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1. OGmras xapakTepucTuka pabodeit mporpaMMbl y4eOHOTO TIpeAMeTa

1.1. MecTto y4eOHOro npeamMeTa B CTpyKType OCHOBHOM 00pa30BaTeIbHON POTPaMMBI:

VYueOnplii mpeamer «MareMaTrkay SBISETCS 00s3aTEIBHOM YacThIO IMPOTPaMMBbI
HOJATOTOBKM CIIEIHAIMCTOB cpeaHero 3BeHa B cooTBeTcTBUUM ¢ PI'OC cpennero oOriero
00pa30BaHUs U C yYETOM IOJIy4aeMOHN CIEIUATIFHOCTH COIHMATbHO-3KOHOMUYECKOTO MPOQUIIS
CIIO, BkimroueH B 00meoOpa3oBaTeNbHBIM UK OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl B
cootBeTcTBUU ¢ ®I'OC CIIO 1o cnenuaibHOCTH.

[Tporpamma obmieoOpazoBaTensHON yueOHOrO npeaMeTa «MaTeMaTukay npeaHa3HayeHa
JUIE W3YyYeHUs] MaTeMaTHKU B TPodecCHOHANBHBIX oOpa3oBarenbHbIX opranu3amusx CIIO,
peanm3ymux o0pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oOmiero oOpa3oBaHUS B Mpeienax
OCBOCHHSI OCHOBHOM Tmpodeccronanbaon oopazoBaTenbHO nporpammbl CITO (OITOIT CITO) Ha
06a3e OCHOBHOrO 00mero oOpa3oBaHUs MpPHU TMOATOTOBKE KBAIM(UIIMPOBAHHBIX paboyuX,
CIy’KalllUX M CIEIHaINCTOB CPETHETO 3BCHA.



1.2. Llenb ¥ maHUpyEMBbIe Pe3yJIbTaThl OCBOCHHUSI yU4eOHOTO MpeIMeTa

B pamkax nmporpaMmbl yu4eOHOTO IpeIMeTa CTYACHTaMH OCBAaUBAIOTCS YMEHUS U 3HAHUS:

Ko n HazBanue o0mumx
KOMIICTCHITHI

3HaHus

YMmenus

OK 01. Beibupats
CIOCOOBI peleHus
3aja4
npogecCuoHATBHON
JeSTeIbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

3HayeHne MaTeMAaTHIECKON HAYKH JJIS PEIICHHS
3a1ad, BO3HHKAIONINX B TEOPHH H IPAKTHKE;
IMPOTYy M B TO JK€ BpeMs OTPaHUYECHHOCTH
MIPUMEHEHHS MaTEMAaTHIECKAX METOIOB K aHATTU3Y
Y UCCJIEI0BAHUIO MTPOLIECCOB U SBJICHUH B IPUPOE
u o01ecTBe.

3HaueHue NPaKTUKHU U BOIPOCOB, BO3HUKAIOIIUX B
caMoi MaTeMaTHKe JJisi  (OPMHPOBAaHUS U
pa3BUTHS MaTeMaTUYeCKOM HayKH; HCTOPHIO
pa3BUTHS TOHSTHS yyucna, CO3JaHUs
MaTeMaTHYeCKOTO aHaJN3a, BO3HUKHOBECHHSA M
Pa3BUTHS TCOMETPHH.

VYHuBepcaJIbHBIA ~ XapakTep 3aKOHOB JIOTHUKU
MaTeMaTHIECKUX paccyXIeHunH, nx
MIPUMEHNMOCTh BO BCEX OOJACTAX HYEIOBEUECKOM
JIeSITEIbHOCTH;

BeposTHOCTHBIN XapakTep pa3iUuyHbIX MPOLECCOB
OKPY>KaIOLIEro MUpa.

Pewate npukiagHble 3a1adu B 00JacTH NPO(ECCHOHAIBHON AEATENBHOCTH C MPUMEHEHHEM
MaTeMaTHYECKHX METO/IOB,

[IpoBoauTh HCCIIEAOBAHME MPOLECCOB B MPO(ECCHOHANBLHON EATeIbHOCTH C HCIIOJB30BaHHEM
MaTeMaTHYeCKOT0 aHalM3a U MaTeMaTUYeCKON JIOTHKH.

e  Yucna v BEIYUCIICHUS:

OIEePHUPOBATH MOHATHIMU: HATYPAIBHOE, IIENIOC YKCIIO, UCIOJB30BATh MPU3HAKK JICTUMOCTH LEbIX
YUCe, Pa3IoKEHHUE YHCIIa Ha MPOCTHIC MHOKUTEIHU JIJIs PEIICHHS 33]1a4;

OIEePHUPOBATH MOHATUSIMHE: PAIMOHAIBFHOC U JACHCTBUTEIHHOE YHCIO, OOBIKHOBCHHAS U JCCATUYHAS
JpOOb, TIPOLICHTEI;

BBIMOJTHATH apU(PMETHUCCKUE ONICPAIMH C PAIIHOHAIHLHBIMHU U JCUCTBUTCIBHBIMY YHCIAMU;

BBITIOJIHATh TPHONMKEHHBIC BBIYMCICHUS, HCIOJB3Ysl HpaBUia OKPYIJICHHS, NeNaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BhIYHCIICHHH;

OMEpUpPOBATh TMOHATHSIMHU: CTEHEHb C LEJNbIM [OKa3aTeleM, CcraHgapTHas ¢opMa 3amucu
JCUCTBUTEIILHOTO YHCIIA, KOPEHb HATYPaIbHOW CTENEHH, MUCIOJIb30BaTh MOAXOSIIYI0 (OpPMY 3alKuch
JCUCTBUTENLHBIX YUCEN JJIsl PELICHUS MPAKTHYECKUX 3a/1a4 U PEICTABICHHS JaHHBIX;

OIEePHUPOBATH MOHITHEM: CTCIICHD C PAIlOHALHBIM I0KA3aTEIIEM;

OIEePHUPOBATH MOHATHAMU: JIOTApU(M YHCIIA, TECATHIHBIC U HATYPAIbHBIC JTOrapr(MEI;

OIEePHUPOBATH MOHATUSIMU: CHHYC, KOCHHYC U TaHTEHC MPOU3BOJILHOTO YIJa, MCIOJIB30BaTh 3alKCh
MPOM3BOJIBHOTO YIJIa Yepe3 00paTHbIC TPUTOHOMETPUUCCKUE (PYHKIUH.

e  MHOXeCTBA U JIOTHKA:

OIEPHUPOBATH MOHITHAMHU: MHOXKECTBO, ONICPAIIUH HAJ MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH arnmapar Ajsi OMCAHHSI PEAIbHBIX MPOLECCOB U SBICHHI,
NPU PELICHUH 33124 U3 IPYTUX YYeOHBIX MPEIMETOB;

OTIEPUPOBATH MOHATHAMU: ONPECICHUE, TEOPEMA, CIICJCTBHUE, 10Ka3aTelIbCTBO.

o  DynHKIMU U TpaPUKH:

OTIEpUPOBATh TOHATUAMH: (YHKIUSA, CIMOCOOBI 3amaHus QYHKIMH, OOJIacTh ONpENCICHUS |
MHOKECTBO 3HAUCHUN (QYHKITUH, Tpa@uK (GYHKITUH, B3aUMHO 0OpaTHBIE (QYHKITIH,

ONEpPHUPOBATh MOHATHSMH: YETHOCTh W HEYETHOCTh (PYHKIUH, HYITU (GYHKIHH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA,

UCIIONIB30BaTh rpaduKu (GYHKIUHN ISl PEIICHHUS YPAaBHCHUN;

CTPOWTH U YUTATh rpadUKu JTMHECHHON (YHKIWHU, KBAJAPATUYHON (DYHKIUH, CTCIICHHOW (PYHKIMH C
LEJIBIM TIOKa3aTesIeM;

UCIIOJNIb30BaTh rpaduku (yHKIHUI I KCCIIeJOBAHMS IPOLIECCOB M 3aBUCUMOCTEH [TPU PEIICHUH 3a1a4
U3 JPYrux y4deOHbIX IPEAMETOB M PEaJbHOW J>KU3HH, BhIpaXarTh (HOPMYyJIaMH 3aBUCHUMOCTH MEXKIY
BEJINYMHAMHU.

OTIEPUPOBATH MOHITUSMHE: TIEPUOHUYECKast (yHKLHUS, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIUH, TOUYKH
IKcTpeMyMa (QYHKIHMH, HanOoJIblliee U HAaMMEHbLIee 3HaUeHNsT QYHKIMH Ha TIPOMEKYTKE, UCIIOJIb30BATh
WX JUIsl ICCIeI0BaHus GYHKITMH, 3aJaHHOHN TrpaduKoMm;




OIIEpUPOBATh MOHATHAMH: TpadUKH IOKA3aTEIbHOM, JIOTAPU(PMUIECKOH M TPUTOHOMETPHUUECKHUX
¢$yHKIMA, n300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTH M HCIIOJB30BaTh Ul PELICHUsS ypaBHEHHUH U
HEpaBEHCTB;

n300paxkaTh Ha KOOPAWHATHOM IUIOCKOCTH IpadMKn JMHEHHBIX ypaBHEHHH W MCIIONB30BaTh UX I
PELICHUS CUCTEMBI JIMHEHHBIX YpaBHEHHH;

UCIIOJIb30BaTh rpadvky GyHKUMH [T HCCleOBaHMS TPOLIECCOB U 3aBUCUMOCTEN U3 APYTHX YUEOHBIX
NPEAMETOB U JTUCUUILIUH.

e  VYpaBHEHHMs M HEPABEHCTBA:

ONEpUpPOBATh TOHATHAMHU: TOXKAECTBO, YPAaBHEHHWE, HEPAaBEHCTBO, IEJNOE, pAIMOHAIBHOE,
UPPAIHOHATIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPHIECKOE YPABHEHNE;

BBITIOJHATh MPE0Opa30BaHMs TPUTOHOMETPUYECKUX BBIPRKEHHH M peIIaTh TPUTOHOMETPHUIECKHUE
ypaBHEHHUS;

BBITIOJIHATh NPE0Opa3oBaHMsl LEJBIX, PAlMOHAIBHBIX W HMPPALMOHAIBHBIX BBIPAKEHUI M periaTh
OCHOBHBIC THIIbI LEIBIX, PALIMOHAIBHBIX U HPPALMOHATIBHEIX YPAaBHEHUH U HEPaBEHCTB;

NPUMEHSTH yPaBHEHUsI U HEPAaBEHCTBA JUIsl PEIICHHUS MAaTEeMaTHUYECKUX 3a1a4 M 3aJa4 U3 PazIM4HbIX
olbJacTeil HayKu M peasibHO KHU3HH;

MOJICJIMPOBAaTh pPEAIbHbIC CHUTYallMd Ha SI3bIKE aireOpbl, COCTABIATH BBIPAXKEHHS, ypaBHEHMS,
HEpaBEeHCTBA 10 YCJIOBHMIO 3aJa4yM, MCCIEAOBaTh NOCTPOCHHBIE MOJEIHM C HCIOJIb30BaHMEM arapara
anreOphr;

NPUMEHSTh CBOWCTBA CTENEHHW Ul IPeoOpa30oBaHMs BBIPAKEHWH, ONEPHPOBATH IOHATHIMU:
MOKa3aTEJIbHOE YPABHCHHWE M HEPABEHCTBO, PEIIATh OCHOBHBIE THIIBI MOKA3aTEIbHBIX YPaBHEHHH H
HEPaBEHCTB;

BBINIOJHATh IPEOOPa30BaHMS BBIPAKCHUH, COJCPKAIIMX JIOTapH(MBbl, ONCPHUPOBATH MOHATHIMU:
norapu(pMUIECKOE YPAaBHEHNE W HEPABEHCTBO, PEIIAaTh OCHOBHBIC THITBI JIOTAPU(PMUUECKIX YPaBHEHUH U
HEpaBEHCTB;

HaXOJMTh PELICHUS IPOCTEHITNX TPUTOHOMETPHUUECKHX HEPABCHCTB;

OIIEpUPOBATH MOHATHUSAMM: CHCTEMa JHMHEHHBIX YpaBHEHHH W €€ pelleHHe, UCII0JIb30BAaTh CHUCTEMY
JIMHEHHBIX ypaBHEHHH /Ul PEIICHHs TPAKTUYECKUX 3a/1a4;

HaXOJIUTh PEIICHUS IPOCTEHIIINX CUCTEM U COBOKYITHOCTEH PallIOHAJIbHBIX YPABHEHUH 1 HEPAaBCHCTB;

MOJICTIMPOBAaTh PEAIbHBIC CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATh BBIPAXKCHHS, ypPaBHEHMS,
HEPABEHCTBA M CHCTEMBI 110 YCIIOBHIO 3a/ladi, MCCIECI0BATh MOCTPOCHHBIC MOJAENIHU C HCIIOIb30BaHUEM
arnmapara anareopsbl.

e  Havaia MaTeMaTHIeCKOT0 aHAIH3a!

OIIEPUPOBATH MOHATHAMHU: MIOCIEAOBATENEHOCTD, ApH(YMETHIECKAs! U TEOMETPHIECKAs TPOTPECCHH;

ONEpUPOBATH IMOHATHAMHU: OCCKOHEYHO yOBIBAIOI[As TEOMETPHUYECKas IPOTPEeccHs, CyMMa
OecKOoHEeuHO yObIBaoLIel reOMeTPUIECKOH IIPOrPECCUH;

3aJaBaTh [10CIIEAOBATEILHOCTH PA3IMYHBIMU CIIOCO0aMU;

UCIIOJIb30BaTh CBOWCTBA MOCJIEAOBATEILHOCTEH M IIPOTPECCHd JUIS pELIeHHs pealbHBIX 3alad
NPUKJIQIHOTO XapaKTepa;

ONEpUPOBATh TOHATUSAMM: HENpepbiBHAsA (yHKUMS, TNpou3BogHAs (YHKLUUH, HCIIOIb30BAThH
reoMeTpUYECKUH 1 (PU3NUECKUI CMBICI IPOU3BOIHOM JUIsl pEILCHNUS 3a/1ay;

HAaXOJWTh MPOU3BOAHBIC MEMEHTAPHBIX (PYHKINH, BBIYUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEICHHS,
YacTHOTO (DYHKIIWH;

UCTIONB30BaTh IMPOM3BOAHYIO IJIsl HCCIENOBaHMS (DYHKIUM HAa MOHOTOHHOCTH U 3KCTPEMYMBI,
HNPUMEHSTH Pe3yJIbTaThl HCCIECI0BAHMUSI K HOCTPOCHHUIO TPA(HKOB;
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WCTIONIE30BaTh MPOU3BOIHYIO U HAXOXKICHUS HAWIYUIIETO PEUICHUS B MPHUKIAAHBIX, B TOM YHCIE
COLMAILHO-)KOHOMHYCCKHX, 3a]1a9aX;

OIEePHUPOBATH MOHATHIMHU: MEPBOOOPAa3HAs W WHTETPai, IOHUMATh TCOMETPUICCKUN U (HU3NICCKUI
CMBICII HHTETpaa;

HAXOJUTh MEPBOOOPA3HBIC AIEMEHTAPHBIX (YHKIUH, BEIYMACIATh HHTETpal 1o popmysie HeroToHa—
JleiOnuma;

peliaTh NPUKIAIHBIC 3a/1a4H, B TOM YHCIE COIUATbHO-3KOHOMUYIECCKOTO U (PH3MYECKOTO XapakKTepa,
CpeICTBaMU MaTEMAaTHIECKOTO aHAJIH3a.

e ['eomerpus:

OTIEPHPOBATH MOHATHAMU: TOUKA, IPSMasi, IIIOCKOCTE;

TIPUMEHSTH aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX MPH PEIICHUN TeOMETPHICCKHX 3a/1a4;

OTIepPHPOBATH MOHATHAMH: TTAPAIUIETHFHOCTD U MIEPICHANKYIIIPHOCTE MPSIMBIX U TUIOCKOCTEH;

KJIaccu(UIMPOBATH B3aUMHOE PACTIONIOKEHHUE MPSIMBIX M IUIOCKOCTEH B MIPOCTPAHCTBE;

OIEePHUPOBATH MOHATHIAMHU: JIBYTPAHHBIA Yroj, TPAaHU ABYTPAHHOTO YIJia, peOpo IBYrpaHHOTO yria,
JMHEHHBIN YIol JBYIPAaHHOTO YIJia, FpaaycHas Mepa JBYTPaHHOTO yTJa;

OIEPHUPOBATH MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIH M HEBBIMYKIBIH MHOTOTPAHHHK, 3JICMCHTHI
MHOT'OTPaHHHKA, TIPABMIILHBIH MHOTOTPaHHUK;

pacro3HaBaTh OCHOBHBIC BHJbBl MHOTOTPAHHUKOB (THpamuia, MpPHU3Ma, MPSIMOYTOJbHBIN
napajureNienumnen, Kyo);

KIIaCCU(UITMPOBATL MHOTOTPAHHWUKH, BBHIOMpAs OCHOBaHUS JUIsl KiIacCHU(PUKAIWW (BBIMYKIbIE W
HEBBINTYKJIBIE MHOTOTPAaHHUKH, TPABWJIBHBIE MHOTOTPAHHUKHM, TPSIMBIE W HAKJIOHHBIC MPHU3MEI,
napauIeIeITUIICIb);

OTIePHPOBATH MOHATHAMU: CEKYIIast INIOCKOCTh, CEYeHHE MHOTOTPaHHHIKOB;

OOBSICHATH IPUHIIUIIEI IOCTPOCHHUS CEUEHHUH, HCIIONB3YSI METO CIICNIOB;

CTPOHTH CEYCHUS MHOTOTPAHHHKOB METOJIOM CJICIIOB, BBHIMIOJHSTH (BEIHOCHBIC) IJIOCKUE YCPTECIKU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;

pelIaTh 3a/1aui Ha HaX0XKJICHHE TeOMETPHYCCKIX BEITUYMH 0 00pa3iiaM HiTH arOpUTMaM, IPUMCHSIS
W3BECTHBIC aHAUTHYCCKUEC METO/IBI TIPU PEIICHUH CTAHIAPTHBIX MATCMATUYCCKUX 33]]a9 HA BEIYMCIICHHE
PACCTOSHUM MEXIy MABYMs TOYKAMH, OT TOYKH JO TPSAMOW, OT TOYKH IO IUIOCKOCTH, MEKIY
CKPEIMBAIOIIUMHUCS MPSIMBIMI;

pemaTh 3a71a9 Ha HaX0XKICHHE T€OMETPUIECKAX BEITHMYMH 10 00pasliaM WK alTroOpuTMaM, IPUMEHSIS
W3BECTHBIC aHAINTHICCKUE METOABI IIPH PEIICHNH CTAHAAPTHBIX MaTeMAaTHIECKUX 3a7a9 Ha BEIUYMCIICHIE
YIJIOB MEXIy CKpPCIIMBAIOUIMMHUCS MPSIMBIMH, MEXIY NPSMOUW W IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
IIBYTPAaHHBIX YTJIOB;

BBIYUCIATH OOBEMBI ¥ IUIOMIAZM MOBEPXHOCTEH MHOTOIpaHHWKOB (TIpu3Ma, MHpaMuaa) ¢
npuMeHeHuEeM (HOPMyYJI, BBIYUCIATh COOTHOIICHHSI MEXIY IUIOMIAIIMH MOBEPXHOCTEH, 00BEMaMu
MOJJOOHBIX MHOTOTPAaHHUKOB;

OIEePHUPOBATH MOHATHSIMH: CHMMETPHSI B POCTPAHCTBE, LICHTP, OCh U IJIOCKOCTh CAMMETPHH, IICHTD,
OCh U IUIOCKOCTh CHMMETPHU (BUTYPBI;

U3BJCKAaTh, NpPeoOPa3OBBIBATE W HWHTEPIPETUPOBATH HHGOPMAIMIO O TPOCTPAHCTBEHHBIX
TCOMETPUYECKUX (DUTYpPaX, MPEIACTABICHHYIO HA YEPTE)KAX U PUCYHKAX;

MPUMEHITh TeOMETpHUIecKre (HaKTHl Ui PEIICHHs CTEPEOMETPHUYCCKUX 3ajad, MpPEeATIoIarafomlinx
HECKOJIBKO IIaroB PEUICHNs, €CIIM YCIOBHS IPUMEHEHHNS 3aaHbI B IBHOU opMe;

MPUMEHSTDH MMPOCTEHIITIE TPOTPaMMHBIE CPEACTBA U SJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH
pEIIeHUN CTEPEOMETPHUYUSCKUX 3a]1ad;
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NPUBOANTH MPUMEPhl MaTEeMaTHYECKHX 3aKOHOMEPHOCTEHl B MPHPOAE M IKU3HH, PACIIO3HABATH
MPOSIBJIICHUE 3aKOHOB T€OMETPHH B UCKYCCTBCE;

OPUMEHSTh TOJyYCHHBIC 3HAHUS HA MPAKTHUKE: aHAIM3MPOBATH PCalibHBIC CUTYAllMd M TPUMCHSTH
W3yYCHHBIC TOHATHUS B IMPOLECCE MOUCKA PEHICHUS MaTeMaTU4eCKd C(HOpMYyIUpOBAHHON HpPOOIEMEI,
MOJICJIMPOBATh pEANlbHBIC CUTYAallMd Ha S3bIKEC T'COMETPUH, HCCICIOBATh IMOCTPOCHHBIC MOJCIH C
UCIIOJIb30BAHUEM IEOMETPUICCKUX MMOHITHI U TEOPEM, aliapara anreOpbl, penaTh IPAaKTHICCKUE 3a1a4H,
CBsI3aHHBIC C HAXOXKICHUEM I'COMETPUICCKHUX BEIIHMYNH;

OMEpUPOBATh MOHITHSMH: IWIMHAPHYECKAsh [OBEPXHOCTh, OOpasyolne HIHHIPHIECKON
MOBEPXHOCTH, LWJIMHIP, KOHMYECKasl MOBEPXHOCThb, 00pasyloline KOHUYECKOH MOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTB;

pacrno3HaBaTh Teja BpanieHus (MWIMHIP, KOHYC, chepa u map);

OOBSCHATH CIIOCOOBI TIOYUYEHUS TEJl BPAILICHUS;

KJIaccu(UIMPOBATH B3aUMHOE PACTIONIOKEHUE C(HEPhI U TNIOCKOCTH;

OIEPHUPOBATh MOHATUSAMHU: IIAPOBOM CEIrMEHT, OCHOBAHUE CETMCHTA, BBICOTA CEIMEHTA, IIAPOBOU
CJIOi1, OCHOBAaHHKE MIAPOBOIO CJIOSI, BRICOTA IIAPOBOTO CJI0s, IAPOBOM CEKTOP;

BBIYUCIIATH OOBEMBI U IUIOINAAH TOBEPXHOCTEH TEJ BPALICHHUS, TCOMETPUICCKUX TEJI C MPHUMEHCHHEM
dopmy;

OIEePHUPOBATH MOHATUIMU: MHOTOTPAHHUK, BITUCAHHBIN B cpepy U onmmcaHHbBIN 0K0JI0 cdepbl, chepa,
BIIMCAHHAS! B MHOT'OTPaHHHK WIIK TEJIO BPALLICHHS,

BBIYHCIISATH COOTHOLICHUSI MEXK/Y IUIOMIAISIMH OBEPXHOCTEH 1 00bEMAMU TTOIOOHBIX TEI;

n300paxkaTh u3ydaembie QUTYpBI OT PYKH U C PUMEHEHHUEM MPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJTHATH (BHIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BHI CBEPXY,
COOKY, CHH3Y, CTPOUTH CEUCHUSI Tl BPAILCHHUS;

W3BJICKaTh, HMHTEPIPETUPOBATH H  MPeoOpa3oBbiBaTh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
TCOMETPUYCCKUX (DUTYpPaX, MPEACTABICHHYIO HA YEPTE)KAX U PUCYHKAX;

OIEPHUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATh JCHCTBUS CIOXKCHUS BEKTOPOB, BRIYUTAHHS BEKTOPOB U YMHOXKEHUS BEKTOpA Ha YUCIIO,
0OBSICHATh, KAKIMH CBOWCTBAMH OHH 00J1aJaf0T;

MPUMEHSITh PABUIIO MapaUICIICIUIICa;

OMEPHUPOBATh MOHATUSAMH: JCKAPTOBHI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJN MEXIy BEKTOpaMH, CKaJSIPHOE IMPOU3BEICHHE
BEKTOPOB, KOJUTHHEAPHbIE U KOMIUIAHAPHBIE BEKTOPHI;

HaXOJIUTh CYMMY BEKTOPOB U MPOU3BEICHNE BEKTOpA HA YHCIIO, YTOJ MEXIY BEKTOPaAMH, CKaJSIpPHOE
NpOU3BEICHHE, PACKIIAIbIBAT BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM;

3a]]aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOP/IHHAT;

OPUMEHSITh T€OMETPUYCCKUC (DAKThI JUIS PEIICHHS CTEPEOMETPHUYCCKHX 3a]ad, MPEAIIONIAraroiX
HECKOJIBKO IIar0B PEUICHHUs, €CIIH YCIOBHS IPUMEHCHHUS 3a1aHbI B IBHOU (opMe;

pelIaTh MPOCTEHIITNE TEOMETPHYCCKHUE 33/]a9l Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOJIA;

peuiaTth 3a7ayd Ha JTOKAa3aTEeIhCTBO MATEMATHYCCKUX OTHOIICHHIA M HAXOXICHHE TCOMETPUUYCCKUX
BEJIMYMH N0 00pa3liaM WU aJrOpUTMaM, MPUMCHSS U3BECTHBIC METOIBI NMPHU PCIICHUH CTaHIAPTHBIX
MaTeMaTHYCCKUX 3a]1a4;

HNPUMEHSTD [IPOCTEHIIINEe IPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CUCTEMBI [IPU
pELICHUH CTEPEOMETPUUECKHX 33134,

NPUBOAWTH MPUMEPhl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEHl B TPHPOAE M IKU3HH, PACIIO3HABATDH
MPOSIBJICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;
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MPUMEHSTH TOyYeHHBIC 3HAHUS Ha MPaKTHKE: aHAIM3WPOBATH pealibHBIC CUTYallMd W TPUMEHATH
W3yYCHHBIC TMOHATHUS B IMPOLECCE MOUCKA PEIICHUS MaTeMaTU4eCKd C(HOpMYyIUpOBAHHON HpPOOIEMEI,
MOJENIUPOBATh pealibHble CUTYalUd Ha SI3bIKE T€OMETPUHU, HCCIENOBaThb IHOCTPOCHHBIE MOJEIH C
UCIIOJI30BAHUEM IEOMETPUICCKUX MOHITHI U TEOPEM, alapara anreOpbl, pelaTh IPAaKTHUICCKUE 3a1a4H,
CBSI3aHHbBIE C HAXOXKICHUEM F€OMETPUUECKUX BEIUYUH.

e  BeposATHOCTh U CTaTHCTUKA:

YUTATh U CTPOUTH TAOJHUIIBI U TUATPAMMEI,

OTIEpPHPOBATh TOHATHAMHU: CpeAHee apUPMETHIECKOoe,
3Ha4YCHHE, pa3MaX MacCHBa YHCIOBBIX JaHHBIX;

OTIePHPOBATH MOHATHAMH: CIIYYalHBIN 3KCIIEPUMEHT (OTBIT) M CIydaifHOe COOBITHE, 3JeMEHTapHOe
cOOBITHE (PJIEMEHTApHBI WMCXOX) CIydyaifHOTO OMbITa, HAXOAWUTh BEPOSTHOCTH B ONBITaX C
PaBHOBO3MOXXHBIMH CIyYalHBIMH COOBITHSMH, HAaXOOUTh M CPaBHUBATH BEPOATHOCTH COOBITHH B
M3YYEHHBIX CIy4YalHbIX 9KCIIEPUMEHTAX;

HAXOJUTh U (POPMYJIHPOBATH COOBITUS: NIEPECCUCHUE W OOBCAMHCHIE NAHHBIX COOBITHH, COOBITHE,
MPOTHBOMOJIOXHOE JAHHOMY COOBITHIO, MOJIb30BAThCS AMarpamMmamu Jiiiepa u (GOPMYJION CIOXKCHUS
BEPOSITHOCTEH MPH PELICHNUH 33]1aY;

OIEePHUPOBATH MOHATHIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIC COOBITHSI, HAXOIUTh BEPOSTHOCTH C
MOMOLIBIO PaBUJIa YMHOXKEHHUS, C TIOMOILBIO JIEpeBa CIy4YaHOTO OIbITA;

MPUMEHITh KOMOWHATOPHOE MIPABHJIO YMHOXCHHUS NIPU PEIICHUH 3a1a9;

OTIepHPOBATH TOHATHUSAMH: HCIBITAHWE, HE3aBHCHUMBIC WCIBITAHWSA, CEPHs HCTBITAHWH, yCleX H
HeyZada, HaXOIUTh BEPOSTHOCTH COOBITHH B CEpHUH HE3aBUCHMBIX HCIIBITAHMHA /0 TMEPBOTO yCIeXa,
HAXOJUTh BEPOSTHOCTH COOBITUH B CEpUU UCTIBITAHUN bepHyy;

OTIepPHPOBATh TOHATHAMH: CIy49alHas BEJIMYHMHA, pACIpEACICHHE BEPOSTHOCTEH, auarpaMma
pacrpeneneHus;

CpaBHUBATh BEPOSATHOCTH 3HAYCHUU CIYyYaWHOW BEJWYUHBI M0 PACIPEACNICHUIO WM C MOMOUILIO
JIarpamMum;

ONEepUPOBATH IMOHSATUEM MAaTEMaTHUYECKOIO OXXUIAHMS, HPUBOJAUTH MPHUMEPHI, KAaK MPHUMEHSIETCS
MaTeMaTHYECKOEe OKUAAHHE CIyYyalHOW BETMYMHBI HAXOAUTh MaTEMaTHUECKOE OKUAAHHE MO JAHHOMY
pacrpeeneHuio;

UMETh IPEACTaBICHUE O 3aKOHE OOJIBIINX JUCET;

MMETh IPEACTABICHHE O HOPMAaJIbHOM paclpeIeICHUH.

MennaHa, HauOoJblllee, HaUMEHBIICE

OK 02. OcyiecTBasiTh
MIOWCK, aHAJIN3 U
HUHTEPIPETAIHIO
nH(popManuu,
HEOOXOTUMOM ISt
BBITIOJTHEHUS 32124
npodeccnoHabHOM
JeSTeTbHOCTH

CIocoOBI  TMpeJCTaBlIeHUS  WHPopMaIuu, e
aHajM3a, WHTEPIPeTaldd U CHCTeMaTH3allud B
MaTeMaTUYeCKUX  MOJESIX sl pelleHus
npodecCHOHANbHBIX  3aJa4;  yHHUBEpPCaJbHBIN
XapakTep 3aKOHOB JIOTUKM MaTeMaTHYeCKHX
paccyXKIeHHH, WX MNPUMEHUMOCTh BO BCEX
00J1aCcTsAX YeIOBEYCCKOM NEATCIBHOCTH,

BJIaJIeTh HABBIKAMH TIOJTyYeHUs] HHPOPMAIMU M3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO
OCYIIECTBIISITh OUCK, aHAJIN3, CHCTEMATHU3AIMI0 i HHTEPIIPETALNIO HHPOPMALMN Pa3IMYHBIX BUIOB U
(hopM npeACTaBICHUS B TOM YHCIIE B MATEMATHYECKUX MOJIEIISX;

yMETh U3BJIEKaTh, HHTEPIPETUPOBATH HHPOPMALHIO, IPESICTABICHHYO B TA0IUIIAX, HA AHarpaMMax,
rpadukax, 0TPaXKaroIllyl0 CBOHCTBA PeabHBIX MIPOLIECCOB U SIBICHUH; OLIEHUBAThH JOCTOBEPHOCTH,
JICTUTUMHOCTh MH(OPMAIUH, €¢ COOTBETCTBUE MPABOBBIM U MOPAIbHO-3TUYCCKUM HOPMaM;

UCIIOJIB30BaTh CPEICTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHIA B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3AIMOHHBIX 33734 ¢ COONII0ICHHEM TPeOOBaHUI
JPrOHOMHKH, TEXHUKH 0€30MIaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHHS, TIPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(POPMAIIMOHHOM 0€30MaCHOCTH;

BJIaJICTh HABBIKAMU PACIO3HABAHUS U 3alIUTHI HHPOPMALIUHU, HHPOPMAIIMOHHON OE30MaCHOCTH
JIMYHOCTH




[TpuopuTETHBIMH LENIIMU O0YYECHHUSI MaTeMaTHKE Ha 0a30BOM YPOBHE SIBIISIFOTCSL:

¢ (QopmMHpOBaHHUE IIEHTPATBHBIX MATEMATUUECKUX MOHATHH (UMCII0, BEIMYMHA, TeOMeTprudecKas (purypa, nepeMeHHast, BEpOsSTHOCTb, (PYHKIIHU),
o0ecrneunBaroIuX IPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa3oBaHus 00yUaroIuXCs;

e [ozBeJeHHEe O0yJaroIUXCs Ha JOCTYIMHOM JJIsl HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3M MATEMAaTHKH U OKPYXKAIOLIEro MHUpa, MOHMMaHUE
MaTeMaTHKH KaK 4aCcTH OOIIeH KyIbTyphl YEJIOBEUECTBA;

® pa3BUTHE MHTEIUICKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydarommxcs, MO3HaBaTEIbHON AaKTMBHOCTH, HCCIEIOBATEIbCKHX YMEHH,
KPUTHUYHOCTH MBIIIICHUS, HHTEPECA K U3YUYEHUIO MATEMATUKY,
¢dopmupoBanue GyHKIIMOHAIBHOM MaTeMaTHYECKOW TPAMOTHOCTH: YMEHHS Paclio3HaBaTh MaTeMaTUUECKUE aCTIEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYalUsAX
U TIpU U3YyUYEHHUHU JAPYTUX yU4EOHBIX IPEIMETOB, IPOSBIECHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (POPMYIMPOBATh UX HA S3bIKE MATEMATUKU U CO3/1aBaTh
MaTeMaTU4YeCKUE MOJEIH, IPUMEHATh OCBOCHHBIM MAaTeMATHYECKUM anmnapar Ui PELICHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U
OLICHHUBATH ITOJIy4CHHBIE PE3YJIBTATHI.

2. CTpyKTypa u cozepkaHue yueOHOTO IpeIMeTa
2.1. O6beM yueOHOTro peaMeTa U BUbI yueOHOM paboThI

Bun yueGHOI paboTh O6Bem yacoB
O06bemM 00pa3oBaTeILHON MPOTrPAMMBI TUCITUTIITUHBI 298
O06beM pabOTHI CTYICHTOB BO B3aUMOJICHCTBUH C TIPEMO/IaBaTEIIEM 280
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHUE 132
[IPAKTUYECKUE 3aHATUS 120
KOHTPOJIbHBIE paOOTHI 28
CamocrosiTenpHas padora 0
[TpomexyTouHas atTectamnus B popme dK3aMeHa




2.2. TemaTn4eckuii IUVIaH U cofiep:kaHue y4eOHOro npeavera MaremaTuka

Koanl
KOMIIeTEeHIM I
HaunmeHoBanme Oo0beMm B (bopmupoBanio
Coaep:xanue yueOHOro Matepuasa v (popMbl OPraHU3aANNHU AESITEIbHOCTH CTYACHTOB KOTOPBIX
pa3iesioB U TeM yacax
croco0cTByeT
3JIEMEHT
NPOrpamMMBbl
1 2 3 4
ConepxaHue y4eOHOro MaTepuaa 2 1
Beenenue Maremaruka B Hayke, TEXHUKE, IKOHOMUKE, NTHPOPMAIIMOHHBIX TEXHOJIOTHUSX U MPAKTUYECKOM
JesrenbHoCcTH. Llenu v 3a1aun U3ydeHrnss MAaTEMATUKU B YUPEKICHUAX HAYAIBHOIO U CPEAHETO 2 OK 2
npodhecCHOHATBHOTO 00pa30BaHusl.
Pa3znen 1 «Anredpa u HauajIa MATEMATHYECKOT0 AHAJIN32) 180
ConepxaHue y4eOHOro MaTepuasa 12
MHoecTBO, oniepaluu HaJl MHOKecTBaMHU. J{narpamMmel Ditnnepa-Benna. HatypanbHeie, 1ienble u OK 1. OK 2
panroHaabHbIe uncia. JlelictButenbabie yncia Kommuiekcusie uncia. [IpubmmkenHoe 3HaUCHHE ’
BEJIMUYUHBI, IOTPEIIHOCTD.
B ToM uymc/ie npakTHYeCKUX 3aHATHI 4
Tema 1.1. Pazeutue | IIpakrtuueckoe 3anarue 1 «Apudmerndeckne 1eiCTBUS HAJl YUCIAMH, CPABHEHUE YHCIIOBBIX
MOHSITHSI 0 YHCJIe BeIpakeHUi. [IpuMenenne npoGeil n NpoLEeHTOB Ul PEeLIeHNs IPUKIIaJHbIX 3a/1a4 U3 )
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEAIbHOMN KU3HU» OK 1,0K 2
[Ipaxruueckoe 3ausaTue 2 «Haxoxaenue npuOIMKEHHBIX 3HaYeHUH BETUUMH, TpaBHUiIa )
OKPYTJICHUS»
KontpoabHas padora no teme «Pa3Butie NOHITHS O YUCIIE» 2 OK 1
ConepxaHue y4eOHOro MaTepuasa 12
ToxmecTBa M TOXIECTBEHHBIC IPeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHeHUs. HepaBeHcTBa, OK1,0K2
METOJl MHTEPBAJIOB JUIsl pelIeHUs HepaBeHCTB. CUCTEMbI YpaBHEHUI M HEPABEHCTB.
Tema 1.2. ToxecTBa, B ToM uymciie npakTHYeCKUX 3aHATHI 4
ypaBHeHHUs U [IpakTuueckoe 3aHATHE 1 «HepaBeHcTBa, METO] MHTEPBAJIOB JUIsl PEILIEHUSI HEPABEHCTB. )
HEPABEHCTBA CucTtembl ypaBHEHUN U HEPABEHCTBY» OK 1. OK 2
[IpakTnueckoe 3anatue 2 «PerieHne TEKCTOBBIX 3a4a4 C IOMOILBIO YPABHEHUI, HEPABEHCTB U ) ’
UX CUCTEM)
KonTpoasHnas padora no teme «ToxaecTBa, ypaBHEHHS] 1 HEPABEHCTBA 2 OK 1
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Tema 1.3
Kopuu, cTrenenu

ConepxaHue y4eOHOro MaTepuasa

Kopun u crenenu. KopHu HaTypanbHOM CTENEHW M3 4uciIa U MX CBoMcTBa. CTenmeHH C
paluOHAJIbHBIMHU TMOKAa3aTCIIAMHU, HUX cBorctBa. CremeHp C I[GﬁCTBHTCJIBHBIM IIOKa3aTeJIEM.
CBoIiCTBa CTENEHU C IEUCTBUTEILHLIM IOKA3aTEJIEM.

12

OK 1,0K 2

B ToM unciie IPAKTHYECKHUX 3aHATHH

[IpakTuueckoe 3anarue 1 «Boruncienne u cpaBHeHne KopHeH. Haxoxienne 3HaueHn i CTeneHen
C palMOHAJIbHBIMHU IMOKA3aTCIIAMM Y

[Tpaktruueckoe 3anstue 2 «IIpeodpazoBanne anredpandecKux U PAIMOHATBHBIX BBIPAXKEHUN)

OK 1,0K2

KonTposbsHasi pabora no teme «KopHu u crenenn»

NN N B

OK 1

Tema 1.4
DYyHKUUH, UX
cBOMcTBa M rpaduku

Conep:xxanue yueOHOTro MmaTepuaJja

Oyukiuu. O0nMacTh ONpENeNieHHuss U MHOXECTBO 3HAUeHWH; TpaduK (QYHKIMH, MMOCTPOCHHE
rpa¢uKkoB (QPYHKIIMH, 3aJaHHBIX Pa3IMUYHBIMU crioco0amMu. CBoWcTBa (YHKIIMH: MOHOTOHHOCT,
YETHOCTh, HEYETHOCTh, OTPAaHUYCHHOCTh, NEPUOAMYHOCTh. [IpOMEKYTKH BO3pacTaHus W
yObIBaHMS, HaWOOJIbIIECE W HAWMEHBIIEE 3HAYCHUS, TOYKH OKCTpemyma. [ padudeckas
uHTepnpeTanus. [IpuMeps! QyHKIIMOHATBHBIX 3aBUCUMOCTEH B PeabHBIX MPOIEcCcaxX U SIBICHUSX.
O6parsbie ¢pyHknun. O6IacTh ONpeaeneHus u 00IacTh 3HaYeHUH 00paTHON PyHKIMuU. ['paduk
oOparHoii (ynkiun. IIpeoOpazoBanus rpadukos. [lapamienbHbII TEepeHOC, CHUMMETpPUs
OTHOCHUTENIbHO OC€ll KOOpJAMWHAT M CUMMETPHUS OTHOCHTEIBHO Hadajla KOOPAMHAT, CUMMETPHUS
OTHOCHUTEIIHO MPSMOHN y=X, pacTsShHKEHHE M CXKaTUE BAOJIb OCel KoopAWHAT. ApudMeTHuecKue
onepanuu Haa GyHkimsMu. CroxHas GyHKIms (KoMro3uiust). HenpepbIBHOCTh (hyHKITHIA.

OK 1,0K 2

B ToM 4nciie IPAKTHYECKHUX 3aHATHH

[Ipaktuyeckoe 3anatue | «HaxoxneHnue o0nacTu onpeesieHuss 1 MHOXKECTBA 3HAUCHU N
GbyHKIMHA, onpeiesieHne CBONCTB (DYHKITHI)

[Ipaktuueckoe 3ausTue 2 «lIpeobpazoBanue rpadukoB QyHKIIHI»

OK 1,0K2

KontposbHas padora no reme «DyHKIIUN, UX CBOWCTBA U TpaduKI»

NN N

OK 1

Tema 1.5
Crenennast pyHkuus

Conep:xxanue yueOHOTro MmaTepuaJja

Omnpenenenue, cBoicTBa U rpaduk creneHHON (yHkiuu. [Ipeobpa3zoBanus MppanrOHATIBHBIX
BbIpak€HUl. PaBHOCWJIBHOCTh YpaBHEHHW M HEPABEHCTB, CHUCTEM YPAaBHEHHM M HEPABEHCTB.
Uppanmonanbhubie ypaBHeHUs U HepaBeHCTBA. OCHOBHBIE TPUEMBI UX pelieHus. Mcnonas3oBanue
CBOWCTB U rpakoB (PYHKITMI K pelICHUN YPaBHEHUI 1 HEPABEHCTB.

OK 1,0K2

B ToM unciie IPAKTHYECKUX 3aHATHH

[Ipaktuyeckoe 3anatue | «HaxoxneHue o0nacTu onpesesieHus: U MHOXKECTBA 3HAUCHU N
CTENEeHHON (hYHKIIMH, TOCTPOSHUE rpaduKa CTEICHHON (QYHKITHI

[IpakTuueckoe 3anatue 2 «Pemnenne nppalnoHaJIbHbIX YpaBHEHUHN U HepaBeHCTB. OCHOBHBIE
IIPUEMBI UX PELICHUS»

[TpakTuueckoe 3anatue 3 «PerieHne cucTeM UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTBY

OK 1,0K 2
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KontpoabsHasi padora no teme «CrenieHHast GyHKIHUS ee CBOMCTBA U rpaduk»

OK'1

Tema 1.6
IToka3aTenbHas
byHkuus

Conep:xxanue yueOHOTro MmaTepuaJja

Omnpenenenue, cBoiicTBa M rpaduk nokaszatenbHOW (QyHKUMU. [lokasarenbHble ypaBHEHUS H
HEPAaBEHCTBA, CUCTEMBl YPAaBHEHWH W HEpaBeHCTB. (CHOBHBIE IIPUEMBI HMX PEILCHUS.
Hcnonp3oBaHue CBOMCTB U rpauKOB (PYHKIMI MTPU PELICHUH YPAaBHEHUH M HEPABEHCTB.
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OK 1,0K2

B ToM uymciie npakTHYeCKUX 3aHATHI

[Ipaxruueckoe 3ausTue | «Haxoxnenue obaacTu onpeneneHuss 1 MHOKECTBA 3HAUCHU
MOKa3aTeIbHOU (DYHKITMH, TOCTpOCHHE Tpadka MoKa3aTeIbHON (HYHKIIUI)

[IpakTuueckoe 3aHsATHE 2 «YTIPOLICHUE BBIPAKEHHUH, COACPIKAIMX MOKA3aTENbHYI0 (PYHKIIHION

[IpakTuueckoe 3anatue 3 «PerieHne nokazareiabHbIX YPAaBHEHUH, CUCTEM YPaBHEHUN»

HpaKTqucxoe 3aHsaTHe 4 «Pelenne moka3aTelIbHBIX HCPaBCHCTB, CUCTEM HCPABCHCTB)»

OK 1,0K2

KontpoabsHasi padora no teme «llokazarenbHas (QyHKIH, €€ CBOMCTBA U rpaduKk»

N NN DN (oo

OK 1

Tema 1.7
Jlorapugpmuueckas
byHkuus

ConepxaHue y4eOHOro0 MaTepuasa

Jlorapudmel 1 ux cBoiictBa. OCHOBHOE JIOTapu(MHUECKOE TOKACCTBO. [lecaTuUHbIC U
HaTypajibHble Jorapudmel. [IpaBuna aelicTBuii ¢ norapudmamu. [lepexoq k HOBoMy
ocHoBaHwuto. Jlorapuhmuueckas ¢pynknus u e€ rpaduk. [IpeodpazoBanust TorapuGMUIECKUX
BeIpakeHui. Jlorapudmrueckue ypaBHeHus: U HepaBeHCTBA. OCHOBHBIE PUEMBI UX PEIICHHUS.
Hcrnonp30BaHne CBOWCTB M rpaduKoB (DYHKITMN TPH PEIICHUN YPAaBHEHUN M HEPABEHCTB.
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OK 1,0K 2

B ToM unciie IPAKTHYECKUX 3aHATHH

[Tpaktuueckoe 3ansatue 1 «Haxoxxnenue obmacTu onpeeseHus 1 MHOKECTBA 3HAYECHU
JorapupMuIecKoi (PyHKIIMH, TOCTPOCHUE TpaduKa JorapupmMuuecKoi GyHKIMU. YTIPOILICHNE
BBIPOKECHHM, COACPIKAIUX JIOTApUPMUIECKYIO (DYHKITHION

[TpakTrueckoe 3ansTue 2 «Pemenue norapuMudecKnx ypaBHEHUN U HEPABEHCTBY

[\

[Ipaktuueckoe 3ausTue 3 «Pemenne cucreM JorapuMUIecKux YpaBHEHUI 1 HEPaBEHCTBY

OK 1,0K 2

KontpoabHnas padora no teme «Jlorapudmudeckas GyHKIHs, €€ CBOMCTBA U TpadUK».

OK 1

Tema 1.8
OcHOBBI
TPUTOHOMETPUM

Conep:xxanue yueOHOTro MmaTepuaJja

Panuannas mepa yrna. BpamarensHoe quxenue. CHHYC, KOCHUHYC, TAHT€HC U KOTAHT€HC YUCIIa.
OcHOBHbBIE TPUTOHOMETPUUECKHE TOXKAECTBA, PopMyJibl TpuBeneHuss. CUHYC, KOCUHYC U TaHT€HC
CYMMBI U pa3HOCTH ABYX yIJI0B. CHHYC U KOCUHYC JBOMHOIO yriyia. @opMyJibl IOJIOBUHHOTO YTJIA.
[Ipeobpa3oBanus CyMMbI TPUTOHOMETPUUYECKUX (DYHKUUN B MPOU3BENECHUE U MPOU3BEICHUS B
cyMMy. BrbIpakeHne TpUrOHOMETpHUYECKHX (DYHKIMH Yepe3 TAaHT€HC MOJOBHHHOI'O apryMeHTa.
[IpeoOpa3zoBanmsi NPOCTEHIITUX TPUTOHOMETPHUICCKUX BBIPAKCHUM.

20

OK 1,0K 2

B ToM uynciie IPAKTHYECKHUX 3aHATHH

[IpakTuueckoe 3anatue | «BpipakeHue B pajiaHHON MEpE BEJIMYUH YIIOB»

OK1,0K?2

12




[Ipaxruueckoe 3ausaTue 2 «IIpeodpazoBaHus MPOCTEHIINX TPUTOHOMETPHUUECKUX BBIPAKECHUH C

IIOMOILIBI0 OCHOBHBIX TPUTOHOMETPHUUYECKHUX TOXKIECTB) 2
[Ipaxtuueckoe 3ausaTre 3 «IIpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH C 2
MOMOIIbI0 OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB U POPMYJII»
[Ipaxruueckoe 3ausaTue 4 «IIpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH C )
MTOMOIIBIO (hOPMYJII»
[Ipaxtuueckoe 3ausaTue 5 «IIpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH C )
MTOMOIIBIO (hOPMYII»
KonTpoabHas padora no reme «OCHOBBI TPUTOHOMETPHUNY. ) OK 1
Conep:xxanue yueOHOTro MmaTepuaJja 20
Onpenenenus (QyHKUUI CHHYC, KOCHHYC, TaHI€HC M KOTaHTeHC, uXx rpa¢uku. CpoiicTBa
TPUTOHOMETPUUYECKUX (PYHKIMHA (YETHOCTh M HEUETHOCTh, MNEPUOAUYHOCTH, BO3PACTAHUE H
yObIBaHue, JKCTpeMyMbl). ['apmonmueckue konebanus. IIpeoOpasoBanusi  rpadukoB OK 1,0K 2
TPUTOHOMETPHUECKUX (YHKIUN. APKCHHYC, QpKKOCHUHYC M apKTaHreHC. TpUroHOMETpHYECKHe
YpaBHEHUs, HEPABEHCTBA U cucTeMbl. OCHOBHBIE IPUEMBI UX pelieHus. Mcnoap30BaHue CBONCTB
Tema 1.9 U rpadukoB QYHKIUHN NpU pelICHUH YpaBHEHHUH U HEPaBEHCTB.
TpHroHoMeTpHYecKHe B ToM unciie IPAKTHYECKUX 3aHATHH _ 8
YHKIMH YHCT0BOTO [IpakTuueckoe 3austue 1 ((HEIXP)KI[GHI/IG 00J1acTH ompeIeTICHUsI 1 MHOKECTBA 3Haqu1/H/1v )
aprymenTa TPUTOHOMETPHUUYECKUX (DYHKUHUH, TOCTPOCHUE IPa(UKOB TPUTOHOMETPUUECKUX (DYHKITHID
[Ipaktuueckoe 3anstue 2 «O0paTHBIC TPUTOHOMETpHUECcKUe HyHKIMH. Pemenne )
TPUTOHOMETPUUECKUX YPaBHEHUI» OK'I, 0K 2
[IpakTuueckoe 3ausaTue 3 «Pernienne NpocTeUINX TPUrOHOMETPUUECKUX HEPABEHCTBY 2
[IpakTuueckoe 3anatue 4 «PerieHne CUCTEM TPUTOHOMETPUUECKUX YPABHEHUI) 2
KontposbHas padora no reme « Tpuronomerpudeckue GyHKITUN. ) OK 1
Conep:xxanue yueOHOTro MmaTepuaJja 18
TTocnenoBarenbrHocT. CriocoObl 3afJaHUA Y CBOKWCTBA YHCIIOBBIX IIOCJIEIOBATEIBLHOCTEM.
[Tonsitue o npezene nocienoBaTenbHOCTH. [Ipupamienne GyHkuuu.
T L1 [IpousBoanas. IlonsTre o Mpou3BOAHON (YHKINHU, €€ T€OMETPUUECKUNA U (PU3MUECKUI CMBICI. OK 1,0K 2
ema 1.10 . | YpaBHEHHE KacaTeIbHOM K TpaduKy (PyHKITUH.
Tpoussonuas u e¢ [IpousBonHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUSA, 4YacTHOTO. IIpoM3BOIHBIE OCHOBHBIX
pHMEHEHHE areMeHTapHbIX GyHKIMHA. [Ipon3BoHas CTI0KHON (YHKIIUH.
B ToM unciie IPAKTHYECKHUX 3aHATHH 6
[Tpaktuueckoe 3anstue 1 «[lonstue mpousBoaHo pyHkiuu. [IponsBoanas, puznyeckuii u ) OK 1. OK 2
)

T€OMETPUYECKUI CMBICI TPOU3BOAHOMN

13




[IpakTnueckoe 3anarue 2 «IIpaBuna BeluMCIeHNs NPOU3BOAHBIX. [Ipon3BOAHBIE OCHOBHBIX

JJIEMEHTapHBIX (PYHKIMI» 2
[Ipaktuueckoe 3ansaTue 3«HaxoxkaeHne nNpou3BOHBIX CIOXKHBIX (PYHKIUI 2
KonTpoasHnas padora no teme «IIpousBosiHas u €€ mpuMeHEHUE. ) OK 1
Conep:xxanue yueOHOTro MmaTepuaJja 14
[IpumeHeHre MPON3BOIHON K UCCIICAOBAHHUIO (PYHKIIUI U IOCTPOCHUIO I'PaUKOB.
[TpousBoaHbie 00paTHON QYHKIIMN U KOMIO3UIUN GyHKIMU. [IprMeps! ncnonb30BaHus OK 1. OK 2
MIPOU3BOHOM JIJIs1 HAXOXKIEHUSI HAUTYUIlEero pelieHus B MPUKIagHbIX 3a1a4ax. Bropas ’
MIPOU3BOIHAS, €€ TEOMETPUUECKUHN 1 (PHU3MIEeCKUid cMBICI. [[puMeHeHne mpou3BOIHOM K
UCCIIEIOBaHMIO (PYHKIMI 1 TTOCTpoeHuIo rpadukoB. HaxoxkaeHrne CKopoCTH JUIsl Ipolecca,
Tema 1.11 3alaHHoTO0 (hopMyItoii U TpaduKoMm.
l'[pnMeHemfe B ToM unciie IPAKTHYECKUX 3aHATHH 8
TIPOM3IBOIHOM K [Ipaxtuueckoe 3ausatue | «IpumeHenue npou3BOAHOMN K UCCIIEIOBaHUIO (DYHKINN U
HCCICI0BANMIO MOCTPOEHUIO TPahUKOBY 2
(bymiumit 1 [Tpaktuyeckoe 3anstue 2 «lIpumMeHeHne Nporu3BOAHOM K UCCIIEOBaHUIO (DYHKLIUH 1
MOCTPOEHUIO 2
rpadmkon MOCTPOSHUIO IPA(PUKOBY OK 1,0K2
[Tpaktuyeckoe 3anstue 3 «HaxoxneHne HaubONbIIET0, HAMMEHBIIETO 3HAYCHUS 1 )
HKCTpPEMaJIbHBIX 3HaYCHUH PYHKIHUN»
[TpakTuueckoe 3ansatue 4 «Bropas mpou3BoHas, €€ TEOMETPUUIECKUN U PUINUECKUN CMBICI. )
[IpumeHeHne BTOpOil MPOU3BOAHOMN K UCCIIEIOBAHMIO (DYHKIMHA U IOCTPOCHHUIO rPpaUKOB»
KontpoabsHasi padota no teme «lIpumMeHeHne Npon3BOIHON K UCCIEIOBAHNIO (DYHKIIUN U ) OK'1
MOCTPOEHUIO TPA(UKOBY.
Conep:xxanue yueOHOTro MmaTepuaJja 12
[lepBooOpaznass u wuHTerpan. llpumMeHeHHE ONpENEICHHOr0 HHTErpayia i HaXOXKICHHS OK 1,0K 2
TJIOMIAIu KpUBOJIMHEWHON Tpanennn. Popmyna Herotona—Jleitoauma. [Ipumepsr npuMeHeHUs
MHTErpajia B GU3MKE U TEOMETPHUH.
B ToM uymc/ie npakTHYeCKUX 3aHATHI 4
Tema 1.12 [Ipaxruueckoe 3ausatue | «IlepBoodpaznas. [IpaBuna Hax0xIeHHS TEPBOOOPA3HBIX.
HuaTerpajibnoe [IpuMmeHneHue onpeaeeHHOro MHTerpaia g HaX0XKICHUS TUIOIAId KPUBOJIMHEUHOM 2
HCYHC/ICHH e tpaneuun. Popmyna Hetotona — JlelOHMITa» OK1,0K2
[Tpaktuueckoe 3anstue 2 «[IpaBuna HaxoxaeHUS iepBooOpa3HbIX. [I[puMenenne
ONPEIETICHHOTO UHTErpaja sl HaX0XK/JICHU IUIOIIAId KpUBOJMHEHHON Tpaneunu. Gopmyna 2
HproTona — Jleiibauia. BerauciaeHue onpeneneHHbIX HHTETPAIOBY
KontpoabHas padora no teme «OnpeeeHHbIN UHTETpaD. ) OK 1
Paszpnen 2 «I'eomeTpus» 64
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Tema 2.1.
IIpsiMble M MJI0CKOCTH
B NIPOCTPAHCTBE

ConepxaHue y4eOHOro MaTepuasa

OcCHOBHbBIE TIOHATHSA CTEPEOMETPUHU: TOYKA, NPAMAs, IUIOCKOCTb. AKCHOMBI CTEPEOMETPHH.
B3anMHOe pacnosiokeHue IByX NPsAMBIX B IPOCTPAaHCTBE. B3auMHOE pacIionoKeHue MpsiMON U
IUIOCKOCTH B IPOCTpaHCTBe. [IepneHIuKysap 1 HaKJIIOHHAs. YTOJI MEXy NPSIMOU U IIFIOCKOCTBIO.
B3anMHOe pacnosiokeHue IBYX IUIOCKOCTEH B IIPOCTPAHCTBE. [[ByrpaHHBIN yroi. Yoyl Mexay
IUVIOCKOCTAMU. [IepneHIuKyIIpHOCTD ABYX IIOCKOCTEN.

I'eomerprueckue npeodbpazoBaHus IPOCTPAHCTBA: apAIJICIbHBINA IEPEHOC, CHMMETPHS
OTHOCHUTEINBHO MIocKocTH. [lapamiensHoe npoektupoBanue. [nomans opToroHanbHOM
npoekiun. M300pakeHre npocTpaHCTBEHHBIX PUryp.

16

OK 1,0K 2

B ToM uymciie npakTHYeCKUX 3aHATHI

[Ipaktuueckoe 3ansitue 1 «OCHOBHBIE MOHSTHS CTEPEOMETPUU: TOUKA, MpsiMasi, MIOCKOCTb.
AKCHOMBI CTEPEOMETPUMY

[IpakTnueckoe 3aHsATHE 2 «B3anMHOE pacnojOKEHUE MPSAMBIX B MPOCTPAHCTBE. YTOI MEXKIY
IPSIMBIMU»

[Ipaktuueckoe 3ansitue 3 «B3auMHOE pacnoyioKeHUE MPSIMOM M TUIOCKOCTH B MPOCTPAHCTBE.
[TeprieHAUKYIISIp M HAKJIOHHAS K IVIOCKOCTH. YTOJ MEXAY IPSIMON U TJIOCKOCTBIOY.

[IpakTnueckoe 3anarue 4 «B3auMHOe pacoyiokeHNne MI0CKOCTEN B IPOCTPAHCTBE

OK 1,0K 2

Tema 2.2
MHoOrorpaHHuKHu

ConepxaHue y4eOHOro MaTepuasa

Bepmunbl, peOpa, rpann MHoOrorpaHHuka. PasBepTka. MHoOTOTrpaHHBIE YTJIbl. BBITyKIIBIC
MHOTOrpaHHUKHU. Teopema Ditnepa.

[Tpusma. [Ipsimast u HakmoHHas mpusMa. [IpaBmnbHas npusma. [apanmnenenunen. Ky6.
IIupamupa. IIpaBunbHas nupamuga. Y cedeHHas nupamMuaa. Terpasap.

Cummetpun B KyOe, B mapajiesienuie/ie, B Ipu3Me U UpaMu/ie.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpencraBieHue o NpaBUIbLHBIX MHOTOTPAHHUKAX (T€Tpadip, Ky0, OKTasaAp, NOACKadIp U
UKOCAdIp).

16

OK 1,0K2

B ToM umciie npakTHYeCKUX 3aHATHI

[Ipakruueckoe 3austue | «BepmHbl, pedpa, rpaHd MHOTOTpaHHUKA. MHOTOTpaHHBIE YTIIbL.
[Tpusma. [Ipsimast u HaknonHas nmpusma. [lpaBunbHas npusMma. [apamnenenunen. Kyoy

[IpakTnueckoe 3anarue 2 «Ilupamuna. [lpaBunbHas nupamuaa. Y ceueHHas NTUpaMUa.
Terpasap»

[pakTrueckoe 3ansaTe 3 «CuMMeTpun B KyOe, B apaJulesIeue e, B IPU3Me 1 MUPaAMH/IE.
Ceuenus Ky0a, IPU3MBbI U IHPAMUIIBD)

OK 1,0K 2

KonTpoabHas padora no reme « MHOTOrpaHHUKWY.

OK'1

Tema 2.3.
Kpyrasie Teaa

Conep:xxanue yueOHOTro MmaTepuaJja

10

OK 1,0K2
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Humuaap u koHyc. YcedeHHbIH KoHyc. OCHOBaHHME, BBICOTA, OOKOBasi MOBEPXHOCTH,
obpasyromasi, pasBepTka. OCeBbIe CEUCHUS M CEUCHUSI, TapaslieIbHbIE OCHOBAHHMIO.
Tap u cepa, ux ceuenusi. KacarenpHas miaockocTb K chepe.

B ToM uymciie npakTHYeCKUX 3aHATHI

[Ipaxruueckoe 3austue 1 «{ununap: ocHoBaHMe, BbICOTA, OOKOBAs IOBEPXHOCTH, 0Opa3yomas,
pa3BepTka. KoHyc, yceueHHBII KOHYC: OCHOBaHME, BHICOTA, OOKOBAsl IOBEPXHOCTh, 00pa3yrolas,
pa3BepTKa»

[Tpaktruueckoe 3anstue 2 «Illap u chepa, ux ceuenus. KacarenbHas miockocTs k cheper»

OK 1,0K2

Tema 2.4.
HN3mepenus B
reoMeTpuu

ConepxaHue y4eOHOro MaTepuasa

Ob6vem u ero wusmepenue. HMurerpampHas Qopmyna ob6bema. Popmynsl obbema KyoOa,
IPSAMOYTOJIBHOTO Mapauleenumnena, Opu3Mbl, LuinHapa. dopmynsl o0beMa HMUPaMUABI U
KOoHyca. PopMyIIbl IJIOMIAIU MOBEPXHOCTEH IUIMHApPA U KOoHyca. DopMyiibl oObema Iiapa u
mwiomaau chepol. [Togobue Ten. OTHOMEHHS TUIOMAACH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX
TeJ.

12

OK 1,0K2

B ToM unciie IPAKTHYECKUX 3aHATHH

[TpakTrueckoe 3ausaTue 1 «DopMysibl IIIOMIAIM TOBEPXHOCTH MHOTOTPAHHUKOBY

[Ipaktuueckoe 3ausTHe 2 «PopMyIIBI IUIOIMAAN TOBEPXHOCTEH MIMHPA, KOHYCA, CPephD»

[Ipaktrueckoe 3ansatue 3 «@opMyssl 00beMa MHOTOTpaHHUKOB. Dopmysibl 00bemMa IUITHMHAPA,
KOHYcCa, 111apay

N NN

OK 1,0K 2

KonTpoasHnas padora no teme «Kpyribie Tena. 3MepeHus: B reoOMeTpum».

OK 1

Tema 2.5
Koopaunars! u
BEKTOPbBI

ConepxaHue y4eOHOro MaTepuasa

[TpsimoyronbHas (IekapToBa) cUcTeMa KOOpAUHAT B IpocTpaHcTBe. POpMyIia pacCTOSIHUS MEXKIY
JBYMS TOYKaMH. Y paBHEHUS c(epbl, IOCKOCTU U MPSIMOH.

Bektopel. Monyinb BekTopa. PaBeHCTBO BEeKTOpOB. ClI0’)KEHHE BEKTOPOB. Y MHOKEHHUE BEKTOpa HA
yucio. PasnoskeHue BeKTOpa MO HANpPaBICHUSAM. YTOI MEXAYy AByMs Bekropamu. IIpoexuus
BeKTOpa Ha ocb. Koopaunate! Bekropa. CKasIpHOE IPOU3BEIEHNE BEKTOPOB.

Hcnonp30BaHue KOOPAMHAT U BEKTOPOB IIPH PEIIEHUH MAaTEMAaTUUECKUX M IPUKJIAJHBIX 33a4.

10

OK 1,0K2

B ToM ymciie npakTHYeCKUX 3aHATHI

[Ipaktuueckoe 3anarue 1 «Bekropsl. Moayne BekTopa. PaBeHCTBO BekTOpOB. Cllo)keHNE
BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YK CIIO. Pa3iokeHne BEKTOpa Mo HANpPaBJICHUSIM. YOI
MeXy 1ByMs BekTopamH. ITpoekuust Bektopa Ha ock. KoopinHaTel BEKTOpa»

[IpakTuueckoe 3ansTue 2 « CKajasipHOE IPOU3BEACHUE BEKTOPOB. PellleHre mpoCcTenInX 3a1a4 B
KOOpPJIUHATAX)

OK 1,0K 2

Pasnea 3 «kKoMOMHATOpPHKA, CTATHCTHKA U TEOPHS BEPOSITHOCTEH»

22

Tema 3.1

\ Coaep:xanue yueOHOTr0 MaTepuaJia

16

OK1,0K?2




DJIeMeHTBI
KOMOUHATOPUKH

OcCHOBHBIE TIOHATHS KOMOMHATOPHKH. 3a1a4d Ha MOACUYET YMCiIa pa3MeIIeHH, TePeCTaHOBOK,
coueranuii. Pemmenne 3agad Ha nepebop BapuanToB. @opmyna 6uHoma HeroToHa.

B ToM 4nciie IPAKTHYECKHUX 3aHATHH

[Tpaktuueckoe 3anstue 1 «[IpaBuna komOMHATOPUKH. Pernenre koMOMHATOPHBIX 3a/1a4.
Pasmemenus, coueranus u nepecraHoBkd. bunom HerotoHa u tpeyronsHuk Ilackaims»

OK 1,0K 2

Tema 3.2
DJIeMeHThI TeOpHH
BepPOSATHOCTEM

ConepxaHue y4eOHOro MaTepuasa

CoOpITHE, BEPOSTHOCTH COOBITHS, CIIOXKEHHE W YMHOXEHHE BeposiTHocTed. I[loHsTHE O
HE3aBUCHUMOCTH COObITHH. JIMCKpeTHas ciydaiiHash BEIMYMHA, 3aKOH €€ pachpeeseHUs.
YuciioBble XapaKTePUCTUKU ITUCKPETHOW CiydaiiHOW BenmuuHbI. [loHATHE O 3aKOHE OOJBIINX
YHCell.

10

OK 1,0K 2

B ToM uymc/ie npakTHYeCKUX 3aHATHI

[Ipaktuyeckoe 3anarue | «Knaccuueckoe onpeneneHue BeposITHOCTU. He3aBucuMbIe COOBITHS.
TeopeMbl CIOKEHHUSI 1 YMHOXKEHHS BEPOSTHOCTEN

[Ipaktuueckoe 3ausitue 2 «Brruuciaenue BepostHocTel. [Ipukiiagnbie 3aqaumy

OK 1,0K 2

Tema3.3
J1eMeHThbI
MaTeMaTH4ecKOoii
CTATHCTUKH

ConepxaHue y4eOHOro MaTepuasa

[IpeacraBnenne naHHBIX (TaOMWIBI, aUarpaMmbl, rpaduKu), TEHEpalbHAas COBOKYITHOCTD,
BBIOOpKa, cpeaHee apudpmerudeckoe, Meawana. [loHsATHE O 3amadax MaTeMaTHYECKOU
CTaTUCTHKH.

Pemenue MPAaKTUYCCKUX 3a4a4 C IPUMCHCHHUCM BCPOATHOCTHBIX MCTOI0B.

(= W NS N O T [ SN

OK 1,0K 2

B ToM umciie npakTHYeCKUX 3aHATHI

[Ipaxruueckoe 3ansaTue 1 «lIpeacraBnenue NaHHBIX (TAONUIBI, AUATPAMMBI, TPAQUKH)»

OK 1,0K 2

Pa3neu 4 «IloBTopenne»

B ToM uymc/ie npakTHYeCKUX 3aHATHI

—
[\

[Ipaxruueckoe 3ausaTue 1 «MccnenoBanue GyHKINH, TOCTpoeHUE rpaduka GyHKIUN

[IpaxTuueckoe 3ausaTre 2 «Pemenne 3a1ad Ha MpUMeHeHHe (HOPMYIT TPUTOHOMETPHI

[IpakTuueckoe 3anatue 3 «PenieHue 3a/1a4 Ha HaX0XK/IEHUE U IPUMEHEHHUE TPOU3BOIHOIN»

[IpaxTruueckoe 3ausaTue 4 «Pemenue 3aad Ha HaX0XKJCHUE U IPUMEHEHHE NIEPBOOOPA3HOI»

[IpakTuueckoe 3anarue 5 «Pemnenne 3a1a4 Ha MHOTOTPaHHUKU U KPYTJIbIE TEIa»

[IpakTuyeckoe 3anarue 6 «PemieHne ypaBHEHUI U HEPABEHCTBY.

NN (||

OK 1,0K2

Bcero

298
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3. YcnoBus peanuzanuu yueOHOTO TIpeIMeTa

3.1. Jlns peanuzamuu MporpamMMbl y4eOHOTO IpeaMeTa JOJDKEH OBITh MpPeayCMOTpPEH
y4eOHBIN KaOUHET MPOGECCHOHANBHBIX AUCITUIUINH, OCHAIIIEHHOTO 000PYI0BAaHUEM:

Crnenuanu3upoBaHHas MeOeb:

e Jlocka (MapkepHast) — 1 .
e Crou npenojasatens — 1 mr.
e (CTOJI CTYJE€HYECKUI TBYXMECTHBIN — 24 IIIT.
e Crynbs — 24 wr.
Texuuueckue cpencTBa 00ydeHus:
e [Ipoexrop — 1 mr.
e MynbTUMeEIUIHBIN 3KpaH — 1 1T.
e [lepcoHanbHBIN KOMIBIOTEDP NpeNogaBaTesis — 1 mr.
e [lepcoHanbHbBIN KOMIBIOTEP CTyAEHTA — 24 IIT.

[TomereHus 17151 CAaMOCTOATENBHOM M BOCIUTATENIBHOM pabO0Thl 00yYaroIUXCcsl OCHAIEHBI
KOMIIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOJKIIOUEHHS K ceTh «VIHTepHeT» u o0ecnieueHneM
JOCTyNa B DJJEKTPOHHYIO  MH(OpPMalMOHHO-0Opa3oBarenbHyl0  cpexy  DuHaHCOBOrO
YHUBEPCUTETA.

3.2. UnpopmanoHHoOe oOecnedeHre peajn3alui NpPOorpaMmMbl
OcHogeHble neuammusle u 11eKMPOHHbIE UZOAHUA:

1. Maremaruka: anreOpa ¥ Havyajla MaTeMaTHYECKOTO aHallU3a, reoMeTpus. Anredpa u
Havana MareMmarudeckoro ananusa 10-11 kmaccel (6a30BbIi 1 yriyOIeHHBINH YPOBHB) | YIEOHUK /
III. A. Anumos, M. B. TkaueBa, H. E. ®enoposa [u ap.]. — 7-e uza. — Mocksa : [Ipocsemienue,
2022. — 464 c. — ISBN 978-5-09-099445-3. — Tekct : osnekrponHbii. — URL:
https://znanium.com/catalog/product/1927172

2. Maremaruka: anreOpa U Hadajla MaTeMaTHYEeCKOTO aHamu3a, reoMeTpus. [ eomerpusi.
10-11 xmaccel (6a30BbI U yriTyOneHHBIN ypoBHHM) : yueOHuK / JI. C. AtanacsH, B. @. byty3os, C.
b. Kagomues [u np.]. — 11-e u3n., crep. — Mocksa : IIpocsemenne, 2023. — 287, [1] c. : un. —
MI'Y - mkome). — ISBN 978-5-09-103606-0. — Tekcr : oanektponnsid. — URL:
https://znanium.com/catalog/product/2089980

3. Mepsnsak, A. I'. AnreOpa um Hayaya MaremaTudeckoro aHamms3a. 10 kmacc :
yryOnéHHbIi ypoBeHsb : yueOHuk / A. I'. Mepsnsk. . A. Homuposckuii, B. M. [lonsikos. — 6-¢
u3a., crep. — Mocksa : [Ipocsenienue, 2022. — 480 c. : un. — ISBN 978-5-09-101586-7. — Tekcer :
anexTpoHHbIH. — URL: https://znanium.com/catalog/product/2089829

4. Mep3msik, A. I'. Anrebpa m Havama Maremarudeckoro aHaimm3a : 11 kiacc
(yrmy6néHHblil ypoBeHs) : yueOHuk / A. I'. Mep3msik, /I. A. Homuposckuii, B. M. ITonskos ; o
pexn. B. E. Ilogonbckoro. — 6-¢ u3n., crep. — Mocksa : [Ipocsemenne, 2023. — 412, [4] c. : w1, —
ISBN 978-5-09-103608-4. — Teker : 3JI€KTPOHHBIN. — URL:
https://znanium.com/catalog/product/2089831

5. Mep3nsk, A. I'. I'eomerpust. 10-it knace (yriryOnaéHHbli ypoBenb) : yueOHuk / A. T.
Mepamsk, JI. A. Homuposckuii, B. M. [lonsikoB ; mox pen. B. E. Ilonoasckoro. — 7-e u3a., cTep.
— Mocksa : Ilpocsemenne, 2023. — 272 c. : nin. — ISBN 978-5-09-103609-1. — Tekcr :
anexktpoHHbIA. — URL: https://znanium.com/catalog/product/2089981

6. Mep3nsik, A. I'. T'eomerpus. 11 kmacc (yrayOn€uubiii ypoBeHs) : yueOHuk / A. T
Mep3msixk, . A. Homuposckuii, B. M. Ilonsakos ; nox pex. B. E. Ilogonasckoro. — 7-e usa., crep.
— Mocksa : IlpocBemenue, 2023. — 254, [2] c. : wn.- ISBN 978-5-09-103610-7. — Tekcr :
anexTpoHHbIH. — URL: https://znanium.com/catalog/product/2089982
Jlonoanumensnule UCmoYHUKU:

1. bammmakoB M.W. MaremaTuka: anreOpa v Hayana aHaln3a, TeOMETPUs: YIEOHUK IS
CTYJIEHTOB NMPOGheCcCHOHATBHBIX 00pa30BaTENIbHBIX OpPraHU3aIMid, OCBAWBAIONIUX MPO(EecCUu u
crnernuansaoctd CI1O / M.U. Bammakos. — M., 2017.
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2. bamvakos M.I. MaTtemaruka: anreOpa u Hauaia aHanu3a, reometpus: COOpHUK 3a71a4
npodUIbHONW  HAMpaBJIEHHOCTH: Yyd4e0. Tmocobme [Uisi CTYACHTOB TPO(eCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3aIMii, ocBamBaromux npodeccun u cnerumansbHocTn CIIO / M.U.
Bbammaxkos. — M., 2017.

3. bammvakoB M.M. Maremaruka: anreOpa u Hayaga aHajnu3a, FTeOMETPUs: DIEKTPOHHBIN
y4eOHO-MEeTO/I. KOMIUIEKC JJISl CTYJIEHTOB MPO(EeCCHOHANBHBIX 00pa30BaTEeIbHBIX OpraHU3aLui,
ocBauBarmux npodeccuu u cnermanbHocTr CI10 / M.U. bammakos. — M., 2017.
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4. KOHTpOJIb U OLleHKA Pe3yJbTATOB OCBOCHHUS Y4eOHOI0 MpeaMeTa

KoHTposib M oOmeHKa pe3ylbTaToB OCBOCHHSA Y4eOHOro mpeaMeTa OCYILIECTBIISIETCA

npenojaBaTesieM B Ipoliecce MpoBeACHUS (DPOHTAIBLHOTO OMpOca, MPAKTHUECKUX 3aHATHH U

KOHTPOJIbHBIX pa60T, TECTUPOBAHHA, a4 TAKKC BBIIIOJITHCHUSA O6y‘laIOHII/IMI/ICH HHIAWBUIYAJIbHBIX

3aJaHuN.

Pe3ysabTaThl 00yYeHus
(ocBOEHHBIE YMEHN S, yCBOEHHbIE 3HAHNA)

Kpurtepuu oneHku

DopMBbI M METObI
KOHTPOJISA M OLEHKH
pe3yJibTaTOB 00y4eHust

1 2 3
YMenns:
BBINONIHATL apU(pMETHYECKHE ASHCTBUA HAJ YHCIAMM, COYETAd | (OrauuHOY —
YCTHBIC W THCHMCHHBIC MPHUEMBI, HAXOIUTh HPUOIMKCHHBIC ®DpoHTANBHBINH OTPOC,
TEOPETUICCKOC

3HAa4YCHUSA BCJIMYUH U MOTPCIIHOCTH BBIUMCJICHUN (a6COJ’I}OTHaH
)44 OTHOCI/ITeHbHaﬂ); CpaBHUBATL YMCJIOBBIC BhIPAKCHUS;

HAXOJUTh 3HAYCHHS KOPHSI, CTCIICHH, norapudma,
TPUTOHOMETPUUECKHX BBIPAKEHUH HAa OCHOBE ONPEICIICHUS,
HCTIONB3YS NPHU HEOOXOOMMOCTH MHCTPYMEHTAJbHBIE CPEICTBA;
MOJIE30BATECSL MPUONMKEHHOW OIICHKOH TIpH TPaKTHIECKUX
pacueTax;

BBITIOJTHATE IPE0OPa30BaHUs BEIPAKEHUN, TPUMEHSS (DOPMYJIHI,
CBsI3aHHBIE CO  CBOWMCTBaAMHM  CTemneHe#,  Jjorapudmos,
TPUTOHOMETPHUYECKHUX (PYHKIIUI

BBIUMCIIATh 3HAYCHWE (QYHKOUW 10 33aJaHHOMY 3HAYCHUIO
apryMeHTa MIPH Pa3IHIHBIX CIT0co0ax 3amanus QyHKINA

OTIpe/IeATh OCHOBHBIE CBOMCTBA YHCIOBBIX  (DYHKIIHH,
WIITIOCTPUPOBATH UX Ha rpadukax

CTpOUTH TpauKu M3yueHHBIX (QYHKLUH, MIUTIOCTPUPOBATH 10
rpaduKy CBOWCTBA 3JI€MEHTAPHBIX (QYHKIMH

UCIIOJIB30BATh ITOHATHC (I)yHKIII/II/I JJId OIIMCaHMs W aHallu3a
3aBUCUMOCTEH BEJIMUMH

HaXOJHTh MPOM3BOAHBIC 3JIEMEHTAPHBIX (QYHKIIHH;
UCIIOIb30BaTh IIPOU3BOJHYIO ISl U3YyUYECHUs CBOMCTB (PyHKIIMH 1
oCTpoeHHs IpaduKoB

MPUMEHATh IMPOU3BOAHYIO JUIS IMPOBEACHUS MPUOIIKCHHBIX
BBIUMCIICHUH, pemaTh 3aJaddl NPUKIATHOTO XapakTepa Ha
HaXOXKJICHUE HANMOOJBIIETO U HAMMEHBIIETO 3HAYCHHS

BBIYHCIIATh B HpOCTeﬁHIPIX ClIydyadax I1uiomaan Hu 00BEMBI C
HCIIOJIb30BAHUCM ONPCACICHHOT'O MHTCTpaIa,

pemarh palHoHaJbHEIC, IMOKa3aTeIbHBIC, JOTapu(pMIUECKHUE,
TPUTOHOMETPHUYECKIE yPAaBHEHHS, CBOISIINECS K JTMHEHHBIM U
KBaJIPAaTHBIM, a TAK)KE aHAJIOTHYHBIC HEPABCHCTBA U CHCTEMBI;

WCIIONIb30BaTh TpapUUeCKHil METOJ[ PEIICHHsS YpaBHEHHWH U
HEPaBEHCTB;

n300paXkaTh Ha KOOPJUHATHOH TUIOCKOCTH PEIICHs YpaBHEHUH,
HEPaBEHCTB U CUCTEM C JBYMSI HEU3BECTHBIMU;

COCTABJISITh U pCIIaTh YPABHCHHA U HCPABCHCTBA, CBA3bIBAIOIINEC

HEU3BCCTHBIC BEIMYMHBI B TEKCTOBBIX (B TOM YHCIC
MIPUKJIAIHBIX ) 337a49aX;
pemiath IPOCTEHINNE KOMOWHATOPHBIC 3adadyd  METOIOM

niepedopa, a TaKKe ¢ UCTI0IH30BaHUEM M3BECTHBIX (hOPMYIT;

BBIUUCIIATh B MPOCTEHIINX CIIy4asx BEPOSTHOCTH COOBITHI Ha
OCHOBE ITOJICYETA YHCIIA HCXO/IOB;

pacrio3HaBaTh Ha UYEpTE)KaX M MOJEISIX MPOCTPAHCTBEHHBIC
(OpPMBI; COOTHOCHTH TPEXMEPHBIE OOBEKTHI C MX OMHCAHUSIMH,

M300paKEHUSIMU;

coziepKaHue Kypca
OCBOCHO HOJIHOCTBIO, 6€3
npo0esoB, yMEHUS
copMHpOBaHbI, BCE
OpeayCMOTPEHHBIC
nporpammoii yueOHsle
3aaHKs BHIMTOJHCHBI,
KAueCTBO UX BBIOTHEHHS

OLCHCHO BBICOKO.

«Xopouio» —
TEOpPETHIECKOE
COJZIepXKaHUE Kypca
OCBOEHO IIOJIHOCTHIO, 0€3
poOEIIOB, HEKOTOPHIE
yMeHUST CPOPMHUPOBAHBI
HEI0CTaTOYHO, BCE
IPEIyCMOTPECHHBIE
MpOrpaMMoi yueOHbIe
3a/1aHus BHITIOJTHEHEI,
HEKOTOPBIC BU/IBI 3aIaHIH

BBIMTOJIHEHBI C OIIMOKaMHU.

«Y IOBICTBOPUTEIHLHOY —
TEOPETUICCKOC
COJICpXKaHUE Kypca
OCBOCHO YaCTHYHO, HO
npoOesIbl He HOCAT
CYIIECTBEHHOTO
xapakrepa, He0OXOHMBbIC
YMEHUS pabOTHI C
OCBOCHHBIM MaTepUAIIOM
B OCHOBHOM
c(OpMHUPOBaHHI,
OOJIBIITMHCTBO

MpeLyCMOTPEHHBIX

MaTeMAaTUYCCKUI TUKTAHT,
3amura pedepara,
BBIIOJIHCHHE TPE3CHTAIINH,
TECTHPOBAHUE,
KOHTPOJIbHBIE pabOTHI

DpoHTAIBHBINA OTIPOC,
MaTeMaTHYeCKUi TUKTaHT,
3amuTa pedepara,
BBITTOJTHEHHE TIPE3CHTAIINH,
TECTHPOBAHUE,
KOHTPOJIbHBIC PAaOOTHI

DpoHTaNbHBIN OIIPOC,
MaTeMaTUYeCKUI IUKTAHT,
3amuTa pedepara,
BBITIOJTHEHHE TIPE3CHTALINH,
TECTUPOBAHUE,
KOHTPOJIbHBIE paOOTHI

DpoHTAIBHBINA OTIPOC,
MaTeMaTHYeCKUi TUKTaHT,
3amura pedepara,
BBITIOJTHEHHE MIPE3EHTALIH,
TECTUPOBAHUE,
KOHTPOJIbHBIC PA0OTHI

®DpoHTaNBHBIN O1poC,
MaTeMAaTUYCCKUI TUKTAHT,
3amuTa pedepara,
BBITTOJTHEHHE TIPE3CHTAIINH,
TECTHPOBaHNE,
KOHTPOJIbHBIE paOOTHI
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OIMIUCBIBATh B3aUMHOC PACIIOJIOKCHUEC TPSAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE, APTYMCHTHUPOBATH CBOU CYIKICHUA 00 sTOM
PAacCioJI0KCHNU U,

AHAJIU3UPOBATH B HpOCTeﬁmHX Cliy4dasix
PacIoJI0KCHHUE 00BEKTOB B IMPOCTPAHCTBE;

B3aWMHOC

1/13o6pa>1<aTL OCHOBHBIC MHOT'OTPpAaHHUKHW W KPYIJIBIC TEa;
BBITIOJHATD YEPTCIKU IO YCJIOBUAM 3a4a4;

CTPOUTH HpOCTeﬁHIP[e CCUCHUA Ky6a, MPU3MBbI, NTUpAMUIbI;

pelaTh IIAHUMETPHYCCKHIE U IPOCTEHIIINE CTEPEOMETPUICCKUE
3ajaud HA HAXOXJICHUEC TCOMETPHYCCKHX BCIMYHMH (IJIUH,
YIJIOB, TUIOMACeH, 00bEMOB);

WCTIONB30BaTh TPH PEIICHHH CTEPEOMETPHUYECKIX
IUTAHUMETPUYECKUE (PaKThI U METOMEBI;

3a7a4

IIPOBOAUTE TOKA3aTCIIBHBIC PACCYXICHHUA B XOAC PCHICHUA
3aga4d

HCTONB30BaTh  NPHOOpPETeHHBIE 3HAHWA W yMEHHS B
MPAKTUYECKOU NESITENIbHOCTH U TTOBCETHEBHON KU3HU:

— IS TMPAaKTHYECKUX PACUETOB IO (opMysiaM, BKIItOUas
(dbopMyIBI, coaep)Kamue CTENeHH, paguKaibl, Jorapugmel u
TPUTOHOMETPHYCCKHE byHKIHH, UCTIOJB3YS npu
HEOOXOJMMOCTH CIPABOYHBIC MAaTepUAbl M MPOCTCHIINEC
BBIUHCIIUTEIILHBIC YCTPOWCTBA;

— JUIA  ONHCaHUs C TIOMOIIBID (DYHKIUA pa3IHYHBIX
3aBHCUMOCTEH, NpeJICTaBICHUS ux rpaduvecKH,
HUHTEpIpETanu rpaduKoB;

— peuieHus MPUKIATHBIX 33]a4, B TOM YHCJIE COIMaIbHO-
SKOHOMHYECKUX U PU3UIECKIX, Ha HANOOJbIITHE U HANMEHBIITHE
3HAYEHUS, Ha HAXOXKICHUE CKOPOCTH B YCKOPEHUS;

— I TIOCTPOCHHS W WMCCIENAOBaHUS  IMPOCTEHIIHMX
MaTeMaTHYSCKUX MOJICIICH;
— A aHajgu3a  pealbHbIX YHCIOBBIX JIAHHBIX,

MPECTABICHHBIX B BUJIC TUATPaMM, TPaHKOB;

— aHanu3a HHPOPMALUHU CTATHCTUYECKOTO XapaKTepa;

— ans ucchenoBaHus  (MOJEJIMPOBAHHUSA)  HECIOXKHBIX

MPAaKTHYCCKUX CUTyallMii Ha OCHOBE HW3yYCHHBIX (OPMYNIT H
CBOHCTB Uryp;
BBIYKMCICHUS  O0BEMOB W  IUIOMIaJied  TOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJI IPH PEIICHUH MPAKTHISCKUX 3a/ad,
HCTIONB3YS pu HEO0XO0ANMOCTH CIIPaBOYHUKH u
BBIUHCIIUTEIBHBIE YCTPOMCTBRA.

3HaHusa:

3HAUEHME MATEeMAaTUYECKONM HayKH JUId peLIeHds 3ajad,
BO3HHKAIOIINX B TEOPUH M MIPAKTUKE; IIUPOTY U B TO )KE BPEMS
OTPaHUYECHHOCTh MPUMEHECHUS MATEeMATHYEeCKUX METOJI0B K
aHAIM3y M UCCIIEIOBAHUIO MPOIECCOB U SBJICHUM B IPUPOJE U
00I1IeCTBE;

3HAYCHUC TIPAKTUKU W BOIPOCOB, BO3HUKAIOIIUX B camoi
MaTCMaTUuKEC IJId (I)OpMI/IpOBaHI/IH " pa3sBUTHUA MaTeMaTH4YECKOM

HAYKH, WCTOPHIO pAa3BUTHUS TIOHITHS 4YHCIA, CO3/JaHUSL
MAaTEMAaTHYCCKOTO AaHaju3a, BO3HUKHOBCHHUS W  Pa3BHUTHUS
TCOMETPHH;

YHHUBEpCATBHBI XapakTep 3aKOHOB JIOTUKH MaTeMaTHYECKHX
paccykmeHud, WX TNPUMEHHMOCTH BO BCEX  OONACTIX
YeII0BEUECKOH NI TEITFHOCTH;

BEPOSATHOCTHBIN XapakTep Pa3INIHBIX MIPOIIECCOB

OKPYIKAIOLIero MUpPa

MpOrpaMMoi 00ydeHUS
y4eOHBIX 3aaHII
BBITIOJTHEHO, HEKOTOPHIE
W3 BBIMOJHEHHBIX
3aJlaHU# coliepxaT

OIINOKH.

«HeynoBneTBopuTensHO»
— TEOpeTHYECKOe
coziepKaHue Kypca He
OCBOEHO, HEOOXOIMMBIE
YMEHHS He
c(OpMHUPOBaHHI,
BBITIOJTHCHHBIC YUeOHbIC
3a7aHus COJePIKAT
rpyOble OIMOKH.

DpoHTaNbHBIN OIIPOC,
MaTeMaTUYECKUIl TUKTaHT,
3amuTa pedepara,
BBINOJIHEHNE NIPE3EHTAllNY,
TECTUPOBAHUE,
KOHTPOJIbHBIE PaOOTHI

DpoHTaNBHBIN OIIPOC,
MaTeMaTUYeCKUI IUKTAHT,
3amuTa pedepara,
BBITIOJIHEHHE TIPE3CHTALINY,
TECTUPOBAHUE,
KOHTPOJIbHBIE paOOTHI
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