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PabGouas nmporpamma y4ueOHOM AuctuUIUIMHBI «MartemaTuka» pa3zpaboTraHa B
cooTBeTCTBUM ¢ DeepaabHbIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpenHero npodeccuoHaaLHOTO 00pazoBanus 1o cnernuaibHocTr 35.02.09 Boansie
OWopecypchl W aKBaKyJbTypa, yTBepkaeHHoro I[lpmkasom MuHucrepcTBa
oOpazoBanuss u Hayku Poccum ot 07.05.2014 r. Ne 458 (pen. Ilpuxazom
MunncrepcTBa oOpa3oBanuss W Hayku Poccum ot 09.04.2015 1. Ne 390),
®denepalbHBIM  TOCYAAPCTBEHHBIM 00pa30BATENbHBIM  CTaHIAPTOM  CPEIHETO
oOmero obpazoBanusi, yrBepxkaeHHoro Ilpukazom MuHuctepctBoM 00pa3oBaHUs
u Hayku Poccum ot 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHucrepcTBa
oOpazoBanus 1 Hayku Poccum ot 12.08.2022 1. Ne 732), mpumepHoi nporpaMmont
oOmieoOpazoBatenbHONM  y4eOHOM  JTMCUHUILTUHBI «Maremartukay, TUTSI
npoecCHOHANbHBIX ~ 00pa30BaTENbHBIX  OpPraHM3allui,  PEKOMEHIOBAHHON
denepaabHBIM TOCYJAPCTBEHHBIM OOJIKETHBIM O0pa30BaATEIbHBIM YUPEKICHUEM
JOTIOTHUTENBHOTO  TIpo(eccroHanbHOTO 00pazoBanus «MHCTUTYT pa3BUTHSA
npodeccuoHanbHOro  obpazoBanus» ot  30.11.2022r. mpotokon Nel4 wu
PexoMeHmanusiMu 10 OpraHu3aliy MOJIYyYeHHs] cpeaHero oliiero oopa3oBaHus B
npenesax OCBOEHUS 00pa3oBaTENIbHBIX MPOTrpaMM CPEIHEro NpodhecCHOHATIbLHOrO
oOpazoBaHuss Ha  0a3e  OCHOBHOro oOmiero  oOpa3oBaHus  (IIMCHMO
JemapramenTa roCyJ1apCTBEHHOU IOJIMTUKH B chepe CpEHEro
npodeCCUOHAIBHOTO ~ 00pa3oBaHMsi W MOpOo(PEecCHOHATBLHOTO  OOy4eHUs
MunucreperBa npocBenieans Poccuu ot 01.03.2023 r. Ne 05-592).
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1. MACIHIOPT IPOT'PAMMBbBI YUEBHOM JJUCHUATIJIAHBI

«MATEMATHUKA»
1.1. O6a1acTh NpUMeHEHUs] IPOTrPaAMMbI
[Iporpamma yueOHOM NUCIMIUIMHBI SIBISETCS YaCThIO MPOTPAMMBI TOAITOTOBKU
cneruanucToB cpeanero 3seHa B coorBerctBun ¢ ®I'OC CIIO no cnenuaabHOCTH
35.02.09 Boanbie 6uopecypchl M aKkBaKyIbTypa.

1.2. MecTo AUCUMIUVIMHBI B CTPYKTYpe MPOrpaMMbl MOJTOTOBKH CIECIIMATUCTOB
CpEIHETO0 3BEHA!

yueOHas gucnuiimHa «Marematukay SBISIeTCS TPOQUIBHON — IHCIUIUIMHON
00111e00pa30BaTEILHOIO IIUKIIA OCHOBHOW 00pa30BaTeNIbHOM MPOTrpaMMBl.

1.3. Hean u 3agauM JUCHMILUIMHBI — TPeOOBAHUSI K Pe3yJIbTATAM OCBOCHHUA
TUCHMILTAHBI:

1.3.1. leau u 3aga4y JTUCHUTLIMHBI

Henu:

OCBOEHHE OOYYaIOIIUMUCS COJIEpkKaHUs y4eOHOU AUCHUILIUHBI «MaremaTukay u
JIOCTUKEHUE PE3YIbTATOB €€ M3Yy4YeHUsl B COOTBETCTBUM ¢ TpeOoBaHusiMu OI'OC
COO c yuerom npodeccuonanbHoi HanpaBiaeHHoctu ®I'OC CIIO.

3agaum:

- (hopmupoBaTh MpEACTABICHUS O COIMUAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKHUX
dbakTOpax CTaHOBJICHUSI MAaTEMATUKH;

- (opMUpPOBATh OCHOBBI JIOTUYECKOTO, AJTOPUTMUUYECKOTO U MATEMATHYECKOTO
MBIIUICHUS;

- (opMupoBaTh yMEHHS NPUMEHSTH TOJYYCHHBIC 3HAHUS TIPU PEHICHUU
pa3TUYHBIX 33]71a4, B TOM YHCIIe TPOPECCUOHANIBHBIX;

- (¢opMupoBaTh MPEJACTABJICHUS O MaTeMaTUKE KaK 4YacTHU OOIIeYeIOBEUYECKON
KYJbTYpbl, YHUBEPCAIHLHOM SI3bIKE HAYKH, MO3BOJISIIOIIEM OINKUCHIBATH U U3Yy4yaTb
peanbHbIe MPOIECCHl U SBJICHUS B MOBCEIHEBHOMN *U3HU U B MPOQPECCUOHATBHON
JEATEeIIbHOCTH.



1.3.2. Il.iannpyembie pe3yabTaThl 0CBOEHHS 0011e00pa30BaTe/bLHONH JUCHHIIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO
u Ha ocHoBe PT'OC COO

Kox 1 HauMeHOBaHHe
popmupyembIx
KOMIIeTeHII NI

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHUIIJINHBI

Oo0mue

JAucnunimHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npodeCCHOHATLHON
JeSTEIHOCTH
MPUMEHUTEIIHHO K
Pa3IMYHBIM KOHTEKCTaM;

JIP 24 roTOBHOCTb K TPY/ly, OCO3HAHHUE IIEHHOCTH
MacTepCTBa, TPYA0II00HE;

JIP 25 roToBHOCTh K aKTUBHOM AESITEILHOCTU
TEXHOJOTUYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U
CaMOCTOSATENIbHO BBITIOJIHATH TAKYIO JACSITEIHHOCTD;
JIP 26 wHTEpec K pa3InyHbIM cepam
poheCCHOHATTLHON IATEIEHOCTH.

MP 01 camocrosTensHO GOPMYITUPOBATH U
aKTyaJIu3upOBaTh MPoOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

MP 02 ycraHaBnuBaTh CyLIECTBEHHBIN IPU3HAK WIIN
OCHOBaHUS JJIsl CPABHEHUS, KIIACCU(UKALIUU U
0000IIICHHS;

MP 03 onpenensTs HeNH AeATeIbHOCTH, 33aBaTh
rapamMeTpbl U KpUTEPUHU UX IOCTHKECHUS;

MP 04 BBISBIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B ACSTEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OLICHUBATh PUCKHU IMOCIEICTBHUI 1€ATEIbHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBILIIEHUE ITPU
pEIIeHNH KU3HEHHBIX MPOOIIEeM.

MP 09 BnaseTs HaBBIKAMU Y4eOHO-UCCIIEA0BATEIBCKOM
Y POEKTHOM AESATETbHOCTH, HABBIKAMH PAa3pEIICHUS
npobiewm;

IIP6 01 Bi1aneTh METOAAMHU J10KA3aTENIbCTB, aJITOPUTMAMU
peleHus 3a1a49; yMeTh (JOPMYJIUPOBATH ONPEIeIICHHS,
aKCUOMBI ¥ TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
JI0Ka3aTeIbCTBEHHbIE PACCYKIACHUSI B XOJ1€ PELLICHUS 3ajay;
ITP0 02ymeTs onepupoBaTh NOHATUAMU: CTEIIEHD YHCIIA,
JorapugMm YucIia; yMEHHE BIITOJIHATH BBIYMCICHUS 3HAYCHUH
U peoOpa3oBaHMii BEIPAXKEHUH CO CTENIEHSIMU U
norapudpmamu, mpeodpazoBaHme JpoOHO-PAIMOHATIBHBIX
BBIPXKEHHUI;

ITP6 03 ymeTs onepupoBaTh NOHIATUAMU: pallMOHAIbHbIE,
UPpaLOHAIIbHBIE, IOKA3aTEIIbHBIC, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

ITP6 04 ymeTs onepupoBaTh NOHITUAMU: QYHKLINSA,
HenpepbIBHAs (QYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTpeIeNIEHHBI HHTETrpall; yMETh HAXOIUTh POU3BOIHbBIE
3JIEMEHTAPHBIX (YHKIMH, UCIIONIB3YS CIIPAaBOYHbIE
MaTepuaibl; UCCIE0BAaTh B MPOCTEUIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh HaUuOOJIbIlIEE U HAUMEHbIIIEE
3HaYeHue QPYHKIMIA; CTPOUTh TpaduKU MHOTOUJIEHOB C
MCII0JIb30BaHUEM amIapaTa MaTeMaTUYeCKOr0 aHaIn3a;
MPUMEHSTH TPOU3BOJIHYIO MPU PELICHUH 3a/1a4 HA JBUKECHHUE;
pelaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4 HA
HauOoJIbIlIee U HAaMMEHbIIIee 3HAaUEeHUsI, Ha HAXO0XKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP6 05 ymeTs onepupoBaTh NOHATHUAMU: PallMOHAIbHAS
(byHKUHMS, TOKa3aTenbHasi QYHKLUS, CTeNeHHas GYHKIHS,




MP 14 BbISIBASTH IPUUUHHO-CIIEICTBEHHBIEC CBSI3U U
aKTyaJlu3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOUTh aAPTYMEHTHI 7151 JJOKA3aTebCTBA
CBOMX YTBEp)K/ICHUH, 3a7]aBaTh MapaMeTpbl U KPUTEPUU
penieHus;

MP 15 aHanu3upoBaTh MOJYYEHHBIC B XOJI€ PEIICHUS
3a/1auu pe3yJIbTaThl, KPUTUUECKU OIIEHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

MP 18 ymMeTh IEpeHOCUTD 3HAHKS B IMO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIHbHOCTH,

MP 19 ymeTb UHTErpUpPOBATH 3HAHUS U3 PA3HBIX
MIPEIMETHBIX 00IacTel;

MP 20 BbIIBUTaTh HOBBIE HJIEH, IIPE/IaraTh
OPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS; U CIIOCOOHOCTh UX
MCIOJIb30BaTh B MO3HABATENILHOMN U COIIMALHOM
MPaKTHUKE

Jorapupmuueckas pyHKIUs, TPUTOHOMETPUUYECKHE
dbyHKIMH, 00paTHBIC (YHKIIMH, YMETh CTPOUTH TpaduKu
U3yYEHHBIX (DYHKIIHIA, MCTIOJIb30BaTh rpauKu IpU U3yUYCHUN
IPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33134 U3 JPyTUX
y4eOHBIX IPEAMETOB U 33J1a4 U3 PeaIbHOM KU3HH; BHIPAXKATh
(dbopMyIaMu 3aBUCUMOCTH MEX]ly BETMUMHAMU;

ITP0 06 ymeTh peliaTh TEKCTOBBIE 3314l Pa3HbIX TUIIOB (B
TOM YMCJI€ Ha MPOLIEHTHI, 10JU U YaCTH, Ha IBUKECHHUE,
paboTy, CTOMMOCTH TOBAapOB H YCIIYT, HAJIOTH 3aJa4u U3
001acTH yIpaBieHUs JIUYHBIMU U CEMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPAXKEHMSI, ypaBHEHU S, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBUIO 33J]auH, UCCIIE0BATh OJyYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3YJIbTATOB;
IIP6 07 ymeTh onepupoBaTh MOHATUSIMU: CPEIHEE
apudMeTHyecKoe, MeIinaHa, HanboJIbIlee U HAUMEHbBIIIEE
3HA4YeHUs, pa3Max, AUCHEepPCHsl, CTAaHIapTHOE OTKJIOHEHUE
YHCIOBOTO HAOOPA; yMETh M3BJIEKATh, HHTEPIPETUPOBATH
uHpOpMaLHNIO, IPEACTABICHHYIO B TaOIUIIaX, HA
quarpammax, rpaukax, OTpaskKarollyr0 CBOWCTBA PeaIbHBIX
MPOLIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TaOJIUI] U JUarpamm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpayecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

ITP6 08 ymeTs onepupoBaTh NOHIATUAMMU: CIyYalHBIN OIBIT U
CiydaifHOE COOBITHE, BEPOATHOCTD CITyUYalHOTO COOBITHS,
YMETb BBIYUCIISATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpaMuecKux METOI0B; MPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHO>KEHUS BEpPOSATHOCTEN, KOMOMHATOpPHBIE (DaKTHI U
(dbopMyJIBI IPU pEeIIeHUH 3a]1a4; OLIEHUBATh BEPOATHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHHUE TPUBOIUTH IPUMEPHI NOSIBICHUS
3aKOHa OOJIBIINMX YKCEN B MIPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX;




ITP6 09 ymeTs onepupoBaTh NOHIATUSIMU: TOUKa, IIpsIMas,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBIN yrod,
CKpEIIMBAIOIINECS IPSIMBbIE, TAPAIIEIBHOCTD U
HEePIEHANKYJISIPHOCTb MPSIMBIX U INIOCKOCTEH, YIOJI MEXTy
IPSIMBIMU, YTOJI MEXY MPSMOM U IJIIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
paccTosHUuE MEXKY MPSMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh NP PEILICHUH 3a1a4
U3y4eHHbIE (PAKTHl ¥ TEOPEMBI IJTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;

ITP6 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceueHNe MHOTOrpaHHUKa, Ky0, apajiesienune, npusma,
nupamMuia, Urypa u HOBEpXHOCTh BpallleHUs!, LIHIUHAD,
KOHYC, 11ap, cepa, ceueHust pUrypsl BpalieHus, I0CKOCTb,
Kacaromasicsi cepsl, UITUHIPA, KOHYCa, TUIOIAIb
MOBEPXHOCTU MMPaMM/Ibl, IPU3MBI, KOHYCa, IWINH/pA,
iomaab chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napaJiesienunea, IupaMuabl, PU3Mbl, LWIHHIPA, KOHYCA,
mrapa; yMeHHue U300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpAILlEHUs, UX CEYEHHUS OT PYKH, C TOMOLIBIO YEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH;

ITP0 11 ymeTh onepupoBaTh MOHATUSAMU: ABH)KEHUE B
IIPOCTPAHCTBE, OJ00HBIE (PUTYPBI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IIJIOIIAIEeH TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX (PUTYp NPU PEIICHUH 3a/1a4;

ITP6 12 ymeThb BBIUNCIATH T€OMETPUUECKHE BETUUHHBI
(uTMHa, yrou, MIoNaab, 00beM, MJIOIa (b TOBEPXHOCTH),
MCIIOJIb30BaTh U3y4YEHHbIE (POPMYIIBI U METOMBL;

ITP6 13 ymeTs onepupoBaTh NOHATUAMHU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIAUHATHI TOYKHU, BEKTOP,
KOOpJMHATHl BEKTOPA, CKAJSIPHOE IPOU3BEACHHE, YTOJI




MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHUE BEKTOpA
Ha YHUCJI0; HAXOAUTh C TOMOILBIO N3Y4YEHHBIX (hopMyT
KOOpJMHATbhI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMSI
TOYKaMU;

I1P614 ymeTh BRIOMpPATh MOAXOIAIINN H3YYSHHBIH METOA
JUI PELIeHUs 3ajauyl, paclio3HaBaTh MaTeMaTHUeCKUEe (aKThl
¥ MaTeMaTU4YeCKHe MOJIENIN B IPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHITUSAMU: OIPEIEIICHNUE,
aKcuoma, Teopema, CIEeICTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE
(dbopMyaMpoBaTh 0OpaTHOE U MIPOTUBOIIOIOKHOE
YTBEPKIACHHUE, IPUBOIUTH IPUMEPHI U KOHTP MPUMEDBI,
MCII0JIb30BaTh METOJ, MATEMAaTUYECKON NHIYKIIVH;
IIPOBOAMTD JJOKA3aTEIbCTBEHHbIE PACCYKICHUSI IPU
pEILIEeHNN 3a]a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD
pacCy X IEHUI;

IIPy 02 ymeTh onepupoBaTh MOHATUSMU: MHOKECTBO,
MOJIMHO’KECTBO, ONEPALINY HaJ MHOKECTBAMU; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar 1is
ONMCAHUS PeaIbHBIX IIPOLECCOB U SIBJICHUI NPU pelIeHUH
3ajiay, B TOM 4YHCJIEe U3 JPYTUX yU4eOHbIX IPEAMETOB;

ITPy 03 ymeTs onepupoBaTh NOHIATUAMHU: Irpad, CBA3HBIN
rpad, nepeBo, KUK, rpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh U
OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BATh
rpadbl Ipu pelIeHUH 3a/1a4;

ITPy 04 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
coueTaHue, epecTaHOBKa, YUCIO COUETaHUH, YHUCIIO
nepecTaHoBOK; OMHOM HbloTOHA; yMEHHE TPUMEHSTh
KOMOMHATOPHBIE (PaKThl U PACCYKJIEHUS AJIS PELICHUS 3a1a4;
ITPy 05 ymeTh onepupoBaTh NOHATUSMHU: HATypaJIbHOE




YHCII0, LIE0€ YUCII0, OCTATOK 110 MOAYJII0, pallMOHAIbHOE
YKCII0, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYpPaJIbHbIX,
LIEJIbIX, PAllMOHANIBHBIX, JEMCTBUTEIBHBIX YHCET; YMEHUE
UCIOJIb30BaTh MPU3HAKHU JI€IUMOCTH, HANOOIbIINI 00LIHi
JeNuTeNb 1 HAaUMeHblee o011ee KpaTHOe, allrOPUTM
EBxnnza npu penieHuy 3a1a4; 3HaKOMCTBO € Pa3JIMYHbIMU
MO3ULIMOHHBIMH CUCTEMaMU CUUCIICHHUS;

ITPy 06 ymeTb cBOOOHO OTIEPUPOBATH MOHSATHUSIMH: CTCTICHB
C 1IEJIBIM [10Ka3aTeieM, KOPEHb HATyPaJIbHOW CTENIEHH,
CTEIEHb C PAllMOHAJIBHBIM I10KA3aTENIEM, CTEIIEHD C
JEHCTBUTEILHBIM TIOKA3aTelIeM, JIorapu(dM 4ncia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJIBHOTO YHCJIA;

ITPy 07 ymeTs onepupoBaTh NOHITUAMHU: TOXKIECTBO,
TOKIECTBEHHOE NpeoOdpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHUU U HEPABEHCTB, PABHOCUJIBHOCTh
YPaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAJIBHBIC,
MppalMOHATIbHBIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUEcKue, TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEPABEHCTBA U CUCTEMbI; YMEHUE PELlIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IUYHbIX IPUEMOB;
peliaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C TapaMETPOM;
IIPUMEHSTh YPABHEHUsI, HEPABEHCTBA, UX CUCTEMBI IS
pelIeHns MaTeMaTUYeCKUX 3ajiad U 3a7a4 U3 pa3iInyHbIX
oOacTeil HayKH U peanbHOM KU3HH;

ITPy 08 ymeTs cBOOOHO ONEpUPOBATh MOHATUSAMU: TpaduK
¢byHKIMM, 0OpaTHas QYHKIIUS, KOMIIO3ULUs (QYHKIUH,
JTUHeWHas QpyHKIUUs, KBaJpaTuyHas QyHKIHS, CTeIIeHHAs
(GyHKIUS C LIETBIM [T0Ka3aTeleM, TPUTOHOMETPUUECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIUH,
MoKazaTesbHas 1 jorapudmudeckas QyHKIIUN; yMECHUE
CTpOUTH Tpadyka QyHKIUI, BBINOIHATH MPEOOPA30OBAHUS
rpaduKoB PYHKIUH; yMEHUE UCTIOJIb30BaTh TpaduKu
(GYHKUMH 17151 M3YYEHHUs IPOLIECCOB U 3aBUCHUMOCTEN IpU




peLICHUHN 3a71a4 U3 APYTHX YUeOHBIX IPEIMETOB U U3
peasbHOM JKU3HU; BeIpaXkaTh (popMysiaMH 3aBUCHMOCTH
MEX/y BeIMYMHAMHU; YMEHHE CBOOOHO OIIEPUPOBAThH
HOHATUSAMU: YETHOCTb (DYHKIIMH, IEPUOAUYHOCTh (PYHKIIUH,
OTPaHUYEHHOCTH (PYHKIIUU, MOHOTOHHOCTh (DYHKIIUH,
IKCTpeMyM (QYHKIMHU, HanOOJIbllIee U HAaUMEHbIIIee 3HaUeHUEe
(GYHKINU Ha TPOMEKYTKE; YMEHUE TIPOBOJUTH UCCIIEIOBAHHE
(GYHKIMU; YMEHHE UCIIOIb30BATh CBOMCTBA U Ipa KU
(byHKUIMU 1715 pelieHus ypaBHEHH, HEpaBEHCTB U 33/1a4 C
napameTpamu; n300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH
MHOXECTBA PEIICHUN YPaBHEHU, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTs CBOOOJHO ONEpUPOBATh MOHATUAMMU:
[I0CJIEI0BATENBHOCTD, apudMeTHdecKas Iporpeccus,
reoMeTpHuecKas Mporpeccusi, 0eCKOHEUHO yObIBaroIas
IIPOrPECCHsl; YMEHHUE 3a1aBATh I10CIIEN0BATEIBHOCTH, B TOM
qucie ¢ TOMOLIbIO PEKYPPEHTHBIX (hopMyII;

ITPy 10 ymeTs onepupoBaTh NOHITUAMU: HENIPEPHIBHON
GyHKIMY, acCUMIOTOTHI Tpaduka GyHKIMM, TIepBasi U BTOpast
MIPOU3BOHAS (PYHKITHH, TCOMETPUUSCKUN U PUINICCKUIT
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeaAeIeHHbIH
MHTETpal; yMEHHE HaxX0UTh aCUMIITOTHI ITpaduka QyHKINN;
YMEHHE BBIYMCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHMUS,
YaCTOTHOI'O U KOMIO3UIMH (PYHKIINNA, HAXOAUTh YpaBHEHUS
KacaTeJIbHOU K TpaguKy GYHKIHU; YMETh HCIIOIb30BaTh
IIPOM3BOJIHYIO JUUISl MCCIIe10BaHus (QYHKIUH, TS
HAXO0X/IEHNS HAaWTy4Ilero peleHus MpUKIaaHbIX, B TOM
YHCIIe COLMANBbHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1ad, JJIs
OTNpeIeNIeHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTD IIJIOLIaAN U
00BeMbI (PUTYp ¢ TOMOIIBIO UHTETpaia; IPUBOAUTH PUMEPHI
MaTeMaTHYeCKOT0 MOJIECIMPOBAHUS C TOMOIIBIO

TG epeHIaIbHbIX YPaBHEHUH;

IIPy 11 ymeTh onepupoBaTh MOHATHSIMH: KOMIIJIEKCHOE
YKCII0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H
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apryMeHT KOMIUIEKCHOTO YHcia, (opMa 3arnucu
KOMILJIEKCHBIX YHcel (FreoMeTpruIecKas,
TPUTOHOMETPUYECKas U anredpanydeckas); yMeTh
IPOU3BOUTH apU(PMETHUECKUE NEHCTBUS C KOMITJIEKCHBIMU
YKCJIaMU; IPUBOJUTH IIPUMEPHI UCTIOIb30BaHU
KOMIUIEKCHBIX YUCET;

ITPy 12 ymeTs CBOOOIHO ONIEPUPOBATH MOHITUAMU: CPEIHEE
apumeTHyecKoe, MeJiMaHa, HanboJbllIee U HaUMEHbIIIee
3HAYEHMS, pa3Max, JUCIEPCHUsl, CTAHJapTHOE OTKIOHEHUE JJIs
OIMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaMuecKuX METO0B U 3JIEKTPOHHBIX CPEACTB; I'papuuecKu
HCCJIEI0BATh COBMECTHBIEC HAOIIOEHUS C IOMOIIBIO
JyarpaMM pacCeuBaHUs U JINHEHHOW PErpeccuy;

ITPy 13 ymeTh HaXOAUTH BEPOSITHOCTH COOBITUH C
UCIOJIb30BaHUEM I'paUUeCKUX METOJ0B; IPUMEHATH JUIs
pelieHus 3a1a4 (popMyJIbl CIOKEHUSI U YMHOKEHUS
BEPOSTHOCTEN, (OPMYITy MOIHOM BEPOATHOCTH, (HOpMyITy
bepnymnu, komOuHaTOpHBIE (GAKTHI U (POPMYJIIBI; OLICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHHE ONIEPUPOBATh
MOHATHUSIMM: CITy4yaiiHas BeJIMUMHA, paclpeiesieHue
BEPOATHOCTEN, MATEMaTHUECKOE OXKHUIAAHNE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE CIy4YailHOW BEIMYMHBI, PyHKINN
pacnpezeseHus U INIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOI0 U HOPMAJIBHOT'O pacIpeieleHHi; yMeHue
MCII0JIb30BaTh CBOMCTBA N3YUYEHHBIX paclpeesieHui AJis
peleHus 3a/1a4; 3HaKOMCTBO C MTOHATUSAMH: 3aKOH OOJIBIINX
qKCell, METO/Ibl BEIOOPOYHBIX UCCIIEI0BAaHUI; YMEHUE
NPUBOANUTE PUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

ITPy 14 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU: TOUKA,
npsimMasi, I0CKOCTh, MPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUN
yIoJ1, ABYTPaHHbIN YroJl, TPEXTPAHHBIN yrod,
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IIEPECEKAIOIINECS, TTapaJIEIbHbIE U CKPELMBAOIIIUECS
IpsMble, apaJlIeIbHOCTh U NEPIIEHAUKYIAPHOCTD NMPSIMBIX U
IJIOCKOCTEH, YyroJl MeXAy IPSIMbIMH, YIOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YTOJI MEX]Ty IUIOCKOCTSIMHU; YMEHHE
UCTIOJIb30BATh MPH PEIICHUH 33124 U3yUeHHbIE (PAKThI U
TEOpeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE OIIepHpPOBATh
HOHATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOI'PaHHHUKA,
NPaBUIBHBIN MHOTOTPAHHUK, IPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTh BpALIEHUs, IMIMHJP, KOHYC, Iap, chepa,
pa3BepTKa OBEPXHOCTU CEYEHUS KOHYCa U LIWJIMHAPA,
napaJielibHble OCH MJIM OCHOBAaHUIO, CEYEHUE 11apa,
IUIOCKOCTB, Kacaromasicst cepsl, NUINHAPA, KOHYCa; YMEHUE
CTPOUTH CEUEHHE MHOTOI'PaHHHKA, H300paXkaTh
MHOTOT'PaHHHKH, (PUTYPBI ¥ IOBEPXHOCTH BPAIICHUS, HX
CEUEeHMsI, B TOM YHCIIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHE NIPUMEHSATH CBOWCTBA T€OMETPUUYECKUX PUTYD,
CaMOCTOSTENILHO (hOPMYJIUPOBATh ONPEIEICHUS H3yYaeMbIX
¢buryp, BbLABUTaTh TMIIOTE3bI O CBOWCTBAX U MPU3HAKAX
reoMeTpHuecKuX (puryp, 000CHOBBIBATh UM OMPOBEPIaTh
UX; YMEHUE MPOBOJUTH KiIaccuukanuio Gpuryp mno
Pa3IMYHBIM NIPU3HAKaM, BBIIIOJIHATH HEOOXOMMBbIE
JIOTIOTHUTEIbHBIE TOCTPOCHHUS;

ITPy 15 ymets cBOOOAHO ONEpUPOBATH MOHATUAMMU:
wiouaab GUrypel, o0beM QUrypbl, BEIUYHHA yTJa,
paccTosiHue OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMU, PACCTOSTHUE MEXY TNIOCKOCTSMH, IIJIOLIA1b
cdepsl, MII0IA b TOBEPXHOCTH MUPAMUbI, IPU3MbI, KOHYCA,
WIMHApa, 00beM Ky0a, IpSMOYTOJILHOTO Napaiesienune/a,
MUPaMU/JIbI, TPU3MBL, WIMHIPA, KOHYCAa, 111apa; yMEHUe
HaXOJIUTh OTHOIIEHHE 00bEMOB MOTOOHBIX (QUTY;

IIpy 16 ymets cBOOOJHO ONIEPUPOBATH MOHITUSIMHU:
JIBUKEHHE, TApAJUIEIbHBIA IEPEHOC, CHMMETPHSI Ha
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TUIOCKOCTH | B IPOCTPAHCTBE, TOBOPOT, IMpeodpa3oBaHUE
1o106us1, Mo100HbIE PUTYPBI; YMEHHUE paclio3HABATh PaBHbBIE
1 110/100HBIE (PUTYpBI, B TOM YHUCIIe B IPUPOJIC, HICKYCCTBE,
apXUTEKTYype; YMEHUE UCIIOIB30BaTh T€OMETPUUECKUE
OTHOILICHHUSI, HAXOIUTh TEOMETPUUECKHUE BEIIMUMHBI(IJIUHA,
yTOJ, TUIOoIalb, 00BEM) NP PELICHUH 3a/1a4 U3 IPYTHX
Y4eOHBIX TPEMETOB U U3 PEAbHOM KU3HH;

IIpy 17 ymeTh cBOOOHO ONIEPUPOBATH MOHATUSIMH:
MPSIMOYTOJIbHAS! CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPJIUHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YUCIIO, Pa3JI0KEHNE BEKTOPA 110
0a3ucy, CKalsipHOE MPOU3BEACHHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXK/Ty BEKTOpaMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBII U KOOPIUHATHBINA METO JIJIs
pEIIeHUs] TEOMETPUUYECKUX 3a]1a4 U 3a7a4 IPYTUX YUCOHBIX
MIPEIMETOB;

IIPy 18 ymeTh MOAEIMPOBATH PEAIbHBIC CUTYAITUU Ha SI3BIKE
MaTEeMaTHKH; COCTaBJIATh BhIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]1a4H,
MCCJIE0BATh OCTPOCHHBIE MOJIEIIN C UCIIOJIb30BAHUEM
ammapara anreopbl, HHTEPIIPETUPOBATH MOTyYESHHBIN
pe3yabTaT; CTPOUTh MATEMATUYECKHE MOJIEIH C IIOMOIIBIO
Tr€OMETPUUYECKUX MTOHSATUN U BETUYNH, pEIIaTh CBA3aHHBIC C
HUMH NPAKTHYECKHUE 33J]a4H; COCTABIIATh BEPOSATHOCTHYIO
MOJICJIb U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yJIbTaT;
pemaTh NpUKIaJIHbIE 3314l CPEICTBAMH MAaTEMaTHIECKOTO
aHaJlM3a B TOM YHCJIE€ COI[UATIbHO-3KOHOMUYECKOIO U
(hUBUYECKOTO XapaKTepa;

ITPy 19 ymeTs BbIOUpaATh MOAXOASIINN METOJ ISl PEIICHHUS
3a/1auy; MOHUMaHNE 3HAYUMOCTH MaTeMaTUKH B U3YUYEHUHN
MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBICHUH;
yYMEHHE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKHU B
MCKYCCTBE, YMEHUE MPUBOAUTH NPUMEPHl MAaTEMaTHYECKUX
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OTKPBITUH PYCCKOM U MUPOBOM MaTeMaTHYECKOW HAYKH

OK 02. Mcnonp3oBarb
COBpEMEHHBIE CPEICTBA
MIOKCKA, aHaJN3a U
HWHTEPIPETAINH
nHpopManuu u
nH(pOPMAaLMOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOM
JeSITEIILHOCTH,

JIP 33 chopMHpOBaHHOCTH MUPOBO33PCHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKH U OOIIIECTBEHHOM MPAKTHKH, OCHOBAaHHOTO HA
JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIMKYJIBTYPHOM MUDE;

JIP 34 coBeplilieHCTBOBAHUE SI3bIKOBOM U UMTATEIIbCKOU
KYJBTYPBI KaK CPEJICTBAa B3aUMOCHCTBUS MEKITY
JIFOJIBMH U TTIO3HAHUS MUDA;

JIP 35 oco3HaHue LIEHHOCTH HAy4YHOU JAESTEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISATh MPOSKTHYIO U
HCCIIEIOBATENBCKYIO JAeSITeIbHOCTh HHIUBUAYAIbHO U B
rpyIIIe.

MP 21 BnazneTs HaBbIKaMU MOJTYYEHUS HHPOPMAIINH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIECTBISITh IOUCK, aHAIN3, CHCTEMATH3aIUI0 U
WHTEpIpeTaIio HH)OpMAIUU Pa3INIHbIX BUIOB U
dhopm mpeacTaBiIeHuUs,

MP 22 co3maBath TEKCTHI B pa3IUIHBIX opmarax ¢
y4eToM Ha3HaueHus: HGOPMAIUH U 11eTIEBOM
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (GOpMY
MPEACTABICHUS U BU3YyaATIU3ALINH;

MP 23 onieHMBaTh JOCTOBEPHOCTD, IETUTUMHOCTD
nH(pOpMaIIUY, €€ COOTBETCTBHE MTPABOBBIM M MOPAIILHO-
ATUYECKUM HOpMaM;

MP 24 ucnonbs30BaTh CpeCTBa MHPOPMAIIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alHOHHBIX
3a/1a4 ¢ COOMI0IEHHEM TPEOOBAHMI SPrOHOMUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHUEHBI, peCypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOpM MH(POPMAITMOHHON
0C30IMaCHOCTH;

MP 25 BiaseTh HaBbIKAMH PACIO3HABAHUS U 3aIUTHI

IIP6 05 yMeTh oneprpoBaTh MOHATHSAMHU: pAllMOHAIbHAS
(byHKUMsA, MOKazaTenbHast QyHKLHUS, CTeNeHHAas: (QYHKIINSA,
Jorapupmuueckas GyHKIUs, TPUTOHOMETPUUYECKHE
¢byHKuMU, oOpaTHBIE (PYHKIMH; YMETh CTPOUTH Tpa(UKH
U3yYEHHBIX (DYHKIIMIA, UCII0JIb30BaTh rpauKu IpU U3yUYSHUN
IIPOLIECCOB U 3aBUCUMOCTEM, IIPU PELIEHUH 3a]1a4 U3 IpyruxX
y4eOHBIX IPEMETOB U 3a]jau U3 pealIbHOM KHU3HH; BBIPAXKATh
(dopMyIaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

TPy 07 ymeTb onepupoBaTh MOHATHSAMHU: TOXKIECTBO,
TOJIECTBEHHOE ITpe0Opa3oBaHne, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEpPAaBEHCTB, PABHOCUIIBHOCTb
YpaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAIIbHBIE,
uppalnyoHalbHble, T0Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUIECKHE YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMbl; YMEHHE pelaTh ypaBHEHHUS,
HEPABEHCTBA U CUCTEMBbI C IIOMOILBIO PA3JIUYHbIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpOM;
NPUMEHSTH YpaBHEHHsI, HEPABEHCTBA, MX CHUCTEMBI JIJIs
pelLeHHst MaTeMaTUYeCKUX 3a/1ad U 33/1a4 U3 pa3InyHbIX
o0racTell HayKu U pealbHOM JKHU3HH;

ITPy 16 ymeTs CBOOOHO ONEPUPOBATH MOHATHIMU:
JBUKEHHE, TapaJUIeIbHbIA IEPEeHOC, CHMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT, Ipeodpa3zoBaHue
110100151, M0100HbBIE PUTYPBI; YMEHUE PacliO3HABAaTh PABHbIE
U O00HbIE (DUTYPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMEHUE UCIIOJIb30BaTh T€OMETPUUECKUE
OTHOILIEHUSI, HAXOIUTh T€OMETPUUECKHE BEIMUUHBI(JINHA,
yToJ, TUIoIaib, 00BEM) NP PELICHUH 3a/1ad U3 IPYTHX
y4eOHBIX IPEIMETOB U U3 PeaTbHOM KU3HHU;
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uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH

OK 03. IlnanupoBars u
pean30BBIBATh
coOCTBEHHOE
poeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHE,
PEIIPUHIMATEIBCKY IO
JEeSITeILHOCTD B
npodeccuoHabHOU chepe,
MCIIOJIb30BATh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHBIX KU3HECHHBIX
CUTYaIIHSX;

JIP 12 chopMUpOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATHUYECKOI0 MOBE/ICHNUS;

JIP 13 criocoOHOCTD OLIEHUBATh CUTYAIUIO U
MIPUHUMATh OCO3HAHUE PELICHUS, OPUEHTUPYSCH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JUYHOTO BKJIaJa B MIOCTPOEHUE
YCTOMUYUBOTO OyAYIIErO;

JIP 15 OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEISIM
U (WIK) IpYTUM 4j€HaM CEMbH, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSATHS [ICHHOCTEH ceMelHO
YKU3HHU B COOTBETCTBHH C TpAIUIIUMsAMU HapoaoB Poccuu;
MP 36 camOCTOSTENBHO OCYIIECTBIISITh
MMO3HABATEJIbHYIO I€ATEIbHOCTD, BBISBIISTH MTPOOJIEMBI,
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 337aU B
00pa30BaTENBLHON IEATEITPHOCTH W KU3HEHHBIX
CUTYaIUsX;

MP 37 caMOCTOSTENBHO COCTAaBIISITh IJIaH PELICHUS
pOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPECTABICHU;

MP 42 naBaTh OLICHKY HOBBIM CUTYyalUsiIM, BHOCUTb
KOPPEKTHUBBI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBHE
PEe3yIBTATOB LENISIM

MP 43 BnaneTh HaBbIKaMU MTO3HABATEIILHOU pediekcun
KaK OCO3HaHUs COBEPIIAEMBIX IEUCTBUIN U
MBICJIUTEIIBHBIX TPOIECCOB, UX PE3YJIbTATOB U
OCHOBAHU; UCTOIH30BaTh MPUEMBI PEPIICKCUH IS
OIICHKU CHUTYyaIluH, BEIOOpA BEPHOTO PEIICHUS;

MP 44 ymeTh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKEHUIO,

JIP 38 chopMUpOBaHHOCTH BHYTPEHHEW MOTHBAIIHH,
BKJTIOYAIONTUN CTPEMIJICHHE K JTOCTHIKEHHUIO IIeNIH 1

IIP6 03 ymeTb onepupoBaTh MOHATUSIMU: PALIIOHATILHEIE,
UppalMoOHaIbHbIC, TOKa3aTelIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U
HEPaBEHCTBA, UX CUCTEMBI;

ITP6 10 ymeTs onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHHKa, KyO0, mapaienenurne, Ipu3ma,
nupamMuia, GUrypa 1 HoOBEepXHOCTh BPALICHHUS, [IHIUHIID,
KOHYC, I1ap, cepa, ceueHus: Gurypbl BpaleHus, MI0CKOCTb,
Kacaromasicsi cepsl, MUITUHIPA, KOHYCa, TUIOIAb
MOBEPXHOCTU MUPAMU/IBL, IPU3MBI, KOHYCA, [IMIUHAPA,
iomaab chepsl, 00beM Ky0a, MPSIMOYTOILHOTO
napajuieNienuneaa, TMpaMubl, IPU3MbL, IIMIIMHIPA, KOHYCA,
mrapa; yMeHHue U300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpaIlleHUs1, UX CEYEHUS OT PYKH, C TOMOUIbIO YEPTEIKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacrno3HaBaTh [PaBUIIbHbIE MHOIOIPaHHUKY;

ITP6 13 ymeTh onepupoBaTh MOHATUAMU: NPSIMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPIAUHATHI TOUKHU, BEKTOP,
KOOpPJMHATBI BEKTOPA, CKAISIPHOE IPOU3BEACHHE, YTOJI
MeXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIEHIE BEKTOPA
Ha YHUCJI0; HAXOAUTH C TOMOILBIO N3YYEHHBIX (hopMy
KOOPJMHATHI CEpEANHBI OTPE3KA, PACCTOSIHUE MEXIY ABYMSI
TOYKaMH;
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ycnexy, ONTUMU3M, UHULIUATUBHOCTh, YMEHUE
JeCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

JIP 39 cchopMHUpOBAaHHOCTH IMITATHH, BKITFOUYAIOIICH
CIOCOOHOCTH MOHUMATh 3MOIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUN
KOMMYHHKAIUH, CIIOCOOHOCTh K COUYBCTBUIO U
COTEPEKUBAHUIO;

JIP 40 chopMHpOBaHHOCTD COITUATBHBIX HABBIKOB,

BKJIIOYArOIIMUX CIIOCOOHOCTh BBICTpanBaTh OTHOLICHUSA C

JIPYTUMH JFOABMU, 3a00THTCS, IPOSIBISITH HHTEPEC U
pa3pemaTth KOHQIHKTHI

OK 04. DddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH]JIE;

MP 09 BnaseTs HaBbIKaMU Y4eOHO-UCCIIEA0BATEIbCKOM

MPOEKTHON U COLMATIbHOM JIEATEIIbHOCTH;

MP 30 noHuMaTh U UCHOJIB30BATh IPEUMYLIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

MP 32 npuHUMATh €I COBMECTHOM I€SITEILHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JICUCTBHUS MO €€
JOCTH>KEHHIO: COCTABJIATH IUIAH JIEHCTBHM,
pacrpenensaTh pojau ¢ y4eTOM MHEHHI YYaCTHUKOB,
00CyXJaTh pe3yiabTaThl COBMECTHOM paboThI;

MP 07 xoopaAMHUPOBATH U BBIIOJIHATE pPadOTy B
YCJIOBUSAX PEATBHOI0, BAPTYAJIIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

MP 35 ocyuiecTBAsTh NO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYyaLHSIX, IPOSABISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
MP 45 npuHMMAaTh MOTHBBI U ApIYMEHTBI JPYTHUX
JIIOIEN TIPU aHAJIM3€E PE3YJIbTATOB AEATEIIbHOCTH;

MP 48 npusHaBaTh CBOE NMPABO U MPABO APYTHUX JIFOAECH

Ha OIINOKH;
MP 49 pa3BuBaTh CHOCOOHOCTH TOHUMAThH MHP C
MIO3ULIMK IPYTOro 4eI0OBeKa

IIP6 8 ymerh oniepupoBaTh NOHIATHAMU: CIIyYalHBIN OINBIT U
CIlydaifHOe COOBITHE, BEPOSTHOCTD CIIy4alfHOTO COOBITHS;
YMEHHE BBIYMCIIATD BEPOATHOCTD C UCIIOJIB30BAHUEM
rpadUUecKuX METO0B; TPUMEHSITH (POPMYIIBI CIIOKEHUS
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHbIE (DAKThI U
(GopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHbIX COOBITUH; 3HAKOMCTBO CO CIIy4aifHbIMU
BEJIMYMHAMU; YMEHHUE [TPUBOIUTH MPUMEPHI NOSIBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSX;

ITPy 06 ymeTs CBOOOHO ONEPUPOBATH MOHATHSIMU: CTETIEHb
C 1IeJIBIM IT0Ka3aTeieM, KOPEeHb HaTypaJIbHOW CTENeHH,
CTENEHb C PAllMOHAIBHBIM [10KA3aTENIEM, CTEIIEHD C
JIeHICTBUTENIbHBIM ITOKa3aTeseM, Jorapudm yucia, CHHycC,
KOCHHYC U TaHT€HC MPOM3BOJIBHOTO YHCIIA;

ITPy 08 ymeTs cBOOOHO ONEpUPOBATH MOHATUSAMU: TpaduK
¢byHKuMU, o6paTHas QYHKIMS, KOMIIO3UIMS (YyHKIHH,
TuHeHast QyHKUMs, KBagpaTuuHas QyHKIUs, CTeIeHHas
(bYHKIHSA C LIeTBIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
byHKIUN, 00paTHBIE TPUTOHOMETpUUYECKHE QYHKIUY,
nokaszartesbHas U jorapupmudeckas GyHKINN; yMEHHE
CTpouTh rpaduka GyHKIUH, BHIIOJHATH IPeoOpa3oBaHus
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rpaduKoB (PyHKIMI; yMEHHE UCIIOIB30BaTh IpaduKu
GyHKUMH 1715 U3Y4YEeHUs IPOLIECCOB U 3aBUCUMOCTEN Ipu
pEILICHUH 3a1a4 U3 IPYTHX YUeOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BeIpaXkaTh (popMysiaMH 3aBUCHMOCTH
MEXy BEIMYMHAMU; CBOOOTHO ONIEPUPOBATH MOHATHIMU:
YETHOCTh (DYHKLIUH, IEPUOJANIHOCTD (DYHKIIMH,
OTrPaHUYEHHOCTH (PYHKIIUU, MOHOTOHHOCTh (DYHKIIUH,
IKCTpeMyM (QYHKIMHU, HanOOoJIbllIee U HAaUMEHbIIIee 3HaUeHUEe
(GYHKIHU Ha TPOMEKYTKE; YMETh POBOJUTH UCCIICTOBAHHE
(GYHKIMU; yMETh UCIOJIb30BATh CBOMCTBA U I'papUKU
(byHKIMU 1715 pelIeHus ypaBHEHH, HEPaBEHCTB U 337134 C
napameTpamu; n300pakaThb Ha KOOPAMHATHOM MIIOCKOCTH
MHOXECTBA PELICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM;

OK 05. Ocy1iecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIMIO HA
TOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit @eneparuu ¢
y4eTOM 0CcOOEHHOCTEN
COLIMAJIBHOTO U
KYJbTYPHOT'O KOHTEKCTAa;

JIP 16 scretnyeckoe OTHOUIEHHE K MUPY, BKIIIOUast
ACTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUECTBA,
CropTa, TpyJa U 0OIIEeCTBEHHBIX OTHOILICHHIA;

JIP 17 criocoOHOCTh BOCTIPUHUMATH Pa3IMYHbIC BUJIbI
UCKYCCTBA, TPAJULIMKA U TBOPYECTBO CBOETO U APYTHUX
HapoJI0B, OLyLIaTh SMOLIMOHAJIbHOE BO3ACICTBUE
HCKYCCTBa,

JIP 18 y0exaeHHOCTh B 3HAYUMOCTH JIJIs1 TUYHOCTH U
o0111ecTBa OTEYECTBEHHOTO U MUPOBOI'O UCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TPAIULUIl U HAPOJHOTO
TBOPYECTBA,;

JIP 19 roTOBHOCTH K CAaMOBBIPaXXEHUIO B Pa3HBIX BUJAX
HCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh KA4eCTBA
TBOPYECKOH JIMYHOCTH;

MP 26 ocymiecTBiIsTh KOMMYHHUKAIIUH BO Bcex cepax
KU3HU;

MP 27 pacniozHaBaTh HeBepOaJIbHbIE CPEACTBA
oO1IeHH s, MOHUMATh 3HAYEHHE COI[UAIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOChUTKA KOH(DIUKTHBIX CUTYAIMH U
CMSIT4aTh KOH(IUKTHI;

ITPy 12 ymeTs onepupoBaTh MOHATUIMU: CpEAHEE
apumernyeckoe, MeiMaHa, HauOOJIbIlIEE U HAUMEHbLIEE
3HA4YeHUs, pa3Max, AUCHEePCHs], CTAaHIapTHOE OTKJIOHEHUE
YHCIOBOTO HAOOPAa; yMETh M3BJIEKATh, HHTEPIPETUPOBATH
uHOpMaLNIO, IPEACTABICHHYIO B TaOJIUIIaX, HA
Jquarpammax, rpaukax, OTpaskarollyr0 CBOWCTBA PeaIbHbIX
MPOLIECCOB U SIBJICHUM; MPEACTABIATh HHPOPMALIUIO C
MTOMOMUIBIO TAaOJIUI] U JUarpamMmm; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

ITP0 09 ymeTs onepupoBaTh NOHATUSAMMU: TOUKA, IIpsIMas,
IJIOCKOCTh, POCTPAHCTBO, ABYTPAaHHBIN yroi,
CKPEIIMBAIOIINECS IPSIMBIE, TAPAIIIEIBHOCTD U
NEPIEeHIUKYJISIPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOI MEXIY
IPSIMBIMU, YTOJI MEXKY MPSMOU U IJIIOCKOCTBIO, YTOJ MEKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH,
paccTOsHUE MEXKIY MPSIMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMU; YMETh MCIOJIb30BaTh MPU PEIICHUH 3a7a4
U3y4eHHbIE (PAKTHl U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OILICHMBATh pa3Mepbl 00BEKTOB OKPY>KAIOIIET0 MUPA;
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MP 29 pa3BepHyTO U JOTMYHO U3J1araTh CBOIO TOUKY
3pEHMSI C MCII0JIb30BAaHUEM SI3BIKOBBIX CPE/CTB

OK 06. ITposBasaTh

rpask 1aHCKO-
MaTPUOTUICCKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE IOBEICHHE Ha
OCHOBE TPaIUIIMOHHBIX
0011IeUeI0BEUEeCKUX
LIEHHOCTEMN, B TOM YHCJIIE C
YYETOM TapMOHHU3AIUH
MEXHAlMOHAIbHbIX U
MEKPEITUTHO3HBIX
OTHOIICHHIA, TIPUMEHSTh
CTaHIapThI
AHTUKOPPYIIIHOHHOTO
[TOBEJICH NS,

JIP 02 oco3HaHKEe CBOMX KOHCTUTYLIMOHHBIX IIpaB U
00513aHHOCTEH, yBa)KeHHE 3aKOHA U IIPABOINOPS/IKA;
JIP 03 npuHsITHE TPAIULIMOHHBIX HALIMOHAIBHBIX
00111€4eTI0BEYECKMX TYMAHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

JIP 04 roTOBHOCTb MPOTHUBOCTOSITH UICOJIOTUH
IKCTpeMH3Ma, HallMOHAIM3Ma, KceHOhoOuH,
JUCKPUMMHALIMU IO COLMANIBHBIM, PEJINTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM PU3HAKAM;

JIP 05 roToBHOCTH BECTH COBMECTHYIO I€ATEIBHOCTD B
MHTEpecax rpakJaHCKOro 00IlecTBa, y4acTBOBATh B
caMOYIIpaBJIeHHH B 00111€00pa30BaTeIbHOM
OpraHM3alK U JETCKO-IOHOIIECKUX OpraHu3alusX;
JIP 06 ymeHue B3auMOJEHCTBOBATD C COL[UATIbHBIMU
MHCTPYMEHTaMH B COOTBETCTBUHU € UX (PYHKUUAMU U
HA3HAYCHHEM,;

JIP 07 roTOoBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM
NESTENIBHOCTH;

JIP 08 chopMrpOBaHHOCTH POCCUMCKOM TPaXKTIaHCKOM
UJEHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBA OTBETCTBEHHOCTH niepesa Poaunoi,
TOPAOCTH 3a CBOM KpaH, CBOIO POJUHY, CBOU SA3BIK U
KYJbTYpY, IPOILIOE U HACTOsIIee
MHOT'OHAIlMOHAIBbHOIO Hapoaa Poccuu;

JIP 09 11eHHOCTHOE OTHOIIEHHUE K TOCYJapCTBEHHBIM
CHUMBOJIaM, HICTOPUUYECKOMY U IPUPOTHOMY HaCJIEIUIO,
naMsTHUKaM, TpaJulusMm Hapo1oB Poccun,
JNOCTHXKEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYJAE;

JIP 10 uneitnas y0exx1€HHOCTb, TOTOBHOCTD K
CIIY>KEHHIO M 3alllUTE OT€YECTBA, OTBETCTBEHHOCTH 32

ITP0 12 ymeTs onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATBI TOUKH, BEKTOP,
KOOpJMHAThl BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YTOJl
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOpa
Ha YHUCII0; HAXOAUTh C MOMOIIBIO U3YUYEHHBIX (HhOpMYT
KOOpPJHMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMs
TOYKaMU;

I1P6 14 ymeTh BBIOMpATh MOIXOMAIINNA U3YUYEHHBIH METO/T
JUTS PELICHUS 3a]]auH, paclio3HaBaTh MaTeMaTHIECKUE (PaKThl
U MaTeMaTU4YeCKHe MOJIEJIN B IPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTE€MaTU4YeCKON HayKH;

IIP6 08 ymeTh onepupoBaTh MOHATUSMU: CIIyYailHbIA ONBIT U
CIlydaifHO€ COOBITHE, BEPOSTHOCTD CIIy4alfHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpadUUecKuX METO0B; MPUMEHSITH (POPMYIIBI CIIOKEHUS
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DAKThI U
(GbopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHE MTPUBOIUTH MPUMEPHI OSIBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX;
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€ro cyanoy;

MP 09 oBiiajieHre HaBbIKAMH y4eOHO-
KCCIIEIOBATENIBCKOM, IPOEKTHON U COLMAIIBHOU
JeSITeNIbHOCTH

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKPY KAIOLIEH
cpensl,
pecypcocOepexreHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUHU KJIMMaTa,
IIPUHLIMIIBI OEPEKITUBOTO
IIPOM3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIMSIX;

JIP 30 He npuHUMATh IEUCTBUS, IPUHOCAILLEE BPE]
OKpYKarolleu cpee;

JIP 31 ymeTh porHo3upoBarh HeOIaronpusTHbIC
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JEHCTBUMN, IPEAOTBPALATh UX;

JIP 32 pacimidputh OMNbIT AEATEIbHOCTH IKOJIOTHUECKOM
HaIpaBJIEHHOCTH;

MP 05 pa3pabatbIBaTh IJIaH PEIICHUS MPOOJIEMBI C
Y4ETOM aHaJIN3a UMEIOUINXCSA MaTepUaIbHbIX U
HEMAaTepHUaIbHBIX PECYPCOB;

MP 17 ocymiecTBIsATh LieI€HaNIPaBICHHbII IOUCK
MepeHoca CpeICTB U CIOCOOOB IEHCTBUS B
podhecCHOHATLHYIO CPEy;

MP 18 ymeTb nepeHOCUTh 3HaHHS B TO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

MP 34 npennaratb HOBbI€ IPOEKTHI, OLIEHUBATH UJIEU
MO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH;

MP 38 naBaTh OLIEHKY HOBBIM CUTYyalUsiIM, BHOCUTh
KOPPEKTUBBI B ACSTEIBLHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEISIM

I1P6 04 ymeTs oniepupoBaTh MOHATUAMU: (PYHKLIHS,
HenpepbIBHAs (QYHKIMS, IPOU3BOIHAsL, IEpBOOOpa3Has,
OIpEEIICHHBIM HHTETPal; yMETh HAXOUTh IIPOU3BOAHbBIE
3JIEMEHTApHBIX (YHKIMH, UCII0JIB3YS CIIPABOYHbIE
MaTepHalibl; UCCIEN0BATh B MPOCTEHIINX CITydasX (QyHKIIUU
Ha MOHOTOHHOCTb, HAXOJUTh HAUOOJIbIlIEE U HAUMEHbIIEE
3Ha4YeHHEe QYHKUIUH; CTPOUTH rpad UK MHOTOUWICHOB C
UCIOJIb30BaHUEM alllapaTa MaTeMaTHYECKOTO aHAJIN3a;
IIPUMEHSTH IPOU3BOJIHYIO PU PELICHUH 3a/1a4 HA JBUKECHHUE;
pelarh MpakTUKO-OPUEHTUPOBAHHBIE 33a]]aul HA
HauOoJIbIlIee U HAMMEHbIIEE 3HAUECHUSI, HA HAXO0XKICHUE
IyTH, CKOPOCTU U YCKOPEHMUS,;

IIp6 11 ymers onepupoBaTh MOHATUSIMU: IBUKEHHE B
IPOCTPAHCTBE, MOA0OHbIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILICHHE IIJIOIIAIEH TIOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYP IPU PEIICHUH 3a/1a4;

ITP6 12 ymeThb BBIUNCIATH T€OMETPUUECKHE BETUUHHBI
(JuTMHa, yroJ, MIouaab, 00beM, MJIOLIa (b TOBEPXHOCTH),
MCIIOJIb30BaTh U3y4Y€HHbIE (POPMYIIBI U METOMBL;

IIK 1.4. OuenuBars
COCTOSTHUE UXTUO(AYHBI.

JIP 24 roToBHOCTB K TPYAY, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYI0JI00HE;

JIP 25 roTOBHOCTH K aKTUBHOH JI€SITENLHOCTH
TEXHOJIOTUYECKON U COLMAIbHON HAaNpaBIECHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U
CaMOCTOSITENILHO BBIIIOJIHATD TaKyl0 AESATEIbHOCTB;
MP 42 naBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTH
KOPPEKTUBBI B AESITEIBLHOCTD, OLIEHUBATh COOTBETCTBUE
pEe3yIABTAaTOB LIEJSIM;

IIP6 2 ymenue onepupoBaTh HOHATUSAMU: CTEIIEHb YUCIIA,
Jorapu@Mm Yuclia; yMEHHE BBINOIHATh BBIYMCICHUE 3HAUEHUI
U TIpeoOpazoBaHus BEIPAXKEHUH CO CTENEHSIMU U
norapupmMamu, IpeoOpa3oBaHus IPOOHO-pAIIMOHATIBHBIX
BBIPAKECHMI;

I1P6 14 ymenue BbIOMpATh MOIXOAALINA N3yUEHHBIN METO
JUIS pellieHus 3aJ]aui, paclio3HaBaTh MaTeMaTuyeckue (hakThl
¥ MaTeMaTU4eCKHe MOJIENIN B IPUPOIHBIX M OOIIIECTBEHHBIX
SBJICHUSIX, B HICKYCCTBE; YMEHHE MPUBOJIUTH IPUMEPHI
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MP 44 ymeTb O1IeHUBaTh PUCKU U CBOEBPEMEHHO
IIPUHUMATh PELICHUS [10 UX CHIDKEHUIO;

MaTE€MaTUYeCKUX OTKPBITUIM POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKH;

IIPy S ymenue onepupoBarh HOHATUAMU: HATypaJIbHOE
YHCII0, LEI0€ YACIIO, OCTATOK 110 MOAYJIIO, PallMOHAIBHOE
YUCJIO, UPPALUOHAIIBHOE YUCII0, MHOXKECTBA HATYPAIIbHBIX,
L[EJIbIX, PALIMOHAJIBHBIX, JCHCTBUTEIBHBIX YACET; YMEHUE
MCII0JIb30BaTh IPU3HAKY JI€JIMMOCTH, HAUMEHbBIINHN 001unit
JIeIUTeNb U HauMeHblee o011ee KpaTHOe, allrOPUTM
EBxnnna npu peieHny 3a1ad; 3HaKOMCTBO C Pa3IMYHbIMU
MO3ULIMOHHBIMHU CUCTEMaMU CUUCIICHHUS,

MK 2.3. [ToanepxuBath
ONTHMAaJIbHBIC TTApaMETPhI
PBIOOBOIHBIX
TEXHOJIOTHYECKUX
MIPOIIECCOB.

JIP 25 rotoBHOCTH K aKTHBHOM JEATEILHOCTH
TEXHOJOTMYECKON U COLIMAIbHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TIAHHUPOBATH U
CaMOCTOSITEJIbHO BBIMOJIHATH TaKylO JE€ATEIbHOCTD;
MP 01 camocToSTeTHHO (POPMYITHPOBATH
aKTyaJIU3UpOBaTh MPoOJIEMy, pacCMaTpPUBaTh €
BCECTOPOHHE;

MP 03 onipenensith HeH AeSITENbHOCTH, 3a1aBaTh
rapamMeTpbl U KPUTEPUU UX IOCTUKCHUS;

MP 04 BBISBIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
paccMaTpUBAEMBIX SBJIECHUSIX;

ITP6 1 ymers onepupoBaTh MOHATHSIMU: OIIPE/ICICHHE,
aKcuoMma, TeopemMa, Clie/ICTBUE, CBOICTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCWIIbHBIE (POPMYJIUPOBKH; YMEHUE
bopmyaMpoBaTh 00OpaTHOE U IPOTUBOIIOIOKHOE
YTBEPKACHHUE, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI,
UCIOJIb30BaTh METOJl MATEMaTHUECKONW UHIYKIIUH;
IIPOBOAMTD JOKA3aTEJIbHbIE PACCYKACHUS IIPU PELLIEHUU
3ajlay, OLIEHUBATH JIOTHYECKYIO MPAaBUIIBHOCTb PACCYXKICHUIH;
ITPy 4 ymerb cBOOOIHO ONIEPUPOBATH TOHATHSIMMU:
coyeTaHHe, NepecTaHOBKa, YUCIO COYETAHUH, YUCIIO
nepecTaHoBOK; OMHOM HbloTOHA; yMEHHE TPUMEHSTh
KOMOMHATOpHbIE (DAaKThI U PACCYXACHUS JUIsl pellIeHHs 3a/1a4;

IIK 4.4. OuenuBars
MIPOMBICTIOBO-
OMOJIOTHYeCKHEe MapaMeTphl
pa3MepHO-BUIOBOTO
COCTaBa MPOMBICIIOBBIX
YJIOBOB PbIO, IPUJIOB
HELIETIEBbIX BUJIOB, JOJIIO
0co0el HEeMPOMBICIIOBOTO
pasmepa.

JIP 35 oco3HaHMEe NEHHOCTH HAYYHOU JESTEIBbHOCTH,
TOTOBHOCTb OCYHIECTBIISATh IPOEKTHYIO U
HCCIIEIOBATEBCKYIO JAESITEIbHOCTh MHAUBUAYAIbHO U B
rpymre.

MP 10 cr1ocoOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIeHHS
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3InYHbIX
METOJIOB MO3HAHMUS,

MP 14 BbISBIATH NPUYHMHHO-CJIEICTBEHHBIE CBSA3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€

ITP0 1 ymeTs onepupoBaTh NOHATHAMMU: OIIPEIEICHUE,
aKcuoma, Teopema, Cie/ICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeabCTBO, PAaBHOCHIIbHBIE (POPMYIIHMPOBKH; YMEHHE
dbopmynupoBaTh 0OpaTHOE U MPOTHUBOMOIOKHOE
YTBEPKICHHE, TPUBOIUTH IIPUMEPHI U KOHTPIIPUMEDPHI,
HCIIOJIb30BaTh METOJ] MaTEMaTUYECKOW MHIYKIIUH;
IIPOBOAMTD JOKA3aTEJIbHBIE PACCYKACHUS IIPU PELLIEHUH
3aJ1a4, OLIEHUBATh JIOTUYECKYIO MTPaBUIIBHOCTh PACCYKICHHIA;
ITPy 1 ymenue oneprupoBaTh MOHATHAMU: OIIPEIEICHHE,
aKcuoMa, Teopema, CIe/ICTBHE, CBOICTBO, MPU3HAK,
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pelieHus, HaXOUTh apTyYMEHTHI 17151 JJOKA3aTebCTBA
CBOMX YTBEp)K/ICHUH, 3a7]aBaTh apaMeTpbl U KPUTEPUU
penieHus;

JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYIIHMPOBKH; YMEHHE
(bopMyaMpoBaTh 0OpaTHOE U IPOTHUBOIIOIOKHOE
YTBEPKACHHUE, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI,
MCII0JIb30BaTh METOJ, MATEMAaTUYECKON NHIYKIIVH;
IIPOBOJIUTH JOKA3aTEJIbHBIC PACCYKIACHUS IIPU PEILICHUH
3a]1a4, OLICHUBATh JOTUYECKYIO IPaBUJIBHOCTb PACCYKICHUM;

IIK 5.5. Bectu
YTBEPKACHHYIO YUETHO-
OTUETHYIO JOKYMEHTAIHUIO.

JIP 03 onpenensrs 1enu AesITebHOCTH, 33]1aBaTh
napameTpbl U KPUTEPHH UX JTOCTHIKCHHUS,

JIP 05 pa3paOaTbIBaTh IJIaH PELICHUS TPOOIEMBI C
YUYETOM aHaJIM3a HMCIOIIMXCSI MATEPUATBHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

MP 42 naBatb OLIEHKY HOBBIM CUTYAIMsIM, BHOCUTb
KOPPEKTHUBBI B JICSITEIBHOCTh, OLICHUBATH COOTBETCTBHE
PE3yJbTaTOB LIENSM;

ITP6 7 ymeHue oneprupoBaTh MOHATUSIMU: CPEAHEE
apudmeTnyecKoe, MeiaHa, HanboJbllee U HaUMEHbIIIee
3HA4YEHMUs], pa3Max, JUCIIEPCHs], CTAHIAPTHOE OTKJIIOHEHUE
YHCIOBOr0 HAOOPA; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATh
uH(pOpMaLIKIO, IPE/ICTABICHHYIO B Ta0IUIaX, HA
JuarpaMmax, rpadukax, OTpa)karollyto CBOMCTBA pealbHbIX
IIPOLIECCOB U SIBJICHUI; PEACTABIATh UH(POPMALIUIO C
MIOMOILBIO TaOJIMI ¥ TUarpaMM; Uccie10BaTh
CTaTUCTUYECKUE JaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM
rpaMuecKuX METOJI0B U 3JIEKTPOHHBIX CPE/CTB.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTLTAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bup yyeOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl AMCHHUILIMHBI

290

B T.4.

OcHOBHOe coJiep:KaHue 236
BT. U..

TEOPETUYECKOE 00yUCHHE 119
MPAKTHUECKUE 3aHATUS 93
KOHTPOJIbHBIE paOOThI 24
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJEP:KAHME 30
(comep:kaHue MPUKJIATHOTO MOTYJIsI)

TEOPETHUECKOE 00yUeHUE 3
MPAKTUYECKUE 3aHATUS 27
IpoMexyTouHast aTTecTANHUA (IK3aMeH) 24

22




2.2. TemaTu4ecKkuii MJIAH U co/iepPKaHMe Y4eOHOI TMCHUILTUHBI «MaTeMaTHKa

HaumeHnoBanue Coaepixanue yueOHOro Mareprasia (OCHOBHOe M NIPO(ecCHOHAILHO-OPHEHTHPOBaHHOe), | O0bem | ®opmupyemble
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHe PadoThl, CAMOCTOSATEIbHAsA padoTa 00y4Yaromuxcs, 4YacoB | KOMIIeTEHUHMH
HHAUBHUIYAJbHBIN NPOEKT
1 2 3 4

Pazgen 1. 12 OK 01,
IloBTOpEHHE Kypca OK 02,
MaTeMaTHKH OCHOBHOM OK 03,
IIKOJIbI OK 04,
Tema 1.1 Coneprxanue yueOHOro MaTepuasa OK 05,
Lenp u 3anaun ba3oBbie 3HaHUS U yMEHUS 110 MaTEMAaTHKE B IPOPECCHOHATBHON U B TIOBCEAHEBHOM OK 06,
MaTeMaTUKH pu JIeSITENIbHOCTH. OK 07
OCBOEHUU Jleknus 1
CIELHUAIBHOCTH I[IK 1.4
Tema 1.2 Cozepkanue y4eOHOro MaTepuaia 1K 2.3
Yucna v BBIYUCTICHUS. JleiicTBUsI HaJl TOJOKUTEIBHBIMU U OTPULIATEILHBIMU YHCIaMU, OOBIKHOBEHHBIMU U 1K 4.4
Boipaxkenus u JECSITUUHBIMU po0siMu. [leiicTBUs co cTeneHsIMU, (POPMYJIbl COKPAILIECHHOI'O YMHOKEHHSL. IIK'5.5
npeoOpazoBaHus Jlekuus 1

IIpakTHyeckoe 3aHATHE 1
Tema 1.3. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)
I'eomerpus Ha Bunel minockux ¢uryp v ux miomass. [I[pakTuko-opueHTUpOBaHHBIE 33]]a4l B Kypce
IUIOCKOCTH TE€OMETPHUH Ha INIOCKOCTH

Jlexnus 1
Tema 1.4 Coneprxkanne yd4eOHOro MaTepurana
[TpouenTHBIE [TpocTble MpOLEHTHI, pa3Hble crIocoObl UX BhIUMCIeHUs. C10KHbIE MPOIIEHTHI
BBIYUCIICHUSA Jlekuus 1

IpakTHYecKoe 3aHATHE 1
Tema 1.5 Coneprxkanne y4eOHOr0 MaTepuana
VYpaBHeHUs U JIuHeliHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIC YPAaBHEHHS U HEPAaBEHCTBA
HEPABEHCTBA Jlekuus 1

IIpakTnyeckoe 3anATHE 2
Tema 1.6 Coneprxkanne y4eOHOro MaTeprana

CucteMbl ypaBHEHUH 1

CriocoObl penieHust CUCTEM JIMHEHHBIX ypaBHEeHHH. CHCTeMbl HEIMHEHHBIX YPaBHEHHUH.
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HEPABEHCTB CucreMbl HEpaBEHCTB
Jlexkuus 1
Tema 1.7 Copepxanne yueOHOro MaTepuana
BxoaHoi KOHTPOJIb Boruncnenus 1 npeoOpa3oBaHusi. Y paBHEHHs M HepaBeHCTBA. [ 'eoMeTpus Ha IIIOCKOCTH
KonTtpoJsbHasi padora 2
Pazgen 2. 18 OK 01,
CreneHn U KOPHH. OK 02,
Crenennasi pyHkums OK 03,
Tema 2.1 Coneprkanue y4eOHOro MaTepuasia OK 04,
Crenennas QpyHkuus, ee | [TouaTHe KOPHS N-0if CTENIeHH U3 AeHcTBUTENbHOrO uncna. dyHKuun y = Y/X uX cBOHCTBA H OK 05,
CBOHCTBA rpaduku. CBOWMCTBAa KOPHs N-0i CTENEHU OK 07
Jlekuus 2
Tema 2.2 Copepxanue yueOHOro MaTepuana K 1.4
[IpeobpaszoBanue [TpeoOpa3oBaHne HPPALMOHATBHBIX BBIPAKESHHUH TIK2.3
BBIPAXKEHUM C KOPHAMH Jlekuust 1 IIK 4.4
N-OH CTeTICHH IIpakTHYecKoe 3aHATHE 2
Tema 2.3 Copepxanue yueOHOro MaTepuana
CBolicTBa CTENEHHU C [TonsaTHe cTenenu ¢ IOOBIM palliOHAIBHBIM TTOKa3aTeneM. CTerneHHbIe GYHKINU, HX
panuuoHaNIbHBIM U CBOWCTBA U TpaduKH
JEUCTBUTEITLHBIM Jlexknua 1
[1I0Ka3aTC/IAMU IIpakTHYecKoe 3aHATHE 2
Tema 2.4 Conepxanue yueOHOro MaTepuasa
PaBHOCWIIBHOCTB PaBHOCUIIBHOCTB YpaBHEHMH U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
YPaBHEHUH U PaBHOCHIIBHBIX I€peXo/iaX B YpaBHEHUAX U HepaBeHCTBaxX. OOIMe METO bl pelIeHus
HepaBeHcTB. O0mue YpaBHEHMI: IIEPEX0/1 OT paBEHCTBA (PYHKIIMI K paBEHCTBY apryMEHTOB ISl MOHOTOHHBIX
METO/Ibl PEILICHUS (GYHKUIMH, METOJT pa3IOKEHHUs HA MHOXKUTEIN, METO/] BBE/IEHUSI HOBOM NEpEMEHHOI,
(GYHKIIMOHATIBHO-TpaUUECKUN METO
Jlexknus 1
Tema 2.5 Coneprxkanne y4eOHOr0o MaTeprana
Pemenune PaBHOCMIIBHOCTBH MppallMOHAIBHBIX YPAaBHEHNUI U HEPABEHCTB. METO/IbI UX PELIEHUS.
UppalMOHATIbHBIX Pemennie uppalvoHaJlbHBIX YpaBHEHUH 1 HEPABEHCTB
YpPaBHEHUU U Jexkuus 3
HEPAaBCHCTB IIpakTHyeckoe 3aHATHE 4
Tema 2.6 Coneprxkanne y4eOHOro MaTeprana
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CreneHu 1 KOpHHU.
CrenenHas GpyHKUUA

Onpenenenue creneHHON GyHKIMU. Vcnoap30BaHne ee CBOWCTB MPH PEIIeHUH YpaBHEHUH 1
HEPABCHCTB

KonTtpoJsbHas pabora 2
Pa3znea 3. 14 OK 01,
IHoka3areabHast OK 02,
byHkuus OK 03,
Tema 3.1 Coneprxanue yueOHOro MaTepuasa OK 04,
[Toka3zaTenbHas CreneHsb ¢ MPOU3BOJIBHBIM JIEUCTBUTENBHBIM NOKa3aTeneM. OnpenerneHne noka3areJbHOn OK 05,
byHKIMS, ee CBOICTBA GbyHKIUY, ee CBOICTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM TOKAa3aTeIbHON (PYHKIIHH. OK 07
Pemennie nokasareabHbIX YpaBHEHUH (YHKIMOHAIBHO-TpahUYECKUM METOA0OM
Jlekuust 2 1K 4.4
Tema 3.2 Copepxanne yaeOHOro MaTrepuaa
Pewenne Pemrenne nokazaTenbHbIX YpaBHEHUI METOJIOM YPaBHUBAHUS [TOKa3aTeNe, METOAOM
[I0Ka3aTeJIbHBIX BBEJICHUSI HOBOW NIEPEMEHHOM, (PyHKIIMOHAIbHO-TpapUUeCKUM METO10M. Pelienue
yYpaBHEHUU U MI0Ka3aTeJIbHBIX HEPABEHCTB
HEPABEHCTB Jlexknus 4
IIpakTHYecKoe 3aHATHE 3
Tema 3.3 Copepxanne yaeOHOro MaTrepuaa
Cucremsl Penienue cucreM noka3aTesbHbIX YPaBHEHHUM
MOKa3aTeIbHBIX Jlekuus 2
ypaBHCHUI IIpakTHYecKoe 3aHATHE 1
Tewma 3.4 Copep:xanne yueOHOT0 MaTepHana
Pewenne 3anau. Pemrenne nokasaTenbHbIX YPaBHEHUI METOJIOM YPaBHUBAHUS [T0KA3ATEIEN U METOJOM
[TokazarenbHas BBEJICHUSI HOBOW NIEPEMEHHOM. Penienne nokasarenbHbIX HEPAaBEHCTB
byHKIUS KonTtpoJsabHas padora 2
Pa3znen 4. 20 OK 01,
Jlorapu¢mmol. OK 02,
Jlorapupmunueckasn OK 03,
byHkums OK 04,
Tema 4.1 Conepxanue yueOHOro MaTepuasa OK 05,
Jlorapudm yucna. Jlorapudm yncna. JlecITUYHBIA U HATYPATBHBIN JOrapru(MBI, YUCIIO € OK 07
JlecaTUUHbBIN U Jleknus 2
HaTypabHbIH IpakTHYecKoe 3aHsATHE 2 1K 1.4
JorapugMmbl, YUCIIO € IIK 2.3
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Tema 4.2

CgoiicTBa JiorapugmoB.

Copepxanne yaeOHOT0 MaTepuana

CgoiictBa Jiorapudmon. Onepanust JorapupMupoBaHusl.

Oneparnust Jlexknus 2
norapu(p)MUpOBaHUs IIpakTHYecKoe 3aHATHE 2
Tema 4.3 Copepxanne yueOHOro MaTepuana
Jlorapugpmuueckas Jlorapudpmuueckas GyHKIMS U €€ CBOiicTBa
byHKIMS, ee CBOICTBA Jlexknus 2
Tema 4.4 Copepxanne yueOHOro MaTepuaa
Pemenune [Tonsarue norapupmudeckoro ypasHeHus. Oneparus NoTeHUUpPOoBaHUs. TpH OCHOBHBIX
JOTaprUPMHUECKUX METO/A PELICHUS JOTapU(PMHUUECKIX YPaBHEHUH: (DYyHKIIMOHATBHO-TpapHUECKHii, METOA
YpaBHEHUH U IOTEHIIMPOBAHUS, METOJI BBE/ICHUS] HOBOM nepeMeHHOH. Jlorapudmuyeckie HepaBeHCTBa
HEPABEHCTB Jexkuus 3
IIpakTHYecKoe 3aHATHE 4
Tema 4.5 Copepxanne yaeOHOro MaTrepuaa
Cucremsl AJTropUTM pellIeHUs] CUCTEMbI YpaBHEHU . PaBHOCHMIIBHOCTB JIOTapU(PMUUECKUX YPAaBHEHUH U
JOTapuUPMHUUECKUX HEPABEHCTB
YpaBHEHUU Jekuust 1
IIpakTHYecKoe 3aHATHE 1
Tema 4.6 IIpodeccHuoHaTbHO-OPHMEHTHPOBAHHOE colep:KaHue (coep:KaHHe MPUKJIATHOI0 MOTYJIsA)
Jlorapudmsl B npupone | [Ipumenenue norapudma. Jlorapupmudeckas criupainb B pupoje. Ee MmaremaTndeckue
Y TEXHUKE CBOMCTBA
IpakTHYecKoe 3aHATHE 1
Tema 4.7 Conepxanue yueOHOro MaTepuasa
Pewenne 3anau. Jlorapudmuueckas ¢pyHkius. Pemenue npoctedux gorapuMuueckux ypaBHEHHUH
Jlorapugmsl. KonrposabHas paGora 2
Jlorapugmuueckas
byHKIM
Pazpnen S. OK 01
KomiiekcHble yuciia
Tema 5.1 Coneprxkanne y4eOHOT0 MaTepurana
KommniekcHble uncna. [Tonarue kommiekcHoro uucia. ComnpsiKeHHbIE KOMIUIEKCHBIE YMCIA, MOJAYJIb M apryMEHT
[TpumeHenne KOMIUIeKCHOTOo  uyncna. @Dopma  3amucu  KOMIUIGKCHOTO — 4mcia  (TeoMeTpudeckas,

KOMIIJICKCHBIX YHUCECII

TPUTOHOMCTPHUYCCKA, anre6panqecxaﬂ). ApI/I(I)MCTI/I‘-ICCKI/IC ﬂeﬁCTBHH C KOMINJIICKCHBIMHU
YHUCIIaMMU. Bremonnenue pacu€ToB € TIOMOIIBLIO  KOMIIJICKCHBIX  YHCEII. HpI/IMepI:J
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HCII0JB30BaHUI KOMIIJICKCHBIX YHCCII

Jlexuus 2
Pa3znea 6. 42 OK 01,
OcHOBBI OK 02,
TPUTOHOMETPHH. OK 03,
Tpuronomerpuyeckue OK 04,
pynknmnu OK 05,
Tema 6.1 Coneprxkanue y4eOHOro MaTepuaa OK 06,
Tpuronomerpuyeckue Panuannas mepa yria. [loBopoT Touku BOKpyr Hadana koopauHat. OmpeneneHue CUHYca, OK 07
byHKIIU KOCHHYCa, TaHI€HCAa M KOTAHIEHCAa. 3HAKW CHHyCa, KOCHMHYCa, TAaHI€HCAa U KOTaHIeHCa II0
IPOU3BOJILHOTO YIJIA, YETBEPTAM. 3aBUCUMOCTb MEXJ1y CUHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTAaHI€HCOM OJHOI0 U 1K 2.3
yncia. Paguannas n TOTO K€ yIia
rpajaycHas Mepa yria Jlexuus 2
Tema 6.2 Copepxanue yaeOHOro Marepuaa
OcHoBHbIE Tpuronomerpuueckue Toxxaecrsa. CHHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC YIVIOB O M - Q.
TPUTOHOMETPUUECKUE @DopMyJIbl IPUBEACHUS
TOXJICCTBA. Jlexkuus 2
q)OpMyJIBI NIpUBEACHUS HpaKaneCKoe 3aHATHE 2
Tema 6.3 Copepxanne yueOHOT0 MaTepHana
Cunyc, KocuHyc, Cymma 1 pa3zHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCUHYC JTBOITHOTO
TAQHT'€HC CYyMMBI U yria. @opMyiiel moJ0BUHHOTO yriaa. [IpeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (DYHKITHIA
Pa3HOCTH JIByX yTJIOB B [IPOM3BE/ICHNE U MIPOU3BEACHUS B CyMMYy. BolpaskeHne TpuroHoMeTpuyeckux (pyHkuui
CuHyC 1 KOCHHYC yepe3 TAHI'€HC N0JIOBUHHOTO aprymenTa. [Ipeo6pa3oBanus npocreimmx
JIBOMHOTO yTJa. TPUTOHOMETPUYECKUX BBIPAKEHUN
@opMyJIbl TOJIOBUHHOTO | Jlekuus 4
yria IIpakTHYeckoe 3aHATHE 2
Tema 6.4 Coneprxkanne y4eOHOT0 MaTeprasa
Oynkuuy, ux cBoicTBa. | O6macTh ONpeNesieHuss M MHOXECTBO 3HaueHMd ¢yHkimid. YETHOCTh, HEYETHOCTD,
CrniocoObl 3a1aHus nepuoandHOCTh pyHKIMHA. CriocoOsl 3a1aHust GYHKIMI
Gynkmit Jlexums 2
IIpakTHyeckoe 3aHATHE 2
Tema 6.5 Conepxanue yueOHOro MaTepuasa
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Tpuronomerpuueckue
(GyHKLNH, UX CBOICTBA U
rpaduku

OO6nacte ompeneseHUus] U MHOXECTBO 3HAYCHUH TPUTOHOMETpUYECKUX (yHKIMHA. YETHOCTB,
HEYETHOCTbh, IEPUOANYHOCTb TPUTOHOMETpUYecKUX QyHKUui. CBolCTBa U rpaduku QyHKIMHA
y=CcosX,y=sinX,y=tg X, y =ctg X.

Jlekuus 2
IIpakTHYeckoe 3aHATHE 2
Tema 6.6 Coneprkanue y4eOHOro MaTepuasia
[IpeobpaszoBanue CxxaTue u pacTspkeHue TpaduKOB TPUTOHOMETPUIESCKUX (DYHKITUH.
rpaduKoB IIpeobpaszoBanue rpadKOB TPUTOHOMETPUUYECKHUX (DYHKITHI
TPUTOHOMETPUUECKUX IIpakTnyeckoe 3aHsITHE 2
byHKIMA
Tema 6.7 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepkaHue (CoAepKaHue NPUKJIATHOI0 MOIYJIs)
Onucanue Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUECKHX (DYHKIUI B PO eCCHOHATBHBIX 3a/1a4axX
IIPOM3BOJICTBEHHBIX TIpakTHYecKoe 3aHsATHE 2
MPOLIECCOB C TOMOIIBIO
rpaduKoB QyHKITHI
Tema 6.8 Coneprxkanue y4eOHOro MaTepuania
O6parnbie OO6parHble TpuroHomeTpuueckue GyHkuun. Mx cBoiicTBa u rpaduku
TPUTOHOMETPHYECKHE Jlexuus 2
byHKIIUU
Tema 6.9 Coneprxkanne y4eOHOro MaTepuana
Tpuronomerpuyeckue VYpaBHeHHE cOS X = a. YpaBHEHHE sih X = a. YpaBHeHHe tg X = a, ctg x = a. Pemenue
ypaBHEHUS U TPUTOHOMETPUYECKUX YPaBHEHUNM OCHOBHBIX THIIOB: MPOCTEHIINE TPUTOHOMETPUUECKUE
HEpaBEHCTBA YpaBHEHUs, CBOJSAIIMECS K KBAApPAaTHBIM, pelIaeéMble pPa3jIoKEHUEM Ha MHOKUTEIH,
onHOpoHbIE. [IpocTelinne TPUroHOMETPUUYECKHE HEPABEHCTBA
Jlexnus 4
IIpakTHYecKkoe 3aHATHE 6
Tema 6.10 Copepxanne yueOHOT0 MaTepHana
Cucremsl Cuctembl IPOCTEUIIUX TPUTOHOMETPUUECKUX YPAaBHEHU N
TPUTOHOMETPUUECKUX Jlexkuus 2
YPaBHEHHH IIpaKTHYECKOe 3aHATHE 2
Tema 6.11 Coneprxkanne y4eOHOr0o MaTeprana
Pemenue 3agau. OcHoBBI | [IpeoOpa3oBaHne TPUTOHOMETPHUYSCKMX — BBIPAKCHHI. PelieHHe TPUTOHOMETPHUECKUX
TPUTOHOMETPHH. ypaBHEHUN U HEPABEHCTB, B TOM YHCJIE C MCIIOJIb30BAHUEM CBOMCTB (DYHKITHMN.
Tpuronomerpuueckue KoutpoJabsHas padora 2
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byHKIIUU

Pa3znea 7. 34
IIpousBoanasn
dynkuum, ee
NpHUMeHeHHe
Tema 7.1 Coneprkanue y4eOHOro MaTepuasia
IlonsTe npoussonHo. | OmpeneneHUe YUCIOBOM MOCIECIOBATEIILHOCTH U CIIOCOOBI ee 3a1anus. CBONWCTBA YHCIIOBBIX
dopmyiibl U IpaBUIIa nocienoBarenbHocTel. Onpeenenue npejena nocie 0BaTesIbHOCTU. Brrunciaenue npeaenos
g hepeHIMPOBAHS nocnenoBarenbHocTel. [Ipenen dynkiuu Ha 6eckoHeunoctr. [Ipenen pyHKIMM B TOUKE.
[Tpupamenue aprymenta. Ilpupamenue pynkuuu. 3agauu, OpUBOAALINE K HOHATUIO
pou3BoIHON. OnpeieneHre Npou3BoJHON. AJITOPUTM OThICKaHHsI IPOU3BOIHOMN
Jlekuus 2
Tema 7.2 Copepxanue yaeOHOro Marepuaa
[Tpon3BoaHBIE CYyMMBI, @opmyuel quddepenmposanus. [Ipasuia nuddhepeHmpoBaHus
pa3HOCTH NPOU3BEACHUA, | Jlekmus 2
4acTHOT'O IIpakTHyeckoe 3aHATHE 2
Tema 7.3 Conepkanue yueOHOro MaTepuasa
[IpounsBoaHbIe Omnpenenenune cinoxxHoi (GyHKIMU. [Ipon3BOIHAS TPUTOHOMETPHUECKUX (DYHKITHHA.
TPUTOHOMETPUUYECKHX [Tpon3BosiHas c10KHOU (PYHKLUHU
bynkuwmii. [IponszBonnas | Jlekuus 2
CIIOKHOM PyHKIMH IIpakTHYecKkoe 3aHATHE 2
Tema 7.4 Conepxanue yueOHOro MaTepuasa
[Tonsarue o [Tonsitue HenpepbiBHOW (yHKIMU. CBOICcTBa HenpepbIBHONW (PpyHKIMU. CBS3b MEXTY
HENPEPBIBHOCTH HENPEPbIBHOCTHIO U JUPPepeHIINPYEMOCTIO GYHKIINU B TOUKE. AJITOPUTM pEIICHUS
¢ynxun. Meton HEPABEHCTB METO/IOM MHTEPBAJIOB
MHTEPBAJIOB Jlekuus 2
Tema 7.5 Coneprxkanue y4eOHOro MaTepuana
I'eomerpuyeckuii u I'eomeTpuueckuil cMbIC MPOU3BOJHON (PYHKIIUHN — YTIIOBOM K03(h(DUIIMEHT KacaTeabHOM K
buznyecKuit CMbICI rpaduky QyHKIMHU B TOUKE. Y paBHEHHUE KacaTelbHOM K TpaduKy PYHKIHHU. AJITOPUTM
IIPOU3BOJHON COCTaBJICHHsI YpaBHEHUsI KacaTesbHOM K rpaduky hyHkimu y=f(x)
Jlekuus 2
IIpakTHyeckoe 3aHATHE 2
Tema 7.6 Copnepxanue yueOHOro MaTepuasa

duznueckuii CMbICHT

duznyeckuil (MEXaHMUECKUN) CMBICI MPOU3BOIHOM — MTHOBEHHAsl CKOPOCTh B MOMEHT

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
IIK 2.3
IIK 4.4
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IIPOU3BOJHOM B

BpeMeHu t: v =S’ (1)

npogeccuoHaIbHbBIX IIpakTHyeckoe 3aHsATHE 2
3a/a4ax
Tema 7.7 Coneprkanue y4eOHOro MaTepuasa
MOHOTOHHOCTh Bospacranue u yosiBanue QyHKIMH, COOTBETCTBHE BO3pAacTaHMs U yObIBaHUS (PYHKLIUHU 3HAKY
¢ynkunu. Toukn pon3BoAHON. IToHsATHE TPON3BOIHON BBICLIETO MOPSAKA, COOTBETCTBUE 3HAKa BTOPOil
JKCTpEeMyMa MIPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha OTpe3Ke. 3aJaun Ha MAaKCUMYM H
MUHUMYM. [IoHsSTHE acCUMITOTHI, CIOCOOBI MX OIpeeNeHHs. AJITOPUTM UCCIIEI0BaHMS
(GYHKIMU ¥ TOCTPOEHUS e rpaduka ¢ TOMOIIbI0 MPOou3BOHON. [[poObHOo-nTnHeliHas PyHKIUS
Jlexkuus 2
IIpakTHyeckoe 3aHATHE 4
Tema 7.8 Conepkanue yueOHOro MaTepuasa
Hccnenosanue pynkuuil | MccnenoBanue pyHKIMM HA MOHOTOHHOCTD M IOCTPOEHHE TPa)MKOB.
¥ noctpoeHue rpapukoB | IipakTHYecKoe 3aHATHE 2
Tema 7.9 HaubGonbmee n | Coneprkanne yueOHOTO MaTepuaia
Ha¥MeHblIee 3HaueHus: | HaxoxaeHne HanOobIero 1 HAMMEHBIIETO 3HAYeHUH (QYHKIUH, TOCTpOeHHE TpadrKOB
byHKIHIU MHOT'OYJICHOB C MCII0JIb30BaHUEM allapara MaTeMaTHYeCKOro aHajInu3a
Jlekuus 2
IIpakTHYecKoe 3aHATHE 2
Tema 7.10 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Colep:KaHNe MPUKJIATHOT0 MOAYJIsT)
Haxoxaenue Haumenbiiee u HauOosblliee 3HaUeHUE PYHKITUU
ONTUMAJILHOTO IIpakTHyeckoe 3ansTHE 2
pe3ynbTara ¢ MOMOILBIO
IIPOU3BOJHOM B
NPAKTHYECKHX 3a7ja4yax
Tema 7.11 Copep:xanne yueOHOro MaTepuana
Pewenne 3anau. ®opmysl u npasuia Auddepenumposanud. Mccnenopanue GyHKINA ¢ TOMOIIBIO
IIpoussoanas ¢pynkimu, | mpousBoaHoi. Hanbosbliiee 1 HaMMeHblee 3HAYCHHS PYHKIIUH
ee MpUMEeHEeHue KonTtpoJsbHas padora 2
Pazpnen 8. 18
IlepBooGpa3znasn
(pynkuumn, ee
NpUMMeHeHHe
Tema 8.1 Conepxanue yueOHOro MaTepuasa

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
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[lepBooOpasnas
dbynkuuu. [IpaBuna

3agaya O BOCCTAHOBJIEHHMM 3aKOHA JIBIJKEHHMSI 1O M3BECTHOW ckopocTu. Ilonsitue
uHTerpupoBanus. O3HaKOMJIEHHE C TOHSATUEM HHTErpana M MepBooOpa3HOW s (pyHKUUU

HAXOXKJICHUS y=f(x). Pemenue 3amau Ha CBS3b MEPBOOOPA3HOW H €€ MPOW3BOJHOMN, BBIUYUCICHUE
epBOOOPa3HBIX nepBooOpazHor i JaHHOM (yHKuuH. Tabmuna Gopmys I HaXOXKIEHHUS MEPBOOOPA3HBIX.
W3ydenune nmpaBuiia BEIYMCICHHSI IEPBOOOPA3ZHON
Jlexnus
IIpakTHyeckoe 3aHsTHE
Tema 8.2 Coneprkanue y4eOHOro MaTepuasa
[Tnomans 3ama4yn, MPUBOASAIIME K TMOHSATHIO ONPEACIECHHOIO0 HMHTErpajia — O BBIYUCICHUU IUIOMIAIN
KPUBOJIMHEHHOM KPUBOJIMHEWHOM Tpamenuu, o mnepeMelleHud Touku. [loHsTue omnpenenéHHOro HHTErpaia.

Tpaneuuu. Popmyiia
Herorona — JleitOHuma

I'eomeTrpuueckuil u pusnMueckuil cMbICI ompeneneHHoro uHrerpana. @opmyna HeroToHa—
JletiouuIa

Jleknus

HpaKTI/I‘{eCKOC 3aHATHE

Tema 8.3 Coneprkanue y4eOHOro MaTepuaia

Heonpenenennsiit u [ToHsITHE HEOIPENETIEHHOI0 HHTErpaJIa

ONpeIeTICHHBII Jlexkuus

WHTETpaJIbl IIpakTHYecKkoe 3aHATHE

Tema 8.4 Coneprkanue y4eOHOro MaTepuania

[TonsTre 06 ['eomeTpHuUEeCKUil CMBICI ONIPENEICHHOIO HHTETpalla

OIPEIEIIEHHOM Jleknus

HUHTETPAJIC KaK miomanyn | [Ipakruyeckoe 3aHsiTHe

KPUBOJUHEHHOMN

Tpaneuuu

Tewma 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepkaHue (CoAep:KaHue NMPUKJIATHOTO MOAYJIs)
OnpeneneHHbli I'eomerpuueckuii cMbica onpeaeneHHOro uurerpaina. @opmyna Hetotona - JleliOHuna.

HUHTCrpaJl B )KU3HU

Pemenue 3amay Ha TpUMEHEHUE WHTErpaja s BbIUUCICHUS (U3UYECKUX BEJIMYUH U
JIomanei

HpaKTI/I‘IECKOB 3aHATHE

Tema 8.6 Conepxanue yueOHOro MaTepuasa

Pewrenne 3anau. [lepBoobpasnas pynkuuu, ee npumeHeHue. [IpaBuiia Haxox/IeHUs IEPBOOOPA3HBIX.
ITepBooOpasnas KonTtpouabHnas padora

byHkuy, ee

IPUMEHEHUE

OK 06,
OK 07
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Pa3znen 9 16 OK 01,
IIpsiMble U MJI0CKOCTH OK 03,
B IIPOCTPAHCTBE OK 04,
Tema 9.1. Coneprkanue y4eOHOro MaTepuasa OK 07
OcHoBHbIE IOHATHSA IIpenmer crepeomerpun. OCHOBHBIE NOHATHS (TOYKA, IpPsSIMasi, MJIOCKOCTb, MPOCTPAHCTBO).
CTEPEOMETPHHU. OcHoBHbIE akCHOMBI cTepeomeTpuu. Ilepecekaromuecs, nmapaienbHble U CKPEIIUBAIOIIUECS
Pacnonoxenue npsAMbIX | mpsimble. [Ipu3HaK W CBOMCTBO CKPEUIMBAIOIIUXCS MPSAMBIX. OCHOBHBIE NMPOCTPAHCTBEHHBIC
Y TIOCKOCTEH (burypsl.
Jlekuus 2
Tema 9.2. Coneprkanue y4eOHOro MaTepuasia
[TapamiensHOCTD [lapamnensHbie mpsiMmas W miockocth.  Omnpenenenue. Ilpusnak. CpoiictBa  (c
IPSIMBIX, IPSIMON U nokaszarenbctBoM). [lapamnensubie miiockoctH. Omnpenenenue. Ilpusnak. CsoiictBa (C
IUIOCKOCTH, IIJIOCKOCTEN | JOKa3aTenbcTBOM). TeTpasrap u ero snemeHTsl. [lapamienenunen u ero snementsl. CBoiicTBa
IIPOTUBOIIOJIOKHBIX I'paHel U AuaroHasneil napamwenenunena. [loctpoenue ceuenuil. Pemenne
3a/1a4.
Jlekuus 2
IIpakTHYecKoe 3aHATHE 2
Tema 9.3. Copepxanne yaeOHOro Marepuaa
[TepnieH UKy ISIPHOCTD [lepnengukynspusie npsmsie. [lapamienbHble npsMble, MEPHEHIUKYISPHBIE K IUIOCKOCTH.
MPSAMBIX, TPSMOU U [Ipyu3Hak NepneHANKYIIPHOCTH NPAMON M TIOCKOCTH. JlokazarenscTBO. [lepnienaukyinsap u
IUIOCKOCTH, IJIOCKOCTEN | HakioHHasA. [leprneHaukynspHble MIOcKocTH. lIpu3Hak neprneHAMKYISIPHOCTH IUIOCKOCTEH.
Jloka3arenbCTBO.
PaccTosiHMsI B IPOCTpaHCTBE
Jlekuus 2
Tema 9.4. Conepxanue yueOHOro MaTepuasa
Teopema o Tpex Teopema o Tpex mepneHauKyispax. JlokazareiabcTBo. Yroil MeXIy HpsIMON M IMJIOCKOCTBIO.
NEPIIEHIUKYIIApax Yron Mexay II0CKOCTSIMU
Jlexnus 2
IIpakTHyeckoe 3aHATHE 2
Tema 9.5. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Colep:KaHue MPUKJIATHOT0 MOAYJIsI)
[TapannenbHeie, Akcuomsl crepeomeTpu. llepnenIuKyIsIpHOCT MPSAMOM U INTIOCKOCTH, NAapAJIENbHOCTD ABYX
NEPIEHIUKYIISPHBIE, IPSIMBIX, IEPIEHAUKYJIISIPHBIX IJIOCKOCTH, IEPIEHAUKYIISIPHOCTD IJIOCKOCTEN
CKpEIMBaOIINEeCcs IIpakTnyeckoe 3ansTHE 2
psIMbIe
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Tema 9.6.
Penrenue 3amau.
[IpsiMbI€ ¥ TUIOCKOCTH B

Copepxanne yaeOHOT0 MaTepuana

PacrionokxeHne TpSAMBIX U IUIOCKOCTEH B MpocTpaHCTBe. [lepneHIuKynsipHOCTh U
NapaJuIeJIbHOCTb NPSIMBIX U II10ckocTel. CkperuBatonyecs npsiMble

IIPOCTPAHCTBE KonTtpoJsbHas padora
Pazgen 10. 12 OK 02,
Koopaunatsl u OK 03,
BEKTOPbI OK 04,
Tema 10.1 Coneprkanue y4eOHOro Matepuaa OK 07
JexapToBbl KOOpAUHATE | JlekapTOBBI KOOPAMHATHI B ipocTpaHcTBe. [IpocTeiimue 3amaun B koopauHarax. Paccrosiaue IIK 1.4
B IIPOCTPAHCTBE. MEXy IBYMsl TOUKAMH, KOOPJAUHATBI CEPEAUHBI OTPE3KA
Paccrosiane mexnay Jlexkuus 2
ABYMsA TOYKaMU. IIpakTHYeckoe 3aHATHE 2
Koopaunats! cepennnsl
OTpe3Ka
Tema 10.2 Copepxanue yaeOHOro Marepuaa
BexkTopsl B Bekropsl B mpocTpancTBe. Cl10’K€HUE U BBIUUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpA HA
IIPOCTPAHCTBE. yucio. KoMmnanapuele BeKTopsl. CKalsipHOE IPOU3BEIEHUE BEKTOPOB. Pa3noxenue BeKkTopa
YTros MEXIy BEKTOPAMHU. | IO TPEM HEKOMIUIAHAPHBIM BeKTopaM. KoopAnHATHI BEKTOpa, CKATSIPHOE IPOM3BEACHUE
CkanspHoe BEKTOPOB B KOOpJMHATAaX, YroJl MEKY BEKTOPaMH, IOl MEXAY IPSIMON U INIOCKOCTBHIO, YTOJ
IIPOM3BEJICHUE BEKTOPOB | MEXK/Y INIOCKOCTAMM. Y PaBHEHHE IUIOCKOCTH.
Jleknms 2
IIpakTHYecKoe 3aHATHE 2
Tema 10.3 IIpogeccnoHaTIbHO-OPHEHTHPOBAHHOE COJIeP:KaHNe (Colep:KaHNe MPUKJIAHOTO MOAYJIsT)
[IpakTuko- KoopannatHas mockocts. Beluucienye paccTosHUN U IUIOIAAEH Ha INIOCKOCTH.
OpUEHTUPOBAaHHBIE KosnuecTBeHHBIE pacueTsl
3a/1a4M Ha IIpakTnyeckoe 3ansTHE 2
KOOpAMHATHON
IIJIOCKOCTH
Tema 10.4 Conepxanue yueOHOro MaTepuasa

Pemenue 3agau.
Koopaunatsl 1 BEKTOpBI

JlexapToBBI KOOPANHATHI B IPOCTPAHCTBE. BekTOpsl B npocTpancTBe. Cl0KEHNE U BBIYMTAHUE
BEKTOPOB. Y MHOKE€HUE BEKTOpa Ha uncio. KommianapHsie BeKTopbl. CKkalspHOe
IIPOU3BEICHNE BEKTOPOB. Pa3iioxkeHnne BeKTOopa 0 TPEM HEKOMILIAHAPHBIM BEKTOPaM.
IIpocreimue 3anaun B KoopauHaTax. KoopanHATEl BEKTOpa, paCCTOSHUE MEXKLy TOUKaMH,
KOOPJIHMHATHI CEPENUHBI OTPE3KA, CKASIPHOE IPOU3BEICHUE BEKTOPOB B KOOPANHATAX, YTOI
MEXKIY BEKTOPAMMU, YIOJl MEXAY IPSAMOH U IUNIOCKOCTBIO, YIOJI MEXAY IIIOCKOCTSIMU
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KonTtpoJsabsHasi padora

Pa3znea 11. 46
MHOrorpaHHUKHU H
TeJia BPallleHUs!
Tema 11.1 Copepxanne yueOHOT0 MaTepuana
Bepmmnel, pedpa, rpanu | [ToHsitue MHOrOrpanHuka. Ero aemMeHTsI: BepiinHbl, pedpa, rpanu. Juaronans. CedeHue.
MHOTOIPaHHHUKA Brinykiibie ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU
Jlekuus 2
Tema 11.2 Copepxanne yueOHOro MaTepuaa
[Ipuzma, ee [Tonstre npusMmel. Ee ocHoBaHMS 1 00KOBBIE TpaHu. BricoTa npu3mel. [Ipsmas u HakIoHHAs
COCTAaBJISIFOLIME, npusma. [IpaBunibHas npusma. Ee ceuenue
ceyenue. [Ipsamas n Jleknus 2
IIPaBHJIbHAS IIPU3MBI IIpakTHYyeckoe 3aHATHE 2
Tema 11.3 Copepxanue yaeOHOro Marepuaa
[Tapannenenunen, Kyo6. [Tapannenenunen, CBOCTBa MPSMOYTOJIBHOTO Mapaenenumneaa, kyo. Cedenue Kyoa,
Ceuenue kyO0a, napajuieJenunesa
napajuienaenunena Jlexuus 2
IIpakTHYecKoe 3aHATHE 2
Tema 11.4 Copepxanue yaeOHOro Marepuaa
[Tupamuna, ee [Mupamua u ee snementsl. Ceuenue nupamuasl. [IpaBunbHas nupamuja. Y ceueHHas
COCTAaBJISIFOLIME, nupamMuaa
ceuenue. [IpaBuiibHas Jlexnus 1
nupaMuza. Y ceyeHHast IIpakTH4Yeckoe 3aHATHE 2
nupamua
Tema 11.5 Coneprxkanne ydeOHOro Matepuana
boxoBas n monHas [Tnoutaaps 60KOBOW U MOJTHOW MOBEPXHOCTHU MPU3MBI, TUPAMUIBI
MMOBEPXHOCTb MPU3MBI, Jekuust 1
NUpaMUIbI IIpakTHYecKkoe 3aHATHE 2
Tema 11.6 Coneprxkanne y4eOHOr0o MaTeprana
Cummetpus B KyOe, CumMmeTpHsi OTHOCUTENBHO TOYKH, IPSIMOM, TIIIOCKOCTH. CUMMETpHs B KyOe,
napajuienenunese, napajuieJenumneae, npusMe, TupamMmuIe
pu3Me, upamMue Jlexuus 2
IpakTHYecKoe 3aHATHE 2

Tema 11.7

IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COJiep:KaHue (CoiepKaHue MPUKJIATHOTO MOLYJIs1)

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
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[Ipumepsl cummeTpuii B

CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B ObITY

npodeccun IIpakTHyeckoe 3aHATHE
Tema 11.8 Copepxanne yueOHOro MaTepuana
[IpaBuibHBIC [ToHsTHE MpaBMIILHOTO MHOTOrpaHHKKa. CBOMCTBA IPAaBUIIBHBIX MHOTOI'PAaHHHKOB

MHOTOIPAHHUKHU, UX
CBOMCTBA

Jlekuusa

Tema 11.9 Copepxanne yueOHOTo MaTepuasa

[Hununnp, ero Hununaap u ero snementsl. CeueHne nuauHApa (mapajielibHoe OCHOBaHHIO U ocH). Pa3BepTka
COCTaBJISIOLIHE. [WIAH]IPA

Ceuenue uunuHapa Jlekuus

Tema 11.10 IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE Co/lepKaHue (Copep:KaHue MPUKJIATHOTO MOYJIs)
Komnyc, ero Konyc u ero anemenTsl. CeueHne KoHyca (apajuieibHOE OCHOBAHUIO U ITPOXOJIAIIEE Yepes
COCTaBIISIIOIIHE. BEpIIMHY), KOHWYecKkue ceueHus. PazBepTka koHyca

CeueHue KoHyca Jlexkuus

Tema 11.11 Coneprkanue y4eOHOro Marepuasa

VY ceueHHBI KOHYC.
Ceuenue yceueHHOro

¥Yceuennblil konyc. Ero oOpasytomiast u Beicota. CeueHHne yceueHHOro KoHyca

Jleknus

Konyca IIpakTH4YecKoe 3aHsATHE
Tema 11.12 Copepxanue yaeOHOro Marepuaa
[ap u chepa, ux [Iap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl
CEUCHUS Jlekumst
IIpakTHYecKoOe 3aHATHE
Tema 11.13 Coneprxkanue y4eOHOro MaTepuana

[Moustie 00 00BEME
tena. OTHOIIIEHNE
00BEMOB ITOJOOHBIX TEN

[Tonsitue 06 o6beme Tenna. O6beM Kyda 1 MPAMOYTOILHOTO Napaienenuneaa. O0bem
MpU3MBbI U IHHAPA. OTHOLIEHHE 00beMOB OJOOHBIX TEll.

Jlekuus

IIpakTHYecKoOe 3aHATHE

Tema 11.14
O0BEMBI ¥ IJIOLIAIU
ITOBEPXHOCTEH TeEI

Coaepkanre yu4eOHOro MaTepuraia

O06wembl mupamMuIbl U KoHyca. O0beM miapa. [lnomaay noBepxHocTen Tesn

Jlekuus

Tema 11.15
KomOunanmu
MHOTOIPAHHUKOB U TeJ
BpaIeHus

Copepxanne yueOHOT0 MaTepuana

KOM6I/IH8.I_II/II/I TCOMCTPHUICCKUX TCJI

HpaKaneCKoe 3aHsATHE
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Tema 11.16

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CoJiep:KaHue (colepKaHNe NPUKIATHOTO MOIYJIs1)

['eomeTpuyeckue Hcnonb3oBanne KOMOMHAIMI MHOTOTPAHHUKOB U TeJl BPALLCHUs B IPAKTUKO-
KOMOWHAIMK Ha OpPUEHTUPOBAHHBIX 3a7auax
IIPAKTHKE IIpakTHyeckoe 3aHATHE 2
Tema 11.17 Copepxanne yueOHOro MaTepuana
Pemenue 3anauy. OO0BeMmbl U 101 TOBEPXHOCTH MHOIOIPAaHHUKOB U T€Jl BpaIlleHUs]
Mmuororpannuku ¥ tenia | KonrpoJibHast paéora 2
BpallleHus
Paznea 12. 22 OK 01,
J1eMeHThI OK 02,
KOMOUHATOPHKH, OK 03,
CTATUCTHUKHU M TEOPUU OK 04,
BEpPOSAATHOCTEH OK 05,
Tema 12.1 Coneprkanue y4eOHOro MaTepuania OK 07
OCHOBHBIE IOHATHUS ITepecTaHOBKH, pa3sMelIEHHUs, COYETAHUS. 1K 2.3
KOMOWHATOPHKHU Jlekus 2 [IK 4.4
Tema 12.2 ConeprxkaHue y4eOHOro MaTepuania HIK'5.5
CoObITue, BepossTHOCTh | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TEOPEMBI O BEPOSTHOCTH CYMMBI COOBITHIA.
coObITus. CroxxeHue u VYciioBHas BEpOATHOCTh. 3aBUCHMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH
YMHOKEHHUE MIPOU3BEAECHUS COOBITHH.
BEPOSATHOCTEN Jleknms 4
Tema 12.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE Co/lepkaHue (CoAepKaHue NMPUKJIATHOTO MOAYJIs)
BeposiTHOCTE B OTHOcHTeNbHASI YaCTOTA COOBITHS, CBOMCTBO €€ yCTOWYMBOCTU. CTaTUCTHUECKOE
pohecCuOHATBHBIX orpejiesieHHe BeposTHOCTH. OleHKa BEPOSITHOCTH COOBITHS
3aza4dax IIpakTHyeckoe 3aHATHE 4
Tema 12.4 Conepxanue yueOHOro MaTepuasa
JvckperHas cinydaiinas | Bumel ciydaitHeix BemauH. OnpeseneHue JUCKPEeTHON CIy4aifHOH BeTHYUHBL. 3aKOH
BEJIMYMHA, 3aKOH €€ pacnpeeseHus: AMCKPETHOM cilydaliHOM BeM4MHbI. Ee uncnoBble XapaKTEpUCTUKH
pacnpenenesus Jlexknus 4
Tema 12.5 Conepxanue yueOHOro MaTepuasa
3agaun mMaremaTudeckon | Bapuanmonnsrii psi. [Tonmuron yactoT u rucrorpamma. CTaTUCTUIECKHE XapaKTEPUCTHKH
CTaTHUCTUKH psia HaOIr01aeMbIX TAaHHBIX
Jlexknus 2

Tema 12.6

IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COJiep:KaHUe (CoiepKaHue PUKJIATHOTO MOLYJIs1)
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Cocrasiienue TabmuI u
JarpamMm Ha IPaKTHKE

[lepBuunas 00paboTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe ux mpeacTaBicHHE.
Haxox/ieHue cpeTHiX XapaKTepUCTHK, HAOII01aeMbIX JTAHHBIX

HpaKaneCRoe 3aHATHE

Tema 12.7 Coneprxkanue y4eOHOro MaTepuasia
Pewenune 3anau. OnemenTsl KoMOUHaTOpuku. CoOBITHE, BEPOATHOCTH COObITHA. C0KEHNE U YMHOKEHUE
DIIEMEHTHI BEpPOSITHOCTEMN
KOMOMHATOPHKH, KountpoabsHnas padora
CTaTHCTUKH U TEOPUU
BEPOSATHOCTEM
Pa3zpen 13. OK 01,
MHo:kecTBA. OK 02,
DJIeMEeHTBI TeOpUuM OK 03,
rpa¢gos OK 04,
Tema 13.1 ConeprxkaHue y4eOHOro Marepuania OK 05,
MHoxecTBa [Tonsitue MuoxectBa. IlonMHOkecTBO. Onepaliii ¢ MHOXKECTBAMHU OK 07
.JIeKIH/Iﬂ [IK 4.4
Tema 13.2 IIpodeccrnoHabHO-OPUEHTHPOBAHHOE Co/lepKaHNe (Copdep:KaHue MPUKJIATHOTO MOYJIs)
Onepanuu ¢ Onepanuu ¢ MHOXecTBaMU. PelieHure npukiajHbIX 3a1au
MHO>KECTBAaMHU IIpakTHyeckoe 3aHATHE
Tema 13.3 Coneprxkanne ydeOHOro MaTepuana
['padsr [Tonsrtue rpada. Cs3HbIA rpad, 1epeBo, IUKI rpad Ha MIOCKOCTH
IIpakTHYecKoe 3aHATHE
Tema 13.4 Coneprxkanne y4eOHOro Matepuana
Pemenue 3amad. | Onepanuu ¢ MHOKecTBaMu. OIMCaHUE pEAIbHBIX CUTYallUd C IIOMOIIBI0 MHOJKECTB.
MmuoxectBa, I'pader u | [IpumeneHue rpad)oB K pelICHUIO 3a1a4
UX IPUMEHEHUE KonTtpoJsbHas padora
Bceero: 266
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3. YCJIOBUSA PEAJIU3ALIUU TIPOT'PAMMBI YUEBHOM

JUCHUIIJINHBI
3.1. TpeGoBanus K MHUHHUMAJIbHOMY MaTepuaJIbHO-TEXHUYECKOMY
o0ecreyeHNIO
Peanuzamusi mporpaMmbl AWCIUIUIMHBL TPeOyeT HaIW4us y4eOHOro kKaOuHeTa
MaTEMATUKH.

O6opynoBanne yueOHOTO KaOUHETA:

- I0CA/I0YHBIE MECTA MO KOJIMYECTBY O0YUaIOLINXCS;

- pabouee MecTO MpenoaBaTelis;

- KOMIUIEKT Y4eOHO-HarJIsIAHBIX TOCOOUI];

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3a/1aHUs AJI1 KOHTPOJIBHBIX paloT;

- Ipo(peccrOHaIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;

- MaTepHUaibl dK3aMeHa.

TexHuueckue cpeacTra 00yyeHus:

- IEPCOHANIbHBIN KOMITBIOTED € JTUIEH3UOHHBIM IPOrPAMMHBIM 00E€CTIIEUEHHUEM;
- IPOEKTOP € IKPAHOM.

3.2. UudopmannoHHoe odecnieyeHne 00ydeHust

Ilepeyens pexoMeHayeMbIX Yy4eOHbIX wu3aaHuii, HWHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JINTEPaTYpPbl

OCHOBHBIE HCTOYHUKHU:

1.

Anre0Opa u Hadana maTtematudeckoro ananusa. 10 - 11 kmaccel. ba3oBsiii u
yriyoseHnbiil ypoBuu: yueOnuk / L. A. Anumos, FO. M. Komnsirun, M. B.
TkaueBa [u ap.]. - [Ipoceemenue, 2022. — 463

['eometpust 10 - 11 xinaccel. ba3oBblii U yriryOJieHHbIN YpOBHU: y4eOHUK / A.
B. Iloropenos. - [IpocBemenne, 2022. - 174

NHnuBuayaibHble KOHTPOJIBHBIE PabOThI MO Kypcy «Auredpa U Hayaia
ananuza» s cryaeHToB (dakynpTeta CIIO: mocoOue mo maremaTuke s
CTYJIEHTOB TEpBOro Kypca ¢akyiabTeTa CpeaHero mnpohecCuoHaIbHOro
obpazoBanus / benropoackuitl’ AY/ M.A. Cemepuuna, H.C. ITabonkoBa —
benroponckuiil’'AY, 2022

Pabouas Terpanp mo Kypcy «Anre0pa W Hauana aHaIM3a» s CTYICHTOB
daxynbreta CIIO/benropoackuitl’ AY/ H.C. [TabonkoBa, M.A. CemepHuHa
— benropon: bearopoackuiil’'AY, 2022

Marematuka B TabnMIax U cxeMmax: rmocobue Jjisi MOATOTOBKU K dK3aMEHY
JUTSI CTYJIEHTOB TIEPBOTO Kypca CpeHero mpopecCHoHAIBHOTO 00pa3oBaHus/
benroponckuii I'AY/ I'.B. bpaxnauk, H.C. ITabonkoBa, M.A. CeMepHuHa,
T.H. Mununa — bearopoa: benropoackuitl’AY, 2020

JIomOIHUTENBHBIE HCTOYHHUKH:
1. http://lib.belgau.edu.ru— 95 bearopoackoro 'AY

2. http://znanium.com — DBC «3HaHnym»

3. http://e.lanbook.com — DBC «JIanp»

4. http://ebs.rgazu.ru — 3BbC «AgriLib»
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

JUCHUATIIMHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOCHMs 00I1€00pa30BaTENbHOM
JTUCIUIUTMHBI PACKPBIBAIOTCS Yepe3 JUCIUILTMHAPHBIE PE3YyIbTaThl, HAlIPABJICHHBIC
Ha ¢opMUpOBaHHE OOIMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMM MO pa3aenaM U
TEMaM CoJIepKaHMsl yueOHOro MaTepuaia.

Oobmasi/mpodeccnoHanbHas

Pa3znen/Tema

THI OLeHOYHBIX

KOMII€TEeHI[H S MepONpPUSITHSI
OK 01. Bei6upars crioco6sr | P 1, Tema 1.1, 1.2, 1.3 TI-o/c?, 1.4, | TectupoBanue

peleHus 3a1au 15,16 YcTHBIN onpoc
npodecCHOHATbHON P2, Temn1 2.1,2.2,2.3,2.4,2.5, NunuBunyanpHas
NEeATEILHOCTH 2.6 camocTosITeNbHas paboTa

MMPUMCHUTCIILHO K
Pa3IMYHBIM KOHTCKCTaM

P 3, Temnr 3.1,3.2,3.3,34

P4, Temr14.1,4.2,43,4.4,4.5,
4.6 IT-o/c, 4.7

P 5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temu1 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,7.9,7.10I1-o0/c, 7.11
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5 I1-
o/c, 9.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 I1I-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 I1-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

KontponpHas pabora
Brinmonnenue
3K3aMEHAIMOHHBIX 3aJaHui

OK 02. cnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIN3a U
UHTEPIIPETAIINH
uHpOpMaLnH, U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMS 32,124
npodeccCuoHaNBHOM
JIESITSIIBHOCTH

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

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

P 3, Temnr 3.1,3.2,3.3,34

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-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,
7.6,7.7,7.8,7.9,7.10I1-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3 T1-

TectupoBanue

YeTHBII onpoc
NunuBunyansHas
camocTosITeNnbHas padboTa
KonTtponsHas padora
Brimonnenune
9K3aMEHALIMOHHBIX 3aJaHUN
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o/c, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-0/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 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, Temnr 13.1, 13.2 IT-0/c,
13.3,13.4

OK 03. ILltanupoBath u
pea30BEIBaTh COOCTBEHHOE
npoeCCHOHATIBHOE U
JTUYHOCTHOE Pa3BUTHE,
PEANPUHIUMATEIIECKY IO
JESITCIILHOCTh B
npodeccuoHalibHOM cepe,
MCIIOJIb30BaTh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYAIHSIX

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

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

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,43,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnl 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, Temb1 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,79,7.10 I1-o0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5 I1-
o/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,
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, Temn 13.1, 13.2 I1-0/c,
13.3,13.4

TectupoBanue

VYeTHbII onpoc
NuauBunyanbHas
caMmocTosiTenbHast pabora
KonTponbHas pabora
Brimosnnenue
9K3aMEHAIIMOHHBIX 33JaHUN

OK 04. DpdexTuBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTHUBE U
KOMaH/1e

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

P2, Temr1 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temnr 3.1,3.2,3.3,34

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Tems1 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, Temu1 7.1,7.2,7.3,74,7.5,
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, Temr1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

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

P11, Temer 11.1,11.2,11.3,11.4,

TectupoBanue

YceTHBIT onpoc
NupuBunyansHast
camocTosTenbHas paboTa
KonTponbnas padora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHuH
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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-0/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, Temnr 13.1, 13.2 IT-0/c,
13.3,13.4

OK 05. Ocy1iecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanyiu ¢
y4eTOM 0COOeHHOCTEN
COITMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

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

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

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

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, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,79,7.10 I1-o0/c, 7.11
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5
IT-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 I1-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

VYeTHbII onpoc
NuauBunyanbHas
caMmocTosiTenbHast pabora
KonTponbnas pabora
Brimonnenue
9K3aMEHAIIMOHHBIX 33JaHUN

OK 06. ITposiBnsTH
TPaKJIaHCKO-
MaTPUOTUYECKYIO TIO3UIIHUIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TTOBEJICHHE Ha
OCHOBE TPaJULIUOHHBIX
00111eYeTOBEUECKUX
LIEHHOCTEH, B TOM YHUCJIE C
Y4€TOM TapMOHU3AIUN
MEKHAI[MOHATIBLHBIX U
MEXPEIIUTHOZHBIX
OTHOILIEHU, TPUMEHSATh
CTaHJAPTHI
AHTUKOPPYNIIMOHHOTO
TTOBEJICHUS

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

P 6, Tems1 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, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7.,7.8,7.9,7.10I1-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temer 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

TectupoBanue

YcTHBII onpoc
NupuBunyansHast
camocTosTenbHas paboTa
KonTponbnas padbora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHuI

OK 07. CogeiicTBOBaTh
COXPAHEHUIO OKPYXKaroLEen
Cpeibl, pecypcocOepeKeHHIO,
MPUMEHSTh 3HaHUS 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, (P (HEKTUBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIHMSIX

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

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

P 3, Temnr 3.1,3.2,3.3,34

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-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

TectupoBanue

VYeTHbII onpoc
NupuBunyansHast
camocTosTeNnbHas padoTa
KonTtponsHas padora
Brimonnenune
9K3aMEHALIMOHHBIX 3aJaHUN
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P7,Temn 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,79,7.10I1-0/c, 7.11
P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/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,
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 I1-
o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

IIK 1.4. OuienuBars
COCTOSIHME MXTHO(DAYHBI.

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

P2, Tems1 2.1,2.2,2.3,2.4,2.5,
2.6

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

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

TectupoBanue

VYerHbIl onpoc
NupuBunyanbHast
caMOCTOsATEJIbHAsI paboTa
KonTponbnas padora
Brimonnenue
9K3aMCHAIIMOHHBIX 3aJaHuH

MK 2.3. [ToanepxuBath
ONTUMAaJIbHBIC ITApaMETPBI
PBIOOBOTHBIX
TEXHOIOTHYECKUX
MIPOIIECCOB.

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

P2, Tems1 2.1,2.2,2.3,2.4, 2.5,
2.6

P4, Temb14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Tems1 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, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10I1-0/c, 7.11
P12, Temsr 12.1, 12.2, 12.3 II-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

TectupoBanue

VYerHbIl onpoc
NupuBunyanbHast
camocTosTenbHas paboTa
KonTponbnas padora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHuI

IIK 4.4. OuenuBats
IIPOMBICIIOBO-OMOJIOTHYECKHE
napameTpbl pa3MepHO-
BHJ/IOBOT'O COCTaBa
MIPOMBICIIOBBIX YJIOBOB PBIO,
MIPHJIOB HEIIEJICBBIX BUIOB,
JIOJII0 0co0eit
HEIIPOMBICIIOBOTO pa3Mepa.

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

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

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,71.8,7.9,7.10I1-0/c, 7.11
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4, 12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-0/c,
13.3,13.4

TectupoBanue

VYceTHBII onpoc
NunuBunyansHas
camocTosTeNnbHas padoTa
KonTtponsHas padora
Brimonnenune
9K3aMEHALIMOHHBIX 3aJaHUN

IIK 5.5. Bectn
YTIBEPKIAECHHYIO YUETHO-
OT‘ICTHYI-O Z[OKYMCHTaHI/IIO.

P1,Temal.1,1.2, 1.3 -o/c, 1.4,
1.5,1.6

P12, Temsr 12.1, 12.2, 12.3 II-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

TectupoBanue

YcTHBIT onpoc
NuauBunyanbHast
caMmocTosiTeNbHast paboTa
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KonTtponsHas padora
Brinmonnenue
3K3aMEHAIIMOHHBIX 3aJIaHUI
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