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Pabouas nporpamma yuyeOHOW nUCUMILIMHBI «MartemaTnka» pa3paboTaHa B
cooTBeTCcTBHH ¢ DeiepaabHbIM FOCYAapPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
cpeaHero npodeccuoHanbHOr0 00pa3zoBanus no cuenuaibHocTu 35.02.09 Bonnbie
Ouopecypchl W  aKBaKyJbTypa, yTBepxkaeHHoro Ilpukazom MuHucrepcTBa
oOpazoBanus u Hayku Poccum ot 07.05.2014 r. Ne 458 (pen. Ilpukazom
MunuctepcTBa oOpasoBanusi u Hayku Poccum ot 09.04.2015 r. Ne 390),
®denepanabHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJIAPTOM  CPEIHEro
oOmero obpazoBanusi, yrBepkaeHHoro Ilpukazom MunuctepcTtBoM 00Opa3oBaHUs
n "Hayku Poccum ot 17.05.2012 1. Ne 413 (pen. Ilpuxazom MunucTepcTBa
oOpa3oBanus u Hayku Poccum ot 12.08.2022 r. Ne 732), mpumepHOU nmporpaMMoi
0011e00pa3oBaTeIbHOM yueOHOMU JUCIIUATLITAHBI «Matemarukay, TUTSt
npodeccuoHambHbIX ~ 00pa30BaTENIbHBIX  OpPraHM3alui,  PEKOMEH]I0BaHHOMN
®denepanabHbIM FOCYJAPCTBEHHBIM OIOJIKETHBIM 00Pa30BaTENIbHBIM YUPEKICHUEM
JIOTIOHUTENBHOTO  npodeccuoHanbHOro oOpa3zoBanus «MHCTUTYT —pa3BUTHSA
npodeccuonanpHoro oo6pazoBanusi» or 30.11.2022r. mnporokon Neld wu
PekoMeHlaniussMu IO OpraHU3allMy MOJTYYEHUs] CpeHEero odiiero oOpa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENbHBIX MPOTrpaMM CpeaHEro npodecCuoHaIbHOTO
oOpazoBaHus Ha  ©0a3e  OCHOBHOro  oOmero  obOpasoBaHusi  (IMCBMO
JlemaprameHnTa roCy1apCTBEHHON IIOJINTUKU B chepe CpEIHETO
npodeccuoHaibHOr0  oOpazoBaHus M TIpodecCHOHAIBHOTO  OOyYeHHS
Munwucrepctsa npocseienuss Poccun ot 01.03.2023 1. Ne 05-592).

CocraBuTenb: TpenoaaBaTedb Kadeapsl 0011e00pa3oBaTeIbHBIX JAUCIUTIINH
Kapuesa H.E.
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1. MACIOPT IPOT'PAMMBI YYEBHOM JUCIHUILJIAHBI

«MATEMATHUKA»
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI
[Iporpamma yueOHOM AUCUMIUIMHBI SBISETCA YaCThIO MPOTPaMMbI TOATOTOBKHU
crienanucToB cpeaHero 3seHa B coorBeTcTBUU ¢ @I'OC CIIO no cnenuanbHOCTH
35.02.09 Boaubie 6Mopecypchl U aKkBaKyJIbTypa.

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpPe TNPOTPaMMBbl MOATOTOBKH CIEIIUAINCTOB
CpeIHEero 3BeHa!

yuebHass gucnuiuinHa «MarteMmaTtuka» SBISeTCS NPOPUIBHOW  JUCIMILTAHON
0011e00pa30BaTeIbLHOrO IIMKIa OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI.

1.3. Hean u 3agayM AUCHMIUVIMHBI — TPeOOBaHMS K pe3yJbTaTaM OCBOCHUA
AUCHUTITHHBI:

1.3.1. Hean v 3a7a4u TUCHUILTHHBI

Hean:

OCBOCHHUE OOYYArONTUMHUCS COJEpKaHUsl y4eOHOW MHMCIUIUIMHBI «MaTeMaTtuka» u
JOCTI)KEHUE Pe3yJIbTaTOB €€ M3Yy4eHHs] B cOOTBEeTCTBUM ¢ TpeboBaHusiMu OI'OC
COO c yuerom npodeccuonanbaoi HampasieHHocTH OT'OC CIIO.

3agaun:

- (opMHpoOBaTh MPENCTABICHUS O COIHAIBHBIX, KYJBTYPHBIX M HCTOPHYECKUX
¢bakTOpax CTaHOBJIECHUS MAaTEMATUKHU;

- (hopMUpOBaTH OCHOBBHI JIOTHYECKOT'O, AJTOPUTMHYECKOTO W MATEeMaTHYECKOTO
MBIIIICHHUS;

- ¢opMupoBaTh yMEHHS NPUMEHATH IOJYYCHHBIC 3HAHUS TPU PCIICHHUH
pa3IMYHBIX 3aJ71a4, B TOM YHCJIe MPO(HEeCCHOHANBHBIX;

- ¢dopmMupoBaTh TPEIACTABICHUS O MaTeMaTHKE KaK YacTH OOIeYeIOBEUSCKOM
KYJIbTYpPbI, YHUBEPCAJIbHOM SI3bIKE HAYKH, MO3BOJIAIONIEM OIUCHIBATh U M3Yy4aTh
peangbHbIC TPOIECCHl U SBJICHUS B MTOBCECIHEBHOMN XKM3HU U B NPOeCCHOHATILHON
JIEATCIILHOCTH.



1.3.2. llnanupyembie pe3yabTAThI 0CBOeHHMS 00111e00pa30BaTeJbHON JMCUMILVINHBI B cooTBeTcTBHM ¢ PI'OC CIIO
U Ha ocHoBe PI'OC COO

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Beibupats criocoOsl
perieHus 3a1a4
npoheccuoHaIbHOM
JESTEIbHOCTH
MPUMEHUTEIBHO K
Pa3TMYHBIM KOHTEKCTAM;

JIP 24 TOTOBHOCTH K TPYZy, OCO3HAHUE 1IEHHOCTHU
MacTepCTBa, TPYI0JIIO0UE;

JIP 25 rOTOBHOCTH K aKTHBHOM JI€ATETLHOCTH
TEXHOJIOTHYECKOW U COMAIBHOW HAIIPaBJIECHHOCTH,
CrOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEIFHO BBITIOJTHATH TAKYIO JACSITEIHHOCTD;
JIP 26 unHTEepec K pa3nuyHbIM chepam
npodeccrnoHaIbHOM 1A TENbHOCTH.

MP 01 camocTtosiTenbHO GOPMYIUPOBATH U
aKTyaJlu3UpoBaTh MpoOiIeMy, paccCMaTpUBaTh ee
BCECTOPOHHE;

MP 02 ycTraHaBiIuBaTh CyIIECTBEHHBIN MPU3HAK WU
OCHOBAaHUS U1 CPAaBHEHMUSI, KITACCU(PUKALIUU U
000011IeHM;

MP 03 onpenensith e ASSITEILHOCTH, 3a1aBaTh
rapaMeTpbl U KPUTEPUU UX TOCTUKEHUS;

MP 04 BBISBIATh 3aKOHOMEPHOCTH U TPOTUBOPEYMS B
paccMaTpuBaEMbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B ACSITEIBHOCTbD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OLIEHUBATh PUCKHU MOCIEACTBUI ACSITEIBHOCTH;

MP 08 pa3BuBaTh KpEaTUBHOE MBILIJIEHUE TTPU
pEIIeHUN KU3HEHHBIX MPOOIIEeM.

ITP6 01 BiazeTs METOJaMU J1I0KA3aTEIbCTB, aJITOPUTMAMU
pelieHus 3a1a4; yMeTb (GOpMYyIUpPOBATH ONpeAeIeHuS,
AKCHOMBI U TEOPEMBI, IPUMEHATDH UX, IPOBOJAUTH
JI0Ka3aTeIbCTBEHHbBIE PACCYXICHUS B X0/I€ PELICHUS 3a1a4;
ITP6 02ymeTs onepupoBaTh MOHATUIMHU: CTEIIEHb YKCIIa,
Jorapu@m 4ucia; yMEHHE BBIIOJHATH BEIUMCIICHUS 3HAYEHU I
U IpeoOpa3zoBaHui BEIPAXKEHUN CO CTENEHSIMU U
norapudmamu, mpeodpazoBaHue APOOHO-PAITUOHATBHBIX
BBIPAKECHUII;

IIP6 03 ymeTh onepupoBaTh NOHATUSIMU: PALIMOHATIbHBIE,
UppaloHalbHbIe, IOKa3aTellbHbIE, CTENICHHbIE,
Jorapu@MuuecKre, TPUrOHOMETPUYECKUE YPABHEHHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

I1P6 04 ymeTh oniepupoBaTh MOHATUAMA: PYHKITHS,
HenpepbIBHas (PYHKIMS, TPOU3BOIHAS, TIEPBOOOpa3Has,
OTIpEeIeNIEHHBIN UHTErpall; yMETh HAXOUTh IPONU3BOIHBIE
3JIEMEHTAPHBIX (PYHKIUN, UCTIOIB3YsI CIPAaBOUYHbIE
MaTepUasbl; UCCIEIOBATh B MPOCTEUIINX CIIydasx (yHKIIHH
HA MOHOTOHHOCTb, HAXOJUTh HauOOJIbIIIee U HAMEHbIIIEe
3HaYeHUe PYHKUUN; CTPOUTH TpauKU MHOTOUIICHOB C
MCIIOJIb30BaHUEM anlapaTa MaTeMaTHYeCKOro aHaIH3a,;
IIPUMEHSTH IPOU3BOIHYIO IIPU PEILIEHUM 3a/1a4 Ha JBUKCHMUE;
pelars NPakKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha




MP 09 BrazeTh HaBbIKAMU y4eOHO-UCCIIEIOBATEIHCKOM
Y MPOEKTHOM JIeATENIbHOCTH, HABBIKAMU Pa3pelICHHs
mpooem;

MP 14 BBISBIATH NIPUUMHHO-CIICACTBEHHBIC CBSI3H U
aKTyaJlu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelLIeHUs, HAaXOAUTh apryMEHTBHI JJIsl J0Ka3aTebCTBA

CBOUX YTBEPKJICHH, 3a]1aBaTh apaMeTPbl U KPUTEPUHI
pelIeHus;

MP 15 ananu3upoBaTh NOJYYEHHBIE B XOJI€ PEIICHUS
3a/1a4uM pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

MP 18 ymeTh epeHOCUTh 3HaHUS B TIO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

MP 19 yMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPeAMETHBIX 00JIacTeH;

MP 20 BeIABUTaTH HOBBIEC HJIEH, IPEJIaraTh
OpUTMHAJIbHBIE MTOIX0/Ibl U PELIEHUS; U CIIOCOOHOCTh UX
HCIIOJIb30BATH B I03HABATEIBHON U COLMATIBHOMN
MIPaKTUKE

HauOoJIbIlIeEe U HAMMEHbIIIEE 3HAUEHUS, HA HAXOKICHHE
IyTH, CKOPOCTH U YCKOPEHUS;

ITP6 05 ymeTh onepupoBaTh NOHATUSIMU: pAallUOHAIbHAS
byHKIUS, TOKa3aTenbHast GYHKIUS, CTeNeHHass QyHKIN,
norapupmMudecKas GyHKIHs, TPUTOHOMETPHYECKUE
¢byHKIIMN, 0OpaTHBIE (QYHKIIMK; YMETh CTPOUTH rpaduku
U3yYEHHBIX ()YHKIHH, UCTIOIB30BaTh rpaduKu Py U3y4eHUN
IIPOLIECCOB U 3aBUCUMOCTEH, P pEIIeHUH 3a/1a4 U3 IPYTHX
y4eOHBIX MPEAMETOB U 33]1a4 U3 pealIbHOM JKU3HM; BHIPa’KaTh
(dbopMynamMu 3aBUCUMOCTH MEXKy BEJIMUYUHAMU;

ITP6 06 ymeTh pemiaTh TEKCTOBBIE 33/1a4l  Pa3HbIX THIOB (B
TOM YHCJI€ Ha IPOLEHTHI, I0JIM U YaCTH, Ha JIBUKECHHE,
paboTy, CTOUMOCTb TOBApPOB U YCIIYT, HaJIOTH 3aJa4 U3
00JacTH yrnpaBJeHHs JINYHBIMU U CEMEMHBIMHU (PHAHCAMMU );
COCTaBIIATh BBIPAXKEHHUS, YpaBHEHUS, HEPABEHCTBA U MX
CHCTEMBI I10 YCIOBHIO 33J]auH, UCCIIEI0BATh MOIy4E€HHOE
pelleHNe U OLEHUBATh IPABONOI00HOCTh Pe3yIbTAaTOB;
IIP6 07 ymeTh oneprpoBaTh MOHATUIMU: CPEIHEE
apudmMeTnIecKoe, MeraHa, HauooJIbIIee K HANMEHbIIIEE
3HA4YeHus, pa3Max, AUCIEepPCHsl, CTaHJapTHOE OTKJIOHEHHE
YKCIIOBOI0 HabOpa; yMETh U3BJIEKaTh, UHTEPIPETUPOBATH
UH(pOpMaLINIO, IPEACTaBIECHHYIO B TabIMIaxX, Ha
rarpaMMax, rpagukax, OTpaxarolyt CBOMCTBA pealbHbIX
IPOLIECCOB U SIBJICHUI; MPEACTaBIATh HHPOPMALIUIO C
HOMOILBIO TAOJIMII U TUarpaMMm; UCCIIe0BaTh
CTaTUCTHUYECKUE JaHHbIC, B TOM YHCIIE C IPUMEHEHUEM
rpau4ecKux METOJI0B U 3JEKTPOHHBIX CPEICTB;

ITP6 08 ymeTh onepupoBaTh NOHATUAMU: CIIy4alHbIN OIBIT U
cilyyaifHoe cOOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;




YMETh BBIYUCIISITH BEPOSITHOCTD C UCIIOJIH30BAHUEM
rpau4ecKux METOIOB; IPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOXEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKTHI U
(OpMyIIBI IPU pElIeHUH 3a/1a4; OLIEHUBATH BEPOSATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHbIMU
BEJIMYMHAMU; YMEHHE IPUBOANUTH IIPUMEPHI TIOSBIICHUS
3aKOHa OOJIBIINX YKCET B MMPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

ITP6 09 ymeTh onepupoBaTh NOHATUSAMU: TOUKA, IpsIMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBINA yToJ,
CKPEUIMBAIOIINECS MPSMbIE, TAapaIIeIbHOCTD U
NEePIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, YroJl MeXTy
TPSIMBIMH, YTOJI MEX/Ty IPSIMOM H TUIOCKOCTBIO, YTOJI MEXTY
TUTOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE MEXKIY MPSIMBIMHU, PACCTOSTHHE MEXKTY
IUIOCKOCTSIMU; YMEHHE UCII0JIb30BaTh NP PEILIEHUHN 3a1a4
U3y4YCHHBIE (DAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOILEr0 MUPA;

IIP6 10 ymeTs oneprpoBaTh NOHATUSIMU: MHOTOTPAaHHUK,
ceueHre MHOTOIpaHHUKaA, KyO, napaelenunes, npusma,
nupamuza, GUrypa 1 HOBepXHOCThb BPALEHUs, LIIUHP,
KOHYC, 11ap, cepa, ceueHus: pUrypsl BpalleHus, I0CKOCTb,
Kacarorasicsi cepsl, HUINHAPA, KOHYCa, IUIOIA/b
HOBEPXHOCTHU MUPAMHU/Ibl, IPU3MBI, KOHYCA, IWINHIPA,
wionaab chepsl, 00beM KyOa, MPSIMOYTOJIHHOTO
napajenenunesa, NupaMuabl, pU3Mbl, LIWIMH]PA, KOHYCA,
m1apa; yMeHue U300pakaTb MHOTOTPaHHUKU U TOBEPXHOCTHU
BpAILEHHs, UX CEUEHHSI OT PYKH, C TOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE




pacrno3HaBaTb CHUMMETPHIO B IIPOCTPAHCTBE; yMEHUE
pacro3HaBaTh IIPaBUJIbHbIE MHOIOI'PAHHUKY;

ITP6 11 ymeTh onepupoBaTh MOHATUSAMU: ABH)KEHUE B
IPOCTPAHCTBE, MOA0OHBIE (DUTYPHI B IPOCTPAHCTBE;
WCII0JIb30BAaTh OTHOLIEHHE IUIOMIAJIEH IOBEPXHOCTEN U
00BeMOB TIOJJOOHBIX (DUTYpP TIPH PEIICHUH 3a/1a4;

ITP6 12 ymeTh BBIUUCIATH T€OMETPUUECKUE BETMUUHBI
(mmuHa, yroJ, Mmiaomaas, 00beM, IIOaas TOBEPXHOCTH),
UCII0JIb30BaTh U3y4EHHBIE (DOPMYIIBI U METOIbL;

ITP6 13 ymeTh onepupoBaTh NOHATUAMU: IPSMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPIMHATHI TOUKHU, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHUE, YTOI
MeX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOpa
Ha YMCJI0; HAXOJAUTh C MOMOUIbIO U3YYEHHBIX POPMYIT
KOOPJMHATHI CEpENHBI OTPE3Ka, PACCTOSHUE MEXKIY ABYMSI
TOYKaMU;

I1P614 ymeTh BBIOMpATh TOIXOIAMIANA U3YYEHHBIN METO/T
JUIS pEeIIeHUs 3a/1aul, paclio3HaBaTh MaTeMaTHueckue (haKkThbl
U MaTeMaTH4YeCKue MOJIENIN B MIPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOTUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUUCKON U MUPOBOM
MaTeMaTHYeCKON HayKU;

IIPy 01 ymeTs onepupoBaTh NOHATUSIMU: ONPEICICHUE,
aKcuoma, TeopeMa, CIIeJICTBUE, CBONCTBO, MIPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE (JOPMYITHPOBKH; YMEHUE
dbopMynupoBaTh 00paTHOE U MPOTUBOIIOIOKHOE
YTBEPXKACHUE, TPUBOIUTH MPUMEPHI U KOHTP IIPUMEPHI,
HCIIOJIb30BATh METOJ MAaTEMaTUYECKON MHAYKLINUH;
MIPOBOJIUTH JI0KA3aTEJIbCTBEHHBIE PACCYXIEHUS MIPU




pELlIEeHNN 3a/]a4, OLIEHUBATh JJOTMYECKYIO IIPAaBUIIBHOCTh
pacCyKICHUH;

ITPy 02 ymeTh onepupoBaTh MOHATUSAMHU: MHOXECTBO,
[I0/IMHO>KECTBO, OII€pallMK HaJ MHOKECTBAMM; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Jyis
ONMCaHUs peaJIbHbIX IIPOLECCOB U SIBJIECHUI MPU pELIEHUH
3a/1a4, B TOM YUCJE U3 IPYTUX YYEOHBIX MIPEIMETOB;

ITPy 03 ymeTh onepupoBaTh NOHATUSAMU: Tpad, CBA3HBIN
rpad, aepeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 3a7aBaTh U
ONMCHIBATh Tpadbl pa3IMUHbIMH CIIOCOOAMU; UCTIOIb30BATh
rpadsl IpU peleHny 3a1ay;

ITPy 04 ymeTh cBOOOAHO ONIEPUPOBATH MOHATUSMU:
coueTaHue, MepecTaHOBKA, YUCIIO COUETaHUH, YHCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMEeHHE TPUMEHSTh
KOMOMHATOpHbIE (aKThl U PACCYKJEHUS IJIs PEelIeHUs 3a1ay;

IIPy 05 ymeTs onepupoBaTh MOHATUSAMU: HATYpaIbHOE
YHCJIIO, LIEJIO€ YHMCIIO0, OCTATOK IO MOAYIIIO, PAllMOHAIIBHOE
YHCIIO, UPPALMOHAIBHOE YMCII0, MHOXKECTBA HATYPaAJIbHBIX,
LIEJIBIX, PALIMOHANIBHBIX, JCHCTBUTEIBHBIX YUCEN; YMCHHUE
UCIOJIb30BATh MPU3HAKH JI€IUMOCTH, HANOOIbIINHN 00LIHi
JIeNTUTENb U HauMeHblIee o0I11ee KpaTHOE, allrOPUTM
EBkinia npu penieHuy 3a1a4; 3HaKOMCTBO € Pa3JIMYHbIMU
MO3ULMOHHBIMY CHCTEMaMU CUHCIICHMUS,

ITPy 06 ymeTs cBOOOTHO ONIEPUPOBATH MOHATUSAMU: CTEIIEHb
C LICJIBIM II0Ka3aTelleM, KOPEHb HaTypaJbHOU CTENECHH,
CTENEHb C PallMOHAIbHBIM IIOKA3aTEJIEM, CTETIEHD C
JIeMCTBUTENIBHBIM MIOKa3aTeseM, Jjorapudm yucia, CHHYC,
KOCHHYC ¥ TAHI'€HC IIPOU3BOJIBHOTO YHCIIA;

ITPy 07 ymeTh onepupoBaTh NOHATUAMU: TOKIECTBO,




TOXKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEPAaBEHCTB, PABHOCHIBHOCTD
ypaBHEHMI, HEPABEHCTB U CUCTEM, PALIMOHAIIbHEIE,
UppanroHalbHbIE, TOKa3aTebHbIC, CTEIICHHBIE,
JorapupMUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI; YMEHHE PElIaTh ypaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIIBIO PA3JINYHBIX IIPUEMOB;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C TAPaMETPOM;
NPUMEHSTh YPaBHEHHS, HEPABEHCTBA, X CHCTEMBI IS
pelIeHusl MaTeMaTHYEeCKUX 3a/1a4d U 33/1a4 U3 Pa3InIHbIX
obrnacTell HayKH U pealibHOM KU3HH;

ITPy 08 ymeTh cBOOOHO OTIEpUPOBATH NOHATUSAMU: I'paduk
byHkuMH, oopaTHas GYHKINS, KOMIO3UIUS (QYHKIIHH,
JTWHEWHas QYHKIWS, KBaIpaTHIHas GYHKIUS, CTEIICHHAS
(GYHKITUS C LIETBIM MTOKa3aTelleM, TPHTOHOMETPHUYECKHE
GyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHUE (PYHKITUH,
noKazaTenbHas U Jjorapumudeckas QyHKIINH; YMECHHE
CTpouTh rpaduka PyHKIMI, BBITOIHATH MPEe0Opa3oBaHuUs
rpadukoB (PyHKIUI; yMEHHE UCII0JIb30BaTh TpauKu
byHKUMA U1s1 U3y4eHHsI POIIECCOB U 3aBUCUMOCTEHN ITPH
pEeIlIeHnH 3a]a4u U3 IPYrux y4eOHbIX IPEIMETOB U U3
peasibHOM JKHU3HH; BBIpaXKaTh GopMyIaMH 3aBUCUMOCTH
MEX/1y BEJIMYMHAMH; YMEHHE CBOOOIHO ONIEPUPOBATH
MOHITHSIMH: Y€THOCTh (DYHKIIMH, IEPUOTUIHOCTD (PYHKIINH,
OTPaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTH (DYHKITUH,
sKCTpeMyM (YHKIIMH, HAUOOJIbIIIee U HAUMEHbIIIee 3HAYCHHE
GbyHKIMM Ha IPOMEXKYTKE; YMEHHE IMPOBOIUTH UCCIEI0BAHNE
(GYHKIIUY; YMEHHE UCTIOJIb30BaTh CBOUCTBA U I'paUKH
(YHKIUY JUTS pellieHus] ypaBHEeHUI, HEpaBEHCTB U 3a/1a4 ¢
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napameTpamu; n300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH
MHOKECTBA PEILIECHUM YPAaBHEHUI, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTs cBOGOIHO ONIEPUPOBATH MOHITUSMHU:
MOCTIeIOBATEIBHOCTD, apu(MeTHYECKast TPOrPECCHs,
reoMeTpHuyecKas rnporpeccus, 0ECKOHEUHO yObIBaroIast
Iporpeccus; yMEeHue 3aJaBaTh IOCIEI0BaTEIbHOCTH, B TOM
YHCIIe ¢ TOMOIIBIO0 PEKYPPEHTHBIX (popMyI;

ITPy 10 ymeTs onepupoBaTh NOHATUSMU: HENPEPHIBHON
(GyHKIMH, aCUMIITOTHI rpaduka GyHKIUU, TIepBasi U BTOpast
mpou3BOHAs (DYHKIIUU, TEOMETPUUECKUN U HU3HUECKUMA
CMBICIT IPOU3BOAHOM, IEPBOOOpa3Hasi, OIPEEIICHHBIH
MHTETpal; yMEHHE HaX0UTh aCUMIITOTHI Tpaduka (HyHKIUH;
YMEHHE BBIYMCIIATH TPOU3BOIHBIE CYMMBI, TIPOU3BEACHNUS,
YaCTOTHOTO M KOMIIO3UIIUU (PYHKUIUNA, HAXOAUTh YpPaBHEHUS
KacaTeJIbHOU K rpaduKy GyHKIMH; YMETh UCIIOJIB30BaTh
IPOM3BOJIHYIO AJIsl MCCIe0BaHUs (DyHKLIUH, IS
HAaXO’KJCHUs HAWITY4IlIero peleHus NPUKIaJHbIX, B TOM
YHCIIe COLMAIbHO-?PKOHOMUYECKHX U (PU3MUECKUX 3a/1ad, IS
OTIpE/IEIEHUs] CKOPOCTH U YCKOPEHUS; HAXOAUTh IUIOMAAN U
00BeMBI PUTYp € IOMOILBIO UHTErPala; IPUBOAUTH IPUMEPHI
MaTEeMaTU4YECKOTO0 MOJAEIMPOBAHUS C TOMOILBIO
muddepeHInaTbHBIX YPaBHCHH;

IIPy 11 ymeTs onepupoBaTh MOHATUAMU: KOMILJIEKCHOE
YHCII0, CONPSHKEHHbIE KOMIUIEKCHBIE YNCIIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Kcia, (hopMma 3anucu
KOMIUIEKCHBIX yHcel (reoMeTpuiecKas,
TPUTOHOMETpUYECKast U alredpandeckas); yMeTb
POU3BOIUTH ApU(PMETHUECKUE AEHCTBUS C KOMIJIEKCHBIMU
qHCJIaMU; TIPUBOJUTH IPUMEPBI UCIIOJIb30BaHUS
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KOMIIJIEKCHBIX YHCET,;

ITPy 12 ymeTh cBOGOTHO ONIEPUPOBATH MOHATUAMU: CPEAHEE
apudmeTnueckoe, MeuaHa, HanOOJbIlIee U HANMEHBIIIEE
3HAuEHUs, pa3Max, IUCIEPCUs, CTaHIapTHOE OTKJIOHEHUE IS
ONMCaHUs YUCIIOBBIX JIaHHBIX; YMEHHUE UCCIIEI0BATh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpauuecKkux METOJ0B U AJIEKTPOHHBIX CPEICTB; TpaduUeCcKU
HCCJIEIOBATh COBMECTHBIE HAOIOICHUS C IIOMOILBIO
JMarpaMM pacCenBaHUs U JIMHEWHOW PErpeccuu;

ITPy 13 ymeTh HaX0AUTh BEPOSITHOCTH COOBITHI €
MCII0JIb30BaHNEM TpadUUECKUX METOJIOB; IPUMEHSATh JJIs
pelieHns 3a1a4 GOPMYIIbI CIIOKEHHUS] 1 YMHOXKEHUS
BEPOSITHOCTEH, (hOpPMYITy MOJTHONU BEPOSITHOCTH, (popMyIy
bepnymiu, komOuHaTopHble PakThl U (HOPMYIIbI; OLIEHUBATh
BEPOSITHOCTH pealIbHBIX COOBITHI; yMEHHE ONIepUPOBAThH
HNOHATUSAMU: CIydaiiHasi BEIMUMHA, paclpe/ieieHue
BEPOSATHOCTEH, MATEMaTHUECKOE OKUIAaHUE, TUCIIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CITy4aiiHOW BEIMYMHBI, QYHKLIUU
pacrpeiesieHus ¥ III0THOCTH PaBHOMEPHOTO,
[I0Ka3aTeJIbHOI0 U HOPMAJILHOTO PACHPEENICHU; yMEHUE
UCIOJIb30BATh CBOMCTBA U3YUEHHBIX PACIIPENCICHUN IS
peleHus 3a/1a4; 3HaKOMCTBO C MOHATUSAMU: 3aKOH OO0JIBLIMX
YKCes, METO/Ibl BBIOOPOYHBIX UCCIIEI0OBAaHUI; yMEHHUE
IPUBOAUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBLIMX YHCEN B
HOPUPOHBIX U OOLIECTBEHHBIX SIBICHUSX;

ITPy 14 ymeTs cBOGOHO ONIEPUPOBATH MOHATUAMU: TOUKA,
npsMasi, INOCKOCTh, IPOCTPAHCTBO, OTPE30K, JTy4, INIOCKHI
yroJ1, ABYIPaHHBIN YroJjl, TPEXIPaHHBIN yroJl,
NIEPECEKAIOIINECS, TTapaJlIEIbHBIE U CKPEIMBAIOIINECS
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npsMble, TapaJIeIbHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX U
TUIOCKOCTEH, Yroll MeXIy MPSIMBIMH, YTOJI MEXIY MPSAMON U
IJIOCKOCTBIO, YTOJI MEXy IIJIOCKOCTSAMU; YMEHUE
UCTIOJIb30BATh TP PEIICHUH 331a4 U3y4YeHHbIE (DaKThI U
TEOPEMBI TUNIAHUMETPHUU; YMEHHE OI[CHUBAThH pa3Mephl
00BEKTOB B OKPY)KAIOILLEM MUPE; YMEHHE ONIEPUPOBATH
MOHATUSIMHI: MHOTOTPaHHUK, CEYCHHE MHOTOTDAHHHUKA,
NPaBUJIHHBII MHOTOTPAaHHUK, IPH3Ma, THpaMuaa, Gurypa u
MOBEPXHOCTH BPAICHHUS, IWJIMHIIP, KOHYC, Iap, cdepa,
pa3BepTKa MOBEPXHOCTH CEUSHHsI KOHYCa U IWINH/PA,
napajuleJIbHbIe OCH UJIM OCHOBAHUIO, CEUEHHE 11apa,
IJIOCKOCTh, Kacaromascs chepsl, IINHIPA, KOHYCa; yMEHUE
CTPOWTH CEUEHHE MHOTOTpaHHHKA, H300paXKaTh
MHOTOTPaHHHUKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, UX
CEUEHMsI, B TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHATH CBOMCTBA FreOMEeTpUUYeCcKux (uryp,
CaMOCTOSITENBHO (GOPMYIUPOBATH ONPEACTCHUS N3y4aeMBbIX
¢buryp, BbIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuIecKuX (puryp, 000CHOBBIBATH UJTH OTPOBEPTAThH
UX; YMEHHE NMPOBOJIUTH Kiaccupukanuio Guryp mo
pa3IMYHbBIM PU3HAKAM, BBITIOJIHATH HEOOXOAUMBbIE
JIOTIOJTHUTEIbHBIE TOCTPOCHNUS;

IIPy 15 ymeTs cBOOOJHO OTIEpUPOBATH MOHATHSIMHU:
wionaab Gurypsl, o00bemM GUryphl, BEIUYUHA yTia,
paccTosiHue OT TOUKH JI0 TIIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PACCTOSIHUE MEXKAY ITIOCKOCTSMH, IIJIOMIA/lb
cdepsl, IIOIIAIs TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
WIMHApa, 00beM Ky0a, MPsSMOYroJIbHOTO Napaesenunesa,
MUPAMHUJIBL, TPU3MBL, IMIIMHIPA, KOHYCA, 11apa; YMEHHE
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HAXOJIUTh OTHOIIEHHE 00BbEMOB MMOI00HBIX (pUTyp;

Ipy 16 ymets cBOOOIHO OTIEPHPOBATH TOHATHSIMHU:
JBUKEHHE, NTapaJUIeIbHbIA IEPEHOC, CHUMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPe0Opa3oBaHue
no100us1, moto0HbIe (GUTYPHI; YMEHHE PAcliO3HABATH PaBHbIC
¥ I0A00HbIe (PUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
apXUTEKTYpE; YMEHUE UCIOJIb30BaTh T€OMETPUYECKHE
OTHOIIEHHUS, HAXOIUTh T€OMETPUIECKIE BEININHBI(UINHA,
yroJ, Iiouaab, 00beM) MpH PeIeHUH 3a1a4 U3 Ipyrux
y4eOHBIX MPEAMETOB U U3 PEAbHOM KU3HU;

IIpy 17 ymeTb cBOOOIHO ONEPUPOBATH MOHATUSIMHU:
IPSIMOYTOJIbHAS CHUCTEMA KOOPAUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJAMHATHI BEKTOPa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOPA HA YKCJIIO, PA3JIOKEHNE BEKTOPA IO
0a3ucy, CKalsipHOe MPOU3BECHHE, BEKTOPHOE
IPOM3BEACHUE, YIOJl MEKIY BEKTOPAMHU; YMEHHE
UCIOJIb30BATh BEKTOPHBIN U KOOPAWHATHBIM METOA JUIs
peLIeHMs FTeOMETPUYECKUX 3aa4 U 3a/1a4 JPYruX y4yeOHbIX
IPEIMETOB;

IIPy 18 ymeTs MoAeIHpOBaTh peaibHbIE CUTYAI[MU Ha SI3bIKE
MaTEeMaTUKH; COCTABJIATh BBIPAYKEHUS, YPABHEHUS,
HEPaBEHCTBA U X CUCTEMBI TI0 YCIIOBUIO 3aa4H,
UCCIIEI0BaTh IOCTPOEHHBIE MOJEIH C UCIIOJIb30BAaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOJTyYEHHbIi
pe3yibTaT; CTPOUTh MAaTeEMaTHYECKHE MOJIENIHU C IOMOIIbIO
reOMEeTPUYECKUX MOHITUN U BEIMYMH, PEeLIaTh CBA3aHHbBIE C
HUMM [IPAKTUYECKHE 33J]aUH; COCTABIISATH BEPOSITHOCTHYIO
MO/JIeJIb U MHTEPIIPETUPOBATH MOJIyYEHHBIH pe3yibTar;
pelaTh NPUKIAIHbBIC 3a/1a4l CPEACTBAMU MaTeMaTHYeCKOTr0
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aHaJIu3a B TOM 4HMCIIE COLMATIbHO-3KOHOMHUYECKOTO U
(U3MYECKOTO XapaKTepa;

ITPy 19 ymeTh BIOUpATh MOIXOASIINNA METOJT ISl PEIICHHUS
3a/1a4y; TIOHMMAHHUE 3HAYMMOCTH MAaTEMAaTUKU B U3Y4CHUU
IPUPOJIHBIX U OOIIECTBEHHBIX [TPOLIECCOB U SBJICHUII;
YMEHHUE PaCcO3HABATh IPOSIBICHUE 3aKOHOB MATEMATHKY B
UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPBI MATEMAaTHYECKUX
OTKPBITHM PyCCKOM M MUPOBOM MaTeMaTHYECKONW HAyKH

OK 02. Ucnonp3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MIOMCKA, aHAJIU3a U
WHTEPIpPETAIH
nHpopMaluy U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH JUIst
BBITIOJIHEHUS 3a7a4
npodeccunoHaTbHOM
NesITeNIbHOCTH;

JIP 33 chopMupOBaHHOCTH MUPOBO33PEHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOW MPAKTHKHA, OCHOBAaHHOTO HA
JUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIbTYPHOM MHDE;

JIP 34 coBepiieHCTBOBaHUE A3BIKOBOM U YATATEIIbCKON
KYJIbTYphI KaK CPEJICTBA B3aUMOJCHCTBUS MEK Y
JIIOJIbMU U TIO3HAHUS MUPA;

JIP 35 oco3HaHue [IEHHOCTH HAY4YHOU AESTEIbHOCTH,
TOTOBHOCTb OCYILIECTBIISITH IPOEKTHYIO U
HCCIIEI0BATENIbCKYIO A TEIbHOCTh MHIUBUAYAIBHO U B
rpyIIe.

MP 21 BnaaeTh HaBBIKAMU MOJTYYCHHUS HHDOPMAITUHU U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO
OCYILIECTBIISITh IOUCK, aHAJIN3, CHCTEMAaTU3aIUI0 U
WHTEPIPETAINIO HHPOPMAIIHH Pa3INYHbIX BUIOB U
(dhopM mpencTaBICHHUS;

MP 22 co3naBaTh TEKCTHI B Pa3IMYHBIX (popmarax c
y4eTOM Ha3HauYeHUs WH(GOPMALIUU U 1IeTEeBOM
ayJIUTOPHUH, BBIOMpas ONTUMAIBHYIO (popmy
MPEACTABJICHUS U BU3YyaIU3alllH;

ITP6 05 ymeTh onepupoBaTh NOHATUSAMU: pallMOHAIbHAS
(byHKUMS, TOKa3aTenbHas QyHKIMS, cTereHHas QyHKIMS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKHE
byHKMH, 0OpaTHbIe QYHKIUN; YMETh CTPOUTH IpapUKu
M3YYEHHBIX (YHKIUH, UCTIOIb30BaTh IPaQUKU NpU U3y4EHUU
MIPOLIECCOB U 3aBUCUMOCTEH, P pEIIeHUH 3a/1a4 U3 IPYTUX
yueOHBIX MPEAMETOB U 33]1a4 U3 peaIbHOM JKU3HH; BHIPA’KATh
(opMynaMu 3aBUCUMOCTH MEX/1y BETUUNHAMU;

[Py 07 ymeTs onepupoBaTh MOHATUSIMH: TOXKJIECTBO,
TOKIECTBEHHOE Npeo0pa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CHUCTEMA YPaBHEHHUH U HEPABEHCTB, PABHOCUIIBHOCTh
YPaBHEHUI, HEPABEHCTB U CUCTEM, PALIMOHAJIBHEIE,
VPpalMOHAIIbHBIC, TIOKA3aTCIIbHBIEC, CTEIICHHBIE,
JgorapupMUUECcKue, TPUrOHOMETPUUECKHE YPAaBHEHMS,
HEPABEHCTBA U CUCTEMBI; YMEHUE PEIaTh YPABHECHUS,
HEPABEHCTBA U CUCTEMBI C TIOMOILBIO Pa3IMYHbIX IIPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMeTpOM;
IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelLIeHNs] MaTEMaTUYECKUX 3a/1a4 U 3a7a4 U3 pa3InyHbIX
oOacTeil HayKu U pealbHOM KHU3HH;

ITPy 16 ymeTs cBOOOTHO ONIEPUPOBATH MOHATUAMHU:
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MP 23 ouieHUBaTh JOCTOBEPHOCTh, JISTUTUMHOCTh
nH(pOpMAIINH, €€ COOTBETCTBUE MTPABOBBIM U MOPATIHHO-
STUYECKUM HOpMaM;

MP 24 ucrions30Bath cpeacTBa HHPOPMALMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUHI
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3a7a4 ¢ coOoieHueM TpeOOBaHNN SPTOHOMUKH,
TE€XHUKH 0€3011aCHOCTH, TUTUEHBI, pecypcocOepeKeHus,
MPABOBBIX U STUYECKUX HOPM, HOPM HH(POPMAITHOHHON
0e30I1aCHOCTH;

MP 25 BnafeTh HaBBIKAMU PACTIO3HABAHMS M 3AIIUTHI
nHpopmanuu, THPOPMAITMOHHOM 0e30MmacHOCTH

JIBYDKEHUE, MapajlIeIbHbINA IEpEeHOC, CHUMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MPEoOpa3oBaHKe
no100us1, moto0HbIe GUTYPHI; YMEHHE PAcIIO3HABATH PABHbIC
U 110100HBIE (GUTYPBI, B TOM YHCIIE€ B IPUPOJIE, UCKYCCTBE,
ApPXHUTEKTYpE; YMEHHE UCTIOIB30BATh T€OMETPHUECKHE
OTHOIIEHHUS, HAXOAUTh T€OMETPUIECKIE BEININHBI(UINHA,
YToJ1, IIIONIa/ib, 00bEM) MPHU PEIICHUU 33734 U3 IPYTUX
y4eOHBIX TIPEJIMETOB U U3 PEATBHOM KHU3HH,

OK 03. ITnanupoBats n
pean30BBIBATH
coOCTBEHHOE
npodeccuoHaibHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHUMATETHCKYIO
NeSITEeNIbHOCTD B
npodeccuoHanbHOU chepe,
HCII0JIb30BaTh 3HAHUSA T10
(uHAHCOBOW I'PaMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CUTYaIHSIX;

JIP 12 chopMUpOBaHHOCTh HPAaBCTBEHHOTO CO3HAHMSI,
STHYECKOTO MOBEICHUS;

JIP 13 ciocoOHOCTh OIICHUBATh CUTYAlMIO
MPUHUMATh 0CO3HAHUE PEUICHUSI, OPUCHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

JIP 14 oco3HaHue JUYHOTO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYIyIIETO;

JIP 15 OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIIAM
1 (MIM) IpyruM WICHaM CEMbH, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUSA LICHHOCTEN CeMEHOMN
’KU3HU B COOTBETCTBUM C TPAAUIUAMH Hapo10B Poccuu;
MP 36 caMOCTOSITENIBHO OCYIIECTBIISThH
M03HABATEIbHYIO A€ATEIbHOCTD, BBISBIISITH IPOOJIEMBI,
CTaBUTh U POPMYIHUPOBATH COOCTBEHHBIC 33/Ia41 B
00pa30BaTeNbHON IEATENBHOCTH U KU3HEHHBIX
CUTYaLHSIX;

IIP6 03 ymeTh onepupoBaTh NOHATUSIMU: PALIMOHATIBHBIE,
WppalMOHANIbHBIE, IOKAa3aTeIbHBIC, CTETICHHEIE,
Jorapu@mMuuecKue, TPUrOHOMETPUYECKUE YPAaBHEHHUS U
HEPaBEHCTBA, UX CUCTEMBI;

IIP6 10 ymeTs onepupoBaTh NOHATUSIMU: MHOTOTPAaHHUK,
CceueHre MHOTOTpaHHUKa, Ky0, mapaienenumne], mpu3ma,
nupamuia, Gurypa u NOBEpXHOCTh BpallleHUs, IIHH]ID,
KOHYC, 11ap, cdepa, ceueHus: GUrypbl BpaleHus, mI0CKOCTb,
Kacaromjasics cepbl, HUIUHAPA, KOHYCa, II0AIb
MTOBEPXHOCTHU MTUPAMU/IbL, TPU3MBI, KOHYCA, LIUJIUHAPA,
wiomaas chepsl, 00beM Kyda, MPSIMOYTOJILHOTO
napajuiejaenunea, NMpaMu/ibl, IPU3Mbl, LIAJIUHIpPA, KOHYCA,
nrapa; ymMeHue u300pakaTb MHOTOTPAaHHHUKHU U MOBEPXHOCTHU
BpalIEHUs1, UX CEUYEHUS OT PYKHU, C MOMOILBIO YEPTEHKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
pacno3HaBaTh CAMMETPHIO B IPOCTPAHCTBE; YMEHHE
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MP 37 caMOCTOSATENBHO COCTABIATH IJIaH PELICHUS
POOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEICTABICHUA;

MP 42 naBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTH
KOPPEKTHUBBI B JIEATEILHOCTH, OLICHUBATh COOTBETCTBHE
Pe3yJbTaTOB LEIIM

MP 43 Bnageth HaBBIKAMU MTO3HABATEIBHOU pedhIeKCcuu
KaK OCO3HAHUs COBEPIIAEMBIX JICUCTBUI U
MBICIIUTEIbHBIX MTPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUI; UCTIOJIB30BaTh MPUEMBbI peIIeKCUH JUIs
OIICHKHU CUTYallluH, BBIOOpA BEPHOTO PEIICHHUS;

MP 44 ymeTh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIIEHUS TI0 UX CHUKEHUIO;

JIP 38 cdhopMupoBaHHOCTH BHYTPEHHEW MOTHBAITUH,
BKJIIOUAIOLTUI CTpPEMJIEHHE K JOCTHKEHHIO LIeTTU U
ycrnexy, ONTUMU3M, NHULIUATUBHOCTh, YMEHUE
JIENCTBOBATh, HCXOIS M3 CBOMX BO3MOKHOCTEH;

JIP 39 chopMUpPOBaHHOCT AMIIATHH, BKIIFOYAOIIICH
CIOCOOHOCTh MOHUMATh IMOLIMOHAIILHOE COCTOSIHUE
JOPYTUX, YYUTBIBATH €r0 IPHU OCYHIECTBICHUU
KOMMYHHKAIIH, CTIOCOOHOCTh K COUYBCTBUIO U
CONIEPEKUBAHUIO;

JIP 40 chopMupOBaHHOCTH COITMATIBHBIX HABBIKOB,
BKJIFOUAIOLIUX CIOCOOHOCTh BBICTPAUBATh OTHOLLICHUS C
JIPYTUMU JIOAbMH, 3200 TUTCS, TPOSBIISATH UHTEPEC U
pazpemiats KOHQIUKTHI

pacro3HaBaTh IPaBUJIbHbIE MHOIOIPAHHUKY;
ITP6 13 ymeTs onepupoBaTh HOHATUSAMU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIMHATHI TOUKHU, BEKTOP,
KOOPJIMHATBI BEKTOPA, CKAJIIPHOE IPOU3BEICHHE, YO
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA
Ha YKCJI0; HAXOAUTh C MOMOULIbIO U3YYEHHBIX POPMYII
KOOPJMHAThI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKAY IBYMS
TOYKaMU;

OK 04. 5ddexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUICKTUBE U

MP 09 BrnafeTh HaBbIKaMU y4eOHO-UCCIIE0BATENHCKOM
MIPOEKTHOM U COLMAJIbLHOM JEATEIbHOCTH;
MP 30 noHMMaTh ¥ UCHOJIB30BaTh NPEUMYIIECTBA

IIP6 8 ymeTh onepupoBaTh NOHATUAMU: CIyYailHBIN OMBIT U
cilyyaifHoe cOOBITHE, BEPOSITHOCTD CIIy4ailHOrO COOBITHS;
YMEHUE BBIYUCIIATH BEPOATHOCTD € UCIIOJIB30BAHUEM

17




KOMaHJIe;

KOMaH/IHOW ¥ MHJMBHyaIbHOI paboThI;

MP 32 npuHUMAaTh €M COBMECTHOM JIEATEIBLHOCTH,
OpraHM30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
JIOCTIDKEHHIO: COCTaBJIATh IJIaH ICHCTBUM,
pacnpenensaTh poju C yueTOM MHEHUH YJaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI,

MP 07 K0OpIMHUPOBATH U BBIIIOJIHATH PadOTY B
YCIIOBUSX PEalbHOI0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

MP 35 ocymiecTBIsATh MO3UTUBHOE CTPATErHUYECKOE
MOBEICHNE B PA3IMYHBIX CUTYalUsIX, IPOSIBIISATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIHATHBHBIM
MP 45 npyuHUMaTh MOTUBBI U ApTYMEHTHI APYTUX
JIIOJIEH TpU aHalIM3€e Pe3yIbTaTOB JIEATEIbHOCTH;

MP 48 npusHaBaTh CBOE MPABO U MPaBO APYrUX JIOACH

Ha OIINOKHU;
MP 49 pa3BuBaTh CHOCOOHOCTH IIOHUMATh MHP C
MO3UIIMU APYTOTO YeIoBeKa

rpau4ecKux METOJIOB; IPUMEHATH (POPMYJIIBI CIIOXKEHUS U
YMHOXEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThI U
(opMyIBI IPH pElIeHUH 33/1a4; OLIEHUBATH BEPOSATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO €O CIy4YalHbIMU
BEJIMYMHAMU; YMEHHE IPUBOAUTH IPUMEPHI TIOSBIICHUS
3aKOHa OOJIBIINX YUCET B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

ITPy 06 ymeTh cBOOOHO ONIEPUPOBATH MOHATUSMU: CTETICHD
C IIETIBIM TTI0Ka3aTesieM, KOPEHb HATYPaIbHOH CTEeNeHH,
CTETIEHb C PAIlMOHAJBLHBIM TTOKa3aTeNIeM, CTETICHB C
NeMCTBUTENLHBIM TIOKa3aTeseM, Jjorapudm yncia, CHHYC,
KOCHHYC U TaHT'€HC MTPOM3BOJILHOTO YHCIIA;

ITPy 08 ymeTh cBOOOHO OTIEPUPOBATH NOHATUSAMU: I'paduk
¢byHkuMH, oopaTHas GYHKINS, KOMIO3UIUS (HYHKIIHUH,
JTWHEWHas QYHKIHS, KBaIpaTHIHas GYHKIUS, CTCIICHHAS
GbyHKIMS ¢ LeIbIM NOKa3aTeseM, TPUTOHOMETPUYECKHE
GyHKIIMH, 0OpaTHBIE TPUTOHOMETpUUYECKHUE (PYHKITHH,
noKaszaTenbHas 1 Jjorapupmudeckas QyHKIINHA;, YMECHHE
CcTpouTh rpaduka PyHKIHMI, BBITOIHATH PeoOpa3oBaHMs
rpadukoB (PYHKIIMH; YMEHHE HCIOJIb30BaTh rpaduKu
GbyHKUMIA [U1s1 U3y4eHHsI POIIECCOB U 3aBUCUMOCTEN MTPpH
peIlIeHnH 3a]a4 U3 IPYrux y4eOHbIX IPEIMETOB U U3
pealibHOM JKU3HH; BBIpaXKaTh (GopMyIaMH 3aBUCUMOCTH
MEX/1y BEJIMYUHAMU; CBOOOIHO ONEPUPOBATH MOHITHIMHU:
YETHOCTh (PYHKIIMH, IEPHOJUYHOCTD (PYHKIUH,
OTPaHUYEHHOCTh (DYHKIIUH, MOHOTOHHOCTH (DYHKITUH,
JKCTpeMyM (YHKIIMHU, HAUOOJIbIIIee U HAUMEHbIIIee 3HAYCHHE
(GYHKIIUY Ha TPOMEKYTKE; YMETh POBOJIUTH UCCIIEIOBAHHE
(GYHKIIUY; YMETh UCHOJb30BaTh CBOMCTBA U TpapUKH

18




(byHKIUY U peleHusl ypaBHEeHUI, HEpaBEHCTB U 3a/1a4 C
napameTpamu; n300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH
MHOECTBA PEILICHUIN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM;

OK 05. OcymiecTBasiTh
YCTHYIO U TTICBMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJIapCTBEHHOM SI3BIKE
Poccuiickoit ®eneparuu ¢
y4eTOM 0COOEHHOCTEH
COLMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTA;

JIP 16 scretnyeckoe OTHOUIEHUE K MUPY, BKIIIOYas
ACTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUYECTBA,
CIOpTa, TpyZJa U OOIIECTBEHHBIX OTHOIIECHUI;

JIP 17 criocoGHOCTh BOCTIPUHUMATH PA3IHYHBIC BHIBI
HCKYCCTBA, TPAJAUILIUU U TBOPUYECTBO CBOETO U JPYTUX
HapOo/JI0B, OIIYIATh IMOLIMOHAIBHOE BO3/IEHCTBHE
HCKYCCTBa;

JIP 18 yOexx1IeHHOCTh B 3HAYUMOCTH JIJIs1 TUYHOCTH U
o011ecTBa 0TEYECTBEHHOTO 1 MUPOBOI'O HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJUIMI U HAPOTHOTO
TBOPYECTBA;

JIP 19 TOTOBHOCTB K CAaMOBBIPA)KEHHIO B PA3HBIX BHJIAX
HCKYCCTBA, CTPEMJICHUE TIPOSBIISITh KAUECTBA
TBOPYECKOM JIMYHOCTH;

MP 26 ocymiecTBiIsTE KOMMYHUKAIIMH BO BCeX chepax
KU3HU;

MP 27 pacnio3HaBaTh HeBepOaIbHBIC CPEICTBA
oOLIeHMSs, MOHUMATh 3HAYE€HUE COIUAIBHBIX 3HAKOB,
pacrno3HaBaTh NPEANOChUIKH KOH(MIMKTHBIX CUTYalHi U
cMSr4aTh KOH(MIUKTHI;

MP 29 pa3BepHYyTO U JOTMYHO U3JIarath CBOIO TOUKY
3pEHHUSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEICTB

ITPy 12 ymeTh onepupoBaTh NOHATUSMU: CPEIHEE
apudMeTHIecKoe, MeTMana, HanOoJbIlIee M HaUMEHBIIIEe
3HaueHUs, pa3Max, IUCIEPCHs, CTaHIaPTHOE OTKJIOHEHNE
YHCJIOBOTO Ha0Opa; yMETh U3BJIEKAaTh, UHTEPIIPETUPOBATD
uH(pOpMaLKIo, IPEJICTABICHHYIO B TAOIUIaX, HA
quarpammax, rpaukax, OTpaXkarollyto CBOWCTBA pealbHbIX
MIPOLIECCOB U ABJICHUH; PEJCTABIATH HH(DOPMALIHIO C
MOMOMUIBIO TaOIHI] ¥ JUarpamMm; UCCle0BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpauuecKkux METOJ0B U JIEKTPOHHBIX CPEJICTB;

ITP6 09 ymeTs onepupoBaTh MOHATUAMU: TOUKA, IPsIMAs,
IJIOCKOCTh, POCTPAHCTBO, ABYTPaHHBIN yroJl,
CKpPELIMBAIOIIUECS NPsIMbIE, APAIIEIbHOCTD U
NEPHEHANKYISIPHOCTD NMPSIMBIX U INIOCKOCTEH, YTOJI MEXTY
HOPSAMBIMH, YTOJI MEXY IPSIMOM U INIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMH, PaCCTOSIHUE OT TOYKH JI0 IUNIOCKOCTH,
paccTosIHUE MEXKIY NPSIMBIMU, PACCTOSTHUE MEXTY
IUIOCKOCTSIMU; YMETh UCIIOJIb30BaTh P PEILIEHUH 3a1a4
U3y4YCHHbIE (DAKTHI U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOILEro MUpPa;

OK 06. IIposBasaTh
IpaKJaHCKO-
MaTPUOTHIECKYIO TTO3UIIHIO,
JI€MOHCTPUPOBATh

JIP 02 oco3HaHMe CBOMX KOHCTUTYIIHOHHBIX MTPaB U
00s3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSAIKA;
JIP 03 mpuHsATHE TPaIUIIMOHHBIX HAITMOHATBHBIX

O6H.[€“I€J'IOBCLIGCKI/IX F'YMaHUCTHUYCCKUX U

IIP6 12 ymeTs onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAS
CUCTEeMa KOOPJMHAT, KOOPIUHATHI TOYKHU, BEKTOP,
KOOPJAMHATHI BEKTOPA, CKAISIPHOE MMPOU3BEJIEHUE, YTOJ
MEXy BEKTOPaMH, CyMMa BEKTOPOB, TPOU3BEICHUE BEKTOpa

19




O0CO3HAHHOC IIOBEACHUEC Ha
OCHOBE TPaJIULIUOHHBIX
00I11eY€eIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHH3ALUN
MEKHAIIMOHANBHEIX U
MEXPEITUTHO3HBIX
OTHOILIEHUW, TPUMEHSATh
CTaHJapThI
AHTUKOPPYIIIUOHHOTO
IIOBEJICHMUS,

JEMOKPATUYECKUX [IEHHOCTEH;

JIP 04 roTOBHOCTH IPOTUBOCTOATH UAECOIOT MU
IKCTpEeMH3Ma, HAIIMOHAIN3MA, KCeHO(hoOouH,
JUCKPUMUHAIIMH TI0 COIUATBHBIM, PEITUTHO3HBIM,
pacoBbIM, HAITMOHAJILHBIM MTPU3HAKAM;

JIP 05 roToBHOCTH BECTU COBMECTHYIO JIEATEIBHOCTh B
HWHTEpecax rpakJIaHCKOTo 00I1ecTBa, y4acCTBOBATh B
caMOYIpaBJIeHUU B 0011e00pa30BaTeIbHOM
OpraHU3aIuH U IE€TCKO-FOHOIIIECKUX OPTraHU3aIUsX;
JIP 06 ymeHne B3aMOIeHCTBOBAThH C COIMATBLHBIMU
WHCTPYMEHTaMH B COOTBETCTBUU C UX (DYHKIMIMU U
Ha3HAYCHHUEM;

JIP 07 TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN
eI TENHHOCTH;

JIP 08 chopMupOBaHHOCTh POCCUIMCKON TpakTaHCKOM
UIEHTUYHOCTH, TaTPUOTH3MA, YBAKEHHUS K CBOEMY
HapO/ly, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoi,
TOPJIOCTH 32 CBOM KpaH, CBOIO POJIMHY, CBOM SI3bIK U
KYJbTYpY, IPOIILJIOE U HACTOSAIIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

JIP 09 11eHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM
CHUMBOJIaM, UCTOPUUYECKOMY U IPUPOTHOMY HACIIEIUIO,
MaMsATHUKAM, TpaaIulusaM HapoaoB Poccun,
nocTkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYIE;

JIP 10 uneitnast y6exxI€HHOCTh, TOTOBHOCTb K
CIIY’)KEHHUIO U 3aIllUTE 0TEYECTBA, OTBETCTBEHHOCTH 3a
ero cyan0y;

MP 09 oBnaneHue HaBbIKAMH Y4€OHO-

Ha YHUCJIO; HAXOAUTh C MIOMOIIBIO U3YYEHHBIX (OPMYIT
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEXKAY ABYMS
TOYKaMU;

ITP6 14 ymeTs BbIOMpaTh NMOAXOAAIIUN U3YUYEHHBIH METO
JUIsl pellIeHUs 3a]1aul, paclio3HaBaTh MareMaTH4ecKue (haKkThbl
U MaTeMaTUYECKUE MOJIENIN B IPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IPUBOUTH IPUMEPDI
MAaTE€MaTHYECKNX OTKPBITUM POCCUICKON U MUPOBOU
MaTeMaTHYECKON HAYKH;

ITP6 08 ymeTh onepupoBaTh NOHATUAMU: CIIy4allHbIN OIBIT U
ciIy4aitHoe COOBITHE, BEPOATHOCTD CITY4ailHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOSITHOCTH C UCIIOJIB30BaHUEM
rpaduyecKkux MEeTOA0B; MPUMEHITH (POPMYIIBI CIIOKEHUS U
YMHO>KEHUS BEPOATHOCTEN, KOMOUHATOPHBIE (PAKTHI U
(bopMyIibl IPU PELIEHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peaTbHBIX COOBITHI; 3HAKOMCTBO CO CITy4YalHBIMU
BEJIMYMHAMH; YMEHUE IIPUBOIUTH IPUMEPBI TOABICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOIHBIX U OOIECTBEHHBIX
ABJICHUSX;
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HCCIIEI0BATENBCKOM, MPOEKTHON U COLUAILHOU
JIEATEIIbBHOCTH

OK 07. ConeiicTBoBaTh
COXPaHEHUIO OKPYKaroLIen
cpensl,
pecypcocOepeKeHuIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KIIMMAaTa,
MPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (HeKTUBHO NIEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIHSX;

JIP 30 He npuHUMATh ACUCTBUS, TPUHOCSILEE BPE]
OKpYKarollel cpere;

JIP 31 ymeTh nporHo3upoBaTh HEOIArONpUATHBIE
9KOJIOTUYECKHE MOCIEACTBUS MTPEANPUHUMACMBIX
JEUCTBHMN, IPEAOTBPAILATh UX;

JIP 32 pacudpuTh OMBIT AESTEIHHOCTH SKOJIOTUYECKON
HaIpaBJIEHHOCTH;

MP 05 pazpabatbiBaTh IJIaH peIIeHUs TPOOIEMBI C
YYETOM aHaJIM3a UMEIOLIUXCSI MAaTEPHAIIBHBIX U
HeMaTepUaJIbHBIX PECYPCOB;

MP 17 ocymiecTBasATh LEIEHAIPABICHHBINA TOUCK
MepeHoca CpeICTB U CIOCOOOB IEHCTBUS B
poheCCHOHANBHYIO CPEY;

MP 18 yMeTh NE€pEeHOCUTh 3HAHUS B ITO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH;

MP 34 npennaraTb HOBbIE MPOEKTHI, OLICHUBATH UJICH
MO3UIMU HOBU3HBI, OPUTMHATIBHOCTH;

MP 38 naBath OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh
KOPPEKTHUBBI B JCSITEILHOCTD, OLICHUBATh COOTBETCTBUE
Pe3yJIbTaTOB LENsIM

I1P6 04 ymeTh oniepupoBaTh MOHATUAMU: (HYHKITHS,
HenpepbIBHAs (PYHKINSA, TIPOU3BOIHAS, IEPBOOOpa3Has,
ONPEJEIIEHHBIN HHTETrpall; yMETh HAXOIUTh IPOM3BOIHbIE
AIIEMEHTAPHBIX (QYHKIUH, HCIIOIB3YS CIIPABOYHBIE
MaTepuabl; UCCIEN0BATh B MIPOCTEUIINX ClIydasiX QyHKIHUH
Ha MOHOTOHHOCTb, HaXOJJUTh HAUOOJIbIIIEE U HAUMEHbIIEE
3HaueHue QyHKIMMA; CTPOUTH I'padUKH MHOTOUJIEHOB C
MCII0JIb30BAHUEM allapaTa MaTeMaTHYeCcKOro aHaIu3a;
IPUMEHSTH IPOU3BOJIHYIO NIPU PEILIEHUH 3a/1a4 Ha JBUKECHHUE;
pemaTh NpakTUKO-OPUEHTUPOBAHHbIE 33/1a4 Ha
HauOoJIbIlIee U HAMMEHbIIee 3HAaUeHUsI, Ha HaXOKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymers onepupoBaTh NOHATUAMU: JBUKEHUE B
MIPOCTPAHCTBE, MOA0OHBIE GUTYPHI B MPOCTPAHCTBE;
KCII0JIb30BAaTh OTHOIIECHHE TUIOMIAJIEH MOBEPXHOCTEN U
00BbEeMOB MOJOOHBIX (PUTYp MPHU PEIICHUH 3a1a4;

IIP6 12 ymeTh BBIYUCIATH TEOMETPUUECKUE BETMUYUHBI
(mmuHa, yrou, Mmomaas, 00beM, oAb TOBEPXHOCTH),
MCIIO0JIb30BaTh U3y4EHHBIE (DOPMYIIBI U METOJIbL;

IIK 1.4. Onenusarts
COCTOSIHME UXTUO(DAyHBI.

JIP 24 rOTOBHOCTb K TPY/ly, OCO3HAHHUE IIEHHOCTU
MacTepCcTBa, TPYAOII00ue;

JIP 25 roToBHOCTh K aKTUBHOHU AESITEIHLHOCTU
TEXHOJIOTMYECKOM U COLMAIbHOM HAPABICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATh, IIIAHUPOBATH U
CaMOCTOSITENIBHO BBITIOJIHATH TaKyIO ACSITEIbHOCTD;
MP 42 naBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTHUBBI B IEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE

IIP6 2 ymeHue onepupoBaTh MOHITUSMU: CTEIICHb YHUCIIA,
Jorapu(dM Yrcia; yMEHHE BBIMOJIHATh BBIYMCICHHE 3HAYCHU I
1 nIpeoOpa30BaHKs BRIPAKEHUN CO CTETIICHAMU U
norapudmamu, mpeoOpazoBaHus APOOHO-PAITMOHATBHBIX
BBIPAKCHUI;

I1P6 14 ymenue BeIOUpATh TOIXO NN U3YYCHHBINH METOT
JUTSL pEeIICHUs 3a/1a4H, pacrio3HaBaTh MAaTEMAaTHUYECKHE (PaKThI
Y MaTEMaTUYE€CKHE MOJICIU B MPUPOTHBIX M OOIIECTBEHHBIX
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pE3yAbTATOB LIEIAM;
MP 44 ymeTb O1IeHUBATh PUCKHU U CBOEBPEMEHHO
IIPUHUMATh PELIECHUS N0 UX CHUKEHUIO;

ABJICHUSX, B UCKYCCTBE; YMEHHE IIPUBOIUTH IIPUMEPHI
MAaTE€MaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTHYECKOU HAYKH;

IIPy S ymeHue onepupoBaTh HOHATUAMU: HATypajJbHOE
YKCJIO, LEJI0€ YUCIIO, OCTATOK 110 MOAYIIIO, PALIMOHAIIBHOE
YHUCJIO, UPPALUOHAIBHOE YMCII0, MHOXKECTBA HATypaJIbHBIX,
LEJIbIX, PALIMOHAIIBHBIX, JEHCTBUTEIIBHBIX YUCEN;, YMEHHE
WCII0JIb30BATh MMPU3HAKHU JACTMMOCTH, HAUMEHBIITUI 00Tui
JIeNINTENb U HaUMEHbIIee 00111ee KpaTHOEe, aJrOpUT™M
EBKnmia npu pemeHny 3aaa4; 3HakOMCTBO € Pa3JIMuYHbIMU
MTO3UIIMOHHBIMU CUCTEMAMH CUUCIICHUS;

IIK 2.3. [lonnepxxuBathb
ONTHUMAJIbHBIE MTAPAMETPHI
PBIOOBOIHBIX
TEXHOJIOTHYECKHUX
IIPOLIECCOB.

JIP 25 rotoBHOCTE K aKTHBHOM IEITEILHOCTH
TEXHOJOTMYECKOW U COLMAIbHON HAINIPaBICHHOCTH,
CIIOCOOHOCTH MHUITMUPOBATH, INIAHUPOBATH U
CaMOCTOSITEIFHO BBITIOJTHATH TAKYIO ACSITEIHHOCTD;
MP 01 camocTosTenbHO GOPMYTUPOBATH U
aKTyaJIM3UpPOBATh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

MP 03 onpenensite LN ASSITENLHOCTH, 3a1aBaTh
MapaMeTpbl U KPUTEPUHU UX JOCTUKEHUS;

MP 04 BBISBIATh 3aKOHOMEPHOCTH U TPOTUBOPEYMS B
paccMaTpUBAaEMbIX SIBJICHUSIX;

ITP6 1 ymeTh onepupoBaTh MOHITUSIMU: OIIPE/IETICHUE,
aKcuoma, TeopeMa, CIIeJICTBUE, CBOMCTBO, MIPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE (JOPMYITHUPOBKH; YMEHHE
dbopmynrpoBaTh 0OpaTHOE U MPOTHBOTIOIOKHOE
YTBEPKJICHHE, TIPUBOIUTH IIPAMEPHI M KOHTPITPUMEPHI,
HCII0JIb30BaTh METOJI MATEMAaTUYECKON NHIYKIINH;
MIPOBOAMTD JIOKA3aTEIbHbIE PACCYXKACHUS MPU PELICHUH
3aJa4, OILIEHUBATh JIOTUYECKYIO TPABUIIBHOCTh PACCYXACHUN;
ITPy 4 ymeTh cBOOOIHO ONIEPUPOBATH MOHITHSIMHU:
coueTaHue, MepecTaHOBKa, YUCIO COUETaHUH, YHUCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMEeHHE TPUMEHSTh
KOMOMHATOPHbIE (DAKThl U PACCYKJIEHUS Ul PEeLICHUs 3a/1ay;

IIK 4.4. OnenuBsarts
MIPOMBICIIOBO-
OMOJIOTHYECKUE TTapaMETPhI
pa3MepHO-BHIOBOTO
cocTaBa IMPOMBICTIOBBIX
yJIOBOB PBIO, IPUIIOB
HEIICJICBBIX BUJIOB, JIOJTFO
0co0eil HePOMBICIIOBOTO
pasmepa.

JIP 35 oco3HaHue 1IEHHOCTH HAy4YHOU AESTEIbHOCTH,
TOTOBHOCTH OCYIIECTBJISATH MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JAESITENbHOCTh HHIMBUYATbHO U B
rpyIIe.

MP 10 cnocoOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB peLICHUS
MPaKTUYECKUX 33]1a4, IPUMEHEHHUIO Pa3IUYHbIX
METOJ0B MO3HAHMS,

IIP6 1 ymerb onepupoBaTh MOHATUSIMU: ONPEICIICHHE,
aKcuoma, TeopeMa, CJIeJICTBUE, CBOMCTBO, IPU3HAK,
JI0KAa3aTeNbCTBO, PABHOCUIIbHBIE (JOPMYITHPOBKH; YMEHUE
dbopMynupoBaTh 06paTHOE U MPOTUBOIIOJIOKHOE
YTBEPKACHUE, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
HCII0JIb30BaTh METOJI MATEMAaTUYECKON UHIYKIINU;
MPOBOAMTH JIOKA3aTENIbHbBIE PACCYKACHUS MPU PELICHUH
3aJa4, OIIEHUBATh JIOTHYECKYIO MTPABIIIBHOCTh PACCYXKACHUN;
ITPy 1 ymeHue onepupoBaTh MOHATUSIMH: ONIPE/IEIICHHE,
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MP 14 BbIsBIATh NPUYMHHO-CIIEICTBEHHBIE CBSA3H U
aKTyaJIM3UpOBaTh 33/1a4y, BBIJIBUTATh TUIIOTE3Y €€
peuieHus, HaX0UTh apryMEHThI JUIs JOKa3aTeIbCTBA
CBOHUX YTBEPKACHMI, 3a1aBaTh ITapaMeTPbl U KPUTEPUHU
peuenus;

aKcuoma, TeopeMa, CIIeJICTBUE, CBOMCTBO, MPHU3HAK,
JIOKA3aTeIbCTBO, PABHOCWIBHBIE (OPMYITHPOBKH; YMEHHE
dbopMynupoBaTh 06paATHOE U MPOTHBOIIOJIOKHOE
YTBEPXkKACHHUE, TPUBOIUTH TIPUMEPHI M KOHTPIIPUMEPHI,
UCII0JIb30BaTh METOJI MATEMATUYCCKON WHYKIINU;
MPOBOJMTH JIOKA3aTEIbHBIC PACCYXKICHUS IPU PEIICHUH
3aJ1a4, OIICHUBATH JIOTHYECCKYIO MTPABMIIBHOCTh PACCYXKICHUIA;

IIK 5.5. Bectu

YTBEPKACHHYIO Y4ETHO-
OTYETHYIO JOKYMEHTALUIO.

JIP 03 onpenieiath 1eu e TeIIbHOCTH, 33]1aBaTh
rapamMeTpbl U KPUTEPUU UX IOCTHKEHUS;

JIP 05 pa3paOaTbiBaTh IJI1aH peIIeHUs IPOOIEMBI C
YYETOM aHaJIM3a UMEIOLIUXCSI MAaTEPHAIbHBIX U
HEeMaTepUaJbHBIX PECYPCOB;

MP 42 naBaTh OIIEHKY HOBBIM CUTYAIlHsIM, BHOCHUTh
KOPPEKTHUBBI B JIEATEIHLHOCTD, OIICHUBATh COOTBETCTBUE
pe3ynbTaTOB IENSIM;

ITP6 7 ymeHue onepupoBaTh MOHATUSIMU: CpEIHEE
apudmMeTnyecKoe, MearaHa, HauboJIbIIee 1 HANMEHbIIIEE
3HAYEeHMs, pa3Max, JUCIepCusi, CTAaHJAPTHOE OTKIOHEHUE
YHCIIOBOTO HA0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(pOpPMaLMIO, TPEICTABICHHYIO B TaOIUIaX, Ha
quarpammax, rpadukax, OTpaskarollylo CBOWCTBA pealbHbIX
MIPOLIECCOB U ABJIEHUH; MPECTABIATH HH(OPMALIUIO C
MOMOIIBIO TaOIHI] U JUarpamMmm; Uccie0BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKkux METOJ0B U AJIEKTPOHHBIX CPEJICTB.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHHUILIHHBI

324

B T.4.

OcHOBHOE coep:kaHne 268
BT. 4.

TEOpEeTHUECKOe 00yUueHue 134
NPaKTUYECKUE 3aHATUSA 110
KOHTPOJIbHBIE pabOThI 24
IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COIEPKAHUE 32
(comeprkaHue NMPUKJIATHOTO MOIYJIsA)

TEOPETHYECKOE 00yUeHHE 4
PAKTUYECKUE 3aHITHS 28
IMpome:xxyTouHas aTTecTanus (IK3aMeH) 24
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2.2. TeMaTH4eCKHH IUIAH U COAeP/KaHUE Y4eOHOH IMCUMILIMHBI « MaTeMaTuKa

HaumenoBanue Coaepikanue yueOHOTro MaTepuasa (0OCHOBHOE M NPo(ecCHOHAILHO-OpHeHTHPOBaHHOe), | O0bem | Popmupyembie
pa3esioB U TeM NpaKkTH4YecKue padoThl, CAMOCTOATEIbHASL pad0oTa 00y4aroIIuXCs YacoB | KOMIIeTEHUIHH
1 2 3 Z
Paznea 1. 20 OK 01,
IloBTOpEeHue Kypca OK 02,
MAaTeMATUKH OCHOBHOI
OK 03,
LIKOJIBI
OK 04,
Tema 1.1 Coneprkanue y4eOHOTO MaTepHaia
= = OK 05,
Henb 1 3anaun ba3zoBbie 3HaHUS U YyMEHHS 0 MaTeMaTHKE B POo(decCUOHAIbHON U B IIOBCETHEBHOM
MaTE€MaTHUKH TTPU NEeITEIbHOCTH. OK 06,
OCBOEHUU
CHEIHATbHOCTH Jlexnus 2 OK 07
Tema 1.2 Coneprkanue y4eOHOTo MaTepuasa
UYucna ¥ BBIYUCIICHUS. JleiicTBHS Hal TOJIOKUTENBHBIMU M OTPULIATEIHHBIMU YHCIaMH, OOBIKHOBEHHBIMU U [K 1.4
Bripaxkenus u JECSITUYHBIMU JIpo0siMu. JIeficTBuS co cTeneHsIMH, (OPMYIIbl COKPAILICHHOTO YMHOKEHHUS. K 2.3
npeoOpa3oBaHms '
Jlexkuus 2
H I1K 4.4
IIpakTnyeckoe 3ansTHE 2 K 5.5
Tema 1.3. IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COlePKaHMe (COiepKaHNe MPHUKJIAHOT0 MOXYJIs1)

I'eomerpus Ha

Bubl mimockux (I)I/Ipr " ux mnjaomanb. HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIe 3ala4u B KypcCe
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IIJIOCKOCTH

TCOMETPUH HA IIIOCKOCTU

Jlexknus 2
Tema 1.4 ConepxaHue yueOHOTO MaTepralia
[IponienTHBIE [IpocThie Mpo1eHTHI, pa3Hble CIOCOOBI UX BbIYKCIIeHUs. CII0KHBIE MTPOIICHTHI
BBIYUCIICHUS
Jlexnusn 2
IIpakTnueckoe 3ansTHE 2
Tema 1.5 Conepkanue yaeOHOTO MaTepuasa
YpaBHEeHHUS 1 JluneiiHble, KBaJpaTHbIE, APOOHO-JIMHENHBIE YPaBHEHUSI U HEPABEHCTBA
HEpaBEeHCTBa
Jlexnusn 2
IIpakTHYecKkoe 3aHATHE 2
Tema 1.6 Coneprkanue yaeOHOTO MaTepuaa
CucrteMbl ypaBHEHUM 1 CriocoOblI peleHus: CUCTEM JIMHEHHBIX YpaBHEHNUH. CUCTEMbI HEIMHEWHBIX YPaBHEHUH.
HEPaBEHCTB Cucrembl HEpaBEHCTB
Jlekuus 2
Tema 1.7 Cogepxanue yueOHOro Marepuala
BxoaHoil KOHTPOJIb Boruncnenus u npeoOpa3oBaHus. YpaBHEHUS U HepaBeHCTBaA. [ eoMeTpust Ha TIIOCKOCTH
KonTpoabHnas pabora 2
Pa3ngen 2. 22 OK 01,

Crenenu u KOpHH.
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CrenenHasi pyHKIUs

Tema 2.1

Crenennast pyHKIUS, €€

Conepixkanue yaeOHOTO MaTepuaia

[ousTHE KOPHS N-0if CTENeHH U3 AeiCTBUTENbHOTO uncia. DyHkuun ¥ = VX uX cBoiicTBa U

CBOHCTBA rpaduku. CBoiicTBa KOPHS N-Oi CTENEHH
Jleknus

Tema 2.2 Coneprxkanue yaeOHOTo MaTepHalia

[IpeoGpa3oBanue [IpeoGpa3oBanue nppallnOHATBHBIX BbIPAXKEHHUM

BBIPAXKEHUI C KOPHIMHU
N-0¥ CTENEeHU

Jlekuus

HpaKTI/I‘IeCKOC 3aHATHE

Tema 2.3

CBOJiCTBa CTEIEHHU C
panMoHATBHBIM H

Coneprxanme yaeOHOTO MaTepuraa

[onsiTe cTeneHu ¢ JIFOOBIM pallHOHANBHBIM TIOKa3aTeneM. CTeneHHble GyHKIIMU, X CBOWCTBA
U rpaduKu

JNEUCTBUTEILHBIM
MoKa3aTeasiMu Jlexunst
IIpakTHYeckoe 3aHsATHE
Tema 2.4 Cogepxanue yueOHOro Marepuala
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTD ypaBHEHUI U HepaBeHCTB. Onpenenenus. OCHOBHbBIE TEOPEMBI

YPaBHEHUH U
HepaBeHCTB. O0mue
METO/bI PELICHUS

PaBHOCHIIBHBIX MEpeXo/iaX B YpaBHEHUAX U HepaBeHCTBaxX. OOIIMe METOIbl PELIeHUs
yYpaBHEHUI: Epexo OT paBeHCTBA (PYHKIMI K paBEHCTBY apryMEHTOB U1 MOHOTOHHBIX
(GyHKLUH, METOJT pa3IOKEHNUS HA MHOKUTEIU, METOJ] BBEJICHHUsI HOBOM IepEeMEHHOM,
(GyHKIMOHATBHO-TpapUECKUil METOT

OK 02,
OK 03,
OK 04,
OK 05,

OK 07

I[IK 1.4
[IK 2.3

[IK 4.4
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Jlexknus 2
Tema 2.5 ConepxaHue yueOHOTO MaTepralia
Pemenne PaBHOCWIBHOCTB HPPALIMOHAIIBHBIX YPABHEHUM U HEPABEHCTB. METOABI NX pPELICHUS.
HppAIMOHAIBHBIX Pemienne uppanoHaIbHBIX YpaBHEHUN U HEPABEHCTB
YpaBHEHUU U
HEPABEHCTB Jlexuus 4

IIpakTnueckoe 3ansTHE 4
Tema 2.6 Conepxkanue yueOHOTo MaTepuaa
Crenenu 1 KOpHH. Onpenenenue creneHHo ¢pyHkuuu. Vcrnonb30BaHne ee CBOWCTB MPH PEIICHUU YpaBHEHUH U
Crenennast GyHKIUS HEpPABEHCTB

KoutpoJsbHas pa6ora 2
Pasnean 3. 18 OK 01,
Iloka3aTenbHast OK 02,
GyHkuus

OK 03,
Tema 3.1 Coneprkanue y4eOHOTo MaTepuasa
OK 04,

[TokazaTenbHas CreneHb ¢ NPOU3BOJIbHBIM JACUCTBUTEIBHBIM NOKa3aTeneM. OnpeeneHue noka3areabHO N OK 05
¢byHKIMS, ee CBOICTBA ¢dbyHKIMH, ee CBOICTBa U Irpaduk. 3HAKOMCTBO C MPUMEHEHUEM MOKa3aTeNIbHON (PYHKIIUU. ’

Pemenne nmokasarenpHbIX YpaBHEHHH (YHKIIMOHAIBHO-TpahUIECKIM METOA0OM OK 07

Jlexnus 2

IIpakTHYeckoe 3aHATHE 2 [IK 4.4

Tema 3.2

Cogepxanue yueOHOTO MaTepHrala
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Pemenue
MOKa3aTeNbHBIX
YPaBHEHUH U

Pemenue nokazarenbHbIX ypaBHEHUN METOJIOM YPaBHUBAHHMS NOKa3aTeIeH, METOIOM
BBEJICHHUS HOBOM NMEPEMEHHOM, (PYHKIIMOHATBHO-TpaduIeckuM MeTojoM. Perienne
MOKa3aTeNbHbIX HEPABEHCTB

HEPABEHCTB

Jlexkuus 4

IIpakTnueckoe 3ansTHE 4
Tema 3.3 Conepxanue yueOHOTo MaTepuaa
Cucremsl Pemrenne cucrem nokasareiabHbIX YpaBHEHUI
MIOKa3aTeIbHbIX
ypaBHEHUI Jexuust 2

IIpakTnyeckoe 3ansTHE 2
Tema 3.4 Coneprkanue yaeOHOTO MaTepuaa
Pemrenne 3anau. Pemrenne nokazarenbHbIX ypaBHEHHI METOIOM YpaBHUBAHUS MTOKA3aTeNIed U METOJOM
[TokazaTenbHas BBEJCHUS HOBOU MEpeMEHHOU. Penenne nokazareabHbIX HEPaBEHCTB
byHKIIUSA

KoutpoJsbHas pa6ora 2
Pasnean 4. 32 OK 01,
Jlorapugmsel. OK 02,
Jlorapugpmuyeckas OK 03,
pyHknus

OK 04,
Tema 4.1 Copepxanue yueOHOTO MaTepHuala
OK 05,

Jlorapugm uucna. Jlorapudm uucna. JlecATHUHBIN U HATYypaIbHBIN JTOTapU(MBbI, YHCIIO € OK 07
JlecsaTHuHbBIN U

Jlexknus 2

HaTypaJbHbIN
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norapuMsbl, YUCIIO €

HpaKTI/I‘leCKOC 3aHATHE

Tema 4.2

CaoiicTBa orapugpmos.

Conepixkanue yaeOHOTO MaTepuaia

CaoiictBa norapudmos. Onepanus JorapuQMUpOBaHHSL.

Oneparust
norapuMUpPOBaHUS Jlexunst
IIpakTHyeckoe 3ansiTHE
Tema 4.3 Conepxanne yueOHOTo MaTepuaa
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA

(GbyHKIMS, ee CBOICTBa

Jlekuus

HpaKTI/I‘IeCKOC 3aHATHE

Tema 4.4 Coneprkanue yaeOHOTo MaTepuaa
Pemenue [Tonsarue norapudmuueckoro ypapHeHus. Omneparus MOTEHIUPOBaHUs. Tpru OCHOBHBIX
Jorapu(pMUIECKUX METO/1a pelIeHus JOrapupMUIECKUX ypaBHEHUI: PYHKIMOHAIBHO-IpapUuecKuii, METO
YpaBHEHUU U MOTEHIIMPOBAHUSI, METO/1 BBEJICHUSI HOBOM nepeMeHHoM. Jlorapudmuueckrue HepaBeHCTBA
HEPaBEHCTB

Jleknus

IIpakTH4eckoe 3aHATHE
Tema 4.5 Cogepxanue yueOHOro Marepuala
Cucremsl ANTOPUTM pellIeHus] CUCTEMbI YpaBHEHU. PaBHOCHIIBHOCTH JIOTapu(pMUUECKUX YpaBHEHHUH U
TorapupMUIECKIX HEPaBEHCTB
YPaBHEHUN

Jlekuust

IIK 1.4

K 2.3
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HpaKTI/I‘leCKOC 3aHATHE

Tema 4.6

Jlorapugmsl B mpupoie
Y TEXHHKE

IIpodeccuonaibHO-OPHEHTHPOBAHHOE COJeP:KaHUe (COAepPKAHUE MPUKJIIATHOTO MOILYJIs1)

[Ipumenenue norapudma. Jlorapudmuueckas cnupansb B npupoje. Ee matemarnyeckue
CBOMCTBA

HpaKTI/I‘IeCKOC 3aHATHE

Tema 4.7

Pemenue 3amay.

Conepxanue yaeOHOTo MaTepuaa

Jlorapudmuueckas pyHkius. Pemienre npocTedmx JorapupmMUUecKux ypaBHEHHUH

Jlorapudmer.
Jlorapudmmaeckas KonTposbHast padora
byHKIUSA
Paznea 5. 10 OK 01
KoMmmuiekcHble ynciia
Tema 5.1 Coneprxkanue yaeOHOTo MaTepuasa
KowmmnekcHsie yncna [Tonsitne komruiekcHoro uucia. ComnpspkeHHble KOMIUIEKCHBIE YMCIIA, MOIYJIb U apryMEHT
T - KOMILJIEKCHOTO  yucina. QPopma 3amucud  KOMIUIEKCHOTO  uyucia  (FreoMeTphueckas,
ema 5. .
TPUTOHOMETpHUUECKas, anredpandeckas). ApupMeTHUYECKHE IEHCTBUS C KOMILIEKCHBIMH
[Ipumenenue qucIaMu
KOMILJIEKCHBIX YHCET
Jlekuus 4
IpakTuyeckoe 3aHsATHE 2

Cogepxanue yueOHOTO MaTepHrala

Brinoanenue pacyeToB € MNOMOMBKO KOMIUICKCHBIX YHCCIL. HpI/IMepLI HUCIIOJIB30BaHUA
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KOMINJICKCHBIX YHCCJI

IIpakTHyeckoe 3aHsATHE 4
Pa3znea 6. 42 OK 01,
OcHOBBI OK 02,
TPUTOHOMETPHH.
OK 03,
TpuroHomerpuueckue
HKIUH
hynxu OK 04,
Tema 6.1 Conep:xanue yqeOHOro MaTepuaia OK 05
b
TpuronomeTpruyeckue Pagnannas mepa yria. [ToBopoT TOYKHM BOKpYr Hadama koopawHat. OmpejieneHue CUHYca, OK 06,
G yHKITIT KOCHHYyCa, TaHT€HCAa M KOTaHTEHCA. 3HAKW CHHYCa, KOCHHYyCa, TaHTeHCAa M KOTaHTEHCa I10
MIPOU3BOJIEHOTO YTIIa, YeTBEPTSAM. 3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJIHOTO U OK 07
yucna. Paguannas u TOTO K€ yriia
rpajaycHasi Mepa yria
Jlexkuus 2
t TK 2.3
Tema 6.2 Coneprkanue yaeOHOTo MaTepuasa
OcHoBHbIE Tpuronomerpuueckue ToxjaectBa. CHHYC, KOCUHYC, TAHI€HC M KOTaHI€HC YIJIOB O U - O.
TPUTOHOMETPUYECKHE DopmyIbl IPUBEACHUS
TOXKJIECTBA.
Jlekuus 2
Dopmybl TPUBEACHUS
IIpakTHYeckoe 3aHATHE 2

Tema 6.3

Cunyc, KocuHnyc,
TaHI'€HC CyMMBI U

Copepxanue yueOHOTO MaTepHuala

Cymma 1 pa3HOCTb cMHYcOB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCUHYC ABOMHOTO
yria. @opMyisl MOJOBUHHOTO yriia. [IpeoOpa3oBaHust CyMMbl TPUTOHOMETPHUECKUX (QYHKIUH
B IIPOU3BEICHUE U TPOU3BEACHUS B CyMMY. BbIpaskeHre TPUTOHOMETPUIECKUX (PYHKITHIA
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Pa3sHOCTH JIBYX YIJIOB

CuHyc U KOcHUHYC
JIBOMHOTO yria.
@OopMyIIbI ITOJIOBUHHOTO

yria

Yyepe3 TAaHIeHC MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanus npocTermmx
TPUTOHOMETPUUECKUX BBIPAKEHUI

Jlekuus

HpaKTI/I‘leCKOC 3aHATHE

Tema 6.4

@yHKIMHU, UX CBOMCTBA.
CriocoObl 3a1aHuA

Conepxkanue yueOHOTo MaTepuaa

OO6nacTh ompeneneHuss W MHOXECTBO 3HaueHuM ¢QyHkuuil. YETHOCTh, HEYETHOCTD,
nepuoANYHOCTh (yHKIMNH. CriocoOb! 3a1anust GyHKITUN

byHKINN
Jeknus
IIpakTHYecKkoe 3aHATHE
Tema 6.5 Conepkanue yaeOHOT0 MaTepuasa
TpuroHomerpuyeckue OO6yacTp omnpeneNeHus 1 MHOXKECTBO 3HAYCHHA TPUTOHOMETpPUYECKUX (PyHKIui. YETHOCTS,

(yHKIIUH, UX CBOMCTBA U
rpadguku

HEUYETHOCTH, MMEPUOJUIHOCTh TPUTOHOMETpHUeCcKuX (pyHkiuii. CBoiicTBa v rpaduku (GyHKITHI

y=C0s X, y=sin X, y=1tg X, y=ctg X.

Jleknus

IIpakTH4eckoe 3aHATHE

Tema 6.6

IIpeobpazoBanue
rpaduKoB
TPUTOHOMETPHUYECKHX
byHKIHA

Cogepxanue yueOHOTo MaTepuala

Cxarue 1 pacTshkeHHe TpaguKOB TPUTOHOMETPUYECKUX ()YHKIIMHA.

[Ipeo6pazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKITHIA

IIpakTHYecKoe 3aHATHE
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Tema 6.7

Omucanue
ITPOU3BOJICTBEHHBIX
MIPOIIECCOB C IMMOMOIIIBIO

rpaduKOB QYHKITHI

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJeP:KaHUeE (COepPKAHUE MPUKJIIATHOTO MOLYJIs1)

Hcnonp3oBaHne CBOMCTB TPUTOHOMETPUYECKHUX (PYHKIUI B MPO(PECCHOHAIBHBIX 3a/1a4ax

HpaKTI/I‘leCKOC 3aHATHE

Tema 6.8 Conepxkanue yueOHOTo MaTepuaa

ObpaTtHble OO6paTHble Tpuronomerpuueckue ¢pyHkuuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUUECKHE

byHKIHH Jlexkumst

Tema 6.9 Conepkanue yaeOHOTO MaTepuasa

Tpuronomerpuueckue

YpaBHEHUS U

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg x = a. Pemenue
TPUTOHOMETPUUECKUX YpPAaBHEHUW OCHOBHBIX THUIIOB: MPOCTEHIINE TPUTOHOMETPHUYECKUE

HEpPaBEHCTBA
YpaBHEHUs, CBOJSIIMECS K KBAJPATHBIM, pELHIAEMbIE pa3JIOKEHUEM HAa MHOXKHUTEINH,
ogHopoHbIe. [IpocTelime TpPUroHOMETPUYECKUE HEPABEHCTBA
Jleknus
IIpakTHYeckoe 3aHsATHE
Tema 6.10 Cogepxanue yueOHOro MaTepHuala
Cucremsl Cucrembl NPOCTENILINX TPUTOHOMETPUUECKUX YPABHEHUHN
TPUTOHOMETPUUECKUX
YPaBHEHUN Jlexumsi
IIpakTHYecKoe 3aHATHE
Tema 4.11 Coneprxanue yueOHOTO MaTepuana
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Pemrenne 3amay. OCHOBEI

[IpeoOpa3oBanre TPUTOHOMETPUUYECKUX BBIpOKEHUH. PelieHue TPUTOHOMETPUYECKHX

TPUTOHOMETPHH. ypaBHEHUI U HEPABEHCTB, B TOM YHCJIIE C UCIIOJIb30BAHUEM CBOMCTB (PYHKIIUH.
Tpuronomerpuueckue
byHKITH KourtpoJsbHas padora
Paznea 7. 34 OK 01,
IIpousBoanasn OK 02,
(pynkuumn, ee
OK 03,
NpuMeHeHue
OK 04
Tema 7.1 Conepkanue yaeOHOTO MaTepuasa ’
. v > OK 05,
IHonatne nponsBoaHoi. | OmnpenereHne YUCIOBOH MOCIENOBATEIHPHOCTH U CITOCOOHI ee 3a1anus. CBOMCTBA YNCIIOBBIX
®opmysbl U IpaBUIIa nocnenoBarenbHocTel. Onpesenenue npeserna nociae10BaTelIbHOCTH. Briunciienue npeaenon OK 06
b
muddepeHupoBaHmst nocienoBarenbHocTel. [Ipenen ¢pyaknuu Ha 6eckoHeuHocTH. [Ipenen pyHKIMM B TOUKE.
[Ipupamenue aprymenra. [Ipupamenue ¢GyHKImuy. 3a1aqu, TPUBOIAIINAE K TIOHATHIO OK 07
Mpou3BOHOM. OnpeeneHrne Nporu3BOJHON. AJITOPUTM OTHICKaHUS MPOU3BOTHOM K 2.3
Jlexkuus 2
H TIK 4.4
Tema 7.2 Coneprkanue yaeOHOTo MaTepuasa
[IpousBoiHBIE CYMMBI, ®opmynsl quddepennnponanus. [Ipasuna quddepenunpoBanus
Pa3HOCTH MPOU3BEACHHUS,
YacTHOTO Jlexumsi 2
IIpakTHYecKkoe 3aHsATHE 2
Tema 7.3 Coneprxanue yueOHOTO MaTepuana
[TpousBoiHBIE Onpenenenue cnoxHoi GyHkiuu. [Ipon3BoaHAsS TPUTOHOMETPUUYECKUX (DYHKIIUH.
TPUTOHOMETPHUYECKHUX [IpousBoHas CIOKHON (HYyHKIIHH
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¢bynkuuit. [IpousBoanas
CIIOKHOM (DyHKIIUU

Jlekuus

HpaKTI/I‘leCKOC 3aHATHE

Tema 7.4

[TonsiTue o
HENPEPhIBHOCTU
¢byskun. Meron
MHTEPBAJIOB

Conepixanue ydaeOHOro MaTepuaia

[onsitne HenpepsiBHOM (hyHKIMU. CBOCTBA HETIpepbIBHOH (pyHKIMU. CBA3H MEXITY
HEMPEPBIBHOCTHIO U AUPPEPEHINPYEMOCTHIO GYHKIIMH B TOUKE. AJTOPUTM pEILICHUS
HEPaBEHCTB METO/I0M UHTEPBAJIOB

Jlekuus

Tema 7.5

I'eomeTpuueckuit u
¢buznyeckuit CMbICI

Conepixanue yaeOHOTO MaTepuaia

I'eomeTrpuueckuii cMbICT MPOU3BOAHON QYHKIIUU — YIIIOBOM KO3(PPUIIMEHT KacaTelbHON K
rpaduky GyHKIMH B TOUKE. YpaBHEHUE KacaTeNbHON K rpaduKy QYHKIHMUA. AITOPUTM

MIPOU3BOTHOM COCTaBJICHUS ypaBHECHUsI KacaTeabHOU K rpaduky GyHKIuu y=1f(X)
Jlexnus
IIpakTHYeckoe 3aHATHE

Tema 7.6 Coneprxkanue yaeOHOTo MaTepuasa

dusnyeckuii CMBICH
MPOU3BOJHOM B

dusznyueckuii (MEXaHUYECKUI) CMBICI TPOU3BOIHONW — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpemeHH t: v =S’ (1)

npoheccuOHaIbHBIX

3a7a9ax IIpakTH4eckoe 3aHATHE

Tema 7.7 Coneprxanue yueOHOTO MaTepuana

MOHOTOHHOCTB Bospacranue n yobiBaHue (yHKIIMH, COOTBETCTBUE BO3pACTAHUS U YObIBAaHUS (DYHKIIMH 3HAKY

¢ynkuuu. Toukn

pon3BoAHOM. [loHATHE TPON3BOIHON BBICIIETO MOPSAIKA, COOTBETCTBUE 3HAKa BTOPOU
MIPOU3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3Ke. 3a7auyll Ha MaKCUMYM U
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HKCTpEMyMa MuUHUMYM. [oHATHE aCHMIITOTHI, CIIOCOOBI MX OMpPEACTICHHU. AITOPUTM UCCIIEIOBAHHS
(YHKIMU ¥ TIOCTPOEHUS €€ TpaduKa ¢ MOMOIIBI0 TPOU3BOIHOMK. [[poOHO-TMHeHAs QYHKITUSA
Jlexnus
IIpakTHyeckoe 3aHsITHE

Tema 7.8 Conepxanne yaeOHOTo MaTepHaia

UccnenoBanue pyHkuuii
U TIOCTpPOEHUE TpaduKoB

WccnenoBanue pyHKIMKM HA MOHOTOHHOCTb U ITOCTPOEHHE I'PaUKOB.

HpaKTI/I‘IeCKOC 3aHATHE

Tema 7.9 HanOombiee n
HAUMCHBIIICC 3HAUCHUA

byHKIIAN

Conepxanue yaeOHOTO MaTepuaia

Haxoxaenne HaubobIero 1 HauMeHbIero 3Ha4eHni PyHKIMi, mocTpoeHne rpadukoB
MHOTOUJIEHOB € MCIIOJIb30BaHUEM alIapara MaTeMaTHUYECKOTO aHaIn3a

Jleknus

IIpakTHYeckoe 3aHATHE

Tema 7.10

Haxoxnenue
OINTUMAaJIEHOT'O
pe3ynbTaTa ¢ IOMOLIBIO
MPOU3BOJHOM B
MPaKTUYECKUX 3a7adax

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepkaHNe (CoOAepKaHUe NMPUKJIATHOTO MOLYJIs1)

Haumensbiee u Haubosbiiee 3Ha4eHre QyHKIUN

IIpakTH4eckoe 3aHATHE

Tema 7.11

Pemenue 3amay.
[IpousBoaHas GyHKIHH,

Cogepxanue yueOHOTO MaTepHuaa

®opmynsl u npaBuia Auddepennuposanus. VccnenoBanue GyHKIMN ¢ TOMOIIBIO
npou3BoaHOM. Hanbombiiee u HaMeHblIee 3Ha4eHUs] PyHKIIMU
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€€ NMPUMEHEHHE

KonTtpoabHas padora

Paznen 8. 18
IlepBooGpa3nasn
(pynkuumn, ee
NpUMeHeHHe
Tema 8.1 Conepkanue yueOHOTo MaTepuaa
[TepBooOpazHas 3amaya O BOCCTAHOBJIEHWM 3aKOHA JIBIDKEHHUS TI0 M3BECTHOW ckopocTu. [lousitue
¢dbysakiuu. [IpaBuna uHTerpupoBanus. O3HAKOMJICHHE C TIOHATHEM HHTETpajga U MEepBOOOpa3zHOW I (YHKIIMH
HAaxOXKJICHUs y=f(x). Pemenue 3amay Ha CBA3b NEpBOOOpPa3HON M €€ MPOU3BOJIHON, BBIYMCICHUE
epBOOOPa3HBIX nepBooOpa3Hoi i naHHOW QyHKUMU. Tabmuua ¢hopmyln JUisi HaX0KIEHUS MepBOOOpPa3HBIX.
N3yuenune mpaBuia BEIYUCICHUS IEPBOOOPA3HON
Jlexkuus 1
IIpakTHYecKoe 3aHATHE 2
Tema 8.2 Coneprkanue yaeOHOTo MaTepuasa
[Tnomanp 3anauu, NPUBOIAIIME K IOHATHUIO OINPEACICHHOIO HMHTErpajga — O BBIYMCIECHUU ILIOLIAIU
KPUBOJIMHEUHOU KpUBOJIMHEWHOW Tpameuuu, O NepeMelieHun Touku. [loHsATHhe ompenenéHHOro MHTerpasa.
Tpanenuu. Popmyna I'eomerpuueckuil U QU3NYECKUI CMBICT OmpenerieHHoro unrerpaita. @opmyna HproToHa—
Herorona — JleitOHMna JletiouuIa
Jlekuus 1
IpakTuyeckoe 3aHsATHE 2

Tema 8.3

Heonpenenennsiit u

Cogepxanue yueOHOTO MaTepHuala

Ilonsatue HCOMPCACIICHHOI'O UHTCTpaJia

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,

OK 07
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OIPEAEICHHBIN Jleknus 1
HHTETpaibl
IIpakTnyeckoe 3ansTHE 2
Tewma 8.4 ConepxaHue yueOHOTO MaTepralia
[Tonsitue 06 ['eomeTpryecKkuil CMBICIT ONPEAEIEHHOTO HHTETpasIa
OTIPEIEIEHHOM
MHTErpaje Kak IIomaau Jlexunst 1
KPHUBOJMHEUHOU
P IIpakTnueckoe 3ansTHE 2
Tpaneuuu
Tewma 8.5 IIpo¢deccnoHAILHO-OPHEHTHPOBAHHOE COECPKAHUE (COAePKAHME TPUKJIATHOTO MOLYJIs)
OnpeneneHHbIN I'eomeTrpuueckuii cmbich onpeneneHHoro uaterpaina. ®opmyna Hetorona - Jleitbuuna.
MHTErpai B )KU3HU
Pemenne 3amau Ha NpUMEHEHUE HHTErpana Juld BBIYUCICHHS (QU3UYECKUX BEIUYMH U
Ioniaaei
IIpakTHYecKoe 3aHATHE 4
Tema 8.6 Coneprkanue y4eOHOTo MaTepuasa
Pemenue 3anay. [lepBooOpa3nas gpyHkiuu, ee npumeHeHue. [IpaBuia HaxokAeHUs IEPBOOOPA3ZHBIX.
ITepBooOpa3zHas 5
bynKumH, ee KonTpoabHnasi padora
IIPUMEHEHHE
Paznen 9 16 OK 01,
TIpsiMble M TLIOCKOCTH OK 03,
B IIPOCTPAHCTBE
OK 04,

Tema 9.1.

Copepxanue yueOHOTO MaTepHuala
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OCHOBHBIE TTOHATHSI
CTEPEOMETPHHU.
Pacnonoxxenue npsmMsIx
H INIOCKOCTEH

[Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, IpsiMasi, IUNIOCKOCTb, MPOCTPAHCTBO).
OcHoBHBIE akcHOMBI cTepeoMeTpun. Ilepecekaromuecs, napamlenbHble U CKPELIMBAIOLIUECS
npsimele. [Ipu3Hak M CBOMCTBO CKpeluBarOLUXcs NpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHbBIE

burypsi.

Jlekuus

Tema 9.2.

[TapannensHOCTH
MPSAMBIX, PSIMOM U
TIIOCKOCTH, IIIOCKOCTEH

Conepxanue yueOHOTo MaTepuaa

[Tapannensubie mpsiMas W 1iockocth.  Ompenenenne. Ilpusnak.  CoiictBa  (C
nokazatenbctBoM). [lapamnensHble 1ockoctu. Omnpenenenue. Ilpusnak. CaoiictBa (c
JI0Ka3aTelbcTBOM). TeTpadyp u ero anmeMeHThl. [lapamnenenunen u ero snemenTsl. CBOMCTBA
IIPOTUBOTIOJIOKHBIX TPaHEH U IuaroHaien napamienenumnena. [loctpoenne ceuennii. Pemenne
3azad.

Jleknus

IIpakTHYeckoe 3aHATHE

Tema 9.3.

[lepnieHIUKYIAPHOCTD
MPSIMBIX, PSAMOM U
IJI0CKOCTH, IIOCKOCTEH

Coneprkanue yaeOHOTO MaTepraa

[lepnennukynsapusie npsambie. [lapamiensHbie npsiMble, MEPHEHAUKYISPHbIE K IUIOCKOCTH.
[Ipu3Hak nepneHAUKYIIPHOCTH MpsAMOMl U mockocTu. JlokazaTtenbcTBo. llepnenaukynsp u
HakJoHHas. [lepnenaukymnspHble MmiockocTu. [lpu3HaK NepHeHAUKYISIPHOCTH IUIOCKOCTEH.
Jloka3aTenbCTBO.

Paccrosnus B MIpOCTPAaHCTBEC

Jlekuus

Tema 9.4.

Teopema o Tpex

Copepxanue yueOHOTO MaTepHuala

TeopeMa 0 TpEX MCPIICHAUKYIISIPAX. I[OKaBaTeHBCTBO. Vron MCKIAY HpHMOﬁ U TIITOCKOCTBIO.

OK 07

40




MEePIEHIUKYIIApax YroJ1 MeX 1y IJIOCKOCTAMU

Jleknus

IIpakTHYecKoe 3aHATHE
Tema 9.5. IIpo¢eccuoHAIBLHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAepPKAHUE IPUKIATHOTO MOLYJIs)
[TapamteneHsle, Akcuomsl crepeoMeTpud. [lepnenauKyaIspHOCTh MPSAMOM U INIOCKOCTH, NApAIIENIBHOCTh ABYX
MEPIEHIUKYIIPHBIE, MPSIMBIX, IIEPIIEHIUKYIISIPHBIX IUNIOCKOCTH, IEPIEHAUKYIAPHOCTD IUIOCKOCTEN
CKpELIUBAIOIIHNECS
npAMBIE IIpakTHYecKoe 3aHATHE
Tema 9.6. Conepkanue yaeOHOTO MaTepuasa

Pemenue 3amgau.
[IpsimMbIe ¥ TIIIOCKOCTH B

Pacnonmoxxenne TmpsMBIX M IUIOCKOCTEH B IpocTpaHcTBe. [lepneHauKyIsspHOCTE U
NapaJUIeIbHOCTD NMPSAMBIX U INIOCKOCTeN. CKpeIMBaromuecs mpsiMble

MIPOCTPAHCTBE
KonTpoabHasi padora

Pasnea 10. 12 OK 02,
Koopaunatsl u OK 03,
BEKTOPbI

OK 04,
Tema 10.1 Copepxanue yueOHOro Marepuala

OK 07
JlexapToBbI KOOpAMHATEL | JlekapTOBBI KOOPAMHATHI B TpocTpancTBe. [IpocTeiimue 3agaun B koopauHaTtax. Paccrosinue K 1.4
B IIPOCTPAHCTBE. MEXIY ABYMSI TOUKaMH, KOOPIUHATHI CEPEINHBI OTPE3Ka '
Paccrosnue mex ity
JIBYMSI TOUKAMH. Jlexumsi 2
Koopaunate! cepemHbl IIpakTHYeckoe 3aHATHE 2

oTpe3ka
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Tema 10.2

Bexkrops! B
IIPOCTPAHCTBE.

VYTroJ1 MEX Iy BEKTOpPAMH.

CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB

Conepixkanue yaeOHOTO MaTepuaia

Bexropsl B npoctpancTBe. Cl0KeHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucio. Komnnanapssie BeKTopbl. CKansipHOE IPOU3BEACHUE BEKTOPOB. Pa3oskeHnue Bekropa
10 TPEM HEKOMILIaHAPHBIM BeKTOopaM. KoopanHaTel BEKTOpa, CKaJIsipHOE IPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX, YroJl MEX/y BEKTOPaMH, YroJl MEXAY NPSAMOM U INIOCKOCTBIO, YIoJl
MEX]y IUIOCKOCTSIMU. Y PaBHEHUE IIJIOCKOCTH.

Jlexkuus 2
IIpakTnueckoe 3ansTHE 2
Tema 10.3 IIpo¢deccnoHAILHO-OPHEHTHPOBAHHOE COAECPKAHUE (COAePKAHME TPUKJIATHOTO MOLYJIs1)
[IpakTuxo- KoopannaTtHas miockocTs. Beraucienne paccTossHUM 1 IUIONIaAe Ha TUIOCKOCTH.
OpUEHTHUPOBAHHbBIE KonuuecTBeHHble pacueTsl
3a/1a4M Ha
KOO IHHATHOI IIpakTHYecKoe 3aHATHE 2
IJIOCKOCTH
Tema 10.4 Coneprkanue yaeOHOTo MaTepuasa
Pemenue 3anau. JlexkapTOBBI KOOPAMHATEI B ITPOCTpaHCTBE. BekTophl B ipocTpancTBe. Cl10KEHUE U BEIYUTAHUE
KoopanHaTsl ¥ BEKTOPEI | BEKTOPOB. Y MHOKECHHE BEKTOpa Ha yuciio. Kommianapaeie BeKTOpbl. CKaIpHOE
IIPOU3BEACHUE BEKTOPOB. PazioikeHne BEKTopa 1o TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[Ipocreiimue 3anaun B koopauHaTax. KoopauHaTel BEKTOpPa, pacCTOSIHUE MEXAY TOUKaMU,
KOOPJMHATBI CEPEINHBI OTPE3Ka, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJl
MEXAY BEKTOPAMH, YroJl MEXy HPSIMOU U IVIOCKOCTBIO, YTOJI MEXKAY TUIOCKOCTIMU
KonTpoabHnas pabora 2
Pa3ngen 11. 46 OK 01,

MHOrorpaHHMKH 1
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TeJa BpalllCeHUsl

Tema 11.1

Bepmunsl, pebpa, rpanu

Conepixkanue yaeOHOTO MaTepuaia

[TonsiTHe MHOTOTpaHHUKA. Ero 371eMeHTHI: BepmuHbl, pedpa, rpanu. J(uaronans. CeueHue.

MHOTOI'paHHUKA Brinykibie 1 HEBBIMYKIIbIE MHOTOIPAaHHUKH
Jlexkumst
Tema 11.2 Conepxanue yaeOHOTo MaTepuaa
[Tpusma, ee [Tonsarue npusmsl. Ee ocHoBaHus 1 O0koBbIe rpanu. Beicota npusmel. [IpsiMas u HakToHHAs
COCTAaBJISIOLINE, npusMa. [IpaBunbsHasg npusma. Ee ceuenne

ceuenue. [Ipsamas u
IMpaBHJIbHAA IIPU3MbI

Jlekuus

IIpakTHYeckoe 3aHATHE

Tema 11.3

[Tapannenenunen, KyoO.

Coneprkanue yaeOHOTO MaTepuraa

[Tapannenenunen, CBOMCTBA MPAMOYTOJIBHOTO Mapauienenumneaa, kyo. Ceuenue kyoa,

Ceuenue ky0a, napajuiesienunea
napajuiefienuneaa

Jleknus

IlpakTH4eckoe 3aHsATHE
Tema 11.4 Cogepxanue yueOHOTro MaTepuala

[Tupamupa, ee
COCTAaBJIAIOLINE,
ceuenue. [IpaBuibHas
UpaMua. Y CeueHHas
nupamuaa

HI/IpaMI/II[a u ee dyieMeHThl. Ceuenne ImupamMubl. HpaBI/IJ'ILHaSI nmupamMuyaa. YceueHnnas
nupaMuga

Jlekuus

IIpakTHYecKoe 3aHATHE

OK 02,
OK 03,
OK 04,
OK 05,
OK 06,

OK 07
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Tema 11.5

Bbokosas v noiHas
MMOBEPXHOCTbH IMPU3MBI,

Conepixkanue yaeOHOTO MaTepuaia

[Tnomaas OOKOBOM M MOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

InmrupaMHu bl JIeKHHﬂ
IIpakTnyeckoe 3aHsATHE
Tema 11.6 Conepxanue yueOHOTo MaTepuaa

CummMmetpus B KyOe,
napajiesienunee,
npu3Me, Mupamue

CuMMeTpHsi OTHOCUTEIBHO TOYKHU, IPSIMOH, MIIockocTh. CUMMeETpHUs B KyOe,
napajiesienune e, Npu3mMe, nupaMuze

Jlekuus

HpaKTI/I‘IeCKOC 3aHATHE

Tema 11.7

[Tpumepsl cummeTpuii B
npodeccuun

IIpodeccnoHaTbHO-OPUEHTUPOBAHHOE COJiepkaHue (CoAepKaHUe MPUKJIATHOTO MOLYJIs1)

CuMMeTpHs B IpUPOJIE, apXUTEKType, TEXHUKE, B OBITY

HpaKTI/I‘IeCKOG 3aHATUC

Tema 11.8

[IpaBunbHBIE
MHOTOTPaHHUKH, UX
CBOMCTBa

Copepxanue yueOHOro Marepuaia

ITonsaTue IIpaBUJIbHOT'O MHOI'OI'paHHUKA. CsolicTBa IIpaBUJIbHBIX MHOTOI'PAHHHUKOB

Jlekuus

Tema 11.9

Humnaap, ero
COCTAaBJIAIOIIHNE.
Ceuenune uunuHIpa

Cogepxanue yueOHOro Marepuala

Hununaap u ero snementsl. CeueHne MUIMHAPA (MapajielbHOe OCHOBAaHUIO U ocH). Pa3BepTka
HWIHHIpA

Jleknus
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Tema 11.10

Komnyc, ero
COCTaBJISFOIIIHUE.
Ceuenue KoHyca

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJeP:KaHUeE (COepPKAHUE MPUKJIIATHOTO MOLYJIs1)

Konyc u ero snementsl. Ceuenue KoHyca (mapauieIbHOe OCHOBAaHUIO U IPOXOIAIIEe Yepe3
BEpILINHY), KOHMYECKUE ceueHus. Pa3BepTka koHyca

Jlekuus

Tema 11.11

YcedeHHBI KOHYC.
Ceuenune yCe4eHHOTO

Conepxanue yueOHOTo MaTepuaa

VYceuennslil konyc. Ero obpa3zyromas u Beicota. CeueHne yced4eHHOro KOHyca

KOHYyCa Jlexunst
IIpakTHyeckoe 3aHATHE
Tema 11.12 Conepxkanue yaeOHOTO MaTepHaia

[ap u cdepa, ux

[ap u cdhepa. Bzanmuoe pacnonoxenue chepsl u miockocTd. CedeHue mapa, chepsl

ceueHus
Jlexnus
IIpakTHYeckoe 3aHsATHE
Tema 11.13 Coneprkanue yaeOHOTo MaTepuasa

ITousarue 00 o0BemMe
Tena. OTHOLIEHHE
00BEMOB IMOJOOHBIX TEN

[Tonsitue 06 06veme Tena. O0beM Kyba U PSIMOYTroJIbHOTO Napauienenuneaa. Oobem
IpU3Mbl ¥ LMHApa. OTHOLIEHHE 00bEeMOB M0I00HBIX TEJI.

Jlekuus

IIpakTHYecKoe 3aHATHE

Tema 11.14

O0BEMBI U IUIOLIAIA

Copepxanue yueOHOTO MaTepHuala

O06bembl mupamu el U KoHyca. O0beM mapa. [1nomaay noBepxHocTen Ten
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IIOBEPXHOCTEH Tell Jlexnus 2
Tema 11.15 ConepxaHue yueOHOTO MaTepralia
KomoOunanuu KoMOuHaImu reoMeTpruaecKux Tell
MHOTOTPaHHUKOB U TEJ
BpAIIEHHS IIpakTHYeckoe 3aHATHE 2
Tema 11.16 IMpodeccuonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepPKaHUe MPUKIATHOTO MOLYJIs1)
I'eomerprueckue Hcnons3oBanre KoOMOMHAIINIT MHOTOTPAHHUKOB U TEJT BPAIICHHUS B TIPAKTHUKO-
KOMOMHAITMH Ha OPHEHTUPOBAHHBIX 3a7a4ax
MIPaKTHUKE
IIpakTHYecKkoe 3aHATHE 2
Tema 11.17 Conepkanne yaeOHOTO MaTepuaa
Pemrenue 3anau. OO6beMbl U MJIOLIAAN MOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ BPaIllCHUS
MHOrorpaHHuKH U Tena
BpAIIEHHS KouTtpoJsbHas pabora 2
Pasznen 12. 22 OK 01,
9J1eMeHThbI OK 02,
KOMOMHATOPHUKH,
OK 03,
CTATHCTUKHU M TEOPHH
BEpPOSITHOCTEM OK 04,
Tema 12.1 Cogepxanue yueOHOro Marepuala OK 05
b
OcCHOBHBbIE TOHATHS [lepecTaHOBKH, pa3MeIIeHUs], COUETAHUSI. OK 07
KOMOHMHATOPHUKH
Jlexknus 2
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Tema 12.2

CoOpbiTHE, BEpOSATHOCTH
coObITus. CroxeHue u

Conepixkanue yaeOHOTO MaTepuaia

CoBMecCTHBIE U HECOBMECTHBIE COOBITH. TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHH.
YcnoBHast BEPOATHOCTh. 3aBHCUMBIE U HE3aBHCHUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH

YMHOXEHUE MIPOU3BEACHUS COOBITHUM.
BEPOSITHOCTEN
Jlexnus
Tema 12.3 IIpogeccuonaibLHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coiep:KaHMe MPHUKJIATHOT0 MOLYJIsl)

BepositHoCTh B

OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH. CTAaTHCTHYECKOE

podeccuoHalIbHBIX onpezeneHue BeposaTHoCTU. O1ieHKa BEpOSTHOCTH COOBITUS
3a/1ayax

IIpakTnyeckoe 3ansTHE
Tema 12.4 Conepkanue yaeOHOTO MaTepuasa

JuckpeTHas ciydaitHas
BEJIMYMHA, 3aKOH €¢
pacnpeeneHus

Buppl ciiygaiinbix BennuuH. OnpeaeseHne JUCKPETHOM CIIy4ailHOW BETMYMHBI. 3aKOH
pacrnpeneneHusi AMCKPETHOM CiiydailHOW BeIMYMHBI. Ee 4nclioBble XapaKTepUCTUKH

Jleknus

Tema 12.5

3amaun MaTeMaTUUECKON

Copepxanue yueOHOro Marepuala

BapI/IaHI/IOHHHﬁ pAd. Ilonuron gacToT u TucCTorpaMmma. CraTucTudeckue XapPaKTCPUCTUKHU

CTaTUCTUKH psiza HaOMro1aeMbIX JJAaHHBIX
Jlekuus
Tema 12.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIePsKaHMe (CoiepKaHNe MPHUKJIAHOT0 MOXYJIsI)

Cocrasienue Ta0IuI 1
JrarpamMM Ha MpakTUKe

HepBI/I‘{HaH o6pa60TKa CTaTUCTUYCCKUX JaHHBIX. Fpa@anCKoe UX MIPEACTABJICHUC.
HaxoxnaeHue CpCAHUX XapaKTCPUCTHK, Ha6J'II-0I[aeMBIX JaHHBIX

IIK 2.3

[IK 4.4

I[IK 5.5
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HpaKTI/I‘leCKOC 3aHATHE

Tema 12.7

Pemenne 3amauy.
DJIEMEHTBI
KOMOWHATOPHKH,
CTAaTHCTUKH U TCOPUU

Conepixkanue yaeOHOTO MaTepuaia

OnemenTsl KoMOMHATOpUKU. COOBITHE, BEPOSTHOCTD COOBITHS. CIIOKEHHE U YMHOKCHHE
BEPOSITHOCTEN

KonTtpouabHas padora

BEPOSITHOCTEN
Paznen 13. OK 01,
MHuo:kecTBAa. OK 02,
JJIeMeHTbI TEOPHHU OK 03,
rpagos OK 04,
Tema 13.1 Coneprkanue yaeOHOTo MaTepuasa OK 05,
MHoXkecTBa [Moustue muoxkecTBa. IToaMHOKeCcTBO. OmEpalyu ¢ MHOKECTBAMH OK 07
Jlekuus [IK 4.4
Tema 13.2 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJiepKaHue (CoAepKaHue MPUKJIATHOTO0 MOLYJIs1)

Onepanuu ¢

Onepaunn C MHOKecTBaMH. PelieHue IMIPUKIIaIHBIX 3a1a4

MHO’KECTBAMU
IIpakTH4eckoe 3aHATHE
Tema 13.3 Cogepxanue yueOHOro Marepuala
I'padsr [onsitue rpada. Csa3Hebli rpad, nepeBo, LUK rpad Ha MIOCKOCTH

IIpakTHYecKoe 3aHATHE
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Tema 13.4

Pewrenne 3a/1a4.
MmuoxectBa, ['padsr u
WX IPUMEHEHHE

Conepixkanue yaeOHOTO MaTepuaia

Onepam/m ¢ MHo)kecTBamMu. Omnucanue PCATIBHBIX CI/ITyaL[I/Iﬁ C IIOMOIIBIO MHOXCCTB.
[Tpumenenwue rpadoB K pelICHHUIO 3a/1a9

Koutposabnasi padora 2
IIpomexyTounas arrecranus (JK3ameH) 24
Bcero: 324
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3. YCJOBMUS PEAJIN3ALIMU ITIPOTPAMMBI YUEBHOH

JANCHUIIJIMHBI
3.1. TpeOoBanuss K MHHMMAJIBHOMY  MATEPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0
Peanuzauus mporpamMmbl JUCHMIUIMHBI TpeOyeT Haauyus ydyeOHOro kaOuHeTa
MaTEeMaTHUKH.

O6opynoBaHue yuyeOHOTO KaOUHETa:

- IOCaJI0YHBIE MECTA [0 KOJIMYECTBY OOYHAIOIINXCS;

- pabouee MeCTO MpenoiaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPUATIOB;

- 3a/1aHMS1 111 KOHTPOJIbHBIX paboT;

- IPO(ECCUOHATIEHO OPUEHTUPOBAHHBIE 3aJaHUS;

- MaTepHaJIbl HK3aMEHA.

Texuuueckue cpeacTa oOydeHUs:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeYeHUEM;
- IPOEKTOP C HIKPAHOM.

3.2. UudopmanuoHHoe odecrieueHne 00ydeHust

Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aHuii, HWHTEepHeT-pecypcos,
JAOMOJTHUTEIbHOM JTUTEPATYPbI

OCHOBHBIE HCTOYHUKH:

1.

Anrebpa u Havajma MaremaTudeckoro aanmsa. 10 - 11 kmaccel. ba3oBelit u
yrayosieHHblid ypoBau: yueOnuk / 1. A. Anumos, 0. M. Konsarun, M. B.
Tkauesa [u np.]. - [IpocBemenne, 2022. — 463

I'eomeTpus 10 - 11 kimaccwl. ba3oBelii U yriryOneHHBIN YpOBHH: yUeOHHK / A.
B. IToropenos. - IIpocsenienue, 2022, - 174

NuauBrayanbHble KOHTPOJIbHBIE pabOTHl MO Kypcy «Anredpa uW Hauajia
aHanuza» st cryneHtoB ¢akynpreta CIIO: mocoOue mo mMareMaTuke s
CTYJIEHTOB TEpPBOro Kypca (QakynbTeTa CpeaHero mnpodeccruoHaIbHOro
obpazoBanus / benropoackuiil AY/ M.A. Cemeprauna, H.C. [TaGonkoBa —
benropoackuiil’ AY, 2022

PaGouas terpanp mo Kypcy «Anrebpa u Hadajga aHaIM3a» JUIsl CTYACHTOB
dakynpreta CIIO/benroponckuitl’ AY/ H.C. ITabonkoBa, M.A. CemepHuna
— benropoa: benropoackuiil’ AY, 2022

MaremaTuka B TaOJHIIaX U CXEMax: MOCOOWE NSl MMOATOTOBKU K IK3aMEHY
JUTSI CTYZICHTOB TIEPBOTO Kypca CpeaHero mpodeccruonaasHoro oopa3oBaHus/
benroponckuit I'AY/ I'.B. bpaxuuk, H.C. [Tabonkosa, M.A. CemepHuHa,
T.H. Mununa — benropon: benropoackuiil’ AY, 2020

HOHOJIHI/ITGJ'IBHBIG NCTOYHHUKMU:
1. http://lib.belgau.edu.ru— 95 benropoackoro 'AY

2. http://znanium.com — 9BC «3HaHUyM»

3. http://e.lanbook.com — DBC «JIaub»

4. http://ebs.rgazu.ru — 3bC «AgriLib»
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHU S YYEBHOM

JTUCHUATNIUHBI

KonTposib u omeHka pe3yJbTaTOB OCBOEHHUS 0O0IIe00pa3oBaTEILHON
JUCIUIUIMHBI PACKPBIBAIOTCA Yepe3 NUCLUMILUTMHAPHBIE PE3YyJIbTaThl, HAMPABIECHHBIE
Ha (popmupoBaHue oOUIMX U MPO(dEeCCHOHANbHBIX KOMIIETEHUMU IO pasjeiam u
TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Oob6masi/npodeccuonanbHasi

Pasznen/Tema

Tun oueHoYHBIX

KOMIIeTEeHII NS MeponpusiTUs
OK 01. Beibupats cioco6st | P 1, Tema 1.1, 1.2, 1.3 TI-o/c?, 1.4, | Tectuposanue
pelieHus 3a1a4y 15,16 VYcTHBIN onpoc
npodeccuoHaIbHOM P2, Temsr 2.1,2.2,2.3,2.4, 2.5, NunuBunyanbHas
NEeATENHLHOCTH 2.6 caMocTosiTebHas paboTa

MPUMCHUTECIBHO K
Pa3INYHBIM KOHTCKCTaM

P 3, Temsr 3.1,3.2,3.3,34

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

P 5, Temsr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 Il-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7.,7.8,7.9,7.10 IT-0o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temsr 9.1, 9.2, 9.3, 9.4,9.5II-
o/c, 9.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,134

KonTpomishas padbora
Brimonnenne
SK3aMEHAIMOHHEIX 3aJaHuN

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC CPEJICTBA
IMOMCKa, aHAJIM3a U
WHTEpIpETAIIuN
nHpopManuu, u
nH(pOpPMAaLMOHHBIE
TEXHOJIOTHH JIJIs
BBINOJIHCHHS 32124
npodeccruoHaIbHON
JEATEIIbHOCTH

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2 Temsr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,34

P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7.,7.8,7.9,7.10IT-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
I1-o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3 I1-

TectupoBanue

VYcrHblit onpoc
NunuBunyansHas
caMocTosITeNbHas paboTa
KontponbHas padota
Brinonnenue
SK3aMEHAIlMOHHBIX 3aJaHUI
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o/c, 10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6,11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

OK 03. [1nanupoBats u
peann30BhIBATh COOCTBEHHOE
npodeccCuoHaNbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEITHCKYIO
JeATENbHOCTD B
npodeccroHaibHOM cdepe,
WCTIOJIH30BATh 3HAHUS 110
(uHaHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,34

P4, Temsr 4.1,4.2,4.3,4.4,4.5,
4.6 11-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
II-o/c, 8.6

P9, Temsr 9.1, 9.2, 9.3,9.49.5II-
o/c, 9.6

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

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c,12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYerHbIl onpoc
NunuBunyanbHas
camocTosiTeNnbHas padboTa
KonTpomsnas padora
Beinosnnenue
AK3aMEHAILMOHHBIX 3a/IaHUN

OK 04. 3ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaHJ1e

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P2 Temsr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,34

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

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7.,7.8,7.9,7.10IT-0o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temsr 9.1, 9.2, 9.3, 9.4,9.5 I1-
0/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,11.4,

TectupoBanue

YcTHBI onpoc
NunuBunyansHas
caMocCTosITeNbHas paboTa
KontponbHas padota
Breinonnenue
SK3aMEHAIlMOHHBIX 3aJaHuH
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11.5,11.6,11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

OK 05. OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYIapCTBCHHOM SI3BIKE
Poccuiickoit ®eaeparuu ¢
Y4€TOM O0COOCHHOCTEH
COIMAIILHOTO U KYJTYPHOTO
KOHTEKCTa

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temsr 4.1,4.2,4.3,4.4,4.5,
4.6 11-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.7,7.8,7.9,7.10IT-0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
II-o/c, 8.6

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P12, Temsr 12.1,12.2, 12.3 I1-
o/c,12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

TectupoBanue

VYerHbIM onpoc
NunuBunyanbHas
camocTosiTenbHas padoTa
KonTpomnshas padbora
Beinosnenue
AK3aMEHALMOHHBIX 3a/IaHUN

OK 06. IIposBasTh
rpaXKIaHCKO-
MAaTPUOTUYECKYIO MTO3ULIUIO,
J€MOHCTPUPOBATh
OCO3HAHHOE MOBEJCHHUE Ha
OCHOBE TPaIUIIMOHHBIX
o0L1eYeI0BeUeCKuX
LIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHU3AINN
MEXHAIMOHAIbHBIX U
MEXPETUTHO3HBIX
OTHOIICHU, TIPUMEHSTH
CTaHJIaPThI
AHTUKOPPYILUOHHOTO
MTOBEJICHUS

P1,Temal.1, 1.2, 1.3 II-0/c, 1.4,
15,16

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
I1-o/c, 8.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17

TectupoBanue

VYcTHbli onpoc
NuauBuayanbHas
camocTosiTeNbHas paboTa
KonTponbnas pabora
Brinosnenue
HK3aMEHALMOHHBIX 3a/1aHUui

OK 07. CogelicTBoBaTh
COXpPAHEHMIO OKpY’KaroIIen
cpenbl, pecypcocOepexeHuIo,
MPUMEHSATH 3HaHUS 00
M3MEHEHHH KIMMaTa,
MPUHLUIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, (P (PEKTUBHO
JENUCTBOBATH B
Ype3BbIYAaHBIX CUTYaUIX

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,34

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

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

TectupoBanue

YcTHBIN onpoc
NunuBunyansHas
camocTosTeNbHas paboTa
KonTpomnbnas pabota
Brimonnenue
3K3aMEHAIlMOHHBIX 3aJaHUI
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P7 6Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temnr 9.1, 9.2, 9.3, 9.4,9.5 TI-
0/c, 9.6

P 10, Tems: 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 I1-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 11-
o/c,12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

IIK 1.4. OuenuBarp
COCTOSTHUE UXTHO(ayHBbI.

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P2, Temnr 2.1,2.2,2.3,2.4,2.5,
2.6

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

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

TectupoBanue

VYerHbIl onpoc
NunuBunyanbHas
camocTosiTeNbHas paboTa
KonTponbhas pabora
Brimosnnenue
SK3aMEHAIMOHHEIX 3aJaHuN

IIK 2.3. [logaepxxuBath
ONTUMAaJTbHBIC TTapaMeTPhI
PBIOOBOIHBIX
TEXHOJIOTHYECKHUX
MPOIIECCOB.

P1,Temal.1,1.2,1.31I-0/c, 1.4,
15,16

P2, Temsr 2.1,2.2,2.3,2.4,2.5,
2.6

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

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o0/c, 7.11
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

TectupoBanue

VYcTHbI onpoc
NunuBunyanbHas
caMmocTosiTeNnbHas paboTa
KounTponbnas pabora
Brinosnnenue
HK3aMEHALMOHHBIX 3a/1aHUui

IIK 4.4. OnenuBartb
MIPOMBICIIOBO-OMOJIOTHUYECKHE
rapameTphbl pa3MepHO-
BUJIOBOT'O COCTaBa
MIPOMBICIIOBBIX YJIOBOB PBIO,
MIPUJIOB HEIICJIEBBIX BUIOB,
JI0JIX0 0co0en
HETMPOMBICIIOBOTO pa3Mepa.

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

P 3, Temsr 3.1, 3.2,3.3,3.4
P7,Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7.,7.8,7.9,7.10IT-0/c, 7.11
P 12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YcTHBI onpoc
NunuBunyanbHas
camocTosTeNbHas paboTa
KonTponbnas pabora
Brinonnenue
SK3aMEHAIlMOHHBIX 3aJaHUI

IIK 5.5. Bectu
YTBEPKJICHHYIO YYE€THO-

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4,
1516
P12, Tems! 12.1,12.2, 12.3 I1-

TectupoBanue
YeTHBIT opoc
NunuBuyansHas
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OTYCTHYIO JOKYMCHTAILIUTO.

o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

caMmocCTosATeNbHas paboTa
KonTtponsHas pabora
Brinosinenue
9K3aMEHALMOHHBIX 3a/IaHUN
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