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Pabouas nporpamma yueOHOM aucuuIuiMHbl «MaTemaTuka» pa3zpaboTaHa B
cooTtBeTcTBHH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
cpeaHero mpodeccuoHaabHOTO oOOpaszoBanHus 1o crnenuaibHocTu  09.02.07
NudopmaimoHHble CUCTEMBI M MPOTPaMMHUPOBAHHE, YTBEpkKACHHOTO Ilpukasom
MunuctepctBa oOpazoBaHuss W Hayku  Poccum ot 09.12.2016r. Ne 1547,
@denepanabHbIM TOCYIAPCTBEHHBIM 00pa30BATEIbHBIM CTaHAAPTOM CPEIHETO
oOmero obdpazoBanusi, yrBepkaeHHoro [Ipukasom MunuctepcTBOoM 00pa3oBaHUs
n "Hayku Poccum or 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHuctepctna
obpasoBanus u Hayku Poccun ot 12.08.2022 r. Ne 732), mpumepHOii nmporpammoi
o011eo0pa3zoBaTebHON y4eOHOM JUCIUATLTAHBI Maremaruka, TUTSt
npoeccuoHambHbIX ~ 00pa30BaTENIbHBIX  OpraHM3alui,  PEKOMEH]I0BaHHOMN
denepallbHBIM TOCYIapCTBEHHBIM OIOKETHBIM 00pa30BaTEeNbHBIM YUPEXKICHUEM
JOTIOJIHUTENIBHOTO  TIpoeccHoHanbHOTrO 00Opa3oBaHust «VHCTUTYT pa3BUTHSA
npodeccuonanbHoro oobpaszoanus» oT 30.11.2022r. mnporokon Ne 14 wu
PekoMeHlaliussM IO OpraHU3allMy MOJTYYEHUs] CpeHEro ooiiero oopa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENbHBIX MPOrpaMM CpeaHero npoheccuoHaIbHOro
oOpa3zoBaHus Ha 06a3e OCHOBHOro 00ImIero oopazoBanus (mucbMmo JlemaprameHTa
roCy/IapCTBEHHOM MOJMUTHKHU B cepe cpeaHero npodeccuoHanbHOro 00pa3oBaHus
u rnpodeccuoHabHOTO 00y4YeHHss MuHHCTEpCTBa TpocBelieHus Poccun oT

01.03.2023 r. Ne 05-592).
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1. MACIOPT IPOT'PAMMBI YYEBHOM JUCIHUILJIAHBI
MATEMATHUKA

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPAMMBbI

[Iporpamma  y4eOHOM  JUCHUIUIMHBI ~ SIBISIETCS  YacThlO  MPOTPAMMBI
MIOATOTOBKHU CIELMAIUCTOB cpefaHero 3BeHa B coorBercTBuu ¢ PI'OC CIIO mo
cnenuanbHocTu 09.02.07 MHbOpMaLIMOHHBIE CUCTEMBI U IPOTPAMMUPOBAHUE.
1.2. MecTo AMCUMILIMHBI B CTPYKTYpPe IPOrpaMMbl MOJATOTOBKH CIELHUATUCTOB
CPEIHETO 3BEHA

OobueoOpazoBarenbHas JOUCLMILIINHA «Marematuka ABJIACTCS

00s13aTeIbHON YacThio 00LIE00PA30BATEIBHOIO IMKJIA OCHOBHOM 00pa30BaTENIbHOMN
nporpamMmbl B cootBerctBUM ¢ DPI'OC  mno cnemmansHoctu  09.02.07
NudopmarimoHHble CUCTEMBI U POTPAMMUPOBAHUE.

1.3. Hean u 3agaum AUCHMILVIMHBI — TPeOOBaHMS K pe3yJbTaTaM OCBOEHUS
AUCUMILTHHBI .
1.3.1. Hean v 3a7a4u TUCHUILTHHBI

Hean: ConepxaHue MporpaMmbl  00IE00pa30BATEILHON AUCIUTIIUHBI

«MareMatuka) HalpaBlI€HO Ha JOCTHXKEHUE pe3yJbTaTOB €€ HU3YYCHHsS B
coorBeTcTBUM ¢ TpeboBanusiMu DPI'OC COO c yderoM mnpodecCHoHATBHOM
HamnpasieHHoct @I'OC CIIO.

3agaun:
- (opMupoBaTh TpPEACTABICHUS O COUUAIBHBIX, KYJIbTYPHBIX H

HUCTOPUYECKHUX (PAKTOPaxX CTAHOBJICHHS MaTEMAaTHKH;

- ¢dopMHpPOBAaTh  OCHOBBI  JIOTHYECKOTO,  QJITOPUTMHUYECKOTO  H
MaTeMaTHYECKOTO MBIILICHUS;

- (opMupoBaTh yMEHHE MPUMEHSATH IOJYYCHHBIC 3HAHUS TPU PEIICHUH
pa3IMYHBIX 33724, B TOM YHCIe TPOdECCUOHATBHBIX;

- ¢opMupoBaTh  TpEACTABICHWE O  MaTeMaTHKe KaK  4YacTH
OOIIIeUETIOBEYCCKON KYJIBTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, IO3BOJISIONICM
OIMCHIBATh M H3y4aTh PEeAJIbHBIC MMPOIIECCHI U SIBJICHUS B IIOBCESTHEBHOM KU3HU U B
npoecCHoHaNbHOM AESITEIbHOCTH.



1.3.2. llnanupyembie pe3yabTAThI 0CBOeHHMS 0011e00pa30oBaTeJbHON JMCUMILVINHBI B cooTBeTcTBHM ¢ PI'OC CIIO
U Ha ocHoBe PI'OC COO

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

HJ'laHl/lpyeMble pe3yJbTaTbl 0OCBOCHUA TUCHUIIJINHBI

Oo0mue

I[I/ICIII/II[J'[I/IHapHI)Ie

OK 01. Bsi6upats criocoobt
pereHus 3a1a4
npodeccuoHaNbHOM
JEATeTbHOCTH TPUMEHUTEITHHO
K Pa3JINYHBIM KOHTEKCTaM;

JIP 24 roTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYI0JII00HE;

JIP 25 roTOBHOCTH K aKTUBHOM JIEATEILHOCTH
TEXHOJIOTHYECKOW U COLMAIBHOW HAIIPaBJICHHOCTH,
CroCOOHOCTh UHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJHATH TAKYIO JACSITEIBHOCTD;
JIP 26 unTepec K pa3nuyHbIM chepam
podeccroHaIbHOMN 1eATENbHOCTH.

MP 01 camocTtosiTenbHO GOPMYIUPOBATH U
aKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

MP 02 ycTtaHaBIMBaTh CyIIECTBEHHBIN MPU3HAK HIN
OCHOBAaHUS U1 CPAaBHEHMSI, KITACCU(PUKALIUU U
00001IeHN S,

MP 03 onipenensiTe LeNu AeSITENbHOCTH, 3a1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKEHUS;

MP 04 BbIsSBISATh 3aKOHOMEPHOCTH U IPOTUBOPEYMS B
paccMaTpuBaeMbIX SIBIICHUSX;

MP 06 BHOCUTH KOPPEKTUBBI B JIEATECIILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LEISIM,
OIICHUBATh PUCKHU MOCIIEACTBUM NESTENLHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBILLUICHUE [IPH
peIlIeHNH )KU3HEHHBIX TPOOIIEeM.

MP 09 BnaneTh HaBbIKaMU y4eOHO-
MCCJIEI0BATENIbCKOM U MMPOEKTHOM AEATEIbHOCTH,
HaBBIKAMU pa3perieHus npoosiem;

ITP6 01 BnameTh METOIAaMH JJOKA3aTEIbCTB, AJITOPUTMAMHU
pelieHus 3a/1a4; yMeTb (GOpMYyIUpOBaTh ONPEICIICHNUS,
AKCHOMBI U TEOPEMBI, IPUMEHATh UX, TPOBOJIUTH
JI0Ka3aTeIbCTBEHHbIE PACCYXICHUS B X0JI€ PELICHH 3a1a4;
ITP6 02ymeTs onepupoBaTh MOHATUSMU: CTEIIEHb YKCIIa,
Jorapu@m 4ucia; yMEHHUE BBIIOJIHATH BBIUMCIICHUS
3HAYCHHUH W peoOpa3oBaHUil BRIPAKEHUN CO CTETICHSIMU U
norapudmamu, mpeodpa3oBaHne APOOHO-PAITMOHATBHBIX
BBIPAKECHUI;

IIP6 03 ymeTh oneprpoBaTh NOHATUSIMU: PALIMOHATIbHBIE,
MPpALMOHAIIbHBIE, I0KA3aTEIbHBIE, CTEIICHHBIE,
Jorapu@mMuUecKrie, TPUrOHOMETPUYECKHE YPAaBHEHHUSI U
HEPaBEHCTBA, UX CUCTEMBI;

I1P6 04 ymeTs oniepupoBaTh MOHATHAMA: (PYHKITHS,
HernpepbIBHAs (QYHKIUS, TPOU3BOIHAS, TIEpBOOOpa3Has,
OIIPENIETICHHbIN UHTErpall; YMETh HaXOAUTh IPOU3BO/IHBIC
AJIEMEHTAPHBIX (PYHKIUN, UCTIOJIB3YsI CIIPAaBOUYHbIE
MaTepuasbl; UCCIEN0BATh B MPOCTEUIINX CiIydasiX (yHKIIHH
Ha MOHOTOHHOCTb, HaXOUTh HAUOOJIbIIIEe U HAUMEHbIIIEee
3HaYeHHe (PYHKIUN; CTPOUTH T'paMKU MHOTOUJICHOB C
MCII0JIb30BAHMEM aNapaTa MaTeMaTHUYECKOro aHAJIN3a;
MPUMEHATH MPOU3BOIHYIO IIPU PELICHUU 33]a4 Ha
JBUKECHHE; peliaTh IPAKTUKO-OPUEHTUPOBAHHbIE 3a]]a4H HA
HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHUS, HA HAXOXK/ICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITP0 05 ymeTh onepupoBaTh NOHATUAMU: PallMOHAIbHAS
byHKIUS, TOKa3aTenbHas GYHKIMS, CTeneHHas QyHKIu,




MP 14 BbISBIATH IPUUUHHO-CIICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 33/1a4y, BBIIBUIaTh TUIIOTE3Y €€
peuieHus, HaX0UTh apryMEHTBI I J0Ka3aTelIbCTBA
CBOHUX YTBEPXKICHUM, 3a1aBaTh [1apaMeTphl U
KPUTEPUU PEILICHHUS;

MP 15 ananu3upoBaTh MNOJIYYECHHBIE B XO€ PEILIECHUS
3a/1a4y Pe3yJIbTaThl, KPUTUYECKN OLICHUBATH UX
JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

MP 18 ymeTb nepeHOCUTh 3HaHUS B IT03HABATEIIBHYIO
U IPAKTHUYECKYI0 00JaCTH KU3HEAESITEIIbHOCTH;

MP 19 ymeTb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX o0nacTei;

MP 20 BeIABUTaTh HOBBIE HJIEH, IPEIJIaraTh
OpUTMHAJIbHBIE MTOIX0/Ibl U PELIEHUS; U CIOCOOHOCTD
MX MCIOJIB30BaTh B ITO3HABATEJILHON U COLIMAIBHON
MIPaKTHUKE

JorapupmMuyuecKas GyHKIUs, TPUTOHOMETPHYECKUE
¢byHkIun, oOpaTHbIe (PYHKIIMM; YMETh CTPOUTH Tpaduku
U3YyYCHHBIX (DYHKIMN, UCTIONB30BaTh rpaduku mpu
M3YYEHUHU IIPOLIECCOB U 3aBUCUMOCTEH, PU PELICHNUH 3a]1a4
U3 IpYyrux y4eOHBIX IPEIMETOB M 33/1a4 U3 peaibHOMI
YKU3HU; BEIPAXKATh (POPMYIIaMU 3aBUCUMOCTH MEXKILY
BEIIMYMHAMU;

ITP6 06 ymeTh pemaTh TEKCTOBbIE 331a4i Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha IPOLEHTHI, I0JIU U YaCTH, Ha JIBUKEHUE,
paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH 33aJ]aui U3
00J1acTH yrpaBJeHUs JIMYHBIMU U CEMEMHBIMHU (PHAHCAMU );
COCTaBIIATh BBIPAXXEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI T10 YCIIOBUIO 33]Iaul, UCCIIEI0BATh MOJIy4€HHOE
pellleHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
IIP6 07 ymeTs onepupoBaTh NOHATHSIMU: CpPEIHEE
apudmMeTnIecKoe, MeraHa, HauooJIbIIee 1 HANMEHbBIIICE
3HAYEeHUs, pa3Max, TUCIepCHs, CTaHIapTHOE OTKIIOHEHHE
YKCIIOBOI0 Ha0Opa; yMETh U3BJIEKaTh, UHTEPIPETHPOBATh
nHpopMaInio, MPeACTaBICHHYIO B Ta0IHIIaX, HA
rarpaMMax, rpagukax, OTpaxkarollyto CBONCTBA pealbHbIX
IPOLIECCOB U SIBJICHUH; MPEACTABIATh HHPOPMALIUIO C
MOMOILBIO TAOJIMII U IMarpamm; UCCIIe0BaTh
CTaTUCTHUYECKUE JaHHbIEC, B TOM YUCIIE C IPUMEHEHUEM
rpau4ecKux METOJI0B U 3JEKTPOHHBIX CPE/CTB;

IIP6 08 ymeTs onepupoBaTh NOHATUSIMU: CITyYallHBINA OTIBIT
U Cclly4aiiHOE cOOBITHE, BEPOSITHOCTh CIIy4aiHOTO COOBITHS;
YMETb BBIUUCIISATH BEPOSITHOCTD C HCHOJIb30BaHUEM
rpau4ecKux METOJI0B; IPUMEHATh (OPMYJIbI CII0XKEHUS U
YMHOKEHHUS BEPOSTHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(GopMyIIbl TP pELIeHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peabHbIX COOBITUI; 3HAKOMCTBO CO CIIy4ailHBIMU
BEJIMYMHAMHU; YMEHHE IPUBOAUTEH IPUMEPHI MOSIBICHUS
3aKOHa OOJIBIIMX YUCEI B IPUPOJIHBIX M OOIIECTBEHHBIX




SIBJICHUSX;
ITP06 09 ymeTs onepupoBaTh NOHATUAMU: TOUKA, IpAMas,
IUIOCKOCTbh, IPOCTPAHCTBO, ABYIPAHHBIN yroJl,
CKpellMBaroIIKecs MpsiMble, TapaieIbHOCTh U
NEePIEeHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH, YTOJI MEKITY
IPSIMBIMU, YTOJI MEX]Ty IPSIMOM U TUIOCKOCTbIO, YTOJI
MEX/1y INIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH /10 TUIOCKOCTH,
PacCTOSIHME MEX1y NPSMBIMH, PACCTOSIHUE MEXKTY
IUIOCKOCTSIMU; YMEHHUE UCIOJIb30BaTh MPU PEILICHUH 3a/1a4
U3y4eHHBIE (PAKTHI ¥ TEOPEMBI IJIAHUMETPUH; YMEHHE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA;

ITP6 10 ymeTh onepupoBaTh NOHATUSIMUA: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHUKa, Ky0, mapajuienenune, Npu3ma,
nupamMuia, GUrypa u moBEpXHOCTh BPAIICHHUS, IIWITHH/IP,
KOHYC, 111ap, cdepa, ceueHus: Gurypol BpaieHus,
IJIOCKOCTh, Kacaromascs chepbl, HUINHIPA, KOHYCA,
IUIONIA/Ib MOBEPXHOCTU MUPAMU/IbI, TPU3MBI, KOHYCA,
IUAJTUHIPA, TUI0MAIs chepsl, 00beM Ky0a, TPSIMOYTOJIBHOTO
napasuiesienumnena, TupaMuIsl, IpU3MbL, IIUIMH]PA, KOHYCA,
niapa; ymeHue u300pakaTb MHOTOTPaHHUKU U
MOBEPXHOCTHU BPAILlEHUs, UX CEUEHUS OT PYKH, C TOMOIIbIO
YEepTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPE/ICTB;
YMEHHE pacrno3HaBaThb CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHE pacro3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKH,

IIP6 11 ymeTh onepupoBaTh NOHATUSIMU: JTBHXKECHUE B
MPOCTPAHCTBE, MOI0O0HBIE (PUTYPBI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIICHHE TUIONIA/Iel TOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYp MIPH PELICHUH 33/1aY;

IIP6 12 ymeTh BBIYUCIATh TEOMETPUUYECKUE BEIIMUMHBI
(vHA, Yrou, IIolIas, 00beM, MIIOaJAb IOBEPXHOCTH),
HCII0JIb30BaTh U3YUEHHBIE (POPMYIIBI U METO/IBI;

ITP06 13 ymeTh onepupoBaTh NOHATUAMU: PAMOYTOJIbHAS
cucTeMa KOOpJIMHAT, KOOPJMHATHI TOUKH, BEKTOD,




KOOpJMHAThl BEKTOPA, CKAIIPHOE ITPOU3BEAECHUE, YOI
MEX /1y BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YUCJIO; HAXOUTH C IIOMOIIBIO U3YYEHHBIX
(bopMyJ1 KOOPAMHATHI CEPEAUHBI OTPE3KA, PACCTOSIHHUE
MEX1y IByMSI TOUKAMH;

ITP614 ymers BbIOMpATh MOAXOASIINN U3yUYEHHBIH METO
JUIs pEelIeHUs 3a]1aul, paclio3HaBaTh MaTeMaTHUECKHe

(aKThl U MaTEMaTHUYECKUE MOJIEIH B IPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE MPUBOJUTD
IIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUICKON U
MHPOBON MaTEMaTUYECKON HAYKH;

ITPy 01 ymeTh onepupoBaTh NOHATUAMU: ONIPEICIICHUE,
aKcuoma, TeopeMa, CIIeJICTBHE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKHU; YMEHHE
dbopmynrpoBaTh 0OpaTHOE U MPOTUBOTIOJIOKHOE
YTBEpKACHUE, TPUBOIUTH PUMEPHI U KOHTP MPUMEPHI,
HCII0JIb30BaTh METOJI MAaTEMAaTUYECKON MHTYKIINH;
IIPOBOJIUTH JI0KA3aTEIbCTBEHHBIE PACCYKICHUS IIPU
pelIeHny 3a1a4, OLIEHUBATh JIOTHYECKYIO PABUIIBHOCTH
pacCyXJIEHU;

[Py 02 ymeTh omepupoBaTh MOHATUSIMU: MHOMXECTBO,
MIOJMHOKECTBO, OTIEPALIMH HAJlI MHOKECTBAMHU; YMEHUE
HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIrapar s
OIMCAHUs PEAIbHBIX MPOLECCOB U SBJICHUI MIPU PELICHUN
3aJa4, B TOM YHUCJIE U3 PYTUX Y4eOHBIX PEIMETOB;

ITPy 03 ymeTh onepupoBaTh MOHATUIMHU: Tpad), CBI3HBII
rpad, nepeBo, IUKI, Tpad Ha MIIOCKOCTH; YMEHUE 33/]aBaTh
U OMHCHIBATh rpadpl pa3IMuHBIMU CIIOCOOAMH;
MCIO0JIb30BaTh Tpadbl IPHU pEIICHUN 3a/1aY;

ITPy 04 ymeTh cCBOOOIHO OTIEPUPOBATH MOHSATUSMU:
COYETaHHE, IEPECTaHOBKA, YUCIIO COYETAaHUH, YUCIIO
nepecTaHoBOK; OMHOM HbroTOHA; yMeHHE IPUMEHSTh
KOMOMHATOPHbIE (DAKThI U PACCYKJICHHS Ul PELICHUS




3a1ay;

ITPy 05 ymeTh onepupoBaTh NOHATUSMU: HATYypaJIbHOE
YHCIIO0, IEJI0€ YMCII0, OCTATOK 110 MOAYJIIO, PAIlHOHAIBHOE
YHCII0, UPPAMOHATIHFHOE YUCII0, MHOXKECTBA HATYpPAJIbHBIX,
EJBIX, pAIlHOHAIBHBIX, JEHCTBUTEIBHBIX YHCENT, YMEHUE
WCTIOJIb30BATh MPU3HAKH JCTMMOCTH, HANOOBIITUIA 0OLTHIA
JIeTTUTENh ¥ HauMeHblIee 00I11ee KpaTHOE, allTOPUTM
EBKima npu pemeHun 3a1aq; 3HaKOMCTBO C PA3TMYHBIMA
MO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHHS,

ITPy 06 ymeTh cBOOOHO ONIEPUPOBATH OHATUSMHU:
CTETIeHb C LEJBIM MOKa3aTelieM, KOPEHb HAaTypaIbHOMN
CTETICHH, CTENICHb C PAIIOHAIBHBIM TIOKA3aTeIeM, CTEIICHb
C IEHICTBHUTEIBHBIM MTOKa3aTeIeM, JOrapudMm duciia, CHHYC,
KOCHHYC U TaHT'€HC MTPOM3BOJILHOTO YHCIIA;

IIPy 07 ymeTs onepupoBaTh MOHATHSIMU: TOKIECTBO,
TOXKIECTBEHHOE TIpeoOpazoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMA YPaBHEHHI U HEPABEHCTB,
PABHOCHJIBHOCTb YPAaBHEHH, HEPABEHCTB U CHCTEM,
panKoHaNIbHBIE, UPPALIOHAIBHBIE, I0KA3aTEIIbHBIE,
CTEINEHHbIE, JIoTapu(PMUUECKUe, TPUTOHOMETPUYECKHUE
YPaBHEHMs, HEPABEHCTBA U CUCTEMBI; YMEHHE pPelaTh
YpaBHEHHMsI, HEPABEHCTBA U CUCTEMBI C IOMOIIIBIO
pas3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C IApaMeTPOM; IPUMEHATh YPaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI ISl PEIIEHUS MaTeMaTHYECKUX
3ajlay ¥ 3a/1a4 U3 pa3IMuHbIX 00JacTell HAyKu U peaabHON
KU3HU;

ITPy 08 ymeTs cBOGOJHO ONIEpUPOBATh MOHATUAMU: T'papUK
dbyHkuun, oopatHas GyHKIUS, KOMIIO3UIUS (QYHKIIHUH,
JAUHEeNHas QyHKIMs, KBapaTU4Has GYHKIUS, CTeIIEHHAs
(GYHKIUS C LeIbIM IT0Ka3aTesleM, TPHTOHOMETPUUYECKHE
¢byHKIIMM, 0OpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIUH,
nokaszatebHas U Jorapudmuueckas QyHKIUU; YMECHHE




CTPOUTH Tpaduka (yHKIIHIA, BBIOIHATH PEOOPA30BAHUS
rpaduKoB PyHKINN; YMEHHUE UCTIOJIb30BATh IpaduKu
(byHKIUH [UIS U3y4eHUs POLIECCOB U 3aBUCHUMOCTEH MpU
pelIeHNH 3314 U3 IPYTuX y4eOHbIX IPEIMETOB U U3
peaIbHOM KU3HU; BbIpAXaTh (POpPMyJIaMu 3aBUCUMOCTH
MEX/1y BEJINYMHAMH; YMEHHE CBOOOIHO ONIEPUPOBATH
HNOHATUSMH: YETHOCTH (DYHKIIUHU, IEPUOTUIHOCT (PYHKITHH,
OTPaHUYECHHOCTH (PYHKIIUH, MOHOTOHHOCTh (DYHKIIUH,
AKCTPEMYM (QYHKIIMH, HauOOJIbIIIEe U HaUMEHbIIIEe
3HaueHue QYHKIIMU Ha IPOMEXKYTKE; yMEHUE MTPOBOIUTH
uccieI0BaHNe QYHKIMU; YMEHHUE UCII0JIb30BAaTh CBOMCTBA U
rpaduky GYHKIUH JUTS pelieHNs] ypaBHEHNUH, HEPABEHCTB U
3aJa4 ¢ mapaMeTpamu; u300pakaTh Ha KOOPAUHATHOM
IIJIOCKOCTH MHOKECTBA PELIEHUI YPaBHEHH, HEPABEHCTB U
UX CHUCTEM;

ITPy 09 ymeTs cBOOOAHO OTIEPHUPOBATH OHATUSMHU:
MOCJIEZIOBATEIbHOCTD, apu(MeTHdecKas: Mporpeccus,
reoMeTpuyecKas mporpeccus, 0eCKOHEUHO yObIBaIOIIas
nporpeccus; yMeHue 3aJaBarh M0CIe10BaTEIbHOCTH, B TOM
YHCJIe ¢ HOMOIBIO PEKYPPEHTHBIX (hopMyIT;

IIPy 10 ymeTs onepupoBaTh MOHATUSIMH: HEMPEPHIBHOM

GyHKIIMU, acCHMITOTHI rpaduka GyHKITUHU, TIEpBas ¥ BTOpast
IPOM3BOIHAS (PYHKIMH, F€OMETPUYECKUH U Hru3ndeckuit
CMBICII ITPOU3BOIHOM, IIEpBOOOpa3Hasi, ONpeIeIeHHbIN
UHTErpaj; yMEHUEe HaXOUTh aCUMIITOTHI rpaduka
(YHKIUY; YMEHHUE BBIUUCIIATH IPOU3BOJHBIE CYMMBI,
IPOM3BEACHNUS, YACTOTHOTO M KOMIIO3ULIUHU (DYHKIIHH,
HaXOJUTh YpPaBHEHMsI KacaTelbHOU K rpaduky GyHKIMY;
YMETh UCII0JIb30BaTh POU3BOIHYIO JUISl CCIIEJOBAHUS
GbyHKIUH, U1 HAX0XKICHUS HAMTY4IIEero peleHus
IPUKIIAHBIX, B TOM YHCJIE COLMATbHO-?KOHOMUYECKUX U
du3nueckux 3agad, sl ONpeeNeHUst CKOPOCTH U
YCKOPEHUsI; HAXOIUTh IJIOMIa I U 00bEeMbI (pUryp ¢




MIOMOIIILIO0 UHTETPAJIA; TPUBOIUTH PUMEPHI
MaTEeMaTHYEeCKOTO MOJEIHPOBAHUS C TOMOIIBIO
muddepeHIInaTbHBIX YPaBHEHUIH;

ITPy 11 ymeTh onepupoBaTh NOHATUAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, (hpopMma 3anucu
KOMIUIEKCHBIX YHceN (TeoMeTpruIecKasi,
TPUTOHOMETPHUYCCKAs U areOpandeckas); yMeTh
MIPOM3BOJINTH APU(PMETHIECKUE ACHCTBHS C KOMIUIEKCHBIMHU
YHCIIaMH; TPUBOAUTH TIPUMEPHI HCTIOTH30BAHUS
KOMIUIEKCHBIX YHCETT;

ITPy 12 ymeTh cBOOOAHO ONIEPUPOBATH NOHATUSIMHU:
cpenHee apudMeTHIecKoe, MeIMaHa, HanOoJIbIIee U
HaMMEHBIIIee 3HAYCHUS, pa3Max, AUCIEPCHs, CTAaHIapTHOE
OTKJIOHEHUE TSI OTIMCAHHSI YUCIIOBBIX JaHHBIX; YMEHHE
UCCIIEIOBATh CTATHCTUYECKUE TaHHBIE, B TOM YHCIIE C
NPUMEHEHHEM TpaprIeCKIX METOIOB M AIEKTPOHHBIX
CpencTB; TpadUUYeCcKH HCCIeI0BaTh COBMECTHBIE
HAOJIOJICHHS C IOMOIIBIO THarpaMM pacCceuBaHUs U
JIMHEMHOM perpeccuy;

IIPy 13 ymeTh HaxXOIUTh BEPOSTHOCTH COOBITHH C
HCI0JIb30BaHNEM TpadUYeCKUX METOJIOB; IPUMEHSATH IS
pelieHus 3a1a4 GOPMYIIbI CIIOKEHHS] U YMHOXKEHUS
BEPOSITHOCTEH, (POPMYITy MOJTHONU BEPOATHOCTH, (hOpMyITy
bepnymu, komOuHatopHbIie HAKTBI U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH PeabHBIX COOBITUI; yMEHUE
OTIEpUPOBATH MOHITUSIMHU: CIydailHas BEIUYUHA,
pacnpezieieHue BEPOATHOCTEM, MaTeMaTUYECKOe
O’KHUJaHUEe, TUCTIEPCUs U CTaHIaPTHOE OTKJIOHEHUE
CIIy4ailHOM BeIMUYWHBI, (GYHKIIMH paclpeesieHus: u
IUIOTHOCTH PaBHOMEPHOTO, TOKA3aTEIbHOTO U
HOPMAaJILHOTO PacHpeesICHH; yMEHUe UCIIOIb30BaTh
CBOMCTBA M3YYCHHBIX paclpeesieHui sl pelieHus 3a1ay;




3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIINX YUCEI, METOIbI
BBIOOPOYHBIX UCCIIEI0BAHUIN; YMEHUE IPUBOIUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIINX YHCEN B IPUPOIHBIX U
OO0IIECTBEHHEIX SIBJICHUIX;

ITPy 14 ymeTh cBOOOJHO ONIEPUPOBATH OHATUSAMU: TOUKA,
psiMas, IJI0CKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, IIJIOCKUN
yTOJ1, IBYI'PaHHBIN YrOJI, TPEXTPaHHBIN YIoJl,
IIEPECEKAIOIINECS, TapaJUIECIbHBIE U CKPEIUBAIOIIUECS
npsiMble, TapajIeIbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEH, YroJ MEXAY IPSIMBIMH, YTOJI MEXAY IPSIMOI
1 IJIOCKOCTBIO, YTOJI MEKTy IIJIOCKOCTSIMU; YMEHUE
HCII0JIb30BATh IIPU PEILICHUH 3ajjad U3yUYEeHHbIE (PaKThl U
TEOpPEMBI INIAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl
00BEKTOB B OKPY)KAIOIIEM MUPE; YMEHHE ONEPHUPOBaATh
MNOHITUSIMA: MHOTOI'PaHHUK, CEU€HHE MHOTOTpaHHHUKa,
MPaBWJIbHBIN MHOTOTpaHHUK, IpU3Ma, upamuaa, Gpurypa u
MOBEPXHOCTh BpallleHus, HUINHIP, KOHYC, map, chepa,
pa3BepTKa NOBEPXHOCTU CEUEHUS KOHYCa M LIWINHAPA,
IapauIeJIbHBIE OCH WM OCHOBAHUIO, CEUYEHUE 11apa,
IUIOCKOCTB, Kacarollasics cepbl, LMINHIPA, KOHYCA;
YMEHHUE CTPOUTh CEYEHNE MHOTOTpaHHUKA, U300paXaThb
MHOTOI'PaHHUKH, (PUTYpBl U IOBEPXHOCTH BPAILEHUS, UX
CEYEHUs, B TOM YHUCJIE C [IOMOILBIO JIEKTPOHHBIX CPEICTB;
yYMEHUE NPUMEHSTh CBOWCTBA F€OMETPUYECKUX HuUryp,
CaMOCTOATENIBHO (POPMYIMPOBATH ONPEEIEHUS U3Yy4aeMbIX
(Guryp, BbIIBUraTh FUMOTE3bI O CBOMCTBAX U MPU3HAKaX
reoMeTpudeckux (puryp, 000CHOBBIBATh UM OIPOBEPTaTh
UX; YMEHHUE NMPOBOJUTH KIacCUDUKALMIO GUTYD TTO
pas3IMYHBIM NPU3HAKAM, BBITIOJIIHATE HEOOXOJUMbIE
JIOTIOJTHUTEIIbHBIE IOCTPOCHUS],

ITPy 15 ymeTs cBOOOJHO ONEPUPOBATH MOHATHSIMHU:
wiomaab Gurypel, 00bemM GUrypbl, BeTUYMHA yIIIa,
paccTosiHAE OT TOUKH JI0 IIIOCKOCTH, PACCTOSIHUE MEXKY




IPSIMBIMU, PACCTOSIHUE MEXAY INIOCKOCTSMM, IIJI0IIA/b
cdepsl, IOIMA/b MOBEPXHOCTH MTUPAMHUIBL, IPU3MBIL,
KOHYca, [IWJIUH]IPA, 00BbeM KyDa, MPSMOYTrOJIbLHOTO
napajuiesenunesia, TMpaMuIbl, IpU3Mbl, LIUJIMHIPA, KOHYCa,
11apa; yMeHUE HaXOJUTh OTHOIIEHHE 00BEMOB MOJ00HBIX
uryp;

IIpy 16 ymetb cBOOOIHO ONIEPUPOBATH MOHATUSIMU:
JBUKEHHE, TapaJUIeNIbHbIA IEPEeHOC, CUMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, IPe0Opa3oBaHue
11010051, M0100HbBIE PUTYPBI; YMEHHE pAacIIO3HABATh
paBHbIE U [10I00HBIE PUTYPBI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; YMEHHE UCII0JIb30BaTh
reOMETPUYECKHE OTHOIICHHUSI, HAXOUTh F€OMETPUUECKHE
BEJIMYUHBI(JUTMHA, YTroJl, TUIOIa b, 00bEM) IIPU pEeIIeHUN
3aJa4 U3 IpYrux y4yeOHbIX MIPEIMETOB U U3 pealbHOM
KU3HH;

IIpy 17 ymeTb cBOOOIHO ONEPUPOBATH MOHATHSIMHU:
NpSAMOYTOJIbHAsl CUCTEMA KOOPIUHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BECHNE BEKTOPA HAa YUCIIO, PA3JIOKEHHE BEKTOPA T10
6a3ucy, CKalIspHOE IPOU3BEAECHUE, BEKTOPHOE
IPOM3BECHUE, YTOJl MEXKY BEKTOPaMU; yMEHHE
UCIOJIb30BATh BEKTOPHBIN U KOOPAWHATHBIM METOA JUIs
peLIeHMs FeOMETPUYECKUX 3a1a4 U 3a/1a4 JPYTruX y4eOHbIX
IPEIMETOB;

IIPy 18 ymeTs MOEIMPOBATh PEAIbHBIC CUTYallMH Ha
A3bIKE MAaTEMAaTHKHU; COCTABIISATh BBIPAXKECHUS, YpaBHEHMUS,
HEpaBEHCTBA U UX CUCTEMbI 110 YCIIOBUIO 3aJ1auH,
UCCIIEI0BATh IOCTPOEHHBIE MOJEIH € HCIIOJIb30BaHHEM
anmapara ajireOpbl, UHTEPIPETUPOBATH MOJTYyYEHHbIH
pe3yibTaT; CTPOUTh MaTeEMaTHUECKUE MOJEIH C TIOMOLIbIO
F€OMETPUYECKUX MOHATUN U BEJIMUUH, PELIATh CBSI3aHHbIE C
HUMU NPAKTHUYECKUE 3aja4; COCTABIIATH BEPOSATHOCTHYIO




MOJIEJIb U UHTEPIIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT;
penaTh NPUKIaJAHbIC 33]Ja4l CPEJICTBAMH MAaTEMaTHUYECKOTO
aHaJIM3a B TOM YHCJIE COUHAIBHO-3KOHOMUYECKOTO U
(bU3MYECKOTO XapakTepa;

IIPy 19 ymeTs BoIOUpATh NOAXOAAIIAN METOJ IJIs1 PEILICHUS
3a/1a4; TOHMMAaHUE 3HAYMMOCTH MaTEeMAaTHKU B U3YYCHUHU
MIPUPOHBIX U 0OIIECTBEHHBIX MPOIIECCOB U SIBJICHUH;
yYMEHHUE Pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEeMAaTHKHU B
HCKYCCTBE, YMEHHUE TPUBOJAUTH MPUMEPHI MATEMATHYECKUX
OTKPBITHI PYCCKOM U MUPOBOM MAaTEMATHYECKOW HAYKH

OK 02. Mcrnonb30BaTh
COBPEMEHHBIE CPE/ICTBA
MOUCKA, aHAJIU3a U
WHTEepIpeTaui HHPOPMAaIIu
1 uH(GOPMaLMOHHbBIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a/1a4 TpoPeCCUOHATBHON
JeSTEITbHOCTH;

JIP 33 chopMHUPOBaHHOCTH MUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIIECTBEHHOM MPaKTUKH, OCHOBAHHOTO Ha
JMAJIOTE KYJIBTYP, CIOCOOCTBYIOMIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJILTYPHOM MHUPE;

JIP 34 coBepIieHCTBOBAHUE S3BIKOBOM U
YUTATEIBCKON KYJIbTYPHI KaK CpeICTBa
B3aMMO/ICHCTBHS MEX/Ty JTFObMU U TIO3HAHUS MUPA;
JIP 35 oco3HaHue IEHHOCTH HAYYHOU AESTEIbHOCTH,
TOTOBHOCTH OCYIIIECTBIISITH TIPOCKTHYIO U
HCCIIEIOBATENILCKYIO ESITeIbHOCTh HHIUBUIYaTbHO U
B TpyIIIE.

MP 21 BnaseTp HaBbIKAMU TOJIYYCHHS HH(MOPMAIIH
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIILHO
OCYIIECTBIISITH TIOUCK, aHAJIN3, CUCTEMAaTH3AIIHIO U
MUHTEPIPETANI0 HHPOPMALIUU PA3IHYHBIX BUJOB U
(dbopM npecTaBiIeHUS;

MP 22 co3naBaTh TEKCTHI B pa3IHMyHbIX (hopMaTax c
y4eTOM HazHaueHHs UHGOPMAIIMHU U 1IETICBOI
ayJMTOPUH, BBIOHPAsi ONTUMAIBHYIO hopMy
NPE/ICTABJICHUS U BU3yaJIN3allUH;

MP 23 onieHHBaTh T0CTOBEPHOCTH, IESTUTUMHOCTD
uH(bOpPMaIIH, €€ COOTBETCTBHE MPABOBLIM U

ITP6 05 ymeTh onepupoBaTh NOHATUSMU: pallMOHAJIbHAS
(GyHKUMSI, TOKa3aTenbHas QyHKIMS, CTeNeHHas (QyHKIIMS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKHE
byHK1IMH, 0OpaTHbIE QYHKIUH; YMETh CTPOUTH IpapUKu
M3YYEHHBIX (QYHKIUH, UCTIOIb30BaTh rpapuKu Npu
M3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, P PELIeHNH 3a]1a4
U3 IPYrux y4eOHBIX MPEIMETOB | 3a/a4 U3 peaabHOMI
’KM3HH; BbIpaXxaTb (OpMyJIaMHu 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

IIPy 07 ymeTs onepupoBaTh MOHATUSIMH: TOXKJECTBO,
TOKJECTBEHHOE NIpeo0pa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUI U HEPABEHCTB,
PABHOCHJIBHOCTb YPAaBHEHHH, HEPABEHCTB U CUCTEM,
paLroOHaIbHbIE, HPPALIMOHAIIbHBIE, TI0KA3aTEIbHBIE,
CTEIEHHbIE, JIorapu(MUUECKrue, TPUTOHOMETPUYECKHUE
yYpaBHEHMs, HEPABEHCTBA U CUCTEMbl; YMEHHUE PelIaTh
YpaBHEHMs, HEPABEHCTBA U CUCTEMBI C IOMOIIIbIO
pas3IMYHBIX IPUEMOB; pellaTh YpaBHEHHUs, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTPOM; IIPUMEHATh YPABHEHUS,
HEPaBEHCTBA, UX CUCTEMbI ISl PEIIEHUS MaTeMaTHYECKUX
3ajlay U 3a/1a4 U3 Pa3IMuHbIX 00JacTell HayKu U peaabHON
JKU3HY;

IIPy 16 ymeTh cBOGOTHO ONIEPUPOBATH MOHITHIMHU:




MOPAJIbHO-3TUYECKUM HOPMaM;
MP 24 ucnions30Bath cpeacTBa HHPOPMALMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOT U B pEIIeHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX
OpraHM3aIl[MOHHBIX 33Ja4 ¢ COOII0IeHuEM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKHU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKUX HOPM,
HOPM MH(POPMAITMOHHON 0E301TaCHOCTH;

MP 25 BnafeTh HaBBIKAMHU PACIIO3HABAHUS M 3AITUTHI
nHdopmanuy, THGOPMAIIMOHHOM 0€301aCHOCTH

JBUKEHHE, TapaJlIeIbHbIA IEPEHOC, CUMMETPHS Ha
IUIOCKOCTHU U B IIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHue
no100us, mofo0HbIe GUTYPHI; yMEHHE PAcIiO3HABATh
paBHbIE U 110/100HbBIE QUTYPBI, B TOM YUCJE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpPE; YMEHHUE UCII0Ib30BaTh
F€OMETPUYECKHUE OTHOIICHUSI, HAXOJUTh FT€OMETPUUECKUE
BEJIMYUHBI(JUIMHA, YroJl, IUIOIa/ b, 00BEM) IIPHU pEIICHUN
3aa4d U3 APYrux y4eOHBIX MPEIMETOB U U3 pealbHOU
KU3HU;

OK 03. [InanupoBars u
peanu30BbIBaTh COOCTBEHHOE
npodecCuoHANTBHOE U
JMYHOCTHOE PAa3BHUTHE,
MPEIPUHIMATETHCKYIO
JeSATEIBHOCTD B
npodeccroHaibHOM cdepe,
WCTIOJIb30BATh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaLUsX;

JIP 12 chopmMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHMSI,
THYECKOTO IOBEICHUS;

JIP 13 criocoGHOCTh OlLIEHUBATh CUTYALUIO U
MPUHUMATh OCO3HAHUE PEIICHHS, OPUEHTUPYACH HA
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JUYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO;

JIP 15 oTBETCTBEHHOE OTHOIIICHUE K CBOUM
poauTeNsM u (WIK) IPYruM WICHAM CEMbH, CO3/IaHUIO
CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSATHS [ICHHOCTEH
CEMEIHOM )KU3HU B COOTBETCTBUH C TPAULIUSAMU
HaposoB Poccuu;

MP 36 camoCTOSITETHO OCYILIECTBISATh
MO3HABATEJIBHYIO JIEATEILHOCTD, BBISBIISATH IPOOJIEMBI,
CTaBUTH U POPMYIUPOBATH COOCTBEHHBIC 33]]a4H B
00pa3zoBaTeIbHON JAEATEIHPHOCTH U KU3HEHHBIX
CUTYaIUsX;

MP 37 caMOCTOSITE€JIBHO COCTaBJIATH IJIaH PELICHUS
pOoOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEICTaBIICHUI;

MP 42 naBaTh OLIEHKY HOBBIM CUTYallHsIM, BHOCUTh
KOPPEKTUBBI B JESATENBHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISIM

II1P6 03 ymeTs oniepupoBaTh MOHATUSIMH: PAIlHOHATBHEIE,
MppalMOHaIbHbIE, TIOKa3aTeNIbHbIE, CTENIEHHbIE,
jgorapu@mMuyueckre, TPUrOHOMETPUYECKHE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

IIP6 10 ymeTs onepupoBaTh MOHATHUAMH: MHOTOTPaHHUK,
ceueHre MHOTOTpaHHUKa, Ky0, Mmapaienenumne], mpu3ma,
nupamMuia, Gpurypa u NOBEpXHOCTh BpalleHUs, IWIHH]ID,
KOHYC, map, cdepa, ceueHust Gurypbl BpaleHus,
IJIOCKOCTh, Kacaromascs chepbl, HWINHIPA, KOHYCA,
IUIOIA/Ib MOBEPXHOCTU MUPAMU/IBL, TPU3MBI, KOHYCA,
IUAJTUHIPA, TUIOMAIs chepbl, 00beM Ky0a, TPSIMOYTOJIBHOTO
napasuiesienunena, TupaMusl, TpU3Mbl, IHIIMHpPA, KOHYCA,
niapa; ymeHue n300pakaTb MHOTOTPAaHHUKU U
MOBEPXHOCTHU BPAILIEHUs, UX CEUEHUS OT PYKH, C TOMOIIbIO
YEepTEHKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE pacrno3HaBaThb CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHE pacrno3HaBaTh MPaBUIIbHbIE MHOTOTPAHHUKH,

[TP6 13 ymeTh onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS
CUCTEeMa KOOPJMHAT, KOOPIUHATHI TOYKHU, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MMPOU3BEACHUE, YTOI
MEX1y BEKTOpaMU, CyMMa BEKTOPOB, IPOU3BEICHHIE
BEKTOPA HA YUCJIO; HAXOIUTh C TOMOILBbIO U3YUYE€HHBIX
(dbopMyn KOOpJMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHHUE




MP 43 BnaneTh HaBBIKAMU IO3HABATEILHON
pedIieKcHn KaKk 0CO3HAHMSI COBEPIIAEMBIX JICHCTBUN U
MBICIUTENBHBIX MPOILECCOB, UX PE3YIHTATOB U
OCHOBAHUI; UCTIOJIB30BATh MPUEMBI PEIICKCHH IS
OIIEHKH CUTYAIIMH, BEIOOpA BEPHOTO PEIICHUS,

MP 44 ymeTb o1leHUBATh PUCKHU U CBOEBPEMEHHO
MPUHUMATH PEIICHHS TI0 UX CHUKEHUIO;

JIP 38 chopMupoOBaHHOCTh BHYTPEHHEH MOTHBAIIWH,
BKJTIOYAIOITUN CTPEMIICHUE K JOCTHKECHUIO TSN U
ycrexy, ONTUMU3M, MHUIIMATUBHOCTh, YMEHHE
JIEWCTBOBATh, HCXO/I U3 CBOUX BO3MOKHOCTEN;

JIP 39 chopMHUPOBAaHHOCTH MITATHH, BKITFOYAROIICH
CrOCOOHOCTh TOHUMATh AMOIIMOHAIIEHOE COCTOSIHUE
JIPYTUX, YAUTHIBATH €TO TP OCYIIECTBICHUN
KOMMYHHUKAITUHU, CIOCOOHOCTh K COUYBCTBHIO U
COTIEPEIKUBAHUIO;

JIP 40 chopMHupOBaHHOCTH COITMATBHBIX HABBIKOB,
BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHUS
C IPYrUMH JIIOJIbMHU, 3a00TUTCS, POSIBIISITh HHTEPEC U
paspeniath KOH()IUKTHI

MEXKYy ABYMS TOUKaMU;

OK 04. DpdexTuBHO
B3aMMOJEHCTBOBATh U
paboTath B KOJUIEKTHBE U
KOMaHJIE;

MP 09 BnaneTb HaBBIKAMHU y4EOHO-
HCCIIEI0BATENBCKOM MPOSKTHOM U COLUATIBHOM
JIeSITeILHOCTH;

MP 30 noHrMaTh U UCHOJIB30BATh MPEUMYILIECTBA
KOMAaH/IHOW ¥ MHANBUyaTbHON PabOTHI;

MP 32 npuHUMAaTh 11€JIM COBMECTHOM JI€SITEIBHOCTH,
OPraHu30BbIBaTh U KOOPJUHUPOBATH ICUCTBUS MO €€
JIOCTHKEHHIO: COCTABJIATE IUIaH JIeHCTBUH,
pacnpenensaTh POk ¢ yY4eTOM MHEHUN YYaCTHUKOB,
00CYXKJaTh pe3ylbTaThl COBMECTHOM paboThI;

MP 07 KoOpIUHUPOBATH U BBITIOJIHATH PadOTy B
YCIIOBHSIX PEaNbHOT0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

IIP6 8 ymeTh onepupoBaTh MOHATUSMHU: CIIYYalHBIN OTBIT U
CiIy4aifHO€ COOBITHE, BEPOSITHOCTD CIIy4alfHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOSATHOCTH C UCIOJIB30BAHUEM
rpaduuecKkux METOA0B; MPUMEHITH (POPMYIIBI CIIOKEHUS U
YMHO>KEHUS BEPOSATHOCTEH, KOMOUHATOpHBIE (DaKTHI U
(bopMyIBI IPU pELICHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
pealbHbIX COOBITHII; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH PUMEPHI MOSBICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSX;

ITPy 06 ymeTh cCBOOOIHO ONIEPUPOBATH OHATUSIMHU:
CTETeHb C LIeJIbIM TIoKa3aTesieM, KOPeHb HATypallbHOU
CTETEeHH, CTENEHb C PaIlMOHAIBHBIM TMOKa3aTeJIeM, CTeTICHb




MP 35 ocy1iecTBIATh NO3UTUBHOE CTPATErMUYECKOE
IIOBEICHUE B PA3IMUHBIX CUTYalUsIX, IPOSBIATh
TBOPYECTBO U BOOOpakeHue, ObITh MHUIIMATUBHBIM
MP 45 npyuHUMAaTh MOTHBBI U @PTYMEHTHI IPYTHX
JIOAEH NP aHaJIM3€ PE3YyIbTATOB JIESATEIbHOCTH;
MP 48 npusHaBaTh CBOE IIPaBO U MPABO JAPYrUX
JIOJIEH Ha OIIMOKU,

MP 49 pazBuBath ClIOCOOHOCTH MOHUMATH MU C
MO3ULMU IPYTOTO YeI0BeKa

C ICHICTBHUTEIBHBIM MTOKa3aTeIeM, JJOrapu(M JUCIia, CUHYC,
KOCUHYC Y TAHT'€HC IPOU3BOJILHOTO YKCIIA,;

ITPy 08 ymeTh cBOOOHO ONIEpUPOBATH MOHATUSMU: TPaPHUK
byHKIMN, 0OpaTHAsE QYHKIUS, KOMIIO3UIHS (QYHKINH,
TMHeWHas QYHKIHS, KBaJpaTH4Has GyHKIUS, CTEICHHAS
(GyHKUMS C LIeTbIM NIOKA3aTeNeM, TPUTOHOMETPUYECKUE
¢GyHKIIMN, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIHH,
nokaszateibHas u jorapudmMudeckas GyHKINN; yMEHHE
CTpOUTh rpaduka GyHKIHHI, BHIIOIHATH IPeoOpa3oBaHus
rpadukoB QPYHKIIMI; yMEHHE UCTOIb30BaTh rpaduKu
GyHKUMH JU1st U3y4EHHS TIPOLIECCOB U 3aBUCUMOCTEN MPHU
pelIeHNnH 3314 U3 IpYTuX y4eOHbIX IPEIMETOB U U3
peaslbHOM JKM3HH; BbIpa)kaTh (POpMyJIaMu 3aBUCUMOCTH
MeX/1y BeJINYMHAMH; CBOOOIHO ONEPUPOBATH MOHITHIMHU:
YETHOCTh (DYHKIIMH, TEPUOTUIHOCTh (PYHKLINH,
OTPaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTh (DYHKIIHH,
IKCTpeMyM (YHKIUHU, HAaHOOJIbIIIee U HaUMEHbIIIEe
3Ha4YeHUe QYHKIUHN Ha IPOMEKYTKE; YMETh IIPOBOUTH
uccieioBaHue (PyHKIMU; YMETh UCIOJb30BaTh CBOMCTBA U
rpaduku GYHKLIUY ISl pEIIEHUs] ypaBHEHUH, HEPAaBEeHCTB U
3ajjay Cc napaMeTpaMu; U300paxkaTb Ha KOOPAUHATHOMN
MJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUI, HEPABEHCTB U
UX CHCTEM;

OK 05. OcymiecTBasiTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit ®deaepamnuu ¢
y4eToM 0coOeHHOCTEeH
COIMAJIBHOTO U KYJIbTYPHOT'O
KOHTEKCTA;

JIP 16 screTnyeckoe OTHOIIEHUE K MUPY, BKIIIOYast
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYy1a U OOIIECTBEHHBIX
OTHOIIICHUIA;

JIP 17 ciocoGHOCTh BOCIIPUHUMATD Pa3JIMYHBIC BUJIBI
MCKYCCTBA, TPAJUIMU U TBOPUYECTBO CBOETO U APYTUX
HapoJI0B, OLIYIIATh SMOLIMOHAIBLHOE BO3ACHCTBUE
UCKYCCTBA;

JIP 18 y0exx1eHHOCTh B 3HAUUMOCTH TSl THYHOCTH U
00I1ecTBa OTEYECTBEHHOTO 1 MUPOBOTO UCKYCCTBA,

Py 12 ymeTs onepupoBaTh NOHATUSIMU: CPEIHEE
apudmeTnyeckoe, MeuaHa, HauboJbllee U HAauMEHbIIee
3HAYEHUs, pa3Max, TUCIePCHusi, CTaHIaPTHOE OTKIIOHEHHE
YHCIOBOTO HabOpa; yMETh U3BJIEKATh, MHTEPIIPETUPOBATD
uH(pOpMaIIKIO, TPEICTABICHHYIO B TAOIUIaX, HA
quarpammax, rpadukax, OTpayKarollyto CBOWCTBA PeaTbHbIX
MIPOLIECCOB U SIBIICHUII; MPEACTaBIATH HH(OPMALIUIO C
MOMOIIBIO TaOIHI] ¥ JUarpamMm; UccleoBaTh
CTAaTUCTUYECKUE JAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaduuecKux METOJOB U IIEKTPOHHBIX CPEJICTB;




STHUYECKUX KYJIbTYPHBIX TPAJULUI U HAPOIHOTO
TBOPUYECTBA;

JIP 19 roTOBHOCTB K CAMOBBIPAKEHUIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE IIPOSBISATH KaueCTBa
TBOPYECKOM JINYHOCTH;

MP 26 ocymiecTBIATh KOMMYHUKAIIMK BO Beex chepax
KU3HU;

MP 27 pacnio3HaBaTh HeBepOATBHBIC CPEICTBA
0OLIeHMS, MOHUMATh 3HAUYE€HUE COLIMAIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYAIHi
U CMATYaTh KOH(IIUKTHI;

MP 29 pa3BepHyTO U JJOTUYHO U3JIaraTth CBOIO TOUKY
3pEeHusl C HCTOJIb30BAHUEM S3BIKOBBIX CPEJICTB

ITP6 09 ymeTs onepupoBaTh NOHATUSAMHU: TOUKa, IIpsIMasi,
IUIOCKOCTB, POCTPAHCTBO, IBYTPAHHBINA yroJ,
CKPEUINBAIOIINECS MPSMbIE, apauIeIbHOCTD U
NEePIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, Yrol MEXIy
NPSMBIMH, YTOJI MEXTy IPSIMOH U TUIOCKOCTBIO, YOI
MEXTy TUIOCKOCTSIMU, PACCTOSTHAE OT TOYKH JI0 TIIOCKOCTH,
paccTosiHIE MEXTY PSMBIMHU, PACCTOSHHE MEXKITY
IUIOCKOCTSIMU; YMETh UCTOJIb30BATh IPU PEIICHUH 3a/1a4
U3y4eHHBIE (PAKTHI M TEOPEMBI IJIAHUMETPUH; YMEHHE
OILIEHMBATH Pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

OK 06. [TposBasATH
IPaXIaHCKO-TTATPUOTHIECKYIO
MTO3MIINIO, IEMOHCTPUPOBATh
OCO3HAHHOE ITOBEJCHNE Ha
OCHOBE TPaIULIHOHHBIX
00I11eYESIOBEYSCKUX
IICHHOCTEH, B TOM YMCJIIC C
Y4eTOM TapMOHHU3AIHN
MEKHAIIMOHAILHBIX U
MEXKPEITUTHO3HBIX
OTHOIICHUM, TPUMEHSATH
CTaHIapThI
AHTHKOPPYILIHOHHOTO
ITOBCICHUS,

JIP 02 oco3HaHMe CBOMX KOHCTUTYLIMOHHBIX MPAB U
00s13aHHOCTEH, YBOKEHHE 3aKOHA U TIPABOTIOPSJIKA;
JIP 03 npuHsTHE TPaAUIMOHHBIX HAIMOHAIBHBIX
00111eYeI0BEYECKIMX TYMAHUCTHICCKUX H
JEMOKPATUYECKUX LICHHOCTEM;

JIP 04 roTOBHOCTH POTHUBOCTOSTH UACOJIOTUN
IKCTpEMHU3Ma, HallMOHAIM3Ma, KCeHO(hoouH,
JUCKPUMHHALIMY 110 COUAIBHBIM, PEITUTHO3HBIM,
pacoBbIM, HAIMOHAJIBHBIM ITPU3HAKAM;

JIP 05 roToBHOCTH BECTH COBMECTHYIO JICSATEIBHOCTh B
UHTEepecax rpaKJaHCKOro 00I1IecTBa, y4acTBOBATh B
camoyTpaBlieHUu B 0011e00pa3oBaTeaIbHON
OpraHu3aly 1 I€TCKO-FOHOLLIECKUX OPraHnu3alusiX;
JIP 06 ymeHue B3auMOJIEHCTBOBATD C COL[UATIbHBIMU
UHCTPYMEHTAMH B COOTBETCTBUU C X QYHKIUSIMU U
Ha3HAYCHHUEM;

JIP 07 roTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOI
JEeSATENbHOCTH;

JIP 08 chopMHUpOBaHHOCTH POCCHICKON TpaaaHCKOU
UJCHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY

IIP6 12 ymeTs onepupoBaTh MOHATHSIMU: IPSIMOYTOJIbHAS
CUCTeMa KOOPJMHAT, KOOPJIMHATHI TOUKU, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHUE, YTOJ
MeX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOPA HA YUCJIO; HAXOUTh C TOMOIIBIO U3yYEHHBIX
bopMyn KOOpIUHATHI CEPEUHBI OTPE3KA, PACCTOSTHHE
MEXy JIBYMS TOUKaMHU;

I1P6 14 ymeTs BRIOMPATh MOIXOIANIANA U3YYCHHBIH METO/T
JUISl peLIEHU 3a/1a4H, PACIIO3HABATh MATEMATHUYECKHE
(bakTel 1 MaTeMaTHYECKUE MOJIETH B IPUPOTHBIX U
OOLIIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHUE MPUBOIUTD
MIPUMEPbl MATEMATUYECKUX OTKPBITUH POCCUICKON U
MHPOBOM MaTEMAaTUYECKON HAYKH;

I1P6 08 ymeTs onepupoBaTh MOHATUSIMU: CIIyYalHBIA OIBIT
U CllydaifHOE COOBITHE, BEPOSITHOCTh CIIYy4allHOTO COOBITHS,
YMETh BBIYUCIISITh BEPOATHOCTD C UCIOJIb30BAHUEM
rpaduuecKkux METOA0B; MPUMEHITH POPMYIIBI CIOKEHUS U
YMHO>KEHUS BEpPOSATHOCTEH, KOMOMHATOPHBIE (DaKTHI U
(GopMyIIbI IPH peIIeHNH 33/]a4; OLIEHUBATh BEPOSTHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYailHBIMU




HapO/ly, YyBCTBa OTBETCTBEHHOCTH niepes PoauHon,
TOPJOCTH 3a CBOM Kpal, CBOIO POJIMHY, CBOU SI3bIK U
KYJIbTYpY, IPOILJIOE U HACTOSALIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

JIP 09 11eHHOCTHOE OTHOLIEHHUE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUUECKOMY U IIPUPOIHOMY HACIIEUIO,
naMsTHUKaM, TpaJulusaM HapooB Poccun,
noctukeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE
TEXHOJIOTUSIX U TPYIE;

JIP 10 uneiinasi yOeX1I€HHOCTb, TOTOBHOCTb K
CIIY’)KEHHUIO U 3alllUTE OTEYECTBA, OTBETCTBEHHOCTh 32
ero cyap0y;

MP 09 oBnaneHue HaBbIKAMH yu€OHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COMAITLHOM
JeSITEIbHOCTH

BEJIMYUHAMHU; YMEHUE IIPUBOJAUTH IIPUMEPHI MOSABIICHUS
3aKOHa OOJIBIINX YUCET B MPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSAX;

OK 07. CopneiicTBOBaTH
COXPAHEHUIO OKPYKaroIIen
cpepl, pecypcocOepekeHHIO,
MIPUMEHSTH 3HAHUS 00
W3MEHEHUHN KJIUMaTa,
MIPUHIIUATIB OEPEKITUBOTO
MIPOU3BOACTBA, YPPEKTHBHO
JIEMCTBOBATh B UYPE3BbIUAMHBIX
CUTYaIIHsIX;

JIP 30 He npyHUMATH AEUCTBHS, TPUHOCSIIEE BPET
OKpY»Kalolllen cpene;

JIP 31 ymeTh MpOoTHO3UPOBATH HEOIArONIPUSTHBIC
JKOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JIEWCTBUI, IPEIOTBPAILATH UX;

JIP 32 pacmivpuTh OMNbIT JEATEIBHOCTH
JKOJIOTUYECKOW HAIpPaBJIECHHOCTH;

MP 05 pa3pabatbIBaTh IJ1aH PEIICHUS MPOOJIEMBI C
Y4ETOM aHaJIM3a UMEKOUIUXCS MAaTEPUATIBHBIX U
HEMaTepHUalbHbIX PECYPCOB;

MP 17 ocyiiecTBIATh IEJIE€HANPaBICHHBIN TOUCK
MEepeHoca CpeiCTB U CIIOCOOOB JICHCTBUS B
npodeccuoHanbHyI0 Cpeay;

MP 18 ymeTb nepeHOCUTh 3HaHUS B IO3HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

MP 34 npennaratb HOBbIE ITPOEKTHI, OLIEHUBATH UJIEU
MO3ULIMY HOBU3HBI, OPUTMHAJIBHOCTH;

MP 38 naBaTh O1IeHKY HOBBIM CUTYaIlUsIM, BHOCUTh

ITP6 04 ymeTh onepupoBaTh NOHATUAMU: (DYHKIIHS,
HenpepbIBHas PYHKIMS, TPOU3BOIHAS, TEpBOOOpa3Has,
OTIpEJIeNIEHHBIN UHTETrpall; yMETh HAXOIUTh IPOU3BOIHbIE
3JIEMEHTApHBIX (PYHKIUN, UCTIOIB3YsI CIPAaBOUYHbIE
MaTepuasbl; UCCIEI0BATh B MPOCTEUIINX CiIydasix (yHKIIHH
Ha MOHOTOHHOCTb, HaXOJUTh HaUOOJIbIIIEe U HAaMEHbIIEe
3HauYeHHUE (PYHKIUI; CTPOUTH rpad)iKi MHOTOYJICHOB C
MCIIOJIb30BAHUEM ammapara MaTeMaTUYeCKOro aHaau3a;
MPUMEHSTH MPOU3BOJIHYIO MPU PELICHUH 33/1a4 Ha
JBUKEHHE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H Ha
HauOoJIbIlIee U HAMMEHbIIEe 3HAUCHUS, HA HAXOXK/ICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

IIp6 11 ymers onepupoBaTh NOHATUSIMU: JBUKEHUE B
MPOCTPAHCTBE, OI0OHBIE (PUTYPBI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIICHHE TUIONIA/Iel TOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYp TIPU PEIICHUU 33a4;

ITP0 12 ymeTh BBIUKCIATH T€OMETPUYECKUE BEITNUMHBI
(JutMHa, yroJi, miouaab, 00beM, Mol HOBEPXHOCTH),




KOPPCKTHUBEI B ACATCIIbBHOCTb, OICHUBATDH
COOTBCTCTBUC PC3YJIbTATOB LCIAM

UCTIOJIb30BATh U3y4eHHBIE (POPMYJIBI U METO/IBI,

IIK 1.1. ®opmupoBarts
JIrOPUTMBI pa3paboTKu
IIPOrpaMMHBIX MOJyJIEd B
COOTBETCTBUU C TEXHUYECKUM
3aJJaHUEM.

JIP 25 roToBHOCTH K aKTUBHOM JEATEIHLHOCTH
TEXHOJIOTHYECKOW U COUMAIBHOW HAaIIPaBJIECHHOCTH,
CrOCOOHOCTh UHUIIMUPOBATH, MNIAHUPOBATH U
CaMOCTOSITEILHO BBIIOJHATH TAKYIO JEATEIIBHOCTD;
JIP 34 coBepiiieHCTBOBAHHE SI3BIKOBOU U
YUTATEJIbCKOU KYJIbTYPhI KaK CPEJICTBA
B3aMMOJACHCTBUS MEXKTy JIFOJAbMU U TIO3HAHUS MUPA;
JIP 35 oco3HaHue IEHHOCTH HAYYHOU JESITEIbHOCTH,
TOTOBHOCTbH OCYILIECTBIISATh IPOCKTHYIO U
HCCIEA0BATENIBCKYIO AEATEIBHOCTh UHANBUAYAIBHO U
B IpymIe.

MP 04 BbIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B
paccMaTpUBAaEMbIX SIBJICHUSIX;

MP 06 BHOCUTH KOPPEKTHUBHI B ACSATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LM,
OLICHUBATh PUCKHU MOCIEACTBUI ACSITEIBHOCTH;

MP 11 oBnanenye BUIaMH OEITEILHOCTH II0
MTOJTyYEHUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIPETALNH,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3TUUYHBIX
y4eOHBIX CUTYyaIHsIX, B TOM YHCIIE IPU CO3TaHUU
y4eOHBIX U COIUANBHBIX TPOEKTOB;

ITP6 01 BiazeTh METOJAMU J10KA3aTEIbCTB, aJITOPUTMaMU
pelieHus 3a1a4; yMeTb GOpMYyJIUpPOBaTh ONPEACIICHNUS,
AKCHOMBI U TEOPEMBI, TPUMEHSTH UX, TPOBOIUTH
JI0Ka3aTeIbCTBEHHbBIE PACCYXACHUS B XO/I€ PEILLICHUS 3a/ay;
ITPB 02 ymeTs onepupoBaTh NOHATUSAMU: CTEIIEHb YUCIIA,
Jorapudm 4ucIia; YMEHHE BBIIOJHATH BHIYACICHUS
3HAYCHHI U MpeoOpa3oBaHuil BEIPAKEHUN CO CTETICHSIMU U
norapudmamu, mpeodpazoBaHue APOOHO-PAITHOHATIBHBIX
BBIPAKCHUI;

ITP6 06 ymeTh pemiaTh TEKCTOBBIE 33/1a4l  Pa3HbIX THIOB (B
TOM YHCJI€ Ha IPOLEHTHI, I0JIM U YaCTH, Ha JIBUKEHHE,
paboTy, CTOUMOCTb TOBApPOB U YCIIYT, HAJIOTH 3aJa4 U3
00JacTH yrnpaBiaeHHs JIMYHBIMU U CEMEMHBIMU (PMHAHCAMM);
COCTaBIIATh BBIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33]]aui, UCCIIEI0BATh MOJy4€HHOE
pellleHre U OLIEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYUCIATH TEOMETPUUECKUE BEJTMUUHBI

(mmuHa, yrou, MIoma s, 00beM, TJIOMAs TOBEPXHOCTH),
MCII0JIb30BATh U3Y4YEHHBIE (DOPMYIIBI U METOIBL;

I1P6 14 ymeTs BRIOMPATH MOIXOIAITUN U3YICHHBIM METO/T
JUIS pEIICHUS 3a]1auM, Pacllo3HaBaTh MaTeMaTH4eCKHe
(bakTel U1 MaTeMaTHYECKUE MOJIETH B PUPOIHBIX U
OOILIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE; YMEHUE MPUBOIUTD
MPUMEPbl MATEMATUYECKUX OTKPBITUH POCCUICKON 1
MHUPOBOI MaTEMaTUYECKON HAYKH;

[TPy 06 ymeTh cBOOOIHO ONIEPUPOBATH MOHATHIMHU:
CTEMEeHb C LIeJIbIM MoKa3aTesieM, KOPeHb HAaTypalbHOU
CTEMEeHH, CTENIEHb C pallMOHAIBHBIM TOKa3aTelieM, CTEIeHb
C IeWCTBUTEIBHBIM TIOKa3aTesieM, JIorapuM 4ucia, CHHYC,
KOCHHYC ¥ TAHI€HC IIPOU3BOJIBHOTO YNCIIA;

IT1Py 08 ymeTh cBOOOTHO ONIEPUPOBATH MOHATUIMU: TpapUK




byHkIun, oopaTHas GYHKIUS, KOMIO3UINS QYHKINH,
auHeWHas QYHKIMS, KBaJApaTu4yHas QyHKUIUs, CTeIICHHAS
(YHKIUS C LENBIM MMOKa3aTesleM, TPUHTOHOMETPUYECKHE
GyHKIIMN, 0OpaTHBIE TPUTOHOMETPHYECKHIE (DYHKIIHH,
nokasarejbHas U Jorapudmuueckas QyHKIUU; yMEHHE
CTPOUTH TpaduKa (PyHKIHIA, BBITOIHATE MPEOOPA30BAHUS
rpaduKoB PyHKINI; YMEHHE UCIIOJIB30BATh Ipaduku
(GyHKUMH U1l U3y4EHUs IPOLIECCOB U 3aBUCUMOCTEN MpU
pELIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX PEAMETOB U U3
peabHOM KU3HU; BbIpaKaTh (JOpPMyJIaMHU 3aBUCUMOCTH
MEX/1y BEJINYNHAMU;

ITPy 12 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSAMHU:
cpenHee apudMeTHIecKoe, MeIMana, HauOoJIbIIIee U
HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIepCrs, CTaHIapTHOE
OTKJIOHEHUE ISl ONMCAHUS YHUCIIOBBIX TaHHBIX; YMEHUE
UCCJIEIOBATh CTATUCTUYECKUE JJAHHbBIE, B TOM YHCJIE C
MpUMEHEHHEM I'paUUECKUX METOI0B U 3JIEKTPOHHBIX
CpeACTB; rpadMuecKu HCCIe0BaTh COBMECTHBIE
HaOJII0/IEHNS C TOMOIIBIO TUarpaMM pPacCeUBaHUS U
JIMHEMHOM perpeccuu;

IIPy 18 ymeTs MOAEIHpPOBaTh peAIbHBIE CUTYAIIMU HA
A3bIKE MAaTEMATHKH; COCTABIIATh BBIPAXKEHHUS, yPaBHEHUS,
HEPaBEHCTBA U UX CHUCTEMBI 110 YCIIOBUIO 3aJ1auH,
UCCIIEI0BATh IOCTPOEHHBIE MOJEIH € HCII0JIb30BaHUEM
anmnapara anreOpbl, HHTEPIIPETUPOBATH MOJTy4EHHbIi
pe3yibTaT; CTPOUTh MAaTEMaTHYECKHE MOJIENIN C IOMOIIIbIO
reOMEeTPUYECKUX MOHATUN U BEIMYHH, PEeLIaTh CBA3aHHbBIE C
HUMM [IPAKTUYECKHUE 33]]a4H; COCTABIISATh BEPOSITHOCTHYIO
MOJIeJIb U MHTEPIIPETUPOBATh MOJYyYEHHBIH pe3ynbTar;
pelaTh NPUKIAIHbIC 3a/1a4l CPEACTBAMU MaTeMaTHYeCKOTro
aHaJu3a B TOM YHUCJIE COL[MAIbHO-?)KOHOMUYECKOI0 U
(bHU3MUECKOro Xapakrepa;

[Py 19 ymeTh BHIOMpATh MOAXOAAIIUN METO TSl PEIICHHUS




3a/1a4y; IOHUMAaHHUE 3HAYUMOCTH MAaTEMaTUKH B U3yYCHUU
HPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUI;
YMEHHUE PaclO3HABATh MPOSBICHUE 3aKOHOB MAaTEMaTUKH B
HCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX
OTKPBITHI PYCCKOM M MUPOBOM MAaT€MaTHYECKOW HAYKH

IIK 1.2. Pa3pabarbiBath
IIPOrpaMMHBIE MOJTYJIH B
COOTBETCTBUU C TEXHUUYECKUM
3aJJaHUEM.

JIP 25 roToBHOCTH K aKTUBHOU J1€ATETLHOCTH
TEXHOJIOTUYECKOW U COLMAIIBHON HAIIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH H
CaMOCTOSITEILHO BBITIOJHATH TAKYIO JACSITEIHHOCTD;
JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U
YUTATEIHCKON KYJIBTYPHI KaK CpPeICTBa
B3aWMOJICHCTBUS MEKTy JIIOJIbMU U TIO3HAHUS MUPA;
JIP 35 oco3HaHMe IEHHOCTH Hay4YHOU JeATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh MPOEKTHYIO U
HCCIIEA0BATENBCKYIO ACSITEIPHOCTh MHANBUAYATHHO U
B TpyIIIIE.

MP 04 BBISBIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B
paccMaTpuBAEMBbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTUBBI B I€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,
OLICHUBATh PUCKHU MOCIIEACTBUH AEATEIBHOCTH;

MP 11 oBnazesne BUOaMU AEITEILHOCTH IO
MOJIYYEHHIO0 HOBOTO 3HaHUS, €r0 UHTEPIPETALUH,
npeoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHbIX
y4eOHBIX CUTYyaIUsIX, B TOM YHUCJIE TIPH CO3JTaHUU
y4eOHBIX U COIMANBHBIX TPOEKTOB;

ITP6 01 BiazeTs METOJaMU J10Ka3aTEIbCTB, A ITOPUTMAMU
pelieHus 3a1a4; yMeTb GOpMYJIUPOBATH ONpEeNIeHus,
aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH
JI0Ka3aTeIbCTBEHHbBIE PACCYXKICHUS B X0/I€ PELLIEHUS 3ajay;
ITPB 02 ymeTs onepupoBaTh NOHATUSMU: CTENIEHb YUCIA,
JorapudM 4ncia; yMEHHE BBIMOTHATH BHIYMCICHUS
3HAYCHHUI U MPeoOpa30BaHUN BRIPAKEHHUM CO CTENICHSIMU U
norapudmamu, mpeodpazoBaHue APOOHO-PAITUOHATBHBIX
BBIPAKECHUII;

ITP6 06 ymeTh petiaTh TEKCTOBBIE 33/1a4M Pa3HBIX THIOB (B
TOM YHCJI€ Ha MPOIICHTHI, JOJU U YaCcTH, HA JBUKEHUE,
paboTy, CTOUMOCTh TOBApPOB U YCIIYT, HAaJIOTH 3a7auu U3
00J1acTH yNpaBlICHUsI JIMYHBIMU ¥ CEMEHHBIMHU (PUHAHCAMMU );
COCTaBIIATH BhIPAXKEHUS, YPaBHEHNU S, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 3aJIa4l, UCCIIE0BATh MOJIy4€HHOE
pellleHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYMCIATH TEOMETPUUECKUE BETMUYUHBI
(mmuHa, yrou, Mmomaas, 00beM, IJIomaIs MTOBEPXHOCTH),
MCIO0JIb30BATh U3YUYEHHBIE (POPMYIIBI U METOIBI;

I1P6 14 ymeTs BRIOMPATH MOIXOIANTUN U3YICHHBIM METO/T
JUIS pEIIeHU 3a]laui, Paclio3HaBaTh MaTeMaTHUeCKHe
(bakThl U1 MaTEeMaTHYECKUE MOJICTHN B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUAX, B UCKYCCTBE; YMEHUE IPUBOIUTH
MpUMEpPbl MATEMAaTHYECKUX OTKPBITHI POCCUICKON U
MHUPOBOH MaTeMaTUYECKON HAYKH;

ITPy 06 ymeTs cBOOOIHO ONIEPUPOBATH MOHATUSIMU:
CTEIEHb C LEbIM M0Ka3aTeIeM, KOPEHb HaTypallbHOM
CTEMNEHH, CTENEHb C PallMOHAIIbHBIM MTOKA3aTelIeM, CTENIEHb




C IeHICTBHUTENBHBIM MTOKa3aTeNeM, Jorapudm dmcia, CUHYC,
KOCUHYC Y TAHI€HC IIPOU3BOJIBLHOIO YHCIIA;

ITPy 08 ymeTs cCBOOOTHO OIIEPUPOBATH MOHATUAMU: TPaPHK
dyHKIIMN, 0OpaTHAs QYHKIMS, KOMITO3UIHS (PYHKIIHHA,
TMHeWHHas QYHKIHS, KBapaTHIHas PYHKIUS, CTeIICHHAS
(GyHKUIMS C LI€TIBbIM [TOKa3aTeleM, TPUTOHOMETPUUECKUE
(GyHKIMH, 0OpaTHbIE TPUTOHOMETPUUYECKUE (PYHKIINH,
nokaszareibHas U Jiorapupmudeckas GyHKIUN; YMEHHE
CTpOUTH rpaduka (QyHKIHHI, BHIIOIHATH IPE0Opa30BaHuUs
rpaduKoB (PyHKIIMI; yMEHHE UCIIO0JIb30BaTh TpauKu
GyHKUMH U1t U3y4eHUs POLIECCOB U 3aBUCUMOCTEN MTPU
peLIeHNnH 3a/1a4 U3 IPYTUX y4eOHbIX IPEIMETOB U U3
peasbHOM JKH3HH; BbIpakaTh (JOpMyJIaMu 3aBUCUMOCTH
MEX/1y BeJINYNHAMU;

ITPy 12 ymeTh cBOOOAHO ONIEPUPOBATH MOHATUSMU:
cpenHee apuMeTHIecKoe, MeIMana, HanboJbIee U
HauMEHbIIIee 3HAYEHUSs], pa3Max, TUCIepCusl, CTAHIAPTHOE
OTKJIOHEHUE JUIsl OTIMCAHMsI YUCIIOBBIX JAHHBIX; YMEHHE
UCCIIeI0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C
IPUMEHEHHEM I'papMueCKUX METOJIOB U SIEKTPOHHBIX
CpeACTB; rpaMueCcKy HcCIeJ0BaTh COBMECTHBIE
HaOJII0/IEHHs ¢ TOMOILBIO JMAarpaMM PacCeUBaHUs U
JIMHEMHOM perpeccuu;

I[Py 18 ymeTs MoaenupoBaTh peajibHble CUTyallud Ha
A3bIKE MAaTEMATHKH; COCTABIIATh BBIPAXKECHUS, YpaBHEHMUS,
HEPaBEHCTBA U UX CHUCTEMBI 110 YCIIOBUIO 3aJ1auH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM
anmapara ajireOpbl, UHTEPIPETUPOBATH MOJTYyYEHHbIH
pe3yibTaT; CTPOUTh MaTeMaTHYECKHE MOJEIH C TIOMOLIbIO
reOMEeTPUYECKUX MOHATUN U BEIMYHUH, PEIaTh CBA3aHHBIE C
HUMM [IPAKTUYECKHE 33]]aUH; COCTABISATH BEPOSITHOCTHYIO
MOJIEIb U MHTEPIPETUPOBATh NOJTYYECHHBIN PE3YNbTaT;
pelaTh NPUKIAHbIE 3aJa4l CPEICTBAMU MAaTEMaTHUECKOTO




aHaJn3a B TOM YHUCIIE€ COIMAIbHO-?KOHOMHYECKOTO U
(U3NYECKOTO XapaKTepa;

ITPy 19 ymeTh BBIOMpATh MOAXOASIIAN METOJ ISl PEIICHHUS
3a/1a4; TOHMMAaHUE 3HAYMMOCTH MaTEeMAaTHKU B U3YYCHUHU
MPUPOHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJIICHU;
yYMEHHUE Pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTHKHU B
HCKYCCTBE, YMEHUE MPUBOJAUTH MPUMEPHI MATEMATUUECKUX
OTKPBITHM PYCCKOM M MUPOBOH MATEMATHYECKOW HAYKU

IIK 1.6. Pa3pabarbiBath
MOJIYJIA TTPOTPAMMHOTO
obecrieyeHus JyIst MOOMIIBHEBIX
maTgopm.

JIP 25 roToBHOCTH K aKTUBHOM JIEATETLHOCTH
TEXHOJIOTUYECKOW U COLMAIBHOW HANPaBJIECHHOCTH,
CrocOOHOCTh MHUILIMUPOBATH, TUTAHUPOBATDH U
CaMOCTOSITEJILHO BBHITIOJIHITH TaKyIO JACSITEIILHOCTD;
JIP 34 coBepIIEHCTBOBAHUE SI3BIKOBOM U
YUTATEIHCKON KYJIBTYPHI KaK CPEeICTBa
B3aMMOJICHCTBUS MEXKTy JIIOJIbBMU U TIO3HAHUS MUDA;
JIP 35 oco3HaHMe IEHHOCTH Hay9HOU JIEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh MPOEKTHYIO U
HCCIEA0BATENbCKYIO AEATENIBHOCTh MHANBUAYAIBHO U
B IpyIIIIE.

MP 04 BbISBISATH 3aKOHOMEPHOCTH ¥ IPOTHUBOPEYHS B
paccMaTpuBAEMBIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTUBBI B IEATECIILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OLICHUBATh PUCKHU MOCIEACTBUH ACSATEIBHOCTH;

MP 11 oBnanenue BUIaMH AEITEILHOCTH I10
MOJIYYEHHIO0 HOBOTO 3HAHMS, €T0 UHTEPIPETALIUH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B Pa3IMUHbIX
y4eOHBIX CUTYAIUSIX, B TOM YHUCIIE IIPU CO3TaHHUH
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

I1P6 01 BiameTs METOAMU JOKA3aTEIBCTB, aJITOPUTMAMU
penieHus 3a1a4; yMeTh (POPMYITHUPOBATH ONPECIICHHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH
JI0OKa3aTeIbCTBEHHBIE PACCYXK/ICHUS B XOJI€ PEIICHUs 3a/1a4;
IIPB 02 ymeTs onepupoBaTh MOHATUSMHU: CTEIIEHb YNCIIA,
norapudM Yrcia; yMEHHE BBITOJTHATH BEIYMCICHUS
3HAYCHHUI U MMPeoOpa3oBaHUi BHIPAKEHUN CO CTETICHSIMU U
norapudmamu, mpeodpazoBaHuE APOOHO-PAITHOHATIEHBIX
BBIPAKECHUI;

I1P6 06 ymeTh pemath TEKCTOBBIC 3a7a4i Pa3HBIX TUIIOB (B
TOM YHCJIE€ Ha MIPOLIEHTHI, JOJIU U YaCTH, HA ABUKECHUE,
paboTy, CTOUMOCTh TOBApPOB U YCIIYT, HaJIOTH 3aJaui U3
00JIacTH yrpaBJieHHs TUYHBIMUA M CEMEHHBIMH (DHHAHCAMMU);
COCTaBJISITh BBIPAKECHM S, YDABHEHUS, HEPABEHCTBA U UX
CHUCTEMBI 10 YCIIOBHIO 33J1a4M, UCCIIETOBATh MOJIYYEHHOE
pellleHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYHUCISATH TEOMETPUUYECKUE BETUYMHbI
(mmuHa, yrou, Mmomaas, 00beM, IIOaab TOBEPXHOCTH),
HCII0JIb30BaTh U3YUYEHHBIE (POPMYIIBI U METO/IBI;

I1P6 14 ymeTh BBIOMpATh [MOAXOIAIINI U3yYSHHBIA METOT
JUTSL pEeLLIeHUs 3a1a4, PacliO3HAaBaTh MaTEMAaTHUYECKUE
(bakTel U1 MaTeMaTHYECKHE MOAETU B IPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUAX, B HCKYCCTBE; YMEHUE TPUBOIUTH
MpUMEPbl MATEMATHYECKUX OTKPBITHI POCCUICKON U
MHPOBON MAaTEMaTUYECKON HAYKH;




ITPy 06 ymeTs CBOOOTHO ONIEPUPOBATH MOHITHAMHU:
CTENEHb C LIEJIbIM II0Ka3aTelIeM, KOPEHb HATYpaJIbHON
CTENEHM, CTENIEHb C pAallMOHAIbHBIM IIOKA3aTEJIEM, CTETIEHb
C ICHICTBHUTEIBHBIM MTOKAa3aTeIeM, JOrapruQM drcia, CHHYC,
KOCUHYC U TaHT'€HC IIPOM3BOJILHOTO YHCIIA;

ITPy 08 ymeTh cBOOOAHO ONIEPUPOBATH MOHATUSAMU: TpaduK
byHkIMN, oOpaTHas QyHKINS, KOMITO3UIHS (PYHKIIHIA,
TMHeWHas QYHKIMS, KBaApaTuyHas QyHKIWs, CTeIICHHAS
(GyHKUIMS C LeTIbIM IOKa3aTenaeM, TPUTOHOMETPUUECKUE
¢GyHKIMH, 0OpaTHbIE TPUTOHOMETPUUYECKUE (QYHKIINH,
nokasaresibHas U Jorapudmuueckas QpyHKIUU; yMEHNE
CTpOUTh rpaduka GyHKIHHA, BHIIOIHATH TPe0Opa30BaHUs
rpaduKoB (PYHKIUH; YMEHHE UCTIOJIH30BATh TPapUKU
GbyHKUMH JUTst U3y4eHHs POIIECCOB U 3aBUCUMOCTEH Mpu
pellIeHnH 3a7a4d U3 Ipyrux y4eOHbIX IPEIMETOB U U3
peasibHOM JKMU3HM; BBIpaXKaTh GOpMyIaMH 3aBUCUMOCTH
MEX/1y BeJINYNHAMU;

ITPy 12 ymeTs cBOOOHO OTIEPUPOBATH MTOHSATUSIMU:
cpenHee apudmMeTHIecKoe, MeIMana, HanOoJIbIIee U
HalMEHblIee 3HaYEHUs, pa3Max, AUCIepCHs, CTaHIapTHOE
OTKJIOHEHUE JUIsl OTIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHE
UCCIIEI0BaTh CTATUCTUYECKUE IaHHBIE, B TOM YHCIIE C
IPUMEHEHHEM I'papUUeCKUX METOJ0B U JIEKTPOHHBIX
CpeACTB; rpaMueCcKy HCCIeJ0BaTh COBMECTHbBIE
HaOJII0/IEHHS C TOMOIIBIO TUarpaMM pPacCeUBaHUs U
JIMHEMHOM perpeccuu,

ITPy 18 ymeTs MOJEIMPOBATh peabHbIe CUTYallUH Ha
A3bIKE MAaTEMATHKH; COCTABIISATh BEIPAXKECHUS, YpAaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3aa4H,
UCCIIEI0BATh IOCTPOEHHBIE MOJIENH C HCII0JIb30BaHUEM
anmapara ajreOpbl, HHTEPIIPETUPOBATH MOJYyYEHHbIH
pe3yabpTaT; CTPOUTh MAaTEMaTUYECKHE MOJEIHN C IIOMOIBIO
F€OMETPUYECKUX MOHITUN U BEJINYUH, PEIIATh CBA3AHHBIE C




HUMH MPAKTUYECKHUE 33]]a4H; COCTABJISTH BEPOSATHOCTHYIO
MOJIEJIb U UHTEPIIPETUPOBATDH MOTYUYEHHBIN pe3yabTaT;
peniaTh NpUKIaJAHbIC 3a/1a4U CPEICTBAMU MAaTEMAaTHYECKOTO
aHaJIM3a B TOM YHCJIE COLMAIBHO-3KOHOMUYECKOTO U
($U3HYECKOTO XapakTepa;

IIPy 19 ymeTs BoIOUPATh MOIXOIAIIANA METO ISl PEeIICHUS
3a/1a4y; MOHMMAaHUE 3HAYMMOCTH MaTEeMAaTHKU B U3YYCHUU
MIPUPOTHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHU;
yMEHHUE pacro3HaBaTh MPOSBICHNE 3aKOHOB MATEMATHKH B
HCKYCCTBE, YMEHUE TPUBOJAUTH MPUMEPHI MATEMATHYECKUX
OTKPBITHM PYCCKOM M MUPOBOM MAaTeMaTHYECKONW HAyKH

IIK 2.5. IIpou3Boauts
MHCIEKTUPOBAHUE KOMIIOHEHT
MPOTPaMMHOTO 00eCTIeUeHUs
Ha IIPEeIMET COOTBETCTBUS
CTaHJapTaM KOJIMPOBAHUSL.

JIP 25 roToBHOCTH K aKTUBHOM JIEATETHLHOCTH
TEXHOJIOTUYECKOW U COLMAIBHOM HAINIPABICHHOCTH,
CrocOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEIFHO BBITIOJTHATH TAKYIO JACSITEIHHOCTD;
JIP 34 coBEpILIEHCTBOBAHUE A3BIKOBOU U
YUTATEIHCKON KYJIBTYPHI KaK CPeICTBa
B3aMMOJICHCTBHS MEKTy JIIOJbMH U ITO3HAHUS MUDA;
JIP 35 oco3HaHuE LIEHHOCTH HAYYHOU €SI TEIbHOCTH,
TOTOBHOCTh OCYHIECTBIISATh POEKTHYIO U
HCCIEA0BATENbCKYIO AEATEIbHOCTh UHANBUAYAIBHO U
B IpYIIIIE.

MP 04 BbIsSBIATh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccMaTpuBaEMBbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTUBBI B JICATCIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OLIEHUBATh PUCKH MOCIEACTBUI ACSITEIbHOCTH;

MP 11 oBnazneHue BUAAMM I€ATEILHOCTH 110
MOJIYYEHHIO0 HOBOTO 3HAHUS, €r0 UHTEPIIPETALIUH,
npeoOpa3oBaHUIO U TPUMEHEHHUIO B Pa3IMUHbIX
y4eOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3TaHUU
y4eOHBIX U COIUATBHBIX TPOEKTOB;

I1P6 01 BianeTs METOAMU JOKA3aTEIbCTB, AJITOPUTMAMU
penieHus 3a1a4; yMeTh (JOPMYITHPOBATH ONIPEACIICHHUS,
aKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOIUTH
JI0OKa3aTeIbCTBEHHBIE PACCYXK/ICHUS B XOJI€ PEIICHUS 3a7a4;
IIPB 02 ymeTs onepupoBaTh MOHATUAMMU: CTEIIEHb YHCIIA,
norapudM Yrcia; yMEHHE BBITIOJTHSATD BHIYMCICHHS
3HAYCHUI W MpeoOpa3oBaHUi BHIPAKEHUN CO CTETICHSIMU U
norapudmamu, mpeodpazoBaHue APOOHO-PAITUOHATBHBIX
BBIPAYKECHMUI;

ITP6 06 ymeTh pemath TEKCTOBBIC 3a7]a4i Pa3HBIX THIIOB (B
TOM YHCJI€ Ha IPOLEHTHI, JI0JIU U YaCTH, Ha JIBUKECHHE,
paboTy, CTOUMOCTH TOBApPOB U YCIIYT, HAJIOTH 334 U3
0o0nacTH yrnpaBiaeHHs JIMYHBIMU U CEMEHHBIMU (PUHAHCAMU);
COCTaBIIATH BBIPAXECHUS, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCIIOBUIO 33aJ]au, UCCIIEI0BAThH MOTYy4€HHOE
pellleHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3YAbTATOB;
IIP6 12 ymeTh BBIYUCIATh TEOMETPUUYECKNE BEIMYNHBI
(1uHA, Yrou, IIoIaabs, 00beM, MIIOaAb IOBEPXHOCTH),
UCIOJIb30BaTh U3y4EHHBIE (DOPMYIIBI U METOJIBL;

I1P6 14 ymeTh BBIOMpATh [MOAXOIAIINI U3yYSeHHBIA METOT
JUTSL peLlIeHUs 3a/1a4i, Paclo3HaBATh MATEMATUUECKHE
(baKThl 1 MaTEMaTHYECKUE MOJICTH B PUPOTHBIX U




OOIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHUE IPUBOJUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUICKON U
MHPOBOM MaTEMaTUYECKON HAYKH;

ITPy 06 ymeTh cBOOOJHO ONIEPUPOBATH HOHATUAMU:
CTENEHb C LIEJIbIM II0Ka3aTesIeM, KOPEHb HaTypallbHOI
CTENEHM, CTENIEHb C PAallMOHAJIbHBIM IIOKA3aTEJIEM, CTETIEHD
C ICHICTBHUTEIBHBIM MTOKAa3aTeNIeM, JIOrapu(M Yuciia, CHHYC,
KOCUHYC Y TAHT€HC IPOU3BOJILHOTO YKCIIA;

ITPy 08 ymeTs cBOOOHO ONIEpUPOBATH NOHATUSAMU: Ipaduk
¢byHKIMH, 0OpaTHas QYHKINS, KOMIIO3UIUS (QYHKIIHM,
JIUHeHas QyHKUUS, KBagpaTuuHas QyHKIIMS, CTeIIEHHas
(GyHKUIMS ¢ LETbIM [TOKa3aTeleM, TPUTOHOMETPUUECKUE
byHKIMH, 0OpaTHbIE TPUTOHOMETPUYECKUE (YHKIINH,
nokasaresibHas U Jorapudmuueckas QyHKIUU; yMEHHE
CTpOuUTh rpaduka GyHKIHHA, BHIIOJHATH TPeoOpa3oBaHus
rpaduKoB (PYHKIUI; YMEHHE UCTIOIH30BATh IPaPUKU
GyHKUMM UTst U3y4eHHs POIIECCOB U 3aBUCUMOCTEN MpHU
pEeLIeHNH 3a]a4 U3 APYTUX YYE€OHBIX IPEIMETOB U U3
peabHOM )KU3HHU; BeIpaKkaTh (popMyIaMu 3aBUCUMOCTH
MEXy BEIINYNHAMU;

ITPy 12 ymeTs cBOOOHO OTIEPUPOBATH MTOHSATHSIMH:
cpenHee apudmMeTHIecKoe, MeIrnana, HauOoJIbIIIee U
HauMEHbIIIEE 3HAYEHUS, pa3Max, TUCIEPCHs, CTAaHJApTHOE
OTKJIOHEHUE JUIsl ONIMCAHKS YNCIIOBBIX JAHHBIX; YMEHHE
HCCIIEI0BATh CTATUCTUYECKHE JAHHbBIE, B TOM YHCIIE C
IPUMEHEHHEM T'papUUECKHX METOA0B U AIEKTPOHHBIX
CpeACTB; rpadMuecKy UCCIeJ0BaTh COBMECTHbBIE
HaOJIr0/IeHNs C TOMOIIBIO TMarpaMM pacCeUBaHUs U
JIMHEMHON perpeccuu;

ITPy 18 ymeTs MOenMpOBaTh pealbHbIE CUTYalluu HA
A3BIKE MATEMATUKH; COCTABIIATH BBIPAXKCHMSI, YPABHECHUSI,
HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHUIO 3a/1a4H,
MICCJIEIOBATH IOCTPOEHHBIE MOJIENIH C UCIOJIb30BAHUEM




arnrapara ajreopbl, UHTEPIPETUPOBATH MOJIYUECHHBIN
pe3yabTaT; CTPOUTh MATEMATUYECKUE MOJIEIHU C TTIOMOIIBIO
F€OMETPUYECKUX NOHATUIN U BEJIMYUH, PELIATh CB3AHHBIE C
HHUMU IIPAKTUYECKUE 3aJ]a4U; COCTABIISITh BEPOATHOCTHYIO
MO/IENIb U UHTEPIPETUPOBATH MOTYYEHHBIN pE3yJIbTaT;
pelaTh NPUKIIAIHBIC 3aa4H CPEICTBAMH MAaTEMATHUYECKOTO
aHaJIM3a B TOM YHCJIE COLMAIBHO-3KOHOMUYECKOTO U
(U3UYECKOTO XapaKkTepa;

IIPy 19 ymeTs BRIOUPATH MOIXOISANANA METO IJIsl PEIICHUSI
3a7]a4¥; TOHUMaHUE 3HAYMMOCTH MATEMATUKU B U3YYCHUU
MPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBJICHUN;
YMEHHE pacro3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMAaTUKH B
HCKYCCTBE, YMEHHE TPUBOUTH MPUMEPHI MATEMATHYECKHUX
OTKPBITHM PYCCKOM M MUPOBOM MaTeMaTUYECKON HAYKH

IIK 11.1. OcymecTBasTs coop,
00paboTKy M aHAU3
nHpopMaluu s
MPOEKTUPOBAHUS 0a3 TaHHBIX.

JIP 27 roTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU;
JIP 34 coBepILIEHCTBOBAHUE SI3BIKOBOM U
YUTATEIbCKOMN KYJIbTYPHI KaK CpeICTBA
B3aUMOJICHCTBUS MEXTy JIOAbMH U TO3HAHUS MUPA;
JIP 37 ChopmMupoBaHHOCTh CaMOPETYIMPOBaHMS,
BKJIIOUAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTh 32 CBOE MOBE/ICHUE, CIOCOOHOCTD
aIalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSAM U
IPOSBISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

JIP 40 CchopMupOBaHHOCTH COITMATBLHBIX HABBIKOB,

BKJIIOYAOIHX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUSA

C IPYTUMHU JIIOJIbMHU, 3a00TUTHCS, TIPOSBISATH UHTEPEC
U pa3periarb KOH()IUKTHI.

MP 05 pa3pabatbIBaTh IJIaH PEIICHUS TPOOJIEMBI C
YY4ETOM aHaJM3a UMEIOIINXCS MaTepUaIbHbIX U
HEMaTepUalbHbIX PECYPCOB;

MP 06 BHOCUTH KOPPEKTUBHI B ACSITEIBHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM,

IIP6 01 BnaneTh METOJAMH JI0KA3aTENIbCTB, AITOPUTMAMU
pelieHus 3a1a4; yMeTb GOpMYyIUpPOBATH ONpeeNeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, TPOBOIUTH
JI0KAa3aTeNbCTBEHHbBIE PACCYXKACHUS B XO/I€ PEILICHUS 3a/ay;
IIPb 02 ymeTs onepupoBaTh NOHATUSIMU: CTEIIEHb YUCIA,
jgorapu@m 4ucia; yMEHHE BBIIOIHATH BHIUMCICHUS
3HAYCHHUI ¥ MpeoOpa3oBaHUil BRIPAKEHUN CO CTETICHSIMU U
norapudmamu, mpeodpa3oBaHue APOOHO-PAITUOHATBHBIX
BBIPAYKCHMUI;

ITP6 06 ymeTh penath TEKCTOBBIC 3a7]a4d  Pa3HBIX TUIIOB (B
TOM YKCJI€ Ha MIPOLEHTHI, JI0JIU U YacTH, Ha IBUKECHHE,
paboTy, CTOUMOCTH TOBApPOB U YCIIYT, HAJIOTH 33Ja4u U3
obnacTu yrnpaBieHUs JIMYHBIMU U CEMEMHBIMU (PHAHCAMMU );
COCTAaBIIATH BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33/Ia4i, UCCIIE0BATh MOJIy4€HHOE
pellleHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYUCIATh TEOMETPUUYECKUE BETUUMHBI
(IMHA, Yroul, TUIOIIA bk, 00bEeM, IJIOMIa/lb TOBEPXHOCTH),
MCIIOJIb30BaTh U3YUYEHHBIE POPMYIIBI U METOIBI;




OLICHUBATh PUCKHU ITOCIEACTBUI ACSITEIBHOCTH;
MP 07 KOOpAMHHPOBATH U BHITIOIHATH PabOTy B
YCIIOBUSIX PEANIBHOTO, BUPTYAIILHOTO U
KOMOMHHPOBAHHOI'O B3aMMO/JICHCTBUS;

I1P6 14 ymeTs BHIOMpATh MOIXOAAIINI U3ydEHHBINA METO/T
JUIs pEeLICHUs 3a]1aul, paclio3HaBaTh MaTeMaTHYECKHUE
(baxThl 1 MaTeMaTUYECKHE MOJIENIA B IPUPOIAHBIX
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE MPUBOJAUTD
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUICKON U
MHPOBOM MaTEMaTUYECKON HAYKH;

ITPy 06 ymeTh cBOOOAHO ONIEPUPOBATH OHATUSMHU:
CTENEHb C LIEJIbIM II0Ka3aTelleM, KOPEHb HAaTYpaJIbHON
CTENEHH, CTENEHb C palliOHAIbHBIM NIOKa3aTelleM, CTEIIEHb
C JIEWCTBUTEIBHBIM TIOKa3aTeNleM, JIorapuM ducia, CUHYC,
KOCHHYC ¥ TAHT€HC MPOU3BOJILHOTO YHCIIA;

ITPy 08 ymeTs cBOOOJHO ONIEpUPOBATH MOHATUSAMU: I'paduK
¢byHkuMH, oopaTHas GYHKINS, KOMIIO3UIUS (QYHKIIHUH,
JTUHeHas QyHKUus, KBagpaTuyHas QyHKIUS, CTeTIeHHas
(GyHKIMS ¢ LeIbIM OKa3aTeleM, TPUTOHOMETPUYECKHE
byHKIMH, 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH,
nokasaresibHas U Jorapudmudeckas QyHKIUU; yMEHHE
CTpouTh rpaduka PyHKIHMH, BBITOIHATH MPeoOpa3oBaHUs
rpadukoB (PyHKIMI; yMEHHE UCII0JIb30BaTh TpauKu
GYHKIIUN UTST M3YYEHHS TIPOLIECCOB U 3aBUCUMOCTEH TpH
pELICHUH 3a/]a4 U3 APYTUX YU4eOHbIX IPEAMETOB U U3
peabHOMU )KU3HHU; BBIpaKaTh (pOpMyIaMu 3aBUCUMOCTH
MEX]ly BETMUYMHAMU;

ITPy 12 ymeTh cBOOOHO OTIEPUPOBATH TOHATHSIMU
cpeaHee apupmMeTHyecKoe, MelMaHa, HauboJbllee U
HalMEHblIee 3HaYeHUs, pa3Max, JUCIepCHsl, CTAHAAPTHOE
OTKJIOHEHUE U1 ONIMCAHUSI YMCIIOBBIX JaHHBIX; YMEHUE
UCCIIeI0BaTh CTATUCTUYECKUE IaHHBIE, B TOM YHCIIE C
IPUMEHEHHEM I'papUUeCKUX METOJ0B U AIEKTPOHHBIX
CpeACTB; rpadMuecKy UCCIeJ0BaTh COBMECTHbBIE
HaOJII0/IeHHs] ¢ TOMOIIBIO TMarpaMM pacCeUBaHuUs U
JIMHEUHOU pErpeccuu;

ITPy 18 ymeTs MoIenMpOBaTh pealbHbIE CUTYalluH HA




A3bIKE MATEMATUKH; COCTABIIATh BBIPAXKEHUS, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aa4H,
HCCIIEI0OBATh TOCTPOCHHBIE MOJAEIIH C UCIIOJIb30BAHUEM
amnrmapara ajre0pbl, MHTEPIPETUPOBATH MOJTYUCHHBIN
pe3yJIbTaT; CTPOUTh MATEMATUUECKUE MOJIEIHN C TTIOMOIIBIO
FeOMETPUYECKUX OHATUIN U BEJIMYUH, PEIIATh CBSI3AHHBIE C
HUMU IPAKTUYECKUE 3a]]a4U; COCTABIISATH BEPOATHOCTHYIO
MOJIENIb U UHTEPIPETUPOBATH MTOJTYYEHHBIA pPE3ybTarT;
peuaTh NPUKIIAIHbIC 3a1a4H CPEICTBAMH MAaTEMATHYECKOTO
aHaJIn3a B TOM YHCJIE COLHAITBHO-3KOHOMUYECKOTO U
(U3UYECKOTO XapaKTepa;

IIPy 19 ymeTs BRIOUPATH MOIXOISANANA METO JIJISl PEIICHUS
3a/1a4M; TOHUMaHUE 3HAYMMOCTH MAaTEeMaTHUKHU B U3yUYECHUH
MIPUPOTHBIX U 0OIIECTBEHHBIX MPOIECCOB U SBIICHUH;
YMEHHE paclo3HaBaTh MPOSIBJICHNUE 3aKOHOB MAaTEMATHKH B
HCKYCCTBE, YMEHHE TPUBOIUTH MPUMEPHI MATEMATUUECKUX
OTKPBITHI PYCCKOM M MUPOBOM MAaTeMaTHYECKOW HAYKU

IIK 11.2. IIpoexktupoBath 6a3y
JTAHHBIX Ha OCHOBE aHAJIM3a
MpeIMeTHOI 001acTH.

JIP 25 roTOBHOCTE K aKTUBHOH NEeITEIbHOCTHU
TEXHOJIOTUYECKOW U COLMATIBHOW HAIPaBJIECHHOCTH,
CrOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U
CaMOCTOSITEIHHO BBITIOJTHATH TAKYIO JACSTEIBHOCTD;,
JIP 34 coBepILIEHCTBOBAHUE A3BIKOBOU U
YUTATEIBCKON KYJIBTYPHI KaK CpPeICTBa
B3aUMOICHCTBHUS MEXKTY JIFOABMH U MTO3HAHUS MHUPA;
JIP 35 oco3HaHue IEHHOCTH HAYYHOU €SI TEIbHOCTH,
TOTOBHOCTH OCYIIECTBJISATH MPOCKTHYIO U
UCCIIEJIOBATENBCKYIO IEATEIbHOCTh HHINBUAYAIBHO U
B IpyIIIIE.

MP 04 BBISBIATH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEYHS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B JACSATCIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM,
OIIEHUBATh PUCKHU MOCJIEACTBUH JEATEIbHOCTH;

IIP6 01 BnaseTh METOJAMH JI0KA3aTENIbCTB, AITOPUTMAMU
peleHus 3a/1a4; yMeTb (GOpMyIUPOBATH ONpeeNeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSATDH UX, IPOBOJAUTD
J0KAa3aTeNbCTBEHHbBIE PACCYXICHUS B X0JI€ PEeLICHHS 3a1a4;
IIPB 02 ymeTs oniepupoBaTh NOHATUSMU: CTETIEHb YUCIIA,
Jorapu@m 4uciIa; yMEHHE BBIIOJIHATH BHIUMCICHUS
3HAYCHHUM W MPeoOpa30BaAHUI BBIPAKEHUHN CO CTETICHIMH U
norapudmamu, rpeodpazoBaHue APOOHO-PAUOHATIBHBIX
BBIPAYKECHMUI;

ITP6 06 ymeTh peaTh TEKCTOBBIE 33/1a4l PA3HBIX THIOB (B
TOM YHCJIe Ha IPOLEHTHI, I0JIU U YaCTH, Ha JIBUKECHHE,
paboTy, CTOUMOCTH TOBApPOB U YCIIYT, HAJIOTHU 337a4u U3
o0nacTu yrnpaBiaeHHs JIMYHBIMU U CEMEMHBIMU (PHAHCAMMU );
COCTaBIIATH BBIPAXXCHUS, YPABHEHHUS, HEPABEHCTBA U UX
CHUCTEMBI IO YCIIOBHIO 33]1a4M, UCCIIEIOBAThH MOJIYYEHHOE
pelleHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;




MP 11 oBnaseHue BUAAMU JEATEIHLHOCTH MO
MOJIYYEHUIO0 HOBOT'O 3HAHUS, €r0 UHTEPIPETALNH,
peoOpa30BaHMIO U TPUMEHEHHUIO B Pa3IMYHbIX
y4eOHBIX CUTYAIUsX, B TOM YKCJIE TIPU CO3/IaHUU
y4eOHBIX U COLUATIBHBIX MPOEKTOB;

ITP0 12 ymeTh BBIUUCIATh T€OMETPUUECKHE BETUMUUHBI
(IuMHa, yroui, Iiouaak, 00beM, IJIOMIAIb IIOBEPXHOCTH),
UCTIOJIb30BATh U3y4eHHBIE (POPMYIIBI M METO/IbI;

ITP6 14 ymeTs BbIOMpaTh MOAXOIALUINN U3YUEHHBIH METO
JUIs pEeLIeHUs 3a]1aul, paclio3HaBaTh MaTeMaTHUECKHe
(baxThl 1 MaTeMaTUYECKHE MOJICNIN B IPUPOIHBIX H
0OIIECTBEHHBIX SIBJICHHUSX, B UCKYCCTBE; YMEHUE TIPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUICKON U
MHPOBOM MaTEMaTUYECKON HAYKH;

[TPy 06 ymeTs cBOOOIHO ONEPUPOBATH MOHATUSIMU:
CTENEHb C LIEJbIM NI0Ka3aTesleM, KOPEHb HaTypaJbHON
CTENEHH, CTENEHb C palliOHAIbHBIM IIOKa3aTeJIeEM, CTETIEHb
C JIeWCTBUTEIBHBIM TIOKa3aTelleM, JJorapudM ducia, CUHYC,
KOCHHYC ¥ TaHT€HC TIPOM3BOJIBHOTO YHCIIA;

ITPy 08 ymeTh cBOOOHO OTIEpUPOBATH NOHATUAMU: Ipauk
¢byHkuMH, oopaTHas GYHKINS, KOMIIO3UIUS (QYHKIIHUH,
JTMHEWHas QYHKIHS, KBaApaTUIHAs (YHKINS, CTCIICHHAS

(GYHKIUSA C LeNbIM [T0Ka3aTesleM, TPHTOHOMETPUUYECKHE
GbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUYECKHUE (PYHKITUH,
MoKazaTenbHas U Jjorapugmudeckas QyHKINN; yMECHUE
CTpouTh rpaduka PyHKIHMI, BBITOIHATH MPeoOpa3oBaHMs
rpaduKoB (PyHKIUI; yMEHHE UCII0JIH30BATh IPapUKU
(GyHKIUH JUIs H3y4eHUs IPOLIECCOB U 3aBUCUMOCTEH NpHU
pELICHUH 3aJ]a4 U3 APYTUX Y4eOHbIX IPEAMETOB U U3
peasbHOMU )KU3HHU; BhIpaKkaTh GOpMyJIaMH 3aBUCUMOCTH
MEX]ly BETMYMHAMU;

ITPy 12 ymeTh cBOOOHO ONIEPUPOBATH MOHATUAMHU:
cpeanee apupmMeTHIecKoe, MelnaHa, HauOoJIbIIee 1
HalMEHblIee 3HaUeHUs, pa3Max, JUCIepCHsl, CTAHAAPTHOE
OTKJIOHEHUE U1 ONIMCAHUSI YMCIIOBBIX IaHHBIX; YMEHUE
UCCIIeI0BaTh CTATUCTUYECKUE IaHHbIE, B TOM YHCIIE C
IPUMEHEHHEM T'papUUeCKUX METOJ0B U AIEKTPOHHBIX
CpeACTB; rpaMueCcKy UCCIEeJ0BaTh COBMECTHbBIE




HAOJIIOJIEHUS C TIOMOILBIO TUarpaMM pacCeUBaHUs U
JIMHEWHOM pEerpeccuu;

ITPy 18 ymeTh MoieMpOBaTh pealbHble CUTYalluH HA
S3bIKE€ MaTEMATHUKH; COCTABIISATH BRIPAKECHUS], YPaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4H,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENH C UCIIOJIb30BAHUEM
amnrmapara ajreopbl, MHTEPIPETUPOBATH MOJTYUYECHHBIN
pe3yJbTaT; CTPOUTh MAaTEMAaTUYECKUE MOJIENIN C IIOMOILBIO
F€OMETPUYECKHUX TTOHATUN U BETUYNH, PEIIaTh CBSI3aHHBIE C
HUMH MPAKTHYECKHUE 33]]a4H; COCTABIIATH BEPOSITHOCTHYIO
MOJIEJIb U UHTEPIPETUPOBATH MOTYUCHHBIN pe3yibTaT;
pemaTh NpUKIAAHBIC 33/1a4U CPEICTBAMU MAaTEMAaTHYECKOTO
aHaJIM3a B TOM YHCJE COI[MATIbHO-?KOHOMHYECKOTO U
(U3UIECKOTO XapakTepa;

TPy 19 ymeTs BRIOMPATH MOIXOAIIAN METO/ ISl PEIICHUS
3a/1au; TOHUMaHHEe 3HAYUMOCTH MAaTEMAaTUKH B U3yYCHUH
MIPUPOTHBIX U 0OIIECTBEHHBIX MPOIECCOB U SBIICHUH;
YMEHHUE Pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MATEMATHKH B
HCKYCCTBE, YMEHUE IPUBOAUTH MIPUMEPHI MaTEMAaTUUECKUX
OTKPBITUI PYCCKOW M MUPOBOM MaTeMaTU4YECKON HAYKH

IIK 11.3. PazpabaTsiBaTh
00BEKTHI 0a3bl JAHHBIX B
COOTBETCTBUU C pe3yJIbTaTaMH
aHaJIM3a MpeJAMETHOM 00IacTH.

JIP 25 rotoBHOCTH K aKTHBHOM JEATEIHHOCTH
TEXHOJIOTUYECKOW U COLMATIbHOW HAaNPaBJIECHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JE€ATEIbHOCTD;
JIP 34 coBepilleHCTBOBAHUE SI3bIKOBOM U
YUTATEJIbCKOU KYJIbTYPhI KaK CpeCTBA
B3aUMOJCUCTBUS MEXKY JIIOJbMHU U ITO3HAHUS MUPA;
JIP 35 oco3HaHue IEHHOCTU HayYHOU JIEATEIbHOCTH,
FOTOBHOCTb OCYHIECTBJISATh MPOECKTHYIO U
HCCIIEI0BATENIbCKYIO IEATENIbHOCTh MHAUBUAYAIbHO U
B IpYIIIIE.

MP 09 BnafeTh HaBbIKaMU y4eOHO-
MCCJIEI0BATENIbCKOM M MMPOEKTHOM JESATEIbHOCTH,

IIP6 01 BianeTh METOJAMHU TOKA3aTEIbCTB, AITOPUTMAMU
pelleHus 3a/1a4; yMeTb (GOpMYyIUPOBATH ONpeeNeHus,
AKCHOMBI U TEOPEMBI, IPUMEHSAThH UX, IPOBOIUTH
JIOKAa3aTeIbCTBEHHbBIE PACCYXKICHUS B XOJI€ PELLICHUS 3a/ay;
IIPb 02 ymeTs onepupoBaTh NOHATUSIMU: CTEIIEHb YUCIA,
jorapu@m 4uciIa; yMEHHE BBIIOJIHATH BEIUMCICHUS
3HAYeHUI U MPpeoOpa30BaHMii BEIPAKEHUI CO CTETIEHSIMU U
norapudmamu, peodpazoBanue APOOHO-PAMOHATIBHBIX
BBIPAYKECHMUI;

ITP6 06 ymeTh peiaTh TEKCTOBBIE 331a4l Pa3HBIX TUIIOB (B
TOM YKCJI€ Ha MPOLEHTHI, JI0JIU U YacTH, Ha JTBUKCHHE,
paboTy, CTOUMOCTH TOBApPOB U YCIIYT, HAJIOTH 3a7auu U3
00nacTH ynpaBiaeHUs JIUYHBIMU U CEMEMHBIMU (PHAHCAMU );




HaBBIKaMU pa3pelieHus mpooem;

MP 10 criocoOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTHYECKUX 33/1a4, IPUMECHCHHUIO PA3TMYHBIX
METOIOB IIO3HAHNS,

MP 11 oBnazeHue BUAAMU AEITEIHLHOCTH MO
MIOJTy4EHUIO HOBOTO 3HAHMSI, €70 UHTEPIIPETALINH,
peoOpa30BaHUIO U IPUMECHECHUIO B PA3JTMIHBIX
y4eOHBIX CHTYAIHSIX, B TOM YHCIIC TIPHA CO3TaHUH
YUEOHBIX B COITUATBHBIX MTPOCKTOB;

COCTaBJISITh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M UX
CHCTEMBI I10 YCIIOBHUIO 3aJ]auH, HCCIE0BATH MOIy4EeHHOE
pelIeHNEe U OLEHUBATh MPABJONOI00HOCTh PE3yIbTaTOB;
ITP6 12 ymeTh BBIUUCIATH T€OMETPUUECKUE BETUUUHbI
(mmuHa, yroi, miomab, 00beM, IJI0Iaas> TOBEPXHOCTH),
UCTIOJIb30BATh H3y4YeHHBIC (DOPMYITBI K METOIBI;

ITP6 14 ymeTs BbIOUpaTh MOAXOAUINN U3yYEHHBIH METO/T
JUISL pEeUIeHUs 3a7a4H, Paclio3HaBaTh MaTEMaTHUECKUE
(baxThl 1 MaTeMaTUYeCKHe MOJIENTN B TIPUPOIHBIX U
0OIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE TIPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUI POCCUICKON U
MHPOBOM MaTEMaTUYECKON HAYKH;

ITPy 06 ymeTh cBOOOAHO OTIEPUPOBATH OHATUSMHU:
CTETIeHb C IIEJBIM MoKa3aTelieM, KOPEeHb HaTypalbHOM
CTETICHH, CTETICHb C PaIllHOHAILHBIM TI0Ka3aTeNieM, CTETICHb
C IEHCTBHUTEIBHBIM MTOKa3aTeNeM, JIOTapudM drciia, CHHYC,
KOCHHYC U TAaHT'€HC MTPOM3BOJILHOTO YHCIIA;

ITPy 08 ymeTs cBOOOAHO OTIEPHPOBATH MOHATUSIMHU: Tpaduk
byHKIIMN, 00paTHAs GYHKIHS, KOMIO3UIIUS (PYHKITUH,
TuHeHas QyHKIus, KBaapaTuyHas GyHKIMs, CTeeHHas
GbyHKIMS ¢ LeIbIM NoKa3aTeaeM, TPUTOHOMETPUUECKUE
GbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUYECKHUE (PYHKITUH,
nokasaresbHas u Jorapudmuueckas QyHKINH; YMEHUE
CTpouTh rpaduka GyHKIHI, BHIIOIHATH IPeoOpa3oBaHus
rpadukoB (PyHKIMI; yMEHHE MCII0JIb30BaTh I'pauKu
byHKUMIA U1s1 U3y4eHHs POIIECCOB U 3aBUCUMOCTEH Mpu
peIlIeHnH 3a7a4 U3 IPYrux y4eOHbIX IPEIMETOB U U3
peabHOM JKU3HH; BBIpaXKaTh (opMyIaMH 3aBUCUMOCTH
MEX/1y BEJIMYNHAMU;

ITPy 12 ymeTh cBOOOAHO ONIEPUPOBATH MOHATUSIMU:
cpenHee apupMeTuiyeckoe, Mearana, Hauboblee u
HalMEHblIIee 3HaUeHus, pa3Max, AUCIepCHs, CTaHIapTHOE
OTKJIOHEHUE JUIs OTIMCAHMSI YUCIIOBBIX IaHHBIX; YMEHUE




MCCJIEI0BATh CTATUCTUUECKHE JaHHbIE, B TOM YHUCIIE C
MPUMEHEHHEM T'paUueCKUX METO0B U 3JIEKTPOHHBIX
CpeACTB; TpadMueCcKy UCCIeI0BATh COBMECTHBIE
HAOJIIOJICHUSI C TIOMOILBIO TUarpaMM pacCerBaHUs U
JIMHENHOM perpeccuy,

ITPy 18 ymeTs Moi€IMpoOBaTh peaibHble CUTYallul Ha
S3bIKE€ MAaTEMATUKH; COCTABJISITH BBIPAXKEHUS, YPABHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENH C UCTIOJIb30BAaHUEM
ammapara ajreopbl, MHTEPIPETUPOBATH MOJTYUYEHHBIN
pe3yNbTaT; CTPOUTh MAaTEMATUYECKUE MOJIENIH C IOMOIIbIO
TeOMETPUUECKHUX MOHATUN U BETUYNH, PEIIaTh CBI3aHHBIC C
HUMH MPAKTHYECKHE 33]]a4H; COCTABIIATH BEPOSITHOCTHYIO
MOJIEJIb U MHTEPIIPETUPOBATH MOTYICHHBIN PE3yiIbTaT;
pemaTh TPUKJIaAHBIC 3319l CPEICTBAMH MAaTEMATHIECKOTO
aHaJIM3a B TOM YHCJIEe COLMAIBHO-3KOHOMHYECKOTO U
(U3UIECKOTO XapakTepa;

IIPy 19 ymeTs BRIOUPATH MOIXOIAIIANA METO ISl PEIICHUS
3a/1a4i; TOHUMAaHNE 3HAYMMOCTH MAaTeMATHKU B U3YYEHUH
MPUPOIHBIX U OOIIECTBEHHBIX IPOLIECCOB U SBJICHHIA;
YMEHHUE PaclO3HaBATh MPOSBICHUE 3aKOHOB MATEMATHUKH B
HCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPHI MAaTEMAaTUUECKUX
OTKPBITUI PYCCKOW M MUPOBO MaTeMaTHYECKON HAyKH

IIK 11.5. AiMuHUCTpUPOBATH
0a3bl TaHHBIX.

JIP 25 roTOBHOCTE K aKTUBHOH NEITEIbHOCTHU
TEXHOJOTUYECKON U COLMAJIbHOW HAIPaBJIECHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITENIBHO BBINIOJIHATH TAKYIO JAESITEIbHOCTD;
JIP 34 coBepilieHCTBOBAHME SI3bIKOBOM U
YUTATENbCKOM KYJIBTYPbI KaK CpeICTBa
B3aUMOJCUCTBUS MEXKY JIFOAbMU U MMO3HAHUS MUPA;
JIP 35 oco3HaHMe IEHHOCTU HayYHOU JIeATEIbHOCTH,
TOTOBHOCTB OCYILIECTBJISATH IIPOCKTHYIO U
MCCIIEIOBATENLCKYIO IEATENbHOCTh MHANBUIYAIBHO U

IIP6 01 BiageTh METOJAMH JI0KA3aTEJIbCTB, AJITOPUTMAMU
pelieHus 3a/1a4; yMeTb (OpMYIUPOBATH ONpeesieHus,
AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYK/ICHUS B XOJI€ PELLICHUS 3a/a4;
IIPB 02 ymeTh oniepupoBaTh MOHATUSMHU: CTEIICHb YNCIIA,
Jorapu@m 4uciIa; yMEHHE BBIOJIHATH BHIUMCICHUS
3HAYEHUI U MpeoOpa30BaHU BEIPAXKEHHUI CO CTEEHAMHU U
norapudmamu, peodpazoBanue APOOHO-PAMOHATIBHBIX
BBIPAKCHUI;

ITP6 06 ymeTh pelaTh TEKCTOBBIE 33/1a4l  Pa3HBIX TUTIOB (B




B IpyIIIE.
MP 04 BbIsSBISATH 3aKOHOMEPHOCTHU U IPOTUBOPEYNS B

paccMaTpuBaEMbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B JESTEIBLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OIICHUBATh PUCKU MOCIEACTBUN AEITEIbHOCTH;
MP 11 oBnazneHue BugaMu IS TEILHOCTH I10
MOJIy4YEHUIO0 HOBOTO 3HAHMSI, €r0 UHTEPIIPETALINY,
peoOpa30BaHMIO U MPUMEHEHHUIO B Pa3IMUHbIX
y4eOHBIX CUTYalUsIX, B TOM YHCIIE IPU CO3TaHUU
y4€OHBIX U COLIMANIbHBIX TPOEKTOB;

TOM YHCJI€ HA TIPOLIEHTHI, IOJU U YaCTH, Ha JIBUKEHUE,
paboTy, CTOUMOCTb TOBApPOB U YCIIYT, HAJIOTH 33Ja4y U3
00acTH ynpaBiieHuUs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M UX
CHCTEMBI T10 YCIIOBHUIO 33]]a4H, HCCIIEIOBATH TOIy4E€HHOE
pelIeHne 1 OLEHNBATh IPaBIOIO0I00HOCTh Pe3yIbTaTOB;
ITP6 12 ymeTh BBIUUCIATH T€OMETPUUECKUE BETUNUUHBI
(Ha, yrou, miomank, 00beM, IOl HOBEPXHOCTH),
UCTIOJIb30BaTh H3y4EeHHBIC (DOPMYITBI i METOIBI;

ITP6 14 ymeTs BBIOMpaTh MMOAXOIAIINI U3yYEHHBIH METOT
JUISL peUIeHHs 3a7a4ul, pacro3HaBaTh MaTeMaTHIECKUE
(baxThl 1 MaTeMaTUYECKHEe MOJIENTN B TIPUPOIHBIX U
0OIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE TIPUBOIUTH
IPUMEPBl MATEMATHYECKUX OTKPBITHI POCCUICKON U
MHPOBON MaTEMaTUYECKON HAYKH;

ITPy 06 ymeTh cBOOOJHO OTIEPUPOBATH HOHATUSIMU:
CTETIeHb C IIEJBIM MoKa3aTelieM, KOPEHb HaTypalbHOM
CTENEeHH, CTENEHb C palliOHAIbHBIM TIOKa3aTelIeM, CTETIEHb
C IeWCTBUTEIBHBIM MIOKa3aTesieM, Jorapudm yucia, CHHYC,
KOCHHYC ¥ TaHT€HC MPOU3BOJILHOTO YHCIIA;

ITPy 08 ymeTs cBOOOAHO OTIEpUPOBATH MOHATUSIMHU: TpadUK
byHKIIMA, 00paTHAs GYHKIHS, KOMITO3UIIHS (PYHKITUH,
TuHeHas QyHKIus, KBagpaTuyHas GyHKIMs, CTeIIEHHAs
GbyHKIMS ¢ LIeTbIM MTOKa3aTeleM, TPUTOHOMETPpUYECKHe
GyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (PYHKITHH,
nokasaresbHas u Jorapudmuueckas QyHKINN; YMEHUE
CTpouTh rpaduka GyHKIHA, BHIIOIHATH TPeoOpa3oBaHus
rpadukoB QyHKIUN; yMEHHE UCIIOJIb30BaTh I'paduKu
byHKUMIA U1s1 U3y4eHHsI POIIECCOB U 3aBUCUMOCTEH MpH
pellleHnH 3a7a4 U3 IPYTuX y4eOHbIX PEIMETOB U U3
peabHOM JKHU3HH; BBIpaXKaTh (GopMyIaMH 3aBUCUMOCTH
MEX]ly BETUYMHAMU;

TPy 12 ymeTh cBOOOTHO ONIEPUPOBATH MOHATHIMU:




cpenHee apupMeTHIecKoe, Merana, HauboJbIIee u
HaMMEHbIIIEE 3HAUCHHUS, pa3Max, JUCIEPCHs], CTAHJAPTHOE
OTKJIOHEHUE JIJIs1 ONTMCAHUS YUCIIOBBIX JIAaHHBIX; YMEHHE
UCCJIEIOBATh CTATUCTUUECKUE JaHHbIE, B TOM YHUCIIE C
MPUMEHEHHEM T'paUIeCKUX METOI0B U 3JIEKTPOHHBIX
CpeACTB; TpadMUeCKH UCCIEI0BATh COBMECTHBIE
HAOJIIOJICHUS C TIOMOILBIO TUarpaMM pacCeuBaHUs U
JIMHEWHOM pEerpeccuu;

IIPy 18 ymeTs MOIEIMPOBATh PEAIbHBIE CUTYAllMU Ha
SI3IKE€ MAaTEMATHUKH; COCTABJISITH BBIPAXKEHUS, YPABHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENH C UCTIOJIb30BAHUEM
amnmapara aJre0pbl, MHTEPIPETUPOBATH TOJTy4YEHHBIN
pe3yabTaT; CTPOUTh MaTeMaTHYECKHE MOJEIN C IIOMOIIBIO
T€OMETPUUECKHUX MTOHATUN U BETUYNH, PEIIaTh CBSI3aHHBIC C
HUMH MPAKTUYECKHE 337]a91; COCTABIIATH BEPOSITHOCTHYIO
MOJIEJIb U HHTEPIIPETUPOBATH MMOTYICHHBIN PE3yiIbTaT;
pelaTh NPUKIAIHbIE 3aJa4l CPEICTBAMU MAaTEMAaTUYECKOTO
aHaJIM3a B TOM YHCJE COI[MATIbHO-?KOHOMHYECKOTO U
(U3UYECKOTO XapaKTepa;

IIPy 19 ymeTs BRIOMPATH TOIXOIAIIAN METO ISl PEIICHUS
3a[a4ui; MOHUMaHHe 3HAaUMMOCTH MaTEMAaTHUKU B U3yUYEHUU
IIPUPOJIHBIX U OOIIECTBEHHBIX IPOLIECCOB U SBIICHHUIA;
YMEHHE pacro3HaBaTh MPOsIBICHNE 3aKOHOB MAaTEMaTUKU B
HCKYCCTBE, YMEHHE MTPUBOAUTDH IPUMEPHI MATEMAaTHUYECKUX
OTKPBITUI PYCCKOM M MUPOBOM MaTeMaTHYECKON HAYKH




2. CTPYKTYPA U COAEP)KAHUE YUEBHOM JUCIUIIJINHBI

2.1. O6beM yueOHOH TMCUUNIMHBI U BU/bI Y4eOHO# padoThl

Bup yyeOHol padoThI

O0BeM B yacax

O06bem 00pa3oBaTeIbHOM NMPOrPAMMBI AUCHHUIIHHBI

324

B T.4.

OcHoBHOE coaep:xkaHne 268
BT. 4.

TEOpeTHIEeCKOe 00yUueHue 134
NPaKTUYECKUE 3aHATUSA 110
KOHTPOJIbHbIE pabOThI 24
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COIEPKAHUE 32
(comeprkaHue MPUKJIAJTHOTO MOIYJIs1)

TEOpeTUYecKoe 00ydeHue 4
MPAKTUYECKUE 3aHITHUS 28
IIpoMe:xyTOUHAS aTTEeCTALMSA (IK3AMEH) 24




2.2. TemaTu4eckuii JIAH U cO/ieP:KaHUeE Y4eOHOU TUCUMILIMHBI _ MaTtemMaTuka
HaumenoBanue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NpodeccnoHabHO-0pueHTHPOBaHHOe), | O0bem | Popmupyembie
pa3esioB U TeM JadopaTopHble H IPaKTHYecKHe padoThl, CAMOCTOSITeIbHAS padoTa 00y4yaromuxcs, YacoB | KOMIIeTEHLUH
HHAUBUAYAJbHBIN MPOEKT
1 2 3 Z
Paznea 1. 20 OK 01,
IToBTOpEHUE Kypca ) OK 02,
MaTeMaTHKH OCHOBHOI OK 03,
HIKOJIbI OK 04,
Tema 1.1 Coneprxkanne yaeOHOro MaTepuaa OK 05
Henp n 3anaun ba3oBble 3HaHUS U yMEHHS IO MaTeMaTHKE B IPO(eCCUOHAIbHON U B IOBCETHEBHOM ’
MaTEeMAaTHKH TIPH JESITETHHOCTH. OK 06,
OCBOECHHUH Jlexmus 2 OK 07
CHEIHAILHOCTH
Tema 1.2 CopepxaHnue yueOHOro Marepuaia K 1.1
UYucna ¥ BBIYUCICHUS. JleiicTBUS Hal OJIOKUTEIBHBIMHU M OTPULIATEIbHBIMU YHCIaAMH, OOBIKHOBEHHBIMU U IIK 2.5
Bripaxkenus u JECSITUYHBIMU JIpo0siMu. JleficTBuUS co cTeneHs MU, (GOPMYIIbI COKPAIEHHOTO YMHOKEHHSL. K 11.1
npeoOpa3oBaHus Jexmus 2 K 11.2
TIpakTHYeCKOe 3aHATHE 2 K 11.3
Tewma 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepkaHNe (CoAep:KaHue NMPUKJIATHOTO MOIYJIs1) HK11.5
I'eomerpus Ha Bunel mnockux ¢uryp u ux miomass. [IpakTuko-opueHTHpOBaHHbBIE 33]]a4l B Kypce
IJI0CKOCTH r€OMETPHH Ha TJIOCKOCTH
Jlekuus 2
Tema 1.4 CogepxaHnue yueOHOTO MaTepuaa
[IponieHTHBIE [IpocThie npoleHThI, pa3Hble cocoObl UX BblunciaeHus. CII0KHBIE POLIEHTHI
BBIYHCJICHUS Jlekuus 2
IIpakTHYecKoe 3aHsITHE 2
Tema 1.5 CopepxaHnue yueOHOro Matepuala
VYpaBHeHus u JluneiiHple, KBagpaTHbIE, APOOHO-TMHEHHBIC YPAaBHEHUS M HEPABEHCTBA
HepaBEHCTBA Jlekuus 2
IpakTuyeckoe 3aHsATHE 2
Tema 1.6 Conepxanue yueOHOTO MaTepuana

CucteMbl ypaBHEHHH U

HCPaBCHCTB

CriocoOblI perieHust CUCTeM JTMHEHHBIX ypaBHeHUH. CUCTeMbl HEIMHEHHBIX YpaBHEHUH.
CurcreMbl HEpaBEHCTB




Jlexknus 2
Tema 1.7 CopepxaHue yaeOHOTO MaTepualia
BxoaHoi KOHTPOIIb Brruucnenus u mpeobpa3oBanus. YpaBHEHHUs M HEpAaBEHCTBA. | 'eoMeTpus Ha MIIOCKOCTH
KountposabHasi padora 2
Paznen 2. 22 OK 01,
CTeneHu v KOPHM. OK 02,
Crenennasi pyHkuus OK 03,
Tema 2.1 CopepxaHue yueOHOro Marepuaia OK 04,
Crenennast QyHKIWS, ¢€ | [ToHsTHE KOPHS N-0if CTENEHN U3 AeHCTBUTENEHOTO uncia. Oyrkimu y = VX ux cBoiicTa OK 05,
CBOMCTBA rpaduxu. CBoicTBa KOpHS N-0¥ cTeneHn OK 07
Jlexknus 2
Tema 2.2 Coneprkanne yaeOHOro MaTepuaa TIK 1.2
[IpeoGpa3zoBanue [IpeoOpa3oBaHye HppallMOHAIBHBIX BbIPAXKEHHUH IIK 1.6
BBIPQKEHUH C KOPHIMH | JIeKIUA 2 IIK 2.5
N-0ii cTeneHn IpaKkTHYeCKOoe 3aHATHE 2 K 11.1
Tema 2.3 Coneprkanue yaeOHOTo MaTepuaa K 11.2
CBolicTBa CTEIEHH C [TonsaTue crenenu ¢ TOO0BIM pallMOHATBLHBIM MOKa3aTeraeM. CTerneHnble QyHKIIUN, UX HK 115
paloHaIbHBIM U CBOMCTBa U rpaduKu
NEUCTBUTEILHBIM Jeknus 2
ITOKa3aTCIISAMU IIpakTHYecKoe 3aHsITHE 2
Tema 2.4 Coneprkanue y4eOHOTo MaTepuasa
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTH ypaBHEHUH U HepaBeHCTB. Onpeaenenns. OCHOBHbIE TEOPEMBI
YpaBHEHUI U PaBHOCHJIbHBIX IIEPEX0/IaX B YPAaBHEHUAX U HepaBeHCTBaX. OOIMe METOIbI peIICHUS
HepaBeHCTB. O0mmue ypaBHEHUI: IEPEeX0/1 OT paBEHCTBA (PYHKUUN K PAaBEHCTBY apr'yMEHTOB JIsI MOHOTOHHBIX
METO/IbI peIICHHUS (GyHKIHHI, METO/ pa3oKeHHs] Ha MHOKUTENH, METO] BBEJICHUSI HOBOM IIEPEMEHHOM,
(YHKIIMOHATBHO-TpaQUUeCKuil METOT
Jlekuus 2
Tema 2.5 Copepxanue yueOHOro Marepuala
Pemenune PaBHOCHIIBHOCTB MppaIOHATBHBIX YPAaBHEHUH U HEPABEHCTB. MeTO bl UX PELICHUsI.
UppalMOHATBLHBIX Pemenne nppanroHalbHBIX YpaBHEHUH U HEPABEHCTB
YPaBHEHUH U Jlekuus 4
HEPABCHCTB IIpakTHyeckoe 3aHsATHE 4
Tema 2.6 CopepxaHue yaeOHOTO MaTepualia

CreneHu M KOpHHU.
CrenenHas QyHKIUS

Omnpenenenue creneHHoi GyHKIMH. Vcnonb30BaHue ee CBOMCTB NPU PEIICHUU YpaBHEHHUH 1
HEPABEHCTB




KonTtposabHas pabora 2
Pazgen 3. 18 OK 01,
IMoka3aTenbHast OK 02,
byHkuus OK 03,
Tema 3.1 Cojepxanue yueOHOro MaTepuaa OK 04,
[TokazarenbHas CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENBHBIM NMOKa3aTeneM. OnpezeneHue noka3aTesbHON OK 05,
¢byHKIMS, ee CBOMCTBA ¢byHKIMH, ee CBOWCTBA U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM MTOKA3aTeIbHON (QYHKITUH. OK 07
Pemenne nokasarenpHbIX YpaBHEHUH (QYHKIIMOHAIBHO-TpaQUIECKUM METOJAOM
Jlekuus 2 1K 1.2
IIpakTnyeckoe 3aHsTHE 2 1K 1.6
Tewma 3.2 Coneprxkanne ydeOHOro MaTepuasa MK 11.1
Pemrenne Pemrenne nokazarenpbHbIX ypaBHEHHMI METOJIOM YpaBHUBAHUS [TOKA3aTeNIeH, METOJOM MK 115
[IOKa3aTeJIbHBIX BBEJICHUS HOBOW NEPEMEHHOM, PyHKIIMOHATBHO-TpaduueckuM MeToioM. Pemenue
YpaBHEHUH U MIOKa3aTeJIbHbIX HEPABEHCTB
HEPABEHCTB Jlexkuus 4
IIpakTHyeckoe 3aHATHE 4
Tema 3.3 Coneprkanue y4eOHOTo MaTepuasa
Cucrembl Pemenue cucteM nmoka3areyibHbIX YPaBHEHHI
IIOKA3aTeJIbHBIX Jleknus 2
YPaBHEHUI IIpakTHyeckoe 3aHATHE 2
Tema 3.4 Coneprkanue yaeOHOTo MaTepuasa
Pemenue 3anau. Pemenne nokasarenpHbIX YpaBHEHHM METOJOM ypaBHUBAHUS [TOKa3aTelIe U METOJIOM
[TokazarenpHast BBEJ/ICHUS HOBOM NepeMeHHO. Penienne nokasareabHbIX HEPABEHCTB
byHKIIUA KoutpoJsbHasi pabora 2
Paznen 4. 32 OK 01,
Jlorapudmsbi. OK 02,
Jlorapupmuyeckasn OK 03,
hynruus OK 04,
Tema 4.1 CopepxaHue yueOHOTro MaTepuaa OK 05
Jlorapudm uucna. Jlorapudm uucna. JlecATHUHBIA U HATypaJIbHBIN JOTapu(MBbI, YHCIIO € ’
Jecatnunblii 1 Jlexuust 2 OK 07
HaTypabHbIH IIpakTHYECKOE 3aHATHE 2
sorapu(Msl, YUCIIO € IIK 1.2
Tema 4.2 CopepxaHue yueOHOTO MaTepuaa IIK 1.6

CBoiicTBa J0rapu(pmoBs.

Caoiicta jorapudmon. Onepanus JorapuGMupoBaHHsL.




Oneparust Jleknusa 4 IIK 11.1
norapu(pMUpOBaHUS IIpakTHUeckoe 3aHATHE 4
Tema 4.3 CopepxaHue yaeOHOTo MaTepualia
Jlorapudmuueckas Jlorapudmuueckast QyHKIHS U €€ CBOHCTBA
(dyHKIHS, €e CBOMCTBA Jlexknus 2
IIpakTnyeckoe 3aHsiTHE 2
Tema 4.4 CopepxaHue yueOHOT0o MaTepralia
Pemenne [TonsiTre norapugmuueckoro ypapHeHus. Onepanusi IOTeHIUpoBaHus. Tpu OCHOBHBIX
JOTapu(PMUIECKUX METO/1a PeleHUs JOTapu(PMUUYECKUX ypaBHEHUI: PYHKIIMOHAIBHO-TpapUUeCKuil, METO
YpaBHEHUU U TTOTEHIIMPOBAHUS, METO/I BBEACHHS HOBOM nepeMeHHou. Jlorapudmuyeckue HepaBeHCTBA
HEPABEHCTB Jlekuus 4
IIpakTHyeckoe 3aHATHE 4
Tema 4.5 Conepkanne y9eOHOTo MaTepuasa
Cucremsl ANTOpUTM pellIeHus: CUCTEMbl YpaBHEHHH. PaBHOCHIIBHOCTS JIorapu(MUYecKuX ypaBHEHUN 1
Jorapu(PpMUIECKUX HEPABEHCTB
ypaBHEHUU Jeknus 2
IIpakTHYecKkoe 3aHsATHE 2
Tema 4.6 IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE COepKaHMe (CoAepKaHue MPUKJIATHOTO0 MOIYJIs1)
Jlorapudwmel B npupoge | [lpumenenwue norapudma. JlorapudmMudeckas crimpaiib B mpupojie. Ee MmaremaTnyeckue
U TEXHUKE CBOMCTBaA
IIpakTHYecKoe 3aHsITHE 2
Tema 4.7 Coneprkanue y4eOHOro MaTepuasa
Pewrenue 3anau. Jlorapudmuueckas pyHkius. Penienue npoctedmx JorapupmMUUecKux ypaBHEHHH
Jlorapugmer. Kontposannas padora 2
Jlorapudmuueckas
GbyHKIHSA
Paspeua S. 10 OK 01
KommiekcHblie yncia
Tema 5.1 Coneprxanue yueOHOTO MaTepuaa
KommnekcHele uncna [lonsaTe komIuiekCHOro uucina. COnpspKeHHbIE KOMIUIEKCHBIE YHMCIIA, MOAYJb M apryMEHT
Tema 5.2 KOMIUIEKCHOro  yucia. @dopma  3ammMcu  KOMIUIEKCHOTO — 4uciaa  (FeoMeTpuyeckas,
IIpumenenue TPUTOHOMETpUUECKas, anreOpandeckas). ApumMmeTndyeckue JIeHCTBHS € KOMIUIEKCHBIMU
KOMIIJIEKCHBIX YACET 4HClIaMU
Jlexknus 4
IpakTHYecKoe 3aHsATHE 2




Conepkanue ydaeOHOTO MaTepuaia

Brinmoanenue pacycToB € MNOMOMIBKO KOMIIJICKCHBIX YHCCII. HpI/IMepBI HCIIOJIb30BaHUA
KOMINJICKCHBIX YHCCJI

IIpakTHyeckoe 3aHsITHE 4
Pasgean 6. 42 OK 01,
OcHoBBI OK 02,
TPUTOHOMETPHUH. OK 03,
i?:LZ}I&MeTpuquKHe OK 04,
Tema 6.1 Conepxkanue yaeOHOro MaTepuasa OK 05,
Tpuronomerpuyeckue Pagnannas mepa yrma. I[ToBOpoT TOYkM BOKpYyr Haudana koopawHat. OmpejeneHue CUHYcaA, OK 06,
G yHKITIT KOCHHYCa, TaHT€HCa M KOTAHTeHCa. 3HaKH CHHYyCa, KOCHHYCa, TAaHT€HCAa W KOTaHTEHCa MO OK 07
MIPOU3BOJILHOTO yTJia, 94eTBEPTSIM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJIHOTO U
yucna. Paguannas u TOTO K€ yrja IIK 1.2
rpajlycHasi Mepa yria Jleknus 2 K 11.1
Tema 6.2 Conepxanue yaeOHOT0 MaTepuasa
OcHoBHbIE Tpuronomerpuueckue ToxaectBa. CHHYC, KOCUHYC, TAHT€HC M KOTAHIEHC YIJIOB O U - O
TPUTOHOMETPUYECKHE DopmyIbl TPUBEACHUS
TOXJECTBA. Jlexkuus 2
@opmyitel IpUBEACHNS | [IpakTHYecKoe 3aHsATHE 2
Tema 6.3 Coneprkanue yaeOHOTo MaTepuasa
Cunyc, KOcHHYC, Cymma u pa3HocTh cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC ¥ KOCUHYC IBOHHOTO
TaHT'€HC CYMMBbI U yria. @opMyIibl MOJIOBUHHOTO yria. [IpeobpazoBanusi CyMMbl TPUTOHOMETPUUECKHUX (YHKIIHMMA
Pa3HOCTH JIByX YIJIOB B NIPOU3BEICHUE U IIPOU3BENICHUS B CyMMY. BhIpaskeHrne TpUroHoMeTpudeckux QyHKIui
CuHyC U KOCHHYC Yyepe3 TaHT'eHC MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanus mpocTeimmx
JIBOMHOTO yria. TPUTOHOMETPUUECKUX BBIPAKECHUI
@DopMmyIbl TOJOBUHHOTO | JleKiust 4
yria IIpakTHYecKoe 3aHsATHE 2
Tema 6.4 CopepxaHue yueOHOT0 MaTepualia
OyHkuuy, X cBocTBa. | O0nacTeh ONpelesieHusT M MHOXECTBO 3HaueHu ¢yHkumid. UYETHOCTH, HEUYETHOCTD,
CrniocoOblI 3a1aHus nepuoAnYHoCcTh pyHKuui. CrnocoObl 3aanus QyHKUMH
GyHKIMIH Jlexnus 2

IpakTHYecKoe 3aHsATHE 2
Tema 6.5 CopepxaHue yaeOHOTO MaTepualia
Tpuronomerpuueckue OO6nacTe ompeneneHuss ¥ MHOXKECTBO 3HAYCHHMH TPUTOHOMETpUYecKuX (hyHKImi. YETHOCTD,




(byHKIMHU, UX CBOMCTBA U
rpaduKu

HEYETHOCTH, MEPUOANIHOCTD TPUTOHOMETPHUECKUX (yHKUIMN. CBoiicTBa U rpaduKu (PYHKITHI
y=C0S X, y=sinX,y=1g X, y = ctg X.

Jlexknus 2
IIpakTHyeckoe 3aHsATHE 2
Tema 6.6 CopepxaHue yueOHOT0O MaTepralia
[IpeobpazoBanue CxxaTue u pacTsbkeHre TpaduKOB TPUTOHOMETPHUYCCKUX (DYHKITUH.
rpaduKoB [IpeoOpazoBanue rpaUKOB TPUTOHOMETPUIECKUX (PYHKITHIA
TPUTOHOMETPUICCKHUX IIpakTHyeckoe 3ansiTHE 2
byHKINN
Tema 6.7 IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE co/lep:KaHue (cofep:KaHue MPHKJIATHOT0 MOTYJIsA)
Onucanue Hcnonp3oBaHKue CBOMCTB TPUTOHOMETPHUUECKUX (DYHKIMH B MPO(eCCHOHANBHBIX 3a/1auax
TTPOU3BOJICTBEHHBIX IIpakTnyeckoe 3aHsATHE 2
MIPOIIECCOB C MOMOIIIBIO
rpaduKoB QyHKITHI
Tema 6.8 Conepxanmie yaeOHOTO MaTepuaa
OO6patHbie O6patnbie TpuroHomerpudeckue ¢pyaknuu. Mx coiictBa u rpaduxu
TPUTOHOMETPUUYECKHUE Jleknus ,
byHKIIMN
Tema 6.9 Conepkanne yaeOHOro MaTepuaa
TpuroHomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
ypaBHEHUS U TPUTOHOMETPUUECKUX YPAaBHEHUH OCHOBHBIX THUIIOB: MPOCTEUIINE TPUTOHOMETPUUYECKUE
HEpaBEHCTBA ypaBHEHUsS, CBOJSIIMECS K KBaJpaTHBIM, peIIaeMble pa3IOKEHHEM Ha MHOXKHUTENH,
onHopoaHble. [IpocTeliniie TPUroHOMEeTpUUECKUe HEPABEHCTBA
Jlekuus 4
IIpakTHYecKkoe 3aHATHE 6
Tema 6.10 CopepxaHnue yueOHOro Matepuala
Cucremsl CucTteMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN
TPUTOHOMETPUYECKHUX Jlekuust 2
ypaBHCHHH ITpakTHyecKoe 3aHsTHE 2
Tema 6.11 CopepxaHue yueOHOTro MaTepuaa
Pemenue 3agay. OcHoBel | [IpeoOpa3oBaHne TPUTOHOMETPHUYECKMX — BBIpAXKCHHW. PellleHHe TPUTOHOMETPHYECKHX
TPUTOHOMETPUH. ypaBHEHUH U HEPABEHCTB, B TOM YHCIIE C HCIIOJIb30BAaHUEM CBOMCTB (DYHKIIUH.
Tpuronomerpuueckue KounrpoJsbHas padora 2
GbyHKIHI
Paznen 7. 34 OK 01,




IIpousBoanas
(pynkuumn, ee
NpUMEHEeHHe

Tema 7.1
[ToHATHE TPOU3BOHOM.
@opMyIIbl ¥ IpaBUiIa

Conepkanue ydeOHOro MaTepuaia

Onpenenenre YMCI0BON MOCIIEOBATEILHOCTH U CIIOCOOBI e 3ajaHusl. CBOMCTBA YHCIIOBbIX
nocsenoBarenbHocTel. Onpesenenue npesesia nociae10BaTelbHOCTH. Briunciienue npeaenon

auddepeHIrpoBaHus nocienoBarensHocTed. [Ipenen pyaknum Ha 6eckoHewHoCTH. [Ipeaen GyHKIUN B TOUYKE.
[Ipupamenue aprymenra. [Ipupamenue Gpynxinuu. 3agauu, NpuBOASIINE K TOHITHIO
npon3BoIHOM. OnpeiesieHne MPOu3BOHON. AJITOPUTM OTHICKAHHUS TIPOU3BOTHOM
Jlexkumst

Tema 7.2 Conepxkanne ydeOHOro MaTepuaa

[Ipon3BoHBEIE CyMMBI,
Pa3HOCTH NMPOU3BEACHHUS,
4aCTHOTO

Dopmynsl quddepenunponanus. [Ipasuna nuddepenunpoBanms

Jlekuus

HpaKTI/I‘IeCKOC 3aHATHE

Tema 7.3

[IpounzBoHbIE
TPUTOHOMETPHUYECKHUX
¢dbynakuwii. [IponsBoaHas
CJIO)KHOU (DYHKITUH

Conepkanue yaeOHOro MaTepuaa

Onpenenenue cnoxHou GyHkiuu. [Ipon3BoaHast TPUTOHOMETPUYECKUX (DYHKIUA.
[TpousBoHas CIOKHON (HYHKITUN

Jleknus

IIpakTHYeckoe 3aHATHE

Tema 7.4

Coniepxanyie yaeOHOTO MaTepuaa

[TonsiTue o [Tonsarue HenpepriBHOM (PpyHKIMKM. CBOHCTBA HEMPEPBIBHOM QPyHKITUU. CBSI3b MEKITY
HEMpPEepPhIBHOCTU HEMPEePBIBHOCTHIO U AU(PPEpEeHINPYEMOCThIO GYHKIIMH B TOUKE. AJITOPUTM PELICHUS
¢byukun. Meroa HEPaBEHCTB METOJI0M UHTEPBAJIOB

HHTEPBAJIOB Jleknus

Tema 7.5 CopepxaHnue yueOHOro Matepuala

I'eomerpuueckuii u
(buznuecKkuit CMbICT

I'eomeTrpuueckuii CMBICT MPOU3BOAHON (YHKIIMU — YIIIOBOH K03(h(PUIIMEHT KacaTeIbHOH K
rpaduky GYHKIIUU B TOUKE. YpaBHEHUE KacaTelbHOU K rpaduky pyHKIHH. AJITOPUTM

MIPOU3BOTHOM COCTaBIICHUS YpaBHEHHMsI KacaTeabHOU K rpaduky pyHkimu y=f(x)
Jlekuust
IIpakTHYecKoe 3aHATHE

Tema 7.6 Copepxanue yueOHOT0 MaTepuaa

DU3NYECKUN CMBICIT
MIPOU3BOJHOM B
npodeccuoHaIbHBIX
3a/1auax

duszndeckuii (MEXaHUUECKUIT) CMBICI TPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpemeHH t: v =S’ (1)

IIpakTHYecKoe 3aHATHE

OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
K 1.1
MK 11.1




Tema 7.7 CopepxaHue yaeOHOTO MaTepuaia
MOHOTOHHOCTh Bospacranue u yobiBaHue (yHKINH, COOTBETCTBHE BO3pACTAHUS U yOBIBAaHUS (DYHKIIMH 3HAKY
¢dbyakun. Touku Mpou3BOAHOM. [oHATHE MPOU3BOIHOM BBICILIETO MOPSIAKA, COOTBETCTBUE 3HAKA BTOPOU
JKCTpeMyMa MIPOU3BOIHOM BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMHU Ha OTpe3Ke. 3aauyll Ha MAaKCUMYM H
MUHUMYM. [oHSATHE aCHMIITOTHI, CIIOCOOBI HX ONPEACTCHHUS. AIITOPUTM UCCIIEIOBAHMS
(GYHKIMH ¥ TIOCTPOEHUS €€ Tpaduika ¢ MOMOIIBIO0 MPOU3BOIHON. JIpoOHO-TMHEeHAsT QYHKITUS
Jlexknus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 7.8 Conepxkanne y4eOHOro MaTepuasa
HccnenoBanue pynkunii | MccenenoBanue GyHKIMH HA MOHOTOHHOCTD M ITOCTPOEHHE IPadHKOB.
1 nocTpoenre rpapukoB | MipakTHyecKoe 3aHATHE 2
Tema 7.9 HauGonbmee u | Comepxanue yueOHOTO MaTepraia
HauMeHbIIee 3HaYeHns | HaxosxJeHne HanOOIbIIero ¥ HAaMMEHBIIETo 3HaYeHUH (QYHKITHI, TocTpoeHue rpadukoB
G yHKITIH MHOTOWJIEHOB C MCIOJIb30BaHUEM arrapaTa MaTeMaTHYeCKOTo aHaJH3a
Jlexknus 2
IIpakTHYecKoe 3aHsITHE 2
Tema 7.10 IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/lepkaHue (CoAepKaHue MPUKJIATHOTO0 MOIYJIs1)
Haxoxnenue Haunmensbiee n Hanbopiiee 3HaUCHHE QYHKITMT
ONTHMAJILHOTO IlpakTHYecKoe 3aHsITHE 2
pe3ynbTaTa ¢ MOMOIIBIO
MPOU3BOJHOM B
MPAKTUYECKUX 3a7auax
Tema 7.11 Coneprkanue yaeOHOro MaTepuasa
Pemenue 3anau. ®opmynsl 1 npasuia auddepenuposanus. Mcenegopanue GyHKIUN ¢ TOMOIIbIO
Hpoussoauas GyHKimy, npou3BoiHON. Hanbosbiiee u HauMeHblee 3Ha4eHus: QyHKIHH
CC NPUMCHCHNC KonTpoabHnasi padora 2
Pa3znea 8. 18
IlepBooOpa3nas
(pynkuumu, ee
NpUMeHeHHe
Tewma 8.1 Copepxanue yueOHOTo MaTepuaa
IlepBooOpa3Has 3ajaya O BOCCTAaHOBJICHMM 3aKOHA JBM)KEHHs 10 M3BecTHOM ckopocT. IlonsTue
¢byukuun. [IpaBuna uHTerpupoBanus. O3HAKOMJICHHE C MOHSATHEM HHTErpaja ¥ NepBOOOpazHON A (HyHKUIUHU
HaXO0XJICHUS y=f(x). Pemenue 3amau Ha CBs3b MEpPBOOOPAa3HOH M €€ MPOU3BOJHON, BBIUUCIICHHUE
epBOOOPA3HBIX nepBooOpa3Hoil as nanHoi ¢ynkuuu. Tabnuua Gopmyn Ui HaX0XKJIEHHs epBOOOPa3HBIX.

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
IIK 11.1
IIK 11.3




W3yuenne npaBuiia BHIYUCICHUS TIEPBOOOpA3HON

Jlekumst 1
IIpakTHyeckoe 3aHATHE 2
Tewma 8.2 CopepxaHue yaeOHOTO MaTepralia
[Tnomanm 3ajaun, MPUBOJAIINE K TOHATUIO OMPENEICHHOrO WHTErpajga — O BBIUMUCICHUU ILIOMIAN
KPHUBOJMHEUHOU KpPUBOJMHEWHOW Tpamneuuyd, O MepeMEeuIeHUd TOYKH. [loHATHE Ompenesi€HHOro HHTErpaja.
Tpanenuu. Popmyna I'eomerpudecknii 1 (PpU3UUECKHA CMBICT OIpeneieHHoro uHTerpaia. @opmyna Herorona—
Hrrotona — Jleitoaua JlentGamIa
Jlekumst 1
IIpakTHYeckoe 3aHATHE 2
Tema 8.3 Conepxkanue yaeOHOro MaTepuasa
Heonpenenennsiit u [TonsiTHE HEONpPEEIEHHOTO HHTErpaia
OTpEAECICHHBIN Jlekuust 1
WHTETpajbl IIpakTHYecKoe 3aHATHE 2
Tema 8.4 Conepkanne yaeOHOTo MaTepuasa
[Tonstue 06 ['eoMeTpuueckuii CMbICI ONTPEACICHHOTO UHTErpajia
OTPEIECIIEHHOM Jlexkumst 1
WHTCTPAJIC KaK mionany | [IpakTu4yeckoe 3aHATHE 2
KPUBOJMHEWHON
Tpaneuuu
Tewma 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepkaHue (CopepKaHue MPUKJIATHOTO MOTYJIs1)
OnpeneneHHblii I'eomeTpuueckuii cMbIch onpenaeneHHoro narerpaia. @opmyna HetotoHa - JleiiOHuma.
UHTErpai B )KU3HU Pemenune 3amau Ha NpuUMEHEHHE HWHTErpajia Ijs BBIYUCICHUS (PU3NYECKUX BEIMYUH U
wIoniaaei
IIpakTHYecKkoe 3aHATHE 4
Tewma 8.6 CopepxaHnue yueOHOro Marepuala
Pemenue 3amau. [lepBooOpa3nas QpyHKIMH, ee mpumeHeHue. [IpaBuia Hax0XAeHUS IEPBOOOPAZHBIX.
Ilepsoobpasnas Kontposasnast padora 2
¢byHKIMY, ee
MIPUMEHEHHE
Pazngen 9 16 OK 01,
TIpsiMble M TLIOCKOCTH OK 03,
B POCTPAHCTBE OK 04,
Tema 9.1. Coneprxanue yueOHOTO MaTepuana OK 07

OCHOBHBIE TOHATUA

HpenMeT CTCPCOMCTPHHU. OCHOBHBIC MOHSATHS (TO‘IKa, IpsMasi, IMJIOCKOCTh, HpOCTpaHCTBO).




CTEPEOMETPHUN.
Pacnonoxxenue npsmMsIx

OcHoBHBIE akcHOMBI cTepeoMeTpun. Ilepecekaromuecs, napamleNbHble U CKPEIIMBAIOLIUECS
npsimele. [Ipu3Hak U CBOMCTBO cKpeuuBaromuxcs NpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHbBIE

U IUIOCKOCTEN ¢burypsi.
Jlexknus 2
Tema 9.2. CopepxaHue yueOHOTo MaTepualia
[TapamiensHOCTB [lapannensuple mnpsiMas W 1iockocTh.  Omnpenenenue. Ilpusnak.  CsoiictBa  (c
MPSIMBIX, IPSAMOM U nokazatenbctBoM). [lapamnenshbie 1mnockoctd. Omnpenenenue. Ilpusnak. CaoiictBa (c
IJIOCKOCTH, IJIOCKOCTEN | JOKa3aTeNbcTBOM). TeTpasp u ero sneMeHThl. [lapamienenumnen u ero sneMeHThl. CBOMCTBa
IIPOTUBOIIOJIOKHBIX TPAaHEH U IuaroHaien napamuienenumnena. Iloctpoenne ceuenuii. Pemenne
3az1ad.
Jlexknusn 2
IIpakTHueckoe 3aHsITHE 2
Tema 9.3. CopepxaHue yaeOHOT0 MaTepuaa
[lepnieHTUKYIAPHOCTD [lepnennukynsapusie npsMble. [lapamienbHble npsiMble, MEPHEHAMKYISIPHbIE K IUIOCKOCTH.
MPSAMBIX, IPAMOU U [Ipu3Hak neprneHANKYISIPHOCTH NMpSIMON U 1mockocth. JlokazarenscTBo. [lepnenaukymnsp u
IUIOCKOCTH, IJIOCKOCTEN | HaKIOHHAs. [lepmeHauKyIsIpHble TUIOCKOCTH. [Ipu3HaK MepreHAMKYISPHOCTH TUIOCKOCTEH.
JlokazaTenbCcTBO.
PaccTosinus B mpocTpaHCcTBE
Jlekuus 2
Tema 9.4. Coneprxkanne yaeOHOTro MaTepuasa
Teopema o Tpex Teopema o Tpex mepreHAMKYIspax. JlokazarenbcTBo. Yrosl MEXIy HNpSIMON U IUIOCKOCTBIO.
MePIEeHIUKYIIApax Yroa Mexy IIOCKOCTIMU
Jlekuus 2
IIpakTHYecKoe 3aHsITHE 2
Tema 9.5. IpodeccnoHaIbLHO-OPHEHTHPOBAHHOE co/lep:KaHue (CoepKaHue MPUKJIATHOT0 MOTLYJIs1)
[TapannensHele, AxcuoMsbl crepeoMeTpud. [lepneHaAuKyIsIpHOCTh IPSIMOM U TIIOCKOCTH, MapaiieIbHOCTh ABYX
MePIEeHIUKYIIPHBIE, MPSIMBIX, MEPHIEHAUKYISIPHBIX IUIOCKOCTH, MEPHEHINKYIIPHOCTD IIIOCKOCTEN
CKpEIMBAOIINECs IIpakTnyeckoe 3aHsATHE 2
psIMbIe
Tema 9.6. CopepxaHue yueOHOTO MaTepuaa
Pemenue 3anau. PacnonokeHne mpsAMBIX W IUIOCKOCTEH B IpocTpaHCTBE. llepneHauKkyaspHOCTE U
IIpsiMbIE M TUIOCKOCTH B | mapaJljIelIbHOCTh MPSAMBIX U IuIockocTeil. CKpelmuBaronmecs npsmMble
IIPOCTPAHCTBE KonTpoabHasi padora 2
Pazgean 10. 12 OK 02,

Koopannartsl n




BEKTOPBI OK 03,
Tema 10.1 CopepxaHue yaeOHOT0O MaTepualia OK 04,
JlekapToBBI KOOpAMHATEL | JlekapTOBBI KOOPAMHATHI B TpoCcTpaHCcTBe. [IpocTeliiue 3anaun B kKoopauHatax. Paccrosnue OK 07
B IIPOCTPAHCTBE. MEXAY IBYMSI TOUKAMU, KOOPJIMHATHI CEPEMHBI OTPE3KA K 1.1
Paccrosnue mexty Jlexkmnus 2 K 1.6
ABYMsI TOUKaMH. IIpakTHYeckoe 3aHATHE 2 ’
Koopaunats! cepenunsl
oTpe3Ka
Tema 10.2 Conepxkanne yaeOHOro MaTepuaa
Bekrops B Bexropsl B npoctpancTBe. Cl0o’KeHUE U BBIYMTAHNUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha
MIPOCTPAHCTBE. yrcio. Komnnanapueie Bektopbl. CkansipHOe Ipou3BeieHIe BEKTOpOoB. Pasoxkenne Bekropa
VYron Mex 1y BEKTOpaMH. | IO TpeM HEeKOMIUTAHAPHBIM BeKTopaM. KoopiMHATH BEKTOpa, CKAISIPHOE TIPOH3BEICHUE
CkansipHoe BEKTOPOB B KOOPJIMHATAX, YIOJl MEXK/Ly BEKTOPaMH, YroJl MEeXAY NMPSAMOI U MJIO0CKOCTHIO, YTOJ
[IPOM3BEIEHNE BEKTOPOB | MEXY INIOCKOCTSIMU. YpaBHEHUE IIOCKOCTH.

Jlexknus 2

IIpakTnyeckoe 3aHsTHE 2
Tema 10.3 IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COepKaHNe (CoAepKaHue MPUKJIATHOTO0 MOIYJIsI)
[IpakTuxo- KoopannaTtHas miockocTs. Beruuciaenue paccTosHAN U IJI0IAAEH Ha TUIOCKOCTH.
OpUEHTUPOBAHHbBIE KonunuecTBeHHbIE pacueTsl
3a/lauM Ha IIpakTnyeckoe 3ansATHE 2
KOOpPJIMHATHOU
TJI0CKOCTH
Tema 10.4 Coneprkanne yaeOHOro MaTepuasa
Pemenue 3anau. JlexkapTOBBI KOOPAUHATHI B TpocTpaHcTBe. BekTopsl B mpocTpancTBe. CloXKeHHe U BEIUUTAHUE
KoopauHaTsl ¥ BEKTOPBI | BEKTOPOB. Y MHOKEHHE BeKTopa Ha yucio. Kommanapusie BekTopsl. CransipHoe

MpOU3BEICHNE BEKTOPOB. PaznoskeHne BeKTopa Mo TpeM HEeKOMIUIaHAPHBIM BEKTOPaM.

[Ipocreiimue 3anaun B koopauHaTax. KoopAuHaThl BEKTOpa, pACCTOSHUE MEX]TY TOUKaAMHU,

KOOPJUHATBI CEPEHBI OTPE3Ka, CKAISIPHOE IPOU3BEICHIE BEKTOPOB B KOOPAUHATAX, YrOJ

MEXY BEKTOPAMHU, YTOJl MEXK]Y MPSIMOM U TIIOCKOCTBIO, YTOJI MEXKAY TJIOCKOCTSIMU

KonTtposabHas pabora 2
Paszgen 11. 46 OK 01,
MHOrorpaHHuKH 1 OK 02,
Tej1a BpalleHus OK 03,
Tema 11.1 Conepxanue yueOHOT0 MaTepuaa OK 04,
Bepiunsl, pedpa, rpann | [Tonstie MHOrorpaHauka. Ero aneMeHTsI: BeplinHbl, pedpa, rpanu. {naronans. CeueHue. OK 05,




MHOTI'OTpaHHUKA BolInykiiple ¥ HEBBITYKIIBIE MHOTOI'PAHHUKHU
Jleknus
Tema 11.2 CopepxaHue yaeOHOTo MaTepualia
IIpusma, ee [Tonstue npusmel. Ee ocHoBanus u OokoBble TpaHu. BricoTa mpusmel. [Ipsimas u HakioHHas
COCTaBJIAIOIIKE, npusma. [IpaBuiibHas npusma. Ee ceuenue

ceyenue. [Ipamas u
IMpaBHJIbHAasA IPU3MbI

Jlekuus

HpaKTI/I‘leCKOC 3aHATHE

Tema 11.3
[Tapannenenunen, kyo.

Conepsxkanne yaeOHOro MaTepuasa

[Tapannenenurnen, CBOMCTBA MPSIMOYTOJILHOTO Mapayuienenunesaa, kyo. Ceuenue kyoa,

Ceuenue ky0a, napajuiesienunesa
napajuiesienuIena Jlekuus
IIpakTHYecKoe 3aHATHE
Tema 11.4 Conepkanne y9eOHOTo MaTepuasa
[Tupamupa, ee [Tupamua u ee sanemenTsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa. Y ceueHHas
COCTaBJISOLIHE, nupaMusa
ceuenue. [IpaBunpHas Jeknus

nupamuaa. Y ceueHHast
npamMua

IIpakTHYeckoe 3aHATHE

Tema 11.5
BokoBas u nomHas
MMOBEPXHOCTD MPU3MBI,

Coneprkanme yaeOHOTO MaTepraa

[Tnomaae 60KOBOM M MOJHOW MOBEPXHOCTH MPU3MBI, TUPAMUIBI

Jleknus

IMHPAMUIBI IIpakTHYeckoe 3aHsATHE

Tema 11.6 Coneprkanne yaeOHOro MaTepuasa

Cummerpus B KyoOe, CumMeTpusi OTHOCUTEIBFHO TOYKH, IPSIMOM, TuIocKOoCcTH. CHMMETpHs B KyOe,
napasuiesienure/e, napajuiesienuneie, Ipu3Me, MupaMuie

IpUu3Me, IupaMuac

Jlekuus

IlpakTH4eckoe 3aHsATHE

Tema 11.7 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIeP:KaHUe (CoiepKaHue MPUKJIIATHOTO MOLYJIs)
IIpumepsl cummeTpuii B | CUMMETpHS B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

npogeccun IIpaxkTHueckoe 3aHsATHE

Tema 11.8 Coneprxanue yueOHOTO MaTepuaa

[IpaBunpHbIE [TonsTHE NMpaBUIBLHOrO MHOrOrpaHHuKa. CBOMCTBa IPaBUIIbHBIX MHOTOI'PAaHHUKOB

MHOTOTPAHHUKH, UX
CBOMCTBA

Jleknus

Tema 11.9

CopepxaHue yueOHOT0O MaTepuaa

OK 06,
OK 07




Hwmsap, ero

Hunuuap u ero sneMentsl. CeueHune MWIMHPA (MapauieibHOe OCHOBaHUIO U ocH). Pa3BepTka

COCTaBJISAIOLIHE. LWIMHIpa
Ceuenue uunuHIpa Jleknus

Tema 11.10 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (Coiep:KaHNe MPUKJIAHOTI0 MOXYJIsT)
Komnyec, ero Konyc u ero anementsl. CeueHue koHyca (apauiebHOE OCHOBAHUIO U IIPOXOSIILEE Yepes
COCTAaBJIAIOLIHE. BEpIINMHY), KOHNYecKue ceueHus. PazpepTka koHyca

Ceuenue KoHyca Jleknus

Tema 11.11 Conepxkanue yaeOHOro MaTepuasa

YcedeHHbl KOHYC.
Ceuenune yCe4eHHOTO

Yceuennslil koHyc. Ero obpa3zyromas u Beicota. CeueHrne yCe4eHHOro KOHyca

Jlexkuus

KOHYyCa IIpakTHYecKoe 3aHATHE
Tema 11.12 Conepxkanne yaeOHOTro MaTepuaa
[ap u cdepa, ux [ap u cdhepa. Bzanmuoe pacnionoxenue chepsl u miockocTu. Cedenne mapa, chepsl
CEUCHUSA Jlekumst
IIpakTHyeckoe 3aHATHE
Tema 11.13 Conepkanne yaeOHOro MaTepuaa

ITousarue 00 o0BeMe
Tena. OTHoOILIEHNE
00BEMOB ITOJOOHBIX TEN

[Tonsatue 06 o6peme Tema. O0beM Kyda U MPSAMOYToIbHOTO Mapasuienenunena. O0bem
pHU3MbI U ImHApa. OTHONIEHHE 00hEMOB MOT0OOHBIX TEIL.

Jleknus

IIpakTHyeckoe 3aHATHE

Tema 11.14
OO6beMblI U MI0LIAIH
MOBEPXHOCTEH TEN

CopepxaHnue yueOHOro Marepuaiia

O6bembl mupaMu bl U KoHyca. O0bem mmapa. [1nomaam noBepxHocTei Te

Jleknus

Tema 11.15 ConeprkaHue y4eOHOTo MaTepHalia

Kombunaru KomOuHaIM reoMeTpruuecKux Tel

MHOTOTPDAaHHUKOB M T | IIpakTH4YecKoe 3aHsATHE

BpalleHus

Tema 11.16 IIpogeccuonaibHO-OPHEHTHPOBAHHOE Cco/lep:kaHue (Coiep:KaHNe MPUKJIATHOTO MOTYJIsI)
I'eomerpuueckue Hcnonb3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U T€JI BPALEHHUS B IPAKTUKO-

KOMOHWHAIINH Ha OPUEHTUPOBAHHBIX 3a7auax

MIPaKTHKE IIpakTnyeckoe 3aHsiTHE

Tema 11.17 CopepxaHue yueOHOTro MaTepuaa

Pemenue 3amau.
MHOrorpaHHuKu u Tena
BpAILICHUS

OObeMEBI U IIomaan MMOBECPXHOCTU MHOTOTPAHHUKOB U TCJI BpAallICHUA

KonTpoabHnas pabora




Pazgen 12. 22
DJIeMeHTBbI
KOMOUHATOPHKH,
CTATUCTHKHU M TEOPHUH
BEPOATHOCTEM
Tema 12.1 CopepxaHue yueOHOT0O MaTepralia
OcHOBHbIE IOHATHSA [lepecTaHOBKH, pa3MeEIlIEHUs, COYETAHMSL.
KOMOMHATOPUKH Jleknus 2
Tema 12.2 Conepxkanne yueOHOro MaTepuaa
CoOpITHE, BEpoATHOCTE | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TE€OpEeMBbI O BEPOSITHOCTH CYMMBI COOBITHIA.
coObITus. CroskeHue u VYcioBHas BEPOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMbIE COOBITHSL. TE€opeMbl 0 BEPOSTHOCTU
YMHOKEHUE MIPOU3BEICHUS COOBITHIA.
BEPOSITHOCTEN Jleknus 4
Tema 12.3 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJICP:KaHUe (COiepPKAHHE TPUKJIATHOTIO MOLYJIs1)
BeposTHOCTE B OTHOocUTeNbHAs YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUMBOCTU. CTaTUCTHUECKOE
npodeccunoHalIbHBIX onpezeneHue BeposaTHocTU. O1ieHKa BEPOSATHOCTH COOBITHS
3aj1auax IIpakTHyeckoe 3aHsTHE 4
Tema 12.4 Conepkanne yaeOHOro MaTepuaa
JluckperHas cnydaiiHas | Bunbl ciydaitHeix BenmuuH. OnpesenieHue TUCKPETHON CITydaiiHON BETMYMHBL. 3aKOH
BEJINYMHA, 3aKOH €€ pacnpeneneHns TMCKPETHON Cly4ailHOM Bean4MHbl. Ee 4nCciIoBbIE XapaKTEPUCTUKH
pacnpezeneHus Jlekuus 4
Tema 12.5 Coneprkanne yaeOHOro MaTepuasa
3anaun mareMaTuueckou | Bapuarnmonnsiii psin. [Tonuron yactot u rucrorpamma. CTaTHCTUYECKHAE XapaKTEPUCTUKU
CTaTUCTUKH psia HaOJII0IaeMbIX JaHHBIX

Jlekuus 2
Tema 12.6 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJleP:KaHUe (CoiepKaAHHe MPUKJIATHOTO MOTYJIs1)
Cocrasiienue Tabmun u | [lepBuunas 00pabOTKa CTATUCTHYECKHUX MaHHBIX. I'paduueckoe uxX MpeacTaBieHue.
Jauarpamm Ha npaktuke | HaxoxzaeHue cpeHuX XapaKTepUCTHK, HAOII0AaeMbIX TaHHBIX

IpakTHYecKoe 3aHsATHE 4
Tema 12.7 Copepxanue yueOHOTro MaTepuala
Pemenue 3anau. OnemeHThl KoMOUHaTOpUKU. CoOBITHE, BEPOSATHOCTD COOBITUS. ClIOKEHHE U YMHOXKEHHE
OneMeHThI BEPOSTHOCTEMN
KOMOWHATOPHKH, KounrpoJsbHas paGora 2

CTaTUCTUKU U TEOPUHU
BEPOSITHOCTEN

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

OK 07
K 1.2
IK 11.2
K 11.3
IIK'11.5




Paznen 13.

MHuo:xecTBA.
DJIeMeHThI TeoOpuu
rpagos
Tema 13.1 CopepxaHue yueOHOTO MaTepralia
MHoxecTBa [Tonsatue muoxectsa. [logmHoxkecTBO. Oniepaiiuu ¢ MHOKECTBAMU
Jlekumst
Tema 13.2 IIpodeccuonaibHO-OPHEHTHPOBAHHOE co/lep:KaHue (CoepKaHue NPUKJIATHOT0 MOTYJIs1)
Onepanuu ¢ Omnepanuu ¢ MHOXKeCTBaMU. PerieHne npukiIaiHbIX 3a1a4
MHOECTBaMHU IIpakTHYeckoe 3aHATHE
Tema 13.3 CopepxaHue yueOHOT0O MaTeprala
I'pader [Tonsitue rpada. Csi3HbIM rpad, nepeBo, MUKI rpad Ha MIOCKOCTH
IIpakTHYeckoe 3aHsATHE
Tema 13.4 Conepkanne yaeOHOro MaTepuaa
Pemenue 3aga4. | Onepauun ¢ MHOXkecTBamMu. OmnucaHue pEaTbHBIX CHUTYallMd C MOMOIIBI0 MHOYECTB.

MnuoxectBa, I['padsr u

X IPUMCHCHHUC

[TpumeHneHne rpadoB K pelIeHHIO 3a/1a4

KonTposbHasi padora

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 07
K 1.1
MK 11.1
K 11.2
K 11.3

Bcero:

300




3. YCJIOBUS PEAJIU3AIIMU ITIPOT'PAMMBI YUEBHOH

JANCHUIIJIMHBI
3.1. TpeGoBaHuss K MHHMMAJBHOMY  MaTepPHAIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzauus mporpaMmbl JUCHMIUIMHBI TpeOyeT Haauuus ydyeOHOro KaOuHeTa
MaTEeMaTUKH.

O6opynoBaHue yuyeOHOTO KaOUHETa:
- TOCAI0YHBIE MECTa 0 KOJIMYECTBY 00YJarOIIUXCS;

- pa60qee MCECTO IIPECTIOaAaABATCIIA,

- KOMIIJICKT y‘le6HO-HaFH$II[HBIX HOCO6Hﬁ;

- KOMIUICKT 3JICKTPOHHBIX BUICOMATCPUATIOB,

- 3alaHU: 1JII KOHTPOJIBHBIX pa60T;

- IPO(ECCUOHATIBHO OPUEHTUPOBAHHBIE 3aJaHUS;

- MaTCpuaJibl 9K3aMCHA.

Texuuueckue cpeacTa oOydeHUs:

- HepCOHaﬂbHLIﬁ KOMITBIOTCP C JIMIICH3MOHHBIM ITPOTrpaMMHBIM O6€CH€‘I€HI/I€M;

- IIPOCKTOP C SKPAHOM.

3.2. UndopmanuoHHoe odecnieueHne 00yueHmsi

Ilepeyenbr pexkoMeHayeMbIX Y4eOHbIX wu3aaHuil, HWHTepHeT-pecypcos,
AOMOJHUTEJIbHOM JTUTEPATYPbI

OCHOBHBIE HCTOYHUKHU:

1.

Anrebpa n Hayayia MmaTeMatuueckoro ananuza. 10 - 11 kmaccel. ba3oBsiil u
yrayosieHHbId ypoBHH: yueOHuk / 11I. A. Anumos, FO. M. Komnsrun, M. B.
Tkauesa [m np.]. - [IpocBemenne, 2022. — 463

I'eomeTpus 10 - 11 knaccel. ba3oBbli U yriayOaeHHBIA YPOBHU: YUeOHUK /
A. B. Iloropenos. - IIpocsemenue, 2022. - 174

NuauBuayanbHble KOHTPOJIbHBIE PabOTHI MO Kypcy «AuredOpa u Havana
aHanuza» st cryneHtoB ¢akynpreta CIIO: mocoOue mo mMareMaTuke Jis
CTYJIEHTOB TIEpPBOrO0 Kypca (QakynbTeTa CpeaHero mpodecCuoHaIbHOTO
obpazoBanus / benropoackuiill AY/ M.A. Cemeprauna, H.C. [TabonkoBa —
benropoackuiil’ AY, 2022

PaGouas terpaap mo Kypcy «Anredpa M Havajia aHAIHM3a» IS CTYJEHTOB
dakynpreta CIIO/benroponckuitl’ AY/ H.C. TTabonkoBa, M.A. CemepHuna
— benropox: benropoackuiil’ AY, 2022

MaremaTnka B TaOIMIIAX M CXeMaX: MOCOOUe ISl MOATOTOBKHU K DK3aMEHY
JUTSI CTYZICHTOB TIEPBOTO Kypca CpeHETO MPOPECCHOHATEHOTO 00pa3oBaHms/
benroponckuit I'AY/ I'.B. bpaxuuk, H.C. [TabonkoBa, M.A. CemepHuHa,
T.H. Mununa — benropon: benropoackuiil’ AY, 2020

,HOHOJIHI/IT CJIbHBIC NCTOYHHUKU:
1. http://lib.belgau.edu.ru— 95 benropoackoro 'AY

2. http://znanium.com — 9BC «3HaHnyM»

3. http://e.lanbook.com — DBC «JIaup»

4. http://ebs.rgazu.ru — 3bC «AgriLib»



http://lib.belgau.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOH

JTUCHUATNIUHBI

Kontpoib u omeHka pe3ynbTaTOB OCBOEHMS 001Ie00pa30BaTENbHOM
JUCIUIUIMHBI PACKPBIBAIOTCA Yepe3 AUCLMIUIMHAPHBIE PE3YJIbTAThl, HAIIPABICHHbBIE
Ha (opmupoBaHue oOUIMX U MPO(dEeCCHOHANbHBIX KOMIIETEHUUU IO pasjeiam u
TEMaM COZepkKaHMsl y4ueOHOro Marepuaia.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMIIETEHI[US MeponpusiTUs

OK 01. Beibupars crioco6sl | P 1, Tema 1.1, 1.2, 1.3 IT-o/c?, 1.4, | Tectuposanue

pelieHus 3a1a4y 15,16 VYcTHBI onipoc

npodecCuoHaIbHOU P2, Tems1 2.1,2.2, 2.3, 2.4, 2.5, NunuBunyanbHas

EATELHOCTH 2.6 caMmocTosiTenbHas paboTa

MPUMCHUTECIBHO K
Pa3IMIHBIM KOHTCKCTaM

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 5, Temsr 5.1, 5.2

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
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 II-
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

KonTpomabHas pabora
Brimonnenne
SK3aMEHAIMOHHEIX 3aJaHuN

OK 02. Ucmosp30BaTh
COBpPEMEHHBIC CPEJICTBA
IMOMCKa, aHAJIM3a U
HWHTEpIpEeTAIIuN
nHpopManuu, u
nH(pOpMaITMOHHBIC
TEXHOJIOTHH JIJIs
BBINOJIHCHHS 32124
npodeccruoHaIbHON
JEATEIIbHOCTH

P1,Temal.l, 1.2, 1.3 IT-o0/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, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
I1-o/c, 8.6

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

TectupoBanue

VYcrHbli onpoc
NunuBunyansHas
caMocTosITeNbHas paboTa
KontponbHas padota
Breinonnenue
SK3aMEHAIlMOHHBIX 3aJaHUI

 Mpogeccuonanvroe-opuenmuposantoe cooepaicanue




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-o0/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

OK 03. [1TnanupoBats u
peann30BhIBATh COOCTBEHHOE
npodeccnoHaIbHOE H
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATEITHCKYIO
JeATENbHOCTD B
npodeccroHalbHOM cdepe,
WCTIOJIH30BATh 3HAHUS 110
(uHAHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

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

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

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temsr 4.1,4.2,4.3,4.4, 4.5,
4.6 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,Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5II-
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 IT-o/c, 11.8, 11.9,
11.10 IT-o0/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 IT-o/c,
13.3,13.4

TectupoBanue

VYerHbIi onpoc
NunuBunyanbHas
camocTosiTeNbHas padboTa
KonTpomnsnas padora
Beinosnnenue
DK3aMEHALlMOHHBIX 3a/IaHUN

OK 04. 5ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaH/1e

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

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

P 3, Temsr 3.1, 3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
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-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temrr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

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

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

TectupoBanue

VYcrHblit onpoc
NunuBunyansHas
caMocTosITeNbHas paboTa
KoHntposbpHas paboTa
Breinmonnenue
SK3aMEHAIlMOHHBIX 3aJaHuH




11.10 IT-o0/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, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

OK 05. OcymecTBasiTh
YCTHYIO U TUCHBMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccniickoit denepanuu ¢
Y4€TOM 0COOCHHOCTEH
COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

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

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

P 3, Temnr 3.1, 3.2, 3.3, 3.4

P4, Temrsr 4.1,4.2,4.3,4.4,4.5,
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-o0/c, 6.8, 6.9, 6.10, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
II-o/c, 8.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0/¢,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-o/c,
13.3,13.4

TecTtupoBanue

VYerHbI onpoc
NunuBunyanbHas
camocTosiTeNnbHas padoTa
KonTpoabHas padora
Brinmosnenue
DK3aMEHAILlMOHHBIX 3a/IaHUN

OK 06. IIposBasTh
rpaXKJaHCKO-
MAaTPUOTUYECKYIO MTO3ULIUIO,
J€MOHCTPUPOBATh
OCO3HAHHOE MOBEJCHHUE Ha
OCHOBE TPaIUIIUOHHBIX
00LIe4eTI0BEUeCKUX
LIEHHOCTEH, B TOM YHCJIE C
y4eTOM rapMOHHU3AINN
MEXHAIMOHATIbHBIX U
MEXPETUTHO3HBIX
OTHOIICHU, TIPUMEHSTH
CTaHaPThI
AHTUKOPPYIMIIHOHHOTO
MOBEJICHUS

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,1.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/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/¢,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0/¢c,11.17

TectupoBanue

VYcTHbli onpoc
NuauBuayanbHas
camocTosiTeNbHas paboTa
KonTponbnas pabora
Brinosnnenue
HK3aMEHALMOHHBIX 3aJaHUN

OK 07. CogelicTBoBaTh
COXpPaHEHMIO OKPY’KaroIIen
cpenbl, pecypcocOepeReHuIo,
IPUMEHSATH 3HaHUSA 00
M3MEHEHUH KIMMaTa,
MPUHLUIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3()(HEKTUBHO
JENUCTBOBATH B
Ype3BbIYANHBIX CUTYaIUAX

P1,Tema 1.1, 1.2, 1.3 IT-0o/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, 3.4

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

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,

TectupoBanue

YcTHBIN onpoc
NunuBunyansHas
camocTosTeNbHas paboTa
KonTponbnas pabora
Brimonnenue
AK3aMEHAIlMOHHBIX 3aJaHuI




7.6,7.7,7.8,7.9,7.10I1-o0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

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

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/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 11-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-o/c,
13.3,13.4

IIK 1.1 ®opmupoBathb
QJIITOPUTMBI pa3padboTKu
MIPOrpaMMHBIX MOy B
COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHHEM.

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

P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10 IT-o/c, 7.11
P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYerHbIM onpoc
NunuBunyanbHas
camocTosiTeNnbHas paboTa
KonTponbhas pabora
Brinmosnnenue
SK3aMEHAIlMOHHEIX 3aJaHuN

IIK 1.2 Pa3pabatsiBath
MIPOrPaMMHBIC MOYJIH B
COOTBETCTBHH C
TEXHUYCCKUM 3aJJaHHCM.

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

P 3, Temsr 3.1, 3.2, 3.3, 3.4

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-o/c, 6.8, 6.9, 6.10, 6.11
P12, Temsr 12.1,12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 I1-o/c, 12.7

TectupoBanue

VYcTHbI onpoc
NunuBunyanbHas
caMmocTosiTenbHas paboTa
KontponbHas padota
Beinonnenue
HK3aMEHALMOHHBIX 3a/1aHUui

IIK 1.6 Pa3pabatsiBath
MOJTyJIH IIPOTPAMMHOTO
oOecrieueHus 11st

MOOWJIBHBIX TIATHOPM.

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

P 3, Temsr 3.1, 3.2,3.3,3.4

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

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

TectupoBanue

VYcrHblit onpoc
NunuBunyansHas
caMocCTosITebHas paboTa
KontponbHas padota
Breinmonnenue
SK3aMEHAIlMOHHBIX 3aJaHuH

MK 2.5 TIpou3BoauTh
HMHCIIEKTHPOBAHHE
KOMITOHEHT ITPOrPaMMHOTO
oOecrieyeHns Ha IPeIMET
COOTBETCTBUS CTaHIapTaM

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

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

P 13, Temsr 13.1, 13.2 IT-o/c,

TectupoBanue

YcTHBIN onpoc
NunuBunyansHas
caMmocToATeNbHas paboTa
KonTtponsHas pabota

KOJIMPOBAHUSL. 13.3,13.4 Brmmonnenue
AK3aMEHAIlMOHHBIX 3aJaHUI

K 11.1 OcymiecTBiAThH P 1, Temal.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

cOop, 00paboTKy U aHaIU3 1.5,/1.6 VYcTHBIM onipoc

uHbopMaUu JJIs P2, Tems 2.1,2.2,2.3,2.4,2.5, NunuBunyansHas

MPOEKTHPOBaHM 0a3 TaHHBIX

2.6

CaMOCTOATCIIbHAA pa60Ta




P 3, Temnr 3.1, 3.2, 3.3, 3.4

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

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

KonTtponsHas pabota
Brinosanenue
SK3aMEHAIlMOHHBIX 3aJaHuu

IIK 11.2 [IpoektupoBathb
0a3y TaHHBIX HA OCHOBE
aHaIM3a MpeaMETHOU
obnacTH.

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

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

P12, Temsr 12.1, 12.2, 12.3 11-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYerHbIM onpoc
NunuBunyanbHas
camocTosiTeNbHas paboTa
KonTpombnas padbora
Brinmosnenue
SK3aMEHAIMOHHEIX 3aJaHuN

IIK 11.3 Pa3zpabarbeiBaTh
00BEKTHI 0a3bl JAHHBIX B
COOTBETCTBHUH C
pe3yJibTaTaMu aHaJIn3a
MpeAMETHOM 00macTu

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

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,

TectupoBanue

VYerHbIl onpoc
NunuBuayanbHas
camocTosiTeNbHas paboTa
KontponbHas padota

13.3,13.4 BrimosiHeHnE
9K3aMEHAIlMOHHEIX 3aJaHnui
K 11.5 Aagmunuctpuposats | P 1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4, | TectupoBanue
0a3bl JaHHBIX 1.5,1.6 YcTHbI onpoc
P2 Temsr 2.1,2.2,2.3,2.4,2.5, NunuBunyanbHas

2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P 12, Temsr 12.1, 12.2, 12.3 11-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

caMocTosiTenbHas pabora
KontponbHas padora
Brimonnenue
9K3aMEHAIlMOHHBIX 3aJaHui
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