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1. OBIIASI XAPAKTEPUCTHKA PABOYEH ITPOTPAMMBI
OBIIEOBPA30OBATEJIBHOMN JUCHUTLJIAHBI

OIld. 07 MATEMATHUKA

HA36AHUE Oucuunﬂuﬁbz

1.1. MecTo IMCUUIIMHBI B CTPYKTYpe o0pa3oBarejbHOM nporpammbl CITIO:

O6meod6pazoBatenbHas auciumiuHa OII]. 07 Marematuka sBisieTcs
o0s3aTeNbHONM  YacThio  00IE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpammbl B cooTBercTBUM ¢ PI'OC CIIO mo cnenuansHocT 19.02.11
«TexXHONOTHs MPOAYKTOB MUTAHUS U3 PACTUTEIHHOTO CHIPHS»

1.2. Hesu 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS JUCUUIJINHBI:

Conepxanue mporpaMMmbl oOiieoopa3oBarenbHor  aucuurumasl - OT1J].07
MaremaTrka HanpaBIeHO Ha JOCTIKCHHUE CIICAYIOIINX eTIeH:
- TOCTH)KEHUE PE3yJIbTAaTOB €€ M3y4YEeHHS B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC

COO c yuerom npodeccuonanbao HampasieHHocTH OT'OC CIIO.
Oco6oe 3Hauenue npeamer uMeet rpu popmupoBanuu u pazsutuu OK u [1K



1.2.2. IlnanupyemMblie pe3yabTaThbl OCBOeHHs 001e00pa3oBaTebHOi TucUMILVINHBI B c0oTBeTcTBUN ¢ PI'OC CIIO u Ha ocHoBe
o1rocC Coo

I.  IlmaHupyemble pe3yJibTaThl OCBOEHHsI 001e00pa30oBaTeIbHO TUCHUILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHOBe
eroc Coo

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI N ii

HJ'laHl/lpyeMl)le pe3yJjbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

O6ume *

I[ucunn.m/mapnblez

OK 01 Bri6upats
CHOCOOBI pelIeHHs
3amad
npodeccCuoHaTbHOM
JeSTEIbHOCTH
IIPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

- TOTOBHOCTB K TPYAY, OCO3HAHWE IIEHHOCTH MacTEPCTBa,
TPYIO0JIFOOHE; - TOTOBHOCTh K aKTUBHOMU JIEATEITLHOCTH
TEXHOJOTHYECKON U COLMATIBHOW HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATH, INIAHUPOBATH U
CaMOCTOSITEIFHO BBITIOJHATH TAKYIO ACSITEIBHOCTD; -
HWHTEpEC K pa3IuyHbIM chepam npodeccuoHaTbHON
nesitenbHOCTH, OBIaIcHHEe YHUBEPCATHbHBIMU YICOHBIMHU
MMO3HABATEIHHBIMH JICHCTBHUSIME: a) 0230BBIC JJOTHICCKHE
NEHCTBHUS: - CAMOCTOSITEIFHO (POPMYIUPOBATH U
aKTyaJIM3UpPOBATh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE; - YCTAHABJIMBATh CYIIECTBEHHBIN MTPU3HAK
WJIM OCHOBAHMS JJI CPAaBHEHMUSI, KIIACCU(PUKALINHT 1
00001IeHMS; - ONIPEACIIATD [N ACATEIHbHOCTH, 32/1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS; - BBISBIIATh
3aKOHOMEPHOCTH ¥ IPOTUBOPEUMS B paCCMATPUBAEMbIX
SIBJICHUSIX; - BHOCUTb KOPPEKTHUBBI B ICSITEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LM, OLICHUBATh
PUCKH MOCIECTBUHN NEATEIbHOCTH; - Pa3BUBATh
KpEaTHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX

-BJIAJICTh METOJAMH JIOKA3aTeIbCTB, aJITOPUTMAMU PEIICHHS
3a1a4; yMeHue GopMyarupoBaTh ONPEICICHNUS, aKCHOMBI U
TCOPEMBI, IPUMECHSATH UX, IIPOBOJUTE JOKA3aTCIIbHBIC
pacCcyXJCHHS B X0JIe PEIICHUS 3a/a4; - YMETh OIEPHUPOBATH
MOHITHSIMH: CTEIICHb YHCIa, JJOTapu(M YUCiIa; YMEHHE
BBITIOJTHATH BHIYHCIICHUE 3HAUCHUH U TIPEOOpa3OBaHHUS
BBIPXCHUI CO CTETIEHSAMH U JlorapudmMamu, mpeodpazoBaHus
JIpOOHO-pAIIMOHATILHBIX BEIPAKEHUH; - YMETh ONIEPUPOBATH
MOHATHUSIMH: pallHOHATIbHBIC, HPPAIIOHAIEHBIC, IOKA3aTEIIbHBIC,
CTETIeHHBIE, JIoTapu(PMUIECKUE, TPHTOHOMETPHUYECKHE YPAaBHEHUS
Y HEPaBEHCTBA, MX CUCTEMBI; - YMETh ONIEPUPOBATH MOHITUSIMHU:
byHKIUS, HETIpepbIBHASL (DYHKITUS, IIPOU3BOIHAS, TIEPBOOOpaA3HAs,
OTIpEJICTICHHBII UHTETPa, yMETh HAXOIUTh IPOU3BO/IHBIC
AJIEMEHTAPHBIX (DYHKIIHUH, UCTIONB3YS CIIPABOYHBIC MATEPUAITHI;
UCCIIEIOBATh B MIPOCTEUIIIHNX CIy4asX PYHKIUU HA
MOHOTOHHOCTb, HAXOJIUTh HANOOJIBIINE U HAMMEHBIIINE 3HAUCHHS
(byHKIMI; CTPOUTH rpadUKu MHOTOUWICHOB C HCIIOJIb30BaHHEM
arrmapara MaTeMaTH4YeCKOT0 aHAIN3a; IPUMEHSTh TPOU3BOIHYIO
Y PENICHUH 3a]]a4 Ha JABM)KEHHUE; PelliaTh

! VxasblBaroTcsi TMUYHOCTHBIE U MeTanpeaMeTHble pesynbTaTel u3 ®TOC COO (B mocnenHeil pemakuuu or 12.08.2022) B orrnaronsHoil dopme, dopmupyemble 001e00pa3oBaTenbHOM

MUCIUATIIINHON

2 MucuunuuHapHele (IpeAMETHBIE) Pe3yIbTaThl YKAa3bIBAIOTCA B COOTBETCTBUHU C X MOIHBIM HepeureM Bo ®I'OC COO (B nocnepueii pegakuuu ot 12.08.2022)




npo6iem 0) 6a30BbIC HCCIIEIOBATENBCKUE ICHCTBUS: -
BJIAJICTh HABBIKAMH Y4eOHO-HCCIICI0BATEIbCKOM 1
HpOCKTHOfI ACATCIIBHOCTU, HABBIKAMU PA3PCIICHUA
HpOGJIeM; - BBIABJIATD IPUYIUHHO-CJICACTBCHHBLIC CBA3H U
AKTYaJIM3UPOBATh 3a/1a1y, BLIABHUI'ATh TUIIOTE3Y €€
PEeIICHM A, HAXOOUTb apTryYMECHTLI JJI1 1OKAa3aTCIIbCTBA
CBOHUX YTBEPKACHMI, 3a1aBaTh ITapaMeTPbl U KPUTEPUU
PCUICHMA; - aHAJIM3UPOBATH MMOJYYCHHBIC B XOAC PCUHICHUSA
3aa4u pe3yJbTaThbl, KDUTUYCCKN ONCHUBATH UX
JOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHCHHE B HOBBIX
YCIIOBHSIX; -- YMETh MIEPECHOCHTD 3HAHUS B
MMO3HABATEIBHYIO U IPAKTUYECKYIO 00JIaCTH
KUBHCACATCIBHOCTH, - YMCTb UHTCTPHUPOBATH 3HAHUS U3
Pa3HBIX NPEIMETHBIX O6J'IaCTeI>i; - BBIIBUT'aTb HOBBIC
nacu, npeajiaratb OpUruHaJIbHbBIC IIOAXOAbI U PECIICHUA; U
CMOCOOHOCTH MX MCITOJIb30BAHMS B TIO3HABATEIILHON U
COIMAJIBHOM MPAKTUKE

[IPAKTUKOOPUEHTUPOBAHHBIE 337jaUul HAa HanOOJIbIINE U
HauMEHbBIINE 3HAUEHUS, Ha HaX0XK/IEHUE IIyTH, CKOPOCTH U
YCKOPEHUS; - YMETh OIEPUPOBATh MOHATUSAMU: PALIMOHAJIbHAS
byHKIMS, TOKa3aTenbHas GYHKIMS, CTeNeHHast QyHKIu,
Jorapudmuyueckas QyHKIHs, TPUTOHOMETPHUECKUE (DYHKIINH,
oOpartHbIe GYHKIINN; YMEHHUE CTPOUTH TPAPHUKH H3yUCHHBIX
(GyHKIMI, NCTIOTB30BATh TPAPUKH MPH U3YUYESHUH ITPOLIECCOB U
3aBUCUMOCTEH, NPU PELICHUH 3a]1a4 U3 IPYTUX YUEOHBIX
IpEeIMETOB U 3a/1a4 U3 peajbHOMN )KM3HH; BhIpaxkaTh (hopMyraMu
3aBUCUMOCTHU MEX/ly BETMYMHAMM; - YMETh PELIaTh TEKCTOBHIE
3a/1a4M pa3HbIX TUIOB (B TOM YHUCIIE€ HA MPOLEHTHI, JOJIU U YacTH,
Ha JIBIJKEHUE, padoTy, CTOMMOCTh TOBApPOB U yCIYT, HAJIOTH,
3a/1a4M U3 00JIaCTH YyIPaBIICHUS JUYHBIMU U CEMEIHBIMU
(¢buHaHCaMM); COCTABIIATH BbIPAXKEHU, ypaBHEHNU S, HEPaBEHCTBA U
UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4M, UCCIIEIOBATh MOJTYYEHHOE
pelIeHNe 1 OLIEHUBATh MPABA0NOI00HOCTh PE3YIbTATOB; - YMETh
OTIepUPOBATh MOHIATHUSIMU: Cpe/iHee apu(pMeTnyecKoe, Merana,
HauOoJIbIlIee U HAMMEHbIIIee 3HAaUeHUs, pa3Max, AUCIEPCUs,
CTaHJIapPTHOE OTKJIOHEHHE YHCIOBOTO HA0Opa; yMETh U3BJIECKATh,
MHTEPIPETUPOBATh HHPOPMAILIHIO, TPEICTABICHHYIO B Ta0IUIIAX,
Ha JMarpaMmax, rpadukax, oTpakarollyio CBOMCTBa peabHbIX
MIPOLIECCOB U SIBJICHUI; MPEACTaBIATH HH(OPMALIUIO C TTOMOIIBIO
TaONIUI U AUAarpaMM; UCCIIEIOBaTh CTATUCTUYECKHE JaHHbIE, B
TOM YHCJI€ C IPUMEHEHHEM IpaduIecKiX METOJIOB U
AIEKTPOHHBIX CPEACTB; - YMETh ONEPUPOBATH MOHATUSIMHU:
CITy4JaiHBIN OTBIT ¥ CIIy9aillHOE COOBITHE, BEPOSITHOCTh
CIIy4aiflHOTO COOBITHSI; YMEHHE BHIYUCIISATH BEPOATHOCTD C
UCIO0JIb30BaHUEM TpadUUIECKUX METOJIOB; MPUMEHATH (DOPMYIIBI
CJIOKEHHS 1 YMHOXKEHUS BEPOSATHOCTEM, KOMOWHATOPHBIE (PAKTHI
U (GOpMYIIBI TP PELICHUH 3a/1a4; OLIEHUBATH BEPOSTHOCTU
pealbHbIX COOBITHIT; 3HAKOMCTBO CO CIIy4allHBIMU BEJIMYMHAMU;
yMEHUE MPUBOIUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX
Yrces B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX; - YMETh
ONEepHPOBATH MOHATUAMM: TOUKA, NIPSAMasi, TNIOCKOCTb,
IPOCTPAHCTBO, IBYI'PAHHBIN YT0JI, CKpeLIMBaIOIIUecs MpsIMbIE,




NapajuIeIbHOCTD U NEPIIEHIUKYISIPHOCTD PSIMBIX U IIJIOCKOCTEH,
yroJl MeXAY NPSAMbIMU, YTOJ MEKIY IPSAMON U INIOCKOCTBIO, YTOJl
MEX1y INIOCKOCTSMM, PACCTOSTHUE OT TOUYKHU A0 INIOCKOCTH,
paccTOsIHME MEX Y NPSMBIMH, PACCTOSIHUE MEXKTY IJIOCKOCTSAMU;
YMEHHUE HCII0JIb30BATh MPH PELICHUHN 337a4 U3Y4YCeHHBIEC (DaKThI U
TEOPEMBI INIAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKpPY’KAIOILIEr0 MUPA; - YMETh ONIEPUPOBATH MOHATUSIMHU:
MHOTOTpaHHHK, CEYEHUE MHOTOI'paHHUKA, Ky0, apajuleienumner,
npu3Ma, nupamuaa, GuUrypa v NoBEpXHOCTh BpallleHUs, IUJIUHP,
KOHYC, 11ap, cdepa, ceueHus (purypbl BpaleHus, MI0CKOCTb,
Kacarouiasicsi cepbl, HMIUHAPA, KOHYCa, IJI0Ladb TOBEPXHOCTH
MUPAMM/JIBL, IPU3MBL, KOHYCA, IWJIMHAPA, IIIOIaas CPepbl, 00beM
Ky0a, IPsIMOYTOJIbHOTO Mapajuleenune1a, TupaMubl, IpU3MBbI,
WIMH]Ipa, KOHYCA, 11apa; yMeHHe U300pakaTb MHOTOTPAaHHUKHU U
MOBEPXHOCTHU BpAILlEHHUs, UX CEUEHUS OT PYKH, C IOMOIIIbIO
YepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPAaBUIbHBIC MHOTOTPAHHUKH; - YMETh
ONEpPUPOBAThH MOHATUAMM: IBH)KEHUE B IPOCTPAHCTBE, I00OHBIE
(GuUrypsl B IpOCTPAHCTBE; HCIIOJIb30BAaTh OTHOILIEHHE IIJIOIIACH
MOBEPXHOCTEH U 00bEMOB MOJOOHBIX (PUTYp TIPH PEIICHUH 3a/1a4;
- YMETh BBIYUCIIATh FT€OMETPUYECKHE BEIMUMHBI (JUTUHA, YToJ,
101, 00BEM, IUIOLIAAb IOBEPXHOCTH ), UCTIONb3YS
U3y4eHHbIE (POPMYJIBI U METO/bI; - YMETh OIIEPUPOBATH
HNOHATHAMM: NIPSMOYTOJIbHAs CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPIMHATBI BEKTOPA, CKAISIPHOE IIPOU3BEICHHUE,
yroJI MEXAY BEKTOPAMH, CyMMa BEKTOPOB, ITPOU3BEIECHUE
BEKTOpA Ha YHUCJIO0; HAXOUTh C IIOMOLIbIO U3YYE€HHBIX (hopmMyn
KOOPJMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKAY IBYMs
TOYKaMU; -yMETh BbIOUPATh MOAXOSIINN U3YYEHHBIH METO VIS
peleHus 3a/1auu, paclo3HaBaTh MaTeMaTndeckue (GakThl U
MaTeMaTUYeCKUe MOJETHN B IPUPOTHBIX U OOIECTBEHHBIX
ABJICHUSIX, B UCKYCCTBE; YMEHHUE IIPUBOJUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUA POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH. -yMETh ONIEpUPOBATh NOHATUSIMH:




ompenesieHne, akcuoMa, TeopemMa, CiIeICTBUE, CBOMCTBO, MIPU3HAK,
JIOKA3aTebCTBO, PABHOCHIIbHBIE (JOPMYITHUPOBKH; YMCHHE
dbopMynupoBaTh 0OpATHOE U TMPOTHBOIIOJIOKHOE YTBEPIKICHUE,
MPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPBI, UCTIOTIH30BATh METOJ]
MaTeMaTHYeCKON MHIYKIIUH; TIPOBOJINUTH JOKA3aTCIbHBIC
pacCyXJACHHUS NP PEIICHUH 33]1a4, OI[CHUBATH JIOTHIECKYIO
MPABIWJIBHOCTH PACCYXICHUM; - YMETh OIIEPUPOBATH TIOHITHSIMH:
MHO’KECTBO, ITOJMHOECTBO, OIIEPAINH HAJ] MHOKCCTBAMH,
YMEHHE HCITOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIH armapar Jijis
OTIMCAaHUS PEATbHBIX TIPOIIECCOB U SBJICHHUH MPH PEIICHUH 33]1aY,
B TOM YHUCJIC U3 JPYTUX YIeOHBIX IPEIMETOB; - YMETh
OTICpPUPOBATH MOHITHIIMHE: Tpad, CBSI3HBIN Tpad, AepeBo, UK,
rpad Ha IMIOCKOCTH; YMEHHE 3a/1aBaTh U OMHCHIBATEH Tpadbl
Pa3TUYHBIMU CIIOCO0aMU; UCTIOIB30BATh rpadbl P PEIICHAN
3aJ1a4; - yMETh CBOOOTHO OTICPUPOBATH MOHATHIMHU: COUYCTaHUE,
MepecTaHOBKA, YUCJIO COYETAHHI, YUCIIO MEPECTAHOBOK; OMHOM
HeroToHa; yMeHUEe IPUMEHATh KOMOMHATOPHBIE (DaKThI U
paccyXJIeHHUsI IJIs1 PEIICHHS 3a/1a4; -yMETh ONepUPOBAThH
MOHATHUSAMHU: HATYPAJTILHOE YHUCIIO, I[EJI0€ YUCII0, OCTATOK I10
MOIYITIO, PAIIMOHAIIBHOE YHCIIO, UPPAMOHATBHOE YUCIIO,
MHOECTBA HATypaIbHBIX, IIEJBIX, PAIIMOHAIILHBIX,
JIEHCTBUTEILHBIX YHCEJT; YMEHHE MCTIOJIb30BaTh MPU3HAKH
JETUMOCTH, HAUMCHBIIIMI OOIINK IeJTUTE]Ib M HaUMEHbIIICS
oO1ee kpatHoe, aropuT™ EBKIMAa pu pemieHnn 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMU TO3UITMOHHBIMH CHCTEMaMH
CUYHCJICHHS; - YMETh CBOOOHO OTIEPUPOBATH IMOHATUSMHU: CTCTICHB
C 1eJIBIM MTOKa3aTeIeM, KOPEHb HaTYpaJIbHOW CTENEHU, CTEIIEHb C
parMoHaIbHBIM ITOKa3aTeIeM, CTEIICHb C ICHCTBUTEIbHBIM
(BelIeCTBEHHBIM) MTOKa3aTesneM, Jorapudm 4ucia, CUHYC,
KOCHHYC ¥ TaHT€HC MPOU3BOJILHOTO YUCIIA; - YMETh ONEPUPOBAThH
MOHATUSAMHU: TOXKICCTBO, TOXKICCTBEHHOE MPe0Opa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHHUI U HEPABEHCTB,
PaBHOCHUIILHOCTH YpaBHEHUI, HEPABEHCTB U CUCTEM,
palioHanIbHbIe, HppAIlMOHANbHEIE, TOKA3aTeIbHbIE, CTETICHHBIE,
jorapumMuuecKre, TPUrOHOMETPUYECKIE YPaBHEHHUS,




HEPAaBEHCTBA U CUCTEMBI; YMEHUE PELIaTh YPABHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IMYHBIX IIPUEMOB;
peliaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C I1apAMETPOM,;
NPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, MX CUCTEMBI JIJIsl pEIICHUS
MaTeMaTUYECKUX 33/1a4 U 337a4 U3 pa3IMuHbIX oOiacTell HayKu U
peaIbHOM KU3HU; -yMETbh CBOOOIHO ONIEPUPOBATH MOHATHIMMU:
rpaduk GyHKIUHU, 0OpaTHAst GYHKIUS, KOMIIO3UIMS (DYHKINH,
TMHeWHas QYHKIHS, KBapaTH4Has GYHKIUS, CTEIICHHAS
(GyHKIMS ¢ LedbIM OKa3aTesleM, TPUTOHOMETPUUYECKUE PYHKIINH,
00paTHbIE TPUTOHOMETPUYECKUE (PYHKIINHU, TOKa3aTeIbHAS U
norapudmuueckas pyHKIUU; yMEHUE CTPOUTH TpapuKu
(GyHKIMH, BBITIOJIHATH IpeoOpa3zoBaHus TpaduKoB (YHKIIHIM;
YMEHHUE HCIIOJIb30BaTh rpaduku QYHKIUH JUTS N3Y9IEeHUS
MPOLIECCOB U 3aBUCUMOCTEN MpU pELIeHUH 3a/1a4 U3 IPYruxX
y4eOHBIX TIPEJIMETOB U U3 PEaTbHOM KU3HU; BRIPAKAThH
dbopMynaMu 3aBUCUMOCTH MEX/y BEIMUNHAMU; YMEHNE
cBOOOJTHO OTIEPHPOBATH TIOHSATHSIMH: YETHOCTh (DYHKIIUH,
HNEPUONYHOCTD (DYHKLIUHU, OTPAaHUUEHHOCTb (DYHKIINH,
MOHOTOHHOCTb (DYHKITUHU, SKCTpEMYM (YHKIINH, HAUOOIbIIICE U
HalIMEHblIIee 3HaYeHUs PYHKIMH Ha IPOMEXKYTKE; yMEHHE
IPOBOJUTH UCCIIE0OBaHUE (DYHKIIMM; YMEHUE UCIIOJIb30BaTh
cBoOMcTBa M rpaduku PyHKIMI JJIs1 pEIIeHUs] ypaBHCHHH,
HEpPaBEHCTB U 3aJ1ay C [lapaMeTpaMu; H300pakaTh Ha
KOOP/AMHATHOH MJIOCKOCTH MHOXECTBA PELICHUI YpaBHEHU,
HEPaBEHCTB U UX CHCTEM; -yMeTh CBOOOIHO ONIEPUPOBAThH
HOHATUSAMMU: N1OCIIEA0BATEILHOCTD, apu(MeTHUECKasi IPOrpeccHs,
reoMeTpuyecKas mporpeccusi, 0eCKOHEYHO YObIBaroIas
reoMeTpuyecKasl Iporpeccus; yMeHue 3ajaBarhb
H0CJIeI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIBIO PEKYPPEHTHBIX
bopMmyI1; - yMEeTh OIlepUpOBaTh MOHATUSIMU: HENIPEPHIBHOCTD
(GyHKIMM, acCUMIOTOTHI rpaduka GpyHKIMH, IepBas U BTOpas
IPOU3BOIHAS (PYHKIMH, TEOMETPUUECKUH U (PU3NIECKUI CMBICI
IPOM3BOJIHOM, TIEpBOOOpa3Hasi, ONpe/IeIeHHbI HHTErpal; yMEeHUe
HaXOJUTh ACUMIOTOTHI Ipaduka (PyHKIMH; yMEHUE BBIYUCIATD
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO M KOMIO3UIIMHU




(byHKIMI, HAXOAUTH YpaBHEHUE KacaTeNbHOM K rpaduKy
(GYHKIIUHM; YMEHHE UCTIOIb30BATH POU3BOJHYIO JIJIs
uccnenoBaHus QYHKIMN, A1 HAXO0XKACHUS HAWITYUIIEeTO PeleHHs
B IIPUKJIA/IHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKUX U
du3udeckux 3agadax, A ONMpeaesieHUs] CKOPOCTH U YCKOPEHHUS,
HAXOJUTh IUIOMIAIU U 00BEMBI (PUTYpP C TIOMOIIBIO HHTETPaa;
IPUBOJUTE IIPUMEPHI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
noMOIIbI0 T PepeHInaNbHBIX YpaBHEHHI; - YMETh
OTIEPHPOBATH TOHATHAMH: KOMIUIEKCHOE YHCIIO, COTIPSKEHHBIC
KOMIUIEKCHBIE YMCIIa, MOAYJb M apTYMEHT KOMITJIEKCHOTO YHCIIa,
¢dopma 3anmcu KOMIUIEKCHBIX YuCell (TeOMeTprudecKas,
TPUTOHOMETpHUUECKas U anredpandeckasi); yMeTb IPOU3BOINUTH
apru(MeTHIECKUE TEHCTBUS C KOMITJICKCHBIMH YHCIIaAMU;
NPUBOIUTH TIPUMEPHI UCTIOB30BaHMS KOMIUIEKCHBIX YUCET; -
yMeTh CBOOOTHO OTIEPHPOBATH TOHSATHIMHU: CPEIHEE
apudmMeTnIecKoe, MeraHa, HauboJIbIIee M HANMEHbBIIICE
3HAYCHUs, pa3Max, JUCIEPCHUs], CTAHIAPTHOE OTKJIOHEHHE IS
OTIMCAHUS YUCIIOBBIX IaHHBIX; YMEHHE UCCIIE0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduyeckux METOJ0B U AIIEKTPOHHBIX CPENICTB; IpaduyecKu
UCCJIEIOBAaTh COBMECTHBIE HAOIOCHHSI C TIOMOIIBIO JUarpaMmm
paccenBaHMs U JUHEUHOM perpeccuu; - yMeTb HaXOAUTh
BEPOSITHOCTH COOBITHIH C MCHOJIb30BaHUEM TpadudecKux
METOJIOB; IPUMEHSTH JJIsl peleHus 3a1a4d GopMyJIbl CIOKEHUS U
YMHO>KEHUS BEPOATHOCTEH, (GOpMYITy MOJIHOMN BEPOATHOCTH,
dbopmyny beprymm, komOuHaTOpHBIE PAKTHI U POPMYJIBI;
OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; yMEHHE
OTIEpUPOBATh MOHIATUSIMU: CIy4aiiHas BETUYMHA, PACIpeIeIeHNe
BEPOSITHOCTEH, MaTEMaTHUECKOE OXKHIaHUE, TUCTIEPCUs U
CTaH/JapPTHOE OTKJIIOHEHHE CIYyYalHOW BEJIMYUHBI, (DYHKIIUU
pacnpeeneHus U IIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOTO U
HOPMAaJIbHOTO PacHpeeIeHU; yMEHHe HCI0Ib30BaTh CBOMCTBRA
U3YyUYCHHBIX PACHpEeeIeHUN U1 PELIeHus 3a/1a4; 3HAKOMCTBO ¢
HOHATUSAMU: 3aKOH OOJIBIIMX YUCEI, METO bl BEBIOOPOYHBIX
UCCIIeIOBaHMI; yMEHUE IPUBOJUTH IPUMEPHI MPOSIBICHUS 3aKOHA




00JIBIINX YKCEI B IPUPOJHBIX M OOLIECTBEHHBIX SBJICHUSAX; -
yMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMU: TOUKA, IpAMasi,
IUIOCKOCTB, POCTPAHCTBO, OTPE30K, Iy, TUIOCKUH yroJ,
JBYTPAaHHBIN yroJI, TPEXTPaHHBIN YIOJl, IEpPEeCeKaroIuecs,
napajieNibHbIe U CKPEIIUBAONINECS IPSIMBIC, TTAPAJUIETLHOCTD U
NEepIEHINKYISPHOCTD MPSIMBIX U TNIOCKOCTEH, YTOJI MEXTY
IPSMBIMH, YTOJI MEX/Ty IPSIMOM U TUIOCKOCTBIO, YTOJI MEXTY
IUTOCKOCTSIMU; YMEHHE MCIIOJIb30BaTh MPH PEIICHUHN 3a71a4
U3y4eHHBIE (PAKTHI U TEOPEMBI ITTAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE OTIEpUPOBATH
TOHATHUSIMH: MHOTOTPaHHUK, CEYCHHE MHOTOTDAHHHUKA,
NpaBUJIHHBII MHOTOTPAHHUK, PH3Ma, UpamMuaa, purypa u
MIOBEPXHOCTH BPAIICHHUS, IWJIMHIIP, KOHYC, Iap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHHS KOHYCa U IMIINHIIPA,
napaiellbHbIe OCH MM OCHOBAHUIO, CEYCHHUE MIapa, TNIOCKOCTb,
Kacarormasicsi cepsl, IIIHHIPa, KOHYCa; YMEHHUE CTPOUTH
ceueHre MHOTOTrpaHHHUKa, N300pakaTh MHOTOTPaHHUKH, (PUTYpBI
Y TIOBEPXHOCTH BPALIEHUS, UX CEYEHHS, B TOM YHCIIE C TIOMOIIbIO
AIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSATH CBOMCTBA
reOMETPUUECKUX (PUTYp, CaMOCTOSATEIHHO (POPMYITUPOBATH
oTpe/eNieHus] U3y4yaeMbIX GUTYp, BBIABUTATH THUIIOTE3bI O
CBOMCTBaX U MpU3HAKAX T€OMETpUUYECKuX (uryp, 000CHOBBHIBAThH
WM OIIPOBEPraTh UX; yMEHUE MPOBOIUTH KiIacCu(UKaLUo Guryp
[0 Pa3JIUYHBIM NPU3HAKAM, BBIIOJIHATH HEOOXOAUMbIE
JOTIOTHUTEIbHBIE IOCTPOCHUS; - YMETh CBOOOHO ONIEPUPOBATH
HNOHIATUSIMU: TLIOIAAb PUTYphl, 00beM (UTYpHI, BEIMYNHA YTJa,
paccTosiHre OT TOYKHU JI0 IIIOCKOCTH, PACCTOSIHUE MEXKTY
HPSIMBIMHU, PACCTOSIHUE MEXKAY ITOCKOCTSAMH, IIJIOMIAlb Chepsl,
IUIONIA/Ib TOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, [IHJINHAPA,
00beM Ky0a, IpSIMOYTOJILHOTO Mapaieienurieia, MupaMmuibl,
MPU3MBIL, IWIMHJPA, KOHYCA, I1apa; yMEHUE HaXOIUTh
OTHOIIeHHE 00BEMOB MOAOOHBIX (PUTYP; - YMETh CBOOOIHO
OTIEpUPOBATH MOHITUSIMU: IBUKEHHE, TapaJUIETbHBIN MTEPEHOC,
CUMMETpPHsI Ha TJIOCKOCTH U B POCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue no100us1, TOJ0OHBIE (PUTYPHI; YMEHHE
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pacro3HaBaTh paBHbBIE U MOJIOOHBIE (PUTYPHI, B TOM YHCIIE B
IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHHUE UCIOJIb30BaATh
F€OMETPUYECKHE OTHOLIEHMSI, HAXOJUTh T€OMETPUUECKUE
BEJIMYUHBI (JUTMHA, YTOJI, IUIOLIab, 00bEM) MPU PEIICHUH 3a7a4
U3 APYruX y4eOHBIX IPEIMETOB U U3 PealbHON JKU3HU; - YMETh
CBOOOJIHO ONEpUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, BEKTOP, KOOPJAUHATHI TOYKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOU3BEACHNUE BEKTOPA HA YHCJIIO, Pa3JI0KEHUE
BEKTOpa 110 0a3ucy, CKaJlsipHOE MPOU3BEAECHNE, BEKTOPHOE
IIPOU3BE/IEHUE, YTOJI MKy BEKTOPAMH; YMEHHUE HCII0JIb30BATh
BEKTOPHBIN U KOOPAMHATHBIA METOT JUISl PEIIECHUS
FeOMETPUYECKUX 3aa4 U 337a4 APYrux yueOHbIX IPEIMETOB;
OTIEpUPOBATh MOHIATUSIMU: MaTpulia 2X2 u 3X3, onpenenuTenb
MaTpPHUIIbl, FEOMETPUUECKHI CMBICI OTIPEAETUTENIS; - YMETh
MOJIETTUPOBATh peajbHble CUTYallMH Ha S3bIKE MaTEMaTHKHU;
COCTaBIIATh BBIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA U MX CUCTEMBI
M0 YCIIOBUIO 3aJ1a4M, UCCIIEI0BATh MOCTPOCHHBIE MOJIENH C
UCIMOJIb30BAHUEM allllapaTa ajareopsl, THTEPIPETUPOBAThH
MOJTy4E€HHBIH Pe3ysIbTaT; CTPOUTh MaTEMaTUYECKHE MOJIEIH C
MIOMOIILBIO TEOMETPHUUECKUX OHATUHI U BEIMYMH, peIllaTh
CBSI3aHHBIE C HUMU NIPAKTUUYECKHUE 3a]1a4l; COCTABIIATh
BEPOSATHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH NOTy4YEHHBIN
pe3ynbTaT; peliaTh NpUKIaJHble 3aa4l CPEICTBAMU
MaTEeMaTH4ECKOTO aHaJIN3a, B TOM YHUCIIE COLMATIBHO-
HSKOHOMHUYECKOr0 U (PU3NYECKOTO XapaKTepa; - yMEHHUEe BbIOUpaTh
HOJIXOAALINI METO Ul pelIeHNs 3aaul; TIOHUMaHHUe
3HAYMMOCTH MaT€MaTHKHU B U3Y4YEHHUH NIPUPOIHBIX U
0O0I1eCTBEHHBIX IPOLIECCOB U SIBJICHUHN; YMEHUE paclo3HaBaTh
IPOSIBJIIEHUE 3aKOHOB MaTEMaTUKU B UCKYCCTBE, YMEHUE
IPUBOAUTE MPUMEPBl MATEMAaTHUECKUX OTKPBITUH POCCUNCKON U
MHUPOBOW MaTeMaTHYECKOW HAyKU

OK 02 Hcnonws3oBaTh
COBPEMEHHBIE CPE/ICTBA
MMOMCKa, aHAJIM3a U
WHTEPIPETAINH

B 06nactu ieHHOCTH HayYHOTO MO3HAHUSA: -
c(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00I11eCTBEHHOH NMPaKTHKH, OCHOBAHHOT'O Ha JIUAJIOTe

- YMETh OTIEpUPOBATh MOHATUAMU: PALMOHAIbHAS (YHKIIMS,
nokaszatenbHast QyHKIHUSA, CTeNeHHast pyHKIus,
aorapupmuueckas GyHKIHs, TPUTOHOMETpUUYECKHE (DYHKIINHY,
oOpatHble GYHKIIUU; YMEHHUE CTPOUTH TpapUKH U3yUYCHHBIX
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uHpOpMaLNH, U
nH(pOpPMAIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHaAIbHO T
JEATEIbHOCTH

KyJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUPE; - COBEPLIEHCTBOBAHUE 3bIKOBOM
U YUTATEIbCKON KYJIbTYpPbI KaK CPEICTBA
B3aUMO/JICHCTBUS MEX Ty JIFOJIbMU U [TO3HAHUS MUPA; -
OCO3HAHHE LIEHHOCTU Hay4YHOM AESTEIbHOCTH,
FOTOBHOCTb OCYILIECTBIISATH IPOEKTHYIO U
HCCIIEI0BATENIbCKYIO AESITEIbHOCTh UHIUBUYAIbHO U B
rpymnne. OBiajieHue YHUBEPCAIbHBIMU Y4EOHBIMU
MM03HABaTEIbHBIMU JIEUCTBUAMU: B) padoTa ¢
nH(popmaluei: - BIaJeTh HABbIKAMU MOJTy4YEHUS
nH(pOpMaILIUK U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIBHO OCYIECTBIIATh IOUCK, AHANIN3,
CUCTEMAaTH3alMI0 U UHTEPIIpETaINI0 HH(POpMaIUN
Pa3IMYHBIX BUJIOB U (POPM IpeACTaBICHHUS; - CO31aBaTh
TEKCThI B Pa3IMYHbBIX (popMaTax ¢ yueToM Ha3HauEHUs
nH(pOpMalLIUY U 1IeNIeBOI ayIuTOpUHU, BEIOUpast
ONTUMAJIBHYIO (hOPMY IIPECTABICHUS U BU3YAJIU3ALUH; -
OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMaLuy,
€€ COOTBETCTBHE IIPABOBBIM U MOPAIbHO-3TUYECKUM
HOpMaM; - MCII0JIb30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B pELLICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLUOHHBIX
3aja4 ¢ coOIroieHueM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKU 0€30I1aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IIPABOBBIX M ITUYECKUX HOPM, HOPM MH(OPMALIMOHHON
0€30I1aCHOCTH; - BJIAJIETh HABbIKAMU PACIIO3HABAHUS U
3alUThl UHQOpMALMK, HHPOPMALIMOHHON 06€3011aCHOCTH
JIMYHOCTH

(byHKIMI, UCTIOTB30BaTh TPApUKH MPH U3YUYECHUH MTPOLIECCOB U
3aBHCHUMOCTEH, MPU PELICHNH 33/1a4 U3 PYruX y4eOHBIX
IpPeMETOB U 33Ja4 U3 PEeabHOM KU3HH; BEIpaXaTh (o pMyIaMu
3aBHCHMOCTHU MEXIY BETMUNHAMHU; - YMETh ONIEPUPOBATH
HNOHATHUSIMH: TOXKIECTBO, TOKIAECTBEHHOE MMPEOOpa3oBaHue,
ypaBHEHHE, HEpAaBEHCTBO, CUCTEMAa YPaBHEHUI 1 HEPABEHCTB,
PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB M CUCTEM,
panmoHaibHbIe, HPPALMOHAIBHBIC, TIOKAa3aTeIbHbIC, CTETICHHBIC,
JorapupMUYECKUE, TPUTOHOMETPUYECKHE YPaBHEHHUS,
HEpaBEHCTBA U CHCTEMBI; YMETh pPeliaTh YpaBHEHHS, HEPAaBEHCTBA
¥ CHCTEMBI C IOMOIIBIO PA3INYHBIX TIPUEMOB; PEIIaTh
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C ITapaMeTPOM; TPUMEHSTh
ypaBHEHHS, HEPABEHCTBA, MX CHCTEMBI ISl PELICHUS
MaTeMaTHYeCKUX 3a7ad ¥ 3a/1a4 U3 Pa3InIHbIX 00IacTel HAyKu U
peabHOM KHU3HH; - YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMH:
NBYKEHUE, TTApaJUIEIbHBIA IEPEHOC, CHMMETPHS Ha TUNIOCKOCTH 1
B [IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue MOA00Us, T0J00HbIE
(buTyphl; yMETh pacro3HaBaTh PaBHBIC U MOJ00HBIE GUTYPHI, B
TOM YHCJIE B IPUPOJIC, UCKYCCTBE, apXUTEKTYPE; YMETh
UCTIOJIb30BaTh TEOMETPUYCCKHE OTHOIIICHHSI, HAXOTUTh
r€OMETPHUYECKHE BETMYMHBI (JTTMHA, YTOJI, IIOMab, 00BEM) TIPH
peIIeHUN 331249 U3 APYTUX YIeOHBIX MPEIMETOB U U3 peaTbHOU
KU3ZHU

OK 03 [1nanupoBaTs u
pealin30BbIBATh
coOCTBEHHOE
npodeccuoHanbHOE U
JTUYHOCTHOE Pa3BUTHE,
MpeANPUHIMATEIBCKYIO
JeSITEILHOCTD B

B o6nactu AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUA:

- C(l)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA,
OTHYCCKOI'O ITIOBCACHUA, - CII0COOHOCTH OLICHUBATH
CUTYyallUO U IPUHUMATh OCO3HAHHBIC PCIICHU,
OPUCHTHPYACH HA MOPAJIbHO-HPABCTBECHHBIC HOPMBI U
HEHHOCTH; - OCO3HAHUC JIMYHOI'O BKJIaJa B IOCTPOCHUC
YCTOﬁqHBOFO 6yzlymero; - OTBECTCTBCHHOC OTHOIICHHUEC K

- YMETb ONIEPUPOBATH MOHATUIMU: PALUOHAIbHBIE,
UppalnroHalbHble, T0Ka3aTeIbHbIE, CTEIICHHBIE,
JorapupMUUEcKue, TPUrOHOMETPUYECKIE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI; - YMETh ONIEPUPOBATH OHATHIMH:
MHOTOT'pPaHHHK, CE4€HUE MHOTOTPaHHUKA, KyO, apajiesienune],
npu3Ma, nupamua, purypa u moBEpXHOCTh BpAILlEHHs], IMIINH/D,
KOHYC, 11ap, cepa, ceueHus: GUrypbl BpalleHus, NI0CKOCTb,
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npodeccrnoHaIbHO I
cdepe, UCIOIBL30BAThH
3HaHUS 10 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HECHHBIX
CHUTYaIHIX

CBOUM POJUTENSM U (W) APYTUM WIEHAM CEMbH,
CO3JIAHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O MPUHATHUSA
LICHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C
TpaaulusiMu Hapoa0B Poccuu; OBnanenue
YHUBEPCAIBHBIMH PETYISATUBHBIMU JICUCTBUSIMU: )
CaMOOpraHu3alus: - CaMOCTOSITEBLHO OCYIIECTBIISITh
MO3HABATEJIBHYIO JIEATEIbHOCTD, BBISBISATH MTPOOJIEMBI,
CTaBUTH B (POPMYIIHPOBATH COOCTBEHHBIC 33719 B
00pa3zoBaTeIbHON JEATEIHHOCTH U KU3HEHHBIX
CUTYalUsIX; - CAMOCTOSITEIIbHO COCTABJIATh IIJIaH PEIIECHUS
MPOOJIEMBI C YIETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEMOYTCHHI; - TaBaTh
OIIEHKY HOBBIM CUTYAIUsIM; CIIOCOOCTBOBATH
(hopMUPOBAHUIO U TIPOSIBIICHHUIO IIHUPOKON SPYAUIINHU B
pa3HBIX 00JACTAX 3HAHUMN, TOCTOSIHHO TIOBBIIIATH CBOU
00pa3oBaTeNIbHBIN U KyJIbTYpPHBII YpOBEHb; 0)
CaMOKOHTPOJIb: UCIIOJIH30BATh MPUEMBI PEQIICKCUU IS
OIICHKHU CUTYalllH, BEIOOPA BEPHOTO PEIICHUS; - YMETh
OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS
10 UX CHIKEHUIO; B) YMOLIMOHAIIbHBIA UHTEIJIEKT,
MpeAnoaranui cOpMIUPOBAHHOCTh: BHYTPEHHEH
MOTHUBAIINH, BKIOYAIOUIEH CTPEMIIEHHE K JIOCTUKEHUIO
LEU U YCIIEXY, ONITUMHU3M, HHULIUATUBHOCTh, YMEHHE
JENCTBOBATh, UCXO/I1 U3 CBOMX BO3MOKHOCTEH; -
SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh
SMOLMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €r0 IPHU
OCYILIECTBIICHUN KOMMYHUKAIUHU, CIOCOOHOCTH K
COUYBCTBHIO U CONEPEKUBAHUIO; - COLIMAIBHBIX HABBIKOB,
BKJIFOUAIOLIUX CIOCOOHOCTh BBICTPAUBATh OTHOILLICHUS C
JIPYTUMU JIOAbMH, 3200 TUTHCS, IPOSBIIATH HHTEPEC U
paspemiatb KOHQIUKTHI

Kacaromascs chepsl, IWIHHPA, KOHYCA, IJIOMIA/(b TOBEPXHOCTH
NUPaMU/IbI, TPU3MBI, KOHYCA, WIMHAPA, IUI0MAas chepbl, 00beM
Ky0a, IpsSIMOYTOJIbHOTO MapauIeyenue/a, TMPaMU/Ibl, IPHU3MBbI,
WINH/pA, KOHYyca, [apa; yMeHHe n300pakaTh MHOTOIPAaHHUKH U
MIOBEPXHOCTH BPAILCHHS, UX CCUCHHUS OT PYKH, C IOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB; yMETh
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PacliO3HABATh
NPaBUIIbHBIC MHOTOTPAHHUKH; - YMETh ONICPUPOBATH MOHATHIMU:
NPSMOYTOJIbHAS CUCTEMa KOOPANHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPJMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEICHHE, YTOJI
MEKIy BEKTOpaMH, CyMMa BEKTOPOB, MIPOU3BE/ICHHE BEKTOPa Ha
YHCII0; HAXOUTh C MOMOIIBI0 H3YUSHHBIX (POPMYIT KOOPAUHATHI
CepeIHbI OTPE3Ka, PACCTOSTHUE MEXK]Ty IBYMsI TOYKAMHU

OK 04 DddexrtuBno
B3aMMOJIEHCTBOBATh U
paboTaTh B KOJUIEKTHBE
Y KOMaHJIe

TOTOBHOCTB K CaMOPAa3BUTHIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPEACIICHUTO,

-OBJIaACHNC HAaBbIKaMH y‘Ie6HO-I/ICCHe)10BaTeJ'ILCKOI7I,
HpOGKTHOfI U COIMAJIbHOM ACATCIIBHOCTH,

-YMETb ONICPUPOBATH IIOHATHAMU: CHy‘I&ﬁHHﬁ OIIBIT " cnyqaﬁHoe
CO6BITI/Ie, BCPOATHOCTDb CJ'Iy‘IElfIHOFO C06BITI/I$I; YMETH BBIYUCIIATH
BCPOATHOCTH C UCIIOJIb30BAHUCM Fpa(bI/I‘-IeCKI/IX METOOOB,
IMPUMCHATH (I)OpMy.]'ILI CJIOJKCHUS 1 YMHOKCHU S BepOHTHOCTeﬁ,
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OBnajeHue yHMBEpPCAIbHBIMU KOMMYHUKATUBHBIMU
JCUCTBUSAMU:

0) coBMeCTHas ACATCIBHOCTD:

- IOHUMAaTh U UCIOJIB30BaTh MPEUMYIIIECTBA
KOMaH/JHOW U UHJIMBUTyalbHOU paboThI;

- IPUHUMATh 1EJIM COBMECTHOM JESATEIHHOCTH,
OpPraHU30BBIBATh U KOOPAUHUPOBATH JEHCTBUS 110 €€
JIOCTIDKSHHIO: COCTaBJIATH IJIAaH ICHCTBUM,
pacrpenensaTh poJii ¢ yieTOM MHEHHN YYaCTHHKOB
00CYX/1aTh pe3ybTaThl COBMECTHOU pabOTHI;

- KOOPJMHUPOBATH U BBITIOJIHATH PAOOTY B YCIOBUSX
peanbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYIIECTBJISITh TIO3UTUBHOE CTPATETUUYECKOE
TOBEJICHNE B PA3JIMYHBIX CUTYalUsIX, TPOSIBIISATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATHBHBIM.
OBnaneHne yHUBEPCATbHBIMH PETYISITUBHBIMU
NEUCTBUSIMU:

T') MPUHSTHE ce0s U IPYTHUX JTIOJICH:

- IPUHUMAaTh MOTHUBBI U APTYMEHTHI IPYTUX JIFOEH
IIPU aHAJIU3€ PE3YJAbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYIUX JHOJACH Ha
OIINOKHU;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU
JIPYroro 4egoBeKa

KOMOUHATOpHBIE (PaKThI U (POPMYIIBI IPU PEIICHUH 3a/1a4;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHbIMH BEJIMUYMHAMM; YMEHHUE IPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX U
OO0IIECTBEHHEIX SIBJICHUIX;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: CTEIIEHD C LIEJIbIM
[I0Ka3aTesaeM, KOpeHb HaTypaJlbHOM CTENEHU, CTENEHD C
paLMOHATILHBIM [10KA3aTEJIEM, CTENIEHb C ICHCTBUTEIbHBIM
(BemIeCTBEHHBIM) TMOKa3aTeseM, JIorapudm ducia, CHHYC,
KOCUHYC ¥ TAHT€HC MPOU3BOJILHOTO YHCIIa;

- YMETb CBOOOJIHO ONEPUPOBATh MOHATUAMU: rpapuK HyHKIUH,
oOpaTHast PyHKIUS, KOMIIO3UIUS QYHKUINN, TUHEWHas QyHKIuS,
KBaJipaTUyHasi QyHKIMS, cTeleHHas QYHKIMS C LEIbIM
nokasaresem, TPUroHoMeTpuyeckue QyHKINH, 0OpaTHbIE
TpUTrOHOMETpHUUecKre (QYHKIINH, TIOKa3aTeabHas U
norapudmuueckas QyHKIUH; yMETh CTPOUTh rpaduku HyHKIHH,
BBINIOJIHATH MpeoOpa3zoBaHus rpa@uKoB (GYHKIIHIA;

- YMETh MCIIOJIb30BaTh rpaduku (GyHKIUHN ISl U3y4EeHUS
IPOILIECCOB M 3aBUCUMOCTEN MPU PELICHNH 3a/1a4 U3 JPYrux
y4EOHBIX MIPEAMETOB U U3 PeanbHOM KU3HU; BEIPAXKATh
(opMynaMu 3aBUCUMOCTH MEX/ly BETUUNHAMU;

- CBOOO/IHO OTIEpUPOBATH NOHATUSMU: YETHOCTb (DYHKIIUH,
NEPUONYHOCTb (DYHKIIUHU, OTPAaHUUEHHOCTb (DYHKIINH,
MOHOTOHHOCTb (DYHKIIMH, 3KCTpEMYM (PYHKIMH, HanOoJIblIee U
HalMEHblIee 3Ha4eHUs! PYHKIMHM Ha IPOMEXYTKE; YMETh
IPOBOJIUTH UCCIIEI0BaHUE (DYHKLINU;

- YMETh MCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKUMN A7
peleHys ypaBHEeHUH, HEpaBEeHCTB U 3a/1a4 ¢ IapaMeTpaMu;
n300paXkaTh Ha KOOPIMHATHON INIOCKOCTH MHOKECTBA PELICHUN
yYpaBHEHMH, HEPABEHCTB U X CUCTEM

OK 05 OcymecTBisirs
YCTHYI0 U NHCBMEHHYIO
KOMMYHHKAIIIO Ha
rocylapCTBEHHOM
SA3BIKE

B o0mactu 3¢cTETHYECKOr0 BOCITUTAHUS:

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIOYas
ACTETUKY OBITA, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPY/Ia U OOIIECTBEHHBIX
OTHOIIICHUM;

-YMETb OIICPUPOBATH IIOHATHAMU: CPECAHCC apI/I(i)MeTI/I‘leCKOG,
MEuaHa, HanOOJIbIlIee K HAUMEHbIIICE 3HAYCHU, pa3Max,
Aucnepcus, CTaHAapTHOC OTKIIOHECHUEC YU CIIOBOTO Ha60pa;
YMCHHUEC U3BJICKATb, UHTCPIIPETUPOBATDH I/IH(I)OpMaI_II/IIO,
MMPCACTABJIICHHYIO B Ta6n1/1uax, Ha Juarpammax, r pa(l)I/IKaX,
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Poccniickoit denepanuun
C y4eToM 0COOeHHOCTEH
COLIMAIBHOTO "
KYJIBTYPHOI'O KOHTEKCTa

- CIIOCOOHOCTH BOCTIPUHUMATh PA3IMYHBIC BHIBI
HCKYCCTBA, TPAJULIMU U TBOPYECTBO CBOETO U APYTrUX
HapoOJ0B, OLIYINATh SMOLIMOHAJILHOE BO3ACUCTBUE
HCKYCCTBa;

- YOEKJIEHHOCTh B 3HAYMMOCTH JIJIsl JINYHOCTU U
o011ecTBa OTEUECTBEHHOTO ¥ MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJULIMI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX
HCKYCCTBA, CTPEMJICHUE IIPOSBIISTh KAYECTBA
TBOPYECKOM JINYHOCTH;

OBnazneHne yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU
JICACTBUSMU:

a) oOrmeHue:

- OCYUIIECTBJIATh KOMMYHHKAIIMHN BO BCEX cepax
KU3HU;

- pacnio3HaBaTh HeBepOaJbHbIE CPEICTBA OOILIEHUS,
IMOHMMATh 3HAYEHHE COLMATIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYaIIUi
U CMSATYaTh KOH(IIUKTHI;

- Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OTPAKAOILYIO0 CBOMCTBA PEaJIbHbIX MIPOLIECCOB U SIBIICHU;
NPEACTaBIATh HH(GOPMAIHIO C TOMOIIBIO TAOJIHUI] M JTUATPAMM;
UCCIIEN0BAaTh CTATUCTUYECKUE JAHHbIE, B TOM YHCIIE C
IPUMEHEHHEM TpaprUeCKIX METOAOB M AIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH MMOHATHUAMM: TOUKA, NIPsAMAas, IIJIOCKOCTh
IIPOCTPAHCTBO, ABYIPAHHBIA YTOJI, CKPEILIUBAIOIINECS MIPSIMBIE,
NapaJUIEIIbHOCTD U NEPIEHAUKYISPHOCTD MPSIMBIX U IUIOCKOCTEH,
YTOJI MEXAY IPSIMBIMH, YTOJI MEXAY IPSIMOH U INIOCKOCTBIO, YTOJI
MEXy IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
pacCcTOsTHUE MEXY IPSIMBIMU, PACCTOSIHUE MEXKY IIOCKOCTSIMH;
- YMETb UCII0JIb30BaTh NP PEIICHUHN 3a/1a4 U3ydeHHbIE (DaKThI U
TEOPEMBI IJIAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKpYXKAIOIIEro Mupa

OK 06 ITposBaaTh
TPAXKIAHCKO -
MATPHOTHUIECKYIO
MTO3HIIHIO,
JEMOHCTPUPOBATH
0CO3HAHHOE MOBEICHNE
Ha OCHOBE
TPaJUIIHOHHBIX
00IIeYeTI0BEUECKIX
LIECHHOCTEH, B TOM YHCJIC
C Y4eTOM TapMOHH3AIUN
MEXKHAIMOHAIILHBIX U

- OCO3HAHHUE 00YUYAIONTUMHUCS POCCUUCKON
rpaXkJaHCKOW UJCHTUYHOCTH;

- L[€JICHAINPABJICHHOE Pa3BUTUE BHYTPEHHEU MO3ULIMU
JIMYHOCTH Ha OCHOBE JYXOBHO-HPABCTBEHHBIX
LieHHoCcTel HapoaoB Poccuiickoit denepanuu,
HMCTOPUYECKUX U HALIMOHAJIBHO-KYJIBTYPHBIX
TpaauIui, GOPMHUPOBAHUE CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOIO MUPOBO33pPEHHUS,
MPaBOCO3HAHMS, IKOJIOTUUECKON KYIbTYPBHI,
CIIOCOOHOCTH CTaBHUTH LIEIH U CTPOUTH )KU3HCHHBIE
IUIaHBI,

- YMETb OIIEPUPOBATh MOHATUAMU: MPAMOYIOJIbHAS CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJISIPHOE IIPOU3BENICHUE, YTOJI MEXKIY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH C
IOMOILBIO U3YYEHHBIX (POPMYIT KOOPJUHATHI CEPEAUHBI OTPE3Ka,
paccTosiHuE MEXy ABYMsI TOUKAMU;

-YMEeTb BbIOUPATh MOAXOAIINUNA U3YYEHHBIH METO/ I PELLICHUS
3aJ]auy, pacro3HaBaTh MareMaTnyeckue (pakThl U
MaTeMaTH4eCKUe MOJEIH B IPUPOTHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOIUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTEeMaTHYECKOU HAyKHU.
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MEKPEIUTHO3HBIX
OTHOILUEHUN, IPUMEHSATh
CTaHIApPThI
AHTUKOPPYILIUOHHOTO
ITOBEJICHUS

B ywacTu rpaskJaHCKOTO BOCITUTAHMUS:

- 0CO3HAHUE CBOMX KOHCTUTYIIUOHHBIX MPaB U
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOIIOPSIKA;

- IPUHSATUE TPATUIIMOHHBIX HAIIMOHAIBHBIX,
00IIeYeIOBEUSCKUX TYMAHUCTHICCKIX U
JEMOKPATHICCKUX [IEHHOCTEH;

- TOTOBHOCTH IIPOTHBOCTOSITH UJICOJIOTUI
AKCTPEMHU3MA, HAITMOHAIU3MA, KceHohoouH,
JTUCKPUMHHAIIMH TI0 COIMATEHBIM, PEIUTHO3HBIM,
PacoBBIM, HAITMOHATBHBIM TIPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO JCSITCILHOCTD B
HWHTEpecax rpakJIaHCKOTO 00I1ecTBa, y4acCTBOBATh B
caMOYyIpaBJieHUHU B 0011e00pa3oBaTeIbHOM
OpTaHM3aIUH B JETCKO-FOHOIIIECKUX OpTaHU3aIusIX;

- YMEHHE B3aUMOJICHCTBOBATE C COIMATbHBIMH
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIIUAMHA U
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH
NesITeNIbHOCTH;

MaTPUOTHYECKOTO BOCIUTAHHUS:

- cOPMHPOBAHHOCTH POCCUMCKOM TpaXKTaHCKOM
WJEHTUYHOCTH, TATPUOTH3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBA OTBETCTBEHHOCTH repen PoanHoii,
rOpJIOCTH 3a CBOM Kpail, cBOIO PoauHy, CBOH SI3BIK U
KYJIBTYpY, IPOIILJIOE U HACTOSAIIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM
CHUMBOJIaM, UCTOPHUECKOMY U IPUPOTHOMY HACIIEHIO,
MaMsATHUKAM, TpaIulusM HapoaoB Poccun,
noctxkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIIE;

- ujieiiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KEHUIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyIh0Y;
OCBOEHHBIE 00YJAIOIIUMUC MEKIPEIMETHBIC TIOHATHUS
Y YHUBEpCAJIbHbIE YUeOHbIE NEHCTBUS (PEryIITUBHBIE,

- YMETb OIIEPUPOBATH MOHATUAMM: CIIy4alHbIN ONBIT U CIIy4alHOE
cOOBITHE, BEPOSATHOCTH CIY4aHOTO COOBITUS; YMETh BBIUUCIATH
BEPOSATHOCTH C UCIIOJIb30BAaHHEM I'PaUUECKUX METOIOB;
OPUMEHATH (POPMYJIBI CIIOKEHUSI M YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (DaKThI U (POPMYIIBI IPH PEIICHUN 33]1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHbIMU BEJIMYMHAMU; YMEHUE IIPUBOIUTH IPUMEPBI
IPOSIBJICHUS 3aKOHA OOJBIINX YHCEN B IPUPOJIHBIX H
OOIIECTBEHHBIX SBJICHUSAX
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M03HaBaTEJIbHbIE, KOMMYHUKATUBHBIC);

- CIIOCOOHOCTH UX MCIIOJIb30BAHMSI B TO3HABATEIHHON
Y COIMANBLHOM MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBJICHUIO YU€OHOMU JIeATETLHOCTH,
OpraHu3aIuy y4eOHOTO COTPYTHUYECTBA C
MeJarornyeCKUMH pabOTHUKAMU U CBEPCTHUKAMHU, K
YYaCTHUIO B MOCTPOCHUU WHIUBUTyaTbHON
00pa30BaTeNIbHON TPACKTOPHUH;

- OBJIaJICHHE HABBIKAMH Y4€OHO-HUCCIIEI0BATEIHCKOM,
MPOEKTHOM U COIMAJIbHON IEATEIbHOCTH

OK 07 ConericTBOBaTH
COXpPaHEHHUIO
OKpYXaroIEen Cpeapl,
pecypcocOepeKeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MCHCHHH KITUMAaTa,
TIPUHIIUIIBI
OEpEeKITUBOTO
MIPOU3BO/ICTBA,
3¢hHEeKTUBHO
IEUCTBOBATEL B
Ype3BhIYAHBIX
CUTYaIUSIX

- HEe IPUHUMATD JEHCTBUS, IPUHOCAIINE BPEL
OKpYKarollen cpere;

- YMETb MPOTHO3UPOBATH HEOIATONPUSITHBIE
9KOJIOTMYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JNENCTBHM, MPEAOTBPAIATh UX;

- PacUIMPUTH OIBIT AESTEILHOCTH SKOJIOTMUECKOMN
HaIpaBJIEHHOCTH;

- pa3pabaTbIBaTh MJIaH PEIICHUsI MPOOJIEMBI C YIETOM
aHaJIM3a UMEIOIIMXCA MaTepHaIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

- OCYUIIECTBJIATH LieJICHANPABICHHBIN OUCK MepeHoca
CPEICTB U coco00B ACHUCTBUS B MPO(EeCcCHOHATIBHYIO
cpeny;

- YMETh MEPEHOCHUTDH 3HAHUS B ITO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- IIpejyiIaraTh HOBBIE MTPOEKTHI, OLIEHUBATh UJIEU C
MO3UIIMU HOBU3HBI, OPUTUHATILHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYAIlUsIM, BHOCUTh
KOPPEKTUBBI B ACITEIHLHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIHTATOB LENSAM

- YMETh OTIEPHPOBATH MOHATHAMU: (QYHKITUS, HETTPEPHIBHAS
(GyHKUMS, TPOU3BOIHASA, IEpBOOOpa3Has, ONpeIeIeHHbIN
WHTETPaJ; YMETh HAXOIUTh MPOU3BOIHBIC AIIEMEHTAPHBIX
(GYHKIMI, HCTIONB3Ys CIIPAaBOYHBIC MaTEPHAIIBI;, UCCIIEIOBATH B
NPOCTEUIINX CIyJasx GYHKIIMH Ha MOHOTOHHOCTbD, HAXOIUTh
HanOOJIbIINE U HAUMEHBIINE 3HAYCHHUS (DYHKINH; CTPOUTH
rpaduKy MHOTOYWIEHOB C MCIIOJIb30BAaHUEM allnapara
MaTEMaTHYeCKOT0 aHAJIN3a; IPUMEHSIThH POU3BOIHYIO MPU
pelIeHNH 3a]1a4 Ha JBUKEHUE; PellaTh MPAKTHKO -
OpPUEHTUPOBAHHBIC 3a/1a4 Ha HAUOOJIbIINE U HAUMEHbLINE
3HAYEHUs], Ha HaX0XKJIEHUE MyTH, CKOPOCTU U YCKOPEHUS,

- YMETb OIEPUPOBATH MOHATUSAMU: JABHKEHUE B IPOCTPAHCTBE,
110/100HbIe GUTYPHI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOLICHHE
IJI0IIAJICH TOBEPXHOCTEH U 00BEMOB TOI00HBIX QUTYD TPH
pellIeHnH 3a/1a4;

- YMETb BBIYUCIIATH T€OMETPUUECKUE BEIHUNHBI (IJTMHA, YTOJ,
I0M1a/1b, 00BEM, MJIOLIAAb IOBEPXHOCTH ), UCTIONB3Ys
U3yYEHHBIE

(bopMyIBI U METOIBI

[IK 1.1. OcymecTBasTh
TEXHUYECKOE
oOcyXKuBaHUE

Benenune TexHOIOTHYECKOTO MpoIiecca
MIPOU3BOJICTBA XJieba, XJ1e000yI0UHbIX,
MaKapOHHBIX U KOHAUTEPCKUX W3JICIHI Ha

YMCTH OIICPUPOBATH IOHATHAMU: PALITMOHAJTIBHBIC,
HPPpalUOHAJIbHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
HOFapI/I(l)MI/I‘IeCKI/IC, TPUTOHOMCECTPHUUCCKUC YPABHCHUS U
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TEXHOJIOTHYECKOTO
o0opynoBaHus 1Jis
MIPOU3BOJICTBA
MPOYKTOB

MUTaHUS U3
PaCTHTEIHLHOTO

CBIPBSI B COOTBETCTBHH C
AKCIUTYaTalMOHHOM
JTOKYMEHTAIUEH.

[1K 1.2. BemoiHATH
TEXHOJIOTUICCKHE
oTiepaIuu

10 TIPOU3BO/ICTBY XJie0a,
xJ1e000yI0YHBIX,
MaKapOHHBIX

Y KOHJIUTEPCKUX
U3JeIni B
COOTBETCTBUHU C
TEXHOJIOTUYECKUMHU
MHCTPYKIHUSAMU

ABTOMATHU3UPOBAHHBIX TCXHOJIOT'MYCCKUX JIMHUAX
(1o BBIOODY)

HEPABEHCTBA, UX CUCTEMBI;

- YMCTh OIICPpUPOBATH NOHATUAMMA: MHOT'OI'PaHHUK, CCUHCHUC
MHOTOTpaHHHKa, Ky0, Mapajuiesenumnes, npu3Ma, mipaMua,
¢urypa u moBepxHOCTh BpalleHUS, IIIIMHIDP, KOHYC, 1Iap, chepa,
cedeHus (pUrypsl BpalieHus, IIIOCKOCTh, Kacaromascs chepsl,
nuiIvMHApa, KOHYCa, Iomaib IOBECPXHOCTHU NUPaMU b, ITIPU3MBI,
KOHYcCa, IIWINHJPA, IUI0Iaas chepbl, 00beM Kyoa,
IPSMOYTOJIBHOTO MapajuIeIenue1a, IMPaMUIbl, IPU3MBL,
IIMHApPA, KOHYCa, [1apa; yMeHHne N300pakaTh MHOTOTPAHHUKH H
IMOBEPXHOCTHU BpalICHUA, UX CCUCHUA OT PYKH, C IOMOIIBIO
YEepPTEKHBIX HHCTPYMEHTOB U DIIEKTPOHHBIX CPEICTB; YMETh
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH
IMpaBUJIbHBIC MHOT'OI'PaHHUKU

- YMETh ONIEPUPOBATH IMMOHATUAMMU: IIPAMOYTOJIbHAA CUCTEMA
KOOpAWHAT, KOOPAWHATEI TOYKHU, BEKTOP, KOOPAWHATEI BEKTOPA,
CKaJIIPHOE TIPOM3BEICHHUE, YTOJ MEXIy BEKTOpaMH, CyMMa
BCKTOPOB, MPOU3BEACHNUE BEKTOpPA HA YUCJIO; HAXOOUTH C
HOMOIIBIO U3yYEHHBIX (POPMYIT KOOPIMHATHI CEPEANHBI OTpE3Ka,
paccTosHIE MEXKIy ABYMS TOUKAMH

[IK 2.1. OcyiiecTBasiTh
OpraHU3aI[MOHHOE
obecrneucHUe
MIPOM3BOJICTBA
MIPOJYKTOB IMUTAHUS U3
PaCTUTEIBHOTO CHIPHS
Ha
aBTOMAaTHU3UPOBAHHBIX
TEXHOJOTMYCCKHUX
JIAHHAX

IIK 2.2. OcymecTBisATh
TEXHOJOTHYECKOE
obecrieueHue
MIPOU3BOJICTBA

OpraHu3anroHHO-TEXHOJIOTHIECKOE 00ecTieueHIe
MIPOM3BO/ICTBA XJieOa, XJIe000YIOUHBIX,
MaKapOHHBIX U KOHTUTEPCKUX M3CIHIA Ha
ABTOMATH3UPOBAHHBIX TEXHOJIOTHYECKHUX JIMHUSIX
(1o BBIOODY

YMETb ONEPUPOBATh MOHATUAMU: PYHKIIHSI, HETIPEphIBHAS
¢byHKIMS, TPOU3BOIHAS, IEpBOOOpa3Has, ONpeIeICHHbII
MHTETpal; yMETh HAXOUTh POU3BOAHBIE JIEMEHTAPHBIX

(b yHKIMIA, UCTIONIB3YS CIPaBOYHbIE MaTepUabl; UCCIEA0BATh B
IPOCTEHIINX clydasX (PyHKIHUHA HA MOHOTOHHOCTb, HAXOUTh
HauOOoJIbIINE U HAUMEHbIINE 3HaYeHUsI QYHKUUN; CTPOUTH
rpaduKy MHOTOYICHOB C HCIIOJIb30BAHHEM arlapara
MaTEeMaTHYeCKOTO aHAJIN3a; IPUMEHSThH POU3BOIHYIO MPU
pellIeHnH 3a]a4u Ha JBHXKEHHUE; pelaTh MPaKTUKO
OpPUEHTUPOBAHHBIC 33/1a4H Ha HAUOOJIbIIINE U HAUMEHBIITUE
3HA4YEHMS, HA HAX0XKJICHHUE ITYTH, CKOPOCTU U YCKOPEHMUS;

- YMETh ONEPUPOBATH MOHATUSIMU: ABHKEHUE B IPOCTPAHCTBE,
1o100HbIE GUTYPBI B MPOCTPAHCTBE; UCIOIH30BATh OTHOIICHHE
Iomazel noBepxHocTed 1 00beMOB MOAOOHBIX (PUTYp MTPH
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xJe6a, X1e000yT0UHbIX,
MaKapOHHBIX U
KOHJIUTEPCKUX

151631 (S 0507

pElICHUH 3a]1aY;

- YMETh BBIYUCIIATH TEOMETPHUECKUE BETHUMHBI (JJTUHA, YTOJ,
101 b, 00BEM, TIIOMIAAb TOBEPXHOCTH ), UCTIONb3YS
U3YYCHHBIC

(bOopMyYIIBI U METO/IBI

[IK 3.1. IIpoBoauTh
OpraHU3aIMOHHO —
TEXHHYECKUE
MEPOTIPHUATHS

Tt oOecrieueHus
1abopaTopHOTO
KOHTPOJIS

KadecTBa U
0€301acHOCTH

CBIPBS,
nosrypabpukaToB U
FOTOBOM MPOJYKIIUH B
MpoLecce MPOU3BOACTBA
MPOJIYKTOB MUTAHUS U3
PacCTUTENBHOTO ChIPbs
[1K 3.2. IIpoBoauTth
1abopaToOpHbBIC
UCCIIeIOBAHUS
KayecTBa U
0€301acCHOCTH

CBIPBS,
noypabpuKaToB u
TOTOBOM MPOIYKIINH B
MpolLecce MPOU3BOACTBA
MPOJIYKTOB MUTAHUS U3
PaCTUTETBHOTO CHIPbSI

JlaGopaTopHbBIN KOHTPOJIb KauecTBa 0€30MacHOCTH
CBIPBS, IOy (HaOPUKATOB U TOTOBOU MPOIYKIIUU B
MpoIiecce MPOU3BOACTBA MMPOTYKTOB MUTAHUS U3
PaCTHTEILHOTO CHIPHS

YMETb OIIEPUPOBATH ITOHATUAMMU: CIY4alHBIN ONBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTH CIY9alfHOTO COOBITHS; YMETh BBIUNCIATH
BEPOSTHOCTH C UCTIOJIb30BaHNEM I'pa)UIeCKUX METOJIOB;
MPUMEHSITh (OPMYITBI CIIOKCHHSI I YMHOKCHHS BEPOSITHOCTEH,
KOMOMHATOpHbIE (aKThl U (OPMYJIBI IPU PELICHUN 3a/1aY;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO
CITy9aliHBIMU BEJIMYUHAMH; YMEHHUE MPUBOJIUTH TPUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIITNX YUCEI B IPUPOTHBIX
0OIIIECTBEHHBIX SIBJIEHUSIX;

- yMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMH: CTETICHD C TEITBIM
noKaszaresieM, KOpeHb HaTypaJbHON CTETIEHH, CTETIEHb C
palMOHATILHBIM [TOKa3aTesIeM, CTeNeHb C IeHCTBUTEIbHBIM
(BemiecTBEHHBIM) TIOKa3aTeseM, JIorapudm ducia, CHHYC,
KOCHHYC ¥ TAHT€HC TPOU3BOJIBHOTO YHCIIA;

- YMETh CBOOOHO OTIEPHPOBATH MOHATUAMHU: TpaduK (PyHKIIUH,
oOpartHas pyHKIHS, KOMITO3UIIHS (PYHKIMH, JIMHEHHAsT (YyHKITUS,
KBaJipaTuyHas QyHKIHs, cTereHHas GYHKIHS C LEIbIM
nokasaresemM, TPUroHoMeTpudeckue GyHKIHH, 0OpaTHbIE
TpUrOHOMETpHUEcKre (QYHKIMH, TOKa3aTelbHas U
norapudmMudeckas GQyHKIIUN; YMETh CTPOUTH rpaduku PyHKITUH,
BBITIOJTHATH TIPe0Opa3oBanust rpaukoB HyHKIINIA;,

- YMETb UCIOIb30BaTh rpa@uKu GYHKIUN U U3YUCHUS
MIPOLIECCOB M 3aBUCUMOCTEN MpU PELICHUH 3a/1a4 U3 IPYruX
yueOHBIX MPEAMETOB U U3 PealibHOM KU3HU; BEIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKY BEIUYUHAMU;

- cBOOOTHO OTIEPUPOBATH MOHATHIMH: Y€THOCTh (DYHKIIHH,
MEPUOTUYHOCTD (PYHKIIMHU, OTPAHUYEHHOCTH (DYHKITHH,
MOHOTOHHOCTH (DYHKIIUHU, SKCTPEMYM (YHKIIHH, HAUOOIbIIIee U
HauMEHbIIIee 3HaYeHUS PYHKIIUY HA IPOMEXKYTKE; YMETh
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IPOBOJIUTH UCCIIEI0OBaHUE (DYHKIINU;

- YMETh HCIIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUN 1715
peuieHus ypaBHEHU, HEPABEHCTB U 33/1a4 C I1apaMeTpaMu;
M300pakaTh HA KOOPJIMHATHOH IJIOCKOCTH MHOKECTBA PEIICHHIA
YpaBHEHUH, HEPABEHCTB U UX CUCTEM

[IK 4.1. IlmanupoBathb
OCHOBHBIE [10Ka3aTeIN
MIPOU3BOJICTBEHHOTO
npotrecca.

[1K 4.2. ITmanupoBathb
BBITIOJTHEHUE padOT
HCTIOJTHUTEIISIMU.

IIK 4.3.
OpraHu3oBbIBATH
paboTy TpyAOBOTO
KOJUIEKTHBA.

[1IK 4.4.
KonTponupoBars xo1
1 OLICHUBATH
pe3yabTaThl

paboTHI TPYJAOBOTO
KOJUIEKTHBA.

[IK 4.5. Bectu y4éTHO
OTYETHYIO
JOKYMEHTAIHIO

ObecrieueHue IesTENIbHOCTH CTPYKTYPHOIO
HOPa3AeICHUs.

- YMETb OIIEPUPOBATh MOHATUSAMU: IPIMOYIOJIbHAS CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IIPOU3BEJICHUE, YTOJI MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BE/IEHUE BEKTOpPA HA YMCIIO; HAXOAUTD C
MOMOUIBIO U3YYEHHBIX (OPMYJ KOOPIAUHATHI CEPEANHBI OTPE3KA,
pPacCcTOSIHUE MEX/1y IBYMSI TOUKAMU;

-yMeThb BbIOUpATh MMOAXO AN U3yYEHHBIN METOI ISl pELICHUS
3a/1a4yM, pacro3HaBaTh MaTeMaTH4ecKue (pakTol U
MaTeMaTHYeCKHe MOJIENH B MPUPOJHBIX U OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOIUTH IPUMEPDI
MaTE€MAaTHYECKNX OTKPBITHA POCCUICKON U MUPOBOU
MaTeMaTUYECKON HayKH.

- YMETh ONIEPUPOBATH MOHITUAMHU: CITyYaHHBINA OMBIT U CTy4ailHOE
coOBbITHE, BEPOSATHOCTD CITY4aliHOTO COOBITHS; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIOJIb30BaHNEM I'paUUeCKUX METO/IOB;
MPUMEHSTH (POPMYIIBI CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH,
KOMOMHATOpHbIE (aKThl U (GOPMYIIBI IPU PEUICHUU 3a/1aY;
OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHII; 3HAKOMCTBO CO
CIy4ailHbIMU BEJTMYMHAMU; YMEHUE IPUBOJIUTH IPUMEPHI
MPOSBIICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSAX
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2. CTpyKTypa H coaep:kanue 001eodpa3zoBareJbHONM AMCHUILIHHBI

2.1. O0bemM JUCHMINIMHBI M BUABI Y4eOHOH padoThl

Bua yyeOHoM padoThI Obnem B
yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbl AW CIUTIIHHBI 232
OcHOBHOe cogepKaHue 226
B T. 4.
TEOpEeTHYECKOE 00yUueHne 108
MPAKTUYECKUE 3aHITUS 82
IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COIEPKAHUE 36
B T. 4..
TEOPETUYCCKOE O0yUCHUE
IPaKTUYECKUE 3aHATHUS 36
IIpomexyTouHas arrectanus (IK3aMeH) 6

NUTOIro
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2.2.

TemaTnyeckuii niiaH u coaepkanue yyeoOnou qucuumiaunsl  OII.07 MaremaTuka

HaumenoBaHue pa3iesioB u Conep:xkanue y4eOHOro MaTepnajia, IpaKTHYECKHX padoT, O6Bem DopMHupyeMbIe
TiM CAMOCTOATEJIbHAA paﬁoTa oﬁyqamumxcn ‘-Iaé:OB KOMIICTCHIINHU
Paznen 1 IToBTOpEHHE Kypca MATEMATHKH OCHOBHOM IIKOJIBI 10
Cooeporcanue yuednozo mamepuana
1 MaremaTrka B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITHOHHBIX OK 01
Tema 1.1. TEXHOJIOTUSX U IPAKTHUYECKON JIeATeNbHOCTH. Llenn n 3anaun nzydeHus 5 OK 02
IIpeamer u 3axaun MaTEeMAaTHKHU MPH OCBOCHUH CTICIIMAIBHOCTEN CPETHETO OK 04
Kypca poQeccuoHaIbHOTO 00pa3oBaHus OK 09
Bxo1HOM KOHTPOJIb
Ilpakmuueckasa paboma Nel
Tema 1.2. Cooeporcanue yuedbnozo mamepuana
Yuciaa 1 BLIYACTICHUSA. 2 JlericTBUs HaJ MOJIOKUTEITBHBIMA M OTPULIATEIIbHBIMU YUCIIAMU, OK 01
BbipakeHus u OOBIKHOBEHHBIMH M JIECATUYHBIMH JAp0o0sSMU. JIEHCTBUS CO CTETICHIMH, OK 02
npeodpazoBaHus (hopMyIbl COKpAIIEeHHOTO YMHOKeHHUsI. BoipaskeHus u ux OK 04
npeoOpa3oBaHMUsl. 2 OK 09
Ilpakmuueckasa paboma Ne?
Tema 1.3. Cooepircanue yuedbnozo mamepuana
YpaBHeHus u 3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbl ypaBHEHUH. OK 01
HEepaBeHCTBA Pemienue ypaBHeHM, HEPABEHCTB U CUCTEM YPaBHEHHIA. 5 OK 02
Ilpakmuueckan paooma Ne3 OK 04
OK 09
Tema 1.3. Cooeporcanue yuedonozo mamepuana
I'eomeTpus Ha 4 Bunel minockux ¢Gpuryp v Ux miomaib. OK 01
IUIOCKOCTH. OK 02
IIpogdeccuonanbHo- [IpakTUKO-OpUEHTUPOBAHHBIE 334aUl B KypCe T€OMETPUU Ha MJIIOCKOCTH 2 OK 04
OPHEHTHPOBAHHOE OK 09
cojiep:kaHue Ilpakmuueckaa padomaied
Tema 1.4. Cooeporcanue yuedonozo mamepuana
IIpouenTHbIe 56 IIpocTble MpoLEHTHI, pa3Hble CIOCOObI MX BHIYUCICHUS. OK 01
BbIYHMCJICHUSA Pemienue 3a1a4 Ha MPOLIEHTH! TEXHOJIOTMUYECKOTO PO DHIIS. 2 OK 02
OK 04
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OK 09

Pa3nen 2 YnciaoBble PyHKIMU 6
Cooeporcanue yuednozo mamepuana
Tema 2.1. 7-9 Onpenenenue yncnoBoii GpyHkuu. CriocoOsl 3agaHus GYHKIIUU. OK 01
YucsioBbie pyHKIHU Cgpoiicta (yHkmmii. O0parHas GyHKIUS OK 02
Ilpakmuueckas padoma NoS: YncnoBas QyHKIHS OK 04
OK 09
Paznen 3 OCHOBBI TPUTOHOMETPHUH 38
Tema 3.1. Cooeporcanue yueonozo mamepuana
Tpuronomerpuueckue 10-27 UucnoBas OKpy>KHOCTh. UnciioBasi OKpY>KHOCTh Ha KOOPJIMHATHON OK 01
GyHkouu TIJIOCKOCTH. OK 02
Cunyc u kocunyc. TaHreHc U KoTaHreHc. TpUroHoMeTpuuecKre OK 04
(YHKIIMM YUCIOBOTO apryMeHTa. TpuroHomMeTpuyeckie QyHKINu OK 09
YIJI0BOTO apryMeHTa.
OcHOBHbBIE TPUTOHOMETPUYECKHE TOXKAeCcTBa. Perienue 3aau Ha
OCHOBHbIE TPUTOHOMETPUUECKHUE TOKIECTBA.
DopMyJIbl IPUBEACHUS. 14
Pemenue 3agau Ha GopMyIIbl TPUBEACHHUS.
OyHKIUA Y = sin X, €€ CBOWCTBA U rpaduK.
DyHKIUA Y = cos X, e€ cBoicTBa U rpaduk. [leppoananocTs QyHKIUN Y
IIpo¢deccuonanbuo =sin X, y = cos X. [IpeobpazoBanus rpadMKOB TPUTOHOMETPHUCCKHX
OPHMEHTHPOBAHHOE dbyakuumii. GyHkmm y = tg X, y = ctg X, UX CBOMCTBA U rpaduKH.
co/iep:kaHue Onucanue Npou3BOACTBEHHBIX MPOIIECCOB C TIOMOIIBIO rPaduKOB
byHKIMHA
Ilpaxmuueckue padbomot:
NeG: YTIIbl ¥ UX U3MEpEHUs
Ne7: Tpuronomerpuueckue QyHKIHH
Ne 8: OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIESCTBA
Ne9: Dopmynbl npUBEACHUS
Tema 3.2. Cooeporcanue yuednozo mamepuana
Tpuronomerpuyeckue 28-34 APKKOCHHYC U pelIeHne ypaBHEHHs cos t = a. OK 01
ypaBHeHHS ApKCHHYC U pelIeHne YpaBHEHUs sin t = a. OK 02
ApKTaHreHC U apKKOTaHreHc. Pemenue ypaBHeHni tg X = a, ctg X = a 6 OK 04
TpuroHomeTpu4ecKre ypaBHEHHU . OK 09

Metoasl peICHUS TPUTOHOMCTPHUICCKUX ypaBHCHI/Iﬁ
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Tema 3.3.

Cooeporcanue yuedonozo mamepuana

Ipocreiimme 35,36 [IpocTeiimye TpUroHOMETPUYECKHE HEPABEHCTBA. OK 01
TPUTOHOMETPHYECKHE Pewrenne npocTenmmx TpPUroHOMETPUIECKUX HEPABEHCTB OK 02
HepaBeHCTBa Ilpakmuueckue padomoi: 6 OK 04
Nel0: pemieHre TPUTOHOMETPUIECKUX YPaBHEHHUN OK 09
Nell: pemieHre TPUrOHOMETPUUECKHUX HEPABEHCTB
Tema 3.4. Cooeporcanue yuednozo mamepuana
IIpeodpa3oBanue 37-43 CHHYC U KOCHHYC CyMMBI apT'yMEHTOB. OK 01
TPUTOHOMETPHYECKHX CuHHYyC U KOCHHYC Pa3HOCTH apryMEHTOB. OK 02
BbIpaKeHH TaHreHc CyMMBI M pa3HOCTH ApIyMEHTOB. OK 04
Pemrenne 3a1a4 Ha CUHYC, KOCUHYC, TAHT€HC CYMMBI U PA3HOCTH JIBYX OK 09
YTJIOB.
@opMyIbl JBOMHOTO apryMeHTa
[IpeoGpa3oBanue Mpon3BeIeHUN TPUTOHOMETPUYECKUX (PYHKUUIN B 14
CYMMBI.
[IpeoOpa3oBanue cyMM TPUTOHOMETPUUECKUX (PYHKIIHMH B
MIPOU3BEICHUS
Ilpakmuueckue padomut:
No 12: ®opmyInbl CIOKEHHS
Nol3: @opmynbl CyMMBI M PA3HOCTH TPUTOHOMETPUICCKUX (PYHKITUN
No 14 ®opmysabl IBOMHOTO yria
Pazpnen 4 AKCHOMBI CTEPEOMEeTPUH U HUX CJIeACTBUS 36
Tema 4 .1. Cooeporcanue yuedbnozo mamepuana
AKCHOMBI 44-46 [Ipeamet crepeoMeTprn. AKCHOMBI CTEPEOMETPHH. OK 01
CTepeoOMeTPUM M MX Pemienne 3a1a4 Ha NPUMEHEHUE AKCUOM CTEPEOMETPUHU U UX CIIEICTBUI OK 02
cJIeCTBUSA Ilpakmuueckasn padbomaNel5: AKCOMBI CTEpEOMETPHH. 6 OK 04
[TapannenpsHOCTH NPSIMBIX, PSIMOU U TIIIOCKOCTH OK 09
Tema4.2. Cooeporcanue yuedonozo mamepuana
IMapajuieabHOCTH 47-51 [TapannenbHble psIMbIE B IPOCTPAHCTBE. OK 01
NPAMBIX U IJIOCKOCTEH [TapamiensHOCTb IPSAMOM U INIOCKOCTH. OK 02
Pewrenue 3amau no reme «IlapamienbHOCTb MIPAMON U INIOCKOCTH 10 OK 04
B3aumHoe pacnosoxeHue npsAmMeIX B IpocTpaHcTse. [lapannenbHocTh OK 09

IJIOCKOCTEN
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Pemenue 3anau no teme «B3anmHOe pacnonoxeHnue npsmMbIX B
IIPOCTPAHCTBE»

Ilpakmuueckasn padoma Nel6: [TapanienbHOCTh B IPOCTPAHCTBE.
B3anMHOe€ pacnosioKeHue IpsIMbIX B IPOCTPAHCTBE. YTOJ MEXAY IBYMs
IMPAMBIMHA

Tema 4.3.
IlepnenauKyIsspHOCTH
NPAMBIX U IJIOCKOCTEH

Cooeporcanue yuednozo mamepuana

52-61

[lepneHUKyYISAPHOCTD NPAMOM U INIOCKOCTH. [leprieHauKysip u
HAaKJIOHHAsI

VYros Mex Iy NpsMOM U TUIOCKOCTBEO

Pemrenne 3ana4d Ha Temy «llepneHAMKYISIPHOCTD NPSIMOM U IUIOCKOCTH»
JIByrpanHsbii yrou. [leprneHuKyspHOCTb IIIIOCKOCTEN

Pemrenne 3agau Ha Temy «llepnenauKyIsip 1 HAKIIOHHAS

OK 01
OK 02
OK 04
OK 09

Pemenue 3agau Ha TeMy «YTOJ MEXKIY OPSIMOU M TNTIOCKOCTBIO) 20
IpodeccuonanbHo Ilpakmuueckaa paoomahe 17 Ilepnenouxkynapuocmo npamslx u
OpPHEHTHPOBAHHOE na0cKocmeil 6 npocmpancmee
coJeprKaHue Ilpakmuueckas pabomaNel8: [TpsiMbie 1 TIIOCKOCTH B IpOQeccuu
MacTepa CelbCKOX03HCTBEHHOTO MPOU3BOIcTBA. Pemenue 3aqau Ha
MpsIMBIE U TUIOCKOCTH B Mpodeccuu MacTepa CelIbCKOX035HCTBEHHOTO
MIPOU3BO/ICTBA.
Paszgen 5 IIpousBoaHas 22

Cooepircanue yueobnozo mamepuana
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Tema 5.1. UncaoBble
MOCJIeI0BATEJILHOCTH H
HMX CBOIiCTBa

Tema 5.2. IlonsiTHE O
npejaeJse
MoCJIeI0BaTeILHOCTH.
Tema 5.3. IlonsaTue
MPOU3BOJAHOMI

Tema 5.4. [lpumenenue
NPOU3BOIHOM 1151
HCCJIeI0BAHN I
byHkuumii

62-80

UucnoBele MOCIEA0BATEILHOCTU U UX CBOMCTBA

[Ipenen mocnenoBarenbHOCTH. CyMmMa OECKOHEYHON TE€OMETPUIECKOM
Iporpeccun

[penen pynkuun

Ornpenenenue MpoON3BOIHOM

Brrunciienue nmpou3BoaHOM

[IpousBoiHasi CyMMBI, IPOU3BEACHUSI, YACTHOTO

DU3NYECKUI CMBICI TPOU3BOTHON B MPO(hECCHOHATBHBIX 3aadax
VYpaBHeHMe KacaTeabHOU K rpadpuky QyHKIUI

[IpuMeHeHnne mpon3BOIHOM ISl UCCIIEAOBAHUM (PYHKITUN Ha
MOHOTOHHOCTb

[IpumeHeHue npor3BOIHOM I UCcCaeI0BaHUN (PYHKIIMM Ha
IKCTPEMYMBI

[TocTpoenue rpaduxoB GyHKIUI

[IpumeHeHue Mpor3BOIHOM IS OTHICKAHNS HauOOIbIIEro 3HAYEHU I
HEeNpephIBHON (DYHKIIMHN Ha TPOMEKYTKE

[IpuMeHeHre npon3BOIHOM Il OTBICKAHUSI HAUMEHBIIIETO 3HAYEHU N
HEeNpephIBHONM (DYHKIIUU Ha MPOMEKYTKE

3amaun Ha OTHICKaHUE HAMOOJIBIINX U HAUMEHBILINX 3HAUEHUN BEIHYNH
Ilpakmuueckasa paooma Nel9: UncrnoBblie MOCIEA0BATEIBHOCTH U UX
CBOMCTBA

Ilpakmuueckasa paooma Ne20: Tlonsatue npezena 4uciIoBOM
MOCJIEI0BATEIbHOCTH

Ilpakmuueckasa paooma Ne21. Onipenenenne mponu3BOTHOM.
I'eomeTpuyeckuii 1 GU3NUECKUIA CMBICT TIPOU3BOTHOM
Ilpakmuueckasa paboma Ne22. Beruucnenue npousBoaubix. [IpaBuia
muddepeHmpoBanms

Ilpakmuueckan paboma Ne23: Tabnuua npou3Boanbix. [IponsBogHas
CIIOXHBIX (PYHKIUN

Ilpakmuueckasn paboma Ne24: YpaBHeHHe KacaTeIbHOU K rpaduky
GbyHKIIIN

Ilpakmuueckas paboma Ne25: ViccnenoBanue QpyHKIMHA Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

Ilpakmuueckas padoma Ne26: ViccnenoBaHue BbITYKIOCTH U Ieperunoa,
noctpoeHue rpaduKoB GpyHKIUN

Ilpakmuueckas paboma No27: [TpuMeHeHrE IPOU3BOTHOMN ISt

OK 01
OK 02
OK 04
OK 09
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OTBICKAHHS HAHOOJIBIINX U HAUMEHBIINX BEJINYNH
Ilpakmuueckasn padoma Ne28: ViccnenoBanue u ocTpoeHUe rpadukoB
(GyHKIUH C TOMOIIBIO TPOU3BOIHOM

IMpodeccuonanbHo Ilpakmuueckasn padboma Ne29: HaxoxIeHUE ONITUMAIBHOTO Pe3ybTaTa
OpPHEHTHPOBAaHHOE C TIOMOIIIbIO MPOU3BOIHOM B MPAKTUYECKUX 3aa4ax
coaepIkaHue @u3NYECKUii CMBICI MPOU3BOAHON B MPO(HECCHOHATBFHBIX 3a/1a4ax
TEXHOJIOTU4ecKoro mpoduis. Pemenue 3a1ay Ha PU3NIESCKHI CMBICIT
MIPOU3BO/IHOM B MPO(PECCHOHANBHBIX 33Ja4ax TEXHOJIOTMUECKOTo pod.
Paznea 5 MHOrorpaHHMKHu 16

Tema 5.1. IlousiTHe Cooeporcanue yuedbnozo mamepuana

MHOTOTPAHHHM KA. 81-91 [Tonsitne mHororpannuka. [lpusma. [1nomane mnoBepXHOCTH TPU3MBI OK 01
Pemenue 3a1a4 Ha BEIYUCIICHUE TUIONIAAN TOBEPXHOCTH MPU3MBI OK 02

Tema 5.2. I[IpaBuibHbIC [Mupamuna. [IpaBuabHBIE MHOTOTPAHHUKH OK 04

MHOTOTPAHHUKH, X [IpaBunbHas mupamMua. Y cedeHHass TUpaMuIa OK 09

cBoiicTBA. Pemenue 3agau Ha temy «lIupamuga»
CummMeTpus B MPOCTPAHCTBE

IIpodeccuonanbuo DNeMEeHTbl CAMMETPUU TPABUIBLHBIX MHOTOI'PAaHHUKOB

OPHEHTHPOBAHHOE Cummetpus B mpodeccHsix U 3afauax TEXHUYECKOTO mpoduis

coJepKaHue [Tnomaau noBepxHocTek KOMOMHUPOBAHHBIX FEOMETPUYECKUX TEI
Pacyetr 06bemMa BMECTUMOCTH BEULIECTB.
IpakTuueckas padora Ne30: [lonsitue MHOrorpanHuka. Bepuinnsi,
pEOpa, rpaHu MHOTOTpaHHMKA. Pa3BépTka. MHOTOTpaHHBIE YIJIbL.
Brinykneie MHOrorpannuku. Teopema Diinepa
IIpakTuyeckas padora Ne31: [Ipuzma. [Ipsimas u HakJIOHHAs npU3Ma.
IIpaBunbHas npusma. Ilapamnenenunexn. Ky6. CoiictBa
napajienenunesaa.
Ilpakmuueckas padoma Ne32: DnemenTsl nupamuasl. Lunmunmapa,
KOHYca, cepsl u mapa. Permenne 3anau

Pa3nen 6 BekTopsl B npocTpaHcTBe 24
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Tema 6.1. BekTOpBI B
NPOCTPAHCTBE

Cooeporcanue yuednozo mamepuana

92-95

ITonATHE BEKTOpA B IPOCTPAHCTBE. PaBEHCTBO BEKTOPOB

CnosxeHune, BBIYUTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIIO
KommutanapHbie BEKTOPBI

Paznoxxenue BekTopa 1o TpeM HEKOMILIAHAPHBIM BEKTOpaM
Ilpakmuueckas paboma Ne33: Onpeneneane U GU3HUECKUI CMBICTT
BEKTOpa B IIPOCTPAHCTBE

Ilpakmuueckasa paboma Ne34: CnoxeHne 1 yMHO)KEHHE BEKTOpa Ha
YHCIIO

Ilpakmuueckasa paooma Ne35: Paznoxxenue Bextopa. [lonsitue
KOMIIJIAHAPHOCTH

OK 01
OK 02
OK 04
OK 09

Tema 6.1. MeTona
KOOpAUHAT B
NMPOCTPAHCTBE

IIpodeccnonanbuo
OPHMEHTHPOBAHHOE
coJepKaHue

Cooeporcanue yuednozo mamepuana

96-105

[IpsiMmoyronpHas cucTeMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaTh
BEKTOPa

CBs13b MEXJTY KOOPJIMHATAMU BEKTOPOB U KOOPJIMHATAMHU TOYEK
[Ipocreitmue 3a1aun B KOOpAUHATAX

BekTopHOE MPOCTPaHCTBO B TEXHUYECKUX 3a7adax

Yron mexay Bekropamu. CKalsipHOE TPOU3BEICHUE BEKTOPOB
Boruncnenue yrioB Mexy NPsMBIMH U TJIOCKOCTSIMU

JBmxenue. LlenTpanbHas, oceBasi U 3epKajibHasi CAMMETPUH
Pemienne 3agau 1mo Teme «JIBH>KEHMS

Ilpakmuueckasa paooma Ne36. JlekapTOBbI KOOPAUHATHI B
npoctpanctBe. KoopauHaTel BEKTOpa, pacCTOSHUE MEX]Ty TOUKAMH,
KOOPJMHATHI CEpeANHbBI OTPE3Ka

Ilpakmuueckasa paooma Ne37. Yron mexay Bekropamu. CKaasipHOE
POU3BE/ICHUE

Ilpakmuueckan padoma Ne38: OtoOpaxeHHs MPOCTpaHCTBA Ha ceOsl.
Bune! nBmxennsa

Ilpakmuueckan padoma Ne39: KoopauHatHas INIOCKOCTh. Boruncnenue
paccTosHUM U IIomael Ha IIockocTH. KonruecTBeHHbIE pacuéThl

BeKTOpHOe IMPOCTPAHCTBO B HpO(beCCHOHaHBHBIX 3aJadax
Pemenne 3amaq Ha BCKTOPHOC NPOCTPAHCTBO B HpO(beCCHOHaHBHBIX
3agadax.
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Paznen 7 Crenenu u kopHu. CTteneHnbie QyHKIMHU 10
Tema 7.1. IlonsiTue n Cooeporcanue yuedonozo mamepuana
CBOMCTBA KOPHS n-i 106-115 [TonsiTue KOpHs n-i CTENEeHU U3 IEHCTBUTEIBHOTO YHCTIA OK 01
CTeleHu CaoiicTBa KOpHsI n-if creneHu OK 02
Tema 7.2. OyHKUHH O00011eHNEe TIOHITHSA O ITIOKA3aTelIe CTEIIEHU OK 04
KOPHSA N-H CTelneH, X @yHKIMU KOPHS N-H CTENEH, X CBOICTBA U rpaduKu OK 09
CBOlicTBA M rpapuku [IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALLUX PAJUKAIIBI
Tema 7.3. Crenennble QyHKIMH, X CBOWCTBA U TpapUKH
IIpeoGpa3zoBanue JlericTBus HaJ CTENEHSIMU C ACHUCTBUTEIBHBIMU U PAllMOHATbHBIMU
BBIPaKeHHH, CTETICHSIMU
coaepramux Ilpakmuueckas paboma No40: IlonsiTue, cBOWCTBA KOPHS N-i
PaluKaJIbI creneHnu. IIpeodpa3oBanne HPPAUMOHANBHBIX BBIPAKEHU I
Ilpakmuueckan paboma Ne4dl: CniocoObl ynpouieHusi BbIpaKeHuid,
coep KalUX PaIuKaJIbl
Ilpakmuueckasn paooma Ne42: [loHsITHE CTENEHHN C PAIIMOHAIBLHBIM
noKasareJjieM, CBOMCTBA cTeneHei
Ilpakmuueckas paboma Ned3: CpoiicTBa cTeneHHbIX PYHKIUHA U UX
rpagpuxku
Paznea 8 Iloka3zaTenbHas u Jorapupmuyeckasi QyHKIHU 30
Tema 8.1. Cooepircanue yuedbnozo mamepuana
[TokazaTenpHas 116-134 [TokazarenpHas QyHKIIHS, €€ CBOMCTBA U rpaduK OK 01
(hyHKIIHS, €€ CBOWMCTBA U [TokazaTenbHbIe ypaBHEHUS OK 02
rpaduk [Toka3aTenbHbIC HEPABEHCTBA OK 04
Tema 8.2. [Tonsarue norapupma OK 09
IloxasaTenbHbIe Jlorapudmuueckas QyHKIHS, €e CBOWCTBA U rpaduK
YPaBHCHHA JlecsITUUHBIN U HATYPaNBHBIN JToTapuhm
Tema 8.3. .
CgoiicTBa norapupmoB
[TokazarenbHbIe
HEPABEHCTBA [Tepexon kK HOBOMY OCHOBaHHUIO Jlorapudma

Tema 8.4. IlonsTre
norapudma, CBOICTBa
Tema 8.5.
Jlorapudmuueckas
(dyHKIHS, ee CBONCTBA

rpaduk

Jlorapudmmuueckre ypaBHEHUS

Jlorapudmmuueckrue HepaBeHCTBA

Ilpakmuueckan paboma Ned4d: MeTobl pelieHNs TOKa3aTEIbHbBIX
ypaBHEHUH

Ilpakmuueckan paboma Ne45: MeToibl pellIeHNs TTOKa3aTEIbHbBIX
HEPAaBEHCTB
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Tema 8.6.

Ilpakmuueckas padoma Ned6: Tlonstue norapudma. OCHOBHOE

Jlorapudmuyeckue norapuGMuIEcCKOe TOKIESCTBO
YpaBHCHIA Ilpakmuueckas paboma Ne4d7: CoiicTBa TorapuMUUecKoil GyHKIUK
VH
Tema 8.7. i
u e€ rpaduk
Jlorapugmmueckue 1T p NS E .
Km K 048: BbIC CBOMCTBA JIOTAPU(PMOB
HEPABCHCTBA [pakmuueckaa paboma a30BbBIE CBOMCTBA JIOTApH(PMO
MpodeccHoHaIbHO Ilpakmuueckasn padoma Ne49: MeTo bl pelICHUS JIOTapU(PMUIECKUX
OpPHMEHTHPOBAaHHOE YpaBHEHHH
coJeprKaHue Ilpakmuueckas padoma NeS0: MeToapl pemeHust J0rapuPMHUIECKUX
HEPaBEHCTB
Ilpakmuueckan paboma NeS1: Tlepexon K HOBOMY OCHOBaHHUIO
jorapudma
Jlorapudmuueckas cnupais B npodeccun TexHuueckue 3aaauu,
pelIaeMble ¢ MOMOIIBIO TOKA3aTeIbHON U IOTapu(PMHUUECKON (PYHKIINU
JudbdepenunpoBanne nmokazaTenbHON QyHKITHI
HuddepennupoBanne norapudmMudeckon GyHKIIHMA
Pa3nen 9 IlepBooOpa3Hasi U HHTErpaj 20
Tema 9.1. ITonsaTue Cooepircanue yueonozo mamepuana
nepBooOpa3HoOi v = =
CBEﬁCTBf ’ 135-149 [Tonsatue nepBooOpazHoit. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM OK 01
OK 02
Tema 9.2. [IpaBuna [IpaBuiia BEIYMCIICHHS TIEPBOOOPA3HBIX OK 04
BBIYHCIICHUS .
Heonpenenennslii nuHTErpa OK 09
MepBOOOPA3HBIX
Tema 9.3. [loustue Brruncnenue HeompeIeIeHHOTO HHTerpaa
HEONPEeeIEHHOTO .
OmnpeneneHHblil HHTErpaj
UHTerpaia
Tema 9.4. Meton Beluncienue onpeneneHHoro HHTerpaia
HEINOCPEJCTBEHHOTO
[IpumMeHeHMe onpeeNeHHOro HHTerpaja Uil HaX0XKACHUs TUIOIAAn
WHTETPUPOBAHUS
Tema 9.5. KPUBOJIMHEHHOH Tpalenyuu
OnpenenéHublit
- Tperpan Ilpakmuueckas padoma Ne52: [IpaBuia BEIYNCIEHUS IEPBOOOPa3HBIX
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Tema 9.6.Borunicnenue Heonpenenennsiii nHTErpas

EEEZ?;:E:HOFO Ilpakmuueckas paboma Ne53: Beraucienue HEONPeIeIIEHHOTO

Tema 9.7. IIpumenenue HHTErpaja

OIIPEACIIEHHOTO .
OnpeneneHHblil HHTErpai

MHTerpana Jyis

HAXOXJEHUS TUIOIAIN Ilpakmuueckasa padoma Ne54: BeruvicieHue onpeaeieHHOT0 HHTErpaia

KPHBOIIHEHHON Ilpakmuueckasa paboma NeS5: IIpuMeHeHue ONpeeIEeHHOT0 UHTErpaja

Tpaneuuu

IMpodeccuonanbHo JUISL HAXOKIAEHUA MUIOIAI KPUBOJIMHEHHOW Tparelnu

OpPHEHTHPOBAHHOE

cojieprkaHue:

Tema 9.8. [Ipumenenue [Ipumenenue nHTerpana B npo(eccuoHaIbHBIX 3a7a4ax

MHTErpaia B

pohecCHOHATBHBIX

3aj1ayax

Pa3zgen 10 Tena Bpamenust 6

Tema 10.1. Huaunap, Cooeporcanue yuedbnozo mamepuana

KOHYC, LIap 150-159 Tena Bpamenus. Humuuap. [Inomaas moBepXHOCTH MUITUHAPA OK 01
Huwmunap. Pemenue 3agau OK 02
Konyc. Yceuennsiit konyc. [lmomaas moBepxHocT KOHyca OK 04
Konyc. Yceuennsiit konyc. Pemenue 3anau OK 09
Cdepa. YpaBuenue cdepsl. BzaumHoe pacnonoxenue chepsl u
IUIOCKOCTH
Kacarenbnast mnockocts k chepe. [Inomans cdepsr
Cdepa. [Inomans chepsl. Pemenue 3agau
Ilpakmuueckasn paboma NeS56:. IneMEeHTHI IUIUHIPA. DIEMEHTHI
KOHYyca. D1eMeHThI cdepsl U map. [11omans noBepXHOCTH.

Paspen 11 DJIeMEeHTbI KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPHUH BEPOSITHOCTEH 8
Tema 11.1. OcHOBHBIE Cooeporcanue yuednozo mamepuana
TIOHATHS 160-168 | OcHOBHBIE TIOHSATHS KOMOHHATOPHKH OK 01




KOMOHMHATOPHKH
Tema 11.2. Pemenue
3a/1ay Ha BBIYMCIICHHE
BEPOSITHOCTEN

IIpogeccuonanbuo
OPUEHTHPOBAHHOE
coJiep:KaHue:

Tema 11.3:
OTHocuTeILHASA
4acToTa coObITHS,
CBOIiCTBO eé

[IepecTaHOBKM, pa3MEIICHNS U COYETaHUS.

CoObITHE, BEPOSITHOCTH COOBITHSL.

Pemenue 3a1a4y Ha BBIYMCIIEHUE BEPOSTHOCTEH.

CrnosxeHne 1 yMHOKEHUE BEPOATHOCTEH.

Pemenue 3a1a4 Ha clI0’K€HUE U YMHOKEHUE BEPOSITHOCTEH.
JluckperHas ciyvaiiHas BeIMYHHA.

3aKOH pacnpe/esieHus: JUCKPETHOM ciiydaiiHON BEJIMYMHBI.
Pemrenue 3a1a4 Ha 3IeMEHTHI KOMOMHATOPHUKH, CTATUCTUKH U TEOPUU
BEPOSATHOCTEM.

OTHocuTeNbHAs YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH.
CratucTtrueckoe onpezaeneHue BeposiTHOCTU. OlieHKa BEpOSITHOCTH
COOBITHS.

Ilpakmuueckasa paooma Ne57 Ilpasuno cymmut. Ilpasuno
npouszeeoenusn

OK 02
OK 04
OK 09

YCTONYUBOCTH. Ilpakmuueckasn paooma Ne58 Ilepecmanosku. Ilepecmanosxku oe3

nosmopenuii. Pazmewienusn. Pazmewienus ¢ nogmopenuamu

Ilpakmuueckasn padboma Ne59: Couemanusn u ux ceoiicmaa
HTtoro 226
JK3aMeH 6
Bcero 232
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3. YCJIOBUSA PEAJIMBALIAUA ITPOI'PAMMBI
OBIIEOBPA30OBATEJBHON IUCIUATLIMHBI
3.1. TpeOoBaHHUs K MUHMMAJIbHOMY MAaTEPHAJTbHO-TEXHUYECKOMY
olecrne4YeHunIo

Peanuzanuust yyeOHOW OUCUMIUIMHBI TpeOyeT Hanuyus ydyeOHOro kabuHeTa
Marematukuy;
O6opynoBaHue yuyeOHOTO KaOUHeETa:
- IOCaJI0YHBIE MECTA 10 YHCITY CTYACHTOB
- pabouee MecTo mpenoaaBaTes,
- pabouas g0cKa
TexHuueckue cpeacta oOydeHHs :
MYJIBTUMEAUNHBIA [IPOEKTOP,
- [IK,
- DKpaH,

3.2. UndopmannonHoe odecneyenue o0yudeHus. IlepedeHb pexkoMeHIyeMbIX
yueOHbIX u3aannii, UHTepHeT-pecypcoB, J0NOJIHUTEIbHOM JJUTEPATYPbI

1. Anumos 1. A. u ap. MaTtemaruka: anredpa U Hayajga MaTeMaTHYECKOTO
aHanusa, reoMeTpus. Airedpa U Hayaia MaTeMaTUYeCKOro aHainu3a (6a30BbIil U
yrayoseHHsid ypoBHu).10—11 kmaccel. — M., 2022,

2.Aranacsn JI. C., byry3or B. ®@., Kagomnes C. b. u np. Maremaruka: anredpa u
Hayvajia MaTeMaTuyeckoro ananusza. ['eomerpus. 'eomerpust (0a30BbIi U
yrayoseHHslid ypoBuu). 10—11 kimaccesl. — M., 2022

3. boromonor H.B. M: JIpoda, 2020 r. (mas CI10)

4. boromosnoB H.B. IIpakTuueckue 3aHaTs 0 MateMaTtuke. — M.: Boiciias mikona,

2022.

JlonoiHNTEeIbHbIE HCTOYHUKH:
5. lagasin A.A. «Matematuka» - M.: ®opym — UHDA-M, 2019.

6. Hanasa A.A. «COoopHuk 3a1a4 o matematuke» - M.: ®opym - UHOA-M,
2019.

7. bammakoB M.I. MaTtemartuka : Y4eOHUK I YIpEKISHUN HA4. U CPe
npododpazoBanus/ M.U. bamvakoB — M Mockga -: I3gaTenbckuii eHTP
«Axagemusy, 2020

HNHTepHeT-pecypchl 0 MaTeMaTHKE:
1. T'azera «MaremaTtuka» M3naTensckoro goma «llepBoe ceHTAOPS»,
http://mat.1september.ru

Math.ru: Matemaruka u oOpazoBanue, htpp:\\www.math.ru
Allmath.ru—scst marematuka B omaom mecte, http:\\www.allmath.ru
EqWorld: Mup marematndeckux ypaBHenuid, http:\\eqworld.ipmnet.ru

Exponenta.ru: oGpa3zoBaresibHbIii MATEMATHYECKUN CANT,
http:\\www.exponenta.ru

ok~ wn
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6. MuTepHeT-nipoekT «3amaum»,http:\\www.problems.ru
7. Maremartndeckue 31061, http:\\www.etudes.ru

8. Maremaruka B TOMOUIb IIKOJBHUKY U CTYAEHTY (TECTHI [0 MaTEMaTHKE On-
line), http:\\www.mathtest.ru

9. Maremaruka Juis mocTymnaronmx B By3bl, http:\\www.matematika.agava.ru
10.Meroauka npenoaaBanust maremaTuku, http:\\methmath.chat.ru

11. http://www.mathematics.ru (Matemarrka B OTKpBITOM KOJIJICIKE)

12. http://www.allmath.ru (Bcs maTemaTrka B OJJHOM MeCTe)

13.http://www.mathtest.ru (MaTemaTuka B MOMOIIb IKOJbHUKY U CTYJIEHTY )

14.http://mathem.hl.ru (Marematuka on-line)

15. www.math.ru (bubnuoTrexa MaTeMaTH4eCcKOM JIUTEPATYPHI)

16. http://reshuege.ru/test?a=catlistwstat (Pemy EI'9D)

17.7www. fcior. edu. ru (MadpopmaninonHblie, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE
MaTepHalbl).

18.www. school-collection. edu. ru (Equnas xosekiuu mudpoBbIx

o0pa3oBaTeIbHBIX PECYPCOB).
19.Karanor Poccuiickoro o6pa3oBaTesibHOTO TopTasia
http://window.edu.ru/catalog
20.Bunmeoypoku mo npeameram, https://infourok.ru/videouroki
21.bubnuoTeKka METOIMYCCKUX MAaTEPUAJIOB ISl YUUTEIICH:
https://infourok.ru/biblioteka
22.Bunmeoypoku 1o mKkojasHo# mporpamme, https://interneturok.ru
23. Poccwuiickas anexTpoHHas 1mkoja, https://resh.edu.ru/
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http://infourok.ru/go.html?href=http%3A%2F%2Fwww.mathematics.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.allmath.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fmathem.h1.ru%2F
http://window.edu.ru/catalog
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbXI0VjBTbE13RjN0WXdNUzlDc21xNnBEaDlYd3xBQ3Jtc0treEJZVXdfUV83ZDU0X3Y5anNxWlBfWXlRcHZuNldHSXNuMTh6NHFxWXJFaGFQUkZWQnoyWXV6Uld4R1VDZnJBU09iVXo5a1RxR0lTY0lVdEM1aGJzQ0tQWkdYVEFudzVoRnloSzQyYUZIcXlMejNKQQ&q=https%3A%2F%2Finfourok.ru%2Fvideouroki
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqa3QyV09PenFIN19hQ0ZEd1JTS1ZNQ0ZBampUd3xBQ3Jtc0ttcWYzN2RmWDhZcmlaYXVZRTBvU241dVN3MDc3VXYzczFkX0RQY0pLNmFfQ0MwaloxVWpvc0ozbHdqc1I0a2VKYl94SUZBQWFfS1o4eHAzYmRXeUNNaXZmdmxDSWppYWwzT09ZX2ZRWHczNmUyMDFVQQ&q=https%3A%2F%2Finfourok.ru%2Fbiblioteka
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbXAyTnZqS0JUTUp0Z3paSG9YQWpGMEpRZ250QXxBQ3Jtc0tuaEoyZVVzeU5YVTQza2JiencwNFlqQnc5czRmcW5nM0k4bC1JZnp5TVVXOGxGM3lZSk5kcDN0aTZxSWZTUVdKdlNYc1l0LUJrOEVpMktmeHRvLS1Jb0NxYnViYnhCVklUNjZvSGU0T2w1Rk8zRjl4dw&q=https%3A%2F%2Finterneturok.ru
https://resh.edu.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS

OBIIEOBPA3OBATEJBHOM JUCHUILIUHBI

Kontpons u olieHKa pe3ynbTaTOB OCBOCHHUS 00IIe00pa3oBaTEIbLHON

mucuumuiiael - OOJ[.07 MaremaTtnka pacKpbIBalOTCS 4Yepe3 AUCHUILUIMHAPHBIC

pe3yibTaThl, HampaBjeHHbIE Ha (opMupoBaHHEe OOHMUX W MNPOodecCHOHATBHBIX

KOMITIETEHIIUH 10 pa3jiesiaM U TeMaM CoJIepKaHus yueOHOro MaTepuarna.

Oobmasi/npodeccuonanbHas

Tun onmeHOYHBIX

KOMIICTCHIIUSA Pa3ﬂeH/TeMa MepOHpI/lSITI/Ii/i
OK 01. VYerHbI# onpoc,
Pasnenl — Pasen 11 TECTOBBIE 3aJJaHMUs,
KOHTPOJIbHBIE PabOTHI,
IpaKTHYECKHEe padOThI
OK 02. VYerHbI# onpoc,
Pasnen!l — Pasen 11 TECTOBBIE 3aJJaHMUs,
KOHTpPOJIbHBIE PAOOTHI,
MpakTHYecKrue padoThl
OK 03. Pa3zngenl — Pasnen 11 Brimonnenune
OK 04. Paznenl — Pazmen 11 MPAKTUYECKUX 3aJaHUI
OK 05. Paznenl — Pazpgen 11 ITpoekTHas paboTa
OK 09. Pa3zgenl — Pasnen 11 [TpoekTHas paboTta
OK 01, OK 02 Pasenl — Paszen 11 BeiroHerHe 3azarmit

3a4uéra
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