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[Iporpamma y4eOHOM MUCHMIUIMHBI pa3paboTaHa Ha OCHOBE (eliepaabHOIO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPEIHEro 00IIero oopa3oBaHus,
yTBepxkaeHHoro IIpukazom Munnpocpemienuss Poccun ot 12.08.2022 N 732 u
NPUMEPHON MporpaMMbl 1O JaHHOW 0O0Ie00pa3oBaTeIbHON  JAUCIUILINHE,
paccMOTpeHHOU U oj00peHHoN Ha 3acenanuu [lemarormdeckoro coera ®I'bBOY
JIT1O UPTIO (ITpotokos Ne 13 ot 29 centsops 2022r.)

Opranuzaiusi-pazpadotuuk padoueit nporpammel: ['BITOY «IOYT'K»

Pa3zpaboTunku:

CannukoBa Enena IOppeBHa, mpemogaBaTellb BhICIHICH KBaTU(PUKAIMOHHON
KaTeropuu,

CubararyminHa OxkcaHna KamunneBHa, MIPEIoIaBaTelb nepBo

KBATM(PUKAIIMOHHON KaTeropuu;

PaccmoTtpena u omo6pena Ha 3acenannu IIK Marematudeckux u oommx EH
JHUCUUTIINH
[Tpotoxon Ne 10 ot «08» 06. 2023 T

[Mpencenarens TLK: /Cannukosa E.1O.

(moamuce/PUO npencenarers)




AHHOTAIIMA
NMPOorpamMmel 0011e00pa30BaTeILHOM Y4eOHOM IMCIUTIIMHbI
OVYI1.04 MaTemaTtuka
CIEIUAIBHOCTH
15.02.14 OcHaiienue cpeicTBaMy aBTOMAaTU3allUM TEXHOJIOTUYECKUX MPOILIECCOB U
MIPOU3BOJICTB (TI0 OTPACISIM) 11O TPOPUITIO MEXHONI02UHECKULL

PaGouass mporpamma y4e0HOHM IMCHUIUVIMHBI pPa3pa0oTaHa HA OCHOBe
tpeboBanuii @DPI'OC cpennero o6mero o0pa3oBaHUsA, TMNPEABABIAEMBIX K
CTPYKTYpE, COIEPKAaHHWIO W PE3yJbTaTaM OCBOCHHS Y4YEOHOW IUCIUIIIMHBI, B
COOTBETCTBMM C IPUMEPHOM NPOrpaMMOM MO JUCHUIUIMHE, PEKOMEHIOBAHHOMU
denepaibHbIM TOCYAAPCTBEHHBIM aBTOHOMHBIM YupekJaeHueM «®DeaepalibHbIi
WHCTUTYT pa3Butus oOpazoaHus» (PI'AY «DUPOy»). IIporokon Ne 13 ot 29
ceHTsi0ps 2022r.

IIporpamma BKJIIOYaeT B ceOsi:

- MacnopT pabouel mporpaMmmbl 00111€00pa30BaTENbHON YUeOHON AUCIUILIUHEI;

- CTPYKTYPY H coJiepKaHHue 00111e00pa3oBaTeIbHON YICOHOW TUCITUIIINHBI,

- YCJOBHS peaiu3aluu padouell mporpaMmbl 00111€00pa3oBaTebHON yueOHOM
JACHUTUINHBL;

- KOHTpPOJIb U OIIEHKA pe3yJbTaTOB OCBOEHHUS OOIIE00pa30BaTENbHON Y4eOHOM
JACHUTIIAHBI.

O0béM oOpa3zoBaTeIbHON YyuyeOHOUM Harpy3ku oOydaromerocs - 248
4acoB, B TOM YHUCJIE:
o0si3aTeNIbHOM  ayJAMTOPHOM ydeOHOW Harpy3ku oOydaromierocss 234 wyaca,
TeopeTuyeckas moarotoBka 136 yacoB, B TOM uucie B (QopMe MNPaKTHUECKOU
MOATOTOBKM 4 wyaca, JlabopaTopHble (MpakTHYeCKue) 3aHsAThUsS 98 yacoB, B TOM
yucie B opMe MpaKTUYECKOW MOATOTOBKM 52 yaca, MPHUKIAAHOW MOAYJb (WU
poecCHOHaNbHO-OPUEHTUPOBAHHOE COJIEPKaHUE) 56 4acoB, CaMOCTOSITEIIbHON
ayIMTOpHON paboThl oOydaromierocs: ) 4acoB, KOHCYJIbTAllUA § YacOB, dK3aMeEH 6
4acoB.

DopMa MPOMEKYTOYHOM ATTECTAUMN — DK3aMEH

HaumeHnoBanue pa3acjioB ITMCHUIIIIMHBIL
Paznen 1. IloBTOpenue Kkypca MaTeMaTUKH OCHOBHOM IIIKOJIBI.

Paznen 2. Crenenu u kopHu. CTeneHHas QyHKIUS.

Pa3nen 3. YpaBHeHus U HEpaBEHCTBA.

Paznen 4. IlokazarenbHast GyHKITHS.

Paznen 5. Jlorapudmel. Jlorapudpmuueckas pyHKIus.

Paznen 6. OcHOBBI TpUTOHOMETPHUH. TpUTroHOMETpHUECKHEe (PYHKIUU.
Pasznen 7. KommuiekcHble uncna.

Paznen 8. IlpousBoanas GpyHKIMHU, €€ IPUMEHEHHE.

Paznen 9. IlepBooOpaznas ¢pynkuuu. MaTerpai.

Pasznen 10. KoopanHATHl M BEKTOPBHI.

Pasznen 11. [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE.

Paznen 12. MHOrorpaHHUKM U Tejla BpalleHHUs.

Paznen 13. MHoecTBa. DneMeHTHI Teopuu rpados.

Paznen 14. DnemeHTHl KOMOMHATOPUKH, CTATUCTUKU M TEOPUU BEPOSTHOCTEH.
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1. ObLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJBHOU JNUCIUIIJIMHBI

1. OGuieoOpazoBarenvHas  gucuumimHa  «OYIL.04  Marematuka»  siBIs€TCA
00s3aTeIbHOM  YacThlo  00IIe00pa30BaTEIbHOTO IMKJIA 00pa30BaTENIbHOW IPOrpaMMbl B
coorBerctBUU ¢ PI'OC CIIO mno cneumansHoctH 15.02.14 OcHameHue cpeacTBaMu
ABTOMATH3AIMH TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOJICTB (IO OTPACIISIM) TEXHOJIOTHYECKOTO
npoduis, peanzyeMoil Ha 6a3e OCHOBHOTO 00IIero 00pa30BaHUsL.

[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanmii PI'OC cpegnero obmero
obpazoBanus. Ha m3yuenue gucrummasl «OYJII1.04 Marematrnka» Ha yriyOJ€HHOM ypOBHE
otBouUTCS 248 9acos.

1.2. I_Ie.]'ll/l U NINIAHUPYEMBIC PE3YJbTAThI OCBOCHUSA TUCHUIIJIMHBI:

Conepkanrie  mporpammbl  obOmieoOpasoBarenbHoil  nucuumuimael - «OY AI1.04
Maremartika» HampaBJICHO Ha JOCTHIKEHHE pPE3Yy/IbTaTOB €€ H3YyYeHHsS B COOTBETCTBUHU C
tpeboBanusimu ®I'OC COO ¢ yuerom npodeccuonansHoi HanpasieHHocTH PI'OC CIIO.

1.2.1. Henu 4 3aga4 JUCHHUIJIHHBI:

Conepkanne  mporpamMMmbl  obmieoOpazoBarenbHoM  auctuiumasl — «OYII1.04
MaremaTukay HarpaBJIeHO Ha IOCTUKEHUE CIEAYIOIIUX Pe3yIbTaToB!

* yYMEHHE OIEpUPOBATH MOHITUSIMM: OIPEICIIEHHUE, AKCHOMa, TEOpPEMa, CIIEJCTBUE,
CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; yMeHUE (HOPMYIHPOBATh
oOpaTHOE€ W MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH IMPUMEPHl U KOHTPIPUMEDSI,
UCIOJIb30BaTh METOJl MAaTeMaTHYeCKOW WHAYKIUH; MPOBOAUTH J0KA3aTENIbHbIE PACCYXIECHUS
IIPU pEIIeHNH 3a/1a4, OLIEHUBATh JIOTHUYECKYIO TPAaBUIIBHOCTh PACCYKIEHUI;

* YMEHHME OIEpUPOBATH MOHATUSAMM: MHOXKECTBO, IIOAMHOXECTBO, OIEpalMM Hal
MHOKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar JUisl ONHUCaHus
peasbHBIX MPOLIECCOB U SABICHUHA M MpPH pEIIeHUH 33734, B TOM 4YMCIE M3 APYIMX Y4eOHBIX
IIPEIMETOB;

* YMEHME OINEepUPOBaTh MOHATUAMHU: Tpad, CBI3HBIM rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 33/aBaTh M ONMCHIBATh Ipadbl pazIUUHBIMU CIIOCOOAMM; HCIOJIb30BATh
rpadsl Ipu peleHuy 3aaay;

* yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMHU: COYETaHHME, IE€PECTAaHOBKA, YHUCIIO
COUeTaHWM, 4YMCIO NepecTaHOBOK; OMHOM HbIOTOHA; yMeHHEe NPUMEHSITh KOMOMHATOPHbIE
(baxThl ¥ pacCyKIeHMs JUIs PELIeHUs 3ajay;

* YMEHHUE OIEepUpPOBaTh MOHATUSIMH: HATYpaJbHOE YHUCIO, II€JI0€ YUCJIO, OCTATOK IO
MOJZYJIIO, PallMOHAIBHOE YHCIIO, WPPALMOHAIBHOE YMCIIO, MHOXECTBA HAaTypaJbHBIX, LENbIX,
paloHaIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHE UCIOJIb30BaTh MPU3HAKU JEITUMOCTH,
HalMEHbIIMKA OOIMHA JenuTenh M HauMeHblllee ofliee KpaTHoe, anroputM EBkiamna npu
pelIeHnN 3a/1a4; 3HAKOMCTBO C Pa3IMYHbIMU MO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS;

* YMEHHE CBOOOJHO ONEpPHPOBATH MOHATUSAMHU: CTENEHb C IEJIBIM MOKa3aTelieM, KOPEHb
HaTypaJIbHOM CTENeHM, CTENEeHb C PAalMOHAJIbHBIM MOKa3aTelleM, CTENEeHb C JIeHCTBUTEIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNleM, JOrapu(m 4ucia, CUHYC, KOCUHYC U TaHT'€HC MPOHU3BOJILHOTO
YHCIIa;

* yYMEHHE OIEepUpOBaTh MOHATHAMHU: TOXKAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTh YpPaBHEHHUH,
HEPABEHCTB M CHCTEM, palMOHAJbHbIE, HPPALMOHAIBHBIE, I10Ka3aTeIbHbIE, CTECIICHHBIE,
jorapudmuyeckre, TPUrOHOMETPUUYECKHE YPaBHEHHU S, HEPAaBEHCTBA M CUCTEMbI; YMEHHE peIlaTh
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YPaBHEHMsI, HEPABEHCTBA M CHCTEMBbI C IOMOILIBIO Pa3IMYHbIX MPUEMOB; PEIIATh YpaBHEHMS,
HEPaBEHCTBA M CHUCTEMBI C TapaMETPOM; MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelLIeHHs MaTEMaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3InyHbIX 001acTell HayKu U pealbHOH KU3HU;

* YMEHHE CBOOOJHO OINEPHUPOBATH MOHATHAMU: rpaduk (yHKUIHHU, oOpaTHAsA (HYHKIIHS,
KoMno3uuus QyHKUMH, JuHeHHas QyHKUus, KBaapaTU4yHas (YHKLUS, CTENEeHHass (YHKLUUSA C
[EeNBIM  [OKa3aTeleM, TPUTrOHOMETpUyYeckre (yHKIMH, O0OpaTHBIE TPUTOHOMETPUUECKHE
GyHKIMH, TTOKa3aTeabHas U jorapudmMudeckas GyHKIUHA, YMEHHE CTPOUTh Tpaduku QyHKIHH,
BBINOJIHATH MPe0OpazoBaHus rpaduKoB PyHKIIHIA;

YMEHHUE UCII0JIb30BaTh rpauky (GyHKIMN 1715 U3y4EeHUs IIPOLIECCOB U 3aBUCUMOCTEN IIpH
peLIeHNH 33734 U3 APYruX Y4eOHBIX MPEIMETOB U M3 pealbHOW JKU3HU; BBIpaXKaTh (GopMyIamMu
3aBUCUMOCTH MEXJly BEJTUUYNHAMY;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMH: YETHOCTh (YHKUUH, MEPHUOJUYHOCTH
(GYHKLUU, OrpaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTh (DYHKIHUH, 3KCTpeMyM (QYHKLUH,
HanOoJpIllee M HaWMEHbIIee 3HAaYeHWs (YHKIMM Ha TPOMEXKYTKE; YMEHHE IPOBOAMUTH
uccieoBaHue QyHKINH;

YMEHHE HCIIOJIb30BaTh CBOMCTBA W Tpapuku (GYHKIUA [UIs pemieHus ypaBHEHHI,
HEpaBEHCTB M 3a/a4y C IapamMeTpaMmy; M300pa)kaTh Ha KOOPAMHATHOHN IUIOCKOCTHM MHOXECTBA
pELICHUI YpPaBHEHUM, HEPABEHCTB U UX CUCTEM;

* yMEHHUE CBOOOIHO OINEPUPOBATh MOHATHSMHU: HOCIIEJOBATEIBHOCTh, apupMeTHYeCKast
nporpeccusi, TEOMETPHYECKash Mporpeccus, OCECKOHEYHO yOBIBaloOmasi TeOMETpPHUYECKas
nporpeccusi; yMEHUE 3a/1aBaTh IOCJIEI0BATEIILHOCTH, B TOM UYHUCIIE C MOMOIIbI0 PEKYPPEHTHBIX
(opmyu;

* YMEHHE OIEepPUPOBaTh MOHATHAMM: HENPEPHIBHOCTh (YHKLUHU, ACUMITOTHI Tpaduxa
¢byHKIMU, TIepBas U BTOpasl MPOU3BOAHAS (YHKIUH, TEOMETPUYECKUNA U (DU3MUYECKHI CMBICT
IPOM3BOJIHON, TNEepBOOOpa3Hasi, ONPEAEICHHbIM WHTErpajg; YMEHHE HaXOIUThb ACUMITOTHI
rpadpuka (QYHKIMH; YMEHHE BBIUMCIATH TMPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO H
KOMITO3ULIUH (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTeJbHOU K rpauKy (yHKIMHU;

YMEHHE HCIIOJb30BaTh MPOU3BOMHYIO ISl MCCIENOBaHUS (YHKIWH, UIT HAXOXKICHUS
HAWIYYIlero peleHus B IpUKIaJHbIX, B TOM YHCJE€ COLUAIBbHO-3KOHOMUYECKUX U (PU3MUECKUX
3aadax, Ui ONPENEICHUs CKOPOCTH M YCKOPEHUS; HaXOMUTh IJIOMIATN W 00BeMBI GUTYp C
MOMOIIBI0 MHTErpajia; MPUBOIUTH MPUMEPbl MAaTEeMaTHYECKOTO MOJICJIMPOBAHUS C TOMOIIbIO
mudhepeHIMaTbHBIX YPaBHEHHI;

* YMEHHE ONEepUPOBATh MOHATHIMH: KOMIUIEKCHOE YHUCIIO, COTPSIKEHHBIE KOMIUIEKCHBIC
4uciaa, MOJYIb W apryMEHT KOMIUIEKCHOIO YHcia, (opMa 3aluCH KOMIUIEKCHBIX YHCEel
(reomeTpuueckasi, TpUTOHOMETpUYEecKas U  aireOpauyeckas); yMeTb  IPOU3BOAUTH
apupMeTHUecKue ACUCTBUSA C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPBI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCET;

* yMEeHHE CBOOOJHO ONEpUpPOBaTh MOHATHSIMHU: cpelHee apupMeTHYecKoe, MeauaHa,
HanOoJpIllee W HAaWMEHbIIEEe 3HAYCHHsS, pa3Mmax, AHUCIEPCHs, CTaHIApTHOE OTKIOHEHHWE s
OINKCAHMs YMCIIOBBIX JIaHHBIX; YMEHHUE MCCIIE0OBATh CTAaTUCTUYECKHE JAaHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpapUYEeCKUX METOJOB M DJIEKTPOHHBIX CpPEICTB; TpadUYecKH HCCIe0BATh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO TUarpaMM pacceMBaHUA U JIMHEHHOM perpeccuy;

* YMEHHE HAaXOJUTh BEPOSTHOCTH COOBITHI C HMCIIOJIb30BaHHEM Tpa(UUecKuX METOJOB;
OPUMEHSATH Ul pelIeHus 3a1a4 (OpMyJIbl CIIOKEHUS U YMHOXKEHHs BeposATHOCTeH, (hopMyiy
NOJIHOM BeposiTHOCTH, (opMyny bepHymin, komMOuHaTOpHBIE (DaKThl U (HOPMYIBI; OLIEHUBATDH
BEPOSITHOCTH pEalbHBIX COOBITHIA; YMEHHE ONEepUpOBATH MOHATHUSAMH: CIydaiiHas BeIWYHMHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHYeCKOe OXHJaHWe, JHUCIEpCHsT W CTaHIapTHOE
OTKJIOHEHUE CIy4aiiHOM BeNUYMHBIL, (YHKIMH paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeIbHOT0 M HOPMAIBHOTO pacrpeielieHnd; YMEHUE HMCIIOJIb30BaTh CBOMNCTBA M3YYEHHBIX
pacripesiesieHuil 111 pelieHus 3a1a4; 3HaKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YUCEI, METO IbI



BbIOOPOYHBIX UCCIIEOBAaHUN; YMEHHE IPUBOANUTD IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOJHBIX M OOLIECTBEHHBIX SBJICHHSIX;

* yMeHHEe CBOOOJHO ONEpUpOBaTh IOHATHUAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJ, JBYIPaHHBIM YroJl, TPEXTPaHHBIM Yroll,
IIEPECEKAIOIINECS, IapajulelbHble M CKPEUIMBAIOUIMECS IpsMBbIe, MapauIeIbHOCTh U
NEPHEHAUKYJIPHOCTD MPAMBIX M IUIOCKOCTEH, YroJl MEXAY NPAMBIMH, YIrOJI MEXAY NPAMOUA U
IUIOCKOCTBIO, YTOJI MEKY IIJIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPY PEILIECHUN 3aa4 U3Y4CHHbIE
(axThl ¥ TEOPEMBI IUTAHUMETPUH; YMEHHUE OIICHUBATH Pa3Mepbl 0OBEKTOB B OKPY)KAIOLIEM MHUPE;
YMEHHME OIECPUPOBATH IOHATHAMM: MHOTOIPDAHHHMK, CEUYEHHUE MHOTIOIDAaHHUKA, INPABUJIbHBIN
MHOTOTpaHHHK, MPU3Ma, TUpaMuaa, GUrypa U MOBEPXHOCTh BpAIlleHU, IHJIUHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IIOBEPXHOCTH, CEYEHHUs KOHyca M LWIMHJIpPA, MapajuleibHble OCH WU
OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacaromascs chepbl, HUIMHIPA, KOHYCa; YMEHHE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKHU, (UIYpbl M IOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHUCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE IIPUMEHSATH
CBOWCTBA Ir€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYIUPOBATh ONPEACICHUS U3Y4aeMbIX
¢buryp, BbIIBUIaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX FE€OMETPUUECKUX (UTYP, 0OOCHOBBIBATH
WINA ONPOBEprarb UX; yMEHHE MPOBOAMTH KJIAacCHU(PUKALKIO GUIyp HO pa3iIudHbIM MpHU3HAKaM,
BBITOJIHATh HEOOXOAUMBIE JIOTIOJIHUTENbHBIE TIOCTPOCHHUS;

* yMEHHE CBOOOJHO ONEPUPOBATH MHOHATHAMM: IUIOIIAJAL (QUIYpbl, 00beM (QUIYPHI,
BEJIMYMHA yIJa, PACCTOSHUE OT TOYKH JO INIOCKOCTH, PACCTOSHUE MEKY IIPSIMBIMM, PACCTOSTHUE
MEXY IUIOCKOCTSIMH, IUIOINAAb c(epbl, IUIOMAAb MTOBEPXHOCTH MUPAMHJIbl, IPU3MBI, KOHYCA,
HWIMHJpa, 00beM KyOa, IPSIMOYTOJIBHOTO Mapajliesenurea, NupaMuibl, IpU3Mbl, LIUIUHAPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (QUTYp;

* yMeHHE CBOOOJHO ONEpPUPOBATh MOHATHUSAMH: IBI)KEHUE, MapaljIebHBIA MEpeHoc,
CUMMETpPHUS Ha IUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, NpeodpazoBaHue 110100us, M0100HbIE
Guryper; ymMeHue pacro3HaBaThb paBHBIE W TOAOOHBIE (UTYPHl, B TOM YHCIE B TPHPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIIOIb30BaTb I'€OMETPUUYECKHAE OTHOILIEHUS, HaXOIUTh
reOMETPUUYECKHUE BEIUYMHBI (JUIMHA, yrojl, IJIOIagb, 00bEM) MpPHU PEIICHUHU 3ajad U3 JIPYrux
y4eOHBIX IPEMETOB U U3 PEANbHOM KHU3HH,

* yMEHuE CBOOOJHO ONEpUpOBaTh MOHATUSMHU: IMPSMOYTOJbHas CHUCTEMa KOOpPJIWHAT,
BEKTOp, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa HA
YHCII0, PAa3NIoKEHHE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOM3BE/IEHHE, BEKTOPHOE MPOU3BEJICHHE,
YroJd MEXAY BEKTOpaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METOA IS
pelIeHnsT TeOMeTPUYEeCKMX 3afady M 3a7ad JAPYruX Y4YeOHBIX MPEeIMETOB; OIEepPHpPOBATH
HNOHATUSIMM: MaTpuua 2x2 u 3x3, omnpenenuTenb MaTpULbl, TE€OMETPUYECKUI CMBICIT
OIIPEIETUTENS;

* YMEHHE MOJEIUPOBAaTh pEaJbHbIE CHUTyallud Ha SA3BIKE MaTEMaTUKH;, COCTaBJIATH
BBIPDAKCHMS, YPAaBHEHUSA, HEPABEHCTBA M UX CHUCTEMBl II0 YCIOBHUIO 3aJ1a4d, HCCIENOBAaTh
MIOCTPOEHHBIE MOJIENIM C MCIOJb30BaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATh MOTYyUYSHHBIN
pe3ynbTaT; CTPOUTh MATEMaTUYECKUE MOJEIU C IIOMOLIbIO TE€OMETPUYECKUX IOHATHUH U
BEJIMYMH, DPEIIATh CBS3aHHBIE C HUMHU IPAKTHYECKHE 3aJa4M; COCTAaBJIATH BEPOSTHOCTHYIO
MOJI€Ib M1 MHTEPIIPETUPOBATH MTOJIYYE€HHBIN pe3yibTaT; pelaTh NPUKIaJHbIE 3a1a4i CPEACTBAMU
MaTeMaTUYeCKOro aHajiu3a, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKOTO M (DHU3HUYECKOro
XapakTepa;

* YMEHHE BBIOMPATh MOIXOJAIIMNA METO Ul PELIeHUS 3a/1a4l; TOHUMaHUe 3HAYMMOCTH
MaTeMaTHUKd B M3YyYEHHM INPUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB M SBJICHUN; YMEHHE
pacno3HaBaTh IMPOSIBICHUE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE, YMEHHE NPHUBOAWTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOW MaTeMAaTUYECKOW HAYKH.



1.2.2. Tlnanupyemble pe3y/ibTaThl 0OCBOEHHUs 0011e00pa3oBaTe/bHOI JUCHUIIHHBI B c00TBeTCTBHU ¢ @T'OC CIIO u Ha ocHoBe ®I'OC

COO.

Ocoboe 3HaUYeHHE TUCIUIIIMHA uMeeT Tpu popmupoBanuu U pazputiu OK u [1K

Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITETCHITUI

[InmanupyemMble pe3ysbTaThl OCBOCHUS JUCLHUILIMHBI

00mume

I[I/ICHI/IHJ'H/IHapHBIC

OK 01. Beibupats cioco0sl
pelieHus 3aaa4d
npodeccnoHaATBEHOMI
JEATSIbHOCTH PUMEHHUTEILHO
K Pa3IMYHBIM KOHTEKCTaM;

- TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH
MacTepcTBa, TPYIOTH00HE;

- TOTOBHOCTbH K aKTHBHOU JCSITEITLHOCTU
TEXHOJIOTUYIECKOH U COIMAIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATh, IFIAHUPOBATH H
CaMOCTOSITEIILHO BBIMOJHATh TAKYIO JICATEIBHOCTD;

- HHTEpEC K pa3mnyHbIM chepam npodeccuoHaTbHON
NeSITeIbHOCTH,

OgnaeHre yHUBEPCATbHBIMHA YICOHBIMH
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CAaMOCTOSTEJILHO (POPMYITHUPOBATh U aKTYaJIN3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIECTBEHHBIA MPU3HAK WIIN
OCHOBAHUS JJII CPABHECHHSI, KITACCU(PUKAIINN U
00001IeHHS;

- OTIPEICIIATH LEIH JISATSIIEHOCTH, 33/1aBaTh TapaMeTPhI
U KPUTEPUU UX JOCTHUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B JICATSIILHOCTH, OIICHIUBATH
COOTBETCTBUE PE3YIbTATOB IENSIM, OLICHUBATh PUCKU
MOCJIEACTBUN AeSITETbHOCTH,

pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEUICHUH
JKU3HEHHBIX TTPOOIIEM

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIaJICTh HAaBBIKAMH y4€OHO-MCCIIEOBATEIIHCKON 1

* YMEHHUE ONEPUPOBATH MMOHSATUSMU: ONPEICTICHUE,
aKCHMOMa, TeopeMa, CIIeJICTBHAE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHEIE (POPMYITHPOBKH;
ymeHue GopMyaupoBaTh 00paTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKICHUE, TPUBOTUTH
IPUMEPBI U KOHTPIIPUMEPBI, KCIIOJIb30BaTh METO/]
MaTeMAaTHYECKON WHIYKIIUHU; TIPOBOIUTH
JI0Ka3aTelIbHbBIC PACCYKICHUS MIPU PEIICHUY 3a/1a4,
OIICHUBATH JIOTUYECKYIO MTPABMWIBHOCTH PACCYKICHHIH,
* YMEHHUE ONEPUPOBATH MOHITUSIMHU: MHOXKECTBO,
IOJIMHOKECTBO, ONIEPalliy Ha/I MHO)KECTBAMU; YMCHHE
UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIH armapar
JUTSL OTTMCAHMSI PEATBHBIX TTPOIIECCOB U SBJICHUH U ITPU
pellleHu  3a7a4, B TOM YHCIIe U3 APYTUX YIeOHBIX
MPEIMETOB;

* YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad, CBIZHBIM
rpad, nepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHUE
3a/1aBaTh U OMHUCKHIBATh rpadbl pa3InYHBIMU
CIIoCc00aMM; UCIOJIE30BaTh Tpadbl MPU PEIICHUH 33134,
* yMEHHE CBOOOTHO ONEPUPOBATH MOHATHSIMHU:
coYeTaHue, MePEeCcTaHOBKa, YUCIIO COUCTAHHUN, YUCIIO
nepecTaHoOBOK; OMHOM HbIOTOHA; yMEeHHE TPUMEHSITh
KOMOWHATOPHBIE (PaKThl U PACCYKICHUS IS PEIICHUS
3amady;

* YMEHHE ONIEPUPOBATH MOHATUAMU: HATYPATHHOE
YHCIIO, [1€JI0€ YHCII0, OCTATOK M0 MOAYIIIO,
panroHaIFHOE YMCII0, HPPAIIHOHATFHOE YHCIIO,




MIPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peIICHUS
npo0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H U
AKTyaJIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
peIIeHNs, HAaXOAUTh aPTyMEHTHI JIJIS JIOKa3aTelIbCTRA
CBOMX YTBEPXKJICHUM, 33]1aBaTh MApaMETPhl U KPUTEPUH
peIeHUs;

- aHAIM3UPOBATH MOJYYECHHBIC B XOJIE PEIICHHMS 3a/1a41
Pe3yJIbTaThl, KPUTHYCCKH OIICHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPESIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHATBHBIC
MOJIXOJIbI U PELICHUS;

1 CIIOCOOHOCTD X MCIIOJb30BaHMS B II03HABATEILHON 1
COILIMANILHOM MPaKTUKE

MHOX€ECTBA HATypPaJIbHBIX, LIE€JIbIX, PALIUOHANIBHBIX,
JEHCTBUTENBHBIX YUCEN; YMEHUE UCIIONIb30BAaTh
NPU3HAKU AETMMOCTH, HAUMEHBIINN 001N 1eNUTeINb
Y HauMeHbIIee od1ee KpaTHoe, anroput™ EBkimna
IPU PELICHUH 3a/1a4; 3HAKOMCTBO C Pa3InYHbIMU
MIO3ULIMOHHBIMU CUCTEMaMU CUHCIICHMUS],;

* yMEHHE CBOOOHO ONEPUPOBAThH MOHATUSIMHU: CTEIIEHb
C LIEJIBIM [10Ka3aTesIeM, KOPEHb HATYPaJIbHOU CTENICHH,
CTEIEHb C PALIMOHATIBLHBIM [10Ka3aTeNIeM, CTENEHb C
JIEHCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKAa3aTEJIEM,
Jorapugm ymcia, CHHyC, KOCHHYC M TaHT€HC
IIPOU3BOJIBHOTO YHUCIIA;

* YMEHHUE ONEePUPOBATh MOHATUAMU: TOXKIECTBO,
TOXKIECTBEHHOE NMPeoOpa3oBaHme, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMAa YPaBHEHUI U HEPABEHCTB,
PaBHOCUJILHOCTb YPaBHEHU, HEPABEHCTB U CUCTEM,
paLKOHATIbHbIE, UPpPALlMOHAIIbHBIE, I0KA3aTENIbHBIE,
CTETIEHHBIE, JIOTapU(PMUIECKUE, TPUTOHOMETPHUECKHUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMBbI; YMEHHUE pelIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pa3IMYHBIX IPUEMOB; PEIIaTh YPAaBHEHMSI, HEPABEHCTBA
U CUCTEMBI C ITapaMeTPOM; IPUMEHSATh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JJIs PEILICHUS
MaTeMaTHYeCKMX 3aj1ay U 3aj1ad U3 pa3iIMyHbIX
o0acTeil HayKH U pealbHOM KU3HM;

* yMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMU: TpaPuK
¢byHKIMH, 0OpaTHAs QYHKIMS, KOMIIO3ULUS (YHKIUH,
AuHeWHas QyHKUus, KBagpaTuyHas QyHKIIHS,
cTerneHHast PyHKIH ¢ IeNIbIM IToKa3aTeseM,
TpUTrOHOMETpHUUecKre QYHKIIUHU, 0OpaTHbIE
TPUTOHOMETpUUYECKHE (DYHKIIMH, TTOKA3aTeNIbHas 1
norapudmuueckas QyHKIUU; YMEHHUE CTPOUTD




rpaduku QyHKIUH, BBIMOIHATH TPeoOpa3OBaHM
rpaduKoB PyHKITHI;

YMEHHUE UCII0JIb30BaTh I'paduKu GYHKLIUHN JUIs
M3yUYEHHs MPOLIECCOB M 3aBHCUMOCTEH MPH peIIeHUH
3aJa4 U3 ApYrux y4eOHbIX MPEIMETOB U U3 pealbHON
KHU3HH; BEIpAXaTh (POPMYIIaMU 3aBUCUMOCTH MEXKIY
BEJINYMHAMY;

yMEHHUE CBOOOHO ONEPUPOBATH MOHATUSMHU: YETHOCTD
(GyHKIMHU, TEPUOAUYHOCTD (DYHKIMH, OTPAHUYEHHOCTh
(GyHKIMH, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMYM
¢GbyHKIMH, HanOoJIbIIee U HAMMEHbIIIee 3HAaYEeHUS
(GyHKINK Ha TPOMEKYTKE; YMEHUE TIPOBOJHUTH
uccienoBaHue QyHKINU;

YMEHHE MCI0JIb30BATh CBOMCTBA U rpapuKu PyHKIMIMA
JUIsl PELICHUs] ypaBHEHUH, HEPABEHCTB U 33]1au C
napameTpamu; n300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA PEILICHUH ypaBHEHUH,
HEPaBEHCTB U MX CHCTEM;

* YMEHHE CBOOOHO ONEPUPOBATH MOHATHIMU:
MOCTIeIOBATEIBHOCTb, apu(METHIECKAs IPOTPECCHs,
reoMeTpHuecKasi Mporpeccusi, 0eCKOHEYHO yObIBaroIIas
reoMeTpHYIECKas IPOTPEcCHsi; YMEHHE 331aBaTh
II0CJIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYpPEHTHBIX (pOopMyIT;

* YMEHHUE ONEePUPOBATh MOHATUIMU: HETIPEPHIBHOCTD
(GyHKIIMHM, aCHMIITOTHI Tpaguka GyHKIUY, IepBasi U
BTOpast MPOU3BOAHAs QYHKIIUU, TEOMETPUUECKUNA U
(bu3nueckuil CMbICT MPOU3BOAHOM, TIEPBOOOPa3Has,
OTIpeJIeIeHHBI MHTErpall; yMEHUE HaXOJUTh
aCHMITTOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATH
MIPOU3BO/IHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U
KOMIIO3HIIMU (QYHKINI, HAXOJUTh YpaBHEHHE
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KacaTeJlbHON K rpaduKy QyHKIINH,

YMEHHUE UCIIOIB30BaTh MPOU3BOIHYIO IS
ucclieJoBaHus (PYHKUUHN, 11 HAXO0XKICHUS
HAWJIYYIIEero PEHICHUs B IPUKJIIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMUYECKUX U (PU3MUECKUX 3ajauax,
JUISL OTIPEICJIEHUS] CKOPOCTH U YCKOPEHUS; HAXOJUTh
IUIOIA/IM U 00beMbl GUTYp C TOMOUIBIO UHTETpaIa;

* YMEHHUE ONEPUPOBATH MOHATUAMHU: KOMILJICKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCTIa, MOAYJb U
apryMEeHT KOMIUIEKCHOTO YHcia, hopMa 3arnicu
KOMIUIEKCHBIX Yucel (TeoMeTpruyecKas,
TPUTOHOMETPHYECKAs U aJireOpandeckasi); yMeTh
POU3BOIUTH apU(METHIECKHE JEHCTBUS C
KOMIUIEKCHBIMHU YUCIIAMU; TIPUBOIUTH TPUMEPHI
UCIIOJIb30BaHUSI KOMIUIEKCHBIX YHUCEIT;

* YMEHHE CBOOOIHO ONEPUPOBATH MOHITUIMU: CPETHEE
apudmernueckoe, MeAraHa, HaubOJIbIIEe U
HaMMEHBIIIee 3HAYCHUS, pPa3Max, TUCTIEPCHS,
CTaHJApTHOE OTKJIOHEHHE JJISl OUCAHUS YHCITOBBIX
JAHHBIX; YMEHHE UCCIIEI0BATh CTATUCTUIECKHE
JIaHHbIE, B TOM UYHUCJIE C IPUMEHEHNEM IpadUuecKux
METOIOB U JICKTPOHHBIX CPEJICTB; TpapHIECKu
UCCIIeI0BaTh COBMECTHBIE HAOIIOIEHHS C TIOMOIIBIO
JMarpaMM pacCEeUBAHMS U JIMHEWHON PErpeccuu;

* YMEHHE HaXOUTh BEPOSTHOCTH COOBITHI C
WCTIOJIh30BaHNEM IPahUIECKIX METO/IOB; IIPUMEHSTh
JUIs pelIeHus 3a1a4 pOpMyJIbl CIOXKEHUS U YMHOKEHHUS
BEPOSITHOCTEH, POPMYITY TTOTHON BEPOSITHOCTH,
¢dopmyny beprymim, komOuHaTOpHBIE (DAaKTHI U
(opMYJIBI; OIIEHUBATH BEPOSITHOCTH PEATHHBIX
COOBITHI; yMEHHE ONEPUPOBAThH MOHATHAMU:
clydaiiHasi BeJIMUMHA, pacIpeielieHe BEepOsTHOCTEMH,
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MaTEMAaTHYECKOE OXKHUIAHNE, NUCIIEPCHUS U CTAaHAAPTHOE
OTKJIOHEHHUE CITy4allHOW BEIUYHHBI, (DYHKIHH
pacnpeneseHus U INIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeJIbHOI0 M HOPMAJIBHOT'O PACIpEEIICHUI];
YMEHHE UCII0JIb30BATh CBOMCTBA H3yYEHHBIX
pacrpeienieHuil Uil pelleHns 3a1a4; 3HaKOMCTBO C
HOHATHUSAMM: 3aKOH OOJIBIINX YUCEII, METOIbI
BBIOOPOYHBIX UCCIIEIOBaHUI; YMEHUE IPUBOIUTD
IPUMEPBI MTPOSIBICHUS 3aKOHA OOJIBIINX YHUCEN B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

* yMEHHE CBOOOHO ONEPUPOBAThH MOHATUIMU: TOUKA,
npsAMasi, JI0CKOCTb, IPOCTPAHCTBO, OTPE3OK, Iy,
IJIOCKUH YroJl, ABYTPAHHBIN YroJl, TPEXTPaHHBIA yTo,
HepeceKaroIuecs], NapaIeNIbHbIe U CKPEIIUBAOLINECS
IpsIMbIE, TAPAJLIENBHOCTD U NIEPIEHIUKYIISIPHOCTD
IPSIMBIX U IJIOCKOCTEH, YToJI MEeXAY IPSIMbIMH, YO
MEXy NPSMOi U IIJIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMHU; YMEHHUE UCI0Ib30BaTh PU PELICHUU
3aJa4 U3y4eHHbIe (PAKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHE OIIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOILIEM
MUDE; YMEHHE ONIEPUPOBATH TOHATHAMMU:
MHOTOTPaHHUK, CEYEHUE MHOTOIPaHHUKA, TPABUIIbHBIN
MHOTOI'paHHMK, IPU3Ma, THpamMuia, purypa u
MOBEPXHOCTh BpallleHus, IIWIMHAP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEYEHUsI KOHYCA U LIWIMH]IPA,
napasJiesIbHble OCH WM OCHOBAHUIO, CEYEHHUE 111apa,
IUIOCKOCTh, Kacaroulascs cepsl, HUINHAPa, KOHYCa;
YMEHHE CTPOUThH CEUEHUE MHOTOIPaHHUKA, N300paxarh
MHOTOT'PaHHHUKH, (PUTYPHI U TOBEPXHOCTH BpAIlICHUS,
UX CEYEHUS], B TOM YHCJE C TOMOMIBbIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE IPUMEHSTH CBOMCTBA
reOMETPUUECKUX QUTYp, CAMOCTOSITEILHO
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(opMyIMpPOBATE OIIPEEIEHUS U3y4aeMbIX QUTYp,
BBIJIBUT'aTh THIIOTE3bI O CBOWCTBAaX U MPH3HAKaX
reoMeTpruecKkux Guryp, 000CHOBBIBATb UIIH
OIIPOBEPraTh UX; YMEHUE MPOBOJAUTH KIaCCU(UKAITIIO
(buryp 1o pa3IM4HbIM IPU3HAKAM, BBIITOJIHATh
HE0O0XOAUMBIE JOTIOTHUTEIbHBIE TOCTPOCHHUS;

* YMEHHUE CBOOOHO ONEPUPOBAThH MOHATHIMHU:
wiomazab Gurypsl, 00beM GUrypsl, BeIMUnHa yria,
paccTosiHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
MEXIy IPSIMBIMHU, PACCTOSHHE MEXY TUIOCKOCTSIMH,
IUI0IAAb C(epbl, IUIOIAb TOBEPXHOCTH TUPAMUIBI,
IpU3MBI, KOHYCa, HMINHAPA, 00beM Ky0a,
IPSMOYTOJIBHOTO Napajuiesenunesia, NupaMmusl,
IPU3MBI, IWIMHAPA, KOHyCa, [Iapa; YMEHUE HAXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX PUTYD;

* YMEHHE CBOOOHO ONEPUPOBATH MOHATHIMU:
JIBI)KEHUE, apajlyIesIbHbIA IepeHOC, CHMMETPUS Ha
IUIOCKOCTH H B TIPOCTPAHCTBE, TOBOPOT,
npeoOpazoBanue Moa00us1, ToJ00HbIe (PUTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U M10I00HbBIE PUTYPBI, B TOM
qucie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
WCTIOJIH30BATh TEOMETPUUYECKIE OTHOIIEHUS, HAXOIUTh
reOMEeTPHUECKUE BETMUNHBI (JUTMHA, YTOJI, IUIOLIa b,
00BbeM) MU pELIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX
IPEIMETOB U U3 PEATbHOM KU3HM,

* YMEHHE CBOOOHO ONIEPUPOBATH MOHATHIMU:
HpSMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPAWHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YUCIIO,
pas3iokeHue BEKTOpa 1o 0a3ucy, CKasIpHOE
MIPOU3BEICHNE, BEKTOPHOE IPOU3BEACHUE, YOI MEKIY
BEKTOPaMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBINA U
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KOOPJIMHATHBIA METOJ JIIsl PELLIEHUs] T€OMETPUUECKUX
3a7a4 ¥ 3a/1a4 JPYrux y4eOHbIX IPeaAMETOB;
ONEPUPOBATH MOHITUAMU: MaTpula 2x2 u 3x3,
OIIpEAEIUTENb MAaTPULIbl, TEOMETPUUECKHUI CMBICIT
ONpEeIEeTUTENS;

* YMEHHUE MOJEIIMPOBATH PEAJIbHBIE CUTYALIUU HA SI3bIKE
MaTE€MaTUKH; COCTABIISITh BBIPAKEHUS, YPABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 33/1a4H,
HCCJIEI0BATH IOCTPOCHHBIE MOJIEIIN C UCIIOJIB30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOJTyYSHHBIH
pe3ynbTaT; CTPOUTh MAaTEMATUYECKHE MOJIEIH C
MOMOIIbIO TEOMETPUYECKUX MOHSITHI U BEJIMYUH,
pelIaTh CBA3aHHbIE C HUMHU MIPAKTUUECKUE 3a]1aUH;
COCTaBJISITh BEPOSTHOCTHYIO MOJIEINb U
MHTEPIPETUPOBATH MOIYYEHHBIN pe3yibTaT; pelaTh
NPUKIIaJHBIE 33Ja4l CPEICTBAMU MAaTEMaTUYECKOTO
aHaJIn3a, B TOM YHCIIE COI[MAIbHO-3KOHOMUYECKOIO U
(hU3HUYECKOTO XapaKTepa;

* YMEHHE BBIOMPATH MOIXOSAIINI METOI U
COOTBETCTBYIOILIMI aITOPUTM JJIsl PELLIEHUS 3a/]auu;
MOHUMAaHUE 3HAYMMOCTH MaTEMATUKHU B U3YYEHUH
MPUPOJHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUM;
YMEHHUE Paclo3HABATh MPOSIBJIEHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHUE MTPUBOJIUTH
IpUMEPbl MATEMAaTUYECKUX OTKPBITHI POCCUNCKON U
MHPOBOM MaTEMaTHYECKON HAyKH.

OK 02. Ucnonp30BaTh
COBpEMEHHBIC CPEJICTBA
IIOMCKa, aHaJIn3a U
WHTEpIIpETAH HH)OPMAIIAN
1 nHGOPMAIMOHHBIE
TEXHOJIOTUH IS BEIITOTHEHUS

B o0nacTu IeHHOCTH HayYHOTO MMO3HAHUS:
-c(OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 0OILECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JMajore KyJibTyp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOETO MeCTa B MOJUKYIETYPHOM MHUPE;

* YMEHHE CBOOOHO ONEPUPOBATH MOHATUIAMU: TpaPuK
¢dbyHKMH, o0paTHas QYHKIMS, KOMIIO3ULUS (QYHKIUH,
AuHeNHas pyHKIMS, KBaApaTU4Has GyHKINA,
CTerneHHas (PyHKLHUSA ¢ LeJIbIM ITOKa3aTeleM,
TPUTOHOMETpHUUYECKHE (QPYHKIMH, OOpaTHbIE
TpUTrOHOMETpHUEcKHe (QYHKIUH, TOKa3aTeIbHas U
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3a/1a4 npodeccuoHanbHON
e TeIbHOCTH;

- COBEpPILIEHCTBOBAHUE A3BIKOBON U UNTATEIbCKOM
KYJBTYPBI KaK CPEICTBA B3aUMOICHCTBHS MEXKILY
JIOBMU U TTO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH HAYYHOH NI TebHOCTH,
TFOTOBHOCTb OCYILECTBIISATh IIPOEKTHYIO
UCCIIEIOBATEIBCKYIO JESTEIbHOCTh MHUBHIYaIbHO U B
rpymnre.

OgnajeHre yHUBEPCaTbHBIMH YUECOHBIMH
IIO3HABATEJIbHBIMU ACHCTBUAMMU:

B) pabota ¢ napopmarmei:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIEHO
OCYILECTBIIATh MIOUCK, aHAJIN3, CUCTEMAaTU3aLUI0 U
UHTEPIpETanio HHPOPMALIUU PAa3THIHBIX BUOB U
(bopM npecTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX OpPMATAX C YIETOM
Ha3HaueHUs UH(OPMAIMHY U 1IeJIeBON ayAUTOPUH,
BbIOMpas ONTUMANIbHYIO (POPMY NPEACTABICHUS U
BU3YyaJIU3aliH;

- OIICHUBATh JIOCTOBEPHOCTH, IETUTHUMHOCTD
UH(pOpPMalH, €€ COOTBETCTBHE IPABOBBIM U MOPAJIbHO-
THYECKHM HOpMaM;

- UCTOJIb30BATh CPEACTBA HH(POPMAITUOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OpPraHU3allMOHHBIX
3az1a4 ¢ coOIt0IeHeM TpeOOBaHUI SPrOHOMHUKH,
TEeXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHms,
NPaBOBBIX M ATHYECKUX HOPM, HOPM WH(POPMAITHOHHOH
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, HHHOPMAIIMOHHOM 0€30MacHOCTH
JMYHOCTH

aorapupmuueckas QyHKIUU; YMEHUE CTPOUTh
rpaduku GyHKUIUH, BBITOIHATH IPEOOpa3OBaHHUS
rpauKkoB PyHKIUI;

YMEHHUE UCTIONB30BaTh rpaduKu GyHKIUH JUIs
U3y4YEeHMsI TPOLIECCOB M 3aBUCUMOCTEH MPH peleHNH
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U U3 peallbHOU
KHU3HH; BBIpAXaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

yM€eHUE CBOOOJHO ONEpUPOBATh MOHATUAMU: YETHOCTb
(GyHKINH, TEPHOAUMYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh
(YHKLIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢GbyHKIMK, HANOOJIbIIIEe 1 HAMMEHBIIIEE 3HAYCHUS
(GYHKIMK Ha IPOMEXYTKE; YMEHHE MPOBOJAUTH
UCCIIeI0BaHNE (PYHKIIUU;

YMEHHUE UCIIOIb30BaTh CBOMCTBA U IrpaduKu GYHKLUN
JUISL PEUICHUs] yPaBHEHUH, HEPABEHCTB M 33124 C
napameTpamu; n300pakaTh Ha KOOPJIMHATHOM
IJIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHH,
HEpPaBEHCTB U UX CHCTEM;

* YMEHHE ONEPUPOBATH MOHITHIMU: TOXKIECTBO,
TOX/IECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHHI U HEPABEHCTB,
PaBHOCHJIBHOCTh YPaBHEHU, HEPABEHCTB U CHCTEM,
panroHaibHbIe, HppAIOHAIbHBIC, TOKA3aTENIbHBIE,
CTETIEHHbIE, JTOrapu(PMUUECKUE, TPUTOHOMETPUUYECKHE
ypaBHEHHS, HEPAaBEHCTBA U CUCTEMBI; YMEHHE PelIaTh
ypaBHEHHMs, HEPAaBEHCTBA U CUCTEMBI C TOMOILBIO
pa3IMYHBIX TPUEMOB; PelIaTh YPaBHEHHS, HEPAaBEHCTBA
Y CHCTEMBI C ITapaMeTpOM; IPUMEHATh YpaBHEHHUS,
HEPaBEHCTBA, X CUCTEMBI JJIsl PEIICHUS
MaTeMaTHYeCKUX 3a]1a4 U 33/1a4 U3 Pa3InIHbIX
oOyacTell HayKH U pealibHOM JKHU3HH;
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* YMEHHE CBOOOHO ONIEPUPOBATH MOHSATHIMU:
JBUKCHHE, TApaJUICTbHBIA IEPEHOC, CHMMETPHSI Ha
TUIOCKOCTH H B TIPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue 1Mo100us, TOT00HBIE PUTYPHI; YMEHUE
pacro3HaBaTh paBHbIC U IOJJOOHBIC PUTYPHI, B TOM
YHCIie B IPUPOJIC, HICKYCCTBE, apXUTEKTypE; YMECHUE
UCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS, HAXOTUTh
reOMETPHUUYECKUE BETHUUHBI (IJIMHA, YTOJ, TI0MIab,
00beM) IIpH pelIeHUH 3a/1a4 U3 IPYTUX YICOHBIX
IPEIMETOB U U3 PEATHHON JKU3HH,

OK 03. IitanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOe U
JMYHOCTHOE Pa3BHUTHE,
MpeANPUHIMATEIBCKYIO
JESATEIbHOCTD B
npodeccuoHabHOU chepe,
WCTIOJIb30BaTh 3HAHUS 110
¢buHaHCOBOM

IPaMOTHOCTH B Pa3IMIHBIX
KU3HEHHBIX CUTYaIIHIX;

B obnactu 1yXx0BHO-HPaBCTBEHHOT'O BOCITUTAHMS:

- chopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO IIOBEJCHUS;

- CIIOCOOHOCTD OIEHWBATh CUTYAIUIO U IPUHUMATD
OCO3HAHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTENSM U
() APYTUM YjieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTI'O NPUHATHUS LIECHHOCTEN CEMENHOMN
’KU3HHU B COOTBETCTBHUH C TPATUIIUAMHU HapoaoB Poccun;
OBnajieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITEIFHO OCYIIIECTBIIATH MO3HABATEIHHYIO
JESITEIbHOCTb, BBISBISATH MPOOJIEMBI, CTABUTH U
dbopMyIupOBaTh COOCTBEHHBIC 33/1a4H B
00pa3oBaTeNbHON IEATENHHOCTH U KU3HEHHBIX
CUTYaIsX;

- CAMOCTOSITEILHO COCTABIIATH IJIaH PEIICHUS
POOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,

* YMEHHUE ONIEPUPOBATh MOHATUAMU: TOXKIECTBO,
TOXJIECTBEHHOE IIPe00pa30BaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa YPaBHEHUI U HEPABEHCTB,
PaBHOCUJILHOCTb YPaBHEHU, HEPABEHCTB U CUCTEM,
paLrOHATIbHbIE, UPpPALIMOHAIIbHBIE, I0KA3aTENIbHBIE,
CTETIEHHBIE, JIOTapU(PMUIECKUE, TPUTOHOMETPHUECKHUE
ypaBHEHMs, HEpAaBEHCTBA U CUCTEMbI; YMEHHE pellaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pa3JIMYHBIX IPUEMOB; pellaTh ypaBHEHUs, HEpaBEHCTBA
U CUCTEMBI C ITapaMeTPOM; IPUMEHSATh ypaBHEHUS,
HEpaBEHCTBA, X CHCTEMBI JJIsl pEIIeHUs
MaTeMaTHYeCKMX 3ajayd U 3ajad U3 pa3iIMyuHbIX
o0acTeil HayKH U peaNbHOM KU3HM;

* yMEHHE CBOOOIHO ONEPUPOBATH MOHATHSIMHU:
wiomaab Gurypsl, o0bem GUrypsl, BeaMunuHa yria,
paccTosiHAE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHHAE
MEXY IPSIMBIMHU, PACCTOSTHHE MEXY TUIOCKOCTSIMH,
moaab chepsl, IO TOBEPXHOCTH MUPAMUIBbI,
MIPU3MBI, KOHYCa, HWIMHIPA, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapajuleNienune1a, TUpaMu/Ibl,
MPU3MBI, HWIMHPA, KOHYCA, [I1apa; YMEHHE HaXOAUTh
OTHOIIEHHE 00BEMOB NMOAOOHBIX PUTYD;
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COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

CHocoO0CTBOBaTh (POPMHUPOBAHUIO U NPOSBICHUIO
HIMPOKOM 3pYIUIMH B pa3HbIX 00JIaCTIX 3HAHUH,
IOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCTIOJIb30BaTh MPUEMbI pe(IIEKCUU ISl OLICHKH
CUTYallU{, BBIOOpA BEPHOTO pEILICHMUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD
pELIEHNUs 110 UX CHHKEHUIO;

B) SMOLMOHAJIbHBIA UHTEIJIEKT, MPeoaratonui
c(OPMHUPOBAHHOCTbD:

BHYTpPEHHE! MOTUBALIMH, BKIIOYAIOIIEH CTPEMIIEHUE K
JOCTHKEHUIO 1IEJIU U YCIIEXY, ONTUMU3M,
MHUIIMATUBHOCTb, YMEHUE JIECTBOBATh, UCXOJIS U3
CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKJIIOYAOIEH ClIOCOOHOCTh TOHUMATh
HYMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUIUTHIBATh €T0 NIPU
OCYIIIECTBJIEHUU KOMMYHHUKAIIMH, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh
BBICTPAauBaTh OTHOIIEHHUS C IPYTUMHU JIIOJIBMH,
3a00TUTbHCSI, IPOSABIISATH UHTEPEC U pa3peliarh

* yMEHHE CBOOOTHO ONEPUPOBATH MOHATHSIMHU:
MPSIMOYTOJIbHAsS] CUCTEMA KOOPJIMHAT, BEKTOP,
KOOpAMHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, TPOU3BEJICHUE BEKTOpPA HA YHCIIO,
pa3oKeHue BeKTopa Mo 6a3ucy, CKaasipHoe
MPOU3BE/ICHNUE, BEKTOPHOE MPOU3BEACHUE, YTOI MEKIY
BEKTOPAMU; YMEHHE UCII0JIb30BaTh BEKTOPHBIN U
KOOPJAMHATHBIA METO/ JIJISl PELICHUS T€OMETPUUECKUX
3a/1a4 U 3a/1a4 IpYruX y4eOHbIX MPEAMETOB;
OTIEpUPOBATH MOHATUAMU: MaTpula 2x2 u 3x3,
OTIpEACTUTENb MAaTPUILIbI, TEOMETPUYECKHUI CMBICIT
OIIpeeInuTeNs;

KOH(JIUKTBI
OK 04. DddexTuBHO TOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH 1 * YMEHHE HaXOJUTh BEPOSITHOCTU COOBITHH C
B3aMMOJEICTBOBATD U CaMOOTIPE/ICIICHUIO; UCTIONb30BaHUEM TpapUIECKUX METOOB; MPUMEHSTh

paboTaTh B KOJUIEKTHBE U
KOMAaH/Ie;

-OBJIaJICHNE HABBIKAMH YUeOHO-HCCIIEIOBATEHCKOM,
MIPOEKTHOM U COLMATIBLHOM IESITeIbHOCTH;
OBnaneHne yHUBEPCATbHBIMA KOMMYHHUKATHBHBIMH
JICICTBUSIMU:

0) COBMECTHAsI IeSITEIbHOCTD:

JUTSL pemeHus 3a1a49 (GOPMYJITbI CIIOKSHHUS M YMHOKEHUS
BEPOSITHOCTEH, (DOPMYITY TIOJTHOM BEPOSITHOCTH,
dbopmyny beprymim, komOuHaTOpHBIE (PAKTHI 1
(hOpMyIIbI; OLIEHUBATH BEPOSTHOCTU PEATbHBIX
COOBITHI; YMEHUE OTIEPUPOBATH TOHSITUSIMU:
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- IOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOM
Y MHIUBHUIYAJILHON pabOTHI,

MPUHUMATH 1IEJTH COBMECTHOM JIESITEIILHOCTH,
OpPTraHU30BBIBATH U KOOPJAMHUPOBATH JIEHCTBUS TIO €€
IOCTHOKEHMIO: COCTABIATH IIJIaH NEHCTBUH,
pacmpeensaTh PO ¢ yIeTOM MHCHUN YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBIIIOJHATH PAOOTy B YCIOBUSIX
peabHOTO, BUPTYATLHOTO M1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYULIECTBIIATH MO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIMYHBIX CHTYAIUSIX, TPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.
OBnajieHUe YHUBEPCATBHBIMU PETYISTHBHBIMA
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTHX JIOACH MpH
aHaAJIN3e PE3YJIbTATOB JICATEITHHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JtOJIeH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH
JIPYroro 4yeaoBeKa

cilyyaiiHas BeJIMUMHA, PacIpe/iesieHe BEPOSITHOCTEH,
MaTeMaTH4eCKOe OXKUaHHe, TUCIIEPCHUS U CTaHJapTHOE
OTKJIOHEHHE CITy4alHOW BEeIUUYMHBI, PYHKIMH
pacipeneeHus U INIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTeIbHOI0 U HOPMAJILHOT'O PAaCIpeeICHUH;
YMEHHUE UCIIONIb30BaTh CBOMCTBA H3yYEHHBIX
pacripesienieHuil Julsl pelleHus 3a1a4; 3HaKOMCTBO ¢
MOHATUSAMU: 3aKOH OOJIBIINX YUCEIl, METOIBI
BbIOOPOYHBIX UCCIIE0BAHUI; YMEHNE IPUBOIUTD
IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

* YMEHHE CBOOOHO ONEPUPOBATH MOHATHSIMU: CTETICHb
C LIeJIBIM TTOKa3aTelleM, KOPEHb HaTypalbHOM CTENeHH,
CTETIEHb C PAllMOHAIIBLHBIM ITOKA3aTeNIeM, CTETICHB C
JIeMCTBUTENbHBIM (BELIECTBEHHBIM) ITOKa3aTelleM,
Jorapugm ymcia, CHHYC, KOCHHYC M TAaHT€HC
IPOM3BOJILHOIO YHCIIA;

* YMEHHE CBOOOHO OMEPUPOBATH MOHATHIMU: TPaPUK
¢byHKIMH, oOpaTHas QYHKIMSL, KOMITIO3UIUS (YHKIH,
AUHeNHas QyHKUMs, KBaJpaTuyHas QyHKIIHS,
cTerneHHast (PyHKIMS ¢ LeJIbIM IToKa3aTeseM,
TpUTrOHOMETpHUUECKHEe (QYHKIIUHU, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKA3aTeNIbHAs U
norapudmuueckas QyHKIUU; YMEHUE CTPOUTD
rpaduku GyHKUUH, BBITOIHATE MPeoOpa3oBaHUs
rpadukoB QpyHKUNH;

YMEHHUE UCIIOIb30BaTh rpaduKu GYHKLIUHN JUIs
M3yYEHUS MPOIIECCOB M 3aBHCUMOCTEH MPH PEIICHUH
3aja4 U3 APYrux y4eOHBIX MPEIMETOB U U3 peabHON
KU3HH; BRIpAXaTh (POPMYIIaMH 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU;

yMEHHUE CBOOOIHO ONEPUPOBATH MOHITHSIMHU: Y€THOCTb
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GYHKIMH, TEPHOANYHOCTh (PYHKINHU, OTPAaHHYCHHOCTh
(yHKIMH, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM
¢byHKIMH, HanOOoJIbIIee U HAUMEHBIIeE 3HAYCHUS
(GyHKINK Ha TPOMEXKYTKE; YMEHHE TIPOBOJAHUTH
yccieIoBaHue (QYHKIUH;

YMEHHUE UCIIONIBb30BaTh CBOMCTBA U rpaduku GyHKIUN
ISl pEILICHNs] YpaBHEHNH, HEPABEHCTB M 33134 C
napaMeTpamu; U300pakaTh Ha KOOPAUHATHON
IUIOCKOCTH MHO’KECTBA PEILICHUH YpaBHEHUH,
HEPaBEHCTB U MX CHCTEM;

OK 05. OcymecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHKAIUIO Ha
rOCYJIapCTBEHHOM SI3BIKE
Poccuiickoit

denepanuu ¢ yueToM
0COOEHHOCTEN COLMAIBHOIO U
KYJIbTYPHOTO KOHTEKCTA;

B o0macTi 3cTETUYECKOr0 BOCIUTAHUS

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKITIOUYAsi ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA,
Tpy/Zla ¥ OOIIIECTBEHHBIX OTHOLICHUH;

- CIMIOCOOHOCTH BOCIIPUHUMATD Pa3IMYHBIC BUJIbI
MCKYCCTBa, TPAAUIIUU U TBOPUYECTBO CBOETO U APYTHUX
HapoJI0B, OLYIIATh SMOLUOHAIBHOE BO3/ACHCTBUE
HCKYCCTBA,

- YO©XKICHHOCTh B 3HAYMMOCTH JIJISl IMYHOCTU U
00111ecTBa OTEYECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAULINI U HAPOJAHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAXKEHUIO B Pa3HBIX BUJIAX
MCKYCCTBA, CTPEMJICHHUE MPOSBIIATH Ka4eCTBa
TBOPYECKOU JINUHOCTH;

OBnasieHne yHUBEPCATbHBIMA KOMMYHHKATHBHBIMU
JEUCTBUSIMU:

a) oOrieHue:

- OCYIIECTBIIATh KOMMYHHKAITUHU BO BCeX cepax
JKM3HH;

- pacro3HaBaTh HeBepOabHbIE CPEeICTBA OOIICHHS,
MMOHUMATh 3HAYCHHUE COIMATHHBIX 3HAKOB, PACIIO3HABATh

* yMEHHUE CBOOOHO ONEPUPOBATh MOHATUAMU: CpE/IHEE
apudmeTHuecKoe, MeIuana, HanooJbIIee U
HauMEHbILIEE 3HAYCHMsI, pa3Max, JUCIepCcus,
CTaHJApPTHOE OTKJIOHEHME JUUISl OIIMCAHUS YUCIIOBBIX
JaHHBIX; YMEHHUE UCCIIEN0BATh CTATUCTUYECKUE
JIAaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduIecKux
METO/I0B M JIEKTPOHHBIX CPEJICTB; rpaduyecKu
YICCIIEZIOBAaTh COBMECTHBIE HAOIIOAEHUS C TIOMOIIBIO
JarpaMM pacCEeUBAaHMS U JIMHEWHOU PErpecCuu;

* yMEHHE CBOOOIHO ONIEPUPOBATh MOHATUSAMU: TOUKA,
npsiMas, IJI0CKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY,
IIJIOCKUM yTOJI, IBYTPAaHHBIN yroJI, TPEXTPaHHBIN YIodl,
NIEPECEKAIOIHECS, ITapaUICIIbHBIE U CKPELIUBAIOILHAECS
MpsIMBIE, TAPAJUIEIIBHOCTD U NIEPIEHANKYIIIPHOCTh
IPSIMBIX U IIJIOCKOCTEM, IOl MEXAY IPSAMBIMH, YIOJI
MEXKIy NMPSAMOM U IJIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMU; YMEHHUE UCIIOJIb30BaTh IIPU PELICHUN
3a/1a4 U3y4yeHHbIe (aKThl U TEOPEMBI IIJITAHUMETPHUH;
YMEHHUE OLICHUBAThH pa3Mepbl 0OBEKTOB B OKPY>KAIOIIEM
MHpE; YMEHUE ONEPUPOBATH MOHATUSIMH:
MHOI'OTPaHHUK, CEYEHUE MHOTOI'PaHHUKA, IIPABUIIbHBIN
MHOTOTpaHHUK, IpU3Ma, NupaMuia, Gurypa u
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HPEANOCHIIKN KOHQIMKTHBIX CUTYallUi U CMST4aTh
KOH(JINKTBI;

- Pa3BEpHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C
UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEICTB

IIOBEPXHOCTh BpaLIECHUs, LHIMHIP, KOHYC, 11ap, cdepa,
pa3BepTKa NOBEPXHOCTH, CEUCHUsI KOHYCA U LUJIMHIPA,
napaJuleIbHbIE OCH WJIM OCHOBAHMIO, CEYCHHE 11apa,
IUIOCKOCTB, Kacaromasics chepbl, HWINHIPA, KOHYCA;
YMEHHUE CTPOUTh CEUEHNE MHOTOIPaHHUKA, U300paxarhb
MHOTOTPaHHHUKH, (PUTYPHI U TOBEPXHOCTH BpAIICHUS,
UX CEYCHMsI, B TOM YHUCIIE C TIOMOILBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE IPUMEHATh CBOMCTBA
reoOMeTpHUECKUX (PUTYp, CAMOCTOSTEILHO
(hopMyIHPOBATH OIIPEIEICHUS H3y4aeMbIX UTY,
BBIJIBUTaTh TUIIOTE3bl O CBOMCTBAX U IPU3HAKAX
reoMeTpHUeCKuX (hUryp, 000CHOBBIBATH UIIH
OIIpOBEpraTh UX; yMEHHE MPOBOAUTH KIacCU(UKALIIIO
¢buryp 1o pa3TUYHBIM IPU3HAKAM, BBITOTHSTH
HE00XO0IMMbIE JIOTIOJHUTENIbHbIE IOCTPOCHUS;

OK 06. IIposBasaTh
IPaX1aHCKO-NIaTPUOTHYECKYIO
MO3ULUIO, IEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEICHNE Ha
OCHOBE TPaJUIIMOHHBIX
00111e4eTI0BEYECKIX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLNUN
MeXHAIIMOHAIbHBIX

U MEXPEJIUTHO3HBIX
OTHOILIEHUM, TPUMEHSATh
CTaHapThI
AHTHUKOPPYINIIMOHHOTO
IIOBE/ICHNUS;

-0CO3HaHHUE 00YyYaroIUMHCS POCCUNCKOM TPaXkIaHCKOMN
UJCHTUYHOCTH;

- [IeJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEN MO3ULUU
JIMYHOCTH Ha OCHOBE J1yXOBHO-HPaBCTBEHHBIX
LHeHHOCTeN HapoaoB Poccuiickon denepanuu,
MCTOPUYECKHUX U HALIMOHAJIBHO-KYJIbTYPHBIX TPAIULHi,
(dbopMHUpPOBaHKE CUCTEMbBI 3HAUUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYINLIHOHHOTO
MHPOBO33PEHHUS IPABOCO3HAHMSL, SKOJIOTUUECKON
KYJIBTYpPBl, CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
JKU3HCHHBIC ITJIaHBbI,

B yactu rpaxaaHcKoro BOCIUTaHUS:

- OCO3HAHHUE CBOUX KOHCTUTYIIMOHHEIX ITpaB U
00s13aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIKA;

- IPUHATHE TPAAUIIMOHHBIX HAITUOHAJIBHBIX,
00111e4eTOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPATUUCCKHUX HCHHOCTeﬁ;

* YMEHHE CBOOOIHO ONIEPUPOBATH ITOHATHSIMMU:
OpSMOYTOJIbHAs CCTeMa KOOPAMHAT, BEKTOD,
KOOpAMHAThI TOYKH, KOOPJAUHATHI BEKTOpa, CymMMa
BEKTOPOB, IIPOM3BEIEHUE BEKTOPA HA YUCIIO,
pa3iokeHue BeKTopa Mo 6asucy, CKajasipHoe
IIPOU3BENIEHUE, BEKTOPHOE ITPOU3BENECHUE, YTOI MEKIY
BEKTOpPaMH; YMEHHUE UCII0JIb30BaTh BEKTOPHBIN U
KOOpPAMHATHBIN METOA [UIsl PEIICHUSI TEOMETPUUECKUX
3a/1a4 U 3a]1a4 IpYrux y4yeOHbIX PEAMETOB;
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- TOTOBHOCTb ITPOTUBOCTOATH UIECOJIOTUHU KCTPEMU3MA,
HalMOHAN3Ma, KCeHO(POOUH, TMCKPUMHUHALIIH 110
COLIMAJIbHBIM, PEJIMTMO3HBIM, PACOBBIM, HALIUOHAJILHBIM
IIPU3HAKaM;

- TOTOBHOCTb BECTU COBMECTHYIO ACSITEIbHOCTD B
MHTEpECcax rpa)K1aHCKOTo 00IIecTBa, y4acTBOBATh B
caMOyIpaBJIeHHH B 00111e00pa30oBaTeIbHOMN
OpraHU3alyy U JIeTCKO-IOHOLIECKUX OpPraHUu3alusix;

- YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIHSIMH U
Ha3HAYCHHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU
JESATEIIBHOCTH;

aTPUOTHYECKOTO0 BOCIIUTAHUS:

- ¢(OPMHUPOBAHHOCTb POCCUMCKOI IpaX1aHCKOM
UJEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K CBOEMY
Hapozy, 4YyBCTBA OTBETCTBEHHOCTH Iepen PonnHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOM S3BIK U
KYJIBTYPY, IPOILIJIOE ¥ HACTOSIIIEE
MHOT'OHaIIMOHAJILHOTO Hapoaa Poccuu;

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKPYKAOLIEH
Cpellbl, pECYPCOCOEPEKEHHUIO,
MPUMEHSTH 3HaHUsI 00
M3MEHEHMHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalUsX;

-HE IPUHUMATD JEHCTBUS, IPUHOCAIIUE BPEL
OKpYKarollei cpese;

- YMETh MPOTHO3UPOBATH HEOIArONPUATHBIE
HKOJIOTMYECKHE TOCIEACTBUSI IPEANPUHUMAEMBIX
JEHCTBUM, IIPEAOTBPAILATh UX;

- pacIIupUTh ONBIT AESTEITbHOCTH SKOJIOTHYECKOM
HaIpPaBJICHHOCTH;

pa3palaThIBaTh IJIaH pEICHUs TPOOJIEMBI C YUETOM
aHaJIM3a UMEIOINXCS MAaTEPUAIIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

- OCYULIECTBIIATH LIEJICHAIIPaBJICHHBII IOUCK NTEpEHOca
CPEJICTB M c1I0CO0O0B JIeHCTBUS B MPO(ECCHOHATBHYIO

®* YMCHHC CB060,[[HO OIICpHUPOBATH NOHATUAMMU:
IpsAMOYrojibHas CUCTEMa KOOPpAHUHAT, BEKTOD,
KOOpAUHATBI TOYKH, KOOPpAUHATHI BCKTOpPa, CyMMa
BCKTOPOB, MPOU3BCACHNEC BEKTOpPA HA YUCJIO,
Pa3JI0KCHUEC BEKTOpPA 110 6a3Hcy, CKaJIIpHOC
MPOU3BCACHUC, BEKTOPHOC IMMPOU3BCACHUC, YI'OJI MCXKIY
BCKTOpaMu; YMCHHEC UCIIOJIb30BATb BCKTOpHHﬁ u
KOOpJII/IHaTHHﬁ METOJ JJId pCHICHUA TCOMETPHUICCKUX
3ala4v 1 3a1a4 Apyrux y‘-IC6HBIX npeaAMETOB;
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cpeny;

- YMETb MIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U
MIPaKTUYECKYIO0 00JIACTH KU3HEACATEIPHOCTH;

- IpeJyIaraTh HOBbIE MPOEKTHI, OLICHUBATh UCH C
MO3UIIMA HOBU3HBI, OPUTUHAILHOCTH, MPAKTUIECKOM
3HAYMMOCTH;

- 1aBaTh OIIEHKY HOBBIM CUTYAaIlHsIM, BHOCUTh
KOPPEKTHUBBI B JIESATEIHHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YIBTATOB HEJISIM

[IK 1.1. ®opmupoBaTh
aJITOPUTMBI Pa3pabOTKU
IIPOrpaMMHBIX MOJlyJIEl B
COOTBETCTBUH C TEXHUUECKUM
3aJJaHUEM.

-yMeTh (POPMUPOBATH AITOPUTMBI PEIICHUS
npoOJIEMHBIX 33/1a4, HA OCHOBE U3YUCHHBIX AJITOPUTMOB
pENICHUs CTaHAAPTHBIX 3a/IaHUN;

-BJIa/ICTh HABBIKAMH Y4E€OHO-HCCIICIOBATEIBCKON U
MIPOSKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3peIICHUS
npo0Jem;

- aHAJIM3UPOBATH MOJYYEHHBIC B XOJIC PEIICHUS 3a1a49H
pe3yJbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

* YMEHHE MOJEINPOBATh PEAIbHbIE CUTYallu! Ha S3BIKE
MaTEMAaTHUKH; COCTaBJISITh BBIPAKEHUS, yPaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aa4H,
MICCIIEZIOBATH ITIOCTPOCHHBIE MOJIEIIN C UCIIOIb30BaHUEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOJTyYSHHBIH
pe3yJIbTaT; CTPOUTh MaTEMaTHYECKHE MOJEIIH C
HOMOUIbIO TEOMETPUYECKUX MTOHATHI U BETUYHH,
pelaTh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4H;
COCTABJISITh BEPOATHOCTHYIO MOJEIIb U
MHTEPIPETUPOBATH MTOIYYEHHBIN pPe3yJbTaT; PelaTh
MIPUKJIAHBIE 33a4X CPEACTBAMU MAaTEMAaTHYECKOTO
aHanan3a, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKOIO U
(hU3UIECKOTO XapaKTepa,

* YMEHHUE BBIOMPATh MOAXOIAIINN METOT U
COOTBETCTBYIOIIMI AJITOPUTM JUJISl PELLICHHUS 3aa4H;
NOHMMAaHHE 3HAYMMOCTU MaTEMATUKH B U3yYEHUHU
MIPUPOIHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUM;
YMEHHE Paclo3HaBaTh NPOSBICHUE 3aKOHOB.
MaTeMaTHKHU B UCKYCCTBE, YMEHHUE TPUBOIUTH
MIPUMEPBI MAaTEMaTHUYECKUX OTKPBITHI pOCCUHCKON 1
MHPOBOM MaTeMaTH4YECKON HAYKH
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAHBI

2.1 O0beM JMCHUIJIMHBI M BH/ABI Y4e0HOH padoThl

Bug yueOHo# paboThI Obmem s
yacax

O6bpeM 00pa3oBaTeNIbHON MPOTrPaMMBbIl TUCHUTUTHHBI 248
Copnepxanue 178
BT. 4.
TEOPETUUYECKOE 00yUCHHE 132
PAKTUYECKUE 3aHITHUS 46
71a00paTOPHBIC 3aHITUS -
KOHTPOJIbHBIE pabOThI -
[TpuxnagHoit Moaynb (WK podeccuoHaAIbHO-OPUEHTUPOBAHHOE 56
COJIEp’KAHHE)
BT. Y.
TEOpETUIECKOe 0O0yUeHUe 4
PAKTUYECKUE 3aHITHUS 52
71a00paTOPHBIC 3aHITHS -
KOHTPOJIbHBIE pabOThI -
MPAKTUYECKasl MOJITOTOBKA 56
IIpome:kyTouHasi arTecTanus (KOHCYJIbTAIMH - 8 ¥ SK3aMEH - 6) 14




2.2. TemaTudeckuii njan u cogaep:xkanue gucunanusl «OY1I1.04 MatemaTuka»

HanmenoBanmne pasaciioB u

Cogepxanue yueOHOT0 MaTepuana, 1abopaTopHble U MPAKTUYECKUE

O0BbeM yacoB

dopmupyemsbie o01IIe

TeM paboThI, camocTosITeNbHAS paboTa 00yJarIuXCs, KypcoBasi paboTa U IpoeCCUOHATIbHBIC
(ipoekT) (ecnu mperyCMOTPEHBI) KOMITCTCHITH
1 2 3 4
Pazjen 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIBI 22/10 OK-01, OK-02,
Tema 1.1 IpodeccHoHaILHO-0PHEHTHPOBAHHOE COIEP/KAHME! 4/2 OK-03, OK-04,
Lenb 1 3a1aun MaTeMaTUKU 1. ba3oBble 3HaHUS U YMECHHUS 110 MaTeMaTHKE B MPO(ecCHOHAITBHOM 212 OK-05, OK-06, OK-07
MIPY OCBOCHHH Y B TIOBCETHEBHOM JIEATEIIHHOCTH. IK 1.1.
CHEIHATbHOCTH. JlabopatopHbie pabOTHI -
IIpakTyeckue padoThi: 2
2. BXogHO# KOHTPOITB. 2
Tema 1.2 IIpodeccHnoHATHLHO-OPHEHTHPOBAHHOE CO/IEPKAHME: 10/2
ITonsaTue xopus n-oii crenenn | 3. Kopuu u crenenn. KopHu HaTypaabHON CTENCHH U3 YHCIA U UX 2
U3 JEHCTBUTEILHOTO YHCIIA. CBOWCTBA.
CaoiicTBa KOpHs n-oit 4. CteneHu ¢ pallMOHATLHBIMU TTOKA3aTeNIIMH, UX CBOMCTBA. CTeeHN 2
cTerneHd. YuciioBbie C IeCTBUTENbHBIMU MOKa3aTensiMu. CBOMCTBA CTEIEHU C
BBIPQ)XEHUS U IPE0OPa30BAHUS | NEHCTBUTEILHBIM IIOKA3aTEIEM.
YpaBHCHHS 1 HEPABCHCTBA. 5. [IpeobpazoBaHue pallOHAIBHBIX U UPPAIIMOHATBHBIX BHIPAKEHUH. 2
[Ipeobpa3oBaHMe CTETICHHBIX U MTOKA3aTEIHHBIX BRIPAKECHUH.
[TonsiTHE KOpHS N-Ol CTENEHHU U3 IeUCTBUTENBHOrO yncia. CBoHCTBa
KOpHSI N-OW CTETEHHU.
6. UncoBble BeIpaXkeHUs U TpeoOpa3oBanus. JIMHeHHbIe, 2
KBaJIpaTHBIC YPaBHEHUS M HCPABESHCTBA.
JlaGopatopHble pabOoThI —
IIpakTuyeckue padoThl ¢ podeccuoHanbHO-OPUESHMUPOBAHHBIM 212
cooeprcanuem.
7. Yucna v Berancienus. Belpaskenus u npeobpazoBaHusl. 2/2
Tema 1.3 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COAEPKAHUE: 4/2
I'eomMeTpurs Ha TUTOCKOCTH. 8. Bunsl miockux ¢uryp u ux miomaas. [Ipaktuko- 2/2

OpUEHTHUPOBAHHBIE 33/]a4H B KypCce F€OMETPHUH Ha MIOCKOCTH.
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JlaGopaTopHbIie pabOThI

IIpakTuyeckue padoThl ¢ npodeccuoHanbHO-OpUEHMUPOBAHHBIM 2/2

cooepicanuem:.

9. Pemienue 3amau o pazaeny [Lnanumerpust. 2/2
Tema 1.4 IIpodeccHoHANBbHO-OPHMEHTHPOBAHHOE CO/leP:KAHME ! 4/2
IIporieHTHBIE BBIYMCICHMUS. 10. ITpocTble MPOLEHTHI, pa3HbIE CIIOCOObI UX BBIYUCICHUS. 2
Beruucnenus ¢ C0XHBIE TPOLEHTHI
IPUOJINKEHHBIMU JAHHBIMHU. JlabopatopHbie pabOTEHI

IIpakTuyeckue padoThl ¢ npogeccuonanbHO-OpUEHMUPOBAHHBIM 2/2

cooepicanuem:.

11. Pemrenue 3a/1a4 Ha MPOLIEHTHBIE BHIYUCIICHUS. Brrancienus ¢ 212

NpUOIMKEHHBIMU JAHHBIMU.
Pa3nes 2. YpaBHeHHs] M HepaBeHCTBA 20/6 OK-01, OK-02,
Tema 2.1 Coaep:xanue yueOHOro MarepuaJa; 8 OK-03, IIK 1.1.
Mertobl pereHus 12. lpoGHO-palimoHanbHble ypaBHEHUs U HEpaBeHCTBA. MeTo/ bl 2
YpaBHEHHIA U HEPABEHCTB. pereHwus.

13. MppaunoHajibHble YpaBHEHUS] U HEPABEHCTBA. MeTO/1bl pelieHusl. 2

JlabopaTopHbie paboThI —

IIpakTnyeckune padoThI: 4

14. Pemienue 1poOHO-palliOHAIbHBIX YPABHEHUI U HEPABEHCTB. 2

15. Pemenue uppanuoHanbHbIX YpaBHEHUH U HEPABEHCTB. 2
Tema 2.2 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE: 10/4
Cucremsl ypaBHEHUN U 16. ITousTue onpenenutens 2x2. Metoz onpeaenureneit (Kpamepa) 2
HEpPABEHCTB. JUISL pELIEHUS] CUCTEM JIMHEHHBIX YPaBHEHUM.

17. Ilonsatue onpeaenutens 3x3. Metox onpexnenureneii (Kpamepa) 2/2

JUISl pELIEHUS] CUCTEM JIMHEHHBIX YPaBHEHUM.

18. Meton 'aycca (Juis cuctem 2x2). 2

JlabopaTopHbie pabOTHI —

IIpakTHyeckue padoThl ¢ npogeccuonanbHo-OpUeHMUPOBAHHBIM 4/2

co0epIHCcanuem:

19. Pemenue cucteM JTMHEHHBIX YpaBHEHUH 2X2 METOAOM 2
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ONPEACIIUTENCH.

20. Perenune cucrem JMHEHHBIX YpaBHEHHH 3X3 METOJ0M 212
ONIPEACIIUTENCH.
Tema 2.3 Conep:xanue yueOHOro MarepuaJa; 2/2
CocraBiieHue U petieHue JlaGopatopHbie pabOThI —
po(ecCHOHANBHEIX 3a1a4 ¢ IIpakTuyeckue padoTwl ¢ npogheccuonHaIbHO-0OpUESHMUPOBAHHBIM 212
IIOMOIIBIO ypaBHeHHﬁ. codep,)fcanuem;
21. CocraBneHue u pemeHue npohecCHOHAIBHBIX 3371a4 ¢ IIOMOIIBIO 212
YpaBHEHUH.
Pa3nen 3. Crenenu u kopuu. CrenenHasi GQyHKIUsI 10 OK-01, OK-02,
Tema3.1l Coaep:xanue y4eOHOro MaTepuaJa; 8 OK-03, OK-04
DYHKIIMU, UX CBOMCTBA. 22. O6nacTb onpeaeneHnus U MHOKECTBO 3HAUCHUN (yHKITHH. 2
CrniocoOsl 3a1anust QyHKIHH. YETHOCTH, HEYETHOCTD, MIEPUOTUIHOCTE ()YHKITHIA.
23. Crioco0Obl 3a1anust GyHKIUH. 2
JlabopaTopHbie paboThI —
IIpakTnyeckune padoThI: 4
24. HaxoxeHnue 00J1acTi onpeiecHus poOHO-palioHaIbHBIX 2
byHKIHIA.
25. ccrniegoBanue qpyrux CBOMCTB (DyHKIMH. 2
Tema 3.2 Conep:xanue yueOHOro MarepuaJa; 2
Crenennas gyHkuus ¢ 26. CreneHHas GyHKIMS C PALlMOHAIBHBIM IOKa3aTeleM, €€ 2
panroHaIbHBIM CBOMCTBA U IrpaUKH.
MOKa3aTelsIMU, €€ CBOMCTBA U | JTaGopaTOpHBIE pabOTHI -
rpadukw. IpakTHYecKne paGoThl: -
Pasnea 4. [lokasaTeabHasi yHKuus 12 OK-01, OK-02,
Tema 4.1 Copep:kaHue y4eOHOI0 MaTepuaa; 2 OK-03, OK-04
[Toka3zarenbHast QyHKIMS, €€ 27. lloHsTHe MOKa3aTeNbHON (DYHKIIMH, €€ CBOWCTBA U rpaduK. 2
CBOHCTBa JlaGopaTopHble paboThI —
IIpakTHyeckune padboThI: -
Tema 4.2 Conep:xanue yueOHOro MarepuaJa; 10
ITokasarenbuble ypaBHenus 1 | 28. [lokaszarenbHble ypaBHeHH. MeTonbl pemeHus (ypaBHHBaHUS 2
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HCpaBCHCTBA

MOKa3aTelei, MeTo/] BBEJICHUSI HOBOM MEPEMEHHON, (PYHKIIMOHAIBHO-
rpaduUecKuii MeTox).

29. Pemenune CIOKHBIX MMOKA3aTEIbHBIX YPABHCHH. 2
30. [Noka3aTenpHbIC HEpaBEHCTBA. .MeTObI peleHusl. 2
JlaGopaTopHbIie pabOThI —
IIpakTHyeckne padoThl: 4
31. Pemenune nmokazareibHBIX YpaBHEHHH 2
32. Pemenue nokas3aTelibHBIX HEPABCHCTB 2
Pa3nea 5. Jlorapu¢gmsl. Jlorapudmudeckas GpyHKIus 22 OK-01, OK-02,
Tema 5.1 CojaepsxkaHue y4eOHOTro MaTepuasa; 10 OK-03, OK-04
Jlorapudm gucna. CBolicTBa 33. Jlorapudm yucna. Berancienue norapudmos. 2
Jorapu(dmMoB. 34. CpoiictBa norapudmoB [lecATUYHBIN U HATypaIbHbBIN 2
JleCATHYHBIA U HATYPAIBHBIM | Jorapu(Mel, 9UCIIO €.
JorapudMpl, YUCIIO €. 35. IIpeobOpazoBanue JorapuGMUICCKUX BBIPAKECHUN 2
JlabopaTopHbie pabOThI
IIpakTHyeckue paGoThl: 4
36. Beruuciienus ¢ jorapudmamu. 2
37. IIpeobpazoBanue Torapu(HMUIECKUX BBIPAKCHHA. 2
Tema 5.2 Coaepxanue y4e0HOI0 MaTepHaJia; 2
Jlorapupmuueckas pynkuus, | 38. Jlorapudmuueckasi pyHKIHS U ee CBOICTBa 2
ee CBOMCTBA JlaGopatopHble paboThI -
IIpakTHyeckue padoThl: —
Tema 5.3 Conep:xanue yueOHOro Marepuasa; 10
Pemenne norapupmudecknx 39. [lonsaTtue norapuMu4eckoro ypaBHeHusl. MeTob!I pelieHusl. 2
YPaBHEHUHN U HEPABEHCTB 40. MeTo/p!I perieHus CIIOKHBIX JIOTapu(MUIECKUX YPaBHEHHH. 2
41. JlorapupmMuueckrue HepaBeHCTBA. 2
JlabopaTopHbie pabOTHI
IIpakTnyeckune padoThI: 4
42. Pemenne norapupMUIeCKUX YpaBHEHUH. 2
43. Pemenue norapupMuIecKx HEpaBEHCTB. 2
Pa3nes 6. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 40/10 OK-01, OK-02,
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Tema 6.1 Coaep:xanue yueOHOro Marepuasa; 4
Tpuronomerpuueckue 44. PanuanHas Mepa yria. OnpeneneHue cuiyca, KOCUHyca, 2
(GyYHKIIUN TPOU3BOJIILHOTO TaHT'€HCA U KOTaHTeHca. 3HAKU TPUTOHOMETPUUYECKUX (PYHKIIMM 10
aprymeHTa. Paquannas u YEeTBEPTAM. 3aBUCUMOCTH MEXKI1Y TPUTOHOMETPHUUECKUMHU
rpagycHas Mepa yria. (YHKIIUSIMU OJTHOTO M TOTO K€ yIJIa.
JlaGopaTopHbIie pabOThI —
IIpakTnyeckue padoThI: 2
45. Pemrenue 3a1a4u Ha onpe/ielieHue CUHYca, KOCUHYCa, TaHTeHca U 2
KOTaHTeHCca. 3HaKU TPUTOHOMETPUUYECKUX (DYHKIIMI 110 YETBEPTSIM.
Tema 6.2 Conep:xanue yueOHOro MarepuaJa; 8/4
OcHoBHbIE 46. TpuroHOMETpPHUYECKUE TOKICCTBA. 2
TPUTOHOMETPUYECKUE 47. ®opmybl IpUBEICHUS. 2
ToxzaecTsa. Dopmyiibl JlabopaTopHbie paboThI -
NPUBCACHUA. IIpakTuyeckue padboTwl ¢ npogheccuoHaIbHO-0OpUESHMUPOBAHHBIM 4/4
cooepicanuem:
48. OCHOBHBIE TPUTOHOMETPUUECKHE TOXK/IECTBA. 2/2
49. ®opmysbl IPUBEACHUS. 2/2
Tema 6.3 Conep:xanue yueOHOro Marepuasa; 6
TpuroHomerpuveckne 50. Tpuronomerpuyeckue HyHKIIMH Pa3HOCTH IBYX YTJIOB. 2
(GYHKIIUM pa3HOCTH JIBYX 51. Tpuronomerpuueckre GyHKINNA JBOMHOTO U TOJOBHHHOTO YyIIIA. 2
YTJIOB. JlaGopatopHble pabOoThI —
Tpuronomerpuieckue IIpakTnyeckne padoThl: 2
(yHKIMK IBOHHOTO 1 52. IIpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUYECKIX 2
MOJIOBUHHOTO yTJIa BHIP@KCHIA.
Tema 6.4 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE: 4/2
Tpuronomerpuueckue 53. CpoiicTBa 1 rpapuku GyHKIHHI y = cos X, y = sin X. 2/2
(GyHKINH, UX CBOWCTBA U 54. CpoiicTBa 1 rpaduku QyHKINN y = tg X, y = ctg X. 2
rpaduKu JlaGopaTopHble paboThI -
IIpakTnyeckune padoThI: -
Tema 6.5 IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHME: 4/4
Omnucanne nNpousBOACTBEHHBIX | 55. Mcnonp30BaHHe CBOMCTB TPUTOHOMETPUYECKUX (DYHKIIMH B 2/2

OK-03, OK-04,
[IK1.1.
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MIPOIIECCOB C TOMOIIBIO
rpaduKoB (PYHKIHI.
[IpeobpazoBanue rpadukoB

npodeccroHaIbHbIX 3a1adax. CrkaTHe U pacTsbkeHHe TpaduKoB
TpuroHomerpuyeckux ¢pynkuuii. [IpeodpazoBanue rpaduxon
TPUTOHOMETPHYECKHUX (DYHKIHUI.

TPUTOHOMETPUUYECKUX JIaGopatopHbie pabOThI —
yHKImii. IIpakTuyeckue padboTwl ¢ npogheccuonaIbHO-0OpUESHMUPOBAHHBIM 212
cooeprcanuem:
56. [IpeoOpazoBanue rpa)uKOB TPUTOHOMETPUUICCKUX ()YHKITHM. 2/2
Tema 6.6 Conep:xanue yueOHOro MarepuaJa; 4
OOparnble 57. O6parHble TpUrOHOMETpHUUECKHE PyHKIIUU. VX CBOMCTBA 1 2
TPUTOHOMETPUYECKHUE rpauKH.
Gynxun JlaGopartopHbie paboThI —
IlpakTHyeckne padoThl: 2
58. Pemenue 3a1a4 Ha BBIYHCIICHUE 3HAYEHUI OOpaTHBIX 2
TPUTOHOMETPHYECKHUX (YHKIIHIA.
Tema 6.7 Conep:xanue yueOHOIro MarepuaJa; 10
Tpuronomerpuueckue 59. [IpocrTeiinie TPUrOHOMETPUYECKHE ypaBHEHHS. MeTO bl 2
yYpaBHEHHsSI 1 HEPAaBEHCTBA pelIeHus.
60. Crio>xHBIE TPUTOHOMETPUIECKHE YPAaBHEHHUS. METOIbI PEIICHNSI. 2
61. [IpocTeiinie TPUrOHOMETPUYECKHE HEPABEHCTBA. 2
JlabopaTopHbIie paboThI —
IlpakTHyeckne padboThl: 4
62. Perenne npoctelinx TPUrOHOMETPUUYECKUX YPABHEHUH. 2
63. PerieHne CioKHBIX TPUTOHOMETPHUECKUX YPaBHEHHH. 2
Paznen 7. KommiiekcHbie yncia 8/6 OK-01
Tema 7.1 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/ICPKAHNE: 6/4
KommiekcHeie uncna 64. I[NorsTre KoMIIeKCHOTO yuciia. ConpsoKeHHbIE KOMIUIEKCHBIE 212
qucia, MOIYJIb U apTyMEHT KOMIUIEKCHOTO yrcia. Popma 3anucu
KOMILUIEKCHOTO YHcia (TeoMeTpuyecKasi, TPUrOHOMETpHYECKasl,
anreOpanyeckas).
65. Apudmerndeckne TEHCTBHSI ¢ KOMITICKCHBIMH YHCIIAMH. 2

JlaGopaTopHble pabOoThI
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IIpakTuyeckue padboTwl ¢ npogheccuonaIbHO-0OpUESHMUPOBAHHBIM
cooeprcanuem:

2/2

66. Pemenue 3amay Ha IEHCTBUA C KOMIUIEKCHBIMHI YUCIIAMU B 2/2
anrebpandeckoii hopme.
Tema 7.2 Conep:xanue yueOHOro MarepuaJa; 2/2
[IpuMeHeHne KOMILIEKCHBIX JlaGoparopHbie paboThI —
qucen IIpakTHyeckue padoThl ¢ HpodeccuoHanbHO-OpUEHMUPOBAHHBIM 212
cooepicanuem:.
67. BeinoiHeHne pacueToB ¢ MOMOUIBI0 KOMIUIEKCHBIX YHCEIL. 212
[Tpumeps! UCIIONIB30BaHUS KOMITJIEKCHBIX YHUCEN B CIIELl. IPEIMETHBIX
JTMCHIUTUINHAX.
Pa3nea 8. IlpousBognas GpyHKIUH, ee IPUMEHEHHE 36/6 OK-01, IIK 1.1.
Tema 8.1 Conep:xanue yueOHOro MarepuaJa; 8
[TonsTue npenena GyHKUUH. 68. Omnpenenenre YUCIOBOM MOCIIEIOBATEILHOCTH M CIIOCOOBI € 2
[TonsiTHE MPOU3BOIHOI. 3amanus. [lonsarue npegena GyHKIMU HAa OECKOHEUHOCTH U B TOUKE.
69. IlonsaTue Npon3BOAHON. AITOPUTM HAXOKICHHS IIPOU3BOJIHOMN 2
110 OTIPEJICIICHUIO.
JlaGopaTopHbIie pabOThI —
IIpakTnueckune padoThi: 4
70. Pemenne 3a/1a4 Ha BBIYHCIICHHUE TIPEAETIOB (DYHKITHH. 2
71. Pemenue 3a1a4 Ha HAXOXKACHUS TIPOU3BOTHOM 110 ONPEIEIICHHIO. 2
Tema 8.2 Conep:xanue yueOHOro MarepuaJa; 4
IIpaBuia 72. IlpaBuna quddepeniponanus. Tabnuma Npou3BOAHbIX. 2
g depeHInpOBaHHUSL. JIaGopatopHble paboThI -
Tabmuia npoM3BOHEIX. IIpakTnyeckue padoThl: 2
73. IuddepeHurpoBanue 31eMEHTapHBIX (DYHKIHIA. 2
Tema 8.3 Conep:xkanue y4ye0OHOro MaTepuaJa: 4
[TponsBoaHas CIIOXKHOM 74. Tloustre cinoxuor Gpyaxumu. [TponsBoaHas CIOKHON QYHKIIMH 2
yHKIMHK JlabopaTopHbie pabOTHI —
IIpakTnyeckune padoThI: 2
75. lnddepennupoBanue cioxHbIX QYHKINH. 2
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Tema 8.4 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COJIePKAHUE: 8/4
['eomerpuueckuii cMbIca 76. T'eoMeTprYeCKHiA CMBICI TPOU3BOTHON (DYHKITMU. Y paBHEHUE 2
MIPOU3BOTHOM KacaTelbHOU K rpaduky GyHKIUU. AJTOPUTM COCTABIICHUS
Bropas npousBoaHasi. ypaBHEHUS KacaTeIbHOU.
DuU3HYECKUI CMBICIT 77. Bropas npousBoaHas. ®u3ndeckuid (MEXaHUIECKUI) CMBICT 1-i 212
MIPOU3BOAHOM B 1 2-i1 MPOU3BOJTHOM.
npodeccuoHalbHBIX 3aa4ax JlabopatopHbie pabOThI —
IIpakTuyeckue padboTwl ¢ npogheccuonaIbHO-0OpUESHMUPOBAHHBIM 4
cooeprcanuem:
78. I'eomMeTprUeCcKHii CMBICI TPOU3BOIHON (DYHKIIMU. Y paBHEHUE 2
KacaTeJIbHOMN.
79. Bropas npousBoaHas. ®usndeckuii (MeXaHUIECKUI) CMBICIT 1-i 2/2
1 2- MPOU3BOJTHOM.
Tema 8.5 Conep:xanue yueOHOro MaTepuaJa; 4
MOoHOTOHHOCTE DYHKIIMH. 80. Bozpacranue u yObiBaHHE QYHKIUH. BBITYKIOCTh (BOTHYTOCTB) 2
Touku 3KCTpEMYyMa (YHKIMK Ha OTpe3Ke. DKCTpeEMYMBI (D YHKIIMH, TOUYKH Ieperuda.
JlaboparopHbie pabOTHI —
IlpakTHyeckne padoThl: 2
81. Pemenue 3a1a4 Ha MOHOTOHHOCTb (DYHKITMH, TOYKH SKCTPEMYMA. 2
CamocrosTenbHas (BHeayIuTOpHas) paboTa oOydaromuxcs —
Pa6ora c ucrounukom. Perenne 3anad.
Tema 8.6 Coaep:kaHue y4eOHOro MaTepuasa; 4/2
Uccnenoanmne GpyHkumii u 82. VccnenoBanue GyHKIIUU C TOMOIIBIO TPOU3BOTHON U 2
MOCTPOCHHE TPAPUKOB MMOCTPOCHHE TPA(UKOB.
JIaGopatopHble paboThI
IIpakTuyeckue paéoThl ¢ podeccuoHanbHO-OPUESHMUPOBAHHBIM 212
cooeprcanuem:
83. UccnenoBanne QyHKITUHU C IIOMOIIBIO TPOU3BOTHOM 1 2/2
OCTpOeHHE IpauKOB (110 AITOPUTMY).
Tema 8.7 Coaeprxanue y4eOHOIro MaTepuasa; 4
Hamnbonpmee 1 HanMeHbIIEE 84. HaxoxeHue HauOobIIero ¥ HAMMEHBIIET0 3HaUeHUH (yHKITUI 2
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3HaueHUs! QyHKIUU

Ha OTPE3KE.

JlaGopaTopHbIie paboThI

IpakTnyeckune padoThi: 2
85. HaxoxieHrne HanOoJIbIIero 1 HAMMEHBIIIETO 3HaYCHUH (DYHKIIHI 2
Ha OTpe3Ke (110 aJITOPUTMY).
Pazjnen 9. [lepBoodpasnas pynkuuu. MarerpaJ. 12 OK-01, 11K 1.1.
Tema 9.1 Coaeprxkanue y4eOHOI0o MaTepuaJia; 4
[TepBooOpasHast GyHKITUH. 86. [Tonstue uaTerpupoBanus. [lonstue nmepBooOpa3zHoO 1 2
Heomnpenenennslii MHTErpa ¥ | HeompeaeneHHoro naterpaia. CoiictBa uHterpanos. Tabmuma
€ro CBOICTBA. WHTETPAJIOB.
JlabopaTopHbie paboThI —
IpakTnyeckne padoThI: 2
87. HaxoxxieHre HeonpeeIeHHOT0 HHTETpaIa. 2
Tema 9.2 Conep:xanue yueOHOro Marepuasa; 8
OnpeneneHHblil HHTErpai v 88. [lonstue onpenenénnoro uarerpana. opmyna Herorona— 2
€ro reOMEeTPUUYECKHUIl CMBICII. JleitOHuna.
®opmyna Herotona- 89. 'eomMeTpHYeCKHiA CMBICIT OTIPEACICHHOTO HHTETpaia 2
Jleitbnuma. JlabopaTopHbie pabOThI —
IIpakTnyeckue padoThl: 4
90. Brruucnenue onpeaeneHHbIX HHTETPAJIOB. 2
91. BeruuciieHre IO 1A KPUBOJIMHEHHOW (DUTYPHI. 2
Pasnen 10. KoopanHathl M BEeKTOPHI. 10/6 OK-01, OK-03,
Tema 10.1 Conep:kaHue y4eOHOro MaTepuasa; 4/2 OK-06, OK-07,
JlekapTOBbI KOOPAMHATHI B 92. JlexapTOBbI KOOPMHATHI B IIPOCTPAHCTBE. PaccTosHre MEX Ty 2 IK 1.1.
npoctpaHcTBe. PaccrosiHue nByMst Toukamu. KoopimHaThl cepeIHbl OTPE3Ka.
MEXNY IByMs TOUKaMHU. JlaGoparopHble pabOThI -
Koopannarer cepenunst IIpakTH4eckune padboThl ¢ npogheccuonanbHo-OpuUeHmMUPOCaHHbIM 2/2
OTpE3Ka. cooepacanuem:
93. Pemenue npocTelmmx 3a/1a4 B KOOPAUHATAX. 2/2
Tema 10.2 Coaep:kaHue yue0HOro MaTepuaa 4/2
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BekrTopsl B mpocTpaHCTBE. 94. BekTopsbl B IPOCTPAaHCTBE. Y0 MeX Ay BekTopamu. CkansipHOe 2
VYT0I1 MEXIy BEKTOPAMH. IPOU3BEACHUE BEKTOPOB.
CkansipHoe pou3BecHNE JIaGopatopHbie pabOTHI -
BEKTOPOB IIpakTnyeckue padoThl ¢ npogheccuonanbHO-OpUeHMUPOCAHHBIM 212
cooepicanuem:
95. JleiicTBus C BEKTOpaMH, CKaJSIPHOE TPOM3BEACHUE BEKTOPOB. 212
Tema 10.3 Coaep:xanue yueOHOro Marepuasa; 2/2
IIpakTuko-opueHTupoBanuble | JlabopaTtopHbie pabOTHI -
3a/1a4¥ Ha KOOPJAWHATHON IIpakTHuyeckue padoThl ¢ npogeccuonanbHO-OpUEeHMUPOBAHHBIM 212
IJIOCKOCTHU cooepicanuem:
96. Pemenue 3a1a4 Ha KOOPJAUHATHOM TUIOCKOCTH. 2/2
Pa3nen 11. [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 10 OK-01, OK-03, OK-05
Tema 11.1 Coaep:xanue yueOHOro MarepuaJa; 2
OCHOBHBIE TIOHATHS 97. Ilpenmer crepeomeTpru. OCHOBHBIC MTOHATHUS (TOUYKA, MPsMas, 2
crepeoMeTpur. PacnonoXeHue | miocKocThb, MpoCcTPaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
NPSIMBIX U IJIOCKOCTEH B [Nepecekaromimecs, mapajuieIbHbIC U CKPEUIMBAOIIUECS MPSIMBIE.
IIPOCTPAHCTBE. [Tpu3HAK M CBOWCTBO CKPEUTMBAOIINXCS MPSIMBIX.
JlaGopatopHble paboThI —
IIpakTnyeckue padoThI: -
Tema 11.2 Coaeprxanue y4e0HOIo MaTepuaJia; 2
[MTapannenbHOCTh IPSMBIX, 98. [NapannenbHbIe TpsMast ¥ IIIOCKOCTh. Onpenenenne. [Ipu3Hak. 2
NPSIMOH U TIOCKOCTH, CoiicTBa (¢ noKa3arenbcTBOM). [lapaiienbHble MIIOCKOCTH.
IUIOCKOCTEMN. JlaGoparopHbie paboThI -
IIpakTHyeckue padoThl: -
Tema 11.3 Coaeprxanue y4eOHOIo MaTepuasa; 6
[TeprieHAMKYIAPHOCTB 99. [lepnienaukynspHsle npsimble. [lapamienbHble MpsMbIe, 2
NPSIMBIX, TPSAMON U MEPIIEHIUKYISIPHBIE K IJIOCKOCTH. [Ipu3HaK MepneHIuKyIIPHOCTH
IUIOCKOCTH, IJIOCKOCTEM. npsMoil U TutockocTH. [leprneHaAuKyIIpHOCTh NPSAMBIX, IPIMOM 1
Teopema o Tpex IUIOCKOCTH, TIJIOCKOCTEH.
NEPIECHIUKYIIApax 100. ITepnenaukyssip 1 HakJoHHAas. [leprneHaAuKyIsIpHbIE TNIOCKOCTH. 2
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[Ipu3Hak nepneHIuKyIIpHOCTH II0ckocTell. PaccrosiHus B
IIPOCTPAHCTBE.

JlaGopaTopHbIie pabOThI

IIpakTHyeckne padoThl: 2
101. Pemenue 3a1a4 Ha NEPIECHAUKYIIPHOCTD MPSIMBIX, IPSIMOH U 2
IJIOCKOCTH, TJIOCKOCTEH.
Pazgen 12. MHOTOrpaHHMKH U TeJIa BPallleHHUS]. 20/8 OK-01, OK-05
Tema 12.1 Coaep:xanue yueOHOro Marepuasa; 2
[TonsiTie MHOTOrpaHHUKA. 102. ITonsiTie MHOTOTpaHHUKA. Ero 371eMEeHTHI: BEpIINHBI, pedpa, 2
DeMeHTHI U BUJIbI rpanu. J{uaronans. Cedenue. Boinykiibie U HEBBITYKIIbIC
MHOTOTPaHHHUKOB. MHOTOTPaHHHKH.
[Tpu3ma, ee cocTapmsIOLIHUE. [Tonstue npusmel. Ee ocHoBanus u 6okoBble rpaHu. Boicota
Buns! npusm. npusmsl. [Ipsamas n HakiionHas npusma. [IpaBunbHas npusma. Ee
CeueHue.
JlaGopaTopHbIie pabOThI —
IIpakTHyeckue padoThl: —
Tema 12.2 Conep:xanue y4eOHOro MarepuaJa; 2
ITupamuna, ee cocrasisromue, | 103. [Tupamuna u ee anementsl. Cedenne nupamusl. [lpaBunbHas 2
ceuenue. [IpaBunbHas nupaMpa. YcedeHHasi mupamuia
npaMua. Y CeueHHas JIaGoparopHbie pabOThI -
TMpaMnia. IIpakTHyeckue padoThl: —
Tema 12.3 Coaeprxanue y4e0HOIo MaTepuaJia; 6
ITonuast, OoxoBas 104. ITnomans 6OKOBOH M MOJTHON MOBEPXHOCTH H 00bEM MTPHU3MBI, 2
MOBEPXHOCTh U 00BEM MTUPAMHIBI.
TIPU3MBI, TAPAMH/TBI. JlabopatopHbie pabOTHI -
IIpakTnyeckue padoThI: 4
105. Pemenue 3ama4 Ha HaXOXKAECHUE VIO OOKOBOU M IMOJIHON 2
MTOBEPXHOCTH U 00beMa MPU3MBI.
106. Pemenue 3ama4 Ha HaXOXKACHUE VIO OOKOBOU U IMOJIHON 2
MTOBEPXHOCTH ¥ 00beMa MUPAMUJIBI.
Tema 12.4 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/ICPKAHNE: 4/4
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Hunmuaap u ero
cocrasiromue. [Lmomans
MOBEPXHOCTU U 00BEM.

107. Hunmunnp u ero snmeMeHThl. CeueHue IMuInHIpa (mapauiesibHOe
OCHOBaHUIO U ocu). Pa3zBepTka munmuuapa. [lnomaas mOBEpXHOCTH U
o0BbeMm.

2/2

JlaboparopHbie pabOTHI

IIpakTuyeckue padoThl ¢ npodeccuoHanbHO-OpUEHMUPOBAHHBIM 212
cooepicanuem:
108. Pemenue 3a1ay Ha HAXOXKACHUE TUIOIAAN TOBEPXHOCTHU H 212
o0bema.
Tema 12.5 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE! 4/4
Konyc. Yceuennslii konyc, ux | 109. Konyc u ero snementsl. CedeHne KoHyca (apauieiabHoe 212
cocrapisitornue. [lromans OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPIINHY), KOHUUECKUE CEUECHHUS.
MIOBEPXHOCTHU U 00BEM. Pa3BepTka koHyca.
JlabopaTopHbie pabOThI —
IIpakTHyeckue padoThl ¢ HPopeccuoHanbHO-OpUESHMUPOBAHHBIM 2/2
cooepicanuem:
110. Pemenne 3a1a4 Ha HaXOXKICHUE TIIOMIATN TTIOBEPXHOCTH U 2/2
o0beMa.
Tema 12.6 Conep:xanue yueOHOIro MarepuaJa; 2
[ap u chepa. [Tnomans 111. Illap u cepa. [Tnonianp NOBEPXHOCTU U 0OBEM. 2
MOBEPXHOCTH M 00BEM. JIaGoparopHbie pabOThI -
IIpakTHyeckue padoThl: —
Pa3nea 13. MHokecTBa. Jy1eMeHThI TeOPUH Ipados. 4 OK-01
Tema 13.1 Conep:xanue yueOHOro MarepuaJa; 2
MHoxecTBa. 112. Onepanuu ¢ MHOKecTBaMu. [loHsTHe Tpada. Cesi3HBIN rpad, 2
Omnepanmu ¢ MHOKECTBaAMH. JIepeBo, IIMKJ rpad Ha MIOCKOCTH.
I'padmr. JlaGopartopHbie pabOTHI
IIpakTnyeckne padoThI:
Tema 13.2 Coaeprxanue y4eOHOIo MaTepuaJia; 2
Pemenwne 3anay. MHOkecTBa, | JlabopaTropHbie paObOTHI -
I'padbl 1 UX IPUMEHEHUE. IpakTHYecKue paGoThl: 2
113. Pemenwne 3agau. MuoxecTBa, [ padbl 1 ux mpuMeHeHHe. 2
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Paznen 14. JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEIA.

8/4

OK-01, OK-04, OK-05

Tema 14.1 Conep:xanue yueOHOro MarepuaJa; 4/2
OCHOBHbBIC TOHATHUS 114. TlepecTtanoBkH, pa3melieHus, couetanusi. COBMECTHBIE U 2
KOMOWHATOPHKH. HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEpOSATHOCTU CyMMbI COOBITUH.
CobbITHE, BEPOSITHOCTh YcioBHas BEpOSTHOCTh. 3aBHCUMBIC M HE3aBUCUMBIE COOBITHS.
coObITHs. CrioXXeHne u Teopembl 0 BEpOSITHOCTH NMPOU3BEICHHS COOBITUH.
YMHOKEHUE BEPOSTHOCTEH. JlaGopatopHbie pabOoThI -
BeposrHocTs B IIpakTuyeckue padboTwl c npogheccuonHaIbHO-0OpUESHMUPOBAHHBIM 2/2
HpO(beCCI/IOHaJ'IBHBIX 3aJadax codepmanuem;

115. BeposTHOCTB B TPOPECCHOHAIBHBIX 3aa4ax. 2/2
Tema 14.2 Coaepixanue y4eOHOIro MaTepuasia; 2
JluckpeTHas ciydaiiHas 116. Bunasl cnyvaitabix BenuduH. OnpeneneHue JUCKPETHON 2
BEJIMYMHA, 3aKOH e CIIy4aiiHOH BEJIMYMHBI. 3aKOH paclpeeseHus AUCKPETHOM
pacrpeeNeHus. ClIy4aiiHOH BennYuHbl. Ee 4iClioBbIe XapaKTepUCTHKHU.

JlabopaTopHbie pabOThI —

IIpakTnyeckue paéorThbl: -
Tema 14.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUeE! 2/2
3ajaun MaTeMaTUYeCKOn 117. Bapuanuonssiii psj. [IoJUron 4acToT U rucTorpamma. 212
CTaTUCTUKH. CraTucTuueckue XapakTepUCTUKU psAJia HAOII0AaeMbIX JTaHHBIX.

[lepBruunas 00paboTKa CTAaTUCTUYECKUX JaHHBIX. [ paduueckoe ux

npencrasieHne. HaxoxaeHne cpeqHuX XapaKTepUCTHK,

HaO0J10/1aeMBIX JAHHBIX

JlabopaTopHbIie paboThI —

IIpakTnyeckne padoThI: -
[TpakTryeckas MOTOTOBKA 56
[TpomexyTouHast aTTecTanus: 8 (6)
KOHCYIbMayuu U 3K3aMeH

Bcezo: 234u4aca
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3. VYCJIOBHUA PEAJIM3AIIMM TIPOTPAMMBI OBIIEOBPA3OBATEJILHOM
JUCIHUIIVINHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanuss mporpaMMbl  JUCHMIUIMHBI  TpeOyeT Haiauuusi y4eOHOro KaOHHeETa
«MaremMaTHuKn».

O06opynoBaHue yueOHOro KabuHeTa:

- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY 00YUarOIUXCS;

- pabouee MeCTO IpenojaBarTes;

- KOMIUIEKT y4eOHO-HarJISIIHBIX IOCOOMI B BUI€ METOAMYECKOIO OOECTIEUEHNUS;
- KOMIUICKT 3JIEKTPOHHBIX BUAECOMATEPHAJIOB;

- 3aJJaHUA U1 IPAKTUYECKUX padoT;

- Ipo(heCCHOHATILHO OPUEHTUPOBAHHBIE 3aIaHMS;

- MaTepHabl AJ1s MOATOTOBKU K IK3aMEHY.

TexHuueckue cpeacrBa O6yquI/I${Z

- IEPCOHAJIBHBIN KOMITBIOTEDP C JTUIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;
- TEJICBHU30D.

3.2. Uundpopmanuonnoe odecneyeHue oOyuyenusi. IlepedeHb y4eOHBIX M3AaHMI,
HHTEpPHET-PeCypPCoB, I0NMOJHATEILHON JTUTEPATYPHI.

OCHOBHBIE HCTOYHUKHU,
bammvakoB M.U. Maremaruka: yueOnuk / M.WU. BammakoB. — 2-e m3a. crep.- MockBa :
KHOPYC . 2022. — 394 c. (Cpennee npodeccronanibHoe 00pa3oBaHue).
ISBN 978 — 5 — 406 — 09589 — 8
JlononHuTe ThHBIE UCTOYHHKH;
[Mexnenkuii U.J{. Marematuka: Yueonuk. — M.: Macrepctso, 2017. — 304c.
ISBN 5-294-00055-5
NHdopmaiimoHHbIe pecypesbl:

baspun U.M. Marematuka: y4eOHMK M TNpaKTUKyM s CpeJHEro mnpogecCroHaIbHOIo
oOpaszoBanus / .M. baBpun. — 2-e u3f., nepepad. u nomn. — Mocka: M3narensctBo IOpaiir,
2023. — 568 c. — (IIpodeccuonansHoe obpazoBanme). - ISBN 978-5— 534-17016-0. — Texkcrt:
AIIEKTPOHHBIN//

OopasoBarenbHas miathopma KOpaiir [caiit]/ - URL: https://urait.ru/bcode/532197
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHWA JTUCIIUITJIMHbI

KoHTposis M OIlGHKa pacKpbIBaIOTCS Yepe3 YCBOCHHBIE 3HAHMSA W TNPHOOPETCHHBIC
00y4aromyMMHUCs YMEHHUs, HampaBieHHble Ha (HOpMUpOBaHHE OOIIMX W TMPO(HEeCCHOHAIBHBIX
KomrieTeHIiH. KoMneTeHmn D0KHBI OBITH COOTHECEHBI ¢ MPEAMETHBIMU pe3yiabTaTamu. s
KOHTPOJISI U OLEHKH pe3ylIbTaTOB OOy4YeHHs MpenojaBaTeib BbIOWpaeT (OpPMBI U METOIBI C

y4eTOM MpoQeccuoHANU3aINN 00yUeHHs 110 IPOrpamMMe TUCIUIUIUHEI.

Kox v HanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

Paznen/Tema

THI OLleHOYHBIX
MepOonpUATHH

OK.01 BriGupats crioco6st
peuieHus 3a1a4y
npoQeCCUOHANTBHOM
JIeSITeIIbHOCTH
NPUMEHHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM;

Pasngen 1, Temnr 1.1 IT-o/c, 1.2 TI-o/c,

1.3 IT-o/c, 1.4 T1-o/c.

Pasnmen 2, Temnr 2.1, 2.2 IT-o/c, 2.3 TT-o/c.
Pazpnen 3, Temsr 3.1, 3.2.

Pasznen 4, Temer 4.1, 4.2.

Pazgen 5, Temsr 5.1, 5.2, 5.3.

Pasznen 6, Temnur 6.1, 6.2 IT-o/c, 6.3,

6.4 IT-o/c, 6.5 IT-o/c, 6.6, 6.7.

Pasznen 7, Temur 7.1 IT-o/c, 7.2 I1-o/c.

Paznen 8, Temur 8.1, 8.2, 8.3, 8.4 IT-o/c, 8.5, 8.6 II-
o/c, 8.7.

Paznen 9, Temn 9.1, 9.2.

Pasnmen 10, Temsr 10.1 IT-o/c, 10.2 IT-o/c, 10.3 I1-
o/c.

Paszgen 11, Temsr 11.1,11.2, 11.3.

Pazgen 12, Temsr 12.1, 12.2, 12.3,

12.4 TI-o/c, 12.5 TI-o/c, 12.6.

Paznen 13, Temsr 13.1, 13.2.

Pasnen 14, Temsr 14.1 I1-o/c, 14.2,

14.3 TI-o/c.

OK.02 . Ucnoms3oBath
COBpPEMEHHBIE CPEJICTBA
HIOUCKA, aHAIIN3A U
MHTEPIPETany HHPOPMALUH
¥ uH(OPMAIHOHHBIE
TEXHOJIOTHH JUIS BBIOIHEHHS
3a/1a4 Mpo¢eCCUOHATBHON
IeSTEeIbHOCTH;

Pasznen 1, Temsur 1.1 IT-o/c, 1.2 TT-o/c,

1.3 IT-o/c, 1.4 I1-o/c.

Pasznen 2, Temur 2.1, 2.2 TT-o/c, 2.3 TT-o/c.
Paznen 3, Temnr 3.1, 3.2.

Pasznen 4, Teme1 4.1, 4.2.

Paszgen 5, Temsr 5.1, 5.2, 5.3.

Pa3znen 6, Temnr 6.1, 6.2 I1-o/c, 6.3,

6.4 IT-o/c, 6.5 I1-0/c, 6.6, 6.7.

OK.03 Tlnanuposats u
pea30BbIBATH COOCTBEHHOE
npoecCHOHABHOE H
JMYHOCTHOE Pa3BUTHE,
NpeanpPHHIMATENbCKYO
JIeATEeTbHOCTH B
npodeccronansHo# chepe,
HCII0JT30BaTh 3HAHMS TI0
(huHAHCOBOH

TPaMOTHOCTH B Pa3JIHIHBIX
JKU3HCHHBIX CHTYAIUsX;

Pasznen 1, Temsur 1.1 IT-o/c, 1.2 TT-o/c,

1.3 IT-o/c, 1.4 I1-o/c.

Pasznen 2, Temur 2.1, 2.2 TT-o/c, 2.3 TT-o/c.
Paznen 3, Temsnr 3.1, 3.2.

Paznen 4, Temer 4.1, 4.2.

Paszgen 5, Temsr 5.1, 5.2, 5.3.

Pa3znen 6, Temnr 6.1, 6.2 I1-o/c, 6.3,

6.4 I1-o/c, 6.5 I1-o/c, 6.6, 6.7.

Paznen 10, Temsr 10.1 IT-o/c, 10.2 TT-o/c, 10.3 TI-
o/c.

Pazpen 11, Temsr 11.1, 11.2, 11.3.

OK.04 Ddpekrusro
B3aUMOJIEUCTBOBAThH U
paboTaTh B KOJUIEKTHBE H
KOMaHIe;

Pasgen 1, Temsr 1.1 IT-o/c, 1.2 IT-o/c,
1.3 IT-o/c, 1.4 I1-o/c.

Pa3ngen 3, Temnr 3.1, 3.2.

Pa3znen 4, Temn1 4.1, 4.2.

Paznen 5, Temwr 5.1, 5.2, 5.3.
Pasznen 6, Tems1 6.1, 6.2 T1-o/c, 6.3,
6.4 IT-o/c, 6.5 TI-o/c, 6.6, 6.7.

Paznen 14, Temsr 14.1 IT-o/c, 14.2,
14.3 TT-o/c.

- YCTHBIH OIIpOC;

- GpOHTAIILHBII
OIIpoC;

- OIICHKA
IPAKTHYECKUX padoT
(pemenus
Ka4eCTBEHHBIX,
pacYeTHBIX,
po(heCcCUOHATILHO
OPUCHTUPOBAHHBIX
3a/1a4);

- OIICHKA TECTOBBIX
3aJIaHHI;

- OIICHKA
BBITIOJTHECHHSI
JIOMAIITHUX
CaMOCTOSITEITbHBIX
pabor;

- 9K3aMeH
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OK.05 Ocymectnsars
YCTHYIO ¥ TUCEMEHHYIO
KOMMYHHKAIIHIO Ha
TOCYTapCTBEHHOM SI3BIKE
Poccuiickoit

depepanyu ¢ yueTomMm
0CcOOEHHOCTE! COLNAIBHOTO
U KyJIbTYPHOTO KOHTEKCTA,

Paznen 1, Temsnr 1.1 IT-o/c, 1.2 IT-o/c,
1.3 IT-o/c, 1.4 I1-o/c.

Paznen 11, Temsr 11.1, 11.2, 11.3.
Paznen 12, Temnr 12.1, 12.2, 12.3,
12.4 TI-o/c, 12.5 TI-o/c, 12.6.

Paznen 14, Temsr 14.1 IT-o/c, 14.2,
14.3 IT-o/c.

OK.06 TIpossaTs
TPaXkIaHCKO-
MaTPUOTHUYECKYIO TIO3HUIIUIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE MOBEAECHNE Ha
OCHOBE TPAMITHOHHBIX
00I1IeUET0BECYECKHUX
IICHHOCTEH, B TOM YHCJIC C
Y4ETOM TapMOHHU3AINI
MEKHALIMOHAJIbHBIX

Y MEXPETUTHO3HBIX
OTHOIICHHH, TPUMEHSTh
CTaH/IaPTHI
AHTUKOPPYNLIMOHHOIO
MOBEJCHUS,

Pasngen 1, Temsr 1.1 IT-o/c, 1.2 TI-o/c,

1.3 IT-o/c, 1.4 T1-o/c.

Paznmen 10, Temsr 10.1 IT-o/c, 10.2 IT-o/c, 10.3 I1-
o/c.

OK.07 ConeiicrBoBaTs
COXPaHEHHIO OKpYKaromei
Cpenbl, pecypcocOepeXeHHIO,
MPUMEHSATH 3HAHUSA 00
W3MEHEHHH KJINMATa,
MIPUHITUIEI OEpeKITUBOrO
MPOU3BOJICTBA, 3P (PEKTUBHO
JIeHICTBOBATH B
Ype3BbIYAHBIX

CUTYaIUSIX;

Paznen 1, Temnr 1.1 IT-o/c, 1.2 IT-o/c,

1.3 IT-o/c, 1.4 I1-o/c.

Pasnen 10, Temsr 10.1 IT-o/c, 10.2 TT-o/c, 10.3 TI-
o/c.

I1IK 1.1. ®opmuponats
aITOPUTMBI Pa3pabOTKK
IPOrpaMMHBIX MOJTyJIEH B
COOTBETCTBHH C TEXHUYECKHM
3a/IaHUEM.

Pasznen 1, Temsur 1.1 IT-o/c, 1.2 TT-o/c,

1.3 IT-o/c, 1.4 I1-o/c.

Paznen 2, Temur 2.1, 2.2 IT-o/c, 2.3 IT-o/c.

Paznen 8, Temur 8.1, 8.2, 8.3, 8.4 IT-o/c, 8.5, 8.6 I1-
o/c, 8.7.

Pa3znen 10, Temsr 10.1 IT-o/c, 10.2 IT-o/c, 10.3 II-
o/c.

- OLIEHKA
MPaKTUYECKUX paboT
(pemeHus
Ka4yeCTBEHHBIX,
pacUeTHBIX,
npodeccroHalbHO
OPHEHTHPOBAHHBIX
3a/1a4).
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YTBEPXIAIO

MN.0. ®amunus /
« » 20 I.

JUCT PETACTPALINA PI?.M}EHEHPH?I
PABOYEHU ITPOI'PAMMBI YYEBHOU JUCIUIIJIMHbI

(HaumeHnosanue OUCYUNIUHbL / MOOYIS)

10 HAITPABJICHUIO MTOATOTOBKH / CIICIIUATBHOCTH / Ipodeccruu

(KOO U HaUMEeHOBAHUe HANPABIEHUst NOO20MOBKU / cneyuaibHocmu / npogheccuit)

(rox Habopa , bopma oOyueHus )

Ha20 /20 y4eOHbIii roa

B npumepnyro/pabouyto nporpammy Y/l BHOCSTCS ClEAYIONIHE U3MEHEHHS:

Howme Howmepa sucros
. . OcHoBaHue
p Pasnen npumepHoii/paboueit AHHYJIH-
3aMEHCH- JUTS. BHECCHUS
n3Me- MPOTrpaMMbI (ITYHKT) HOBBIX | POBaHHBI .
HBbIX U3MCHCHUU
HEHHUS X

PaccmoTpen Ha 3acejaHUM  TIPEIMETHO-ITUKIIOBON KOMUCCUH

IIPOTOKOJI OT « » 20 1. Ne

(doadxcHoCmY) (noonucs) (U.0. Damurus)
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