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Pabouass mporpamma ydeOHOM AucuuIInHbl «MartemaTuka» pa3zpaboTaHa B
cooTBeTCTBUM ¢ DeiepaibHbIM rOCyJapCTBEHHBIM 00pa30BaTelIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOro 00pa3oBaHus 1Mo cnenuainbHocTd  35.02.05
ArpoHomus, yrBepxkaeHHoro Ilpuka3 MunuctepctBa mnpocsenieHusi Poccuu ot
13.07.2021 N 444 (pen. ot 01.09.2022), denepanbHbIM TIOCYAapPCTBEHHBIM
0o0pa30BaTeNbHBIM CTAHAAPTOM CpPEIHEro 00IIero oOpa3oBaHUs, YTBEPKICHHOTO
[Tpukaszom MunuctepctBoM oOpazoBanusi U Hayku Poccum ot 17.05.2012 r. Ne
413 (pen. [Ipuka3zom MunucrepcTBa oopa3oBanus u Hayku Poccum ot 12.08.2022

r. Ne 732), MPUMEPHON TMporpaMMoii  001meoOpa3oBarebHON  yueOHOU
JTVCHUTLINHBI «Marematukay, TUTSt npodeccuoHaTbHBIX
o0Opa3oBaTeIbHBIX OpraHu3alnuu, PEKOMEHI0BaHHOU denepanbHbIM
roCyAapCTBEHHBIM OIOHKETHBIM 00pasoBaTeIbHBIM YUPEKICHUEM

JOTIOTHUTENBHOTO TIpoeccroHansHOTO 00pazoBanus «MHCTUTYT pa3BUTHA
npodeccuonansHoro obpazoBanus» ot 30.11.2022r. npotokon Nel4 wu
PekoMmeHmanusiMu 1o OpraHu3aliiy MOJy4YeHUs: CpeaHero ooiiero oOpa3oBaHus B
npenesiax OCBOCHHUSI 00pa3oBaTEIbHBIX MPOTPAMM CPEIHEro MPOo(ecCHOHATBEHOTO
oOpazoBaHuss Ha ©0a3e  OCHOBHOro  oOmiero  ooOpazoBaHusi  (IIMCHMO
JlenapramenTa rocyapCTBEHHOU MOJIUTUKHU B chepe CpEIIHETO
npodeccuoHanbHOTO  00pa3oBaHuss W Ipo(eccCHOHaTbHOTO  OOy4YeHUS
MunucreperBa npocBenieans Poccuu ot 01.03.2023 r. Ne 05-592).

CocraBurens: mpenogasaTeslb Kadeapsl 00meo0pa3oBaTENbHbIX AUCLUIIINH
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1. ACHIOPT TPOT'PAMMBI YUEBHOM JIUCHOUTLTAHBI

«MATEMATHUKA»
1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI
[Iporpamma  y4eOHOM  JUCHMIUIMHBI ~ SIBJISIETCS  YaCTblO  IPOTrPamMMBbI
MOJATOTOBKM CIIEUMAIUCTOB cpenHero 3BeHa B coorBerctBuu ¢ OI'OC CIIO mo
cnennasbHOCTH 35.02.05 ArpoHomus.

1.2. MecTO0 AUCUMILUIMHBI B CTPYKTYpe IPOTpaMMbl ITOATOTOBKH CIELUAIVCTOB
CPEIHETO 3BEHA:

yueOHas AucuuIUIMHA «Marematuka» sBIseTcsl NpoQUIbHON AUCHMIIIMHON
0011e00pa3oBaTeNbHOIO IUKIA OCHOBHOM 00pa3oBaTeNIbHOM MpOorpaMMmbl B
cootBeTcTBUM ¢ PI'OC 1o crienmansHocT 35.02.05 ArpoHOMus.

1.3. Heau u 3aa4u JUCUMILIMHBI — TPe0OBAHHMS K pe3yJbTaTaM OCBOCHUS
TUCIHHUTIIINHBI:

1.3.1. leau u 3aga4y JTUCHUTLIMHBI

Henn:

OCBOCHHE OOYYAIOIIUMHUCS COJIepKaHUs y4eOHOW MUCIUILINHBI «MartemaTukay u
JIOCTHKEHUE PE3yIbTAaTOB €€ M3Yy4YEeHHUs B COOTBETCTBUM ¢ TpeboBaHusMu PI'OC
COO c yuerom npodeccuonanpHoM HanpaBiaeHHocTr ®I'OC CIIO.

3agaum:

- (gopmupoBaTh MPEACTABICHUSI O COLMUAIBHBIX, KYJIBTYPHBIX U HCTOPUYECKUX
(hakTOpax CTAaHOBJICHUS] MAaTEMAaTHKU,

- (popMHpOBATH OCHOBBI JIOTUYECKOTO, AJITOPUTMUYECKOTO M MaTEMaTUYECKOTO
MBIIIJICHUS

- ¢dopMupoBaTh yMEHHUS TPUMEHSTh TOJYYEHHbIC 3HAHUS TIPU PEIICHUU
Pa3IMYHBIX 3a]1a4, B TOM YHCIIe MpodecCuoHaIbHbIX;

- ¢dopmMupoBaTh MPEJACTABICHUS O MaTeMaTHKE KaK 4YacTH OOIIEYEIOBEUYCCKON
KYJbTYpbI, YHUBEPCAJIIbBHOM SI3bIKE€ HAYKH, MO3BOJISIIOIIEM OIUCHIBATH U M3Yy4aTh
peabHbIe MPOIECCHl U SBJICHUS B MTOBCEIHEBHOMN XW3HU W B IPOQeCcCHOHATLHON
JIEATECIILHOCTH.



1.3.2. Ilnanupyembie pe3yJbTaTbl 0CBOEHHUS 0011€00pPa30BaTeIbHON IMCHUILIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO
1 Ha ocHoBe PI'OC COO

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN i

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIHUIIJIHHBI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Bribupats criocoObl
pelieHus 3aaad
podeCCHOHAIBHON
NesITeNIbHOCTH
MIPUMECHHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM;

JIP 24 rOoTOBHOCTH K TPYAY, OCO3HAHUE LIECHHOCTH
MacTepcTBa, TPYAOI00HE;

JIP 25 roToBHOCTh K aKTUBHOM AESITEIbHOCTU
TEXHOJIOTUYECKOM U COLMaJIbHOW HalpaBIEHHOCTH,
CIOCOOHOCTh MHUITUHPOBATH, INITAHUPOBATH U
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO 1€ATEILHOCTD;
JIP 26 wHTEpec K pa3nuyHbIM chepam
poecCUOHAILHON 1EATEIbHOCTH.

MP 01 camocTosITeTbHO (OPMYIUPOBATH U
aKTyalIM3upoBaTh NpobiIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MP 02 ycraHaB/IMBaTh CyLIECTBEHHBIN TPU3HAK WIH
OCHOBAHUS JJIs1 CPABHEHHUSI, KJIACCU(PUKALIUU U
0000IIEeHHS;

MP 03 onpenensTs 1eu IesTeTbHOCTH, 3a7aBaTh
IIapaMeTpsl U KPUTEPUU UX JOCTHKECHHUS;

MP 04 BbISBIATH 3aKOHOMEPHOCTH M POTUBOPEUNS B
paccMaTpuBaeMBbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B JESITEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLIEHHUBATh PUCKU MOCIIEICTBUHN JAEITEIbHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBILUIEHUE IIPU
pElIeHNH KU3HEHHBIX MPOOJIEM.

MP 09 BnaneTh HaBBIKAMHU y4e€OHO-MCCIIEI0BATEIHCKON

Y TIPOEKTHOM JIeATEIHbHOCTH, HAaBBIKAMU Pa3peIICHHS
po0em;

ITP6 01 BirageTh METOAAMM J10KA3aTEIbCTB, AJITOPUTMAaMU
peleHus 3aa4; yMeTb (OpPMYJIMPOBaTh OIPEIEICHMS,
aKCUOMBI M TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKICHHS B XOJI€ PELLICHUs 3a1a4;
ITP6 02ymeTh oniepupoBaTh MOHATUSIMU: CTEIIEHD YHCIIa,
Jorapu@m yuciia; yMEHUE BbIIOJIHATh BBIYMCICHUS 3HAYEHU I
U IIpeoOpa3oBaHuil BBIPAXKEHUN CO CTENEHSAMU U
jorapudpmamu, npeodpazoBaHue ApoOHO-pALIMOHATBHBIX
BBIPAKECHMUI;

I1P6 03 ymeTh onepupoBaTh MOHATUAMU: PALlIOHAJIBHBIE,
MppalMOHATIbHBIE, IOKAa3aTeNIbHbIE, CTCIICHHbIE,
JorapupMHUECKUe, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

ITP6 04 ymeTs onepupoBaTh MOHATUAMU: (HYHKLHS,
HenpepbIBHAs (PYHKIIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OINPEEIEHHBIM HHTETPAJl; YMETh HAXOIUTh IIPOU3BOJIHbIE
AJIEMEHTApHBIX (PYHKINN, UCIOJIb3YsI CIIPAaBOYHBIE
MaTepHalibl; UCCIEN0BaTh B MPOCTEHIINX CIydasiX GyHKIINU
Ha MOHOTOHHOCTb, HaXOJJUTh HauOOJbIIIee U HAaUMEHbIIEe
3Ha4YeHue QYHKIUI; CTPOUTH rpa)uKi MHOTOUJICHOB C
UCIOJIb30BaHUEM alllapaTa MaTEMAaTUYECKOTO aHAIN3a;
IIPUMEHATH TPOU3BOIHYIO NIPU PELIEHUH 3a/1a4 HA JBUKCHHUE;
peliaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H Ha
HauOoJIbIIIee M HAaMMEHbIIIee 3HAYCHUsI, Ha HaX0XKJICHHUE
MyTH, CKOPOCTH U YCKOPEHUS;

ITP6 05 ymeTs onepupoBaTh NOHATUSMHU: PallMOHAJIbHAS
GbyHKIMS, TOKa3aTeabHas QYHKIM, cTeneHHast QYHKIMS,




MP 14 BbISIBISATh NPUYHMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJlM3UpOBaTh 3a/1a4uy, BbIIBUTaTh TUIIOTE3Y €€
peuieHus, HaXOAUTh apryYMEHTHhI IS JJOKA3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a7jaBaTh [1apaMeTpbl U KpUTEPUU
peuieHus;

MP 15 ananu3upoBaTh OJTYYEHHBIE B XO/I€ PELLICHUS
3a/1a4ul pe3yJIbTaThl, KPUTUYECKHA OLEHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

MP 18 ymeTb epeHOCUTh 3HaHUS B IIO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIbHOCTH;

MP 19 ymeTb HHTErpupOBaTh 3HAHUS U3 PA3HBIX
MpeIMETHBIX o0IacTei;

MP 20 BbIIBUTATh HOBBIE UCH, IPEJIaraTh
OpPUTHHAIIBHBIC MTOIXO0/IbI U PELIEHUS; U CIIOCOOHOCTD UX
HCIIOJIB30BAaTh B II03HABATEILHON U COLMATIBHOU
MpaKTHUKE

norapudmudeckas GyHKIHSI, TPUTOHOMETPUIECKUE
¢bynkunu, odpaTHble QYHKIMH; YMETh CTPOUTH rPpaduKu
M3YYEHHBIX (DYHKIUH, UCIIONB30BaTh rpauKy Mpu U3y4EeHUU
IIPOLIECCOB U 3aBUCUMOCTEM, IIPH PELIEHUH 3a]1a4 U3 IpYrux
y4eOHBIX IPEIMETOB U 33]a4 U3 PEaIbHOM JKU3HH; BBIPAKATh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;

ITP6 06 ymeTh pemarh TEKCTOBBIC 3a7a4d Pa3HBIX THUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, TOJU U YaCTH, HA IBUKCHHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIYT, HAJOTH 33Ja4u U3
001acTH yNpaBJICHUs JIUYHBIMU U CEMEUHBIMU (PUHAHCAMH);
COCTaBIISITh BBIPAXKCHHUSI, ypAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33J1a4M, UCCIIE0BATh I10JIy4YEHHOE
pelleHre 1 OlEHUBATh MPaBIONOA00HOCTh Pe3yabTaTOB;
ITP6 07 ymeTs onepupoBaTh NOHATUSMU: CPEIHEE
apumernyeckoe, MeaHa, HauOOJIbIlIee U HAUMEHbIIIEee
3HA4YEHUS, pa3Max, TUCIEPCHUsl, CTAHJaPTHOE OTKIOHEHHE
YHCIOBOTO Habopa; yMeTh U3BIIEKATh, MHTEPIPETUPOBATH
uH(pOpMaLIKIO, IPEICTABICHHYIO B TaOIUIaX, Ha
quarpammax, rpadukax, OTpaXkKarollyto CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUHN; TPEICTABIATH HHPOPMALIUIO C
MOMOIIBIO TAOTUI] ¥ TUarpamMm; UCCIeI0BaTh
CTaTUCTHYECKUE TAHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

ITP6 08 ymeTh onepupoBaTh MOHATUSIMH: CIIYIAHBIA OMBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS;
YMETh BBIYHUCISITH BEPOATHOCTH C HCIOJIH30BAHUEM
rpadUUecKuX METOI0B; TPUMEHSITH (POPMYITBI CIIOKEHUS
YMHOXXEHUS BEpOSATHOCTEH, KOMOMHATOPHbIE (PaKThI U
(OpMYITBI TP PEIICHUH 3a]1a9; OIIEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHE MTPUBOAUTH TIPUMEPHI MTOSIBIICHHSI
3aKOHa OOJIBIINX YHCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBIICHUSIX




IIP6 09 ymeTh onepupoBaTh NOHATUSIMU: TOUKA, MPSIMasi,
IJIOCKOCTh, IPOCTPAHCTBO, ABYI'PAaHHBIN yroul,
CKPELIMBAIOIIMECS NPSIMbIE, TAPAIIEIBHOCTD U
NEPIEHIUKYJIIPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY
MPSAIMBIMH, YTOJI MEXKIY NPSAMOMN U IJIOCKOCTBIO, YTOJI MEXKIY
IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J10 TUNIOCKOCTH,
pPacCTOsIHUE MEXAY IPSMBIMU, PACCTOSIHUE MEXKY
IUIOCKOCTSIMHU; YMEHHUE UCI0JIb30BaTh IIPU PELICHUH 3a/1a4
M3YYEHHbIE (PAKThI U TEOPEMbI IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

IIP6 10 ymeTh onepupoBaTh MOHATUSIMHU: MHOTOI'PaHHUK,
CE4YEeHHE MHOTOTpaHHMKA, Ky0, apaienenumnes, Npu3ma,
nupamuia, GUrypa u IOBepXHOCTh BpallleHuUs, IITUHD,
KOHYC, map, cepa, ceueHus: pUrypsl BpalieHus, MI0CKOCTb,
Kacatomasicsi chepbl, HMIUHAPA, KOHYCA, IJI0MAAb
MIOBEPXHOCTU UPaMU/Ibl, IPU3MBI, KOHYCA, LIUJIUHAPA,
wiomaab chepsl, 00beM Kyda, MPSIMOYTOJILHOTO
napajuleJienune1a, TMpaMubl, IpU3MbL, IIIMHIPA, KOHYCA,
miapa; yMeHue u300pakaTb MHOTOTPAaHHUKHU U TIOBEPXHOCTH
BpaIllEHUs], UX CEYEHUsI OT PyKH, C TOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPENICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPAaBUIIbHBIE MHOTOIPAHHUKY;

ITP6 11 ymeTh onepupoBaTh MOHATUSIMU: ABH)KEHUE B
IPOCTPAHCTBE, 0100HbIE (PUTYPBI B TPOCTPAHCTBE;
HCIIOJIb30BaTh OTHOIIICHHE TUIOMAEH MOBEPXHOCTEN 1
00BeMOB MOJOOHBIX GUTYp MPH PEIICHUHU 3a]1aY;

IIP6 12 yMeTh BBIYUCIATh TEOMETPUUECKUE BETUUNHBI
(mnmuHa, yrou, miomaak, 00beM, II0Ia s> TOBEPXHOCTH),
MCTOJIb30BaTh U3y4YEeHHBIE (POPMYIIBI U METOIbI;

IIP6 13 ymeTh onepupoBaTh MOHATHSIMU: IPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPJAUHATBI TOUKHU, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKAJSIPHOE MMPOU3BEICHHE, YTOJI




MEXy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPa
Ha YHUCJI0; HAXOAUTH C MTOMOIIBIO N3YUYEHHBIX (hopMyI
KOOPJMHATBI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY ABYMsI
TOYKaMU;

I1P614 ymeTh BBIOMpaTh MOIXOASIINNA U3YYEHHBIN METO/T
JUIS PELICHUs 3a7]auM, Paclio3HaBaTh MaTeMaTHUECKUE (PaKThI
U MaTeMaTU4YeCKHe MOJENIN B IPUPOAHBIX M OOLECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYECKOU HAYKH;

ITPy 01 ymeTs onepupoBaTh NOHATUAMHU: ONPEICIICHUE,
aKcuoma, Teopema, CiIe/ICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeabCTBO, PAaBHOCHIIbHBIE ()OPMYIMPOBKH; YMEHHE
(dopMynHupoBaTh 0OpAaTHOE W MPOTHBOIOIOKHOE
YTBEPKACHHUE, IPUBOIUTH IIPUMEPBI U KOHTP IPUMEDBI,
MCII0JIb30BaTh METOJ] MATEMAaTUYECKOW NHIAYKIINH;
IIPOBOAMTH JOKA3aTEIbCTBEHHBIE PACCYKACHUS IIPU
pEeIlIeHnH 3a/1a4, OLIEHUBATh JIOTMUECKYIO IPABUIIBHOCTD
paccyXJIeHUN;

IIPy 02 ymeTh onepupoBaTh NOHATUSMU: MHOKECTBO,
IIOJIMHO>KECTBO, ONIEPALIMN HaJ MHOXKECTBAMHU; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar 1is
OINMCAHUS PEANIBHBIX IIPOLECCOB U SIBJICHUI IIPU PELICHUH
3aJ1a4, B TOM YHUCJIE U3 JPYTUX Y4EOHBIX MIPEIMETOB;

ITPy 03 ymeTh onepupoBaTh MOHATUAMU: Tpad, CBAZHBIN
rpad, nepeBo, KUK, rpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh U
ONMCHIBATh Tpadbl pa3IMUHbIMU CIIOCOOAMH; UCIIONIb30BATh
rpadsl Ipu pelIeHUH 3a/1a4;

ITPy 04 ymeTs cBOOOIHO ONEPUPOBATH MOHATUSIMHU:
coueTaHue, IEPECTaHOBKA, YACIIO COUETAaHUM, YUCIIO
nepecTaHoBOK; OMHOM HbloTOHA; yMEeHHE TPUMEHSITh
KOMOMHATOpHBIE (DaKThI U PACCYXKIAECHUS JUIsl peIlICHHs 3a/1a4;
IIPy 05 ymeTs onepupoBaTh NOHATHIMU: HATYPAIbHOE




YHCII0, 11€JI0€ YUCIIO0, OCTATOK 110 MOAYJII0, PAllHOHAIBHOE
YHCII0, UPPALMOHATBHOE YHCII0, MHOXKECTBA HAaTypPAJIbHBIX,
LEJIBIX, pAllMOHAIIBHBIX, JEHCTBUTEIbHBIX YHCET; YMEHUE
MCIIOJIb30BATh IPU3HAKY JICTTUMOCTH, HAMOOIIBIITNI 00N
JIeNIUTeNb 1 HaUMeHblee o011ee KpaTHOe, allrOPUTM
EBkima npu pemeHnn 3ajad; 3HaKOMCTBO € Pa3TUYHBIMU
HO3ULIMOHHBIMU CUCTEMaMH CUMCIICHHUS;

ITPy 06 ymeTs CBOOOHO ONIEPUPOBATH MOHATHIMU: CTETICHb
C LIeJIBIM [T0Ka3aTesleM, KOPEHb HaTypalbHOM CTEleHH!,
CTETIeHb C PAllMOHAJILHBIM ITOKA3aTeNIeM, CTETICHb C
JeMCTBUTENBHBIM IIOKA3aTeNNeM, JlorapuM 4ucia, CHHYC,
KOCHHYC U TaHT'€HC TIPOU3BOJIHLHOTO YHCIIA;

IIPy 07 ymeTh onepupoBaTh MOHATUSIMH: TOKIECTBO,
TOKIAECTBEHHOE MpeoOpa3oBaHme, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEpaBEHCTB, PABHOCUIBHOCTb
yYpaBHEHHIA, HEPABEHCTB U CUCTEM, PALlMOHAIBHEIC,
uppalnyoHalbHble, T0Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUIECKHE YPAaBHEHHUS,
HEPaBEHCTBA U CUCTEMbl; YMEHHE pPellaTh ypaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO PA3JINYHBIX TIPUEMOB;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C ITAPAMETPOM;
NPUMEHSTH YPaBHEHHSI, HEPABEHCTBA, MX CHCTEMBI JIJIS
pelLIeHHs] MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX
oOracTell HayKu U pealibHOM JKU3HH;

ITPy 08 ymeTs CBOOOHO ONEPUPOBATh MOHATUAMU: TpapuK
¢GyHKIMM, 0OpaTHas PYHKIIMS, KOMIIO3UIUS (QYHKITHUH,
TMHeWHas QYHKIUS, KBaIpaTHIHast QyHKINS, CTeIICHHAS
(GYyHKLHUSA C LIETbIM IT0Ka3aTelleM, TPUTOHOMETPUYECKHE
¢GyHKIIMHM, 0OpaTHBIE TPUTOHOMETpUUYECKHE (QYHKIUHY,
nokasaresbHas U orapupmuueckas GyHKINUN; yMEHHE
CTpOuTh rpaduka GyHKIUH, BHITOIHATH IPeoOpa3oBaHus
rpaduKoB (PyHKIMI{; yMEHUE HCIIOIB30BaTh IpaduKu
GbyHKIMH 1715 M3y4eHHUs IPOIIECCOB U 3aBUCHMOCTEN MPHU




pELICHUH 3aJa4 U3 APYTUX Y4€OHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (pOpMyIaMH 3aBUCUMOCTH
MEX]y BEIMYMHAMHU; YMEHHE CBOOOHO ONEPUPOBAThH
MOHATUSMH: YETHOCTb (DYHKIINH, IEPHOAMIHOCTD (PYHKIUH,
OrPaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTh (DYHKIIUH,
SKCTpeMyM (YHKINHU, HAUOOJIbIIICe U HAaMMEHbIIIee 3HaUCHUE
(GyHKLIMU Ha IPOMEXYTKE; YMEHUE POBOJAUTH UCCIIEI0BAaHUE
(GyHKINU; YMEHHE UCTIOIB30BATh CBOWCTBA U TPapuKu
(GyHKLUU 171 pellieHus] ypaBHEHH, HEpaBEeHCTB U 3a/1a4 €
napameTpamu; n300pakaTh Ha KOOPAWHATHOM MIIOCKOCTH
MHOYECTBa PEIICHNU YpaBHEHU, HEPABEHCTB U UX CHCTEM;
TPy 09 ymeTs cBOOOAHO ONEPUPOBATH MOHATUSAMMU:
M0CJIEI0BATENbHOCTD, apu(MeTHUYECKast TPOrpeccHs,
reoMeTpuyecKas nporpeccusi, 0eCKOHEUHO yObIBaroIast
porpeccusi; yMeHue 3aJaBaTh [10CIe10BaTEIbHOCTH, B TOM
YHCIIe C TIOMOIIBIO PEKYPPEHTHBIX (POpMYyIT;

ITPy 10 ymeTs onepupoBaTh MOHATUAMU: HEIPEPHIBHOM
byHKIMH, acHMITOTH Tpaduka GyHKIMH, TIEpBasi U BTOpast
POU3BO/IHAS (PYHKIIUH, TEOMETPUUECKUI U (PU3HIECKUA
CMBICJI TPOU3BOIHOM, TIEpBOOOpa3Has, ONPEACTICHHBIH
MHTETpajl; yMEHUE HAXOUTh aCUMIITOTHI rpaduka GyHKINY;
YMEHHUE BBIYHCIISTH MPOU3BOIHBIE CYMMBI, IPOU3BEACHNS,
YaCTOTHOTO U KOMITO3ULIMM (DYHKIIMHA, HAXOUTh ypaBHEHHUS
KacaTelbHOU K rpaduKy QYHKIUU; YMETh UCIOJIb30BaTh
MPOU3BOJIHYIO ISl UCCIIeI0BaHUs (DYHKIMM, 1715
HAXOKJICHUS HAMTY4IIIEro peIeHus MPUKIATHBIX, B TOM
YHCIIe COLUATbHO-DPKOHOMUYECKUX U (PU3HUECKUX 3a/a4, JUIs
OIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOJUTh TUIOIAAN U
00BeMbI PHUTYp ¢ TOMOIIBIO0 UHTETPANIa; IPUBOJANUTH IIPUMEPHI
MaTeMaTHYeCKOro0 MOJIETMPOBAHUS C TOMOIIIBIO
nuddepeHIMaTbHBIX YPaBHCHHH,

ITPy 11 ymeTh onepupoBaTh MOHATUIMHU: KOMILJIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIC YHCIIa, MOJYJIh H
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apryMeHT KOMIUIEKCHOTO YHcia, hopMa 3alucu
KOMIUIEKCHBIX UuCell (reoMeTprudeckKas,
TPUTOHOMETpHUUECKast U anredpandeckas); yMeTb
MIPOU3BOIUTH ApHU(PMETHIECKUE IEHCTBHS C KOMITJICKCHBIMH
YKCJIAMU; IPUBOJUTH IIPUMEPHI UCIIOIb30BaHU
KOMIUIEKCHBIX UHCEIT;

ITPy 12 ymeTb cBOOOIHO OTIEPUPOBATH MOHATUSMU: CPEIHES
apupmMeTHIecKoe, Meiana, HanooJbllee 1 HauMEHbIIIee
3HA4YEHUS, pa3Max, TUCIEPCHUs, CTAHJAPTHOE OTKIOHEHUE JJIs
OINMCAHUS YUCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JIAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadMUecKuX METOI0B U 3JEKTPOHHBIX CPEACTB; TpapruecKn
HCCIIEI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW pEerpeccuy;

ITPy 13 ymMeTh HaXOAUTh BEPOSITHOCTH COOBITHH C
UCTIOJIb30BaHUEM I'Ppa)UIECKUX METOJIOB; IPUMEHSTH JIIS
pereHus 3a1a4 (GopMyJIbl CIIOKEHHSI U YMHOKEHUS
BEPOSITHOCTEH, (OPMYILY TIOITHON BEPOATHOCTH, (HOPMYITY
bepuyiian, komOuHaTOpHBIE (PAKTHI U (POPMYJIBL; OLICHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; YMEHHE OIIEPUPOBATH
MOHATHUSMM: ClIydailHasi BEIMYMHA, PaclpeaeIcHUue
BEPOSITHOCTEM, MATEMATUYECKOE OXKUIAHUE, TUCIIEPCUS U
CTaHJApTHOE OTKJIOHEHHE CIIy4aifHON BEJIMUMHBI, (PYHKIIUU
pacupeneneHus U II0OTHOCTH PaBHOMEPHOTO,
IIOKAa3aTeIbHOI0 1 HOPMAJIBHOTO PacIpelelICHU; yMEHHE
HCIIOJIB30BaTh CBOMCTBA U3yYEHHBIX PAaCIPENeICHUN IS
pelIeHus 3a1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX
YHCeIl, METO/1bl BHIOOPOYHBIX MCCIIEIOBAaHUN; yMEHUE
MPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIINX YHCEN B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

ITPy 14 ymeTs cBOOOHO ONEPUPOBATH MOHATUSMU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN
YTOJ1, IBYTPAHHBIA YTOJ, TPEXTPAaHHBIN YroJl,
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HepeceKaroIInecs, MapauiebHbIe U CKPELIUBAIOIIUECS
npsMble, TapaIICTbHOCTh U MEPIICHAUKYISPHOCTD MPSIMBIX U
IUIOCKOCTEH, Yool MeX Ay NPsIMBIMH, YTOJI MEXY IPAMOM 1
IUIOCKOCTBIO, YTOJI MEXy TNIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPH PEIIEHUH 33]1a4 U3yUCHHbIE (DAaKThI U
TEOpEeMBbI IJIAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mephbl
00BEKTOB B OKPYKAIOIIEM MHpE; YMEHHE OIEPHpPOBAThH
MOHATUSIMH: MHOTOTPAHHUK, CEYCHNE MHOTOTPaHHUKA,
IPaBUJIbHBII MHOTOTPaHHUK, IPU3Ma, NUpaMuaa, purypa u
MOBEPXHOCTh BpaLICHHUs, IUIIHMHIDP, KOHYC, IIap, chepa,
pa3BepTKa NOBEPXHOCTU CEYEHUsI KOHYCa U LIMINH/pa,
napaJulelbHble OCH WIN OCHOBAHHUIO, CEYEHHE I11apa,
IUIOCKOCTB, Kacarolasics cepbl, IINHAPA, KOHYCa; YMEHHE
CTPOHTH CEUCHHE MHOTOTPAaHHHKA, U300paKaTh
MHOT'OI'PaHHUKH, (PUTYpbI ¥ IOBEPXHOCTH BpAILIEHUS, UX
CEUeHHsI, B TOM YHCIIE C TIOMOIIBIO SJICKTPOHHBIX CPEJICTB;
YMEHUE NPUMEHATh CBOWCTBA FT€OMETPUUECKUX QUTyYp,
CaMOCTOSITENIEHO (DOPMYITUPOBATH OTIPEIEICHUS H3ydaeMbIX
¢buryp, BbLABUraTh FMIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reOMETPHUECKUX (PUTYpP, 000CHOBBIBATH UJIH OMIPOBEPTATh
UX; YMEHHUE NMPOBOAUTH KIaCCUPUKAIIIO (PUTYp 11O
Pa3IMYHBIM NPU3HAKAM, BHIITOJIHATH HEOOXOIIMBIE
JIOTIOJTHUTEIIbHBIE TOCTPOEHUS;

ITPy 15 ymeTs cBOOOJIHO ONEPUPOBATH MOHATUSIMMU:
wiomaab Gurypsl, 00semM GUrypsl, BeIMUnHAa yria,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKTY
NPSIMBIMH, PACCTOSTHIE MEXTy TUIOCKOCTSIMH, TIIOMIA]Th
cdepsl, IUIOIAAb MOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCa,
IIINHJPA, 00BeM KyOa, IPSMOYTOIBHOTO TapajulesIeHIea,
MUpPaMU/Ibl, TPU3MBI, HWIIMHAPA, KOHYCa, [I1apa; yMEHHE
HAXOJUTh OTHOLIEHHE 00bEMOB MOJOOHBIX QUTYD;

IIpy 16 ymeTs cBOOOTHO ONEPUPOBATH MOHATHIMMU:
JIBIDKEHUE, TTapaJUIeIbHBINA IEPEHOC, CHMMETPHS Ha
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IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPe0Opa3oBaHKe
no00us, mo1o0HbIe (GUTYPBI; YMEHUE PACIIO3HABATH PaBHBIE
U M0A00HbIE (PUTYPBI, B TOM YUCIIE B IPUPOJE, HCKYCCTBE,
apXHUTEKTYpE; YMEHHE UCIIOIb30BaTh T€OMETPUIECKHE
OTHOILIEHHSI, HAXOUTh FT€OMETPUYECKNE BEIMYUHBI(IJINHA,
yroJi, oAb, 00BbEM) IIPU PELICHUHN 33]1a4 U3 IPYIUX
y4eOHBIX IPEMETOB U U3 PEAbHOM KU3HH;

Ipy 17 ymets cBOOOIHO OTIEPHPOBATH TOHATHSIMHU:
IpPSIMOYTOJIbHAs CCTeMa KOOPJMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPUHATHI BEKTOPA, CYMMa BEKTOPOB,
IIPOM3BECHUE BEKTOPA HAa YUCIIO, PA3JI0KEHHE BEKTOPA 110
0a3mucy, CKaIIpHOEe POU3BEICHUE, BEKTOPHOE
IPOMU3BECHUE, YTOJl MEKIY BEKTOPaMU; YMEHHUE
UCTIOJIb30BaTh BEKTOPHBIM U KOOPIMHATHBIA METOJ IJIst
pelLeHHs FeOMETPUYECKUX 3a/1ad U 33/1a4 IPYTUX yueOHbIX
MPEIMETOB;

ITPy 18 ymeTh MOAETMPOBATH peabHbIE CUTYAL[MH HA SI3bIKE
MaTEMaTHKH; COCTABIISITh BRIPAKCHHUS, YPABHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3aauH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C HCITOJIb30BAaHHEM
anmapara anreopbl, HHTEpIPETUPOBATh MOTYYEHHBIN
pe3ysbTaT; CTPOUTh MaTeMaTHUECKUE MOJIEIH C TIOMOIIBIO
reOMEeTPHUYECKUX MOHATUI U BEIMYHH, PEIIAaTh CBSI3aHHBIE C
HUMH TTPAKTHYECKHE 33]]a9l; COCTABIISTH BEPOSITHOCTHYIO
MO/JIEJIb U UHTEPIIPETUPOBATH MOJyYSHHBIH pe3ysbTar;
pemarh MPUKIAIHbIE 33]]a9i CPEJICTBAMH MaTEMAaTHIECKOTO
aHaJM3a B TOM YHCIIE COIMATbHO-DKOHOMUYECKOTO
(bU3M4eCKOro xapakrepa;

IIPy 19 ymeTh BoIOUpATh MOIXOIAIIANA METO/ JIJISl PEIICHUS
3ajJ]auy; MOHUMAaHUE 3HAYUMOCTH MaTeMaTUKU B U3yYCHUU
MPUPOIHBIX U OOIIECTBEHHBIX IPOIIECCOB U SIBIICHUIA,
yYMEHHUE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTHKHU B
MCKYCCTBE, YMEHHE IPUBOJIUTH MPUMEPHI MATEMaTHUECKUX
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OTKPBITUI PYCCKOM M MUPOBOI MaTeMATHYECKOW HAYKU

OK 02. Ucnonb3oBath
COBpEMEHHBIE CPEJICTBA
IIOMCKa, aHaJIn3a U
HMHTEPIPETALIMH
uH(popMaIUU U
MH(OPMALMOHHBIC
TEXHOJIOTHH JIJIS
BBITIOJTHCHHUS 3a/1a4
po¢eCCHOHAIBHON
JCSTEIIbHOCTH,

JIP 33 chopMUpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha
JMaiore KyJibTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIHTYPHOM MUDE;

JIP 34 coBepilleHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKON
KYJIBTYPBI KaK CpEJICTBA B3aUMOJCHCTBUS MEKITY
JIFOJIBMU U TTIO3HAHMS MUDPA;

JIP 35 oco3HaHue NEHHOCTU HayYHOU AESTEIbHOCTH,
TOTOBHOCTb OCYLIECTBIISATh IPOECKTHYIO U
HCCIIE0BATENIbCKYIO ACITEILHOCTh MHAUBUAYAIBHO U B
rpy1mIe.

MP 21 BnaieTs HaBBIKAMU TOJTYYCHHS HHPOPMAIIHH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIIBHO
OCYIIECTBJISITh MMOUCK, aHATIN3, CUCTEMAaTHU3AIUIO U
WMHTEpPIpETANIO UHPOPMALIMK Pa3IMYHbIX BUIOB U
(dhopM TIpeICTaBICHHUS,

MP 22 co3maBath TEKCTHI B pa3IU4HbBIX (popmarax ¢
y4eTOM Ha3HaueHUs HH(GOPMAIUHU U IIETICBOM
ayTUTOPHUH, BBIOMpas ONTUMATIBHYIO PopMy
MIPEACTABICHUS U BU3YyaIU3allHH;

MP 23 oueHuBaTh JOCTOBEPHOCTb, JETUTUMHOCTD
nH(pOpMaInu, ee COOTBETCTBUE MPABOBBIM U MOPAJIHHO-
ATUYECKUM HOpMaM;

MP 24 ucnonp30BaTh CpeACTBAa MHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B PEIICHUHN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aIIMOHHBIX
3a/1a4 ¢ coOMroeHreM TpeOOBaHUI SPTrOHOMHUKH,
TEXHUKH 0€30MacHOCTH, THTUEHBI, PECYPCOCOepEeKeHHUS,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOpPMAIIMOHHOM
0C30ITacHOCTH;

MP 25 Bnaznetb HaBbIKAMU PACHO3HABAHUSI M 3AIUTHI

ITP06 05 ymeTs onepupoBaTh NOHATUSMU: pallMOHAIbHAS
dbyHKIMSI, TOKa3aTeabHas (yHKIM, CTeTICHHAs (QyHKIINS,
norapupmMuyueckas QyHKIHUs, TPHTOHOMETPHYECKHUE
dbyHKIMH, 00paTHBIE (YHKIIMH, YMETh CTPOUTH TpaduKu
U3YyYEHHBIX (DYHKIIMA, UCIIOIB30BaTh I'pauKu PU U3yUSHUU
IPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTrUX
y4eOHBIX IPEIMETOB U 33Ja4 U3 peaJIbHOM JKU3HM; BBIPAKATh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETUUUHAMU;

ITPy 07 ymeTs onepupoBaTh NOHATUAMHU: TOXKIECTBO,
TOKIECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMa YPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHMI, HEPABEHCTB U CUCTEM, PALlMOHAJIbHBIE,
MppalMOHATIbHBIE, IOKAa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUECcKue, TPUTOHOMETPUYECKHE YPaBHEHMUS,
HEPABEHCTBA U CUCTEMbI; YMEHHE PEllaTh YpaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIIIBIO Pa3IMYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C TapAMETPOM;
IPUMEHSTh YPAaBHEHMsI, HEPABEHCTBA, UX CUCTEMbI JJIs
pellIeHns MaTeMaTUYeCKUX 3aa4 U 3a7a4 U3 pa3IMyHbIX
oOacTeil HayKH U pealbHOM KU3HH;

ITPy 16 ymeTs cBOOOHO ONEPUPOBATH MOHATUSMHU:
JIBIDKEHUE, MapajleNIbHbIA NepeHoC, CHMMETpUS Ha
IJIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, IIPe0Opa3oBaHue
no00us, mo100HbIe (GUTYPBI; YMEHUE PACcIIO3HABATh PaBHbIE
Y 110100HBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE, HICKYCCTRBE,
aApXUTEKTYpE; YMEHUE UCIIOIb30BaTh T€OMETPUUECKUE
OTHOIIEHHUSI, HAXOAUTh FT€OMETPUUECKHE BETUUNHBI(JIMHA,
yTroJ1, MJIOoUIa b, 00beM) IIPU PELICHUN 33134 U3 IPYTrux
y4eOHBIX IPEIMETOB U U3 PEATbHOM JKU3HU;
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nHpopManuu, HOOPMAITMOHHOW 0€301TaCHOCTH

OK 03. [lmanupoBats u
pealln30BhIBATh
COOCTBEHHOE

PO eCCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
MPEANPUHIMATEITHCKYIO
NesITeNIbHOCTD B
npodeccnonansHoi chepe,
UCIOJIb30BaTh 3HAHUSA 11O
(hMHAHCOBOM I'PAMOTHOCTH
B Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX;

JIP 12 cdopMHUpOBaHHOCTH HPAaBCTBEHHOT'O CO3HAHMS,
ATUYECKOTO MTOBEJCHUS;

JIP 13 ciocoOHOCTh OLICHUBATh CUTYAIMIO
MIPUHUMATh OCO3HAHUE PEILICHUSI, OPUECHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

JIP 14 oco3HaHue JIUYHOTO BKJIaJa B TOCTPOEHHUE
YCTOWYUBOTO OYIyILIEro;

JIP 15 OTBETCTBEHHOE OTHOLLEHUE K CBOUM POJUTEISIM
U (WJIK) IPYTUM 4YI€HaM CEMbH, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMEMHOM
YKU3HHU B COOTBETCTBHMHM C TpaauUusiMu HapoaoB Poccuu;
MP 36 camOCTOSTENBHO OCYLLECTBIISITH
MO3HABATENBHYIO ACSITEIbHOCTD, BBISBIISTH MPOOIEMBI,
CTaBUTH U (OPMYITHPOBATH COOCTBCHHBIE 33/1a9H B
00pa3oBaTeNbHOMN IEATEIBHOCTH U KU3HEHHBIX
CUTYaIHIX;

MP 37 camMOCTOATENBHO COCTABIIATH IJIaH PELICHUS
POOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPECTABICHUI;

MP 42 naBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTD
KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBHE
PEe3yIabTAaTOB LIEJISIM

MP 43 BnajsieTh HaBbIKAMU [103HABATEIbHON pediekcun
KaK OCO3HAHUs COBEPIIAEMBIX ACUCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHU; UCNOJIb30BaTh MPUEMBI PEPIIEKCUH JIS
OLICHKH CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

MP 44 ymeTh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PEHICHUS 110 UX CHUKEHUIO;

JIP 38 cdopMupoBaHHOCTH BHYTPEHHEW MOTHBAIINH,
BKJIIOYAIOIUN CTPEMIIEHHE K JTOCTHKEHUIO 1IeJIU U

IIP6 03 ymeTh onepupoBaTh NOHATUSIMU: PAllMOHAJIBHBIE,
UppaLMOHAIIbHBIE, IOKA3aTeNbHbIE, CTCIICHHBIE,
norapuMuuecKrue, TPUTOHOMETPUYECKUE YPABHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

IIP6 10 ymeth onepupoBaTh NOHATUSIMU: MHOTOIPAHHHUK,
ceueHre MHOTOTpaHHUKa, KyO, apajuiesienurne], npu3ma,
nupamMuia, GUrypa u NOBEpXHOCTh BpallleHuUs!, IUIUH/P,
KOHYC, map, cepa, ceueHus: pUrypsl BpalieHus, MI0CKOCTb,
Kacatomasicsi chepbl, HMIUHAPA, KOHYCA, IJI0MAAb
MMOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, IUIUHIPA,
wiomaab chepsl, 00beM Kyda, MPSIMOYTOJILHOTO
napajuieJienune1a, TMpaMubl, IPU3Mbl, HWIKHPA, KOHYCA,
miapa; yMeHue u300pakaTb MHOTOTPAaHHUKHU U TIOBEPXHOCTH
BpaIIEHUs, UX CEUCHUS OT PYKH, C TOMOIIIbIO YePTEHKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPaHHUKH;

ITP6 13 ymeTh onepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHAS
cucTeMa KOOpJIUHAT, KOOPIUHATHI TOUKH, BEKTOD,
KOOpJMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEACHUE, YOI
MEXIy BEKTOPAMH, CYMMa BEKTOPOB, TPOU3BEJIEHNE BEKTOpA
Ha YKCJI0; HAXOJUTh C MOMOIIbIO NU3YUYE€HHBIX (HOpMyIT
KOOPJMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKY IBYMS
TOYKaMHU;
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ycnexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHHE
JIEHCTBOBATD, MCXOS U3 CBOMX BO3MOKHOCTEH;

JIP 39 chopMHpOBaHHOCTb AMITATHH, BKIFOYAIOIICH
CIIOCOOHOCTH TOHUMATh 3MOITMOHATILHOE COCTOSTHUE
OPYTUX, YYUTBIBATH €T0 MPU OCYLIECTBICHUU
KOMMYHHKAITUH, CIIOCOOHOCTh K COUYBCTBHUIO U
COINEPEKNBAHUIO;

JIP 40 chopMHUPOBAaHHOCTH COLMATBHBIX HABBIKOB,

BKIIIOYAarOIIUX CITIOCOOHOCTH BBICTPAUBATb OTHOLICHUA C

JIPYTUMH JIFOABMU, 3a00TUTCS, IPOSIBIISATH HHTEPEC U
paspenatb KOHQJIUKTHI

OK 04. DddexTruBHO
B3aMMO/ICHCTBOBATD U
paboTaTh B KOJUICKTHBE U
KOMaH/I¢;

MP 09 BnaneTh HaBbIKAMU y4€OHO-HCCIIEIOBATEIbCKON

IIPOEKTHOM U COLIMAJIBHOM 1EATENBHOCTH;

MP 30 noHMMAaTh ¥ UCTIOJIB30BATh MPEUMYIIIECTBA
KOMAaHIHOW ¥ UHIMBUyalbHOI paboThI;

MP 32 npuHUMAaTh 1EJIM COBMECTHOU JEATEIHLHOCTH,
OpPraHHU30BBIBATH U KOOPAWHUPOBATH JEHCTBUS 10 €€
JOCTIDKCHHIO: COCTABIAThH IUIAH JICHCTBHIA,
pacnpenesaTs pojau ¢ y4eTOM MHEHUH y4aCTHUKOB,
00CyXI1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

MP 07 KoopAMHUPOBATH U BBINOJIHATH paboTy B
YCJIOBUSIX PEaJIbHOTO, BUPTYAJIBbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJICHCTBUS;

MP 35 ocymiecTBisATh HO3UTUBHOE CTPATErMUECKOE
IIOBE/ICHUE B PA3JIMYHBIX CUTYaLUsIX, IPOSBIATh
TBOPYECTBO U BOOOPAKEHUE, OBITHh MHUITUATUBHBIM
MP 45 npuHUMaTh MOTHUBBI U ApTYMEHTBI APYTUX
JIIOJIEH TIPU aHAJIM3€ PE3YJITATOB JEATEIbHOCTH;

MP 48 npusHaBaTh CBOE IIPABO U MPABO APYTUX JHOACH

Ha OIINOKH;
MP 49 pa3BuBaTh CHOCOOHOCTH TOHUMATh MHP C
TTO3UIIMH JIPYTOTo YeI0OBeKa

I1P6 8 ymeTh onepupoBaTh NOHITUSMU: CITyYalHBIN OIBIT U
ciydaifHoe cOObITHE, BEPOSITHOCTD CIIy4alfHOI'O COOBITHS;
YMEHHUE BBIYHCIISTh BEPOSTHOCTh C UCIIOJIH30BAHUEM
rpadMuecKux METOJI0B; IPUMEHATh (POPMYJIIBI CII0XKEHUS U
YMHOKEHUS BEPOSATHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(bopMyIIbI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy9aifHBIMHU
BEJIMYMHAMU; YMEHHE IPUBOAUTH IPUMEPHI MOSIBICHUS
3aKOHa OOJIBIIMX YHCEJ B IPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSIX;

ITPy 06 ymeTs cBOOOHO ONEPUPOBATH MOHATUSMU: CTETIEHb
C LIeJIBIM TTOKa3aTesieM, KOPeHb HaTypalbHOM CTENeHH!,
CTETIeHb C PAlMOHAIBLHBIM ITOKA3aTeNIeM, CTETICHb C
JIeMCTBUTENBHBIM MIOKa3aTeNneM, Jiorapudm yncia, CHHYC,
KOCHHYC U TaHT'€HC TIPOU3BOJIHLHOTO YHCIIA;

ITPy 08 ymeTs CBOOOHO ONEPUPOBATh MOHATUAMU: TpapuK
¢byHKIMM, 0OpaTHas PYHKIIMS, KOMIIO3UIUS (QYHKIIHH,
JTUHeWHas QYHKIUS, KBaJpaTu4yHas QyHKINS, CTEIICHHAs
(GYHKIHUS C IETBIM ITOKa3aTelleM, TPUTOHOMETPHYECKHE
¢byHK1MH, 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIHH,
nokasarenbHas U Jorapudmuyeckas QyHKIUU; yMEHNE
CTpOUTH rpaduka PyHKIHMH, BBINOIHATH IPEOOPA30BaAHUS
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rpadukoB QyHKIMI; yMEHHE HUCTOIB30BaTh rpaduKu
(byHKUIMH 1715 U3Y4YEHUs TIPOLIECCOB U 3aBUCHMOCTEN TpU
pELICHUH 3a]a4 U3 APYIUX Y4eOHBIX IPEIMETOB U U3
peanbHOM JKU3HU; BRIpaXKaTh (popMyIaMH 3aBUCUMOCTH
MEX]y BEIMYMHAMU; CBOOOJHO ONIEPUPOBATH MOHATHIMU:
YEeTHOCTh (PYHKLIUH, IEPUOAUIHOCTD (DYHKIIHH,
OrPaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTh (DYHKIIUH,
AKCTpeMyM (YHKINHU, HANOOJIbIIIee U HAUMEHbIIIEe 3HAUCHUE
(GyHKLINU HAa IPOMEKYTKE; YMETh IIPOBOJAUTH UCCIIEI0OBaHUE
(GyHKIMU; YMETh UCHOJIb30BATh CBOWCTBA U TpaduKu
(GyHKUNU 171 pellieHus] ypaBHEHH, HEpaBEeHCTB U 3a/1a4 €
napameTpamu; n300pakaTh Ha KOOPAWHATHOM IIIOCKOCTH
MHOYKECTBA PELICHUH YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

OK 05. OcymiecTBisTh
YCTHYIO M TUCBMEHH YO
KOMMYHHUKAIIAIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢
y4eTOM 0COOEHHOCTEH
COIIMAJIBHOTO U
KYJIbTYPHOTO KOHTEKCTA;

JIP 16 screTnyeckoe OTHOLIEHHE K MUPY, BKIIIOUYAs
ACTETHUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyZJa U OOIIECTBEHHBIX OTHOIICHHIA;

JIP 17 cnocoOHOCTh BOCTIPHHUMATh PA3IMYHbBIC BUIBI
HCKYCCTBA, TPAAULMU U TBOPYECTBO CBOETO U IPYIUX
Hapo/I0B, OILIYIIATh 3MOLUOHAIBHOE BO3JCHCTBUE
HCKYCCTBA;

JIP 18 yOex1eHHOCTh B 3HAUUMOCTH JUIsl TMYHOCTH U
oO1iecTBa 0TEUECTBEHHOTO U MUPOBOI'O HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAUIIUI U HAPOJHOTO
TBOPYECTBA;

JIP 19 roTOBHOCTB K CaMOBBIPa)KEHHUIO B Pa3HBIX BUJAX
HCKYCCTBA, CTPEMIJIEHUE TIPOSBIIATH KAYECTBA
TBOPYECKOH JIMYHOCTH;

MP 26 ocymiecTBiIsATh KOMMYHUKAIIMK BO BceX chepax
KHU3HU;

MP 27 pacrio3HaBaTh HEBEpOAIbHBIC CPEICTBA
o0I1IeHUs], TOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUi 1
CMSITYaTh KOH(JIUKTHI;

ITPy 12 ymeTs onepupoBaTh NOHATUSMU: CPEIHEE
apumeTnyecKoe, MeJiana, HanboJbllee U HauMEHbIIee
3HAYEHUs, pa3Max, AUCIEPCHs, CTAHIAPTHOE OTKIOHEHHUE
YHCIOBOr0 HAOOPa; yMETh U3BJIEKaTh, HHTEPIIPETUPOBATh
uHOpMaIHIO, TIPEACTABICHHYIO B TaOIHIIax, HA
JuarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUH; TIPEICTABIATH HHPOPMALIUIO C
MIOMOIIBIO TaOJIMII U TUarpaMM; UCCIe10BaTh
CTaTUCTHYECKUE TAHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

ITP6 09 ymeTs onepupoBaTh NOHITUSIMU: TOUKa, IIpsIMas,
IUIOCKOCTB, POCTPAHCTBO, IBYTPAHHBINA yrod,
CKPEIMBAIOIINECS MPSAMBIE, TapaUIeITbHOCTD U
NEePIEHIUKYIIIPHOCTD MPSIMBIX U TIIOCKOCTEH, Yrol MeXy
NPSIMBIMH, YTOJI MEXK]Ty IPSIMOH M TUIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
pacCTOSIHUE MEXIY MPSMBIMHU, PACCTOSTHAE MEKITY
IUIOCKOCTSIMH; YMETb UCIOJIb30BATh NP PEIICHUH 3a]1a4
M3ydeHHbIE (PAKTHI U TEOPEMBI ITTAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;
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MP 29 pa3BepHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHUsI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB

OK 06. ITposBisTh
rpak1aHCKO-
MaTPUOTHYECKYIO MO3ULHIO,
JIEMOHCTPUPOBATH
OCO3HaHHOE IOBE/ICHUE Ha
OCHOBE TPaJULIMOHHBIX
00I11eYeI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
y4€TOM rapMOHU3ALUU
MEKHAIMOHAJIbHBIX U
MEXKPEJIUTUO3HbIX
OTHOILUEHUH, IPUMEHATh
CTaHIapThl
AHTUKOPPYILIHOHHOTO
MTOBEJICHUS;

JIP 02 oco3HaHue CBOMX KOHCTUTYIIMOHHBIX IIPaB U
0053aHHOCTEH, yBa)KCHHUE 3aKOHA U TIPABOTIOPS/IKA;
JIP 03 npunsTHE TPAAULIMOHHBIX HAIIMOHAIBHBIX
00I11€4eTIOBEYECKIX TYMAHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

JIP 04 roTOBHOCTH IPOTUBOCTOSATH UAEOIOTHH
JKCTpEeMH3Ma, HallMOHANIN3Ma, KceHo(hoouu,
JUCKPUMMHALIMY IO COLUANIBHBIM, PEJINTHO3HBIM,
PacoBbBIM, HAIMOHAIBHBIM MPU3HAKAM;

JIP 05 roTOBHOCTH BECTH COBMECTHYIO JIEATENBHOCTh B
MHTEpecax rpakJaHCKOro 00IecTBa, y4acTBOBAThH B
caMOYIIpaBJIeHUU B 0011€00pa3oBaTeIbHOM
OpraHM3alfy U JETCKO-IOHOIIECKHX OpraHHu3aIusX;
JIP 06 ymeHne B3aUMOJIEHCTBOBATD C COITUATIBHBIMU
WHCTPYMEHTaMH B COOTBETCTBUU C X (QYHKIUSIMU U
Ha3HAYCHHEM,;

JIP 07 roTOBHOCTbh K TYMaHUTAPHON U BOJIOHTEPCKOM
NeSITENIbHOCTH;

JIP 08 cchopMHUPOBAaHHOCTH POCCHICKOM TpaTaHCKON
UJEHTUYHOCTH, TaTPUOTU3MA, YBAXKEHUSI K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH nepen Poaunon,
TOPAOCTH 3a CBOM Kpal, CBOIO POJUHY, CBOM S3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsLIEE
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

JIP 09 11eHHOCTHOE OTHOLIEHHUE K IOCYAapCTBEHHBIM
CHUMBOJIaM, HICTOPUYECKOMY U IIPUPOJITHOMY HaCIlI€IUIO,
MaMsATHUKAM, TPaTuIsaM Hapo1oB Poccun,
nocTuxeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYIE;

JIP 10 upeitHas yoex1€HHOCTh, TOTOBHOCTD K
CIIY>KEHHIO M 3allIMTE OTEYECTBA, OTBETCTBEHHOCTH 3a

IIP6 12 ymeTh onepupoBaTh NOHATUSIMU: MPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATBI TOUKHU, BEKTOP,
KOOpJMHATBI BEKTOPA, CKAIIPHOE TPOU3BEACHUE, YT O
MEXJly BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOPA
Ha YHUCJI0; HAXOAUTh C TOMOILBIO H3YYEHHBIX (hopMy
KOOpJMHATBI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMSI
TOYKaMU;

I1P6 14 ymeTs BBIOMpATH MOAXOISIINI U3YYEHHBIH METO/
JUIs peLIeHUs 3a7jauyl, paclio3HaBaTh MaTeMaTHUeCKue (paKkThl
¥ MaTeMaTUYEeCKHE MOJIENIN B TIPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEeMaTUYECKON HAYKU;

I1P6 08 ymeTh onepupoBaTh MOHATUSIMHU: CIIYHaHBIA ONBIT U
ciydaiiHoe COOBbITHE, BEPOSITHOCTD CIIy4alfHOI'O COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpaMuecKux METOJI0B; IPUMEHATh (POPMYJIBI CII0XKEHUS U
YMHOKEHUS BEPOSTHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(bopMyIIbI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peasbHBIX COOBITHIA; 3HAKOMCTBO CO CIIY4aliHBIMU
BEJIMYMHAMU; YMEHHUE IPUBOIUTH IIPUMEPHI NOSIBIICHUS
3aKOHa OOJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX;

18




ero cynp0y;

MP (09 oiianeHre HaBBIKAMU YUEOHO-
KCCIIEIOBATENIHCKOM, MPOEKTHON U COIMANIbHOM
JeITEILHOCTHU

OK 07. CoxmericTBOBaTH
COXPaHEHUIO OKPYKAOLIEH
Cpelsl,
pecypcocOepekeHHIO,
MPUMEHSTh 3HaHUSI 00
W3MCHCHUU KIIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITHX;

JIP 30 He npyHUMATH ACUCTBHS, TPUHOCSIIEE BPEL
OKpY>KalolLeH Cperie;

JIP 31 ymeTh MPOTHO3UPOBATH HEOIATONIPUSATHEIC
9KOJIOTUYECKUE MOCIESACTBUS IPEANPUHUMAECMbIX
JIEWCTBUM, IPEIOTBPALLIATh HX;

JIP 32 pacuupuTh ONbIT ACSTEIHLHOCTH SKOJIOTUUECKON
HaIlpaBJIEHHOCTH;

MP 05 pa3pabarbIBaTh IUIaH pELICHUs TPOOIEMBI ¢
Y4ETOM aHaJIN3a UMEIOIINXCS MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYpPCOB;

MP 17 ocymiecTBAsTh LENEHANPABICHHbBIN TOUCK
IIepeHoca CpeCTB U CIIOCOOOB IEHCTBUS B
npoeccuoHaNbHYIO Cpeny;

MP 18 ymeTb epeHOCUTh 3HaHUS B TIO3HABATEIbHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEEATEIbHOCTH;

MP 34 npenyaraTe HOBbIE IPOEKTHI, OLIEHUBATH UIEH
MO3ULIMY HOBU3HBI, OPUTUHAJIBHOCTH;

MP 38 naBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBHE
pe3yJIbTaTOB LIEISIM

I1P6 04 ymeTh oneprpoBaTh MOHATHSIMHU: (PYHKITHSA,
HenpepbiBHAS (PYHKIIHS, TPOU3BOIHAS, IEPBOOOpA3HAs,
OTpe/IeNIEHHBIH HHTETPall; yMETh HAXOIUTh MPOU3BOIHbBIE
AJIEMEHTAPHBIX (PYHKIIHIA, UCTIONB3YsI CIIPABOYHBIC
MaTepuabl; UCCIEN0BATh B MPOCTEUIINX CIydasiX QYyHKIUU
Ha MOHOTOHHOCTb, HAXOJJUTh HAUOOJIbIIICE U HAUMEHBIIICES
3HaueHue (YHKIINIA; CTPOUTH TpaduKi MHOTOUJICHOB C
MCII0JIb30BAaHUEM allllapaTa MaTeMaTUYECKOro aHaJn3a;
MPUMEHSITh IPOU3BOIHYIO MPU PELICHUH 3a/1a4 HA JBUKCHHE;
pemarh NpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M HA
HauOoJIbIlIee ¥ HAMMEHbIIIee 3HAUCeHHUs1, HA HAXOXKCHHE
MyTH, CKOPOCTH ¥ YCKOPEHUS,

IIp6 11 ymers onepupoBaTh HOHATUSAMU: JBUKEHUE B
MIPOCTPAHCTBE, OI0OHKIC (PUTYPHI B IPOCTPAHCTBE;
MCIOJIb30BaTh OTHOIICHUE TUIONIA el TOBEPXHOCTEH U
00BeMOB TOAOOHBIX (DUTYp TPU PELICHUH 33/1a4;

ITP6 12 ymMeTh BBIUUCISITH T€OMETPUUECKHIE BETUIMHBI
(nmuHa, yrou, miomaak, 00beM, oM s> TOBEPXHOCTH),
MCIIOJIb30BaTh U3YUYEHHBIE (DOPMYIIBI U METOMBI;

IIK 1.4. Onpenensath
KaueCTBO MPOIYKIIUH
pacTEeHHUEBO/ICTBA.

JIP 24 rOTOBHOCTH K TPYAY, OCO3HAHUE [ICHHOCTH
MacTepcTBa, TPYA0Jto0ue;

JIP 25 roToBHOCTH K aKTUBHOM JIEATEILHOCTHA
TEXHOJIOTMYECKOW U COLIMAIbHON HAITPaBJICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSTEJIBHO BBIMIOJIHATH TaKyIO JEATEIbHOCTh;
MP 01 camocrosTensHO GOPMYTUPOBATH U
aKTyaJTM3UpOBaTh MIPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

ITP6 1 ymeTs onepupoBaTh NOHATHAMU: OIIPEIEICHUE,
aKcuoma, Teopema, Cie/ICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKU; YMEHUE
dbopmyaupoBaTh OOPATHOE U MPOTHUBOMOIOKHOE
YTBEPXKJIEHUE, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI,
HCIIOJIb30BaTh METOJ] MaTEMaTUYECKOW NHIYKIINH;
IIPOBOAMTD JOKA3aTENIbHBIE PACCYXKACHUS IIPU PELLIEHUH
3aJ1a4, OLIEHUBATh JIOTHYECKYIO TPABUIIBHOCTh PACCyKICHMUIA;
ITPy 4 ymeTh cBOOOTHO ONIEPUPOBATH MOHITHSIMH:
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MP 03 onpenensiTe LeH AeSITENbHOCTH, 3a1aBaTh
rapaMeTpsl U KPUTEPUU UX TOCTHIKECHUS,

MP 04 BbISBIATh 3aKOHOMEPHOCTH U TPOTUBOPEYMS B
pacCMaTpruBACMBIX SABJICHUAX,

COYETAHHE, IEPECTAHOBKA, YACJIO COYETaHUM, YUCIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMEHHE IPUMEHSTh
KOMOMHATOPHbIE (DAKThI U PACCYXKIAECHUS JUIsl peILIeHHs 3a/1a4;

IIK 3.1. Beibupath
CIIOCOOBI M METOTBI
3aKJIAJIKH TTPOTYKIIHH
pacTeHNEeBOICTBA HA
XpaHeHHe.

JIP 31 ymenue nporHo3upoBarh HeOIaronpusaTHbIC
9KOJIOTMYECKHE NTOCIEACTBYSI IPEATIPUHUMACMBIX
JENCTBUMN, IPEAOTBPAILATD UX;

MP 01 camocTtosiTensHO (GOPMYITUPOBATH U
aKTyaJIM3UpOBaTh NpobIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MP 04 BbISBIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBICHUSX;

MP 05 pa3pabarbIBaTh IUTaH pEUICHUs TPOOIEMEI ¢
Y4ETOM aHAJIN3a UMEIOUINXCA MAaTEPUAJIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

MP 06 BHOCUTH KOPPEKTHBBI B 1€ TEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM,
OLICHUBATH PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

ITP6 5 ymerh onepupoBaTh MOHATUIMU: pallMOHAIbHAS
GbyHKLUs, TOKa3aTesbHas PYHKIUS, CTEIEHHAs (PYHKLUS,
norapupmuueckas GyHKIHUs, TPHTOHOMETPHYECKUE
¢dbyHKIIMH, 00paTHBIE QYHKIIMHA, YMEHUE CTPOUTH rpaduKu
M3YyYEHHBIX (DYHKIIMHA, UCIIOIB30BaTh IpauKu MPU U3yYCHUU
IPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33/1a4 U3 JPYTruX
y4eOHBIX IPEMETOB U 33Ja4 U3 PeaIbHOM KHU3HH; BEIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

ITPy 8 ymerb cBOOOHO ONIEpUPOBATH MOHATHIMU: TpaPUK
dbyHKIMK, 00paTHAs PYHKIUS, KOMITO3UIHS (QYHKITAH,
TUHEWHas YHKIUS, KBaApaTUIHas (YHKIHS, CTeIICHHAS
(GyHKLUS C LebIM [T0Ka3aTelleM, TPUTOHOMETPUYECKHE
(GyHKIIMHM, 00OpaTHbIE TPUTOHOMETPUUYECKUE PYHKIINH,
nokaszaresbHas u Jjorapupmudeckas GyHKINUN; yMEHHUE
CTPOUTH rpa@uKu QYHKIHM, BHIIOIHATH NpeoOpa3oBaHus
rpadukoB QyHKIINI;

YMEHHUE HCIONIb30BaTh rpaduku QYHKIUN IS H3yICHUS
MPOIIECCOB U 3aBUCUMOCTEH MPU PELIeHUH 3a7a4 U3 IPyrux
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HH; BRIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH MOHITUSIMH: YETHOCTD
(byHKLINH, TEPUOANYHOCTD (PYHKIMH, OTPAaHUUYEHHOCTh
(GYHKIIMN, MOHOTOHHOCTb (DYHKIUH, SKCTpEMYM (DYHKIIUH,
HauOoJIbIIIee M HAaUMEHblIIee 3HaYeHUs (YHKLUU Ha
MIPOMEKYTKE; YMEHHUE MPOBOANUTH MCCIeIOBaHNEe (PYHKIINH;
YMEHHUE MCIIOJIb30BaTh CBOIMCTBA U rpaduku GyHKIMHA A1
pelieHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 C TTapaMeTPaMu;
n300pakaTh Ha KOOPJAMHATHOM MJIIOCKOCTH MHOXKECTBA
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pCHIGHI/Iﬁ ypaBHeHI/II\/'I, HCPABCHCTB U UX CUCTCM;

IIK 4.5. Bectu

YTBEPKACHHYIO YUETHO-
OTYETHYIO JOKYMEHTALHUIO.

JIP 03 onpenensts 1enu ASSITeNLHOCTH, 331aBaTh
rapaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,

JIP 05 pa3pabaTbIBaTh IJIaH PELICHUS TPOOIEMBI C
Y4eTOM aHaJIN3a UMEIOUINXCS MaTepUaIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

JIP 07 KOOpAMHUPOBATH M BBHIMOJIHATH paObOTYy B
YCJIOBUSIX pEajJbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

MP 42 naBath OIleHKY HOBBIM CHTYAIIUsIM, BHOCUTh
KOPPEKTHUBBI B ACSITEILHOCTD, OLICHUBATH COOTBETCTBUE
Pe3yIbTATOB IIEIISIM.

ITPO 7 ymeHue onepupoBaTh MOHATUSIMU: CPEAHEE
apumeTHyecKoe, MeJiaHa, HanboJIbllee U HaUMEHbIIIee
3HAYEHUS, pa3Max, TUCIEPCHUsl, CTAaHJapTHOE OTKIOHEHHE
YHCIOBOr0 HAOOPA; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh
nH(pOpMaLKIO, IPEICTABICHHYIO B TabIUIaX, Ha
JuarpaMmax, rpagukax, OTpa)arollyto CBOMCTBA peanbHbIX
MPOIIECCOB U SIBJICHUMN; MPEAICTABIATH HHPOPMALIUIO C
IIOMOILBIO TaOJIMIL U TUarpaMM; UCCIIe10BaTh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaMuecKux METOJIOB U 3JIEKTPOHHBIX CPEACTB.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HO padoThl

Bua yuye6Hoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaMMBbI JUCHUIIIMHBI

304

B T.4.

OcHoBHOE coJiep:KaHue 262
BT. 4.

TEOPETUYECKOE 00yUCHHE 123
MPAKTHYECKUE 3aHATUS 115
KOHTPOJIbHBIE pabOThI 24
IIpodeccnoHAIbHO-OPUEHTHPOBAHHOE COJIEPKAHUE 30
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

TEOpeTUIECKoe 00yueHne 3
MPaKTUYECKUE 3aHATHUS 27
IIpome:kyTouHasi aTTecTanus (3K3aMeH) 12
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2.2. TemaTu4yeckMid IJIAH U COIeP:KAHUE Y4eOHOM JUCUUIIMHBI «MaTeMmaTuka

HaumenoBanue Conep:xkanue ydyeOHOro Mmarepuasa (0OCHOBHOE M NPO(eCcCHOHATBHO-OPUEHTUPOBaHHOe), | O0beMm | DopMupyemMblie
pa3/iesioB U TeM JladopaTopHbIe U MPaKTHYeCKUe padoThl, caMOCTOsITeIbHAsA padoTa o0y4yarommxcs, YacoB | KOMIIETEHIMH
HHIMBHAYAJIbHBIN MPOECKT
1 2 3 4
Pasznea 1. 14 OK 01,
IloBTOpEHUE Kypca } OK 02,
MaTeMaTHKH OCHOBHOI OK 03,
IIKOJIbI OK 04,
Tema 1.1 Coneprxkanne yueOHOro Marepuasia
[ens u 3anaun ba3oBble 3HaHUA U yMEHUS 110 MaTeMaTHKe B IPOPECCHOHAIBHON U B TOBCEAHEBHOM OK 05,
MaTeMaTUKH pU JIESITEJIbHOCTH. OK 06,
OCBOEHUU Jlexkus 1 OK 07
CHEIUAIBHOCTH
Tema 1.2 Copep:xanue yueOHOro MaTepuana K 1.1
UYucna 1 BBIYUCIICHUS. JleiicTBUSI Hal IOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U IIK 2.5
Beipaxkenus u JeCATUYHBIMU Apo0siMu. JlelicTBUS cO cTeneHs MU, (OPMYIIbl COKPALLICHHOTO YMHOKEHUSI. MK 11.1
npeoOpa3oBaHUs Jlexkus 1 K 11.2
TpakTHYecKoe 3aHATHE 1 HK 11.3
Tema 1.3. IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNE (Colep:KaHNe MPHUKJIAHOTO MOAYJIsT) HK 11.5
I'eomerpus Ha Bunel nnockux ¢uryp u ux miomazs. [IpakTuko-opueHTHpOBaHHbBIE 3a]aul B Kypce
IUIOCKOCTH IrE€OMETPHUH Ha IUIOCKOCTH
Jleknus 1
Tema 1.4 Conepxanue yueOHOro MaTepuasa
[IpouieHTHBIE [IpocTeie MpoLEHTHI, pa3Hble cIOcOOb! MX BbhlunciaeHHsl. ClI0KHbIE POLIEHTHI
BBIUNCIICHUS Jleknms 1
IIpakTHyeckoe 3aHsATHE 1
IIpogdeccnoHa/ILHO-OPHEHTHPOBAHHOE cOJiep:KaHue (CoiepKaHue NPUKJIATHOTO0 MOLYJIs1)
Vcnonp30BaHue MPOLEHTOB B MPO(ecCHOHANBHBIX 3a7ayax
IIpakTHyeckoe 3aHsATHE 2
Tema 1.5 Conepxanue yueOHOro MaTepuasa
YpaBHEeHHS U Jluneiinble, KBaJipaTHbIE, IPOOHO-IMHEITHBIE YpaBHEHUS M HEPABEHCTBA
HEPABEHCTBA Jlekuus 1
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IIpakTnyeckoe 3ansATHE 2
Tema 1.6 Copep:xanne yaeOHOro MaTepuana
CucreMbl ypaBHEHUH U CriocoObI pelIeHus CUCTEM JIMTHEWHBIX ypaBHeHHH. CUCTEMbI HEIMHEWHBIX YPaBHECHUM.
HEPABEHCTB CucreMbl HEpaBEHCTB
Jlekuus 1
Tema 1.7 Coneprxkanue y4eOHOro MaTepuaia
BxoaH0i1 KOHTpOIIL Brruuciienus u npeodpa3oBanus. YpaBHEHUs M HEPABEHCTBA. | 'eoMeTpHsl Ha TIIOCKOCTH
KourpoJabHnas paéora 2
Pasznea 2. 26 OK 01,
CreneHu ¥ KOPHH. OK 02,
Crenennasi pynkuus OK 03,
Tema 2.1 Copep:xanue yueOHOro MaTepuana OK 04,
Crenennas yHKUHs, €€ | [TonsTre KOPHS N-OM CTETIeHH U3 eHCTBUTENBHOTO ncia. PyHKIun ¥ = VX HuX cBOcTBA M OK 05,
CBOMCTBA rpacduku. CBOICTBAa KOPHS N-0i CTENEHU OK 07
Jleknus 2
IIpakTHYecKoe 3aHsATHE 2 TIIK 1.2
Tema 2.2 Coneprxkanne y4eOHOro Marepuasia IIK 1.6
[Tpeobpa3zoBanue [Ipeobpa3oBaHue HppaAMOHAITBHBIX BBIPAKECHHIM IIK 2.5
BBIPDAKECHHUM C KOPHAMH | JleKuus 1 K 11.1
N-0ii CTENEHH IIpakTHyeckoe 3aHATHE 4 gi Hg
Tema 2.3 Conepxanue yueOHOro MaTepuasa '
CBolicTBa CTENEHHU C [TonsiTre crenenu ¢ MO0BIM pallMOHANBHBIM MOKa3aTesneM. CTeneHHble QYyHKIUHI, UX
palMoHaNbHBIM U CBOICTBA U TpadUKH
JNEUCTBUTEILHBIM Jexuust 1
IoKa3aTeIIMU IIpakTHYeckoe 3aHATHE 4
Tema 2.4 Coneprxkanne y4eOHOro Marepuasia
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTB ypaBHEHMI U HepaBeHCTB. OnpenencHus. OCHOBHBIE TEOPEMBI
yYpaBHEHUH U PaBHOCHUJIBHBIX IIEPEX0JaxX B YPaBHEHUSAX U HepaBeHCTBaX. OOIIMe METObI PEIICHUS
HepaBeHCTB. O0mHe ypaBHEHMI: Iepexo/1 OT PaBeHCTBa (PYHKIMI K paBeHCTBY apryMEHTOB I MOHOTOHHBIX
METO/IbI PEILIEHUS GyHKIUH, METO/1 pa3I0kKEeHHUsI HA MHOXKUTEIIH, METO/1 BBEJIEHUSI HOBOW NIEPEMEHHOM,
(GYHKIIMOHATBHO-TpapUUECKUI METO
Jlexknus 2

Tema 2.5
Pemenue

Coneprxanne y4eOHOTo MaTepuasa

PaBHOCUIBHOCTH HppalluOHAJIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB. Mertoas! ux PCIICHUA.
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UppalMOHATIBLHBIX Pemenne uppannoHalbHbIX YPaBHEHUN 1 HEPABEHCTB
YpaBHEHUU U Jekuus 2
HEPABEHCTB IIpakTHyeckoe 3aHsATHE 4
Tema 2.6 Copep:xanne yaeOHOro MaTepuana
CTeneHu U KOpHHU. Omnpenenenue creneHHor GyHKuM. Vcnonp30BaHue €€ CBOMCTB MPU PEIICHUH YPAaBHCHUH U
CrenenHast GyHKITHIS HEPABEHCTB
IIpakTHYeckoe 3aHATHE 2
KonrpoJabHnas paéora 2
Pasznea 3. 18 OK 01,
IMoxa3aTrenbHasi OK 02,
(pyHkuus OK 03,
Tema 3.1 Copep:xanue yueOHOro MaTepuana OK 04,
[TokazarenbHast Crernenb ¢ MPOU3BOJIBHBIM JICUCTBUTEIBHBIM MOKa3aTeneM. OnpeieseHue noka3areIbHON OK 05,
byHKIMS, ee CBOMCTBa ¢dbyHKIMH, ee CBOMcTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHUEM MMOKa3aTeNbHOU (PYHKINU. OK 07
Pemennie nmokazarenpbHBIX YpaBHEHHUH (PYHKIIMOHAILHO-TPAQUICCKUM METOI0OM
Jlekuus 2 K 1.2
Tema 3.2 CozeprkaHue yaeOHOro MaTepHana 1K 1.6
Pewenne Pemrenne nokasaTenbHbIX YpaBHEHUM METOIOM YPAaBHUBAHUS [T0OKA3aTEIIEH, METOA0OM HK 11.1
MOKa3aTeJIbHBIX BBEJICHUSI HOBOW MEPEMEHHOM, (PyHKIIMOHAIbHO-TpapUUIeCKUM MeTo10M. Penienue HK 11.5
YpaBHEHUH U MOKa3aTeIbHBIX HEPABEHCTB
HEPABEHCTB Jlexnus 4
IlpakTHYeckoe 3aHATHE 4
Tema 3.3 Copep:xanne yueOHOT0 MaTepuana
Cucremsl Pemrenne cucreM nokasaTenbHbIX YPaBHEHUN
MOKa3aTeJIbHbIX Jlexnus 2
ypaBHEHHU TpakTHYecKoe 3aHsATHE 2
Tema 3.4 Coneprkanne y4eOHOro MaTepurana
Pemenue 3anau. Pemrenue nokazaTenbHbBIX YpaBHEHUI METOJIOM YpaBHUBAHUS MIOKA3aTENEH U METOJOM
ITokazarennHas BBEJICHUSI HOBOM MTEPEMEHHOI. Penenne nokasaTebHbIX HEPABEHCTB
GyHKIMS IpakTHYECKOE 3aHATHE 2
KonrposabHas paora 2
Pasznen 4. 26 OK 01,
Jlorapu¢gmsi. OK 02,
Jlorapudmuueckasn
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bynkuus OK 03,
Tema 4.1 Coneprxanue yueOHOro MaTepuasa OK 04,
Jlorapudm yucna. Jlorapudm yucna. JlecATHUHBIN 1 HATYpAIBbHBIN JOrapruMBbI, YUCIIO € OK 05,
Jecatnunsbiii 1 Jexkuus 2 OK 07
HaTypaJbHBIA IpakTHyeckoe 3aHATHE 2
JorapuQMmbl, YUCIIO €
Tema 4.2 Coneprxanue y4eOHOro MaTepuasia [IK 1.2
CaoiictBa norapu¢moB. | Cpoiictsa jorapudmos. Oneparus JorapupMUPOBAHHUS. 1K 1.6
Onepanus Jekuust 2 K 11.1
orapu(pMUpOBaHHs IIpakTHYecKoe 3aHATHE 2
Tema 4.3 Coneprxkanue ydeOHOro Marepuasia
Jlorapudmuueckas Jlorapudmuueckas QyHKIIUS U ee CBOHCTBA
GyHKIMS, €e CBOMCTBA Jleknus 2
Tema 4.4 Copep:xanue yueOHOro MaTepuana
Pewenne [TonsaTue norapupmudeckoro ypasHeHus. Oneparus moTeHIUpoBaHus. TpH OCHOBHBIX
JorapupMUUECKUx METO/1a peUIeHH TOTapu(PMUIECKIX ypaBHEHUN: QyHKIIMOHATBHO-TpaQUUECKU, METO
YpaBHEHUU U MMOTEHIIMPOBAHUS, METOJI BBEICHHsI HOBOM nepeMeHHou. Jlorapudmudeckrue HepaBeHCTBA
HEPABEHCTB Jlexknus 2
IIpakTHYecKoe 3aHsATHE 4
Tema 4.5 Coneprkanne y4eOHOro MaTepurana
Cucremsl ANTOpUTM pelIeHNs CUCTEMBl ypaBHEHUN. PaBHOCHIIBHOCTB JIorapu()MUUYECKUX YpaBHEHUH 1
Jorapu(pMUUECKUX HEPABEHCTB
yYpaBHEHUU Jlekuus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 4.6 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHMeE (ColepKaHNe MPHUKJIAHOTO MOAYJIsT)
Jlorapudmer B npupone | [pumenenue norapudma. Jlorapudmudeckas crimpais B pupoje. Ee MmaremaTndeckue
Y TEXHUKE CBOICTBa
IpakTHYecKoe 3aHATHE 1
Tema 4.7 Coneprxanne y4eOHOT0 MaTepuasa
Pewenune 3anau. Jlorapudmuueckas GyHkius. Penenne npocreimmx gorapupMuyeckiux ypaBHEHUH
Jlorapudmer. IIpakTHyeckoe 3aHsATHE 1
Jlorapupmuueckas KonTtpoabnas padora 2
byHKIIHS
Pazpnea S. OK 01
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KoMmmniekcHbIe 4nciia

Tema 5.1 Copepxanne yaeOHOro MaTepuana
KommiekcHbie uncna. [TonstTue xomruiekcHoro uucia. ConpsbkeHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
[Ipumenenue KOMIUIEKCHOro  yucia. @opma  3amMcu  KOMIUIEKCHOINO — uucia  (reomeTpudeckas,
KOMIUIEKCHBIX YHUCEl TPUTOHOMETpHYECKas, anredpamdeckas). ApudpmeTnueckue ACHCTBUS € KOMIUIEKCHBIMU

yyciaMu. BpllonHeHHe pacueToB C IOMOINBIO  KOMIUIEKCHBIX yMcen. Ilpumepst

MCIOJIb30BAHUS KOMIUIEKCHBIX YHCEI

Jlexknus 2
Pasznea 6. 44 OK 01,
OcHOBBI OK 02,
TPUIOHOMETPUH. OK 03,
$£:Irc(1)ll:l(;MeTpnqecKne OK 04,
Tewma 6.1 Coneprxkanue y4eOHOro Marepuasia OK 05,
Tpuronomerpuueckue Panuannas mepa yrna. [loBopoT Touku BOKpyr Havana koopauHat. OmnpejneneHue CHHYcCA, OK 06,
byHKIIIN KOCHHYyCa, TaHIeHCa W KOTaHreHca. 3HaKW CHHYyca, KOCHHYca, TaHIreHca U KOTaHIeHca I10 OK 07
MIPOU3BOJILHOTO YIJIa, YEeTBEPTAM. 3aBUCUMOCTb MEX1Yy CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHI€HCOM OJHOrO0 U
yucna. Panuannas u TOrO ke yria IIK 1.2
rpaaycHas Mepa yria Jlexuus 2 MK 11.1
Tema 6.2 Copep:xanne yueOHOT0 MaTepuana
OcHoBHbIE Tpuronomerpuueckue ToxkaecrBa. CHHYC, KOCUHYC, TAHT€HC M KOTAHIE€HC YIJOB O U - O.
TPUTOHOMETPUUECKHE DopMyIbl TPUBEAECHUS
TOXECTBA. Jlexuus 2
DopMyIibl IPUBEACHHS IIpakTHyeckoe 3aHATHE 2
Tema 6.3 Coneprkanne y4eOHOro MaTtepuasia
Cunyc, kocunyc, Cymma 1 pa3zHocTh cuHycoB. CymMa M pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC JIBOITHOTO
TAHT'€HC CYyMMBI U yria. @opMyIibl MOTOBUHHOTO yria. [IpeobpazoBanusi CyMMbI TPUTOHOMETPUIECKHIX (DYHKITUH
pPa3HOCTH JBYX YIJIOB B [IPOM3BE/ICHNE U MPOU3BEACHUS B CyMMY. BhIpaskeHue TpUroHoMeTpuieckux GyHKIui
CuHyC 1 KOCUHYC Yyepe3 TAHI'€HC NOJOBUHHOTO aprymenTa. [IpeoGpa3oBanus npocreimmx
JIBOMHOTO yrJa. TPUTOHOMETPUYECKNX BBIPAKEHUN
@opMyIbI TOJIOBUHHOTO | JleKIMs 4
yria IlpakTHYeckoe 3aHsATHE 2
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Tema 6.4
@DyHKINHU, UX CBOWCTBA.
CriocoOblI 3a1aHus

Coneprxanue yaeOHOTo MaTepuasa

OOnacte ompeneneHUss W MHOXECTBO 3HaueHHH (yHkumiAi. YETHOCTb, HEUETHOCTD,

nepuoaAnYHOCTh GyHKIMNA. CriocoObl 3a1anus GyHKITUN

byHKIMH Jlexuust
IIpakTHyeckoe 3aHsATHE
Tewma 6.5 Copepxanne yaeOHOro MaTepuana
Tpuronomerpuyeckue OO6nactp ompeneneHus U MHOXECTBO 3HAYCHHN TPUTOHOMETpUYecKuxX (pyHKImid. YETHOCTD,

¢GyHKIMH, UX CBOICTBA U
rpadguku

HEUYETHOCTb, IEPUOAUIHOCTh TPUTOHOMETpHUeckuX PyHkiuii. CBolicTBa U rpaduku PyHKITUN
y=C0SX,y=sinX,y=tg X, y = ctg X.

Jlekuus

HpaKTI/I‘{eCKOC 3aHsATHE

Tema 6.6 Copep:xanue yueOHOro MaTepuana

[IpeobpazoBanue CxaTtue u pacTsbkeHHe TPaUKOB TPUTOHOMETPUICCKUX (DYHKIIUH.

rpaduKoB IIpeobpa3oBanue rpa)KoB TPUTOHOMETPHUUECKHUX (YHKIIHIMA

TPUTOHOMETPUUECKUX IIpakTuyeckoe 3aHsATHE

byHKIMI

Tema 6.7 IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cojlep:KaHue (coep:KaHue NPHUKJIATHOI0 MOTYJIs)
Onucanue Vcnonb30BaHue CBOMCTB TPUTOHOMETPUUECKHX (DYHKINI B PO ECCHOHATBHBIX 3a/1a4ax
HPOU3BOACTBECHHBIX IIpakTuyeckoe 3ansTne

IPOLIECCOB € TIOMOIIBIO
rpadukoB QyHKUINN

Tema 6.8

Copep:xaHne yueOHOTo MaTepuana

OO6patHbie OO6paTHble TpUuroHoMeTpruyeckue pyHkuuu. Mx cBoiictBa u rpaguku
TPUTOHOMETPUUECKHE Jlexuust
byHKIUN
Tema 6.9 Conepxanue yueOHOro MaTepuasa
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEHME tg X = a, ctg X = a. Pemienue
YPaBHEHUS U TPUTOHOMETPUYECKUX YPABHEHMM OCHOBHBIX THIIOB: INPOCTEUIINE TPUTOHOMETPUUECKHE
HEpaBEHCTBA YpaBHEHHUsI, CBOJAIIMECS K KBaJpaTHBIM, peIIaeMble pa3okKEeHHEM Ha MHOXHUTEINH,
onHopoaHble. [IpocTelinie TPUroHOMETPUYECKHE HEPABEHCTBA
Jlexnus
IIpakTHyeckoe 3aHsATHE
Tema 6.10 Coneprxanue yueOHOro MaTepuasa
Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
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TPUTOHOMETPHUUECKUX Jlekuus

ypaBHEHUU IIpakTHyeckoe 3aHsATHE

Tema 6.11 Coneprxkanue y4eOHOro MaTepuasia

Pemenne 3anay. OcHoBbl | [IpeoOpa3zoBanrie  TPUTOHOMETPHYCSCKHX  BBIPAKCHUH. PelleHWe TPUTOHOMETPUYECKHX

TPUTOHOMETPHH. YpaBHEHUI U HEPABEHCTB, B TOM YHCJIIE C HCIIOJIb30BAHUEM CBOMCTB (DYHKIIHIA.

Tpuronomerpuyeckue IIpakTuyeckoe 3aHsATHE

yHKIMH KonTtpoJsbHas padora

Paznea 7. 36 OK 01,

IIpousBoanasn OK 02,

$yHkUH, ee OK 03,

NpHUMeHeHHe OK 04,

Tema 7.1 Copep:xanue yueOHOro MaTepuana OK 05,

[Monsitne npon3BogHON. | OnpeeneHne YKCIOBOM MOCIEN0BATENLHOCTH M CII0COo0B! e 3a1anus. CBOMCTBA YHUCIOBBIX OK 06,

®opmynbl U IpaBUia nocneaoBarenbHocTel. OnpeaeneHue npezaena nociae10BaTeIbHOCTH. Borrcnenue npeaenon OK 07

mddepeHIpoBaHus nocienoBarenbHocTei. [penen GpyHkimn Ha 6eckoneqHocTH. [Ipenen yHKINU B TOUKE. IK 1.1
[Tpupammenue aprymenta. [Ipupamenue GpyHkiuu. 3agauu, NpUBOASIINE K MOHATHIO MK 11.1
Ipon3BOJIHON. OnpeieneHne Npou3BOJHON. AJITOPUTM OTBICKaHHs IPOU3BOIHOMN
Jlekuus 2

Tema 7.2 Coneprkanne y4eOHOro Marepuasia

[Tpon3BoHBIE CYyMMBI, ®opmynsl quddepenunporanus. [Ipasuna nuddepeHupoBaHus

pasHoCTH IpOoU3BEACHUS, | JlekuMa 2

1acTHOTO IIpakTHYecKoe 3aHATHE 2

Tema 7.3 Conepxanue yueOHOro MaTepuasa

[IponsBoaHbIE Onpenenenue cnoxHoi GpyHkuu. [Ipon3BoaHas TPUTOHOMETPUYECKUX PYHKIIHM.

TPUTOHOMETPHUYECKUX ITpon3BosiHas COKHOU (PYHKLIUU

dbyuakuuii. [IponsBonnas | Jleknus 2

CII0KHON QyHKIMU IpakTuyecKoe 3aHATHE 2

Tema 7.4 Coneprkanne y4eOHOro MaTtepuasia

[Tonsarue o [Tonsitue HenpepbiBHOM (yHKIIMU. CBOICTBa HenpepbIBHOW (pyHKINU. CBA3b MEXKTY

HENPEPHIBHOCTH HENPEPHIBHOCTHIO M TP PEepeHINPYEMOCTHIO PYHKIIUU B TOUKE. AJITOPUTM pEIICHUS

¢ynkuuu. Meton HEPAaBEHCTB METO/IOM UHTEPBAJIOB

WHTEPBAJIOB Jlexknusa 2

Tema 7.5 Coneprxanne y4eOHOro MaTepuasia

I'eomerprueckuii u

I"'eomeTpruecKuil CMBICT IPOU3BOAHON (PYHKIIMH — YTIIOBOM KO3 (UIIMEHT KacaTeIbHOH K
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(bU3UYECKU CMBICIT

rpaduky GyHKIIMH B TOUKE. Y paBHEHHE KacaTeIbHOU K TpaduKy QYHKIIMH. AJIITOPUTM

IIPOU3BOJHON COCTaBJICHUS! YpaBHEHUsI KacaTeslbHOU K rpaduky pyakimn y=f(x)
Jlekuus 2
IIpakTHYeckoe 3aHATHE 2
Tema 7.6 Coneprxkanue y4eOHOr0o MaTepuasia
DU3NYECKUI CMBICI dusnueckuil (MEXaHUUECKHIT) CMBICI MPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT
IIPOU3BOTHOM B BpemeHH t: v =S’ (1)
npodeCCHOHATBHBIX IpakTHYecKoe 3aHsATHE 2
3aadax
Tema 7.7 Copepxanne yaeOHOro MaTepuana
MOHOTOHHOCTH Bospactanue u yObiBaHMe YHKIIMH, COOTBETCTBUE BO3pACTaHUS U YObIBaHUS (DYHKIIUU 3HAKY
¢dysakun. Toukn npou3BOAHOM. [ToHATHE MPOMU3BOJHOM BBICIIErO MOPSIKA, COOTBETCTBUE 3HAKA BTOPOU
3KCTpeMyMa MIPOU3BOIHOM BBHIMYKJIOCTH (BOTHYTOCTH) YHKIIMM Ha OTpe3Ke. 3a/ladll Ha MAKCUMYM H
MUHUMYM. [TOHSITHE aCHMIITOTHI, CIIOCOOBI KX ONPEISIICHUS. AJTOPUTM UCCIICAOBAHUS
(GYHKIIMY ¥ IOCTPOEHHs ee TrpadrKa ¢ TOMONIbIO TPOU3BOAHON. J[poOHO-NTuHEIHAs QyHKINS
Jlekuus 2
IIpakTHYeckoe 3aHATHE 4
Tema 7.8 Copep:xanue yueOHOro MaTepuana
HccnenoBanne ¢pynkuuii | Mcenenosanue GyHKIMM Ha MOHOTOHHOCTD U IIOCTPOCHHE TPa(QUKOB.
¥ I0CTpoeHre rpagukoB | MpakTHYecKoe 3aHATHE 4
Tema 7.9 HaubGonbmiee u | Coaepxanve yueOHOTO MaTepraia
HalMEHBIIIEE 3HAYCHUS Haxosxnenne HanOobIero 1 HAMMEHBIIETO 3HaUYeHUN (DYHKIIHI, TOCTpOCHHE IPaduKOB
byHKITUN MHOT'OUYIEHOB C UCMOJIb30BAHUEM annapara MaTeMaTHYeCKOro aHaJln3a
Jleknus 2
IpakTHYecKoe 3aHATHE 2
Tema 7.10 IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHNe MPUKJIATHOI0 MOAYJIsI)
Haxoxnenue Haumensbiiee n Hanbosnbiee 3HaueHne pyHKIUN
ONTUMAJILHOTO IIpakTHYeckoe 3aHATHE 2

pe3yJibTara ¢ HOMOIIBIO
MIPOU3BOJIHON B
MPAKTUYECKUX 3aJa4ax

Tema 7.11
Pemrenue 3agau.
[TpousBoaHas pyHKIMH,

Conepkanre yaeOHOro MaTepuana

®opmyisl 1 npaBuia auddepenumposanusd. Mcenenopanue GyHKINN ¢ TOMOIIBIO
npou3BoaHoN. Hanbomnbiee 1 HauMeHblIee 3HaYeHUs! (PYHKLIUU
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ee MPUMEHEHHE

KonTtpoabsnas padora

Pasznea 8. 22
ITepBooGpa3nasn
byukuun, ee
NpHMeHeHHe
Tema 8.1 Coneprxkanue y4eOHOro MaTepuasia
[TepBooOpasnas 3ajaya O BOCCTAHOBJIEHHMM 3aKOHA JIBIJKEHHMSI TI0 M3BECTHOW ckopocTu. I[lonsitue
¢byukuu. [IpaBuna uHTerpupoBanus. O3HaKOMJIEHHE C TOHSATHEM HHTErpaia U MepBOoOOpa3HON i (QyHKUIUU
HAaXO0KJICHUs y=f(x). Pemenue 3amau Ha CBSI3p MEPBOOOPA3HOM M €€ MPOU3BOAHOW, BBIUMCIICHUE
epBOOOPa3HBIX nepBooOpazHor s JaHHOM GyHKumMu. Tabmuna Gopmyi s HaxOXKIEHUS TEPBOOOPA3HBIX.
V3yuenne mpaBusia BEIYMCICHUS TIEPBOOOpa3HON
Jleknus 2
IIpakTHYecKoe 3aHsATHE 2
Tewma 8.2 Coneprxkanue ydeOHOro Marepuasia
[Tnomanp 3anauu, NPUBOASAIIME K IOHATHUIO ONPEAEICHHOTO HMHTErpajga — O BBIUYUCICHUU ILUIOIIAN
KPUBOJIMHEHHON KPHUBOJIMHEMHON Tpamenuy, O IepeMeleHnn TO4KU. [loHsATHe onpenenéHHOro MHTErpaa.
Tpaneuuu. @opmyia I'eomeTrpuueckuit U pusmueckuii cMbIci ompeneneHHoro unrerpana. @opmyna HerotonHa—
Herotona — JleitOnuna JleiiOHMIa
Jlekuus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 8.3 Copep:xanne yueOHOT0 MaTepuana
Heonpenenennsiii u IToHsITHE HEONPEEIEHHOTO NHTErpaja
ONIPEIECICHHBIN Jleknus 1
MHTCTPAJIbI IIpakTHYeckoe 3aHATHE 2
Tewma 8.4 Coneprxkanne y4eOHOro MaTtepuasia
[Tonsarue 06 I'eoMeTpHUUECKUI CMBICI ONIPENEICHHOIO HHTETpaJla
OIpENEITIEHHOM Jleknus 1
HMHTCTPAJIC KaK miomanan | [Ipakruyeckoe 3aHsiTHE 2
KPUBOJIMHENHOM
Tpaneuuu
Tewma 8.5 IIpogdeccnoHa/IbHO-OPHEHTHPOBAHHOE coJiep:KaHue (coiepKaHue NPUKJIATHOTO0 MOLYJIs1)
OnpeneneHHbIin I'eomerpuueckuii cMbica onpeaeneHHOro uuterpaina. @opmyna Hetotona - JlelioHuna.

HWHTErpal B )KU3HU

Pemenue 3amay Ha TpUMEHEHHWE WHTErpajga sl BBIUUCICHUS (U3UYSCKUX BEIHYUH U
JIomaaei

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
IIK 11.1
I[IK 11.3
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IIpakTHyeckoe 3aHsATHE

Tema 8.6 Copepxanne yaeOHOro MaTepuana
Pemenue 3anau. [TepBooOpasHas pyHkuuu, ee npuMeHeHue. IIpaBuia HaxoxkAeHUS IEPBOOOPA3HBIX.
ITepBooOpasHas KonTtpoibnas padora 2
byHKIINH, e
IPUMEHEHUE
Paznen 9 16 OK 01,
IIpsiMble 1 MJIOCKOCTH OK 03,
B IPOCTPAHCTBE OK 04,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa OK 07
OcHOBHbIE OHATHUSA IIpenmer crepeomerpuu. OCHOBHbIE MOHATHS (TOYKA, MpsiMas, MJIOCKOCTb, MPOCTPAHCTBO).
CTEpEOMETPUHU. OcHoBHbIE akcHOMBI cTepeomeTpuu. Ilepecekaromuecs, napaieibHble U CKPEUIMBAIOLINECS
Pacnonoxenue npsAMeIX | mpsimble. [Ipu3Hak M CBOMCTBO CKpeluBaromuxcs NpsMblX. OCHOBHbBIE NMPOCTPAHCTBEHHbIE
U IJIOCKOCTEN buUrypsl.
Jlekuus 2
Tema 9.2. Copep:xanue yueOHOro MaTepuana
[TapamiensHOCTB [lapamnensubie mpsimas W miockocTh.  Omnpenenenue. Ilpusnak. CsoifctBa  (C
IPSIMBIX, IPSIMON U nokaszarenbctBoM). [lapamnensubie miockoctd. Ompenenenue. Ilpusnak. CsoiictBa (C
IUIOCKOCTH, IJIOCKOCTEN | JOKa3aTenbCcTBOM). TeTpasrap u ero sneMeHTsl. [lapamienenunen u ero snementsl. CBoiCTBa
IIPOTUBOIIOJIOKHBIX TPaHE! U IuaroHaien napamienenumnena. [loctpoenue ceuenuii. Pemenue
3ajau.
Jleknms 2
IIpakTHyeckoe 3aHsATHE 2
Tema 9.3. Conepxanue yueOHOro MaTepuasa
[lepneHIuKynSIpHOCTD [lepnennukynspHeie npsamble. [lapamienbHble npsiMble, NMEPHEHAUKYISPHBIE K IUIOCKOCTH.
IPSIMBIX, IPSAMON U [Ipu3Hak NepneHIUKYIApHOCTH NMPSAMOM M IIOocKocTH. JlokazarenscTBo. IleprneHaukynsp u
IUIOCKOCTH, IJIOCKOCTEN | HaKIOHHAsA. [leprneHauKynspHble TUIOCKOCTH. [Ipu3HaK MEpIeHAMKYISIPHOCTH TUIOCKOCTEH.
JlokazaTenbCcTBO.
PaccrosiHus B mpocTpaHCcTBE
Jlekuus 2
Tema 9.4. Conepxanue yueOHOro MaTepuasa
Teopema o Tpex Teopema o Tpex mepneHaukyspax. JlokazarenbcTBo. Yron Mexay HNpsSMON M MIOCKOCTBIO.
NEPIEHIUKYIIIpax Yron Mexay II0CKOCTSIMU
Jlekuus 2
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IIpakTHyeckoe 3aHsATHE

Tema 9.5. IIpodeccnonaibHO-OpHEHTHPOBAHHOE CoJlep:KaHue (CoiepKaHue NPUKIATHOTO MOYJIs1)
[TapannensHbie, Axkcuomsl crepeoMeTpui. [lepneHauKyIsIpHOCTh IPSIMOHN U MIOCKOCTH, MapaIeIbHOCTh ABYX
NepHEHIUKYIISIPHBIE, MPSIMBIX, IEPIEHIUKYISIPHBIX TUIOCKOCTH, EPIEHANKYJISIPHOCTD MJIOCKOCTEH
CKpEIIMBAOIIHECs IIpakTuyeckoe 3aHsATHE

npsiMble

Tema 9.6. Coneprxanue y4eOHOro MaTepuasia

Pemenue 3amau.
[IpsimMbIe U MIIOCKOCTH B

PacnonoxxeHne mpsMBIX M INIOCKOCTEM B MPOCTpaHCTBE. llepneHauMKyIsspHOCTE U
IapAJUIEIbHOCTb NPSIMBIX U III0CKOcTel. CKpelnBaroImuecs npsiMble

IIPOCTPAHCTBE KonTtpoJsbHas padora
Pa3znen 10. 12 OK 02,
Koopaunartel u OK 03,
BEKTOPBI
Tema 10.1 Copep:xanue yueOHOro MaTepuana %If( %‘;,
JexapToBbl KOOpAUHATE | JlekapTOBBI KOOPAMHATHI B IpocTpancTBe. [IpocTeiimue 3anaun B koopauHarax. Paccrosiaue K 1.1
B IIPOCTPAHCTBE. MEXY ABYMsl TOUKaMM, KOOPJIAMHATbI CEPEIMHBI OTPE3Ka
Paccrositnue mexny Jlexkuus 2 IIK 1.6
JABYMs TOUKAMM. IIpakTHYecKoe 3aHATHE 2
Koopaunats! cepennnsl
OTpe3Ka
Tema 10.2 Coneprxkanne y4eOHOTo MaTepurana
BekTops! B BexTops! B npocTpancTBe. Cl0KEHUE U BBIYUTAHNUE BEKTOPOB. Y MHOXKEHHME BEKTOpA Ha
IPOCTPAHCTBE. yucio. Komminanapueie BekTopsl. CkansipHOE IpOon3BeIeHHuE BEKTOpOB. Pasnoxkenne BekTopa
Yros MeXIy BEKTOpAMHM. | IO TPEM HEKOMIUIaHApPHBIM BekTopaM. KoopanHaThl BEKTOpa, CKaISIpHOE MPOU3BEICHUE
CkanspHoe BEKTOPOB B KOOpJMHATAX, YIOJ MEKIY BEKTOPaMH, YTOJI MEXAY IPSIMOM U IIIOCKOCTHIO, YToJl
IPOU3BEICHUE BEKTOPOB | MEXAY INIOCKOCTSIMH. Y PaBHEHHE MJIOCKOCTH.
Jlekuus 2
IpakTHYecKoe 3aHATHE 2
Tema 10.3 IIpogdeccnoHa/IbHO-OPHEHTHPOBAHHOE cOJiep:KaHue (CoiepKaHue NPUKJIATHOTO MOLYJIsT)
[IpakTuko- KoopaunaTHast ninockocTs. Beruncienne paccTossHUM U MJI01AAEH Ha TIOCKOCTH.
OpUEHTUPOBAHHBIE KonnuecTBenHbIe pacueTsl
3a/1a4M Ha IIpakTHyeckoe 3ansATHE 2
KOOpJMHATHON
IJIOCKOCTH
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Tema 104
Pemenue 3amau.

KOOpI[I/IHaTBI H BCKTOPLI

Coneprxanue yaeOHOTo MaTepuasa

JlexapToBBI KOOPAMHATHI B MPOCTpaHCTBE. BekTopsl B npocTpancTse. CloKEeHNE U BHIYUTAHUE
BEKTOPOB. Y MHOKEHHUE BeKTOpa Ha uncio. Komruianapusie BekTopsl. CKansipHOe
MPOU3BEJICHUE BEKTOPOB. Pa3noxkeHre BEKTOpa 10 TPEM HEKOMIUJIAHAPHBIM BEKTOPaM.
[Ipocreiimue 3anaun B koopauHaTax. KoopauHatsl BEKTOpa, pacCTOSHUE MEXKY TOUKAMH,
KOOPJMHATBI CEPEMHBI OTPE3KA, CKAUTIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJI
MEXy BEKTOPAMHM, YTOJl MEXAY MPSMOM U INIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMHU

KourpoJabHas padora 2
Pa3zpnen 11. 46 OK 01,
MHOrorpaHHUKHU H OK 02,
TeJia BpaleHust OK 03,
Tema 11.1 Copepxanue yueOHOro Marepuasna OK 04,
Bepuunel, pedpa, rpanu | [Toustue MEHOrorpanauka. Ero aieMeHTsI: BepIuHbl, peodpa, rpanu. J{uaronans. CedyeHue. OK 05,
MHOTOTpaHHHKA Brlnykiibie 1 HEBBITYKIIbIE MHOTOTPaHHUKHU OK 06,
Jlexuus 2 OK 07
Tema 11.2 Copep:xanue yueOHOro MaTepuana
[Ipu3zma, ee [Tonstre nmpusMmel. Ee ocHoBaHMS 1 O0KOBBIE TpaHu. Bricota mpu3Mmel. [Ipsmas u HakJIIOHHAsS
COCTABJISIFOLIME, npusma. [IpaBunbHas npusma. Ee ceuenue
ceuyenue. [Ipsmas u Jlekus 2
HpaBUJIbHASA IPU3IMBI IIpakTHYecKoe 3aHATHE 2
Tema 11.3 Coneprkanne y4eOHOro Marepuasia
[Tapannenenunen, Kyo. [Tapannenenunen, CBOMCTBA MPSIMOYTOJBHOTO Mapauienenumnena, kyo. Ceuenne kyoa,
Ceuenue ky0a, napajuleJIenunena
napajuienaenunena Jlekuus 2
IpakTHYecKoe 3aHATHE 2
Tema 11.4 Coneprxkanne ydeOHOro Matepuasa
[Tupamuna, ee [Mupamua u ee s3nementsl. Ceuenue nupamuasl. [IpaBuinbHas nupamuaa. Y ceueHHas
COCTaBJISIIOLINE, nupamMua
ceuenue. [IpaBuiibHas Jlexknusi 1
nupamuaa. Y ceyeHHas IpakTHYecKoe 3aHsATHE 2
nvpamuja
Tema 11.5 Coneprxanne y4eOHOT0 MaTepurasa
boxoBas u monnas [Tnomaaps 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MMOBEPXHOCTh MPU3MBI, Jexuust 1
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UPAMU/IBI IIpakTHyeckoe 3aHsITHE

Tema 11.6 Copepxanne yaeOHOro MaTepuana

Cummerpus B Kyoe, CuMMeTpHsi OTHOCUTEIBHO TOYKH, TIPSMOA, TNTIOCKOCTH. CHMMETpHS B KyOe,
napaienenurese, napajuielienunesie, npusMe, MupamuIe

IIpU3ME, NUpaMuac

Jlekuus

HpaKaneCRoe 3aHsATHE

Tema 11.7 IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (ColepKaHue NPUKJIATHOTO MOTYJIs1)
ITpumepsel cumMmeTpuii B | CUMMETpHS B IPUPOJIC, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccuun Jlexknus

Tema 11.8 Coneprxkanne y4eOHOro MaTepuasia

[IpaBunbsHbIC [TonsiTue mpaBUIBLHOTO MHOTOTpaHHKKA. CBOWCTBA MPABUIIbHBIX MHOTOI'PAaHHUKOB

MHOTOI'PaHHHKH, UX
CBOMCTBA

Jleknus

Tema 11.9 Copep:xanue yueOHOro MaTepuana

Hunuunp, ero Hunuuap u ero snementsl. CeyeHue MuMHapa (MapauieibHOe OCHOBaHUIO U ocH). Pa3zBepTka
COCTaBIISIIOIIHE. WIMH]IpA

CeueHue nUIMHIPA Jlekuus

Tema 11.10 Coneprxkanne y4eOHOro Marepuasia

Komnyc, ero Konyc u ero snementsl. CeyeHne konyca (apauiebHOe OCHOBAHUIO U MTPOXOISIIee Yepes
COCTaBJISIOLIHE. BEPIIMHY), KOHUYECKHE ceueHus. Pa3BepTka KoHyCa

CeueHue KoHyca Jlekuust

Tema 11.11 Coneprkanne y4eOHOro MaTtepuasia

Y ceueHHBI KOHYC.
CeueHue yCEUeHHOTO

YcedeHHbIH KOHYC. Ero 06pa3yfomaﬂ u BeicoTa. CeueHue YCCYCHHOI'O KOHYCa

Jlekuus

KOHYyCa IIpakTHYecKoe 3aHATHE
Tema 11.12 Conepxanue yueOHOro MaTepuasa
[Tap u cdepa, ux [ITap u chepa. Bzanmuoe pacnionoxenue chepsl u miockoctu. Ceuenue mapa, chepsl
CeueHus Jlexnus
IIpakTHyeckoe 3aHsATHE
Tema 11.13 Conepxanue yueOHOro MaTepuasa

IToustie 06 00BEME
tenna. OTHOILIEHNE
00BEMOB TTOTO0OHBIX TENI

[Tonsitue 06 o6vpeme Tena. O0beM Kyda U MPSAMOYTOILHOTO Napayenenunena. O0bem
pu3MBbI U IHHApA. OTHOIIIEHHE 00beMOB OJOOHBIX TEll.

Jleknusa

HpaKTuquKoe 3aHsATHE
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Tema 11.14
OO0BEMBI U TUIOMIATH

Coneprxanue yaeOHOTo MaTepuasa

O06bembl mupamuIbl U KoHyca. O0beM mapa. [Tnomaay noBepxHocTen Ten

MIOBEPXHOCTEN TeI Jleknus 2

Tema 11.15 Copep:xanne yaeOHOro MaTepuana

Komb6unammu KomMb6uHanmu reoMeTpuueckux Tel

MHOTOTPaHHUKOB U T€l | [IpakTH4YecKoe 3aHATHE 2

BpaleHus

Tema 11.16 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (Colep:KaHNe MPHUKJIATHOI0 MOAYJIsT)

['eomerpuueckue Hcnonb30BaHne KOMOMHAIIMY MHOTOTPAHHUKOB M TEJI BPAIICHUS B IPAKTUKO-

KOMOWHAIMK Ha OpPUEHTUPOBAHHBIX 3a7auax

MIpaKTHUKe IIpakTHyeckoe 3aHsATHE 2

Tema 11.17 Copep:xanue yueOHOro MaTepuana

Pemenue 3anau. OO6beMbI U IIJIOLIAIM MOBEPXHOCTH MHOTOTPAaHHUKOB U TEJI BpaIllCHUS

Mmuororpanauku ¥ Tena | KonrpoJibHast paéora 2

BpallleHus

Paznen 12. 22 OK 01,
9J1eMeHThI OK 02,
KOMOMHATOPHKH, OK 03,
CTATHCTHKHU U TeopHu OK 04,
BEPOSATHOCTEH OK 05
Tema 12.1 Coneprxkanne y4eOHOro Marepuasia ’
OcHOBHbIE NIOHATHUSA IlepecTaHOBKH, pa3MEILIEHUs, COUETAHMUSI. OK 07
KOMOWHATOPHUKHU Jlexkus 2 IIK 1.2
Tema 12.2 Coneprkanne y4eOHOro MaTtepuasia K112
CoOpiTne, BeposTHOCTh | COBMECTHBIC M HECOBMECTHBIEC COOBITHS. TEOpEeMbI O BEPOSTHOCTH CYMMbI COOBITHIA. gi Hg
coObITus. CrioskeHue u VYcnoBHas BEpOATHOCTb. 3aBUCHMbIE U HE3aBUCUMbIE COOBITHS. TeopemMbl 0 BEPOSITHOCTH '
YMHOXEHHUE IPOU3BECHUS COOBITHIA.

BEPOSATHOCTEMN Jexuust 4

Tema 12.3 IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHMe (ColepKaHNe MPHUKJIAHOTO MOAYJIsT)

BeposiTHOCTB B OTHOcCHTENbHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHUECKOE

npodeCcCHOHATBHBIX orpeJiesieHue BeposaTHOCTH. OlleHKa BEPOSITHOCTH COOBITHS

3a/1a4ax IIpakTHyeckoe 3aHsATHE 4

Tema 12.4 Conepxanue yueOHOro MaTepuasa

JuckperHas cinydaiiHas

Bunel cinyyaitnbix BennuuH. OnpeneneHue JMCKPETHON CllydaiiHOM BEIMYMHBL. 3aKOH
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BEJIMYHMHA, 3aKOH e¢
pacrpeaeaeHus

pacrnpeiesieHus] AUCKPETHOM CIIydyallHOW BeJIMYKMHBI. E€ YncIioBbIe XapaKTepUCTUKHI

Jlekuusa

Tema 12.5
3amayn MaTeMaTHUYECKOH
CTATUCTUKHA

Copep:xanue yueOHOro MaTepuana

Bapuanuonnsiii psag. [lonuron yactot u ructorpaMma. CTaTUCTUYECKUE XAPAKTEPUCTUKU
psiia HaOJIr01aeMbIX TaHHbBIX

Jlekuusa

Tema 12.6
Cocrasnenue Tadnui 1
JTUarpamMM Ha MPaKTHKE

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, CoICpPKaHuEe (couepmanne NMPUKJIAAHOTO MOI[y.TIH)

[lepBuunas 006paboTKa CTAaTUCTUYECKUX JTaHHBIX. ['paduueckoe ux mpecTaBieHUe.
HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOIIOAaeMbIX JTaHHBIX

IIpakTHyeckoe 3aHsATHE

Tema 12.7 Coneprxkanue y4eOHOro Marepuasia
Pewenue 3anau. DOnemeHThl KOMOUHATOpUKH. COOBITHE, BEPOSITHOCTH COOBITUA. CIIOKEHUE U YMHOKEHUE
DNeMEHTbI BEPOATHOCTEN
KOMOWHATOPHKH, KourpoabsHas paéora
CTaTHCTUKU U TEOPUU
BEPOSITHOCTEN
Paznen 13. 8 OK 01,
Mmuo:xecTBa. OK 02,
DJIeMeHThI TeOpHHU OK 03,
rpagos OK 04
Tewma 13.1 Coneprxkanne y4eOHOTo MaTepuasa OK 0 5’
MHoxecTBa ITonstue MuoxecTBa. [lonmHo)kecTBO. Onepany ¢ MHOKECTBAMU ’

Jleknus 2 OK 07
Tema 13.2 IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHNe MPUKJIATHOI0 MOAYJIsI) IK 1.1
Onepannu ¢ Onepanuu ¢ MHOXKecTBaMu. Pernienne npukiajHbIX 3a1a4 K 11.1
MHOXCCTBAMU IIpakTHyeckoe 3aHsTHE 2 MK 11.2
Tema 13.3 Copep:xanne yueOHOTo MaTepuana MK 11.3
I'padwr [Tonsitue rpada. Ces3ubIi rpad, AepeBo, UKI rpad HA MIOCKOCTH

IpakTHYecKoe 3aHATHE 2
Tema 13.4 Conepxanue yueOHOro MaTepuasa
Pemenne 3ama4. | Onepaunn ¢ MHOXecTBamMu. ONHMCaHWE pEANBbHBIX CHTyallud C TOMOLIBIO MHOXECTB.
MmuoxectBa, I'pagsl u | IIpuMeneHne rpadoB K peHICHHIO 3a1a4
UX IPUMCHEHHE KonrtpoJsbHas padora 232

Bcero:
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3. YCJIOBUSA PEAJIN3AIIUU ITIPOTPAMMBI YUEBHOM

JANCHUIIJINHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEePHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanuss mporpaMmbl AUCHUIUIMHBL TpeOyeT HalWyusi y4eOHOro kaOuHeTra
MaTEeMaTHKH.

O6opynoBanue yueOHOro KaOUHeTa:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIINXCS;

- pabouee MecTo mperoaaBaTes;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- KOMIUJIEKT 3JICKTPOHHBIX BUJIEOMATEPUAIIOB;

- 3aJIaHUsl 1711 KOHTPOJIBHBIX padoT;

- mpo¢eCCHOHAIBPHO OPUCHTUPOBAHHBIC 3aJaHUS;

- MaTepuaibl SK3aMeHa.

TexHuueckue cpeacTra 00ydeHUsI:

- IEPCOHABHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MPOrPaMMHBIM 00€CTICUCHUEM;
- IPOEKTOP € SIKPAHOM.

3.2. UudopmanuonHoe odecnevyenne o0yueHust

IlepeyeHp pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOYHUKH:

1.

Anrebpa v Havasila MatemMatuueckoro aHanuza. 10 - 11 kmaccel. ba3oBblil u
yriyosneHHbll ypoBHU: yueOHuk / I1I. A. Amumos, FO. M. Konsrun, M. B.
TxaueBa [u ap.]. - [Ipocemenue, 2022. — 463

I'eometpust 10 - 11 kmaccsl. ba3oBelii v yriryOJIeHHBIA YPOBHU: YUEOHHK / A.
B. Iloropenos. - [Ipocsemenue, 2022. - 174

NunuBuayanbHble KOHTPOJIbHBIE palbOThl MO Kypcy «Anredpa W Hadana
aHanu3a» s cryaeHTtoB ¢akynsrera CIIO: mocoOue mo mareMaTuke Jyis
CTYJIEHTOB TIEpBOrO0 Kypca (QakyibTeTa CpeaHero mnpodheccuoHaIbHOTO
obpazoBanus / bearopoackuitl AY/ M.A. Cemeprauna, H.C. [TabonkoBa —
benropoackuiil’' AY, 2022

PaGouast Terpaap mo Kypcy «Anrebpa W Havala aHaIW3a» JJIsl CTYJIEHTOB
dakynsreta CIIO/benropoackuiil’ AY/ H.C. TlabonkoBa, M.A. CemepHuHa
— benropoxa: benropoackuiil’'AY, 2022

MateMaTrka B TaONHIaX W cCXeMax: MocoOue NI MOATOTOBKU K dK3aMEHY
JUJIsl CTYAIGHTOB TIEPBOI0 Kypca cpeaHero npodheccCuoHaIbHOTO 00pa3oBaHust/
benropoackuit I'AY/ I'.B. bpaxuuk, H.C. I1abonkoBa, M.A. CemepHuHa,
T.H. Mununa — benropoxa: benropoackuitl' AY, 2020

HOHOJ’IHI/ITCHBHBIG HUCTOYHHUKU.
1. http://lib.belgau.edu.ru— 36 Benropoackoro 'AY

2. http://znanium.com — 9BC «3Hanmym»
3. http://e.lanbook.com — 3BC «Jlaub»

4. http://ebs.rgazu.ru — 3bC «AgriLib
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

JUCHUILIAHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOEHMsI 00I1€00pa30BaTEIbHOM
JTUCIUIUTMHBI PACKPBIBAIOTCS Yepe3 JUCIUILTMHAPHBIE PE3YyIbTaThl, HAlIPABJICHHBIC
Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u
TEMaM CoJIepKaHMsl yueOHOro MaTepuaia.

Oob6masi/mpodeccnoHabHasA

Pa3zgen/Tema

THI OLIEeHOYHBIX

KOMIIE€TEHI[HS MepPONPUSITHSI
OK 01. Beibupats crioco6sr | P 1, Tema 1.1, 1.2, 1.3 [I-o/c’, 1.4, TecTupoBanue

pelieHus 3a1ad 15,16 YcTHBIN onpoc
npodecCHOHATBHON P2, Temr1 2.1,2.2,2.3,24,2.5, NuauBunyanbHas
IEeATEILHOCTH 2.6 camocTosTeNbHas paboTa

IMPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTCKCTaM

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 5, Temrr 5.1, 5.2

P 6, Temn! 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,
7.6,7.7,1.8,7.9,7.10 I1-o0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, 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 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 I1-
o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,134

KontponbHas padora
Brinonnenue
3K3aMEHALIMOHHBIX 3aJaHui

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOKCKa, aHaJIN3a U
UHTEPIIPETAIAN
uHpopMaLuy, U
uH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHMS 32,124
npodeccuoHaNBHOM
JIESITCIIBHOCTH

P1,Temal.1, 1.2, 1.3 I1-0/c, 1.4,
15,16

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

P 3, Temr1 3.1,3.2,3.3,3.4

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, 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
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 II-
o/c, 10.4

TectupoBanue

YeTHBII onpoc
NunuBunyanbsHas
camocTosTeNnbHas padboTa
KonTtponbHas pabora
Beimonnenune
9K3aMEHALIMOHHBIX 3aJaHUN
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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 T-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 03. IltanupoBaTh u
pean30BBIBATH COOCTBEHHOE
npoeCCHOHATBHOE
JTUYHOCTHOE Pa3BUTHE,
PEINPUHIMATEIbCKYIO
JESITEIbHOCTh B
npodeccuoHalbHOM cepe,
UCIIOJIb30BaTh 3HAHUS 11O
(MHAHCOBOW TPAMOTHOCTH B
Pa3ITUYHBIX KU3HEHHBIX
CUTYaIHUIX

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, Tems1 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, Temsl 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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

TectupoBanue

VYeTHBII onpoc
NuauBunyanbHas
caMmocTosiTenbHast pabora
KonTponbnas pabora
Brinosinenue
9K3aMEHALIMOHHBIX 33JaHUN

OK 04. DpdexTuBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTHUBE U
KOMaH1e

P1,Temal.1,1.2,1.31II-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 11-o/c, 4.7

P 6, Temr1 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,
7.6,7.7,7.8,7.9,7.10II-o/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, 9.4,9.5 II-
o/c, 9.6

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

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 I1I-o/c, 11.8, 11.9,

TectupoBanue

YceTHBIT onpoc
NupuBunyanbHas
camocTosTeNnbHas paboTa
KonTponbnas padbora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHuH
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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
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. Ocy1iecTBisiTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepannu ¢
Y4ETOM 0COOCHHOCTEH
COITMAIBHOTO M KYJBbTYPHOTO
KOHTEKCTa

P1,Temal.1, 1.2, 1.3 I1-0/c, 1.4,
15,16

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

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, 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-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.,7.8,7.9,7.10 I1-0/c, 7.11
P 8, Temsr 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
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

VYeTHbI onpoc
NuauBunyanbHas
caMmocTosiTenbHast pabora
KonTponbnas pabora
Brinosinenue
9K3aMEHALIMOHHBIX 33JaHUN

OK 06. ITposiBnsTH
TPaKIaHCKO-
MaTPUOTUYECKYIO MO3UIIHUIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEJICHHE Ha
OCHOBE TPaJULIMOHHBIX
00111eYeT0BEUECKUX
LIEHHOCTEH, B TOM YHUCJIE C
Y4€TOM TFapMOHHU3AIUN
MEKHAI[MOHATILHBIX U
MEXPEJIUTUO3HBIX
OTHOILIEHUW, TPUMEHSATH
CTaHJaPTHI
AHTUKOPPYMIHOHHOTO
TTOBEJICHUS

P1,Temal.1,1.2, 1.3 I1-o0/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, Temb1 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 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

TectupoBanue

VYerHbIl onpoc
NupuBunyanbHas
camocTosTeNnbHas paboTa
KonTponbnas padora
Brimonnenue
9K3aMEHAIIMOHHBIX 3aJaHuN

OK 07. CogeiicTBoBaTh
COXPAHEHHUIO OKpYKaroUen
Cpefibl, pecypcocOepeKeHHUIO,
MPUMEHSTh 3HaHUS 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIMIX

P1,Temal.1, 1.2, 1.3 I1-0/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-o/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,

TectupoBanue

VYeTHbII onpoc
NunuBunyanbHas
camocTosTeNnbHas padoTa
KonTtponsHas pabora
Beimonnenune
9K3aMEHALIMOHHBIX 3aJaHUN
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7.6,7.7,1.8,79,7.10I1-0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, 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 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, Temnr 13.1, 13.2 IT-o/c,
13.3,134

IIK 1.4. Onpenensrob
Ka4yeCTBO MPOTYKIIUH
pacTEeHUEBOICTRA.

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

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

P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

TectupoBanue

VYerHbll onpoc
NupuBunyanbHas
caMOCTOSATENIbHAs padoTa
KonTponbnas padora
Brimonnenue
9K3aMCHAIIMOHHBIX 3aJaHuN

IIK 3.1. Beibupats criocoOsl
Y METOJbI 3aKJIa/IKN
MPOAYKIIMH PACTEHUEBO/ICTBA
Ha XpaHEHHE.

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

P 3, Temrr 3.1,3.2,3.3,34

P4, Temb14.1,4.2,4.3,44,4.5,
4.6 IT-o/c, 4.7

TectupoBanue

VYerHbll onpoc
NupuBunyanbHas
camocTosTeNnbHas paboTa
KonTponbnas padora

P 6, Temn! 6.1, 6.2,6.3,64,6.5, Brmonnenue
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11 | 3x3aMeHAIIMOHHBIX 3aIaHUI
P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue
IIK 4.5. Bectu 15,16 VYcrHbIl onpoc
YTBEPKICHHYIO YYETHO- P 12, Temsr 12.1, 12.2, 12.3 I1- NunuBunyanpHas

OTUCTHYIO JOKYMCHTAI[UIO.

o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,134

camocTosTeNnbHas padboTa
KonTtponbHas pabora
Beimonnenune
9K3aMEHAIlMOHHbIX 3aJaHUH
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