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1. HOACHUTEJIBHASA 3AIINCKA

PaGouas nporpaMma 00111e00pa30BaTEIHLHOTO y4eOHOTrO npeaMera
«MaremaTtuka» nOpeHa3Ha4YeHa JUII H3YyYEeHUs] MaTeMaTHKH TPU ITOATOTOBKE
KBaTU(PUIIMPOBaHHBIX pabouux no npodeccuu 08.01.07 Macrep 001mecTpOUTENBHBIX PadoT
B I'AIIOY CO «CyXOJIO)KCKHH MHOTOINPOPUIBLHBIN TEXHUKYM», PCaTu3yIONIEM
00pa3oBaTeIIbHYIO MIPOrpaMMy CPETHEro oOImero oOpa3oBaHUs B MpeJieiiaX OCBOCHHUS
OCHOBHOM TIpodeccuonanbHO oOpa3zoBaTrenbHOU nporpammMmbl CITO (ITTTKPC) na 6a3ze
OCHOBHOTO OO0IIIero oOpa3oBaHUs MPHU IMOATOTOBKE KBATU(PUIIMPOBAHHBIX pabOdYnX M
CITy KaIlnX.

IIporpamma paszpabGorana Ha ocHoBe TpeOoBanuii PI'OC cpeagnero ooOmiero
0o0pa3oBaHUsl, NPEIBSBISIEMBIX K CTPYKTYpE, COJCPKAHUIO M pe3yibTaTaM OCBOCHUS
ydeOHOTrO mnpeamera «MaTemaTHka», B COOTBETCTBUM C PexkoMeHIauusiMd 110
OpraHu3allii TMOJIy4CHHsI CpPEIHEro oOImiero oOpa3oBaHHUs B IIpejieiaXx OCBOCHUS
00pa3oBaTeNbHBIX IIPOTPaMM CpeaHero npodeccuoHaIbHOTO oOpa3oBaHUsI Ha Oase
OCHOBHOro  oOmiero oOpa3oBaHusi C ydyeToM TpeboBaHuil  (QenepaabHbBIX
rOCyIapCTBEHHBIX OOpa30BaTEILHBIX CTAaHAAPTOB U MOJydaeMOu npodeccuun
CpeaHero npodeCCUOHATBHOTO obOpazoBaHUs (mucemo JlenaprameHnTa
rOCyIapCTBEHHOW TIOJUTHKH B cdepe IoAroToBKH pabdoumx kaapoB u JAITO
Munob6pnayku Poccuu ot 17.03.2015 Neo 06-259) u nmpumMepHOUW HOpPOTrpaMMbI
o01eo0pa3oBaTeIbHOTO yUeOHOTO mpeaMeTa «MaremMaTtuka» Uil MpodeccrnoHATbHBIX
00pa3oBaTeIbHBIX OPTaHU3AIHA, PEATU3YIOIUX OCHOBHYIO MPO(ECCHOHATBHYIO 00pa30BaTEIIbHYIO
nporpammy CIIO Ha 6a3e OCHOBHOrO o0mIero oOpa3oBaHHS C OJHOBPEMEHHBIM IMOJyYCHHUEM
cpeaHero  oOmiero  oOpa3oBaHMs,  PEKOMEHJIOBAaHHOH  ODKCHEPTHBIM  COBETOM  II0
npodeccuonansHOMy oOpazoBanuio. [Ipotokon Ne 3 ot 21 urons 2015 r.

Coaepxanne mnporpammbl  «MaTemMaTHKa» HalpaBJIEHO Ha JIOCTHI)KCHUE
CJIEAYIOIIMX LIEJICH:

-obecrieueHue copmMupoBaHHOCTH npeacTaBICHUMN o COIIUATBHBIX,
KYJIbTYPHBIX U UCTOPUYECKUX (paKTOpax CTAHOBIICHHS MaTEMaTHKH;

-obecrieueHre CPOPMHUPOBAHHOCTH  JIOTUYECKOTO, aJITOPUTMUYECKOTO |
MaTeMaTHU4YECKOro MBbIIIJICHUS;

-o0ecneyeHrne cPOpPMHUPOBAHHOCTH YMEHHUM HNPUMEHSTH IIOJIyUYE€HHbIE 3HAHUS
MpU PEelIeHUH pa3JIMUHbIX 3aj1ad;

-obecrieueHrue CPOpPMHUPOBAHHOCTHU TIPEJACTABICHUN O MaTeMaTHKE KaK YacTH
0oO0I11€YeI0OBEYECKON  KYJIbTYpPbl, YHUBEPCAJIBHOM S3BIK€ HayKH, HO3BOJISIOLIEM
OIIMCBIBATh W M3Yy4dYaThb PCAJIbHBLIC IMTPONCCChI U  ABJICHUA,

-o0ecrieyeHre BO3MOXKHOCTH YCIIEIIHOTO MPOAOJDKEHHsT 00pa3oBaHMs HO Mpodeccusim,
CBSI3aHHBIM C OCYIIECTBICHHEM HAYYHOM W HCCIIENOBATENbCKON MEATETbHOCTH B OOJIACTH
MaTEMaTHKU U CMEKHBIX HaYK.

B mporpamMmmy BKIIIOYEHO COACpKaHHWE, HAIpaBIICHHOE Ha (opMHpOBaHHUE Y
CTYJICHTOB KOMIIETEHIIUI, HEOOXOAUMBIX 111 KadecTBeHHOro ocsoeHusi OITOIT CITO
Ha ©Oa3e OCHOBHOrO OOIIETro OOpa30BaHUsI C TOJYYEHUEM CPEITHEro OOIINero
ob6pazoBaHUs; MPOrPaAMMBI ITOATOTOBKH KBAJIHM(MUIIMPOBAHHBIX PabOuYMUX, CITyKaIIUX
(TTTIKPC).

1.1.00mas xapakTepuCTHKAa y4eOHOro mpeamera «MareMaTHKa»

PaGouas mporpamMmma 0o061eo06pa3zoBaTEIIbHOTO y4eOHOTO npeaMeTa
«MartemaTuka» nOpeHa3HadyeHa JJIs1 U3y4YeHUsT MaTeMaTHKU B MpodecCHOHATIBHBIX
obOpazoBarenbHbIX opranuzanusx CIIO, peanusyrommx oO0pa3zoBaTeabHYIO IPOrpaMMy
cpeaHero oO1ero oOpa3oBaHUs B IIpeaeiax OCBOSHHUsI OCHOBHOM nmpodeccuoHaIbHON
ob6pazosarenbHOM nporpammbl CITO 08.01.07 Mactep o0miecTpouTeabHbIX padoT.



MaremaTtuka  sIBIsSIETCS bynnameHnTanbHOU o01mreo0pa3zoBaTeIbHOM
JUCHUIJIMHOW  CO  CJIOKHBIIMMCS  YCTOMYMBBIM  COJEpKaHUEM W OOIIMMH
TpeOOBaHUSAMM K ITOATOTOBKE O0YyYaIOIINXCSI.

B npodeccrnonanbHbIX 00pa3oBaTeNbHBIX OpPraHU3alUSX, PpPEaATU3YIOIIUX
o0pa3oBaTeIbHYIO MPOTpaMMy CpeaHero oOImero oopa3oBaHUSI B IIpeAeiax OCBOCHUS
OIIOII CIIO Ha 6a3e OCHOBHOTO 00I1IIeT0 00pa30BaHUs, H3YUYCHHE MaTEMaTHKU UMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT NPOodmiIsi IpoeccroHaIbHOr0 0Opa3oBaHUs.

IIpu ocBoenun npodeccuii CITO texHuueckoro nmpoduirst mnpodeCcCuOHAITBHOTO
oOpa3oBaHUsI MaTeMaTHKa HW3ydYaeTrcsi YriyOJIeHHO, Kak TmpoduiabHas y4deOHas
JYMCIIMIUINHA, YYUTBIBaroMias crienuuKy ocBanBaeMbIx Ipodeccuit Ha ypoBHe PI'OC
CpeaHero o0IIero oOpa3oBaHMsI.

DTO BBIpaXKaeTcsi B COACpKaHUU OOyUYCHHsI, KOJIMUECTBE 4YacOB, BBIJICIISIEMbBIX Ha
U3yYE€HHE OTACIBHBIX TEM IMpPOrpaMMbl, TJIyOMHE HX OCBOCHHUs OOyYaronuMucs,
o0beMe U XapakTepe NPaKTUYECKUX 3aHSATUN, BUAaX BHEAYyJUTOPHONH CaMOCTOSITEIbHON
paboThl OOyYarOIIUXCSI.

YriyOneHHasi COCTaBIISIONIAs OTpaxaeTcs B TpeOOBaHUSAX K MOATOTOBKE 00YYArOIINXCS B

YacTH:
-0011el CUCTeMbI 3HAaHUM: COJIep>KaTEIbHBIE PUMEPHI UCTIOJIb30BAaHUSI METO/IOB B
poecCHOHATLHOW IS TETLHOCTH;
-YMEHUH: pa3iuyie B ypoBHE TPeOOBAHHI K CIIOKHOCTH MPUMEHSIEMbIX aJTOPUTMOB;
-IPaKTHYECKOTO UCTIOIB30BAHUS PUOOPETECHHBIX 3HAHUIA U YMEHHUIA: HHANBUAYAIILHOTO Y4€OHOTO
OTIBITa B BBIITOJIHEHUH MCCIEA0BATENbCKUX MPOEKTOB.

OO0mume nejam U3y4eHUsl MaTeMaTHKH PEaTU3YIOTCS B YEThIPEX HAIIPaBJICHUSX:

1. oOmiee npeacTaBieHUEe 00 UACSIX U METOJaX MaTeMaTHKU;

2. MHTEJUICKTYyaJIbHOE Pa3BUTHC;

3. oBJIageHUE HEOOXOAMMBIMHU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMH;

4. BocnuTaTeJIbHOE BO3JEHCTBHUE.

IMpodunuzanus neneit MaTeMaTUYECKOT0 O0Opa30BaHMUs OTpakaeTcsi Ha BhIOOpE
OPUOPUTETOB B OpraHu3aluu Yy4eOHOUW JesTelbHOCTH oOyuaromuxcs. Jns
TeXHUYECKOoro Tipodussi mnpodeccHuoHaIbHOro oOpa3oBaHUsl BbBIOOp  Leleit
cMemlaeTcsi B IparMaTHYeCKOM HaIlpaBJICHUH, IPEAyCMaTPHUBAIOIIEM YCHJIEHUE H
pacuiMpeHue MPUKJIIaJHOIO XapaKTepa HU3y4YeHHUs] MaTeMaTHKH, MPEeUMYIE€CTBEHHOMN
OpHEHTAIlN! Ha aJITOPUTMHUYECKUN CTHJIb MMO3HABATEIBHON NESITEIBHOCTH.

HN3yuenne mareMaTuku Kak HOpO(PUIBHOIO 00IIeoOpa30oBaTeIbHOTO Yy4eOHOro
OpeIMETa, YYHUTHIBAIOMIETO CHEeU(PUKYy OCBaWMBaeMbIX OOydYaromIMMHUCS mnpodeccuit
CIIO, obecrnieynBaeTcs:

-BBIOOPOM pPa3JIMYHBIX MOJIXOIOB K BBEJICHUIO OCHOBHBIX ITOHSITH;

-(popmupoBanuem CUCTEMBI y4eOHBIX 3aJjaHuM, oOecrieunBaroIInX

2¢PHEeKTHUBHOE OCYIIECTBIICHHE BBIOPAHHBIX IEJICBBIX YCTAHOBOK;

-o0oraimieHueM CIHeKTpa CThiIed yuyeOHOM JeATeIbHOCTU 3a CcYeT

COTJIaCOBaHHUSI C BEAYHIIUMH JCSITSIPHOCTHBIMH  XapaKTSPUCTUKAMH

BbBIOpaHHOM TTpodeccui.

IIpodunpHass cocrTaBisolIas OTpa)kaeTcs B TpeOOBaHUSIX K MNOJATOTOBKE
OOyyJaronxcsi B 4aCTH:

-o0mIeld CHCTeMBbl 3HAHUWM: COAepIKAaTEJIbHBIE TIPUMEPHI HCHOJIB30BaHUS
MaTeMaTUYEeCKUX UAeH U METOA0B B NPO(ECCUOHAIIBHON JeATEIbHOCTH;

-YMEHUH: pa3nudue B YpPOBHE TpPeOOBaHUI K CIOXHOCTHU IIPHUMEHSIEMBIX
aJITOPUTMOB;

-TIPAKTUYECKOTO  HMCIIOJb30BaHUSI MNPHOOPETSHHBIX 3HAHUH W  YMEHUIA:
WHIUBUIYyAJIBHOTO Y4YE€OHOro OIbITa B NOCTPOSHUH MAaTEeMAaTHYECKUX MOJENEH,
BBITMTOJTHEHUH UCCIIEIOBATEIIHCKUX TPOCSKTOB.

Takum oOpa3oM, peanu3anus COJAEpKaHUsI yudeOHOTO MpeaMeTa OPUSHTHUPYET
Ha TIPUOPUTETHYIO POJIb MPOIECCyalbHBIX XapaKTEPUCTUK Y4YeOHOW paloTHI,



3aBUCSIIUX OT MNpo(ecCHOHANBHON HampaBICHHOCTH OOpa30BaHUsl, IIOJYYEHHUs! OIIbITa
HCTIOJIL30BAaHUSI MAaTEMaTHUKH B COJEPXKATEIBHBIX U NPOMECCHOHAIBHO 3HAYUMBIX
CUTyalusiX II0 CpaBHEHUIO C (HOpPMaIbHO-YPOBHEBBIMH pe3yAbTaTUBHBIMU
XapaKTEepPUCTUKAMHU OOYYCHUSI.

Coneprkanne ydeOHOTro npeaMera pa3paboTaHO B COOTBETCTBHUH C OCHOBHBIMU
COAepKATCIILbHBIMH JIMHUSIMH OOYYEHUSI MaTeMaTHKE:

-ajireOpanyeckasi JIMHHUS, BKJIIOYAIOMIasi CHUCTEMaTH3alHUI0O CBEJICHHUH O
qucliax; U3y4eHHUEe HOBBIX U 0000IIeHNEe paHee U3YyUYCHHBIX ornepaluii (BO3BeIACHHUE
B CTENEHb, U3BJIECUYCHHE KOpHs, JIorapu(pmMHUpOBaHHUE, CHUHYC, KOCHUHYC, TaHTCHC,
KOTAHT'CHC U OOpaTHBIC K HUM); U3yYCHHUE HOBBIX BHUJIOB YHCIIOBBIX BBIPAKCHUU U
¢dopmMyIiT; COBEpIICHCTBOBAaHWE MTPAKTUYCCKUX HABBIKOB U BBIYHCIUTSIHHOU
KYyJbTYpPbl, PAacCHIMPEHHUE ¢ COBEPIICHCTBOBAaHUEC ajreOpanvyeckoro armapara,
cpopMHUpPOBAaHHOTO B OCHOBHOW IIKOJIE, M €ro IPUMEHEHUE K PEIICHUIO
MaTeMaTHYSCKUX U MMPUKIATHBIX 3a/1a4;

-T€OPETUKO-(PYHKIIMOHATIBbHASI JIMHUS, BKJIIOYAIOMIAsl CHCTEMaTU3alHuI0 |
pacmupeHue cBeieHu 0 QYHKIIHUSX, COBEPIICHCTBOBAaHUE IpadUICCKUX YMCHHUM;
3HAKOMCTBO C OCHOBHBIMH HACIMH M MCECTOAaMHM MATEMATHYCCKOI'O aHaJIM3a B
oO0beMe, TMO3BOJISIFOIIEM HCCJIC/IOBAaTh JJIEMEHTapHble (YHKIIMU ¢ peliaTh
NpOoCTENIINE TeOMEeTpUIECKHE, (PU3NUECKHE U APYTHUE MPUKIIaJHbIC 3a/1a4U;

-JIMHUSI YPaBHCHUN U HEPAaBCHCTB, OCHOBaHHAasi Ha TIOCTPOCHUH U UCCJICIOBAHUU
MaTEeMaTHYECKUX MOJICIICH, TEePEeCEeKaroIascsi C aareOpandecKkoil W TEOPETHUKO-
(pyHKIIMOHAITBHOM JIMHUSIMM W BKJIFOYAOIIAsI Pa3BUTHE M COBEPIICHCTBOBAHHEC
TEXHUKHU ajire0Opanyeckux Ipeodpa3zoBaHUN JJIsl pellICHUs] ypaBHEHHUI, HEPABEHCTB U
cucreM; (HOPMHPOBAHUE CIIOCOOHOCTH CTPOUTH W HCCIEIOBaTh MNPOCTCHIIINE
MATCMAaTHUYICCKHUEC MOJIC/IN ITPHU PCHICHHUHU IIPUKIIAJHBIX 3ada4, 3aJa49 U3 CMCKHbBIX U
CIICIUATIBHBIX JUCIIUTLINH;

-rCOMCTpHUYICCKasl JIMHUAA, BKJIrO4Haromiasi HarjsiaAHbIC IIpcACTaBJICHUA O
MIPOCTPAHCTBEHHBIX (PUTypax U M3YyUEHHE UX CBOMCTB, (OPMHUPOBAHHE U pa3BUTHE
OPOCTPAHCTBEHHOTO  BOOOpaXE€HHUsI, pPa3BHUTHE CHOCOOOB TE€OMETPUUECKHUX
U3MEpPEHHUIM, KOOPAMHATHOIO M  BEKTOPHOIO  METOJOB  JJIsI  pElIeHUs
MaATCMATHUYCCKHUX U IMIPUKIIAJHBIX 3a1a4,

-CTOXacTUYecKasli JIMHHUS, OCHOBAaHHas Ha pPa3BUTHUHM KOMOMHATOPHBIX YMEHMH,
MPEJICTABICHUNH O BEPOSTHOCTHO-CTATUCTHUYECKHUX 3aKOHOMEPHOCTSX OKPY>KaIOIIEro
MHpa.

N3yuenue oOmeoOpa3zoBaTtenbHOro yueOHoOro mnpeamera «MartemaTuka»
3aBepIIaeTCs MOJABEJACHUEM HTOroB B (popMe 3K3aMeHa B paMKax HPOMEXKYyTOYHOH
arrectaliui oOydarouiuxcsi B Iiporecce ocBoeHust ocHoBHoii OIIOIT CIIO c
nojiyueHuem cpeanero obuiero oopaszosanus (I1TTKPC).

B paznene mnporpammel «CopaeprkaHue Y4YeOHOTO TIpeIMeTa» KYPCHUBOM
BBIJICJICH MaTepHall, KOTOPbIM NPpHU U3YYEHUHU MAaTEMAaTUKH KOHTPOJIFO HE MOJIJIEKHUT.

1.2.MecTO yueOHOIrO npeamMera B y4eOHOM ILJIaHe.

VY4ueOHpi mpeamer  «MatemaTuka»  SBISICTCS ~ YYEOHBIM  MPEIMETOM
00s13aTenbHOM IpeMeTHOM o6tactu «Martemartuka u nuH@opmatuka» OI'OC cpennero
obmero oOpa3oBaHMs.

B 1npodeccroHanbHBIX 00pa3oBaTEIBHBIX OpPraHU3alMsIX, PEATU3YIONIINX
o0pa3oBaTeNIbHYIO MPOTrpaMMy CPEIHETro OOmIero oopa3oBaHUs B IIpejieiiax OCBOCHHS
OIIOIT CIIO nHa O0a3e OCHOBHOro ooOumiero ooOpa3oBaHHsl, Y4YEOHBIH MpeaMeT
«MaremaTtnka» u3ydaeTcss B oOmieoOpa3zoBaTeabHOM Mukiie yueoHnoro rutana OITOIT
CIIO Ha 0a3e OCHOBHOro OOIIEro OOpa30BaHUs C MOJYYEHHUEM CpPEIHEro OoOIIero
o6pazoBanus (IITTKPC).

B yueOHnbix mmanax ITTTKPC yueGHbIl npeameTr «MaTemaTuka» BXOJUT B COCTaB
o0mux o0111e00pa3oBaTEIbHBIX YUEOHBIX JUCHUIIINH, (POPMUPYEMBIX U3 00s13aTEIIBHBIX



npeametHeix obmacteir PI'OC cpeagHero ooOmiero ob6pazoBaHus, s mnpodeccuu
08.01.07 Mactep o011ecTpOUTENbHBIX padoT.

1.3.Pe3yabTaThl OCBOEHUSI YUEeOHOI0 IpeaMeTa.

OcBoeHue coaepkaHusi ydeOHoro tipeamera «Maremaruka» obOecrieuuBaeT
JIOCTUKEHHE CTYAE€HTAMH CJICAYIOIIUX PE3yJIbTaTOB:

JAUYHOCHIHBIX:

-c(pOpMHUPOBAHHOCTH MPEJICTABICHUN O MaTEMaTUKE KaK YHUBEPCAJIbHOM SI3bIKE
HayKH, CpPEICTBE MOJEIUPOBAHUS SBJIEHUII M IPOLECCOB, HAEAX WU MeETodax
MaTEeMaTHKH;

-IOHMMAaHHWE 3HAYUMOCTH MaTEMATHUKHU JJIsl HAy4YHO-TEXHUYECKOIo Iporpecca,
cOpMHPOBAHHOCTh OTHOIIEHHUSI K MaTeMaTHUKe KaK K YacTh OOIlIeYeJIOBEeYEeCKOMU
KyJbTypbl Y€pe3 3HAKOMCTBO C HCTOpUEH pa3BUTUSI MaTEMAaTHUKH, 3BOJIIOLMEN
MaTeMaTUUYeCKUX H/JICH;

-pa3BUTHE JIOTUYECKOTO MBIIUICHUs, IIPOCTPAHCTBEHHOI'O BOOOpaKEHUS,
aJITOPUTMHUYECKON KYyJIbTYPbl, KPUTUYHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOIMMOM JIJIsI
Oyaymiei TpodeCCUOHAIBHONW ACSATEIBHOCTH, IS MPOJOJHKCHUsS OOpa3oBaHUS U
caMooOpa3oBaHus;

-OBJIaJICHUE MAaTEMaTHYECKUMH 3HAHUSAMU W YMEHHUSIMH, HEOOXOAWUMBIMH B
IMOBCEIHEBHOMN >KHU3HU, JJII OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCHUIUIUH U
JUCIUTUIINH MPO(PECCHOHATBHOTO IUKJIA, s IOJIy4YeHHUs 0Opa30BaHUsI B OOJIACTIX, HE
TpeOyIOIUX YTIITyOJI€eHHON MaTeMaTU4YEeCKOW IOATOTOBKU;

-TOTOBHOCTH W  CIIOCOOHOCTH K  OOpa3oBaHHIO, B TOM  YHUCJIE
caMOOOpa30BaHUIO, Ha NOPOTSDKEHHWM BCEH >KU3HHU; CO3HATEJIbHOE OTHOIICHHE K
HENIPEephIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCHOEHIHOW nNpodecCHOHATBLHOU WU
OOIIIECTBEHHOM JIeSITEIbHOCTH;

-TOTOBHOCTh U  CIIOCOOHOCTb K  CaMOCTOSITEJIbHOW  TBOPYECKOM U
OTBETCTBEHHOM IEATEIBLHOCTH;

-TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYyJAHHYECTBY CO CBEpPCTHHUKAMH B
oOpa3oBaTeJIbHONW, OOIIECTBEHHO ITOJI€3HOM, y4eOHO-HCCIIeI0BATEILCKONM, MTPOEKTHOMU
U IpYyTUX BUAAX JIESITEIBHOCTH;

-OTHOILIEHHE K NPO(ECCUOHAIBHOMN JIESITEILHOCTH KaK BO3MOYKHOCTH Y4acTHsI B
PEILLIEHUH JIMYHBIX, OOIIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIIEHAITMOHAJIBHBIX TPOOJIEM;

MemanpeomMemmblix:

-YMEHHE CaMOCTOSTEJIbHO ONPENACHsITh LU AESITEJIbHOCTH M COCTAaBIISATH
IUIaHBl JI€ATECIBHOCTH; CAMOCTOSITEJIBHO OCYLIECTBISITh, KOHTPOJUPOBaTh U
KOPPEKTUPOBATh MAESITEJIbHOCTh; MCHOJIB30BaTh BCE BO3MOXKHBIE pPECYpChbl s
JTOCTHOXKEHUSI TIOCTABJIEHHBIX 1IeJIe U peanu3alliy IJIaHOB A€ TeJIbHOCTH; BBIOUPATh
yCHEIIHbIE CTPATETUU B PA3JIMUHBIX CUTYAIIHX;

-yME€HHME TMPOJYKTHBHO OOIIAaThCSI M B3aUMOAEHCTBOBAaTH B Ipolecce
COBMECTHOM J€ATEJIbHOCTH, YUUTHIBATh NO3UIUU APYTUX YHYACTHUKOB JESITEJILHOCTH,
a¢pPexTuBHO pazpemaTth KOHQDIUKTHI

-BJIaJICHUE HaBbIKaMH [O3HAaBaTEJILHOMW, Y4Ye€OHO-HUCCJIE/IOBATEJILCKON U
MPOEKTHOM JIeITEJIbHOCTHU, HAaBBIKAMHU pa3pelIeHus mpooiem;

-CIIOCOOHOCTh U TOTOBHOCTHh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB PEIIEHUs
OPAKTUYECKUX 3a4a4, HPUMEHECHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

-TOTOBHOCTh H  CIIOCOOHOCTb K  CaMOCTOSITeIbHOW  HWH(MOPMAIITMOHHO-
NO3HAaBaTEJIbLHOU JIESITEIBbHOCTU, BKJIIOYUAasi YMEHUE OPHUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX  WHGpOpMAIMH, KPUTUYECKH  OIICHUBATh W  HHTESPOPETUPOBATH
uH(pOpMaIIHIO, MOIyYaeMyI0 W3 Pa3IUYHBIX UCTOYHUKOB;

-BJIaJICHUE SI3BIKOBBIMH CPEJCTBAMM: YMEHHE SICHO, JIOTUYHO M TOYHO H3JaraTh
CBOIO TOYKY 3PE€HUsI, NCIIOJIb30BaTh a/ICKBATHBIE A3BIKOBBIE  CPEACTBA;



-BJIaJICHUE HaBBbIKAMH [O3HABATEJIbHOU pe(JEeKCHHu KaK OCO3HAaHUS
COBEpIIAEMbIX JEWUCTBUM W MBICIIUTEIBHBIX IIPOLIECCOB, HUX Ppe3yJIbTaTOB U
OCHOBAHUM, I'PAHUI] CBOETO 3HAHUS U HE3HAHUWsI, HOBBIX MO3HABATEJIbHBIX 3a7a4d U
CPEACTB AJISI UX JOCTHUXKEHUSI;

npeomemmuwvlx: (0a3z06wvlil ypoeemHn)

1) chopmMupoBaHHOCTH MPEJCTABICHUNH O MaTeMaTUKE KaK 4acTH MHPOBOW KYJIbTYphI U O
MECTE MaTe€MaTUKU B COBPEMEHHOW IMBWIM3ALMM, O CIOCOOAX ONUCAaHUS HAa MaTeMaTUYECKOM
S3bIKE SIBICHUW peaJbHOro Mupa; 2) cHOpMHUPOBAHHOCTH MPEACTAaBICHHM O MaTeMaTHYeCKHX
MOHATUSAX KaK O BAXHEWIIMX MaTEMAaTUYECKUX MOJEISAX, MO3BOJSIOIIMX OMUCHIBATh M H3YydaTh
pa3Hble TPOLECChl U SIBJICHHS; IMOHHMMAHHE BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOCHHUS
MaTEeMaTHUYECKUX T€OpUi; 3) BIaJieHNe METOIaMHU J10Ka3aTeIbCTB U aJITOPUTMOB PEIICHUS; YMEHUE
WX TPUMEHAThH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B XOJI€ pEIICHUs 3ahay; 4) BiaJeHue
CTaHJAPTHBIMH TPHEMaMH pEIICHUS pAlMOHAIBHBIX M HUPpAIMOHAIBHBIX, IOKAa3aTeIbHBIX,
CTETEHHbIX, TPUTOHOMETPUUECKUX YPAaBHEHHUM U HEPABEHCTB, UX CHUCTEM; HCIIOIb30BaHHE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHWCIIE JJIS TOMCKA IYTH PELICHUS W HUTFOCTPALUU PEHICHUs
ypaBHEHU U HEPABEHCTB; 5) cHOPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSX, UCIX U
METOJIaX MAaTEeMaTH4YEeCKOro aHanus3a; 6) BIIaJeHUE OCHOBHBIMU HOHATUSAMHM O IUIOCKUX U
MIPOCTPAHCTBEHHBIX TE€OMETPHUUYECKUX (UTypaX, UX OCHOBHBIX CBOICTBax; c(HOpMHPOBAHHOCTH
YMEHHUSI PACIO3HABAaTh Ha YepTekKaxX, MOJCNSAX U B PEATbHOM MHpPE T€OMETpHUYECKHe (UTYpBHI;
MPUMEHEHHE W3YYCHHBIX CBOMCTB reoMmerpudyeckux ¢uryp u dopmyn ans  peuieHus
TEOMETPHUECKUX 3a7ad W 3aJa4 C MPaKTHYECKHUM CoJepXKaHueMm; 7) CHOPMHPOBAHHOCTH
MIPEJICTABJICHUI O Mpolieccax U SIBICHUSX, UMEIOIINX BEPOSITHOCTHBINA XapaKTep, O CTATUCTHUECKUX
3aKOHOMEPHOCTSX B pEAIbHOM MHpE, OO0 OCHOBHBIX MOHATHUSX OJIEMEHTApHOW TEOpHUHU
BEPOATHOCTEH; yMEHUNW HAXOAUTh M OLIGHUBAaTh BEPOSTHOCTU HACTYIJICHHS COOBITHI B
MPOCTEUIINX TMPAKTHYECKUX CHTYalUSX W OCHOBHBIC XapaKTEPHCTUKU CIyYalHBIX BEIUYHH; &)
BJIa/ICHHUE HABBIKAMU HCIIOIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IIPH PEIICHUH 33]1aY;

(yenyo/1eHHbLIL yPpOBEeHb)

1) cpopmMHUpOBaHHOCTH NPEACTaBICHUI O HEOOXOIMMOCTH J10Ka3aTeNbCTB P 0OOCHOBAHUU
MaTeMaTHYECKUX YTBEP)KICHHUIA M POJIM aKCHOMATHKHU B MPOBEACHUH JIEAYKTHBHBIX PACCYKICHUH;
2) chopMHUPOBAHHOCTh MOHATUHHOIO ammapara MO OCHOBHBIM pa3jieiaM Kypca MaTeMaTHKH;
3HaHUI OCHOBHBIX TeOpeM, (GOpPMYN W yMEHHUS MX NPUMEHSTH, YMEHHUS IOKa3bIBaTh TEOPEMBI U
HaXO/JWTh HECTAaHJApTHbIE CHOCOOBI pemeHus 3agad; 3) CcPOPMHPOBAHHOCTb YMEHUH
MOJIETIMPOBATh peajbHbIE CHUTYal[Md, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIH, HWHTEPIPETUPOBATH
MOJyYeHHbIH pe3ynbTaT; 4) Cc(hOPMHUPOBAHHOCTb NPEACTABICHUNH 00 OCHOBHBIX MOHATHIX
MaTEeMaTHUYeCKOr0 aHaliu3a W MX CBOMCTBaX, BIAJCHHE YMEHUEM XapaKTepU30BaTh IOBEICHUE
(GyHKUIMH, UWCHOJb30BAHUE TMOJYYEHHBIX 3HAHUU U1 ONHMCAaHUS W aHaJIW3a peallbHbIX
3aBUCHMOCTEH; 5) Bia/leHne yMEHUSIMHU COCTABIIEHUSI BEPOATHOCTHBIX MOJIETIEH 10 yCIOBHIO 3a7auu
U BBIYHCICHUS BEPOSITHOCTU HACTYIUIEHHS COOBITHM, B TOM 4YHCJIE€ C NpPUMEHEHUEM (opMyi
KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOpPUU BEPOATHOCTEW; MCCIEIOBAaHUS CIyYalHbIX BEJIMYUH
10 UX pacIpeesIeHUIO.

B cootBerctBun ¢ ®I'OC no mpodeccun 08.01.07 Macrep ob1iecTpouTENbHBIX PadOT
(bopmupyrOTCs 00IIKE KOMIIETEHIIUH.
OK 01. Boibupats criocoObl pemieHus 3aad NpodecCHOHaIbHON AESITeTbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 02. OcymiecTBiasiTh IMOUCK, aHaIW3 W HHTEpIpeTanuio HHopmanuu, HeoOXOauMOM i
BBINOJIHEHUS 3a/1a4 TPO(PECCUOHATILHOMN 1A TEIbHOCTH;
OK 03. IlimanupoBaTh 1 peai30BBIBATH COOCTBEHHOE MPOPECCHOHAITBHOE U JIMYHOCTHOE PA3BUTHE;
OK 04. PabGorarte B KOJJIEKTMBE U KoMaHJe, 3()(eKTHBHO B3aMMOAECHUCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KJIMEHTAMU;
OK 05. OcymecTBiATh YCTHYI0O M NHCbMEHHYIO KOMMYHHKALIMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTA;
OK 06. IlposiBisATh TpaXkJaHCKO-NATPUOTUYECKYIO MO3MIHMIO, JEMOHCTPHPOBATH OCO3HAHHOE
MOBE/ICHNE HA OCHOBE TPAJAUIIMOHHBIX OOIIEUEI0BEYECKUX LIEHHOCTEH;



OK 08. Mcnonp30Bath cpeacTBa GU3NIECKON KYIbTYPHI U1l COXPAaHEHHS U YKPETUICHHS 310POBbsI B
nporiecce MpohecCHOHATHHON MEATEILHOCTH U MOAIePKaHUSI HEOOXOMMOT0 YPOBHS (PU3HUECKOM

IIOATOTOBJICHHOCTH,

OK 09. Mcnonb3oBaTh HHGOPMAITMOHHBIC TEXHOJIOTUH B MPOGECCHOHATBHOM IeATeTLHOCTH;
OK 10. ITonp30BaTbest MpoQecCHOHANbHON TOKYMEHTAMEH Ha TOCYIapCTBEHHOM M MHOCTPAHHOM

A3BIKAX,

OK 11. Hcnonbs3oBarth 3HAHUA
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(uHAHCOBOW  IpaMOTHOCTH,  IUIAHHPOBATH

MpeaNPUHUMATEILCKYIO AeITeIbHOCTD B IIpodeccuoHanbHoM chepe.

B cootBerctBun ¢ ®I'OC obmiero cpeaHero oopa3oBaHus GOPMHUPYIOTCS YHUBEPCAIbHbBIC

yuebnbie aeiictus (YVY]1):

JInuHocTtHbIe YY /I

KommynukaruBubie YY /]

Camoonpenesienne (MOTUBAIMS YUCHUS,
(bopMHpOBaHKE OCHOB I'PaKTaHCKON
UJCHTUYHOCTH JINYHOCTH).
CwMbic1000pa3oBanns ( «Kakoe 3HaYEHHE,
CMBICII UMEET JIJISl MCHSI YYCHUE», U YMETh
HaxOJIUTh OTBET Ha HETO).
HpaBcTBEeHHO-3THYECKOT0 OLIEHMBAHMS
(orleHMBaHKE YCBAaMBAEMOTO CO/ICPIKAHMS,
MCXO/IS U3 COLUAIIBHBIX W JIMYHOCTHBIX
LEHHOCTEH, 00eCTIeYnBAOIIEe TMIHOCTHBIN
MOPaJIbHBIN BBEIOOD).

IlnanupoBanue (onpeaeneHue 1eau, GyHKIUN
YYaCTHUKOB, CIIOCOO0OB B3aUMOCHCTBHS).
ITocTanoBKa BONPOCOB (MHUIIUATUBHOE
COTPYAHUYECTBO B MOKCKE U cOope mHpopMaIum).
Pa3zpemenne KOH(JIMKTOB (BBISBICHUE,
UACHTUDUKAIHS TPOOJIEMBI, TOMCK U OIIEHKA
aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus
KOH(JINKTA, IPHHATUE PEIICHHS U €T0 PeaTu3arius).
YrnpasiieHue noBejieHueM NAPTHEPA TOYHOCTHIO
BBIP2KaTh CBOU MBICJIH (KOHTPOJIb, KOPPEKIHS,
OIICHKA JIeUCTBUI apTHEPA YMEHHE C
JIOCTATOYHOM MOJHOTOW U TOYHOCTBIO BBIPAXKaTh
CBOU MBICIIH).

ITo3naBaTenbHbIE YY ][

PeryasituBubie YY /|

O0mey4eOHbIC

- (hopmynrpoBaHUE MMO3HABATEIHHON LIENH;
- IOMCK U BBlJIeTIeHHE HH(OpMaLIUK;

- 3HAaKOBO-CUMBOJINYECKHE

- MOJIETUPOBAHNE

Jlornuyeckue

- aHaJIU3 C LIEJIbIO BBIIECTICHUS IPU3HAKOB
(CyIIECTBEHHBIX, HECYIIECTBEHHBIX )

- CHHTE3 KaK COCTaBJIEHHE LEJI0Tr0 U3 YacTeH,
BOCIIOJIHSSL HEAOCTAIOIINE KOMIIOHEHTBI;

- BBIOOp OCHOBAHUI U KpUTEPUEB IS
CpaBHEHMsI, CepUaliH, KIacCUPUKALTUH
00BEKTOB;

- IOABE/ICHUE NIOJ] IOHATHE, BBIBEICHUE
CIIEICTBUM;

-YCTaHOBJIEHUE IPUYNHHO-CIIEICTBEHHBIX
CBsI3EH;

- IOCTPOEHUE JIOTUYECKON LIENN
pacCyXIEHHUI;

- I0Ka3aTeNbCTBO;

- BBIJIBHDKEHHE THIIOTE3 U X 00OCHOBAHUE.
JeHcTBHA MOCTAHOBKHU M PELLICHUSA
npoodJiem:

- (hopmynupoBaHue TPOOIEMBI;

- CaMOCTOSTEIbHOE CO3/1aHNE CIIOCOO0B
pereHust mpodsieM TBOPYECKOTO U
ITOMCKOBOTO XapakKTepa.

Lenenonaranue (mocraHoBka y4eOHOM 3a/1a4u HA
OCHOBE COOTHECEHHSI TOTO, YTO YK€ U3BECTHO H
YCBOEHO YYallUMUCS, U TOTO, 4TO €IIé
HEU3BECTHO).

IlnanupoBanue (onpeaeneHue
MOCIIEA0BATEIHLHOCTH IPOMEKYTOUHBIX IIeNIel C
y4€TOM KOHEYHOTO Pe3yJIbTaTa; COCTAaBICHHE
TJIaHA U TIOCTIEI0BATEIbHOCTH IEHCTBU).
IIporuo3upoBanue (IPEeIBOCXUIICHUE PE3YJIbTATA
U YPOBHSI YCBOCHHSI, €T0 BPEMEHHBIX
XapaKTEPUCTHK).

KonTpous (B hopme ciirnueHus crocoda aeicTBus
U €r0 pe3ynbTara C 33JaHHBIM 3TAJIOHOM C LIEJIBIO
oOHapy»XeHHs OTKIIOHEHUI U OTIMYUN OT JTAlIOHA)
Koppekuusi (BHeCeHHEe HEOOXOTUMBIX
JOTIOTHEHU U KOPPEKTHUB B TUTAH U CIIOC00
JICHCTBUS B CITydae pacXoKICHHS 3TaJIOHa,
pEabHOTO JICUCTBUS U €0 MPOAYKTA).

OueHka (BBIJICIICHHE U OCO3HAHUE YIAIIUMUCS
TOTO0, YTO YK€ YCBOCHO U YTO €IIE MOATIEKUT
YCBOCHHIO, OCO3HAHKE KAaueCTBA M YPOBHS
YCBOEHHS).

BousieBasi camoperyasinus (CiocoOOHOCTH K
MOOUITU3AIIMU CHII U DHEPTUH; CITOCOOHOCTH K
BOJICBOMY YCHJIHIO — K BEIOOPY B CHUTYaIlUU
MOTHBAIIHOHHOTO KOH(DIUKTA U K TIPEOIO0TICHUIO
MIPEMNSTCTBUN).




2. COAEPXKAHUE YYEBHOI'O IIPEMETA

BBeaenue

MaremMmaTHka B HayKe, TEXHHUKE, SKOHOMHUKE, HH(POPMAITMOHHBIX TEXHOJIOTHUSIX U
OpakTUUecKour nesitenbHOCTU. Llenm m 3amaum u3ydeHUss MaTeMaTUKU OPU OCBOCHHUU
crneuuanraoctu CIIO.

AJI'EBPA

PazButne nonsitusg o uyucie. lleabie n panuoHabHbIe ynucia. JlelicTBUTEIBHBIC
yucina. [lpubnusicennvie sviuucienusi. Moaynb yuciaa U ero cBoicrBa. Pemienue 3amau Ha
JBIKEHHE U COBMECTHYIO pa0bOTy, CMECH M CIUIABBI C MOMOIIBIO JTMHEHHBIX, KBJAPATHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHHUI U UX CUCTEM.

Komnnexcroie vucaa.

KopHu, crenenu u Jjiorapupmsl

Kopnu u cmenenu. KopHU HaTypalIbHOW CTEIICHM W3 4YHCJIa W WX CBOWCTBA.
CrenieHu C parMoHAJIbHBIMHM MOKAa3aTeIsIMU, UX CBOWCTBA. CTEeHn ¢ AeUCTBUTEIbHBIMHU
nokazaresiMu. Cgolicmea cmenenu ¢ 0eliCmeUumelbHblM NOKA3amesleM.

Jozapugpm. Jlozapugpm uucna. OcHOBHOE JOrapuPMHUYSCKOE TOXKIECTBO.
Hecatuunbie w HatypajibHble Jorapudmel. [IpaBuna nevicTBuii ¢ JorapudmMamu.
Ilepexon Kk HOBOMY OCHOBaHMIO.

Ilpeoopazosanue anzeopauueckux eviparycenuii. IlpeoOpa3zoBaHue palMOHAIBHBIX,
UPPALMOHAJIBHBIX CTEIIEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMHUIECKUX BBIPAXKSHHUN.

IIpakmuueckue 3aHamus.

ApudmMeTudyeckue AEUCTBUS HAJ YHUCIAMHM, HaXO0XXJICHHE NPUOIMKESHHBIX
3HA4YE€HUM BEJIMYMH U ITOTPEUIHOCTEN BBIUHCIEHU (a0COIIOTHON 1 OTHOCUTEJILHOM),
CPaBHEHHE YHCIIOBBIX BbIPAYKCHUU.

Brrancienne n cpaBHEHHE KOpHEU. BpIMOJIHEHNE pacyeToB ¢ paJuKaJlaMU.

Pemienne wuppamuoHanbHBIX ypaBHEHMM. HaxokneHue 3HaUYEHUI CTEIEHEeH ¢
paroHa IbHBIMU NoKa3zareasiMu. CpaBHeHUe cteneHell. [Ipeobpa3zoBanust BeIpakKeHUH,
coJeprKalluX CTEeNeHu. PenreHne mnmokas3aTellbHbIX YPaBHCHUM.

Peunienune npukiaaHbix 3aj1a4.

Haxoxnenue 3HaueHUN jorapudma no mpous3BOJILHOMY OCHOBaHMIO. Ilepexon
OT OJHOTO OCHOBaHHUS K JApyromy. BpluncieHue U cpaBHEHHE JIOTapu@MOB.
JlorapudmMupoBaHue U NOTEHIIUPOBAHUE BBIPAXKEHUH.

I[IpubGnu>keHHBbIE BBIYMCIICHUSI W pEUIEHUs MNPUKIAAHBbIX 3a7ad. Pemenue
norapuMHUUECKUX ypaBHEeHHH. ['paduueckoe perienne ypaBHeHUH.

OCHOBBI TPUTOHOMETPUN
OcHOBHBIC TOHATHS.

Pagunannas MCpa yrjia. BpamaTenLHoe ABHXKCHHAC. CI/IHyc, KOCHUHYC, TAHI'CHC
H KOTAHI'CHC 4YMcClia.

OcHoBHbIE TPUTOHOMETPHUIECCKHE TOKIACCTBA.

@®opmynsl  nipuBencHUsA. DopMyiibl  CIIOXKEHHUA. DPOpMyJibl  YJIABOCHHUA.
Dopmynvt NONIOGUHHO20 YaIa.
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IIpeoOpa3oBanusi MPOCTEHIINX TPUTOHOMETPUYECKHUX BbIPAKEHHUH.

IIpeoOpa3oBanre CyMMBI TPUTOHOMETPHUYECKHUX (PYHKIHUA B HPOU3BEACHHUE U
MPOU3BEJICHUSI B CYMMY. Bwipasicenue mpucoHomempuyeckux @VHKYul uepes
MAaH2EeHC NOJIOBUHHO20 ap2yMeHmd.

Tpnron()MeTpnquRne YPAaBHCHUA U HEPABECHCTBA.

IIpocTtetitnue TPUTOHOMETPHUUICCKUEC YpaBHEHHSI. Ilpocmetiwue
mpuzoHomempudecKue HepaseHCcmad.
Oobpamnuie mpuzconomempuueckue ynKyuu. ApKCUHYC, ApKKOCHUHYC, aDKTAHT€HC.

Ilpakmuueckue 3amnamusi.

PagnanHbIi METOJ M3MEPEHUsl YIJIOB BpAIlEHUS M CBSI3b C I'PaJyCHOUW MEpOMH.
OCHOBHBIE TPUTOHOMETPHUYECKHUE TOXKJSCTBa, (OPMYJIbI CIIOKCHHS, YIBOCHUS,
npeoOpa3oBaHUE CYMMBI TPUTOHOMETPHUYECKUX (PYHKIHH B  MOPOU3BEACHHE,
nmpeoOpa3oBaHNE MPOU3BEACHUS TPUTOHOMETPUICCKUX (PYHKIIUH B CyMMY.

[IpocTeiiiie TPUrOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA.

OOparHbie TpUTOHOMETpHUYECKHE (YHKIHH: apKCHUHYC, apKKOCHHYC,
apKTaHI'€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKMU.

@Dynuxkyuu. OOIACTh ONPEACICHUS U MHOXECTBO 3Ha4YeHHWU; rpaduk (QyHKINH,
rnocrpoeHue rpadukoB (YHKUMH, 3aJaHHBIX Pa3JIMUYHBIMHU CIIOCOOAMMU.

Ceoiicmeéa @ynxyuu. MOHOTOHHOCTb, YETHOCTH, HEUYETHOCTb, OTPAaHUYECHHOCTb,
nepuoaudHocThb. [IpomMexxyTku Bo3pacTaHust M yObIBaHUSI, HAUOOJbIIEEe U HaHMEHbIIIEE
3HAUCHUSI, TOYKM  OKCcTpemyMma. Ipadudueckass  wHTepnperanus. [Ipumepsr
(yHKIIMOHAIBHBIX  3aBHCUMOCTEH B  peaJibHbIX  IIpolleccax U SIBICHUSIX.
Apudmernueckue onepauuu Hajg (GyHKOUAMH. CraoxHas (QyHKOUS (KOMOO3UIUA).
Ilonamue o nenpepwvienocmu @yHKyuu.

Oopammnvte Qynkyuu. Ob6racmov onpeodeneHuss U 00IACMb 3HAYEHUU O0OPAMHOU
Gynxyuu. I pagpux obpamuoil pynxyuu.

CrenenHnble, MOKa3aTelbHbIC, JOTApUPMUYECCKHE I TPUTOHOMETpHYeCKHe (PYHKIHH.
OOpaTHble TpUroHOMeTpUUYecKHe (GYHKIIUH.

Omnpenenenust GpyHKINNH, UX CBOMCTBA U rpaduKH.
IIpeobpazoBanus rpadukoB. [lapamneabHbIi TEPEeHOC, CUMMETPUSI OTHOCUTEIHLHO
ocell KOOpJAHWHAT U CHMMETPHUS OTHOCUTEJIbHO Havdajla KOOPJIWHAT, CHUMMETPUS
OTHOCHUTEJIBHO MPSIMOU Y = X, PACTSI’)KEHHE U CXKaTHE BAOJIb OCEH KOOpJAWHAT.

Ilpakmuueckue sanamusi.

[Ipumepsl 3aBUCHMOCTEN MEXIy NEPEMEHHBIMH B peajibHbIX IIpoleccax u3
CMEXHBIX JaucuuminH. Onpenenenue ¢yHknui. Iloctpoenne m yreHue rpadukoB
bynknuii. MccnenoBanue pyHKINH.

CpoiicTBa TUHEHWHOM, KBaJApaTUUYHOMN, KyCOUYHO-JIMHEHHON U ApOOHO- JIMHEHHON
pyHKIIHN.

HemnipepriBHBIE U IeproOANYECKUE (PYHKITUH.

CBoiicTBa U rpaduKH CHUHYyCa, KOCHHYyCa, TaHIeHca W KoTaHreHca. OOpaTHble
byHKIIMHU U UX TpadUKU.

OOpatHble TpuroHomerpuueckue ¢GyHkuuu. IlpeoOpa3zoBaHusi rTpaduka
byHKIMH.

IN'apmonunueckue konedanus. Ilpuknanneie 3amadu.
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IToka3aTenbHble, JOTAapUPMUUECKHE, TPUTOHOMETPUYECCKHE YPaBHEHUS U
HepaseHCcmeéa.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A.

Ilocneoosamenvnocmu. CriocoOsbl 3aaHus u CBOMCTBA YU CIIOBBIX
MocjeIoBaTebHOCTeH. [louamue o npedene nocredosamenvnocmu. Cywecmeoganue
npedena  MOHOMOHHOU  O2paHUYeHHOU  nociedoeamenvHocmu. CyMMHpPOBaHUE
IOCJIEI0BATEIIBHOCTEH.

BeckoneuHo yObIBaroIiasi reoMeTpuuecKas Iporpeccus U €e cymma.

IIpouszeoonan. llonstTne O NPOM3BOAHOU (YHKIUH, €€ TCSOMETPUUYECKHUN U
(pusznyeckuii cMmbIcii. YpaBHeHHE KacaTelibHOW K rpaduky dyHkuuu. [IpousBomHbie
CYMMBI, Pa3HOCTH, MPOU3BEACHUSI, YacTHbIC. [[pON3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byukuii. [IppumMeHeHHMEe NPOM3BOIHOM K HMCCICIOBAHUIO (PYHKIUU M ITOCTPOCHUIO
rpadukoB. IIpouzsoonsvie 0Opamuoll QYHKYUU U KOMNOZUYUU @DYHKYUU.

IIpumMepsl HCNIONB30BaHUS ITPOU3BOAHOM [JII HAXOXICHHUS HAWIIyJIIEro
penieHust B MpUKJIaaHbIX 3aj/ladax.

BTopas npousBojaHas, €€ TreoMeTpUYecKHuil U (PUIUUYECKUH CMBICIH.
HaxosxaeHne ckopocTH ISl IIporiecca, 3a1JaHHOTO GopMyIoi 1 rpauKoMm.

ITepBooGpa3Hass u wuHTerpaji. IIpumeHeHne omnpeaeNeHHOro WHTerpaia s
HaxXOXKJIEHUs IUIOIaaAu KpuUBOJMHEWHOW Tpaneuuu. Popmyna Hprorona—IleitOHuna.
[Ipumeps! npuMeHeHUsT UHTErpaia B (PU3UKE U TE€OMETPHUH.

Ilpakmuueckue 3anamusi.

YucioBasi MOCIEA0BAaTEIbHOCTh, CHOCOObI €€ 3aJaHusl, BBIYHUCIJICHUS YJIECHOB
nocyuenoBarenbHocTu. Ilpenen mocnenoBarenbHOCTH. beckoHeuHo yObIBaromias
reoMeTpuyecKas IIporpeccusi.

IIpon3BoagHasi: MEXaHUYECKHUI U T€OMETPUYECKHUI CMBICII IPOU3BOTHOM.

VYpaBHeHue KacaTteabHOM B oOmiem Buzae. IlpaBuna u  dopmyibl
nudepeHpoBaHus, TaOIUIAa TPOU3BOHBIX JIEMEHTAPHBIX (DYHKIIHHI.

HccnenoBanme ¢(yHKOHMHM C TOOMOINBIO ITpou3BoAgHOM. Haxoxaenue
HanOOJIBIIEr0, HAMMEHBIIIETO 3HAYEHUSI U SIKCTPEMaAJIbHBIX 3HaY€HUN (QPYyHKIUU.

HNuTterpan u nepBooOpaszHas. Teopema Hrprorona—IJleiiOnuna. Ilpumenenue
HHTEerpajia K BBIYHUCIICHUIO (PU3NUYECKHUX BEJIMYMH U IUIOMIAAeH.

YPABHEHUS U HEPABEHCTBA.

Ypaenenua u cucmemvr ypaemenuni. PanmoHanbHBIE, UPPALNOHAIBHBIC,
IOKa3aTeIbHbIE U TPUIOHOMETPUYECKHUE YPaBHEHUS U CUCTEMBI.

PaBHOCHMIIBHOCTE YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE NpHUEMBI UX pelIeHUs (pa3I0KeHHE Ha MHOXXUTEIIH, BBEJICHHUE
HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, F'pauuecKuii METO/1).

Hepaeencmea. PammonasnsHsle, UppALMOHAJILHBIE, I10Ka3aTeIbHbIC U
mpucoHomempudyeckue HepaBeHCTBAa. OCHOBHBIE NPUEMbI UX PEIICHHUS.

Hcnonvzosanue ceoiicmeé u 2paukoé Qynkyuil npu pewienuu ypasHeHuil u Hepa6eHCme.
Meton unTepBasnoB. M300pakeHHe Ha KOOPJAMHATHOM IUIOCKOCTH MHOXECTBa pPEIIeHUN
YPaBHEHUUW U HEPABEHCTB C IBYMsI IIEPEMEHHBIMU U UX CUCTEM.

ITpuknanabsie 3aga4du.

IIpumMeHeHne MaTeMaTU4EeCKHUX METOHOB JUIsl PELIEHUs COAEPKATEIBbHBIX
3aJa4 U3 pa3IudHbIX 00JacTe HAYKH U ITPAKTHUKHU.

HNuTepnperanus pe3yibrara, y4eT peajlbHbIX OTPAHUYCHUN.
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I Ipakmuueckue 3anamus.

Kopuu ypaBuenwuii. PaBHOCHIIBHOCTE ypaBHEeHHU. [IpeoOpazoBaHne ypaBHCHUH.
OcHOBHBIE IPUEMBI PELICHUs YpaBHEHUH. Pellienne cucteM  ypaBHEHMU.
Hcnonb30Banue CBOUCTB u TrpaduKOB (PYHKIIUH I pEIICHUS yPaBHCHHUU H
HEpPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTHKA ¥ TEOPUS BEPOATHOCTEIA.
DJIeMeHTbl KOMOMHATOPHUKH.

OcHOBHBbIE MOHATHUSI KOMOMHATOPHUKHU. 3a/1auM Ha MOJICUET YHUCJIa pa3MEIICHHUH,
IIepECTaHOBOK, coueTaHuil. PerieHue 3ana4y Ha nepebop BapuaHTOB.

dopmyna 6uHoma Herotona. CBolicTBa OMHOMHHAIBHBIX KO3((HUIIMEHTOB.
Tpeyronsauk Ilackasns.

JJ1eMeHThI TEOPUHM BEPOATHOCTEI.

CoObITHE, BEPOSITHOCTH COOBITHS, CII0KEHUE U YMHO>KEHHE BEPOSITHOCTEH.

Ilonamue o Hezasucumocmu cobvimuu. /Juckpemmnas cay4auHas 6elIuyduHd,
3aKoH ee pacnpedenenus. Hucnosvie xapaxmepucmurku OUCKPEemMHOU CAYUYAUHOU
genuqunsl. Ilonsamue o 3akone 6oabuUX Yuce.

J1IeMeHThI MAaTEMAaTHYECKO CTATHCTHKH.

IlpencraBienue NaHHBIX (TAOJHIIBI, AHArpamMMbl, TpadUKH), ceHepalbHdAsl
COBOKYNHOCM®b, 6blOOpKaA, cpeoHee apupmemuueckoe, meouana. Ilonamue o
3aoauax mamemamuiyeckou CmamucmuKu.

Pewenue npakmuueckux 3a0ay ¢ NPpUMEHEeHUEeM 8EPOSINMHOCIMHbIX MeNnOoO08.

Ilpakmuueckue 3aHamusi.

Hcropus pazButusi KOMOMHATOPHUKH, TEOPUH BEPOSATHOCTEN M CTAaTUCTUKU U
WX POJIb B Ppa3IMUYHBIX cdepax dYeJOoBEUEeCKONH IKu3HedesTelIbHOCTH. IlIpaBuia
KoMOuHaTopuku. PemieHne koMOMHATOpPHBIX 3anad. Pa3melnieHusi, coyeTaHUs U
IIEPECTAHOBKH.

bnaom HperoTtona n tpeyroneHuk Ilackans. IIpukinangsesie 3agagu.

Knaccnueckoe onpeneneHne BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMA O
CyMMeE  BeposiTHOCTEW. Bepruucinenue  BepositHocTed.  Ilpuknannele  3agaum.
IIpencraBineHue YMCIIOBBIX NaHHBIX. lIpukinaaHble 3amadu.

I'EOMETPUA

IIpsiMble U IVIOCKOCTH B IIPOCTPAHCTBE.

B3aumMmHoOe pacnonokeHue AByX HpsIMBIX B npoctpaHcTBe. [lapannensHOCTh
IPsIMOU U IUIOCKOCTHU. IlapanienbHOCTh IIIOCKOCTEMN.

IlepnieEAUKYJIAPHOCTE OPSIMON M IUIOCKOCTHU. IlepneHauKynsip U HaKJIOHHas.
Yroa Mexay npsiMOM U INIOCKOCTBIO. JIByrpaHHBIM yIOJI.

VYo MeXay IIIOCKOCTIIMHU. [ lepneHIuKyJISIpHOCTh ABYX IIJIOCKOCTEM.

I'eomeTpuueckue mnpeoOpa3oBaHUs NPOCTPAHCTBA: IapayIeNbHBIA IIEPEHOC,
CHUMMETPHUS OTHOCUTEIIBHO IJIOCKOCTH.

[TapanmenbHO€ mNpOeKTHUpOBaHUE. [l10wWadsb OpMmMoOcOHANILHOU NPOEKYUU.
N3o00pakeHue npoCcTpaHCTBEHHBIX (UTYP.

Ilpaxkmuueckue zanamusi.
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IIpu3Haky B3aMMHOIO PAaCHOJIOKEHUSI HNPSMBIX. YTOJ MEXIY HpPSIMBIMHU.
B3aumMHoe pacrnosioxkeHue npsiMbIX U Iiockocteu. [lepnenaukysisip u HakJIOHHAas K
IUIOCKOCTH. YTOJ MEXAYy IMIpsIMOM M IUIOCKOCTBIO. TeopemMbl O B3auMMHOM
PAcCIIOJIOKEHUH PSIMOU U INIOCKOCTH. Teopema o TpexX IepneHAuKyJIsipax.

IIpu3Haku U CBOMCTBA NAapaJUICIIbHBIX U IIEPIIEHAUKYISAPHBIX IIJIOCKOCTEM.

PaccrossHne OT TOUKH IO INIOCKOCTH, OT MPSIMOMN JI0 INIOCKOCTH, PACCTOSIHUE
MEXAY  IUIOCKOCTSMM, MEXJAY  CKpPEUIUBAIOIMIMMUCS  HNPSMBIMH,  MEXKIY
IIPOU3BOJIBHBIMU (PUT'YpaMHU B IPOCTPAHCTBE.

[TapannenpHOE NOPOEKTUPOBAHUE M €ro cBoHcTBa. Teopema o naowaou
OpPMOSOHANILHOU  NPOeKyuu MHO20Y20/IbHUKA. B3aumnoe pacnoJioKeHue
OPOCTPAHCTBECHHBIX (HUTYP.

MHOrorpaHHMKH.

Bepmunsbl, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmka. Mnocoepannvie yeibi.
Buinyxknvie mnocoepannuku. Teopema iunepa.

ITpuzma. Ilpamass w  Hmaxkaonunass ~ OpU3Ma. IlpaBunibHast  npu3Mma.
IMapamnenenunen. Kyo6.

IImpamuna. IlpaBunpHas nupamuaa. YcedeHHass NDupaMuaa. lerpasip.
Cummerpuu B KyOe, B napajulesieluIie e, B IPpU3Me U MUpaMHUJIe.

Ceuenus Ky0a, IpU3Mbl U IUPaAMUIbI.

IIpencraBienue o OpaBUIBHBIX MHOI'OIpaHHUKax (TeTrpa’ape, KyoOe,
OKTanApe, N0JICKaAdAPE U UKOCADIPE).

Tenan MOBECPXHOCTH BpalICHUS.

Hunuaap w kKoHyc. YcedeHHBIM KoHyc. OcHOBaHHWE, BBICOTa, OOKOBas
MIOBEPXHOCTh, oOOpa3yromiasi, pa3BepTka. OceBble ce4YeHUsI W  CE4YCHUS,
napauieJIbHbIE OCHOBAaHMUIO.

Iap u cepa, ux ceuenusa. KacarenpHast II10CKOCTh K cdepe.

HM3mepennst BreoMeTpHH.

OO0bem u ero uzmepenue. MurerpangpHas popmyiia oobema.

dopmynbel oObemMa KyOa, IPSIMOYTOJBHOTO TIapajuiejienunena, MNPU3MBI,
nuirHapa. PopmMysbl oObemMa NUpaMHuabl U KOHYycCa.

@opmynsl MIOHMIAAM I[MOBEPXHOCTEH LWIMHApPA W KOHyca. Dopmyiisl
o6beMa 11apa v riomaau chepsl.

I[MTomobue Ten. OTHOIICHUS TUJIOMIAJEH TOBEPXHOCTEM U OOBEMOB ITOJIOOHBIX
TeJl.

Ilpakmuueckue 3amnamusi.

Paznuunble BUABI MHOTOTpaHHUKOB. X n3o0pakenus. CeueHus, pa3BepTKU
MHOrorpaHHukoB. [lnomianes moBepxHOCTH. Buabl cuMMeTpuili B HPOCTPAHCTBE.
CumMmMmeTpusi Ten BpallleHUsT W MHOIOIpaHHUKOB. Brluncienwe momaneit u
00BEMOB.

KOOPAUHATBI 1 BEKTOPBI.
I[IpsimoyronpHas (iekapToBa) cMcTeEMa KOOpAUHAT B ITpocTpaHcTBe. Dopmysia
pacCTOsIHUS MEXy ABYMsI TOUKaMHU. Y paBHEHUS cPepbl, nI0CKOCMU U NPAMOI.

Bektoprsl. Moaynes BekTOopa. PaBeHCTBO BekTOpoB. CII0KE€HHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. PasznoskeHue BEKTOpa MO HaIlpaBJICHUSAM. YTOJI
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MeXay AByMmsi Bektopamu. IIpoekmnusi Bekrtopa Ha ock. KoopamHaTbhl BeKTOpa.
CkassipHOE NIPOU3BEAEHUE BEKTOPOB.

Hcnonp30BaHWE KOOPAWHAT U BEKTOPOB MNPHU PEHICHHUH MATEMaTHYECKUX U
MPUKJIAJHBIX 3a/1a4.

Ilpaxkmuueckue zanusamusi.

Bexkropel. [lenictBusa ¢ BekrtopaMu. JlekaproBa cucrema KOOpAMHAT B
OPOCTPAHCTBE.

VYpaBHEHHE OKPY>KHOCTH, c(epbl, IIIOCKOCTH. PaccTosiHne MeXay TOYKaMu.
JleicTBusT ¢ BEKTOpaMH, 3aJaHHbBIMU KoopauHaTtaMu. CKalsipHOE IPOU3BEAECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE OPAMOU M IUIOCKOCTH. Mcnonb30BaHHUE BEKTOPOB
OpHU J0KA3ATEIBCTBE TEOPEM CTEPEOMETPUH.

i1 BHEayJUTOPHBIX 3aHSITUW CTyAE€HTaM HapsiAy C pelIeHHuEM 3alad U
BBIIIOJIHEHUSI ITIPAKTUYECKUX 3aJlaHUM MpeiararoTcs TEMbl HCCIEI0BATEIBCKUX U
pedepaTuBHBIX pPabOT, B KOTOPBIX BMECTO CEpPUH OTHACIBHBIX MEJKHX 3adad |
YIpaXXHEHUN TIpejlararoTcsl CIOKETHBIC 3aJaHusl, TpeOyrolue JUTUTEeIbHON paboThl B
paMKax OJHOM MaTeMaTH4YeCKOM cuUTyalMuu. OTH TEMBblI MOTYT OBITh Kak
UHJIMBUAYaJIbHBIMU 3aJJaHUSIMU, TaK U T'PYIIIOBBIMU JJII COBMECTHOI'O BBIIIOJHEHUS
HMCCIIEIOBAHUS.

IIpumepnovte memol peghepamos (00K1a008), UCCICO06AMETbCKUX NPOCKMOG.

HenpepsiBHblEe n1poOU.

IIpuMeHeHne CII0KHBIX IPOLIEHTOB B DJKOHOMHUYECKHUX pacyeTax.
ITapannenbHOE TPOEKTUPOBAHUE.

CpenHue 3Ha4yeHUsI U UX IPUMEHEHHE B CTATUCTHUKE.
BekTopHOE 3a/1aHue NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CnoxeHrue rapMOHUYECKUX KojeOaHu.

I'padpnueckoe penienne ypaBHEHUII 1 HEPaBEHCTB.
IIpaBuibHBIE U NOJIYyTIPaBUIBHBIE MHOTOIPAHHUKHU.
Konuueckne cedueHust 1 UX NPUMEHEHHE B TEXHHUKE.
ITonsTne nuddepeHinana U ero NpUIOKEHUS.

CxeMbl HOBTOPHBIX UCTIbITaHUN bepHyu.

Hccnenosanue ypaBHEHUNU U HEPABEHCTB C  ITapaMETPOM.

2.1Ko1u4ecTBO 4acOB HA OCBOEHHE MPOrpaMMbl y4eGHOTI 0 nmpeaMeTa
[Tpodeccus CIIO 08.01.07 Mactep OOIIECTPOUTENbHBIX PAOOT SIBISETCS TEXHUYECKUM
npoduiemM npodeccuoHaTbHOTO 00pa30BaHMUS.

IIpu  peanmsaumu  cojepxkaHus  oOmeoOpa3oBaTeNbHOTO  y4eOHOro  IpeaMera
«MartemaTnkay B IpeJeax OCBOCHUS IPOTpaMMBbl MOJATOTOBKH KBAJITU(PUIIHPOBAHHBIX
padouux mnpodeccHuoHaAIBLHOIO OOpa3oBaHUsI y4yeOHas Harpy3ka OO0ydJaroluxcs
COCTaBJISIET:

. KonnyectBo
Bun y4e0Hoit padoThI
4acoB

O0BeM 0Opa3oBaTeNbHOM HArpy3Ku 342
O0s3arenbHas ayquTOpHas yaeOHas Harpy3Ka (BCero) 320
B TOM YHCIIE:

JIEKIUHU 320

MPAKTUYECKUE 3aHSITHSI
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KOHCYJIbTallun

16

IIPOMEXKYTOUHAA aTTCCTalusd 6 qbopMe IK3AMEHA

2.2.TemaTu4yecKoe MNJIAHUPOBAHUE

Bun yueOHoii paboTbl KosinyecrBo yacos
Aynurtopuble 3anaTus. Coxep:kanue 00ydeHus
BBenenue 4
Pa3BuTHe noHsITHUS O YUCITIC 14
Kophu, crerienn u jorapugmel 34
[IpsimbIe B IIOCKOCTH B TIPOCTPAHCTBE 26
KomGunaropuka 18
KoopaunHaThl 1 BEKTOPHI 24
OCHOBBI TPUTOHOMETPHUHU 40
dyskuuu U rpaduku 26
MHOrorpaHHHUKH U KPYyTIJIbIE TEJIa 34
Hagana MmaTemaTHaeckoro aHajaus3a 34
HMHaTerpan u ero npuMeHeHNue 20
DJIEeMEHTBI TEOPHUU BEPOSITHOCTEN U MaTeMaTHUECKON 18
CTaTUCTHUKH
YpaBHEHUA 1 HEPABEHCTBA 28
Hroro 320
Bcero Yposenn
Ne ypoka HaumeHnoBaHue TeMbl, 3aHATHS
4acoB OCBOEHMS
| KYPC, | cemecTp.
Beseoenue. 4
MaremMaTrKa B HayKe, TEXHUKE, JKOHOMHUKE,
1-2 MH(POPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKON 2 1
JeSITeTThHOCTH.
Lenwn u 3a1aun U3ydeHUst MATEMaTHKHU TIPU OCBOCHUHT
3-4 2 1
npogeccuu CIIO.
Pazoen 1. Pazeumue nonamue o uucne 14
5-6 JleficTBUTEIbHBIC YHCTIA. 2 2
7-8 Brinonnenue apudmMernueckux NeiCTBUIM HAJl YUCTaMH. 2 1
9-10 [TpuOamxeHHbIE BBIYMCIICHUS. 2 1
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HaxonmeHHe HpI/I6J'II/I}KeHHI>IX 3HAYCHHUH BEJIMYHH U

11-12 . . 2 3
MOTPEUTHOCTEN BEIYUCICHHUH

13-14 Mopynb unciia u ero cBorcrpa. Pemenue 3amay. 2 2

15-16 KomruiekcHbie uncna. 2 2

17-18 CpaBHEHHE YUCIIOBBIX BBIPAKECHUH. 9 1
IIpoBepounas pabora Nel.

Paszoen 2. Kopnu, cmenenu, nozapugpmut 34

19-20 HCTOpI/ILIC(iKOG BBCACHHC. 2 2
Kopens n-it crenenn. CBolCTBa paiiKajoB.

21-22 [IpeobOpazoBanue anreOpanyecKuX BhIPAKCHHM. 2

23-24 CTGHGHBUC JIeMCTBUTENBLHBIM TNoKa3zareneM. CBoiicTBa 2 2
CTETICHEH.

25.96 [IpeoOpa3oBanue BBIPAKEHUN, COACPIKAIINX PAJAUKAIIBI U 5 3
CTETICHH.

27-28 CpaBHeHUE KOpHEH U CTENEHEN. 2 2

29-30 Pemenue creneHHbIX YpaBHEHHH. 2 3

31-32 Pemennie nppanvoHaabHBIX ypaBHEHUH. 2 2

33-34 Pemrenue mokaszaTebHBIX YpaBHEHUIA. 2 3

35-36 Pemnrenue nmokazaTenbHBIX YPaBHEHHH U HX CHCTEM. 2 2

37-38 Pemenue npukiaaHbIx 3aa4. 2 1

39-40 Jlorapudmel. CBOHCTBa J0rapru(MOB. 2 3

41-42 Ilepexon oT ogHOTO OCHOBaHUS Jorapudma K Apyromy. 2 3

43-44 CpaBneHnue orapuMoB. ﬂOfapH(bMHpOBaHHe u 9 9
MOTEHIIPOBAHNE BBIPAKEHHIA.

45-46 Pemenne norapudmuueckux ypaBHEHHII. 2 2

47-48 Pemenune norapuMuveckux ypaBHEHHIA U HX CHCTEM. 2 1

49-50 [TpuGnuKeHHbIe BEIUMCIIEHUS U PELLICHUE PUKIIaIHBIX 5 3
3aad.

51-52 O6o006uienne marepuaia o paszaeny. Ilposepounas 9 9
pabora Ne2.

Pazoen 3. Ilpsamvie u naockocmu 6 npocmpancmee 26

53-54 OcCHOBHBIE IOHATHUS CTEPEOMETPUU. AKCHOMBI 2 3
CTepEOMETPUH.

55-56 [TapaniensHOCTH IPSIMO M TNIOCKOCTH. 2 3

57.58 Pemenue 3amau Ha MPUMEHEHHE aKCHOM CTEPEOMETPHH, 5 3
napajyIeIbHOCTh NPSIMOM U TIIOCKOCTH.

59-60 B3anMHoOe pacronokeHne MpsIMbIX B TIPOCTPAHCTBE. 5 5
HaxoxaeHue yrina Mexay npsMbIMH.

61-62 [TapamiensHOCTh MITOCKOCTEH. 2 2

63-64 Pemenue 3aau Ha NPUMEHEHNE [pPU3HAKA U CBOHCTB 9 9
MapauIebHBIX TUIOCKOCTEH.

65-66 Pemienue 3a1a4 Ha mapaIeTbHOCTh NPSMBIX U 9 3
mwiockocteil. IIpoBepounasi padora Ne3.

Il cemectp.

67-68 [lepneH TUKyNSIpHOCTH MPSIMOM U MIIOCKOCTH. 2 3

69-70 [lepnienaukynsp u HakiIoHHas. Teopema o Tpex 9 3
MePIICHIUKYIISpax.

71-72 Yroa Mexay npsiMOi U TNIOCKOCTBIO. 2 3

73-74 JIByrpansslii yrou. [lepneHIuKyaIsspHOCTb TUIOCKOCTEH. 2 2

75-76 Paccrostamst B mpoctpancte. [TapaimienbHoe 2 2
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MIPOEKTUPOBaHUE. Teopema o niouaou opmo2oHAIbHOU
NpOeKyuU MHO20Y20N1bHUKA.

B3aumnoe pacnonoxeHue npocTpaHCTBEHHbBIX (puryp.

7718 IIpoBepounasi paGora Ned. 2 2
Pa3zoen 4. KomOunaropuka 18
79-80 Hcropus pa3BUTHSI KOMOWHATOPUKH U €€ POJIb B 5 1
pa3NUYHbBIX chepax YeTOBEUECKON KU3HECATEIbHOCTH.
81-82 OCHOBHBIE TIOHSTHS, IIPABUIIA KOMOMHATOPUKH. 2 3
83-84 Pemenue 3amau Ha mepecTaHOBKH. 2 2
85-86 Pacuer uncna pazMenieHuid. 2 3
87-88 Haxoxxnenne ynciaa coueTanui. 2 3
89-90 Pemenne koMOMHATOPHBIX 3a/1a4. 2 3
91-92 Perrenne KOMOMHATOPHBIX 3a]1a4. 2 2
93-94 bunom Herorona u tpeyroasuuk [lackas. 2 2
95-96 Pemenue npuknannaeix 3anad. [IpoBepounasi pagora Ne5. 2 2
Pazoen 5. KoopauHaThl 1 BEKTOPbI 24
97-98 BekTopsl B mpocTpaHCTBE. 2 1
99-100 CrnoxeHre ¥ BRIYMTaHHE BEKTOPOB. Y MHO)KEHHUE BEKTOPA 9 9
Ha YHUCIIO.
101-102 | Pemenue 3a1a4 Ha IEHCTBUS C BEKTOPAMH. 2 2
103-104 | KomrmuianapHbI€ BEKTOPBI. 2 2
105-106 | IIpsimoyronbpHast cCUCTEMa KOOPIMHAT B IPOCTPAHCTBE. 2 2
107-108 | KoopamHAaThl TOYKH ¥ KOOPAWHATHI BEKTOPA. 2 3
109-110 | Pemenue npocTedmunx 3aqad B KOOpIUHATAX. 2 3
111-112 | CkansapHOE MPOU3BEIACHUE BEKTOPOB. 2 3
113-114 | BeluncieHue yrioB MeXy NPsIMBIMH U TUIOCKOCTSIMHU. 2 3
115-116 VYpaBHeHHE OKpYXHOCTH, cdepsl, mIockoctTu. BekropHoe 2 1
ypaBHEHHE IPSIMOM U MIIOCKOCTH.
117-118 Vcnonp30BaHne BEKTOPOB TPH T0OKA3aTEIBCTBE TEOPEM 5 1
CTepEOMETPUH.
119-120 O600mmenue matepuaia no pasaeny. [ipoBepounas 2
padora Ne6.
Pa3zoen 6. OCHOBBI TPUTOHOMETPUH 40
121-122 | OcHOBHBIE TOHATHS TPUTOHOMETPHUH. 2 3
193-124 Paz[HaHHLEﬁ METO/l M3MEPEHHS YIJIOB BPALICHHS H CBA3b C 5 3
rpaJlyCHON MepOH.
125-126 | OcHOBHbIE TPUTOHOMETPUUYECKHE TOXKAECTBA. 2 3
127-128 | ®opmyssl IpUBEACHUSI. 2 2
129-130 | ®opmyIIBI CIIOKEHHUS. 2
131-132 | ®opmysbl yABOEHHUS. 2 3
133-134 | ®dopMyITbI MOJIOBUHHOTO YTJIA. 2 3
135-136 [IpeoOpa3oBanue CyMMBbl TPUTOHOMETPUUYECKHUX (PYHKIIUI 9 3
B IPOM3BE/ICHHUE.
137-138 Hpeo6p21301saHHe MIPOU3BEICHUS] TPUTOHOMETPUUECKUX 9 3
GyHKIMI B CymMMYy.
139-140 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI. 9 9
KonTpoJsbHas paGora Nel.
Il KYPC, Il cemecTp.
1-2 IIpocreiime TPHroHOMETPUUECKHUE YPAaBHEHUSI. 2 2
3-4 Pemenue nmpoctedmmx TpUrOoHOMETPUUECKUX YPAaBHEHUH. 2 2
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5-6 TpuronomeTpuyeckre HEpaBEHCTRA. 2
7-8 ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHCIa. 2 3
9-10 Pemenre TpUroHOMETPUYECKUX YPaBHECHUMN. 2 2
11-12 Penienuie TpUroHOMETPUUECKUX YpaBHEHUI. 2 2
13-14 Pemenre TpUroHOMETPUYECKUX YPaBHECHUMN. 2 3
15-16 Pemenne npocTenmmx TPUroHOMETPUIECKUX 5 5
HEPABEHCTB.
17-18 BBenenue BcrmoMoraTeabpHOro yria. 2 2
19-20 O60061enue matepuana no pasnaeny «OCHOBBI 9 9
TpuroHoMerpun». Ilpopepounas padora Ne7.
Pazoen 7. ®yuxkuuu u rpapuku 26
21-22 [Ipumepsl 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B 9 1
peabHBIX MPOIECCAaX U3 CMEKHBIX AUCIUILINH.
23-24 Oynkus u ee rpaduk. O6macTh onpeaesIeHus | 9 9
MHOYECTBO 3HAUCHHUH (DYHKITHH.
25-26 CaoiicTBa GQyHKINH. 2 2
27-28 [IpeoOpazoBanue rpadukoB QyHKIHA. 2 1
29-30 O6patnas ¢yukuus. ['padux o6patHoil pyHKIMM. 2 1
UccnenoBanune Gpynkuuii. CBoKcTBa THHEHHOM,
31-32 KBaJIpaTUYHOM, KyCOUHO-IMHEHHON U ApOOHO-TMHEITHON 2 1
GyHKIHH.
33-34 CrenenHas, Moka3aTelbHas 1 Jorapugmuyeckas QyHKIIH 2 2
35-36 [Ipumenenue CBOMCTB (PYHKIIMIA IPU pEIICHUH YPaBHEHUIN 5 2
Y HEPaBECHCTB.
37-38 [IpencraBieHne YUCTOBBIX JAHHBIX. 2 1
39-40 HenpepsiBable u nepuoanyeckue ¢pynkiuu. CBoiicTBa U 9 3
rpadMKu CHHYCa, KOCHHYCa, TAHT€HCA M KOTAHTeHCa
41-42 [IpumeHeHue CBOMCTB TPUTOHOMETPUUECKUX (QYHKIUI 5 5
IIPU PEUICHNH 33/1a4.
43-44 OOpaTHble TpUrOHOMETpUYECKHEe QYHKIIMH, UX CBOMCTBA U 2 1
rpaguKu.
45-46 INapmonnueckue konebanus. Pemenue npukiaaHbIx 2 1
3ama4. IlpoBepounasi pabora Ne8.
Pazoen 8. I'eomeTrpuueckue Tejia 20
47-48 I'eomeTpus u apxutekTypa. [I1aTOHOBBI U apXUMETOBHI 5 1
Tena.
49-50 ITpu3Ma, nupamMuga U UX pa3BepTKHU. 2 2
51-52 Kpyrisle Tena 1 ux pa3BepTKHu. 2 2
53-54 ITocTpoeHme CeUCHMIA. 2
55-56 Pemrenue 3a1ay Ha MHOTOTpaHHUKM. 2 2
57-58 Pemenwie 3a1a4 Ha Tena BpaICHHS. 2 3
59-60 Pemienue 3a1a4 Ha BIMCaHHBIE U OMIMCAHHBIE 9 3
T€OMETPHUECKHUE Tela.
Teopema Menenas g rerpasapa. Ilposepounas
61-62 2 2
padora Ne9,
IV cemectp.
63-64 CuMMeTpus MPOCTPAHCTBEHHBIX Tell. 2 2
65-66 O6061menne o teme «I'eoMeTprueckue Tenay. 2 2
Pazoen 9. Hauana MaTeMaTH4Y€eCKOr0 aHAJIN3A 34
67-68 UwucnoBas mociaea0BaTebHOCTD U €€ IpeJied. 2 1
69-70 [Tonsitue nponsBoaHoM. [IpaBuna auddepennupoBaHusl. 2 2
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71-72 [Tpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA. 2 3
73-74 Brruucrienue mpou3BOAHBIX JIEMEHTAPHBIX M CI0KHBIX 2 5
GhyHKIHIA.
75-76 I'eomeTpruyeckuii CMbICI IPOU3BOAHOM. 2 2
77-78 Pemenue 3a1a4 Ha HaXOX/I€HUE ypaBHEHUS KacaTeIbHON 2 2
K rpaduKy QyHKIHH.
79-80 DuU3HYECKUI CMBICI TPOU3BOTHOM. 2 2
81-82 HaxoxxaeHre npoMeKyTKOB MOHOTOHHOCTH (DYHKIIHH. 2 3
83-84 Heo6xoanMoe 1 10CTaTOYHOE YCIIOBHE HKCTPEMyMa 2 3
byHKIHH.
85-86 Bropas npousBoHas, ee reoMeTpUIecKuil 1 (hru3nIecKuii 5 5
CMBICII.
87-88 [Tpumenenne nuddepeHnnanbHOro NCUUCICHUS K 2 2
UCCIIETOBAHUIO (DYHKITHH.
89-90 HccnenoBanme GpyHKIMK U TOCTPOCHUE €€ rpaduka. 2 2
91-92 Haxoxaenne HauOombIIero 1 HaMMEHbILIET0 3HAYCHHS 9 9
GyHKIHN.
93-94 Haxoxaenne HauOobIIero 1 HauMEHbILIET0 3HAYCHHS 9 2
GyHKIHN.
95-96 HenpepwiBHOCTH QyHKITHU. 2 1
97-98 Hcnonb30BaHre MpOU3BOAHON AJIs1 HAXOXKICHUS 9 1
HAWITYYIIErO PEHICHUs B IPUKJIAIHBIX 3a/1a4aXx.
88-100 O60061enue matepuana no pasnaeny. Ilposepounas 9 9
pabota Nel(.
Pazoen 10. UnTerpan u ero npuMeHeHuUe 20
101-102 [TonsTue nepBooOpasznoi. [IpaBuina HaxOXKICHUS 2 3
1EpBOOOPA3HBIX.
103-104 Fe(iMeTpH%CKI/Iﬁ cMmbici uHTerpana. @opmyna Herorona- 5 5
JleitOHunA.
105-106 | Berumcienue onpeaeneHHOro HHTErpaa. 2 2
107-108 | Boruncienue onpeeaeHHOro HHTerpaa. 2
109-110 [IpumeHeHne ONpeAETICHHOTO MHTErpasa Juis 5 3
HaXO0XKJICHUS UIOIIAN KPUBOJIMHEWHON TpaneltH.
111-112 | HaxosxaeHwue rmiomaan (GPUTypsl ¢ TOMOIIBIO HHTErpaJa. 2 2
113-114 | Haxoxxaenue miuomaan GUrypsl ¢ MOMOIIbIO HHTETpaa. 2 2
115-116 Brraucnienue paboThl, iepeMenieHus, Macchl Teja ¢ 5 1
MIOMOIIBIO OTIPENIETIEHHOr0 HHTErpaa.
117-118 | Pemenue npukiaJHbIX 3a/a4. 2 1
119-120 O600menue matepuaina o pasaeny. [ipoBepounas 9 9
padora Nell.
Pazoen 11. U3mepeHusi B reoMeTpHH 14
IlonsaTue mIomanyu U 00beMa, HX CBOKMCTBA.
121-122 | ®opmynbl 06beMa U TUIOIMIAN TOBEPXHOCTH 2 3
MHOTOTPaHHHUKOB.
193-124 Beruuciienue o6bema 1 III0maau MOBEPXHOCTH 9 1
MHOTOTPaHHHUKOB.
195-126 ®opmyiiel 00beMa U IO TOBEPXHOCTH KPYTJIIBIX 9
TEJL
197-128 Brraucienue miomaay moBepXHOCTH TeOMETPUICCKUX 9 9
TeJl.
129-130 | Beruncienue oObemMa KpYTIiIbIX TEIL 2 2
131-132 | [lonoOue ten. OTHONIEHUE MJIOUIA I TOBEPXHOCTEH U 2 1
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00BEMOB ITONOOHBIX TE.
133-134 | Pemenue 3anay. KonTpoabHasi padora Ne2. 2 2
111 KYPC, V cemectp
Pazoen 12. Teopusi BeposiTHOCTEH 18
1-2 Hcropus pa3BUTHS TEOPHH BEPOSATHOCTEH U CTATUCTHKH. 2 1
3-4 Kiaccuueckoe onpenenenue BepositHoctu. CBOMCTBA 2 3
BEPOSTHOCTH.
5-6 CrnosxeHue BEpOsSITHOCTEH. 2 2
7-8 HezaBucrumepie cOObITHS. Y MHOKEHHE BEPOSITHOCTEH. 2 2
9-10 Perrenue 3a/1a4 Ha BBIYMCIICHUE BEPOSTHOCTEH. 2
11-12 Pemrenue 3a1ay Ha BBIUKCIIEHUE BEPOSITHOCTEH. 2 2
13-14 DJIeMEeHTHl MaTEeMaTUYECKOM CTATUCTHUKHU. 2 2
15-16 Vcnonp30BaHne CTaTUCTUKU TPU PEIICHUH TPHKIATHBIX 2 1
3azad.
17-18 Hcnonp3oBaHne BEPOSITHOCTEH MPHU pEIICHUH 9 9
npukiagHeix 3a1a4. IlpoBepounas paGora Nel2.
Pazoen 13. YpaBHeHUs] H HEPABEHCTBA 28
19-20 KopHuu ypaBHeHMil. PaBHOCHMIIBHOCTD YpaBHEHUN. 5 3
OcCHOBHBIE IPUEMBI PEIICHNS YPaBHEHUH.
21-22 CucTeMbl ypaBHEHUI. 2 3
23-24 Hcnonbp3oBanue CBOE/'ICTB U rpadukoB GyHKIUN TTPU 2 2
pelIeHnr ypaBHEHUI.
25-26 Hepasencraa. 2 3
27-98 Hcnonb3oBanue cBOMCTB U rpadukoB PyHKINI TPH 9 9
pelIeHIH HEPAaBEHCTB.
29-30 VYpaBHEHHs U HEPABEHCTBA, COJIEP>KaIe HEU3BECTHYIO 5 5
10JT 3HAKOM MOJTYJISI.
31-32 Perienue panioHabHBIX YpaBHEHHH, HEPAaBEHCTB U MX 5 5
CHCTEM.
33-34 Perienue uppanmoHanbHbIX YpaBHEHUH, HEPAaBEHCTB U UX 5 1
CHCTEM.
35-36 Pemienue nokazaTesbHbIX YypaBHEHUH, HEpaBEHCTB U MX 5 5
CHCTEM.
37-38 Pemenue norapupMuyeckux ypaBHEHU, HEPABEHCTB U 5 5
UX CHUCTEM.
39-40 Pemniennie TpuroHOMeTpUYECKUX YPABHEHUH. 2 3
41-42 Peniennie TpPUrOHOMETPUYECKUX HEPABEHCTB. 2 2
43-44 Hcnons3oBanue CBOVﬁCTB u rpa¢uKoB QyHKUIUN A5 2 2
peleHys ypaBHEHUH U HEPABEHCTB.
45-46 O600mmenne matepuaia o pasaery. KonrpoabHasi 9 2
padora Ne3.
Hroro: | 320

Jlis  XapakTepUCTUKU YpPOBHS OCBOGHHMS Yy4eOHOro Marepualla HCIOJIb3YIOTCS —CIeAYIOLe
0003HaUEHMUSL:

1 — o3HakOMUTENbHBIN (Y3HaBaHUE PaHEe U3YUYEHHBIX 00BEKTOB, CBOWCTB);

2 — PpenpoayKTUBHBIA (BBIIOJIHEHUE JIEATEIBHOCTH MO0 00paslly, MHCTPYKIMH WM TOJ
PYKOBOJCTBOM)

3 — TPOAYKTHBHBIN (IUIAHUPOBAHHE W CAMOCTOSATENBHOE BEHIMOJIHEHUE ICSITEIBHOCTH, pEIICHUE
pOoOJIEMHBIX 33j1a4)

21



3. XAPAKTKPUCTHUKA OCHOBHBbIX BUJIOB AEATEJIBHOCTHU

OBYYAIOIIUXCA

Conepixanne
o0yyeHus

XapaKTepucTHKA OCHOBHBIX BH/IOB /IeSiIT€IbHOCTH CTY/€HTOB (Ha
YPOBHe y4eOHBIX JeiCTBHIA)

BBenenue

O3HaKOMIJICHUE C PO MATEMAaTHUKHM B HAYKE, TCXHUKE,
OKOHOMHMHMKE, I/IH(l)OpMaI_II/IOHHI)IX TEXHOJIOTUAX U HpaKTquCKOﬁ
ACATCIIbHOCTH.

O3HaKOMIJICHHE C oesiMM M 3aJjladyaMM U3YUYCHHUSA MATCMATHUKHN

AJITEBPA

Pa3Burue
MOHATHSA O
qHcIIe

Bemonnenne apudMeTHdecKuX JICHCTBUU HAJ YHCIAMM,
codeTasi YCTHbIE U TUCbMEHHBIE TPUEMBI.

Haxoxxaenue OPHUOIIMKESHHBIX 3HAYCHUM BCIIUYHUH "
MOT'PEITHOCTEN BBIYHCICHUN (a0COJIIOTHOW MW OTHOCHUTEIIHBHOM);
CpaBHEHHE YHUCIJIOBBIX BBIPAKCHUIM.

Haxoxxnenne ommOOK B NOpeoOpa3oBaHUSIX H BBIYUCICHUSIX
(OTHOCHTCS KO BCEM IIYHKTaM HOPOTPaAMMBbI)

Kopnn,
CTeleHH,
Jorapu(pmbl

O3HakoOMJIGHHUE C NOHSITHEM KOpHsI N-H CTENeHU, CBOWCTBAMU
paayKaloB U IIpaBUJIaMU CPAaBHEHUsI KOPHEM.
dopMyIHMpOBaHUE ONPEAECIJICHUsST KOPHS M CBOWCTB KOPHEH.
Bpruncienue U CpaBHEHHE KOPHEM, BBIIOJHEHHE IIPUKUIKH
3HaueHust KopHs. [IpeoOpa3zoBanne 4UCIOBBIX U OyKBEHHBIX
BBIPAYKEHUM, COAEpIKAIIMUX paJuKalibl. BeIOJIHEHHE pacyeToB
no d¢opMmyiiaM, COJAECpXKaIIUM  paJuKalbl, OCYIIECTBIISs
HEO00XO0JMMbIE MTOJACTAHOBKHU U IIpeoOpa3zoBaHUs.

OnpenesieHne pPaBHOCWIBHOCTH BBIPAKEHUNW C paauKaJaMH.
Pemenne mppanMoHaIbHBIX YpPaBHEHUN.

O3HakoMJIECHHWE C IIOHATHEM CTENEHU C JEHCTBUTEIBHBIM
nokasareseM. HaxoxaeHue 3Ha4Y€HUU CTEIICHW, HUCIIOJIb3Yysl IIPHU
HEOOXO/MMOCTH HHCTPYMEHTAJIbHbIE CpEJCTBA. 3arucbIBaHUE
KOpPHSI N-ii CTETIEHU B BUJIE€ CTEIICHHU C JPOOHBIM MOKa3aTeJIeEM U
Ha00OpOT.

dopmynupoBaHUE CBOMCTB CTEINEHEH. BhIUUCIEHUE CTEIIEHEN C
palMOHAJIBHBIM MOKA3aTEJIEM, BBINIOJIHEHNUE NMPUKUIKN 3HAYECHUS
CTENEHU, CPABHEHHUE CTEIICHEU.

IIpeoOpa3zoBaHue 4YHCIOBBIX M OYKBEHHBIX BbIpaK€HUH,
COoIepKalluX CTENEeHH, IPUMEHss1 cBoucTBa. Pemenue
MOKa3aTeJIbHBIX YPAaBHEHUMN.

O3HakOMJIECHHME C IIPUMEHEHHEM KOpPHEW W CTENeHeu IpHu
BBIYHCJICHUHU CPEIHUX, NEJICHUN OTPE3KA B «30JIOTOM CEYECHHUMN.
Penienne NpyuKiIaJHbIX 3a/1a4 HA CJIOXKHBIE ITPOIIEHTHI

IIpeoGpa3oBanne
aJare0pamyecKux
BbIpaKEeHHI

BrimomneHnne  mpeoOpa3oBaHUN  BBIpAXKEHHUM, MOPUMEHECHHE
dopmyIt, cBA3aHHBIX CO CBOMCTBAMH CTENEeHEH U TorapudMoB.
Omnpenenenue obGactu JIOTTY CTUMBIX 3HAUYCHUH
norapupmMudeckoro BeIpakeHusi. PemnieHune norapudmMHUIECcKUX
YpaBHCHUMN

OCHOBbI TPUTOHOMETPUH
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OcHOBHBIE

I/I3y‘-ICHI/I€ paaraHHOTO MCTOAAa U3MCPCHUS YIJIOB BpallICHUA U

NOHATHSA WX CBSI3U C TpaaycHOU mepoii. M300pakeHne yriioB BpamieHUs
Ha OKpPYXHOCTH, COOTHECEHHE BEJIUYMHBI yIjla C €ro
pacIoJIOKECHUEM.
dopmMyIupOBaHUE onpeneaecHum TPUTOHOMETPUYECKHUX
¢yHKUIMN 11 YyIJIOB OOBOPOTAa M OCTPBIX  YIJIOB
OPSIMOYTIOJBHOT'O TPEYTrOJIbHUKA u 0OBsICHEHUE ux

OcHOBHbIE TPHUTO-

IIpuMeHeHne OCHOBHBIX TPUTIOHOMETPUYECKUX TOXKIECTB IJISA
BBIUMCJICHUSI 3HAYCHUNW TPUTOHOMETPUYECKUX (PYHKIIMH 1O

HOMETPHYeCKHe €
TOK/IECTBA OAHOH M3 HUX
Ipeobpazosa- HN3yuyenne OCHOBHBIX (OPMYJI TPUTOHOMETPUH:  (HOPMYJIBI

HUSA NPOCTeHINX
TPUTOHOMETpHYeC-

KHX BBIPaKEeHUM

CJIOKEHHUsI, YABOECHMUsI, IPEOOpa30BaAHUs CYMMBbl TPUTOHOMETPUY-X|
(GyHKIMiiT B mDpous3BeleHHME W OPOU3BEACHHUS B CyYMMY W
IPUMEHEHUE IIPU BBIYHMCIICHUM 3HAYCHUSI TPUTOHOMETPUUYECKOIO
BBIPA’KEHUS U YIIPOILIEHUS €TO0.

O3HakoOMJIEHHE CO CBONMCTBAaMHM CUMMETPUH TOYEK Ha €OUHUYHOU
OKPY>XHOCTH U IPUMEHEHHE UX JJIsI BBIBOAA (POPMYJT TIpUBEACHUS

Tpocreiimue Pemmierne mno dopmysiaMm H  TPUTOHOMETPHUECKOMY KPYTY
TPUTOHOMETpPHH- OpPOCTEHUIINX TPUTOHOMETpUYECKUX ypaBHeHHUU. [Ipumenenue
— O0IIMX METOJIOB peNIeHUus ypaBHEHUU (IPUBEJICHHUE K
ypaBHeHHs] W JIMHEHHOMY, KBaJApAaTHOMY, METOZ PA3IOMKEHUs HA MHOXHTENN,
nepasencmea | 3AMEHPI MePEeMEHHOW) TpH PEUICHUU TPUTOHOMETPUUCSCKHUX
ypaBHEHUH. YMEHHE OTMeYaTh Ha KPYre PElICHHUs] MPOCTESHIINX
TPUTOHOMETPUYSCKUX HEPABCHCTB
ApKcunye, OSH&KOI\EJIGHI/IG C MOHSTHEM OOpPATHBIX TPUTOHOMETPHUCCKHUX
APKKOCHHYC, ¢pyukumii. M3yuyenue omnpenelieHUud apKCHUHYyca, apKKOCHUHYcCa,
apKTaHTeHe apKTaHreHca 4Hcla, (popmynupoBaHue HX, H300paXEeHHUE Ha
—— €AUHUYHON  OKPY>XHOCTH, NOPUMEHEHHE TIpU  pEIICHUU
ypaBHECHUU
®YHKIUU, X CBOMCTBAUTPA®GUKHA
®ynxuum. O3HakoOMJIEGHHWE C  TIOHSATHEM  IIEPEMEHHON, IpuUMepaMu
MousiTHe o 3aBHCUMOCTEN  MEXJay  IlepeMeHHbIMH. (O3HakoOMJIEHHE C
nenpepeipHocTH | OHATHEM rpaduka, OMpe/eIieHue NPUHAIIC)KHOCTH TOYKH
bynKmm rpaduxky ¢Pyukuauu. OnpeneneHue 1o Qopmyse TpocTeuiei
3aBHCUMOCTH, BHJIa ee rpaduka. BeipaxxeHue no popmyiie oaHOU
NEPEMEHHOMN Yepe3 ApyTHe.
O3zHakoMIIeHHEe C ompeaeneHueM QyHKIUH, (GOPMYIUPOBAHUE
ero. Haxoxnenue oOsactu ormpeseneHusi U1 o0JIacTH 3HAYEHUN
CroijicTBa O3HakoMJIeHUE ¢ puMepamMi GyHKIIUOHAIIBHBIX 3aBUCUMOCTEN
dyHKumm. B pealbHBIX MPOIIECCaX U3 CMEXHBIX AUCIITUTUINH.
['paduueckas OSHUaKOMJ'IeHI/IeUC JIOKA3aTEILHBIMI PACCYKCHHAMH HEKOTOPBIX
uHTeprperanus | CBOHCTE JIMHEHHONH M KBAaApaTHIHOH (I)yHKLEI/II/I,v OpoBeACHUE
Tpumeps MCCIICIOBaHNsS  JTHHEHHOMH, KyCOYHO-JINHEHHOH, JpoOHO-
dynxumonan,- | JHHEHHON 1 KBapaTHIHOM (pyHKIIHN, TOCTpOSHHE UX TPaUKOB.

HBbIX 3aBHCHMOC-
Teil B peajbHbIX
npoueccax u
SIBJICHUSIX

IToctpoenne m ureHHWe TpaduKOB HccnenoBanue
bysHKIIN.

CocraBneHue BUAOB (QPYHKIUN IO JAaHHOMY YCJIOBHUIO, pEIIECHUE
3a7a4 Ha DKCTPEMYM.

Brinonmnenue npeoOpa3zoBaHuii rpadguka QyHKIHU

pyHKIIMH.
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OGpatuble N3yuenue nonamusi obpammuot ¢pynkyuu, onpesieiecHue BUAA U
dyHKIHH nocmpoenue epaguka obpamHou @QYHKYUU, HAXOHCOEHUe ee
obnacmu onpedeneruss u ooracmu 3HadeHutl. llpuMmeHeHue
CBOMCTB (DYHKIUH TPH HCCICIOBAHUU YPAaBHECHUNW W PEHICHUU
3a7a4 HaA 3KCTPEMYM.
O3HaKOMJICHHUE C TIOHSTHEM CJIOXKHOU (PYyHKIIHU
Crenennbie, Bpruncnenue 3HadyeHWM (QYHKIMA MO 3HAYCHUIO apryMeHTa.
noKa3aTeabHbIe, OnpenesieHue  TIOJIOKEHUST TOYKA Ha rpaduke TII0 €€
norapudmuueckue| KOOP/MHATAM 1 Hao00OPOT.
- Hcnonp3oBanne CBOWCTB (YHKIIMH MJIsI CpaBHCHHS 3HAUYCHHU
Tpuronomerpuyec| CTCTICHEH 1 JI0oTapru(dMOB.

Kue PyHKIUH.
OOpaTHble TpUro

I[TocTtpoenue rpadHUKOB CTEONEHHBIX W JIOrapU(PMHUICCKUX
bysHKOHN.
Pemenne nmoka3aTebHBIX U JIOTapUPMUYECKUX YPAaBHCHHUU U

HOMeTpHYecKHe

F— HEPaABEHCTB IT0 U3BECTHBIM aJITOPUTMAM. 5 5
O3HakoMJIEHHE C IIOHSITHEM HENPEPbIBHON NEPHOANUYECKON
¢bysxkummn, QopmynupoBaHue CBOWCTB CHHYCa M KOCHHYCA,
IMOCTPOEHUE UX I'paUKOB.
O3HaKOMJICHHE C TIOHSTHEM TapMOHHUYECKHUX KojeOaHuil Hu
OpuMepaMu TIapMOHHUYECKHUX KOJICOAHMM JUIsi OIIMCaHUs
OPOIIECCOB B (GU3HUKE U JPYTHUX O00JIACTSIX 3HAHUS.
O3HakoOMJIEHHE C TIOHSITHEM pa3pbIBHON II€PUOJIUYESCKON
bysKIMH, popMyIHpOoBaHME CBOWCTB TaHT€HCA M KOTAHTE€HCA,
IMOCTPOEHUE UX I'paUKOB.
IIpumenenue CBOWCTB (QYHKOUW JIsI CpaBHEHUS 3HAYCHUH
TPUTIOHOMETPUYECKUX (PYHKIIHI, pelIeHHsI TPUTOHOMETPHUYECKUX
YPaBHECHHIM.
Ilocmpoenue cpagpuxkoe obpamuvix MPUSOHOMEMPUULECKUX
@DYHKYUL U onpedenenue no epagpuKam ux ceOUCmsa.
BeinonHenue npeoOpa3zoBaHusi rpaduKOB

HAYAJIA MATEMATHYECKOTI'O AHAJIU3A
IMocaenoBarenn | O3HAKOMIJICHHE C MNOHATHEM YHCIIOBOW IIOCIIEIOBATEIIBHOCTH,
HOCTH cnoco0aMu ee 3aJaHusl, BBIYUCIICHUSIMU €€ YJIEHOB.

Os3naxomnenue ¢ nomsmuem npeoena Nnociedo8amelbHOCHU.
O3HaKOMJIEHHE C BBIUHUCIEHHEM CYMMbI OECKOHEYHOTO
YUCJIOBOTO psijia Ha IIPUMEPE BHIUYUCIIEHUSI CYMMBbI OECKOHEYHO
yOBIBaroIIe reoMeTpuyeckoil nporpeccuu. Pemnienue 3amau Ha
npuMeHeHue ¢GopMyabl CyMMbl OECKOHEYHO YObIBarolIeH
reOMETPUYECKOU IIPOrpeccuu
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IIpousBoanasi u
ee IpUMEHEeHHe

O3HakOMJIECHHE C TMOHSITUEM MNOpou3BoAHOW. WM3yueHue wu
opmynupoBanne ee MEXaHHYECKOTO0 U TI'€OMETPUUYECKOTO
CMBICJIa, WU3yYE€HUE ajropuTMa BBIYHUCICHHUS IMPOU3BOJIHON Ha
npuMepe BBIYUCICHUS MIHOBEHHOW CKOPOCTH €W YTIJIOBOTO
KoddpunmeHTa KacaTeabHOM.

CocraBneHue ypaBHEHUS KacaTeIIbHOW B O00OIlIEeM BHUJE.

YcBoeHUue npaBUII nudpepeHIpoBaHUs, TaOIHUITBI
OPOU3BOJIHBIX DJJIEMEHTAPHBIX (YHKIIUNA, IIPUMEHCHUE IS
nuddepeHnupoBanust  (QYHKIIUH, COCTABJICHHUS YpPaBHCHUS
KacaTelbHOM. M3yueHue TeopemM O CBSI3HM CBOWCTB (PYyHKIHMH U
Opou3BOJHOM, (opmynupoBka ux. [IpoBereHuHe ¢ MOMOIIBIO
MPOU3BOJIHOM HCCaeoBaHus (PyHKIIUH, 3aJaHHONW (DOPMYIION.
VcTaHoBJIeHHWE CBSI3U CBOWCTB (PYHKIMH M IIPOU3BOJHOM MO HX
rpadukam.

IIpumenenne OpPOU3BOAHOW IS  pelIeHUsl 3agad  Ha
HaxXO0’XJICHUE HaWOOJBIIECTO, HAWMEHBIIETO 3HAUYEHUS W Ha
HaXO0XKJIEHUE dIKCTpeMyMa

IlepBooOpa3nas u
HHTErpa

O3HaKOMJICHHE C TOHSTHEM HHTErpaja ¢ T[EPBOOOPA3HOM.
N3yuyenue mpaBujia BBIYMCIIEHUS TEPBOOOPA3HON M TEOPEMBI
Hrprorona— Jleiibauna.

Pemienne 3agay Ha CBsI3b OEPBOOOpa3HON U €€ IPOU3BOJHOM,
BBIUMCJICHUE IIEPBOOOpa3HON Ul AaHHOW ¢GyHKIHU. PenieHue
3a/ja4 Ha TpUMEHEHHE UHTEeTrpajia AJisl BBIYUCICHUsS] PU3NUESCKUX
BEJIMYUH U ILIOIAACH

YPABHEHUS 1 HEPABEHCTBA

YpaBHeHus u
CHCTEMBbI
ypPaBHEHU
HepaBencrBa
U CHCTEeMBbI
HEPaBEeHCTB ¢
ABYMSI
NepeMeHHbIMU

O3HakoMJIECHWE C IPOCTECUIINMH CBEICHUSAMHU O KOPHSIX
ajreOpandyeckux  ypaBHEHUN, MOHATHUSIMH  MCCIIEHOBAHUS
YPaBHEHUN U CUCTEM YPaBHCHUI.

HN3yueHue Teopun paBHOCWIBHOCTU YPAaBHEHUN U €€ MPUMEHEHUSI.
IToBTOpEeHME 3anmcu peneHus CTaHAapTHBIX YPaBHEHUM, IPUEMOB
npeobpa3oBaHusl ypaBHEHUU JJIsi CBEACHUSI K CTaHAAPTHOMY
ypaBHeHHIO0. PenieHue panydoHanbHBIX, WpPpallMOHAJIbHBIX,
NOoKa3aTeJIbHbIX U TPUTOHOMETPHUYECKHUX YPAaBHEHUHN U CUCTEM.

Hcnonp3oBanue cBOMCTB M rpadUKOB (PYHKLIUM IJIs1 perieHus
ypaBHeHUl. IIoBTOpEeHNE OCHOBHBIX IPUEMOB PELLIEHUS] CUCTEM.

Pemenne ypaBHEeHHMH C TIpUMEHEHHEM BCEX [PHUEMOB

(pa3no>xeHUsT Ha MHOXXWUTEJIM, BBEJECHUS HOBBIX HEU3BECTHBIX,

MOJICTAaHOBKH, Ipa)ueCcKOro MeToaa).

Pemrenne cucreM ypaBHEHHII C€ TIIPUMEHEHMEM Pa3JINYHbBIX
cnocoOoB. (O3HakOMJIEHHME C OOIIMMH BOIIPOCAaMH PEIICHUS
HEPABEHCTB U UCIIOJIb30BAaHHE CBOMCTB M IpadUKOB (PYHKIIHI TpU
pELIEeHNN HEpPaBEHCTB.

Pemienne HepaBEHCTB M CHUCTEM HEPABEHCTB C NPHUMEHEHHEM
pa3IuIHBIX CIOCOOOB.

Ilpumenenne wMaTeMaTH4YECKHUX METOIAOB JJIsI  pELICHUs
coAeprKaTeNbHBIX 3aJad W3 pPa3jIM4YHbIX oOjacTedl HAyKu U
OpakTUKU. HHTepnpeTrupoBaHHE pe3yJabTaTOB C Yy4YETOM
peanbHBIX OTPAaHUYECHUM

AJIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN 1 CTATUCTUKU
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OcHoBHBIE N3ydyenue npaBuia KOMOMHATOPUKHU W IHNPHUMEHEHHE IpHU
NOHATHUS peleHnn KOMOMHATOPHBIX 3a/1a4.
KomMOuHaTopuku | Pemmenne kKoMOMHATOpPHBIX 3a7lady METOJOM Iiepedopa U MO
IIPaBUIIy YMHOXECHUSI.
O3HaKOMJIEHHE C ITOHSITUAMHU KOMOMHATOPHUKU: Pa3MEILICHUSIMU,
COUYCTAaHUSIMHM, MNE€pecTaHOBKaMU u ¢GopMyJaMHa Ui UX
BBIYUCIICHUA.
OOBsicHeHHEe W OpUMEHEHHE ((OopMysT JIsI BBIYHCIICHUS
pa3sMElIeHNUH, IIEPECTAHOBOK U COYETAaHUH IIPU PEILICHUH 3a/1a4.
O3nakomiieHue ¢ OmHomom HperoToHa u TpeyroibHukoMm Ilackans.
Pemenne mnpakTU4eCcKHUX 3aJad C HUCIOJIb30BAHHEM IOHATHU U
MpaBuUJI KOMOWMHATOPUKHU
JJIeMeHTbI HM3ydyeHune KJIIaCCHUYECKOrO OMNPENCIICHUS BEPOSITHOCTH, CBOMCTB
TEOPHH BEPOATHOCTH, TEOPEMBI O CyMME BepoOsATHOCTEU. Paccmorpenue
BEPOSATHOCTEH IIPUMEPOB BBIYUCIECHUA BEpPOATHOCTEU. Pemnienne 3amad Ha
BBIYHCJICHUE BEPOSITHOCTEN COOBITHI
IIpeacraBienne | O3HAKOMJIEHHE C MPEACTABICHUEM 4YHCJIOBBIX HAHHBIX W HX
NAHHBIX(TA0IMIBI | XaPAKTECPUCTUKAMM.
AMATPAMMBI, Pemenne npakThueckux 3ajad Ha OOpaOOTKYy YHCIOBBIX
rpaguxu) JaHHBIX, BBIYUCIICHUE UX XapaKTEPUCTUK
I'EOMETPUA
IIpsmble n DopMyaupOBKa U IPUBEIACHUE [OOKA3aTECIbCTB IIPU3HAKOB
IJIOCKOCTH B B3aMMHOI'O  PACHOJIOKEHHUSA  HOPSIMBbIX u IJIOCKOCTEMH.
NPOCTPaHCTBE PacnioznaBanue Ha 4deprekax U MOIECIIAX Pa3jIU4YHbIX CIIy4acB

B3aNUMHOTO pacroyoKeHus OPsIMbIX U ILIOCKOCTEM,
apryMeHTHUPOBaHHUE CBOUX CY>KIECHUM.

@dOopMyIUpPOBAHHUE ONPEACICHUN, TMPU3HAKOB ¢ CBOMCTB
napajuleIbHbIX u NEePHEHANKYJIISAPHBIX IJIOCKOCTEM,
JABYTPAHHBIX U JIMHEWHBIX YIJIOB.

BeinmonnHeHHE TOCTPOCHUS YTIJIOB MEXKIY MIPSIMBIMU, IIPSIMOU U
IUIOCKOCTBIO, MEXJY IUIOCKOCTAMH HO OIIMCAaHHUIO U
pacrno3HaBaHHUE UX HA MOJIEIIAX.

IIpuMeHenne NpuU3HAKOB U CBOMCTB PACIIOJIOKEHUS NPSIMbIX U
IJIOCKOCTEM IIPU PELICHUH 3a/1a4.

HN306pakeHne Ha pUCYHKaX W KOHCTPYHUPOBAHHME HaA MOJEIISAX
NEPHEHAUKYJIAPOB U HAKIOHHBIX K IUIOCKOCTH, MHPSIMBIX,
NapajuIedbHBIX  IUIOCKOCTEH, yIJIOB  MEXAYy HOpsAMOW WU
IUIOCKOCTBIO 1 OOOCHOBaHHE MOCTPOECHUS.

Pemenue 3agad Ha BBIYMCIEHHE TI'€OMETPUYECKHUX BEJINYMH.
OnuceIBaHHUE PACCTOSIHUSA OT TOYKH 10 IIOCKOCTH, OT ONPSIMOM 110
MJIOCKOCTH, MEXY IUIOCKOCTSIMH, MEXAY CKPEIIMBAIOIIUMHUCS
OPsIMBIMHU, MEX Y MPOU3BOJIBHBIMU (PUTypPaMH B TPOCTPAHCTBE.
dopmynupoBaHHME W JIOKa3bIBAHWE OCHOBHBIX TEOPEM O
paccTostHUAX (TEOpeM CYIIECTBOBAaHUS, CBOMCTBA).

N3006pakenne Ha 4epTexax W MOJAEJISAX PacCCTOSHUST U
000OCHOBaHHE CBOUX CY>KJeHHUM. OnpesieieHne U BbIUYHCICHUE
paccTosinuii B nipoctpaHcTBe. [I[pumMenenue ¢popmynn u Teopem
IJIAHUMETPUHU U1 pELICHUs 3a4a4.

O3HaKOMJIEHHE C HOHSITUEM MapajuIeIbHOIO NPOSKTHUPOBAHUS

U ero CBOMCTBaAMU. DPOpMYAupoeanue meopemvl 0 Niouaou
OPMO2OHANBbHOU NPOEKYUU MHO2OY20IbHUKA.

IIpumenenue Teopum i1 OOOCHOBAHUsSI IOCTPOCHHU U
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BBIYHCIICHUN. APryMEHTHPOBAHUE CBOUX CY’KJICHUU O B3aUMHOM
pacIioIOKEHUU TTPOCTPAHCTBEHHBIX (QUTYD

MHoOrorpaHHuKHu

OnucaHue U XapaKTEpUCTHUKA pa3iIuYHbBIX BUJIOB|
MHOT'OI'PaHHHUKOB, IIEPEYUCIICHUE UX DJIEMEHTOB U CBOMCTB.
MN300pakeHrne MHOTOTPAaHHUKOB U BBIITOJITHCHHE IOCTPOESHHUSI HA
U300paKEHUSIX U MOJIEJISIX MHOTOTPAaHHUKOB.

BrruncineHne JIMHEMHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUrypalusix, apryMeHTHPOBAaHUE CBOHUX CYKIACHUU.
XapakTepucTUKa U H300pak€HUE CEUYCHUsl, pa3eepmiKu
MHO202PAHHUKOG, BBIYACIICHUE IUIOIAICH IIOBEPXHOCTEM.
ITocTpoenue npocTelInux ceueHu Ky0a, MprU3Mbl, MUPAMHUIBI.
IIpumeneHue pakTOB U CBEJACHUM U3 INTAHUMETPUH.
O3HakoMJIEGHWE C BHJaMH CHUMMETpPUA B HOPOCTPAHCTBE,
opmynupoBaHue omnpenereHu M CBOMCTB. XapaKTepUCTHKA
CUMMETPHUHU TEJI BPALLICHUsI U MHOTOI'PAHHUKOB.

IIpumMeneHue CBOMCTB CHUMMETPHUM IIPpU PELICHUM 3aJad.
Hcnonp3oBanue nmpuOOpPETEHHBIX 3HAHUM JJIs1 MCCIENOBaHUSA U
MOJEIUPOBaHUsA HECJIOKHBIX 3aJad.

HN3006pakeHne OCHOBHBIX MHOI'OTPAHHUKOB W  BBIIIOJHEHUE
PHCYHKOB IO YCJIOBUSM 3a1a4

Tenam
MOBEPXHOCTH
BpalleHus

O3HakoMJIEHHE C BHUJAMH TeJ BpallleHus, (opMyIUpPOBAHHUE HUX
OIIPEJICIIEHUI U CBOMCTB.

dopmynupoBaHHE TEOPEM O CEYEHUH MIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTeIbHOU K cdepe.

XapakTepucTUKa W HU300paXeHHE TeJl BpallCHHUs, UX
pa3BepTKH, CEUCHUSI.

Pemenue 3agay Ha NOCTPOCHUE CEUEHUM, BBIYMCIECHUE NJIUH,
paccTossHUM, yriaoB, muomaaei. [IpoBenenne noka3aTeIbHBIX
paccy>XaeHu! Mpu peuIeHny 3a1a4.

IIpuMmeHenne CBOMCTB CHMMETPHH ITPH PEILICHNH 3a/1a4 Ha Tejia
BpallleHUsI, KOMOWHAIIUIO TEIl.

N300pakeHre OCHOBHBIX KPYTJIBIX T€J WU BBITIOJIHEHUE PUCYHKaA
O yCJIOBUIO 3a/1a4M

N3mepenus B
reoMeTpun

O3HakoMJIEHHE C HNOHSITHUSIMM IJIOLIAAd U OObeMa, aKCHOMaMH U
cBorictBaMu. Perienne 3aga4q Ha BbIUYMCIIEHHUE TUIOMIAAEH ITNIOCKHUX
(puryp ¢ mpuMeHEeHHEeM COOTBETCTBYIOLIUX (popMyJs U (HaKTOB U3
IUITAaHUMETPUU.

N3yuyeHue TteopemM O BBIYHCIEHUU OOBEMOB IPOCTPAHCTBEHHBIX
TEeJI, pEelIeHHEe 3ajlad Ha NOpUMEHEHHEe (OpPMYI BBIUUCICHUS
oobemoB. HM3yuenwe GopmysT 11 BBIUYHUCICHUS TUIOINAJICH
MOBEPXHOCTEN MHOTOI'PAHHUKOB U TEJI BPAIIIEHUSI.
O3HaKOMJIEHHME C METOJIOM BBIUMCIIEHHUs IUIOMIAAd IMOBEPXHOCTHU
cdepnl. Perienue 3aga4 Ha BBIYUCICHUE IJIOMIAAEeH MOBEPXHOCTHU
MPOCTPAHCTBEHHBIX TEJ
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Koopaunate! u
BEKTOPBI

O3HakOMJICHHE C TOHSITHEM BekTopa. M3ydeHue nexkapToBOH
CUCTEMbI KOOpJAMHAT B IPOCTPAHCTBE, IIOCTPOECHHUE IIO
33JITaHHBIM KOOpJAMHATaM TOYEK M IUIOCKOCTEH, HaXO0XKJICHHUE
KOOpJAWHAT TOYEK.

Haxoxnenue ypaBHEHHUH OKPY>XHOCTHU, cdepbl, MIOCKOCTH.
Bpraucienue pacCTOSITHUM MEXy TOYKaMHU.

N3ydeHue CBOMCTB BEKTOPHBIX BEJIWYMUH, MPaBUJI Pa3JI0XKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IIPAaBUJI HAXOXKJCHUS
KOOpAMHAT BEKTOpa B IIPOCTPAHCTBE, MpPaBUJI JCHCTBUU C
BEKTOpPaMH, 3aJlaHHBIMH KOOpJHWHATaMM.

IIpumMeHenne TeopuH HOpU pPEUICHUU 3adad Ha JIEUCTBUSA C
BeKTOpaMu. M3yueHune cCKaJIsipHOTO HPOU3BEJACHHS BEKTOPOB,
BEKTOPHOTO YypaBHEHUs IMPsIMOU MU IUIOCKOCTHU. [IpumeHeHue
TEOpUM MIpPHU PELUIEHUM 3aJad Ha JAEUCTBUSI C BEKTOpaMH,
KOOPJIUHATHBIA METO, IPUMEHEHHNE BEKTOPOB JJIsI BBIYUCIICHUS]
BEJINYHH YI'JIOB U paCCTOSIHUU.

O3HaKOMIJICHHE C JI0KA3aTEIbCTBAMH TEOPEM CTEPEOMETPHUHU O
B3aMMHOM  pPACIIOJIOXEHHWM NOpsIMBIX UM  IJIOCKOCTEH C
HCIIOJIb30BAaHHEM BEKTOPOB
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4. YHEBHO-METONYECKOE U MATEPUAJIBHO-
TEXHUYECKOEOBECIIEYEHMUME ITPOI'PAMMBbI
YYEBHOI'O ITPEIMETA «MATEMATHUKA»

Jns  ocBoeHuWe  mporpamMmbl  ydyebHoro — mopeamera  «MaremaTuka» B
npodeccruoHanbHOM oOpa3zoBaTeIbHOMN OpraHu3alnu, peanusyroniei
0o0pa3oBaTeIIbHYIO MIPOrpaMMy CPETHEro oOImIero oOpa3oBaHUs B MpeJieiiaX OCBOCHHUS
OIIOIT CIIO na 6a3e ocHOBHOro oOiero obpa3oBaHUsl, YUCOHBIM KaOWMHET HMEET
BO3MOXXHOCTh OO€CHeYUTh OOYy4YarOIIMXCs CBOOOIHBIM JIOCTynOM B MHTEpHET BO
BpeMsl yUYeOHOI O 3aHSITUS U IEPUO]] BHEYUEOHOM NesATeILHOCTH.

ITomemienne kabuHeTa yAOBIETBOpsEeT TpeOoBaHusiIM CaHUTAPHO-3IUAESMHO-
norudeckux npaBuil U HopmaTtuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHaIIIEeHO THTTOBBIM
o0opyIOBaHUEM, yKa3aHHBIM B HACTOSMIUX TpeOOBaHHUAX, B TOM YHCIE
CIIELIUATU3UPOBAHHON y4eOHOIl Mebenblo U cpeiAcTBaMHu OOyYEHHUs, JTOCTATOYHBIMU
JUTSI BBITIOJTHEHUST TPEOOBaHWI K YPOBHIO MTOATOTOBKHA  O0YyYarOIIUXCsI.

B kaOunHeTe mmeercsi MyJIbTUMEIUHHOE OOOpYyHdOBaHUE, TTOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTEIILHOTO MIPOoIecca MPOCMAaTPUBAIOT BU3YyaAIbHYIO HH(POPMAIIHIO
10 MaTeMaTHKe, CO3Jal0T MPEe3eHTAllUN, BUAeOMaTepralibl, UHbIE  JIOKYMEHTHI.

B coctraB y4eOHO-METOIMYECKOTO M MaTepHATbHO-TEXHUYECKOTO OOecrieueHust
nporpaMMmsbl yueOHOTo npeamera «MaremMaTuka» BXOIST:

1. MHOrogyHKIMOHAJIbHBIN KOMILJIEKC IpEnoaBaTes;
2. HarJIsIAHBIE NOCOOMUSI:

—  TaOIULEL

- KYyO;

— MPAMOYTONBHBIN MapajieNenumnesn;

— TpeyroibHas MpU3Ma;

— TpaBUIIbHAS IIECTUYTONbHAS IPU3MA;

— TpaBUIIbHAS BOCBMHUYTOJIbHAS MPU3MA;

— TpeyroJibHasi TUPaMH/I;

— TIpaBHIbHAS YETHIPEXYTOJbHAs MUPAMUA;

— YeTHIPeXyroJIbHas IPU3Ma;

— KOHYC;

— 1map;

— OKTa’Ip;

— HKOCadIp;

— JI0JIeKa’Ip;

3. KoMIuIeKT i1t MarHuTHOU JIOCKH:

— Habop Mojenel s mpakTUYecKuX paborT;

— YHUBEpCAIbHBIN HA0Op TEOMETPUUYECKUX TEJ, BKIIIOYAs Pa3pe3HbIe;

— KJIACCHBIN IIUPKYJIb;

—  TpPaHCHOPTUD;

— Ia0JOHEL;

— MarHuTHBIA Habop uudp, OyKB U 3HAKOB;

— MAarHuTHas JOCKa C KOOPJIUHATHON CETKOM,

— mnpubop «Hucnaoas oCb».
4. >KpaHHO-3BYKOBBIEC TTOCOOUSI;
5. KOMIUIEKT TEXHHYECKOW JOKyMEHTaluuh, B TOM 4YHCJE IaclopTa Ha CpeJcTBa
o0y4deHus1, HHCTPYKIIUU 1O UX UCIOJB30BAHUIO U TEXHUKE O€30MaCHOCTH;
6. OubnuoTeyHbIt QOH/T:
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OCHOBHAJ JIMTEPATYPA

1.AnreOpa u Hauana mareMatudeckoro ananmusa. 10-11 kiaccel. (0a30BbIi U yTiyOIeHHBIN
ypoBHM) Arumos A.lll., Konseun FO.M. u op. — M.: IlpocBemenue, 2016. - 464 c.
2.MareMaTtuka. DJIE€MEHTHI BhICIIEH MaTeMaTuku: yaeOHuk: B 2 1. T. 2 / B.B. bapaymkun, A.A.
[Ipoxodre. — M.: KYPC, HUL| UHDOPA-M, 2018. — 368 c.

3.bammvmakoB M. 1. MaremaTtuka. Y4eOHUK, HAYaIBHOE U CpEIHEES
npodeccuonaabHOe oOpa3zoBanue.— M.: Akagemusi, 2016. — 256c¢.

JOITOJIHUTEJIbBHA A JIMTEPATYPA

1. ®depepanpblii 3ak0oH oT 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHuu B
Poccuiickoii ®@enepanumn». I[Ipukaz MwuHHCTEpcTBa OOpa3oBaHus U Hayku PdD ot
17.05.2012 Ne 413 «OO6 yrBepxaeHun ¢eaepaabHOTO TOCYIapCTBEHHOTO
o0pa3oBaTEIbHOIO CTaHAapTa cpeaHero (MoJHOTro) o0IIero oOpa3oBaHUS.

2. Ilpuka3z MunucrtepctBa obpaszoBanusi 1 Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMM wu3MeHeHuil B IIpukaz MwuHuHcTepcTBa O0Opa3oBaHUsI HW  HayKU
Poccuiickoii @enepanun ot 17.05.2012 Ne 413 «*“O0 yTBepkaeHuu ¢eaepaabHOro
rocyJapCTBEHHOIrO 00pa30BaTeIbHOIO CTaHJAapTa cpeaHero (IMoJaHOro) oOIero
obGpa3oBaHus».

3. Ilucemo JlemapramMeHTa roCyJapCTBEHHOW MNOJHUTUKH B cdepe moAroTOBKU
pabounx kaapoB u JI1O MwunaucrepcTtBa obpaszoBanust u Hayku PD ot 17.03.2015
Ne 06-259 «PexoMeHaanu 110 OpraHU3allUU TIOJIYYSCHHS CPEIHETro OOIIero
oOpa3oBaHHUsI B TIIpeJiejlax OCBOEHHsI OOpa30BaTebHBIX MPOTrpPaMM CPEIHETO
npogeccuoHaIbHOTO OOpa3oBaHusI Ha Oa3e OCHOBHOI'O OOIIEero oOpa3oBaHUS C
ydeToM  TpeOoBaHMU  (ellepaliIbHBIX  T'OCYJApCTBEHHBIX  00Opa30BaTEIILHBIX
CTaHAAPTOB H  TMOJy4yaeMoM mpodeccur WM  CHEUHAJIBHOCTH  CPEJIHEro
npodeccuoHaIbHOTO 00pa30BaAHUS.
4. MaremaTHKa B IpuMepax M 3agavax st moarotoBku Kk EI'D u moctymnenuto B BY3: Yuebnoe
nocobue / Aumenés JI.T. - 2-e uzn., nom. - M.: ByzoBckwuit yueonuk, HUL] UHOPA-M, 2016.
5. Anrebpa u Hau. Mat. aHanu3a. 10-11kiu._Anumo LI.A. u ap  3-e u3n. - M.: IIpocemienue,
2016. - 464 c.
6. ['eometpun 3a 10-11 kiacc - aBTOpsl ATaHacsH, byTy3os, Kagomues, Kucenesa, MosHsk - 2015 .,
255 c.
7. bammvakoB M. M. MaremaTuka: KH. JJIsl yYUTEIsi: MeTo 1. TTocooue 10 kimacc. —
M., 2008.
8. bammmakos M. 1. Maremaruka. COOpHHK 3a;1a4 TPOPHUITEHOU
HanpasJIeHHOCTU.— M., 2012.

NMHTEPHET-PECYPCbI

1. www. fcior. edu. ru (MudopMallMoOHHBIE, TPEHUPOBOUYHBIE U KOHTPOJBHBIC
MaTepHasbl).

2. www. school-collection. edu. ru (Eaunast kosutekinu mudpoBbIx 00pa3oBaTeIbHBIX
pecypcoB).

3. https://ege.yandex.ru/mathematics/

4. http://alexlarin.net/egel5.html

5. http://www.fipi.ru/

6. http://znanium.com
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5. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O IIPEJIMETA

OOpazoBaTenbHOE YUYPEIKICHUE, PEATH3YIOINIee MOJATOTOBKY MO y4eOHOMY IIpPEIMETY,
oOecrieunBaeT OpPraHU3alldi0 W MPOBEICHNUE MPOMEKYTOUHON aTTECTAIlMU M TEKYIIEro KOHTPOJIS
WHIUBUIYAIBHBIX 00pa30BaTENbHBIX JOCTIKCHUN 00YJaIOIINXCS - 3HAHUHN, YMEHUH, KOMIETCHIINN
Y YHUBEPCAIBHBIX YYEOHBIX JCHCTBUM.

KoHTpoJb 1 oueHka pe3yinbTaToB OCBOCHHUS TIPEIMETA OCYIIECTBISETCS MPEnoaaBaTesieM
B MPOIECCE MPOBEACHUS MPAKTUUECKUX 3aHATUN W JTaOOPATOPHBIX padOT, TECTUPOBAHUS, a TAKXKE
BBITIOJTHEHUS O0yYArOIIMMICS] HHIUBUTyaTbHBIX 3a/IaHUI, TPOEKTOB, HCCIICTOBAHUM.

OO6ydenue o yueOHOMY MPEAMETY 3aBeplIacTcs aTTecTanueii B popme sK3aMeHa.

@opMBI U METOABI MPOMEKYTOUYHOW ATTECTAIMH W TEKYIIEro KOHTPOJS 1O y4eOHOMY
IpeIMETy pa3pabdaThIBAlOTCS 00pa30BaTEIbHBIM YYPEIKICHUEM U JIOBOAATCSA JO CBEICHUS
oOyJaromuxcs He TO3AHEe ABYX MECSIIEB OT Havajaa 00ydeHHUs.

JI1st MpOMEXYTOYHOM aTTECTAllMKM M TEKYIIEro KOHTPOJISI 00pa30BaTeIbHBIM YUPEKICHUEM
cozmarores Gouasl onieHoUHbIX cpenct (POC).

®OC BrIOYAIOT B ce0s TMEIaroruuyeckKue KOHTPOJBHO-U3MEPHUTEIIbHBIC MaTepUallbl,
NpeAHa3HaYeHHbIE MJI1 ONpPENIETCHUs COOTBETCTBUS (MM HECOOTBETCTBHS) WHAMBUAYAJIbHBIX
00pa3oBaTeNbHbIX JOCTH)KEHUN OCHOBHBIM IMOKA3aTeNsIM Pe3yIbTaTOB MOJITOTOBKH.

OneHka pe3yJabTaTOB OCBOGHUS y4deOHOro TIpeMeTa MPOBOAUTCS Ha dTame
MIPOMEXKYTOUYHON aTTECTALUU [0 CYMME OLIEHOK 32 KOHTPOJIbHBIE TOUKHU.

OreHKa OCYIIECTBISIETCS TIO0 Pa3paOOTaHHBIM KPHUTEPHUSM B Oauiax B COOTBETCTBHH  C
YHUBEPCAIBHOM IIKAJION OLICHUBAHUS.

yHI/IBepcaJ'IBHa}I IIKajJa OOCHHUBAHUA

KauecTBeHHasl olleHKA HHAUBUAYAJIBHBIX

IIpoueHT pe3yibTaTUBHOCTH 0o0pa3oBaTeIbHbIX JOCTHKCHH I
(mpaBHJILHBIX OTBETOB) oas .
BepOaJIbHBIN aHAJIOT
(oT™MeTKA)
91 -100 5 OTJIMYHO
81-90 4 XOpOIIO
51-80 3 YJIOBJIETBOPUTEIBHO
meHee 51 2 HE YJIOBIICTBOPUTEITHHO
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5.1 ®opMbI 1 MeTOIbI KOHTPOJISI M OIIeHKHA OCBOEHHBIX YMEHUH M YCBOCHHbIX 3HAHUH

Pa3jen (Tema) yueOHoii Pe3yabTaThl 00y4eHHs ®opmupyemble @®opMbI B METOALI KOHTPOJISI H OLIEHKH
AMCHUILTHHBI (ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHHSA) Ok u YY] pe3yIbTaTOB 00y4eHHs
Texymuil KOHTPOJIb: YCTHBIN U
Paznen 1 3HATh/yMeTh: OK1 nuuHOCTHBIE | MMCHMEHHBII OTBET.

Ilenbie u panmoHanbHBIC YHcaa. J[eNCTBUTEIIbHBIC

Pa3BuTHe NOHATHA O ancra, Ipubnucenvie sorucerns YV I PazpaboTanbl KpUTEPHH YCTHOTO U
yuciae K onmaexcble tucia. ' (camoormnpezenenue) | MMCbMEHHOTO OTBETA.
[TpoBepounas pabora Nel
Paszgen 2 3HaTh/yMETh:
KopHu, crenenu, * HaXOJWUTb 3HAYEHHUE KOPHS HATYpaJIbHOU OK 2 [IpoBepounas pabora Ne2
Jorapu@mesl. CTCICHH, CTCIICHU C PALIMOHAJILHBIM TIOKA3aTCJICM, | peryssiTUBHbIC [TuceMenHas pabora: pa3BUTHE YMEHUMN
norapudMa, UCTIOJIb3YS npu HEOOXO0IMMOCTH YV DelLIeHNs 3a1ad Pa3HOil CIOKHOCTH (TpH
BBIYHCITUTEIILHBIC YCTPOHCTBA; MOJTb30BATHCS HeeroNaramHme, yPOBHSL.)
OTICHKOM H TPUKHAKOM HPH HPpAKTHHCCKHIX OK 4 HaIpaBJICHA HA CUCTEMAaTU3aLHIO,
?aﬁggTB?))z([’nTL 110 M3BECTHEIM (hOPMYIAM H MO3HABATENIbHbBIE 3aKperyieHNe, HaX0XKICHUE HOBBIX 3HAHHIA.
npaBuiaM IpeoOpa3oBaHus OYKBEHHBIX (obmieyqedHbIe),
BBIPAXKEHU, BKIIOYAIOIIUX CTETICHH, OK'5
paauKaibl, Jorapudmer; KOMMYHHKATHBHBIC
* BBIYUCJIATHh 3HAUYEHUS YUCIIOBBIX U YV
OYKBEHHBIX BBIPAXKEHUM, OCYILECTBIISAS (MCTIOIB30BaHME
HEO0OXOAMMBbIE TTOJICTAHOBKHU U UKT)
npeoOpa3zoBaHus;
* HCTIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHHUS
B [IPAaKTUYECKON 1€ TEIHOCTH U ITOBCETHEBHOMN
KU3HU JJISl TPAKTHYECKUX PACUeTOB.
Pazoen 3 3HaTh/yMeTh: OK 2 PazpaboTaHbl KpUTEPUH OLICHUBAHUS 110
IIpsiMble M MJIOCKOCTH B | * PACIIO3HABATh Ha YEPTEKAX U MOJEIAX perynsaTUBHbIE TEKYIIEMY KOHTPOJIIO.
NMPOCTpPaHCTBeE. MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHT YV Metonuka — Temusatkunoit O.B.
TpeXMepHbIE OOBEKTHI C UX ONMUCAHUSIMUY; (I1aHUpOaHKE), Tposepounas paGora Ne3,4
* OMUCHIBATH B3AMMHOE PACTIOJIOKEHNE TIPSMBIX H OK 4 AHAIH3 PE3YIBTATOB CBOEH MPAKTHYECKOIR
2;1;;1;(1){3:13 6B g%ﬁ;ﬁ;iﬁg;ii{:g;}gemﬂpom% CBOM | osHaBaTenbHbIe pa60351 1o u3ydaemon teme (pediiekcus
« AHANH3UPOBATH B MPOCTEHIIIHX CITYYAsX (morrueckue), CBOEH JESATEIbHOCTH)
B3aHMHOE PACIIONIOXKCHIE 00beKToB B npoctpanctse; | OK S MozenupoBaHne MOZIeIH MHOIOrpaHHHKA
* U300pakaTb OCHOBHbIE MHOTOTPAaHHUKH U KOMMYHHKATHBHBIC

KPYTJIbIE TeNa;

YVY]I (mocraHoBKa




MOHATH YEPTEXKH TI0 YCIOBHIM 3a]1a4;
* CTPOWTH MPOCTEHIITNE CEUCHHS Ky0Oa, TPU3MBI,
MTAPaMU/IbI
* HCIIOJIb30BATh IIPH PEIICHUN
CTEPEOMETPUYCCKUX 3a/1a4
MJIaHUMETpUYECKHUE (DaKThI U METOIBI;
* MPOBOJUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJIC
pelIeHus 3a/1a4.

BOITPOCOB)

OK 6 nuunocTHBIE
(HpaBCTBEHHO-
ITUYECKOE
OIICHUBAHUE)

Pazoen 4 3HaTh/yMETh: OK 1 muunoctHbie | Tekymuii KOHTPOJIb: pelICHHE
KomOunaTopuka * peliaTh NpOoCTeUIIe KOMOMHATOPHBIE 3aa91 VYV (MoTuBamusi | CUTYallMOHHBIX 3a/1a4.
METOAOM K YUEHHUIO), [IpoBepounas padora Ne5
nepebopa, a TaKKe ¢ UCIOJIb30BAHUEM U3BECTHBIX | OK 3 Pa3paboTaHbl KpUTEPHH OILICHUBAHUS
(opmys; . pErylisaTUBHbBIE BBITMIOJIHEHHSI IPOBEPOYHBIX PaboT.
* BBIYMCIIATH B IPOCTEHIINX CITy4asX BEPOATHOCTH VY DOPMHEPOBAHKE YMCHIH BHITOHCHHS
coObITUI
Ha OCHOBE I0JICUETAa YKCIIa UCXO/IOB; (xoppexuus), TCKCTOBBIX 3a/a1.
* HCIOJIb30BaTh IPHOOPETEHHBIE 3BAHUS U YMEHUSI OK2
B ITPAKTUYECKOM JCIATEIHLHOCTH U TTOBCETHEBHOM PEryJIITUBHBIC
KU3HH JUIS aHAIIM32 PEATHHBIX YUCIOBBIX VYV (ouenka)
JIAaHHBIX, TTPEJICTABICHHBIX OK 4
B BHJIC IHarpaMm, rpaduKoB, aHaM3a MO3HABATEIbHBIE
I/IH(i)OpMaHI/II/I CTaTUCTUYCCKOI'0 XapaKkTepa. (3HaKOB0'
CUMBOJINYECKHE
Pazoen 5 3HaTh/yMeTh: OK | nuyHOCTHBIE | BBINOJIHEHNE 3aaHNI HA 3aKpEIUICHHUE
Koopaunartsl u * JICKapTOBBI KOOPJIUHATHI B YV 3HAHUN U YMEHUH.
BEKTOPBI IIPOCTPAHCTBE; (camoompenenenue | Meronuka — Temustkunoit O.B.
 (hopmyia paccTosTHUSI MEXIY JBYMS TOUKAMU; ), Tposepouras paGora Neb
* ypaBHEHUSA c(hephl U TUIOCKOCTH; OK 2 P 6 6
 (hopmya paccTOsSTHUA. OT TOYKHU J0 TUIOCKOCTH; aspaboTaHa NpOoBCpOHHasL paboTa Ha
« MOJIYJb BEKTOPA, PABEHCTBO BEKTOPOB, perynsTHBHbBIC pa3UYHbIE YPOBHU CJIIOKHOCTH.
CIIO’KEHUE BEKTOPOB M YMHOKEHHE BEKTOpa Ha VYV (BoneBas Pa3paboTaHbl KPUTEPHHU OLIEHKU
YUCIIO; caMoperyJsnus Meroauka — Temustknaon O.B.
* YTOJ MEXIY BEKTOPAMHU, CKAJIIPHOE OK 4
HpomBegeHHe B-B. . [O3HABATEIbHbIE
¢ U300paxaTb Ha KOOPJAMHATHOM ITJIIOCKOCTH,
MHOKECTBA PEIICHUI NPOCTEHIINX YPABHEHHUH U (IOKa3aTeINLCTBO),
HEPaBCHCTB; OK'5
s pemaTh MIaHUMETpPHYECKHE U MpocTeliue KOMMYHHKaTHBHBIC
CTEPEOMETPHUIECKHE 3a/1aul Ha HAXOXKIACHHUE YV
TeOMETPUUYECKHX BEIWYHUH (JUIUH, (ucroap30BaHUE
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YIJIOB, IUIOMIAe, 00HEMOB). HKT)
Pazoen 6 3HATH/yMETh: OK 1 nu4HOCTHBIC [IpoBepounas padora Ne7
OCHOBBI * ompejereHue CHHyca, KOCUHYCa, TAaHTeHCa, YV PazpaboTranbl KpuTepHun OlEHUBAHUS 110
TPUTOHOMETPHUH KOTaHI'CHCa IPOU3BOJIBHOIO YTJIa; (cMbIcIO00pa30BaH | TEKYIIEMY KOHTPOJIIO, BBITOTHSIEMBIX
* (OpMYJIBI IPUBEICHHS; CHHYC, KOCHHYC U ue), NPaKTHYECKHUX PaboT.
TAHTeHC CYMMBI H PA3HOCTH JIBYX YIJIOB; CHHYC, OK 2 PedyieKCHBHBI aHATH3
KOCUHYC JBOWHOTO yriia; GOopMyJsIbl TOJIOBUHHOTO CIVIISITHBHELS PO ECCHOHATBHBIX YMEHHH
yria. ITpeoOpa3oBaHus CyMMBI pery P yM
T o YV I Kontponbnas padora Nel
PUTOHOMETPUYECKHUX (YHKIIMI B POU3BEACHHUE U
MPOM3BECHHS B CYMMY. OK 4 Kontponbnas padota B popmare EI'D
* [IPOCTEUIINE TPUTOHOMETPUUYECKUE YPABHEHUS; I103HABATEJILHBIC
* ApPKCHHYC, apKKOCHHYC, ApKTAaHT€HC YUCIIA. (oOmmeyyebHsie),
* IPOBOAMTH 10 U3BECTHBIM (hOpMYyJIaM Ipeodpas3o- OK 6
BaHMsI OYKBEHHBIX BBIPOKECHHM, BKIFOYAOITUX KOMMYHHKATHBHbIE
CTEIEHH, PAJUKAIbI, TOrapU(PMUYECKUE U Na%il
TPUTOHOMETpHUECKUE (HYHKIUH. (MCTIONB30BaHUE
HKT)
Pazoen 7 3HaTh/yMeTh: OK 2 YcTHBIE ONPOCHI.
DyHKIUHN U TPaPUKH * OIpenessaTh 3HaueHHUe (QYHKIIUH 110 3HAYCHUIO peryJiasTUBHBIE [IpoBepounas pabora Ne§
apryMeHTa IpH pa3iNdHbIX Coco0ax 3aqaHus YV Brinmonnenue 3aganuii Ha 3aKpeIUieHne
GyHKIMY; (MIporHO3UpOBaHKE | 3HAHUM U YMEHUH.
* CTPOUTH rpaduKu U3YyUYECHHBIX (PyHKIUH; ) Pa3paboTaHbl KpUTEPHH OIICHUBAHUS 110
* ONMCBHIBATH MO rpauKy U B NPOCTEHIINX Cllydasx o | OK 4 TeKyleMy KOHTPOJIIO.
nc?;a(gz)[hezﬁz ¥ CBOMCTBA (DYHKINI, HAXOIUTH 1O MTOSHABATCILHbIC
b
epaguxy (PpyHKUMHM HAaNOOIBIIIME U HAUMEHBIITHE (obmeydebuie),
3HAUYCHMUA, OK 5
* peuiaTh YpaBHEHMUS, IIPOCTEUILINE CUCTEMBI KOMMYHUKAaTHBHBIC
YpaBHEHU, UCTIOIB3YsI CBOMCTBA DYHKIUN U YV I
X rpaduKoB; (TuUTaHUpOBaHME)
* HCTHOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U OK 6 paGota B
YMEHHUS B MPAKTUUECKOMN AEATEITHFHOCTH U KOMaHJIe

TOBCETHEBHOM >KU3HU JIJIsI OTTUCAHUS C
MOMOIIBIO (PYHKIIUN Pa3TUYHBIX 3aBUCUMOCTEMH,
MpEe/ICTAaBICHUS UX TpaduIecKu,
WHTEPIIPETAIIUH TPA(QHUKOB.

Pazoen 8
I'eomeTpuueckue Tesaa

3HaTh/yMeTh:

¢ pacriodHaBaTh Ha YEPTCXKAX U MOACIAX
MPOCTPAHCTBEHHBIE POPMBI; COOTHOCHTH
TPEXMEPHBIC 0O0BEKTHI C UX OIMMCaHHuAMHU, U30-

OK 1 nuuHOCTHBIE
YV
(camoormpenenenue

ITpoBepounas pabota Ne9.
JuddepennmpoBanHas nmpoBepoyHas
pabota
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OpaxeHHUSIMU;

¢ OIKUCBIBATH B3aMMHOC€ PACIIOJIO0XKECHHUE IIPAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE, apTYMEHTHPOBATH CBOU
CYXIEHHS 00 3TOM paCIOJIOKCHNH;

* aHAJU3WUPOBATH B MPOCTECHINX CIydasx
B3aMMHOE PACIOJI0KEHUE 0OBEKTOB B IIPOCTPAHCTBE;

° I/I306pa)KaTL OCHOBHBIC MHOTOI'pPaHHUKH U
KPYTJBIC TEJA,; BRINIOJIHATE YEPTECIKHU 110 YCIOBHUAM
3a7a4;

* CTPOHUTH MPOCTEUININE CEUCHUSI Ky0a, IPU3MEI,

InUpaMHUuIbI;
* pemaTh INIAHUMETPUYCCKUE U TIPOCTCHIINE
CTCPEOMETPUUCCKHE 3aJaYd Ha HaXOXXICHUE
FeOMETPUYCCKUX BEIMYUH (IJIHH, YIJIOB,
IIomazaei, 00beMoB);
* MCIOJb30BaTh IPH PEIICHUU
CTCPEOMETPHUUCCKHUX 3a7a4 INITAaHUMETPUUYCCKHUE
(hakThl 1 METOJBI,
* IPOBOJUTH JOKa3aTEIbHBIC PACCYXKICHUS B
XO0JIe peIIeHHS 3a/1a4;
* HCIIOJIb30BaTh NMPUOOPETEHHBIC 3HAHUS U
YMEHHS B TPAKTUYCCKOU JACATCIHBHOCTH H
MMOBCEIHEBHON KU3HH I
Hccie0BaHus (MOJICITMPOBAHMUS ) HECIOXKHBIX
MPAKTUYECKUX CUTYaI[Mi Ha OCHOBE M3YYECHHBIX
dbopMyJ U CBOUCTB GUTYD.

),
OK 2

perysTUBHBIE
Yy

OK 5
KOMMYHHKATHBHBIC
YV
(ucnonb3oBaHUE
HKT)

OK 6

(3 dexTuBHOE
oOuieHue ¢
KOJUIETaMH )

CucremaTu3anusi TEOPETHIECKOTO
MaTepuasna B TAOIHIIB U CXEMBI.
Marematnuyecknii TUKTAHT.
Pa3zpaboranbl kpuTepun OIICHUBAHUS 110
TEKYIIEMY KOHTPOJIIO.

Pazoen 9 3HaTh/yMETh: OK 1 nuyHocTHBIE | 3aKperieHue yMeHUM 1o JaHHOU TeMe ¢
Havaja matemaTuuec - | * Ipou3BoHas QyHKINH, €€ PUINIECKUI U YV I IIOMOLIBIO DJIEKTPOHHBIX 3aJaHUN.
KOI'0 aHAJIN3A T€OMETPUYECKHUI CMBICI; (HpaBCTBEHHO- Meroauka oneHkH — kpurepuun EI'D

* YpaBHEHHE KacaTeIIbHOM; ITUYECKOE ITpoBepounas padota NelO

* IPOU3BO/IHASL CYMMBI, Pa3HOCTH, IPOU3BE/ICHUS, | OLICHUBAHUE), Pemrenne BapraTHBHBIX YIIPaXHEHUN Ha

YaCTHOT'0, OCHOBHBIX 3JIEMEHTapHBIX (PYHKIUH; OK 2 peduiekcuio

* IPUMEHEHHUE MPOU3BOIHOMN K NCCIEA0BAHUIO peryJIsATUBHBIE [Tucemennas pabora B popmare EI'D

(GYyHKLIUH ¥ TOCTPOEHUIO IPahUKOB; YV ]I (BoneBas

* mepBooOpazHasi, hopmyina Hetotona-Jleitoauna, CaMOPETyJISAIIHS

IIPUMEHEHUE ITPOU3BOJHON U MHTErpaja Ipu OK 4

pEIIECHNHN IPUKIIAJHBIX 3a/1a4; IIO3HABATEJIbHbBIE

* BEIYHCJISITh TIPOM3BOJHBICE M TNEPBOOOpPA3HBIC (obmreyueOHbIC),

AJI€MEHTAPHBIX (QYHKIUHA, UCTIONb3YS OK

CIIpaBOYHbBIE MAaTEPHUAJIBI; 6(>pdhexTuBHOE
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* ICCJIEIOBATh B MPOCTEUIIINX CITydasix

oOmienue ¢

(GYHKIIMM HAa MOHOTOHHOCTH, HAXOIUTh PYKOBOZCTBOM)

HanOOJIbIIIME U HAUMEHbBIIINE 3HAUCHUS OK 11

GbyHKUIUH, CTPOUTHh T'paUKH MHOTOYJICHOB U

MPOCTEUIINX PALIMOHATBHBIX DYHKIUH C

HCTOJIb30BAHUEM amliapaTa MaTeMaTHYeCKOro

aHaJIN3a;

* BBIYUCIIATH B IPOCTEHIINUX CIy4YasiX MIIOLaan

C MCMOJb30BaHUEM NIEPBOOOPA3HOM.
Pazoen 10 3HaTh/yMETh: OK 4 3akperuieHue YMEHHUH 110 JaHHOW TeMe
HuTerpas u ero  mepBooOpasHas, popmyna Herorona-JIeiiOHuIa, | mo3HaBaTEIbHBIC Meroauka onenku — kputepuu EI'D
NpPUMEHEeHHH e MIPUMEHEHUE NMPOU3BOJHON U UHTErpajia Mpu (obmeyuebHbIC), [TpoBepounas padora Nell

pELICHUH IPUKIIAIHBIX 3a/1a4; OK 5 Pewrenne BapraTUBHBIX YIIPaKHEHUHN.

* BBIYUCIIATh IIPOU3BOJHBIE U TIEPBOOOPA3HBIE | KOMMYHHKATUBHBIE | Pa3paboTaHbl KPUTEPHHU OLEHMBAHUS 110

JNIEMEHTAPHBIX (BYHKIHH, HCTIOIb3Y s YY1 TEKyIIeMY KOHTPOJIIO, BBINOIHSIEMBIX

CIHIPABOHHBIC MaTCpHaIbl, (ucnosb30BaHUE pabor.

* CCIIE0BATh B MPOCTEUIIINX CITydasx JIKT)

(GYHKIIMM HAa MOHOTOHHOCTH, HAXOIUTh

0K 9,10

HanOOJIbIIINE U HAUMEHbBIITNE 3HAUCHUS
(GbyHKIUH, CTPOUTHh TpaUKH MHOTOUYIIEHOB U
MPOCTEUIIUX PAIIMOHATBHBIX (DYHKITHH C
HCIIOJIb30BaHUEM ariapaTa MaTeMaTHYECKOTO
aHaJIn3a;

BBIYUCIISTH B IPOCTEUIINX CIydasiX MIOMIAAN C

MCITOJIb30BaHUEM IIEPBOOOPA3HOM.

Pazoen 11
HN3mepenus B
reoMeTpuH

3HaTh/yMeTh:

* rIoHATHE 00 00BEME Tella, OTH. 00BEMOB
[MOJOOHBIX TE,

* popMybl 00beMa Ky0a, IPSIMOYTOJIBHOTO
napasuieNienuneia, Ipu3Mbl, IUIUHAPA, THPAMUIBIL,
KOHYCa,

* (hOopMyJIBI TUIOIAAN TOBEPXHOCTEN IIMITHMHIIPA,
KOHYCa,

* (hopMyIbl 0OBEMA IIapa U TUIOIAAb ChEpBI;

* pacro3HaBaTh Ha YEPTEKAX U MOJEISIX
IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTD
TPEXMEPHbIE OOBEKTHI C X OMHCAHUSIMHY,
N300pAKEHUSIMU;

* ONKCHIBATh B3aUMHOE PACTIONIOKEHHE TPSIMBIX U
TUIOCKOCTEH B TIPOCTPAHCTBE, apI'YMEHTUPOBATh CBOU

OK 1 nuuHOCTHEIE
YV
(camoompeneneHue
),

OK 2
PETYJISTHBHBIE
YV

OK 4
IMO3HABaTENIbHbIC
(oOmeyueOHsbIe),
OK 5
KOMMYHUKATHUBHBIE
YV
(ucmonb30BaHUE

3aKkperieHre TeOPETUIECKUX 3HaHUN U
cucTeMaTH3alus 0 TEME.

KonTtponbHas pabora Ne2.
Pemenne MareMaTHUECKHX TPEHAKEPOB.
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CYKJIEHHUS 00 ATOM PaCIIOIOKCHHH;

* aHAJIM3UPOBATh B ITPOCTEHIINX CITydasX B3aMMHOE
PacIIoyIoKeHNEe 0OBEKTOB B IIPOCTPAHCTBE;

* U300paXkaTh OCHOBHBIC MHOTOTPAHHHKHU 1
KPYIJIbIE TEJIa; BBIIOIHAT YSPTEXKH 10 YCIIOBUAM
3aa4;

* CTPOUTH MPOCTEUIIINE CEUCHUS Ky0a, IPU3MBI,
MHAPaMHUIBI;

* pelaTh INIAHUMETPUYECKHE M IIPOCTCHIIINE
CTEPEOMETPUYCCKUE 3aJa4Yd Ha HaXOXKICHHE
FCOMETPUYECKMX BEIMYUH (IUIMH,

YTJIOB, IIOMIAACH, 00HEMOB);

* HCITIOJIb30BaTh MPU PELICHUU CTEPEOMETPHUECKHIX
3a/1a4 MIAHUMETPUYECKHEe (PaKThl © METOIBL;

* IIPOBOJMTH JOKA3aTebHBIC PACCYKICHHUS B XOIE
peleHys 3a1a4; HCII0JIb30BaTh IPUOOPETEHHBIE
3BaHUS M YMEHHUS B IIPAKTUUECKON AEITEILHOCTH U
[MOBCEIHEBHOM KU3HU:

* JUIS KCCleAOBaHMs (MOACIUPOBAHHS ) HECIOKHBIX
MPAKTUYCCKUX CUTYAIMi Ha OCHOBE M3y4YCHHBIX
(dhopMys1 U CBOMCTB (UTYD;

* BBIYHCJICHUS 00BEMOB U TUIOIIA/ICH TTOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEN MPH PEIICHUH
MPAKTHYECKHUX 3aj1a4, UCTIOIb3YS MPH
HEOOXOMMOCTH CIPABOYHUKHU M BEIYMCITUTEIILHBIC
YCTPOWCTRA.

HKT)
OK 8

Pazoen 12
Teopust BeposiTHOCTEH

3HaTh/yMeTh:

* TabauuHOE U Tpadudeckoe npeAcTaBICHNE
JTAHHBIX;

* 3JIEMEHTapHBIC U CIIOKHBIE COOBITHS;

* BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHIA,
BEPOSITHOCTH IMTPOTHBOITOJIOKHOTO COOBITHSI.

* pemaTh NPOCTEUIIe KOMOMHATOPHBIE
3a/la4yu METOJO0M Iepedopa, a Takke ¢
UCITOJTb30BAHNEM U3BECTHBIX (hOPMYIT;

* BBIYUCIISTH B MMPOCTEUIIUX CIydasiX
BEPOSTHOCTH COOBITHI HA OCHOBE IOJICUETA
qHCciIa HCXOMO0B;

* JICIIOJI30BATh MPUOOPETCHHBIC 3HAHUS 1
YMEHHS B TIPAKTHYECKOH EITEILHOCTH U
HIOBCETHEBHOM KHU3HHU /I aHATU3a
peaTbHBIX YHCIOBBIX JAHHBIX,

OK 1 nu4yHOCTHBIE
YV
(obecrieuenue
CaMOCTOSITEITLHOTO
JUYHOCTHOTO
BBIOODA),

OK 2
PETYJIATHUBHBIE
YV ]I (KOHTpOJIB)
OK 3
pETyISATUBHbBIE
YV
(naHupoaHue)

OK 5

Y CTHBIE ONIPOCHI.

[TpoBepounas padora Nel?2
TecToBbIe 3a1aHUs IO TEME.
Pemenue 3aganuii oH-naliH
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pemieHus 3a/1a4 U3 00J1acTe HayKW U MPAKTHUKH,
HHTEPIIpeTaIvs pe3yabTaTa, yUeT pealbHbIX
OTpaHUYCHUM.

NPEACTABICHHBIX B BUJE THArPaMM, KOMMYHHUKATHBHBIC
rpaduKoB; YV (ynpaBienue
* aHanu3a uHGOPMAIIUU CTATUCTUYECKOTO [OBeIeHHEM
XapakTepa.
IapTHEPa)
Pazoen 13 3HaTh/yMETh: OK 1 nuyHOCTHBIE Kontponbnas padota Ne3.
YpaBHeHus u * peiiaTe palluOHAJIBHBIC, TTOKA3aTCIbHBIC U (cMbICTIOO0Opa3oBaH [MucprmeHHast KOHTPOJIbHASL paboTa B
HepaBeHCTBA JorapudMHUUECKHe YPaBHEHUS U HEPABEHCTBA, ue) dopmare EID.
IIPOCTCHIINC UPPALMOHATILHDIC 1 TpH- OK2 [IpuMeHeHne MATEMATHYECKMX METO/IOB
TOHOMETPUUYECKHE YPABHEHUS, UX CUCTEMBI; N 151 DOLLCHII 314
* COCTaBJIATh YPABHEHUS 110 YCIOBUIO pery U P at.
3aJ1a4u; VYV] (ouenka)
* MCIO0JIB30BATh JIsl puGmIKenHoro pemenns | OK4
YpaBHEHUM W HEPABEHCTB rpadMISCKUN METO/I; TO3HABATECIILHBIE
* U300pakaTh Ha KOOPJAMHATHOH IIOCKOCTHU (obmeyuebHbIC),
MHO€CTBa PEUICHUN IPOCTEHMIINX YPABHEHUU U | OK 6
UX CHCTCM, KOMMYHHKATHBHBIE
* IPUMEHEHHE MaTEMaTHUYECKUX METOJIOB JUIs V]I

[IpumeHnseTcst KpuTepHualibHasl CUCTEMa OLIEHUBaHUs. B kauecTBe KpUTEPUEB BBICTYINAIOT NPU3HAKU MPOSIBICHUS KoMIieTeHuuH, Y'Y /1,
MPABUJIBHOCTD BBINOJIHEHUS 3a7aHusl. OueHkKa «5», «4», «3», U «2» onpenensiercs B COOTBETCTBUN C YHUBEPCAIbHOM 1IKAION OIEHUBaHUSI.
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