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1. HACIIOPT MPOT'PAMMBI YYEBHOM JUCIUILIAHBI

«MATEMATHUKA»
1.1. O61acTh NpUMEHEHUs MPOTPAMMBbI
[Iporpamma y4eOHOW MUCHUIIIMHBI SIBISIETCS YaCThIO MPOTPaMMBbl TOJATOTOBKHU

CrenuanucToB cpennero 3seHa B cootBeTcTBUU ¢ PI'OC CIIO no cnenunanbHOCTH
35.02.05 Arponomusi

1.2. MecTo AMCHMILIMHBI B CTPYKType NpPOrpaMMbl MOJArOTOBKH CIELHAIUCTOB
CPEIHETO 3BEHA:
yueOHasg qucuuiuinHa «MareMatukay sBISeTcs NPOoQUIbHON TUCHUILITUHOM

o011eo0pa3oBaTeNbHOTO I[HMKJIAa OCHOBHOM 00pa3oBaTeNbHON MpPOTpaMMbI B
cootBercTBUM ¢ PI'OC no cnenmansaoctu 35.02.05 Arponomus

1.3. Hesu ¥ 3a7a4d QUCUMILIMHBI — TPe0OBaHMSI K pe3yJbTaTaM OCBOCHHUS
TUCUMILIAHBI:

1.3.1. lleau u 3aa0a49M JTUCHUILIMHBI

Hean:

OCBOCHHUE OOYYaIOIIUMHUCS COJIEpkKaHUs y4eOHOU AUCHUILIMHBI «MartemaTukay u
JIOCTUKEHUE PE3YJIbTATOB €€ U3Yy4YEeHUs] B COOTBETCTBUU ¢ TpeboBanusiMmu OI'OC
COO c yuerom npodeccuonanbpHou HanpaBiaeHHoctu ®I'OC CIIO.

3agaum:

- (opMupoBaTh MPENCTAaBICHUS O COIMUAIBHBIX, KYJIbTYPHBIX U HCTOPUUYECKUX
dakTopax CTaHOBJICHUSI MATEMATUKH;

- (bopmupoBaTh OCHOBBI JIOTUYECKOTO, AITOPUTMUYECKOTO U MATEMATHYECKOTO
MBIIUICHUS;

- hopMHUPOBATH YMEHHUSI TPUMEHSTh IMOTYUYEHHBIC 3HAHUS TIPH PEIICHUN PA3IMYHBIX
3a/1a4, B TOM 9UCJe MPOdeCCHOHATBHBIX;

- ¢dopmMupoBaTh MPEJCTABICHUS O MaTeMaTUKE KAaK YacTU OOIIEYEIOBEUECKOMN
KYJbTYPbl, YHUBEPCAIHHOM $I3bIKE€ HAYKH, MO3BOJISIIONIEM OMHUCHIBATH M U3Yy4aTb
peajbHbIE MPOIECCHl U SBJICHUS B MOBCEIHEBHOMN U3HU U B MPOQeCcCUOHATILHON
NeATEeIbHOCTH.



1.3.2. Ilnanupyemble pe3y/ibTaThl OCBOCHHUSA 0011€00pa30BaTeIbHON TUCUMILIHMHBI B cooTBeTcTBUM ¢ PI'OC CIIO
u Ha ocHoBe PI'OC COO

Koa m HanmeHnoBaHue
(popmupyembIx
KOMIIeTeHIIU I

HJ'IaHI/IpyBMLIe PE3yJdbTaThbl 0OCBOCHUA TUCHUIIJINHBI

Oo0mue

I[I/ICIII/IHJ'[I/IHaprIe

OK 01. Beibupats cioco0sl
penreHus 3aaa4q
podhecCHoHaABLHOM
JeATEIIbHOCTH
HNPUMCHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

JIP 24 rOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTHU
MacTepCcTBa, TPYA0II00UE;

JIP 25 roToBHOCTH K aKTUBHOM JIEATETLHOCTH
TEXHOJIOTMYECKON U COLMAIbHON HAIPABICHHOCTH,
CIOCOOHOCTh HHUIIUUPOBATH, TUIAHUPOBAThH U
CaMOCTOSITEJIBHO BBINIOJIHATH TAKYIO ACSTEIbHOCTD;
JIP 26 uHTepec K pa3nuyHbIM cepam
npodeccuoHaNbHOM NeSTEIbHOCTH.

MP 01 camocTosITeTbHO (POPMYITHPOBATH U
aKTyallu3UpoBaTh MPOOJIEMy, pacCMaTPUBATh €€
BCECTOPOHHE;

MP 02 ycraHaBIMBaTh CyIIECTBEHHBIN ITPU3HAK WIH
OCHOBAHWUS /ISl CPABHEHUS, KJIACCU(PUKAIIUU U
00001IEHNS;

MP 03 onpenensTs 1eIu JeITeTbHOCTH, 3a1aBaTh
napamMeTpbl U KPUTEPUU UX TOCTHHKCHUS;

MP 04 BbISBIATH 3aKOHOMEPHOCTH U IPOTUBOPEYUHS B
paccMaTpuUBaeMBbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B I€SITEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OLICHUBATh PUCKHU MOCJIEICTBUI 1€ATEIbHOCTH;

MP 08 pa3BuBaTh KpEaTUBHOE MBILIJIEHUE MTPU
pEIICHNY KU3HEHHBIX TPOOIIEM.

MP 09 BnaseTs HaBBIKAMU Y4EOHO-HCCIIEA0BATEIHCKOM
Y TIPOCKTHOM NIEATEIIbHOCTH, HABBIKAMHU pPa3peIeHus
npobiem;

IIP6 01 BiazeTs METOJAMH J10KA3aTEILCTB, aJITOPUTMAMU
peleHus 3a1a4; yMeTb (GOpMyIMPOBATH ONPEICIICHUs,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH
JI0Ka3aTeIbCTBEHHBIE PACCYXKICHUS B XOJI€ PELLCHUs 3aa4;
IIP6 02ymeTh onepupoBaTh MOHITUSIMU: CTEIIEHb YHCIIA,
Jorapu(m ymucia; yMEeHHE BbIIOJIHATh BBIYMCICHNS 3HAYEHUI
U 1ipeoOpa3oBaHuil BIpaXKEHUH CO CTENIEHAMU U
Jorapugmamu, npeodpazoBaHue APOOHO-PALMOHATBHBIX
BBIPAKECHU;

I1P6 03 ymMeTh oniepupoBaTh NOHATHUSIMU: PAllUOHAJIBHBIE,
MppalOHaJIbHbIE, IOKA3aTENIbHbIE, CTCIIEHHBIE,
jorapupMuyeckue, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

I1P6 04 ymeTs onepupoBaTh NOHATUAMU: QYHKIUS,
HenpepbIBHAA (QYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTIpe/IeNIEHHBIM HHTETPal; YMETh HAXOIUTh POU3BOIHbBIE
3JIEMEHTAPHBIX (DYHKIIHA, UCTIONB3YS CIIpaBOYHBIE
MaTepHalibl; UCCIEeI0BaTh B MPOCTEUIINX CIydasx QyHKINUN
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJIbIlIEE U HAUMEHBIIIEE
3HauYeHHUE (PYHKIUH; CTPOUTH IPaUKH MHOTOUJICHOB C
UCIIOJIb30BAaHUEM amlapaTa MaTEMaTHYECKOTO aHaIN3a;
IPUMEHSTH IPOU3BOIHYIO IIPH PELLICHUH 3aJ1a4 Ha JBH)KEHUE;
pelaTh NpaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U Ha
HauOoJIbIlIee M HAUMEHbIIIEEe 3HAUCHUsI, HA HAX0XKJICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIP6 05 yMeTh onepupoBaTh NOHATUSIMU: pallMOHAJIbHAS
¢dyHKUMS, TOKa3zaTesbHas QYHKLUS, CTeNeHHas: GYHKIUS,




MP 14 BbISIBASTH IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJlu3UpoBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelieHus, HaXOUTh apTyMEHTHI 7151 JJOKa3aTeIbCTBA
CBOMX YTBEP)K/ICHUH, 3a7aBaTh MapaMeTpbl U KpUTEPUU
pelieHus;

MP 15 ananu3upoBaTh MOJYYEHHBIE B XOJI€ PEIICHUS
3a/1aud pe3yJbTaThl, KPUTUUECKU OLIECHUBATH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

MP 18 ymMeTh NEepeHOCUTDh 3HAHMS B IT03HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HECATCIILHOCTH,

MP 19 yMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00IaCTel;

MP 20 BbIIBUTaTh HOBBIE UJIEH, TPEIJIAraTh
OPUTMHAJBHBIE TIOJIX0/IbI ¥ PELIECHUS; U CIIOCOOHOCTh UX
MCIIOJIb30BaTh B TIO3HABATENLHOM U COIIMANBHOM
MpaKkTUKeE

aorapudmuyeckas QyHKIUS, TPUTOHOMETPHUYECKHE
byHKIMHA, 00paTHBIE QYHKIIMHA, YMETh CTPOUTH TpaduKu
U3yUYEHHBIX (DYHKIIHIA, HCTIOIb30BaTh rpauKu Ipu U3yUCHUN
IPOLIECCOB U 3aBUCUMOCTEH, P PEIICHUH 3a]1a4 U3 IPYTHX
y4eOHBIX IPEAMETOB U 3ajla4d U3 peallbHOW )KU3HU; BBIPAXKaTh
dbopMyiaMu 3aBUCHUMOCTH MEXAY BEIMUYNHAMU;

IIP6 06 ymeTh peliaTh TEKCTOBBIE 337ja4l Pa3HbIX TUIIOB (B
TOM YHCJIE€ HA TPOILCHTHI, I0JIU U YaCTH, Ha JBUKCHHE,
paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HAJIOTH 33241 U3
o0JacTu ynpapieHUs JINYHBIMUA U CEMEMHBIMU (PMHAHCAMM);
COCTaBJIATH BBIPAKEHHUSI, ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33/Ia4M, UCCIE0BATh MOJTYyYCHHOE
pelIeHe U OLEHUBATh PaBIOIN0I00HOCTh PE3yJIbTaTOB;
IIP6 07 ymeTh oniepupoBaTh NOHATUSIMU: CPETHEE
apudMeTHuecKoe, MeMaHa, HanOoJbIlIee ¥ HauMEHbIIIee
3HAYEHUSsl, pa3Max, IUCIIEPCHs, CTAaHAAPTHOE OTKIIOHEHHE
YHCIIOBOTO Ha0Opa; YMETh U3BJIEKaTh, MHTEPIPETUPOBATH
uH(bOpMaIIUIO, IPEICTABICHHYIO B TAOIUIaX, HA
auarpaMmax, rpadukax, OTpaXkarIryro CBOMCTBA pealbHbBIX
MIPOIIECCOB U SBIICHUIT; MPEACTABIATH HHGOPMAIIUIO C
MIOMOIIIBIO TaOJIHII ¥ TUarpaMM; UCCIIET0BAThH
CTaTHCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM4ecKUX METOJIOB U DJIEKTPOHHBIX CPEICTB;

I1P6 08 yMeTh onepupoBaTh NOHATUSIMU: CITyYalHBINA ONBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh CIIYIafHOTO COOBITHS;
YMETh BBIYHUCIISATH BEPOATHOCTD C UCTIOJIB30BAHUEM
rpadM4ecKUX METOJI0B; TPUMEHTH (POPMYIIBI CITIOKEHUS
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(OpMyITBI TP PEIICHUH 33]a4; OLIEHUBATh BEPOSTHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU; YMEHHE MTPUBOAUTH TIPUMEPHI TTOSIBIICHHSI
3aKOHA OOJBIINX YHUCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;




IIP6 09 ymeTh onepupoBaTh NOHATUAMHU: TOUKA, IIpsIMas,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yTod,
CKPEIIMBAIOIINECS IPSIMbIE, TAPAIIIENBHOCTD U
NEePIEHNUKYJIIPHOCTD MPSIMBIX U INIOCKOCTEH, YIOJ MEXy
IPSIMBIMH, YTOJI MEXKY MTPSIMON U IUNIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKHU A0 IIIOCKOCTH,
PacCTOsIHUE MEXy NPSMBIMU, PACCTOSHUE MEXKTY
IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh NIPH PELLICHUH 3a]a4
U3yueHHBIE (PAKTHI U TEOPEMBI IJTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIET0 MUPA;

I1P6 10 ymeTh onepupoBaTh NOHATUSAMU: MHOTOTPaHHUK,
CeueHHe MHOIOrpaHHMKa, Ky0, napaiesienune, np1usma,
nupamuia, Gurypa u HOBEpXHOCTh BPAIICHUS, IUIHHID,
KOHYC, 1ap, chepa, ceueHust GUrypsl BpalleHus, MI0CKOCTb,
Kacaromasicsi cepsl, UIUHIPA, KOHYCa, TUIOIAIb
HOBEPXHOCTHU MUPAMU/IbI, IPU3MBI, KOHYCA, IIUIUHPA,
wiommak chepsl, 00beM Ky0a, MPSIMOYTOJILHOTO
napasesenunena, MupaMuabl, IpU3Mbl, HIIMHPA, KOHYCA,
n1apa; yMeHue u300pakaTb MHOTOTPaHHUKHU U IIOBEPXHOCTH
BPALLEHUS, X CEUEHHsI OT PYKH, C TOMOIIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh PAaBUIbHBIE MHOTOTPAaHHUKHY;

IIP6 11 ymeTh onepupoBaTh NOHATUSIMU: JIBUKEHUE B
IPOCTPAHCTBE, MOI00HBIE (GUTYPHI B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIEHHUE JIOLIA 1€l TOBEPXHOCTEH U
00BEMOB TIOAOOHBIX (DUTYP TIPU PEIICHUH 33134,

ITP6 12 ymeTh BBIYUCIATH FEOMETPUUECKHE BEIINUUHBI
(nmHAa, yrou, TIomaab, 00beM, oAb TOBEPXHOCTH),
UCIIO0JIb30BaTh U3y4YEeHHbIE (POPMYJIIBI U METO/IBI;

IIP6 13 ymeTh onepupoBaTh NOHATUAMMU: NIPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJUHATHI TOUKHU, BEKTOD,
KOOPAMHATHI BEKTOPA, CKAJIISIPHOE MTPOU3BEACHUE, YT O




MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEEHUE BEKTOPA
Ha YHCJI0; HAXOAUTh C OMOILBIO U3yUEHHBIX (hOpMYJ
KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS
TOYKAMY;

I1P614 ymetb BEIOMpPATh MOAXOIAIINN U3yUYSHHBII METOT
JUI PEeLIeHUs 3a7a4y, paclio3HaBaTh MaTeMaTHUECKUE (PaKThI
Y MaTEMAaTUYECKUE MOJIENIN B IPUPOIHBIX U OOIIECTBEHHbIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IPUBOJAUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHA POCCUICKON U MUPOBOU

MaTEMaTUYECKON HAYKH;

IIPy 01 ymeTh oniepupoBaTh NOHATUAMHU: ONPEIEIICHNUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IIPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIEC ()OPMYIHPOBKH; YMEHHE

(GopMynHMpoBaTh 0OpaTHOE U IPOTUBOIOJIOKHOE
YTBEPKACHHUE, TPUBOJUTH IPUMEPHI U KOHTP MPUMEDPHI,
MCIIOJIBb30BaTh METOJ, MATEMAaTUYECKOW NHAYKIIVH;
IPOBOAMTD JJOKA3aTEIbCTBEHHBIE PACCYKICHUS IPU
pEILIEHNN 3a/]a4, OLIEHNBATh JIOTHYECKYIO IPABUIIBHOCTD
pacCyXICHHI;

IIPy 02 yMmeTh onepupoBaTh NOHATHUSIMU: MHOKECTBO,
MIOJIMHOKECTBO, ONIEPALIMU HaJl MHOXKECTBAMHU; YMEHHE
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jis
OINMCAHUS PEAIbHBIX IPOLIECCOB U SIBJICHUI NPU PELICHUU
3ajad, B TOM YHUCIIe U3 IPYTUX Y4eOHBIX IPEIMETOB;

TPy 03 ymeTs onepupoBaTh MOHITUAMU: Tpad, CBAZHBIN

rpad, epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3ajaBaTh U
OTIMCHIBATH TPa(bI pa3TMYHBIMU CITIOCOOAMU; MCIIOIE30BAThH
rpadsl IpU peLIeHnH 3a1a4;

TPy 04 ymeTh CBOOOAHO ONEPUPOBATH MOHATUSMHU:
COUYETaHHE, IEPECTAHOBKA, YUCIIO COUETAaHUM, YUCIIO
nepecTaHoBOK; OnHOM HbroTOHA; yMeHHE TPUMEHSI T
KOMOUHATOpPHBIE (DaKThl U PACCYXACHUS JUIsl peILICHHs 3a1a4;
IIPy 05 ymeTh onepupoBaTh NOHATUSMHU: HATypaJIbHOE




YHCII0, IIeJI0€ YHUCII0, OCTATOK 110 MOAYIIIO, PAlMOHAIBHOE
YKCII0, UPPALMOHATIBHOE YUCII0, MHOXKECTBA HATYPAJIbHBIX,
IEJIBIX, PAIIMOHATIBHBIX, AEWCTBUTEIbHBIX YHCE; YMCHHE
UCIIOJIb30BaTh MPU3HAKYU JI€TMMOCTH, HANOOIbIIUI 00LIHi
JIeUTeNh 1 HauMeHblee 0011ee KpaTHOe, alTOPUTM
EBKknuja npu pemeHny 3ajad; 3HaKOMCTBO € Pa3JIU4YHBIMU
NO3ULIMOHHBIMU CHCTEMaMH CUHCIICHHUS;

ITPy 06 ymeTh cCBOOOTHO OTIEpUPOBATH MOHATUSMHU: CTCTICHD
C LIEJIBIM TTOKAa3aTelIeM, KOPEHb HAaTYPaJbHOM CTENEeHH,
CTEIEHb C PAllMOHAJIBHBIM [10KA3aTeNIeM, CTEIIEHb C
JIeMCTBUTENFHBIM TIOKa3aTeseM, JIorapu(M 4ncia, CHHYC,
KOCHHYC U TAHI'€HC IPOU3BOJIBHOIO YUCIIA;

IIPy 07 ymeTh oniepupoBaTh NOHITUSIMMU: TOXKJIECTBO,
TOKECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEPaBEHCTB, PABHOCHIBHOCTb
YPaBHEHMI, HEPABEHCTB U CUCTEM, PALMOHANIbHBIE,
UppalroOHaIbHBIE, TOKa3aTebHbIC, CTETICHHBIE,
Jorapu(pmMUUECKue, TPUTOHOMETPUUYECKHIE YPAaBHEHMS,
HEpaBEHCTBA U CUCTEMBI; YMEHHE pPelaTh ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TOMOIIBIO PA3JINYHBIX IPUEMOB;
pemaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITApaMeTpoM;
NPUMEHSTh YPaBHEHMS, HEPABEHCTBA, X CUCTEMBI /IS
pelIeHust MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 pa3InIHbIX
obyacTell HAyKU U peaIbHOU KU3HH;

IIPy 08 ymeTs CBOOOTHO ONIEPUPOBATH MOHATHIMU: TpapuK
dbyHKIMHA, 00paTHas PYHKIUSA, KOMITO3UIIHS QYHKITAH,
nuHeHHas PyHKIUS, KBaApaTuyHast QyHKIHS, CTCIICHHAS
(GYHKLUSA C LIebIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
¢yHKIMH, 0OpaTHBIE TPUTOHOMETPHYECKHE (DYHKITHH,
noKasaresbHas U Jorapupmudeckas GyHKINUN; YMEHHUE
CTpOUTH TpaduKa (PyHKINA, BBIOIHAT MPEOOPa3OBAHUS
rpadukoB QpyHKIMIA; yMEHHE UCIIOIB30BaTh TpaduKu
GYHKIMH JUIsl M3y4YeHUs POIIECCOB U 3aBUCUMOCTEN P




peIIeHUH 331249 U3 APYTUX Y4eOHBIX MPEIMETOB U U3
peanbHOM )KU3HHU; BBIpaXkaTh (POpPMyJIaMU 3aBUCUMOCTH
MEX/y BeIMYMHAMHU; YMEHHE CBOOOHO ONEPUPOBATH
HOHATUAMM: YETHOCTb (DYHKIMHU, IEPUOAUYHOCTh (PYHKLIUH,
OTPaHUYEHHOCTH (PYHKLIMU, MOHOTOHHOCTh (DYHKIIUH,
9KCTpeMyM (YHKIMHU, HanOoJIbllIee U HAaUMEHbIIIee 3HaUEeHUEe
(GYHKIMU Ha TPOMEKYTKE; YMEHHE TIPOBOAUTH UCCIIETOBAHHE
(GYHKLNHU; yMEHHE UCTIO0Ib30BaTh CBOMCTBA U TpapUKH
(byHKUIMU 17151 pelieHus ypaBHEHH, HEpaBEHCTB U 33/1a4 C
napamMeTpamu; n300pakaTh Ha KOOPAMHATHOM IJI0CKOCTH
MHO>KECTBA PELICHUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM;
ITPy 09 ymeTb cBOOOIHO OTIEpUPOBATH TOHATHUSIMU:
HOCJIEI0BATEIBHOCTD, apupMETHYECKAas! IPOTPECCHS,
reoMeTpuyecKas Iporpeccusi, 0eCKOHEYHO yObIBaroIas
Iporpeccusi; yMEHHE 3a/1aBaTh MOCIIEI0BaTENbHOCTH, B TOM
YHCIIe ¢ IOMOIIBIO PEKYPPEHTHBIX (POpMYII;

IIPy 10 ymeTh onepupoBaTh NOHATUAMHU: HENIPEPHIBHOM
(GyHKLNHU, acCUMIOTOTHI rpaduka QyHKIMH, TIepBasi U BTopast
POU3BOIHAS (PYHKIIHH, TEOMETPHUECKUN U PUINICCKUI
CMBICJI TPOU3BOJIHOM, IIEpBOOOpa3Hasi, ONpeIeICHHbIN
MHTETpaT; yMEHNE HAXOUTh aCUMIITOTHI rpaduka (QyHKIIUH;
YMEHHE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS,
YaCTOTHOTO W KOMITO3UINH (DYHKIIHIA, HAXOUTh YPAaBHEHHS
KacaTeJIbHOHN K rpaguKy GyHKIMU; yMETh UCIIOJIb30BaTh
IPOM3BOIHYIO ISl UCCIIEIOBaHUS (DYHKIIHMA, JIIIs
HAaXO’KJCHUS HAWJTYYIlIero peIieHus MPUKIaJHbIX, B TOM
YHCJI€ COLIMATIbHO-IKOHOMUYECKUX U (PU3NUECKUX 3ajad, AJIs
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTh IUIOIIAIN U
00BEMBI (QUTYP C TTIOMOILBIO HHTETPaIa; MIPUBOIUTH IPUMEPHI
MaTeMaTHYeCKOr0 MOJIETMPOBAHUS C TOMOIIIBIO

Qg QepeHIraIbHbIX ypaBHEHHH;

ITPy 11 ymeTh onepupoBaTh MOHATUAMHU: KOMIUIEKCHOE
YHCJI0, CONPSP)KEHHbIE KOMIUIEKCHBIE YHCIIa, MOAYJb U
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apryMeHT KOMIUIEKCHOTO 4Kcia, (hopMma 3ammucu
KOMIUIEKCHBIX YHcel (TeoMeTpruyIecKas,
TPUTOHOMETPHUUECKas U alreOpanydeckasi); yMeTb
POU3BOIUTH apU(PMeTHIECKUE NEHCTBUS ¢ KOMIIJIEKCHBIMU
YHCJIaMU; IPUBOJUTH IIPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX YHUCEIL;

IIPy 12 ymeTh cBOOOHO ONEpUPOBATH NOHATUAMU: CPEIHEE
apudmMeTHuecKoe, MelnaHa, HauOoJIblllee U HauMEHbIIee
3HAa4eHHUs, pa3Max, JUCIEPCUsi, CTaHAAPTHOE OTKIIOHEHUE JUIs
OIMCAaHHUs YMCIIOBBIX JaHHBIX; YMEHHUE UCCIIE0BATh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaM4eCcKUX METOJIOB U 3JIEKTPOHHBIX CPEJCTB; rpauuecKu
UCCIIEI0BaTh COBMECTHBIE HAOIIOIEHUS C IOMOILBIO
JarpaMM pacCeuBaHUs U JIMHEHHON PETPECCHH;

IIPy 13 ymeTh HaXOIUTHh BEPOSATHOCTH COOBITHH C
UCIIOJIb30BaHUEM I'pahuueCKUX METOJI0B; IPUMEHSATH JUIs
peeHus 3a1a4 GOPMYJITbI CIIOKEHUS U YMHOKEHUS
BEPOSITHOCTEH, (POPMYITy MOJHOM BEPOATHOCTH, (HOpMYITy
Bepnymnu, komOuHaTOpHBIE (PAKTHI U POPMYIIBI; OLICHUBATH
BEPOSITHOCTH PeaIbHbIX COOBITHI; yMEHHE ONEPUPOBATh
HNOHATHUAMMU: CIy4aiiHasl BeJINYMHA, paclpeesieHue
BEPOATHOCTEH, MATEMaTHYECKOE OXKHUIaHUE, TUCIIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4YallHOW BEJIMYMHBI, (PyHKINN
pacnpezeseHus U INIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOI0 ¥ HOPMAJIBHOTO PacIpeleIeHNIl; yMEHHUE
MCIIOJIb30BaTh CBOMCTBA N3YYECHHBIX PACIPECIICHUN IS
pelIeHns 3a/1a4; 3HAKOMCTBO C TIOHATUSMU: 3aKOH OOJIBIINX
Yrcesl, METO bl BBIOOPOYHBIX UCCIIEI0BAaHUM; yMEHUE
IPUBOJUTH PUMEPHI POSBICHUSI 3aKOHA OOJIBIINX YHCEN B
HPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSIX;

IIPy 14 ymeTh cBOOOAHO ONEPUPOBATH NOHATUAMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN
yIOJ1, IBYTPaHHBINA yTOJ, TPEXTPAHHBIN YIOJl,
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NepeCeKaroIINecs, apauieIbHbIE U CKPEIUBAOLIUECS
npsiMble, MAPAIIEIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSAMBIX U
IUIOCKOCTEM, yroJl Mex a1y NpSIMbIMH, YTOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YTOJI MEXKY MJIOCKOCTSIMU; YMEHUE
UCTIOJIb30BAaTh MPH PEIICHUH 33]a4 U3yUeHHbIC (PAKThI U
TEOpPEMBI IIJIAHUMETPUU; YMEHHUE OLIEHUBATh Pa3Mepbl
00BEKTOB B OKPY’KaIOIIEM MHpE; YMEHHE OIIEPHPOBAThH
MNOHSTHUSAMH: MHOTOI'PAaHHUK, CEUEHHUE MHOTOTPAHHHUKA,
NpaBUIBHBIM MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTh BpallleHus!, HUIUHAP, KOHYC, map, chepa,
pa3BepTKa NOBEPXHOCTU CEUEHHUsI KOHYCa U LIWINHIPA,
napasuleNIbHble OCH UJIM OCHOBAHHIO, CEYEHHE 11apa,
IUIOCKOCTB, Kacatomiasics cepbl, HWINHAPA, KOHYCa; YMEHHUE
CTPOUTH CEYECHUE MHOTOIPaHHUKA, U300paxaTh
MHOTOTPaHHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BPAIICHUS, UX
CEYEHHUs, B TOM YHCIIE C TIOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHATH CBOWCTBA TEOMETPUIECKUX (PUryp,
CaMOCTOSITENILHO (POPMYITUPOBATH ONPEACTECHUS N3yUyaeMbIX
¢Guryp, BEIABHraTh TUIIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpuueckux Guryp, 000CHOBBIBATH WM OMPOBEPTaTh
UX; YMEHHUE NMPOBOIUTH KIaCCUPHUKAIHIO (UTyp 1mo
pa3IMYHBIM NIPU3HAKAM, BHITIOIHITH HEOOXOIUMBbIE
JIOTIOJIHUTEIbHBIE TIOCTPOEHUS;

ITPy 15 ymeTbs CBOOOJIHO ONEPUPOBATH TOHATHUSIMU:
wiomaab Gurypsl, 00beM GUrypsl, BeTUUMHA YA,
paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, PACCTOSIHUE MEXKTY
HPSIMBIMU, PACCTOSIHUE MEXAY TUIOCKOCTSIMHU, IIJIOLIA/1b
cdepsl, IO s TOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCA,
MWIHHIPA, 00BeM Ky0a, IPSMOYTOJLHOTO IMapauie/IeIHIIe a,
MUPAMUJIBL, TPU3MBL, IWIMHPA, KOHYCA, IIapa; YMEHUE
HaXOJIUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (pUryp;

IIpy 16 ymets cBOOOIHO OMIEPUPOBATH TOHATUAMU:
JIBUKEHHE, TapAJUIEIbHBIA IEPEHOC, CHUMMETPHS Ha

12




IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MPEOOpazoBaHKe
mo100us1, To100HBIE (PUTYPBI; YMEHHE Paclio3HABATh PABHbBIC
¥ 10100HbIE (PUTYPBI, B TOM YHCIIE B IPUPOJE, HICKYCCTBE,
apXUTEKType; YMEHHUE UCII0Ib30BATh T€OMETPUUYECKHE
OTHOIIECHHUS, HAXOAUTh FEOMETPUUECKHUE BETUUYHUHBI(JUIMHA,
yroJl, IJI0uIab, 00beM) IIPU PELICHUH 33134 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEATbHOM KU3HH,

IIpy 17 ymeTb cBOOOAHO ONIEPUPOBATDH MTOHATHUSIMH:
IPSIMOYTOJIbHAs CUCTEMA KOOPJIMHAT, BEKTOP, KOOPAUHATHI
TOYKHU, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHUE BEKTOPA HA YMCIIO, Pa3JI0KEHNUE BEKTOPA I10
0a3ucy, CKaJsIpHOE IPOU3BEACHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJ MEKIY BEKTOpaMH; YMEHHUE
UCII0JIb30BaTh BEKTOPHBIM U KOOPAUHATHBIA METOA 1JIs
pelIeHns reOMeTPUUECKUX 3aad U 3a7a4 APYyTuxX y4eOHbIX
IPEIMETOB;

IIPy 18 ymeTh MO/I€TMPOBATh peaibHbIE CUTYAllMU Ha S3bIKE
MaTEeMaTHKH; COCTABIATh BBIPAXKEHUS, YPAaBHEHNS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
UCCIIEI0BaTh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BaHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH MOTyYSHHBIH
pe3yJbTaT; CTPOUTh MATEMaTHYECKUE MOJIEIH C TIOMOLIbIO
F€OMETPUUYECKUX MOHATUHN U BEJIMYHH, PEIIATh CBA3aHHBIE C
HUMM [IPAKTUYECKHE 33]JauH; COCTABIATh BEPOSITHOCTHYIO
MOJIeIb U UHTEPIIPETUPOBATH MOTYUYEHHBIN pe3ysbTar;
pelaTh NPUKIAJAHbIE 3aJa4l CPEACTBAMU MaTEMAaTHYECKOTO
aHaJIM3a B TOM YHCJE COLIMAIbHO-3KOHOMHUYECKOTO 1
(Gu3MUecKoro xapakrepa;

TPy 19 ymeTh BbIOMpaTh NOAXOASIINN METO ISl pELICHUS
3aJa4d; TOHUMaHKUEe 3HAaYMMOCTH MaTeMaTUKH B U3y4YEHUH
IPUPOJIHBIX U OOIIECTBEHHBIX ITPOLIECCOB U SBJICHUM;
YMEHHE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMATUKHU B
UCKYCCTBE, YMEHHE NPUBOJUTH IPUMEPHI MATEMATHUECKHUX
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OTKPBITUI PYCCKOW M MUPOBOM MaT€MAaTHYECKOW HAYKHU

OK 02. Ucnonw3oBathb
COBPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIN3a U
HUHTEPIIPETAIAN
uHhopmanuu u
nH(GOpPMallMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHCHHUSI 3371249
npodecCuoHaIbHON
JeATeTLHOCTH;

JIP 33 chopMUpOBaHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JMajore KyJabTyp, CHOCOOCTBYIONIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MUPE;

JIP 34 coBepiiieHCTBOBAHME SI3bIKOBOM M YMTATEIIbCKOM
KYJBTYPbI KaK CpPEJICTBA B3aUMOACIHCTBUS MEKIY
JIIOJIBMH U TTIO3HAHHS MUDA;

JIP 35 oco3HaHne IEHHOCTH HAYYHOU AESTEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATH MMPOCKTHYIO U
HCCIIEA0BATENIbCKYIO ACSATENbHOCTh MHAUBUAYAJIBHO U B
rpymre.

MP 21 BnaseTh HaBbIKAMU MOJTY4YEHUS HHPOPMAIIHH U3
HMCTOYHHKOB PA3HbIX TUIIOB, CAMOCTOSITEIHHO
OCYILIECTBIIATH MMOUCK, aHAJIU3, CHCTEMATHU3AIUIO U
WHTEPIPETAHI0 HHHOPMAITUU PA3TUIHBIX BUIOB U
dbopM mpencTaBiIeHUS;

MP 22 co3maBath TEKCTHI B pa3IUIHBIX (popmarTax ¢
y4eTOM Ha3zHaueHus HHGOpMAIIUU U 11eJIeBOM
ayJIMTOPUH, BEIOWpAst ONTUMAIBHYIO (popmy
MIPEACTABJICHUS U BU3YyaJIU3allNH;

MP 23 onieHMBaTh JOCTOBEPHOCTb, IETUTUMHOCTh
uH(pOpMaIIliH, €€ COOTBETCTBHE MPABOBLIM M MOPAILHO-
ATUYECKUM HOPMaM;

MP 24 ucnonb30BaTh Cpe/IcTBAa HHPOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUHN
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U OPTraHU3allMOHHBIX
3asa4 ¢ coOMroAcHIEeM TPeOOBAaHUI IPTOHOMHUKH,
TEXHHUKHU 0€3011aCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MIPABOBBIX U ATHYECKUX HOPM, HOPM WH(DOPMAITMOHHON
0€301acHOCTH;

MP 25 BnaseTh HaBbIKAMU PACIO3HABAHUSI M 3AIIUTHI

ITP6 05 ymeTh oneprpoBaTh MOHATUSAMHU: pallMOHATIbHAS
(byHKIMS, TOKa3aTeabHas GyHKIMS, CTeeHHas QyHKIIMS,
aorapudmuyeckas pyHKIUs, TPUTOHOMETPUYECKHE
byHKIMH, 00paTHbIE QYHKIUHU; YMETh CTPOUTH IpaUKu
U3yUYeHHBIX (DYHKIMH, UCTI0JIb30BaTh rpauKu Ipu U3yUYSCHUN
IPOLIECCOB U 3aBUCUMOCTEH, P PEIICHUHU 33]1a4 U3 IPYTUX
yueOHBIX IPEAMETOB U 3ajlay U3 pealibHON )KU3HU; BIPAXKaTh
(dopMysiaMu 3aBUCHMOCTH MEXAY BEIHMUNHAMU;

IIPy 07 ymeTb oniepupoBaTh NOHATUSAMMU: TOXKIECTBO,
TOKJIECTBEHHOE ITPeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CUCTEMA YPABHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh
ypaBHEHUI, HEPABEHCTB U CUCTEM, PAllMOHAJIbHBIE,
UppalOHaJIbHbIE, IIOKA3aTEIIbHbIE, CTCIICHHBIE,
Jorapumuyeckre, TPUroHOMETPUUYECKUE YpaBHEHMUS,
HEPABEHCTBA U CUCTEMBI; YMEHHE PELIaTh YPaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI C TIOMOIIIBIO PAa3IUMYHbBIX IPUEMOB;
pelaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapAMETPOM;
IPUMEHSATh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JUIs
pEILIEeHUsT MaTEMaTUYECKUX 3aa4 U 3a7a4 U3 pa3IMYHbIX
oOyacTell HayKu U peaJIbHOM JKU3HH;

ITPy 16 ymeTb cCBOOOHO OTIEPUPOBATH MTOHATUSIMH:
JBUKEHME, TapaJUIeIIbHBIA IEPEHOC, CHUMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, MPeoOpazoBaHue
1010011, oJ00HBIE (PUTYPBI; YMEHUE PACTIO3HABATH PaBHBIE
U 110/100HbIE (PUTYPBI, B TOM YHCIIE B IPUPOJE, UICKYCCTBE,
apXUTEKType; YMEHHUE UCIIOIb30BaTh T€OMETPUUECKUE
OTHOILIECHMS, HAXOIUTh FT€OMETPUUECKHUE BEINIMHBI(JUINHA,
yTOJI, TUIOIIA/1b, 00BEM) MIPH PEIICHUHU 33]1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEalbHOM KU3HH;
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uHpopManuu, UHHOPMAIIMOHHOK 0€30IacHOCTH

OK 03. IlitanupoBats u
pealin30BbIBaTh
COOCTBEHHOE
podeCCuOHAIIBHOE U
JUYHOCTHOE Pa3BUTHE,
PeINPUHUMATEIBCKY IO
JIeSITCIIBHOCTh B
npodeccuoHabHOU chepe,
HCIIOJIb30BaTh 3HAHUS T10
(MHAHCOBOM I'PaMOTHOCTH
B PA3JIMYHBIX )KH3HCHHBIX
CUTYalIUsX;

JIP 12 chopMHupOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS,
ATUYECKOI0 IIOBENICHUS;

JIP 13 criocoOHOCTh OLIEHUBATh CUTYALUI0 U
IIPUHUMATH OCO3HAHUE PELLEHUS, OPUEHTUPYSICh Ha
MOpajIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

JIP 14 oco3HaHMe IMYHOTIO BKJIa/a B IOCTPOECHUE
yCTOMYMBOTO OyAyIIEro;

JIP 15 O0TBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIAIM
U (UJIM) IpYTUM YiI€HaM CEMbH, CO3/IaHUIO CEMbU Ha
OCHOBE OCO3HAHHOT'O IPUHATHS LICHHOCTEW CEMEMHOU
’KU3HU B COOTBETCTBHHU C TPaauLUsIMU HapoaoB Poccuu;
MP 36 camOCTOSTENBHO OCYILIECTBIIST
MO3HABATENIbHYIO JAESITEbHOCTD, BBISBIISITH IPOOJIEMBI,
CTaBUTH U (pOpMyIIUpOBaTH COOCTBEHHBIE 3a/1a4H B
00pa3oBaTeNIbHOM 1eATENbHOCTH U KU3HEHHBIX
CUTYalMSIX;

MP 37 caMOCTOSTENBHO COCTABIISTh IJIaH PELICHUS
MPOOJIEMBI C YY€TOM HUMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEICTABICHHIA;

MP 42 naBaThb OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTUBHI B 1€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE
PE3yIBTATOB LIEJISIM

MP 43 BnajsieTs HaBBIKAaMU TIO3HABATEIHLHOU PEIICKCHH
KaK OCO3HAHUs COBEPIIAEMBIX JCHCTBUI U
MBICJIUTENBHBIX MIPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHHUI; UCTIOTB30BATh MpUEMbI pedICKCUU IS
OLICHKHU CUTYyAal[1H, BIOOpA BEPHOTO PEIICHMUS;

MP 44 ymeTh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PELIECHUS 110 UX CHUKECHHUIO;

JIP 38 chopmMupoBaHHOCTH BHYTPEHHEN MOTHBALINY,
BKJIIOUAIOLIUI CTPEMJIEHHE K JOCTHKEHUIO 1IeJIU U

IIP6 03 yMeTh oniepupoBaTh NOHATUSIMU: PALIHOHAJIBHBIE,
MppalMOHAJIbHbIE, I0KA3aTEIbHbIE, CTEIICHHBIE,
aorapupMuyeckue, TPUroHOMETPUYECKUE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

ITP6 10 ymeTh onepupoBaTh MOHATUAMH: MHOTOTPAHHUK,
CEYEHHEe MHOTOTPaHHKKA, KyO0, Mapaienenumne, Ipu3ma,
nupamuza, Gurypa v moBepXHOCTh BPAIICHUS, IIUITUHID,
KOHYC, 1map, chepa, ceueHust puUrypsl BpalieHus, MiI0CKOCTb,
Kacaromasicsi cepbl, HUINHAPA, KOHYCAa, III0Iab
MOBEPXHOCTU MUPaMU/Ibl, IPU3MbI, KOHYCA, LIMJIMH]PA,
riomazas chepsl, 00beM Ky0a, mpsSIMOYTOJIBHOTO
napajiejaenunesa, NMpaMuibl, IPU3Mbl, HUIUHIPA, KOHYCA,
miapa; yMeHue u300paxkaTb MHOTOIPAaHHUKHU U TIOBEPXHOCTH
BpalIeHUs], UX CEYEHUS OT PYKH, C TOMOILIbIO YEPTEHKHBIX
WHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB; YMEHHE
pacno3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh PAaBUIbHBIE MHOTOTPAaHHUKHY;

ITPG 13 ymeTh oniepupoBaTh MOHATUSAMH: MPSIMOYTOIbHAS
CUCTEMa KOOPJIMHAT, KOOPIMHATHI TOUKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEJICHUE, YTOJ
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEJCHIE BEKTOPA
Ha YKCJIO0; HAXOIUTh C MOMOUIBIO U3YUYEHHBIX (hOpMYIT
KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS
TOYKaMU;
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yCHexy, ONTUMHU3M, HHULIUAaTUBHOCTb, YMEHHE
JIEHICTBOBATH, HCXO/ U3 CBOMX BO3MOKHOCTEIH;
JIP 39 chopMHUPOBAHHOCTH IMITATUH, BKIIOYAIOICH
CIOCOOHOCTh MOHUMATh SMOLIMOHATILHOE COCTOSTHUE
JPYT'UX, YYUTBIBATh €0 IPU OCYIIECTBIECHUN
KOMMYHUKAIMH, CIIOCOOHOCTb K COUYBCTBUIO U
COIIEPEKUBAHMUIO;
JIP 40 chopMHpPOBaHHOCTH COITMAIBHBIX HABBIKOB,
BKJIIOUYAIOILIUX CIIOCOOHOCThH BBICTPAUBATh OTHOILIEHUS C
JPYTUMHU JIIOAbMHU, 3200TUTCS, IPOSBIIATH UHTEPEC U
pa3pemaTth KOHQIUKTHI
OK 04. O¢ddexruBHO MP 09 Bnasets HaBbIKaMU yueOHO-HccaenoBarenbckoi | ITPO 8 ymeTs onepupoBaTh NOHATUSAMU: CIy4YalHBINA OIBIT U
B3aUMOJICVCTBOBATh U IIPOEKTHOM M COLUAIILHOM JESITEIBHOCTH; cily4aifHOe cOObITHE, BEPOSITHOCTD CIIy4allHOTO COOBITHUS;
paloTaTh B KOJUIEKTUBE U MP 30 noHMMaTh U UCNOJIB30BATh IPEUMYILIECTBA YMEHHE BBIYMCIIATH BEPOATHOCTD C UCIIOIb30BAHUEM
KOMaH/Ie; KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI; rpaduuecKux METOAOB; IPUMEHITH POPMYJIbI CIOKEHUS U
MP 32 npuHMMaTh LENU COBMECTHOMN AESITEIBHOCTH, YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U
OpraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 1O €€ (dbopMyIIbI IPU pELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTU
JIOCTHKEHUIO: COCTABIIATH TUIAH AEUCTBUH, peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU
pacnpenenaTb pojau ¢ y4eTOM MHEHUH y4YaCTHUKOB, BEJIMYMHAMU; YMEHHUE TPUBOIUTH PUMEPHI TOSIBICHUS
00Cy>aTh pe3yJbTaThl COBMECTHOH paboThl; 3aKOHa OOJIBIINX YKMCEN B IPUPOJHBIX U OOIIECTBEHHBIX
MP 07 xoopAMHUPOBATH U BBIIIOJIHATE padOTy B SIBJICHUSIX;
YCIIOBUSIX PEalbHOTIO, BUPTYaJIBHOTO U ITPy 06 ymeTs cBOOOAHO ONEPUPOBATH MOHATUAMU: CTENICHb
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS; C LIEJIBIM [T0Ka3aTeeM, KOPEHb HaTypaJIbHOW CTEIIEHH,
MP 35 ocymiecTBIATh NO3UTUBHOE CTPATErMYECKOE CTENEHb C PALIMOHAIBHBIM I10KA3aTENIEM, CTETIEHD C
MIOBE/ICHNE B PA3JIMYHBIX CUTYALUSX, IPOSBISATh JEHCTBUTENBHBIM [T0OKA3aTeJIeM, JOrapu(pM yucia, CUHHYC,
TBOPYECTBO U BOOOpaXeHUE, ObITh MHUIIUATUBHBIM KOCHHYC Y TAHT'€HC MPOM3BOJIBHOTO YHCIIA;
MP 45 npuHUMaTh MOTHUBBI U APIYMEHTBI JPYTHX IIPy 08 ymeTs CBOOOTHO OTIEPUPOBATH MOHATHIMU: TPapUK
JIOJEH NpYU aHANIN3€ PE3yJIbTaTOB EATEIbHOCTH; ¢GyHKuMHU, oOpaTHas GYHKINS, KOMIIO3ULMS (QYHKIHH,
MP 48 mnpu3HaBaTh CBOE MPABO U MPABO JAPYTUX JIOAEH | JTMHEHHas QyHKIMS, KBaJpaTHIHas QYHKINS, CTCIICHHAS
Ha OIINOKWY; (GYHKLUSA C LIebIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
MP 49 pa3BuBaTh CHOCOOHOCTH TOHUMATh MHP C ¢yHKIMH, 0OpaTHBIE TPUTOHOMETPHYECKHE (DYHKITHH,
MO3ULUH IPYrOro YeJIOBEKa noKasaresbHas U Jorapupmudeckas GyHKINUN; YMEHHUE
CTpouTh Tpaduka PyHKINA, BBIIOIHATH MPEOOpa3OBaAHHS
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rpaduKoB PyHKIUH; yMEHHE UCIIOIB30BATh I'paduKu
GyHKIMHA 1715 U3Y9YSHHS TPOIIECCOB U 3aBUCUMOCTEH MpH
peIIeHNH 331249 U3 APYTUX Y4eOHBIX MPEIMETOB U U3
peanbHOMN )KU3HHU; BbIpaXkaTh (GOpMyJIaMu 3aBUCUMOCTH
MEXJly BEJIMYMHAMU; CBOOOIHO ONIEPUPOBATH TOHATHSIMHU:
YEeTHOCTh (YHKIINH, IEPUOAUYHOCTD (PYHKIUH,
OTPaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTh (DYHKIIUH,
9KCTpeMyM (YHKIMH, HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUEe
(GYHKINU Ha IPOMEKYTKE; YMETh IPOBOJAUTH UCCIIETIOBAHHE
(YHKLINHU; yMETh UCIOJIb30BATh CBOMCTBA U I'pa KU
(byHKUIMYU 1715 peleHus ypaBHEHH, HEpaBEHCTB U 33/1a4 C
napameTpamu; n300pakaTh Ha KOOPAMHATHOM MJI0CKOCTH
MHO>KECTBA PELICHUN YPAaBHEHUN, HEPABEHCTB U UX CUCTEM;

OK 05. Ocy1iecTBisTh
YCTHYIO ¥ TUCEMEHHYIO
KOMMYHHUKAIMIO Ha
TOCYJIapCTBEHHOM SI3BIKE
Poccwuiickoit @eneparuu ¢
y4eTOM 0COOEHHOCTEN
COITMAILHOTO B
KYJBTYPHOT'O KOHTEKCTA;

JIP 16 >crernyeckoe OTHOLIEHHE K MUPY, BKJIIOUas
ACTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA,
CropTa, TpyJa U OOIIECTBEHHBIX OTHOLICHU;

JIP 17 ciocoGHOCTh BOCTIpUHUMATH Pa3IUYHbIE BUJIbI
UCKYCCTBa, TPAJAULIUU U TBOPUYECTBO CBOETO U APYTHUX
HapoJIOB, OIYIIAaTh YMOLIMOHAILHOE BO3/IEHCTBHE
UCKYCCTBa;

JIP 18 y0exaeHHOCTh B 3HAYUMOCTH JJIs1 TUYHOCTH U
o011ecTBa OTEUECTBEHHOTO U MUPOBOT'O MCKYCCTBa,
ATHUYECKUX KYJIbTYPHBIX TPAAULUI U HAPOJHOTO
TBOPYECTBA;

JIP 19 roTOBHOCTBH K CAMOBBIPA)XEHUIO B PA3HBIX BUJAX
HCKYCCTBA, CTPEMJICHUE TIPOSIBIIATH Ka4eCTBA
TBOPYECKOMN JTMYHOCTH;

MP 26 ocymiecTBiIsTh KOMMYHHUKAIIMH BO Bcex cepax
KU3HU;

MP 27 pacniozHaBath HeBepOaIbHbIE CPEICTBA
0OLIeHMs], TOHUMATh 3HAYE€HNE COLIMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTyallui U
CMSIT4yaTh KOH(JIUKTBHI;

IIPy 12 ymeTh onepupoBaTh NOHATUAMHU: CPENHEE
apudmeTnyeckoe, MeIuaHa, HanOoJbIlIee U HauMEeHbIlIee
3HAUEHUs, pa3Max, IUCIEPCHs], CTAHIAPTHOE OTKIIOHEHHE
YHCIIOBOTO Ha0Opa; yMETh U3BJIEKATh, UHTEPIIPETUPOBATD
uH(bOpMaIIMIO, TPEICTABICHHYIO B TAOIUIaX, Ha
IrarpaMmax, rpadukax, OTpakarIryro CBOMCTBA pealbHbIX
MPOIIECCOB U SBIICHUII; MPEACTABIATH HHGOPMAIIUIO C
MIOMOIIIBIO TaOJIHII ¥ TUarpaMm; UCCIIET0BATh
CTaTHCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM4ecKUX METOJIOB U DJICKTPOHHBIX CPECTB;

I1P6 09 ymeTh oniepupoBaTh NOHATUSMU: TOUYKA, IpAMasi,
IUIOCKOCTb, IPOCTPAHCTBO, IBYIPAaHHBIN yToJI,
CKpEIIMBAIOIINECS PSIMbIE, MAPAIIEIbHOCTD U
NEPIIEHUKYJISIPHOCTD MPSIMBIX U MJIOCKOCTEH, YIOi MEXKIY
PSIMBIMH, YTOJI MEXKIY MPSIMON U TUIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IIIOCKOCTH,
paccTOsSHUE MEXKIY MPSMBIMU, PACCTOSTHHE MEXKIY
IUIOCKOCTSIMHU; YMETh UCIOJIb30BaTh MPU PEIIEHUH 3a4a4
U3y4EHHbIE (PAKThI U TEOPEMBI TUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;
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MP 29 pa3BepHyTO U JOTMYHO U3J1araTh CBOIO TOUKY
3pEHHUS C MCII0JIb30BAaHUEM SI3BIKOBBIX CPECTB

OK 06. [IposBisATh
IPaKJaHCKO-
MaTPUOTUYECKYIO MO3ULIUIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJICHHUE Ha
OCHOBE TPaJIULIUOHHBIX
00111eYeT0BEUYECKUX
LIGHHOCTEH, B TOM YHCIIC C
Y4ETOM TrapMOHU3AIUU
MEKHAlUOHAIbHBIX U
MEKPEITUTUO3HBIX
OTHOIIICHU, MPUMEHSITh
CTaHIapThI
AHTUKOPPYILIMOHHOTO
MOBEJICHUS;

JIP 02 oco3HaHMe CBOMX KOHCTUTYLIMOHHBIX IIPaB U
00513aHHOCTEH, yBa)K€HHE 3aKOHA U IIPABOMOPSIKA;
JIP 03 npuHsTHE TPaJUIMOHHBIX HAIMOHAIBHBIX
00111eYesI0BeYeCKUX T'YMaHUCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

JIP 04 roTOBHOCTH IPOTUBOCTOATH UIE€O0JIOTHH
IKCTpPEMH3Ma, HallMOHAJIM3Ma, KceHopoOuH,
JUCKPUMHUHALIMY 110 COLUAJIBHBIM, PEITMTUO3HBIM,
pPacoBbIM, HALIMOHAIBHBIM PU3HAKAM;

JIP 05 roToOBHOCTH BECTH COBMECTHYIO I€ATEIBHOCTD B
MHTEpecax rpakJaHCKOro o0IecTBa, y4acTBOBATh B
caMOyIIpaBJIeHHH B 00111€00pa30BaTeIbHOM
OpraHu3aIiy U JETCKO-IOHOIIECKUX OpraHU3aIHsiX;
JIP 06 ymeHue B3auMOJIEHCTBOBATh C COI[UATIbHBIMU
MHCTPYMEHTAMH B COOTBETCTBUU C UX (QYHKIUSAMU U
Ha3HA4YCHHEM;

JIP 07 roTOBHOCTH K T'YMaHHUTapHON M BOJIOHTEPCKOM
JIeATEIIbHOCTH;

JIP 08 chopMHpOBaHHOCTH POCCUIMCKON TpakTaHCKOM
HUJEHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS K CBOEMY
Hapo/y, YyBCTBAa OTBETCTBEHHOCTH nepea Poaunou,
TOpJIOCTHU 3a CBOM Kpail, CBOIO POJMHY, CBOM SA3bIK U
KyJbTYpY, IPOILJIOE U HACTOALIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

JIP 09 11eHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY U MPUPOTHOMY HACJIEIUIO,
naMsATHUKaM, TpaJulusaM Hapo1oB Poccun,
JIOCTH>KeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE
TEXHOJIOTHUSIX U TPYJE;

JIP 10 uzeiinas yoeXIeHHOCTh, TOTOBHOCTb K
CJIY>KEHHIO U 3allUTE OTEYECTBA, OTBETCTBEHHOCTH 3a

ITP6 12 ymMeTh onepupoBaTh MOHATUAMMU: IPAMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPAMHATBI TOUKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEICHUE, YTOJI
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEJECHUE BEKTOpA
Ha YKCJI0; HAXOAUTh C MOMOUIbIO U3YUYEHHBIX (hOpMYII
KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs
TOYKAMH;

I1P6 14 ymeTs BBIOMpATh MOAXOIAIINI U3YUEHHBIH METOA
JUISL pEIICHUs 3a]JauM, Pacllo3HaBaTh MaTeMaTHuecKue (haKThl
U MaTeMaTU4YeCKHe MOJIENIU B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHUE IPUBOJAUTH IPUMEPHI
MAaTEMaTHUYECKUX OTKPBITUA POCCUNCKON U MUPOBOU
MaTeMaTH4eCKON HAYKH;

ITP6 08 ymeTh onepupoBaTh NOHATUAMMU: CIyYalHBIN OIBIT U
CiIy4aifHOE COOBITHE, BEPOSATHOCTh CITy4YalHOTO COOBITHS;
YMETb BBIYHCIIATE BEPOATHOCTD C UCIIOIb30BAHUEM
rpadM4ecKUX METOJI0B; TPUMEHSITH (POPMYIIBI CIIOKEHUS U
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHbIE (DAKThI U
(opMyIIBI TP pEIICHUH 33]a4; OLIEHUBATh BEPOSTHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU
BEJIMYMHAMU; YMEHHUE TPUBOIUTH PUMEPHI TOSIBIICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSAX;
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€ro cyas0y;

MP 09 onajieHre HaBbIKAMHU Y4eOHO-
HCCIIEI0OBATENBCKOM, POEKTHON U COLMAJIbHON
JIeATEIbHOCTH

OK 07. ConelicTBoBaTh
COXPaHEHMIO OKPY>KatoLIeH
Cpesl,
pecypcocOepexeHuto,
[IPUMEHSTH 3HaHUS 00
U3MEHEHUHU KJIMMaTa,
IIPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA,

3¢ pexTHBHO NEHCTBOBATH B
4pe3BbIYAHBIX CUTYaIHSIX;

JIP 30 He npuHUMATh IEUCTBUS, IPUHOCAILEE BPEL
OKpYXKaroIleH Cpee;

JIP 31 ymeTh porHo3upoBaTh HEOIArONpUsTHbIE
HKOJIOTUYECKUE MOCIEACTBUS PEANPUHUMAEMbBIX
JIECTBHM, IPEAOTBPAILATh UX;

JIP 32 paciiupuTh OMbIT ACSITEIBHOCTU SKOJIOTUYECKON
HaIpaBJICHHOCTH;

MP 05 pa3pabaTbIBaTh IUIaH peLIeHUs IPOOIEMBI ¢
YYETOM aHaJIM3a UMEIOITUXCSI MAaTEPUATIBHBIX U
HEMAaTepHUaJIbHBIX PECYPCOB;

MP 17 ocymiecTBISTh LEJIEHANPABICHHBIN TOUCK
MepeHoca CpeACTB U CIIOCOOOB IEHCTBUS B
po)eCCHOHANIBHYIO CpPEy;

MP 18 ymMeTh NEepeHOCUTDb 3HAHUS B NTO3HABATEIIBHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HEACATEIHHOCTH,

MP 34 npennaraTb HOBbIE€ POEKTHI, OLICHUBATH UICH
MO3UIIMA HOBU3HBI, OPUTUHAILHOCTH;

MP 38 naBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTHUBHI B JIESTEIHLHOCTD, OIIEHUBATH COOTBETCTBHE
PE3yIBTATOB LIEJISIM

I1P6 04 ymeTh oniepupoBaTh NOHATUAMU: (PYHKILINSA,
HenpepbIBHAsA (QYHKIMS, IPOU3BOIHAS, IEPBOOOpa3Hasl,
OTIpe/IeNIEHHBIA HHTETPal; yMETh HAXOIUTh POU3BOIHbBIE
3JIEMEHTAPHBIX (DYHKIIHMIA, UCTIONIB3YS CIIPaBOYHbIE
MaTepuabl; UCCIEN0BATh B IPOCTEHIINX CIIydasiX QyHKIUU
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJIbILIEE U HAMEHBIIIEE
3HaueHue QPYHKIHI; CTPOUTh rpa) KK MHOTOUJIEHOB C
UCIIOJIb30BaHUEM allapaTa MaTeMaTHUYECKOTO aHAIIN3A;
IPUMEHATDH IPOU3BOJHYIO NPU PELICHUH 3a/1a4 HA JIBUKECHHUE;
pelaTh NpaKTUKO-OPUEHTHUPOBAHHBIE 33/]au Ha
HauOoJblllee U HAaMEHbIlIee 3HAUeHUSI, HA HaX0XKJIEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymeTs onepupoBaTh NOHATUSAMU: TBUKECHHE B
IPOCTPAHCTBE, 0100HBIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOILLIEHHUE IIJIOIIAeH TOBEPXHOCTEN U
00beMOB MOJOOHBIX (PUTYD MPH PEIICHUH 3a]1aY;

IIP6 12 ymeTh BBIUUCIATH TEOMETPUUECKUE BEITUUNHBI
(11MHa, yrou, miomaab, 00beM, oA b HOBEPXHOCTH),
UCTIOJIb30BaTh U3y4YEeHHBIE ()OPMYJIIBI M METOIBI;

IIK 1.2. BEmomaHATE
pa3paboTKy U BbIAYY
3aJaHuN JUIS
pacTeHHEeBOIUECKUX Opuras

JIP 24 rOTOBHOCTH K TPY/ly, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYAOTI00HE;

JIP 25 roroBHOCTH K aKTUBHOH AESATEILHOCTHU
TEXHOJIOTUYECKOHN U COLIMAIbHON HaMpPaBICHHOCTH,
CITOCOOHOCTH MHUITUUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO A€ TEIbHOCTD;
MP 01 camocTtosTensHO GOPMYITUPOBATH U
aKTyaJIu3UPOBATh MPOOJIEMY, paCCMATPUBATh €€
BCECTOPOHHE;

IIP6 1 ymeTs onepupoBaTh NOHATUAMU: ONIPEIETICHUE,
aKcuoma, TeopeMa, ClIEACTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE (POPMYITUPOBKH; YMEHUE
dbopMyIupoBaTh 0OPATHOE U IMIPOTHBOIMOI0KHOE
YTBEPKACHHUE, TPUBOJUTH PUMEPHI M KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ] MATEMAaTUYECKOW NHAYKIIMH;
MPOBOAMTH JJOKA3aTENIbHbIE PACCYKICHHUS IPU PELICHUH
3a/1a4, OLIEHUBATh JIOTUYECKYIO MPABUIBLHOCTD PACCY KICHUM;
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MP 03 onpenensTs 1esu AeITeTbHOCTH, 3a1aBaTh
napaMeTpbl U KPUTEPUU UX TOCTUKECHUS;

MP 04 BbIABIATH 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B
paccMaTpUBaeMbIX SBICHUSIX;

IIPy 4 ymeTs cBOOOIHO ONIEPUPOBATH OHATHSIMMU:
COYeTaHue, NepecTaHOBKA, YUCIIO COUYETaHUMH, YUCIIO
nepecTaHoBOK; OMHOM HbroTOHA; yMEHNE IPUMEHSTh

KOM6I/IHaTOpHHe Q)aKTBI H paCCYXACHUS U pCIICHUA 3a1a4;

ITIK 1.7. OcyumecTBisTh
MOJArOTOBKY MH(OpMaLun
JUISL COCTABJICHMS
MEPBUYHON OTUETHOCTH

JIP 03 onpenensats 1enu AeSITeNbHOCTH, 3aJaBaTh
apaMeTpbl U KPUTEPUU UX JOCTHIKECHHUS;

JIP 05 pa3paGaTbIBaTh IJIaH peLIeHUs: TPOOIEeMbI ¢
Y4ETOM aHaJIM3a UMEIOUINXCS MaTepUaIbHbIX U
HEMaTEpUaJIbHBIX PECYPCOB;

JIP 07 xoopAMHUPOBATH U BBINOIHATH pabOTy B
YCIIOBUSIX PEalbHOIO, BUPTYaJILHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJIEHCTBUS;

MP 42 naBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh
KOPPEKTUBHI B I€ITEIbHOCTD, OLIEHUBATh COOTBETCTBUE
pE3YJIBTATOB LIEIISIM.

IIP6 7 ymenue onepupoBaTh NOHATUSIMU: CPEIHEE
apudmeTnyeckoe, MeIuaHa, HauOoJbIIee U HaUMEHbIlIee

3Ha4YeHHUs1, pa3Max, AUCIEPCHUsi, CTaHAaPTHOE OTKIIOHEHUE
YHCIIOBOTr0 HA0Opa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATD

uHdOopMaIIo, MPEACTABICHHYIO B TaOJIMIIAX, Ha

auarpaMmmax, rpadukax, OTpa)karonyro CBOMCTBA peaTbHBIX

MPOIIECCOB U SBICHUI; MPEACTABIATH HHGOPMAIUIO C
MOMOIIIBIO TaOJIUII U JUArpaMM; HCCIIEIOBATh
CTaTUCTUYECKUE JAHHBIE, B TOM YUCJIE C IPUMEHEHUEM
rpauIeCKUX METOJIOB U JIIEKTPOHHBIX CPEJICTB.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIMHBI

2.1. O0bem yueOHOM AUCHHUIIMHBI H BUABI Y4eOHOH padoThl

Bup yueOHoM padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI AUCHHUILTHHBI

304

B T.Y.

OcHoBHOE coJepkaHue 262
BT. 4.

TEOpPETUIECKOe 00yUCHHE 123
IIPAKTUYECKUE 3aHATUS 115
KOHTPOJIbHBIE pabOThI 24
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/IeP:KAHUE 30
(copepskaHMe NPUKJIATHOTO MOIYJIsI)

TEOpPETUYECKOe 00yUeHHE 3
MIPAKTUYECKUE 3aHATHUS 27
IIpome:xxyTouHasi arTecTanus (IK3aMeH) 12
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2.2. TemaTuyeckuii IJIaH M coiep:KaHNe Y4eOHOM TUCHMIIMHBI «MaTeMmaTuka

HaumenoBanue Copaeprxanue yueOHOro MaTepuaJia (OCHOBHOe M TPO(eCCHOHAILHO-OPHEeHTHPOBaHHOe), | O0bem | DopMupyemMble
pa3aesioB M TeM JIadopaTopHbIe M NPAKTHYECKHE PA00ThI, CAMOCTOATEIbHAS padoTa 00y4arIMXCH, 4YacoB | KOMIIETEHUHMH
HHIMBHUAYAJIbHBIH MPOEKT
1 3 4
Paspean 1. 14 OK 01,
IloBTOpPEHHUE Kypca OK 02,
MaTeMaTHKH OCHOBHOM OK 03,
IIKOJIBI OK 04,
Tema 1.1 Cogepxanue yueOHOTro MaTepuasia OK 05,
Llenp u 3aga4n Ba3oBble 3HaHKSA U YMEHHUS [10 MATEMATHKE B IIPO(GECCHOHAIBHON U B IOBCEIHEBHOM OK 06,
MaTeMaTHKU IIpU JESITEIIbHOCTH. OK 07
OCBOCHHUU Jlekuus 1
CIIELIMAJIbHOCTHU [IK 1.2
Tema 1.2 Cojepskanne yu4eOHOTO MaTepHaa IK 1.7
Yucna ¥ BBIYUCIICHUS. JleiicTBuS HAJ MONOXKUTEIBHBIMU U OTPULIATEIBHBIMH YU CIIaMH, OOBIKHOBEHHBIMH U
Boipaxkenus u JECSITUUHBIMU JIpo0siMu. JIeHCTBUS cO cTeneHsIMH, POPMYJIbl COKPALIEHHOIO YMHOXKEHHUSI.
npeoOpa3oBaHus Jlexkuus 1
IIpakTH4yeckoe 3aHsiTHE 1
Tema 1.3. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (colep:KaHNe MPHUKJIAJTHOT0 MOAYJIsI)
I'eomerpus Ha Bunel miuockux ¢uryp u ux miomazs. [IpakTuko-opueHTHpOBaHHbBIE 33]]a41 B Kypce
IJIOCKOCTH T€OMETPHUH Ha INIOCKOCTH
Jleknus 1
Tema 1.4 Conepkanne yaeOHOro MaTepuaa
[IpouenTHbIE [TpocTble MPOLEHTHI, pa3Hble cIIOcOObI X BbIUMCIeHUs. ClI0KHBIE POLIEHTHI
BBIYHCIICHUS Jlexuus 1
IIpakTHYeckoe 3aHsATHE 1
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEpPKaAHMeE (COIePsKAHUE MPUKJIATHOTO MOTYJIs)
W cnionp30BaHne MPOIIEHTOB B MPO(}ECCHOHATBHBIX 3a4a9ax
IpakTHYecKoe 3aHsTHE 2
Tema 1.5 Conepkanue yaeOHOro MaTepuaa
YpaBHeHus U JluneliHble, KBaIpaTHBIC, IPOOHO-JIMHEHHbIE YpaBHEHHSI U HEPAaBEHCTBA
HEPABEHCTBA Jlexuus 1
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IIpakTH4yeckoe 3aHsATHE 2
Tema 1.6 CopepxaHnue yueOHOTO MaTepualia
CucreMbl ypaBHEHHI 1 Croco0bI perieHus: CUCTEM JIMHEHHBIX YpaBHEHHUH. CUCTEMbI HEIMHEHHBIX YPAaBHCHHM.
HEPaBEHCTB Cucrembl HEpaBEHCTB
Jlexnus 1
Tema 1.7 Copnepkanne yueOHOro MaTepuasa
BxoaHoit KOHTpOJIb Boruncnenus u nmpeoOpa3oBaHus. Y paBHEHHs U HepaBeHCTBA. ['eoMeTpusi Ha MIIOCKOCTH
KouTtpoabHas pa6ora 2
Paznen 2. 26 OK 01,
CTenenu U KOPHM. OK 02,
Crenennas pyHkuus OK 03,
Tema 2.1 Cojnepkanue yueOHOro MaTepuasa OK 04,
Crenennas QyHkuus, ee | [ousirue KOPHsI N-OM CTEIEHU U3 IEUCTBUTEIBHOrO yucia. OyHkuuu y = VX ux cBoiicTsa u OK 05,
CBOICTBA rpaduku. CBoWCTBA KOPHSI N-O CTENEHH OK 07
Jlexus 2
IIpakTH4Yeckoe 3aHsATHE 2 [IK 1.2
Tema 2.2 CojeprkaHue y4eOHOro MaTepuasa IK 1.7
[Ipeo6paszoBanue [TpeoOpa3oBaHre UppaIMOHAIbHBIX BhIPAXKEHUN
BBIpXXEHUI C KOPHIMHU | Jlekuus 1
N-0if CTETICHN IpakTHYecKoe 3aHsATHE 4
Tewma 2.3 Copepxanue yueOHOTO MaTepualia
CBoiicTBa CTENEHU C [TonsiTve cTeneHu ¢ JOOBIM PAlIMOHAIBHBIM MOKa3aTeneM. CTeneHHble GYHKINH, UX
palOHAIBHBIM U CBOIiCcTBa U rpaduku
JIEUCTBUTEIBbHBIM Jlexknus 1
IMOKa3aTe/IsIMU IlpakTH4Yeckoe 3aHATHE 4
Tema 2.4 CopepxaHnue yueOHOTO MaTepuaia
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTB ypaBHEHUH U HepaBeHCTB. Onpeaenennst. OCHOBHBIE TEOPEMBbI
ypaBHEHUH U PaBHOCUJIBHBIX MEPEX0/IaX B YPABHEHUSIX U HepaBeHCTBaX. OOIIMEe METO/IbI pelleHUs
HepaBeHcTB. OOmue YpaBHEHUI: TIEPEXO0JI OT PABEHCTBA (PYHKIIMI K PAaBEHCTBY apr'yMEHTOB ISl MOHOTOHHBIX
METOABI PELIEHUS (GYHKIUI, METOJT Pa3JIOKCHHSI HA MHOKUTEIIH, METO]T BBEJICHHSI HOBOU IIEpEMEHHOM,
GbYHKIIMOHATBHO-TpadUueCKUil METOT
Jlekuus 2

Tema 2.5

Copepxanue yueOHOTro MaTepuasia

23




Pemenue

PaBHOCWIBHOCTB HPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. METObl UX PELICHHUS.

MppalMOHATBHBIX Pemennie nppallioOHAJIbHBIX YPAaBHEHUHN 1 HEPABEHCTB
YPaBHEHUH U Jlekuus 2
HEPaBEHCTB IIpakTHYecKkoe 3aHATHE 4
Tewma 2.6 CopepxaHue yueOHOTO MaTepuaia
Crenenu v KOpHH. Omnpenenenue creneHHoN GyHKIUU. Mcnoap30BaHKe ee CBOMCTB NPHU PEIICHUH YPaBHEHUH U
Crenennast GyHKIHS HEPaBEHCTB
IIpakTHYeckoe 3aHATHE 2
KonTposabHas pabora 2
Pasznea 3. 18 OK 01,
IlokasaTenbHast OK 02,
GyHKuHsA OK 03,
Tema 3.1 Cogepxanue yueOHOTro MaTepuasia OK 04,
[TokazarenbHas CrereHb ¢ POU3BOJIBHBIM JEHCTBUTEILHBIM MTOKa3areneM. OmpeieieHre oKa3aTeIbHOM OK 05,
¢yHK1Us, ee CBOMCTBA ¢byHKLMH, ee CBOWCTBA U IrpauK. 3HAKOMCTBO C IPUMEHEHUEM [10Ka3aTeIbHON (QYHKLUH. OK 07
Penienue nokasareiabHbIX YpaBHEHHH (PyHKIMOHAIbHO-TPaQUUECKUM METOJI0M
Jlexuus 2 IK 1.2
Tema 3.2 CojnepkaHue yueOHOro MaTepuasa IIK 1.7
Pewenne Pewenne nokasarenbHbpIX ypaBHEHUN METOIOM YPaBHUBAHUS [10KA3aTENEH, METOOM
MOKa3aTeIbHBIX BBEJICHUSI HOBOM IepeMeHHOM, QyHKINOHATIbHO-TpaguueckuM MeToioM. Perienue
ypaBHEHUI U [10KAa3aTeNIbHbIX HEPABEHCTB
HEPaBEHCTB Jlexus 4
IIpakTHYeckoe 3aHsATHE 4
Tewma 3.3 CogepxaHnue yueOHOTo MaTepualia
Cucremsl PemeHne cucreM NokasaTenbHbIX YPaBHEHUI
MOKa3aTeNbHBIX Jlexknus 2
ypaBHEHUI TpakTHYecKoe 3aHsATHE 2
Tewma 3.4 CopepxaHnue yueOHOTO MaTepuaia
Pemrenue 3amau. Pemienne nokazaTenbHbBIX ypaBHEHUN METO/IOM ypaBHUBAHUS MMOKA3aTENe 1 METOJIOM
[Toka3zarenbHas BBEJICHMSI HOBOW ITEpEMEHHOM. PenieHne nokas3areabHbIX HEPABEHCTB
GyHKIHA IpaKTHYecKoe 3aHsATHE 2
KouTtpoabHas pa6ora 2
Paznen 4. 26 OK 01,
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Jlorapu¢msbi.
Jlorapupmmnueckas
dyHkuus

Tema 4.1
Jlorapudm yucna.

Cogepxanue yueOHOTro MaTepuasia

Jlorapudm uncina. JlecATHYHBIN U HATYPAIBHBIA JOTapu(pMbl, YUCIIO €

JlecaTuuHbIN U Jleknus 2
HaTypaJIbHBIN IpakTH4ecKoe 3aHsATHE 2
JOrapuQmbl, YUCIIO €
Tema 4.2 Copnepkanue yueOHOro MaTepuasa
Caoiicta norapugmoB. | Cpoiictsa sioraprdmos. Onepairis jorapuMHUpPOBAHUSL.
Omneparust Jlexmus 2
norapu(pMUpOBaHUS IIpakTHYeckoe 3aHAATHE 2
Tema 4.3 CogneprkaHue yueOHOro MaTepuasa
Jlorapudmuueckas Jlorapudmuueckas QyHKIUS U ee CBONCTBA
(byHKIUS, ee CBONCTBA Jlekuus 2
Tema 4.4 Copnepkanne yueOHOro MaTepuasa
Pewenue [TonsiTue norapudpmuueckoro ypasHeHus. Oneparyst moTeHIUpoBaHus. Tpr OCHOBHBIX
aorapupMUIEcKux METO/J1a PEeLICHHS IOTapU(PMUUECKUX YpaBHEHUI: PyHKIIMOHATIbHO-TpadUIeCKuii, METOA
YpaBHEHUI U HOTEHIIMPOBAHUS, METOJI BBEICHUS] HOBOW nepeMeHHOi. Jlorapumuyeckie HepaBeHCTBa
HEPaABEHCTB Jexkuusa 2
IIpakTHYeckoe 3aHATHE 4
Tema 4.5 CojnepkaHue yueOHOro MaTepuasa
Cucremsl ANTOpPUTM pellIeHus] CUCTEMBI ypaBHEHUI. PaBHOCHMIIBHOCTH JIoTapuMUUYeCKX ypaBHEHUN U
JorapupMuIecKux HEPABEHCTB
ypaBHEHUH Jlekuust 2
IpakTHYecKoe 3aHsITHE 4
Tema 4.6 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEpPKaAHMeE (COIePsKAHUE MPUKJIATHOTO MOTYJIs)
Jlorapugmsl B mpuposne | [Ipumenenue norapudma. Jlorapudmudeckas cnupains B mpupoje. Ee MaTemaTnyeckue
U TEXHUKE CBOMCTBA
IIpakTHYeckoe 3aHsATHE 1
Tema 4.7 CogepxaHnue yueOHOTo MaTepuaia
Pemrenne 3amau. Jlorapudmuueckas gynkuus. Penienue npocteimux jorapuMuyeckux ypaBHEHUN
Jlorapugmsl. IIpakTHYeckoe 3aHATHE 1
KonTposabHnas pabora 2

OK 02,
OK 03,
OK 04,
OK 05,
OK 07

K 1.2
IIK 1.7
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Jlorapudmuueckas

byHKIHS
Paspean S. 2 OK 01
KoMiuiekcHbIe Yucaa
Tema 5.1 CopepxaHue yueOHOTO MaTepualia
KommiekcHbie uncia. [lonsitue xomriuiekcHoro uuciia. ConpspKeHHbIE KOMILIEKCHBIE YMCIIA, MOJYJb U apryMEHT
[Ipumenenue KOMIUIEKCHOro  yucia. @dopma 3amMcu  KOMIUIEKCHOro  yucia  (reoMeTpuyeckas,
KOMILIEKCHBIX YHCEll TPUTOHOMETpHUECKas, anrebpandeckas). ApudmeTnueckue ASHCTBHS C KOMIUIEKCHBIMU

yuciaamMu. BeImogHeHNE pacyeToB ¢ MOMOIIBI0 KOMIUIEKCHBIX yrcel. [Ipumeps! ncnob30BaHus

KOMILJIEKCHBIX YHCEI

Jlexuus 2
Paznen 6. 44 OK 01,
OcHoBBI OK 02,
TPUTOHOMETPHH. OK 03,
Tpuronomerpuyeckue OK 04,
byHkuuu OK 05,
Tema 6.1 CojnepkaHue yueOHOro MaTepuasa OK 06,
TpuronomeTrpuueckue Paguannas mepa yrua. [loBopoT TO4ukM BOKpYr Havayia koopauHaT. OnpejesieHue cuHyca, OK 07
byHKIUN KOCHHYCa, TAHT€HCA W KOTAaHI'€HCa. 3JHAKM CHHYCa, KOCMHYyCa, TAHI€HCAa M KOTaHIe€Hca I10
IIPOU3BOJILHOTO YIUIa, YETBEPTSAM. 3aBUCUMOCTh MEXK/y CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJIHOTO U IK 1.2
yucna. Pagnannas u TOT'O XK€ yria K 1.7
rpajaycHas Mepa yria Jlekuus 2
Tema 6.2 Cogepxanue yueOHOT0 MaTepualia
OcHOBHBIE Tpuronomerpuueckue toxnaecrBa. CHHYC, KOCUHYC, TAHI€HC M KOTAHTE€HC YIJIOB O U - Q.
TPUTOHOMETPUUECKHUE DopMyJIbl IPUBEICHUS
TOXJIECTBA. Jlekuusn 2
CDOPMYJIBI IpUBECACHUA HpaKTn'{eckoe 3aHATHE 2

Tema 6.3

Cunyc, KocuHyc,
TaHI€HC CyMMBI U
Pa3HOCTH JIBYX yTIJIOB

Cogepxanue yueOHOTro MaTepualia

CymMmMma 1 pa3HocTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCUHYC JIBOWHOTO
yraa. @opMyIibl TOJOBUHHOTO yriia. [IpeobpazoBanusi CyMMBI TPUTOHOMETPUYECKUX (DYHKIIUH
B ITPOM3BE/ICHUE U MPOU3BEJCHMS B CyMMY. BolpaskeHue TpUuroHoMeTpudeckux pyHKuun
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CuHyc 1 KOCUHYC
JIBOMHOTO yTJIa.
@opMyIIbI TOJIOBUHHOTO
yriaa

Yyepe3 TAHT'CHC TIOJIOBUHHOTO aprymenTa. [IpeoOpazoBaHust MpOCTEUIINX
TPUTOHOMETPUUYECKUX BBIPAKEHUI

Jlexkuus

ITpakTH4yecKoe 3aHATHE

Tema 6.4
@DyHKIMHU, UX CBOKCTBA.
CrocoOsI 3amanus

Conepxanue yueOHOrO MaTepuaia

OO6nactp ompeneneHuss M MHOXKECTBO 3HaueHUH (yHKiumil. YETHOCTh, HEUETHOCTD,
nepruoInIHOCTh GyHKIMNA. CriocoObl 3a1aHus PyHKITUN

byHKIUI Jlekuus
IIpakTH4yeckoe 3aHsiTHE
Tewma 6.5 Copnepkanne yueOHOro MaTepuasa
Tpuronomerpuueckue OO6nacTp omnpeaeneHus ¥ MHOXKECTBO 3HAUYCHUU TPUTOHOMETpudeckuX (pyHkuuid. YETHOCTS,

(GyHKIIMH, UX CBOWMCTBA U
rpaduxu

HEYETHOCTb, IEPUOJUUHOCTh TPUTOHOMETpHUecKUX GyHKIMi. CBoiicTBa U rpaduku GyHKUUN
Yy =COSX,y=sIinX,y=tgXx,y=ctgXx.

Jlexkuus

HpaKaneckoe 3aHATHE

Tema 6.6 CojnepkaHue yueOHOro MaTepuasa

[IpeobpazoBanue CkaTtue u pacTspkeHue TpaduKOB TPUTOHOMETPHUECKUAX (PYHKITHIA.

rpa¢gukoB IIpeoOpazoBanre rpadKOB TPUTOHOMETPUICCKUX (HYHKIIHHA

TPUTOHOMETPUYECKHIX IIpakTHYeckoe 3aHATHE

byHKIMI

Tema 6.7 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIep:KaHMe (colep:KaHNe MPHUKJIAJTHOT0 MOAYJIsI)
Onucanue Hcnonp30BaHue CBOMCTB TPUTOHOMETPHUECKHUX (DYHKIMI B MPoQecCHOHATbHBIX 3a/1auax
MIPOU3BOICTBEHHBIX IMpakTHYeckoe 3aHsATHE

MIPOIIECCOB C TOMOIIBIO
rpaduKoB QyHKITHIA

Tema 6.8

Copepxanue yueOHOTro MaTepuaiia

OObpaTHble O6patHbie TpuronoMerpuueckue GyHkuu. Mx cBoiicta u rpaduku

TPUTOHOMETPHUUYECKHE Jlekuus

byHKIUN

Tema 6.9 CogepxaHnue yueOHOTo MaTepualia

TpuronomeTpuieckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg x = a. Pemenue
ypaBHEHUS U TPUTOHOMETPUUECKUX YPAaBHEHUHW OCHOBHBIX THIIOB: IPOCTEUIINE TPUTOHOMETPUUECKUE
HEpaBeHCTBA YpaBHEHHUS, CBOJAIIMECS K KBaJpaTHBIM, pelIaeMble pa3lokKEeHHEM Ha MHOXXHUTENH,

OJIJHOPOJHEIC. HpOCTCﬁI.HHC TPUTOHOMETPHUYCCKHEC HCPABCHCTBA
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Jlekuus 4
IIpakTHyeckoe 3aHsiTHE 6
Tema 6.10 CopepxaHue yueOHOTO MaTepuaia
Cucremsl Cuctembl IPOCTENIIUX TPUTOHOMETPUUECKUX YPABHEHUN
TPUTOHOMETPHUICCKUX Jexknusa 2
ypaBHEHUH IIpakTH4Yeckoe 3aHATHE 2
Tema 6.11 CojnepkaHue yueOHOro MaTepuasa
Pemenue 3anay. OcHoBbl | [IpeoOpa3oBaHie TPUTOHOMETPHYSCKMX — BBIPAKCHUH. PelleHue TPUTrOHOMETPHUYSCKHX
TPUTOHOMETPHH. YpaBHEHH U HEPABEHCTB, B TOM YHCJIE C UCIOIb30BAHUEM CBOMCTB (DYHKIIH.
Tpuronomerpuyeckue IIpakTH4YecKkoe 3aHATHE 2
GyHKIMK Konrtpoannas paéora 2
Pa3zpnen 7. 36 OK 01,
IIpousBoaHas OK 02,
dynkuun, ee OK 03,
NpHMMeHeHHe OK 04,
Tema 7.1 CojnepkaHue yueOHOro MaTepuasa OK 05,
Ionsarue npousBoaHoi. | OnpenencHre YUCIOBOH MOCIEIOBATEIBHOCTH U CIIOCOOBI €€ 3aanus. CBOMCTBA YNCIOBBIX OK 06,
®opMmyIibl U ITpaBuiIa nocJsenoBarenapHocTel. OnpeneneHue npeaesna nocie 0BaTeIbHOCTH. Brlunciaenue npenenon OK 07
muddepeHIpoBaHUSL nocienosarenbHocTe. [Ipenen pynkun na 6eckoneunoctu. [lpenen pyHkuuu B TOUKe.
[Tpupamenue aprymenra. [Ipupamenue ¢pyHkuuu. 3agaun, NpuBOAsIIAE K TOHITHIO 1K 1.2
pou3BoHON. OnpeneneHrne Npou3BoJHON. AJITOPUTM OTHICKaHUs IPOU3BOAHOMN IK 1.7
Jlexus 2
Tema 7.2 Coneprkanne yaeOHOro MaTepuasa
[IponsBoHBEIE CyMMBI, Dopmynsl quddepernuponanus. [Ipasuna quddepeHmupoBaHms
pa3sHOCTH IPOU3BEACHUS, | JIeKIus 2
4acTHOTO IIpakTH4yeckoe 3aHATHE 2
Tema 7.3 Cojnepkanue yueOHOro MaTepuasa
[IpousBogHsble Onpenenenue cioxxuoi ¢GyHKImU. [Ipon3BogHAS TPUTOHOMETPUUYECKUX (PYHKINH.
TPUTOHOMETPUYECKUX [TpousBoHAas CI0KHON QPYHKIMH
¢bynkiuit. [IpousBonHas | Jlekuust 2
CJI0XKHOU (DYHKIHH IpaKkTHYeCcKOe 3aHATHE 2

Tema 7.4

Conepxanue yueOHOrO MaTepuaia
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ITonsTHe 0 [onsarue HenpepsiBHOM (yHKIMH. CBOMCTBA HEPepbIBHON QyHKIUHU. CBSI3b MEXKIY
HEINPEPBIBHOCTH HENPEPHIBHOCTHIO U TP PEpeHInPYEMOCTbIO (YHKIIMH B TOUKE. AJITOPUTM pEILICHUs
¢ynkuuu. Meton HEPABEHCTB METO/I0M MHTEPBAJIOB
WHTEPBAJIOB Jlekumst 2
Tema 7.5 CopepxaHue yueOHOTO MaTepualia
I'eomerprueckuii u ['eomeTpruecKuil CMBICT TPOU3BOAHON (PYHKIIMH — YTII0BOI KO GUIMEHT KacaTelbHOM K
(bu3znyeckuil CMbICIT rpaduky GyHKUIMU B TOUKE. Y paBHEHUE KacaTelbHOHN K rpaduKy QyHKIUU. AJTOPUTM
IIPOU3BOHON COCTaBJICHUS YPABHEHUS KacaTelnbHOM K rpaduky GyHkuun y=f(x)
Jlexuus 2
IIpakTHYeckoe 3aHATHE 2
Tema 7.6 Cojnepkanue yueOHOro MaTepuasa
PU3HYECKUN CMBICI Ouznyeckuil (MEXaHUUECKUIi) CMBICI POU3BOIHON — MTHOBEHHAsl CKOPOCTh B MOMEHT
MIPOM3BOHOM B BpemeHHu t: v =S’ (1)
poeCCHOHATIBHBIX IIpakTH4eckoe 3aHsATHE 2
3ajadax
Tema 7.7 Copnepxkanne yueOHOro MaTepuaa
MOHOTOHHOCTB Boszpacranue u yobiBaHue (QyHKIIUH, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS (DYHKIIMU 3HAKY
¢ynkuuu. Toukn pou3BoAHON. [loHsATHE TPOU3BOAHON BBICILIETO MOPSIAKA, COOTBETCTBUE 3HAKA BTOPOM
JKCTpEMyMa IPOM3BOIHON BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3Ke. 3a7auyi Ha MaKCUMYM U
MUHUMYM. [ToHSTHE acCUMIITOTHI, CIIOCOOBI UX ONpPEEIeHUs. AJITOPUTM UCCIIEOBAHUS
(YHKLIMU ¥ TOCTPOEHHUsI €€ rpaduKa ¢ TOMOIIbIO MPOU3BOAHOM. [IpoOHO-1MHelHas PyHKIHS
Jleknus 2
IpakTHYecKoe 3aHsTHE 4
Tema 7.8 Cojneprkanue yueOHOro MaTepuaa
Hccnenosanne pynkuuil | MccnemoBanue QyHKIHMHE Ha MOHOTOHHOCTh M TIOCTPOCHHE TPahHKOB.
U octpoeHue rpagukos | IlpakTHyecKoe 3aHATHE 4
Tema 7.9 Haubonpmee n | Comepxanue yueOHOTO MaTepuaia
HauMeHblIee 3HaYeHus | HaxoxxaeHne HanOoJbIIero 1 HAMMEHbIIEero 3HaYeHUH (PyHKIMHN, TOCTpoeHue rpadukoB
byHKIIIN MHOT'OWIEHOB C HCIIOJIb30BAHUEM aNNapaTa MATEMATHYECKOr0 aHAJIN3a
Jleknus 2
IIpakTH4yeckoe 3aHsiTHE 2
Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME (COIepKaHUe MPUKJIATHOT0 MOXYJIS)
Haxoxnenue Hauwmensiiee u Hanbosbliiee 3HaueHne QyHKIUU
ONTUMAJILHOTO IIpakTHYeckoe 3aHATHE 2

29




pe3yabpTaTa ¢ MOMOUIBIO
MPOU3BOJAHON B
MPAKTUYECKUX 3a/1auax

Tema 7.11

Pemenne 3amau.
[IpousBoaHas GyHKINH,
€€ MPUMEHEHUE

Cogepxanue yueOHOTro MaTepuasia

®opmynel 1 npaBuia auddepennuposanus. MccnenoBanue GpyHKIMA ¢ TOMOIIBIO
npou3BoHON. Hanbospiee 1 HauMeHblIee 3Ha4eHUs! (PYHKLIUU

KonTpoabnas pabora

Pa3nea 8. 22
IlepBooOpa3nas
(pynkuumn, ee
NpUMeHeHHue
Tema 8.1 CojeprkaHue yueOHOro MaTepuasa
[TepBoobOpasnas 3amaya O BOCCTAHOBJCHHM 3aKOHAa JBIDKEHUS 10 U3BECTHOH ckopoctu. [lonstue
¢dbynkiuu. [IpaBuna uHTerpupoBaHusi. O3HAKOMIICHUE C MOHSATHEM HHTErpaia U MepBOOOpa3sHOW Uil (PYyHKIUU
HaXO0XJICHUS y=f(x). Pemenune 3amau Ha CBSI3b MEPBOOOPA3HOM M €€ MPOU3BOAHOM, BBIUMCICHUE
epBOOOPA3HBIX nepBooOpazHoi Uit NaHHOM ¢yHkuuu. Tabmuna Gopmyn Ui HaX0XKIECHHUS TePBOOOPa3HBIX.
M3ydyeHue mpaBuiia BEIUMCICHHSI IEPBOOOPA3HOM
Jleknus 2
IIpakTH4yeckoe 3aHsiTHE 2
Tema 8.2 Copnepkanne yueOHOro MaTepuasa
[Tnomanp 3ajaud, NPUBOASAIIME K IMOHSATHUIO ONPEAEICHHOTO HMHTErpaja — O BBIUMCICHUU ILJIOLIAIU
KPUBOJIMHEWHOW KPUBOJIMHEMHOW Tpamneuuu, O MepeMenieHnd TO4dku. [loHAaTHe ompenen€éHHOro HHTErpasa.
Tpanenuu. @opmyna ['eomeTpuueckuit U (HU3MUECKU CMBICI OmpeeneHHoro uHrterpana. @opmyna HerotoHa—
Herorona — Jleitbauna JletiOuuIa
Jleknus 2
IlpakTH4Yeckoe 3aHATHE 4
Tewma 8.3 CopepxaHnue yueOHOTO MaTepuaia
Heonpenenenusiii u [TonsiTve HeompeAeIeHHOT0 HHTErpaia
ONpeACITICHHBIN Jlekuus 1
WHTETpaJIbl IIpakTHYecKoe 3aHATHE 2
Tema 8.4 Conepxkanue yaeOHOro MaTepuaa
[TonsTre 06 ['eoMeTprUYEeCKU CMBICH ONPEAEICHHOI0 HHTErpalia
OITPEICIICHHOM Jlexuus 1
MHTETpAJIC KakK mIomaad | [IpakTu4yeckoe 3aHsATHE 2

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
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KPUBOJIMHEHHON

Tpaneuuu
Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COolepsKaHue MPUKJIATHOI0 MOXYJIs)
OnpeneneHHbIit ['eomeTpuueckuit cMbica onpeneneHHoro narerpana. ®opmymna Hetotona - Jleitbnuia.

HWHTErpal B )KU3HU

Pemenune 3amad Ha NpUMEHCHWE WHTETpasia IS BBIYHCICHUS (DU3UYECKUX BEJIMYUH U
IIoIaien

IIpakTHYeckoe 3aHATHE 4
Tema 8.6 Copepxanue yueOHOTO MaTepualia
Pemenue 3anay. [TepBoobpasnas ¢yHkuuu, ee npumeHenue. [IpaBuia Haxox1eHUs: TIEPBOOOPA3HBIX.
ITepBoobpasHas KonrpouabHnas padora 2
dbyHKIMH, €€
IPUMEHECHHE
Pa3nen 9 16 OK 01,
IIpsimMble 1 MUIOCKOCTH OK 03,
B IPOCTPAHCTBE OK 04,
Tema 9.1. Copneprkanne yueOHOTO MaTepuaa OK 07
OcHOBHbIE TOHATHUS [Ipenmer crepeomerpuu. OCHOBHbIE MOHATHS (TOYKa, MpsiMast, MJIOCKOCTb, MPOCTPAHCTBO).
CTEPEOMETPUH. OcHoBHbIE akCHOMBI cTepeomeTpuu. [lepecekaromniuecs, napamuieabHble U CKPEILHBAIOIINECS
Pacnonoxenne npsAmMeIX | npsiMbie. [Ipr3HaK W CBOWCTBO CKPENIMBAIOMIMXCS MPSIMbBIX. OCHOBHBIC MPOCTPAHCTBEHHBIC
U IJIOCKOCTEN GbuUrypsl.
Jleknus 2
Tema 9.2. Conepkanne yueOHOro MaTepuaa
[MapannenbHOCTH [TapannensHele npsiMas u 1ockocTb. Onpenenenue. [Ipusnak. CBoiicTBa (€ 10Ka3aTEIBCTBOM).
NPSAMBIX, IPSAMOU 1 [Tapannensubie mockoctu. Ompenenenue. Ilpusnak. CoiicTBa (C J0Ka3aTeIbCTBOM).
IJIOCKOCTH, IJI0CKOCTeN | Terpasap u ero snemeHTsl. [lapannenenunen u ero 3aeMeHTsl. CBOWCTBA MPOTHBOMOIOKHBIX
rpaHeil u quaro”ayied napawienenunena. Ilocrpoenue ceuenuii. Pemenne 3agad.
Jlekuus 2
IIpakTHyeckoe 3aHsiTHE 2

Tema 9.3.
[lepnieH UKy ISIPHOCTD
HPSIMBIX, IPSIMON U
IJIOCKOCTH, IJIOCKOCTEN

Conepxanue yueOHOrO MaTepuaa

Ilepnengukynsapusie npsmsie. [lapamienbHsle npsMble, NMEPHEHIUKYISPHBIE K IUIOCKOCTH.
IIpu3Hak nepneHANKYISIPHOCTH HMPSAMOM M IIOCKOCTH. JlokasatenscTBO. llepnennukyinsap u
HakJIOHHas. [lepneHauKyisipHble IUIOCKOCTH. lIpU3HaK NepneHAUKYISAPHOCTH IUIOCKOCTEH.
JlokazatenbCcTBO.

PaccrosiHus B IpOCTpaHCTBE
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Jleknus 2
Tewma 9.4. Cogepxanue yueOHOTro MaTepuasia
Teopema o Tpex Teopema o Tpex nepneHauKyssapax. Jloka3aTeabCTBO. YTOJI MEXKAY HMPSAMON M IJIOCKOCTBIO.
MepHeHIuKyIsIpax Yros MeXay MIIOCKOCTMHU
Jlekuus 2
IIpakTHYeckoe 3aHATHE 2
Tema 9.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlepKaHMe (CO/IePsKaHUe TPUKJIATHOTO MOTYJIs)
[TapaiensHsle, AkcuoMbl crepeoMeTpud. [lepneHauKyIspHOCTh IPSIMON U IIJIOCKOCTH, NapajlIeIbHOCTh ABYX
MEepIEHIUKYISIPHBIE, IPSIMBIX, NEPIEHANKYISIPHBIX [NIOCKOCTH, NEPIEHAUKYJIIPHOCTh INIOCKOCTEN
CKpELIUBAOIINECS IIpakTH4eckoe 3aHsATHE 2
psIMbIE
Tema 9.6. CopepxaHnue yueOHOTO MaTepualia
Pewenue 3anau. Pacnonoxenne npsMbIX U IUIOCKOCTEH B  NpocTpaHCTBE. [lepneHAMKYIspHOCTH U
IIpsiMbIE M TUIOCKOCTH B | MApaJUIIIbHOCTh MPSMBIX | TWIOCKOCTel. CKpemmBaonmecs npsMble
MIPOCTPAHCTBE KontpoabHasi padora 2
Paznen 10. 12
Koopaunatel u OK 02,
BEKTOPbI OK 03,
Tema 10.1 CojeprkaHue yueOHOro MaTepuasa OK 04,
JlexkapToBBI KOOpAMHATEI | JlekapTOBBI KOOPAMHATHI B IipocTpaHcTBe. [IpocTeiimue 3anaun B koopauHarax. Paccrosiaue OK 07
B IPOCTPAHCTBE. MEKJTy JIByMsl TOUKAMH, KOOPIMHATHI CEPEMHBI OTPE3KA IK 1.2
Paccrosiane mexay Jlexnus 2 [IK 1.7
ABYMs TOYKaMM. IIpakTH4yeckoe 3aHsATHE 2
Koopaunatsl cepennnsl
OTpe3Ka
Tema 10.2 Cojnepkanue yueOHOro MaTepuasa
Bexkrops! B BexTopsl B ipoctpancTBe. CliokeHUE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
MIPOCTPAHCTBE. yucio. Kommnanapueie BekTopsl. CKansipHOE TPOU3BEIEHNE BEKTOPOB. Pasznoxkenue BekTopa
VYTos MEXKIYy BEKTOPAMHU. | IO TPeM HEKOMIUTAHAPHBIM BekTopaM. KoopAnHATHI BEKTOpa, CKAISIPHOE TPOU3BEICHUE
CkansipHoe BEKTOPOB B KOOPJAMHATAX, YTOJI MEKYy BEKTOPAMH, YTOJl MEXAY MPSAMOM U TUIOCKOCTBIO, YOl
IIPOM3BEICHUE BEKTOPOB | MEXKY INIOCKOCTSIMH. Y PaBHEHHE INIOCKOCTH.
Jlexuus 2
IIpakTHYeckoe 3aHATHE 2

Tema 10.3

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHue (coepKaHue MPUKJIATHOTO MOAYJISA)
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IIpakTuxo- KoopaunatHas miockocTs. BerunciieHne paccTosiHUM U IUIoIa el Ha IIIOCKOCTH.
OPHUEHTHPOBAHHBIE KonuyecTBEHHBIE pacyeThl
3a/1a4d Ha IIpakTH4eckoe 3aHsATHE 2
KOOPJMHATHOMN
IIJIOCKOCTH
Tema 10.4 Cogepxanue yueOHOTro MaTepuasia
Pemenue 3anay. JlexapToBbI KOOpIMHATHI B ITpocTpaHcTBe. BekTopsl B ipocTpancTBe. Cl0XKEHHE U BBIUUTAHUE
KoopauHaTel ¥ BEKTOPHI | BEKTOPOB. Y MHOKEHHE BeKTOpa Ha uncio. Kommianapaeie BekTopbl. CKanspHoe
IIPOU3BE/IEHNE BEKTOPOB. Pa3oxeHne BeKTopa Mo TpeM HEKOMIUIAHAPHBIM BEKTOPAM.
[Ipocreiimue 3anaun B KoopauHatax. KoopinHaTel BEKTOpa, pacCTOSHUE MEXKIY TOUKAMU,
KOOpJMHATHI CEpEANHBI OTPE3Ka, CKAISIPHOE MPOU3BEICHHE BEKTOPOB B KOOPIMHATAX, YTOJl
MEXJ1y BEKTOPaMH, YIOJl MEKIY NPSIMON U INIOCKOCTBIO, YTOJIl MEKIY MJIOCKOCTSIMU
KouTtpoabHas pa6ora 2
Pasznea 11. 46 OK 01,
MHOrorpaHHMKH U OK 02,
TeJsla BpalleHust OK 03,
Tema 11.1 CogneprkaHue yueOHOro MaTepuasa OK 04,
Bepuunsl, pedpa, rpanu | [Tonstue MHOrOrpanHuka. Ero ajieMeHThI: BepuiuHbl, pedpa, rpanu. Jluaronans. CeueHue. OK 05,
MHOTOTpaHHHMKA BblIyKJible ¥ HEBBIITYKJIbIE MHOTOTPaHHUKHU OK 06,
Jlexuus 2 OK 07
Tema 11.2 Cogepxanue yueOHOTro MaTepuasia
[Ipusma, ee [Tonsitne mpusmel. Ee ocHoBaHus u 00KoBbIe rpanu. Beicota npusmel. [IpsiMast u HakIOHHAS
COCTaBJISIOLINE, npusma. [IpaBunbHas npusma. Ee ceuenue
ceuenue. [Ipsmas u Jlekus 2
TIpaBUJIbHAS IPU3MBbI IIpakTHYeckoe 3aHsATHE 2
Tema 11.3 CojnepkaHue yueOHOro MaTepuasa
[Mapannenenunen, Kyo0. [Mapannenenunen, cBOHCTBa MPSIMOYTOJIBHOTO Mapasuienenumeaa, Kyo. Ceuenue kyoa,
Ceuenmue ky0a, napajuiesenunena
rapajuiesenumnesa Jlekuus 2
IpakTHYecKoe 3aHsITHE 2
Tema 11.4 Conepkanne yaeOHOro MaTepuaa
IIupamuna, ee [Mupamuna u ee anementsl. Ceuenne nupaMusl. [lpaBunbHas nupamMua. Y cedeHHast
COCTaBJISOLINE, nupamuaa
ceyenue. [IpaBuibHas Jlexuus 1
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nupamuza. Y ceyeHHast
nupamMuaa

IIpakTH4yeckoe 3aHATHE

Tema 11.5
BokoBas u nonHas

Conepxanue yueOHOrO MaTepuaa

ITnomans OOKOBOI U IMOJIHOM IOBCPXHOCTHU IIPHU3MBI, ITMPAMUIbI

MOBEPXHOCTDH IPU3MEI, Jlexknusa 1

MHUPaMU/IbI IIpakTH4Yeckoe 3aHATHE 2

Tema 11.6 CogneprkaHue yueOHOro MaTepuasa

Cummertpust B KyOe, CuMMeTpusi OTHOCHTEIIFHO TOYKH, TIPSIMOH, TUIOCKOCTH. CUMMeTpHs B Ky0e,

napasuiesienumnese, napajuiesienumnesie, NpusMe, upamue

NpU3Me, IUpaMUIe Jlexkuus 2
IpakTHYecKoe 3aHsITHE 2

Tema 11.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKaAHME (COIepsKaHUe TPUKJIATHOT0 MOXYJIs)

IIpumepsl cummeTpuii B | CUMMETpUS B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccuun Jlexnus 2

Tema 11.8 Copepxanue yueOHOTO MaTepuaia

[IpaBunbHbIE [loHsiTHE TPaBUIILHOTO MHOTOIpaHHKUKA. CBOKCTBA MPAaBUJIBHBIX MHOTOTPAHHUKOB

MHOTOIPAHHUKH, UX Jlexuus 2

CBOMCTBa

Tema 11.9 CopepxaHnue yueOHOTO MaTepuaia

Hununnp, ero [ununap u ero sneMenTsl. CeueHne nUanHapa (mapajjieibHOe OCHOBaHHIO M ocH). Pa3BepTka

COCTaBJISIOLLIKE. LWIMH]Ipa

CedeHue nuiIMHIpa Jlexkuus 2

Tema 11.10 Conepkanne yaeOHOro MaTepuaa

Komnyc, ero Konyc u ero anemenTsl. Ceuenne KoHyca (MapajijielIbHOE OCHOBaHHIO U IMPOXOAIIEE Uepe3

COCTaBJISIOLIHE. BEpILKHY ), KOHUYeckue ceueHus. Pa3BepTka koHyca

CeueHue KoHyca Jlexuus 2

Tema 11.11 Cojnepkanue yaeOHOro MaTepuasa

VY ceueHHBI KOHYC. Yceuennslil koHyc. Ero obpasytomias u Beicota. CeyeHne yceueHHOro KOHyca

CedeHue yCce4eHHOro Jlexkuus 2

KOHycCa IlpakTH4Yeckoe 3aHATHE 1

Tema 11.12 CopepxaHnue yueOHOTO MaTepuaia

[Map u chepa, ux [ap u chepa. Bzaumuoe pacnonoxenue chepsl u mnockoct. Ceuenue mapa, chepsl

CEUYCHUS Jlekuus 2
IpakTHYecKoe 3aHsTHE 1
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Tema 11.13
TTonsarie 006 oOBeme
tenta. OTHOIIEHE

CopepxaHnue yueOHOTo MaTepuaia

[TonsiTue 06 o0beme Tena. O6beM Kyba U MpsIMOYToJibHOTO Napaienenunena. Oovem
npu3MBbl H InHApa. OTHOIIEHHE 00bEMOB MOIOOHBIX TEI.

00BbEeMOB MOAOOHBIX TeN | JleKIus 2
IIpakTHYeckoe 3aHsATHE 2
Tema 11.14 Copepxanue yueOHOTO MaTepualia
OOBEMBI U TIJIOIIA N O0Bembl mupaMuibl M KOHyca. O0beM mmapa. [1nomanym noBepXHOCTEH Tel
MOBEPXHOCTEN TEll Jleknus 2
Tema 11.15 Cogepxanue yueOHOTro MaTepualia
KomOunamun KomMOuHanmu reoMeTpruaecKux Tei
MHOTOIPaHHHMKOB U T€l1 | [IpakTHyeckoe 3aHsITHE 2
BpaIeHus
Tema 11.16 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAePKaHue (coepKaHue MPUKJIATHOTO MOAYJISA)
I'eomerpuueckue Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJI BPAIICHHS B TIPAKTUKO-
KOMOUMHAIINH Ha OpUEHTHPOBAHHBIX 33/1a4ax
IPAKTHKE IpaKTHYecKoe 3aHsATHE 2
Tema 11.17 Copepxanue yueOHOTO MaTepualia
Pemenue 3anau. OO0beMbl U IO MOBEPXHOCTH MHOTOTPAHHUKOB U T€J BpaILICHHS
Mmuororpannuku 1 tena | KonrposabHasi padora 2
BpallleHus
Pasznea 12. 22 OK 01,
9J1eMEeHThI OK 02,
KOMOUHATOPHKH, OK 03,
CTATUCTUKHU U TEOPUH OK 04,
BepPOSITHOCTE OK 05,
Tema 12.1 Cojneprkanue yueOHOro MaTepuasa OK 07
OCHOBHBIE OHATHS [lepecTaHOBKH, pa3sMENIEHHUs], COUETAHUSL. IK 1.2
KOMOUHATOPHKH Jlexuus 2 1K 1.7
Tema 12.2 Conepkanne yaeOHOro MaTepuaa
CobsbITue, BepossTHOCTh | COBMECTHBIC U HECOBMECTHBIE COOBITHS. T€OPEeMbI O BEPOSTHOCTH CYMMbI COOBITHIA.
coObITus. CrnoxkeHue u YcrnoBHas BEpOATHOCTh. 3aBUCHMbIE U HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH
YMHOKEHHUE IIPOU3BE/ICHUS COOBITHH.
BEPOSATHOCTEMN Jlekuus 4
Tema 12.3 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (colep:KaHNe MPHUKJIAJTHOT0 MOAYJIsI)
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BepositHOCTE B

OTHOCHTEIbHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHUECKOE

npodeccrnoHamIbHBIX omnpezeneHue BeposiTHOCTU. O1ieHKa BEPOSTHOCTU COOBITHS
3a/1auax IlpakTH4YecKkoe 3aHATHE
Tema 12.4 Cogepxanue yueOHOTo MaTepuasa

JuckpeTHas ciryyaiHast
BEJIMYMHA, 3aKOH €€
pacrpeneieHus

Bunpl ciyuaiineix BennuuH. OnpeeneHue TMCKPeTHON Cly4aiiHON BEIMYUHBI. 3aKOH
pacupenesieHus JUCKPETHOM CIIy4YalHOM BEIMYMHBL. E€ 4uCI0BbIe XapaKTEPUCTUKU

Jlexus

Tema 12.5

3amauyn MaTeMaTUUECKON

Conepkanue yueOHOrO MaTepuaia

BapI/IaI_[I/IOHHHﬁ pAd. ITonuron gactoTt u rucrorpaMmma. CraTtucTudeckue XapaKTCPHUCTUKHU

CTaTUCTUKHU psjia HaOJIIOAAeMBbIX JaHHBIX
Jleknus
Tema 12.6 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKaAHME (COlepsKaHUe TPUKJIATHOT0 MOXYJIS)

Cocrasnenne TadmIuI u
TUarpamMM Ha MPaKTUKe

HepBI/I‘{HaH 06pa60TKa CTaTUCTHYCCKHUX NAaHHBIX. rpa(bI/IIIGCKOC HUX IpCACTABJICHUC.
HaXO)KI[GHI/Ie CpCOAHUX XaPAKTCPUCTHUK, Ha6J'IIOI[aCMBIX JaHHBIX

HpaKaneckoe 3aHATHE

Tema 12.7 CojnepkaHue yueOHOro MaTepuasa

Pemenue 3anau. OnemenTsl KoMOnHaTopuku. CoObITHE, BEPOATHOCTH COOBITHA. C0KEHNE U YMHOXKEHUE

DIIEMEHTHI BEpPOSITHOCTEMN

KOMOWHATOPUKH, KonTpoabnast padora

CTaTHCTUKH U TEOPUU

BEPOATHOCTEMN

Pa3znen 13. OK 01,

MHo:xecTBAa. OK 02,

DJieMeHTbI TEOPUHU OK 03,

rpagos OK 04,

Tema 13.1 Cojneprkanue yueOHOro MaTepuasa OK 05,

MHoxecTBa ITonsitne MHOXkecTBa. [lonMHOXkecTBO. Onepanyy ¢ MHOKECTBAMU OK 07
.JIeK].[I/Iﬂ IIK 1.2

Tema 13.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKaAHME (COlepKaHUe TPUKJIATHOT0 MOXYJIs) IIK 1.7

Onepannu ¢ Onepauuu ¢ MHOXecTBaMu. PelieHue npukiaaHbix 3a1a4y

MHOXECTBAMHU IIpakTHYeckoe 3aHsATHE

Tema 13.3 CopepxaHnue yueOHOTO MaTepuaia

I'padwr [Tonsitue rpada. Cesi3HbIii rpad, AepeBo, HUKI rpad Ha TIOCKOCTH

HpaKaneckoe 3aHATHEC
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Tema 13.4 Copneprkanne yueOHOTo MaTepuaa

Pemenne 3aga4. | Onepauun ¢ MHOXecTBaMH. OINUCAaHWE pEATbHBIX CUTYyallMid C TOMOIIBIO MHOXKECTB.

MmuoxectBa, I'padpl 1 ux | IIpumenenne rpadoB K PEHICHHIO 3a1a4

HpUMeHEeHUe KonTtpoabnas padora 2
292

Bcero:
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3. YCJIOBUSA PEAJIU3AIIUU ITIPOTPAMMBI YUEBHOM

JUCHUIT/INHBbI
3.1. TpedoBaHus K MUHUMAJIBHOMY MaTePUATbHO-TEXHUYECKOMY
o0ecre4eHNIO
Peanuzauust mporpamMmbl JAMCHMIUIMHBI TpeOyeT HalIWyusi y4eOHOro kaOuHeTa
MaTEMaTUKH.

O6opynoBaHue yuyeOHOTO KaOMHeTa:

- IOCAJI0YHbIE MECTa M0 KOJIUYECTBY 00YyUaIOIUXCS;

- pabouee MecTo MpernoaaBaTens;

- KOMIUIEKT Y4eOHO-HaIJISIIHBIX TTOCOOHIA;

- KOMIUIEKT JJIEKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3a/IaHMS 17151 KOHTPOJIbHBIX padoT;

- mpo(peccroHaIbHO OPUEHTUPOBAHHBIE 3aJaHMUS;

- MaTepuabl dK3aMeHa.

TexHuuecKue cpecTBa 00yYEeHUs:

- IEPCOHAJIbHBIN KOMITBIOTEP € JULEH3MOHHBIM POrPaMMHBIM 00E€CIIEUEHHUEM;
- IPOEKTOP € IKPAHOM.

3.2. UudopmanuoHHoe odecrieueHre 00ydeHust

Ilepeyenr pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJTHUTEIbHOMN JIUTEPATYPHI

OCHOBHBIE UCTOYHUKH:

1.

AnreOpa u Hauana matemaTudeckoro aHammsa. 10 - 11 kmaccel. ba3oBbiii u
yrayonennbiil ypoBuu: yueonuk / III. A. Anumos, FO. M. Konsaruu, M. B.
Tkauesa [u ap.]. - [IpocBemenue, 2025. — 463

['eomerpust 10 - 11 kimaccel. ba3oBblii U yriyOeHHbBIN YpOBHU: y4eOHUK / A.
B. Iloropenos. - [Ipocsemenune, 2022. - 174

NunuBrayaibHbIe KOHTPOJIBHBIE PabOTHI MO Kypcy «Anredpa W Hadaia
aHanmzay st ctyaeHToB ¢akynsrera CIIO: mocoOue mo maTteMaTukKe ISt
CTYJIEHTOB MEpPBOro Kypca QakyibTeTa CpeAHero npodheccuoHaIbHOro
oOpazoBanus / benropoackuii 'AY/ M.A. Cemepunna, H.C. [1aGonkoBa —
benroponckuii 'AY, 2022

Pabouas TeTpaar mo kypcy «Anredpa um Hadana aHaiu3a» JJIS CTYJEHTOB
dakynerera CI1O/benroponckuitl’ AY/ H.C. [1abonkoBa, M.A. CemepHuHa —
benropoxa: benropoackuii 'AY, 2022

MatemaTuka B TaONMIIaX U CXE€Max: MocoOue sl MOATOTOBKU K dK3aMEHY
JUTsI CTYJIEHTOB TIEPBOTO Kypca CpeHETro MPoPEeCCHOHATLHOTO 00pa3oBaHus/
benroponckuit I'AY/ I'.B. bpaxnauk, H.C. I1labonkoBa, M.A. CemepHuHa,
T.H. Mununa — benropona: bearopoackuii I'AY, 2020

JlomoTHUTETbHBIC UCTOYHUKHU:
1. http://lib.belgau.edu.ru— 3b benropoackoro 'AY

2. http://znanium.com — 9bC «3HaHUYyM»

3. http://e.lanbook.com — DBC «Jlaup»

4. http://ebs.rgazu.ru  — 9bC «AgriLib
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHWS YUEBHOM

AU CHUTIJIMHBI

Kontpoibr W omeHka pe3ylbTaToOB OCBOCHHS 00II€00pa30BaTEIbHOM
JTUCIUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAIIPaBICHHbBIC
Ha (opMHUpoBaHHE OOMIMX U MPOGECCHOHANBHBIX KOMIIETEHUIUN MO pa3jienaMm |
TEeMaM COJIep)KaHUsl y4eOHOTO MaTepHaia.

Oo6mas/npodeccnonanbHast

Paszgea/Tema

Tun oeHoYHbIX

MIPUMEHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temn14.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 5, Temrr 5.1, 5.2

P 6, Temnr 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, Temrr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7.,7.8,7.9,7.10 I1-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
I1-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5I1I-
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-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 T1-
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

KOMIIETeHIIHS MepPOnpHSTHUSI
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 I-0/c', 1.4, | Tectupopanue
pelieHus 3a1a4y 1.5, 1.6 YceTHBI o1poc
npogecCuoHATBHON P2, Temrr 2.1,2.2,2.3,2.4, 2.5, NunuBuayanbHas
NeATEeIIbHOCTH 2.6 camocTosTeNnbHas paboTa

KonTponbhas padbora
Brinonnenune
SK3aMEHAIIMOHHEIX 3aJIaHUNI

OK 02. Mcnonr3oBarth
COBpPEMEHHBIE CPEJICTBA
MOWCKa, aHaJIM3a U
HUHTEPIIPETAIINH
uH(popManuu, 1
nH(pOPMaIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
npodeccrnoHaIbHOM
NeSITeIbHOCTH

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4,
1.5,1.6

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, Temer4.1,4.2,4.3,4.4,4.5,
4.6 I1-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, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 I1-0/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 TI-
o/c, 10.4

TectupoBanue

YeTHBIM o1poc
NunuBuayansHas
camocTosTenbHas paboTa
KonTponbhas pabora
Brmonnenue
DK3aMEHAIIMOHHBIX 3aJaHui
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P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I-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

OK 03. IlmanupoBars u
pean30BBIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
NpEANPUHUMATEILCKYIO
JEATeIILHOCTD B
npodeccuoHanbHOH cdepe,
UCTIONIb30BATh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUSIX

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

P2 Temsr2.1,2.2,2.3,24,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temnr 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, 6 Temnr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 I1-0o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
I1-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,
11.5,11.6,11.71-0/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 TT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 T1-
o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-o/c,
13.3,13.4

TectupoBanue

VYcTHbIi onpoc
NunuBunyanbHas
caMOCTOsITeNIbHas paboTa
KonrponsHas pabora
Brmonnenune
JK3aMEHAILIMOHHBIX 3aJaHuM

OK 04. DddexTnBHO
B3aHUMOJICHCTBOBATh U
paboTath B KOJUIEKTHBE U
KOMaHJIe

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

P2, Temsr2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

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

P 6, Temn 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,
7.6,7.7,1.8,7.9,7.10I1-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5I1I-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1I-
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,

TectupoBanue

YeTHBI onpoc
NunuBuayanbHas
camocTosTeNbHas paboTa
KonTponbhas pabota
Brinosinenue
HK3aMEHAIIMOHHBIX 3aIaHUN
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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

OK 05. OcymiecTBasTh
YCTHYIO U TUCBMEHHYO
KOMMYHHKAIMIO HA
roCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0cOOeHHOCTEH
COLIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

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

P2 Temsr2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temnr 3.1,3.2,3.3,3.4

P4, Temnr 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, 6 Temnr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 I1-0/c, 7.11
P 8, Temsr 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,
11.5,11.6,11.71-0/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 I1-
o/c, 12.4, 12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-o/c,
13.3,13.4

TectupoBanue

YceTHBI o1poc
NunuBunyanbHas
caMOCTOsITeNIbHas paboTa
KonrponsHas pabora
Brmonnenune
9K3aMEHALIMOHHBIX 3aJaHuH

OK 06. IIposiBisTH
IPaKJaHCKO-
MaTPUOTHYECKYIO TTO3ULHIO,
JEMOHCTPHUPOBATh
OCO3HaHHOE MOBEJICHHUE Ha
OCHOBE TPaJULIMOHHBIX
00111eueT0BEYECKUX
IIEHHOCTEH, B TOM UHCIIE C
Y4€TOM rapMOHM3ALUN
MEKHAMOHAJIbHBIX U
MEKPEIUTUO3HBIX
OTHOLIEHUH, IPUMEHSATh
CTaHJapThl
AHTUKOPPYILIHOHHOTO
MOBEJICHUS

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

P 6, Temn 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
P8, Temnr 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 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

TectupoBanue

YeTHBI o1poc
NunuBuayanbHas
camocTosTeNbHas padoTa
KonTponbhas pabota
Brinosinenue
HK3aMEHAIIMOHHBIX 3a1aHUN

OK 07. ConeticTBOBaThH
COXPAHEHUIO OKPY KaroIIeH
CpPEIIbI, PECYPCOCOECPEKESHHIO,
MIPUMEHSATH 3HAHUS 00
W3MCHCHHUU KJIMMaTa,
MIPUHIIUITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P (HEKTUBHO
JIeiCTBOBAThH B
YPE3BBIYAITHBIX CUTYAITUSIX

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
1.5,1.6

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 Tempr4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

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

TectupoBanue

VYcTHBIN onpoc
NunuBunyansHas
caMOCTOsITeNIbHAas paboTa
KonTponbhas padota
Brimonnenue
9K3aMCEHAIIMOHHBIX 3aJaHuN
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P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,1.8,7.9,7.10I1-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.49.5I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 TI-
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 T1-
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 1.2. BeInoaHITh
pa3paboTKy | BbIIAYY
3aJIaHui JJIsT
pacTEeHHUEBOTYECKUX OpUra

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

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

P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

TectupoBanue

VYcTHbIi onpoc
NunuBunyanbHas
caMOCTOsITeNIbHas paboTa
KonrponsHas pabora
Brmonnenune
JK3aMEHALIMOHHBIX 3aJaHuH

IIK 1.7. OcymiecTBisaTh
MOATOTOBKY MH(pOpMaUN
JUISI COCTABIICHHUSI IEPBUYHOMN
OTUYETHOCTHU

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

P2 Temsr2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temsr4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

PS5, Temsr 5.1,5.2

P 6, Temn 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,
P 10, Temsr 10.1, 10.2, 10.3 TI-
o/c, 10.4

P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

TectupoBanue

YcTHbI onpoc
NunuBunyansHas
caMOCTOsITeNIbHAs paboTa
KonTponbhas padota
Brmonnenne
JK3aMEHAIIMOHHBIX 3aJaHuH
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