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[Iporpamma y4eOHOM MUCHMIUIMHBI pa3paboTaHa Ha OCHOBE (eliepaabHOIO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPEeIHEro 00IIero oopa3oBaHus,
yTBepkaeHHoro IIpukazom Munnpocsemienuss 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 FEnena IOpbeBHa, mnpenogaBaTeiab BbICIHICH KBaTU(pUKAIIMOHHON
KaTEeropuu;

PynneBa Amnna HukonmaeBHa, mpenojaBareib MEepBOM  KBaTu(UKAITMOHHON
KaTEeropuu;

PaccmoTtpena u omo6pena Ha 3acemanuu [1IK «Maremarnueckux u OEH
JTHUCHUATLIAH

(HanMeHOBaHHe)

[Tpotokon Ne 10 ot «08» wmrons 2023 r.
[Tpencenarens ILK: /E.}O.CaHHHKOBa

(moamuce/DUO npencenarers)




AHHOTALIUA
NMPOorpamMmel 0011e00pa30BaTeILHOM Y4eOHOM IMCIUTIIMHbI
OVYI1.04 MaTemaTtuka

1o NPOUITIO MexHOI02UYeCKUll

PaGouass mporpamma y4e0HOM NMCHUILIMHBI pPa3pa0oTaHa HA OCHOBe
tpeboBanuii DPI'OC cpennero o6mero o00pa3oBaHUA, TMPEABABIAEMBIX K
CTPYKTYpE, COICPKAHUIO U pe3yjbTaTaM OCBOCHHS Y4eOHOH NHUCUUIUIMHBI, B
COOTBETCTBHM C IPUMEPHOM NPOrpaMMOM MO JUCHUIUIMHE, PEKOMEHIOBAHHOMU
denepasbHBIM TOCYIAPCTBEHHBIM AaBTOHOMHBIM yupexacHueM «®denepanbHbii
UHCTUTYT pa3Butus obpazoBaHusy» (PI'AY «DUPOy»). IIporokon Ne 13 ot 29
ceHTsi0ps 2022r.

IIporpamma BKJIIO4aeT B ceOsi:

- MacnopT pabouel mporpaMmmbl 00111€00pa30BaTENbHON YUeOHON AUCIUILIUHBI;

- CTPYKTYPY | coJiepKaHKe 0011e00pa3oBaTeIbHON YICOHOW TUCITUTIIINHBI;

- YCJOBHS peaiu3aluu pabouedt mporpaMmbl 00111€00pa3oBaTebHON yueOHOM
JTUCLUUTUINHBL

- KOHTpPOJIb U OIICGHKA pe3yJbTaTOB OCBOEHHUS OOIIE00pa30BaTENbHON Y4eOHOM
JACHUTIINHBI.

O0béM oOpa3zoBaTeIbHOI Yy4uyeOHOM Harpy3ku oOydaromerocs - 245
4acoB, B TOM YHUCIJIE:
o0si3aTeNIbHOM  ayJAMTOpPHOM ydeOHOW Harpy3ku oOydaromierocss 234 yaca,
TeopeTnyeckass nmoarotobka 136 yacoB, B TOM uuciae B (QopMe NPaKTHUYECKOU
MOATOTOBKM 4 wyaca, JlabopaTopHble (MpakTHYeCcKue) 3aHsAThUsS 98 yacoB, B TOM
guciae B (popMe MpaKTUYECKOM TMOJATOTOBKM 52 dYaca, CaMOCTOSATEIIbHOM
ayIMTOpHON paboThl oOydaromierocs: ) 4acoB, KOHCYJIbTAIIUA D YacoOB, dK3aMeH 6
4acoB.

DopMa MPOMEKYTOYHOM aTTECTAUMN — DK3aMEH

HaumenoBanue pa3aejaoB IMCHUILIINHBIL
Paznen 1. IloBTOpenue kypca MaTeMaTUKH OCHOBHOM IIIKOJIBI.
Pa3nen 2. YpaBHeHus U HEpaBEHCTBA.
Paznen 3. Crenenu u xopuu. CreneHHast pyHKUIus
Paznen 4. IlokazarenbHas QyHKIUS.
Paznen 5. Jlorapudmer. Jlorapudmuueckast GyHKITHS.
Paznien 6. OcHOBBI TpUroHoMeTpuu. TpUroHoMeTpruecKue (PyHKIIH.
Pasznen 7. KommuiekcHele uncia.
Paznen 8. IlpousBonHas pyHKIMH, €€ TPUMEHEHUE.
Paznen 9. TlepBooOpa3znas ¢pynakuuu. MaTETpat.
Paznen 10. KoopauHaTsl 1 BEKTOpHI.
Paszpnen 11. [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE.
Paznen 12. MHOrorpaHHuKy U Tea BpALICHUS.
Paznen 13. MHuoxecTBa. DneMeHThl Teopuu rpadoB.
Paznen 14. DnemMeHTh KOMOMHATOPUKH, CTATUCTUKU U TEOPUU BEPOSTHOCTEH.



COJIEPYKAHUE

CTp.

OO1as xapakTepucTUKa pabodeit mporpaMmbl 3)
o011e00pa3oBaTeILHON TUCITUTLTAHEI
CtpykTypa u coaepkanue o01eo0pa3zoBaTeIbHON TUCIUILIUHBI

VYcnoBusi  peanuzanMd - [porpamMMmbl  00111€00pa3oBaTeIbHON
JTUCHUTUIHBI
KoHTpob 1 o11eHKa pe3yJbTaTOB OCBOCHUS JUCHUILIUHBI



1. OBILIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbBHOU JUCHUIIJIMHbI

1. OGmeoOpa3oBarenbHass  JUCHUILINHA «OYII1.04 Matemarukay  SIBIIETCS
00s3aTeNIbHOM  YacThi0  001Ie00pa30BaTEIbHOrO IMKJIA O00pa30BaTENbHOW IMPOTrpaMMbl B
cootBercTBUU ¢ ®I'OC CIIO mo cnenuansHocTH 09.02.07 MHDOpMaIMOHHBIE CUCTEMBI U
MPOrPaMMHUPOBAHHUE TEXHOJIOTHUYECKOTO MO, peaau3yeMoil Ha 0a3e OCHOBHOTO OOIIEro
o0OpazoBaHwUs.

[Iporpamma pa3paborana Ha ocHoBaHuu TpeboBanuii DPI'OC cpemnero o6IIeTO
oOpaszoBanus. Ha msyuenue aucumrumasl «OYI1.04 MartemaTtnka» Ha yriiyOJ€HHOM ypOBHE
orBoauTcs 248 gacos.

1.2, Ileau v nJiaHUpyeMble pe3yJIbTAThbl 0CBOEHHS AN CUMIIJIMHbBI:

Conepkanre  mporpamMmbl  obOmieoOpasoBarenbHOl  nucnumuiiHbl — «OYAI1.04
Marematuka» HampaBjIC€HO Ha JIOCTHKEHUE pPE3YJIbTaTOB €€ M3YUYECHHS B COOTBETCTBHUU C
tpeboBanusiMu GI'OC COO ¢ yuerom npodeccuonanbuoi HanpasieHHocTd OI'OC CIIO.

1.2.1. lenu u 3a71a4M JTUCHUILIHHBI:

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

* YMEHHUE ONEPUPOBATH IOHATUSIMH: OIIPEICICHUE, aKCUoMa, TeOopema, CIEICTBUE,
CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIbHBIE (DOPMYITHUPOBKHU; yMEHUE (HOPMYITHPOBATH
oOpaTHOE€ W MPOTUBOIOJOKHOE YTBEPXKIEHUE, NPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ] MAaTeMaTHUYeCKOM HMHIYKIMHU; MPOBOAUTH OKA3aTENbHbIE PACCYKICHUS
IIPY PELIECHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO IPABHIIBHOCTD PACCYKACHUI;

* yMEHHE ONEepUpOBATH MOHATHSIMH: MHOXECTBO, IOAMHOXECTBO, OIEpaly HaJ
MHOKECTBAMH; YMEHHE HCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar JUisl ONHCaHUs
peasbHBIX MPOLIECCOB U SABICHUHA M MpPH pEIIeHUH 33734, B TOM 4YMCIE M3 APYIMX Y4eOHBIX
MPEIMETOB;

* yYMEHHE OINEepHpOBaTh MOHATHSAMHU: Tpad, CBA3HBIA Tpad, nepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTb W OMMCHIBATh Tpadbl pa3IMuHbIMH CIIOCOOAMU; HCIOJIb30BaTh
rpadsl IpU peLIeHnH 3a1a4;

* yMEHHME CBOOOJHO OIEPUPOBATh TMOHATUSAMU: COYETaHHE, IEPECTAaHOBKA, YHUCIO
COYETaHUll, YMCIO MEepecTaHoBOK; OMHOM HbIOTOHA; yMeHHEe HpUMEHSATh KOMOMHATOpPHBIE
(bakThl U paccyKJIeHUs JJis peleHus 3a1ay;

* YMEHHUE OIIEpUPOBATh MOHATHSIMM: HATYPaJbHOE YHUCIIO, LIEJIO€ YUCIO, OCTATOK IIO
MOJIyJIIO, pallOHAIbHOE YHCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpajbHBIX, LIEJBIX,
paloOHaIbHBIX, JEHCTBUTENIBHBIX UHCEN; YMEHUE HCIOJIb30BaTh IPU3HAKU JEJIUMOCTH,
HaUMEHBIINKA OOIIMH JenuTeNnb M HauMeHbllee oOllee KpaTHoe, anropuT™ EBkiauaa npu
pEILIEHNN 3a]a4; 3HAKOMCTBO C pa3JIMYHbIMH MO3ULIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

* YMEHHE CBOOOJHO ONEpPUpPOBATh MOHSTUSIMU: CTENEHb C LIEJbIM MOKa3aTeleM, KOPEeHb
HaTypaJIbHOM CTENEHM, CTENEHb C PAaLMOHAJIBHBIM I0KA3aTeNIEM, CTENEHb C JIEHCTBUTEIBHBIM
(BellecTBEHHBIM) TOKa3aTeseM, JIorapudM uucia, CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJBHOTO
qucia,

* YMEHHE OIEepHpOBaTh MOHATUSMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpazoBaHUeE,
YPaBHEHHE, HEPABEHCTBO, CUCTEMAa YpPAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTb YPaBHEHMUH,
HEPAaBEHCTB M CHCTEM, palMOHaJbHbIe, HpPpALMOHANIbHBIE, I[IOKa3aTelbHble, CTEICHHbIE,
JorapupmMHUECcKue, TPUTOHOMETPUUYECKIE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMEHHUE PEIIaTh
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YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C MOMOILIBIO Pa3lIWYHBIX MPHEMOB; PELIaTh YpaBHEHHMS,
HEPaBEHCTBA M CUCTEMBI C IapaMEeTPOM; IPUMEHSTh YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHUs MaTeMaTHUeCKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTe HAyKU U PeaIbHOM KHU3HH;

* YMEHHE CBOOOJHO OINEPUPOBATh MOHATUSAMHU: rpaduk (yHKIHUHU, OOpaTHass (QyHKIIUS,
KOMIO3UIUS (YHKUUN, JTUHEHHAas (QyHKIUsS, KBaapaTHyHas (YHKUUS, CTETEeHHass (yHKUIUS C
LEeJNbIM IOKa3aTeleM, TPUIOHOMETpUYeckre (yHKIMM, OOpaTHbleé TPUTOHOMETPUYECKHE
GyHKUIMY, TTOKa3aTeNbHas U Jorapupmuueckas GyHKIHUN; yMEHUE CTPOUTH rpaduku (HyHKIHH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB HyHKIIHIA;

YMEHHUE UCIIONb30BaTh rpaduKu (GYHKUIUH ISl ©3YYEHUS IMPOLIECCOB U 3aBUCUMOCTEH MpU
pELICHUH 3334 U3 APYruX Y4eOHbIX IPEIMETOB U U3 PEabHOM JKU3HU; BbIpAaXXaTh (GopMysaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

yMEHUE CBOOOJHO ONEpPUPOBaTh MOHATUSAMH: YETHOCTh (QYHKIMH, HNEPUOJUYHOCTH
(GyHKUIMU, OrpaHUYEHHOCTh (YHKIHWH, MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (QYHKLUH,
HauOoJiplllee M HauMEHblee 3HAYeHHs (QYHKIMM Ha IMPOMEXKYTKE; YMEHHE IPOBOIUTh
uccie[oBanne QyHKINN;

YMEHHE MHCIIOJb30BaTh CBOMcTBa M rpaduku (yHKUMHA Ui pELIeHUs YypaBHEHUH,
HEpaBEHCTB M 3a/a4 C IapamMeTpaMu; M300pa)kaTh HAa KOOPAWHATHOH IUIOCKOCTH MHOKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

* YMEHHE CBOOOIHO OIEPUPOBAThH MOHATHUAMH: TOCIEAOBATEILHOCTD, apupMeTHIecKas
nporpeccusi, TIeOMeTpHuYecKas Iporpeccus, OECKOHEYHO yObIBalolas TIeoMeTpHyYecKas
Iporpeccusi; yMEHUE 3a/1aBaTh IOCIIEI0BATEIILHOCTH, B TOM YHCIIE C TIOMOIIBI0 PEKYPPEHTHBIX
dopmyu;

* YMEHHE OIEPHUPOBATH MOHATHIMH: HENPEPHIBHOCTh (YHKLIWHU, aCUMITOTHI Tpaduka
(GyHKLMU, TiepBas U BTOpas MPOMU3BOJAHAS (PYHKIUHU, T€OMETPUUYECKUNA U (PU3MUYECKHI CMBICIT
NPOM3BOJHOW, TEpBOOOpa3Hasi, ONPEACICHHBIM WHTETpajl; YMEHHE HAaXOIUTh ACHMITOTHI
rpa¢puka (QyHKIUH; YMEHUE BBIUUCIATH IMPOU3BOAHBIE CYMMBI, MPOU3BEICHMsI, YAaCTHOTO WU
KOMIO3UIMHN (QYHKIIMHA, HAXOAUTh YpaBHEHUE KacaTebHOH K rpaduKy QyHKIHHY;

YMEHHUE HCIOJb30BaTh MPOM3BOJHYIO ISl UCCIENOBAaHUS (DYHKIUM, A HAXOXKIAECHUS
HAWTYYIIIero pemeHus B MPUKIAIHBIX, B TOM YHCJIE COMUAIBHO-YKOHOMUYECKUAX U (PH3HUECKUX
3ajadax, /Ui ONpPENENeHUss CKOPOCTH U YCKOPEHUs; HaXOIUTh IUIOaad M 00beMbl (uryp c
MOMOIIBI0 MHTErpajia; MPUBOIUTH MPUMEPbl MAaTEeMaTHYECKOTO MOJICJIMPOBAHUS C TOMOIIbIO
nudepeHInaIbHBIX YPaBHEHUI;

* YMEHHE ONepUpOBaTh MOHATHSIMU: KOMIUIEKCHOE YHUCIIO, COMPSKEHHbIE KOMIUIEKCHbIE
qrcia, MOIYJAb M apryMEHT KOMIUIEKCHOTO dmcia, (opMa 3amuch KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TpUTOHOMETpUYecKas M  anreOpamyeckas); yMeTb  IPOU3BOJAUTH
apu(MeTHIECKHe ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH; TIPUBOJUTH MPUMEPHI UCTIONB30BAHUS
KOMILJIEKCHBIX YHCET,;

* yMEHHE CBOOOJHO ONEpPHPOBATH TMOHATHSIMHU: CpelnHee apudMeTHUecKoe, MeIHnaHa,
HauOoJplllee W HAUMEHbLIee 3HAYCHMs, pa3Mmax, AMCIEpCUs, CTaHJApTHOE OTKJIOHEHHWE s
OIMCAHMsI YHMCIIOBBIX JIaHHBIX; YMEHHE HCCIIEIOBATh CTAaTUCTHYECKHE IAaHHBIC, B TOM YHCIE C
OpUMEHEHHEM TIpapUUecKuX METOJ0B M 3JEKTPOHHBIX CPEACTB; TIpadUyecku HCCIIe0BaTh
COBMECTHBIE HAOIIOJICHHS C TIOMOIIBIO THarpaMM PACCEHBAHUS U IMHEHHOHN perpeccui;

* YMEHHE HaXOJUTh BEPOSTHOCTH COOBITHI C HCIIOJIb30BaHHEM I'paUyecKrX METOJOB;
NPUMEHSTH U PeHIeHus 3a1a4d (pOpMyITBI CIIOKEHUS U YMHOXKEHHsI BEPOATHOCTEH, hopMyiy
MOJTHOM BeposTHOCTH, hopmyny bepHysiu, xkomOuHaTopHble (DakThl U (POPMYIBI; OIEHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHIA; YMEHHE OIEPHPOBATH MOHATHUSAMH: CIyJaifHas BEIWYHHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHYeCKoe OXKHJaHWe, AMUCIEpCUss M CTaHJapTHOE
OTKJIOHEHUE CITyJaiHOW BENWYMHBI, ()YHKIIMH paclpeleleHus] U TUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOr0 M HOPMAJIBHOTO pacrlpeesieHnid; yMEHUE HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacripesielleHuil ISl pelIeHus 3a1a4; 3HAKOMCTBO C MOHATHSMU: 3aKOH OOJBIINX YUCEI, METOIBI



BBIOOPOYHBIX UCCIIEOBAHUHN; YMEHHE IPUBOAUTE IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEIT
B IIPUPOAHBIX M OOLECTBEHHBIX SIBICHUSIX;

* yMeHHME CBOOOJHO OINEPUPOBATH IOHATUSAMHU: TOYKA, IpsiMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUM Yroj, JBYTPaHHBIA YIroJl, TPEXTPaHHBIA Yrod,
IIEPECEKAIOIINECS, TMapaliebHble M  CKPEUIMBAIOLIMECS MpsMble, MNapajuIe]bHOCTh U
NEPIEHIUKYJIPHOCTD NPSAMBIX M IUIOCKOCTEH, Yrojd MEXAY HMPSMBIMU, YIOJ MEXIY HPSIMOU U
IUIOCKOCTBIO, YIOJI MEKY IJIOCKOCTSIMHU; YMEHHUE UCII0JIb30BAaTh IPH PEIICHUH 33]a4 U3Y4YCHHbIE
(bakThl ¥ TEOPEMBI IFITAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHPE;
YMEHHME ONEpPUPOBATH MOHITUSAMM: MHOTOIPDAHHUK, CEUYEHHUE MHOTIOI'PDAaHHUKA, MPAaBUIIbHBIN
MHOI'OI'paHHMK, [IPU3Ma, TUpaMuaa, GUrypa U NOBEPXHOCTh BpAllEHMs, LHJIUHAP, KOHYC, 11ap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHJpA, MapajulelbHbIE OCH WIIH
OCHOBAHMIO, CEUEHHE lIapa, IUIOCKOCTb, Kacaromascs chepsl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTH CEYEHHWE MHOTOTpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UTYpBl M TOBEPXHOCTH
BpAILlCHUs, UX CEYEHHUS, B TOM YHUCIIE C IIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NIPUMEHSATh
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENEHO (POPMYIUPOBATH ONPEACTICHHUS U3YIaeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX FT€OMETPUUYECKUX (UTYp, OOOCHOBHIBATD
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KJIACCH(PHUKAINIO (UTYp MO Pa3IMYHBIM MPHU3HAKAM,
BBINOJIHATH HEOOXOJMMBbIE JIOMIOJIHUTEIbHBIE IOCTPOEHUS;

* yMEHHE CBOOOJHO OIEPHPOBATH MOHATHAMH: IUIOMAAL (QHUTYPHl, 00beM (QUTYPHI,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE MEKIY NPSAMBIMH, PACCTOSTHUE
MEXIYy TUIOCKOCTSIMH, TUIOIAAb C(Epbl, TUIOIAAb MOBEPXHOCTH MHUPAMHUIBI, TPU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IPSMOYTOJIBHOTO Napajuiesienunea, TUpaMuibl, TPU3Mbl, [UIUHIPA,
KOHYca, Il1apa; YMEHUE HaXOJUTh OTHOIIICHHE 00BEMOB IMOA00HBIX (PUTYD;

* yMeHHE CBOOOJHO ONEpUpPOBaTh MOHATHAMM: IBM)KEHHE, NapajljielbHbI MepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B TPOCTPAHCTBE, TIOBOPOT, MPEOOpa3oBaHKEe MOA00US, 1MOT00HBIE
Gurypel; yMmMeHue pacro3HaBaTb paBHbIE U NOAOOHbIE (UIYpbI, B TOM YHUCIE B IMPHUPOJE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIOIb30BaTh I'€OMETPUUYECKHWE OTHOILEHUS, HaXOIUTh
reoMeTpUYecKre BEMYMHBI (JJIMHA, YroJ, IUIOIaab, 00bEM) IMpPU PELICHUH 3a/1ad U3 JPYTrux
y4€OHBIX IPEIMETOB U U3 PEATIbHOM KU3HU;

* yMeHHE CBOOOJIHO ONEepUpOBaTh MOHATHSAMHU: MPSIMOYTrOJbHas CUCTEMa KOOPAMHAT,
BEKTOP, KOOPIANHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOpA Ha
YHCII0, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJIspHOE MPOU3BEACHHUE, BEKTOPHOE NMPOU3BEIACHHUE,
yroJl MeXAy BEKTOpPaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METON AJIs
pelIeHHs TEeOMETPUYECKUX 3aJad W 3a4ad JPYTux YydeOHBIX IpeIMETOB; OIEpUPOBAThH
HNOHATHAMM: MaTpuna 2X2 wu 3X3, ONpeleslnuTeNnb MAaTPHULbl, T'€OMETPUYECKUH CMBICI
OTIpeeNUTENS;

* YMEHHME MOJEIHUPOBATh PEAIBHBIE CUTYallud Ha S3bIKE MAaTEMaTHUKH; COCTaBJIATh
BBIPQXXECHUS, YpAaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbl II0 YCIOBUIO 33aJayd, HCCIEI0BaTh
MOCTPOCHHbIE MOJIEIM C UCIOJIb30BaHUEM armnapaTa aireopbl, HHTEPIPEeTHPOBATh MOTYyYEHHBIH
pe3ynbTaT; CTPOUTh MaTeMaTHUYeCKHe MOJETH C IOMOIIbI0 T'€OMETPUYECKUX IOHATUH U
BEJIMYMH, DELIaTh CBSA3aHHBIE C HMMM IPAKTUYECKUE 337aud; COCTABIIATH BEPOSITHOCTHYIO
MoJieJb M MHTEPIPETUPOBATH MOJYYE€HHBIN pe3ynbTaT; pemarh MPUKIaJIHbIe 3a/1a4l CPEICTBAMU
MaTeMaTHYeCKOro aHaju3a, B TOM YHCJIE COLUAIBbHO-3KOHOMHYECKOTO U (DU3MUYECKOTrO
XapakTepa;

* yMEHHE BBIOMPATh MOJIXOASIINN METO sl peLIeHNs 33/1a4K; TOHUMaHUe 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHHM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB M SBJIECHUMN; YyMEHHE
pacrno3HaBaTh NPOSIBICHHE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHHME IPUBOIAUTH IPUMEpPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKON U MUPOBOW MaT€MATHUYECKOW HAYKH.



1.2.2. IlnaHupyeMmble pe3y/bTaThbl 0CBOEHHS 001e00pa3oBaTe1bHOI THCHMIIMHBI 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 OCBOCHUSA JUCHUIIIMHBI

00mrue

JucuunnuHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoeCCHOHATLHON
JESATEIILHOCTH TPUMCHHUTEITHHO
K Pa3JINYHBIM KOHTCKCTaM;

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

- FOTOBHOCTb K aKTHUBHOM JESITEIbHOCTU
TEXHOJOTHYECKON U COLMAIBHON HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

- HHTEpEeC K pa3au4HbIM chepam npodeccuoHaIbHOM
JIesTeTbHOCTH,

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMU
MMO3HABATEIIbHBIMU JICHCTBUSIMHU:

a) 0a30BbI€ JJOTHYECKHE ICHCTBUS:

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

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

- ONIPEAEIIATH LIeNU AESATENbHOCTH, 3a/1aBaTh MapaMeTPhl
Y KPUTEPHUU UX TOCTHKCHHUS;

- BBIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUNS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATh PUCKH
MOCJIE/ICTBUM J1€ATENIbHOCTH;

pa3BUBATh KPEATUBHOE MBITIUICHHUE TPU PEIICHUHN
YKU3HEHHBIX TIPOo0IieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIaJICTh HAaBBIKAMH y4€OHO-MCCIIEOBATEIIHCKON 1

-BJIaJICHUE METONAMHU JOKa3aTeNbCTB, aITOPUTMaMU
peleHus 3a1a4; yMeHue (popMyaupoBarthb
OIIpECIICHNUs, AKCUOMBI M TEOPEMBI, IPUMEHSThH HX,
IIPOBOAMTD JOKA3aTEJIbHbIE PACCYKACHUS B X0J1€
peleHus 3a1ay;

- YMEHHE ONIEPUPOBATh MOHATUSAMU: CTEIIEHb YHCIa,
Jorapu@m 4uciia; yMEHHE BbIIOJIHATh BBIYMCICHNE
3HAYCHUH U TPeoOpa30BaHuUs BBIPAKEHHUNA CO
CTETIEHSAMU U JIorapudmamu, npeodpazoBaHUs
JpOOHO-PAIMOHATILHBIX BBIPAKCHHUI;

- YMEHHME ONIEPUPOBATh NNOHATUSAMU: PALlUOHAIIBHBIE,
MppalMOHATIbHBIE, IOKA3aTeNIbHbIE, CTCIICHHBIE,
JorapupMUUEcKue, TPUTOHOMETPUUYECKHIE YPaBHEHHUS
Y HEPaBEHCTBA, X CUCTEMBI;

- YMEHHUE ONEepUPOBATh MOHATUAMU: PYHKLHA,
HenpepbIBHAS (PYHKIMS, TPOU3BOIHAS,
nepBooOpasHasi, ONpeeNeHHbII HHTerpall; yMETh
HAXOJUTh IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIIHH,
MCIIOJIb3YS CIIPABOYHBIE MATEPUAJIbI; HCCIENA0BATh B
MPOCTEHIINX CclTydasix QYHKIIMH HA MOHOTOHHOCTb,
HaXO/UTh HanOOJbIINE U HAUMEHbIINE 3HAUCHHS
GbyHKIMI; CTPOUTH rpaUKH MHOTOUJIEHOB C
MCII0JIb30BaHUEM amlapaTa MaTeMaTH4eCKOro
aHaJIn3a; MPUMEHSTh IPOU3BOIHYIO MPU PELICHUU
3a]a4 Ha ABM)KEHUE; PEIIaTh MPAKTUKO-
OpUEHTUPOBAHHBIE 3a/1a4 Ha HAaUOOJIbIINE U
HAauMEHbIIINE 3HAYCHMs], Ha HaX0XJIeHUE MYTH,




IPOCKTHOH 1A TeIbHOCTH, HAaBBIKAMU Pa3peIIeHUs
npo0Jem;

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

- aHAJIM3UPOBAThH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4H
pe3yabTaThl, KPUTHYECKH OIICHUBAThH MX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSX;

-- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX PEIMETHBIX
oOJacrei;

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

U CIIOCOOHOCTb UX MCHOJIb30BAHUS B MIO3HABATEIBHON U
COLIMAIbHON NPAKTHKE

CKOpPOCTH M YCKOPEHHUS;
- YMEHHE ONEPUPOBATH MOHATUSAMHU: PALIOHATIbHASL
¢byHKUUMs, TOKa3aTenbHas PYHKIUS, CTETICHHAS
byHKIMS, TorapudmMudeckas ;

(byHKLUS, TPUTOHOMETPUYECKUE (PYHKITUH,
oOpatHble QYyHKIIUH; YMEHUE CTPOUTH rpaduKu
M3YyYEHHBIX (DYHKIIMA, UCIIOIB30BaTh IpauKu IpU
U3y4YCHUH MTPOIIECCOB M 3aBUCUMOCTEH, IPU PEILICHUN
3a7a4d U3 IPYTUX Y4eOHBIX IPEIMETOB U 33124 U3
peanbHON )KU3HU; BEIpaKaTh (OpMylIaMu
3aBHCUMOCTH MEX/y BETUUYNHAMH,

- YMEHHE pelaTh TeKCTOBBIC 3aJa4l Pa3HbIX TUIIOB
(B TOM YmCIIe HA IPOLIEHTHI, 10JIM M YacTH, Ha
JBIDKEHHE, paboTy, CTOUMOCTH TOBapOB H yCIIYT,
HAJIOTH, 32/1a41 U3 O0JIACTH YIPaBJICHUS JTNYHBIMUA U
CeMEIHBIMU (PMHAHCAMU ); COCTABIISATH BBIPAKECHUS,
ypaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBUIO
3aJlauy, UCCIIE0BATh MOJIyY€HHOE pelIeHue U
OILIEHUBATh MPABJIOTIOTI00HOCTD PE3YIIbTATOB;

- YMEHUE ONEepUPOBATh MOHIATUIMU: CPE/IHEE
apupMeTHIecKoe, MeIana, HanOoJbIlee 1
HalMEHblIIee 3HaUeHUs, pa3Max, TUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO HAOOPa; yMETh
U3BJIEKaTh, UHTEPIPETUPOBATH HH(POPMALIHIO,
NPECTaBICHHYIO B TAOIUIAX, HA AUarpaMMax,
rpadukax, OTpaXkarollylo CBONCTBA peaIbHbBIX
MIPOIIECCOB U SIBJICHUH; TIPEICTABIATH HHPOPMAITUIO
C TIOMOUIBIO TaOJIUI] U IMarpPaMM; UCCIIEJOBATh
CTaTUCTHYECKUE TAHHBIE, B TOM YHCIIE C
pUMEHEHHEM TpapHUUeCKUX METOA0B U
DIIEKTPOHHBIX CPEJICTB;

- YMEHHUE ONEPUPOBATh MOHITUIMU: CIyYalHbIHI




OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD
CIIy4alfHOT'O COOBITHSI; YMCHHUE BBIYUCIISATh
BEPOSITHOCTH C UCIIOJIb30BaHHEM I'paprUuecKuX
METO/IOB; IPUMEHSTH (DOPMYJIBI CIIOKEHUS U
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI
¥ GOPMYJIBI IIPH PEIICHUH 33]1a4; OLICHUBATh
BEPOSITHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHBIMU BEJTMYMHAMHE, YMCHUE TIPUBOTUTH
IpUMEPHI

MPOSIBJICHUS 3aKOHA OOJIBIIMX YMCEIT B TIPUPOIHBIX U
OOIECTBCHHBIX SBJIICHUSX;

- YMEHHUE ONEPUPOBATH MOHITUIMU: TOYKA, IPSIMasi,
IUIOCKOCTB, MIPOCTPAHCTBO, IBYTPAHHBINA yTroJ,
CKPEIIUBAIOIINECS MPSMbIE, TAPAUICITBHOCTD U
NEePIEHANKYIIIPHOCTD MPSIMBIX U TNIOCKOCTEH, YTOJI
MEXy IPSIMBIMHU, YTOJI MEXITY TIPSIMOI 1
TUIOCKOCTBIO, YTOJI MEXTY TUIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSTHUE MEXTy TUIOCKOCTSIMHU;
YMEHHUE UCIIONB30BaTh MIPU PELICHNUH 3314
n3ydeHHbIE (PAKTHI U TEOPEMBI ITTAHUMETPHUH;
yYMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKPY’KaIOIIETO MUPA;

- YMEHHUE ONEepUPOBATh MOHATUSAMU: MHOTOI'PaHHHUK,
ceueHre MHOTOTpaHHUKa, KyO, Tapajuiesienure],
npu3Ma, mupamMuja, Gurypa u moBepXHOCTb
BpaIeHHS, IIIITMH/P, KOHYC, map, cepa, ceaeHus
(burypsl BpaieHusl, IIOCKOCTh, Kacatoiascs chepsl,
WIMHPA, KOHYCA, TUIOMIA]Ih IIOBEPXHOCTH
MUPAMHUIBL, TPU3MBL, KOHYCA, [IJIWHAPA, TUIOIIATh
chepsl, 00beM Kyba, IPSIMOYTOIHHOTO
napajuieNienuneia, TMpaMubl, IPU3MbL, IIIUHAPA,
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KOHYCa, [I1apa; yMeHHne n300pakaTb MHOTOTPAaHHUKH
Y IOBEPXHOCTHU BpALICHUS, UX CEYEHUs OT PYKH, C
IIOMOILIBIO YEPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATH
CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH
[IPaBUJIbHBIE MHOTOTPAHHUKH;

- YMEHHUE OIIEPUPOBATH ITOHATUAMU: IBUKCHUE B
MPOCTPAHCTBE, MOJ00HBIE (PUTYPBI B TPOCTPAHCTRE;
HCIIOJIB30BaTh OTHOLICHUE IJIOMAAEN TIOBEPXHOCTEN
1 00BEMOB MOJAOOHBIX (PUTYp TIPU PEIICHUU 3a7a4;

- YMEHHE BBIYUCIIITh TEOMETPUYECKNE BETUYNHBI
(mmuHa, yrou, IIoMab, 00beM, IJI0aAb
MIOBEPXHOCTH ), UCTIOIB3Ys U3yUEHHBIE (POPMYIIBI U
METO/IbL;

- YMEHHE OIIEPUPOBATH MOHATHIMU: IPSIMOYIOJIbHAS
cucTeMa KOOpJIUHAT, KOOPAUHATHI TOUKH, BEKTOD,
KOOPJHMHATHI BEKTOPA, CKAJISIPHOE IIPOU3BEICHHUE,
YIOJ MEXAY BEKTOpaMH, CyMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOPA HA YHCIIO; HAXOIUTH C
MIOMOILBIO U3YYEHHBIX (POPMYI KOOPAMHATHI
CEpeMHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

- YMEHHE BBIOMPATh NOIXOAIINNA N3YUEHHbII METOA
JUIS peLIeHUs 3aJa4d, PacliO3HaBaTh
MaTemMaTuueckue (pakThl 1 MaTEMaTUYECKHE MOJAEIN
B IIPUPOHBIX M OOLIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE; YMEHHE IPUBOIUTH TPUMEPHI
MaTE€MaTUYECKUX OTKPBITUI POCCUICKON U MUPOBOU
MaTeMaTUYECKON HayKH.

- YMEHHE OIIEPUPOBATH IIOHATUIMU: ONPEIECICHUE,
aKCHOMa, TEOpEMA, CJIEICTBUE, CBOMCTBO, PU3HAK,
JI0Ka3aTeabCTBO, PABHOCHIIbHBIE ()OPMYIHPOBKH;
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yMeHue GopMynupoBaTh 00OpaTHOE U
IIPOTHBOIIOJIOKHOE YTBEPXKIECHUE, IPUBOANUTH
PUMEPBI U KOHTPIPUMEPBI, UCII0JIb30BaTh METO/T
MaTeMaTHYeCKON MHAYKLUH; IPOBOAUTH
JIOKa3aTeIbHbBIC PACCYKICHHS MIPU PELUICHUH 337134,
OLIEHUBATh JIOTMUYECKYIO MTPABUIILHOCTD
pacCyKJICHUH;

- YMEHUE ONEepUPOBATh MOHITUAMU: MHOXECTBO,
MOJIMHOXECTBO, OTIEPAINU HaJl MHOKECTBAMH,
YMEHHUE HUCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar JJisi OUCAHUS PEANBHBIX MPOLIECCOB U
SBJICHUH IIPU PELICHUH 3a/1a4, B TOM YHUCIIE U3
JIpyruX y4eOHBIX TPEAMETOB;

- YMEHUE ONEepUPOBATh MOHATUAMU: Tpad, CBAZHBIN
rpad, nepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE
3aJjaBaTh U ONUCHIBATh rpadbl

Pa3IMYHBIME CIIOCOOAMU; HCIIONB30BaTh Ipadbl IpU
pelLleHNH 3a1a4;

- YMEHHE CBOOOIHO ONIEPUPOBATH MOHITHIMU:
coyeTaHue, epecTaHOBKA, YUCIIO COYETaHHH, YHCII0
NEepeCcTaHOBOK; OMHOM HbIOTOHA; yMEHNE TPUMEHSI T
KOMOWHATOPHBIE (DaKThl U PACCYXKICHUS IS
peleHHs 3a1a4;

-yMEHHE ONEePUPOBAThH MOHATUIMHU: HATYPAIbHOE
YHCJI0, IIEJI0€ YUCIIO0, OCTATOK 110 MOJYJIIO,
panroHaIbHOE YUCII0, UPPALlMOHATIBHOE YUCIIO,
MHOYKECTBa HaTYpaIbHBIX, IEIBIX, PAIIMOHATBHBIX,
JIEMCTBUTENIBHBIX YHCEI; YMEHHE UCTIOIb30BATh
MPU3HAKY JICTUMOCTH, HAUMEHBIITUN 00IHi
JIeNuTeNb 1 HaUMeHblee o011ee KpaTHOe, allrOPUTM
EBkima nmpu pemnreHnn 3a1a4; 3HaKOMCTBO €
Pa3NUYHBIMH MTO3UIIMOHHBIMH CUCTEMaMHU
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CUHCIICHUS;
- YMEHUE CBOOOHO ONEPUPOBATh MOHATUIMU:
CTETIEHb C LIEJIBIM [T0Ka3aTesieM, KOPEHb
HaTypaJbHOH CTENEHHU, CTEIICHb C PALMOHAIBHBIM
roKaszareJieM, CTETIEHb C JeHCTBUTEbHBIM
(BemecTBEHHBIM) MOKa3aTeseM, Jiorapudm uucia,
CHHYC, KOCHHYC U TAaHT€HC ITPOU3BOJILHOTO YHCIIA,;

- YMEHUE ONEPUPOBATh MOHATUAMU: TOXKJIECTBO,
TOKAECTBEHHOE MMpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMAa YPAaBHEHUI U HEPABEHCTB,
PaBHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIe, HPPALIIOHAJIbHBIE, [I0KA3aTENIbHBIE,
CTETIeHHBIE, JIoTapu(hMUIECKHE,
TPUTOHOMETPUUYECKUE YPAaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI; YMEHHUE peIIaTh YpaBHEHUs, HEPABEHCTBA
U CUCTEMBI C TOMOILBIO PA3JINYHBIX IIPUEMOB;
pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
napaMeTpoM; NPUMEHATh YpaBHEHMsI, HEPAaBEHCTBA,
UX CUCTEMBI ISl PEUICHUSI MATEMaTHYECKUX 3aj1ad 1
3aj]a4y U3 pa3IMuHBIX 00JacTell HAyKU U peaabHON
KHU3HU;

-yMeHHEe CBOOOTHO ONEPUPOBAThH MOHATHIMU:
rpaduk Qyukiuu, oopaTHas GyHKIUS, KOMIIO3UIUS
byHKUNH, TUHEeHHAsS QYHKLUS, KBaJpaTUYHas
(GyHKIMS, cTeneHHass QYHKIUS C LEIbIM
rokasareseM, TPUrOHOMeTpuieckre GyHKINY,
o0paTHBIE TPUTOHOMETPUIECKHE PYHKIINH,
nokaszaresbHas U Jiorapudpmudeckas QyHKIHNHU;
YMEHHE CTPOUTh Tpaduku QyHKIUHN, BBITOIHATD
npeoOpa3oBaHus rpa@uKoB HyHKIMH;

YMEHHE HCI0JIb30BaTh IpadUKu QYHKIMN IS
M3y4YEHHsI TPOLIECCOB M 3aBUCUMOCTEH MPH peIIeHUH
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3a71a4d U3 IPYTUX Y4eOHBIX MMPEIMETOB U U3 pealbHOU
’KM3HM; BBIPAXKaTh (OPMYJIaAMU 3aBUCUMOCTH MEX]LY
BEJIIMYMHAMU;

yMEHUe CBOOOJHO ONEpUpOBATh MOHATUAMHU:
YEeTHOCTh (PYHKILIUH, IEPUOAUIHOCTD (DYHKIIHH,
OrPaHUYEHHOCTh (PYHKLIUU, MOHOTOHHOCTb
¢byHKINH, SKCTpeMyM (QYHKIMH, HAanOOJIbIIee 1
HalMEHblIIee 3HaYeHUs PYHKIUHN Ha IPOMEKYTKE;
YMEHHUE MPOBOANTH UCCIIEIOBaHNE (QYHKIINU;
YMEHHUE HMCII0JIb30BaTh CBOICTBA U rpaduku
(GyHKIMH 17151 peleHysl ypaBHEHU, HEPaBEHCTB U
3ajjau Cc mapaMeTpamu; U300paxarb Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PELICHUI
YpaBHEHHI, HEPABEHCTB U MX CHCTEM;

- YMEHHE CBOOOIHO ONEPUPOBATH MOHITHIMU:
[0CJIEI0BATENbHOCTD, apu(MeTHYECKast IPOrPeCcCHsl,
reoMeTpUYecKast porpeccus, 0ECKOHEUHO
yOBIBaroI1asi reOMeTpUdecKas Iporpeccus; yMeHue
3a71aBaTh MOCIIEI0BATEIbHOCTH, B TOM YHCIIE C
MIOMOILBIO PEKYPPEHTHBIX (GOPMYIT;

- YMEHHUE ONEPUPOBATH MOHITHIMHU: HETIPEPHIBHOCTD
(byHKIMHU, aCUMIOTOTHI Tpaduka GyHKIMH, IepBas 1
BTOpasi MPOU3BOAHAS (YHKIIMU, TEOMETPUICCKHIA U
¢bu3nveckuii CMbICT MPOU3BOJHOM, TepBOOOpa3Has,
OTIpe/IeICHHBI UHTETPal; yMEHUE HaXOAUTh
aCUMIITOTHI rpaduKa GYHKINHU; YMEHHE BBIUYUCIATh
MIPOU3BOJIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO U
KOMIO3UIUH (PYHKIUH, HAXOUTh YpaBHEHHE
KacaTelbHOU K rpaduKy QyHKIUY;

YMEHHUE UCIIONB30BaTh MPOU3BOIHYIO IS
uccleToBaHus (QYHKIIHMA, 1711 HAX 0K ICHUS
HAWJIYYIIEro pelieHus B IPUKIAIHBIX, B TOM YHUCIIE
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COLIMAIbHO-9KOHOMHUYECKUX U (PU3UUECKUX 3a/1a4ax,
JUIs OTIPEZIENIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh
IUIOIIAAHN U 00BbEMBI (GUTYP C IIOMOIIBIO MHTETPAIa;
IPUBOAUTH IIPUMEPBI MATEMAaTUYECKOTO
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU (depeHInanbHbIX
YpaBHEHUM;

- YMEHHME ONIEPUPOBATh MOHATUAMU: KOMILIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YNCIIa, MOAYJIb
¥ apryMEHT KOMILUIEKCHOTO Ynciia, popma 3arucH
KOMILJIEKCHBIX YHCcel (FreoMeTpruIecKas,
TPUTOHOMETPHUYECKAs U anredpandeckas); yMeTh
IPOU3BOIUTH apU(PMETHUECKUE IeHCTBUS C
KOMIUIEKCHBIMU YHMCIIaMU; IPUBOAUTD IPUMEPHI
UCIOJIb30BaHUSI KOMIUIEKCHBIX YHCEIT;

- YMEHHE CBOOOIHO ONEPUPOBATH TOHATHIMMU:
cpeaHee apupMeTHYECKOe, MeJaHa, HanboJbIlee U
HauMEHbIIIee 3HAYCHUS, pa3Max, JTUCIepCus,
CTaH/apTHOE OTKJIOHEHUE ISl ONIMCAHMS YNUCIIOBBIX
JTAHHBIX; YMEHUE HCCIIE0BATh CTATUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C TPUMEHEHUEM I'pauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; rpapuuecKu
UCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW pEerpeccuy;

- YMEHUE HaXOUTh BEPOATHOCTH COOBITHIA C
MCII0JIb30BaHUEM TpapUUECKUX METOJIOB; IPUMEHSTh
JUI peleHus 3a1a4d GOpMYIIbl CIOKEHUS U
YMHOXXEHHS BEPOSITHOCTEH, (DOPMYITY IMTOTHOM
BEPOSTHOCTH, (hopMyiny bepHymim, koMOMHATOpHBIE
(bakThl 1

(bopMyIIbI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX
cOOBITHIf; yMEHHE ONIEPUPOBATH MOHATHIMHU:
Clly4aiiHas BEIMYMHA, PACIIPEIEICHHE
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BEpPOSITHOCTEM, MATEMATUYECKOE OXKUAHUE,
JUCIIEPCUs U CTAHIaPTHOE OTKIOHEHHE CIIy4aliHON
BEJIMYMHBI, (PYHKIIMH pacripe/ieieHus U INIOTHOCTH
PaBHOMEPHOTI0, ITOKA3aTEIbHOIO U HOPMAJIBHOIO
pacnpeeseHui; yMEHHE UCII0JIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeiesIeHUuN IS peLIeHMs 3a/1ay;
3HAaKOMCTBO C ITOHATUSAMH: 3aKOH OOJIBIINX YHCEI,
METO/bI BBIOOPOYHBIX MCCIIEI0OBAHUN; yMEHHE
IIPUBOJUTH IPUMEPHI IPOSBICHUSI 3aKOHA OOJIBIIINX
YHCeNl B IPUPOHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMEHHE CBOOOIHO ONEPUPOBATDH MOHATHIMU: TOUKA,
npsimMasi, IJI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUH yroJI, ABYTPAHHBIN yroJl, TPEXTPaHHBIN
yroJ1, IEPECeKaroInecs, NapauleIbHble U
CKPEILIMBAIOIINECS NPSMBIE, TIAPAIIIEIBHOCTD U
NEPIEHIUKYJIAPHOCTD MPSIMBIX U IIJIOCKOCTEH, YOI
MEXIY NPSMBIMU, YTOJI MEKY NPAMOU U
IIJIOCKOCTBIO, YTOJI MEKY INIOCKOCTSMH; YMEHHE
HCIIOJIB30BAaTh IIPU PELICHNH 3a/1a4 U3YYCHHBIE
(bakThl U TEOpEMBI INITAHUMETPUN; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIEM MUPE; YMEHHE
OIIEpPUPOBATH MOHATUAMU: MHOTOTPAHHUK, CEYEHUE
MHOT'OI'PAaHHUKA, IPaBUJIbHBIM MHOTOTPAaHHUK,
npu3Ma, Iupamuja, Gurypa u moBepXHOCTb
BpallleHus, IWINHIP, KOHYC, 1ap, cdepa, pazBepTka
IIOBEPXHOCTHU, CEYECHHS KOHYCA U LIUIIUH]PA,
IapauIeJIbHBIE OCH MM OCHOBAHMIO, CEYEHHE 1Iapa,
IUIOCKOCTB, Kacarolasics cepsbl, IINHAPA, KOHYCA;
YMEHHUE CTPOUTH CEYEHNE MHOTOIPAHHUKA,
n300paXkaTb MHOTOTPAHHUKH, (DPUTYPBI U
ITOBEPXHOCTH BPALIECHUs, UX CEYEHUs, B TOM YHCIIE C
IIOMOILBIO IEKTPOHHBIX CPEACTB; YMEHUE
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IPUMEHSTH CBOIICTBAa T€OMETPUUYECKUX UTYP,
CaMOCTOATENIFHO (POPMYITUPOBATH ONPEICICHHS
U3y4aeMbIX (DUTYp, BBIIBUTATH

TUIIOTE3BI O CBOMCTBAX M IMPHU3HAKAX
reoMeTpHUECKUX (hUryp, 000CHOBBIBATH UIIH
OIIPOBEPraTh UX; yMEHHE IPOBOIUTH
KJaccu(uKanuio GUryp mo pa3IudHbIM IPU3HAKAM,
BBITIOJIHATH HEOOXOIUMBIE JIONOJTHUTEIbHBIC
MIOCTPOCHHUS;

- yMEHHE CBOOO/IHO ONEPUPOBATH TOHITUSMHU:
wiomaab Gurypsl, 00bemM QuUrypsl, BeTUUMHA yIia,
PacCTOSTHHE OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHHE
MEXy IPSIMBIMH, PACCTOSTHUE MEXK]TY TUIOCKOCTSIMH,
Iomas chepsl, IIONIAb TOBEPXHOCTH ITUPAMUJIBL,
NPU3MBI, KOHYCa, IWIMHAPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO NapauIeIenuIeaa, IMPAMU/IbL,
MPU3MBI, HWIMHAPA, KOHYCa, Iapa; yMEHHE
HaXOJIUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX (PUTYD;

- YMEHHE CBOOOIHO ONIEPUPOBATH MOHITHIMU:
JIBIDKEHUE, MTapajlIeNIbHbIA IepeHoC, CHMMETpUS Ha
TUIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue 1Mo100us, TOA0OHbBIE (PUTYPBI;
YMEHHE pacro3HaBaTh paBHbIE U MOI00HbBIE PUTYPHI,
B TOM YHUCJIE B IPUPOJIE, HICKYCCTBE, apXUTEKTYPE;
YMEHHUE HCIOIb30BaTh FTEOMETPHYECKUE OTHOIICHUS,
HaXOJIUTh FT€OMETPUYECKHUE BEIMYMHBI (AJTUHA, YroJ,
TJI011a]h, 00BEM) TIPH PEIICHUH 3a71a4 U3 APYTHUX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH,

- YMEHHE CBOOOIHO ONIEPUPOBATH MOHITHIMHU:
NPSMOYTOJIbHAsI CHCTEMa KOOPAMHAT, BEKTOD,
KOOPJAWHATHI TOUYKH, KOOPIMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOM3BEACHUE BEKTOPA Ha YHUCIIO,
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pasIoKEHUE BEKTOPA 110 0a3HCy, CKAIIPHOE
IIPOU3BENICHUE, BEKTOPHOE ITPOU3BEACHHE, YrOJl
MEXy BEKTOPaMH; YMEHHE UCII0Ib30BATh
BEKTOPHBIN U KOOPAWHATHBIA METOJ IJISl PELUCHUS
reOMETPHUECKUX 33]1a4 U 3a/1a4 APYTrUX y4eOHBIX
IIPEIMETOB; ONIEPUPOBATh MOHATUAMU: MaTpuLa 2x2
u 3x3, onpeaenuTenb MaTpULIbl, TEOMETPUUECKUM
CMBICII OIIPENETIUTENS;

YMEHHE MOJCIINPOBATh PEAIbHBIC CUTYAllMU Ha
A3BIKE MAaTEMATUKHN; COCTABIIATH BBIPAXKCHMS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJla4M, UCCIIEJ0BATh IOCTPOCHHBIE MOJEIIHN C
UCIIOJIb30BAaHUEM almapaTa aiareopsl,
MHTEPIPETUPOBATH ITOIYYCHHBIN Pe3yNbTaT; CTPOUTh
MaTEMAaTHYECKHE MOJEIH C TOMOLIBIO
reOMETPUYECKUX MOHATUHN U BEJINYHMH, PEILATh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4U;
COCTaBIIAITh BEPOSTHOCTHYIO MOJIEND U
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3ybTaT; PelaTh
IIPUKJIAIHBIE 33]1a4M CPEACTBAMU MAaTEMaTHUECKOT O
aHaJIn3a, B TOM YHUCJIE COLMATIbHO-)KOHOMHYECKOTO U
(bU3NUECKOro Xapakrepa;

- YMEHHE BBIOMPATh MOIXOIAIIMI METO T 11
pelIeHns 3a]a4l; TOHUMAaHUE 3HAYUMOCTH
MaTeMaTUKHU B U3y4YE€HUU MPUPOTHBIX U
0O0I1eCTBEHHBIX MTPOLIECCOB U SBJICHUN; yMEHHE
pacno3HaBaTh NPOSBICHUE 3aKOHOB MaTEMaTUKH B
UCKYCCTBE, YMEHHE NIPUBOJAUTH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEMaTHYECKON HAYKH.

OK 02. Ucnons30BaTh
COBPEMEHHBIE CPEJICTBA

B o0nacTu IeHHOCTH HayYHOTO MO3HAHUS:
-c(hOpMUPOBAHHOCTh MUPOBO33PEHUS,

- YMEHHE ONEepUpPOBaTh MOHATUSIMU: palllOHATIbHAS
(GyHKIHMS, TOKa3aTenbHasi QYHKIUS, CTEeHHas
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MOUCKA, aHAJIHM3a U
UHTEpIpeTaui HHPOPMALTUU
1 MH(pOpPMaITMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3as1a4 npodeccuoHaATbHON
JeSTEeTbHOCTH;

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JMaJiore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJUKYJIbTYPHOM MHPE;

- COBEPILEHCTBOBAHUE A3BIKOBOM U YU TATEIbCKOMN
KYJIBTYpPBI KaK CPe/ICTBa B3aUMOJICHCTBUS MEXKTY
JIOJIBMH U TTIO3HAHUS MUDA;

- OCO3HAHME LIEHHOCTU HAyYHOU JesITeIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO
HCCJIEIOBATENbCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B
rpyIIIe.

OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMU
MMO3HABATEIILHBIMU JICHCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BIIQJICTh HaBBIKAMU TIOJy4eHUST HHPOPMAIUH U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISATh IOUCK, aHAIN3, CHCTEMaTU3aLlUIO U
WHTEPIPETAINIO UHPOPMAIINK Pa3IMYHbIX BUOB U
dbop™m mpeacTaBIeHNUS;

- CO371aBaTh TEKCTHI B PA3IUYHBIX opMaTax ¢ y4eTOM
Ha3Ha4YeHMs HHGOPMAIIUH U 1IeJIEBOU ayIUTOPHH,
BbIOMpas ONTUMABbHYIO (hOpMY MPEACTABICHUS U
BU3yaJIN3aIUH;

- OLIEHUBATh JI0OCTOBEPHOCTb, JIETUTUMHOCTD
uH(]opMaIuu, ee COOTBETCTBHE MPABOBBIM U MOPAJILHO-
ATUYECKUM HOpMaMm;

- UCTIOJIb30BaTh CPEACTBAa MH(POPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUMN B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX ¥ OPTaHU3AIMOHHBIX
3a/1a4 ¢ coOmroieHreM TpeOoBaHU SPrOHOMHUKH,
TEXHUKH 0€301MaCHOCTH, TUTUEHBI, PeCypCcOCOepeKeHHS,
MIPABOBBIX U ATHUYECKUX HOPM, HOpM WH(OPMAIIMOHHON

¢bynkuus, norapudmudeckas GyHKIUSA,
TPUTOHOMETpPUYECKHE (DYHKIIMH, 0OOpaTHBIE () YHKIIHH;
YMEHHUE CTPOUTH rpa)uKu N3y4CHHBIX (DYHKINH,
UCIIOJIb30BaTh IPaUKU IPU U3YUEHHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PEUICHNH 33/1a4 U3 JPYTUX
y4eOHBIX IPEAMETOB U 3ajay U3 peallbHOM KHU3HH;
BBIpaXaTh GOPMYIIaMHU 3aBUCHIMOCTH MEXTY
BEJINYMHAMY;

- YMEHHUE ONEPUPOBATH MOHATHIMHU: TOXKIECCTBO,
TOX/IECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa yPaBHEHHUI U HEPABEHCTB,
PaBHOCHJIBHOCTh YPaBHEHUI, HEPABEHCTB U CHCTEM,
panroHanbHbIe, HPpPAIlOHANIbHBIC, TOKA3aTEIIbHBIC,
CTEIIEHHbIE, JOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKHUE
ypaBHEHHS, HEPAaBEHCTBA

U CUCTEMbI; YMETb pelllaTh ypaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C IOMOMIBIO Pa3IMYHBIX TPUEMOB; PEIIaTh
ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TApaMeTPOM;
MPUMEHSTh YpaBHEHHsI, HEPAaBEHCTBA, MX CHCTEMBI JIJIS
peleHns MaTeMaTHUeCKUX 3a/1a4d U 3a/1a4 U3
pa3nUYHbIX 00JacTel HayKU U pealibHOM JKU3HH;

- YMEHHE CBOOOIHO ONEPUPOBATH MOHATHIMHU:
JIBYDKEHUE, TTApaJlIeIbHBIA IepeHOC, CHMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue M0100Us, T0I00HbBIE PUTYPBI; YMETh
pacrio3HaBaTh paBHbIE U MOJO0HBIE (PUTYPBI, B TOM
qrcIe B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
UCIOJIb30BATh T€OMETPUUYECKHE OTHOILIEHUS, HAXOIUTh
reOMETPUYECKUE BETMUNHBI (JUTHHA, YTOJI, TUIOMIA b,
00bEM) MPH peIIeHUH 3a1a4 U3 APYTUX yIeOHBIX
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0€30MacHOCTH,

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30I1acCHOCTH
JUYHOCTHU

IIPEAMETOB U U3 PEAIBHON KU3HU

OK 03. IlnanupoBars u
peann30BBIBATh COOCTBEHHOE
npo¢eCcCuOHATBLHOE U
JMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEILCKYIO
JEATENLHOCTD B
npodeccuoHanbHOH cdepe,
UCIIOJIb30BATh 3HAHUS T10
¢buHaHCOBOM

IPaMOTHOCTH B Pa3JIMYHBIX
’KM3HCHHBIX CUTYAIIUsX;

B o0nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUS:

- ¢(OPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOI0 IIOBEJICHUS;

- CIOCOOHOCTh OLIEHUBATh CUTYALUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HaHHE JMYHOTO BKJIAJa B IIOCTPOCHUE
YCTOMUYUBOTrO OYAYIIEro;

- OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJUTEISM U
(MnM) APYrUM 4iIEHaM CEMbH, CO3aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATUA LICHHOCTEN CEMENHOMN
JKU3HU B COOTBETCTBUU C TpaauLusMu Hapoaos Poccuy;
OBnazeHne yHUBEPCAIbHBIMU PErYISTUBHBIMU
JEHUCTBUAMMU:

a) caMOOpTaHHU3aIIUs:

- CaMOCTOSITENBHO OCYILECTBIIATh MI03HABATEIbHYIO
JeSITEJIbHOCTb, BBISBIIATH MPOOJIEMBI, CTABUTH U
(dopMynMpoBaTh COOCTBEHHBIE 3a7a4YH B
00pa30BaTeNbHOM 1€ATEIbHOCTH U JKU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEIBHO COCTABIIATH IIJIaH PEIICHHUS
poOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;
croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO
IIMPOKOH 3PYAMIIMU B Pa3HBIX 00JACTAX 3HAHUH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeNbHbIN 1
KYJIBTYPHBII YPOBEHb;

YMCHHC OIICPHUPOBATH NOHATUAMU: PALlTMOHAIIbHBIC,
MppaloHaIbHbIE, TIOKA3aTeIbHbIC, CTCTICHHBIE,
J0rapuPpMHUUECKUE, TPUTOHOMETPUIECKHE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMEHUE OIIEpUPOBATH [IOHATUAMU: MHOTOI'PAHHUK,
CEYeHHE MHOTOTPaHHUKA, Ky0, Mmapajuienenumnen,
npu3Ma, mupamMua, GUrypa u moBEpXHOCTh BpAICHUS,
IIWJIMHIP, KOHYC, 1map, cdepa, cedeHus Gpurypsr
BpAIIEHHs], TNIOCKOCTh, Kacaromasics cepsl, HUINHAPA,
KOHYcCa, IUIOIIA/Ib TOBEPXHOCTH MUPAMHIBI, IIPH3MBI,
KOHYCa, IWINHApPA, II0Mmaas chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO NapaJuleIenuIea, TMPaMHU/IbI,
NPU3MBI, [IUINHIPA, KOHYCAa, IIapa; yMEHUe
n300pa’kaTb MHOTOTPAaHHUKHU U TOBEPXHOCTH
BpAIlEHU, UX CEYEHUS OT PYKH, C IIOMOIIILIO
YepTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;
YMEHHUE pacIio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHUE paclo3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;

- YMEHHE OLIEpUPOBATH ITOHATUAMU: IIPAMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAIIPHOE MPOU3BECHUE, YT O
MEXy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHHE
BCEKTOpPA Ha YMUCJI0; HAXOJUTH C TOMOIIBIO NU3YYCHHBIX
(opMys1 KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHHE
MCXKAY ABYMs TOYKaMHU.
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0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MPUEMbI pEIIEKCUU ISl OLICHKH
CHUTYalll{, BBIOOpA BEPHOTO PEILICHHUS;

- YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh
PELICHHS IO UX CHIDKEHUIO;

B) SMOLIMOHAJIbHBIN MHTEIIEKT, IPEAIOIaratoIini
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHBALIUH, BKJIIOUYAIOIIEH CTpEMIICHHE K
JOCTHKEHUIO IIEJIH U yCIIEXY, OITUMU3M,
UHHUIMATUBHOCTb, YMEHHUE M CTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

- HMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh
HYMOIMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATH €TO MPH
OCYILIECTBJIEHUH KOMMYHUKAIIUH, CHOCOOHOCTB K
COYYBCTBUIO M COTIEPEKUBAHUIO;

- COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIUX CIOCOOHOCTh
BBICTPAaNWBaTh OTHOUICHHUS C JPYTUMH JIIOIbMH,
3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTh
KOH(JIMKTBI

OK 04. O¢pdexTnuBHO
B3aHMOJICHCTBOBATh 1
paboTaTh B KOJJIEKTHBE U
KOMaH]JIE;

TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOITPENETIEHHUIO;

-OBJIa/ICHUE HaBBIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMAIbHOM AEATEIIBHOCTH;

OBnajeHne yHUBEpCAIbHBIMA KOMMYHHKAaTUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas JIeSITEIbHOCTD:

- MIOHUMATh 1 UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHOMN
Y MHAUBHUIYaJLHON pabOTHI;

MPUHUMATH LI€JIA COBMECTHOMU JIEITEIBHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICUCTBHS 110 €€
JOCTHIKEHHUIO: COCTABIIAThH INIaH JEHCTBHUH,
pacrpenensiTh pojau ¢ y4€TOM MHEHUM YYaCTHUKOB

YMEHHE OIIEPUPOBATH MOHATUAMU: CIIy4alHBIA OMBIT U
cllyyailHOe COOBITHE, BEPOSITHOCTD CIIy4ailHOro
COOBITHS; YMETh BBIUUCIIATH BEPOSITHOCTD C
HCII0JIb30BaHNEM I'paUIeCKUX METO/I0B; TPUMEHSATh
(opMyJIBI CIIOKEHHS U YMHOKEHUS BEPOATHOCTEH,
KOMOMHATOpHBIE (PaKThl U (HOPMYIIBI IPU PELLICHUN
3aJa4; OLIEHUBATh BEPOSTHOCTH peabHBIX COOBITUH;
3HAaKOMCTBO CO CIIy4aHBIMU BEJIMYMHAMH; YMEHUE
MIPUBOANTH PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX
YKcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMEHHE CBOOOIHO ONEPUPOBATH MOHATHSIMHU: CTETIEHb
C LIeJIBIM [TOKa3aTeeM, KOpEeHb HaTypajJbHOU CTENeHH,
CTENEHb C PAllMOHAIBHBIM I0KA3aTENIEM, CTENIEHD C
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00CyXJaTh pe3yIbTaThl COBMECTHOU PabOThI;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBUSX
peabHOTO, BUPTYaITLHOTO B KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYAIUIX, TPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.
OBnazneHre yHUBEPCAIbHBIMU PETYISTUBHBIMU
JICUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATHh MOTHBBI U QPTYMEHTHI IPYTHX JTFOACH TIPH
aHaJIM3€e Pe3yNbTAaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO APYTUX JIFOJICH HA
OIIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH
JIPYTOro 4enoBeKa

JIEHCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKa3aTEJIEM,
Jorapu@m ymucia, CHHYC, KOCUHYC U TaHT'€HC
IIPOU3BOJILHOTO YUCIIA;

- YMEHUE CBOOOHO ONEPUPOBAThH MOHATHIMU: TpapuK
¢byHkunu, oopaTHas GYyHKIHS, KOMIIO3UIHS (QYHKIHH,
JAUHeNHas pyHKIU, KBaJpaTu4Has QyHKLNS,
cTerneHHast PyHKIHS ¢ IeJTbIM TIOKa3aTeseM,
TPUTOHOMETpHUUECKHE QYHKIIMH, OOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIMH, TIOKAa3aTeIbHAs 1
aorapudmuueckas pyHKIUHN; yMETb CTPOUTh TpapUKH
(GyHKIMH, BRITOTHATH TpeoOpa3oBaHus rpadukos
GbyHKIM;

- YMEHHUE UCTI0JIb30BaTh rpaduku HyHKIMN 15
U3y4YEHMsI TPOLIECCOB M 3aBUCUMOCTEH MPH peleHUH
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U U3 PEATbHOU
KHU3HH; BBIpaXaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

- cBOOO/IHO OMEPUPOBATH MOHATUSIMH: YETHOCTD
(GyHKIIUY, IEPUOTUYHOCTh QYHKIIMHU, OTPAaHUYEHHOCTb
(YHKIIMH, MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢yHKIIMHM, HaUOOJIbIIIEe Y HAUMEHbIIIEE 3HAYCHUS
(YHKIMU Ha TPOMEXYTKE; YMETh IPOBOIUTH
uccienoBaHue PyHKINH;

- YMEHHUE HCII0JIb30BaTh CBOMCTBA U rpauku GyHKIUN
JUISL pellieHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C
napameTpamu; n300pakaTh Ha KOOPIMHATHOM
IIJIOCKOCTH MHOKECTBA PELIEHUI ypaBHEHMIA,
HEPABEHCTB U HMX CUCTEM.

OK 05. OcymiecTBisiTh
YCTHYIO Y TUCbMEHHYIO
KOMMYHHUKAITHIO HA
rOCYJapCTBEHHOM SI3bIKE

B o0GnacTtu 3cTeTHUECKOro BOCIIUTAHHUS:

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY
OBITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyJa U OOIIECTBEHHBIX OTHONICHU;

YMEHUE ONEPUPOBATH MOHATUSMHU: CPEIHEE
apupmMeTHuecKoe, MeIuaHa, HauOoJbIlee 1
HaVMEHbIIIEE 3HAYCHMS, pa3Max, JUCIIepCus,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOr0 HabOpa; yMEHUeE
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Poccuiickoit

denepanuu ¢ y4eTom
0COOEHHOCTEH COIUATILHOIO U
KYJIbTYPHOTO KOHTEKCTA;

- CIOCOOHOCTH BOCIIPUHUMATD PA3JINYHbBIC BUJIBI
UCKYCCTBA, TPAJULMU U TBOPUYECTBO CBOETO U JPYTUX
HapoJOB, OLYIIATh SMOLUOHAILHOE BO3/ICHCTBUE
UCKYCCTBA;

- yO@XKJIEHHOCTh B 3HAYMMOCTH JJIsl JINYHOCTH U
o0111ecTBa OTEUECTBEHHOTO U MUPOBOI'O UCKYCCTBA,
THUYECKHX KYJIbTYPHBIX TPAJAULIUI U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPQ)KEHHUIO B Pa3HBIX BHIaX
UCKYCCTBA, CTPEMJICHUE MPOSIBIIATH KauecTBa
TBOPYECKOM JINYHOCTH;

OgnajeHye yHuBepcaIbHBIMH KOMMYHUKAaTUBHBIMU
JEHCTBUSIMU:

a) oOmieHue:

- OCYILECTBIIATh KOMMYHHKAIIMX BO BCeX chepax
KHU3HH,

- pacrio3HaBaTh HeBepOAIbHBIC CPEICTBA OOLICHHUS,
NOHUMAaTh 3HaYeHHUE COLMATIbHBIX 3HAKOB, PACIIO3HABATh
NPEIMOCHUTKN KOH(MIMKTHBIX CUTYalluid M CMATYATh
KOH(JIUKTBI;

- pPa3BepHYTO U JIOTUYHO M3JIaraTb CBOIO TOUKY 3PEHUS C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB

U3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIHUIO,
IpEeACTaBICHHYIO B TaOJIUIIaX, HA AUarpaMMax,
rpaduKax, OTpakarollyl0 CBOHCTBA PeabHBIX
IPOLIECCOB U SIBJICHUH; NPEICTABIIATh HHPOPMALIUIO
CTIIOMOIIBIO TAOJIUI] M JUArpaMM; UCCIIEI0BATh
CTaTHUCTUYECKHUE NaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJI0B U 3JICKTPOHHBIX CPE/ICTB;

- YMEHHE ONIEPUPOBATh IOHATUAMU: TOUYKA, IPAMas,
IUIOCKOCTb, IPOCTPAHCTBO, JABYI'PAaHHBIN yroJl,
CKPEILMBAIOIINECS IPSAMBIE, 1APAJIJIEIIBHOCTD U
NEPIEHIUKYISAPHOCTh NPSIMBIX U IJIOCKOCTEH, Yo
MEXY NPSMBIMH, YTOJI MEXIY NPSMOH U IIJIOCKOCTBIO,
YTOJI MEXY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 110
IUIOCKOCTH, PACCTOSIHUE MEXKIY IIPSIMBIMHU, PACCTOSIHUE
MEX]y INIOCKOCTSAMY;

- YMEHHE HUCII0NIb30BaTh IIPU PELICHUH 3a/1a4
U3Yy4EHHbIE (DAKTHI U TEOPEMBI INIAHUMETPUN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHUpA.

OK 06. ITposBasaTh

Ipak TaHCKO-TIATPHOTHYECKYIO
MO3HIIHIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEICHHE Ha
OCHOBE TPaUIIMOHHBIX
0011IeUeI0BeUeCKUX
IIEHHOCTE, B TOM YHCIIE C
Y4ETOM rapMOHH3AIHN
MEKHAIMOHAIBHBIX

Y MEKPEJTMTHO3HBIX

-0CO3HAaHKE 00YUYaIOIIUMHUCS POCCUUCKON IPaskIaHCKOM
UJIEHTUYHOCTY;

- [IEJICHANTPABIICHHOE PAa3BUTHE BHYTPEHHEW MO3ULIMHU
JUYHOCTU HAa OCHOBE JTYXOBHO-HPABCTBEHHBIX
LeHHOCTeN HapoaoB Poccuiickon denepanuu,
MCTOPUYECKUX U HALIMOHAIBHO-KYJIbTYPHBIX TPAIULIUAN,
dbopMHUpPOBaHHUE CUCTEMBI 3HAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTAaHOBOK, aHTUKOPPYIIIMOHHOTO
MHPOBO33PEHHS TPABOCO3HAHUS, SKOJIOTUYECKOMN
KYJIBTYPBI, ClIOCOOHOCTH CTaBUTH II€JIM U CTPOUTH

YMEHHE ONEePUPOBATH MOHATHIMU: MPSIMOYTOIbHAs
CHUCTEMAa KOOPJAMHAT, KOOPAUHATBI TOUKH, BEKTOD,
KOOPAMHATBI BEKTOPA, CKAISIPHOE IIPOU3BEIECHUE, YT O
MEXly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIECHHUE
BEKTOpa Ha YHCII0; HAXOJUTH C MIOMOIIBIO N3YYEHHBIX
(hopMysT KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE
MEX/1y ABYMS TOUKAMH;

-yMEHHE BBIOUPATh MOAXOIAIINN U3yIEHHBIH METO
JUISL pEeIlIeHus 3a]Ja4ul, Paclio3HaBaTh MaTeMaTUYECKHe
(akThl U MaTEeMaTUYECKHE MOJIENIN B IPUPOAHBIX U
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OTHOILUEHUH, IPUMEHATh
CTaHapThI
AHTUKOPPYILIHOHHOTO
IIOBE/ICHNUS;

JKU3HCHHBIC IIAHbI;
B yacTu rpaxqaHCKOIro BOCIIUTAHHUS:

- OCO3HAaHHUE CBOMX KOHCTUTYLIHOHHBIX MPaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSAJIKA;

- IPUHATHE TPAJULIMOHHBIX HALIMOHAIBHBIX,
0011e4eI0BeYeCKUX TYMaHUCTUYECKUX U
JIEMOKPaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb IIPOTUBOCTOSATH HIE0JIOTUN SIKCTPEMHU3MA,
HallMOHAIN3Ma, KCeHO(POOUH, TMCKPUMUHAIIAHU T10
COLIMAJIbHBIM, PEIMTUO3HBIM, PACOBBIM, HALIMOHAIbHBIM
MpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€STEIbHOCTD B
MHTEpecax rpakIaHCKoro o0IIecTBa, y4aCTBOBATH B
caMOYIpaBJIEHUU B 00111€00pa3oBaTeIbHON
OPraHU3alMU U JETCKO-FOHOIIECKUX OpraHu3alusix;

- YMEHHUE B3aUMOJEICTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUIMU U
Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU
JIEATENIbHOCTH;

MaTPUOTUYECKOTO BOCITUTAHHUS:

- ¢(hOpMHUPOBAHHOCTH POCCUIICKOM TPpaXKIaHCKOM
WJICHTUYHOCTH, MIATPUOTH3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTHU nepen PonnHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOH S3BIK U
KYJBTYpPY, IPOLIIOE U HACTOSALIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;

YMEHHE MPUBOIUTH IPUMEPbl MATEMAaTUYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU
HAyKH.

- YMEHHUE ONEPUPOBATH MOHATUAMU: CITyYaHbIH OMBIT
U cllydyaifHOe COOBITHE, BEPOSITHOCTh CIIy4alHOTO
COOBITHS; YMETb BBIUUCIIATH BEPOSITHOCTD C
UCIOJIb30BaHUEM IpapUueCKUX METO0B; MPUMEHSITh
(hOpMYIIBI CIIOKEHHSI U YMHOKEHHS BEPOSTHOCTEH,
KOMOHMHATOpPHBIE (PAKThI U (POPMYIIBI IPU PELICHUH
3aJa4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CIIY4aiHBIMU BEJIMYMHAMH; YMEHUE
IPUBOJIUTH TIPUMEPHI TIPOSIBIICHUS 3aKOHA OOJIBIINX
Yycell B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX.

OK 07. CopnelicTBOBaTh
COXPAHEHUIO OKPYKAOIIEH
Cpellbl, pECYpcoCOepekReHNUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHMHU KJIMMaTa,

-HE IPUHUMATD JIEUCTBUS, IPUHOCAILUE BPEL
OKpYKarolleu cpee;

- YMETh IPOTHO3UPOBATH HEOIATONIPUSTHBIE
JKOJIOTHYECKHE MOCIEACTBUS IPEANPUHAMAEMBIX
JEUCTBHM, IPEAOTBPALLATD UX;

YMEHHUE ONepUpPOBaTh MOHATUAMU: PYHKIUS,
HemnpepbIBHas PYHKIIMS, TPOU3BO/IHAS, IEpBOOOpa3Has,
OIIpEACIICHHBIN NHTETPaA; YMETh HAXOIUTh
MIPOU3BO/IHBIE ANEMEHTAPHBIX (PYHKIINUN, UCTIOIb3YS
CIPaBOYHbBIE MaTEpUAJIbI; MCCIEAO0BATh B TPOCTENIINX
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MIPUHITUITBI OEPEHKIINBOTO
MPOM3BOJICTBA, I3 (HEKTUBHO
JICCTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsX;

- paCliupUTh OIIBIT ACATCIIBHOCTHU 9KOJIOTHYECKOM
HAaIpaBJIeHHOCTH;

pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI C YI€TOM
aHaJIM3a UMEIOLINXCS MaTePUAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBIISATH LIEJICHANPABICHHBIN ITOMCK IEPEHOCa
CPEZCTB U CIIOCOOOB ACUCTBUS B MPO(HECCHOHAIBHYIO
cpeny;

- YMCTb IICPCHOCUTH 3HAHUSA B [TO3HABATCIIBHYIO U
NPaKTHYECKYIO 00IaCTH KU3HEICATEIILHOCTH;

- [Ipeajiaratb HOBBIC IIPOCKTELI, OLICHUBATh UACH C
HO3UIIH HOBU3HBI, OPUTUHATIBHOCTH, TPAKTUIECKON
3HAYNMOCTH;

- 1aBaTh OLIEHKY HOBBIM CHTYaIMsIM, BHOCHTh
KOPPCKTUBLI B ACATCIIbHOCT, OUCHHUBATH COOTBETCTBUC
PE3YJIBTATOB LIEJISIM

ciydasx (yHKIIUM Ha MOHOTOHHOCTh, HAXO/IUTh
HauOoJIbIIME U HAMMEHbIINE 3HAUeHUS (PYHKINH;
CTPOUTH TpaQUKH MHOTOUICHOB C HCIIOIH30BaHUEM
anmnapara MaTeMaTUYeCKOro aHaIu3a; MPUMEHSTh
MIPOU3BOJIHYIO MPHU PEUICHUH 3a/1a4 Ha IBUKCHICE,
pelaTh NPakTUKO-OPUEHTUPOBAHHBIC 33/1a4U Ha
HauOOJbIINE U HANMCHBIIINE 3HAYCHHUS, HA
HaXO0XJIeHUE TIyTH, CKOPOCTU U YCKOPEHHS,

- YMEHHE ONIEPUPOBATH MOHSATUSMU: JIBHIKCHUE B
IPOCTPAHCTBE, MOJ00HBIE (PUTYPBI B TPOCTPAHCTRE;
MCIIOJIb30BaTh OTHOLIEHUE IUIOIAJEH TOBEPXHOCTEN U
00BEMOB MOAOOHBIX (GUTYp MIPH PEIICHUU 33]1aY;

- YMEHHE BBIYHUCIIATH TCOMETPUUSCKUE BETHUNHBI
(mmuHa, yrou, Iiomaab, 00beM, MIOMAAb
MIOBEPXHOCTH ), UCITOJIb3YS U3YYCHHBIC (POPMYIIBI U
METO/IBI.

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

-yMeTb ()OPMHUPOBATH AITOPUTMBI PEILICHHSI
npoOJIEMHBIX 33/1a4, Ha OCHOBE M3YYEHHBIX aJlTOPUTMOB
pELICHUS CTaHIAPTHBIX 3aIaHUM;

-BJIaJIeTh HABBIKAMU Y4eOHO-HCCIIEIOBATEILCKON 1
HpOGKTHOI\/'I ACATCIbHOCTH, HABbIKAMHU Pa3pCUICHUA
npobiewm;

- AHAJIM3UPOBATD IMOJIYYCHHBIC B XOAC PCIICHUSA 3a1a4n
PE3yNIbTaThl, KpUTHUECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, TIPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

®* YMCHHEC MOACITIUPOBATH PCAJIBHBIC CUTYyallMH Ha A3BIKC
MaTE€MaTUKH; COCTABIISITh BBIPAKEHUS, YPABHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33]1a4H,
MCCJIEeI0BATh IOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHUEM
anmnapara ajnreOpbl, HHTEPIPETUPOBATH MOTYYEHHBII
pe3ynbTaT; CTPOUTh MAaTEMATUUECKHE MOJIEIH C
IIOMOIIIBIO TCOMETPHUICCKUX HOHATHHU U BCJIMYHH,
pelaTh CBS3aHHbIE C HUMHU MPAKTUYECKUE 3a]a4uH;
COCTaBJISITH BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOIYYEHHBIN pe3ynbTaT; peiaTh
MIPUKIIAAHBIC 3aJ]a4r CPEACTBAMH MAaTEMATHYCCKOT'O
aHaJIM3a, B TOM YHCIIE COI[MATbHO-3KOHOMUYECKOT0 U
(bU3UIECKOTO XapaKTepa,

* YMEHHE BBIOMPATH MOIXOSIIHIA METO U
COOTBCTCTBYIOI]_[I/Ifl AJITOPUTM AJId PCIICHUA 3aaa4u,
MMOHMMAaHHE 3HAYMMOCTH MAaTEMAaTUKHU B U3YYEHUU
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MIPUPOAHBIX U OOIIECTBEHHBIX IIPOLIECCOB U SIBJICHUM;
YMEHUE PACO3HABATh MPOSIBJICHUE 3aKOHOB.
MaTE€MAaTUKHU B UCKYCCTBE, YMEHUE ITPUBOAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUH POCCUHUCKON 1
MHPOBOM MaTEMaTU4YECKON 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 245
Copnepxanue 178
BT. 4.
TEOPETUUYECKOE 00yUCHHE 132
PAKTUYECKUE 3aHITHUS 46
71a00paTOPHBIC 3aHITHUS -
KOHTPOJIbHBIE pabOThI -
[TpuxnagHoit Moaynb (WK podeccuoHaAIbHO-OPUEHTUPOBAHHOE 56
COJIEp’KAHHE)
BT. Y.
TEOpETUIECKOe 0O0yUeHUe 4
PAKTUYECKUE 3aHATUS 52
71a00paTOPHBIC 3aHITHS -
KOHTPOJIbHBIE pabOThI -
MPAKTUYECKasl MOJITOTOBKA 56
IIpome:kyTouHasi arTecTanus (KOHCYJIBTAIMH - 5 ¥ 9K3aMeH - 6) 11




2.2. TemaTu4eckuii JjiaH u coaep:xkanue Tucuminabl «QYI11.04 MatemaTuka»

HanmenoBanue pa3nenos u

Copneprkanue yueOHOTO MaTepuaina, 1abopaTopHbIE U MIPAKTHYECKHUE

O0BeM 4acoB

dopmupyembie 001IHe

TeM paloThI, caMocTOATENIbHAS paboTa 00yUJarOLIMXCsl, KypcoBasi paboTa U npodeccruoHaibHbIe
(IpoeKT) (ecnu MperyCMOTPEHBI) KOMIIETCHIIMU
1 2 3 4
Pasjen 1. [ToBTOpeHHe Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 22/10 OK-01, OK-02,
Tema 1.1 IpodeccHonaILHO-0PHEHTHPOBAHHOE COIeP/KAHME: 4/2 OK-03, OK-04,
Ienp u 3a1aun MaTeEMaTUKH 1. ba3oBble 3HaHUS U YMEHHUS IO MaTeMaTHKE B MPO(ecCHOHAIBHOM 212 OK-05, OK-06, OK-07
IIPU OCBOCHUHU U B IIOBCE/IHEBHON JEATENbHOCTH. HK 1.1.
CIICHUAJIBHOCTH. JIabopatopHble pabOTEI -
IIpakTHyecKkHe padoThI: 2
2. BX0IHOI KOHTPOJIb. 2
Tema 1.2 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePIKaHHUE! 10/2
ITonsarue xopus n-oit crenenn | 3. Kopau u crenenn. KopHu HaTypaabHOM CTENCHH U3 YHCIIA U UX 2
U3 ACWCTBUTEIHHOIO YUCIIA. CBOICTBa.
CaoiicTBa KOpHS n-0i 4. CreneHu ¢ pallOHAJILHBIMU ITOKa3aTeNIMU, UX cBoicTBa. CTeneHu 2
creneHu. YucnoBbie C IefCTBUTEILHBIMU NOKa3aTesiMU. CBOICTBA CTEEHH C
BBIPA)KEHUS U IPEOOPA30BAHUS | ICHCTBUTEILHBIM ITOKA3aTEIEM.
YpaBHEHHUs U HEPABEHCTBA. 5. [IpeobpazoBanHue pallOHAIBHBIX U UPPAIIMOHATBHBIX BHIPAKEHUH. 2
[IpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIbHBIX BBIPAKECHUH.
[TonsiTre KOpHS n-0if cTeneHu U3 AelcTBUTENbHOrO yKcaa. CBoilcTBa
KOpHS N-OM CTENEHMU.
6. HucnoBble BeIpaXKeHHS U TipeoOpa3oBanus. JInHelHbIe, 2
KBaJIpaTHbIEC YPABHEHUS M HEPABEHCTBA.
JlabopaTopHbie paboThI —
IIpakTnyeckune padoTel ¢ npogheccuonanvbHo-OpuUeHMmupoOEaHHbIM 2/2
co0epiHcanuem:
7. Yucna u BbuuciieHus. BolpaxkeHus u npeodpazoBaHus. 2/2
Tema 1.3 IIpodeccnoHaNLHO-OPHEHTHPOBAHHOE COAEPKAHUE: 4/2
I'eomeTpus Ha TUIOCKOCTH. 8. Busel miockux ¢puryp u ux miomaip. [IpakTuko- 2/2

OPHUCHTHPOBAHHBIC 3a/1a4/ B KYpCC TCOMCTPHUH HaA IIJIOCKOCTHU.
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JlaboparopHbie paboThI

IIpakTuyeckue padboTwl ¢ npogheccuonHaIbHO-0OpUESHMUPOBAHHBIM 212

cooeprcanuem:

9. Pemenwne 3anay no pazaeny [Inaammerpusi. 2/2
Tema 1.4 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/IePIKAHUE! 4/2
[IpoLieHTHBIE BEIYUCIEHMUS. 10. ITpocThle MPOLEHTHI, pa3HbIE CIIOCOObI UX BHIYUCICHUS. 2
Beruucnenus c C110>kHBIE TPOLICHTHI
NpUOIMKEHHBIMU JaHHBIMHU. JIaGopaTopHble paboThI

IIpakTnuyeckue padoThl ¢ npogheccuonanbHo-OpUeHMUPOSAHHHIM 2/2

CO0ePIHCAHUEM '

11. Pemenue 3a1a4 Ha MPOIEHTHBIC BBIYMCIICHUS. BIYrCIICHHS ¢ 2/2

NpUOIMKEHHBIMU JaHHBIMHU.
Pa3nen 2. YpaBHeHHsI M HEPABEHCTBA 20/6 OK-01, OK-02,
Tema 2.1 Conep:xanue yueOHOro MaTepuasa; 8 OK-03,IIK 1.1.
MeTtopl perieHus 12. IpoGHO-panimoHanbHbIe ypaBHEHHS U HEPABEHCTBA. MeTo b 2
yYpaBHEHMI U HEPABEHCTB. pelIeHus.

13. UppaumoHanbHble YpaBHEHUS] M HEPABEHCTBA. MeETO/IbI pelIeHMsI. 2

JIaGopatopHble padoThI —

IIpakTnyeckue padoThl: 4

14. Pemenue 1poOHO-pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB. 2

15. Pemienue uppanioHanbHbIX YPaBHEHUN U HEPABEHCTB. 2
Tema 2.2 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE: 10/4
Cucremsl ypaBHEHUN U 16. ITousTue onpenenutens 2x2. Metox onpeaenureneii (Kpamepa) 2
HEPABEHCTB. JUISL pELIEHUS] CUCTEM JIMHENHBIX YPAaBHEHUM.

17. Tlonstue onpenenutens 3x3. Metox onpexnenureneii (Kpamepa) 2/2

JUISl pELIEHUS] CUCTEM JIMHENHBIX YPAaBHEHUM.

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

JlabopaTopHbie paboTHI
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IIpakTnyeckune padoThl ¢ npogheccuonanvbHO-OpUeHMUPOEAHHBIM
cooepicanuem:.

4/2

19. Pemienue cucreM JIMHEHHBIX ypaBHEHUH 2X2 METOIOM 2
ONPEACIIUTENCH.
20. Perenune cucreM JUHEHHBIX yYpaBHEHHH 3X3 METOJ0M 212
ONPEACIUTENCH.
Tema 2.3 Coaep:xanue yueOHOIro MaTepuaJa; 2/2
CocraBiieHue u penieHue JlaGopatopHble pabOTHI —
po(ecCHOHANBHBIX 3a1a4 ¢ IIpakTuyeckue padoThl ¢ npogheccuonanbHO-OpuUeHMuUpPOEaAHHbIM 212
IIOMOIIBIO ypaBHeHHﬁ. codep;}cauuem;
21. CocraBneHue U pemeHue npopecCHOHANBHBIX 3371a4 ¢ IIOMOIIBIO 2/2
YpPaBHEHUU.
Pa3zjnen 3. Crenenu u kopHu. CteneHHasi QyHKIMS 10 OK-01, OK-02,
Tema3.1l CojaepixkaHue y4e0HOT0 MaTepuaia; 8 OK-03, OK-04
DYHKIIMU, UX CBOMCTBA. 22. ObnacTb onpeeneHus U MHOKECTBO 3HAUeHUN (YHKITHH. 2
CrniocoObI 3a1anust PyHKIHMMA. YETHOCTH, HEYETHOCTD, MEPUOIUYHOCTH (QYHKITHI.
23. CriocoObl 3aaHust QYHKIIHH. 2
JlabopaTopHbie paboThI —
IIpakTnueckue padoThl: 4
24. HaxoxJieHue 00acTu onpeaeneHus ApoOHO-pariioHaIbHBIX 2
byHKIHIA.
25. HccrniegoBanue qpyrux cBOMCTB (DyHKIMH. 2
Tema 3.2 Coaeprxanue y4e0HOIro MaTepuasa; 2
Crenennas ¢pyHKuus ¢ 26. CtenieHHas GYHKINS C PalMOHAIBHBIM IIOKA3aTeNeM, ee 2
paroHaIbHBIM CBOWCTBA U TpaUKH.
TIOKa3aTeNsIMHM, €€ CBOUCTBA M | JTabopaTOpHBIE PaOOTHI —
rpaduku. IpakTHYecKHe paboThI: —
Paznea 4. [loka3zatenbHasi QyHKIMS 12 OK-01, OK-02,
Tema 4.1 \ Coaeprxanue y4eOHOIo MaTepuaJia; 2 OK-03, OK-04
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[TokazarenpHast QyHKIHS, €
CBOMCTBA

27. llonsTue nmokazareabHON (DYHKIIMH, €€ CBOMCTBA U IrpauK.

JlaGopaTopHbIie pabOThI

IIpakTnyeckue padoThl:

Tema 4.2 Conep:xanue yueOHOro MarepuaJa; 10
ITokasarenbuble ypaBHeHnus 1 | 28. [lokaszarenbHble ypaBHeHHs. MeTobl pemieHus (ypaBHUBaHUS 2
HEPaBEHCTBA MOKa3aresei, MeTO T BBEJICHUSI HOBOM MepeMeHHOM, (DyHKIIMOHABLHO-
rpagu4ecKuii METO).
29. PerieHne coHBIX MMOKa3aTeIbHBIX YPAaBHEHUH. 2
30. ITokazaTenpHbIC HEpaBEHCTBA. .METO/IbI PEIICHHMS. 2
JlabopaTopHbie paboThI —
IIpakTHyeckne padoThl: 4
31. Pemenune mokazaTebHBIX YpaBHEHHH 2
32. Pemenue nokasaTelbHBIX HEPABCHCTB 2
Paznea 5. Jlorapugmel. Jlorapudpmuyeckas pyHKuus 22 OK-01, OK-02,
Tema 5.1 Copep:xaHue yueOHOI0 MaTepuaJa; 10 OK-03, OK-04
Jlorapudm yucna. CoiicTBa 33. Jlorapudm uncia. Beraucnenue norapudmos. 2
JorapugmoB. 34. CgoiicTBa norapudmoB JlecATUYHBIN U HATYpAIbHBINA 2
JlecATHYHBIN U HATYPAIBHBIM | Jorapudmel, YUCIO €.
Jorapu@msl, YUCIIO €. 35. [IpeobpazoBanue orapuMUIECKUX BBIPAKCHUN 2
JIaGopatopHble paboThI
IIpakTHyeckue padoThl: 4
36. Beraucienus ¢ gorapupmMamu. 2
37. IIpeobpazoBanue orapu(GMUIECKUX BBIPAKCHUH. 2
Tema 5.2 Coaep:xanue yueOHOro MaTepuaJa; 2
Jlorapupmuueckas ¢pynkuus, | 38. Jlorapupmudeckas QyHKIHS U €€ CBOWCTBA 2
€€ CBOICTBA JlaGopartopHble paboOThI -
IIpakTnyeckune padoThI: -
Tema 5.3 Conep:xaHue yueOHOro MarepuaJa; 10
Pemmenue norapupmMudeckux 39. [lonsartue norapuMU4ecKoro ypaBHeHusl. MeTObI pelieHus.. 2
YpaBHEHU U HEPABEHCTB 40. MeToapl pemeHus CIIOKHBIX Jorapu(GMHIECKAX YPABHCHHM. 2
41. JlorapupmMuueckrue HepaBeHCTBA. 2
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JlaboparopHbie paboThI

IIpakTHyeckne padoThl. 4
42. Pemenue norapu(MHUUECKUX YpaBHEHUH. 2
43. Pemenue norapupMuIecKix HEpPaBEHCTB. 2
Pasjnen 6. OcHoBbI TpUTOHOMeTPHH. TpuronomMerpuyeckue GyHKIHU 40/10 OK-01, OK-02,
Tema 6.1 Coaeprxanue y4eOHOIo MaTepuaJia; 4 OK-03, OK-04,
TpuroHoMeTprUIECKUE 44, Paguannas Mepa yria. Onpenenenye Cuiyca, KOCuHyca, 2 IIK1.1.
(GyHKINN TPOU3BOIBHOTO TaHTe€HCa U KOTaHTeHCa. 3HAKH TPUTOHOMETPUUYECKUX (PYHKIUHN 110
aprymenTa. Panuannas u YeTBEPTAM. 3aBUCUMOCTb MEXy TPUTOHOMETPHUECKUMHU
rpajiycHas Mepa yria. (GYHKIMSIMU OJTHOTO M TOTO XK€ yTJa.
JlaGopaTopHbIie pabOThI —
IIpakTHyeckne padoThI: 2
45. Pemenue 3a7a4 Ha olpeielIeHue CUHYyca, KOCUHYCa, TaHTeHca U 2
KOTaHTeHCa. 3HAKU TPUTOHOMETPHUYECKUX (DYHKIIHMIA TTO YETBEPTSM.
Tema 6.2 Conep:xanue yueOHOro MaTepuasa; 8/4
OcHoBHbIE 46. TpuroHOMETpPHUYECKUE TOKICCTBA. 2
TPUTOHOMETPUUYECKHE 47. ®opmybl IPUBEACHUS. 2
TOXK/IeCcTBA. DOPMYIIBI JIaGopatopHble paboThI -
IIPUBEJIECHNUA. IIpakTuyeckne padboThl ¢ npogheccuoHanbHO-OpUeHMUPOEAHHBIM 4/4
cooepicanuem:
48. OCHOBHBIE TPUTOHOMETPUIECKHE TOXKISCTBA. 2/2
49. ®opmybl IPUBEACHUS. 2/2
Tema 6.3 Copep:xaHue y4eOHOI0 MaTepUaJa; 6
Tpuronomerpuueckue 50. Tpuronomerpuyeckue GyHKIIMHU Pa3HOCTH JBYX YIJIOB. 2
(GYHKIIMU pa3HOCTH JIBYX 51. Tpuronomerpuueckue GyHKIMK JBOMHOTO U MOJOBHHHOIO YIJIA. 2
yTJIOB. JlaGopaTopHble paboThI -
Tpuronomerpuieckue TpakTHyeckue paboThi: 2
(DyHKIMH ABOHHOTO H 52. IIpeobpazoBaHus NPOCTEHIINX TPUTOHOMETPUUYECKUX 2
MTOJIOBHHHOTO yTJIa BHIP@KCHUIL.
Tema 6.4 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/ICPIKAHNE: 4/2
Tpuronomerpuueckue 53. CoticTBa 1 rpad ki PYHKIHHA y = COS X, Y = sin X. 2/2
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(byHKINHU, UX CBOMCTBA U
rpaduku

54. CpoiicTBa u rpaduku QyHKIHMHA y = tg X, y = ctg X.

JlaGopaTopHbIie pabOThI

IIpakTnyeckue padoThl:

Tema 6.5 IIpodeccHoHATBbHO-OPHMEHTHPOBAHHOE CO/lePKAHMeE: 4/4

Onucanue npon3BoACTBEHHBIX | 55. Mcmonp3oBaHue CBOMCTB TPUTOHOMETPUICCKUX (DYHKITUH B 212

IIPOLIECCOB C TOMOLIBIO npodeccuoHaNbHBIX 3aauax. CxkaTue U pacTsHKeHHE TpaduKoB

rpadukoB GyHKIIHIA. TpuroHoMmerpudeckux ¢pynkuuid. [IpeodbpazoBanue rpadhukoB

[TpeobOpaszoBanue rpadukon TPUTOHOMETPUYECKUX (DYHKLIUH.

TPUTOHOMETPUYECKHIX JIaGopartopHbie paboThI —

yHKIH. IIpakTHyeckne padboThl ¢ npogheccuoHanbHO-OpUEHMUPOEAHHBIM 212
cooepicanuem:
56. [IpeobpazoBanue rpaUKOB TPUTOHOMETPUIECKUX PYHKITHH. 2/2

Tema 6.6 Conep:xanue yueOHOro MaTepuaJa; 4

Oo6parHsbie 57. OOpartHble TpUroHomerpuueckue GpyHkuuu. Mx ceoicTsa u 2

TPUTOHOMETPUYECKHE rpaduKH.

ynkunn JlaGopaTopHble paboThI —
IIpakTHyeckue padoThl: 2
58. Pemienue 3a7a4 Ha BBIYUCIICHNE 3HAYSHHU 00paTHBIX 2
TPUTOHOMETPHUYECKUX (DYHKIIUH.

Tema 6.7 Conep:xanue yueOHOro Marepuasa; 10

Tpuronomerpuueckue 59. [pocrTeiimye TPUTOHOMETPUUECKHUE YPaBHEHUS. MeTO b 2

ypaBHEHUS U HEPaBEHCTBA pereHwus.
60. Crio>xHBIE TPUTOHOMETPUIECKHE YPAaBHEHHUS. METOIbI PEIICHNSI. 2
61. [IpocTeiinie TPUrOHOMETPUYECKHE HEPABEHCTBA. 2
JlabopaTopHbIie paboThI —
IIpakTnyeckune padoThI: 4
62. Pemenne mpocTeHIMX TPUTOHOMETPHUYECKUX YPaBHEHUH. 2
63. Perienne cioKHbIX TPUTOHOMETPHUECKUX YPaBHEHUH. 2

Paznen 7. KommiekcHbie yncia 8/6 OK-01

Tema 7.1 IIpogeccnoHaTIbHO-OPHEHTHPOBAHHOE CO/ICPIKAHNE: 6/4

KommiekcHble uncna 64. l[lonstue xkoMIieKcHOro yucia. ConpsbKeHHbIE KOMIUIEKCHBIE 2/2
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qHcia, MOIYJIb U apTyMEHT KOMIUIEKCHOTO yrcia. Popma 3arnucu
KOMITJIEKCHOTO Ynclia (TeOMeTpUYIecKast, TPUTOHOMETPUIECcKasi,
anredpandeckasi).

65. ApubmMernueckue TeHCTBHS C KOMIUICKCHBIMU YHCIIAMH. 2
JlaboparopHbie paboThI —
IIpakTuyeckue padoThl ¢ HpogeccuonanbHO-OpUEHMUPOBAHHBIM 212
cooepicanuem:
66. Permenue 3a1a4 Ha IEHCTBHS ¢ KOMIICKCHBIMH YHCIIAMH B 2/2
anredpandeckou popme.
Tema 7.2 Coaep:xanue yueOHOro MarepuaJa; 2/2
[TpruMeHeHrne KOMIUIEKCHBIX JlabopatopHbie pabOTEHI -
qucen IIpakTHyeckue padoThl ¢ HPopeccuoHanbHO-OPUESHMUPOBAHHBIM 212
cooepicanuem:.
67. BeinoHEeHne pacueToB ¢ IMOMOIIBI0 KOMIUIEKCHBIX YHCEIL. 212
[Tpumeps! UCTIONIB30BaHUS KOMITJIEKCHBIX YHUCEN B CIIELl. IPEIMETHBIX
JTMCHIUTUINHAX.
Pa3nen 8. IIpousBogHas pyHKIUH, ee MPUMEHEHHE 36/6 OK-01, TIK 1.1.
Tema 8.1 Coaepixanue y4eOHOIo MaTepuasa; 8
HowsiTie npezena GyHKIHH. 68. Onpenenenue YMCIOBOM MOCIEIOBATEILHOCTH U CITIOCOOBI €€ 2
IloHsTHE MPON3BOTHOM. 3amanus. [lonarue npegena GyHKIMU HAa OECKOHEUHOCTH U B TOUKE.
69. [lonaTHe NpoU3BOJHON. AJITOPUTM HaX0XKJICHHSI TPOU3BOIHOM 2
110 OTIPEJICIICHUIO.
JIaGopatopHble paboThI —
IIpakTnuyeckune padoThi: 4
70. Pemenne 3a/1a4 Ha BBIYHCIICHHUE TIPEAETIOB (DYHKITHH. 2
71. Perienue 3a1a4 Ha HAXOXKACHUS TIPOU3BOTHOM 110 OMPEACIICHHIO. 2
Tema 8.2 Coaeprxanue y4eOHOIo MaTepuaJia; 4
[IpaBuna 72. llpaBuna muddepenpponanns. Tadumia npon3BOAHBIX. 2
g hepeHInPOBaHMS. JIabopartopHbie pabOThI —
Tabswiia IPOU3BONHBIX. IIpakTHYeckHne padboThI: 2
73. IuddepeHunrpoBanue 31eMEeHTapHBIX (DYHKIHUIA. 2
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Tema 8.3 Conep:xanue yueOHOro MarepuaJa; 4
IIpon3BoaHas CIOKHOIM 74. Tlonsitre cinoxuoi Gpynkuuu. TTponsBoaHas CIOKHONW QyHKIMH 2
yHxuIH JlaboparopHbie paboThI —
IIpakTHYeckne padoThl. 2
75. JlndbdepeHunpoBaHne CIOKHBIX (PYHKITUH. 2
Tema 8.4 IIpogeccnoHaIBLHO-OPHEHTHPOBAHHOE COACPKAHUE: 8/4
['eomeTpuyeckuii CMbICT 76. 'eoMeTpUYECKUN CMBICI MPOU3BOIHON (DYHKIIMH. Y paBHCHHE 2
MIPOU3BOIHOM KacaTeIbHOU K TpauKy GyHKINUU. AJTOPUTM COCTABICHUS
Bropas npousBoaHas. ypaBHEHHUS KacaTeIbHOM.
@uU3HYECKUN CMBICIT 7'7. Bropas npousBoaHas. ®uznueckuil (MeXxaHU4eCKUii) cmbica 1-i 2/2
MPOU3BOIHON B Y 2-1 IPOU3BOTHOM.
npoeCCHOHATIBHBIX 3a/1a9ax JlabopatopHbie pabOThI —
IIpakTnyeckue padoThl ¢ npogheccuonanbHo-OpuUeHmupoOeaHHbIM 4
cooepicanuem:
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 Coaeprxanue y4eOHOIro MaTepuasa; 4
MOHOTOHHOCTE (PYHKIIUH. 80. Bospacranue u yobiBanue GyHKIHH. BBITYKIOCTh (BOTHYTOCTB) 2
Touku sxcTpemyma GYHKIMU Ha OTpe3Ke. DKCTPEeMYMBbI ) YHKITMH, TOYKH Ieperuoa.
JIaGopatopHble padoThI —
IIpakTHyeckue padoThl: 2
81. Pemenue 3a1a4 Ha MOHOTOHHOCTb (DYHKIIMH, TOYKH SKCTPEMYMA. 2
Tema 8.6 Coaep:kaHue y4e0HOro MaTepuasa: 4/2
HccnenoBanue GpyHKIMNA U 82. UccnenoBanue QyHKIIMH ¢ TOMOIIBIO POU3BOIHOMN U 2
MOCTPOCHHE TPaPHUKOB MOCTPOEHHE TPAPUKOB.
JIaGopatopHble paboThI
IIpakTuyeckue padoThl ¢ npogdeccuonanbHo-OpUeHMUPOEAHHBIM 212
cooepicanuem:
83. MccnenoBanue QyHKIIUU C IOMOIIBIO TPOU3BOTHOM U 2/2
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OCTpPOeHHE TPauKOB (110 AITOPUTMY).

Tema 8.7 Conep:xanue yueOHOro Marepuasa; 4
Haubonbiiee 1 HauMeHblIee 84. HaxoxieHue HanOOoIbIIer0 ¥ HAMMEHBIIETO 3HAaYeHUN (DYHKITUI 2
3HAYCHUS (bYHKI_[I/II/I Ha OTPE3KE.
JlaboparopHbie paboThI —
IIpakTHyeckune padoThl. 2
85. HaxoxxeHre HanOoJIbIIero 1 HAMMEHBIIETr0 3HAUCHUH (HyHKIIMA 2
Ha OTpe3Ke (10 AITOPUTMY).
Paznen 9. llepBooOpasnas ¢pynkunu. MarerpaJ. 12 OK-01, IIK 1.1.
Tema 9.1 Conep:xanue yueOHOro MaTepuaJa; 4
[TepBooOpasnas GpyHKIHM. 86. [Tonstue uaTerpupoBanus. [lonsTue nepBoodpa3zHoOi 1 2
Heomnpenenennslii MHTErpall ¥ | HeonpeaeneHHoro naterpaia. CoiictBa uHTerpanos. Tabmuma
€ro CBOICTBA. WHTETPAJIOB.
JlabopaTopHbie paboThI —
IlpakTHyeckne padoThl: 2
87. HaxoxieHrne Heonpe1eJICHHOTO HHTerpasa. 2
Tema 9.2 Coaep:xanue yueOHOro MarepuaJa; 8
OnpeneneHHblil HHTErpai u 88. [NonsTue onpenenénnoro uarerpana. opmyna Heroroma— 2
€ro TEOMETPUUYECKHUI CMBICTT. JleiiOuumna.
®opmyna HeroToHa- 89. 'eomeTpruecKkuii CMBICT ONPEEICHHOTO HHTETpajia 2
Jleitbnuiia. JlabopaTopHbie paboThI —
IIpakTHyeckne padoThI: 4
90. Beruuciienue onpeaeneHHbIX HHTETPAIOB. 2
91. Beiuucnenue Miomaad KpUBOJIMHEHHOU (QUTYPHI. 2
Pa3nen 10. KoopauHaThl H BEKTOPBI. 10/6 OK-01, OK-03,
Tema 10.1 Coaep:kaHue y4e0HOro MaTepuasa; 4/2 OK-06, OK-07,
JlekapTOBBI KOOPIUHATHI B 92. JlekapToBBI KOOPAMHATHI B MPOCTPaHCTBE. PaccTosiHre MKy 2 IK 1.1.
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npocTpaHcTse. Paccrosinue
MEXy IBYMSI TOUKaMHU.
Koopaunars! cepenHbl

ABYMS TOYKAMH. KOOpI[I/IHaTLI CCPCANHBI OTPC3KaA.

JlaGopaTopHbIie paboThI

oTpesKa. IIpakTuyeckue padboTwl ¢ npogheccuonHaIbHO-0OpUESHMUPOBAHHBIM 2/2

cooeprcanuem:

93. Pemenue nmpocTelmx 3a1a4d B KOOpJAUHATAX. 2/2
Tema 10.2 Coaeprxanue yueOHOIro MaTepuaJa 4/2
BexTopsl B mpocTpaHCTBE. 94. BekTophl B MPOCTPaHCTBE. YTOI MEXKAY BekTopamu. CKaIsIpHOE 2
VYroa Mexay BEKTOpaMH. IIPOU3BEICHNE BEKTOPOB.
CxasspHO€ MPOU3BEIECHHE JlabopaTopHbie pabOThI -
BEKTOPOB IIpakTuyeckue padboTwl ¢ npogheccuoHaIbHO-0OpUEHMUPOBAHHBIM 2/2

cooepicanuem:

95. JleicTBUs ¢ BEKTOpaMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB. 2/2
Tema 10.3 Conep:xanue yueOHOro MaTrepuaJa; 2/2
IIpakTuko-opueHTupoBanuble | JlabopaTtopHbie pabOTHI -
3a/1a4¥ Ha KOOPJAWHATHON IIpakTnyeckune padoThl ¢ npogheccuonanbHO-0puUeHMmupPoOEaHHbIM 2/2
IJIOCKOCTHU cooepicanuem:

96. Perenne 3a1a4 Ha KOOPIMHATHOM TIIOCKOCTH. 212
Pa3ned 11. IlpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE. 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. PacnonokeHne | miockocTh, MpocTpancTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
IPSIMBIX U IIJIOCKOCTEN B Ilepecekaromuecs, napajuleIbHbIE U CKPEIUBAIOIINAECS IIPSIMBIE.
MPOCTPAHCTBE. [Ipr3HaK U CBOKCTBO CKPEIIMBAIOIINXCS MPSIMBIX.

JlaGopatopHble paboThI —

IIpakTHYeckue padoThI: —
Tema 11.2 Coaeprxanue y4eOHOIo MaTepuaJia; 2
[TapamienpsHOCTh NPSIMBIX, 98. [NapamnenbHbIe psIMast ¥ IIOCKOCTh. Onpenenenne. [Ipu3Hak. 2

MPSAMOM U TUIOCKOCTH,
IJIOCKOCTEM.

CBoiicTBa (C ,Z[OKaBaTCJ'ILCTBOM). HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH.

JlaGopatopHble paboThI
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IIpakTnuyeckune padoThI: —
Tema 11.3 Conep:xanue yueOHOro Marepuasa; 6
[eprieHAUKYIAPHOCTH 99. [leprienaukynsapHbie npsimbie. [lapamienbHbie psiMbIe, 2
HPAMBIX, IIPIMOM 1 MEePIEeHIUKYISAPHBIE K MJI0CKOCTH. [Ipru3Hak neprneHaAuKyIspHOCTH
IUIOCKOCTH, IJIOCKOCTEM. IIPSIMOM U INIOCKOCTU. IlepnenauKyIsIpHOCTD MPSAMBIX, IPAMON U
Teopema o Tpex IJIOCKOCTH, IJIOCKOCTEH.
NEpICHUKYIIIpax 100. ITepnenaukyssip 1 HakiIoHHAs. [leprneHANKYIsIpHBIE TUIOCKOCTH. 2
[Ipu3Hak nepneHIuKyIIpHOCTH II0ckocTel. PaccrosiHus B
IIPOCTPAHCTBE.
JlaGopaTopHbIie pabOThI —
IIpakTnueckne padoThl: 2
101. Pemenue 3aa4 Ha NEPIEHIUKYISIPHOCTD MPSIMBIX, IPSMOU U 2
TIIOCKOCTH, TNIOCKOCTEM.
Pa3znen 12. MHOrorpaHHUKHU M TeJIa BpalleHUsl . 20/8 OK-01, OK-05
Tema 12.1 Conep:xanue yueOHOro MaTepuaJa; 2
[TonsiTe MHOTOTrpaHHUKA. 102. ITonsiTne MHOTOTPaHHUKA. Ero 371eMEeHTHI: BEpIINHBI, pedpa, 2
DneMeHTBI U BUJIbI rpanu. J{uaronans. Ceuenue. Boinykiibie U HEBBITYKIIbIC
MHOTOTPaHHHUKOB. MHOTOTPaHHHKH.
IIpu3sma, ee cocTaBisOLIIKE. [Tonsarue npusmsl. Ee ocHoBaHus 1 O0KoOBbIe rpaHu. BeicoTa
Buns! npusm. npusMmsl. [Ipsamas n HakiioHHas npusma. [IpaBunbHas npusma. Ee
CEUCHHUE.
JlabopaTopHbie paboThI —
IIpakTnyeckne padoThI: -
Tema 12.2 Coaep:xanue yueOHOro MarepuaJa; 2
ITupamuna, ee cocrasisromue, | 103. [Tupamuna u ee anementsl. Ceuenne nupamuisl. IlpaBunbHas 2
ceuenue. [IpaBunpHas nupamuia. YceueHHasi mupaMuaa
nupamuza. Y ceueHHas JIaGopatopHbie paboThI -
pamMuia. IIpakTHYeckune padoThI: -
Tema 12.3 Coaeprxanue y4eOHOIo MaTepuaJia; 6
[Tonnas, 6okoBas 104. TTnomraae GOKOBOH M MOIHON TTOBEPXHOCTH U 00BEM TTPHU3MEI, 2
MOBEPXHOCTh U 00BEM MUPAMHIBI.




IIPU3MBI, TUPAMUBL.

JlaboparopHbie paboThI

IIpakTHyeckne padoThl. 4
105. Pemrenue 3amay Ha HaXOKAECHUE IUIOIIAAA OOKOBON M ITOJTHOMN 2
MOBEPXHOCTU U 00beMa MPHU3MBI.
106. Pemrenue 3amay Ha HaXOKAECHUE IUIOIIAAA OOKOBOM U ITOJTHOMN 2
MIOBEPXHOCTU M 00beMa MUPAMUJIBI.
Tema 12.4 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIePKAHUE: 4/4
Hunuaap u ero 107. Humuump u ero sneMeHThl. CedeHne nuanHapa (mapauiebHoe 2/2
cocrasistonue. [Inomanp OCHOBaHHIO U ocH). PazBepTka nmmnuapa. [lnomans moBepXHOCTH U
MTOBEPXHOCTU U O0BEM. 00BEM.
JlaGopaTopHbIie pabOThI —
IIpakTHyeckue padoThl ¢ HPopeccuoHanbHO-OPUESHMUPOBAHHBIM 212
cooepicanuem:
108. Pemenne 3a1ad Ha HAXO0XKICHHUE TUIOIAAN TOBEPXHOCTH H 212
o0Bbema.
Tema 12.5 IIpodeccnonabHO-OPHEHTHPOBAHHOE COIePIKaHUeE: 4/4
Konyc. Yceuennslii konyc, ux | 109. Konyc u ero snementsl. CedeHne KoHyca (apauiebHOe 212
cocrasistforue. [lromans OCHOBAHHIO U MPOXOJAIIEe Yepe3 BEPIINHY), KOHUUECKUE CEUCHUSI.
MOBEPXHOCTH M 00BEM. Pa3BepTka KoHyca.
JlaGopatopHbie paboThI —
IIpakTuuyeckue padoThl ¢ npogheccuonanbHo-OpUeHMUPOEAHHHIM 2/2
cooepicanuem:
110. Pemmenue 3a1a4 Ha HaXOXICHUE TUIOIIAIA TIOBEPXHOCTH U 2/2
o0bema.
Tema 12.6 Coaeprxanue y4e0HOIo MaTepuaJia; 2
[ap u chepa. [Tnomansb 111. Illap u cdepa. Ilnonranp NOBEPXHOCTU U 0OBEM. 2
MOBEPXHOCTU U 00BEM. JIaGopaTopHble pabOThI -
IIpakTHyeckne padboThl: -
Pasznen 13. MHoxkecTBa. DjIeMEHThI TeOpHH IpadoB. 4 OK-01
Tema 13.1 Coaeprxanue y4eOHOIo MaTepuaJia; 2
MHoxecTBa. 112. Onepannu ¢ MHOKecTBaMu. [loHsiTre rpada. CBsi3HBIN rpad, 2
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Omnepaiuu ¢ MHOKECTBAMH.
I'padsr.

JIepeBO, IUKJI rpad HA TUIOCKOCTH.

JlaGopaTopHbIie pabOThI

IIpakTnyeckue padoThl:

Tema 13.2 Coaep:xanue yueOHOIro MaTepuaJa; 2
Pemenue 3ana4. Muoxecrsa, | JlaboparopHbie pabOThI —
I'padbl u ux npuMeHeHwUE. IIpakTnyeckue padoThbl: 2
113. Pemenue 3agay. MHoxecTBa, I 'padbl 1 X mpUMeHEHHE. 2
Pa3jnen 14. D1eMeHThl KOMOMHATOPHUKH, CTATHCTHKY U TEOPHH BEPOSITHOCTEI. 8/4 OK-01, OK-04, OK-05
Tema 14.1 Coaep:xanue yueOHOro MarepuaJa; 4/2
OCHOBHbBIC TOHATHUS 114. TlepectanoBkH, pa3melieHus, couetanusi. COBMECTHBIC U 2
KOMOWHATOPHKH. HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEpOSATHOCTU CyMMBI COOBITHH.
CoOblTHE, BEPOATHOCTD VYcnoBHas BEPOSITHOCTh. 3aBUCHMBbIEC 1 HE3aBUCHMBIE COOBITHSL.
coObITHs. CrioXXeHHne u Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITUH.
YMHOXEHHE BEPOSITHOCTEH. JlaboparopHbie pabOTHI -
BepositHocTs B IIpakTH4eckune padboThl ¢ npogheccuonanbHO-0pUeHMUPOSAHHHIM 212
HpO(beCCI/IOHaHBHLIX 3aga4dyax codepmauuem;
115. BeposTHOCTB B TPOQeCCHOHAIBHBIX 3aa4ax. 2/2
Tema 14.2 Cojaeprxanue y4eOHOro MaTepuasia; 2
JluckpeTHas ciydyaitHas 116. Bunasl cnyvaitapix BenudauH. OnpeneneHne JUCKPETHON 2
BEJINYMHA, 3aKOH e CIIy4aiiHOM BEJIMYUHBI. 3aKOH pacrpeaeseHus JUCKPETHOM
pacnpeneseHusl. CIIly4aiiHOM BelMuuHbL. Ee 4yiclloBbIe XapaKTEpUCTHUKHU.
JlabopaTopHbIie paboThI —
IIpakTnyeckne padoThI: -
Tema 14.3 IIpogdeccnoHaILHO-OPHEHTHPOBAHHOE COJICPKAHUE! 2/2
3aza4n MaTeMaTU4eCKOn 117. Bapuauuonssiii psa. Iloauron yactor u ructorpamma. 2/2

CTaTUCTHKHU.

CraTucTueckue XapakTepUCTUKH psAsia HAOII0AaeMbIX JTaHHBIX.
[lepuunas 00paboTKa CTAaTUCTUUECKUX JaHHBIX. [ paduueckoe ux
npenacrasieHne. HaxoxaeHne cpeHUX XapaKTepUCTHK,
Ha0JII0AaeMBIX JTaHHBIX

JlabopaTopHbIie pabOThI

IIpakTnyeckne padoThI:
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IIpakTHueckas NOAroTOBKA

56

[IpomexxyTouHas aTTecTamus: 11
KOHCYIbMayuu U 9K3amMeH
Bcezo: 245
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3. YCJOBHUSA PEAJU3AIIMA TPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
TACIHATITAHBI

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-HATJISIHBIX TIOCOOUI B BUIE METOIMYECKOTO 00ECIICUCHUS;
- KOMIUJIEKT JIEKTPOHHBIX BUIEOMATEPUAIIOB;

- 3aJIaHUs JJI IPAKTHYECKUX padoT;

- mpoeccroHaIbHO OPUEHTUPOBAHHBIE 3aaHMUS;

- MaTepuabl IJId MOJATOTOBKHU K K3aAMEHY.

TexHuueckue cpeacTBa 00yIeHUs:

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

3.2. . UudopmaunonHoe odecrieueHue o0yuenus. [lepeuenb yueOHbIX U3IaHUI, HHTEPHET-
pecypcoB, J10NO0JTHUTEIbLHOMI JTUTEPaTypPhbl.

1. OcHOBHBIE HCTOYHUKHU:

1. bammvakoB M.M. Maremaruka: yue6Huk / M.M. BammakoB. — 2-e u3a. crep.-

Mockga : KHOPYC . 2022. — 394 c. «(Cpennee npodeccruonaabHoe 00pa3oBaHue).

ISBN 978 — 5 — 406 — 09589 — 8
2. JlOmOJHUTENbHBIE HCTOYHUKH:

[Mexnenkuii U.J{. Marematuka: Yueonuk. — M.: Mactepctso, 2017. — 304c.

ISBN 5-294-00055-5

3. HHubopmarmoHHbIe pecypchl:
baspun UN.M. Matemaruka: y4eOHMK M TNpPaKTHUKYM JUIs CPEIHEro MNpo(ecCHOHATBHOTO
oOpazoBanus / I.W. baBpun. — 2-e u3a., nepepad. u pon. — Mocksa: M3aarensctBo HOpaiir,
2023. — 568 c. — (ITpoeccronansnoe obpazoBanue). - ISBN 978-5— 534-17016-0. — Tekcr:
AIIEKTPOHHBIN//

OopasoBarenbHas mwiathopma KOpaiir [caiit]/ - URL: https://urait.ru/bcode/532197
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KoHTposib M OIlEHKa pacKpbIBAaIOTCS Yepe3 YCBOCHHBIE 3HAHUS W TNPHOOPETCHHBIC
00y4aromMMHUCsT YMEHHUs, HampaBieHHble Ha (HOpMUpOBaHHE OOIIMX U TNPO(HEeCcCHOHAIBHBIX
KomrieTeHii. KoMnereHmMn H0KHBI OBITh COOTHECEHBI ¢ MPEAMETHBIMU pe3yibTaTamMu. s
KOHTPOJISI U OLEHKH pe3y/lbTaTOB OOy4YeHHs MpenojaBaTeib BbIOWpaeT (OpPMBI U METOIBI C
y4eToM npodecCHOHaTH3auU 00Y4eHHUS 110 IPOrpaMMe JUCIUTITIHBI.

Kox v HanmenoBanue Paznen/Tema THI OLIeHOYHBIX
(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. - (poHTATBHBIH
Paznen 2, Temsr 2.1, 2.2 T1-o/c, 2.3 [1-o/c. | ompoc;

Pa3zpen 3, Temsr 3.1, 3.2. - OLICHKA

Pasznen 4, Temn1 4.1, 4.2. MPaKTUYECKUX padboT

Pa3znen 5, Temnr 5.1, 5.2, 5.3. (pemenus

Pa3nea 6, Temn! 6.1, 6.2 I1-o/c, 6.3, KAaYECTBEHHBIX,

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

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. - OLICHKA TECTOBBIX

Paznen 10, Temsr 10.1 IT-o/c, 10.2 T1-o/c, | 3amanwii;

10.3 IT-o/c. - OLICHKA

Paznen 11, Temsr 11.1,11.2, 11.3. BBITIOJTHCHUS

Pa3nen 12, Temnr 12.1, 12.2, 12.3, JIOMAaIITHUX

12.4 IT-o/c, 12.5 I1-o/c, 12.6. CaMOCTOSITEIbHBIX

Paznen 13, Temsr 13.1, 13.2. pabor;

Pa3znen 14, Temn! 14.1 I1-o/c, 14.2, - HaOnrogeHue u

14.3 IT-o/c. OIIEHKa paboTHI B
OK.02 Paznen 1, Temsur 1.1 I1-o/c, 1.2 I1-0/c, KOMAaHJIE;

1.3 IT-o/c, 1.4 T1-o/c. - 9K3aMeH

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

Pa3znen 4, Temr1 4.1, 4.2.

Pa3nen 5, Temnr 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 TI-o/c, 6.6, 6.7.

OK.03 Pasnen 1, Temur 1.1 IT-o/c, 1.2 I1-0/c,

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

Paszpnen 2, Temnr 2.1, 2.2 I1-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, Temru! 6.1, 6.2 I1-o/c, 6.3,

6.4 IT-o/c, 6.5 T1-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.

OK.04 Pasnea 1, Temsr 1.1 IT-o/c, 1.2 I1-o/c,
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1.3 IT-o/c, 1.4 IT-o/c.

Pa3zpen 3, Temsr 3.1, 3.2.

Pa3nen 4, Temn1 4.1, 4.2.

Pa3znen 5, Temnr 5.1, 5.2, 5.3.
Pa3nea 6, Temn! 6.1, 6.2 I1-o/c, 6.3,
6.4 I1-o/c, 6.5 I1-o/c, 6.6, 6.7.
Paznen 14, Temsr 14.1 I1-0/c, 14.2,
14.3 I1-o/c.

OK.05 Pa3nea 1, Temsr 1.1 IT-o/c, 1.2 I1-o/c,
1.3 IT-o/c, 1.4 IT-o/c.
Paznen 11, Temsr 11.1,11.2, 11.3.
Paznen 12, Temsr 12.1, 12.2, 12.3,
12.4 I1-o/c, 12.5 IT-o/c, 12.6.
Pasnen 14, Temnr 14.1 I1-o/c, 14.2,
14.3 T1-o/c.
OK.06 Pa3nea 1, Temsr 1.1 IT-0/c, 1.2 I1-o/c,
1.3 IT-o/c, 1.4 IT-o/c.
Pa3nea 10, Temsr 10.1 IT-o/c, 10.2 IT-o/c,
10.3 IT-o/c.
OK.07 Pa3nea 1, Temsr 1.1 IT-o/c, 1.2 IT-o/c,
1.3 IT-o/c, 1.4 IT-o/c.
Pa3nea 10, Temsr 10.1 IT-o/c, 10.2 IT-o/c,
10.3 IT-o/c.
IIK 1.1. Pa3nea 1, Temsr 1.1 IT-o/c, 1.2 I1-o/c, - OLICHKA
1.3 IT-o/c, 1.4 TI-o/c. MPaKTUYECKUX padboT
Pa3nen 2, Temsnr 2.1, 2.2 TI-o/c, 2.3 [1-o/c. | (pemieHus
Paznen 8, Temnr 8.1, 8.2, 8.3, 8.4 I1-o/c, KauyeCTBEHHBIX,
8.5, 8.6 I1-o/c, 8.7. pacUETHBIX,
Pa3nen 10, Temsr 10.1 [T-o/c, 10.2 TT-o/c, | mpodeccroHanbHO
10.3 I1-o/c. OpPUEHTUPOBAHHBIX
3a/1a4);
- OlICHKa
BEITIOJTHEHHS
JIOMAIITHUX
CaMOCTOSTEIIbHBIX
pabor;

44



YTBEPXIAIO

/N.0. ®amunus /
« » 20 I.

JUCT PETUCTPALIUU U3MEHEHUI
PABOYEN TIPOTPAMMBI YUYEBHOM JJUCIHUILIAHBI

(Haumenosanue OUCYUNIUHbL / MOOYIS)

110 HAITpaBJICHUIO ITOATOTOBKHU / CIICHHNaJIbHOCTH / npo@eccpm

(KOO U HaUMEeHOBAHUe HANPABJIeHUsE NOO2OMOBKU / CheyuaibHocmu / npogeccuu)

(rox Habopa , bopma oOyuenus )

Ha20 /20 yuyeOHbIi rog

B npumepnyro/padouyto nporpamMmmy Y/ BHOCATCS ClEIYIOIINE U3MEHEHUS:

Howme Howmepa sucros
. . OcHoBaHne
p Pasnen npumepHoii/paboueii AHHYJIH-
3aMEHEH- JUIS BHECEHUS
n3Me- POrpaMMsl (IIyHKT) HOBBIX | POBAaHHEI N
HBIX U3MCHCHUU
HEHUS X

PaCCMOTpeH Ha 3aCCaaHuHn HpCHMeTHO-HHKHOBOﬁ KOMUCCHUH

IIPOTOKOII OT « » 20 1. Ne

(OoadxcHOCmY) (noonucs) (U.0. ©amurus)
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