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[Iporpamma y4eOHOM MUCHMIUIMHBI pa3paboTaHa Ha OCHOBE (eliepaabHOIO
roCyJapCTBEHHOTO 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.)
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CannukoBa Enena IOppeBHa, mpemogaBaTellb BhICIHICH KBaTU(PUKAIMOHHON
KaTerOpuHu;

CubararyminHa OxkcaHna KamunneBHa, MIPEIoIaBaTelb nepBo

KBATM(PUKAIIMOHHON KaTeropuu;
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JHUCUUTIINH
[Tpotoxon Ne 10 ot «08» 06. 2023 T
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AHHOTALIUA
NMPOorpamMmel 0011e00pa30BaTeILHOM Y4eOHOM IMCIUTIIHHbI
OVYI1.04 MaTemaTtuka
CHEIUATbHOCTH:
15.02.08 TexHos0THSI MAIIUHOCTPOCHUS
10 IPO(UITIO MexHoI02UYeCKUL

PaGouass mporpamMma y4eOHOM IMCHUILIMHBI pa3padoTaHa HAa 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
UHCTUTYT pa3Butus oOpazoBaHus» (OPI'AY «DUPOy»). IIporokon Ne 13 ot 29
ceHTsi0ps 2022r.

IIporpamma BKJIIOYaeT B ceOsi:

- MacnopT pabouel mporpaMmmbl 00111€00pa30BaTENbHON YUeOHON AUCIUILIUHEI;

- CTPYKTYPY H coJiepKaHHue 00111e00pa3oBaTeIbHON YIeOHOM TUCIUILUIHHBI,

- YCJOBHS peaiu3aluu pabouyell mporpaMmbl 00111€00pa3oBaTeIbHON yueOHOM
TUCITUTITHBL;

- KOHTpPOJIb U OIIEHKA pe3yJbTaTOB OCBOEHHUS OOIIE00pa30BaTENbHON Y4eOHOM
JACHUTIIAHBI.

O0béM oOpa3zoBaTeIbHON YyuyeOHOUM Harpy3ku oOydaromerocs - 248
4acoB, B TOM YHUCJIE:
o0si3aTeNIbHOM  ayJAMTOpPHOM ydeOHOM Harpy3ku oOydaromierocss 234 yaca,
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
poecCHOHaNTbHO-OPUEHTUPOBAHHOE COJIEPKaHUE) 56 4acoB, CaMOCTOSITEIIbHON
ayIMTOpHON paboThl oOydaromierocs: ) 4acoB, KOHCYJIbTAllUA § YacOB, dK3aMeEH 6
4acoB.

DopMa MPOMEKYTOYHOM ATTECTAUMN — DK3aMEH

HaumeHnoBanue pa3acjioB ITMCHUIIIIMHBIL
Pasnen 1. IloBropeHne Kkypca MaTeEMaTUKH OCHOBHOMW IIIKOJIBI.

Paznen 2. Crenenu u kopHu. CTeneHHas QyHKIUS.

Paznen 3. YpaBHeHUs U HEpaBEHCTBA.

Paznen 4. IlokazarenbHas QyHKIUS.

Paznen 5. Jlorapudmer. Jlorapudmuueckasi GpyHKITHS.

Paznen 6. OcHOBBI TpUroHOMeTpuu. TpUroHoMeTpuyeckre QyHKIHH.
Pasznen 7. KommuiekcHele uncia.

Paznen 8. IlpousBonHas GpyHKIMH, €€ TPUMEHEHHE.

Paznen 9. IlepBooOpa3znas ¢pynkumuu. MaTETpa.

Paznen 10. KoopauHaTs! 1 BEKTOpHI.

Paszpnen 11. [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE.

Pa3znen 12. MHOrorpaHHuKY U Tea BpaLLEHUS.

Paznen 13. MHuoxecTBa. DneMeHThl Teopuu rpadoB.

Paznen 14. DnemMeHThl KOMOMHATOPUKH, CTATUCTUKU M TEOPUU BEPOSITHOCTEH.



COJIEPYKAHUE

CTp.
OO01ast xapakTepucThuKa padoyeil mporpaMmbl 3)
o01reo0pa3oBaTeILHON TUCITUTLTAHBI
CtpykTypa u comepxanue o0meodpa3oBaTeaIbHON JUCIIUTLUIAHB 23

YcnoBus  peanmzandd  TporpaMmbl - o0mieoOpazoBartenbHON 39
JTUCIUTUTAHBI
KoHTpob 1 O1IeHKA pe3yJIbTaTOB OCBOCHUS JAUCHUILIAHBI 40



1. OBILIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

O6meoopa3oBarenbrHas nuctuiminHa «OY 11.04 MaTtemaTukay sSBIISETCS 00sS3aTeIbHON 9acThIO
o0m1eo0pa3oBaTeIbHOTO UKIIA 00pa3zoBaTenbHON porpamMmbl B cooTBeTcTBrM ¢ PI'OC CIIO no
crermanbrocTd 15.02.08 TexHOMOTHS MAIIMHOCTPOCHHUS TEXHOIOTHYECKOTO MPOMUIIs, peaan3yemMoii Ha
0a3e OCHOBHOT'O 00IIIero 00pa30BaHMS.

[Iporpamma pa3paborana Ha ocHoBaHuu TpeboBanuii DPI'OC cpemnero o6IIETO
oOpaszoBanus. Ha msyuenue gucumrummael OY/II1.04 «MaremaTtika» Ha yriiyOJeHHOM ypOBHE
orBoauTCcs 248 vacos.

1.2, Ileau v nJiaHUpyeMble pPe3yJibTAThbI OCBOEHHS M CUMIIJIMHBI:

Coneprxanue MIPOTPaMMBbI 0011e00pa3oBaTEIHLHOM JTUCIIUILIAHBI OV II1.04
«MaremaTuka» HampaBiIeHO Ha JOCTHXKEHHE pPE3YJIbTaTOB €€ H3y4YeHUs B COOTBETCTBUU C
tpeboBanusiMu ®I'OC COO ¢ yuerom npodeccuonanbuoit HanpasiaeHHocTd OI'OC CIIO.

1.2.1. lenu u 3a71a4M JTUCHUILIHHBI:

Copmepxanne  mporpammbl  oOmieoOpaszoBarenbHoi — aucuuruimabel  «OYI1.04
MaremaTuka» HallpaBJIEHO Ha JOCTUKEHUE CIEAYIOLUX PE3YIbTaTOB!

* YMEHHE OIEepUpPOBaTh MOHATHAMMU: OIpENEIEHUEe, aKCHUOoMa, Teopema, CJEJCTBHE,
CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIbHBIE (DOPMYITHUPOBKH; yMEHUE (HOPMYITHPOBATH
o0paTHOE W NPOTUBOIOJIOKHOE YTBEP)KACHUE, NPUBOIUTH IPUMEPbl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ] MAaTeMaTUYeCKOM HMHIYKLMHU; MPOBOAUTH OKA3aTENIbHBIE PACCyKICHUS
IPY PELICHUH 3a/1a4, OLIEHUBATh JIOTHUYECKYIO IPABUILHOCTb PACCyKICHUM;

* yMEHHE OIEpUPOBATH MOHATUSIMH: MHOXXECTBO, IIOAMHOXECTBO, OIEpallMi HaJ
MHOXECTBaMH; yYMEHHUE HCII0JIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH ammapar Jjs OINUCAHUSA
pEeaIbHBIX NPOLIECCOB U SIBICHUW M MpPU PEIICHUHU 3a/ad, B TOM YUCIE U3 JIPYIHX Y4eOHBIX
IIPEIMETOB;

* YMEHHME OINEepUpOBaTh MOHATHUAMHU: Tpad, CBSA3HBIA rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 33/aBaTh M ONMCHIBaTh Ipadbl PazIUUHBIMU CIIOCOOAMM; HCIOJIb30BATh
rpadsl Ipy peleHuy 3aaay;

* yMeHHe CBOOOJHO OINEpPUPOBATH MOHATHUAMHU: COYETaHHME, IE€PECTAaHOBKA, YHUCIIO
COUYETaHMM, 4YMCIO NepecTaHOBOK, OMHOM HbIOTOHA; yMeHHE NpPUMEHATh KOMOWHATOPHBIE
(baxThl U pacCy>KIEHMs Ul PEeLIeHUs 3ajay;

* YMEHHUE OIEepUpPOBaTh MOHATUSIMM: HATYpaJbHOE YHUCIO, II€JI0€ YUCJIO, OCTATOK IIO
MOJZYJIIO, PallMOHAIbHOE YMCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX, LIEIBIX,
pallMOHATIbHBIX, JEWCTBUTENBHBIX YHCEN, YMEHHE HCIOJb30BaTh MPHU3HAKU JEIUMOCTH,
HalMEHbIIMKA OOIMHA JenuTenh M HauMeHblllee ofliee KpaTHoe, anroputM EBkiauna npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3IMYHbIMU O3UIIMOHHBIMHA CUCTEMAaMH CUMCIICHUS;

* YMEHHE CBOOOJHO ONEPUPOBATh MOHATUSAMH: CTENEHb C IIEJIbIM MOKa3aTelleM, KOPEHb
HATypaJIbHOM CTENEeHM, CTENEeHb C PAalMOHAJIbHBIM MOKa3aTelleM, CTENEeHb C JIEHCTBUTEIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNeM, Jorapu(m 4ucia, CHHYC, KOCUHYC W TaHT'€HC MPOHU3BOJILHOTO
YHCIa,

* yYMEHHE OIEepUpOBaTh MOHATUAMU: TOXIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa ypaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTh YpPaBHEHHUH,
HEPABEHCTB M CHCTEM, palMOHAJbHbIE, HPPALMOHAIBHBIE, I10Ka3aTeIbHbIE, CTEICHHBIE,
jorapuMuyueckre, TPUrOHOMETPUUYECKNE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE PelliaTh
YPaBHEHHUs, HEPABEHCTBA M CUCTEMBI C IOMOILIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPaBHEHUS,



HEPaBEHCTBA M CHUCTEMBI C TapaMETPOM; MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peLIeHHs] MaTEMaTUYECKUX 3a/1ad U 3a/1a4 U3 pa3In4YHbIX 001acTe HAayKHU U pealbHOM KHU3HM;

* YMEHHE CBOOOJHO ONEpPHPOBATH MOHATHAMH: rpaduk (yHKIMH, oOpaTHas (QyHKIMS,
KoMno3uuus QyHKUMH, JUHEHHas QyHKUus, KBaapaTU4yHas (YHKLUSA, CTeNEeHHass (YHKLUUSA C
HEeNbIM  [OKa3aTeleM, TPUTOHOMETpUYeckre (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIIMH, TTOKa3aTeabHas W jJorapudmMuueckas QyHKIMH; YMEHUE CTPOUTh rpaduku QyHKIUH,
BBINOJIHATH MPe0OpazoBaHus rpaduKoB PyHKIIHIA;

YMEHHUE UCII0JIb30BaTh rpauky (GyHKIMN A7 U3y4EeHUs IIPOLIECCOB U 3aBUCUMOCTEN IIpH
peLIeHNHN 3334 U3 APYruX Y4eOHBIX IMPEAMETOB U M3 PeabHOM JKU3HU; BBIpaXXaTh (GOpMyIaMu
3aBUCUMOCTH MEXy BEJITMUYNHAMY;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMH: YETHOCTh (YHKUUH, MEPHUOJUYHOCTH
(GYHKLUH, OrpaHUYEHHOCTh (QYHKLMH, MOHOTOHHOCTb (DYHKIUH, 3KCTpEeMyM (QYHKLUH,
HanOoJpIllee M HaWMEHbIIee 3HAYeHHS (YHKIMM Ha TPOMEXKYTKE; YMEHHE IPOBOIUTH
uccieioBaHue (QyHKIMH;

YMEHHUE HCIIONb30BaTh CBOWMCTBa M rpaduku (yHKUIMHA Ui pEHICHUs ypaBHEHUH,
HEpaBEHCTB M 3a/ady C IapamMeTpaMmy; M300pa)kaTb Ha KOOPAMHATHOHN IUIOCKOCTH MHOXECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

* yMEHUE CBOOOJHO OINEPUPOBATh MOHATHUAMU: MOCIIEAOBATENLHOCTh, apupMeTHUYecKast
nporpeccusi, TEOMETpPHYECKash Mporpeccus, OCCKOHEYHO yOBIBaloOmasi TeOMETpPHUYECKast
nporpeccusi; yMEHUE 3a/1aBaTh IOCJIEI0BATEIILHOCTH, B TOM UYHUCIIE C MIOMOIIbI0 PEKYPPEHTHBIX
(opmyu;

* YMEHHE OIEepPUPOBATh MOHATHAMM: HENPEPHIBHOCTh (YHKLMH, aCUMNTOTHI rpaduxa
¢yHKIMU, TIepBas U BTOpasl MPOM3BOAHAS (YHKIUH, TEOMETPUUYECKUNA U (DU3MUYECKHI CMBICI
IPOM3BOJIHON, TNEepBOOOpa3Hasi, ONpEAEICHHbIM WHTErpajg; YMEHHE HaXOIUThb ACUMITOTHI
rpadpuka (QYHKIUH, YMEHHE BBIUMCIATH TMPOU3BOAHBIE CYMMBI, NPOU3BEICHHS, YAaCTHOTO W
KOMITO3ULIUM (DYHKIM, HAXOUTh YpaBHEHHE KacaTeIbHOU K rpaQuKy (QyHKIMHU;

YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl MCCIENOBaHUS (YHKIWH, Ui HAXOXKICHUS
HAWIYYIlero peleHus B IPUKIaJHbIX, B TOM YHCJIE€ COLUAIBbHO-3KOHOMUYECKUX U (PU3MUECKUX
3aadax, Ui ONPENEICHUsT CKOPOCTH M YCKOPEHUS; HaXOMUTh IUIOMAAd M 00beMbl (Guryp c
MOMOIIBI0 MHTErpajia; MPUBOIUTH MPHUMEPbl MAaTEeMaTHYECKOTO MOJIEJIMPOBAHUS C TOMOIIbIO
mudhepeHIMaTbHBIX YpaBHEHHI;

* YMEHHE ONEepUPOBATh MOHATHIMH: KOMIUIEKCHOE YHUCIIO, COTPSIKEHHBIE KOMIUIEKCHBIC
4uciaa, MOJYIb W apryMEHT KOMIUIEKCHOIO YHcia, (GopMma 3alucu KOMIUIEKCHBIX YHCell
(reomeTpuueckasi, TpUTOHOMETpUYEecKass U  aireOpauyeckas); yMeTb  MPOU3BOAUTH
apupMeTHUecKue ACUCTBUSA C KOMIUIEKCHBIMU YUCIIAMH; IPUBOAUTH MPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHCET;

* yMEHHE CBOOOJHO ONEpUpPOBAaTh MOHATHSIMHU: cpelHee apudMeTHuecKoe, MeIHaHa,
HanOoJpIllee W HAaWMEHbIIEEe 3HAYCHHsS, pa3Max, AHUCIEPCHs, CTaHIApTHOE OTKIOHEHHWE s
ONKCAHMsI YMCIIOBBIX JIaHHBIX; YMEHHUE MCCIEJ0BATh CTaTUCTUYECKHE JAaHHBIE, B TOM YHCIE C
NpUMEHeHHEeM TpapUYecKuX METOJO0B M DJEKTPOHHBIX CpPEACTB; TrpadUYecKd HCCIeI0BaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO THarpaMM paccerBaHMs U JIMHEHHOM perpeccuy;

* YMEHHE HaXOJUTh BEPOSTHOCTH COOBITHI C HMCIIOJIb30BaHHEM TpaUuecKrX METOJOB;
OPUMEHSATH Ul pelIeHus 3a1ad (pOpMyJbl CIOKEHUS U YMHOXKEHHsI BEpOSATHOCTEH, (hopmyry
MOJIHOM BeposiTHOCTH, (hopmyny bepHymim, komOuHaTOopHBIE (DakThl U (HOPMYIBI; OIIEHUBATH
BEPOSITHOCTH pEallbHBIX COOBITHI; YMEHHE OINEepUpOBATh MOHATUSAMH: ClydaiiHas BeIWYHMHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHYeCKOe OXHJIaHWe, JHUCIEpCHUsT W CTaHIapTHOE
OTKJIOHEHUE CIy4aiiHO! BeNUYMHBI, (YHKIMHM paclpeieleHuss U IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOT0 M HOPMAIBHOTO pacrpeielieHnd; YMEHUE HMCIIOJIb30BaTh CBOMNCTBA M3YYEHHBIX
pacripesiesieHui 111 pelieHus 3a1a4; 3HaKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YUCEI, METOIbI
BBIOOPOYHBIX MCCIIEIOBAHUH; YMEHHE IPUBOINUTE TIPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIIINX YHCEIT
B IIPUPOHBIX M OOLIIECTBEHHBIX SIBJICHUSIX;



* yMeHHE CBOOOJHO ONEpUPOBaTh MOHATHSAMH: TOYKa, TpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMWA YroJi, JABYTPAHHBIM Yyroy, TPEeXTPaHHBIA YroJ,
[IEpPECEKAIOIINECs, TMapauielbHble M  CKPEUIMBAIOLIMECS MpsMble, Mapajule]bHOCTh U
NEPIEHIUKYJIIPHOCTD NPSMBIX M IUIOCKOCTEH, Yrojd MEXAY HMPSMBIMU, YIOJ MEXIY IPSIMOU U
IUIOCKOCTBIO, YIOJI MEKY IJIOCKOCTSIMHU; YMEHHUE UCII0JIb30BaTh IPU PEIIEHUH 33]a4 U3Y4YCHHbIE
(bakThl ¥ TEOPEMBI IFITAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MUPE;
YMEHHME ONEpPUPOBATH IOHITUSAMM: MHOTOIPDAHHUK, CEUYEHHUE MHOIOI'PDAaHHUKA, MPAaBUIIbHBIN
MHOT'OI'paHHMK, IIPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpAILEHMs, LIHJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa INOBEPXHOCTH, CEUYEHHUS KOHyca W LWIMHJpA, MapajulelbHbIE OCH WIH
OCHOBAaHMIO, CEUEHHE lIapa, IUIOCKOCTb, Kacaromascs chepsl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTH CEUYEHHWE MHOTOTpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TOBEPXHOCTH
BpAILlCHUs, UX CEYEHHUS, B TOM YHUCIIE C IIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NIPUMEHSATh
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSATENLHO (POPMYIUPOBATH ONPEACICHHUS U3Y4aeMBbIX
(buryp, BbIIBUTraTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX I€OMETPUYECKUX (UTYp, OOOCHOBHIBATH
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KJIACCH(PHUKAINIO (UTYp MO Pa3IMYHBIM MPHU3HAKAM,
BBINOJIHATH HEOOXOJMMBbIE JJOMIOJIHUTEIbHBIE IOCTPOCHUS;

* yMEHHE CBOOOJHO OIEPHPOBATH MOHATHAMH: IUIOMAAL (QHUTYPHl, 00beM (QUTYPHI,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE MEKIY NPSAMBIMH, PACCTOSTHUE
MEXY TUIOCKOCTSIMH, TUIOIIAAb C(Epbl, TUIOIAAb MOBEPXHOCTH MHUPAMHUIBI, PU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IPSMOYTOJIBHOTO Napajuiesienunea, TUpaMuibl, TPU3Mbl, [UIUHIPA,
KOHYcCa, I1apa; yMEHUE HaXOUTh OTHOIIICHHE 00BEMOB IMOA00HBIX (PUTYD;

* yMeHHE CBOOOJHO ONEpUpPOBaTh MOHATHAMM: IBM)KEHHE, NapajljielbHbI MepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B TPOCTPAHCTBE, TIOBOPOT, MPEOOpa3oBaHKe MOA00US, 1MOT00HBIE
Gurypel; ymMeHue pacro3HaBaTb paBHbIE U NOAOOHbIE (UIYpbI, B TOM YHUCIE B INPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIIOIb30BaThb I'€OMETPUUYECKHUE OTHOILEHUS, HaXOIUTh
reOMEeTPUYECKUE BEIMYMHBI (AJIMHA, YroJ, IUIOIajb, 0ObeM) IpPU PELICHUH 3a/1ad U3 JPYTrux
y4€OHBIX IPEIMETOB U U3 PEATIbHOM KU3HU;

* yMeHHE CBOOOJHO ONEepUpOBaTh MOHATHSAMHU: MPSIMOYIrOJbHas CUCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIEHNE BEKTOpA Ha
YHCII0, PAa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOEe MPOM3BEIEHUE, BEKTOPHOE MPOU3BE/ICHHE,
yroJl MeXAYy BEKTOpPaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METON AJIs
pelIeHHus TEeOMETPUYECKUX 3aJad W 3a4ad JPYTux YydeOHBIX IPeIMETOB; OIEpUPOBAThH
HNOHATHAMM: MaTpuua 2Xx2 wu  3X3, ONpelNesuTeNnb MAaTPHIbI, T'€OMETPUYECKUH CMBICI
ONIPEIECTTUTEIS;

* YMEHHME MOJEIHUPOBATh PEANBHBIE CUTYallud Ha S3bIKE MAaTEMaTHUKH; COCTaBJIATh
BBIPQXXECHUS, YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbl 110 YCIOBUIO 33Jayd, HCCIEI0BaTh
MOCTPOCHHbIE MOJIEIM C UCIOJIb30BaHUEM afmnapaTa aireopbl, HHTEPIPETHPOBATh MOTYyYEHHBIH
pe3ynbTar; CTPOUTh MaTeMaTHMYeCKWe MOJEIU C IOMOUIbI0 TI'€OMETPUYECKUX MOHSTUH U
BEJIMYMH, DEIIaTh CBSA3aHHBIE C HMMM IPAKTUYECKUE 3a7aud; COCTABIIATH BEPOSITHOCTHYIO
MOJIeJIb M MHTEPIIPETUPOBATH MOJIYYE€HHBIN pe3ynbTaT; pelarh MPUKIaJIHbIe 3a/1a4l CPEICTBaMU
MaTeMaTHYeCKOro aHajau3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHYECKOTO U (DU3MUYECKOTrO
XapakTepa;

* yMEHHE BBIOMPATh MOJIXOASIINN METO sl pelIeHNs 33/1a4k; TOHUMaHUEe 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHHM MPHUPOJHBIX M OOIIECTBEHHBIX MPOLIECCOB M SBIECHUH; YyMEHHE
pacrno3HaBaTh NPOSIBICHHE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHHME IPUBOIAUTH IPUMEpPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKON U MUPOBOW MaT€MATUYECKOW HAYKH.



1.2.2. IlnaHupyeMmble pe3y/bTaThbl 0CBOEHHS 001e00pa3oBaTe1bHOI JHCHMIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO.

Ocoboe 3HaueHne AUCUUIUIMHA UMeeT rpH popmupoBanuu u pazsutuu OK u I1K

Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

HJ'IaHI/IpyeMBIe PE3YIbTATEI OCBOCHUS JUCHUIIINHBI

00mrue

JucuunnuHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoeCCHOHATLHON
JEeSTeIbHOCTH IPUMEHHUTEIHHO
K Pa3JINYHBIM KOHTCKCTaM;

- TOTOBHOCTb K TPY/y, OCO3HAHHUE IEHHOCTHU
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTb K aKTHUBHOU JESITETbHOCTU
TEXHOJOTMYECKON U COLMAIIBHOW HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

- HHTEpEeC K pa3au4HbIM chepam npodeccuoHaIbHOM
JIesTeTbHOCTH,

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMU
MMO3HABATEIIbHBIMU JICHCTBUSIMU:

a) 0a30BbI€ JJOTUYECKHE JICHCTBUS:

- CaMOCTOSTEIFHO (POPMYJIUPOBATH U aKTyaJIM3HUPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAHABIIMBATh CYIIECTBEHHBIN TPU3HAK WU
OCHOBaHUS AJI CPaBHEHMUSI, KIIacCUPUKALIUU U
000011eHMS,

- ONIPEACIIATH LIeNU AESATENbHOCTH, 3a/1aBaTh apaMeTPhI
Y KPUTEPHUU UX TOCTHKCHHUS;

- BBIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUNS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LIETISIM, OIICHUBATh PUCKU
MOCJIE/ICTBUM J1€ATENIbHOCTH;

pa3BUBATh KPEATUBHOE MBIITUICHHUE MPU PEIICHUH
YKU3HEHHBIX TIPOo0IieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIaJICTh HAaBBIKAMH y4€OHO-MCCIIEOBATEIIHCKON 1

* YMEHHUE ONEPUPOBATD TIOHATHSIMU: OIIPEICIICHHE,
aKcuoma, Teopema, CIeJCTBUE, CBOUCTBO, IIPH3HAK,
JI0Ka3aTelIbCTBO, PABHOCHIIbHBIC (POPMYITHPOBKH;
yMmeHue GpopMynpoBaTh 0OpaTHOE U
IPOTHBOIOJIOXHOE YTBEPXKICHHUE, IIPHBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATh METO/
MaTeMaTHYeCKON WHIYKIUH; TIPOBOJIUTh
JI0Ka3aTeIbHbIC PACCY)KICHUS TPH PELICHUH 337a4,
OLICHUBATH JIOTUYECKYIO MPABHUIIBHOCTh PACCYKACHHIA;
®* YMCHUC OIICPHUPOBATH NOHATUAMHA: MHOKECTBO,
IOIMHOXKECTBO, OIEPAIMU HAJl MHOXKECTBAMH; YMCHUE
HCIIOJIB30BAaTh TeOpeTI/IKO'MHO)KCCTBeHHI)Iﬁ arrapar
ISl OTIMCAHKS PEATIbHBIX MPOLIECCOB U SBICHUN U MU
peLIeHNH 3a]a4, B TOM YHCJIE U3 APYTUX Y4eOHBIX
IPEIMETOB,

* YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad, CBSI3HBII
rpad, AepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHE
3a/1aBaTh U OIMHUCHIBATh rpadbl pa3IuyHbIMU
CII0CO0aMM; UCTIONIB30BaTh Tpadbl IPU PEILICHUH 3a/1aY;
* yMEHHE CBOOOIHO ONEPUPOBATH TIOHITUSMHU:
COYeTaHue, NePeCTaHOBKA, YUCIIO COUYETaHUH, YHCIIO
nepecTaHoBoK; OMHOM HbloTOHA; yMEeHHE TPUMEHSITH
KOMOMHATOPHBIE (PaKThl M PACCYKICHUS JUIS PEIICHHSI
3aj1a4;

* yMEHHE OIIEPUPOBATH MOHATUSIMH: HATypaJbHOE
YHCIIO, [IEJI0e YHCIIO0, OCTATOK IO MOIYIIIO,
PaLOHATBHOE YHCII0, HPPALMOHATIBHOE YHCIIO,




IPOCKTHOH 1A TeIbHOCTH, HAaBBIKAMU Pa3peIIeHUs
npo0Jem;

- BBISIBJIATh TIPUYUHHO-CIICZICTBEHHBIE CBSI3U U
aKTyaJIu3UpOBaTh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€
peLIeHHs, HAXOIUTh apTyMEHTBI JJIS JI0KA3aTeNIbCTBA
CBOMX YTBEPXKJICHUH, 3a]]aBaTh MapaMeTpbl U KPUTEPUU
peLIeHHUS;

- aHAJIM3UPOBAThH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4H
pe3ybTaThl, KPUTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSX;

-- YMETb MIEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX PEIMETHBIX
oOJacrei;

- BBIIBUTATh HOBBIC UI€U, TIPEIaraTh OPUTUHATbHbBIC
MOJIXO/IbI U PEUICHHUS;

U CIIOCOOHOCTH UX MCIOJIb30BaHUS B MIO3HABATEIHHOM U
COLIMAIBHON MTPAKTHUKE

MHO>KECTBA HaTypaJIbHbIX, LEJbIX, PALIUOHAJIbHBIX,
JEHCTBUTEIIBHBIX YHCET; YMEHUE UCIIONIb30BAaTh
MPU3HAKH JCTUMOCTH, HAUMEHBIIINN OOIINI 1eIUTENb
U HauMeHblllee oblee kpaTHoe, anroput™ EBkimnaa
IIPY pELICHNH 33]1a4; 3HAKOMCTBO C pa3JIMYHbIMU
NO3ULIMOHHBIMY CUCTEMaMU CUUCIICHMUS,

* YMEHHE CBOOOIHO ONIEPUPOBATH ITOHATUSAMU: CTEIIEHb
C LIEJIBIM IT0KAa3aTeIeM, KOPEHb HATYPaJIbHOU CTEIICHH,
CTENEHb C PAllMOHAIBHBIM I10KA3aTENIEM, CTENIEHD C
JIeMCTBUTENLHBIM (BELIECTBEHHBIM) ITOKa3aTeleM,
aorapum ymucia, CHHYC, KOCUHYC U TaHT'€HC
IIPOM3BOJIBHOTO YHUCIIA;

* YMEHHUE ONIEPUPOBATh MOHATUSAMU: TOKAECTBO,
TO/IECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUIN U HEPABEHCTB,
PaBHOCUJIBHOCTb YPaBHEHUI, HEPABEHCTB U CUCTEM,
paluoHaIbHble, UppallMOHAIbHbIE, I0KA3aTEIbHBIE,
CTEIIEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUECKHUE
ypaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
Pa3IUYHbIX IPUEMOB; pelllaTh ypaBHEHUS, HEPAaBEHCTBA
Y CHCTEMBI C TapaMEeTPOM; IPUMEHATh YPABHEHMUSI,
HEpaBEHCTBA, UX CUCTEMBI JUIsl pEIICHUS
MaTEMAaTHUYECKUX 3a1a4 U 33134 U3 PA3INYHBIX
oOyacTell HayKH U pealibHOM JKU3HU;

* YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU: TpaPuK
¢byHKIMHM, 0OpaTHas QYHKIUS, KOMIIO3ULUS (QYHKIUH,
AuHeNHas QyHKIM, KBagpaTH4Has QYHKIUS,
CTerneHHas (PyHKLHUS ¢ LeJIbIM ITOKa3aTeleM,
TPUTOHOMETpHUUYECKHE (PYHKIMH, OOpaTHbIE
TpUTrOHOMETpHUUYecKUe (HYHKIUH, TOKa3aTeIbHas U
aorapugmuyeckas QyHKIUU; YMEHHUE CTPOUTh




rpaduku GyHKUIUH, BBITOIHATH IPEOOPa3OBaHHUS
rpauKkoB PyHKITU;

YMEHHUE UCTIONB30BaTh rpaduKu GyHKIUH JUIs
U3y4YEeHMsI TPOLIECCOB M 3aBUCUMOCTEH MPH pereHNH
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB U U3 pealbHON
KHU3HH; BBIpAXaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

yMeHHue CBOOOJHO ONEpUPOBATh MOHATUAMU: YETHOCTb
(GyHKINHU, TEPHOAUMYHOCTH (PYHKITUH, OTPAHUYEHHOCTh
(YHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢GbyHKIMK, HANOOJIbIIIEe 1 HAMMEHBIIIEE 3HAYCHUS
(GyHKIMH Ha IPOMEXYTKE; YMEHUE MPOBOJAUTH
UCclie/IOBaHUE (QYHKIUU;

YMEHHUE UCIIOIb30BaTh CBOMCTBA U IrpaduKu GYHKLIUH
JUTSL PEUICHUs] yPAaBHEHUH, HEPABEHCTB | 32144 C
napameTpamu; n300pakaTh Ha KOOPIMHATHOM
IJIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHHH,
HEpPaBEHCTB U UX CHCTEM;

* YMEHHE CBOOOHO ONEPUPOBATH MOHATHIMU:
HOCJIEI0BATENIbHOCTD, apupMeTHYECKast TPOrpeccus,
reoMeTpuyecKas nmporpeccusi, 0eCKOHEYHO yObIBaroIIast
reoMeTpHUecKasi MPOrpeccusi; YMEeHHe 3a1aBaTh
MOCJIEA0BATEIbHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX (HOpMYT;

* YMEHHUE ONEPUPOBATH MOHITHIMHU: HETIPEPHIBHOCTD
(GyHKIMHU, aCUMOTOTHI Tpaduka GyHKIMM, TIepBas U
BTOpasi MPOU3BOJHAS (HYHKIIMH, TEOMETPUUECKUHA U
(bu3nYecKuil CMBICI IPOU3BOIHOMN, IEPBOOOpa3Has,
OTIpeIeICHHBI MHTETPAT; yMEHUE HaXOUTh
aCUMIITOTHI rpaduka GyHKINU; YMEHHE BEIYUCIIATh
MIPOU3BOIHBIC CYMMBI, TIPOU3BENECHUS, YACTHOTO U
KOMIO3ULIMHU (QYHKIIUI, HAXOUTh YpaBHEHHE
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KacaTeNnbHOU K TpaduKy GyHKINH;

YMEHHUE UCII0JIb30BaTh IPOU3BOIHYIO IS
uccreoBaHusl (PYHKIHIMA, A1 HAXOXKACHUS
HaWJTYYIlero pelieHus B IPUKIAJHbIX, B TOM YUCIIe
COLMAJIbHO-9)KOHOMHYECKUX U (PU3UUECKUX 33]auax,
JUIs OTIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS; HAXOJUTh
TUTOIIATN U 00BbEMBI (PUTYDP € TIOMOIIBIO HHTETPaa;

* YMEHHUE OIIePUPOBATh MOHATUAMHU: KOMILJIEKCHOE
YHCII0, CONPSHKEHHbIE KOMIUIEKCHBIC YHCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOTO Yucia, popma 3arucu
KOMILIEKCHBIX YHcel (TeoMeTpruecKasi,
TPUTOHOMETpUYECKasl U aliredpandeckas); yMeTb
POU3BOIUTH apu(PMeTHIECKue IEHCTBUS C
KOMILIEKCHBIMU YHCJIAMU; IPUBOJUTH IPUMEPHI
UCTIOJIb30BaHUST KOMIUIEKCHBIX YHCEIT;

* yMEHUE CBOOOHO ONEPUPOBATh MOHATUAMU: CpE/IHEE
apupMeTHIecKoe, MeIuaHa, HanOoJbIIee 1
HalMEHbIIIee 3HaUeHUs, pa3Max, TUCIIePCHs,
CTaHJAPTHOE OTKJIOHEHHE ISl OMTUCAHUS YHCITOBBIX
JAHHBIX; YMEHHE UCCIIeI0BAaTh CTATUCTUYECKHE
JIAaHHBIE, B TOM YHUCIIE C TPUMEHEHUEM IpaduIecKux
METO/I0B M JIEKTPOHHBIX CPEJICTB; rpauyecKu
WCCIIeIOBAaTh COBMECTHBIEC HAOIIOICHUS C TOMOIIIBIO
JarpaMM paccerBaHUs M JTUHEHHON perpeccuy;

* YMEHHE HaXOUTh BEPOSTHOCTH COOBITHI C
UCIIOJIb30BaHUEM I'paUueCKUX METO/I0B; IPUMEHSTh
JUTSL petIeHus 3a1a49 POPMYIIBI CIIOKEHUST M YMHOKECHUS
BEPOSATHOCTEH, (OPMYITY MOITHOM BEPOSTHOCTH,
dhopmyny beprymim, komOuHaTOpHBIE (PAKTHI 1
(opMyJIBI; OLIEHUBATh BEPOSTHOCTH PEeaIbHBIX
COOBITHI{; yMEHHE ONIEPUPOBATH MOHATHIMU:
cilyyaiiHasi BeJIMYMHA, pacIpe/iesieHHe BEPOSITHOCTEMH,
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MaTeMaTHYECKOE 0KUAAHUE, TUCIIEPCUs U CTaHAPTHOE
OTKJIOHEHUE CITy4ailHOM BEIUYHMHBI, QyHKIIMH
pacmpeneeHus U INIOTHOCTH PABHOMEPHOTO,
II0KAa3aTEeIbHOIO ¥ HOPMAJILHOTO PaCIPEAEIICHNN;
YMEHUE UCII0JIb30BaTh CBOMCTBA N3yYEHHBIX
pacnpeneseHui AJIs peleHus 3a7a4; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBLINX YHCEIl, METOIBI
BbIOOPOYHBIX UCCIIEOBAHUI; YMEHUE IPUBOIUTD
MIPUMEPHI POSBICHHS 3aKOHA OOJIBIINX YHCET B
IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX;

* YMEHHE CBOOOIHO ONIEPUPOBATh MOHATUSIMU: TOUKA,
npsimMasi, MJI0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyY,
IJIOCKUH YTOJI, ABYTPAHHBIN yroJl, TPEXTPaHHBIA yroJ,
IIEPECEKAIOIINECS, TTApaJlIEIbHbIE U CKPEIMBAIOINECS
IIPsIMBIE, ITAPAUIEIBHOCTD U NIEPIIEHANKYJIIPHOCTD
IPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY IPSAMBIMH, YOI
MEXAY IPSMOM U TUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU; YMEHUE UCI0JIb30BaTh IPU PEILIEHUU
3a/1a4 U3y4yeHHbIE (aKThl U TEOPEMBI IIJITAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB B OKPY>KAIOIIEM
MHpE; YMEHUE ONEPUPOBATH NOHATUSIMH:
MHOT'OI'PaHHUK, CEYEHHE MHOTOTPaHHUKA, IPABUIIbHBII
MHOTOTpaHHUK, IpU3Ma, Nupamuia, Gurypa u
MOBEPXHOCTh BpALIECHUs, IUIMHID, KOHYC, IIap, chepa,
pa3BepTKa NOBEPXHOCTH, CEUECHHsI KOHYCA U LUJIMHAPA,
napajijieJIbHble OCU WM OCHOBAaHHUIO, CEUCHHUE 11apa,
IUIOCKOCTb, Kacarowasics cepbl, HUINHIPA, KOHYCA;
YMEHHUE CTPOUTH CEUCHNE MHOTOTPaHHUKA, N300paxarh
MHOTOTPaHHUKH, GUTYPbI U TOBEPXHOCTH BpallleHUs,
UX CEYCHMs], B TOM YHUCIIE C IIOMOILBIO HIEKTPOHHBIX
CPENICTB; YMEHHE NPUMEHITh CBOMCTBA
reOMEeTPHUECKUX (DUTYp, CAMOCTOSITEIILHO
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(hopMyIHpOBATH OIIPEICICHUS H3y4aeMbIX (UTYp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
TeOMETPHUYECKUX PUTYp, 000CHOBBIBATH HIIN
OIIPOBEPraTh UX; YMEHUE MPOBOJIUTH KIacCHU(UKAITUIO
(buryp no pa3nTUYHBIM IPU3HAKAM, BBITOTHSTH
HEOOXO0IMMBIC JIOTIOTHUTENILHBIC TIOCTPOCHUS;

* YMEHHE CBOOOHO ONEPUPOBATH MOHATHIMU:
omaas GUrypel, 00beM GUTrypsl, BEIMYHUHA yTJa,
paccTostHue OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
MEXy IPSMBIMHU, PACCTOSTHHE MEXTY TUIOCKOCTSIMH,
IUIOIAAb C(Eephl, TUIOIMAb TOBEPXHOCTH TUPAMHIBL,
NPU3MBI, KOHYCa, IWIKHAPA, 00beM Ky0a,
IPSMOYTOJIBHOTO TMapajuiesenuneia, IipaMu/Isl,
IPU3MBI, IWIMHPA, KOHYyCa, [Iapa; YMEHUE HAXOIUTh
OTHOIIIEHHE 00BHEMOB TTOOOHBIX UTYD;

* YMEHHE CBOOOHO ONIEPUPOBATH MTOHATHIMU:
JIBYDKEHUE, TTApaJUICIIbHBIA IEpEeHOC, CHMMETPHS Ha
TUIOCKOCTH H B TIPOCTPAHCTBE, TOBOPOT,
npeoOpazoBanue moa00us, MoJo0HbIe GUTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U OJOO0HBIE (PUTYPBI, B TOM
qrcIie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
UCIIOJIb30BaTh NT€OMETPUYECKHE OTHOLICHHS, HAXOIUTh
TeOMETPHUECKUE BETMUNHBI (JUTHHA, YTOJI, TUIOIIA b,
00bEM) MpH peIIeHUH 3a/1a4 U3 APYruX y4eOHBIX
MPEIMETOB M U3 PeaJbHOM JKU3HHU;

* YMEHHE CBOOOHO ONEPUPOBATH MOHATHIMU:
MPSIMOYTOJIbHASI CHCTEMa KOOPJMHAT, BEKTOD,
KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOPa, CyMMa
BEKTOPOB, TPOU3BEACHNE BEKTOPA Ha YUCIIO,
pasiioKeHue BEKTOpa 1o 6a3ucy, CKaIsipHOe
MIPOU3BEICHNE, BEKTOPHOE TPOM3BEACHUE, YTOI MEKIY
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBINA U
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KOOPJIMHATHBIN METOA I PELIECHUS TEOMETPUUECKHUX
3a/1a4 U 3a/1a4 IpYrux y4eOHbIX MPEIMETOB;
OTEpUPOBATH MOHATUAMU: MaTpulia 2x2 u 3x3,
ONpPEIEIUTENb MATPULIBl, TEOMETPUUECKUI CMBICIT
OIIpEEIUTEN;

* YMEHHUE MOJEINPOBATh PEAIbHbIE CUTYalluU Ha S3bIKE
MAaTEMaTUKU; COCTABJIATH BBIPAKECHHUS, YPABHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJa4H,
HCCIIEA0BAaTh [IOCTPOCHHBIE MOJEIIH C UCIIOIb30BAHUEM
anmapara anreOpbl, UHTEPIPETUPOBATH MOTYYCHHBII
pe3yJIbTaT; CTPOUTh MATEMATUYECKUE MOJEIH C
MOMOILbIO TEOMETPUYECKUX MOHITHI U BEJIMYUH,
pelaTh CBA3aHHbIE C HUMHU IPAKTHYECKUE 3a1a4U;
COCTAaBJISITh BEPOSATHOCTHYIO MOJEINb U
WHTEPIPETUPOBATH NTOJYYEHHBIA PE3YyJbTAT; PELIATh
NPUKJIAIHBIE 3a/1a4U CPEACTBAMU MAaTEMaTUYECKOTO
aHaJIM3a, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKOIO U
(bU3MUECKOTO XapaKTepa;

* YMEHHE BHIOUPATh MOAXOSIINNA METO 1
COOTBETCTBYIOLMN AJITOPUTM ISl PELIEHUS 3a1a4H;
MOHMMaHWE 3HAYMMOCTH MAaTEMATUKU B U3YUEHUHU
IPUPOJIHBIX U OOIIECTBEHHBIX MPOIECCOB U SBICHUM;
YMEHUE PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB
MaTeMaTUKH B UCKYCCTBE, YMEHUE IIPUBOJIUTH
MIpUMEPBI MATEMATHYECKUX OTKPBITHI POCCUICKON U
MHUPOBOW MAaTEMAaTUYECKON HAYKH.

OK 02. Mcnons3oBaTh
COBPEMEHHBIE CPENICTBA
MOKCKa, aHaJIn3a U
MHTEpHpeTanuy HHPOpMaluu
1 “HGOPMaAIIMOHHbIE
TEXHOJIOTUH ISl BBINOJIHEHUS

B o6sacTu IeHHOCTH HAYYHOTO TIO3HAHMUS:
-c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ OOIIECTBEHHOM MPAaKTUKU, OCHOBAHHOTO Ha
JMAJIoTe KYJIbTYp, CHIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

* YMEHHE CBOOOIHO ONEPUPOBATH MOHITHAMU: TPaPHK
¢byHKuMK, oOpaTHas QYHKIMS, KOMIIO3UIHUS (PYHKIH,
AuHeMHas QyHKUuMs, KBagpaTuyHas QyHKIIHS,
cTerneHHast PyHKIH ¢ IeNIbIM IToKa3aTeseM,
TpUTrOHOMETpHUUecKre QYHKIIUHU, 0OpaTHbIE
TPUTrOHOMETpHUUYECKHE QYHKIMH, TIOKa3aTeIbHas U
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3as1a4 npodeccuoHaATbHON
JeSTeIbHOCTH;

- COBEPILEHCTBOBAHUE A3bIKOBOM M YMTATEIBCKOU
KYJbTYpbI KaK CPEJCTBA B3aUMOACHCTBUS MEKIY
JIOJIbMH U TTIO3HAHUS MUDA;

- OCO3HaHHE LIECHHOCTU HAyYHOH JESITEIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATH IPOEKTHYIO
HCCIIEI0BATENbCKYIO AESITEIbHOCTh MHAUBUAYAIBHO U B
rpyIIre.

OBnazneHre yHUBEPCAIbHBIMU Y4EOHBIMU
MMO3HABATEJIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ uHpopMaIuei:

- BIIQJICTh HaBBIKAMU TIOJTy4eHUsT MHPOPMAIUHU U3
HMCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIIBHO
OCYIIECTBIISATh IOUCK, aHAIU3, CHCTEMATU3aLUIO U
MHTEPIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUIOB U
dbop™m npeacTaBIeHUs;

- CO3/71aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4eTOM
Ha3Ha4YCHMS HH()OPMAIMK U TIEJICBON ayUTOPHH,
BbIOMpas ONTUMAIBbHYIO (hOpPMY MPEACTABICHUS U
BU3YaIM3aliy;

- OLIEHUBATh JIOCTOBEPHOCTb, IETUTUMHOCTb
uH(pOopMally, €€ COOTBETCTBUE IIPABOBBIM U MOPATILHO-
ATUYECKUM HOpMaMm;

- MCII0JIb30BATh CpeicTBa HH(POPMALIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUN B PELIECHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX ¥ OPTaHU3AIMOHHBIX
3aja4 ¢ coOIroieHneM TpeOoBaHU SPrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHUECKUX HOPM, HOpM WH(OPMALIMOHHON
0€e30I1aCHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHUS U 3AIIUTHI
uH(popMalu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH

norapudmuueckas QyHKIUH; YMEHHUE CTPOUTH
rpaduku GyHKIUH, BBITIOIHATH MPeoOpa3OBaHUS
rpaduKoB PyHKIIHIA;

YMEHHUE UCIIOJIb30BaTh I'paduKu GYHKLIUHN JUIs
M3yUYEHHs POLIECCOB M 3aBUCUMOCTEH MPH peIICHUH
3aJa4 U3 ApYrux y4eOHbIX MPEIMETOB U U3 pealbHON
KH3HH; BEIpAXaTh (POPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJINYMHAMY;

yMEHHUE CBOOOIHO ONEPUPOBATH MOHATUSMU: YETHOCTD
(GyHKIMHU, TEPUOAUYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh
(GyHKIMH, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMYM
¢GyHKIMH, HanOoJIbIIee U HAMMEHbIIIEe 3HAaUEeHUS
(yHKIMY Ha TPOMEXYTKE; YMEHHUE TIPOBOIUTH
uccienoBaHue QyHKINU;

YMEHHE UCI0JIb30BATh CBOMCTBA U rpapuKu PyHKIMI
JUIsl PELICHUs] ypaBHEHUH, HEPABEHCTB U 33]1au C
napameTpamu; n300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA PEILICHUH ypaBHEHUH,
HEPaBEHCTB U X CHCTEM;

* YMEHHUE ONEePUPOBATH MOHATUIMHU: TOXKIECTBO,
TOXKIECTBEHHOE MPe0Opa3oBaHme, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMAa ypaBHEHUI U HEPABEHCTB,
PaBHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM,
palroOHaTIbHbIE, UPpPAllMOHANIbHBIE, I0KA3aTEeNIbHBIE,
CTETIeHHBIE, IOTapu(PMUIECKUE, TPUTOHOMETPHUECKHUE
ypaBHEHMs, HEPAaBEHCTBA U CUCTEMbI; YMEHHE pelaTh
ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C TOMOIIBIO
pa3IMYHBIX IPUEMOB; pelIaTh YpaBHEHMs, HEpAaBEHCTBA
Y CHCTEMBI C TTapaMeTPOM; IPHUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI ISl PELICHUS
MaTeMaTHYECKUX 3319 U 3a/1a4 U3 Pa3InIHbBIX
o0yacTeil HayKH U peaIbHOM KHU3HH;
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* YMEHHE CBOOOHO ONEPUPOBATH MOHATHIMU:
IBKCHUE, TApaJUIeTIbHBINA IEPEHOC, CHMMETpPHUS Ha
TUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3zoBaHue MMOA00Hs, TOA00HBIE PUTYPHI; YMEHHE
pacro3HaBaTh paBHbIC U IOJOOHBIE (PUTYPHI, B TOM
YHCIIe B IPUPOJIE, HCKYCCTBE, apXUTEKTYPe; YMEHHE
WCIOJIH30BATh TEOMETPUYECKHE OTHOIICHUS, HAXOIUTh
reOMETPUYECKUE BEJIMYMHBI (JUIMHA, YTOJI, IJI0IIAab,
00BbEM) MPH pEeIICHUH 331249 U3 APYTHX YIEOHBIX
IPEIMETOB U U3 pealibHOM KH3HU;

OK 03. IlnanupoBats u
peann30BBIBaTh COOCTBEHHOE
npodeccuoHabHOE U
JMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO
JEATeILHOCTD B
npodeccuoHanbHOH cdepe,
UCIIOJIb30BATh 3HAHUS T10
(¢buHaHCOBOM

I'PaMOTHOCTH B Pa3IIUYHBIX
’KM3HEHHBIX CUTYAIIHsX;

B ob6macTi 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

- ¢(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO MTOBEJICHMUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYALIUIO U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHHUE JINYHOTO BKJIAJIa B IOCTPOCHHUE
YCTOHYHMBOTO OyayIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTENSM U
(unu) IpyruM 4iIeHaM CeMbH, CO3/IaHUIO0 CEMBbHU Ha
OCHOBE OCO3HAHHOT'O MPUHATUA LICHHOCTEN CEMENHON
’KU3HHU B COOTBETCTBUM C TpaaulMsAMH HapoaoB Poccuu;
OBnasieHne yHUBEPCAIbHBIMU PETYISITUBHBIMU
JEUCTBUSIMU:

a) caMOOpTaHHU3aIIUs:

- CAMOCTOSITEBHO OCYIIECTBIIATH IO3HABATEIbHYIO
JeSATeTbHOCTD, BBISIBJISATH TPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa3zoBaTeNnbHON AeATEILHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSITEJIbHO COCTABIISITh TIJIaH PEUICHUS
POOJIEMBI ¢ YU€TOM HMEIOIIUXCSI PECYPCOB,

* YMEHHUE ONEPUPOBATH MOHITUIMU: TOXKIECTBO,
TOXJIECTBEHHOE ITpeo0pa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa yPaBHEHHUI U HEPABEHCTB,
PaBHOCWIIBHOCTD YPaBHEHHI, HEPABEHCTB M CUCTEM,
panroHaibHbIe, HPPAIlOHANIBHBIC, IOKA3aTEIIbHBIE,
CTENCHHBIE, JOrapu()MUIECKHe, TPUTOHOMETPUYCCKHE
ypaBHEHHSI, HEPABEHCTBA U CUCTEMbI; YMEHHE PelIaTh
ypaBHEHUsI, HEPABEHCTBA M CUCTEMBI C IOMOIIIBIO
pa3IMYHBIX TPUEMOB; PelIaTh YPaBHEHHS, HEPAaBEHCTBA
Y CUCTEMBI C TapaMeTpOM; IPUMEHATh YpaBHEHMUS,
HEPaBEHCTBA, UX CUCTEMBI ISl PEIICHUS
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3 Pa3InyHbIX
oOyacTell HayKH U pealibHOM JKU3HU;

* YMEHHE CBOOOHO ONEPUPOBATH MOHATHIMU:
ouaab purypel, o0beM QUIypbl, BEIUYMHA YA,
paccTosiHuE OT TOUKH JI0 TNIOCKOCTH, PACCTOSHUE
MEXTy IPSIMBIMH, PACCTOSTHUE MEXKTY TIOCKOCTSIMH,
I0IIAb chepsl, IO 1b TOBEPXHOCTH MUPAMUIBI,
MIPU3MBI, KOHYyCa, IIWINHIPA, 00beM KyOa,
MPSIMOYTOJIBHOTO MapauiesenuIeaa, MTUpaMHIbl,
MIPHU3MBI, IWIAHPA, KOHYCA, [apa; YMEHHE HaXOIUTh
OTHOILIIEHHE 00BEMOB MOAOOHBIX GUTYP;
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COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

- JaBaTh OLIEHKY HOBBIM CUTYalUsM;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO
HIMPOKOM 3pYAMLIMU B Pa3HBIX 00JaCTIX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIOJIb30BaTh MPUEMbI pEIIEKCUU JUIs OLIEHKU
CHUTYalll{, BBIOOpa BEPHOTO PEIICHUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD
peleHus 10 X CHUKEHHUIO;

B) SMOLIMOHAJIbHBIN UHTEIJIEKT, IPEANoIararoIini
c(hopMUPOBAHHOCTD:

BHYTPEHHEN MOTUBALUH, BKIKOYAIOIIEH CTPEMIICHUE K
JOCTHKEHUIO LIEIH U YCIIEXY, OITUMU3M,
WHUIMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

- HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
AMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTBIBATh €r0 IIPU
OCYILIECTBIIEHUH KOMMYHUKAIIUH, CIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COLIMANIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh
BBICTPAaUBaTh OTHOIIECHHUS C APYTUMHU JIIOJIbMH,
3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTh
KOH()JIMKTBI

* YMEHHUE CBOOOTHO ONIEPUPOBATH MOHATHSIMHU:
IPSIMOYTOJIbHASA CUCTEMa KOOPJINHAT, BEKTOP,
KOOPAMHATHI TOUYKH, KOOPAMHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOpA Ha YUCIIO,
pasiiokeHue BEKTOpa 1o 06as3ucy, CKaasipHOe
IPOU3BE/IEHUE, BEKTOPHOE MTPOU3BENCHUE, YTOI MEKIY
BEKTOPaMH; YMEHHE UCIIOIb30BaTh BEKTOPHBIN U
KOOPAMHATHBII METOJ [l PEIICHUs TeOMETPUUECKUX
3a/1a4 ¥ 3a/1a4 JPYTuX y4eOHbBIX MPEAMETOB;
ONEepPUPOBATH MOHITUAMU: MaTpula 2x2 u 3x3,
OTIPEICTUTENb MATPUILIBI, TEOMETPHUUECKUN CMBICI
OTpeAeUuTeNs;

OK 04. O¢pdexTuBHO
B3aHMOJICHCTBOBATh 1
paboTaTh B KOJUIEKTHBE U
KOMaH]JIE;

TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOITPENETIEHHUIO;

-OBJIa/ICHHE HaBBIKAaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMAIbHOMN AEATEIbHOCTH;
OBnajieHne yHUBEPCAIbHBIMA KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs JICSITCIIbHOCTD:

* YMEHHE HAXOUTh BEPOSTHOCTH COOBITHH C
WCTIOJIh30BaHNEM IPahUIECKUX METOJIOB; IPUMEHSTh
JUISL peUIeHus 3a1a4 (pOpPMYJIbI CIOKEHUS M YMHOKECHUS
BEPOSITHOCTEH, POPMYITY TTOTHON BEPOSITHOCTH,
¢dopmyny beprymim, komOuHaTOpHbIE (HAKTHI U
(opMYJIBI; OIIEHUBATH BEPOSITHOCTH PEATHHBIX
COOBITHI; YMEHHE ONIEPUPOBATH MOHATHIMHU:
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- IOHUMATh U UCTIOIB30BATH MPEUMYIIIECTBA KOMAHIHOMN
Y MHAUBHUYaJIbHOM paboTHI;

MPUHUMATH LIETTU COBMECTHOM ESITEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS IO €€
JOCTIIKEHHIO: COCTaBJIATH IJIaH JACHCTBUII,
pacnpeensaTh POl ¢ yueTOM MHEHUN y4aCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBUSIX
peabHOTO, BUPTYaIbHOTO H KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYILECTBIIATH MO3UTUBHOE CTPATETUIECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYAIHUIX, TPOSBISATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh MHUIIMATUBHBIM.
OBnazneHre yHUBEPCAIbHBIMU PETYISTUBHBIMU
JICUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATHh MOTHBBI U QPTYMEHTHI IPYTHX JTFOACH TIPH
aHaJIM3€e Pe3yNbTaTOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFOJICH Ha
OIINOKH,

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIUU
JIPYroro 4eaoBeKa

CllydaiiHasl BEJIMYMHA, paclipe/ie]IeHHE BEPOSITHOCTEM,
MaTeMaTHYeCKOe O’KUAAHUE, TUCTIEPCHS U CTaHAAPTHOE
OTKJIOHEHHUE CITy4allHOW BEIUYHHBI, (DYHKIHH
pacrpeieieHus ¥ IJI0THOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOr0 U HOPMAJIBHOI'O PACIIpEIEICHMI;
YMEHHUE UCII0JIb30BaTh CBOMCTBA U3yUEHHBIX
pacnpeneseHuil AJis peleHus 3ajay; 3HAaKOMCTBO C
HOHATHAMM: 3aKOH OOJIBIINX YUCEII, METOIbI
BBIOOPOYHBIX UCCIIEIOBaHUI; YMEHUE IPUBOIUTD
IpUMEPBI MTPOSBICHUS 3aKOHA OOJIBIINX YHCENT B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

* yMEHHE CBOOOHO ONEPUPOBAThH MOHATUSIMU: CTEIIEHb
C LIEJIBIM [T0Ka3aTesIeM, KOPEHb HaTypajJbHOU CTENEHH,
CTEIEHb C PALIMOHATIBHBIM [10Ka3aTeNIeM, CTETIEHb C
JIEHCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKa3aTEJIEM,
Jorapugm ymcia, CHHyC, KOCHHYC M TaHT€HC
IIPOU3BOJIBHOTO YHUCIIA;

* yMEHHE CBOOOHO ONEPUPOBAThH MOHATUAMU: TpapuK
¢byHKIMHM, oOpaTHas QYHKIUS, KOMIIO3ULUS (QYHKIUH,
AuHeNHas QyHKIM, KBapaTu4Has GyHKLNS,
CTerneHHas (PYHKLHUS C LeJIbIM ITOKa3aTeleM,
TPUTOHOMETpHUUYECKHE QYHKIMH, OOpaTHbIE
TpUTOHOMETpHUUECKHEe (QYHKIUH, TOKa3aTeIbHas U
aorapumuueckas QyHKIUN; YMEHHUE CTPOUTh
rpaduku QyHKIMHA, BBIIOIHIATH IPEOOPa30BaHUS
rpaduKoB QyHKIHIL;

YMEHHE UCIO0JIb30BATh IpaUKN QYHKIMH JIst
U3Y4EHHUs NTPOLIECCOB U 3aBUCUMOCTEN MPU PELIEHUHN
3a/1a4 U3 IPYrux yueOHBIX MPEIMETOB U U3 PealbHOM
KHU3HH; BBIpaXaTh (POPMYIaMU 3aBUCUMOCTH MEXKIY
BEJTMYUHAMU;

yMEHHUE CBOOOJHO ONEPUPOBATH MOHITUIMU: YETHOCTb
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(GyHKINHU, TEPHOAUYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh
(GyHKIIMH, MOHOTOHHOCTb ()YHKIIMH, SKCTPEMYM
¢byHKIMH, HANOOJIbIIIEe U HAMMEHBIIIEE 3HAYCHUS
(GyHKIMN Ha IPOMEXYTKE; YMEHUE POBOJAUTH
uccienoBanue GpyHKINH;

YMEHHUE UCII0JIb30BaTh CBOMCTBA U I'paduKu GYHKLUN
JUISL PELICHUs] ypPaBHEHUH, HEPABEHCTB M 33]1a4 C
napameTpamu; n300pakaTh Ha KOOPIMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHU,
HEpPaBEHCTB U MX CHCTEM;

OK 05. Ocy1iecTBasiTh
YCTHYIO U TIHCbMEHHYIO
KOMMYHHUKAITHIO Ha
TOCYJapCTBCHHOM SI3BIKE
Poccuiickoit

deneparyu ¢ yaeTom
0COOEHHOCTEH COIUATLHOIO U
KYJIbTYPHOT'O KOHTEKCTa;

B o0xactu 3cTeTHYECKOTO BOCTIUTAHMS:

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUasl 3CTETUKY
ObITa, HAYYHOI'O M TEXHUYECKOIO TBOPUYECTBA, CIIOPTA,
TpyZJa U OOIIECTBEHHBIX OTHOILICHUI;

- CIIOCOOHOCTH BOCIPUHUMATh Pa3InYHbIC BUbI
HCKYCCTBA, TPAAUIMU U TBOPUYECTBO CBOETO U APYIHX
HapoJI0B, OIYIIATh SMOLHUOHAIBLHOE BO3ACHCTBIE
HCKYCCTBA;

- YO AE€HHOCTh B 3HAYMMOCTH ISl IMYHOCTU U
o0111ecTBa OTEUYECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
THUYECKUX KYJIbTYPHBIX TPAIUIMI U HAPOIHOTO
TBOPUYECTBA;

- FOTOBHOCTb K CAaMOBBIPA)KEHHIO B Pa3HbBIX BUJAX
HCKYCCTBa, CTPEMJICHUE MPOSIBIIATh KAa4eCTBa
TBOPYECKOM JINYHOCTH;

OBnajeHne yHUBEpCAIbHBIMH KOMMYHHKAaTHBHBIMU
NEUCTBUSIMU:

a) oO1eHue:

- OCYLIECTBJIATh KOMMYHHKAIIMU BO BCeX cepax
KU3HHU;

- pacro3HaBaTh HeBepOaJbHbIE CPeICTBA OOLICHMUS,
IIOHMMATh 3HAYEHUE COLMAJIbHBIX 3HAKOB, PACIIO3HABATh

* YMEHHE CBOOOIHO ONIEPUPOBATh MOHATUSMU: CPEIHEE
apupmMeTHyecKoe, MeIuaHa, HauboJbllee 1
HauMEHBbIIIEe 3HA4CHMs], pa3Max, JUCIepCHs,
CTaHIapTHOE OTKJIOHEHHE Il OIIMCAHMSI YUCIIOBBIX
JAHHBIX; YMEHHUE UCCIIEN0BATh CTATUCTUYECKUE
JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM IpadUuecKux
METO/IOB ¥ AJIEKTPOHHBIX CPEJICTB; rpaduIecKu
UCCIIeI0BaTh COBMECTHBIE HAOIIIOIEHHS C IOMOILBIO
JMarpaMM pacCEeUBAHMS U JIMHEWHON PErpeccuu;

* YMEHHE CBOOOHO ONEPUPOBATh MOHATUIMU: TOUKA,
psiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, IyY,
IIJIOCKUH YTOJI, ABYTPAHHBIN YroJl, TPEXTPAHHBIA IO,
MIEPECEKAIOIINECS, TAPAUICIbHBIE U CKPEIIUBAIOIINECS
IIPsIMBIE, NTAPAUIEIIBHOCTD U NEPIECHAUKYJIAPHOCTD
MPSIMBIX Y INTIOCKOCTEH, YIOJI MEXAY MPSAMBIMH, YrOJI
MEXAY IMPSAMOH U TUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMU; YMEHHUE UCITIOJIB30BATh IIPU PEILICHUN
3aJa4 U3y4eHHbIe (PAKThI U TEOPEMBI IUTAHUMETPHH;
YMEHHE OIIEHUBATh pa3Mepbl 00BEKTOB B OKPYKaIOIIEM
MHUpE; YMEHUE ONIEPUPOBATH TOHATUSIMH:
MHOI'OTPaHHUK, CEYEHUE MHOTOT'PaHHUKA, IPABUIIbHBIN
MHOTOIpaHHHUK, ITPU3Ma, THUpamMuia, purypa u
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MPEMOCHUTKH KOHQJIMKTHBIX CUTYallUl U CMATYATh
KOH(JIUKTHI,

- pa3BepHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C
UCTIOJIb30BaHUEM SI3BIKOBBIX CPEIICTB

MOBEPXHOCTh BpallleHUs, IIWITMHIP, KOHYC, 1Iap, chepa,
pa3BepTKa NOBEPXHOCTH, CEUCHUSI KOHYCA U LUJIMHAPA,
napajuiesIbHbIE OCH WJIM OCHOBAHUIO, CEUEHUE 11apa,
IUIOCKOCTb, Kacaromascs chepsl, HUINHIPA, KOHYCa;
YMEHHUE CTPOUTH CEYCHNE MHOTOTPAaHHUKA, N300paxarh
MHOTOTPaHHUKH, PUTYPBI U MOBEPXHOCTH BpaIlICHHUS,
UX CEUEHUS], B TOM UHCJIE C TOMOUIBIO 3JIEKTPOHHBIX
CPENCTB; YMEHHE NPUMEHSITh CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTETHHO
(dhopMyIHMpoBaTh OMpEENICHUs U3Y4aeMbIX (Uryp,
BBIJIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuUYecKux Guryp, 000CHOBHIBAThH MU
OIpOBEPraTh UX; yMEHHUE IPOBOAUTD KJIACCU(PUKALIUIO
¢buryp 1no pa3nuYHBIM IPU3HAKAM, BBIITOJIHATh
HE00XO0MMbIE JOIMOJIHUTENIbHbBIE IOCTPOSHUS;

OK 06. IIposiBnsATH
IPaKIaHCKO-TTATPUOTUUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HaHHOE TOBE/ICHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111e9esI0BeYeCKIX
LIEHHOCTEM, B TOM YHUCIIE C
Y4€TOM FrapMOHU3AIUN
MEKHAIIMOHAIBHBIX

1 MEKPEITUTHO3HBIX
OTHOIICHUM, TPUMEHSTh
CTaHJapThHI
AHTHKOPPYIIIUOHHOTO
MTOBEJ/ICHHS,

-0CO3HaHUE 00YYaIOIIMMHUCS POCCUHCKOM IpaXkITaHCKON
UJICHTUYHOCTH;

- LIEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHEN NIO3ULIUU
JMYHOCTH HAa OCHOBE IyXOBHO-HPAaBCTBEHHBIX
LeHHocTen HapoaoB Poccuiickont Penepannu,
HUCTOPUYECKUX U HAIMOHAIBHO-KYJIBTYPHBIX TPAIULIHAN,
(dopMHpOBaHHE CUCTEMBI 3HAUUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTAaHOBOK, aHTUKOPPYIIIHOHHOTO
MHUPOBO33PEHHUs IPABOCO3HAHMUSL, DKOJIOTHUECKOU
KYJIBTYpBI, CIIOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTH
JKU3HCHHBIE I1JIaHBI;

B gacty rpaxx1aHCKOro BOCIIUTaHUS:

- OCO3HAaHUE CBOUX KOHCTUTYLIMOHHBIX IIPAB U
00s13aHHOCTEH, yBa)KCHHE 3aKOHA U IIPAaBOMOPSIKA;

- IPUHATHE TPAJULIUOHHBIX HAIIUOHAJIbHBIX,
0011eYeI0BeYeCKUX TYMaHUCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEM;

®* YMCHHC CBO6OI[HO OIICPUPOBATDL ITIOHATUAMMU
MpAMOYTOJibHaA CUCTEMA KOOpAUHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOPAUHATBI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUEC BEKTOpPA HA YHCJIO,
Pa3JI0KCHUEC BEKTOpA 110 6a3Hcy, CKaJIIpHOC
MMPOU3BCACHUC, BEKTOPHOC ITPOU3BCACHUC, YT'OJI MCKIY
BCKTOpaMu; YMCHHEC UCIIOJIb30BATb BCKTOpHHﬁ u
KOOp}II/IHaTHblf/'I MCTOJ JJId pCHICHUA TCOMETPHUICCKUX
3ala4 U 3aa4 Apyrux y‘le6HLIX npeaAMETOB;

20



- TOTOBHOCTb MPOTUBOCTOSITh UJICOJIOTUH SKCTPEMU3MA,
HaI[MOHAJIN3Ma, KCeHO()OOUH, TUCKPUMHUHALIUN IO
COLMAIIBHBIM, PEJIUTUO3HBIM, PACOBBIM, HALITMOHAJIbHBIM
IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JIESITEILHOCTD B
MHTEpecax rpakKIaHCcKOro o0IIecTBa, y4acTBOBATh B
CaMOYTIPaBIICHUU B 00II€00pa30BaTeIbHON
OpraHU3alM U IE€TCKO-FOHOILIECKUX OpraHu3alusix;

- YMEHUE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUIMU U
Ha3HAYCHHUEM;

- TOTOBHOCTb K T'YMAQHUTAapHOM U BOJIOHTEPCKOU
JIEATEIIbHOCTH;

NaTPUOTUYECKOTO0 BOCIIUTAHMUS:

- chOpMUPOBAHHOCTH POCCUNUCKON IPAKIaHCKOU
UJEHTUYHOCTH, ATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoAdy, YyBCTBA OTBETCTBEHHOCTH nepen PonuHoi,
rOpJOCTH 3a CBOU KpaH, CBOXO PoauHy, CBOM fA3BIK U
KYJIbTYpPY, IPOLIIOE U HACTOSIIEE
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuu;

OK 07. ConeicTBOBaTH
COXPAHEHUIO OKPYKAIOLIEH
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HAHUSI 00
W3MCHEHHUU KIINMAaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHsIX;

-HE IPUHUMATD JEHCTBUS, IPUHOCSIIUE BPEL]
OKpYXKarollleu cpee;

- YMETb POTHO3UPOBATH HEOIATONIPUSITHBIE
HKOJIOTMUYECKUE TIOCIIEACTBUS MTPEANIPUHIMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- PacIIUPUTbH ONBIT AESATEIBHOCTH YKOJIOTHUECKON
HaIlpaBJIEHHOCTH;

pa3pabaTbIBaTh IUIaH PELICHUs TPOOIEMBI C yIETOM
aHaJIN3a UMEIOIINXCSI MATEPUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIIATH LIEJICHANIPABIEHHBIN ITOUCK NIEPEHOCA
CPEZCTB U CIIOCOOOB AEHCTBUS B MPO(HECCHOHAIBHYIO

* YMEHHE CBOOOHO ONEPUPOBATH MOHATHIMU:
OpSMOYTOJIbHAs CCTEMa KOOPAMHAT, BEKTOD,
KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YHUCIIO,
pas3iiokeHue BEKTOpa 1o 0a3ucy, CKaIsipHOe
POM3BEICHUE, BEKTOPHOE IPOU3BEACHUE, YTOI MEKIY
BEKTOpaMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBINA U
KOOPAMHATHBIN METOJ ISl PELICHHUsI T€OMETPHUUECKUX
3a7a4 ¥ 3a/1a4 JPYruX y4eOHBIX TPEAMETOB;
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cpeny;

- YMETh EPEHOCUTH 3HAHUS B MTO3HABATEJIbHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATSIILHOCTH;

- IIpe/iyIaraTh HOBbIE IPOEKTHI, OLICHUBATh UJICH C
MO3UIUH HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUICCKON
3HAYUMOCTH;

- IaBaTh OLICHKY HOBBIM CUTYaIUsIM, BHOCUTh
KOPPEKTUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE
pE3yJBTAaTOB LIETSIM

IIK 1.1. Mcnonmp30BaTh
KOHCTPYKTOPCKYIO U
TEXHOJIOTUYECKYIO
JTOKYMEHTAIUIO MPU
pa3paboTKe TEXHOJOTHUYECKHUX
MPOIIECCOB MU3TOTOBJICHUS
neTajeld MalyH.

-yMeTh (POPMUPOBATH ANTOPUTMBI PEILICHUS
poOJEMHBIX 3a/1a4, HA OCHOBE U3yYEHHBIX aJITOPUTMOB
pellleHus CTaHAAPTHBIX 3a/1aHUN;

-BJIaJIETh HaBbIKAMU y4€OHO-UCCIIEI0BATEIBCKON U
MIPOEKTHOM J1eATEIbHOCTH, HABBIKAMU Pa3peleHus
npo0Jem;

- aHAIM3UPOBATH MOMYYEHHBIC B XOJI€ PEIICHUS 3a/1a4H
PE3YIbTAThl, KPUTHYCCKU OLICHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSAX;

* YMEHHUE MOJEIINPOBATH PEAJIbHBIE CUTYALUH HA SI3bIKE
MaTEMAaTUKH; COCTABJIITh BBIPAKEHUS, YPABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4H,
UCCIIE0BATh ITIOCTPOCHHBIE MOJCIIN C UCIIOIb30BaHUEM
anmnapara ajireOpbl, HHTEpIPETUPOBATh MOJTyYEHHBIH
pe3yiabTaT; CTPOUTHh MAaTEMATHYECKUE MOJIEIH C
IIOMOUIbIO TEOMETPUYECKUX ITOHATUHN U BETUYHH,
penaTh CBA3aHHbIE C HUMU IIPAKTUYECKUE 3a/1a4U;
COCTaBJIATh BEPOSTHOCTHYIO MOJEIND U
MHTEPIPETUPOBATH ITOTYYEHHBIN pPE3ybTaT; PEIaTh
IIPUKJIAJHBIE 3a1a4U CPEACTBAMU MAaTEMAaTUYECKOTO
aHaJIN3a, B TOM YHUCJIE COLMAIBHO-D)KOHOMHYECKOTO U
(U3NYECKOTo XapakTepa;

* YMEHHE BBIOMPATh MOJIXOAIINNA METOT U
COOTBETCTBYIOIIMI AJITOPUTM U1l PELLICHUS 3aa4H;
ITOHMMAaHHE 3HaYMMOCTH MAaTEMAaTUKHU B U3YYEHUU
HNPUPOIHBIX U OOLIECTBEHHBIX MPOLIECCOB U SIBJICHUI;
YMEHHE PACIO3HABATh IIPOSBICHUE 3aKOHOB.
MAaTE€MAaTHKU B UCKYCCTBE, YMEHUE IIPUBOJAUTH
MIpUMEPBI MATEMATHYECKUX OTKPBITHI POCCUNCKON U
MHPOBOM MaTEMaTUYECKON HAYKU
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATIIIMHBI

2.1 O0beM QM CHUIIMHBI U BHAbI YU4eOHO# padoThI

Bug yueOHo# paboThI Obmem s
yacax

O6bpeM 00pa3oBaTeNIbHON MPOTrPaMMBbIl TUCHUTUTHHBI 248
Copnepxanue 178
BT. 4.
TEOPETUUYECKOE 00yUCHHE 132
PAKTUYECKUE 3aHITHUS 46
71a00paTOPHBIC 3aHITUS -
KOHTPOJIbHBIE paOOTHI -
[TpuknagHoit MOy (WK PO eCcCHOHATBHO-OPUEHTHPOBAHHOE 56
COJIEp’KAHHE)
BT. Y.
TEOpETUIECKOe 0O0yUeHUe 4
PAKTUYECKUE 3aHITHUS 52
71a00paTOPHBIC 3aHITHS -
KOHTPOJIbHBIE pabOThI -
MPAKTUYECKasl MOJITOTOBKA 56
caMoCTosATeNbHas (BHEayAUTOpHAs) paboTa 00y4aromierocs (BCero) -
IIpome:kyTouHasi arTecTanus (KOHCYJIbTAIMK - 8 ¥ SK3aMEH - 6) 14




2.2. TemaTuyeckuii mjiaH u coaep:xkanue rucumiuabl OY AI1.04 «MatemaTuka»

HaumenoBanue pa3nenos u
TeM

Copneprkanue yueOHOTO MaTepuaina, 1abopaTopHbIE U MIPAKTHYECKHUE
paboThI, caMOCTOsATENbHAS paboTa 00yJaromuxcs, KypcoBas paboTa
(IpoeKT) (ecnu MperyCMOTPEHBI)

O0BeM 4acoB

dopmupyembie 001me
¥ ipodeccuoHaIbHbIC
KOMIICTCHIIUN

1

2

4

Pa3znea 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI

22/10

Tema 1.1

Ilens 1 3a1aun MaTeMaTUKU
MIPU OCBOCHHUH
CITeIIHMATBbHOCTH.

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lEPKAHUE!

4/2

1. ba3zoBble 3HaHUS ¥ YMEHHUS 10 MATEMAaTHUKE B MPOPECCHOHATBHON
1 B IOBCEJTHEBHOM JIEATEIHHOCTH.

2/2

JlabopaTopHbie paboThI

IIpakTnyeckne padoThI.

2. BXoTHO# KOHTPOJIb.

NN

CaMocTosTenbHast (BHeayIMTOpHas) paboTa 00ydaromuxcsi:
WNudopmannonnoe coodieHne «3HaHus 1 yMEHHS 110 MaTEMAaTHKE B
npodeccHoHaNBbHOM 1eATEIbHOCTH.

Tema 1.2

[TonsiTHE KOpHS N-OM CTENEHU
U3 JEHUCTBUTEIBHOIO YUCIIA.
CaoiicTBa KOpHS n-0it
CTeneHUu. Yuciosele
BBIpaXEHUS U peoOpa3oBaHUs
YpaBHEHMSI U HEPABEHCTBA.

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPsKAHME!

10/2

3. Kopnu u crenenu. KopHu HaTypaibHOM CTETIEHN U3 YUCIIA U UX
CBOICTBA.

4. CteneHu ¢ pallMOHATLHBIMU TTOKA3aTeNIIMH, UX CBOMCTBA. CTeneHn
C IeliCTBUTEIFHBIMU NoKa3aTeIsMU. CBOMCTBA CTEIICHU C
JNIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

5. [IpeobpazoBanue pallOHAIBHBIX U UPPAIIMOHATBHBIX BHIPAKEHUH.
[TpeoOpazoBaHue CTEIEHHBIX U TTOKA3aTEIbHBIX BHIPAKCHUH.
[TonsiTHE KOpHS N-Ol CTENEHU U3 IeUCTBUTENBHOro ynucia. CBoHcTBa
KOpHSI N-OW CTETEHHU.

6. UncioBble BeIpakeHUs U TTpeoOpa3oBanus. JIMHeWHbIE,
KBaJIpaTHbIC YPAaBHEHUS Y HEPABEHCTBA.

JlaGopatopHble paboThI

IpakTuyeckue padoThl ¢ npoheccuoHanbHO-OPUEHMUPOBAHHBIM
cooeprcanuem.

2/2

7. Yucna v Beruucienus. Belpakenus u npeodpa3zoBaHusl.

212

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06, OK-07
K 1.1.
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CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00ydarouuxcsi:
Pabota ¢ ucrounnkoM. Pemenue 3anauq.

Tema 1.3
I'eoMeTpus Ha TUIOCKOCTH.

IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIEPKAHME:

4/2

8. Buapl mnockux ¢guryp u ux miomazsb. [Ipaktuko-
OpPHMEHTHPOBAHHBIE 33/1a41 B Kypce F€OMETPHH Ha IIOCKOCTH.

2/2

JlaboparopHbie pabOThI

IIpakTuyeckue padboTwl ¢ npogheccuonHaIbHO-0OpUESHMUDPOBAHHBIM
cooeprcanuem:

2/2

9. Pemenue 3anay no pasneny [lnanumerpus.

2/2

CamocrosTenbHast (BHeayIuTOpHas) paboTa o0yyarouuxcs:
CooOmienus mo temam: «llmaHuMETpHs B TEXHUYECKUX
JUCHUATIINHAX .

Tema 1.4

[IpoueHTHBIE BBIYUCIICHUS.
Brraucnenus ¢
MPUOIMKEHHBIMY JTAHHBIMHU.

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPsKAHME!

4/2

10. ITpocThle MPOLEHTHI, pa3HbIE CIIOCOOBI HX BHIYUCICHUS.
CnoskHbIEe TPOLIEHTHI

JlaGopaTopHbie pabOThI

IIpakTnyeckue padoThl ¢ npogheccuonanvbHo-OpueHmupoO6aHHbIM
cooepicanuem:.

2/2

11. Pemenue 3a1a4 Ha MPOLICHTHBIE BhIYKMCIEHUS. Bpiuncienus ¢
IpUOIMKEHHBIMU JaHHBIMU.

2/2

CamocrosiTenbHast (BHeayIMTOpHas) paboTa o0yyarouuxcs:
Coobuienust o teme: «IIpo1eHThl B TEXHUUECKUX pacyeTaxy.

Paznen 2. YpaBHeHHs M HepaB

CHCTBA

Tema 2.1
Meroas! pemenus
YPaBHEHUI U HEPABEHCTB.

Conep:xanue yueOHOro Marepuasa;

12. IpoOHO-panimoHanbHbIE ypaBHEHHS U HEPABEHCTBA. MeTO b
pelIeHus.

13. UppanmoHanbHbIe YpaBHEHUS] M HEPABEHCTBA. METO/IbI pelIeHHSL.

JlabopaTopHbie paboTHI

IIpakTnyeckune padorTsbl:

14. Pemienue npoOGHO-paIlOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.
15. Pemenue uppanMoHaIbHbIX YPaBHEHUH U HEPABEHCTB.

NN

OK-01, OK-02,
OK-03, 1K 1.1.
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CamocrodrenbHas (BHEayIMTOPHAsA) paboTa 00y4aroIXCs:

10/4

Tema 2.2 ITpodeccrnoHaTbHO-OPHEHTHPOBAHHOE COACPKAHME:
Cucrembl ypaBHECHUHN U 16. ITonsTue onpenenutens 2x2. Meron onpenenuteneit (Kpamepa) 2
HEPABEHCTB. JUISL pEeLIEHUs] CUCTEM JIMHEHHBIX YPAaBHEHUM.
17. Ilonstue onpenenutens 3x3. Merox onpenenuteneit (Kpamepa) 212
JUISL pEeLIEHUs CUCTEM JIMHEHHBIX YPAaBHEHUM.
18. Meton "aycca (a1 cuctem 2x2). 2
JlaboparopHbie paboThI —
IIpakTuyeckue padboTwl ¢ npogheccuonHaIbHO-0OpUESHMUPOBAHHBIM 4/2
CO0ePIHCAHUEM '
19. Pemienue cucreM JTMHEWHBIX ypaBHEHUHN 2X2 METOJIOM 2
ONIPEACIIUTENCH.
20. Pemienue cucreM JTMHEWHBIX ypaBHEHUH 3X3 METO/I0M 2/2
ONPEACIUTENCH.
CamocrosTenbHast (BHeayIuTOpHas) paboTa o0yyarouuxcs: —
CooOmienus no reme: «buorpadus 'ayccay.
Tema 2.3 Coaep:xanue yueOHOro MarepuaJa; 2/2
CocraBiieHue u pelieHue JlaGopartopHbie paboThI —
po(ecCHOHANBHBIX 3a/1a4 ¢ IIpakTnueckue padoThl ¢ npogheccuonanbHoO-0puUeHMUPOBAHHBIM 212
IIOMOIIBIO YPaBHEHHI. cooepircanuem:
21. CocraBneHne U pemneHue npodecCHoHANBHBIX 33124 C TIOMOIIHIO 212
YpaBHEHUH.
CamocrosTenbHas (BHeayIuTOpHas) paboTa oOydaromuxcs —
Coo0buieHus 1Mo Teme: «YpaBHEHHS B TEXHUUECKUX pacyeTax».
Pa3nen 3. Crenenu u kopuu. CrenenHasi QyHKIusi 10 OK-01, OK-02,
Tema3.1l Coaep:kaHue y4e0HOro MaTepuasa; 8 OK-03, OK-04
@DyHKIMH, UX CBONCTBA. 22. O6nacTh onpeieseHus 1 MHO)KECTBO 3HAYCHUH (PYHKIIUH. 2
Crioco0wl 3amanus GyHKITAN. YETHOCTH, HEYETHOCTD, MEPUOTUIHOCTD (YHKITHIA.
23. Crioco0bl 3a1aHust DYHKIUH. 2
JlaGopatopHble padOoThI —
IIpakTnyeckne padoThI: 4
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24. HaxoxieHue o0yiactu onpeaeneHus: ApoOHO-pariioHaTbHBIX

byHKIHIA.
25. UccrienoBanue qpyrux CBOMCTB (DYHKIIMH.

CamocrosTenbHas (BHeayAUTOpHAs) paboTa 00 yJaroIXCst
Pabora ¢ ucrounukom. Pemenue 3amau.

Tema 3.2

CrenenHast GyHKIHS C
paroHaIbHBIM
MOKa3aTeJsIMH, €€ CBOICTBA U
rpaduKy.

Coaep:xanue y4eOHOro MaTepuaJa;

26. CrenieHHast GyHKIMS C PAIMOHAIBHBIM ITOKa3aTelIeM, e
CBOWCTBA U IpaduKu.

JlaGopaTopHbIie paboThI

IIpakTnyeckune padoThI:

CamocTosTenbHas (BHeayIMTOpHAasi) paboTa o0ydaromuxcs
Pabora ¢ ucrounukom. Permenue 3amad.

Paznea 4. lloka3aTenbHas GyHKuus

Tema 4.1
[TokazarenbHas QyHKIUS, €€
CBOICTBa

Coaep:xanue yueOHOro MarepuaJa;

27. IlonsaTue noka3aTelbHON (QYHKIINH, €€ CBOWCTBA U rpaduK.

JlaGopaTopHbIie pabOThI

IIpakTnyeckune padoThI:

CamocTosTenbHas (BHeayIMTOpHAas ) paboTa o0ydaromuxcs
Pabora ¢ ucrounnkomMm. Perrenne 3amgayd.

Tema 4.2
[Toka3zaTenbHble YypaBHEHUS U
HEpPaBEHCTBA

Conep:xanue yueOHOro Marepuasa;

28. TokazaTenbHbIe ypaBHEHHs. MeToIbl pelieHus (ypaBHUBaHHS
MOKa3aTelei, MeTo/] BBEJICHUSI HOBOM MEPEMEHHOMU, (PYHKIIMOHAIBHO-
rpaduyeckuil MeTox).

29. PemieHne CI0KHBIX IMOKa3aTebHBIX YPaBHEHHH.

30. [Noka3aTenpHbIC HEpaBEHCTBA. .MeTOIbI peleHus!.

N

JIaGopatopHble paboThI

IIpakTnyeckune padoThI:

31. Perenune mokazaTebHBIX YpaBHEHHH
32. Perienue nokasaresbHbIX HEPABEHCTB

NN

CamocrosTenbHas (BHeayIuTOpHas) paboTa oOydaromuxcs
Pabota ¢ ucrounukom. Pemenue 3anau.

OK-01, OK-02,
OK-03, OK-04
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Pa3nea 5. Jlorapu¢gmsl. Jlorapudmudeckas QyHKIus 22 OK-01, OK-02,
Tema 5.1 Coaep:xanue yueOHOIro MaTepuaJa; 10 OK-03, OK-04
Jlorapudwm yucia. CoiicTBa 33. Jlorapudm uucia. Beraucienue orapudmos. 2
JorapugpMmoB. 34. CgoiicTBa norapudmoB JlecATUUHBIN U HATYpAJIbHBIN 2
JlecATUYHBINA U HATYPAIBHBIM | jorapu(Mbl, YUCIIO €.
Jorapu@Mmsl, YUCIIO €. 35. [IpeobpazoBanue orapuMUIECKUX BBIPAKECHHUN 2
JlaGopaTopHbIie paboThI
IIpakTnyeckue padoThl: 4
36. Beruucienus ¢ sorapudmamu. 2
37. IIpeobpazoBanue norapu(HMUIECKUX BHIPAKCHUN. 2
CamocrosTenbHas (BHeayIuTOpHAas) paboTa o0ydaromuxcs —
Joknan «VcTopyst BOSHUKHOBEHUS IOHATUS JIorapupm».
Tema 5.2 Conep:kaHue y4eOHOro MaTepuaJa. 2
Jlorapudmuueckas pynkuus, | 38. Jlorapudmuueckas GyHKIMS U €€ CBOICTBA 2
€€ CBOMCTBA JlaGoparopHble pabOThI -
IIpakTnyeckue padoThl: —
CamocrosTenbHas (BHeayIuTOpHAas) paboTa o0ydaromuxcs —
Pabora ¢ ucrounukom. Pemenue 3anau.
Tema 5.3 Conep:xanue yueOHOro MarepuaJa; 10
Pemenue norapupmudecknx 39. [lonsartue norapuMu4eckoro ypaBHeHusl. MeTobl pelieHusl. 2
YPAaBHEHUH U HEPABEHCTB 40. MeTo/p!I perieHus CIIOKHBIX JIOTapu(MUIECKUX YPaBHEHHH. 2
41. JlorapupmMuueckrue HepaBeHCTRA. 2
JlabopaTopHbie paboThI —
IIpakTnueckue padoThl: 4
42. Pemenue norapuMu4eckux ypaBHEHH. 2
43. Pemenne norapupMUIECKIX HEPABEHCTB. 2
CamocrosTenbHas (BHeayIUTOpHas ) paboTa 00ydaromxcs —
Pabora ¢ ncrounnkoMm. Pemrenne 3aauq.
Pa3nes 6. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 40/10 OK-01, OK-02,
Tema 6.1 Coaepxanue yueOHOIro MaTepuaJa; 4 OK-03, OK-04,
TpuronomeTpuyeckue 44. Pajmannas Mepa yriia. OnpejiefieHre CHHyca, KOCHHYCa, 2 IIK1.1.
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(GyHKIMN TPOU3BOIBHOTO
aprymenTa. Paguannas u
rpajxycHasi Mepa yria.

TaHIre€HCa U KOTaHTeHCa. 3HAKH TPUTOHOMETPUUYECKUX (YHKIUHN 11O
Y4eTBEPTIM. 3aBUCHUMOCTb MEKIY TPUTOHOMETPHUECKIMU
(GYHKIMSMHU OJJTHOTO M TOTO XK€ yIJa.

JlaGopaTopHbIie paboThI

IIpakTHyeckne padoThl: 2
45. Pemenue 3a7a4 Ha olpeielIeHue CUHYyca, KOCUHYCa, TaHTeHca U 2
KOTaHIeHCa. 3HAKU TPUTOHOMETPUUECKUX (DYHKIIMIA 1O YETBEPTSM.
CamocrosTenbHas (BHeayaAUTOpHAs) paboTa 00 yJaroIXCst —
Pabora ¢ ucrounukom. Pemenue 3amau.
Tema 6.2 Coaep:xanue yueOHOro MarepuaJa; 8/4
OcHoBHbIE 46. TpuroHoMeTpuYeCcKHe TOXKIECTBA. 2
TPUTOHOMETPUYECKHE 47. ®opMybl IPUBEACHUS. 2
TOXIeCTBA. DOPMYIIBI JIaGopatopHble padoThI -
IIPUBCICHUS. IIpakTH4eckne padboThl ¢ npogheccuoHanbHO-OpUEHMUPOEAHHBIM 4/4
cooepicanuem:
48. OCcHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECCTBA. 212
49. ®opmybl IpUBEICHUS. 2/2
CamocrosTenbHas (BHeayIuTOpHAas) paboTa o0ydaromuxcs —
Pabota ¢ ucrounukom. Pemenue 3anau.
Tema 6.3 Copep:xaHue y4eOHOI0 MaTepUaJa; 6
Tpuronomerpuueckue 50. Tpuronomerpuyeckue HyHKIIMH Pa3HOCTH IBYX YTJIOB. 2
(GyHKINU pa3HOCTH ABYX 51. Tpuronomerpuyeckre (yHKIMU JBOWHOTO U MOJOBUHHOIO YIa. 2
YTJIOB. JlaGoparopHbie pabOThI —
Tpuronomerpuyeckune IIpakTnueckne padoThl: 2
(DyHKIHH TBOHHOTO U 52. [Ipeobpa3oBaHus NPOCTEHIINX TPUTOHOMETPHUECKUX 2
MIOJIOBUHHOTO yTJIa BBIPAXKCHHIL.
CamocrosTenbHas (BHeayIUTOpHas ) paboTa 00ydarommxcs —
Pabora ¢ ncrounnkoMm. Pertenne 3amgay.
Tema 6.4 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/ICPIKAHNE: 4/2
Tpuronomerpuueckue 53. CaoiicTBa 1 Tpad Ky QPyHKIHI y = cOS X, Y = sin X. 212
(byHKIINHU, UX CBOMCTBA U 54. CpoiicTBa 1 rpaguku QyHKIHMHA y = tg X, y = ctg X. 2
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rpaduKu

JlaboparopHbie paboThI

IIpakTnyeckue padoThbl:

CamocrosTenbHas (BHeayUTOpHAs) paboTa 00 yJaroIXCst
Pabora ¢ ucrounukom. Pemenue 3anau.

Tema 6.5 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIePKAHUE: 4/4
Omnucanne npousBoACTBEHHBIX | 55. Mcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIIMHI B 212
IIPOLIECCOB C NOMOILBIO npodeccuonanbHbIx 3agadax. Ckatue u pacTsikeHue rpaduxkos
rpaduKoB (PYHKIHI. TpuroHomerpuyeckux ¢pynkuuii. [IpeodpazoBanue rpaduxon
[IpeobpazoBanue rpadukoB TPUTOHOMETPUUICCKUX (DYHKIIHH.
TPUTOHOMETPUUECKUX JIaGopatopHbie pabOThI -
yHKIHI. IIpakTuyeckue padboThl ¢ npogheccuoHaIbHO-0OPUESHMUDPOBAHHBIM 212
cooepicanuem:
56. IIpeoOpa3oBanue rpa kOB TPUTOHOMETPUUECKHUX (DYHKITUH. 2/2
CamocrosTenbHas (BHeayIuTOpHAas) paboTa o0ydaromuxcs —
HNudopmannonnoe coobmenue : «'puronomerpuueckue GyHKIUM B
TEXHUYECKHUX CIICITUATBHOCTSIX).
Tema 6.6 Conep:xanue yueOHOro MaTrepuaJa; 4
Oo6parHsbie 57. O6patnbie Tpuronomerpuueckue Gpynkmun. Mx cBoiictBa u 2
TPUTOHOMETPUUYECKHE rpaduKH.
pyHkimn JlaGopartopHbie paboThI —
IIpakTHyeckue padoThl: 2
58. Pemienue 3a7a4 Ha BBIYUCIIEHNE 3HAYCHU 0OpaTHBIX 2
TPUTOHOMETPHUYECKUX (DYHKIIUH.
CamocrosTenbHas (BHeayIUTOpHas ) paboTa 00ydarommxcs —
Pabora c ucrounukom. Perenue 3anad.
Tema 6.7 Conep:xanue yueOHOro Marepuasa; 10
Tpuronomerpuueckue 59. [IpocrTeiinie TpUroHOMeTpUYECKHE ypaBHEHHU. MeTo 1blI 2
ypaBHEHUS U HEPaBEHCTBA peteHwus.
60. Crio’xHBIE TPUTOHOMETPUYECKHE YPaBHEHHUS. METOIBI PEIICHNSI. 2
61. [IpocTeiinire TPUrOHOMETPUYECKHE HEPABEHCTBA. 2

JIaGopatopHbie paboThI
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IIpakTnuyeckune padoThI:

62. Pemenne mpocTeUIUX TPUTOHOMETPUUYECKUX YPABHCHHH.
63. Perienne cioKHBIX TPUTOHOMETPHUECKUX YPAaBHEHUH.

N N>

CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00yJarouuxcsi:
Pabora ¢ ucrounnkoMm. Pertenne 3amgay.

Pa3nen 7. KommjiekcHbIe ynciia 8/6
Tema 7.1 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COJIEPKAHUE: 6/4
KomiiekcHele yncna 64. [lonsaTue KoMIIeKCHOTO yuciia. ConpsoKeHHbIE KOMIUIEKCHBIE 212
qrcia, MOJIYyJIb U apTyMEHT KOMIUIEKCHOTO uucia. dopma 3amnucu
KOMIUICKCHOTO YHuCJia (TeoOMeTpruiecKasi, TPUrOHOMETpHUIeCcKas,
anreOpanveckas).
65. ApudmMerndyeckue NeHCTBUS C KOMIUIGKCHBIMU YHCITAMH. 2
JlaGopaTopHbIie pabOThI —
IIpakTHyeckue padoThl ¢ HPodeccuoHanbHO-OpUESHMUPOBAHHBIM 212
cooepicanuem:
66. Pemenue 3amay Ha IEHCTBUA C KOMIUIEKCHBIMHU YUCIIAMU B 2/2
anrebpanveckoii hopme.
CamocTosTenbHas (BHeayIMTOpHAas) paboTa o0ydaromuxcs —
[Tpe3enTanus Ha Temy : «KOMIUIEKCHBIE YUCITa B TEXHHYECKUX
3a/1agaxy.
Tema 7.2 Coaep:xanue yueOHOro MarepuaJa; 2/2
[TpuMeHeHne KOMIUIEKCHBIX JlaGopartopHbie paboThI -
qHCe IpakTuyeckue padoThl ¢ npogheccuonanbHO-OpUEHMUPOBAHHBIM 212
cooepicanuem:
67. BeImoHeHnE pacueToB ¢ IIOMOIIHIO0 KOMIUIEKCHBIX YHCEIL. 212

HpI/IMepH HCITOJIb30BaHNA KOMIIJICKCHBIX YHUCCII B CIICL. ITPEAMCTHBIX
JUCHHUIIIINHAX.

CamocTosTenbHas (BHeayIMTOpHAs) paboTa 00ydaromuxcst
Nudopmanmonnoe coobmenune : « KoMmriekcHpie gyucia B
TEXHUYECKUX JAUCHUIUIMHAXY, « VICTOpHS BO3SHUKHOBEHUS
KOMIUICKCHBIX YHCEI.

OK-01
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Paznea 8. IlponsBoanas pyHKUMH, ee IPUMeHEHHE

36/6

Tema 8.1 Conep:xanue yueOHOro Marepuasa; 8

Honsitre npeznena GpyHkuuy. 68. Onpenenenue YMCIOBON MOCICIOBATEIILHOCTH U CITIOCOOBI €€ 2

[TonsTHE NPOU3BOIHOI. 3amanus. [lonsarue npeaena GyHKIMU Ha OECKOHEUHOCTH U B TOUKE.
69. [lonaTre Mpou3BOJHON. AJITOPUTM HAXOXKJICHHSI TPOU3BOIHOM 2
10 ONPEJICICHHUIO.
JlaboparopHbie paboThI —
IIpakTHyeckne padoThl: 4
70. Pemenue 3a1a4 Ha BBIYMCIICHUE TIPEACTOB () YHKIIUH. 2
71. Pemenue 3a1a4 Ha HAXOXICHUS TPOU3BOAHOMN T10 OMPEIEICHHUIO. 2
CamocTosTenbHas (BHeayIMTOpHas) paboTa o0ydaromuxcs —
Pabora ¢ ncrounnkom. Pemenue 3amau.

Tema 8.2 Coaep:xanue yueOHOro MarepuaJa; 4

[IpaBuna 72. IlpaBuna nuddepennmupoBanus. Tabauia npou3BOAHBIX. 2

miupdepernmpoBanms. JlaGoparopHble pabOThI -

Tabnyua mpoOM3BOHBIX. IIpakTHYecKHe PAGOTHI: 2
73. IuddepeHumrpoBanue 31eMEHTaApHBIX (YHKITHIA. 2
CamocrosTenbHas (BHeayIUTOpHas ) paboTa 00ydarommxcs —
Pa6ora c ucrounukom. Pemenue 3anau.

Tema 8.3 Conep:xanue yueOHOro MarepuaJa; 4

IIpon3sBosHas CIOKHON 74. Tloustue cnoxHo pyHkuuu. [TponsBogHas ciokHON QyHKIMH 2

(yHKIMH JlabopaTopHbie paboThI —
IIpakTnyeckne padoThl: 2
75. luddepeHunpoBanue CI0KHbIX QYHKIHH. 2
CamocrosTenbHas (BHeayIuTOpHas) paboTa oOydaromuxcs —
Pabota ¢ ucrounukom. Pemenue 3anau.

Tema 8.4 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE: 8/4

I'eomeTprueckuii cMbIcC 76. 'eomeTpruecKuii CMbICT IPOU3BOJHON (QYHKIIUHU. Y paBHEHHE 2

MIPOU3BOIHOM KacaTelnbHOU K rpaduky GyHKIUU. AJTOPUTM COCTABIICHUS

Bropas npousBoHas. ypaBHEHHUs KacaTeJIbHOH.

PuU3NYECKUI CMBICIT /7. Bropas npousBoaHas. Puznyeckuil (MexaHU4ecKuii) cmbica 1-i 2/2

OK-01,IIK 1.1.
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MIPOU3BOAHOM B
po¢eCCHOHAIBHBIX 3a71a4ax

1 2-i MPOU3BOJIHOM.

JlaGopaTopHbIie pabOThI

IIpakTuyeckue padoTwl ¢ npogheccuonHaIbHO-0OpUESHMUDPOBAHHBIM 4
cooeprcanuem:
78. 'eoMeTpUYECKU CMBICI MPOU3BOIHON (DYHKIIMH. Y paBHCHHE 2
KacaTeJIbHOM.
79. Bropas npousBoaHas. usndeckuii (MEXaHUIECKUN) CMBICIT 1-i 212
1 2-i MPOU3BOJIHOM.
CamocrosTenpHas (BHeayAUTOpHAs) paboTa 00 yJaroIXCst —
HNudopmannonnoe cooduenue : «IIpunoxenne mpou3BOIHON AT
pelIeHrs TEXHUYECKUX 3a/1a4).
Tema 8.5 Conep:xanue yueOHOro MaTepuaJa; 4
MoHOTOHHOCTB QyHKIHH. 80. Bospacranue u yobiBanue GyHKIHH. BBITYKI0CTh (BOTHYTOCTB) 2
Touku sKcTpeMyma GYHKIIMN Ha OTpe3Ke. DKCTPEeMYMbI (DYHKIIMH, TOYKU NIeperuda.
JlaGopaTopHbIie pabOThI —
IpakTnyeckne padoThl: 2
81. Pemenue 3a1a4 Ha MOHOTOHHOCTD (DYHKITHH, TOYKH SKCTPEMYMA. 2
CamocTosTenbHas (BHeayIMTOpHAas) paboTa o0ydaromuxcs —
Pabora ¢ ncrounnkomM. Pertenne 3amgayd.
Tema 8.6 Conep:xanue yueOHOro Marepuasa; 4/2
UccnenoBanune GpyHkumii u 82. UccnenoBanme QyHKIMH ¢ TTOMOIIBIO TIPOU3BOIHOMN H 2
MOCTpOEHHE TpadUKOB MTOCTPOECHHE TPa(UKOB.
JlabopaTopHbIie paboThI
IIpakTuuyeckue padoThl ¢ npogheccuonanbHo-OpuUeHmMUPOBAHHHIM 2/2
cooepicanuem:
83. MccnenoBanue GyHKIIUU C TOMOIIBIO TPOU3BOTHON U 2/2
MIOCTPOEHHE I'pa(UKOB (110 AJITOPUTMY).
CamocrosTenbHas (BHeayIuTOpHas) paboTa o0ydaromuxcs —
PaGora c ucrounukom. Perenne 3anad.
Tema 8.7 Conep:kanue y4ye0HOro MaTepuaJa: 4
Haunbonbnee 1 HauMeHblIEE 84. HaxoxieHne HanOOoJIbIIIeT0 M HAMMEHBITIETO 3HAYCHUH () yHKITHI 2
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3Ha4YeHUs1 QyHKINUU

Ha OTpE3Ke.

JlaGopaTopHbIie paboThI

IIpakTHYeckne padoThl. 2
85. HaxoxxeHre HanOoJIbIIero 1 HAMMEHBIIETr0 3HAUCHUH (HyHKIIMHA 2
Ha OTpe3Ke (10 aITOPUTMY).
CamocrosiTenbHas (BHeayAUTOpHAs) paboTa 00 yqaroInuXxcst —
Pabora ¢ ucrounnkoMm. Perrenne 3amgay.
Pasnen 9. IlepooOpasnas ¢pynkunu. MaTerpaJ. 12 OK-01, TIK 1.1.
Tema 9.1 Coaep:xanue yueOHOro MaTepuasa; 4
[TepBooOpasHas GyHKIUH. 86. [lonstue naTerpupoBanus. [lonsTre nepBoodpazHoOii U 2
Heomnpeznenennelii uHTErpall 1 | HeompeAeneHHOro unrerpaia. CpolicTBa uHTErpaioB. Tabnuia
€ro CBOICTBA. WHTETPATIOB.
JlabopaTopHbie paboThI —
IlpakTHyeckne paGoThl: 2
87. HaxoxieHrne Heonpe1eJICHHOT0 HHTerpasa. 2
CamocrosTenbHas (BHeayIuTOpHas) paboTa o0ydaromuxcs —
Pa6ora c ucrounukom. Perenue 3anad.
Tema 9.2 Coaep:xanue yueOHOro MarepuaJa; 8
OnpeneneHHblil HHTErpai u 88. [Nonstue onpenenénnoro uarerpana. opmyna Heroroma— 2
€ro reOMETPUYECKHUI CMBICII. JleitOnuma.
®opmyna HeroToHa- 89. 'eomMeTpHUeCKHiA CMBICIT OTIPEACIICHHOTO HHTETpaia 2
Jleitbnnia. JlabopaTopHbie paboThI —
IIpakTnyeckune padoThI: 4
90. Berunciienue onpeaeneHHbIX HHTETPAJIOB. 2
91. Beruucnienue mionaad KpUBOJIMHEHHOU (QUTYPBI. 2
CamocrosTenbHas (BHeayIuTOpHas) paboTa o0ydaromuxcs —
Pabota ¢ ucrounukom. Pemenue 3anau.
Paznen 10. KoopanHatbl 1 BEeKTOPHI. 10/6 OK-01, OK-03,
Tema 10.1 Copep:xaHue yueOHOI0 MaTepUAIa; 4/2 OK-06, OK-07,
JlexapToBBI KOOPIMHATHI B 92. [lexapTOBBI KOOPJMHATHI B IPOCTpaHCTBE. PaccTossHMEe Mex Iy 2 K 1.1.

IMPOCTPAHCTBC. Paccrosnue

ABYMS TOYKAMH. KOOp)II/IHaTLI CCPCANHBI OTPE3KaA.
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MEXKY JBYMSI TOUKAMHU.

JlaboparopHbie paboThI

Koopaunats! cepeaunbl IIpakTnyeckue padoThl ¢ npogheccuonanbHo-opueHmupo8aHHbIM 2/2
OTpe3Ka. cooepircanuem:
93. Pemenue npocTelmmx 3a/1a4 B KOOPIUHATAX. 2/2
CamocrosTenbHas (BHeayaUTOpHAs) paboTa 00 yJaroIXCst —
WNudopmannonnoe coodmeHme : «BeKkTopa B TEXHUUECKUX 3a/1a4ax»
Tema 10.2 Coaeprxanue yueOHOIro MaTepuaJa 4/2
BexkTops! B mpocTpaHCTBE. 94. BekTophl B MPOCTPAHCTBE. YTOI MKy BekTopamu. CKaIsIpHOe 2
VYT0I1 MEXy BEKTOPAMH. IIPOU3BEICHNE BEKTOPOB.
CxasspHO€ MPOU3BEIECHHE JIaGopatopHble pabOThI —
BEKTOPOB IIpakTuyeckue padboTwl ¢ npogheccuoHaIbHO-0OpUESHMUDPOBAHHBIM 2/2
cooepicanuem:
95. Jle#cTBUs ¢ BEKTOPaMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB. 2/2
CamocrodrenbHas (BHEayIUTOPHAs) paboTa 00ydaromuxcs —
Pa6ora c ucrounukom. Perenue 3anad.
Tema 10.3 Conep:xanue yueOHOro MaTrepuaJa; 2/2
IIpakTuko-opueHTupoBanuble | JlabopaTtopHbie pabOTHI -
3a/1a4¥ Ha KOOPJAWHATHON IIpakTHuyeckue padoThl ¢ npogeccuonanbHo-OpUeHMUPOBAHHBIM 2/2
IJIOCKOCTH Co0epPIHCanuem:
96. Pemienue 3a7a4 Ha KOOPAMHATHOM MJIOCKOCTH. 2/2
CamocrosTenbHas (BHeayIuTOpHas) paboTa oOydaromuxcs —
Pabota ¢ ucrounukom. Pemenue 3anau.
Pa3nen 11. [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE. 10 OK-01, OK-03, OK-05
Tema 11.1 Conep:xanue yueOHOro MarepuaJa; 2
OCHOBHBIE NOHATHUS 97. llpenmer ctepeomeTpun. OCHOBHBIE MOHATHUS (TOUKA, MpsAMas, 2

crepeomeTpun. Pacnionoxenne
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE.

TIJIOCKOCTH, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
Ilepecekaromuecs, napajuieIbHbIE U CKPEIIUBAIOIINECS IIPSIMBIE.
[Ipu3HaK 1 CBOMCTBO CKPEIMBAOIINXCS IPSIMBIX.

JlaGopatopHble paboThI

IIpakTHYeckne padoThI:

CamocrosTenbHas (BHeayIUTOpHas) paboTa 00y4yaronmxcst
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Pabora ¢ ucrounrkoM. Pemenue 3azad.

Tema 11.2 Coaep:xanue yueOHOIro MaTepuaJa; 2
[TapannenbHOCTh NPSMBIX, 98. INapannenpHbIC MpsMast U IIIOCKOCTh. Onpenenenue. [Ipu3Hak. 2
MPSIMOM M TUIOCKOCTH, CaoiicTBa (¢ 1oKazatesnbcTBoM). [lapanienbHble IOCKOCTH.
IIJIOCKOCTEM. JlaGopartopHbie paboThI -
IIpakTHyeckue padoThl: —
CamocrosTenbHas (BHeayauTOpHas ) paboTa 00yJaronuxcst —
Pabora ¢ ucrounukom. Pemenue 3anau.
Tema 11.3 Coaeprxanue y4eOHOIo MaTepuasia; 6
IleprieH MKYIISIPHOCTD 99. IlepnenaukynspHsle npsiMble. [lapamiensHbie IpsMele, 2
HPAMBIX, IPAMOM 1 MEPIEeHIUKYISIPHBIE K IMI0CKOCTH. [Ipru3Hak neprneHaAuKyaspHOCTH
IJIOCKOCTH, IJIOCKOCTEMN. IIPSIMOM M TNIOCKOCTHU. [lepnenaAuKyIsIpHOCTD MPSAMBIX, IPAMON U
Teopema o Tpex IJIOCKOCTH, TJIOCKOCTEH.
NEPIICHANUKYIIApax 100. ITepnienaukyssip 1 HakiIoHHAs. [lepreHaAuKyIsIpHBIE TUIOCKOCTH. 2
[Ipu3Hak neprneHIuKyIIpHOCTH IIocKkocTel. PaccrosiHus B
IIPOCTPAHCTBE.
JlaGopaTopHbIie pabOThI —
IIpakTnueckue padoThl: 2
101. Pemenue 3a1a4 Ha NEPIEHAUKYISIPHOCTD MPSIMBIX, IPSIMOU U 2
IUTIOCKOCTH, INIOCKOCTEM.
CamocrosTenbHas (BHeayIuTOpHas) paboTa o0ydaromuxcs —
Pabota ¢ ucrounukom. Pemenue 3anau.
Pa3nen 12. MHOTOrpaHHUKH U TeJIa BPAllleHH . 20/8 OK-01, OK-05
Tema 12.1 Coaepxanue y4e0HOIo MaTepuaJia; 2
[TonsiTe MHOTOTpaHHUKA. 102. ITousiTie MHOTOTpaHHUKA. Ero 271eMEeHTHI: BEpIITUHBL, pedpa, 2

ONEeMEHTHI U BUJIbI
MHOTI'OTPaHHUKOB.

IIpusma, ee cocrasisromue.
Buasr npuzm.

rpanu. Jlnaronans. Ceuenue. Boilykible 1 HEBBITYKIIbIE
MHOT'OTPaHHUKH.

[Tonsarue npusmsl. Ee ocHoBaHus u O0koBbIe rpaHu. BeicoTa
npusMmsl. [Ipsamas n HakiionHas npusma. [IpaBunbeHas npusma. Ee
CEUEHHUeE.

JlabopaTopHbie pabOThI
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IIpakTnuyeckune padoThI:

CamocrosTenpHas (BHeayAUTOpHAs) paboTa 00 yJaroIXCst

Tema 12.2 Coaeprxanue y4eOHOIo MaTepuaJia; 2
ITupamuna, ee cocrasisromue, | 103. [Tupamuna u ee snementsl. Ceuenne nupamuibl. [IpaBubHas 2
ceuenue. [IpaBunbHas nupamua. YceueHHas mupaMuaa
nupamMua. Y ceueHHas JIaGopartopHbie paboThI -
[INpaMu/a. IpakTHYecKHe PaGOThI: -
CamocrosiTenbHas (BHeayAUTOpHAs ) paboTa 00 yqaroIInXxcst —
TBopueckas pabora : «MHOTOrpaHHUKHU B apxXuTekType YensOuHcka»
Tema 12.3 Coaep:xanue yueOHOro MarepuaJa; 6
ITonnas, OokoBas 104. TTnomane GOKOBOH ¥ IMOJTHON TOBEPXHOCTH B 00bEM ITPU3MBI, 2
MMOBEPXHOCTh U 00BEM MTUPAMUJIBI.
IIPU3MBI, TUPAMHUIBI. JlaGoparopHble pabOThI -
IlpakTHyeckne padoThbl. 4
105. Pemenue 3a1a4 Ha HAXOXKICHUE TUTOMIAN OOKOBOW M MOJIHOU 2
MOBEPXHOCTU U 00BhEMa MPU3MBI.
106. Pemenue 3a1a4 Ha HAXOXKJICHUE TUTOMAN OOKOBOW U MOJIHOU 2
MMOBEPXHOCTU U 00beMa MUPAMUJIBI.
CamocrosTenbHas (BHeayIuTOpHas) paboTa oOydaromuxcs —
Pabora c ucrounukom. Perenne 3anad.
Tema 12.4 IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/IEPKAHUE: 4/4
Hunuuap u ero 107. Hununp u ero sneMeHThl. CedeHne NUIHApa (MapauieabHoe 212
cocrasisttorntye. [Inomanp OCHOBaHHIO U ocH). Pa3zBepTka mwmnHapa. [lnomanp moBepxHOCTH U
MOBEPXHOCTHU M 00BEM. 00BEM.
JIaGopatopHble paboThI —
IpakTuyeckue padoThl ¢ npogheccuonanbHO-OpUEHMUPOBAHHBIM 212
cooepcanuem:
108. Permenne 3a/1a4 Ha HaXOXICHNE TUIOIIAIA TIOBEPXHOCTH H 2/2

o0beMma.

CamocrosTenbHas (BHeayIuTOpHas) paboTa oOydaromuxcs
Pabota ¢ ucrounukom. Pemenue 3anau.
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Tema 12.5

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOG ColepPKaHUE.

414

Konyc. Yceuennslii konyc, ux | 109. Konyc u ero snementsl. CedeHre KoHyca (apauieabHoe 2/2
cocrasiustonme. [Tnomans OCHOBAHUIO U MPOXO/sIee Yepe3 BEPIUINHY), KOHUUECKUE CEUCHHUS.
MOBEPXHOCTU U 00BEM. Pa3BepTka KoHyca.
JlabGopaTopHbIie pabOThI —
IIpakTuyeckue padoTwl ¢ npogheccuonHaIbHO-0OpUESHMUDPOBAHHBIM 212
cooeprcanuem:
110. Pemenne 3a1a4 Ha HaXOXKICHUE TIJIOMIATN TTOBEPXHOCTH U 2/2
o0beMa.
CaMocTosiTenbHast (BHeayIMTOpHAas) paboTa 00yUdarouxcsi: —
WNudopmannonnoe coobmenue : «Tena BpamieHus B apXUTEKType
POJITHOTO TOPOAAY.
Tema 12.6 Coaep:xanue yueOHOro MarepuaJa; 2
[ap u chepa. [Tnomans 111. ap u cdepa. [1no1aap NOBEpXHOCTH U 00BEM. 2
MIOBEPXHOCTU U O0BEM. JIaGopartopHbie paboThI -
IIpakTHyeckue padoThl: —
CamocTosTenbHas (BHeayIMTOpHAas) paboTa o0ydaromuxcs —
Pabora ¢ ncrounnkom. Pemenue 3amau.
Pa3nea 13. MHokecTBa. Jy1eMeHThI TeOPUH IpadoB. 4 OK-01
Tema 13.1 Conep:xanue yueOHOro MarepuaJa; 2
MHoxecTBa. 112. Onepauuu ¢ MHOKecTBaMu. [TonsiTue rpada. Cesi3HbIHM rpad, 2
Omnepanmu ¢ MHOKECTBaAMH. JepeBo, IIMKJ rpad HA TUIOCKOCTH.
I'padsr. JIaGopatopHble paboThI —
IIpakTHyeckne padoThI: -
CamocrodrenbHas (BHEayIUTOpHAsA) paboTa 00yJaroLuXcs: —
Pabora ¢ ncrounnkomMm. Perrenne 3amgayd.
Tema 13.2 Coaeprxanue y4eOHOIo MaTepuaJia; 2
Pemenwne 3anay. MHOkecTBa, | JlaboparopHbie paObOTHI —
I'padbl 1 UX IPUMEHEHHUE. TpakTHYecKHe paGoThI: 2
113. Pemenwne 3agau. MHOXecTBa, [ padbl 1 X mpuMeHEeHHE. 2

CamocrosTenbHas (BHeayIUTOpHas) paboTa 00y4yaronmxcst
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| Pa6ota c ncrounukoM. Pemenne 3ayau.

Paznen 14. JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOSITHOCTEIA. 8/4
Tema 14.1 Coaep:xanue yueOHOIro MaTepuaJa; 4/2
OCHOBHBIC IOHATHS 114. TlepecTtanoBKkH, pa3melieHusi, couetanusi. COBMECTHbIE U 2
KOMOHMHATOPUKH. HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEpOSATHOCTU CyMMbI COOBITUH.
CoOsbiTHE, BEpOATHOCTH YcioBHas BEpOSTHOCTh. 3aBHCUMBIC M HE3aBUCUMBIE COOBITHSL.
coObITHs. CrioxkeHue u Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITHH.
YMHOKEHHUE BEPOSTHOCTEM. JlaboparopHbie paboThI -
BepositHocTh B IIpakTH4eckune padoThl ¢ npogheccuonanbHo-OpuUeHmMuUpPOEaHHbIM 212
po(hecCHOHATTBHBIX 33aa9ax cooeprcanuem:
115. BeposTHOCTB B TPOQeCCHOHAIBHBIX 3aa4ax. 2/2
CamocrosiTenbHas (BHEayAUTOpHAs) paboTa 00 yJaroIIrXcst —
HNudopmannonnoe coobiienue : «BeposSTHOCTHBIE pacyeThl B
TEXHUUYECKUX 3a7auax»
Tema 14.2 CoaeprxaHue y4eOHOI0 MaTepuaJia; 2
JluckpeTrHas ciaydanHas 116. Buner cryqaiineix BenuanH. OrnpeneneHue TUCKPEeTHON 2
BEJIMYMHA, 3aKOH €€ CIIy4aiiHOHM BEIMYMHBI. 3aKOH pacIpeiesIeHHs TUCKPETHOU
pacrpeeaeHus. CIIy4anHOM BeNU4MHBbL. Ee 4ncioBbple XapaKTEpUCTUKH.
JIaGopatopHble paboThI —
IIpakTnueckue padoThl: —
CamocrosTenbHas (BHeayIUTOpHas ) paboTa 00ydarommxcs —
Pabora ¢ ucrounnkomMm. Perrenne 3amgayd.
Tema 14.3 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COJICPKAHUE! 2/2
3aza4u MaTeMaTU4eCcKon 117. Bapnauuonssiii psa. Iloauron yactor u rucrorpamMma. 2/2

CTaTUCTHUKHU.

CraTucTyeckue XapakTepUCTUKU psAJia HAOII0AaeMbIX JTaHHBIX.
[lepBruunas 00paboTKa CTAaTUCTUYECKUX JaHHBIX. [ paduyeckoe ux
npencrasieHre. HaxoxaeHne cpeHuX XapakTepUuCTHK,
Ha0JII0AaeMBIX JTaHHBIX

JlabopaTopHbIie pabOThI

IIpakTH4eckune padboThI:

CamocrosTenbHas (BHeayIUTOpHas) paboTa 00yUaromxcst

OK-01, OK-04, OK-05
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HpeBeHTaHI/IH Ha TCMY: «OCHOBHBIC TOHATHUS TCOPHUU BECPOATHOCTU .

[TpakTHyeckas MOArOTOBKA 56
[TpomesxkyTouHast aTTeCTaLus: 8 (6)
KOHCYIbMAayuu U 9K3AMeH

Bcezo: 2344aca
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3. YCJOBHUSA PEAJU3AIIMA TPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
JTACIATIIAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanmuzamuss  mporpaMMbl  JUCHUIUIMHBI  TpeOyeT Haiuuuusg ydyeOHOTo KaOWHeTa
«MaremaTtukun».

O6opynoBanue yaeOHOT0o KabMHeTA:

- IOCAZI0YHbIE MECTA M0 KOJIMUYECTBY 00YJAIOIIUXCS;

- pabouee MeCTO MpenogaBaTes;

- KOMIUICKT y4eOHO-HATTISTHBIX TOCOOUI B BH/IE METOIMYECKOTO 00ECTICUCHUS;
- KOMIUJIEKT JIEKTPOHHBIX BUIEOMATEPUAIIOB;

- 3aJ1aHus JJIs1 IPAKTHYECKUX padoT;

- mpopeccroHaIbHO OPUEHTUPOBAHHBIE 3aaHMUS;

- MaTepuabl IJId MOJATOTOBKHU K K3aAMEHY.

TexHuueckue cpeacTBa 00yIeHUs:

- HepCOHaHBHBIfI KOMIIBIOTCP C JIMICH3MOHHBIM ITPOTPpaMMHBIM O6CCH€‘~I€HI/ICM;
- TCJICBU30D.

3.2. UnpopmaunonHoe oOecneyenue oOy4deHus. IlepeyeHb y4eOHBIX H3IaHUIA,
HHTEPHET-PeCypPCOB, 10NOJHUTEIbHO JUTEpPaTypPhl.

OCHOBHBIE HCTOYHUKHU,
bammvakoB M.U. Maremaruka: yueOnuk / M.M. BammakoB. — 2-e m3a. crep.- MockBa :
KHOPVYC . 2022. — 394 c. ((Cpennee npodeccruoHanbHOe 00pa3oBaHHeE).
ISBN 978 — 5 — 406 — 09589 — 8
JlononHuTe ThHBIE UCTOYHHKH;
[Mexnenkuii U.J{. Marematuka: Yueonuk. — M.: Macrepctso, 2017. — 304c.
ISBN 5-294-00055-5
HudbopmMalinoHHbIe PeCcypChI:

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 obpazoBanue). - ISBN 978-5— 534-17016-0. — Texkcrt:
AIIEKTPOHHBIN//

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

KoHTposib M OIlEHKa pacKpbIBAaIOTCS Yepe3 YCBOCHHBIE 3HAHUS W TNPHOOPETCHHBIC
00y4aromMMHUCs YMEHHUs, HalpaBieHHble Ha (HOpMUpOBaHHE OOIIMX W TMPO(HEeCCHOHAIBHBIX
KomrieTeHiH. KoMnereHmy D0KHBI OBITH COOTHECEHBI ¢ MPEAMETHBIMU pe3yiabTaTamMu. s
KOHTPOJISI U OLEHKH pe3ylbTaTOB OOy4YeHHs MpenojaBaTeib BbIOWpaeT (OpPMBI U METOIBI C
y4eTOM IpoQecCHOHaTH3auU 00Y4eHHUS 110 IPOrpaMMe JUCIUTITNHEI.

Kox v HanmenoBanue Pazpen/Tema THI oLleHOYHBIX
(popmupyembIX MepOonpUATHH
KOMIIeTeHIH I

OK.01 Pazgen 1, Temnr 1.1 IT-o/c, 1.2 IT-o/c, - YCTHBIH OIpOC;
1.3 IT-o/c, 1.4 TI-o/c. - GpOHTAIILHBII
Paznen 2, Temsr 2.1, 2.2 T1-o/c, 2.3 [T-o/c. | ompoc;
Pa3zpen 3, Temsr 3.1, 3.2. - OLIEHKA
Pa3znen 4, Temn1 4.1, 4.2. MPaKTUYECKUX padboT
Pa3zpen 5, Temnr 5.1, 5.2, 5.3. (pemenus
Pa3nen 6, Temn! 6.1, 6.2 I1-o/c, 6.3, KaYeCTBEHHBIX,
6.4 I1-o/c, 6.5 I1-o/c, 6.6, 6.7. pacYeTHBIX,
Paznen 7, Temsr 7.1 IT-o/c, 7.2 [1-o/c. npodeccuoHaIbHO
Pasnen 8, Temnr 8.1, 8.2, 8.3, 8.4 I1-o/c, OPUEHTHUPOBAHHBIX
8.5, 8.6 IT-o/c, 8.7. 3amay);
Pasnen 9, Temnr 9.1, 9.2. - OLIEHKA TECTOBBIX
Paznen 10, Temsr 10.1 IT-o/c, 10.2 T1-o/c, | 3amanmii;
10.3 IT-o/c. - OLICHKA
Paznen 11, Temsr 11.1,11.2, 11.3. BBITIOJTHCHHS
Paznen 12, Temnr 12.1, 12.2, 12.3, JIOMaIITHUX
12.4 IT-o/c, 12.5 [1-o/c, 12.6. CaMOCTOSITEIBHBIX
Paznen 13, Temsr 13.1, 13.2. pabor;
Pa3znen 14, Temn! 14.1 I1-o/c, 14.2, - DK3aMeEH
14.3 IT-o/c.

OK.02 Pa3zpen 1, Temnr 1.1 IT-o/c, 1.2 IT-o/c,

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

Pasznen 2, Temnr 2.1, 2.2 I1-o/c, 2.3 I1-o/c.
Pa3nen 3, Temnr 3.1, 3.2.

Paznen 4, Temn1 4.1, 4.2.

Pa3nen 5, Temnr 5.1, 5.2, 5.3.

Pa3znen 6, Temnr 6.1, 6.2 11-o/c, 6.3,

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

OK.03 Pa3znen 1, Temnr 1.1 IT-o/c, 1.2 IT-o/c,

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

Pa3znen 2, Temnr 2.1, 2.2 11-o/c, 2.3 I1-o/c.
Pa3nen 3, Temnr 3.1, 3.2.

Paznen 4, Temrr 4.1, 4.2.

Pa3znen 5, Temnr 5.1, 5.2, 5.3.

Pa3nen 6, Temnu! 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, Temur 10.1 IT-o/c, 10.2 IT-o/c,
10.3 IT-o/c.

Pazgen 11, Temsr 11.1, 11.2, 11.3.
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OK.04

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

Pa3nen 3, Temnr 3.1, 3.2.

Pa3znen 4, Temr1 4.1, 4.2.

Pa3znen 5, Temnr 5.1, 5.2, 5.3.

Pa3nen 6, Temnl 6.1, 6.2 I1-o/c, 6.3,
6.4 I1-o/c, 6.5 I1-0/c, 6.6, 6.7.

Pasnen 14, Temnr 14.1 I1-o/c, 14.2,
14.3 IT-o/c.

OK.05

Pasnen 1, Temnr 1.1 IT-0/c, 1.2 I1-o/c,
1.3 IT-o/c, 1.4 IT-o/c.

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

Paznen 14, Temsr 14.1 I1-0/c, 14.2,
14.3 IT-o/c.

OK.06

Pasnea 1, Temsr 1.1 IT-o/c, 1.2 I1-o/c,

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

Pasnea 10, Temur 10.1 IT-o/c, 10.2 IT-o/c,
10.3 I1-o/c.

OK.07

Pasnea 1, Temsr 1.1 IT-o/c, 1.2 I1-o/c,

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

Pasnea 10, Temur 10.1 IT-o/c, 10.2 IT-o/c,
10.3 I1-o/c.

IK 1.1.

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

Pasnen 2, Temnr 2.1, 2.2 I1-o/c, 2.3 I1-o/c.

Pa3nen 8, Temnr 8.1, 8.2, 8.3, 8.4 IT-o/c,
8.5, 8.6 IT-o/c, 8.7.

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

- OLICHKA
IPAKTHYECKUX padoT
(pemenus
Ka4eCTBEHHBIX,
pacUeTHBIX,
npodeccroHalbHO
OPUEHTUPOBAHHBIX
3a/1a4).
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YTBEPXIAIO

/N.0. ®amunus /
« » 20 I.

JUCT PETUCTPALIUU U3MEHEHUI
PABOYEN TIPOTPAMMBI YUYEBHOM JJUCIHUILIAHBI

(Haumenosanue OUCYUNIUHbL / MOOYIs)

110 HaIIpaBJICHUIO ITOATOTOBKHU / CIICOaJIbHOCTH / HpO(i)eCCI/II/I

(KOO U HaUMEeHOBAHUe HANPABIEHUs NOO20MOBKU / cneyuaibHocmu / npogheccuit)

(rox Habopa , bopma oOyuenus )

Ha20 /20 yuyeOHBIi rog

B npumepnyro/padouyto nporpamMmmy Y /| BHOCATCS CEIyIOIINE U3MEHEHUS:

Howme Howmepa sucros

. N OcHoBaHue

p Pasnen npumepHoii/paboueii AHHYJIH-
3aMEeHEeH- JUTSL BHECEHUS
n3Me- IPOTrpaMMsl (IIyHKT) HOBBIX | POBAaHHEI N
HBIX N3MECHCHUUN
HEHUS X
PaccmoTpen Ha 3aceqaHuy  NPEIMETHO-IIUKIIOBOW KOMUCCHU
MPOTOKOJI OT « » 20 r. Ne
(doadxcHoCmY) (noonucs) (U.0. ©amurus)
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