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PabGouas mnporpamma y4eOHON JUCHUIUIMHBI pa3paboTaHa Ha OCHOBE
I'ocynapcTBeHHOr0 00pa30BaTENBLHOTO CTaHIApTa CPEIHEro O0IIero oopa3oBaHus
JIyranckoit Haponnoit PecnyOnuku, yTBEp:KIEHHOTO IMpUKa3oM MUHHUCTEpCTBa
oOpazoBanus u Hayku Jlyranckoit Haponnoit Pecriyomuku Ne 495-OJ1 ot 21 mas
2018 roma; mnpuMepHON TmporpaMMmbl MO 00IIe0Opa3oBaTeIbHON  yueOHOMU
JTUCHUIUIMHE JJIsi  00pa3oBaTEIbHBIX OpraHu3anuil (y4pexiaeHuil) CpeIHero
npodeccuoHanbHoro  obpaszoBanusi  Jlyranckoit ~ Hapomnoiti  PecmyOnuku
«MatemaTHKka: anredpa U Hayaia MaTeMaTHUECKOTO aHalN3a; TeOMETPHUS»

Pa3paboTuuk:

JBopsankuHa Bukropus BacunbeBHa, npenoaaBaTesib NepBoi KBATU(PUKALUOHHOM
KaTeroOpuu



CTPYKTYPA PABOYEI IPOIPAMMBbI
ITACIIOPT PABOYEI ITPOI'PAMMBI YUEBHOM JVCLIATIIVHGI
CTPYKTYPA U COJEP)XAHUE YUEBHOI JUCLHUIIIVMHBI
YCJIOBUSI PEAJIM3ALIMM YUEBHOM JIMCLIUTIJIMHBI

KOHTPOJIb U OLIEHKA PE3YJLTATOB OCBOEHHUSI YUYEBHOU
JIUCILIUTUIMHBI



1. MACIIOPT PABOYEN NPOIPAMMBI YUYEBHOM JUCIHUIIIMHBI
MATEMATHKA.
1.1 ObsacTb npuMeHeHus: padoueil MporpaMMsl
Pabouass mporpamma y4yeOHOW IUCIHMIUIMHBI SBJISIETCS 4YacThlO YYEOHOro IUIaHa IO
npodeccusim CIIO:
29.01.24 — Oneparop 371€KTPOHHOIO HAbOpa U BEPCTKU
23.01.17 — MacTep 1o peMOHTY U 00CITy>KMBaHUIO aBTOMOOMIIEH
1.2 MecTo y4eOHOM NTMCHUNJIMHBI B CTPYKTYpe y4eOHOTr0 IUIaHA:
B  mpodeccnonampHbIX 00pa3oBaTEIbHBIX OpTraHM3alMUAK,  PEATU3YIOMINX
0o0pa3oBaTelbHYI0 TPOrpaMMy CpPEIHEro OOIIero oOpa3oBaHUsS B Tpeaesiax OCBOCHUS
OIIOIlI CIIO nHa ©6a3e ocHOBHOro o0miero oOpa3oBaHMs, Yy4yeOHas JAUCUMILIMHA
«Maremaruka: anreOpa ¥ Hadajga MaTeMaTHUECKOTO aHAIN3a; TCOMETPHUS» U3ydaeTcs B
obmreobpazoBarenbHoM 1ukie yuyeonoro miana OITOIT CITO na 6a3e 0CHOBHOTO OOIIEro
oOpasoBaHusi ¢ moyydeHHeM cpenHero obOmero ooOpaszoBanus (IIIIKPC). B yueOHBIX
mianax ~ [IIIKPC  yweOnas  jmucuumumHa — «MartemaTuka: ainrebpa M Havana
MaTEeMaTUYECKOTO aHallM3a; TEOMETPUS» BXOAHWT B COCTaB OOMMX 00IIe00pa30BaTEIbHBIX
y4eOHBIX AUCIUTUINH.
1.3 Heam u 3agaum y4yeOHOH AUCHUIUVIMHBI — TpeOOBaHHMS K pe3yjabTaTaM
OCBOEHHUS Y4eOHO TMCIUTIINHBI:
JIMYHOCTHBIE Pe3YJIbTATHI
— KpeaTUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTD K JINYHOCTHOMY CaMOOTIPE/ICICHUIO;
— TOTOBHOCTh M CIOCOOHOCTh yYamIuxcsi K OTCTaWBaHUIO COOCTBEHHOTO MHEHHS,
TOTOBHOCTh U CIIOCOOHOCTH BBIPAOATHIBATh COOCTBEHHYIO MO3HIHIO;
— TOTOBHOCTH U CIIOCOOHOCTH yUaIlluXcsl K CAMOPA3BUTHIO U CAMOBOCIIHTAHUIO;
— TPUHATHE W pealn3alus LEHHOCTeHW 3A0poBOro M Oe3omacHOro oOpasa >KH3HH,
OepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (H3HMUECKOMY
1 TICUXOJIOTHYECKOMY 3/I0POBBIO;
— TOTOBHOCTH K JOTOBOPHOMY PETYJIHPOBAHUIO OTHOIICHHUH B TPYIIE HIIH
COIANIbHON OpraHU3aluy;
— TOTOBHOCThH y4alIuxXcsi K KOHCTPYKTUBHOMY Yy4YacTHUIO B MPUHSATHH PELICHUH,
3aTparvBalOUIMX WX TMpaBa M UHTEPECHl, B TOM 4YHCIE B pPa3IUYHBIX (opmax
OOIECTBEHHOW  CAaMOOpPTaHM3allMM, CAMOYIPaBICHUs, OOLIECTBEHHO  3HAYMMOI
IeSATEIbHOCTH;
— TOTOBHOCTh M CIOCOOHOCTH BECTH JAWAJIOT C JAPYTHMMH JIOJABMH, JOCTUTAaTh B HEM
B3aMMOITOHUMAaHHUs, HAXOJUThH OOIIUE IEIH U COTPYTHHYATD ISl MX JTOCTHIKCHUS;
— OCO3HaHHOE, YBAXHUTEIbHOE H JOOpOXKENAaTeNIbHOE OTHOIIEHHE K JIPYromy
YeJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO;
— CIOCOOHOCTh K COMNEpPEeKUBAHUIO U (HOPMHUPOBAHME MO3UTHBHOIO OTHOLICHHS K
JIOASM, B TOM 4HCI€ K JHMIIAM C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH 370POBbSI U
WHBaIKMJaM; OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3MUECKOMY
U TICUXOJIOTHYECKOMY 3I0POBBIO JPYTUX JIO/EeH, YMEHHE OKa3bIBaTh
MEPBYIO OMOIIIb;
— pa3BUTHE KOMIIETEHIIMH COTPYAHUYECTBA CO CBEPCTHHKAMH, JECTbMU MJIQJIIETO
BO3pacTa, B3pOCIABIMH B  00pa30BaTelNbHOM, OOIIECTBEHHO IMOJIE3HOM, y4yeOHO-
MCCIIEZIOBATEIbCKON, IPOSKTHON M IPYTHX BUAAX JIESATEIbHOCTH;
— MHPOBO33pEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO pa3BHUTHSI HAYKH,
3HAYMMOCTH HAyKd, TOTOBHOCTb K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIIaJCHHE



JOCTOBEPHOU HMH(pOpMAIMEld O TEPEeNOBBIX OCTIKEHUSX W OTKPBITHSIX MUPOBOH U
OTEUECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX 00 yCTPOMCTBE
MHUpa 1 00IlEeCTBa;
— TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUU BCEH JKU3HH, CO3HATEIHLHOE OTHOIICHUE K HEMPEPHIBHOMY OOPa30BAHHIO
KaK YCJIOBHIO YCHEIIHOW Mpo¢eCCHOHATBLHON M OOIIECTBEHHON NEATEIbHOCTH;
— DKOJIOTUYEeCKas KyJbTypa, OEpekHOE OTHOILIEHHWE K POJHON 3emIe, MPUPOIHBIM
oorarcTBaM; TOHHUMaHHE BIUSHUSA  COIUAIBHO-I)KOHOMHUYECKHX TPOIECCOB  Ha
COCTOSIHUE TPUPOJAHOM U COLMAIBHOM Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHE
MPUPOJHBIX  PECypCOB; YMEHHS ¥ HaBBIKH  Pa3yMHOTO TIPUPOJIOTIOIB30BAHUS,
HETEPIUMOE OTHOIICHHE K JACHCTBHUSAM, MPHHOCAIIUM BpE] SKOJOTUHU; IPHOOpETEHUE
OTIBITA SKOJIOTO-HAMIPABIECHHOM JCSATEIHbHOCTH;
— OCO3HaHHBIA BBIOOp Oynaymiedl mnpodeccu Kak MyTh W CHOCO0 peanu3anuu
COOCTBEHHBIX KU3HCHHBIX TIJIAHOB;
— TOTOBHOCTh OOYYaKIIMUXCA K TPYAOBOW MPpodhecCHOHAIBHOU ACITEILHOCTH Kak K
BO3MOXHOCTH y4YacTHS B PCIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJIaPCTBEHHBIX
npobmem;
—  MOTpeOHOCTh TPYAUTHCSA, YBAXCHHE K TPyAy M IJIIOJIIM TPyJa, TPYAOBBIM
JTOCTHKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K Pa3HBIM
BHJIaM TPYJOBOH JCSITCIILHOCTH;
— TOTOBHOCTh K CaMOOOCITY>KWBAaHHIO, BKJIIOUass OOYYCHUE W BBITOJIHCHHE JOMAITHHX
00s13aHHOCTEH.

MeTtanpeamMeTHble pe3yJibTaThI
PeryasiTuBHbIe YHHBepcaJlbHbIe Y4eOHbIe JeiicCTBUSA
Yyammicss HAy4YuTCs:
— CaMOCTOATENBHO ONpenessTh IeNid, 3a7aBaTh MapaMeTpbl U KPUTEPHUH, IO
KOTOPBIM MOYHO OMPEJIEIUTh, YTO 11€7b JOCTUTHYTA;
— OIICHMBAaThb BO3MOJKHBIE TIOCIIEJCTBUSl JOCTIDKEHHUS TIOCTaBJICHHOW LIEeJTU B
JeSITEIbHOCTH, COOCTBEHHOM JKM3HU M KM3HU OKPY’KAIOUIUX JIIOJIeH, OCHOBBIBAsICh Ha
COOOpaXXeHUSIX STUKU U MOPAJIH;
— cTaBUTh H  (QOpMyIUpOBaTh COOCTBEHHBIE 3ajadyd B  00pa3oBaTEIbHOU
NeSITEIbBHOCTU Y )KU3HEHHBIX CUTYaIUsX;
— OIIEHUBATh PECYpChbl, B TOM YHCIE BpEeMsl M JpyrHe HeMaTepHalIbHbIE PECYPCHI,
HEO0OXOIMMBIE JIJISl TOCTUKEHUSI TIOCTABICHHOM 11ETIH;
— BBIOMpaATh MYTh JOCTH)KCHHsS II€NM, IUIAHUPOBATh pEIICHHE MMOCTaBICHHBIX 3a/a4,
ONTUMU3UPYS MaTEpPHUATbHbIC U HEMaTepUAIIbHBIE 3aTPATHI;
— Opranu3oBbIBaTh ()PEKTUBHBIN TMOUCK PECYpCOB, HEOOXOIUMBIX IS IOCTHKEHUS
MOCTABJICHHOM 1EH;
— COIOCTaBJIATh TOJYYCHHBIN pe3yJbTaT JESATEIBHOCTH C IOCTABICHHOW 3apaHee
LETBIO.
Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelcTBUS
Yyammiicss HAyYUTCH:
— HWCKaTh M HAXOJIUTh OOOOIIEHHBIE CIOCOOBI pEIICHUS 3a7ad, B TOM YHCIIE,
OCYUIIECTBIISITH Pa3BEPHYTHI WHOOPMAIIMOHHBIM TOWCK W CTaBUTh HA €ro OCHOBE
HOBBIC (y4eOHBIC U TTO3HABATEILHBIC) 3a1a4H;
— KPWUTHYECKH OIICHUBATh M HMHTEPIPETHPOBATh WHPOPMAIMIO C Pa3HBIX MO3UIIHH,
pacno3HaBaTh U (PUKCHPOBATH MPOTUBOPEYHs B WH(OOPMAIMOHHBIX UCTOUYHUKAX;



— HCMOJIb30BaTh pa3IM4HbIC MOJEIBHO-CXEMATUYECKUE CpeacTBa JUISL

MPEJCTABICHUS] CYIIECTBEHHBIX CBA3€d M OTHOLICHUM, a TaKXe MPOTUBOPEUHIA,

BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOUHHUKAX;

— HAaxXOIWThb W NPUBOIUTH KPUTHYECKUE aPryMEHTHl B OTHOUICHHM JICWCTBUN U

CYyXJCHUW NIPYyTrOro; CIOKOMHO M pa3yMHO OTHOCUTHCS K KPUTHUYECKHM 3aMEYaHUSM B

OTHOIIIEHUH COOCTBEHHOTO CYXKIEHHUS, paccMaTpUBaTh MX KaK pecypc COOCTBEHHOTO

pa3BUTHS;

— BBIXOJUTh 3a paMKH Yy4eOHOTO TMpeAMETa U OCYIIECTBIATH IICJICHAMPABICHHBIN

MOMCK BO3MOXXHOCTEH [JIsl IIMPOKOrO IMEpPEeHOCa CPEICTB M CIOCOOOB JACHCTBUS,

—  BBICTpauMBaTh HWHJWBHUAYyaJbHYI0O  00pa30BaTEIbHYI0 TPACKTOPHUIO, YUYUTHIBAS

OTPAaHUYECHUSI CO CTOPOHBI JPYIMX YYAaCTHUKOB U PECYPCHBIC OTPAHUYCHUS;

— MEHSTh U YJAEPKUBATh Pa3HbIC MO3UIINHU B TIO3HABATEIBHOM JEATEIHLHOCTH.

KoMMmyHHKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eCTBUS

Yyammiicsi HAyYMTCH:

— OCYUIECTBJISITh JICJIOBYK0O KOMMYHHUKAIIMI0O KaK CO CBEPCTHHKAaMH, TaK U CO

B3pOCIBIMU (KaK BHYTpPH OOpa30BaTEIbHON OpraHM3aliid, Tak W 3a €€ IpejaesiaMu),

nmoaOUpaTh TApPTHEPOB ISl JIEJIOBOM KOMMYHHKAIIMM MCXOJs M3 COOOpakeHUH

pe3yJIbTATUBHOCTH B3aUMOJICHCTBUS, @ HE JIMYHBIX CUMITATUH;

— TIpH OCYIICCTBIEHUHU TPYIIOBON paObOTHI OBITh KaK PYKOBOAUTEIEM, TaK U WICHOM

KOMaHJIbl B Pa3HBIX poJisiX (TeHepaTop HUACH, KPUTHK, HUCIOJHUTENb, BHICTYNAIOIINN,

JKCIIEPT U T.11.);

— KOOPJMHHUPOBATh M BBIMOJHATH PabOTy B YCIOBUSX PEalbHOTO, BUPTYaIbHOTO U

KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS;

— pPa3BEpHYTO, JIOTUMHO M TOYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C MCIOJIb30BAHUEM

aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(MJIUKTOT€HHbIE CUTYallMd U MPEAOTBpaIlaTh KOHPIUKTBI O HUX

aKTUBHOM  (pa3pl, BBICTpaMBaTh JEJIOBYID M 0Opa30BaTENIbHYI0O KOMMYHHUKAIIHIO,

n30eras TUYHOCTHBIX OLICHOYHBIX CYXKICHUM.

— 00pazoBaTeIbHYI0 KOMMYHHUKAIIMIO, M30eras JUYHOCTHBIX OIEHOYHBIX CYKICHUM.
IIpeamMeTHbIe pe3yJIbTATHI

B pesynbrare wusydenus ydeOHOM mucruruimHbl «MaTemaTuka: anredpa ¥ Havaia

MaTeMaTHYeCKOro aHalau3a; TeOMETpHs» Ha YPOBHE CpeaHero ooiero oopazoBaHUS:

JJIeMeHThI TEOPHMU MHOKECTB M MATEMAaTHYECKOH JTOTHKH

Yyammiicss HAyYUTCH:

— omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSIMH: KOHEUYHOE MHOXECTBO, dJIEMEHT

MHOXKECTBa, IOJMHOXECTBO, TepecedeHrne H OO0bEeIMHEHHE MHOXKECTB, YHCIOBbBIC

MHOECTBA Ha KOOPAMHATHOI NPSIMOi1, OTPE30K, UHTEPBAJL,

— ornmepupoBatb Ha 0a30BOM ypOBHE TMOHATHSMHU: YTBEPXKICHHE, OTpHUIAHHE

YTBEPKJICHUS, UCTUHHBIE W JIOKHBIC YTBEP)KICHMS, NPUUYUHA, CIEACTBHE, YaCTHBIU

CJIy4aii 0011ero yTBepKIeHus, KOHTPIIPUMED;

— HaXOJWUThb TepecedyeHre | OO0bEeIWHEHHWE JBYX MHOXKECTB, IMPEICTABICHHBIX

rpaduuecku Ha YUCIOBOM MPSIMON;

— CTPOUTh HA YHUCJIOBOM NPSAMOM IMOJAMHOYKECTBO YHMCIOBOTO MHOYKECTBA, 3aJaHHOE

MPOCTEUIINMU YCIOBUSIMU;

— pacmo3HaBaTh JIOKHBIC YTBEPKICHHS, OMIMOKH B PACCYXICHUSX, B TOM YHUCIE C

HCIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noBcenHEBHOM KU3HHU U TPU U3YUYEHHUH APYTUX MMPEIMETOB:



— HCIIOJIb30BAaTh YMCIIOBBIE MHOXKECTBA Ha KOOPAMHATHOM IIPSAMOM JUIsl ONHMCAHMS
peanIbHBIX NPOLECCOB U SABJICHUM;
— MPOBOJUTH JIOTUYECKHE PACCYXACHHUS B CUTyalUsAX IOBCEAHEBHOM KU3HH.
Yyauuiicss HOJy4YHT BO3MOKHOCTh HAYYHTHCH:
—  ONEpUpOBaTh  MOHATHUSAMHU: KOHEYHOE MHOXKECTBO, OJJIEMEHT  MHOXKECTBA,
MOJIMHOKECTBO, IE€pEceUeHue U OObEIMHEHHWE MHOXKECTB, YHCIIOBbIE MHOXECTBAa Ha
KOOPIAMHATHOW TPSMOW, OTpPE30K, HHTEPBAN, MOJYUHTEPBAJ, MPOMEXYTOK C
BBIKOJIOTOM TOYKOHM, TIpaduyeckoe MpeiCcTaBICHUE MHOXKECTB Ha KOOPAMHATHOM
IIJIOCKOCTH;
— OIIEpHUpOBATh IOHATHAMH: YTBEPKICHUE, OTPUIIAHUE YTBEPKIACHUS, UCTUHHBIE U
JIO’)KHBIE YTBEpXACHHUS, MPUUYMHA, CIIEJCTBUE, YAaCTHBIM Cilydyail OOIIero yTBEp:KIEHUs,
KOHTPIIPUMED;
— MPOBEPATH NPUHAIIEKHOCTH JIEMEHTA MHOKECTBY;
—  HaxoAMTh IlepeceyeHue U  OO0bEeIUHEHHWE MHOXKECTB, B TOM  4YHCIIE
MpeACTaBICHHBIX rpadUUECKU HA YUCITIOBOM MPSMON U Ha KOOPAMHATHOM TIOCKOCTH;
— OPOBOAUTH JOKa3aTelIbHbIE PACCYXACHUS JJs OOOCHOBaHUS HCTUHHOCTH
YTBEPKICHUN.

Yucia 1 BeIpaxeHUus
Yyammiicsi HAyYUTCH:
— omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSIMH: II€JI0€ YHUCIO, AECTUMOCTbh YHCEIl,
OObIKHOBEHHasi JApoOb, JecsATHUYHAas Jpo0b, palUMOHAIBHOE YHWCIO0, MPUOIMKEHHOE
3HAYEHUE 4YMCJIA, 4YacTh, JI0JI1, OTHOLIEHUE, IPOLEHT, NOBBINICHUE W IOHWKEHUE Ha
3aJJaHHOE YUCJIO MPOLIEHTOB, MacuITa0;
— orepupoBarb Ha 0a30BOM YpPOBHE MOHSTHUSAMHU: jgorapudM  4Yucia,
TPUTOHOMETPUYECKasi OKPYXKHOCTb, IpajyCHas Mepa yrja, BEJIMYUHA yIJa, 3aJaHHOTO
TOYKON HA TPUTOHOMETPUUECKON OKPYKHOCTH;
— BBINOJHATh apu(pMeTHUecKue AEHCTBUS C LEJIbIMH M PALMOHAIBHBIMU YHCIAMU;
— BBINOJHATh HECJIOKHBIE IPEoOpa30BaHMUsl UUCIOBBIX BBIPAKEHHHM, colepkKamux
CTETIEHU YKCcel, TM00 KOPHH U3 Yucell, TM00 Jorapudmbl yucel;
— CpaBHMBATh PallMOHAJIBHBIE YHCIIA MEXY cO00ii;
— OLICHMBaTh M CPaBHUBATh C PAlMOHAJIBHBIMM YUCIIAMH 3HAYEHUS LENBIX CTENEHEH
qucea, KOpHEH HaTypaJbHOW CTENeHM U3 4YHCes, JIOTapu(MOB YHUCEN B MPOCTHIX
cilyJasx;
— u300pakaTh TOYKAaMM Ha YHCJIOBOW MPSAMON IeNible W palllOHaJIbHbIE YUCIIA;
— wu300pakaTb TOYKAMU HA YHUCIOBOW MpSAMON Ilefble CTENEHH YHCEes, KOPHU
HaTypaJIbHOM CTENEeHU U3 YHCe, JJorapu(Mbl YKCE B IPOCTHIX CIydasx;
— BBINOJIHATH HECJIOXHBIE NpeoOpa3oBaHUsA IENbIX U JIPOOHO-pallMOHATIBHBIX
OyKBEHHBIX BBIpa)KEHUII;
— BBIpaXaTb B IPOCTEHIIMX CIy4asX U3 PABEHCTBA OJHY IIEPEMEHHYIO 4epe3
APYTHE,
— BBIYUCIIATH B NPOCTBIX CIy4yasX 3HAYEHHUS YHUCIOBBIX U OYKBEHHBIX BBIPAKCHHIH,
OCYHIECTBIISISI HEOOXOMMbIE TIOJICTAHOBKU U MTPE0Opa30BaHMUS;
— u300pakaTh CXEMaTHYECKH YToJ, BEJIMYMHA KOTOPOTO BBIpa)KEHA B rpaaycax;
— OLICHMBATb 3HAKU CHHYCA, KOCUHYCa, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB.
Yyauuiicss HOJy4YHT BO3MOKHOCTh HAYYUTHCH:
— CBOOOJHO OMEPUPOBATH TMOHATHUSAMH: I€JIO€  YHCIO, JISIUMOCTH  YHCET,
OOBIKHOBEHHAsi JIpo0b, JeCATHYHAS JpoOb, paIMOHAIBHOE YHUCIO, NPHOMKEHHOE



3HaYEHUE 4YHCIIa, YacTh, JI0JI1, OTHOILIEHUE, MPOLEHT, NMOBBIUIEHUE U IOHMKEHUE Ha
3aJJaHHOE YHUCJIO IPOLIEHTOB, MacIlTao;
— MPUBOAUTH IPUMEPHI YHUCEN C 33JaHHBIMU CBOMCTBAMU JEITUMOCTH;
— ONEepHUpOBaTh NOHATHAMU: JIOrapudM 4YHUCIA, TPUTOHOMETPUYECKAsT OKPYKHOCTb,
paaMaHHas U TrpajaycHas Mepa YyIJla, BEJIMYMHA YIJla, 33JaHHOrO0 TOYKOM Ha
TPUTOHOMETPUYECKOW OKPY>KHOCTH, CHUHYC, KOCHHYC, TAHI'€HC M KOTaHIE€HC YIJIOB,
MMEIOIIUX MPOU3BOJIbHYIO BEJIMYUHY, YUCIIA € U TT;
— BBINOJHATH apudMeTHyecKrue ACHCTBUS, coueTas YCTHbIE M NMHUCbMEHHbBIE MPUEMBI,
MPUMEHSIS IPU HEOOXOIMMOCTH BBIUYUCIIUTENbHbBIE YCTPOUCTBA;
— HAXOJWUTb 3HAYEHUS KOpPHS HATypaJbHOM CTENEHM, CTENEHU C pallMOHaJIbHBIM
nokasareneMm, Jiorapudma, UCHONIB3Ys TMNpU  HEOOXOJUMOCTH BBIYMCIUTEIbHBIC
YCTPOWCTBA;
— TM0JIb30BAThCS OLIEHKOW M MPUKUAKOW MPHU MPAKTHUECKHUX pacyeTax;
— TPOBOAUTH MO HU3BECTHBIM (opMynaM U MpaBuiiaM NpeoOpa3oBaHMsl OyKBEHHBIX
BBIDAKEHUHM, BKIIOYAIOUIUX CTENEHU, KOpPHH, JIOTapu(pMbl U TPUTOHOMETPUUYECKUE
byHKIHIY;
— HaxOJIUTh 3HAYEHUS YUCIOBBIX U OyKBEHHBIX BBIPAXKEHUN, OCYIIECTBIISSA
He0OX0IMMbIe MOJICTAHOBKHU U MpeoOpa3oBaHus;
— u300pakaTb CXEMaTUYECKH YToJ, BEJIMYMHA KOTOPOro BBIpaXXEHA B Ipagycax WiId
paanaHax;
— HCHOJb30BaTh MpPH pEIIeHUU 3a7au TaOJIMuYHble 3HAUYEHUS TPUTOHOMETPHUUECKHX
(GhyHKIUI yTI0B;
— BBITIOJIHATD [IEPEBOJI BEIMYHMHBI yTIila U3 paJlaHHONW MEphI B IPalyCHYIO U 00paTHO.
YpaBHeHHs U HEPABEHCTBA

Yyammicss HAy4YuTcs:
— peluaTh JUHEWHbIE YPaBHEHUS U HEPABEHCTBA, KBA/IPATHbIE YPABHEHUS;
— pematrh Jorapupmuueckue ypaBHeHus Buia log a(kx + ¢) = d wu mpocreitmmue
HepaBeHCTBa BHa logax <b;
— pemiath IoOKa3aTelbHbIC YypaBHEHHs, BUma akx+c=b (rae b MoxHO mpeacTaBUTH
B BHJC CTCNCHH C OCHOBAaHHEM @) M TpPOCTeilne HepaBeHCTBa Buaa ax<b (rme b
MOYHO MPEJICTABUTh B BHJIE CTCIICHH C OCHOBAHHUEM a);
— TMPUBOJUTH HECKOJIBKO MPHUMEPOB KOPHEW MPOCTEUIIEr0 TPUTOHOMETPUUECKOTO
ypaBHEHHsI BUIA: Sin X = a, cos X = a, g X = a, TAe a -TabIM4HOe 3HAYCHUe
COOTBETCTBYIOUIEH TPUTOHOMETPUUECKON (HYHKITUH.
Yyammiicss HOJY4YUT BO3MOKHOCTh HAYYUTHCSH:
— pemarh palyoHalIbHBIC, I[IOKa3aTelbHble U JIOTapU(MUYECKHUE YpPaBHEHUS U
HEPABEHCTBA, NPOCTEHIINE HWPPALUOHAIBHBIE W TPUTOHOMETPUYECKUE YpPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI;
— HCIIOJIB30BaTh METOJbI PEIICHUs YPAaBHEHUM: IPUBENEHUE K BUJY «IIPOM3BEJICHUE
PaBHO HYJIO» WM «4YacCTHOE PAaBHO HYJIIO», 3aMEHA IIEPEMEHHBIX;
— HCIIOJIB30BaTh METOJ MHTEPBAJIOB JIJIsl PELLIEHUS] HEPABEHCTB;
— HCHOJb30BaTh Tpa@uuecKuil MeToi JUis NPUOIMKEHHOTO pelIeHUs YpaBHEHUH U
HEPaBEHCTB;
— u300pakaTb HA TPUTOHOMETPUYECKOH OKPYKHOCTH MHOXKECTBO PEIICHHMA
MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUI 1 HEPABEHCTB;
— BBINIOJIHATH OTOOP KOPHEW ypaBHEHWI WM pELIEHH HEPaBEHCTB B COOTBETCTBUU
C JIOIIOJIHUTENbHBIMU YCIIOBUSMH U OTPAHUYECHUSIMH.

DOyHKIUHA



Yyauuiicss Hay4YuTCH:
— onepupoBaTh Ha 0a30BOM YpPOBHE IOHATUSMU: 3aBHCHUMOCTH BEJIMYUH, (QYHKLHSA,
apryMeHT W 3HauyeHHe (QyHKUMH, OONACTh OINpeAeNieHuss M MHOXKECTBO 3HAYEHUH
¢yHKUIMU, TrpaduK 3aBUCUMOCTH, TIpa@uK QYHKIUH, HYIH (QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3PACTaHHWE HA YUCIOBOM NPOMEXKYTKE, YObIBAaHHE HAa YHCIOBOM
MPOMEXKYTKE, HauOoJbllee M HaUMEHbIIee 3HAYeHUe (YHKIUM HA YUCIOBOM
MIPOMEXKYTKE, epuoanyeckas QyHKIUs, NEPHO/I;
— omepupoBaTh Ha 0a30BOM YpPOBHE MOHATUAMM: TpsAMas U  oOpaTHas
MIPONOPLIMOHANBHOCTD JIMHEIHAas, KBaJpaTU4Has, JiorapupMuyecKas W MOKa3aTelbHas
(yHKIMHU, TPUTOHOMETPUYECKHE (PYHKIIHH;
— pacrno3HaBaTh TIpaduKd  3JIEeMEHTapHbIX (QYHKUUN: nOpsMod u  oOpaTHOU
MIPONIOPLIMOHATIBHOCTH, JIMHENHOH, KBAJIPaTUYHOM, JorapupmMuuecKon u
MOKa3aTeIbHON PYHKIIMM, TPUTOHOMETPUYECKUX PYHKIUH;
—  COOTHOCHUTb TrpauKd DIEeMEHTapHbIX (QYHKUUH: mpsMold W oOpaTHOU
MIPONIOPLIMOHATIBHOCTH, JIMHENHOH, KBAJIpaTUYHOM, JorapupmMuuecKon u
MOKa3aTeabHON (YHKIUN, TPUTOHOMETPUYECKHX (PyHKIMH Cc (GopMynaMH, KOTOPHIMHU
OHH 3a/1aHbl;
— HaxoJuTh MO Trpaduky NpUOIMHKEHHO 3HAYCHHUS] (QYHKIMHM B 3aJJaHHBIX TOUYKAX;
— ompenenarb 1o rpadpuky  cBoWctBa  (QYHKUMH  (HYJIHM, TNPOMEXKYTKHU
3HAKOMOCTOSIHCTBA, IPOMEXKYTKM MOHOTOHHOCTH, HauOOJbIIME U HAUMEHbIINE
3HAYEHUS U T.I1.);
— CTpPOMTH 3CKM3 rpaduka (QYHKLUMH, YAOBJIETBOPSIOIIEH NpPUBEICHHOMY HabOpy
yCIOBUM (IIPOMEXYTKH BO3pacTaHMs/yObIBaHUS, 3HadeHHE (QYHKLUMU B 3a/JaHHOU
TOYKE, TOYKH 3KCTPEMYMOB U T.1.).
Yyammicst NoJyYUT BO3MOKHOCTh HAYYUTHCH:
— OIEepUpOBaTh MOHATUSAMH: 3aBUCUMOCTb BEJIUYMH, (DYHKIUS, apryMEHT U 3HaYCHHE
¢GyHKIMM, 00JacTb ONpPENENIEHUS] W MHOXECTBO 3HAYeHUH (QyHKUMH, Tpaduk
3aBUCUMOCTH, Tpaduk (yHKIUH, HYJIH (QYHKUUH, [POMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHME Ha YHUCIOBOM IPOMEXYTKE, yObIBAaHME Ha 4YHCIOBOM IPOMEXKYTKE,
HauOoJplllee M HauUMEHblee 3HaueHHEe (PYHKIMM Ha YHUCIOBOM IPOMEXKYTKE,
nepuoauyeckas QyHKIUs, IEPHOJ], YeTHAs U HeueTHast pyHKLUY;
— ONEpUpPOBaTh MOHATUAMHU: IpsMas U OOpaTHas MPONOPLHOHAIBHOCTb, JIMHEHHAs,
KBaJIpaTU4HasA, JorapugMuueckas M TIoKa3aTeiabHass (YyHKIUH, TPUTOHOMETPHUECKUE
GbyHKIHY;
— ONpelensaTh 3HadyeHHe (YHKUMM 1O 3HAYEHHUIO apryMeHTa IIpH pPa3iIudHBIX
crioco0ax 3amanus QyHKIINH;
— CTPOUTH I'paUKU N3yYEHHBIX (PYHKINH;
— ONHUCHIBaTh MO rpaduKy W B HPOCTEMIIMX ciaydasx IO (opmyse MoBeleHUe U
cBOlCcTBa (YHKIUH, HAXOAUTHh MO Tpaduky (QPyHKIMH HaUOONBIINE ¥ HANMEHbIINE
3HAYCHHUS;
— CTpoUTh 3CKU3 Tpaduka (QYHKIHH, YIOBICTBOPSIONIEH NPUBEICHHOMY HabOpy
yCIIOBUW (MPOMEXKYTKM BO3pacTaHus/yObIBaHMs, 3HAUYe€HUE (YHKIMH B 3aJaHHON
TOYKE, TOYKU IKCTPEMYMOB, ACUMIITOTHI, HYyJTU (QYHKLIUHU U T.11.);
— pewaTh ypaBHEHHs, MPOCTEHIINE CUCTEMbl YPaBHEHUH, HUCIOJB3YS
CBOMCTBa (DYHKIMI U UX IrpauKOB.

Hauana MaTeMaTH4ecKOro aHaJIM3a
Yyammiicss HAyYUTCH:



— omepupoBaThb Ha 0a30BOM YpPOBHE MOHATHSAMHU: NPOU3BOJAHAS (YHKIUU B TOUKE,
KacarenabHas K rpauky QyHKIMH, IPOU3BOAHAS (PYHKIUH;
— OINpeAensaTh 3HAu€HUE MPOU3BOJHOM (QYHKIMM B TOYKE IO HM300paXKEHUIO
KacaTeabHOU K rpauKy, IPOBEJEHHOM B 3TOM TOUKE;
— pemaTh HECIOXKHBIE 33aJadyd HAa IPUMEHEHHE CBA3M MEXKIY IPOMEXYyTKaMu
MOHOTOHHOCTH ¥ TOYKaMH dKcTpeMyMma (DyHKIMH, C OJHOW CTOPOHBI, U TNPOMEXKYTKAMU
3HAKOIMOCTOSIHCTBA M HYJISIMH TPOU3BOJHON 3TOM (PYHKIMH - C JPYTOM.
Yyauuiicss HOJyYHT BO3MOKHOCTh HAYUYHTHCH:
— ONepHUpOBaTh MOHATUAMM: MPOU3BOAHAS PYHKIMH B TOUKE, KacaTelbHas K rpaduky
(GyHKUIMHU, TPOU3BOIHAS QYHKIUY;
—  BBIYMCJIATH  NPOM3BOJHYI0  OJHOYICHA, MHOTOWIECHA, KBaJpPaTHOIO KOPHH,
MPOU3BOJIHYIO CYMMbI (DYHKIIMH;
—  BBIYMCIIATH TPOMU3BOAHBIE DJIEMEHTApHBIX (QPYHKIUMH HM HUX KOMOMHALUM,
WCIIOJb3YS CIIPABOYHBIE MAaTEPUAIIBL;
— HCCIeAoBaTh B MPOCTEHIIMX CilayyasX (yHKIMM Ha MOHOTOHHOCTb, HAXOAMTh
HauOOJbIINEe W HAaUMEHbIIME 3HAaYeHUs (QYHKIMM, CTPOUTh TpadUKU MHOTOUJIEHOB U
MPOCTEUIINX PALMOHATBHBIX (PYHKIMI C MCMONb30BAaHUEM allapaTa MaTeMaTHYecKOro
aHaIu3a.

CrarucTHKa H TEOPUsI BEPOATHOCTEH, JIOTHKA U KOMOMHATOPHKA
Yyammiicsi HAyYUTCH:
— ONEepUpPOBATH Ha 06a30BOM YPOBHE OCHOBHBIMH OnucaTeIbHbIMU
XapaKTEepUCTUKAMU  YUCIOBOrO  Habopa: cpeaHee apuMeTHYecKoe, MeuaHa,
HauOoJIbllIee 1 HAaUMEHbIIee 3HAUCHUS;
— omnepupoBaTh Ha 0a30BOM YPOBHE IMOHATUSAMHU: YacTOTa U BEPOSTHOCTb COOBITHS,
CllydaiiHblii BbIOOp, ONBITHI C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU;
— BBIUUCJIATH BEPOSATHOCTU COOBITHI Ha OCHOBE MOJCYETa YUCIIA UCXOI0B.
Yyammicst NoJyYUT BO3MOKHOCTh HAYYUTHCH:
— HMETh INPEICTaBICHUE O IUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX BEIMYMHAX U
pacnpeleNeHusIX, O HE3aBUCUMOCTH CITyYaliHbIX BEJIMYMH;
— UMETh IIPEACTAaBICHUE O MaTEMaTHYECKOM OXHUJAHUM W JUCIEPCUM CIy4YalHBIX
BEJIMYHNH;
— UMETh MPEACTABICHHE O HOPMAJIBHOM pACHpEleNICeHHH W IPUMEpPax HOPMAJIBHO
pacIpeeIeHHbIX CIy4YalHbIX BEJINYMH;
— TIOHUMaTh CyTh 3aKOHAa OOJBIIMX YHMCE]T U BHIOOPOUYHOTO METOJa U3MEpPEHUs
BEPOSTHOCTEW;
— UMEeTh I[peJICTaBlIeHue 00 YCIOBHOW BEpPOATHOCTM U O IIOJHON BEPOSTHOCTH,
IIPUMEHATH UX B PELICHUH 33]1a4;
— HMETh NPEJCTaBICHUE O BaXKHBIX YACTHBIX BHUJAX pACIpENEIICHUN M NPUMEHSTH
VX B PELICHUU 3a/1a4;
— MMETb IPEACTABICHUE O KOPPEISALNUU CIIYyYalHBIX BEJIMYMH, O JIMHEMHOU PErPECCUN.

TexcroBbI€ 32124

Yyammiicss HAyYUTCH:
— pelIaTh HECIIOKHBIE TEKCTOBBIC 3a1a4M Pa3HBIX TUIIOB;
— aHaNU3UPOBATh YCIOBHE 3a/Ja4yH, NPU HEOOXOAMMOCTH CTPOUTH JJSl €€ PelIeHUs
MaTeMaTU4YECKyI0 MOJIEIb;
— TIOHMMAaTh M HUCHOJB30BAaTh IS PEUIeHMs 3a7adyd MH(OpMAaIUIO, IPEACTaBICHHYIO
B BHJE TEKCTOBOM M CHMBOJBHOW 3allUCH, CXeM, TaOiull, Auarpamm, rpadukos,
PUCYHKOB;



— JIeHCTBOBATh IO AITOPUTMY, COJAEPKAIIEMYCS B YCIOBUHU 33/1a4U;

— HCIIOJIb30BaTh JIOTUYECKUE PACCYKACHUS IPU PEILICHUN 33]1a4H;

— pabortarh ¢ U30BITOYHBIMU YCIOBHUSMHM, BBIOMpas U3 Bcell MH(pOpMalWU, TaHHBIE,

HEO0OXOIMMBIE JUIsl pELICHUS 3a]auH;

—  OCYLIECTBJISTh HECJIOXHBIA Mepedop BO3MOXKHBIX PEIICHUH, BBIOMpAs W3 HHUX

ONTUMAJILHOE 1O KPUTEPHSIM, CPOPMYJIUPOBAHHBIM B YCIOBUU;

— aHaJM3UpoBaThb M HMHTEPHPETUPOBATH IOJIYYECHHBIE PEUICHUS B KOHTEKCTE yCIIOBUS

3aJ1a4uM, BIOMPATh PEIICHUS, HE TPOTUBOPEUAIINE KOHTEKCTY;

— pelIaTh 3a/1a4M Ha pacyeT CTOUMOCTH MOKYTOK, YCIIYT, MO€3/10K U T.IL;

— pemiatb HECJOKHBIE 3a/layd, CBSI3aHHbIE C JOJIEBBIM YYacTHEM BO BJaJICHUU

(bupmMoii, mpeAnpusTUEM, HEIBUKUMOCTBIO;

—  pewaTh 3aJayd Ha NPOCThIE NPOLEHTHl (CHCTEMbl CKUAOK, KOMHUCCHMH) U Ha

BBIYMCIIEHUE CJIOKHBIX MPOIEHTOB B PA3JIMYHBIX CXEMax BKJIAJO0B, KPEAWTOB U

UIOTEK;

— pewmaTh MpPaKTHYECKHE 3aJayd, TpeOyrollue HCIOIb30BaHUs OTPHULATENIbHBIX

qucell: Ha ONpeJielieHre TeMIepaTypbl, Ha ONpeesieHUe MOJI0KEHNUS HA BPEMEHHOU OCH

(mo Hameill sppl M TOCHE), Ha JBUKEHHE JACHEKHBIX CPEACTB (MPUXOJ/pacxon), Ha

orpeziesieHue TITyOUHbI/BBICOTHI U T.11.;

— HCIOJb30BaTh MOHATHE MacluTaba Al HAXOKJICHUS PACCTOSIHUM M JJIMH Ha KapTax,

TJIaHaX MECTHOCTH, IUIaHax TMOMENIeHHH, BBIKpOMKax, mpu paboTe Ha

KOMITBIOTEpE U T.II.

Yyammicst NoJyYUT BO3MOKHOCTh HAYYUTHCH:

— pewaTh 3aJaud pPa3HbIX THUIIOB, B TOM YHCJE 3aJaud IOBBIILIEHHOW TPYAHOCTH;

— BBIOMpATh ONTUMAJIbBHBIA METOJ pEeLIeHHUs 3aJauyd, paccMaTpuBas pazIvuyHbIe

METO/IbI;

— CTPOMTH MOJIEJIb PEUICHMs 3aJaud, MPOBOAUTH JOKA3aTENbHbIE PACCYXKICHUS;

— pewarb 3ajxadu, TpeOyrouiue nepedopa BapHaHTOB, IPOBEPKU YCIOBUMH, BbIOOpa

ONTUMAJILHOTO Pe3yJIbTaTa;

—  aHaJU3UPOBATh U HHTEPIPETUPOBATH PE3yJbTaThl B KOHTEKCTE YCJIOBUS 3aJayH,

BBIOMPATh PELICHMs], HE MPOTUBOPEYAILe KOHTEKCTY;

— TMEpPeBOJAUTHh NpPU PELICHUM 3aJaud HH(OpManuio u3 OAHON (OpMBI B JpYrylo,

UCIIONb3Ys IIPU HEOOXOUMOCTH CXEMBI, TAOJIUIIBL, TpaduKU, AUAarpaMMBI.
IF'EOMETPUSA

Yyammiicss HAyYUTCH:

— omnepupoBaThb Ha 0a30BOM YpOBHE MOHATHAMM: TOYKa, NpsMas, IIIOCKOCTh B

MPOCTPAHCTBE, MApauUIEIbHOCTh U MEPHEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH;

—  pacmo3HaBaTb  OCHOBHbIE  BHUJBl ~ MHOTOTPAaHHUKOB  (IpHU3Ma, NUpaMU[a,

IPSIMOYTOJIBHBIN Napaienenumnes, Kyo);

— u300paxarb u3y4yaeMble (UIYpBl OT pyKM M C [PUMEHEHHEM IPOCTHIX

YEepTEXKHBIX THCTPYMEHTOB;

— Jienath (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTYyp: BUA

CBepxy, cOOKy, CHU3Y;

— u3BJIEKaTh MWHGPOpPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (UTypax,

IIPE/ICTABICHHYIO HAa YEPTEKaxX U PUCYHKAX;

— MNpUMeHATh Teopemy lludaropa mpu BBMHUCIEHUH 3JIEMEHTOB CTEPEOMETPHUECKUX

uryp;

— HaxoJuTh OOBEMBI W IUIOMAAM TOBEPXHOCTEH MPOCTEUIINX MHOTOIPAaHHUKOB C

npuUMeHeHueM (Gpopmy;



— pacrno3HaBaTh OCHOBHBIE BUbI TEJ BpalleHUs (KOHYC, IMIUHAP, cdepa U map);
— HaxoJuTh 0OBEMBI U IUIOIIAJM MOBEPXHOCTEW MPOCTEHIIMX MHOTOTPAHHUKOB U TEI
BpaIllEHUsI C TPUMEHEHUEM (HOPMYIL.
Yyammiicsi HOJIyYUT BO3MOKHOCTh HAYYHThCS:
— ONEpUpOBaTh MOHATUSMHU: TOYKa, TMpsAMas, IUIOCKOCTb B IPOCTPAHCTBE,
MapajyIeIbHOCTh U MEePIEHIUKYISPHOCTb NPAMBIX U MJIOCKOCTEH;
— TPUMEHSTH JJIsl pelIeHUs 3a]]a4 reoMeTpuYecKue (PaKThl, €CIU yCIOBUS PUMEHEHUS
3aJlaHbl B SIBHOU (opme;
— pemiath 3aJayd HAa HAaxOXKJEHUE TE€OMETPUUECKUX BEIMYMH IO o0pa3lam WIu
IrOpUTMaM;
— JienaTh (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB OOBEMHBIX (UTYpP, B TOM YHUCIIE
pHUCOBaTh BUJ CBEPXY, COOKY, CTPOUThH CEUEHUS MHOTOI'PaHHUKOB;
—  W3BJEKaTh, MHTEPOPETUPOBaTH M  MpeoOpa3oBbIBaTh  MHPOPMALUIO O
reoMeTpUUecKUX (hUrypax, npeAcTaBICHHYIO Ha YepTexax;
— TNPUMEHATH TreoMmerpuyeckue (akThl Uid peuieHus 3ajad, B TOM 4YHCIIe
MIPEIoIaralouuX HECKOJIbKO I1aroB PEeIeHus;
— ONUCHIBaTh B3aMMHOE PACMOJIOKEHUE NPSMBIX W IUIOCKOCTEH B MPOCTPAHCTBE;
— (opmynupoBaTh CBONCTBA U IPU3HAKU DUTYD;
— JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHUS;
— BIJIAJIETh CTaHIAPTHOM KiaccuPUKalueld MpPOCTPAaHCTBEHHBIX (uUryp (MUpaMubL,
MIPU3MBI, TapaJieenuIe/ibl);
— HaxoIuTh OOBEMBbl W IUIOMIAJM TOBEPXHOCTEH TEeOMETPUYECKUX Tel C
npuMeHeHueM Gopmy;
— BBIYUCIATH PACCTOSHUS U YIJIBI B IPOCTPAHCTBE.
BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Yyammics HAY4YUuTCH:
—  omepupoBaTh Ha 0a30BOM YypOBHE TMOHSATUSMHU JEKApTOBbI KOOPAMHATHI B
IIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJd MeXAy BEKTOpaMHU, CKAIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE
BEKTOPBI;
— HaXOJUTh PACCTOSTHUE MEXAY ABYMs TOYKaMHU, CyMMY BEKTOPOB M IPOU3BEICHUE
BEKTOpAa Ha YUCJIO0, YTOJ MEXAY BEKTOpPAMH, CKaJIIpHOE IPOU3BEICHUE BEKTOPOB.
Yyammiicst HOJYYUT BO3MOKHOCTh HAYYUTHCH:
— PpacKJIaabIBaTh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOpPaM;
— 3aJaBaTh INIOCKOCTh YPAaBHEHHEM B JEKApTOBOI CUCTEME KOOPANHAT;
— pemiath NpocTeniue 3ajaun BBEJICHUEM BEeKTOPHOTo Oasuca.

HUcropuss MaTeMaTUKH
Yyammicss HAyYUTCH:
— OIIMCBIBaTh OTJEJIbHBIE BBIJAIOLIMECS PE3YJbTaThl, NOJYYEHHBIE B XOJ€ Pa3BUTHUSA
MaTeMaTHKU KaK HayKH;
— 3HaTh I[IPUMEPbl MAaTE€MaTUYECKUX OTKPBITUH M KX aBTOPOB B CBS3M C
OTEYECTBEHHON U BCEMUPHOU UCTOPUEN.
Yyammiicst HOJY4YUT BO3MOKHOCTh HAYYUTHCH:
MPEACTAaBIATh BKJIAJ BBLIAIONIMXCS MaTeMAaTUKOB B pPAa3BUTHE MAaTEMaTUKU U WHBIX
Hay4YHBIX 00JacTel.

MeToasl MaTeMaTHKHU
Yyammiicss HAyYUTCH:



— TMPUMEHATHh W3BECTHBIE METOJAbl NPU PEIICHUU CTAHAAPTHBIX MAaTeMaTHYECKHX
3a1ay;

— 3aMeyaTh M XapaKTepH30BaTh MATEMATHUYECKHUE 3aKOHOMEPHOCTH B

OKpY>Karolle AeHCTBUTEIbHOCTH;

— MPHUBOAUTH MIPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEHN B MIPUPOJE, B

TOM YHUCJIE XapaKTEPU3YIOLIUX KPACOTy M COBEPIICHCTBO OKPYXAIOIIEro MHpa M
IIPOU3BEICHUM UCKYCCTBA.

Yuyammiicsi HOJIyYUT BO3MOKHOCTh HAYYUThCSH:

— HCIOJIb30BaTh OCHOBHBIE METOJIbl JOKAa3aTelIbCTBA, IMPOBOJIUTH JI0KA3AaTEILCTBO U
BBINIOJIHATH OIIPOBEPIKEHHUE;

— MPUMEHATH OCHOBHBIE METO/Ibl PEIICHUS MaTEMaTUYECKUX 3a/1a4;

— Ha OCHOBE MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepU30BaTh
KpacoTy U COBEPIICHCTBO OKpPYXAlOIIero MHpa U MPOU3BEJIECHUIN UCKYCCTBA;

—  TMPUMEHATh  MpOoCTeHIIMe  MporpaMMHBIE  CpeAcTBa M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU MaTeMaTHYECKUX 3ajau.

1.4, KoauyecTBO 4YacoB Ha OCBoeHHMe padouyeid mNporpaMmbl y4eOHOM
AUCHMTIJIMHBI

MaKCHUMaJIbHOM yueOHO# Harpy3ku yudaierocs 432 daca, B TOM 4HCIIE:
00s3aTeNbHON ayAUTOPHON YyueOHOM Harpy3ku yuanierocsi 288 yacos;
caMOCTOsITeIbHON paboThl yuamerocs: 144 yaca.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOMN JUCIIUTLIAHBI
2.1. O0beM y4yeOHOH TMCHUIUIMHBI M BUAbI Y4eOHOH padoThl

Buja yueOHoi padboThI KosauvecTBo
4acoB

MakcumanbHasi yueOHasi Harpy3ka (Bcero) 432
Oobs13aTes1bHAA AYAUTOPHANA yyeOHAasi HArPYy3Ka (Bcero) 288
B TOM YHCIIE:

paKkTU4eCcKue padoThl 141

KOHTPOJIbHBIE paOOTHI 22
CamocrosiTeqibHas padoTa o0y4arinerocs (Bcero) 144
B TOM YHCIIE:
- mpopaboTKa KOHCITeKTa 3aHIATHH;
- pelIeHue 3aj1ay;
- TOATOTOBKA MPE3EHTALMM, CTEHTa3€T, KPOCCBOP/I0B, BUKTOPHH;
- MOATOTOBKA JIOKJIAJ0B;
- HOATOTOBKA TBOPYCCKUX 3aﬂaHHﬁ;
- U3IrOTOBJICHUC MO,HGJIGI)’I TCOMCTPUUICCKUX TCII
Hrorosasi arrecranms B GopmMe MUCEMEHHOTO K3aMeHa




2.2. TemaTu4eckuii IJIaH U coepKaHUE YUEOHOU TUCIUNTMHBI

MATEMATHKA
HaumeHoBaHue Kosn4yecrBo | YpoBeHb
Conepxxanue yueOHOro MaTepuasia, cCaMoCTONATeILHAsA padoTa
pa3iesioB M TeM 4acos OCBOCHMS
1 2 3 4
Tema 1.1 Coneprxanne yaeOHOTO MaTeprana
Beenenne 1 | Maremarnka B HayKe ¥ TEXHUKE, JKOHOMHUKE, HH(POPMAIMOHHBIX TEXHOJIOTUAX U

MPAaKTUIECKOH AesTenbHOCTH. Llenn u 3a1aun n3ydeHnst MaTeMaTUKA B YIPEKICHHUIX
cpeaHero mpohecCHOHATHLHOTO 00pa30BaHUS

Tema 2.1 Conepxanue yaeOHOTO MaTepraia
Pa3Burue noHsTus 1 | Lenble u panyoHagbHble yKcia. [leficTBUTeNbHbIE YHCia
0 4ucie 2 | Apudmernyeckne AeicTBUS Hal ynciaMu. [lopsaok neicTBus 11 2

3 | Ilpubnmxenuslie Beruucaenus. [lorpemnoctr npuOimkeHuit
4 | KoMIuIEKCHBIE Ynca
Konmponvnasa paboma Ne 1 1 2

1 | CocTaBuTh TECTHI IO TeME « J|eHCTBUTEILHBIC YHCIIaY
2 | M3zroToBaenue TabnuLl AJ1s CIPABOYHOT'O MaTepuaa
Jloxnan Ha Temy:

1 | 3auem u3y4yarh MaTEeMaTUKY B HIKOJIE?

2

3

4

Kak 11011 HaydniImMch CUUTaTh
CrnaBsiHCKasi HyMepanus
Korzaa nosiBuinch MoJIoKUTEIbHBIE U OTPULIATEIbHBIC YHCIIA




Tema 3.1
KopHu u crenenu

Conepkanue yd4eOHOTO MaTepuaa

1 | KopHu HaTypaiabpbHO CTENEHU U3 YMCia U UX CBONCTBA

2 | Crenenu c pallMOHAJIBHBIMHA TMOKA3aTCIIAMUA U UX CBOfICTBa, CTCIICHU C

JeWCTBUTENILHBIMU TIOKA3aTEISIMU M X CBOICTBA, MpeoOpa3oBaHue YHCIOBBIX U 15 2
OYKBEHHBIX BBIPAKCHHH, COACPIKAIINX CTETICHH KOPHU
3 | Pemenmne nuppanrioHAIbHBIX U TTOKA3aTeIbHBIX YpaBHEHUH
Konmponvnas paboma N 2 1 2
CamocrosiTenpHas padora: 8 3
1 | CocTaBuTh TecTHI
Jokian Ha Temy:
1 | McTopusi MaTeMaTHYECKHX 3HAKOB
2 | Ucropus BOHUKHOBEHUS CTENICHH YHCIIA
3 | Ucropus BO3HUKHOBEHUS] MaTeMaTuKu Ha Pycn
Tema 3.2 Copepxanue yueOHOro Marepuala
Jlorapugmsl 1 | Jlorapudm. Jlorapudm gucia. OCHOBHOE JOTrapuhMUIECKOE TOKIECTBO
2 | TlpaBwna nerictBus ¢ morapudmamu. [lepexon kK HOBOMY OCHOBaHMIO. JlecITHYHbBIC U 13 5
HaTypaibHbIe Jorapudmel. [IpeoOpasoBanus BeIpakeHUH, MpUMEHEHHE PopMyT,
CBSI3aHHBIX CO CBOMCTBAMHM CTEIICHEH U JjorapruhmMoB
3 | Pemenue norapudmMudeckux ypaBHEHUN
Koumponvnasa paboma Ne 3 1 2
CamocrostenbHas pabora: 7 &
1 | MzrotoBienue TabauI Ajisi CIPAaBOYHOTO MaTepuaa
2 | CocTaBUTh TECTHI
Jloxiian Ha Temy:
1 | Ucropus co3panus sorapudmon
2 | Jlorapudmbl BOKpYr HacC
Pa3nen 4 26
IIpsiMble U MUIOCKOCTH B MPOCTPAHCTBE
Tema 4.1 Coneprxanue yueOHOTO MaTepuaa
IMapasienbHOCTH 1 | B3aumHOe pacnosiokeHue JIBYX MPSIMBIX B IPOCTPAHCTBE. YTOJ MEXAY MPSIMBIMU 11 2
IPSMBIX H 2 | IlapannenbHOCTh NpsIMON M miockocTu. [lapamnenbHoCTh miIockocTed. [Ipu3Haku u




IJIOCKOCTEH

\ CBOMCTBA

Konmponvnas paboma Ne 4

N

CamocTrosTenpHas padbora:

1 | CoctaButh TecThl 10 TeMe «llapanenbHOCTh NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE»

2 | CocTaBUTh M pemUTh 337a9u 10 TeMe «llapaniensHOCTh IPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE»

Jlokian Ha Temy:

I/ICTOpI/Iﬂ BO3HUKHOBCHUA T'COMCTPUHN

AKCHOMBI T€OMETPHUH

[Tudarop. Teopema [Mudaropa

Bemmuaiimmit matematuk EBximnn

Tema 4.2
IlepnieHAUKYISIPHOCTH
NpSAIMBIX U
IUIOCKOCTEH

Jiep>kaHne yaeOHOTro MaTrepuania

[lepneHMKyYISIPHOCTD NPSAMOW M IIIOCKOCTH, TPU3HAKU U CBOMCTBA

[TepieHaAMKyYISp M HAKJIOHHASA. YTOJ MEXAY IPSIMOM U MIIOCKOCTBIO

JIByrpaHHbIi. YT0JI MEXAY IIIOCKOCTIMU. [IeprieHIUKYIIpHOCTh ABYX MIOCKOCTEN

[NapannensHoe 1 OPTOrOHAILHOE MPOCKTHPOBAHUE.

glbw|N R Al s lw| N -
o)

[TapasienpHblil mepeHoc, CAMMETPHUSI OTHOCUTEIBHO MIIOCKOCTH

13

Konmponvnas paboma Ne 5

N

CamocTtosaTtenbHas pabora:

1 | Iloctpouth n306paxeHne MPOU3BOIbHBIX GUTYp IPU MapaJlIeIbHOM MPOCKTUPOBAHUU

2 | CocraBuTh U PEIINTL 3aga49u 110 TEME ((HepHeHI[I/IKYJ'IHpHOCTB IpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBC)

3 | CocTaBHUTh TECTHI IO TEME ((HCpHeHI[I/IKy.HHpHOCTB IIPSAMBIX U MJIOCKOCTEH B
IIPOCTPAHCTBC)

OKJIaJ] Ha TCMY:

KpLIJ'IaTLIe MATCMATHYCCKHC BBIPAKCHH

CuMMeTpHs B IPUPOJIE M HA TPAKTHKE

JIByrpaHHble yribl BOKPYT Hac

I[BI/I)KGHI/IC B IIPOCTPAaHCTBC. HapaJ'IJ'IeJ'IBHHﬁ INEPCHOC B IPOCTPAHCTBC

oW

BzanMmHoe PACIIOJIOKCHHUC HpHMOﬁ " IMJIOCKOCTH

Pa3zgea 5

16




Tema 5.1
OcCHOBHbBIC IOHATHSA
KOMOUHATOPUKH

Tema 6.1
BekTopsbl B
NPOCTPAHCTBE

Conepkanue ydaeOHOTo MaTepuaa

1 | OcHoBHBIE MOHATHS KOMOWHATOPUKH. 3a7a4l HA MOJICUET YUCIIa pa3MEIICHUH,
MEPECTAHOBOK, COYETAHUI

1 | CocTaBuTh 3a/1a4u IO KOMOMHATOPHUKE

Jokian Ha Temy:

1 | Ucropus BOBHUKHOBEHHSI KOMOMHATOPUKH

2 | KomOuHaTopuka B HallleH KU3HH

Conepkanne yaeOHOro MaTepuaa

1 | I[Tonstue BexTopa. PaBeHCTBO BEKTOPOB

2 | CnoxeHne BEKTOPOB. Y MHOKEHHE BEKTOpa HA YHCIIO.

3 | Pa3nokeHne BEKTOpa M0 HAIPABJICHUSIM.

2 | Pemenue 3amau Ha iepebop BapuantoB. Popmyna 6unoma Hetotona. CoiicTBa 15
OMHOMHHAITBHBIX KOA((OUIINEHTOB.

3 | Tpeyroapauk Ilackas

Koumponvnas paboma Ne 6 1

Koumponvnasa paboma Ne 7

CocrtaBUTh TECTHI 110 TeME «BEKTOpPHI B IPOCTPAHCTBE, NEHUCTBUS HAJl BEKTOPAMU»

CocTaBuTh KpOCCBOPI

HO,Z[FOTOBI/ITL 3aJa4u Ha I1aKaTe

OKJIaJd Ha TEMY:

[lonsTe BekTOpa

I/ICTOpI/I‘-IeCKI/Ie ACIICKThI BEKTOPHOT'O MCUMCIICHUA

BekTopsl BOKpyr Hac

Tema 6.2
MeTtoa KOOPAUHAT B
NMPOCTPAHCTBE

oJiep>kaHue y4eOHOTO MaTepuana

HpSIMOYl"OJ'IBHa}I (ILeKapTOBa) CHUCTCMaA KOOPAWHAT B IMTPOCTPAHCTBC

Nk Alw|NR g |w |-

KOOp)II/IHaTBI BCKTOpA. Yron MCKY BCKTOPpaAMU. CKaJISIpHOG ITPOU3BCACHUC BCKTOPOB




3 | YpaBHenus cepsl, niockocmu u npsamou
4 | Pemenne MaTeMaTUYECKUX U IPUKJIATHBIX 337134
Koumponvnas paboma Ne 8 1 2

1 | I3roTOBUTH MOJENH MPSIMOYT'OJILHON CHCTEMBI KOOPIMHAT
Jokian Ha Temy:

1 | TlpsimoyroJibHasi cuCTeMa KOOPAWHAT B IIPOCTPAHCTBE

2 | PUCYHKH B KOOpJIMHATAX

3 | KoopnuHatbl BOKpYT Hac

Tema 7.1 CopepxaHnue yueOHOro Marepuasa
OcHOBHBIE IOHATHS. 1 | Paguannas mepa yria. BpamarensHoe nmwkenne. CHHYC, KOCUHYC, TAHT€HC U 11 2
OcHoBHbIE KOTaHT€HC YKciia
TpUuronomerpuyeckue | 2 | OCHOBHBIC TPHTOHOMETPHUECKUE TOXKICCTBA.
TOK/IeCTBA Koumponvnas paboma Ne9 1 2
_Camocrosmemsmas paGora: [ 6 [ 3 |
1 | UsroroBnenue TabyuIl Il CIPABOYHOTO MaTepuaia
2 | CoctaBuTh TeCTHI IO TeMe «OCHOBHBIC TOHITHSI TPUTOHOMETPUI»
Jloxnazn Ha Temy:
1 | TpuroHomeTpus B OKpY)KAIOIIEeM HAC MUPE U )KM3HH YEIOBEKa
2 | EnuHWIBI ©3MEPEHHUS YTIIOB
3 | Ucropus TpUrOHOMETPUHM U yYeHbIe e€ cO3JaBIlue
Tema 7.2 Copeprxanue yueOHOTo MaTepuaa
IIpeoOpa3oBanus 1  ®opmynsl crnoxenus.. CHHYC M1 KOCHHYC ABOWHOTO yriia. ®opMysibl HOJOBUHHOIO YIIa.
NpocTeimux BhlpaxkeHne TpUroHOMETpUUECKUX (PYHKLUH Yyepe3 TAaHI'€HC MOJIOBUHHOIO apryMeHTa 11 9
TPUTrOHOMeTpUYeCKHuX | 2 | [IpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUECKUX (DYHKLUI B IPOU3BEICHHE.
BBbIpaKeHU ITpeobpa3oBaHue NPOU3BEICHHUS TPUTOHOMETPUUYECKUX (PYHKIMI B CyMMy
3 | IlpeoOpa3oBaHusi TPUTOHOMETPHUECKUX BBIPAKEHHH
Koumponvnas paboma Ne 10 1 2
_Camocrosemsas pabota: | & [ 3 |




1 | UsroroBnenue TabmuIl [uisi CPaBOYHOTO MaTepuasa
2 | CocraBuTh TecThl IO TeMe «DPopMmyibl Tpuronomerpun. llpeoOpazoBanue
TPUTOHOMETPHUYSCKUX BBIPKCHUIDY
Jokian Ha Temy:
1 | Vcropust BOSHUKHOBEHHSI MATEMAaTHYCCKUX 3HAKOB
2 | C.B. KoBaneBckas
3 | MaTtemarnka B CKa3Kax
Tema 7.3 Conepsxkanne yaeOHOro MaTepuasa
Ipocreiimme 1 | ApKcHHYC, apKKOCHHYC, apKTaHT€HC, apKKOTAHT'€HC YHCIIa 11 9
TpUroHoMerpuyeckue | 2 | [Ipocreiilme TPUTOHOMETPHUECKUE YPaBHEHUS i HEPABEHCTBA
YPABHCHUHA U 3 | Pemenne TpUTOHOMETPUYECKHX YPaBHEHHH
HEpaBeHCTBA Konmponvnas paboma Ne 11 1 2
CamocrosiTenpHast padora: 6 &
1 | O6beMHUTBCS B rPYNIIBI K IOATOTOBHTH CTEHTA3eTy HA MATEMATHUECKHE TEMbI
Jloknaael o TemMaM:
1 | Jleonapn Diinep
2 | PazBuTHe TpUTOHOMETPUHN
3 | Tpuronomerpuueckue ypaBHeHHs. CIOCOOBI X pEIICHUS
4 | Maremaruka 1 axMaThbl
5 | MaremaTtndeckue dyjeca U TailHbI
Pa3nen 8 o4
DYHKIUM U TPaPUKH
Tema 8.1 CopepxaHue yueOHOro Marepuaia
DOyHKIMHU, UX 1  ®ynkuuu. O6nacTh onpeaencHus © MHOKECTBO 3HaUeHUH; Tpaduk QyHKIUY,
cBoiicTBa U rpauKu nocTpoeHue rpaduxkoB GpyHKIUHN, 3aJaHHBIX PA3TMYHBIMH CIIOCOOAMHU
2 | CoiicTBa (DyHKIIMM: MOHOTOHHOCTbH, YETHOCTh, HEYETHOCTh, OTPAHUYECHHOCTD,
MepUOIUYHOCTD. [IpoMexyTKkH Bo3pacTaHus U yObIBaHUs, HAaOOJIbIIIEE U HAMMEHbIIIEe 11 2
3HAYEHUS, TOYKU IKCTPEMyMa
3 | I'padmueckas untepnperanus. [IpuMepsl QyHKIIMOHATBHBIX 3aBUCUMOCTEN B pealbHBIX
mpoleccax u sSIBICHUSX
4 | O6partsble pynkuuu. O61acTh onpeesneHus 1 001acTh 3HaueHU QyHKIMK




S) ‘ Apudpmernueckue onepanuu Hag Gpyakuusamu. Croxaas QyHKIUS (KOMITO3HUIINSA)

Konmponvnas paboma Ne 12

N

CamocTrosTenpHas padbora:

1

CoctaBuTh T€CTHI IO TeMe «DYHKITNH, UX CBOIMCTBA U rpauKm»

2

[TocTpouTts rpaduk ¢pyHkuu. BeImodHUTE peodpa3oBanms rpaduka (mapajuienbHbIH
MEPEHOC, CAMMETPHS OTHOCHTEILHO OCEH KOOPIUHAT U CHMMETPHSI OTHOCHUTEIIHHO
HavaJjia KOOPAWHAT, CAMMETPHS OTHOCUTEIILHO MPSIMOM ¥ = X, PaCTsDKCHUE U CIKATHE
BJIOJIb OCEM KOOPJAMHAT)

KJIaJl Ha TCMY:

[Ipumepbl GyHKIMOHAIBHBIX 3aBUCUMOCTEN B (pU3UKE

DYHKIIMU BOKPYT HaC

Pene Jlekapr

ODYHKINMU, UX CBONCTBA U rpaQUKu

Cnupane Apxumena

Tema 8.2
Crenennsble,
nokasarteJibHbIe,
JorapupmMuyeckue u
TPUTOHOMETPUYECKHe
¢ynkuun. Oo6paTHbie
TPUTOHOMETPUYECKHe
byHkuun

JepkaHne yaeOHOTro MaTrepuania

Crenennas GhyHKIUsA, €€ Tpa@Ku U CBOWCTBA

[TokazarenpHas QyHKIMSA, €€ rpadUKH U CBOMCTBA

Jlorapudmuuaeckas GhyHKIUA, €€ rpaduKu U CBOMCTBA

Tpuronomerpuyeckue GyHKIHUU, UX TPaQUKU U CBOHCTBA

OO6paTHbIe TPUTOHOMETpUUYECKUE HYHKIIHH

ouvalwN kR Aloslw N kg
o

Perienue ypaBHEHMIA, HEPaBEHCTB, CUCTEM YPaBHEHUN Y HEPABEHCTB MCIIONb3Ys
rpaduku QyHKIHI

[IpeoGpazoBanue rpaduxoB Gpynkiuii. [lapannenbHplii IEpeHOC, CUMMETPHS
OTHOCHUTEIILHO MPSAMOI ¥V = X, pacTsDKEHUE U C)KaTue BAOJIb OCEH KOOpIUHAT,
CUMMETPHUS OTHOCUTEJIHHO Hauana KOOpAUHAT

11

Ko

wmpoavras paboma Ne 13

N

CamocTtosaTtenbHas pabora:

M3roToBUTH CipaBOYHBIA MaTepHa Mo OJHOM U3 paCCMOTPEHHBIX (PyHKIIMH

CocTaBUTh TECTHI 110 TEME

WIN| -

MaremaTunueckas urpa (Opeiis - pusr, nosie — uynec, Uro? ['ne? Korna? u ap.

Pa3zgen 9

30




MHOrorpaHHUKH M KpYyrJible Teja

Tema 9.1 CopepxaHue yaeOHOTO MaTepralia
MHOrorpaHHuKHU 1 | Bepmunsl, pé6pa, rpanu MHOTOTpaHHUKa. Pa3BépTka. MHOTOTpaHHbIE YIibl. BeITyKITBIE

MHOTOTpaHHUKH. Teopema Disepa

2 | Ilpusma. IIpsimas u HakmoHHas npusMa. [paBunbnas npusma. [lapamienenunen. Kyo6. 9 5
[Inomane noBepxHoctu npusmsl. [Tupamuaa. IlpaBunbHas nupamMuia. Y cedeHHast
nupamuja. Terpasap. [1nonaas NOBEpXHOCTH MUPAMHU/IBI

3 | Cummerpus B KyOe, B mapajuiesienumnesie, B npu3Me u nupamuae. CedeHus Kyoa,
pu3Mbl U upamuisl. [IpencraBieHne o npaBUIbHBIX MHOTOI'PAaHHUKAX

Konmponvnas paboma Ne 14 1 2

CamocrosiTenpHast padora: 5 &

1 | BeINOJHUTH NPE3eHTAIIIO

2 | CocTaBUTh TECTHI IO TEME

3 | CocTaBHTB KPOCCBOP]

4 | CocTaBUTh MaTEMaTHYECKUH CIOBaph

Jloknan Ha Temy:

1 | MHororpaHHUKHA BOKpPYT Hac

2 | ITupamuapl BOKpYT HacC

3 | Kpucramisl - npupoiHble MHOTOTPaHHUKH

4 | Erunerckue nupaMupl — TailHa BeJIUYUs

6 | 'apMOHMSI 30J10TOTO CEUEHHUS

Tema 9.2 Copepxanue yueOHOro Marepuaia
Huaunap, konye, map | 1 | Tena Bpamenus. LHuauaap u konyc. YcedeHHbI KoHyc. OCHOBaHME, BbICOTa, OOKOBast

MIOBEPXHOCTh, 00pazyromas, pa3Béprka. OceBble CEUCHUs U CEUESHHUs, TapaJlieIbHbIe 9 9
OCHOBAHUIO

2 | Illap u cdepa, ux ceuenus. KacarenabpHas m10ckocTh K chepe

3 | IInomaap NOBEPXHOCTH LWIMHJPA, KOHYCA, 11apa

Konmponvnas paboma Ne 15 1 2

CamocTtosrenbHas pabora: 5 3

1

Bremmonauts IMPE3CHTANIO

2

CocTaBUTh TECTHI IO TeMe «Tenma u TMOBCPXHOCTHU BPALLICHU A




CocTaBUTh MaTEMATUYECKHUI CIIOBAph

H3rotoButh MOJCJIb TCJIa BpallICHUA W BBIYMCIIUTD €Io IJIOIIadb

CocTaBuTh M pelINTh OBITOBYIO 3a/1a4y

OKJIaapl II0 TEMaM:

Hcropus yncia «m»

Tena BpaiieHus B ObITy

Tema BpallCHUA B TCXHUKE, SJICKTPOTCXHHUKE

Tena BpalieHus B apXUTEKType

Tema 9.3
O0nEMBI Tea

o

JIep>kaHne yueOHOro Marepuania

[Tonsarue 06 00pEme Tema. UaTerpanbuas dopmyna o0néMa

O6bEM TPU3MBI U TUPAMHUIBI

wNR|AlwN| R P o ™ w

O6béM nmnuHapa u konyca. O0bsém mapa. [logoOue Ten, OTHOILIEHHE MIoaaAen
TTOBEPXHOCTEH U 00BbEMOB MOJOOHBIX TEJ

Ko

HmpoavHas paboma Ne 16

-

N

CamocTosiTenbHas padora:

M3rotoBuTh MOJICIH TEJIA BPAIICHHUS M BEIYHCIIUTD €r0 00bEM

CocTaBuTh M pEIINTh OBITOBYIO 33724y

(0)

KJIaJl Ha TCMY:

Urpsl 1 pokychl co ciuykaMu

HpOI/ICXO}KI[eHI/IC reOMETPUYCCKNX TCPMHUHOB

['eomeTrpuueckue KpyxeBa

BlWINF N -

Tanrpam

Pa3zgen 10
Hauajna mareMarnyeckoro aHajamsa

30

Tema 10.1
ITocenoBaTe/ILHOCTH.
ITIpousBoaHas

Co

JACPIKAHUC yqe6Horo MaTcpHrajia

1

ITocnenoBaTenbHOCTH. Crioco051 3aJaHus U CBOMCTBA YHCJIOBBIX MOCIIEI0OBATEILHOCTEN

2

[Ipenen nocnenosarensHocTr. CyliecTBOBaHUE Mpeieia MOHOTOHHON OrpaHUYEeHHON
nocnenoBareabHoCcTH. CyMMUpPOBaHUE MOCIIeA0BaTeIbHOCTEH. beckoHeuHo yObIBatoIas
reOMETpHUYECcKas MPorpeccus U €€ cyMma.

w

[ToHsiTHE 0 HENPEPBIBHOCTU (DYHKLIUHU

IIpousBosnas. ['eomeTpuueckuit 1 pu3nyeckuii cMbIC. YpaBHEHHE KacaTeJIbHON K

13




rpaduky pynxkunu. HaxoxkaeHne cKOpocTy Ajs polecca, 3a1laHHoro (GpopMyInoil u
rpaduKomM

5

[TpaBuna muddepeHnupoBanus

Koumponvnas paboma No 17

CocraBuTh T€CTHI IO TeMe « [TpousBogHASY

W3rotoBuTh KapTO4YKH 3aJaHHA

IToaroToBUTE MaTEMATHYECKYI0 BUKTOPUHY

| w ||

OKJIaJ Ha TEMY:

HcTopust OTKpBITHS TPOU3BOAHOM

BI/II[I)I TEKCTOBBIX 3aJia4 Ha JJIOTHYCCKOC MBIIIIJICHHUE

A.H.KomMoropoB — pasHOCTOPOHHSISI TUYHOCTH 20 BeKa

Kak yunnuce MmaTemaTHke 1eTU B IPOILIbIE BpeMeHa

Tema 10.2
IIpousBoaHasi u
eé mpuMeHeHHe

o

Jiep>KaHne yaeOHOTro MaTtepurana

Bropas npou3BoHas, €€ reoMeTpuIecKuil U (PU3UIECKUI CMBICIT

UccnenoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOHON U TIOCTPOEHHUIO IPaPUKOB.

Haunbonpiiee u HanMeHbIlee 3HaYCHNUS QYHKITUN

[IpumeHeHne npor3BOIHOM K HCCIeI0BaHUIO (DYHKIIUHU U NOCTPOEHUIO IpaKOB

gl lwWINFR QW IN-

[Ipumepsbl HCTIONIB30BaHUSI TPOU3BOIHOM JUIsI HAXOXKICHUSI HAUTYYILEro PEelIeHus B
MPUKIIATHBIX 3a/1a4ax

Koumponvnas paboma Ne 18

1 | BoinosiHeHHE yIpaKHEHUH

Jokmnaael o TemMaM:

1 | TlpakTHueckoe NpUMEHEHHE IPOU3BOIHON

2 | Jlenbnun I'otdpun penepux

3 | ®epma [lbep

4 | Hcaak HproToH

5 | O npoucxoxJIeHUH TEPMUHOB 1 0003HAUEHUI




Tema 11.1 CopepxaHue yaeOHOTO MaTepralia
HHuTrerpai u ero 1 | IlepBooOpasHas u e€ cBoricTBa. HTerpan
NpUMEeHeHue 2 | IlpuMeHeHue OnpeAeTICHHOTO HHTETpaIa Il HaX0XKACHUS IO KPUBOJIMHEHHOM 17 2
tpanenuu. @opmyna Herotona-JleitOnuna. Haxoxaenue miomaay miockoi puryper
3 | Ilpumenenue uaTerpasia B GU3NKe U TCOMETPHH
Konmponvnas paboma Ne 19 1 2
CamocrosiTenpHas padora: 9 3
1 ‘ CoctaBuTth TecThl Ha TeMy «MHTerpam
Jloknasel 1o TemMaM:
1 | O npoucxoxJ1eHUN TEPMUHOB U 0003HAUCHUIN
2 | Ucropus HHTETpaIbHOTO UCUHCIICHHS
3 | Apxumen
4 | TlocioBHIIBI M IOTOBOPKH COJIEPIKAIIHME YUCTIa
5 | Iladuyrmii JIbBoBHMY YeObimien
6 | [IpakTnueckoe NprUMEHEHNE HHTETPAIbHOTO HCUUCIICHUS
Paznea 12 16
DJieMeHThI TEOPUHU BEPOSTHOCTEN 1 MATEMATHYeCKOH CTATUCTHKH
Tema 12.1 Copepxanue yueOHOro Marepuasa
DJieMeHTbI TeoOpuu 1 | CobbITHE, BEpOSITHOCTH COOBITHS, CIIOKEHHUE M YMHOKEHUE BEPOSTHOCTEH.
BepOSITHOCTE 1 2 | Ilonsitie o He3aBUCUMOCTHU cOOBbITHIA. JIMCKpeTHas ciiydaiiHasi BEJTMYKUHA, 3aKOH €€
MaTeMaTH4eCKoil pacnpeneneHus. YnciaoBble XapaKTepUCTHUKU AUCKPETHON clydaifHOW BETUYHHBI.
CTATHCTHKH [TonsTHe 0 3aKOHE OOJBIIUX YHCEIT 15 2
3 | [IpencraBienue naHHBIX, TeHEpalibHAS COBOKYTHOCTh, BEIOOpKA, CpeiHee
apudmernueckoe. Mennana
4 | TlonsaTue o 3ajauax MaTeMaTUYECKON CTATUCTHKU. Pelllenne npakTuyecKux 3a/1au ¢
MIPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB
Koumponvnasa paboma Ne 20 1 2
CamocTosaTenpHas pabora: 8 3

1 ‘ M3rotoBuThH KapTO4YKH 3aJaHU

Jlokian Ha temy:

1 | BeposiTHOCTH BOKPYT HAC




2 I/ICTOpI/Iﬂ BO3HUKHOBCHHUA CTATUCTUKU

w

[IpuMeHeHne TeOpum BEPOSITHOCTH

4 | CtaTuCTHKa BOKPYT HacC

Paznea 13

24
YpaBHEeHUSA M HEPABEHCTBA
Tema 13.1 Conepskanne yaeOHOro MaTepuasa
YpaBHeHus u 1 | PaBHOCUIBHOCTE YpaBHEHUH. PanmoHanbHble, MppallOHalIbHbIE, IOKAa3aTeIbHbIE U
CHCTEMBI. TPUTOHOMETPUUECKHE YPABHEHUS U CHCTEMBbI
OcHoBuble IpUéMBbI | 2 | OCHOBHBIC MPUEMBI HX PEHICHU (Pa3ioKeHNe Ha MHOKHUTEIH, BBEJICHHE HOBBIX
UX pemenui HEU3BECTHBIX, IOJICTAHOBKA, rpaduueckuit Meton). Mcrnonb3oBaHue CBOMCTB U
rpadukoB QYHKUMN MU pellIeHUH ypaBHEeHH. MeTo1 nHTepBajioB 11 2
3 | U3o0paxxeHne Ha KOOPIUHATHOM IIIOCKOCTH MHOKECTBA PEIICHUH HEPABEHCTB C ABYMSI
MIEPEMEHHBIMHU U UX CHCTEM
4 | IlpuMeHeHre MaTeMaTUYECKUX METOIOB Ul PEIIEHUs COJIepKaTEeNbHbIX 3a/1a4 U3
pa3IMYHbIX 00J1acTel HayKH U MpakTUku. HTepriperanus pe3yabTara, yu€T peaabHbIX
OTpaHUYECHUN
Koumponvnas paboma Ne 21 1 2
CamocTosiTenbHas padora: 6 &
1 | ABTOpCKHE 337]a41 HA COCTaBJICHUE YPaBHEHUI
Jloknan Ha Temy:
1 | PannonanbHbIe U UppAlMOHATIBHBIC YKCIIA
2 | AnreOpandeckue ypaBHEHUs. BUIbI ¥ CIIOCOOBI UX pelIeHUs
3 | Meroapl peleHs] TPUTOHOMETPUYECKUX YpaBHEHUI
4 | Maremaruyeckoe Hacienue Jlpesueit Pycu
5 | Kpunrorpadus u matematuka
Tema 13.2 Copepxanue yueOHOro MaTepuala
Hepagencrsa. 1 | PaBHOCHIBHOCTH HepaBeHCTB. PalioHanbHble, HppallMOHATbHBIE, TOKA3aTEIbHbIE U
Cucrembl TPUTOHOMETPUUECKNE HEPABEHCTBA U CUCTEMBI 11 9
HEpPaBEHCTB. 2 | OcHoBHbIE TPUEMBI UX perieHuil. Micnonbp3oBanue cBONCTB U rpadMKoB QYHKIMHA MpH

OcHoBHBIE TPUEMBI
UX peleHui

PCHICHHUU HCPABCHCTB. Meton HHTCPBAJIOB.

3 I/I306pa)KGHI/IC Ha KOOpI[PIHB.THOﬁ IIJIOCKOCTH MHOXKCCTBa peH.IeHPIfI HCPABCHCTB C IBYMsI




NEPEMECHHBIMU U UX CUCTCM

HpI/IMeHeHI/IC MaTEMaTUYCCKHUX MCTOJ0B I PCIICHUA COACPIKATCIIbHBIX 3a1a4 U3
pa3nMyHBIX 00JacTel HAYKH U IPAKTUKU. VIHTeprpeTanus pe3yabTara, yI€T pealbHbIX
OTpAaHUYECHUN

Koumponvnas paboma No 22

|

N

CamocTrosTenpHas padboTa:

1 \ ABTOpCKHE 337]aui Ha COCTaBJIEHUE are0paniecKiuX HEPaBEHCTB

Jokian Ha Temy:

1

HepaBeHcTBa U MX pelieHus

2

MaremaTHKa u JJoruka. MaTeMaTHIeCKHIE 3aaa4y Ha pa3BUTHEC MAaTEMATHYCCKOTI'O
MBIIJICHU S

w

Anre0pa BbICKa3bIBAaHUHN

SN

H. U. JlobaueBckuit u npobiaembl 00pazoBaHUs

Jleonapo 1a BuH4M — XyJ0)KHUK ¥ MaTEMAaTHK

Bcero:

AynutopHas yaeOHas Harpy3ka

288

BueayautopHas yueOHasi Harpyska

144

MaxkcumanbHas yueOHasi Harpyska

432

Jli1st XapaKTepUCTHUKU YPOBHSI OCBOCHHSI y4eOHOTO MaTepralia UCIIOJIb3YIOTCS CIIEAYIONIHe 0003HAUYCHUS:

1.- o3HaKOMHTEIbHBIN (Y3HaBaHUE PaHEE U3yUYEHHBIX 00BEKTOB, CBONCTB)

2.- penpoyKTUBHBIN (BBIMOJHEHHUE JESITEIHLHOCTH IO 00pa3ily, MHCTPYKIIUU WU TIO]] PyKOBOJICTBOM)

3.- IPOYKTUBHBIN (TUITAHKPOBAHUE M CAMOCTOSTEIILHOE BBITIOJIHEHHUE JCITEIIBHOCTH, PEIICHUE MTPOOJIEMHBIX 33]1a4)




3. YCJIOBUS PEAJIU3AIIMU YUEBHOM JUCHUILIUHBI

3.1. TpeGoBanus K MUHMMAJIBHOMY MaTepPHAIbHO-TEXHMYECKOMY 00ecIeYeHH 0
Peanuzanus nmporpaMMbl yueOHON AMCHMIUIMHBI TpeOyeT HalW4yusl ydyeOHOro kaOuHera
«MaremaTtuka»

O6opynoBanue yueOHOro KabMHeTa:

- paboune MecTa yJaluxcs;

- paboyee MecTO IpenoaBaTes;

- JIOCKa KJIaccHas,

- 4epTEKHbIE HHCTPYMEHTBHI;

-HarjasAHbIe TocoOus (yueOHUKH, KapTOUYKHU 33/1aHUs, pa3/1aTOUYHbII MaTepual, TaOIHIlbl
M0 TeMaM, MOJICIIH T€OMETPUICCKUX TEJI, MAKEThI);

- y4eOHO-MeTOoquecKas JOKyMEHTalus;

- KOMIUIEKT 3a/laHui JJ11 KOHTPOJBHBIX paloT.

TexHuueckue cpercTBa 00ydeHHs: MyJbTUMEUIHHAS CUCTEMA JIJIsl TTOKa3a Mpe3eHTalui.

3.2. UudopmanmonHoe odecnevyeHne 00y4eHust
[lepeuenp yueOHBIX U3MaHUM, IHTEpHET-pECYPCOB, TOMOTHUTENBHOMN JIUTEPATYPhI

OcHOBHbIE HCTOYHHUKM:

1. MaremaTuka: anredpa 1 Havyajia MaTeMaTHYECKOTO aHaau3a, reomeTpus. ['eomerpus.
10—11 knaccer: JI.C. Atanacss u np.—3-¢ u3a.—M.: [Ipocsemenne, 2016.—255¢.;

2. MaTtemaTuka: ajnreOpa ¥ Havajla MaTeMaTHYECKOTO aHajau3a, reoMeTpus. Anredpa u
Hayajla Matremarudeckoro anHamm3a. 10—11 xmaccer: III.A.Amumo, HO.M.Kosrun,
M.B.TkaueBa u ap.—3-e uza.— M.: [Ipocsemienue, 2016.—463c.

3. Anredpa u Hayajga aHamm3a: Yue6. st 10 xin. / H.Y Wkwns, 3.U. Cnenkans, E.C.
HNy6unuyk; Ilep.c ykp.—K.: 3oaunak-3KO, 2003.—272 c.—Pycck.a3.

4, Aareopa u Hayaja aHaausa: YueO. g 11 xin. /H.W. kwuns, 3.U. Crnenkans, E.C.
HNy6unuyk; Ilep. ¢ ykp.—K.: 3oaunak-3KO0, 2002.—272 c.—Pycck.s3.

5. I'eomerpusi: Ctepeomerpusi: Yue6. qia 10—11 xi./ A.B. IToropenos. —K.: OcBura,
1995.—144c.

6. Maremaruka: Yue6. musa 10 xn./ HU. bypna, T.B. Konecauk u np. —K.: 3oanak-
9KO0,2010.—288c.

JlonoTHUTEe/IbHbIE HCTOYHUKH:

1. 'eomerpus: Yue6. mus 7—11 k. cpen. mk. —3-e m3a./ A.B. Iloropemos. —M.:
IIpocBemenue, 1992.—383c.

2. Marematuka: Cnpas. matepuansl: Ku. st yuammxes./B.A.T'yces, A.I'. MopakoBuu.
—M.: [Ipocsemnienue,1988.—416¢.: ui.

3. CoopHuk 3amau no anemeHtapHoi maremaruke/ H.IT.Autonos, M.S.Beiroackuit u
ap. —M.: uzn. «Haykay, 1969.—480c.

4. AnreOpa U Hayalla aHaJM3a B OMpEIENICHUIX, Tabnumax u cxemax. 7—11 kmaccol.
—XapsbkoB: Becra,2012.—112c.

5. 'eometpus B onpenenenusix, Tabnumax u cxemax. 7—11 kmacesl. —XapbkoB: Becra,
2012.—96c.



6. Marematuka. 11 kmacc. Yposens crangapra: Pazpadorku ypokos/ T.JI. Kopauenko,
B.1.®urotuna.—X.: M3garenscTBo «Panok», 2012. —368c.

7. Maremaruka. 10 xnacc. YpoBenb crannapta: Pazpaborku ypokos/ T.JI. Kopuuenko,
B.A.®urotuna.—X.: U3garensctBo «Panok», 2010. —320c.

HNHTepHeT-pecypebl:
Math.ru: MaremaTnka u od0pasoBaHue
http://www.math.ru
EqWorld: Mup mareMmaTH4ecKUX ypaBHEHHH
http://eqworld.ipmnet.ru
JAupakTuyeckue MarepuaJibl Mo HHGOPMATHKe 1 MaTeMaTHKe
http://comp-science.narod.ru
EI'D no maremaTuke: NoAroToBKa K TeCTHPOBAHHUIO
http://www.uztest.ru
3agauu no reoMeTpuu: HHPOPMALMOHHO-TIOMCKOBAasI cCHCTEMa
http://zadachi.mccme.ru
MeTomea npemnogaBaHus MaTEMAaTHKHU
http://methmath.chat.ru
Y4urenabckas raera
http://www.ug.ru
Marepuaisl no marematuke B EnnHoi kosiekunu nugpoBbix 00pa3oBaTeIbHbIX
pecypcoB
http://school_collection.edu.ru/collection/matematika/



http://school_collection.edu.ru/collection/matematika/

4. KOHTPOJb U OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JTUCHUATIUHBI

Kontpons u olleHKa pe3yibTaTOB  OCBOCHHUS  Y4EOHOM  JUCHUIUIMHBI
OCYIIECTBIISIETCS MPEINOoAaBaTeNieM B MPOLIECCe MPOBEACHUS TEKYIIEro KOHTPOJI,
MPAaKTUYECKUX 3aHATUW U Ja0OpaTOpPHBIX pabOT, TECTUPOBAHMS, a TaKKe
BBITIOJTHEHUS YUAITUMUCS MHANBUYATbHBIX 3aJJaHUN, TPOCKTOB, UCCIICIOBAHUM.

Pe3yibTaTsl 00y4eHHst

@®opMBbI U METOABI KOHTPOJISI U OLlEHKH
(ocBOeHHBbIE YMEHHUS, YCBOCHHbIE

pe3yJabTaTOB 00y4eHM I

3HAHUA)
B  pesynprare ocBoeHHs ~ y4eOHOU | Bxomsmiuii KOHTPOJIb 3HAHUIA.
JMCLMIUIMHBL YYaIIUACs JOKEH YMETh, YCTHBIN onpoC, YCTHBIN CUET.
- BBINOJIHATH apudMeTuIecKue CamocrosTenpHas pabora.
JNEUCTBUSA HAaJ 4HCIAMHU, Ccoueras OpoHTaNBHBIN U UHAUBUIYAJIbHBIN OIPOC
YCTHbIE W THCHMEHHBIE TPUEMBI; BO BpeMsl ayIMTOPHBIX 3aJIaHUM.
HAXOJIUTh TPHUOIMKEHHbIE 3HAYCHUS PaGoTa 1o KapToukam.
BCJIMYNH n HOrpeurHoCTH MareMmaTHdyecKue TUKTAHTEL.
BBIYUCIICHUN (a6COJ'IIOTHa$I u TecTOBBIC 3alaHus.
OTHOCHTENIbHA), CpaBHHUBATh [TucemeHHO - rpaduyeckre padoTHl.
YHUCJIOBBIC BBIPAXKCHUA, Pemenne 3amau
- HaxXOJIUTh 3HAYEHUSI KOPHSA, CTEIECHHU, UccnenoBanue GYHKIHMI ¢ TOMOILIBIO
jgorapudma,  TPUTOHOMETPHUYECKUX rpaduKOB.
BBIPAYKEHUI HA OCHOBE OIPEJICTICHHUS, OLeHKa pe3yIbTaToB paGoThl Ha
UCTIONIB3Yysl TpU  HEOOXOAMMOCTH [PAKTHYECKUX 3aHATHSAX.
WHCTPYMEHTAJIbHbIC CpE/ICTBa; Pa6oTa ¢ y4eGHUKOM.
T10JIb30BaThCS MPUOIMKEHHON PaGoTa ¢ TaGIMIaMK
OIICHKOH Tiput TIPaKTHHCCKUX | Ypokn 0000IIEeHNs 3HAHUH.
pacHerax, I[pakTHyeckas pabora ¢
- BBIIOJHATH npeoOpazoBaHUs

MaTEeMaTUYECKUMHU MO/JICIISIMU.
JTOKJIa]TbI
KonTtponshas pabota

BBIpQKCHUH, TPUMEHSST (DOpMYIIBI,
CBSI3aHHBIC CO CBOMCTBaMH CTCIICHEH,
JOTapupMOB, TPUTOHOMETPUUCCKHUX
GyHKIMIH;

- BBIYUCIIATH 3HAYCHHE (QYHKIHUU I10
3aJJaHHOMY 3HAYCHHIO apryMeHTa Tpu
pasIMYHBIX  crmoco0ax  3amaHus

GhyHKIHY;

- OIpeneNnsiTb OCHOBHBIE  CBOMCTBa
YHUCIIOBBIX dhyHKIHUH,
WLTIOCTPUPOBATH UX Ha rpadukax;

- CTpOUTH rpaduxu M3YYECHHBIX
GyHKIMH,  WUTFOCTPUPOBATH IO
rpaduKy CBOMCTBa 3JIEMEHTApPHBIX
GbyHKIUH;

- WCIOJIb30BaTh MOHATHE (PYHKLIUHU




IE ONHCAHUSA u aHanu3a
3aBHCUMOCTEH BEJIMYMH;

- HaXOJUTh MIPOU3BOJIHBIE
AJIEMEHTAPHBIX QYHKLUMI;

- WCIIOJIb30BaTh  MPOU3BOJIHYIO ISt
M3y4YeHHUs]  CBOMCTB  (QYHKUUH U
MOCTPOEHUS TPaUKOB;

- NPUMEHSATH MIPOU3BOJIHYIO JUIS

MIPOBEACHUS MPUOIMKEHHBIX
BBIYHCJICHHH, peuarhb 3a/1aun
MIPUKJIIATHOTO Xapakrepa Ha
HaxXO0XKICHUE HanOOJIBIIIETO U
HAUMEHBIIIETO 3HAYCHHS, BCEX
o0macTax YyeJIOBEUYECKOM
JIESITENLHOCTH;

- MaTEMaTHYCCKHUX paccymneHHﬁ,
BGpOSITHOCTHBIﬁ XapakTCp pas3IMIHBbIX
IMPOLECCOB OKPYKAIOIICTO MHUpPaA.

- BBIYUCIIATH B HpOCTGfIHIHX ciIydasax

IJTOILATN u 00BEMEI C
HCITOJIb30BaHUEM OTIpeICTICHHOTO
UHTEerpaa;

- pemaTh paloHajbHBbIE,

nokasaTesibHble, JorapupMUUecKue,
TPUTOHOMETPUYECKHE  YpaBHEHUS,
CBOAAIIMECS K  JUHEHHBIM |
KBaJIpaTHBIM, & TaK)Ke€ aHAJIOTHYHBIC
HEPaBEHCTBA U CHUCTEMBI;

- WCIIOJIb30BaTh TpadUyecKuil MeTo.
pelIeHNs] ypaBHEHUN U HEPABEHCTB;
- W300paxkaTh HAa  KOOPAMHATHOMN
IUIOCKOCTH pEIIeHUs YpaBHEHUH,
HEPABEHCTB M CHUCTEM C JIByMs
HEU3BECTHBIMU;

- COCTaBJISITh U pellaTh YPaBHEHUS U

HEPaBEHCTBA, CBSI3BIBAIOIIINE
HEU3BECTHBIC BEITUYNHBI B
TEKCTOBBIX (B TOM qucie

MPUKIaAHBIX) 3a]a4ax.
- i1 TIOCTPOCHUS U  HCCIEIOBAHUS

MPOCTENIINX MaTeMaTH4YECKUX
MOJIETEN.

- Pematp IIPOCTEHUIIINE
KOMOMHATOPHBIC 3a/Jla4yul  METOJIOM
nepebopa, a TaKXKe C

HUCIIOJBb30BaAHUCM HU3BCCTHBIX




(opmyu;

BBIYMCIIATH B MPOCTEUIINX CIIydasx
BEPOSITHOCTU COOBITUH HA OCHOBE
MOJICYETA YHCIIA UCXOO0B;

-HCII0JIb30BaTh
MPUOOPETEHHBIE 3HAHUS U YMEHUS
B IPAKTUYECKOW NEATEIBbHOCTH U
MOBCEHEBHOM KHU3HU: L
aHalM3a  pealbHbIX  YHUCIOBBIX
JAHHBIX, MPEJICTABJIECHHBIX B BUJIE
arpaMm, rpaduKoB; VIS
uHpopmManuu CTaTUCTUYECKOTO
Xapakrepa.

pacno3HaBaTh Ha 4YepTexax M
MOJIENIAX MPOCTPaHCTBEHHBIE
(OpMBI; COOTHOCUTH TpPEXMEpHBIE
O0OBEKTBI C WX  ONHCAHUSIMH,

HU300paKCHUSIMU;
OIHCHIBATH B3aMMHOC
pacroyioxeHue MPSIMBIX u

IUIOCKOCTEH B INPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYIXKICHHS
00 3TOM PacroI0KEHUY;
aQHAJIM3UPOBATH B MPOCTEHIINX
ClIydasiX B3aUMHOE PaCIIOJIOKCHHE
00BEKTOB B MPOCTPAHCTRBE;
U300pakaTh OCHOBHBIE
MHOTOTPaHHUKHA W KPYTJble Tea,
BBITIOJTHATh YEPTEKHU 110 YCIOBHIM
3a/1a4;
CTPOUTh TPOCTCHIINE CEUCHUS
Ky0a, IPU3MBbI, TUPAMUJIBI',
peliath IUIAHUMETPUYCCKUE H
IPOCTEHIIINE CTEPEOMETPUUCCKHE
3a71a49u Ha HaXO0XKJICHUE
TCOMETPUYECKUX BEIMYUH (IJIMH,
YTJIOB, TIJIOIA Iel, 00bEMOB);
UCIIOJIB30BaTh IIPH PpEIICHUN
CTEPEOMETPHUCCKHUX 3a7a4
IIaHUMETpUYecKue  (aKThl U
METO/IbI;
- MPOBOJUTH JIOKa3aTeabHbIE
pacCyKIeHHsS B XOJ€ PEIICHUs
3aa4;




B  pesynbrare  ocBoeHuss  y4eOHOM

JUCLUIUIMHBI yYaIlluicsl TOJIKEH 3HATh:
- 3HAaYeHUE MaTEMaTHYECKOW HayKH
JUI pelleHMs] 3a/ay, BO3HUKAIOIIUX B
TEOPUHU U NIPAKTHUKE;
- IHUPOTY M B TO K€ BpeMs
OTPaHUYEHHOCTb MPUMEHEHUS
MaTeMaTUYECKUX METOJOB K aHAJIU3y U
HCCIIEIOBAaHUIO TTPOIIECCOB U SBJICHUM
B MIPUPOJIE U OOILECTBE;
- 3HayeHWe IMpPaKTUKU U BOIPOCOB,
BO3HUKAIONIMX B CaMOMl MaTemaTHhKe
st GOpMUpOBaHUS W Pa3BUTHUSA
MaTeMaTU4ECKON HAYKH;
- UCTOPHUIO Pa3BUTHs MOHITHS 4YHCIA,
CO3/IaHHUsI MATEMaTUYECKOro aHajiu3a,
BO3HUKHOBEHHUS u pa3BUTHS
TreOMETPHUH; YHUBEPCAJIbHBIN XapakTep
3aKOHOB  JIOTMKM  MaTe€MaTHYECKUX
paccykKIeHui, UX NPUMEHUMOCTH BO
BCEX o0nacTsx YeJI0BEYECKOM
NESITEIIBHOCTH;
-BEPOSATHOCTHBIN XapaKTep pa3iIudHbIX
IIPOLIECCOB OKPYKAIOILET0 MUPA.
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