[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Aneitink CPPRIICTEPCTBO CEJIbCKOI'O XO035MCTBA POCCUNCKOM ®EIEPALIMNA

[lomxHocTb: PexTop

fara noanucarna GEIPEPATIBHOE TOCY JAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE

YHWUKanbHbI MPOrpaMMHbIA KIKOY:

5258223550ea9beb23726a MUY PEAK TUEREHE BBICHPEE s O®BPA3OBAHUS «BEJITOPOJICKUI

I'OCYJIAPCTBEHHBIN ATPAPHBI VHUBEPCUTET UMEHHU B.S1.TOPUHA»

dakynbTeT cpeaHero npodeccuoHanbHOro 00pa3oBaHus

bpaxuuxk [".B.
2024 rox

PABOYAS ITPOI'PAMMA
YYEBHOM JUCHHUIIJIINHDBI
«MATEMATHUKA»

I10 CIICOUAJIbHOCTH CPCAHCTO HpO(beCCI/IOHaJ'II)HOFO 06p330BaHI/I$I

09.02.07 UndopmainimoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHUE

. Maiickuii, 2024 ron



Pabouas mporpamma ydeOHON aucuuruiMHbl «MaTemaTHKa» pa3paboTaHa B
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1. ACIIOPT TPOT'PAMMBI YUEBHOM JIUCIATLINHBI

MaTteMaTHKA

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

[Iporpamma  y4eOHOM  JUCHMIUIMHBI  SIBJISIETCS  4YacCThlO  IPOTrpPamMMBbI
MOJATOTOBKM CIIEUMAIUCTOB cpenHero 3BeHa B coorBerctBuu ¢ OI'OC CIIO mo
cnenuranbHocT 09.02.07 HMHpopMaimoHHbIE CHUCTEMbl U IPOTrpaMMHpPOBAHUE —
POTPaMMHUCT.

1.2. MecTo AMCHMIUIMHBI B CTPYKTYype IpOTrpaMMbl MOJATOTOBKU CIIELUAIMCTOB
CPEIHETO 3BEHA

OoOweoOpa3oBaTenpHas AUCHMIIIMHA «MaTeMaThKay SBISIETCS 00s3aTENIbHOM
4acThI0 00111€00pa30BaTENbHOIO LIUKIA OCHOBHOM 00pa30BaTEIbHON MIPOrpaMMBbl B
cootBercTBUM ¢ PI'OC 1o cneunansHoctu 09.02.07 MHDOpMaIIMOHHBIE CUCTEMBI
Y IPOrPAMMHUPOBAHUE - TPOTPAMMMUCT.

1.3. Heaun u 3agaumM JUCHMILUIMHBI — TPeOOBaHMsI K pPe3yJbTATAM OCBOEHHUSA
AUCHUIIJINHDI:
1.3.1. leau 1 3a7a4u TUCHUIIJIMHBI

Heau: Copaepxanue mporpaMMbl 00IIE00pa30BaTEIbHON JUCIUILIMHBI

«MareMaTuka» HampaBJIC€HO Ha JIOCTHKEHHE pEe3yJbTaTOB €€ W3Yy4YEHHS B
cootBercTBUM ¢ TpeboBanusiMu DPI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasiieHHocTH ®I'OC CIIO.

3amaumn:
- (opMupoBaTh MPENCTABICHUS O COLMAIBHBIX, KYJIbTYpPHBIX U

HUCTOPUYECKHX (DaKTOpaxX CTAHOBIICHUS MaTEMAaTHKH;

- (opMupoBaTh  OCHOBBI  JIOTUYECKOTO,  aJTOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIILICHHUS;

- ¢dopMHpOBaTh YMEHHUE MPUMEHSTH TMOJYYCHHBIC 3HAHUS MPU PEUICHUU
pa3IUYHBIX 33]1a4, B TOM YHCIIe TPOPECCHOHANIBHBIX;

- (opmupoBaTh  mpeAcTaBIEHWE O  MaTeMAaTHKE  KaK  YacTH
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3BIKE HAYKH, ITO3BOJISIOIICM
OTMCHIBATh M M3y4aTh PeaJbHbIC TIPOIIECCHI U SBIICHUS B TTOBCEAHEBHOM )XKM3HU U B
poeCCUOHATIBHON JIEATEIIbHOCTH.



1.3.2. Ilnanupyembie pe3yJbTaTbl 0CBOEHHUS 0011€00pPa30BaTeIbHOI IMCHUILIMHBI B cooTBeTcTBUM ¢ PT'OC CIIO
1 Ha ocHoBe PI'OC COO

Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN i

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS TMCIHUIIIHHBI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIIOCOOBI pelIeHHs 3a/1a4
podeCCHOHAIBHON
JCSATEIIbHOCTH
MIPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

JIP 24 rOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYIOI00HE;

JIP 25 roTOBHOCTb K aKTUBHOM AESITEIbHOCTU
TEXHOJIOTUYECKON ¥ COLMAIbHON HAIPaBICHHOCTH,
CIOCOOHOCTh MHUIIUHPOBATH, INITAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATD TaKyIO 1€ATEIbHOCTD;

JIP 26 unHTEpec K pa3iinyHbIM cdepam npodeccruoHanbHON
JESATEIIBHOCTH.

MP 01 camocTosITeTbHO (POPMYIUPOBATH U
aKTyalIu3upoBaTh NpobIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MP 02 ycraHaB/IMBaTh CyIIECTBEHHBIN TPU3HAK WIH
OCHOBAHUS JJIsl CPABHEHUSI, KJIACCU(PUKALIUU U
0000IIECHMS;

MP 03 onpenensTs Heu 1eITeTbHOCTH, 3a71aBaTh
IapaMeTpsl U KPUTEPUU UX JOCTHKECHHUS;

MP 04 BbISBIATH 3aKOHOMEPHOCTH M POTUBOPEUNS B
paccMaTpuBaeMBbIX SIBICHUSX;

MP 06 BHOCUTH KOPPEKTHBBI B JESTEIbHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJITATOB LIEJISIM, OLIEHUBATH PUCKU
MMOCJIEICTBUU NCATCIBHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBILIUIEHUE TP PELLICHNN
KU3HEHHBIX TIPOOJIEM.

MP 09 BianeTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIHCKON 1
MIPOEKTHOM ESITeIbHOCTH, HABBIKAMH Pa3peLICHUs
po0em;

I1P06 01 BageTs METOAAMM J10KA3ATEIbCTB, AJATOPUTMAaMU
peleHus 3a/1a4; yMeTb (OpMYIUPOBATh ONPEEIICHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH
JI0Ka3aTelbCTBEHHBIE PACCYKICHHS B X0/I€ PELLICHHs 3a/1a4;
IIP6 02ymeTh onepupoBaTh MOHATUSIMU: CTEIIEHD YKCIIa,
Jorapugm ymucia; yMEHHE BbINOJIHATh BBIYUCICHUS
3HAYCHHUI U TPeoOpa30BaHMUI BBIPAXKEHUN CO CTETICHSIMU U
aorapugmamu, npeodpazoBaHue APOOHO-PALMOHATBHBIX
BBIPAKECHU;

I1P6 03 ymeTs onepupoBaTh MOHATUSAMU: PALUOHANIBHBIE,
UppalMOHaJIbHbIE, IOKA3aTeNIbHbIE, CTEIICHHBIE,
J0orapu(pMUUEcKue, TPUrOHOMETPUIECKUE YPaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

I1P6 04 ymeTs onepupoBaTh MOHATUAMU: (GYHKLUA,
HemnpepbIBHas PYHKIIMSI, TPOU3BOJIHAS, IEpBOOOpa3Has,
OIIpEACIEHHBIA HHTETPAJL; YMETh HAXOIUTh IIPON3BOAHbBIE
3JIEMEHTApHBIX (PYHKINN, UCIOJIb3YsI CIIPAaBOYHBIE
MaTepHabl; UCCIEI0BaTh B MPOCTEHIINX CIydasX GyHKIUU
Ha MOHOTOHHOCTb, HaXOUTh HAUOOJIbIIIEE U HAUMEHbIIIEE
3HaYeHue QYHKUUH; CTPOUTH Ipa UK MHOTOUIEHOB C
WCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHaIu3a;
IPUMEHATH TPOU3BOIHYIO IIPU PELIEHUH 3a1a4 Ha
JBUKEHHE; pelIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA
HauOoJblIee U HaMMEHbIIIee 3HAYeHUs, Ha HaX0XKJICHHUE
MIyTH, CKOPOCTH U YCKOPEHUS;

ITP0 05 ymeTs onepupoBaTh NOHIATUAMHU: pallMOHAIbHAS
(GyHKIMS, oKa3aTenbHas QyHKIMS, cTeneHHas QYHKIMS,




MP 14 BbISIBISATH NPUYHMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJlM3UpOBaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
peuieHus, HaXOAUTh apryMEHTHI ISl JJOKA3aTeIbCTBA
CBOMX YTBEP)KJIEHUH, 337aBaTh [apaMeTpbl U KpUTEPUU
peuieHus;

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

MP 18 ymeTb IepeHOCUTh 3HaHUS B II03HABATEIbHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

MP 19 ymeTb UHTErpUpPOBATh 3HAHUS U3 PA3HBIX
MpeIMETHBIX o0IacTei;

MP 20 BeIIBUTATh HOBBIE UCH, IIPEJIaraTh

OpPUTHHAIIBHBIC MTOIXO/IbI U PELIEHUS; U CIIOCOOHOCTD UX
HCIIOJIB30BAaTh B II03HABATEIILHOM U COLMATIbHOM IPAKTUKE

norapupmMuueckas GyHKIINS, TPUTOHOMETPHUICCKIE
¢byHkuMu, oOpaTHBIE PYHKIINH; YMETh CTPOUTH Tpa(uKH
U3y4YEHHBIX (DYHKIMH, UCII0JIb30BaTh rpauKu Ipu
M3Y4EHHUH MTPOLIECCOB U 3aBUCUMOCTEH, NIPU PELICHUU 3a/1a4
U3 ApYrux y4eOHbIX IPEIMETOB U 3a/1a4 U3 peaabHON
KHU3HH; BEIpAXKaTh (POPMYIaMU 3aBUCUMOCTH MEXKILY
BEJIMYNHAMU;

IIP6 06 ymeThb pemaTh TEKCTOBBIC 337]a4d  Pa3HBIX TUIIOB (B
TOM YHCJIEC Ha MPOLICHTHI, 1OJIU ¥ YaCTH, HAa JBUKCHHUE,
paboTy, CTOMMOCTH TOBApPOB U YCIIYT, HAJIOTH 33Ja4d U3
00J1aCTH yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPAXKEHUSI, ypAaBHEHN S, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 33JJa4H, UCCIIEOBATh [TOJIy4YEHHOE
pellIeHre U OLIEHUBATh PaBI0NOJ00HOCTb PE3YJIbTATOB;
IIP6 07 ymeTb onepupoBaTh NOHATUSIMU: CPETHEE
apupMeTHIecKoe, MeIaHa, HanOoJIbIlIee U HANMEHBIIIEe
3HAUEHUs, pa3Max, IUCIEPCUs, CTAHIaPTHOE OTKIIOHEHHE
YHCJIOBOr0 HabOpa; yMETh U3BJIEKATh, UHTEPIIPETUPOBATD
UH(POPMALIUIO, IPEICTaBIECHHYIO B Ta0IMIIaxX, Ha
auarpaMmmax, rpadukax, OTpakaroIryt CBOMCTBA pealbHbBIX
IPOLIECCOB U SIBJIECHUH; MPEICTABIATh HHPOPMALUIO C
MTOMOIIBIO TAOJUI] ¥ JUarpamm; HUcciea0BaTh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadUyecKux METOA0B U 3JIEKTPOHHBIX CPEJICTB;

ITP6 08 ymeTh onepupoBaTh NOHATUAMMU: CIyYaiHbIN OIIBIT
U CIy4aiiHOE COOBITHE, BEPOSTHOCTD CIIy4aifHOTO COOBITHS;
YMETb BBIYMCISATH BEPOSATHOCTD C UCIIOIb30BAHUEM
rpadMuecKux METOJI0B; MPUMEHATh (POPMYIIBI CII0KEHUS U
YMHOXEHHS BEpOSITHOCTEH, KOMOMHATOpHBIE (DaKThI U
(hopMyJIBI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSTHOCTH
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMHU; YMEHHUE IPUBOIUTH IPUMEPHI TIOSBICHUS
3aKOHA OOJIBIINX YKCEN B MPUPOIHBIX U OOIECTBEHHBIX




SBJICHUSX;

IIP6 09 ymeTs onepupoBaTh NOHIATUAMU: TOUKA, IPSIMas,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAaHHBIN YIol,
CKPEILMBAIOIINECS IPSIMBbIE, TAPAIIIEIIBHOCTD U
NEePHIEHIUKYIAPHOCTD MPSIMBIX U INIOCKOCTEH, YTOJI MEXTY
MPSIMBIMH, YTOJI MEXY IIPSMOU U IIIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSIMH, PACCTOSHUE OT TOUKHU J0 IIIOCKOCTH,
paccTosiHUE MEX]y IPSMBIMU, PACCTOSTHUE MEKITY
IUIOCKOCTSIMH; YMEHHUE MCII0JIb30BaTh IIPU PELLICHUH 3a7a4
U3ydeHHBbIE (PAKTHl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

I1P6 10 ymeTs onepupoBaTh NOHITUSIMH: MHOTOI'PaHHUK,
CeueHHe MHOTOI'paHHMKa, Ky0, mapajjienenumne], npusma,
nupamuia, Gurypa u IOBEpXHOCTh BPAIICHUS, IIHHID,
KOHYC, 11ap, chepa, ceueHust pUrypsl BpalieHus,
IUTOCKOCTB, Kacatomiasics cephbl, IINHAPA, KOHYCa,
IUIOILA/b TOBEPXHOCTH MMUPAMHU/Ibl, IPU3MBI, KOHYCA,
WIHHJPA, TUTOIaab chepbl, 00beM KyOa, MPSMOYTOJILHOTO
napaenenunesa, TupaMu/ibl, IpU3MbI, WINHAPA, KOHYCa,
11apa; yMeHue u300pakaTb MHOTOTPaHHUKH U
NOBEPXHOCTH BPAILLEHUS, UX CEUYEHUS OT PYKH, C IOMOIIBIO
YEepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE Paclo3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHE paclo3HaBaTh MIPaBUIbHBIE MHOTOIPaHHUKH;

IIP6 11 ymeTs onepupoBaTh MOHATUSAMU: JBHKEHHE B
MIPOCTPAHCTBE, 0JI00HBIE (PUTYPBI B IPOCTPAHCTBE;
HCIIOJIb30BATh OTHOIICHHE IIJIOIIA/IEH TOBEPXHOCTEN 1
00BbEMOB MOAOOHBIX (UTYpP NPH PEIICHUH 3a/1a4;

[P0 12 ymeTh BBIUUCIATH TEOMETPUUECKHE BETUUMHBI
(MHa, yrou, mionaab, 00beM, IIoa b HOBEPXHOCTH),
WCIOJIb30BaTh U3YYEHHbIE (POPMYIIBI U METOIBL;

ITP6 13 ymeTs onepupoBaTh NOHIATUAMMU: IPIMOYTOJIbHAS
CUCTEMa KOOPJIUHAT, KOOPJAUHATHI TOUKHU, BEKTOD,




KOOpAMHATBI BEKTOPA, CKAISPHOE IPOU3BEIEHUE, YT O
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YUCJIO; HAXOJAUTh C IIOMOLIbIO U3YYEHHBIX
(hopMysT KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE
MEXIY ABYMS TOUKAMU;

I1P614 ymeTh BEIOMpPATH MOAXOIAIINN H3yYSHHBIH METON
IVl PEeLIeHUs 3a7a4kl, paclio3HaBaTh MaTeMaTHUECKUE
(akThl 1 MaTEeMaTUYECKHE MOJICNIN B TIPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUAX, B UCKYCCTBE; YMEHHUE IPUBOJAUTH
IIpUMEPBI MATEMATHYECKUX OTKPBITUIM POCCUICKON U
MHUPOBOM MaTeMaTH4eCKON HAyKH;

IIPy 01 ymeTh oniepupoBaTh NOHIATUSIMU: OIIPEIEICHUE,
aKCcHoMa, TeopeMa, ClIeICTBHUE, CBOICTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (POPMYIIMPOBKH; YMEHUE
(bopMyIHMpoBaTh 0OpAaTHOE U IPOTUBOIIOIOKHOE
YTBEPXKACHUE, IPUBOJUTH IPUMEPHI U KOHTP NPUMEPHI,
UCII0JIb30BaTh METOJI MATEMaTUYECKON MHIYKIIUH;
IPOBOAMTH JJOKA3aTEIbCTBEHHbIE PACCYXKACHUSI IPU
pelLIeHNnH 3ajiay, OLIEHUBATh JIOTHYECKYIO PaBUIIBHOCTh
pacCyXIeHHUI;

ITPy 02 ymeTh onepupoBaTh MOHATUSAMU: MHOYKECTBO,
MMOJIMHOKECTBO, OIIEpALMK HaJ MHOXXECTBAMU; YMEHHE
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Juis
ONMCAaHHUS PeANIbHBIX MPOLIECCOB U SBJICHUM NPU peLIeHUH
3aja4, B TOM YHCJIE U3 IPYTUX YU€OHbBIX IPEIMETOB;

IIPy 03 ymeTh onepupoBaTh NOHITUIMMU: Ipad, CBA3ZHBIN
rpad, 1epeBo, MUK, rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh

Y OIHUCBHIBATh Ipadbl pa3InyHbBIMU CIIOCO0AMU;
HCII0JIb30BaTh Ipadbl IPH pELICHUHN 33]1aY;

ITPy 04 ymeTs CBOOOHO ONIEPUPOBATH MOHATHIMU:
coueTaHue, epecTaHOBKa, YUCIIO COUETaHUH, YUCIIO
nepecTaHoBoK; OMHOM HbroTOHA; yMEeHUE TPUMEHSTh
KOMOMHATOpHBIE (aKThl U PacCyXJI€HUs I pelIeHus




3ajay;

IIPy 05 ymeTs onepupoBaTh NOHITUAMU: HaTypaJbHOE
YHCJIO, 1IEJI0€ YUCII0, OCTATOK 110 MOAYJIO, PALlMOHATBHOE
YHCJI0, UPPALMOHAIIBHOE YUCIIO, MHOXKECTBA HAaTypajIbHbIX,
LeJIBIX, PAllMOHATIBHBIX, AEHCTBUTEIbHBIX YHCEN;, YMEHUE
WCIOJIb30BaTh MPU3HAKHU JCTUMOCTH, HAMOOJIBITUI 00IIHi
JIeTUTeNb U HauMEeHblIee o0111ee KpaTHOE, allrOpPUTM
EBxiinia npu penieHnu 3a1a4; 3HaKOMCTBO € pa3InYHbIMU
HO3ULIMOHHBIMH CUCTEMAaMH CUUCIICHHUS;

IIPy 06 ymeTs CBOOOHO ONIEPUPOBATH MOHATHIMU:
CTEIEHb C LEJIIM [T0Ka3aTeNeM, KOPEeHb HaTypaJlbHOM
CTENEHHU, CTENEHb C PallMOHAIbHBIM IIOKa3aTelIeM, CTEIIEHb
C JIefiCTBUTENBbHBIM [TOKa3aTeseM, JJorapudm yucia, CUHYC,
KOCHHYC ¥ TAaHI'€HC IIPOU3BOJIBHOTO YKCIIA;

Py 07 ymeTb onepupoBaTh MOHATUSIMU: TOKIECTBO,
TOXKJECTBEHHOE MPeoOpa3oBaHme, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMAa ypaBHEHUI U HEPABEHCTB,
PaBHOCUJILHOCTb YPaBHEHUI, HEPABEHCTB U CUCTEM,
palrOHATIbHbIE, UPpPALlMOHANIbHBIE, I0KA3aTENIbHBIE,
CTETIEHHBIE, JTOTapU(MUUECKUE, TPUTOHOMETPHUECKHUE
YPaBHEHUs, HEPABEHCTBA U CCTEMBbI; YMEHHUE pellaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pa3IMYHBIX IPUEMOB; PELIaTh YPABHEHUSI, HEPABEHCTBA U
CUCTEMBI C ITapaMeTPOM; IPUMEHSATh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JJIs PEILIEHUS MaTEMATHUECKUX
3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00J1acTeil HayKu U peallbHON
KU3HU;

ITPy 08 ymeTs CBOOOIHO ONIEpUPOBATH MOHATHIMU: TpapuK
¢byHKIMHM, 0OpaTHas QYHKIMS, KOMIIO3ULUS (QYHKIUH,
AuHeNHas QyHKIMS, KBapaTU4Hash GYHKLUS, CTEIICHHAs
(GyHKIUS C LeTBIM [TOKa3aTeaeM, TPUTOHOMETPUUECKHe
¢byHK1IMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIIUH,
roKasaresabHas U Jorapudmuueckas QyHKINU; YMEHHE




CTpOUTh rpaduka PyHKIUH, BBITOJHATH MPE0OpPa30OBaAHMS
rpadukoB QyHKINI; YMEHHE UCIIOJIL30BaTh TpaduKu
(GyHKUMH 1715 U3y4YeHUs IPOLIECCOB U 3aBUCUMOCTEN IIpU
pelIeHNH 33124 U3 APYTUX YUeOHBIX IPEIMETOB U U3
peanbHOMN )KU3HHU; BbIpakaTh (pOpMyJIaMH 3aBUCUMOCTH
MEX]y BEIMYMHAMHU; YMEHHE CBOOOTHO ONEPUPOBATH
HOHATUAMM: YETHOCTb (DYHKLIUH, IEPUOAUYHOCTD (DYHKIIUH,
OTPaHUYEHHOCTH (PYHKLIUH, MOHOTOHHOCTh ()YHKIINH,
9KCTpeMyM (YHKIHHU, HanOobllIee U HauMEHbIlIee
3Ha4YeHHEe PYHKLIUHU HA IPOMEKYTKE; yMEHHUE ITPOBOIUTH
uccienoBaHue QyHKIMN; yMEHHE UCII0Ib30BaTh CBOMCTBA U
rpaduku GYHKIUU sl pEIICHHs YPaBHEHHIA, HEPAaBEHCTB U
3aJa4 Cc napaMeTpamMu; u300paxxaTb Ha KOOPJUHATHON
IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHU, HEPABEHCTB U
UX CHCTEM;

ITPy 09 ymeTrs cBOOOAHO ONEPUPOBATH MOHATUSAMU:
II0CJIEI0BATEIbHOCTD, apupMeTUYECKast IPOrpeccus,
reOMEeTPHYECKas POrpeccusi, 0ECKOHEYHO YObIBarOIIast
nporpeccusi; yMeHue 3aJaBarhb [0CIe10BaTEeIbHOCTH, B TOM
YHCIIe ¢ TIOMOIIBI0 PEKYPPEHTHBIX (OPMYIL;

ITPy 10 ymeTs onepupoBaTh MOHATUAMU: HETIPEPHIBHOM

(yHKIIMH, aCUMIITOTHI Tpaduka (yHKIUY, IepBasi U BTOpast
NpOM3BOIHAS (PYHKIIMH, TEOMETPUUECKUI U (PU3NUeCKU
CMBICJI IPOU3BOIHOM, IEPBOOOPa3Hast, OIPECIICHHBIH
UHTETpall; yMEHUE HaXOUTh aCUMIITOTHI rpaduka
(GyHKINW; yMEHHE BEIUYUCIATH TIPOU3BOTHBIE CYMMBI,
MPOU3BEICHNS, YACTOTHOTO M KOMIIO3HIIUHU (PYHKITHHA,
HaXOJUTh YPaBHEHMsI KacaTeIbHOU K rpaduKy (yHKIUH;
YMETb HCII0JIb30BaTh IPOU3BOIHYIO JIJISl HCCIIEA0BAHUS
(GyHKUIMH, UTsT HAX0KJICHHUS HAWTY4IIero PeLIeHus
MPUKJIAHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U
(bu3nYecKux 3a1ad, A5 ONpeaeseHUs] CKOPOCTH U
YCKOPEHMS; HAaXOIUTh TIJIOMIAH U 00BEMBI QUTYD C




ITOMOIIBIO UHTETPAJIA; TPUBOJUTH IIPUMEPBI
MaTEMaTHYECKOI0 MOJIEITMPOBAHUS C IOMOIIBIO
nuddepeHIATbHBIX YPaBHECHHUI;

IIPy 11 ymeTs onepupoBaTh NOHATUSIMU: KOMIIJIEKCHOE
YHCJIO, CONPSYKEHHBIE KOMIUIEKCHBIE YACIIA, MOAYJIb U
apryMEeHT KOMIUIEKCHOTO YHcia, popma 3arnnucu
KOMILIEKCHBIX YKCeN (FreoMeTpruecKasi,
TPUTOHOMETpHUYECKast U ajredpanyeckas); yMeTb
IPOM3BOIUTH apU(PMeTHUECKue 1eHCTBUS ¢ KOMIIIEKCHBIMU
YHCJIaMU; TPUBOJUTH IIPUMEPHI UCTIOIb30BaAHUS
KOMIUIEKCHBIX YHUCEIL;

IIPy 12 ymeTrs cBOOOAHO ONEPUPOBATH OHATUSMHU:
cpeanee apupmMeTUuyecKoe, Merana, HanboblIee U
HauMEHbIlIee 3HaYCHUs], pa3Max, JUCIepCusi, CTAaHJapTHOE
OTKJIOHEHME ISl ONIMCAHUS YNCIIOBBIX JaHHBIX; YMEHUE
UCCJIEZIOBATh CTATUCTUUECKUE JaHHbIE, B TOM YHCIIE C
IpUMEHEHHEM IpapUUECKUX METOI0B U AIEKTPOHHBIX
CpeAcTB; rpadMUecKy UCCIeI0BaTh COBMECTHBIE
HaOJII0/IEHUS C TOMOIIBIO IMarpaMM pacCeUBaHUs U
JIMHEHHOM perpeccuy;

ITPy 13 ymeTh HAXOIUTH BEPOSTHOCTH COOBITUH C
HCII0JIb30BaHNEM T'paUIeCKUX METO/I0B; TPUMEHSATD 1JIs
peleHus 3aa4 GOpMYIIbl CIOKEHUS U YMHOXKEHHUS
BEPOSTHOCTEH, (HOPMYITy IOJTHOW BEPOSITHOCTH, (hopMyIty
bepnynnu, komOuHaTOpHBIE (HAKTHI U (QOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEASIbHBIX COOBITHI; yMEHHE
ONEpUPOBATh NOHATUSAMU: CITy4aiiHas BETUYHHA,
pacrpezesneHue BEpOsTHOCTEN, MATEMaTHYECKOE
OKUJaHHe, TUCTIePCUsl U CTaHJapTHOE OTKJIOHEHUE
ClyyailHOM BeNUYMHBI, GYHKLIUHU pacrpeieieHus U
IJIOTHOCTH PaBHOMEPHOTO, TOKA3aTEIbHOIO U
HOPMaJIbHOTO paclpeeieHUui; yMEHUE UCIIOIb30BaTh
CBOICTBA M3YUYECHHBIX PACIPEICICHUN ISl pEIICHUS 3a/1a4;




3HAKOMCTBO C ITOHSTUSAMU: 3aKOH OOJIBIINX YHUCEII, METO/IbI
BBIOOPOYHBIX MCCIIEJOBAHUH; YMEHHUE PUBOIUTH IPHUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBLIMX YUCENl B IPUPOIHBIX U
0OI1IECTBEHHBIX SBJICHUSX;

ITPy 14 ymeTh cBOOOIHO OTIEpUPOBATH MOHATUSMU: TOUKA,
npsimMasi, IJI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKHUM
yToJl, IBYTPAHHBIN yroJj, TPEXTPaHHbIA yrodi,
IepeceKaroInecs, NapauleIbHble U CKPEILMBAIOIINECS
npsMble, apaJlIeIbHOCTh U NEPIIEHANKYIAPHOCTD MPSIMbIX
U IJIOCKOCTEM, IOl MEXAY IIPSIMBIMH, YIOJI MEXAY HMPSIMON
¥ IJIOCKOCTBIO, YIOJI MEX/1y IJIOCKOCTSMU; YMEHUE
UCIIOJIB30BaTh MPH PEIICHUH 33/]a4 U3y4eHHbIe (DaKThl U
TEOpeMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB B OKPY’KAIOILLIEM MUPE; YMEHHE OIIEPUPOBATH
HOHATUSMH: MHOTOTPAHHHK, CEY€HUE MHOTOTPaHHUKA,
NpaBWIBHBI MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
IOBEPXHOCTh BpalCHUs, LHIMHIP, KOHYC, 11ap, cdepa,
pa3BepTKa NOBEPXHOCTU CEYEHUS KOHYCa U LIMIIMHAPA,
napaJsesnbHble OCH MM OCHOBAaHUIO, CEYEHUE 111apa,
IUTOCKOCTB, Kacaroulascs cepsl, MIINHAPA, KOHYCa,
YMEHHUE CTPOUTh CEYEHNE MHOTOTPaHHUKA, N300paxarth
MHOTOTPaHHUKH, QUTYpPHI ¥ IOBEPXHOCTH BpAIICHUS, UX
CEYEHUs, B TOM YHCJIE C IIOMOILBIO DJIEKTPOHHBIX CPEACTB;
YMEHHE IPUMEHSTh CBONCTBA T€OMETPUUYECKUX PUTYP,
CaMOCTOSITENILHO (hOPMYITUPOBATh ONPEAETICHUS N3ydaeMbIX
¢uryp, BBLABUTaTh THIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux Guryp, 000CHOBBIBATh WM OIPOBEPTaTh
UX; YMEHHUE MPOBOAUTH KJIacCUPHUKAIHIO Uryp 1o
Pa3IMYHbBIM PU3HAKaM, BBIIOJIHATh HEOOXOIUMBbIE
JIOTIOJTHUTEJIbHBIE TIOCTPOEHUS;

IIPy 15 ymets cBOOOAHO ONEPUPOBATH MOHATUSAMU:
wiomazab Gurypsl, 00bemM GUrypsl, BeIMunHa yria,
paccTosiHue OT TOYKH JI0 TIIOCKOCTH, PACCTOSIHUE MEXKTY




MPSIMBIMM, PACCTOSTHUE MEXy IJIOCKOCTSAMHU, IJIOLIA]b
cdepsl, TUIOMAAb MOBEPXHOCTH MHUPAMHUIBL, IPU3MBI,
KOHYycCa, WINHApa, 00beM Ky0a, psSMOYTOJILHOTO
napajuiesienuneaa, TMpaMu/sl, IpU3MbL, IIMHIPA, KOHYCA,
11apa; yMEHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX
uryp;

IIpy 16 ymeTrh cCBOOOAHO ONIEPUPOBATH MMOHATHSIMH:
JBUKEHME, IapaJUIEIbHBIA IEPEHOC, CHMMETPUSI Ha
IUIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT, IpeoOpa3oBaHue
no1o0us, moto0HkIe (GUTYPHI; YMEHUE PACTIO3HABATh
paBHbIE U IOJJOOHBIE (PUTYDPBI, B TOM YHCJIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; YMEHHUE UCII0JIb30BATh
reOMETPUUECKUE OTHOIICHUS, HAXOUTh T€OMETPUUYECKHE
BEJIMYMHBI(JUIMHA, YroJl, IUIOIAab, 00bEM) IIPU PELLICHUU
3aJa4 U3 ApYrux y4eOHbIX MPEIMETOB U U3 pealbHON
KU3HU;

IIpy 17 ymets cBOOOIHO ONEPUPOBATH NOHATUSIMMU:
IPSIMOYTOJIbHAs CUCTEMA KOOPJIMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHUE BEKTOpA Ha YUCIIO, Pa3JI0KEHUE BEKTOPA IO
6a3ucy, CKaIsIpHOE POU3BEIEHUE, BEKTOPHOE
MIPOU3BEACHUE, YTOJ MEKY BEKTOPaMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBIN U KOOPIMHATHBINA METOA, IS
pelIeHrs reoOMeTpUYECKUX 3a1a4 U 3a7a4 APYrux yueOHbIX
IIPEIMETOB;

IIPy 18 ymeTs MosieIMpoBaTh peaibHble CUTYalluu Ha
SI3bIKE MATEMAaTUKH; COCTABIISATh BbIPAXKEHUSI, YpaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33]1a4H,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM
anmapara anre0pbl, HHTEpIPETUPOBATH MOTyYSHHBIH
pe3yNbTaT; CTPOUTh MaTEMAaTHYECKHE MOJEIHU C TIOMOIIBIO
TFE€OMETPUUYECKUX MOHATUHI U BEIMYMH, PELLIATh CBS3aHHBIE C
HUMU NPaKTHYECKUE 33]]a4l; COCTABISATh BEPOSTHOCTHYIO




MOJIETb U UHTEPIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTaT;
pemaTh NpUKJIaAHbIC 33/1a4U CPEJICTBAMHU MaTEMaTUYECKOTO
aHaJau3a B TOM YHCJE COIUAITLHO-2KOHOMHYECKOTO B
(hU3HUYECKOTO XapaKTepa;

ITPy 19 ymeTh BBIOUPATH MOIXOISAITAN METO/ JIJIS PeIICHUS
3a/1a4; MOHUMaHHUE 3HAYMMOCTU MaTEMATUKHU B U3yYCHUU
MPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U SBJICHUM;
yMEHHUE paclo3HaBaTh MPOSIBICHUE 3aKOHOB MATEMATUKH B
HCKYCCTBE, YMEHHE IPUBOJUTH MPUMEPHI MATEMATUUECKUX
OTKPBITHHA PYCCKOM U MUPOBOM MaTEMaTUYECKON HAYKU

OK 02. Ucnonb3oBath
COBPEMEHHBIE CPEJICTBA
MOKCKA, aHaTN3a U
HUHTEpIpEeTAII
nHpopManuu u
nH(pOpMaLIUOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJIHCHHUS 3a]1a4
npodeccuoHanbHOM
NeSITeTbHOCTH;

JIP 33 chopMUpOBaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH 1 OOILIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha
JUajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B MOJIMKYJIBTYPHOM MHDE;

JIP 34 coBepiiieHCTBOBAHUE SI3bIKOBOM U YMTATEILCKOM
KYJbTYpbI KaK CpPEJCTBA B3aUMOACHCTBUS MEXKIY JIFOJIbMU
Y TIO3HAHUS MUDA;

JIP 35 oco3HaHMe LIEHHOCTU HAYYHOU JeATEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEA0BATENbCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B
rpy1re.

MP 21 BnazneTs HaBbIKAaMU MOJTY4YeHHS] HHPOPMAIIUH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO
OCYUIECTBJIATh MOUCK, aHAIN3, CUCTEMATU3AIUIO U
WHTEpIpETAINIo HH(POpMAIIUU Pa3TUIHBIX BUIOB U (OpM
MPEACTaBICHUS;

MP 22 co3aaBaTh TEKCTHI B pa3IudHbIX (hopmaTax ¢
y4eTOM Ha3HaueHus: "HGOPMAIUU U LIeTIEBO ayIUTOPUH,
BbIOMpasi ONTUMAIbHYIO (hOPMY MPECTABICHUS U
BU3yaJIU3alUU;

MP 23 onileHMBaTh 10CTOBEPHOCTD, JISTUTUMHOCTD
nH(OpMaIINHY, €€ COOTBETCTBHE MPABOBHIM M MOPAIILHO-

IIP6 05 ymeTrs onepupoBaTh NOHATUSMU: PALIMOHATIbHAS
(byHKIWsA, TOKa3aTenbHast QYHKIUS, CTENIeHHas: (PyHKINS,
aorapupmuueckas QyHKIUs, TPUTOHOMETPUUYECKHE
¢byHKIMM, 0OpaTHBIE (PYHKINH;, YMETh CTPOUTH TpaduKu
U3y4YEHHBIX (DYHKIIMMH, UCII0JIb30BaTh rpauKu Ipu
M3Y4EHUU IIPOLIECCOB U 3aBUCUMOCTEM, NIPU PEIICHUH 3a1a4
U3 ApYrux y4eOHbIX MPEeIMETOB U 3a/1a4 U3 peaabHON
YKU3HU; BbIpaXaTb GOpMyIaMH 3aBUCUMOCTU MEXIY
BEJIMYNHAMU;

IIPy 07 ymeTh onepupoBaTh MOHITUSIMU: TOXKIECTBO,
TOECTBEHHOE NpeoOpa3oBaHKe, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUH U HEPABEHCTB,
PaBHOCUJIBHOCTb YPAaBHEHUI, HEPABEHCTB U CUCTEM,
panroHaNbHbIE, UPPALMOHAIBHBIE, [I0KA3aTEIbHBIE,
CTETeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPHUECKHUE
YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI; YMEHHUE PEIaTh
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
Pa3JINYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C 1apaMETPOM; IPUMEHSATH ypaBHEHMUS,
HEPABEHCTBA, UX CUCTEMBI JIJISl PEIICHHS] MATEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTei HAyKu U pealbHOU
KU3HU;

ITPy 16 ymeTs cCBOOOJHO ONIEPUPOBATH MOHATHIIMHU:




ATUYECKUM HOpMaM;

MP 24 ucnonb30BaTh CpeacTBa HHPOPMALMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX ¥ OPraHU3allMOHHBIX
3a/1a4 ¢ COOII0ICHUEM TPEOOBaHU I IPrOHOMHKH, TEXHUKH
0€30MMacCHOCTH, TUTUEHBI, PeCypcoCcOepeKeHHUS, TPABOBBIX
Y ATUYECKUX HOPM, HOpM HH(POPMAITMOHHOM
0e30I1acHOCTH;

MP 25 Brnaneth HaBbIKAMU PACIIO3HABAHUS U 3aIUThI
uHpopmanuu, HHGOPMAITMOHHOK 0€30IacHOCTH

JIBYDKEHUE, TTApaJUICIIbHBINA IEpEeHOC, CHMMETPHS Ha
IUTIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT, MPEOOpa30BaHKe
1o100us1, T0100HBIE (PUTYPHI; YMEHUE PACIIO3HABATH
paBHBIC U TIOJI0OHBIE (PUTYPHI, B TOM YUCIIE B IPUPOJIC,
UCKYCCTBE, apXUTEKTYpPE; YMEHHUE UCIIOIh30BATh
TreOMETPHUYECKHE OTHOIICHHUS, HAXOAUTh TEOMETPHUECKUE
BEJTMYMHBI(JTMHA, YTOJI, TUIOIIA/b, 00hEM) MPH PEIICHUN
3a/1a4 U3 IPYruxX y4eOHBIX MPEIMETOB U U3 PEATbHOM
KHU3HH,

OK 03. IlimanupoBats u
peaa30BhIBATh
cOOCTBEHHOE
poeCCHOHATILHOE U
JUYHOCTHOE PAa3BUTHE,
MPEIIPUHUMATETBCKYIO
JeSITEIILHOCTD B
npodheCCUOHATLHON
cdepe, UCTIONB30BaTh
3HaHUS 10 (PUHAHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaITUsX;

JIP 12 chopMHpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS,
9THYECKOT'O IOBEJACHUS,

JIP 13 criocoOHOCTh OLIEHUBATh CUTYAllUI0 M IPUHUMATD
OCO3HAHUE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JUYHOTO BKJIaJa B IOCTPOEHUE
YCTOWYMBOTO OYIyIIIEro;

JIP 15 O0TBETCTBEHHOE OTHOILICHUE K CBOMM POJIUTEIISAM U
(M) IpYruM 4ieHaM CEMbHU, CO3/IaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO PHUHSITHUS IEHHOCTEHN CEMEIHOM KU3HU B
COOTBETCTBHUU C TPATUIIUAMH HapoaoB Poccun;

MP 36 camoCTOATENBHO OCYIIECTBISATh TO3HABATEIBbHYIO
NEeSITeTbHOCTD, BBISIBIISTH IPOOJIEMBI, CTABUTH U
(dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM
NEeSTETLHOCTH M )KU3HEHHBIX CUTYAIIHsX;

MP 37 camMOCTOATENBHO COCTABIIATH IJIaH PELICHUS
MPOoOJIEMBI C YIETOM UMEIOIINXCS PECYpCOB, COOCTBEHHBIX
BO3MOXXHOCTEHU U MPEICTABICHUN;

MP 42 naBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb
KOPPEKTHUBBI B JEATENBHOCTD, OLIEHUBATH COOTBETCTBUE
PEe3yIBTATOB IIEJISIM

MP 43 BnaneTs HaBBIKAMU MO3HABATEIHLHOU peduieKCHH

IIP6 03 ymeTh onepupoBaTh MOHIATUSIMU: PALIIOHAIILHEIE,
UppaloHaIbHbIe, TOKa3aTelbHbIE, CTEIICHHBIE,
jorapu(pMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

I1P6 10 ymeTs onepupoBaTh NOHITUSIMHU: MHOTOI'PaHHUK,
ceueHre MHOTOTpaHHMKa, Ky0, MapaJijiesenumne, npu3ma,
nupamuaa, Gurypa u IOBEpXHOCTh BPAIICHUS, IIHHID,
KOHYC, 11ap, cepa, ceueHus: Gurypsl BpaieHus,
IUTOCKOCTB, Kacatomiasics cephbl, IIMHAPA, KOHYCa,
TUTOIIA (b TOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCA,
HUJIUHIPA, TT0MAas cheprl, 00beM Ky0a, TpsIMOYTOJIBHOTO
napasuieNienurneia, TUpaMubl, IPU3MbI, IUIUHAPA, KOHYCA,
mapa; yMeHue n300pakaTh MHOTOTPAHHUKHU U
NOBEPXHOCTH BPAILEHUS, UX CEUYEHUS OT PYKH, C IOMOIIBIO
YEepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE Paclo3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE;
YMEHHE paclo3HaBaTh PaBUIbHBIE MHOTOIPaHHUKH;

ITP6 13 ymeTs onepupoBaTh NOHATUSMU: IPSIMOYTOJIbHAS
CHUCTEMa KOOPJIUHAT, KOOPIAUHATHI TOUKU, BEKTOD,
KOOpJMHATBl BEKTOPA, CKAISIPHOE IPOU3BEACHHE, YOIl
MeX/1y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOpA HA YHUCJI0; HAXOJUTH C IIOMOIIBIO N3YYEHHBIX




KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUI U MBICIUTENbHBIX
MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM; UCIIOJIb30BAThH
npueMbl pediekcuu AJis OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHHUS;

MP 44 ymeTh OlICHUBAaTh PUCKH U CBOEBPEMEHHO
MPUHUMATD PEHICHUS 110 UX CHUKEHUIO;

JIP 38 cdopMupoBaHHOCTH BHYTPEHHEH MOTHBAIIUH,
BKJIFOYAIOLIUN CTPEMIICHHUE K JIOCTUKEHUIO LIETU U YCIIEXY,
ONTUMHU3M, HHUIIUATUBHOCTh, YMEHUE J1eHCTBOBATH,
HUCXOS U3 CBOMX BO3MOYKHOCTEH;

JIP 39 chopMHpOBaHHOCTH AMITATUH, BKIFOYAIOIICH
CIOCOOHOCTH TTOHUMATh 3MOITMOHATILHOE COCTOSTHUE
JPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUH
KOMMYHHKAITUH, CIIOCOOHOCTh K COUYBCTBHUIO U
COTEPEKUBAHUIO;

JIP 40 chopMHUpPOBAaHHOCTH COITUATBHBIX HABBIKOB,
BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaNBaTh OTHOIIECHUS C
JIPYTUMU JIFOJbMU, 3a00TUTCS, POSIBIIATh UHTEPEC U
pazpemats KOHQIUKTHI

(hopMyIT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHUE
MEXY IBYMsI TOUKAMH;

OK 04. DpdexTuBHO
B3aUMO/JICHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaHJIe;

MP 09 BnaneTh HaBbIKAMHU y4€OHO-UCCIIEI0BATEIHCKOM
IIPOEKTHOM U COLIMAJIBHOM JIEATENBHOCTH;

MP 30 noHMMAaTh ¥ UCTIOIB30BaTh MPEUMYIIIECTBA
KOMAaHIHOW ¥ UHIMBUyalbHOMN paboThI;

MP 32 npuHHMAaTh eI COBMECTHOU JEATEIHLHOCTH,
OpPraHMU30BBIBATH U KOOPAWHUPOBATH JAEHCTBUS 110 €€
JNOCTH>KEHHIO: COCTABJIATh IUIAH IEHCTBUM, pacIpeeiaTh
POJIM C Yy4ETOM MHEHHH y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

MP 07 KoOpAMHUPOBATH U BBINOJIHATH paOOTY B YCIOBUSX
peaIbHOTO, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3alMOJIEICTBHYS;

MP 35 ocymiecTBisATh HO3UTUBHOE CTPATETUYECKOE
IIOBE/ICHNE B PA3JIMYHBIX CUTYAIUSIX, IPOSBISATh

IIP6 8 ymeTs onepupoBaTh NOHIATUSAMU: CITyYalHBIN OIBIT U
cityyaitHoe coObITHE, BEpPOSITHOCTD CIIy4aifHOro COOBITHS;
YMEHUE BBIYHUCIIATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpadMUecKux METOJI0B; MPUMEHATH (POPMYJIbI CIIOKEHUS U
YMHOXEHHS BEpOSITHOCTEN, KOMOWHATOpHBIE (PAKTHI U

(b opMyIIbI TP pEeIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4aiHBIMU
BEJIMYMHAMU; YMEHNE IPUBOJUTH IIPUMEPHI TIOSBIICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJIICHUSX;

IIPy 06 ymeTh cBOOOAHO ONEPUPOBATH OHATHUAMU:
CTETEHb C LIENBIM MI0KAa3aTeNIeEM, KOPEHb HAaTypaJIbHON
CTENEHU, CTENIEHb C PALIMOHAJIBHBIM IIOKA3aTelIeM, CTENIEHb
C JICHICTBUTENBHBIM [TOKa3aTeseM, JJorapudm dyucia, CHHYC,




TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM

MP 45 npuHUMAaTh MOTHUBBI U apIYMEHTBI IPYTUX JIIOAEH
IIPY aHAJIU3€ PE3YNbTATOB ACITEIBHOCTH;

MP 48 mnpu3HaBaTh CBOE MPaBO U MPABO APYTUX JIFOJIEH Ha
OIINOKHU;

MP 49 pa3BuBaTh ClIOCOOHOCTH TOHUMATh MUP C TIO3ULIUU
JIPYToro 4ejaoBeKa

KOCHHYC U TAHI'€HC IIPOM3BOJILHOIO YHCIIA;

ITPy 08 ymeTs CBOOOHO OIIEpUPOBATH MOHATHIMU: TpapuK
dbyHKIMH, 00paTHAs GYHKIINS, KOMITO3HUITUS (YHKIIHH,
nuHeWHas pyHKIM, KBapaTU4Has GyHKLHUS, CTEICHHAs
(GyHKLHSA C LIEIbIM [10Ka3aTesieM, TPUTOHOMETPUUYECKHUE
¢GyHKIMK, 0OpaTHBIE TPUTOHOMETPUYECKHE (DYHKIINH,
HoKa3aresbHas U Jorapupmuueckas yHKLUUU; YMEHHUE
CTpOUTH Tpaduka (yHKIHIA, BBIOIHATH MPEOOPA30OBAHUS
rpa¢ukoB PyHKIUH; yMEHHE HCIOJIb30BaTh rpaduKu
(GyHKUIMN 1715 M3yYEeHUs POIIECCOB U 3aBUCUMOCTEN IIpH
pelLleHNH 3aa4y U3 IPYTUX y4eOHbIX IPEIMETOB U U3
peanbHOMN )KU3HU; BRIpaXKaTh (POpMyliaMH 3aBHCUMOCTH
MEXy BEJIMYMHAMU; CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
YEeTHOCTh (PYHKIINH, IEPUOAUIHOCTD (DYHKIIHH,
OTPaHUYEHHOCTh (PYHKLIUU, MOHOTOHHOCTb (DYHKIUH,
9KCTpeMyM (YHKINU, HANOOJIbIlIee 1 HAMMEHbBIIIee
3HaYeHHEe QYHKLUU HAa IPOMEKYTKE; yMETh POBOAUTH
uccienoBanne QyHKIUN; YMETh UCIOJIh30BATh CBOWCTBA U
rpaduku GYHKLUUU 175 pellieHHs] ypaBHEHH, HEpaBEHCTB U
3aJa4 C mapaMeTpaMu; H300paxxaTb Ha KOOPHHATHON
IUIOCKOCTH MHOKECTBA PELLICHUH ypaBHEHUI, HEPABEHCTB U
UX CHCTEM;

OK 05. OcyiiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIIMIO Ha
TrOCYJapCTBEHHOM SI3BIKE
Poccwuiickoit deneparuu ¢
y4eToM 0coOeHHOCTEN
COILIMAJILHOTO B
KYJIbTYPHOTO KOHTEKCTA;

JIP 16 screTnyeckoe OTHOLIEHHUE K MUPY, BKIIIOYAs
ACTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
CHIOpTa, TPyJa U OOIIECTBEHHBIX OTHOIICHUH;

JIP 17 ciocoOHOCTh BOCTIPUHUMATh Pa3IM4YHbIE BH/IbI
HCKYCCTBa, TPAAUIMU U TBOPUYECTBO CBOETO U APYIUX
HapoJI0B, OIYIIATh SMOIMOHATIFHOE BO3CHCTBIE
HCKYCCTBA;

JIP 18 y6exaeHHOCTh B 3HAYUMOCTH JIJIsl TMIHOCTH U
o0IIecTBa OTEUEeCTBEHHOTO 1 MUPOBOT'O UCKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX TPAAUIIUI U HAPOTHOTO
TBOPYECTBA;

ITPy 12 ymeTs onepupoBaTh NOHITUAMMU: CPEIHEE
apudMeTnyecKoe, MeIraHa, HanboIbIlIee U HAUMEHbIIIEE
3HAUEHUs, pa3Max, IUCIEPCUs, CTAHIAPTHOE OTKIIOHEHHE
YHCIIOBOr0 Habopa; yMETh U3BJIEKAaTh, UHTEPIIPETUPOBATD
UH(OPMaLIKIO, IPEICTABIECHHYIO B Ta0IMIIaX, Ha
nuarpammax, rpaukax, OTpaXkarollyto CBONCTBA pealbHbIX
IPOLIECCOB U SIBJICHUH; MPEICTABIATh HHPOPMALUIO C
MTOMOIIBIO TAOJUI] ¥ JUarpamm; Ucclea0BaTh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUyecKux METO0B U 3JIEKTPOHHBIX CPEJICTB;

ITP6 09 ymeTh onepupoBaTh NOHITUAMHU: TOUKA, IpsIMas,




JIP 19 roTOBHOCTH K CAMOBBIPAXKEHUIO B PA3HBIX BUIAX
HCKYCCTBA, CTPEMJICHHE TPOSIBIISATH KAYE€CTBA TBOPUYECKOM
JTUYHOCTH;

MP 26 ocymiecTBiIsITh KOMMYHHKAIIMH BO Bcex cepax
KHU3HU;

MP 27 pacriozHaBath HeBepOaIbHBIC CPECTBA OOIICHHUS,
MMOHUMATh 3HAUYEHUE COIMAIbHBIX 3HAKOB, PACIIO3HABATh
MPENOCHIIKM KOHMIMKTHBIX CUTYallMid U CMATYATh
KOH()JIUKTHI,

MP 29 pa3BepHyTO U JIOTMYHO U3JIaraTb CBOIO TOUKY
3peHUsl C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB

IIJIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yTOJI,
CKPEILMBAIOIINECS IPSIMbIE, TAPAIIIIEIIBHOCTD U
NEPHEHANKYJIIPHOCTh IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY
MPSIMBIMH, YTOJI MEXY IIPSMOM U IIJIOCKOCTBIO, YIOJ
MEXAY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOUYKH J10 TUIOCKOCTH,
paccTosiHUE MEX]y IPSAMBIMU, PACCTOSTHUE MEKITY
IJIOCKOCTSIMU; YMETh MCIOJIb30BaTh MPU PELICHUH 3a7a4
U3ydeHHBbIE (PAKTHl M TEOPEMBI INIAHUMETPUHN; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIETO MHUPA;

OK 06. IIposiBnATH
IPaKJaHCKO-
MIaTPUOTHYECKYIO
MO3UILINIO,
JEMOHCTPHUPOBATH
OCO3HaHHOE MOBE/ICHUE Ha
OCHOBE TPAJULIMOHHBIX
00IIIeUeTOBEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3ALUU
MEKHAllMOHAIbHBIX U
MEXKPEJIUTUO3HbBIX
OTHOILIEHUM, TPUMEHSATH
CTaHIapThI
AHTUKOPPYILIHOHHOTO
MOBEJICHUS;

JIP 02 oco3HaHue CBOMX KOHCTUTYLIMOHHBIX IIPaB U
00513aHHOCTEH, yBaXKEHHE 3aKOHA U MPABOIIOPS/IKA;

JIP 03 npuHsiTHE TPAIULIUOHHBIX HALIMOHAIBHBIX
00111€4eTI0BEYECKMX I'YMAHUCTHUECKUX U
J€MOKPAaTUYECKUX IEHHOCTEH;

JIP 04 roTOBHOCTb IPOTUBOCTOATH UIE€0JIOTHH
HKCTpEMHU3Ma, HAI[MOHAIN3Ma, KCEHOPOOHH,
JUCKPUMHUHALIMY 110 COLMATIbHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJIBHBIM PU3HAKAM;

JIP 05 roTOBHOCTH BECTH COBMECTHYIO JIEATENBHOCTD B
MHTEpecax rpakJaHCKOro 00IlecTBa, y4acTBOBATh B
caMmoyIpaBlieHHH B 00111e00pa30oBaTeIbHON OpraHu3aluu 1
JE€TCKO-FOHOIIECKUX OpraHu3aIusX;

JIP 06 ymeHne B3aUMOJEHCTBOBATh C COI[UAIbHBIMU
WHCTPYMEHTAMH B COOTBETCTBUU C UX QYHKIUSAMU U
Ha3HAYCHHEM,;

JIP 07 roTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM
NESTENBHOCTH;

JIP 08 chopMHpOBaHHOCTH POCCUMCKOM TPaXTaHCKOM
UJEHTUYHOCTH, IAaTPUOTU3MA, YBAXKEHUSI K CBOEMY HapoO.y,
YyBCTBA OTBETCTBEHHOCTH nepes PoauHol, roproctu 3a
CBOM Kpaii, CBOIO POJINHY, CBOH SI3bIK U KYJIBTYpY,

IIP6 12 ymeTs onepupoBaTh NOHITUAMU: MIPSIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, KOOPJAUHATBI TOUKH, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEACHUE, YOIl
MEXly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YHUCJIO; HAXOJUTh C IOMOIIBIO N3YYEHHBIX
(bopMys1 KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEXy IBYMSI TOUKaMU;

I1P6 14 ymeTs BbIOUpATh MOAXOASIINN U3yUYEHHBIH METOT
JUISL pEIlIEHUs 3a]a4l, PAclIO3HaBaTh MaTEMaTUYECKUE
(akThl U MaTeMaTUYECKHE MOJIENIN B IPUPOAHBIX U
OOIIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE; YMEHUE PUBOIUTD
IPUMEPBl MATEMATUYECKUX OTKPBITHH POCCUNCKON U
MHPOBOM MaTeMaTH4ECKON HAYKH;

ITP6 08 ymeTh onepupoBaTh NOHATUAMMU: CIy4aiHbIN OIBIT
U CcIy4yaiiHOE COOBITHE, BEPOSATHOCTD CITyYaltHOTO COOBITHS;
YMETb BBIYHCIIATH BEPOATHOCTD C UCIIOJIb30BAHUEM
rpadUyecKux METOAOB; IPUMEHITH (POPMYJIbI CIIOKEHUS U
YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHbIE (DAaKThI U
(hopMyIIbI IPU pEUICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4YaifHBIMHU
BEJTMYMHAMU; YMEHHUE TPUBOJIUTH MPUMEPHI OSIBICHUS
3aKoHa OOJIBIIMX YUCEI B IPUPOJIHBIX U OOIIECTBEHHBIX




MPOLUIOE U HACTOSIIIee MHOTOHALMOHAILHOTO HApOo1a
Poccuu;

JIP 09 11eHHOCTHOE OTHOIIIEHUE K TOCYyAapCTBEHHBIM
CUMBOJIaM, HICTOPUYECKOMY U NMPUPOIHOMY HACIIEIUIO,
MaMsATHUKAM, TPaJuIUsaM Hapo10B Poccuu, JOCTHKEHUAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE TEXHOJIOTHAX U
Tpyne;

JIP 10 uneitnas yOexJeHHOCTb, TOTOBHOCTB K CITY>KCHHIO
U 3alIUTe OTeUeCTBa, OTBETCTBEHHOCTH 3a €ro Cyab0Y;
MP 09 oBiiafieHre HaABBIKAMU YUEOHO-UCCIICIOBATEILCKOMH,
MIPOEKTHOM M COIMANIbHOM JIeATEIbHOCTH

SABJICHUAX,

OK 07. CopnelicTBOBaTh
COXPaHEHUIO

OKPY KaIOIIE Cpeibl,
pecypcocOepexeHmIo,
MIPUMEHATH 3HAHUS 00
W3MEHEHUU KIIUMaTa,
MIPUHITUTIBEI OEPEHKITUBOTO
MIPOU3BO/ICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UpE3BBIYAITHBIX
CUTYaIHsIX;

JIP 30 "He npuHUMATh NEUCTBUS, IPUHOCAILEE BPE]
OKpY’Kalolllel Cpee;

JIP 31 ymeTb mpOoTHO3UPOBATh HEOIArONPHUSTHEIE
3KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JNENCTBHMN, IPEAOTBPAILATD UX;

JIP 32 paciiupuTh ONbIT ACSTEIBHOCTH SKOJIOTUUECKON
HaIlpaBJIEHHOCTH;

MP 05 pa3pabatbIBaTh IJIaH peIeHUs MTPOOIEMBI C
Y4ETOM aHaJIN3a UMEIOLINXCA MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

MP 17 ocymiecTBIATh LENEHANPABICHHBIN TOMCK
IIepPEeHOca CPE/ICTB U CIIOCOOOB IEHCTBHS B
po¢eCCUOHANTBHYIO CPENy;

MP 18 ymeTb IepeHOCUTh 3HAaHUS B IIO3HABATEIBHYIO U
MIPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

MP 34 npeqyaraTe HOBbIE IPOEKTHI, OLICHUBATH UICH
MO3ULMU HOBU3HBI, OPUTUHAIBHOCTH;

MP 38 naBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTUBBI B ACSITEILHOCTD, OLIEHUBATH COOTBETCTBUE
PE3YJITATOB LIEIAM

I1P6 04 ymeTs oniepupoBaTh MOHATHAMU: (PYHKIHUS,
HenpepbIBHAsA (YHKINA, IPOU3BOIHASL, IEpBOOOpa3Has,
OTIpeIeICHHBI MHTETPAT; YMETh HAXOIUTH TPOU3BOIHBIC
3JIEMEHTAPHbBIX (QYHKIMH, UCII0JIB3Ysl CIIPABOYHBIE
MaTepHabl; UCCIEN0BATh B MPOCTEHIINX CIydasx GyHKINU
Ha MOHOTOHHOCTb, HaXOJAUTh HAUOOJIbIlIEE U HAMMEHBIIIEE
3Ha4YeHHe PYHKIUH; CTPOUTH rpaKu MHOTOUICHOB C
UCIIOJIb30BaHUEM allapaTa MaTeMaTHYECKOro aHAJIN3a;
IPUMEHSTH TPOU3BOIHYIO IIPH PEIICHUH 3a7a4 Ha
JIBIDKEHUE; pellaTh MPaKTUKO-OPHEHTUPOBAHHbIE 33a]1aul Ha
HanOoIbIIee M HANMEHbIIIee 3HAYCHNU S, Ha HAXOXKJICHHUE
IYTH, CKOPOCTU U YCKOPEHHUS;

IIp6 11 ymers onepupoBaTh NOHATUSAMU: IBUKEHUE B
IPOCTPAHCTBE, 110100HbIe (GUTYPHI B TPOCTPAHCTBE;
HCIIOJIB30BATh OTHOIICHHE IIJIOIIAIEH TOBEPXHOCTEN 1
00BbEMOB MOAOOHBIX (UTYp TP PEIICHUH 3a/1aY;

[P0 12 ymeThb BBIUUCIATH T€OMETPUUECKHE BETUUHHBI
(mmuHa, yrou, miomaab, 00beM, MIOMaaAb IOBEPXHOCTH),
WCTIOJIh30BATh U3yYCHHBIE (DOPMYJITBI M METOIBI;

IIK 1.1. ®opmupoBats
AJITOPUTMBI Pa3pabOTKU

JIP 25 roToBHOCTH K aKTUBHOM JIE€ITEIILHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,

IIP6 01 BrameTp METOJAMHU JOKA3aTENbCTB, aJTOPUTMAMHU
pemieHus 3aaad; yMmeTb (opMynHpoBaTh OIpeneeHHs,




MIPOrpaMMHBIX MOJYJIEH B
COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM.

CIOCOOHOCTh MHULIMUPOBATD, IUTAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATD TaKyIO 1€ATEIbHOCTD;

JIP 34 coBepilleHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKON
KYJIbTYpPbI KaK CPE/ICTBA B3aUMOJIEHCTBUS MEXY JIIObMU
Y [TIO3HAHUS MUDA;

JIP 35 oco3HaHue NEHHOCTU HAyYHOU JESITEIbHOCTH,
TOTOBHOCTbH OCYILIECTBIIATH IPOECKTHYIO U
HCCIIEI0BATENbCKYIO AESITENIbHOCTh HHAUBUAYAIBHO U B
rpyImIe.

MP 04 BbIABISATH 3aKOHOMEPHOCTHU M IPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBBI B JE€STEIbHOCTD, OLICHUBATD
COOTBETCTBHE PE3YyJIbTATOB LEISAM, OLICHUBATh PUCKU
IMOCJICICTBUN NCATCIBHOCTH;

MP 11 oBnagieHre BUIaMU JI€ATEIbHOCTH MO MOTYYEHHUIO
HOBOT'0 3HaHMSI, €r0 UHTEPIIPETALINU, IPEOOPA3OBAHUIO U
MPUMEHEHUIO B PA3JTUYHBIX YU€OHBIX CUTYAIHIX, B TOM
YHCIIe IPH CO3/IaHUH YI€OHBIX U COIMABHBIX POEKTOB;

aKCUOMBl U TEOPEMBl, TNPUMEHATh UX, NPOBOAUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYX/ICHUS B X0JI€ PELICHMS 3a/1a4;
IIP6 02 ymeTh onepupoBaTh MOHSATHUSMU: CTENEHb YHMCIA,
JgorapuM YHCIa; YMEHHE BBIIOJHATH  BBIYMCICHHS
3HAYCHHH M TIPeoO0pa3oBaHU BBIPAKEHUN CO CTEHICHSMHU U
norapumamu, mpeodpazoBaHUE IPOOHO-PANMOHATBHBIX
BBIPAXKCHHUI;

ITP6 06 ymeTh pemath TEKCTOBBIC 33/1a4U Pa3HBIX THIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, J0JU M 4YacTH, HAa JBU)KEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH 3aJaudl W3
00J1aCTH yNpaBJIeHUs JIMYHBIMU U CEMEHHBIMU (PMHAHCAMM);
COCTABIISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CHCTEMBbl IO YCJOBHIO 3aJ]aud, MUCCIEO0BaTh MOJy4YEHHOE
pellIeHre U OLIEHUBATh PaBI0NOJ00HOCTb PE3YJIbTATOB;
IIP6 12 ymeTb BBIUUCIATH TEOMETPUYECKHE BEIMUYMHBI
(nmHAa, yromu, IUIOMAAb, 00BEM, IUIOIAAb MOBEPXHOCTH),
UCIIOJIb30BaTh U3y4YEeHHbIE (POPMYJIIbI U1 METO/IBI;

I1P6 14 ymeTs BHIOMpATh MOAXOISAIINN HU3YYEHHBIA METO/
JUIs peLIeHus 3a/Ja4yd, paclo3HaBaTh MaTeMaTUYecKHe
(GakTel W MaTeMaTHYeCKWe MOJCIH B TPHUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE NPUBOJUTH
NpUMEPBl  MATEMAaTHYECKUX OTKPBITHM POCCUHCKOH H
MHUPOBOM MaTeMaTU4ECKON HAYKH;

Py 06 ymerp cBOOOAHO ONEPUPOBATH TMOHATUSIMHU:
CTENEHb C IEJbIM IIOKa3aTeleM, KOpeHb HaTypajJbHON
CTENEHHU, CTENEHb C PAllMOHAJILHBIM [TOKa3aTejIeM, CTENEHb
C JIEHCTBUTEJIbHBIM IOKa3aTeNeM, Jorapudm 4ucia, CUHYC,
KOCHHYC U TaHT'€HC POU3BOJIBHOIO YHCIIA;

IIPy 08 ymeTs cBOOOIHO ONEPUPOBATH MOHITHIIMU: TpapuK
¢byHkuuu, obpaTHass QYHKIUSA, KOMIO3UIMSA (DYHKIIHIHA,
nuHeWHas (QYHKIWS, KBaapaTW4yHas (DYHKIUS, CTETeHHAs
(GyHKIMS € LeNbIM I0Ka3aTesleM, TPUTOHOMETpUYECKHe
¢byHKIMM, oOpaTHbIE TPUTOHOMETpUYECKHEe (pyHKUHUH,




ToKaszaTenbHass ®W JjorapudmMuyeckas (yHKIHH; YMEHUE
cTpouth Tpaduka (HYHKIHHA, BBIIOIHATH MPeoOpa3zoBaHUs
rpagukoB (PyHKIMH; yMEHHE MCIOJIb30BaTh TIpaduku
GyHKUMN U1 M3yYeHUs] MPOLIECCOB M 3aBHCUMOCTEH TpHU
pelleHNH 337ad U3 JPYTUX Y4eOHBIX IPEIMETOB U U3
peambHON KHM3HH; BBIpaXaTtb (GopMylaMu 3aBUCUMOCTH
MEXy BEJIMYMHAMY;

Py 12 ymers CcBOOOAHO ONEPUPOBATH MOHATHUSIMHU:
cpeaHee apu@meTrHyeckoe, MeaMaHa, HauOousbliee WU
HauMEHbIIIee 3HAYEHUs, pa3Max, JUCHEpPCUs, CTaHIapTHOE
OTKJIOHEHUE JUIsl OMNMCAaHUS YHCIIOBBIX JaHHBIX; YMEHHE
UCCIIEJIOBATh CTAaTUCTHYECKHUE JAaHHbIE, B TOM 4YHUCIE C
OpUMEHEHHEM TIpaUUYecKUX METOJAOB M 3JIEKTPOHHBIX
CPEICTB; rpadudecku HCCIIEI0BATh COBMECTHBIE
HaOJIIOIEHUST C TIOMOIIBIO JMarpaMM pacCeUBaHUs U
JIMHEHHOM perpeccuy;

IIPy 18 ymers MonenupoBaTh peajibHble CUTyallUd Ha
SI3IKE MATEMATHUKH; COCTaBJISATh BBIPAXKEHMS, YpPaBHEHMUS,
HEpaBEHCTBA W HUX CHUCTEMbl II0 YCJIOBMIO 3a/ayH,
UCCIIEJIOBaTh IIOCTPOEHHBIE MOJIENM C HCIOJb30BAHUEM
anmapara  anreOpbl, HHTEPHIPETHUPOBATH  MOITYUYEHHBIN
pe3yJbTaT; CTPOUTh MATEMaTUYECKHE MOJIEIN C IOMOIIBIO
TFE€OMETPUUYECKNX NOHATUN U BEJIMYMH, PEIIATh CBS3aHHBIE C
HUMHU TMPAKTUYECKUE 3a/layM; COCTABJIATH BEPOSTHOCTHYIO
MOJIellb M HWHTEPIPETUPOBATh IOJIYYEHHBIH pPE3yJIbTaT;
pelarh NpUKIaJHbIe 3a/1a4i CPEACTBAMH MaTEMaTUYECKOTO
aHaJiu3a B TOM UYHCIE COLUAIbHO-’KOHOMHUYECKOTO U
(U3MYECKOro XapakTepa;

IIPy 19 ymeTh BbIOMpATh NOIXOSAIMIMNA METOJT IS PEILICHUs
3a/1a4M; MOHMMAaHUE 3HAYMMOCTH MAaTEMaTHKU B W3Y4YEHUU
MPUPOAHBIX U OOLIECTBEHHBIX IPOLIECCOB U SIBICHU;
YMEHHE paclo3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTHKHU B
HCKYCCTBE, YMEHHUE MPHUBOJIUTH NPUMEPHl MaTeMaTHUYECKUX




OTKPBITUH PYCCKOW U MUPOBOM MaTEMATHYECKON HAYKH

IIK 1.2. Pa3pabatbiBaTh
MIPOrpaMMHbIE MOIYJIH B
COOTBETCTBHUU C

TEXHUYECKUM 3aJIaHUEM.

JIP 25 roTOBHOCTb K aKTUBHOH JICATCIBHOCTH
TEXHOJIOTHYECKON M COIMaIbHON HAIPABICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSTEIILHO BBITIOJHATH TAKYIO JICSITEIIBHOCTD;

JIP 34 coBeplilieHCTBOBAHUE SI3bIKOBOM U YMTATEILCKOM
KYJIbTYPbI KaK CPEJICTBA B3aUMOACHCTBHUS MEXKY JIFOIbMH
Y TTIO3HAHUS MUDA;

JIP 35 oco3HaHue IEHHOCTH HAYYHOU €S TEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISTh MPOCKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIBHO U B
rpy1re.

MP 04 BBISBIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B
paccMaTpUBaEMBbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBHI B ACSITEIBHOCTD, OIICHUBATh
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OLICHUBATh PUCKU
MOCJIEACTBUI IeITEIbHOCTH;

MP 11 oBnajienre BUJIaM1 JIEATEILHOCTH 110 MOTYYCHHUIO
HOBOT'O 3HAHMS, €r0 MHTEPIIPETAIIMH, TTPEOOPA30BAHUIO U
MPUMECHCHHIO B PA3JIUYHBIX YUCOHBIX CHTYAIHSIX, B TOM
YHCIie TIPU CO3JaHUH YY€OHBIX M COI[UANBHBIX TPOEKTOB;

IIP6 01 BiazeTs METOAAMM JI0KA3aTEIbCTB, aIrOPUTMaMU
pemieHust 3axad; yMmeTb (OpPMYIMPOBATH OIPEEeIICHUs,
aKCUOMBI W TEOPEMBI, TPUMEHATh UX, MPOBOAMUTH
JI0Ka3aTelbCTBEHHBIE PACCYKICHHS B X0/I€ PELLICHMs 3a/]1a4;
IIP6 02 ymerp onepupoBaTh MOHATHUAMHU: CTENEHb 4YUCIA,
JorapupM 4yuciaa; YMEHHE BBIIOJHATH  BBIYMCICHMS
3HAUEHUH U MpeoOpa3oBaHUIl BRIPAKCHUN CO CTETICHSIMHU U
aorapugmamu, Ipeodpa3zoBaHue JPOOHO-pallMOHAIBHBIX
BBIPAKCHU;

I1P6 06 ymeThb pemiaTh TEKCTOBBIE 3a/1a4 pa3HbIX TUIIOB (B
TOM YHCJE€ Ha TPOLEHTHI, JOJM M YacTH, Ha JBW)KCHUE,
paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTU 33Ja4d U3
o0JacTH yrpaBJeHUS JTUIHBIMU U CEMEHHBIME (PHHAHCAMMU );
COCTABJIATh BBIPA)XKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CHCTEMBI IO YCJOBHIO 3aJ]aud, MCCIEO0BATh ITOJYYEHHOE
peleHne U OLIeHUBATh MPaBA0N0J00HOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYMCIATH TI'€OMETPUYECKUE BEIUYMHBI
(mmuHa, yroiu, Mmiow@aab, 00bEM, IUIOMIAb MOBEPXHOCTH),
UCTIOJIb30BaTh M3yYCHHBIE ()OPMYJIIBI M METOIBI;

I1P6 14 ymeTs BBIOMpATh MOAXOIAIMI U3YYEHHBIH METO
JUIE  pelIeHusl 3a/Ja4yd, pacro3HaBaTh MaTEeMaTHYECKHE
(GakTel M MaTeMaTHYeCKHe MOJEIM B TPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE ITPHUBOIUTH
OpUMEpPbl MaTeMAaTUYEeCKUX OTKPBITMH POCCHHCKOM u
MHPOBOM MaTeMaTH4ECKON HAYKH;

IIPy 06 ymers CcBOOOJHO ONEPUPOBATH HOHATUSAMHU:
CTETIEHb C IIETBIM IIOKa3aTelieM, KOpPeHb HaTypalbHOU
CTEIEHH, CTENEHb C PAl[MOHAIBHBIM MOKa3aTeeM, CTEIEHb
C IEHCTBUTEILHBIM TIOKa3aTeseM, JIorapudM Yucia, CHHYC,
KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;

TPy 08 ymeTrs cBOOOIHO ONEPUPOBATH MOHITHIMU: TpapuK
¢byHKuMK, obpaTHas (QYHKIUS, KOMIO3UIMS (DyHKIMIHA,




auHeHas GyHKIUS, KBaapaTuuHas (QYHKIMS, CTETEHHas
(GyHKIMS € UENbIM II0Ka3aTesieM, TPUTOHOMETPUYECKUE
GbyHKIIMK, O0OpaTHBIE TPUTOHOMETPHUYECKUE (PYHKIUH,
nokaszaTenbHass | Jiorapupmuueckas (QyHKIHHM; yYMEHHE
CTpouTh rpaduka (GyHKIUH, BBIIOIHATH IpPeoOpazoBaHUs
rpadukoB (yHKIMNA; yMEHHE UCIOJIL30BaTh TrpauKu
GyHKIUR 119 U3y4eHHUs] IPOLECCOB M 3aBUCUMOCTEH IpHU
pelieHnH 3aAad U3 JPYTUX Y4YeOHBIX MPEIMETOB U W3
peaIbHOM KU3HU; BbIpaXKaTh (OpMynamMH 3aBUCHMOCTH
MEX]y BETMYMHAMU;

IIPy 12 ymerp cBOOOAHO OMNEPUPOBATH TMOHATUSIMHU:
cpeaHee apudMeTHdyeckoe, MeaAWaHa, HauOonbIIee U
HauMEHbIIIee 3HAUCHUs, pa3Max, JUCHEepPCHUs, CTaHIapTHOE
OTKJIOHEHWE JUIS ONKMCAHUS YHCIOBBIX JaHHBIX, YMEHHE
UCCIIEJIOBATh CTAaTUCTHYECKHUE MJaHHBIE, B TOM 4YHUCIE C
NpUMEHEHHEM TpaUYecCKuX METOAOB H DJIEKTPOHHBIX
CPEICTB; rpaduyecku UCCIIEeIOBATh COBMECTHBIE
HaOJIIOIGHUST C TIOMOIIBIO JHarpaMM pPAacCEUBaHHS U
JMHEWHOW perpeccuu;

[Py 18 ymerp MoIenupoBaTh peajibHble CUTyallud Ha
SI3BIKE MATEMAaTUKH; COCTaBJISATh BBIPAXKECHHs, YpaBHEHHS,
HEpPaBEHCTBA M WX CHCTEMBl IO YCIOBHIO 3a/IayH,
UCCIIeIoBaTh IOCTPOCHHBIE MOJIENM C MCIIOJIb30BAaHUEM
ammapara  anreOpbl, WHTEPIPETHPOBATH  TOITYYECHHBIN
pe3yibTaT; CTPOMTh MaTeMaTUYeCKHe MOJAEIH C MOMOILBIO
TE€OMETPUYUECKUX TOHITHI U BETMYUH, PEIIaTh CBSI3aHHBIE C
HUMH TPAaKTUYECKHUE 3a/1a4M; COCTABISTH BEPOSTHOCTHYIO
MOJIeNIb M HMHTEPIPETHPOBATh TMOJIYYEHHBIH pe3yibTar;
permaTh NPUKIAHBIE 33/1a4H CPEJCTBAMU MaTEMaTHIECKOTO
aHaM3a B TOM YHCJIE COLHAIbHO-I)KOHOMHUYECKOTO H
(hU3UIECKOTO XapaKTepa;

IIPy 19 ymeTs BBIOMpPATh TOAXOMALIMNA METO ISl PELLICHUS
3aJauy; MOHMMaHUE 3HAYMMOCTH MAaTeMaTHKH B M3yYCHHU




IPUPOJHBIX W OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUIL;
YMEHHUE PacIlO3HABATh IPOSBICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, YMEHUE NPUBOJUTH IPUMEPBI MaTEMaTHYECKUX
OTKPBITHHA PyCCKOM U MUPOBOM MaTEMaTUYECKON HAyKU

IIK 1.6. Pa3pabatbeiBaTh
MOJTYJIH TIPOTPAMMHOTO
obecrieyeHust st

MOOMIIBHBIX IIAT()OPM.

JIP 25 roToBHOCTH K aKTUBHOM AESITEILHOCTH
TEXHOJIOTUYECKON U COLUMAIIbHOW HAIIPaBJIECHHOCTH,
CIOCOOHOCTh HHULIMUPOBATD, IUTAHUPOBATH U
CaMOCTOSATENIbHO BBIMIOJHATH TAKYIO JICSITEIIbHOCTD;

JIP 34 coBepilleHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKON
KYJIBTYPBI KaK CPEJICTBA B3aUMOCIHCTBUS MEXKY JTIOIbMHU
Y MTIO3HAHUS MUDA;

JIP 35 oco3HaHue NEHHOCTU HayYHOU AESITEIbHOCTH,
TOTOBHOCTbH OCYLIECTBIISATh IPOCKTHYIO U
HCCIIE0BATENIbCKYIO ACATEIbHOCTh MHAUBUAYAIBHO U B
rpyImIe.

MP 04 BbIABIATH 3aKOHOMEPHOCTHU M IPOTUBOPEUUS B
paccMaTpuBaEMbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTUBHI B ACATEIHHOCTD, OIICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LEISAM, OLIEHUBATh PUCKU
IOCJICICTBUN NCATCIBHOCTH;

MP 11 oBnajgeHue BUJIaMU JI€ATEIbHOCTH MO MOITYYEHHUIO
HOBOTO 3HAaHMS, €T0 UHTEPIIPETAIIMU, TPEOOPA30BAHUIO U
MPUMEHEHHIO B PA3TTUYHBIX YU€OHBIX CUTYAIIHIX, B TOM
YHUCJIE TPU CO3JIaHUHU YUE€OHBIX U COIUATBHBIX TTPOEKTOB;

IIP6 01 Biamerb METOAAMU J10KA3aTENIbCTB, aJrOPUTMaMU
pemieHust 3ana4; yMeTb (OPMYIHPOBATH OIPEICIICHUS,
aKCUOMBl U TEOpEMBbl, TNPUMEHATh UX, [POBOAUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYX/ICHUS B X0JI€ PELICHMS 3a/1a4;
IIP6 02 ymeTh onepupoBaTh MOHATHUSMHU: CTENEHb YHUCIA,
JgorapuM YHCIa; YMEHHE BBIIOJHATH  BBIYMCICHHS
3HaYeHUH U NMpeoOpa3oBaHUM BBIPAXKEHUN CO CTENEHSAMHU U
naorapudmamu, Mpeodpa3zoBaHue IPOOHO-PAIMOHATBHBIX
BBIPAXKEHUI;

[1P6 06 ymeTpb pemath TEKCTOBBIC 33/1a4l Pa3HBIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JOJM M YacTd, HAa JBUXKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJOTU 3aJaud U3
00J1aCTH yNpaBJIeHUs JINYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA U HX
CHCTEMBbl IO YCJOBHIO 3aJjaud, HUCCIEO0BaTh MOJy4YEHHOE
pelIeHre U OLEHUBATh PABIONOI00HOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYMCIATH T'€OMETPUYECKUE BEINYMHBI
(nnmvHa, yroJ, miomaab, 00beM, TUIONIAAb MOBEPXHOCTH),
UCIIOJIb30BaTh U3y4EeHHBIE (POPMYJIIBI U METO/IBI;

I1P6 14 ymers BbIOMpaTh MOAXOASIINN U3YUYEHHBIN METO/
JUI  pElIeHus 3aJadd, pAclO3HAaBaTb MaTEMaTHYECKHE
(dakTbl M MaTeMaTHMYeCKHEe MOJEIM B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE ITPUBOUTH
IIpUMEPBl  MATEMAaTHYECKUX OTKPBITHM POCCUHCKOH H
MHUPOBOM MaTeMaTU4ECKON HAYKH;

Py 06 ymerp cBOOOAHO OMNEPUPOBATH TMOHATUSIMHU:
CTENEHb C IEJIBIM II0Ka3aTeleM, KOPEHb HaTypalbHOU
CTENEHH, CTENEeHb C PAl[MOHATBLHBIM [MOKa3aTejIeM, CTEeNEeHb
C JEMCTBUTENIbHBIM MOKa3aTesIeM, JiorapudM 4ucia, CUHYC,




KOCHHYC U TAHI'€HC IIPOM3BOJILHOIO YHCIIA;

ITPy 08 ymers cBOOOAHO ONEpUPOBATH MOHATHAMHU: rpaduK
dbyHkuuu, oOpaTHas (YHKIUSA, KOMIO3UIUA (QYHKIIUH,
AuHeWHas (YHKUMA, KBagpaTU4Has (YHKIHS, CTEHNCHHAs
GyHKIMSA € LeJNbIM I0Ka3aresieM, TPUTOHOMETPUYECKHe
¢yHKuuM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIHH,
HoKa3areiabHas M Jorapupmuueckas (yHKLHH; YMEHUE
cTpouTh Tpaduka (QYHKIHHA, BBIIOIHATH MPEOOpPa30BAHHS
rpagukoB (QyHKIMH; yMEHHE UCIOJIB30BaTh TIpaduku
GyHKIMH U1 M3y4eHUs] MPOLIECCOB M 3aBHCUMOCTEH TpHU
peleHuy 3ajad M3 Jpyrux Y4eOHBbIX HpPEeIMETOB U U3
peambHON KHM3HH, BBIpaXaTtb (GopMylaMu 3aBUCHMOCTH
MEXy BEJINYMHAMU;

Py 12 ymerp cBOOOAHO ONEPUPOBATh IOHATHUAMMU:
cpeaHee apu@meTHyeckoe, MeaMaHa, HauOojbllee U
HavMEHBIIIeEe 3HAYCHUs, pa3Max, TUCIIEPCHS, CTaHIApTHOE
OTKJIOHEHUE JUIsl OMNMCAaHUS YUCIOBBIX JaHHBIX; YMEHHE
UCCIIEIOBaTh CTATUCTHYECKUE JaHHBIE, B TOM YHCIE C
OpUMEHEHHEM TIpaUyecKUX METOAOB M 3JIEKTPOHHBIX
CpPEACTB; rpadudecKku HCCIIEI0BATh COBMECTHBIE
HaOJIIOIGHUST C TIOMOIIBIO JHarpaMM pacCeUBaHHUs U
JIMHENHOM perpeccuy;

TPy 18 ymers MonenupoBaTh peajibHble CUTyallMd Ha
S3bIKE MATEMAaTHKH; COCTABIIATh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMbl II0 YCIOBMIO 3a/lauH,
WCCIIeIOBaTh TIOCTPOCHHBIE MOJEIH C HCIIOJIb30BaHUEM
ammapara  anreOpbl, WHTEPIPETHPOBATH  IOITYYECHHBIN
pe3yibTaT; CTPOMTh MaTeMaTUYeCKHe MOJAEIH C MOMOILBIO
TE€OMETPUYUECKUX TOHITHI U BETMYUH, PEIIaTh CBSI3aHHBIE C
HUMH TpPAaKTUYECKHUE 3a/1auM; COCTABIATH BEPOSTHOCTHYIO
MOJIeIb W HWHTEPIPETHPOBATH IONYYSHHBI pe3yIIbTarT;
pemaTh NPUKIAJHbIE 3a/1a41 CPECTBAMU MaTeMaTHUYECKOTO
aHaliM3a B TOM YHCJIE COIHAIBbHO-DKOHOMHUYECKOTO M




(hU3UIECKOTO XapaKTepa,

Py 19 ymers BIOUpATh MOAXOASAIINI METOJT JIsl pELICHUS
3a/layM; MOHMMAaHHE 3HAYMMOCTH MaTEeMaTHKU B U3Y4YE€HUU
MPUPOJHBIX U OOIIECTBCHHBIX IPOIECCOB U SIBJICHMIA
yYMEHHE pacrlo3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTHKHU B
HCKYCCTBE, YMEHHE MPUBOJAUTH MPUMEPHl MaTEMAaTUUECKHUX
OTKPBITUH PYCCKOW U MUPOBOM MaTEMAaTHYECKON HAYKH

MK 2.5. [Tpou3BoauTh
MHCIEKTUPOBAHUE
KOMITOHCHT
MIPOrPaMMHOTO
oOecrieueHus Ha MpeaMeT
COOTBETCTBUS CTaHapTaM
KOJMPOBAHUSI.

JIP 25 roTOBHOCTB K aKTUBHOM JICITESILHOCTHU
TEXHOJIOTMYECKOW U COLIMAIbHON HAIIPaBJICHHOCTH,
CIIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOATEIIbHO BBIIOJIHATH TAKYIO IESTEIIbHOCTD;

JIP 34 coBepIiiieHCTBOBAHUE SI3bIKOBOM M YU TATEIIbCKOM
KYJIbTYpbI KaK CpPEJCTBA B3aUMOACHCTBUS MEXKIY JIFOJIbMU
Y MMO3HAHUS MUPA;

JIP 35 oco3HaHMe LIECHHOCTU HAYYHOU JeATEIbHOCTH,
TOTOBHOCTB OCYILIECTBJISATh IPOCKTHYIO U
HCCIIEA0BATENIbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B
rpyIIIe.

MP 04 BbISBIATH 3aKOHOMEPHOCTH U NMIPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBHI B ACSITEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YIbTATOB LIEJISIM, OLIEHUBATh PUCKHU
MOCJIEICTBUN ACATEIAbHOCTH;

MP 11 oBnasieHre BUIaMH ACSTEIbHOCTH 10 MOJTYYECHHIO
HOBOTO 3HaHMsI, €0 UHTEPIIPETALINH, TPEOOPA30BAHUIO U
MIPUMEHEHHUIO B PA3TMYHBIX YIEOHBIX CUTYaIIUSIX, B TOM
qHClie IPU CO3AaHUU YU€OHBIX U COI[MAIBHBIX TPOEKTOB;

IIP6 01 BiazeTs METOAAMM JI0KA3aTEIbCTB, aIrOPUTMaMU
pemieHust 3axad; yMmerb (OpPMYIMPOBATH OIpEesICHUs,
aKCUOMBI W TEOPEMBI, TPUMEHATh UX, MPOBOAMUTH
JI0Ka3aTeIbCTBEHHBIE PACCYKJICHHS B X0/I€ pEeLLICHHs 3a/]1a4;
IIP6 02 ymerb onepupoBaTh MOHATUSAMHU: CTENEHb UYHUCIA,
JorapuM 4YHciIa; YMEHHE BBIIOJHATH  BBIYMCICHMS
3HAUCHUH M MpeoOpa30BaHUil BBIPAKCHHUI CO CTETICHSIMHU U
aorapupmamu, Mpeodpa3zoBaHue JPOOHO-pallMOHAIBHBIX
BBIPAKECHU;

I1P6 06 ymeTb pemiaTh TEKCTOBBIE 3a/1a4 pa3HbIX TUIIOB (B
TOM YHCJE Ha TPOLEHTHI, IO M YacTd, Ha JBH)KEHUE,
paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTU 33Ja4yd U3
o0JacTH yrpaBJIeHUS JTUIHBIMU U CEMEHHBIME (PHHAHCAMMU );
COCTaBJIATh BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA M MX
CHCTEMBI TIO YCJOBHIO 3aJ]au, HMCCIEOBATh ITOJYYEHHOE
peleHne U OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYMCIATH T'€OMETPUYECKUE BEIUYMHBI
(mmuHa, yrom, MJolaab, 00BbEM, IUIOIMIAb MOBEPXHOCTH),
WCTIOJIH30BATh M3yYCHHBIE (HOPMYJIIBI M METOIBI;

I1P6 14 ymeTs BBIOMpATh MOAXOAIMN U3YYEHHBIH METOA
JUIE  pelIeHWsl 3a/Ja4yd, pAaclo3HAaBaTh MaTeMaTHYECKHE
(GakTel M MaTeMaTHYeCKHe MOJEIM B TPHUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE ITPUBOIUTH
NpUMEpbl MaTEeMaTUYeCKHX OTKPBITHM POCCHICKON H
MHPOBOM MaTeMaTH4YECKON HAYKH;

IIPy 06 ymers CcBOOOJHO ONEPUPOBATH HOHATHUSIMHU:




CTENEeHb C IIeJIbIM I[IOKa3aTejaeM, KOpPEeHb HaTypalbHON
CTETIEHH, CTEMEHb C PAl[MOHAIBHBIM MTOKa3aTeeM, CTEIIEHb
C JIEHCTBUTENIbHBIM MOKa3aTeNieM, Jorapudm yucia, CUHYC,
KOCHHYC U TAHI'€HC IPOM3BOJILHOTO YHCIIA;

ITPy 08 ymeTh CBOOOIHO OTIEpUPOBATH MOHATHIMH: TpaduK
¢byHkuuu, oOpaTHast QYHKIUS, KOMIO3UIMA (DYHKIIHIA,
auHerHas GyHKIuUsS, KBaapaTuuHas (QYHKIMS, CTETEHHas
(GyHKIMSA € UeNbIM II0Ka3aTesieM, TPUTOHOMETPUYECKUE
GbyHKIIMM, O0OpaTHBIE TPUTOHOMETPHUYECKUE (PYHKIUH,
nokaszaTenbHass | JiorapudmMuueckas (QyHKIUH, yMEHHE
CTpouTh rpaduka (yHKIUH, BBIIOIHATH IpPeoOpazoBaHUs
rpadukoB (QyHKIMHA; yMEHHWE WCIOJIb30BaTh TIpauKu
GyHKIUR 1719 U3y4eHHUs] TPOLECCOB M 3aBUCUMOCTEH IMpHU
pelieHnH 3a7ad W3 JPYTUX Y4YeOHBIX MPEIMETOB W W3
peanbHOM KM3HHU; BbIpaxaTb (OpPMyllaMU 3aBUCUMOCTHU
MEXIy BEIIMYHMHAMHY;

Py 12 ymerp cBOOOAHO OMNEPUPOBATH TMOHATHUSIMHU:
cpemHee apudMETHYECKOe, MeauaHa, HauOoJbllee U
HauMEHbIlIee 3HAUeHUs, pa3Max, JUCHEepPCHUs, CTaHIapTHOE
OTKJIOHEHWE JUIS OIHMCAHUS YHCIOBBIX JaHHBIX, YMEHHE
UCCIIeIoBaTh CTAaTUCTHYECKUE [aHHblEe, B TOM 4HCIE C
NpUMEHEHHEeM TpaUyecKux METOJOB M  AIIEKTPOHHBIX
CPEACTB; rpadudecku HCCIIeI0BaTh COBMECTHBIE
HAONIOZCHUS C TIOMOUIBIO JMarpaMM pacCeMBaHUS W
JIMHENHOM pEerpeccuy;

TPy 18 ymerp MonenupoBaTh pealibHble CUTyallud Ha
S3bIKE MATEMAaTHKH; COCTABIIATh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMbl II0 YCIOBMIO 3a/1ayH,
WCCIIeIOBaTh TIOCTPOCHHBIE MOJEIH C HCIIOJIb30BaHUEM
anmapara anreOpbl, HHTEPHPETHPOBATh  MOTYYEHHBIN
pe3yabTaT; CTPOUTh MaTeMaTHYECKHUE MOJIENN C TTOMOIIBIO
TeOMETPUUECKUX MOHATUI U BEIMYHUH, PeIIaTh CBSI3aHHBIE C
HUMH TPAKTUYECKHE 3a/1a4M; COCTABIISATH BEPOSTHOCTHYIO




MOJIETIb ¥ HMHTEPHPETUPOBATH TMOJYUYEHHBIA PE3YJIbTaT;
pelaTh TpUKIaAHbIC 3a/1a4U CPEICTBAMU MAaTEMAaTUYECKOTO
aHagW3a B TOM YHCJIIE CONMAJIbHO-DKOHOMHYECKOrO H
(hU3HUYECKOTO XapaKTepa;

ITPy 19 ymeTh BBIOMpaTh MOAXOSIIAA METO AJII PEIICHUS
3a/1aud; MOHUMaHUE 3HAYMMOCTH MaTE€MaTUKU B W3yYCHUU
NPUPOTHBIX M OOIIECTBEHHBIX IPOIECCOB M SIBJICHUU;
YMEHHUE Pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMATHUKHU B
HCKYCCTBE, YMEHUE MPUBOAUTH MPUMEPHI MATEMATHYECKHUX
OTKPBITHHA PYCCKOM U MUPOBOM MaTEMaTUYECKON HAYKU

IIK 11.1. OcyiiecTBiasTh
cOop, 00pabOTKy M aHATIU3
nHpopManuu s
[IPOEKTUpOBaHUs 0a3
TAHHBIX.

JIP 27 roTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU;

JIP 34 coBepilieHCTBOBAHUE SI3BIKOBOM U YMTATEIIbCKON
KYJIbTYpPbI KaK CPE/ICTBA B3aUMOJCHCTBUS MEXY JTHObMU
Y MTIO3HAHUS MUDA;

JIP 37 ChpopMHpOBaHHOCTH CAaMOPETYJINPOBAHUS,
BKJIFOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTH
aJanTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSIM U
MIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

JIP 40 CpopMupoBaHHOCTH COIHMATBHBIX HABHIKOB,
BKJIIOYAIOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOILIEHUS C
JOPYTUMU JTIOAbMH, 3a00THTHCS, TPOSBISATH HHTEPEC U
paspeniaTh KOH(IUKTHI.

MP 05 pa3pabarbIBaTh IUIaH pELIEHUs TPOOIEMBI ¢
Y4ETOM aHaJIN3a UMEIOLINXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

MP 06 BHOCUTH KOPPEKTHBBI B JESTEIbHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YJITATOB LIEJISIM, OLIEHUBATH PUCKU
MOCJIE/ICTBUU NCATCIBHOCTH;

MP 07 xoOpAMHUPOBATH U BBITIONHATH pa0OTY B YCIOBUSIX
peaIbHOTO, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3alMOJIEICTBUYS;

I1P6 01 BnazeTh MeTOJAMM JIOKA3aTENbCTB, aJrOPUTMaMHU
pemieHust 3amav; yMeTb (OPMYIHPOBATH OIPEICIICHUS,
aKCUOMBl U TEOpEMBbl, TNPUMEHATh UX, MPOBOAUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYX/ICHUS B X0JI€ PELICHMs 3a/1a4;
I1P6 02 ymerh omepupoBaTh HNOHATUSMM: CTENEHb YMCIA,
jgorapuM yHuCla; yMEHHUE BBIIOJHATH  BBIYMCIICHUS
3HaYeHUH U MpeoOpa3oBaHUM BBIPAXKEHUN CO CTENEHSAMHU U
naorapudmamu, Mpeodpa3zoBaHue IPOOHO-PAIMOHATBHBIX
BBIPAXKEHUI;

[1P6 06 ymeTh pemath TEKCTOBBIC 3a/1a4l Pa3HBIX TUIIOB (B
TOM 4YMCJ€ Ha TMPOLEHTHI, JOJM M YacTH, Ha JBU)KEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJIOTH 3aJaud W3
00J1aCTH yNpaBJIeHUs JINYHBIMU U CEMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA MU HX
CHUCTEMBI IO YCIIOBHUIO 3aJla4yM, HCCIIEN0BaTh MOIYYEHHOE
pelIeHre U OLIEHUBATh MPaBIONOJ00HOCTh PE3YIbTaTOB;
IIP6 12 ymeTb BBIYUCIATH TE€OMETPUUYECKUE BEITUUHHBI
(nnmvHa, yroJ, miomaab, 00beM, TUIONIAAb MOBEPXHOCTH),
UCIIOJIb30BaTh U3y4YEeHHBIE (POPMYJIIBI U METO/IBI;

I1P6 14 ymers BbIOMpaTh MOAXOASIINN U3YUYEHHBIH METOJ
JUIs  pelIeHus 3a/Ja4yM, paclo3HaBaTh MaTeMaTHYecKHe
(GakTel W MaTeMaTHYeCKHe MOJEIH B TPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE ITPUBOJIUTH




NpUMEPHl  MATEMATUYECKUX OTKPBITUH POCCUMCKOW U
MHPOBOM MaTeMaTU4ECKON HAYKH;

I[Py 06 ymerpb CBOOOAHO ONEPUPOBATH TOHITHAMHU:
CTENEHb C IEJIbIM II0Ka3aTejIeM, KOpPEHb HaTypaJbHON
CTEIIEHH, CTENEHb C PAl[MOHAIBHBIM [IOKAa3aTeIeM, CTEIIEHb
C IEMCTBUTENBHBIM TOKa3aTeseM, JorapudM 4ucia, CUHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJILHOIO YHCIIA;

ITPy 08 ymers cBOOOAHO ONEpUPOBATH MOHATHAMHU: TpaduK
dbyHkuuu, oOpaTHas QYHKIUA, KOMIO3WIUS (QYHKIIUH,
AuHeWHas (YHKOWA, KBagpaTU4Has (YHKIMS, CTEHNCHHAs
(GyHKIMSA € LeJNbIM I0Ka3aTesieM, TPUTOHOMETPUYECKHe
¢byHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIIHH,
nokaszareiabHas M Jiorapupmuueckas (yHKIMH; YMEHHE
cTpouth Tpaduka (DYHKIHHA, BBITOIHATH MPEoOpa3oBaHUs
rpadpukoB (QyHKUMN; yMEHHE UCHOJIb30BaTh TrpauKu
GyHKIMN U1 M3YYeHHs TMPOILECCOB W 3aBHCUMOCTEH TpHU
peleHny 3ajad M3 Jpyrux Yy4eOHBIX HpPEeIMETOB U U3
peaJIbHOM KHU3HU; BbIpaKaThb (opMmynamMu 3aBUCHUMOCTH
MEXIy BEJINUYMHAMU;

NPy 12 ymerp cBOOOAHO ONEPUPOBATH TMOHATUSIMHU:
cpeaHee apu@meTHyeckoe, MeaMaHa, HauOojbllee U
HauMEHbIIIee 3HAYEHUs, pa3Max, JUCHEpCHUs, CTaHIapTHOE
OTKJIOHEHHE IJIsl ONMCAaHHS YHUCIIOBBIX JaHHBIX; YMEHHE
HCCIIEIOBaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM YHCJIE C
OpUMEHEHHEM TIpaUUyecKuX METOAOB M 3JIEKTPOHHBIX
CPEICTB; rpaduuecku HCCIIEI0BATh COBMECTHBIE
HaOJIIO/IEHNsT C TMOMOUIbI0 JUarpaMM pacceuBaHus U
JIMHENHOMN perpeccuy;

TPy 18 ymerp MonenupoBaTh pealibHble CUTyallud Ha
SA3bIKE MATeMaTHKHU; COCTAaBJIATH BBIPAKEHUS, YPaBHEHUS,
HEpaBeHCTBA M MX CHCTEMbl IO YCJOBHMIO 3aJayH,
HCCIIEI0BaTh IOCTPOECHHBIE MOJIENM C HCIOJb30BAHUEM
anmapara ajireOppl, HHTEPNPETHUPOBATh MOJYYEHHBIN




pe3yabTaT; CTPOUTh MAaTEeMAaTHYECKUE MOJEIH C TTOMOIIBIO
F€OMETPUUYECKHUX MOHATHH U BETUYUH, PEIIAaTh CBI3aHHBIC C
HUMH TIPAKTUYECKHUE 3aJlau; COCTABJIATh BEPOSTHOCTHYIO
MOJICJIb ¥ HHTEPHPETUPOBATH TOJYUYCHHBIA PpE3yJIbTaT;
pemaTh TPUKIaAHBIC 3a/1a4l CPEICTBAMU MAaTEMaTHUUECKOTO
aHalmM3a B TOM YHCJIC COIMAIbHO-DPKOHOMUYECKOrO U
(hU3UYIECKOTO XapaKTepa,

Py 19 ymers BBIOMpATh MOAXOASAIINN METOJ [Tl pELLICHUS
3a/1a4d; MTOHMMaHUE 3HAYMMOCTH MaTeMaTUKU B M3y4YCHUU
MPUPOJHBIX U OOIIECTBEHHBIX IPOIECCOB U SIBICHUIA
YMEHHE pacrlo3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTHKHU B
HCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MATEMAaTUUECKUX
OTKPBITHI PYCCKON U MHUPOBOM MaTeMaTHUeCKON HAyKH

IIK 11.2. ITpoexktupoBath
0a3y JaHHBIX Ha OCHOBE
aHaIM3a IIPEeAMETHOU
o0nacTu.

JIP 25 roTOBHOCTh K aKTUBHOM JIEATETLHOCTH
TEXHOJIOTMYECKON M COLMaIbHOI HAIPABIEHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOATEIIbHO BBINOJHATH TAKYIO IESTEIbHOCTD;

JIP 34 coBepiiieHCTBOBAHUE SI3bIKOBOM U YMTATEIILCKOM
KYJIbTYpbI KaK CpPEJCTBA B3aUMOACHCTBUS MEXKY JIFOJIbMU
Y TIO3HAHUS MUDA;

JIP 35 oco3HaHME IEHHOCTH HAYYHOU AEATEIbHOCTH,
TOTOBHOCTB OCYIIECTBIISTh MMPOCKTHYIO U
HCCIIEA0BATENIbCKYIO AESATENbHOCTh MHAUBUAYAIBHO U B
rpy1re.

MP 04 BBISBIATH 3aKOHOMEPHOCTH ¥ IPOTUBOPEYUHS B
paccMaTpUBaEeMBbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHUBHI B ACSITEIBHOCTD, OLIEHUBATH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OLICHUBATh PUCKHU
MOCJIE/ICTBUI I€ATEIbHOCTH;

MP 11 oBnasieHre BUIaMH ACSTEILHOCTH 10 MOJTYYECHHIO
HOBOTO 3HAHMSI, €M0 UHTEPIIPETALINH, TPEOOPA30BAHUIO U
MPUMEHEHHUIO B PA3TMYHBIX YICOHBIX CUTYaIUsIX, B TOM
YHCIie IPU CO3TAHUH YU€OHBIX M COITMAILHBIX TPOEKTOB;

IIP6 01 BnaneTs METOAAMM JI0KA3aTEIbCTB, aIrOPUTMaMU
pelieHus 3agad; yMeTb (OpPMYJIMPOBaTh ONPEIEICHHUS,
aKCUOMBl U TEOpPEMBbl, MPUMEHSATb MX, IPOBOAUTH
JI0Ka3aTeJIbCTBEHHBIE PACCYXKICHHUS B XOJI€ PELICHMS 3a/1a4;
IIP6 02 ymerb onepupoBaTh MOHATUSAMHU: CTENEHb UYHUCIA,
JgorapupM 4YHciIa; YMEHHE BBIIOJHATH  BBIYMCICHMS
3HAUCHUH W MpeoOpa30BaHUil BBIPAKCHHUI CO CTEIICHSIMHU U
aorapugmamu, Mpeodpa3zoBaHue JPOOHO-pallMOHAIBHBIX
BBIPaKCHU;

I1P6 06 ymeTh pemiaTh TEKCTOBBIE 3a/1a4 pa3HbIX TUIIOB (B
TOM YHUCJIE€ Ha MPOLEHTHI, JOJIM M YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH 33Ja4d U3
o0JacTy ynpaBieHUs JUYHBIMU U CEMEHHBIMU (PUHAHCAMU );
COCTaBJIATh BBIPAXKECHUS, YpPaBHEHHUS, HEPAaBEHCTBA U HX
CUCTEMBI IO YCIIOBHUIO 3aJlayM, HCCIIEN0BaTh MOIYYEHHOE
peleHne ¥ OLEHUBATh NMPaBAONOJOOHOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIYMCIATH T'€OMETPUYECKUE BEIUYMHBI
(MHa, yroj, IUIOMIAAb, 00BEM, IUIOIAAb MOBEPXHOCTH),
HCIIOJIb30BaTh N3Y4YEHHbIE (POPMYJIIBI U METOIBI;

I1P6 14 ymeTh BHIOMpATh MOAXOSAIIMN M3YYEHHBIH METON




JUI  pellleHus 3aJauyd, paclo3HaBaTh MaTeMaTH4YecKue
(GakTel W MaTeMaTHYeCKWe MOJENIH B TMPHUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSAX, B HICKYCCTBE; YMEHHE NPUBOIUTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITUM POCCUHCKOUW H
MHUPOBOU MaTEMaTUYECKON HAYKH;

IIPy 06 ymers cBOOOAHO ONEPUPOBATH MOHATUSIMHU:
CTeNEeHb C IIeJIbIM I[IOKa3aTejeM, KOPEeHb HaTypalbHON
CTETIEHH, CTETEHb C PAI[MOHANBHBIM MTOKa3aTeIeM, CTEIIEHb
C JIEHCTBUTENIBHBIM IOKa3aTelieM, Jorapudm yucia, CUHYC,
KOCHHYC U TAHT€HC IPOM3BOJILHOTO YHCIIA;

IIPy 08 ymeTs cBOOOHO ONEPUPOBATH MOHATHIMHU: TpapuK
¢byHkuuu, oOpaTHas QYHKIUS, KOMIO3UIMS (DYHKIIHIA,
nuHeWHas GyHKIUsS, KBaapaTuuHas (YHKIMS, CTETEHHas
GyHKIHS € UENbIM II0Ka3aTesieM, TPUTOHOMETPUYECKHE
¢byHkuu, oOpaTHbIE TPUTOHOMETpUYECKUE (PYyHKUHUU,
noKaszareibHas M Jorapupmuueckas (yHKIHH; YMEHHE
CTpouTh rpaduka (yHKIUH, BBIIOIHATH NMpPeoOpazoBaHUs
rpadukoB (QyHKIMNA; yMEHHWE WCIOIb30BaTh TIpauKu
GyHKIUR 1719 U3ydeHHUs] TPOILECCOB M 3aBUCUMOCTEH IMpHU
pelieHnH 3a7ad M3 JPYTUX Y4YeOHBIX MPEIMETOB W W3
pearbHOM KM3HM; BbIpaXaTb (OpMylaMH 3aBUCUMOCTH
MEX]y BETHUYMHAMU;

TPy 12 ymers CcBOOOAHO ONEPUPOBATh MOHATUSAMHU:
cpenHee apudmMeTHueckoe, MeIuWaHa, HauOoJiplee U
HaVMEHbIlIee 3HAYEHHUs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHWE JUIS ONHCAHUS YHCIOBBIX JaHHBIX, YMEHHE
WCCIIeIOBaTh CTaTHCTUYECKHWE JaHHBIE, B TOM YHCIE C
OpUMEHEHHEM TIpaUUyecKUuX METOJAOB M 3JIEKTPOHHBIX
CpPEACTB; rpaduvecku MCCIIEIOBATh COBMECTHBIE
HAOJIOZCHUS C TIOMOLIbIO JMarpaMM pacCceuBaHUS M
JIMHENHOMN perpeccuy;

IIPy 18 ymers MonenupoBaTh peajibHble CUTyallUd Ha
SI3PIKE MATEMAaTHKH; COCTABIISITh BBIPAKEHUS, YpaBHEHUS,




HEPABCHCTBA M MX CHCTEMBl II0 YCJIOBHIO 33JayH,
HCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C HCIOJIB30BAHUEM
anmapara  anreOpbl, HHTEPIPETHPOBATH  IOITYYEHHBIN
pe3yibTaT; CTPOUTh MATEMAaTUYECKUE MOJEIU C IOMOIIBIO
TEOMETPUUYECKUX NOHATHN U BEJIMYMH, PEIIATH CBSI3aHHBIC C
HUMHU NPAKTUYECKUE 3a/ladM; COCTABJIATH BEPOSTHOCTHYIO
MOJelIb M HWHTEPIPETUPOBATh IOJIYYCHHBIH pPE3yJIbTaT;
peuaTh IpUKIagHbIe 3a1a4U CPEACTBAMU MAaTEMAaTUYECKOIO
aHaJiu3a B TOM 4YHUCJIE COLHAIbHO-)KOHOMHUYECKOIO U
(hbU3HUECKOTO XapaKTepa;

ITPy 19 ymets BbIOMpPATh NOAXOAALIMA METO ISl peILICHHS
3a/la4M; MOHMMAaHUE 3HAYMMOCTH MaTEeMaTHKU B M3Y4YEHUU
OPUPOAHBIX M OOLIECTBEHHBIX IPOLECCOB M SABICHMIA;
YMEHHE pacrlo3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTHKU B
UCKYCCTBE, YMEHUE NPUBOJUTH IPUMEPBHI MaTEMaTHUYECKUX
OTKPBITHH PYCCKOM M MUPOBOM MaTEMaTUYECKON HAYKH

IIK 11.3. Pa3zpabatsiBaTh
00BEKTHI 0a3bl JaHHBIX B
COOTBETCTBHH C
pe3ylibTaTaMH aHau3a
MPEeIMETHOM 00J1acTH.

JIP 25 roToBHOCTH K aKTUBHOM AESITEILHOCTHA
TEXHOJIOTMYECKOW U COLMAIBHON HAITPABJICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBAThH U
CaMOCTOSTEJIBHO BBIMIOJIHATH TAKYIO JEATEIIBHOCTD;

JIP 34 coBepileHCTBOBAHUE SI3bIKOBOM M UYMTATENICKOU
KYJbTYpbI KaK CPEACTBA B3AUMOAECHCTBUS MEXKY JIFOJIbMHU
Y TTO3HAHUS MUDA;

JIP 35 oco3HaHue EeHHOCTH HayYHOU AESITeIbHOCTH,
TOTOBHOCTb OCYILECTBJISATH IPOCKTHYIO U
HCCIIEIOBATENIBCKYIO IETEIbHOCTh MHANBUAYAJIbHO U B
TpYIIIE.

MP 09 BnaneTh HaBbIKAMU yu4e€OHO-HCCIIEIOBATEIBCKON U
MPOEKTHOM JEATEIbHOCTH, HABBIKAMU PA3PELICHUS
npo0em;

MP 10 ciocoOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOATEIIbHOMY MOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB

I1P6 01 BnameTp MeTOJaMM JOKa3aTENbCTB, aJrOPUTMaMH
pemieHust 3amav; yMeTb (OPMYIHPOBATH OIPEICIICHUS,
aKCUOMBl U TEOpEMBbl, TNPUMEHATh UX, MPOBOAUTH
JI0Ka3aTeIbCTBEHHBIC PACCY)KICHHS B XOJI€ PEIICHHS 3a/1a4;
I1P6 02 ymerh omepupoBaTh HMOHATUSAMM: CTENEHb YMCIA,
JorapuM dYHCIa; YMEHHE BBINOJIHITH  BBIYMCICHHS
3HaYeHUH U MpeoOpa3oBaHUM BBHIPAXKEHUN CO CTENEHSAMHU U
norapupmMamu, TpeoOpa3oBaHue JIPOOHO-PAMOHATBHBIX
BBIPAJKECHU;

[1PG 06 ymeThb pemiath TEKCTOBBIE 33/1a4d Pa3HBIX TUIIOB (B
TOM 4YMCJ€ Ha TMPOLEHTHI, JOJM M YacTd, Ha JBU)KEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH 3aJaddl W3
00J1aCTH yNpaBJIeHUs JINYHBIMU U CEeMEHHBIMU (PMHAHCAMH);
COCTABIISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CHCTEMBl IO YCJOBHIO 33J]au, MCCIEO0BaTh MOJYy4YEHHOE
peleHre 1 ONEHUBATh TPABIONOI00HOCTh PE3yIbTaTOB;
IIP6 12 ymeTb BBIYHCIATH T€OMETPUYECKHE BEJIMUYHMHBI




MO3HAHUS;

MP 11 oBiniajienre BUJIaMU JIEATETbHOCTH MO MOTYYEHHUIO
HOBOT'O 3HaHMSI, €r0 UHTEPIIPETALUU, IPEOOPA30BAHUIO U
MPUMEHEHHIO B PA3JTUYHBIX YUCOHBIX CHTYAIHSIX, B TOM
YHClie IPU CO3JaHUU YU€OHBIX U COI[HAIBHBIX TPOEKTOB;

(mmvHa, yroi, miomaab, 00beM, IUIONIAAb ITOBEPXHOCTH),
MCIOJIb30BATh U3yYCHHBIE (HOPMYJIIBI M METOIBI;

I1P6 14 ymerh BBIOMpaTh MOAXOMSIINA U3y4YEHHBIH METO]
JUIs pellleHus 3aJauyd, paclio3HaBaTh MaTeMaTUYECKUe
(GakThl M MaTeMaTHYeCKHe MOJEIM B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE NMPUBOIUTD
MpUMEpPbl MaTEMAaTHUYECKUX OTKPBITHH POCCUUCKON U
MHPOBOM MaTeMaTU4ECKON HAYKH;

I[Py 06 ymerpb CBOOOAHO ONEPUPOBATH TOHITHSAMHU:
CTENEHb C IEJIbIM II0Ka3aTeJIeM, KOPEHb HaTypaJbHON
CTENEHH, CTENEeHb C PAI[MOHATBLHBIM [MOKa3aTeseM, CTEIeHb
C IEMCTBUTENBHBIM TOKa3aTeseM, JiorapudM ducia, CHHYC,
KOCHHYC ¥ TAaHI'€HC MPOU3BOJILHOTO YKCIIA;

IIPy 08 ymers cBOOOAHO ONEpUPOBATH MOHATHIMHU: TpaduK
¢byHkuy, oOpatHas (yHKUIHA, KOMIIO3UIUS (DYHKIUH,
nuHeWHas (YHKOWSA, KBagpaTU4Has (YHKIMS, CTENCHHAs
GyHKIUS C LeIbIM IOKas3aTelieM, TPUTOHOMETPHUYECKUe
¢byHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIIHH,
nokasarenbHass M Jorapupmuyeckas (QyHKIHUUA; YMEHUE
cTpouth Tpaduka (HYHKIHHA, BBITOIHATH MPEoOpa3oBaHUs
rpa¢pukoB (QyHKIMI; yMEHHE HCHOJIb30BaTh TIpaduKu
GyHKIUE 119 U3ydeHHs] IPOLECCOB M 3aBUCUMOCTEN mpu
pelIeHny 3a7ad M3 Jpyrux Yy4eOHBIX NpPEeIMETOB U U3
peaJIbHOM KHU3HU; BbIpaKaTh (opMynaMH 3aBUCHMOCTH
MEXy BEJINYMHAMU;

Py 12 ymerp cBOOOAHO ONEPUPOBATH TMOHATUSIMHU:
cpenHee apudmMeTHueckoe, MeIuWaHa, HauOoJplee U
HauMEHbIIIEE 3HAUEHUs, pa3Max, JUCIEpPCHUs, CTaHIAapTHOE
OTKJIOHEHHE JJIsl ONMCAaHUS YHUCJIOBBIX JaHHBIX; yYMEHHE
HCCIIEI0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHCJIE C
MPpUMEHEHHEM TpapuyecKuX METOJOB U DJIEKTPOHHBIX
CPEICTB; rpaduvecku HCCIIEI0BATh COBMECTHBIE
HaOJIIOJIEHUsT C TOMOUIbI0 JUarpaMMm pacceuBaHus U




JIMHEWHOW perpeccuy;

IIPy 18 ymerp MoIenupoBaTh pealibHblE CUTyallud Ha
SI3IKE MATEMAaTUKH; COCTaBJISATh BbIPAXKECHHS, YpaBHEHUS,
HEpPaBEHCTBA W MX CHUCTEMBl IO YCIOBHUIO 3aJaud,
UCCIIEJIOBaTh IIOCTPOEHHBIE MOJENH C HUCHOJIb30BAHUEM
anmapara aireOpepl, HWHTEPIPETHPOBATH  TOTYYCHHBIN
pe3yNbTaT; CTPOUTh MATEMAaTUYECKHUE MOJIETH C IOMOIIBIO
F€OMETPUUYECKHUX MOHATHHA U BETUYUH, PEIIATh CBS3aHHBIC C
HUMH TPAKTUYECKHE 3a[auM; COCTaBISTh BEPOSTHOCTHYIO
MOJICJIb ¥ HHTEPHPETUPOBATH TOJYUYCHHBIA PpE3yJIbTaT;
pelaTh IPUKIaTHbIE 33Ja4l CPEICTBAMUA MAaTEMaTHIECKOTrO
aHajiM3a B TOM YHCJE COIUAIbHO-DPKOHOMHYECKOTO U
(bU3MUECKOTO XapaKTepa;

Py 19 ymets BIOUpATh MOAXOISAIINI METOJT JJIsl PEIICHUS
3a/la4y¥; MOHMMAaHHE 3HAYMMOCTH MaTEeMaTHKU B W3Y4YECHUU
NPHUPOJHBIX W OOMIECTBEHHBIX IIPOIECCOB W  SIBIICHUH;
YMEHHE pacrlo3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTHKHU B
HCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MATEMAaTUYECKUX
OTKPBITHI PYCCKON U MHUPOBOM MaTeMaTHYeCKON HAyKH

K 11.5.
AJIMUHUCTPUPOBATH Oa3bl
JTAHHBIX.

JIP 25 roTOBHOCTH K aKTUBHOM JIEATETLHOCTH
TEXHOJIOTUYECKON ¥ COLMAIbHON HAaNpaBIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IIIAHUPOBATh U
CaMOCTOATENIbHO BBINOJIHATH TAKYIO €S TEIIbHOCTD;

JIP 34 coBepiiieHCTBOBAHHE SI3bIKOBOM U YMTATEIHCKOU
KYJbTYPbI KaK CpPEJCTBA B3aUMOACHCTBUS MEXKIY JIFOJIbMU
Y TIO3HAHMSI MUPA;

JIP 35 oco3HaHME IEHHOCTH HAYYHOU AEATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISITH IPOEKTHYIO U
HCCIIEA0BATENIbCKYIO ACATENbHOCTh MHAUBUAYAIBHO U B
rpymre.

MP 04 BBISBIATH 3aKOHOMEPHOCTH U IPOTUBOPEYUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

MP 06 BHOCUTH KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATD

IIP6 01 BnazeTs METOAAMM JI0KA3aTEIbCTB, aIrOPUTMaMU
pelieHus 3agad; yMeTb (OPMYJIHMPOBaTH OIpeeseHHs,
aKCHUOMBl U TEOpPEMBbl, MPUMEHSITh WX, MPOBOJUTH
JI0Ka3aTeNIbCTBEHHBIE PACCYXKICHUS B XOJI€ PELICHMS 3a/1a4;
IIP6 02 ymerb onepupoBaTh MOHATUSAMHU: CTENEHb UYHUCIA,
JorapupM 4YHciIa;, YMEHHE BBIIOJHATH  BBIYMCICHHS
3HAYEHHUI ¥ TIPeoO0pa3oBaHU BRIPAKEHUN CO CTEMEHSIMH U
aorapugmamu, Mpeodpa3zoBaHue JPOOHO-pallMOHATIBHBIX
BBIPaKCHU;

I1P6 06 ymeTh pemiaTh TEKCTOBBIE 33/1a4M pa3HbIX TUIIOB (B
TOM YHUCJI€ Ha MPOLEHTHI, JOJM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH 3aJaud W3
o0JacTu ynpaBieHHs JIUYHBIMU U CEMEUHBIMU (PHAHCAMU );
COCTAaBJISITh BBIPAKEHUS, YPAaBHEHUS, HEPAaBEHCTBA M HX




COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OLIEHUBATh PUCKHU
MOCJIEICTBUN ACATEIBHOCTH;

MP 11 oBnasieHue BUJIaMH ACSTEILHOCTH 1O MOJTYYECHHIO
HOBOT'O 3HAHMS, €T0 UHTEPIIPETALIMU, TPEOOPA30BAHUIO U
MIPUMEHCHHUIO B PA3JIMYHBIX YICOHBIX CUTYaIlIUsIX, B TOM
YHCIIe TIPU CO3JAHUH YISOHBIX M COITUAIBHBIX TPOEKTOB;

CHCTEMBI IO YCJOBHIO 3aJjaud, MCCIEOBaTh IMOJy4YE€HHOE
peleHre U OLEHUBATh PABAONOJ00HOCTh PE3yIbTaTOB;
IIP6 12 ymeTh BBIUMCIATH TEOMETPUUYECKUE BEIIMYHUHBI
(nuHa, yromu, IUIOIAAb, 00bEM, IUIOIMIAAb MOBEPXHOCTH),
UCII0JIb30BaTh U3y4YEeHHbIE (POPMYJIIbI U METO/IBI;

I1P6 14 ymeTs BBIOMpATh MOAXOISAIINN U3YYEHHBIA METOJ
JUIs  PpeLIeHus 3aJadyd, paclo3HaBaTh MaTeMaTHYEeCKHe
(GakTel W MaTeMaTHYeCKWe MOJEIH B TPHUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE; YMEHHUE NIPUBOIUTD
IIpUMEPBl  MATEMaTUYECKUX OTKPBITUM POCCUHCKOU H
MHUPOBOI MaTeMaTU4eCKOU HAyKH;

Py 06 ymerp cBOOOAHO ONEPUPOBATH TMOHATUSMHU:
CTENEHb C ILEJbIM II0Ka3aTeleM, KOpeHb HaTypaJbHOH
CTENEHU, CTENEHb C PAl[MOHAIBHBIM [10KA3aTEIEM, CTEIICHb
C ICMCTBUTENIBHBIM IIOKa3aTelIeM, JiorapudM 4ucia, CUHYC,
KOCHHYC ¥ TAaHI'€HC IIPOU3BOJIBHOTO YKCIIA;

ITPy 08 ymers cBOOOAHO OIEPUPOBATH MOHATHAMMU: rpaduK
¢byHkuuu, oOpaTHas QYHKIUS, KOMIO3UIMS —(DYHKIIHIA,
AuHeNHass (QYHKUMSA, KBagpaTUyHas (yHKIMs, CTEHNEHHas
(GyHKIMS € LENbIM TI0Ka3aTeieM, TPUTOHOMETPUYECKHE
¢yHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHe (YHKIMH,
MoKaszarejabHass W Jorapudmuueckas QYHKIUH;, yMEHHE
CTpoUTh Tpaduka (PYHKIHH, BBIIOIHATH MpeoOpa3oBaHUs
rpagukoB (PyHKIUH; yMEHUE UCIOJB30BaTh Tpaduku
GyHKUMH U1 M3ydeHHs! MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelleHny 3a7ad U3 JIpyruX Y4YeOHbIX NPEIMETOB U U3
peaIbHOM KW3HU; BbIpaKaTh (opMynaMH 3aBUCHMOCTH
MEXy BEJINYMHAMU;

Py 12 ymerp cBOOOJHO ONEPUPOBATH TMOHATUSAMHU:
cpeaHee apudmeTHyeckoe, MeaMaHa, HauOojbllee U
HauMeHbIllee 3HAYeHUs, pa3Max, TUCHEepCHUs, CTaHAapTHOE
OTKJIOHEHHE JJIsl ONMCAHHSA YHUCIIOBBIX JaHHBIX; yYMEHHE
WCCIIeIOBaTh CTATUCTHUYECKHE JaHHble, B TOM YHCJIE C




MpUMEHEHHEM TpaduyecKuX METOJOB U DJIEKTPOHHBIX
CPEICTB; rpaduvecku HCCIIEI0BATh COBMECTHBIE
HAOJMIO/IEHUs C TOMONIbIO JHarpaMM pacceuBaHUs U
JIMHEHHOM perpeccuy;

I[Py 18 ymers MopenupoBaTh peajbHbIE CUTyalldd Ha
SI3BIKE MATEMATHUKH; COCTABJIATh BBIPAXKEHMS, YpPaBHEHMS,
HEpPaBEHCTBA M HX CHCTEMbl 110 YCIOBHUIO 3a/auH,
HCCIIEI0BaTh IOCTPOECHHBIE MOJIENM C HCIHOJb30BAHUEM
anmapara ajireOpbpl, HHTEPIPETHUPOBATh  MOJYyYEHHBIN
pe3yJIbTaT; CTPOUTh MATEMAaTUYECKHE MOJEIU C IMOMOILBIO
F€OMETPUUYECKHUX MOHATHI U BEJTMYUH, PELIATh CBA3AHHBIC C
HUMH TPAKTUYECKHE 3aJauM; COCTaBIATh BEPOSTHOCTHYIO
MOJIeJIb M HWHTEPIPETHUPOBATH IOJYYECHHBIH pE3yJIbTaT;
pelarh NpUKIaJHbIe 3a/1a4l CPEACTBAMH MAaTEMaTHYECKOTO
aHajiM3a B TOM YHUCJIE COLUUAIbHO-DKOHOMHYECKOTO H
(hU3HUYECKOTO XapaKTepa;

IIPy 19 ymeThb BbIOMpATh TOIXOSIIMNA METOT Ui PEeIICHUS
3a/1a4M; MOHMMAHUE 3HAYMMOCTH MAaTEeMaTHKU B M3Y4YE€HUU
OPUPOJHBIX U OOMIECTBEHHBIX IMPOILECCOB U SBIICHUM;
YMEHHE pacro3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTHKHU B
UCKYCCTBE, YMEHUE NPUBOAUTH IPUMEPBI MaTEMaTHUYECKHUX
OTKPBITHI PyCCKOM M MUPOBOM MaTEMaTUYECKON HAYKU




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLTAHBI

2.1. O0beM yueOHOM TMCIUILVIMHBI M BUAbI Y4eOHOH PadoThI

Bun yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/iIbHOI NPOrPaAMMBbI JUCHUIIIMHBI

304

B T.4.

OcHoOBHOE coJiep;KaHue 262
B T.4.

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

TEOpeTUIECKoe 00yueHne 3
PaKTUYECKUE 3aHATHUS 27
IIpome:kyToUHAsI aTTECTANMSA (IK3AMEH) 12




2.2. TemaTu4yeckuid IJIAH U COepP:KaAHNE Y4eOHO JucUUIINHBI «MaTeMaTuka

HaumenoBanue Conep:kanue y4yeOHOro Mmarepuasa (0OCHOBHOE M NPO(eCcCHOHATBHO-OPUEHTUPOBaHHOe), | O0beM | DopMupyemMble
pa3/iesioB U TeM JlabopaTopHbIe U MPaKTHYeCKUe padoThl, CAMOCTOSITeIbHASA padoTa 00y4Yarommxcs, YacoB | KOMIIETEHIHMH
HHAVMBHUYAJIbHBIN NPOEKT
1 2 3 4
Paznea 1. 14 OK 01,
IToBTOpEHHne Kypca } OK 02,
MAaTEMAaTUKHU OCHOBHOU OK 03,
IIKOJIbI OK 04,
Tema 1.1 Coneprxkanue y4eOHOr0o MaTepuasia
Hens u 3anaun bazoBble 3HaHUS U YMEHUS IO MaTEMATHKE B MPOPECCUOHANBHON U B IOBCEAHEBHOU SE 32’
MaTE€MaTUKH NpU JIESITEJIbHOCTH. ’
OCBOCHHU Jlekuus 1 OK 07
CIEUUAIILHOCTH
Tema 1.2 Copep:xanue yueOHOro MaTepuana IK 1.1
Yucna 1 BBIYUCIICHUS. JleiicTBUSI HaJl TIOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U IIK 2.5
Bripaxenus u JEeCSITUUHBIMU Tpo0simu. [leiicTBus co cTeneHsMu, OpMYIIbl COKPAIIEHHOTO YMHOYKEHHUS. MK 11.1
npeoOpa3oBaHUs Jlekus 1 K 11.2
IIpakTHYeCKOe 3aHATHE 1 IIK'11.3
Tema 1.3. IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (co/lep:KaHNe MPHUKJIAJHOT0 MOYJIs1) HK 11.5
['eomeTpus Ha Bunst nnockux ¢uryp u ux miomazs. [IpakTuko-opueHTHpOBaHHBIE 337]a4l B Kypce
IJIOCKOCTH Ir€OMETPHUH Ha IJIOCKOCTH
Jlekumst 1
Tema 1.4 Conepxanue yueOHOro MaTepuasa
[IpouieHTHBIE [IpocTeie mpoLEeHTHI, pa3Hble cioco0b! MX BhlunciaeHHsl. CII0KHbIE MPOLIEHTHI
BBIYHCIICHUSA Jlekuus 1
IIpakTHyeckoe 3aHsATHE 1
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJlep:KaHue (ColepKaHue MPUKJIATHOTO MOTYJIs1)
Hcnonp3oBanme MporieHToB B MPO()ECCHOHATBHBIX 3a1a9ax
IIpakTHyeckoe 3aHsATHE 2
Tema 1.5 Conepxanue yueOHOro MaTepuasa
YpaBHEeHHS U Jluneiinble, KBaJipaTHbIE, IPOOHO-JIMHEITHBIE YpPaBHEHUS M HEPABEHCTBA
HEPABEHCTBA Jlexnus 1
IpakTuyeckoe 3aHATHE 2




Tema 1.6
CucreMsl ypaBHEHUN U
HEpaBEHCTB

Coneprxanue yaeOHOTo MaTepuasa

CriocoOpl pelieHus: CUCTEM JTMHENHBIX YpaBHEHUH. CHCTEMbl HETMHENHBIX YPaBHEHUH.
CucreMpl HEpaBEHCTB

Jlexkuust 1
Tema 1.7 Coneprxkanue y4eOHOr0o MaTepuasia
BxoaH0i1 KOHTpOIIBL Brruuciienus u npeodpasoBanus. YpaBHEHUS M HEPABEHCTBA. | eoMeTpHs Ha MIIOCKOCTH
KonTtpoJsbHas padora 2
Pazneua 2. 26 OK 01,
CTeneHu M KOPHM. OK 02,
Crenennasi yHKuus OK 03,
Tema 2.1 Copepxanue yueOHOro Marepuasia OK 04,
Crerentast GyHKUHMS, €€ | [JomsTHe KOPHS N-0if CTEIIEHHU U3 JeHCTBUTENbHOrO ncna. OYHKIUK y = VX uX cBoiicTBa 1 OK 05,
CBOMCTBA rpacduku. CBOICTBAa KOPHS N-0i CTENEHU OK 07
Jlekuus 2
IIpakTHYecKoe 3aHsATHE 2 IK'1.2
Tema 2.2 Coneprxkanne y4eOHOro Marepuasia IIK 1.6
ITpeoGpa3oBanue ITpeoOpa3oBanue UPPAITMOHAIBHBIX BBIPAKEHHUH IIK 2.5
BBIPAXKEHUI C KOPHAMH Jlexknus 1 IIK 11.1
N-0ii CTENCHH IIpakTHYecKoe 3aHATHE 4 gi Hz
Tema 2.3 Conepxanue yueOHOro MaTepuasa '
CBolicTBa CTENEHHU C [TonsiTre creneHu ¢ a00BIM PallMOHAIBHBIM MOKa3aTeneM. CTeneHHble PYHKIUH, UX
palnoHaIbHBIM U CBOWCTBA U IrpauKu
JIECTBUTEIIbHBIM Jexuust 1
IOKa3aTCJIIMU IIpakTHyeckoe 3aHATHE 4
Tema 2.4 Conepxanue yueOHOro MaTepuasa
PaBHOCWIIBHOCTB PaBHOCUIIBHOCTB YpaBHEHUH U HepaBeHCTB. Onpenenenusi. OCHOBHbIE TEOPEMBI
YPaBHEHHH U PaBHOCHIIBHBIX I€peXojax B ypaBHEHUAX U HepaBeHcTBaX. OOIIMe METO/Ibl PEeLIeHUs
HepaBeHCTB. O0mue YpaBHEHUM: NIEPEX0/1 OT paBEHCTBA (PYHKIMH K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX
METO/Ib] PEILICHUS (GyHKIMN, METOJT pa3iIOKEeHHUs Ha MHOXKUTEIH, METO/] BBE/IEHUSI HOBOW NEPEMEHHOI,
(GyHKIIMOHATBHO-TpaUUECKU METOJ
Jlekuus 2
Tema 2.5 Coneprxanne y4eOHOT0 MaTepurasa
Pemenune PaBHOCMIIBHOCTB MppallMOHAIBHBIX YPABHEHUN U HEPABEHCTB. METO/IbI UX PELIEHUS.
UppalMOHATIbHBIX Pemenne uppanroHalbHbIX YpaBHEHUN 1 HEPABEHCTB
YpaBHEHUU U Jlekuus 2




HEPABCHCTB IIpakTHyeckoe 3aHsATHE 4
Tema 2.6 Copepxanne yaeOHOro MaTepuana
CTeneHu U KOpHHU. Omnpenenenue creneHHor GyHKuM. Vcnonp30BaHue €€ CBOMCTB MPU PEIICHUH YPAaBHCHUH U
CrenenHast GyHKITHS HEPaBEHCTB
IlpakTHYecKkoe 3aHATHE 2
KonTtpoJsbHas padora 2
Pasznea 3. 18 OK 01,
IMoxka3arenbHasi OK 02,
(pyHkuus OK 03,
Tewma 3.1 Coneprxanue y4eOHOro MaTepuasia OK 04,
[TokazarensHas CreneHb ¢ IPOU3BOJIBHBIM JEHCTBUTENBHBIM MOKa3arenaeM. OnpeneneHue noka3areabHou OK 05,
dbyHKIMS, ee CBOMCTBa ¢byHKIMH, ee CBOMCcTBa U rpaduk. 3HAKOMCTBO C IPUMEHEHUEM MMOKA3aTeNbHON (DYHKITHH. OK 07
Pemenune nmokazaresbHBIX YpaBHEHUH (PYHKIIMOHAIBHO-TPA()UIECKUM METOIOM
Jlexuus 2 1K 1.2
Tema 3.2 Coneprxkanne y4eOHOro Marepuasia 1K 1.6
Pemenue Pemenne nokazarenbHbIX YpaBHEHHI METOI0M YpaBHUBAHUS MOKa3aTeNel, METOJOM HK 11.1
[10Ka3aTeJIbHbIX BBEJICHUSI HOBOW NIEPEMEHHOMH, (PyHKIMOHAIBHO-TpapUUeCKUM METO10M. Perienue HK 11.5
ypaBHEHUI U MOKAa3aTeIbHbIX HEPABEHCTB
HEPABEHCTB Jleknus 4
IIpakTHyeckoe 3aHsATHE 4
Tema 3.3 Copep:xaHne yueOHOTo MaTepuana
Cucremsl Pemrenne cucreM nokasaTenbHbIX YPaBHEHUN
MIOKa3aTeNbHbIX Jlekuust 2
ypaBHEHHU IIpakTHYecKoe 3aHATHE 2
Tema 3.4 Conepxanue yueOHOro MaTepuasa
Pemenue 3anau. Pemenne nokasarenpHbIX YpaBHEHUI METOIOM YpaBHUBAHUS NIOKa3aTENEeH U METOJOM
[ToxazarenbHast BBEJICHUSI HOBO NIEPEMEHHOM. Pelenne nokasarenbHbIX HEPaBEHCTB
yHkms IIpakTHyecKoe 3aHATHE 2
KonrposabHas paora 2
Pasznen 4. 26 OK 01,
Jlorapu¢gmsi. OK 02,
Jlorapudpmuueckasn OK 03,
hynkums OK 04,
Tema 4.1 Copep:xanne yueOHOTo MaTepuana OK 05
,

Jlorapudm yucna.

Jlorapudm yncina. JlecaTHUHBINA U HATYpaJIbHBIN JOrapu@Mbl, YUCIIO €




Jecatnunsbiii u Jlekumusi 2 OK 07
HaTypaJIbHbIHA IIpakTHyeckoe 3aHsiTHE 2
J0rapu@Mbl, YUCIIO € MK 1.2
Tema 4.2 Copepxanne yaeOHOro MaTepuana K 1.6
CaoiicTBa norapupmon. | Cpoiictsa orapudmos. Onepaiius JorapupMUPOBAHHS. K 11.1
Onepanps Jlekuus 2 '
Jorapu)MUpOBaHuUsl IIpakTHYecKoe 3aHATHE 2
Tema 4.3 Coneprxkanue y4eOHOr0o MaTepuasia
Jlorapudmuueckas Jlorapudmuueckasi QyHKIUS U €€ CBOICTBA
¢byHK1IMS, ee CBOHCTBA Jlekuus 2
Tema 4.4 Coneprxkanue y4eOHOro Marepuasia
Pemenune [Tonsarue norapupmuyeckoro ypasHeHus. Onepanus noTeHUUpoBaHus. Tpu OCHOBHBIX
JOTapuUPMHUECKUX METO/a PELICHHS JOTapU(PMHUUECKIX YPAaBHEHUH: (PYHKINOHATBHO-TPaPHUECKHI, METOA
ypaBHEHUH U IOTEHIIMPOBAHHUS, METOJI BBE/IEHUS] HOBOM nepeMeHHO. Jlorapudmuyeckie HepaBeHCTBa
HEPABEHCTB Jlexuus 2
IIpakTHYecKkoe 3aHsATHE 4
Tema 4.5 Conepxanue yueOHOro MaTepuasa
Cucremsl ANTOpPUTM pelIeHHus CUCTEMBI ypaBHEHUN. PaBHOCHIIBHOCTD JIOTapu()MUIECKUX YpaBHEHHUH U
J0rapupMHUECKUX HEPABEHCTB
ypaBHEHUH Jlekumst 2
IpakTHYecKoe 3aHsATHE 4
Tema 4.6 IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (co/lep:KaHNe MPHUKJIAJHOT0 MOYJIs1)
Jlorapudmsl B npupoae | [Ipumenenue norapudma. Jlorapudmudeckas crupaib B pupoje. Ee MmaremaTndeckue
Y TEXHUKE CBOMCTBA
IIpakTHyeckoe 3aHsATHE 1
Tema 4.7 Conepxanue yueOHOro MaTepuasa
Pewenne 3anau. Jlorapudmuueckas ¢pyHkuus. Pemenne npoctedmmx gorapupMuuecKux ypaBHEHUM
Jlorapugmsl. IIpakTHyeckoe 3aHsITHE 1
Jlorapudmuueckas Konrpoannas padora 2
byHKIHISA
Pazneu S. OK 01
KommiekcHble yucia
Tewma 5.1 Coneprxanne y4eOHOro MaTepuasia
KommnuiekcHbie uncna. [Tonatue kommiekcHoro uucia. ComnpskeHHblE KOMILJIEKCHBIE YMCIA, MOAYJIb M apryMEHT
[TpumeHenne KOMIUIEKCHOro  yucia. @opma  3amMcH  KOMIUIEKCHOTO  4ucia  (reomMeTpuyeckas,




KOMIIJICKCHBIX YHCECII

TPUTOHOMETpHYECKas, anredpamdeckas). ApudmeTnueckue AEHCTBUS € KOMIUIEKCHBIMU

yuciaMu. BpIonHeHHe pacueToB C IOMOIIBI0  KOMIUIEKCHBIX uucen. [lpumepsl

MCIO0JIb30BAHUS KOMIIJIEKCHBIX YHCEI

Jlekuus 2
Pa3znea 6. 44 OK 01,
OCHOBBI OK 02,
TPUIOHOMETPUH. OK 03,
$£:Irc(::;MeTpnqecKne OK 04,
Tewma 6.1 Coneprxkanue y4eOHOro Marepuasia OK 05,
Tpuronomerpuyeckue Paguannas mepa yria. IToBopoT ToukM BOKpyr Hauana koopauHat. OmpeneneHue CHHYca, OK 06,
byHKIIH KOCHHYyCa, TaHIe€HCa U KOTaHIeHca. 3HaKu CHHyca, KOCMHYca, TaHI'€HCAa M KOTaHIeHca II0 OK 07
IPOM3BOJILHOTO YIJIa, YeTBEPTAM. 3aBUCUMOCTb MEX/Y CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJHOI0 U
yucia. Paguannas n TOTO K€ yIia K 1.2
rpajycHas Mepa yria Jexkuust 2 K 11.1
Tema 6.2 Copep:xanue yueOHOro MaTepuana
OcHoBHbIE Tpuronomerpuueckue toxxaectBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHIEHC YIJIOB O U - Q.
TPUTOHOMETPUUECKHE @DopMyIibl IPUBEICHHUS
TOXXJIECTBA. Jleknus 2
DopMyJIbl IPUBEACHUS IIpakTHYecKoe 3aHATHE 2
Tema 6.3 Coneprxkanne y4eOHOro MaTepuana
Cunyc, kocunyc, Cymma 1 pazHOCTb cuHYCcOB. CymMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC JJBOIHOTO
TAHT'€HC CYyMMBI U yraa. @opMyibl NOJI0BUHHOTO yriia. [Ipeobpa3oBanus cyMMbl TPUTOHOMETPUYECKUX (PYHKLINUN
pPa3HOCTH JBYX YIJIOB B IIPOM3BEICHUE U IPOU3BEICHUS B CyMMY. BbIparkeHre TpUTOHOMETPUYECKUX (PYHKITHI
CuHycC 1 KOCUHYC yepe3 TaHT'€HC MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanust mpoctenmx
JBOMHOTrO yria. TPUTOHOMETPHUYECKUX BBIPAKEHUM
@opMyIIbI TOJIOBUHHOTO | JleKIUA 4
yria IIpakTHyeckoe 3aHsATHE 2
Tema 6.4 Conepxanue yueOHOro MaTepuasa
OynKIMY, X CBOWCTBA. | OONMacTp OmNpeneNieHusT W MHOXECTBO 3HaueHWi ¢QyHkmumit. YETHOCTH, HEYETHOCTS,
CriocoObI 3a1aHus nepuoIMnYHOCTh GyHKIMNA. CrocoObl 3ajaHus QyHKIMN
GyHKIMHI Jlekuus 2

IpakTHYecKoe 3aHATHE 2




Tema 6.5
Tpuronomerpudeckue
(GyHKLUH, X CBOICTBA U
rpaduku

Coneprxanue yaeOHOTo MaTepuasa

OO6nacte ompenesneHus ¥ MHOXECTBO 3HAYEHHH TPUTOHOMETpUYecKux (yHKimid. YETHOCTD,
HEYETHOCTh, IEPUOANYHOCTh TPUTOHOMETpUYEeCKUX (yHKIMI. CBOMCTBA U TpapuKu QyHKIHIMA
y=C0SX,y=sinX,y=tgX,Yy=ctg X.

Jlekuus 2
IIpakTHyeckoe 3aHsATHE 2
Tema 6.6 Coneprxkanne y4eOHOro MaTepuasia
[IpeobpazoBanue Cxarue u pacTshkeHUe TpadUKOB TPUTOHOMETPUUYECKHUX (DYHKITHIA.
rpa¢guKoB ITpeoOpazoBanue rpa)KOB TPUTOHOMETPUYECKHUX (DYHKITHIHA
TPUTOHOMETPUYECKHUX IIpakTuyeckoe 3ansATHE 2
byHKIMI
Tema 6.7 IIpogeccnonanbHO-OpHEHTHPOBAHHOE COJlep:KaHMe (Co/lep:KaHue MPHUKJIAJHOT0 MOYJIs1)
Onucanue Vcnonp30BaHne CBOMCTB TPUTOHOMETPHUYECKUX (DYHKINH B MPO(EeCCHOHANBHBIX 3a1a4ax
TPOM3BOICTBEHHBIX IpakTHYecKoe 3aHsTHE 2
MIPOLIECCOB € MTOMOILIBIO
rpaduKoB QyHKIHIA
Tema 6.8 Coneprxkanne y4eOHOro Marepuana
OO6patHbie O6patHble TpuronomeTpuyeckue Gynkuun. Mx cBoiicTBa u rpaguku
TPUTOHOMETPUYECKUE Jlexuus 2
byHKIIMHN
Tema 6.9 Coneprxkanne y4eOHOro MaTtepuasia
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHME Sin X = a. YpaBHeHMe tg X = a, ctg X = a. Pemenue
ypaBHEHUSA U TPUTOHOMETPUYECKUX YPABHEHMM OCHOBHBIX THWIIOB: MPOCTEHUIINE TPUTOHOMETPUUECKHE
HEPABEHCTBA YPaBHEHHUs, CBOJAINMECS K KBaJApaTHBIM, pEIIaeMble pa3JIO)KEHHEM Ha MHOXHUTEIMH,
onHOpoaHbIe. [IpocTelime TPUroHOMETPUYECKUE HEPABEHCTBA
Jlekus 4
IIpakTHyeckoe 3aHsATHE 6
Tema 6.10 Copep:xanne yueOHOTo MaTepuana
Cucremsl CucteMsl IPOCTENIINX TPUTOHOMETPUUYECKNX YPAaBHEHUHN
TPUTOHOMETPUUECKHUX Jlekuus 2
ypaBHEHHU TpakTHYecKoe 3aHATHE 2
Tema 6.11 Coneprxanne y4eOHOT0 MaTepuasa
Pemenne 3ana4. OcHoBel | [IpeoOpa3oBanrie  TPUTOHOMETPHYECKHX  BBIPAKCHUH. PelleHne TPHUTOHOMETPHUYECKHX
TPUTOHOMETPHUH. YpaBHEHU W HEPABEHCTB, B TOM YHCJIC C UCIIOJIb30BAHUEM CBOWCTB (DYHKITHH.
Tpuronomerpuueckue IIpakTHYeckoe 3aHATHE 2




byHKIUH

KonTposbHas pabora

Paznen 7. 36
IIpousBoanas
(pynxuumn, ee
NpUMeHeHHe
Tema 7.1 Copepxanne yaeOHOro MaTepuana
[TonsTne nmpousBoaHoN. | OnpenencHre YUCIOBOM MOCIIESIOBATEIBHOCTH U CITOCOOBI e 3a1aHus1. CBOWCTBA YUCIIOBBIX
®opMmybl U IpaBUiIa nocieaosarenbHocTel. OnpeaeneHue npezena nociae10BaTeIbHOCTH. Boluncienue npeaenos
b depeHIpoBaHUS nocnenoBarenbHocTel. [Ipeaen dynkiun Ha 6eckoneunoctu. [Ipenen Gpynkuuu B Touke.
[Tpupamenue aprymenta. [lpupamenne ¢pynkunu. 3anaun, IpUBOISALINE K TOHATHIO
npon3BoHON. Onpenenenre Npou3BoIHON. AJITOPUTM OTBICKaHHUSI IPOU3BOIHOM
Jlekuus 2
Tema 7.2 Copep:xanue yueOHOro MaTepuana
[IpousBoiHbIE CyMMBI, Dopmynsl auddepennuponanus. [Ipasuna quddepenunpoBanms
pPa3HOCTH MPOU3BEACHUS, | Jlekmus 2
JaCTHOTO IIpakTHYecKoe 3aHsATHE 2
Tema 7.3 Coneprkanue y4eOHOro Marepuania
[TpousBoHbIE Omnpenenenue cnoxHoi GyHkuu. [Ipor3BoaHas TPUTOHOMETPUUYECKUX PYHKIIUM.
TPUTOHOMETPUYECKUX ITpon3BoaHas coXHOU (PYHKIUU
dbyukuuii. [IpousBonnas | Jleknus 2
CIIOXKHOW QyHKIMH IIpakTH4eckoe 3aHATHE 2
Tema 7.4 Coneprxkanne y4eOHOro MaTtepuasia
ITonsTue o ITonsarue HenpepsiBHOM (pyHKIMU. CBOMcTBA HENpepbhIBHOM QyHKIMH. CBSA3b MEXKIY
HENPEePhIBHOCTU HENPEPBIBHOCTHIO U AUPPEpEeHINPYEMOCThIO PYHKIIMH B TOUKE. AJITOPUTM PELICHUS
¢ynkuuu. Meton HEPABEHCTB METOJIOM UHTEPBAJIOB
WHTEPBAJIOB Jlexuus 2
Tema 7.5 Conepxanue yueOHOro MaTepuasa
I'eomerpruecknii u I'eomeTprueckuii cMbIC MPOU3BOAHON (PYHKIIMH — YIIIOBOM KO3 (PUIIMEHT KacaTeIbHOH K
du3nUecKuit cMbICT rpaduKy GyHKIIMH B TOUKE. Y paBHEHUE KacaTelbHOW K rpaduKy QYHKIMUA. AITOPUTM
IIPOU3BOJHOU COCTaBJICHHs YpaBHEHHs KacaTelbHOH K rpaduky pyHkunn y=f(x)
Jlexknus 2
IpakTHYecKoe 3aHATHE 2
Tema 7.6 Coneprxanne y4eOHOT0 MaTepuasia

duznuecknii CMBICHT
IIPOU3BOJHOM B

Ouzndeckuii (MEXaHMUECKU) CMBICI IPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHH t: v =S’ (t)

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
IIK 1.1
NK 11.1




po¢eCCHOHATIBHBIX IIpakTnyeckoe 3ansATHE 2
3a/a4ax
Tema 7.7 Coneprxkanue y4eOHOro MaTepuasia
MOHOTOHHOCTh Bospacranue u yosiBanue (QyHKIMH, COOTBETCTBHE BO3pPACTAHHS U YOBIBAaHUS (DYHKIIUH 3HAKY
byukun. Touku npou3BoiHOM. [ToHSTHE MPON3BOIHOM BBICIIETO MOPSI/IKA, COOTBETCTBUE 3HAKA BTOPOIl
JKCTpeMyMa MIPOU3BOIHOM BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpe3Ke. 3aauu Ha MAaKCUMYM H
MUHUMYM. [ToHSATHE aCHMITOTHI, CIOCOOBI UX ONpPEAEIeHUs. AJITOPUTM UCCIEAOBAHUS
(YHKIMU ¥ TOCTPOEHHUS €€ rpaduka ¢ MOMOILIbIO MPOU3BOJHOM. [IpoOHO-THMHEHHAS YHKIUS
Jlexkuus 2
IIpakTHyeckoe 3aHsATHE 4
Tema 7.8 Copep:xanue yueOHOro MaTepuana
Hccnenosanue pynkuuil | MccnenoBanue pyHKIME HA MOHOTOHHOCTD M IOCTPOEHHUE TPa(UKOB.
H IOCTPOEeHUE TpadukoB | IIpaKTHYECKOe 3aHsITHE 4
Tema 7.9 Haubonsiiee u | Conepxanue yueOHOTo Marepualia
Ha¥MeHblIee 3HaueHuss | HaxokaeHne HanOobIero 1 HAMMEHBIIETO 3HAYCHUH (QYHKIUI, TOCTPOSHHE TPadrKOB
byHKIIIN MHOTOYJICHOB C MCIOJIb30BaHUEM amrmapaTa MaTeMaTHYeCKOro aHaan3a
Jleknus 2
IIpakTHYecKoe 3aHsATHE 2
Tema 7.10 IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIep:KaHue (ColepKaHue MPUKJIATHOTO MOYJIs1)
Haxoxnenne Haumensbniee n Hanbosnbllee 3Ha4eHUe QyHKINUN
ONTHUMAJIBHOTO IIpakTnyeckoe 3ansTHE 2
pe3yJsibTarta ¢ MOMOIIBIO
IIPOU3BOJHOM B
MPAKTUYECKHX 3a7jauax
Tema 7.11 Copep:xanne yueOHOT0 MaTepuana
Pemenue 3anau. ®opmynsl 1 npaBuia auddepenurpoBanus. MccnenoBanue GyHKIUN ¢ TOMOIIBIO
IIponsBonnas pyHKImY, npou3BoHOM. Hanbosbiiee 1 HanMeHbliee 3HaueHusl (QYHKITUU
¢ HPUMCHCHHC KonTtpoabnas padora 2
Pazpnen 8. 22
IlepBooGpa3znasn
(pynxkuumn, ee
NpUMMeHeHHue
Tema 8.1 Conepxanue yueOHOro MaTepuasa
[TepBooOpa3zHas 3amaya O BOCCTAHOBJIEHWM 3aKOHa JIBIDKCHHMSI TI0 M3BECTHOW CKopocTu. [loHsThe

¢ynkuunu. [Ipasuna

uHTerpupoBanusi. O3HaKOMJICHHE C MOHSATHEM MHTErpaja M NepBooOpa3Hoil s QyHKIMH

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




HaXO0XKJICHUS y=f(x). Pemienme 3amau Ha CBsI3b NEPBOOOpPA3HOW H €€ TMPOM3BOIHOM, BBIUHUCICHUE MK 11.1
epPBOOOPA3HBIX nepBooOpazHoit A nanHoW QyHkumu. Tabmumna dopMyn Ui HAXOXKICHHUS TEPBOOOPa3HBIX. K 11.3
W3ydyeHnue nmpaBuiia BEIYMCICHHSI IEPBOOOpA3HON
Jlexknus 2
IlpakTHYecKkoe 3aHsATHE 2
Tewma 8.2 Copepxanne yaeOHOro MaTepuana
[Tnomane 3anayy, NMPUBOASAIIME K IMOHATHIO ONPEAEICHHOIO0 HMHTErpajga — O BBIYUCICHUU IUIOUIAIN
KPHUBOJIMHEHHOU KPUBOJIMHEWHOW Tpamneuuu, O MEepeMelleHUd TOuKu. [loHATHE onmpenenéHHOro HMHTEerpasa.
Tpaneuuu. Popmyna ['eomerpuuecknii U1 GU3MYECKUN CMBICT ompeneiaeHHoro uHrerpana. dopmyna HeroToHa—
Hrrotona — JleitOnuna JleitOHuma
Jlekuus 2
IIpakTHYecKoe 3aHsATHE 4
Tema 8.3 Coneprkanue y4eOHOro Marepuania
Heonpenenennsiii u [ToHsiTHE HEONPEIEIEHHOTO HHTETpaja
ONpEAECICHHBIN Jlexkuus 1
WHTErpaJibl IIpakTHYecKoe 3aHsATHE 2
Tewma 8.4 Coneprxkanne y4eOHOro Marepuasia
[TousTue 06 ['eomeTpruyeCKHil CMBICI ONPEIEICHHOTO0 HHTETpasIa
OIIPEIEIIEHHOM Jlekuus 1
HMHTCTPAJIC KaK mIomanan | [Ipakruyeckoe 3aHsiTHE 2
KPUBOJMHEHHON
Tpanenuu
Tema 8.5 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COlep:KaHMe (Colep:KaHNe MPHKJIAJHOT0 MOYJIsI)
OnpeneneHHbli I'eomeTpuueckuii cmbica onpeneneHHoro uarerpaina. ®opmyna Hetotona - Jleitbuuna.
UHTETrpa B KU3HU Pemenne 3amau Ha NpUMEHEHHE HHTErpaja JUuil BBIYMCICHHMS (PU3UYECKUX BEIWYMH H
IJI0Ia en
IpakTHYecKoe 3aHsATHE 4
Tewma 8.6 Coneprkanne y4eOHOro MaTtepuasia
Pewenune 3anau. [lepBoobpasnas pynkuuu, ee npumeHenue. [IpaBuia HaxoxAeHUS EPBOOOPAZHBIX.
[lepsoobpasnas KonTposibnas pabora 2
byHKIMH, ee
pUMEHEHHE
Paznen 9 16 OK 01,
IIpsiMbIe U IIOCKOCTH OK 03,
B IIPOCTPAHCTBE OK 04,




Tema 9.1.

OCHOBHBIE TTOHATHUSI
CTEPEOMETPHH.
Pacnonoxxenue npsamsIx

Coneprxanue yaeOHOTo MaTepuasa

[Ipenmer crepeomerpun. OCHOBHbIE NOHSATHS (TOYKA, IpsIMasi, MIOCKOCTb, IIPOCTPAHCTBO).
OcHoBHbIE akcuOMbI cTepeoMeTpuu. llepecekaromuecs, napauieabHble U CKPEIMBAIOIINECS
npsimble. [Ipu3Hak M CBOMCTBO cKpeluBaroUMXcs NpsMbIX. OCHOBHBIE NMPOCTPAHCTBEHHbBIE

1 TUIOCKOCTEN burypsl.
Jlekuus 2
Tema 9.2. Coneprxkanue y4eOHOro MaTepuasia
[TapamiensHOCTD [lapamnensHple mpsimas W miaockocth.  Ompenenenue. Ilpusnak.  CsoiictBa  (C
IPSIMBIX, IPSIMON U nokaszarenbctBoM). [lapamnensuble miockoctu. Omnpenenenue. Ilpusnak. CsoiictBa (C
IUIOCKOCTH, IJIOCKOCTEN | JOKa3aTelbCTBOM). TeTpasp u ero sneMeHTsl. [lapannenenunen u ero snementsl. CBoMCTBa
IIPOTUBOIOJIOKHBIX I'paHel U AuaroHaneil napamwenenunena. [loctpoenue ceuenuii. Pemenune
3a/1a4.
Jlekuus 2
IIpakTHYecKkoe 3aHsATHE 2
Tema 9.3. Coneprxkanue y4eOHOro Marepuasia
[TepieHIUKYIAPHOCTD [lepnengukynspusie npsmseie. [lapannenbHble OpsMble, MEPHEHIUKYISPHbIE K IUIOCKOCTH.
MPSAMBIX, IPSMOU U [Ipu3Hak MEpHEHAUKYISIPHOCTH MPAMOW M IIIOCKOCTH. JlokazarenbcTBO. I[leprnienaukynsap u
IUIOCKOCTH, INIOCKOCTEN | HaKJIOHHAsA. [leprneHauKyspHble TUIOCKOCTH. [Ipu3HAK MEeprneHAMKYISIPHOCTH TUIOCKOCTEH.
Jloka3arenbCTBO.
PaccTosiHMsI B IpOoCTpaHCTBE
Jlekuus 2
Tema 9.4. Conepxanue yueOHOro MaTepuasa
Teopema o Tpex Teopema o Tpex mepneHaukyaspax. JlokazarenbcTBo. Yron MexIay HNpSMON M MJIOCKOCTBIO.
NEPIIEHIUKYJIIIpax Yron Mexay IIOCKOCTSIMU
Jleknus 2
IIpakTHyeckoe 3aHsATHE 2
Tema 9.5. IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COlep:KaHMe (Colep:KaHNe MPHKJIAJHOT0 MOYJIst)
[TapamensHele, Akcuomsl crepeomeTpui. llepneHIuKyIspHOCTh IPSAMOM U IIIIOCKOCTH, NApAJIIEIBHOCTD JIBYX
NEPIIEHIUKYIISIPHBIE, IPSIMBIX, IEPIEHIUKYISIPHBIX IIJIOCKOCTH, IEPIEHIUKYISIPHOCTD TJIOCKOCTEN
CKpELIMBAOIIHNECS IIpakTnyeckoe 3ansATHE 2
psIMbIE
Tema 9.6. Coneprxanne y4eOHOT0 MaTepuasa
Pemenue 3anau. PacnonokeHne TpsAMBIX M IUIOCKOCTEH B IpocTpaHcTBe. llepneHaukynsapHOocTh U
[TpsAMBIE M TIIOCKOCTH B | MApAJISNIbHOCTD MPSMBIX M TWIOCKOCTEH. CKpemMBaONIuecs mpsiMble
MPOCTPAHCTBE KonTtpoJsbHas padora 2

OK 07




Paznen 10. 12 OK 02,
Koopaunartsl un OK 03,
BEKTOPBI
Tema 10.1 Copepxanne yaeOHOro MaTepuana (())If( (();;’
JlexapToBBI KOOpAMHATEI | JlekapTOBBI KOOPAMHATHI B IpocTpancTBe. [IpocTeiimue 3amaun B koopauHarax. Paccrosiaue K 1.1
B IIPOCTPAHCTBE. MEXTy IBYMsI TOUKaMHU, KOOPJMHATHI CEPEAMHBI OTPE3Ka
Paccrosinue mexnay Jlexknusn 2 I[IK 1.6
ABYM: TOYKaMH. IIpakTHyeckoe 3aHATHE 2
Koopaunatsl cepeibl
OTpe3Ka
Tema 10.2 Copep:xanue yueOHOro MaTepuana
BekTops B Bekrops! B mpoctpancTBe. Clio)KeHUE U BEBIYUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
MIPOCTPAHCTBE. yrcno. Kommiuanapueie BekTopsl. CkansipHOE IPOU3BeIeHUE BEKTOPOB. Pasnoxkenne BekTopa
Yroa Mexay BEKTOPAMH. | IO TPEM HEKOMIUIaHAPHBIM BeKTOpaM. KoOpAHHATHI BEKTOpa, CKATIPHOE MPOU3BEACHHE
CkanspHoe BEKTOPOB B KOOPJUHATAX, YTOJ MEKY BEKTOPAMH, YTOJI MEXAY MPSAMOM U MJIOCKOCTHIO, YTOJl
IIPOU3BEIEHUE BEKTOPOB | MEXAY IUNIOCKOCTSIMH. Y paBHEHHE MJIOCKOCTH.
Jlekuus 2
IIpakTHyeckoe 3aHsATHE 2
Tema 10.3 IIpogeccuonaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (Co/lep:KaHMe MPHKJIAJHOT0 MOYJIs1)
[TpakTuko- KoopaunaThas ninockocTs. Beruucienue paccTosHUHN U MII0MAAeH Ha TIIOCKOCTH.
OpPUEHTUPOBAHHBIC KosmgecTBeHHBIC pacueTsl
3a/1a4M Ha IIpakTnyeckoe 3ansTHE 2
KOOPJMHATHON
IJIOCKOCTH
Tema 10.4 Coneprxkanne y4eOHOro Marepuana
Pemenue 3anau. JlexkapTOBbI KOOPIMHATHI B TPOCTpaHCTBE. BekTopsl B mpocTpancTBe. Cl0KEeHHE U BEIUNTAHUE
KoopanHaTel ¥ BEKTOPEI | BEKTOPOB. Y MHOKEHHE BeKTOpa Ha uuciio. Kommianapasie BeKTOpbl. CKaIsIpHOE
MPOU3BEICHNE BEKTOPOB. PaznokeHue BEKTOpa Mo TpeM HEKOMIUTAaHAPHBIM BEKTOPAM.
[Ipocreiimme 3agauu B KooparHaTax. KoopIuHATEI BEKTOpA, PACCTOSIHAE MEKIY TOYKAMH,
KOOpJUHATHI CEpeMHBI OTPE3Ka, CKATISIPHOE MPOU3BEICHIE BEKTOPOB B KOOPIMHATAX, YTOJ
MEX/1y BEKTOpaMH, YIoJl MEKY MPSIMOM U IIIOCKOCTBIO, YTOJI MEKAY MIIOCKOCTIMU
KonTtpoJsbHasi padora 2
Pasznmea 11. 46 OK 01,
MHororpaHHuKH 1 OK 02,
Tesla BpallleHus OK 03,
Tema 11.1 Coneprxanue yueOHOro MaTepuasa OK 04,




Bepmunsl, pebpa, rpanu

[Tonstue MHOTOrpaHHuKa. ET0o aemMeHTsI: BepuHbl, pedpa, rpanu. J{uaronans. Cedenue.

MHOTOTpaHHUKa BolyKiible ¥ HEBBIITYKJIBIE MHOTOTPaHHUKHU
Jleknus
Tema 11.2 Copepxanne yaeOHOro MaTepuana
[Tpusma, ee [Tonsitue npusmel. Ee ocHoBanus u 6okoBbie Tpanu. Bricota npusmel. [Ipsimas u HakiioHHas
COCTaBJISIIOLINE, npusma. [IpaBunbnas npusma. Ee ceuenue

ceuenue. [Ipsimas u
NpaBUJIbHAS TPU3MBbI

Jlekuus

IIpakTHyeckoe 3aHsATHE

Tema 11.3
[Tapannenenunen, KyoO.

Conepkanue y4eOHOro MaTepuaia

[Napannenenunen, cBoiicTBa NPSMOYTOJIbHOTO Mapauienenumneaa, kyo. Ceuenue xyoa,

Ceuenue ky0a, napajuiejienunesa
napajuienaenunena Jlexuus
IIpakTHyeckoe 3aHsATHE
Tema 11.4 Copep:xanue yueOHOro MaTepuana
[Tupamupa, ee [Mupamua u ee anementsl. Ceuenue nupamuabl. [IpaBusnbHas nupamuaa. Y ceueHHas
COCTaBJISIFOLIME, nvpamua
ceuenue. [IpaBunpHas Jeknus

nupamuia. YcedeHHas
nupamMujia

HpaKTn'{eCKoe 3aHsATHE

Tema 11.5
bokosas u nonHas
ITOBEPXHOCTD IPU3MBI,

Copep:xanne yueOHOro MaTepuana

IInomane OOKOBOM M IOJIHOM TTOBCPXHOCTH ITPU3MBEI, ITUPAMU IbI

Jlekuus

[TMpaMuJbl IIpakTHYecKoe 3aHATHE

Tema 11.6 Coneprxkanne y4eOHOro MaTtepuasia

Cummerpus B Kyoe, CumMmeTpusi OTHOCUTEIBHO TOUKH, IPSAMOM, TiIockocTH. CUMMETpHs B KyOe,
napaieNenuree, napajuiesienune e, mpu3Me, TupaMuse

MMpu3Me, NMpaMuc

Jleknusa

HpaKTI/I‘leCKOC 3aHsATHE

Tema 11.7 IIpogdeccnoHaILHO-OPHEHTHPOBAHHOE COJIep:KaHue (ColepKaHue NPUKJIATHOIO MOYJIs1)
IIpumepsl cummeTpuil B | CUMMETpUs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

npodeccuu Jlexkuus

Tema 11.8 Conepxanue yueOHOro MaTepuasa

[TpaBunbHBIE [TonsiTre npaBuIbHOrO MHOrorpaHHuka. CBoicTBa NPABUIIbHBIX MHOTOTPAHHUKOB

MHOTOI'PAaHHUKH, UX
CBOUCTBA

Jleknusa

OK 05,
OK 06,
OK 07




Tema 11.9 Coneprxanne y4eOHOT0o MaTepuasia

Hunuunp, ero Hunuuap u ero snementsl. CeueHue MWIMHApA (MapauieibHOe OCHOBaHUIO U ocH). Pa3zBepTka
COCTaBJISIIOIIHE. WIMH]IpA

CeueHue nUIMHIpA Jlekuusi

Tema 11.10 Coneprxkanue y4eOHOr0o MaTepuasia

Konyc, ero Konyc u ero snementsl. Ceduenue Konyca (mapajuieaIbHOe OCHOBAHUIO U MTPOXOSIIee Yepes
COCTaBJISIFOIIHE. BEpIIMHY), KOHHYeckue ceueHus. PazBepTka koHyca

CeueHue KoHyca Jlexknus

Tema 11.11 Copep:xanne yaeOHOTo MaTepuana

VY ceueHHbl KOHYC.
CeueHue yCEUeHHOTO

Yceuennslii konyc. Ero oOpa3syromas u Beicota. CeueHrne ycedeHHOro KOHyca

Jleknus

KOHYyca IlpakTH4yeckoe 3aHATHE
Tema 11.12 Coneprkanue y4eOHOro Marepuania
[Map u chepa, ux lap u chepa. Bzaumuoe pacnonoxenne chepsl u mockoctu. Ceuenue mapa, chepsl
ceyeHus Jlekuus
IIpakTHYeckoe 3aHATHE
Tema 11.13 Copep:xanue yueOHOro MaTepuana

ITonsarue 00 00BeEME
tena. OTHoLIIEHNE
00BEMOB TTOTO0HBIX TENI

[Tonsitre 06 o6beMe Tena. O6beM Kyba U IPSIMOYTOJILHOTO Mapaienenuena. Oobem
npu3MBbl U IIHHApA. OTHOLIEHHE 00bEMOB OTOOHBIX TEJl.

Jlekuus

IIpakTHYecKoe 3aHATHE

Tema 11.14
OO0BEMBI U IIOIIAIU
MOBEPXHOCTEH Tel

Copep:xaHne yueOHOT0 MaTepuana

O6bemMbl nupamuabl 1 KoHyca. O0bem mapa. [Tnonjaau noBepxHocrel Teln

Jleknusa

Tema 11.15 Coneprxkanne y4eOHOro MaTtepuasia

KomOunanmu KomOunHanmm reoMeTpuuecKux Tel

MHOTOTPAaHHHUKOB U Tell | [IpakTHyeckoe 3aHsITHE

BpalIeHUs

Tema 11.16 IIpogdeccnoHa/ILHO-OPHEHTHPOBAHHOE COJIeP:KaHue (CoiepKaHHue NPUKJIATHOI0 MOYJIs1)
I'eomerpuueckue Hcnonp3oBanne KOMOMHAIIMI MHOTOTPAaHHUKOB U TeJl BPAILEHUs B IPAKTHUKO-

KOMOHMHAIIUU Ha OpPUEHTHPOBAHHBIX 3a7a4dax

NpaKkTUKe IIpakTHyeckoe 3aHsITHE

Tema 11.17 Coneprxanue yueOHOro MaTepuasa

Pemenue 3agau.
MHOrorpaHHuKu u Tena

OOBeMEI U mjiomanay MOBEPXHOCTH MHOTOTPAHHUKOB M TCJI BpallICHUS

KonTtpoJsbHas padora




BpallleHus

Paznen 12. 22
JJIeMeHTBbI
KOMOUHATOPHKH,
CTATHCTHKHU H TEOPHHU
BEPOATHOCTEN
Tema 12.1 Coneprxanue y4eOHOro MaTepuasia
OcHoOBHbIE IOHATHSA IlepecTaHOBKH, pa3MeILIEHUs, COUETAHMUSI.
KOMOHHATOPUKH Jlekuus 2
Tema 12.2 Copepxanne yaeOHOro MaTepuana
CoOpiTne, BeposAsTHOCTh | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TEOPEMBI O BEPOSTHOCTH CYMMBI COOBITHIA.
coObITus. CrioskeHue u VYciioBHas BEpOATHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH
YMHOXEHHE MIPOM3BENICHUS COOBITHIA.
BEPOSITHOCTEN Jlekuus 4
Tema 12.3 IIpogeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Co/lep:KaHMe MPHKJIAJHOT0 MOYJIs1)
BepositHOCTB B OTHOCHTENbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTU. CTaTUCTHUECKOE
npo¢eCCHOHATBHBIX orpeiesnieHue BeposaTHOCTH. OleHKa BEPOITHOCTH COOBITHS
3aza4ax IIpakTHyeckoe 3aHsATHE 4
Tema 12.4 Coneprxkanne y4eOHOro Marepuasia
HuckpeTHas ciydannas | Bunsl cirygaitaeix BenmauH. OnpeseneHne JUCKPEeTHON CITy4aiiHOH BETMYHUHBL. 3aKOH
BEJIMYMHA, 3aKOH €€ pacnpeeseHuss AMCKPETHOM cilydyailHOM Ben4MHbI. Ee 4ncioBble XapaKTEpUCTUKH
pacnpeneacHus Jlekuus 4
Tema 12.5 Copep:xanne yueOHOTo MaTepuana
3agayn marematndeckor | Bapuanmonusii ps. [Tomuron 4actoT u rucrorpamma. CTaTHCTUYECKUE XapaKTePUCTHKH
CTaTUCTUKH psia HaOJIr01aeMbIX TaHHBIX

Jlekuus 2
Tema 12.6 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COlep:KaHMe (Colep:KaHNe MPHUKJIAJHOT0 MORYJIst)
Cocrapnenne Tadmun u | [lepBuuHas 00pab0OTKa CTaTHCTUYECKHUX JaHHBIX. [ paduyeckoe ux npencTaBicHue
JAvarpaMm Ha npaktuke | HaxokJaeHue CpeHUX XapaKTepUCTHK, HAOJI0JaeMbIX JaHHBIX

IpakTHYecKoe 3aHATHE 4
Tema 12.7 Coneprxanne y4eOHOT0 MaTepuasa
Pemenue 3anau. OnemeHTs KoMOUHaTOpUKU. COoOBITHE, BEPOATHOCTH COOBITHS. ClI0XKEHNE U YMHOKEHUE
DIIEMEHTHI BEPOSITHOCTEN
KOMOMHATOPHKH, KourpoabsHnas padora 2

CTaTUCTHUKU U TCOPHUU

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

OK 07
I[IK 1.2
K 11.2
K 11.3
K 11.5




BEPOATHOCTEMN

Pasznen 13. 8 OK 01,
MHuo:xecTBa. OK 02,
DJIeMeHThI TeOpHHu OK 03,
rpagos OK 04
Tema 13.1 Copepxanne yaeOHOro MaTepuana OK 0 5’
MHokecTBa [Tonsitue MuokecTBa. [logMuoxkecTBo. Oniepanuu ¢ MHOKECTBAMH ’
Jlexknus 2 OK 07
Tema 13.2 IIpodeccuoHATHLHO-OPHEHTHPOBAHHOE CcO/iep:KaHNe (Co/lep:KaHNe MPUKJIATHOTO MOIYJIs1) [K 1.1
Oneparnuu ¢ Onepanuu ¢ MHOXecTBaMH. PelieHre npukiajHbIX 3a1a4 K 11.1
MHOKECTBAMH IpakTHYecKoe 3aHATHE 2 K 11.2
Tema 13.3 Copep:xanue yueOHOro MaTepuana MK 11.3
I'pacsr [Tonsarue rpada. Cs3HbIA rpad, qepeBo, HUKI rpad HA IIOCKOCTH
IIpakTHYecKkoe 3aHsATHE 2
Tema 13.4 Coneprkanne y4eOHOro Marepuasia
Pemenue 3a1a4. | Omeparuu ¢ MHOKecTBamMHu. ONMCaHUE PEAThHBIX CHUTyalldid C TOMOIIBI0 MHOKECTB.
MmuoxectBa, I'padper u | [Ipumenenue rpadoB K pELIEHUIO 3a1a4
UX MPUMCHEHHUE KoHTpoJibHas padoTa 232

Bcero:




3. YCJIOBUSA PEAJIN3AIIUU ITIPOTPAMMBI YUEBHOM

JANCHUIIJINHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEePHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzanuss mporpaMmbl AUCHUIUIMHBL TpeOyeT HalWyusi y4eOHOro kaOuHeTra
MaTE€MaTUKH.

O6opynoBanue yueOHOro KaOUHeTa:
- IOCA/I0YHBIE MECTA MO KOJTUYECTBY 00YUaIOUTNXCS;

- pabouee MeCcTo IpernoIaBaTelIs;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TOCOOMIA;

- KOMIIJICKT 3JICKTPOHHBIX BUJICOMATCPUAJIOB,

- 3adHUA IJI1 KOHTPOJIBHBIX pa60T;

- mpo¢eCCUOHANTBHO OPUEHTUPOBAHHBIC 3aaHUS;
- MaTepuaibl SK3aMeHa.

TexHu4ecKue cpeacTBa 00yYeHus:

- HepCOHaHBHBIﬁ KOMIIBIOTCP C JIMICH3MOHHBIM ITPOI'PaMMHBIM O6€CHC‘ICHI/ICM;

- IPOEKTOP C HKPAHOM.

3.2. UudopmaunoHHoe odecneyeHue 00yueHust

IlepeyeHbp pexoMeHAyeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOYHUKHU:

1.

Anre0pa u Hayayia Marematudeckoro aHaimza. 10 - 11 kimaccel. ba3oBbiii u
yrayonenubiit ypoBuu: yueOnuk / III. A. Anumos, FO. M. Konsarun, M. B.
TkaueBa [u ap.]. - [Ipoceemienue, 2022. — 463

I'eometpust 10 - 11 kmaccel. ba3oBeiif U yrinyOneHHbIH YPOBHU: yUSOHUK /
A. B. Tloropenos. - [IpocBemenue, 2022. - 174

NunuBuayanbHble KOHTPOJIbHBIE PabOTHI MO Kypcy «AJredpa W Hadalia
ananuza» s cryaeHToB (dakynbpTeta CIIO: mocoOue mo mareMatuke AJis
CTYJEHTOB TIEpPBOro Kypca (QakyibTeTa CpeaHero mnpohecCuoHaIbHOro
obpazoBanus / benropoackuitl’ AY/ M.A. Cemepuuna, H.C. ITabonkoBa —
benroponckuiil'AY, 2022

PaGouas Tetpaap mo Kypcy «Anredpa v Hauajga aHaJIM3a» JJIsl CTYJECHTOB
dakynsrera CI1O/benropoackuiil’ AY/ H.C. Tlabonkosa, M.A. CemepHuHa
— benropon: bearopoackuiil’'AY, 2022

MaremaTtuka B TaOJIUIIAX U CXeMaX: MOCOOUeE JIJIsl MOATOTOBKU K DK3aMEHY
JUTsI CTYJIEHTOB TIEPBOTO Kypca CpeHero mpopecCHoHAIBHOTO 00pa3oBaHus/
benroponckuiit I'AY/ I'.B. bpaxnauk, H.C. ITabonkoBa, M.A. CemepHuHa,
T.H. Mununa — bearopona: benropoackuitl’AY, 2020

JIOTOIHUTENBHBIE UCTOYHHUKH:
1. http://lib.belgau.edu.ru— 95 bearopoackoro 'AY

2. http://znanium.com — OBC «3HaHnym»

3. http://e.lanbook.com — DBC «JIa"p»

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



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

4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

JUCHUILIAHBI

Koutpoir uW omeHka pe3ylbTaToOB OCBOCHHS 00IIe00pa30BaTeIbHOM
JUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam U
TEeMaM COJiepKaHus yueOHOTO MaTepHaia.

Oo6masi/npodeccuonaabHast

Pa3zgen/Tema

Tun oeHoYHBIX

KOMIIEeTEHIIH S MepPONnpHSITHUSI
OK 01. Beibupath criocoOsI P1,Temal.1,1.2,1.3 -o/c’, 1.4, TectupoBanue
pelIeHus 3a1a4 15,1.6 YcTHBII onpoc
npoecCHOHATBLHOM P2, Temr 2.1,2.2,2.3,2.4,2.5, NunuBunyanbHas
eITEIbHOCTH 2.6 CaMOCTOsITEeNIbHAs paboTa
MPUMEHUTEITHHO P 3, Temsr 3.1,3.2,3.3,3.4 KonTponbras pabora

K pa3JIMYHbIM KOHTCKCTaM

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

P 5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 Il-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temb1 7.1,7.2,7.3,74,7.5,
7.6,7.7.,71.8,7.9,7.10I1-0/c, 7.11
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 I1-0/c,
13.3,134

Brinonnenune
JK3aMEHAIIMOHHBIX 3aJaHUuN

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKa, aHAJIHN3a U
MHTEPIIpETalUU
uH(popManuu, 1
nH(pOpMaIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 32/1a4
npodeCCHOHATTBHON
JeSITeIbHOCTH

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

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

P 3, Temnr 3.1,3.2,3.3,34

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 11-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temu1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10I1-0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

TecTtupoBanue

YCTHBIN onpoc
NunuBunyanbHas
camocTrosTeNnbHas paboTa
KonTponbhas padbota
Breimonnenue
JK3aMEHAIIMOHHBIX 3aJaHuH




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

OK 03. IltanupoBaTh u
pean30BBIBATH COOCTBEHHOE
npoeCCHOHATBHOE
JTUYHOCTHOE Pa3BUTHE,
PEINPUHIMATEIbCKYIO
JESITEIbHOCTh B
npodeccuoHalbHOM cepe,
UCIIOJIb30BaTh 3HAHUS TI0
(MHAHCOBOW TPAMOTHOCTH B
Pa3ITUYHBIX KU3HEHHBIX
CUTYaIHUIX

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

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

P 3, Tems1 3.1,3.2,3.3,3.4

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

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,79,7.10I1-o0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
o/c, 9.6

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

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

TectupoBanue

YerHbll onpoc
NunuBunyanbHas
camocTosTelbHas paboTa
KonTponbnas pabota
Brinosinenue
HK3aMEHALIMOHHBIX 3aJaHUN

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

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

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

P 3, Temnr 3.1,3.2,3.3,34

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 11-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temu1 7.1,7.2,7.3,74,7.5,
7.6,7.7,7.8,7.9,7.10I1-0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5I1-
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,

TecTtupoBanue

YCTHBIN onpoc
NunuBunyanbHas
camocTosTelbHas paboTa
KonTponbhas padota
Breimonnenue
DK3aMEHAIIMOHHBIX 3aJaHni




11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-0/c,
13.3,13.4

OK 05. Ocy1iecTBisTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepannu ¢
Y4ETOM 0COOCHHOCTEH
COITMAIBHOTO M KYJBbTYPHOTO
KOHTEKCTa

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

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

P 3, Tems1 3.1,3.2,3.3,3.4

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7,Tems17.1,7.2,7.3,7.4,7.5,
7.6,7.7,1.8,79,7.10 I1-o0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 I1-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,134

TectupoBanue

VYerHbli onpoc
NunuBunyanbHas
camocTosTelbHas paboTa
KonTponbnas pabota
Brinosninenue
HK3aMEHALIMOHHBIX 3a/1aHUI

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

P1,Temal.1,1.2, 1.3 I1-o0/c, 1.4,
15,16

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7.,7.8,7.9,7.10I1-0/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

TectupoBanue

YcTHbIM onpoc
NunuBunyanbHas
camocTrosTeNnbHas paboTa
KonTponbhas padota
Breimonnenue
DK3aMEHAIIMOHHBIX 3aJaHni

OK 07. CogeiicTBoBaTh
COXPAHEHHUIO OKpYKaroUen
Cpefibl, pecypcocOepeKeHHIO,
MPUMEHSTh 3HaHUS 00
U3MEHEeHHUHU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, (P (HEKTUBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX CUTYAIMIX

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

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

P 3, Temnr 3.1,3.2,3.3,34

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

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,

TectupoBanue

YcTHBII onpoc
NunuBunyanbsHas
camocTosiTelbHas paboTa
KonrponsHas pabora
Beimonuenue
AK3aMEHALIMOHHBIX 3a/1aHNN




7.6,7.7,1.8,79,7.10I1-0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5 I1-
o/c, 9.6

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

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6,11.7 I1-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15,11.16 IT-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,134

K 1.1 ®opmuponats
AIrOPUTMBI pa3paboTKu
MIPOrpaMMHBIX MOJyJIEH B
COOTBETCTBUHU C
TEXHUYECKUM 3aJaHUEM

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

P7, Temn1 7.1,7.2,7.3,74,7.5,
7.6,7.7,1.8,79,7.10 I1-o0/c, 7.11
P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,134

TectupoBanue

VYcTHBI onpoc
NunuBunyanbHas
CaMOCTOSITeNIbHAs paboTa
KonrponsHas pabora
Breimonnenue
JK3aMEHAIIMOHHBIX 3aJaHuN

IIK 1.2 Pa3paGatsiBaTh
MPOrpaMMHBIE MOAYJIH B
COOTBETCTBUU C

TEXHUYECKUM 33JJaHUEM.

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

P 3, Temrr 3.1,3.2,3.3,34

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

P 6, Temr! 6.1, 6.2,6.3,64,6.5,
6.6, 6.7 I1-0/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
CaMOCTOSITeNIbHAs paboTa
KonrponsHas pabora
Breimonnenue
JK3aMEHAIIMOHHBIX 3aJaHuN

IIK 1.6 Pa3pabartbeiBath
MOJTYJTH ITPOTPAMMHOTO
obecrnievyeHus s

MOOUJIBHBIX MIIATHOPM.

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

P 3, Temr1 3.1,3.2,3.3,3.4

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

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

TectupoBanue

VYerHbli onpoc
NunuBunyanbsHas
camocTosiTelbHas paboTa
KonrponsHas pabora
Beinonuenue
HK3aMEHALIMOHHBIX 3a1aHNN

MK 2.5 [TpousBoauth
WHCTICKTUPOBAHUE
KOMITOHEHT ITPOTrpaMMHOTO
oOecrnieyeHus Ha IpeIMeT
COOTBETCTBUS CTaHIapTaM

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

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

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

TectupoBanue

VYerHbli onpoc
NunuBunyansHas
camocTosiTelbHas paboTa
KonrponsHas pabora

KOJIMPOBAHUSI. 13.3, 13.4 Brimonnenue
AK3aMEHAIMOHHBIX 32/ IaHUI

K 11.1 OcymiecTBasTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, | TectupoBanue

cbop, 00paboTKy U aHATTN3 15,16 VYerHblit onpoc

uHpopmanuu st P2, Tems12.1,2.2,2.3,24,2.5, NunuBunyanbHas

POEKTHPOBaHUs 0a3
JTAHHBIX.

2.6
P 3, Temsr 3.1,3.2,3.3,3.4

caMmocTosiTeNbHas paboTa
KonTponbhas pabora




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

P 6, Temn1 6.1,6.2,6.3,6.4,6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-0/c, 7.11
P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

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

Bremoaaenue
9K3aMEHAIIMOHHBIX 3alaHUU

IIK 11.2 IIpoexTupoBarhb
0a3y JaHHBIX HA OCHOBE
aHajn3a MpeaMETHOM
obJacTu.

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

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

P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-0/c,
13.3,13.4

TectupoBanue

VYerHbli onpoc
NunuBunyanbHas
camocTosTelbHas paboTa
KonTponbnas pabota
Brinosinenue
HK3aMEHALIMOHHBIX 3a/IaHUI

IIK 11.3 Pa3zpabaTsiBaTh
00BEKTHI 0a3bl JaHHBIX B
COOTBETCTBUU C
pe3yibTaTaMu aHaJIM3a
IPEeIMETHOM 00JIaCTH.

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

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,

TectupoBanue

VYerHbll onpoc
NunuBunyansHas
camocrosTelbHas paboTa
KounTponbnas pabota

13.3,13.4 Brinonnenue
9K3aMEHAIlMOHHBIX 3aJaHui
MK 11.5 AgmunauctpupoBats | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue
0asbl JaHHBIX. 15,16 YcTHbIM onpoc
P2, Temr1 2.1,2.2,2.3,2.4,2.5, NunuBunyanbHas

2.6

P 3, Tems1 3.1,3.2,3.3,3.4
P12, Temsr 12.1, 12.2, 12.3 I1-
o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,134

CaMOCTOSITEeNIbHAs paboTa
KonrponsHas pabora
Breimonnenue
DK3aMEHAIIMOHHBIX 3aJaHni




