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1. O0masi xapakTepucTHKa NPUMEPHOii pado4eil MporpaMMbl
001eo0pa3oBaTeJIbHON JUCHUUILIMHBI «MaTeMmaTuka»

1.1. MecTo AUCHMIUIMHBI B  CTPYKType npodeccHoHAIbHOI
oOpasoBareabHoil nporpammel CIIO:
OoOweoOpazoBarenpHas AUCHMIIIMHA «MaTeMaTHKay SBISETCA  00s3aTEJIbHOM
4acThlo  001Ie00pa30BaTEIbHOTO LMKJIA O0pa30BaTE€IbHOW MPOrpaMMbl B
cootBeTcTBUM ¢ PI'OC mo cneuuanpHocT 35.02.16 DkcrutyaTanusi ¥ pEMOHT
CENIbCKOXO3SIICTBEHHON TEXHUKH U 000pYyI0BaHUSI.

1.2. IIe.]'IH H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIIJTUHBI:

1.2.1. Heab (uCUMIIAHBI
Conepxanue mporpaMmbl 00111e00pa3oBaTeIbHON JUCIUIUIMHBI «MaTeMaTukay
HampaBJICHO HA JIOCTH)KEHUE PE3YJIbTATOB €€ N3yUYEeHHUS B COOTBETCTBUU C

tpeboBanusiMu GI'OC COO ¢ yueToM npoecCHOHATBHON HATPaBICHHOCTH
dI'OC CIIO.

1.2.2. Ilnanupyembie pe3yJIbTATHI OCBOCHUSA 0011€00pa30BaTeIbHOI
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu popmupoBanuu U pazsutun OK u 1K



OO01Me KOMIeTeHIIUH

[l1anupyemble pe3yabTaThl 00y4eHHsA

Oo0mue

JIncuuninaapubie

OK 01 BriOupats
CIIOCOOBI peleHMs 3a/1a4
poheCCUOHATHLHOM

eI TeIbHOCTH
MIPUMEHUTETHHO

K pa3IMIYHBIM KOHTEKCTaM

- TOTOBHOCTbH K TPY/ly, OCO3HaHHUE LIEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTb K aKTUBHOM JIESITEIBHOCTH
TEXHOJIOTUYECKON U COLUAIIbHOM
HanpaBJICeHHOCTH, CIOCOOHOCTh
MHUIIMUPOBATh, IIJIAHUPOBATH U
CaMOCTOSITENIHO BBITIOIHATH TAKYIO
NEeSATEeIbHOCTD;

- IHTEPEC K pa3auvHbIM chepam
poheCCUOHATIBHON JIEATEIbHOCTH,
OBnazieHNe YHUBEPCATbHBIMU YUYEOHBIMU
O3HABATEIbHBIMU JICHCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBUS:

- CaMOCTOSITENIbHO (hOPMYITUPOBATH U
AKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYHIECTBEHHBIN TPU3HAK
WJTM OCHOBAHUSI JIJIs1 CPABHEHUS,
Ki1accupuKaluu U 0000IICHHUS;

- OTIpPEEIATh LIEJIN JeATeIbHOCTH, 3a7aBaTh
napaMeTpbl U KPUTEPUU UX TOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTUBOPEUMS B pacCCMaTPHUBAEMBbIX
SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B AEATEIbHOCTb,

OICHNBATb COOTBCTCTBUC PC3YJIbTATOB

-BJIaJIETh METOJaMU JI0KA3aTEIbCTB, AITOPUTMAMHU
perieHus 3a1a4; yMeHue popMyIupoBaTh OnpeeaeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSTDH UX, POBOJIUTD
TOKa3aTeNIbHbIE PACCYKICHHS B XOJ€ pEeUICHUs 3a]1ay;

- YMETh ONEPHUPOBATH NOHATUSAMU: CTENIEHb YUCIIA,
norapu(M yucia; yMEHHUE BBIIOJIHITH BBIUACICHUE
BHAYCHUH U MTPeoOpa30BaHUs BEIPAXKEHUN CO CTEIICHIMU
1 jjorapudmamu, mpeodpazoBaHus IPoOOHO-
PallMOHABHBIX BBIPAXKEHUN;

- YMETh ONEPHUPOBATH MOHATUSAMU: PAllMOHAIIbHBIE,
MppalOHaIbHbIE, TOKA3aTeNIbHbIE, CTETICHHBIE,
nmorapuMuIecKre, TPUTOHOMETPUUECKUE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh OTIEPUPOBATH MOHATUAMU: (DYHKIIHS,
HerpepbIiBHAS (DYHKITHUS, IPOU3BOIHAS, TIEPBOOOpa3Hasi,
ONpEICIICHHBIN UHTErPajl; YMETh HAXOIUTh
TPOU3BOIHBIC DJIIEMEHTAPHBIX (DYHKIIUM, UCTIOIB3YS
CIIpaBOYHBIE MATEPHUAJIbI; UCCIEIOBATH B MPOCTEUILINX
ciy4asx (yHKIMU HA MOHOTOHHOCTb, HAXOJUTh
HAanOOJbIINE U HAMMEHBIIINE 3HaUeHUS] QyHKIIUN;
CTPOUTH rPaQUK MHOTOUJIEHOB C UCIIOIb30BAHUEM
arnmnapaTa MaTeMaTH4YeCKOro aHaJIn3a; IPUMEHSTh
IPOU3BOIHYIO MPU PEILICHUH 3a/1a4 Ha JBHXKCHHUE;
peraTh NPakKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U Ha
HAWOOJBIITNE M HAMMEHBIIINE 3HAYCHUS, HA HAXO0XKJICHHUE

yTH, CKOPOCTH M YCKOPEHUS;




[1€J15IM, OLIEHUBATh PUCKH MOCIEACTBUN

e TebHOCTH;

- pa3BUBATh KPEATUBHOE MBIIILJICHUE TIPU
PEIICHUH KU3HEHHBIX TPOOIeM

0) 0a30BbIC UCCICAOBATEILCKUE ICHCTBHS:

- BJIaJICTh HAaBBIKAMH Y4eOHO-
MCCIIEIOBATEIBCKON U TPOEKTHOM
NEeATeIbHOCTH, HABBIKAMU Pa3peIIeHus
po0JieM;

- BBISIBIISITh IPUUMHHO-CIICJICTBEHHBIC CBS3U
U aKTyaJlu3UpOBaTh 3a/1a4y, BBIABUTATh
CUIIOTE3Y €€ PEUICHUS, HAXOAUTh apIyMEHThI
1Sl JOKA3aTENbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh MAPAMETPHI U KPUTEPUH PEILICHHUS;
- AaHAJIM3UPOBATH MOJYUYECHHBIE B XOJI€
peLIECHUs 3a]a4U Pe3yIbTaThl, KpUTUYECKH
OIIEHUBATh UX JIOCTOBEPHOCTb,
[MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

-- YMETb NMEPEHOCUTH 3HAHUS B
[M03HABATEJbHYIO U MPAKTUYECKYIO 00JIaCTH
PKU3HEACATEITbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
[IPEIMETHBIX 00JIacTei;

- BBIIBUTaTh HOBBIE UJIEH, IPEJIaraTh
OpUTMHAJIBHBIE MMOJXO0/Ibl U PEIICHUS;

1 CTIOCOOHOCTH MIX MCITOJIb30BAHUS B
[M03HABATEJIbHOW U COL[MAJIBHON MPAKTUKE

- YMETh ONIEPUPOBATH MOHATHAMU: palliOHATBEHAS
(byHKITHS, TOKa3aTeabHas PYHKIIHS, CTeeHHAs
byHKIus, Jorapudmudeckas GyHKIHS,
TPUTOHOMETpHUUYECKHE QYHKITUH, 0OpaTHbIC (YHKIUY;
YMEHHE CTPOUTH TpadUKH U3YUCHHBIX (PYHKIIUH,
MCTIOJb30BaTh TpaduKU MPHU U3YUSHHUH MIPOLIECCOB U
3aBUCHMOCTEH, IPHU PEIICHUH 3a]1a4 U3 IPYTUX YIeOHBIX
MIPEIMETOB U 33]1a4 U3 peaTbHON KU3HHU; BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEXIY BETMUNHAMU;

- YMETh peIIaTh TEKCTOBBIC 33/Ia4H Pa3HBIX THIOB (B
TOM YHCJIE HA MPOILEHTHI, IOJIU U YaCTH, Ha JBUKCHUE,
paboTy, CTOUMOCTb TOBApPOB U YCIIYT, HAJIOTH, 331a4U U3
00J1acTH yrnpaBiICHUs JUYHBIMU U CEMEUHBIMU
(puHAHCAMM); COCTABIIAThH BBIPAXKECHUS, YPAaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI IO YCIIOBUIO 33]1a4H,
MICCIIEIOBATh [TOJIyYEHHOE PELIeHHE U OLIEHUBATh
PaBIONOJ00HOCTh PE3yJIbTATOB;

- YMETh ONIEPUPOBATH MOHATUSAMU: CpeIHEES
apudmeTnueckoe, MeuaHa, HanooJIbIIIee U
HaMEHbIIIee 3HAYCHHS, pa3Max, TUCTIePCHs,
CTaHIapTHOE OTKIIOHEHHE YMCIOBOTO Ha0Opa; yMeTh
M3BJIEKAaTh, MHTEPIIPETUPOBATH NH(OPMAILIUIO,
MPECTaBICHHYIO B TaOMUIaX, HA TUarpaMMax,
rpadukax, OTpakarolly0 CBOMCTBA pealbHbIX
[IPOLIECCOB U SIBJICHUI; MPEACTABIATH HHPOPMAIHIO C
MOMOIIbIO TaOJIHI] U AUArpamMM; UCCIIeA0BaTh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUyecKux METOIOB U 3JIEKTPOHHBIX CPEJICTB;




- YMETh ONIEPUPOBATH MOHATHAMU: CITy4YalHBIA OTIBIT U
CIIy9aifHOE COOBITHE, BEPOSITHOCTh CIIy4aifHOTO
COOBITHS, YMEHHE BBIYHCIISATH BEPOSTHOCTD C
MCTIOJIb30BaHUEM TPaPUICCKIX METOIOB; IIPUMEHSITh
(bOopMyJIBI CTIOKEHUSI M1 YMHOKEHUSI BEPOATHOCTEH,
KOMOHMHATOpPHBIE (PaKThl U (OPMYJIIBI IPU PEIICHUH
3a/1a4; OIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HAKOMCTBO CO CITyYailHBIMU BEIMYUHAMH; YMEHHUE
IPUBOJUTH PUMEPHI TPOSBICHHS 3aKOHA OOJBIIIIX
YrCell B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUSIX;

- YMETb ONEPUPOBATH MOHATUAMU: TOUKA, IIpsiMas,
[JIOCKOCTh, IPOCTPAHCTBO, ABYIPAaHHBIN yroi,
CKPEIMBAIOIINECS IPSIMbIE, TAPATIIEIbHOCTh U
NEePIEHINKYISIPHOCTD IPSIMBIX U IJIOCKOCTEH, yrou
MEXKy TIPSMBIMH, YTOJI MEXAY NPSIMOM U IJIOCKOCTHIO,
YTOJI MEXAY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 10
[UIOCKOCTH, PACCTOSTHUE MEKIY PSIMBIMHU, PACCTOSIHUE
MEXTy TUTOCKOCTSMU; YMEHHE UCIIOJIb30BaTh MIPH
PEIICHNH 3a7]a9 N3YYCHHBIE (PaKThl U TEOPEMBI
[UTAHUMETPHUH; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB
OKpY>KaroIIero MUpa,

- YMETh ONEPUPOBATH MOHATHIMHI: MHOTOTPaHHUK,
CEUYCeHHE MHOTOTPaHHMKA, Ky0, mapaieenurie],
npusMa, nupamuaa, Gurypa u moBepxXHOCTh BpallleHus,
[UINHAP, KOHYC, map, cepa, cedeHus: Gurypsl
BpallleHus1, TNIOCKOCTb, Kacaromascs chepsl, HUIMHAPA,
KOHYCa, TJIOIIA b TOBEPXHOCTH MUPAMUbI, IPU3MBI,
KOHYyCa, MIWJIWHIPA, TIomaas chepbl, 00beM Kyoa,




PSIMOYTOJILHOTO MapaJijieenuIie1a, MUpaMHu/Ibl,
[PU3MBI, [IWJIMH/pA, KOHYCA, 1l1apa; YMEHUE U300pakaTh
MHOTOTPAHHHUKHU Y IOBEPXHOCTHU BPALICHUS, UX CEYCHUS
OT PYKH, C IIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMEHHUE PACIIO3HABATh
CHUMMETPHUIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH
[MPaBUJIbHBIC MHOTOTPAHHUKH;

- YMETb OMEPUPOBATH MOHITUAMU: IBUKECHHE B
[IPOCTPAHCTBE, 0I00HBIE (PUTYPHI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIICHHE TUJIOMIAAEH TOBEPXHOCTEN U
00BEMOB OI00HBIX (GUTYp TIPHU PEIICHUH 33]1a4;

- YMETh BBIYHUCIIATh TE€OMETPUUECKHIE BEJIMUMHBI (JJTMHA,
yTOJ1, TJI0Ia/b, 00BEM, TUIOIIA/Ib TOBEPXHOCTH),
MCIIOJIb3YsI U3yUYEeHHBbIE (DOPMYJIIBI U METOJIBL;

- YMETh ONEPUPOBATH MOHITUSAMHU: IPSIMOYTOIbHAS
CHCTEMA KOOPJIMHAT, KOOPJAUHATHI TOUKHU, BEKTOP,
KOOPJMHATBI BEKTOPA, CKAISIPHOE MTPOU3BEICHUE, YTOJI
MEKy BEKTOPAMU, CYMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YKCJIO; HAXOAUTH C MOMOIIBIO N3YYEHHBIX
(bopMyJ1 KOOPAUHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEXKTy IBYMSI TOUKAMU;

- YME€Th BBIOMPATH NOAXOASIIUN U3YUYEHHBIA METOT IS
[pelLIeHUs 3a]1a4, PACliO3HABATh MATEMaTUUECKUE
(hakThl U MaTEMATUYECKHE MOJICIIN B IPUPOTHBIX U
0OIIIECTBEHHBIX SIBICHUSX, B UCKYCCTBE; YMCHHE
MPUBOJIUTH MPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHICKON U MUPOBOW MaT€MaTUYECKON HAYKH.

- YMETb OIEPUPOBATH IMOHITUSIMU: ONPEIICIICHUE,




aKCHOMa, TEOpeMa, CJIeICTBUE, CBOMCTBO, TPU3HAK,
T0KA3aTeNIbCTBO, PABHOCHIIbHBIE (DOPMYITUPOBKHY;
ymMeHue GopMyIMpoBaTh 0OPATHOE U MPOTUBOIOJIOKHOE
YTBEPKJICHHUE, TPUBOUTH MPUMEPHI U KOHTPIPUMEPHI,
MCITOJIb30BATh METOJT MATEMAaTUIECKOW WHIYKITUH;
[IPOBOJUTH JOKAa3aTEIbHbIE PACCYKICHHUS IIPU PEILICHUH
3a/1ay, OLIEHUBATh JIOTHYECKYIO MPAaBUIBHOCTh
[pacCyXIEHUN;

- YMETh OTICPUPOBATH TTOHATHUSIMHU: MHOKECTBO,
[1OJIMHOXECTBO, OIlEpalluy HaJl MHOKECTBAMH; YMEHHUE
MCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN arnmapar JJis
OTHCAHMS PEeANbHBIX MPOIIECCOB U SABJICHUN MPU
pEIIeHUH 3a71a4, B TOM YHCJIE€ U3 IPYTUX YUSOHBIX
[IPEIMETOB;

- YMETh OTIEPUPOBATH MOHATUAMU: Tpad, CBSI3HBIN Tpad,
NIepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHHE 3a1aBaTh U
OMHCHIBATH rpadbl pa3InYHBIMHU CIIOCOOAMU;
MCITI0JIb30BaTh Tpadbl IpH pelIeHUH 3a/ay;

- YMETh CBOOOJTHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
[EPECTAaHOBKA, YHCIIO COYETAHUM, YUCIIO MEPECTAHOBOK;
ouHoM HbroTOHA; yMEeHME MPUMEHATh KOMOMHATOPHbBIE
(baKThl U pacCyXACHU IJIs PEIICHUS 3a]a4;

-yMETh OMIEPUPOBATH MOHATUSIMU: HATYPATBLHOE YUCIIO,
[1€J]10€ YUCJIO, OCTATOK 10 MOJIYJII0, PALIHOHATIBHOE
YHCII0, UPPAIMOHATBHOE YUCIIO, MHOYKECTBA
HATypaJbHBIX, IEJBIX, PAIMOHATBHBIX, IEHCTBUTEILHBIX
YMCEN, YMEHUE HCIIOJIh30BaTh MIPU3HAKH JIETUMOCTH,
HAWMEHBIITNN OOITUH IeTUTETh U HAaNMEHBIIIee 00IIIee




KpaTHOE, anropuT™M EBKIMa npu pelieHnu 3aaay;
BHAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMAMHU
CUMCJICHUS,

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CTEIEHb C
11EJIBIM TTOKa3aTeNIeM, KOPEHb HATypalbHOM CTETICHH,
CTETIEHb C PAIlMOHATLHBIM MOKA3aTeJIEM, CTETICHb C

el CTBUTEILHBIM (BEIIECTBEHHBIM) TIOKa3aTeleM,
imorapuM 4ucia, CHHYC, KOCUHYC U TAHTCHC
MTPOU3BOJIBHOTO YHUCIIA;

- YMETh OTIEPUPOBATH TOHATHUSAMU: TOXKISCTBO,
TOXKJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPaBHEHUN U HEPABEHCTB,
[PAaBHOCUJIBHOCTh YPaBHEHU, HEPABEHCTB U CUCTEM,
palMoHabHbIC, UPpAllMOHATbHBIC, TOKA3aTelIbHbIC,
CTENIEHHBIE, ToTapu(MUUECKIE, TPUTOHOMETPUUECKUE
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMEHUE PEIIaTh
YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IIOMOIIIBIO
Pa3TMYHBIX IPUEMOB; peIlaTh YPaBHCHUS, HEPABCHCTBA
Y CUCTEMBI C ITapaMeTPOM; MPUMEHSTh YPaBHEHUS,
HEPABEHCTBA, UX CHCTEMBI JUIsI PEIICHUS
MaTEMaTHYECKUX 3314 M 3a1a49 U3 Pa3InIHbIX 00JacTel
HAayKU U PEAIbHOM KU3HU;

-yMeTbh CBOOOJIHO OIIEpHUPOBATH MOHITHAMU: Tpaduk
dbynakun, oopatHas QyHKIHS, KOMIO3UITUS (HYHKIIAM,
muHelHas QyHKIMS, KBapaTHIHAsT (PYHKITUSA,
cTeneHHast QYHKIIHS C IIeJIBIM MoKa3aTeseM,
TpUTOHOMETpHYECKUEe HYyHKIINU, 0OpaTHBIC
TpUTOHOMETpHUECKUe HYHKIIUU, TTOKAa3aTeIbHAS U
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nmorapudmMuyueckas GyHKIUU; YMEHUE CTPOUTH rpadpuku
(b yHKIUH, BBITIOJHATH TpeoOpa3oBaHusl rpadKoB

(b yHKIH;

YMEHUE UCIO0JIb30BaTh rpaduku GyHKIUN TSI U3yUYEeHUS
MPOIIECCOB U 3aBUCUMOCTEH MPU pEIICHUH 3a/1a4 U3
MpPYTUX Y4eOHBIX MPEIMETOB U U3 PEabHOM JKU3HH;
BbIpaXaTh POPMyJTIaMH 3aBUCUMOCTH MEXKITY
BEITMIMHAMM;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHITHSIMH: YETHOCTh
(bYHKIIAA, IEPUOTUIHOCTD (PYHKITUH, OTPAHHYCHHOCTh
(byHKIIUA, MOHOTOHHOCTH (DYHKITUHU, IKCTPEMYM
byHKIIMY, HAauOOJIbIIIEE M HAMMEHBIIIEE 3HAUCHUS
(GYHKIIUM HAa TPOMEKYTKE; YMEHUE TTPOBOUTH
yccieoBaHne (PYHKINY;

YMEHHUE UCIOJIb30BaTh CBOMCTBA U Tpaduku HyHKIINUN
TUTs pellieHusl ypaBHEHUH, HEPABEHCTB U 3a7a4 C
napameTpaMu; n300paxaTh Ha KOOPJUHATHOM
[JIOCKOCT MHOXECTBA PEIICHUN YPaBHEHUN,
HEPAaBEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHITHSIMH:
MOCIIEI0BATEIHHOCTD, apu(MeTHIECKas POTPECCHUS,
reOMETpUYECKast MPOrpeccusi, 0ECKOHEYHO yObIBAOIIAs
reoMeTpuuecKas MPOrpeccus; yMeHHE 3a1aBaTh
OCIIEI0BATEIBHOCTH, B TOM UHCJIE C TOMOUIBIO
PEKYPPEHTHBIX (POPMYII;

- YMETh OTIEPUPOBATH TOHATUSIMU: HETIPEPHIBHOCTH
(byHKIIUY, aCUMIITOTHI Tpaduka QyHKIHMH, TIepBas U
BTOpAasi MPOU3BOIHAS (DYHKIINH, TEOMETPUUECKUIN U
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(bu3ruecKuil CMbICT IPOU3BOIHOM, IEPBOOOpa3Has,
OTpe/eICHHBIA HHTErpall; yMEHUE HAXOAUTh ACUMIITOTHI
rpaduka QyHKIIMHN; YMEHHE BBIYUCISATH IPOU3BOIHbBIE
CYMMBbI, TPOU3BEJICHUSI, YACTHOT'O U KOMITO3HUIINH
(YHKIIMI, HAXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduky
byHKIINN;

YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO JIJISl HCCIIEAOBAHUS
(YHKIHI, 1U1sT HAXOXKACHHSI HAUTYYIIIETO PEIICHHUS B
MPUKJIATHBIX, B TOM YHCJIE COIMAIbHO-2KOHOMUYECKHIX
1 GU3NYECKUX 3a/1a4ax, JJIs OTPEAeTICHUs] CKOPOCTH U
YCKOPEHUS; HaXOAUTh IUIOUIaNd U 00BbeMBI (QUTyYp C
[OMOIIIbIO UHTETPAJIa; IPUBOAUTH IPUMEPHI
MaTEeMaTHYECKOT0 MOJEIUPOBAHUS C TOMOLIBIO

G pepeHnnanbHbIX ypaBHEHUMH;

- YMETb ONIEPUPOBATH MOHATHAMH: KOMILIEKCHOE YUCIIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YUCIIa, MOJIYJIb U
ApryMEHT KOMIUIEKCHOTO YHcia, (opMa 3arucu
KOMIUIEKCHBIX YuCeN (TeoMEeTpruYecKas,
TPUTOHOMETPHUECKas U anredpanveckas); yMeTh
MPOU3BOANTH apU(PMETHUECKHIE TEHCTBHS C
KOMIUIEKCHBIMU YHCIIAMH; TIPUBOJAUTH TPUMEPHI
MCTIOJIb30BaHUST KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONIEPUPOBATH MOHITHIMU: CPEAHEE
apupMeTHIecKoe, MeInana, HanboJIbIIee U
HanMEHbIlIee 3HaYCHHsI, pa3Max, JUCTepCus,
CTaHIapTHOE OTKJIOHEHHE ISl ONTMCAHMSI YUCIOBBIX
NTaHHBIX; YMEHHUE HCCIIE0BATh CTATUCTUYECKUE TaHHBIE,
B TOM YHCJIE€ C IPUMEHEHHEM IrpauecKux METOOB U
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PIIEKTPOHHBIX CPEJCTB; IPaUUECKU UCCIIEI0BATh
COBMECTHBIE HAOJIO/ICHHUS C TTIOMOIIBIO TUarpamMm
[paccerBaHus U JINHEMHOMN pErpeccu;

- YMETh HaXOJIUTh BEPOSITHOCTH COOBITUM C
MCTIOJIb30BaHUEM TPaPUUIECKIX METOIOB; IPUMEHSTh
TSl perieHus 3a/1a4 (OpMYJIbl CJIOKEHUSI U YMHOXKECHUS
BEPOSTHOCTEH, (POPMYITy MOJTHON BEPOSTHOCTH,
bopmyny bepraysimn, koMOuHaTOpHBIE (hAaKThI U
(opMyIIBI; OLIEHUBATH BEPOSTHOCTH PEATIBHBIX COOBITHI;
YMEHHE OIIEPUPOBATH MOHATUAMMU: CIIydalHAas
BEJINYMHA, PACIIPEECIICHUE BEPOATHOCTEN,
MaTeMaTHYECKOE OXKUIAHUE, JUCIIEPCU U CTAaHIAPTHOE
OTKJIOHEHHE CIy4YailHOW BEJIMYMHBI, QYHKIUN
pacrpeeneHus U INIOTHOCTH PaBHOMEPHOT O,
[10KA3aTEJIBHOIO0 U HOPMAJIBHOT'O PaCIpEIEICHUN;
YMEHHE UCIIOJIb30BATh CBOMCTBA U3YYEHHBIX
pacrpeneneHui Uil peleHus 3a1a4; 3HaKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBIINX YUCEN, METOABI
BBEIOOPOUYHBIX UCCIEAOBAaHUIN; YMEHHUE PUBOIUTH
IpUMEPHI IPOSABICHUS 3aKOHA OOJIBIINX YUCEN B
PUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJTHO ONEPUPOBATH MOHATUAMM: TOUKA,
MpsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Ty,
[JIOCKAW yIOJl, ABYTPAHHBIM YIOJI, TPEXTPAHHBIN YIOJI,
[1EPECEKAIOIINECS, TAPAIIIECIBbHBIE U CKPEIIHBAIOIINECS
[IPsIMBIE, IAPAJUIEIIBHOCTD U MEPIIEHANKYIISIPHOCTD
[PSAMBIX U IUIOCKOCTEM, YTOJI MEXAY NMPAMBIMH, YIOJI
MEK1y IPSIMOM M TUIOCKOCTBIO, YTOJI MEKIY
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MJI0CKOCTSAMH; YMEHHE UCTIOIb30BaTh MIPHU PEIICHUN
3a/iay U3y4eHHbIC (PAKTHI U TEOPEMBI IITAHUMETPUH;
YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB B OKPYKAIOIEM
MUpPE; YMEHHE ONEPUPOBATH MOHSATUSIMH:
MHOTOTPAHHHK, CCUCHUE MHOTOTPAHHHKA, TIPABMIIHHBIN
MHOTOTPAaHHHUK, TIPU3Ma, UpaMuia, Gurypa u
MOBEPXHOCTH BpallleHus, IIIIMHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYCHHS KOHyCa W LWJINHIIPA,
napauieTbHbIe OCH WM OCHOBAHMIO, CEUCHHE I1apa,
MIOCKOCTh, Kacaromascs chepsl, MIIHHAPA, KOHYCa;
YMEHUE CTPOUTH CEYCHHE MHOTOTPAaHHUKA, U300pakaTh
MHOTOIPAaHHUKH, GUTYPBI U IOBEPXHOCTH BPAIICHUS, UX
CEUEHHS, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHUE IPUMEHSTh CBOMCTBA T€OMETPUUYECKUX
buryp, camocToATeIbHO POPMYIUPOBATH OTIPEICICHUS
M3y4aeMbIX (DUTYp, BBIABUTATH TUIIOTE3bI O CBOMCTBAX U
MpU3HaKaX FTeOMETPUYECKUX (HUTryp, 00OCHOBBIBAThH WU
OTPOBEPraTh UX; YMEHHE IPOBOAUTD KIACCU(PUKAIIUIO
(buUryp 10 pa3IMIHBIM MPU3HAKAM, BBITIOJHSTH
HEOOXOMMBIE JOMOTHUTEIBHBIE TOCTPOCHHUS,

- YMETh CBOOOTHO ONIEPUPOBATH MOHITHIMH: TIOMIAIb
(burypsl, 00beM QUTypbl, BETUYHHA YTJIa, PACCTOSHHE
0T TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXKITY MPSIMBIMH,
[PacCTOSIHUE MEX]Ty IJIOCKOCTSAMH, TUIOIIAL CEpHI,
MI0MA1b TIOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA,
[UIMHIPA, 00BEM Ky0a, MPSIMOYTOIHHOTO
napayiyiesienunena, MupaMuabl, TPU3MbI, IUITUHIPA,
KOHYCa, 111apa; YMEHHE HaXOAUTh OTHOIIEHHE 00BEMOB
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MoA00HBIX (UTYD;
- YMETh CBOOOJTHO OIEPUPOBATH MOHATUSIMU: IBH)KCHHE,
apaJiyieIbHbINA IEPEHOC, CHMMETPHS Ha TJIIOCKOCTU U B
[IPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHue Mogo0us,
M0100HBIC (PUTYPHI; yMEHUE PACIIO3HABATH PABHBIC U
M0100HBIC (PUTYPHI, B TOM YKCJIE B IPUPOJIC, UCKYCCTBE,
APXUTEKTYPE; YMEHHUE HCTIOIB30BaTh T€OMETPUICCKUE
OTHOIICHUS, HAXOUTh TEOMETPUICCKUE BETMIHHBI
(anvHa, yrod, IIolaab, 00beM) MpH PEIICHUH 3a7a4 U3
NPYTUX YI€OHBIX MPEAMETOB M M3 PEATbHOM KU3HU;
- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMHU:
MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT, BEKTOP,
KOOPJIMHATHI TOYKU, KOOPJIMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YUCIIO,
Pa3IOKEHHME BEKTOPA M0 06a3uCy, CKaISIpHOE
MPOU3BEICHUE, BEKTOPHOE MTPOU3BEIICHUE, YTOII MEXKITY
BEKTOpPaMU; YMEHUE UCIIOJIb30BaTh BEKTOPHBIN U
KOOPIMHATHBIN METO JAJISI PEIICHHS TEOMETPHUICCKUX
3aad v 3a7a4 IPYTruX YICOHBIX TMPEIMETOB;
OTNIEPUPOBATH MOHATUSAMU: MaTpula 2x2 u 3x3,
OTIPEICTUTENIb MATPHUIILI, TEOMETPUUSCKUNA CMBICIT
OTIpEACTINTENS,
- YMETh MOJICIIUPOBATH PEATbHBIC CUTYaIlMH Ha SI3bIKE
MaTEMaTHUKH; COCTABIISATH BRIPAKCHHUS, YPaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI IO YCJIOBUIO 3a/1a4H,
MCCJIEIOBATH MMOCTPOEHHBIE MOJIEIH C UCTIOJIh30BAHUEM
arnmapara anreOpbl, HHTEPIPETUPOBATH MOTYYEHHBIH
€3yJIbTAT; CTPOUTh MATEMATUIECKHUE MOJICIIN C
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MMOMOIIBI0 TEOMETPUUYECKHUX IMOHATHI U BEJTUYMH,
[pELIaTh CBSI3aHHBIE C HUMU MTPAKTUYECKUE 3a0a4H;
COCTaBIIATh BEPOSITHOCTHYIO MOJENb U
MHTEPIIPETUPOBATH MMOJTYUYCHHBIN pe3yJIbTaT; PEIIATh
[MPUKJIAJHBIE 3aa41 CPEACTBAMHA MAaTEMaTHYECKOTO
AHAJIM3a, B TOM YHCJIE COUUAIBHO-3KOHOMHYECKOTO U
(bU3UYECKOro XapakTepa,

- YMEHHE BHIOMPATh MOAXOISAIIUNA METOI AJIsSl PEILICHUS
3aJa4y; IOHUMAHUE 3HAYMMOCTH MaT€MaTHKH B
M3YYEHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SIBJICHUM; YMEHUE PACIIO3HABATD IPOSBICHUE 3aKOHOB
MaTEMAaTUKHU B UCKYCCTBE, YMEHHUE IIPUBOJUTH ITIPUMEPDI
MaTEMAaTUYECKUX OTKPBITUNA POCCUMCKON U MUPOBOM
MaTeMaTU4YECKOW HAYKH

OK 02 Ucnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
[MOoMCKa, aHAIn3a U
MHTEpIIpeTaluu
nH(pOopMauu, 1
MH(pOpMAaITMOHHBIC
TEXHOJIOTUU TSI
BBITIOJIHCHUS 33124
poheCCHOHAIBHOM
NEesATEeNIbHOCTH

B 001acTH IeHHOCTH HAYYHOTO MTO3HAHUS:
-c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH,
OCHOBAHHOI'O Ha IHAJIOTE KYJIbTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
MecTa B TIOJIMKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE S3bIKOBOM U
YUTATEIbCKON KYJIbTYPhI KaK CPEACTBA
B3aMMO/JICHCTBUS MEXK]TY JIFOJbMH U
[MO3HAHUSI MUPA;

- OCO3HaHMUE LIEHHOCTHU HAYYHON
NEeATEeIbHOCTH, TOTOBHOCTh OCYILECTBIISITh

IMIPOCKTHYIO U UCCIICAOBATCIILCKYIO

- YMETh ONEPUPOBATH NOHATUSAMU: PALlMOHAIIbHAS
(byHKUHMS, TOKa3aTeNbHas PYHKIHUSA, CTENEHHAs
(byHKUMs, JorapupmMuyeckas QyHKIus,
TPUTOHOMETPUYECKUE PYHKINUU, OOpaTHbIE (PYHKIINH;
YMEHUE CTPOUTH IPAPUKH U3YyUEHHBIX (PYHKIIHIA,
MCI0JIb30BaTh TpaUKu P U3yYEHUH MTPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYECOHBIX
[IPEIMETOB U 3a/1a4 U3 PEAIbHOW KU3HH; BbIPAXKaTh
(opMynaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMU;

- YMETh ONEPUPOBATH NOHATUSAMU: TOXKIECTBO,
TOXJIECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMA YPaBHEHUI U HEPABEHCTB,
[PAaBHOCUJIBHOCTh YPABHEHUI, HEPABEHCTB U CUCTEM,

AllMOHAJIbHBIC, NUPPALMOHAJIBHBIC, IIOKA3aTCIIbHBIC,

16




NesITeIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.
OBaieHre YHUBEPCATbHBIMHU YIeOHBIMU
MO3HABATEILHBIMU JICHCTBUSMU:

B) paboTta ¢ uH(popmaImen:

- BJIQJICTh HABBIKAMH TTOTYUYEHUS
MH()OpPMAITUU U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISITH TIOUCK,
QHAJTN3, CACTEMATU3AINIO ¥ HHTSPIIPETAITHIO
MH(OpMaUKU pa3IMYHbIX BUAOB U (hopm
MPEICTABICHHS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax
C YY4ETOM Ha3zHauyeHusl HH(opMaIuu u
[1EJIeBOM ayIUTOpUH, BEIOUpast
ONTUMAJIbHYIO0 (POpPMY MpECTABICHUS U
BU3YaTU3allNH;

- OIIEHUBATh JJOCTOBEPHOCTH, JIESTUTUMHOCTD
nH(pOpMAINH, €€ COOTBETCTBUE MTPABOBBIM U
MOPAJTBHO-ITHIECKUM HOpMaM;

- ACTIOJIh30BaTh CPEACTBA HHPOPMAITMOHHBIX
1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
PEIIICHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX
1 OpraHU3AIMOHHBIX 33/1a4 C COOJI0IEHUEM
TpeOOBAHMIA SPrOHOMUKH, TEXHUKH
0e3011aCHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPaBOBbIX U
DTUYECKUX HOPM, HOPM MH(DOPMAITMOHHOM
0e30I1aCcHOCTH;

- BJIaJICTh HABBIKAMH PACTIO3HABAHMUSI U

CTENIEHHBIE, ToTapu(MUUYECKHUE, TPUTOHOMETPUUECKHE
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI; YMETh PEIIaTh
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIIbIO
Pa3IMYHBIX IPUEMOB; pelllaTh YpaBHEHUS, HEPABEHCTBA
1 CHCTEMBI C ITapaMeTpOM; MPUMEHSITh YpaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI JUIs PEIICHUS
MaTeMaTHYECKUX 3aa4 U 33/1a4 U3 Pa3IMYHBIX 00nacTel
HAayKH U pEAIbHOU KU3HU;

- YMETh CBOOOTHO ONEPUPOBATH MOHITHIMHU: IBIXKEHUE,
napauieIbHbIA IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B
[IPOCTPaHCTBE, IOBOPOT, MpeoOpa3zoBaHKE MO100Us,
0/100HbIE (PUTYpBI; YMETh paclio3HaBaTh PaBHbIE U
0/100HbIE (PUTYpBI, B TOM YUCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMETh UCIIOJIB30BaTh T€OMETPUUECKUE
OTHOIICHHUS, HAXOAUTh FEOMETPUUECKHUE BETUUHHBI
(nmuHA, YTodl, TUIoNIaab, 00bEM) NP PEIICHUH 3a/1a4 U3
NPYTUX Y4eOHBIX MPEIMETOB U U3 peabHOM JKU3HU
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3aIUThl HTHGOpMALK, UHOOPMAITMOHHON
0€e30MacCHOCTH TUYHOCTHU

OK 03 ILtanupoBath u
[pCaTM30BBIBATH
COOCTBEHHOE
MpoQecCHOHAIBHOE U
ITMIHOCTHOE Pa3BUTHE,
[pEITPHHIMATEITHCKYFO
e TEILHOCTD B
poheCcCHOHAIBHOM
chepe, UCIOIB30BaTh
BHAHUS M0 (PUHAHCOBOMU
'PaMOTHOCTH B

a3 IMYHBIX KHU3HCHHBIX
CUTYaIUAX

B o6mactu 1yXOBHO-HPABCTBEHHOTO
BOCITUTAHMS:

-- cOpPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUIECKOTO MTOBEICHNUS;

- CIIOCOOHOCTH OLICHUBATh CUTYALIMIO U
[PUHUMATh OCO3HAHHBIE PEILICHUS,
OpPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJa/la B TOCTPOCHUE
YCTOMYHBOTO Oy IyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM
poauTensM U (W) APYTUM YJieHaM CEMbH,
CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOIO
MIPUHATHS IEHHOCTEN CEMENHOW KU3HU B
COOTBETCTBHUH C TPAIUIIUSIMHU HAPOJOB
Poccuu;

OBitajieHNEe YHUBEPCATbHBIMU
PETYISATUBHBIMU JACHCTBUSIMH:

a) caMOOpTraHU3aIUs:

- CAMOCTOSITENIBHO OCYIIECTBIIATh
[M03HABATEIIbHYIO JIEATEILHOCTD, BHISBIISITH
MpPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
COOCTBEHHbIE 33J]auM B 00pa30BaTEIbHOMN

JACATCIIbBHOCTU U JKU3HCHHBIX CUTYaAllUAX,

- YMETh OTICPUPOBATH MTOHATHSIMU: PAIlMOHAIIBHBIEC,
MppanroHaIbHBIC, TOKA3aTEeIIbHBIE, CTCTICHHBIC,
imorapuMuIecKre, TPUTOHOMETPUIECCKUE YPABHCHHS U
HEPABEHCTBA, UX CHCTEMBI;

- YMETh OTIEPUPOBATH OHATUSAMHU: MHOTOTPAHHHK,
CE€YeHHE MHOTOTPaHHUKA, Ky0, mapasuiesenurie],
mpu3Ma, nupamuaa, purypa u moBepxXHOCTh BpaIeHUs,
[UIMHAP, KOHYC, map, cepa, cedeHus: Gurypsl
BpAaIleHUs, NIOCKOCTh, Kacarolasics: chepbl, HUINHPA,
KOHYCa, IJIOIIA (b MOBEPXHOCTU MTUPAMUJIbI, TPU3MBI,
KOHYycCa, IWJIMHIPA, TIomaas chepbl, 00beM Kyoa,
MPSIMOYTOJIEHOTO TIapaJlJIe/IeTIUIeaa, TUPAMUIBI,
PU3MBI, IWJIMHPA, KOHYCA, 11apa; yMEHUE N300pakaTh
MHOTOTPAHHUKH ¥ TIOBEPXHOCTH BPAIICHUS, UX CCUCHHUSI
OT PYKH, C TIOMOIIBIO YEPTESKHBIX HHCTPYMEHTOB H
PIICKTPOHHBIX CPECTB; YMETh PAaCIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh Pacro3HaBaTh
MpaBUILHBIC MHOTOTPAHHUKY;

- YMETh OTIEPUPOBATH TOHATUSIMU: TIPSIMOYTOJIbHAS
cucTeMa KOOPJMHAT, KOOPJUHATHI TOUYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE TIPOU3BEACHHUE, YTOJ
MEXIy BEKTOpaMHU, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpA Ha YHUCII0; HAXOAUTH C IIOMOIIBIO U3YYEHHBIX

(bopMysT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE
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- CaMOCTOSITEJILHO COCTaBJIATH TUIaH
peIeHus MPOoOJIeMbl C YYETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U
[PEANIOYTEHUM;

- 1aBaTh OIEHKY HOBBIM CHUTYaIlHsIM;
crioco6cTBOBaTh (POPMUPOBAHUIO U
[TPOSIBJIICHUIO IIIMPOKOH SPYIAUITUN B Pa3HBIX
00J1aCTSAX 3HAHUH, TIOCTOSTHHO TIOBBITIIATH
CBOM 00pa30BaTEIbHBIN U KYJIbTYpPHBIN
VPOBCHB;

0) CaMOKOHTPOJIb:

MCII0JIb30BATh IPUEMbI pedIeKCUU IS
OILICHKU CUTYaIllH, BHIOOpa BEPHOTO
pEIICHMUS;

- YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

B) DMOIIMOHAJLHBIN UHTEIUICKT,
MpEAMOJIararoImi cOoOpMUPOBAHHOCTD:
BHYTPCHHEH MOTHBAITMH, BKITIOYAIOIICH
CTPEMJICHHE K JIOCTHYKCHHIO 1IETTH U YCIIEXY,
ONTHMH3M, HHUIIUATUBHOCTh, YMCHHUE
NIEHCTBOBATH, UCXOS U3 CBOUX
BO3MO>KHOCTEH;

- OSMITIATUH, BKJIIOYAFOIIEH CITOCOOHOCTD
MOHUMATh YMOIIMOHATILHOE COCTOSTHUE
NIPYTUX, YAUTHIBATH €T0 MPHU OCYIIECTBICHUU
KOMMYHUKAITIH, CIIOCOOHOCTD K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

MCIKAY ABYMS TOYKAMH
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- COIIMAIbHBIX HABBIKOB, BKIIFOUAIOIINX
CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS C
NIPYTUMU JIIOABMU, 3a00TUTHCS, IPOSIBIATH
WHTEPEC U pa3peniaTb KOHQIUKTHI

OK 04 Db dexTuBHO
B3aMMOJICHCTBOBATH U
paboTaTh B KOJJICSKTUBE U
KOMaH]1e

FOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHUIO;
-OBJIaJICHUE HaBbIKaMU y4eOHO-
MCCIIEI0BATEIIbCKOM, IIPOEKTHOM U
COIIMAJIbHOM JICSATEIILHOCTH;

OBitajieHNEe YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JIEHCTBUSIMHU:

0) coBMeCTHAsI ACATCIBbHOCTb:

- IOHUMATh U UCIIOJIb30BaTh IPEUMYLIECTBA
KOMAaHJITHOW Y MHAWBUAYaJIbHON paboOTHhI;

- IPUHUMATh LIEJIM COBMECTHOM
NEeATEIbHOCTH, OPTAHU30BBIBATh U
KOOPAUHUPOBATH IECUCTBUSA I10 €€
TTOCTHDKEHHMIO: COCTABJISITh IIJIaH JCHCTBHH,
pacupenensaTh pOiau ¢ y4€TOM MHEHUN

Y4aCTHUKOB O0CYKJaTh PE3yJIbTaThI

- YMETh ONIEPUPOBATH NOHATUAMU: CIyYalHBII OIBIT U
CJly4aiiHOE COOBITUE, BEPOSITHOCTD CIIy4ailHOTO
COOBITHS; YMETb BBIYUCIIATH BEPOSITHOCTD C
MCII0JIb30BaHUEM TpapUUECKUX METOI0B; IPUMEHSTh
(bOpMyJIBI CIIOKEHUS M1 YMHOKEHUSI BEPOSITHOCTEM,
KOMOMHATOpPHBIE (PaKThl U (OPMYIIbI ITPU PEILIEHUN
3a/1ay; OLIEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIy4YallHbIMU BETUUMHAMH; YMEHHE
[PUBOJIUTH MPUMEPHI MPOSIBJICHUS 3aKOHA OOJIBIINX
YKMCeN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUSIMU: CTENEHb C
[IEJIbIM [T0Ka3aTeJIeM, KOPEHb HATYypalbHOM CTENEeHH,
CTENIEHb C PALIMOHAJIBHBIM I0KA3aTEJIEM, CTENIEHb C
NeICTBUTENBHBIM (BEILIECTBEHHBIM) TTOKA3aTeIIEM,
nmorapu@m 4ucia, CHHyC, KOCUHYC ¥ TAHT€HC

IMPON3BOJILHOI'O YMCJIA,
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COBMECTHOU paboThI;

- KOOPJAMHUPOBATH U BHITIOJIHATH paboTy B
YCIIOBUSX PEAIbHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBISATh MO3UTUBHOE
CTpaTEru4ecKoe MOBEICHUE B PA3TUYHBIX
CUTYyalUsIX, IPOSIBIISATh TBOPUECTBO U
BOOOpakeHUE, ObITh HHUIIMATUBHBIM.
OBnazeHre YHUBEPCATbHBIMU
PEryJIATUBHBIMU JICUCTBUSMU:

') IpUHATHE Ce0s U APYTUX JTIOCH:

- IPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX
JIFO/IEV TIpH aHAIN3€ PE3YIbTATOB
NEeATENbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO APYTUX
JTFOJICH Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C
[MO3UIMHU APYrOTo YeJIoBeKa

- YMETb CBOOOTHO ONIEPUPOBATH MOHATUIMU: TPaPUK
dbyHkIuu, oOpatHast GyHKIUS, KOMITIO3UIUS (PYHKIIUH,
nMUHEHast QyHKIMS, KBajpaTUuHas QyHKIUS,
CTENeHHAasl (PYHKILIUS C LEJIBIM I10Ka3aTeleM,
TpUTOHOMETpHUecKne (QYHKIIUU, OOpaTHBIC
TpUTOHOMETpHUECKHe (PYHKIIMH, TOKa3aTebHas U
norapupmMuyueckas QyHKIUN; YMETh CTPOUTH IpapuKu
(yHKLMIA, BBIIOJIHATH MPe0oOpa3oBaHus rpa)uKkoB

b yHKIMI;

- YMETh UCIOJIb30BaTh Ipapuku GYHKIMMA 17151 U3YUECHUS
[IPOLIECCOB U 3aBUCUMOCTEN MPHU PELICHNUHN 3a/1a4 U3
NPYTUX Y4eOHBIX IPEIMETOB U U3 PEAIbHOM JKU3HU;
BbIpaXaTh (POpPMyJIaMH 3aBUCUMOCTU MEXITY
BEJIMYMHAMU;

- CBOOOTHO OMEpUPOBATh NOHATUAMU: YETHOCTh
(YHKIIMH, IEPUOANYHOCTD (PYHKIINU, OTPAHUYEHHOCTh
(byHKIIUYA, MOHOTOHHOCTH (DYHKITUHU, IKCTPEMYM
(byHKUIMU, HAaUOOJbIIEE U HAMMEHbBIIIEE 3HAUCHUS
(yHKUIMM HAa TPOMEKYTKE; YMETh IPOBOJIUTH
MCCleI0BaHNE (PYHKIUY;

- YMETh UCIO0JIb30BaTh CBOMCTBA U Tpaduku GyHKUIUN
U1l pelIeHUsl ypaBHEHU, HEPABEHCTB M 3a/1a4 C
napameTpaMu; n300paxaTh Ha KOOPAUHATHOU
[JIOCKOCTH MHOKECTBA PEIICHUN YPABHEHHU,
HEPABEHCTB U UX CHCTEM

OK 05 OcyuiecTBisiTh
VCTHYIO ¥ TUChbMEHHYTO
KOMMYHUKAIIUIO Ha

B 0051acTH 3CTETUYECKOTO BOCIIUTAHUS:
- DCTETUYECKOE OTHOLIEHUE K MUPY,
BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U

- YMETh OTIEPUPOBATH IOHATUSIMU: CPETHEE
apupMeTHnIecKoe, MeIMana, HanboJIbIIee U
HAaWMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIePCHs,
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FOCY1apCTBEHHOM S3BbIKE
Poccuiickon denepannu ¢
Y4eTOM 0COOEHHOCTEH
COIIMaJIbHOTO U
KYJIbTYPHOTO KOHTEKCTA

TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa U
OOIIIECTBEHHBIX OTHOIICHHUIA;

- CITOCOOHOCTH BOCTIPUHUMATh Pa3InIHbBIE
BUIbI HICKYCCTBA, TPAIUIIUU U TBOPUECTBO
CBOETO U APYTUX HAPOJOB, OLUTYIIATh
HMOIIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA;

- yOEXKJIEHHOCTh B 3HAYUMOCTH JIJIs
ITMYHOCTH U OOIIECTBA OTEYECTBEHHOTO U
MHPOBOTO HCKYCCTBA, STHHICCKUX
KyJIbTYPHBIX TPAJAHUIINN U HAPOJHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPXKEHUIO B PA3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSBIIATh
KauecTBa TBOPUYECKOM JIMYHOCTH;
OBnajzieHNe YHUBEPCATLHBIMU
KOMMYHUKATUBHBIMH JICHCTBUSIMU:

a) oOIICHHE:

- OCYIIIECTBIIATh KOMMYHHUKAITUU BO BCEX
cepax KU3HH;

- pacmo3HaBaTh HeBepOaIbHbIC CPEICTBA
0OIIeHN s, TOHMMATh 3HAYEHUE COIMAITbHBIX
3HAKOB, PACIIO3HABAThH MPEIMOCHIIKH
KOH(MDJIUKTHBIX CHUTYaIlUi U CMATYATh
KOH(DJIUKTHI;

- Pa3BEpHYTO U JIOTUYHO HM3J1araTth CBOIO
TOYKY 3PEHHUSI C UCTIOTH30BAHUEM SI3BIKOBBIX
CpEICTB

CTaHJapTHOE OTKJIOHEHHE YUCIIOBOIO Habopa; yMeHUe
M3BJIEKATh, THTEPIIPETUPOBATH HHPOPMALIUIO,
[IPE/ICTaBIICHHYIO B Ta0IMIaX, HA AUarpaMMax,
rpadukax, OTpakarollyto CBOMCTBA peasibHbIX
MIPOIIECCOB U SIBJICHUI; MPEACTABIATH HHPOPMAIHIO C
OMOILBIO TAOJIUI ¥ TUarpamMm; UCCIIEI0BaTh
CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpaguUecKuX METOJOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH NOHATUSAMU: TOUKA, PsAMas,
[JI0CKOCTb, IPOCTPAHCTBO, ABYTPaHHBIA yTO,
CKpELIMBAOIINEC NPSIMbIE, TApaJUIEIBHOCTD U
[EPIEHANKYJIIPHOCTD NPSIMBIX U TUIOCKOCTEM, YroJl
MEXIY IIPAMBIMH, YTOJI MEXAY IIPSAMOM U INTIOCKOCTBIO,
YTOJI MEK]Ty TUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH 10
[JIOCKOCTH, PACCTOSIHUE MEKY NPSMBIMHU, PACCTOSIHHAE
MEXAY IIIOCKOCTSIMU;

- YMETh UCIOJIB30BATh IIPU PELICHUU 33]1a4 U3yYECHHbIE
(akTbl U TEOPEMBI INIAHUMETPUHN; YMEHUE OLICHUBATh
[pa3Mepbl O0BEKTOB OKPYIKAIOIIETO MUPA
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OK 06 IIposBiATH
pak1aHCKO-
MaTPUOTHYCCKYIO
MO3HIINIO,
IEMOHCTPUPOBATH
O0CO3HAHHOE MOBEACHHE Ha
OCHOBE TPAIUITMOHHBIX
0011I€YEIOBEUECKUX
[ICHHOCTEH, B TOM YHCJIC C
Y4ETOM TapMOHM3ALIUU
ME)KHALIMOHAIBHBIX 1
MEKPETUTHO3ZHBIX
OTHOIIICHUH, IPUMEHSTh
CTaHJAPTHI
QHTUKOPPYIITHOHHOTO
[MOBCACHUS

- 0CO3HaHHUE 00YyYaIOIMMUCS POCCUHCKOM
rpak1aHCKON WIEHTUYHOCTH;

- IIeJICHAPABJICHHOE Pa3BUTHE BHYTPEHHEH
MO3UIIMH JIMYHOCTH Ha OCHOBE JIyXOBHO-
HPaBCTBEHHBIX IICHHOCTEH HAPOIOB
Poccuiickont @enepannn, UCTOPUIECKUX U
HAIMOHATBHO-KYJIBTYPHBIX TPAIUITUH,
(bopMHUpOBaHNE CHCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIITHOHHOTO MHUPOBO33PCHHSI,
IPaBOCO3HAHMS, YIKOJIOTUUECKON KyIbTYypHI,
CITOCOOHOCTH CTaBUTD LIEJIM U CTPOUTH
PKU3HEHHBIC TIJTaHbI,

B dacTu rpa)k1JaHCKOro BOCITUTAHUS:

- 0CO3HaHHUE CBOUX KOHCTHTYIIMOHHBIX IIPaB
1 00s13aHHOCTEH, YBOXKCHHUE 3aKOHA U
PaBOIOPSIKA;

- IPUHATHC TPAAUIIMOHHBIX HAIIMOHATBHBIX,
00IIeYeIIOBEUECKIX TYMAaHUCTHIECKUX 1
NIEMOKPATUIECKUX IIEHHOCTEH;

- TOTOBHOCTB MTPOTUBOCTOSITH UACOJIOTUN
DKCTpEeMU3Ma, HallMOHaIu3Ma, KceHopoouu,
TUCKPUMUHAIIAN 10 COITMAIIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAITMOHAIHLHBIM
[IpU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
NESATeIbHOCTh B MHTEPECax IPakKIaHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYITPABJICHUH

- YMETh ONEPUPOBATH MOHATUSAMHU: NPSIMOYTOJIbHAS
cHUCTEeMa KOOPJIMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOPANHATHI BEKTOPA, CKAISIPHOE IMPOU3BEACHUE, YOI
MEKly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIACHUE
BEKTOPA HA YHCJIO; HAXOAUTH C IOMOIIBIO N3yYEHHBIX
(bopMyI1 KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEXKTy IBYMSI TOUKAMU;

-yMETb BBIOMPATh MOAXOJAIIMN U3YYEHHBIA METOA, IS
[pELIEHNs 3a1a4H, PACIIO3HABATh MATEMATUYECKHE
(bakThl 1 MaTEMATUYECKHE MOJIENIN B IPUPOIHBIX U
OOLIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHUE
MPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCUICKON U MUPOBOW MaTeMaTUYECKON HAyKH.

- YMETbh ONEPUPOBATH MOHATUSAMHU: CIIyYalHbBINA ONBIT U
ClTy4dailHOe COOBITHE, BEPOSITHOCTh CIy4YaiiHOTO
COOBITHS; YMETb BHIYUCIIATH BEPOSTHOCTD C
MCII0JIb30BaHUEM TpapUUECKUX METOI0B; IPUMEHSATh
(OopMyIIBI CJIOKEHUS U YMHOKEHHS BEPOATHOCTEM,
KOMOMHATOpPHBIE (PaKThl U (OPMYIIbI ITPU PEILIEHUN
3a/1ay; OLIEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIyYalHBIMU BEJIMYNHAMH; YMEHUE
[PUBOJIUTH MPUMEPHI MPOSIBJICHUS 3aKOHA OOJIBIINX
YKMCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX
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B 00111€00pa30BaTeIbHON OpraHU3aluy U
NIETCKO-IOHOIIECKUX OPraHU3alUsX;

- YMEHHUE B3aUMOJICUCTBOBATh C
COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUH
c uX QYHKIUSMU U Ha3HAUCHUEM;

- TOTOBHOCTbh K TYMaHUTapHON U
BOJIOHTEPCKOU JESITEIbHOCTH;
MMaTPUOTUYECKOTO BOCIIUTAHUS:

- cOpMHUPOBAHHOCTH POCCUNCKOM
paKJIaHCKOM MAEHTUYHOCTH, NaTPUOTU3MA,
YBa)XXEHUS K CBOEMY Hapoy, YyBCTBa
OTBETCTBEHHOCTH nepel PoaunHoi, ropaoctu
3a CBOM Kpau, CBOXO PoauHy, CBOM SI3bIK U
KyJIbTYpPY, IPOIJIOE U HACTOSLIEE
MHOTOHAllMOHAJIBHOTO Hapoaa Pocenu;

- IEHHOCTHOE OTHOILIEHHUE K
roCyJapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY M IPUPOJAHOMY HACJEIUIO,
MaMATHUKaM, TpaauuusaM HapoaoB Poccun,
nocTHXKeHUsIM Poccun B Hayke, HCKYCCTBE,
CHOpTE, TEXHOJIOTHUSAX U TPYJE;

- uaeiiHas yoexKI€HHOCTh, TOTOBHOCTb K
CiIyeHuto U 3amure OTeyecTna,
OTBETCTBEHHOCTH 3a €r0 CyAb0Y;

OCBOEHHBIE 00Y4AIOIIUMHUCS
MEKIPEIMETHBIE TIOHSTUSI U YHUBEPCAJIbHbBIE
yueOHbIe AeCTBUS (PETYIATUBHEIE,
[M03HABaTEJIbHbIC, KOMMYHUKATUBHBIE);

24



- CIOCOOHOCTh MX UCIOJIBb30BaHUS B
[I03HABATEJILHOM U COLMAJIbHON MPAKTHKE,
FOTOBHOCTB K CAMOCTOSITEJIBHOMY
[UIAaHWPOBAHUIO U OCYLIECTBIICHUIO yUeOHOU
NEesATENbHOCTH, OPTaHU3ALNH Y4€OHOTO
COTPYIHHMYECTBA C MEJArOrHYECKUMU
PaOOTHHUKAMU U CBEPCTHUKAMU, K YYaCTHIO B
[MOCTPOEHUU UHINBUIYATbHON
00pa3oBaTeNbHON TPAEKTOPHUY;

- OBJIaJICHHE HABBIKAMU y4eOHO-
MCCIIE0BATEIBCKOM, IPOEKTHOU U
COLIMAJIBHOM AESITENbHOCTH

OK 07 ConeiicTBoBaTh
COXPaHEHUIO
OKPYKAIOIIEH CPEBI,
pecypcocOepeKeHHIO,
[IPUMEHSTH 3HAHUS 00
M3MEHEHUH KJIMMaTa,
PUHIUIIBI OEPEXKIIUBOTO
[IPOU3BOJICTBA,

(O PEKTUBHO JAeHCTBOBAThH
B UpE3BbIYANHBIX
CUTYyalUsIX

- HE IPUHUMATh JICUCTBUS, IPUHOCSIINE
BpEJl OKPYKAIOLLEH Cpee;

- YMETh IPOTHO3UPOBATH HEOJIATONIPUSATHEIC
HKOJIOTUYECKUE MTOCIIEICTBUS
[TPEANPUHUMAEMBIX JEHCTBUM,
[peoTBpaIlaTh UX;

- PacIIUPUTH OMBIT ACATEILHOCTH
HKOJIOTUYECKON HAIPABICHHOCTH;

- pa3pabaThiBaTh MJIaH PEIICHHS MPOOIJIEMBI C
Y4ETOM aHaIn3a UMEIOIINUXCS
MaTepUAIbHBIX U HEMATEPUATbHBIX
[PECYPCOB;

- OCYIIECTBIIATH LI€JICHAIIPABICHHbBIN MTOUCK
epeHoca CpeACTB U CIIOCOOOB JIEHCTBUS B
MPOQECCUOHATILHYIO CPENY;

- YMCTb IICPCHOCUTH 3HAHUS B

- YMETb ONEPUPOBATH MOHATUAMU: QYHKIIHS,
HenpepbiBHAs (DyHKLMSA, IPOU3BOAHAS, IEPBOOOpA3HAs,
OTpe/IeNICHHBI HHTETPpaJl; yMETh HAXOIUTh
MIPOM3BOIHBIC JIEMEHTAPHBIX (QYHKIINH, HCTIONB3YS
CIIpaBOYHBIC MaTepUAIIbI; UCCIIEOBATH B MPOCTEHIIINX
ciydasx (yHKIIUM Ha MOHOTOHHOCTb, HAXOJHUTh
HanOOJbIINE U HAMMEHBIINE 3HAYeHUS (QYHKLINNA;
CTPOUTH TPaQUKU MHOTOUWICHOB C HCTIOIH30BAHHEM
arnmapara MaTeMaTUYeCKOTO aHaIu3a; MIPUMEHSATh
IPOM3BOHYIO TP PEIICHUHU 3a]1a4 Ha JBUKCHUE;
pelIaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H HA
HanOOJIbIINE U HAUMEHbLINE 3HAUEeHUS, HAa HAXOXKICHUE
yTH, CKOPOCTHU U YCKOPEHHUS;

- YMETb ONIEPUPOBATH MOHATUSIMU: IBHKEHUE B
MIPOCTPAHCTBE, T01I00HBIC (PUTYPHI B IPOCTPAHCTBE;

MCTIOJIb30BAaTh OTHOIIEHHE TUIOMIAACH MOBEPXHOCTEN U
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MO3HABATENbHYIO U IPAKTUYECKYIO 00J1aCTH
YKU3HEAEATEIbHOCTH;

- IpeJIJIaraTh HOBBIE TPOEKTHI, OLICHUBATH
UJEU C TTO3UIINU HOBU3HBI, OPUTMHAIBHOCTH,
[MPAKTUYECKON 3HAYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM,
BHOCUTH KOPPEKTUBHI B JICSITELHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM

00bEMOB TTOTIOOHBIX (PUTYp TIPH PEIICHUU 33]1a4;

- YMETh BBIYHCIISATH TEOMETPUIECKUE BETMUUHBI (JITTHHA,
yTOJI, TUIOIIA b, 00HEM, TIIOIIAb MOBEPXHOCTH),
MCTIONB3YS U3yUeHHBIC (DOPMYITBI M METOBI

[1K 2.1. OcymiecTBasATh
BBIOOP, 00OCHOBaHHUE,
[pacueT cocTaBa MalllMHHO-
TPAaKTOPHOTO arperara u
OTIPEEICHUE €rO
PKCILTyaTallMOHHBIX
mokasartesicii B
COOTBETCTBHH C
TEXHOJIOTUYECKON KapTOil
Ha BBLIITOJIHCHHUE
CEIIBbCKOXO3SMCTBECHHBIX
paboT.

- YMCTb IICPCHOCUTDL 3HAHU: B
[MTO3HABATCJIbHYIO U ITPAKTUYCCKYIO o0nacTn
KN3HCACATCIBHOCTH,

- YMETh IIPOU3BOIUTD HCO6XOIII/IMI>I€ PacCucCThl, B
COOTBETCTBMH C ITOCTABIICHHOM 3azxaqel71;

-YMCTb BBIYUCIIATE TCOMCTPUICCKUC BCIIMYMHBI (,ZIHI/IHa,
YI'oJ1, INIomaab, 06’I)€M, IJiomanab HOBCpXHOCTH),

M CIIOJIB3YS U3YUCHHBIC (bOpMYJIBI 1 MCTOAbI

[1K 3.4. [TonGupath
MaTepHuabl, y3JIbl U
arperaThbl, HEOOXOIMMbIC
TUTSI POBEJICHUST PEMOHTA.

- YMETb [IEPEHOCUTH 3HAHUS B
MM03HABATEJIbHYIO U MPAKTUYECKYIO 00J1acTH
PKU3HEICATEIIbHOCTH;

- YMETh OTIEpUPOBATH TOHATUSIMU: JIBUKEHUE B
MPOCTPAHCTBE, T0I00HBIC (PUTYPHI B IPOCTPAHCTBE;
MICII0JIb30BaTh OTHOLICHHE TUJIOIMIAJAEN TOBEPXHOCTEN U
00BEMOB TTOTIO0HBIX (UTYp TIPH PEIICHUU 3a]1aY;

- YMETh BBIYHUCIIATh T€OMETPUUECKIE BEJIMUMHBI (JJTMHA,
YTOJ1, TIOIIA 1b, 00bEM, TIOMIAAh TIOBEPXHOCTH),

MCII0JIb3Ysl U3yUYEHHbIE (DOPMYIIbI U METO/IbI
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[1K 4.2. [ITnanupoBath
BBITIOJIHEHHE PaboT
MEPCOHAJIOM MAalllMHHO-
TPAKTOPHOIO MapKa B
COOTBETCTBHH C
TEXHOJIOTUYECKOU KapTOM.

- YMCTb IICPCHOCUTD 3HAHU B
[MTO3HABATCJIbHYIO U ITPAKTUYCCKYIO oOmacTu
KN3HCACATCIBHOCTH,

- YMCTb pCIIaTh CUCTCMBI ypaBHCHI/Iﬁ Pa3In9YHbIMU
MCTOJaMH.
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2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Bup yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHON MPOrPaAMMBbI JUCHUIIIMHBI 336

B T.4.

OcHoBHOe coaep:kaHue 260

BT. U..

TEOPETUUECKOE 0OyUCHHE 202

MPAKTHYECKUE 3aHATUSA 58

IIpogeccnoHAIBLHO-0OPUEHTHPOBAHHOE COAEPKAHHE 56

(conep:kaHue NPUKJIAJTHOTO MOYJIsI)

BT. U..

TEOpeTUIECKoe 00yueHue 4

MPAKTUYECKUE 3aHATHUS 52

CamocrosiTesibHast padoTa 00y4aroierocs 10

KouncyabTanuu 4

IIpome:xyTouHAs aTTeCTANMA (IK3AMEH) 6

28




2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CITUTITHHBI

HanMeHoBamIe Conepskanue y4eOHOro MmaTepuasa (OCHOBHOE M NPO(PeCCHOHAIBHO- O6Len DopMupyeMbI
OPHMEHTHPOBAHHOE), TA00PATOPHBbIE U MPAKTHYECKUE 3AHATHS, e
pa3/1esioB U TeM . 4acoB
MPUKJIAJAHON MOTYJIb (TPH HAJIUYHN) KOMIETEHIIHH
1 2 3 4
OcHOBHOE coaepxKaHue
Pazpmea 1. 14
IToBTOpPEHME Kypca
MaTeMATHKH
OCHOBHOM IKOJIBI
Tema 1.1 Copeprkanue yueOHOTO MaTepHraia
Lens u 3anaun ba3oBbie 3HaHUS U YMEHHS 110 MaTeMaTUKE B IPO(ECCHOHATBLHOM U B
MaTEeMaTUKH MpU MTOBCEHEBHOM ESITEILHOCTH.
OCBOCHUU KoMOuHupoBaHHOE 3aHATHE 2
CHEIUATBLHOCTH
Tema 1.2 Cozeprxanne ydeOHOro MaTepuaa OK-01, OK-02,
Uucina u BerunciieHus. | JlecTBUS HaJ MOJIOKUTEILHBIMU M OTPUIIATSIIBHBIMA YUCITAMH, 8582’ 8582
Breipakenus u OOBIKHOBEHHBIMU U JIECITHUYHBIMU APOOSIMHU. OK- 07’ ’
npeoOpa3zoBaHus JlevicTBus co cTreneHs My, GOpMyIIbl COKPAIIIEHHOTO YMHOKEHHUSI. 2 11K -3.4. TIK
KoMOuHupoBaHHOE 3aHsTHE 21 Hk’- 42
Tema 1.3. IIpodeccHnoHaTbHO-OPUEHTHPOBAHHOE COeP:KaHMe (CoepKaHNe o '
['eomerpus Ha NPUKJIATHOTO MOTYJIs1)
MJIOCKOCTH Bunb! mutockux GUryp M UX mIIOIIaIb.
[TpakTHKO-OpUEHTHPOBAHHBIC 3a/1a4 B Kypce T€OMETPUH Ha 2
TUTOCKOCTH
IIpakTHueckoe 3aHsTue
Tema 1.4 Copeprxanre yaeOHOTO MaTepHraia
[IpouienTHbBIE [TpocThie mpOIIEHTHI, pa3HbIe CIOCOOBI UX BhIYHCIeHUS. CII0KHBIC
BBIYUCIICHHS MIPOIICHTHI 2
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HpaKTI/I‘{€CKO€ 3aHATHC

Tema 1.5 Copeprkanue yueOHOTO MaTepHraiia
YpaBHeHU U JIluneliHble, KBapaTHbBIE, IPOOHO-TMHENHBIE YPABHEHUSI 1 HEPABEHCTBA
HEpPABEHCTBA [IpakTryeckoe 3aHsTHE 2
Tema 1.6 Copnep:xanue yueOHOro Marepuana
Cucremsl ypaBHeHHH U | CriocOOBI peLICHUS CHCTEM JIMHEHHbIX ypaBHeHUH. [loHATHA: MaTpuIia
HEPABEHCTB 2x2 u 3x3, onpeaenuresb MaTpulbl. Meton ['aycca. CucteMbl 2
HEJIMHENHBIX ypaBHEHMI. CUCTEMBI HEPABEHCTB
KomOuHMpoBaHHOE 3aHATHE
Tema 1.7 Copeprkanue yueOHOTO MaTepHraia
BxomHOM KOHTpOJIB Boruncnenus u npeodpa3oBaHusi. Y paBHEHHS 1 HEPABEHCTBA.
['eomeTpusi HA TIIIOCKOCTH 2
KoHTposibHas pabota
Pa3znen 2 [Ipsamblie n 16
IUIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Copeprkanre yueOHOTO MaTepHraia
OCHOBHBIE IOHATHS [Ipeamet crepeomeTpun. OCHOBHBIE IOHATHS (TOYKA, IpsiMas,
CTEPEOMETPUHU. IJI0CKOCTb, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUH. 2
Pacnonoxenne [Iepecekaromuecs, napajuielIbHbIE U CKPEIIMBAIOIINECS ITPSMBIE. OK-01. OK-03
IpAMBIX U I0cKocTell | [Ipu3Hak ¥ CBOWCTBO CKpeUIUBAIONINXCS MPSIMBIX. OCHOBHBIC OK-0 4’ OK-O7’
POCTPAHCTBEHHBIE (PUTYPHI. 1TK-3 éi
KomOnHupoBaHHOE 3aHsITHE '
Tema 2.2. Copeprkanre yaeOHOTO MaTepHraia
[TapamtenbHOCTB [TapannenbHbie npsiMasi U mI0ckocTb. Onpenenenue. [Ipru3Hak.
MPAMBIX, OPSIMOU U CaoiicTBa (¢ qokazaTenbcTBOM). [lapanienbHbie MIIOCKOCTH.
IIOCKOCTH, Omnpenenenue. [Ipusznak. CBoiicTBa (¢ J0Ka3aTEALCTBOM). TeTpasap u
IIJIOCKOCTEN ero aneMeHThl. [lapamienenunesn u ero anemeHnTsl. CBOMCTBa 4

MPOTUBOIOJIOKHBIX TPAHEH U TaroHasel napasuiesienunesa.
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ITocTtpoenue ceuenuil. Pemmenue 3anay.

KOM6I/IHI/IpOBaHHO€ 3aHATUC

Tema 2.3. Copeprkanre yueOHOTO MaTepHraia
IlepnenaukynapHocts | [lepnienaukynsipasie npsmeie. [lapannenbHbie npsMeie,
MPSIMBIX, TPSIMOI U MEPIEHIUKYJIAPHbIE K MIIOCKOCTH. [Ipr3Hak nepneHuKyIapHOCTH
TTIOCKOCTH, MPAMOM U TIIOCKOCTH. JlokazarenbCcTBO. [IepneHIuKynsp u HaKJIOHHAas.
IIJIOCKOCTEN [lepnieHiuKysipHbIC IOCKOCTU. [IpH3HAK NEepHEeHANKYISIPHOCTH
IIOCKOCTEH. JloKa3aTenbCTBO. 2
PaccTostHus B mpocTpaHCTBE
KoMOuHupoBaHHOE 3aHsITHE
Tema 2.4. Coneprkanue yueOHOTO MaTepHraia
Teopema o Tpex Teopema o Tpex NepreHanuKyIsapax. Joka3aTenbcTBO. YTOI MEKIY
HCPHCHANKYISpax MPSMOM U TNIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMU 2
KoMOuHrpoBaHHOE 3aHsATHE
Tema 2.5. IIpogeccnoHaILHO-OPUEHTUPOBAHHOE COJlePKaHue (COAepPKAHME
[TapannenbHeie, NPHUKJIATHOT0 MOYJIA)
NEepPHEHIUKYJIISIPHBIE, AKcHOMBI cTepeomeTpuu. llepneHuKyIapHOCTb NPSAMON U IIOCKOCTH,
CKpELIUBAOIIHECS MapajuieNIbHOCTh IBYX MPSAMBIX, HEPIEHAUKYISPHBIX MIOCKOCTH, 4
psiMbIE MEePIEHIUKYJIIPHOCTb IIOCKOCTEH
IIpakTHueckoe 3aHsTue
Tema 2.6. Conep:xanue yueOHOro Marepuasa
Pemenue 3anay. Pacnionoxxenune npsiMbIX ¥ MJIOCKOCTEN B MPOCTPAHCTBE.
[Ipsimble u IIockocTy | [lepneHauKyIIpHOCTD U MapauIeIbHOCTh MPSMBIX U TUIOCKOCTEH.
B [IPOCTPAHCTBE CxkpenBaroniecs npsmMbie 2
KonTtponbHas paborta
Pa3nea 3. 16
KOOI;)III/IHaTLI u OK-02, OK-03,
OK-04, OK-07
BEKTOPBI 1IK-3.4
Tema 3.1 Conepxanue yueOHOro MaTepuaia
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JlexapToBbI
KOOPAUHATHI B
IPOCTPAHCTBE.
Paccrostnue mexny
IBYMsSI TOUYKaMHU.
Koopannatet
CEpEeJINHBI OTPE3Ka

JlexapToBBI KOOPAMHATHI B ITpocTpaHcTie. [Ipocreiiiive 3a1auu B
KoopJiMHaTax. PaccTosHue Mexy IByMs TOUKaMU, KOOPIUHATHI
CEpeJIMHbI OTPE3Ka

KOM6I/IHI/IpOBaHHO€ 3aHATHUC
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Tema 3.2 Conepxanue yueOHOro marepuasia
Bekrtopsl B Bexkropsl B npoctpancTBe. ClI0KEHUE U BBIMUTAHUE BEKTOPOB.
IPOCTPAHCTBE. YMHO)KeHHE BeKTopa Ha yncio. KoMrmanapHeie BeKTopbl. CransipHOE
VYron mexay MIPOU3BENECHUE BEKTOPOB. Pa3znokeHue BEKTOpa 1o TpeM
BEKTOPAMHU. HEKOMILJIaHApHBIM BekTopaM. KoopanHaTel BeKTOpa, CKalsipHOE 6
CkansipHoe IIPOU3BEJCHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKy BEKTOPaMH, YIroJl
MIPOU3BECHUE MEXIY MPSAMOM U MIIOCKOCTBIO, YTOJ MEX/Y TUIOCKOCTAMHU. Y paBHEHHE
BEKTOPOB IJJIOCKOCTHU. | €OMETPUYECKNN CMBICI ONPEACIUTENS 2X2
KoMmOuHupoBaHHOE 3aHITHE
Tema 3.3 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAepKAHNE
[TpakTuko- NMPHUKJIATHOTO MOYJIA)
OPUEHTHPOBAHHBIE KoopaunaTtHas miockocTs. Beruucienue paccTosSHUN U IUTONIaAeil Ha
3a/1a4M Ha 110cKoCcTH. KosimuecTBEHHBIE pacyeTsl 4
KOOPAUHATHOM [IpakTrdeckoe 3aHsTHE
IJIOCKOCTH
Tema 3.4 Conep:xanue yueOHOro Marepuasa
Pemenne 3anay. JlekapTOBBI KOOPAMHATHI B TPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
Koopnannate! u Clio’)keHue 1 BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA YUCIIO.
BEKTOPBI Kommnanapusie BekTopbl. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.
Pa3noxxeHune BeKTOpa Mo TPEM HEKOMIUIAaHAPHBIM BEKTOPAM.
[Ipocreimmue 3agaun B KoopanHatax. KoopanHaTel BeKTopa,
paccTosHUE MEXAY TOUYKAMU, KOOPIMHATBI CEPEIMHBI OTPE3Ka, 2
CKaJIIPHOE NPOU3BEICHNE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXIY
BEKTOpaMU, YTroJI MEXAY MPSAMOU U MIIOCKOCTBIO, YTOJ MEXKITY
IJIOCKOCTSIMHU
KoHTtposbHas pabota
Pa3nen 4. OcHoBBI 36 OK-01, OK-02,
TPUTOHOMETPHUH. OK-03, OK-04,
Tpuronomerpuyecku OK-05, OK-06,
e QyHKuMu OK-07
Tema 4.1 Copeprxanre yaeOHOTO MaTepHraia IIK 2.1, IIK -
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Tpuronomerpudeckue
byHKIIIH
MIPOU3BOJIBHOTO YyTJIa,
yrcna. Panuannas u
rpajycHas Mepa yria

Panuannas mepa yria. [IoBOpoT TOUKM BOKPYT Havajia KOOpIUHAT.
Onpenenenue cCuHyca, KOCUHYCa, TAHT€HCA U KOTaHT'€HCa. 3HAKH

CHUHYCa, KOCMHYCd4, TAHI'CHCA U KOTAHI'CHCA 110 YCTBCPTAM. 3aBUCHUMOCTD

MCKAY CHHYCOM, KOCHHYCOM, TAHI'CHCOM U KOTAHI'CHCOM OJIHOT'O U
TOT'O JKC yI'JIa

KoMmOuHupoBaHHOE 3aHITHE

Tema 4.2

OCHOBHEBIE
TPUTOHOMETPUIECKUE
TOXKIIECTBA.

DopMyJITbI TPUBEICHUS

Copnep:xanue yueOHOro Marepuana

Tpuronomerpruueckue ToxaecTsa. CuHyC, KOCHHYC, TAHT€HC U
KOTAHI'€HC YIJIOB O U - 0.. DOPMYJIBI TPUBEICHUS

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.3

Cunyc, KOCUHYC,
TAHI'€HC CYMMBI U
Pa3HOCTH ABYX YIJIOB
CunycC 1 KOCUHYC
JIBOMHOTO yIJIa.
DopMyJIbI
MTOJIOBUHHOTO yTJIa

Conepxkanue yaeOHOro mMarepuaia

CymMa 1 pazHOCTh cMHYCcOB. CyMMa 1 pa3HOCTh KOCUHYCOB. CUHYC U
KOCHHYC JIBOWHOTO yriia. @opMyJibl OJIOBUHHOTO YIJIA.
[IpeoOpa3zoBaHusi CyMMbI TPUTOHOMETPUYECKUX (DYHKLIUN B
MIPOU3BEJCHUE U MIPOU3BEACHHS B CYMMY. BbIpaxkenue
TPUTOHOMETPUUECKUX (PYHKIIMI Yepe3 TAaHT€HC MOJOBUHHOTO
aprymenra. [IpeoOpazoBaHus MpOCTEHIITUX TPUTOHOMETPUUECKUX
BBIPAKEHUN

KomOuHUpOBaHHOE 3aHATHE

Tema 4.4

DyHKIMU, UX
cBoiicTBa. CriocoObl
3amanus PyHKIUH

Copnepxanue yaeOHOro Marepuasa

OO6unacTh onpeneneHus 1 MHOKECTBO 3HAUCHHUHN QyHKIUN. UETHOCT®D,
HEYETHOCTD, TEPUOINYHOCTH QPyHKITMH. CriocoObl 3aanus QyHKIIHMI

KomOuHupoBaHHOE 3aHITHE

Tema 4.5
Tpuronomerpuueckue
(GyHKUMHU, UX CBOWCTBA
U rpaduku

ConeprkaHuie yueOHOTO MaTepuaa

OO6usacTh onpeneneHuss U MHOKECTBO 3HAUEHHU TPUTOHOMETPUUECKUX
bynkuuii. Y¢THOCTh, HEUETHOCTD, NEPUOJUYHOCTD
TpuroHomeTpuueckux Gynkiuii. CBoiicTsa u rpaduku GQyHKIHN y =
COS X, Yy =sin X, y = tg X, y = ctg X.

KomMOuHupoBaHHOE 3aHSTHE.

4.2
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Tema 4.6 Conepxanue yueOHOro marepuasia

IIpeobpa3oBanue Cxxatue u pacTspkeHue rpaduKoB TPUTOHOMETPUUECKUX (PYHKITUH.
rpaduKoB [IpeobpazoBanue rpadKOB TPUTOHOMETPUUECKUX (DYHKITUN
TPUTOHOMCTPUYCCKHX | [[pakTHdecKkoe 3aHsATHE

byHKIMI

Tema 4.7 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEP:KaHUe (CoAepKaHUe
Onucanue MPUKJIATHOT0 MOLYJIA)

IIPOU3BOACTBEHHBIX Hcnonp30BaHne CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIIUIA B

IIPOLIECCOB C
MOMOILBIO TpaUKOB

poecCHOHANTBHBIX 3a/1aUax

HpaKTI/I‘-ICCKOG 3aHATUC

byHKIMI

Tema 4.8 Copeprkanue yueOHOTO MaTepHraia

OOparHblie OOpatHbie TpuroHoMmerpudeckue Gynkuun. Mx coiictBa u rpaduxu

TPHTOHOMCTPHHACCKHE KomOuHupoBaHHOE 3aHATHE

byHKIIH

Tema 4.9 Conepxanue yueOHOTo MaTepuasa

Tpuronomerpuyeckue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, Ctg X =

ypaBHEHUS U a. Perienre TpUroHOMETPUYECKUX YPABHEHUM OCHOBHBIX THIIOB:

HEpaBEHCTBA MPOCTEHIITNE TPUTOHOMETPUUECKUE YPABHEHUSI, CBOJISIIINECS K
KBaJIPAaTHBIM, peLIaeMble Pa3JIOKEHUEM Ha MHOKUTEIH, OJJHOPOAHBIE.
IIpocreimme TPUroHOMETPUIECKUE HEPABEHCTBA
KoMOuHupoBaHHOE 3aHSITHE.

Tema 4.10 Copeprkanre yueOHOTO MaTepHraia

Cucremsbl CucTeMbl NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN

TPUTOHOMCTPHUYCCKHUX | KoMOMHMpPOBAaHHOE 3aHATHE

ypaBHEHUM

Tema 4.11 Conep:xkanue yueOHOro mMarepuasa

Pemenue 3anau. [IpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BhIpakeHUil. Pelienue

OCHOBBI TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB B TOM YHCJIE C

TPUTOHOMETPHUH. WCITOJIb30BAHUEM CBOWCTB (DYHKIIHIA.

Tpuronomerpuyeckue | KonrpoapHas pabora
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byHKIIMH

Paznea 5.
KoMiuiekcHbIe Ynciia

Tema 5.1
KowmriuiekcHbie uncia

Copnep:xanue yueOHOro Marepuana

[TonsiTne KoMIIeKCHOTO YKcia. ConpsKeHHbIE KOMIUICKCHBIC YUCIIA,
MOJYJIb ¥ apTyMEHT KOMIUIEKCHOTO unciia. dopma 3amucu
KOMITJIEKCHOTO YHucIia (TeOMeTpuUIecKasi, TPUTOHOMETPHYECKas,
anrebpandeckas). ApudmeTrnaeckue TeUCTBUS C KOMIUJICKCHBIMHU
YUCJTAMH

KOM6I/IHI/IpOBaHHO€ 3aHATHUC
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Tema 5.2 Conepxanue yueOHOro marepuasia

[Ipumenenue BrlnoiHeHre pacyeToB ¢ MOMOIIbIO0 KOMIUIEKCHBIX uncen. [IpumMepsr

KOMIIJIEKCHBIX YUCE MCIIOJIb30BAHUSI KOMITJIEKCHBIX YHCETT 4
[IpakTueckoe 3aHsATHe
CamocrosTenbHas padota: [lonroroBUTh 1OKIaa HA TEMY 4
«KOMIIIEKCHBIE YKClia U UX 3HAUHUMOCTh

Pa3neua 6. 32

IIpousBoaHas

(Gynkuumu, ee

NPUMEHEHHUE

Tema 6.1 Copeprkanue yueOHOTO MaTepHraia

[TousTne Omnpenenenre 4MCI0BON OCIEA0BATEIBHOCTH U CIIOCOOBI €€ 3aJaHHsl.

IIPOU3BOJHOM. CBOMCTBa YMCIIOBBIX ITOCIEI0BATENRHOCTEN. OMpeiesieHue nmpeaena

@opMyIbl ¥ IpaBUJIa | TIOCIIEAOBATEIBHOCTH. BhIUUCIICHHE TIPE/ICIIOB MOCICI0BATEILHOCTEH. | 2

mupepernunpoBanus | [Ipenen Gpynkiuu Ha 6eckoHeuHOCTH. [Ipenen GyHKIMK B TOUKE.
[Tpupamenue aprymenta. [Ipupamenne dyakiuu. 3agaun, OK-01, OK-02,
MPUBOASAIIME K TOHATUIO MPOU3BOAHON. OripeiesieHue MPOU3BOJHOM. OK-03, OK-04,
ANTOPUTM OTBICKAHHMSI IIPOU3BOTHOM OK-05, OK-06,
KoMOuHupoBaHHOE 3aHsTHE OK-07

Tema 6.2 Copeprkanre yueOHOTO MaTepHraia IIK 2.1, IIK -

IIpoussoansie cymmsl, | Gopmynsl nuddepenimporanus. [IpaBuna quddepenimpoBanus 2 4.2

pazHOCTH KomOuHupoBaHHOE 3aHITHE

POU3BEICHMUS,

YaCTHOTO

Tema 6.3 Conep:xkanue yueOHOro Marepuasa

[IpousBoaHbIE Onpenenenue cinoxHol pyHkuu. [Ipons3BoaHass TPUTOHOMETPUUECKUX

TPUTOHOMETpHUYECKUX | pyHKmH. [IponsBonHas cnoxxHol QyHKIMH

(GYHKITHH. KombOunnpoBanHoe 3aHATHE 2

[IpousBonHas

CJIOKHOUM (PyHKITUN
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Tema 6.4 Conepxanue yueOHOro Marepuasa

HonsTne o [Tonsitue HenpepriBHON GyHKIMH. CBOMCTBAa HEMPEPHIBHON (QYHKITUH.
HEIIPEPLIBHOCTH CBsi3p MEX]Ty HETIPEPHIBHOCTHIO U AU HEPEHIUPYEMOCTHIO (PYHKITUH B
dynkuun. Meron TOYKE. AJITOPUTM PEUICHHS HEPABEHCTB METOJIOM UHTEPBAJIOB
MHTCPBAJIOB KoMOuHHpOBaHHOE 3aHSATHE

Tema 6.5 Copnep:xanue yueOHOro Marepuana

['eomeTpuueckunii u
(puznyecKuil CMbICH

['eomMeTprYeCKUl CMBICIT IPOU3BOIHON (PYHKITUM — YTIIOBOU
K03 PUIIMEHT KacaTenbHOU K rpaduKy QYHKIIMU B TOUKE. Y paBHEHUE

IPOU3BOTHOM KacaTeJlbHOU K rpaduKy GyHKIUUA. AJTOPUTM COCTABIICHUS YPaBHEHUS
KacaresnbHOM K rpaduky dyHkuuu y=f(x)
KomMOuHupoBanHoe 3aHsITHE

Tema 6.6 Conepxanue yueOHOTo MaTepuasa

Ddusnueckmii CMBICIT
ITPOU3BOJTHOU B

dusnueckuil (MEXaHUYECKU) CMBICIT TPOU3BOIHOM — MTHOBEHHAS
CKOPOCTh B MOMEHT BpeMeHHU t: v =S’ (1)

Ipo(hecCHOHAIBHBIX [TpakTHueckoe 3aHsATHE

3aagax

Tema 6.7 Copeprkanue yueOHOTO MaTepHraia

MOHOTOHHOCTb Bo3spacranue n yObiBaHue (pyHKITUH, COOTBETCTBUE BO3pACTAHUS U

bynakiuu. Touku yObIBaHMS (PYHKIIMU 3HAKY MPOU3BOIHON. [ToHATHE MTPOU3BOIHOM

AKCTpEeMyMa BBICILIETO MOPSKA, COOTBETCTBHE 3HAKA BTOPOW MPOU3BOJHON
BBINTYKJIOCTU (BOTHYTOCTH) (DYHKITMHM Ha OTpe3Ke. 3ajaui Ha MAKCUMYM
1 MUHUMYM. [[oHSTHE aCHMIITOTHI, CIIOCOOBI UX ONPEICIICHUS.
AJroput™m uccienoBaHus QyHKIIMHA U TIOCTPOSHUS €€ rpaduKa C
MOMOILBIO MPOU3BOJIHOM. JIpoOHO-HHEeHas GyHKIHS
KomOuHupoBaHHOE 3aHITHE

Tema 6.8 Coneprkanue yaeOHOTO MaTepHraia

Hccnenosanue

yHKII 1 HccnenoBanue GpyHKIIMKM HA MOHOTOHHOCTB U TIOCTPOEHHUE TPaPUKOB.

MOCTpOoeHne rpaduKoB

KomOuHUpOBaHHOE 3aHATHE

Tema 6.9 HaunbOoubiiee

Copeprkanre yaeOHOTO MaTepHraia
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U HauMeEHblIee
3HauYeHUs PYHKIIUU

HaxoxaeHnue HanOoIbIIero 1 HAMMEHBIIEro 3HaUYeHUN (DYHKITUH,
MOCTPOCHHE TPpaKOB MHOTOUWICHOB C MCIIOJIb30BAaHUEM aIllapara
MaTeMaTUYECKOI0 aHaJIn3a

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.10
Haxoxnenue
ONTHUMAJILHOTO
pe3yJibTaTa ¢
MMOMOIIIBIO
MPOM3BOJHOM B
MPAKTUYECKUX 3a7adax

IIpogeccnonaIbHO-OPHEHTHPOBAHHOE CO/IepPKaHue (CoAepKaHNe
MPUKJIATHOTO MOLYJIA)

Haumensiee u HanOouplee 3HaUeHUe QYHKITUU

HpaKTI/I‘{€CKOG 3aHATUC
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Tema 6.11 Conepxanue yueOHOro marepuasia
Pemenwne 3amay. ®opmysl 1 ipaBwia auddepeniupoBanus. Mccnenopanne GyHKINH C
[TpousBogHas MIOMOIIIBIO TIPOU3BOAHON. Hanbobiiee n HanMEHbIIIee 3HAUCHUS 2
byHKIIH, ee byHKIIH
IpUMEHEHHUE KonTponbHas pabota
CamocTosTenbHas paboTa: HOAroToBUTH Jokiaj «cmonb3oBanue
IPOU3BOJHON B COBPEMEHHOM OOIIIECTBE)
Pazpmen 7. 48
MHOrorpaHHUKHM U
TeJIa BpallleHHus
Tema 7.1 Copeprxkanue yueOHOTro MaTtepuaia
Bepmmnsl, pedpa, [Tonsitue MHOTOrpaHHuKa. Ero ajeMeHThI: BEpIIUHEI, pedpa, TpaHH.
rpaHu MHororpaHHuka | JIuaronanas. CedeHnne. Boimykibie v HEBBITYKIIble MHOTOTPAaHHUKHU
KOoMOWHHUPOBAaHHOE 3aHATHE 2
Tema 7.2 Conepxanue yueOHOro MaTepuaia
[Tpu3ma, ee [Tonsitue npusmel. Ee ocHoBaHust 1 60KOBBIE TpaHu. BbicoTa MpU3MBI.
COCTAaBJIIONINE, [Ipsimas n HakioHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue OK-01, OK-02,
ceyenue. IIpsimas u KomOuHnpoBaHHoe 3aHATHE 4 OK-03, OK-04,
paBUJIbHAS TPU3MBI OK-05, OK-06,
Tema 7.3 Copeprkanue yueOHOTO MaTepuaia OK-07
[Mapannenenunen, kyo. | [Mapannenenumnesn, cBoicTBa MPSIMOYTOIBHOTO TapauIesenuea, Kyo. IIK-3.4
Ceuenue kyo0a, Ceuenune kybOa, napajieenuresa
napajuieNienumnena KoMOnHMpOBaHHOE 3aHATHE 2
Tema 7.4 Conep:xanue yueOHOro Marepuasa
[Mupammuna, ee [Tupamuna u ee anemenThl. Ceuenue nupamMuabl. [IpaBuimbHas
COCTaBJISIOIINE, nupamMuaa. Y ceueHHas mupamuaa
ceuenue. [IpaBunpHas 2

nupamMua. Y CeYeHHas
UpamMuia

KomOuHupoBaHHOE 3aHITHE

Tema 7.5

Copeprkanre yaeOHOTO MaTepHraia

40




bokoBas u nonHas
IMOBCPXHOCTH IIPU3MBI,

[Tnomaas 60KOBOM M MOJIHON MTOBEPXHOCTHU MPU3MBI, TUPAMUIbI

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

OUpPaMU/JIb

Tema 7.6 ConepxaHue yueOHOro MaTepuasa

Cummertpus B KyOe, CHuMMeTprs OTHOCUTEIIBHO TOYKH, MPSAMOM, IIIOCKOCTUH. CUMMETpHs B
napajuleNenuIese, KyOe, napajuiesenunesie, NpusMe, Iupamue

[pU3Me, TupaMuie

KoMmOuHupoBaHHOE 3aHITHE

Tema 7.7
[Ipumepsl cummerpuii
B ipodeccun

IIpodeccnoHaILHO-OPUEHTHUPOBAHHOE CO/lep:KaHue (CodepKaHue
NPUKJIAJTHOTO MOIYJIfA)

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTueckoe 3aHsATHE

Tema 7.8
[IpaBusbHbIE
MHOTOI'PaHHUKH, UX
CBOMCTBA

Conepxanue yueOHOro marepuaia

[TonsiTue IIPpaBHUJIIBHOI'O MHOT'OI'PaHHHKA. CsoiicTBa IMpaBUJIBHBIX
MHOI'OI'DaHHUKOB

HpaKTI/I‘-ICCKOG 3aHATUC

Tema 7.9 Conep:xanue yueOHOro Marepuasa

Hunuuap, ero Hunuunp u ero sneMenTsl. CedeHue MuInHApa (mapaiieabHoe
COCTaBJISIOLIHE. OCHOBAHHUIO M ocH). PazBepTka nuimMHapa

Ceuenue nuamHIpa KoMOuHupoBaHHOE 3aHsITHE

Tema 7.10 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CoAepKAHNE
Konyc, ero NPHUKJIATHOTO MOYJIA)

COCTaBJIAIOLIHE. Konyc u ero snementsl. CeueHune koHyca (mapajuieIbHOe OCHOBAHUIO U

Ceuenue koHyca

IPOXOJsilee Yepe3 BEPIINHY), KOHUUYECKUE ceueHusl. Pa3BepTka KoHyca

KomOuHupoBaHHOE 3aHITHE

Tema 7.11

Y ceueHHbIN KOHYC.
CedeHue yCeueHHOr o
KOHycCa

ConepkaHue yueOHOTO MaTepuaa

VYceuennslit koHyc. Ero oOpasyromias u Beicota. CeueHne yCeueHHOTro
KOHYCa

KomOuHUpOBaHHOE 3aHATHE

Tema 7.12
[Iap u cdepa, ux

Copeprxanre yaeOHOTO MaTepHraia

[Tap u cdepa. Bzaumuoe pacnosioxkenue cepsol 1 miockoctu. CeueHue
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ceUeHUsI mapa, chepsl 2
KoMOuHupoBaHHOE 3aHsITHE
Tema 7.13 Copeprkanre yueOHOTO MaTepHraia
[Tonsitue 06 o6beMe [Tonsitue 06 o6beme Tena. OO0beM Kyba U IPSIMOYTOJILHOTO
tena. OTHOLIEHUE napauenenunena. OobeM npusMel 1 mHApa. OTHOIeHne 00beMoB | 4
00BEMOB MOTOOHBIX n0/I0OHBIX Tes. ['eoMeTpruyecKuil CMBICH OnpeenuTens 3-To mopsaKa
Tel KoMOnHrpoBaHHOE 3aHATHE
Tema 7.14 Coneprkanue yueOHOTO MaTepHralia
OG6bembl 1 TIomann OGBeMbI IMPaMUB U KoHyca. OGbeM mmapa. [Liommaau moBepxHocTeii | 2
IOBEPXHOCTEN Tell Ten
KomMOuHMpoBaHHOE 3aHATHE
Tema 7.15 Copeprkanue yueOHOTO MaTepHraia
KombOunanuu KoMOuHanmuy reoMeTpuyecKux Tes
MHOT'OTPaHHHMKOB U TeJl | [IpakTHUECKOE 3aHITHE 4
BpalIleHUs
Tema 7.16 Conep:xanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonb3zoBaHne KOMOMHAIMI MHOTOIPAHHUKOB M TEJl BPAIICHUS B
KOMOWHAIIUU Ha PaKTUKO-OPUEHTUPOBAHHBIX 3a/1ayax
MPaKTUKE [IpakTHyeckoe 3aHsTHE 4
Tema 7.17 Copeprkanre yueOHOTO MaTepHraia
Pemenue 3anau. OObeMbl U IJI0LIAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIlleHUs
MHOrorpaHHHKHU U KoHTtposnbHas pabdota 2
TeJa BPAILEHUS
CamocTosiTenbHast paboTa: TOAroTOBUTH Jokia «Camble MHTEpECHbIE | 2
KOMOHWHAIIUM T€OMETPUUYECKUX TEJl B UCTOPUI
Pa3gea 8. 12 OK-01, OK-02,
IlepBooOpa3nas OK-03, OK-04,
¢pyHkuum, ee OK-05, OK-06,
NpUMeHeHHe OK-07
Tema 8.1 Copeprxanre yaeOHOTO MaTepHraia IIK 2.1, IIK -
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ITepBooOpaznas
dbynkuu. [TpaBuna
HaXO0XKJICHUS
epBOOOpa3HBIX

3amadya 0 BOCCTAaHOBJICHUM 3aKOHA JABM)KCHUS TTO0 U3BECTHON CKOPOCTH.
[Tonsitue uaTerpupoBanusi. O3HaKOMIIEHHUE C TOHSATUEM MHTErpasia u
nepBooOpazHoi s pynknuu y=f(x). Pemenue 3amnayu Ha cBsI3b
IepBOOOPaA3HOI U ee TIPOU3BOAHOMN, BEIYUCIICHUE TIEPBOOOPA3HOM TSI

nanHou pynkiuu. Tabauna GopMy s HaX0XKACHUS TEPBOOOPa3HBIX.

M3yyeHue npaBuiia BBIYUCIEHUS] IEPBOOOPAZHOM

KoMmOuHupoBaHHOE 3aHITHE

4.2
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Tema 8.2

[Inomans
KPUBOJIMHEWHON
Tpaneunn. Dopmyna

Copeprkanue yueOHOTO MaTepuaia

3agauu, MPUBOASILIKE K MTOHATHUIO ONPEIECIICHHOTO UHTErpajia — O
BBIYMCJIEHUH TUTONIAAN KPUBOJIMHEWUHOW TPAIECLNH, O IEPEMEILICHUN
Touku. [loHdaTHe onpenenéHHoro uurerpaia. I'eoMeTpuueckui u

Herorona — JleliOHuna | ¢hmsuveckuii cMbIc onpeaeeHHoro uarerpana. ®opmyna Hetorona— | 2
JleitOHMIIA
KoMOuMHHpOBaHHOE 3aHATHE
Tema 8.3 Copnep:xanue yueOHOro Marepuana
HeonpeneneHHslil u [loHATHE HEONPENEIEHHOTO HHTErpaJia
OIpEJEIICHHBIN KoMOunupoBaHHoe 3aHsTHE 1
WHTETpabl
Tema 8.4 Conepxkanue yueOHOro marepuaia
[TonsTue 06 ['eoMeTprUYECKUIi CMBICI OPEIEIEHHOTO UHTErpaia
ONPEIEICHHOM KomOuHupoBaHHOE 3aHITHE 1
MHTErpaje KaKk
MJI0ILAU
KPHUBOJIMHENHOMN
Tpaneuuu
Tema 8.5 IIpogeccnoHAILHO-OPUEHTUPOBAHHOE COJlePKaHue (COMepPKAHME
OnpeneneHHbli MPHUKJIATHOTO MOYJIA)
VHTETPAN B XKU3HU ['eoMeTpryueckuii CMBICIT ONPEAEICHHOTO HHTErpaia. GopmyJia
HerotoHa - JleitOnuna.
Peuienue 3a1ay Ha MPUMEHEHUE UHTErpaia JIJIsl BBIYMCICHUS
(U3UYECKUX BETMYHMH M TUIOMASH 4
IIpakTHueckoe 3aHsTue
Tema 8.6 Conep:xanue yueOHOro Marepuaia
Pemenue 3anau. [lepBooOpa3nas pyukiuu. [IpaBuiia HaxoxaeHus: nepBoooOpa3Hbix. Ee
[TepBooOpasHas IPUMEHEHUE 2
byHKIIH, ee KonTponbhas pabota
MIPUMEHEHUE
Pa3nen 9. 18 OK-01, OK-02,
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CreneHu M KOPHHU.

OK-03, OK-04,

Crenennas pyHkuus OK-05, OK-07
Tema 9.1 Copeprkanue yueOHOTO MaTepHraiia IIK 2.1, [IK -
Crenennas QyHkuus, | [loHsATHE KOPHS N-0# CTEIEHU U3 ACHCTBUTEIBHOIO uncia. OyHKIUM 4.2
e CBOICTBA y = VX ux cBoiicTBa u rpaduku. CBOICTBA KOPHS N-0if CTEIICHH
KoMOuMHHpOBaHHOE 3aHSATHE 4
Tema 9.2 Copnep:xanue yueOHOro Marepuana
IIpeoOpazoBanue [TpeobpazoBanne upparoHaIbHBIX BHIPAKEHUHN
BBIPOKEHHUI ¢ KOPHAMH | KoMOMHMPOBAaHHOE 3aHSATHE 4
N-Ol CTENECHU
Tema 9.3 Copeprkanue yueOHOTO MaTepuaia
CBolicTBa CTENEHH C [TonsiTue creneHu ¢ J10OBIM pallMOHATLHBIM ToKa3areneM. CTerneHHbIe
palMOHAIIBHBIM U GbyHKIMU, X CBOMCTBA U rpaduKu
JNEUCTBUTEIbHBIM KoMOuHrpoBaHHOE 3aHsATHE 2
ITOKA3aTeJsIMU
Tema 9.4 Conepxanue yueOHOro Marepuasa
Pemenne PaBHOCMIBHOCTB MPPALMOHATBHBIX YPABHEHUN U HEPABEHCTB. MeTObI
HpparmoHaIbHbIX uX peinieHus. Penienne nppanuoHalbHbIX YPAaBHEHUN U HEPABEHCTB
ypaBHEHUH U KomMOuHupoBanHoe 3aHsTHE 6
HEPABEHCTB
Tema 9.5 Copeprkanre yueOHOTO MaTepHraia
CreneHu u KOpHHU. Omnpenenenue cTeneHHON GyHKIMU. Mcronb3oBaHue ee CBOMCTB IpH
CrenenHas QyHKIMSA | pelICHUW YPaBHEHUH M HEPABEHCTB 2
KoHnTtposnbHas paborta
. 1
llfliifae;aignbﬂaﬂ ’ OR-01, OK-02,
by OK-03, OK-04,
OK-05, OK-07
Tema 10.1 Copeprxanue yueOHOTO MaTepuaiia 1K 2.1. TIK -
ITokazarenbHas CreneHb ¢ MPOU3BOIbHBIM JEHCTBUTEIbHBIM MTOKA3ATEIEM. 49 o

(dyHKIMS, ee CBOMCTBA

Omnpenenenue nokaszareabHoN (YHKINH, €€ CBOMCTBA U Ipaduk.
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3HaKOMCTBO C MPUMEHEHHEM TOKa3aTeabHON QyHKIuuU. Permenue

MOKa3aTeJIbHbIX YpaBHEHUN (DYHKIIMOHATBLHO-TPa)UUIECKUM METOJIOM 4
KoMOuHupoBaHHOE 3aHsTHE
Tema 10.2 Copnep:xanue yueOHOro Marepuana
Pemenne Pemenne nokasaTenbHbIX YPaBHEHUM METOAOM YPAaBHUBAHUS
MOKa3aTeIbHBIX NoKa3areJield, METOI0M BBEJICHHSI HOBOW NEPEMEHHOM,
YpaBHEHUH U byHKIIMOHATBHO-TpaUUECKUM METOJOM. Perienne mokazareabHbIX 8
HEPaBEHCTB HEPaBEHCTB
[IpakTHyeckoe 3aHsTHE
Tema 10.3 Copeprkanue yueOHOTO MaTepuaia
Cucremsl Pemenue cucteM noka3aTelbHbIX YPABHEHUI
TIOKA3aTeIbHBIX KoMOUHHUpPOBaHHOE 3aHATHE 4
YpaBHEHHI
Tema 10.4 Conepxanue yueOHOTo MaTepuasa
Pemenne 3anay. Pemrenne nokasaTenbHbIX YpaBHEHUM METOAOM YPAaBHUBAHHUS
IToka3arensHasa MOKa3aTeaed U METOAOM BBEJICHHSI HOBOW MEpeMEHHOM. Pemenue
byHKIUSA MOKa3aTeJIbHbIX HEPABEHCTB 2
KoHnTtposnbHas pabota
Pa3nen 11. 30
Jlorapugmsl.
Jlorapudgmuueckas
HKIUS
?Z’Ma I1.1 Conep:xanue yueOHOro Marepuasa 85-8;’ 85_82’
Jlorapudm yucna. Jlorapudwm ymucna. JleciTHYHBINA U HATYpaJIbHBIN JIOTApU(MBI, YHUCIIO € OK: 0 5: OK:O7’
ECATUYHBIN U KoMOuHupoBaHHOE 3aHsTHE
ljaTypaanmﬁ P 4 ZHZ< 2.1, 1K -
sorapuMbl, YUCIIO € '
Tema 11.2 Conepxanue yueOHOro MaTepuasa
CaoiicTBa CpoiictBa morapudmon. Oneparus JorapuMUpPOBaHUSL.
J0Tapu(pMOB. KomOuHMpOBaHHOE 3aHATHE 6
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Onepanus

sorapuMHUpOBaHUs

Tema 11.3 Copeprkanue yueOHOTO MaTepHraiia

Jlorapudmuueckas Jlorapugmuueckast pyHKLUS U €€ CBOWCTBA

yHkuus, ee cBoiictBa | KOMOMHUPOBAHHOE 3aHITHE 4

Tema 11.4 Copeprxanre yueOHOTO MaTepHraia

Pemenne [TonsiTne norapudmuueckoro ypaBHeHus. Onepanus MOTEHIUPOBAHUS.

norapupMHICCKuX Tpu OCHOBHBIX METO/Ia pEUICHHS IOTapU(PMUUECKUX YpaBHEHUI:

YPaBHEHHH 1 (yHKIHOHATBHO-TPaUUYECKUA, METO MOTEHIUPOBAHUS, METO/]

HCPaBCHCTB BBEJICHHsI HOBOM nepemMeHHoM. JlorapupmMuyeckre HepaBeHCTBa 8
KomOuHMpoBaHHOE 3aHATHE

Tema 11.5 Copeprkanue yueOHOTO MaTepHraiia

Cucremsl ANTOpPUTM pELIECHUs CUCTEMBI YPaBHEHHI. PaBHOCHIIBHOCTB

Jorapu(pMUUECKUX Jorapu(pMHUUECKUX YpaBHEHUHN U HEPABEHCTB

YpaBHEHUM KomOuHupoBaHHOE 3aHITHE 2

Tema 11.6 IIpodeccnoHAILHO-OPUEHTUPOBAHHOE COJlePKaHue (COAepPKAHME

Jlorapudmel B NMPUKJIAJTHOT0 MOAY/JIsA)

MPUPOJE U TEXHUKE [Tpumenenue norapudma. Jlorapudmuueckas cnupaiis B npupoje. Ee
MaTeMaTH4YeCKUe CBOMCTBA 4
IIpakTHueckoe 3aHsTue

Tema 11.7 Copeprkanre yueOHOTO MaTepHraia

Pemenue 3anay. Jlorapudmuueckast pyHkuus. Pemenue npocredmmx

Jlorapugmel. Jorapu(pMUYECKNX YpaBHEHUI 2

Jlorapudmuyeckas KontponsHas pabota

byHKIUSA

Pa3nen 12. 10

MHuoxecTBa.

JJIeMeHThI TEOPUH

rpa¢gos

Tema 12.1 Conepxanue yueOHOro MaTepuasa
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MmuoxecTBa

[ToHsiTHe MHOKECTBA. HO,Z[MHO)KGCTBO. OHCpaHI/II/I C MHOXXCCTBaMH

KomOuHUpOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COJlePKaHue (COMepKaAHNe
Oneparuu ¢ NPHUKJIAJTHOTO MOIYJIs1)
MHOKECTBaMU Oneparyu ¢ MHOXKeCTBaMHU. PellieHne npukiagHbIX 3a/1a4
[IpaKTUYECKOE 3aHSTHE 2
Tema 12.3 Copeprkanue yueOHOTO MaTepHraia
I'padbr [Tonsitue rpada. CesizHbll rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH
[IpakTruueckas paborta 4
Tema 12.4 Copeprkanue yueOHOTO MaTepHralia
Pemenne 3anay. Omnepannn ¢ MHO)KecTBaMH. ONIMCaHNE PEATIbHBIX CUTYAIUH C
MHosxectBa, I'padsl 1 | moMoripio MHOXeCTB. [IpuMeHeHHe rpadoB K pereHuno 3aaq
UX IPUMEHEHHE KonTposnbHas pabora 2
Paspnen 13. DemeHTsI 26
KOMOMHATOPHKH,
CTATHCTHUKHU U TEOPHH
BEPOSITHOCTEM
Tema 13.1 Copeprkanre yueOHOTO MaTepHraia
OCHOBHBIE TOHATHUS [lepecTaHOBKHU, pa3MELIEHUS, COUETAHUS.
KOMOWHATOPUKHU 4 OK-01, OK-02,
KoMOMHMpOBaHHOE 3aHSTHE. OK-03, OK-04,
Tema 13.2 CopnepxaHue yueOHOro Marepuasa OK-05, OK-07
CoObITHE, BEpOATHOCT | COBMECTHBIC U HECOBMECTHBIC COOBITHS. TeOopeMbl O BEPOSITHOCTH K 2.1, TIK -
coObITHsA. CIIOKEHHE U | CYMMBI COOBITHH. Y CIIOBHASI BEPOSTHOCTh. 3aBUCHMBIC M HE3aBUCUMBIC 4.2
YMHOXEHHE coObITHsA. TeopeMbl 0 BEpOSITHOCTH MPOU3BEACHUS COOBITHIA.
BEPOSITHOCTEN 4
KomOuHupoBaHHOE 3aHITHE
Tema 13.3 IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COJlePKaHue (COMepKAHME
BepositHOCTh B NPHUKJIATHOTO MOYJIs1)
npodeccroHaIbHbIX OTHOCHTENbHAS YaCTOTa COOBITHSI, CBOWCTBO €€ YCTOMYUBOCTH.
3a/1ayax Cratuctryeckoe onpeaeraeHne BepoaTHOCTU. OIeHKa BEpPOSTHOCTH
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COOBITHS

HpaKTI/I‘{€CKOG 3aHATUC

Tema 13.4
JluckpeTHas
CIy4daiiHasi BEJINYMHA,
3aKOH €e

Copeprkanre yueOHOTO MaTepHraia

Bunpl ciydaitHeix BennurH. OnpeeneHne TMCKPETHON CilydailHOM
BEJIMYUHBL. 3aKOH paclpeAesIeHUs TUCKPETHON CIIy4ailHOM BEJIMYUHBI.
Ee uncnoBble XapaKTEPUCTUKH

pacnpeneneHus KoMmOuHupoBaHHOE 3aHITHE

Tema 13.5 Copeprkanue yueOHOTO MaTepHraia

3agaun Bapuanmonnsliii psia. [Io1urod 4acTor u ructorpamma.
MaTeMaTU4eCKOU CTaTuCTUYECKHE XapaKTEPUCTUKHU psifia HAOII0JaeMbIX TAHHBIX
CTaTUCTHUKU KoMOuHupoBanHOe 3aHsTHE

Tema 13.6 IIpodeccnoHAILHO-OPUEHTUPOBAHHOE COJlePKaHue (COAepKAHME

Cocrasienne Ta0IuI u
yarpamMM Ha MpaKTHKE

NPHUKJIAJTHOT0 MOAYJIsA)

[lepBruyHas 00pabOTKa CTaTUCTHYECKUX JaHHBIX. [ paduueckoe nux
npeacTaBieHue. HaxoxaeHue cpeTHUX XapaKTepUCTUK, HAOII0JaeMbIX
JTAHHBIX

IIpakTHueckoe 3aHsTue
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Tema 13.7 Conepxanue yueOHOro marepuasia
Pemenue 3anay. DneMeHTbl KoMOHATOpUKU. COOBITHE, BEPOSITHOCTH COOBITHS.
DNEeMEHTHI CrnokeHre 1 YMHOKEHHE BEPOSITHOCTEN
KOMOMHATOPUKH, KontponsHas pabota 2
CTaTUCTUKU U TEOPUU
BEPOSITHOCTEN
Pa3nen 14. 34
YpaBHeHus u
HepaBeHCTBA
Tema 14.1 Conepxanue yueOHOT0 MaTepuasa
PaBHOCHIIBHOCTH PaBHOCHIIBHOCTB YpaBHEHM U HepaBeHCTB. Onpesenenns. OCHOBHbIE
ypaBHEHU U TEOpEMbl PAaBHOCHIIBHBIX MEPEX0/IaX B YPABHEHUIX U HEPABEHCTBAX.
HepaBeHcTB. O0mue OO11rie METOIbI PEIICHUS YPAaBHEHUI: TIEpEX0/1 OT PaBeHCTBA PYHKIIUH | 6
METO/Ibl PEIICHUS K PAaBEHCTBY apryMEHTOB JJII MOHOTOHHBIX (DYHKITUH, METO/T
Pa3NoKeHHs] HA MHOYKUTEIN, METO/] BBEJIEHUS HOBOM NIEPEMEHHOM,
(GyHKIIMOHATBHO-TpadUueCKuii METOT OK-01, OK-02,
KomOnHMpOBaHHOE 3aHATHE OK-03, OK-04,
Tema 14.2 Copeprkanre yaeOHOTO MaTepHraia OK-05, OK-06,
I'paduueckuii meron OO01m1e MeTO bl PEIICHHS] HEPABEHCTB: TIEPEXO0 OT CPaBHEHUS OK-07
peuIeHus ypaBHEHUM, | 3HaueHu# (QYHKIMA K CPaBHEHHUIO 3HAUCHUN apTyMEHTOB JJIs IIK 2.1, IIK -
HEPaBEHCTB MOHOTOHHBIX (DYHKITHI, METOJ] MHTEPBAJIOB, (DYHKIIMOHAIBLHO- 4.2
rpaduueckuit meton. ['paduueckuii METO pellieHrs ypaBHEHUN U 6
HEPABEHCTB
KoMOuHupoBaHHOE 3aHsITHE
Tema 14.3 Conep:xkanue yueOHOro Marepuasa
YpaBHeHus u Omnpenenenne Moayis. PackpbiTie MOIYIIsl TIO OTIPECIICHUIO.
HEPABEHCTBA C IIpocreiimme ypaBHEeHUs U HEpaBeHCTBA ¢ MoayieM. [Ipumenenue
MOJTyJIeM PaBHOCHJIBHBIX TIEPEXOOB B ONPECICHHBIX THITAX YPaBHCHUH U 6

HCPABCHCTB C MOAYJICM

KomOuHUpOBaHHOE 3aHATHE
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Tema 14.4 Conepxanue yueOHOro marepuasia

VYpaBHeHus u 3HaKoMCTBO ¢ mapamerpoM. [IpocTeiiiine ypaBHEHUsI 1 HEPABEHCTBA C
HEPaBEHCTBA C napameTpoM 6
napameTpaMmu KoMOuMHHpOBaHHOE 3aHSATHE

Tema 14.5 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaHUe (CoAepKaHUe
CocraBnenue u NPHUKJIAJTHOTO MOJYJIs1)

penieHue Perenne TeKCTOBBIX 3a7a4 TPO(HEeCCHOHATBLHOTO COACPKAHUS
npo¢ecCUOHATBHBIX [IpakTuyeckue 3aHsATHS 8
3a/1a4 ¢ MOMOUIBIO

YpaBHEHUM

Tema 14.6 Copeprkanue yueOHOro Matepuania

Pemenue 3anau. OO1ue MeTobl peLIeHUs] YpaBHEHUI. Y paBHEHUS U HEPABEHCTBA C
VYpaBHeHus u MOJIyJIEM U C ITapaMeTpaMu

HCpaBCHCTEA [IpakTHyeckoe 3aHsTHE

Koncyabranuu 4
CamocrosiTesibHas padoTa 10
IIpomexyTouHas arrecTauus (IK3aMeH) 6
Bcero: 336
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3. YcaoBus peaju3zanyu NporpaMmal 001meo0pa3oBaTeJabHONH JUCIUINIIMHBI

3.1. Jlast peanu3anuu mporpaMMsbl JUCHHUIIMHBI JOJKHBI ObITH MPeTyCMOTPEHBI
cJeAyIONIHe CrenuaabHble MOMeIeHusl:

Peanu3arus mporpaMMBbl JUCIUILTAHBI TPEOYeT HATHUMS yueOHOro KaObnHeTa
MaTeMaTHKH.

O6opynoBaHue yueOHOTO KaOMHETa:

- TOCAJI0YHbIE MECTa MO KOJMUECTBY 00YYaIOIINXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUTICKT Y4eOHO-HATJISTHBIX TOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJEOMATEPUATIOB,;

- 3Q/TaHMS 1711 KOHTPOJBHBIX PaboT;

- Mpo¢eCCHOHAITBPHO OPUCHTUPOBAHHBIC 33 TaHMUS;

- MaTepuaibl SK3aMeHa.

Texnuueckue cpeacTsa 00ydeHUs:

- IEPCOHAIBHBIN KOMITBIOTED C JIUIICH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;
- IIPOEKTOP € IKPAHOM.

3.2. UndopMmanmonHoe odecnevyenue o0yueHmst
3.2.1 OcHOBHbIE HCTOYHUKH

1. AnekcannpoB, A.Jl. I'eomerpus. 10-11 kmaccel : yueOnuk / A/l
Anekcangpos, JILA. Bepuep, B.W. Peokuk. — M. : UsnarensctBo «lIpocsemenney,
2020. — 257 c¢. — ISBN: 978-5-09-062551-7 / - TekcT : HENOCPEICTBCHHBIH

2. Mopnkosuu, A.I'. Anrebpa u Hauajga MaremMaTuueckoro axamuza. 10
kiacc: B 2 u. Y. 1. YueOHuk mis ydammxcs o01ieo0pa3oBaTeIbHBIX YUPEKICHUM
(npodunehelit ypoBenb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2020.
- 457 c¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIIH

3. Mopnkosuu, A.I'. Anrebpa um Hadana maremMaTHdeckoro ananuza. 11
knacc: B 2 u. Y. 1. Yuebnuk ans ywammxcs oOuieoOpa3oBaTeIbHbIX YUPEKICHUN
(npodunehuelil yposenb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muemo3suna, 2020.
- 351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HenmocpeACTBSHHBIH

4, Mopnkosuu, A.I'. AnreOpa u Hauajga MareMaTudeckoro anamuza. 10
kinacc: B 2 4. Y. 2. 3amaynuk ns ydamuxcsi 001eo0pa3oBaTeNbHBIX YUPEKISHUN
(npoduneHelil ypoBenb) / A.I'. Mopakosuy, JI.O. [denumesa, JI.M. 3BaBuy [u ap.] -
M. : Mmuemosuna, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekcr
HETIOCPEICTBEHHBIN

5. Mopakosuu, A.I'. Anre6pa u Hayaja MaTeMaTHYECKOTO aHamm3a. 11
knacc: B 2 u. Y. 2. 3agaynuk ans yyammxcsi o01eo0pa3oBaTeabHbIX YUPEKACHUN
(mpodunbhslil yposenb) / A.I'. Mopakosuy, JI.O. denumesa, JI.W. 3BaBuu [u 1p.],-
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M. : Muemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Texkcr :
HETNOCPEACTBEHHBIN

3.2.2. JIonoJIHUTEJIbHbI€ HCTOYHUKH

1. Bcepoccuiickue unTepHeT-omumnuansl. - URL: https://online-olympiad.ru /
(mata obopamenus: 12.07.2021). - Tekct: 3ME€KTPOHHBIN.

1. Enunas xomneknusi uudpoBsix oOpa3oBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru  / (mata oOpamenns: 08.07.2021). -  Tekcrt:
ANEKTPOHHBIN.

2. WNudpopmannonnas cucrtema «Ennnoe okHO JocTyna K 00pa3oBaTelIbHBIM

pecypcam». - URL: http://window.edu.ru / (mara obpamienus: 02.07.2021). - Tekcr:
3JIEKTPOHHBIN.

3. Hayunas snekrponnas oubimoreka (HOB). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2021). - TekcT: 2J€KTPOHHBIN.

4, OTtkpoIThIi KOIIeIK. MaTematuka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2021). - TekcT: 31EKTPOHHBIN.

5. [ToBropum matemaruky. - URL: http://www.mathteachers.narod.ru /
(mata oopamenus: 12.07.2021). - Tekct: 3ME€KTPOHHBIH.

6. ChopaBoyHuk 1O  MaremaTuke s mkoiabHukoB. -  URL:
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4. KOHTpOJIb ¥ OLIeHKA Pe3y/1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOM

AUCHUIIJINHbI

KOHTpOJIb H OLICHKA PC3YJIbTaTOB OCBOCHHU O6IH€O6pa3OBaT€HLHOﬁ JUCITNIIIINHBI
PACKPBIBAIOTCA YCPC3 NUCHUILINHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC Ha (bOpMI/IpOBaHI/IG
O6HII/IX u HpO(beCCI/IOHaJILHLIX KOMHE?TGHHI/Iﬁ I10 pasaciiaM U TEMaM COJACPIKAHNA

yueOHOTO MaTepHaia.

Oob6mas/mpodeccuonannuas | Pazgen/Tema Tun oneHoYHBIX
KOMIIeTeHIUs MepPONPHUATHS
OK 01. Beioupars ciocodsr | P 1, Tema 1.1, 1.2, 1.3 IT-0/ct, 1.4, | TectupoBanue
pelleHus 3a1a4 15,16 Y cTHBIN onpoc
poheCcCHOHAIBHOM P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTHu4eCKum
JIEATEIIbHOCTH IT-o/c, 2.6 JIUKTAHT
IPUMEHUTEIIBHO P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4 | UnauBuayanpHas
K Pa3JIMYHbIM KOHTEKCTaM P4, Tems1 4.1,4.2,4.3,4.4,4.5, CaMOCTOSTEIIbHAS

4.6,4.71l-0/c,4.8,4.9,4.10,4.11 | paborta

P 5, Temsr 5.1,5.2 [IpencraBinenue

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, pEe3yJIbTATOB

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II- MPAKTUYECKUX

o/c, 6.11 pabor

P7, 6 Temn1 7.1,7.2,7.3,7.4,7.5, 3amumra

7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,

TBOPUYECKHUX padoT
3amura

7.17 WHIMBUIYJIbHBIX

P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, MIPOEKTOB

8.6 KonTponbpHas

P9, Tems 9.1,9.2,9.3,9.4,9.5 pabota

P 10, Temsr 10.1, 10.2, 10.3, 10.4 | BrimmosiHeHue

P11, Temsr 11.1,11.2, 11.3 II- AK3aMEHAIIMOHHBIX

o/c,11.4,11.5,11.6 IT-o/c, 11.7 3aJJaHui

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 I1-o/c, 13.6

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

14.5 I1-o/c, 14.6
OK 02. Ucnonp30BaTh P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, | TectupoBanue
COBPEMEHHBIE CPEJICTBA 15,16 YcTHBIN onpoc
MOKCKa, aHaJIu3a U P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTudecKui
WHTEPIPETALNU I1-o0/c, 2.6 JTUKTAHT
uH(opMaIuu, u P 3, Temst 3.1, 3.2, 3.3 [1-0/c, 3.4 | UanuBunyanpHas
nH()OpPMAITMOHHBIC P4, Temn1 4.1,4.2,4.3,4.4,4.5, CaMOCTOSTEIIbHAS
TEXHOJOTUHU IS 4.6,4.711-0/c,4.8,4.9,4.10,4.11 | pabota
BBITIOJIHEHUS 3a1a4 PS5, Temnr 5.1,5.2 [IpencraBinenue
npodeCcCUOHAILHON P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, pe3yJIbTaToOB

! Mpogheccuonanvroe-opuenmuposannoe codepoicarue




ACATCIBHOCTH

6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, 6 Tems1 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,
7.11,7.12,7.13,7.14,7.15, 7.16,

MPAKTHICCKUX
pabot

3ammTa
TBOPYECKUX padoT
3ammTa

7.17 WHIMBUIYaJIbHBIX

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

8.6 KonTponbHas

P9, Temsr 9.1,9.2,9.3,9.49.5 pabota

P 10, Temsr 10.1, 10.2, 10.3, 10.4 | BeimonHeHue

P11, Temsr 11.1,11.2, 11.3 I1- AK3aMEHAIIMOHHBIX

o/c,11.4,11.5,11.6II-o/c, 11.7 3aJlaHAN

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, Temnr 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
OK 03. ITnanupoBath 1 P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, | TectupoBanue
peann3oBbIBaTh coocTBeHHoe | 1.5, 1.6 VYcTHBI onpoc
po¢heCCUOHAIBHOE U P2, Temn 2.1,2.2,2.3,2.4,2.5 MareMaTu4ecKuit
JINYHOCTHOE Pa3BUTHE, IT-o/c, 2.6 JAKTAHT
NPEANTPUHUMATEIbCKY IO P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4 | UnauBuayanbHas
JICSITEIbHOCTD B P4, Tems14.1,42,4.3,4.4,4.5, CaMOCTOSTEIIbHAS
npodeccuonanbHol chepe, | 4.6,4.711-0/c,4.8,4.9,4.10,4.11 | paGora
HCIO0JIb30BaTh 3HAHMS 110 P 5, Temsr 5.1,5.2 [IpencraBnenue
dbunancoBoit rpamotHocT B | P 6, Temnbr 6.1, 6.2, 6.3, 6.4, 6.5, pe3yJIbTaTOB
PA3JIUYHBIX )KU3HEHHBIX 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1- MPAKTUYECKUX
CUTYyalUsX o/c, 6.11 pabor

P7, 6 Tems1 7.1,7.2,7.3,7.4,7.5, 3ammTa

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16,

TBOPYECKHUX padboT
3amura

7.17 VHIMBUTyaJIbHBIX
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, MPOEKTOB
8.6 KoHnTponbsHas
P9, Temrr 9.1,9.2,9.3,9.49.5 pabota
P 10, Temsr 10.1, 10.2, 10.3, 10.4 | BrinosHeHue
P11, Temsr 11.1,11.2, 11.3 II- 9K3aMECHALIMOHHBIX
o/c,11.4,11.5,11.6 IT-o/c, 11.7 3aJJaHui
P12, Temnr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.5 IT-o/c, 14.6

OK 04. ODddexTuBHO P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, | TectupoBanue

BBaHMOHeﬁCTBOBaTB n

15,16

Y CTHBIN OITPOC
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pa6OTaTB B KOJIJICKTHBE 1
KOMaH/C

P2, Temnr 2.1,2.2,2.3,2.4,2.5
I1-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Temr14.1,42,4.3,4.4,4.5,
4.6,4.711-0/c,4.8,4.9,4.10,4.11
P 5, Temrr 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7,Teme1 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,
7.11,7.12,7.13,7.14,7.15, 7.16,

MaremaTudecKkui
JIUKTAHT
NunuBunyanbHas
caMOCTOSATEeILHAs
pabota
[IpencraBnenue
pE3yJIbTATOB
MPAKTUYECKUX
pabot

3ammuTa
TBOPYECKUX padoT
3amumTa

7.17 WHIMBUIYaJbHBIX

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

8.6 KonTtponpHas

P9, Temsr 9.1,9.2,9.3,9.49.5 pabota

P 10, Temsr 10.1, 10.2, 10.3, 10.4 | BrinoyiHeHue

P11, Temsr 11.1,11.2, 11.3 II- AK3aMEHAIIMOHHBIX

o/c,11.4,11.5,11.6I1-o/c, 11.7 3aJJaHui

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5I1-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, | TectupoBanue
YCTHYIO U IUCbMEHHYIO 15,16 YcTHBIN O1poc
KOMMYHHUKAIUIO HA P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTu4ecKui
rOCYJJapCTBEHHOM SI3BIKE IT-o/c, 2.6 JIUKTAHT
Poccuiickon denepanuu ¢ P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4 | UnauBuayanpHas
Y4ETOM OCOOCHHOCTEH P4, Tems1 4.1,4.2,4.3,4.4,4.5, CaMOCTOSITEIIbHAS
COIMAJIBHOTO U KyJbTypHOTO | 4.6, 4.7 11-0/C, 4.8, 4.9, 4.10, 4.11 | pabGota
KOHTEKCTa PS5, Temnr 5.1,5.2 [IpencraBnenue

P1,Temal.1, 1.2, 1.3 TI-0/c, 1.4, | pe3yabTaToB

15,16 MPAKTUYECKUX

P2, Temnr 2.1,2.2,2.3,2.4,2.5 pabot

IT-o/c, 2.6 3ammuTa

P 3, Temnr 3.1, 3.2, 3.3 I1-0o/c, 3.4
P4, Temr1 4.1,4.2,4.3,4.4,4.5,
4.6,4.711-0/c,4.8,4.9,4.10,4.11
P 5, Temsr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7,Teme1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c,

TBOPUYECKUX padoT
3ammTa
WHMBUAYAJTbHBIX
MIPOEKTOB
KontponpHas
pabora
Brimonnenune
9K3aMEHAIIMOHHBIX
3aJITaHuN
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7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-
o/c,11.4,11.5,11.6 I1-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temnr 13.1,13.2, 13.3, 13.4,
13.5IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Temsr 9.1,
9.2,9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-
o/c,11.4,11.5,11.6 I1I-o/c, 11.7
P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1,13.2, 13.3, 13.4,
13.5IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 06. ITposiBisITE P 1, Tema 1.1, 1.2, 1.3 II-o0/c, 1.4, | TectupoBaHue
IPak1aHCKO- 15,16 VY cTHBIN ompoc
naTpuoTudeckyro nosunuto, | P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, MaremaTu4ecKui
JEMOHCTPHUPOBATH 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1- JTUKTAHT
OCO3HAHHOE MOBEACHHUE HA o/c, 6.11 NunuBuayanpHas
OCHOBE TPAJTUIIMOHHBIX P7, Temsr 7.1,7.2,7.3,7.4,7.5, CaMOCTOSTEIIbHAS
00IIeYETIOBEUECKUX 7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-o/c, | pabora
IICHHOCTEH, B TOM YHCJIC C 7.11,7.12,7.13,7.14,7.15, 7.16, | IlpencraBienue
Y4ETOM rapMOHU3ALUU 7.17 pe3yJIbTaTOB
ME)XXHAILIMOHAJIbHBIX 1 P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, MPAKTUYECKUX
MEXPEIUTUO3HbIX 8.6 pabor
OTHOILLIEHUM, TPUMEHSTH P 14, Temsr 14.1, 14.2, 14.3, 14.4, | 3amuTa
CTaHApPThI 14.5 T1-o/c, 14.6 TBOPUYECKUX padoT
AHTUKOPPYHIIHOHHOTO 3amura
TTOBEICHUS WHIUBU Ty AJTbHBIX
MIPOEKTOB
KonTponbHas
pabora
Brimonnenue
AK3aMEHAIIMOHHBIX
3aJlaHUI
OK 07. ConeiicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, | TectupoBanue

COXPaHEHUIO OKPY’KaIoIIeH

15,16

Y CTHBIN OITPOC
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Cpelibl, pecypcocOepeKeHHUIO,
NPUMEHSTh 3HaHUS 00
U3MEHEHHUH KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IIPOU3BOJICTBA, 3PHEKTUBHO
JIeHICTBOBAThH B
YPE3BBIYANHBIX CUTYaITASIX

P2, Temnr 2.1,2.2,2.3,2.4,2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
P4, Temr14.1,42,4.3,4.4,4.5,
4.6,4.711-0/c,4.8,4.9,4.10,4.11
P 5, Temrr 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-
o/c, 6.11

P7,Teme1 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,
7.11,7.12,7.13,7.14,7.15, 7.16,

MaremaTudecKkui
JIUKTAHT
NunuBunyanbHas
caMOCTOSATEeILHAs
pabota
[IpencraBnenue
pE3yJIbTATOB
MPAKTUYECKUX
pabot

3ammuTa
TBOPYECKUX padoT
3amumTa

7.17 WHIMBUIYaJbHBIX

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

8.6 KonTtponpHas

P9, Temnr 9.1,9.2,9.3,9.4,9.5 pabota

P 10, Temsr 10.1, 10.2, 10.3, 10.4 | Bemoaaenue

P11, Temsr 11.1,11.2, 11.3 I1- AK3aMEHaIlMOHHBIX

o/c,11.4,11.5,11.6 I1I-o/c, 11.7 3aJJaHui

P12, Temsr 12.1,12.2,12.3,12.4

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

13.5 I1-o0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
IIK 2.1. Ocy1iecTBIATh P1,Temer1.2,14,1.5 MaremMaTHn4ecKui
BBIOODP, 00OCHOBAHUE, PacueT | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, | AUKTaHT
coCTaBa MallIMHHO- 4_6' 4_7' 4_8’ 4_9’ 4_]_0’ 411 HpeI[CTaBJ'IeHI/Ie
TPaKTOPHOTO arperara u P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, | P€3yIbTaTOB
OIIpCACIICHUEC €T0 6_6' 6_7' 6_8’ 6_9’ 6_]_0’ 6.11 IIPAKTUYCCKUX
JKCILTYaTalMOHHbIX P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, | pabor
MoKa3aTeyieli B COOTBETCTBUHU | 8.6 KontposbHas
C TEXHOJIOTUYECKON KapTon P9, Temsr 9.1,9.2,9.3,9.49.5 pabota
Ha BBINIOJIHEHHE P 10, Temsr 10.1, 10.2, 10.3, 10.4 | Bemonnenue
CEJIbCKOXO3IHCTBEHHBIX P 11, Temsr 11.1, 11.2, 11.3, | 9K3aMCHAMOHHBIX
pabor. 11.4,11.5,11.6, 11.7 3aJaHuH

P 13, Temsr 13.1, 13.2, 13.3,

13.4,13.5,13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4,14.5, 14.6
IIK 3.4. ITonOupaTh P2, Temsr 2.1,2.2,2.3,2.4,2.5 MaremaTndeckuit
MaTepHuabl, y3JIbl U P 3, Temsr 3.1, 3.2, 3.3 IUKTAHT
arperarbl, HEOOXOJUMBIE JUISL | p 7. Temst 7.1, 7.2, 7.3, 7.4, 7.5, [Ipencrasnenue
MIPOBEJICHUS PEMOHTA. 7.6, 7.7, 7879, 7.10 TII-o/c, | PE3y/IbTaTOB

7.11,7.12, 7.13, 7.14, 7.15, 7.16, | TPAKTHICCKUX

717 pabot
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KonTponbHas

pabota
Beinmonxnenune
AK3aMEHAIIMOHHBIX
3aJTaHUN
[1K 4.2. [TnanupoBaTh P1, Temnr 1.2,14,1.5 MareMaTu4ecKui
BBIIIOJIHEHHE paboT P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, | IMKTaHT
MEePCOHAJIOM MAalTUHHO- 4.6,4.7,4.8,4.9, 4.10, 4.11 [IpencraBnenue
TPaKTOPHOTO I1apKa B P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, | PC3y/IbTATOB
COOTBETCTBHH C 6.6, 6.7, 6.8, 6.9, 6.10, 6.11 MPAKTUYECKUX
TEXHOJOTUYECKOU KapTOil. P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, | pabot
8.6 KonTponbHas
P9, Tems1 9.1,9.2,9.3,9.4,9.5 | pabora
P 10, Tems 10.1, 10.2, 10.3, 10.4 | BoimosnHenue
P 11, Temsr 11.1, 11.2, 11.3, | 3K3aMCHallMOHHBIX
11.4,11.5,11.6,11.7 3aJaHui

P 13, Temnm 13.1, 132, 13.3,
13.4,13.5,13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5,14.6
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