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I[InanupyemMblie pe3yJbTaThbl OCBOEHHSI NMPOrpaMMbl yueOHoro npeamera «MarTemaTuka» Ha
YPOBHe cpeHero oo0mero o0pasoBanus

C yuerom tpedoBanuit ®I'OC COO uzydenue npeaMeTHoi odaactu «MaTreMaTnukay 1aet
BO3MOXKHOCTh O0YYarOIIMMCSI IOCTHYB CIICTYIOIIUX PE3yIbTaTOB Pa3BUTHS:

JINYHOCTHBIE Pe3YJILTAThI

— -OpHEHTaIMs 00YYaIONUXCsl HA JOCTHKCHHE JTMYHOTO CUACThSI, PeATH3AIUI0 TTO3UTHBHBIX
YKU3HEHHBIX NEPCIEKTUB, MHUIIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTH U CLIOCOOHOCTH K
JUYHOCTHOMY CaMOOIPEACIIEHUIO, CHOCOOHOCTh CTABUTH 1IEJIM U CTPOUTD KU3HEHHBIC TJIAHBI;

— pa3BUTHE KOMIIETEHIIUI COTPYAHHYECTBA CO CBEPCTHUKAMHU, TEThbMHU MIIAJIIETO BO3pacTa,
B3POCIIBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BATEILCKOM,
MPOEKTHOMN U IPYTUX BUIAX ACSITEIbHOCTH.

— YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIU B YCTHOW U MUCbMEHHOU PEYH, TOHUMATD
CMBICJI IOCTaBJICHHOM 3ajlauu, BBICTPaUBaTh apryMEHTAIUIO, IPUBOAUTDH IPUMEPHI U
KOHTPIIPUMEDHI;

— IpEeJCTaBJICHNE O MaTeMaTHYECKON HayKe Kak cdepe 4elIoBeUeCcKOon AesITeIbHOCTH, 00 ATamnax ee
pa3BUTHSA, O €€ 3HAUMMOCTH JIJIs1 Pa3BUTHS LIUBUIIM3AINY;

— KPEaTUBHOCTh MBILUICHUS, UHUIMATUBA, HAXOJUYUBOCTh, AKTUBHOCTh IIPU PEILICHUU
MaTeMaTUYeCKHUX 3a/1a4;

— YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YJIbTAT Y4EOHON MaTeMaTHYeCKO NesTeIbHOCTH;

— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU, 3HAUUMOCTHU
HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHIE TOCTOBEPHOU
uH(opMaImen 0 MepeoBbIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHON HAYKH;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MIPOTIKECHUH
BCEU KM3HU; CO3HATEIHLHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBUIO
yCHenmHoM npodeccuoHalIbHON U 001IeCTBEHHOM JesITebHOCTH;

— OTPEOHOCTH TPYIUTHCS, YBAKCHHUE K TPYLY H JIOISM TPY/Ia, TPYIOBBIM TOCTHKECHUSM,
JT00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOLICHHE K PA3HBIM BUIaM TPYAOBOI
JesATEeIbHOCTH;

— TOTOBHOCTH K CaM0OOOCTy>KUBaHUIO, BKII0Uasi 00yueHHE U BBIIIOJIHEHUE JOMAITHUX
00s13aHHOCTEIA;

— ¢u3nUecKoe, YMOIIMOHAIBHO-TICHXOJIOTUYECKOE, COIIMATFHOE 0JIaronorydyre 00yqarmuxcs B
JKU3HHU 00pa30BaTeIbHON OpraHU3alliu, OIIYIIEHHE IETbMHU 0€30MMaCHOCTH U TICUXOJIOTUYECKOTO
KoM(opTa, HHPOPMAIIMOHHON 0€30MaCHOCTH.

MeTanpeaMeTHbIE Pe3VJIbTATHI

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

BoinycKkHUK Hay4uTCH:

— CaMOCTOSITEIILHO OTIPEIEIATh 1EJH, 3aJaBaTh apaMeTPbl U KPUTEPHUH, 10 KOTOPHIM MOXKHO
ONPENIETUTh, YTO LENb TOCTUTHYTA;

— OLICHUBAThH BO3MOXXHBIC ITOCJIICACTBUA JOCTUKCHUA OCTaBJICHHOM eian B AC€ATCIBbHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIUX JIOAEH, OCHOBBIBAsICh HA COOOPAKEHUSX ITUKU U
MOpaJIH;

— CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 331a4l B 00Pa30BATEIbHON NEATEIILHOCTH U
KN3HCHHBIX CUTYallUAX,

— OLIGHUBATh PECYPCHI, B TOM YKCJIE BpeMs U Ipyrue HeMaTepualbHbIE PeCypChl, HEOOXOIUMBIE
JJIs1 TOCTUXKCHUA MOCTAaBJICHHOM! e,

— BBIOUPATh MyTh TOCTHXKEHUS 1IENIU, TUIAHUPOBAThH PEIlIEHUE MOCTABICHHBIX 3a/1a4, ONTUMHU3UPYS
MaTCpHAJIbHBIC U HEMATCPHUAJIBHBIC 3aTPAaThl;

— OpPraHu30BbIBaTh APHEKTUBHBIN MMOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHKEHUS
ITOCTaBJICHHOM IICIIH;




— COIIOCTaBJIATH HOJIy‘-IGHHI:Iﬁ pe3yiabTaT ACATCIBHOCTHU C MMOCTaBJICHHOMI 3apaHcc ICJbIO.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

BoinyckHUK HAy4YuTCS:

— IIepBOHAYAJILHBIE MTPE/ICTABICHUS 00 UIESX U O METO/IaX MAaTEeMaTUKH KaK YHUBEPCATIbHOM
A3BIKC HAYKH U TCXHUKH, CPCACTBC MOJACIIMPOBAHUSA SIBJICHUMN N IIpOLECCCOB;

— YMEHHE BUJETh MAaTEMaTHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYallUU B APYTUX
JUCLHUIIIIMHAX, B OKPYXKAIOLIEH KU3HH;

— YMEHHE HaXOAMUTh B Pa3IMUHBIX UCTOYHHKAX HH(OPMALIKIO, HEOOXOTUMYIO JIJISl pELICHHUS
MaTEeMaTHYECKUX MPOOIIeM, MPEACTABIATE €€ B MOHATHOMW (popMe, MPUHUMATH PEIICHUE B
YCIIOBUSX HETIOJHOM WM U30BITOUHOM, TOUHOM U BEPOATHOCTHON MH(OpMAIUY;

— YMEHHE TOHUMATh U UCII0JIb30BaTh MaTEMATUYECKHUE CPEACTBA HATIIATHOCTH (rpad UKy,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Jp.) AJIS WLTIOCTPALUU, HHTEPIIPETALUU, apTyMEHTAIUH;

— YMCHHUC BbIIBUI'aTh T'KIIIOTC3bI TP PCIICHUN y‘-Ie6HBIX 3aaa4d, IOHUMAaThb HCO6XOI[I/IMOCTB ux
IIPOBEPKHU;

— YMEHUE IPUMEHATh UHAYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyXACHUM, BUJETh pa3IU4HbIE
CTpaTeruy pelIeHus 3a/1ay;

— NOHUMAHHUEC CYITHOCTHU AJITOPUTMUUYCCKUX HpCI[HI/ICZlHI/Iﬁ 1 YMCHHUC Zlef/'ICTBOBaTL B COOTBECTCTBHUHU C
MPEJIOKEHHBIM AJITOPUTMOM;;

— YMCHHUEC CaMOCTOATCIIbHO CTaBUTh LCJIN, BI)I6I/IpaTI> " CO3J1aBaThb aJITOPUTMBbI U PCIICHUA
yueOHBIX MAaTeMaTUYECKUX MPoOiIeM;

— YMCHHUC IIJIAaHUPOBATH U OCYHICCTBIIATE ACATCIbHOCTh, HAIIPABJICHHYIO HAa PCIICHHUEC 3a/1a4
HCCJIEI0BATENLCKOTO XapaKkTepa;

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe JeliCTBUSs

BbeInyCKHUK HAy4YuTCH:

— OCYILIECTBJIATH JI€JI0BYI0O KOMMYHHMKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK
BHYTpHU 00pa30BaTeIbHON OpraHu3aluu, TaK 1 3a €€ mpeieiamMu), IoA0MpaTh NapTHEPOB IS
JIEJIOBOI KOMMYHHUKALIMU UCXOMs U3 COOOpakeHUH pe3yIbTaTUBHOCTH B3aMO/IEUCTBUS, a HE
JUYHBIX CUMIIATUH;

— TP OCYIIECTBICHUHU TPYNIIOBOI pabOTHI OBITH KaK PYKOBOJAUTEIEM, TaK M WICHOM KOMAaH/IbI B
pa3HBIX POJIsX (TeHepaTop uaei, KPUTUK, UCTIOTHUTENb, BBICTYMAIOIINUN, SKCIIEPT U T.1.);

— KOOPAMHUPOBAThH U BBIMOIHATH pabOTy B YCIOBUSAX PEaTbHOI0, BUPTYAJIBHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOCHCTBUS;

— Pa3BEPHYTO, JIOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHMSI C CIOJIb30BAHNEM a/IEKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB.

IIpenMeTHbIE Pe3VIbTATHI

Heau ocBoennst npeamera: J[Jis UCIIONB30BaHUS B IIOBCETHEBHOM JKU3HU M 00ECTICUCHUS
BO3MOXXHOCTH YCHEIIHOTO MPOJA0KEHUsT 00pa30BaHUsl 1O CHEIMATLHOCTSIM, HE CBSI3aHHBIM C
MNPUKJIAAHBIM HUCITOJIb30BAHUECM MAaTCMATHUKH.

BbinyckHuk Ha 6230BOM yPOBHE HAYUMTCSH:

Dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 102ZUKU

— OnepupoBarh Ha 6a30BOM YPOBHEMOHATHUSAMHU: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOXECTBA,
MOJIMHOXECTBO, NIepeceueHre U 00beJUHEHNE MHOKECTB, YMCIOBbIE MHOKECTBA Ha
KOOPJIMHATHOM IIPSIMOM, OTPE30K, MHTEPBAJ;

— ONepUpoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: YTBEP)KICHHE, OTPULIAHUE YTBEPXKICHHUS,
VCTUHHBIE U JIOKHBIE YTBEPKICHHUS, IPUUMHA, CIIEJCTBHE, YACTHBIN cirydyail o011ero
YTBEPKICHU, KOHTPIIPUMED;

— HaXOJUTb NepecedeHre U 00beMHEHNE JBYX MHOXECTB, MIPECTABIEHHBIX I'paduyecKu Ha
YHUCJIOBOU MIPSIMOM;

— CTPOUTH HA YUCIIOBOW MPSAMOM IOJMHOKECTBO YHCIOBOTO MHOKECTBA, 3aJaHHOE MPOCTEHITUMU
YCIIOBUSIMU;



— pacro3HaBaTh JIOKHBIE YTBEPKICHUS, OIIUOKHU B PACCYXKICHUAX, B TOM YHCIIE C
MCII0JIb30BAaHUEM KOHTPIIPUMEPOB.

B nogceonesnoll scuznu u npu uzyueHuu Opyaux npeomemos:

— UCIIOJIB30BATh YMCIIOBBIE MHOKECTBA HA KOOPAUHATHOMN NPSIMON JIsl OTIMCAHMS PEaIbHbIX
MPOLECCOB U SIBJICHUI;

— IIPOBOJIUTH JIOTUYECKHUE PACCYKJICHUS B CUTYallUsIX TOBCEHEBHOM KU3HU

Yucsa u BbIpaKeHUs

— OmnepupoBath Ha 6a30BOM YPOBHE MOHATHIMU: 1I€JI0€ YHUCIIO, IEIUMOCTh YHCEIl, OOBIKHOBEHHAs
IpoOb, 1ecATUUHAs IpoOb, pallMOHAIBHOE YHMCIIO0, IPUOIMKEHHOE 3HAU€HUE YMCIa, YacTh, 01,
OTHOILICHHE, TIPOLICHT, MOBHIIIEHUE U TOHM)KEHUE Ha 33JaHHOE YHCIIO IPOIIEHTOB, MaclITao;

— OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSAMMU: JIOrapu(pM UUCIIa, TPUTOHOMETPHUECKas
OKPYKHOCTB, TpaJyCHasi Mepa yria, BeIMYMHA YIJIa, 33JaHHOT0 TOYKOW Ha
TPUTOHOMETPUUYECKON OKPYXKHOCTH, CUHYC, KOCUHYC, TAHI€HC U KOTAaHT'€HC YIJIOB, UMEIOIUX
IPOU3BOJILHYIO BEJINYHHY,

— BBIIOJHATH apu(pMeTHuecKue 1eHCTBUS ¢ LeJIbIMU U pallMOHAIbHBIMU YUCIIAMU;

— BBITIOJTHATH HECIIOKHBIE TIPE0OPa30BaHMs YUCIOBBIX BEIPAKEHUH, COJIEPIKAIIUX CTETICHU YHUCell,
00 KOPHHU U3 Yrce, 00 Jtorapudmbl Yucer,

— CpaBHMBAThH PALlMOHAIBHBIEC YHCIIAa MEXKIy CO00i;

— OLICHMBATh ¥ CPABHUBATH C pallMOHAJIHBIMU YUCIIAMH 3HAUEHUs LIEIbIX CTEeTEeHel uunce,
KOpHEH HaTypabHOW CTEIIEHH U3 YHCEJ, JOrapru(MOB YUCEI B IPOCTHIX CIyJasiX;

— 1300paxaTh TOYKAMH Ha YUCIIOBON MPSMOM 1eJIble U palliOHAJIbHBIE YHCIIA;

— M300paxaTh TOYKAMH Ha YUCIIOBOM MPSMOM IeJIbIe CTETICHH YHCEeNl, KOPHU HATypaIbHOM
CTETIEHHU U3 YHUCEJI, Jorapu(Mbl UUCEI B IPOCTHIX CIyYasX;

— BBITIOJTHSATH HECIIOKHBIE TIPE0OPa30BaHMs LEIBIX U IPOOHO-PATMOHAIBHBIX OYKBEHHBIX
BBIPXKEHUI;

— BBIpaXKaTh B MPOCTEUIINX CIyJasix U3 paBEHCTBA OJJHY IIEPEMEHHYIO Uepe3 IpYyTHe;

— BBIYMCIIATH B IPOCTHIX CIIyyasiX 3HAYEHUs YUCIOBBIX U OYKBEHHBIX BBIPa)KEHUH, OCYILIECTBIIAA
HE00XO0IMMBIE TIOJICTAHOBKH U TIPe00pa30BaHus;

— 1300paxaTh CXeMaTHUYECKH YToJl, BEIMYMHA KOTOPOTO BhIpaXKEHA B rpaycax;

— OIIEHWBATh 3HAKW CHHYCa, KOCHHYCa, TAHT€HCA, KOTAHT€HCa KOHKPETHBIX YTJIOB.

B nosceounesnoii socuznu u npu uzyyeHuu opyaux y4eoHvlx npeomemos:

— BBITIOJTHATH BBIYMCIICHUS MPH PEIICHUH 33129 TIPAKTUIECKOTO XapaKTepa;

— BBIMIOJIHATH IPAKTUYECKHE PACUETHI C UCIIOJIb30BAaHUEM IIPU HEOOXOIMMOCTH CITPABOYHBIX
MaTepHaJiOB U BEIYUCIUTEIHHBIX YCTPOICTB;

— COOTHOCHUTH pealibHble BEIMUUHBI, XaPaKTEPUCTUKH 00BEKTOB OKPYKAIOIIEro MUpa C UX
KOHKPETHBIMHU YHCIIOBBIMHU 3HAUCHHSIMU;

— - UCTIOJIb30BATh METO/Ibl OKPYTJICHHUS, TPUOIMKEHUS U IPUKUIKU TIPU PEIIEHUH MPAKTUYECKUX
3a/1a4 ITOBCEHEBHOM KU3HU

YpaBHeHusI U HepaBEeHCTBA

— PemaTp n1HEiHbIE ypaBHEHUS U HEPABEHCTBA, KBAAPATHHIE YPABHEHMUS;

— pewiath Jorapugmuueckre ypasHeHus Buaa loga (bx + ¢) = d u npocreiiiue HepaBeHCTBa BUAA
logax<d,

— pemaTth Mmoka3aTreiabHble ypaBHEeHUs, Bua abx+c= d (rae d MoXKHO MpeCTaBUTh B BUJIE CTETICHH C
OCHOBaHMEM a) U MpocTeiine HepaBeHcTBa BUa ax<d (rae d MOXKHO MpeJICTaBUTh B BU/IE€ CTETIEHU
C OCHOBAHHEM a);.

— IIPUBOJUTH HECKOJIBKO MPUMEPOB KOPHEN ITPOCTEMIIETO0 TPUTOHOMETPUUECKOTO YPaBHEHUS

BUJA: SINX = a, COSX = a, tgX = a,Cctgx = a, I/1e a — TabJINYHOE 3HAYEHUE COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON (DYHKIINU.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

— COCTaBJIATh U PEIIATh YPABHEHUS U CUCTEMbI YPABHEHUH ITPH PEILIEHUN HECIIOKHBIX
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— NPaKTUYICCKHUX 3aJa4d

DOyHKIUUHA

— OnepupoBatrh Ha 6a30BOM YPOBHE IOHATUAMU: 3aBUCMOCTb BEJIMUYUH, (PYHKIIMS, apryMEHT U
3HaYeHue (PyHKLIUH, 00JaCTh ONpPEIICHUs] 1 MHOXKECTBO 3HaUCHHUH (DYHKIIMH, Tpaduk
3aBUCUMOCTH, I'paduK GYHKLIUHU, HYIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3pACTaHHE
Ha YUCIIOBOM IPOMEXKYTKE, YObIBAaHHE HA YHCIOBOM IPOMEXKYTKE, HauOOJIbIIIee 1 HAUMEHbIIIEee
3Ha4YeHUe (PYHKIUHU Ha YUCIOBOM IIPOMEKYTKE, IepUoguIecKas GyHKLUs, IEPUOL;

— ONepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMHU: MIPsIMast U 0OpaTHAst MPONOPIMOHATLHOCTh
JUHENHas1, KBaJ{paTU4Has, JorapupMuueckas 1 nokasaTeinbHas (pyHKIUH, TPUTOHOMETPUYECKHE
GyHKIUY;

— pacno3HaBaTh rpaduKy 3JIeMEHTAapHbBIX QYHKLIUN: NpsAMON U 0OpaTHOM MPONOPLHMOHATIEHOCTH,
JMHEWHOW, KBAIPAaTUYHOH, TOrapu(MUUECKON 1 TIOKa3aTeIbHON (DYHKIIHIA,
TPUTOHOMETPUUYECKUX (QYHKLIUH;

— COOTHOCHUTH IpapuKH JIEMEHTAPHBIX (HYHKIMNA: TPSIMOM U 0OpaTHOH MPOMOPIIUOHAIBHOCTH,
JUHEHHOM, KBaJIpaTUYHOM, JTOrapu(pMUUIECKON U TIOKa3aTeIbHON (YHKIIUH,
TPUTOHOMETPHUYECKHUX (PYHKIUH ¢ hopMyTamMH, KOTOPBIMH OHH 33JIaHBI,

— HaxOJUThb 1O rpaduKy NpUOINKEHHO 3HaYeHUS (YHKLMU B 33/1aHHBIX TOUKaX;

— OIpeIeNsTh 1Mo rpaduky cBoiCTBa QYHKIMH (HYIIH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIINE M HAUMEHBIINE 3HAYEHUs U T.I1.);

— CTPOUTH 3CKU3 TpaduKka PyHKIUH, YIOBICTBOPSIONICH IPUBEACHHOMY HaOOPy YCIOBHIA
(IpoMeXXyTKH BO3pacTaHus/yObIBaHUs, 3HAUCHHE (DYHKIIMU B 331aHHON TOYKE, TOUKU
AKCTPEMYMOB U T.1.).

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

— ONPEENATh 1Mo rpadukaM CBOKWCTBA pEabHBIX MPOIECCOB M 3aBHCUMOCTEH (HanOoIbIIe U
HalMEHBIINE 3HAYEHUS, IPOMEXYTKH BO3pacTaHUs U yObIBaHUS, IPOMEXKYTKU
3HAKOIMOCTOSIHCTBA U T.I1.);

— - UHTEPIPETHUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUUECKOM CUTYaIH

Dnemenmol MamemamuiecKo2o0 aHanu3a

— OnepupoBarh Ha 6a30BOM ypOBHE MOHATUSAMU: MPOU3BOAHAS (PYHKLIMU B TOUKE, KacaTellbHas K
rpaduky QyHKIUH, IPOU3BOIHAS (PYHKIUH;

— OIpeAEeNATh 3HaUeHHUE ITPOU3BOIHON (PYHKIIMU B TOUKE MO N300paKEHUIO KacaTeIbHOM K
rpaduKy, IpOBEIEHHON B 3TOH TOUKE;

— peuaTh HECJIOXKHBIE 3a/1a4 Ha IPUMEHEHHUE CBSA3H MEXAY IPOMEXYTKaMU MOHOTOHHOCTH U
TOYKaMH SKCTpeMyMa (QYHKIMH, C OHOM CTOPOHBI, M TPOMEXYTKaMH 3HAKOIIOCTOSIHCTBA U
HYJISIMU TIPOM3BOJHON 3TON (QYHKIIUU — C APYTOM.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

— HOJIB3YSCh IpaKaMu, CPAaBHUBATh CKOPOCTH BO3pacTaHUs (pOCTa, OBBIIICHUS, YBEIIMUCHUS U
T.I.) WJIK CKOPOCTH yOBIBaHUS (TTaJIeHNs, CHUKEHHUS, YMEHBILIEHUS U T.I1.) BEIMUYUH B peaIbHBIX
nporeccax;

— COOTHOCHUTH IpapMKH peabHbIX MPOLECCOB U 3aBUCUMOCTEH € X ONMUCAHUSAMH, BKIIOYAOIIUMU
XapaKTePUCTUKU CKOPOCTU U3MEHEHHUS (OBICTPBII pOCT, IUIaBHOE MOHMWKEHHUE U T.11.);

— MCIIOJIb30BaTh I'paMKU peasIbHBIX MPOLIECCOB JJIS PEIIeHUs] HECTOXKHBIX MPUKIIAJIHBIX 33714, B
TOM 4HCJI€ ONpeessisl o rpauKy CKOpOCTh X0/a Iporecca

Cmamucmuka u meopus epoamHuocmeil, 102uKa U KOMOUHAMOPUKA

— OnepupoBath Ha 6a30BOM yPOBHE OCHOBHBIMH OIMUCATEIHHBIMU XaPAKTEPUCTUKAMHU YHCIOBOTO
Habopa: cpeaHee apumeTHIecKoe, MeTnana, HanOoJIbIIIee U HAUMEHbIIIEE 3HAUCHHS;

— OlepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSMHU: YACTOTA U BEPOSITHOCTH COOBITHUS, CITyUalHBIH
BI)I60p, OIIBIThI C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6I)ITI/I5[MI/I;

— BBIYUCIISITh BEPOSITHOCTH COOBITUI Ha OCHOBE IMOJ/ICYETA YMCIIa UCXOIOB.
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B noBcenHeBHOM XU3HU U MIPU U3YUYEHUHU JPYTUX MPEIMETOB:

— OLIGHHBATh U CPABHUBATH B MIPOCTHIX CIIydasiX BEPOSTHOCTU COOBITUN B PEaIbHOM KU3HU;

— YUTaTh, COMOCTABJIATh, CPABHUBATH, MHTEPIIPETUPOBATH B MPOCTHIX CIyYasiX peajabHbIe TaHHbIC,
MpeJICTaBJICHHbIE B BUIE TaONUI, AUarpaMM, rpadukoB

Texcmoesbie 3a0auu

— Pemrate HECIOKHBIE TEKCTOBBIC 337]a4d PA3HBIX THIIOB;

— aHaAJIM3UPOBATh YCIIOBUE 3aJ]a4, IPU HEOOXOJUMOCTH CTPOUTH JIJIS €€ PellleHus
MaTEMATHYECKYIO MOJICIb;

— IOHHUMATh U MCIOJb30BaTh [Tl pEIICHU 3a/1a4k HH(POpMaIIHIO, IPEICTABICHHYIO B BUJIE
TEKCTOBOW M CUMBOJIBHOH 3aITUCH, CXEM, TA0JIUIl, TUarpaMM, TpaduKOB, PUCYHKOB;

— IeCTBOBATH 10 AITOPUTMY, COJIEPIKAILIEMYCS B YCIIOBUU 3a]1a4u;

— UCTIOJIb30BaTh JIOTUYECKUE PACCYKICHUS MPU PEIICHUH 3a/1a4H;

— paboTath ¢ U30BITOUHBIMH YCIIOBUSIMH, BBIOUpPAst U3 Bceil nHpopmanuu, JaHHbIE, HEOOXOAUMbIE
JUTS PEIICHUS 33]1a9H;

— OCYILIECTBIISATH HECIOXKHBII Mepedop BO3MOXKHBIX PElICHUI, BEIOUpas U3 HUX ONTUMAaJIbHOE MO
KpUTEpUsIM, CHOPMYIMPOBAHHBIM B YCIIOBHH;

— aHAJIM3UPOBATh U UHTEPIIPETUPOBATH MOTYYECHHBIE PEIICHHUS B KOHTEKCTE YCIOBHS 33/1a4H,
BEIOMpATh PENICHHS, HE TIPOTHBOPEYANTNE KOHTECKCTY;

— pemaTh 3a/1a4u Ha pacdyeT CTOMMOCTH MOKYIOK, YCIYT, MO€3/10K U T.IL.;

— pemaTh HECJIOKHBIC 33]Ia4H, CBSI3aHHBIE C TOJIEBBIM YIaCTHEM BO BJIAJICHUU (PUPMOH,
OpeINpUITHEM, HEABHKUMOCTDIO;

— pemaTh 3a/1a4u Ha MPOCTHIC MPOIICHTHI (CUCTEMBI CKUIOK, KOMUCCHH) ¥ Ha BEIYHUCIICHHE
CJIOKHBIX MPOILIEHTOB B PAa3IMYHBIX CXEMaX BKJIAJIOB, KPEIUTOB U UTIOTEK;

— pemaTh MPaKTUYCCKUE 3a/1a9H, TPEOYIOITNE HCITOIb30BAHMS OTPUIIATEIBHBIX YUCEIT: Ha
oTpezieNieHue TeMIIepaTyphl, Ha ONpe/IeIeHHe MOI0KEHUsT Ha BPEMEHHOM OCcH (10 Hallel 3pbl U
MOCJIe), Ha JIBM)KCHUE JICHSKHBIX CPEICTB (MIPUXO0/PacXo]1), Ha ONPEICICHUE TITyOHHBI/BBICOTHI
U T.IL;

— UCTIONIB30BaTh MOHATHE MacITaba Ik HAXOXKACHHS PACCTOSIHUN U JITTMH HA KapTaX, TUIaHax
MECTHOCTH, IJIaHAX MTOMEIIEHUH, BBIKPOIKaxX, Mpyu paboTe Ha KOMITBIOTEPE U T.II.

B moBceHEBHOM KU3HU U IPU H3YYSHUH JIPYTHX MPEIMETOB:

— pelaTh HECTIOKHBIEC MTPAKTUYECKHE 3a/1a4H, BOSHUKAIOIINE B CUTYallUAX TTOBCETHEBHOM KU3HU

T'eomempus

— OnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb B IPOCTPAHCTBE,
HapajyieNIbHOCTh U MEPIEHANKYIISIPHOCTD IPSAMBIX U IIIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOT'PaHHUKOB (MpU3Ma, TUPaMUIA, IPSIMOYTOIbHBIN
napasuienenunesn, Kyo);

— U300paxkaTh U3y4aeMble (PUTYpPbI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

— 1en1aTh (BBIHOCHBIE) IUIOCKHUE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 0ObEMHBIX (UTYp: BUJ CBEPXY,
cOOKy, CHU3Y;

— U3BJIeKaTh HH(POPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

— IpUMeHATh Teopemy [lnudaropa npu BeIUKCICHUN 2JIEMEHTOB CTEPEOMETPUUECKUX UTYD;

— HaxOUTh 00BEMBI U TUIOIIAAN TOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB C IIPUMEHEHUEM
dopmyu;

— pacro3HaBaTh OCHOBHBIE BU/IbI T€J BpaleHus (KOHYC, LMIMHAP, cdepa u map);

— HaXoAUTb 00BEMBI U TUIOMIA U TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB U TE€J BPAICHHUS C
npUMEHEeHHEM (OpMYIL.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

— COOTHOCHUTH a0CTpaKTHBIE T€OMETPUUYECKHUE TOHATHUS U (DAaKThI C pealbHbIMU JKU3HEHHBIMU
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00BEKTaMHU U CUTYAIUSIMU;

— UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUICCKUX (DUTYP IS PEIICHUS TUITOBBIX
3a71a4 NIPAKTHYECKOTO COAEPKAHUS;

— COOTHOCHTb ITIJIOIIAIU TTIOBEPXHOCTEH TEJI OAMHAKOBOH (hOPMBI Pa3IUIHOTO pa3Mepa;

— COOTHOCHUTBH O0BEMBI COCY/IOB OJIMHAKOBOH (POPMBI Pa3IMYHOTO pa3Mepa;

— OIleHUBaTh (POPMY NMPaBUIBLHOIO MHOTOTPaHHUKA MTOCJIE CITHIIOB, CPE30B U T.11. (OIPEAesiTh
KOJIMYECTBO BEPIIMH, peOep U rpaHell MOTydeHHBIX MHOTOTPAHHHUKOB)

Bexmopuot u koopounamul ¢ npocmpancmee

— OnepupoBath Ha 6a30BOM yPOBHE IMOHSATHEM JICKAPTOBBI KOOPIAMHATHI B IIPOCTPAHCTRE;

— - HAXOJUTh KOOPJIMHATHI BEPIIMH Ky0a ¥ IPSIMOYTOJILHOTO Mapajuieenume/a

Hcemopua mamemamuxu

— OnuceIBaTh OTJIEIbHBIC BHIIAIOIIMECS PE3YJIbTAThI, OJYYEHHBIE B XO€ PA3BUTUS MATEMATUKH
KakK HayKHu;

— 3HATh MPUMEPHI MATEMATUUYECKUX OTKPBITUN U X aBTOPOB B CBSA3U C OTEYECTBEHHOM U
BCEMHUPHOH UCTOPHUEH;

— IIOHUMAaTh POJIb MAaTEMATUKHU B pa3BUTHU Poccun

Memoowvr mamemamuxu

— [IpuMeHsATh U3BECTHBIE METO/IbI IPH PEIICHUU CTAHIAPTHBIX MATEMATUYECKUX 3a]1a4;
—3aMeyaTh U XapaKTEPU30BaTh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B OKPYKAIOLIEH
JIEHCTBUTEIILHOCTH,

— [IPUBOJAUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, B TOM YHCIIE
XapaKTEepPU3YIOLIUX KPAaCOTy U COBEPILIEHCTBO OKPYKAIOIIEr0 MUpPa U MPOU3BEIECHHUI HCKYCCTBA
BoinyckHuK Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCH:

e ocBOeHUs MpeaMeTa: sl pa3BUTHUS MBILIJICHUS, UCIOJIb30BAHUS B IOBCEAHEBHOM KU3HU
1 o0ecrieueHus BO3MOKHOCTH YCIICIITHOTO MPOJIOJDKEHUST 00pa30BaHMS 110 CIICIIHATLHOCTSIM, HE
CBSI3aHHBIM C IPUKJIAIHBIM UCII0JIb30BAHUEM MATEMaTUKHU

DJieMeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTHKH

— OnepupoBaTh MOHATUSIMU: KOHEYHOE MHOXECTBO, JIEMEHT MHOKECTBA, MIOJIMHOKECTBO,
NepeceueHre U 00bEIMHEHNE MHOXKECTB, YUCIIOBbIE MHOKECTBA HA KOOPIMHATHOM MPSMOH,
OTPE30K, UHTEPBaJ, OJIYUHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON TOUYKOM, rpaduyueckoe
MPEJCTABICHUE MHOXECTB HA KOOPAMHATHOMW INIOCKOCTH;

— OIIEpUPOBATH MOHATUAMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKIACHUS, UICTUHHBIE U JIOKHbBIE
YTBEP)KJICHHUSI, IPUYNHA, CJICJICTBUE, YACTHBIN CIIydail O0IIEeTro yTBep>KAEHHUsI, KOHTPIIPUMED;

— MIPOBEPATH NPUHAJIEKHOCTD IJIEMEHTA MHOXKECTBY;

— HaXOJIUTh TIEPECCUCHHE U 00BETMHECHIUE MHOKECTB, B TOM YHCJIE MPEACTABICHHBIX IpaPUIecKu Ha
YUCJIOBOM NIPSMOU U HA KOOPJAUHATHOM TUIOCKOCTH;

— TIPOBOJIUTH JTOKA3aTEIbHbBIE PACCYKACHUS ISl 0O0OCHOBAHUS UCTUHHOCTH YTBEP)KICHHI.

B noBcenHeBHOM KU3HU U IPU U3YUYEHUH IPYTUX MPEIMETOB:

— UCITOJIB30BaTh YMCIIOBBIE MHOKECTBA HA KOOPJAMHATHOMN MPSIMON U Ha KOOPIMHATHON
IJIOCKOCTH ISl ONUCAHUS PEATIbHBIX IIPOLIECCOB U SIBJICHUN;

— - IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHUS B CUTYalUsIX TOBCEIHEBHOM KU3HU, IIPU PEIICHUU
3a71a4 U3 JIPYrux MnpeaIMeToB

Yucia u BbIpaKeHUs

— CB0OOOHO OMEpUPOBATH MOHITUSIMHE: 11€JI0€ YHCIIO0, JEIMMOCTh YUCEI, OOBIKHOBEHHASI IPOOb,
JeCATUYHAS JPO0k, pallMOHATFHOE YHUCITO, MPUOIIKEHHOE 3HAUCHNUE YUCITa, YaCTh, IO,
OTHOIIICHHE, TIPOIICHT, TTOBBIIIICHHUE U TTOHIKEHUE HA 3a/IaHHOE YUCIIO TPOIIEHTOB, MacIITab;

— MPUBOJIUTH TPUMEPHI YHCEJ C 3aJJaHHBIMH CBOMCTBaMU JEITUMOCTH;

— OMEepPUPOBAThH MOHATUSAMU: JTOTapru(M YKciia, TPUTOHOMETPUIECKasi OKPYKHOCTbh, paiiaHHas U
rpajycHas Mepa yria, BeJIMYMHa yIJia, 3aJJaHHOr0 TOYKOM Ha TPUTOHOMETPUUECKON OKPY>KHOCTH,
CHHYC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YIJI0B, UMEIOLIUX ITPOU3BOJIbHYIO BEIMUHHY,

qHcyia € U T,

— BBITIOHATH apupMETHUECKHE JSHCTBHSI, COUeTasi yCTHBIE U MTUChbMEHHBIE TIPUEMBI, TPUMEHSIS
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pY HEOOXOIMMOCTH BBIYUCIUTEIbHbBIE YCTPONCTBA;

— HaXOAWTb 3HAYEHUS KOPHS HATYPAJIbHOM CTEIIEHH, CTEIIEHU C PAallMOHAIBbHBIM ITOKA3aTEeNIEM,
Jorapugma, UCTIONb3ys MPU HEOOXOJUMOCTH BBIUUCIUTENIFHBIC YCTPONCTBA,;

— I0JIb30BAaThCS OLICHKON M MPUKHUJKOH IPU IPAKTHYECKUX PacyeTax;

— MPOBOAMTH IO U3BECTHBIM (popMynam u nmpaBuiaM npeodpa3oBaHusi OyKBEHHBIX BBIPAKECHUH,
BKJIIOYAIOLUX CTENEHU, KOPHH, JIorapu(Mbl U TPUTOHOMETPHUECKUE (PYHKIUH;

— HaXOJUTh 3HAYCHUS YHUCIOBBIX U OYKBEHHBIX BBIPAXECHUMN, OCYIIECTBIISISI HEOOXOMMBbIe
HOJICTAHOBKH U ITpeoOpa3oBaHus;

— M300paxkaTb CXEMaTHUYECKH YTOJI, BEIMYMHA KOTOPOTO BBIPAXKEHA B Ipalycax WM pajuaHax;
— MCII0JIb30BaTh MIPU PELICHUHU 3aa4 TaOJIMYHbIE 3HAYCHHUS TPUTOHOMETPUYECKUX (PYHKLUI
YIJIOB;

— BBIIIOJIHATH [IEPEBOJI BEIMUMHBI YIJIa U3 paJluaHHON Mepbl B IPayCHYIO U 00paTHO.

B noBceHEeBHO KU3HU U ITPH U3YYEHUH JPYTUX yU4€OHBIX IPEIMETOB!

— BBIIIOJIHATH EHCTBUS C YUCJIOBBIMY JAHHBIMU IIPY PEILICHUH 3a]a4 IIPAKTUYECKOr0 Xapakrepa
¥ 33124 U3 Pa3IMYHBIX 00JIACTEH 3HAHUH, UCTIONB3YS MPU HEOOXOJUMOCTH CIIPAaBOYHBIC
MaTepUasbl U BEIYUCIUTEIbHBIE YyCTPONCTBA;

— OLIEHMBATh, CPABHUBATh U UCIIOJIb30BaTh MPU PELICHUH PAKTUYECKUX 33]1a4 YUCIIOBbIE
3HAYEHUs PEAIbHBIX BEJIMYMH, KOHKPETHbIE YHCIIOBbIE XapaKTEPUCTHKU OOBEKTOB
OKPY’KaIoILero Mupa

YpaBHeHUs] M HEPABEHCTBA

— Pematp pannonanbHble, MOKa3aTeIbHbIC U JOTapU(PMHUUECKIE YPAaBHEHHUS U HEPABEHCTBA,
IIPOCTEHINE UPPALMOHATIBHBIE U TPUTOHOMETPUYECKHNE YPABHEHHUS, HEPABEHCTBA U UX
CUCTEMBI;

— UCIOJIb30BaTh METOABI PEIICHUS YPABHEHUI: IPUBEICHNUE K BULY «IIPOU3BEICHUE PABHO HYJIIO»
WIHM «49aCTHOE PaBHO HYJIIO», 3aMEHa IEPEMEHHBIX;

— UCIOJIb30BaTh METOJ UHTEPBAJIOB JJIs PELICHUS HEPABEHCTB;

— HMCIIOJIb30BaTh Ipa)MuecKUid METO/ JJIsl IPUOIMKEHHOTO PEICHUs] YPaBHEHUI 1 HEPAaBEHCTB;
— 1300paxaTh Ha TPUTOHOMETPUUYECKON OKPY>KHOCTH MHOKECTBO PELICHUH MpoCTeHIInX
TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPABEHCTB;

— BBIIOJHATH OTOOp KOPHEW ypaBHEHUH MU pEelIEHUI HEPaBEHCTB B COOTBETCTBUU C
JIOTIOJTHUTEIBHBIMU YCIIOBUSIMHU U OTPAaHUYECHHUSMHU.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX YUEOHBIX MTPEIMETOB:

— COCTaBJISITh U pEIIaTh YPaBHEHUS, CUCTEMbI YPaBHEHUM U HEPABEHCTBA MIPH PEIICHUU 3a/1a4
JPYTUX y4eOHBIX MPEAMETOB;

— UCMOJIb30BaTh YPAaBHEHMS U HEPABEHCTBA JUIsl IOCTPOESHMSI U UCCIIEI0OBAaHUS MPOCTEUIITINX
MaTEMaTUYECKUX MOJENIEH PEATIbHBIX CUTYal[Mil WM IPUKJIAJHBIX 3a/1a4;

— - YMETbh UHTEPIPETUPOBATH NOJYUYEHHBINA IPU PEIICHUN YpaBHEHUS, HEPAaBEHCTBA WU
CHCTEMBI Pe3yibTaT, OLIEHUBATh €T0 MPABJION01001Ee B KOHTEKCTE 3a/JaHHOI peabHON
CUTYallMU WIN MPUKIAIHON 3a1auu

DOyHKIUHA

— OneprpoBaTh MOHATHSIMH: 3aBUCUMOCTb BEJIMYNH, QYHKIIMS, apTyMEHT U 3HaYeHHe (PYHKIINH,
001acTh ONpeeNeHusl U MHOXKECTBO 3HaYeHUH (yHKINH, rpaduK 3aBUCUMOCTH, rpaduk
GyHKIMY, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHHUE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE HA YMCIOBOM IIPOMEXKYTKE, HauOoJIbIllee U HaUMEHbIIIee 3HaUeHUE
(GYHKIIMY Ha YUCIIOBOM ITPOMEXYTKE, Neproarndeckast pyHKINs, IEPUO, YETHAS U HEeUeTHas
byHKIUY;

— ONEepUPOBATh MOHATUAMU: IIpsiMasi U 0OpaTHas MPONOPLMOHAIBHOCT, IUHEIHAS,
KBaJpaTH4HAas, JorapupMuIecKas 1 rnoxkasatenbHast (pyHKIIUH, TPUTOHOMETPUYECKHE
byHKIINM,

— ONpeaeNnATh 3HaueHHe (PYHKIIMK M0 3HAYEHUIO apryMEHTa P Pa3IMYHBIX CIIOCO0axX 3a1aHuUs
byHKIINN,

— CTPOUTH rpaUKU U3y4EHHBIX (QYHKIIMMT;



— ONUCBHIBATH 10 rpauKy U B MPOCTEHIINX CIy4asx 1Mo popmylie OBEICHHUE U CBOICTBA
GYHKIMA, HAXOIUTH 1O TpaduKy QPyHKIIMK HAanOOJbITNE U HAUMEHBIITNE 3HAYCHNS,

— CTPOUTH 3CKU3 rpaduka QyHKINH, YIOBIECTBOPSIONICH IPUBEICHHOMY Ha0OPY YCIOBUN
(mpoMeXyTKH BO3pacTaHus/yObIBaHUs, 3HAUCHUE (PYHKIIMU B 33JaHHON TOYKE, TOUKU
HKCTPEMYMOB, ACUMIITOTHI, HYJIH (PYHKIIUH U T.1I.);

— peliaTh ypaBHEHUs, IPOCTEHIIINE CUCTEMb] YPaBHEHUMH, UCII0JIb3Ys CBOMCTBA (DYHKIIMHA U UX
rpaduKoB.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU JAPYTUX YUEOHBIX MPEAMETOB:

— OIpPEeNATh 1O rpaduKkaM U HCIIOIB30BATh IS PEIICHUS PUKIIaIHBIX 3a/1a4 CBOMCTBA
peabHbBIX MTPOLECCOB U 3aBUCUMOCTEH (HauOoJbIlIne U HAUMEHbIINE 3HaYEeHUs, IPOMEXKYTKU
BO3PACTaHMA U YObIBaHUS (DYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA, aCUMIITOTHI, IEPUOT U
T.IL);

— UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTYALINH;

— OIPENeNATh 10 rpadukaM NpocTelIIre XapakKTepUCTUKN IEPUOIUUECKUX IPOLIECCOB B
0MOJI0TUM, SKOHOMUKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJ U T.I1.)

DJIeMEeHThl MaTeMaTH4YeCKOI0 AHAIN3a

— OmnepupoBaTh NOHATHAMHU: TPOU3BOIHAS (PYHKIIUH B TOUKE, KacaTelbHas K TpaguKy (yHKINH,
pOU3BOIHAS (PYHKIMH;

— BBIYUCIISITH IPOU3BOJIHYIO OJJHOWIEHA, MHOTOUJIEHA, KBaIPATHOI'O KOPHSI, IPOU3BOIHYIO CYMMBI
byHKIM;

— BBIYUCIISITH IPOU3BOJIHBIE AIIEMEHTAPHBIX PYHKIMM U UX KOMOMHAIINH, UCIIOJIB3YS CIIPAaBOYHbIE
MaTepHabl;

— MCCJIEIOBATH B MPOCTEHIINX CTyqasx (pyHKIIMH HAa MOHOTOHHOCTb, HAXOIUTh HAaNOOJIbIINE U
HalMEHbIINE 3HaUeHUs! QYHKIUH, CTPOUTh I'pa)Ku MHOTOUJIEHOB M IIPOCTEUIINX
panMoHaTBHBIX (PYHKIHMIHA ¢ HCIIOJIb30BAaHUEM arliapaTa MaTeMaTHIeCKOTO aHAIIN3A.

B noBceaHeBHOM KU3HU U IPU U3YYEHUU APYIHX YUEOHBIX ITPEIMETOB:

— peumaTh NPUKIaTHbIE 3a/1a41 U3 OMOJIOTHH, (PU3UKH, XUMUHU, SKOHOMHUKH U APYTHX MPEIMETOB,
CBSI3aHHBIE C UCCIIEZIOBAHNEM XapaKTEPUCTHK pealIbHBIX MPOLIECCOB, HAX0XKICHHUEM
HauOOJIbIINX U HAMMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

— UHTEPIIPETUPOBATH MOJIy4YEHHbIE PE3YIbTATHI

CTaTHCTHKA U TeOpHsl BEPOSITHOCTEH, JJOTUKA U KOMOMHATOPHKA

— MIMeTh npescTaBieHue O IUCKPETHBIX M HENPEPHIBHBIX, CIIyYaiiHBIX BEIMYUHAX U
pacnpeneseHusx, 0 He3aBUCUMOCTH CIyYallHbIX BEJTMYMH;

— UMETh MPEICTaBIEHUE O MATEMaTUYECKOM OXKUIaHUH U AUCIIEPCUU CIyYalHbIX BEJINYMH;

— UMETb NPEACTaBICHNE O HOPMAIIBHOM PacCIpe/ieIeHUH U TpUMepax HOpMaibHO paclpeeeHHbIX
ClIyyaiiHBIX BEJIMYUH;

— IIOHMMATh CYTh 3aKOHA OOJIBIINX YHCEN U BHIDOPOYHOIO METO/1a U3MEPEHUSI BEPOSITHOCTEH;

— UMETh Mpe/iCTaBIeHue 00 YCIOBHOM BEPOSTHOCTH U O MOJHOW BEPOSTHOCTH, MPUMEHATh UX B
peILIeHNH 3a/]ad4;

— UMETh MPE/ICTaBICHUE O BaKHBIX YACTHBIX BUAAX paclpe/ieIeHui U IPUMEHSTh UX B PELICHUN
3a/1ay;

— UMETH NPEACTABIEHUE O KOPPEIALMA CITyYaiiHbIX BEJINYMH, O JIMHEHHONW PErPECCUN.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MIPEIMETOB:

— BBIYMCIISTH WIM OLIEHUBATh BEPOSTHOCTH COOBITUI B pEAIbHOM KHU3HH;

— BBIOMPATH MOIXOISAIITNE METOIBI TIPEICTABIICHUSI K 00paOOTKH JJaHHBIX

— - YMETh pellaTh HECI0XKHbIE 3a/]a4ui Ha MPUMEHEHHE 3aKOHa OOJIBIINX YHCEN B COLIMOJIOTHH,
CTpaxOBaHMH, 3/IpaBOOXpAaHEHUH, 0OecTIedeHNH 0€30IaCHOCTH HACETICHHS B Upe3BbIUaliHbIX
CUTYalHAX

TekcToBbIE 321241

— Pemathb 3a1aun pa3HbIX TUIIOB, B TOM YMCJIE 33Ja4U MOBBIIEHHON TPYAHOCTH;

— BBIOMpaTh ONTUMAaJIbHBIM METOJT PEIIEHUs 3a]]aui, pacCMaTpUBasl pa3IU4YHbIE METO/bI;

— CTPOUTH MOJEIb PELIEHUS 3a7auu, IPOBOUTH 10Ka3aTEIbHBIE PACCYKIECHUS;
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— pemiath 3a1a4u, Tpedyromme nepedopa BapuaHTOB, IPOBEPKHU YCIOBUI1, BEIOOpA ONTHMAIHLHOTO
pe3yibTara;

— aHAIM3UPOBATh U MHTEPIIPETUPOBATH PE3YIbTAThl B KOHTEKCTE YCIOBUS 3a/1a4H, BEIOUPATh
peLIeHUs], He IPOTHBOPEYAIMe KOHTEKCTY;

— MEePEeBOJUTD MPU PELICHUH 33124 HHPOPMAIIHMIO U3 OHOW (POPMBI B IPYTYIO, HCIIONB3YSI IIPH
HE00XOIMMOCTH CXEMbl, TaOJIHIIbI, FpauKH, TUarpaMMsl;

B noBceHEeBHOI KU3HU U IIPHU U3YUEHHUH JPYTUX MPEIMETOB!

— peliaTh NpaKkTUYECKUe 3a/1a4y U 3a/1a4M U3 APYrux IpeaMeToB

I'eomerpus

— OnepupoBaTh NOHATHAMMU: TOUKA, NIPsIMast, INIOCKOCTh B IPOCTPAHCTBE, NapaJlJIeIbHOCTh U
NEePIEHANKYISIPHOCTD MPSIMBIX U TIOCKOCTEH;

— MPUMEHSATH JJIs peLIeHUs 3a/1a4 reoMeTpruuecKkue GpakThl, €CIU YCIOBUs IPUMEHEHUS 3aJaHbl B
SBHOM (hopme;

— pelaTh 3a/1a4M Ha HaXO0X/IEHUE FeOMETPUYECKUX BEJIMUUH 110 00pa3laM Uil aaropuTMaM;

— J1enath (BBIHOCHBIC) IUIOCKUE YEPTEXKH U3 PUCYHKOB 00BEMHBIX (DUTYpP, B TOM YHCIIE PHCOBATH BU]
CBEpXY, COOKY, CTPOUTh CEYEHUsI MHOI'OI'PaHHHUKOB;

— M3BJIEKATh, HHTEPIIPETUPOBATH U PE0OPa30BHIBATH HHPOPMALIUIO O TEOMETPHUECKUX
¢durypax, npeAcTaBICHHYIO Ha YepTexax;

— MPUMEHATH TeOMeTpHUecKre (DaKThI U PEHICHUS 3a/1a4, B TOM YHCJIE MTPEIIO0ararimx
HECKOJIbKO L1aroB pereHus;

— ONHUCHIBATh B3aMMHOE PACIIONIOKEHHUE MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

— (opMynHMpoBaTh CBOMCTBA U MPU3HAKU GUTYD;

— JIOKa3bIBaTh T€OMETPHUECKUE YTBEPIKICHHS,

— BJIQJIETh CTaHJAPTHOMN KiIaccU(pUKaIMel IPOCTPAHCTBEHHBIX (DUTYp (UpaMU/Ibl, TPU3MBI,
napajuieIenunesb);

— HaxoJUTh 00BEMBI U IUIOIAAHN TOBEPXHOCTEH reOMETPUYECKUX TeJl ¢ IPUMEHEHnEM GpopMyIr;
— BBIYHCIISITH PACCTOSIHUS M YTJIBI B IIPOCTPAHCTBE.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX NPEAMETOB:

— HMCIIOJIb30BaTh CBOMCTBA T€OMETPUUYECKHIX (DUTYP ISl pEIICHH 3a/1a4 TPAKTUIECKOTO
XapakTepa M 3aJ1a4 u3 Apyrux odsnacteil 3HaHUH

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

— OnepupoBaTh NOHATHAMHU AEKapTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY BEKTOPAMH, CKaJISIPHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

— HaXOJUTh PACCTOSTHUE MEXIY IBYMsI TOUKaMH, CyMMY BEKTOPOB U IPOU3BEICHHE BEKTOpa Ha
YHCII0, YTOJI MEXY BEKTOpaMH, CKaISIpPHOE IPOU3BEIEHUE, PACKIIAIbIBATh BEKTOP 10 ABYM
HEKOJUTMHEApHBIM BEKTOpaM;

— 3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

— pemiaTh mpocTeiiue 3a1a4n BBEACHUEM BEKTOPHOTO Oasnca

Hcropust MaTeMaTHKHU

— IIpencTaBiaTe BKJIa BBIJAIOIIAXCS MATEMAaTHKOB B Pa3BUTHE MATEMaTHKU M WHBIX HAyYHBIX
oOJacreii;

— -IIOHUMATh POJIb MATEMATHUKH B Pa3BUTUN Poccun

MeTtoabl MAaTEMATHKH

— Hcronb30BaTh OCHOBHBIE METOJIBI TOKA3aTEIbCTBA, IPOBOUTH JJOKA3aTEIbCTBO U
BBITOJIHATE OIPOBEPKEHUE;

— MPUMEHSATh OCHOBHBIE METO/Ibl PEIICHUS] MATEMaTHYECKUX 3a7ay;

— Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTepru30BaTh KpacoTy U
COBEPIIEHCTBO OKPYIKAIOIIET0 MHUpa U MTPOU3BEIACHNN HCKYCCTBA,

— MPUMEHATH NPOCTEHIINE TPOrPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIIOHHBIE
CHCTEMBI IPY PEUICHUH MaTeMaTHYeCKUX 3a1a4
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Conep:xanue yueOHOro npeamera(0a3oBblii YypoBeHb)

N3ydyenne maTteMaTHKH HA 02a30BOM yPOBHE cpeaHero (I0JHOro) o0mero 00pa3oBaHus
HAINPaBJIEHO HA JOCTHKEHHUeE CJIeIYIOLIUX 1eJleii:

— - (hopMHUpOBaHUE NPEACTABICHUI O MaTEMaTHKE KaK YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEJCTBE
MOJICIIMPOBAHMS SIBJICHHUI U MPOLIECCOB, 00 UESIX U METOaX MaTeMaTHKH;

— - Pa3BUTHE JIOTHYECKOTO MBIIIIEHHUS, IPOCTPAHCTBEHHOT'O BOOOPAKEHM S, AITOPUTMUYECKOM
KYJIBTYPBl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HE00X0AUMOM iisi Oynymieil mpodeccruoHaIbHON
JESITeIbHOCTH, @ TAKXKE IOCIIEAYIOIIEro 00y4eH s B BBICIIEH ILIKOJIE;

— - OBJIQ/ICHUE MAaTEMAaTUYECKUMHU 3HAHUSIMUA U YMEHHUSMHU, HEOOXOJMMBIMH B TTOBCEHEBHOM
AKHU3HU, U1 U3yYEHUs IKOJIbHBIX €CTECTBEHHOHAYYHbIX AUCLUIUIMH Ha 6a30BOM ypOBHE, JJIs
NOJIy4eHHUs1 00pa30BaHMs B 00JacTsAX, HE TPEOYIOIMUX YrITyOJIeHHON MaTeMaTu4ecKOi
HOJTrOTOBKH;

— - BOCIIUTAaHHUE CPEACTBAMU MAaTEMAaTHKH KYJIbTYpbl TMYHOCTH, TOHUMAaHHS 3HAYMMOCTH
MaTEeMaTHKH JUIsl HAYYHO-TEXHHUUYECKOro IIPOrpecca, OTHOUIEHUS K MaTeMaTHKE KaK K YacTH
00I11e4eNI0BEYECKON KYIbTYPHI Uepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS MaTEeMaTHKH,
9BOJIIOLIMEH MAaTeMaTUYECKUX UJICH.

O0s3aTeIbHBIIl MUHUMYM COJIEP:KaHUSI OCHOBHBIX 00pPa30BaTeIbHbIX MPOrpaMMm

Auredpa
Kopuu u crenenu. Kopenb crenenu n > 1 u ero coiicta. CTeneHs ¢ paliioOHaIbHbIM [10KA3aTeNeM U

ee cBolicTBa. [loHaTune o creneHu ¢ AeHCTBUTENLHBIM HoKa3areneM. CBOMCTBA CTECIICHHU C
NEUCTBUTEILHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapudm uucna. OcHOBHOE jorapudMuyuecKoe ToxecTBo. Jlorapudm npousBeaeHus,
YaCTHOTO, CTENIEHU; IIEPEX0/l K HOBOMY OCHOBAHMIO. [{eCATHUYHBIN U HATypabHbIN JIOTapU(PMBI,
YHCIIO €.

[IpeoOpa3zoBanms MPOCTEHIITNX BBIPAKEHUH, BKIIIOYAIOIINX apru(hMETUUECKHUE OTIIepaliy, a TAaKXKe
OTICPAIIMIO BO3BEJACHHS B CTEIICHD U ONEPAIIUIO JIOrapu(PMUPOBAHHMS.

OcHoBbl TpuronomeTpuu. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC NPOU3BOJILHOTO yria. Pannannas
Mepa yria. CHHyC, KOCHHYC, TAHT€HC M KOTaHTeHC Yucia. OCHOBHBIE TPUTOHOMETPHUUECKUE
TOXECTBA.

®opmyinsl ipuBeaeHuss. CHHYC, KOCHHYC M TAHT€HC CYMMBI M pa3HOCTH JIBYX yriioB. CHHYC U
KOCUHYC ABOMHOTO yria. @opMyisl MOJOBUHHOTO yria. [Ipeobpa3zoBaHust CyMMBI
TPUTOHOMETPHUECKUX (YHKIIMI B MPOU3BEACHHUE U IPOU3BENICHUS B CyMMY. BripakeHue
TPUTOHOMETPHUECKUX (PYHKIIMI Yepe3 TaHTeHC MOJIOBUHHOTO aprymeHTa. [Ipeobpa3oBanus
MPOCTEUIINX TPUTOHOMETPUUECKHUX BBIPAXKEHUII.

IIpocreiiline TPUrOHOMETPUYECKUE YPaBHEHUS. PellIeHU TPUTOHOMETPUUECKUX YPABHEHUN.
IIpocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA.
ApKcuHyC, apKKOCHUHYC, apKTaHI€HC YUCIIA.

DOyHKIUH

Oynaknuu. O61acTh ONpeAesieHns] 1 MHOXKeCTBO 3HaueHui. ['paduk ¢pyrkuun. [Toctpoenne
rpaduKoB QYHKIUH, 3aJaHHBIX Pa3TUUYHBIMU criocobamu. CBoicTBa GYyHKIMNA: MOHOTOHHOCTb,
YETHOCTh M HEYETHOCTD, IEPHOANIHOCTh, OTPAHUICHHOCTh. [IpOMEKYTKH BO3pacTaHus i yOBIBaHUS,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYeHHUs1, TOUKH SKCTpPEeMyMa (JIOKaJIbHOT'0 MaKCUMyMa U MUHUMYMA).
['paduueckas naTepnperanus. [IpuMeps! QyHKIIMOHATBHBIX 3aBUCHIMOCTEN B pEalIbHBIX IPOIIECCaX
U SIBJICHUSX.

O6patHas ¢pyuknus. O6nacTh onpezeneHus U 00acTh 3HaYeHU oopaTHoN pyHKIMU. ['padux
o0paTHON (hyHKIMH.
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CrenenHast (yHKIHMS C HATypaJlbHBIM TIOKa3aTeNIeM, €€ CBOMCTBA U IpaduK.

BepTukanbpHbie U TOPU30HTATIBHBIE ACUHMITOTHI TpadukoB. ['paduku ApoOHO-TMHEHHBIX (DYHKITHIA.
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpadUKK; NEPUOTUIHOCTD, OCHOBHOM MEPUO/I.
[TokazaTenpHas GyHKIMS (SKCTIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuueckas QyHKIUS, €e CBOWCTBA U TpaduK.

[IpeoOpa3zoBanus rpadUKoB: MapajljiesIbHbII epeHOC, CAMMETPHUS OTHOCUTEIBHO OCEil KOOpPAUHAT U
CUMMETpPHS OTHOCHUTEJIBHO Havaja KOOPAUHAT, CHMMETPHSI OTHOCHTEIBHO MPSIMOH Y = X,
pacTspKeHUe U C)KaTUe BI0JIb OCEH KOOpAUHAT.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TonsiTue o npezene nociaenoBaTesbHOCTH. CyIIECTBOBAHUE IIPEJIEa MOHOTOHHON OrpaHUYEHHON
IIOCJIE0BATENBHOCTH. J[JIMHA OKPYKHOCTHU U IUIOIIAJAb Kpyra KakK IpeJesbl II0CIe10BaTEIIbHOCTEN.
BeckoneuHo yOpIBatoiasi reOMETpUYeCcKasi IpOTPecCus  ee CyMma.

[TonsiTHE O HENIPEPBIBHOCTU (QYHKLIUU.

[TonsiTue 0 mpou3BoAHON QYyHKINH, PU3NIECKUNA U TECOMETPUIECKUN CMBICI IPOU3BOTHOM.
VYpaBHeHHE KacaTeabHOU K rpaguky ¢pyHkuuu. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, IPOU3BEACHUS,
YacTHOTO.

[Tpon3BoiHBIE OCHOBHBIX 3JIEMEHTapHbIX GyHKUUH. [IprMeHeHre mpon3BOIHON K UCCIIEI0BAaHHIO
¢Gynkuuit 1 mocrpoeHuro rpadukos. [IponsBoanbie 00paTHONM QYHKIIMHA U KOMIIO3UIIMU JTaHHOU
(GYHKIIUY ¢ TUHEHHOM.

[TonsiTre 06 OTMpeIeICHHOM MHTETrpajle Kak IUIOIIA I KpUBOJIWHEHHOU Tparenuu. [lepBooOpa3Hasi.
®opmyna Herotona-JleiOnuma.

IIpuMepsl NCIIONB30BAHKS IPOU3BOIHOM JJI HAXOKICHUS HAMJIYYILIErO PEIIEHUs B IPUKIIAHBIX, B
TOM YHCJIE COLIMATIBHO-3KOHOMMYECKHUX, 3a1adax. HaxoxieHne CKopocTH [uis IpoLecca, 3a1aHHOT0
dopmynoit unm rpadukom. [Ipumeps! npuMeHeHus uHTerpana B pu3nke u reomerpun. Bropas
IPOM3BOJIHAS U €€ (PU3NUECKUIl CMBICI.

YpaBHeHUs] M HEPABEHCTBA

Pemenne panuoHanbHBIX, TOKa3aTEIbHBIX, JIOTApU(YMUIECKUX YpaBHEHHH U HEpaBeHCTB. Pemenne
UPPALMOHAIIBHBIX YPABHEHUIA.

OcHOBHBIE IPUEMBI PELICHUS CUCTEM YpaBHEHMI: TOACTaHOBKA, AJIreOpandecKkoe CII0KEeHHE,
BBEJICHUE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTH YPaBHEHUM, HEPABEHCTB, CUCTEM. Pellienne
IIPOCTEUIINX CUCTEM YPABHEHMH C IByMsI HEU3BECTHBIMU. PenieHne cCucTeM HEPABEHCTB € OJTHOM
IIEPEMEHHOM.

Hcnonp3oBaHue cBOMCTB U rpaduKoB (PyHKIUI NpU pEeLIEHUH YpaBHEHUH U HEpaBeHCTB. MeToj
uHTEepBaJIOB. M300pakeHne Ha KOOPIMHATHON MIIOCKOCTH MHOXKECTBA pEeIIeHUI ypaBHEHUH 1
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CHCTEM.

IIpuMeHeHre MaTeMaTUYeCKUX METOOB IS PEILIECHUS COAEPKATEIbHBIX 3a1a4 U3 Pa3IMYHbIX
oOnactell HayKu U pakTUKU. VHTepripeTanus pe3yapTaTa, y4eT peaJbHbIX OrpaHUYCHHH.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BepPOSITHOCTEH

TabnuuHoe u rpaduyeckoe npeacTaBieHle JaHHbIX. YHCIOBbIe XapaKTEPUCTHKH PSI0B TaHHBIX.
[ToouyepeaHslii 1 OJTHOBPEMEHHBINM BHIOOP HECKOIBKUX 3JIEMEHTOB U3 KOHEYHOI'O MHOKECTBA.
®opmyIibl yrciia epecTaHOBOK, COUETaHM, pa3MerieHuil. PerieHne KoMOMHATOPHBIX 3a/1a4.
®opmyna ounoma Herotona. CBolicTBa OMHOMHANBHBIX K03 duiueHToB. Tpeyronpuuk [lackans.
DJeMeHTapHbIe U CI0XKHbBIE cOOBITHS. PaccMoTpeHHe cilyuaeB M BEpOSTHOCTh CYMMbI HECOBMECTHBIX
COOBITHIA, BEPOATHOCTH MPOTHUBOMOJIOKHOTO COOBITUS. [IOHATHE O HE3aBUCUMOCTH COOBITUH.
BeposTHOCTB M cTaTUCTHYECKAs YaCTOTa HACTYIUIEHUS COOBITHSL. Perenue mpakTHUecKux 3a1ad ¢
MIPUMEHEHHEM BEPOATHOCTHBIX METO/IOB.
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I'eomerpus

[Ipsimble 1 IIIOCKOCTH B ITpocTpaHcTBe. OCHOBHBIE MOHATHUSI CTEPEOMETPHUH (TOUKa, IIpsimMas,
IJIOCKOCTh, IPOCTPAHCTBO).

[lepecekaromuecs, napauieabHbIe U CKPEIIMBAIOIINECS MPSAMbIE. YTOJI MEXKIY MPSIMBIMU B
npoctpanctse. [lepnenaukynspHocTs npsimbix. [lapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMON U
IUIOCKOCTH, NMPU3HAKU U cBoiicTBa. Teopema o Tpex neprnenaukynspax. [lepnenaukynsp u
HAKJIOHHAS.

VYron Mexay npsaMoi U miockocThio. [lapanienbHocTh m1ockocTel, nepneHAuKyIIpHOCTh
IJIOCKOCTEM, MPU3HAKU U CBOMCTBA. [IByrpaHHbIN yroJ, JMHEHHBIMA YTOJl ABYTPAHHOTO yTJIa.
PaccTosiHus OT TOUKM 110 TIIOCKOCTU. PaccTosiHue oT mpsiMOi A0 TIOCKOCTH. PaccTosHue Mexny
NapauIeJIbHBIMU IIJIOCKOCTSAMU. PaccTosiHue MKy CKpeIMBatOIIMMHUCS IPSMBIMH.
[TapanmnensHoe npoekTrpoBanue. [1nomans opToroHabHON MPOSKIIUU MHOTOYTOJIbHUKA.
N300pakeHre mpoCTpaHCTBEHHBIX (pUTYD.

Muororpannuku. Bepmmnsl, pedpa, rpaHi MHOrorpanHuka. Pazseptka. MHOrorpaHHble YIibl.
Boinykinbie MHOrorpanHuku. Teopema Dinepa.

[Tpusma, ee ocHOBaHus1, O0KOBbIE pedpa, BbICOTA, OOKOBAs MOBEPXHOCTh. [IpsiMast 1 HakIOHHAS
npusMa.

[TpaBunbHas npusma. [Tapannenenunen. Kyo6.

[Tupamua, ee ocHoBaHUEe, OOKOBBIE pedpa, BHICOTA, OOKOBAsi IOBEPXHOCTH. TpeyroibpHas mupamMusa.
[IpaBunbHas nupamuaa. Y cedeHHasi MUpaMuaa.

Cummerpuu B KyOe, B apajjiesienuIeie, B npu3Me u nupamuje. [lostue o cuMMeTpuu B
pOCTpaHCTBe (LIEHTpalIbHAs, OCeBast, 3epKaibHas). [I[pumMepbl cHMMETpHH B OKPY>KAIOLIEM MHpE.
Ceuenus xKy0a, IpU3MBbI, TUPAMUJIBL.

[IpencraBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadaAp, OAEKadIP U UKOCAIP).
Tena u noBepxHocTH BpameHus. L{unuuap u konyc. Ycedennsiii konyc. OCHOBaHUE, BBICOTA,
00KOBas MMOBEPXHOCTb, 00pa3yroias, pa3BepTka. OceBble CEUYCHHS U CEYCHHUS MapalieIbHbIE
OCHOBAHHUIO.

[ap u chepa, ux ceueHus, kKacareabHas INIOCKOCTh K cdepe.

OOBeMEBI Tel ¥ IO UX moBepxHocTel. [Torstre 06 oobeme Tena. OTHOIICHHE 00BEMOB
MOAOOHBIX TEIL.

®opmyisl 00beMa Kyda, IpSIMOYTOJIBHOTO Tapajlieenuneia, Mpu3Mbl, TUIHHApPa. DopMyIibl
o0bema mupaMubl U KoHyca. @opMyIibl MIIOIMIAU TOBEPXHOCTEN IUIUHAPA U KoHyca. DOpMYIIbI
o0bema mapa u miomaau chepsl.

Koopaunatsl 1 BeKTOpsL. JlekapToBbl KOOpAUHATHI B MpocTpaHcTBe. DopMysia pacCTOAHHS MEXITY
JIBYMsI TOUKaMU. Y paBHEHUS cepbl U miaockocTu. @opMyiia paccTOSHUS OT TOYKU JI0 MIIOCKOCTH.
BexTopsl. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. Ci105K€HHE BEKTOPOB U YMHOKEHHE BEKTOpa Ha
ymcio. Yroa Mexay Bekropamu. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Konnuneapusle BekTophl. Pa3nokeHne BEKTOpa Mo ABYM HEKOJJITMHEAPHBIM BEKTOPAM.
Komnuianapasie BekTopbl. Pa3noxeHue no TpeM HEKOMILIaHAPHBIM BEKTOPaM.

10 kaacc. MaTeMaTukKa

Ne n/mn [lepeueHb KOHTPOJIBHBIX PadOT KonunuectBo
4acoB

1 BxoaHast koHTposbHast paboTta 1

2 KonrtponbHast pabora no teme «/lefictBurenbHbie yncaa. CreneHsb ¢ 1

JNIEUCTBUTEIILHBIM ITOKA3aTeJIEM)

3 KonTponbHas pabota no teme «AKCHOMBI cTepeoMeTpui. Bzaumuoe 1
PAaCIIOJIOKEHUE TPSIMBIX, IPSIMOM U INTIOCKOCTH».
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4 KonrponsHast pabora mo teme «CreneHHas QyHKIHSD» 1
5) Konrtponbnas padora o teme «llapaniensHOCTh MPSAMBIX U 1
IIJIOCKOCTEM. »
6 Kontponbhas pabora mno teme «I[lokazarenpHas (GyHKIHS» 1
7 Kontponbnas pabora mo teme «Jlorapudpmuueckas (QyHKIUS» 1
8 KonrponbHast pabora mo Teme [lepneHAUKYISIPHOCTh MPSIMBIX H 1
TUIOCKOCTH
9 KonrponsHas pabora o teme «Tpuronomerpudeckue GopMysny 1
10 KontponbHas padoTa mo teme « MHOTrOrpaHHUKH 1
11 KontponbHas padota «TpuroHoMeTpruiecKue ypaBHEHHS 1
12 Hrorosas koHTpobHas paboTa 1
11 knacc. MaTtemaTtuka
Ne /i [lepeueHb KOHTPOIBHBIX PabOT KommnuectBo
4acoB
1 Kontponbhas pabota no reme «Tpuronomerpuieckue 1
byHKIII
2 Kontponbnas pabora «{ununmp, konyc, map» 1
3 Konrtponbnas padora mo teme «[IponsBogHas u e€ 1
T€OMETPUYECKUN CMBICIT»
4 KonTponbHast pabota no teme 1
«[IprmeHeHmne MPON3BOAHON K UCCIICAOBAHUIO (PYHKIIUII
5 Konrponbnas pabora no reme «IlepBooOpazHas U MHTErpam» 1
6 KonrtponbHas padora no reme «O0bEMBI TEM» 1
7 KonTponbHas pabota no teme «BekTopbl B IpOCTPaHCTBEY 1
8 KonrtponbHas padora no reme «KoMOMHATOpPHUKA U JIEMEHTHI 1
TEOPHH BEPOSTHOCTH
9 KonTponbhas pabota no Teme «JIuHeliHble ypaBHEHUS U 1
HEPaBEHCTBA C IBYMsI IEPEMEHHBIMI
10 KonTponbhas pabota no teme «KoopauHaThl TOUKH U 1
KOOPJIMHATBI BEKTOPa»
11 KonrtponsHas padora «CkansipHOe IPOU3BECHUE BEKTOPOB B 1
npocTpaHcTBe. [IBrkeHus»
12 Hrorosast koHTpOIBHAS paboTa 1
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TeMaTnuyeckoe NJIAHMPOBAHUE

10 k1acc. MaTeMaTukKa

Ne i/t Pazgen, Tema KonnuectBo
4acoB
1 [ToBTOpenue 3
2 BBenenue B crepeoMeTpuio 3
3 CreleHs ¢ JeNCTBUTENRHBIM ITI0KA3aTeIeEM 11
4 [TapamiensHOCTh IPSIMBIX U TIOCKOCTEH 16
5 Crenennas GyHKIUS 12
6 [lepneHIUKYISIPHOCTD NMPSMBIX U INIOCKOCTEN 18
7 [NokazarenbHast QyHKIHS 10
8 Jlorapudmuueckas GyHKIUSA 15
9 Tpuronomerpuyeckue GopmMysl 16
10 MHororpaHHUKH 11
11 TpuronomeTpuyeckue ypaBHEHHUs 14
12 [ToBTOpEeHue 11
Hroro 140
11 knacc. MaTemaTHKa
Ne /i Pasnen, Tema KomuuectBo
9acoB
1 Tpuronomerpuueckue GyHKIUU 11
2 Tena 1 MOBEPXHOCTH BpaIllCHUS 16
3 [IponsBoaHasA U €€ rTeOMETPUYECKU CMBICII. 18
4 [IpumeneHne Mpon3BOIHON K HCCIEI0BAHUIO (DYHKIIMH. 13
5 OOBEMBI TEN 15
6 IlepBooOpazHas 1 UHTETpa 10
7 KomOuHaTopuka u 37€MEHTBl TEOPUU BEPOSITHOCTU 12
8 Bekrtops! B mpocTpaHcTBe 9
9 YpaBHEHHsI U HEPABEHCTBA C IBYMsI II€PEMEHHBIMHU 7
10 Meroa koopAuHAT B IPOCTPAHCTBE 14
11 [ToBTOpEHHE 11
Hroro 136
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