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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
YYEBHOU JUCIHUATIJIAHBI

1.1. MecTo ucuMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:
VYuebHast mucumiuinHa «MaTeMmaTuka» BXOTUT B 00mIe00pa3oBaTeIbHBI LMK OCHOBHOM
obpazoBarenbHON nporpaMMbl B cooTBeTcTBUH ¢ PI'OC mo mpodeccun 54.01.20 I'paduyeckuii
J3anHep

[IporpaMmma mo maTemaTtuke 0a30BOrO YpPOBHS Ha YPOBHE CpeaHEro oOmiero obpazoBaHus
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH W TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxke ¢ yaérom deaeparTbHOn
paboueil mporpaMMbl BOCIHMTAHHUA W KOHUEMNIMHM [pEnoJiaBaHus y4yeOHOro IMpeaMera
«MaremaTuka» B 00pa3oBaTeNIbHBIX OpraHm3anusx Poccuiickoit denepanuu, pearn3yromnux
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBL.

CopepxaHuie mporpaMMBbl 10 MaTeMaTUKE HAMpaBieHoO Ha (OPMUPOBAHUE MTPEICTABICHHM
0 MaTeMaTHKe KaK YHHBEPCAJIbHOM SI3bIKE HAYKH, CPEJCTBE MOJCIUPOBAHUSA SIBICHUM U
MIPOLIECCOB, 00 UESIX U METOJaX MaTeMaTHKHU.

[Tporpamma no maremaruke cootBeTcTByeT TpedboBanuaM @I'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METAllPeIMETHBIM pe3yJibTaTaM OO0y4YeHHs, a TaKKe€ yYUTHIBAET
HEOOXOUMOCTh pealu3aluil MEXIPEIMETHBIX CBA3€H MaTEeMAaTUKH C €CTECTBEHHOHAYYHBIMHU
yueOHBIMU NpeMeTaMU. B Hell onpeensitoTcsl OCHOBHbIE LIEIN U3YUYE€HUS MaTEMAaTUKHU Ha YPOBHE
cpeaHero oOmero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHHUSA: JIMYHOCTHBIE,
MeTarpeIMEeTHbIe, NpeaMeTHbIe (Ha 0a30BoM ypoBHe). [Iporpamma mo MaTeMaTHKe BKIIIOYAET:
IUIAHUPYEMBIE PE3YIIbTATHI OCBOEHHSI Kypca Ha 0a30BOM YpPOBHE.

1.2. llesin 1 nuIaHMpYyeMBble pe3yJabTaThl OCBOCHMS U CHUILIHHBI:
1.2.1. lley TUCHUIIMHDI.

PaGouas InporpamMmma OpuCHTUPOBAHA Ha JOCTUKCHUEC CICAYIONIUX LeaeH:

. dbopMHupOBaHKE MPEJICTABICHUN O MAaTEMAaTHKE KaK YHUBEPCATIHLHOM SI3BIKE HAYKH,
CPEICTBE MOJICTUPOBAHHUS SIBJICHUN U TPOIIECCOB, 00 MAEIX M METOaX MaTeMAaTHKH,
. pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO  BOOOpakKeHMUS,

AITOPUTMHUYECKOHN KYJIbTYPhl, KPMTHUHOCTH MBIIIUICHUS HA YPOBHE, HEOOXOIMMOM JTs Oyay1en
npoeccCHOHANBHOM NeSTENbHOCTH, IS MIPOIOJIKEHHSI 00pa30BaHus U caMo00pa30BaHUS;

° OBJIQJICHNE MATEMaTUYEeCKUMHU 3HAHUSIMH U YMEHUSAMH, HEOOXOJAHUMBIMH B
MOBCEIHEBHOM KM3HU, JIJISI U3YUYEHUSI CMEXHBIX €CTeCTBEHHOHAYYHBIX JUCIUIIINH Ha 06a30BOM
YPOBHE U JUCIHUILUIUH MPOPECCHOHAIBHOTO IIUKJIIA, TS TTOJIY4eHHUsT 00pa3oBaHus B 00JaCTAX, HE
TpeOyIOMMX yrIyOJIeHHOW MaTeMaTH4eCKON TTOJITOTOBKY;

° BOCITUTAHUE CPEACTBAMU MATEMATHKHA KYJIbTYPbl JIMYHOCTH, TOHUMAaHUS
3HAYUMOCTH MaTeMaTHUKH IS HAYYHO-TEXHUYECKOTO MPOTrpecca, OTHOIICHHS K MaTeMAaTHKE Kak
K YacTU 0OIeYeNIOBEeUYeCKON KYIbTYphl Yepe3 3HAKOMCTBO C MCTOPHEH pa3BUTHS MaTEeMaTHKH,
DBOJIIOINEH MaTeMaTHIECKUX UIEi.

1.2. Ilnanupyembie pe3yJabTaThl 0CBOCHUS IUCUUIJINHBI:

Oco0oe 3HaueHWEe MAWCHUIUIMHA HMEeT TpU (HOPMHUPOBAHMHM M PA3BUTUU OOIIUX
KOMIIETEHITHH.



O01mme koMneTeH NN

IInanupyemMsble pe3yJbTaThl 00yYeHHs

K Pa3JIMYHbIM KOHTCKCTaM.

TEXHOJIOTHYSCKON U COHH&HBHOﬁ HAIIpaBJICHHOCTH,

CIIOCOOHOCTh ~ MHUIMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;

- MHTEpEC K pasiuuHbiM chepaM MpodecCHOHATBLHOU
e TeIbHOCTH,
Omnanenue YHHUBEPCATbHBIMU y4eOHBIMU
[M03HABATEIIEHBIMU JICHCTBUSMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIbHO (DOPMYITHMPOBATH U AKTyaTH3HUPOBATH

pobeMy, paccMaTpUBATh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBIH TMpPH3HAK  WIIH|
OCHOBaHUSl JUIsl CpaBHEHMs, Kiaccupukanuu U
0000IICHHS;

- OIIPCACIIATh HEIN ACATCIIBHOCTH, 3a/1aBATh MMAapaMCTPh]
1 KPUTCPUU UX HOCTHIKCHUAA,
- BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHUBOPCUUA B
[PACCMATPUBACMBIX SABJICHUMAX,
- BHOCUTL KOPPCKTUBBI B ACATCIIBHOCTb, OLCHHUBATD)
COOTBCTCTBUEC PE3YJIbTATOB MLCIIAM, OLUCHHUBATHL PHUCKH

MMOCJIEICTBUI ACATCIIBHOCTH,

O6mmue! JucuMILIHHAPHbIE?
OK O0l. Beibupats crnocoObl- TOTOBHOCTH K TpPYAY, OCO3HAaHHWE [IEHHOCTH[-BIQJICTh METOJAMU JI0KA3aTeIbCTB, AITOPUTMAMH PEIICHUS 33/1a4;
[PEIICHUA 3allatdivacrepcTBa, TpyAOIIOONUE; yMeHue (popMyInpoBaTh ONpPEAeCHHsI, aKCHOMBI U TEOPEMBI,
MpoheccHoHaNbHOM - TFOTOBHOCTD K AKTUBHOM  JIEATENbHOCTUIPUMEHSATH MX, IIPOBOIUTH I0KA3aTENLHEIE PACCYKICHUS B XOIE
IeATEIbHOCTH, MPUMEHUTEIBHO

pereHus 3a1a4;

- YMETb OIIEPUPOBATH MOHATHSIMHU: CTEIIEHb YUCIIA, JJOrapu(M YUCIa;
YMEHUE BBIIOJIHATH BHIUMCIICHHE 3HAYeHUH 1 ITpeoOpa3oBaHus
BBIPA)KEHUI CO CTENEeHAMU U Jiorapupmamu, npeoOpa3oBaHuUs
TPOOHO-pAlIMOHATILHBIX BBIPAKECHU;

- YMETb OIIEpUPOBATh MOHATUSAMU: PALIMOHAJIbHBIE, HPPALMOHAIILHBIE,
M0Ka3aTeIbHbIE, CTETIEHHBIE, IOTapU(PMHIUECKHUE,
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, UX CHCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HETIpepbIBHAs (QYHKIINA,
[POM3BOJIHAs, IEPBOOOPA3Hasi, ONPEIeICHHbII HHTETpall; yMETh
HaXOJUTh IPOU3BOHBIE AIEMEHTAPHBIX (QYHKIUH, HCTIONIB3YS
CIpaBOYHBIE MAaTE€PUAJIbl; HCCIEI0BATh B MPOCTEHIINX CAYydasx
(hyHKIIMM HA MOHOTOHHOCTh, HAXO/IUTh HAaUOOIbIIINE U HAUMEHBIINE
3HaueHUs! QYHKIUI; CTPOUTH I'pa)KK MHOTOUJIEHOB C
MCII0JIb30BAHMEM allapaTa MaTeMaTHYeCKOro aHalu3a; MPUMEHSITh
[TPOM3BOJIHYIO NP PEUICHUH 3a/1a4 Ha JBUKEHHE; PeIllaTh IPAKTHKO-
OpPUEHTHUPOBAHHBIE 3a/1a4M HAa HauOOJIbIINE U HAUMEHbIINE 3HAUEHUS,
Ha HaX0>KJIEHUE IYTH, CKOPOCTU U YCKOPEHHS;

- YMETh ONEPUPOBATH MOHATHIMHU: PAallMOHANbHAs (GYHKLH,
roka3zaTenbHast QyHKIIH, CTeneHHas PyHKIM, JorapupmuyecKas

1 YKa3bIBaOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtbl 3 ®rOC COO (B nocnegHel pegakumm ot 12.08.2022) 8 oTrnaronsHol dopme, popmmpyemblie obuieobpasosaTesbHOM
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- pa3BUBaTh KPEATUBHOE MBIIUICHUE IPH pPEIICHUY
PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HAaBBIKAMH YYCOHO-HMCCIIEA0BATEIBCKON U
[POCKTHON JICSITEILHOCTH, HAaBBIKAMH pa3pelleHus]
po0em;

BBISIBJISITH MNPUYIUHHO-CIICACTBCHHLIC CBiA3HU H

aKTyaJII/I?;I/IpOBaTI) 3a11aqy, BbIABUT'ATHb FI/IHOTC?;Y €C
peHICHI/IH, HaXOIUTb apFYMeHTI)I IJI1 10Ka3aTCJIBCTBA
CBOUX YTBEPKIECHUH, 3a/1aBaTh IIapaMeTPbl U KPUTEPUH
[PEIICHUS;

- QaHAJIM3UPOBATh MOJYUYCHHBIC B XOJIC PECLICHUS 3a/1a41
[PE3yJIbTATHI, KPUTHYECKH OIICHUBATh ux|
ITOCTOBEPHOCTh, ITPOrHO3MPOBATh M3MEHEHHE B HOBBIX
YCIOBUSIX;

-= YMeTI) HepeHOCI/ITL 3HAHUA B HOSHaBaTeHI)HYIO H]
HpaKTquCKYIO O6J'IaCTI/I KHU3HEACATCIIbHOCTH,

u YMCTB I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HI>IX Hpe)]MeTHBIX
00J1acTEH;

- BBIBUTATh HOBBIE WJIEH, Mpeiaratb OpUTUHAIbHBIE
MOIXOJIbI U PEIICHUS;

1 CIIOCOOHOCTH MX MCIOJIH30BaHMS B O3HABATEILHON U

COLTMAJIbHOM IMPAaKTUKEC

(yHKLINSA, TPUTOHOMETPUYECKUE PYHKIUHU, 0OpaTHbIC (QYHKIINH;
YMEHHUE CTPOUTH rpauKu N3yYeHHBIX (YHKINH, UCIIOIB30BATh
rpaduKy MpU U3yYECHUH TPOLIECCOB U 3aBUCHUMOCTEH, P PEIICHUH
3ama4 U3 APYrux yueOHBIX MPEIMETOB M 33J1a4 U3 PeaTbHON )KU3HHU;
BBIPAXKATH (POPMYJIaMU 3aBHCUMOCTH MEX/1y BETHUIHMHAMH;

- YMETh PelIaTh TEKCTOBBIC 33,1241 Pa3HbIX THIIOB (B TOM YHCIIC Ha
MPOLICHTEI, JIOJIU U YaCTH, Ha JIBH)KEHHE, paboTy, CTOMMOCTh TOBAPOB
W YCIIyT, HaJIOTH, 337a4i U3 00JIaCTH yIPABICHUS JTHIYHBIMU H
CeMEHHBIMU (PMHAHCAMM ); COCTABJIATH BBIPAKEHHSI, yPAaBHEHHUS,
HEPaBEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a]1auH, NCCIIEI0BATh
[IOJTy4CHHOE PEIIEHHE U OIICHUBATh IIPaBION0J00HOCTb PE3yIbTaTOB;
- YMETh OIIEpPUPOBATh NOHATUSAMU: CpEAHEe apu(hMETHIECKOE,
MeIraHa, HanOoJIbllee M HaMEHbIlIee 3HAYeHHsI, pa3Max, TUCTIEPCHs,
CTaH/apTHOE OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMETh U3BIICKATh,
MHTEPIPETUPOBATH MH(POPMAIHIO, ITPEJICTABICHHYIO B TA0INLAX, HA
mrarpaMmax, rpadukax, OTpaXkaroIyt CBOMCTBA pealbHbBIX
[TPOIIECCOB M SIBJICHUI; TIPEACTABIATH HHPOPMALIUIO C TIOMOIIIBIO
TaOJIHII U IUarpamMm; UCCIIEA0BaTh CTATUCTUYECKHE JaHHBIC, B TOM
qrciie ¢ MPUMEHEHNEM rpaUIeCKUX METOIOB M DIIEKTPOHHBIX
CPEICTB;

- YMETb ONEPUPOBATH MOHATHIMMU: CIIy4aiiHBIN ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIIY4aHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSTHOCTH C UCIOJIb30BaHUEM I'paUIECKUX METOJIOB; IPUMEHSTh
(OopMYJIBI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEM, KOMOMHATOPHBIE
(haKThI ¥ POPMYIIBI ITPH PEIICHUH 33]1a4; OLIEHUBATH BEPOSTHOCTH
[pEaTbHBIX COOBITHI; 3HAKOMCTBO CO CIIY9aifHBIMHU BEITHYNHAMH,
YMEHHUE PUBOUTH TPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIINX YHCEN B
[TPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSIX;




- YMETh OIEPUPOBATH MOHATUSMU: TOUYKA, MPSMasi, TUIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YroJI, CKPEIINBAIOIIUECS TIPSIMEIE,
[apajIeIbHOCTh U IEPICHIUKYISIPHOCTD MPSIMBIX H IJIOCKOCTEH,
YTOJI MY MPSMBIMH, YTOJI MEXY IPSIMOU U TUIOCKOCTHIO, YTOJI
MEXy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[pacCTOSIHUE MEKIY IPSIMBIMHU, PACCTOSHIE MEXY TUIOCKOCTSIMU;
YMEHHUE HCIIOJIb30BaTh MIPU PEUICHUH 33/1a4 U3YYCHHBIC ()aKThl U
TEOPEMBI ITAHUMETPUH; YMEHUE OIIECHUBAThH Pa3Mepbl 00bEKTOB
OKPY’KaIOIIEero MHUPA;

- YMETh OIEPUPOBATH MOHATUSIMHU: MHOTOTPAHHHK, CEUCHHE
MHOTOTPaHHHKA, Ky0, MapaJiiesIeuIe ], Mpu3Ma, mapamuaa, Gurypa
W MIOBEPXHOCTH BpAIllCHUsI, IWIMHP, KOHYC, map, cepa, ceueHus
(buryphl BpaleHusl, IIIOCKOCTh, Kacaromiasics chepbl, WINHIpPA,
KOHYCa, TUIOIAb TOBEPXHOCTHA MTHUPAMHU/IBI, TPU3MBI, KOHYCA,
[WIHH]pA, TUIoIaab chepsbl, 00beM Kyda, MPSIMOYTOJILHOTO
MapajuiesienuIe/ a, TUPaMUIbI, TPU3MBI, IIIMHIPA, KOHYCAa, IMapa;
YMEHHE N300pakaTh MHOTOTPAHHUKH W TIOBEPXHOCTH BPAICHUS, HX
CEYCHUS OT PYKH, C TTIOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB U
DIICKTPOHHBIX CPEACTB; YMEHUE PACIO3HABATH CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE PACTIO3HABATH MPABUIIbHBIE MHOTOTPaHHUKH;
- YMETh ONEPUPOBATH MOHATUSMU: JIBIKEHUE B IPOCTPAHCTRBE,
Mo100HbIE PUTYPHI B IPOCTPAHCTBE; UCTIOIH30BATh OTHOILIIECHHE
[10M1a/1el TOBEPXHOCTEH M 00HEMOB MOIOOHBIX (DUTYp MPU PEIICHUN
3aay;

- YMETh BBIYUCIIATH TEOMETPHUCCKHE BEJTMYNHEI (JUTHHA, YTOJ,
101116, 00BEM, ILIOMIAIb IIOBEPXHOCTH ), UCTIONB3YS N3YICHHBIC
(hOpMYITBI U METOJIBI;

- YMETh OIIEPUPOBATH MOHATUSIMU: TIPSIMOYTOJIbHAS CHCTEMA
KOOpIUHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,




CKJIIPHOE MPOU3BEACHUE, YTOJ MEXKAY BEKTOPAMH, CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA HA YUCJIO; HAXOAUTDH C MOMOIIBbIO U3YYEHHBIX
(hopMyIT KOOPMHATHI CEPEUHBI OTPE3KA, PACCTOSHUE MEKTY TBYMSI
TOUYKaAMHU;

- YMETb BBIOMPATh MOIXOIAIINNA U3YUEHHBIN METO )T PEIICHUS
3a/1a4M, pacrlo3HaBaTh MaTeMaTHYECKHe (PaKkThl 1 MAaTEMaTHYCCKUE
MOJIEIH B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHUE TPUBOJAUTH MPUMEPHI MATEMAaTHYECKUX OTKPBITUN
[POCCUIICKOM U MUPOBOM MaTEMAaTUYECKON HAYKH.

- YMETb ONEPUPOBATH MOHATUSIMU: OTIPEIEICHIE, aKCHOMa, TEOPEMA,
CJIe/ICTBHE, CBOMCTBO, IMIPU3HAK, JI0KA3aTEIbCTBO, PABHOCUIILHEIE
(hbopMyInUpoBKHU; yMeHUE (HOPMYIUPOBATh OOpAaTHOE U
[IPOTHUBOIIOJIOKHOE YTBEPKIACHUE, IPUBOANUTH IPUMEPHI U
KOHTPIPUMEPHI, UCII0JIb30BaTh METOJl MATEMATUUECKOW UHIYKLIUH;
[IPOBOJIUTH JOKA3aTENIbHBIE PACCYXKACHUS P PELIEHUN 3a/1aY,
OIICHUBATh JIOTUYECKYIO MPABWILHOCTh PACCYKICHUM;

- YMETb ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, TTOJMHOKECTBO,
OTIEpalK HaJl MHOKECTBAMU; YMEHHUE UCII0Ih30BaTh TEOPETUKO-
MHOECTBEHHBIN amnmapar Jijisi OMMUCaHUs PEaIbHBIX MPOIECCOB U
SIBJICHU TIPU PEILICHUU 3a7a4, B TOM YHCIIE U3 APYTUX YIeOHBIX
[PEIMETOB;

- YMETh ONIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
MK, Tpad Ha MIOCKOCTH; YMEHUE 337aBaTh U OMHUCHIBATH Tpadbl
[Pa3TUYHBIMU CTIOCO0aMU; UCTIONB30BaTh Tpadbl P PEIICHUN 33]1aY;
- YMeTb CBOOO/IHO OTIEPUPOBATH MOHATUSIMH: COUETAaHUE,
[epecTaHOBKA, YUCJIO COYETAHHM, YUCIIO TTEPECTAaHOBOK; OMHOM
HproToHa; yMeHHE MPUMEHATh KOMOMHATOPHBIE (PaKThI 1
[PACCYKJICHHUsI IJIs1 PEIICHHMs 3a71aY,




-YMETh OIEPUPOBATh MOHATUSAMU: HATYypaJIbHOE YUCIIO, LIEJI0€ YUCIIO,
0CTaTOK 10 MOJYJII0, PAallMOHAILHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATYPaIbHbIX, IIETBIX, PALIMOHATBHBIX, IEHCTBUTEIBHBIX
UKceN; yMEHHE UCII0JIb30BaTh IPU3HAKH JI€JIMMOCTH, HAUMEHbIIHI
001K AenauTeNb U HAaMMEHbIlee ob1ee KpaTHoe, anroput™ EBkinnaa
[IPY PELICHUH 3a/1a4; 3HAKOMCTBO C pa3JIMYHBbIMU TO3ULUOHHBIMU
CHUCTEMaMM CUMCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHSIMH: CTETIEHB C LIEIBIM
oKa3aTesieM, KOpeHb HaTypaJbHOM CTETEHHU, CTENEHb C
[paIllMOHAFHBIM TTOKA3aTeNIeM, CTETICHb C JICHCTBUTEIBHBIM
(BeIIeCTBEHHBIM) TTOKa3aTesIeM, Jorapu(M Yuciia, CHHYC, KOCUHYC U
TaHI€HC ITPOU3BOJILHOTO YKCJIa,;

- YMETb ONIEPUPOBATH MOHATHAMMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNUE, HEPABEHCTBO, CCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCUJILHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
paroHaNbHBIE, HPPAIlOHANIEHBIC, IOKA3aTEIbHBIC, CTETICHHBIE,
lTorapumMuIecKie, TPUTOHOMETPUIECKHE YPaBHEHUSI, HEPABEHCTBA U
CHCTEMBI; yMEHHUE pPeIIaTh YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C
[MOMOIIIBIO PA3JIMYHBIX TIPUEMOB; PEIIaTh YPaBHEHHUs, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHSTh YpaBHEHNUs, HEPABEHCTBA, UX
CHCTEMBI JJIs peIIeHUs] MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3IMYHBIX 00J1acTe HAyKU U peallbHOW KHU3HH;

-yMeTb CBOOO/IHO OMEpUPOBATh MOHATUSAMU: rpaduK HyHKIIHMH,
oOpaTHast PyHKIUS, KOMIO3ULUS QYHKUUH, THHEHHas QyHKIMS,
KBaJpaTU4Hasl GYHKIUS, CTENIeHHAst (YHKIUS C IIEJTBIM ITOKa3aTeleM,
TPUTOHOMETpHUYECKHE (DYHKIMH, 0OpaTHBIE TPUTOHOMETPHUECKUE
(hyHKIIMY, TIOKa3aTeabHas U Jorapugmudeckas GyHKINN; yMEHHE
CTPOUTH rpapuKu GYHKIHI, BHITOIHATH IpeoOpazoBaHus TpaduKkoB

yHKmii;




YMEHHUE UCTIONB30BaTh rpaduKu GYHKUIUH TSl U3Y4EHUS MPOLIECCOB U
3aBHCHUMOCTEH MPH PEIICHUHN 3aja4d U3 IPYTUX YUeOHBIX IPEIMETOB U
13 peabHOM KU3HU; BEIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXKIY
BEJINYMHAMU;

YMEHUE CBOOOAHO ONEPUPOBATh MOHIATUAMU: YETHOCTb (DYHKIIUH,
[EPUOUYHOCTb (DYHKIIUH, OTPAHUUYEHHOCTb (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (pYHKLMHU, HanOoJIblIee U
HauMEHbIIIEe 3HaYCHUS] PYHKIIMU Ha IPOMEXKYTKE; YMEHHE
[IPOBOUTH UCCIIEJOBaHUE (DYHKIINU;

YMEHHE HCII0JIb30BaTh CBOMCTBA U IrpadUKU PYHKIMH Ui pelieHus
YpaBHEHUI, HEPABEHCTB U 3ajay ¢ apaMeTpaMy; n300pakaTh Ha
KOOPJIMHATHOM MJIOCKOCTH MHOKECTBA PEILIEHUH ypaBHEHUIA,
HEPaBEHCTB U X CHCTEM;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHSIMU: IIOCIEI0BATEIBHOCTb,
apupMeTHUecKas IPOrpeccHsi, FeOMeTpHUECcKasi MPOrpeccHs,
0eCKOHEUHO yOBIBAOIIAsl FEOMETPUYECKast IPOrPeECCUsl; yMEHUE
3aaBaTh [10CJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
[PEKYPPEHTHBIX (pOpMYIT;

- YMETh OIEPUPOBATh MOHATUSAMU: HENPEPBIBHOCTh PYHKIINH,
ACUMIITOTHI rpaduka GyHKINH, IepBas U BTOpas IPOU3BOIHASL
(yHKIINU, TEOMETPUYECKUNA U PU3HMUECKUI CMBICI TPOU3BOHOM,
epBOOOpa3Hasi, ONpeAeIeHHbIN HHTErpaj; yMEHUEe HaXOIUTh
ACHMIITOTHI rpaduka GyHKINN; YMEHHE BBIUUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIUN, HAXOJUTh
ypaBHEHHE KacaTeJIbHOH K TpaduKy QyHKIINH;

YMEHHE HCI0JIb30BaTh MIPOU3BOIHYIO JUISl HCCIeI0BaHUs QYHKIUH,
11 HAXOXKICHMS HaWTYYIlIero pelieHusl B IPUKIIaJHbIX, B TOM YHCIe
COLIMAJIbHO-?KOHOMUYECKUX U (PU3MUECKUX 3a7auax, JUIst
OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHsI; HAXOUTh TUIOMIAAN U 0ObEeMbI




(uryp C MOMOIIBIO UHTETPaJIa; IPUBOAUTH IPUMEPHI
MaTeMaTHYeCKOTO MOJICITMPOBAHUS C MOMOIIBIO U (epeHIInaTbHBIX
YpaBHEHUU;

- YMETb OIIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COIIPSKCHHBIE KOMIUIEKCHBIE YNCIIA, MOLYJIb U apTyMEHT
KOMILIEKCHOT'O YKCIIa, (popMa 3aMuCH KOMIUIEKCHBIX YHCell
(reoMeTpuyeckas, TPUrOHOMETpUYECKas U ajnredpandeckas); yMeTb
[IPOU3BOIUTH ApU(PMETUUECKHE NEHCTBUS C KOMIIJIEKCHBIMU
YMCIIaMU; IPUBOJUTH IIPUMEPBI UCIIOJIb30BAHNUS KOMIIJIEKCHBIX YHCEIT;
- YMETh CBOOOJIHO ONIEPUPOBATh IMOHATUSIMU: CPEHEE
apupMeTHIeCKOe, MeIaHa, HanOOoJbIlIee U HAaNMEHBIIIee 3HAYCHUS,
pa3Mmax, JUcCrepcus, CTAaHJapTHOE OTKJIOHEHUE AJIsl ONIUCAHUs
UMCJIOBBIX JAHHBIX; YMEHHME UCCIIEI0BATh CTATUCTUYECKHUE JaHHBIE, B
TOM YMCJIE C IPUMEHEHUEM Irpa)uuecKUX METOJI0B U AJIEKTPOHHBIX
CpeACTB; rpadMuecKy UcCcIe10BaTh COBMECTHBIE HAOIIOICHHS C
[TOMOIIBIO JUArpaMM PaCCEUBAHMS U INHEWHON PETPECCUU;

- YMETbh HAXOJIUTh BEPOATHOCTH COOBITHI C MCIIOJIb30BaHUEM
rpaduyecKux METOA0B; IPUMEHSThH JUIsl pelIeHUs 3a/1a4 (pOpPMYJIb
CJIOKEHMSI U YMHOXKEHHS BEpOSITHOCTEN, (OPMYJITy ITOITHON
BEPOSATHOCTH, popMyiy bepHyiiu, koMOuHaTOpHBIE (aKThl U
(bopMyJIbI; OLIEHUBATh BEPOSITHOCTH PeaIbHBIX COOBITHI; yMEHUE
OIEPUPOBATH MTOHATUSAMU: ClIydaliHasi BEJIMUYMHA, PACIIPEIEICHUE
BEPOSATHOCTEM, MATEMATUYECKOE OXKUIAHUE, TUCIIEPCUS U
CTaHJApTHOE OTKJIOHEHHE CIIy4aitHON BEMUYMHBI, (QYHKIIUN
[pacrpeeNIeHus U IUIOTHOCTH PaBHOMEPHOTO, II0KA3aTEIbHOTO U
HOPMaJbHOTO PacIpeACIICHUI; yMEHNE UCIOIb30BaTh CBOWCTBA
M3y4EHHBIX paclpeieseHn JUIsl peleHns 3a/1a4; 3HAKOMCTBO C
[MOHATHSIMU: 3aKOH OOJIBLINX YHCEI, METO/bl BEIOOPOUHBIX




ccre0BaHUM; yMEHUE IPUBOAUTD MPUMEPHI MPOSIBJICHUS 3aKOHA
OOJIBIINX YKCEN B MPUPOIAHBIX U OOIICCTBCHHBIX SBIICHUSX;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATUSAMU: TOUKA, PsSMas,
[IOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyY, INIOCKUHN Yo, IBYTpaHHBIN
YTOJI, TPEXTPaHHBIN yroJl, IepeceKarouecs, MapaieibHbIe U
CKPEIIMBAOIINECS IPSIMbIE, MAPAIICIIBHOCTD U MEPIEHIUKYIISIPHOCTD
MPSIMBIX U TJIOCKOCTEH, YTOJI MEXAY IPSIMBIMU, YTOJI MEXKIY MPSIMON
U TUIOCKOCTBIO, YTOJI MEXAY IIOCKOCTSIMM; YMEHHUE UCII0JIb30BaTh
[P PELICHUH 3a/1a4 U3YYCHHbIC (PAKThI M TEOPEMBI INTAHUMETPHUH;
YMEHHE OIICHHBATh pa3Mephbl 00BEKTOB B OKPYKAIOIIEM MHUPE;
YMEHUE OTepUPOBATH MOHSATUSIMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTPaHHHKA, IPAaBUJIbHBI MHOTOTPAHHUK, IPU3Ma, MUPaAMH/Ia,
(burypa v moBepXHOCTh BpallleHUs, IMIIUHIP, KOHYC, 11ap, chepa,
pa3BepTKa MOBEPXHOCTH, CEYCHUSI KOHYCA U IUIHHIIPA,
napajijieIbHble OCH WM OCHOBAaHUIO, CEUEHUE 1Iapa, MIOCKOCTb,
Kacarorasicsi cepbl, HUINHAPA, KOHYCa; YMEHUE CTPOUTH CEUCHHE
MHOTOTpaHHUKA, W300pakaTh MHOTOTPAHHUKH, PUTYPHI U
[MOBEPXHOCTU BPAIEHUS, UX CEUCHHUS, B TOM YHCJIE C TTOMOIIBIO
PIEKTPOHHBIX CPEJICTB; YMEHHUE MPUMEHSTh CBOMCTBA
reoMeTpUUYeCKUX (PUTyp, CAMOCTOSITENEHO (POPMYTUPOBATH
oTpeeNieHus] U3y4aeMbIX (GUTYp, BELABUTATh THIIOTE3bI O CBOMCTBAX
U TIPU3HAKaX T€OMETPUUECKUX PUTYp, 000CHOBHIBAThH WU
OTIPOBEPraTh UX; yMEHUE IPOBOAUTH KIIaCCUPUKALIUIO PUTYp TIO
[Pa3TUYHBIM MPU3HAKAM, BBITIOTHATH HEOOXOAMMBIE TOTIOTHUTENLHBIC
[TOCTPOCHHSI;

- YMeTbh CBOOO/IHO OTIEpUPOBATH MOHATHUIMH: TUIOIAAb PUTYPHI,
00beM (pUTYpHI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH J0 TJIOCKOCTH,
[PACCTOSTHUE MEXKTY MIPSIMBIMHU, PACCTOSTHUE MEXKY TUIOCKOCTSIMH,
rionaab chepsl, UIOMIAlb TOBEPXHOCTH MHUPAMUBI, IPU3MBI,




KOHYcCa, HWIMHIPA, 00beM KyOa, IpSIMOYTOJIBHOTO Mapajuieienunesna,
TUpaMUIbl, IPU3MBI, HWIMHAPA, KOHYCA, 1apa; yMEHHE HaXOAUTh
OTHOILIECHHE 00BEMOB MOAOOHBIX UTYD;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMMU: JBHKEHHE,
napajsiesbHbIi IEpeHOC, CHMMETPHSI Ha INIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, peodpazoBaHKe 000U, 0100HbIE
(urypsl; yMeHHe pacro3HaBaTh paBHbIE U [10100HbIE GUTYPBL, B TOM
qrcIie B IPUPOJIE, UCKYCCTBE, aPXUTEKTYPE; YMEHUE HCIIOIb30BATh
reOMETPUUECKUE OTHOIICHHUSI, HAXOUTh T€OMETPHUECKUE BETMUNHBI
(mMHa, YTOoJI, TUIOIIA (b, 00BEM) IIPH PEIICHUH 3a71a9 U3 JPYTHX
y4EOHBIX TPEAMETOB U U3 PEAbHOM KHU3HH;

- yMETb CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
cucTeMa KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA Ha YKCJIO,
pa3io’keHUe BEKTOopa Mo 6a3ucy, CKalsIpHOe MPOU3BEICHUE,
BEKTOPHOE MIPOM3BEICHUE, YOI MEXKIAY BEKTOPAMH; YMEHUE
MCTI0JIH30BaTh BEKTOPHBIN M KOOPAWHATHBIA METO JUIS PEUICHUS
TeOMETPUUECKUX 3a]a4 U 3a/1a4 JPYTUX Y4eOHBIX IPEIMETOB;
OTIepUPOBATh NOHATUAMU: MaTpula 2X2 u 3x3, onpenenuTensb
MaTpHIIbl, TEOMETPUUECKUN CMBICIT ONIPEIEIIUTENS;

- YMETh MOJICTUPOBATh PeaJbHbIC CUTYAIlUH Ha SI3bIKE MATEMATUKU;
COCTABJISAATh BBIPAXKEHUsI, ypaBHEHU s, HEPAaBEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33]1auH, UCCIIE0BATh IOCTPOSHHBIE MOJIEIH C
MICTIOJIH30BAHUEM allllapaTa ajareOopsl, HHTEPIPETUPOBATh
[TOJTyYSHHBIH Pe3ysIbTaT; CTPOUTh MAaTEMaTHYECKHE MOJICIH C
[TOMOIIIbI0 TEOMETPHUECKUX MTOHATHI U BEIMYMH, PEIIaTh CBI3aHHBIE
C HIMU TIPAKTUYECKUE 3a/1a4H; COCTABIIATH BEPOSTHOCTHYIO MOJEIH H

MHTEPIPETUPOBATH IMOTYYEHHBIN pe3ybTaT; PeIlaTh PUKIIATHBIE




3a1a4M CPEACTBAMU MAaTEMaTHYECKOIO aHAJIN3a, B TOM YHUCIIE
COIIMATIBHO-IKOHOMUYECKOT0 M (PU3UUECKOTr0 XapaKTepa,

- YMEHHE BBIOMPATh MOAXOSAIINI METOT AJIsl pEIICHUS 3a/1a4H;
[NOHMMAHHE 3HAYMMOCTU MaTEMATUKH B U3y4YE€HUU NIPUPOJHBIX U
00I11€CTBEHHBIX IIPOLIECCOB U SIBJICHUH; YMEHHE PACIIO3HABATh
[IPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE IPUBOIUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUNCKON U MUPOBOM
MaTEMaTUYECKON HayKH

OK 02. OcymecTBiasiTh IOUCK,
aHaIN3 5 HWHTEPIIPETAIHIO|
nH(OpMaIu, HeOOXOAMMOM 115
BBIIIOJTHEHNS 3aj1ayl
podeCcCHOHATBLHON

eI TEILHOCTH.

B 005acTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:
-c(pOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd W OOIIECTBEHHON NPaKTHUKH, OCHOBAHHOI'O Ha|
najgore  KyJbTyp, CIOCOOCTBYIOIIETO

CBOCTO MECTA B ITOJIUKYJIBTYPHOM MHPE;

OCO3HaHUIO
- COBEpPIICHCTBOBAHUE A3BIKOBOM M YHUTATEIbCKOU
KyJIbTYpbl KakK CpEICTBa B3aMMOJCHCTBHS MEXKMIY]

MIFOAbMHA Y ITIO3HAHUA MHUPaA,

- OCO3HaHME LEHHOCTH HAy4YHOH JesATeIbHOCTH,
TOTOBHOCTB OCYILIECTBIIATh IIPOEKTHYIO u
1ICCIIeI0BATENbCKYIO A TEIbHOCTh HHANBUIYAIBHO U B
rpymre.

OBnaneHne YHUBEPCATIbHBIMU y4eOHBIMHU

I[I03HAaBAaTCJIbHBIMHU }IeﬁCTBHHMHZ

B) paboTta ¢ HHpopMmaIei:

- BJaJeTh HAaBBIKAMU TOJy4YeHHs HWHGOpPMaLUU U3
MCTOYHHKOB CaMOCTOSTENBHO|

Pa3HBIX THIIOB,

OCYIICCTBJIATL IIOUCK, aHallnu3, CHCTCMATHU3alUuI0 H
MHTCPIPCTALUTO I/IH(I)OpMaI_II/II/I pa3JIMYHbIX BUAOB U

(hopM TpeICTaBICHHUS,

byHKIHS,
nokas3areiabHas (YHKIWS, CTENeHHas (QYHKIWA, JorapudMuveckas

YMETh ONEPUPOBATH IMOHATHAMH: pallMOHAILHAS
(dyHKIUS, TpUTrOHOMeTpuyeckue (GyHKIUU, oOpaTHble (YHKIUY;
YMEHUE CTPOUTh TpaduKd H3YYCHHBIX (DYHKIMH, MCIIOJIb30BaTh
rpaduKy MpH U3yYCHUU MPOLECCOB U 3aBUCHMOCTEH, NIPU PEIICHUH
3aad U3 JPYruxX y4eOHBIX MPEIMETOB U 3a/1ad U3 PEallbHOW KHU3HH;
BEIpAKATh POPMYJSIaMU 3aBUCUMOCTH MEXTy BEIIMUNHAMU;

YMETh ONEPUPOBATH TOHATHSIMHU: TOXKIECTBO, TOXKIECTBEHHOE
rpeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUU U
HEPaBEHCTB, PABHOCWJIBHOCTh YpPaBHEHHM, HEPABEHCTB M CHCTEM,
parroHaIbHbIE,

J'IOl"apI/I(l)MI/I‘{eCKI/Ie, TPUTOHOMCETPHYCCKUC YPAaBHCHUS, HCPABCHCTBA U

HPppallMOHAJIbHBIC, IIOKA3aTCJIbHBIC, CTCIICHHBIC,

CHCTEMBl; YMETh peIIaTh YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
MOMOILBIO PA3JIMYHBIX MPUEMOB; pelllaTh YpaBHEHHs, HEPAaBEHCTBA U
CUCTEMBI C IIapaMeTpOM; IIPUMEHATH YpaBHEHUA, HEPABEHCTBA, UX
CUCTCMBI JIs1 pCHICHUA MAaTEMATUUCCKHUX 3a1a4d U 3a1a4 U3 pa3JINYHbIX|
o0sacTell HayKH U pealibHOM JKU3HH;

YMETh
[apajuIeIbHbIN IEPEHOC, CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE,

CBOOOJIHO  ONEPUPOBATH  TOHATHUSMHU:  JIBHIKCHHE,

[MOBOPOT, MpeoOpa3oBaHHE M0A00Us, MOJ00HBIE (UTYpPBI, YMETh
[pacrio3HaBaTh paBHbIC U M0JJ00HBIE (PUTYPHI, B TOM YUCIIE B IPUPOJIE,
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- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax C y4eToM
HazHaueHUs WHGPOpMAMM M IIeJIEBOW ayAWTOPHH,
BbIOMpas ONTHUMAJIbHYIO (OpMy TpEACTaBICHUS H
BU3YyaIH3aLlUY;

- OLCHMBaThb  JOCTOBEPHOCTH,
MH(OpPMAIHH, €e COOTBETCTBUE IPABOBBIM  MOPAJIHHO-

JICTUTUMHOCTB|

PDTUYCCKHUM HOPpMaM;

- HCIIOJIb30BAaTh  CPEJICTBA HMH(POPMALMOHHBIX U
KOMMYHHMKAI[MOHHBIX ~ TEXHOJIOTMH B  pElICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "

OpraHM3aLMOHHBIX 33/1a4 ¢ COOMI0CHNEM TpeOOoBaHUH]

ODPrOHOMUKH, TEXHUKH OE€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX U ITUYECKUX HOPM,
HOpM MH(OPMAaLIMOHHON 0€30MaCHOCTH;

- BJAJACTb HABbIKAMU PACIIO3HABAHUA W 3alUTH]

MCKYCCTBE, AapXHUTEKType; yMETh HCIIONb30BaTh T'€OMETPHUYECKHE
OTHOILICHHSI, HAXOIUTh T'€OMETPHUYECKHE BEIUYMHBI (JJIMHA, YTOJI,
[UTI0111a]Tb, 00bEM) IIPY PEILICHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEAMETOB

1 13 peaﬂBHOﬁ KHN3HU

H(popManuy, nH(pOpMaMOHHON 0€e301MacHOCTH

ITUYHOCTH
OK  03. [IInanupoBars  u|B o6macTu 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS: - YMETh ONEPUPOBATH MOHATUAMU: pAllMOHAIbHBIEC, HPPALIUOHAIIBHBIE,
[PE€aTN30BbIBATE COOCTBEHHOG--  c(hOpMHPOBAHHOCTh HPABCTBEHHOTO  CO3HAHHSAIOKA3aTeIbHBIE, CTEIICHHBIE, JorapupmMHuyUecKue,
MpogeccnonanbHoe HhTrueckoro nosenenus; TPUTOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA, MX CUCTEMBI;
ITMYHOCTHOE Pa3BUTHE.

- CIIOCOOHOCTh OLIEHMBAaTh CHUTYAallMI0 M NPUHUMATh- yMETh OINEPUPOBAaTh MOHATHUSAMM: MHOTOTPAHHUK, CEUEHHE

OCO3HAHHBIE PELICHUs, OPUEHTHUPYACh HAa MOPAJIbHOA
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HaHWE JIMYHOIO BKJIaJa B  IOCTPOEHHUE
YCTOMYHUBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POAUTENISM H
(W) ApyrUM YI€HaM CEMbH, CO3JaHHI0 CEMbH Ha|
OCHOBE OCO3HAHHOI'O MPHUHATHS LIEHHOCTEW CEMEWHOU

PKU3HU B COOTBETCTBUU C TPAAULUAMU HAPOIOB POCCI/II/I;

MHOTOIpaHHMKa, Ky0, napajiesnenune, npusma, nupamuaa, Gpurypa u
[MOBEPXHOCTh BpalleHMs, LUWIMHAP, KOHYC, map, cdepa, ceueHus

(UTYpBl BpallleHWs, IUIOCKOCTh, Kacaromascs chepsl, IWIHHIA,
KOHyca, IJIomaab HOBerHOCTI/I HI/IpaMI/I}IBI, HpI/ISMBI, KOHyca,
UIUHApa, Tolomanak cdepel, o0BeM Kyba, MPSIMOYTOJIBHOTO

[mapajuiCjcnvuineaa, nmupaMuabl, IpyU3Mbl, HUJIWHApPA, KOHYCaA, MIapa,
YMCHHC I/1306pa)KaTB MHOT'OT'paHHUKH W TTOBCPXHOCTHU BpallICHUS, UX

CCUCHUSA OT PYKH, C TIIOMOIIBIO YCPTCIKHBIX HWHCTPYMCHTOB U
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OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU PEryjIaTUBHBIMUA

TEVCTBUSIMMU:
a) CAMOOpPraHU3aIUs:

CaMOCTOATCIIBHO OCYHIECTBIATE I103HABATCIIBHYIO

NesITeIbHOCTh,  BBIABIATH MPOOJIEMBI, CTaBUTh MU
(bopMynMpoBaTh COOCTBEHHBIE 3aa4u B
00pa3oBaTeNbHON  JEATEIbHOCTM U JKU3HEHHBIX
CUTyalUsX;

- CaMOCTOATENIBHO  COCTaBIISATh  IUIAH  PELICHUs
MpoOIeMBl € Y4€TOM  HMMEIOIIUXCS  PECypCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

CIOCOOCTBOBaTh  (POPMUPOBAHUIO M IPOSBICHUIO

[IPOKOW SPYAWIMH B PA3HBIX O0ONACTSIX 3HAHHI,
[MOCTOSIHHO TMOBBIIIATh CBOM 00pa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb!

MICTIONIB30BATh

npueMbl peQiieKcuu s

CUTYalliH, BBIOOpA BEPHOT'O PELICHMUS;

OLCHKH

- YMETh OIICHHBATh PUCKH M CBOCBPEMEHHO IPUHUMATD
[PEILICHHMSI TTO UX CHUYKCHUIO;

B) YMOITMOHAIbHBIN
C(OPMHPOBAHHOCTH:
BHYTPCHHEH MOTHBAIIUH, BKJIFOYAIOIICH CTPEMJICHHE K|

HUHTCIIICKT, npennonara}omnﬁ

JTOCTHIKCHHIO e u yCcuexy, OIITUMU3M,

MHUIMaTUBHOCTh, YMEHHE JIEHCTBOBATh, HMCXOIS U3
CBOHX BO3MOXKHOCTEH;

OMIIaTHUH, BKJ'IIO‘-IaIOHIeﬁ CIIOCOOHOCTE TOHUMATh

OMOIHOHAJIIBHOC COCTOAHUC APYTUX, YUUTBIBATD €I'0 IIPU

DJIEKTPOHHBIX  CPEICTB;  YMETh B

[IPOCTPAHCTBE; YMETh PACIIO3HABATh ITPABUIIbHBIE MHOTOTPAHHUKU;

pacrio3HaBaTb CUMMCETPUIO

yYMETb ONEPUPOBATH IMOHATUAMU: IPSAMOYIOJIbHAs CUCTEMA

KOOpAWHAT, KOOPIAUWHATLI
CKaJIApHOC IIPOU3BEACHHUE, YT'OJI MEXKAY BEKTOpaMH, CyMMa BCKTOPOB,

TOYKH, BCKTOP, KOOPpAMHATBI BCKTOpPA,
[IPONU3BCACHUC BEKTOpA HA YHCJIO; HAXOAUTH C ITIOMOLIBIO N3YUYCHHBIX|
(1)0pMy.]'I KOOpAUHATBI CEPCAUHBI OTPE3KaA, PACCTOSAHUEC MCKAY ABYM:

TOYKaMU
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OCYIICCTBIICHUN CIIOCOOHOCTh K|

COUYBCTBUIO U COIICPCIKUBAHUIO,

KOMMYHUKAIIUU,

- COIMAJIbHBIX HABBIKOB, BKIIOYArOIINX CIIOCOOHOCTH

IpYTUMH
UHTEpEC U

BBICTpaWBaTb OTHOIICHHA C JIFOAbMU,

3a00THUTH Ci, IMPOABJIATH pa3p€uiaTb

KOH(JIUKTBI

OK 04. PaboTtaTh B KOJUIEKTHBE U
KOMaH/Ie, 3¢ hekTHBHO
B3aMMOJICHCTBOBATD C
KOJLJIETaMHU, PYKOBOJICTBOM,
KJIMEHTaMH.

FOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEJILHOCTH
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHNE HAaBBIKAMU Y4EOHO-MCCIIEA0BATEIbCKOM,
[MPOEKTHOM M COLMAJIbHOM JIEATEIIbHOCTH;

OBjnaseHne YHHUBEPCAJbHBIMU KOMMYHUKATHBHBIMH
TENCTBUSIMU:

0) COBMECTHAsI IeITEIIbHOCTb:

- IOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOM]
1 MHIUBUIYaJIbHOU PaOOTHI;

COBMECTHOM

MNpuHUMAaTh  LCJIU

OpraHW30BBIBATH U KOOPAMHUPOBATH JIEHCTBHS IO €€

JIeITCIILHOCTH,)

ITOCTHIKEHUIO: COCTaBIISITh ia” JIeHCTBHIA,
[pacrpenenaTb pPoJIM C YYETOM MHEHUW YYaCTHUKOB
00CYKIaTh pe3yNbTaThl COBMECTHOM paboThI;

- KOOPAWHHUPOBATH U BBINIOJHATH pa60Ty B YCJIOBHAIX]

[pEAIbHOTO, BHUPTYaTbHOTO U  KOMOMHHMPOBAHHOTO
B3aMOJCHCTBUS;
- OCYHIECTBIIITh ~ TMO3UTHBHOE  CTPATErHYECKOE

[MOBEJEHNE B PA3UYHBIX CUTYaIUsAX, IPOSBIIATH
TBOPYECTBO U BOOOpAKEHHE, OBITh MHUITHATHBHBIM.
OBnageHue YHUBEPCATHHBIMHU peryasTUBHBIMH
NICHCTBUSAMMU:

) IpUHSITHE Ce0sl U IPYTHX JIFOICH:

- YMETb OIIEpUPOBATh MOHATHUIAMU: CIY4alHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOATHOCTb CIyYallHOTO COOBITHS; YMEThb BBIYHUCIATH
BEPOSATHOCTb C UCIOJIb30BAaHUEM IpaUUECKUX METOOB; IMPHUMEHSTH
(opMyJIBI CIOXKEHHS U YMHOXKEHHUSI BEpOATHOCTEH, KOMOWHATOPHEIE
(akTel ¥ (OpMyJBl NPH PELICHUH 3a/1a4; OLIEHUBATh BEPOSTHOCTH
peasbHbIX COOBITUH; 3HAKOMCTBO CO CIy4YalHBIMM BEJIMYHMHAMU;
YMEHUE MPUBOJUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YHMCEN B
[PUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHITUSIMH: CTENEHb C LEIbIM
[IOKa3aTeaeM, KOpPEHb CTENEHb C

HaTypaJbHOM  CTENEHH,

palMoOHABFHBIM ~ TOKa3aTeleM, CTeNeHb C  JICHCTBUTEIBHBIM|
(BEIIECTBEHHBIM) MMOKa3aTeaeM, JJorapupm 4ucia, CHHYC, KOCUHYC U
TaHI€HC ITPOU3BOJILHOTO YHCIIa;

- yMeThb CBOOOJHO ONEpPUPOBATh MHOHATUAMM: TpapuK (QYHKIUH,
oOpatHast (yHKUMS, KOMIO3MLHUSA (DyHKIMHA, JTuHEWHas QyHKIMS,
KBaJpaTH4Has (QYHKIMS, CTEIIeHHAs (YHKIMS C LIeTIbIM [ToKa3aTeseM,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
(yHKIUM, TMOKa3aTenpHas M Jiorapudmudeckas (QYHKIHH; YMETh
CTpouTh Ipaduku (GYHKIUH, BBINOIHATH IPpeoOpa3oBaHus rpapuKoB
b yHKIIHIH;

- YMETb UCTIOIB30BATh TPAPUKU QYHKIIUH ISl H3Y9IEHUS TIPOIIECCOB U

3aBHUCHUMOCTE IIpU pCIICHUU 3a4a4 U3 JPYTrux qu6HLIX MMpeaAMETOB U
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- MPUHUMATh MOTHBBI M ApTYMEHTBI JPYTHX JIFOACH MpH|
aHaIIM3e PE3YIbTATOB JIEATEIHHOCTH;

- [IPU3HABaTh CBOE MPABO U MPABO JIPYTHX JIOACH HA
OIIOKU;

- pa3BUBATh CIIOCOOHOCTh NMOHUMATh MHUP C IO3HUIUH
NIPYToro 4eaoBeKa

13 peabHOM JKW3HHU; BBIpAKaTh (OPMYJIaMU 3aBUCHMOCTH MEXKIY)|
BEJIINYNHAMUY;

byHKIUY,
MEPUOIUIHOCTh (PYHKIIUH, OTPAaHUICHHOCTh (DYHKITH, MOHOTOHHOCTb
(byHKIMHM, SKCTpeMyM (YHKIIHH,
BHa4YCHUs GYHKIIUU HA TIPOMEXKYTKE; YMETh ITPOBOIUTH UCCIICIOBAHKE
(b yHKIUY;

- YMETh HCITIOJIb30BaTh CBOMCTBA U TpadvKu (QYHKIMHA JJIs PEIICHUs]

CBOOOIHO ONEPUPOBATH TOHATUSIMHU: YETHOCTh

HauOoNbIIee M HaMMEHbIIEE

YpaBHEHUI, HEpaBEHCTB W 3aJad C apaMmeTpamu; H300paxarb Ha

KOOPJMHATHOM IUIOCKOCTM MHOXECTBA PEUICHUN  YpaBHEHUH,

HCPABCHCTB U UX CUCTCM

OK 05. OcyniecTBIsIT yCTHYIO U
MICHMEHHYI0 KOMMYHHKAIIHIO Ha
rOCYIapCTBEHHOM SI3BIKE C YIETOM,|
0COOCHHOCTEH COLMAIBHOIO 1
KYJIbTYPHOTO KOHTEKCTA.

B 005acTy 5cTETHYECKOr0 BOCITUTAHMUS:

- 3CTETHYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl 3CTETHKY]
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa U OOIIECTBEHHBIX OTHOIIIECHUH;

- CIIOCOOHOCTh BOCTIPUHHMMATh PA3IUYHBIE BUBI
MCKYCCTBa, TPAJAMUIIMK U TBOPUECTBO CBOETO M JIPYTHUX|
HapoJOB, OIIYIIaTh SMOIMOHAIBHOE BO3/JEUCTBUE
ICKYCCTBa;

- yOeXIEHHOCTh B 3HAUYMMOCTH JUIS JIMYHOCTH WU
00I1IeCTBA OTEYECTBEHHOIO M MHPOBOTO HCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TpaAUIU W HAPOAHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPOKEHHIO B pPa3HbIX BHUIAX
CTpeMJIeHHE

TBOPUYECKON JTUYHOCTH;

MICKYCCTBA, MIPOSIBIISITH KadyecTBa
OBnaziecHue YHUBEPCATbHBIMH KOMMYHHKATHBHBIMU
MEeICTBUSIMU:

a) oO1IeHue:

yMEThb OIEpUpPOBaTh MOHATHSIMH: CpeaHee apudmeruyeckoe,
MeraHa, Hanbosblllee ¥ HaMEHbIlIee 3HAYCHHUs, pa3Max, TUCTIepCus,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOrOo HaboOpa; yMEHHE H3BIIEKATh,
MHTEPIPETUPOBATh WH(OPMAIIUIO, TIPE/ICTABICHHYIO B TaOJIUIAX, HA
rpagukax, OTpaKaAIOIIYIO
[IPOLCCCOB U HBHGHI/IfIQ MMpeaACTaBIATH I/IH(l)OpMaHI/II-O C IIOMOUIIBIO

arpaMmMax, CBOMCTBA  PEANBHBIX|
TaOJIUIl U AMarpaMM; HCCIEeI0BaTh CTATHCTUYECKUE JaHHbBIE, B TOM
Uuciae C NpUMEHEHHeM TIpadUuecKuX METOJO0B U 3JIEKTPOHHBIX
CPE/ICTB;

YMETb OIIEpUPOBATh IOHATUAMM: TOYKA, IpsAMas, IUIOCKOCTH,
JIBYTPaHHBIA  yroOJI,
[MapajuIeIbHOCTh U NEPIEHANKYJIIPHOCTD NPSAMBIX U IUIOCKOCTEH, YIroJl

[IPOCTPAHCTBO, CKpELIUBAIOIIKECS IIPSIMBIE,
MEXy NPSAMBIMH, YTOJI MEXAY NMPSIMON U IJIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMH, PACCTOSTHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHHE
MEXKy MPSMBIMHU, PACCTOSHUE MEXK]Y IUNIOCKOCTSMH;

- YMETh HUCIOJIb30BaTh IpPH pEHICHUH 3a]ad HU3ydeHHbIe (aKThl U
TEOPEMBI 00BEKTOB

OKpYy’Karomero Mmupa

IJIAaHUMETPpHUH, YMCHHC OLCHUBATH Pa3MCpPhI
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- OCYIIECTBJIATH KOMMYHHKAIlMM BO Bcex cdepax
PKU3HU;

- pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOIEHMUS,
[TOHUMATh 3HA4YEHHE COLIMAJIBHBIX
[pacro3HaBaTh IPEANOChUIKH KOHGIUKTHBIX CUTYallui 1

CMATYATh KOH(bJ'II/IKTBI;

3HAKOB,

- Pa3BECPHYTO U JIOTUYHO HU3JIaraTb CBOKO TOYKY 3PCHUS C
M CIIOJIb3OBAHHUEM A3BIKOBBIX CPCIACTB

OK 06. [IposBAsiTH TpaXaaHCKO-

aTPUOTHYECKYIO HO3ULIHUIO,
[IEMOHCTPUPOBATh  OCO3HAHHOE
[OBE/ICHNE Ha OCHOBE
TPaIULIMOHHBIX

O6IH€‘~I€JIOB€‘~I€CKI/IX IICHHOCTEIA.

OCO3HaHUE 00yyaroIuMucs

Fpa)I(I[aHCKOﬁ UICHTUYHOCTH,

pOcCHIICKOU

- LCJICHAIIPABJICHHOC PA3BUTUC BHyTpeHHCﬁ IIO3UIIUHN

VIMYHOCTH Ha OCHOBC AYXOBHO-HPAaBCTBCHHBIX

[ICHHOCTEH  HAapOJIOB Poccuiickoi ®enepanuu,

MCTOPUYUCCKHUX U HALTMOHAJIBHO-KYJIBTYPHBIX Tpa,[[HHHﬁ,

(OpMHPOBAHME CHUCTEMBl 3HAUUMBIX IIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYIIIUOHHOIO
MUPOBO33PEHHUS,  MPABOCO3HAHUS,  BKOJOTHYECKOM

KYJIbTYpbI, CIOCOOHOCTH CTaBUTh II€IH U CTPOUTH
PKU3HEHHBIC IUIAHbI,

B yacTu rpak1aHCKOro BOCIIUTAHUS:

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB U
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;

IIPHUHATHC TPAAUIUOHHBIX HalnmTMOHAJIBbHBIX,

00IIEUEI0BEYECKUX TYMaHUCTHYECKUX 151
IIEMOKPATHIECKUX IIEHHOCTEH;

- TOTOBHOCTH ITPOTUBOCTOSITH UJICOJIOTHH IKCTPEMHU3MA,
HallMOHATN3Ma, KceHOPOOUH, IUCKPUMHHAIIUU TI0
COLIMATILHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM|

[IPHU3HAKaM,

- YMETb OIIEPUPOBATH MIOHATHIMU: IPSIMOYIOJIbHAsI CUCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOM3BEIEHHE, YTOJI MEXY BEKTOPaMHU, CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOPA HA YNCIIO0; HAXOAUTh C TIOMOLIbIO U3YUYEHHBIX
(hbopMys1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXTY ABYMS
TOUKAMH;

-yMETh BbIOMpaTh MOAXOAALINN U3y4YEHHBIH METO AJIsl PEIICHUS
3a/1a4M, paclio3HaBaTh MaTeMaTHueckue (hakThl 1 MaTeMaTHUYECKHE
MOJIETN B IPUPOHBIX U OOIIECTBEHHBIX SIBJIEHMSIX, B UICKYCCTBE;
YMEHUE IPUBOANTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUI
[POCCUICKON U MUPOBOM MaTEMaTUYECKON HAYKU.

- YMETb OIIEpUPOBATh MOHATUAMU: CIIyYalHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTb CIYYalHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTh C HMCIIOJB30BaHUEM Ipa)UyecKUX METO/0B; MPUMEHSThH
(hOpMyJIbI CIIOKEHUSI M YMHOXEHHUS BEpOSTHOCTEH, KOMOMHATOPHBIE
(dakTbl U (OpMyINbI MPH PEIIEHUH 33/ay; OLEHUBATh BEPOSTHOCTHU
[pEAIbHBIX COOBITUN; 3HAKOMCTBO CO CJIy4YailHBIMU BEJIMYMHAMY;
YMEHHE MPUBOJUThH IPUMEPHI MPOSBICHUS 3aKOHAa OOJIBLINX YHCEI B
[IPUPOJHBIX U OOIIECTBEHHBIX SBIECHUSIX
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- TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTH B
MHTEepecax Tpa)XIaHCKOro OOIIeCTBa, y4yacTBOBATH B
caMOyTpaBICHUN B 0011e00pa3oBaTeIbLHOM
OpraHU3alMH U IETCKO-FOHOIIECKUX OpraHu3alusX;

- YMEHHME B3aUMOJIEWCTBOBATh C  COLMAJIbHBIMU
MHCTUTYTAMU B COOTBETCTBHHM C HUX QYHKIHUSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTb K TYMaHHTApPHOM M BOJOHTEPCKOU
NIesITeNIbHOCTH;

[IaTPUOTHYECKOIO BOCIIUTAHUS:

- C)OPMUPOBAHHOCTh POCCHICKOW TpakIaHCKOH
MIEHTUYHOCTH, NATPUOTHU3Ma, YBAXEHUS K CBOEMY)
Hapo/ly, 4yBCTBa OTBETCTBEHHOCTH nepen PoauHou,
COpIOCTH 3a CBOM Kpaid, cBOKO PonuHy, CBOHN S3BIK U
KYJIbTYDY, IpoLLIOe " HACTOSILEE,
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poceuwy;

- 1IEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM|
CUMBOJIaM, UCTOPUYECKOMY U MPUPOJTHOMY HaCIEAMIO,
[aMsATHUKAM, TpaauLUsaM HapoJI0B Poccun,
nocTkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOpTE,
TEXHOJIOTUSX U TPYIE;

- uJeitHas yOex/1eHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U
Ranure OTeyecTBa, OTBETCTBEHHOCTH 32 €ro Cyb0Y;
OCBOCHHBIE 00YJAIONUMHUCS MEXKIPEAMETHBIE TOHITHS
1 yHUBepcalbHble yueOHbIE NEHCTBUS (pEryisITUBHbIE,
[M03HaBaTEIbHbIE, KOMMYHHUKAaTUBHBIC);

- CIIOCOOHOCTh MX HUCIIOJIb30BAHUSI B TO3HABATENbHOM U
COLIMaIbHON MIPAaKTHKE, TOTOBHOCTD K|
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYILLECTBICHUIO
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yaeOHOM y4eOHOTO

COTPYAHHUUCCTBA C NCAATrOTHYCCKUMU pa6OTHI/IKaMI/I Hu

JACATCIIBHOCTH, opraHusalnuunu

CBCPCTHUKAMHU, K y4aCTHIO B

MHIMBUAYAIbHON 00pa30BaTeIbHOM TPACKTOPUY;

MMOCTPOCHUU

- OBJIAJICHUC HaBbIKaMH y‘IC6HO-I/ICCJ'ICIIOB8,T€J'IBCKOI71,
HpOGKTHOﬁ 1 COIMaIbHOMN JACATCIIBHOCTH

OK 07. CogelicTBoBaTh- HE MNPUHUMATh JCUCTBUS, NPUHOCAIINUE Bpe]|
COXPAHEHUIO OKPYXaIOLICHoKpyKaromIei cpesie;
CPCIbL, pecypcczc6epe>1<eHmo,_ YMETb  IIPOTHO3MPOBATh  HEOIArONPHATHHIE
DPQPEKTUBHO  JEHCTBOBATH B

PKOJIOTMYECKUE  TMOCJIEACTBUS  MIPEIIPUHUMAEMBbIX

tlpeBBI>I‘l(f3.I‘/'IH]E>IX CUTyalusIx.

NeiCTBHI, IPeIOTBpALATh UX;

- PAaCUIMPUTh OMBIT JAEATEIBHOCTH SKOJIOTHYECKOMH
HAIPAaBJICHHOCTH;

- pa3pabaThIBaTh IUJIAH PELICHUs! MPOOIEMBI C YUETOM|
aHaIN3a UMEIOIIHUXCS MaTepHaTbHBIX "
HeMaTepuaIbHBIX PECYPCOB;

- OCYIIECTBIISTH II€JICHANIPABICHHBIN MOWCK TMEPEHOCA]

CPEICTB M CIIOCOOOB JIEHCTBUS B MPO(ECCHOHATBHYIO
Cpeay;

- YMETh OIEPUPOBATH MOHATHAMU: (QYHKIIUS, HETIPEPhIBHAS (DYHKITHS,
POU3BO/IHAS, IEPBOOOpa3HAs, ONPEACICHHBI HMHTETPal;, YMETh
dynxumi,

ucciaca0oBaTrb B HpOCTGﬁHIHX clIydasx

HAXOJWTh IPOU3BOJHBIC DIIEMEHTAPHBIX UCTIONB3YS
CIIPaBOYHBIC MAaTEpPUAIBL;
(YHKIIMM HA MOHOTOHHOCTb, HAXOJIUTh HaWOOJBIINEC U HAUMCHBIIIHE
byHKIMH;  CTPOUTh  rpauKu

HMCIIOJIb30OBAHUECM allllapaTa MAaTCMAaTUYCCKOI'O aHaJIn3ad, IPHUMCHATDH|

3HAYCHUS MHOTOYJICHOB €
MPOM3BOJIHYIO MPH PEUICHUHU 3aJ]1a4 Ha JIBUKCHUE; PEIIaTh MPAKTUKO-
OpUEHTUPOBAHHBIC 33/1a4K HA HANOOJIBIIINE U HANMEHBIINE 3HAYCHUS,
Ha HaXO0XKJICHUE TTYTH, CKOPOCTH U YCKOPCHHS,

- YMETh OIEPUPOBATH TIOHSATHUSMHU: JIBIDKEHHUE B TIPOCTPAHCTBE,
M0I00HBIE (UTYPBI B MPOCTPAHCTBE, WCIIOJIB30BATh OTHOIICHUE
MUI0Ia/1el TOBEPXHOCTEN U 00HEMOB MOJA00HBIX (PUTYp TIPH PEIICHUN
3aay;

- YMETh BBIYHCIATH TEOMETPUYECKUE BEIWYMHBI (JJIMHA, YTOI,
MI0I1a/1b, 00bEM, IUJIONIA/lb TMOBEPXHOCTH), UCIONb3Yys H3yYCHHBIS
(hOpPMYITBI U METOIBI

OK 11. [Inanuposaty,
[pePUHUMATEIbCKYIO
IESATENBHOCTD B

npodeccuoHanbHON cepe.

YMETb MNECPCHOCUTH 3HAHUA B II03HABATCIIBHYIO U
[TPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- HOpcjiaraTb HOBBIC IIPOCKTHI, OLCHUBATH HJACU C
[MO3UIIUKM HOBHU3HbI, OPUI'MHAJIBHOCTH, HpaKTquCKOﬁ

BHAYUMOCTHU,

YMEHHE HCIO0JIb30BaTh rpaduku PYHKIMN U1 U3YYEHHUS [IPOLIECCOB U
3aBUCHMOCTEH MpU PEeIIeHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U
13 peasbHO JKU3HM; BbIpaykaTh (OpMyJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYNHAMU;

17



AaBaTb OLCHKY HOBBIM CUTyallUsAM, BHOCHUTH

KOPPEKTUBBI B ACSITEIBHOCTD, OLIEHUBATh COOTBETCTBUE
[pE3yJIbTaTOB LM

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU: JIBIKCHHE,
MapauIebHbINA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHue M0100us, M0100HbIe
(Uryphl; yMETh pacro3HaBaTh PaBHbIC U [0J00HBIE QUTYPBL, B TOM
UHCIIe B TIPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh MCIIOIb30BATh
eOMETPUYECKIE OTHOIICHUS, HAXOAUTh T€OMETPUYCCKHE BEITNYNHBI
(IuTMHA, yroJ, IIoNab, 00beM) IIPU PELICHUH 3a/1a4 U3 APYTUX
Y4eOHBIX MPEIMETOB U U3 PEATHHOM KU3HU

[1K 2.3. Pa3zpabarbiBaTh qu3aiiH-
MaKeT Ha OCHOBE TEXHHYECKOTIO)
3amaHus

T'OTOBHOCTb K OCO3HAaHUEC IICHHOCTH,

Tpyay,
MacTepcTBa, TPYIOIIO0Ue;

aKTUBHOU

TOTOBHOCTB K JESATCIIbHOCTH
TEXHOJOTHYECKOW M COLMAaJIbHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ HHHUIMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;

- WHTEpEeC K pa3audHbiM cdepam npodeccuoHaATbHOU
e TeTLHOCTH,
OBrnaneHue YHHUBEPCATHHBIMU y4eOHBIMU
[M03HABATEIBHBIMU JICHCTBUSMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CAMOCTOATEIHHO (OPMYIHPOBATH U aKTYyaIU3HUPOBAThH

pobeMy, paccMaTpUBATh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBIH MPHU3HAK WY
OCHOBaHUSl JUIsl CpaBHEHMs, Kiaccupukanuu U
0000IICHMS;

- OIIPECACIIATE HEIN ACATCIIBHOCTH, 3a/1aBATh IMapaMCETPh]
1 KPUTCPUU UX DOCTHIKCHUAA,

BBIABJIITH 3aKOHOMEPHOCTH W IPOTUBOPCHUSA B
[PACCMATPUBACMBIX SBJICHUAX,

- YMETb OIIEpUPOBATh MOHATUSAMU: CpeHEE apU(PMETHUECKOE,
MenaHa, HanOoJIbIIee M HAMMEHbIIee 3HAYCHUS, pa3Max, JUCIIEPCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMETh U3BJIEKATD,
MHTEPIIPETUPOBATh UH(POPMALINIO, TPEICTABICHHYIO B TAOIUIIaX, HA
muarpammax, rpadukax, OTpaXkarollyto CBONCTBA pealbHbIX
IPOLIECCOB U SIBIICHUIL; MPEACTABIATH HHGOPMAIUIO C TTOMOIIBIO
Ta0JIMI ¥ IUarpaMM; UCCIIEI0BaTh CTATUCTUUECKHUE JJaHHbIE, B TOM
UKClie C IPUMEHEHUEM rpapuuecKuX METOJOB U AIEKTPOHHBIX
CPEICTB;

- YMETh OIIEpUPOBATh MOHATUSAMU: TOUKA, MPsMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIA YTOJ, CKPEIIUBAIOLIUECS MIPSIMBIE,
MapajyieIbHOCTh U MEPIEHIUKYISIPHOCTD NPSIMBIX U IIIOCKOCTEH,
YTOJ1 MEXY IPSIMBIMH, YTOJl MEXAY MPSAMOM U TUIOCKOCTBIO, YTOJI
MEXy IUNIOCKOCTSMH, PACCTOSIHUE OT TOYKH J0 TUIOCKOCTH,
[pacCTOSIHUE MEX]TY IPSMBIMH, PACCTOSTHUE MEK/Y MIIOCKOCTAMU;
YMEHHE HCI0JIb30BaTh MIPH PEIICHUH 3a]a4 U3Y4YEeHHbIE (PaKThl U
TEOpEMBI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPY>KaIOILEero MUpa;

- YMETh ONEpPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEYEHHE
MHOTOTpaHHUKA, KyO, Mapajienenurie, mpu3Ma, nupaMmuaa, gurypa
11 TOBEPXHOCTh BpallleHus, IUIUHAP, KOHYC, map, chepa, CeUeHUs
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- BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh, OICHUBATH
COOTBETCTBUE PE3YJIBTATOB IICNISIM, OLICHUBATH PHCKH
[MOCJICICTBUM ACATCIBHOCTH;

- pa3BHBaTh KPEATHBHOEC MBIIUICHUE TIPU PEIICHUH
PKU3HEHHBIX TIPOOIIEM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJIeTh HAaBBIKAMU Y4YeOHO-HCCIEA0BATEIbCKON U
[MPOCKTHON JCSITENLHOCTH, HABBIKAMHU pa3peiIeHus]
pooiem;

BBISBIIATD IMPUYUHHO-CJIICACTBCHHBIC CBA3U H

aKTyaJ'II/I?;I/IpOBaTI) 3a11aqy, BbIABUT'ATHb FI/IHOTC?;Y €C
PELICHUS, HAXOIUTh ApTyMEHThI Ui JI0KAa3aTelIbCTBA
CBOMX yTBEPXKICHHH, 3a/1aBaTh MapaMeTphbl U KPUTEPHUH]
PEILICHNS,

- QaHAJTM3UPOBATh MOJIYUYCHHBIE B XOJIC PEIICHUS 3a]1a41
pe3y,HI)TaTI)I, KpI/ITI/I‘IeCKI/I OIICHHUBATH 50,4
ITOCTOBEPHOCTD, MPOTHO3UPOBATH W3MEHEHHE B HOBBIX
[YCIIOBUSAX;

—- YMeTI) HepeHOCI/ITI) 3HAHUS B HOSHaBaTeHI)HYIO 151
MPAKTUYECKYIO 00JIACTH KU3HEACATEIILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJ1acTei;

- BBIIBUTATh HOBBIC WJICH, MpE/iaraTh OPUTHHAIBHBIC
[10JTXO/IbI M PEIICHHS,

1 CITOCOOHOCTH UX MCIIOJIL30BAHMA B II03HABATEILHOM 1

COLIMAJIBHOM ITPAKTHUKE

(buryphl BpaleHus, IIIOCKOCTh, Kacaromasics chepbl, TUIHHIPA,
KOHYCa, IUIOMIA/Ib TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
[MIHH]IPA, I0Maab chepsl, 00beM KyOa, MPSMOYTOIBLHOTO
napasuiesenunesia, IupaMuabl, IPU3MbI, IUIUHAPA, KOHYCa, [1apa;
YMEHHE N300pakaTh MHOTOTPaHHUKH U TOBEPXHOCTHU BPAILLEHUS, UX
CEUEHUs OT PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMEHUE PAaClO3HABATH CHMMETPHIO B
POCTPAHCTBE; YMEHHE PACIIO3HABATH PABUIbHBIE MHOTOTPaHHUKH;
- YMETb ONEPUPOBATH MOHATHIMHU: ABI)KEHHE B IPOCTPAHCTBE,
M0J00HBIE (PUTYPHI B IIPOCTPAHCTBE; MCIIOIB30BaTh OTHOIIICHHUE
[UIOINAACH TOBEPXHOCTEH 1 00BEeMOB MOAOOHBIX (UTYP TPHU PEIICHUN
3anay;

- YMETh BBIYUCIIATH T€OMETPUUECKHUE BEJIMYMHBI (UIMHA, YOI,
[UI0111a/1b, 00BEM, IJIOIIA/Ab TIOBEPXHOCTH ), HCTIONb3Yys U3YUCHHbBIE
(opMyJIBI U METOIBI;

- YMETb ONEPUPOBATH TOHATHIMH: IPSIMOYTOJIbHASI CUCTEMA
KOOp/MHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE MPOU3BECHHE, YTOJl MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB,
[IpOU3BEACHNE BEKTOPA HA YHUCIIO; HAXOIUTh C MTOMOIIBIO N3YYEHHBIX
(bopMys1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXTY ABYMS
TOUKAMU;

- YMETh BBIOUPATh MOAXOAAIINN U3yUEHHBIH METO I PeLICHHS
3a/1a4¥, paclo3HaBaTh MaTeMaTHUecKue (hakThl 1 MaTeMaTHYECKHE
MOJ1eJI B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHUE PUBOIUTH MTPUMEPHI MATEMATHIECKIX OTKPBITHIHA
[POCCUIICKOM ¥ MHUPOBOM MaTEMaTUYECKON HAYKH.

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CTETIEHD C IIEJIBIM
[oKa3zaresjaeM, KOpeHb HaTypalbHON CTETIEHU, CTETIEHb C
[pallMOHabHBIM TTOKa3aTelIeM, CTENEHb C JIeHCTBUTENbHBIM
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(BeILIeCTBEHHBIM) TTOKa3aTeseM, JorapuM 4uciia, CHHYC, KOCUHYC U
TAHI'€HC [IPOU3BOJIBLHOIO YUCIIA;

- YMETb OIIEPUPOBATH MOHATUSAMU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CCTEMa YPaBHEHUH U
HEpaBEHCTB, PABHOCUJILHOCTb YPAaBHEHHH, HEPABEHCTB U CHCTEM,
pallMOHalbHbIE, HPPAL[MOHAJIbHBIE, [I0KA3aTe/IbHbIE, CTEIICHHBIE,
lTorapupmMuyecKue, TPUroHOMETpUYECKHE ypaBHEHUs, HEPaBEeHCTBA U
CUCTEMBbI; YMEHHE PELIaTh YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
[HOMOIIbIO PA3JIMYHBIX IPUEMOB; pEIIaTh YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IapaMETPOM; IIPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI JIJIsl PELLICHUS] MaTEMAaTUYEeCKUX 3a/1a4 U 3aa4 U3
pa3InYHbIX 00J1acTe HAyKU U peallbHOW KU3HH;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduk GyHKIMH,
oOpatHast QyHKUMSA, KOMIO3UIMS PYHKIMMA, TUHEHHAs QYHKIUS,
KBaJ[paTHYHas QYHKIUS, CTENIEHHast (GYHKLHUS C LIETbIM IT0Ka3aTeleM,
TpUrOHOMETpHUUECKHEe (QYHKIUHU, OOpaTHbIE TPUTOHOMETPUUECKHE
(yHKIIMY, TTIOKa3aTeabHas U Jorapugmuueckas pyHKINN; yMEHHE
CTPOUTH rpapuKu GYHKIH, BHITOIHATH IpeoOpazoBaHus TpaduKoB
(b yHKIIHI;

YMEHHUE UCIIOIb30BaTh rpaduKu GYHKLIUHN ISl U3YYEHUS MPOLIECCOB U
3aBHCUMOCTEH MU PeLICHUH 3ajay U3 IPYTUX YUeOHbBIX MTPEIMETOB U
13 pealbHOM KU3HU; BbIpaXaTh (JOpMyIaMU 3aBUCUMOCTH MEXKY
BETMYNHAMU;

YMEHHUE CBOOOJHO ONEPUPOBATH MOHATUSMU: YETHOCTh (DYHKIIHH,
[epUOJUYHOCTh PYHKIIMU, OTPAHUYEHHOCTh (DYHKIUHY,
MOHOTOHHOCTB (DYHKIIMH, SKCTpeMyM (YHKIIUHU, HanOOJbIIIee U
HauMeHbIlIee 3HaUYeHUS! QYHKIIMHM Ha TPOMEXKYTKE; YMEHHE
[IPOBOJUTH UCCIEI0BAaHUE (PYHKIIHH;
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- YMETb ONEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTD (DYHKITHH,
ACHMIITOTHI rpaduka GyHKINH, IepBas U BTOPast IPOU3BOIHAS
(yHKINH, TEOMETPUYECKUNA U (PU3MUECKUI CMBICI IPOU3BOHOM,
1epBOOOpa3Has, ONpPEeAEICHHbIN HHTErpajl; yMEHHE HaXOIUTh
ACUMIITOTHI rpaduka GyHKINN; YMEHHE BBIUUCIIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3ULIMU (DYHKIIUH, HAXOJUTh
ypaBHEHME KacaTeabHOM K rpaduky QyHKUIUY;

YMEHME MCII0JIb30BATh IIPOU3BOIHYIO JUIS MCCIEA0BaHUs QYHKIUH,
U1l HAXOXKIEHMSI HAWIYYIIEero PelieHUsl B IPUKIIAHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMHUYECKUX U (PU3UUECKUX 3a7adax, s
OTIpeIeIIEHUS] CKOPOCTH U YCKOPEHHS; HAXOUTh TUIOIIAAN U 00BEMBI
(uryp c nomMoIIbIo UHTErpaa;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMMU: CPEHEE
apupMeTHyecKoe, MeJuaHa, HauOoJbIlee U HauMEHbIIee 3HaYeHus,
pa3Mmax, JUCIepCcHsl, CTAHJAPTHOE OTKJIOHEHUE AJIsl OTIUCAHUs
UMCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BaTh CTATUCTUYECKHE JaHHBIE, B
TOM YHUCJIE C IPUMEHEHUEM rpapUueCKUX METOJI0B U 3IEKTPOHHBIX
CpencTB; rpadUueCcKH MCCIIeIOBATh COBMECTHBIE HAOIIOACHUS C
[TOMOIIBIO JUArpaMM PaCCEUBAHMS U JINHEWHON PETPECCUU;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C HCIIOJIb30BaHUEM
rpaduuecKuX METOJ0B; IPUMEHSATH Ul pelIeHNs 3a7au (GOpPMYIIbI
CJIO’KEHUS U YMHOKEHHSI BEpOATHOCTEH, (hopMyTy MOTHOM
BEpOSATHOCTH, (hopMyiny bepHymim, komOuHaTOpHBIE (DAKTHI U
(hopMyJIBI; OLIEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHI; yMEHUE
OIIepUPOBATh MOHATHUAMU: CITy4aiHasi BETMYMHA, Paclipe/iesieHe
BEPOSITHOCTEM, MaTeEMaTHUECKOE OXKUAAHNUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4ailHON BEIMUYUHBI, QYHKIUN
[pacrpesiesieHns: U TUIOTHOCTH paBHOMEPHOTO, MOKA3aTEebHOTO U
HOPMaJIbHOTO paclpee/ieHui; yMEHUE UCIIOIb30BaTh CBONCTBA
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3y4EHHBIX paclpeesieHui A peleHus 3a/1a4; 3HAKOMCTBO C
[MOHATUSMU: 3aKOH OOJIBLINX YMCEIl, METOJIbI BEIOOPOUHBIX
MCCIIEI0OBaHUM; YMEHUE PUBOAUTDH IPUMEPHI IPOSIBIICHUS 3aKOHA
OOJIBIINX YHCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSIX;

- yMETb CBOOOIHO ONEPUPOBATH IOHATHAMM: TOUKA, NIpsMas,
[JIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUHI YIroJjl, IBYTpaHHBIN
YTOJI, TPEXTPaHHBIN YroJl, IEPECEKAIOIUECS, TapaJIICIIbHBIE U
CKPEILMBAIOIINECS IPSIMbIE, TAPAIIIEIBHOCT U MEPIEHAUKYIIPHOCTh
PSIMBIX U IJIOCKOCTEH, YToJI MEXAY IPSIMbBIMH, YTOJI MEXKIY IPSIMON
1 IUIOCKOCTBIO, YIOJI MEXIY IIJIOCKOCTSIMU; YMEHHUE UCIIOJIB30BATh
NPY PELICHUH 33/1a4 U3Y4YCeHHBIC (PaKThl M TEOPEMBI TNIAHUMETPHH;
YMEHHUE OLICHUBATh pa3Mepbl 0ObEKTOB B OKPYKAIOILLIEM MUDE;
YMEHHE OIIEpUPOBATH MOHATUSIMHU: MHOIOI'PAaHHUK, CEUEHUE
MHOTOTPaHHMKA, IPaBUJIBHBI MHOIOTPAHHUK, IIPU3Ma, IMPaMHUaA,
(urypa 1 MoBepXHOCTh BpallleHHs], IIMINHAP, KOHYC, 11ap, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHYCa U LIUJIUH/IPA,
[TapajuIeJIbHbIE OCH WM OCHOBAHMIO, CEYEHHE 111apa, IUIOCKOCTb,
Kacaromasicsi cepbl, HUINHAPA, KOHYCa; YMEHUE CTPOUTH CEUCHHE
MHOTOTpaHHHUKA, 1300pakaTh MHOTOTPAaHHUKH, (PUTYpHI U
[IOBEPXHOCTHU BPAILEHUS, UX CEUYEHUS, B TOM YHCJIE C IOMOIIBIO
PIIEKTPOHHBIX CPEACTB; YMEHHUE IPUMEHATH CBOWCTBA
reOMETPUUECKUX (PUTYDP, CAMOCTOATENBHO (POPMYITUPOBATh
OTIpeIeNIeHUs] N3y4aeMbIX (PUTyp, BBIIBUTaTh TMIIOTE3bI O CBOWCTBAX
1 TIpU3HAKaX reoMeTpruuecKux (Guryp, 000CHOBBIBATH UIIH
OIpOBEpPraTh UX; yMEHHE MIPOBOAUTH KIIacCU(PUKAILUIO (GUTYD 110
[Pa3TMYHBIM MPU3HAKAM, BBIIOIHATH HEOOXOAUMBIE TOTIOJTHUTENbHBIE
[TOCTPOCHUS,

- YMETh CBOOOJIHO ONEPUPOBATH MOHATHAMHU: ILIOMAAb PUTYPHI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH,
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[paccTOsIHUE MEXY NPAMBIMH, PACCTOSTHUE MEKY IJIOCKOCTSMH,
ruI0Iaab chepsl, IO 1b TOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHYCa, HWIMHIPA, 00beM Ky0a, IpSIMOYTOJIBHOTO Mapajuleenumnesa,
UPaMU/Ibl, IPU3MBbI, LWINHAPA, KOHYCA, 1apa; yMEHHE HaXOAUTh
OTHOIIIEHHE 00bEMOB MOA00HBIX (PUTYD;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMHU: ABHKCHHE,
napajsiebHbIi IepeHOC, CHMMETPHSI Ha INIOCKOCTH U B
POCTPAHCTBE, IOBOPOT, MPEOOpazoBaHKe MO100us, MTOT00HbIE
(UTyphI; yMEHHE pacliO3HAaBaTh paBHBIC U MOI00HBIE (PUTYPHI, B TOM
4KClie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE UCIOIb30BaTh
FEOMETPUUYECKHE OTHOIICHUS, HAXOAUTh F€OMETPUUECKHE BETUUNHBI
(JUIMHa, yroJ, oAb, 00beM) MPH PEIICHUH 3aj1ad U3 APYrux
y4EOHBIX IPEAMETOB U U3 PEAIbHOM KU3HH;

- yMETb CBOOOJHO ONIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
crcTeMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEAECHHUE BEKTOpA Ha YHCIIO,
[pa3oKeHue BEKTopa Mo 0a3ucy, CKaIsipHOe MPOU3BEICHUE,
BEKTOPHOE IIPOU3BEJIEHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
MCTI0JIH30BaTh BEKTOPHBIN M KOOPAWHATHBIA METO JUIS PEUICHUS
reOMETPUUECKUX 3aJ]1ad U 3a/1a4 JPYTruX y4eOHbIX IPEAMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 U 3X3, ONpeaeIuTeIb
MaTpHIIbl, TEOMETPUUECKUNA CMBICIT OTIPEICIUTENS;

- YMETh MOJICTUPOBATh PeaJIbHbIC CUTYAIlUH Ha SI3bIKE MAaTEMATUKU;
COCTABJISATh BBIPAYKEHUsI, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J]a4M, UCCIIEIOBATh TIOCTPOEHHbBIE MOJIENIU C
MCII0JIb30BaHMEM ammapara ajareOpbl, HHTEPIPETUPOBATh
[10JIy4E€HHBIN pe3ysbTaT; CTPOUTh MAaTEMaTUYECKUE MOJIEINN C
[TOMOIIIEI0 TEOMETPHYUECKUX TTOHATHI U BEIMYHH, PEIIaTh CBI3aHHBIE
C HUMH NMPAKTUYECKUE 33/1a41; COCTABIATh BEPOSITHOCTHYIO MOJEIH U
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MHTEPIIPETUPOBATH ITOJIYYEHHBIN pPe3yJIbTaT; PEIlaTh IPUKIIAIHBIE
3a1a4M CPEACTBAMU MAaTEMaTUYECKOIO aHAJIN3a, B TOM YUCIIE
COIIMATIbHO-9KOHOMUYECKOT0 M (PU3UUECKOTr0 XapaKTepa,

- yYMEeHHE BBIOMpaTh MOAXOIAIIMH METOJ A DPEUICHUs 3a/lauH;
[IOHMMAHHUE 3HAYUMOCTH MATEMATHKH B HM3YyYEHUU IPUPOIHBIX U
OOIIIECTBEHHBIX IIPOLECCOB M SIBJICHUH; YMEHHME paclio3HaBaThb
[IPOSIBJICHUE 3aKOHOB MAaTEMATUKH B MCKYCCTBE, YMEHHUE NPUBOJUTH
[IPUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUMCKOM W MHPOBOH
MaTEMaTUYECKON HayKH

B pamkax mporpaMMbl yaeOHOU TUCIUTUIHHBI 00YIAIOIIIMMHCS OCBAUBAIOTCS TMYHOCTHBIC, METAIIPEIMETHBIC M ITPEIMETHBIC PE3YIbTAThl B COOTBETCTBHH
¢ TpeboBanusiMu OI'OC cpennero obmero oOpazoBanus: im4HocTHBIE (JIP), MmeTanpenmernbie (MP), npeamerHsie 1151 6a30Boro ypoBHs usydenus (I1P6):
JlngHOCTHBIE PE3YJbTATHI:

o Cc(OPMHPOBAHHOCTH TPEICTABICHUH O MaTEMATHKE KaK YHHBEPCAILHOM SI3bIKE HayKH, CPEJCTBE MOJICIIMPOBAHUS SIBJICHUH U MTPOIIECCOB, UICSX U
METOOdaX MaTEMaTUKU,

o MOHUMAaHKUE 3HAYUMOCTH MaTeMaTUKH JIJIsl HAYYHO-TEXHUYECKOTO MPOoTrpecca;

o c(hOpMHUPOBAHHOCTH OTHOIIEHHS K MaTeMaTHKE KaK K YaCTH O0IIeYeI0BEYECKON KYIbTYPhI Uepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS MaTEMaTHKH,
HBOJIIOIIMEH MAaTEMAaTHUECKUX UICH;

L Pa3BUTHUEC JIOTUYCCKOT'O MBIINIJICHUSA, MTPOCTPAHCTBCHHOI'O B006pa)KCHI/I$I, aJ'Il"Opl/ITMI/I‘-ICCKOI\/'I KYJIbTYPbl, KPUTUYHOCTH MBIIIJICHHUA HAa YPOBHC,
HEO0OXOIUMOM 17151 Oy IyIIeH npodecCHOHATBHOM IeATeTbHOCTH, JIJIsl TPOIOJDKEHUS 00pa30BaHus U caMO00pa30BaHNs,

o OBIIaJICHHE MaTeMaTUYECKUMU 3HAHUSAMU U YMEHUSIMHU, HEOOXOAUMBIMU B MTOBCEIHEBHOMN KU3HU, AJISI OCBOCHUS CMEKHBIX €CTECTBEHHOHAYYHBIX
JUCIUILTAH ¥ TUCIUIUIUH TPO(EeCCHOHANBFHOTO 1IUKIIA, TSl TOTy4eHHs 00pa30BaHUs B 00JaCTsIX, HE TPEOYIOUTNX YIIyOJIeHHONH MaTeMaTHYeCKOW TOJTOTOBKH;

o TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHWIO, HA MPOTSHKEHUHM BCEH JKM3HM; CO3HATEIFHOE OTHOIICHHE K
HETpPEepBIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCHENIHOW MPOpECCHOHATBLHON 1 00IIIECTBEHHOHN e TEIbHOCTH;

o TOTOBHOCTB U CLIOCOOHOCTH K CAMOCTOSATEIHHOWM TBOPUYECKOM U OTBETCTBEHHOM JESITEIbHOCTH;

o TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHHKAMU B 00pa3oBaTeNbHOM, OOIIECTBEHHO TOJIE3HOHM, YydeOHO-
HCCIIeIOBATEIILCKOM, IIPOCKTHOW U JIPYTUX BHUJIAX JICATEITHHOCTH;

o OTHOIIIEHHE K TPO(EeCCHOHANBHOW MAEATeIbHOCTH KAaK BO3MOXXKHOCTH Yy4YacTHS B PEIICHUH JHYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX,

OOIIeHAIIMOHAIBHBIX MTPOOJIEM.
MeTtanpeamMeTHbIe pe3yIbTaThl:
° YMEHHE CaMOCTOSITEIBHO ONPEACTATh eNN ASSITEIbHOCTH U COCTABIISITH IJIaHBI ACSITENEHOCTH;
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o CaMOCTOATCIIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACATCIIBHOCTD,

o UCIIOJIB30BaTh BCE BO3MOYKHBIC PECYPCHI ISl TOCTH)KEHUS TIOCTABIICHHBIX TSI U peain3alny MIaHOB IS TEeIbHOCTH;

o BBIOMPATH YCICIIHBIC CTPATETHH B PA3JIMYHBIX CHTYAIUsX;

o YMEHHUE MPOJYKTUBHO OOIIATHCS W B3aUMOCHCTBOBATH B IMPOIECCE COBMECTHOM ACATENBHOCTH, YYUTHIBATH IMO3HMIUU JPYTUX yYaCTHUKOB
NEeATEIbHOCTH, Y(PPEKTUBHO pa3peniaTh KOHMIUKTHI;

o BIIQ/ICHHC HaBBIKAMH ITO3HABATEIHHON, Y4eOHO-MCCIIEA0BATEIHCKON U TPOSKTHOM JIeATEIPHOCTH, HABBIKAMH pa3pelIeHHsI TPOOIeM; CIIOCOOHOCTh
Y TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3aj1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B TO3HAHUS;

o TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITCIILHOW WH(OPMAIMOHHO-TIO3HABATCIILHON JCATCILHOCTH, BKJIIOYAas YMEHHE OPHUCHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX HH(DOPMAIMH, KPUTHYSCKH OIICHUBATH U UHTEPIIPETUPOBATH HH(DOPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB,;

o BJIQJICHUE SI3BIKOBBIMHU CPEIICTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOKO TOYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHBIC S3BIKOBBIC
CpE/CTBa;

o BJIQJICHUC HAaBBIKAMH IMO3HABATEIBHON pe(IECKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCWCTBUN M MBICIUTEIBHBIX MPOIECCOB, HX PE3YJIBTATOB H
OCHOBAHUH, TPaHMI] CBOETO 3HAHUS ¥ HE3HAHMSI, HOBBIX TIO3HABATEIBHBIX 337a49 U CPEACTB JIJIS X JOCTHKCHHSI,

o [EJICYCTPEMJICHHOCTh B MOMCKAX W TNPUHATHHU PEUICHHN, COOOPAa3UTEIbHOCTh M HWHTYHIIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTABICHUN;

CIOCOOHOCTh BOCHIPUHUMAThH KPacoTy M FAapMOHUIO MUpA.
N3yuenue npenmerHoit obnactu «MaTtemaruka 1 HH(pOpMaTHKa» HAIPaBIEHO HAa 00eCIIeYeHHE:

. c(OPMHUPOBAHHOCTH MPEICTABICHUI O COLMATIBHBIX, KYJbTYPHBIX U HCTOPHUECKUX (DAaKTOpax CTAHOBJIEHUS MAaTEMaTHUKH;

. c(OPMHPOBAHHOCTU OCHOB JIOTMYECKOT0, AITOPUTMUUECKOT0 U MaTeEMaTHYECKOTO MBILIICHHS;

. c(OpPMUPOBAHHOCTH YMEHUI MPUMEHSATH MOJyUEHHbIEC 3HAHUS IIPU PEILICHUU Pa3INYHbIX 3a/1a4;

o c(OPMHUPOBAHHOCTH TPEACTABICHUI O MaTeMAaTHKE KaK 4acTU OOIIEYeIOBEYECKON KYJIbTYphl, YHUBEPCAIBHOM S3bIKE€ HAYKH, MO3BOJISIOIIEM

OIMUCBIBATh U U3Yy4aTb PCAJIbHBIC IPOUCCCHI U SABJICHUA.
Tpe6OBaHI/I$I K IpCAMETHBIM pC3YyJIbTaTaM OCBOCHUS 0a30BOro Kypca MaTeéMaTHUKHU .

L] C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTEeMaTHUKE KaK 4YaCTu MHpOBOfI Ky.]'II)TypI)I U 0 MECTC MaTeMaTukKu B COBpeMeHHOﬁ ouBUIN3aIIUU, O
crocobax ONMuCaHHs Ha MaTEMAaTHYECKOM SI3bIKE SIBJICHHI PeabHOTO MHPA,

° C(OPMHPOBAHHOCTH TPEICTABICHUI O MaTEMATUYECKUX TOHATHIX KaK O BaKHEHIINX MAaTEeMaTHUYECKUX MOJIENSX, MO3BOJISIONIMX OMHCHIBATh U
M3yuYaTh pa3HbIC MPOIECCHI U SBJICHHS; TIOHMMaHUE BO3MOYKHOCTH aKCHOMAaTHYECKOT'O TIOCTPOCHUS MATEMAaTHUECKUX TEOPHIA;

L] OBJIAACHUEC METOAaMU NJO0KA3aTCJIbCTB U aJ'IFOpI/ITMOB peHIeHI/Iﬂ, YMeHI/Ie nux HpI/IMeHSITB, HpOBOI[I/ITI) J0Ka3aTCJIbHBIC paccymneHI/m B X0€ pemeHI/m
3aa4;

° OBJIQJICHUE CTaHIAPTHBIMU TPUEMAMU PEIICHUS PAIMOHAIBHBIX M HWPPAIMOHAIBHBIX, IMOKA3aTEeIbHBIX, CTEIECHHBIX, TPUTOHOMETPUUCCKUX

YPaBHEHUH U HEPABEHCTB, UX CUCTEM; UCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHKCIIE JUIS [IOMCKA MYyTH PELICHUS U WUIKOCTP AU PELIECHUS
YpPaBHEHUI U HEPABEHCTB;
. c(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSX, UJESIX U METOJaX MAaTEMATHUECKOTO aHAlIN3a;
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o OBJIaJICHHE OCHOBHBIMH MOHSITUSMU O TIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, UX OCHOBHBIX CBOWCTBAX; C(hOPMHUPOBAHHOCTh
YMEHHs paclo3HaBaTh Ha YepTekax, MOJAEISAX U B pealbHOM MHUpPE TeoMeTpuyeckue (PUrypbl; MpUMEHEHHE M3YYEHHBIX CBOWCTB T€OMETpUYECKUX (GUTYyp U
bopMyIT IJIs peIIeHUs] TEOMETPUUYECKUX 3a/1a4 ¥ 33/1a4 C MPAKTUICCKUM COJCPKAHUEM,

o c(OpMHUPOBAHHOCTH IPEICTABICHUI O MpoLeccax U SBICHUSAX, UMEIOUINX BEPOSTHOCTHBIM XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTIX B
peaibHOM MHpe, 00 OCHOBHBIX MNOHATHSAX AJIEMEHTAPHOW TEOPUU BEPOSTHOCTEH; YMEHMI HAXOAWTh M OLIEHWBATh BEPOSITHOCTU HACTYIUJICHHUS COOBITHH B
MPOCTEUIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIC XapaKTEPUCTUKH CIYYAMHBIX BEJIUYHH;

o OBJIaJICHHE HaBBIKAMU UCIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MPHU PELICHUH 3aa4.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCHHMIIJIMHBI M BUABI Y4e0HO padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O061beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHO JUCHUATITIMHBI 196
BT. U..

TEOPETUUECKOE 00yUeHue 122
MIPaKTUYECKUE 3aHATUS -2
IIpome:xxyTounas arrecranus (AuddepeHMPOBAHHBIN 324€T) 2
IIpomeskyTouHas arTecTauus (IK3aMeH) 2




2.2. TeMaTHyeCKMil IJIAH U COAePKaAHUE YUeOHOM! JUCHMIIIHHBI

Coaepixanue yueOHOro MaTrepraJa (0CHOBHOe U NPo¢ecCHOHAIBHO-
HaumenoBanue pa3jaesioB . Oo0bem dopmMupyemblie
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE H NPAKTUYECKHE 3aAHATHS, NPUKJIATHOM
U TeM 4yacos KOMIIeTEeHIIUH
MOIYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHOe conep:kaHue
Pazgen 1. IloBTOopenme 18
Kypca MaTeMATHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Lenb u 3a1a4M | bazoBble 3HaHMS U YMEHUS IO MaTeMaTHUKE B TPO(ecCHOHANBbHOM U B TOBCETHEBHOM
MaTeMAaTHUKH MPU OCBOCHHUH | JIeATENBHOCTH.
CHEIUAIbHOCTH KoMOuHMpOBaHHOE 3aHATHE 2
Tema 1.2 Coneprxkanue yueOHOro Matepuasa OK-01, OK-02,
Yucna w  BeluMcienus. | JlelcTBUA HAJ MONOKUTEIbHBIMUA U OTPUIATENILHBIMU YHCIIAaMHU, OOBIKHOBEHHBIMH U OK-03, OK-04,
Boipaxkenus U | IECATUYHBIMU JPOOSIMH. OK-05, OK-06,
npeoOpa3oBaHus JleiicTBusI co cTeneHsaMu, GOpMYIIbl COKPAIIEHHOTO YMHOKEHHSI. 2 OK-07: OK-08,
KoMmOnHMpOBaHHOE 3aHATHE OK-09
Tema 1.3. IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE cOJAepKaHue (coiepKaHue MPUKJIATHOTO IIK 4.2...3
['eoMeTpust Ha UIOCKOCTH | MOY/JIs1)
Bunel nnockux ¢Guryp u ux miomamib.
[IpakTHKO-OpHEHTUPOBAHHBIE 337]a4l B Kypce T€OMETPHUH Ha TUIOCKOCTH 2
KomOunupoBanHoe 3aHsTHE
Tema 1.4 Conepxanue yueOHOro MaTepuaa
IIpouentneie Beruucienus | [IpocTsie MpoLeHTsl, pa3Hble CIOCO0b! MX BbIYUCIEHHs. CI0XKHBIE POLIEHTHI
KoMbOuHMpoBaHHOE 3aHsTHE 4

3 Otpaxaetca eamHuua MK, dbopmupyemasn npuknagHbiMm moaynem (NpodeccMoHaibHO-0PUEHTMPOBaHHBIM COAEpXaHmeM) B cooTeTcTeuM ¢ PrOC peannsyemon
cneumanbHocTm/npodeccun CNO
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Tema 1.5 Coneprxanue yueOHOro MaTepuasa
VYpaBHenus u HepaBeHcTBa | JInHeWHbIe, KBaApaTHbIE, APOOHO-INHEIHbIC YpaBHEHHS U HEPAaBEHCTBA
KomOuHupoBaHHoe 3aHsTHE 2
Tema 1.6 Coneprxkanue y4eOHOT0 MaTepuasia
Cucrembl ypaBHeHMM H | CriocoOBI pelieHUs] CUCTeM JMHCHHBIX ypaBHeHUU. [ToHsTHs: marpuma 2x2 u 3x3,
HEPAaBEHCTB onpeaenutenb Marpuibl. Merton I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUH. 2
CucreMbl HEpaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.7 Coneprxkanne y4eOHOT0 MaTepuasia
BxoaHol KOHTpOIIb Bbruucnenuss u npeoOpa3oBaHus. YpaBHEHMs W HepaBeHCTBa. ['eomerpus Ha
IJIOCKOCTH 2
KonTponbnas padora
Paznen 2. 18
Crenennu " KOPHH.
Crenennas GpyHknus
Tema 2.1 Copep:xanue yueOHOTo MaTepuana 4
Crenennasa ¢ynkuusa, ee | [TousTue KOpHSI N-OW CTENEHU U3 AEHUCTBUTEIBHOTO yncia. OyHKIuu y = ’{& ux
CBOHCTBA cBoiicTBa U rpaduku. CBoHCTBa KOPHS N-0i cTeNeHn OK-01, OK-02,
KomOunupoBanHoe 3aHsTHE OK-03, OK-04,
Tema 2.2 Conepxanue yaeOHOro MaTepuana 4 OK-05, OK-06,
[IpeobpazoBanue ITpeoOpa3oBanue UPpaLMOHATBHBIX BBIPaKEHHH OK-07; OK-08,
BBIpQKEHUI ¢ KOpHAMH n- OK-09
0if CTEereHun KomOunupoBaHHoe 3aHATHE IIK 4.2
Tema 2.3 Coneprxanue yueOHOro MaTepuasa 2
CpoiictBa  creneHn ¢ | [ToHsITHE CTENEHH C JIIOOBIM PAIHOHATHLHBIM MTOKA3aTEIICM.
palOHAIbHBIM Crenennble QyHKIIUHU, UX CBOMCTBA U rpaduKu
JIEUCTBUTEIIbHBIM
TOKA3aTeIISIMH KombOunnpoBanHoe 3aHsTHe
Tema 2.4 Coneprxanue yueOHOro MaTepuaa 6




Pewenne PaBHOCWJIBHOCTB UppaLMOHAJIBHBIX YPABHEHUN U HEPABEHCTB. METOIbI UX PELICHUS.

UPPaLMOHATIBHBIX Pemenue nppanroHalbHbIX YPaBHEHUIN U HEPABEHCTB

YPaBHEHHUI U HEPAaBEHCTB | KoMOMHHUpOBaHHOE 3aHSATHE

Tema 2.5 Coneprxkanue y4eOHOT0 MaTepuasia 2

Crenenu u KopHU. | OnpeziesieHne cTeneHHOW (GyHKUMH. VICmoap30BaHME €€ CBOMCTB IMPH PEIICHUH

CrenenHast GyHKIIHS YpaBHEHUI U HEPABEHCTB
KonrponsHas pabora 2

Paspgean 3. 12

IHoka3zareabHast

byHKIun

Tema 3.1 Copep:xanue yueOHOro MaTepuana 4

[TokazarenpHas GyHKIWUS, =

. CreneHb ¢ MpOU3BOJBHBIM JICHCTBUTENIbHBIM IOKa3aTesneM. OmnpeneneHue

ce conctna MOKa3zaTeabHOH (YHKIMH, €€ CBONCTBAa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM
MoKasareiabHOH (QyHKIMU. PelieHue mokazareiabHbIX ypaBHEHUN (PYHKIIMOHAIBHO-
rpadUyecKuM METOJIOM OK-01, OK-02,
KomOuHupoBaHHOE 3aHsTHE OK-03, OK-04,

Tewma 3.2 Conepxanne yaeOHOT0 MaTepuaa 4 OK-05, OK-06,

Pemienne mnoxasarenbHbIX | PemeHne moka3aTeNbHBIX  YPaBHEHWH METOJOM YpaBHUBaHHS —IOKa3aTesei, OK-07: OK-08,

YPaBHEHUM U HEPABEHCTB | METOJIOM BBEACHUS HOBOW NepeMEHHOH, (pyHKIMOHANIBHO-TpaguIecKuM METO0M. 0OK-09
Pemenne nokasarenbHbIX HEPABEHCTB [IK 4.2
KomOuHupoBaHHoOe 3aHsTHE

Tema 3.3 Copepxanne yaeOHOT0 MaTepuaa 2

Cucrembl NOKa3aTeNbHBIX | PellieHne CUCTEM MMOKa3aTeNIbHBIX YPaBHEHHIA

ypaBHEHUH KomOunupoBanHoe 3aHsTHE

Tema 3.4 Coneprxanue yueOHOro MaTepuasa 2

Pemenune 3a1a4. | PemeHne noka3aTeNbHBIX YpPaBHEHMII METOJOM YpaBHUBAHUS IIOKa3aTelnell u

[oxazatenbHast QyHKIMS

METOJIOM BBEICHMS HOBOM HCpCMCHHOfL Pemenune nmoka3aTeabHBIX HCPAaBCHCTB

KonTponbhas padora




Paznen 4. Jlorapu¢msbl.

18

Jlorapudmuueckas
dyHKuusn
Tema 4.1 Coneprxkanne yueOHOT0 MaTepuaia 2
Jlorapudpm yucna. | Jlorapudwm uncna. JlecITUUHBINA U HATypaIbHBIHN JIOTapru (MBI, YUCIIO €
JlecaTnaHbIi u
HaTYpATBHBIA JOTapUOMEL, [ KovGuaMpoBatHOe 3aHATHE
YHCJIO €
Tema 4.2 Copepxanne yaeOHOT0 MaTepuana 4
CpoiictBa  norapu¢moB. | CpoiicTBa jorapudmos. Oneparius jJorapuGMUpOBaHUsI.
Oneparnust
J1OTApH(MHPOBAHHA Komb6unnpoBanHoe 3ansrue
Tema 4.3 Copep:xanue yueOHOro MaTepuana 2
Jlorapudpmuueckas Jlorapudmuueckas GyHKIHS U ee CBOICTBA
byHKIUMS, ee CBOHCTBA KoMOuHMpOBaHHOE 3aHATHE
Tema 4.4 Coneprxanue yueOHOro MaTepuasia 4
Pemenue [lonstTue mnorapudmuueckoro ypaBHeHus. Omnepanus MOOTeHUUpPOBaHUS. Tpu
J0rapupMHUECKUX OCHOBHBIX METOJla pEIIeHUs JOorapuMUUYECKUX YpaBHEHMH: (QYHKIIMOHAIBHO-
YPaBHEHMI U HEPABEHCTB | rpa)UuyecKUid, MEeTOJ] MOTEHIMPOBAHUS, METOJ| BBEJCHHS HOBOH NEpeMEHHOI.

Jlorapudmuueckre HepaBeHCTBA

KoM0uHMpoBaHHOE 3aHsTHE
Tema 4.5 Coneprxanne yueOHOT0 MaTepuania 2
Cucrembl AJNTOpPUTM pEIIeHUs CUCTEMBbl ypaBHEHUH. PaBHOCHIBHOCTH JorapupMuuecKux
JorapupMUUECKUX ypaBHEHU U HEPABEHCTB
ypaBHEHUU Komb6uHMpoBanHoe 3aHsdTHE
Tema 4.6 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHME TPUKJIIATHOTO 2
Jlorapudmsl B mpHpoae U | MOXYJIst)
TEXHHUKE [Ipumenenune norapudpma. Jlorapudmuueckas cnupainb B npupone. Ee

MaTeMaTH4YeCKHEe CBOMCTRBA

KOM6I/IHI/IpOBaHHOe 3aHATHUC

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07; OK-08,
OK-09
1K 4.2




Tema 4.7 Coneprxanue yueOHOro MaTepuasa 2

Pemenne 3amad. | Jlorapudmuueckas pyHkius. Pemenne npocreidmmx JorapuMUIECKUX YpaBHECHUH

Jlorapugmel.

Jlorapudmmueckas

(yHKIHA KonTponbHas pabota

Paznen 5 Ilpsimbie wu 12

ILUIOCKOCTH B

NMPOCTPAHCTBE

Tema 5.1. Copepxanne yaeOHOT0 MaTepuana

OcHoBHbIE noustus | [Ipegmer crepeomerpun. OCHOBHbIE MOHATUS (TOYKa, HpsiMas, IUIOCKOCTb,

CTEPEOMETPHHU. npoctpanctBo).  OcHOBHblIE — akcMOMBI  cTepeomerpuu.  Ilepecekaromuecs, 2

Pacnonokenue mnpsMbIX U | MapajulelibHbIE W CKpEIIMBAaromuecs  mnpsMble. [lpu3Hak ©W  CBOWCTBO

IUIOCKOCTEH CKPEIIMBAIOIINXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DPUTYPBHI.
KoMOuHMpOBaHHOE 3aHATHE

Tema 5.2. Copep:xanue yueOHOro MaTrepuaia OK-01, OK-02,

[TapamnenbHOCTh HpsAMBIX, | [lapamtensHbie mpsiMas W 1wiockocTh. Omnpenenenue. Ilpm3nak. CpoiicTBa (C OK-03, OK-04,

OpsMOM M INIOCKOCTH, | JOKa3arenbcTBOM). [lapamienbhbie miockoctu. Onpenenenue. [Ipusnak. CoiicTBa OK-05, OK-06,

MJIOCKOCTEH (c mokazatenbcTBOM). Terpadip u ero sneMeHTsl. [lapannenenunesn u ero SJ€MEeHTHI. OK-07; OK-08,
CpoiicTBa MPOTHBOIOJNOXKHBIX TpaHeld M  JUaroHaled Mmapajienenurne/a. 2 OK-09
[Toctpoenue ceuenuit. Pemenue 3amay. IIK 4.2
KomOunupoBanHoe 3aHsTHE

Tema 5.3. Coneprxkanne yueOHOT0 MaTepuana

[TeprieH TUKYISIPHOCTD [lepnennukynspusie mpsmble. [lapamienbHble NpsMble, NEPHEHANKYISPHBIE K

MPSIMBIX, IPSIMOM U wiockocTy. [Ipu3Hak neprneHuKyIspHOCTH IPSIMOU U MII0CKOCTH. [loka3aTenbeTBo.

MJIOCKOCTH, IJIOCKOCTEMN [lepnennukynsp u HakjdoHHasd. [lepmeHaukynspHble TIOCKOCTH. [Ipu3Hak
MEepIEHUKYISIPHOCTH TJI0CKOCTeN. [[oka3aTenbCcTBo.
Paccrosinus B mpocTpaHCcTBE 2

KomOunupoBanHoe 3aHsaTHE

Tema 5.4.

Coneprxanne yueOHOTO MaTepuana




Teopema 0 Tpex

Teopema o0 Tpex neprneHaukyssapax. Jloka3aTeiabCTBO. YTOJI MEXAy IpsSMON U

NepHEHANKYIIIpax IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSMHU
KoMOuHMpOBaHHOE 3aHSTHE
Tema 5.5. IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAePKAHNE TPUKIIATHOTO
[TapannenbHele, MO/1YJIfA)
NepIeHIUKYIISpHBIE, Akcuombl  crepeoMeTpud. llepneHANKYISIPHOCT, HPSMOM M IUIOCKOCTH,

CKpCIIUMBAOIIHECS IIPAMBIC

IMapalyiIiCJIbHOCTDb JABYX IIPpsAMBIX,
MNECPIICHAUKYIIAPHOCTD IUIOCKOCTEH

NEPINECHAUKYIAPHBIX IIJIOCKOCTH,

KoMOuHMpOBaHHOE 3aHSTHE

Tema 5.6.
Pewenne 3anau. [Ipsmelie u
IUIOCKOCTH B ITPOCTPAHCTBE

Coneprxanne yueOHOro Marepuasia

Pacnionoxenue IIPpAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC. HCpHeH,I[I/IKYHHpHOCTB n
mapayiCJIbHOCTD IIPAMBIX U IUIOCKOCTEH. CerH_II/IBaI-OH_II/IeCSI IpsAMBIC

KonTponbnas pabota

Paznen 6. Koopannarsl u

BCKTOPBI OK-01, OK-02,
Tema 6.1 Copep:xanue yueOHOT0o MaTepuana OK-03, OK-04,
JlexapToBbl KOOpAMHATHI B | JekapTOBBl KOOpAMWHATHI B MpocTpaHcTBe. lIpocTeifmue 3amaun B KOOpAMHATAX. OK-05, OK-06,
npoctpadcTBe. Paccrosiue | PaccTosiHUe MKy AByMs TOUKAMH, KOOPAMHATHI CEPEINHBI OTPE3Ka OK-07; OK-08,
MEXAy JABYyMsl TOYKaMH. | KoMOWHUpPOBAHHOE 3aHATHE OK-09
Koopaunatsl CepEeaUHBI TIK 4.2
oTpe3Ka

Tewma 6.2 Coneprxkanne yueOHOT0 MaTepuasa

BexTopsl B mpocTpaHCcTBE.
Yron Mexay BEKTOpaMH.
CkansipHOE TPOM3BENECHUE
BEKTOPOB

BexTops! B ipocTpancTBe. Cl10KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa
Ha uyucio. KomrmuiaHapHble BeKTOpbl. CKalsIipHOE TNPOU3BEIEHHE BEKTOPOB.
Pa3noxeHne BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTs! BeKTOpa,
CKaJISIpHOE MPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMHU, Yroj
MEXy NPSAMOI U MIIOCKOCTBIO, YTOJl MEX]Y IIIOCKOCTAMHU. Y paBHEHHE TIOCKOCTH.

KomOunupoBanHoe 3aHsaTHE

Tema 6.3

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE TPUKJIIATHOTO
MO/YJIst)




IIpakTuko- KoopaunaTtHas 11ockocTs. Beluncienne pacCTOSHHUN M IUIOIIAJAEH Ha MJIOCKOCTH.
OpUEHTUpPOBaHHbIE 3a1aud | KomndyecTBeHHbIE pacueThbl 2
Ha KoopauHaTHOM | KoMOMHMpOBaHHOE 3aHSTHE
IJIOCKOCTH
Tema 6.4 Coneprxkanne y4eOHOT0 MaTepuasia
Pemenune 3aja4. | JlekapToBbl KOOpJIMHATHI B IpOCTpaHCcTBE. BekTopsl B npoctpancTBe. CioxeHue u
KoopauHats! 1 BEeKTOpHI BBIUMTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4ucio. KoMIulaHapHbIE BEKTODBI.
CkansipHoe  NpOU3BEAECHHE  BEKTOpOB. PasnokeHue BekTopa IO  TpeEM
HEKOMIUIaHApHBIM BeKkTopaM. IIpocreimme 3agaun B xoopauHarax. KoopaunHartsl
BEKTOpPA, PaCCTOSHUE MEXKY TOUKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE
IIPOM3BE/ICHNE BEKTOPOB B KOOpPJAMHATAX, YrOJl MEXAY BEKTOpaMH, Yoyl MEXIy 2
IPSIMOI U TUIOCKOCTBIO, YTOJI MEXY INIOCKOCTIMU
KontponbHas pabora
Paznen 7. OcHoBbI 22
TPUTOHOMETPHUH.
Tpuronomerpuueckue
byHkuun
Tema 7.1 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuueckue Paguannas mepa yria. [IoBopoT Touku BOKpyr Hadana koopauHar. OmpezneneHue OK-01, OK-02,
(YHKIMM TOPOU3BOJIBHOTO | CHHYCa, KOCHHYCA, TAHTE€HCAa W KOTAHIeHCA. 3HAKM CHHYCa, KOCHHYCA, TaHTeHCA M 2 OK-03, OK-04,
yrna, uucna. PaguanHas ¥ | KoTaHreHca MO0 YeTBEPTSIM. 3aBUCHMOCTh MEXTy CHHYCOM, KOCHHYCOM, TAHT€HCOM U OK-05, OK-06,
rpaaycHas Mepa yria KOTQHT€HCOM OJTHOTO U TOTO K€ yriia OK-07; OK-08,
KomOunupoBaHHoe 3aHATHE OK-09
Tema 7.2 Coneprxanue yueOHOro MaTepuasa 1K 4.2
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHI€HC U KOTAHT€HC YIJIOB O U
TPUTOHOMETPUUECKHE - o. Dopmybl IpuUBEIEHUS 2
TOX/IECTBA. KombOunnpoBanHoe 3aHsTHe

DopMyIbl IPUBEAECHUS

Tema 7.3

Coneprxanne yueOHOTO MaTepuana




CuHyCc, KOCHHYC, TaHI€HC
CyMMBl M Pa3HOCTH JIBYX
YIJI0B

Cunyc u KOCHHYC
JBOMHOrO yria. ®opmyibl

IMIOJIOBUHHOI'O yIjia

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHUHYC
JBOMHOTO  yIUIA. CYMMBI
TPUTOHOMETPUYECKHX (YHKUMH B TNPOU3BENEHHE U NPOHU3BEACHUS B CyMMY.

@®opmynel  monoBuHHOTO yria. [IpeobpasoBanus

Bripakenue TpUroHOMETpHUYECKHX (YHKIHMI depe3 TaHIeHC IOJOBUHHOTO

aprymenTa. [IpeoOpa3zoBaHusi IpoCTEHIINX TPUTOHOMETPHUUECKUX BhIPAKECHUI

Komb6unupoBanHoe 3ansrue

Tema 7.4 Copepxxanne yaeOHOTO MaTepuana

Oynkuuy, HX CBOMCTBA. | OOMACTh OMpeeNeHs] 1 MHOXKECTBO 3HaueHH (pyHkuii. YéTHOCTh, HEYETHOCTD,
Crioco6b1 3aJjaHus | IepuoaANYHOCTh (QyHKIMKA. CriocoObl 3aqaHus HyHKIUNA

Gynxmit KomOunupoBaHHoe 3aHsTHE

Tema 7.5 Copep:xanue yueOHOro MaTepuana

Tpuronomerpuueckue OO6nacte onpeaeneHUs M MHOXXECTBO 3HAUEHUM TPUTOHOMETPUYECKUX (YHKLUH.

GbyHKIIMM, UX CBOWCTBA U

YETHOCTH, HEUETHOCTD, IEPUOANYHOCTh TPUTOHOMETpUUECKUX (pyHKUM. CBOMCTBA

rpaduku u rpaduku QyHKIMIA y = cOS X, y = sin X, y = tg X, y = ctg X.
KomOunupoBanHoe 3aHsTue.
Tema 7.6 Coneprxkanue yueOHOro MaTepuasa
CxkaTue u pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUM.
IIpeoOpa3oBanue rpadKOB TPUTOHOMETPUUECKUX (PYHKITHIT
KomOuHupoBaHHoe 3aHsTHE
Tema 7.7 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COAePKaHUe (COAepKAHME TPUKJIIATHOTO
Onucanue MOYJIs1)
MIPOU3BOJACTBEHHBIX Hcnonb30BaHne CBOMCTB TPUTOHOMETPUYECKUX (QYHKIHMN B MpOodhecCHOHATbHBIX

IPOLIECCOB  C
rpaduKoB QyHKIHI

IIOMOIIBIO

3agadax

KOM6I/IHI/IpOBaHH06 3aHATUC

Tema 7.8
OO6parabie
TPUTOHOMETPHICCKHE

byHKIIUH

Copep:xanne yueOHOTO MaTepuana

OO6paTHble TpUroHoMeTpuyeckue pyHkiuu. Mx cBoiicTBa 1 rpaguku

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Coneprxanne yueOHOTO MaTepuana




Tema 7.9

VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemenue

Tpuronomerpuueckue TPUTOHOMETPUUECKUX YpaBHEHUI OCHOBHBIX TUIIOB: IIPOCTEUILINE

YpaBHEHHS U HEPABEHCTBA | TPUTOHOMETPHUYECKUE YPAaBHEHUS, CBOJSIIMECS K KBaJIpaTHBIM, pELIaeMble 2
Pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Ipocreiimume TpUroHOMETpUYECKHE HEPABEHCTBA
KomMb6unmnpoBanHoe 3aHsTue.

Tema 7.10 Copepxxanne yaeOHOTO MaTepuana

Cucrembl CucTeMbl IPOCTEHITNX TPUTOHOMETPUIECKUX YPaBHEHHMA 2

TPUTOHOMETPUUECKHUX KomOunupoBanHoe 3aHsTHE

ypaBHEHUH

Tema 7.11 Copep:xanue yueOHOTo MaTepuana

Pemienne 3amay. ocHoBbl | [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPa)KEHUI. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPaBHEHHI W HEPaBEHCTB B TOM YHCJIE C UCIOIb30BAaHUEM 2

Tpuronomerpuyeckue CBOWCTB (DYHKIIMH.

byHKIIIN KonTponbnas padota

Pa3nen 8. IlpousBoaHas 22

byukuum, ee

NpUMeHeHHe

Tema 8.1 Coneprxanue yueOHOro MaTepuasa

[TousTe IIPOM3BOJIHOM. | Ompe/ielIcHre YUCIOBOM IMOCIICOBATEIFHOCTH U CIOCOOBI ee 3amaHus. CBoiicTBa OK-01, OK-02,

@opmynsl W IIpaBWIA | YUCIIOBBIX IOCHeaOBaTeNbHOCTEH. OnpeeneHne mpenena IMOCiIeI0BaTeIbHOCTH. OK-03, OK-04,

b depeHIIMPOBaHMS Boruncnenne — mpenenoB  mocnenoBarenbHocTed.  [lpemen QyHkuum  Ha 2 OK-05, OK-06,
6eckoneunoctu. [lpenen gpynkunu B Touke. [Ipupamienue aprymenta. [Ipupaienue OK-07; OK-08,
byHkuu. 3amayd, MNPUBOIALIME K TMOHATHIO NPOM3BOAHON. OrmnpeneneHue OK-09
MIPOU3BOIHON. AJITOPUTM OTBICKAHUS IIPOU3BOIHOMN [IK 4.2
KomOunupoBaHHoe 3aHATHE

Tewma 8.2 Coneprxanne yueOHOTO MaTepuana
®opmynsl guddepennupoanus. [IpaBuna quddepenniupoBanus 2

KomOunupoBanHoe 3aHsATHE
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[IpounsBoaHbIe CyMMBI,

PAa3HOCTH  MIPOU3BCACHMHA,

YaCTHOTO

Tewma 8.3 Coneprxkanne yueOHOT0 MaTepuaia

[IpousBognbie Omnpenenenue cnoxHoit GyHkiuu. [Ipon3BoaHass TPUTOHOMETPUYECCKUX (HYHKIIHM.
TPUTOHOMETPHUUECKUX [IpousBoaHas CI0XHON (PYHKIIMH

Gynxumii.  Ilpoussonnas | KoMOMHHPOBAHHOE 3aHATHE

CJIOKHOM (DyHKITHH

Tema 8.4 Copepxanne yaeOHOT0 MaTepuana

ITonsiTue 0

HENPEPBIBHOCTH (YHKIIUH.
Meron uHTEpBAIIOB

[Tonsatue HenpepsiBHOU QyHKIMH. CBOIiCTBAa HETIPephIBHOH (HyHKIMH. CBSI3b MEKIY
HETPEPBIBHOCTRIO U JAU((HEepPeHIUPYEMOCThIO (YHKIMH B TOYKE. AJTOPUTM
pelIeHUsT HEPaBEHCTB METOOM UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 8.5 Coneprxanue yueOHOro MaTepuasia
I'eomeTrpuueckuit u | 'eoMeTpuyecKknii CMBICI TNPOU3BOAHON (YHKIMH — YIJIOBOH KO3(p(UIHEHT
dusnaeckuit CMBICJI | KacaTeNbHOU K TpaduKy (yHKIHWH B TOYKE. YpaBHEHHE KacaTeNbHOW K Tpaduky
IPOM3BOTHOM GyHKLIMU. AJTOPUTM COCTaBJIEHUS YpaBHEHMs KacaTelbHOU K rpaduky QyHKIuH
y=f(x)
KomOunupoBaHHoe 3aHsATHE
Tewma 8.6 Conepxanne yaeOHOTO MaTepuaa
dusnueckui cMBICT | Ou3nyeckuil (MEXaHWYECKUH) CMBICT IMPOU3BOJHOM — MIHOBEHHAas CKOpPOCTb B
IIPOU3BOTHON B | MOMEHT BpeMeHHU t: v =S’ (t)
npo(heCCHOHANBHBIX KomOuHupoBaHHoOe 3aHsTHE
3agavax
Tema 8.7 Copep:xanne yueOHOTO MaTepuana

MOHOTOHHOCTh (PYHKIIMH.
Touku sxcTpemyma

Bospacranne u yObiBaHuWE (YHKUIMH, COOTBETCTBHE BO3pACTaHHUA U YOBIBaHUS
GYHKIIMM  3HaKy IPOU3BOIHOM.
COOTBETCTBHE 3HaKa BTOPOW MPOM3BOAHOMN BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKLIMU HA

[TonsiTue NPOW3BOJHOM BBICIIETO MOPSIKA,

OTPE3KE. 321)13‘—11/1 Ha MAaKCUMyM U MHHHUMYM. IToasarue ACUMIITOTHI, CHOCO0bBI UX
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orpenieNieHusl. AJNTOPUTM HCcleoBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c
MOMOIIIBIO TPOU3BOIHOMU. [[poOHO-NTMHEeiHAs PYHKIUSA

KoMOuHMpOBaHHOE 3aHATHE

Tema 8.8

Conepxkanue y4eOHOro MaTepHraia

WccnenoBanue GpyHKIUN U 2
HccnenoBanue GyHKIIMA HA MOHOTOHHOCTB M OCTPOEHHUE IPa(hUKOB.
nocTpoeHue rpadukoB
Komb6unupoBanHoe 3ansrue
Tema 8.9 HaubGonbmee u | CopepikaHue yueOHOTO MaTepuaa
HAUMEHbIIIEE 3HaueHus | HaxoxaeHne HauOONbIIEr0O M HAWMEHBIIETO 3HAYCHWH (YHKIMH, MOCTPOCHHE
byHKIIIN rpadKOB MHOTOWJIEHOB C UCII0JIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHajan3a 2
Komb6unnpoBanHoe 3ansrue
Tema 8.10 IIpodeccnonaLHO-OPHEHTHPOBAHHOE Colep:KaHue (Copep:KaHne MPUKJIATHOTO
Haxoxnenue MO/LY.JIs1)
ONTUMAJILHOTO pesynbTara | Hammenbliee u HanOosblee 3HaYeHHE (QyHKIINN
C MOMOUIBIO IPOU3BOAHON | KOMOHHHUPOBAHHOE 3aHSATHE 2
B IIPAaKTUYECKUX 3a/1a4ax
Tema 8.11 Copep:xanue yueOHOT0o MaTepuana
Pemenune 3aga4. | Gopmynsl U npasuia auddepenupoBanus. VcenenoBanue QyHKIMNA € TOMOIIBIO
IIpoussoanas GyHkimH, ee | mpousBoaHON. Hanboblee 1 HaNMEHbIIIeE 3HAUCHUS (DYHKITHH 2
IpUMEHEHNE KonTponbnas padota
Paznen 9. 22
MHOrorpaHHuKd M Teja
BpalleHHsA OK-01, OK-02,
Tema 9.1 Copep:xanue yueOHOTO MaTepuana OK-03, OK-04,
Bepmunsl, pebpa, rpanu | [Tonstre MHOrorpaHHuka. Ero sjgeMeHTHI: BepInWHBI, peOpa, rpanu. JuaroHaib. OK-05, OK-06,
MHOTOI'PAaHHHUKA CeueHne. Bellykible 1 HEBBIITYKJIbIE MHOTOTPAaHHUKHU OK-07; OK-08,
KoMOHMHUpOBAHHOE 3aHATHE 2 OK-09
Tema 9.2 Coneprkanne yaeGHOTO MaTepraa IK 4.2
[Ipuszma, ee | [lonstue npusmel. Ee ocHOBaHus u OokoBble rpaHu. Beicota mpusmsl. [Ipsmas u

COCTaBJIAIOIIUE, CCUYCHUC.

HaKJIOHHAsA Ipru3Ma. HpaBI/IJ'ILHaSI npu3sma. Ee ceuenue
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[Mpsmas wu mnpaBunbHas | KomOMHUpOBaHHOE 3aHSATHE

MIPU3MBI

Tema 9.3 Copepxanne yaeOHOTo MaTepuana

[Tapannenenunen, Ky0. | [lapaienenunen, CBOMCTBa MPSIMOYTOJbHOrO mNapamienenunena, kyd. Cedenue
CeueHue KyOa, | Kkyba, mapasuiesenumneia

napasuiesenumne1a Komb6unupoBanHoe 3ansrue

Tema 9.4 Copepxanne yaeOHOT0 MaTepuana

[Tupamupa, ee | [lupamuna u ee anemenTsl. Ceuenne nupamusl. [IpaBuiibHas nupamua. Y ceueHHas
COCTaBJLIOIIME, CEUEHHE. | MUpaMUIa

lpaBunbHas ~ MUPaMUZA. | KoMOGUHHPOBAHHOE 3aHSATHE

YceueHHas nmupamMuaa

Tema 9.5
Cummerpuss B KyOe,
napaJulelenurese,

IIpU3Me, IUpaMue

Copep:xanue yueOHOro MaTepuana

CuMMeTpHsi OTHOCHUTENBHO TOYKH, HOpsMOM, miuockoctu. Cummerpus B KyoOe,
napajuiesienuIe e, IpusMe, nupamuie

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CopepKaAHMe MPUKJIATHOTO
IIpuMepel cUMMETpUH B | MOAYJISA)
npodeccun Cummerpus B IpUPO/JIE, APXUTEKTYPE, TEXHHUKE, B ObITY
KomOuHupoBaHHoe 3aHsTHE
Tema 9.7 Coneprxanue yueOHOro MaTepuasa

Tena BpareHus

Hunuuap u ero snemenTsl. CedyeHue MUINHPaA (MapauieIbHOe OCHOBAHUIO U OCH).
Pa3zpeprka nununapa. Konyc u ero snementsl. CedeHue KoHyca (TapalljielbHOE
OCHOBaHHUIO M IMPOXOJsIIee 4Yepe3 BEpIINHY), KOHWYecKue ceuyeHus. Pas3Beprka
KOHYca

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 9.8
[ap u chepa, ux ceueHus

Copep:xanue yueOHOTO MaTepuana

[ap u cdepa. B3zaumuoe pacnonoxkenue cdepsl U 1iockoctu. CeyeHue mapa,
cdepbl

KomOunupoBanHoe 3aHsATHE
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Tema 9.9
KoMOunauun
MHOTOTPAaHHUKOB H  TeN

Copepxanne yueOHOT0 MaTepuana

KoMOuHammu reoMeTpruaecKux Tell

Komb6unupoBanHoe 3anstue

BpalleHus
Tema 9.10 Coneprxkanne y4eOHOT0 MaTepuasia
['eomerpuueckue Hcnonp3oBaHne KOMOHWHAIMIT MHOTOTPAaHHUKOB W TEN BPAIICHUS B IPAKTHKO-

KOM6I/IHaI_[I/II/I Ha IIPAKTHKE

OPHUCHTHPOBAHHBIX 3a/jadax

KoMOuHMpOBaHHOE 3aHSTHE

Tema 9.11
Pemenue 3a11ad4.
MHoOrorpaHHukKu | Tela

Conepxkanue y4eOHOro MaTepHuaia

OO0OBeMEI U miomaau IMOBECPXHOCTU MHOT'OI'PAHHHUKOB U TCJI BpalllCHU S

KonTponbnas pabota

BpallleHus
Paszngea 10.
IlepBooGpa3nasn
HKIHH ee
f[)),nMeHeI;ne OK-01, OK-02,
OK-03, OK-04,
Tema 10.1 Copep:xanue yueOHOro MaTepuana OK-05. OK-06
ITepBooOpasHas QyHKuMH. | 3amaya O BOCCTAHOBJICHHM 3aKOHA JBWIKEHHS IO M3BECTHOM ckopoctu. [ToHsiThe OK-O?T OK-08’
[TpaBuna HAXOXKICHHA | uHTerpupoBanus. O3HaAKOMJICHHE C MOHSATHEM MHTErpaja U IMepBOOOpa3sHON i OI'(-09 '
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amad Ha CBsI3b MEpBOOOpa3HONW M €€ MPOM3BOIHOM, K 4.2
BBIYMCIICHHE TEPBOOOpa3HON nisi jgaHHOM (yHkiuu. Tabmuma dopmyn st
HaXO0XXJICHHUS NIEPBOOOpa3HbIX. M3ydueHune npasuiia BEIMUCICHNS IEPBOOOPA3HOMA
KomOunupoBanHoe 3aHsTHE
Tema 10.2 Coneprxanne yueOHOT0 MaTepuania

[Inomane KpUBOJIMHEWHOU
Tpaneuuu. dopmyna
Herorona — Jleiibauna

3anauyy, NPUBOASILNE K IOHATUIO ONPENEICHHOTO HMHTETpajlla — O BBIYUCICHUU
IUIONIa  KPUBOJIMHEMHOM Tpaneuuu, O MepeMelleHnn Touku. [loHsaTue
orpeeIéHHOro uHTerpaia. ['eomerpuueckuii U GU3NYECKU CMBICT ONIPEEIEHHOTO
unterpana. @opmyna Hetorona— Jleitbuuia

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 10.3

Coneprxanne yueOHOTO MaTepuana
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Heonpenenennsiit u
OIIPEIETICHHBIN UHTETPaIbI

IIoHsATHE HEOIIPENEIEHHOTO HHTErpajla

KoMOuHMpOBaHHOE 3aHATHE

Tema 10.4

[Tonusitue 00
ONPEICIEHHOM HHTErpase
KaK IIoniaau
KPUBOJIMHEHHOH Tparenuu

Copepxanue yueOHOro MaTepuana

FGOMCTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O HHTETpajia

Komb6unupoBanHoe 3anstue

Paznen 11.
MHo:xecTBa. JJIeMEHTbI
Teopuu rpagos

Tema 11.1 Copep:xanue yueOHOT0o MaTepuana

MHoxecTBa [Tonsitue MuoxecTBa. [loagmHoxkecTBO. Onepau ¢ MHOKECTBAMHU
KoMOuHMpOBaHHOE 3aHATHE

Tema 11.2 IpodeccnoHabHO-OPUEHTHPOBAHHOE COAePKaHUe (COAepKAHME TPUKJIATHOTO

Orneparuu ¢ MHOXKECTBaMU

MO/1YJIAA)

OnepauHH ¢ MHOXKecTBaMHM. Perienue IMPUKIAAHbIX 3a1a4

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 11.3
I'pacsr

Copepxanne yueOHOTO MaTepuana

[Tonsitue rpada. Ces3HbIi rpad, AepeBo, MUK rpad HA MIOCKOCTH

KomOunupoBanHoe 3aHsiTHe

Pasgen 12. DiaeMeHTHI

KOMOMHATOPHKH,
CTATUCTUKH M TEOPHUH
BEPOATHOCTEH
Tema 12.1 Coneprxkanue yueOHOT0o MaTepuasa
OcHOBHBIE noHATus | [lepecTraHoBKH, pa3MeIeHNs], COUYSTaHUSI.
KOMOMHATOPUKHU
KomOunupoBaHHoe 3aHsTHE.
Tema 12.2 Copepxanne yueOHOTO MaTepuana

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07; OK-08,
OK-09
[IK 4.2
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CoOpiTue, BEPOSTHOCTb

cooprtua. Croxenne o

YMHOKECHHE BEPOATHOCTEN

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSITHOCTH CYMMBI COOBITHIA.
VYcioBHAas BEpOSTHOCTh. 3aBUCHMBIE W HE3aBHCHUMBIE cOObITHA. Teopembl 0O
BEPOSITHOCTH ITPOU3BEICHUS COOBITHIA.

KomOuHupoBaHHoe 3aHsTHE 2
Tema 12.3 Coneprxkanne yueOHOT0 MaTepuaia
JuckperHas  ciydvaiiHas | Bugsl ciiydaiiHbIX BenwduH. OIpeieicHue TUCKPETHON ClIydailHOW BEJIMYMHBI.
BEIINYMHA, 3aKOH ec | 3akOH paclpeneneHuss JUCKPETHOM CllydailHOM BenuyuHbl. Ee 4ncioBble
pacnpenenenus XapaKTePUCTUKU 2
KoMOuHMpOBaHHOE 3aHATHE
Tema 12.5 Copep:xanue yueOHOro MaTepuana
3agauM  Maremartudeckod | Bapmanmonusiii  psan.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTHUKH XapaKTePUCTUKH psijia HAaOII01aeMbIX JaHHbBIX
KoMOuHMpOBaHHOE 3aHATHE
2
Pa3znen 13. YpaBHenusi u 20
HEepPaBeHCTBa
Tema 13.1 Coneprxanue yueOHOro MaTepuasa
PaBHOCHIIBHOCTB PaBHOCUIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmpepneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPAaBEHCTB. | paBHOCWJIBHBIX NIEPEX0/ax B YpaBHEHHIX U HepaBeHCTBaX. OOIIMe METOIBI PEIICHHUS
OOmpe MeTobI pEeHNsT | ypaBHEHHI: TEpPeXojJ OT paBeHCTBa (YHKIMHA K PAaBEHCTBY apryMEHTOB IS OK-01, OK-02,
MOHOTOHHBIX (DYHKLNH, METO/ Pa3I0kKEHHUsI HA MHOKUTEIH, METO]I BBEJEHHS HOBOI OK-03, OK-04,
nepeMeHHOH, (PyHKIIMOHAIBbHO-TpadUUeCKUil METOT 2 OK-03, OK-06,
OK-07; OK-08,
KomOunupoBaHHoe 3aHsATHE OK-09
Tema 13.2 Coneprxanue yueOHOro MaTepuaa K 4.2
['padmueckuit MeToJ | O0Imre MeTO bl pelIeHHs] HEPaBeHCTB: MePeXo OT CPABHEHUS 3HaYCHHU M QyHKIUHN K .
pereHus YPaBHEHMH, | CPaBHEHHIO 3HAUYCHUH apTyMEHTOB JUISi MOHOTOHHBIX (DYHKIIMH, METOJT MHTEPBAJIOB, 2
HEPaBEHCTB ¢dbyHKIMOHaMBHO-Tpaduueckuit MeTol. ['padmyeckuii MeTo]] peleHusl ypaBHEHUN 1

HEpPaBEHCTB

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 13.3 Coneprxanue yueOHOro MaTepuasa
VYpaBuenus u HepaBeHcTBa | Ompenenenue Moaynsa. Packpeite Moayns 1o onpeaeneHuro. [Ipocteiimme
C MOJIyJIEM ypaBHEHHS U HEPABEHCTBA ¢ MoayleM. lIpuMeHeHne paBHOCHIIBHBIX MEPEXOJIOB B 2
OIpEeJICJIEHHBIX TUIIaX YPABHEHUHN U HEPABEHCTB C MOJYJIEM
KoMOuHMpOBaHHOE 3aHATHE 2
Tema 13.4 Coneprxkanne yueOHOT0 MaTepuaia
VYpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO C mapamerpoM. [IpocTeiinme ypaBHEeHHS U HEPABEHCTBA C MApaMETPOM 2
C rmapaMeTpaMu KomOunupoBanHoe 3aHsTHE 2
Tema 13.5 IIpodeccuonanbHO-OpMEeHTHPOBAHHOE CO/lep:kaHue (coaepKaHue PUKJIATHOTO
CocraBieHne ¥ pEIICHHE | MOMYJIsI)
npodeccuoHaNbHBIX 3ajau | PelmeHne TEKCTOBBIX 337124 MPOPECCHOHATBHOTO COCPIKAHHS
C MIOMOUIbIO YpaBHEHUI KomOuHupoBaHHOE 3aHsTHE 4
Tema 13.6 Copepxanne yaeOHOro MaTepuaa
Pewenne 3aga4. | OOmme MeTOAbl PEeUIeHHUs YpaBHEHHA. YPaBHEHUS M HEPAaBEHCTBA C MOJIYJIEM H C
VYpaBHEHUS U HEPABEHCTBA | IapaMeTPaMH
KomOunupoBaHHoe 3aHsTHE 4
IMpomexxyTounas arrectanus (3aver) 2
Bcero: ‘ 196

Ilo kascooli meme onucvigaemcs cooepaicanie yuebHo2o0 Mamepuand (6 OUOAKMUYeCKUx eOUHUYAxX), HaUMeHOBAHUsL HeOOX0OUMbBIX 1aOOPAMOPHBIX, NPAKMULECKUX U
unwix 3anamutl. Obvem uacos onpeodensaemcs no Kaxrcoou nosuyuu cmoaoya 3.
*[IpogheccuoHanbHO-0pUeHMUPOBAHHOE COOEPICAHUE MOJCem ObIMb PACHPEOeIeHO HO pazdenam (memam) wiu CKOHYEeHmpuposano 8 pazoene Ipuxkiaonoi Mooyib
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3. YCJIOBUS PEAJIU3AIIMU ITIPOT'PAMMBI YYEBHOM AU CIHUILIAHBI

3.1. Jlns peamusamuu MPOTPaMMbl y4eOHOW IUCIUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI
CJICYIOIINE CIICIHAIbHBIE TTIOMEIIICHHUS:
Kaouner « Mamemamuxu ,

e OCHAallleHHbI 000pPy10BAHUEM:
- OCAJI0OYHBIE MECTA 10 KOJIMYECTBY OO0 YHaArOITUXCS;
- pabouee MeCTO MPEeToIaBaTes;
- KOMIUTIEKT y4eOHO-HArJISAHBIX TOCOOUH 1T0 MaTeMaTHKE.
-00bEMHBIE MOJICITH MHOTOTPAHHHUKOB, TEJI BPAIICHHS, TPOCTPAHCTBEHHBIX MO/ICIICH;
- U3MEPUTEIIBHBIC U YEPTEIKHBIC HHCTPYMEHTHI.
- OubIMoTEeUHBINH (HOH/T

TeXHHYEeCKHMHU CpecTBAMU 00y4YeHusI:

- yauebHo-MeToanueckui komruieke (YMK) npenonaBarens;

- "H(OpMaAITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

- DKpaHHO-3BYKOBBIE MTOCOOHS;

- KOMIUJIEKT TE€XHHUYECKOW TOKYMEHTAIlMd, B TOM YHUCJE MaclopTa Ha CpPeJCTBa OOydeHUS,
WHCTPYKIHMH IO UX UCIOJIb30BAHUIO U TEXHUKE OE30MacHOCTH;

3.2. UupopmannoHHOe o0ecniedeHre peajn3aluu NporpaMmbl

3.2.1. OcHoBHbIE MeYaTHLIE U31AHUS

1. Kpemep, H.I. Marematuka ans KoJule[Kel : ydeOHOe TMOcoOMe i CpPEeIAHEro
npodeccuonansaoro oodpaszosanus / H. III. Kpemep, O.T. Koncrantunosa, M. H. ®puamaH ;
non pemakumeir H. . Kpemepa. — 12-e u3n., mepepab. m nmom. — Mocksa : M3naTenscTBO
FOpaiit, 2023. — 408 c. — (Ilpodeccuonansroe obpazosanue). — ISBN 978-5-534-17852-4. —
URL : https://urait.ru/bcode/533850

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. MaremaTuka : yuyeOHUK JUIsl cpeaHero npodeccruonansHoro oopazoBanus / O. B. Tatapuukos
[u np.] ; mox obmiet penakuueii O. B. TarapaukoBa. — Mocksa : M3natensctBo FOpaiit, 2023. —
450 c. — (IIpodeccuonanbHoe o6pazoBanue). — ISBN 978-5-9916-6372-4. — URL
https://urait.ru/bcode/512206

2. Boromoros, H. B. Maremaruka : y4eOHUK /IS CpeIHETO MPOPeCCHOHATBHOTO oOpa3zoBanus /
H. B. boromonnosg, I1. . Camoitnenko. — 5-e u3zf., nepepad. u gomn. — Mocksa : M3gaTenbcTBO
FOpaiir, 2023. — 401 c. — (IIpodeccronansroe oopazoBanme). — ISBN 978-5-534-07878-7. —
URL : https://urait.ru/bcode/511565

3. Maremaruka. Ilpaktukym : ydeOHOe mocoOMe g CpeaHero MpohecCHOHAIbLHOTO
oOpazoBanusi / O. B. TarapuukoB [u np.]; mox obmeit pemakuueir O. B. TarapHukoBa. —
Mocksa : M3zmarensctBo FOpaiit, 2023. — 285 c. — (IIpodeccuonanproe obpazoBaHue). —
ISBN 978-5-534-03146-1. — URL : https://urait.ru/bcode/512207

3. Illumaues, B. C. Maremarnka : y4eOHMK W TIPAKTHKYM JUJISI CPEIHEro MpodecCHOHAIBHOTO
obpaszosanus / B. C. [llunaves ; mox pexakueii A. H. TuxonoBa. — 8-e u3 ., mepepad. u gorr. —
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Mocksa : U3marensctBo FOpaiit, 2023. — 447 c.— (IIpodeccuonanpHoe oOpa3oBaHHE). —
ISBN 978-5-534-13405-6. — URL : https://urait.ru/bcode/511549

4. KOHTPO.JIb 1 OLIEHKA PE3VJIbTATOB OCBOEHMUSI
YYEBHOM JUCLUAILIUHBI

KoHTpoib M oOLEHKa pe3ylbTaTOB OCBOEHHUS  00mIe00pa3oBaTeNbHON  AMCHUIUIMHBI
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThI, HAIIPABICHHbBIE HA ()OPMHUPOBAHKE OOLINX U
npodeCcCHOHATBHBIX KOMIIETEHIIHIA M0 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

OK 01. BeiOupats crioco0sl pemieHus 3a1a4 npohecCHOHATBHON AeATEIbHOCTH, IPUMEHUTEEHO
K Pa3JIYHBIM KOHTEKCTaM.

OK 02. OcymecTBasATh NMOUCK, aHAJIM3 U HHTEPIPETALUI0 MHPOPMALUHN, HEOOXOAUMOU st
BBINOJIHEHUS 3a]1a4 IPOPECCHOHATIBHOMN 1EATEIIbHOCTH.

OK 03. IlnmanupoBaTh M pEaTM30BHIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE M JIMYHOCTHOE
pas3BUTHE.

OK 04. PabGorate B KOJUIEKTHBE W KoMaH[e, 3()()EeKTHBHO B3aMMOACWCTBOBATH C KOJUICTaMH,
PYKOBOJICTBOM, KIIMEHTAMHU.

OK 05. OcymiecTBiiTh YCTHYIO U NUCBbMEHHYIO KOMMYHHUKAIMIO HA TOCYJapPCTBEHHOM SI3BIKE C
y4€TOM 0COOEHHOCTEH COLUANIBHOIO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBisTh TpakJaHCKO-MATPUOTUYECKYIO MO3MIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
HOBEJICHUE HAa OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEYECKUX LIEHHOCTEH.

OK 07. ConelicTBOBaTh COXPAaHEHHUIO OKPYKAIOUIEH Cpefbl, pecypcocOepexeHnto, I3PPeKTHBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYAIUSIX.

OK 08. Ucnonp30Bath cpencTBa GU3NYECKON KYJIBTYPHI JUIS COXpPAaHEHHS U YKPETIIICHHUS 300POBbS
B Ipolecce MNpo(ecCHOHANbHON JEeATeNbHOCTH M MOJAEpP)KaHUs HEoOXOIUMOIo YpPOBHS
($u3nYECKON MOATOTOBICHHOCTH.

OK 09. Ucnonb3oBaTh HHPOPMALMOHHBIE TEXHOJOTHH B IPOPECCHOHATIBHOMN 1A TEIbHOCTH.

OK 10. ITonp3oBaThCs mpohecCuOHATBHOM TOKYMEHTAlMeN Ha TOCYAapCTBEHHOM U HHOCTPAHHOM
A3bIKAX.

OK 11. [InaHupoBaTh NpenpUHUMATEIbCKYIO AESITEIbHOCTD B TPOGECCHOHATIBLHOM chepe.

1K 2.3. Pa3zpabatbiBaTh 1u3aiiH-MaKeT HA OCHOBE TEXHUYECKOIO 3aJaHusl.

Oob6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHbIX
KOMIIeTE€HIUSA MeponpusiTus
OK 01. Beibupare cnocoOsi | P 1, Tema 1.1, 1.2, 1.3 IM-o/c*, 1.4, TectupoBanue
peuieHus 3amau | 1.5, 1.6 VCTHBIH onpoc
npo¢ecCuOHAITBHON P2, Temr 2.1,2.2,2.3,2.4,2.51I-0/c, MareMaTnueckuii
JeSITeIbHOCTH, 2.6
MpUMEHUTENRHO K pazmuuubiM | P 3, Temst 3.1, 3.2, 3.3 T1-o/c, 3.4 AMITART
KOHTEKCTaM. P 4, Temr1 4.1,4.2,4.3,4.4, 4.5, 4.6, VnpmBnayanbHas
4.711-0/c,4.8,4.9,4.10,4.11 CaMOCTOATEIbHASA
P 5, Temsl 5.1, 5.2 paborta
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, pe3yJIbTaTOB
6.11

4 MpogheccuoHanbHOE-0pUEHMUPOBAHHOE COOEPHAHUE
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P7, Temn 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,
7.11,7.12,7.13,7.14, 7.15, 7.16,

PaKTUYECKUX
pabot
3aiuTa TBOPUYECKUX

.17 pabot
P8, Temb 8.1,8.2,83,84,8.586 | 3311ma
P9, Temr1 9.1, 9.2,9.3,9.4,95 HHTHBHTYATHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 104
HpOGKTOB
P 1L, Temst 111, 11.2, 113 Tofe, | (o
114,115, 11.6 II-o/c, 11.7 ; P
P12, Temsr 12.1, 122, 12.3, 12.4 1}’;‘ oTa
P 13, Temsr 13.1, 13.2, 13.3, 13.4, bIHOTHCHNC
135 H'O/C 136 OK3aMCHAIINOHHBIX
P 14, Temsi 14.1, 14.2, 14.3, 14.4, 3a/laHuH
14.5 T-o/c, 14.6
OK 02. OcymectBasaTs nouck, | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBanue

aHanu3 W uHTepnperanuo | 1.6 YCTHBIH ompoc
unpopmanuu, Heobdxomumon | P2, Temsr 2.1,2.2,2.3,2.4,2.5 [1-o/c, MaTeMaTHaecKuii
TS BBIIIOJIHEHUS 3amay | 2.6
npodeccnoHaTBEHOM P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 FUICTatT
JIeSITEIILHOCTH. P 4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6, VHuBHIyaIbHAS
4.711-0/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIbHAA
P 5, Temsr 5.1, 5.2 pabora
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, pe3yNIbTaToOB
6.11 IPAaKTHYECKUX
P7, Temu1 7.1,7.2,7.3,74,7.5, pa6ot
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 3almTa TBOPUYECKUX
7.11,7.12,7.13,7.14,7.15, 7.16, pabor
.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
WH/IUBUIYaTbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5
P 10, Tempr 10.1,10.2,10.3, 10.4 | [POSKTOB
P11, Tems 111, 11.2, 113 Tl-ofe, | KOHTPOTBHAA
11.4,11.5, 11.6 TT-o/c, 11.7 pabora
P 12, Tems 12.1, 122, 12.3, 12.4 Beimonserne
P 13, Temsr 13.1, 13.2, 13.3, 13.4, SK3aMCHAIIMOHHBIX
13.5 IT-o/c, 13.6 3aJlaHuH
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 03. [IlnmanupoBare wu |P1,Temal.l,1.2,1.31I-0/c,1.4,1.5, | TectrupoBanue
peanu3oBbBaTh coOcTBeHHOE | 1.6 YcTHEII onpoc
po¢eCCHOHAIBHOE u | P2, Tempr2.1,2.2,2.3,2.4,2.511-0/C, | Maremaruueckuii
JUYHOCTHOE PA3BUTHE. 2.6
P 3, Temst 3.1, 3.2, 3.3 T-o/c, 3.4 AHICTAHT
P4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, | HwmBAIyaIbHAS
4.71I-0/c, 4.8,4.9,4.10, 4.11 CaMOCTOATEJIbHAA
P 5, Temsr 5.1, 5.2 paborta
[IpencraBnenue
pe3yIIbTaTOB
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P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-0/c, 6.8, 6.9, 6.10 IT-o/C,
6.11

HPaKTHYECKUX
pabot
3aiuTa TBOPUYECKUX

P7,Temn1 7.1,7.2,7.3,74,7.5, pabor
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, SamTa
;E, 7.12,7.13,7.14,7.15, 7.16, HH MBI Ty AITbHBIX
P8 Temsi8.1,82,83,84,85,86 | (})IeTI;Tc;BLHaﬂ
P9, Tems 9.1,9.2,9.3,9.49.5
P 10, Temst 10.1,10.2, 103, 104 | Paoora
P11, Temer 11.1,11.2, 11.3 [l-o/c, | Dhinomenue
11.4,11.5,11.6 II-o/c, 11.7 IK3AMCHATIOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3anaHui
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 I1-o/c, 14.6
OK 04. PaGorarts B|P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
KOJUICKTUBE M KoMmaHje, | 1.6 YCTHBII onpoc
3¢ pexTUBHO P2, Temp1 2.1,2.2,2.3,2.4,2.511-0/¢, | Maremarnueckuii
B3aMMO/ICHCTBOBATh c|26
KoJuleramu,  pykoBoacTtBoM, | P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 AICTanT
KITHEHTAMH. P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIBAMBALyaibHAs
4.711-o0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIbHAA
P 5, Temsr 5.1,5.2 pabora
P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, IIpencraBnenne
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3yIbTaToOB
6.11 IPAaKTHYECKUX
P7,Temn1 7.1,7.2,7.3,7.4,7.5, pabor
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 3ammTa TBOPUECKHIX
7.11,7.12,7.13, 7.14, 7.15, 7.16, padot
.17 3ammra
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 HH By aTbHBIX
P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temst 10.1, 102, 10.3,10.4 | [POSKIO®
P11, Tems 11.1, 112, 113 Tl-ofc, | KOHTPOIbHAA
11.4,11.5, 11.6 Tl-o/c, 11.7 pabora
P 12, Tems 12.1, 122, 12.3, 12.4 Binonnenne
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, SK3aMCHAIIMOHHBIX
13.5 TT-o/c, 13.6 3a/laHuH
P 14, Temur 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 05. Ocymectsmsars | P 1, Tema 1.1, 1.2, 1.3 [1-o0/c, 1.4, 1.5, | TectupoBanue
YCTHYIO ¥ NHCbMEHHyIo | 1.6 Y eTHEII onpoc
KOMMYHHUKAITHIO Ha | P2, Temp 2.1,2.2,2.3,2.4,2.5T1-0/¢, | Marematuueckuii
TOCYJapCTBEHHOM  si3blke ¢ | 2.6
yaeTOM ocoberrocteit | P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 FHICTATT

CONMAJIBHOTO W KYJIBTYPHOI'O
KOHTCKCTA.

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
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P 5, Temnr 5.1,5.2 NupuBunyanbHas
P1,Temal.1,1.2,1.31I-0/c,1.4,1.5, | camocrosiTenbHas
1.6 paborta
g é, Tems1 2.1,2.2,2.3,2.4,2.511-o/c, Tpesicrasenue
P 3, Temst 3.1, 3.2, 3.3 [-0/c, 3.4 PE3YJIbTATOR
P 4, Tems1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | PaKTHUCCKUX
4.7TI-o/c, 4.8, 4.9, 4.10, 4.11 pabor
P 5, Temnr 5.1,5.2 3anmTa TBOPYECKHUX
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, pabor
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 3amura
6.11 WHIABUIYAIBHBIX
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5, HpgéKﬂiZ
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, KoHTposbHAs
;.1%,7.12,7.13,7.14,7.15,7.16, paGora
PS. Tembi 8.1, 8.2, 8.3, 8.4,8.5,8.6 | oiomHene
P9, Temp1 9.1,9.2,9.3,9.4,9.5 R —
P 10, Temsr 10.1, 10.2, 10.3, 10.4 sajaru
P11, Temsr 11.1, 11.2, 11.3 IT-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,
13.5 I1-o/c, 13.6
P 14, Temsur 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.495
P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3
P 13, Temsr 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
OK 06. ITposiBnsate | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanwue
IpaX<TaHCKO-TIaTpUOTHUYECKyI0 | 1.6 YCTHBII onpoc
MO3UIMIO, JIeMOHCTpupoBath | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, MaTeMaTHaecKuii
OCO3HaHHOE  moBefenne Ha | 6.6,6.7 11-0/C, 6.8, 6.9, 6.10 [l-o/c, | oo
OCHOBE TPaIUIMOHHBIX | 6.11
OGIIEHEOBEYECKHX P 7, Temsi 7.1,7.2,7.3, 7.4, 7.5, MrauBiyatsHas
HEHHOCTEH, 7.6,7.7 [1-0/¢,7.8,7.9, 7.10 Tl-o/e, | o woCTOATCHbHA
7.11,7.12,7.13, 7.14, 7.15, 7.16, pabora
717 [IpencraBnenue
P8, Tems 8.1,8.2, 8.3, 8.4,8.5,8.6 | PE3YIbTaToOB
MPAKTHYECKUX
pabort

3ammuTa TBOPYECKUX
pabot
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3ammmra

WHNBUIYaJIbHBIX
MIPOCKTOB
Kontposbnas
paborta
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJaHUN
OK 07 CopneiicTBOBaThH P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectrupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 YcrHbIi onpoc
CpeJibl, PECYPCOCOEPEKECHHIO, g % Temp12.1,2.2,2.3,2.4,2.511-0/¢, | \aremarnueckuii
3(1)(beKTHBuHo JIeHCTBOBATH B P 3, Tembr 3.1, 3.2, 3.3 Tl-o/c, 3.4 JUKTaHT
Ype3BbIYAIHBIX CUTYAIIHSIX. P4 Tembi4.1,42, 43,44, 45,46, WuauBuayanbHas
4.711-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATC/IbHAA
P 5, Temsi 5.1, 5.2 pabora
P 6, Temr1 6.1, 6.2, 6.3,6.4, 6.5, IIpencraBnenne
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3yIbTaToOB
6.11 IIPaKTUYECKUX
P7, Temu1 7.1,7.2,7.3,74,7.5, pa6ot

7.6, 7.7 T1-0/c,7.8,7.9, 7.10 T-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,

3aiuTa TBOPUECKUX

pabor
.17 3amuTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 T —_—
P9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temst 10.1, 102, 10.3,10.4 | [POSKIOP
P11, Temsr 1.1, 11.2, 113 T-ofc, | NOHTPOIBHAA
11.4,11.5, 11.6 T-o/c, 11.7 pabora
P 12, Tems 12.1, 122, 12.3, 12.4 Beimonserne
P 13, Temm 13.1, 13.2, 13.3, 13 .4, SK3aMCHAIIMOHHBIX
13.5 TT-o/c, 13.6 3a/laHuH
OK 08 Hcnons30Bath P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 TectupoBanue
cpeacTBa GU3NYECKOMH P 4, Tembr 4.1,4.2,4.3, 4.4, 4.5, 4.6, | Vcruslii onpoc
KYJbTYpPBI 1JI1 COXPAHEHUS U 4.71l-0/c, 4.8,4.9,4.10,4.11 MaremaTuuecKuit
YKpEIUICHUS 3I0pPOBbS B P3, Temnr 3.1, 5.2 JUKTaHT
P1,Temal.1,1.2, 1.3 I1-0/c, 1.4, 1.5,
mporecce 16 NuauBunyanbHas
HpO(beCCI/IOHaHI)HOI\/'I P2. Tembr 2.1.2.2.2.3.2.4.2.5 I-o/c CaMOCTOATCIIbHaA
NEeSATETbHOCTH 1 2.6, T ’ paborta
NoJAepKaHU P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4 [IpencraBnenue
HCO6XO,Z[I/IMOFO ypOBHSI P 4, TeMBI 41, 42, 43, 44, 45, 46, pe3y_]'[BTaTOB
dusnUECKOil 4.711-0/c,4.8,4.9,4.10,4.11 NPaKTHYECKNX
P 5, Temrr 5.1, 5.2
IIOJATOTOBJIICHHOCTH. pabor
KoHnTponbsHas
pabota
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Brinmonaenue

9K3aMEHAIIMOHHBIX
3aJaHui
OK 09 HUcnone3oBars P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | TectupoBanue
nH(pOpMaIMOHHBIE 16 VYcrHblii onpoc
TEXHOJIOTHH B 12) é’ Tembr2.1,2.2,2.3,2.4,2.5TI-0/¢, | Maremaruueckuit
MpoeccHonaLHOif P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTATT
ACATCITLHOCTH. P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIBAMBALyaIbHAs
4.71I-0/c, 4.8,4.9,4.10, 4.11 CaMOCTOATEJIbHAA
P 5, Tems1 5.1, 5.2 pabora
P 6, Temrl 6.1, 6.2,6.3,6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3yJIbTaTOB
6.11 NPAKTHYECKHX
P7,Temb1 7.1,7.2,7.3,74,7.5, pabot
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, KoHTposbHas
7.11,7.12,7.13,7.14,7.15, 7.16, paGora
r.17 Bremonuenue
9K3aMEHAIMOHHBIX
3aJaHui
OK 10. [Tons3oBatbes | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
npodecCuoHAIbHON 1.6 YeTHBIIT ompoc
JOKYMEHTAITUEH Ha | P2, Temn 2.1,2.2,2.3,2.4,2.5T1-0/¢, | MaremaTmaeckuii
roCy/1apCTBEHHOM ul|26
WHOCTPAHHOM SI3BIKAX. P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 JUKTAHT
P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, | VIBAMBAIyalbHAs
4.71II-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATEIbHAA
P 5, Temsr 5.1,5.2 paborta
P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, pE3yNbTaTOB
6.11 IPaKTHYECKUX
P7, Temn1 7.1,7.2,7.3,74,7.5, pabor
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 3almTa TBOPYECKHX
7.11,7.12,7.13,7.14,7.15, 7.16, pador
.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
WHIUBUIYaTbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 102, 10.3,10.4 | [POCKTO®
P11, Temsi 1.1, 11.2, 113 Tl-o/c, | NOHTPOIBHAA
11.4,11.5, 11.6 T-o/c, 11.7 pabora
P 12, Tems 12.1, 12.2,12.3, 12.4 Beimonnerne
9K3aMEHAIIMOHHBIX
3aJJlaHuN
OK 11. [TImanuposars | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, TectupoBanue
MPEIPUHAUMATEIBCKYIO 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, YCTHBIH ompoc
ACATCTBHOCTD Bl 6.11 MareMaTH9eCcKui
npodeccruonanbHoOM chepe.
JIAKTAHT
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P7, Temr 7.1,7.2,7.3,7.4,7.5, NunuBuayanbHas
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, CaMOCTOSITEIbHAS
7.11,7.12,7.13, 7.14, 7.15, 7.16, pabota
.17 IIpencrasnenue
P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 PE3yIBTATOR
P9, Tems 9.1,9.2,9.3,9.49.5 MPAKTHUECKIX
P 10, Temnr 10.1, 10.2, 10.3, 10.4 paGoT
P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3amuTa TBOPUECKHX
11.4,11.5,11.6 IT-o/c, 11.7
P12, Temnt 121,122,123, 12.4 | Pa0°T
3amura
WHIUBUIYaIbHBIX
MIPOEKTOB
KonTtponbHas
paborta
Brimonnenue
9K3aMeHAIMOHHBIX
3aJIaHUN
IIK  2.3. PazpabareiBate | P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, TectupoBanue
OU3allH-MakeT Ha  OCHOBE | 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, VeTHbIi onpoc
TEXHUYECKOIO 3aaHHUsl. 6.11 MaTeMaTHaecKuii
P7,Temer 7.1,7.2,7.3,7.4,7.5, JTUKTAHT
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, VHauBH Yy bHAS
7.11,7.12,7.13, 7.14, 7.15, 7.16, CAMOCTOSTETEHAS
.17 pabora
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 TpecTaprenue
P9, Temr1 9.1,9.2,9.3,9.49.5
P 10, Temst 10.1, 10.2, 10.3, 10.4 | PESYIPTATOB
P11, Tems 11.1,11.2, 11.3 M-o/c, | "PaKTHicciux
11.4,11.5, 11.6 Il-o/c, 11.7 pabot
P12, Temsr 12.1,12.2,12.3, 12.4 3anuTa TBOPUECKHX
pabor
3ammra
WH/IUBUIYaTbHBIX
MPOEKTOB
Kontponbhas
paborta
Brmonaenne
9K3aMEHAIMOHHBIX
3aJaHuM
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