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1. O0mas xapaKkrepucTUKa NPUMEpPHOii padoueil mporpamMMel
001eo0pa3oBaTe/IbHOM JUCHUILIMHbI«VaTeMaTHKa)

1.1. MecTO AUCHUIUIMHBI B CTPYKTYpe mpodeccuoHaILHON 00pa3oBaTebHOIM
nporpammsbl CIIO:

Pabouas mporpamma y4eOHOW MUCIMIUIMHEI SBISETCS YaCThIO MPOTPAMMBI MOATOTOBKU
CIIELIMAIUCTOB CpeHero 3BeHa 1o cnenuanbHoctu CIIO:

21.02.01 Pa3padoTka M 3KcILUTyaTalus He(PTAHBIX U Fa30BbIX MECTOPOKAEHHUIA

BXOJISIIIIAX B COCTAB YKPYITHEHHOH TPYMIIBI CIICIUATLHOCTEH
21.00.00 ITpukiagHas reojorusi, TOpHOE J1e710, He(Tera3oBoe JIEJI0 U T'e01e3Hsl.

Pabouas nporpamMmma yueOHOM NTUCHUILTUHBI MOXKET OBITh MCIOJIB30BaHA MPENOIaBaTEeIIIMU
CIIO pna ocymiecTBICHHUS MOATOTOBKU CHEIMAIMCTOB CPEIHEr0 3BeHa TEXHUYECKOTO
npodus.

1.2. He.]'ll/l ! IVIAHUPYEMbBIC PE3YJIbTAaThl 0CBOCHUA NUCHUIIJIUHBI:

1.2.1. Heanb AucUMIIAHBI

Conepxanve mporpaMMbl 001Ie00pa30BaTEILHON JTUCHUIUIMHBL «MaTeMaTuka»
HaIpaBJICHO Ha JJOCTUKEHUE PE3YJbTATOB €€ U3yUYCHHUSI B COOTBETCTBUU C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom npodeccuonanbaoi HanpasieHHocT OI'OC CIIO.

1.2.2. IlnaHupyemblie pe3y/bTaThl OCBOEHHSI 0011€00pa30BaTEILHOM TUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHOBe ®T'OC COO

1.2.2.1.B pe3ynbTaTe U3y4eHUs: MAaTEMaTHUKX Ha YPOBHE CPEHETO OOIIETO 00pa3oBaHus y
obOyuatomierocs OyayT copMUPOBaHBI CIICIYIOMINE JUYHOCTHBIE Pe3yJabTaThl:

1) rpaxxaaHCKOr0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULUM OOYYArOUIErocsi KaK aKTUBHOTO M
OTBETCTBEHHOI'O 4YJIeHa POCCUUCKOTO OOIIEeCTBa, MPEJACTABICHUE O MaTeMAaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHHH, MPOLEAYP TPaxdaHCKOTO
oOmectBa  (BbIOOpBI, ONPOCBI W JPYroe), yMEHUE  B3aUMOJECHUCTBOBATH C
COIIMAJIbHBIMUMHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKIIUSIMU U HA3HAUYCHHUEM;

2) MaTpUOTHYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh POCCHUICKON TpaKIaHCKOW WACHTHYHOCTH, YBAXKEHUS K
MNpOILIOMY M HACTOSIIEMY POCCHUICKOW MATEMAaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTH)KCHUAM POCCHMCKUX MATEMATUKOB M POCCUMCKOM MAaTEMATHYECKOM IIKOJIBL,
WCITIOJIb30BAHUE ITUX JOCTIKCHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPaBCTBEHHOTO BOCIIUTAHMUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM POCCHICKOTO Hapoja, CHOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, OTUYECKOTO TMOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTIDKCHUN HAyKW U JICSITEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
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BKJIaJIa B IOCTPOEHNE YCTOMYMBOTO OYIyIIETo;

4) 3CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAas ACTETUKY MaTEeMaTHUYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELIEHUH, paCCyKIECHUH, BOCIPUUMYHUBOCTH K
MaTEMaTUYECKUM aCTIeKTaM Pa3INYHbIX BUJAOB UCKYCCTBA;

5) ¢usnyeckoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMEHHUS MPUMEHSAThH MaTEMaTUYECKUE 3HAHUS B HWHTEpecax
3I0pPOBOTO U O€30macHOTO 00pasa KW3HHU, OTBETCTBEHHOE OTHOIIICHHUE K CBOEMY 3/I0POBBIO
(3mopoBoe TMTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATAA W OTIbIXa, peryJspHas
bu3ndecKass akTUBHOCTH), (DU3NIECKOE COBEPIIICHCTBOBAHUE TPH 3aHITHIX CIOPTHUBHO -
037I0POBUTEIHHON JIEATEILHOCTBIO;

6) TpPyIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYAOJIOOWS, MHTEPEC K Pa3IUIHBIM
chepam mpodeccHOHATbHON NEATENbHOCTH, CBS3aHHBIM C MaTreMaThukol u eé
NPWIOKEHUSIMHA, yYMEHHUE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u
peann30oBbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIaHBI, TOTOBHOCTb U CIOCOOHOCTh K
MaTEeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAHHMIO HA MPOTSIKEHUU BCEU KU3HH,
TOTOBHOCTh K AKTHBHOMY YYacCTHIO B PEIICHUU MPAKTHUYECKUX 3aJlad MaTeMaTH4eCKOU
HaIpaBJICHHOCTH;

7) DKOJIOTMYECKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh IKOJOTHYECKON KYJIbTYphI, IOHUMAHWE BIHSHUS COIHATBHO-
PKOHOMHYECKHX TPOIECCOB Ha COCTOSHUE MPUPOTHON M COIMAIBHOU CPEJIbl, OCO3HAHUE
IIO0ANBHOTO  XapakTepa JKOJIOTHYECKUX TMpoOJieM, OpHUEHTalus Ha MPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWW IS pEIICHHWs 3adad B OOJacTH OKpY)KArOIIEH Cpeisl,
IJTAHUPOBAHHUE TTOCTYIKOB M OIEHKH WX BO3MOJKHBIX ITOCJICACTBHM JJIT OKPYIKAIOIIEH
Cpenpbl;

8) IEHHOCTH HayYHOTO IMO3HAHMUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pPa3BUTHSI HayKU M OOIECTBEHHOW MPAKTHUKU, MOHMMAHHE MATEMaTHYECKON HayKHh Kak
chephl 4eI0BEUECKOM JeATEIbHOCTH, TANOB €€ Pa3BUTUS M 3HAYMMOCTH JJISl pPa3BUTHUSA
[IMBUJIM3AIINK, OBJIQJICHHE SI3bIKOM MaTeMaTUKU W MaTEMaTHYECKON KYyJIbTYpOul Kak
CpPEICTBOM  TO3HAHMS ~ MHpPA, TOTOBHOCTh  OCYHIICCTBJISITh ~ NPOEKTHYIO |
UCCJIEIOBATENBCKYIO IEITEIbHOCTh MHANBUIYATBHO U B TPYTIIIE.
B pesynapTaTe W3ydeHUss MaTeMAaTHKH Ha YpPOBHE CpEIHETro oO0Imero oOpa3oBaHUS Y
obOyuaromierocs OyayT chopMupoBaHbl TMO3HABATEIbHBIE YHUBEpPCAJIbHBIC Yy4ueOHBIE
JEHUCTBUS, KOMMYHHKATUBHBIC YHHBEPCAJIbHBIC YyYeOHBIC JCHCTBHUSA, PETYIATUBHBIC
YHUBEpCaIbHBIC yIeOHBIC ICHCTBYS, COBMECTHAS JICSITCIILHOCTD.

Y oOyuaromerocs OyayT cpopMHUpOBaHBI CleayrolMe O0a30BbIe JIOTHYECKHE
JEHUCTBUS KaK YacTh MO3HABATEIbHBIX YHHBEPCAIBHBIX YUYEOHBIX ACHCTBUM: BBISABIATH H
XapaKTEepPU30BaTh CYIIECTBEHHBIE TPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, TOHSITH,
OTHOIIEHUN MEXIY MOHATUSAMHU, (HOPMYITUPOBATH ONPEACIICHUS TMOHATUN, YCTAHABINBATH
CYIIIECTBEHHBIM TpPHU3HAK KiIacCU(pUKAIMKU, OCHOBAHUS MJisi OOOOIIECHHUS U CpaBHEHUS,
COTIOCTABIIATh CBOM CYXJEHHUS C CYXKJICHHUSIMH JPYTHMX YYaCTHUKOB JIMAJIOTa,
0OHapyKMBaTh Pa3IU4He M CXOJICTBO TMO3UIIUHA, B KOPPEKTHOU (opme (opMyIHpoBaTh
pa3HOTJIacusl, CBOU BO3PAXKEHUS;



MPEACTABIATh PE3yJbTaThl PEIICHUS 3a7a4d, SKCIEPUMEHTa, WCCICIOBAHNUS,
MIPOEKTa, CAMOCTOATEIBLHO BEIOMPATh (hOpMAT BBICTYIUJICHUS C YUETOM 3aJ]1ad MPEe3eHTaAlUU
¥ 0COOEHHOCTEH ayJUTOpHUHU.

Y oOyuaromerocss OyayT c@oOpMHUpOBaHbI yMEHHUS CaMOOPTraHM3allMd Kak YacTb
PEryJSITUBHBIX YHUBEPCATBHBIX YUEOHBIX JIEHCTBHIA:

COCTaBJISITh IUIAH, AJITOPUTM pEIICHUS 3aJadyd, BBIOMpPATh CIOCOO PEIICHHS C
y4€TOM HMEIONINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIUH.

Y oOyuaromerocs OyayT cQoOpMHUpPOBaHBI yMEHUS CaMOKOHTPOJS KaK dYacTh
PETYISATUBHBIX YHUBEPCATBHBIX YUSOHBIX JCHCTBUM:

BJIa/IeTh HaBBIKAMH I[O3HABATEIbHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEHUCTBUM M MBICIUTENBHBIX TMPOILIECCOB, HMX pPE3yJIbTaToOB, BIAJETh CIIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJS Tpollecca W pe3yjbTaTa pEIIeHHs MaTeMaTHUeCKON
3a/1a4u;

OPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TIPH PEIICHUU 3ajayH,
BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE peE3yJibTaTa 1€MW U YCJIOBHUSM, OOBACHATH NPUYUHBI
JOCTHKEHUSI I HEJOCTHXKEHUS Pe3yJIbTaTOB JESATEIBbHOCTU, HAXOIUTh OMIMOKY, aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

VY obyuaronierocst OyayT chopMUpPOBaHbI YMEHUSI COBMECTHOM JESATEILHOCTH:

MOHUMATh W MCIIOJIh30BaTh MPEUMYIIICCTBA KOMAHIHONW W WHIUBUIYaIbHOW paOOTHI
IIPY peIIeHNH yIeOHBIX 3a7a4, MPUHUMATH 11e71h COBMECTHOM JESITEIIBHOCTH, TUTAHUPOBATH
OpraHu3alMI0 COBMECTHOM paloThl, pachpenensiTh BUIbI padOT, J1OrOBAPUBATHCS,
00CYXKJaTh MPOIECC U pe3ybTaT paboThl, 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax padoTel (00CykaeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOIHATH CBOIO YacTh PabOTHI U KOOPJAUHUPOBATH CBOU
JEUCTBUS C IPYTUMHU YJIEHAMU KOMaHJbl, OIEHWBATh KaueCTBO CBOETO BKJIAJia B OOIIMIA
MPOJYKT IO KPUTEPHUAM, CHOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.
1.2.2.2. llpeaMeTHbIe pe3yabTaTbl OCBOCHHUS MPOTpaMMBbI 110 MaTEMaTUKE Ha 0a30BOM
YpPOBHE Ha YPOBHE CPEIHETO 00IIero oopa3oBaHMs MPEACTABICHBI IO TOJlaM OOyYCHHS B
paMKax OTIEIbHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOIIMX pasliefiaX MporpamMMbl IO
MaTeMaTHKe.

[IpenMeTHbIe pe3ynbTaThl MO OTACIBHBIM TeMaM ydeOHOro Kypca «Anrebpa W Hadaja
MatemaTudeckoro ananuza». K konity 10 kimacca o0ydaroniuiicss Hay4uTCst:
Yucsia v BBIYUCICHUSA:

OTIEpUPOBATh MOHATUSAMU: PAIIMOHAIBHOE B ICHCTBUTEIIBHOE YUCII0, OOBIKHOBECHHAS
U ICCSATUYHAS TPOOb, TPOIICHTHI;

BEITIOJTHATh apU(PMETHICCKHE OIepallii ¢ PAIMOHATBLHBIMU U JICHCTBUTCIIBHBIMU
YHUCJIaMU;

BBITIOJIHATH MPUOJIMKEHHBIC BBIYUCIICHHUSI, UCTIONIB3Ysl TIPAaBUJIa OKPYTJICHHUS, JEIaTh
MPUKUJIKY U OLICHKY pe3yibTaTa BRIUNCICHUN;

OTIepUpOBaTh TOHITHSAMU: CTEMEHb C IEJbIM TOKa3arejeM, CTaHmapTHas (opma
3aMUCH  JIEUCTBUTENHLHOTO YHWCIA, KOpPEHb HaTypajdbHOW CTEMEHW, WCIOIb30BaTh
MOAXOMSIIYI0 (POPMY 3aMUCH JIEWCTBUTEIBHBIX YUCEN ISl pEIeHUs MPAKTUYECKUX 3a1ad
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Y TIPEJICTABJICHUS JAHHBIX;

OIIEpUPOBAaTh IOHATHUAMM: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO YIJIA,
UCIOJIB30BaTh 3alUCh IPOU3BOJBHOIO yria 4Yepe3 O0OpaTHbIE TPUTOHOMETPUUECKHUE
byHKIUY.

YpaBHEeHHS U HEPABEHCTBA!

OIIEpUPOBAaTh IOHATHSAMHU: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMOHAIBHOE, WPPALMOHAIIBHOE YPAaBHEHWE, HEPABEHCTBO, TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BBIIIOJIHATh NPE0OpPA30BAHMSI TPUTOHOMETPUYECKHMX BBIPAKEHUHW U  pElIaTh
TPUTOHOMETPUYECKUE YPABHEHHS;

BBIIIOJIHATh ~MPEe0Opa3oBaHUsl ULENbIX, PpAalHOHAIBHBIX W  HPPALMOHAIBHBIX
BBIDAKEHUI M pelaTh OCHOBHBIE THIIBI LENbIX, PAlMOHAIBHBIX W HPPALHOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

IPUMEHATh YPABHEHUS W HEPABEHCTBA JUI PEUICHUS MAaTeMaTHYECKHX 3ajad U
3aJ1a4 U3 pa3Iu4HbIX 00JaCTeN HayKu U peanbHOM KU3HH;

MOJIEJIMPOBATh PEAJbHBIE CUTYAllMM HA SI3bIKE aireOpbl, COCTAaBISITh BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA IO YCIIOBHUIO 3a/1ayd, HCCIEAOBATH ITOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKUMH U TPAPUKH:

ONEpPUPOBATh MOHATUAMU: (PYHKIMs, CIOCOObI 3afaHus (QYHKIHUH, 00JIaCTh
OnpeaereH!s 1 MHOXKECTBO 3HAYeHUN (PyHKUUHU, rpaduK (QYHKIUH, B3aUMHO OOpaTHbIE
byHKINY;

ONEpUPOBAaTh MOHATUSAMU: YETHOCTh M HEYETHOCTh (PYHKUUHU, HYJIH (PYHKUIHUH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA,

UCIIOJIb30BaTh Tpaduku GyHKUUN ISl pelICHUs] ypaBHEHU;

CTPOMTh W 4YHUTaTh TpauKy JIUHEHHOW (PYHKUMH, KBagpaTUUYHOM (YHKIHH,
CTENEHHON (YHKIIMH C LEJIbIM MOKa3aTeNIeM;

UCIOJIb30BaTh rpapuKu (PYHKIMHM AJi1 UCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEN
OpU pEIIeHUH 3aJad U3 JIPYruX y4eOHBIX NPEIMETOB U PEabHOM >KU3HHU, BbIpa)kaTb
(dopMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMHU.

Havana MmareMaTH4eCKOI0 aHAJIN3A:

OIEpUPOBAaTh MOHATHIMMU: MOCJIEI0BATEIBHOCTD, apudMeTndecKas
Y TEOMETPUYECKasl IPOTrPECCHUH;

OIEepUPOBATh MOHATHIMU: OECKOHEYHO yOBIBAIOIIAsl TEOMETPUYECKAs MPOrpeccus,
cymMma 0€CKOHEYHO yObIBalOIIel FreOMETPUUYECKON TPOrPECCUH; 3a1aBaTh
MOCJIEIOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA MOCIEAOBATENILHOCTEH W MPOTPEcCUil JUIsl pelIeHus
peanbHBIX 33]1a4 MPUKIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA:

OIEpUPOBATh NOHATHSIMU: MHOKECTBO, ONIEPALIMH HAJl MHO>KECTBAMU; UCITOJIH30BATh
TEOPETUKO-MHOXECTBEHHBII anmnapar JJIsl ONMCAHMS PEaJIbHBIX TPOLIECCOB U SBJICHUM,
IIPU PeIlIeHUH 3a7a4 U3 JPYTUxX y4eOHbIX PEIMETOB;

OIepUPOBATh MOHATHUIMU: ONPEIEICHUE, TEOPEMA, CIEACTBUE, T0KA3ATEIBCTBO.
[IpenMeTHbIe pe3ynbTaThl MO OTACIBHBIM TeMaM yuyeOHOro Kypca «Anrebpa u Haudaja
MaTemaTnueckoro ananuza». K koniy 11 knacca oOydaromuiics HayquTCs:



Yucia ¥ BIYMCICHUSA:

OIEpUPOBATh IMOHATUSAMU: HATYpPaJIbHOE, LIEJIOE€ YMCIIO, MCIOJIB30BaTh IMPU3HAKU
JEINUMOCTH LEIBbIX YHUCEN, Pa3jI0KCHHE YUCIa Ha MPOCThIE MHOXHUTEIM IS PEIICHHUS
3azay;

OIIEpUPOBATh MOHATHEM: CTEIIEHb C PAlMOHAIBHBIM ITI0KA3aTEJIEM; OIIEPUPOBATH
HNOHATUAMU: JIorapu(m ymcia, 1eCATUYHbIE U HATYpaJIbHbIE JOrapu(MBbI.

YpaBHEeHHS U HEPABEHCTBA!

NPUMEHATH CBOMCTBA CTENEHH ISl MPeoOpa30BaHMs BBIPAKEHUM, OMEpUPOBATH
NMOHATHSMU: TIOKA3aTeIbHOE YPABHEHHE UM HEPABEHCTBO, pEIIAaTh OCHOBHBIE THIIBI
IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB;

BBIIIOJIHATH NMPE0Opa30BaHMs BbIPAKEHUM, COJIEpKAIIMX JOrapu(pMbl, ONEPUPOBATH
NOHATUAMHU: Jorapu(PMHUUECKOe YpaBHEHHE W HEPaBEHCTBO, pEUIaTh OCHOBHBIC THIIBI
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

HaXOJUTh PELICHUS IIPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh IIOHATHUAMH: CHCTEMA JIMHEHWHBIX YPAaBHEHUW M €€ pelieHue,
VICIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IIPAKTUYECKUX 3a/a4;

HaXOJUTh PELICHUS IMPOCTEUIIMX CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX
YPAaBHEHUU U HEPABEHCTB;

MOJIEJIMPOBATh PEAJIbHBIE CUTYallMM HA SI3bIKE aireOpbl, COCTAaBIISITh BBIPAKEHMUS,
YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI 110 YCIOBHUIO 3aJayd, MCCIIEN0BATh IOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAaHUEM anmapara ajareopsl.

DOyHkuuu ¥ rpapukm:

OIEepUpPOBATh MOHATUAMM: MEpUOANYECKas PYHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
(GyHKUMH, TOYKH IKCTpeMyMa (DYyHKIIMHU, HanOoJIbllIee U HAUMEHbIIee 3HAYeHUS! (PYHKIUU
Ha IPOMEKYTKE, UCIIOJIb30BaTh UX ISl KCCIIENOBAaHUS (DYHKIIMH, 3aJaHHON TpapuKOM;

OMEepUpOBaTh MOHATUSAMU: TpadUKK MMOKa3aTEIbHOM, Jorapu@mMuyeckol u
TPUTOHOMETPUUYECKUX (GYHKIUH, H300pakaTh HX HAa KOOPAMHATHOW IJIOCKOCTH U
VCIIOJIb30BATh JJIsl PELICHUS] YPAaBHEHUN U HEPABEHCTB;

M300pakaTh Ha KOOPJAWHATHOM IJIOCKOCTH TpaduKH JTUHEHHBIX YpaBHEHHH u
WCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPaBHCHUM;

UCIOJIB30BaTh rpa@UKu (PYHKIMH AJi1 UCCIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEN
U3 JPYTUX Y4eOHBIX JUCIMILUINH.

Hayajia MaTeMaTH4eCKOI0 aHAJIM3A:

ONEepUpOBaTh MOHATUSMHU: HeNpepbiBHAs (YHKLIMS, MpOU3BOAHAS (YHKLHUH,
UCII0JIb30BaTh TEOMETPUUECKUN U (PU3UUECKUIN CMBICI TPOU3BOAHOM ISl pELICHUS 3a]1ay;

HAaXOJIUTh MPOU3BOJIHBIE BJIEMEHTApPHBIX (DYHKIUH, BBIYUCISTH MPOU3BOIAHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH;

MCIIOJIb30BaTh MPOU3BOJAHYIO JUIsl MCCIEAOBaHMS (DYHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, TPUMEHSTH PE3YJIBTATHI UCCIIEIOBAHUS K TIOCTPOCHUIO Tpa(UKOB;

WCIIONB30BaTh NPOU3BOAHYIO JUISL HAXOXKACHUS HAWIIy4dlllero pEIICHHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a9aX;

OTNIEpUPOBATH MOHATHAMU: NEPBOOOPA3HAsI U MHTETPAJ, TOHUMATh T€OMETPUYECKUI
U QU3NYECKUI CMBICIT UHTErpasa,

HaXOAUTh MEPBOOOPA3HBIE JIEMEHTAPHBIX (QYHKIIUH, BBIYUCISATH HHTETPAI
o ¢popmynie Herotona-JIeliOnuna;



pemiarb MNPUKIAAHBIE 33Ja4d, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKOIO U
(U3MYECKOT0 XapaKkTepa, CPeACTBAMU MaTEMAaTUYECKOr0 aHaIN3a.

IIpenmeTHble pe3yabTaThl [0 OTACIBHBIM TeMaM yueOHoro kypca «l'eomerpusi». K
koHITy 10 kyacca 00yyarouIuiicst Hay4uTCs:

OIIEpUPOBATH MOHATUSAMU: TOUKA, IPSIMast, IIOCKOCTB;

OPUMEHATh AaKCHUOMBI CTEPEOMETPUM U CJEACTBUS W3 HHUX INPU PEIICHUU
reOMETPUUYECKUX 33/1a4;

ONEpUPOBaTh MNOHATHSAMU: MAPAIIIETBHOCTh M NEPHEHAUKYJISIPHOCTh MPSIMBIX U
TIOCKOCTEH;

KJIaccu(uIupoBaTh B3aMMHOE PacnoIOKEHUENPSIMBIX
Y TUIOCKOCTEN B MMPOCTPAHCTBE;

ONEpUpPOBaTh MOHATHUSAMM: JIBYIPAHHBIA YIOJ, TpaHU JBYIPAHHOIO yria, pedpo
JIBYIPAHHOTO YIJla, JMHEWHBIM yroj JIBYTPAaHHOIO yria, rpagycHas Mepa JIBYTPAaHHOIO
yria;

OIlEpUPOBaTh  IOHATHUSAMU:  MHOIOTPaHHHMK, BBIIYKIBIA W HEBBITYKJIBIA
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAaHHUK;

pacno3HaBaTb ~ OCHOBHBIE  BHJBl MHOTOI'PAaHHHKOB  (IMpaMuja, Ipu3Ma,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Kyo);

KJIaCCU(PUIIMPOBATh MHOTOTPAHHUKH, BBIOMpAas OCHOBaHUS i KiacCU(UKaLUU
(BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOIPAaHHUKHU, MPAaBUJIIbHbIE MHOTOTPAHHUKH, HpPSIMbIE U
HAKJIOHHBIE NIPU3MBbI, apAJIJICIICTIUIIE Ib);

ONEepUpPOBaTh MOHATHIMU: CEKYyIIas INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB;
OOBACHSTH MPUHLIUIIBI TOCTPOEHUS CEUEHH, UCTIONB3YSI METOJI CIEA0B; CTPOUThH CEUCHHSI
MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJIHSATH (BEIHOCHBIE) MIIOCKUE YEPTEKHU U3
PUCYHKOB IIPOCThIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

pemarh 3a7a4 Ha HaXO0K/JIEHUE T€OMETPUYECKUX BEJIIMYMH 10 00pa3iam
WIM  QJITOPUTMAaM, IPUMEHSS U3BECTHBIE AHAJIIMTUYECKUE METOABl IPU PELICHUN
CTAaHAAPTHBIX MAaTEeMAaTHUYECKUX 3aJa4 Ha BBIYMCIECHHE pACCTOSHUU MEXAY JBYyMS
TOYKaMH, OT TOYKH JI0 MPSAMOM, OT TOYKH 0 IJIOCKOCTH, MEXIY CKPEIINBAIOLIUMUCS
IPSIMBIMU;

pemars 3aa4y Ha HaXOK/JECHUE reOMETPUUECKUX BEJIMYMH 1O oOpa3uam
WIM  QJITOPUTMAaM, IPUMEHSS U3BECTHBIE AHAIIMTUYECKUE METOABl IPH PELICHUN
CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4 HA BBIYMCICHUE YIJIOB MEXKY CKPEIIUBAIOLIMMUCS
OPSIMBIMH, MKy MPSAMOMN U TUIOCKOCTBIO, MKy MIIOCKOCTSMM, IBYTPAHHBIX YIJIOB;

BBIYUCIIATh OOBEMBI M IUIOHIAAM TOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma,
nupamMpia) ¢ NpUMEHEHHEeM (OPMYJ, BBIYMCIATH COOTHOILICHHUS MEXAY IJIOIAIsIMU
MOBEPXHOCTEHN, 00BbEMaMU TOI0OHBIX MHOTOT'PAHHUKOB;

ONEepUpPOBaTh MOHSATUSMU: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP, OChb U IIOCKOCTbH
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CAMMETPUH (DUTYPHI;

U3BJIEKaTh,  NPeoOpa3oBbIBAT M UHTEPIPETUPOBATH  MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTYpax, TNPEJACTABICHHYI0 Ha YepTekax M
PUCYHKaX;

IPUMEHATh TeOMEeTpUYeckue (HaKTbl IS PELICHUs CTEPEOMETPUUYECKUX 3ajad,
IPEANOIAralouX HECKOJbKO LIArOB PEUIEHUs, €CJIM YCJIOBUS NPUMEHEHUS 3aJlaHbl B
sBHOU (popme;



OPUMEHSATh  MPOCTEWIIME  TPOrpaMMHBIE  CpPeACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

NPUBOAUTH TMPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAEC U KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTH MOJTYYEHHbIE 3HAHMS Ha MPAKTUKE: aHAJTM3UPOBATh peaibHbIe CUTYallUU
U TPUMEHSTh HW3Y4YEHHBIC TMOHSATUS B IMPOIECCe IMOUCKA PEIICHUS MaTeMaTUYeCKU
chopMyTupOBaHHOW MPOOJEMbI, MOJCIUPOBATh pEalbHbIE CUTyallUd Ha S3bIKEe
TE€OMETPHUH, HCCIEN0BATh IMOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPHUUECKUX
NOHATUNA W TEopeM, ammapara aireOphl, pemaTh MPaKTHUYECKHE 3aJayd, CBSI3aHHBIC C
HAXOXKJIEHUEM T€OMETPUICCKUX BEITUIHH.

IIpeaMeTHbIe pe3yJbTaThl 1O OTACIBHBIM TeMaMm ydeOHOro Kypca «['eomerpusi». K
koHIy 11 kiacca oOy4Jaroniuiicss Hay4YuTCS:

ONEpPUpPOBaTh  TMOHATUAMH: LUIUHAPUYECKAas  TOBEPXHOCTh,  OOpasyromue
MUJIMHAPUYECKON TOBEPXHOCTH, UMJIUHAP, KOHMYECKas MOBEPXHOCTh, 0Opasyroiue
KOHUYECKON OBEPXHOCTH, KOHYC, c(pepryeckasi HOBEPXHOCTb;

pacrno3HaBaTh Tejla BpalleHus ([IWIMHIP, KOHYC, cepa U 1map); OObICHATh
CIOCOOBI MOJTYYEHHUS TEJ BPAIICHUS; KIAaCCU(PUIIUPOBATh B3AUMHOE PACIOI0KEHHUE CPepbl
U TUTOCKOCTHU; ONIEPUPOBATH MOHSATUSMU: IAPOBOM CErMEHT, OCHOBAHHE CErMEHTA, BHICOTA
CerMeHTa, apoBO CJI0M, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOIO CJIOSI, IIAPOBOM
CEKTOp;

BBEIYHCIIATh OOBEMBI M TUIOIIAJM TOBEPXHOCTEH TEl BpaIlleHUS, TEOMETPUUECKHIX
T€J C IpUMEHEHUEM (HOpPMYII,

OTIepUpOBaTh TOHATHUSIMHU: MHOTOTPAaHHHUK, BIHCAHHBIA B Cepy M OINMCAHHBIN
0Ko0J10 cpepsl, cepa, BUCaHHAST B MHOTOTPAHHUK WJTU TEJIO BPAICHUS;

BBEIYHCIIATh COOTHONICHHS MEXAY TUIOMIQAsIMH TIOBEPXHOCTEH H oO0BEMaMu
IMOIO0OHBIX TEN;

n300pakaTh u3ydaeMbie GUTYPHI OT PYKH U C MPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIC) TIIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TN BPAIICHUS;

W3BJICKaTh,  HMHTEPIPETUPOBaTH U  MpeoOpa3oBbiBaTh  WMH(pOpMaIuioo 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEJICTABICHHYI0 Ha uYepTexax u
PUCYHKaX;

OTIepUPOBATh TIOHATHEM BEKTOP B MPOCTPAHCTRE;

BBITIOJTHATD JICHCTBHSI CIIOKCHHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpPA Ha YHUCII0, O0BSICHATH, KAKUMH CBOMCTBAMH OHH 00JIa[at0T; MPUMEHSTh TPABUIIO
napasuieNienunena;

OIepUPOBATh TIOHATHSIMH: JICKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJl MEXKAY BEKTOPaMH,
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIIAHAPHBIE BEKTOPHI;

HAaXOJIUTh CyMMYy BEKTOPOB U TMPOM3BEICHHWE BEKTOpAa HA YHUCIO, YTOJd MEXKIY
BEKTOpaMH, CKaJISipHOE MPOU3BEIECHUE, PACKIIAILIBATH BEKTOP MO JBYM HEKOJUTMHEAPHBIM
BEKTOpaM;

3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT; TPUMEHSTh
reoMeTpuyecKkne (PaKThl 7Sl PEMICHUS CTEPEOMETPUUECKIX 3a/1a4, MPE/IITOIaralomnux
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HECKOJIBKO IIaroB pelIeHHs], €CIH YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOH (opMe;

pelmarb NOpOCTEHIINE TEOMETPUYECKHME 3aJa4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLIEHWN M HAaXO0XJICHHUE
r€OMETPUYECKUX BEIMYUH MO 00pas3laM WK alropuTMam, MPUMEHSS U3BECTHBIE METObI
IIPU PEIICHUU CTaHJAPTHBIX MATEMAaTUYECKUX 3a]1a4;

MIPUMEHSITh npocTennme IpOrpaMMHBbIE CpeacTBa U ANEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

OPUBOJUTh NPHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE MU KHU3HHU,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

OPUMEHATh TNOJIyYCHHbIE 3HAHMS Ha NPAKTUKE: AHAIM3UPOBATH PEAIbHBIE CUTYALMH U
OPUMEHATh M3YYECHHbIE TOHATHS B IIPOLIECCE IIOMCKA pELIEHUsS MaTeMaTU4YeCKU
chopMynupoBaHHON TpoOJIEeMbl, MOJEIUPOBATh peajdbHbIE CUTyallud Ha S3bIKE
IE€OMETPUH, HUCCIEN0BATh ITOCTPOCHHBIE MOJEIN C HCIOJb30BAHMEM TI€OMETPUYECKUX
NOHATUA U TEopeM, ammapara anreOpbl, pelaTth MPaKTUYECKHE 3a7aud, CBS3aHHBIE C
HAXO0XKJCHUEMIE€OMETPUYECKNUX BEIUYHH.

IIpenmeTHble pe3yabTaThl [0 OTIAEIbHBIM TeMaM ydeOHoro kypca «BepostHocTh u
cratuctuka». K koHiy 10 kinacca oO0ydaromuiics Hay4nuTCs:

YUTATh U CTPOUTH TaOJIUIBI U TUATPAMMBIL;

ONEpPUPOBATh MOHATUSIMU: CpeIdHee apu(pMEeTHUecKoe, MeauaHa, HauOoJbllee,
HaMMEHbIIIee 3HAYEHUE, pa3Max MacCUBa YHCIIOBBIX JTAHHBIX;

OIEpUPOBATh MOHATUSMHU: CIIYHYailHBIM SKCIIEPUMEHT (OMBIT) U CIydailHOE COOBITHE,
AJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXOJA) CIy4allHOTO OMbITa, HAXOAUTh
BEPOSITHOCTH B ONBITAX C PABHOBO3MOXKHBIMU CIIyYalHBIMU COOBITUSIMH, HaXOIUTh U
CPaBHUBATH BEPOSTHOCTH COOBITHI B M3yUEHHBIX CIy4YalHbIX SKCIIEPUMEHTAX;

HaxoJuTh U (GOPMYJIHUPOBATH COOBITUS: TIEPECEUCHHE U OOBEAWHEHUE HTaHHBIX
COOBITUH, COOBITHE, MPOTUBOIIOJIOKHOE TAHHOMY COOBITHIO, MOJI30BATHCA JUarpaMMamu
Diinepa u GOPMYIION CIIOKEHUS BEPOSITHOCTEH MPH PEIICHUH 3a]1aY;

ONEpPUPOBaTh MOHATHUAMU: YCJIOBHas BEpPOSTHOCTh, HE3aBUCHMBIE COOBITHS,
HaXOJIUTh BEPOATHOCTH C I[IOMOIUBIO MpPaBWJIa YMHOXEHHUS, C IIOMOLIBIO JepeBa
CIIy4YalHOTO OTIBITA;

IPUMEHATh KOMOMHATOPHOE MPAaBUII0 YMHOXKEHUS NPU PELLICHUH 3a/1a4;
ONEPUPOBATH NOHATUAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUM,
yCcrex U HeyAaua, HaXOUTh BEPOSITHOCTH COOBITUI B CEPUU HE3aBUCUMBIX UCIIBITAHUNA J10
NEPBOTO yCIexa, HaXOUTh BEPOSITHOCTUA COOBITUI B cepuM UcTbITanuid bepHyu;

ONEepUpOBaTh MOHATUAMM: CIy4yaliHas BEIMYMHA, PACIPEICICHHE BEPOSITHOCTEM,
JIyarpaMMa pacrpeiesieHus.

IIpeamMeTHble pe3yJbTaThbl 10 OTACIBHBIM TeMaM y4eOHOro kypca «BepostHOCTh U
cratuctuka». K konmy 11 knacca oOydaromuiicss Hay4uTCs:

CPaBHUBATh BEPOSTHOCTH 3HAYCHUMN CIIYYalHOM BEJIWYMHBI IO PACIIPENCIICHUIO WIIN
C IOMOILBIO TUarpaMM;

OIEpUPOBATh MOHATHEM MAaTEMATHUYECKOTO OKUAAHUS, IPUBOINUTH TPUMEPBI, KaK
IPUMEHSETCS MaTEMAaTUYECKOE OKUIaHNE CIIyYalHOM BEIMYUHBI HAXOJUTh
MaTEMaTUYECKOE OKUIaHUE 10 TaHHOMY PaclpeAesICHUI0; UMETh IPEICTABIEHUE O
3aKOHE OOJIBIIMX YKCEN; UMETh MPEICTaBICHHE O HOPMAIBHOM PaCIpe/ICICHUH.
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1.2.2.3. MeranpeaMeTHble  pe3yJbTAaThl OCBOCHHUS MPOrPaMMbl CPEIHEro OOIIEero
0o0pa3oBaHUs JOJDKHBI  3aKJIQJbIBAET OCHOBY JUIsl YCIEIIHOTO OBJAJCHHUS 3aKOHAMH
¢u3uky, XuUMuM, OHWOJOTWH, TIOHMMAHHUS OCHOBHBIX TEHJCHIUNA OSKOHOMHUKU U
OOIIIeCTBEHHON JKU3HU, IO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX HU
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BATh WX B IOBCEIHEBHOW IKU3HHU.
OBnajneHue aOCTPaKTHBIMU U JIOTUYECKH CTPOTMMHU MAaTEMaTHUYECKUMH KOHCTPYKLHSIMHU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATH HICTUHHOCTh YTBEPKACHNUS,
UCIOJIb30BaTh 0000IIEHNEe 1 KOHKPETHU3AIIHNIO, a0CTparnpoBaHue U aHAIOTHIO, GOPMUPYET
KpeaTHBHOE W KPUTHYECKOE MbIIUIeHHEe. B  Xxone wu3ydyeHus anreOpsl W Hadaml
MaTeMaTUYeCKOTr0 aHaju3a Ha ypOBHE cpeaHero ooOuiero obpa3oBaHHs oOOyuarouiuecs
MOJTy4alOT HOBBIM OMBIT pPEHICHHUsS MPUKIATHBIX 3a/1ad, CaMOCTOSTEIBHOTO MOCTPOCHHUS
MaTEeMaTHYECKUX MOJIENEH pealbHbIX CUTYalluil 1 MHTEPIPETAI[NH MOTYYCHHBIX PEIICHUH,
3HAaKOMATCS C MPUMEpPaMH MaTeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpHpoJe, HayKe U B
UCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

2.2.2.4 O0mue u npogecCHOHATbHbIE KOMIIETCHINH

IInanupyemble pe3yJbTaThl 00yUYeHHs
O01mue KOMIEeTEeHITHH

O6ume’ I[I/ICIII/IHJII/IHaprIez
OK 01 Beibupats criocoOsI - TOTOBHOCTb K TpPYAY, OCO3HAHME[-BJIAJIETh METOAAMU
peleHus 3aaa4 [IEHHOCTH MacTepCTBa, TPY10JII00UE; T0Ka3aTeNIbCTB, AITOPUTMAMU
npodeccnoHanbHOMN - TOTOBHOCTbh K aKTHBHOH JESTEIbHOCTHU[PEILICHUS 3a/]a4; YMEHHE
NESATEIbHOCTH IPUMEHUTEIBHO  [TEXHOJOTUYECKON U couuanbHoMpopMynTupoBaTh
[K pa3IMYHbIM KOHTEKCTaM HAIIPaBJIEHHOCTH, CIIOCOOHOCTB|ONPEIENIEH S, AaKCHOMBI U
MHULMUPOBATh, IUIAHUPOBATH UTEOPEMBI, IPUMEHSATH UX,

CaMOCTOSITEJIbHO ~ BBIIIOJIHATH ~ TaKyHO[IPOBOAMTH JOKA3aTEIIbHbIE
eI TeNIbHOCTD; paccyKIeHHUs B XO/1€

- HHTEpeC K pas3auyHbIM  cdepamipelreHus 3aaay;
po(eCCHOHATIBHOM 1EATENbHOCTH, - YMETb OIIEPUPOBAThH
OBnanexue YHUBEPCATbHBIMUIOHATUSIMU: CTEIIEHb YHCIIa,
Y4eOHBIMU MI03HaBaTEJIbHBIMUPIOTapU (M dHcIa; yMEHHE
NENCTBUAMMU: BBITOJIHATH BBIYMCIICHHUE

a) Oa30BbIe JJOTMUECKUE JICHCTBUSA: 3HAYeHUH U TpeoOpa3oBaHUs
- CaMOCTOSATENIBHO (HOPMYIUPOBATh H[BBIPAKEHHI CO CTETICHSAMH U
AKTYyaJIU3HpPOBAThH npobaemy,morapupmamu,
paccMaTpUBaTh €€ BCECTOPOHHE; peoOpa3oBaHus ApoOHO-

- yCTaHaBIIUBATh CYILIECTBEHHBIHPAIIMOHAIBHBIX BHIPAKEHUM;

IMPHU3HAK UJIM OCHOBAHUWA IJId CPpaBHCHUA,[- YMETH OIICPUPOBATH

! YxasEBaoOTCH JMYHOCTHEIE M MeTalpeIMETHEE pPesyJbTaTe uz O®I'OC COO (B mnoclemHei:

penakuuu oT 12.08.2022) B oTrjarojibHOM dopme, dopMmMpyeMble ofueobpa30BaTelIbHOM
OV CLUIIJIMHOM

2,[[I/ICLU/IHJ'H/IHaprIe (npenMeTHme) pesyanaTm YKas3eBaKwTCA B COOTBETCTBUMM C MX IIOJIHBIM
nepeuHemM Bo ®I'OC COO (B mocsemHel pemakumm oT 12.08.2022
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KiaccupUKauu U 0000IICHHUS,

- OIpeneisaTb ILEeIu  JESITEIbHOCTH,
3ajlaBaTh IapaMeTpbl U KPUTEPUU HX
ITOCTUKECHMUS;
- BBUBJIATE  3aKOHOMEPHOCTH |
[IPOTUBOPEUUS] B  PacCMATPUBAEMBIX
SIBJICHUSX;

- BHOCHTb KOPPEKTHUBBI B JCSITCILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
[[eIsIM, OICHUBATh PUCKU MOCIEACTBHIA
esITeIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIUICHUE TP
PCIICHUH KHU3HCHHBIX MPOOJIeM

0) 6a3oBbIC HUCCIEN0BATEILCKIE]

MerCTBUA:
- BJIAJICTh HaBBbIKAMHU yueOHo-
MCCIEA0BATEIbCKOM M IPOEKTHOM]

NCATCIIBHOCTH, HABbBIKAMU pPa3pClICHUSA
rpooem;

BBIABJITE IIPUYUHHO-CIICACTBCHHBIC

CBSI3M W aKTyaJu3upoBaTh 3ajady,
BBIIBUIaTh TMIIOTE3y €€  peLIeHus,
HaXO/UTh apryMEeHTbI s
1TOKa3aTeNbCTBA CBOMX  YTBEPXKICHMI,
3ajaBaTh [apaMeTpbl U KpPUTEPUH
peleHus;

- AHAJIM3WPOBATH IIOJIYYCHHBIC B XOJC

[PCIICHUSA 3aga4uu PE3YIbTATHI,

IKPUTHYCCKHU OLICHUBATh HX]

IIOCTOBCPHOCTD, IMPOTrHO3UPOBATDH
IM3MCHCHUC B HOBLIX YCIIOBUAX;
YMCThH NEPCHOCUTDH 3HaHUA

IMO3HABATCIbHYIO MMPAKTUYCCKYHO

B
u
00J1aCTH KU3HEACITEILHOCTH,
- yMETh UHTErpUpPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTeill;

- BBIIBUTATh HOBBIC WJIECH, TpPEIIararh
OpUTHMHAJIbHBIE TIOJX0/IbI U PEIICHUS;

M CIIOCOOHOCTh HMX HCIIOJb30BaHUS B
MOo3HABaTEIbLHOMN COIMaIbLHON

IIPAKTUKC

u

MOHATUSIMH: pallMOHAJIbHBIE,
ppalnroHalbHbIE,
[10Ka3aTeIbHbIE, CTEIIEHHBIE,
norapupmMuIecKue,
TPUTOHOMETPUUYECKHE
YpaBHEHMsI U HEPAaBEHCTBA, UX
CHCTEMBI;

- YMETh OIIEPUPOBATH
MOHATUSAMU: (DYHKIIHS,
HernpepbIBHAS (QYHKINA,
[IPOM3BOIHAS,
repBooOpasHasi,
OIIpeIeJIEHHBIN HHTErpal;
YMETh HAXOJUTh
[IPOM3BO/IHBIE 3JIEMEHTAPHBIX
(yHKLINH, UCTIOIB3YS
CIIpaBOYHBIE MATEPUAIIBI,
1ICCIIEA0BATh B IPOCTEHIINX
ciydasx (QyHKIUU Ha
MOHOTOHHOCTbH, HAXOJIUTh
HanOOoJIbIINE U HAUMEHbIIINE
3Ha4YeHUs1 QYHKLIUN; CTPOUTH
rpadMKyu MHOTOYJICHOB C
MICTI0JIb30BaHUEM alapaTa
MaTeMaTHYeCKOro aHaJIN3a;
[PUMEHSTH TPOU3BOIHYIO
[IpY pelIeHNH 3a]1a4 Ha
TIBIDKEHUE, PEeIIaTh MPAKTHKO-
OpUEHTUPOBAHHBIE 33]]a4M Ha
HanOOoJIbIINE U HAUMEHbIIINE
3HAYEHUs, HA HAXOXKICHUE
[IyTH, CKOPOCTH U YCKOPEHUS;
- YMETh OIIEPUPOBATH
MOHATUSIMH: pallHOHATbHAS
(yHKIMS, TOKa3aTeabHas
(byHKIMS, cTeNeHHas
(byHKIUS, TorapupmMudeckas
b yHKIHS,
TPUTOHOMETPHUUYECKHE
¢dbyHK1IMH, 0OpaTHbIE
(yHKLINU; YMEHHE CTPOUTH
rpaduKy U3y4EeHHBIX

(b yHKIUH, UCIIOIB30BaTh
rpaduKy IpU U3y4YeHUU
[IPOLECCOB M 3aBUCUMOCTEM,
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[pU PELICHNH 33/1a4 U3
PYTruX yu4eOHbIX IPEIMETOB
1 3a71a4 U3 pPeaJbHOW KU3HU;
BbIpaXKaTh POpPMYyIaMu
3aBHCHUMOCTH MEXTY
BEJTMUUHAMU;

- YMETh pelIaTh TEKCTOBbIE
3a/1a4M pa3HbIX TUIOB (B TOM
Y1CIIe HA MPOLIEHTHI, IO U
4acTH, Ha JIBJKEHHE, padoTy,
CTOMMOCTH TOBapOB U yCIYT,
HAJIOT'H, 3aa4d U3 00JIaCTH
YIIpaBIEHUS JIMYHBIMU U
ceMeHHbIMU (DMHAHCAMH ),
COCTaBJISITh BBIPAKCHHUSI,
ypaBHEHHUS, HEPABEHCTBA U UX
CHCTEMBI TI0 YCIOBHUIO 3aJ1a4H,
icCIIe10BaTh MOJIy4EHHOE
[pEeIICHHE U OLICHUBATH
[PaBI0TI0I00HOCTD
[PE3YIbTATOB;

- YMETh ONEPUPOBATH
MOHATUSIMH: CPEIHEE
apudmeTnyeckoe, MearaHa,
HanOoJIbIIee M HAUMEHbIIIee
BHAYCHUs, pa3Max,
IucTiepcrs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO
Ha0Oopa; yMeTh U3BJICKATh,
MHTEPIPETHPOBATH
H(pOpMalHIo,
[pe/CTaBICHHYIO B TAOIUIaXx,
Ha [uarpaMMax, rpadukax,
OTPaXKarOIyI CBOKWCTBA
[PEaTbHBIX MPOIECCOB U
SIBIICHHIA; TIPEICTABIISITH
H(OpPMALIKIO C TOMOIIbIO
Ta0JINIl U IUArpaMM;
FiCClieIoBaTh CTaTUCTUYECKHE
ITaHHbIE, B TOM YHUCIIE C
pUMEHEHHEM TpapuuecKux
METOIOB M 2JIEKTPOHHBIX
CpPEICTB;

- YMETh OIIEPUPOBATH
[TOHSATUSMM: CIIY9alHBIA OIBIT,
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1 CIydaifHOE COOBITHE,
BEPOSITHOCTD CIIy4aiiHOTO
COOBITHSI; YMEHUE BBIYHCIIATD
BEPOATHOCTD C
MCII0JIb30BaHUEM
rpaduyecKux METO/I0B;
[IPUMEHSTH (POPMYJIbI
CJI0)KEHUS U YMHOKCHHUSI
BEPOATHOCTEM,
KOMOWHATOpHBIE (DAKTHI U
(OpMYIIBI IPU PEIICHUH
3a]1a4; OLIEHUBATh
BEPOSTHOCTH PEAIbHBIX
COOBITHIA; 3HAKOMCTBO CO
CJIy4aliHbIMH BETMYHMHAMU;
YMEHHE MPUBOIAUTH TPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJBIINX
ricesl B IPUPOIHBIX U
0OI1IECTBEHHBIX SBJICHUSX

- YMETb OIIEPUPOBATh
MOHATUSIMH: TOYKA, IIpsMas,
[JI0CKOCTh, POCTPAHCTBO,
IIBYTpaHHbIN YIOJI,
CKPEILMBAOIINECS TIPSIMbIE,
[apaJuIeIbHOCTD U
[epIeHIUKYJIIPHOCTD
[IPSIMBIX Y IJIOCKOCTEH, Yrol
MeX 1y IPSIMbIMH, YTOJ
MEXIy MPSIMON U
[JIOCKOCTBIO, YIOJ MEKIY
[JIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH J10 TUIOCKOCTH,
[PacCTOSIHUE MEKY MPSIMBIMH,
[pacCTOSIHUE MEXTY
[JI0CKOCTSIMU; YMEHHE
MICII0JIb30BATh IIPU PEILIEHUU
3ajad u3ydeHHbIe PaKThl U
TEOpEMBI IIJITaHUMETPUH;
YMEHHE OLIEHUBATh pPa3MephI
00BEKTOB OKPYXKAIOIIEro
MUpa;

- YMETh ONEPUPOBAThH
[MOHATUSIMH: MHOTOI'PaHHUK,
CeueHne MHOTOTPaHHHUKA,
KyO, mapasuIeNenuIe]I,
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pu3Ma, mupamua, Gurypa u
[MOBEPXHOCThH BPALICHHUS,
[MIHH]IP, KOHYC, TIap, cdepa,
ceueHHs (PUTYypbI BpalleHus,
[JIOCKOCTB, KacaroLasicsl
cepsl, UINHAPA, KOHYCa,
[1011a b TOBEPXHOCTH
[UpaMu/ibl, IPU3MBI, KOHYCAa,
[MUIMHApPA, 10 cepshl,
00beM Ky0a, MPsIMOYTOILHOTO
Mapajiesienumnesa,
TUpPaMUIbI, IPU3MBI,
[IMHApA, KOHYca, 11apa;
YMEHUe u300paxarb
MHOIOIpaHHUKH U
[TOBEPXHOCTHU BpPALIECHUS, UX
CEUCHHSI OT PYKH, C TOMOIIBIO
YEePTEIKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEJICTB;
YMEHHE paclO3HaBaTh
CUMMETPHUIO B IPOCTPAHCTRBE;
YMEHUE paclo3HaBaTh
[IpaBUIbHBIE MHOTOTPAHHUKHY;
- YMETh OIIEPUPOBATH
[MOHATUSIMU: IBUKEHUE B
[MPOCTPaHCTBE, MOJ00HbBIE
(urypsl B IpOCTPaHCTBE;
MCTIOJIH30BaTh OTHOIIICHNE
[JI0IaZe TOBEPXHOCTEN U
00BbEMOB MOI00HBIX UTYP
[IpU peLIeHUH 3a7ay;

- YMETh BBIYHCIIATD
reoOMEeTPHUECKUE BETUUUHBI
(nMHAa, yrou, TIoMmab,
00BEM, TUIONIAD
[TOBEPXHOCTH ), UCIIONIb3YS
M3y4eHHbIE POPMYJIBI U
METObI;

- YMETh OIEPUPOBATH
[IOHATUSMU: MIPSIMOYTOJIbHAS
crcTeMa KOOpAHMHAT,
KOOPJAWHATHI TOUYKH, BEKTOD,
KOOP/JIMHATHI BEKTOPA,
CKaJIIPHOE TPOU3BEICHHE,
YTOJI MEXKIY BEKTOPAMH,
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CyMMa BEKTOPOB,
[IPOM3BEICHNE BEKTOPA HA
Y1CII0; HAXOJAUTH C IIOMOILBIO
M3ydeHHBIX (popMyn
KOOPAMHATBI CEpeIUHBI
0TpE3Ka, PaCCTOSIHUE MEXKIY
NIByMsl TOUKaMH;

-yMEeTh BHIOUpaTh
[TOAXOAAIINN U3yYCHHBIN
METOJI AJIs1 PEeLLEHUs 3a]auu,
[pacrio3HaBaTh
MaTeMaTHuecKue GpaKThl U
MaTeMaTHYeCKUe MOJIEIH B
[IPUPOHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE;
YMEHUE PUBOJUTH IPUMEPbI
MaTEeMaTUYECKUX OTKPBITUI
[POCCUICKON U MUPOBOM
MaTeMaTUYECKON HAyKH.
-YMETh OIEPUPOBAThH
[OHATUSMU: ONpe/IeIeHNUE,
aKcroMa, Teopema,
CJIe/ICTBUE, CBOMCTBO,
[IpU3HAK, J0Ka3aTeNIbCTBO,
[PaBHOCHUJIBHBIE
(OpMyJINPOBKH; YMEHHUE
(hopmynupoBaTh 0OpaTHOE U
[IPOTHUBOMOJIOKHOE
YTBEpKACHHUE, TPUBOIUTD
[IpUMepbl U KOHTPIPUMEPHI,
MICII0JIb30BaTh METO
MaTeMaTHYeCKOW MHAYKIUHY;
[TPOBOAUTH JOKA3aTEIIbHbIE
[paccyX/1eHUsI IPU PELIeHUN
3ajia4, OLIEHUBATh
ITOTUYECKYIO MTPaBUIIBHOCTh
[pacCyKJICHUH;

- YMETb OIIEPUPOBAThH
[TOHATHSIMU: MHOXECTBO,
[10ZIMHO>KECTBO, ONIEPALIUN
HaJ MHOXXECTBAMM; YMEHUE
1ICII0JIB30BaTh TEOPETHKO-
MHO>KECTBEHHBIN armapar Jyis
OTHCaHUS PEATbHBIX
[TPOLIECCOB U SBJICHUM MpHU
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[pELICHUHU 3a]1a4, B TOM YHCIIe
13 IPYTUX y4eOHBIX
[IPEIMETOB;

- YMETh OIIEPUPOBATH
MOHATUSIMU: Tpad, CBI3HBIN
rpad, nepeBo, MUK, rpad Ha
[JIOCKOCTH; YMEHUE 33/1aBaTh
1 OTIHCHIBATH rpadbl
[Pa3IMYHBIME CIIOCO0AMU;
MCTIOJIB30BATh Tpadbl Mpu
[PEILICHUH 3a]a4;

- YMETh CBOOOTHO
OTIepUPOBATH OHATUSAMHU:
COUYeTaHHE, IEPECTAaHOBKA,
UICIIO COYETaHUM, YUCIIO
[epecTaHOBOK; OMHOM
HpioToHa; yMEHHE TPUMEHSTh
KOMOMHATOPHbIE (PaKThl U
pacCcyXKIeHHS ISl PELICHUS
3ajay;

-YMETh OIePUPOBATh
[MOHATUSIMH: HaTypaibHOE
YHCIIO0, LIE€JI0€ YHCII0, OCTATOK
[0 MOAYJIO, pAaIMOHATILHOE
41CII0, UPPALMOHATIBHOE
YHCII0, MHOYKECTBA
HATYpaJIbHBIX, IEIBIX,
PaMOHATBHBIX,
MeCTBUTEIEHBIX YUCETT;
YMEHHUE MCII0JIb30BaTh
[IPU3HAKU AETUMOCTH,
HAaVMEHBIIUI OO
euTeNh 1 HauMEHbLIee
oO111ee KpaTHOE, aITOPUTM
EBKIIMIA TpU pELICHNH 3a/1a4;
3HAaKOMCTBO C Pa3IMYHBIMH
MMO3UIIMOHHBIMH CUCTEMaMHU
CUMCIICHUS;

- YMETh CBOOOTHO
OIEPUPOBATH MOHATHIMU:
CTETeHb C LEJIbIM
MmokaszareseM, KOpeHb
HAaTypaJlbHOW CTEICHH,
CTETIEHb C PAllMOHATIHLHBIM
MoKa3aresieM, CTETIeHb C
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ITEICTBUTEIIbHBIM
(BEIIECTBEHHBIM)
[okaszaresnem, Jorapudm
4Kciia, CHHYC, KOCUHYC U
TAHT'€HC ITPOU3BOJIBHOTO

KU (WER

- YMETh OIIEPUPOBATH
[IOHATUSIMU: TOXKIECTBO,
TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA
YPaBHEHUI U HEPABEHCTB,
[PAaBHOCHJIBHOCTb YPaBHEHUH,
HEPaBEHCTB U CHCTEM,
pallOHAJIbHbIE,
ppalnoHalbHbIE,
[10Ka3aTeIbHbIE, CTETIEHHBIE,
orapupmMIIecKue,
TPUTOHOMETPUUECKHE
YpaBHEHUs, HEPABEHCTBA U
CHCTEMbl; YMEHHUE pelaTh
YpaBHEHMsI, HEpaBEHCTBA U
CHCTEMBbI C IOMOIIbIO
pPa3IMYHBIX IPUEMOB; pelaTh
YpaBHEHMsI, HEpaBEHCTBA U
CHCTEMBI C [TapaMEeTPOM;
[PUMEHATH YPaBHEHHS,
HEPaBEHCTBA, UX CHCTEMBI
TSI peIIeHUs]
MaTeMaTHYeCKuX 3a1a4 U
3ajjad U3 pa3IUUHbIX
o0siacTeil HayKH U peabHOM
PKU3HM;

-yMeTh CBOOOIHO
OTIepUPOBATH OHATUSMHU:
rpaduk QyHkuMH, oOpaTHast
(hyHKIIHSI, KOMIIO3HUITUS
(byHKUIMH, TUHeHHas
(byHKLMS, KBaApaTUYHAS
(byHKLIMS, CTeNeHHAs
(YHKITUS C LIETTBIM
[oKazaresem,
TPUTOHOMETPUYECKHE
(byHKIIMHN, 0OpaTHBIE
TPUTOHOMETPHYECKHE
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(byHKLINY, TOKa3aTeNbHast U
nmorapupmuyueckas GyHKIUY;
YMEHHUE CTPOUTH rpauKu
(yHKINH, BBITOTHSTD
rpeoOpazoBanus rpaduKOB
bynxumit;

YMEHHUE MCII0JIb30BaTh
rpadguku QyHKIUN 1715
M3y4eHHsI IPOLIECCOB U
3aBUCUMOCTEHN IIPU PELICHUU
3ajad U3 IPYrux y4eOHbIX
[IPEAMETOB U U3 PEAIBHOU
PKU3HU; BBIPAXKaTh
(bopMynaMu 3aBUCUMOCTH
MEXXTy BEITUYMHAMU;

yMEHHe CBOOOJHO
OIIEPUPOBATH TTOHATHIMU:
YEeTHOCTH (PYHKIINH,
[EPUOTNIHOCTD (DYHKIIHH,
OTrpaHUYEHHOCTh (DYHKIIUHY,
MOHOTOHHOCTb (DYHKIUH,
HKCTpeMyM (YHKIIHH,
HanOoJIbIlIee M HAUMEHbLIIEe
3Ha4YeHUs GYHKLUHU HA
[IPOMEKYTKE; YMEHUE
[POBOJIUTH UCCIICOBAaHUE
yHKIIM;

[YMEHHUE HCIIOJIb30BATh
CBOMCTBA U TpaduKu
(byHKUIMN 1715 perieHus
YpaBHEHHI, HEpaBEHCTB U
3ajjau C mapaMmeTpamy;
M300paxarh Ha
KOOPAWHATHOW TNIOCKOCTH
MHOECTBA PEILICHUN
YpPaBHEHUI, HEPABEHCTB U UX
CHCTEM;

-yMeTb CBOOOTHO
OIIEPUPOBATH MOHATHIMU:
[0CJIe/10BaTENbHOCTD,
apu(pMeTHYeCcKas IPOrpeccHs,
reoMeTpHUEcKas IPOTPECcCHs,
OECKOHEYHO yOBIBAOIIIAs
reoMeTpHUecKas IPOTPecCHs;
YMEHHUE 3a/1aBaTh
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[0CJIeI0BATEIbHOCTH, B TOM
YHCIIe C TIOMOIIBIO
[PEKYpPPEHTHBIX (HOpMYT;

- YMETh OIIEPUPOBATH
[OHATHSIMH: HEIIPEPHIBHOCTH
(yHKIIH, aCHMITTOTHI
rpaduka GyHKIMYU, IepBas U
BTOpasi IPOU3BOIHASL
(yHKIINH, TEOMETPUIECKUNA U
(bu3nIeCKUil CMBICI
[IPOU3BOIHOM,
repBooOpasHasi,
oTpeieNICHHBIA HHTETpall;
YMEHHE HaXOUTh aCUMIITOTHI
rpadvka QyHKIUU; yMEHHE
BBIUHCIISATH POU3BOIHBIC
CYMMBI, IPOU3BECHNS,
YaCTHOT'O M KOMITO3HUIINU

(G YHKIUH, HAXOTUTh
YpaBHEHUE KacaTeIbHOM K
rpaduky GyHKIUY;

YMEHHE HUCII0JIb30BaTh
[TPOU3BOTHYIO IS
pccienoBaHus QyHKIMM, s
HAXO0XACHUS HAaWTY4IlIero
[PEIICHUS B TIPUKJIATHBIX, B
TOM YHCJIE COIMATbHO-
PKOHOMHYECKUX H
(bU3UYECKUX 3a7a4ax, s
OIIpeJIeJIEHUs] CKOPOCTH U
[YCKOpEHUST; HaXOIHUTh
rIoaau u 00beMbl GUTyp ¢
[TOMOIIBIO UHTETPaa;
[IPUBOIUTEH TIPUMEPHI
MaTeMaTHIECKOTO
MOJICITMPOBAHUS C TTIOMOIIBIO
I pepeHmaTbHBIX
YPABHEHU;

- YMETh ONIEPUPOBATH
MOHATHSIMH: KOMILJIEKCHOE
UHCII0, CONPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYITh
1 apryMEHT KOMILUIEKCHOTO
grcia, popma 3aucu
KOMIIEKCHBIX YMCET
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(reomeTpuyeckas,
TPUTOHOMETpHYECKAs U
anreOpandeckas); yMeTh
[IPOM3BOIUTH
apudmeTnyecKue 1elcTBUS C
KOMIUIEKCHBIMU YHCIIAMU;
[IPUBOJIUTH IPUMEPHI
MCIIOJIb30BaHUS
KOMIJIEKCHBIX YHCET;

- YMETh CBOOOTHO
OIIEPUPOBATH OHATHIMU:
cpenHee apupMeTUIecKoe,
MeanaHna, HaubosbIlee U
HauMEHbIIIee 3HAUYCHUS,
pa3Max, TUCIepcus,
CTaH/IaPTHOE OTKJIOHEHHE IS
OTMCaHMS YHCIIOBBIX JIaHHBIX;
YMEHHE HCCIIEeI0BATh
CTaTUCTHYECKHE JJAHHBIC, B
TOM YHCJIE C TIPUMEHEHUEM
rpadUyecKux METOAOB U
PIIEKTPOHHBIX CPE/ICTB;
rpaduyecku uccuea0BaTh
COBMECTHBIE HaOIIOICHUS C
[TOMOILBIO JHArpaMM
[pacCerBaHMS U JTUHECUHOU
perpeccum;

- YMETh HAXOJIUTh
BEPOSITHOCTH COOBITHI C
MICTIOJIb30BaHUEM
rpadMuecKux METO/IOB;
[IPUMEHSTH JUIs PELIeHUs
3asad GOpPMYIIbI CIOKEHUS U
YMHO>KEHHS BEPOSTHOCTEH,
(hopMyITy MOTHOM
BEPOSITHOCTH, POPMYITY
bepHyIH, KOMOWHATOPHEIE
(bakThl U POPMYIIBI;
OLIEHUBATh BEPOSTHOCTH
peasbHBIX COOBITUH; YMEHHE
OIIEPUPOBATH MOHATHIMU:
ClydaiiHasi BeJINYHUHA,
pacripesiesieHue
BEPOATHOCTEM,
MaTeMaTHIECKOe OKUIaHHE,
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ucnepcus U CTaHIapTHOE
OTKJIOHEHHE CIIy4aliHON
BEITMYNHBI, (PYHKITHH
[pacrpeiesieHus: U INIOTHOCTH
[PaBHOMEPHOTO,
[T0Ka3aTEeIbHOIO U
HOPMaJIbHOIO
[pacrpenelIeHnil; yMEHHE
MICIIOJIB30BAaTh CBOKCTBA
M3y4YECHHBIX paclpeIeICHUI
ISl peLlieHns 3a/1a4;
3HAKOMCTBO C ITOHATUSMU:
3aKOH OOJIBIIMX YHUCE,
METO/bI BBIOOPOYHBIX
MICCIIEIOBaHM; yMEHUE
[IPUBOJUTH IIPUMEPBI
[IPOSIBJICHUS 3aKOHA OOJBIINX
ricesl B IPUPOIHBIX U
0OI1IECTBEHHBIX SBJICHUSX;

- YMETb CBOOOTHO
OIIEpUPOBATH OHATHUSAMHU:
TOYKa, psiMasi, INIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyY,
[JIOCKUM yroJl, 1By PaHHbIN
YTOJI, TPEXTPaHHBIN yTodl,
[IepECEeKaroIIHecs,
MapasuiesbHbIE U
CKPEILMBAIOIINECS TIPSIMBIE,
[TapaJuIeIbHOCTh U
[EPIICHIUKYJIAPHOCTD
[IPSIMBIX U IIJIOCKOCTEH, YToJ
MEX 1y IPSIMBIMH, YTOJI
MEeXIy PMON U
[JIOCKOCTBIO, YTOJI MEKY
[JI0CKOCTSIMU; YMEHHE
MICII0JIb30BATh IIPU PEILIEHUU
3ajad u3ydeHHbIe PaKThl U
TEOpEMBI IIJITaHUMETPUH;
YMEHHE OLIEHUBATh pa3MephI
00BEKTOB B OKPYKAIOIIEM
MUpPE;YMEHUE ONIEPUPOBATH
[MOHATUSIMH: MHOTOI'PaHHUK,
CeueHne MHOTOTPaHHHUKa,
[paBHJIbHBII MHOTOIpPaHHUK,
pu3Ma, nupamuaa, Gpurypa u
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[MOBEPXHOCTh BPALICHHUS,
[MIHH]IP, KOHYC, TIap, cdepa,
[pa3BepTKa MOBEPXHOCTH,
CeueHHs KOHYyca M WINHAPA,
[apajiesibHble OCU WU
OCHOBAHUIO, CEYCHHUE 111apa,
[JIOCKOCTB, KacaroLasicsl
cepsl, UINHAPA, KOHYCa;
[YMEHHE CTPOUTH CEUCHUE
MHOTOrpaHHHKA, U300paXkaTh
MHOTOTpPaHHHUKH, (GUTYPHI U
[MOBEPXHOCTHU BPAIICHUS, UX
CEUCHMsI, B TOM UHUCIIE C
[TOMOILBIO JIEKTPOHHBIX
CPE/CTB; yMEHUE IPUMEHSATh
CBOICTBA Fr€OMETPUUECKUX
(buryp, caMocTosITeIHHO
(bopmynHupoBaTh
OTIpEICIICHUS H3y9aeMbIX
(buryp, BBIABUTaTh TUIIOTE3BI
0 CBOMCTBAaX U MpU3HAKaX
reomMeTpuuecKkux Guryp,
00OCHOBBIBATh WM
OIIpOBEPraTh UX; yMEHUE
[IPOBOJIUTH KJIACCU(UKALIUIO
(buryp 1o pazauyHbIM
[pHU3HAKAM, BBITTOTHSTH
HE00X0IUMBbIE
ITOTIOTHUTETTHHBIE
[TOCTPOCHMUS;

-yMeTb CBOOOTHO
OIEPUPOBATH MOHATHIMU:
riomanb GUrypsl, o00bem
(burypsl, BeJINUMHA YA,
[paccTOSIHHE OT TOYKH JI0
[IOCKOCTH, PACCTOSTHHE

MEX Ty IPSIMBIMH, PACCTOSTHUE
MEXTy TUIOCKOCTSIMH,
rutommaab chepsl, MI0MAIb
[TOBEPXHOCTU MMPAMM/IBI,
[pU3MBI, KOHYCA, HIWIMHIPA,
00BeM KyOa, MPSIMOYTOJIbHOTO
Mapauiesienumnesa,
MTUPaMUJIBI, TPH3MBI,
[MUIMHApA, KOHYCa, [1apa;
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YMEHUE HaXOJUTh OTHOILICHHE
00BEMOB MOOOHBIX UTYD;

- YMETh CBOOOTHO
OIIEPUPOBATH MOHATHIMU:
NIBIDKEHUE, NTapajlyiesIbHbINA
[IepEeHOC, CHMMETPUS Ha
[JIOCKOCTH U B IPOCTPAHCTBE,
[10BOPOT, IpeoOpa3oBaHue
o100us, mo100HbIe (GUTYPHI;
YMEHME paclo3HaBaTh
[paBHBIE U TOJJOOHBIE (PUTYPHI,
B TOM YHUCJIE B IPUPOJIE,
ICKYCCTBE, apXUTEKTYPE;
[YMEHHUE MCII0JIb30BaTh
reoMeTpUUECKUE OTHOLICHNUS,
HaXO/IUTh F€OMETPUYECKHE
BEJTMYUHBI (JJTMHA, YTOJ,
[uiom1a1b, 00beM) Npu
[pPEIIEHNH 3a]1a4 U3 IPYruX
y4eOHBIX IIPEIMETOB U U3
[pETBHON KU3HU;

- YMETh CBOOOTHO
OIIEPUPOBATH MOHATHIMU:
[IpSIMOYTOJIbHAs CCTEMa
KOOp/MHAT, BEKTOP,
KOOPJAWHATHI TOUKH,
KOOpJMHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BEICHNE
BEKTOpa Ha YKCJIO,
[pa3I0KEHUE BEKTOPA T10
0a3ucy, CKalIsipHOe
[TPOU3BEIECHNE, BEKTOPHOE
[IPOU3BENCHUE, YTOJ MEKIY
BEKTOpaMH; YMEHUE
MICIIOJIB30BaTh BEKTOPHBIN U
KOOpJIMHATHBIN METO JIIst
[pEIIEHNS] TEOMETPUUYECKUX
3ajay v 3a/1a4 Jpyrux
y4e€OHBIX MIPEMETOB;
OIEPUPOBATH MOHATHIMU:
Matpuna 2x2 u 3x3,
OTIpEeICTTUTENIb MAaTPHUIIBI,
FEOMETPUUYECKUN CMBICTT
OTIpeCTTUTENS;

- YMETh MOJIEJINPOBATH
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[pEaJIbHbIE CUTYAllUH Ha SI3bIKE
MaTEMaTUKH; COCTaBIIATh
BBIPAKEHUS, YPABHEHMUSI,
HEPABEHCTBA U UX CUCTEMBI
[10 YCJIOBUIO 33/1a4H,
MCCIIEI0BATh IOCTPOCHHBIE
MOJIEIIH C UCIIOJIb30BAHUEM
arrnapara aareopsl,
MHTEPIIPETUPOBATH
[TOJIyYEHHBIN pe3yibTarT;
CTPOUTH MAaTEMaTU4YECKHE
MOJIEIH C IIOMOIIBIO
FEOMETPUYECKUX ITOHATUHI U
BEJIMYMH, PEIIATh CBSI3aHHBIC
C HUMHM ITPAKTUYECKHE
3a]1a4M; COCTABJIATH
BEPOSTHOCTHYIO MOJIENb U
MHTEPIIPETUPOBATH
[TOJIy4EHHBIN pe3yibTaT;
pelaTh NPUKIAIHbIE 3a/1a4U
CpelaCcTBaMu
MaTEMaTUYECKOI0 aHaJIn3a, B
TOM YHMCJIE COLIMATIBHO-
PKOHOMHYECKOTO U
(bU3MYECKOro XapakTepa;

- YMEHHE BHIOMPATh
[OIXOIALINI METO JUIs
pelIeHns 3a/1a4ul; TOHUMaHHe
3HAYUMOCTH MaTEMaTHKU B
M3Y4EHUH IPUPOJIHBIX U
OOIIECTBEHHBIX IIPOLIECCOB U
SIBJICHUI; YMEHHE
[pacrio3HaBaTh MPOSIBIICHUE
3aKOHOB MaTEeMaTUKU B
MCKYCCTBE, YMCHHE
[IPUBOJIUTH TIPUMEPHI
MaTeMaTHYeCKUX OTKPBITUN
[POCCUICKON U MUPOBOU
MaTEeMaTUYECKON HayKN

OK 02 Ucmnionp3oBarthb

QHaJIM3a U UHTEepIIpeTalun
mHpOpMaLuY, U
MH(OPMAaLIMOHHBIE TEXHOJIOTUN
IS BBITIOJIHEHUS 3a7a4

COBPCMCHHBIC CPpCACTBA IMMOMCKaA,

B
[TO3HAHUS:

obnactu

-C(hOpMHPOBAHHOCTH
COOTBETCTBYIOIIETO

YPOBHIO pa3BUTHS

OCHHOCTHU

HAy4YHOTO

MHPOBO33PEHUS,
COBPEMEHHOMY)
HayKu "

O6HleCTBeHHOﬁ IMMPAKTUKU, OCHOBAHHOT'O

- YMETH OIepUpOBaThH
MOHATUSIMH:  pallMOHAJIbHAS
byHKIHS, MTOKa3aTeNbHas
byHKIHS, CTENEHHAas
¢dbyHKIMsA, JorapupmMuyeckas
b yHKIHS,
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mpodeccnoHaNTbHOMI
ICATCIIBHOCTHU

Ha TUAJIore KyJIbTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B
[TOJINKYJIbTYPHOM MHPE;

- COBEpILUCHCTBOBAHUE S3BIKOBOWM U
UUTATENIBCKOM KYyJIbTYpbl KakK CpPEICTBA
B3aUMOJACHCTBUS MEXAY JIOAbMU M
[MO3HAHMS MUDA;

-  OCO3HaHHWE LIEHHOCTH  Hay4YHOH
e TeILHOCTH, TOTOBHOCTH
OCYIIECTBIISTh MPOSKTHYIO u
MCCIIeIOBATEIBCKYIO JIESITEIIbHOCTH|
MHIUBUIYAIBHO U B TPYIITIE.

OBnaneHue YHHUBEpPCaIbHBIMU
y4eOHBIMU MO3HABATEIIbHBIMHY]
IMENCTBUSIMU:

B) paboTa ¢ nHpOpMaITUEHi:

-  BJIAaACTb  HAaBbIKAMH  IIOJy4YEHUs
MH(POpPMAIIMA W3 WMCTOYHUKOB PAa3HBIX
TUIIOB, CaMOCTOSITEJIBHO OCYILECTBIIATH

IMOMCK, aHajJu3, CHCTEMaTU3alHI0 U

MHTEPIPETALNIO uHpopManun
Pa3INYHbBIX BUJIOB U bopMm|
[IPEICTABICHMUS;

- Cco3JaBaTb TEKCTbl B  Pa3IMYHBIX|
(opmarax ¢  y4yeToM  Ha3HAYEHUS]
MHQOpMallUM U LIEJIEBOM ayAUTOPHH,
BBIOMpAst ONTUMAIBHYIO bopmy|

MPECTaBICHUS U BU3yaTH3aliN;
- OLICHUBATh JIOCTOBEPHOCTH,
ITErHTUMHOCTD uHpOpMaLuHy, ee
COOTBETCTBUE IPABOBBIM U MOPAJIHHOA
ATUYECKUM HOpMaM;

- UCIOJIb30BATh CpeACTBa
MH(OPMALIMOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHI B
pemeHnn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OpTaHU3alIMOHHBIX
Bajad C CcoONoJgeHreM TpeOoBaHUHN
OPrOHOMMKH, TEXHUKU O€30MacHOCTH,
pecypcocOepexeHus,

IMPaBOBbBIX W OTUYCCKUX HOPM, HOPM

IrMIrucCHBI,

MH(POPMaITMOHHOM 06€30MMacCHOCTH;
- BJIAJCTh HABBIKAMH pACIIO3HABAHUS |
BaIlHUThHI uH(popMaluuy,

MH(OpMaLOHHON 0€e301acHOCTH

TPUTOHOMETPHUYECKHE

byHKINY, o0paTHbIE
(GyHKIMK; yMEHHE CTPOUTH
rpaduKu W3Y4YEHHBIX
byHKIHIHA, UCTIOJIb30BATH!
rpaukn  Opu  U3YYEHHH

[IPpOLCCCOB U 3aBHCHMOCTeﬁ,

[pM  pEIICHUH 3a7a4 U3
NpYyrux y4eOHBIX NPEAMETOB
1 3a7a4 U3 PEATbHOW JKW3HU;
BBIPAXKATh bopmynamu
3aBUCUMOCTH MEXY)|
BEJIMYMHAMU;

- YMETh ONEPUPOBATH
[TOHSATUSMU: TOIECTBO,
TOX/IECTBEHHOE

peoOpa3oBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMA|
YPABHEHUN W  HEPABEHCTB,
[PAaBHOCUJIBHOCTb YPaBHEHUH,
HEPABCHCTB u CHUCTEM,
pallMOHaJIbHBbIE,
MppaLOHAIIbHBIE,
[IOKa3aTeIbHbIE, CTEIECHHBIE,
iorapugpmMuyecKue,
TPUTOHOMETPUYECKHE
YpaBHEHUsI, HEpPaBEHCTBA H
CUCTEMbI;  yYMEThb  pellaTh
ypaBHEHMsI, HEpPaBEHCTBA W
CHUCTEMBI c ITOMOIIBIO
[Pa3IMYHBIX NIPUEMOB; pelIaTh
YPaBHEHHsI, HEPAaBEHCTBA H
CUCTEMBl C  IapaMeTpOM;
[IPUMEHSITD YpaBHEHU,
HEpPABEHCTBA, WX CHUCTEMBI
TS pelieHus
MaTeMaTHUeCKUX  3aJad U
3aaq u3 pa3IMuYHBIX
obyiacTeil HayKu M peanbHOM
PKU3HU;

- yMETh CBOOOJTHO
OTIepUpPOBAThH MOHSTUSMU:
NIBUKEHUE, napasienbHbIN
[EepeHoc,  CHUMMETpHUsl  Ha

[JIOCKOCTH U B MMPOCTPAHCTBE,

27



VMIMYHOCTHU

[1OBOpPOT, npeodpa3oBaHue
momoowusi, mogo0HbIe (DUTYPHL;
YMETh pacro3HaBaTh paBHBIC
1 110100HBIE (UTYPHI, B TOM
qKCIIe B NIPUPOJE, UCKYCCTBE,
ApXUTEKTYPE; yMETh
MCTIOJIB30BATh

reOMETPUYCCKHE OTHOLICHUS,

HAaXOJUTh  T'€OMETPUYECKUE
BeMYUHBl  (UIMHA,  yTOJ,
oAb, 00BeM) npu

pEIIEHUM 3aJad U3 JPYIrux
y4eOHBIX MPEIMETOB U U3
[pEAUTBHOW KU3HU

OK 03 Ilnanuposats u
pealn30BbIBaTH COOCTBEHHOE
podeccHnoHaEHOE U
ITMIHOCTHOE Pa3BUTHE,
[peAPUHIMATEIHCKYIO
NesITeNbHOCTD B
npodeccuoHabHOU chepe,
MCIOJIb30BaTh 3HAHUSA IO
(bMHAHCOBOW I'PAaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CUTYaIUsIX

B oOnactu AYXOBHO-HPaBCTBCHHOI'O

IBOCIITUTAHUA:

--  c(hOpMHPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUSI, STUYECKOTO MTOBEICHHS;

- CIIOCOOHOCTb OLICHHMBATh CUTYalUIO U
MPUHUMAaTh  OCO3HAaHHbIE  PEIICHHS,
OPHEHTHPYSIChH Ha MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HaHWME JIMYHOTO BKJIaja B
MOCTPOEHHUE YCTOHYNBOTO Oy IyLIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM
poauTensaM W (WIM) JIpYrMM WiI€HaM
CEMbH, CO3/IaHUI0 CEMbH Ha OCHOBE

OCO3HAHHOTO  IPUHATUSA  LIEHHOCTEH
CEMEMHON JKM3HM B COOTBETCTBUU C

TpaauLUsAMU Hapo10B Poccuu;

OBrnaneHue YHHUBEpPCATbHBIMU
PETyISATUBHBIMH JIEHCTBUSMU:

a) CAaMOOPTaHU3AIUS:

- CaMOCTOSITEITEHO OCYIIECTBIISTh
MO3HABATEIBHYIO NEeSATEILHOCTD,
IBBISIBJISATH HpO6J’I€MBI, CTaBUTH 4

(hopMynupoBaTh COOCTBEHHBIC 3a7a4d B
00pa3oBaTeNbHON  JEATENBHOCTH U
PKU3HEHHBIX CUTYaIHsX;

- CaMOCTOSITEIbHO COCTaBIIATH IUIAH
pEIICHUS

npoOJieMbl € y4eTOM

MMEIOIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHUM;
- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;

CI0COOCTBOBATH

dbopmMupoBaHHIO U

- YMCTb OIICPHUPOBATDH

MOHATUSIMHU:  paIlOHAJILHBIE,
M ppalMOHATIbHBIE,
[10Ka3aTelbHbIE, CTEIECHHBIE,
orapupmMIIecKue,
TPUTOHOMETPUUYECKHE
YpaBHEHMsI 1 HEPABEHCTBA, UX
CHCTEMBI;

- yMeTh OIIEepPUPOBAThH
[OHATUSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHHKa,
KyO,
pu3Ma, nupamuaa, purypa u

[TOBEPXHOCTH

napasuieNenues,

BpaIllCHUS,
[VUTHHIP, KOHYC, map, cdepa,
cedeHUs: (UTyphl BpalieHUs,
[IOCKOCTB, Kacarommascs
ceprl, LUIUHApA,
[UI0MIa b

KOHYCca,
IIOBEPXHOCTY]
[MupaMu/ibl, IIPU3MbI, KOHYCA,
[MIMH]Ipa, TIomanb chepsl,
00BeM KyOa, IPSIMOYTOJIBHOTO
Mapajiesenunesa,
TUpaMUIbI, MIPU3MBI,
[VUTTH]IPA,
yMEHUE

KOHYca,
M300paxarh
MHOI'OI'paHHUKH 4

Iapa;

IMMOBEPXHOCTU BpallCHUA, HX]
CCUCHUA OT PYKH, C IOMOIIBIO
UCPTCIKHBIX HHCTPYMCHTOB U

DJICKTPOHHBIX CPCACTB, YMCTH
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[IPOSIBJICHUIO IIUPOKOM DHPYAULUU B

BO3MO>KHOCTCI;
- DMIIATHH, BKJIIOYAIONIEH CIOCOOHOCTH
[IOHMMAaTh JMOIMOHAILHOE COCTOSIHUE

PYTux, YUYHUTHIBATD €ro IIpy
OCYIICCTBJIICHUHN KOMMYHUKAIIUH,
CII0COOHOCTD K COYYBCTBHIO Hu
COIICPCIKMBAHUIO,

- COLIMAJIBHBIX HABBIKOB, BKJIKOYAKOIIMUX
CIIOCOOHOCTE BBICTpanBaTh OTHOIICHUA C

pa3HBIX OO0NACTSAX 3HAHWM, MOCTOSHHO[IPOCTPAHCTBE; YMETh
MOBBIIIATh CBOW 00pa30BaTENbHBIA H[pACIO3HABATh  IPABUIIbHBIC
KYJIbTYPHBIN YPOBEHb; MHOI'OTPaHHUKH;

0) CAMOKOHTPOJIb! - YMETh ONEPUPOBATH
MCIIOJIb30BaTh MpPHUEMbl pediekcuu UIAMIOHATHAMHU: MPSIMOYTOJIbHAS
OLICHKM CHUTyallud, BBIOOpAa BEPHOTOCHUCTEMA KOOP/IMHAT,
[PELICHMS; KOOPIMHATBl TOYKH, BEKTOP,
- YMETb  OLICHMBaTb  PUCKH  MKOOPAUHATHI BEKTOpa,
CBOCBPEMEHHO IIPUHUMATh PEIICHMS IIO|CKAJSIPHOE IIPOU3BEJICHHUE,
X CHUKCHUIO; YOl MEXIAy  BEKTOpaMHu,
B) IMOLIMOHAJIbHBIN MHTEJUIEKT,|ICYMMa BEKTOPOB,
[pearnoaralonui copMUpOBaHHOCTE: [IPOU3BEACHUE BEKTOpa HAa|
BHYTPEHHEH MOTHUBALIMH, BKJIHOYAIOUICHMHCIIO; HAXOIUTh C OMOLIbIO
CTPEMJICHHE K JOCTH)KEHHUIO LEJId HHU3YYCHHBIX dbopmyn
ycrexy, ONTHUMHU3M, HHHUIMATUBHOCTb,[KOOPIANHATHI Cepe/IUHbI

YMEHHME JEeHCTBOBAaTh, UCXOJS U3 CBOMX|OTPE3KA, PACCTOSIHUE MEXIY]|

IpaCHOSHaBaTI: CUMMCTpPUIO B

NIBYMS TOYKaMU

pyruMu JOJIbMU, 3a00THUTHCS,
MpOSABIATH MHTEpEC M paspelarb
KOH(DITMKTHI

OK 04 D dexTrBHO FOTOBHOCTB K CaMOPAa3BUTHIO,|- YMETh OIIEpPUPOBATH

B3aKMOJIEHICTBOBATh U PabOTaTh |CAMOCTOSITEILHOCTH U[IOHATUSAMH: CIIy4ailHBIN OIIBIT|

B KOJUIEKTUBE U KOMaHJIE CaMOOIIPEENICHHUIO; 1 ciydaifHoe — cOOBITHE,
-OBJIaJICHUE HaBBIKAMU y4eOHO-BEPOATHOCTD CIIy4alHOT O
MCCIIEIOBATENIbCKOM,  MPOEKTHOW  H|COOBITHS; yMETh BBIYMCIIATH
COLIMAJIbHOU JESITENIbHOCTH; BEPOSTHOCTh c
OBnagenue YHHUBEPCATbHBIMUMCIIOIB30BAHUEM
KOMMYHHKaTUBHBIMU JEHCTBUSIMMU: rpaduuecKux METO/IOB;
0) COBMECTHas AEATENbHOCTD: [IPUMEHSTD bopmybr
- MIOHUMATh " HCIIOJIb30BATHCIIOKEHUSI U YMHOXKEHHUS
[TPEUMYIIECTBA KOMaHIHOU UBEPOATHOCTEH,
MHIUBUAYAIbHON paboThI; KOMOMHATOpHbIE  (aKThl U
-  IOpUHMMATh  1LE€Td  COBMECTHOM|(DOpPMYINBI  MpH  pEIIEeHUY
NesITeIbHOCTH, ~ OpPraHM30BbIBAaTH  HBajady; OLICHUBATH
KOOpIUHUPOBATh  JIEHCTBUS 1O  €EBEPOSITHOCTH peabHBIX
ITOCTHKEHUIO: COCTaBIIATh IUIaH|ICOOBITHI;  3HAKOMCTBO  CO
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NIEHCTBUN, PACIIPEIEIIATh POJIM C YYETOM|
MHEHUI 00CyX1aTh

pe3yJIbTaThl COBMECTHON paOOTHI;

Y4aCTHHUKOB

- KOOPAWUHUPOBATH U BBINIOJIHATDH pa60Ty
B YCJIOBHAX PEAJIBHOI'O, BUPTYAJIbHOI'O U
KOM6HHHpOBaHHOFOB3aHMOHeﬁCTBHH;
OCYHICCTBJIATH
CTPATCTUYCCKOC

IIO3UTHUBHOC
ITIOBCACHUC B

Pa3JIMIHBIX CUTyaluiax, IIPOABJIATD,

TBOPUYECTBO W  BOOOpaKEHUE, OBIThH
MHUTTAATHBHBIM.
OBnanenue YHUBEPCAIbHBIMU
PEryISATUBHBIMH JICHCTBUSMU:

) IPUHATHE Ce0sl U IPYTHUX JIFOICH:
NPUHUMATh MOTHBBI M apryMEHTHI
TPYTrUX Joneu npu

PE3yJIbTATOB JEATEIbHOCTH;

aHaJn3e
- TMpU3HABaTh CBOE IMIPaBO U IIPaBO
IPYTUX JIIOJIEH Ha OIINOKY;

- pa3BUBATh CIIOCOOHOCTHh MOHUMATh MU]
C TIO3UIIMU JPYTrOro YeaoBeKa

CIIy9alilHBIMH  BEJIMYHMHAMHU;
YMEHHE MPUBOJUTH MPUMEPHI
[IPOSIBIICHUST 3aKOHA OOJIBIITUX
gricel B NPUPOAHBIX H
0OILIECTBEHHBIX SBJICHHUSAX

yMETh ¢BOOOHO
OIIepUPOBATH

CTCIICHDb

MOHSTHSAMH:
c LENIbIM|
[1OKa3aTesIeM, KOpEHb
HaTypaJIbHOU

C

CTCIICHHU,
CTETICHb pPalMOHAJIBHBIM|

[oKaszareneMm, CTENeHb  C
eV CTBUTEILHBIM
(BEIICCTBEHHBIM)
sorapudm

KOCHUHYC H

[ToKa3aTeleM,
Urcia, CHUHYC,
TaHT'€HC MIPOU3BOJILHOTO
YlClIa;

YMETb CBOOOIHO

ONEpPUPOBATH MIOHATHUSIMH:

rpaduk QyHkuuu, oOparHas

byHKIHS, KOMITO3HLIHS
byHKIUH, JINHEWHAS
byHKIHS, KBaJpaTHYHas
byHKIHS, CTeleHHas
b yHKIIHS c [EJILIM
[TOKAa3aTelieM,
TPUTOHOMETPUICCKHE
(byHKIUY, oOpaTHbIg
TPUTOHOMETPHYECKHE

(byHKLIMH, TOKa3aTeslbHas M
nmorapupmuyueckas (yHKIHH;

YMETh  CTpPOMTb  rpaduky
(bYHKIHIA, BBITTOJTHSATH:
peoOpa3oBanus  rpauKoOB
byHKumii;

- YMETh UCTIOTb30BATh
rpadbukn  QyHKIUE s
M3ydeHuss ~ MpOLECCOB U

3aBUCMMOCTEH MpHU pElICHUH
3ajay W3 JAPYruX Y4eOHBIX
[PEIMETOB W W3 PEATbHOM]
PKH3HU; BBIPAXKAThH
dbopMynamMu
MEXy BEIIMYNHAMH,

3aBHCHUMOCTH
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- CBOOOJHO  ONEpPUPOBATH
[MOHATUSMHU: YETHOCTH
byHKINY, HEPUOAUYHOCTD
(GyHKINK,  OrpaHUYEHHOCTH
byHKIIH, MOHOTOHHOCTD
byHKIIH, KCTPEMYM
(dyHKIMK, HauOoJbIIee W
HarMEHbIICe 3HAYCHHS

(yHKIMH Ha POMEXYTKE,
YMETh MIPOBOJIUTH

piccreoBaHue (QyHKIINH;

- yMEThb UCIIOJIb30BaTh
CBOMCTBa u rpapuky]
GyHKUMH  JUId pelleHus|
YPaBHEHHH, HEpPAaBEHCTB W
3a1aq c napameTpamy;
300paxarhb HA
KOOPJIMHATHOMN IUIOCKOCTH|
MHO>KECTBA peuieHuy

YPaBHEHUI, HEPABEHCTB U UX

crcTeM
OK 05 OcyiiecTBasTh YCTHYIO U |B 00611aCTH 3CTETHUECKOT0 BOCIIUTAHUS: |- yMeTh OIIEpPUPOBAThH
MMUCHbMEHHYIO KOMMYHUKAIMIO HA|- 3CTETHYECKOE OTHOLIEHHE K MHUDY,[TOHITUAMU: cpenHee
rOCYJapCTBEHHOM SI3bIKE BKJIFOYAsl ICTETUKY ObITa, HayyHOro ujapupmeTuyeckoe, MeaHuaHa,

Poccuiickoit denepanmu ¢
y4€TOM 0COOEHHOCTEN
COLIMAJIIBHOT'O U KYJIBTYPHOI'O
IKOHTCKCTa

TEXHUYECKOTO  TBOPYECTBAa,  CIOPTA,

Tpy/Ja U OOLIECTBEHHBIX OTHOIICHU;

CIIOCOOHOCTh BOCIPUHUMATH
[Pa3JIMYHBIC BHUABLI MCKYCCTBA, TPaaWILIUA
1 TBOPYECTBO CBOETO U JPYTUX HAPOOB,
OLIYIIATh SMOLMOHAIBHOE BO3JEHCTBUE
MCKYCCTBA;

- YOEeXIEHHOCTh B 3HAYUMOCTH U]
ITAYHOCTH M OOIIECTBA OTEYECTBEHHOTO
M1 MHPOBOI0 HCKYCCTBA, OTHHUYCCKHUX
KYJIbTYPHBIX TpaJWLMHd W HApOIHOIO|
TBOPYECTBA;

TOTOBHOCTL K CaMOBBIPAKCHUIO B
[Pa3HbIX BHUIAAX HCKYCCTB4, CTPCMJICHUC

[TPOSABIIATH KauecTBa TBOPUYECKOMH
ITMYHOCTH;
OBnaneHue YHUBEpCaIbHBIMHY|

KOMMYHI/IKaTI/IBHI)IMI/I )IeﬁCTBHHMHI
a) oOmeHue:
- OCYHIGCTBJ'IHTI) KOMMYHI/IKaHI/II/I BO BCCX]

cepax KHU3HH;

HauOoOJbIllee W HaWMEHBIIIEE

3HAYEHMUS, pa3max,
ucnepcus, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO

Ha60pa; YMCHHEC H3BJICKATD,

MHTEPIPETHPOBATH
H(pOpMalHIo,

[Ipe/CTaBICHHYIO B TaOIuIaXx,
Ha JauarpaMmax, rpadukax,
OTpaXKaroIIyI0 CBOMCTB]
peaTbHBIX  TPOLECCOB U
STBIICHMIA; MIPEICTABIISATH
MHGOpPMALMIO C  TOMOIIBIO
TabIIHIL u JMarpamu;

MCCIIEI0BaTh CTaTUCTHUYECKUE
aHHBIE, B TOM YHUCIE C
[pUMEHEHUEM TpadUuIecKUX
METOJOB M 3JIEKTPOHHBIX|
CPEICTB;

- YMETh ONEePHUPOBATH

[MMOHATUAMU: TOYKaA, IpAMas,
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- pacrio3HaBaTh HeBepOaJbHBIE CPENICTBA)

OGH.IGHI/IH, IIOHUMATh 3HA4YCHUC

COLIMAIBHBIX ~ 3HAaKOB, PAaclO3HAaBaTh
MPEINOCBIIKA KOH(IMKTHBIX CHTYyalul
1 CMSTr4aTh KOH(DIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOIO
TOYKY 3pEHHMS C  HCIIOIb30BAHHUEM|

MI3BIKOBBIX CPCIACTB

[JIOCKOCTh,  MPOCTPAHCTBO,

yrod,
IIPSIMBIE,

IIBYTpaHHbIN
CKPEILMBAIOIINECS
[1apaJICIbHOCTD i1
[IEPIICHIUKYJIAPHOCTD
[IPSIMBIX U IIJIOCKOCTEH, YTroJl
MEXIY yroi

MEXITY 51

IpSIMBIMU,

pAMO
[JIOCKOCTBIO, YIOJd  MEXAY
[JIOCKOCTSIMHU, PACCTOSIHUE OT|
10
[PACCTOSTHUE MEXAY MPSMbBIMU,

TOUKHU TIJIOCKOCTH,

[PaCCTOAHHNE MCKY]|
IIJIJOCKOCTAMU,

- YMCTb MHCIIOJIB30BaTh IIpHU
[PCICHUN 3a4a4 H3YYCHHBIC]

Tpa)]I/IHI/IOHHI)IX
00IICUETIOBEYECKUX IIEHHOCTEH,
B TOM YHCJIE C YYETOM
rapMOHH3AIUN
MEKHAIIMOHAIBHBIX U
MEKPETUTMO3HBIX OTHOIICHUH,
MPUMEHSITH CTaHIAPTHI
AHTUKOPPYILILOHHOTO
MMOBEICHUS

BHYTPEHHEH NO3ULMN JIMYHOCTU HA
OCHOBE JyXOBHO-HPABCTBEHHBIX

[IEHHOCTEN HapOJ0B Poccuiickoii
HCTOPUYECKUX
TpaJuLIni,

3HAa4YUMBbIX

Denepannu,
HallMOHAJIbHO-KYJIBTYPHBIX
(hopMUpOBaHHE  CHUCTEMBI
[IEHHOCTHO-CMBICJIOBBIX

H

YCTaHOBOK,
QHTUKOPPYIIIUOHHOTO MHUPOBO33PEHHS,
MPaBOCO3HAHUSI, JKOJIOTHYECKOM
KYJIbTYpbI, CHOCOOHOCTH CTAaBUTH IIEJIA U
CTPOUTD KU3HEHHBIC TJIAHBI;

B yacTu rpa)kJaHCKOTO BOCTIUTAHMUS:

- OCO3HAHHE CBOMX KOHCTHUTYLHOHHBIX
MpaB U 00S3aHHOCTEH, YBa)KEHHE 3aKOHA
1 IPaBOMOPSJIKA;
- MIPUHSTHE TPaAUITIOHHBIX|
HAITMOHAJILHBIX, 00I1IeYeT0BEYECKUX
TYMAaHUCTHYECKUX U JEMOKPATHYCCKHUX|

ITEHHOCTEH;

(bakThI u TEOPEMBI
[UIaHUMCETPUH; yMEHHE
OLICHUBATh pa3Mepsl
00BEKTOB OKPY’KaIoMIero
MEpa
OK 06 IIposiBASTE TpaXKIaHCKO- |- OCO3HaHUE 00y4YaroIUMUCS- YMETh OIIEPHPOBAThH
MaTPHOTUYECKYIO MO3HIIUIO, poccuiickoi IpaKAaHCKOU[MOHATUSMH: IPSIMOYTOIbHASL
TEMOHCTPUPOBATh OCO3HAHHOE  [MICHTHYHOCTH; cHCTeMa KOOpAMHAT,
MOBEICHNE HAa OCHOBE - IeJICHAIPABICHHOE Pa3BUTHEKOOPANHATHI TOYKH, BEKTOP,

KOOPJMHATBI BEKTOPA,
CKaJSIPHOE NIPOU3BEICHHE,
YTOJI MEXY BEKTOPaMHU,
CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA Ha
YKCJIO; HAXOAUTH C IIOMOILBIO
M3ydeHHBIX (popMyn
KOOPIHMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSTHUE MEKILY
NIBYyMSI TOUKaMU;

-yMeTh BbIOUpATh
[TOAXOAAIINN U3yYECHHBIN
METOJ Ul PELLICHUS 3aa4H,
[pacro3HaBaTh
MaTeMaTHuecKue (GpaKkThl 1
MaTeMaTHYeCKUE MOJIEIH B
[IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE;
YMEHHE TPUBOAUTH IPUMEPHI

- TOTOBHOCTD ITPOTHUBOCTOATH UICOJIOTUH

MATCMATHYICCKUX OTKpBITI/Iﬁ
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BKCTpEMHU3Ma,
KceHohoouu,

HallMOHAJIM3Ma,
JUCKPUMUHALIMA o

HAIITUOHAJIbHBIM ITPU3HAKAM;

T'OTOBHOCTDb BCCTHU COBMCCTHYIO
HHTEPECAX]
PAXKIAHCKOI'O O6IH€CTBa, Y4aCTBOBATH B

CaMOYyIIpaBJICHUU

e TeIbHOCTD B
B

00111€00pa30BaTENILHON OpraHU3aluu

IIETCKO-FOHOIIECKUX OpPTraHU3aIsIX;

b4l

YMEHHE  B3aUMOJECHCTBOBATh

COLTMaJIbHBIMH HHCTUTYTaMU

COOTBECTCTBHH C HX q)YHKI_[I/IHMI/I Hu

IHA3HAYCHUECM,

T'OTOBHOCTh K FYMaHHTapHOﬁ

BOJIOHTGpCKOfI JCATCIIbHOCTH,

51

MAaTPUOTUICCKOI'O BOCIIUTAHU A

c(hOpMUPOBAHHOCTh  POCCHUIMCKOM]

rpak 1aHCKOM AACHTHYHOCTH,)
[MaTPUOTU3MA,
Hapoy,
rnepen PoauHoil, roplocTy 3a CBOM Kpaid,

YBaXEHUS K CBOEMY

YyBCTBA  OTBETCTBEHHOCTH
cBot0 PonuHy, CBOW SI3BIK M KYJBTYDY,

IIpOMIJIOC n HaCTOAIICC

IMHOT'OHAIITMOHAJIBHOT'O HapoJa POCCI/II/I;

- LIEHHOCTHOE OTHOILICHHE K
rOCYAapCTBEHHBIM CUMBOJIaM,
MCTOPUYECKOMY " IIPUPOTHOMY]
HACIEANI0, MAaMATHUKAM, TPAJALHSIM

HApOJ0B POCCI/II/I, JOoCTKeHusIM Poccuyl

HaykKe,
TEXHOJIOTHUIX U TPYIE;

13] HCKYCCTBC, CIIOpTC,
- HacHHas Y6C)KI[CHHOCTB, TOTOBHOCTH K

ciykeHuro u  3ammre  OrtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;
OCBOCHHBIC
00yUaIOIUMUCIMEXKIIPEIMETHBIE
MOHATUS W YHUBEpCAIbHbIE Y4eOHBIE
neiicTBus (perynsTUBHBIE,
Mo3HaBaTelbHbIe, KOMMYHUKATHBHBIE);
CHOCOOHOCTh HX HCIHOJb30BaHUS B

MO3HaBATEIHLHOMN " COLUAILHOH|

IMPAaKTUKCE, T'OTOBHOCTB K

CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO U

OCYILIECTBIECHUIO yaeOHOH

COIHMAJIBHBIM, PCIMIHO3HBIM, PACOBBIM,|-

[POCCUICKON U MUPOBOU

MaTeMaTUYECKON HAYKH.
YMETh OIepUpPOBATH
[TOHATUSMMU: CIIY4aWHBIA OIIBIT|
1 ciyudailHoe — coObITHE,
BEPOSTHOCTh CIIy4aifHOTO
COOBITHSA; YMETh BBIYUCIATH
BEPOSTHOCTh C
1ICII0JIb30BaHUEM
rpadu4ecKux METO/IOB;
[IPUMEHSTD bopmybr
CIIO)KEHHMSI U YMHOJKEHUS
BEPOATHOCTEM,
KOMOWHATOpHBIE (aKTBI |
dbopMynbl  TIpH  pEIIEeHUU
3anay; OLICHUBATH
BEPOATHOCTH pealIbHBIX
COOBITHH; 3HAKOMCTBO  CO
CIIy4alilHbIMM  BEJIMYMHAMU;

YMEHUE MPUBOAUTH IIPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBIINX|
qucel IIPUPOIHBIX
OOIIECTBEHHBIX SBJICHUAX

B u
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- OBJIaJICHHE HABBIKAMH Y4eOHO-
M CCIIEI0BATEIILCKOW, MPOEKTHON 1
COLIMAILHON NEITEIbHOCTU

NCATCIIbHOCTH, OpraHu3alun yLI€6HOFO

COTPpYJIHMYECTBA C TMEJAaroru4ecKuMHU
paOOTHUKaMU ¥  CBEPCTHHKAMHU, K
Y4aCTHUIO B MMOCTPOCHUU
MHIUBUYIbHON o0OpasoBaTenbHON
TPACKTOPHH;

OK 07 CogeiicTBoBaTh
COXPaHCHHIO OKPY)KAIOIICH
Cpelibl, pECYpCOCOEPEKECHHUIO,
PUMEHSTH 3HaHHsI 00
M3MCHEHHH KJIMMAaTa, IPUHIHIIBI
OepeKITMBOTO MPOU3BOJICTBA,

b (HEeKTHBHO JCHCTBOBATH B
YpE3BBIUANHBIX CUTYAIHSIX

- HC IPUHUMAThb I[efICTBI/ISI, IMIPHUHOCAIINC

BpEIl OKPYX AKOUIEH CpeAE;

- YMETh IPOrHO3UPOBATH
HeOJIaronpusiTHbIC HKOJIOTHYECKUE
MOCIIEACTBHS MpeIPUHIMAEMbIX

e CTBUIA, TPEAOTBpaIaTh UX;

paciimpuThb OIIBIT ACATCIIbHOCTHU

PKOJIOTMYCCKOM HAIpaBJICHHOCTH;

IIK 1.1. KonTponupoBars u

CO0JII01aTh OCHOBHBIE
moxasarein pa3paloTKu
MECTOPOKICHUN

pa3pabarbiBaTh
c

IUIaH ~ pelleHus

MpOoOIEMBI y4eToM

MaTCpPpHAJIbHbIX

aHaJIn34|
IMMCIOIITUXCS Hu

IHCMATCPHUAJIbHBIX PECYPCOB;

IIK 1.2. KonTponupoBars u
MOAIEP>KUBATH ONTUMAaJIbHBIC
PEKUMBI pa3paboTku "
DKCIUTyaTalluy CKBa)KHH.

OCYIIECTBIIATh  II€JICHANPaBICHHBIN
[MOMCK TepeHoca CPelICTB U CHOCOO0B
NeiicTBHS B MPOQECCUOHANBHYIO CPENy;

yMEThb

MEPCHOCUTDH 3HaHUA B|

MK 1.3. [IlpemorBpamats ¥
ITMKBUIMPOBATh MIOCJIEICTBUS
ABapUIHBIX CUTyaluin HA|
HeDTIHBIX " ra3oBbIX|
MECTOPOKIACHUSAX.

IMO3HABATCIbHYIO n MMPAKTUYCCKYIO|

00J1aCTH KU3HEACITEITLHOCTH,

npeajiaratb HOBBIC IMPOCKTHI,

OLICHUBAThL HUJICH C IIO3WIIWMK HOBH3HEI,
OpUT'MHAJIBHOCTH, HpaKTI/IquKOI\/’I
BHAYUMOCTHU,

JAaBaTb OLCHKY HOBBIM CHUTYyallUsAM,

TTK 1.4. IIpoBoauTs|
TUarHOCTHKY, TeKYIIHHA "
[KaITUTaIbHBIA PEMOHT CKBa)KHH.

IBHOCUTb KOPPCKTUBBI B JACATCIbHOCTD,
OILICHUBATbL COOTBCTCTBHUEC PC3YJIbTATOB
IEJIAM

TTK 2.5. OdopmsaTh
TEXHOJIOTHYECKYIO "
TEXHUYECKYIO JOKYMEHTAIUIO 1O
PKCIUTyaTaIluu
He(TEera3o0npoMbICIOBOT0000pYA
OBaHUSI.

- YMETh OIIEPUPOBATH
[OHSTUAMU: byHKIHA,
HeTpephIBHAS byHKIH,
POU3BOHAs, IEPBOOOPaA3HAa,
OIpeIeTICHHBIN UHTETpa;
YMETh HaXOJIUTh
[IPOM3BOJIHBIC 3JIEMEHTAPHBIX
(b yHKITHH, UCIIOJIB3YSL
CIIpaBOYHBIC MaTepHaIbl;
MCCIIEN0BATh B IPOCTEUIINX
CITydasx byHKIH Ha|
MOHOTOHHOCTb, HaXOJIUTH

HAauOOJbIINE W HAWMEHBIIHE
BHaueHUs (YHKIHI, CTPOUTH

rpagukd  MHOTOWIEHOB  C
VCIIOJIb30BAaHUEM  almaparaj
MaTeMaTUYeCKOro  aHallu3a;

[IPUMEHSATH IPOU3BOIHYIO IIpH
[pELIEHUH 337]a4 Ha JIBUKCHHUE;
perarb
OpPUEHTUPOBAHHBIE 3a7a4d Ha
HanOOJbIINEe M HAUMEHbILINE
HaXO0XKJICHHE

IMPAKTHUKO-

3HAYCHMS, Ha
[IyTH, CKOPOCTH U YCKOPEHUS;
YMETh

TTOHATUAMU:

ONepUpOBaThH
NIBIOKEHHE B
[IPOCTPAHCTBE, M0J1I00HBIE
burypst IIPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOIIICHHE
[JIOIIA/JEH ITOBEPXHOCTEH W]

00BEMOB  MOAOOHBIX  (QUTYp

B

[P pEIIeHUH 3a]1aY;

- yMETh BBEIYHUCIIATH,
FCOMETPHUCCKAE  BEITUYHHB]
(mmMHA,  yroy,  TUIOMIA[b,
00BEM, ILIOIA/Ib)
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IIK 3.1. OcyiecTBisiTh
TEKyliee W TEPCHEKTHBHOE
[JIAaHUPOBAaHUE W OPTraHMU3AIHUIO
[MPOM3BOJICTBEHHBIX paboT HA
He(TIHBIX u ra3oBBIX
MECTOPOXKICHHUSX.

[TK 3.3. KonTponupoBatb
BBITIOJTHEHUE MTPOU3BOJICTBEHHBIX|
paboT mo 1o0bIYe HEPTH U Tasa,
coopy u TPaHCHIOPTY
CKBO)XMHHOW IPOJYKIIMH.

[IOBEPXHOCTH),
M3Yy4EHHBIE
METO/IbI

HCIIOJIb3Ys]

bopmybl

bi|
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2. CTpyKTypa M coaepxkaHue 001eo0pa3oBaTeJbHON TN CIUNINHBI

2.1. O0beM TUMCHHUIVIMHBI U BUABI Y4eOHOM padoThl

Bup yueOHol paGoThI Oovem ¢
yacax*

O0bem 00pa3oBaTe/iIbHOI NPOrPaMMBbI JUCHUIIIMHBI 338

B T.4.

OcHoBHoOe coaep:xaHue 270

BT. U..

TEOPETUUCCKOE 00yUCHHE 214

MPAKTUYECKUE 3aHATHUS 56

BT. U..

KOHTPOJIbHBIE pabOThI 24

IIpo¢eccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE 56

(comep:kaHue NPUKJIATHOTO MOIYJIs1)

BT. U..

TEOPETHYECKOE 00yUEHUE 4

MPaKTUYECKUE 3aHATHUS 52

KoncyabTanus 6

IIpome:kyTouHasi aTTecTanus (IK3aMeH) 6
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2.2. TemaTu4yecKMid IJIAH M COAEPKAHUE TUCITUTIIHHBI

HamMeHoBaHe Conep:xkanue y4eOHOro marepuasa (0OCHOBHOE M PO(eCCHOHAIBHO- ObLen DopMUpyeMbI
OPHMEHTHPOBAHHOE), TA00PATOPHbIE U MPAKTHYECKUE 3AHATHS, e
pa3aesioB M TeM . 4acoB
NPUKJIATHON MOAYJIb (IIPY HAJINYHN) KOMIIETEeHIIUMN
1 2 3 4
OcHOBHOE coep:KaHue
Pa3pen 1. 20
IHoBTOpenue Kypca
MaTeMaTUKH
OCHOBHOM IIKOJIbI
Tema 1.1 Conepxanue yueOHOro MaTepuaia
Lens u 3a1a4yu | ba3oBble 3HAHUS UM YMEHUS 10 MaTeMaTHKe B MPOPECCHOHAIBHON U B
MaTeMaTUKH IIPY | TOBCEIHEBHOM AESATEILHOCTH. OK-01, OK-02,
OCBOCHHHU KomMOuHupoBanHoe 3aHsTHE 2 OK-03, OK-04,
CIICHNAJIbHOCTHU OK-OS, OK-O6,
Tema 1.2 Conepxanue yueOHOro MaTepuana OK-07
Yucina n BeuucieHus. | JIeWCTBUS HAJ TIOJOXKUTCIBHBIMA W OTPHUIATEIBHBIMA  YHCIIAMU, MK 1.1,
Bripaxxenus U | OOBIKHOBEHHBIMH U JECSITHYHBIMU JPOOSIMHU. [1K1.4,
mpeoOpa3oBaHUs JlelicTBus co cTeneHs MU, GOpMYyIIbl COKPAIICHHOTO YMHOXKEHHUS. 2 IIK 2.1, TIK2.5,
KoMOuHupoBanHOE 3aHsTHE TK 3.1, 1K 3.3
Tema 1.3. IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (coaep:KaHHMe
['eomeTpus Ha | MPUKJIATHOTO MOIYJIsl)
MJIOCKOCTH Buapl mimockux Guryp u ux miomnais.
[IpakTHKO-OpHEHTHPOBAHHbBIE 33aJadyd B Kypce TIE€OMETpUM Ha 2

IINTOCKOCTH

HpaKTI/I‘-IeCKOe 3aHATUC
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Tema 1.4 Coneprkanue yueOHOTO MaTepHralia
IIpoueHTHBIE [TpocTeie NpOLEHTHI, pa3Hble CHOCOOBI WX BbUKCIEHUS. CIOXKHBIE
BBIYHCIICHUS IIPOLICHTHI 4
[IpakTueckoe 3aHsATHE
Tema 1.5 Copnepxanue yueOHOro MaTepuasia
VYpaBHeHus U | JIuneitHble, KBagpaTHbIE, JPOOHO-TUHENHBIE YPaBHEHUS U HEPABEHCTBA
HEpaBEHCTBA [IpakTrueckoe 3aHsTHE 2
Tema 1.6 Conepxanue yueOHOTo MaTepuana
Cucremel ypaBHenuil ¥ | CiocoObl  pemieHuss CUCTEM JHHEWHBIX ypaBHEHUH. Cucrempl
HEPaBEHCTB HEPaBEHCTB 6
Kom0OunnpoBaHHOE 3aHATHE
Tema 1.7 Conepkanue yueOHOro MaTepuana
BXxoaHOM KOHTpOJIB Boluncnennss u  npeoOpa3oBaHus. YpaBHEHHS] M HEPaBEHCTBA.
['eomeTpust HA TIIIOCKOCTH 2
KouTtponbHas paborta
Pazgen 2 Ilpsimblie u 20
IVIOCKOCTH B
IIPOCTPAHCTBE OK-01, OK-03,
Tema 2.1. Conepxanue yueOHOro MaTepuasia OK-04, OK-07
OcHoBuple  moHATHsA | [Ipeamer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, TpsMas, K 1.1, TIK
CTEPEOMETPUH. IUIOCKOCTh, MPOCTPAHCTBO). (OCHOBHBIE AKCHOMBI CTEPEOMETPUH. 2 1.2,
Pacronoxenue [Tepecekaromuecs, NapaulelbHble M  CKPEUIMBAIOIIMECS MPAMBIE. [K 1.3, TTIK2.5,
IIK 3.1

MPSAMBIX U TJIOCKOCTEN

[Ipu3Hak # CBOWMCTBO CKpEIIMBAKOIIUXCA NOpsiMbIX. (OCHOBHBIE

MPOCTPAHCTBEHHBIE (PUTYPHI.

KoMOuHupoBaHHOe 3aHsITHE
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Tema 2.2.
[TapanienbHOCTH
OpSAMBIX, TMPSAMOH U

Coneprkanue yueOHOTO MaTepHralia

[lapamnensHpie mpsiMasi u  MIOCKOCTh. Ompenenenue. [lpusHak.
CpoiictBa (¢ gokasarenbcTBoM).  [lapamnenbHble  TUIOCKOCTH.

MIJIOCKOCTH, Omnpenenenue. [Ipuznak. CBoiicTBa (C J0Ka3aTenbCTBOM). TeTparap u

IJIOCKOCTEN ero sneMeHThl. Ilapasmenenunen u ero »3neMmeHTbl. (CBOiCTBa
IPOTHUBOIIOJIOXKHBIX TpaHed W  JUaroHajed  mnapajuielenumnenaa.
[TocTpoenue ceuenunil. Pemenue 3aaay.
KomOuHMpoBaHHOE 3aHATHE

Tema 2.3. Coneprkanue yueOHOTO MaTepHralia

[lepnenaukynsapHocts | [lepieHauKynsspHbIC IIpsIMBIE. [TapannensHbie IIpsIMBIE,

MPSAMBIX, IPSIMON U

NCPHCHAUKYJIPHBIC K IIIIOCKOCTH. HpI/I3HaK MNCPICHAUKYIIAPHOCTHU

TTIOCKOCTH, MpAMON U IIIOCKOCTH. [oka3zarenscTBo. [lepneHauKynsp 1 HaKJIOHHAS.
IIJIOCKOCTEN [leprieHnuKynsipHble  TIOCKOCTU. [IpHU3HAaK  MEpHEeHIUKYISIPHOCTH
TUIOCKOCTEN. [{0Ka3aTebCTBO.
PaccrosiHus B mpocTpaHcTBE
KoMOuHupoBaHHOE 3aHsATHE
Tema 2.4. Conepxanue yueOHOTo MaTepuana

Teopema 0o Tpex

Teopema o Tpex nepneHAuKyJsipax. Jloka3aTeinbCTBO. YTON MEXIY

HICPICHIUKYIApAX IIPSAMOM U IJIOCKOCTBIO. YTOJI MEKY TUIOCKOCTAMHU

KomOuHupoBaHHOE 3aHITHE
Tema 2.5. IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE cO/Aep:KaHUe (coaep:KaHHMe
[TapamensHele, NPHUKJIATHOTO MOIYJIA)
IIEPIICHIUKYJIPHBIE, Akcuomsl crepeomerpud. [lepneHaAuKyISpHOCTh NPSMOM U IJIIOCKOCTH,
CKPEILHBAIOIINECS [IapajuIeNIbBHOCTh  JIBYX IIPSAMBIX, IEPIECHAMKYJSIPHBIX IUIOCKOCTH,
IIPsIMbIE NEPIECHINKYJIAPHOCTD INIOCKOCTEN

HpaKTI/I‘{€CKO€ 3aHATHC
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Tema 2.6.
Pemenne 3aJ1a4.

Hp}IMble N IINIOCKOCTH

Coneprkanue yueOHOTO MaTepHralia

Pacnionoxxenue IIPpAMBIX )41 IIOCKOCTEH B

HepHCHIlI/IKy.TISIpHOCTB U IIapaJuICIbHOCTL IIPAMBIX H IIOCKOCTEH.

IPOCTPAHCTBE.

B IMPOCTPAHCTBE CxkpenuBaroniecs npsiMbie 2

KoHTposbHas padorta
Pasnen 3. 16
Koopaunarsl "
BEKTOPbI
Tema 3.1 Conepxkanue yueOHOro MaTepuaia OK-02, OK-03,
JlekapToBbI JlexkapToBbl KOOpAMHATBHL B TmpocTpaHcTBe. [Ipocreimme 3amaun B OK-04, OK-07
KOOPJIUHATEI B | KoOpauHaTax. PaccrossHue Mexay JByMs TOUYKaMH, KOOPIUHATHI 4 {[12( i_&é lnf
MIPOCTPAHCTBE. CepeIMHBI OTPE3Ka HK’ o1, ﬁI<,2.5,
PaccrostHue Mexy | KomOuHUpOBaHHOE 3aHATHE K 3.1, TIK 3.3
JBYMSI TOUYKaMH.
Koopaunatet

CeperHbI OTpEe3Ka
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Tema 3.2 Coneprkanue yueOHOTO MaTepHralia

Bekropsl B | Bextoppl B mnpoctpaHctBe. CIOXKEHHE W BBIUMTAHUE BEKTOPOB.

IPOCTPAHCTBE. YMHOkeHHE BekTOopa Ha unciio. KoMianapsasie BeKTopsl. CkanspHOe

VYron MEXKIY | IPDOU3BEICHUE  BEKTOPOB.  Pa3nokeHne  BekTopa 1O  TpeEM

BEKTOPAMHU. HEKOMILIaHApHBIM ~ BeKkTOpaMm. KoopauHaTel BEKTOpa, CKalIspHOE

CkansipHoe IIPOU3BEJECHUE BEKTOPOB B KOOPAUHATAX, YTOJ MEXKAY BEKTOPAMH, YIOJl

IIPOU3BEACHUE MEXIY IPSIMOM U IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMU. Y paBHEHUE

BEKTOPOB IUIOCKOCTH. ['€eOMeTpUYECKUIi CMBICII OIIPEAETUTENS 2X2
KomOuHnpoBaHHOE 3aHATHE

Tema 3.3 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/Aep:KaHHe (coaep:KaHHe

[IpakTuko- NPUKJIAJTHOTO MOIYJIs1)

OPUEHTHUPOBAHHbBIE KoopannaTHast miockocTh. BeluuciieHne pacCTOSHUN W IUIOMIAJCH Ha

3a1a4u Ha | ruiockocTu. KonnuecTBeHHbIE pPacyeThl

KOOpPJMHATHOMN [IpakTHueckoe 3aHsATHE

IIJIOCKOCTH

Tema 3.4 Conepxanue yueOHOTo MaTepuana

Pemienne 3ama4. | /lekapToBbl KOOPJIMHATHI B IPOCTPAHCTBE. BEKTOpPBI B IPOCTPAaHCTBE.

Koopannatet 1 | CIOKEHHE W BBIYMTAHUE BEKTOPOB. Y MHOXXEHHWE BEKTOpA HAa YMCIIO.

BEKTOPBI Kommnanapasie  BekTopbl. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.

Paznoxenne BekTOpa MO TPEM  HEKOMIUIAHAPHBIM  BEKTOpPaM.
[Ipocrenimme 3amaum B KoopauHartax. KoopauHatel BEKTOpa,
pacCTosiHUE MEXAY TOYKaMH, KOOPJMHATBI CEPEAWHBI OTPE3Ka,
CKQJISIPHOE TPOU3BEACHUE BEKTOPOB B KOOpPJMHATAX, YIrOJ MEXIY
BEKTOpaMH, Yrojd MEXKAY MpSIMOM U IUIOCKOCTBIO, YrOJd MEXIY
IIJIOCKOCTAMU

KonTponbnas pabota
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Pa3zgean 4. OcHOBBI 38
TPUTOHOMETPHH.
Tpuronomerpuyecku
e pyHKuuu
Tema 4.1 Conep:kanue yueOHOro MaTepuana
Tpuronomerpuyeckue | Paguannas mepa yrina. [IoBOpOT TOYKM BOKpYr Hayajia KOOpPIMHAT.
byHKIUIU OnpeneneHue CHHyca, KOCHHYCA, TaHI€HCA M KOTaHI€HCAa. 3HAKU 4
IIPOM3BOJIBHOIO  yIJa, | CHHYCA, KOCHHYCA, TAHI€HCA U KOTAHI'€HCA M0 YETBEPTAM. 3aBUCUMOCTb
yucia. PanguaHHas U | MEXIy CHHYCOM, KOCHHYCOM, TaHT€HCOM MU KOTAQHI'€HCOM OJIHOTO U
rpagycHas Mepa yrila | TOro e yria

KoMOuHrpoBaHHOE 3aHsATHE
Tema 4.2 Conepxanue yueOHOro MaTepuaia
OcHOBHBIE Tpuronomerpruueckue TOXaecTtBa. CHHYC, KOCHUHYC, TaHIE€HC U
TPUTOHOMETPHUYECKHUE | KOTAHI'EHC YIIIOB OU - 0. POPMYIIBIIIPUBEACHHUS 4
TOXIECTBA. KoMOuHupoBaHHOE 3aHsATHE
@opMyJIbl IPUBEACHUS
Tema 4.3 Conepxanue yueOHOro MaTepuana
Cunyc, KocuHyC, | CymMa U pa3HOCTh CHHYCOB. CymMMa U pa3HOCTbh KOCMHYCOB. CHHYC U
TAHT€HC  CYMMBI M | KOCMHYC  JABOMHOrO  yrima.  @opMmyisibl  IOJIOBUHHOIO  yrja.
pasHocTH ABYX yrioB | [IpeoOpa3oBaHuss  CyMMBl  TPUTOHOMETPHUYECKMX  (QYyHKUIUH B 6
CuHyc M KOCHUHYC | IpOW3BEICHWE W  TPOU3BEIACHHUS B  CyMMy.  BbIpaxkeHue
JBOMHOI'O yTia. | TPUTOHOMETPUYECKUX  (YHKUMA  4Yepe3 TAHTeHC  MOJOBUHHOIO
DopMyIsl aprymenTa. IIpeoOpa3oBaHusi MPOCTEHIIMX TPUTOHOMETPUUYECKUX
II0JIOBUHHOTO yIJja BBIPAKECHUH

KomOuHupoBaHHOE 3aHITHE

Tema 4.4

Coneprkanrie yueOHOTO MaTepuana

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,

OK-07

IIK 1.1, IIK
1.2, IIK 1.3,
1lIK 1.4, IIK
2.1, [IK 2.5,
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OyHKIWH, ux
CBOMCTBA. CriocoOsbl
3a1aHusl QYHKITAN

OO6unacTh omnpezeneHuss ¥ MHOXKECTBO 3HaueHUU QyHKIuH. YETHOCTD,
HEYETHOCTD, MEPUOINYHOCTD PYHKIMH. CriocoObl 3aanus QyHKIIHIMA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.5
Tpuronomerpuueckue
GbyHKIIUHM, UX CBOMCTBA

Conep:kanue yueOHOro MaTepuana

OOustacTh ompeneneHuss 1 MHOKECTBO 3HAYEHUW TPUTOHOMETPUYECKHX

GyHKIUH. YETHOCTB, HEUYETHOCTb, MEPUOIUYHOCTD

U rpaduKu TpuroHomeTpuueckux QyHkiuid. CBoiicTBa U rpapuku QyHKIUNA y =
COs X, y =sin X, y = tg X, y = ctg X.
KoMOuHupoBaHHOE 3aHSTHE.
Tema 4.6 Conepxanue yueOHOTo MaTepuana
IIpeoOpazoBanue CxaTue U pacTsbKeHue rpaukoB TPUTOHOMETPUUECKUX (DYHKIUH.
rpadukoB [TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKLIMN
TPUTOHOMETPUYECKHX | [IpakTHYECKOE 3aHATHE
hyHKIUH
Tema 4.7 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (coaep:KaHHe
Onucanune MPHUKJIATHOTO MOLYJIA)
MPOU3BOICTBEHHBIX Hcnonp30BaHne  CBOWCTB ~ TPUTOHOMETPUYECKHX  (YHKIMH B
MPOLIECCOB ¢ | mpodeccroHaIbHBIX 3a/1a4ax

MOMOIIbI0  TpadUKOB

[IpakTrueckoe 3aHsTue

byHKIMA

Tema 4.8 Coneprxanue yueOHOTo MaTepuasa

OOparHblie OOpatnblie TpuroHoMerpuieckue GyHkunu. Mx cBoiicTBa u rpaduxu
TPUTOHOMETPUHCCKUC | KoMOGuHMpOBaHHOE 3aHATHE

dbyHKIIUN

Tema 4.9 Coneprkanre yaeOHOTO MaTepHraia

Tpuronomerpuyeckue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHUe tg X = a, ctg X =
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ypaBHEHUS U

a. PeuieHue TPUTOHOMCTPHYCCKHX ypaBHeHI/Iﬁ OCHOBHBLIX THIIOB:

HEPABEHCTBA IIPOCTEHIINE TPUTOHOMETPUYECKHME YPAaBHEHMsI, CBOJALIMECT K
KBaJPaTHBIM, PEIIAEMBbIE PA3JIOKECHUEM HAa MHOKUTEIH, OJHOPOIHBIE.
[IpocTenmme TPUroHOMETPUIECKHUE HEPABEHCTBA
KoMOuHupoBaHHOE 3aHSTHE.

Tema 4.10 Conep:xanue yueOHOro MaTepuana

Cucremsl CucreMsl IPOCTERIINX TPUTOHOMETPUYECKUX YPABHEHUI

TPUTOHOMETPHYCCKUX | KOMOMHUPOBAHHOE 3aHSITHE

YPaBHEHUM

Tema 4.11 Conepxanue yueOHOTo MaTepuana

Pemenne 3anad. | [IpeoOpa3oBaHne  TPUTOHOMETPUUECKMX  BbIpaKeHUW.  Pemienue

OcHOBBI TPUTOHOMETPUYECKAX YPABHEHWM W HEPABEHCTB B TOM YHUCIE C

TPUTOHOMETPUH. HCIIOJIb30BaHUEM CBOMCTB (DYHKITHH.

Tpuronomerpuyeckue | KonrpoabHas pabora

hyHKIIUN

Pa3nean S.

KoMIuieKkcHBIC YHCIa

Tema 5.1
KowmriiekcHbie uncia

ConeprkaHue yueOHOTO MaTepuaa

[Tonsitue xomruiekcHoro umucia. ConpspKeHHBbIE KOMIUIEKCHBIE YHCIA,
MOAYJIh W AapryMEHT KOMIUIEKCHOTo uyucina. Dopma 3amucu
KOMILJIEKCHOTO ~ 4Ynciia  (TeoMeTpuYecKas, TPUTOHOMETpPUYECKas,
anreOpanyeckasi). ApudmeTudyeckue JACHUCTBUS C KOMIUIEKCHBIMU
YUCIIAMH

KomOuHupoBaHHOE 3aHITHE
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Tema 5.2 Coneprkanue yueOHOTO MaTepHralia

[Ipumenenue BrlmonHeHHe pacyeToB C MOMOIIBbI0 KOMIUIEKCHBIX uucen. [Ipumepsi

KOMIIJIEKCHBIX YUCE MCITIOJIb30BAHUSI KOMITJIEKCHBIX YHCEI 4
[IpakTueckoe 3aHsATHE

Pa3nen 6. 38

IIpousBoanas

bynkumnm, ee

NPUMEHeHHUe

Tema 6.1 Conepxanue yueOHOTo MaTepuana

[TousiTue OnpeneneHue YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOBI €€ 3aaHMusl.

MPOU3BOHOM. CBoMcTBa 4YMCIOBBIX IMOCienoBaTeNbHOCTEN. OrnpenesieHue mnpeaena 02

@opMmynbpl U IMPaBHIA | TOCIECIOBATSIILHOCTH. BBIYHCIEHUE MpEAeioB TOCIEA0BATEIHBHOCTEH. 2 OE-OI’ OE-O4’

muddepenumposanus | [lpenen ¢yHkiuu Ha OeckoHeyHOCTH. IIpenen (GyHKIHMH B TOYKE. OK-O?” OK_ 0 6’
[Ipupamenue  aprymenta. Ilpupamenue  dynxkuun.  3agauu, OK-05, (87 has
MPUBOJAIIME K TMOHATUIO MPOU3BOAHOW. OmpeneseHue MpPOU3BOIHOM. OK-
AJTOPUTM OTBICKAHUS TIPOU3BOTHOMN UK 1.1, IIK
KoMmOuHUpOBaHHOE 3aHSTHE 1.2 1K 1.3,

P IIK 1.4, IIK

Tema 6.2 Coneprkanue yueOHOTO MaTepHraia 271 IIK 2.5

[IponsBogubie cymMMmEl, | @opmyisl quddepennuposanus. [IpaBuina quddepeHrpoBaHus 6 ' I’YK 3 ]' ’

pa3HOCTH KomOuHupoBaHHOE 3aHITHE

MPOU3BEACHUS,

YaCTHOT'O

Tema 6.3 Conepxanue yueOHOro Marepuasia

[TpousBoanbIe Omnpenenenune cioxHou GyHKuU. [Ipon3BoHasS TPUTOHOMETPUUECKHUX

TPUTrOHOMETpHUYECKUX | GpyHKuil. [IponsBonHas cioxHON HyHKIUU

GyHKIHA. KoMOuHrpoBaHHOE 3aHATHE 4
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[TIpousBoaHas
CIIOKHOU (PYyHKIIUH

Tema 6.4

Coneprkanue yueOHOTO MaTepHralia

[TonsiTne 0 | [lonstue HenmpepriBHON (QyHKIMH. CBONCTBA HEMPEPHIBHOM (DYHKITHU.
HEIPEPBIBHOCTH CBsi3b MEXK1y HEMPEPHIBHOCTHIO U AUPHEpEeHIIUPYEMOCTHI0 (YHKIIMU B
GyHKIHH. Meton | Touke. AJTOPUTM PEIICHUs HEPABCHCTB METOIOM HHTEPBAJIOB
MHTEPBAJIOB KomOuHupoBaHHOE 3aHITHE
Tema 6.5 Coneprkanue yueOHOTO MaTepHralia
['eomeTprueckui U | [eomeTpudecKkuii CMBICII  MPOU3BOJAHOM  (PYHKIMM —  YIJIOBOM
busnyeckuid  cMbICH | K03()UIIMEHT KacaTeIbHOW K rpaduKy (GYHKIIMM B TOYKE. Y paBHEHHUE
IIPOU3BOTHOU KacaTeJbHOU K rpaduKy QyHKUUU. AJITOPUTM COCTABJICHHS YpaBHEHUS
KacareJlbHOH K rpaduky pyHkuun y=f(x)
KoMOuHupoBaHHOE 3aHsATHE
Tema 6.6 Coneprkanue yueOHOTO MaTepHraia

dusnueckuii CMBICJT

Ouznyecknii (MEXaHUYECKUN) CMBICT MPOU3BOJHON — MTrHOBEHHAas

MIPOU3BOIHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

poheccHnoHaIBHBIX [TpakTueckoe 3aHsATHE

3aJayax

Tema 6.7 Conepxanue yueOHOro Marepuana

MOHOTOHHOCTb Bospactanue u yObiBaHME (QYHKIHMH, COOTBETCTBHUE BO3pACTaHUS U
GbyHKIHH. Touku | yObiBanust (GyHKUIMM 3HAKYy NOpou3BOAHOW. IloHsATHE MPOU3BOIHOM
AKCTpeMyMa BBICILIETO TOPSAKA, COOTBETCTBME 3HaKa BTOPOM MPOM3BOAHOM

BBINTYKJIOCTU (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3alaul Ha MaKCUMyM
u MuUHUMYM. [loHATHE acUMOTOTHI, CHOCOOBI HX OIpPEaeSICHUS.
Adroput™M wuccnenoBaHus (QYHKIMM W TOCTPOEHHUs €€ Tpaduka ¢
MOMOIIILIO MMPOU3BOAHON. [[poOHO-NTMHEeHHAs QyHKIUS
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KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.8
Uccaenosanue
byHKIHHA u
MOCTpOEHUE TpadhuKOB

Coneprkanue yueOHOTO MaTepHraia

HccnenoBanrie pyHKIIMU HA MOHOTOHHOCTb U MTOCTPOEHUE TpadUKoB.

KomOuHupoBaHHOE 3aHITHE

Tema 6.9 HauOoubiiee
u HanuMEHbIIIEE
3HaYCHUS (PYHKITUU

Conep:xanue yueOHOro MaTepuana

Haxoxnenne HauOONBIIETO W HAUMEHBIIEr0 3HAYEeHUM (QYHKIIHH,
MIOCTPOCHUE TPpaMKOB MHOTOWICHOB C HCIIOJb30BaHUEM armapara
MaTeMaTUYECKOI0 aHaJIn3a

KomOuHupoBaHHOE 3aHITHE

Tema 6.10
Haxoxnenue
ONTUMAIBHOT'O
pe3yabTara C
MMOMOIIIBIO
MTPOU3BOTHOU B
MPAKTUYECKUX 3a]1a4ax

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE CO/ep:KaHUue (comep:KaHHue
NMPUKJIATHOTO MOIYJIfA)

Hanmensbiee n Hanbosbiee 3HaUeHUE (QYHKITUN

[IpakTueckoe 3aHsATHE
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Tema 6.11 Coneprkanue yueOHOTO MaTepHralia
Pemenue 3ana4. | opmynel u npasuna auddepenuupoBanus. Uccnegopanue GyHKIMA C
[IpousBoaHas NOMOIIbI0 TIpou3BoAHONW. Haubosbiiee W HauMeHbIllee 3HAYEHUS 2
byHKINA, ee | hbyHKIHuH
MIPUMEHEHUE KoHTposbHas padorta
Pa3zgen 7. 44
MHOrorpaHHUKM |
TeJia BpalleHust
Tema 7.1 Conepxanue yueOHOTo MaTepuana
Bepmmnsl, pedpa, | [TonsTie MHOTOrpaHHWKa. Ero ajieMeHTBI: BepHIWMHBI, peOpa, T'paHH.
IpaHd MHOrorpaHHuka | J[naronans. CeueHnue. BoIyKible U HEBBITYKIIbIE MHOTOTPAHHUKU

KoMOuHupoBaHnHoOe 3aHsTHE 2 OK-01, OK-02,
Tema 7.2 Conepxanue yaeOHOro Marepuaa OK-03, OK-04,
IIpu3ma, ee | [lousitue mpusmel. Ee ocHoBaHusa 1 OOKOBbIE T'paHHU. BricoTa MpU3MBbI. OK-05, OK-06,
COCTaBIISIOLIHE, [Ipsimas m HakioHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenne OK-07
ceuenne. llpsamas u | KoMOMHHpPOBaHHOE 3aHSATHE 2 IIK 1.1, [IK
[IPaBUJIbHAS IIPU3MBL 1.2, [IK 1.3,
Tema 7.3 Coneprkanue yueOHOTO MaTepHraia 1lIK 1.4, IIK
[Mapamienenunen, ky0. | [Tapamienenunen, cBOWCTBA NPAMOYTOJBHOIO Iapajjieennnena, Kyo. 2.1, IIK 2.5,
CeueHue Ky0a, | CeueHue Ky0Oa, mapasienenurnena 1IK 3.1
napajuienenumneaa KoMOuHMpOoBaHHOE 3aHATHE 2
Tema 7.4 Conepxanue yueOHOTo MaTepuasa
[Mupamuna, ec | [lupamuna u ee onementhl. Ceuenue nupamuabl. [IpaBunbHas
COCTAaBJISIFOLIME, nupamMuaa. Y ceueHHas mupamuaa
ceuenne. IlpaBuibHas | KoMOMHUPOBAHHOE 3aHATHE 2

mupamMuaa. YceuenHas
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ImupamMuaia

Tema 7.5
bokoBas wu moiHad
MMOBEPXHOCTh TPHU3MBI,

Coneprkanue yueOHOTO MaTepHraia

[Tnomanb 60KOBOH U MOJHON MOBEPXHOCTH MPU3MBI, TUPAMH/IBI

KomOuHupoBaHHOE 3aHITHE

MTAPaMUIbI
Tema 7.6 Conep:xanue yueOHOro MaTepuana

Cummerpuss B KyOe, | CHMMETPHSI OTHOCHUTEIILHO TOYKH, MPSIMOM, MIIOCKOCTH. CUMMETpHs B
napajienenunesne, KyOe, mapajuienenuriesie, npusmMe, Mupamue

IIpu3Me, IMMupaMuac

KomOuHupoBaHHOE 3aHATHE

Tema 7.7
IIpumepsl cuMMeTpHii
B Ipodeccuu

IIpogeccnonaIbHO-OPUEHTHPOBAHHOE CoOJep:KaHue (colep:KaHue
NPUKJIATHOTO MOAYJIfA)

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTueckoe 3aHsATHE

Tema 7.8 Coneprkanve yueOHOTO MaTepHraia

[IpaBuiibHBIE [loHdaTre mnOpaBUIBHOTO MHOTOrpaHHWKa. (CBOHCTBAa MPABUIBHBIX
MHOTOIPAaHHHMKHM,  UX | MHOTOTPAaHHUKOB

CBOMCTBA [IpakTrueckoe 3aHsTHE

Tema 7.9 Conepxanue yueOHOTo MaTepuana

Humunmp, ero | [lunmuaap u ero snementhl. CeueHne WIMHApPA (MapauIeIbHOE
COCTABJIAIOLIHE. OCHOBAHHMIO U OcH). PazBepTka muimHapa

CedeHue MuIMHIpa

KomOuHUpOBaHHOE 3aHATHE

Tema 7.10

Konyc, ero
COCTABJISIFOLIIHE.
Ceuenue koHyca

IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJAEpPKaHHe (coAepiKaHue
NPHUKJIATHOT0 MOIYJIA)

Konyc u ero anementsl. CeueHne KoHyca (MapauieibHOe OCHOBAHUIO U
MPOXOJISIIEe YEPE3 BEPILMHY), KOHUUECKUE ceueHus. Pa3BepTka KoHyca

KoMmOuHupoBaHHOE 3aHITHE
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Tema 7.11

YceueHHbIN KOHYC.
CedeHne yCEYEHHOTO
KOHYCa

Coneprkanue yueOHOTO MaTepHralia

VYceuennsiit konyc. Ero obpasytomas u Beicota. CeueHue yceueHHOro
KOHyca

KoMmOuHupoBaHHOE 3aHITHE

Tema 7.12
[lap wu cdepa, wux
CCUYCHUS

Conep:kanue yueOHOTo MaTepuana

[ap u cdepa. Bzaumuoe pacrnonoxenue chepsl v miockoctu. CeueHue
mapa, chepsl

KomOuHupoBaHHOE 3aHATHE

Tema 7.13

[lonstne 00 o0OBEME
Tena. OTHouieHue
00BEMOB  MOJOOHBIX
Ten

ConeprkaHuie yueOHOTO MaTepuaa

[lonatue 00 oO0bemMe Tema. OO0BeM Kyba U HPSMOYTOJIBLHOIO
napayenenunena. O6bem npusmel U wiHHApa. OTHOILIEHHE 00BEMOB
no00HBIX Te. ['eoMeTpudecKuil CMBICI ONpeneNnuTeNs 3-ro MmopsiaKa

KomOuHUpOBaHHOE 3aHATHE

Tema 7.14
O0BeEMBI M ILIOILIATH
ITIOBEPXHOCTEHN TET

ConeprkaHue yueOHOTO MaTepuasia

O6bembl iupamMubl U Konyca. Oobem mapa. [lnomanu moBepxHocrTei
TEN

KomOuHupoBaHHOE 3aHITHE

Tema 7.15
KomOunarmun
MHOTOTPaHHHKOB M TEI

Copnepxkanue yaeOHOro Marepuaia

KoMOuHaimm reoMeTpu4ecKkux Tel

IIpakTHueckoe 3aHsTue

BpAILEHU
Tema 7.16 Conepxanue yueOHOro Marepuana

I'eomerpuueckue Hcnonb3zoBaHne KOMOWHAUUA MHOTOTPAHHUKOB W TEJ BpallCHUS B
KOMOUWHaIUU Ha | IPAaKTUKO-OPUEHTUPOBAHHBIX 3aJa4ax

IIPAKTUKE [IpakTueckoe 3aHsaTHE

Tema 7.17 Conepxanue yueOHOro Marepuasa
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Pemenue 3aay. | OObeMbI U IO TOBEPXHOCTH MHOTOIPAHHUKOB M TEJl BpaleHUS

MHororpaHHUKH u | KonTtpoawsHas padota 2

TeJa BpalleHUs

Pazgen 8. 14

IlepBooOpa3Has

P—— ce OK-01, OK-02,

npuMeHeHHne OK-03, OK-04,

OK-05, OK-06,

Tema 8.1 Conepxanue yueOHOro Marepuasa OK-07

[lepBoobOpa3nas 3ajada 0 BOCCTAHOBJICHUN 3aKOHA JBW)KCHMS IO MU3BECTHOM CKOPOCTH. K 7.1 [IK

byHKIHH. IIpaBuia | [lonatue unTerpupoBanus. O3HAKOMIICHHE C TOHSITHEM HWHTErpaja U I HK 73

HaXO0XJACHUS nepBooOpaszHoil nns Qynkuumm y=f(x). Pemenue 3amau Ha CBs3b HK, 14 HK’

epBOOOpa3HbIX nepBoOOpa3HONl M €€ MPOU3BOAHON, BBIYHUCIECHUE NEPBOOOPA3HOM s 27 HI& 25
nanHoi ¢pyHkuuu. Tabmuma dopmyn uist HaXOXKIAEHUS TEPBOOOPA3HBIX. 2 ' I,YK 3 ]' ’

N3yuyenune npaBuia BEIYUCICHUS TIEPBOOOPA3HOM

KomOuHMpOBaHHOE 3aHATHE
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Tema 8.2

[Inomans
KPUBOJIMHEWHOMN
Tpanenuu.  Dopmyna
Herorona — Jleitonuna

Coneprkanue yueOHOTO MaTepHralia

3ajauy, NPUBOJAIIME K IOHATHIO OIPENEIEHHOTO MHTErpajsa — O
BBIYMCIICHUH IUIOIAAW KPHUBOJMHEHHOM Tpameuuu, O IMepeMELIECHUN
touku. [lonsTue omnpeaenéHHoro wuHrerpana. I'eomerpuuecknii u
bu3uYecKuil CMBICT onpeeneHHoro narerpaia. @opmyna Herotora—
JleitOHMIa

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 8.3
Heomnpenenennsii  u

Conepxanue yueOHOro Marepuaia

[TonsiTue HCOIIPCACIICHHOIO MHTCTIpajia

OTIPEIECIICHHBIN KoMOuHrpoBaHHOE 3aHsATHE

WHTETPAIBI

Tema 8.4 Conepxanue yueOHOTo MaTepuana

[TonsTue 00 | ['eoMeTprUeckuii CMBICI ONPEICICHHOTO HHTETpajia
OIIPEIECIIECHHOM KomMOuHupoBanHoe 3aHsTHE

MHTErpajie KaK

TJIOIIA/IA

KPHUBOJIMHENHOMN

Tpaneuuu

Tewma 8.5 IIpodeccnoHAILHO-OPUEHTUPOBAHHOE COJepKaHue (coaep:KaHHe
OnpeneneHHbIN NPUKJIATHOTO MOYJIA)

HHTCTPAJI B ) KU3HHU

['eomeTrpruuecknii  CMBICH  ONpPENEICHHOro uHTerpana. Popmyna
Hgerorona - JleiitOuuna.

Pemienne 3amay HAa TOpPUMEHEHME WHTErpansa Jyisi BBIYMCICHUS
(bU3UYECKUX BEIMYMH U TUIOIIAeH

HpaKTI/I‘-IeCKOe 3aHATUC

Tema 8.6

Coneprkanrie yueOHOTO MaTepuana
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Pemenue 3anay. | [leppooOpasznas gynkiuu. [IpaBuna HaxoxaeHus nepBooOpasHbix. Ee
ITepBooGpaznas MIPUMCHECHHUE 2
byHKIUH, ee | KorTtpoapHas padota
MIpUMEHEHUE
Pa3nen 9. 18
CremeHMm ¥ KOpHH.
Crenennas pyHkuus
Tema 9.1 Coneprkanue yueOHOTO MaTepHraia
CrenenHass (QyHKIMs, | [IoHATHE KOPHS N-OW CTEMEHU M3 JCHCTBUTEIBLHOrO 4uciaa. DyHKIUH
€€ CBOMCTBA y = VX uX cBOWCTBa U rpaduku. CBOMCTBA KOPHS N-0i CTEIEHU
KoMOuHrpoBaHHOE 3aHsATHE 4
Tema 9.2 Coneprkanue yueOHOTO MaTepHralia
[IpeobOpazoBanue [IpeoOpazoBanue UPPAIMOHATBEHBIX BRIPAKECHHIMA
BmpvameHHH ¢ KopHsAMHU | KOMOMHUPOBAHHOE 3aHITHE 4 OK-01, OK-02,
N-oli cTerneHu OK-03, OK-04,
Tema 9.3 Conepxanue yueOHOro MaTepuana OK-05, OK-07
CpoiictBa crenenu c | [loHsTue creneHu ¢ JOOBIM PallMOHAIBHBIM MOKa3aTesieM. CTeTICHHBIC
paIrmoHaIbHBIM U | GyHKINH, UX CBOMCTBA U Tpaduku
JICUCTBUTEIIBHBIM KomOuHUpOBaHHOE 3aHATHE 2
MOKa3aTeIIIMH
Tema 9.4 Conepxanue yueOHOTo MaTepuasa
Pemenne PaBHOCWIIBHOCTH MppaLlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB. MeToibl
HpparmoHaIbHbIX uX pelieHus. PemeHre uppaiuoHalbHbIX YPaBHEHUN U HEPABEHCTB
ypaBHEHUN 1 | KoMOMHUPOBAHHOE 3aHITHE 6
HEpPABEHCTB
Tema 9.5 Coneprkanre yaeOHOTO MaTepHraia
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Crenenn u  kopHu. | Onpenenenue cTeneHHoW (QyHKIuuU. Vcnonb3oBaHue e€e CBOWCTB MpHU
CreneHHast pyHKIUs | pEUICHUU YPAaBHEHUI U HEPABEHCTB 2
KoutposnbHas pabota
Pa3nen 10. 16
IMoka3aTenbHast
GyHkuus
Tema 10.1 Coneprkanue yueOHOTO MaTepHraia
IToka3zaTenbHast CrerneHb ¢ TPOU3BOJBHBIM  JIEUCTBUTENBHBIM  IOKAa3aTEJIEM.
(dyHKuHs, ee cBoiicTBa | OmpenencHne IMOKa3aTelbHON (YHKIMHM, €€ CBOWCTBA M TIpaduk.
3HaKOMCTBO C MPUMEHEHHUEM IOKa3aTelbHOW (QyHKUMH. Pemenue
MOKa3aTeJIbHbIX YpaBHEHUN (DYHKIIMOHATBHO-TPA(QUUECKUM METOJIOM 4
Kom0OunnpoBaHHOE 3aHATHE
Tema 10.2 Coneprkanue yueOHOTO MaTepHraia
Pemenue Pemenne  mokas3aTelbHBIX  YPAaBHEHMM  METOJOM  ypaBHHBAHUS OK-01, OK-02,
MOKa3aTeIbHBIX ToKa3aTeneH, METOJIOM BBE/ICHUS HOBOM MIEPEMEHHOM, OK-03, OK-04,
YpaBHEHUI 1 | GyHKIMOHAIBHO-TpAaQUUECKUM METOJOM. PelieHre mnoka3zaTeabHbIX 6 OK-05, OK-07
HEpaBEHCTB HEPaBEHCTB
[IpakTHueckoe 3aHsTue
Tema 10.3 Coneprkanue yaeOHOTO MaTepHraia
Cucremsl Perienre cucrteM nokasaTesibHbIX YPaBHEHHUIN
MOKa3aTeIbHbIX KoMOuHupoBaHHOe 3aHsATHE 4
YpPaBHECHUN
Tema 10.4 Coneprkanue yaeOHOTO MaTepHraia
Pemenune 3ama4. | Pemenue  mokasaTrenbHBIX — yPaBHEHMM  METOJIOM  YPaBHMBAHUS
IToka3arensHasa MOKa3aTeaed M METOJOM BBEICHUS HOBOM IEpEMEHHOU. PemieHue
byHKIHS MOKa3aTeIbHbIX HEPABEHCTB 2
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KoutposnbHas pabota

Pa3znen 11. 30

Jlorapugmsi.

Jlorapupmuueckas

GyHkuus

Tema 11.1 Conep:xanue yueOHOro MaTepuana

Jlorapupm gucia. | Jlorapudwm uncna. JlecITUUHBIN U HATYpaIbHBINA JOTapuMBbl, YUCIIO €

Jecsatnunbin u | KomOuHUpOBaHHOE 3aHATHE

HaTypaJabHBII 4

Jorapu(pMsbl, YUCIIO €

Tema 11.2 Conepxanue yueOHOTo MaTepuana

CaoiicTBa CaoiictBa norapupmos. Onepanus rorapu(pMupoBaHusl.

J0Tapu(pMOB. KomOuHUpOBaHHOE 3aHATHE 6

Oneparnus

norapuMUpPOBaAHUS

Tema 11.3 Conepxanue yueOHOTo MaTepuana

Jlorapudpmuueckas Jlorapupmuueckast pyHKIUS U €€ CBOMCTBA

(Gynkus, ee cBolicTBa | KOMOMHMPOBAHHOE 3aHATHE 4

Tema 11.4 Coneprkanue yaeOHOTO MaTepHraia

Pemenue [Tonsitue norapupmudeckoro ypaBHeHus. Onepaiusi TOTEHIUPOBAHUSI.

JorapupMUUECKUX Tpu OCHOBHBIX MeTOJa pELIEHUs JorapupMUUECKUX ypaBHEHUM:

ypaBHEHUI U | GyHKIMOHAIbHO-TpaUUECKUN, METOJ  MOTEHUUPOBAHUS, METOJ

HEPABEHCTB BBEJICHMsI HOBOM TiepemMeHHoM. JlorapupmMuueckre HepaBeHCTBA 8
KoMOuHupoBaHHOE 3aHsTHE

Tema 11.5 Conepxanue yueOHOro Marepuaa

Cucremsl ANTOpUTM  peleHuss  CUCTEMbl  ypaBHEHUH. PaBHOCWIBHOCTB

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 1.1, IIK
1.2, IIK 1.3,
IlIK 1.4, I[IK
2.1, IIK 2.5,

IIK 3.1
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norapupMUYECKUX

Jorapu(pMUYECKUX YpaBHEHUIN U HEPABEHCTB

ypaBHEHUM KoMOuHupoBaHnHOe 3aHsATHE 2

Tema 11.6 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/Aep:KaHHe (coaep:KaHue

Jlorapudmebr B | IPUKJIATHOT0 MOYJIs1)

MIPUPOJE U TEXHUKE [Tpumenenue norapudma. Jlorapudpmuueckas cnupans B npupone. Ee
MaTeMaTU4YeCKHe CBOMCTBA 4
[IpakTrueckoe 3aHsTHE

Tema 11.7 Conepxanue yueOHOro MaTepuana

Pemenne 3anad. | Jlorapudpmuueckas GyHKLHS. Pemenune IIPOCTENIINX

Jlorapugmel. Jorapu(pMUYECKUX YpaBHEHUI 2

Jlorapupmuueckas KoHnTtposnbHas pabota

byHKIUSA

Pa3zpen 12. 10

MHoxkecTBa.

JJIEeMEHTbI  TEOPUH

rpagos

Tema 12.1 Conepxanue yueOHOTo MaTepuana

MHoxecTBa [Tonarue mHoxecTBa. [logMHOMkecTBO. Onepanyiy ¢ MHOKECTBAMU
KoMOuHupoBaHnHOE 3aHsTHE 2

Tema 12.2 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (coaep:KaHHe

Onepanuu C | IPUKJIATHOTO MOYJIs1)

MHOECTBaMHU Onepaiu ¢ MHOXecTBaMHU. Pellienre mpukiagHbix 3a1a4
[IpakTHUECKOE 3aHATHE 2

Tema 12.3 Coneprxanue yueOHOTo MaTepuasa

I'padur [Tonsarue rpada. Cs3Hbli rpad, AepeBO, UK I'pad Ha MIIOCKOCTH
[IpakTudeckas padota 4
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Tema 12.4
Pemenne 3aJ1a4.

MmuoxectBa, ['padbr u

Coneprkanue yueOHOTO MaTepHralia

OHCpaHI/IH C MHOXKCCTBaMH.
IIOMOIIIBIO MHOKCCTB. HpI/IMeHCHI/Ie rpaqu K pCHICHUIO 3a1a4

Onucanue peadbHBIX CHUTYallUid C

UX IPUMEHEHHE KonTponsHas pabora 2
Pazpnen 13. DiemeHTHI 26
KOMOMHATOPUKH,
CTATHUCTUKH M TEOPHUU
BEPOSITHOCTEM
Tema 13.1 Conepxanue yueOHOTo MaTepuana
OcHoBHble  moHATHA | [IepecTaHOBKH, pa3MeIeHHsI, COUETaHUSI.
KOMOWHATOPUKHU 4

KomOuHupoBaHHoE 3aHsTHE. OK-01, OK-02,
Tema 13.2 ConeprkaHue yueOHOTo MaTepuana OK-03, OK-04,
CoObiTne, BeposTHOCTh | COBMECTHBIE W HECOBMECTHBIC COOBITHSA. TeOopeMbl O BEPOSTHOCTH OK-05, OK-07
coObITHs. C0KEHNE U | CYMMBI COOBITHI. Y CIIOBHAS BEPOSTHOCTh. 3aBUCHUMbBIC M HE3aBUCHMBIC IIK 1.1, I[IK
YMHOXEHHUE coObITHsI. TeopeMbl 0 BEpOSITHOCTH IPOU3BEICHUS COOBITUM. 1.2, TIK 1.3,
BEPOSATHOCTEH KoMOuHMpOBaHHOE 3aHATHE 4 IIK 1.4, IIK
Tema 13.3 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COAep:KaHHe (Comep:KaHHMe 2.1, IIK 2.5,
BepostHOCTB B | IPUKJIAJTHOTO MOIYJIs1) IIK 3.1
npodeccrnoHalIbHbBIX OTHOCHTENbHAsT YacTOTa COOBITHSA, CBOWCTBO €€ YCTOMYMBOCTH.
3aja4ax Craructuyeckoe omnpeneneHue BeposTHOCTH. OIleHKa BEPOSATHOCTH

COOBITHS 4

IIpakTHueckoe 3aHsTue
Tema 13.4 Coneprkanre yaeOHOTO MaTepHraia
JluckperHas Buapl ciywailinbix BenuuuH. OnpeaesneHue IUCKPETHOM CiaydailHOU

Cly4dailHas BEJIMYMHA,

BEJIMYUHBL. 3aKOH PacCHpeAesIeHUs] JUCKPETHOW CIIy4ailHOW BEITUYHUHBI.
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3aKOH ee | Ee uncnoBble XapaKTepUCTUKH

pacrpeneneHus KoMOuHupoBaHnHOe 3aHsATHE

Tema 13.5 Conep:xanue yueOHOro MaTepuana

3anauu Bapuammonneii  psx.  [loogurom  4actor W THCTOrpamMma.
MaTeMaTU4eCKOn CraTuCTHUECKHE XapaKTEPUCTUKH Psia HAOTIOAaeMbIX JTaHHBIX
CTaTUCTHKHU KoMOuHupoBaHnHoe 3aHsITHE

Tema 13.6 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (Comep:KaHHe

Cocrasieaue Ta0IuI u
UarpaMM Ha MPaKTHKE

NPUKJIATHOTO MOYJIA)

[lepBuuynast oOpabOTKa CTAaTUCTUYECKMX MAaHHBIX. ['paduyeckoe ux
npexacrabieHue. HaxoxaeHue cpelHUX XapaKTepUCTUK, HaOII0AaeMbIX
JTAHHBIX

[IpakTHueckoe 3aHsTue
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Tema 13.7 Coneprkanue yueOHOTO MaTepHralia
Pemenue 3a1a4. | OnemMeHThl KoMOuHaTOpuku. CoObITHE, BEpPOSITHOCTb  COOBITHS.
DNEeMEHTHI CrnoxxeHre 1 YMHOXKEHHE BEPOSTHOCTEN
KOMOWHATOPUKHU, KontponsHas pabota 2
CTAaTUCTUKA WU TEOPHUH
BEPOSITHOCTEN
Pa3pen 14. 28
YpaBuenus U
HEePaBeHCTBA
Tema 14.1 Conepxanue yueOHOTo MaTepuana
PaBHOCHMIBHOCTB PaBHOCMIBHOCTE ypaBHEHUI M HepaBeHCTB. Omnpenenenus. OCHOBHbIE
YpaBHEHUI U | TEOPEMBI PABHOCHWJIBHBIX MEPEXOJAaX B YPABHEHUSAX U HEPABEHCTBAX. OK-01, OK-02,
HepaBeHCTB.  OOmue | OOmme MeTOabI PEIICHHs YPaBHEHHUI: IIEPEX0/1 OT PABEHCTBA (DYHKIIHIA 4 OK-03, OK-04,
METO/Ibl PEIICHUS K PpaBEHCTBY AapryMEHTOB [IJIi MOHOTOHHBIX (YHKIHM, METOJ OK-05, OK-06,
pa3oXKEeHHsT HA MHOXWTENIA, METOJl BBEJCHUS HOBOW NEPEMEHHOM, OK-07
byHKIMOHATBEHO-TPadUUECKUN METO/ IIK 1.1, IIK
KoMOuHupoBaHHOE 3aHsATHE 1.2, [IK 1.3,
Tema 14.2 Copeprxanue yueOHOTO MaTepuaia 1lIK 1.4, IIK
I'papuueckuit  meroxn | OOmMe METOABI PEHICHHS HEPABEHCTB: TEPEXOJ OT CpPaBHEHUS 2.1, IIK 2.5,
pelleHUsl ypaBHEHUH, | 3HaueHWW (QYHKIOUA K CPaBHCHHMIO 3HAYEHUW apryMEHTOB IS IIK 3.1
HEpPABEHCTB MOHOTOHHBIX  (DYHKIIUH, METOJ HWHTEPBAJOB, (YHKIUOHAIHHO-
rpaduyeckuit Meton. ['paduueckuil MeTOA pEIICHUS YpPaBHEHUU WU 4
HEPaBEHCTB
KoMOuHupoBaHHOE 3aHsTHE
Tema 14.3 Coneprkanre yaeOHOTO MaTepHraia
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VYpaBHeHus u | Onpenenenue Moxynsa. Packpeitme MoOIylss 1O ONPEIEIICHHMIO.
HEPABEHCTBA c | IIpocreiimme ypaBHEHUS M HEpaBeHCTBa C Moaynem. lIpumenenue
MOJZLyJIEM PABHOCWIIBHBIX IIEPEXOJOB B ONPEIACICHHBIX THUIIAX YPABHEHUU U 4

HEPaBEHCTB C MOAYJIEM

KoMmOuHupoBaHHOE 3aHITHE
Tema 14.4 Conep:xanue yueOHOro MaTepuana
VYpaBHeHus 1 | 3HaAKOMCTBO ¢ napameTpoM. IIpocreiimme ypaBHEHUS U HEPABEHCTBA C
HEpaBEHCTBA C | mapamMeTpom 6
rapamMeTpamu KoMOuHrpoBaHHOE 3aHsATHE
Tema 14.5 IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/Aep:KaHHe (coaep:KaHHe
CocraBnenue U | IPUKJIAJHOTO MOAYJIS)
pelieHue Pemenne TekcTOBBIX 3a71a4 MPO(HECCHOHATIBHOTO COACPKAHMS
npodeccuoHalIbHbBIX [IpakTrueckue 3aHATUSA 8
3aady  C  IOMOILBIO
YPaBHEHUM
Tema 14.6 Conepxanue yueOHOro MaTepuaia
Pemienne 3a1a4. | OOmuye MeToAbl PElICHHUs YpaBHEHUH. YpaBHEHHUS M HEPABEHCTBA C
YpaBHeHUs U | MOJIYJIEM M C TTapaMeTpaMu
HEpaBEHCTBA [IpakTrueckoe 3aHsTHE 2
IIpome:xxyTounas arrecrauus (JK3aMeH) 6
Bcero: 340
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3. YcaoBust peaju3zanuu nporpaMmmbl 001eo0pa3oBaTeIbHON AUCIUIIIMHBI

3.1 TpeboBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00€eCIe4YeHHUI0:
Peanuzaniust yueOHOM AUCIUTIINHBI TpeOyeT Hau4us: ydeOHOTO KabrHeTa

«MarematukaPeanu3anus yueOHOM TUCHUIIIMHBI TPEOYET HATUUUS: Y4EOHOTO
kaOuHera «MaTemaTuka»
Kommiekt yueOHoi Mebenu: paboyee MeCcTO NpernogaBaTess,ydyeHHIeCcKue CToibl — 15
T., CTyJbs — 30 WT., ydeOHas qocKa, mKad KHUKHBIA — 2 TIT.
Texuuueckue cpeacta ooydenus: kommnbrorep Celeron 2.4 Ghz/4gb/300 GB/-1 mir.
VYyeOHo-HarsAaHble  cTeHAbpl: «Tabmuua npou3BOIHBIX»;«CXeMa HCCIIeIOBaHUS
GyHKIHI; «Crenenn U KOpHU U
cBoiicTBay;«Tabnumannrerpanopy;« TenaBpamenus»;«KBaapaTHoeypaBHeHne»; «Dop
MYJIbI COKPAILIEHHOT'O YMHOKEHHUS;
«@opMynbl  TpuroHoMerpun». KoOMIUIEKT y4yeOHO-METOIMYECKHMX MaTepHalioB,
yueOHasi JuTeparypa, pa3JaTOYHbId MaTepuan, HarjsaHble nocodus (Moaenu,
KOMIUIEKTBl ~y4e€OHBIX TaOmuI 1O BCEMY Kypcy JUCUMIUIMHBI, HarmsaHo-
MH(POPMAIIMOHHBIE MaTEPHAJIbL: PE3EHTALUH, BUICO(PUIbMBI.
[Tporpammuocobecniedenne: OC Windows, mporpammsl akera MicrosoftOffice.
Pertupkynsitop OakTepuIIUaHBIN 11 00e33apakuBaHus Bo3ayxa — | IiT.

3.2 UndopMmaunoHHoe odecnieyeHne o0yueHust
Ilepeyenb pekomeHayeMbIX y4eOHbIX H31aHui, UHTEepHeT-pecypcosB,
JAOTNOJIHUTEJIbHOM JIMTePaTyphbl

OCHOBHBIC HICTOYHUKHU:

1hawmarxoe M.M. Martematuka: ydeOHMK I CTyA. YYPEKICHUH cpel.npod.
obpazoBanus. — M., 2022.

2.bawmarose M.M. Marematuka. 3amayHuK: yde. mocoOue sl CTyA. YUYPEKISHUM
cpea.npod. oopazoBanus. — M., 2022.

3. Konmoropos A.H. A6pamoB A.M., Jdynaunps FO.II. u np. Anrebpa u Hadana
MareMatuyeckoro anamuza. 10-11 kmaccel yueOHMK 11 001€00pa3oBaTebHbBIX
yupexaeHuii: 0a3oBbii ypoBeHb ~ — M.: Ilpocemenne, 2021. (KOMIUIEKT C
ANIEKTPOHHBIM NPHIIOKEHUEM). = 384 c.

4 IToropenoB A.B. T'eomerpus. 10-11 xmaccel: yue6. IlocoOue: 06a3oBbIM U
npoduibHbIN ypoBHU U3a. — M.: [Ipocsenienue, 2020 =176 c.

5.JI.C. Aranacan, B.®. byry3os, C.b. KagomueB u ap. ['eomerpusi. 10-11 xnaccst:
yue0. [TocoOue: 6azoBbIit U mpodubHbIN ypoBHU -18e u3n. — M.: [Ipocsemenune, 2019
6. MopakoBuu A. I'. AnreOpa u Hauana maTemaTudeckoro ananusa. 10-11 k.
VY4eOHHK U 3aJaUHUK IS YIAIUXCsl 00111e00pa30BaTeIbHBIX YUPEKICHUH. - M.:
Mmuemosuna, 2019.

)IOHO.]IHI/ITC.]'IBHI)IC HCTOYHHUKH:
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1. H.B. boromornos, IlpakTuueckue 3aHATHA [0 MaTeMaTuke, yueOHOoe ocodue s
cpeaHux npodeccuoHaabHbIX YU4eOHBIX 3aBeieHui — M.: Briciias mkona, 2018. — 495
C.

2. Conoseituuk N.JI., Jlucuukuu B.T. COopHUK 33724 10 MaTeMaTUKE C PEIICHUSIMU
1151 TeXHukyMoB — M.: OO0 «M3narensckuit njom «OHUKC 21 Bex»: OO0
«3narenbctBO «Mup u o6pazoBanuey, 2019. — 464 c.

3.bawmaxos M.A. Marematuka. COOpHUK 3amad NpoUILHON HalpaBICHHOCTH:
yuae0.mocobue utst CTyA. yIpexkaeHui cpen. mpod. oopazosanus. — M., 2019.

HNuTepHeT-pecypcebl:

http://festival.1september.ru/

http://www.fepo.ru

www.mathematics.ru

http://revolution.allbest.ru/mathematics/d00254043.html

http://ru.wikipedia.org

http://www.mathprofi.ru/differencialnye _uravnenija_primery reshenii.html
http://www.chem-astu.ru/

http://gigabaza.ru/

http://www.youtube.com/watch?v=TxFmRLiSpKo (I"eoMeTpuyecKuii CMBICIT
MIPOU3BOTHOM )

http://www.youtube.com/watch?v=PbbyP8oEv-g(IlepBooOpa3nast 1 HeonpeIeIeHHBII
MHTErpai)

http://www.youtube.com/watch?v=2N-1jQ T798&feature=channel (MurerpupoBanue
10 YacTsIM)
http://www.youtube.com/watch?v=39gGZQW36M8k&feature=channel (Ta6mia
OCHOBHBIX HHTEIPAJIOB)
http://www.youtube.com/watch?v=dU_FMgq_lssO&feature=channel (ITousTue
OIPEJICIIEHHOT'O NHTETpaia)

http://www.youtube.com/watch?v=C_7clQcJP-c (Teopus BeposiTHOCTEH)

http://www. methmath.chat.ru (Mmetoanka mpemnogaBaHusi MAaTEMaTHKH )
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http://revolution.allbest.ru/mathematics/d00254043.html
http://ru.wikipedia.org/
http://www.mathprofi.ru/differencialnye_uravnenija_primery_reshenii.html
http://www.chem-astu.ru/
http://gigabaza.ru/
http://www.youtube.com/watch?v=TxFmRLiSpKo
http://www.youtube.com/watch?v=PbbyP8oEv-g
http://www.youtube.com/watch?v=2N-1jQ_T798&feature=channel
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
http://www.youtube.com/watch?v=dU_FMq_lss0&feature=channel
http://www.youtube.com/watch?v=C_7clQcJP-c

4. KoHTPOJIb M OlleHKA Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOM

JTUCIHHUILINHBI

KOHTpOJ’IbH OLICHKA PC3yJIbTaTOB OCBOCHUMA O6Hl€06p330BaTeHBHOﬁ AU CTTUITIINHBI

pPacKpBIBAIOTCS  4Yepes

JTUCHUIIIMHAPHBIC

pe3yJIbTaTHl,

HalpaBJICHHBIC  Ha

dbopmupoBaHre OOMMX W MPOPECCHOHATBHBIX KOMIIETEHIIUHA IO pas3aeiiaM Hu

TEMaM COJEpKaHUs Y4eOHOTO MaTepuaa.

Ob6mas/npodeccuoHaabHast Pa3nen/Tema Tun oneHoYHBIX
KOMIIETeHIHA MeponpusITHS
OK 01. Beibupats ciocoOsbI P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue
peleHus 3a1au o/c’, 1.4,15,1.6 VCTHBIN 01poc
poheCCHOHATLHON P2, Tembt 2.1,2.2,2.3, 2.4, | Maremaruueckuit
OEATCIIBHOCTHU 2.5 1I-0/c, 2.6 JOUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 1I-
MIPUMEHHUTEIIHHO olc. 3.4 NunuBuayanpHas
K pPa3IMYHBIM KOHTEKCTaM P 4, Tems1 4.1, 4.2, 4.3, 4.4, | caMOCTOsITeIbHAs
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, | pabora
4.10,4.11 [IpencraBnenue
P 5, Temsr 5.1, 5.2 PE3YIbTATOB
P 6, Temsl 6.1, 6.2, 6.3, MPAKTHYECKHX
6.4, 6.5, 6.6,6.71I1-0/c, 6.8, AGOT
6.9, 6.10 TT-o/c, 6.11 p
P 7, Temsi 7.1,7.2, 7.3, 3amura
7.4,7.5,7.6,7.7 II- TBOPYECKHX paboT
0/c,7.8,7.9, 7.10 IT-o/c, 3ammuTa
7.11,7.12,7.13,7.14,7.15, | unpuBUIya bHbIX
7.16, 7.17 NPOEKTOB
P9, Temn 9.1,9.2,9.3, pabota
9.495 Brinonnenue
P 10, Temsr 10.1, 10.2, DK3aMCHAIlMOHHBIX
10.3,10.4 3aJaHui

P11, Temsr 11.1,11.2,
11.31II-0/c,11.4,11.5,11.6
IT-o/c, 11.7

P12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temsr 13.1, 13.2,
13.3,13.4,13.5I1-0/c, 13.6

3
MpogeccuoHanbHoe-opueHMUPOBAHHOE COOepHaHue
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P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c, 14.6

OK 02. Mcnions30Bath
COBPEMEHHBIC CPE/ICTBA
MOVICKa, aHAJIN3a U
WHTEPIPETAINH
uHpopmaruu, u
nH(OpMaIMOHHbBIE
TEXHOJIOTUH TS
BBITIOJIHEHUS 334
npodeccuoHanTbHON
NEATETLHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-

o/c,1.4,15,1.6

P 2, Temn 2.1, 2.2,2.3, 2.4,
2.5I1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-
o/c, 3.4

P 4, Temr1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3,

6.4, 6.5, 6.6, 6.7 II-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P77, Temnr 7.1,7.2,7.3,
7.4,7.5,7.6,7.7I1-
0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13, 7.14, 7.15,

TectupoBanue

VY cTHBIN 01TpoC
MaremaTudecKui
JIUKTAHT
NunuBunyanbHas
caMOCTOSATEIILHAs
pabota
[IpencraBinenue
pEe3yJIbTATOB
MPAKTUYECKUX
pabot

3amumTa
TBOPYECKHUX pabOT
3amuTa

WHIUBUIYaJbHBIX
7.16,7.17 NPOEKTOB
gi’ g?’[gl 68 1,8.2,83, KonTponbHas
PO, Tems 9.1,9.2,93, | Pabora
9.4.9.5 Brinmonnenune
P 10, Temsr 10.1, 10.2, 3K3aMCHAIIMOHHBIX
10.3,10.4 3aJaHui
P11, Temsr 11.1,11.2,
11.311-0/c,11.4,11.5,11.6
IT-o/c, 11.7
P12, Temsr 12.1, 12.2,
12.3,12.4
P 13, Temsr 13.1, 13.2,
13.3,13.4,13.5I1-0/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3,14.4, 14.5 I1-o/c, 14.6
OK 03. ITnanupoBath u P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
peaTnu30BBIBATh COOCTBEHHOE o/c,1.4,15,16 Y CTHBIN OnTpoC
npo(eCcCUOHATLHOE U P2, Temni 2.1,2.2,2.3, 2.4, | Maremaruueckuit
JIMYHOCTHOE pa3BUTHE 2.5 TI-0/c, 2.6 JOUKTAHT
’ P 3, Temsr 3.1, 3.2, 3.3 II-
MpEANTPUHUMATEIIBCKY IO olc, 34 WuauBuyanbpHast
ACATCIBHOCTD B P 4, TeMmbl 4-1, 4-2’ 4.3, 4-4, CaMOCTOATCIIbHAA
npodeccruoHalbHOU cepe, 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, | pabora
HCIIOIB30BaTh 3HAHUS 110 4.10,4.11 [IpencraBicHue
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(b1HaHCOBOM TPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYaIMIX

P 5, Temsr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temnr 7.1,7.2,7.3,
7.4,7.5,7.6,7.7I1-

PE3yNIbTaTOB
PAKTHYECKUX
pabot

3amura
TBOPYECKUX padoT

0/c,7.8,7.9, 7.10 M-o/c, amura
7.11,7.12,7.13, 7.14,7.15, | AHAMBUIYAIbHBIX
7.16, 7.17 IPOEKTOB
P 8, Tems! 8.1, 8.2, 8.3, KOHTpOIBHAS
8.4, 8.5, 8.6 pabora
P9, Tems 9.1, 9.2, 9.3, BLILOIHEHIE
19).1.’09,.5T€MBI 101, 102, 3K3aMCHAIIMOHHBIX
10.3,10.4 3aJaHui
P11, Temsr 11.1,11.2,
11.311-0/c,11.4,11.5,11.6
IT-o/c, 11.7
P12, Temsr 12.1, 12.2,
12.3,12.4
P 13, Temsr 13.1, 13.2,
13.3,13.4,13.5 I1-o0/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
B3aMMOJICHCTBOBATh U o/c,1.4,15,16 Y CTHBIN OnTpoC
paboTaTh B KOJUIEKTUBE U P2, Tembi 2.1,2.2,2.3, 2.4, | Maremaruueckuit
KOMAH/IE 2.5 TI-0/c, 2.6 JVKTAHT
P 3, Temsr 3.1, 3.2, 3.3 II-
olc, 3.4 NunuBunyanbHas
P 4, Temsr 4.1, 4.2, 4.3, 4.4, | CaMOCTOATCIbHAA
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, | pabora
4.10,4.11 IIpencraBnenue
PS5, Temsr 5.1, 5.2 PE3yIBTATOB
P 6, Temn! 6.1, 6.2, 6.3, MPAKTHYECKHX
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8, 5
6.9, 6.10 IT-o/c, 6.11 pabot
P7, Temnr 7.1,7.2, 7.3, Samura
7.4,7.5,7.6,7.711- TBOPYECKUX PadoOT
0/c,7.8,7.9, 7.10 IT-o/c, 3amura
7.11,7.12,7.13,7.14,7.15, | unpuBuIyanbHBIX
17).:;6”1“7.17 8.1,8.2,83 _POBIIOB
, Temnr 8.1, 8.2, 8.3,
8.4. 8.5 8.6 KontposbHas
pabota
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P9, Temsl 9.1, 9.2, 9.3, Bremonnenue
9.4,9.5 9K3aMEHAIIMOHHBIX
P 10, Temsr 10.1, 10.2, 33 1aHMiA
10.3,10.4
P11, Temsr 11.1,11.2,
11.31I-0/c,11.4,11.5,11.6
IT-o/c, 11.7
P12, Temsr 12.1, 12.2,
12.3,12.4
P 13, Temsr 13.1, 13.2,
13.3,13.4,13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 IT-o/c, 14.6
OK 05. OcymiecTBisTh P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
YCTHYIO ¥ MIUCbMEHHYIO o/c,1.4,15,1.6 Y cTHBIN onpoc
KOMMYHUKAIIUIO HA P2, Tembr 2.1,2.2,2.3, 2.4, MatemaTHu4eCcKui
TOCyJapCTBCHHOM SI3bIKE 2.5 1I-0/c, 2.6 JOUKTAHT
. P 3, Temsr 3.1, 3.2, 3.3 II-
Pocculickon ®@eneparnuu ¢ olc, 3.4 NuauBuayansHas
Y4€TOM OCOOCHHOCTEH P 4, Tems 4.1, 4.2, 4.3, 4.4, | CaMOCTOsITeIbHAS
COLMAJIBbHOTO U KyJIbTYpHOTO |4.5, 4.6, 4.7 I1-0/C, 4.8, 4.9, pa60Ta
KOHTEKCTa 4.10,4.11 [IpencraBnenue
PS5, Temsr 5.1, 5.2 PE3yIbTATOB
P 1, Tema 1.1, 1.2, 1.3 II- HPAKTHYECKUX
0o/c,1.4,15,1.6
P2, Tems 2.1, 2.2, 2.3, 2.4, | P20OT
2.5 -o/c, 2.6 3ammra
P 3, Temsr 3.1, 3.2, 3.3 II- | TBOPYECKHUX paboT
o/c, 3.4 3amura
P4, Temsr 4.1, 4.2, 4.3, 4.4, | ynauBnayanbHbIX
22,0446if7 IT-o/c, 4.8, 4.9, [IPOEKTOB
P 5, Tembi 5.1,52 Kontponbiias
P6, Temni 6.1,62,63, | Paoora
6.4,6.5,6.6, 6.7 II-o/c, 6.8, | Bpinonenne
6.9, 6.10 IT-o/c, 6.11 3K3aMCHAIlUOHHBIX
P7, Temsr 7.1,7.2, 7.3, 3aJaHuil

7.4,7.5,7.6,7.711-
0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14, 7.15,
7.16, 7.17

P 8, Temn! 8.1, 8.2, 8.3,
8.4,8.5, 8.6

P9, Temsr 9.1, 9.2, 9.3,

66




9.495

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temer 11.1,11.2,
11.311-0/c,11.4,11.5,11.6
IT-o/c, 11.7

P12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temsr 13.1, 13.2,
13.3,13.4, 13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 I1-o/c,
14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1,11.2,
11.311-0/c,11.4,11.5,11.6

IT-o/c, 11.7
P12, Temsr 12.1, 12.2,
12.3

P 13, Temnr 13.1, 13.2,
13.3,13.4, 13.5 [T-o/c, 13.6
P 14, Temn 14.1, 14.2,

14.3, 14.4, 14.5 I1-o/c, 14.6

OK 06. [TposBiATH
IrPaK1aHCKO-
MaTPUOTUYECKYIO TTO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE TTOBEJICHUE Ha
OCHOBE TPAIUIIMOHHBIX
o0I1eueI0BeYeCKuX
LICHHOCTEM, B TOM YHCJIC C
Y4ETOM FrapMOHU3ALUU
MEKHAIIMOHAIbHBIX U
MEXPEJITUTUO3HBIX
OTHOLIEHUW, IPUMEHSTh
CTaHIapThI
AHTUKOPPYNIMOHHOTO
MOBEACHUS

P 1, Tema 1.1, 1.2, 1.3 II-
o/c,1.4,15,1.6

P 6, Temn! 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 II-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,
7.4,7.5,7.6,7.7I11-
0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14, 7.15,
7.16, 7.17

P 8, Temn! 8.1, 8.2, 8.3,
8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2,

14.3, 14.4, 14.5 I1-o/c, 14.6

TectupoBanue
YcTHBIN onpoc
MaremaTuyeckui
JTUKTaHT
NunuBuayanbHas
CaMOCTOSITEJIbHAS
pabora
[IpencraBnenue
pe3yJbTaToOB
MPAKTUYECKUX
pabot

3amura
TBOPUYECKHUX padoT
3amura
WHMBUAYAJIbHBIX
MIPOEKTOB
KonTponbHas
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pabota

Breinmonnenune
3K3aMEHAIMOHHBIX
3aJJaHu I
OK 07. CopneiicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue
COXPAHEHMIO OKPYKaroIen o/c,1.4,15,16 VYcTHBIN 01IpoC
CpeIbl, pecypcocOepeeHuIo, g Szﬂgz?’lcmzzgﬂ 2.2,2.3, 2.4, | Maremarmueckuii
MIPUMEHSITH 3HAHUS 00 P 3, TGM’BI 3.1, 32, 33 II- JUKTaHT
M3MCHCHUH KJIUMaTa, olc, 34 NunuBuayanpHas
MIPUHIIUATIBI OEPEKITUBOTO P 4, Tems1 4.1, 4.2, 4.3, 4.4, | CaMOCTOsITeIbHAS
IpOU3BOACTBA, dQGEKTUBHO | 4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, | pabota
JIEWCTBOBATH B 4.10,4.11 [Ipencranenne
YPE3BBIYANHBIX CUTYALHASIX PS5, Temer 5.1,5.2 pe3yJIbTaTOB
P 6, Tems! 6.1, 6.2, 6.3, MPAKTHYECKHX
6.4,6.5,6.6,6.7 I1-o/c, 6.8,
6.9, 6.10 TT-o/c, 6.11 padot
3amuTa

P7, Temsr 7.1,7.2,7.3,
7.4,7.5,7.6,7.7I1-

TBOPYCCKHUX pa60T

0/c,7.8,7.9, 7.10 IT-o/c, 3ammuTa
7.11,7.12,7.13, 7.14,7.15, | unpuBuIyanbHbIX
173.:;6”1“7.17 8.1,8.2,8.3 JpOCITTOB
, Temnr 8.1, 8.2, 8.3,
8.4 8.5, 8.6 KonTposbHas
PO, Temsi 9.1,9.2,9.3, pabora
9.49.5 Brimonnenue
P 10, Temsr 10.1, 10.2, BK3aMEHAllMOHHBIX
10.3,10.4 3aJaHuN
P11, Temsr 11.1,11.2,
11.3I1-0/c, 11.4,11.5,11.6
IT-o/c, 11.7
P12, Temsr 12.1, 12.2,
12.3,12.4
P 13, Temsr 13.1, 13.2,
13.3, 13.4, 13.5 IT-0o/c, 13.6
P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 IT-o/c, 14.6
K 1.1 KoHToomhosat i P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
CO6J]IOI'[a:FB P IZ)CHOBHI)IG 1(;/3’ 1’1“21'\41152’ 11'62 293 24 Y CTHBI OTIpoC 3
MOKa3aTen pa3paboTku 2'5’1—[_ o/c 2.6 » S5 &% 2 MaTeMaTHyecKui
MECTOPOIKICHHH. P 3, Temnr 3.1, 3.2, 3.3 TI- | 21<TanT
o/ 0:3 4 ’ ’ NuauBuayanbHas
CaMOCTOSTEIIbHA

P 4, Tems1 4.1, 4.2, 4.3, 4.4,
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4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3,

6.4, 6.5, 6.6, 6.7 II-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,
7.4,7.5,7.6,7.7I1-

pabota
[IpencraBnenue
pe3yJbTaToB
MPAKTUYECKUX
pabot

3ammuTa
TBOPUYECKUX padoT

0/c,7.8,7.9, 7.10 I1-o/c, 3ammuTa

7.11,7.12,7.13,7.14, 7.15, MH/IMBU LY aIbHBIX

7.16, 7.17 HPOCKTOB

P 8, Temsr 8.1, 8.2, 8.3, KoHTpoibHas

8.4, 8.5, 8.6

P9, Temp1 9.1,9.2,9.3, pabota

9.49.5 Brmmonnenne

P 10, Temsr 10.1, 10.2, AK3aMEHAIIMOHHBIX

10.3,10.4 3aJTaHuN

P11, Temer 11.1,11.2,

11.311-0/c, 11.4,11.5,11.6

IT-o/c, 11.7

P12, Temsr 12.1, 12.2,

12.3,12.4

P 13, Temsr 13.1, 13.2,

13.3,13.4,13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
MK 1.2. Kosrpomposars P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
MOIJICP)KUBATh ONTUMAJIbHBIC ;/;: ]:1221’\4];152’%"62.2’ 23,24, ;CTHHH OHpoc .
PEKUMbI  PaspaboOTKH ¥ |5 s [T-o/c. 2.6 aTeMaTHeCknt
SKCIUTyaTalMi CKBAXKHH. P 3. Temer 3.1. 3.2, 3.3 [I- | AHAKTaHT

o/c ’3- 4 > WuauBuTyaibHas

P 4’, Temsel 4.1, 4.2, 4.3, 4.4, | CaMOCTOATC]IbHAA

4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, | pabora

4.10,4.11 [IpencraBiacHue

P 5, Temsr 5.1, 5.2 Pe3yIIBTATOB

P 6, Temn! 6.1, 6.2, 6.3, MPAKTHYECKUX

6.4,6.5, 6.6,6.7 I1-o/c, 6.8, 5

6.9, 6.10 TT-o/c, 6.11 pabot

P7, Temsr 7.1,7.2,7.3, Samura

7.4,7.5,7.6,7.7I1- TBOPYECKHX padoOT

0/c,7.8,7.9, 7.10 IT-o/c, 3ammura

7.11,7.12,7.13,7.14,7.15, | unguBUIyalbHBIX

7.16, 7.17 MPOEKTOB
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P 8, Temn! 8.1, 8.2, 8.3, KonTponbHas

8.4, 8.5, 8.6 paGora

P9, Temsl 9.1, 9.2, 9.3, BLITOTHEHNE

3'41"09'5TGMH 10.1.10.2 HK3aMEHAIIMOHHBIX

10.3” 104 o 3a/laHui

P11, Temsr 11.1,11.2,

11.3IT-0/c, 11.4,11.5,11.6

IT-o/c, 11.7

P12, Temsr 12.1, 12.2,

12.3,12.4

P 13, Temsr 13.1, 13.2,

13.3,13.4,13.5 IT-o/c, 13.6

P 14, Temn! 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
MK 1.3.Mpeotspamars i P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
HHKBI/IIH/IpOBpaTL HIO)CJIG,Z[CTBI/I}I 12/(2:’ %’211\411;152’ %'62 293 24 ¥ CTHBIH OIPOC 5
aBapuiiHBIX ~ cuTyauuii  Ha | < ,H- o/c. 2. 6 > &% &% 2 | MaTemaTHieckui
He(PTIHBIX u TasoBbIX | p 3 TeM’BI 31.32. 33 II- JAUKTaHT
MECTOPOK/ICHUSIX. o/c ’3- 4 CT VHauBuayanbHas

P 4’, Temser 4.1, 4.2, 4.3, 4.4, | CaMOCTOATCIbHAA

4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, | pabora

4.10,4.11 IIpencraBnenue

P 5, Temsr 5.1, 5.2 PE3yIBTATOB

P 6, Temn! 6.1, 6.2, 6.3, HPAKTHYECKUX

6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 5

6.9, 6.10 IT-o/c, 6.11 pabot

P7, Temnr 7.1,7.2,7.3, Samura

7.4,7.5,7.6,7.7TI- TBOPYECKHX PaboT

0/c,7.8,7.9, 7.10 IT-o/c, 3amura

7.11,7.12,7.13,7.14,7.15, | unauBHayanbHBIX

7.16,7.17 MPOEKTOB

1;2’ gesMglg‘l’ 8.2,8.3, KonTposbHas

PO, Temsi 9.1,9.2,9.3, pabora

9.495 Brimonnenue

P 10, Temsr 10.1, 10.2, 9K3aMCHAIIMOHHBIX

10.3,10.4 3aJaHui

P11, Temsr 11.1,11.2,
11.311-0/c,11.4,11.5,11.6
IT-o/c, 11.7

P12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temsr 13.1, 13.2,
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13.3,13.4,13.5 [1-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

K 1.4 Tposouts P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
JANAarHOCTHKY, TCKyWIUH | l(;/g’ ]:1;21’\41.152’.%.,62.2 23,24 ;//[CTHHH onpos .
KaIUTaIbHBIH PEMOHT 2.5’1—[_ ol 2.6 > | MareMaTHaeCKin
CKBAXKHH. P 3, Temsr 3.1, 3.2, 3.3 II- | et

olc, 3.4 NuauBuayanbHas

P 4, Tems1 4.1, 4.2, 4.3, 4.4, | CaMOCTOATCIIbHAA

4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, | pabora

4.10,4.11 [Ipeacrasnenue

P 5, Temnr 5.1, 5.2 PE3yIIBTATOB

P 6, Temsl 6.1, 6.2, 6.3, MPAKTHYECKUX

6.4,6.5, 6.6, 6.7 I1-o/c, 6.8, 5

6.9, 6.10 TT-o/c, 6.11 pabot

P77, Tems 7.1,7.2,7.3, 3ammra

7.4,7.5,7.6,7.7I1- TBOPYECKUX PadoOT

0/c,7.8,7.9, 7.10 IT-o/c, 3amura

7.11,7.12, 7.13, 7.14, 7.15, WHIUBUIYaJIbHBIX

173%36"1“7.17 8.1,8.2,8.3 _POBITIOB

» 1eMbI 8.4, 8.2, 8.5, KonTponbHas

8.4, 8.5, 8.6

PO, Temst 9.1,9.2,93, | Pabora

9.4.9.5 Brmonnenue

P 10, Temsr 10.1, 10.2, HK3aMEHAIIMOHHBIX

10.3,10.4 3aJaHui

P11, Temsr 11.1, 11.2,

11.311-0/c, 11.4,11.5,11.6

IT-o/c, 11.7

P12, Temsr 12.1, 12.2,

12.3,12.4

P 13, Temsr 13.1, 13.2,

13.3,13.4, 13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
K )5 OdopmsTs P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
TEXHOJIOTMYCCKYTO " 1(;/;: ]:1;21,\41.152’.:%.,62.2, 23,24, KI/ICTHHH Onpos .
TEXHHYECKYIO JOKYMEHTALMIO | 5 5 TT_o/c 2 6 aTCMaTHICCKUN
1o OKCIUYATAWWH | p 3 Teypy 3.1, 3.2, 3.3 T1-| S ot
He(Tera3ornmpoMBICIIOBOTO o/c ’3. 4 »T UnuButyanbHas
obopynoBans P4, Tempr 4.1, 42,43, 4.4, | camocrosrenbhas

4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9, | pabora

4.10,4.11
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P 5, Temsr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 II-o/c, 6.8,
6.9, 6.10 IT-o/c, 6.11

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

[IpencraBnenue
pe3yJIbTaToB
MPaKTHYECKUX
pabot

3ammuTa
TBOPYECKUX padoT

7.11,7.12,7.13,7.14,7.15, | 3amura
7.16, 7.17 WHIMBUAYaJIbHBIX
P 8, Temn 8.1, 8.2, 8.3, IIPOCKTOB
8.4,8.5,8.6 KonTponbHas
P9, Tems 9.1, 9.2, 9.3,
9.495 pabota
P 10, Temsr 10.1, 10.2, Brimonserne
10.3, 10.4 JK3aMEHAIMOHHBIX
P11, Temsr 11.1,11.2, 3aJlaHUM
11.311-0/c, 11.4,11.5,11.6
IT-o/c, 11.7
P12, Temsr 12.1, 12.2,
12.3,12.4
P 13, Temsr 13.1, 13.2,
13.3,13.4, 13.5 I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6
K 31 OCVIECTEIATE P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
TEeKyllee M Hepzll:]lleKTI/IBHoe ;/;’ ]:1“21’\411;152’ %'62 2.23. 24 Y CTHBIH ompoc _
ITAHUPOBAHHE - 2.5,H-o/c, 2.6 > Lol 2095 2% | MaTreMaTHYeCKHAN
OpraHM3AIHIO P 3, Temsr 3.1, 3.2, 3.3 II- | “rcratt
IIPOMU3BOJICTBECHHBIX PabOT Ha olc. 3.4 WuauBuayaibHas
HOQTAHBIX M T30BBIX | p g ey 41 42,43, 4.4, | CAMOCTOATE/bHAS
MCCTOPOHCHHAX. 4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9, | paboTa
4.10,4.11 IIpencraBnenue
PS5, Temsr 5.1, 5.2 PE3yIIbTATOB
P 6, Temn! 6.1, 6.2, 6.3, MPAKTHIECKUX
6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8,
6.9, 6.10 TT-o/c, 6.11 pabot
P7, Temsr 7.1,7.2, 7.3, 3ammra
7.4,7.5,7.6,7.7I1- TBOPYECKHX padoOT
0/c,7.8,7.9, 7.10 IT-o/c, 3amura
7.11,7.12,7.13,7.14,7.15, | unpuBHayanbHBIX
b3 e 8.1, 82 8.3 SPORRIO
, Temnr 8.1, 8.2, 8.3,
8.4. 8.5 8.6 KontposbHas
pabora

P9, Temsr 9.1, 9.2, 9.3,
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9.49.5 Brinonaenue
P 10, Tembl 101, 102, JK3aMEHaALMOHHbBIX
10.3,10.4 3aJTaHUuN
P11, Temer 11.1,11.2,
11.31II-0/c,11.4,11.5,11.6
IT-o/c, 11.7
P12, Temsr 12.1, 12.2,
12.3,12.4
P 13, Temsr 13.1, 13.2,
13.3,13.4, 13.5 IT-o/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6
K 3.3 KOHTOOMMDOBATE P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
BBILIOTHCHHC o 12/;’ 1T'21’\4i152’ 11'62 2,23,24 YeTLn onpoc .
MPOM3BOJICTBEHHBIX PAGOT MO | 5 S,H- o/c. 2. 6 > &% &% 20 | MateMaTuieckui
no6erae HedTH M Taza, cGopy | p 3, TGM,I)I 3.1, 32, 33 II- JAUKTAHT
U TPAHCHOPTY CKBAKUHHOMN o/c, 3.4 NunuBunyanpHas
TPOAYKIIHMH. P 4, Temsr 4.1, 4.2, 4.3, 4.4, | CaMOCTOsITEIIbHAS
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, | pabora
4.10,4.11 [IpencraBnenue
PS5, Temsr 5.1, 5.2 PE3YIbTATOB
P 6, Temn! 6.1, 6.2, 6.3, MPAKTHYECKHX
6.4, 6.5, 6.6, 6.7 II-o/c, 6.8, 5
6.9, 6.10 IT-o/c, 6.11 pabot
P7, Temnr 7.1,7.2,7.3, Samura
7.4,7.5,7.6,7.711- TBOPYECKHX padoOT
0/c,7.8,7.9, 7.10 IT-o/c, 3amura
7.11,7.12,7.13,7.14,7.15, | unauBHayanbHBIX
7.16,7.17 IIPOCKTOB
18);3', geSMIéI68.1, 8.2, 8.3, KOHTpOBHas!
P9, Tem 9.1,92,93, | Paoora
9.4,9.5 Brinmonnenune
P 10, Temsr 10.1, 10.2, 9K3aMCHAIIMOHHBIX
10.3,10.4 3aJaHud

P11, Temsr 11.1,11.2,
11.31II-0/c,11.4,11.5,11.6
IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temsr 13.1, 13.2,
13.3,13.4,13.5 IT-o/c, 13.6
P 14, Temn! 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6
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