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1. Ilnanupyemble pe3yJIbTaThl OCBOCHHUSI y4eOHOI0 MpeaAMeTa, Kypca

®I'OC cpennero obmero oopazoBaHHs yCTaHABJIMBAET TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHS y4E€OHOTO

npeamMeTa: JHYHOCTHBIM, METAIIPEAMETHBIM, ITPEAMETHBIM.

10 xmacc

JIMYHOCTHBIE PE3VIJIBTATHI

1.

10.
11.
12.
13.
14.

15.

Poccuiickas rpaxaaHckas HMAEHTUYHOCTb, IAaTPUOTU3M, YBaXXEHHME K CBOEMY Haponay, 4yBCTBa
OTBETCTBEHHOCTU nepen PoauHoi, ropaocts 3a cBoW Kpail, cBOr PoauHy, mponuioe u Hacrosiiee
MHOTOHAIIMOHAIBHOTO Hapojaa Poccun, yBaxkeHre rocy1apcTBEHHBIX CUMBOJIOB (Tep0, (iiar, TUMH).
TBEpaple B3rsABI M yOEXKIEHUS, NPUHIMIBI MOBEICHHUS U JCSITEIBHOCTH Yepe3 COJAepKaHHe
U3Y4aeMbIX [IPEIIMETOB .

[lonumManue BaxHOCTH cityxeHus: OTeyecTBy.

JeMoHCTpanysi TpU3HAKOB MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd M OOIIECTBEHHOH NMPaKTHKH, OCHOBAaHHON Ha JHMAJOre KyJIbTyp, a TaKXKe pa3iu4dHbIX (opm
OOLIECTBEHHOI'O CO3HAHMsI, OCO3HAHME CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE.

JleMoHCTpanysi  NPU3HAKOB  CaMOpPAa3BUTHS U CaMOBOCHUTAaHHA B COOTBETCTBUU  C
o0IIeYeIOBeYECKUMU  IIEHHOCTSMU M HJeallaMd TPakIaHCKOro oOIIecTBa; TOTOBHOCTh K
CaMOCTOATENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €SI TEIbHOCTH.

['0TOBHOCTB M CIIOCOOHOCTBH BECTH JAMAJIOT C APYTMMHU JIIOJbMH, JOCTUTaTh B HEM B3aUMOIIOHMMAaHHUs,
HaXO/UTh OOUIME eI U COTPYAHMYATh JJS UX AOCTHXKEHHsI, TOHUMATh OTPULATEIbHBIE CTOPOHBI
HKCTpEMH3Ma, HALMOHAIN3MA, KCEHO(POOHM, IUCKPUMHUHALMU IO COLMAIbHBIM, PEIUTHO3HBIM,
pPacoBbIM, HAIIMOHAJIBHBIM MPU3HAKAM U IPYTMM HETaTUBHBIM COLIMAJIbHBIM SIBJICHUSIM.
KoMMyHHKaTHBHAs 1€ATEIbHOCTh B IPOEKTHOM JIEATEIBHOCTH .

HpasctBennoe nosenenue B IIkoune.

JleMoHCTpanus 1eseHanpaBiIeHHOH 00pa30BaTebHON AEATENbHOCTH, B T.4. CAMOOOPa30BaHMUSL.
JleMoHCTpalyst 3CTETHUECKOr0 OTHOIIEHUS K MUPY B paMKaX YpPOUHOI ¥ BHEYPOUHOH J€ATEIbHOCTH.
CobutoieHue npaBui 370poBOro o0pas3a >KU3HHU, OTCYTCTBUE BPEIHBIX PUBBIYEK.

BepexxHOe OTHOILIEHNE K CBOEMY 3/I0POBBIO, YMEHHUE OKa3bIBaTh MIEPBYIO IIOMOIIIb.

OpueHTHpOBaHUE B MUpE PO ecCHii, MPOEKTUPOBAHNE COOCTBEHHBIX )KU3HEHHBIX IJIAHOB.
JleMOHCTpanysi 5KOJOTMYECKOr0 MBIIUIEHHUS] 4Yepe3 IOBEJIEHUE, 3HAHUE O BIMSHUM COLUAIBHO-
HKOHOMUYECKHUX MPOIIECCOB Ha COCTOSIHHE MPUPOIHOM U COLIMAIbHOM Cpeibl.

JleMOHCTpanus MOHUMaHUs U IPUHATUS LIECHHOCTEN CEMEMHOM KU3HMU.

METAIIPEAMETHBIE PE3VYJIbTATHI

Peryngarusasie YY

1.

OHpCIleJ'I}ITL OeJib ACATCIIBHOCTU B COTPYAHUYCCTBE C TBIOTOPOM.



CaMOCTOSITENLHO UJIH B COTPYAHUUCCTBC C TBIOTOPOM COCTABJIATH IIJIAH ACATCIBHOCTH 110
IPEUIOKEHHOMY aITOPUTMY MJIH BBIOpATh U3 MPEJIOKEHHBIX BAPHAHTOB.

JleficTBOBATh 110 COCTABICHHOMY TLIaHY.

KOHTpOJIMpOBaTh IESITENBHOCTD 10T PYKOBOJCTBOM ThIOTOPA.

OcymecTBisTh 0TOOp Hanbomee 3GPEKTUBHBIX CIIOCOOOB AEITETLHOCTH B TIPOIECCE PeATU3AIUU
JCSITeTIbHOCTH.

HaXO[[I/ITB BCC BO3MOXKHBIC PECYPCHI I JOCTUKCHHA IMOCTABJICHHBIX ueneﬁ H YUUTBCA UX
UCIIOJIb30BATh.

Peann30BbIBaTh MJIaH JCHCTBUII 1101 PyKOBOACTBOM ThIOTOpA.

OHpeI[eJDITB YCIICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYyaAllUAX.

OIIeHI/IBaTI) " OIIPCACIIATDL CTPATCTUIO MTOBCACHUA C YUCTOM I'PAKAAHCKUX U HPABCTBCHHBIX

LEHHOCTEM.

10. OCYH_IGCTBJ'ISITB IMO3HABATCJIIbHYIO pe(i).]'[eKCI/II-O ACATCIIbHOCTH, 3HAHUA U HC3HAaHM.

IlozHaBarenpubie YY1

1.

2
3.
4

OBnazneHre HaBbIKaMH 1103HABATEIbHON, yUEOHOM, IPOEKTHON AESITEIbHOCTH.

OBnajieHne HaBBIKAMU pa3pereHust Mpoodiiem.

YMeHne caMoCTOSATENBHOIO IOMCKA METO0B PEILIEHUS IPAKTUYECKUX 3a/1a4.

YMeHne caMocTosTeNbHOW HHPOPMALIMOHHO-TIO3HABATEIBHOM JIEITETFHOCTH TPHUMEHEHHSI
Pa3JIMYHBIX METOAOB IMO3HAHUS.

OgnajieHne HaBBIKaMU MOJIy4Y€HHUsS] HE0OX0MMOM HH(OpMAIMK U3 PA3TUYHBIX HCTOYHUKOB
(opueHTHpOBaTHCA B MH(OPMAIMH, TOTYYaTh HHPOPMALIMIO U3 CIOBAPEH, SHIUKIIONEANH,
XYJ0’KECTBEHHBIX U IMMYOJIUIIUCTUUECKUX TEKCTOB).

Pa3BuTHE HaBBIKOB KPUTHUECKU OLIEHUBATh U HHTEPIIPETUPOBATH MH(POPMALIHIO, TOTYYaEMYIO U3
Pa3IMYHBIX UCTOYHHUKOB.

YMeHue ornpenenats Ha3HaueHHe U QYHKLIUHU pa3IMYHbIX COLIMAIbHBIX HHCTUTYTOB B

COTPYJIHUYECTBE C TIEarOTOM.

Kommynukarususle YY1

1.
2.

YMeHne opraHu30BbIBaTh COLIMATIBHOE COTPYIHUUECTBO C LIEIbI0 B3aMMHOTO 000TaleHHUSI.

YMeHune MakCUMaJIbHO YUYUTBIBATH HHTEPECHI CTOPOH.

YmMmenue otOupars Haumbonee >3pdextuBHbie UKT nns pemienus KOHKpETHBIX 3a7jad (KOTHUTHBHBIE,
KOMMYHUKaTHBHbIE, OPTaHU3allMOHHBIE) U3 MPEI0KEHHOTO BBIOOpA.

Hcnonb30BaHue 3HAHUN 3PTOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTHEHBI U IPYTHX Ha MPAKTUKE.
YMeHHne caMoCTOSATENIbHO OTOMpaTh 3((EKTUBHBIE S3bIKOBBIE CPEICTBA AJIS SICHOTO, JOIMYHOTO U

TOYHOI'O U3JIOKEHHS CBOCH TOUKHU 3pCHUA.



[NPEJAMETHBIE PE3VJIbTATDBI

Boeinyckuuk Hayuurces (0a30BbI YPOBEHD):

omepupoBaTh Ha 0a30BOM YpPOBHE TMOHSATUSMHU: KOHEUYHOE MHOXECTBO, JJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, MepeceyeHne U 00bEeIMHEHNE MHOXKECTB, YHCIIOBBIE MHOKECTBA HA KOOPAMHATHOM
MPSMOM, OTPE30K, HHTEPBAJI;

OTepupoBaTh Ha 6a30BOM YPOBHE MOHSATUSMU: YTBEPKICHUE, OTPUIIAHUE YTBEP)KICHUS, UCTUHHBIC U
JIO’)KHBIC YTBEPIKJICHHUS, IPUYMHA, CJIEJACTBUE, YACTHBIN CIy4dail 00IIero yTBep KICHHs, KOHTPIPUMED;
HAXOJUTh TMEepEeceUCeHrEe U 00bEIMHEHUE IBYX MHOXKECTB, IIPEICTABICHHBIX Ipa@UuecKu Ha YUCIOBOM
MIPSMOM;

CTPOUTh HA YHCIIOBOW NPSAMOW IOAMHOMXECTBO YHMCIOBOTO MHOXECTBA, 3aJaHHOE MPOCTEUILIMMU
YCIIOBUSIMU;

pacro3HaBaTh JIOXKHBIC YTBEP)KICHHS, OIIMOKH B PaCCYXKICHUSX, B TOM 4HCIIE C
HCIOJIb30BAaHUEM KOHTPIIPUMEPOB;

HCIIOJIb30BaTh YMCJIOBBIE MHOKECTBA HA KOOPJMHATHOM MPSMOM ISl ONMCAHUS PEAJIbHBIX MPOILIECCOB
U SIBJICHHI;

MIPOBOJIUTH JIOTUYECKHUE PACCYKJECHUS B CUTYallUsIX [TOBCEJHEBHOM KU3HU;

ornepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSAMHU: IIENIO€ YUCIO, JEIUMOCTh 4YHCell, OOBIKHOBEHHAs
IpoOb, AecATHYHAS JPoOb, pallMOHAIBHOE YHUCIIO, NMPHUOMMKEHHOE 3HAYCHUE YMCIIA, YacTh, JOJIA,
OTHOIIIEHUE, TTPOLICHT, MTOBBIIICHUE U MIOHMWKEHUE Ha 3aJJaHHOE YHUCIIO MPOIEHTOB, MaCIITa0;
criepupoBath Ha 0a30BOM YpOBHE MOHATUSAMU: JOrapupM Yncia, TPUTOHOMETPUUYECKas OKPYKHOCTb,
rpagycHasi Mepa yrija, BEJIWYMHA yIja, 3aJaHHOrO0 TOYKOM HAa TPUTOHOMETPHUYECKON OKPYXKHOCTH,
CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YIJI0B, UMEIOIIUX TPOU3BOJIBHYIO BEJINUNHY;

BBITIOJIHSTH apu(PMETHUECKUE ACHUCTBUS C IEIBIMA U PAIlMOHAIIBHBIMUA YHCIIAMH;

BBITIOJIHSITH HECJIOKHBIE TTPE00Pa30BaHMS YMCIIOBBIX BBHIPAKEHUM, COJIEPIKAIINX CTEIIEHU YUCEeN, TH00
KOPHU U3 YUCEI, TUOO Jorapu(Mbl YHCEIT;

CpPaBHUBATH pAllMOHATBHBIC YUCIIA MEXKY COOOI;

OLICHUBATh U CPAaBHUBATH C PALMOHAJIBHBIMU YUCJIAMU 3HAYEHMS LEJBIX CTEIEHEN 4ucell, KOpPHEU
HATypaJbHOUN CTETICHU U3 YUCEI, JOrapu(MOB YUCET B IPOCTHIX CIyUasx;

M300paxaTh TOYKaAMH Ha YHCIOBOM MPSMO LIeJble ¥ palliOHATbHBIC YHCTIA,

n300paxaTh TOUKAMH HA YUCIIOBOM MPSMOM IeNbIe CTENEHU YMCeN, KOPHU HATYpalbHOUN CTENEHH U3
YuUCe, ToTapu(Mbl YHCEN B MPOCTHIX CITydasx;

BBITIOJTHATH HECTIOKHBIE TPE0OPa30BAHUS LIETBIX U JPOOHO-PAIIMOHAIBHBIX OYKBEHHBIX BBIPAKECHUN;
BBIPAXaTh B IPOCTEHIIMX CIIy4YasX U3 PaBEHCTBA OJIHY NEPEMEHHYIO Y€pe3 JPYIHME€ U BBIUUCIATH B
MPOCTHIX CIydasx 3HAYCHUS YHUCIOBBIX U OYKBEHHBIX BBIPQKEHUU, OCYIIECTBIISISI HEOOXOIUMBIE
MOJICTAHOBKH W TIpeoOpa30BaHMUsI;

n300paxaTh CXeMaTHUECKH YroJl, BEIMUYMHA KOTOPOTrO BhIpaXKeHa B rpajaycax;



OIICHUBATh 3HAKU CHHYCA, KOCHHYCA, TAHT€HCA, KOTAHTCHCA KOHKPETHBIX YTJIOB;

BBITTOJIHSTEH BRIYMCIICHHS TIPU PEIICHUH 3a/1a4 IIPAKTHYECKOTO XapaKTepa,

BBINIOJHATh PAKTHYCCKME pPacuyeThl C HCIOJb30BAHUEM MPH HEOOXOJMMOCTH CIIPaBOYHBIX
MaTepHaoB U BHIYMCIIUTEIBHBIX YCTPOMCTB;

COOTHOCHTH peajbHbIE BEJIMYHMHBI, XapPaKTEPUCTHKH OOBEKTOB OKPY)KAIOIIEr0 MHpa C HX
KOHKPETHBIMHU YKCIIOBBIMHU 3HAYCHHUSMM;

UCIIOJIb30BATh METObI OKPYTIICHHS, IPUOIMKEHHST U MIPUKHUIKK [IPU PEIICHUH MPAKTHYECKUX 3a/1ad
HIOBCEHEBHOM KU3HM;

peliath JMHEHHbIC YypaBHEHHS | HEPABEHCTBA, KBaJIpaTHBIC YypaBHEHWs, Jorapu(pMUUIECKUE
ypasuenus Buaa 10g a (bX + ¢) = d u npocreiimme HepaBencTBa Buaa log a X < d;

bX*=d (rme d MOXHO MpeACTAaBUTL B BUJE CTETCHU C

peniath Mmokasare/ibHble YpaBHEHHS, BHUIA a
OCHOBAaHMEM @) U MpocTeiimue HepaBencTsa Buga < d  (rae d MOKHO IPEACTaBUTh B BHJIE CTEIICHH
C OCHOBaHHUEM a);

MNPpUBOJAUTDb HCCKOJILKO IIPUMEPOB KOpHCfI HpOCTCﬁIHGFO TPUTOHOMCTPHUYCCKOI'O YPAaBHCHHUA BUA:

sin Xx = a, C€0S X =4, tgXx =4, ctg X = a, rae a — TabJAMYHOE 3HAYCHHE COOTBETCTBYIOILCH

TPUTOHOMETPHUYECKON (PYHKIINH;

COCTaBJISITh U peIllaTh YPAaBHEHUS U CUCTEMbl YPAaBHEHUU NPU PELIEHUU HECIOKHBIX NMPAKTUYECKUX
3az1ay;

onepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSMHU: 3aBUCHUMOCTb BEJIWYHMH, (QYHKIMS, apryMeHT H
3HayeHue (PyHKIMH, 00JacTh ONpeAeIeHUS U MHOXKECTBO 3HaUCHUH (YHKINU, TpapUK 3aBUCUMOCTH,
rpaduk QyHKIUH, HYIH (DYHKIUH, NPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pAacTaHHWE HAa YHCIOBOM
IIPOMEXKYTKE, YObIBAaHUE HAa YHCIIOBOM IPOMEXKYTKE, HauOOJIblIee M HAaMMEHbIIee 3HaYeHHE (PYHKIIMU
Ha YHCJIOBOM MPOMEXKYTKE;

onepupoBaTh Ha 6a30BOM YpOBHE MOHSTHUSIMU: IIpsiMasi U 0OpaTHasi MPONOPIMOHATIBHOCTD JIMHEHAs,
KBaJlpaTU4Hasi, JJorapupMuieckas 1 okazareiabHasi QyHKINH;

pacno3HaBaTh TIpaUKu B3JIEMEHTAPHBIX (QYHKUMM: MpsAMOM U 0OpaTHOM MNpPONOPLUOHATIBHOCTH,
JMHENHOMN, KBaJpaTUYHOH, JIOTapu(PMUUYECKON U TIOKa3aTeIbHON (YHKIINIA;

COOTHOCUTh TpaUKH >SJIEMEHTApHBIX (QYHKIUI: OpsIMOM U OOpaTHOM NPONMOPLHOHAIBHOCTH,
JUHENHOMN, KBaJpaTUUHOMH, JorapudMUIecKoil U moka3aTesbHON QyHKUUN ¢ hopMyliaMu, KOTOPIMU
OHM 3a/1aHbI;

HAXOJUTb M0 TpapuKy NpUOIMKEHHO 3HaYCHHS] PYHKIIMU B 3a/IaHHBIX TOYKaX;

OTpeAeNATh Mo rpa@uKy cBoicTBa (QYHKIUU (HYJIH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HAaOOJIbIIINE ¥ HAUMEHBIIINE 3HAYeHUS U T.I1.);

CTPOUTh OCKH3 TIpaduka (QYHKIMM, YIOBJIETBOPSIOUIEH TNpPUBEICHHOMY Ha0Opy YCJIOBHM

(IpoMeXXyTKH BO3pacTaHus / yObIBaHUs, 3HaU€HUE (PYHKIMH B 33JJaHHOM TOUKe);



ornepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSIMHU: TOUYKa, NpsAMas, IUIOCKOCTb B MPOCTPAHCTBE,
NapajuIeIbHOCTD U NEPIEHIUKYISIPHOCTD MPSIMBIX U MIOCKOCTEH;

pacro3HaBaTb OCHOBHbIE BHJIbI MHOTOTPAaHHUKOB (NpU3Ma, MHpaMHUAd, HPSIMOYTOJbHBIH
napajuienenunesn, Kyo);

n300paxarb u3ydaemble GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEHKHBIX HHCTPYMEHTOB;
Jenath (BBIHOCHBIC) MIIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBbEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y,

U3BJIEKaTb WHGOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, MPEICTaBICHHYIO Ha
yepTexax U pUCYHKax;

npuMeHsTh Teopemy [ludaropa npu BeUKCICHUH SIEMEHTOB CTEPEOMETPHUUECKUX (QUTYD;

HAXOJUTh IO MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB C IIPUMEHEHHEM (OpMYIT;
COOTHOCHTD a0CTPAKTHBIE TEOMETPHUECKUE MOHATHS U (PAKTHI C PeaTbHBIMH KU3HEHHBIMH 00BEKTaMU
U CUTYaIUsIMU;

UCTIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYp JJIsi PEIICHHs] THIIOBBIX 3a7ad
MPAKTUYECKOTO COJIEPIKAHNUS;

OLICHUBATh (POPMY MPABHILHOTO MHOTOTPpAaHHHMKA IIOCJIE CIHJIOB, CPe30B M T.I. (OMpEaenisTh
KOJIMYECTBO BEPIIMH, pedep U rpaHell MoTy4YeHHbIX MHOTOTPAHHUKOB);

OMKCHIBATh OTAENbHBIC BBIIAIONINECS PE3YNbTAThl, MOJYUYEHHBIE B XOJA€ PAa3BUTUS MATEMaTUKHU Kak
HAYyKH;

3HaTh NPUMEpPbl MATEMaTUYECKUX OTKPBITUH M MX aBTOPOB B CBSA3HM C OTEUECTBEHHOW M BCEMHUPHON
UCTOPHUEH;

IMOHUMATh POJIb MATEMATUKHU B Pa3BUTUU Poccum.

BBIIYCKHUK ITOJIYVYUT BO3MOKHOCTh HAVYUTHLCS (0a30BbI YPOBEHD):

ONEPUPOBATH MOHATUAMU: KOHEYHOE MHOKECTBO, JJIEMEHT MHOKECTBA, ITOJMHOKECTBO, IIEPECCUCHUE
1 00bEMHEHNE MHOXECTB, YHCIIOBBIE MHOXKECTBA Ha KOOPAWHATHOM MPSIMOU, OTPE30K, MHTEPBAJI,
MOJIYMHTEPBAJ, MPOMEXYTOK C BBIKOJOTOH TOUYKOW, rpaduueckoe MpeacTaBIeHHE MHOXKECTB Ha
KOOPAMHATHOW IUIOCKOCTH;

ONEPUPOBATh TMOHATUSAMH: YTBEPKICHUE, OTPULAHUE YTBEPKACHUSA, WCTUHHBIE W JIOKHBIE
YTBEPXKACHHUS, TPUYMHA, CIIEACTBHE, YACTHBIN clTydail OOIIEeTo YTBEPKIACHHS, KOHTPIIPUMED;
MPOBEPATHh NPUHAJIEKHOCTD IJIEMEHTA MHOXKECTBY;

HaxOJIUTh TIEPECEUCHHE W OOBEAMHEHUE MHOXKECTB, B TOM YHCIIC TPEICTABICHHBIX Ipad)MuecKu Ha
YUCJIOBOM NIPSAMOW U HA KOOPJAUHATHOM TUIOCKOCTH;

MPOBOAMTH JOKA3aTENbHbBIE PACCYKACHHUS ISl 00OCHOBAHUSI NICTHHHOCTH YTBEPKICHHIA,
WCIIOJIb30BaTh YMCIOBBIE MHOKECTBA HA KOOPJAMHATHON MPSIMOMl M HA KOOPAUHATHOM MIIOCKOCTH IS

OnurcCaHusd pCajIbHBIX IMPOLCCCOB U HBHGHHﬁ;



IPOBOJIUTH JTOKA3aTEe/IbHBIC PACCYKACHUS B CUTYAIMSIX MOBCEJHEBHOW HM3HHU, MPH PEIICHUHU 3a/1a4
U3 IPYTUX PEMETOB,;

CBOOOIHO OINEPUPOBATh MOHITHUSAMH: IIEJI0€ YHUCIO0, ISIUMOCTh YHCE], OOBIKHOBEHHAs ApOOb,
JecATHYHAS PO0b, pAllMOHAILHOE YUCIIO, MPHOIMKEHHOE 3HAYCHUE YKCIIa, YaCTh, J0JIs1, OTHOIICHHE,
IPOIICHT, MOBBIIICHUE U MOHIKEHHUE Ha 3aJaHHOE YUCIIO MPOIEHTOB, MaCIITa0;

HPUBOJUTH IIPHUMEPBI YKHCEJT C 33]]AHHBIMU CBOWCTBAMH JICIIMMOCTH;

OIEPUPOBATh TOHATUSMU: JIOTApU(PM YHCIIA, TPUTOHOMETPUYECKAs OKPYKHOCTb, pajJdaHHAs H
rpajycHas Mepa yrja, BeJHYMHA YIJia, 3aJaHHOr0 TOYKOW Ha TPUTOHOMETPUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHI'CHC XU KOTAHTI'CHC YIJIOB, UMCIOIIUX ITPOU3BOJIbHYIO BCIIMUUHY, YHUCJIA € U TT;
BBITOJIHATh apu(METUYECKHE JeHCTBUSA, COUYeTass yCTHBIC M NMHUCHhMEHHBIC NMPHEMBbI, IPUMEHSS IpU
HEO0OXOIMMOCTH BBIYUCIUTEIHHBIE YCTPONUCTBA;

HaxXOJWTb 3HAYCHUSA KOPHA HaTypaJ’IBHOﬁ CTCIICHU, CTCICHU C paluOHAJIbHBIM II0KA34aTCIICM,
Jorapudma, UCTIONb3ys MPU HEOOXOTUMOCTH BBIYMCIIUTEIILHBIEC YCTPOMCTBA;

II0JIB30BaThCs OLEHKON U IIPUKUJIKON ITPH IIPAKTUYECKUX pacyeTax;

IPOBOJIUTH MO M3BECTHBIM (opMyJaM W TpaBWiaM IpeoOpa3oBaHus OYKBEHHBIX BBIPaKEHUI,
BKJTIOYAOIUX CTETIEHU, KOPHH, JIOTapu (MBI U TPUTOHOMETPHUECKUE (PYHKITUH;

HaXO0IUTh 3HAYCHUSA YHUCIIOBBIX U 6yKBCHHI)IX BI)Ipa)KCHI/If/'I, OCYIICCTBIJIAA HGO6XOI[I/IMBIC IIOACTAaHOBKHA
U TIpeoOpa3oBaHus;

n300paxaTh CXeMaTHUUECKH yroJl, BEJIMUYMHA KOTOPOIro BhIpaXk€Ha B rpajlycax WM paJuaHax;
MCIIOJIb30BaTh IIPU PEILIEHUU 3a7a4 TaOJNYHbIE 3HAUEHUSI TPUTOHOMETPUUYECKUX (PYHKIIUN YTIIOB;
BBIMOJIHATH MIEPEBOJ] BETUYMHBI yIJIa U3 PaJMaHHONW MEPHI B TPAJYCHYIO U 00paTHO;

BBIMOJIHATh JICHCTBUSI C YUCIIOBBIMH JaHHBIMHU TIPU PEIICHUM 3ajad MPAaKTHYECKOTO XapakTepa H
3a/a4 U3 Pa3IMYHBIX 00JIACTEeH 3HAHWM, UCIOJB3Ys MPHU HEOOXOJAUMOCTH CIIPABOYHBIC MATEPUANBI
BBIYMCIIUTEIIbHBIE YCTPOMCTBA;

OLCHUBATb, CPAaBHUBATH W HCIIOJB30BAaTh IPU PCIICHHUU IMPAKTHYCCKUX 3a7ad YHUCJIOBBIC 3HAYCHUA
peaIbHBIX BETMYMH, KOHKPETHBIE YHCIIOBbIE XapaKTEPUCTUKU OOBEKTOB OKPYKAOILIET0 MUPA;

peiiaTb palyvOHAJIBHBIC, IIOKA3aTCIbHBIC U JIOFapI/I(i)MI/ILIeCKI/Ie YpaBHCHHUSA W HCPABCHCTBA,
HpOCTefIHIHe HUPppauOHAJIbHBIC 1 TPUTOHOMETPHYCCKUEC YPAaBHCHUSA, HCPABCHCTBA U UX CUCTCMBEI;
HCII0JIB30BAaTh METOAbLI PCIICHUS ypaBHCHHfIZ IMPUBCACHUC K BUAY «ITPOU3BEACHHUEC PABHO HYJIIO» UIIN
«4aCTHOE PaBHO HYJIIO», 3aMEHA MIEPEMEHHBIX;

HCII0JIB30BAaTh METOJ MHTEPBAJIOB JJIs pCHICHUSA HECPABCHCTB,

MCIIOJIb30BaTh TpaduyecKuil MeToA JIsl MPUOIMKEHHOTO PEeLICHHs] YPaBHEHUM U HEPABEHCTB;
n300pakaTh Ha TPUTOHOMETPHUYECKOW  OKPY)KHOCTH  MHOXKECTBO  PEIICHHUH  MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB;

BBIIIOJIHATH OTOOP KOpPHEW ypaBHEHMH WJIM PEHICHHH HEPaBEHCTB B COOTBETCTBHH C

JOIMMOJTHUTCIIbHBIMU YCIIOBUAMU U OTPAaHUYCHUAMMU,



COCTaBJIATh M pelllaTh YPaBHEHUs, CUCTEMbl YpPaBHEHHI M HEpaBEHCTBA IPU PEIICHUU 3a/1a4 JPYTrux
y4eOHBIX TIPEIMETOB;

UCIOJIb30BaTh YpPAaBHEHUS W HEpPaBEHCTBA i1 IIOCTPOCHMsS M HUCCIEAOBaHMS IMPOCTEHIINX
MaTeMaTHYECKUX MOJIeNIel peaIbHbIX CUTYalui WU MPUKIAJHbIX 3a/ay;

YMEThb HHTEPIPETHUPOBATh IIOJIyYEHHbI NpU pPELIEHUH YypaBHEHMs, HEPABEHCTBA MM CUCTEMBI
pe3ysbTaT, OIEHHMBATh €ro IpaBIONOA0OMEe B KOHTEKCTE 33JaHHOW pPEaTbHON CHUTyalludl WM
MPUKJIAJHON 3a]a4u;

ONEpPHPOBATH TOHATUAMHU: 3aBHCHUMOCTb BEIMYMH, (DYHKIHS, apryMeHT M 3HaueHue (yHKIHH,
00J1aCTh OTpENeNeHUsI U MHOXKECTBO 3HAaYeHUN (DYHKIHMH, rpaduK 3aBUCUMOCTH, TpapuK (DYHKIIHH,
HYJIM (QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YUCIOBOM IIPOMEXYTKE, yObIBaHHE
Ha YMCJIOBOM IIPOMEXKYTKE, HaumOoiblllee M HaMMEHblIee 3HaueHHe (YHKLUHUU Ha YHUCIOBOM
IIPOMEXKYTKE;

ONEepUpOBATh MOHATUSAMM: NpsMas U oOpaTHas MPONOPLUOHATIBHOCTb, JHMHEHHAas, KBaJpaTU4Hasd,
JorapugmMuyuecKas u mokasareiabHas (yHKIHUH;

onpeneNnaTh 3HadeHWe (QYHKUMU IO 3HAYEHMIO apryMeHTa IpU pPas3JIM4HbIX crocolax 3aJaHus
byHKINY,

CTPOUTH I'paMKU U3YYEHHBIX (QYHKIUII;

OIUCBIBATh MO rpauKy U B NPOCTEHIIMX Ciaydasx Mo ¢opMmyse MOBEIACHHE U CBOWCTBA (DYHKIIMIHA,
HaxO0JIUTh MO0 TpaduKy PyHKIIUU HAUOOJBIITNE U HAMMEHBIITNE 3HAYCHUS,

CTpPOUTh HCKHM3 Trpaduka (yHKIHH, YAOBJIETBOPAIOLIEH MNpPHUBEJEHHOMY HalOoOpy yCIOBHUH
(MpoMeXyTKH BO3pacTaHus/yObIBaHUS, 3HaU€HUE (QPYHKIMHU B 3aJaHHOW TOYKE, ACUMMTOTHI, HYJIU
(GYHKIMH ¥ T.11.);

pemarh ypaBHEHHUS, MNPOCTEHIINE CUCTEMbl ypaBHEHUH, MCIONb3ysd CBOMCTBA (QYHKIUH M HX
rpauKoB;

ONpeAeNATh MO rpagukaM M HCIOJIb30BaTh JJIS PELICHUS MPUKIAIHBIX 3a/1a4 CBOMCTBA pealibHbIX
IPOIIECCOB U 3aBUCHUMOCTEH (HauOOJNbIINEe U HaUMEHbIINE 3HAYEHUs, MPOMEXYTKH BO3pACTaHUS U
yObIBaHUS (PYHKIINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, IEPHOA U T.I1.);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKON CUTYalUH;

ONEepUpOBaTh TMOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb B MPOCTPAHCTBE, MAPAIENbHOCTh H
NEPIEHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEN;

MPUMEHSITD JUIsl pEIIeHUs 3a/1a4 reoOMeTpudeckie (akThl, €CIIM YCIOBUS IPUMEHEHUS 3ajaHbl B SBHOMN
dopme;

pelaTh 3aauu Ha HaXOXKJICHHE T€OMETPUUECKUX BEJIMYHMH M0 00pa3iiaM Wik alropuTMam;

Jenath (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM UHUCIIE PUCOBATh BUJ

CBEpXY, COOKY, CTPOUTH CEYEHHS] MHOTOTPaHHUKOB;



U3BJICKaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(OPMAIMIO O TEOMETPUYECKHX (Urypax,
NPECTaBICHHYIO Ha YepTexkax;

NPUMEHSTHh T€OMETpHUYECKUE (DaKThI ISl PEICHHUS 3a/1a4, B TOM YHCIIE TPEANOJIATaloNIINX HECKOIBKO
IaroB PEUICHUS;

OIKCHIBATH B3aUMHOE PACIIOIOKECHHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

(dbopMyIHpOBaTH CBOMCTBA U IPU3HAKH QUTYD;

JIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHUS;

BIQJICTh CTaHJAPTHOW KIacCUpUKAUEH TPOCTPAHCTBEHHBIX (Guryp (MUpamMuabl, MPU3MEI,
napauieIeuIe b );

BBIYUCIISATH PACCTOSIHUS U YTJIBI B IPOCTPAHCTBE;

MPEJICTABIISITh BKJIAJl BBIJAIONIUXCS MAaTEMaTHKOB B PAa3BUTHE MATEMATHKH W HWHBIX HAYIHBIX
o0OJacrei;

IMOHUMATh POJIb MAaTECMATUKH B pa3BUTUHN Poccun.

I[MPEAMETHBIE PE3YJIbTATBI

Breinyckunk Hayyures (yriryOJIEeHHBIIA VPOBEHD):

CBOOOJTHO ONEpUPOBaTh MOHATUAMHU: KOHEYHOE MHOXECTBO, 3JEMEHT MHOXECTBA, MOJMHOXECTBO,
nepeceueHme, 00beTUHEHNE 1 PA3HOCTh MHOXKECTB, YUCIIOBBIE MHOXKECTBA Ha KOOPIMHATHOM MPSIMOHA,
OTpE30K, MHTEPBAJI, IOJYUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON TOUKOM, TpauuecKoe MpeiCTaBIeHEe
MHOECTB Ha KOOPJAUHATHOM IUIOCKOCTH;

3a/1aBaTh MHO>KECTBA MIEPEUNCICHUEM U XapAKTEPUCTUYECKUM CBOMCTBOM;

ONEPUPOBATh IOHATHUAMM: YTBEPXKICHUE, OTPULIAHHUE YTBEP)KICHMs, WCTHUHHBIE W JIOKHBIC
YTBEPKACHUS, IPUUMHA, CJIEACTBHE, YACTHBIN ciTyyail O0IIEero yTBEpKIACHU, KOHTPIPUMED;
IIPOBEPSTH MPHUHAJIEKHOCTD dJIEMEHTA MHOXKECTBY;

HaXOJUTh NepecedeHre U 0ObEeTUHEHNE MHOKECTB, B TOM 4YHCJIE MPEICTaBICHHBIX rpaduuecku Ha
YUCJIOBOU MPSIMOM M HA KOOPJAMHATHOM TUIOCKOCTH;

IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYKIACHUS ISl 000CHOBAaHUS UICTUHHOCTH YTBEPKACHMUI;
UCIIOJIB30BaTh YKUCIIOBBIE MHOYKECTBA HA KOOPAUHATHOM NPSIMON U HAa KOOPAMHATHOU IUIOCKOCTH IS
ONMUCAHUs PEATBbHBIX IPOLIECCOB U SBJICHUNH;

IIPOBOJIUTH JIOKA3ATENIbHBIE PACCYKICHHS B CUTYalMsIX OBCEIHEBHOM >KW3HU, IPU PEIICHUM 3a/1a4
U3 IpyTruX NpeIMETOB;

CBOOOJHO ONEpUPOBATh MOHIATUSIMH: HATypalbHOE YHMCIO, MHOXKECTBO HATYpaJbHBIX YHCEIN, LEeI0e
YHCIJI0O, MHOKECTBO LIEJIBbIX YHUCEN, OOBIKHOBEHHas ApoOb, AecATUYHas OpoOb, CMEIIAHHOE YHUCIIO,
palMOHAIBHOE YUCIIO0, MHOXKECTBO PAllMOHAIBHBIX YHUCEI, UPPALUOHAIIBHOE YUCIIO, KOPEHb CTEIICHU
n, JEUCTBUTEIIBHOE YHUCIIO, MHOKECTBO JCHCTBUTEIBHBIX YHUCEN, F€OMETPUYECKAss UHTEPIPETALUs

HaTypaJbHBIX, LEJIBIX, pallUOHAJIBHBIX, ,HGIZCTBHTCHBHBIX YHUCCII,



IIOHUMAaTh U OOBSICHATH Pa3HUILY MEXKAY MO3ULIMOHHONW U HEMO3UIIMOHHOM CHCTEMaMU 3allMCH YHCelT;
NEPEBOJUTH YMCIIA U3 OAHON CUCTEMBI 3aIIMCH (CUCTEMBI CUUCIIEHMS) B IPYTYIO;

JIOKa3bIBaThb M HCIOJIb30BaTh MPU3HAKK JEIMMOCTH CYMMBbl U IPOM3BEACHMS IIPH BBIIOJHEHUU
BBIUMCJICHUN U PEILICHUH 3a/1a4;

BBIIIOJIHATH OKPYIJICHHE PAMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C 3aJaHHOM TOYHOCTBIO;
CpaBHUBATh JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

yIOpS0YMBaTh YHUCIA, 3alMCaHHble B BHUJE OOBIKHOBEHHONM M JECATMYHOM ApoOu, uucIa,
3arycaHHbIe C UCIOJIb30BaHHEM apu(hMETHUECKOTO KBaAPaTHOTO KOPHS, KOPHEH CTEreHH OoJbIne 2;
Haxoauth HOJl u HOK pa3ueiMu cioco6amMu U MCIIONIb30BaTh WX MPH PELICHUHU 33/1a4;

BBINOJIHATh BBIYMCICHUS U NPeoOpa3oBaHUs BBIPAKEHHUM, colepXallluxX IeHCTBUTENbHbIE YHUCIA, B
TOM 4YHCJIE KOPHU HaTypaJbHbIX CTEIICHEH;

BBITOJIHATh CTaHapTHbIE TOKJIECTBEHHbBIE npeoOpa3oBaHus TPUTOHOMETPUUYECKHUX,
JOTapu(PMHUECKUX, CTETICHHBIX, HPPALMOHATBHBIX BBIPAKECHUI,

BBINOJIHATH M OOBSICHATh CPAaBHEHHE PE3YyJIbTATOB BBIYMCICHUN MPH PEIIEHUHN NPAKTUYECKUX 3a/a4, B
TOM YHCJIE€ IPUUNCICHUH, UCIIOJIB3Ysl pa3Hble CIIOCOObI CpaBHEHU;

3allUCBhIBaTh, CPAaBHHUBATh, OKPYIJIATH YHCIOBBIE JAHHBIE PEAIbHBIX BEIMYMH C HCIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHHS;

COCTaBJISITh U OLIEHUWBATh Pa3HbIMU CIIOCOOAMH UKCJIOBBIE BBIPAXKEHUSI NIPU PEIICHUU IMPAKTHUECKUX
3a/1a4 U 3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB;

CBOOOZHO ONEpUPOBATH MOHATHSAMH: YypaBHEHHE, HEPaBEHCTBO, PAaBHOCWUJIBHBIE YpPaBHEHUS W
HEPABEHCTBA, YPAaBHEHHE, SIBJIAIOLIEECS CIECICTBUEM IPYrOro ypaBHEHUS, yPABHEHUS, PABHOCHIIBHBIE
Ha MHOJKECTBE, PAaBHOCHUJIbHBIE MPE00pa30BaHMsl ypaBHEHMIA;

pelaTh pa3Hble BUABI YPAaBHEHUN U HEPABEHCTB U UX CHUCTEM, B TOM UHCIIE HEKOTOPHIE YPAaBHEHUS 3-
i u 4-ii creneHei, ApoOHO-pallMOHAIbHbIE U UPPALMOHAJIBHBIE,

OBJI/IETh OCHOBHBIMH THIIAMHU IOKa3aTEJbHBIX, JOTapUPMHUECKUX, WPPALMOHAIBHBIX, CTEHNEHHBIX
YPaBHEHUH U HEPABEHCTB U CTAaHAAPTHBIMH METOJAMHU UX PEIICHUH U NPUMEHATH UX NPU PEIIECHUU
3az1ay;

IIPUMEHATH TeopeMy be3y K pelieHnIo ypaBHEHHUI;

IPUMEHATH TeopeMy Buera /i peleHns HEKOTOPBIX YPaBHEHHUM CTENIEHU BBILIE BTOPOI;

MOHUMAaTh CMBICI TEOPEM O PABHOCWIBHBIX M HEPAaBHOCHIIBHBIX MPeoOpa3oBaHHIX ypaBHEHUH U
YMETb UX J0Ka3bIBATH;

BJIAJICTh METOJIaMH PEILICHUS] YpaBHEHUH, HEPABEHCTB U X CHUCTEM, YMETh BHIOMpATh METO/ PEIICHHUs
¥ 000CHOBBIBAaTh CBOM BBIOOD;

UCIIOJIb30BaTh METOJI MHTEPBAJIOB JJISl PEIIEHUs] HEPABEHCTB, B TOM YHUCIIE IPOOHO-PALMOHAIBHBIX U

BKJIIOUAIOLIUX B c€0sl MppallOHaIbHbIE BBIPAXKECHMUS,



pemiath anreOpandeckre ypaBHEHHUS M HEPABEHCTBA U MX CHCTEMBI C MapaMeTpaMu alredpandyeckum
U TpapIIecKuM METOIaMH;

BJIQJIETh Pa3HBIMU METOJIaMU JI0Ka3aTeILCTBA HEPABEHCTB;

peliaTh YpaBHCHUA B LCIIBIX YHUCIAX,

n300pakaTh MHOKECTBA HA IIOCKOCTH, 33J1aBa€Mble YPaBHEHUSIMHU, HEPABEHCTBAMH U UX CHCTEMaMH;
CBOOOJTHO HCIIOJIb30BaTh TOXIECTBEHHbIE NpeoOpa3oBaHUs IMPH PEUICHUH YPAaBHEHHH M CHUCTEM
YpaBHEHUN;

COCTAaBJIATh U PCIIATh YPABHCHUSA, HCPABCHCTBA, UX CUCTCMBI IIPHU PCIICHHUU 3a4a4 APYTrux y‘-I€6HBIX
MPEIMETOB;

BBITIOJIHATL OUCHKY HpaBI[OHOI[OGI/ISI PE3YyJIbTAaTOB, IMMOJNY4YAaCMbIX IpPpHU PCHICHUHU Pa3JIAYHBIX
ypaBHEHUM, HEPABEHCTB U UX CUCTEM IPU PEUICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB;

COCTaBIAThL M pEIIaTh yYpaBHEHHS M HEPABEHCTBA C IapaMeTpaMy IIpU pPELICHUH 3afad IApPyrux
yueOHBIX PEIMETOB;

COCTaBJIATb YPAaBHCHHEC, HCPABCHCTBO MJIM HX CHCTEMY, OIIMCBIBAONIHME PCAIbHYIO CUTyallUI0 HIIN
MPUKIAIHYIO 33/1a4y, HHTEPIPETUPOBATH MOTYyYCHHBIE PE3YyIbTAThI;

HCII0JIB30BAaTh MPOrpaMMHBIC CPECACTBA IMPU PCIICHUN OTACIBbHBIX KJIaCCOB ypaBHeHI/Iﬁ 1 HCPABCHCTB,
BJIAJICTh TOHSATHSAMU: 3aBHCHUMOCTh BEIMYUH, (PYHKIUS, apryMEHT W 3Ha4YeHHEe (DYHKIHH, 00JacTh
ompefeNieHuss 1 MHOXECTBO 3HAaYeHW (QyHKuMH, TpaduK 3aBUCUMOCTH, rpaduk GyHKIUH, HYIU
(GYyHKLMHU, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, BO3pACTaHME HAa YMCIIOBOM INPOMEXYTKE, yObIBaHUE Ha
YHUCIIOBOM MMPOMEIKYTKE, HanOoJIbIlIee U HAaUMEHbIIIEE 3HAUEHHUE q)yHKHI/II/I Ha YU CJIOBOM ITPOMECIKYTKE,
YMCTb IIPUMCHATE 3TH IMOHATHA IIPU PCIICHUMA 3a/1a4;

BJIQ/IETh TOHATHEM CTeNeHHass (YHKUUSA; CTpPOUTh ee TpaduK U yMeTh NIPHUMEHATh CBOMCTBa
CTeNeHHON (YHKIMH NPU pPELICHUHN 3a]1aY;

BJIQ/IETh MOHATUSIMU NOKa3aTeabHas QyHKIIHS, SKCIIOHEHTA; CTPOUTDH UX TPaQUKU U YMETh IPUMEHSTh
CBOMCTBA MMOKa3aTeJIbHOM (DYHKIIMK NIPU PELICHUH 3a/1aY;

BJIQJIETh MOHATHEM Jiorapupmuyeckass QyHKIUSA; CTPOUThH €€ rpaduKk U yMeTh NMPUMEHSTH CBOICTBA
JorapupmMuueckoi (GyHKIIMU IpU PELISHUH 3a/1a4;

OmnpeaACIATh IO I’pa(i)I/IKaM W HCIIOJIB30BAaTh JIA PCIICHUA NMPUKIAIHBIX 3adayd CBOMCTBa PEaIbHBIX
IPOIIECCOB U 3aBUCHUMOCTEW (HauOOJbIINEe U HaUMEHbIINE 3HAYECHUsS, MPOMEXKYTKH BO3pACTaHUS U
yObIBaHUs (YHKIINHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMIITOTHI);

UHTEPIPETHPOBATH CBOUCTBA B KOHTEKCTE KOHKPETHON MPAKTHUECKOW CUTYallUH;

BJIAACTh TCOMECTPUUCCKMMU IMOHATHUAMU IIpU PEIICHUMU 3aaa4 W MPOBCACHHUH MATCMATHYCCKUX
pacCyKIeHUN;

CaMOCTOSITENIHO (DOPMYyTUPOBATh ONpEACICHUS I'€OMETPHUECKUX (UTYyp, BBIIBUTATh THIIOTE3BI O

HOBBIX CBOMCTBax H IpU3HaKax TCOMCTPHUYICCKUX (I)I/Il“yp U 00OCHOBEIBATh WJIU OIpoBEprarb HuX,



000011aTh MJIM KOHKPETU3HPOBATH PE3yJbTaThl HA HOBBIX KiaccaxX (Uryp, MPOBOAMTH B HECIOKHBIX
ciydasix Kiaccuukanuio Guryp mo pa3iIuuHbIM OCHOBAHUSAM;

UCCIIEIOBaTh YEPTEXKM, BKIIOYas KoMOWHAnuu Quryp, u3BIEKaTh, HHTEPIPETUPOBATh U
peoOpa3oBEIBATH HHPOPMAIIHUIO, MPEACTABICHHYIO HAa YepTeKaX;

pemarh 3a/1a4d TeOMETPUIECKOTO COACPIKaHUs, B TOM YHCJIE B CUTYallUsAX, KOTJIa JITOPUTM PELICHUS
HE CIIEAYeT SIBHO W3 YCJIOBUS, BBINOJHATH HEOOXOIMUMBIC Ui PEIICHHs 3aJa4yd JOTOJIHUTEIbHBIC
HOCTPOEHHSI, MCCIIEA0BATh BO3MOKHOCTDh IPUMEHEHHSI TEOpEM U (OPMYJI [T PEICHUs 3a/1ay;

yMeTh (POPMYIIMPOBATH M JOKA3bIBaTh T€OMETPUUYECKHUE YTBEPKIACHUS;

BJIAJICTh MOHATUSAMHU CTEPEOMETPHH: MTPU3Ma, TTapAITICNEIHIIE]], TUPaMUAA, TETPASIP;

UMETb IMPEJICTABICHHS 00 aKCHOMAax CTEPEOMETPHH M CICICTBHIX U3 HUX U YMETh MPUMEHATH UX MIPU
pelIeHNH 3a1a4;

YMETh CTPOHTH CEYCHUSI MHOTOTPAHHUKOB C HCIIOJIB30BAaHHEM PAa3IMYHBIX METOJIOB, B TOM YHCJE H
METO/1a CIIEIOB;

UMETh TIPE/ICTABICHUE O CKPEUIMBAIOIIUXCS MPSMBIX B MPOCTPAHCTBE M yMETh HAXOAWUTH Yrol U
PACCTOSIHUE MEXy HIMU;

IPUMEHSTH TEOPEMBI O TTAPAIUIETLHOCTH MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE MPH PEIICHUH 3a]1a4;
YMETh PUMEHSTH MapajlIeIbHOE TPOSKTHPOBAHUE [T N300paskeHus PUryp;

YMETh IPUMEHSATH MEPIEHINKYISIPHOCTH PSMOH U TUNIOCKOCTH IIPH PEIICHUH 337134,

BJIAJ€Th TMOHATHAMU OpPTOTOHAJIbHOE NPOEKTHMPOBAHUE, HAKIOHHbIE M MX MPOCKIHUH, YMEThb
NPUMEHSTH TEOPEMY O TPEX MEPIIECHANKYISAPAx MPH PEIICHUH 3a/1a4;

BJIAJICTh MOHATUSAMH PACCTOSHUE MEXITY (UIrypaMH B MPOCTPAHCTBE, OOIMIMNA MEPHEHIUKYISpP JBYX
CKPEIIMBAIOIINXCS MPSIMBIX M YMETh IPUMEHSTH UX MPH PEIICHUHN 33/1a4;

BJIAJICTh MOHATUEM YTOJI MEXY IPSAMOM U TIOCKOCTBIO M YMETh IPUMEHSITh €r0 MPH PEeLIeHUH 3aj1ay;
BJIAJICTh MOHATUAMU JABYTPAHHbIN YToJI, yroid MEKAY IIOCKOCTSIMH, MEPIEeHANKYISIPHbIE TNIOCKOCTH U
YMETh IPUMEHSTh UX MIPH PELICHUHN 33/1a4;

BJIAJETh NOHATHAMM TpHU3Ma, Mapajuleenuie] M NPUMEHATh CBOMCTBA Napajiesienunena npu
pelIeHNH 3a1ad;

BJIAJICTh MMOHATUEM NPSMOYTOJIBHBIN MapauleenuIle] U IPUMEHSTh €ro MpH PeLIeHUH 3aj1ay;

BJIAJCTh MOHATUSAMHM NHpPAMHA, BUABI MUPAMUI, SJIEMEHTHl MPABMIBHOM NHpaMHIBI U yMETh
NPUMEHSATH WX TIPH PEIICHUH 3a71a4;

UMETb MIPEJCTaBICHUE O TeopeMe Diliepa, MpaBUIbHBIX MHOTOIpaHHUKAX;

BJIAJICTh MOHATHEM IUIOIIAN MOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETh MPUMEHATH €ro IpU PEeLIeHUN
3aja4;

UMETb MPECTAaBICHNUE O BKJIA/I€ BBIJAIOIINXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKHU;

IMOHUMATh POJIb MATEMATUKHU B pa3BUTUHU Poccun.



BhBINYCKHHUK ITOJTYINUT BO3MOKHOCTh HAYUUTHCS (VTJIV6JI€HHI:II>’I VDOBGHB)I

ONEpPUPOBATh TMOHSATHUEM OMNPEACIICHUSI, OCHOBHBIMM BHJIAMHU OIPEICICHU, OCHOBHBIMU BHAAMHU
TEOpEM;

MMOHUMAaTh CYTh KOCBEHHOI'O JI0Ka3aTeJIbCTBA;

ONEPUPOBATH MOHITUAMH CYETHOTO U HECUETHOTO MHOXECTBA;

MPUMEHSTh METOJI MaTeMaTUYE€CKON WMHIYKIMU JUIsl TIPOBEICHUS PACCyXICHUN W JI0KA3aTeIbCTB U
NPy PEUICHUHN 33a]1ay;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN A3bIK U SI3bIK JIOTUKH JIJISl ONTMCAHUS PEAIbHBIX TPOIIECCOB
U SIBICHUM, TIPH PEIICHUH 3aJ1a4 APYTHX YICOHBIX MPEIMETOB;

CBOOOJTHO OTIEPUPOBATH YHCIOBEIMH MHOXKECTBAMU TP PEIICHUH 3a/1a4;

MMOHUMATh MIPUYUHBI U OCHOBHBIE UJICU PACIIUPEHUS YUCIOBBIX MHOXKECTB;

BJIAJIETh OCHOBHBIMU MOHATUSIMHA TEOPUH IETIMMOCTH MIPHU PEIICHUU CTaHIAPTHBIX 33]1a4;

MMeTh 0a30BbI€ ITPEICTABJICHHS O MHOXXECTBE KOMILIEKCHBIX YHCEIT;

CBOOOJIHO BBITNOJHATHh TOXJJICCTBEHHBIC MPEOOpa30BaHUS TPUTOHOMETPHUYECKHX, JOTapu(MHUUECKHX,
CTEIIEHHBIX BBIPAKECHUI;

BIa/IeTh (hopmyIioi bmHoMa HproToHA;

MIPUMEHSATH [IPU PELICHUH 3a/1a4 TeOpeMy o JuHelHoM npeacrasiennn HO/L;

MPUMEHSTH MIPH pelieHnu 3aaau Kuraiickyio TeopeMmy 06 ocTaTrkax;

IIPUMEHSATH IIPU pellieHnH 3a1a4 Manyro teopemy Pepma;

YMETH BBINOJIHATH 3alIMCh YHCIIA B HO3ULIMOHHOW CUCTEME CUUCIICHHUS;

MPUMEHATh TPH PEIICHUH 337a4 TEOPETUKO-UYMCIOBBIE (YHKIMHM: YHCIO M CyMMa JCIHUTENeH,
bynkuuio Ditnepa;

MIPUMEHSTD MPU PEIICHUH 3a1a4 [EMHbIe APOoOH;

MPUMEHSTD MPHU PEIICHUH 3a/1a4 MHOTOWICHBI C ICUCTBUTEILHBIMH U LIETBIMH KO3 HUIIMEHTAMH;
BJIAJICTh TOHATUSAMM IMPUBOJUMBIM W HENPUBOJUMBIM MHOTOWIEH U NPUMEHATh UX IIPU PELICHUU
3a;ad;

MIPUMEHSTH MPHU pemeHnn 3a1a4 OCHOBHYIO TEOPEMY alreOphl;

OPUMEHSTh TMPH pEIIeHWH 3a7ad  MOpocTeiiimme (YHKIUUM KOMIUIEKCHOM TEepeMEeHHON Kak
T€OMETPUUYECKHE MMPEeoOpa3oBaHUs;

CBOOOMHO OMpeAeNsaTh THI U BBIOMpPATh METOJA pEIICHUs MOKA3aTeNbHBIX U JOrapu(PMHUUECKUX
YpaBHEHUH M HEPABEHCTB, HPPAUMOHAIBHBIX YPABHEHUH W HEPABEHCTB, TPUTOHOMETPUUYECKUX
YpPaBHEHUM U HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pEeIIaTh CHUCTEMBI JIMHEHHBIX YPAaBHCHHUIA;

pemaTh OCHOBHBIE TUIBI YPABHEHU U HEPABEHCTB C TapaMeTpPaMH;

IIPUMEHSTH [P pELIeHNN 3aa4 HepaBeHcTBa Ko — byHsakoBckoro, bepryiny;



MMETBH MPEICTABICHUE O HEPABEHCTBAX MEXKy CPEAHUMH CTECIICHHBIMU;

BIIQJICTh IIOHATUEM aCUMIITOTBI U YMETh €TI0 IPUMEHSATH IIPU PELLICHUH 3a/1a4;

OPUMEHSATh METOJbl PELICHUs MPOCTEHINX TU(PEepeHINaTbHBIX YpaBHEHUH TEpBOTO U BTOPOTO
HOPSIIKOB;

UMETh NPECTaBIeHNE 00 AKCHOMAaTUYECKOM METO/IE;

BIIQJICTh IIOHATUEM TI'E€OMETPUYECKHE MeCTa TOYEK B IMPOCTPAHCTBE M YMETh INPUMEHATh UX IS
pelIeHus 3a/1a4;

YMETb NPUMEHSTH Ul PELICHMS 3a/1a4 CBOMCTBA IJIOCKUX U JIBYTPAHHBIX YIJIOB, TPEXTPAHHOIO YIJIA,
TEOPEMBI KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAaHHOIO yIJIa;

BIIAJICTh IOHATHEM IEPHNEHIAUKYJISIPHOE CEUYECHHME INPU3MBI U YMETh IPHUMEHATh €r0 IPU PELICHUU
3ajad4;

MMETBH NIPEICTABICHUE O JBOMCTBEHHOCTH IIPAaBUIIbHBIX MHOIOTPAHHUKOB;

BIAJCTh TMOHATUAMHU LEHTPAJIBHOE M MAPAUIC]IbHOE IPOCKTUPOBAHME W IPUMEHATH HUX IIpU
IIOCTPOEHNH CEYEHUN MHOTOI'PAaHHUKOB METOJIOM IIPOCKIMH;

UMETh IIPEACTaBICHUE O pPa3BepTKE MHOTOIPAaHHMKAa M KpaTdallleM IIyTM Ha IIOBEPXHOCTH
MHOT'OTPaHHMKA;

NPUMEHSTH MIPH PELICHNUH 331a4 (POPMYITy PacCTOSIHUS OT TOYKH JI0 IIOCKOCTH;

BJIQJIETh Pa3HbIMM CIIOCOOAMU 3aJaHUsl NPSIMON YpPaBHEHUSMU U YMETb NPUMEHATH MPHU PEUICHUU

3aaad.

11 xnacc

JIMYHOCTHBIE PE3VJIBTATHI

1.

Poccuiickas rpaxnaHckas HIEHTUUYHOCTb, IATPUOTH3M, YBaXKEHHE K CBOEMY HapOJly, YyBCTBA
OTBETCTBEHHOCTH Iiepest PoauHOM, rop1ocTh 3a CBOM Kpaii, CBOXO PouHy, IpONIIOE U HACTOALLEE
MHOT'OHAIIMOHAJIBHOTO HapoJja Poccun, yBaxkeHne rocy1apcTBEHHbIX CUMBOJIOB (Tep0, (iar, rumH).
['paxknaHckas MMO3ULMS KaKk aKTMBHOIO W OTBETCTBEHHOTO UYJ€Ha pPOCCHUHCKOro oOIIecTBa,
OCO3HAIOILIETO CBOM KOHCTUTYLIMOHHBIE NpaBa U 0053aHHOCTH, YBaXKarOIIET0 3aKOH U MPaBONOPSIOK,
00J1aJafoIero 4YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHHUMAIOILIETO TPaJWLIMOHHBIC
HallMOHAJIbHBIE M O0IIEYeIOBEUECKUE TYMaHUCTUYECKHE U IEMOKPATHUECKUE LIEHHOCTH.

['oToBHOCTS K city’keHHI0O OTEUYeCTBY, €ro 3alluTe.

CdopmMupoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIIeCTBEHHON TNPAaKTUKW, OCHOBAHHOTO Ha JHajore KyJbTyp, a TakXke pas3IHyHbIX (GopM
0O0I1IeCTBEHHOT'O CO3HAHMsI, 0CO3HAHHE CBOETO MECTa B IMOJIUKYIBTYPHOM MUpE.

CpopMHpPOBaHHOCTH  OCHOB  CaMOpPa3BUTHSI W CAMOBOCIMTAHHS B  COOTBETCTBUU  C
oOlIeYeIOBeYECKUMU IIEHHOCTSIMM U HJeajaMHM TpPa)XJaHCKOro OO0IIecTBa; TOTOBHOCTh H

CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH.



6.

TOHepaHTHOG CO3HAHUC W NOBCACHUC B MOJHUKYJIBTYPHOM MHUPC, TOTOBHOCTb U CIIOCOOHOCTh BECTH

Auajior ¢ ApyruMu JroaAbMU, 1O0CTUTAThL B HEM B3aUMOIIOHUMAHUA, HAXOAUTDh 06H_[I/Ie neian

H COTpyAHHYATb I HX JOCTHIKCHUA, CIIOCOOHOCTE IIPOTHUBOCTOATE HACOJOIMH JBKCTPEMHU3MA,

HannyMoHaJIn3Ma, KCCHO(bO6I/II/I, JUCKpUMHUHALIUN 10 CconraJIbHBIM, PEIUTHUO3HBIM, PaCOBbIM,

HAallMOHAJIbHBIM ITPU3HAKAM U JPYTHUM HCTATUBHBIM COLIMAJIbHBIM ABJICHHUAM.

7.

10.

11.

12.

13.

14.

15.

HaBpiku coTpyaHHMYecTBa €O CBEpCTHHKAMH, JETbMHM MIIQJIIETO BO3pPAcTa, B3POCIBIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO - MOJIE3HOW, Y4eOHO-MCCIeI0BaTeNbCKON, TBOPYECKON U Ap. BUJOB
NEeSITETTLHOCTH.

HpaBcTBEeHHOE CO3HAHKE U TIOBEJICHUE Ha OCHOBE YCBOCHHSI OOIIICUEIIOBEUECKUX IEHHOCTEH.
['0TOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIE CaMOOOpa30BaHMIO, HA MPOTSHKEHUH BCEH
KU3HH; CO3HATENFHOE OTHOIIECHHE K HENPEPhIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEIIHOW
npoeCCUOHATIBHON 1 00IIECTBEHHOH IEATSILHOCTH.

DCTEeTUYECKOE OTHOIICHHE K MUY, BKIIOYAst SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CIopTa, 00IIECTBEHHBIX OTHOLICHUH.

[Ipunstie U peanmzanusi IIEHHOCTEH 310pOBOr0 M Oe30macHOro olpasa >XW3HH, MOTPEOHOCTH B
(U3NIECKOM CaMOCOBEPIICHCTBOBAHUHU, 3aHSATHAX CIIOPTUBHO-03JJ0POBUTEILHON JCSTEIBHOCTBIO,
HETPUSTHE BPSTHBIX MIPUBBIYCK: KYPEHUS, YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTHUKOB.

bepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY U ICHUXOJIOTHUYECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTHX JIIOJIEH, yMEHUE OKA3bIBATh MEPBYIO IIOMOIIb.
Oco3HanHbIN BBIOOp Oyayiiel mpodeccuu U BO3MOXKHOCTEH peann3aluu COOCTBEHHBIX JKU3HEHHBIX
IUIAaHOB; OTHOUIEHHE K MPO(ECCHOHATIBHOM AEATENIbHOCTH KaK BO3MOYKHOCTH YYacTHSl B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIMOHAIBHBIX TPOOIEM.

ChopMHpoBaHHOCTH HKOJIOTHYECKOTO MBIIUICHHS, TOHUMAHUS BIMSHUN CONUAITBHO-KOHOMUYECKUX
IPOIIECCOB MA COCTOSHME MPHUPOJHONM M couuanbHOW cpeabl. [lpuoOpereHue ombiTa 3KOJIOTO
HAarpaBJICHHON e TeTbHOCTH.

OTBEeTCTBEHHOE OTHOIIEHHE K CO3JaHHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO MPHHATHS HEHHOCTEH

CEMEWHON KU3HU.

METAIIPEJJMETHBIE PE3VJIbTATDI

Peryngarusaeie YY

1
2
3
4,
5
6

YMeHue caMoCTOATEIbHO ONPEENIATh LEIH JeTEIIbHOCTH.
YMeHne caMOCTOSITEIbHO COCTABIIATD MJIAHbI 1€ATEIbHOCTH.
CaMOCTOSATENBHO OCYIIECTBIISITh AESITEIBHOCTb.
CaMoCTOATEIHHO KOHTPOIUPOBATH JI€ATEIbHOCTb.
CamocCTOsATEeThHO KOPPEKTHPOBATh JIEATETHLHOCTD.

Hcnonp30BaTh BCE BO3MOKHBIE PECYPCHI I JOCTUKCHHA ITOCTABJICHHBIX Heae.



10.

Hcnonb30BaTh BCe BO3MOXKHBIE PECYPCHI ISl PEATU3ALMY TIJIAHOB JIEATEIIbHOCTH.

Br16upats ycrieniapie CTpaTeruy B pa3INYHbIX CUTYaIUsX.

YMeHne caMOCTOSITEIbHO OLEHUBATh U IPUHUMATD PELICHUS, ONPEIEIISIOLINE CTPATETUIO TOBEACHUS
C YYETOM I'paKJaHCKUX U HPABCTBEHHBIX LICHHOCTEH.

Bragenne HaBbIKaMu TIO3HABATENILHOM pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN U
MBICJIUTEIIbHBIX ITPOLECCOB, UX PE3YIBTATOB U OCHOBAHU, TPAHUL] CBOETO 3HAHUS U HE3HAHUS,

HOBBIX IMTO3HABATCJIbHBIX 3a/la4 U CPCACTB UX JOCTUIKCHHA.

IHosnaBatenbpurle YY /I

1.
2.

7.

Bnanenue HaBbIKaMu MO3HABATEIbHOM, Y4€OHOM, TPOCKTHOM JIEATEITLHOCTH.

Brnagenne HaBbIKaMu pa3pemieHus mpooem.

Bianenue crmocoOHOCTBIO K CAMOCTOATEIBHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/1a4, K
MIPUMEHEHHUIO Pa3JIMYHBIX METOOB MO3HAHUS.

['OTOBHOCTB M CLIOCOOHOCTH K CAMOCTOATEIIbHON H()OPMAIITMOHHO -TI03HABATEIIBHOM JIEATCILHOCTH .
Bragenre HaBbIKaMu TIOydeHUST HEOOXOAMMON HHPOPMAITUU U3 PA3INIHBIX HCTOYHHUKOB.
KpuTtndecku o1ieHUBATh H HHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYIACM Y0 U3 Pa3InIHBIX
HCTOYHHUKOB.

YMeHue OIpCACIIATb HA3HAYCHUC U (1)YHKI_II/II/I Pa3JINYHBIX COOUAJIBHBIX HHCTUTYTOB.

Kommynukarususie YY1

1.

2
3.
4

YMeHne npoayKTUBHO OOIIAThCS.

YMmenue >3QppeKTUBHO pazpemaTb KOHQIUKT.

Ymenue ucnonb3oBath KT 1iist perienns KOHKpETHBIX 3a/1ad.

CobuntoieHne TpeOOBaHUN SPrOHOMHKHM, TEXHHKU O€30IacHOCTH, TUTHEHBI, pecypcocOepexeHMs,
MIPABOBBIX U ATUUECKUX HOPM, HH(POpMalMOHHON Oe30macHoCTH npu ucnonb3zoBanuu UKT.
Brnanenue sI3bIKOBBIMU CPEICTBAMU YMEHHE SICHO U JIOTMYHO, TOYHO H3JIaraTh CBOIO TOUKY 3pPEHHS,

HCIIOJb30BAaTh.

[NPEAMETHBIE PE3VJIbTATDBI

BreINYyCKHMK HAYyUHUTCS (62[30BBII>1 YPOBEHB):

onepupoBaTh Ha 0a30BOM YpOBHE MOHSATHSMHU: 3aBUCHUMOCTh BEJIWYHMH, (YHKIHS, apryMeHT H
3HaYeHue (PyHKIMH, 00JacTh ONpeAeTIeHUS U MHOXKECTBO 3HaUCHUH (YHKLINHU, TpapUK 3aBUCUMOCTH,
rpaduk QyHKIUH, HYIH (QYHKIUH, MPOMEXKYTKHM 3HAKOMOCTOSHCTBA, BO3pACTaHUE Ha YHCIOBOM
IIPOMEXKYTKE, YObIBAHUE Ha YHCIIOBOM IPOMEXKYTKE, HauOOJIblIlee M HAaMMEHbIlIee 3HaYeHHE PYHKIMU
Ha YKCJIOBOM MPOMEXYTKE, Ieproanyeckas QyHKIUs, IepUoI;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMU: TPUTOHOMETPUYECKUE (PYHKIIHH;

pacrio3HaBaTh rpaMKu 3J€MEHTapHBIX TPUTOHOMETPHUECKUX (DYHKIIMA;



COOTHOCHUTb TpapuKH AJIEMEHTAPHBIX TPUTOHOMETPHUECKUX (QYHKLIHUH ¢ GOpMysIaMu, KOTOPBIMH OHU
3aJaHbl;

HaXOJUTh 110 rpaduKy NpuUOIMKEHHO 3HAUEHUS (PYHKIMM B 3aJaHHBIX TOYKAX;

OTpeNeNATh 1Mo rpaduKy CBOWCTBA (QYHKUMU (HYJIH, POMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXYTKU
MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHBIINE 3HAYEHUS U T.I1.);

CTPOUTh 3CKM3 rpaduka (yHKLIMH, YAOBIETBOPAIOLIEH IpPUBEJCHHOMY Halbopy ycJIOBHUH
(mpoMeXyTKHM Bo3pacTaHus / yObIBaHUS, 3HaUeHUE (PYHKIMM B 3alaHHON TOUYKE, TOUKU IKCTPEMYMOB
U T.I.),

onpenenaTh Mo rpadukaM CBOMCTBA peajbHBIX IPOLECCOB M 3aBUCUMOCTEH (HamboiblIue Hu
HAaUMEHbBIIINE 3HAUEHUS, IPOMEXKYTKH BO3pacTaHUs U YObIBaHUS, IPOMEXYTKH 3HAKOIIOCTOSHCTBA U
T.IL);

WHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALVH;

OlepupoBaTh Ha 0Aa30BOM YPOBHE MOHATHAMM: NPOU3BOAHAA (PYHKIMM B TOYKE, KacaTesbHas K
rpaduky QyHKIUH, TPOU3BOIHAS (DYHKIUH;

OTIpeNeNATh 3HaUeHHE MPOU3BOAHON (YHKIMU B TOYKE IO M300paKEHUIO KacaTelbHOW K Tpaduky,
IIPOBEICHHON B 3TOM TOUKE;

pelaTh HECIOXKHbBIE 3a/1a4l Ha IPUMEHEHHE CBSI3U MEXy IPOMEKYTKAMU MOHOTOHHOCTH U TOUKaMH
IKCTpeMyMa (YHKIIUM, C OJHOW CTOPOHBI, W TPOMEXKYTKAMH 3HAKOIOCTOSHCTBA W HYJSIMH
IPOM3BOIHON ATOM PYHKIIUH — C JPYTOH;

MOJIb3YACH TpauKaMu, CpaBHUBATh CKOPOCTH BO3pacTaHUs (pOCTa, MOBBIILIEHUS, YBEIUYCHUS U T.I1.)
WIA CKOpOCTH YyObIBaHUS (MaJeHMs, CHIJKEHHs, YMEHBLIEHHWS W T.[.) BEJIUYMH B pealbHbIX
nporeccax;

COOTHOCHUTH Tpa(UKH peajbHBIX MPOLECCOB U 3aBUCHUMOCTEH C HMX OMMCAHUSAMM, BKIHOYAIOLUIMMHU
XapaKTEPUCTUKU CKOPOCTH U3MEHEHHUsI (OBICTPBIN POCT, TUIABHOE MOHMKEHUE U T.11.);

UCIOJIb30BaTh Tpa(UKH peaabHBIX MPOLECCOB s PEIIeHUs] HECIOXKHbBIX NPUKIAJHBIX 33/1a4, B TOM
YHClie ONpeAessis Mo rpaduKy CKOPOCTh XOa Mpoliecca;

ONepupoBaTh Ha 0a30BOM YypPOBHE OCHOBHBIMU ONHCATEIbHBIMU XapaKTEPUCTUKAMHU YHCIOBOTO
Habopa: cpeaHee apumeTHIecKoe, MeInana, HanOoJIbIIIee 1 HAaMMEHbIIIEe 3HAYCHHUS;

orepupoBaTh Ha 0A30BOM YpOBHE MOHATHSMM: 4aCTOTa U BEPOATHOCTh COOBITHS, CITy4alfHBINA BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU;

BBIUHCIISTH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCUETa YUCIIa UCXO/I0B;

OLIEHUBATh U CPAaBHUBATh B MIPOCTHIX CIIy4asiX BEPOSATHOCTH COOBITUN B peasIbHOM KHU3HH;

YUTaTh, COIOCTABIATh, CPaBHMBATh, MHTEPIPETUPOBATH B IPOCTBIX CIIy4asX pEaJbHbIE IaHHBIE,
IIpeJICTaBICHHbIE B BUI€ TaOJIUL, AUarpaMM, ITpaduKoB;

pemiaTh HECIIOKHBIC TCKCTOBBIC 3a/Ia41 PA3HBIX TUIIOB;



aHAJIM3UPOBATh YCJIOBUE 3a/lauyM, NMPU HEOOXOAUMOCTH CTPOUTH Ui €€ PEIICHUS MaTeMaTUYECKYIO
MO/IEJIb;

IOHUMAaTh U UCIOJIb30BATh JUISl PELICHUs 3a/la4d MH()OPMALUIO, IPEJCTaBICHHYIO B BU/I€ TEKCTOBON
Y CUMBOJIBHOM 3aITUCH, CX€M, TabJIuL], JuarpaMm, rpa)ukoB, pUCYHKOB;

JIeMCTBOBATH 10 AITOPUTMY, COAEPKALIEMYCS B YCIIOBUH 3a/1a4H;

UCIIOJIb30BaTh JIOTHYECKUE PACCYKJICHHS IIPH PELLICHUH 3aJauy;

paboTaTh ¢ M30BITOYHBIMHU YCIOBHSIMU, BBIOMpAsi U3 BCel MHPOPMALIUH, JaHHbIE, HEOOXOIUMBIE IS
pelLeHMs 3a]1a4u;

OCYILECTBIISITh HECIIOKHBIM TepeOOop BO3MOXKHBIX pEIIEHHUH, BBIOMpas W3 HHUX ONTUMAIbHOE IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM B YCIIOBUHY;

aHaAJIM3UPOBATh U MHTEPIIPETUPOBATH IOJIyUE€HHbIE PEIICHUS B KOHTEKCTE YCIOBUS 3a/laul, BEIOUPATh
peleHts], He IPOTUBOpeyalliue KOHTEKCTY;

pelaTh 3aa4u Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, TO€3/10K U T.I1.;

pelaTh HECIOXKHBIE 3a/1a4H, CBS3aHHBIC C JOJIEBBIM Y4aCTHEM BO BIaJeHUH (PUPMOH, IPEATIPHUITHAEM,
HEJIBUKUMOCTbIO;

pemaTh 3aJaud Ha MPOCTHIE MPOIEHTHI (CUCTEMBl CKHOK, KOMHUCCHH) M Ha BBIYHCICHHUE CIIOXKHBIX
IPOLIEHTOB B Pa3IMYHbIX CXeMaX BKJIa/10B, KPEAUTOB U UIIOTEK;

pelaTh NpakTUYecKue 3a7ayu, TpeOyrolue UCIO0Ib30BAHNS OTPULIATEIbHBIX YHCE: Ha ONpeesieHIe
TEMIIepaTypbl, Ha OIpeJesieHHe TMOJ0XKEHUs Ha BPEeMEHHOW ocu (10 Hameil spbl M 1ocie), Ha
JBUKEHHE IEHEXKHBIX CPe/ICTB (PUX0/1/pacxo), Ha ONpeeIeHre TITyOuHbI/BBICOTHI U T.I1.;
UCMOJIb30BaTh MOHATHE MaciTaba Juid HAaXOXJIEHUS pPACCTOSHUM W JUIMH Ha KapTax, IUlaHax
MECTHOCTH, IJIAaHAX IIOMEIICHHI, BBIKPOWKAX, TPH paboTe Ha KOMITBIOTEPE U T.I1.;

ONepupoBaTh Ha 0a30BOM YpPOBHE IMOHATHUSAMHU: TOYKA, NpsMas, IUIOCKOCTh B IPOCTPAHCTBE,
napajuIeIbHOCTh M MEPIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEHH;

n300pakaTh U3ydaeMbie GUTYPHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
nenaTth (BBIHOCHBIE) IJIOCKHE YEPTEXKHM M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY,
cOOKY,CHH3Y;

U3BJIEKaTh MH(POPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Urypax, MpPECTaBICHHYIO Ha
YepTekax U pUCyHKax;

npuUMeHSTH TeopeMy [Indaropa nmpu BEIYUCICHUH YJIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

HaXOJUTh 00BEMBbI IPOCTEHIINX MHOTOTPAHHUKOB C IPUMEHEHUEM (OpMYyIT;

pacrio3HaBaTh OCHOBHBIE BHJIbI TEJ BpallleHUs (KOHYC, IIIMHAP, chepa u map);

HaXOJUTh OOBEMBI W IUIOMIAN MOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAaHHWKOB M TeNl BpAIICHUS C
npUMeHEeHHeM GOopMyIT;

COOTHOCHUTH 00BEMBI COCY/I0B OJJMHAKOBOM (DOPMBI pa3InYHOrO pazMepa;



orepupoBaTh Ha 0a30BOM YPOBHE MOHATHEM JIEKaPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;

HaXOJUTh KOOPMHATHI BEPLINH Ky0a U MPSMOYTOJILHOTO Mapaliesienune/a;

IIPUMEHSTH U3BECTHBIE METOBI IIPU PEILICHUHU CTAHJAPTHBIX MaTEMaTHUECKUX 3ajay;

3aMeuaTh ¥ XapaKTepU30BaTh MaTEMATUUECKNE 3aKOHOMEPHOCTH B OKPYKAIOLIEH 1eHCTBUTEIBHOCTH;
NPUBOAUTH IMPUMEPbl MaTEeMaTUYECKUX 3aKOHOMEpPHOCTEM B MpUpoAe, B TOM  YHCIIE

XapaKTEPU3YIOIIMX KPacOTy U COBEPLIEHCTBO OKPYXKAIOIIET0 MUPa U MPOU3BEIECHHUM NCKYCCTBA;

BBIIYCKHUK ITOJYYUT BO3MOKHOCTh HAVUYUTHLCS (0a30BbII YPOBEHD):

ONEpUPOBATh TOHATUAMU: 3aBUCHUMOCTb BEJIMYMH, (DYHKIMS, apryMeHT M 3HaueHue (QyHKIMH,
00J1acCTh OTpENENeHUsI U MHOXKECTBO 3Ha4eHHUH (DYHKIHMH, rpaduK 3aBUCHUMOCTH, TpapuK (DYHKIIHH,
HyH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pacTaHUE Ha YHCIOBOM ITPOMEKYTKE, YObIBaHHE
Ha YMCJIOBOM IIPOMEXYTKE, HaumOoiblllee M HaUMEHblIee 3HaueHHWe (QYHKIMH Ha YHUCIOBOM
IPOMEXYTKE, IepruoruecKas QyHKLUs, IEPUO, YeTHast U HeueTHas (QYyHKIUH;

OIIEpPUPOBATH NOHATHAMU: TPUTOHOMETpUYECKHUE (HYHKLINY;

onpeneNnaTh 3HadeHue (QYHKLIMU IO 3HAYEHUIO apryMeHTa MpH Pas3IMyHbIX crocolax 3aJaHus
byHKIUY;

CTPOUTH TpapMKH U3YYEHHBIX (YHKIHI;

OMMCHIBATh MO TrpapuKy U B MPOCTEHIINX CiIydasx MO (GopMmyse MOBEACHHE M CBOWCTBA (YHKIIH,
HaXOJUTh 10 rpaduKy GyHKIMN HAaUOONbIINE U HAMMEHbBIINE 3HAUCHMUS;

CTpPOUTh 3CKM3 rpaduka (yHKIHMH, YAOBJIETBOPAIOLICH MpUBEIEHHOMY Habopy YCIOBHIA
(TpOMEXYTKHM BO3pacTaHus/yObIBaHUs, 3HaUeHHE (PYHKIMU B 33JJaHHOM TOUKE, TOUKH SKCTPEMYMOB,
ACHMITOTHI, HYJIU (QYHKIMH U T.]I.);

pelaTh ypaBHEHMsI, NpPOCTEHIINE CHCTEMbl YpaBHEHUH, HCHOJb3ysd CBOMCTBa (QYHKUHMH M UX
rpadukos;

ornpeneNnaTh no rpadukaM M UCHOJIb30BaTh JJIS PEIICHUS MPUKIAIHBIX 3a]lad CBOMCTBA pealbHbIX
IIPOLIECCOB M 3aBUCHMOCTEN (HamOoibllIMe M HaWMEHBIINE 3HAYEHUS, MPOMEXYTKH BO3pACTaHUS U
yObIBaHUS QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, IEPUOA U T.11.);
MHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYAIINH;

OTpeAeNATh Mo rpagukaM IpocTeilline XapaKTepUCTHKU MEepUOJAMYECKUX MPOIIECCOB B OMOJIOTHUH,
HKOHOMUKE, MYy3bIKE, PaJAUOCBS3H U Jp. (aMILTUTY1a, IEPUO U T.11.);

ONepupOBaTh TOHATHUAMU: MPOU3BOJAHAS (QPYHKIMU B TOUYKE, KacaTelbHas K Tpaduky QyHKIHUH,
MIPOU3BOIHAS (PYHKIINH;

BBIUMCIISATh MPOU3BOAHYIO OJIHOYJIEHA, MHOTOYJIEHa, KBaJAPAaTHOIO KOPHS, MPOU3BOJIHYIO CYMMBI

byHKIH;



BBIUMCIISATH MPOU3BOJHBIE SJIEMEHTAPHBIX (QYHKIUM UM HUX KOMOHMHAIMM, HCHOJIb3ysl CIpPaBOYHBIE
MaTepHuabl;

UCCIIEIOBaTh B MPOCTEHIIMX ciay4yasX (YHKIMM HA MOHOTOHHOCTb, HAXOAWTh HAuOOJIbIINE H
HAaUMEHbIINE 3HAYEHUS (YHKIHM, CTPOUTh T'padUKH MHOTOWIECHOB M MPOCTEHIINX pallMOHAIbHBIX
(GYHKIMH ¢ MCMIOJIb30BaHUEM arrapaTa MaTeMaTHIeCKOTo aHaIH3a,;

peliate MPUKJIaJHbIE 3a7aud U3 OUONOTHH, (U3UKU, XUMHHU, SKOHOMUKH M JPYTUX MPEIMETOB,
CBSI3aHHBIC C MCCJIEIOBAHUEM XAPAKTEPUCTUK pPEATbHBIX MPOLIECCOB, HAXOXKIACHUEM HAMOOJIBIINX U
HAaWMEHBIIUX 3HAYEHWI, CKOPOCTHU M YCKOPEHHS U T.Nl.., HHTEPIPETUPOBATH IOJYyYEHHBIE
pe3ynbTaThl;

MMETh MPEACTABICHUE O JUCKPETHBIX U HENMPEPHIBHBIX CIIYYaHHBIX BEJIMYMHAX U PACHPEACIICHUAX, O
HE3aBUCUMOCTH CIIyYailHbIX BEJTUYMH;

MMETh MPEACTaBICHUE O MATEMATUUECKOM OXKUJAHUU U JUCIEPCUU CITyYalHbIX BEIHYUH;

MMETh NPEACTABICHUE O HOPMAJIBHOM PACHPEACICHUHM W IPUMEpPAX HOPMAIBHO PaCIpEIeICHHBIX
CIIy4allHbIX BEJIMYUH;

MOHUMATH CYTh 3aKOHA OOJIBIIMX YHCE M BRIOOPOYHOTO METO/1a U3MEPECHHS BEPOSTHOCTEH;

MMETh TIPEJCTaBIICHUE 00 YCIOBHOW BEPOATHOCTH M O TMOJHOW BEPOSITHOCTH, NMPUMEHSTh HX B
pelIeHU 3a7ay;

MMETh IIPEACTABICHUE O BaXKHBIX YaCTHBIX BUAAX PACIPEICICHUN U IPUMEHSITh UX B PELICHUHU 3a]1ay4;
MMETh NIPEACTABICHUE O KOPPEIALIMU CIIy4YalHbIX BEJIMYHMH, O IMHEHHON pEerpeccuy;

BBIYHCIISATH HJIA OIEHUBATH BEPOSITHOCTU COOBITHI B pealbHOM KU3HU;

BBIOUpATh MOJAXOASIINE METOBI IPECTaBICHUS U 00pabOTKU JaHHBIX;

YMETh pelIaTh HEeCIOXHbIe 33aJaud Ha MPUMEHEHHE 3aKOHa OONBIIMX YHCEeNT B COILIMOJIOTHH,
CTpPaxOBaHWH, 3PABOOXpPAaHEHHHU, oOOecreueHnn Oe30MaCHOCTH HACEJNEHUS B UYPE3BBIYATHBIX
CUTYyalHsIX;

pelaTh 3aJa4u pa3HbIX TUIIOB, B TOM YHCJIE 33/1a4 MMOBBIIICHHOW TPYAHOCTH;

BBIOMpATh ONTUMANIBHBIN METO/I PEIIeHHUs 3aJaul, pacCMaTpHUBas pa3InYHbIC METO/IBI;

CTPOUTH MOJIENB PELIECHU 3a1a4H, IPOBOAUTE JOKA3aTEIbHbIEC PACCYKICHNUS;

pemate 3amaudd, TpeOyromue nepedopa BapHaHTOB, MPOBEPKH YCIOBUH, BBIOOpa ONTHUMAILHOTO
pe3yJbTrara;

AHAIM3UPOBATh U UHTEPIPETUPOBATH PE3YIbTAThI B KOHTEKCTE YCIOBUS 3a/1a4M, BEIOUPATh PEIleHuUs,
HE MMPOTUBOpEYAIE KOHTEKCTY;

MEPEeBOUTh TPHU pEelIeHUH 3afaud HHOpMalnui U3 OAHOW (OpPMBI B JAPYryr, HCIONB3YS HPH
HEOOXOUMOCTH CXEMBI, TAONHUIIbI, TpaUKH, TUArpaMMBbL;

HAXOJHUTh 0OBEMBI U TIJIOMIA/IA TOBEPXHOCTEH T€OMETPUIECKUX Te ¢ TPUMEHEHUEM (OPMYIL;

BBIYUCIIATH PACCTOSIHUA U YTJIbI B IIPOCTPAHCTBE;



WCIIOJIb30BaTh CBOMCTBA T€OMETPUUYCCKUX (PHUTYp JIs pelicHHs 3aJad MPaKTHYSCKOro XapakTepa H
3a/1a4y U3 IpYrux 00acTei 3HaHUMH;

ONEepPUPOBATh TOHATHUSAMH JICKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpa, Yrojd MEXIY BEKTOpPaMH, CKAISIPHOE IPOU3BEIICHUE
BEKTOPOB, KOJUTUHEAPHBIC BEKTOPBL;

HAXOJUTh PACCTOSHUE MEXKY ABYMsI TOYKaMH, CYMMY BEKTOPOB M IPOU3BEJICHUE BEKTOPA Ha YKCIIO,
YroJl MEXKIYy BEKTOpaMH, CKaISIPHOE TPOM3BEICHUE, paCKIaJbIBaTh BEKTOpP IO JIBYM
HEKOJUTHHEAPHBIM BEKTOpaM;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

peliaTh IpOoCTeHINre 3aJa91 BBEICHUEM BEKTOPHOTO 0asmca;

HCII0JIb30BaTh OCHOBHBIC METOMBI JIOKA3aTeIbCTBA, IIPOBOAMTH JOKA3aTCIIbCTBO W  BBIMOIHSATH
OTIPOBEPIKEHUE;

IPUMEHSTh OCHOBHBIC METO/IbI PEIICHHS MAaTEMAaTHYCCKUX 33/1a4;

Ha OCHOBE MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH B TIPUPOJE XapaKTepU30BaTh KpacoTy H
COBEPIIICHCTBO OKPYKAIOIIETO MUAPa U MIPOU3BEACHUN HCKYCCTBA,

NPUMEHSATh MPOCTCHINIME MTPOrPAMMHBIC CPEICTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI MPH

PCIICHHUU MAaTCMAaTHUYCCKUX 3a1a4.

I[MTPEAMETHBIE PE3YJIBTATBI

Breinyckunk Hayuyures (yriryOJIeHHBIA VPOBEHBD):

BJIAJICTh MOHATHAMU: 3aBHCUMOCTh BEIMYUH, (YHKIHUS, apryMEeHT W 3HadeHue (PyHKIHH, 00JacTh
OnpezeNieHusT 1 MHOXECTBO 3HAYeHUH (QyHKUMH, TpaduK 3aBUCUMOCTH, Irpa@uk (GYHKIUH, HYIU
(GYHKIIMHM, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, BO3pPACTAHUE HA YMCIOBOM INPOMEXKYTKE, yObIBaHHE Ha
YHCIOBOM NMPOMEXKYTKE, HauOOJIbIlIee M HAaUMEHbIlIee 3HaUeHNe (PYHKIIUU Ha YUCIOBOM IIPOMEXKYTKE,
nepuojuyeckas GyHKIHUs, IEPUOJ], YeTHAS U HeYeTHast (PYHKIUH; YMETh IPUMEHSTh 9TH MTOHATHUS TPU
pEILIEHNN 3a/]a4;

BJIAJICTh MOHATUAMU TPUTOHOMETpUYECKHE (YHKLHHU; CTPOUTh MX TpapUKHM U yMETb HPUMEHSThH
CBOICTBa TPUTOHOMETPUUECKHUX (QYHKIUI MPU pElIeHNH 3a/1ay;

BJIAJICTh MOHATHEM 0OpaTHas QYHKIMS; TPUMEHSATh 3TO MOHATHE MTPH PELICHUH 3a7ay;

OPUMEHSTH MIPU PELICHUH 33/1a4 CBOMCTBA ()YHKIMNA: YETHOCTD, IEPUOANIHOCTD, OTPAHUYEHHOCTH;
MPUMEHSTH [P PEIICHUH 3a]a4 Tpeo0pa3oBaHus rpadukoB pyHKINMH;

OTpeAeNATh MO rpapuKkaM M HCIOIb30BaTh AJIS PEUICHUsS MPUKIAIHBIX 3a/1a4 CBOMCTBA pealIbHbIX
IPOIIECCOB U 3aBUCHUMOCTEW (HauOOJbIINEe U HaUMEHbIINE 3HAYECHUsS, MPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS (PYHKIINHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOUKH Meperuda, nepuoa u T;I1;);
BJAJETh MOHATUSAMHM YHCJIOBAs IIOCIEIOBATEIbHOCTh, apuMeTHyeckass U TIeoMeTpuYecKas

IIpOrpeccust;



MPUMEHATh TPU PEIICHWH 3a/ad CBOMCTBA W TPHU3HAKH apU(YMETHUYECKOM U TEOMETPUUYECKON
MIPOTPECCHI;

UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUYECKOW CUTYaAIlUU;;

OTIpPeCIATh MO rpaduKaM MPOCTEHINNE XapaKTePUCTHKU MEPUOJIMUYECKUX MPOIECCOB B OMOJIOTHH,
SKOHOMHMKE, MY3bIKE, PaAHOCBS3H U JIp. (aMIUIUTY1a, IEPUO U T.I1.);

BJIQJIETh MOHSATHEM OECKOHEYHO YOBIBAIOIIAsi F€OMETPUYECKasi MPOTPECCUsl U YMETh MPUMEHATH €ro
IIPU PEIICHUH 3a]1a4;

MPUMEHSITD JUISl PEIICHUs 3a]]a4 TEOPHUIO MIPEIETIOB;

BJIQJICTh MOHATHSIMH OSCKOHEYHO OOJNbIME U OECKOHEYHO MAJIbIe YHCIOBBIE TOCICIOBATEIIBHOCTH H
YMETh CpPaBHUBATh OECKOHEYHO OOJIbIIINE U OECKOHEYHO MaJble MOCIeI0BATEIbHOCTH;

BJIQ/IETh MOHITUSMHU: NIPOU3BOIHAS (YHKIIMHU B TOUKE, IPOU3BOIHAS (DYHKIUY;

BBIYUCIIATH MPOU3BOIHBIC JICMCHTAPHBIX (YHKITI M UX KOMOWHAITUH;

UCCIIeI0BaTh (PYHKIIMA HA MOHOTOHHOCTh U 9KCTPEMYMBI;

CTPOUTH TpapuKU U MPUMEHATH K PELICHUIO 3a1a4, B TOM YHCIIE C TapaMeTPOM;

BJIQ/ICTh MOHITHEM KacaTenbHas K rpaduKy QyHKIMH U yMETh IPUMEHSITh €r0 IIPH PEIICHUH 3a/1a4;
BJIQ/IETh MOHIATUSIMHU [IepBOOOpazHas QyHKIIUs, ONpeAeICHHBIA HHTETPAlL;

MPUMEHSTh TEOPEMY HBIOTOHA—JICHOHWIIA U €€ CIICACTBHYS JIUIS PEIICHHS 3a/1a4;

pemaTh TNPUKIATHBIE 33ala4yd W3 OMOJIOTHH, (PU3HKH, XUMHUH, SKOHOMUKH U JIPYTUX MPEAMETOB,
CBSI3aHHBIE C MCCIIEIOBAHUEM XapaKTEPUCTHK MPOLECCOB, HHTEPIPETUPOBATH IOJTYYEHHBIE
pe3ynbTaThl,

OTIEpUPOBATH OCHOBHBIMH OMUCATENFHBIMH XapaKTEPUCTHKAMU YHCIOBOTO Habopa, MOHSATHEM
reHepanbHasi COBOKYITHOCTh M BBIOOPKOH U3 Hee,

OTIEpUPOBATH MOHATUSMHU: YACTOTa U BEPOSITHOCTh COOBITHS, CyMMa M MPOU3BEICHUE BEPOSITHOCTEH,
BBIYHCIIATh BEPOATHOCTH COOBITHI HA OCHOBE IMOJICUETa YUCIIa HCXOOB;

BJIa/IETh OCHOBHBIMH MOHSATUSMU KOMOWHATOPUKH U YMETh WX MPUMEHSTH MPU PELICHUH 3a/1a4;
UMETH MPEJICTaBlIeHNnEe 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

MMETh TIPEJICTABJIICHUE O TMCKPETHBIX U HEMPEPHIBHBIX CIyYalHBIX BEIMYMHAX U PACTIPENICICHUSAX, O
HE3aBUCUMOCTH CIIyYailHbIX BEJTUYMH;

MMETh MPEACTaBICHUE O MATEMATUUECKOM OXKUAAHUU U TUCTIEPCUM CITyYalHbIX BEJIMYUH;

MMETh MPECTABICHUE O COBMECTHBIX PACIIPEACIICHUIX CTydYalHbIX BEJIMUNH;

MMOHUMATh CYTh 3aKOHA OOJIBIIIMX YHCEN U BEIOOPOYHOTO METO/Ia U3MEPEHUS BEPOSITHOCTEH;

MMETh TIPEJCTABJICHHE O HOPMAJIBHOM paclpenesieHHd W MpUMepax HOPMAIBHO pPacTpeelIeHHBIX
CIIyYalHBIX BEJIUYHH;

HUMETh MPEJCTABICHUE O KOPPEIISINH CITYIaliHBIX BEJTUYHH;

BBIYUCIIATH WX OLCHUBATHL BEPOATHOCTU COOBITHI B pCaJIBHOﬁ JKHN3HHU,



BBIOMPATHh METOIbI MMOXOAIIETO MIPEACTABICHHS 1 00paOOTKH TaHHBIX

pemaTL paSHBIe 3aJa4un HOBBIH_ICHHOI\/Il TPYI[HOCTI/I;

aHaJII/ISI/IpOBaTB YCJIOBI/IG 3aJa4u, BBI6I/IpaTB OHTI/IMaJIBHblﬁ MCTO/L peIJ_IeHI/ISI 3aJda4u, paCCManI/IBaH
pa3IMYHbIC METOJIbI;

CTpOI/ITB MOJICJIb peI_HeHI/IH 3a4a4u, HpOBOI[I/ITB JOKa3aTCIIbHBIC paCCY)KZ[eHI/ISI HpI/I peH_IeHI/II/I 3aJda4iu,
pemate 3amadd, TpeOyromue nepebopa BapHaHTOB, MPOBEPKH YCIOBUH, BBHIOOpPA ONTHMAIBLHOTO
pe3y.]'IBTaTa, aHaJII/I3I/IpOBaTB )41 I/IHTepHpeTI/IpOBaTb HOJIy‘-IeHHLIe peLHeHI/IH B KOHTCKCTC yCJIOBI/ISI
3aJ1a4M, BEIOUpaTh PEIICHHS, HE IPOTHBOPEYALTUE KOHTEKCTY;

NEPEeBOIUTH NP PELICHUH 331a4l HH()OPMAIUIO U3 0HON (POPMBI 3aIIUCH B IPYTYIO, UCIIOJIB3YS TpU
HEOOXOIUMOCTH CXEMBI, TAOJIUIIBI, FPa(QHKH, THArPaMMBbL;

BJIAJICTh IOHATHUSAMHU Teja BpamleHus (IWIMHAP, KOHYC, map u cdepa), UX CCUCHHs] U yMETh
HMPUMEHSTh UX MPH PEIICHUH 3a/1a4;

MOHSATUSMH KacaTelIbHbIC TPSMBIC U IJIOCKOCTH U YMETh IPUMEHSTh U3 MIPU PEIICHUY 3a/1a4;

UMCTH HpeI[CTaBJIeHI/ISI O BIIMCAHHBIX M OIIMCAHHBIX C(bepax nu YMGTB HpI/IMCHﬂTI) nux HpI/I peHIeHI/II/I
3a/1a4;

BJIaACTH ITOHATUSIMU O6T)€M, O6T>€MI)I MHOFOFpaHHI/IKOB, TCJI BpaHIeHI/IFI n HpI/IMeHﬂTI) nux HpI/I peIHeHI/II/I
3a/1a4;

UMETh MPEJCTABICHHE O Pa3BEPTKE WIMHAPA U KOHYCA, IUIONIAId TIOBEPXHOCTH IIMJIMHPA U KOHYCA,
YMETh MPUMEHSATH UX MPU PEIICHUH 3a7a4;

UMETh MPEJICTaBlIeHUE O TUIOIaAU chepbl U YMETh IPUMEHSATh €r0 MPU PElISHUH 3a/1a4;

YMeTI) pCIHaTI) 3a1a4u Ha KOM6I/IHaHI/II/I MHOFOFpaHHI/IKOB U TCJI BpaHIeHI/ISI;

NUMETH HpeI[CTaBJ'IeHI/Ie (0] HO)IO6I/II/I B HpOCTpaHCTBe nu YMGTI) pemaTL 3a1a4Y1 Ha OTHOIIICHHEC O6L€MOB 158
TIomIaiel MoBepXHOCTEN MOJOOHBIX UTYD;

COCTABJIAATH C HCIIOJB30BAHUCM CBOfICTB FGOMeTpI/I‘ICCKI/IX (1)I/Il"yp MaTEMAaTU4YCCKHUC MOACIU IJIA
pelieHus 3afad MPAKTUYECKOTo XapakTepa W 3aJady M3 CMEXHBIX JUCIHIUIAH, HCCIIEI0BATh
MOJTy4YE€HHBIE MOJIETT ¥ UHTEPIPETUPOBAThH PE3YIIbTAT;

BJIQ/IETh MOHITUSIMHA BEKTOPBI U MX KOOPJMHATHI;

YMETb BBITIONHSATH OTIEPAIIUH HaJl BEKTOPAMU;

UCIIOJTb30BaTh CKASIPHOE MMPOM3BEACHIE BEKTOPOB IPH PEIICHUH 33]1aY;

IPUMEHSTh ypaBHEHHUE IJIOCKOCTH, (POPMYITy pacCTOSIHUS MEXAYy TOUYKaMH, ypaBHEHUE chepsl mpu
pEIIeHUH 3a]1aY;

MIPUMEHATE BEKTOPEI U METOJI KOOPAUHAT B IIPOCTPAHCTBE IIPU PEIICHUU 3a/1aY;

HUCIIOJIB30BAaTh OCHOBHBIE METOAbI A0Ka3aTcIbCTBA, HpOBO)II/ITI) JO0KAa3aTCJIbCTBO UW BBIIIOJIHATH
OIIPOBEPIKEHUE;

IMPUMECHATE OCHOBHBIC MCTO/IbI PCIICHUA MAaTEMAaTUUCCKUX 3a/1aY;



Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTEPH30BaTh KPACOTY M COBEPIICHCTBO
OKPYXXAFOIIEeTo MHpa 1 MPOU3BEICHHII UCKYCCTBA,;

NPUMEHSTh MPOCTEHINNE MPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIHOHHBIC CHCTEMBI MPH
pELICHUN MaTeMaTHICCKUX 33]1ay,

MOJIb30BAThCSl MPHUKIAJHBIMU MPOTPaMMaMi M MPOTpaMMaMd  CUMBOJIBHBIX BBIYHCICHHNA IS

HCCIICAOBAaHUA MaTCMAaTHYCCKUX 00BCKTOB.

BEITYCKHUK HOTYYUT BO3MOKHOCTE HAYIUTHCS (VFJIV6JI€HHBII>'I VDOBGHI))Z

CBOOOJHO BIIQJECTh CTAaHAAPTHBIM allapaToM MAaTEeMaTUYeCKOTO aHalW3a JUIsl BBIYMCICHHS
IPOM3BOJHBIX (DYHKIIMH OJHOM EPEMEHHO;

CBOOOJTHO TIPUMEHSTH ammapar MaTeMaTHYeCKOro aHaju3a Uil HCCIeNOoBaHUsA (QYHKIUH W
HOCTPOCHUS I'paMKOB, B TOM YHCIIE UCCIEIOBAHMSI HA BBITYKIIOCTb;

OIepUpPOBATH MOHITUEM NIEPBOOOPA3HON (PYHKIMU JUIsl pELIeHUs 3a/1a4;

OBJIQJIETh OCHOBHBIMH CBEICHUSMH 00 WHTErpajie HBIOTOHA—JIEHOHMIIAa M €ro TMPOCTEHIINX
IPUMEHEHHUSX;

OIEpUPOBAThH B CTAHJAPTHBIX CUTYalUsIX TPOU3BOJHBIMU BBICIIUX MTOPSIIKOB;

YMETb IPUMEHSATH NPU PELICHUH 33/1a4 CBOMCTBA HENPEPHIBHBIX (PYHKIIMIA;

yMETb IIPUMEHSTh IIPU PELICHNH 33/1a4 TeOpeMbI BeiepIurpacca;

YMETh BBINOJHATH NPUOIM)KEHHBIE BBIYMCIEHUS (METOABl pELIeHHUs YypaBHEHWUH, BBIUYMCIECHUS
OTpe/IeIEHHOr0 UHTErpaia);

YMETb NPUMEHATHh INPWIOKEHUE IPOU3BOJHONW M ONPEIEICHHOIO MHTErpajga K pPEIICHUIO 3a]1ad
€CTECTBO3HAHNS;

BJIAJIETh MOHATHSMU BTOpas MPOM3BOJHAS, BBINYKIOCTh Ipaduka (yHKIHUHM U yMETh HCCIEI0BaTh
(GYHKIIMIO Ha BBITYKJIOCTH;

MMETh NIPEACTABICHUE O LIEHTPAIbHOM MPEAEITBbHON TEOPEME;

UMETb IPEeJICTaBIeHNE O BELIOOPOUYHOM K03 (pUlMeHTe KOPPEALMU U IMHEHHOM perpeccuy;

UMETh IPEACTABICHUE O CTAaTUCTUYECKUX TMIIOTE3aX U IPOBEPKE CTATHCTUYECKOM TMIIOTE3BI, O
CTaTHCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

UMETH NPECTABICHUE O CBA3M SMIIMPHUUECKUX U TEOPETUUECKUX PACIIPEIECIICHUI;

MMETH MPECTABIEHUE O KOAUPOBAaHUH, IBOMYHOM 3alMCH, JBOUYHOM JIEPEBE;

BJIa/IETh OCHOBHBIMU MOHSATUSAMU Teopuu rpados (rpad, BepuinHa, pedpo, CTENeHb BEPILINHBI, TYTh B
rpade) U yMeTh IPUMEHATh UX IPU PELICHUH 3a/1a4;

UMETh MPEJCTABIEHUE O JEPEBbIX U YMETh IPUMEHATh IIPU PEIICHUH 3a]1ay;

BJIa/IETh MOHITUEM CBA3HOCTh U YMETh PUMEHSATh KOMIIOHEHTHI CBSI3HOCTU IIPU PEILICHUH 3ajay;

YMETb OCYLIECTBIIATH MYyTH 110 pedpam, 00X0/bl pedep U BepIIuH rpada;



UMETh IPE/ICTaBIEHUE 00 3UIEpPOBOM M I'aMUIBTOHOBOM IIYTH, UMETh MPEACTaBIECHUE O TPYAHOCTH
3a[]a4M HaXOXKICHHUs raMIUIBTOHOBA ITyTH;

BJIA/ICTh NOHATUAMH KOHEYHBIE Y CYCTHBIC MHOXKECTBA M YMETh UX IIPUMEHATH IIPH PEILICHUU 3aa4;
YMETb IPUMEHATh METOJ MATEMaTUUECKON HHIYKIINH;

YMETb IPUMEHATH NPUHLUI AUPUXJIE IIPU PELICHUU 3a/1a4;

MMETH NIPECTaBICHUE O KOHUYECKUX CEUCHUSX;

UMETh MPE/ICTaBIEHUE O Kacamolmuxces chepax 1 KOMOMHAIMK TeJl BPALLCHUsI 1 YMETh IPUMEHSTh MX
IIPU PELLECHNN 3a/1a4;

BJIQ/IETh Pa3HbIMM CIIOCOOAMU 3aJaHUSl NPSIMON YpPaBHEHHUSMM U YMETh IPUMEHSTH NPU PEILICHUU
3az1ay;

IIPUMEHSATD IIPU PELICHUH 3a/1a4 U J0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METO/ U METOJ KOOPAUHAT;
UMEThb MpeJCTaBiIeHHEe 00 akcuomMax o0beMa, NMPUMEHATh (OPMYJIbl O0OBEMOB IMPSIMOYTOJIBLHOIO
napajuieenunesa, Npyu3Msl U MApaMUbl, TETpajdipa IpH pELICHUN 3a/1a4;

HIPUMEHSTh TEOPEMbI 00 OTHOILEHUSIX 00bEMOB IPH PEILICHUH 33a4;

OPUMEHATh UHTErpajl Jjsl BbIUUCIEHUS OOBEMOB U IOBEPXHOCTEH Tea BpallleHHsl, BbIYMCICHUS
Ionau c(hepruIecKoro mnosica 1 00beMa apoBoro CIIos;

UMETh NPEICTaBICHUE O IBMKCHMSIX B IIPOCTPAHCTBE: NApAJJICIBHOM IIEPEHOCE, CHUMMETPUU
OTHOCHUTEJIBHO IIJIOCKOCTH, LIEHTPAJIbHOM CUMMETPHUM, IOBOPOTE OTHOCUTENIBHO NPSAMOW, BUHTOBOM
CUMMETPUH, YMETh IPUMEHATD UX NPU PELICHUN 3a]1aY;

MMETH MPECTABICHHUE O MJIOIIAIN OPTOrOHAJIBHON MPOEKIINH;

MMETh MPEJICTABICHNE O TPEXTPAHHOM U MHOTOTPAHHOM YTJI€ U IPUMEHSTh CBOMCTBA INIOCKHUX YIJIOB
MHOT'OI'PAHHOTO YIJIa IIPY PELICHUH 3a/1a4;

UMETh MPEJCTABIEHUS O IPEOOPa30BaHUU [10100MSI, TOMOTETUH U YMETh IPUMEHSITh UX MPU PELICHUU
3az1ay;

YMETh PelIaTh 33Ja41 Ha MIJIOCKOCTH METOJIAMU CTEPEOMETPUH;

HaXOJUTh 00bEM Napajulesenuieia u TeTpadipa, 3alaHHbIX KOOPAMHATAMU CBOMX BEPILNH;

3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

HaxXOJHUTh PACCTOSIHUE OT TOYKU JO IJIOCKOCTH B CUCTEME KOOPAUHAT;

HaXOJUThb PACCTOSHUE MEXY CKPELIMBAIOIIMMHUCS NPSMBIMH, 33JaHHBIMUA B CUCTEME KOOPMHAT;
YMETb IPUMEHATH GOPMYJIbI 00bEMOB IIPU PEILICHUH 3a7ay;

MPUMEHSTh OCHOBHBIE METO/IbI PELICHHS] MATEMaTHYECKHX 33]1a4;

Ha OCHOBE MAaTeMaTHYECKHX 3aKOHOMEPHOCTEW B MPHUPOJE XAPAKTEPHU30BaTh KpacoTy H
COBEPUICHCTBO OKPYXKAIOIIET0 MUAPa U MIPOU3BEACHUN NCKYCCTBA,

MPUMEHSTh NMPOCTENIINE MPOTrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU

PEIICHUN MAaTEMATHYCCKUX 3a1a4;



® T[pUMEHSATh MaTeMaTHYeCKHWe 3HaHMSI K HCCIIEIOBAaHUIO OKpYXKalomero mupa (MoJeIrupoBaHUE

(U3UYECKUX MPOIECCOB, 3a]a4l SKOHOMHUKH ).

2. Coaep:xxanue y4eOHOro nmpeaMmera, Kypca

10 xnacc

Anrebpa u Hayaja aHaIu3a

OEeMEHTHI TEOPHUHU MHOXECTB U MaTeMaTHYECKOM JTOTUKH

ITonsTue MHOXecTBa. XapaKTEPUCTUUECKOE CBOWMCTBO, JJIEMEHT MHOXECTBA, IIYCTOE, KOHEYHOE,
OeckoHeuHoe  MHOKectBa. CrocoObl  3amaHuss  MHOKeCTB.  IlogmuoxkectBo.  OTHOIIECHHS
NPUHAJICKHOCTH, BKIIOUCHHS, paBeHCTBA. Onepayuu HAO MHONICECMBAMU, UX ULIIOCMPAYUU C
nomowpio Kpy2og Jilnepa. VICTUHHBIE W JIO)KHBIE BbICKa3bIBaHUS (YTBEP)KIEHUS), ONEpalud HaJ BbI-
CKa3bIBaHUSMU. Ancebpa evickazvianuil. 3axonvl noeuku. OchosHble Nocudeckue npasuid. Pewenue
Jlo2uYeckux 3a0ay ¢ UCHOIb308aHUeM Kpyeoe Jinepa. Ymozaxnmouenus. ObocHosanue u
ookazamenvcmeo 6 mamemamuke. Onpedenenusi. Teopemvl. Buowl doxazamenvcms. Mamemamuueckast
uHOyKyus. YTBEPKICHUS: OOpaTHOE NaHHOMY, HPOMUBONOJIONCHOE, 0OpPAMHOe NPOMUBONONONHCHOMY.

Tlpusnax u ceoticmeo, Heobxooumvle U OOCMAMOYHbBLE YCIOBUSL.

Yucia n BeIpa)KeHUS

MHo’xecTBa HaTypalbHBIX, II€JIbIX, PAallMOHAJBHBIX, JEHCTBUTENbHBIX 4YHCEl. MOAylnb M aprymMeHt
4HCIIa.

Pagunannas mepa yria. TpuroHomerpudeckass OKpyKHOCTb. CHHYC, KOCHHYC, TAHI'€HC U KOTaHI€HC
ymcna. Tpuronomerpuyeckrue popmysbl IPUBEACHUS U CIOKEHUS, (POPMYIIbI JBOMHOTO U MOJIOBUHHOTO
yraa. IIpeoOpa3oBaHrne CyMMbl U Pa3HOCTH TPUTOHOMETPHUYECKUX (QYHKIHMM B NPOU3BEIEHUE U 00-
pammvle npeodpa’06aHusl.

Crenenbp ¢ JAeWCTBUTENBHBIM IIOKa3aTeneM, cBOMCTBa cremeHu. Yucno e. Jlorapudm, cpolicTBa
norapuma. JlecATHUHBIH U HaTypajdbHbBId  JorapudMmbl. ToxaecTBeHHblE IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX, IOTapU(PMUUECKHUX, CTETIEHHBIX U UPPAIlMOHAIBHBIX BHIPAKEHUH.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuoa. Kumaiickaa meopema
06 ocmamxkax. Manas meopema @epma. Cucmemvl cuucieHus, omiuyHvle om OeciAmuynbvix. DYHKYuUsL
Dunepa, yucno u cymma oerumenel HamypaivHozo uyucia. Ocnosnas meopema aneebpwi. Ilpusooumvle u
Henpugooumvlie MHo20uneHbl. Cummempuueckue MHO20UNeHbl. Llenouucnennvie u yeno3HauyHvie MHO-

2OYJIEHbL.

ypaBHCHI/I}I 1 HCPABCHCTBA

VYpaBHeHUe, SBISIOLIEECs CIEACTBUEM JPYroro ypaBHEHUS; ypaBHEHUS, paBHOCWIbHBIE HA MHOKECTBE,



PaBHOCHJIbHBIE npeoOpa3oBaHus YpaBHEHUH. Tpueconomempuueckue, [I0Ka3aTeNbHbIE,
JOTapu(PMHUUECKUE U UPPAYUOHAIbHble YPaBHEHUS W HepaeeHcmea. Tumbl ypaBHeHHH. Pemenue
YpaBHEHUI U HEPABEHCTB.

MeTon wuHTepBaJIOB MJisi pelleHHs HepaBeHCTB. ['paduyeckue METOAbI pEIHICHHUS YpaBHEHUH W
HEpaBEHCTB. Peutenue ypagHeHull U HepaseHCM8, COOEPHCAUUX NEPEMEHHYIO NOO 3HAKOM MOOYIIAL.
Cucmembvl mpuecoHomempuyeckux, TOKa3aTeIbHbIX, JOrapUPMUUECKUX U UPPAYUOHATLHBIX YPAGHEHULL.

Cucmemuwi mpucoHomempudeckux, NOKa3aTCJIbHLIX, JIOI‘apI/I(i)MI/I‘ICCKI/IX U uUppayuoOHRajlbHblX HEPABEHCNIE.

OyHKIMHU
OyHKIUS 1 €€ CBOMCTBA; HYIU (PYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbospiee
Y HauMEHbIlIee 3HaUYCHHS (DYHKIIHU.
CremnenHasi, moka3arenbHas, Jiorapupmudeckas (QyHKIUU, UX cBoiicTBa M rpaduku. [IpeobpazoBanus
TpapuKOB (PYHKIIHI: CABUT, YMHOXKEHHE HA YHUCIO, CAMMETPHUS OTHOCHUTEIBHO KOOPJIWHATHBIX OCEl U
HayaJia KOOpAWHaT.
I'eomerpus
OcHOBHBIE IOHATHS TEOMETPUU B IIPOCTPAHCTBE.
AKCHOMBI CTEPEOMETPHH U CIIeACTBUS U3 HUX. [loHATHE 00 aKCHOMAaTHYECKOM METO/IE.
[TocTpoeHne ceueHnii MHOTOIPaHHUKOB METOAOM CIIENI0B. [lenmpanvroe npoekmupogarnue. Ilocmpoenue
ceueHUll MHO202PaHHUK08 Memooom npoexyutl. Teopema Menenas onsa mempasopa.
CkpenuBaronyecs npsiMble B IPOCTPAHCTBE. YTOJ MEKIY HUMHU. TeopeMsl 0 apajljieIbHOCTH NPSIMBIX U
10cKocTel B mpocTtpancTBe. [lapannenbHoe npoekTupoBaHue U uzodpaxenue ¢puryp. ['eomerpuueckue
MeCTa TOYEK B IPOCTPAHCTBE.
[lepnieHAUKYIAPHOCTE HPSMOW M IUIOCKOCTH. OpTOroHaJlbHOE MNpOEeKTUpoBaHMe. HakinoHHBIE U
npoekiuu. Teopema o Tpéx mepreHauKyspax. Pacctosnus mexay ¢purypamu B mpoctpaHctse. OOmumit
NEPIEHIUKYIAP JIBYX CKPEIIMBAIOIIMXCSA MNPsAMBIX. MeToapl HaXOXKIEHUS PpacCTOSHHUH MEXIY
CKPEIIHBAIOIIUMHUCS MPSIMBIMHU.
Vbl B npoctpaHcTse. [lepneHaukymsipHble MII0CKOCTU. Tpéxepannblii u Muococpanusiii yeasl. Ceoticmea
NIOCKUX Y2108 MHO202panHo20 yaaa. Ceolicmea nioCKUX u 08y2paHHbIX yen08 mpéxepanHozo yena. Te-
opembl KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20 Y2ld.
MHOrorpaHHHKH.
Bunbl MHOrorpannukos. [IpaBuinbHbele MHOTOrpaHHUKH. Pa3BépTku MHOrorpanHuku. Kparuaimme nytu
Ha MOBEPXHOCTH MHOTOIpaHHUKa. Teopema Junepa. /[eoticmeenHocmsb NPAGUNLHBIX MHO20SPAHHUKOS.
IIpusma. [lapamnenenunen. CpoiictBa mnapawienenunena. IIpAMOyroibHbeI — mapajuieenunes.
Haxnonuslie npusmel. [Inomane oproronasibHOM npoekiuuu. [lepneHauKyaapHOe CeYeHHE TPU3MBIL.
[Mupamuna. Bunel nupamuz. OneMEHTHl NpaBUIbHOW mupamuabl. [Tupamuael ¢ paBHOHaKIOHEHHBIMU
péOpaMu M TpaHSAMH, UX OCHOBHBIE CBOMCTBA. Buovi mempasopos. OpmoyenmpuyecKkuil mempasop,

KApPKACHbIL mempal’op, pasHozpanusiti mempal’op. lIpsamoyzonvusiti mempasop. Meduarnvl u bumeouarul



mempasopa. [{ocmpausanue mempas’opa 00 napaiienenuneod.

11 xmacc

Anrebpa u Havasa aHaIu3a

Yucna n BBIpAXXCHUA

Mmuoorcecmeo komnaexkcuvix uucen. Jleiicmeus ¢ KomnieKCHoIMu yucaamu. Komnnexcno conpsowcénuole
yucna. Moaynb v apryMeHT uucna. Tpuconomempuyeckas oopma KOMnIeKCHO20 YUCA.

Memoo mamemamuyeckoti UHOYKYUU.

YpaBHEHMs U HEPABEHCTBA
Ypasuenus, cucmemvr ypaewenuii c¢ napamempamu. Hepasencmea c¢ napamempamu. Pemenue
YPAaBHEHUN CTENEHM BbINIE BTOPOM crnenuadbHbIX BHIOB. Dopmynsl Buera. Teopema be3sy.
Luoganmoswvr ypaenenus. Pewenue ypasnenuti 6 komniekcuvix uuciax. Hepasencmea o cpeowux.

Hepasencmeo beprnynnu.

OyHKIMU
OyHKIUS 1 €€ CBOMCTBA; HYJIU (QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbospee
U HauMeHbllee 3HayeHus QyHkuuu. [lepuonnyeckas GyHKIMS U €€ HauMEHbIIUH nepuona. YETHeie u
Heu€éTHble (QyHkuuu. B3aumHo oOpatHbie ¢(yHKIMU. ['paduku B3aMMHO OOpaTHBIX —(PYHKIIHIA.
Tpuronomerpuueckue GpyHKIIHMHA YUCIOBOrO apryMeHTa y = COS X, y = Sin X, y-tg X, y= ctg X. CBoiicTBa u
rpadguku TpuroHomerpuueckux ¢GyHkuuil. OOpaTHblE TPUTOHOMETPUYECKHE (DYHKUMH, UX TJIABHBIE
3HaueHus, cBoicTBa U rpaduxu. [IpeodbpasoBanus TpadukoB (GyHKIUI: CABUT, YMHOXKEHHUE HA YUCIIO,

CUMMCETPUS OTHOCUTECIIBHO KOOPANHATHBIX ocell 1 Havaa KOOpAUHAT.

DeMeHTBl MaTeMaTHUECKOro aHAJIN3a
beckoHeuHO Manble ¥ OECKOHEYHO OOJBIIME YMCIOBBIE TOCHIenoBaTesNbHOCTH . [Ipexmen umcioBoi
IIOCJIEIOBATEIbHOCTH.  beckoHeuHo yObIBaromias — reomerpudeckas mporpeccus. Ilonstue mpenena
¢ynkuuu B Touke. [lonamue npedena ynkyuu 6 beckoneunocmu. ACUMITOTHI Trpaduka (QYHKIHU.

HenpepbiBHOCTD (DyHKITHH.

CgoiicTBa HeNMpepbIBHBIX PyHKIUH. Teopema Betiepwumpacca 015t Henpepul8HbiX OYHKYUIL.
Huddepenunpyemocts pynkuuu. [IponsBoanas ¢pyukiuu B Touke. KacatenbHas k rpaduky GyHKUIUU.
I'eomerpuueckuii u Qusnueckuii cMbicn npou3BoaHON. IIpuMeHeHue mnpou3BonHONW B (u3MKe.
[IpousBoanbie anemeHTapHbIX QyHKIMA. [IpaBuna nuddepeHupoBaHus.

Bropas npousBosiHas, e€ reoMeTpuueckuil U GU3NYECKUN CMBICI.

Touku skcTpemyMa (MakcuMyma U MHHHMYyMa). MccienoBaHue sjeMEHTapHBIX (YHKIMA Ha TOUYKH

OKCTpEMyMa, HanOOJbIIee U HANMCHBIIIEE 3HAUCHUS C IIOMOIIBIO HpOI/I3B0,Z[HOI>'I. HOCTpOeHI/IC Fpa(i)I/IKOB



GYHKIMI ¢ TOMOIIBI0 TPOU3BOAHBIX. [I[pUMEHEeHHE TPOU3BOIHON TP PENICHUH MPUKIATHBIX 33734 Ha
MaKCUMYM U MUHUMYM.

ITepBooOpasnas. Heomnpenenéunsiii unterpan. IlepBooOpasnbie anmemeHTapHbIX (yHKIui. [liomanb
KpuBoJmHelHON Tpaneuun. Popmyna Herorona— Jleitoaumna. OnpenenéHHblii UHTErpal. Buiuucienue
naowaoei nI0CKux ueyp u 06vEmMo8 mei 6paujenus ¢ NOMOWbIO UHMeSPAad.

Hugpgepenyuanvhule ypagnenus nepoeo u 6mopo2o nopsoxa.

KomOunaTopuka, BEpOSITHOCTb U CTaTHUCTHKA, JIOTUKA U TeOpus rpadon
[TpaBuiio npoussenenusi B komOuHatopuke. Coeaunenust 6e3 nopropenuil. CoyeTanus U UX CBOICTBA.
bunom Hetotona. Coedurnenus ¢ nosmopenusmu.
BepositHocTh coObITHSI. CyMMa BEpOSITHOCTEH HECOBMECTHBIX COOBITHH. [IpOTHBOMONOXKHBIE COOBITHSL.
Vcnosnan eeposmnocms.  Hezasucumvie cobvimusi. IlpousBeneHHe BEpOSTHOCTEH HE3aBUCHMBIX
coObITuii. @opmyna bepuynnu. Dopmyna noiHou 6epoSMHOCHU.

I'eomeTpus
Tena BpaieHus.

Hununaap, xonyc, map u chepa. CeueHuss LWIMHIpa, KoHyca U wmapa. [llaposoii ceemenm, waposoi
ClloU, wapoeou cekmop (koHyc). Y ceu€HHas MupamMuia u yCe4EHHbBINH KOHYC.
KacarenbHble mpsMble M TUIOCKOCTH. Brwucannele u ommcannble cdepbl. Kacarommuecs cdepsl.
KomOunanmu ten Bpamenus. nemenmol cpepuueckoui ceomempuu. Konuueckue ceuenus.
[Imomanyn nmoBepXHOCTEH MHOrOrpaHHUKOB. Pa3Béprka nmumnuuapa u koHyca. Ilnomans moBepxXHOCTH

MHApa 1 Konyca. Ilnomans chepsl. Ilnowaos cghepuueckozo nosca.

OOBbeMmBl.
[Tonsarue o6bpéma. OO0BEMBI MHOTOTPaHHUKOB. OO0BEMBI TeN BpaieHus. O0bEéM waposoco Ciosi.
Axcuomel 06véma. Bvisod gopmy-n 006EM08 npamoy2onbHo20 napaiieienunedd, RpUsMsbl U RUPAMUODL.
Dopmynvl 0151 HAX0HCOeHUsL 00véma mempal’opa. Teopemvl 06 omuowenusx 0o6veémos. I[lpunosxcenus
uHmezpana K 6blYUCIEeHUI0 00bEMO8 U NOBEPXHOCMEU el BPAUYEHUSL.

KomOuHaImm MHOTOrpaHHUKOB | TEJT BPAILCHHS.
[TomoGue B mpocTpaHCTBE.

OtHomieHre OO0BEMOB W IUIONMIAJIEH TOBEPXHOCTEH MOMOOHBIX Guryp. [lpeobpaszosanue nodobus,
eomomemus. Pewenue 3a0ay Ha niockocmu ¢ UCNOIb308AHUEM CIEPEOMEMPUYECKUX MEMOO08.
JIBukeHHsT B TPOCTPAHCTBE: TMAapaJUIENbHBIM TEPEHOC, CHUMMETPHUSI OTHOCHUTEIBHO  ILUIOCKOCTH,
[EHTpaJbHasl CAMMETPHS, MMOBOPOT OTHOCUTENHHO MPSIMOM.

BekTopsl 1 KOOPJAMHATHI B IPOCTPAHCTBE
BekTopsr 1 koopauHaTel. CyMMa BEKTOPOB, YMHOKCHHE BEKTOpPa HA YHCIO. YTOJ MEKIY BEKTOPaMHU.

CxansapHO€ MPOU3BEICHHUE.



VYpaBHenue miaockoctd. DopMyna pacCTOSHUS MEXAYy TOYKaMU. YpaBHEHHE CQephl.

paccTosiHUA OT TOYKH J10 MII0CKOCTU. CriocoOBl 3aJaHus IPSIMOI YpaBHEHHSIMU.

dopmyna

Pewenue 3a0au u ooxazamenbcmeo meopéem ¢ nOMOUuLbt0 6EKMOpo6 U MemoooMm Koop()unam. Onemenmol

ceomempuu macc.

3. TemaTuyeckoe IJIAHMPOBAHUE, B TOM YHCJIE C Y4€TOM padoyeil mMporpaMMbl BOCIIMTAHUS €
YKa3aHUEM KOJIMYeCTBa 4YaCOB, OTBOJAUMBIX HA OCBOEHHE KAXK/I0il TeMbl.

CornacHo mporpamme, Ha U3y4ye€HUE MaTEMaTHKU Ha YpOBHE CpelHero oouiero odbpazoBanus (6a3oBbId

YPOBEHb) OTBOJUTCSA

272 yaca, Ha U3y4Y€HHE MAaTEMaTUKU Ha YPOBHE CPEJHEro 001Iero oOpa3oBaHUs

(yrinyOneHHsli ypoBeHb) oTBoAUTCS 408 vacos.

B cootBerctBuM ¢ yueOHbIM iaHoM MBOY IlIkomnsl Ne 73 u3yyeHue MareMaTUKH Ha YPOBHE CpPEIHEro

obmiero oopazoBanus (6a30BbIH YPOBEHb) MPEIYCMOTPEHO B 00beMe 272 4acoB, U3yUYE€HUE MATEMAaTUKH

Ha YpPOBHE CpemHero obOmiero oOpa3zoBaHus (YyriyOJCHHBIH YpPOBEHB) MpeaycMoTpeHo B obweme 408

gacoB.. Yacel pacmpe/iesieHbl CIey0IuM 00pa3om

Knacc bazoBkIll ypoBEHB YrnyOneHHbIH YPOBEHb
KommnuectBo yacoB | KomnuectBo wacoB | KonmuectBo wacoB | KosmuecTBo yacos
B HEJIEIIO B I'OJ[ B HEJIEIIIO B IOJ
10 xiracc 2,5+1,5=4 gaca 85+51=136 yacoB 4+2=-6 yacos 136+68=204 yaca
11 xiacc 2,5+1,5=4 gaca 85+51=136 yacos 4+2=-6 yacoB 136+68=204 gaca
Bcero 272 408
10 knacc
Ne | Ha3Banue tem K3C ®opmbl
o Bcero yacos KOJ[ 9JIEMEHTa | peain3allii MOy
P BaszoBblii | YBenuuenue | YriayOieHH | COACPIKaHUS «ILIKOBHBIA ypOK»
Ka YPOBEHb 4acoB HA BIIl YPOBEHb
yriiyOJaeHHoe
W3YYCHHC
1 | Anrebpa 7-9 0 4 4 6.1.2,6.2.2 | becenp,
KJIACCOB npoOJieMHbIE
(moBTOpEHUE) CUTYall1
2 | JemumocThb 0 12 12 111,113 becenpr,
qHUCeN npoOIeMHbIE
CUTYaIluu
3 | MHOTO4YJIEHEL. 0 17 17 1.4.1,2.1.2, Becenpl, KBECTEI,
Anrebpanuecku 2.1.7,2.1.9, | npobiemHbIe
€ YpaBHCHHS 2.1.11 CUTYyaIu
4 CreneHs ¢ 11 0 11 1.1.1,1.4.3, becenpr,
JEUCTBUTEITHLHEI 1.15,1.1.6, npoOIeMHbIE
M MOKa3aTesleM 1.1.7 CUTYyaIU
5 | Crenennas 13 3 16 3.3.4,3.1.4, | becensl,
byHKIISA 3.3.1,2.1.7, poOJIeMHBIE
2.2.7,2.1.3 CUTYaIu TUTS




00CyXICHUS

6 IToka3arenrHas 10 1 11 3.3.6, 2.1.5, becenpr, KBECTEHI,

byHKIISA 2.2.3 npoOIeMHbIe
CUTYaIuU

7 | Jlorapudmmueck 15 2 17 3.3.7,1.3.1, | becensl, KBECTHI,

ast QyHKIHsA 1.3.2,1.3.3, MIPOCKTHI,
2.1.6,2.2.4 | npoGnemHbIe
CUTYaIuU

8 | Tpuronomerpuu 20 4 24 1.21,1.2.2, | becensi,

eckue GopMyIIbl 1.2.4,1.2.5, | npoGiemMHbIe
1.2.6,1.4.4, CUTyaIuu
1.2.7,

9 | Tpuronomerpuu 15 6 21 21.4,14.4, |becenbl, TPOEKTHI,
ecKue 224,228 poOJIeMHBIE
yYpaBHECHUS CUTYaIluu JUISt

o0CyXIeHUS

10 | Urorosoe 1 2 3 2.1.5, 2.2.3, becenpr,
MOBTOPEHUE 1.2.5, poOJIeMHBIE
Kypca anreopbl 1.2.6,1.2.7, CUTYalluu
1 HaJaia 1.4.4
MaTeMaTHYECKO
ro anammsa 10
KJracca

11 | Hekotopslie 0 12 12 5.1.4,5.1.1, becenpr,

CBECHUS U3 3.1.3, 3.3.2, poOJIeMHBIE
TJIAHUMETPUHI 3.3.3 CUTYaIHu
12 | BBenenne 3 0 3 5.2.1 Becenpl,
npoOJIeMHbIe
CUTYaITuU

13 | [TapannensHOCT 16 0 16 55.2,5.2.1, becenpr,

b TIPSIMBIX U 5.2.2,5.2.3 poOJIeMHBIE
IIJIOCKOCTEH CUTYaIlUH, urpa-
IKCIIEPUMECHT

14 | Ilepnienaukymsip 17 0 17 5.25,5.24, | becensl, KBECTBHI,
HOCTb TIPSIMBIX U 5.3.2,5.5.1, poOJIeMHBIE
IIOCKOCTEN 55.2 CUTYyaIu

15 | MHororpanHuk 12 2 14 5.3.1,5.3.2, becenpl,

u 5.3.3,5.3.4, npoOJieMHbIE
5.3.5 CUTYaIllH

16 | 3akIroYnTENBHO 3 3 6 5.2.3,5.2.5, becenpl, KBECTHI,
€ TIOBTOpEHUE 5.35 MIPOEKTHI,

Kypca poOJIeMHBIE
reometpuu 10 CUTyaluu JUIs
KJ1acca o0CyKIeHUs

Htoro 136 68 204




11 xmacc

Ne | Ha3Banue tem Bcero gacos K3C ®opMbl
o ba3zoBblit VYBenuuenue | YriyOJIeHH | KOZ DJIEMEHTa | peald3aluu MOLYIIS
P YPOBEHb 4acoB Ha bIil YPOBEHB | COJEPIKAHUS «IIIKOnBHBINA YPOK»
Ka yrayoJeHHOE
W3YYCHHE
1 | Tpuronomerpuu 18 1 19 3.1.1,3.1.2, | Bbecensr,
eckue PyHKIUU 3.2.2,3.2.3, | nmpobOnaemMHbIE
1.2.3,3.3.5, CUTyaIuu
3.14
2 | lIpousBoaHas u 18 4 22 41.1,4.1.4, | becensl, KBECTHI,
ee 4.15 poOJIeMHBIE
rEeOMETPHUYCCKHIA CUTYaIuu JUISt
CMBICTT 00CyXICHUS
3 [Ipumenenue 13 3 16 3.2.1, 3.2.5, becenpr,
MIPOU3BOTHOM K 3.2.6,4.1.6, poOJIeMHBIE
HUCCIIEIOBAHUIO 42.1,4.2.2 CUTYalluH, urpa-
byHKUIMMA SKCIIEPUMEHT
4 [TepBooOpa3zHas 10 5 15 43.1,4.3.2, becenpr,
U MHTETrpa 2.1.7 po0OJieMHbIE
CUTYalluu
5 | KomOunaropuka 9 4 13 1.1.1,1.1.5, becenpl,
1.8.3,6.1.1, poOJIeMHBIE
6.1.2 CUTYaIHu
6 DJIEMEHTEI 7 4 11 6.3.1, 6.3.2, becenpr, KBECTHI,
Teopuu 6.1.2 po0OJieMHbIE
BEPOSATHOCTEH CUTYaIluu
7 KomriekcHbie 0 14 14 1.1.5,2.1.12 | Becensr, ,
qyucia npoOJieMHbIE
CUTYaIuu
8 | Urorosoe 10 16 26 4.1.6,4.2.1, | Bbecensl, KBECTEHI,
MOBTOPEHUE 422,311, MPOEKTHI,
Kypca ajireopbl U 3.1.2,3.2.2, | npobnemHbBIC
Hayasa 3.2.3, 3.3.5, CUTyaIuu
MaTeMaTH4eCKOT
0 aHaJM3a
9 | Humunmp, 13 3 16 54.1,5.5.6, | becensl,
KOHYC, 11ap 54.2,54.3, | npobnemHbie
5.5.6,5.3.3 CUTYaITuu
10 | O0bemsl Ten 15 2 17 5.5.7 becenpl,
Mpo0JIeMHbIE
CUTYaIluH, urpa-
IKCIIEPUMEHT
11 | BekTopsl B 6 0 6 5.6.3,5.6.4, | Becenpl,
MPOCTPAHCTBE 5.6.6 poOJIeMHBIE
CUTYaITuu
12 | Meron 11 4 15 5.6.1,5.6.2, Bbecenpl,
KOOpJMHAT B 5.6.6 npoOJeMHbIe
MIPOCTPAHCTBE. CUTYAaITUH, urpa-
JIBrokeHUS IKCIIEPUMEHT
13 | 3akIroYnTEIBHO 6 8 14 42,52,5.3 becengr, KBECTEHI,




€ TIOBTOPCHHE IIPOCKTHI,
IpY TOJTOTOBKE npoOJIeMHbIe
K UTOTOBOM CUTyallHu
aTTeCTallUu 110 00CyXKIeHUs
TCOMETPHH
Htoro 136 68 204
Tabnuna paboT KOHTPOJIMPYIOIIETO XapaKkTepa
KoHTponbpHbIe paboThHI Juarnoctuueckue paboThl
Knacc bazoBblit YrnyGneHHbIN bazoBblit VYrayOneHHbIH
YPOBCHB YPOBEHB YPOBEHB YPOBCHB
10 3 3 - -
11 - - 3 3




