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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
BBICIHIASI MATEMATHKA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB
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1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-2 — CriocobeH camMOCTOSITe/IbHO TPUMEHSTh PHOOpeTeHHbIe MaTeMaTU4ecKue, ecTeCTBEHHOHAYUHbIe, COLMATbHO-IKOHOMUYECKHE U
TIpod)eCCHOHabHBIE 3HAHUS /151 pellieHNs] HHKeHepHBIX 3a/jau

DOpMUPOBaHHIO KOMITETEHLIH CITY>KUT JJOCTIDKEHHeE C/Ie/[YIOIINX Pe3y/IbTaToB 06pa3oBaHuUs:
OIIK-2

3HAHUA:

B obacty MHeHHOH anreGpsi:

KBaJIpaTH4HbIe (hOPMBI, UX TIPUMeHeHHe /IS TIPUBE/IeHNs] YPaBHEHHU KPHBBIX U TIOBEPXHOCTel K KAHOHMYECKOMY BHY W IS pelleHNst
3a/au Ha 9KCTPeMyMbI (PYHKLIMK HECKOJIBKHX IepeMeHHBIX.

B obacTy aHa/IMTHYeCKOM IreOMeTpUH:

BeKTOpHas anrebpa, npeobpasoBaHHe KOOPAWHAT; NPsIMble Ha IIOCKOCTH; MIOCKOCTh U TIpsiMast B IIPOCTPAHCTBE; KPHUBbIE 1 IOBEPXHOCTH
BTOPOTO TOpsZIKa; MapaMeTpUYecKoe 3ajjlaHue JIMHWUKA M TOBEPXHOCTeH; MojspHas CHCTeMa KOOPAWMHAT Ha IUIOCKOCTH; LWIMHAPUYecKue U
cpeprueckie CHCTEMbI KOOPAHHAT B IPOCTPAHCTBE.

B obnacTtu Teopru auddepeHMaNbHBIX YPaBHEHUI:

Haua/bHBIX YCIOBHUI U pelieHuii AuddepeHIaibHbIX ypaBHeHHH; Haubosiee yacTo BCTpevaroluecs guddepeHijpanibHbie ypaBHeHus (C
pas/eNsIoMUCS TIepeMeHHbIMHY, OffHOPOZHbIE, JIMHEeHHble, B MOJHBIX AWddepeHInanax); ypaBHEHHs! BBICIIMX ITOPS/IKOB, MOIMyCKAOLIMe
TIOHIKeHHe TIOPsi/Ka; JIMHelHble AuddepeHIMaibHble YpaBHEHNs! BBICIIMX TOPSZKOB, TOCTPOeHHe UX 00Ijero perteHust; HU3NUeCKH CMBICT
pelleHni OJHOPOAHOrO U HEOZHOPOJHOTO AuddepeHIMaNbHbIX ypaBHEHUH C MOCTOSIHHBIMU Ko3(duirieHTaMu (CBOOOZHBIE U BBIHYK/|eHHBIE
kosiebaHus1); TTOCTAHOBKA KPaeBbIX 3a/jay, FPaHUYHBIX yc1oBHil. CucTeMbl AuddepeHIMaIbHbIX ypaBHEHWI B KaHOHHUECKOH M HOpMasbHOM
(opme, MaTpHUHas 3aMMCh CUCTEMBI; CBA3b CHUCTeMbl AW(epeHINaNnbHBIX YpaBHEHNUH B HOPMasbHON (opMme ¢ ofHUM AuddepeHLHanbHBIM
ypaBHEHHEM — Oro TMOPsJKa; JIMHeHHble CCTeMbl A depeHIanbHbIX YpaBHeHUH; OZHOPOJHbIE JIMHEeHbIe CUCTEeMbI; THHeHHOe TIPOCTPaHCTBO
pellleHni, (yHAaMeHTa/lbHasi CHCTeMa pellleHWi Kak 0a3uc MpOCTpaHCTBa pelLleHud; MeTof Oiinepa NOCTPOeHHs OOIero perueHust s
OfIHOPOZIHOW CHCTEeMBI Au(depeHIHaIbHBIX YPaBHEHHH C MTOCTOSHHBIMU KO3 UIIMeHTaMK; TeopeMa O CTPYKTYpe OOIIero peieHust JTMHeHHOH
HeofHOPOAHOW cucTeMbl uddepeHIMaNbHbIX ypaBHEHWH, MeTOj BapHallid IIPOM3BOJIBHBIX IOCTOSHHBIX W MeTOJ, Heompe/ie/léHHbIX
KO3(hULEHTOB DelleHrs] CUCTeM; YCTOWUMBOCTD pelleHus AuddepeHIanbHOrO0 YpaBHeHusl, onpeiesieH|e W UCC/Iej0BaHe Ha YCTOMUMBOCTh
TPHBHA/IBHOTO PelIeHust OAHOPOJHOM CHCTEMBI, CBSI3b C KOPHSIMU XapaKTepPHCTUUeCKOTO ypaBHEHMS];

YMeHusi:

B obacTy MaTeMaTHueCKOro aHau3a:

BBIUMC/IATD JJIMHBI AYT, [UIOLIA/H TJIOCKUX 06sactell, 06bEMBI M OBEPXHOCTH TeJl BpALLjeHHsI C TIOMOLIBIO OMpe/ie/IEHHOr0 MHTerpana;
HCCIIeIoBaTh HAa CXOJAMMOCTh U BBIYMCJISITH HeCOOCTBEHHblE MHTErpasbl MEpPBOTO W BTOPOTO POJA; HAXOAWUTh MACCy, CTaTHUecKHe MOMEHTHI,
KOOP/MHATHI 1IeHTPa MaccC IUVIOCKMX (UIyp; MOydyaTk pas3iokeHWs: QyHKLMit o dopmysne Teiiiopa M MCIIO/MB30BaTh UX IS TPHOMMKEHHBIX
BBIUMC/IEHWH; pellaTh 3aJjaud Ha SKCTPEMYM M Ha YC/IOBHBIA SKCTPeMyM (YHKIMM HECKOJbKHMX IepeMeHHBIX; BBIUMC/IATH KpaTHble U
[IOBePXHOCTHbIE HHTErpaJibl;

B obnacTu iMHeRHOH anre6ph:

BBIUMC/IATh ONpeie/INTe/M; HAaxOAuTh (YyH/JAMEHTA/bHYI CHCTEMY pelleHHH OHOPOJHOM CHCTeMbl anrebpaldyecKux JIMHEMHBIX
ypaBHeHHUH.

B ob/1acTy aHa/IMTHYECKOH reOMeTpUH:

CTPOUTbh KPUBBIE U TTOBEPXHOCTH BTOPOTO MOPsZIKa, apaMeTpUUecKy 3alaHHble JTMHUW U TIOBEPXHOCTH, KPUBbIE B TIOJISIPHOM CHCTeMe
KOOp/MHaT.

B obnacTu Teopru auddepeHMaNbHBIX YPaBHEHUI:

cTpouTh 00lllee pellleHHe JIMHEHHOrO OfHOPOAHOro AvdepeHIHaNbHOTO YpaBHEHMs M CHCTEM JIMHEMHBIX — OHOPOAHBIX
b depeHIManbHBIX YpaBHEHUH; IPUMEHATh MeTOZ, BAPHALMK TTPOM3BOJIBHBIX MOCTOSHHBIX M METOZ, 1107{00pa YaCTHBIX PelLIeHUH JIs TMHEHHBIX
HeO/IHOPOJHBIX AudepeHIanbHbIX YPaBHEeHUH;

HABbIKU:

OBnajieTb MeToJaMH peLleHH s 3a/jay, COCTAB/ISIOLINX OCHOBY HH)KeHEPHO-KOHCTPYKTOPCKOM MPAKTHKH.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Mucuunuia BBICIHASI MATEMATHKA siBrisieTCst JUCLIMIUIMHOM 06s3aTe/IbHOM YacTu 6/10Ka 1 mporpaMMbl MOATOTOBKH 110
Hanpasnenuto 17.05.01 Boenpunachbl u 83pbieament.

Copiep>kaHue JUCHUIUIAHBI SIB/ISIETCS JIOTHUECKUM TIPOZAO/DKEHHEM COZiep’KaHMs IIKOJIBHBIX KypCOB U CIIY)KUT OCHOBOH Z/IsI OCBOEHHSI
aucuuriive: - @U3UKA, TEOPETMYECKAA MEXAHMWKA, BBIYMC/IMTE/IBHASI MATEMATHKA, KOMIIBIOTEPHOE
ITPOEKTUPOBAHMUE CIIEHIVAJIBHOT'O MHCTPYMEHTA, MEXAHUKA JE®OPMHUPYEMOI'O TBEPJOI'O TEJIA, TEOPUSA
BEPOSATHOCTEM Y HAYAJIA MATEMATUYECKOM CTATUCTUKHU, TEOPUS SHEPTETUYECKNX MATEPUAJIOB

TpeGoBaHMsI K YPOBHIO TOATOTOBKM OOYYalOLMXCsl U MpejiBapuUTe/IbHble KOMIIETeHLUH omnpezeneHbl PefiepabHbIM TOCYAapCTBEHHBIM
o6pa3oBare/bHBIM CTaHAPTOM cpefHero obiero 06pa3oBaHusl.



3. CTPYKTYPA 1 COJAEPXAHUME TV CITUIT/INHBI

OO6i1jast TPYA0EeMKOCTh JUCLIMIUIAHBI COCTaBsieT 13 3.e., 468 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

KYPC

CEMECTP

u KHX e[IHHHIY

BCEI'o

AyAMTOpHBI€ 3aHATHS
B KOHTaKTHOH dopme

BCEro

Jlekuun

TIpakTHUYecKHe
3aHATHSA

CamocTosiTe/IbHas
pabora cTyjeHTOB

@®opmupyemasi
KommeTeHuust, %

OIIK-2

Paszjienn 1. DleMeHTBI MaTeMaTHYECKOH JIOTHKH H TeOPHH MHOXKeCTB. BemecTsennble uncia. Marpuupl. 1
Maremariueckast IOrHKa: BbICKa3bIBaHKE, NIPEJUKAT, MHOXECTBO HCTHHHOCTH TIPE/JKATa, TOX/ECTBO, JIOTHIeCKUe
OrepaLjiu, C/le/loBaHIe, PABHOCH/LHOCTh, KBAHTOP BCEOBIHOCTH, KBAHTOP CYI[eCTBOBAHHS, KOHTPIIPUMep, hopmy/a
areGpb JIOTHKH, TABTONOTHA, 0606IIeH s 3aK0HOB Je MopraHa, I0CTaToqHOe yC/I0BHe, HeOGXOAMMOe YCIIoBHe,
HeoGX0ZMMOe M [JOCTATOYHOE YC/IOBHe, TeopeMa, IeMMa, ClTe/ICTBIe, OTIPe/ie/ieH e, B3aHMHO 06paTHbIe 1 B3aUMHO
MPOTHBOMOIOXKHBIE TEOPEMBI, METO/, MaTeMaTHYeCKOi . Har nerbie, HbIE UHCITA.
BelllecTBeHHbI€ UKC/Ia B MX OCHOBHBIE CBOHCTBA. [1pe/iCTaB/eHHe /IeHCTBHTE/IBHOTO YHC/IA B BH/le GeCKOHeuHOi
iecsITHYHOM ipo6u. TeopHst MHOXKECTB: MHOYKECTBO, PaBHbIE 'TBA, OCHOBHbI® Haj|
MHOXeCTBaMH, Auarpammel Jiiepa-BenHa, /IeKapToBO NPOM3Be/ieHHe, KOHEYHO®, CYUETHOE M HECUETHO® MHOXKECTBO,
ynopngoueuume MHOXeCTBA. UHCIIOBbIE MHOKECTBA: OKPECTHOCTH, POMEKYTKH, OTKDBITLIE H 3AMKHYThie MHOKECTBa,
1€ TOUKH, M MaKc 9/IEMEHT, TOUHbIE HIDKHSIsSi M BEDXHsisi [PaHH. 2.

ABc'rpaK'rHoe JIMHeiHOe MPOCTPaHCTBO. AKCHOMBI H OCHOBHbI® CJIeICTBHS M3 HUX. [IpUMepbI KOHKPETHBIX JIMHeHHBIX
TPOCTPaHCTB: apHpMeTHUIeCKHe BEKTOPEI, by TUT. I {Hast 3aBUCUMOCTb M He3aBUCHMOCTh CHCTeM
BeKTOpOB. Basuc 1 pa3smepHOCTb /MHeitHOro npochaHCrBa MarpHLb! 1 ONepaLyH Haji MATpHLAMH. OCHOBHbIE BHALI

Marpui. Onpezenutes MaTpuL]. OCHOBHBI® TeOPeMbl M CBOHCTBA OMpe/ie/TTeIei.

Paspen 2. DyHKIMH OT OjHOI neu.[ecmeumm P cucreM 1. TTonsiTie

YHKLIMH OT O/JHOI1 BelLieCTBeHHOIA r1ep obactb it 1 obacts onp
(yHKLMH, 06pa3 K MpooGpa3 TOUKK U MHOXKECTBA, C/IOKHas (! , rpaduk dy Iy ad)m(a
PaBeHCTBO (yHKIHiL, TIepHOAMUecKie GyHKIIH, YETHAs 1 HeUETHas (YHKLIH, OﬁpaTHa)‘l (yHKIMS, OrpaHHUeHHas 1

Heorp: , MOHOTOHHBIE ¢! . DneMeHTapHble (YHKLMH i UX rpaduku. 2. Criocobbl 3aaHust

(thyHKL(l/ll/l HeﬂBHbm napaMeTpuqecmu TlonspHas cuctemMa KOOP/IHHAT H MOCTpOeHHE rpadukoB B Heil. 3.Teopema

Kpamepa. Pemietie THHeiHbIX CHCTEM M MaTPUYHBIX YPABHEHHH C MOMOILbI0 06paTHON MaTpHLIBI 1 110 hopMyram

Kpamepa. Paur matpuipl. Teopema 0 6a3ucHOM MHHOpe. DieMeHTapHbie Mpeobpa3oBaHUst MATPUIL| M CHCTEM JIHHEHHBIX
ypasHenuii. Metop I'aycca. Teopema Kponekepa — Kare/iin 1 OCHOBHbIe C/IE/ICTBHSI M3 Heg.

22

12

Paspen 3. Teopus He Cucrembr y it. 1. Uncnossle
OC/Te/I0BaTe/ILHOCTH: CrIOCO6 3ajaHus, BospacTarou.meu 6 orp: roc. ocru. Tpejen
TI0C/16/\0BATE/ILHOCTH, T10C/IEAOBATE/ILHOCTH, CXOAALLMECs K 6Geckoneurocty. Teopema BosbijaHo-Befiepiurpacca,

TajIbHbIe T0C/Ie/I0BATE/ILHOCTH, KpuTepuii Koim. [TpocTeiiliie CBOHCTBA CXOSIUXCS NIOC/IE/0BATE/ILHOCTEH. 2.
l'lpe,qen yHKIMH: /IBa ONpe/ie/IeHHsi K MX PABHOCH/ILHOCTB, TIpeie/t YHKIMH Ha GeCKOHeUHOCTH. EMHCTBeHHOCTL
npe/ie/ia, TEOPEMEBI O Mpe/ie/iax CyMMbl, Pa3HOCTH, POM3BE/EHHS 1 YACTHOTO JBYX (hYHKLIMi1, TeOpeMa 0 npezese CIOKHOi
yHKLH, TeOpeMbI cpaBHeHHst. Teopema 0 MOCTOSHCTBE 3Haka. OJHOCTOPOHHHE Mpejie/ibL. 3. 3aMeyare/bHEIe IPe/iebl.
BeckoHeuHo Majible i GeckoHeuHo 6o/buIre GyHKIMK: CpaBHeHHe GecKoHeuHO GO/bIIMX i GeCKOHEUHO MajbiX QYHKLit
(9KBUBANIEHTHOCTb, CHMBOJIbI O, O, nopsioK ManocTH ¢ ). 4. PacKpbITHe éxuocreit. Teopema o 3ameHe
6eCKOHEUHO MaJIbIX Ha THbIE J7IsT M 0T dy it. O TMOKa3aTe/bHOMH
M CTerneHHoi 5. 0 TH ¢ B TOUKE ¥ Ha MHOXXECTBE, THITbI Pa3PbIBOB. TeopeMbl 0
HEMpPePIBHOCTH CYMMBbI, Pa3HOCTH, IPC M YacTHOro ¢ ii, Teopema o 0CTH
KOMIIO3HL{MH HerIpEPBLIBHEIX PYHKUMiA (NPaBIIO 3AMEHbI NIEPEMEHHOI NIH BHIMHCIICHHH MIPEAEIIOB, CIE/ICTBHE O

ocTH ¢ napameTpryueckium obpasom). 6. CBoiicTBa GyHKIW, HEMPepbIBHBIX B TOUKe:
OrpaHHYeHHOCTb, coxpanenue 3HaKa. CBO¥CTBA (YHKI|MH, HenpephIBHBIX Ha OTpesKe: Teopemb! Beliepuurpacca, Teopema o

TOYHOM , 0 MHOXeCTBe i1, Teopema 06 0BpaTHO# YHKIMH. DleMeHTapHbIe (YHKLH U HX
0CTh. 7. TeoMeTpHUeCKHe BEKTOPBI M MX OCHOBHbIE CBOWCTBA. [leKapTOBbI KOOP/MHATEI BEKTOPOB M TOUEK.

40
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16

CransipHoe IeOMETPHUECKHX BEKTOPOB. BEKTOPHOE 1 C HX OCHOBHBIC CBOVICTBA.

Paspen 4. I " hep AuanurHyeckas reoMeTpHs. 1. Onpe,qenel—me npouano}mou nesast U
TnipaBasi np Ie, TeopemMa o ‘TH depenty 8 KM ¥ TeOMeTpHYeCKHi
CMBIC/I [IPOM3BOJHOI, KacaTe/lbHasi i HOPMaJlb K rpaduKy ¢yukuym npomsu;lm,le OCHOBHBIX 3/IEMEHTapHBIX (DYHKLIHIA.
TeopeMsI 0 AU pepeHLIPYeMOCTH CyMMBI, PA3HOCTH, TIPOM3BE/EHNS M YaCTHOTO JBYX AU((epeHLpyeMbIX (yHKIHii,
TIPON3BO/HAs CIOXKHOM (yHKIMH, AnddepeHIpoBaHie 06paTHON QYHKLMH i (YHKLIHIA, 33/JaHHBIX [TapaMeTPUUYeCKUM
crioco6oM wm HestBHO. Juddepentyuan GyHKLHH, €ro OCHOBHbIE CBOICTBA, HHBAPHAHTHOCTD (JOPMbI [IEPBOTO
muddepentpana. 2. FeoMeTprueckuii cMbICT FU(d na. Ero uci st ‘0 BBIYMC/IEHHST
i 3.10) ol

1e v ud 1 BBICILIUX Teopembl ®Pepma, Ponns, Jlarpanska, Ko u
nx npumenenwe. [papio Jlomarans. 4. Popmyna Teiinopa s MEOrouseHa, popmyria Teiiiopa C OCTaTOYHBIM HIEHOM B
dopme ITeaHo 1 B popme Jlarparka. PasnoxkeHre OCHOBHBIX 37eMeHTapHbIX (yHKimi mo dopmysam Teiinopa n
Maxnopena Tpumenenne popmynsl Tefinopa st IpUGMKEHHBIX BEIYHCTEHHI. 5. Mcc

: ycnosus ™ ¢ ; 9KCTPeMyMBI GyHKLIMH, HeOGX0/MMOe H JOCTaTOuHbIe YCIOBHS; OThICKaHHe
HAMGONLLIIETO U 0 it 5 MCC BBINYKI0CTH (DYHKLIMH, TOUKH riepernGa; acHMIIToThbi
dyHKuwii. 6. Mcrions3osanme pachmpeHme MatemMaTHueCcKUX MeTO/0B B NPaKTHYECKOH JesTe/lbHOCTH. 7. TIpsimast THust
Ha I/I0CKOCTH. Pa3iuuHble JopMbI ypaBHEHHI NPAMOi, Yro/l Mexy iByMst TIpsiMbIMH. KpHBBIe BTOpOro nopsi/ika Ha
nockocTy. TIpsiMast M IIOCKOCTh B TIPOCTPAHCTBe, P opmer X if. Vel Mexay
TII0CKOCTSIMH, TIPSIMOM M IIOCKOCTBIO. [ToHsiTHe 0 runepriiockocTy. [ToBepXHOCTH BToporo nopsizika. 8. KommekcHere

99

61

18

43

38

uncia. JleficTBust ¢ HUMU. [eOMeTpruecKoe Mpe/CTaB/eHH HOTO YHCIA.

Bcero 3a 1 cemectp

180
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34

68
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Paspen 5. Heonpejie/iénubIii HHTErpa u ero caoiicrsa. Ilepeoo6pasHasi, Heorpe/e/IEHHbIH HHTErPajl U ero OCHOBHbIE
CBOJICTBA, TaG/IML{a MHTETPAJIOB, HHTETPUPOBAHKE I10 YACTSIM H C IOMOILBIO 3aMEHBI 1ePeMEHHOIA. MHDl"O'-mEHH u
paLOHa/bHble 7ipo6u. Teopemsl aycca i Besy, pa3/iokeHie MHOrou/IeHa ¢ JeHCTBI TaMM Ha
TMHeiiHbIe M KBa/IPaTHUHbIE MHOXKHTeTH, JZipo6u, TIPaBU/LHOM i Apo6u Ha
npocreiiye. VHTer ZApobeit n M TPAHCLIEH/\EHTHBIX (PYHKLHH,

P) Sl IHTErpasios.

50

30

Pa3pen 6. Onp @ i uaTerpas. Onp i1 MHTerpa 1 ero cBoiicTBa. 3ajaun, MPUBOASILUE K TIOHSTHIO
&HHOrO HHTerpana. O é it nHTerpan u ero coiictsa. O & i uHTerpai c BEPXHUM

npegesnom. Teopema Bappoy. ®opmysna Heiotona-Jleii6Huua. VIHTerpupoBaHHUe 110 YacTsAM 1 3aMeHOi TepeMeHHO# B
onpezenénnom unterpane. Knacco yHKLuii, uHTerpupyembix no Pumany. Teopemb! o cpearem. TIpuioxkenus
OnpejeEHHOro MHTerpana (BbIYMCICHHE IIOUa/ei, UH AYT, 06HEMOB Ten 1 p.). HecoGeTBerHbIe HHTerpabl ¢

eCKO ¥ OT Heorp , IX OCHOBHBIE CBOMCTBA. [IpH3HaKK CPABHEHHs NP
HCCTIe[{OBAHHH CXO/IIMOCTH HECOBCTBEHHBIX MHTEl‘paJ‘IOB A6comotHas cxopumocTs. dopmyna HetotoHa-JleiiGHuma it
HecoGCTBeHHBIX HHTerpasioB. [TOHsATHe I/1aBHOrO 3HaYeHHs HeCOBCTBEHHOro HHTerpasa. [aMMa-(yHKLMs.

40

10

20

Pasjien 7. KpuBo/uHeiinbe mHTerpasibl. BeKTop-(yHKIHs CKaApHOro aprymenTa. KpuBbie B peasbHOM MPOCTPAHCTBE U
Ha TI0CKOCTH. [l/IHHa KPHBO# B Pea/lbHOM MPOCTPAHCTBE M Ha MIOCKOCTH. KacaTe/tbHbiii BeKTOp KpHBOW. KacarenbHas 1
HOPMaJlbHast TI0CKOCTb KPHBOH. PeryisipHas KpuBasi. HaTypa/ibHBlii MapaMeTp u HaTypaibHOe ypaBHeHHe KPHBOM.
Kpuusua kpuoii. CkansipHoe nosie. Kpuso/iMHeliHbIi HHTErpast nepeoro poga 1 ero ¢pusnyeckas MHTepripeTaLys.

18

10

P nosie. OpueHT Kpusast. K] {iHbIi MHTErpaji BTOPOro pojia u ero Gpusuueckuii CMbICI.

Paspen 8. Paapl. Onipe/iesieHye YiCIOBOr0 pnp,a Belunc/ieHre cymMMbl psijia 10 onpe/iesieHtio. Psiji reoMeTpuyeckoit

nporpeccuu. Teopema 0 CXOAMMOCTH 51 PSIZIOB M TEOPEMA O CXOUMOCTH Psijia

OrpaHUYEHHBIMU YaCTHUHBIMK CYMMaMH. KPMTEPMM Koum CXDAI/IMOCTM psaja. HeDGXOAMMLlH MPU3HAK CXOUMOCTH.

FBPMOHH‘(ECKMM paj. ABcomoTHas 1 YC/IOBHasA CXOAUMOCTb. TEDPEMB 0 CXOAUMOCTH abcomoTHO cxozdALerocs paja.
P,

C Tpu3zHak [I; it npusnak Koum. HTerpaibHblii npyusHak. OGo6mEHHbI

KU psijl. peaytommecs psibl. Teopema JleiibHuiia. Teopema Pumana. IlepecTaHOBOUHOE CBOHCTBO
aﬁcomo'n-m C ST PSAOB. JbHBIE TTOC. "TH U psifbl. VIX CXOZMMOCTb. PaBHOMepHast
cxopuMocTh. Kpurepii Koii paBHOMEpHO# CX0AMMOCTH. MaKopaHTHBI npusHak Beiiepiirpacca. Teopemsr: o mpezene
CYMMBI, O HETIPEPLIBHOCTH CYMMBI, 0 AH() DBAHUM 1 UHTET cymmbl. C pazbl. Teopema AGest.
Pajiyc 1 HHTepBa/l CXOAUMOCTH. CBOMCTBA CTEMEHHBIX PAAI0B. PSU.IM Teiinopa 1 Maknopeta. Kpurepwii 1 nmpusHak
cxoumocTH psia Teiinopa. P: OCHOBHBIX BBIYHC/IEHHSI C IOMOLLBIO PS/OB.

36

12

16

Bcero 3a 2 cemecTp

68

34

76

40

Paspen 9. Teopus Hex O6nmact u dy HECKOJIbKUX
MepeMeHHBIX: mﬁpu'me 3aMKHYThIe, OrpaHHYEeHHbIE, THHEHHO CBA3HbIE, BLITYK/bIe. [Ipejie/ i HerpepbIBHOCTE (yHKLH.
YacTHble od 11an GyHKLUK H €ro 1] THOCTb (POPMBI MOTHOTO A depeHtraa.
Kacare/nbHast I7I0CKOCTb M HOPMaJib K T TH. I1] o rpajuent. [IponsBogHbIe U

BBICIIMX pI Teyulopa (OCHOBHBIE TeOPeMbI 0 HesIBHbIX (GyHKLsX. HestBHBIE (YHKIHH,
HX CY) " M X SIKOOHaHbI. YCIOBHS HEe3aBUCHMOCTH
crcTeMbl GyHKLMIA. Teopema 06 06paTHOM 0TOOpaXKeHUH. DKCTpeMyMbl (yHKLIMHA HECKOBKHX repeMeHHbIX. Heobxoanmble
1 [IOCTaTOUHBIe YC/IOBUs IKCTPeMyMa. YCIOBHBIH SKCTpeMyM. MeToj, MHOxuTestel Jlarparska.

32

14

Pazpen 10. HbIe y Cucremsi . Du3ruecKue u
npaKkTHYeCcKHe 3a/jauu, K nepBoro nopsijika. 3azaua Ko,
TereMa CYLIeCTBOBAHHS U €/IMHCTBEHHOCTH pelleHus 3aiauu Ko, Ocobbie peLeHust ypBBHeHHﬁ, ‘OCHOBHBI€ KJ/1acChl
ypaBHeHMM UHTErpUpYeMLIe B KBAPATYDAX: ¢ 51 c i npaBoii uacteio,

B IO/HBIX MeTtop! peruenyst P Jlarparka 1
Krnepo. ,E[Hd)d)epeﬂu,ua/lbﬂue YPaBHEHHUs! BLICLIMX nopﬂ;u(oa 3ajjaua Knu.m AorycKaioye I

o Test, BpoHckoro u ero cBoiicTBa. PyHAMEHTabHast
crcrema peme}-mn Obuee pemeﬂne OJHOPOJHOTO K HGO}:LHODO,C[HDFO ypaBHeHHiA. MeToz Jlarpara BapHaLiu

noc croc K05puLmenTamH. YpaBHeHHs1 C NpaBoii YacThio
[l ro Buaa. Hoy cuctema Audd BekropHast 3anuchb. 3afada Ko, TeopeMa
CYIIleCTBOBaHHS 1 €IMHCTBEHHOCTH pellienys 3ajaun Koum. CucTempr i c
MOCTOAHHBIMH Kosd)d)uuuemamu MeTozibi petlieHHst OHOPO/HBIX M HEOHOPO/HBIX CHCTeM. YCTOHUHBOCTE

60

18

30

1 cuctem. ToukH NMoKosi, MX TUMbL. MeToz dyHKiwmit JIsimyHoBa.

Pa3zpgen 11. Kpa{mue MHTerpasbl. [IBOiHOi 1 TPOHHO# MHTerpaibl, UX CBOWCTBA M MX NPHIOKeHHs. CBe/ieHHe KPaTHOTO
MHTerpasa K MoBTOPHOMY. 3aMeHa NlepeMeHHbIX B KPaTHbIX MHTerpasiax. I1onspHsle, LIMIMHPHUeCKHe U cepruecKue

6

52

32
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ocTd. HaxoxzeHune no . T10/1e ¥ ero CBOMCTBA.

KOOpJJMHATBI. HOBEPXHOCTHHE HWHTerpasbl, UX CBOJCTBA U BBIYMCIIEHHSL. FGOMETPH'-IECKHG M MeXaHHW4yeCKue NpUI0KeHUs
KpaTHbIX, KpHBOJ[HHEﬁHle M TTIOBEPXHOCTHBIX UHTErpasioB. CKH]UIDHOE Y BEKTOpHOe 1ojie. HHPKyJ'IﬂL‘M}'I BEKTOPHOTO 11071
B/0/Tb KpUBOH. PopMyia ['priHa. YC/I0BHs MOTEHMATbHOCTH BEKTOPHOTO T0JIS1 Ha IIOCKOCTH. [10TOK 1oJist yepe3
TIOBEPXHOCTB. [INBepreHIIysi BEKTOPHOTO 1ofist, eé (pusuueckuit cmpic. Popmysa Laycca — Octporpajckoro. Potop
BeKTOpHOro 1o/isi. Oneparop I'amunsrona. Popmyna Ctokca. IToTeHipanbpHOe nose, ero CBORCTBA. YCI0BHS

C

Bcero 3a 3 cemecTp

Bcero no AMCHHILIHHE

468 238 102 136 230

100

3.2. AyANTOPHBIN NPAKTHKYM

Ne Oobem,
n /;1 Homep 1 HanMeHOBaHHe pa3jesia JUCHUITHHBI TeMa NpaKTHYECKOro 3aHATHS aya.
4acoB
1 . MHoxkecTBa 1
Pazgen 1. DeMeHThl MaTeMaTUUeCKOM JIOTUKU U
2 Onpegenuren BTOPOIro U TPEThEro MOPsI/IKOB. 2
Teopur MHOXKeCTB. BelrlecTBeHHble uncia. MaTpuLbl. —
3 Martpuuipl. [lelicTBUSI C HUIMU. 2
4 |Pasgen 2. ®YHKLMH OT O/JHOH BEIL|eCTBEHHOM DneMeHTapHbIe QYHKIUU 3
5  |mepemeHHOH. Pewienye cuctem TMHEHHBIX yDaBHEHWH. (PelieHue CHCTeM TMHEMHBIX ypaBHEeHUi 5
6 UucnoBble N0oCe[0BaTeIbHOCTH 2
7 BeckoHeuHO MaJible U GecKkoHeuHo Gosblive QYHKLMH. 2
8 Pazzen 3. Teopus nipenenos. HenpepsiBHbIe QyHKINH. P — = 4
CucTeMbl TUHEHHBIX ypaBHEHHUIL. aCKpBITHE Hsonpe/:geneHHocreu
9 BexTopel. [leiicTBus ¢ Bektopamu. CKa/sIpHOe, BeKTOPHOE U 4
CMelllaHHOe TIPOU3BeJleHue.
10 TIpou3BoHbIe 1ePBOrO MopsijKa 9
11 TTpou3sBoAHBIE BBICIIMX MOPSAKOB 4
12 IIpriMeHeHNe IPOU3BOHBIX 10
13 [Ipsimast Ha MJIOCKOCTHU. 2
14 T1710CKOCTb B IPOCTPaHCTBeE. 2
15 |Pasgen 4. [TpousBogHsle U AuddepeHIrabL. [Npsimas B mpocTpaHCTBe. 2
16 |AHanuTUYeCKas reoMeTpus. B3anMHOe pacrosioykeHye IpsIMOM U IVIOCKOCTY B IIPOCTPAHCTBe. 2
17 Dnunc. 2
18 Turiepbosna. 2
19 [Tapa6osa. 2
20 Ob11jee ypaBHEHNe KPHBOIT BTOPOTro Poza. 2
21 IToBepxHOCTH BTOPOrO MopsijKa 4
Bcero 3a 1 cemecTp 68
22 IMoasenenue nog auddepennyan. IHTerpupoBaHie 1o 4acTsm. 2
23 WHrerpupoBanue 1pobeit 4
24 Paspen 5. Heorpezieni€HHbIN UHTErPasl U €ro CBOKCTBA. |MHTerpupoBaHMe HPpPaLMOHaIbHBIX U TPUIOHOMETPUYEeCKHUX 4
pobeii.
25 3ameHbI TlepeMeHHOM 2
26 N . IIpunoxxeHus onpe/sie/IéHHOrO UHTerpaaa 6
Paszen 6. OnpeenéHHbIN UHTErpasl. =
27 Heco6cTBeHHBIH HHTerpas 4
28 . KpuBonmHeiinbie naTerpasnsi I poga 2
Pasgen 7. KpuBonuHeliHble HHTErpasbl. —
29 KpuBonuHueiinbie nHTerpanst I poga 2
30 UucioBble psifibl 4
31 |Pa3gen 8. Pagpl. CrerneHHble ps/bl 2
32 DyHKIMOHANBHEIE PSJbI 2
Bcero 3a 2 cemecTp 34
33 Juddepennypoane QyHKLNN HECKONBKHX MepeMeHHbIX. 4
CnoxHast QyHKLIsI, TapaMeTpUIeCKY 3aJJaHHAs], HesIBHO 3aflaHHasl.
. IIpousBoaHble u AuddepeHLiMasl nepBoro nopsjxa. IlpoussogHsie
34  |Pa3sgen 9. Teopusi (yHKILMIT HECKOJILKUX TTepeMeHHbIX. P A A pepenyy P PAA P a 2
BBICLLIErO MOpsi/Ka.
35 KacareibHast IJIOCKOCTb ¥ HOPMAJIb. 2
36 OKCTPeMyMBl. 2
37 b 10 c OY 1 nopsiaxa 4
asgen 10. IuddepennyanbHele ypaBHeHUsl. CUCTEMbI
38 A HAudbeperty cyp OZ1Y BbICIIMX TOPSI/AKOB 6
middepeHIanbHBIX ypaBHEHHHA.
39 Cucremsl O1Y 1 nopsigxa 2
40 JIBOMHbIe MHTErpasibl 4
41 |Paspen 11. KparHble UHTerpasbl. TpoliHble UHTerpasibl 4
42 TIoBepXHOCTHbIE UHTErpaslbl 4
Bcero 3a 3 cemecTp 34
3.3. CamocrosiTesibHas pabora cryaenta (CPC)
Ne Oo0bem,
wn Homep 1 HauMeHOBaHHe pa3/e/ia JUCIUILTHHBI Copep)xaHue yueGHOro 3ajaHus acos
Pazzen 1. DrieMeHTbI MaTeMaTH4YeCKOM JIOTHKH ¥ TEOPUH MHOXKECTB. . "
1 Pemrenue 3aiau Ha TeMy: "MarpuLibl ¥ ONpefienuTenu 12
BemiecTBenHble uncaa. Marpuipl.
7 Peruenue 3az1au Ha TeMy "CBOMCTBa 3/1eMEeHTapHBIX 3
Pasgen 2. @YHKLMH OT OZJHOM BeI|eCTBEHHOMN epeMeHHOM. dyHKpiA"
3 PellieHre CUCTeM JIMHENHBIX yPABHEHUH. Pemtenue 3a7a4 1o Teme: "CrCTeMbl IMHEHHBIX 9
ypaBHeHHiA"
4 Pemenue 3azau o Teme: "TIpegensr” 8
Paspen 3. Teopus npefienios. HenpepsiBHble ¢yHKIMU. CUCTEMBI A - DA
5 |‘wHeiHEIX ypaHeHmii. Perenue 3aiau Ha TeMy: "CKansipHOe, BeKTOPHOe U 8
CMelllaHHOe NIpou3BeZieHre".
6 p an A Perrenue 3azau ro Teme: "IIpousBogHele” 12
aszien 4. [IpousBogHele U fuddeperLyansl. AHaIUTUYeCKass
7 reoﬂeTpI/m p A Audbepery Pemrenye 3agau o Teme: "Tlocrpoenue rpadukos” 12
8 ) Perienue 3asau 1o teme: "AHanuTuyeckKas reomeTpus’” 14
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Bcero 3a 1 cemecTp 78
9  |Pasgen 5. HeonpeseiéHHbIN UHTErpan 1 €ro CBOMCTBA. Perenue 3az1au Ha Temy: "Heornpe/ienéHHbIi uHTerpan” 30
10 Pewienue 3asau rno teme: "IIpunoxxeHust onpe/eHHOIO 16
Paspnen 6. OnpesiesIéHHBIN UHTErpasl. uHTerpasa”
11 Periieruie 3a7au 1o Teme: "HecobGcTBeHHbIH UHTErpan' 4
12 Peruenue 3az1au 1o Teme: "KpuBosMHelHble HHTerpaibl 5
. II popa"
Paspen 7. KpuBo/vHeliHble MHTerpasbl. ~
13 PEIJ_I(?'HPIE 3a/1au 1o Teme: "KprBosMHeliHble UHTerpabl | 5
poa
14 |Paspgen 8. Pappl. Perenue 3aziau Ha Temy: "Pazpr” 16
Bcero 3a 2 cemecTp 76
15 |Pasgmen 9. Teopust (GyHKIMIT HeCKOJIBKHX ITepeMeHHBIX. Peintere 3a1a4 Ha Temy: "/l dep e:-IL[PIp OBaHHE 14
(DYHKI[MY HeCKOJIbKUX ITepeMeHHBIX .
16 Perenue 3az1au Ha Temy: "IuddepeHiansHble 10
ypaBHeHHs TIepBOro rnopsjka’.
Paspen 10. IuddepeHnyanbHble ypaBHeHHsT. CHCTEMBI P n
17  |qudpbepermmansibix ypansenmi, ellleHYe 3a/la4 Ha TeMy: I[]/ICPF])GPEHL[I/I&]IBHBIG 10
ypaBHeHMs1 BbICILIMX TOPSIIKOB" .
18 Pentenue 3aza4 Ha Temy: " YCTOWUMBOCTB" 10
19 Perrenyie 3a7a4 Ha Temy: " [IBOiHBIe UHTErpasbl” 8
20 Paszen 11. KpatHbie uHTerpasL. Peruienue 3a71au Ha TeMy: "TpoiiHble UHTerpasbl” 8
21 Perienue 3asjau Ha TeMy: "[loBepXHOCTHbIe UHTeTpasbl" 8
22 Pemenue 3agau Ha Temy: "Teopus nons"” 8
Bcero 3a 3 cemecTp 76
4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1(2 3 4 5 6 |7 8 9| 10 11 12 13 | 14 15 16 17
1 BII3 BII3 | AP BII3 [P | BII3 BI13 BII3 | AP . 3au.
2 BII3 BII3 | AP BI13 ap | BII3 BII3 BII3 | AP mud. 3au.
3 BII3 BII3 | AP BII3 [P | BII3 BIT3 BII3 | AP
YcioBHbIe 0603HaueHust:
e [P — nuarHocTHueckas pabora;
o BII3 — Bonpockl/3ajanus 1o Temam I13;
o nud. 3au. — quddepeHIPOBaHHBIN 3aueT;
o nud. 3au. — AudbdepeHIIPOBaHHbIH 3a4eT.
TeKylmuii KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB IIPOBOAUTCS B JUCKPeTHbIe BpeMeHHble HHTepBasbl B CIe/[yIoLuX GopMax:
[MarHOCTHYeCKast paboTa;
BONpOCHI/3aiaHus 1o Temam I13.
IIpoMe)xyTo4Hasi aTTecTalMsi MPOBOANTCS B hopmax:
i bepeHIIPOBaHHBIH 3aUeT;
9K3aMeH.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI
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32. IBEKBC Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . UnrerpansHoe ucuucienue. CI16.BI'TY "BOEHMEX" um. []. @. YctuHoBa, 2012, 351

33. I[;IECC Hygzuep, M. C. TTonos, A. A. Tapacos. . @yHKIUH1 HecKonbKKX nepemMeHHbIX. CII6.BI'TY "BOEHMEX" uwm. [I. ®. YcTuHoBa, 2008,
371. pec.

34. II. I1. YepHycs, I1. I1. YepHych. . OcHoBBI Teopuu ycTouusocty. CI16.: M3a-so BI'TY "BOEHMEX" um. [l. @. Yctunosa, 2022, 311. pec.
35. I1. I1. YepHych, I1. I1. YepHych. . YcToiunBocTh o JIsmyHoBy. CI16.: M35-Bo BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022, 371. pec.
36. II. I1. UepHycs, I1. I1. YepHych. . OcHoBBI Teopuu ycToiunBocty. CI16.: 3a-so BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2022, 129 3x3.
I1. I1. YepHycb, I1. I1. UepHyCh. . YcToiurBOCTS 110 JIsimyHoBy. CII6.: U3a-Bo BI'TY "BOEHMEX" um. []. @. YctrHOBa, 2022, 124 3K3.
C. B. Pe3nnueHko. . AHanuTHuUecKas reoMeTpus B prMepax U 3afauax. Mocksa: FOpaiit, 2020, 351. pec.
39. 4. C. Byrpos, C. M. Hukonbckuil. . Beiciast Marematuka. Mocksa: FOpaiit, 2022, s51. pec.
1. C. Byrpos, C. M. Hukonbckuii. Boicias maTeMaryka. Boicias maremarrika. Mocksa: FOpaidt, 2022, 351. pec.

5.2. lononHuTebHasA TUTepaTypa Mo JUCLIMIVIMHE:
1. A. I1. Psbymiko, B. B. Bapxartos, B. B. lep>kaBeL. JIuHeiiHasi u BekTopHas anre6pa. BI'TY "BOEHMEX" um. [I. @. Yctunoga, 2009, 3 3k3.
5.3. Ilepuosuueckyie U3aHUS:
He TpebyroTCs.

5.4. TlepeueHb pecypcoB MH(OPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJisi OCBOEHHMST JUCIIUTITAHBI, 3/IEKTPOHHbBIE
61O/IMOTEUHbIE CHCTEMBI:

1. https://ibooks.ru/ — 3BC A#OYKc.py - 3T0 6010 BBIOOP aKTyabHOM TUTepaTyphl Aj1s Ballell 6MOIHOTeKH B 3/IeKTPOHHOM BUJE;
2. https://e.lanbook.com/ — 3BC Jlaus;

3. https://repository.library.voenmeh.ru/jspui/ — ®yHpamenTanbHas 6ubmoteka BI' TY «BOEHMEX» um. [1.®. YcTUHOBa;

4. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas iardopma FOpaiiT. [Ij1s1 By30B U CCy30B..

CoBpeMeHHble NIpoeCcCrOHabHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast aiekTponHas 6ubnuoreka « KnbepieHnHKa»;
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http://www.rfbr.ru/rffi/ru/library - ITonHoTekcTOBast amekTpoHHasi 6ubmoTeka Poccuiickoro doHza GyHaMeHTaIbHBIX UCC/IeA0BAHMH.
VHdopMaLOHHbIe CIIPABOYHbIE CUCTEMBI:
1. Texakcrept — VH(OPMALIMOHHBIN MOPTaI TEXHUYECKOro pery/aupoBaHus: HopMsl, rpaBuia, craHiapTel PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOM reHepanuu BI' TY
"BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranrIlnoc- nHGOPMAIMOHHBIH MOPTAa IIPaBOBOM HH(OPMALIIH.
5.5. [porpammHuoe obecrieueHue:
He TpebyeTcst.

5.6. VIHdopMaLMOHHbIe TeXHOIOTUH:

B3auMoyielicTBHe c obyuatoiumucs nocpeacteom SUOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTuHOBA.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUITI/INHBI

6.1. JIeKLIIOHHBbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHSI C TI0CAZ0YHBIMH MECTaMU 110 KOJIMUECTBY CTYEHTOB;
JloCKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. AyAuTOpYS C YMC/IOM NOCAZI0UHBIX MECT He MeHbllle KOJIM4ecTBa 00yJaroIuXcs.

6.3. IIpouee:

1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTyZ€HTOB, OCHaIljeHHbIe KOMITbIOTePaMH C ZIOCTYIIOM B VIHTepHeT, pe/jHa3HaueHHbIe /ISt PAOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCHHITHHBI
BBICIIASAI MATEMATHUKA

AnHoTanus paboueii MporpamMMsI

Iucuunmaa BBICIIIASI MATEMATUKA sBrsieTcss AUCLMIUIMHON 00s13aTe/IbHOM YacTH 070ka 1 mporpaMMbl TIOATOTOBKM TIO
HanpasneHuto 17.05.01 Boenpunachkl u e3pbigamenu. JucuuriiviHa peanusyetcs Ha akysnsrere O EcrectBeHHOHayuHblid BI'TY "BOEHMEX"
M. [1.®. YeruHoBa Kadezpoit O6 BBICIIIASTI MATEMATHKA.

JlucuuriiHa HatjesieHa Ha OpMHUpPOBaHHe KomnemeHyuii:
OIIK-2 CriocobeH C€amMOCTOATE/IbHO TPUMEHsITh [PHOOpeTeHHble MareMaTHyecKde, eCTeCTBEeHHOHAYUHbIe, COLMATbHO-9KOHOMHUYECKHe U
rpodeccroHaNbHBIe 3HAHKS /151 PELLeHHs] MH)KeHepHbIX 3a/au.

Copiep>kaHle [JUCLUIUIMHBI OXBAaThbIBaeT KPYI BOINPOCOB, CBSI3aHHBIX C LIEJIOCTHBIM IIOHMMaHMeM CBsI3M MaTeMaTHuecKuxX Mogfeneld c
NpaKTHUeCKUMH 3afadyami. OCHOBHas ujesi Kypca: OB/laZieHHe MaTeMaTHyeCcKUMH (OopMysiaMy, MeTofaMH M Criocob6amMi MX TpUMeHeHHs JJIst
pellleHus] 3374 eCTeCTBEHHOHAyUHBbIX M TeXHUUECKUX [UCLUIUIAH, a TakKe 3a/ja4, COCTaB/SIOIIMX OCHOBY HH)KEHEpPHO-KOHCTPYKTOPCKOM
TNPaKTHKH.

[TporpamMMOoii JUCLIMIUIMHBI TIPEAYCMOTPEHBI CJIE/YIOIIHE BUABI KOHTPOJIS:
TekyIuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB ITPOBOAUTCS B JUCKPETHBIE BpeMeHHbIe MHTEPBaJIbl B CIeAyOIHX Gopmax:
e JMarHocTHYeckas pabora;
e BOIpOCHI/3ajaHus 1o Temam [13.
ITpoMeKyTouHas aTTecTalus IIPOBOAUTCS B hopMax:
e nuddepeHLIMPOBAHHEIN 3a4eT;

¢ DJK3aMeH.

OO611jasi TPYAOEMKOCTb OCBOEHHUs JUCLUIUIMHBI cocTasnsier 13 3.e., 468 u. [IporpamMmoit JUCLMIUIMHBI IPeIYCMOTPEHbI JIeKLIMOHHbBIE 3aHSATHS
(102 u.), mpaxtrueckue 3aHaTHs (136 u.), camocTosiTesibHast pabota cTyzeHTa (230 u).

12 32173



TIpunoxenue 2

K paboueii nporpaMme JHCIHITHHBI
BBICIIASAI MATEMATHKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUEHWA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJIS1 CTYA€HTa

TpyAOEeMKOCTb OCBOEHHsl AWCLMIUIMHBI cocTaBisieT 468 4., w3 Hux 238 4u. ayauTopHBIX 3aHATHHM, ¥ 230 9., OTBeAeHHBIX Ha
CaMOCTOSTe/IbHYI0 paboTy CTy/ieHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuIo quGHOFO BpEMEHH 110 BUJAaM CaMOCTOSITe/TbHOM pa6OTLI W pasfesaM JUCLHUIVIMHBI IIpUBEJ€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHUSI AWCLIMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEM O TeKylleM, pyOe)XHOM KOHTpOJIe YCIieBaeMOCTH U
MPOME>KYTOUHO# aTTecTaluy 00yJaroImxcs.

DOopMBI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHWS NIPHBe/ieHbI B PHIoKeHnH 3 K Paboueli mporpamme.

HaunmenoBanue padoTbi

PekoMeHjiyemas 1uTepaTrypa

TpynoeMKoCTb,
yac.

Paaaen 1. D/IeMeHThI MaTeMaTHYECKOH JIOTUKH U TEOPpHH MHOXXECTB. BEIJ.IECTBEHHBIE yuc/ia. Manldl.lbl.

Perienue 3azau Ha TeMy:
"Matpuupbl 1 onpegenureny”

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . JIuneitnas aaredpa: CI16.5I'TY "BOEHMEX"

um. [I. ®. YeruHosa, 2008 (1)
E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiauHa. . JuddepeHipanbHoe WCUucieHue:
CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
[. T. IlncbMeHHBIH. . KOHCIEKT eIy 110 BeICIIel MareMarrke : M.: Aiipuc-nipecc, 2006 (1,
4)

E. C. Bapanoga, E. A. VcakoBa, A. M. ITomnos. . Jluneitnas aaredpa: CI16.5I'TY "BOEHMEX"

um. [I. ®. YeruHoBa, 2015 (1)
A. TI. Psby1uko, B. B. Bapxaros, B. B. [lepxasey. JIuneiinast 1 BektopHas anrebpa: BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2009 (1, 5)

A. II. Psbyiiko, B. B. Bapxaros, B. B. [lepxaser;. VIHanuBHyanbHble 3a1aHHs 10 BbICILIEH
Maremaruke. Y. 1 JluHeiiHast 1 BektopHas anrebpa: BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (1, 5)

E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiHuHa. [IuddepeHipanbHoe UCUUCIeHe:
CII6.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2008 (1)

12

Wroro no paspeny 1

12

Pa3paen 2. DyHKIMH OT O{HOH BellleCTBEHHOMH nepeMeHHOi. PelleHne cucTeM JIMHeHHBIX ypaBHEHHUH.

Perienue 3agau Ha TeMy
"CBOWCTBa 3/1eMeHTapHbIX
yHKLMR"

A.II. Pabyumko, B. B. Bapxaros, B. B. [lepxaBer]. IHMBH/ya/IbHBIE 3a/JaHHS 110 BbICIIEH
maremaruke. Y. 1 Jluneiinast u BektopHas anrebpa;: BI'TY "BOEHMEX" um. [I. ®. YctuHOBa,
2007 (2, 5)

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . Jluteitnas aare6pa: CI16.5I'TY "BOEHMEX"
um. [I. ®@. YerrHoBa, 2015 (2)

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tomnos. . JluteitHas aare6pa: CI16.5I'TY "BOEHMEX"
um. [I. ®@. YcrrHoBa, 2008 (2)

B. JI. @aiinumvuar. . JuddepeHipanbHoe v MHTErpaibHOe ucunucieHre GyHKIMNA 0jHOro
aprymenra: CI16.: BXB-Iletepbypr, 2007 (1)

B. JI. ®aiiHIIMuUAT. . DieMeHTbI anrebpbl 1 aHanuTHueckoi reomerpun: CII6.BI'TY

Perienue 3az1au 1o teme:
"CHcTeMbl IMHEWHBIX
ypaBHeHHUH"

"BOEHMEX" um. []. ®. YctrHoBa, 2015 (1)
. T. TlucbmenHbIi. . KoHcekT siek1uii 1o Beiciel Matematuke : M.: Alipuc-nipecc, 2006 (1,
5)

B. JI. ®aiiHIIMUAT. . DieMeHTbI anrebpbl 1 aHanuTHueckoi reomerpun: CII6.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2015 (1)

E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbinuHa. JuddepeHipanbHoe UCUUCTeHe:

CII6.BI'TY "BOEHMEX" um. [. ®. YctrHOBa, 2008 (1)
A. TI. Psibyuiko, B. B. Bapxatos, B. B. [lep>xageti. JIuHeiinast 1 BektopHas anrebpa: BI'TY
"BOEHMEX" um. []. ®. Ycrunosa, 2009 (2, 5)
E. C. bapaHoga, I1. M. Bunnuk, C. B. I'apbiauHa. . IuddepeHipanbHoe ucuucaeHue:

CII6.BI'TY "BOEHMEX" um. [. ®. YctrHoBa, 2008 (1)

Wroro no paszeny 2

12

Paspen 3. Teopus npepenoB. HenpepreiBHbIe yHKIHH. CHCTeMBbI IHHEHHBIX yPaBHEHHIA.

PelieHye 3a7ay4 110 TeMe:
"Ipenensr”

B. JI. ®aitHumuat. . JuddepeHipansHoe U UHTerpajibHOe UcUrc/ieHre (DyHKLIMI HeCKOMbKUX
aprymenTos: CI16.: BXB-Iletep6ypr, 2007 (2)

Perienue 3azau Ha TeMy:
"CKassipHOe, BeKTOpPHOe U
CcMelllaHHOe Tpou3BefieHue"".

E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aare6pa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YcrrHoBa, 2015 (3)
B. JI. ®aliHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckKoi reomerpun: CII6.BI'TY
"BOEHMEX" um. [I. @. Ycrunosa, 2015 (2)
E. C. Bapanoga, E. A. VcakoBa, A. M. [Tonos. . JIuneitHas aare6pa: CI16.5I'TY "BOEHMEX"
um. [I. ®. YerrHoBa, 2015 (3)
. T. TIucbmenHbIi. . KoHcrekT siek1yii 1o Beiciuel matematuke : M.: Alipuc-nipecc, 2006 (2,
5)
E. C. bapaHoBa, I1. M. BunHuk, C. B. I'apbiauHa. . [IuddepeHipanbHoe ncuucieHue:
CII6.BI'TY "BOEHMEX" um. . ®. YctuHOBa, 2008 (2)
B. JI. ®aliHIIMUAT. . DieMeHTbI anrebpbl U aHanuTHYeckoi reomerpun: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (2)

A. TI. Psibyuiko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAUBHya/IbHbIE 33JAHKS 110 BbICILEH
Maremaruke. Y. 1 JluxeiiHast 1 BektopHas anrebpa: BI' TY "BOEHMEX" um. [I. ®. YcTiHOBa,
2007 (3, 5)

A. TI. TToraros. . JluxeliHas anre6pa 1 aHanuTHueckast reometpusi: Mocksa: FOpaiit, 2020 (1, 2,
3
I'. H. Bepman. . COOpHUK 3a/ja4 10 Kypcy MatemaTtrhueckoro aHanu3a: CII6.: [Tpodeccus, 2005
1,2
E. C. BapaHoga, I1. M. Bunnuk, C. B. I'apbiauHa. . JuddepeHipanbHoe nCUucaeHue:
CII6.BT'TY "BOEHMEX" um. [I. ®. YcTuHoga, 2008 (2)

13
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A.II. Psbyiiko, B. B. Bapxaros, B. B. [lepxaser. VIHanuBH/yanbHble 3a/iaHus 10 BbICILIEH
Maremartuke. Y. 1 JluHeliHast 1 BektopHas anrebpa;: BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (3, 5)

Wroro no paspeny 3

16

Pazpen 4. IpousBopHble u fuddepeHnManbl. AHaTUTHYECKas TeoMeTpHs.

Penlenue 3azau 1o Teme:
"[IpousBogHbIe”

Pelienue 3az1au 1o Teme:
"ITocTpoeHue rpadHKoB"

Pelnlenue 3asau 1o Teme:
"AHanuThueckast reomeTpus”

A. H. KanatHukos, A. I1. Kpuiienko. . AHanuTh4eckasi reometpusi: M.: U3g-s0 MI'TY um. H.
3. Baymana, 2019 (1, 2, 3)
B. JI. ®aiiHIIMUAT. . D/ieMeHTsI anrebpel 1 aHanuTHUecKoi reometpun: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (3)
B. JI. ®aiHmvuT. . JuddepenipansHoe U MHTerpaJbHOe HCUHCIeHNe (GYHKIWN 0HOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (1)
I". H. Bepman. . COOpHUEK 3aau 1o Kypcy Maremarrdeckoro aHammsa: CI16.: ITpodeccus, 2005
3
B. JI. ®aiiHIIMKUAT. . D/ieMeHTsI anarebpel 1 aHanuTHUecKoi reometpun: CII6.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2015 (3)

A. II. Iloranos. . J/IuHeiiHas anrebpa 1 aHaMTHYeCKasi reoMeTpusi: Mocksa: FOpaiir, 2020 (4, 5)
. T. TTucbmenHbIH. . KoHCeKT eIy 1o BeicLeld MaTematuke : M.: Alipuc-nipecc, 2006 (3, 4,
5,6)

B. JI. ®aiinmmvuat, [1. M. BunHuk, W, B. T'yceB. . @yHKIMM KOMILJIEKCHOTO apryMeHTa:
CII6.BI'TY "BOEHMEX" um. [. @. YctuHOBa, 2013 (1)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHbIE 33JAHKS 110 BBICILIEH
maremaruke. U. 1 JIuneliHas u BekTopHas anrebpa;: BI'TY "BOEHMEX" um. [I. @. YctuHOBa,
2007 (3, 4, 6)

C. B. Pe3HnueHko. . AHanuTHUeCKas reoMeTpus B pUMepax M 3ajadax: Mocksa: FOpaiit, 2020
1,2,3)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser;. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
maremaruke. Y. 1 JluHeiiHast 1 BektopHas anrebpa: BI'TY "BOEHMEX" um. [I. ®. YcTiHOBa,
2007 (3, 4, 6)

12
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Wroro no pasgeny 4
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Paspen 5. Heonpepie1éHHBII HHTerpaJsl H ero CBOicTBa.

Perienue 3aza4u Ha TeMy:
"HeonpenenéHuelii uHTErpan’

. T. TIucbMenHbIH. . KoHcreKT s1eK1uii 110 BeicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (7)
B. JI. @atinumvuar. . JuddepeHipanbHoe v MHTErpaibHOe UcUncieHre GyHKIMH 0JHOTo
aprymenra: CI16.: BXB-ITetep6ypr, 2006 (5)

I". H. Bepman. . C60pHUK 3a/au 110 KypCy Maremariueckoro anamsa: CI16.: ITpodeccus, 2005
)

A. II. Psbyiiko, B. B. Bapxaros, B. B. [lepxaser. VIHaAnBH/yanbHble 3a/IaHHs 10 BbICILIEH
Mmaremartuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [1. @. Ycrunosa, 2007 (8)
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2012 (1)

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YctrHoBa, 2012 (1)

A. II. Psbymiko, B. B. Bapxaros, B. B. [lepxaser. VIHaAnBH/yanbHble 3a/IaHus 110 BbICILIEH
marematuke. U. 2 KomriekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Ycrunosa, 2007 (8)

30

Nroro no paspeny 5

30

Pa3zpaen 6. OnpepenéHHbIN MHTErpasl.

Pelienue 3aziau 1o Teme:
"[IpunoxxeHust onpeenéHHOrO
nHTerpasa"

Perienue 3azau 1o teme:
"Heco6cTBeHHbIN HHTErpan”

. T. TTucbMeHHbIH. . KOHCIeKT /1K1y 110 BeiCLeld MaTemMaTuke : M.: Alipuc-nipecc, 2006 (8)
I". H. Bepman. . COOpHUEK 3aau 1o Kypcy Maremarrdeckoro aHammsa: CI16.: ITpodeccus, 2005
6.7
E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpansHoe ncuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2012 (2, 4)

B. JI. ®aiiHmmvugT. . JuddepenipansHoe U MHTerpaJbHOe HCUHCIeHNe (GYHKIWN 0HOTO
aprymenra: CI16.: BXB-ITetep6ypr, 2007 (2)

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpansHoe ncuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctunoBa, 2012 (2, 4)

A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxkaser]. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
Marematuke. U. 2 KommiekcHble uncia: BITY "BOEHMEX" um. [I. @. YcruHosa, 2007 (9)
A. TI. Psbymiko, B. B. Bapxaros, B. B. [lepxkaser;. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (9)

16

HNroro no paspeny 6
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Paspen 7. KpuBo/nHeiiHbIe HHTerpasbl.

Perienue 3az1au 1o Teme:
"KpuBo/MHelHbIe UHTerpasbl
II popa"

Pelienue 3aziau 1o Teme:
"KpuBo/1HeliHble UHTEerpasbl
I poma"

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . Uuterpansroe ucuncienue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YctrHoBa, 2012 (3)

. T. IlucbMeHHBI. . KOHCIeKT eKmuii 10 BeICIIel MareMarrke : M.: Aiipuc-nipecc, 2006 (12)
A. 1. Psibyuiko, B. B. Bapxaros, B. B. [lepxkaser. Pagei: BI'TY "BOEHMEX" um. []. @.
Ycrunosa, 2007 (14)

E. C. Bapanoga, I1. M. Bunnuk, T. B. Bunnuk. . IHTerpansHoe ucuncienue: CI16.BI'TY
"BOEHMEX" um. []. ®. YcTuHOBa, 2012 (3)

A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAMBH/ya/IbHBIE 33JAHHS 110 BbICILEH
maremaruke. Y. 3 Pager: BI'TY "BOEHMEX" um. [. @. YctunoBa, 2007 (14)

I". H. BepmaHn. . CO0pHUEK 3ajau 1o Kypcy Maremarideckoro aHanusa: CII6.: ITpodeccus, 2005
(13)

Wroro no paspeny 7
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Pa3pen 8. Pajpbl.

Pelienue 3aziau Ha TeMy:
"Psanpr"

E. C. BapanoBa, A. A. BparyiaBckuii, I1. M. Bunnuk. . Pazer: CI16.5I'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2008 (1, 2, 3)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepxxaser]. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
maremartuke. U. 3 Paapl: BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2007 (12)

[. T. IInceMenHbIN. . KoHCIeKT s1eK1uii 1o BeICLel MaTemaTHke : M.: Alipuc-nipecc, 2006 (13)
A. TI. Psibymiko, B. B. Bapxaros, B. B. [lepkaBel]. HAUBHya/IbHbIE 33JAHKS 110 BBICILIEH
maremartuke. U. 3 Pagel: BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2007 (12)

I". H. Bepman. . CO0pHUK 3a7au 1o Kypcy Matemariueckoro anamusa: CII6.: ITpodeccus, 2005
(€)]

B. JI. ®aiiHumuar. . JuddepeHipanbHoe v MHTerpaibHOe ucurcieHde GyHKIMN 0jHOro

aprymenra: CI16.: BXB-ITetepbypr, 2007 (3)

16

14
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Hroro o paszieny 8 | 16
Paspen 9. Teopusa GyHKIMI HeCKOIBKHX NepeMeHHbIX.

W. C. Hyznep, M. C. ITonos, A. A. Tapacos. . ®yHKLIH HECKOJIbKUX nepeMeHHbIx: CI16.BT' TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2008 (1, 2)

B. JI. ®aitHmmuar. . [luddepeHianbHOe U MHTerpabHOe UCUKC/IeHHe (GYHKLUI HeCKOTbKUX
aprymenToB: CI16.: BXB-Iletep6ypr, 2007 (1)

S1. C. byrpos, C. M. Hukonbckuii. Boiciiias MaTemaTvka. Briciiasg matemarrka: MockBa:
FOpaiit, 2022 (10)
I". H. BepmaHn. . COopHUEK 3ajau 1o Kypcy MateMarideckoro aHanusa: CI16.: ITpodeccus, 2005

. (10)
FELHEHI/IE 3ajas Ha Temy: . T. TIucbmenHbIH. . KoHCreKT s1eK1uii 110 BeicLeld MaTeMaTuke : M.: Alipuc-nipecc, 2006 (9)
TnddepenrpoBanue 6 o
(YHKIM HeCKOMEKHX A.TI. Pabyuiko, B. B. Bapxaros, B. B. [lepxxasel]. ViHg1Brya/bHbIe 3a[aHUs 110 BbICIIEH 14
HZPEMGHHLIX" maremartuke. U. 2 KomniekcHble yrcna: BI'TY "BOEHMEX" um. [I. ©. Ycrunosa, 2007 (10)

A. II. Psbyiko, B. B. Bapxaros, B. B. [lepxaser. VIHanBH/yanbHble 3a/IaHHs 10 BbICIIEH
maremartuke. U. 2 KomniekcHble yrcna: BI'TY "BOEHMEX" um. [I. ©. Ycrunosa, 2007 (10)
B. JI. ®aiinmvuat, I1. M. Bunnnk, A. A. Tapacos. . IHauBHyabHbIe 3aaHUS 110
b depeHIaTbHOMY Y HHTErPalbHOMY MCUYMC/IEHHIO (DYHKLMI HeCKOJIBKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)
B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUAYya/bHbIE 33JjaHUS TI0
muddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUIO (QyHKIIMM HeCKOBKUX apryMeHTOB:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12)

Wroro no pasgeny 9 14

Paspen 10. Juddepennuansapie ypaBHeHus. Cucrems! guddepeHHanbHBIX YPaBHeHHH.
I1. I1. YepHycb, I1. I1. UepHycs. . YcToiuuBocTs 1o JIsmyHosy: CI16.: V3g-so BI'TY
"BOEHMEX" um. []. ®. Yctunosa, 2022 (1, 2)
T1. I1. YepHycs, I1. I1. YepHych. . OcHoBbI Teopuu yctoiurBoctu: CI16.: U3a-so BI'TY
"BOEHMEX" um. []. ®. Yctunosa, 2022 (1, 2)

Pernenue 3a/la4 Ha TeMy:

yﬁ:g_i)ii i{H#:;;;);L:OpHAKa,,_ E. C. Bapanoga, E. A. VcakoBa, Y. C. Hyz#ep. . Auddepenuuanshbie ypapHenus: CI16.5BI'TY 10
"BOEHMEX" um. []. ®. YctuHoBa, 2008 (1, 2, 3)
I1. I1. YepHycb, I1. I1. UepHycs. . YcToiuuBocTs 1o JIsmyHosy: CI16.: Y3g-so BI'TY
"BOEHMEX" um. [I. ®. Yctunosa, 2022 (1, 2)
I'. H. Bepman. . C60pHUK 3a/jau Mo Kypcy MaTemMaruueckoro aHanusa: CII6.: IIpodeccus, 2005
(14)
1. C. Byrpos, C. M. Hukonbckuid. . Beicias matematrika: Mocksa: FOpaiit, 2022 (1)
PerlieHye 3a/jau Ha TEMY: A. ®. ®umnmos. C6opHYK 3a/a4 110 AuddepeHIHansHbIM ypaBHeHHsIM: VkeBcK: PeryssipHast
" IndepeHpanbHee 1 XaoTHuecKas IMHamuKa, 2005 (1, 2, 3, 4)
YpaBHEHMSI BBICLIMX A. TI. Pabymmiko. HzMBHyanbHBIe 3a/jaHus 10 BbICIIeil Marematrke. U. 4 OnepanioHHoe 10
TOPSIZIKOB". ucurcnenve: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)
I1. I1. YepHycb, I1. I1. UepHyCh. . OcHOBBI TeopuH ycroitunsocty: CI16.: Y3a-Bo BI'TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2022 (1, 2)
A. II. Psbymiko. HAMBHAyaIbHBIE 3a/jaHus 110 BBICIIeH MateMarrke. U. 4 OreparjioHHOe
ucurcnenve: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (17)
A. TI. Psbymiko, B. B. Bapxaros, B. B. [lepxkaser]. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH
PelrieHye 3a/iay Ha TeMy: Mmaremaruke. Y. 2 KommexkcHsle uncia: BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2007 (11)
"YCTOWUMBOCTE" A. TI. Psbymiko, B. B. Bapxaros, B. B. [lepxkaser]. VIHAUBH/ya/IbHBIE 33/IaHHS 10 BBICIIEH 10

marematuke. U. 2 KommiekcHble uncia: BI'TY "BOEHMEX" um. [I. @. Yctunosa, 2007 (11)
[. T. ITnceMenHbId. . KoHCIeKT sieK1uii 1o BeicLel MaTematvke : M.: Alipuc-nipecc, 2006 (10)

Wrtoro o pasgeny 10 30

Paspen 11. KpaTHble HHTerpassbl.

B. JI. ®aiinmmuar. . Teopust nomsi: CII6.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2020 (1, 2)

1. C. Byrpos, C. M. Hukonbckuii. Boicias MareMaryika. Bricias maremarrka: Mocksa:
Perienue 3azja4 Ha TeMy: IOpaitr, 2022 (2, 3) 8

" AlBotiHbie nHTerpass!” B. JI. ®aitnmvuAT. . JuddepeHiipansHoe ¥ MHTeTPalbHOe HCUHC/IeHe (HYHKIMI HeCKOJIBKUX
aprymenToB: CII6.: BXB-Iletep6ypr, 2007 (3, 4)

B. JI. ®aiinmmvuar. . Teopus mossi: CII6.BI'TY "BOEHMEX" um. [J. ®. Ycrunoga, 2020 (1, 2)

I". H. BepmaHn. . CO0pHUEK 3ajau 1o Kypcy Maremarideckoro aHanusa: CII6.: ITpodeccus, 2005

PellieHue 3a/jau Ha TeMy: (12,13)

"TpoiiHble UHTErpab!" . T. TIucbmenHbId. . KoHcreKT sieKiuit 1o Beicleld MaTematuke : M.: Alipuc-nipecc, 2006 (11,
12, 16)

B. JI. ®aitHmmuat, I1. M. Bunnuk, A. A. Tapacos. . IHAuBUYya/IbHBIE 33JjaHUS 110

muddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUI0 (QyHKIIMIM HeCKOBKIX apTyMeHTOB:

CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
Penlenue 3asiau Ha TeMy: 28, 31)

TIoBepXHOCTHbIE MHTETPa/IbI B. JI. @aitHimuar, T1. M. BunHuk, A. A. Tapacos. . HauBHUya/bHBIE 3ajaHKs 10

muddepeHIIaTbHOMY U HHTErPaIbHOMY HCUMC/IEHUI0 (QyHKIIMIM HeCKOBKIX apTyMeHTOB:

CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHosa, 2010 (17, 18, 19, 20, 21, 22, 23,24, 25, 26, 27,
28, 31)
PelwleHue 33/1a4 Ha TEMy: A. 1. Psibyuiko, B. B. Bapxaros, B. B. [lepxkaser. Pagei: BI'TY "BOEHMEX" um. []. @. 8
"Teopwst onst” Ycrunoga, 2007 (13, 14, 15) _
A. TI. Psbymko, B. B. Bapxaros, B. B. [lepxaBeL]. IHAMBH/ya/IbHBIE 33JAHHS 110 BbICILEH
maremartuke. U. 3 Paasr: BITY "BOEHMEX" um. [I. @. Yctunosa, 2007 (13, 14, 15)

Wroro no pasgeny 11 32
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TIpunoxenue 3
K paboueii nporpaMme JHCIHITHHBI
BBICIIASAI MATEMATHKA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUThL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIIIMHE, BKIIFOUAOT B cebst:

e uMarHoCTHYeckas pabora

e BOIpOCHI/3afaHus 1o TeMam [13;
e nuddepeHIPOBAHHEII 3a4eT;

o muddepeHPOBaHHbIN 3aueT;

* 9K3aMeH.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctrdeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e IIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpU NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTawyst.

Bonpocsl/3aganus no temam I13

BhInosiHeHHe KOHTPOJIBHBIX MEPOIIPUSITHEA 110 TeMaM MPAKTUUeCKHX 3aHATUH U CaMOCTOSTe/IbHON paboThl, KOTOpble 0OBSB/AIOTCS B
Hauajle ceMecTpa C yKa3aHHeM 0aji/ioB 3a MX BBINOJHEHHE B COOTBETCTBUM C TEXHOJIOTMUECKOH KapToi Kypca.
O6pasLipl BOIIPOCOB U TEXHOIOTMUYeCKHe KapThl [JIs KaX0ro ceMecTpa MokHO HaiTi B YMK gucipnmset 1 3M1OC Moodle.

JMuddepennupoBaHHbIi 3aueT

OueHKa "3auTeHO-y/0B/IeTBOPUTEIBHO" BBICTAB/ISIETCS, eC/T HabpaHo oT 51 1o 74 6asioB B COOTBETCTBUY C TeXHOJIOTMUYECKOH KapToi
Kypca.
OrieHKa "3a4TeHO-XOPOLLO" BBICTAB/ISETCS, €U HabpaHo oT 75 70 84 GaslyioB B COOTBETCTBHH C TEXHOIOTMUECKOH KapToit Kypca.
OueHKa "3auTeHO-0T/IMYHO" BBICTAB/IAETCS, €C/Id HabpaHo oT 85 6aiioB B COOTBETCTBUU C TEXHOJIOTMUYECKOM KapToi Kypca.

MuddepenppoBaHHbIi 3aueT

OrieHKa "3auTeHo-y/0BJIe TBOPUTETLHO" BBICTAB/ISIETCS, eC/Ti HabpaHo oT 51 710 74 6a/iioB B COOTBETCTBUU C TEXHOJIOTMUECKOM KapTOoi
Kypca.
OtieHKa "3auTeHO-X0pOII0" BBICTAB/ISETCs, eC/ii HabpaHo ot 75 /10 84 6a/i/IoB B COOTBETCTBUM C TEXHOJIOTHUECKOM KapToi Kypca.
OueHKa "3auTeHO-0T/IMYHO" BBICTAB/IAETCS], €C/IM HabpaHo oT 85 6aiioB B COOTBETCTBUU C TEXHOJIOTMYECKON KapToi Kypca.

JK3aMeH
OrjeHKa "y/|0B/IeTBOPHUTENBHO" BBICTAB/ISIETCs, eC/ii HabpaHo oT 51 710 74 6a/ioB B COOTBETCTBHM C TEXHOIOTHUYECKOH KapToit Kypca.
OueHKa "XOpOLIO" BBICTAB/ISIETCS, eC/TH HabpaHo oT 75 10 84 6a/yIoB B COOTBETCTBHY C TEXHOIOTMYECKOH KapToil Kypca.

OrjeHKa "0T/IMYHO" BBICTAB/ISIETCs, €C/IM B CyMMe 3a paboTy B ceMecTpe U 3K3ameH HabpaHo 85 u 6osee H6amwioB. KomuecTBo HabpaHHbIX 6asioB

Ha 3K3ameHe Bapbupyetcs ot 0 fo 16.

16
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHue Ppa3fesioB U JUJAKTUYECKHUX eTUHHUIL]

BCEI'O

AyaMTOpHBIEe 3aHATHA
B KOHTAaKTHOU (hopme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATUSA

CamocrosTenbHas
pabora CTyAeHToB

dopmupyemas
KoMmeTeHIusA, %

OIIK-2

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. DiieMeHTHI MaTeMaTHYeCKOH JIOTUKH M TEODHH
MHOXKeCTB. BellecTBeHHbIe yncia. MaTpuibl.

19

12

o

Bonpocsl/
3a/laHust
T10 TeMaM
113

Pazaen 2. DyHKIUHU OT OJHOH BeleCTBEHHOI NepeMeHHO.
PerieHue cuCTeM JIHHEHHBIX ypaBHeHUH.

22

10 2 8

12

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pazpgen 3. Teopus npepenos. HenpepbiBHbIe GyHKIUHU.
CHCTeMBbI THHEHHBIX yPaBHEHHH.

40

24 12 12

16

10

Bormpocsl/
3a/]aHusT
T10 TeMaM
113

Paspen 4. ITpousBoaneie H guddepeHIHANBL.
AHa/nMTHYeCKas reoMeTpus.

99

61 18 43

38

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Bcero 3a 1 cemecTp

180

102 34 68

78

30

Pazgesn 5. Heonpee/1éHHBIN HHTErpas U ero CBOMCTBA.

50

20 8 12

30

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 6. OnpefeIéHHBINA HHTETPaL.

40

20 10 10

20

10

Bonpocsl/
3a/laHust
T10 TeMaM
113

Paspen 7. KpuBostnHeliHbIe HHTerpasbl.

18

10

10

Bonpocsy/
3a7laHust
T10 TeMaM
113

Pa3zgen 8. Pajpl.

36

20 12 8

16

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Bcero 3a 2 cemecTp

144

68 34 34

76

40

Pazpen 9. Teopus GyHKIMI HeCKOJTbKHX MepeMeHHbIX.

32

18 8 10

14

10

Borpocsl/
3a/]aHusT
T10 TeMaM
113

Paspen 10. Juddepennuanbupie ypaBHeHHsl. CHCTeMBI
nuddepeHnMaTBHBIX yPaBHEHUH.

60

30 18 12

30

10

Bonpocsl/
3a7laHust
T10 TeMaM
I3

Paspen 11. KpaTHble HHTerpaJiel.

52

20 8 12

32

10

Bonpocsl/
3a/laHus
T10 TeMaM
113

Bcero 3a 3 cemecTp

144

68 34 34

76

30

Bcero no guciyminHe

468

238 102 136

230

100

17
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OueHouHble MaTepHasbl no gucuunaude BBICIIIAST MATEMATUKA

OIIK-2 - CnocobeH camocmosime/nibHO npumeHsamb npuoﬁpemeHHble mMmamemamu4yeckue, ecmecmeeHHOHAy4YHble, COYyUa/IbHO-3KOHOMU4YeCcKue

u npO(I)eCCllOHﬂlleble 3HAHUSA 01 peuwieHuUs1 UHM}CeHepHbIX 3a0au

Ne 1 TIpouwmTaiiTe TEKCT U 3aMUIINTE PA3BEPHYThINA 000CHOBAHHBIN OTBET

Hcnonszyro TeopeMy OcTporpagckoro-I aycca BEMHCIHTE NOEEPXHOCTHEIR
HHTETPAI:

ﬁ yzdydz + xzdzdx + xydxdy

54

Spr(x =2+ (v +3)3+(z—-5)P=1

Ne 2 TlpoyuTaiiTe TEKCT ¥ 3aMUIINTe Pa3BepHYThII 000CHOBAaHHbIN OTBET

BrrumcmHTe KpHEOTHHERHEIH HHTErpaT _fb xdl mo kpueoi L: y = 4x ot Touxr A (0, 0) zo Touxu B (1. 4).

Ne 3 TIpouwnTaiiTe TEKCT U 3aMUILUTE PA3BEPHYThINA 000CHOBAHHBIN OTBET

Hpmmlmnef«‘moe JEHHEHHE TEId CO CKOPOCTRID 17 nepemenﬂoﬁ MACCEI M B

dv
OTCYTCTBHH BHEINHHX CHTI onHCHEaeTca ypaeseHHeM H B, Memepckorom o

dm - o =
—u ;= TACUHEROTOPAaT KOHCTaHTaA. Kaxo# DYIET CKOPOCTE TEla 9epes BpeMat,

£CIIH H3BECTHO, IT0 B HATaThHEN MoMeHTV(0) = 0, m(0) =my

Ne 4 TIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

IIycTe paH KpHEOMTHHEHHEIH HHTerpal 2-ro pogja : rae L — oyra KpHEOH oT

Touxu A(0; 0) o Touxm B(2; 4). 14 Berasicienns 3T0ro HHTErpata HYKHO CBECTH €00 K ONpeleleHHOMY

HHTET DAY . YIPOCTHE, IPHEECTH €0 K BHAY —— H EBIMHCTHTE.

VeTaHOBHTE COOTERTCTEHE VIBSDEICHHAME H BEICKAZEIEAHHEM.

1 J. ydx + (y — x)dx
L

2 y=x?

z
3 J- x%dx + (x% — x)2xdx

0
4 f_(2x3 —x¥)dx

0

Ne 5 TlIpouuraiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

VeTaHOEHTH COOTBETCTEHE My dyHEmmaMH f{x) 1 Hx nepeoobpazaemm F(x):
Af(x)=x"+3Bf(x)=eB.f(x)=e 5. f(x) =x>+3
1.F(x) = —§9_3*; 2 F(x) = :Tx3 +3x;3. F(x) = —38_5; 4 F(x) = i—x‘l + 3x.

Ne 6 TlpoumTaiiTe TEKCT M yCTaHOBUTE I0C/IE0BATETEHOCTD
BcraBbTe npaBU/IBHEIE yTBepK/eHNs B TeopeMy CTokca:

BekropHoe none F HenpepbIBHO AnddepeHIpyeMo G.
SIBJISIeTCS] TPaHuLiel . O6e HaxogsTCs B 0bnactu G.
Tora UHTErpal, OnpeAesIsoLni BekTopHoro noss F no , PABEH MHTErpasty, Orpe/e/soiemMy

A. LUpPKyIALMI0

B. S, rae S -- rnagkas opueHTUPOBaHHas IOBEPXHOCTh
B. B obnactu

T moTok poropa

[. L, KycouHo-In1afKast Kpusas,

Ne 7 HpquTaﬁTe TEKCT U yCTaHOBUTE 110C/1Ie0BaTe/IbHOCTh

18

BekTOpHOro nossi F ue
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dyarnnA f(x) mddepenmmpyema , €CIIII CYIIEeCTBYET An a(x) TaKue, 4
flxg) + A(x — xg) + a(x)(x — x,) m1s

A. GeckoHeIHO Manas QyHKIIHIA

B. uncno

B.Vx € Us(x,)
I'. B TOUKe X,

No 8 TlpouuraiiTe TeKCT, BblOeprTe NPAaBU/IbHBINA OTBET U 3allUIINTE apryMeHThbl, 000CHOBBIBaOLIMEe BEIOOD OTBETa

K kaxoMy IEOHHOMY HHTETPaTy CEOJHTCA IIOESPXHOCTHEIH HHTerpan 1-ro poma

ﬁ(,\,’z + _1’2 + :2)ds o moBepXHOCTH I = /9 e —_1’2 pH ee
S

MpoeKTHPOBAHHH Ha MTockocte XY 7

2 2
1 Mo ft+ 3y
D 9—x*—y*

2 i L\_: + .1‘2 +ajo-x7 - .1‘2 _li\'afl‘
D

o 2 3 '- .\‘2 + 1'2
3 M+ 4o i+ —2 _axetv
D 9—xt—y*

v 1|t9 1‘1'9_:(-_3..

—x* -yt

No 9 [TlpouuraiiTe TeKCT, BbIOepHTe NPAaBU/IBHBINA OTBET U 3allUIINTE apryMeHThI, 000CHOBBIBaOLIIME BEIOOD OTBETa

HssecTHE KOpHH XapakTepHCTHYecKoro ypaeHeHHa A; = 1,4, = 3. Kakomy manefinony
oaHopoaHOMY AHbdepeHIHATEHOMY YPaBHEHHIO OHH COOTBETCTBYIOT:

1 y —4y +3y=0
2 y =2y +3y=0
3 vy —4y +4y =0
- y' =y +3y=0

Ne 10 IMpouuraiiTe TeKCT, BbIOEpHTE PABHU/IBHBINA OTBET M 3allHIIKTE apryMeHThI, 000CHOBBIBaOLIME BEIOOD OTBETa

Hatttn 2", 2maz, 910 d%z = ;lrdxz + dedy - xT dy?
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Ne 11 TTpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBaOLIME BEIOOD OTBETOB

VkasaTh Bce Mepeoobpasasle dyuxmm f(x) = 2x% + 5x — 1
1. §x3 +§;&c2 —x+3
2. 2x3+5x2—x+1

2 5
3. Sxd4+2x2—x—-7
2 2

4 4x+5

Ne 12 HquHTaﬁTe TEeKCT, BLIGEPI/ITE TIpaBUJ/IbHbIE OTBETHI Y 3allUIIINTEe apryMeHThI, OGOCHOBLIBBIOH_U/IE BLIGOP OTBETOB
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VEKazaTh 9HCIOBEIE PAIEL, CXOMANIHECT 0 NpH3HAKY JleHOHHIA:
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Ne 13 INpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIME BEIOOD OTBETOB

VKazaTe BCe 3HAYEHHA X, IPH KOTODEIX CTeNeHHOH pad Yo-; 0,X" CXOJHICA, ECTH HIBECTHO, HTO €r0
pagHyc CXOOHMOCTH R = 2:

1. x=0,5
2. x=-—1
3. x=15
4 xr=25
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