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1. OBIIASL XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI OY1.07 MartemaTuka

1.1 Ob6aacThr npuMeHeHus1 padoueil NporpaMMbl
PaGowass mporpamMMa yd4eOHOW HMUCIMUIUIMHBI SIBISETCS YacThIO IMPOTPAMMBI

cpennero (mojHOTO) OO0mero obpasoBanus mo crenuambHocTH 23.02.04 Texamueckas
AKCILTyaTaIus MMOTbEMHO-TPAHCTIOPTHBIX, CTPOMTENBHBIX, JOPOKHBIX MAIINH |
obopynoBanusi (10 OTpacisM), yTB. mpukazom MmuamctepctBa IlpocBemenuss PO or
08.02.2024 Ne 81.

[Ipu peanuzanuu pabodeil mporpaMMbl  MOTYT  HCHOJB30BaThCS  Pa3IUYHBIC
oOpa3zoBareNbHbIE TEXHOJIOTMM, B TOM 4YHCJE JIMCTAaHIIMOHHBIE O0Opa3oBaTElIbHbBIC

TE€XHOJIOTHUH, HIEKTPOHHOE OOyUEHHUE.

1.2. Heau u mu1aHupyeMble Pe3yJbTaThl OCBOCHUS JUCHUILIUHBI:

1.2.1. leab 001e00pa3oBaTebHOM AN CHUATIHHBI

Hemun qucuumuasl OY 1.07 MATEMATHKA:
— (GopMHpOBaHHE ULEHTPAIbHBIX MATEMAaTUYECKUX NOHATHH (YUCIO, BEIWYMHA,
reomeTpuyeckas Qurypa, nepemMeHHasi, BEpPOSATHOCTb, (YHKIUsA), OO0ECIEUUBAIOIINX
IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTUYECKOTO 00Pa30BaHUs 00YyUarOIINXCS;
— nojBeicHHEe OOyYarouMxcsi K OCO3HAHUIO B3aUMOCBSI3M  MAaTEMaTUKH U
OKPYXAaIolllero MHpa, I[IOHUMaHWe MaTeMaTUKH KaK YacTh oOmed  KyJbTypbl
YEJIOBEUECTBA;
— pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEW OO0yYaromuxcs,
MO3HABATENIbHOM AaKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3YYEHUIO MaTEMAaTHKH,
- dbopmupoBanre (GYHKUMOHAIBHOW MaTEMaTHYECKOM TIPAMOTHOCTH:  YMEHHUS
pacrio3HaBaTh MaTeMaTHYeCKHE acHeKThl B PeajbHbIX JKU3HEHHBIX CHUTYalUsX WM TpHU
W3YYCHHHU JPYIUX JUCHUIUIMH, TPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
GbopMynHpoOBaTh WX Ha A3BIKE MaTEMaTUKHM U CO3JaBaTh MAaTEMaTUYECKUE MOJEIIH,

IPUMEHSITh OCBOEHHBIN MaTeMaTUYECKUI amnrapar TUISL peneHns



MPaKTUKOOPUEHTHUPOBAHHBIX  3a7a4, 3adad  NpOPECCHOHAIBHOW  JEATEIHHOCTH,
WHTEPIPETUPOBATH U OLICHUBATH MTOJTYUYEHHBIE PE3YJIbTATHI.

B pesynbTaTe ocBoeHUs yueOHON AUCIUIUIMHBI 00YYaOUTUNCS JOIKEH YMETh:

V.1 BbINOJHATH apupMeTUUECKUE JACHCTBHUS HaJA 4YUCIAMHU, CoOdYeTass YCTHbIE U
NMCbMEHHBIE TIPUEMBI; CpPAaBHUBATH 3HAYECHUS YHUCJIOBBIX BBIPAKCHUHN; BBIUNCIATH

3HAYEHUS JIEMEHTAPHBIX (QYHKIUH;

V.2 HaxonuTh NpPUOJIMKEHHBbIC 3HAUYEHUS BEJIWYMH W IOTPEUIHOCTH BBIYMCIICHUN
(aOCOMIOTHYI0O M OTHOCHUTENBHYIO); CPAaBHHBATh YHCIOBBIE BBIPAKEHMS; BBINOJHATH C

3a/IaHHOM TOYHOCTBIO apu(hMETUYECKHE IEHCTBHS;

V.3 HaxoauTh MOAYJIb M apryMEHT KOMIUJIEKCHOTO 4MCIa; M300pa)xaTb KOMIUIEKCHOE
YHUCJIO T€OMETPUYECKHU; MEPEXOIUTh OT OJHOM (POPMBI KOMIUIEKCHOTO 4HCia K JIPYroi;

BBITTOJIHATD HeﬁCTBHH Haa 4ucCliaMHi, COUYCTast YCTHBIC U IIMCbMCHHBIC ITPUCMBI,

V.4 HaxoUTh 3HAUYEHHUS KOPHS HA OCHOBE ONPEIEIICHHUS, UCIIONb3Yys PU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJICTBA; M0JIb30BATHCS NPUOIMKEHHOM OLIEHKOM MPHU NPAaKTUYECKUX
pacyeTax; BBIIOJHITh MPEe0Opa30oBaHUs BbIPAKEHUN, TPUMEHSS (DOPMYJIbI, CBSI3aHHBIE CO

CBOWCTBaMHU KOPHEW;

V.5 HaxoauTh 3HAYEHHUE CTENEHU Ha OCHOBE OIIPEIEIICHUS, HUCHOJIb3Ys NPHU
HEOOXOJIMMOCTH WHCTPYMEHTAJIbHBIC CPEJICTBA; MOJb30BATHCS MPUOIMKEHHON OLIEHKON
Opy TPaKTUYECKUX pacyeTax; BBIIONHITh MPEoOpPa30BaHUS BBIPAKCHHUM, TPUMEHSS

dbopmyJibl, CBSI3aHHBIC CO CBOMCTBAMU CTETICHEH;

V.6 ompenenaTb OCHOBHBIE CBOMCTBAa YMCIIOBBIX (DYHKIMH, WIIIOCTPUPOBATh HMX Ha
rpagukax; CTpoUTh TpadUKU H3YYEHHBIX (PYHKUUN, WIUTIOCTPUPOBATH MO Trpaduky
CBOMCTBA dJI€MEHTApHBIX (YHKIIMN; OMPENeNsaTh CBOWCTBA (PYHKIMU TO (OpMYJe H IO
rpaduKy; HMCHOJB30BATh MOHATUE (PYHKUMU [Jis OMMCAHMS U aHAIM3a 3aBHCHUMOCTEN

BCJIMYMH,

VY.7 crpouth rpaduk CTEEHHOW (PYHKITUHU, ONPEACNISITh CBOMCTBA (DYHKIIUU TIO TPadUKy,
mpeoOpa3oBbIBaTh rpaduKy, 3a7aBaTh OOPATHYIO (DYHKIIMIO aHATTMTUYECKU U Tpaduueck,

peuiaTtb UpPaIrOHAJIbHBIC YPABHCHUA 1 HCPABCHCTBA PA3JIMIHBIMU CHOCO6aMI/I;



V.8 crpouth rpaduk MOKazaTeNbHOM (YHKIMH, ONpPEASIsITh CBOWCTBA (DYHKUUU IIO
rpaduky, mpeoOpa3oBbIBaTh rPauKy, pelaTh MOKa3aTeIbHbIe YPAaBHEHHS U HEPABEHCTBA

Ppas3INMIHbBIMHA CHOCO6aMI/I, pemaTtb CUCTEMbI IIOKA3aTCIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB,

V.9 BbIUMCHATH JOrapuMUUYECKHE BBIPAKEHMS, MPUMEHSATH CBOMCTBA JIOTapu(dMOB K
peoOpa30BaHUIO BHIPAKEHUH, CTPOUTD Ipaduk orapupmMudeckoid GyHKINHU, ONIPEACTATh
CBOMCTBA JiorapuMuiecKkor GyHKIIMU M0 TpaduKy, IpeoOpa3oBbIBaTh rpaduK, periaTh

norapuMuUecKie ypaBHEHUSI U HEPABEHCTBA PA3IMYHBIMU CIIOCOOAMU;

V.10 BbMHCAATH 3HAYEHUS TPUTOHOMETPUUYECKUX  (YHKIUH, MPeoOpa3oBHIBATh

TPUTOHOMCTPHYCCKHC BBIPAKCHUS, JOKA3bIBATh TPUT'OHOMCTPHUYICCKUC TOKIACCTBA,
V.11 peuiaTb TPUT'OHOMCTPHUYICCKUC YPABHCHUA H HCPABCHCTBA, CUCTCMBI,

V.12 BbYUMCHATH 3HAUY€HHE (YHKIMM 1O 3aJaHHOMY 3HAUEHUIO apryMeHTa IpH
pa3iaMyYHBIX croco0ax 3aJaHus (QYHKUMU; CTPOUTh IpaUKM HM3yYEHHBIX (YyHKLUH,
WJUTIOCTPUPOBATh MO TpauKy CBOMCTBA (yHKUMNA; BBIMNOJIHATH MPEoOpa3oBaHUs
rpauKoB; HCIOJIb30BAaTh MOHATHE (DYHKUMHU A ONHUCAHUS U aHAIW3a 3aBHCHUMOCTEH

BCJIMYUH;

V.13 3aJaBaTh YHCJIOBLIE MOCJIEAOBATSIILHOCTH, BBEIUUCIIATH MpeIeIIbl
MOCJeA0BAaTEILHOCTEH, HAXOJIUTh CyMMY OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKON

MPOTPECCUU; HAXOAUTh MPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh MPOU3BOIHYIO JIJISl M3YUYEHHUs CBOMCTB (DYHKUHMH M MOCTPOCHUS TPa(UKOB,
YMETh MPUMEHATH MPOU3BOJHYIO [JIsi MPOBEACHHUS NPUOIMKEHHBIX BBIYUCICHHUIM,
HaxXoAUTh MPUOJIMKEHHOE 3HaueHue (YHKUUU U €€ MpHpalleHHe B TOYKE, HAXOIUTh
3HaUYE€HHUE MPOU3BOAHONW MO TrpaduKy, ONPEAeNsITh CBOWCTBA (PYHKIMU MO Tpaduxy eé
POU3BOJHOM. pelaTh 3aJayd MPUKIATHOTO XapakTepa, B TOM YHUCIIE COLMAJIbHO-

3KOHOMHUYCCKHE U (1)I/ISI/III€CKI/IC, Ha HAXOXACHUC CKOPOCTHU N YCKOPCHU S,

V.14 HaxoAUTh MPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIINI; UCTIOIB30BATh MPOU3BOAHYIO JIJIS
U3Y4YEeHHUS! CBOMCTB (YHKUUNA M MOCTPOEHUS rpauKOB; YMETh NPUMEHSATH MPOU3BOJHYIO
U1 TPOBEJCHUS] MPHUOIMKEHHBIX BBIUMCICHUN; HAXOAWTh NPUOIMKEHHOE 3HAaYeHUE

GyHKUMM M €€ mpupalieHre B TOYKE; HAXOAUTh 3HAYEHUE IMPOM3BOIAHOW MO Tpaduky;



ONpeseNsaTh CBOMCTBA (yHKUMU 1O Tpaduky e€ MNpOU3BOAHON;, pemarh 3aJadyu
MPUKJIATHOTO XapakTepa, B TOM YHCIIE COLUAIbHO - SKOHOMHUYECKUE U (pu3nueckue, Ha

HaX0XACHUC CKOPOCTU N YCKOPCHUS,

V.15 HaxoouTh HEONPEIECICHHBIA HWHTErpaj, BBIUYKMCIATh ONPEACIIEHHBIM HWHTETpal,

peuiaTs 3aaa4u C IPUMCHCHHUCM MHTCTPAJIa B (1)1/131(11(6 U TCOMCTpPHUH,

V.16 onuceiBaTh B3aMMHOE PACHOJIOKEHHE MNPAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE,

apryMEHTUPOBATh CBOU CYXIAEHUS 00 3TOM PaCIONIOKEHUU;

V. 17 BbINOJIHATH ,ZICI;'ICTBPIH C BCKTOpaMH TI'COMCTPHYCCKH, PACKIIAIbIBATL BCKTOP IIO

HAIIPaBJICHUAM, HAXOOUTD YI'OJI MCXKAY BCKTOpaMHU, IIPOCKIUIO BCKTOPA HA OChb,

V.18 pemarts npocrerme 3a1a4i B KOOPAUHATAX, BBIUACIATH CKAIIPHOE ITPOU3BENCHUE

BEKTOPOB, M300pakaTh BEKTOPHI B IPSIMOYTOJIBHOIN CHCTEME KOOPANHAT;

V.19 pacno3HaBaTh Ha 4YepTEekKax M MOJENAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C HMX ONMUCAHUSMHU, H300PAKEHUSIMH; H300pakaTb OCHOBHBIC
MHOTOTPAHHHMKHU;, BBINOJTHATh YEPTEKHU MO YCIOBUSM 3aJad;, CMpoums npocmetiuiue
ceuenuss Kyba, npusmMvl, NUPAMUObl, PEIIaTh IJITAHUMETPUYECKUE U MPOCTEHIne
CTEPEOMETPUYECKHUE 3aJlaud Ha HaXOXJIEHHUE TeOMETPUYECKUX BETWYUH (IJIMH, YTJIOB,
miomiaae, oO0BEMOB); HCIOJIB30BaTh TMPU PEIICHUH CTEPEOMETPUUECKUX  3ajiad

INIAHUMCETPUICCKHC (1)8,KTBI Hn MCTOAbI,;

V.20 BbMUCHATE W H300pakaTh OCHOBHBIC DJIEMEHTHI TEJI BpAICHUS, CTPOUTH

HpOCTefIHIHe CCUCHMHA TCJI BpAalllCHHA,

V.21 HaxoauTh IUIOLIAAM IMOBEPXHOCTENM MNPU3MBI, MUPAMUIbI, HWIWHIPA, KOHyCa U

[1apa; HaxXoAUTh 00bEMBI MPU3MBI, TUPAMUbI, HUIMHAPA, KOHYCA U 1Iapa;

V.23 BBYUCIATH B MPOCTEUIIUX CIIy4asiX BEPOSTHOCTH COOBITHI Ha OCHOBE IOCYETa
YHCJIa UCXOJIOB BEPOATHOCTHBIM XapaKTEp Pa3IMYHBIX MPOIECCOB OKPYKAIOIIETO0 MUPA,
NPUMEHATh  JUISl AHAJIN3a PEAbHBIX YHCIOBBIX JIAHHBIX, MPEACTABICHHBIX B BHUIE

auarpaMm, rpa@uKoB; JUis aHaIn3a HTHPOPMALIMKM CTATUCTUYECKOTO XapaKTepa;



V.24 pematp panioHanbHbIE, TIOKAa3aTeNbHBIC, JOrapu(pMUIECKUE, TPUTOHOMETPHUUECKHUE
YpaBHEHUS, CBOJAIIMECS K JIMHEHHBIM U KBAJpPATHBIM, a TaKXe aHaJOTUYHbIE
HEPaBEHCTBA; MCHOJb30BaTh I'pauuecKkuil METOJ pPELICHUS YPaBHEHUW M HEPABEHCTB,
CUCTEM HEPABEHCTB; M300pakaTb HAa KOOPAWHATHOM IUIOCKOCTU PEILICHHS YpPaBHEHUH,
HEPAaBEHCTB U CUCTEM YpaBHEHUU C JBYMsI HEU3BECTHBIMH; peLIaThb TEKCTOBBIE (B TOM

YHCIIe PUKIIAIHBIC) 3a/1a4u.

B pesynbTaTte ocBoeHUs y4eOHON AUCIIUIUTMHBI 00 YJArOITHIICS JOHKCH 3HATh:
3.1 3HaYeHUWe MaTeMaTUYECKOW HAyKHW JJIsl PEIICHUs 3a7ad, BO3HUKAIOIIMX B TECOPUH U
NpaKkTUKE, IIUPOTY U B TO K€ BPEMsl OTPAHUYCHHOCTh NMPUMEHEHHUS MaTeMaTHYECKHX
METO/IOB K aHAJIM3y W MCCIEJOBAaHUIO MPOLIECCOB M SBJICHUWA B MPUPOJE M OOILIECTBE,
WCTOPHUIO PA3BUTHUSl TOHSTHUS YHUCIA OMNpEACICHUE LEJbIX, pPalMOHAJIBHBIX YHCENT U

ﬂ@ﬁCTBHT@HBHBIX YHUCCII, CTaHHapTHBIﬁ BUJ 3aIlMCH 4YHCJIa,

3.2 ompeneneHue abCOTIOTHON U OTHOCHUTEIHHOM MOTPENTHOCTH MPUOIUKEHUS; TPUEMBI

BBIYKCJICHUH C HpI/I6JII/I}KéHHI)IMI/I JaHHBIMH,

3.3 ompeneneHue KOMIUIEKCHOTO YHMCIA; MOJYJb U apryMEHT KOMIUIEKCHOTO YHCIa;

pazinuHbie (POPMBI KOMIUIEKCHOTO YUCIA;
3.4 onpenesieHUEe KOPHS HATYpPaJbHOUM CTEIEHU U €r0 CBOWCTBA;

3.5 OIIpCACICHUC CTCIICHU C PAallMOHAJIbHBIM U ,Z[GﬁCTBHTGJ'IBHLIM ITOKAa3aTCJICM, CBOMCTBA

CTCIICHEH;

3.6 omnpeneneHue 4YUCIOBOM (YHKIUMHU, CINOCOOBI €€ 3aJaHus; OCHOBHBIE CBOWMCTBA

YUCJIOBBIX (PYHKIUI; TpOCTeNIne MpeoOpa3oBaHus rpapuKoB;

3.7 cBoiictBa W TpaduKu CTENEeHHOW (YHKIMHU, OMpejeneHne OoOpaTHOW (YHKIINH,
OTpe/eICHUE HWPPANMOHATBHBIX YPAaBHCHHMH, CIOCOOBI PEIICHHUS HWPPAIMOHATBHBIX

YPAaBHEHUU U HEPABEHCTB;

3.8 cBoiicTBa U rpaduku TMOKa3aTeJbHOW (PYHKIIHUH, CTIOCOOBI PEIICHUS TMOKa3aTeIbHbBIX

YPaBHEHUU U HEPABEHCTB;

3.9 onpenenenue norapudpmMudeckor PyHKIMU, CBOMCTBA Jorapumudeckoi PyHKIINM;



3.10 cuHyC, KOCHUHYC, TAHT€HC, KOTAHT'€HC MPOW3BOJIBHOIO YIja; paJuaHHas Mepa yIia;
BpalaTeJIbHOE JBIKEHHE; OCHOBHBIE TPUTOHOMETPHUYECKHE TOXIeCTBAa. DOpMyIbl
npuBeAeHusi. CHHYC, KOCUHYC M TAaHT€HC CYMMBbI W Pa3HOCTU JBYX yrioB. CHHYC U
KOCHUHYC JBOMHOTO yrina. @opmyasl nonosunHoz2o yena. Ilpeobpasoseanus cymmuvl
MPULOHOMEMPUHECKUX PYHKYUL 8 Npoussedenue u npouzgedeHus 8 cymmy. Buipasicenue
MPUCOHOMEMPUYECKUX — (DYHKYULL — uYepe3  MAHeeHC  NONOBUHHO20  apeyMeHmd.

[IpeoOpazoBaHus MPOCTENIIMX TPUTOHOMETPUUECKHUX BBIPAXKECHHIA;

3.11 ompedenenue apkcumnyca, apkkocumyca, apKmaueeHca 4Yucid, CIocoObl peleHUs

TPUTOHOMCTPHYCCKHUX ypaBHCHI/Iﬁ N HCPABCHCTB,

3.12 cBoiictBa W TpadUKd TPUTOHOMETPUYECKMX (PYHKIMH, CBOWCTBA U Tpaduku

00paTHBIX TPUTOHOMETPUYECKHUX (DYHKIIMIA;

3.13 ompeneneHre 4YHCIOBOM IOCIEAOBATEILHOCTH, CIOCOOBI 3aJaHHUsl U CBOWCTBA
YUCJIOBOM  TIOCIICJOBATCIIBHOCTH,  NOHAMUEe 0  npeodeie  NoC1e008amelbHOCHIUL,
cyujecmeosanue — npeoeid  MOHOMOHHOU — O02PAHUYEHHOU  NOCie008amenbHOCHU,
CYMMHPOBAaHHE TIOCIIEIOBATEIPHOCTEH, OECKOHEYHO YOBIBaOmas TeOoMETpUIecKas
mporpeccust U e€ cymMma, nousamue o Henpepvighocmu Gyukyuu. [IpreMbl BBIYUCICHHS

MIPEEIIOB MOCIIEI0BATENBHOCTEN U MPEAETIOB (DYHKIIMIA;

3.14 omnpenenenuie MPOU3BOIHOMN, €€ TEOMETPUUYECKUN U (PU3UUECKHUI CMBICI, TIpaBUja U
dopmynsl  nudpepeHIMpoBaHNs, ONpEACICHUEe BTOPOM MPOU3BOAHOM, TPU3HAKU
BO3pacTaHus W YyObIBaHUS (PYHKIMM, ONPEICIIEHUE TOYEK OHKCTPEMyMa, YCJIOBHS
BBINYKJIOCTU BBEPX M BHHU3 Tpaduka (PyHKIMH, TOYKH NEperuda, cXxemy HCCleJOBaHUs
GyHKUMM I TOCTPOEHUA (PYHKUMH, aJITOPUTM HAXOXKIEHUS HAUMEHBIIEro |

HanOOJBIIEro 3HaUYeHUs PYHKIMU, YpaBHEHUE KacaTeJIbHOM;

3.15 tabnuiy nepBooOpa3HBIX dJIeMEHTApHBIX QyHKIHH, popmyny Hetotona — Jleibnuia,

OmpeieJICHHE UHTErpalia, CRBOMCTBA UHTErPaIa;

3.16 OCHOBHBIE IOHSTHS U ONPEACICHUS CTEPEOMETPHUH, UX U300pAKEHUS U 0003HAUCHMUS;
ONPENEIICHNS MapAJUICNIbHBIX MPSIMBIX, CKPELIMBAIOLIMXCSA MPAMBIX, IEPECEKAIOIINXCS

NPSAMBIX; TPU3HAKHA NapAJLIEIbHOCTU MPAMBIX, MPU3HAKA NEPHEHAUKYISIPHOCTH MPSMBIX,



MPU3HAKU NapAJJIENbHOCTU IJIOCKOCTEM, MPU3HAKU NMEPHEHAUKYISIPHOCTH IIOCKOCTEH,
MPU3HAK NEPIEHIUKYJISIPHOCTH MPAMOW M IJIOCKOCTH; ONPEIECICHUE MNEPIEeHINKYJIpa,
HAaKJIOHHOM ¥ €€ TMPOEKIUU, TEeOopeMy O TpeX MNepreHIuKysIpax; TMOHITHE 00
OpPTOTOHAJFHOM U TapajuIeIbHOM MPOEKTUPOBAHUU, YOPMYIY NAOUAOU OPMOSOHATLHOU

npoeKyul Ni0CKOL 2eoMempuieckoll pusypvl Ha NI0OCKOCMb;

3.17 nonsaTue BCKTOpPA B IIPOCTPAHCTBE, MOAYJIb BCKTOpPA, PABCHCTBO BCKTOPOB, CJIIOKCHHC
W BBIYUTAHUC BCKTOPOB, YMHOJXCHHUC BCKTOpAa HA YHCIIO, OIPCACICHHUC KOMIIIIAHAPHBIX

BCKTOPOB,

3.18 mpsiMoyrosibHasi CHCTEMAa KOOPJAMWHAT B IMPOCTPAHCTBE, OMPEAECICHUE CKAJISIPHOIO
IIPOU3BEICHUSI BEKTOPOB, YCIOBUE NEPIECHIUKYJISIPHOCTH BEKTOPOB; (DOpMyNbl s

PCHICHUA 3aJa4 B KOOPAHWHATAX

3.19 moHATHE MHOTOrpaHHWKA, ONPENEIICHHE NPU3MblI U €€ OCHOBHBIX 3JIEMEHTOB,
IUpaMUIbl U €€ OCHOBHBIX DJIEMEHTOB, YCCYEHHOM MNUPAMHUIBL,  MPSAMOYIOJIBHOIO

mapajiiCICIimIcaa,

3.20 moHATHE TEN BpaAlICHHS M MX IMOBEPXHOCTEW; ONpeAesieHWE UWINHApPA, KOHYCA,

yCeuEHHOTr0 KOHYCa, I1apa, chepbl, CBOMCTBA MEPEUUCICHHBIX PUTYD;

3.21 00BEM U ero wusMepeHue; uUHTerpajgbHas Gopmyna o0béma. Dopmysbl s
BBIUMCJICHUS] ~ NOBEPXHOCTEH  reoMeTpuueckux  Ten  (Kyba,  MOpSAMOYTOJILHOTO
napasuiesienunesia, Npu3Mbl, MUPaMUAbI, LUIUHApPA, KOHyca U cdepbl). DopMybl s
BBIYUCIICHUS] 00BEMOB reoMeTprUecKuX Tes (Kyba, MpsIMOYroJbHOTO Mapaljiesenure/a,

MPU3MBbI, TUPAMU/IBI, IUJIMHIPA, KOHYCA U 111apa);

3.22 OCHOBHBIC TOHSTHUS KOMOWHATOPHWKHW. 3aJaud Ha MOACYET UYMCIa Pa3MEIICHUH,
NEpPECTAaHOBOK, coueTaHuid. Pemenue 3amau Ha nepebop BapuantoB. dopmyna OuHOMa

HrroToHa;

3.23 ompenenenne COOBITUSI, BEPOATHOCTU COOBITHS, TEOPEMBbI CIOKEHUS W YMHOKEHUS
BepositHocTel. [lonsitue o He3aBucumoctu coObiTuid. [loHsTHE AUCKpPETHOH CiydaitHOM
BEJIMYMHBI, 3aKOH €€ pacrpenciacHus. YucCIoBble XapaKTEPUCTUKU TUCKPETHOU CIy4aluHON

BeINYHUHEL. [ToHATHE O 3aKOHE OOJIBLIINX YHCET;



3.24  mpencraBieHHE [aHHBIX (TaONMIBI, OUarpaMMbl MU Tpaduku), TeHepalabHas
COBOKYIIHOCTb, BBIOOpKa, cpenHee apudmeTrnueckoe, meauana. llonsTne o 3amauax

MaTeMaTHUYECKOMN CTaTUCTHUKMU,

3.25 PaBHOCUIIBHOCTh HEpaBEHCTB, cucTeM. (OCHOBHBIE MPUEMBI WX PELICHUS
(pasnmokeHne Ha MHOXKUTEIH, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJACTAHOBKA, rpadudyecKkuit
Mmetof); PammoHanpHble, HppalMOHATbHBIC, IOKA3aTENbHBIE U MPUSOHOMempudecKue
Hepaeerncmea. OCHOBHBIE NpUEMbl UX peuieHus. Vcnonab3oBaHue CBOICTB U rpadukoB
GyHKIMI TpH  peumieHMH HEpaBeHCTB. Meroa uHTepBaioB. M3o0paxeHue Ha

KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUN HEPABEHCTB C ABYMS ITIEPEMEHHBIMMU.

1.2.2. Ilnanumpyemble pe3yJbTAaThl OCBOeHHS 00mIeo0pa3oBaTeJIbHOH

aucuIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mue xomnetreHiuu (nainee — OK) u npodeccroHallbHBIE KOMIIETSHIIMH(1aliee —
[IK) ®I'OC CIIO B COOTHECEHHH C JMYHOCTHBIMHU, METANPEAMETHBIMUM MPEIMETHBIMU
pesyabTatramu o0yudeHus 6azoBoro ypoBusi(mainee — [IP6) ®I'OC COO mnpencraBieHbl B

TabuIe:



Koa u HauMeHOBaHMe

IInanupyemsie pe3yjbTaThbl 00y4eHHS

(popmupyembIX
KOMIIETEHII N

Oﬁumel

JAucnunimHapHbie (11peJ_'[MeTm>1e)2

OK 01 Beibupats criocoOsl
peLIeHus 3a1a4
podeccnoHaATBEHOM

e TeIbHOCTH TIPUMEHHUTEILHO
K pa3IMYHBIM KOHTEKCTaM

JInyHOCTHBIE PE3ybTATHI JOHKHBI OTPAXKATh
BUYACTH: TPYJIOBOTO BOCITUTAHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHHUE
[[EHHOCTUMACTEPCTBA, TPY10II00UE;

- TOTOBHOCTb K aKTUBHOM
eI TeIbHOCTUTEXHOJIOTHIECKON U
COLIMATLHOWHAIIPABICHHOCTH, CIIOCOOHOCTh
MHUIIUUPOBATH,IUIAHUPOBATH U CAMOCTOSITETILHO
BBITIOJIHATHTAKYIO JESTEIBHOCTD;

- UHTEpEeC K Pa3IU4HbIM
chepamnpodecCHOHATBHON e TETHHOCTH,

- TOTOBHOCTbh U CITIOCOOHOCTH K 00pa30BaHUIO
caMO0Opa30BaHMIO HA MPOTSHKEHUH BCEH KU3HU

MeTtanpeamMeTHbIe pe3yIbTaThl TOJKHBIOTPAXKATh:

OBnajzieHue yHUBEPCATIbHBIMUA YI€OHBIMU
[M03HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSATENBHO (HOPMYIHUPOBATH U
AKTYaJTM3UPOBATh MPOOJIEMY, pacCMaTpPUBaTh €
BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECTBEHHBIN MTPU3HAK WIIN

OCHOBAHUJ IJIs1 CPABHCHUA, KJIaCCI/I(I)I/IKaLII/II/I n

I1PGI1. Bnanenue
QITOPUTMAMUPEILICHUS
OTIpeIeTICHUs, AaKCHOMBI

u TEOPEMBI, MIPUMEHSATH ux,
TOKa3aTeIbHBIEPACCYKICHUSI B XOJIE PEIICHU 3a/1a4;

[1P62. Ymenne ONEepUPOBATH TTOHSITUSIMU:
qucia,JorapudM  YUCia; yYMEHHUE  BBIMOJHATH  BBIYHCIICHHUE
3HaYCHUI UMpeoOpa3oBaHUS BBIPAXKEHUH CO CTEHNEHSAMHU W
nmorapudmamu, mpeoOpa3oBaHUs IPOOHO-paIMOHABHBIX

METOaMH
yMEHUE

JI0OKa3aTelIbCTB,
3ajauy; dbopMynupoBath
IPOBOJIUTH

CTCIICHBD|

BHIPKEHHUI;
I1PG3. YMmenue OIIepupOBAThH MOHSTUSIMU:
palvoHaIbHbIE, UPPALIUOHAIIBHBIE, nokasaresbHbIE,

CTeTeHHBIE,IoTapu(PMUIECKHe, TPUTOHOMETPUYECKHE YpPaBHEHUs
MHEPaBEHCTBA, UX CUCTEMBI;

I1PGS. YMenue ONEPHUPOBATH MTOHATUSIMH:
panvoHaNbHAsI(PYHKIUA, T[OKa3aTelbHas (QYHKLHUSA, CTEleHHas
¢dyHKIUA, JIorapupmMudeckasl  QYHKIMS,  TPUTOHOMETPUYECKHE
(byHKLIMU,00paTHBIE  (QYHKIMH; yMEHUE CTPOUTh  Tpaduku
M3Y4eHHBIX(DYHKITUH, WCIOIB30BaTh TpadUKHd TP HIyYCHHUU
MPOIIECCOB HM3aBUCHUMOCTEH, NpU pEUIeHWH 3a7ady M3 JAPYrux
VIEeOHBIXIIPEIMETOB W 3alad W3 pPEalbHOH JKU3HU; BBIPAXKAThH

(I)OpMYJ'IaMI/BaBI/ICI/IMOCTI/I MCKIAY BCJIMYNHAMU,

1
ObLwme pesynbTaTbl CHOPMYIMPOBaHbLI B COOTBETCTBMM C IMYHOCTHLIMWU U MeTanpeaMeTHbIMK pesynbTatamm FOC COO, B YopMUPOBaHUM KOTOPbIX Y4acTByeT

obuieobpasoBaTeibHan ANCLUNANHA.

Z,U,VICLI,MI'IHVIHaprIe pe3ynbTaTbl CPOPMYIMPOBAHbI U MPOHYMEPOBaHbl B COOTBETCTBMM C TPEOOBAHUAMM K NpegMeTHbIM pesynibTaTam 6a3osoro yposHsA (MP6) ®roC COO (Mpwukas
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Ne 413 (pepakuma ot 27.12.2023 r.).



0000IIICHHS;

- OIPEIENSTh LIEJH IeATETHbHOCTH, 3a/1aBaTh
[apaMeTpbl U KPUTEPUHU MX JOCTHIKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B
[paccMaTpUBaEeMbIX SBJICHUSX;

- BHOCUTbH KOPPEKTHUBHI B JICATEIIHBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISM,
OIICHUBATH PHCKU IOCIICICTBUH JICITEILHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIIILJICHUE ITPU
[PEIICHUH KU3HESHHBIX MPOOIeM

0)0a30BbIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKaMU y4eOHO-
MCCIIeIOBATEIbCKONU IIPOCKTHOM JICATSIIBHOCTH,
HaBBIKAMHUPA3PEIICHUS TIPOOIIEM;

- CITIOCOOHOCTH U TOTOBHOCTH KCAMOCTOSITEILHOMY
MMOVICKY METOJIOB PEeIICHUSATIPAKTHICCKHX 3a71ad,
[MPUMEHEHHIO PA3TUYHBIXMETO/I0B MTO3HAHMUS;

- BBISBIISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3H
MaKTyaJIn3UpOBaTh 33/1a4y, BBIIBUTATh THUIIOTE3Y
eepeIIeHs], HAXOIUTh ApTYMEHTBI
IUI1/T0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaThIIapaMeTPhl U KPUTCPUU PEIICHHS,

- aHaJIM3UPOBATH MOTyUYEHHBIE B XOJI€
[PEIICHUSI3a/1a9H PE3YIIbTAThI, KPUTHICCKH
OILICHUBATh UXJIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MCHECHHE BHOBBIX YCIIOBHSIX;

- pa3zpabaThIBaTh IJIaH PEIICHUS POOIEMBI
CYy4eTOM aHaJIN3a HMEIOIINXCS MaTepHATbHBIX
MHEMaTepuaIbHBIX PECYpPCOB;

- YMETh MIEPEHOCHUTD 3HAHUS B IO3HABATEIHHYIO
WITPAKTUYECKYIO0 00JIaCTH KUZHEICATEIHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3

A3HBIXIIPEIMETHBIX 00J1aCTEH;- BBIIBUTaTh HOBHIC

[IP66. Ymenue pemaTh TEKCTOBBIC 3aJladydl pPa3HBIX THIOB (B
TOMYKCIE Ha IMPOLEHThl, JOAM M YacTH, Ha JBUKCHHUE,
paboTy,CTOUMOCTh TOBApOB MW  yCIyr, HaJIOTHU, 3aJa4dl U3
00JTaCTUYNPABICHUS JIMYHBIMM M CEMEHHBIMH  (UHAHCAMM);
COCTaBIISITHBBIPAXKEHUS, yPAaBHEHUS, HEPABEHCTBA M UX CHCTEMBI IO
YCIIOBUIO3a/layl,  HUCCIIEOBaThb  IIOJyYEHHOE  pEUIeHHE U
OIICHUBATHIIPABIONOA00HOCTh PE3YIbTATOB;

I1P6O. Ymenue OIIepupOBAThH MOHSTUAMU:
[psiMast,INTIOCKOCTb, MIPOCTPAHCTBO, JBYTpaHHBIN
CKpEILINBaIOIIUECATIPSMBIE, [apajuIeIbHOCTD y
MEPICHIUKYIAPHOCTh  MPSMBIX  MIUIOCKOCTEH, yrol  MEXIY|
[PSIMBIMU, YTOJl MEXAYy NPSAMOM HIUIOCKOCTBIO, Yroll MEXIY|
[IOCKOCTSIMU, PACCTOSIHME OT TOYKHM JIOTUIOCKOCTH, PACCTOSHUE
MEXy MpsIMbIMH, pAcCTOSHUE MEXAYIJIOCKOCTAMU; YMEHUE
MCIIONIb30BATh MPH PEIICHUH 33/Ja4N3yuyeHHbIe (PaKThl U TEOPEMBI

TOYKa,
yrod,

[TaHUMETPUH; yMEHHue OILIEHUBAThpPa3MePhI 00BEKTOB
OKPY’KaIOIIET0 MUPA;
[1PG10. Ymenue OIepupOBaTh MOHSATHSIMHU:

MHOTOTPaHHHK,CEUEHUE MHOTOTpaHHHUKA, KyO, Mapaieienumne],
Mpu3Ma,nmupamuia, Gurypa u MOBEPXHOCTh BpAIICHHS, MIJIMHIP,
KOHyC,ITap, cdepa, cedeHus QUrypsl BpalieHHs, IIOCKOCTb,
Kacaromasicsichepbl, IMIMHIpa, KOHYCA, IUIOMIAJbh IMOBEPXHOCTH
[TUPAMUJIBLIIPU3MBI, KOHYCa, MUIWHApA, MIIOMmanas chepsl, o0beMm
Ky0a,TpsIMOYTOJIbHOTO napajieenunesaa, MAPaMU/IBI,
MPU3MBLUWJIMHIPA, KOHyca, IIapa; yMEeHHe  H300paxarh
MHOTOTPAaHHUKHA MITOBEPXHOCTH BPAIICHUSI, X CEUEHUS OT PYKH, C
[MOMOIIIbIOYEPTEKHBIX HHCTPYMEHTOB M 3JEKTPOHHBIX CPEJICTB;
YMEHHEpacIo3HaBaTh CHMMETPHIO B MIPOCTPAHCTBE;
YMEHUEpacno3HaBaTh MPaBUIIbHbIE MHOTOTPAHHUKY;

[IP611  YMeHue  omepupoBaTh  TMOHATUSIMH:  JBIKCHHUE
BIIPOCTPAHCTBE,  MOAOOHBIE  (GUIypl B IMPOCTPAHCTBE;
MCIIOJTh30BaTHOTHOIICHUE TUIOMIAJCH TOBEPXHOCTEH U 0O0BEMOB

M0JOOHBIX(PUTYp MTPH PEIICHUH 33]1ay;




WIEH, IPENIaraTbOPUTMHAIIBHBIE TOAXOABI U
[peleHHsI- CTABUTh MPOOJIEMBI U 331a4H,

IOy CKAIOIUECTIOCOOHOCTh UX UCIOIb30BAHUS
BII03HABATEIbHOM U COLMAJILHOMN IPAKTUKE
OBnazneHne yHUBEpCAIbHBIMU
PETryJIATUBHBIMUACUCTBUSIMU: @) CAMOOPraHU3aLU:
11e1aTbOCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €r0,
OpaThOTBETCTBEHHOCTH 32 PEIICHHE

[IP612. VYMeHHWe BBIUHCIATH TEOMETPUYECKUE  BEITHMYHMHBI
(MHA,yrON,  IIOm@Ab, 00beM, IUIOIAAb  IOBEPXHOCTH),
MCIIOJIb3YsIN3y4YEHHbIE (POPMYJIBI U METOMBI;

I1P613. Ymenue OIIEpUpPOBaAThH MOHATUSIMU:
[PSMOYTOJIbHAsACUCTEMA KOOPIMHAT, KOOPAMHATBHI TOUKH, BEKTOD,
KOOPJMHATBHIBEKTOPA, CKAJIIPHOE IPOU3BEIACHHUE, YOI MEXIY)|
BEKTOpAaMHCYMMa BEKTOpOB, IPOU3BEJIEHHE BEKTOpa Ha 4YHCIIO;
HAXOJUTh CIIOMOILBIO U3yYEHHBIX (POPMYIJI KOOPJIAMHATHI CEPEINHB]
0TPE3Ka,pacCTOSTHIE MEX]y ABYMsl TOUKaAMH;

[1P614. YmeHnue BbIOMpaTh MOAXOISAIINN HW3YYEHHBIH METOJ
JUIApellieHusT  3a/lauM, paclio3HaBaTb MaTeMaTH4ecKkue (HaKThl

[OKCKa, aHaJIn3a U
MHTEepIpeTanuy HHPOpMaIuy,
1 ”HOPMAIIMOHHbIE
TEXHOJIOTUH JUIsI BHITIOJTHEHUS
3amad mpodeccruoHambpHOM
NesATeNbHOCTH

-c(OpMHPOBAHHOCTH
MUPOBO33PEHUS,COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIOPA3BHUTHS HAYKU M OOIIIECTBEHHOMN
[IPAKTUKHU,0CHOBAaHHOTO Ha JUajore
KYJIBTYP,CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecTa BIOJUKYJIBTYPHOM MHUDE;

MertarnpeaMeTHbIe Pe3yIbTaThl JOKHBIOTPAXKATH!

OBnazieHne YHUBEPCAIbHBIMU
YaeOHBIMHUIIO3HABATEIILHBIMU JIEHCTBUSAMHU:

B) paboTa ¢ uHpopmManueii:

- BJIaJIETh HaBBIKAMH TTOJTyYeHHS WHPOpMAIHA
M3MCTOYHUKOB PAa3HbBIX THIIOB,
CaMOCTOSATEILHOOCYIIECTBIISATh TONUCK, aHAIIN3,
CHCTEMaTHU3alliI0 HUHTEPIPETALNI0 HHPOPMALIUU
[Pa3IMYHBIX BUAOBH (HOPM ITPEICTABICHHS;

- CO3/1aBaTh TEKCThI B Pa3JINYHBIX (hopMaTax

MaTeMaTHYeCKUe MOJIENH B IIPUPOJIHBIX y
OOIIECTBEHHBIXABJICHUSIX, B HCKYCCTBE; YMEHHME IPUBOJIUTH
[IPUMEPBIMATEMATUYECKUX OTKPBITHH pOoCCUICKON 51
MUPOBOMMATEMATHYECKON HAYKU
OK 02 Hcnonbs3oBath JINYHOCTHBIE PE3yIbTAThI TOJKHBI OTPAXKaTh [1P64. YmeHue  omepupoBaTb  HOHATUAMHU:  (QYHKIIHS,
COBPEMEHHBIE CPENICTBA BUYACTH: LICHHOCTH Hay4YHOT'O TIO3HAHMSL: HenpepbIBHAsIPYHKIHS, IIPOM3BOJHAS, nepBooOpasHas,

OIPEICICHHBIMMHTETPA];  YMEHUE  HAXOAWTb  IIPOU3BOJHBIC
HIIEMEHTAPHBIX(DYHKIMHM, HCHOIB3ysd CIPaBOYHBIE MaTepHAaIbI;
MCCIIEIOBAaTh BIPOCTEUIINX ClydasX (YHKIMM Ha MOHOTOHHOCTD,
HaXO/JWThbHAUOOMBIINE UM HAUMEHbLIME 3HaueHWs (QYHKLIHH;

CTpPOUTHIpaUKH MHOTOYJIEHOB c UCIOJIb30BaHUEM
arnrnapaTaMaTeMaTHYECKOTO aHalIW3a; IMPUMEHATh ITPOU3BOJHYIO
[pUpEIICHUN 3a1a4 Ha JIBUKECHHUE; peliarh

MPaKTUKOOPHUEHTUPOBAaHHbIE  33Jayd  Ha  HauOojpIIMe U
HAaUMEHBIINE3HAUEHUSI, Ha HAXO0XJIECHHE IYTH, CKOpPOCTU ¥
YCKOpEHUs

[1P66. YmeHue pemiaTh TEKCTOBBIE 33/Jayd pa3HbBIX TUIIOB (B
TOMYHCIE Ha MPOLEHTHl, JOAM M YacTH, Ha JBUXKCHHUE,
paboTy,CTOMMOCTh TOBApOB W  YCIYI, HAJIOTW, 3aJadd U3
00J1aCTUYNPABICHUS JIMYHBIMM M CEMEHHBIMH  (UHAHCAMM);
COCTaBJIATHBBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI I10

YCJIOBHIO3aa4H, HUCCICI0BATh TTOJIYYCHHOC PCIICHUC H




Cy4eTOM HazHa4YeHHs HHPOpPMAIH U
[[e]IeBOMayIUTOPUH, BRIOUPAsi ONTUMAIIEHYIO
(hopMynpeCTaBICHUS U BU3YyAIU3AIIHH;

- OLICHUBATh JIOCTOBEPHOCTb,
IErMTUMHOCTBbUH(OPMALINH, €€ COOTBETCTBHE
[TPAaBOBBIM UMOPATBEHO-3THUYECKUM HOpMaM;

- HCIIOJIb30BaTh Cpe/icTBAa MH(GOPMAIIMOHHBIX
MKOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN B
[PELICHUMKOTHUTUBHBIX, KOMMYHUKATUBHBIX
MOPraHU3aIMOHHBIX 33]1a4 C
coOroieHneMTpeOOBaHUI SPrOHOMHUKH,
TeXHUKHUOE30MaCHOCTH, TUTHEHBI,

OI_ICHI/IBaTBHpaBI[OHOI[O6HOCTB PE3YIBTATOB,

I1PG7. YMenue OIIEpPUPOBATH MIOHATUSAMM:
cpeaHeeapudMeTHIecKoe, Me/iiaHa, HauOoJbIIEe "
HAauMEHbIICE3HAUEHU,  pa3Max,  JUCIepcus,  CTaHJapTHOE
OTKJIOHEHUEUHUCIIOBOTO Ha0opa; yMeHue U3BJICKATb,

MHTEPIPETHPOBATEUH(OPMAIIHIO, TIPEICTABICHHYIO B Ta0iIHIax, Haj
nuarpaMMmax,rpagukax, — OTPaKarollyl0  CBOMCTBa  peajbHBIX
MPOIIECCOB HMSBJICHUN; IMPEICTABIATh WH(POPMAIMIO C MOMOIIBIO
TabJIUI UAMarpaMM; UCCIeloBaTh CTaTUCTUYECKHE JIaHHBIE, B TOM
qHCIEe CIPUMEHEHHEM TpaHuuecKuX METOJOB M DIIEKTPOHHBIX
CpPEICTB;

[1P614. VYmenue BbIOMpaTh NOAXOIAIMIMA H3YyYEHHBIH METOJ

[pecypcocOepeKeHus,IPaBOBbIX U ITUYECKUX HOPM, |[IJIAPEIICHUs 3aJadyd, paclio3HaBaTh MaTeMaTHdeckue (akKThl
HOPMUH(OpMallMOHHON O€30M1aCHOCTH; MMaTeMaTHYeCKue MOJIENH B IIPUPOIHBIX u
- BJIAZICTh HaBBIKAMHU PACIIO3HABAHUS U OOIIIECTBEHHBIXABJICHUSIX, B HCKYCCTBE; YMEHHME IPHBOJUTH
3alUThIMH(OpMaLuy, HTHPOPMAITUOHHOMN [IPUMEPBIMATEMATUYECKUX OTKPBITHH pOCCUICKON 51
06€301aCHOCTHIIMYHOCTH MUPOBONMATEMATHYECKON HAYKU
OK 03 IlitanupoBats u JInuHOCTHBIE PE3YyAbTATHI JOJKHBI OTPAXkaTh B [1Po61. Brnanenue METOJIaMH1 JI0Ka3aTeJIbCTB,
[peaTM30BbIBaTh COOCTBEHHOE [4aCTH JyXOBHO-HPAaBCTBEHHOI'O BOCHUTAHUS: QJITOPUTMaMUPELICHUS 3ajay; YMEHHE (bopMynHupoBaTh|

pogeCcCuOHAIBHOE U
ITMYHOCTHOE Pa3BUTHE,
[peIPUHIMATETBCKYIO
NesaTeNbHOCTD B
podeccruonanbHoil chepe,
MICTI0JIb30BATh 3HAHUS IO
[paBOBOM U (PMHAHCOBOI
rPaMOTHOCTH B pa3IMYHbIX
PKI3HEHHBIX CHTYaIUsIX

- chopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI,
PTUYECKOIO NTOBE/ICHNUS;

- CIIOCOOHOCTD OIIEHUBATh CUTYALIUIO U
[IPUHUMATh OCO3HAHHBIE PELICHUS], OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAaHME JUYHOTO BKJIa/1a B IOCTPOCHUE
YCTOMYHUBOTO OYmyIIEro;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISAM
1 (MJIM) IPYTUM YI€HaM CEMbH, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOT'O NPUHATHS LIECHHOCTEN
CEMEHOM )KM3HU B COOTBETCTBUU C TPATULIUSIMU
HaponoB Poccuu;

MertamnpeamMeTHble pe3yIbTaThl JOKHBIOTPAXKATh!

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU PCTYJIATHBHBIMU

ONpe/eNieHUs], aKCHOMBIM TEOpPEMBbl, MPUMEHSATh HX, MPOBOJIUTH|
TOKa3aTEeNbHBIEPACCYKEHUS B XOJE PEIICHUS 3a/1a4;

[1P64. Ymenue  omepupoBaTb  MOHATUAMHU:  (QYHKIIHS,
HenpepbIBHAS (D YHKIHS, IIPOU3BOJIHAS, nepBooOpasHas,
oTnpeieIeHHbIMUHTErpal;yMeHHe HaXOJUTh MIPOU3BOJIHBIE
HIIEMEHTAPHBIX(DYHKIMHA, HCHOJB3ysd CIPaBOYHBIE MaTepHAaJIbI;
MCCIIEIOBAaTh BIPOCTEUIINX Clydasx (YHKIMH Ha MOHOTOHHOCTD,

HaXO/JWTHHAUOOMBIINE W HAUMEHbLIME 3HaueHUs (QYHKIHH;
CTpPOUTHIpaUKH MHOTOYJIEHOB c HCIOJIb30BAHNEM
arnrnapaTaMaTeMaTHYECKOTO aHalIW3a; IMPUMEHATh ITPOU3BOJHYIO
[TPUPELICHAN 3a1a4 Ha JIBUKCHHE; pearp
MPaKTUKOOPHEHTUPOBAaHHbIE  33Jayd  Ha  HauOonpIIMe U
HAaUMECHBIIME3HAYCHUS, HAa HAXO0XICHUE IIyTH, CKOPOCTH ¥
YCKOpEHUS;




MENCTBUSIMU:

a)caMOOpTaHU3aLUs:

-CaMOCTOATEIbHO OCYLIECTBIIATH I03HABATCIIbHYIO
NesITeIbHOCTD, BBIABIISATH IPOOJIEMBI, CTABUTH
(bopMyIMpOBaTh COOCTBEHHBIE 3a/]auyl B
00pa30BaTENbHON ACATEIBHOCTH M JKU3HEHHBIX
CUTyaLUsX;

- CaMOCTOSTEIbHO COCTABJIATh IJIaH PELICHUS
[IPOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIIOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO
[IIMPOKOM 3PYAMLIMU B Pa3HBIX 00JACTIX 3HAHUH,
[MOCTOSIHHO IOBBIIIATh CBOW 00pa30BaTENIbHbIN U
KYJIbTYPHBIN YPOBEHb;

0)CaMOKOHTPOJIb:

UCMOJIb30BATh MPUEMBI pe(IIEKCUU ISl OLICHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
[IPUHUMATD PEIIECHUS 110 UX CHUKEHHIO;

B)3MOILIMOHAJIbHBIA HHTEJUIEKT, MPEANoaratoniui
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEN MOTHUBALMU, BKIIIOYAOILIECH
CTpEMJIEHHE K TOCTHXKEHUIO LIEJIU U yCIeXY,
ONTHMHU3M, NHUIIMATUBHOCTb, YMEHUE JIEHICTBOBATD,
MCXO/S U3 CBOMX BO3MOKHOCTEH;

- HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBATH €TI0
[IPU OCYIECTBICHUH KOMMYHHUKAIMH, CIOCOOHOCTb
K COUYBCTBUIO U CONIEPEKUBAHMIO;

- COLIMAJIBHBIX HABBIKOB, BKJIFOUAOIIUX
CIIOCOOHOCTH BBICTPaUBAaTh OTHOILEHUS C IPYTHUMHU
IO AbMH, 3200THTHCS, IPOSIBIISITh HHTEPEC U

ITP6S. YmMenue ONepUpOBaThH MIOHSTUSIMU:
paroHambHAsIQYHKIMS, TIOKa3aTeNbHAas (YHKIWS, CTEICHHAas
dbyuknus,iorapubmudeckas  QyHKIUS,  TPUTOHOMETPHUYECKHE
¢byHkunu,00paTHele  (QYHKIMH; yYMEHHE CTPOUTh  rpaduku
M3YYCHHBIX(YHKIIUNA, HWCHONB30BaTh TIpaduku MpU HU3YyYCHHUH
MPOIIECCOB HM3aBUCHMOCTEH, TPU PEUICHWH 337a4 M3 APYrHX
YUeOHBIXIIPEIMETOB W 33/J]ad W3 pEallbHOM KHU3HU; BBIPAXKATH
(hopMyITaMHU3aBUCUMOCTH MEX/TY BETHUNHAMH;

[1PG6. YmeHue pemiaTh TEKCTOBBIE 33Ja4d Pa3HbIX TUIOB (B

TOMYMCIIE Ha I[POLEHTHI, JOJIM M 4YacTH, Ha JBUXXCHHE,
paboTy,CTOMMOCTh TOBAPOB W  YCIYI, HAJIOTW, 3aJaud U3
00JaCTUYNpaBIE€HUs JIMYHBIMU U CEMEWHbIMU  (pUHaHCaMU);

COCTABJIATbBBIPAKCHUS, YPABHCHN A, HCPABCHCTBA U UX CUCTEMBI II0|

YCIOBHMIO3a/layM,  HCCIEAOBaTh  IOJIY4YEHHOE  pEIICHHEe U
OLIEHUBATHIIPaBAONOJOOHOCTh PE3yIbTATOB;

[1P67. YMenue ONEPUPOBATH MTOHATUSIMH:
cpeaHeeapuMeTHIecKoe, MeHNaHa, HauOobIIee y
HauMEHbIIEE3HAUEHUs,  pa3Max,  JUCHepCus,  CTaHJapTHOE
OTKJIOHEHUEYNCIIOBOTO Habopa; YMEHHE U3BJIEKATb,

WHTEPIPETHPOBATHUH(POPMAITUIO, TTPESICTABICHHYIO B Ta0JIUIIAX, HA|
muarpammax,rpadukax, — OTpa)arolIyl0  CBOWCTBAa  pealbHBIX
[POIIECCOB HSBIICHUH; IMPEACTaBIATE HH(YOPMAIMIO C TTOMOIIBIO
Ta0JIMIl UAUarpaMM; HCCIEA0BaTh CTAaTUCTUYECKHUE JTaHHBIE, B TOM
YUCIIe CIPUMEHEHUEM TpaUUecKUX METOJOB M DJIEKTPOHHBIX
CPEJICTB;

[TP68. Ymenme omepupoBaTh TMOHITHIMU: CIyYalHBIA OIIBIT
MCITy4aifHOE  COOBITHE, BEPOSATHOCTh  CIYY4aiflHOTO  COOBITHS;
VMCHHEBBIYUCIIATD BEPOSTHOCTh c UCTIOIb30BaHUEM
rpa@UUECKUXMETONOB; MPUMEHATH  (DOPMYNBI  CIOXKEHHS |
YMHOXKCHHUSBEPOSITHOCTEH, KOMOMHATOpHBIE (akThl U (HOpMyIbl
[Py pelIeHNUN3a1a4; OlEHUBATh BEPOSITHOCTH PEabHBIX COOBITHH;
3HAKOMCTBOCO CIIyYallHBIMH BEJIMYMHAMH; YMEHHE IPUBOIUTH

PUMEPBINPOSIBIICHUS] 3aKOHA OOJBIIMX 4YHCET B MPUPOJHBIX




pasperath KOHGIUKTHI.

MOOILECTBEHHBIX SIBJICHUIX;
[1PG14. YmeHue BeIOMpATh MOAXOMSINUN W3YYCHHBINH METOJ AJIs

pellieHrs 3aJayd, pacro3HaBaTh MaTemaThueckue (akTel U
MaTeMaTHYeCKUE MOJAEIH B MPHPOTHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B  HCKYCCTBE;, YMEHHE MPUBOAUTh MPUMEPH]
MaTeMaTUYECKUX OTKPBITUI pOCCHIICKOI u MHpPOBO
MaTeMaTUYeCKON HayKHU.
OK 04 DddexTuBHO JInyHOCTHBIE PE3YNBTATHI JOJKHBI OTPaXKaTh [1Po61. Bnanenue METOJIaMH1 JI0KA3aTeJIbCTB,
B3aMMO/ICHICTBOBATh U BUACTHU: LIECHHOCTU HAYYHOI'O [MO3HAHMUS: QIrOPUTMAMHUPEILICHUS 3a/1a4; yMEHUE dbopMynupoBaTh

paboTaTh B KOJUICKTUBE H
KOMaH/1e

0CO3HAHUEIEHHOCTH HAyYHOU JCSITEIbHOCTH,
FOTOBHOCTHOCYILECTBIISATh POEKTHYIO U
MCCIIE0BATENIbCKYIOACATEIbHOCTh HHANBUAYATHLHO
1 B rpynieMeranpeaMeTHbIe pe3yabTaThl 10JKHbI

OTpaaTh:

OBnazeHue yHUBEpCATbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:

0)CoOBMeCTHAs JICSITEIIbHOCTD:

- IOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA
KOMaHIHOW U UHIMBUYaTbHOU paboThI;

- MPUHUMATH IIEJIU COBMECTHOM JEATEIHHOCTH,
OpraHU30BbIBATH U KOOPAMHUPOBATH JEUCTBUS MO
ee TOCTIDKEHUIO: COCTABIIATE IJIaH JEHCTBUM,
[pactpeiesiaTh poJikd C Y4€TOM MHEHUM Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPJIMHUPOBATH U BBIMOIHITH paboTy B
YCIIOBHSIX peajbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJISITh TTO3UTUBHOE CTPATETUIECKOE
[MOBEJICHUE B PA3JIMYHBIX CUTYALUSIX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBnazieHue yHUBEPCAIbHBIMU PETYISTUBHBIMU
MENCTBUSIMU:

T)IIPUHATHE ce0s M IPYTUX JTIOJCH:

OIIPCACIICHHA, AKCHOMBIUM TCOPEMBI, IPUMCHATHL HX, IIPOBOIAUTDH
JI0KA3aTCIIbHBICPACCYKACHU B X0A€ PCIICHU 3a1a1,

[1P67. YMenue OIIEpPUPOBATH MTOHATUSIMH:
cpeaHeeapuMeTHIecKoe, Me/iiaHa, HauOoJibLIee y
HauMEHbIIEE3HAUEHUs,  pa3Max,  JUCHepCcus,  CTaHJapTHOE
OTKJIOHEHUEYNCIIOBOTO Habopa; YMEHHE U3BJIEKATb,

MHTEPIPETHPOBATEUH(POPMALINIO, TIPEACTABICHHYIO B TAa0JIMIIAX, HA|
muarpammax,rpadukax, — OTpa)XarolIyl0  CBOWCTBAa  pealbHBIX
MPOIIECCOB HSBJICHHM; MPEJACTaBIATh WH(GOPMAIUI0 C TTOMOIIBIO
Ta0JIMIl UAUarpaMM; HCCIeA0BaTh CTATUCTUYECKHE JaHHBIE, B TOM
YUCJIE CIPUMEHEHHEM TpaUUeCKuX METOJOB U DIIEKTPOHHBIX
CPEIICTB;

[TP68. Ymenme omepupoBaTh TMOHITHIMU: CIyYalHBIA OIIBIT

uciyyaiiHoe  COOBITHE, BEpPOATHOCTh  CIY4aHOTO  COOBITHS;
YMEHHEBBIYUCIIATD BEPOSTHOCTh c UCIIOJIb30BaHUEM
rpaMueCKUXMETO/IOB;  MPUMEHATh  (OPMYNBI  CIOXKEHHS U

YMHOXXCHHUSBEPOSITHOCTEH, KOMOMHATOpHBIE (akTel U (HOpMyIbl
[py peleHNN3a1ay; OlEHUBATh BEPOSITHOCTH PeallbHBIX COOBITHH;
3HAKOMCTBOCO CJIyYaWHBIMH BEJIMYMHAMH; YMEHHUE TPUBOJIHTH
[PUMEPBIMPOSIBIICHUST 3aKOHA OONBIIMX YHCET B MPUPOTHBIX
MOOIIECTBEHHBIX SIBICHUSX;

[TPG14. YmeHue BeIOMpATh MOAXOASIINN W3YYCHHBIH METOJ AJIs
pelieHrs 3aJayd, pacrno3HaBaTh MaTemaThueckue (axkTel U

MATCMAaTUYCCKHUC MOJCIM B TNPUPOAHBIX U OGH.[GCTBGHHI:IX




- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYrUX ABJIICHUSX, B  MCKYCCTBE; YMEHHE IPUBOJUTH  IIPUMEPBH]
UIIOJIEH [IPU aHAJIM3€ PE3YJIBTATOB JEATEIbHOCTH;  [MATEMATHYECKUX OTKPBITUI POCCHIICKOMN u MHUPOBO
- IPU3HABATh CBOE IIPaBO U IIPABO APYTHUX JIIOAEH [MaTEMaTHYECKON HAYKH.
Ha OIINOKH;
- pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C
[TO3HUIIMK IPYroro 4ej0BeKa
OK 05 OcymecTBiATh yCTHYIO | JINUHOCTHBIE pe3yIbTaThl JOJKHBI OTPaXKaTh B I1P61. Bnanenune METOJaMHU JI0Ka3aTeNbCTB,
11 IICbMEHHYIO YaCTH: ICTETUYECKOT0 BOCIIUTAHUS: QITOPUTMAMUPEILICHUS 3a1ad; yMeHue (bopMyIHupOBaTH

KOMMYHHUKAIMIO HA
rOCYIapCTBEHHOM SI3BIKE
Poccuiickoit denepaiu ¢
lyueToM ocoOeHHOCTEN
COLIMAJIBHOTO U KYJBTYPHOIO
KOHTEKCTa

- 3CTETHUYECKOE OTHOILIEHUE K MUPY, BKIIOYAs
PCTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTh BOCIIPUHUMATH Pa3InyHbIE BUIbI
CKYCCTBa, TPAIUIIUU U TBOPUYECTBO CBOETO U
PYrUX HApOAOB, OLIYIIATh YMOIIMOHAIEHOE
BO3/EHCTBUE UCKYCCTBA;

- YOeKJIEHHOCTh B 3HAYMMOCTH JJISl IMYHOCTU U
00111eCTBa OTEYECTBEHHOTO ¥ MUPOBOT'O HCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TPAAUIUI U HAPOJHOTO
TBOPYECTBA;

MeranpeameTHbie pe3yiabTaThl TOJKHbI

OTpaXkaTh:

OBnazieHue yHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:

a)oOIeHue:

- OCYIIECTBJISITh KOMMYHUKAIIMH BO BCeX cepax
PKU3HU;

- pacrio3HaBaTh HEBEpOAJbHBIE CPENICTBA
OOIIIeHMsI, TOHUMATh 3HAYEHNE COITUAIbHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHUTKH KOH(INKTHBIX
CUTYaIlUi ¥ CMSIT9aTh KOH(DIUKTEHI;

- pa3BEepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY

3PCHHUA C UCITOJIB30BAHUCM SI3BIKOBBIX CPCIACTB

OTpe/ieNieHUs], aKCHOMBIM TEOpPEMBbl, MPUMEHSATh HX, MPOBOIUTH,
T0Ka3aTeNbHBIEPACCYKIECHUS B X0OJI€ pELICHUs 3a/1a4;
[1PG6. YmeHue pemaTh TEKCTOBBIE 33Ja4d Pa3HbIX TUIOB (B

TOMYMCIIE Ha I[POLEHTHI, JOJIM MW 4YacTH, Ha JBUXXCHHE,
paboTy,CTOMMOCTh TOBAPOB W  YCIYI, HAJIOTW, 3aJaud U3
00acTUyNpaBlieHUusT JIMYHBIMU M CEeMEMHbIMU  (PUHAHCAMU);

COCTaBIISITHBBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI T10
VCIIOBHIO33/Ia4H,  WCCIIEAOBAaTh  TOJIYYEHHOE  pelieHHe W
OIICHUBATHIIPABIONIOA00HOCTh PE3YIbTATOB;

[TP68. Ymenue omepupoBaTh MOHITHIMHU: CIyYalHBIA OIIBIT

uciyyaiiHoe  COOBITHE, BEpPOSATHOCTh  CIY4aHOTO  COOBITHS;
YMEHHEBBIYUCIIATD BEPOSATHOCTh c HCIOJIb30BAHUEM|
rpaMueCKUXMETO/IOB;  NMPUMEHATH  (OPMYJbl  CIOXKEHHS U

YMHOKEHUSBEPOATHOCTEH, KOMOMHATOpHbIE (aKkThl M (POpMYIbI
[py peleHNN3a1a4; OlEHUBATh BEPOSITHOCTH PeallbHBIX COOBITHH;
3HAKOMCTBOCO CJIyYaWHBIMH BEJIMYMHAMH; YMEHHUE TPUBOJIHTH
[PUMEPBINPOSIBIICHUST 3aKOHA OONBIIMX YHCET B MPUPOJIHBIX
HOOIECTBEHHBIX SIBJICHUIX;

[1PG14. Ymenue BeIOMpATh MOAXOMSIINNA W3YYCHHBIN METOJ AJIs

pelieHns 3aJayd, pacrno3HaBaTh MaTemaThueckue (axkTel U
MaTeMaTHYeCKUe MOJAEIH B MPHUPOJHBIX U OOIIECTBEHHBIX
ABJIICHUSX, B  MCKYCCTBE; YMEHUE IIPUBOAMUTH  IIPUMEpPHI
MaTeMaTUYECKUX OTKPBITUH pOCCHUIICKON U MHUPOBOH

MaTeMaTUYECKON HAYyKH.




OK 06 IIposBnsaTh
FPa’KIaHCKO-TTATPUOTUYECKYIO
[MO3UINIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJCHUE Ha
OCHOBE TPAJUIIMOHHBIX
IPOCCUHCKHX TYXOBHO-
HPABCTBEHHBIX IIEHHOCTEH, B
TOM YHCJIE C YYETOM
rapMOHHU3AIUU
ME>KHAITMOHAIBHEIX 1
MEKPETUTHO3HBIX OTHOIICHUH,
[IPUMEHSATH CTAHIAPThI
AQHTUKOPPYILUOHHOTO
[TOBEJICHUS

JINYHOCTHBIE PE3yabTATHI JOJDKHBI OTPaXKaTh
BUACTHU:

- IPaXXJIJaHCKOT'O BOCIIUTaHMSL:
[IPUHATHETPAAULIMOHHBIX
HaI[OHAJIbHBIX,00111€4eI0BEYECKUX
F'YMaHUCTUYECKUX UAEMOKPATHUYECKUX LIEHHOCTEH; -
[aTPUOTUYECKOTO BOCIIMTAHUS . IIEHHOCTHOE
OTHOIIEHHE K FOCY1apCTBEHHBIMCUMBOJIAM,
ICTOPUUYECKOMY U IIPUPOAHOMYHACIIEANIO,
aMsATHUKaM, TpaJulusaM HaporoBPoccuu,
nocTkeHusIM Poccun B Hayke,MCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYIE;

MertanpeaMeTHbIe Pe3yIbTaThl JOKHBIOTPAXKATH!

OBnaneHne yHUBEpCaIbHBIMUPET YIS TUBHBIMU
NICHCTBUSAMMU:

B)AMOLIMOHAJIbHBIN UHTEIIEKT,
[pernoararniic)OpMIUPOBAHHOCTB!

-CaMOCO3HaHUS, BKIIOYAIOIIErO
CIIOCOOHOCTHIIOHUMATD CBOE AMOIIMOHAIBHOE
COCTOSTHUE,BU/IETh HAIIPABJICHUS Pa3BUTHS
COOCTBEHHOWIMOLIMOHATIBHOM cepsl, ObITH
YBEPEHHBIM B ce0e;- caMOperyJInpoBaHus,
BKJIIOUAIOLIETOCAMOKOHTPOJIb, YMEHHE
[IPUHUMATbOTBETCTBEHHOCTH 32 CBOE
[OBEICHNE,CTIOCOOHOCTh aJalTHPOBATHCS K
HSMOILIMOHAIBHBIMU3MEHEHUSM U MPOSIBIISITH
rMOKOCTb, OBITBOTKPBITHIM HOBOMY;- BHYTPEHHEH
MOTHBAIINH, BKJIIOYAIOLIEHCTpEMIIEHHE K
NTOCTUKEHUIO LIEJIN U YCIIEXY,ONTUMU3M,
MHUIIMATUBHOCTh, YMEHUEAEHCTBOBATh, HCXOS U3
CBOMX BO3MOKHOCTEH;

- OMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTb

TMMOHUMATEOMOIMOHAIIBHOC COCTOSSHUC NPYTUX,

T1PG1. Bnanenue METOIaMU JIOKa3aTeIIbCTB,
QITOPUTMAMUPEILICHUS 3aj1ay4; yMEHUE bopMyITUpOBaTH
OTIpe/IeTICHUsI, aKCHUOMBIM TEOPEMBbI, MPUMEHATh WX, IMPOBOIHTH
TOKa3aTeIbHBIEPACCYKICHUSI B XOJI€ PEIlICHU 3a/1a4;

[IP66. Ymenue pemaTh TEKCTOBBIC 3aJladydl pPa3HBIX THIOB (B

TOMYHCIIE Ha TPOLEHTHl, JOMM W YacTH, Ha JBWKCHHE,
paboTy,CTOMMOCTh TOBApOB W  YCIYI, HAJIOTW, 3aJadd U3
00TaCTUYNPABICHUS JIMYHBIMH H  CEMEHHBIMH  (hUHAHCAMHN),
COCTaBJIATHBBIPAKECHUS, YPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110
YCIOBUIO33/1a4M,  MCCIEAOBATh  IIONYYCHHOE  pELIEHHE U
OLIEHUBATHIIPaBAOIOJOOHOCTb PE3yJIbTATOB;

[1P67. YMenue OIIEpPUPOBATH MTOHATUSIMH:
cpeaHeeapudMeTHIecKoe, Me/iiaHa, HauOoJbIIee u
HalMEHBIIICE3HAYCHNS,  pa3Max,  JHCIepCHs,  CTaHIApTHOE
OTKJIOHEHUEUHNCIIOBOTO Ha0opa; yMEHHe U3BJICKATbh,

MHTEPIPETUPOBATEUH(POPMALINIO, TIPEACTABICHHYIO B TAa0JIMIIAX, HA|
muarpammax,rpadukax, — OTpa)XarolIyl0  CBOWCTBAa  pealibHBIX
[POIIECCOB HUSBJICHHUM; TMPEACTaBIATh WHOOPMAIMIO C TTOMOIIBIO
Ta0JIMIl UAUarpaMM; HCCIEAOBaTh CTATUCTUYECKHE JaHHBIC, B TOM
YUCJIE CIPUMEHEHHEM TpapUUeCKuX METOJOB U DIIEKTPOHHBIX
CPENCTB;

[TP68. Ymenme omepupoBaTh TMOHITHIMHU: CIyYalHBIA OIIBIT
MCITy4aifHOE  COOBITHE, BEPOSATHOCTh CIYY4aiflHOTO  COOBITHS;
YMEHUEBBIYUCIISTH BEPOSITHOCTh c HCIIOTb30BaHUEM
rpa@UUeCKUXMETOAO0B;, MPUMEHATH  (DOPMYNBI  CIOXKECHHS |
YMHOXXCHHUSBEPOSITHOCTEH, KOMOMHATOpHBIE (akTel U (HOpMyIbl
[py peleHNN3a1a4; OlEHUBATh BEPOSITHOCTH PeallbHBIX COOBITHH;
3HAKOMCTBOCO CJIyYaWHBIMH BEJIMYMHAMH; YMEHHUE TIPUBOIHTH
[IPUMEPBIMPOSIBIICHUST 3aKOHA OONBIIMX YHCET B MPUPOIHBIX
MOOIIECTBEHHBIX SIBICHUSX;

[TPG14. YmeHue BeIOMpATh MOAXOASIINN W3YYCHHBIH METOJ AJIs
pelieHrs 3aJayd, pacrno3HaBaTh MaTemaThueckue (axkTel U

MATCMAaTUYCCKHUC MOJCIM B TNPUPOAHBIX U OGH.[GCTBGHHI:IX




YUUTBIBATHETO IIPHU OCYILECTBICHUH SBJICHUSIX, B  HCKYCCTBE;, YMEHHE MPUBOAUTH MPUMEPH]

KOMMYHMKAIUH,CIIOCOOHOCTh K COUYBCTBUIO U MaTeMaTUYECKUX OTKPBITUH pOCCUICKON u MHPOBOH

CONEPEKNBAHUIO; MaTeMaTUYeCKON HayKU.

- COLIMAJIbHBIX HABbIKOB,

BKJIFOUAIOIIUXCIIOCOOHOCTh BBICTPAUBATh

OTHOIICHHS CAPYTUMH JTFOIbMH, 3a00THUTHCH,

[POSIBIITBUHTEPEC U pa3peniaTb KOHMINKTHI
OK 07 CopeiicTBOBaTH JIM4HOCTHBIE PE3YNBTATHI JOJKHBI OTPaXKaTh [1Po61. Brnanenue METOJIaMH JI0KA3aTeJIbCTB,
COXPAHEHUIO OKPYKAIOIIEH  [BYACTHU: SKOJOTMYECKOIO BOCIIUTAHUS: QITOPUTMAMHUPEILICHUS 3a/1a4; yMEHUE dbopMynupoBaTh

Cpelibl, pecypcocOepekeHHIO,
[MPUMEHSTH 3HAHUS 00
M3MCHCHHUU KJIMMAaTa,
[TPUHITATIBEI OEPEKITHBOTO
[TPOM3BOJICTBA, 3(PPEKTUBHO
1ElICTBOBATh B UPE3BbIYANHBIX
CUTYyalHsIX

- AKTUBHOE HEIPUATUE ACUCTBUM,
[IPUHOCSIINXBPE]l OKPYKAOILIEH Cpee;

- YMEHHE MMPOTHO3UPOBATH
HEeO01aronpUATHBIEIKOJIOTHUSCKHE MTOCISACTBUS
[pEIIPUHUMAEMBIX IEHCTBUI, TPEAOTBPALIATh UX;

- pacuIMpeHue OIbITa
e TeTbHOCTUIKOJIIOTMYECKON HAMPaBIIEHHOCTH;

MeranpeameTHbIe pe3yiabTaThl JOJKHBIOTPAXKATh!

OBnazieHue yHUBEPCATbHBIMUYYEOHBIMU
[MO3HABATEILHBIMH JCHCTBUSIMH:

0) 0a30BbIE UCCIIEIOBATEIbCKUE ICHUCTBUS:

- pa3zpabaTbIBaTh IJIaH PEIICHUs MPOOIEMbI
Cy4eTOM aHaJIN3a UMEIOIINXCS MaTepUaIbHbIX
MHEMAaTepUaIbHBIX PECYPCOB;

- OCYIIECTBJISITH II€JICHANPABIICHHBIN
MMOMCKIIEPEHOCA CPEICTB U CIIOCOOOB IEHCTBUS
BIPO(heCCHOHATBHYIO CPEY;

- YMETb [I€PEHOCUTH 3HaHUSI B TIO3HABATEIbHYIO
WIIPAKTUUECKYIO0 00JIaCTH KU3HEACATEIHbHOCTH;

Osanenne
YHUBEPCATbHBIMUKOMMYHHKATUBHBIMU
MeCTBUSIMU .

0) COBMECTHasl IeATEIbHOCTb:

- npeajiaratb HOBBIC IPOCKTHI, OLICHUBATHL UCHU

ONpE/ENICHUsI, AKCUOMBIM TEOpPEMBbl, NPUMEHATh HX, IMPOBOJIUTH|
10Ka3aTeNIbHBIEPACCYKICHUS B X0 PEIICHUS 3a/1a4;

[1P64. YMenue onepupoBaTh MOHATUAMU: (PYHKIUS, HETIPEPhIBHAS
(byHKLUS, TPOU3BOJIHAS, TEPBOOOPa3Has,ONpPeIEICHHbIH HHTErpal;
YMEHHE  HaXOJUTb  IPOU3BOJHBICITIEMEHTAPHBIX  (DYHKIIHH,
MCIIOJIb3YSl CIIPAaBOYHBIE MAaTEPUAJIbI;UCCIENI0BAaTh B IPOCTEHINNX|
ciydasix (YHKIMM Ha MOHOTOHHOCTb,HaXOJUTh HauOOJbIINE W
HalMEHbIINE 3HaYeHUs (QYHKIMHA;CTPOUTh rpa)uKi MHOTOUWIEHOB C
MCIIOJIb30BaHUEM allapaTaMaTeMaTUYecKOro aHaju3a; MPUMEHSThH
[IPOM3BOJHYIO IPHUPEHICHMM 3aJa4 Ha JBW)KCHME; pEIIaTh,
[PAKTUKOOPUEHTUPOBAHHbIE  33Jayd  HAa  HauOoJbIIMEe U
HAaUMEHBIIINE

3HAUEHUs, HA HaXOXJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

I1P65. YMenue OIIEpPUPOBATH MOHATUSIMH:
paloHadbHasIQYHKIMS, TOKa3aTeslbHas (YHKIMS, CTEleHHas
bynkuus,orapupmudeckass  QyHKIMS,  TPUTOHOMETPUUECKUE
¢byHKIIMM,00paTHble  (QYHKLIMH; yMEHHME CTPOUTh  TIpaduku
M3y4eHHBIX(DYHKIMH, HCMONb30BaTh TpapuKUd MpH H3YyUCHHU
[IPOLIECCOB HM3aBUCHMOCTEW, MpH pELIeHUuH 3ajad U3 APYrux|
YUEOHBIXIIPEIMETOB U 3ajad M3 pealbHOM JKHU3HU; BBIPAXKaTb
(hopMyIaMHU3aBUCUMOCTH MEXy BEJTMUNHAMM;

[TPG6. YMmeHmMe pemiaTh TEKCTOBBIE 3aJaYd Pa3HBIX TUIOB (B
TOMYHCIE Ha MPOLEHTHl, JOJM M 4YacTH, Ha JBU)KCHHE,

a00Ty,CTOMMOCTh TOBAapOB M YCIYTr, HAJIOTH, 3aaydl U3




CIIO3UIIMH HOBH3HEI, 00JIaCTUYTIPABJICHUS JIMYHBIMH M CEMEWHBIMH  (DMHAHCAMH),
OpUTMHAJILHOCTH,IPAKTHYECKON 3HAUYMMOCTH; COCTaBJISIThBBIPAKECHUS], YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
OBJlajieHue yHUBEPCATbHBIMHU YCIIOBHIO3a/1auMd,  MCCJIEAOBaTh  IOJY4YEHHOE  pEIIeHuEe U
PErys TUBHBIMUICHCTBUSIMU: OIICHUBATHIIPABIIONIO00HOCTh PE3y/IbTATOB;
0) CaMOKOHTPOJIb: [TP614. YMmenue BoIOUpaTh MOAXOASAIIMN H3YUSHHBIH METOJ TS
- 1aBaTh OLICHKY HOBBIM CHUTYaIlUsIM, pelieHus 3aJadd, pPaclo3HaBaTh MaTeMaTH4eckhue (akThl WU
BHOCUTHKOPPEKTHUBBI B JIEITEIILHOCTb, MaTeMaTHYeCKIE MOJCIN B MPUPOAHBIX n
OIICHUBATHCOOTBETCTBUE PE3YJIHTATOB LIEIISIM 0OIIIECTBCHHBIXSIBICHUSIX, B HCKYCCTBE, YyMEHHUE IPUBOJMTH
[pUMEpPbl MAaTEMaTUYECKUX OTKPBITUH POCCUHUCKON W MHUPOBOMU
MaTEMaTHYECKON HAyKU.

[1K 2.4. PaccuuThIBaTh TEXHUKO-IKOHOMHUYECKHUE MTOKA3ATENU MPH IKCILTyaTaI[|K OAbEMHO-TPAHCIIOPTHBIX, CTPOUTENILHBIX, TOPOKHBIX MAIIUH U
000pYyTOBaHUSI.

B pamkax mnporpamMmbl y4eOHOW AMCIMIUIMHBI peaTU3yeTcsl MporpaMMa BOCIUTAHUS, HAMpaBlIeHHAas Ha (QOpPMUPOBAHUE
CIEAYIOIIUX JINYHOCTHBIX PE3YyJIbTATOB (JIE€CKPUIITEPOB):

JIP2 IlposgBastolinii aKkTUBHYK) TPAXKIAHCKYIO TMO3UIHUI0, JIEMOHCTPHUPYIOIIMN MNPUBEPKEHHOCTh MPUHLHMIAM YECTHOCTH,
MOPSAIOYHOCTH, OTKPBITOCTH, SKOHOMHUYECKA AKTUBHBIM M YYacTBYIOIIMHA B CTYJACHYECKOM U TEPPUTOPUATIBLHOM
CaMOyMpaBJi€eHWU, B TOM YHCJIE Ha YCIOBUSIX JIOOPOBOJIbUECTBA, MPOJYKTHUBHO B3aUMOJICHCTBYIOIIUN W YYaCTBYIOIIUMA B
JeSITeTLHOCTH OOIIIECTBEHHBIX OPraHU3aIlUN.

JIP4 TlposiBistonuii ¥ JEMOHCTPHUPYIONIUN YBOXKEHHE K JIIOISAM TPYJla, OCO3HAIONIMN IIEHHOCTh COOCTBEHHOTO TpYy/a.
Crpemsiuiics kK pOpMUPOBAHUIO B CETEBOU Cpejie IMYHOCTHO U TPO(PECCHOHATEHOTO KOHCTPYKTUBHOTO «ITH(POBOTO CIIEa.

JIP23 [Tonyuenue oOyyaromuMucs BO3MOKHOCTH CaMOPACKPBITHS U caMOpeaIn3alis JHIYHOCTH.

JIP30 OcyiiecTBISAIOMMMI MOMCK U UCTIONb30BaHKE HH(POpMaAuU, HEOOX0IMMOM 11 3(h(PEKTUBHOTO BHITTOJIHEHUSI PA3IMYHBIX
3a1a4, Mpo(hecCHoHaTbHOTO U TUYHOCTHOT'O Pa3BUTHSL.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIATLIAHBI

2.1 O0beM y4eOHOM TMCHUIUIMHBI U BU/bI Y4eOHOH padoThI

Buj y4yeOHoii padoThI O0béM B yacax

O0Bém 00pa3oBaTeJIbHOM MPOrPpaMMBbI Y4e0OHOI0 NpeaMeTa 340

B TOM YHCIIE:

OcHOBHOe co/iep:KaHue 306

B TOM YHCIIE:

JICKIINH, YPOKH 192

MIPaKTUYECKHUE 3aHATHS 114

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKAHUE

B T.4..

TEOpEeTUYECKoe O0yueHue -

MPaKTUYECKHUE 3aHATUS 32
Ilpomesicymounas ammecmayus - 6 uoe IK3amena 1 cemecmp
Hmozoean ammecmayus- 6 gude IK3ameHa 2 cemecmp
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

DopmupyeMbl
e
Conep:xanue yueOHOro Marepuasa (0CHOBHOE U POo¢ecCHOHATBHO- KOMIIeTEeHIINH
HanmenoBanmue pa3jiesioB . Oo0Lem
" Tem OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, IPUKJIATHOM 4ACOR (OK),IIK u
MOAYJIb (IIPH HAJTUYMH) JIHYHOCTHBIE
pe3yabTaThl
(JIP)
1 2 3 4
OcHoBHOE co/lep:KaHue
Paznen 1. IloBTopeHme 14
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxkanue yueOHOro MaTepuasia
Llens 1 3agaun MaTeMaTuku | ba3oBble 3HaHUS M YMEHMS [0 MaTeMaTHKe B MPO(EeCCHOHAILHOW U B MOBCEAHEBHOM 2
npu OCBOCHMH | (KOMOMHMPOBAHHOE 3aHATHE)
CHEUAIILHOCTH OK-01,
Tema 1.2 Coneprxanue yueOHOro MaTepuaa OK-02,
Uucna w BbruucieHus. | JleiicTBusl Hall MONOXHUTENBHBIMA U OTPUIATEIHHBIME YHCIAaMH, OOBIKHOBEHHBIMH U 2 OK-03,
Bripaxenus U | JecITUUHBIMH  JIpo0simu. [leficTBUs co cTeneHsMH, (OpMYJbl COKpAIIEHHOIO OK-04,
npeobpazoBaHus YMHOKEHUS. (KOMOMHUPOBAHHOE 3aHSTHE) OK-05,
Tema 1.3 Copep:xanne yueOHOTO MaTepuana OK-06,
IpouenTusie Beruncienus | [lpakTtuyeckoe 3ansitme Ne 1 2 OK-07
ITpocTbie MpOLEHTHI, pa3Hble CIIOCOObI UX BhIYMCICHUS. CII0XKHbIE TPOIIEHTHI IIK 2.4
Tema 1.4 Coneprxanne yueOHOTO MaTeprana 2
VYpaBuenus u HepaBeHncTBa | [IpakTuueckoe 3ansitue Ne 2 JIuHeiHbIe, KBapaTHBIE, TPOOHO-THHEWHBIC YPaBHEHUS
1 HEpaBEHCTBA
Tema 1.5 Coneprxanue yueOHOro MaTepuasa 2
Cucrembl  ypaBHeHuid ¥ | ClocoObI pemIeHUs CHCTEM JIMHEHHBIX ypaBHeHud. Merox ['aycca. Cucremsr
HEPaBEHCTB HEJIMHEHHBIX ypaBHeHUH. CHCTEMBI HEPAaBEHCTB (KOMOWHUPOBAHHOE 3aHSTHUE)
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Tema 1.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/AepPKaHUEe (Codep:KaHMe MPHUKJIAAHOIO 2
I'eomeTpust Ha IOCKOCTH MO/LYJIs1)

IpakTuyeckoe 3ansaTue Ne 3 Bujpl muiockux GUryp v ux miomaib.

[IpakTuKO-OpHEHTUPOBAHHBIE 33]a4l B Kypce T€OMETPUH Ha INIOCKOCTH
Tema 1.7 Coneprxkanne y4eOHOT0 MaTepuasia 2
BxoiHOM KOHTPOJIb KourpoabHas pabdora Ne 1 «BprumcieHuss W npeoOpa3oBaHUs. YPaBHCHHS H

HepaBeHCTBA. ['eoMeTpus Ha IIOCKOCTH
Pasznea 2. 14 OK-01,
Crenenu " KOpPHH. OK-02,
Crenennas pyHknus OK-03,
Tema 2.1 Copep:xanue yueOHOro MaTepuana OK-04,
Crenennas QyHkuus, ee | [loHaTHe KOpHS N-Oi CTENEHHW W3 ACHCTBUTEIBHOTO uymcia. CBOMCTBAa KOpHS N-oi 2 OK-05,
CBOHCTBA crenenn. Oynkmun y = VX ux cBoiicTa M rpaduKy. (KOMOMHHPOBAHHOE 3aHATHE ) OK-06,
Tema 2.2 Copep:xanue yueOHOro MaTepuana OK-07
[TpeoGpa3oBanue IIpakTnueckoe 3ansitue Ne 4 [IpeoObpazoBaHre HppaLlMOHATIBHBIX BBIPaKEHHI 2 11K 2.4
BBIPQXECHUM C KOPHSIMH nh-
Ol CTETICHU
Tema 2.3 Coneprxanne yueOHOT0 MaTepuasia
CaoiicTBa CTENeHn ¢ | [lonstue crenenu ¢ aO0BIM palMOHATIBHBIM MOKa3areneM. CreneHHble PYHKINU, UX 2
palrOHAIbHBIM U | cBOICTBa U rpaduku (KOMOMHUPOBAHHOE 3aHSTHE)
JNEUCTBUTEILHBIM
NOKa3aTeNsIMH
Tema 2.4 Coneprxanue yueOHOro MaTepuasa
Pemenne wppaumonanbHeiX | [Ipocteiiine wuppanMoHanbHblE YpPaBHEHHS W HEPAaBEHCTBA. (KOMOMHHUPOBAaHHOE 2
YPaBHEHUI U HEPABEHCTB 3aHATHE)

IIpakTHyeckoe 3ansaTHe Ne S MeToapl pemieHns uppaluoOHaIbHbBIX YPaBHEHUM. 2

IIpakTH4yeckoe 3ansiTue Ne 6 PerieHne nppaiiuoOHaJIbHBIX YPAaBHEHU U HEPABEHCTB. 2
Tema 2.5 Coneprxanue yueOHOro MaTepuasa
Crenenu 51 kopHu. | KonTpoabHasa padora Ne 2 «Omnpenenenue creneHHoi ¢pynkuuu. Mcnonb3oBaHue ee 2
CrenenHas pyHKIUSA CBOMCTB IPH pEIICHUH YPaBHEHUN U HEPABEHCTBY
Pasznea 3. 16 OK-01,
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IToxa3zaTtenbHas QyHKIUSA OK-02,
Tema 3.1 Copepxanne yaeOHOTo MaTepuana OK-03,
INokazarenpHas  Qynkuusd, | CrenmeHb ¢ NPOM3BOJBHBIM  JEHCTBUTENBHBIM  TOKazareiaeM.  OmnpejeneHue 2 OK-04,
ee CBOMCTBa MoKa3aTeIbHOU (PYHKITHH, €€ CBOMCTBA M rpaduK (KOMOMHUPOBAHHOE 3aHSITHUE) OK-05,

3HAKOMCTBO C MPUMEHEHUEM MOKa3aTeNbHON PyHKINK (KOMOMHUPOBAHHOE 3aHSTHE) 2 OK-06,
Tema 3.2 CozeprkaHue yueOHOro MaTepHana OK-07
Pemienne  nokasarenbHbiX | IlpakTuyeckoe 3ansatHe Ne 7 Pemenue mOKa3aTeNnbHBIX YPAaBHEHUH METOJOM 2 IIK 2.4
YpaBHEHUI U HEPABEHCTB YpPaBHUBAHMS MTOKA3aTEIIC, METOJIOM BBEJCHHS HOBOM ITEPEMEHHOIA.

IToka3zaTenbpHbIC HEpaBeHCTBA.( KOMOMHUPOBAHHOE 3aHSTHE) 2

IIpakTnyeckoe 3ansaTue Ne 8 OyHKUMOHANBHO-TpadUYECKUII METOA pelleHus 2

MOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.
Tewma 3.3 Coneprxanue yueOHOro Marepuasia
Cucrembl  TOKa3aTeIbHBIX | PelieHue cucTteM Mmoka3arelibHbIX ypaBHEHHI (KOMOMHUPOBAHHOE 3aHSTHE) 2
YpPaBHEHUH IIpakTuueckoe 3ansaTue Ne 9 Cructembl OKa3aTeIbHBIX YPABHEHU U HEPABEHCTB 2
Tema 3.4 Coneprxanue yueOHOro MaTepuaa
Pemenne 3aga4d. | Konrpoabnasa paGora Ne 3 Pemenue NOKa3aTeNnbHBIX YPABHEHUH METOJIOM 2
[TokazarenbHast QyHKINS YpPaBHUBAaHUS IIOKa3aTejied M METOJAOM BBEICHUS HOBOW mepeMeHHOW. Pemenue

MOKa3aTeIbHBIX HEPABEHCTB
Paznen 4. Jlorapugmsbi. 22 OK-01,
Jlorapudmunueckasn OK-02,
pynkous OK-03,
Tema 4.1 Coneprxanue yueOHOro MaTepuasa OK-04,
Jlorapupm gyucna. | Jlorapupm umcna.  JlecATMUHBII M HaTypalbHBIA  JOrapudMbl, YHUCIO € 2 OK-05,
JlecATHYHBIHI U | (KOMOMHMPOBAHHOE 3aHSATHE) OK-06,
HaTypaJIbHbIN JIorapuMsl, OK-07
YUCIIO € IIK 2.4
Tema 4.2 Coneprxanne yueOHOTO MaTepraa
CaoiicTBa norapu¢mos. | Ilpakruyeckoe 3ansaTue Ne 10 CpoiicTa sjoraprupmoB. 2
Onepanus IIpakTnyeckoe 3ansitue Ne 11 IIpeoGpazoBanue J0rapupMHUIECKUX BbIPAKEHHIH 2
norapu(pMUpOBaHHUS Omneparust norapudMupoBaHus. (KOMOMHUPOBAHHOE 3aHITHE) 2
Tema 4.3 Coneprxanne yueOHOT0 MaTepuasia
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Jlorapudmuueckas
¢byHKLMS, ee CBOHCTBA

Jlorapudmuueckast pyHKIH, ee CBOMCTBA U rpaduk (KOMOMHUPOBAHHOE 3aHSATHUE)

Tema 4.4

Coneprxkanue y4eOHOro MaTepHuania

Pemmenue [Tonstue JorapupmMuIecKoro YpaBHEHHS. Onepanus MOTEHIIUPOBAHHUS. 2
Jorapu(GhMUICCKUX (KOMOMHUPOBAHHOE 3aHSTHUE)
YPaBHEHU U HEPABEHCTB IpakTuyeckoe 3ansitue Ne 12 Tpu OCHOBHBIX METOJA PEHICHUS JIOTapU(DMHICCKUX 2

ypaBHEHHH: (PyHKIIMOHAIBHO-TPAa)UIECKUNA, METO/ TOTCHIMPOBAHHMSI, METO]] BBEACHUS

HOBOH IIEPEMEHHOU

Jlorapugmuuecke HepaBeHCTBa (KOMOMHUPOBAHHOE 3aHATHUE) 2
Tema 4.5 Copepxanue yueOHOTo MaTepuana
Cucrembl AJNTOpPUTM peIlIeHUs] CUCTEMBbI JOrapu(PMUUYECKUX YypaBHEHHH. (KOMOMHHpPOBaAHHOE 2
Jorapu(GhMHUIECKUX 3aHATHE)
yYpaBHEHUH
Tema 4.6 IIpodeccnonanbHO-OpMEHTHPOBAHHOE CcO/ep:KaHUe (codep:KaHHe MPHUKJIATHOIO
Jlorapudmsl B mpupone H | MOIYJisi)
TEXHHKE IpakTuyeckoe 3ansaTue Ne 13 [Ipumenenue norapudma. Jlorapupmuueckas cnupaib 2

B IIPUpPOJIE, €€ MaTeMaTHYeCcKHe CBOMCTBa
Tema 4.7 Coneprxanue yueOHOro MaTepuaa
Pemenue 3agad. | KourpoabHas padora Ne 4Jlorapupmuyeckas ¢pyHkius. Pemenue norapupmMuyeckux 2
Jlorapudmsr. YpaBHEHUI U HEPABEHCTB
Jlorapudpmuueckas
byHKIIUS
Paznen 5. OCHOBBI 36 OK-01,
TPUTOHOMETPHH. OK-02,
Tpuronomerpunueckue OK-03,
bynxuun OK-04,
Tema 5.1 Copep:xanue yueOHOTo MaTepuana OK-05,
Tpuronomerprnyeckue Panuannas mepa yria. [loBopoT Touku BOKpYr Hauana KOOpaAuHaT. (KOMOMHUPOBAHHOE 2 OK-06,
(GYHKIUM  TPOU3BOJBHOIO | 3aHSTHE ) OK-07
yrina, 4ucna. Pagumannas u | OnpeneneHue cuHyca, KOCHHYCa, TAHIE€HCA W KOTAHIeHCa. 3HAKU CHHYCa, KOCHHYCA, 2 IIK 2.4

rpajycHasi Mepa yria

TAaHTE€HCA ¥ KOTAHTEHCA 10 YeTBEPTSIM. (KOMOWHUPOBAHHOE 3aHSTHE)
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Tema 5.2

OcHOBHBIE
TPUTOHOMETPHUCCKHE
TOXJISCTBA.

DopMyJIbI IPUBEICHUS

Copepxanne yaueOHOT0 MaTepuana

IIpakTnyeckoe 3anaTue Ne 14 Tpuronomerpuueckue ToxxaecrBa. CHHYC, KOCUHYC,
TaHI€HC U KOTAHI'€HC YIJIOB 0L U - Q.

dopMyIbl pUBeACHUS (KOMOMHUPOBAHHOE 3aHATHUE)

Tema 5.3

CuHyCc, KOCHHYC, TaHI€HC
CyMMBl U Ppa3HOCTH JBYX
YIJIOB

CuHYC ¥ KOCUHYC JJBOMHOIO
yria. DopMyuIb
IIOJIOBUHHOTO yIJia

Copepxanue yueOHOro MaTepuana

@opmynbl cinoxkeHuss. CHHYC U KOCHHYC JBOMHOro yriia. @opmyibl MOJIOBHUHHOIO
yria. BelpakeHne TpPUTOHOMETPUYECKUX (YHKIMH dYepe3 TAaHTeHC IOJOBUHHOTO
aprymeHTa. (KOMOMHUPOBAHHOE 3aHSTHE)

[IpeoOpa3oBanusi CyMMBl TPHUTOHOMETPHUECKHMX (YHKUMH B TPOM3BEACHUE U
MIPOU3BE/ICHUS B CyMMY. (KOMOMHUPOBAHHOE 3aHSITHE)

[TpeoOpa3zoBanus IPOCTEHIIINX TPUTOHOMETPHUYECKHIX BBIPKCHUI
(KOMOMHUPOBAHHOE 3aHSTHUE)

Tema 5.4
OyHKIMHA, WX CBOWCTBA.
CrnocoOsl 3a1anus QyHKIUN

Coneprxkanue yueOHOro MaTepuasia

IIpakTnueckoe 3ansitue Ne 15 OOnacth omnpeneiaeHUss U MHOXKECTBO 3HAUYEHUMN
dbyakumii. YETHOCTH, HEYETHOCTh, MEPUOAMYHOCTH (yHKIUH. CrocoObl 3amaHus

byHKIUH

Tema 5.5
Tpuronomerpuyeckue
GyHKIIMM, HMX CBOWCTBA U

Copep:xanne yueOHOTO MaTepuana

OOnacte ompeneneHus: U MHOXXECTBO 3HAYEHUH TPUTOHOMETPHUECKUX (YHKIUH.
YETHOCTH, HEYETHOCTD, IEPUOIUYHOCTh TPUTOHOMETpUYECKUX QyHKIMM. CBolcTBa U

rpaduku rpaduku QyHKIMH y = cos X, y = sin X, y = tg X, y = ctg X. (KoMOMHHPOBaHHOE
3aHATHE)

Tema 5.6 Coneprxanue yueOHOro MaTepuasa

IIpeoOpazoBanue rpapuxos | [IpakTtuyeckoe 3amsitme Ne 16  Carwe W pacTshkeHHe — TpadHKOB

TPUTOHOMETPUUECKHUX Tpuronomerpuueckux Qysnkiuii. IlpeoOpazoBaHue rpadukoB TPUTOHOMETPUUYECKHX

byHKIII byHKIUH

Tema 5.7 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lepP:KaHUe (CoAep:KaHue NPHUKJIATHOIO

Onncanue MO/1YJIfA)

IIPOU3BOCTBEHHBIX IIpakTnyeckoe 3ansitue Ne 17 Vcnosb3oBaHHME CBOWCTB TPUTOHOMETPUUYECKHUX

IMponeccoB C IIOMOIIBIO

¢byHKUIMH B TpodecCHOHANBHBIX 331a4ax
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rpaduKoB QyHKIIUI

Tema 5.8 Oo6patubie | Conmepkanue yaeOHOTO MaTepuana
TPUTOHOMETPUUECKUE OOpatHple  TpuroHomerpuyeckue  (ynkumu. Mx  cBoiictBa U rpaduxu 2
byHKIUA (KOMOMHUPOBAHHOE 3aHSTHUE)
Tema 5.9 | Conepkanue yueOHOT0O MaTepuasa
Tpuronomerpuyeckue [Tpocreiimire TPUrOHOMETPUYCCKHE YpaBHEHH: COS X =a, SinX =a. tgx=a, ctgX = 2
YPaBHEHHUS U HEPABEHCTBA | @ (KOMOMHHMPOBAHHOE 3aHSTHUE)
IpakTuyeckoe 3ansitue Ne 18 Pemenne TPUTOHOMETPUYECKHX YpaBHEHUI 2
CBOJAIIUXCS K KBAJPAaTHBIM U PELIAEMbI€ PA3JI0KEHUEM Ha MHOKUTEIIN
OaHOpOHBIE TPUTOHOMETPUYECKUE YpaBHEHUS (KOMOMHUPOBAHHOE 3aHSTHE) 2
[Ipocreiinume TpUroHOMETpUUECKHUE HEPABEHCTBA (KOMOMHUPOBAHHOE 3aHSATHUE) 2
Tema 5.10 Coneprxanue yueOHOro Marepuasia
Cucremsl
TPUTOHOMETPUUECKUX CucremMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YpaBHEHUN (KOMOMHHPOBAHHOE 2
ypaBHEHUU 3aHATHE)
Tema 5.11 Copep:xanue yueOHOTO MaTepuana
Pemenne 3amay. OcHoBbl | KonTpoasnas padora Ne 5 I[IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKECHHU. 2
TPUTOHOMETPHH. Pemenne TpUrOHOMETPUUECKUX YypaBHEHHMH M HEpPaBEHCTB B TOM 4YHCIE C
Tpuronomerpuyeckue WCIIOJIb30BaHUEM CBOUCTB (DYHKITUH.
GyHKIUMN CamocrosiTesibHass padora Ne 51 Pemenne 3amau mo Teme «OCHOBEI 1
TPUTOHOMETPHUI
1 cemecTp 102 vaca
Pasznea 6. 10 OK-01,
KoMiuiekcHbIe 4nc/a OK-02,
Tema 6.1 Conepxanre yaeOHOT0 MaTepuaa OK-03,
KomimiekcHble yncia [Tonsitue kommuiekcHoro uucia. CoONpsKeHHbIE KOMIUIEKCHBIE 4YHCHA, MOAYJb U 2 OK-04,
apryMeHT KOMILJIEKCHOTrOo yucia. @opmbl 3alMCH KOMIUIEKCHOTO YUCIIa OK-05,
(anmreOpamueckasi, TPUTOHOMETpPHYECKas,  IOKa3aTenbHast). (KOMOMHUPOBAHHOE OK-06,
3aHATHE) OK-07
IpakTuyeckoe 3ausiTue Ne 19 JIelcTBHS ¢ KOMIIIEKCHBIMH YUCIIAMA 2 IIK 2.4

Tema 6.2

Coneprxanue yaeOHOTO MaTeprasa
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[Ipumenenne xomiuiekcHbIX | IlpakTHyeckoe 3ansitue Ne 20 BpinoiaHeHHE pacyeTOB € MOMOILIBIO KOMILJIEKCHBIX 2
yucell qucel.
[Ipumeps! UCII0/1b30BaHMsI KOMITJIEKCHBIX Yiced (KOMOMHMPOBAHHOE 3aHATHUE) 2
Tema 6.3 Pemenue 3amau. | Comepikanue ydeOHOro MaTepuasia
KommiekcHbie uncna KonrposbHasa padora Ne 6 /JlelicTBUs ¢ KOMIUIEKCHBIMM YHCJIAMH B Pa3JIMYHBIX 2
dhopmax
Paznen 7. IlpousBoanasi 40 OK-01,
(yHKIUH, ee TPUMEHEHH e OK-02,
Tema 7.1 Copepxanne yaeOHOT0 MaTepuana OK-03,
[Tpenen OmnpeneneHue 4YMCIOBOM MOCIENOBATENBHOCTH M CIOCOObI ee 3amaHus. CBoiicTBa 2 OK-04,
H0CJIEI0BATEIBHOCTH, YUCIOBBIX IOcienoBaTenbHoCcTe. Ormnpenenenue npezena MOCIEI0BATEIbHOCTH. OK-05,
npezen ¢ynkuuu. Ilonstue | Beraucnenue npenenoB nociaenosatenabHocteil. [Ipenen GpyHknun Ha GECKOHEYHOCTH. OK-06,
IPOU3BOHOM. [Ipenen ¢pynkunu B Touke. (KOMOMHHUPOBAHHOE 3aHSTHE) OK-07
3ajaun, OPUBOISNIAE K TIOHATHIO TNPOU3BOAHON. OIpeeneHne MPOU3BOIHOI. 2 IIK 2.4
ANTOpUTM OTBICKAaHUS IPOU3BOJHON (KOMOMHHUPOBAHHOE 3aHATHE)
Tema 7.2 Copep:xanue yueOHOTO MaTepuana
@opmynel  u  npasuna | IIpousBoaHas creneHHON QyHKIMHN.(KOMOMHUPOBAHHOE 3aHSATHUE) 2
nuddepeHumpoBanus IIpakTnuyeckoe 3ansatue Ne 21 dopmynsl quddepeHirpoBanus. (KOMOMHUPOBAHHOE 2
3aHATHE)
IpakTuyeckoe 3anaTue Ne 22 [IpaBuna auddepeHunpoBaHus 2
Tema 7.3 Copep:xanne yueOHOTO MaTepuana
IIpoussonnas  cinoxuou | [IpousBogHast c10kKHON QYHKIIMN (KOMOMHUPOBAHHOE 3aHATHUE) 2
ynximn HaxoxxaeHne npon3BoIHON CIIOKHON (PyHKIMN (KOMOMHHUPOBAHHOE 3aHSTHE) 2
IIpakTnueckoe 3ansitue Ne 23 BpruncieHue nNpou3BOAHONM (PyHKUMU B 3aJaHHON 2
TOUKE
Tema 7.4 Coneprxanne yueOHOTO MaTepraa
Ilonsarue o nenpepruiBHOCTH | [TonaTue HenpepbiBHOW (QyHKIMU. CBoiicTBa HenpepbhlBHOM (yHKIMU. CBSI3b MEXKAY 2
G yHKITHH. Merton | HenpepbIBHOCTBIO U AU HepeHInpYeMOCThIO (DYHKIIMK B TOYKE. AJITOPUTM pPELICHHUs
MHTEPBAJIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB (KOMOMHUPOBAHHOE 3aHATHUE)
Tema 7.5 Coneprxanne yueOHOT0 MaTepuasia
['eomeTpuyeckuii U | ['eomeTpuueckuii  CMBICT TPOU3BOAHONW (PYHKIIMH — yIIOBOM  KOd(QuImeHT 2
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duznueckuit CMBICII | KacaTeIbHOU K TpauKy (yHKIUHU B TOUKE. (KOMOMHUPOBAHHOE 3aHSITHE)

IIPOU3BOJHOU IIpakTnuyeckoe 3ansaTue Ne 24 VYpaBHeHHE KacaTeldbHOM K rpaduky ¢GyHKIHU.
AJTOPUTM COCTaBJICHUS YPaBHEHUS KacaTelnbHOH K rpaduky GyHkimn y=f(x)

Tema 7.6 Coneprxkanue y4eOHOr0 MaTepuaia

DuznyecKuit cMbicl | IIpakTnyeckoe 3ansitue Ne 25 Ousnueckuii (MEXaHUYECKH ) CMBICI POU3BOTHOM

MIPOU3BOJHOM B

npodecCHOHATBHBIX

3aa4ax

Tema 7.7 Coneprxkanue yueOHOro Matepuasia

MOHOTOHHOCTh  (PYHKIUH.
Touku skcTpemMyma

Bospacranne u yObiBaHHME (YHKIMH, COOTBETCTBHE BO3pacTaHWsi M YyObIBaHUs
(GyHKIIUHM 3HAKY IPOU3BOJAHON. (KOMOMHHPOBAHHOE 3aHSATHE)

IIpakTnueckoe 3ansaTue Ne 26 DxcTpeMyMbl QYHKIUN

[lonsiTHe DpPOM3BOAHOM  BBICHIETO MOPSAAKA, COOTBETCTBUE 3HAaKa BTOPOU
MIPOU3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIMHU HA OTpe3ke. (KOMOMHHPOBAHHOE
3aHATHE)

Tema 7.8
HccnenoBanue QyHKUuN u
HOCTPOEHHE TPapUKOB

Coneprxanne yueOHOT0 MaTepuasia

Anroput™m wuccnenoBaHus (GYHKIMM M TMOCTPOCHHs] €€ Tpaduka C TMOMOIIBIO
MIPOU3BOIHON. (KOMOWHUPOBAHHOE 3aHAITHE)

IIpakTnyeckoe 3ansaTue Ne 26 lccnenoBaHune (QYHKIIMM Ha MOHOTOHHOCTh W
MOCTPOEHUE TPaPUKOB.

Tema 7.9 Haubonbpiuee u

Coneprxanne yueOHOT0 MaTepuasia

HauMeHbIlIee sHadyeHus | [IpakTnyeckoe 3ansTue Ne 27 HaxoxaeHue HanOOIbIIET0 U HAMMEHBIIIETO 3HAYeHU I
byHKIIIN byHKIUH
Tema 7.10 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKAHUE (COdep:KaHMe MPHUKJIATHOIO
Haxoxxnenue MOIYJIs1)

ONTUMAJIBHOIO pe3ynbTaTa
C MOMONIBIO IPOU3BOJHON B
MIPaKTHYECKUX 3a/1a9ax

IIpakTHyeckoe 3anaTHe Ne 28 IIpuMeHeHre TPOU3BOJHOM TMpPU PELICHHUH
MPUKJIAHBIX 3a/1a4

Tema 7.11
Pewenne 3a7ad4.
[IpousBonnas QyHkMH, ee

Copepxanne yaueOHOT0 MaTepuana

Kontpoabnass pabdora Ne 7 @opmynsl u mnpaBwia IudepeHIupOoBaHHUs.
HccnenoBanme ¢GyHKIMI ¢ MOMOIIBIO Mpou3BogHOW. Hambomnbiiee u HamMeHbIee
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IPUMEHEHNE 3Ha4eHUs1 QYHKIUU
Pa3pnean 8. 20 OK-01,
IlepBoobGpa3nas pyHkuuM, OK-02,
ee IpUMeHeHHe OK-03,
Tewma 8.1 Coneprxkanne y4eOHOT0 MaTepuasia OK-04,
[lepBooOpa3znas ¢yHkuuu. | IloHSTHE HHTErPHUPOBAHHS. Pemenne 3amau Ha cBs3b IepBooOpa3HONl U ee 2 OK-05,
IIpaBuna HaXO0XXJICHHUS | IPOU3BOIHOM, BBIUKCIIEHUE epBoOOpazHOI JIniE: JAHHOU G yHKITIH. OK:-06,
1IEpBOOOPA3HBIX (KOMOMHMPOBAHHOE 3aHATHE) OK-07
Tabnuma ¢GopMyn JuUls HaxXOXKIAEHUS TE€PBOOOpasHBIX.  [IpaBWja BBIYMCIIECHHS 2 IIK 2.4
nepBooOpazHol (KOMOMHUPOBAHHOE 3aHSATHC)
Tema 8.2 Copep:xanue yueOHOTo MaTepuana
Heonpenenennslit IIpakTuyeckoe 3ansaTue Ne 29 HeonpeneneHHbIi HHTErpail 2
UHTErpaj
Tema 8.3 Coneprxanue yueOHOro Marepuasia
Omnpenenennblii uHTerpan. | [lostue  ompeaenéHHOro  MHTErpaa. ®opmyna Herlorona—  JleitOuuna 2
@opmysna  HerotoHa  — | (KOMOMHHPOBAHHOE 3aHSTHE)
JleitOHua. [Tnomans 3amaun, OpUBOJAIINE K IIOHATHIO OIIPEACICHHOIO HMHTErpajga — O BBIYMCICHUH 2
KPUBOJIMHEWHON TPAICIMU. | [JIOIIAAN KPUBOJIMHEHHOM Tpamenuu, O MepeMEelIeHHH TOYKHU. (KOMOMHHpPOBAHHOE
3aHATHE)
IIpakTnueckoe 3ansaTue Ne 30 ['eomMeTprueckuii CMbICI ONIPEIETICHHOIO HHTETpalla 2
Ou3nYecKuil CMBICI ONPEEIEHHOr0 UHTErpaja. (KOMOMHUPOBAHHOE 3aHATHUE) 2
Tema 8.4 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/AePkKAHUE (COodep:KaHMe MPHKJIAAHOIO
OmnpeneneHHbIl UHTErpal B | MOLYJIsl)
KU3HU IIpakTnyeckoe 3ansitue Ne 31 ['eoMeTpHUUECKHl CMBICI ONPENEIEHHOIO MHTErpaa. 2
®opmyna HetoToHa - Jleitbuuna.
IIpakTuyeckoe 3anaTue Ne 32 Pemienue 3agad Ha NPUMEHEHWE HMHTErpana s 2
BBIYHCIICHUS] PU3NYECKUX BETUYMH U TUIOMIA el
Tema 8.5 Coneprxanue yueOHOro MaTepuasa
Hnrerpansuoe ucuncnenne | KonrpoabHas padora Ne 8[lepBooOpa3Has (pyHKIMH, ee IPUMEHEHHE 2
Paznen 9 Ilpsimble m 18 OK-01,
IJIOCKOCTH B OK-02,
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NMPOCTPAHCTBE

Tema 9.1 Copepxanne yaeOHOTo MaTepuana

OcHoBHBIE nouatus | [Ipeamer crepeomerpun. OCHOBHBIC TMOHATHA (TOYKa, WpsMasi, IUIOCKOCTH,
CTEpEOMETPUH. MIPOCTPAHCTBO). OcHOBHBIE ~ aKCMOMBI  cTepeoMeTpuu.  llepecekarommecs,

Pacrionoxxenne mnpsAMBIX U
IUIOCKOCTEHN

napajuieNIbHbIe U CKpelIuBaroIuecs npsimbie. OCHOBHBIE TIPOCTPAHCTBEHHBIE (PUTYPBHI.
(KOMOMHUPOBAHHOE 3aHSTHUE)

Tema 9.2
[TapamiensHOCT  IPSIMBIX,
npsAMOM M IUJIOCKOCTH,

Coneprkanue y4eOHOro MaTepHuania

[Tapanmnensubie mpsiMass W 1IockocTh. Ompenenenue. Ilpusnak. CsoiictBa (C
nokasarenbcTBoM). [lapamnensubie miockoctu. Onpenenenue. [Ipusnak. CBoiicTBa (¢

MJIOCKOCTEH JI0Ka3aTeJIbCTBOM). (KOMOMHUPOBAHHOE 3aHATHUE)
[Mapannenenunen u ero snemeHThl.  llocTpoenue ceuenuil. Pemenune 3amau.
(KOMOMHUPOBAHHOE 3aHSTHUE)
Tetpasap u ero 37eMeHThI(KOMOMHUPOBAHHOE 3aHATHE)

Tema 9.3 Coneprxanue yueOHOro MaTepuasia

[TeprieHIUKYISIPHOCTH [Mepnienmukymnsipabie  mpsiMble.  [lapamienpHble MpsSMbIe, MEPHCHIUKYISPHBIE K

HPSIMBIX, IPSMOMN U
IIJIOCKOCTH, INIOCKOCTEN

IIJIOCKOCTH. ITpusHak MIEPIEHIUKYJIIPHOCTH npsSMOi U
IlepnenukynspHble MI0CKOCTH. [IpU3HaK NepNEHANKYIISIPHOCTH IIJIOCKOCTEH.

Paccrostnust B mpocTpaHCcTBe (KOMOMHUPOBAHHOE 3aHSTHE)

IIJIOCKOCTH.

Tema 9.4 Coneprxanne yueOHOT0 MaTepuasia
Teopema 0 TPeX | Ylepnenmuxyasp u HakioHHas. Teopema O TpeX MEPICHAUKYISPAax. YTOI MEXITy
HNEPICHAUKYJIIsSIpax o

CPHCHIMKYIApA MPSIMOM U TUIOCKOCTHIO. YTOJ MEXKIY TIIOCKOCTIMU (KOMOMHHUPOBAHHOE 3aHSITHE)
Tema 9.5 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lepP:KaHUe (CoAep:KaHue NPHUKJIATHOIO
[TapannensHele, MOIYJIs1)
NepHEHIUKYISIPHBIE, IpakTuyeckoe 3ansitue Ne 33 IlepneHAuKyIIpHOCTh MPSMOM MU TUIOCKOCTH,

CKpCIIUBAIOIHECH PAMBIC

napajJlsiICJIbHOCTb JB OPAMBIX NCPHNCHAUKYIIAPHBIX IIJIOCKOCTH,
3

MEePIEHANKYISIPHOCTD TIIOCKOCTEMN

IIpakTuyeckoe 3ausiTue Ne 34 Ckpenyparomuyecs npsmbie

Tema 9.6
Pewenne 3anau. IIpsamsle u
IIJIOCKOCTH B IIPOCTPAHCTBE

Coneprxanue yaeOHOTO MaTepraa

KonTtpoabHnasi padora Ne 9 PacnionoxeHnue npsMbIX U MJIOCKOCTEN B MPOCTPAHCTBE.
[lepneHIUKYISPHOCTh U MapajlIENbHOCTh MPAMBIX U IUI0cKOcTe. CKpelmyBaromuecs

OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.4
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IIpsIMBIE

Pa3nen 10. Koopaunarsl u 12 OK-01,

BEKTOPBI OK-02,

Tema 10.1 Conepskanue yuebGHOro MaTepuana OK-03,

/lexapTOBH KOOPJMHATEI B IpakTuyeckoe 3ansatue Ne 35 JlekapTOBbl KOOpPAMHATBI B MPOCTPAHCTBE. 2 OK:-04,

MpOCTpaHCTBE. - Paccrodnme [Ipocreiimume 3a1a4u B KOOpAUHATAX. OK-05,

MEXIYy JBYMS TOYKaMH. OK:-06,

KoopauHats! cepeMHbI OK-07

OTpe3Ka IIK 2.4

Tema 10.2 Coneprxkanne yueOHOro Matepuasia OK-01,

BekTopeI B IPOCTPaHCTBE. BexkTops! B npoctpancTBe. CloKeHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHME BEKTOpA 2 OK-02,

Yrom MEKIy BEKTOPAMH. | Lo ypere. Kowmmnanapueie BekTopbl. PaznoskeHue BeKTopa 1o TpeM HEKOMIUIaHApHBIM OK-03,

Cxanaproe  pousBeAcHie BEKTOpaM. YpaBHEHHUE IJIOCKOCTH. (KOMOMHHUPOBAHHOE 3aHSTHUE) OK-04,

BEKTOPOB OK-05,

OK-06,

IIpakTnueckoe 3ansitue Ne 36 Koopnunatel Bektopa, CkansipHOE NPOU3BEICHHE 2 OK-07
BEKTOPOB, YTOJI MEKIY BEKTOpaMH, YroJl MEX1y MPSIMON U MJIOCKOCTBIO, YTOJI MEXAY IIK 2.4
IJIOCKOCTSIMH.

Tema 10.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKaHUe (COomep:KaHue TPHKJIATHOIO

IIpakTuko- MO/YJIst)

opueHtupoBanHble 3anauu | [IpakTuyeckoe 3ansaTue Ne 37 KoopauHaTHas TIIOCKOCTh. BeIuncienue paccTostHun 2

Ha KOOPJAWHATHOMW | U IIJIOMIAAel Ha IIJIOCKOCTH.

MJIOCKOCTH KonmuuecTBeHHbIE pacueThl (KOMOMHUPOBAHHOE 3aHSTHE) 2

Tema 10.4 Coneprxanue yueOHOro MaTepuasa

Pewenne 3ama4. | Kourponbnasa padora Ne 10/lexapToBbl KOOpAMHATHI B MPOCTpPAaHCTBE. BeKTOpHI B 2

KOOp,Z[I/IHaTBI H BCKTOPLI

npoctpaHcTBe. ClI0O)KEHHE U BBIYMTAHHME BEKTOPOB. YMHO)KEHHE BEKTOpa Ha 4YHCIIO.
Kommnanapueie BexTopsl. CkansipHOe MpOU3BEIeHHE BEKTOPOB. PaznojkeHne BeKTopa
[0 TpeM HEKOMIUIaHApHbIM BekTopaM. [Ipocreiiiime 3amaun B KOOpAMHATAX.
Koopaunatsl BeKTOpa, pacCTOSHUE MEXYy TOUKaMH, KOOPJIUHATHI CEpEANHbI OTPE3Ka,
CKaJSIpHOE TPOM3BEIEHHWE BEKTOPOB B KOOPJMHATAX, YOl MEXAY BEKTOpPaMH, Yroj
MEXY IPSAMOI U INIOCKOCTBIO, YTOJI MEXY MIIOCKOCTSIMH
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Paznen 11. 44

MHororpaHHuKu

Tema 11.1 Copepxanne yaeOHOT0 MaTepuana

Bepmmnbl, pebpa, rpanu | [lonstue MHOrorpaHHuka. Ero simeMeHTHI: BepiiuHbI, peOpa, rpanu. JluaroHans. 2

MHOT'OTpaHHMKA Ceuenue. Brlnmykiible U HEBBIITYKIJIbIE MHOTOTPaHHUKU (KOMOMHHPOBAHHOE 3aHSTHUE)

Tema 11.2 Coneprxkanne y4eOHOT0 MaTepuaia

IIpusma, ee cocrasusaromue, | [lonstue npusmel. Ee ocHoBaHus u OokoBbie rpaHu. Breicota mpusmebl. [Ipsmas u 2

CEYCHHUE. IIpsmas U | HaKJIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenne (KOMOMHUPOBAHHOE 3aHSTHUE)

MpaBUIbHAS IIPU3MEI IpakTuyeckoe 3anaTue Ne38 Pemienue 3amau o reme «llpuzmay 2

Tema 11.3 Copep:xanue yueOHOro MaTepuana

[Tapannenenunen, Ky0. | [Tapamienenumesn, CBOHCTBA MPIMOYTOJIBHOTO Hapaiiesenuneaa, kyo. Ceuenue kyba, 2

Ceuenue Ky0Oa, | mapamienenumena (KOMOMHUPOBAHHOE 3aHSTHE)

napasuiesenumnesia

Tema 11.4 Coneprxkanne yueOHOro MaTepuasia

[Inpamuna, ee | [IpakTuyeckoe 3anaTue Ne 39 Ilupamuna u ee snemeHThl. CeueHHWE MUPAMUIBI. 2

COCTaBJIAIONIME,  Ce4yeHHe. | [IpaBuibHas HpamMua.

IMpaBusbHast nupamMuia. | YcedeHHas nupamuaa (KOMOWHHPOBAHHOE 3aHSTHUE) 2

VYcedeHHas nupamMua

Tema 11.5 Coneprxanue yueOHOro MaTepuana

CummeTtpust B KkyOe, | CHMMETpUST OTHOCHTEJIBHO TOYKH, NPAMOM, TuiockocTH. Cummerpuss B KyoOe, 2

napajuleNienuIese, MprusMe, | napaienenumnee, npusmMe, nupamuze (KOMOMHUPOBAHHOE 3aHSTHE)

nUpaMue

Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaHUe (Coaep:KaHHe TPHKJIATHOIO

[IpuMepel cuMMETpUil B | MOAYJIsl)

npodeccun IIpakTnuyeckoe 3ansaTHe Ne 40 Cummerpus B MpHUpOJE, apXUTEKType, TEXHUKE, B 2
ObITY

Tema 11.7 Coneprxanne yueOHOTO MaTepraa

[IpaBunbHBIE IIpakTnueckoe 3ansitue Ne 41 [lonstue npaBUJIbHOTO MHOrorpaHHuka. CBoiicTBa 2

MHOTOTPaHHMKH, UX | MpaBUIbHBIX MHOTOTPAHHUKOB

CBOMCTBA

Tema 11.8 Coneprxanue yueOHOro MaTepuaa

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.4
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Hwmnap, ero
cocraBistronue. Ceuenne
LUIMHApa

Hunuaap u ero snemeHtsl. CedyeHne NWIMHJIpa (IAapajuIeIbHOE OCHOBAHMIO M OCH).
Pa3Beprka nmimHapa (KOMOMHUPOBAHHOE 3aHSTHE)

Permrenue 3anau mo teme «l{umuHap» (KOMOMHUPOBAHHOE 3aHSTHE)

Tema 11.9
Konyec, ero cocrassromue.
CeueHue KoHyca

IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/ep:KaHue (CoAep:KaHMe TPHUKJIIATHOTO
MOYJIs1)

Konyc u ero snementsl. CeyeHne KoHyca (MapajuiebHOe OCHOBAHHIO M IIPOXOJsIIEe
4yepe3 BEpIIMHY), KOHHUYECKHE CceuyeHusi. Pa3BepTka KoHyca(KOMOMHHPOBAHHOE
3aHSTHE)

IIpakTuyeckoe 3ansaTue Ne 42 Pemenue 3a1a4 no reme «Konyc»

Tema 11.10 Copep:xanue yueOHOT0o MaTepuana

VYceuenHslit KOHYC. | YceueHHbll KoHyc. Ero oOpasyroomas u BbicoTa. CeueHHE YCEYEHHOIO KOHyca
CeueHnue YCEYEHHOI0 | (KOMOMHUPOBAHHOE 3aHSTHE)

KOHYca

Tema 11.11 Coneprxkanue yueOHOro Matepuasia

Hlap u cdepa, ux ceyeHus

Hlap u cdepa. Bzanmuoe pacnonoxenue chepsl u miaockoctu. Ceuenue mapa, chepbl
(KOMOMHUPOBaHHOE 3aHSATHE)

Tema 11.12

Ilonarue o0 obOveme Tena.
OTHolIEHHE 00bEMOB
MOJOOHBIX TEN

Copep:xanue yueOHOTO MaTepuana

[Tonsstue 06 oO0beme Tema. OOBeM Kyba W TPSIMOYTOJBHOTO MapajuiefenuIe/a.
(KOMOMHMPOBAaHHOE 3aHATHE)

O6beM nmpu3Mbl U HWIMHAPA. OTHOLIEHHE 00bEMOB MTOI00HBIX TeJ.(KOMOMHUPOBAHHOE
3aHSATHE)

Tema 11.13
O0BeMBI u IO A
MTOBEPXHOCTEHN TeI

Copep:xanne yueOHOTO MaTepuana

O6beMbl mupamuabl U KoHyca. OObeM mmrapa. Ilmomanum moBepxXHOCTEH Ten
(KOMOMHHPOBAHHOE 3aHATHE)

Tema 11.14

KombOunanuu
MHOTOTPAaHHHKOB W Tell
BpalleHus

Conepxkanue yaeOHOro MaTepuaia

IIpakTnyeckoe 3ansiTue Ne44 KoMOMHAIIMK T€OMETPUUYECKHUX TET

Tema 11.15

IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/ep:KaHHue (CoAep:KaHMe TPHUKJIIATHOTO
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I'eomerpuueckue MO/LyJIst)
KOMOUHAILMK Ha IpakTUKe | Mcrmoip30BaHHEe KOMOWHAIMH MHOTOTPAHHHKOB W TNl BpAlICHHS B IPAKTHKO- 2
OpPHEHTHPOBAHHBIX 3a/a4aX (KOMOMHHPOBAHHOE 3aHSTHE)
IIpakTuyeckoe 3ansaTue Ne 45 PemeHune reoMeTpuyecKuX 3a/ad Ha  KOMOHWHAITHI 2
MHOTI'OI'PaHHHUKOB
Tema 11.16 Coneprxkanne y4eOHOT0 MaTepuaia
Pewenne 3a1a4. | KourpouabsHas padora Ne 11 OObembl U II0Ma M NOBEPXHOCTH MHOTOIPAaHHUKOB U 2
MHOTOrpaHHMKM ¥ Tella | TeJ BpalleHHs
BpallleHus
Paszgen 12. 10 OK-01,
MHokecTBa. JJIeMEHTHI OK-02,
Teopum rpagos OK-03,
Tema 12.1 Copepxanue yueOHOro MaTepuana OK-04,
MHoxecTBa [Tonstue muoxectBa. [logmHoxkecTBO. Onepanuu ¢ MHOKeCTBAMU(KOMOMHUPOBAHHOE 2 OK-05,
3aHATHE) OK-06,
Tema 12.2 IIpodeccuonanbHO-OpHEeHTHPOBAHHOE coOepkaHue (co/ep:KaHue TPHUKJIATHOIO OK-07
Orepanyy ¢ MHOKECTBAMH | MOLYJIs1) IIK 2.4
IIpakTnyeckoe 3anaTne Ne 46 Onepanuu ¢ MHOXecTBamMH. PelneHue NmpuKIagHbIX 2
3a1a4
Tema 12.3 Coneprxanne yueOHOT0 MaTepuana
I'padwr [Tonstue rpada. Ces3ubIi Tpad, nepeBo, UK rpad Ha TIOCKOCTH(KOMOMHHPOBAHHOE 2
3aHSTHE)
IIpakTnyeckas padora Ne 47 CocrapneHue rpada 1o ycioBHIO 33/1a41 2
Tema 12.4 Coneprxanue yueOHOro MaTepuasa
Pewenne 3a1a4. | KonurpoabHasa padora Ne 12 Onepauuu ¢ MHOkecTBaMH. ONMCaHUE pPEATbHBIX 2
MmuoxectBa, I'pagpl M HMX | cuTyarmii ¢ MOMOIIbIO MHOXeCTB. [IpuMeHeHre rpadoB K pelIeHUIo 3a1a4
pUMEHEHHE
Pazpen 13. DJjeMeHTHI 22 OK-01,
KOMOMHATOPUKH, OK-02,
CTATHCTUKH W  TeOpHH OK-03,
BEpPOSATHOCTE OK-04,
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Tema 13.1 Copepxanne yaueOHOT0 MaTepuana
OcHoBHBIE nonsarusa | [lpakrnyeckoe 3ansitue Ne 48 IlepectaHoBKHM, pa3MelICHHUs, COYETAHUA.
KOMOMHATOPHUKHU (KOMOMHHMPOBAHHOE 3aHSTHE)
PerieHre KOMOMHATOPHBIX 33724 (KOMOMHHUPOBAHHOE 3aHSTHE)
Tema 13.2 Copepxanne yaeOHOT0 MaTepuana
CoOpiTHE, BEPOATHOCTb | COBMECTHBIE M HECOBMECTHBIE COOBITHS. YCIOBHAs BEPOSITHOCTh. 3aBUCUMBIC U

coObiTus.  ClokeHue u
YMHOKEHHE BEPOSTHOCTEN

HE3aBUCHMBbIC COOBITHS. (KOMOMHUPOBAHHOE 3aHSTHUE)

IIpakTuyeckoe 3ansaTue Ne 49 TeopeMbl 0 BEPOATHOCTH CyMMbI COOBITUN. TeopeMbl 0
BEPOATHOCTH NMPOU3BEACHUS COOBITHIA.

Pemenue 3a1au Ha HaXOXKJICHUE BCPOATHOCTH COOBITHS (KOM6I/IHI/IpOBaHHOG 3aH$ITI/Ie)

Tema 13.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE coOAepkaHue (co/ep:KaHue TPHUKJIATHOIO

BepositHOCTB B | MOAYJIA)

podhecCHOHATBHBIX IpakTuyeckoe 3ansaTe Ne 50 OTtHocuTenbHas 4YacTOTa COOBITHS, CBOHCTBO €€

3ajadax ycroiunBocTd. CTaTHCTHYECKOE oIpenesneHue BeposATHOCTH. OLleHKa BEpOSITHOCTH
COOBITHS

Tema 13.4 Coneprxanue yueOHOro MaTepuasa

JuckperHas ciyyaiiHas | Bunel cmydaiiHeix BenmuunH. OmpeneneHne JUCKPEeTHON CIy4ailHOW BEeJTHMYWHBL. 3aKOH

BEJIMYNHA, 3aKOH €€ | pacrpenenaeHus TMCKPeTHON CiIy4aiiHON BeIUYUHBI. (KOMOMHUPOBAHHOE 3aHITHE)

pactpeneeHus IIpakTnueckoe 3ansitue Ne 51 YucnoBble XapaKTepUCTHKU TUCKPETHOM Cily4yailHOH
BEJTMYHHBI

Tema 13.5 Coneprxanue yueOHOro MaTepuana

3agaun  MaTeMaTHUYECKOI
CTaTUCTHUKHA

IIpakTnueckoe 3anaTue Ne 52 Bapuanvonnslii psag. [lonuron yactor u rucrorpamma.
CraTucTuueckue XapakTepUCTUKH psAla HAOII0JaeMbIX JTaHHBIX

Tema 13.6
Cocrasiieaie TaOIUIl ©
JrarpaMM Ha IIPaKTHUKE

IIpodeccnona/ibHO-OPHEHTHPOBAHHOE COAEpPKaAHHE (coAepKaHMe NPHUKJIATHOIO
MO/1YJIfA)

IIpakTnuyeckoe 3ansaTue Ne 53 IlepBuunas 00paboTKa CTATUCTHUECKUX JAaHHBIX.
I'papuueckoe ux  mpencrtaBieHue. HaxoxaeHue — CpeHHX  XapaKTEpPHUCTHUK,
Ha0JII01aeMBIX TaHHBIX(KOMOMHUPOBAHHOE 3aHSTHUE)

OK-05,
OK:-06,
OK-07
IIK 2.4

Tema 13.7
Penrenue 3amau. DieMeHTEI
KOMOWHATOPHKH,

Copepxanne yaueOHOT0 MaTepuana

Koutpoabnas padora Ne 13Dmementsl komOunatopuku. CoOBITHE, BEPOSTHOCTH
coObITus. CrioKeHUE M YMHOKXEHUE BEPOSITHOCTEH
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CTaTUCTHKH M TEOpUHU
BEPOATHOCTEMN
Pa3znen 14. YpaBHeHus mn 28
HepaBeHCTBA
Tema 14.1 Coneprxkanue y4eOHOT0 MaTepuaia
PaBHOCHIIBHOCTH PaBHocunbHOCTh ypaBHeHUH U HepaBeHCTB. Ompenenenus. OCHOBHBIE TEOPEMBI 2
YPAaBHEHMH M HEPABEHCTB. | paBHOCHIBHBIX IEpPEXo0/laX B ypaBHEHHSIX W HepaBeHCTBax. OOIIMe METOABI pelIeHuUs
OO61re MeTo bl pelreHus YpaBHEHMH: METOJ pa3joKEHUs Ha MHOXHUTEIU, METOJ BBEICHUS HOBOU
nepeMeHHONH(KOMOMHUPOBAHHOE 3aHATHE)
IIpakTnueckoe 3ansaTue Ne 54 Pemienue ypaBHEHUI pa3TUYHBIMU 2
criocobamu(KOMOMHUPOBAHHOE 3aHSTHUE)
Ilepexon oT paBeHcTBa (YHKIUH K PpaBEHCTBY apryMEHTOB JJisi MOHOTOHHBIX 2
byHkui, QyHKIHOHAIBHO-TpaduUecKii MeTo1 (KOMOMHUPOBAHHOE 3aHATHUE)
Tema 14.2 Coneprxkanne yueOHOro Matepuasia
I'paduueckuit metTox | [IpakTnueckoe 3ansaTHe Ne 55 OOume MeToabl pelIeHUs] HEPABEHCTB: MEPEXO0J OT 2
pelIeHus YPaBHEHHMH, | CpaBHEHHSI 3HAUCHUH (QYHKIMH K CPAaBHEHUIO 3HAYCHUN apryMEHTOB IS MOHOTOHHBIX
HEPaBEHCTB (GyHKIUH, METO/I UHTEPBAJIOB
I'paduueckuii MeTo]1 perieHust ypaBHEHUH U HepaBeHCTB(KOMOMHUPOBAHHOE 3aHSATHE) 2
Tema 14.3 Coneprxanne yueOHOT0 MaTepuasia
YpaBHEHHSI M HEPABEHCTBA | OmpeseNieHne MOIY/Is. PackphITHE MOIYIS TI0 ONpeIeeH 0. IIpocTeiinme ypaBHeHUs 2
€ MOAyIEM Y HEpaBeHCTBA C MOJlyJieM. (KOMOMHUPOBAHHOE 3aHATHUE)
IIpakTnueckoe 3ansiTMe Ne 56 IIpuMmeHeHHe paBHOCWIBHBIX IE€PEXOJOB B 2
OIpeJIeIEHHBIX TUIaX YPaBHEHUH 1 HEPABEHCTB
Tema 14.4 Coneprxanne yueOHOTO MaTepuaa
VYpaBHEHUs M HEpaBEHCTBA | 3HAKOMCTBO  C  mapameTpoM.  llpocreiiime  ypaBHEHHUST ¢ TapaMeTpoM 2
C IapaMeTpaMu (KOMOMHHPOBAHHOE 3aHSTHE)
Tema 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaHUe (Coaep:KaHHe TPHKJIATHOIO
CocraBieHHE U pELICHHUE | MOIYJISA)
npo(ecCHOHANBHBIX  3a7ad
C IOMOIIBIO YPaBHEHUM Pemenue TekCTOBBIX 3a/1a4 Ha JBIKEHHE (KOMOWHUPOBAHHOE 3aHSTHE) 2
Pemrenne TeKCTOBBIX 3a71a4 Ha CMECHU U CILJIaBbl (KOMOMHUPOBAHHOE 3aHSTHE) 2

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IIK 2.4
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Pemienue TekcTOBBIX 33a4 Ha pabOTy(KOMOMHUPOBAHHOE 3aHSATHUE) 2
IpakTuyeckoe 3ansaTHe Ne 57 Pemenue TEKCTOBBIX 3a7ad MpodeccHOHATBLHOTO 2
coziepkanus (KOMOMHUPOBAHHOE 3aHSTHE)
Tema 14.6 Coneprxkanue y4eOHOT0 MaTepuasia
Pemenue 3ana4. | KonTpoabHast padora Ne 14 OOmme MeTO[bl pPElICHUS YpaBHEHHWW W HEPABEHCTB 2
VYpaBHEHUs U HEPABEHCTBA
2 cemecTp 204
Bceero: 306

IIpome:xxyTouHasi arTecTanusi - 3k3amMeH 1 u 2 cemectp
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI YYEFHOM TUCIHATLIMHBI
3.1 TpeGoBaHNsi K MUHUMAJBLHOMY MATEPHAIBLHO-TEXHUYECKOMY 00ecredeHn 0

YueOHast ayauTOopusi JIsl TNPOBeJeHHMs 3aHATHH BceX BHAOB, NPelyCMOTPEHHBIX
o0pa3oBartenbHON nporpammoit Ne 2211 «MaremaTuka»

O6opynoBanue:

-CTOJI YYEHUYECKuH - 15 miT.,

- ¢ty - 30 .

- cTOJI Impernoaasarens — 1 mrT.,

- CTyJ npenoaaBaTens — 1 mr.,

- mKad OJTHOCTBOPYATHIH - 1 mIT.,
- mKad-cremiax — 1 mr.
TexHuueckue cpeacTBa 00ydeHHUs:
- KOMIIbIOTEp B cOope — 1 miT.,

- TeJIeBU30p — | mmiT.

Harnsansie yueOHbie TOCOOUS — TUTAKAThI MO JUCHUILINHE «MaTteMaTuka

Hepeqeﬂb JIMIHCH3UOHHOI'O " CBOﬁOIIHO pacipocrpaHnsieMoro NMporpaMMHoOro
odecrevyeHus :

MSWindows 7

MSOffice 2013

Kaspersky Endpoint Security for Windows

Yandex Browser (GNU Lesser General Public License)

7-zip (GNUGPL)

UnrealCommander (GNUGPL)

IIpu u3yyeHum JMCUMILIMHBI B GopMaTe 3JIeKTPOHHOI0 O0y4YeHHSI ¢ HCIOJIb30BAHHEM

A0T

3.2. UupopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

Jns peanusanuu nporpammbl OuOIMOTEYHBINH (PoHA 00pa30BaTENbHOW OpraHU3alMH UMEET
NeyaTHbIE W/WIM JIEKTPOHHbIE 00pa3oBaTelibHbIE U MH()OPMAIMOHHBIE PECYPCHI, HCIOIb3yeMble B
00pa3oBaTeNTLHOM IpOIIecCe.

IlepeyeHb peKOMeHAYeMbIX Y4YeOHBIX W3JaHUMH, JAONOJHHMTEIbHOH JHTEpaTyphl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIHOTEYHOTO oHAA:

3.2.1.0cHOBHBIC HCTOYHHKH:
1. Amumor IIA., Komsrua FO.M., TkauéBa M.B. u ap. Maremaruka: anrebpa W Hauana
MaTeMaTUYeCKOro aHalin3a, reoMeTpus. Anredpa M Hayajda maremaTudeckoro anamm3a 10-11
KJIacChl: yueO. Juisi 00meoOpa3oBaT. opranu3aiuii: 0a30Belii U yriyOneHHbIH ypoBHH.- 10 —€ u3m. —
M.: AO "UznarensctBo "[Ipocemenue", 2022.-463 c.
2. Aranacsa JI.C., Byry3zoB B.®., Kamommes C.b. m np. Maremartmka: anrebpa W Hadaia
MaTeMaTHYeCcKoro aHanusa, reomerpus. ['eomerpust (6a3oBblii M yriyoneHHsli ypoHu) 10-11
KJ1acchl: yueb. s 001meo0pa3oBaT. opraHu3anuii: 6a30BeIid M yriryOneHHbIH ypoBHH.- 10 — u3n. —
M.: AO "UzparensctBo "lIpocBenienune"”, 2022.- 287 c.

3.2.2.J/lono/IHUTEIbHbIE HCTOYHUKMH
3. Koznos B.B. Maremaruka: anrebpa U Hadajga MaTeMaTHUYECKOIO aHajIu3a, T€OMETPHs: Y4eOHUK
g 10 knacca . bazoBeiii u yriny6nénnbiii yposau / B.B. Kosnos, A.A. Hukutun. - Mocksa :
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Pycckoe  cmoBo,  2020. - 464 c. - ISBN  978-5-533-00359-9. -  URL:

https://ibooks.ru/bookshelf/374152/reading (nara obpamenus: 05.05.2023). - TekcT: 3MEKTPOHHBII.

4. KosnoB B.B. Maremaruka: anrebpa u Hadajga MaTreMaTHYCCKOTO aHAN3a, TEOMETPHsI: YIeOHHUK

mis 11 xmacca . bazoBwiid u yriyOnénnsiii yposau / B.B. Koznos, A.A. Huxkutun. - Mocksa :

Pycckoe  cmoBo, 2020. - 464 c¢. - ISBN  978-5-533-00274-5. - URL:

https://ibooks.ru/bookshelf/374166/reading (nara oopamienus: 05.05.2023). - TeKkcT: 2JIeKTPOHHBIH.
3.2.3.IlepuoanyecKkue u31aHus:

3.2.4.11epevyennb mnpodecCHOHATBHBLIX 0a3 JAHHBIX M HH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM:

1. Opd  OpPraHMW3allik  JUCTAHIIMOHHOTO OOYYCHHS HCIIOJIb3YIOTCS  3JICKTPOHHBIC
wiatpopmer: Zoom, Moodle

2. Enunas xosmtekuus mudpoBbix oOpaszoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru / - TekcT: JIEKTPOHHBIH.

3. Nudopmanmonnas cucrema «EauHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM Pecypcamy. -
URL: http://window.edu.ru / - TekcT: 3J1eKTpOHHBIN.

4. Hayunas snexkrponnas 6ubmuoreka (HOB). - URL: http://www.elibrary.ru / - Tekcr:

JJIEKTPOHHBIN.

5. OTkpeIThIE  KOIemk. Maremaruka. - URL: https://mathematics.ru / - Teker:
JJIEKTPOHHBIN.

6. [ToBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / - Texkcrt:
JJIEKTPOHHBIN.

7. http://e.lanbook.com/DnekTponnas oubimorevnas cucrema Jlanp

8. https://www.book.ru/ Dnekrponnas OMOIHOTEUHAS CHCTEMA
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEFHOM JJUCIUTLJIMHBI

KoHTpons # oOIEHKa pe3ylbTaTOB OCBOEHHUS O0IIE00pa3oBaTENbHON  AMCIUTUIMHBI
PacKpbIBalOTCS 4Yepe3 AMCHUILTMHAPHBIC PE3Yy/bTaThl, HANpPaBJICHHbIE HAa (OpPMHUpPOBAaHUE OOIIMX
KOMIIETEHIIM 10 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTepuania.

[TpomexyTouHas arrectanus B popMe dK3aMeHa.

pEeIICHUA 3aJa4

15,16

P7,Temn 7.1,7.2,7.3,7.4, 7.5,
7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 I1-o/c,
7.11

Pa3zpgen/Tema THI OLIeHOYHBIX
Oomasi/npodeccuoHanbHast MepOonpusiTUs
KOMIIETE€HI S
OK 01. Beibupats criocoOsr P1,Temal.1,1.2,1.3 I-o/c®, 1.4, TectupoBanue

VYcerHblit onpoc

npodeCcCuOHAITBHON P2, Tembr 2.1,2.2,2.3,2.4,2.5 MaremaTruueckui
TPUMEHUTETBHO P4, Temr1 4.1, 4.2, 4.3 I1-0/c, 4.4, WHauBuayaibHas
K pa3JIMYHBIM KOHTEKCTaM 4.5,4.6 II-o/c, 4.7 CaMOCTOSITeITbHAS
P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 aGoTa
5.7 11-0/c, 5.8, 5.9, 5.10, 5.11 P
[IpencraBinenue
P 6, Temn1 6.1, 6.2 pe3yIbTaToB

MPAKTHYECKUX padboT
3aiuTa TBOPUECKUX

pabor
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 3
aluTa
P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 TI-
0/c. 9.6 WHIUBUIYaJIbHBIX
’ MIPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,
10.4

KonTponbnas padbora

Brimonxnenue

P11, Temsr 11.1,11.2,11.3,11.4, 9K3aMEHAIIMOHHBIX

11.5,11.6, 11.7 IT-0/c,11.8,11.9, 3aJaHuN

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14,11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 02. Ucnons30Bath P1,Temal.1,1.2,1.3 -o/c*, 1.4, TectupoBanue
COBpPEMEHHBIE CPE/ICTBA 15,16 VeTHBIH ompoc
HOMCKa, aHaINu3a U P2, Temn 2.1,2.2,2.3,2.4,2.5 MareMaTudeckuit
MHTEpHpeTanun P 3, Temsr 3.1,3.2,3.3,3.4 JTUKTaHT
MHGOpMAITHH, T P4, Tems 4.1, 4.2, 4.3 TI-o/c, 4.4, VHauBHIyaTbHas
MH(OPMAaIOHHEIE 4.5,4.6 IT-o/c, 4.7 CaMOCTOATETbHAs

P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6
TEXHOJIOTHH JIJIS paborta
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BBITIOJIHCHUA 3aJa4
npodeccnoHaTbHOMI
JeSITEIIBHOCTH

5.71I-0/c,5.8,5.9,5.10, 5.11

P 6, Temn1 6.1, 6.2

P7, Temnr 7.1,7.2,7.3,74,7.5,

7.6, 7.7 11-0/c, 7.8, 7.9, 7.10 IT-o/c,
7.11

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5 II-
o/c, 9.6

P 10, Temst 10.1, 10.2, 10.3 II-o/c,

IIpencrasinenue
pe3yabTaToB
IPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabort

3amura
UH/IMBUYaJIbHBIX
IPOEKTOB
KonTponbnas padora

10.4 Beinonnenue
’K3aMEHAIIMOHHBIX

P11, Temsr 11.1,11.2,11.3,11.4, S

11.5,11.6,11.7 I1-0/c,11.8,11.9,

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IlitanupoBats u P1,Temal.1,1.2,1.3 H-o/c5, 1.4, TectupoBanue
peanu3oBbiBaTh cooctBennoe | 1.5, 1.6 YcTHBIN onpoc
npodeccuoHanbHOE U P2, Tembr 2.1,2.2,2.3,2.4,2.5 Maremarudeckuii
JUYHOCTHOE Pa3BUTHE, P 3, Temnr 3.1,3.2,3.3,34 JIIUKTAHT
HpeANPUHUMATETBCKYIO P4, Temsr 4.1, 4.2, 4.3 I-o/c, 4.4, WuauBuayanbHas
JEATETbHOCTD B 4.5, 4.6 Il-o/c, 4.7 CaMOCTOSITENTbHAS
npodeccHonaTbHOI chepe, P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6 paGora

5.7 IT-o/c, 5.8, 5.9, 5.10, 5.11
UCIIOJIb30BATh 3HAHUS 110 I[Mpencrasnenne
¢unancosoii rpamotHoct B | P 6, Temsr 6.1, 6.2 PE3yIBTaTOB

PAa3JIMIHBIX ) KU3HCHHBIX

CUTYyalusiIxX

P7,Temst 7.1,7.2,7.3,7.4,7.5,

7.6, 7.7 11-0/c, 7.8, 7.9, 7.10 IT-o/c,
7.11

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temn! 9.1, 9.2, 9.3, 94, 9.5 II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,
10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 T-0/c,11.8,11.9,
11.10 TT-o/c, 11.11, 11.12, 11.13,
11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 TT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

MPAKTHYECKHUX padoT
3amura TBOPYECKUX
pabor

3ammra
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTponbnas padbora
Brmonaenne
9K3aMEHAIMOHHBIX
3aJaHuH
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14.5 I1-o/c, 14.6

OK 04. O¢dpexruBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 [T-0/c°, 1.4,
15,16

P2, Tems 2.1,2.2,2.3,2.42.5

P 3, Temsi 3.1, 3.2, 3.3, 3.4

P4, Temsi 4.1,4.2, 4.3 T1-o/c, 4.4,
4.5, 4.6 I1-o/c, 4.7

P 5, Temsr 5.1, 5.2,5.3,5.4,5.5,5.6
5.7 IT-o/c, 5.8, 5.9, 5.10, 5.11

P 6, Temn1 6.1, 6.2

P7, Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.711-0/c,7.8,7.9, 7.10 II-o/c,
7.11

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,
10.4

TectupoBanue
YeTHBII onpoc
Maremaruueckuit
JTUKTaHT
NunuBuayanbHas
CaMOCTOsITeNIbHAs
paborta
IIpencrasinenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

3amura
UH/IUBUAYaJIbHBIX
IPOEKTOB
KonTponbnas padora

Brmonaenne

P11, Temsr 11.1,11.2,11.3,11.4, 9K3aMEHAIIMOHHBIX

11.5,11.6,11.7 I1-0/c,11.8,11.9, 3aaHuN

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14,11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temsur 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasiTh P1,Temal.1,1.2,1.3 [-o/c’, 1.4, TectupoBanue
YCTHYIO U THCHMEHHYIO 1516 VCeTHBIH ompoc
KOMMYHHUKALHMIO Ha P2, Temn1 2.1,2.2,2.3,2.4,2.5 MareMaTHaecKuit
rOCYJapCTBEHHOM SI3bIKE P3,Temsr 3.1,3.2,3.3,3.4 JUKTAHT
Poccuiickoit ®eneparyn ¢ P4, Temer 4.1, 4.2, 4.3 I1-o/c, 4.4, WuauBuayanbHas
Y4ETOM 0COOEHHOCTEH 4.5,4.6 Il-o/c, 4.7 CaMOCTOSTEILHAS
COIMATEHOTO B KyTETYPHOTO P 5, Temsr 5.1, 5.2, 5.3,5.4,5.5,5.6 pa6ora

5.7 1I-0/c, 5.8,5.9,5.10, 5.11
KOHTEKCTa [IpencraBnenue

P 6, Temsl 61, 6.2 pe3yabpTaToB

P7, Temsr 7.1,7.2,7.3,74,7.5,

7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 I1-o/c,
7.11

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temn 9.1, 9.2, 9.3, 9.4, 9.5 TI-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,

NPaKTHYECKUX PadOT
3amuTa TBOPYECKUX
pabot

3amura
VHTUBHTyaJIbHBIX
MIPOEKTOB
KonTponbnas pabora
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10.4 Brinonnenue

P11, Temsr 11.1,11.2,11.3, 11.4, | XAMCHAIIOHIbX

11.5,11.6, 11.7 [-0/c,11.8,11.9, ajlatim

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14,11.15, 11.16, 11.17

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 06. IIposiBATH P1,Temal.1,1.2,1.3 [-o0/c®, 1.4, TecTupoBanue
IPaXKJIAHCKO- 15,16 VerHblii onpoc
MaTPUOTUIECKYIO TTO3UIIHIO, P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTruueckuit
JIEMOHCTPUPOBATH P 3, Temnr 3.1,3.2,3.3,34 JUKTaHT
OCO3HAaHHOE MOBEJICHHUE HA P4, Tembi 4.1, 4.2, 4.3 [T-o/c, 4.4, NuauBuyanbHas
OCHOBE TPaUITHOHHBIX 4.5,4.6 Il-o/c, 4.7 CaMOCTOSITeNIbHAs
P — P 5, Temnt 5.1, 5.2,5.3,5.4,5.5,5.6 paGorta

. 5.71I-0/c, 5.8,5.9,5.10, 5.11

[IEHHOCTEH, B TOM YHUCIIE C [IpencraBnenne
Y4E€TOM rapMOHU3aLUN P 6, Tems1 6.1, 6.2 pE3yIbTaTOB

MEXHALMOHAIbHBIX U
MEXPEIIUTUO3HBIX
OTHOLLUEHUH, IPUMEHATD
CTaHJapThl
AHTUKOPPYILIHOHHOTO
ITOBEJICHUS

P7, Tems1 7.1,7.2,7.3,74,7.5,

7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 I1-o/c,
7.11

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5

P 9, Temn: 9.1, 9.2, 9.3, 9.4, 9.5 II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-o/c,
10.4

NPaKTUYECKUX paboT
3aiuTa TBOPUECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
IIPOEKTOB
KonTponbnas padbora

Brimonnenue

P11, Temmr 11.1,11.2, 11.3, 11.4, 9K3aMEHAIIMOHHBIX

11.5,11.6,11.7 I1-0/c,11.8,11.9, 3aaHni

11.10 T-o/c, 11.11, 11.12, 11.13,

11.14,11.15, 11.16, 11.17

P 12, Temsr 12.1, 12.2, 12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
OK 07. CopneiicTBOBaTh P1,Temal.1,1.2,1.3 I-o0/c’, 1.4, TectupoBanue
COXPaHEHHUIO OKPYIKAIOIIEH 15,16 VeTHBIH ompoc
cpensl, pecypcocbepexenuto, | P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTuueckuii
MIPUMEHSTH 3HaHUSI 00 P 3, Tems 3.1,3.2,3.3,3.4 JTUKTaHT
W3MEHEHHHU KIIMMaTa, P4, Tembr 4.1,4.2, 4.3 1-o/c, 4.4, WuauBuayatbHas
TIPHHITUAITEL GEPesKINBOTO 4.5,4.6 IT-o/c, 4.7 CaMOCTOATENbHAS

P 5, Temsr 5.1, 5.2, 5.3, 5.4,5.5,5.6
MIPOU3BOJICTBA, 3(PPEKTUBHO paborta
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JIeViCTBOBAaThH B
YpE3BbIYANHBIX CUTYAIUSIX

5.71I-0/c,5.8,5.9,5.10, 5.11

P 6, Temn1 6.1, 6.2

P7,Temn1 7.1,7.2,7.3,7.4,7.5,

7.6, 7.7 I1-0/c, 7.8, 7.9, 7.10 II-o/c,
7.11

P 8, Temrr 8.1, 8.2, 8.3, 8.4, 85

P 9, Temn! 9.1, 9.2, 9.3, 9.4, 9.5 II-
o/c, 9.6

P 10, Temst 10.1, 10.2, 10.3 II-o/c,

IIpencrasinenue
pe3yabTaToB
IPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabort

3amura
UH/IMBUYaJIbHBIX
IPOEKTOB
KonTponbnas padora

P 10, Temsr 10.3

P11, Temsr 11.9, 11.15
P12, Temnr 12.2
P 13, Temn , 13.3,13.6
P 14, Temm 145

10.4 Beinonnenue
3K3aMEHAllMOHHBIX

P11, Temsr 11.1,11.2,11.3, 11.4, -

11.5,11.6, 11.7 [-0/c,11.8,11.9, 8

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14,11.15, 11.16, 11.17

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
IIK 2.4 . PaccunThIBaTh P1,Tema 1.6 [IpencraBnenue
TEXHUKO-3KOHOMHUYECKHE P4, Tempr 4.6 pe3ylIbTaTOB
IoKasareiu npu P 5, Temsr 5.7 MPaKTUYECKUX padboT
JKCIUTyaTalyy NOAbEMHO- P 7. Tems: 7. 10 NupusunyansHas
TPaHCIOPTHBIX, CaMOCTOATENbHAS

P 8, Temer 8.4
CTPOUTENBHBIX, TOPOKHBIX pabora

P9, Temsr 9.5
MaIluH U 000pyTI0BaHUA. TectupoBanue

KonTponbnas padbora

5 HEPEYEHb UCIIOJIB3YEMbBIX METOJ10OB OBYUEHUSA

5.1 ITaccuBHBIE: OMPOC, PENPOYKTHUBHBIE YIIPAKHEHUS 110 3aKPETIEHUIO U 0TpaboTKe

HU3YUCHHOI'O MaTcpHralia

5.2 AKTUBHEIC U HHTCPAKTUBHBIC: 9BPUCTUYCCKUC 6606)1191, AUCKYCCHU, HpOGKTHBIfI MCTOX,

HpEe3CHTALH.




