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PaGouas mporpamma ydeOHOro mnpeaMera pa3paboTaHa Ha OCHOBE TpeOOBaHUM
(denepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro OOIIEro
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IporpaMmbl CpellHero oOIero oOpa3oBaHHUs, YTBEPKIACHHOW NpuKazoM MuHucCTEpCcTBa
npocseteHus PO ot 23 Hos16ps 2022 r. Ne 1014, ¢ yueTom nogyyaeMoi CeluaibHOCTH.
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1 ITACIIOPT PABOYEM ITPOTPAMMEBI
VII1.04. Maremartuka

1.1 O6nactb npumMeHeHus pabodeil mporpaMmMbl

Pabouas mporpamma yueOHOTO MpeaMeTa SBISETCS YacThiO MPOrPaMMBbl MTOATOTOBKU
cnequanucToB cpeaHero 3BeHa B cootrBercTBuM ¢ I'OC CIIO cnenmansHocTr 08.02.10
CTpouTenbCTBO KENE3HBIX JOPOT, MMyTh U IIyTEBOE XO3SHCTBO.

PabGouas nmporpamma yueOHoro npeamera YI1.04. MaremaTtuka npeaHa3sHadeHa s
peannzanuu  00pa3oBaTENbHOM MPOTrpaMMbl CpeAHEro oOmero oOpa3oBaHUs IPU
MOJIFOTOBKE CMEIUAIMCTOB CPEAHETO 3BEHA.

1.2 Mecto y4eOHOro npeaMera B CTPYKType MPOTrpaMMbl MMOATOTOBKU CHEIUATHCTOB
CpEeIHEer0 3BEHA: BXOJMUT B 00I11€00pa30BaTeNIbHBIA IUKI, MU3y4aeTcs Ha YIIIyOJICHHOM
YpPOBHE.

1.3 Lenu u 3agauu paboyeit mporpaMmbl — TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS

OcBoenue conepkanusi yueOHoro mnpeamera YII1.04. Marematuka oOecredynBaeT
IOCTHXKeHnEe oOydarormuMucs JUIHOCTHBIX (JIP), metanpenMernsix (MP) u mpeameTHbIx
(ITP) pesynwTatoB, npeaycmorpeHHbx ®I'OC COO u ydacTBYIOIMX B MOATOTOBKE K
(hopMHUPOBAHUIO U PA3BUTHIO 00X KOMIIETeHIMH, mpeaycMmoTpeHHbix @I'OC CIIO.

[InanupyemMbie TMYHOCTHBIC PE3YJIbTaThl OCBOSHUS YU€OHOTO MpeIMeTa:

JIP 1 Oco3nHarouuii ce0st rpakIaHMHOM U 3alIUTHUKOM BEJIMKOW CTPaHBbI.

JIP 2 IlposiBIfOmMi aKTHUBHYIO TPAXKIAHCKYIO MO3HIUIO, JIEMOHCTPUPYIOIINI
MIPUBEPKEHHOCTh MPUHIHUIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, YKOHOMHUYECKHU
AKTUBHBIN U yYACTBYIOLIUN B CTYyICHUECKOM U TEPPUTOPUAITIBHOM CAMOYIIPABICHUH, B TOM
Yyucji€ Ha YCIOBUAX JIOOpOBOJBYECTBA, MPOAYKTHUBHO B3aUMOJCUCTBYIOIIMM U
YYaCTBYIOIIUI B IESITEIIbHOCTH OOIIECTBEHHBIX OPTaHU3aIUH.

JIP 3 CobGmropatoniuii HOPMBI MIPABOMOPAIKA, CICAYIOMUNA UaeallaM TPaKJaHCKOTO
oOmrecTBa, obecrieueHus OE30MacHOCTH, MpaB U cB0OO rpaxaan Poccuu. JlosnpHbIN K
YCTAHOBKaM W TPOSIBJICHUSM TMpPEACTaBUTENICH CYyOKYJIbTYp, OTIMYAIOIIUNA UX OT TPYyMN C
JNEeCTPYKTUBHBIM M J€BHAHTHBIM TMOBeJACHUEM. JIEMOHCTpUPYIOUIUN HENpUATHE U
MPEAYTNPEK AN CONUATIBHO ONACHOE MOBEAEHNE OKPYKAOIIHX.

JIP 4 TIposBistomuil 1 J€MOHCTPUPYIOIINI YBAKEHUE K JIIOASM TPY1a, OCO3HAOIINM
IIEHHOCTh COOCTBeHHOro Tpyaa. Crpemsmuiics k (OPMHUPOBAHHMIO B CETEBOUM cpene
JUYHOCTHO U MPOo(heCCHOHATBHOTO KOHCTPYKTUBHOTO «LU(PPOBOTO Ciienay.

JIP 7 Oco3Haomuii NpUOPUTETHYIO LIEHHOCTh JUYHOCTH YEJIOBEKA; YBAXKAOIIMIA
COOCTBEHHYIO M UyKYIO YHUKAIHHOCTh B PA3JIMYHBIX CUTYyaIUsIX, BO BceX (hopmMax v BHIAAX
JNEATEIBHOCTH.

JIP 9 CobGnroparonuii ¥ MpomaraHIupyONIMK TpaBuiIa 370pOBOTO U 0€30MMacHOTO
oOpasa XHW3HH, CIOPTa; MPEAYNPEKTAONINN MO0 MPEO0ICBAIOIMINN 3aBUCUMOCTH OT
aNKOTOJIs, Tabaka, TCHUXOAKTUBHBIX BEIIECTB, a3apTHbIX urp u T.J. CoxpaHsomun
MICUXOJIOTUYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WA CTPEMUTEIBHO
MEHSIOIIUXCS CUTYaIUsX.

JIP 10 3abotsmmiics o 3amuTe OKpPYKaIIIeH cpelbl, COOCTBEHHONW M UyXKOM
0e301acHOCTH, B TOM YHCJIe HU(PPOBOIA.



MeranpeameTHble pe3yJibTaThl OCBOEHHUS y4eOHOTO MpeaMeTa OTpakaroT OCBOCHHUE
OoOyYaroUMMHUCS MEXIPEIMETHBIX TOHATUA U YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUU
(YY):

[To3naBarenbubie Y Y /I, BKIIroUas:

MP 1 ba3zoBsle 02uueckue neNCTBUSL:

YV | DBbIBIATE KauecTBa, XapaKTEPUCTUKXM MATEMAaTHYECKUX IIOHATHM U
OTHOIIECHUH MEXTy MOHATUAMU; (POPMYIUPOBATEH OMPEACTICHIS TTOHSITHM.

YV 2 YcranaBnuBaTh CYIIECTBEHHBIA MPHU3HAK KJIAcCU(UKALNKA, OCHOBAHUS IS
00001IIeHNs U CPAaBHECHHUSI, KPUTEPUHU TIPOBOIUMOTO aHATHA3A.

VYV 3 BbpIsBIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, MPOBOJIUTH AHAJIOTHUH,
BCKpbIBaTh B3aUMOCBSI3M M TPOTHUBOpeuusi B (akTax, JaHHBIX, HAOJIIONECHUSX U
YTBEPKICHUAX; TNpeAyiaraTb KPUTEPUM JJIs1  BBISBICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPECUHH.

YV 4 Bocnpunumats, (opmyiupoBaTh U NpeoOpa3oBBIBATh  CYXKIICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHbIC, CIMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE.

YV]I 5 Jlenate BBIBOJBI C HCHOJB30BAHHEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKIIOUYEHUH IO aHAJIOTUH.

YV 6 IIpoBOAUTE CAMOCTOSATENBHO JOKA3aTENBCTBA MATEMAaTUUECKUX YTBEPKICHUN
(mpsiMble ¥ OT NPOTUBHOTO), BBICTPAMBATh APTyYMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTHPUMEPHI; 000OCHOBBIBATH CYXJECHHUS U BHIBOJIBI.

YV 7 BoiOupath cnoco0 pemieHus y4eOHOM 3agauu (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEIIEHUs, BHIOUpATh HauboJee MOAXOIANINN € YU4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

MP 2 0a30BbI€e uccreoosamenvcekue NEUCTBU:

YV 8 cnonb30BaTh BONPOCH KaK UCCIIEIOBATEIbCKU HHCTPYMEHT MMO3HAHUS.

YV 9 ®opmynupoBaTh BOIPOCH, (PUKCHUPYIOIIHE MPOTHBOpPEYHUE, MpodIemMy,
yCTaHaBIWBasg HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, APTYMEHTHUPOBATH CBOIO
MMO3ULIUI0, MHEHUE.

YV 10 IIpoBoguTh  CaMOCTOSITEIBHO  CINIAHWUPOBAHHBIA  DKCIIEPUMEHT,
HCCIICIOBAHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OO0BEKTa, MOHSTHS,
NpOIEAYpPhl, TIO BBIABJICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMHu, TMOHSATUSIMH,
MpoLEeaypaMH, UCIIOJIb30BATh PA3JIMYHBIE METOBI.

YV 11 CamoctositensHo (HOpMyIUpoBaTh 000OIIEHHSI U BBIBOJBI MO pe3yJibTaTam
MPOBEJEHHOTO0 HAOJIONICHUS, MCCIICIOBAHUS, OLICHUBATH JOCTOBEPHOCTH MMOJYyUYEHHBIX
pE3yIbTaTOB, BHIBOJIOB U 0000IIIEHU, MPOTHO3UPOBATH BO3MOXKHOE WX PA3BUTHE B HOBBIX
YCIIOBHSIX.

MP 3 6a3oBbie ymenus pabomams ¢ uHpopmayueu:

YV ]I 12 Beibupars nHGOpMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJIM3UPOBATH
U UHTEPHPETUPOBATh HWHOOPMAIUIO PA3IUYHBIX BHUIOB U (HOPM TMPEICTABICHUS;
CUCTEMATU3UPOBATh U CTPYKTYPUPOBATH HMH(POPMAIIMIO, TIPEACTABIATh €€ B Pa3IMYHBIX
dbopmax.

YV 13 OmnenuBaTh  HaAE&KHOCTh  HMHPOpMAIMUM MO  CaAMOCTOSITEILHO
c(hopMyIMPOBaHHBIM KPUTEPHUSIM, BOCIPUHUMATH €€ KPUTUUECKH.

YV 14 BeisaBisath neguuutbl nHGOpPMAIUU, JaHHBIX, HEOOXOIUMBIX JIJIs OTBETA HA
BOMPOC U JJISI PEIICHUS 3a/1a4H.



YV 15 AnanuzupoBaTh HH()OpPMAIIHIO, CTPYKTYPUPOBATH €€ C TTOMOIIBIO TAOIHI] U
cxeMm, 00001IaTh, MOJEIMPOBATh MATEMATUUECKH: JI€NIaTh YEPTEHKHU M KpPaTKUE 3aIHUCH T10
YCIIOBHIO 33]1a4M, 0TOOpaxaTh rpauecku, 3arrchiBaTh C MOMOIILIO (GOPMYIL.

YV ]I 16 ®opmynupoBath NpsMble U OOpAaTHBIE YTBEPKIECHUS, OTPULIAHUE, BEIBOJIUTH
CJIE/ICTBHS; pACIIO3HABATh HEBEPHBIE YTBEPKACHHS U HAXOJAUTHh B HUX OIIMOKHU.

YV 17 lIpoBomuTh MaTEeMaTHYECKUE OKCIIEPUMEHTBI, peEIaTb  3aJa4yu
HCCIIEIOBATENILCKOTO  XapaKTepa, BBIABAraTb NPEANOJIOKEHNs, JOKa3blBaTh  HIIU
ONPOBEPraTh UX, IPUMEHSS UHAYKIUIO, AETYKIHIO, AHAIIOTHI0, MATEMAaTUYECKHUE METO/IBI.

YV 18 Co3ngaBath CTpyKTYpPUPOBAHHBIE TEKCTOBBIE MAaTEPUAIIBI C UCTIOIB30BAHUEM
BO3MOXHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEACTB M OOJAYHBIX TEXHOJOTHIA,
UCIOJIb30BaTh TaOJMYHBIE 0a3bl JAHHBIX.

YV 19 MHcnonb3oBaTb KOMIBIOTEPHO-MAaTEMATUUECKUE MOEIM I aHalln3a
00BEKTOB U MPOIECCOB, OLIEHUBATH aJIEKBATHOCTh MOJICIIA MOJICTUPYEMOMY OOBEKTY WUITU
IPOLIECCY; MPEACTABIATH PE3YIbTATHl MOACIUPOBAHUS B HATJISATHOM BUJIE.

KommynukatuBabie Y'Y /], BKiroyasi:

MP 4 6azoBbie ymerus oouerust:

YV 20 Bocnpunumare U (GOpMYIUpPOBATH CYXIEHHUS, SCHO, TOYHO, I'PAMOTHO
BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX.

YV 21 B xone oOcyxneHus 3a1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AAaE€MOU TEMBI,
poOJIeMBbl, pelmaeMoil 3aJayu, BbICKA3bIBATh HJIECH, HAILICJICHHbIE HA IMOUCK PELICHUS;
COCTABJISITh CBOM CYXKJEHUS C CYXKACHHUSIMHU APYIMX YYAaCTHUKOB JUAora; B KOPPEKTHON
dbopme hopMynHpoBaTh pazHOTIACHs U BO3PAXKEHUS.

YV 22 IlpencraBisTh JOTHMKY PELICHMs 3aJadM, JOKA3aTeJIbCTBA YTBEPIKICHHUS,
pe3yabpTaTel MU XOJ DKCIIEPUMEHTA, HCCIEAOBAHMS, NPOEKTa B YCTHOM M IHUCHMEHHOMU
dbopMe, MOAKPEIUIss NOSICHEHUAMU, 0OOCHOBAaHUSIMU B BEpOATILHOM U TpauuecKoM BHUJIE;
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIEHHS C Y4€TOM 3aJad MNpe3eHTaluu |
0COOEHHOCTEH ayTUTOPHUHU.

YV ]I 23 YyacTBOBaTh B rpynnoBbsIx (popmax padboThl (00Cy)aeHUsI, 0OMEH MHEHHIA,
«MO3TOBOM  IITypM» H  JpyrH€), MCHOJIb3Yys MpeuMyIlecTBa KOMaHIHOM U
WHJUBUyaIbHOM pabOThl NPHU pPELIEHUMH Y4eOHBbIX 3a]ay; IUIAHHUPOBATh OpPraHU3aIUIo
COBMECTHOI paboThl, pacnpeaensTh BUAbI padoT, 10roBapuBaThCs, 00CY X AaTh MPOLIECC U
pe3yJbTat paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOACH.

VYV 24 BbINnonHATh CBOIO 4YacTh pabOThl U KOOPAMHUPOBATh CBOM JCHCTBUS C
APYTUMU WIEHAMH KOMaHbl; OLIEHMBATh KAYECTBO CBOETO BKJIaJa B OOLIMH MPOIYKT IO
KpUTEepUsM, chOpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Perynatusnsie YV /I, BKitouas:

MP 5 6a3oBbIe ymenus camoopeanuzayuu:

YV ]I 25 CocraBnsrh 1j1aH, alTOPUTM PEIICHUS 3a]]a4M, BHIOMPATH CIIOCOO peIlIeHUs
C y4€TOM HUMEIOUINXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH M KOPPEKTUPOBATH C
y4€TOM HOBOM MH(OPMAIIIH.

YV 26 IIpeaBuaets TpyAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUU 3a7a4H,
BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX,
HaWJEHHBIX OIINOOK.

MP 6 Ga3oBbIC yMeHUsL CAMOKOHMPONS, NPUHAMUSL CeDSL U OPYeUX:

YV 27 Bnanerp HaBbIKAMHM I[103HABATEJIIbHOM pEQIEKCUU KaK OCO3HAHUSA
COBEpILIAEMbIX JEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YyJIbTATOB; BIIAJETh
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cnoco0aMu  CaMOIPOBEPKH, CAMOKOHTPOJIi Mpolecca W pe3yjbTaTa perieHus
MaTeMaTU4YEeCKON 3aa4H.

YV ]I 28 OueHnuBarbh COOTBETCTBUE PE3YJbTaTa LIEJIA U YCIOBUIM, MEPY COOCTBEHHOU
CaMOCTOSITENIbHOCTH,  3aTPyAHEHHs, ACPHUIMUTHI, OIMIMOKH, NPUOOPETEHHBIN  OIBIT;
OOBSACHATH MPUYMHBI JOCTHKEHHSI MM HE JOCTHKEHUS PE3YNIbTATOB JEATEIbHOCTH.

CoBMecTHas IeATeIbHOCTD Kak Y Y 1, BKiIrovas:

MP 7 6a30BbIC yMeHUA COBMECMHOU OeAMeTbHOCMIU:

YV 29 Ilorumate ¥ UCHOJIB30BATh IPEUMYIIECTBA KOMAHIHOW U UHAWBUYaIbHON
paboTHI.

YV 30 IlpuHumaTh 1€IM COBMECTHOW JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPAWMHUPOBATh JEWUCTBUS MO €€ JOCTWIKEHHIO: COCTaBIATh IUJIaH JEHCTBUH,
pacnpenesnsaTh poju ¢ Y4€TOM MHEHUH YYaCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHOU
paboTHI.

YV 31 KoopaunupoBaTh W BBINOJHATH pabOTy B YCIOBUAX peajIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJCHCTBHUSL.

YV 32 OcywecTBiIATh IMTO3UTUBHOE CTPATETUYECKOE NOBEACHHUE B Pa3JIMYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

[IpeameTHbIE pE3yNAbTATHl OCBOCHUS Y4EOHOr0 MpeaMeTa 00eCIeunBatoT:

I[IP1 VYmMenue onepupoBaTh TMOHATHUSAMH: OINPEIACICHUE, AaKCMOMa, TeopeMa,
CJIEJICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHBIE (POPMYITUPOBKH; YMEHUE
(dbopmynupoBaTh OOpaTHOE U MPOTHUBOMOJIOKHOE YTBEPXKJIECHUE, MPUBOAUTH NPHUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJl MAaTEMATHYECKOM HWHAYKIHWH;, MPOBOIUTH
JOKA3aTeJIbHbIE  pacCy X JCHHWs NpPH PEIICHUWM 3a7a4, OLEHUBATh JIOTUYECKYIO
IIPaBUIIbHOCTD PACCyKICHUN.

IIP 2 YMmenue onepupoBaTh MOHATUSMU: MHOKECTBO, IIOAMHOKECTBO, ONIEPALIMH HaJl
MHOXXECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar i
ONMCAaHMS PEATBHBIX MTPOLIECCOB U SBJICHHUN U MPU PEILIEHUH 33/1a4, B TOM YUCJIE U3 APYTHUX
y4eOHBIX MPEMETOB.

ITP3 YmeHue onepupoBaTh NOHATUAMU: Tpad, CBSI3HBIN rpad, 1epeBo, UK, rpad Ha
IJIOCKOCTH; YMEHHE 3a/JaBaTh M OINUCHIBaTh TIpadbl pPa3IUYHBIMU  CIOCOOAMU;
MCIIOJIb30BaTh Tpadbl IpH pelICHUH 3a1a4.

I1P 4 Ymenne cBOOOAHO ONEPUPOBATH MOHATHSIMU: COUETAHUE, IEPECTAHOBKA, YUCIIO
COUYETaHUM, YUCIIO IEPeCTaHOBOK; OMHOM HbrOoTOHA; yMEHME NPUMEHITh KOMOWHATOPHbBIE
(baKTbl U pacCyXACHUS JJI PEIICHMS 3aau.

IIP 5 YMeHnue onepupoBarh MOHITUSAMU: HATYPAIBHOE YUCIIO, LEJI0E YUCIIO, OCTATOK
10 MOJYJIIO, PalMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO, MHOKECTBO HATypPAJbHBIX,
LENbIX, PAalMOHABHBIX, JEHCTBUTEIBHBIX YHCEN;, YMEHUE HCHOJIb30BaTh MPHU3HAKU
JeJIMMOCTH, HauMEHBIINKA OOLIMI JeNuTeNlb U HauMeHbIIee 00lee KpaTHOE, alfOPUTM
EBknuaa mpu pelieHuu 3ajiad; 3HAKOMCTBO C Pa3IUYHBIMU MO3UIIMOHHBIMU CHUCTEMaMU
CUMCJICHHS.

[1P 6 YmeHue cBOOOAHO ONEPUPOBATH MOHATUSMU: CTENEHb C LEIBIM MOKA3aTeIeM,
KOpPEHb HATypaJIbHOW CTENEeHH, CTENEHb C PAlMOHAJIbHBIM I[I0Ka3aTelIeM, CTENEeHb C
NEeUCTBUTEIBHBIM (BEILIECTBEHHBIM) IMOKa3aTesieM, JiorapudM 4Yuciia, CUHYC, KOCHHYC, U
TAHI€HC TPOU3BOJIBHOTO YUCIIA.

I[IP 7 VYwmeHue onepupoBaTb IOHATHUSAMHU:  TOXKJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUe, YpaBHEHUE, HEPABEHCTBO, CHUCTEMa YpAaBHEHUH W HEPABEHCTB,

7



PAaBHOCWJIBHOCTh YPaBHEHUM, HEPABEHCTB U CUCTEM, pallMOHAIbHbIE, WPpPALMOHATIbHBIE,
MOKa3aTeNibHbIE, CTENEeHHbIE, JOorapupMuUyecKue, TPUTOHOMETPUUYECKHE YpaBHEHUS,
HEPABEHCTBA W CHUCTEMbl; YMEHHE pellaTh YpaBHEHHs, HEPABEHCTBA U CHUCTEMBI C
MOMOUIBIO PA3IUYHBIX TMPUEMOB; pelIaTh ypPaBHEHUS, HEPABEHCTBA W CHUCTEMBI C
mapamMeTpoM; TPUMEHSATHh ypaBHCHHS, HEPABCHCTBA, WX CHUCTEMBI [JII PEUICHUS
MaTeMaTUYECKHX 33J1a4 M 337a4 U3 pa3IMuHbIX 00JacTEl HAYKU U PEATbHOM )KU3HU.

I[P 8 YMenne cBOOOAHO OMEPHPOBATH MOHATHUAMH: Tpahuk GyHKIUH, OOpaTHas
byHKIUSA, KOMIIO3WIUS (YHKIMM, nuHeWHas QYHKIUSA, KBaapaTHuHas (QYHKIIHS,
CTerneHHas (YHKIUS C IEJIBIM MOKa3aTeleM, TPUTOHOMETpUUYecKrue (yHKIMH, OOpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIIMH, MOKa3aTelibHasl U Jiorapudmuueckass QyHKIUU; YMEHUE
CTPOUTh Tpaduku (yHKIUH, BBITIOIHATH MpeoOpa3oBaHus T'pauKOB (YHKIUN; yMEHHE
UCIOJIb30BaTh Tpaduku (QYHKIUN Ui U3y4eHHs TPOLECCOB M 3aBUCUMOCTEH MpHU
pelIeHUH 3a7a4 U3 JPYruX Yy4eOHbIX MPEIMETOB W M3 PEalbHOM >KU3HU; BbIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXy BETMUYMHAMU; YMEHUE CBOOOIHO ONEPUPOBAThH OHSITHS:
4ETHOCTh  (DYHKIIMHM,  TMEPUOAMYHOCTh  (YHKIMHM, OTPAHUYCHHOCTh  (DYHKIIUH,
MOHOTOHHOCTh (YHKIIH, SKCTpeMyM (PyHKIIMU, HAauOOblIee U HAMMEHbIIEE 3HAYCHHS
GyHKIIMM Ha TPOMEXKYTKE, YMEHHE IMPOBOAWTH HCCIeAoBaHWE (DYHKINUU; yMEHHUE
MCIIOJIb30BaTh CBOMCTBA M rpauKu (PyHKUMN JUIsl PELICHUs YpaBHEHUN, HEPABEHCTB U
3a/lay ¢ mapameTpamu; u300paxaTh Ha KOOPJIWHATHOM IUIOCKOCTH MHOKECTBA PEIICHUN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM.

ITIP 9 VYmeHue CBOOOJHO OINEPUPOBATH MOHATUSMH: TOCJIEAOBATEIBLHOCTD,
apumeTnyeckas IMporpeccus, reoMeTpudeckas Mmporpeccusi, OECKOHEUHO YObIBaromiast
reoMeTpuyeckas MpOorpeccusi; yMEHHE 3a/laBaTh IOCIEIOBATEIbHOCTH, B TOM YHCIE C
MOMOUIBIO PEKYPPEHTHBIX (POPMYJL.

I[P 10 YMmeHue omepupoBaTh MOHATUSIMH: HENPEPHIBHOCTH (DYHKIIMH, ACUMIITOTHI
rpadguka GyHKIMU, TEepBasi W BTOpas MNPOU3BOJAHAA (GYHKIUU, TEOMETPUUECKUN U
(bu3MYeCcKuil CMBICI TPOU3BOAHON, TEPBOOOpa3Has, OMpPENCIEHHBIM WHTETpall; YMEHUE
HaxXOJIUTh ACUMMTOTHI Tpaduka (PYHKIIMH; YMEHHE BBIYHCIATH MPOU3BOIAHBIC CYMMBbI,
MPOM3BENICHHUS, YaCTHOTO M KOMITO3UITUU (PYHKIIMH, HAXOJUTh YpaBHEHHE KacaTeIbHOU K
rpaduky (yHKIMH; YMEHHE UCIOIB30BaTh MPOU3BOAHYIO Ul MCCIENOBaHUS (YHKIUH,
JUIA HAXOXKICHHS HAWIYYIIEro pPEIIeHHs B TPUKIATHBIX, B TOM YHCJIE COLHUAIBHO-
SKOHOMHUYECKHMX M (U3MUECKUX 3aJaydax, A1 ONpeNeNieHUuss CKOPOCTH M YCKOPEHUS;
HaxXOJIUTh TUIOMIAN U OO0BEMBI (GUTYpP C TMOMOIIBI0 HWHTETpalia; MPUBOIUTH MPUMEPHI
MaTEMaTHYECKOTO MOJICTHPOBAHUS C MTOMOIIBI0 AU(dEepeHIINATbHBIX YPaBHEHHI.

ITP 11 Ymenue omnepupoBaTh MOHATHUSAMU: KOMIUIEKCHOE YMCIO, COMNPSHKEHHBIE
KOMILJIEKCHBIC YHCJIa, MOAYJh W apryMEHT KOMIUIEKCHOTO 4dHcia, (opma 3amnucu
KOMILJIEKCHBIX YHcell (TeOMETpUYeCKasi, TPUTOHOMETPUYECKast U ajlredpandeckas); yMeTh
MPOU3BOANTH apU(METUUECKHE JCHCTBUS C KOMIUIEKCHBIMA YHCIAMU; TPHUBOJUTH
MIPUMEPHI UCTIOJIH30BAHUS KOMILJIEKCHBIX YHCETI.

ITP 12 VYmenue cBOOOAHO OIEPUPOBATH IMOHATHIAMHU: CpeAHee apr(pMETHUECKOE,
MeauaHa, HauOoJIbIlIee W HAWMEHbINIEEe 3HAYEHUS, pa3Max, JUCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE JUIsi OMHMCAHMs YUCIOBBIX JAHHBIX; YMEHHE HCCIEIOBAaTh CTATHCTUYECKHE
JaHHBIE, B TOM YHCIIE C MPUMEHEHHEM TpadUIeCKUX METOIOB M DJIEKTPOHHBIX CPEACTB;
rpauyuecku ucciaeaoBaTh COBMECTHBIE HAOIIOEHUS C TOMOILBIO JUAarpaMM PacCerBaHUs
Y JINHENHOU perpeccum.



ITP 13 YmeHue HaxXOAWTh BEPOSITHOCTH COOBITHUH C HMCMOJb30BAaHUEM TIpadUueCKUX
METOJIOB; MPUMEHSTh JUIsl pelieHus 3anad  (OpMyJbl CIOKEHUS U YMHOXKEHUS
BEPOATHOCTEH, (popmyiy mMmonHON BeposTHOCTH, GopMyny bepHysin, KOMOMHATOpPHBIE
bakThl U (HOPMYIIBI; OIICHUBATH BEPOSTHOCTU PEATBbHBIX COOBITHI; YMEHHE ONEPUPOBATH
MOHATUSMU CJly4yallHas BEJIMYMHA, DPACIPECICHUE BEPOATHOCTEH, MaTEMaTHYECKOE
OKHJIaHUE, JHCIEpPCUs U CTAaHAAPTHOE OTKJIOHEHHE CIYy4YalHON BEJIMYMHBI, (PYHKIUU
pacupeneneHuss W IUIOTHOCTH PaBHOMEPHOIO, IOKa3aTeIbHOTO W HOPMAJIBHOIO
pacupesieNeHuii; YMEHHE HCIONb30BaTh CBOWCTBA M3YYEHHBIX pPACHPEIEHCHUN i
pelIeHus 3a/1a4; 3HAKOMCTBO C NOHATHSMU: 3aKOH OOJIBIINX YUCEN, METOIbI BHIOOPOYHBIX
UCCJICIOBAHU; YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YHUCENT B
IPUPOAHBIX U OOIIECTBEHHBIX SIBIICHUSX.

I[IP 14 VYmenue cBOOOJHO OMEPUPOBATH MOHATUAMM: TOYKA, MpsiMas, IMJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JyY, IJIOCKUW YroJ, NBYIPAaHHBIA yroj, TPEXTpaHHBIA YTOJI,
nepeceKaroluecs, MapauielibHble W CKPEIIMBAIOIIMECS MpsMble, MapauIeIbHOCTh U
NEPIEHANKYJSIPHOCTh IPSAMBIX M IUIOCKOCTEH, yTrOJd MEXAY IPSMBIMU, YIOJd MEXAY
NPSAMOM U MJIOCKOCTBIO, YTOJI MEXAY ITUIOCKOCTSMH; YMEHUE UCIOJIb30BaTh MPU PEIICHUN
3ala4y W3y4yeHHble (AKTbl U TEOPEMbl IUIAHUMETPUHU; YMEHHUE OLEHUBATh pPa3MeEphbl
O0OBEKTOB B OKPY’KalOIIEM MHUpPE; YMEHHE OIEepUpOBaTh MOHATHUSMHU: MHOIOTPaHHUK,
CEYEHHE MHOTOIPAaHHMKA, MPaBWJIbHBI MHOTOrpaHHUK, IpU3Ma, NupaMujga Qurypa u
MOBEPXHOCTh BpAILEHUs1, LIWIUMHAP, KOHYC, Wap, cdepa, pa3sBEPTKA MOBEPXHOCTH, CEUEHUS
KOHyCa W UWIMHJApA, MapajuleibHble OCH WM OCHOBAHMIO, CEYEHHUE IIapa, IIIOCKOCTH,
Kacaromasics chepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOIOIpaHHHKA,
n300paxaTb MHOTOTPaHHMKH, (PUTYpPHl M MOBEPXHOCTU BPALICHUS, UX CEUYEHHUS, B TOM
YHCJIE C IOMOUIBIO AJIEKTPOHHBIX CPENCTB; YMEHUE IPUMEHITh CBOMCTBA T€OMETPUUYECKHUX
¢buryp, caMoCTosTeNIbHO (HOPMYIHPOBATh ONPEACICHUS H3ydaeMbIX (UIYp, BBIIBUraTh
TUIOTE3bl O CBOMCTBaX W NpU3HAKAX TIE€OMETPUYECKHX (Uryp, OOOCHOBBIBATH WM
OINpOBEpraTh UX; yMEHHE MPOBOANUTH KIaCCUPUKAIUIO PUTYp O pa3IMYHbIM MPU3HAKAM,
BBITIOJIHATH HEOOXOAUMBbIE TOTOJIHUTEIbHbIE TOCTPOCHUS.

I[IP 15 Ymenne cBOOOAHO oOmepUpOBaTh MOHATHIAMU: IUIOUIAAb (QUIYpbl, O0BEM
¢burypel, BeIMYMHA YIJd, PACCTOSHHE OT TOYKH JO IUJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSAMBIMH, PACCTOSIHUE MEXIY IJIOCKOCTAMHM, IUIONaab Cepsl, MIOMAab MOBEPXHOCTU
nupamMujibl, MPU3Mbl, KOHyca, IWIMHIApa, O0BEM  Kyba, MPSIMOYIOJBHOIO
napajienenuneaa, NUPaMuibl, TPU3MbI, LWIAHIpA, KOHYyca, 1Iapa; YMEHUE HaXOJUTh
OTHOLIEHUE 00BEMOB MOJAOOHBIX (UTYP.

I[IP 16 YMeHnue cBOOOIHO OINEpPUPOBATh MOHATUSIMH: JIBIKCHHE, NapaylieiIbHBINA
NEPEHOC, CUMMETpUsS Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
mo00us1, mog00HbIe GUTYPHI; YMEHHE Paclio3HABATh PaBHBIE U MOJO00HbBIE (DUTYPHI, B TOM
4uclie B MPUPOJE, UCKYCCTBE, APXUTEKTYpE; YMEHHE HCIIOJIb30BaTh TI'€OMETPUUYECKHE
OTHOIIICHHUS, HAXOAUTh T€OMETPUUECKHE BEJIMYUHBI (AJIMHA, YTOJ, MJIOMaab, 00bEM) MpH
pEILIeHNH 3aj1a4 U3 JPYTUX YUYEOHBIX MPEAMETOB U U3 peaibHON KU3HHU.

I[P 17 Ywmenuwe cBOOOAHO OMEpUPOBATH TOHITHSAMHU: MPSIMOYTOJIbHAS CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MpPOMU3BEJEHUE BEKTOpa Ha 4YHUCJIO, pa3joKeHHWe BeKkTopa mo 0asucy, CKaJasipHOe
MPOU3BEJCHUE, BEKTOPHOE MPOU3BE/ICHUE, YTOI MKy BEKTOPaMH; YMEHHE UCITIOIb30BaATh
BEKTOPHBIN U KOOPAMHATHBIA METOJ ISl PEILICHUs] TeOMETPUUECKUX 3a/1a4 U 3a/1ay APYyTHUX



y4eOHBIX MPEJMETOB; ONEPUPOBATH MOHATUAMHU: MaTpuia 2x2 u 3x3, onpeaenuTeNb
MaTpHULbl, TEOMETPUUECKUN CMBICIT OIIPEACITUTEIIS.

I[IP 18 VYMenwe MOJEIMpPOBATH pEANbHBIE CUTyallMM Ha SA3BIKE MaTEMaTUKH;
COCTABJISITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE  MOJEIM C  HUCHOJB30BaHUEM  afmapara  anreOpsl,
MHTEPIPETUPOBATh IMOJYUYEHHBIM pe3yjbTaT; CTPOUTh MATEMAaTHYECKHUE MOJEIU C
MIOMOILBI0 TE€OMETPUYECKUX TOHATUM W BEIUYMH, PEIIAaThb CBSI3aHHbIE C HHUMH
MPAaKTUYECKUE 3a/layd; COCTABJIATh BEPOSATHOCTHYIO MOJEIb W HWHTEPIPETHPOBATH
MOJIyYEHHBI PE3yNbTaT, pelmaTh NPHUKIAJHBIE 3aJa4d CPEACTBAMU MAaTE€MaTUYECKOIrO
aHaju3a, B TOM YUCJIE COLUATBbHO-2KOHOMUYECKOTO U (PU3NYECKOTO XapaKTepa.

[1P 19 Ymenue BpIOMpaTh NOAXOAAIINNA METO/ JJISl pEIICHUs 3a/1a4; TOHUMaHue
3HAYUMOCTH MAaTEMAaTHKHU B H3yUYEHUU MPUPOTHBIX M OOIIECTBEHHBIX MPOIIECCOB U
ABJICHH; YMEHHE PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB MaTEMAaTUKHU B UICKYCCTBE, YMEHHE
IPUBOIUTH IPUMEPHI MATEMATUUYECKUX OTKPBITUH POCCUICKOW U MUPOBOM
MaTeMaTUYECKOW HAYKH.
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CooTHoOIIeHUE JINMYHOCTHBIX,

MCTANIPEAMETHBIX KW MNOPEAMCTHBIX PE3YJIbTAaTOB

ocBoeHus yueoHoro npeamera YI1.04. Maremaruka
B KOHTEKCTE MOATOTOBKHU K (POPMHUPOBAHUIO U PA3BUTHIO OOLIMX KOMIETEHIIHIH,
npeaycMmoTperHsix PI'OC CIIO

Kox n HaumeHoBanue GpopMupyembIx

[Tnanupyemble pe3yabTaThl OCBOSHHS YU€OHOT 0 MpeMeTa

00X KOMIIETEHIIUI

JIM4HOCTHBIE PE3yIbTATHI
MeranpeameTHble pe3yabTaThl

[IpenmertHbie

OK 01. BsiGupats crocoObl perieHus
3a1a4 npodeccuoHaIbLHON
NESATENbHOCTH  NPUMEHUTEIBHO K
Pa3NUYHBIM KOHTEKCTaM

JIP 4
MP1, MP 2

ITP 1 —1IIP 19

OK 02. Hcnosnb3oBaTb COBPEMEHHBIC
CpeiacTBa  IIOMCKA, aHalM3a WU
MHTEpIIpETALNH uHpopMauu u
WH()OPMALIMOHHBIE TEXHOJOTHH IS
BBITIOJTHEHUS 3a]1a4 NpodeccroHalbHON
NEeSTeTbHOCTH

JIP 4
MP 3

ITP 7, I1P 8, IIP
16

OK 03. [InanupoBatb U
peann30BbIBATH COOCTBEHHOE
npodeccHoHaIbHOE U JIMYHOCTHOE
pa3BHTHE, HpeANPUHIMATEIBCKYIO
IESATEeNbHOCTh B  TPO(ECCHOHATBHOM
chepe, HCHONB30BaTh 3HAHUS MO
(buHaHCOBOM IrPaMOTHOCTH B
Pa3IUYHBIX ’KM3HEHHBIX

00CTOATENLCTBAX

JIP 4
MP 5, MP 6

TP 7, TIP 14,
TP 17

OK 04. DddexTuBHO
B3aMMOJICHICTBOBaTh W paboTath B
KOJUJIEKTHBE U KOMaH/e

JIP 2, JIP 3, JIP 7
MP 7

IIP 6, IIP 8, [P
13,

OK 05. OcymiecTBasTh
YCTHYIO u MMCbMEHHYIO
KOMMYHHUKAIIMI0O HAa TOCYJIapCTBEHHOM
sa3pike  Poccuiickoir  @enepauuu ¢
Y4ETOM OCOOCHHOCTEH COLMATIBLHOTO U
KYJBTYPHOI'O KOHTEKCTA

JIP 3
MP 4

TP 12, TIP 14

OK 06. [TposiBIATE Ipa’AaHCKO-
NaTPUOTUYECKYIO HO3UIHIO,
JIeMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPaJUIIMOHHBIX
00IIIeueIOBEYECKUX 1IEHHOCTEH, B TOM
qyuciae C  Yy4eToM  TapMOHHU3AIUH
MEKHAITMOHATBHBIX u
MEXPETUTHO3HBIX OTHOILICHHI,
MIPUMEHSTh CTaHJAPTHI
AHTUKOPPYIIIMOHHOT'O IOBECHHUS;

JIP 1, JIP 2, JIP 3, JIP 9

ITP 13, I1P 17,
ITP 19

OK 07. CopneiicTBOBaTh COXPAHEHUIO
OKpYyKaromen Cpenbl,
pecypcocOepeKeHHIO, MIPUMEHSTH
3HaHUS 00 W3MEHEHHMH KJIHMMAaTa,
MIPUHIAIIBI OepexXIIMBOTO
IIPOU3BOJICTBA, 3¢ PeKTUBHO
NENCTBOBATH B YpE3BBIYANHBIX
CUTYaLUsAX

JIP 1, JIP 2, JIP 10

[P 10, IIP 16
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1.4 KonndecTBO 94acoB Ha OCBOEHWE paboveil mporpaMMbl, O9HOM (OPMBI O0yICHHS:
- MakcumanpHas yueOHas Harpy3ka odydaromierocs — 251 gac,

- Obs3aTenpHAs ayIMTOpHAs yueOHast Harpy3ka oOyuatomerocs — 234 gaca,

B TOM YHCIIE:

- TeOpeTHIecKoe o0ydeHnne — 176 4acos;

- IPAKTAYECKHUE 3aHATUA — 58 yaca;

- KOHCYJIbTAIIMX — 5 YacoB;

- IIpomexyTtouHas atrectanus: B opme 3k3ameHa — 12 yacos.

KonuyecTBo yacoB Ha 0OCBOEHHE paboyeit MPOrpaMmbl, 3a04HON (POPMBI OOYyUECHHUS:
- MakcumanbHas yueOHas Harpy3ka — 251 yacos,

B TOM YHCIIE:

- TeopeTHueckoe ooyueHue — 18 4acos;

- IpaKTU4YecKue 3aHsaTus — 12 yaca;

- CamocrosrenbHas padbora ooydaromierocst — 215 gacos.

- [IpomexxyTounast arrecTanus: B popme 3k3aMeHa — 6 4acos.

1.5 WUcnonb3yembie METOABI OOYUYEHUS:
1.5.1 [TaccuBHBIE: JIEKIHSI, AEMOHCTPALUS, OIIPOC.
1.5.2 AKTUBHBIE U UHTEPAKTUBHBIE: TBOPUECKOE 3aJjaHKe, padoTa B MajbIX Irpynmnax,

HpO6JICMHEUI JICKIMA, IIOATOTOBKA HpGBGHTaHHﬁ, AUCKYCCHA, MCTOH  IIPOCKTOB,
TCCTUPOBAHHC.
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2 CTPYKTYPA U COJIEPXKAHUE PABOYEN ITPOI' PAMMEBI
2.1 O6bemM paboueil mporpaMmbl Yu4eOHOIO MpeaAMeTa U BUIbI y4eOHOU paldOThI

OYHOU (POpMBI 00YUCHHS

Bun yuebHoli paboThl

O0BeM yacoB

MaxkcumanbHas yueOHas Harpyska (BCero) 251
OO0s3aTenbHast ayAUTOpHAs yaeOHas Harpy3Ka (BCero) 234
B TOM YUCIJIC:

TEOPETHUUECKOE 00yUueHue 176
MPaKTUYCCKHUEC 3aHATUS 58
KOHCYJIbTalun 5
[TpomerxyTouHas arTecTanus o yueOHOMY MpenMeTy B popMe IK3aMeHa 12

O06bem pabouelt mporpaMMbl YIeOHOTO TIpeIMeTa U BUABI Y4eOHOU pabOThI 3a09HON

dhopmbl 00yUIeHUS

Buy yuebHol paboThl

O0BeM 4acoB

MaxkcuMmanbHas yueOHasi Harpy3ka (Bcero) 251
OO6s13aTenbHas ayIuTOpHas yueOHasi Harpyska (Bcero) 30
B TOM YHUCIJIE:

TEOpeTHIEeCKOe 00yICHUE 18
MPAKTUYECKUE 3aHATUS 12
CamocrositenbHast pabota oOydaromerocs (B TOM YHCIIE JIOMAIIIHSS 215
KOHTPOJIbHAs paboTa)

[TpomexyTouHas aTrectanus B popme dK3aMeHa 6
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2.2 Temarmyeckuil miaaH WU cojepkaHue paboueil mporpammbl ydeOHoro mpeamera YII1.04. Martematuka, o4HOil (popmbI

oOy4eHus
HanMeHOBAHME No Copneprxanue yueOHOTo MaTepuana, 1abopaTopHble U IPAKTUUECKUE 3aHSTHU, Komnuec | dopmupyemblie
caMmocCTosTeNbHas paboTa 00ydJaronmxcs, TBO pe3yIbTaThI
pasziesnoB U TeM 3aHATHUSA
KypcoBas paboTa (IpoeKT) 4acoB OCBOCHHUS
1 kypc, 1 cemectp
MakcumanbHas yueOHast Harpy3ka — 106 yacoB
O0s3arenbHas ayquTOpHas yueOHast Harpy3Ka (Bcero) — 96 4acoB B TOM 4HCIIE:
TeOpeTHIeCcKoe 00yueHne — 76 4acoB
IpaKkTU4eckue 3aHsaTus — 20 yacos
KOHCYJIbTAlMK — 4 yaca
IPOMEXKYTOUHAas aTTecTtauus — 6 4acoB

Paznen 1. Kopuu, crenenu u gorapudmMbl 30
Tewma 1.1. Kopuu u Cojnepkanne ydeOHOro Marepuana
CTeIleHU 1 CreneHs ¢ HeJbIM MOKA3aTeJIeM U €€ CBoliCcTBA. 2

2 IloHsiTHE KOPHS N-CTeNEeHH U3 elHCTBUTEIbHOI0 YHCIa. 2

3 CBoiicTBa KOpPHS N-CTENEHH. 2

4 CreneHu ¢ pauMoHAJbHBIMH MIOKA3aTEJISIMHU, HX CBOICTBA. 2

5 CTreneHH ¢ 1eliCTBUTEIbHBIMH NMOKA3ATEISIMH. 2
Tema 1.2. Jlorapudpm | Conepxanue yueOHOro MaTepuaia

6 Jorapudm. ) JIP 2 - JIP 4, JIP

7 CaoiicTBa jorapugmos. 2 MP 1,7MP 2,

8 JecaTHYHbIEC H HATYPAJbHbIE JIOrapu(PMbI. 2 MP 7

ITpakTHyeCKUE 3aHATHUS

9 | IIpakTnueckoe 3anaTue Nel. KontpoasHasi padora 1. 2 HP 3, 1P 6
Tema 1.3. Copneprkanue yueOHOTo MaTepuaa
[IpeoOpa3zoBanue 10 IIpeoOpa3oBanue ajreGpanvecKux BbIpaKeHHI. 2
BBIPKECHUI 11 IIpeoOpa3zoBanne palMOHAIBbHBIX BbIPAKEHHIA. 2

12 IIpeoOpa3oBaHue MPPALMOHAJIBHBIX BbIPAKECHHUI. 2

13 IIpeoOpa3zoBaHue CTENEHHBIX BbIPAKEHHIA. 2

14 IIpeoOpa3oBanue JorapupmMuuecKuX BbIPpaKEHHH. 2

ITpakTHyeCKUE 3aHATHS

15 \ IIpakTnueckoe 3anaTue Ne2. KontposbHasi padora 2. 2
Pa3nen 2. OCHOBBI TPUTOHOMETPUU 38
Tema 2.1. OcHoBuble | ConeprkaHue yueOHOro MaTepuaia JIP 4
MIOHSATHUSA 16 Pannannas mepa yrua. 2 MP 1 - MP 3,
TPUTOHOMETPHU 17 CHHYC, KOCHHYC, TAHT'€HC M KOTAHTEHC YHCJIa. 2 MP 5, MP 6




18 OcHOBHbIE TPMTOHOMETPHYECKHE TOKIECTBA. 2 [P 1, I1P 7
19 Dopmy.Jibl IPUBEICHUS. 2
20 DopMYyJIbl CJI0KEHHSI. 2
21 DopMy.Jibl IBOWHOIO yIJja. 2
22 IIpeoOpa3zoBanne cyMMbl TPUTOHOMETPHYeCKUX GYHKIMI B IPOU3BE/ICHUS. 2
23 IIpeoOpa3oBanne Npou3BeIeHUl TPUTOHOMETPUYECKUX (DYHKIMH B CYMMBI. 2
[TpakTHyecKue 3aHsATUs
24 IIpakTnyeckoe 3ansiTue Ne3. @opmyJibl NpUBEICHUS. 2
25 IIpakTnueckoe 3ansaTue Ne4d. @opMyJibl CI10KEHHUS. 2
26 IIpakTuyeckoe 3ansaTHe NeS. @opMyJibl ABOMHOIO yIJIa. 2
27 IIpakTuyeckoe 3anaTme Ne6. IlpeoOpa3oBaHMe  TPUIOHOMETPUYECKHX )
BbIPasKeHHH.
Tema 2.2. Cogepxanue yueOHOro Marepuasa
Tpuronomerpuyecku 28 APKCHHYC, apPKKOCHHYC, APKTAHIT€HC H APKKOTAHI€HC. 2
€ YpPaBHCHHUS 29 IIpocreiiline TPUTOHOMETPUYECKHE YPABHEHHS. 2
30 MeTob1 pelieHusi TPUTOHOMETPHYECKNX YPABHEHHH. 2
31 OaHopoaHble TPUTOHOMETPUYECKHE YPABHEHHSI. 2
[TpakTHyeckue 3aHsATHUS
32 IIpakTHyeckoe 3aHaTHe Ne7. PemeHue mnpocrefliMX TPUTOHOMETPHYECKHX 5
YPABHEHMH.
33 IIpakTnueckoe 3ansTHe Ne8. Pemenue OAHOPOAHBIX TPUIOHOMETPHYECKHX 5
YPABHEHMH.
34 IIpakTnyeckoe 3anaTue Ne9. KontpoasHas padora 3.
Pa3nen 3. KommiekcHble yucna 8
Tema 3.1. CopneprkaHue yueOHOro MaTepuaa
KommuiekcHble uncna 35 Aaredpanyeckasi popMa KOMILIEKCHOTO YHCJIA. 2 JIP 4
36 Tpuronomerpuyeckas popmMa 3anMcH KOMILIEKCHOI0 YHCJIA. 2 MP 1, MP 2
37 IToka3aTenbHas (hopMa 3an1MCH KOMILJIEKCHOT0 YHCJIA. 2 [P 11
[TpakTHyeckue 3aHsTHs
38 \ IpakTuyeckoe 3ausaTue Nel(). [leiicTBHS HA/l KOMILIEKCHBIMHU YHCJIAMM. 2
Paznen 4. ®ynkuuu, UX cBOICTBa U rpadUKu 20
Tema 4.1. CoiictBa | Coneprkanue y4eOHOTO MaTepuaa JIP 2 - JIP 4, JIP
byHKIII 39 IHousitue pyHKUMH. 2 7
40 CaoiicTBa (yHKIMH. 2 MP 1-MP 3,
41 OopatHblie pyHKUMH, rpaduk od0paTHO# PyHKUMH. 2 MP 7

15




42 ‘ CaoxHas GyHKnus (KOMIO3HLHSA). 2 ITP 8
Tema 4.2. Copneprxanue yueOHOro MaTepuasa
CreneHusble, 43 OnpenesieHne creneHHoN GyHKIUN, €€ CBOMCTBA M rPauKH. 2
[I0Ka3aTeIIbHBIC, 44 Onpenenenue noka3atTeJbHON (PYHKIHH, €€ CBOICTBA  rpaguK. 2
Jorapu(pMuIecKue u 45 Onpenesenne jJorapupmudeckoii yHKIUN, €€ CBOMCTBA M rpaduK. 2
TPUTOHOMCETPHIECKH 46 Tpuronomerpnueckne QyHKIHH. 2
¢ GpyHKuMH 47 OoOpaTHbIe TPUTOHOMETPHYEeCKHe QYHKIIUM. 2
48 IIpeoOpa3oBanne rpaukos. 2
Hroro 3a cemectp: 96
TEOpETHUECKOe 00yUeHne 76
IIPAKTUYECKUE 3aHATUS 20
KOHCYJIbTAIlU1 4
MIPOMEKYTOYHAsI aTTeCTalMs 10 y4eOHOMY mpeaMeTy B hopMe dK3aMeHa 6
1 kypc, 2 cemectp
MakcumanbHas yueOHas Harpy3ka — 145 yacoB
OO6s3arenbHast ayquTopHas yueOHast Harpy3ka (Bcero)— 138 yacoB B TOM 4ucIe:
TeopeTnueckoe o0yuenue — 100 yacoB
MIpaKTUYECKHE 3aHATUsI — 38 yacoB
KOHCyJIbTauuu — | yac
IPOMEXKYTOUHAas aTTectauus — 6 4acoB
Pasgen 5. YpaBHEeHMs U HEPABEHCTBA 28
Tema 5.1. Cojneprkanne yaeOHOro Matepuana
VYpaBHeHMs 1 PanmonanbHbIe YPABHEHHSI W HX CHCTEMBI. 2
2 HppanuoHajbHble YypaBHEHHS U UX CHCTEMBI. 2
3 Iloka3aTenbHbIe YPABHEHHS U HX CHCTEMBI. 2
4 Jlorapugmuyeckue ypaBHeHHs U UX CHCTEMBI. 2
5 OcHoBHbIE PUEMBI pellieHUsl YPaBHEHHIA. 2 MP ??IS;IP 3
6 Pemenue panMoHaJIbHbIX M HPPALMOHAJIbHBIX YPABHEHHH M UX CHCTEM. 2 MP 5. MP 6’
7 PemieHue noxka3arebHbIX, J0rapuMUYeCKUX YPABHEHHUI U MX CHCTEM. 2 Hi’ 7
ITpakTHyeCcKue 3aHATHS
8 \ IIpakTnyeckoe 3ansaTue Nell. KourposabHas padora 4. 2
Tema 5.2. Cognepkanne yaeOHOro MaTepuana
HepasenctBa 9 PannoHanbHbIC HEPABEHCTBA. 2
10 HppaunoHajibHbIe HEPAaBEHCTBA. 2
11 IToka3aTe/bHbIC HEPABEHCTBA. 2
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12 JlorapugmMunyeckue HepaBeHCTBA. 2
13 MeToa MHTEPBAJIOB. 2
[TpakTHyeckue 3aHATHS
14 ‘ IIpakTnyeckoe 3ansaTHe Nel2. Pelnenne HepaBeHCTB. 2
Paznen 6. Hayama MaTeMaTHuecKoro aHajim3a 40
Tema 6.1. Cojepkanne y4eOHOro Matepuasa
IIpousBoaHas 15 IlocaenoBaTeqbHOCTh. ApuMeTnuecKas NPOrpeccus. 2
16 I'eomeTpuueckasi nporpeccus. 2
17 IIpousBoaHas, eé reoMeTpuYecKHil U (PU3MYECKUH CMBICII. 2
18 IIpou3BoHbIE OCHOBHBIX 3JIEMEHTAPHBIX QYHKIIUIA. 2
19 IIpaBuaa nuddepenuupoBanus. 2
20 IIpon3BoaHas cjI0kHOH GyHKIIUH. 2
21 IIpou3BoaHbIEe BHICHIUX NOPSIAKOB. 2
IIpakTHyecKue 3aHATUS
22 IIpakTuyeckoe 3anaTue Nel3. Haxoxaenne npou3BoAHbIX (PYHKIUI. 2
23 IIpakTnueckoe 3anaTne Nel4. HaxoxxeHne Npou3BOAHBIX CJO0KHBIX (PYHKIHUIA.
24 IIpakTHyeckoe 3ansaTHe NelS. Pemienue npuK/IaIHbIX 3a1a4.
Tema 6.2. Cogepxanue yueOHOro MaTrepuasa JIP 1, JIP 2, JIP
[Tpunoxenue 25 IIpumeHenne NMPoOU3BOXHOM JJIS1 MCCIeI0BAHUA (QYHKIUI HA MOHOTOHHOCTH M ’ 4,JIP 10
IIPOU3BOIHOMN TOYKH IKCTPEMyMa. MP 1, MP 2
26 Bbinykj10cTh M BOTHYTOCTH KpuBOii. Touku nepernda. 2 ITP 9, ITP 10,
IIpakTHuecKue 3aHATUS IP 18
27 IIpakTnueckoe 3ansitue Nel6. IlpumeHeHMe NPOM3BOAHON K HCCJIEJOBAHMIO )
GyHkuum.
28 IpakTuyeckoe 3anaTue Nel7. KontposbHas padora S.
Tema 6.3. Unterpan | Coxeprkanue yueOHOTo MaTtepuasia
29 | IlepBooOpa3Hasi M HeonpeaeJIeHHbII HHTErpaJl. 2
ITpakTHyeCKUE 3aHATHS
30 IIpakTnyeckoe 3ansaTHe Nel8. BolunciieHne HeonpeaeJeHHOr0 MHTerpaJa. 2
31 OmnpenesieHHbINH HHTErpPaJl. 2
32 HaxoxaeHne HHTErpajia MeToA0M OACTAHOBKH. 2
[TpakTHyeckue 3aHsTH
33 IIpakTnueckoe 3ansitne Nel9. IlpumeHeHue OmnpeneIeHHOI0 HHTerpajia s )
HAXO0K/ICHUs] IVI0IA1 KPUBOJIMHEIHON Tpanenuu.
34 IIpakTnueckoe 3ansaTue Ne2(. Ilpumepsl NpuMeHeHUsI MHTerpaja B (HU3HKe W 2
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| reomeTpun.

Pa3nen 7. OCHOBBI IUCKPETHOW MaTEMaTUKU 6
Tema 7.1. OcHOBBI Copepxanne yueOHOro Marepuaa
TEOPUU MHOXKECTB U 35 IlonsiTHEe MHOKeECTBA. 2 JIP 4
rpacdoB 36 IonsaTune rpada. 2 MP 1, MP 2
[IpakTyeckue 3aHsAThs Ip 2, 11P 3
37 IIpakTnueckoe 3ansitue Ne2l. IlpuMeHeHHe TeOpHMH MHOMXKECTB M rpaoB npu )
peleHun 3a/1a4.
Pasznen 8. KomOuHaTopuka, TeOpusi BEpOSITHOCTEH M CTATUCTHKA 20
Tema 8.1. Onementor | Comepxanue yueOHOTO MaTepHalia
KOMOWHATOPHUKH 38 OcHOBHbIE IOHATHS KOMOMHATOPUKH. 2
39 ®opmyJa 6unoma HrroTona.
[TpakTHyeckue 3aHATH
40 \ IIpakTuyeckoe 3ansiTue Ne22. Pemenne 3aaau. 2 JIP 1 - JIP 4, JIP
Tema 8.2. Onementsl | Conepkanue ydeOHOTO MaTepuaa 7 JIP 9
TEOPUHU 41 Onpenesnenne BepOATHOCTH COOBITHS. 2 MP ’1 MP 2
BEPOATHOCTEH 42 TeopeMbl CJ10’KeHUs] U YMHOKE€HHUSI BEPOSITHOCTEH. 2 MP 4” MP 7’
43 ®opmyJia NOJTHOH BepOSTHOCTH. 2 TP 4, TIP 12,
44 ®opmyiaa bepuyuim. 2 IIP 13
[TpakTHyeckue 3aHsTHs
45 IIpakTuyeckoe 3ansitue Ne23. PemieHue 3aa4 Ha HaXO0KACHHE BEPOATHOCTH 2
coObITHS.
Tema 8.3. CopneprkaHue yueOHOro MaTepuasa
OnucarenpHas 46 CayuaiiHble BeJIMYUMHBI. 2
CTaTUCTUKA 47 CraTucTHYecKHe MoKa3aTeyu. 2
Paznen 9. 'eomeTpust 44
Tema 9.1. Ilpssmeie u | Conepxanue ydeOHOro MaTepHuasa
IJIOCKOCTH B 48 IIpeaMer cTepeoMeTpHH. 2
MIPOCTPAHCTBE 49 ITapa/uIeIbHOCTD M NEPNEHANKYISIPHOCTD NPSAMBIX M IIJIOCKOCTEH. 2 JP 1 - JIP 4, JIP
50 IlepnieHAUKYJISIP M HAKJIOHHAS. 2 9, JIP 10
= MP 1 -MP 6
51 JABYrpaHHbIH YIoJ1. 2
52 TpeoGpa3oBaHus NPOCTPAHCTBA 2 1P 1, TIP 14 -
: [P 17, 11P 19
ITpakTHyeCKUE 3aHATHUS
53 IpakTuyeckoe 3anaTue Ne24. Pemmenue 3aaau. 2
54 IIpakTuyeckoe 3ansaTue Ne25. KonTposabHas padora 6. 2
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Tema 9.2. Copneprxanue yueOHOro MaTepuaia
Koopmunater 55 IIpsimoyroJibHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 2
BEKTOpa 56 PasioxkeHne BEKTOpa 1o 6a3ucy. 2
57 MaTpuubl 4 onipeeJTuTe U, 2
[IpakTHyecKkue 3aHsATUs
58 IIpakTuyeckoe 3ansiTue Ne26. Pemenne 3aaau. 2
59 IIpakTnueckoe 3ansaTue Ne27. KourposabHas padora 7. 2
Tema 9.3. Cojnepkanue Marepuania
MHoOrorpaHHuK" 60 MHororpaHHuk M ero 3jemMeHTbl. [lpusma. 2
61 Mapamienenunen. Ky6. 2
62 IIupamuna. 2
63 Ceuenusi npu3Mbl, Ky0a, THPaAMHU/BI. 2
64 IIpaBujibHbIE MHOTOTPAHHUKH. 2
[TpakTHueckue 3aHsTH
65 IIpakTuyeckoe 3anHsTHe Ne28. @opmynabl IUIOIAAU NOJHOH IOBEPXHOCTH 2
NPHU3Mbl, IapaJjuiejienumnena, Kyda, nmpaMmuibl.
66 IIpakTuyeckoe 3ansaTue Ne29. KourpoabHas padora 8. 2
Tema 9.4. Tenau Coneprkanue yueOHOro Matepuana
ITOBEPXHOCTH 67 HuauHap 1 KoHyc. 2
BpaHICHHA 68 lap u cepa. 2
Tema 9.5. Copneprkanue yueOHOTro MaTepuaa
N3mepenus B 69 O0bem u ero usmepeHue. 2
reOMETPHUH
Hroro 3a cemecTp: 146
TEOpeTHYECKoe 00yueHue 100
IIPAKTUYECKUE 3aHATUS 38
KOHCYJIbTAIIUU 1
[TpomerxyTouHas arTecTanys o yueOHOMY NpeMeTy B popMe IK3aMeHa 6
Wtoro no yuebHOMY npeiMeTy 251
TeopeTtnueckoe o0yueHue 176
[TpakTHueckue 3aHsITHS 58
ITpomerxyTouHas aTTecTanys o yueOHOMY NMpeIMeTy B popMe IK3aMeHa 12

NunuBuiyanbHbIl IPOEKT
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2.3. TemaTuueckuil MiaH U cojepxaHue padodeil mporpammbl yueOHoro mpenmera YI1.04. Martemaruka, 3a04HON (QOpMBI

oOy4JeHwusl.
dopmupyembie
HaumenoBanue Ne Coneprxanue yueOHOT0O MaTepuala, MPaKTHUYECKUE 3aHIATHS, CAMOCTOSITEIIbHAS KonnuecTtBo Pesy b TaThl
paszesioB U TeM 3aHATHUS paboTta oOyyaromuxcs, KypcoBas padora (IIpOeKT) 4acoB
OCBOCHUS
1 kypc
MakcumanbHasi yaeOHas Harpy3ka - 251
Obs3arenbHas ayquTopHas yueOHast Harpy3ka (Bcero)— 30 B ToM 4mcie:
TeopeTnuueckoe ooyueHue - 18
MpaKTUYECKHE 3aHATUSA — 12
caMoCTosTelIbHas padoTa - 215
IPOMEXYTOUYHas aTTecTauus 6
AyJIUTOpHBIE 3aHATHS 30
Paznen 1. Kopuu, crenenu u norapudmMbl 6
Tewma 1.1. Kopuu u Copepxanne yaeOHOTo MaTepuaa 5 JIP 4
CTEIICHU 1 \ IloHsiTHE KOPHA N-CTeNEeHH U3 AeHCTBUTEIbLHOI0 YU CJIa, €r0 CBOMCTBA MP 1 -MP 3,
Tema 1.2. Jlorapupm | Coxepsxanue yueGHOro MaTepuana ) MP 5, MP 6
2 | Jlorapudm. CoiicrBa ;1orapudmos. 1P 7
Tema 1.3. [IpakTuueckue 3aHsATHs
ITpeoOpa3oBanue 3 [TpakTueckoe 3ansaTue NelIlpeoOpasoBanue BbIpameHHi. 2
BBIpAKEHUI
Pa3nen 2. OCHOBBI TPUTOHOMETPUU 3
Tema 2.1. OcnoBHble | ConeprkaHue yueOHOro MaTepuaa
MIOHSTHS 4 CuHyc, KOCHHYC, TAHT€HC H KOTAHT€HC YU CJIA. 2 P4
TPHTOHONETpHH [TpakTHYECKHE 3aHATHUSI D) MP1-MP3,
5 ‘ ITpaktnueckoe 3ansatue Ne2llpeoOpazoBaHue TPUMTOHOMETPHYECKUX BbIPAKEHHUH MP 5, MP 6
Tema 2.2. Coneprxanne yd4eOHOT0 MaTepuaa ) TP 1, TP 7
TpuronomeTpudeckue 6 ‘ IIpocreiiie TPMrOHOMETPUYECKHE YPABHEHUS.
YpaBHEHHUA IIpakTrueckue 3aHATHUS
7 ITpakTueckoe 3ansaTue Ne3 PemieHue 0HOPOAHBIX TPHTOHOMETPHYECKUX 2
YPABHEHMH.
Paznen 4. ®yHKiun, ux cBoicTBa U rpaduku 2 JIP 2 - JIP 4,
Tema 4.2. Conepxanue yueOHOro MaTepuasa 2 JIP 7
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Crenennele, 8 Onpenesnenue nokasarejJbHOH M Jorapupmuyeckoi GpyHKUMi, UX CBOWCTBa U MP 1 -MP 3,
MOKa3aTeybHbIE, rpagukm. MP 7
norapuMUIeCKue u I1P 8
TPUTOHOMETPUYECKHE
byHKIIUN
Paspnen 5. YpaBHeHMs U HEpaBeHCTBA 4
Tema 5.1. YpaBaenus | Conepkanue ydeOHOro Marepuania )
9 ‘ OcHOBHBIE IPHEMbI pellleHUs1 YPABHEHU .
Tema 5.2. [IpakTrueckue 3aHATUS >
Hepasencrsa. 10 | ITpakruueckoe 3anstie NodPelenue HepaBeHCTB.
Pa3nen 6. Hauana maremaTuueckoro aHanusa 10
Tewma 6.1. Copepxanne yaeOHOTo MaTepuaa 5
ITpousBonHas 11 IIpousBoanas, e€ reoMmeTpuyecKuii 1 GU3NYECKHH CMBICJI.
12 IIpou3BoaHbIe OCHOBHBIX 3JIEMEHTAPHBIX QYHKIMIA. 2 JIP 1, JIP 2,
[IpakTrueckue 3aHATUS ) JIP 4, JIP 10
13 | [Ipaktuueckoe 3anstue Ne5. Haxoxk/1eHue NpoU3BOJIHBIX CJI0KHbIX (YHKIMIA. MP 1, MP 2
Tema 6.3. Unrerpan | Coxepkanue yueOHOro MaTepuana 5 1P 9, ITP 10,
14 | IlepBooOpa3Has 1 Heonpe/ieJeHHbIH HHTErPaJl. 1P 18
[IpakTrueckue 3aHATUS
15 [Tpaktueckoe 3anatue Ne6. IlpumeHeHme ompeaeleHHOr0 HHTerpajia JJs D)
HAXO0KACHUSA IUIOIIAAU KPUBOJIUHECHHOH TPanenum.
CamocrodrenbHas paboTa 00y4aronxcs 215
Pasnen 1. Beegenue
Tema 1.1. 3Hauenue Llenu 1 3aaun npeaMera - MaTeMaTuka. Poinb MaTeMaTHKU B Ipo(ecCHOHaIbHOM JIP 1 - JIP 4,
JESTENIBHOCTH U MpU MP 1 - MP 6
OCBOECHHH [P 1, TIP 14 -
npogeccuoHaIbHON 1P 17, IP 19
00pa30BaTeNbHOMN OK 1 -OK 3,
OK5-0K7
IIPOrPaMMBI.
Paznen 2. KopH, cTeneHu 1 Jorapugpmsl
Tema 2.1. Kopuu u \ Coneprxkanne y4eOHOro MaTeprana JIP 1 - JIP 4,
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CTCIICHHU

[ToHsiTHE KOPHS N-CTETIEHH U3 ACUCTBUTENBHOTO uncia. CBOKWCTBA KOPHS N-CTENEHHU.
O06o0menne MoHATHS O TIoKa3arese cteneHu. CTerneHu ¢ parmoHaTbHBIMU
IoKasaTeIsiMH, UX cBorcTBa. CTENEHHU ¢ AJEHCTBUTEILHBIMY ITOKa3aTeasiMu. CTeleHb
C JIeHCTBUTENILHBIM ITOKa3aTesieM. CBOMCTBA CTENEHU C AJSHCTBUTEILHBIM
nokasaresieMm. JIelCTBUS CO CTENEHSIMU.

Tema 2.2. Jlorapupm

Jlorapudwm. Jlorapudm gucna. JlecaiTHaHbIE 1 HaTypadbHbIC JorapupMbl. OCHOBHOE
norapudmuueckoe ToxaectBo. [lepexoa kK HOBOMY OCHOBAHHUIO.

Tewma 2.3.
[TpeobOpaszoBanue
BBIPAXKECHU I

ITpeoOpa3oBanue anredpanyeckux BoipaxkeHuil. [Ipeobpa3oBanue parrioHaIbHbBIX
BeIpaskeHuil. [IpeoOpazoBanne uppannoHaibHbIX BeIpakeHuid. [IpeoOpa3oBanue
HoKa3aTesabHbIX BelpakeHuil. [IpeoOpa3oBanue orapupMuuecKux BbIpaXKEHUH.
[TpeoOpa3oBaHue cTeneHHbIX BoIpakeHU. [IpeoOpa3oBanme nppaioHaIbHbIX U
CTETIEHHBIX BhIpakeHui. [IpeoOpa3zoBaHne MOKa3aTeNbHBIX U JTOTapUPMUUECKUX
BBIpaXCHUI. Pelenue cMemanHubIx 3a1a4.

JIP 9, JIP 10
MP 1 -MP 6
TP 1, TIP 14 -
TP 17, TIP 19

Paszgen 3. OCHOBBI TPUTOHOMETPUH

Tema 3.1. OcHOBHBIE
MOHATHUSL
TpI/IFOHOMeTpI/II/I

Cojnepkannie y4eOHOro MaTepraia

Panuannas mepa yrna. BpamarensHoe nsukenue. CHHYC, KOCUHYC, TAHT€HC U
KOTaHreHe ynciaa. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKAECTBA. DOpMYJIb
npuseneHus. CuHyc, KOCHHYC CyMMbI M pPa3HOCTH JIBYX yTJI0B. TaHT€HC U KOTAHT€HC
CYMMBI M Pa3HOCTH JIByX yrioB. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC JBOWHOTO
yraa. TaHreHc u KoTaHreHc ABoHHOro yria. [IpeobpazoBanue cyMMsl
TPUTOHOMETpHUUYECKUX (QYHKIMH B mpousBeeHre. DopMyIibl CHHYCa U KOCHHYCa
MOJIOBUHHOTO yTia. @OopMyIibl TAHT€HCA U KOTAHT€HCa MOJIOBUHHOIO yIia.
®dyHnaaMeHTanbHas cucteMa perienuit. [IpeobpazoBanue cymmbl
TPUTOHOMETPUUECKUX (YHKIMI B mpousBeaeHue. [lpeodpazoBanue npon3BeaeHus
TPUTOHOMETPHUUYECKUX (QYHKIUN B CymMMy. BbIpaskeHHe TPUTOHOMETPUYECKUX
(GYHKIMI yepe3 TAaHTeHC MOJOBUHHOTO YIIa.

Copepxanre yueOHOTO MaTepHana;

JIP 1 -JIP 4,
JIP 9, JIP 10
MP 1 -MP 6
TP 1, TIP 14 -
TP 17, TIP 19
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Tema 3.2.
TpuronomeTpuieckue
ypaBHEHUS

ApKcuHyC, apKKOCHUHYC U apkTaHreHc. [Ipocreiinme TpuroHoMeTpuuecKue
ypaBHEHHs. PenieHre TpHroHOMETPUYECKUX YPABHEHUM METOIOM Pa3JIOKEHUS Ha
MHOXUTENH. PellieHne TpUroHoMeTpu4ecKuX YpaBHEHUH METOZJOM BBEICHUS HOBOI
nepeMeHoi. OTHOPOIHBIE TPUTOHOMETPUYECKHUE ypaBHEHNUs. Penienne npocTemumx
TPUTOHOMETPUUECKUX HEPABEHCTB. APKCHHYC, apKKOCUHYC U apKTaHI'eHC. MeToabl
pELIECHUS TPUTOHOMETPUYECKUX YPAaBHEHUM.

Pa3nen 4. @yHkuuu, UX cBOMCTBa

U TpauKu

Tema 4.1. CBolicTBa
byHKIUU

O06nacTp ompeneneHus W 00JacTh 3HAUYCHUH OOpaTHOW (YHKIMH. MOHOTOHHOCTS,
YETHOCTh, HEYETHOCTb, OTPAaHUYEHHOCTH, IEPUOTUIHOCTb.

[TpoMexxyTKkH BO3pacTaHHs U YObIBaHUS, SKCTPEMYMBI (DyHKIIUH.

Ob6parnble QyHKIMH, TpaQuK 00paTHON QYHKIIUH.

I'papuueckass wunrepnperauus. Ilpumepsl (yHKIMOHAIBHBIX 3aBUCUMOCTEH B JIP 1 - JIP 4,
peaJIbHBIX MPOLIECCaX U SBJICHUSX. JIP 9, JIP 10
Apudmerndeckue onepanuu Ha GyHKIuAMU. CrnoxHass QyHKIHS (KOMIO3UIIHS). MP 1 -MP 6
np 1, 1P 14 -

Tema 4.2. Omnpenenenue creneHHON (GyHKIUY, €€ cBoiicTBa u rpaduku. OnpenencHue [P 17, TP 19

Crenennsle, TPUTOHOMETPUUECKUX (YHKIHMH, X cBoicTBa U rpaduku. [IpeodbpazoBanue

IIOKa3aTelbHBbIE, rpa¢ukoB. O6paTHbIe TpUroHoMeTpuueckue Gpynkiun. [Ipeodbpasosanue rpadukos.

norapuMuIecKue u

TPUTOHOMETPUYECKHE

byHKIMH

Paszgen 5. YpaBHEeHMs M HEPABEHCTBA

Tema 5.1. Vpauenus | ConepkaHue yueOHOro mMaTepuasa
PaBHOCWIBHOCTE ypaBHEHU. PanmoHanbHbIE yPABHEHUS W UX CHCTEMBI. JIP 1 - JIP 4
HppanuoHanbHble ypaBHEHUS U UX cUCTEMBI. [loka3aTenbHbIE ypaBHEHUS U UX TP 9. JIP 1 0’
cuctembl. Jlorapupmuuecke ypaBHEHUs U UX CUCTEMBI. TpUrOHOMETpUYeCKue MP 1’_ MP 6
YPaBHEHHUS U UX CUCTEMBI. PelleHne noka3aTenbHbIX YPAaBHEHUN U UX CUCTEM. P 1. TIP 14 -
Pemenne panmoHaIbHBIX 1 HPPAMOHAIBHBIX YPABHEHHUN U UX CUCTEM. Perienue TP 1’7’ IIP 19

MOKA3aTeNbHBIX, Jorapu(PMUUECKUX YPaBHEHHM U UX cucTeM. Pemenue
JorapupMHUUECKUX YpaBHEHHUH U UX cucTeM. PelieHne TpuroHoMeTpudecKux
YPaBHEHUU U UX CHUCTEM.
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Tema 5.2.
Hepagencraa.

PaBHOCWIBHOCTE HepaBeHCTB. PalinoHanbHbIe U UppallMOHAIbHBIE HEPABEHCTBA.
[Toka3zarenbHble U TOrapupMUUECKIE HEPABEHCTBA.

Hcnonb30Banue cBOMCTB U rpaduKoB (GyHKIMIA IPU PEIICHUU YPaBHEHUH 1
HEPABEHCTB.

Merton unTepBanoB. Tpuronomerpuyeckue HepaBeHCcTBa. OCHOBHBIE IPUEMBI
peleHus HepaBeHCTB. MeTosa nHTepBasioB. JloMaliHss KOHTpoJbHast padoTa 4.

Pa3nen 6. Havana MmaTreMaTHuecKoro aHainsa

Tema 6.1. Copaepxkanue yueOHOro MaTepHuania
IpousBosnast [Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIINH.
[Tpon3BoaHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.
[Tpou3BoiHAS CIIOKHON (DYHKITHH.
Bropas mpousBogHas, e€ reomerpuyeckuil u ¢uznyeckuit cmeica. [IpomsBoaHas
obparraoii pynkuuu. [IponsBogHas KOMIO3UIMHN QYHKIUH. JlOMaIIHS KOHTPOJIbHAS
pabora 5. § JIP1-JIP 4,
Tema 6.2. [TprmeHeHre NpOU3BOJHON K UCCIEI0BAHUIO (DYHKIUH. 1P 9. TIP 10
HpPIJIO)KeHI/I% [Tpumeps! NCITIOJIB30BAHKS TPOU3BOIHON [UIsl HAXOXKACHHS HaWIy4Ilero peleHus B MP 1’_ MP 6
IIPOU3BOIHOM IPUKIIAIHBIX 3a7a4ax. [P 1. TIP 14 -
Haxosxaenue ckopocTH Juis Iponecca, 3a1laHHoro (opMyJsioi U rpadukom. P 1’7 TP 19
Hccnenoanve GpyHKIMHA U TOCTPOCHUE TpaduKa. ’
[TpuMeHeHne BTOPOI MPOU3BOJHOM K MCCIEIOBAHNIO (DYHKIIMU U IOCTPOEHUE
rpaduxka.
Tema 6.3. UuTerpan Haxosxnenue HeornpeaeneHnoro uarerpana Gyuknuu. Haxoxaenue naTerpaia
METO/I0M NojicTaHOBKH. OnpeneneHHblil naTerpain. ®opmyna Hetotona-JleitOnuma.
Haxoxnenue onpeneneHHoro uHrerpaia GyHkuuu. Penenne cMenianHbIX 3aa4.
JlomaiuHsist KOHTpoJIbHas pabora 6.
Paznen 7. KomOuHatopuka, Teopust BEpOSITHOCTEN M CTAaTHCTUKA
Tema 7.1. Onementsl | Coneprkanue yueOHOro MaTepuaia JIP 1 -JIP 4,
KOMOMHATOPUKHU ®opmyna ounoma HproToHna. CBolicTBa OMHOMHHAIBHBIX KO3 GUIIMEHTOB. JIP 9, JIP 10
Tpeyroapuuk ITackans. Permenue 3a1a4 Ha nepeOop BapuaHToB. Pemenue 3aau. MP 1 - MP 6
Tema 7.2. DneMeHThI CoObITHS, BEPOATHOCTH COOBITHA. CIIOKEHHE M YMHOKEHHE BEPOSITHOCTEH. [P 1, IIP 14 -
TEOPUH BEPOATHOCTEU YucioBble XapaKTEpUCTUKU AUCKPETHON CllydaliHOM Benu4yuHbl. [IoHsATHE 0 3aKOHE [P 17, ITP 19
OOJIBIINX YHCE.
Pasnen 8. I'eomerpus
Tewma 8.1. Ilpsmble u ‘ Copneprkanue yueOHOro MaTepuasa JIP 1 -JIP 4,
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IUIOCKOCTH B
MPOCTPAHCTBE

B3anmHOe pacnosiokeHue IByX IPSMBIX B IIpocTpaHcTBe. [lapamienbHOCTs IpsMoit
Y TJTIOCKOCTH. [lapamienbHOCTh IIOCKOCTEN.

IlepneHquKyIpHOCTE MPSIMOM M INIOCKOCTU. IleprienauKyIisip 1 HaKJIOHHAS.

VYron Mexay npsaMoi ¥ IIOCKOCThIO. JIByTpaHHBIN yros. YToa Mexay MIOCKOCTIMH.
[TeprieHAUKYISIPHOCTD JBYX IUIOCKOCTEH.

[TapannensHOE MpoekTupoBanue. M300paxeHue NpocTpaHCTBEHHBIX (QUTyYp.
[TapannensHOE ipoekTHpoBanue. [1nomans OpTOroHaaIbHON MPOEKIIUU.
H3o6paxenue npocTpaHCTBeHHbIX (puryp. Pemienue 3aqau. Pemenne cmenanHbpIx
3a/1a4.

Tema 8.2.
Koopaunartsl BekTopa

[TpsimoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMyna pacCTOSHUSA MEXIY
nByMs ToukaMu. Bextopsl. Koopaunatel Bekropa. Moaynb BekTopa. PaBeHCTBO
BEKTOPOB.

CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha yuciio. CkaiasipHoe
IIPOU3BE/ICHUE BEKTOPOB.

Pa3noxeHne BeKTOpa 110 HAIIPABJICHUSM.

VYron Mexay AByMsl BEKTOpaMH.

YpasHenue chepsl. YpaBHEHHE TUIOCKOCTH U TIPsIMOU. Penrenune 3anay.

Tema 8.3.
MHororpanHuku

MHuororpasHuk u ero aneMeHTsl. [Ipusma. [Ipsmas npusma.

[TpaBunbHas npusma. [lapannenenunen. Kyo6.

IMupamupa. [IpaBunbnas nupamuaa. Terpasap.

Ceuenus Ky0a, IpU3Mbl, TUPAMU/IBL.

ITpaBrIIBHBIE MHOTOIPAHHUKH.

Teopema Ditnepa. Haknmonnas nmpusma. Y ceueHHast nupamuaa. Pazseprka. Moaenu
IIPABWJIBHBIX MHOTOTPaHHUKOB.

Tema 8.4. Tena n
MOBEPXHOCTH
BpaLLlEHUS

[{unuHap 1 KOHYC.

lap u chepa.

DopmyJibl ITONIAAN TOJIHOW MOBEPXHOCTH IIUIMHApPA U KOHYCA.

VYceueHHbI KOHYC. OCeBbIE CEUEHUS U CEUEHUS, TAPAIIIIEIIbHBIE OCHOBAHMIO.
JlomanrHsist KOHTpoJIbHas padoTa 8.

Tema 8.5. M3mepenus
B F€OMETPUH

O6beMm u ero uzmepenue. @opmyisl o0bemMa Kyda, napasuienenunena, IpusMbl,
UPaMUJIBI.

dopmyra odbemMa IMHIPA, KOHYCA U IIapa.

OTHomlenue mioniaeil mopepxHocreit 1 00beMoB oJOOHBIX Tell. [logobue Tei.

JIP 9, JIP 10
MP 1 -MP 6
TP 1, TIP 14 -
TP 17, TIP 19

IlogroToBka momairHei KOHTpOJIBHOf/'I paGOTBI C HCIIOJIB30BaAHHECM pCKOMCH,Z[aLII/Iﬁ IpeIoaAaBaTCIid
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HToro no yueOHOMY IpeAMETY: 251

Teoperuueckoe oOyueHue 18

[IpakTrHueckue 3aHsATUs 12

CamocrosiTenbHas padoTa 215
ITpomeskyTouHas arTecTanus 1o yueOHOMY NpeaMeTy B popMe IK3aMeHa 6
NHuuBUlyanpHbIN IPOEKT *
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2.3 TlepedyeHb MPUMEPHBIX TEM I WHAMBHIYAIBHOTO MPOEKTa YYEOHOTO MpeaMeTa
VII1.04. Marematuka:

1. 3araaku nupamuibl

2. IIpoueHTHI Ha BCE Cily4yau XKU3HU

3.  TI'padbl 1 uxX npuMEHEHUE

4.  Xwuznp K.®. I'aycca u ero poiab B MaTeMaTUKE

5.  Xwusup u goctwxkenus b. [Tackansa

6. Kusznb u TBopuectBO Jleonapao Ditnepa

7. 3araaku aeHTH MéOmyca

8. Maremaruka B Qu3uke

9. Ilpoektr «CumMMmeTpHst BOKPYT HACH

10. IIpousBoaHas u €€ MPAKTUUECKOE TPUMEHEHHE

11. HMurerpan u ero npuMEHEHHE B KU3HU YEIIOBEKA

12. KommuekcHble ynciia ¥ X poJjb B MATEMATHUKE

13. Tabpuane Kpamep u ero MeToj petieHust CUCTeM JIMHEHHBIX YpaBHEHUH
14. Metoapl pemeHus OKa3aTeNIbHbIX YPaBHEHUN

15. Metonpl peieHust J0rapu(pMUIECKUX YPaBHEHUM

16. MeToabl pemeHuss TPUrOHOMETPUYECKUX YPABHEHUI

17. MeToabl pemeHust CUCTEM ypaBHEHUI

18. IlpaBuibHBIE MHOTOTPAaHHUKHU

19. Tena n mMOBEpXHOCTH BpaLIEHNUS

20. Meron MHTEPBAJIOB

21. OObembl U MIIOMAIU MTOBEPXHOCTEN MPABUIIbHBIX MHOTOTPAHHUKOB U TEJ BPAILLEHUS
22. Pa3paboTKa JOrH4YeCKUX UIp

23. CnoHbI€ MPOLEHTHI B PEATBHOMN KU3HH

24. HWurepakTuBHbIE TECTHI 110 TeMe «[Ipon3BogHas hyHKIUM»
25. HutepaxtuBHBIE TECTHI IO TeMe «HTETpam»

26. HHTEpakTUBHBIE TECTHI MO TEME « Y PABHEHUSD)

27. DnekTpoHHBIN yuyeOHUK « Teopust BEpOSITHOCTI

28. DnexkTpoHHBIN yueOHUK «DyHKIMM, UX CBOMCTBA U TpadUKM»
29. DnexkTpoHHBIN yueOHUK «KOMIUIEKCHBIE YnCiay

30. DnexTpoHHBIN yUeOHUK « MHOTOTPAaHHUKNY
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3 YCJIOBUS PEAJIM3AIIMN PABOYEN ITPOI' PAMMBI
3.1 TpebGoBaHusi K MUHUMAJIbBHOMY MaTEpHAIbHO-TEXHUUYECKOMY 00€CTIeUEHHUIO

VY4eOHbIl peIMET peanu3yeTcs B CEUATbHBIX TOMEIICHUSX:

Kabuner maremaTuku:

[Ipeana3znayueH AJig NPOBEACHUS JICKIIMOHHBIX U MIPAKTUYECKUX 3aHSITHUM, IPYIIOBBIX
U MHAUBUAYAIbHBIX KOHCYJIbTAIUH, TEKYIIIET0 KOHTPOJIS U MMPOMEXKYTOYHON aTTECTAIUH.

OcHoBHOEe o0OoOpynoBaHue: YyueOHass MeOenb, Yy4eOHO-HaIJISIIHbIE MOoCco0Ous,
teneBuzop, DVD-meep, HOyTOykH (IIEPEHOCHBIC) C JIMIICH3MOHHBIM IPOTPAMMHBIM
obecrieueHUEM.

Kabuner mis opraHuzamuu CaMOCTOATEIBLHON pabOThI, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOH aTTeCTAINH:

[Ipeana3HayueH s OpTaHU3aAINd CAMOCTOSATEIBLHON PabOThI, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOHN aTTECTAIIHH.

OcHoBHOE 000pynoBaHKE: yueOHass MeOesb, MyJIbTUMEIUANIPOCKTOP (MIEPEHOCHOM),
9KpaH, KOMIIBIOTEPHl C TMOJKIIOUYeHHeM K ceTu «MHTepHeT» ¢ JIMIEeH3MOHHBIM
MIPOTrPaMMHBIM 00ECIICYCHUEM.

HuranbHbIN 321 C BBIXOJIOM B ceTh MIHTEpHET:

[Ipeana3znayeH AJig OpraHu3ali CaMOCTOSTEIHLHOM pabOThl 00YYarOIIMXCA.

OcHoBHOE oOopyaoBaHHe: y4eOHas MeOenb, KOMIIBIOTEpHAs TEXHHKA C
noAKItoYeHneM K cetu HHrepHeT, oOecrneunBaronias JIOCTYNl B JJIEKTPOHHYIO
nH@opmarmoHHo-o0pazoBarenbHyto cpeay 3a0KT Upl VIIC.

3.2 MudopmarimonHoe odecrneueHrue o0ydeHus

Ilepeyenr  pexkoMeHAyeMbIX yueOHbIX u3AaHuii, MuTepHer — pecypcos,
JOTIOJIHUTEIIBHOU JINTEPATY PBI.

OCHOBHBIE HCTOUYHUKH:

1. MaremaTuka: ajire0pa ¥ Hadajla MaTeMaTHYECKOr0 aHallu3a, reoMeTpus. Anredpa
¥ Hayaja mateMatuueckoro anamuza. 10-11kmaccel: yueObnuk / III. A. AnmuMoB u ap. —
Mockaa: [Ipocsemenue, 2020. — 463 c.: un. — ISBN 978-5-09-074197-2.

JlomoTHUTENbHBIE NCTOYHUKHU:

1. bammakos, M. U., Marematuka : yueObnuk / M. U. bammakoB. — Mocksa :
KnoPyc, 2022. — 394 c. — ISBN 978-5-406-09589-8. // OBC Book.ru: [caiit]. — URL:
https://book.ru/book/943210 (narta obpamienus: 01.06.2024).

2. Cenpix, U. FO. Maremaruka: yuebnoe nocobue / N.1O. Cenpix, A.1O. IlleBenes,
C.4. Kpuonanos. — Mocksa: KuoPyc, 2021. — 719 c. — ISBN 978-5-406-02700-4 // 9bC
Book.ru: [caiit]. — URL: https://old.book.ru/book/936556 (nata obpaimenus: 01.06.2024).

3. I306a, T.C. Maremaruka. Ilpaktukym : yue6Hoe mocobue / T.C. J[306a. —
MockBa : Pycaitnc, 2023. — 202 c. — ISBN 978-5-466-03198-0. — URL:
https://book.ru/book/949694. - (nara o6pamenusi:01.06.2024).

Y4ebHO-MeToIMUecKas JInTepaTypa:
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https://book.ru/book/949694

l.®énopoBa A. B. VII.0O4 Marematuka: MeToauyeckue pEeKOMEHAALMH  JUIS

OpraHu3allid TMPAKTHYECKUX 3aHATUU Uil oOydarommxcss O4YyHOM ¢opMbl 0OydeHUS
cneruanbHocT 08.02.10 CTpOUTENBCTBO KEJIE3HBIX I0POT, MyTh M MyTEBOE XO3AUCTBO /
®énopoBa A. B.; UUTHHCKUN TEXHHUKYM 3>KEJIE3HOAOPOKHOro Tpancrnopta 3a0blXKT
NpI'VIIC. — Yura: PUO cexrop CIIO 3a6MKT UpI' VIIC, 2023. — 80 c.

DIIEKTPOHHBIE PECYPCHI:

1. Book.ru: snekTpoHHO-OuOIMOTEUHAsE cucTteMa: cadT. — Mocksa, 2024. — URL:
https://book.ru. - (mata oopamenns 01.06.2024).
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4 KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB
OCBOEHH PABOYEM ITPOTPAMMBI

KOHTpOJIL N OLICHKA PC3YyJIbTATOB OCBOCHUA y‘I€6H01"0 npeaMeTa OoCymCCTBIIACTCA
IMpCIogaBaTCiIcM B IIPOHCCCC IIPOBCIACHUA 3aHATUM C HCIIOJb30BAHHUEM AaKTHUBHBIX M

UHTEPAKTUBHBIX (GOpPM UM METOJIOB O0y4YeHUs,

yepes

NpeaAMCTHBIC PC3YJIbTATHI,

HAIIPAaBJICHHBIC Ha IIOATOTOBKY K (I)OpMI/IpOBaHI/II-O O6H1PIX KOMHCTGHHHﬁ, a TaKXKC B

mponecce IPOBCACHHUA  TCKYIICIO KOHTPOJIA  YCIICBACMOCTH H HpOMG)KYTO‘IHOfI

aTTeCTraniuu.

Pe3ynbrarsl 0OCBOCHUSA OcHoBHbIE IIOKAa3aTelIx oneHkHd | DopMbl M METOABI

pe3yJibTara KOHTPOJISL U OLICHKU
[NPEAMETHBIE

ITP1 YMeHue  omepupoBarth | - yMETb ONEPUPOBaTh HNOHATHAMM: | TeKyui KOHTpOJIb B

MOHATUSIMH: OIIpeZeICHUE, | OTIpENeNICeHne, aKcuoMa, Teopema, | popme YCTHOIO

aKkcuoma, TEOpeMa, CIEACTBHE, | CIEACTBHE, CBOMCTBO, IIPU3HAK, | ONPOCA, BBINOJIHEHHUS

CBOMCTBO, IIPU3HAK, | JOKA3aTelbCTBO, PaBHOCUJIBHBIE | IPAKTUYECKUX PpadoT,

JI0Ka3aTelbCTBO, PABHOCUIIbHBIE | (POPMYIIUPOBKY; TectupoBanus. Popma

(bopMyIINPOBKY; yYMEHHUE | - yMeTb (popMyIupoBaTh OOpaTHOE M | MPOMEKYTOYHOH

dopmynupoBate  OOpaTHOE U | IPOTHBOIOJIOXKHOE YTBEPKACHUE; aTTecTauuu -

IIPOTHUBOIIOJIOKHOE YTBEPKIACHUE, | - IIPUBOJUTH IIPUMEPBI U | DK3aMEH.

IIPUBOJUTH IIPUMEPBI U | KOHTPIPUMEDBI;

KOHTPIPUMEPBI,  MCIOJB30BaTh | - HCIIOJIb30BaTh METOJ,

METOJ MaTEMaTHYECKON | MaTEMaTUYECKON MHAYKLINN;

UHIYKIINH; IIPOBOJIUTS | - IIPOBOJIUTH JI0OKa3aTelIbHbIE

JI0OKa3aTeJIbHbIEC PACCYKICHHU IIPU | PACCYKACHUS IIPU PELICHUU 3a/1a4;

pemieHuM  3ajad,  OLEHUBATH | - OLICHUBATh JIOTHYECKYIO

JIOTUYECKYIO [IPaBUJIBHOCTD | IIPABUIILHOCTb PACCYXKACHUM.

pacCyKJICHUM.

I[IP 2 VYmeHue omnepupoBarh | - YMETb ONEPUPOBATh MNOHATHAMHU: | TeKylIMil KOHTPOJbL B

MOHATUSIMH: MHO’KECTBO, | MHOXECTBO, TIOJJMHOKECTBO, ornepanuu | hopme YCTHOT'O

IIOJAMHOKECTBO, OIEpallMd HaJ | HaJl MHOXKECTBAMU; OIpOCa, BBINOJIHEHUS

MHOX€ECTBaMU; YMEHHE | - YMETh MHCIOIb30BaTh TEOPETUKO- | MIPAKTUUYECKUX padoT,

UCIIOJIb30BaTh TEOPETUKO- | MHOKECTBEHHBIN amnmapar i | rectupoBanusa. dopma

MHOKECTBEHHBIN  ammapaTr Ul | OMCAHUs PEAIbHBIX IPOLECCOB U | MIPOMEKYTOUHOU

OIMCaHUs PEAIBHBIX IIPOLIECCOB U | ABJICHUM U IPU PELICHUU 3aJay, B TOM | aTTeCTaluu —

SBJIGHUM U NPU PEIICHUH 33/1a4, B | YUCIIE U3 IPYTUX yUYeOHBIX MPEAMETOB. | IK3AMEH.

TOM YHUCIIE W3 JAPYTHX Y4eOHBIX

IIPEMETOB.

I1P3 YMeHue OIIEpUPOBATh | - YMEThb OIIEpUPOBATh IOHATHUAMM: | TEKyIIUNA KOHTPOJIb B

NOHATUSIMU: Tpad, cBA3HBIN rpad, | rpad, cBsa3HbIM Tpad, AepeBo, IUKI, | popme YCTHOTO

ZIEPEBO, LUK, rpad Ha | rpad Ha MIOCKOCTH; OIIpOCa, BBINOJIHEHUS

IUIOCKOCTH; yMEHHE 3aJaBaThb M | - YMETh 3aJaBaTh U OMHUCHIBATH Irpadbl | MPAKTUYECKUX padoT,

ONHUCBHIBATh Tpadbl PA3TUUYHBIMU | PA3IMYHBIMH CIIOCOOAMU; tectupoBanusa. dopma

crocob6aMu; UCIONb30BaTh rpadbl | - HCMONB30BaTh Ipadbl MpU pPEUICHUH | TPOMEXYTOUHON

IIPU PELIECHUH 3a/1a4. 3az1ay. aTTecTaluu -
JK3aMEH.
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I1P 4 YMeHue ¢BOOOIHO
OTIepUpPOBAThH IIOHATHSIMU:
COYeTaHHe, MEePECTAHOBKA, YHUCIIO
COUYETaHMH, YMCIIO MEePECTAHOBOK;

- yMeTb CBOOOJHO  OINEPUPOBATH
MOHSATUSMU: COYETaHHUE, ITEPECTAHOBKA,
YHCIIO COUYETaHU, YHCIIO

nepecTaHoBOK, OuHOM HbroToHa;

Tekymuii KOHTPOJb B
dbopme YCTHOTO
OIpOCa, BBINOJIHEHUS
IIPaKTUYECKUX padoT,

OuHOM HeroToHa; YMEHHE | - YMETh INPUMEHSATh KOMOHMHATOpHBIE | TecTupoBaHus. Dopma
MIPUMEHSATD KOMOHMHATOpPHBIE | ()aKTBl M PACCYKICHUS Il PEIICHUS | TPOMEKYTOTHON
dakThl U paccyXIeHus s | 3a1ad. aTTecTaluu —
pelIeHus 3a1ay. 9K3aMEH.

I[IP 5 VYwmenue omnepupoBaTh |- yMETh ONEPUPOBATH MOHATUAMHU: | TEeKyIIMA KOHTPOJIbL B
MOHITHSIMH: HATypaJlbHOE YHCIO, | HATypalbHOE YHCIO, IeJoe dHcio, | popme YCTHOI'O
LEJI0€  4YHUCIO, OCTAaTOK IO | OCTaTOK IO MOJYJII0, PALMOHAIBHOE | OIPOCa, BBIIOJIHEHUS
MOJAYJIIO, palMOHAJIBHOE YHCIIO, | YUCIIO, HUPPALMOHATIEHOE YHUCIIO, | MPAKTUYECKUX padoT,
UPpALMOHATIBHOE YHUCIO, | MHOKECTBO  HATypalbHBIX, LEJbIX, | TecTupoBaHusa. dopma
MHOKECTBO HaTypaIbHBIX, LIEBIX, | palldOHATBHBIX, JNEHUCTBUTENBHBIX | IPOMEXKYTOUHOMN
palMOHAIBHBIX, JACHCTBUTEIBHBIX | UHACEI; aTTecTaluu —
YUCed; YMEHHUE UCIOJIb30BaTh | - YMETh HCIOJB30BaTh IPU3HAKU | SK3aMEH.

MIPU3HAKU JENUMOCTH, | IeTUMOCTH,  HAaWMEHBIIMH  0oOuui

HAaWMEHBIINNA OOIIMNA JENUTENb U | IEeIUTEb W  HaWMEHbIee  oOIiee

HauMeHblllee oOlee KpaTHoe, | KpaTHoe, anropuTM EBkimpga mpu

anroput™m EBKinaa npu pemeHuu
3a/1a4; 3HAKOMCTBO C pa3JIMYHbIMU

pElICHUH 3a]1a4;
- 3HaThb pAa3IUYHBIC TO3ULHUOHHBIMU

MO3ULMOHHBIMU CUCTEMAaMHM | CUCTEMaMU CUHMCIICHUSI.
CUHCIICHUS.

I[IP 6 VYmenwme CBOOOJHO | - yMeTh CBOOOAHO  oOmepHpoBaTh | TeKymwii KOHTPOIb B
OIIepUPOBAThH HNOHATUSAMM: | IOHATUAMU:  CTENEeHb ¢ LenbIM | popme YCTHOTO
CTENEeHb C LENbIM IIOKa3aTesieM, | TOKa3aTeaeM, KOPEeHb HATypajJbHOM | OIpOca, BBIOJHEHUS
KOpEeHb HaTypaJlbHOW CTEINEeHH, | CTENEHH, CTENeHb C palMOHAJIBHBIM | IPAKTUYECKUX pPadoT,
CTENEHb c palMOHAaJIbHBIM | TIOKa3aTeleM, CTETEHb ¢ | rectupoBanus. ®opma
MIOKa3aTeNeM, CTETICHb C | AEUCTBUTEIBHBIM (BeLeCTBEHHBIM) | IPOMEXKYTOUHON
JeNCTBUTENbHBIM noKasareseM, Jiorapu(M 4uciia, CUHYC, | aTTeCTalluu —
(BeLIeCTBEHHBIM)  TIOKa3aTesleM, | KOCUHYC, M TaHT€HC MPOM3BOJBHOIO | SK3aMEH.

norapudm qHCa, CHHYC, | 4YUCIIa.

KOCHHYC, U TaHT€HC

IMPOM3BOJLHOI'O YK CJIa.

IIP 7 VYwmenue onepupoBaTh | - YyMETb OIIEpUPOBATh IOHATUAMM: | TEeKyIIUNA KOHTPOJIb B
MOHATUSIMH: TOXJECTBO, | TOKIECTBO, TOKIECTBEHHOE | (hopMme YCTHOT'O
TOKJECTBEHHOE IpeolOpa3oBaHue, | Mpeodpa3oBaHuUE, ypaBHEHUE, | OIIPOCA, BBIIIOJIHEHUS
ypaBHEHUE, HEPAaBEHCTBO, | HEPABEHCTBO, CHCTEMa YpPAaBHEHHMHM W | MPAaKTUYECKUX padoT,
cucreMa ypaBHEHUU U | HEPAaBEHCTB, PaBHOCUIIBHOCTB | TecTupoBaHus. dopma
HEPaBEHCTB, PAaBHOCHUJIBHOCTh | YPABHEHUN, HEPABEHCTB M CHUCTEM, | IPOMEXYTOYHOU
YPaBHEHUH, HEPaBEHCTB U | pallMOHAJIBHEIE, UpPpaLMOHAJIBHBIC, | aTTECTALIUU -
CUCTEM, palroOHaNbHbIE, | TOKA3aTENbHBIE, CTEIEHHBIE, | DK3aMEH.
UPpALMOHAJIBHEIE, JorapupmMuUecKue,

MIOKa3aTeNbHbIE, CTENIEHHBIE, | TPUTOHOMETPUYECKHUE YpaBHEHUS,

JorapupmMUUEcKue, HEPaBEHCTBA U CUCTEMBI;

TPUTOHOMETPUYECKUE YPaBHEHUS, | - YMETh pemarkb ypaBHEHUS,
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HEpPABEHCTBA U CUCTEMBI; YMEHUE
pelmarb ypaBHEHHS, HEPaBEHCTBA

HEPABEHCTBA U CHUCTEMBI C ITOMOIIBIO
pa3INYHBIX IPUEMOB;

U CHUCTEMBl C  IIOMOILBIO | - YMETh pewars YpaBHEHUS,

pa3NWYHBIX NpPUEMOB; pelaTh | HEPaBeHCTBA u CHCTEMBI c

YpaBHEHMs,  HEpaBEHCTBA U | MapaMeTpoM;

CHCTEMBI c napamMeTpoM; | - IPUMEHSTh YpaBHEHHs, HEPaBEHCTBA,

HIPUMEHSTh YpaBHEHHUS, | UX CHCTEMBI Ui peLeHus

HEpaBEHCTBA, MX CHUCTEMbl Ul | MAaTEMAaTHYECKUX 3aqad M 33734 U3

pelIeHUsT MaTeMaTHMYeCKUX 3ajad | pa3jMyHbIX  obOjacTel  HAaykKu WU

U 33/1a4 U3 Pa3IMYHbIX 00JIaCTel | peabHON JKHU3HU.

HAYKH U peaJIbHON XKHU3HH.

I[P 8 VYmenwme CBOOOJHO | - yMeTh CBOOOAHO  omepupoBath | Tekyluii KOHTPOJb B
OINEpPUPOBATH MOHATUAMU: IPaUK | MOHATUAMHU: rpadux byHkuuy, | popme YCTHOTO
¢yHkuuu, oOpatHas ¢yHKOMA, | oOpatHas  (QYHKIMSA,  KOMIIO3MIUS | OMPOCA, BBITOJTHEHHS
KOMIo3uLus GyHKUMH, JInHeHasd | GyHKIui, JTUHENHHas GyHKUHMA, | OPaKTUYECKUX pPadoT,
byHKIHA, KBaJpaTHU4YHas | KBaJpaTHuHas (QYHKIMSA, CTereHHas | TecTupoBanus. Popma
¢GyHKuus, creneHHas (QyHKUUS ¢ | QyHKIOMS C  LEIbIM  IOKa3aTesleM, | IPOMEKYTOUHON
LEJIbIM MOKa3aresaeM, | TPUTOHOMETPUYECKHE (GyHKINH, | aTTeCTalUH -
TPUTOHOMETPUUYECKHE (PYHKLUH, | OOpaTHbIE TPUTOHOMETPUYECKHE | FIK3aMEH.

oOpaTHbIe TpUTOHOMETpUYECKHE | (PyHKIUH, noKa3aTebHas u

GyHKUMH, — [OKa3aTenbHass U | Jorapudmuueckas QyHKIUY;

JorapupmMuIecKas (GyHKIMY; | - yMETh CTPOUTH Tpaduku (GyHKIHA,

yMeHue CTPOUTH rpaduKy | BBIIOJHATH NpeoOpa3oBaHus rpauKkoB

byHKIM, BBINOJHATH | (QyHKIUM;

npeoOpa3oBaHus rpaduKoB | - yMeThb  HCIOJb30BAaTh  TpauKH

(GyHKIWH; yMEHHE HCIOIb30BaTh
rpadukn QyHKIUHA 1715 U3ydeHUS
IIPOLIECCOB M 3aBUCHMOCTEH IpHU

pemieHuM  3amad = U3 APYruXx
y4eOHbIX  NpEAMETOB U U3
pearbHOM  KW3HM;  BBIPAXKAaTh

dopMynaaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMHU; yMEHHE CBOOOJHO
ONEepUpOBATh TOHATHS: YETHOCTH

byHKIMH, NEPUONYHOCTD
byHKIMH, OTrPaHUYEHHOCTH
byHKIMH, MOHOTOHHOCTb

GyHKIMH, SKCTpeMyM (yHKIHMH,

GyHKIUN 11 M3y4EeHUs TPOLECCOB U
3aBUCUMOCTEN IIPU PELICHUU 3a7ad U3
JIpyruxX Y4yeOHbIX MpEeIMETOB M U3
peanbHOU KU3HU,

- BBIpaXKaTh (HOpMyJaMU 3aBUCHUMOCTHU
MCKAY BCINYHNHAMU,

- y™MeTb CcBOOOJHO  OIEPUPOBATH
MOHSTHSL: 4ETHOCTh byHKIIH,
NEPUOAUYHOCTD ¢byHKIMH,
OTpaHUUYEHHOCTh byHKIMH,

MOHOTOHHOCTh (DYHKIIUH, 3KCTPEMYM
¢byHKIMKM, HauOoJIblIee U HaMEHbIlIee
3Ha4YeHUs PYHKIUU Ha IPOMEKYTKE;

HauOosblllee UM  HAauUMEHbIEe | - yMETb MPOBOJUTH HCCIEJOBaHUE
3HaYEHUs byHKINU Ha | GyHKIUY;

IIPOMEKYTKE; YMEHHE MPOBOAUTH | - YMETh MCIOJIb30BaTh CBOMCTBA U
uccienoBanue (QyHKIUM; ymMmeHue | rpadukd  (QYyHKIMA U1 pelIeHus
HCIIOJIb30BaTh CBOMCTBA U | YPAaBHECHHI, HEPABEHCTB M 3a1ad C
rpadukn QYHKIMHA JUIS peleHHs | mapaMeTpaMu;

ypaBHEHWM, HEPABEHCTB W 33/1ay C | - HW300pakaTb Ha  KOOPJAMHATHOU
napamMeTpamMM; K300pakaTh Ha | IJIOCKOCTH  MHOXKECTBAa  pELICHMH
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KOOpJAMHATHON IUIOCKOCTH
MHOXECTBA PELICHUN YPaBHEHUH,
HEPABEHCTB U UX CUCTEM.

YpaBHEHUI, HEPABEHCTB U UX CUCTEM.

ImP 9  VYmennwe  cBOOOIHO
OIepUpPOBAThH MTOHSATHSIMM:
MIOCJICA0BATEILHOCTD,

apudmeTnyeckas porpeccus,
reoMeTpHYecKast nporpeccus,
OECKOHEYHO yOBbIBaromas
reoMeTpHYeCcKast MIPOTPECCHsi;
YMCHHE 3a7aBaTh

oCICaA0BaTCIbHOCTH, B TOM
qUCJIC C IOMOUIBIO PEKYPPCHTHBIX

- yMeTb CBOOOJHO  OIEPHUPOBATH
HOHSTHSIMU: I0CIIEJOBATEIbHOCTH,
apudmeTnIecKast nporpeccus,
reoMeTpuiecKast Hporpeccus,
OeCKOHEYHO yObIBaro1as

reoOMETpHUYCCKas IPOrpecCus,
- YMCTb 3aaBaThb IMOCJIICA0BATCIIbHOCTH,
B TOM HHUCJIIC C IIOMOIIBIO

PEKYPpPEHTHBIX (hopMyI.

Texkymui KOHTpOJIb B
dhopme YCTHOTO
OIIpoca, BBINOJIHEHUS
MPaKTUYECKUX pabdoT,
tectupoBanud. dopma
MPOMEKYTOYHOMN
aTTecTaluu —
9K3aMEH.

dbopmyi.

I[TIP 10 VYmeHue omnepupoBarh | - yMETb ONEPUPOBATh MOHATHUAMHU: | TeKylMil KOHTPOJbL B
HOHSTUSMU: HETIPEPHIBHOCTH | HEMIPEPHIBHOCTh (DYHKIIMH, aCHUMIITOTHI | (popme YCTHOI'O
GyHKUMH, acuUMNTOTHl Trpaduka | rpapuka (QyHKIUM, NepBas U BTOpas | ONMPOCA, BBITOJHEHMS
GyHKIMM, TepBas W BTOpas | IPOM3BOJHAS (GyHKIUM, | IPAaKTUYECKUX padoT,
IIPOU3BOJHAS (GyHKUIMY, | TeOMETPUYECKUH U (U3NUECKUI CMBICH | TecTHpoBaHusA. Popma
FEOMETPUUECKUA U (U3MUECKUN | IPOU3BOAHOM, nepBooOpasHas, | MPOMEKYTOUHON
CMBICI IIPOU3BOJIHOM, | OIIPEENEHHBIN UHTErpal; aTTecTaluu -
nepBooOpasHasi, ONPeACIEHHBIN | - yMETh HAXOAUTh aCHMITOTHI rpaduKa | SK3aMeH.

UHTErpaj; yYMEHHE  HaxXOOuTh | pyHKIUM;

acHUMIITOTHI Tpaduka (GYHKIHUH; | - YMETh BBIYUCIATH IPOU3BOIHBIC

YMEHHE BBIYMCIATH IPOU3BOJHBIE | CYMMBI, IPOU3BEACHHS, YAacCTHOIO M

CYMMBI, NPOU3BEJCHMS, YACTHOTO | KOMIIO3ULMU  (QYHKUMH,  HAXOJUTh

u KOMITO3HUIINHT byHKIHUH,
HaXOJIUTh ypaBHEHUE
KacaTeJlbHOU K rpaduky

(GyHKIMM, YMEHHE HCIOJIb30BaTh
MIPOU3BOAHYIO JUISl UCCIENOBAHUS

ypaBHEHHE KacaTelnbHOW K Trpaduky
byHKINY,

- YME€Th HCIOJb30BATH IMPOU3BOJHYIO
JUIsT  UCCHefoBaHUS  (PYHKIUH, IS
HaxXOXXJE€HUSA HAWIYYILEro pPEUIeHUs B

byHKIME, UL HAXOXKIEHUS | MPUKJIAIHBIX, B TOM YUCJE COLMAIIBHO-

HaWIy4IlEero peleHus B | DKOHOMHYECKHUX " ¢bu3nyeckux

NPUKIAJHBIX, B TOM  YHCIE | 3a/a4ax, /IS ONpeNeleHHs] CKOPOCTH U
COLIMATIbHO-9KOHOMHUYECKUX U | YCKOpEHUS;

bu3HIEeCKUX 3a7a4dax, JUTSL | - HAXOAMTH IUIOMIAIA U 00BEMBI pUTyp

OIpeeIeHUs CKOPOCTH U | C HIOMOIIbIO MHTETPAJIa;

YCKOPEHUs; HaXOAUTh TUIOIATAN U | - MIPUBOJIUTH MIPUMEpBI

00BbEMBI  (UTYp C TOMOIIBIO | MATEMAaTHYECKOTO MOJICIUPOBAHUS C

MHTETpasia; MPUBOJIUTH MPUMEPHI | TOMOIIBIO g epeHnnaIbHbIX

MaTEMaTHUYECKOT O YPaBHEHHUH.

MOJIEJIUPOBAaHUS €  MOMOUIbIO

JuQdepeHIaIbHbIX YPaBHEHUH.

IIP 11 VYmeHume omnepupoBaTh |- YyMETh OIEpUPOBATh MOHATHAMM: | T€KyIIUHd KOHTPOJIb B
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, | KOMIUIEKCHOE YHCIIO, CONpsDKEHHBIE | (hopMme YCTHOT'O
conpsiKEHHbIE KOMIUIEKCHBIEC | KOMIIJIEKCHBIE  YHCJIa, MOJAYJb M | ONPOCa, BBINOJHEHUS
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yuciaa, MOAYJIb M apryMEHT | apryMEHT KOMILJIEKCHOIO 4ucia, popma | MpakTUYeCKUX pador,
KOMIUIEKCHOTO  4Yucia, Qopma | 3amucu KOMILIEKCHBIX yycen | tectupoanus. Popma
3allUCH  KOMIUIEKCHBIX  4ucell | (reoMeTpuyeckas, IIPOMEXYTOYHON
(reomerpuueckas, TPUTOHOMETPUYECKAs U | aTTeCTaluu -
TPUTOHOMETPHUYECKAs u | anrebpanyeckas); JK3aMEH.
anreOpanyeckas); YMETh | - YMETh MPOU3BOJUTH apH(PMeTHIECKre

IPOM3BOIUTh  apU(PMETHUYECKHE | JeHCTBUSA C KOMIUIEKCHBIMU YHCIIaMU;

JEUCTBUSI  C  KOMIUIEKCHBIMU | - IIPUBOJUTH IIPUMEPHI UCIOJIB30BAHUS

YHUCJIAMU; TPUBOAUTH IPUMEPHI | KOMILUIEKCHBIX YHUCEIL.

UCIIOJIb30BaHUs KOMINUIEKCHBIX

YHCEIL.

I[P 12 VYmenue CBOOOAHO | - yMETh CBOOOJHO oOmepupoBaTh | TeKyIIHii KOHTPOIL B
OIIepUpOBATH HOHATUSAMU: | IOHATUAMU: CpeHee apudmerndeckoe, | popme YCTHOI'O
cpenHee apudMeTHUecKoe, | MenuaHa, HauboJblIee U HaMMEHbBINEE | ONPOCa, BBITOTHEHHS
MeaHaHa, HauOobIIEe U | 3HaYeHus, pa3Max, JCTIepCHs, | IPAaKTUYECKUX pPadoT,
HaVMEHbIIIEE 3HAYEHHUs, pPa3Max, | CTaHJAPTHOE OTKJIOHEHHE s | rectupoBanus. dopma
Jucnepcus, CTaHJIapPTHOE | ONMCAHUS YUCIIOBBIX JAHHBIX; IIPOMEXYTOYHON
OTKJIOHEHME  JUI1  ONMCAaHMsA | - YMETh HCCIENOBAaTh CTATHCTUYECKHUE | aTTECTAlUU —
YHUCJIOBBIX  JIAHHBIX;  YMEHHUE | JaHHBIEC, B TOM YHUCJE C NPUMEHEHHEM | DK3aMEH.

HCCIIEI0BATh CTaTUCTHUYECKHUE | TpaUUECKNX METOMOB M AJIEKTPOHHBIX

JaHHBIE, B TOM 4HCIE€ C | CPEACTB;

IPUMEHEHUEM rpaduYecKux | - rpadudecKku UCCJIEI0BATh

METO/IOB U JIEKTPOHHBIX CPE/CTB; | COBMECTHbIE HAOJIOJCHHUS C MOMOILBIO

rpaduvecku HCCIIEN0BATh | UAarpaMM DPAacCEUBaHUsS U JIMHEHMHOW

COBMECTHBIE  HAOJIOACHUSA  C | perpeccu.

MTOMOILBIO JarpaMm

paccerBaHusA 51 JIMHENHOMN

perpeccuu.

TP 13 VYmeHwe  HaxoOWTh | - yYMETb HaxOOUTb  BEPOSATHOCTH | TeKkyluil KOHTPOIb B
BEPOSATHOCTH coOBITHI C | coOBITHI c UCIOJIb30BaHuEM | opme YCTHOTO
UCMOJIb30BaHUEM  TpaHUuecKux | rpau4eckux METO/IOB; OIpOCa, BBINOJIHEHUS
METOJIOB; IIPUMEHSATH JUISL | - TPUMEHATh JJIsl  pelIeHus 3a4ay | IpakTU4YeCKUX pador,
peuieHus 3a1a4 ¢dopmynbl | GOpMYJIBI CIOXKEHMS U YMHOXEHUs | TectupoBanus. dopma
CII0JKEHUS u YMHOXKEHUS | BEpOATHOCTEH,  (OpMyJly  TOJHOW | MPOMEXKYTOUHOMN
BEPOSTHOCTEH, (QOpMyIly IMOJHOW | BeposATHOCTH, (opmyny bepHymiu, | aTrectanuu —
BEPOSITHOCTH, dbopMyily | KOMOMHATOPHBIE PaKThl U (POPMYIIBI; JK3aMEH.

bepnyu, KOMOUHATOpPHBIE | - OLIEHUBATh BEPOATHOCTH pPeaJbHBIX

bakTel U (GOpPMYIIbI; OLEHUBAThH

COOBITHI;

BEPOSITHOCTH PEATbHBIX COOBITHI; | - YMETh OINEPUPOBAaTh MOHATHIMHU
yYMEHHE ONepUpOBaTh MOHATUSIMHU | CIydyaiiHas BEJNWYHMHA, pacIpeieeHHe
ciryJaiiHast BEJIMYMHA, | BEPOSITHOCTEM, MaTeMaTHYECKOe
pacrpefieieHue  BEPOSTHOCTEH, | OXKHJaHue, JUCIEePCUsl U CTaHIapTHOE
MaTeMaTHYECKOe OKUJAHUE, | OTKIIOHEHHE CIy4YallHOW BEJIWYMHBI,
TUcrepcus u CTaHAapTHOE | PyHKIMU pacrpeneneHus U MIOTHOCTH
OTKJIOHEHHE CIIy4allHOM | pABHOMEPHOI'O,  IIOKA3aTelIbHOIO U
BEJIMYUHBI, (YHKIMU | HOPMAJIBHOTO paclpeaeIeHU;
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pacnpeaciCHus nu IINIOTHOCTH
PaBHOMCPHOI'O, ITOKA3aTCIIBHOI'O U

UCIIOJIb30BaTh  CBOMCTBA
pacnpeneneHuin JUTS

- yMeTh
M3YUYEHHBIX

HOPMAJIbHOIO  paclpeiesieHul; | pelieHus 3a1ay;

YMEHHE HCIOJb30BaTh CBOWCTBA | - 3HATHh MOHATHS: 3aKOH OOJBIINX

W3YYCHHBIX paclpeesieHuid MAJis | Yucell, METO/IBI BBIOOPOYHBIX

pelieHuss 3ajad; 3HAKOMCTBO C | MCCJIEIOBaHUM;

MNOHATUSIMM:  3aKOH  OONBIIMX | -  yMEThb  HPHUBOJIUTH  MPHUMEPHI

9HCeN, METOJbl  BBIOOPOUHBIX | MPOSIBICHUS 3aKOHA OOJIBIINX YHCET B

HCCJIEIOBAHMIA; yYMEHHE | IPUPOTHBIX u 0OIIECTBEHHBIX

MPUBOAUTH MPUMEPHI MIPOSIBICHUS | SBICHUSIX.

3aKkoHa  OONIBIIMX  YuCel B

OPUPOJHBIX M OOIIECTBEHHBIX

SIBJICHUSIX.

I[P 14 VYmenue CBOOOJHO | - yMETh CBOOOJHO OmNepUpoBaTh | TEKyIIMi KOHTPOIbL B
OMEepUPOBATh MOHATHUAMU: TOYKA, | MOHATHSIMHU: TOYKa, npsimasi, | popme YCTHOT'O
npsimasi, MJIOCKOCTh, | TUIOCKOCTh, TMPOCTPAHCTBO, OTPE30K, | ONMPOCA, BBITOTHEHUS
MPOCTPAHCTBO, OTPE30K, JIydY, | JydY, IJIOCKHI yroi, ABYTPaHHBIN yroi, | MpakTUYecKux pador,

IJIOCKUH yroJl, IBYI'PaHHBIN yrodl,
TPEXTPaHHBIN yroJI,
IIEPECEKAIOIINECS, TapauIeIIbHbIE
U CKpEIIMBAIOIIMECA IpPsIMBIE,
IapaJuIeIbHOCTh u
NEPIEHIUKYJIAPHOCTh NPAMBIX U
IJIOCKOCTE, yroJ MEKTY
IPSIMBIMU, YTOJ1 MEXAY NPsSMOM 1

IUIOCKOCTBIO, yroi MEXIy
IUIOCKOCTSIMU; YMEHHE
UCIOJIb30BaTh  IPU  PEIIEHUU
3a7a4 = M3y4yeHHble (PaKThl U

TEOpEMBl IJIAHUMETPUHU; YMEHHE
OLICHMBaTh pa3Mepbl OOBEKTOB B

OKpYXarIleM MHpE;, YMEHHUe
OIepupoOBaThH MOHSTUSIMU:
MHOTOTPaHHUK, CEUEHHUE
MHOTOTpaHHUKA, MpaBUJIbHBIN
MHOT'OTPaHHUK, npusma,

nupamuga GUrypa u moBEpXHOCTh
BpallleHUs, LWIMHAP, KOHYC, 1Iap,

TPEXTPAHHBIN YTOJI, MEPECEKAIOIINECH,

napajjielibHble U CKpelUBaroIINnecs
psIMbIE, NapajuIeIbHOCTh u
HNEPIEHAUKYJIAPHOCTh  NPSAMBIX U

IJIOCKOCTEM, YIrojd MEXAy NPSIMBIMH,
Yrojl MEXIy NpsAMOW U IUIOCKOCTBIO,
YIOJI MEXY IUIOCKOCTSIMU;

- YMETb HCIIONb30BaTh MPU PELICHUU
3aJa4 U3y4eHHblEe (AaKTbl U TEOPEMBbI
IIJIaHUMETPUH;

- YMETh OLIEHHMBaTh pa3Mepbl 00BEKTOB
B OKPY’KaIOIIEM MHPE;

- YMETb ONEPUPOBATH IOHATUAMU:

MHOTOTPaHHUK, CeueHue
MHOTOTpaHHUKA, TIPaBUJIBHBIH
MHOTI'OrpaHHUK, npusma, nupaMuaa
durypa M TIOBEpXHOCTh BpallICHUS,
OWTUHApP,  KOHyC, Mmap,  cdepa,
pa3BEépTKa  TMOBEPXHOCTH,  CEUYCHHUS

KOHyca M UWIMHIpa, NapasuieidbHble
OCH WIH OCHOBAHMIO, CEYEHHE I1apa,

chepa, pa3BEPTKA IMOBEPXHOCTH, | IUIOCKOCTh,  Kacaromiascs  CQepsl,
CeueHHs KOHyca U IMIUHJIpPA, | HWIMHAPA, KOHYCA;

napaiebHbIe ocn W | - YMETh CTPOHTH CeueHHe
OCHOBAHMIO,  CEUYEHHE  I1apa, | MHOTOTPAaHHUKA;

TUTOCKOCTh, Kacaromascs cQepsl, | - yMeTb M300pakaTh MHOTOTPaHHHKH,
IWIMHApPA,  KOHyca;  yMeHHE | (pUrypsl ¥ MOBEPXHOCTH BpAILCHHS, UX
CTPOHTH CeUeHHE | CEYCHUsI, B TOM YHCIE C IOMOIIBIO
MHOT'OT'paHHHKA, n300pakaTh | DIEKTPOHHBIX CPECTB;

tectupoBanua. dopma
IIPOMEKYTOYHOMN
aTTeCTaluu —
JK3aMEH.
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MHOTOTPaHHUKH,  GUTYpBl U
MOBEPXHOCTU  BpallleHUs, UX
CeUYeHHs, B TOM 4YHCIE C

MIOMOIIBIO AJIEKTPOHHBIX CPECTB;
yMEHHE TIPHUMEHSTH  CBOMCTBa
FEOMETPUUYECKUX ¢uryp,
CaMOCTOATENIFHO (POPMYIIPOBATH
OTpeNieNieHus] U3y4aeMbIxX (uryp,
BBIJIBUTATh TUIIOTE3BI O CBOMCTBAX

- yMeTb  TIpPUMEHATh  CBOWCTBa
reoMeTpudeckux puryp;

- yMETb CaMOCTOSITEIIEHO
dbopMyIMpoBaTh OTpeIeTICHUS
U3y4aeMbIX QUryp;

- yMEThb BBIIBUTATh THIIOTE3bl O
CBOMCTBax u IpU3HaKax
FEOMETPUUECKUX ¢buryp,

00OCHOBBIBATh UJIN OITPOBEPraTh UX;

U TpHU3HAKAX TEOMETPHUYECKUX | - YMETh IPOBOAUTH KiacCH(UKALNIO

dburyp, O00OCHOBBIBaTh WM | GUTYP MO pPa3IMYHBIM [PHU3HAKAM,

ONpoBEpraTh UX; YMEHUE | BBIIOJIHATH Heo0X0uMBbIe

IIPOBOAUTH KJIacCU(UKALUIO | JOMOTHUTEIBHBIC TOCTPOCHHS.

buryp mno pa3IuyHbBIM MpPU3HAKAM,

BBITIOJIHSTh EEODIVIVISE

JIOTIOJIHUTEJIbHBIE IOCTPOCHHSL.

I1P 15 VYmenme cBOOOIHO | - yMeThb CBOOOJHO  omepupoBaTh | TeKymuid KOHTPOIb B
OIepupOBAThH MOHATUSMU: | IOHATHAMU: TUTOIAAb (Urypsl, 00bEM | popme YCTHOI'O
IJI01A/Ib burypsl, 00BEM | (UTYpBI, BEMTMYMHA YIJIa, PACCTOSIHUE | OMPOCA, BBHIMOJHEHHS
¢burypsl, BEJIMYMHA yria, | OT TOYKM 1O IUIOCKOCTH, PACCTOSHUE | IPAKTUYECKUX padoT,
paccTostHUE  OT  TOYKM  JO | MEXJIY HpSIMbIMH, PacCTOsHUE Mexay | TectupoBanusa. dopma
IUIOCKOCTH, PAacCTOSTHUE MEXAY | IJIOCKOCTSAMHU, II0LIA/b cdepsl, | MPOMEKYTOUHOM
NpSIMBIMH, PACCTOSHUE MEX]Y | IUIOIIAJb IMOBEPXHOCTH MHUPAMUJBI, | aTTECTAlUU —
IUIOCKOCTSIMH, TUIOMAnb CQephl, | MIPU3MBbl, KOHYyCa, IMIMHIpA, OOBEM | HK3aMeH.

IJI01aIb MOBEPXHOCTH | KyOa, MPSIMOYTOJIBHOTO

NUpaMUJIbl, TPU3MBI, KOHYca, | Mapajuleenunenaa, MUpaMH/IbI,

LWIAH]PA, 00BEM Ky0Oa, | IpU3MBbl, IIUIUHAPA, KOHYCa, [1apa;

PSIMOYTOJIBHOTO - YMETh HaXOJIUTh OTHOIIEHHE 00BEMOB

napajuiejienunena,  OUPaMUbl, | MOJA0OHBIX QUTYP.

NpU3Mbl, UWIMHApPA, KOHYCA,

niapa; yMEHHE HaXO0UTh

OTHOILLIEHHE OO0BEMOB MOJOOHBIX

duryp.

I[P 16 VYmenwe CcBOOOIHO | - yMeTh CBOOOJHO  ONEpUpOBaTh | TeKylmuid KOHTPOJb B
ONEepUpPOBATH MOHATUSAMMU: | IOHATUAMU: JBHKEHUE, NapaJulelbHbIi | popme YCTHOT'O
JBUKEHHE, NapajuleNbHbIA | IEpeHOC, CHMMETPHUSI Ha TNIOCKOCTH U B | ONPOCA, BBINOJIHEHUS
IIEPEHOC, CUMMETpUS Ha | IPOCTPAHCTBE, MIOBOPOT, | MPaKTHUYECKUX padoT,
IUIOCKOCTH W B IPOCTPAHCTBE, | MpeoOpa3oBaHue MOA00us, Moa00HbIe | TecTupoBanus. dopma
IIOBOPOT, npeoOpa3oBaHue | GUTYpHI; IIPOMEXYTOUYHOMN
nonobusi, MoAoOHbIe (UTYpPBHI; | - YMETh paclo3HaBaTh paBHbIE WU | aTTECTAlUH —
YMEHHE paclo3HaBaTh paBHbIE U | MOJ0OHBIE (GHUIYyphl, B TOM 4YHCIE B | K3aMEH.

no/I00HbIE (PUTYpBI, B TOM 4YHCIIE

B IpUpoJE, UCKYCCTBE,
aApPXUTEKTYPE; yMEHHE
UCIIOJIb30BaTh ~ I'€OMETPUUYECKUE
OTHOUICHMS], HaXOAMTh

MIPUPO/IE, UICKYCCTBE, apXUTEKTYPE;
- YMETb HCHOJIb30BaTh T€OMETPUUECKUE
OTHOIIIEHHUS;

- HAXOJUTh T€OMETPUUECKUE BETUUNHBI
(nmvHA, YroJ, TUIOHIa/b, O00BEM) MpHU
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T€OMETPUUCCKHIE BEIUYUHBI
(mmwHA, YroJ, TUIOHAaab, OO0BEM)
NpU pEUIeHUH 3aad W3 JPYyTHUX

pelIeHUH 3ajad U3 JPYr'ux Yy4eOHbIX
IIPEAMETOB U U3 PEAIbHOM KU3HH.

y4eOHBIX  TPEIMETOB U U3

peaJbHOM KU3HU.

I[P 17 VYmenue CcBOOOAHO | - yMETh CBOOOJHO oOmepupoBaTh | TeKyIIMil KOHTPOIL B
OIepupoBaThH MOHSTUSIMU: | IOHATUSAMU: TPSAMOYTOJbHAsl cuctema | hopme YCTHOT'O
PSIMOYTOJIbHAS CHUCTeMa | KOOPJAWHAT,  BEKTOpP,  KOOPIMHATHI | OMPOCA, BBIMOJTHECHUS
KOOpJMHAT, BEKTOp, KOOPAUHATHI | TOUKH, KOOPAMHATHI BEKTOpa, CyMMa | IPAKTUYECKUX padoT,
TOYKH, KOOPJIMHATBI BEKTOpPA, | BEKTOPOB, MPOW3BEIACHHE BEKTOpa Ha | TectupoBanms. Dopma

CymMMa BEKTOpPOB, MPOU3BEACHUE | YUCIO, paA3JIOKEHUE BEKTOpa IO | IPOMEXYTOUHOU
BEKTOpPa Ha 4YHUCIIO, pa3IoKEHUeE | 0a3ucy, CKaJIpHOE IPOU3BEICHUE, | aTTECTALlUU —
BEKTOpa MO 0a3ucy, CKaJspHOE | BEKTOPHOE MPOM3BEICHHUE, YTOJ MEXKIY | 9K3aMeH.
IIPOU3BEICHUE, BEKTOPHOE | BEKTOPAMM; YMEHUE HCIOJIb30BaTh

MPOU3BEJICHUE,  YIOJl ~ MEX]Yy | BEKTOPHBIH M KOOPJMHATHBIA METOJ

BEKTOPAMHU; YMEHHE | JIsl pelIeHUs T€OMETPUUYECKUX 3aad U

UCIIONIb30BAaTh  BEKTOPHBIA U | 3a/1a4 JIPYTUX y4eOHBIX MPEAMETOB;

KOOpJMHATHBII METOJ JUISL | - ONEepUpoBaTh NOHSTHUAMU: MaTpula

pelIeHUs] TEOMETPUYECKUX 3aaad | 2xX2 u 3X3, ompeAciuTeb MaTPHIbI,

M 3a7ad  Jpyrux  y4eOHBIX | F€OMETPUYECKU CMBICTT

MIPEAMETOB; ONEpPUPOBATH | ONMPEACIIUTEIS.

HNOHATUSIMM: MaTpuua 2x2 u 3x3,

ONpEeIETUTEND MaTpULbI,

reOMETPUYECKUI CMBICIT

ONpEeIeTUTENSL.

I[IP 18 VYmeHue MoAenUpOBaThH | - YMETb MOJEIMPOBATH peajbHble | TeKyluii KOHTPOJIb B

pealbHbIE CHUTyallud Ha s3bIKE
MaTeMaTUKH; COCTaBIISITh
BBIPAXCHMSI, YPaBHEHUS,
HEPAaBEHCTBA U HUX CHUCTEMBI IO
YCIIOBUIO 3aJaud, MCCIEA0BaTh
MOCTPOCHHBIE MOJENN c
MCII0JIb30BaHNEM anmapara
anreopsl, MHTEPIPETUPOBATH
IIOJIyYEHHBIM pe3ysbTaTr; CTPOUTH
MaTeMaTHYeCKue  MOAEIH  C
MIOMOILBIO reOMETPUYECKUX

CUTYalll! Ha SI3bIKE MATEMAaTUKH;
- COCTaBJISTh BBIPAXXEHUS, ypaBHEHUS,
HEPABEHCTBA U HUX CHCTEMBI IO
YCIIOBHIO 3a/1a4H;

- HCCJIEN0BATh NIOCTPOECHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapara ajireOpsl,
MHTEPIPETUPOBATH MIOJTyYEHHBIN
pe3yJbTar;

- CTPOMTb MaTEMaTHYECKHE MOJEIH C
MIOMOUIbI0 T€OMETPUUECKUX MOHATHH U
BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMU

MOHATUM W BEJIMYMH, penlaTh | MPAKTHYECKUE 3a1a4H;

CBS3aHHBIC C HUMM IIPAKTUYECKHUE | - COCTABIIATH BEPOSITHOCTHYIO MOJIEIb U
3a]a4H; COCTABJISITh | HHTEPIIPETUPOBATH MTOJTy YEHHBIN
BEPOSITHOCTHYIO MOZEJIb U | pe3yJIbTar;

WHTEPIPETUPOBATh MOJYYEHHBIM | -  pemlaTe  NPUKIAAHBIE  3aJa4u
pe3yibTaT; peuarb IPUKIaJHbIE | CPEACTBAMHU MaTeMaTH4eCKOro
3aa4n CPEACTBaMH | aHaJIM3a, B TOM 4YHCIE COLMAIBHO-
MaTeMaTHYeCKOro aHalu3a, B TOM | SKOHOMHYECKOr0o U (hu3nyeckoro
YHUCIIE COLIMAJIBHO- | Xapakrepa.

dbopme YCTHOTO
ONpOCa, BBINOJIHEHUS
NPaKTUYECKUX pPador,
tectupoBanusa. dopma
IIPOMEKYTOUHOU
aTTecTaluu —
JK3aMEH.
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HSKOHOMUYECKOTO M (H3HMYECKOTO
Xapakrepa.

I[P 19 VYmenue BbIOHpaThH
HOJIXOASAIINA METOJT JUIsl PELICHUS
3a]]auyd; TIOHUMaHHE 3HAYMMOCTHU
MaTeMaTHKH B U3yYeHUH
OPUPOJHBIX ¥ OOIIECTBEHHBIX
IIPOLIECCOB U SIBICHUM; yMEHUE

pacno3HaBaTh MIPOSIBIICHHE
3aKOHOB MaTeMaTUKH B
HUCKYCCTBE, YMEHHE MPUBOIUTH
MIPUMEPBI MaTeMaTUYECKUX
OTKPBITUH pOCCUNCKOH u

MHPOBOM MaTeMaTU4ECKON HAYKHU.

- YMETh BBIOMPATH MOJIXO AN METOT
JUISL pellieHUs 3a1a4u;

- IOHUMAaTh 3HAYMMOCTh MaTeMaTHKH B
U3Y4YEHUU MPUPOAHBIX H
00IIeCTBEHHBIX MPOIIECCOB U SIBJICHU;
- YMEThb paclo3HaBaTh MPOSBICHUE
3aKOHOB MaTEMAaTHKU B UCKYCCTBE;

- YMETh HPUBOIUTH IIpUMEPEI
MaTeMaTHYECKUX OTKPBITHIL
POCCUICKOMN 51 MUPOBOU

MaTeMaTH4YeCKOM HayKH.

Texkymuii KOHTPOJb B
dbopme YCTHOTO
OIpOoCa, BBINOJIHEHUS
IIPaKTUYECKUX padoT,
tectupoBanusi. Popma
IIPOMEKYTOYHOU
aTTecTaluu —
9K3aMeEH.

OBIIME KOMIIETEHIIMHN

OK O0I. Beidupats cnocoOs
pelieHHs 3a1a4
npoQeCcCHOHAILHON

ACATCIIbBHOCTH IIPHUMCHUTCIBHO K
Pa3IMYHBIM KOHTCKCTaM

- YMEHHUE DPAacCIO3HaBaTh 3a/a4dy W/HIU
npobiieMy B pohecCHOHATBLHOM H/WIN
COIIMAJILHOM KOHTEKCTE;

- YMEHUE aHAM3UPOBATh 3aJa4y WU/ UIu
npo0JieMy M BBIICIATH €€ COCTaBHBIC
4acTu;

- YMEHHE OIPEACISATh 3Talbl PEIICHUS
3a]a4u;

- YMEHHE BBIBIATH M JPPEKTHBHO
ucKaTh HH(DOpPMALNIO, HEOOXOAUMYIO
JUTSL peIIeHUs 3a]1a4M U/ WU POOIIEMBL;
- YMEHHE COCTaBISTh IJIaH JCUCTBUS U
OTIPEICIIATH HEOOXOIUMBIC PECYPCHI;

- yMEHHeE pean30BhIBaTh
COCTaBJICHHBIN TUJIaH

U OIIEHUBATh PE3yNIbTAT U MOCIEICTBUS
CBOUX JICUCTBUH (CaMOCTOATENHHO WIH
C TIOMOIIIbIO HACTABHUKA);

- 3HaHWE W TIOHUMaHUE aKTyaJbHOTO
npo(ecCHOHANBHOTO U COIUATBHOTO
KOHTEKCTa, B KOTOPOM MPHUXOIHTCS
paboTaTh U KUTh;

- 3HAaHWE OCHOBHBIX HCTOYHHUKOB
uH(OpPMAIIUU U PECYPCOB ISl PEIICHUS
3amay u npoOem B
npohecCuoHaTEHOM u/unm
COIMAJTLHOM KOHTEKCTE.

Texkymui KOHTpOJIb B
dhopme YCTHOT'O
ONpOCa, BBINOJIHEHUS
IPAaKTUYECKUX pPadoT,
tectupoBanua. dopma
IIPOMEKYTOYHON
aTTeCTaluu —
JK3aMEH.

OK 02. Hcnonp30BaTh | - 3HaHWE NPUEMOB CTPYKTYpUpOBaHHUA | Tekyluil KOHTpOJb B
COBpPEMEHHBIE CpEACTBA TMOWCKA, | HHPOPMAIIMH U dhopme YCTHOTO
aHanu3a M uHTepnperanuu | popmata oQoOpMIEHHS PpPe3yNbTaTOB | ONPOCA, BBIMOJIHEHUS
uH(bopMaluuy, U | moucka HHQopMaIuy; MPAKTUYECKUX pabdoT,
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UHPOPMALIMOHHbIE  TEXHOJOIMM | - 3HAaHUE COBPEMEHHBIX CpeAcTB H | TectupoBaHus. dopma
ISt BBITIOJIHEHUS 3a1a4 | yCTpOMCTB MH(POpPMATU3ALUH, MOPSAOK | IPOMEKYTOUHON
npodeccnoHaIbHON UX TPUMEHEHUS U IPOrpaMMHOE | aTTeCTaluu -
JeSITeIbHOCTH obecrieueHne B NPOPECCHOHATBHON | IK3aMEH.
JeSITEeIbHOCTH, B TOM  4HCIE C
MCIIOJIb30BaHUEM IU(POBBIX CPEJICTB.
OK  03. [InanupoBath U | YMEHUE TPUMEHSTh  COBpEeMEHHYIO | TeKylmuil KOHTPOJb B
peaan30BBIBATH COOCTBEHHOE | HAYYHYIO npodeccuoHaIbHyIo | (hopme YCTHOTO
npogeccuoHaIbHOe U | TEpPMUHOJIOTHIO; OIIpOCa, BBITOJHEHUS
JMYHOCTHOE pa3BUTHE, | - YMEHUE OMNPEAETSATh M BBICTPAMBAThH | IPAKTUYECKUX PAOOT,
IpEANPUHUMATEIBCKY IO TPAaeKTOpUHU npodeccuoHanabHOro | TectupoBanus. dopma
JeSITeTbHOCTD B | Pa3BUTHS U CAMOOOPA30BaHMUS; MIPOMEKYTOUHON
npodeccrnoHaIbHON chepe, | - 3HaHUE COBPEMEHHON HayyHOW WU | aTTeCTalluu -
UCTIOJIb30BaTh 3HAHU 1o | mpoecCHOHAILHONW TePMUHOIOTHH; IK3aMeEH.
IPaBOBOM u (UHAHCOBOM | - 3HAHUE BO3MOXHBIX TPACKTOPUN
IPaMOTHOCTH B Pa3jMYHBIX | MPO(PECCHOHANBHOTO  pa3BUTHSA |
KU3HEHHbIX CUTYalUsiX camMo00pa30BaHMsL.
OK 04. O¢ddexkTuBHO | - yMeHHE OpraHu3oBBIBaTH pPadoTy | Tekymuii KOHTpOJIb B
B3aMMO/JICHICTBOBATh U PabOTaTh B | KOJUIEKTHBA U KOMaH/IbI, dopme YCTHOTO
KOJIJICKTHBE U KOMaH/IE - yMEHHE  B3aUMOJICIHCTBOBaTh  C | OMPOCA, BBITOJHEHHS
KOJUIETaMu, PYKOBOJICTBOM, KJIMEHTaMHU | IPAKTUYECKUX pPadoT,
B xoJe npodeccuoHanbHOl | TectupoBanus. dopma
JIeATEbHOCTH; IIPOMEKYTOUHON
- 3HAHUE OCHOB IIPOEKTHOM | aTTecTaluuu -
JeSITETIbHOCTH. 9K3aMEH.
OK 05. OcymiecTBisiTh yCTHYIO U | - YMEHHE TpaMOTHO U3JIaraTh CBOM | TeKyluid KOHTPOJIb B
NUCbMEHHYI0O KOMMYHMKALIMIO Ha | MBICIM M OQOPMIIATH JOKYMEHTHI MO | (hopme YCTHOTO
rOCyJTapCTBEHHOM sS3BIKE | IPO(ECCHOHATIBHON  TeMaTHKE  Ha | OMpOca, BBITOIHEHHS
Poccuiickoii denepanuu C | rOCY1apCTBEHHOM  SI3bIKE, TPOSBIATH | IPAKTUUECKUX padoT,
YYeTOM 0COOEHHOCTEH | TOJIEPAaHTHOCTH B paboveM KOJUIEKTHUBE; | TecTupoBaHusi. Popma
COLMAIBHOTO ¥  KYJbTYpPHOTO | - 3HaHHE OCOOCHHOCTEN COLMAIIBHOTO U | MIPOMEXKYTOUHOM
KOHTEKCTa KYJIbTYpHOT'O KOHTEKCTA; aTTecTaluu -
- 3HaHWMe MpaBUI  O(GOPMIICHHS | SK3aMEH.

}IOK}’MGHTOB %1 HOCTpOGHI/ISI YCTHI)IX
COOOIIEHU.

OK 06. IIposiBAsATh IpaKAAHCKO- | - YMEHHE ONMCHIBaTh 3HAYUMOCTH | TeKyIIMil KOHTPOJb B
MaTPUOTUYECKYIO MO3ULIMIO, | CBOEH CIELUATIbHOCTH; dopme YCTHOI'O
JIEMOHCTPUPOBATh  OCO3HAHHOE | - yMEHHWE NPUMEHATh CTAaHJAAPTHI | ONPOCA, BBITOIHEHUS
MIOBEJICHUE Ha OCHOBE | aHTUKOPPYINLIMOHHOIO ITOBEACHUS; NPAaKTUYECKUX pPadoT,
TPaAULMOHHBIX POCCHICKHX | - TOHUMAaHUE CYIIHOCTH TI'PAXKJAHCKO- | TectupoBaHusa. dopma
JlyXOBHO-HPABCTBEHHBIX MaTPUOTUYECKOU MIO3ULIMH, | IIPOMEKYTOYHOU
LIECHHOCTEH, B TOM YHUCJIE C YYETOM | OOLIEUEIOBEUECKUX LIEHHOCTEH; aTTecTaluu —
rapMOHM3aLUU - [IOHUMaHHE 3HAYMMOCTH | DK3aMEH.
MEXHAIMOHAIbHBIX U | npoeccoHaIbHON NeATeNbHOCTH IO

MEXPEIIUTHO3HBIX  OTHOLIEHUH, | CIIELUAIIBHOCTH

IIPUMEHSATH CTaHAApTHI | - 3HaHUE CTaHapTOB
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AHTUKOPPYIIUOHHOI'O ITIOBECACHUA

AQHTUKOPPYNLMOHHOIO IOBEAECHUS U
IIOCJIEACTBHSI €M0 HAPYLICHMUSI.

OK 07. ConeiicTBOBaThH
COXPaHECHHIO OKpY’Karomen
Cpenbl, pecypcocOepekeHutIo,
MPUMEHSTH 3HAaHUS 00 U3MEHEHUU
KJIuMara, MIPUHIIMIIBI
OepexIINBOro IIPOU3BOJICTBA,
adhdexTuBHO  JEHCTBOBATH B

I-IpE’:3BI:I‘~13,I\/'IHI:IX CUTyalnuax

- yMeHHe coOIro1aTh
HKOJIOTHYECKOH Oe30MacHOCTH;
- YMCHHE OIPEIENIATh HalpaBICHUS
pecypcocOepexeHus B pamKax
npoECCUOHATBPHON JIEATEIILHOCTH 110
CIEIUAILHOCTH, OCYIIECTBIIATh PaboTy
c COOJTIOICHHEM NPUHIAIIOB
OepexITMBOTO MPOU3BOICTBA;

- yMEHHUE OpraHU30BBIBAThH
po(heCcCHOHANIBHYIO  JIEATEIBHOCTh C
y4eTOM 3HaHMH 00  W3MEHEHHHU
KIIMMATHYECKUX YCIOBUI PETHOHA;

- 3HAaHME MPAaBHJ  3KOJOTHMYECKOU
0e3omacHOCTH npu BEJICHUU
poeCCUOHATILHOM JIeATEILHOCTH;

- 3HAHWE  OCHOBHBIX  PECYpPCOB,
3aJIeiCTBOBAHHBIX B
PO eCCHOHAIBHON NeATEIHHOCTH;

- 3HaHME IyTel  oOecredeHus
pecypcocOepexeHus;

- 3HaHME W TOHMMAaHWE TPUHIIUIIOB
Oepex)ITMBOTO TPOU3BOICTBA;

- 3HaHWEC OCHOBHBIX HAaIlpaBJICHUI
W3MCHCHUS KIUMATHYECKUX YCIIOBUU
peruoHa.

HOPMBI

Texkymuii KOHTPOJb B
dbopme YCTHOTO
OIpOoCa, BBINOJIHEHUS
IIPaKTUYECKUX padoT,
tectupoBanusi. Popma
IIPOMEKYTOYHOU
aTTecTaluu —
9K3aMeEH.
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5 JINCT UBSMEHEHMH 1 JIOIIOJIHEHWM, BHECEHHBIX B PABOUVYIO

I[TPOI'PAMMY

Jlata BHeCeHUs
NU3MEHEHUHN

Ne
CTPaHUIIBI

Jlo BHECEHUS U3MEHEHUS

Ilocne BHECEHUS U3MEHEHUS
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