTHocth (104)

[TpaBmiio ymHoxxeHus.KomOuHatopusle 3amaun. llepectanoBku u ¢akropuansl. Beibop
HECKOJIbKUX 3yieMeHTOB. Coderanus U pasMenieHus. bunom Herorona. CiydaiiHble COOBITHS U MX
BEPOSTHOCTH.

IToBTOpeHHe M cucTeMaTH3anUsA Y4eOHOro Marepuaja Kypca ajareOpbl M Haval
MaTeMaTudeckoro anaau3a 10 kaacca (144)

HexkoTtopsblie cBeieHus u3 miaanumerpun (124)

VYrnel W OTpe3KH, CBSI3aHHBIE C OKPYKHOCTBIO. PerieHue TpeyrojbHHKOB. Teopemsl
Menenast u YeBsl. Dmurc, runep6oia u napadoa.

BBenenue B crepeomerpuio (34)

Hctopusi BO3HMKHOBEHHUS U Pa3BUTHs TreomMeTpuu. OCHOBHBIE IMOHSATHUS U aKCHOMBI
CTepeoMeTpuHu (Touka, HpsiMas, IUIOCKOCThb, MPOCTpaHCTBO). I[IpocTpaHcTBeHHBIE QUTYpHI
(xky06, mapamienenunen, NOpu3Ma, NUpamMUAa, LUUIUHApP, KOHYC, IIap). MojaeaupoBaHue
MHOTOT'PaHHUKOB.

ITapanneJbHOCTh NPAMBIX M IIOCKOCTEH (1649)

B3aumHoe pacnosiokeHue MNpsAMBIX B HpocTpaHcTBe. llapamienbHOCTh HPSAMBIX B
npoctpancTBe. CkpemuBaromuecs npsMsie. [IpusHak ckpemuBaromuxcs npsmMbeix. Bzaumuoe



pacnonoxeHue mnpsAModM M IulockocTu. IlapamnenpHOCTs mnpsAMONM U 1ockocTH. [IpuszHax
napajuieIbHOCTH MNPSIMOM M IUIOCKOCTH. B3anMHOE pacnojio)keHue [ABYX IJIOCKOCTEH.
[TapannenbHOCTH OBYX IUIOCKOCTEW. [Ipu3Hak mapauieNIbHOCTH  ABYX  IUIOCKOCTEM.
[Tapannensnpiii nepenoc. IlapannenbHoe NMpoeKTHpOBaHUE W €ro cBoMcTBa. [lapannenbHbie
npoekuuu 1miaockux  ¢uryp. HM3o0paxkenue mpocTpaHcTBeHHBIX  ¢uryp. CedeHus
MHOTOI'PaHHUKOB.

I[epneHauKyJISAPHOCTH MPAMBIX U IJI0CKOCTEl (174)

Yrom Mexay HOpAMBIMH B IpPOCTpaHCTBE. [lepneHOuKyJISpHOCTH  HPAMBIX.
[lepneHAuKYyJISApHOCT NPSIMOM M IIOCKOCTH. lIpH3HAK NEepHeHAUKYIAPHOCTH IPSIMOU M
m1ockocTu.  OpTOoroHanbHOE IHpoeKkTUpoBaHue. [limomans OpTOroHaabHONW  IPOCKLIUHU
MHOroyroJjibHuka. Ilepnenaukynsap u HakioHHas. TeopemMa o0 Tpex NEPHEHIUKYJISpax. YToll
MEXAY NPSIMOH M INIOCKOCTBIO. PaccTrosiHme Mexay TOYKaMH, NPSAMBIMM U IUIOCKOCTSIMH.
JIByrpanHsiid yroi. IlepneHaukyiasspHOCTh IUIOCKOCTEH. IIpU3HAK NMEpHEeHAUKYISIPHOCTH IBYX
mockocteil. LlenTpanbHOe mnpoekTupoBaHue. M300pakeHHe HPOCTPAHCTBEHHBIX (GUIYp B
LEHTPAJIILHON IIPOEKIUH.

Muororpannuku (144)

MHororpasHsle yriibpl U HUX CBOWCTBA. BBINyKIIbIE M HEBBITYKJIbIE MHOTOIPAHHUKHU.
Teopema DOiinepa. IlpaBunabHble MHOIOTPaHHMKH (TeTpa’ap, KyO, OKTa’ap, HKOCa’Ip,
noxaeka’ap). IlonynpaBuiibHble U 3BE€314aTble MHOTOTPAHHUKH.

IloBTOpEHUE U cUCTEeMATU3ALUA MaTepuaa Kypca reomerpuu 10 kiaacca (64)

COIEPXXAHUE KYPCA 11 KITACCA
IHoBTOpenue matepuana 10-ro kiaacca (54)

@yHkMU. TpUroHOMETpUYECKHE YpaBHEHUS M METOJbl pellieHus. TpUrOHOMETpUYECKHE
dbopmynbl. [IpousBonHas u ee npumenenne. KomObuHatopHele 3a1a4n.

Muoroujiensl (14 4)

MHorounensl OT OJHOM M HECKOJbKHUX INepeMeHHbIX. Teopema be3y. Cxema ['opnepa.
CummeTpHryuecKre U OJHOPOAHBIE MHOTOUJICHBI. Y PaBHEHHUS BBICIITUX CTETICHEH.

Crenenu u kopHu. Crenennbie pyHkuum (31 1)

TToHsATHE KOpHS N-0if CTETEHHN U3 JeCcTBHTENbHOrO uncna. dyHkuun y="1/X, X cBoiicTBa U
rpaduku. CBoiicTBa KOpHs N-oii cteneHu. [IpeoOpa3oBaHne BbIpaKeHUM, COEpPKALINX paJUKalIbI.
OO6oOuieHne MoHATHA O ToKaszarene crerneHW. CreneHHble (YHKIHMHM, MX CBOMCTBA U TIpaduUKH.
HuddepenunpoBanre u HHTErpupoBaHue. 3BieueHne KopHs n-ii CTETEHU.

IToxa3arenbHas u norapupmuyeckas pynkonun (384)

[ToxazarenbHast QyHkuus, e€ cBoiictBa u rpaduk. [lokasarenpHble ypaBHEHUS U
HepaBeHCTBa. [lonstue mnorapugma. Jlorapudpmuueckas ¢(yHkIMs, e€ cBoHCTBA U rpaduk.
CnoiictBa norapudmoB. Jlorapupmuueckue ypaBHeHHs] W HepaBeHcTBa. JuddepenunpoBanue
noKa3aTeabHOH U JorapumMuyeckoit GyHKIUH.

IlepBooOpa3nas u unrerpaJj (114)

[TepBooOpaznas. Heonpenenennslii uaTerpan. OnpeaeneHHbli HHTErpaj, ero BBIYUCICHUE U
cBoiicTBa. Beruncnenue miomazeit miockux ¢uryp. [Ipumeps! npuMeHeHus: HHTErpasa B pU3MKeE.

DJIeMeHTbl KOMOMHATOPHUKH, CTATUCTUKHU U TeOpUH BepositHocTeil (114)

BepostHocts 1 reomerpus. HesaBucumble MOBTOPEHUS HCHBITAHUI C JBYMS HCXOJAaMHU.
Cratuctuueckue MeTo il 00padoTku nHpopmanuu. ['ayccoBa KpuBas.3akoH OOJBIIMX YUCEI.

YpaBHenusi u HepaBeHcTBA. CUCTeMbl YPAaBHEeHHH U HepaBeHCTB (40 4)

PaBHOCHIBHOCTH ypaBHEeHHH. OOIIMe METOAbl pELIeHUs YpaBHEHHH. YpaBHEHHE C
MoayisamMu. MppanuoHaibHble ypaBHEHUs. Jl0Kka3aTenbCTBO HEPABEHCTB. Pemenne panuoHalIbHBIX
HEPABEHCTB C OJHOM mnepeMeHHOW. HepaBeHcTBa ¢ monymsamu. MppanuoHanbHble HEPaBEHCTBA.
VYpaBHeHHMsI W HEpaBeHCTBa C JAByMsl INepeMeHHbIMH. JlnodaHTOBBl ypaBHeHHA. CHUCTEMBI
YpaBHEHUHN. YPaBHEHUS U HEPABEHCTBA C ITapaMETPAMMU.



IloBTOpEeHNe M cucremMaTu3anuss y4eOHOro marepuaja Kypca ajredOpbl M Havaj
MaTeMaTU4eckoro anajau3a 11 kaacca (204)

Muorownensl. Crtenenn u kopHH. CTemneHHas, IOKaszaTelbHAs M JorapupmMuuecKas
¢byakuun. IlepBooOpasHass W WHTErpayl. YpaBHEHHs, HEpPaBEHCTBA, CHUCTEMbl YpPaBHCHHH U
HEPABEHCTB

Huannap, konyc, map (164)

Chepa um map. Bsaumuoe pacnonoxenue chepsl u 1uiockocTd. KacarenpHas
MJIOCKOCTh. MHOTOTpaHHUKH, BIHCaHHbIe B cdepy. MHOrorpaHHUKH, OMUCAHHBIE OKOJIO
chepsl. Hwmmaap, konyc. IloBopor. @urypsl BpalieHus. BrucaHHbIe U ONHCAHHBIC
nWIMHIApEL. CedeHus LUIMHApPA IJIOCKOCThIO. DJUIMIC. BHHUcCaHHbIE W ONMCAaHHBIE KOHYCHI.
Konnueckue ceuenus. CuMMeTpHss HTPOCTPAHCTBEHHBIX QuUryp (LeHTpajabHas, oceBasd,
3epKaibHas). JIBU>keHMe TPOCTPAHCTBA, BHABl JBM)KEHUU. DJIEMEHTHl CUMMETPHUU
MHOTOI'PaHHUKOB M KPYIUIBIX Tell. [IpuMepbl cuMMETpUU B OKPYKarOLIEM MHUpE

O6bembl Te (174)

O06wém m ero cpoiictBa. [IpuHnun Kaansepu. @opmynbsl 00bEMa mapamienenumnena,
npu3Mbl, nupamMuasl. Popmynsl 00bEMa MUINMHIPA, KOHYCa, mapa u ero yacteid. OTHoIIeHUE
00béMOB mOnOOHBIX Ten. [lmomanbs MOBEPXHOCTH MHOTOTpaHHMKA. DOpPMyINbl IUIOMIATU
MMOBEPXHOCTHU LIUJIMHAPA, KOHYCA, Iapa U €ro 4acTei.

BekTopsl B npocTpancTse (64)

[IpssMmoyronpHasi cucreMa KOOpPAMHAT B MpPOCTpaHCTBE. BekTOpsl B MPOCTpPaHCTBE.
PaBenctBo BekTOpoB. Ci0X€HHME BEKTOPOB U YMHOXEHHE BEKTOpa HA YHUCIO. YTOJd MEXIY
BekTopamu. KonnmHeapHble 1 KOMIUIAHAPHBIE BEKTOPHI.

Metoa koopauHaT B npocrpaHcTBe. J{Buxenus (154)

Koopaunarel cepeaunbl otpe3ka. PopMmysia pacCTOSHUA MEXAY ABYMS TOUYKAMHU.
VpaBuenne cdepsl. Koopaunarel Bektopa. Jlnmna BekTopa. CkansipHOE TNpOU3BEIEHUE
BEKTOPOB. YpPaBHEHHUE INIOCKOCTU B MPOCTPAHCTBE. Y paBHEHUE MPSIMOU B MPOCTPAHCTBE.

3akia0unTeJbHOE NMOBTOPeHHE NPH NOATOTOBKE K HMTOrOBOW aTTecTAMM IO
reomerpuu(14y4)



CUCTEMA OLEHKMU PE3VYJIbTATOB OCBOEHUA YYEBEHOTI'O ITPEJIMETA

OueHka NUCbMEHHbIX KOHTPOJbHBIX PA00T 00y4alouUXcs M0 MaTeMaTUuKe

Omeem oyenusaemcs Ommemxou «5», ecau:

— paboTa BBINOJIHEHA MOJHOCTHIO;

— B JIOTUYECKUX PACCYXICHUAX U 0OOCHOBAHHUH pPEIICHUs HET MPoOesIoB U OMNOOK;

— B PCIICHUHM HET MATEeMAaTUYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTH, OIIHCKA,
KOTOpasi He SIBJISICTCS CIIC/ICTBUEM HE3HAHUS WJIM HETIOHUMaHUs Y9eOHOr0o MaTepHana).

Ommemxa «4» cmasumcst 8 cleoyouux Ciyuasx:

— paboTa BBIMOJIHEHA TTOJHOCTHIO, HO 0OOCHOBAHMSI IIATOB PELICHHUS HEJOCTATOYHBI (ECiH
yMeHHE 000CHOBBIBATh PACCYKICHUS HE SBISUIOCH CIICIIUATBLHBIM O0BEKTOM MPOBEPKH);

— JIOMyHIIeHbl OJHA OIIMOKAa WM €CTh JBa — TPU HENou€Ta B BBIKJIAJKAX, PUCYHKaXx,
yepTexax win rpadukax (eciu 3Tu BUbI pabOT He SBIISITUCH CIIELIUATIbHBIM 00BEKTOM MPOBEPKH).

Ommemxka «3» cmasumcs, eciu:

— JnonyuieHo Oosiee ogHOM omuMOKK Wi Oojee ABYX — TpeX HEIOYETOB B BBIKJIAJKAX,
yepTexax win rpadukax, Ho oOydaromuiics o01anaeT 00s3aTeIbHBIMA YMEHHUSIMU 10 TIPOBEPSIEMOI
TeMe.

Ommemka «2» cmagumcsi, eciu.

— JIOTMYIICHBI CYIIECTBEHHBIC OIMMOKH, IMOKA3aBINUE, YTO OOy4aromuiics HE o0iagact
00s13aTeTbHBIMA YMCHHUSIMHE 110 IAHHOW TeMe B TIOJTHOM Mepe.

Y4uTeab MOKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOIIPOC WM OPUTHHAIHHOE
pelieHue 3ajayd, KOTOpPbIE CBHJETEIBCTBYIOT O BBICOKOM MAaTE€MaTHYECKOM  Pa3BUTHHU
oOyuarolerocsi; 3a pelieHue 0ojiee CIOKHOM 3a7aud WM OTBET Ha OoJsiee CIOXHBIA BOMPOC,
MpEeAJIOKEHHBIE O0y4YaroImeMycsl JOMOJHUTEIBHO TIOCJIE€ BBIMOJIHEHUS UM KaKHX-TMOO JPyrux
3aaHUH.

OueHka yCTHBIX OTBETOB 00y4aIOIIMXCHA M0 MATEMATHKe

Omeem oyenusaemcs OMMemKkou «3», eciu yueHux:

— TIOJIHO PACKpbUI COJEp)KaHME Marepuania B 00beMe, MPETyCMOTPEHHOM MPOrpaMMON U
YIeOHUKOM;

— M3JIOKHWI MaTepuan TpPaMOTHBIM SI3BIKOM, TOYHO HCIOJNb3yd MaTeMaTHYeCKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY, B OTPEICTICHHOM JIOTMUECKOU MOCIeI0BATEIbHOCTH;

— MPaBUJIBHO BHIMOIHUI PUCYHKH, UEPTEKH, TPaQUKU, COMMYTCTBYIOIIUE OTBETY;

— TMOKa3all yMEHHE WJUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEpaMH, IPUMEHSThH €€ B
HOBOM CHUTYallUW TIPU BBITOTHEHUH MMPAKTUYECKOTO 3a/IaHUS;

— TPOJAEMOHCTPUpPOBAT 3HAHWE TEOPHUU paHEee M3YYCHHBIX COIMYTCTBYIOIIUX TEM,
c(hOpMHUPOBAHHOCTh U YCTOMUYHUBOCTD UCIIOJIB3YEMBIX TIPH OTBETE YMEHUN 1 HABHIKOB;

— OTBEYaJl CaMOCTOSITENIEHO, 0€3 HABOAAIIUX BOIIPOCOB YUUTEIS;

— BO3MOXHBI OJIHA — JIB€ HETOUHOCTH IPU OCBELIEHUE BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YUYEHUK JIETKO UCTIPABUII TTOCIIE 3aMEUaHUs yUUTEs.

Omeem oyenusaemcs ommemkou «4», eciu yo0oenemeopsem 6 0CHOBHOM mMpebOS8aAHUAM HA
OYEHKY «5», HO npu SMom umeem 0OUH U3 HeOOCMAMKO8:

— B M3JI0XKEHUM JIOMyLIeHbl HEeOOJbIINE MpoOeNbl, HE HCKa3uBLIEE MaTEMaTHYECKOe
coJiepKaHUE OTBETA;

— JIONYIIEHBl OJWH — JIBa HEJOuYeTa MPU OCBEIICHHH OCHOBHOTO COJICpXKAHUs OTBETA,
WCIIPaBJIEHHBIE MOCTIE 3aMEUaHUs YIUTEIIS;

— JIOmyIIeHbl omubOka uinu Ooyiee ABYX HEIOYETOB TMPU OCBEIIEHUH BTOPOCTEIEHHBIX
BOIIPOCOB MJTU B BBIKJIAJIKAX, JIETKO UCIPABICHHBIC MTOCIIE 3aMEYaHUST YIUTEISI.

Ommemxa «3» cmasumcst 8 cleoyIouux Cayuasx:

— HETOJIHO PacKpBITO COAEpkKaHKMe MaTepuaia (ColepikaHue U3JI0KEeHO (parMeHTapHoO, HE
BCEer/la MOCIe0BaTeIbHO), HO TOKa3aHOo oOlee MOHMMaHUE BOMPOCA U MPOJEMOHCTPUPOBAHBI
YMEHUS, TOCTATOYHBIE JJIsI YCBOCHHS MPOTrpaMMHOTO Marepuaia (ompeneneHsl « TpeOoBaHUsIMU K
MaTEeMaTHYECKOH MOJrOTOBKE YUAIIUXCS» B HACTOSIIEH porpaMMe 1Mo MaTEeMaTHKE);

— WMENNCh 3aTPyIHECHMs] WM JIOMYIICHBl OIMMUOKK B OMNPEACICHUH MaTeMaTHYeCKOU
TEPMUHOJIOTHH, YepTeKax, BBIKIAJKAX, UCIPABICHHBIC MOCIE HECKOJBKUX HABOJSIINX BOIPOCOB
YUUTENS,



— YYEHHUK HE CIPABHWICSA C MPUMEHEHUEM TEOPUU B HOBOUM CHUTYAIlUU TMPH BBHIMOJTHEHHUU
MPAKTUYECKOTO 33/IaHusl, HO BBIMIOJHUII 33/JaHUS O0SI3aTEIILHOTO YPOBHS CIIOHOCTH TO JTaHHOM
TeMe,

— MpU JOCTATOYHOM 3HAHWHM TEOPETUYECKOTO0 MaTepualia BBISBICHA HEIOCTATOYHAS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

Ommemka «2» cmagumcsi 8 c1e0VIiouux Cryyasx:

— HE PacKphITO OCHOBHOE COJICpP’KaHHE yUeOHOTO MaTepuaa;

— OOHapy>KeHO HE3HaHWE YYEHHUKOM OoibIIed WM Haubojee BaXHOW 4YacTH y4eOHOTO
Marepuana,

JIOMYIICHBl OIMMOKW B OIPEICIICHUH TOHSATHH, TPU HCIOJIb30BAHUM MaTEeMaTUYECKOM
TEPMUHOJIOTHH, B PUCYHKaX, 4epTe:kax WM rpadukax, B BBIKIAIKAaX, KOTOPbIC HE HCIIPABIICHBI

IIOCJIE HECKOJIBKHUX HAaBOJAAIINX BOIIPOCOB YUUTCIIA.

OPITAHUBALNA YUEBHOI'O ITPOLIECCA

O0pa3oBarenbHbIN IPOLECC OCYIIECTBIISETCA B pAMKaX KJIACCHO — YPOUHOM CHUCTEMBI.

OcHOBHO (hopMO¥i OpraHu3aly yueOHOro mpouecca ABIseTcs: ypokK:

— YPOK YCBOEHUS HOBBIX 3HaHMH (YpOK — JIEKIIH, YPOK — Oecena),

— YPOK KOMIUJIEKCHOTO IPUMEHEHMS 3HAaHUI U yMEHUH (YPOK 3aKpeIlIeHus),

— YPOK aKkTyaJu3aluu 3HaHUW U yMeHU# (YpOK MOBTOPEHUS),

— YPOK KOHTpPOJISl 3HAHUHN U YMEHUM,

— YPOK CHCTEMaTH3aIllH U 0000IIEHHs 3HAHUI 1 yMEHUH,

— KOMOWHHUPOBaHHBIH,

— YPOKH KOPpPEKLUH 3HAHUH, YMEHUI 1 HAaBBIKOB.

@®opMbl opraHu3auy 00pa3oBaTEIbHOIO MpoLecca:

— KOJUIGKTHBHAs (ypOK, JIeKLHUs, CEMUHAp, OJUMMMaja, KoH(pepeHIus, JabopaTopHbIe
3aHATHUSA),

— rpynnosas (IIpaKTUKYM, TPYIIIIOBOE 3aHATHE, yUEOHOE HCCle0BaHNE, IPOEKTUPOBAHNUE),

— UWHOUBUAyalbHas (KOHCYNbTALlUM, HCCIeNOBaTelbckas paboTa, cobeceloBaHuE,
WHIMBUIYAIbHBIC TUIAHBI PaOOTHI).

OPI'AHU3AILIMA YYEBHOI'O ITPOLECCA C UCTIOJIb3OBAHMEM 3JIEKTPOHHOI'O
OBYYEHUA N JTUCTAHIMOHHBIX OBPA30OBATEJIBHBIX TEXHOJIOI'MU

Hcnonb3yemble TUCTaHIIMOHHbIE CPECTBA 00yUEHUS

— muatdopMa AUCTaHIIMOHHOTO O0yUYeHUs - 31eKTPOHHBIN xKypHa1 MAOY Jluueit Ne 3
— CepBHUC JAJIs IPOBECHUS OHJIaH KoHpepeHmii - ZOOM

— oOnaunsle cepBuchl: I'yrn luck, SAnnexc J{uck.

— DJIEKTPOHHBIE MTOCOOHS.

— oOpa3oBaresbHble OHJAMH aTdopmbl: Yuu.py, Axmnacc, PO

®opmMbl Oprauu3anuu 00y4eHus

— OHJIAMH KOH(pepeH1us

— OHJIaliH KOHCYJIbTAllUU



ITJTAH KOHTPOJIBHBIX PABOT

10 KJIACC
No Tema KonuuectBo
4acoB
1. | KontponbHas pabota o reme «/leficTBUTENbHBIC YHCTa» 1
2. | Koutponbnas pabota no teme «HucnoBbie GYHKIHI» 2
3. | Konrtponbnas pabora no reme «TpuronomMmerpuueckue GyHKIUN» 1
4. | KonrtponbHas pabora no teme « TpuroHoMeTpudeckue ypaBHEHUS 2
KonTponbnas pabota no teme «IIpeo6pa3zoBanusi TpPUTOHOMETPUUECKHUX
> BBIPAKECHUIN» 2
6. | Konrponbhas pabota no teme «KoMIIIIEKCHBIE YnCIIa» 1
7. | KontpoawHas pabora o teme «IIpousBoanas-1» 2
8. | KontpoabHas pabora o teme «IIponszBoanas-2» 2
9. | KonrponbHas pabota no reme «kKoMOMHATOpUKA 1 BEPOSITHOCTH)» 1
10. KonTponbhas pabota no Teme «B3anMHOe pacnoioskeHre IpsIMbIX B 20 M
IPOCTPAHCTBE»
11. | KontponpHas pabota o teme «llapanienbHOCTb NPSIMBIX U MITOCKOCTEH » 1
KonTponbnas pabota no teme «lleprneHaAnKyIIpHOCTh NPAMBIX U
12 MJIOCKOCTEN» 1
13. | KoHtpoisbHas pabota 1o Teme «MHOTrorpaHHUKI 1
14. | Hrorosas koHTpoibHas paboTa 2
11 KJIACC
Ne Tema Konunyectso
4acoB
1. | KonrpospHas padota 1o reMe «MHOTrO4IEHbD) 2
2. | KontponbHas pabota no reme «CTeneHn U KOPHI» 2
3. | KonrponbHas pabota 1o reme «CTeneHHble (QyHKITHI» 2
4 KonTponbnas pabota no Teme «Iloka3atenbHas u gorapudmuyeckas 2
" | pyskmuu-1»
5 KonTponbHas pabota no Teme «Iloka3atenbHas u gorapudmuyeckas 2
" | pyskIMIU-2)»
6. | KontponbHas padota o reme «IlepBooOpa3Has 1 HHTETPa» 1
7 KonTponbHas pabota mo Teme «YpaBHeHUs U HepaBeHCTBA. CHCTEMBI 2
" | ypaBHEHUU U HEPABEHCTB-1»
8 KonTponbHas pabota mo Teme «YpaBHeHUs U HepaBeHCTBA. CHUCTEMBI 2
" | ypaBHEHUU U HEPABEHCTB-2»
9. | KontponbHas pabota no reme « [ {ununap, KOHyC, map» 1
10. | KonrtpompHas pabora o teme «O0beM Tem» 1
11 KonTponbHas pabota mo Teme «MeTo KOOpIMHAT B IPOCTPAHCTBE. 1

JIBrOKEHU S




KAJIEHJAPHO-TEMATHUYECKOE INTAHNPOBAHUE

10 xnacc
Koun-Bo
Tema
/11 4acoB
AJiredOpa u HaYaJIa MATEMATHYECKOT0 aHaJIu3a 170

IToBTOpeHUe Kypca ajaredpsnl 7-9 kiaacca

I'nasa 1. /leficTBUTe/IbHBIE YHCJIA

HaTypaJ'IBHBIe U LCJIBIC YHCIIa

PanmonanpHbIe Uncia

I/IppaHI/IOHaHBHHe qucia

MHO0XecTBO NEeCTBUTENBHBIX YUCEIT

Moynb AEHCTBUTENBHOTO YUCIIA

KOHTpOJ’IBHaH pa60Ta 10 TEMEC ((I[eflCTBHTCHBHBIe quciaa»

Nk iwiNe

MeTto1 MaTeMaTUYECKON MHIYKIIUU

I'naBa 2. YucaoBble GQyHKIIHU

8. OmnpeneneHne YucIoBoi (QYHKIIUU U CIIOCOOBI €€ 3amaHus
9. CaoticTBa QyHKIMI

10. | [lepuoguueckue GpyHKIUN

11. | OOparHas QyHKIUS

12. | KonTponbHas pabota o teme «HucnoBbie QYHKIHN»

I'naBa 3. Tpuronomerpuyeckue GQyHKuumu

13. | YucnoBas OKpYKHOCTb

14. | YucnoBast OKPYKHOCTb HA KOOPJAMHATHOMN IUIOCKOCTH
15. | Cunyc, kocuHyc. TaHreHC U KOTaHT€HC

16. | Tpuronomerpuueckue QpyHKIMH YUCIOBOIO apryMeHTa
17. | Tpuronomerpuueckue GyHKIUH YTIOBOTO apryMeHTa
18. | dyHKIMHU y = SiNX, Y=COSX, UX CBONCTBA U rpapuKu
19. | KonTponwsHas pabota mmo teme « Tpuronomerpuyeckue QyHKIIAN»
20. | IToctpoenue rpadukoB pyHkmmu y = mf(x)

21. | Iloctpoenue rpaduxoB pyHkuuu y = f(kx)

22. | I'padux rapMOHMYECKOTO KOJIeOaHUs

23. | dyHKIUU y=tgX, y=ctgX, UX CBOMCTBA U TpaduK

24. | OOpatHble TPUTOHOMETpUYECKHE QYHKIIUU

I'nmaBa 4. Tpuronomerpuyeckne ypaBHeHH s

25. | IIpocreiimne TPUrOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA
26. | Meroapl pelIeH:s] TPUTOHOMETPUYECKUX YPAaBHEHUM
27. | KontponbHas pabdora o reMe « I puroHoMeTpuyeckue ypaBHEHUS»

I'maBa S. IIpeoOpa3oBaHusi TPUTOHOMETPHYECKHX BbIPAKeHHU I

28. | CuHYC ¥ KOCUHYC CYMMBI M Pa3HOCTH apryMEHTOB

29. | TaHreHC CyMMBI M Pa3HOCTH apIryMEHTOB

30. | ®opmysl IPUBEICHUS

31. | ®opmynsl JBOWHOTO apryMeHThbl. DOpMysibl NIOHWKEHHUS CTEIICHH

32. | [IpeoOpa3oBanue cyMMbl TPUTOHOMETPUUECKUX (PYHKIIHMI B TIPOU3BEAECHUE
33. | IIpeoOpa3oBanue Npou3BeIeHHUsI TPUTOHOMETPUYECKUX (PYHKIUH B CYMMY
34. | [Ipeobpa3zoBanue BeipakeHus Asinx + Bcosx k Bumy Csin(x+t)

35. | Metoapl pemieHusi TPUrOHOMETPUYECKUX YpaBHEHUH (ITPOJOKEHHE)

36. | KonrponbHas padota o reme «IIpeodpa3zoBaHusi TPUrOHOMETPUUECKUX

BBIPAKEHUIN»
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T'1aBa 6. KomniiekcHble uncia
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37. | KommiekcHsble uncia 1 apupMeTndeckrue ornepanuy HaJl HUMU 2
38. | KommuiekcHbIE Uuncia 1 KOOpAUHATHAS II0CKOCTh 2
39. | TpuroHomerpuyeckas opMma 3amucy KOMILICKCHOTO YnCIIa 3
40. | KoMmIulekcHbIE 4HCiIa U KBaIpaTHbIE YPaBHEHMUS 2
41. | Bo3BeneHue KOMIUIEKCHOTO YHCIA B CTeNEHb. V3BlIeueHne KBaipaTHOro U 2
KyOHM4eCcKOro KOpHs U3 KOMIUIEKCHOTO YHcia
42. | KontpoinpHas pabota o teme «KommniaekcHbie yncia» 1
I'naBa 7. Illpon3Boanas 35
43. | Yucnosble NOCIEI0BATENBHOCTH 3
44. | Ilpenen 4ncCIIOBOIl TOCIEIOBATEILHOCTH 2
45. | Ilpenen GyHkuuu 3
46. | OnpeneneHue NpOU3BOJHON 2
47. | BpruncieHue pou3BOIHOM 4
48. | Iuddepennupopanue cnoxHon Gpynkuu. Juddepernupopanue oopaTHOM 3
byHKIUHA
49. | YpaBHeHue KacaTeslbHOM K rpaduky QyHKIMH 3
50. | KonrposbHas pabdora o teme «lIpousBonnas-1» 2
51. | [IpumeHeHre IPOM3BOTHON ISl HCCIIEIOBAHUS (DYHKIUI 4
52. | [loctpoenue rpaduKoB QyHKITHIA 2
53. | [IpumeHeHre NPOU3BOIHON AJIsl OTHICKAHUS HAUOOJIBIINX U HAMMEHBIIUX 3HAYEHU N 5
54. | KontposabHas pabota no teme «IIpousBoanas-2» 2
I'naBa 8. KomOuMHaTopuka u BeposITHOCTD 10
55. | IIpaBuno ymuoxxenus. KomOunaropusie 3agaun. [lepecTaHOBKY U (pakTOpHAITBL. 3
56. | BeIOOp HECKOJIIBKUX AJIEMEHTOB. bUHOMHAITBHBIE KOO DUITUSHTBI 3
57. | Cnyuaiinble COOBITHS U UX BEPOSITHOCTU 3
58. | KontponbHas pabora no Teme «KomMOMHATOpHKA U BEPOSITHOCTH» 1
O06o61aroniee NOBTOPeHNE 14
I'eomerpus
I'naBa8.HexoToprble cBeieHUs U3 IIAHMMETPUH 12
59. | YTIBI ¥ OTpe3KH, CBSI3aHHBIE C OKPYKHOCTBIO 4
60. | PemeHue TpeyroJbHUKOB 4
61. | Teopemsl Menenas u UeBsl 2
62. | Durnc, runepbosia 1 napadosua 2
BBenenue B cTepeoMeTpHIO 3
63. | Ilpenmer crepeoMeTpun. AKCHOMBI CTEPEOMETPUN 1
64. | Hexotopble cleACTBHS U3 aKCUOM 2
I'naBal.IlapajiesibHOCTH NPSIMBIX M NJI0OCKOCTEM 16
65. | [TapamnenbHOCTb NPSIMBIX, NPSIMON U IMJIOCKOCTH 4
66. | B3anMHoOe pacnosiokeHne NpsMbIX B IPOCTPAHCTBE. YTOJ MEXKAY ABYMS MPSMBIMU 4
KonrponbHas padora no Teme «B3anMHoe pacroyioskeHue MpsiMbIX B
npoctpancTse» (20 MuH)
67. | IlapannenbHOCTh TIOCKOCTEN 2
68. | Terpadap u napajesenuresn 4
69. | KontponbHas pabora o Teme «IlapanieabHOCTh NPSAMBIX U IIOCKOCTEN» 1
70. | 3auer Ne 1 mo teme «IlapamienbHOCTh IPSAMBIX U TNIOCKOCTEH » 1
I'naBa 2. [lepneHAMKYJASPHOCTH NPSAMBIX M IIOCKOCTEMH 17
71. | [lepneHAUKYISAPHOCTh NPSAMOM U NIOCKOCTH 5
72. | IlepnieHauKysp U HAKJIOHHBIE. YTOJI MEXAY NPAMON U IMIOCKOCTHIO 6




73. | JIByrpannbii yroJ. [lepneHauKyasapHOCTh MIOCKOCTEHN 4
74. | KontponbHas padora o Teme «lleprneHauKynsipHOCTh IPSIMBIX U ILIOCKOCTEH » 1
75. | 3ager Ne 2 o Teme «IlepneHIUKYISIPHOCTD NPSIMBIX U IJIOCKOCTEN » 1
I'naBa 3. MHOrorpaHHMKHu 14
76. | Ilonarue mHororpannuka. [Ipusma 3
77. | Ilupamuaa 4
78. | IIpaBuiIbHBIE MHOTOTPAaHHUKU S
79. | KonrpoinbHas pabora mo reMe «MHOTOTpaHHUKI 1
80. | 3auer Ne 3 o TeMe «MHOTOTpaHHUKH 1
3aki0unTe/IbHOE OBTOPEeHUe Kypca reomerpuu 10 kiacca 6
11 xmace
Ne Kou-Bo
n/m Tema 4acoB
AJireOpa ¥ HaYaJIa MATEMATHYECKOI0 aHAJIM3a 170
IloBTOpenune marepuasa 10-ro kiacca 5
I'naBa 1. MHoro4/1eHbl 14

81. | MHoroujaeHsl OT OJIHOW NMEPEMEHHON

82. | MHOro4wieHsl OT HECKOJIbKUX MTEPEMEHHBIX

83. | YpaBHEHUS BBICIINX CTEICHEH

84. | KonrpospHas pabota 1o reMe «MHOrouaeHb»

I'naBa 2. Ctenenu u KopHH. CTeneHHble PYHKIMHU

85. | IloHATHe KOpHA N-OM CTENEHU U3 JEHCTBUTEIBHOIO YUCIIA
86. | dynxiuu Y= Vx, ux cBoiicTBa M rpadUKH

87. | CpoiicTBa KOpHs N-0H CTENEHU

88. | IIpeoOpa3oBaHue BBIPAKEHHH, COAEPIKALINX PaUKaIIbl
89. | KontposabHast pabota o Teme «CTeneHn U KOPHU»

90. | IloHATHS cTeneHH ¢ JTI0ObIM pallMOHAIBLHBIM [TOKa3aTese
91. | CreneHHble (PyHKIMH, UX CBOWCTBA U IpaMKH

92. | M3BnedeHne KOPHs U3 KOMIIIEKCHBIXYHCET

93. | KontposnbHas pabota no Teme «CTeneHHble (PyHKITUN

I'maBa 3. Iloka3arenbHas u Jorapupmudeckas GQyHKIuH

94. | IlokazaTtenbHas QyHKIUS, €€ CBOMCTBA U rpaduk

95. | [loka3arenbHble ypaBHEHUS

96. | [Ioka3arenbHbIE HEPABEHCTBA

97. | Ilonsarue norapugma

98. | Jlorapudmuueckas GyHKIus, €€ CBONCTBA U Tpaduk

99. | KonrtponbHas padota no teme «llokazarenbHas u morapudmudeckas GQyHKIUH-1»
100. | CpoiictBa Jorapudmon

101. | JlorapupmMudeckue ypaBHeHHUs

102. | JlorapupmMuyeckue HepaBEHCTBA

103. | luddepennupoBanme Noka3aTeabHON U JorapupmMuyeckoit GyHKIUH.

104. | KonTponbsHas padota o teme «llokazarenpHas u norapudmuyeckas GyHKITAN-2)

I'naBa 4.IlepBooOpa3Hasi U MHTErpaj

105. | IlepBooOpa3Has ¥ HEONPeAeNCHHbBII HHTETPa
106. | OnpeneneHHbl HHTErpal
107. | KontponbHast pabota o Teme «llepBooOpaszHas u UHTErpam»
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I'naBa 5. DjieMeHTbI KOMOMHATOPHKM, CTATHCTUKH M TEOPHH BePOSITHOCTE

-
-




108. | BepOATHOCTH ¥ TEOMETPHS 2
109. | He3aBucuMble NOBTOPEHHUS UCIIBITAHUN C IBYMSI HICXOAAMHU 4
110. | Cratuctudeckue MeToabl 00paboTku HHpOpMAIH 3
111. | lNayccoBa kpuBasi. 3aKOH OOJIBLINX YHCEI. 2
I'naBa 6. YpaBHeHnsi 1 HepaBeHCTBA. CuCcTeMbl YPABHEHNH U HEPABEHCTB 40
112. | PaBHOCWJIBHOCTh YPaBHEHUM 4
113. | O6mmuMe METObI PEIICHUS] YPABHEHUI 4
114. | PaBHOCHIILHOCTD HEPABEHCTB 3
115. | YpaBHEHUs U HEPABEHCTBA MOAYJIIMU 4
116. | KonTponbHas paboTa 110 TeMe «Y paBHeHUs U HepaBeHCTBA. CHCTEMBbl ypaBHEHUN U 2
HEpPaBEHCTB-1»
117. | YpaBHEHHS ¥ HEPABCHCTBA CO 3HAKOM pajuKaia 4
118. | YpaBHEeHUs U HEPABEHCTBA C JBYMS IIEPEMEHHBIMU 3
119. | /loka3aTenbCTBO HEPABEHCTB 4
120. | Cucrembl ypaBHEHU I 5
121. | KonTponbHas paboTa 1o TeMe «YpaBHeHUs U HepaBeHCTBA. CHUCTEMBbl ypaBHEHUN U 2
HEPaBEHCTB-2»

122. | 3agaum ¢ napamMeTpamu S
O06o61aoniee NOBTOPEHHE 20
I'eomerpust 68

I'naBa6. Hnaunap, koHyc, map 16
123. | [ununaap 3
124. | Konyc 4
125. | [ap 7
126. | KonTponbHas pabota no teme «L{ununap, konyc, map» 1
127. | 3auer Ne 1 no teme «lumHap, KOHYC, Iap» 1
I'naBa 7.00beM Teu 17
128. | O6BbEeM NPSAMOYTOJIBHOTO Mapalljiesienuneaa 2
129. | O6bem npsAMOi MPU3MBI U HUIMHJpA 3
130. | OOBeMbI HAKJIOHHOM MPU3MBI, THPAMUIBI M KOHYCA 5
131. | OO6bem mapa u MIomaas chepbl 5
132. | KonTposabHas pabora o teme «O06beM Temn» 1
133. | Bauer Ne 2 mo Teme «O0BeM Tem» 1
I'1aBa 6.BekTOpbI B IPOCTPAHCTBE 6
134. | ITonsTHE BEKTOpA B IIPOCTPAHCTBE 1
135. | Ciio>keHHE U BBIYMTaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YNCIIO 2
136. | KoMIutanapHbie BEKTOPBI 2
137. | 3auer Ne 3 o Teme «BeKTOpHI B MPOCTPAHCTBE 1
I'naBa 5. MeToa koopanHaT B npocTpaHcTBe. JBuskenust 15
138. | KoopauHaThl TOUKHM U KOOPAMHATHI BEKTOpA 4
139. | CkansspHOE IPOU3BEACHUE BEKTOPOB 6
140. | JIBuKeHUS 3
141. | KonTpomnbHas pabora o teme «MeTo KOOpAUHAT B IPOCTPAHCTBE. JBHIKEHUS» 1
142. | 3auer Ne4 no teme «MeTo KOOpAUHAT B IPOCTPAHCTBE. BIXKEHUA» 1
3ak/09uTeIbHOE MOBTOPEHHE NP NMOAT0TOBKE K HTOrOBOM aTTeCTAllMH 110 TeOMETPUH 14
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B.M. I'mu36ypr Maremarnka. AnreOpa u Hadaja MareMarumdeckoro aHammza. 10 kmacc.
Kontponbasie pabotsl. bazoserit yposenb. ®I'OC. - M.: Muemosuna, 2019.

B.U. I'mu36ypr Matemaruka. AnreOpa M Hayala MaTeMaTHdeckoro anammsa. 11 kiacc.
Kontponsnsie padotsl. ba3ossriii ypoBenb. I'OC. - M.: Muemo3una, 2019.

JILA. AnexcanapoBa Matemaruka. AnreOpa 1 Hadana MareMarudeckoro aHanu3za. 10 kiacc.
Camocrosarenbuble paboThl. bazossiit ypoens. ®I'OC. - M.: Muemo3una, 2019.

JILA. AnexcanapoBa MaTtemaTuka. AnreOpa u Havajga MaTeMaTudeckoro aHaimsa. 11 kmacc.
CamocrosTenbHbie padoThl. bazoBriii ypoBenb. ®I'OC. - M.: Muemo3una, 2019.

M.A. Nuenckas ['eomerpusi. Camoctosrenbhbie padoTsl. 10 kimacc. ba3oBbiit ypoBeHs. - M.:
[Ipocsemenue, 2019

M.A. Nuenckas ['eomerpusi. Camoctositenbable padoThl. 11 knace. ba3zoBsiii ypoBeHb. - M.:
IIpoceemnienue, 2019

M.A. Nuenckas ['eomerpusi. Kourponbubie padotsl.10-11 kimaccsl. ba3oBslit ypoBeHb. - M.:
IIpoceemienue, 2019

B.U. I'mu36ypr Matematuka. Anrebpa M Havyajla MaremaTthdeckoro asanusa. 10 kiacc.
Kontposnbhsie paboTsl. ba3oBslii u yrinyonennsiit ypoBau. ®I'OC. - M.: Muemo3una, 2019
B.U. I'mu36ypr Matematuka. Anrebpa M Havyajla MaTeMaTH4yeckoro asammsa. 11 kiacc.
Kontposnbnsie paboTsl. ba3osslii u yrinyonennsiii yposau. ®I'OC. - M.: Muemo3una, 2019
JI.A. AnexcanapoBa Matemaruka. AnreOpa 1 Hadana MareMarudeckoro aHanu3za. 10 kiacc.
CamocrosrenbHble paboTel. ba3oBelil u yraoyonenusiid yposau. @I'OC. - M.: MHemo3uHa,
2019

JILA. AnexcanapoBa Matemaruka. AnreOpa 1 Hadaja MaTeMaTudeckoro aHanuza. 11 kiacc.

CamocrosrenbHble paboTel. ba3oelil u yraoyonenusiidi ypoau. @I'OC. - M.: MHemo3uHa,
2019



