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1. Ilnannpyemble pe3yabTAaThl OCBOCHUS YU4eOHOI0 peaMeTa.

1.1. ®opMupoBaHMe JUYHOCTHBIX Pe3yJbTATOB B PAMKaX yueOHOro npeamera «MaremaTukay.
JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOMIEHUI 00y4yamomuxcsi K cede, K CBOeMY 3/10POBbIO, K
MO3HAHUIO cels:

— oOpueHTauus oO0yyaroumxcs Ha JOCTHKEHHE JIMYHOTO CYACThs, pealM3alfi0 I[MO3UTHUBHBIX
KU3HEHHBIX TEPCIEKTUB, HMHUIMATUBHOCTh, KPEATHUBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEACNICHUI0, CIOCOOHOCTh CTAaBUTh LEJIU U CTPOUTH KU3HEHHBIE I1JIaHbL;

— TOTOBHOCTh M CIOCOOHOCTH OOecrneuuTh cebe W CBOMM OJM3KHM JIOCTOMHYIO JKHU3HBb B Ipollecce
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;

— FOTOBHOCTh U CIIOCOOHOCTH OOY4YarOIIMXCsl K OTCTAaMBAaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOIO
MHEHHS, TOTOBHOCTh M CIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3HMIMIO MO OTHOIIECHHIO K
OOIIECTBEHHO-TIOJUTHUYECKUM COOBITUSM MPOLLIOT0 M HACTOSAIIET0 Ha OCHOBE OCO3HAHUS U
OCMBICJIEHUS HCTOPHUH, TyXOBHBIX LIEHHOCTEWU U TOCTUKEHUI HALIEH CTPAHBI;

— F'OTOBHOCTb U CIIOCOOHOCTH 00YYaIOIIUXCSl K CAMOPA3BUTHUIO U CAMOBOCIUTAHUIO B COOTBETCTBUH C
00IIe4eTIOBEYECKIMH [IEHHOCTSIMU U HJI€aJlaMH TPa)XIaHCKOTO 00IIEeCTBA, MOTPEOHOCTH B (PU3UIECKOM
CaMOCOBEPILIEHCTBOBAHUHY, 3aHATUAX CIOPTUBHO-03I0POBUTEILHOM AESTEIbHOCTHIO;

JIuuHOoCTHBIE pe3yibTaThl B cdepe oTHomeHuil oOydaromuxcsas k Poccmu kak k Pogune
(OteuectBy):

— poccuiickas MAEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHHIO POCCHICKOM HAEHTUYHOCTH B
MOJIUKYJIBTYPHOM COIIMYME, YyBCTBO MIPUUYACTHOCTU K UCTOPHUKO-KYJIBTYPHOM OOIIHOCTH POCCHICKOTO
Hapoja U cynpbe Poccuu, maTpuoTusm, rOTOBHOCTD K CIy>KeHUI0 OTe4ecTBY, €ro 3alluTe;

— YBaX€HUE K CBOEMY Hapoj]y, YyBCTBO OTBETCTBEHHOCTH Iepes] PoamHo, ropocTu 3a CBOM Kpai,
cBOI0 PomuHy, mnpomuioe M HacTosllee MHOTNOHAMOHAIBHOrO Hapoja Poccuum, yBaxkeHue K
roCy/IapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH).

JInuHoCcTHBIE pe3yabTaThl B c(epe OTHOLIEHWH 00y4alOIIUXCA K 3aKOHY, IOCYAapCcTBY M K
rPaxAaHCKOMY 001eCTBY:

— TI'PaXXJAHCTBEHHOCTb, I'PAXKJIAHCKas ITO3MIMS AaKTHBHOIO W OTBETCTBEHHOIO WIEHAa POCCUICKOIO
o0IIecTBa, OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIE TpaBa M OOS3aHHOCTH, YBaXKAalOIIETO 3aKOH W
MIPaBOIOPSIIOK, OCO3HAHHO MPHUHHMMAIOIIErO TPaJAMIMOHHBIE HAllMOHAJIbHBIE M OOIIEYeIOBEYECKUE
TYMaHUCTHYECKHE U JeMOKPAaTHYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOM KU3HU;

— TpU3HAHUE HEOTUYKIA€MOCTH OCHOBHBIX IpaB M CBOOOJ 4YEJIOBEKa, KOTOpbIE INPUHAAJIEKAT
KKIOMY OT POXKJICHHUS, TOTOBHOCTh K OCYIIIECTBICHHIO COOCTBEHHBIX MPaB U CBOOOJ 0€3 HapyIIeHUs
npaB ¥ cBOOOJA JIPYrux JIUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa M CBOOOJABI YeNOBEKa U
rpaXJaHWHA COTJIACHO OOIIENpPH3HAHHBIM MPUHIMIAM M HOpMaM MEXIYHapOJHOTO IpaBa U B
cootBercTBUM ¢ KoHcTuTynmen Poccuiickon ®@enepannu, paBoBas U MOJIMTHYECKAsi TPAMOTHOCTB;

— MHPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAayKH M OOIIECTBEHHOM
MIPaKTUKH, OCHOBAHHOE Ha JUAJIOTe KYJbTYp, @ TAaKK€ pa3IU4HbIX (OpM OOIIECTBEHHOTO CO3HAHMSI,
OCO3HaHUE CBOET0 MECTa B MOJIMKYJIBTYPHOM MHUpE.

JIn4HOCTHBIE Pe3yJIbTaThl B c(hepe OTHOLIEHHUH 00yYAOIIMXCH C OKPYKAIOIIMMHU JIOAbMM:

— HpPABCTBEHHOE CO3HAHUE M TIOBEJCHHWE Ha OCHOBE YCBOEHHUS OOIIEYEOBEYECKUX ILIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS U TMOBEICHHS B MOJMUKYJITYPHOM MHpE, TOTOBHOCTH U CIIOCOOHOCTH BECTHU
IUANoT C APYTMMH JIIOJBMHU, JIOCTUTaTh B HEM B3aMMOIMOHMMAHHUS, HAXOIUTh OOIIME LEeTu U
COTPYAHUYATH JIJISI UX IOCTHIKCHUS;

— TMPUHATHE TYMaHUCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBaXXUTEIbHOE U J0OpOKenaTenbHOe
OTHOILIEHNUE K JIPYrOMY YE€JIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO;

— CIIOCOOHOCTH K COMEPEKUBAHUIO U (POPMHUPOBAHUE TTO3UTUBHOTO OTHOIICHHS K JIFOJSIM, B TOM YHUCIIE
K JIUI[aM C OTPaHMYCHHBIMU BO3MOXXHOCTSIMHU 37I0POBbSI U WHBAJUJaM; O€peKHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIIEHUE K (PU3NYECKOMY H MCHUXOJOTHYECKOMY 370POBBIO JIPYTUX JIOACH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIb;

— pa3BUTUE KOMIIETCHIIMI COTPYAHUYECTBA CO CBEPCTHHUKAMH, JETbMU MIIQJIIETO BO3paCTa,
B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIe0BATEIBCKOM, MPOSKTHON 1
JIPYTUX BUAAX JEATEIbHOCTH.



JInuyHOCTHBIE pe3yabTaThl B chepe OTHOLICHHH 00y4aIOIIUXCH K OKPYKAKOLIEMy MHPY, sKMBOMH
Npupoje, Xy/105KeCTBEHHOM KyJIbType:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH, 3HAUMMOCTH HayKH,
TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BJaJ€HHE JOCTOBEpHON uHGopMmanueil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM HayKH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HaHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCJIE CaMOOOPa30BaHHIO, HAa MPOTSHKEHUN BCEi
KU3HU; CO3HATEJIHbHOE OTHOIIEHHE K HEeMpephIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEHIHON
npodeccnoHanbHOM U 0OLIECTBEHHOM AEATEeIbHOCTH;

— DKOJIOTHYECKAs KyJIbTypa, OEpe’KHOE OTHOIICHHUS K POJHOM 3emiie, IpUpoaAHbIM OoraTtcTBaM Poccun
U MHpA; MOHUMAHHME BIMSHUSA COLUMAIbHO-DKOHOMHUYECKHX MPOLECCOB HA COCTOSIHUE NMPUPOJHON M
COLIMAJIbHOW CpEe/ibl, OTBETCTBEHHOCTh 3@ COCTOSIHUE IPUPOJHBIX PECYPCOB; YMEHHUS U HaBbIKU
Pa3yMHOI'O MPUPOJONOJIb30BaHUs, HETEPIHMOE OTHOIICHHE K JEUCTBUSAM, NIPUHOCSIIUM BpE.
HKOJIOTUH; TPHOOPETEHUE OMBITA SKOJIOTO-HAIIPABICHHOHN 1S TETBHOCTH.

JIMYHOCTHBIE Pe3yJbTAaThl B cepe OTHOLIEHHS] 00y4alwIIMXCAd K TPYyAy, B cepe CONUAIBHO-
IKOHOMMYECKHMX OTHOIICHUM:

— OCO3HaHHBIA BBIOOp Oynymied mnpodeccur Kak MHyTh M CIHOCOO peanu3alud COOCTBEHHBIX
KU3HEHHBIX IJIaHOB;

— TOTOBHOCTh OOYYarIIMXCS K TPYJIOBOW MPOdECCHOHANBHON AEATEIbHOCTH KaK K BO3MOKHOCTH
YYacTHsI B PELICHUN JIMYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIeM;

— MOTPeOHOCTh TPYAUTHCS, YyBaKEHHWE K TPYAy M JIOAIM TpyAa, TPYIOBBIM JOCTHKCHHSIM,
N0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIIEHHWE K pa3HbIM BHUJAM  TpPYAOBOMH
NEeSATEIbHOCTH;

— TOTOBHOCTh K CaM0O00CITy>KHBaHHUIO, BKJI0Uasi 00y4eHHUE U BBIIIOJIHEHUE JTIOMAIIHUX O0S3aHHOCTEH.
JIMYHOCTHBIE pe3yabTaTbl B cepe (PU3MYECKOr0, ICUXOJOIMYECKOro, COUMAILHOIO M
aKaJgeMH4ecKoro 0,1aromnoJry4yus o0y4arommxcs:

— ¢usnyecKoe, SMOIMOHATBHO-TICUXOJIOTHUECKOE, COI[HAIbHOE OIaronoiyurne o0y4daromuxcs B )KU3HHA
o0Opa3oBaTeNpHON OpraHM3aliy, OUIYIIEHUE JIeThbMHU O€30MACHOCTH M ICHXOJIOTMYECKOro KoMgopra,
MH(POPMAIIMOHHOHN 0€301MacHOCTH.

1.2. ®opmupoBanmne MetanpeaMeTHbIX Y Y/l B pamkax yueOHoro npeamera «MaTteMaTuKay.
PerynstuBubie YY /]|

BbInyCKHUK Hay4YuTCH:

— CaMOCTOSITENIBHO OMNPENENATh LENW, 3aJaBaTh IapaMeTpbl M KPUTEPUHU, IIO0 KOTOPBIM MOYKHO

ONPELEINTh, UTO LIEJIb JOCTUTHYTA;

— OILICHMBAaTh BO3MOJKHBIE TIOCIEACTBUSA JOCTH)KEHHMS IIOCTABICHHOW LEIUW B JCSATEIBHOCTH,

COOCTBEHHOW >KM3HM M KM3HM OKPYKAIOLIMX JOAEH, OCHOBBIBAsICh Ha COOOpPaKEHUSX 3TUKU H

MOpaJIH;

— CTaBUTh U (HOPMYITUPOBaTh COOCTBEHHBIE 33Jaul B 00pa30BaTEIbHON JEATENIBHOCTH U KHU3HEHHBIX

CUTYaIUX;

— OLIEHMBATh PECYpPChl, B TOM YMCJIEe BpeMs M Ipyrue HemaTepualbHble pecypchbl, HEOOXOAUMBIE IS

JOCTH>KEHHSI TIOCTABJICHHOM LEJIH;

— BbIOMpATh MyTh JOCTHMKEHHUS LIENH, MJIAHWPOBATh PELICHHWE IMOCTABJICHHBIX 3a]ad, ONTUMHU3UPYS

MaTrepualibHble U HEMATEepUaJIbHbIE 3aTPaThI;

— OpraHMu30BbIBaTh PPEKTUBHBIN MOUCK PECYpCOB, HEOOXOTUMBIX ISl JOCTHKEHHUS MOCTaBIEHHON

eI,

— COIIOCTABIIATH ITOJYYEHHBIN pe3yJIbTaT AEATEIbHOCTH C ITIOCTAaBICHHOM 3apaHee LENIbI0

IToznaBaresbHbIe YY /][
BorinycKkHUK HAy4YuTCH:

— WCKaTh M HAaxOJIUTh OOOOIICHHBIC CIIOCOOBI pEIICHHS 3aJad, B TOM YHCJE, OCYIICCTBIIATH
pa3BepHyThI WHGOPMALMOHHBI TOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (ydeOHblE U
TMO3HABaTEJIbHBIC) 3a1aUH;



— KPUTHYECKU OLCHMBATh M HWHTEPIPETUPOBATh MHPOPMALMIO C pa3HBIX IMO3UIMHA, paclo3HaBaTh U
(buKcupoBaTh NPOTUBOPEUHS B NH(OPMALIMOHHBIX UCTOUHUKAX;

— HCIIOJIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMaTUUECKNUE CPEACTBA JUIS NPEACTABICHUS CYLIECTBEHHBIX
CBsI3€l M OTHOILEHHH, a TAaKXKe IPOTUBOPEUUH, BHISIBIEHHBIX B NH(OPMALIMOHHBIX UCTOYHUKAX;

— HAaXOJUTh U NPUBOJUTH KPUTUYECKUE apTyMEHTHl B OTHOLUIEHUM JEHCTBUM U CYXIEHUH JIpyroro;
CIIOKOMHO M pa3yMHO OTHOCHTbCA K KPUTMYECKMM 3aMEYaHUSAM B OTHOLIEHHH COOCTBEHHOIO
CYKIEHMSI, paCCMAaTPUBATh UX KaK pECYpC COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJUTb 3a paMKH Y4YyeOHOro MpeAMeTa U OCYIIECTBIATH Il€JICHANPABICHHBIA IOUCK
BO3MOKHOCTEH IS IIUPOKOT0 NEPEHOCA CPEACTB U CIIOCOO0B AEHCTBUS;

— BBICTPauWBaTh HMHIMBUAYAIBHYIO OOpA30BaTEIbHYIO TPACKTOPUIO, YUYHUTHIBas OTPAaHHYEHHS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYECHUS;

— MEHSTh U yAEpPKUBATh pa3Hble MO3ULIUN B IO3HABATEIbHOM J1€ATENbHOCTH.

KommyHukatusubie YY /|
BbINyCKHUK HAYYHUTCS:
— OCYILECTBIISITh JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3pPOCIBIMU (KaK BHYTpU
o0pa3oBaTeNnpHON OpraHu3alliu, TaKk M 3a ee MpeaesaMu), MoAdupaTh MapTHEPOB AJS JAETOBON
KOMMYHHMKAIIUM HCXOJs M3 COOOpak€HUN pe3ylbTaTUBHOCTH B3aUMOJCHCTBHUS, a HE JMYHBIX
CHMIIaTHI;
— IpU OCYIIECTBJICHUH TPYIIOBON PabOTHI OBITH KaK PYKOBOJHUTEIEM, TaK W YWICHOM KOMaHIbI B
pasHbIX poJsX (TeHepaTrop uaei, KpUTUK, UCIIOTHUTENb, BEICTYHAIOIIHMA, SKCIEPT U T.11.);
— KOOPJIUHHUPOBATH U BBITIOIHATH PadOTy B YCIOBHSX PEATBHOTO, BUPTYAJILHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICICTBUS;
— Pa3BEpHYTO, JIOTMYHO M TOYHO M3Jararb CBOK TOYKY 3pPEHHUs C MCIOJIb30BaHUEM aJEKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3bIKOBBIX CPECTB;
— pacro3HaBaTh KOH()IMKTOTEHHBIE CUTYallud M MPEJOTBpaIaTh KOHGIUKTHI O UX aKTUBHOHN (asbl,
BBICTpAauBaTh [EJIOBYI0 U O0pa30BaTelIbHYI0O KOMMYHHUKAIIMIO, HM30€ras JHMYHOCTHBIX OLEHOYHBIX
CYXJICHUU.

1.3. ®opmupoBanmne npeIMeTHbIX Pe3yJILTATOB YU4eOHOTro npeamera «MaTeMaTHKay.

B pe3yabTtaTte uM3ydyeHusi ydeOHoro mpeamera «MVaremMaTHKa» Ha YPOBHE CpPeIHEro o00IIero
o0pa3oBaHus:

BbinmyckHuK Ha 0230BOM YPOBHE HAYYHMTCH:
Dnemenmovl meopuu MHONCECHE U MAMEMAMUYECKOU JI02UKU

- OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHATUSAMH: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXKECTBaA,
MIOJIMHOXKECTBO, MepeceyeHne U OOBbeAMHEHHE MHOKECTB, YHCIOBBIE MHOKECTBA Ha KOOPAMHATHOM
IIPSIMOM, OTPE30K, UHTEPBA;

- omepupoBaThb Ha 0a30BOM YpOBHE TMOHATUSIMHU: YTBEPXKICHHE, OTPUIIAHWE YTBEPKICHMUS,
WCTUHHBIE U JIO)KHbIE YTBEP)KICHUS, MPUYHMHA, CIEJICTBUE, YACTHBINA Cilydail OOLIEro yTBEpKIEHUS,
KOHTPIPUMED;

- HaXOAUTh NepecedeHre M OObEIUHEHHE JBYX MHOXKECTB, MPEACTAaBICHHBIX I'paduyecKku Ha
YUCJIOBOU MPSIMOM;

- CTPOUTh HA YHCIOBOM MpPSAMOM IOJMHOXECTBO YHMCIOBOI'O MHOXECTBA, 3aJaHHOE
IIPOCTEUIINMHU YCIIOBUSIMH;

- pacrio3HaBaTh JIO)KHbIE YTBEP)KACHHUS, OIIMOKM B PpACCyXJIEHHUSIX, B TOM YHCIE C
HCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

= HUCIIOJIB30BAaTh YHUCIIOBBIE MHOXCECTBA Ha KOOpI[I/IHaTHOf/'I HpSIMOI\/JI IJIL OIMMUCAaHUsS PCaJIbHBIX
MPOLECCOB U SIBJICHUI;

- MMPOBOAUTD JIOTUYCCKUC PACCYKIACHUSA B CI/ITyaLII/IHXHOBCGI[HCBHOﬁ JKHU3HU



Yucna u eévipasricenus

- OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSMU: LIEIO€ YHUCIIO, NEIUMOCTh YHCEN, OOBIKHOBEHHAS
npoOb, necsiTUyHast ApoOb, PalMOHAIBHOE YHCIIO,MPUONMKEHHOE 3HAYEHHWE YHWCIA, 4YacTb, OIS,
OTHOIIICHUE, TIPOIICHT, MOBBIIIICHHE U TOHWKEHUE HA 3aJIaHHOE YHCIIO MPOIIEHTOB, MacITab;

- omepupoBaTth Ha 0a30BOM ypOBHE MOHATUSAMH: JorapudM 4UYHCIA, TPUTOHOMETPHUECKAs
OKpY>KHOCTB, T'paJycHas Mepa yrja, BEJIMYMHA YIJa, 33JaHHOTO TOYKOW Ha TPUTOHOMETPUYECKOMH
OKPYKHOCTH, CHHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC YIJIOB, UMEIOIIUX MPOU3BOJIBHYIO BETHUHUHY

- BBIIOJHATH apu(pMeTHyecKue AeUCTBUSA C IENBIMU U PAllMOHATbHBIMU YHCIIAMU;

- BBIIOJHATH HECJIOXHbIE MPeoOpa30oBaHMsl YHCIOBBIX BBHIPAKEHUH, COMIEPKAIINX CTEIEHU YHUCEIl,
00 KOPHU U3 YrCe, TM00 JToraprudMbl YUCEIT;

- CpaBHHMBaTh pallMOHAJILHBIC YHCIIA MEXKIY COOOM;

- OIICHHMBAaTh M CPABHUBATH C PAI[MOHAJIBHBIMU YUCIIAMHU 3HAYEHUS 1IEJIBIX CTENeHel uncen, KopHeil
HATYypaJbHON CTENEHH U3 YHCE, JIOTAPU(PMOB YHCEIT B IPOCTHIX CIYYasiX;

- u300pakaTh TOYKaMH Ha YHCIOBOW MPSIMOI LIeJIbIe U PalliOHAIbHBIC YHCIIA,

- u300pakaTb TOYKaMHU Ha YMCIIOBOW MPSIMOH IIeTIbIe CTETIEHHU YMCEll, KOPHU HATYPaJbHON CTETIEHU
U3 YHCEI, JIOTapu (MBI YMCeT B IPOCTHIX CIIydasix;

- BBHINOJHATH HECJIOXHBIC MPEoOpa3oBaHMsl INENbIX H JAPOOHO- PANMOHAIBHBIX OYKBEHHBIX
BBIPAKCHUI;

- BBIpaXkaTh B MPOCTEUIINX CIy4asiX U3 PaBEHCTBA OJHY MEPEMEHHYIO Yepe3 APYTHUeE;

- BBIUHCHATH B MPOCTHIX CIy4asX 3HAYCHHs] YUCIIOBBIX M OYKBEHHBIX BBIPRKCHUU, OCYIIECTBISS
HE0OXO0IUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHus;

- u300paxaTh CXeMaTHYECKH yTOJI, BEJIMUYMHA KOTOPOrO BhIpaKeHa B rpalycax;

- OICHUBATh 3HAKU CHHYCAa, KOCHHYCA, TAHT€HCA, KOTAaHT€HCAa KOHKPETHBIX YTJIOB.

B nosceonesnoti scuznu u npu usyuenuu oOpyeux yueOHulx npeomMemos:

- BBINOJHATH BBIYUCIICHUS MIPH PEIICHUH 33714 MTPAKTHIECKOTO XapaKTepa,

- BBINONHATH TMPAKTUYECKHUE pPACUYeThl C HCIIOJB30BAHHEM IMPH HEOOXOAMMOCTH CIPABOYHBIX
MaTEepUajIOB U BEIYUCIUTEIBHBIX YCTPOUCTB;

- COOTHOCHUTH pealbHbIe BEIMYMHBI, XapPaKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO MHpa C HX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMH;

- HUCHONB30BaTh METOJbI OKPYTJCHHS, MPUOIMKEHHS M MPUKHUIKHU MPU PEHICHUH MPaKTHYECKHX
3a7a4 IIOBCEIHEBHON KU3HU

Ypasnenusa u nepagencmea

- Pemats nuHelHbIE ypaBHEHUS U HEPABEHCTBA, KBaApaTHbIC YPaBHEHNUS;

- pemars jnorapupmudeckue ypasuenns sunalog,(bx + ¢) = d u npocreitimme HepaBeHcTBa
supa log, x < d

- pcuiaTh NOKa3aTCIbHBIC YPABHCHUS, BUA a(bX+C):d (FI[C d MoxHO OpeACTaBUTb B BUAC CTCIICHU C
OCHOBAaHUEM a) n HpOCTCfIIHHG HCEpaBCHCTBA BUOA a* <d (FI[C d moxxHO NpeACTaBUTb B BUIAC
CTCIICHU C OCHOBAHUCM a);.

- NOPUBOAUTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEUILIET0 TPUTOHOMETPUUYECKOTO YPaBHEHHUS BUA:
Cos X=a, Sin X =a, tg X =a, ctg X=a, r1me a - TaOJMYHOEC 3HAYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPUYECKON (QYHKITHH.

B nosceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:
- COCTaBJATH M pelmaTb YpaBHEHUS U CHUCTEMbl YpaBHEHUU TMPU PEUICHUH HECIOKHBIX
MPAKTUYECKHX 3a7a4



Dyukyuu
- OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATHIMM: 3aBHCUMOCTh BEIMYHMH, (DYHKIHS, apryMEHT U
3Ha4yeHue (PyHKIUM, 00JIaCTh ONPENETICHNUs U MHOXKECTBO 3HaUeHUN (QyHKLUH, rpaduK 3aBUCUMOCTH,
rpaduK QYHKUUH, HYTH (QYHKIUH, TPOMEXYTKHA 3HAKOIOCTOSHCTBA, BO3pAacTaHUE HA YHCIOBOM
IIPOMEKYTKE, YObIBAaHHE HA YMCIOBOM IPOMEXYTKE, HauOoJIblllee U HauMEHblIee 3HaueHNe QYHKIUN
Ha YUCIIOBOM MPOMEXKYTKE, IIEpHOANUECcKas (PyHKIUS, IEPUOI;
- omepupoBaTh Ha 0a30BOM YPOBHE NOHATUSAMM: IpsiMasi M OOpaTHas NPONOPLUOHAIBHOCTS,
JTUHEWHas, KBaJpaTH4YHAas, Jorapugmuyeckas W IoOKa3aTedbHas (YHKIWH, TPUTOHOMETPUYECKHE
byHKIUY;
- pacrno3HaBaTh rpaduKu dJI€MEHTApHBIX (YHKIMN: MPsIMON U 00paTHOW MPOMOPLUUOHAIBHOCTH ,
JUHEWHOW, KBaJIpaTUYHOM, Jorapu(MUYECKOil M MOoKa3aTeabHOH (YHKIMHA, TPUTOHOMETPUYECKHX
byHKIH;
- COOTHOCHTH TpaMKu 3JIeMEHTapHBIX (DYHKIHHA: MPSAMOW W OOpaTHOH MPOMOPIUOHAIBHOCTH ,
JMHEWHOW, KBaJpaTU4HOM, JorapuMuU4eckoil M moka3aTeabHOH (YHKIMHA, TPUTOHOMETPHUUECKUX
¢byHKuui ¢ popMmynamu, KOTOPHIMH OHH 33JJaHBbI;
- HaxoJuTb 110 rpauky NpuOIMKEHHO 3HaUEHUsI (PYHKIMM B 3aJJaHHBIX TOUYKAX;
- ompeneniatb no rpaduky cBoiicTBa (QYHKUMH (HYJIM, HPOMEXYTKH 3HAKOIOCTOSIHCTBA,
IIPOMEKYTKH MOHOTOHHOCTH, HAauOOJIbIINE M HAUMEHbIIINE 3HAYeHUS U T.I1.);
- CcTpouTh O3CKu3 rpaduka (yHKIOUM, YIOBJIETBOPSIOIIEH MpPUBEJCHHOMY Ha0Opy YCIOBUI
(mpoMeXyTKHM Bo3pacTaHusi / yObIBaHUS, 3HaYCHNE (PYHKIIMHU B 33IaHHON TOYKE, TOYKU SKCTPEMYMOB U
T.1.).

B nosceonesnoii sicuznu u npu uzyuenuu Opy2ux npeomemos:
- ompenensaTh mo TrpadukaM CBOWCTBA pPEATbHBIX MPOLIECCOB M 3aBUCHUMOCTEHM (HAuOOIbIINE U
HAaMMEHBIINE 3HAUYCHUS, TIPOMEXYTKHA BO3pPACTaHUS W YOBIBAHHS, MPOMEXKYTKH 3HAKOMOCTOSHCTBA U
T.L.);
- MHTEpIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOMN MPAKTUUECKOW CUTYaIHH.

dnemenmopl mamemMamu4ecKkozo aHanu3a

- OmnepupoBarh Ha 6a30BOM YpPOBHE MOHSATUSAMH: MPOU3BOJHAS (PYHKIMH B TOUKE, KacaTeibHas K
rpaduky QyHKUUHU, TPOU3BOAHASA QYHKLIUU;

- ompeneNniTh 3Hau€HHE NPOM3BOJHON (YHKIMM B TOYKE IO H300paKEHUIO KacaTeNbHOW K
rpaduKy, IpOBEIEHHON B 3TOW TOUKE;

- pelaTb HECIOXKHBIE 3aJa4d HAa NPUMEHEHHE CBI3U MEXIY MPOMEXYTKaMU MOHOTOHHOCTH M
TOYKaMH HKCTpeMyMa (YHKIMH, C OJHOM CTOPOHBI, U NMPOMEXKYTKAMH 3HAKOIOCTOSHCTBA U HYJIIMHU
MIPOU3BOIHOM ATON (PYHKIIUH - C IPYyTOii.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

- TOJB3ysch rpadukaMu, CpaBHUBATh CKOPOCTHU BO3pacTaHUs (pocTa, MOBBIICHUS, YBETUUYECHUS U
T.I.) WJIM CKOPOCTH YObIBaHMA (TaJ€HHs, CHIDKEHHS, YMEHBIICHHS M T.I.) BEJIWYMH B pPEaJbHbIX
poreccax;

- COOTHOCHTbH I'pa(MKH peabHBIX MPOLECCOB U 3aBUCUMOCTEH € MX OMUCAHUSMH, BKIIIOYAIOIIUMHU
XapaKTepUCTUKH CKOPOCTU U3MEHEHUs (OBICTPBIN POCT, TUIABHOE MOHMKEHHE U T.11.);

- HCIOJIb30BaTh TPaUKH PEalbHBIX MPOIECCOB IS PEIICHUs HECIOKHBIX MPUKIATHBIX 3a1ay, B
TOM YHCIIE OTpeeNisis Mo rpaduKy CKOPOCTh X0/1a mporecca

Cmamucmuka u meopusn 6ep0ﬂmuocmeﬁ, Jqocuxka u KOM6uuamopul<a

- OnepupoBaTh Ha 0a30BOM ypOBHE OCHOBHBIMU OMHUCATEIBHBIMH XapaKTEPHUCTUKAMHU YHCIOBOTO
Habopa: cpeaHee apudmeTHIecKoe, MeIMana, HauOOoJIbIIIee U HAUMEHbIIIEEe 3HAUCHHS;



- omepupoBaTh Ha 0Aa30BOM YpPOBHE MOHATHSIMH: 4acTOTa U BEPOSTHOCTH COOBITHS, CIydYailHBIN
BEIOOD, OTIBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMHU COOBITUSMHU;

- BBIYHCIATH BEPOSATHOCTH COOBITHI Ha OCHOBE MOJICYETA YK CIIA MCXO/I0B.

B nosceonesnoti scusnu u npu uzyyenuu Opyeux npeomemos:

- OIICHWBAaTh M CPaBHUBATH B MIPOCTHIX CIIyYasX BEPOSATHOCTU COOBITHI B PeabHOM JKU3HU;

- YUTaTh, COIIOCTABIATb, CPAaBHUBATb, HMHTEPIPETUPOBATHL B MPOCTBIX CIIy4asX peabHbIC
JaHHBIE, TIPEACTaBICHHBIC B BU/IE Ta0OIHII, IUarpamMm, TpagrKoB

Texcmoswie 3a0auu

- Pemarp Hecll0KHBIE TEKCTOBBIE 3a/1a4 Pa3HbBIX TUIIOB;

- aHAJINM3MPOBATH YCJIOBUE 3a/1a4H, IPU HEOOXOJUMOCTH CTPOUTD Ul €€ PEeIIeHHs] MAaTeMAaTHYECKYIO
MOJIEJIb;

- IIOHMMaThb M UCHOJb30BaTh JJI pELICHUs 3aJadd HH(QOPMALMIO, IPEACTaBICHHYIO B BHJE
TEKCTOBOHM M CUMBOJIBHOH 3aIHCH, CXeM, TaOJIHII, TuarpamMm, TpauKoB, pUCYHKOB;

- JEHCTBOBATH I10 AITOPUTMY, COJEPIKAILEMYCs B YCIOBUU 3a/1a4U;

- HCIIOJIB30BAaTh JJOTUYECKUE PACCYIKICHUS IIPU PELICHUH 3a1a4H;

- pabotath ¢ W30BITOYHBIMH YCIOBHUSIMH, BBIOMpast U3 BCeil MH(OpMaIuM, TaHHBIE, HEOOXOIUMbBIE
JUISl peLIeHUs 3a/1a4u;

- OCYILECTBJISATh HECJOXKHBIM MepeOop BO3MOXKHBIX PEILIEHUH, BbIOMpas U3 HUX ONTUMAJbHOE I10
KpUTEpUsIM, CHOPMYIMPOBAHHBIM B YCIOBUHY;

- aHAIM3HMPOBAThb M HHTEPIPETUPOBATH IIOJYYCHHBIE PELICHHS B KOHTEKCTE YCIOBMS 3aJayd,
BbIOMPATH PEIICHNUs, HE IPOTUBOPEYAIE KOHTEKCTY;

- pewiarb 3alayd Ha pacyeT CTOUMOCTH IOKYIIOK, YCIIYT, IIO€3/10K U T.IL.;

= peliaTth HECJIOXHBIC 3ada4du, CBA3aHHBIEC C JOJICBBIM Y4YaCTHEM BO BJIAJICHUU (prMOﬁ,
npeaAnpusATUCM, HEABUXKUMOCTBIO;

- pemaTh 3a/1a4M Ha IPOCTbIE MPOLEHTHI (CUCTEMbI CKHI0K, KOMUCCHH) U Ha BHIYHUCIIEHUE CIIOKHBIX
MIPOLIEHTOB B PA3JIMYHbBIX CXEMaxX BKJIAJ0B, KPEJAUTOB U UIIOTEK;

- pemarb MpakTUYeCKUE 3ajaud, TpeOyrollue HCHOJb30BaHUs OTPULATENbHBIX YHCENI: Ha
OIlpeJieIeHue TeMIepaTypbl, Ha OIpeJesIeHUue IOJIOKEHUs] Ha BpPeMEHHOW ocu (J10 Hamed 3pbl U
1ocJie), Ha ABM)KEHUE JEHEKHBIX CPEACTB (IIPUXO0A/pacxo/), Ha ONpeieJeHUe ITyOnHbI/BBICOTHI U T.11.;

- HCMOJB30BaTh MOHATHE MaclTaba Ui HAaXOXKICHHs PACCTOSHUN W JJIMH Ha KapTax, IJaHax
MECTHOCTH, TUTaHaX TTOMEIICHHH, BRIKPOHUKaX, IPH pab0Te Ha KOMIBIOTEPE U T.1I.

T'eomempus
- OmnepupoBarh Ha 0a30BOM YpOBHE IMOHSATHUSMHU: TOYKA, MpsMas, TUIOCKOCTh B IPOCTPAHCTBE,
MapajuIeIbHOCTh U TIEPIICHIUKYIIIPHOCTD MPSIMBIX H IJIOCKOCTEH;
- pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (IIpH3Ma, TNHpPaMHUAa, MPSIMOYTOIbHBINA
napajuiesienume, Kyo);
- u300paxkaTh M3y4aeMble PUTYpPHI OT PYKH U C MPUMEHEHHEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB;
- nmenaTh (BBIHOCHBIE) IUIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHUI CBEpXY,
cOOKy, CHU3Y;
- U3BIEKaTh MHGOPMAIUIO O IPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYPAX,
MPEJICTABICHHYIO Ha YePTeKax U PUCYHKAX;
- mpuMeHsTh Teopemy [ludaropa npu BEIYUCICHUN 2IEMEHTOB CTEPEOMETPHUECKUX PUTYD;
- HaXOJWUTh OOBEMBI W IIOMIAJHM TOBEPXHOCTEH MPOCTEHINNX MHOTOTPAHHHKOB C NPHUMCHECHHUEM
hopmy;
- pacmo3HaBaTh OCHOBHBIE BUBI TEJ BpalleHHs (KOHYC, ITMIMHAP, chepa u map);



- HaXoAWUTh OOBEMBI U IJIOMIAJN MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEJ BPAIICHHS C
MpUMEHEHHEM (HOPMYIL.

B nosceonesnoti scusnu u npu uzyyenuu Opyeux npeomemos:

- COOTHOCUTHh aOCTpaKTHbIE T'C€OMETPUYECKHE MOHATUSA M (AKTBl C PEaTbHBIMH >KU3HEHHBIMHU
00BEKTaMU M CUTYAIHSIMHU;

- WCMOJB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (QUTYpP sl PEIICHUS THITIOBBIX
3aJ1a4 MPaKTUIECKOTO CO/ICPIKAHNUS,

- COOTHOCHTb IUIOIIAH MIOBEPXHOCTEH TEJ OJMHAKOBOM (DOPMBI Pa3IMYHOTO pa3mepa;

- COOTHOCHUTH OOBEMBI COCY/IOB OJIMHAKOBON ()OPMBI Pa3IMYHOTO pa3Mepa;

OLICHUBATh (OPMY MPABHIBHOIO MHOTOTPAaHHHKA TOCJIE CIHIOB, CPE30B M T.N. (ONMpPEnessiTh
KOJIMYECTBO BEPILNH, pedep U TpaHell OJTyYCHHBIX MHOTOTPDAHHUKOB)

Bexmopwt u koopounamul 6 npocmpancmee
- OmnepupoBaTb Ha 6a30BOM ypOBHE MIOHATHEM JEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE;
- Haxoaguts KOOpAWHATHI BECPIIHNH Ky6a U IIPAMOYT'OJIBHOI'O ITApaJUICIICIIUIIC A

Hcmopusa mamemamuxu

- OnwuceiBaTh OTACNIbHBIC BBIAAIONINECS PE3YJIbTATHI, MOJYyUYECHHBIE B XOJAC Pa3BUTHUS MaTEMaTHUKH
KaK HayKH;

- 3HATh NpPUMEPbl MATEeMaTHYECKUX OTKPBITUH M HMX aBTOPOB B CBSI3U C OTEUYECTBEHHOW U
BCEMHUPHON UCTOPUEN;

- I[OHHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccun

Memoovt mamemamuxu
- [IpuMeHsATh WM3BECTHBIE METOIBI MPU PEIICHUH CTaHIAPTHBIX MaTEMaTUYECKHUX 3a/1a4;

- 3aMeyaTh M  XapaKTEepU30BaTh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B  OKPYXKaroLIeH
JIEUCTBUTEbHOCTH

- OPUBOJIUTH TPUMEpPbl MaTEeMaTHMUECKUX 3aKOHOMEpPHOCTEH B MpPHUPOAE, B TOM UHUCIE
XapaKTEePU3YIOLINX KPacoTy U COBEPLIEHCTBO OKPYXKAIOIIET0 MUpa U MPOU3BENCHNUN UCKYCCTBA

BoinyckHUK HA 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHTHCS:

dnemenmol meopuu MHOIHCECME U MAMEMAMUYECKOU 102UKU

- Onepuposamv NOHAMUAMU. KOHEYHOE MHONCECMB0, JJIeMEHM MHOMCeCmed, NOOMHOMCECMEO,
nepeceuenue u 00beOUHEHUEe MHONCECM8, HUCLOBble MHONCECMEd HA KOOPOUHAMHOU NpPAMOL,
ompe3oK, UHMep8an, NOAYUHMEPBAL, NPOMENCYMOK C  6bIKOJIOMOU MOYKOU, epaguueckoe
npeocmasieHue MHONCeCM8 Ha KOOPOUHAMHOU NIOCKOCMU;

- onepupogamb NOHAMUAMU: YMEEPIHCOEHUEe, OMPUYAHUE YMBEPIHCOCHUS, UCTNUHHBIE U JIOJCHbIE
YmeepocoenUs, NPUIUHA, cledcmeue, Yacmuslil Cy4ai 00we20 YmeepicoeHusl, KOHMpnpumep;

- npogepamb NPUHAONEIHCHOCb IIEMEHMA MHOHCECTNEY,

- HaxoOumv nepeceuerue u 0OveOUHEeHUe MHONCECE, 8 MOM YUCie NPeOCMABIeHHbIX epaguyecku
HA YUCTI080U NPAMOU U HA KOOPOUHAMHOU NIIOCKOCTU,

- nmpoB0OUMb 0OKA3AMENbHBIE PACCYHCOeHUS OISl 0OOCHOBAHUSA UCMUHHOCTIU YMBEPIHCOEHULL.

B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:

- UCNOTb308aMb YUCLOBbIE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OJ151 ONUCAHUSL PEATbHBIX NPOYECCO8 U SAGNIEHULL

- Npo6oOumb 00KA3aMeNbHble PACCYHCOEHUS 8 CUMYAYUAX NOBCEOHEBHOU JHCUSHU, NPU peuleHul
3a0ay u3 opyaux npeomemos



Yucna u ¢ bIpANHCEHUA

- (C80600HO onepuposamv NOHAMUAMU. Yeloe YUCTO, OeIUMOCmb Yucel, 0ObIKHOBEHHASE Opoob,
oecsamuynas Opoob, pAyUOHAbHOE YUCIO, NPUOTUNCEHHOE SHAYCHUE YUCILA, YACTb, 00/, OMHOWEHUe,
nPOYeHm, NOGbIULEHUE U NOHUINCEHUE HA 3A0AHHOE YUCILO NPOYEHMO8, MACUMAO,

- Npusooums NpUMepsl Yuceil ¢ 3a0aHHbLIMU C8OUCMBAMU 0eTUMOCTNU,

- onepuposamsv NOHAMUAMU: 02APUPDM YUCIA, MPULOHOMEMPUYUECKASL OKPYHCHOCTb, PAOUAHHASL U
2paodycHas mepa yena, eIuduHa yaid, 3a0aHHO020 MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCMU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y208, UMEIOWUX NPOUIBONbHYIO BEIUYUHY, YUCLA € U N,

- 8BINOJHAMb apupmemuyeckue Oelucmeus, coyemas YCmuvie U NUCbMEHHble NpUuembl, NPUMEHSs
npu He0OX0OUMOCMU BLIYUCIUMENbHBLE YCNPOLCNEA,

- HaxoOumv 3HAYeHUs KOPHA HAMYPAIbHOU CHMeNneHu, CmeneHu ¢ payuoHaIbHbIM NOKA3amenem,
Jlo2apugma, Ucnonb3ysa npu HeooX0OUMOCMU BLIYUCTUMENbHbIE YCIMPOUCMBA;

- NONb308aMbCA OYEHKOU U NPUKUOKOU NpU NPAKMUYECKUX PACYemax;

- nposooums No U3BECMHLIM HOpMYIaM U NPABUIAM NPeodPa308aHusi OYKEEHHbIX BbIPANCEHUL,
BKIIOYAIOWUX CMENeHU, KOPHU, 102apUhMvl U MpU2oOHOMempuieckue QyHKyuu,

HAxXo00ums 3Ha4eHus YUCLO8bIX U OYKBEHHBIX BbIPANCEHUL, OCYULeCmBisis HeodX00uMble NOOCMAHOBKU
U npeodpazo8anus;

- Uu300pasicams cxemamuyecKu yeoi, eIUYUHA KOMOPO20 GbIPACEeHA 8 2padycax Uil paouanax;

- UCNOTb308aMb NPU peuleHul 3a0a4 MabauiHble 3HAYEHUSL MPUCOHOMEMPULECKUX DYHKYULL YeN08;
- BBINOJIHAMb NEPesod GEIUUUHBL Y2ld U3 PAOUAHHOU MEPbL 8 2PA0YCHYIO U 0OPAMHO.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

- BLINOAHAMb 0UCMBUsL C YUCTOBbIMU OAHHBIMU NPU PeUleHUY 3a0ai NPaKmuyecKko2o xapaxkmepa u
3a0ay u3 paziuunslx obracmell 3HAHUL, UCNOAbL3YS NPU HeOOXOOUMOCMU CRPABOYHbIE MAMEPUATbL U
8bLIYUCTIUMENbHbIE YCMPOLCEA,

= oyerusamsv, Cpd6HUEBANMb U UCNOIb306ANb NPU peuleHUU npaKknmuiyecKux 3a0a4 YUci06vie 3HAYeHUs
PEWIbHbIX 6€TUYUH, KOHKDPENTHbLIE YHUCTIO8blEe XapAKmMePUCmuKu 00bexmos OKpyaHcarnueco mupa

Ypaeueuuﬂ U Hepasencmea

= Pewamo PAUUOHAIbHbLE, NOKA3AME/IbHbLIE U ﬂozapu(jmuuecxue YpPABHERUA U HepaeeHcmeda,
npocmezimue uppayuoHajlbHble U MPUSOHOMEMPUUECKUE YPABHEHUA, HEPpABEHCMBA U UX CUCMEMDbL,

- UCNONb308aMb MemoObl peuleHus YPasHeHUll: npueedeHue K 8Uudy «npou3eeoeHue pagHo Hyo»
UNU «YACMHOEe PABHO HYTI0», 3AMEHA NEPEMEHHbBIX,

- UCNONb308aMb MEMOO UHMEPBANO8 OJisl peuleHUs HepaGeHCME,

- UCnonb308amv paguueckull Memoo 0 NPUOTUNCEHHO20 PeuleHUsl YPAGHEHUL U HepaBeHCME;

- usobpadicamv HA MPUSOHOMEMPUYECKOU OKPYICHOCMU MHOMCECBO PeueHUll NpoCmeuuiux
MPULOHOMEMPUYECKUX YPABHEHUU U HEPAGEHCME,

- BbLINOIHAMbL OMOOp KOpHeU YPAGHEeHUll UIU peuleHuti HepaseHcme 6 COOMEemcmeulu ¢
OONOTHUMENbHBIMU YCTIOBUAMU U 02PAHUYEHUAMU.

B nosceonesnoti scuznu u npu usyuenuu oOpyeux yueOHulx npeomMemos:
- cocmasnamev U peuams YpaeHeHus, CUCMeMbl YPAGHEHUUl U HepaseHCmea Npu peueHuu 3a0ay
opyaux yueOHbIX npeoMemos;

- UCNONb306aMb YPAGHEHUs U HepageHcmed OJid NOCMPOeHUs U UCCIe008aHUs NPOCMEUUUx
MAmMeMamuyeckux mooenell peaibHblX CUMyayuti Uil NPUKIaoOHbIX 3a0ay,

- yMemb UHMEPNPEeMUpo8ams NOLYYEHHbIU NPU peuleHUU YPAGHeHUs, HepageHcmed Uil CUCTNeMbl
pesyibmam, OYeHUusamv e20 Npasoonooodue 6 KOHMeEKCme 3A0AHHOU PearbHOU CUmyayuu uiu
NPUKIAOHOU 3A0a4u



Dyukyuu

- Onepuposamb ROHAMUAMU. 3ABUCUMOCTMb BETUYUH, (DYHKYUA, apeyMeHnm U 3HaYeHue hyHKyuu,
obracms onpeodeneHuss U MHONCECME0 3HAYeHUU QYHKYUU, epagux 3asucumocmu, 2pagux QynKyuu,
HYAU  DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, B03DACMAHUE HA YUCTIOB0M NPOMENCYMKe,
VObIBaHUE HA YUCIOBOM NPOMENCYMKe, HAubonblee U HauMeHbulee 3Hauenue QYHKYUU Ha YUCIO80M
npomexcymke, nepuooudeckds YYHKYus, nepuoo, Yemudas u Heyemudas QyHKyuu,

- onepupoeamv  NOHAMUAMU. NpAMAs U 0OpAMHASL — NPONOPYUOHATLHOCMb,  JUHENHAs,
K6a0pamu4tas, 102apupmMuyeckas u NOKA3amenbHas YYHKYUU, mpuecoHoMempuieckue yHKyuu,

- onpedensamv 3HAYEHUE (QYHKYUU NO 3HAYEHUN APSYMEHMA NpU PA3IUYHBIX CNOCOOax 3a0anus
dyuryuu;

- cmpoums epapuKu u3yYeHHbIX QYHKYULL,

- Onucwkleamv NO 2pagpuKy u 6 NPOCMeUuUx CLyyasx no Qopmyie nogedeHue u ceolucmea QyHKyuil,
Haxooums no epaghuxy Qyukyuu HauboILUIUe U HAUMEHbUIUE 3HAYSHUS,

- cmpoums 3CKU3 2epagura GyHKyuu, y0ooeiemeopsiowell NpueeOeHHoOMy HaAbopy VCi08ull
(npomedcymku 8o3pacmanus/yovieanus, 3nHavenue GYHKYuU 6 3a0aHHOU MoYKe, MOUYKU IKCMPEMYMOS,
acumnmomol, HYau QyHKyuu u m.o.);

- pewiamv YpasHeHus, npocmeuuiue CUCMeMbl YPAGHEHUU, UCHONb3YS CEOUCMEA (QYHKYUU U UX
epaghuxos.

B nosceounesnoii scuznu u npu uzyyeHuu Opyeux y4eoHvlx npeomemoas:

- onpedenamb no epaghuram u UCNOIb3068AMb O/l peuleHUs. NPUKIAOHBIX 3A0aY CE80UCMBA PealbHbIX
npoyeccos u 3agucumocmell (HaubobuiUe U HAUMEHbUIUE 3HAYEHUs, NPOMENCYMKU 803DACMAHUS U
YOvl8anusa GyHKYUU, RPOMeNHCYMKU 3HAKONOCMOSHCMEA, ACUMNIMOMbL, NEPUOO U M.N.);

- UHMeEpPnpemuposams C8OUCMBEA 8 KOHMEKCMe KOHKPEMHOU NPAKMU4ecKou CUumyayuu,

onpeoensims no epaguxkam npocmeuiuiue XapaKmepucmuku nepuoouteckux npoyeccos 8 Ouono2uu,
9KOHOMUKeE, MY3bIKe, paOUOCEs3U U Op. (AamMnaumyoa, nepuoo u m.n.)

Inemenmol mamemamuyecKo2o aHanu3a

- Onepupogams NOHAMUAMU. NPOU3BOOHAS (DYHKYUU 8 MOUKe, KAcamelbHas K 2papuky @dyHKyuu,
npouU3B0OHASl (PYHKYUU,

- BBIYUCAAMb NPOU3BOOHYIO OOHOUNEHA, MHO2OYNEHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbl
dyHryu;

- BBIYUCAAMb NPOU3BOOHbIE IJIEMEHMAPHbIX DYHKYUL U UX KOMOUHAYUL, UCHONb3YS CHPABOUHbIE
Mamepuanvl,

- uccnedosamsv 8 NPOCMEUWUX CAY4asx QYHKYUU Ha MOHOMOHHOCHb, HAXOOUMb HAUbOIbLUUE U
Haumenvbluue 3HAYeHUss QYHKYUl, cmpoums cpaguku MHO20YLEHO8 U NPOCMEUX PAYUOHATLHBIX
@DYHKYULL ¢ UCNONBL306AHUEM ANNAPAMA MANEMAMUYECKO20 AHANU3A.

B nosceonesnoul scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

- pewamsv NPUKIaoHvle 3a0aqu u3 Ouono2uu, QU3IUKU, XUMUU, IKOHOMUKU U OpYeUX npeomemos,
CBA3AHHbBIE C UCCTIe008AHUEM XAPAKMEPUCTIUK DEANbHbIX NPOYECCO8, HAXOHCOEHUEeM HAUOONbUIUX U
HAUMEHbUWUX 3HAYEHUL, CKOPOCMU U YCKOPEHUsL U M. 1.,

- UHmepnpemupoeams nojyYeHHbvle pe3)ibnianibl

Cmamucmuka u meopus 6epoamuocmeit, 102uKa u KOMOUHAMOPUKa

- Hmems npedcmasnenue 0 OUCKPEMHBIX U HENPEPLIBHLIX CLYYAUHBIX 8EIUUUHAX U PACNPeOeNeHUSAX,
0 He3a6UCUMOCTU CTIYHUAUHBIX ETUYUH,

- uMemb npeocmasieHue 0 MamemMamuieckoM OHCUOAHUU U OUCNEPCUU CTLYHAUHbIX BENUYUH,



- uMemb npeocmasieHue 0 HOPMAIbHOM PACHPEOeIeHUU U NPUMEPAX HOPMAIbHO PACHPEOeleHHbIX
CYYAUHBIX BEIUYUH,

- NOHUMAMb CYyMb 3aKOHA OONLULUX YUCET U 8bIOOPOUHO20 MEMOOA UBMePEHUs 8ePOMHOCIEl;

- umemb npeocmasgieHue 00 YCI08HOU 8ePOSIMHOCIU U O NOJHOU 8ePOSMHOCIU, NPUMEHAMb UX 8
peutenuu 3a0a4;

- uMemb npeoCcmasieHue 0 BANCHLIX YACMHBIX 8UOAX pACHpedeleHUli U NPUMEHAMb UX 8 peuleHul
3a0ay;

- uMemb npedCmasieHue 0 KOppersyuu Ciy4aunblx 6eIUUH, O TUHEUHOU pecpecCcull.

B nosceonesnoil srcuznu u npu uzyueHuu Opyeux npeomemos:

- BBIMUCTSIMb ULU OYEHUBAMb BEPOSIMHOCTIU COOLIMULL 8 PEATbHOU HCUSHU,

- 8blOupamv noOxXoosauue Memoosbl NPeOCMasieHuss U 00padoOmKU OAHHBIX,

- yMemb pewiamv HeClONCHble 3a0ayu HA NPUMEHEHUe 3aKOHA OONbWUX Yucel 6 COYUONOo2UU,
CmMpaxoeanuu, 30pasooXpaneHuu, obecnedyeHuu 0OE30NACHOCMU HACeNeHUs 6 YPe3BblUalHbIX
cumyayusx

Texcmosvie 3a0auu

- Pewambv 3a0auu pazuvix munos, 8 mom yucie 3a0a4u NoGblUEeHHOU MpYOHOCU,

- 8blOUpPamv ONMUMATbHBIL MEMOO peuleHUs 3a0auu, pacCMampusds paziuyHvle Memoobl,

- cmpoumsv MoOelb peulenus 3a0aiu, Npo8ooUms 00KA3aMmMeNbHble PACCYHCOCHUSL,

- pewambs 3a0ayu, mpedyowue nepebopa 6apuanmos, nPoeepKu YCiosutl, 6bl00pa ONMuMAaIbHO20
pesynbmama;

- QHAIU3UPOBAMb U UHMEPNPEemupo8ams pe3yibmamvl 8 KOHMeKcme YCI08Us 3a0ayu, ebloupams
pewienus, He npomugopedaujie KOHMeKcmy;,

- nepegooumv npu pewieHuu 3a0avu UHGopmayuro uz 00HOU Gopmbvl 8 Opy2yio, UCNONbL3Y NPU
HeobXxooumocmu cxemol, madIuysl, 2papuKu, OUazpammol,

B nosceonesnoil sicuznu u npu uzyueHuu Opyeux npeomemos:
- pewams npaKkmuyecKue 3a0a4u u 3a0adu u3 Opyeux npeomemos

T'eomempus
- Onepuposamv NOHAMUAMU: MOYKA, NPAMAs, NIOCKOCMb 8 NPOCMpancmee, napailelbHoCmy U
NepReHOUKYIAPHOCIb NPAMBIX U NIOCKOCMEU,
- npumenamb Ol peuieHus: 3a0ad ceomempuyeckue hakmol, eciu Yciosus NpUMeHeHUs 3a0ansl 8
A6HOUL hopme;
- pewambs 3a0ayu HA HAXOHCOEHUE eOMEMPUYECKUX GETUYUH NO 0OPA3YAM UTU ANCOPUMMAM,
- Oenamb (8bIHOCHbBIE) NIOCKUE YEPMENCU U3 PUCYHKOE 00bEMHbIX (ueyp, 6 Mmom uucie pucogams
8UO c8epXYy, COOKY, CIMPOUMb CeYEHUsL MHO202PAHHUKO8,
- u3sNeKamv, UHMePNPemuposams U npeobpas06vl8ams UHGOPMAYUIO 0 2e0Mempuieckux ueypax,
npeoCmasieHHyI0 Ha YePmedHcax;
- npumeHAmb 2eomempuyeckue ¢hakmsl 0Nl peuleHuss 3a0ay, 8 MOM Yucle Npeonona2arujux
HeCKONIbKO UWA208 peuleHus;
- ONUCHIBAMb 83AUMHOE PACNONONHCEHUE NPAMBIX U NIIOCKOCMEN 8 NPOCMPAHCIEE;
- opmynuposams ceoticmea u npusHaxu Queyp;
- 00KA3b168aMb 2e0MEeMPUUEcKUe YmeepHCOeHUs,
- 8lademb CMAHOAPMHOU KiAccuguxkayueli NPOCMPAHCMEEHHLIX Gueyp (Mupamuosl, npusmbl,
napainnenenuneovl);
- Haxooums 00vembl U NIOWAOU NOBEPXHOCMEN 2eOMEMPUYECKUX meTl C NPUMEHEHUeM QOPMYIL;



= 6bIYUCTIAMb pACCMOARUS U Y2]Ibl 6 NPOCMPAHCmee.

B nosceonesnoti srcusnu u npu uzyyeHuu Opyeux npeomemos:

- UCNONb308aMb  CBOUCMBA 2eOMempuUyecKux @ueyp O0na peweHus 3a0ay NpaKmuyecKozo
xapaxmepa u 3a0ay u3 opy2ux ooiacmetl 3HaHU

Bexmopul u koopounamut 6 npocmpancmee

- Onepuposamsb NOHAMUAMU OEKAPMOBbL KOOPOUHAMbBI 6 HNPOCMPAHCMEe, 6eKMOop, MOOYIb
8eKMOpa, PABeHCMBO BeKMOpPO8, KOOPOUHAMbL BEKMOpd, V20l Mexcdy 6eKMOpaMu, CKAIAPHOe
npouszgeedeHue 8eKmopos, KoJIUHeapHble 6eKMopbl,

- HAaxoOumv paccmosinue mexcoy 08yMs MOUYKaAMU, CYMMY 8eKMOPO8 U NPOU3seoeHue 6eKmopa Ha
Yucno, y2on medxncoy B6eKmopamu, CKalApHOe NpouzsedeHue, packiaovléams 6eKmop hno 08yM
HEKONUHEAPHBIM 6eKMOPAM,

- 3a0asamb NIOCKOCHb YPABHEHUEM 8 OeKAPMOBOU cucmeme KOOPOUHAm,

- pewamv npocmeuuiue 3a0a4u 86edeHuemM 8eKmMopHo20 basuca

Hcmopus mamemamuxu

- Ilpedcmasnsamo 6xk1a0 - 8b10AIOUWUXCA MAMEMAMUKOS 8 PA3SUMUE MAMEMAMUKY U UHBLX HAYYHbIX
obnacmeil,

- ROHUMams pojb mamemamuku 6 pazeumuu Poccuu

Memoowvt mamemamuxu

- Hcnonvszoeamsb ocnogubie Memoovl 00Ka3amenbCcmed, npoeoounms 00KA3AmMenbCmeo U 8bINOIHAMb
onposepoicenue,

- NpuUMeHAmb OCHOBHbIE MEMOObl peuleHUs MamemMamuieckux 3a0ay;

- Ha OCHOBe MamemamuyecKux 3aKOHOMepHOCmell 8 Npupode Xapakmepuzosamv Kpacomy u
COBEPULEHCINBO OKPYHCAIOUIe20 MUPA U NPOU3BEOEHULL UCKYCCMBA,

- npuMeHAmb npocmeluiue NPoSpamMMHblEe CPEOCMBEa U dJIeKMPOHHO-KOMMYHUKAYUOHHbLE CUCTEMbL
npu peulenuu MamemamuyecKux 3a0ay

2. Copep:xkanne yueOHOro npeamera «MaremaTuka»

Boigenstorces Tpu HarpaBiieHHs TpeOOBaHUH K pe3yIbTaTaM MaTeMaTHUeCKOro o0pa3oBaHUs:

1) npakTUKO-OpUEHTUPOBAHHOE MaTeMaTHuecKkoe oOpa3oBaHue (MaTeMaTHKa JUIs )KU3HH);

2) MaTemMaTHKa JJIs UCTOJIb30BaHUs B MPOQecchy;

3) TBOpuecKOe HampaBJeHHWE, Ha KOTOpOe HaleleHbl Te OoOydaromuecs, KOTOpble IUIAHUPYIOT
3aHUMAThCS TBOPUYECKOM U MCCIIEIOBATEIHCKON pabOTON B 00JaCTH MaTeMAaTUKH, (PU3UKHU, SKOHOMUKHU
U IPYTHX 00JIacTsIX.

OTU HampaBlieHUS PEANU3yIOTCS B JBYX OJIokax TpeOOBaHMN K pe3ylbTaTaM MaTeMaTHYeCKOro
o0Opa3oBaHMUs.

— Bemyckauk Hayuntess B 10-11-M kmaccax: [Uisi MCHOJb30BaHUS B TOBCEIHEBHOM JKU3HH H
oOecriedeHrss BO3MOXHOCTH YCIIEIIHOTO MPOJOJDKEHHs O00pa30BaHUS 10 CHEIHAIbHOCTSIM, He
CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM MAaTEMaTHKU.

- BLIHYCKHI/IK MOJYYMT BO3MOKHOCTL HAYYMTHLCH B 10-11-m xmaccax: IJI pa3BUTUS MBINUJICHUA,
HCIIOJIF30BAHUS B ITOBCEIHEBHOM XHU3HH H oOecrieyeHruss BO3MOKHOCTH YCICIIHOI'O IMPOAOJIKCHU A
O6pa30BaHI/I$I 10 CIICUAJIBHOCTAM, HC CBA3aHHLIM C IIPUKIIAIHBIM HCIIOJIb30BAHUCM MATCMATUKHU.

HCJ’II/I OCBOCHHA IIPOrpaMMBbI 0a30BOro YPOBHA — oOecreyeHre BO3MOXKHOCTH HCIIOJIb30BaHUS
MaTeMaTHYCeCKUX 3HAHUHU U YMGHHI\/'I B HOBCG}IH@BHOﬁ JKU3HMU W BO3MOXHOCTH YCIICHIHOTO
MMPOAOJIKCHU A 06pa30BaHI/ISI o CreuuajJlbHOCTAM, HC CBA3AHHBIM C IMPUKIAIHBIM HCIIOJIB30BAHUCM
MaTEMAaTHKU.



ba3oBblii ypoBeHb

Auire0pa 1 HayaJIa aHAJIU3A

[ToBropenue. Pemienue 3agau ¢ MCHOJIBb30BAaHUEM CBOMCTB YMCENI U CHUCTEM CUUCIEHUS, JEIUMOCTH,
JI0JIEH W YacTeu, MpOLeHTOB, MOAYJIeH uKcen. Pemenne 3a1ad ¢ UCIOJIb30BAHUEM CBOMCTB CTEIEHEH U
KOPHEH, MHOTOYJICHOB, ITPE0Opa30BaHNi MHOTOUICHOB U IPOOHO-PAIIMOHATLHBIX BRIPAKCHU.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM T'PayCHOM Mephl yria. Moayb Yiclia U ero CBONCTBA.

Pemenne 3amad Ha JABMDKEHHWE U COBMECTHYIO pPa0OTy C TOMOINBIO JIMHEWHBIX M KBaJPaTHBIX
ypaBHEHU M UX cCUCTeM. PelieHue 3a7a4y ¢ IOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPAaBEHCTB C
OJIHOM MepeMEeHHOM, C MPUMEHEHUEM U300PaKEHUS YUCIOBBIX TPOMEKYTKOB.

Pemienue 3a1a4 ¢ MCMOJIb30BaHUEM YHCIOBBIX (DYHKIIMN U UX TPa(QUKOB.

Hcnons3oBaHnne CBOWCTB W TpadUKOB JIMHEWHBIX M KBAAPATUYHBIX (YHKIHMH, OOpaTHOU
MPONOPIMOHATBHOCTH U GYHKIUH y = vx . [ paduueckoe penieHne ypaBHEHUI 1 HEPABEHCTB.
Tpuronomerpuyeckasi OKpy>KHOCTb, paouanuas mepa yeia. CUHYC, KOCHUHYC, TaHT€HC, KOMAH2EHC
IIPOU3BOJILHOrO yriaa. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO M CIEACTBUS U3 HEro. 3HA4YEHHUS

TPUTOHOMETPUYCCKHUX (QYHKITUH JIIs 0°,30°, 45°, 60°, 90°, 180°, 270°. (0, % ,% g , g pan)
DopMmynvl CLONCEHUST  MPULOHOMEMPUUECKUX QYHKYUL, HOPMYIbl NPUseoeHus, GHopmyivl 080UHO20

apeymenma..
Hynu QyHKIIMM, TpOMEKyTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTD.

Haubonbiiee u Hanmenblee 3HaueHue ¢pyHkuuu. [lepuonndyeckue GyHKIum.

YerHocTh ¥ HEUeTHOCTh PyHKIUH. CroocHble dhyHKyuu.

TpuronomeTpuueckue GyHKIHH Y =COS X, Y = Sin X, Y =tgX . @yukyus y = CtgXx .

CBoiicTBa U rpadUKu TPUTOHOMETPUIECKUX (PYHKITHIA.

APKKOCHHYC, apKCUHYC, QPKTAHT€HC YUCIA. APKKOMAH2EHC YUCIA.

[Ipocreiimne TPUroHOMETPUYECKUE YpaBHEHUS. PellieHue TpPUroHOMETPUYECKUX YPABHEHU.
Obpamusie mpueconomempuyeckue QyHKYuU, UX c80UCMEa U cpapuKu.

Pewenue npocmeviwux mpueonomempuueckux Hepagencms.

CreneHb ¢ JeMCTBUTENBHBIM IOKa3aTeleM, CBOicTBa cTemeHu. llpocreifmine moka3aTelbHbIE
ypaBHEHHs 1 HepaBeHCTBa. [lokazarenbHas GyHKIUS U €€ CBOWCTBA U rpaduK.

Jlorapudm uucna, cBoiictsa norapudma. Jlecatuunsiit torapudm. Hucno e.

Hamypanvnwiii nocapughm. llpeoOpazoBanue morapuMUIECKUX BIPAKEHUH.

Jlorapudmuueckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmudeckas QyHKIHS U €€ CBOMCTBA U TpaduK.
CrenenHas GyHKIMS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

Memoo unmepsanos 0is peuieHus HepageHCcma.

IIpeobpazosanusn epaguxos Gyuxkyuil: cosue 6001b KOOPOUHAMHBIX OCell, PACMANCeHUe U cocamue,
ompasiceHue OMHOCUMENbHO KOOpOuHamHulx ocell. I paguueckue memoosvl peuieHus YpasHemui u
Hepasencma. Peulenue ypasHenuti U HEpAgeHcme, CoO0epHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYJIAL.
Cucmemvl  noOKaAzamenvuvix, Jo2apumuyeckux U UPPAYUOHATbHBIX  ypasHenuti. Cucmemul
NOKA3aMeNbHbIX, 102APUPMULECKUX HEPABEHCNS.

Bzaumno obpamuvie pynxyuu. I paghuxu 83aummo oopamusix hyHKyui.

Vpaenenus, cucmemol ypasnenuii ¢ napamempom.

[TpousBonnas ¢yukimu B Touke. KacarenbHas k rpaguky GyHKuuu. I'eomerpudeckuil u puzndeckuit
CMBICIT TTpon3BOHOM. [Ipon3BoIHEIE d5IeMeHTapHbIX GYHKIMH. [Ipasuna ougpepenyuposarus.
Bmopas npouzeoonas, ee ceomempuueckuti u uzuyecKull CMoicCil.

[TonsiTne 0 HenpephIBHBIX (QyHKIMAX. TOUKM SKCTpeMyMa (MakcCMMyMa U MUHUMYyMa). MccienoBanue
3JIEMEHTApHBIX (DYHKIMH HA TOUKH SKCTpeMyMma, HauOoJplllee M HauMEHbIIee 3HAYCHHE C MOMOIIbI0
npou3BoHOU. [locmpoenue cpagukoe @yHkyuii ¢ nomowplo npou3eoonvix. Illpumenenue
NPOU3BOOHOU NPU peuleHuu 3a0ad.

[TepBooOpasnas. [lepsoobpasnvie snemenmapuvlx yukyui. Ilnowads KpusonuHerHou mpaneyuu.
Dopmyna Heromona-Jleibnuya. Onpedenennulii unmezpan. Boiuucnenue niowaoei niockux guayp u
00beM06 meil 8pawjeHusi ¢ NOMOWbI0 UHMe2Pald.

I'eomerpus

[ToBropenue. Pemenue 3amad ¢ NPUMEHEHHEM CBOWCTB (UTyp Ha IIOCKOCTH. 3ajadd  Ha
JI0Ka3aTeIbCTBO M MOCTPOCHHUE KOHTPIpUMEpoB. Mcronbp30Banue B 331a4ax MPOCTEHIINX JTOTHYECKUX
mpaBwiI. PemieHune 3agady ¢ UCHOJB30BAaHMEM TEOPEM O TPEYTrOJbHUKAX, COOTHOLICHHH B



IPSIMOYTOJIBHBIX TPEYrojJbHUKaX, (PaKTOB, CBSI3aHHBIX C UYETHIPEXYrojbHHKaMH. PemieHue 3amau c
HCIOJIb30BaHNEM (DaKTOB, CBA3AHHBIX C OKPYKHOCTSIMH. Pelienue 3aja4 Ha u3MepeHus Ha TUIOCKOCTH,
BBIUUCIICHHUE JUIUH U TUIOIIAAeH. Peutenue 3a0ay ¢ noMoubio 6eKmopos u KOOpOUHam.

Harnsagnas crepeomerpus. @urypbl U ux wuzobpaxkenus (kyO, nmupamuna, npusma). OcHogHble
noHamus cmepeomempuu u ux ceovicmsa. Ceuenus Kyba u Tetpaspa.

Touka, npsiMast ¥ IJIOCKOCTh B IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX. B3auMHoe
pPacIoJIOKEHUE NPSIMBIX U IUIOCKOCTEH B IpocTpaHcTBe. [lapajuienbHOCTh NPSAMBIX M IUIOCKOCTEH B
npocTtpanctse. M300paxkenne mpocTeHIMX NpOCTPAHCTBEHHBIX (GUTYP Ha IIOCKOCTH.

Paccrosinust Mmexay ¢urypamu B mpOCTPaHCTBE.

Vbl B ipocTpaHcTBe. [lepneH MKy aspHOCTb NPSAMBIX U IIJIOCKOCTEM.

[Ipoekuust ¢urypsl Ha MiIockocTh. [IpuU3HAKM TMEPHEHIUKYISIPHOCTH MPSIMBIX U IUIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NeprneHAuKyIsapax.

Muororpannuku. [lapannenenunen. CpoilcTBa NpsAMOYTOJbHOrO Mapajuienenunena. Teopema
[Mudaropa B mpoctpanctee. [Ipusma u nupamuaa. [IpaBunbHas nupamMujga ¥ NpaBHIIbHAS TpU3Ma.
[Ipsimasg nupamMuia. DI€MEHTHI IPU3MbI U TUPAMHU/IBI.

Tena Bpamenus: UIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTrOBOTO IIMIIMHPA,
MPSIMOTO KPYyroBOro konyca. M3o0pakeHue Teln BpalleHus: Ha MI0CKOCTH.

lIpeocmasnenue 06 yceuennom Kouyce, ceueHusi KOHyca (napaiieibHoe OCHOBAHUIO U Npoxoosujee
uepes 6epuwiuHy), cedweHus YUIUHOpA (NApanleibHO U NePReHOUKYIAPHO OClU), CcedeHus wapa.
Paszeepmxa yununopa u konyca.

IIpocmetiwue kKomOUHaYUYU MHO202PAHHUKOG U MeTl 8paujeHus: Medcoy codotl. Beunucienne 31eMeHTOB
MIPOCTPAHCTBEHHBIX (uryp (pedpa, TnaroHaiu, yribl).

[1nomane NOBEPXHOCTH MPaBUIILHON MUpaMUAbl U IPsIMOM Tpu3Msl. [1n01ans moBepxXHOCTH IPSIMOTO
KpyroBOr0 LIMJIMH/APA, IPSMOro KPyroBOro KOHyca M Iapa.

[Tonstue 06 o6beme. OO6BEeM MUpPaMUIbI U KOHYCA, MPU3MBbI U nuinuHapa. O0beM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIICHUS MEXKIY IUIOIMAIASMHU IMOBEPXHOCTEH W 0OBeMaMu
MOIOOHBIX TEIL.

Jeudsicenus 6 npocmpancmee: napauilenbHbli NepPeHoc, YEHMpPAlbHaAs CUMMEMpPUs, CUMMempus
omuocumenvHo niockocmu, nogopom. Ceovicmea ogudxcenuti. Ilpumenenue OgudiceHull npu peuieHuu
3a0au.

BexTopsl n koopauHaThl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXEHHME BEKTOpa Ha YHCIO, YroJl
Mexay BekTopaMu. KosnHeapHble M KOMIUIaHApHbBIE BEKTOPBL. CKaiapHoe npoussedenue 8eKmopos.
Teopema o paznosicenuu gekmopa no mpem HeKoOMniauaprvim eekmopam. CranipHoe npousseoenue
gexkmopos 6 koopounamax. Ilpumenenue 6ekmopos npu peuieHuy 3a0a4 Ha HAxXoHCOeHUe paccmoaHul,
OnuH, naowjaoetll u 00bemos.

Vpaenenue nnockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmee. Popmyna 014
BLIYUCTICHUSL PACCMOAHUS MeHCOY MOUYKAMU 8 NPOCMPAHCMEe.

BepositHocTh M cTaTucTHKa. PadoTa ¢ JaHHBIMU

IToBropenue. Pemenue 3agau Ha TabnMyHOE U TpaduuecKoe MpejcTaBieHne JaHHbIX. Vcnoap3oBanue
CBOMCTB M XapaKTEPHUCTHUK YHUCIOBBIX HAOOPOB: CpPEeHUX, HAaMOOJBIIEr0O U HAMMEHBIIEro 3HAUYEHUS,
pa3maxa, oucnepcuu. Pewenue 3adau ma onpedenenue uyacmomvl U 6epOAMHOCMU COOLIMULL
Buvluucnenue eepoamuocmeti 6 onvimax ¢ pagHOBO3MONCHbIMU INeMEeHMAapHbIMU ucxooamu. Pewenue
3a0au ¢ npumerenuem KoMoOuHamopuxku. Pewenue 3a0au na eviuucnenue 6epoamnocmeni He3a8UCUMBbIX
coovlmuti, npumeHenue QOpmyIbl CrO0NCeHUs eeposimuocmell. Pewenue 3adau ¢ npumeHneHuem
ouazpamm Dinepa, oepesa eepossmuocmell, popmynvl beprynnu

Yenosnas eeposmnocme. Ilpasuno ymmnoowcenus eeposmuocmeti. Popmyna nOAHOU 8epOIMHOCTU.
Huckpemnvle cayuaiinvle 6enuuuHvl U pacnpedenenus. Hesaeucumvie cuyuatinvie 6eIUYUHbL.
Pacnpeoenenue cymmor u npouszsedenus He3a8UCUMBIX CLYYAUHBIX BETUYUH.

Mamemamuueckoe odcuoanue u Oucnepcus CiyuaHou geruuunvl. Mamemamuueckoe odcudanue u
oucnepcusi  CyMMul  CAy4auMeblx  @enuduH. I eomempuueckoe pacnpedenenue. bBunomuanvhoe
pacnpeoenenue u e2o ceOUCMaa.

Henpepuvienvie cnyuaiinvie eenuuunvi. Ilonamue o naomnocmu eepoamuocmu. Pasnomeprnoe
pacnpeoeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.



Ilonamue o mopmanvHom pacnpedenenuu. Ilapamempel HopmanvHozo pacnpedenenus. Ilpumepsi
CIIYYAUHBIX 8eIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEHOCMb U3MEPEHU, POCT 4ell08eKda).
Hepasencmeo Yebvuuesa. Teopema bBepnynnu. 3axon 6Oorvwux uucen. Bvlioopounsiti memoo
usmepenus eepoamuocmeti. Ponv 3axkona 6onbuiux yucen 8 Hayke, npupooe u ooujecmae.

Kosapuayus o0s8yx cayuaunvix eenuyun. Ilonamue o kosgpguyuenme xoppenayuu. Coeémecmmobie
HAOA00eHUsL 08YX CYYAUHBIX 8eIUdUH. BolOopounblll K03 duyuenm xoppensyuu.

3. TemaTuyeckoe JIIAHUPOBaHMeE C YKa3aHMEM KOJHYECTBA YaCcOB, 0TBOAMMBIX HA H3yUYeHHe
KaK10M TeMBbI.

Ne Tema KoJunyecTBo yacos
1. | YucnoBble hyHKINH 7
2. | Tpuronomerpuueckue PyHKIHH 25
3. TpuronomeTpuyeckre ypaBHCHHUS 15
4. | IlpeoOGpazoBaHue TPUTOHOMETPUYCCKUX BBIPAKCHHH 15
5. | IlpousBoanas 31
6. Crenenu u kopHu. CTeneHHble PYHKIHH 20
7. | IlokazarenpHas u jJorapudmuyeckas QyHKIUH 30
8. | IlepBooOpa3Has u MHTErpaj 9
9. | DrneMeHThl MaTeMaTU4YeCKOH CTaTUCTHKH, KOMOWHATOPHKH 11

U TEOPHH BEPOSITHOCTEH
10. | YpaBuenuss u HepaBeHcTBa. CHCTEMBl YpaBHEHUH W 17
HEpPaBEHCTB
11. | Beenenue (aKCHOMBI CTEPEOMETPUH M UX CIIEICTBHS) 6
12. | lapamienbHOCTh NPSMBIX, PSIMOU M IJIOCKOCTEH 28
13. | [lepneHAMKYISIPHOCTh NPSIMBIX U INIOCKOCTEH 25
14. | MHOrorpaHHUKH 18
15. | BekTOopbl B IPOCTPAHCTBE 10
16. | MeToa KOOpAMHAT B MPOCTPAHCTBE 21
17. | InnusAap, KOHYC U map 22
18. | O6beMsl Ten 33
19. | Ob6o06maronee MOBTOPESHUE 65




