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1. et m 322494 AMCHUILIMHBI

Henablo n3ydeHUs AUCUUILIMHBI «MaTeMaTnka» SBISETCS BOCIIUTAHUE JOCTATOYHO
BBICOKOM MaTeMaTUYECKOM KyJbTypbl: (OpPMUpPOBaHME HABBIKOB JIOTMYECKOTO U
AIrOPUTMHYECKOTO MBILUICHUS, YMEHHSI ONIEPUPOBATH a0CTPAKTHBIMU OOBEKTAMH, YMEHUS
CaMOCTOSITENIBHO ~ pacUIMpsATh W YIIyOJIATh MaTeMaTHYeCKUE 3HaHMsl, BIIAJCHUS
MaTeMaTU4YECKUM ammapaTroM, IIOMOTalIIUM aHaJIU3UpOBaTh, MOJEIUPOBATH U pPEIIATh
NPUKIJIAJHBIE 3a/la4l, YMEHHUS OCYLIECTBJIATH BBIOOp MAaTEMaTHMUECKUX METOJOB JI HUX
peleHus.

3agayamMu QM CUMILUINHBI SBIISIOTCA:

¢opMupoBaHHE y CTyJEHTa IMPEACTaBICHUS O pPOJIM M MECTe MaTeMaTHKd B
COBPEMEHHOM CHCTEME€ 3HaHHWH, MHPOBOM KyJIbType, B pa3Iu4HbIX cdepax
npoeCCUOHATBPHON  JAESITENbHOCTH, YMEHHUS T[OHMMaTh U OLIEHHWBAaTh OOIIHOCTh
MAaTeMaTU4YeCKUX  TOHATUW, YMEHUS  HUHTEPIPETUPOBAaTH HAa  3TOM  OCHOBE
(dyHIaMeHTalbHbIE TMOHATHS W3y4aeMOH AMCUUIUIMHBI B 3aBHCHMOCTH OT pelIaeMoi
npo0IeMBbl;

dbopMHpOBaHHE YMEHHSI CaMOCTOSITEIbHO H3ydaTb Y4YeOHYIO0 JUTEparypy IO
MaTEeMaTUKE U €€ MPUII0KEHUAM, CAMOCTOSTENBHO PACIIUPATH U YIIIyOJIATh CBOU 3HAHUS B
o0acTu MaTeMaTHKY;

(opMupOBaHUE CIIOCOOHOCTU M3JIAraTh U KPUTUYECKU aHAIM3UPOBATH MOJIy4aEMYIO
uHpopMaIuio;

¢opMupoBaHHEe yMEHMsSI OLEHUBAaTh CTENEHb JIOCTOBEPHOCTU  PE3YJIbTaTOB,
IIOJIYYEHHBIX C IIOMOILIBIO DJKCIIEPUMEHTAJIBHBIX WM MAaTEMATUYECKUX METOHOB
VICCIICIOBAHMS;

(¢opMupOBaHHE HABBIKOB HCIOJIb30BaHUS MaTEMaTHUYECKHMX METOJI0B U OCHOB
MaTeMaTU4ECKOr0 MOJIECIIMPOBAHNS B IPAKTUYECKON AEATEIBHOCTH;

u3ydeHue 6a3pl B 00JIaCTH TEOPETUUECKUX OCHOB JIMHEHHON aNreOpbl, aHATUTHIECKON
reOMEeTPHUH, MaTEMaTHUECKOTO aHa/IM3a, Teopun AU QepeHInaIbHbIX YPaBHEHUH, PSAAOB,
TEOpUU PYHKIUH KOMILIEKCHOTO IEPEMEHHOI0, TEOPUH BEPOSITHOCTENH U MaTeMaTHUECKOM
CTaTUCTUKM KaK CpPEACTBA I YCIEIIHOIO W3YYEHMS JHUCLUIUIMH, HCHOJIb3YIOIINX
MaTEeMaTUYECKUEe METOJAbl W MOJEIM M MO3BOJSIOEH OyAylluM HMHXKEHepaM
OpPUEHTHPOBATHCS B OTOKE HAYYHOU M TEXHUYECKOW MH(pOpMaLny;

oOydyeHHE OCHOBHBIM IIpUE€MaM pEIIECHUs [PaKTUYECKUX 3aJad IO TeMaM
JUCLUUIUIMHBI, METOAAM MWCCIIENOBAHUA, NPUHLUIIAM IIOCTPOCHUSA MATEMATUYECKHUX
MOZIEJIEN TUIIOBBIX 3a/a4, HaBbIKAM HCIIOJIb30BaHU ITOJYyYEHHBIX TEOPETUYECKUX 3HAHUU
JUISL PELLIEHUS MaTEMaTUYECKUX U NIPAKTUYECKUX 3a7ad4;

oOydeHue TMpaKTUYECKUM IpUeMaM U MPUHLIUIAM [OCTPOCHHs, HPUMEHEHUs
MAaTeMaTUYECKUX MOJECIIEH, BO3HUKAIOIIMX B CTPOUTEIBHOW IIPAKTUKE, NPOBEACHUSA
pacyéToB MO TAaKUM MOJEISAM, BIAJCHHUS OCHOBHBIMH MAaTEMATHYECKHUMHM METOJAMH,
HEOOXOIMMBIMU JIJISI MAaT€MAaTUYECKOI0 aHAIM3a NPHUKIAJHBIX MHXXEHEPHBIX 3a]ad, Mpu
MOUCKE ONTHUMAJIbHBIX pelIeHUuN, 00pabOTKM M aHaidu3a IOJYYEHHBIX pe3yJIbTaToB,
YMEHUS OCYLIECTBIISATH BEIOOP MAaTEMaTHYECKUX METOIOB;

pa3BUTHE a0CTPAKTHOTO, TOTUYECKOTO U TBOPUYECKOT'O MBIIIICHHUS;

pa3BUTHE  HABBIKOB  YETKOrO0  (OPMYJIHMpPOBAaHHUS  3aJa4d M HAXOXKIACHUS
COOTBETCTBYIOIIUX AJITOPUTMOB U METOZOB €€ PEILICHU;
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2. MecTo aucuumiauHbl B cTpykrype OOIT

JluciunnuHa OTHOCHTCA K JUCHUIUIMHAM 00s3aTeiabHOM dYactw brnoka 1
«JIMCIUTIIUHBI (MOTYJIN ).

Jlns u3ydeHus: Kypca TpeOyroTCsi 3HAHUS, YMEHHUS W HaBBIKH, IOJYYCHHbIC B
npolecce HM3y4eHHsl JUCHUIUIMHBL «Marematuka» B cpefaHed o0011eo0pa3oBaTeIbHON
IIKOJIe, YUYPEXKICHUSX HAYalbHOTO MNPOo(deCcCHOHATBHOTO O00pa30BaHUS WU CPEIHEro
CHenuaIbHOro 00pa3oBaHus.

[IpuoOpeTeHHbie 3HAHUST B paMKaxX JaHHOM JUCHMIUIMHBI TOMHMMO  HX
CaMOCTOATENLHOTO 3HAYEHUS HEOOXOIUWMBI B JalbHEHUIIEM MPH HU3YyYEHUU NTUCIUILIUH:
uHdpopmaTtrka, (¢uU3MKa, TEOpeTHUecKass  MEXaHWKa, TEeXHUYEeCKas  MEXaHUKa,
COMPOTHUBJICHUE MATEPHAIOB U JUCHUIUIMH MPO(HEeCCUOHATHHOTO IMKJIA MCTOIb3YIOIINX
MAaTE€MaTH4YECKUE METOJAbl M MATEMATUYECKUE MOJEIU, a4 TAKXKE IIPU BBINIOJHECHUU
BBIITYCKHOM KBaJHU(PUKAITMOHHON pabOTHI.

3. Ilnanupyemsblie pe3yabTaTbl 00y4eHH 110 TUCHHMILIHHE
3.1 Iliianupyemble pe3yJIbTAThI 00yYEeHUs 10 JUCHUILINHE

Komnerenumus, 3axkpensienHas 3a nucuuniannoii B OXOII:

OIIK-1. Cnocoben pewams 3a0auu npogheccuoHanrbHoU 0essmelbHOCMU Ha OCHO8e
UCNONBL30BAHUS MEOPEeMUUEeCKUX U NPAKMUUECKUX OCHO8 eCMeCMEEeHHbIX U MEXHUYECKUX
HAayK, a makaice Mamemamuyeckozo annapama

NHaukaTopbl KOMIIETEHIIUN, 3aKPEIVIEHHBIX 32 qucuuiinioi B OXOII:

HNOIIK-1. /Jlemoncmpupyem 3nanus mamemamu4ecko2o annapama
AHAIUMUYECKOU 2e0MempuU, MamemMamuyecko20 aHaiu3a, 6eKMopHoU aieebpbol,
JIUHEUHOU aneebpbl, meopuu 8eposIMHOCIU U MaAmMeMamui4ecKol cmamucmuku

Iloka3aTean oueHUBAHUS HHAUKATOPOB J0CTUKEHUS KOMIIETEHIIUI

3HaTh:

31. ®dyHpmameHTaldbHbIE OCHOBBI BBICIICH MaTEMaTHKU, BKJIIOYas anreopy,
AQHAJUTUYECKYI0 TE€OMETPUI0, MaTeMaTUYeCKUW aHanu3, psaabl, AuddepeHimaibHbie
YPaBHEHHSI, TEOPUIO BEPOSITHOCTU U OCHOBBI MaTEMATUYECKOM CTATUCTHUKHU.

32. MeTonbl U AITOPUTMBbI PEMIEHUSI TUIOBBIX MPAKTUYECKUX 3aJ1a4 [0 U3y4aeMbIM
paszesiaM BBICIIEN MAaTEMATHKHU.

33. OcHOBHBIE MaTEMaTUYECKUE METOJBI 00paOOTKU IKCIEPUMEHTAIBHBIX JTaHHBIX,
OCHOBHBIE MATEMAaTHYECKHWE MOJEIN W MPUHIUIBI X MOCTPOCHUSI, OCHOBHBIE METOJbI
KOJIMYECTBEHHOTO ¥ KAUECTBEHHOI'0 aHAJIMN3a.

YMmern:

V1. ®opMynupoBaTh MATEMAaTHYECKYIO ITOCTAHOBKY 3a/1a4M UCCIICIOBAHUS,

V2. [IpuMeHSTh MOJYyYEHHBIX TEOPETUUECKUE 3HAHUS PA3/IECIIOB BBICIIEN MAaTEMATUKH
(anreOppl, aHATUTUYECKON M€OMETPHM, MaTEMATHUYECKOr0 aHaiau3a, AUQdepeHunaIbHbIX
ypaBHEHHUM, MAaTE€MaTUYEeCKOM CTAaTUCTUKHU...) U OCHOBHBIE METOJbl  PEIICHUS
MaTeMaTUYeCKUX M TNPAKTUYECKUX 3aJad M3 OOIICMHXKEHEPHBIX U CIEHHAIbHBIX
JTUCUUIUIMH, MaTEeMaTUUYeCKMMHM METOJaMU aHalu3a U Oo0pabOTKM  MOJYyYEHHBIX
pEe3yJIbTATOB.



Y3. BeiOupate W peanu3oBbIBaTh HamOoyee I1eecoo0pa3Hbple MaTeMaTHYECKHe
METO/IbI ¥ MOJICJIH MIPH PEHICHUH KOHKPETHBIX MPO(PECCHOHANBHBIX 3a/1a4.

V4. AnanuzupoBarb, UHTEPHPETUPOBATH U 0000LIATh pPe3yJbTaThl HUCCIEAOBAHUM,
JOBOJUTH UX J10

IIPAKTUYECKOM pear3alni.

V5. CaMOCTOATENbHO UCIIOAb30BaTh MATEMATHYECKUWM ammapar Mpd HU3YYEHUU
OOIIEMHKEHEPHBIX U CHEIUAIbHBIX TUCIUIUINH, PACIIUPATH U yrayOJasTh CBOM NO3HAHUS
B 00JIacTH MaTEMaTUKH, UCIIOJIb3YysI COBpEMEHHbIE 00pa3oBaTeIbHble U MH(POPMAIMOHHBIE
TEXHOJIOTUU.

3.2. Texnosornu, odecnedynBaouue (popMUpPoOBaAHUE KOMIIETEHIINH

[IpoBeneHre JICKITMOHHBIX W TMPAKTUYECKUX 3aHATHH, MPopadOTKa U TMOBTOPCHHE
JEKIIMOHHOTO MaTepuajga M maTepuana Y4eOHUKOB, CaMOCTOSITEIbHOE H3Y4YEHUE TEM,
IIOJArOTOBKA K IMPAKTUYECKUM 3aHATHUSAM, BBIINOJIHEHUE HWHIWBUAYAIbHBIX JOMAIIHUX
3aJIaHUMN.

4. Tpy10eMKOCTh TUCHUIJIMHBI U BBl Y4eOHOH padoThl

OYHAS ®OPMA OBYYUEHUA
Ta6nuna 1. Pactipegenenue Tpy10eMKOCTH AUCITUIIMHEI IO BUJAM Y4eOHOM paOOThI

Buja yueOHoit paboThl Bcero
4yacoB
OO6mast TpyJ0€MKOCTh AUCHUIUIMHBL  (4achl) 432
OO01mas TpyJJ0EMKOCTh AUCIUIUIMHBL  (3a4. €]1.) 12
AyJIUTOpPHBbIE 3aHATHSA (BCEro) 210
Jlexknuu 90
[Ipaktuueckue 3anstust (I113) 120
JIaGopatopusie pabotsl (JIP) HE OPEAYCMOTPEH
CamocrosiTesqibHass padoTa o0y4arommxcs (Bcero) 150+72(5k3)

B ToM uucne:

Kypconas pabota

He MpeyCMOTpeHa

KypcoBoii npoekt

HE TIPEeTyCMOTPEH

PacuetHo-rpaduueckue paboTs

HE MpeTyCMOTPEHbI

Jpyrue BUIbI cCaMOCTOSTEIFHOM paOOTHI:

- U3y4YeHHue TeM, MpopaboTKa U MOBTOPEHHUE JICKIIHOHHOTO MaTepralia u
MaTtepuaia y4eOHUKOB, OJTOTOBKA K MPAKTUYECKUM 3aHATHUSM,
BBINOJHEHUE UHAMBHUIYAJIBHBIX JOMAIIHUX 3aJaHUN.
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Texymuii KOHTPOJIb YCIIEBAEMOCTH M IPOMEKYTOUYHAsI aTTecTauus (3a4er)

Texyiuii KOHTPOJIb YCIIEBAEMOCTH U IPOMEXKYTOYHAs aTTecTalus (93K3aMeH)

IIpakTH4yeckast MOATOTOBKA NPH pPeaJu3aluy THCHHUIIIMHEI (BCero)

5. CTpyKkTypa u cojep:KaHue AU CIUTTHHBI




5.1. CTpykTypa I CHUIINHBI

OUHAA ®OPMA OBYUEHUA
Tabnuna 2. Moaynu TUCIUIUIMHBL, TPYJ0EMKOCTh B 4acax U BUbI y4eOHOU pabOThI

HaumenoBanue Tpya-Tb Jlekuun | IlpakTny. JIab. Cam.
Ne MOIYJIsl qacel 3aHATHSA padoTeI PabGora
1 cemectp
DJIEMEHTHI JIMHEHHOU 28+
1 | anre6phr u 86 18 20 — 20 (3x3)
AHAITUTUYECKOU
T€OMETPUHU
BBenenue B Teopuio 20+
2 | MHOXECTB U (PYHKITUH. 58 12 10 — 16 (3x3)
IIpenen u Henpepsis-
HOCTh
Bcezo uacos 3a 1 144 30 30 — 48+
cemecmp 36(7K3)
2 ceMecTp
Huddepenunansaoe 28
ucuucineHuss QGyHKIU 60 16 16 —
3 | omHOW W HECKOJbKHX
MIEPEMEHHBIX
Hurerpanshoe 20
4 | ucuncnenne (QyHKIHH 48 14 14 —
OJHOI EPEMEHHBIX
Bcezo uacoe 3a 2 108 30 30 48
cemecmp -
3 cemecTp
OOBIKHOBEHHBIE 15+
5 | nuddepenmanbabIe 58 9 16 — 18 (3x3)
ypaBHEHUS
Psannr 12+
6 50 6 14 — 18 (3K3)
Bcezo uacos 3a 3 108 15 30 - 27+
cemecmp 36(7K3)
4 cemecTp
15
7 Teopus 31 6 10 —
BEPOATHOCTEMN
OCHOBBI 12
8 | maTeMaTuueckon 41 9 20 —
CTaTHCTUKH




Bcezo uacoe 3a 4 72 15 30 - 27
cemecmp

Bcero Ha auciuminny 432 90 120 — 150+
72(7K3)

5.2. Conep:kanue QM CHUUNINHBI
MOAYJIb 1 «JJieMeHTHI JJUHEHHOH aJIre0pbl U AaHATUTHYECKON reoMeTPpHID)

Martpuipl, kinaccupukanus MaTpHIl, ONEpalydyd HaJ MarpuuaMu. MHHOPB |
anredpanyeckue JIOMOJIHEHHUS] DJEMEHTa  MAaTpPHIIbL. Onpenenureny, CBOMCTBA
onpenenutens. OOpaTHast MaTpulla, yCIOBUS CYyIIECTBOBaHUS. PaHT MaTpuUIIbl.

Cucrembl JnuHeHBIX ypaBHeHuil. Teopema Kponekepa—Kamnennu. DKBUBaJI€HTHBIE
CHCTEMBI JIMHEWHBIX YPaBHEHU. MeTOIbl pelIeHH.

Omnpenenenne TUHEHHOTO apu(PMETHIESCKOTO TTPOCTpaHCTBA. JInHEelHAs 3aBUCUMOCTh
U JIMHEWHasT HE3aBUCUMOCTh CHUCTeMbl BekTopoB. llonsitue ©Oa3uca. Teopema o
Pa3sMEPHOCTH MOANPOCTPAHCTBA PELIEHUA CUCTEMBI OJHOPOIHBIX JTUHEHUHBIX YPABHECHUM.
[TocTpoenue o01Iero peneHus: CUCTEMbI TUHEHHBIX YPABHEHUH.

Cucrembl KOOpIMHAT Ha IUIOCKOCTM M B MpOCTpaHCTBE. BekTopbl. OCHOBHBIE
NOHATHA U onpeneseHns. CKaIpHOEe, BEKTOPHOE U CMEIIAHHOE NMPOU3BEINEHUS BEKTOPOB;
UX ONpeJIeTICHUsI, OCHOBHBIE CBOWCTBA, CIIOCOOBI BHIYMCICHUS U IPUMEHEHUS K PEUICHUIO
F€OMETPUYECKUX 3a/1au.

[Tpsimast TMHUS HA TUIOCKOCTH (pa3iMYHbIE BUbI YPABHEHUHN TIPSIMON).

KpuBeie BTOpOro nopsika: onpejeacHue, KAHOHUYECKUE YpPaBHEHHS, TOCTPOCHUE U
CBONCTBA.

[ImockoCTh U NpsAiMasi B IPOCTPAHCTBE, UX YPABHEHUS U B3aUMHOE PACIIOJIOKEHHE.

[ToBepxHOCTH 2-r0 OpsIIKA: KAHOHUYECKUE YPaBHEHU s, CBOMCTBA.

MOIYJIb 2 «BBenenue B TeOpui0 MHOkecTB U pynkuuii. [Ipexesa n
HeIPEePHIBHOCTH)

[lonsATHE MHOKECTBA U dIeMeHTa MHOXkecTBa. [logMHOkecTBa. IlycToe MHOXkeECTBO.
Onepaunn Hax MHOkecTBaMu. CBOMCTBA oIlepaldii HaJl MHOXKECTBaMU. PaBEHCTBO ByX
MHOKECTB. UmuciioBble MHOXkecTBa. OkpecTHOCTh TOYKM.  KoMIUIEKCHBIE uMCclia —
paclIMpEeHHE TOJs JECUCTBUTENBHBIX 4YHcel.  KOMIUIEKCHas IUIOCKOCTb, MOIYJb U
apryMeHT KOMIUJIEKCHOIO YHWcjia, MX CBOilcTBa. PaznuuHble (opMbl NpeacTaBiIeHUS
KOMIUIEKCHBIX yucell. JlecTBus HaJ KOMIUIEKCHBIMU yuciaaMu. @opmyna Myaspa. Kopau
N-OU CTENEHU U3 KOMIIJIEKCHOTO YMCIIA.

Onpenenenue ¢yakiuu. CrocoObl 3amanus (QyHkiui. CBoilcTBa (PYHKIUM:
MOHOTOHHOCTb, ~ OTPaHHMYEHHOCTb, YETHOCTb, MNEPUOAMYHOCTb. Haumbombmee u
HanMeHbllee 3HaueHus pynkumu. OOpatHas (yskuua. Crnoxnas ¢QyHkius. OCHOBHBIE
AJIeMEHTapHbIe GYHKIIUH U UX TPAPUKH.

Yucnoseie mocnenoBaTenbHOCTU. [Ipenen mocnenoBatensHocTH. [Ipenen yHkun.
[Ipenen Ha OeckoHeyHOCTH. CBf3b apu(METHUECKHX olnepauuid Haj QYHKIUSAMU H
npenena. OnpHocTopoHHUE mnpenensl. OCHOBHBIE TEOpeMbl O Tmpenenax (QyHKIMA.
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3ameuarenbHble TIpenenbl. [loHsITHE 0 OECKOHEYHO MaJIbIX M OONBIINX (YHKIUSX, CBSI3b
Mexay HuMu. CpaBHEHHE OECKOHEYHO MabIX (DYHKIHMH. DKBUBAJICHTHBIC OCCKOHEYHO
Majble (QYHKIIMA W WX HCIOJB30BAHWE IPU BBIUYMCICHUU TMPEACIOB. BhramcieHue
npenenoB. OCHOBHBIE MPaBUjia PACKPBITHS HEOTIPEACIEHHOCTEH.

HemnpepblBHOCT, (GYHKIIMM B TOYKE W Ha MHOXecTBe. [Ipupamienwe (yHKIHH,
HETPepBIBHON B TOYKe. HempephIBHOCTh HEKOTOPHIX dJIeMEHTapHbIX (GyHKIUH. CBOMCTBa
HEeTPepBIBHBIX (QYHKIMH. DopMynHpoBKa CBOWCTB (DyHKIIMI, HEMIPEPHIBHBIX HA OTpPE3KE:
OTPaHUYEHHOCTH, CYIIECTBOBaHHWE HAMOOJBIIETO U HAaMMEHbBINEro 3HadeHuid. Teopema o
NPOMEXKYTOUYHOM 3HAUCHUU HENpepbiBHOW (pyHKIMU. OIXHOCTOPOHHSS HENMPEPHIBHOCTS.
Touku paspeiBa ¢yHKuuu U uX Kiaccudukanua. HccnemoBanne (QyHKIIMU Ha
HEMPEPHIBHOCTD.

MOAVYJIb 3 «/IuddepennuanbHoe HCUMCIeHUS (PYHKIUI OTHON U HECKOJIbKHUX

nepeMeHHbIX»

Omnpenenenre NpoU3BOAHOM; 3a/1a4d, TPUBOASAIINE K IIOHATHIO POU3BOIHOM.
I'eomerpuyeckuii u pU3MUECKU CMBICI TPOoU3BOAHON GyHKIMH. [IpaBuiia HaX0XaeHUs
npou3BoAHON. Tabauua npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLIUM.
Huddepenunpyemocts PyHKIIMU B TOUKE, MOHATUE AU(depeHnana, He00X0uMoe 1
J0CcTaToYHOE ycioBue nuddepennmpyemMoctd QyHKIUU. ['eoMeTpruueckuii cMbICIT
muddepennuana. [IpaBuia nuddepenuupoBanus. [Ipon3BoHbIE CI0KHOMU, 0OpPATHOM U
HessBHOM GyHKIMH. THBapraHTHOCTH (hopMbI IepBoTO auddepeninana.
HuddepennnpoBanue GyHKINNA, 3aIaHHBIX TapaMeTpudecku. [IpuMenenue
muddepennrana B mpuOIMKEHHBIX BhrYucieHusX. [IpousBoansie u auddepeHimans
BBICIINX TTOPsIKOB. OCHOBHBIE TeOpeMbI 0 TudPepeHInpyeMbIX QYHKIHMIX U UX
npuioxenus (teopemsl Pepma, Pomns u Jlarpanka, npasuiio Jlonurans pacKpbeITUs
HeonpeaeneHHocteil). opmyna Teitnopa ¢ octaTounsiM uieHoM B popme Ileano u B
dopme Jlarpanxka. Beraucnenue mpeaenos mo npaBmwty Jlonutans. Pa3inoskeHrne 0CHOBHBIX
aneMeHTapHbIX QyHKIUi 1o Gopmyie Teinopa.

Bexrop-¢ynkuus ckanspHoro aprymenra. [lonsitue kpuboid. KpuBnusHa u kpyueHue.
Paanyc xpuBU3HBIL.

VYcaoBust MOHOTOHHOCTH PyHKIMU. CTallMOHAPHBIE U KPUTUYECKHE TOUKH.
JlokanbHble SKCTPEMYMBI (PYHKIIUH, HEOOXOIUMOE U IOCTATOYHBIE YCIOBUS IKCTpEMYMa.
Cxema uccienoBanusi pyHKIUMU HA IKCTpeMyM. OTbICKaHNE HAMOOIBIIETO U
HAaUMEHBIIEro 3HaUeHU (PYHKINM, 3aJaHHOM Ha OTpe3Ke. BBIMyKIOCTh PYHKIIMU U TOUKH
neperu0a. ACUMIITOTHI KPUBBIX: TOPU30HTANIbHBIC, BEPTUKAIbHbIE, HAKIOHHBIE. O01as
cxema HcclieoBaHus QYHKIMN U MOCTPOCHUS UX TpaduKoB.

[IpoctpanctBo R”. OTKpBITbIE, 3aMKHYTbHIE, JHUHEWMHO CBS3aHHbBIC, BBIMYKJIbIC
MHOXKecTBa. Ormpeznenenne (YHKIMH JIBYX W HECKOJbKHX TMepeMeHHbIX. O0iactb
ompeneneHus. ODJIEMEHTapHas TOBEPXHOCTh Kak Tpaduk Triaaakod (GYyHKOHH JIBYX
nepeMeHHbIX. CriocoObl 3amanusi. ['eomerpuueckuit cmbica. Jlunuu ypous. Ilpenen u
HEMPEPBIBHOCTh (YHKIHWA HECKOJbKMX TMEpeMEHHBIX. TOukW paspbiBa (QYHKIIHIA.
®opMyIHpPOBKA OCHOBHBIX CBOMCTB (DYHKIIMI, HEMPEPHIBHBIX B 3aMKHYTON OrpaHU4YEHHOU
obmactu. YacTHple NOPOU3BOJHBIE (DPYHKIMA HECKOJBKHUX TMEPEMEHHBIX U  HX
reoMeTpuyeckuii cmbica. JuddepenurpyeMocts (GyHKUHUA HECKOJIBKUX TMEPEMEHHBIX.
Heobxoaumoe yCJIOBUE b depeHuupyeMocTH, JOCTaTOYHOE yCJIOBUE
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auddepeHIUpyeMOCTH (PYHKIIMH HECKOJIbKUX THepeMeHHbIX. [lomubii muddepennman u
€ro reOMETPUYECKUN CMBICI.

HNuBapuantHOCTh (popMbl nosHOTO TudPepenunana. CroxHas U HesiBHAas (QyHKLIUS
HECKOJIBKMX NIEPEMEHHBIX.

KacarenbHas mIOCKOCTh MU HOPMaJb K MOBEPXHOCTU. [ [pon3BOIHAs IO HATIPABIIECHUIO.
['paguent GpyHKIMK U ero cBoMcTBA. YacTHBIE TPOU3BOIHBIE BBICIIMX MOPSIKOB.

OKcTpeMyMbl  (QYHKLIMIA HECKOJbKMX IepeMeHHbIX. Heobxoaumoe ycioBue
KcTpemyMma. J[ocTaTOuHbIE YCIOBUSI MAaKCUMyMa U MUHUMYMa. Y CJIOBHBIA 3KCTPEMYM
GyHKIIMH HECKOJBKUX MepeMeHHbIX. Meton wmHoxutened Jlarpamka. Haxoxnenue
YCJIIOBHOT'O DKCTpEMyMa MeToA0M Jlarpanxa.

MOAYJIb 4 «MHTerpajibHoe ucyucaeHue QyHKIUUHN OJHOM MepeMeHHbIX»

[Tonsitue nmepBooOpazHoi QyHkiuu. HeompeneneHHbI MHTErpajl U €ro OCHOBHBIC
cBoiicTBa. Tabnuia ocHOBHBIX MHTETrpanoB. OCHOBHBIE METOAbl HMHTETPUPOBAHUS: 3aMEHA
NEepEeMEHHOM, MHTETPUPOBAHUE MO YacTsAM. VIHTerpupoBaHue pallMOHAIbHBIX (YHKIIHM.
HNHTerpupoBaHre HEKOTOPHIX MPOCTEUIINX HUPPAIMOHAIBHBIX (PYHKIIUN, HHTETPUPOBAHKE
TPUTOHOMETPUUYECKHUX U TPAHCIICHACHTHBIX (PYHKITUH.

3ajmaun, OPUBOASIIME K MOHSATHUIO ONPEAENIEHHOTo HHTerpana. OmnpeleneHHbIN
UHTErpaJl U €ro CBOWCTBA (JIMHEHHOCTh, MOHOTOHHOCTH, TE€OPEMBbI O CpeaHEM U 00
ornenke). CyimecTBoBaHHE TMEPBOOOpa3HONM OT HempephiBHOW (yHKIMU. MHTETpan ¢
nepeMeHHbIM BepxHUM TmipenenoMm. ®opmyna Hetorona — JleitOnuna. MeTtoabl
BbIuMCieHUsA. ['eomeTpudeckue u GU3UYECKUE MPUIOKEHUS ONMPE/ICICHHOr0 MHTErpala.
HecoOctBennbie unTerpansl 1 u 2 poma, ux BbluucieHue. [Ipu3HaAKM CXOIUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

MOAYJIb 5 «O0bikHOBeHHBbIC TUPPepeHIHATbHbIC YPABHCHUM

3ajau, OpuUBOAAIIME K AUQepeHUuanbHbIM  ypaBHEHUsM. OnpeneneHue
nudepeHInaIbHOT0 ypaBHEHHUs, €ro mnopsiika u pemenus. 3agada Komum u teopema
Komm nyst ypaBHenuit 1-ro nopsinka. OcHoBHBIE TUIIBI Tu(depeHIaNbHBIX ypaBHEHUH |-
ro MopsiIKa.

Huddepenunanpaple  ypaBHEHUS  BbhIcIIMX — mopsaakoB.  [uddepenumnansusie
ypaBHeHHUs1 BTOporo mopsaka. OOmee u uwactHoe pemenus. Juddepennumanbabie
YpPaBHEHUS BBICIIUX TOPSAJAKOB, JOINYCKAIOIIME IOHWXKEHUE mnopsaaka. JInHeiHble
muddepeHranbHble ypaBHEHUS BBICIIUX MOPSAIKOB. JIMHEHbIE OJHOPOAHBIE YPABHEHHUS.
dyHaamMeHTalbHbIA HaboOp pemieHuid. JIuHeitHble oaHOpoAHbIE AU depeHIuaIbLHbIe
ypaBHEHUS N-TO MOPSAJIKA C MOCTOSTHHBIMU KO3 dunneHTamu. JInHelHble HEOTHOPOIHBIE
muddepeHuranbHble YpaBHEHUS BBICHIETO MOPS/IKA C MOCTOSSHHBIMU KO3 (GULIMEHTaMH U
CHELMAJILHOTO BU/1a IPABOM 4acThi0. TeopeMbl O CTPYKTYpE OOILEro peleHus JMHEHHOTO
OJHOPOJHOTO M  JMHEMHOrO  HEOJHOPOJHOTO  YpaBHEHMH  N-ro  HOpsKa.
Xapakrtepuctuueckoe ypaBHeHue. (DyHaameHTanbHas CUCTEMa pPELIEHUN JIMHEHMHOIO
OJTHOPOJHOTO  JAU(QPepeHInanbHOr0  ypaBHEHUs. MeToAbl  peleHusl  JIMHEHHBIX
OJTHOPOJIHBIX W HEOJHOPOJIHBIX AU(epeHInanbHbIX YpPaBHEHUH C TOCTOSHHBIMU
KodhhuIreHTamu.



Cuctembl nuHEHHBIX Au(depeHnnanbHbix ypaBHeHuil. Pemenne cucrem O/lY B
MaTpPUYHOH (opme.

MOIVYJIb 6. «Paabp»

Yucnosble psanpl. Cymma yucinoBoro pspa; Ilonstue cxopsmerocs psna.
HeoOxomumplii  mpu3HaKk  cXoAMMOCTH.  JlocTaTouHble  MPU3HAKU  CXOAMMOCTH
IIOJIOXKUTENIBHBIX psfoB. ['apMOHMYECKHMI psAx. OTAJIOHHBIE Psibl. 3HAKOIEPEMEHHBIC
psaabl. 3Hakouepenyromuecs psasl. [lpusnak JleiiOnuuma. AOconroTHas U yCJIOBHas
CXOJIMMOCTb YHUCIIOBBIX PSOB.

Crenennble psabl. Teopema AGens MHtepBan, paguyc v 001acTb CXOAUMOCTH
CTENEHHBIX PsAA0B. Paznokenue QyHKIMI B cTeneHHbIe psibl. Vcnonb3oBaHUe CTEEHHBIX
PSAAOB JUIS IPUOTMKEHHBIX BHIYUCICHHI.

Tpuronomerpuueckue psaasl Oypre. Teopema [dupuxie. Paznoxxenue ¢yHkimii B
psaa @ypee. Paznoxxenue B pag Oypbe 4eTHBIX U HEUETHBIX (PYHKIIHUH.

MOAVYJIb 7. «Teopusi BeposAITHOCTEH»

CnyuaitHoe coObiTrie. OCHOBHBIE ONPEICICHUS U KIAcCU(PUKALUA COOBITHIA.
Onepanuun  Haj  ciydailHeiMM  coObITHsIMU.  AnreOpa coOwiTuil. Knaccuueckoe,
r€OMETPUYECKOE, aKCMOMATHYECKOE OINPEJEICHUE BEPOSTHOCTH CIYyYaWHOTO COOBITHS.
CBoICTBa BEPOATHOCTH. BEpOSTHOCTHOE NPOCTPAHCTBO KAaK MaTEMaTHYECKas MOJEIb
CIIy4ailHOTO SKCIEPUMEHTA; JUCKPETHOE BEPOSITHOCTHOE MPOCTPAHCTBO. BeposTHOCTH
JIOCTOBEPHOTO U HEBO3MOKHOTO COObITUH. OCHOBHBIE TEOPEMBbI TEOPUU BEPOSTHOCTEM.
VYcnoBHast BEpoATHOCTh, (popMysia mosiHoW BepositHocTu. Dopmyna baiteca. TloBTopHbie
He3aBucuMble wucnbiTanuss. Gopmyna bepnymnu. IlpenensHble TeOpeMbl JISI CXEMBI
bepaynmmu (dbopmyner Ilyaccona u Jlammaca). HauBeposTHeiee 4YHCIO TOSBICHUS
COOBITHH.

CnydaiiHass BennuuHa. J[MCKpeTHbIE Ciy4yailiHble BeJlW4yuHBI. [IpuMepsl 3aKOHOB
pacrpeneneHus JUCKPETHOW ClydyalHOW BeNWYUHbl (OMHOMHAIIBHOTO, F€OMETPUUYECKOTO,
Ilyaccona). YucnoBple  XapakTEPUCTHKU: MAaTEMAaTUYECKOE OKHUJAHUE, JUCIEPCHS.
HenpepriBHbIe citydaiiHble BETUYMHBI. 3aKOHBI PACIPEEICHUS HEMPEPHIBHBIX CIyYailHBIX
BEJIUYMH (paBHOMEpPHOE, IOKa3aTeabHOE, HOpMaibHOE). DYHKIHUSA paclpeaesieHus,
IUIOTHOCTh BEPOATHOCTH W YHCIIOBBIE XAapPAKTEPUCTHUKU: MATEMATHYECKOE OYKHUJIAHMUE;
TUCIIEPCUsl, CpENHEE KBAApaTUYECKOE OTKJIOHEHHE. TeopemMbl O MaTeMAaTH4YECKOM
0)KUJIAHUU U JUCIEPCHUH; BBIYMCICHHE MAaTEMaTUYECKOTO OXUIAHUA W NHUCIEPCUU IS
HEKOTOPBIX pachpeneseHui, KoBapuanus, KO3Q(OUIMEHT KOppeIilnd; HEPABEHCTBO
YeOrnImeBa; 3aK0H OOJIBIINX YHUCEI.

MOJVYJIb 8. «OcHOBBI MAaTEMATHYECKO CTATHCTUKIDY

3amaun MaTEeMaTUYECKON CTATHCTHKHU. | eHepaibHas COBOKYITHOCTh M BBIOOpKA.
Bapuanmonnsrit  psg.  [lommron wactor, rucTorpamMma. OMmupudeckas (yHKIIHS
pactpenenenus. HaxokneHue HEM3BECTHBIX MapaMeTPOB pacHpelesieHUs MO BBIOOPKE.

10



CratucTrueckoe OIeHUBAaHKE TApaMeTPOB pacrpeneneHus. TpedoBaHus, TPEAbIBISICMbIC
K CTAaTHCTHYECKUM OIleHKaM. To4YeqHbIe OIEHKH MapaMeTPOB paCIPECICHHsI IO BEIOOPKE
U WX XapaKTePUCTUKH: HECMEIICHHOCTh, 3()(PEKTUBHOCTh, COCTOATEIBLHOCTh. MeTon
MOMEHTOB W METOJI HauOOJBIIETO MpaBnonoaoous. HTepBalbHBIC OIEHKH MapaMeTPOB
pacupenenenus.  JloBepuTenabHBIE ~ WHTEPBaIbl  CTATUCTHYCCKUX  MApaMETPOB.
JloBeputenbHble WHTEPBAIbl U1l OLEHKU MapaMeTPOB HOPMAIBHOIO PaCHpeeIICHHUS.
Cratuctuueckre MeTOAbl 00pabOTKH  AKCIEpUMEHTaNbHBIX JaHHBIX. [IpoBepka
cratuctuueckux runore3. Kpurepuit [lupcona u ero npumenenue. OyHKIMOHATBHBIE U
CTaTUCTUYECKUE 3aBUCUMOCTU. OJIEMEHTbl Teopuu Koppemsuuu. KoppensunonHas
Tabsmia, kodpduimeHt koppensiuuu. JInaum perpeccun. MeTo; HAaMMEHBIITUX KBaIPaTOB.
Brusuaue BeiOOpouHOT0 KO3hHUIIMEHTAa KOPPEISAIUU HAa TECHOTY CBSI3U PACCMaTPUBAEMBbIX
npu3HakoB. OHOGAKTOPHBIN TUCTIEPCUOHHBINA aHAJIU3.

5.3. JlabopaTopHbIie padoThI
Y4eOHBIM TIaHOM JTA00PATOPHEIE pabOTHI HE TIPETYCMOTPEHBI
5.4. IlpakTHyeckue 3aHATUSA

OYHAS ®OPMA OBYUYEHUA
Ta6muma3. TemaTtuka, popma npaktuyeckux 3anatuil (I13) u ux Tpy10eMKOCTh

IMopsinkoBbIii HOMEP MOIYJIS. IIpumepHas TemaTuka 3ausTiii 1 popma ux | Tpynoem-
Hean npakTHYeCKUX NpoBeIeHUsI KOCTb
paﬁoT B Jacax

1) MaTpuuibl ¥ JefCTBUS HAJl HUMHU.

2) Beruucnenue onpeaenauTenei BToporo,
TPETHETO U BBICUIUX NMOPSAAKOB. [[pumenenune 20
CBOMCTB OIIPENEIUTENEH IS UX BBIUUCIICHHUS.
MuHopBI 1 anredpandeckue T0NOTHEHHS

3) Haxoxxnenue oOpaTHON MaTpHILIbl, paHra
MaTpHIIbI.

4) PenieHrie CHCTEMBbI TUHEHHBIX

ypaBHeHUHN MeToJI0M ["aycca, ¢ TOMOIIbIO

9 oOpatHoi MaTpuIibl, 1o popmynam Kpamepa.
KATCIIPHOM MHTCPIPCTALUH 1O~ | poyyyeppe cpcTeM THHEHHBIX OJIHOPOJIHBIX

JIYYEHHBIX pPE3yIbTATOB, MPHU- o
y pesy > 1P ypaBHeHUH. Pemenue 3a1a4, NpuBOIsAIIUX K
BUThH HABBIKH YETKOTO (hopmyIu- CIIY

pOBaHUS 3a7aydl M HAXOXKIECHUS
COOTBETCTBYIOIIUX aJTOPUTMOB
U METOJIOB €€ PEeLICHUS;
M0Ka3aTh MPUMEHEHUS METOOB
anreOpbl U aHAJTUTHUYECKOW Teo-
METPUU K PEIICHUIO0 MpaKTUYeC-
KHX 3a/1a4;

pa3BUTh YMEHHUS CaMOCTOSITEIIb-
HO U3y4aTh YUeOHYIO U HAYUYHYIO

Moayas 1

Hean: chopmupoBath npeacTas-
7eHus: 00 OCHOBHBIX TOHSTHUSIX
JMHENHON U BEKTOPHOM anreopsl
U UX CBOMCTBAX;

00y4MTh pa3IMYHbIM METOAaM U
aNropuT™MaM pEeUIeHUs TUIOBBIX
3aJa4, METoJaM MOCTPOEHHUS Ma-
TEMAaTHUYECKOW MOJIENU U COIep-

5) CucteMbl KOOPAMHAT Ha TNIOCKOCTH U B
MIpOCTpaHCTBE. BhrunciaeHue JIMH OTPE3KOB,
VIO TPEyTrOJIbHUKOB U MHOTOYTOJIbHUKOB.
Pemrenue 3a1a4, HCTIONB3YIOUIMX (POPMYITBI
JieNIeHHsI OTpe3Ka B 3aJJaHHOM OTHOILIEHUH.
[TocTpoenue TMHUM 110 YPaBHEHUIO B TOJISIPHOM
cucTeMe KOOp/HHAT.

6) Bextopsl. JIunelinbsie onepanuu. [Ipoexiiuu
BEKTOpa U ero KOOpJAuHaThl. Pa3noxeHue no
fruTepatypy. 6azucy. CkaJisipHOE IPOU3BEICHUE BEKTOPOB.
YT0J MEeXIy BEKTOpaMH. Y CIIOBUE
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OpPTOTOHAJILHOCTH BEKTOPOB
7) BexTopHOe 1 cMeIIaHHOE POU3BEICHUE
BEKTOPOB, CBOMCTBA. [ eomeTprnueckue u
MEXaHUYECKHE NIPUIIOKEHUs. Pemenne
npoeCCHOHATBHBIX 3a]1a4.

8) CocraBiieHre ypaBHEHHUH MPSIMBIX, IEPEXO]] OT
OJIHOTO BHU/Ia YPaBHEHUH K JPyroMy, pelIeHUE
3a/1a4, UCIIOJIb3YIOIUX YPABHEHHUS MIPSIMBIX.

9) Kpussie 2-ro nopsizika, IpuBeACHUE K
KaHOHMYECKOMY BHUJly MX YPaBHEHUH.
[TocTpoenue auMHMI BTOPOro MOpsaKa Mo UX
ypaBHeHusAM. [lapamerpuueckoe 3ananue
KpuBOM. Perrenne nmpukiagHelx 3a1a4y

10) ITnockocTh ¥ MpsiMast B IPOCTPaHCTBE, UX

YpPaBHEHUsT M  B3aUMHOE  PACIOJIOKECHHE.
OnpeneneHue yrjioB MEXIAy IUIOCKOCTSIMM,
NPSAMBIMH, MEXJIy MNpPSAMOA UM  IUIOCKOCTBIO.

Pemenue 3agad Ha cocTaBiCHUE ypaBHeHI/Iﬁ
TIJIOCKOCTH.

Mopnyas 2

eab: wW3ydyeHHME  OCHOBHBIX
MOHSATUA TEOPUH MHOXKECTB H
YHUCIOBBIX (PyHKUUH, ompenere-
HUH, TEOPEM U METOJIOB, POpMHU-

1) Marematuyeckue CUMBOJBL. MHOKECTBO,
OnpeAeseHus1, CBOMCTBA. UMCIOBBIE MHOXKECTBA.
Kommnekcusie uncna. Mx nzobpaxenue Ha
YUCJIOBOM IIJIOCKOCTH. MOyJIb, apTyMEHT,
anrebpanveckasi, TPUTOHOMETpUYECKas U
II0Ka3aTciIbHasA (1)0pr1 KOMIIJICKCHBIX YHCEII.

IOUIMX OOIIyI0 MaTeMarudec-
PYIOIL oy Omnepanyu Ha/l KOMIUIEKCHBIMHU YUCIIAMHU. 10
Kyl IIOATOTOBKY M pa3BUBAlO- .
2) OkpectHOCTh ToukH. Haxoxaenue obnacreit
X a0CTPaKTHOE, IOTUYECKOE U N
onpeaeneHus pyHkiuit. O0CyxaeHNE 00INX
TBOPYECKOE MBIIIICHUE; . .
CBOWCTB (PYHKIMH. DIeMEHTapHbIC ()yHKITHH.
HAY4YUTh CTaBUTh U peIlaTh Ma- o
3) Ilpenen uucioBoi MOCIEOBATEIBHOCTH.
TeMaTUYeCKHe 3aJayl, CTPOUTh .
[Ipenen pynkuuu. CBolicTBa IpeeoB.
U UCCIIeZIOBAaTh MaTeMaTHYeCKue
.. | beckoHeuHO Masble 1 6ECKOHEYHO OOJIbIINe
MOJICJIN PA3JIUYHBIX COCTOSHUMN
BeJlnuuHBbL. VX cpaBHEHHE. ACHMIITOTUYECKHE
U TIPOLIECCOB;
paBeHCTBA.
OBJIJICHUE CIIOCOOHOCTBIO M3JIa-
4) OcHOBHBIE ITpaBHJIa PACKPHITHS
ratb U KPUTHYECKU aHAINU3UPO- .
HEOIPeIeIIEHHOCTEH.
BaTh IMOJydaeMylo HH(pOpMa-
o 5) HempepsIBHOCTD ()yHKIIMH B TOYKE U HA
uHTepBase. Touku pa3peiBa, UX KilacCU(UKAIHSL.
HccnenoBanme GyHKIMIA HA HETPEPHIBHOCTB.
Mopnyas 3 1) IlpaBuna nuddepenuuponanus. Tabnuna
MIPOU3BOTHBIX AIIEMEHTAPHBIX HKITHH.
Hean: M3y4CHHEC OCHOBHBIX IIO- p a o p . (1)}’ 1L .
. IIpousBosHas ClOXXHOW, OOpaTHOHM, 3aJaHHOM
HATUN quddepeHnnaIbHOro uc-
HESIBHO, MMapaMeTPUYECKH (yHKIIHH.
YHCIICHHS, TPHOOPETCHNE HABBI-
Jlorapudmuueckas npousBoaHas. [IpousBoaHbie
KOB NPUMEHEHHs] METOAOB IU-
BBICIITNX TIOPSIIKOB.
(dbepeHInaIbHOTO HCYUCIICHUS K
.| 2) OcHoBHBIE TEOpEMBI TU(HEPEHIIHNATHLHOIO
pELICHHIO TPAKTUYECKUX 3a7ay;
ucuucnenus (Oepma, Poms, Jlarpanxka) u ux
OBJIaJIEHUE CIIOCOOHOCTHIO M3Ja-
reoMeTpuuecKkas wunoctpauus. Packpeitue
ratb U KpUTHYECKU aHAJIU3UPO- 9
Pa3HBIX HEOTPEIEICHHOCTEH ¢ TOMOIIIBIO
BaTh TONydaeMyr wuH(opMa-
npasuia Jlonurans. 16

LIHIO;
dbopmMupoBaHHE YMEHHS  CTa-
BUTh U pellaTh MaTeMaTHYCCKHE

3) Auddepenman GyHKINHU, €T0 TEOMETPHYEC-
kuit cMbic. [Ipumenenne quddepennuana B
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3a/1a4d, CTPOUTh U MCCIIE0BATh
MaTeMaTUYeCKUEe MOJEIN pa3-
JIMYHBIX COCTOSIHMM W MpoLec-
COB.

NpUOIMKEHHBIX BbIUHUCIEHUSIX Permenue
reOMETPUYECKUX U (PU3UUECKUX 3a]ad,
HCIOJIb3YIOLIUX [TPOU3BOIHYIO

4) UccnenoBanue GyHKIMA HAa MOHOTOHHOCTD U
sKkcTpeMyM. OTBICKaHNE YYaCTKOB BBIITYKIIOCTH,
BOTHYTOCTHU M TOUYEK Mepernda rpapuka
¢yskmn. OTbICKaHWE aCHMITTOT TpaduKa
¢yskimu. O0mias cxema IMOJHOTO UCCIIE0OBAHUS
(GYHKIIMY OJTHON TIEPEMEHHON U TIOCTPOCHUE UX
rpaduKoB.

5) ®ynkuuu Heckoibkux nepeMennsix (OHIT),
obnacte onpenenenus. [locrpoenne nuuuit
ypossst. [Ipenen pyHKInM 1ByX nepeMeHHBIX.
HenpepbIBHOCTh pyHKLIMHU B TOUKE U B 00JIACTH.
6) Beruncnenue yactHbix npousBoanbix OHII.
YacTHble MPOU3BOHBIE BBICIIUX MOPSAKOB.
[IpousBonHas crnoxHOW yHKIMU. Berancienne
nonHoro nuddepennmana. [pubnmwkenHoe
BBIUMCIICHUE 3HaYCHHE (DYHKIIUU JIBYX
NIePEMEHHBIX.

7) Pemenue 3aa4, CBI3aHHBIX C IPAJUEHTOM, C
IIPOM3BOHOM 10 HarpasieHHuo0. CocTaBIcHUE
YpaBHEHUH KacaTeIbHOMW INTIOCKOCTH U HOPMAaJIH K

MOBEPXHOCTH.
8) DKCTpeMyM byHKITIN HECKOJIbKUX
nepeMeHHbIX. HauOombpliee ¥ HauMEHbIIEE

3HaYeHWe (YHKIUM B 3aMKHYTOW 0O0IacTH.
VYCioBHBIN AKCTpeMyM (YHKLUUH HECKOJIBKUX
IepeMeHHbIX. Merton MHoxutenei Jlarpanxa.
HaxoxzaeHue yciIoBHOIO SKCTpEMyMa METOJOM
Jlarpanxa.

Monyas 4

Heab: oB1anerb OCHOBHBIMU
MOHATUSAMUA HMHTETPAIBHOIO UC-
YUCJIEHUS, HaBBIKAMH YETKOIO
dbopMyIIMpoBaHUS 3a7auH, MOCT-
pPOCHHUS M MCCIIEIOBAaHUS Mare-
MAaTHUYECKHX MOJIEIICH IPU peLe-
HUM TPUKIAOHBIX 337a4 [0
HaIPABJIEHUIO TOATOTOBKHU.

1) IlepBooOpaznas. Heonpenenéuusiit mHTErpa
U ero cBoicTBa. Tabnuiia OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE METO/Ibl UHTEIPUPOBAHUSA:
MOJIBEICHUE TIO/ 3HaK MU QepeHImana, 3aMmeHa
MIEPEMEHHOM, HTHTETPUPOBAHUE 110 YACTSIM.

2) Paznoxxenne ApoOHO-paIuOHATLHON (QYHKIINN
Ha mpocTeiiue apodu. MHTerpupoBaHue
paIMoOHAIBHBIX IPOOeH.

3) UuTerpupoBanue HEKOTOPHIX TPUTOHOMETPH-
YECKUX U UPPAITUOHATBHBIX (PYHKITHIA.
HNHTterpupoBanre HEKOTOPBIX UPPALMOHATIBHBIX
BBIPA)KEHUH C IOMOLIBIO TPUTOHOMETPUUECKUX
MOACTaHOBOK.

4) 3agaum, MPUBOJAIITUE K TTOHSATHIO
ONpeNIeIEHHOT0 UHTErpaga. AHAIUTHYECKOE
onpexaeneHue, ceoricrea. Popmyia Herotona-
JleitOHua. 3aMeHa IepeMeHHOM B ONpeesEH-
HOM uHTerpaiue. IaTerpupoBanue 1o 4acTsiM.
5). Beruucnenue mioraiei miockux Quryp,
JUIMH AYT, IUIOUIaJN MOBEPXHOCTU OOBEMOB TEN
BpalnieHus. Penenue npukiajHbIx 3a1a4.
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6) OusndecKue MPUIOKEHUS ONPeIeIEHHOTO
uHTerpana. Pemenne nmpodeccrnoHalbHbIX 3a1a4.
7) HecoGcTBennnie naTerpaisl. MccnenoBanue
Ha CXOJAMMOCTh HECOOCTBEHHBIX HHTEIPAIOB
MepBOTo U BTOporo poaa. [Ipuznaku

CpaBHEHHS.

Monyas 5
Henab: HayunuTh pemaTh

1) duddepenipansusie ypaBaenus. Oomiee u
yacTHoe pemienus. 3aaada Komm. YpaBuenus ¢
Ppa3AeISFOIMMHUCS TIEPEMEHHBIMY U YPaBHEHHS.
2) Onnopoansie nuddepeHnransHpIe ypaBHEHNUS,
JUHEHHBIEC U ypaBHEHUs bepHysu.

3) duddepeHuanbHble ypaBHEHHS B IOJTHBIX
mddepeHranax u MpuBOASIIMECS K HUM.

4) 'eomeTpus nudpepeHIaTbHBIX YPaBHEHUH

nuddepeHnranbHble yPaBHEHHS, nepBoro nopsiaka. [Toyne Hanpasnenuit. Meron 16
CTPOMUTH U UCCIIEIOBATh H30KNIMH. Perrenne mpukIaIHeX 3a1ad.
MaTEMATUIECCKUE MOJICITN 5) Auddepennmansapie ypaBHEHHS BBICIIIAX
pa3IM4IHbIX COCTOSIHUU U MOPAAKOB, 3a1ava Kommm. I[I/I(l)(bepeHLII/IaHLHBIG
TIPOIIECCOB; YpPaBHEHU:, NOIIYCKAIOIIKUE IIOHWKECHUE TIOPSIIKA.
COBEpIICHCTBOBAHHE JIOTTYEC- 6) Jlunelinsle ogHOPOIHBIE TU(PEepeHInATBEHBIE
KOTO H AITOPHTMHYECKOTO YPaBHEHUS BBICIIIETO MOPAAKA C TIOCTOSHHBIMHU
) ko3 dummenTamu. XapakTepuCTHICCKOE YpaBHEHUE.
MBIIICHUS; CIIOCOOHOCTH L
JluHeitHbIe HEOAHOPOIHBIE TU(PepeHINATEHBIC
aHAIM3NPOBATE IOTYHaCMYI0 YPaBHEHUS BBICIIIETO MOPSIKA.
MH(pOpMAIIHO. 7) InddepeHnnanbHble ypaBHEHHS HEOJHOPOIHBIE C
MOCTOSIHHBIMHU KO3 QHUIIMEHTAMH U CIICIIHATHLHOTO
BHU/Ia IPABOM 4acThi0. METOIbI UX PEIICHUS.
8) HopmanpHas cucrema nud dhepeHnnanbHbIX
ypaBHeHH#. O0miee pemenue. 3agada Komm. Meton
uckmouenus. CrucremMa JTHHEHHBIX
nuddepeHIUaTBHBIX YPABHEHUH ¢ TTOCTOSTHHBIMU
kodurmenTamu. Pemenne npukTaIHBIX 3a1ad.
1) Yucnoseie psiabl. CXOAUMOCTb U CyMMa psijia.
Heo6xoauMblil mpu3HaK CXOAUMOCTH Psija.
Moy.is 6 JlocTaTouHble NPU3HAKHA CXOAUMOCTH
Ilesib: OBNAETH OCHOBHBIMHU 3HAKOIIOJIOXKUTENBHBIX PSAJIOB.
NOHSATHAME TEOPHH PAIOB, 2) 3HaKonepeMEHHBIE PSIIIbI. §
HAYYUTHCA PACKIIAbIBATD 3nakouepenytontuecs psaasl. [Ipusznak JleiiOnua.
CTeIleHHBIE 1 (PYHKIMOHATBHBIE AOCOTIOTHAS ¥ YCIOBHAS CXOJUMOCTh YHCIIOBBIX
PAZIBI; OBJIAJICHHUE CTYIEHTAMH PANOB.
HEOOXOTHMBIM MATEMATHUCCKHM | ) OyHKIHOHATIBHBIE PAJBL, obmacth 14
cxomumoctu. CrenenHeie  psapl.  CBoMCTBa

anmapaToMm, Mo3BOJISIOIIIM
aHATM3UPOBATH, MOJICITUPOBATH
U peliaTh MPUKIATHBIC 3a1a49K
10 HAITPABJICHUIO MTOTOTOBKH;
nproOpeTeHNe HaBBIKOB YETKOTO
dbopMyIupOBaHUS 3aa4d U
HAXOXXJICHHUS COOTBETCTBYOIINX
QJIITOPUTMOB M METOJIOB €€
peIeHHUs.

CTETIEHHBIX PS/I0B.
4) Paner Teitmopa u Maknopena. Heooxogumebie
yClI0BUS pa3iiokeHNs. OCHOBHBIE Pa3I0KEHNU.
S)[IpubmmkeHHbIE BBIYUCICHUS C  [OMOIIIBIO
PAIOB.

6) TpuroHoMeTpu4yeckre  psiabl ®dypre.
OproHopMuoBaHHas cucreMa (yHkimid. Teopema
Hupuxne. Panpl @ypbe 17151 YETHBIX U HEUETHBIX
(bYyHKITHIA. Pasnoxxenue byHKUIMI B
TPUTOHOMETPUUYECKUE PAIBL Pemenue
MIPUKJIAIHBIX 3371a4.
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Monyas 7.

Iean: oB1ageTh OCHOBHBIMH I10-
HATUSIMA TEOPUH BEPOSITHOCTEN,
OCHOBHBIMH METOJIaMH
MMOCTaHOBKHU U PELICHUS
BEPOSITHOCTHBIX 3a]1a4;

1) Boruncnenue BeposiTHOCTEN B KIIaCCUYECKOM
CXEMe.

2) CiryqaiiHble COOBITHS 1 X BEPOSTHOCTH.

3) @opmyna noaHo BeposTHOCTH. Dopmyra
baiieca. Pemenue npukiaaHbix 3aaad.

4) OcBoenue cxembl bepnysuu. [Ipumenenue
dbopmynsl beprymm.

OBJIaZICHUE CTYICHTAMHU 5) IlpumeHeHue JTOKaIbHOW U MHTETPATBLHOM 10
HEOOXOMMBIM MaTEeMaTHYECKHM | reopem Myaspa — Jlamuaca.
alrapaToM T€Opru 6) Cnyuaiinas BenuuuHa. JluckpeTHoie
BEPOATHOCTEH, MO3BOIAIOIINM CIIly4aifHbI€ BEJIMYMHBI. 3aKOHBI pacpeIeIeHUs
aHaIN3UPOBaTh, MOACIUPOBATE | nyckpeTHOM cilydaifHO#N BeTUUnHBL. UKCIOBbIC
U peliaTh NPUKIaIHbIE 331a4H XapaKTePUCTHKI.
110 HANPABJICHUIO IIOATOTOBKH, 7) HenipepbiBHAs CitydaiiHasi BETUUMHA.
NPHOOPETCHNE HABBIKOB YETKOTO JuddepernnanbHble 1 HHTErpaIbHBIC (YHKIIHA
hopmyMpoBaHus 384K 1 pacnpenenenus. YuciaoBble XapakTEPUCTUKH.
HaXOKIACHHUA COOTBCTCTBYIOIINX | §) [TpriMepsl HETIPEPBIBHBIX PACTIPECTICHHIA.
AJI'OPUTMOB M METOJIOB €€ PaBHOMEpHOE, SKCIIOHEHIMATTLHOE ¥ HOPMAIILHOE
PCIICHUA. pacnipenenenusi. 3akonsl O6ompmmx yucen. L. IT.
T. Pemienre npukIIaiHbIX 3a/1a4.
Mopayas 8. 1) 'enepanbHas COBOKYIHOCTb U BHIOOpKA.
Ieas: OBIAAETh OCHOBHBbIMU | [lepBuuHas 0OpabOTKa U MPEACTABICHHUE
MOHATUSAMH ~ MaTeMAaTHYeCKOH | TaHHBIX.
CTaTUCTHKH, metoaamu | 2) I'padpudeckoe npeacraBieHue SMOMPUIECKUX
00pabOTKH 3KCIIEPUMEHTANBHBIX | MaHHBIX [locTpoeHne sMmupryecKux GyHKIHNA
JTAaHHBIX; oBlajieHue | pacnpeaenenus. [lonurox, rucrorpamma.
CHIOCOOHOCTHIO kputndecku | 3) ToueuHoe orleHHBaHHE HEN3BECTHBIX 20
aHAJM3UPOBATh HOJIy4YaeMylo | apaMeTpoB pacnpeeseHus Mo BEIOOpKe.
uHpopmanuio, npuodperenue | 4) UntepBanbHoe onieHnBanue. [lonsatue o
HaBBIKOB  TPEACTaBIATh U | COCTOSATENbHOCTH U HECMELIEHHOCTH OLIEHOK.
0o0pabatbIBaTh pe3ynbTtatel | 5) [IpoBepka cTaTUCTUYECKUX THIIOTES.
HMIUPHUECKUX JaHHBIX | 6) MHOroMepHble TaHHble. OLEeHKa B3aUMOCBS3U

CTaTUCTUYCCKUX I/ICCJ'ICI[OBaHI/II\/'I;
U3y4YCHHE Pa3IMYHBIX MOIXO00B
K BBIOODY ¥  IOCTPOCHUIO
MOJIETI CITy4aifHOTO mpolecca,

nepeMeHHbIX. Koppersnus.

7) VYpaBHeHue perpeccun MeToa HauMEHBIIUX
KBaJpaToB M CBSA3b MEXIY IapamMeTpamu
YPaBHEHHsA M TOYEYHBIMHU OLlCHKamu. Pemienue

METOJIUKH ompezeneHus | mpodecCHOHATBHBIX 3a/1a4.
napamMeTpoB MOJIeIN;
npuodpereHue HAaBBIKOB
dbopMynaMpoBaHUS  3adauyd U

HAaxO0/JE€HUS COOTBETCTBYIOIIMX
QIrOPUTMOB M  METOAOB €€
penieHusl.

6. CamocTosiTesibHAsi padoTa 00y4arOUIUXCsl M TEKYIINH KOHTPOJIb UX YCIIeBAeMOCTH
6.1. Llesm camocTOoATENBHOI PA0OTHI

CIIOCOOHOCTEN
00001IeHMIO,

dopmupoBaHue
IIOMCKY JIUTEPaATypHl,

K CaMOCTOSITEJIbHOMY IO3HAHUIO U OO0y4EHHIO,
opOPMIICHUIO U TPEJCTABICHUIO TOJYYEHHBIX

15



pe3yJbTATOB, MX KPUTHYECKOMY AHAIMU3Y, MOWUCKY HOBBIX U HEOPJAMHAPHBIX PEIICHU,
APryMEHTHUPOBAaHHOMY OTCTAMBAHUIO CBOMX [MPEMIIOKECHUN, YMEHHUU MOJATOTOBKHU
BBICTYIUICHUW U BEICHUS JUCKYCCHUN.

6.2. Opranuszanus M coJep:KaHue caMOCTOSATEIbHOI padoThI

CamocTosiTenbHas paboTa 3aKII0YaeTCs B MPOPadOTKE OTAEIBHBIX TEM Kypca 10
3aJIaHUIO MPETNoAaBaTeNsl C UCIOIb30BAHUEM PEKOMEHI0BAHHON UM yueOHOM
JUTEPATYPOr, METOAMYECKUMHU PEKOMEHIALMIM KadeIphl; B MOJATOTOBKE K TPAKTUYECKUM
3aHATHSAM, pab0OTEe C HHTEPHET-TPEHAKEPOM, BHITIOTHEHUH JTOMAITHUX 3aJaHUH 110
MOJIYJISIM AUCIUIUIMHBI, KOHTPOJIBHBIM paboTaM, TEKYIIEMYy KOHTPOJIO yCIIEBaEMOCTH,
MOJITOTOBKE 3a4ETY, IK3aAMEHY.

[Toce nexnuii B MOAyJE, B KOTOPHIX 0003HAYAETCS CONEPIKAHUE MUCIUILIAHEI, €€
npoOjieMaThKa M MPAaKTUYECKas 3HAYUMOCTb, OCHOBHBIE TEOPETHUYECKHE IOJOKECHMUS,
UCIIOIb3yEeMble METOABl M T.J. CTYIACHTAM BBbIAACTCA 3aJlaHhe€ Ha TMOJrOTOBKY K
MPaKTUUYECKUM 3aHATHAM. [IpakTudeckue 3aHATHS OXBaThIBAIOT Moy 1-8.

B xone mpoBeneHuss MPaKTHUUYECKOTO 3aHSATHS BBIMOJIHAETCS JKCIPECC OMpoC IO
OCHOBHBIM TIOHSATHUSIM, OMPEACICHUSIM U TEOPETUYECKUM TIOJIOKEHHUSIM, KOTOPBIN
IPOBOJUTCS. Ha YCMOTpPEHHE TpernojaBareiss B MUCbMEHHOW WM YCTHOW ¢dopme u
OLICHUBAETCs OT 3 10 5 0ayuioB (KpaTKHUil OTBET, pa3BEPHYTHIA OTBET, MOJIHBIN OTBET).

B pamkax  OUCHUIUIMHBI ~ BBINOJHSETCS 2  WHIMBHAYAIbHBIX  3a/aHMS,
COOTBETCTBYIOIMUX MOIyJIsM 1,3, kotopsie odopmisitorcss Ha nuctax (opmata A4 ¢
BO3MOXHOCThIO M300pa)KEHUSI PUCYHKOB Ha «MWUIMMETPOBKE» U  3alIUIIAIOTCS
MIOCPEJICTBOM YCTHOTO OTpoca. 3a/laHus BBIIAIOTCS WHIANBUIYaIbHO HA | ydueOHOM Hepene
I u 2 cemectpa. CTyaeHThl BBINOJHSIOT 3aAaHus B 4dackl CPC B TeueHue cemecTpa B
COOTBETCTBHUM C OCBOCHHMEM YYEOHBIX pa3feiioB. 3allluTa BBIOJTHEHHBIX 3a/1a4
MPOU3BOJIUTCS MOATAIMHO B Yachl MPAKTUYECKUX 3aHITUH. OlleHUBaHUE OCYILIECTBIISIETCS
MyTEM yCTHOTO ompoca. MakcuMmanbHas OLIEHKA 332 KXY BBIIOJHEHHYIO padoTy — 7
0ajuioB, B T.4. 5 OaIOB — 32 O(OPMUTEIBCKYIO YacTh — OIEHUBAETCS COJICp)KAHUE U
KauecTBO, 2 Oamia — 3a YCTHBIA OTBET Ha BOMNPOCHI IO COJEPXKAHUIO PAOOTHI,
MUHHUMabHas — 4 Oasa.

BrinonHenne Bcex KOHTPOJIBHBIX MEPOIIPUSATUN 00s3aTENBHO.

B ciiyyae HEBBINMOJHEHUS MPAKTUYECKOW padOThl MO YBAXKHUTEIbHOW MPUYMHE
CTYJIEHT JIOJDKEH BBITIOJIHUTH MPOIYIICHHbIE TPAKTUYECKUE 3aHATHS B Yachl, OTBEICHHbBIC
Ha KOHCYJIbTUPOBAHHE C MPETO1aBaATEIIEM.

B cnydae oTpumarenbHbIX pe3ynbTaToB MO (opMaM TEKYIEro KOHTPOJS WM
HaJUYUU TPOIMYCKOB MO HEYBAKUTEIBHOW MPUYMHE, NPENOAaBaTelb IPOBOJUT C
00y4JaronMMcst HUHANBUYAIbHYIO0 pa00Ty MO TUKBUAAIMH 330KEHHOCTH.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIITMOHHOE o0ecniedeHne JUCHUIINHbBI

7.1. OcHOBHas JUTEPATYypa MO TUCUMUILIIHHE
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. byrpos, f.C. Beiciias maTrematuka : y4eOHUK IS aKaIEMUYECKOro OakajaBprara
akanaBpuata : B 3 T. T. 3, kH. 2 : Paapl. @yHKIIMH KOMITJIEKCHOTO TIEPEMEHHOTO /
A.C. byrpos, C.M. Hukonbckuil. - 7-e uza. - Mocksa : FOpaiit, 2019. - (bakanasp.
Axkanemuueckuit kypc). - 9bC FOpait. - Tekcr : anexkTpoHHsiid. - ISBN 978-5-9916-
8645-7. - URL: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-tom-
3-v-2-kn-kniga-2-ryady-funkcii-kompleksnogo-peremennogo-437222. -
(ID=135085-0)

. bByrpos, 4.C. Briciiast matemaTuka : yaeOHUK JIJis1 aKaJIeMUYECKOro OakajiaBpuara :
B3 1. T.3, xu. 1 : Jlubdepennmansusie ypapaenus. Kpatuasie unterpansi / 5.C.
Bbyrpos, C.M. Huxkonbckuil. - 7-e uza. - Mocksa : FOpaiirt, 2019. - (bakanasp.
Axkanemuueckuii kypce). - 9bC FOpaitt. - Tekct : anexkrponHsbIit. - ISBN 978-5-9916-
8643-3. - URL: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-tom-
3-v-2-kn-kniga-1-differencialnye-uravneniya-kratnye-integraly-437221. -
(ID=135084-0)

. byrpos, f.C. Briciias marematuka : yaeOHUK Ui akaJeMU4ecKoro bakaitaBpuara :
B3 1. T. 1, xu. 2 : ludpdepenunansuoe u unrerpaipoe ucuucienue / 4.C. byrpos,
C.M. Hukonsckuil. - 7-e uza. - Mocksa : FOpaiit, 2019. - (bakanasp.
Axkanemuueckuit kypc). - 9bC FOpaiT. - Tekcr : anexkrponHbsiid. - ISBN 978-5-534-
02150-9. - URL: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-t-1-
differencialnoe-i-integralnoe-ischislenie-v-2-kn-kniga-2-437224. - (ID=135082-0)

. byrpos, 4.C. Briciias maTemaTuka : yaeOHUK JIJisl aKaJIeMUYeCKoro OakajiaBpuara :
B3 1. T. 1, xu. 1 : luddepennmansuoe u uarerpaipunoe ucurcienue / .C. byrpos,
C.M. Hukonbckuil. - 7-e uza. - Mocksa : FOpaiit, 2019. - (bakanasp.
Axkanemuueckuii kypce). - 9bC IOpaitt. - Tekcr : anexkTponHsblit. - ISBN 978-5-534-
02148-6. - URL: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-t-1-
differencialnoe-i-integralnoe-ischislenie-v-2-kn-kniga-1-437223. - (ID=97484-0)

. I'mypman, B.E. PykoBoACTBO K pelIeHHIO 3a7ady IO TEOPUM BEPOSTHOCTEN H
MaTEMaTUYECKON CTaTUCTUKE : yaeOHoe mocodue st By30B / B.E. 'mypmas. - 11-¢
u3l. ; jom. u nepepad. - Mocksa : FOpaiit, 2022. - (Beiciiee oOpa3zoBanue). -
O6pazoBartenbHas miatdopma FOpaiit. - Tekct : anekTponHsiid. - ISBN 978-5-534-
08389-7. - URL: https://urait.ru/bcode/488572. - (ID=97236-0)

. I'mypman, B.E. Teopus BeposiTHOCTeH W MaremaTHyecKash CTaTHCTHKA : YU4eOHUK
s By30B / B.E. I'mypman. - 12-¢ uza. - Mocksa : FOpaiitr, 2022. - (Beiciiee
obpazoBanue). - O6pazoBarenbHas miaatgopma FOpaiit. - TekcT : 2JIeKTPOHHBIN. -
ISBN 978-5-534-00211-9. - URL.: https://urait.ru/bcode/488573. - (ID=109192-0)

. Munopckuii, B.I1. COopHHK 33724 1O BBICIICH MaTeMaTHKe : yaeOHOe ocoOue s
BTY30B : B COCTaBe yueOHO-MeToaudeckoro komiiekca / B.I1. Munopckuii. - 14-e
u3l. ; uchp. - Mocksa : @u3znko-maremaTuieckas jqureparypa, 2003. - 336 c. -
(YMK-Y). - Tekcr : nenocpenctBeHubii. - ISBN 5-94052-045-6 : 84 p. 12 k. -
(ID=15235-846)

. uckynos, H.C. luddepenunanbHoe U HHTETPATbHOE UCYUCIICHUS : yueOHOe
nocoOue AJig BTY30B : B 2 T. : B COCTaBe y4eOHO-MeToaAnuecKoro komruiekca. T. 2 /
H.C. ITuckyHos. - crep. - Mocksa : Unterpain-IIpecc, 2008. - 544 c. - (YMK-VY). -
Tekct : HenocpeactTBeHHbId. - ISBN 5-89602-013-9 (Y. 2) : 269 p. 10 k. -
(ID=76148-288)
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9. Iluckynos, H.C. luddepenimanbuoe 1 HHTErpanbHOE UCUUCICHHS | yaeOHOE
nmocoOue JJIs BTY30B : B COCTaBe y4eOHO-MeToInuecKoro komriekca : B2 T. T. 1/
H.C. [TuckyHoB. - ctep. - Mocka : Uurterpan-IIpecc, 2008. - 416 c. - (YMK-Y). -
Tekct : HenocpeactTBeHHbId. - [ISBN 5-89602-012-0 (T. 1) : 369 p. 60 k. -
(ID=76146-287)

10.1lIunaues, B. C. Bricmas marematuka : yueOHOe mocooue /st By30B /

B. C. llunaueB. — 8-¢ u3za., nepepad. u non. — Mocksa : U3patensctBo FOpaiir,
2022. — 447 c¢. — (Boicuiee oo6pazoBanue). — ISBN 978-5-534-12319-7. — Tekct
: aneKkTpoHHbIN // Obpa3oBaTenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/488662(ID=112923-0)

7.2. JlonoJIHUTEJIbHAS JIUTEPATYPA MO AMCHUIINHE

1. Bexnemumes, JI.B. Kypc ananutudyeckoil reoMeTpuu 1 JJMHEHHOMN anreopsl :
y4eOHMK 17151 (pu3.-MaT. U uHXK.-¢pu3. cueil. By3oB / J[.B. beknemuies. - 6-¢ u3. ;
ctep. - Mocksa : Hayka, 1987. - 320 c. - bubnuorp. : ¢. 313 . - Tekcr :
HernocpeAcTBeHHbIH. - 80 k. - (ID=57122-275)

2. bepman, I'.H. C60pHuUK 33724 110 KypCcy MaTeMaTUYECKOTO aHajau3a : yued. mocobue
st By3oB / I H. bepman. - 19-e uza. - M. : Hayka, 1977. - 416 c. - Tekcr :
HEMOoCpeACTBeHHBIN. - 1 p. - (ID=87860-46)

3. byrpos, i.C. Beicmas marematuka. 3agadHuK : yueOHOe mocobOue ansi By30B /
4. C. byrpos, C. M. Hukonbckuii. — Mocksa : M3parensctBo FOpaiit, 2022. —
192 c. — (Beiciee oOpaszoBanue). — ISBN 978-5-9916-7568-0. — Tekct
anexkTpoHHbIt //  OOpazoBarenbHass 1miatrgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489755. - (142288-1)

4. Jlauyra, 0. @. TlpuknanHas MaTeMaTuka : y4eOHUK U MPAKTUKYM JJIsl By30B /

10. @. Jlauyra, B. A. CamcoHoB ; moa o6mieit pegakuueit B. A. CamconoBa. — 2-¢
u3., non. — Mocksa : U3mpatenscTBo FOpaiit, 2022. — 304 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-10293-2. — TekcT : 37eKTpOHHBIH //
Oo6pazoBatenpHas iardopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/491326 . - (ID=135235-0)

5. COopHHK 3a/1a4 IO MaTeMaTHKE JJI BTY30B : y4e0. mocodue Jjisi BTy30B : B COCTaBE
y4ueOHO-MeToanyeckoro komiuiekca. Y. 1 : JInneiinas anredpa 1 OCHOBBI
MaTeMatudeckoro ananusa / B.A. bonros [u ap.]; mox pex.: A.B. E¢umona, b.I1.
JlemunioBuya. - 2-e¢ u3f. ; ucop. u jgoi. - Mocksa : Hayxka, 1986. - 461 c. - (YMK-
V). - Tekcr : HenocpeacTBeHHsI. - 1 p. 20 k. - (ID=23131-57)

6. COOpHHK 3a/1a4 IO MaTeMaTHKe JJI BTY30B : y4e0. mocoOue Jisi CTyJJEHTOB BTY30B
: B cocTaBe yueOHO-MeToinueckoro komiiekca. Y. 2 : CrneuuanbHble pa3iessl
MaremaTudeckoro ananusza / B.A. boaros [u np.]; nox pexn.: A.B. E¢umosa, b.1I1.
JlemuioBuya. - 2-¢ u3. ; Ucp. u jaoi. - Mocksa : Hayka, 1986. - 366 c. - (YMK-
V). - Tekcr : HenocpeacTBeHHsbIN. - 1 p. - (ID=23137-525)

7. banamon, A.H. IlpakTukym 1o MaremaTuKe Il CTYJIEHTOB 3a04YHON (opMbl
oOyuenus : yuebnoe mocooue. Y. 2 / A.H. banamos, M.A. IllectakoBa; TBepckoit
roCyJIapCTBEHHBIN TexHU4YecKui yHuBepcuteT. - Teps : TBI'TY, 2015. - 119 c. :
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nn. - Tekcr : HemocpenctBeHHbi. - ISBN 978-5-7995-0768-8 : 165 p. -
(ID=109217-68)

8. bamamon, A.H. IlpakThkym 1o MareMaTuke Uisl CTYJIEHTOB 3a04YHOM (POpMBI
oOyueHnus : yue6. mocoodue. Y. 2 / A.H. banamos, M.A. IllectakoBa; TBepckoii roc.
TeXH. YH-T. - TBepb : TBI'TY, 2015. - Cepsep. - Tekcr : anexkrponHslii. - ISBN 978-
5-7995-0768-8 0-00. - URL:
http://elib.tstu.tver. ru/MegaPro/GetDoc/Megapro/ 108794. - (ID=108794-1)

9. bamamon, A.H. Ilpaktukym 1o MareMaTuke Uisl CTYJIEHTOB 3a04YHON (POpPMBI
o0yuenus : yde6. mocobue. U. 1 / A.H. banamon, U.A. JlecauueBckas, M.A.
[IlectakoBa; TBepckoil roc. TeXH. YH-T. - 1-e u3n. - Teeps : TBI'TY, 2013. - 111 c. -
Cepgep. - TekcT : HEeNnocpeACTBEHHBIN. - TeKCT : anekTpoHHbIN. - ISBN 978-5-7995-
0632-2 : 175 p. 25 K. URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/97226. - (ID= 97226 70)

10.bopucosa, E.B. Kparknii Kypc BeICIIer MAaTEMAaTUKX B KOMMEHTAPHUAX K TECTAM
I'ocynapcreennoro O6pasoBarenbHoro Crangapra : ”HPOPM.-KOMIIbIOTEPHBIE U
TYMaHMT. Harp. : yueo.-crpas. nocobue / E.B. bopucosa, JI.M. [Iumxakosa. - 1-e
u3n. - TBeps : [6. u.], 2009. - 241 c. - (OneKTpOoHHBIN 2K3aMeH). - TeKCT :
HETMOCPEACTBEHHBIMN. - [0. 11.]. - (ID=79834-99)

11.1lecrakoBa, M.A. [Ipunoxxenus teopuu (PyHKIUH KOMIUIEKCHOTO MEPEMEHHOTO :
yue6. mocodue / M.A. IllectakoBa, FO.A. Eropos, JI.A. Bantomuna; TBepckoii roc.
TeXH. YH-T. - TBepsb : TBI'TY, 2014. - Ceprep. - TekcrT : BJIGKTPOHHLII/I - ISBN 978-
5-7995-0730-5 0-00. URL:
http://elib.tstu.tver. ru/MegaPro/GetDoc/Megapro/ 105052. - (ID=105052-1)

12.1llectakoBa, M.A. Tlpunoxxenust Teopuu QyHKIIUNA KOMIJIEKCHOTO MEPEMEHHOTO :
yue6. mocodue / M.A. IllecrakoBa, FO.A. Eropos, JI.A. Bantommuna; TBepckoii roc.
TexH. yH-T. - TBepb : TBI'TY, 2014. - 99 c. - Tekcr : HenocpeacTBeHHbINH. - [SBN
978-5-7995-0730-5 : [0. 11.]. - (ID=105416-165)

7.3. MeToau4ecKkue MaTepuaJIbl

Memoouueckue ykazanus K npakmu4yeckum pabomam.:

1. OGpaboTka 3KCIEPUMEHTAIBHBIX TAHHBIX : METOJl. YKa3aHus Jisi 0akanaBpoB
Bcex crienl. / TBepckoi roc. TexH. yH-T, Kad. BM ; coct. JI.B. I1netHes. - TBepb
: TBI'TY, 2016. - Cepsep. - Tekcr : anektponnsiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112886. - (ID=112886-1)

2. DieMeHTbl TEOPUU MacCOBOTO OOCITYKUBaHUS : y4eO.-MEeTO/. MOCoOue 1o
BBICIII. MAaTEMAaTHKE JJIA CTyAeHTOB Beex criell. / coct.: B.K. Tlpsixuna, C.A.
Cemona ; TBepckoii roc. TexH. yH-T, Kad. BM ; mox pen. B./l. I'opsiaesa. -
Teepp : TBI'TY, 2014. - Cepsep. - Teker : anekrponnsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/102507. - (ID=102507-1)

3. COOpHUK MHIMBHUIyATbHBIX 3aJJaHUI MO BBICILIEH MAaTEMATUKE : y4e0.-METO/.
nocoOue A 0akanaBpoB Beex cnenuanbHoctel. Y. 2 : HeonpeneneHuslii u
onpeneneHHbld naTerpain. ®yHKIUU HECKONIBbKUX NepeMeHHbIX / TBepckoil roc.
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TexH. yH-T, Kad. BM ; coct.: A.b. Jlomkenko, M.B. Mycuna. - Teps : TBI'TY,
2014. - Cepsep. - Tekcr : anekrponnsbii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105778. - (ID=105778-1)

. COOpHMK MHIUBUIYAIBHBIX 3aIaHUH IO BBICIIEH MaTeMaTHKE : y4e0.-METOI.
nocobue aia 0akanaBpoB Beex crienranbHocTel. Y. 1 : BBegeHue B TuHEHHYIO
anredpy U aHAIMTUYECKYIO reoMeTpuio. BBelieHne B MareMaTuueckuii aHaius /
TBepckoii roc. TexH. yH-T, Kad. BM ; coct.: A.Bb. Jlomkenko, M.B. MycuHa. -
Teeps : TBI'TY, 2014. - Cepsep. - Tekcr : anexkrponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105777. - (ID=105777-1)

. Crnaiia-nexuuu o AucumiuinHe "Marematuka" Jjis CTYJIEHTOB BCEX
HaIpaBJICHUH U CIIEIUAIBHOCTEH (4 ceMecTp) : B cOCTaBe y4eOHO-
MeToau4YecKoro Kkomiiekca / TBepckoii roc. TexH. yH-T, Kag. BM. - TBeps :
TBI'TY, 2012. - (YMK-JI). - Cepsep. - TekcT : anexTponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110243. - (ID=110243-1)

. Cnaiin-nexuuu o aucuuiuinee "MaTtemaTuka' s CTyI€HTOB BCEX
HaIpaBJICHUH U crielualibHOCTEH (3 ceMecTp) : B cocTaBe yueOHO-
MeToaudeckoro komiiekca / TBepckoii roc. Texs. yH-T, Kag. BM ; coct. M.B.
Mycuna. - Teps : TBI'TY, 2012. - (YMK-JI). - Cepsep. - Tekcer :
anekTpoHHsbIl. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110220. - (ID=110220-1)

. T'opsues, B.Jl. Cnalig-neknuu no nucuuiuiniae "MartemaTuka" 1jisi CTy€HTOB
BCEX HAIPABJICHUH U CIICIMAIIBHOCTEH : B COCTaBE YU4COHO-METOMIECKOTO
komruiekca / B.JI. I'opsiaeB; TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps :
TBI'TY, 2012. - (YMK-JI). - Cepsep. - TekcT : anekTponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110278. - (ID=110278-1)

. Crnalig-nexuuu no gucuuiuinie "MatemaTuka" jis CTyJ€HTOB BCEX
HaIpaBJIEHUI U CIIELMAIIBHOCTEH : B COCTaBE YUEOHO-METOIUYECKOTO
koMmruiekca. 4 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY,
2012. - (YMK-JI). - Cepgep. - TekcT : anexktponHsIit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110256. - (ID=110256-1)

. Craiin-nexkunu no AucumIuinHe "Marematuka" s CTyJIEHTOB BCEX
HaIpaBJIeHUH U CIIEIIMAIIBHOCTEH : B COCTaBe y4eOHO-METOJUUYECKOTO
komruiekca. 3 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY,
2012. - (YMK-JI). - Cepgep. - Tekct : anexktponHsiit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110255. - (ID=110255-1)

10.Cnaitg-nexkuuu no gucuuiinae "MartemaTtuka" 11t CTYy/ICHTOB BCeX

HAIpPaBJICHUH U CTIIEIIMAIIBHOCTEH : B COCTaBE yUeOHO-METOIUIECKOTO
KoMIiekca. 2 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY,
2012. - (YMK-JI). - Cepgep. - Tekct : anextponHsiit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110254. - (ID=110254-1)

11.Cnaiig-nexknuu o nucouininiae "MaremaTtnka' Ui CTYIEHTOB BCEX
y

HaIpPaBJIECHUH U CIIELUAIBHOCTEN | B COCTaBE y4eOHO-METOANUYECKOTO
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komIuiekca. 1 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teps : TBI'TY,
2012. - (YMK-JI). - Cepsep. - TekcT : anexrponHsiit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110252. - (ID=110252-1)

12.Cnaitg-nexuuu o gucuuiuinae "MartemaTtuka" 11 CTyI€HTOB BCEX
HaIpaBJIeHUI U CIIELIMAIBHOCTEH : B COCTaBE y4€OHO-METOJUUYECKOTO
koMmruiekca / TBepckoit roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY, 2012. -
(YMK-JI). - Cepgep. - Tekcer : anektponnsiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110218. - (ID=110218-1)

13.PykoBOJCTBO K pelieHuto 3a1a4 1mo Marematuke. Y. 2 / TBepckol roc. TeXH. yH-
T, Kad. BM ; cocr.: A.H. banamos, JI.A. Bansea, FO.A. Eropos. - TBeps :
TBI'TY, 2010. - Cepsep. - Tekcr : anexkrponHsbIi. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109432. - (ID=109432-1)

14. PyxoBOACTBO K perieHuio 3aaa4 no matemaruke. Y. 1 / TBepckoii roc. TexH.
yH-T, Kad. BM ; coct.: A.H. banamos, JI.A. Bansesa, B.B. I'puropsesa, FO.A.
Eropos ; mox pen. B.JI. ['opsiueBa . - Teps : TBI'TY, 2010. - 100 c. - [Iuckera. -
Cepsep. - TekcT : HemoCpPeACTBEHHBIN. - TEKCT : 3NEeKTPOHHBIH. - [0. 11.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/84693. - (ID=84693-3)

15.11Iponskun, FO.C. DnemeHTs TeOpun rpad)oB U UX TEXHUUECKUE TPUIIOKEHUS :
y4e0.-meTo1. mocodue s cryaeHToB TexH. creil. Y. 1/ F0.C. [Iponbkun, FO.A.
Eropos; Teepckoii roc. TexH. yH-T, Kad. BM. - Tseps : TBI'TY, 2007. - 1
anekTpoH. ont. Iuck (CD-ROM). - CD. - TekcT : 3IeKTpOHHBIH. - [0. I1.]. -
URL.: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/64556. - (ID=64556-1)

16.2O51emMeHThl MAaTEMAaTUYECKOM CTATUCTUKH : METO/I. YKa3. ISl CTYJE€HTOB BCEX
crernl. / coct.: A.b. lomxenko, W.I'. Uybununze ; TBepckoii roc. TexH. YH-T,
Kad. BM. - Teeps : TBI'TY, 2006. - IuckeTa. - Cepsep. - Tekcr :
anekTpoHHsbIl. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/61008. - (ID=61008-1)

17.YucnoBble pabl : METON. yKa3. 1js Beex crell. / coct. N.I'. Uybununse ;
Tsepckoii roc. TexH. yu-1, Kag. BM. - Teeps : TBI'TY, 2006. - Cepsep. -
Huckera. - TekcT : 31eKkTpoHHBIH. - [0. 11.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/60473. - (ID=60473-2)

18.0uenounsie cpeacTBa MO AUCUUILUIMHE "MaTteMatuka" 11 BCeX HampaBiICHUN U
npoduse MOArOTOBKY : B COCTaBe yueOHO-MeToAu4YecKkoro komiiekca / Kad.
Bricmias matemaruka. - 2017. - (YMK-JIM). - Cepsep. - TeKCT : 2JIEKTPOHHBIH.
- 0-00. - (ID=119171-1)

7.4. IIporpammMHoe obecniedyeHue Mo JMCIUIIHHE

Omnepanumonnas cuctema Microsoft Windows: nunenszus NelCM-176609 u NelCM-
176613 (Azure Dev Tools for Teaching.)
Microsoft Office 2007 Russian Academic: OPEN No Level: munensus Ne41902814.
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7.5. Cniennaau3npoBaHHbIe 0a3bl JAHHBIX, CIPABOYHbIE CHCTEMbI, 3JIEKTPOHHO-
OnbIMoTEeYHbIE CHCTEMBI, TPodeccHoOHANIbHbIEC MOPTAJbl B UHTepHeT

ObC u nmuuen3nonnbie pecypesl TBI'TY pasmenieHsr:

Pecypchr: https://lib.tstu.tver.ru/header/obr-res

OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web

OBbC "Jlanp": https://e.lanbook.com/

OBC "YHuBepcurTerckas 0ubnamorexa onnaiH": https://www.biblioclub.ru/

IIOP IPR SMART: https://www.iprbookshop.ru/

DJNIeKTpOHHAs oOpazoBarenbHas atgopma "FOpait" (BBC
«tOpaitt»): https://urait.ru/

Hayunas snexkrponnas 6ubnuoreka eLIBRARY:': https://elibrary.ru/

Nndpopmannonnas cucrema "TEXHOPMATUB". Kondurypamus "MAKCUMYM"
: ceTeBas Bepcusi (roI0BOE OOHOBIICHHE) : [HOPMATUBHO-TEXHUYECKUE, HOPMATHBHO-
npaBoBsie U pykoBoasiue n1okyMeHTbl ('OCTe1, P, CHullel u np.]. Quck 1, 2, 3, 4. -
M. :Texnopmarus, 2014. - (doxymentanus jis npodeccuonanon). - CD. - Teker :
31eKTpOHHBIN. - 119600 p. — (105501-1)

baza JTAHHBIX y4e0HO-METOJUYECKUX
koMIuiekcoB: https://lib.tstu.tver.ru/header/umk.html

YMK paszmereH:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/ 115751

8. MaTtepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUINIUHBI

Jlns mpoBeneHUs JIGKIUM M TPaKTHUUYECKUX 3aHSATUA MO JUCHUIUIMHE Kadenapa

«BpIciIel MaTeMaTUKW UCIOIb3YET ay IUTOPHUH; CHEIIUAIIU3UPOBAHHbIE YU€OHbIE KIIACChl,
OCHAILIEHHbIE COBPEMEHHON KOMIIBIOTEPHON TEXHUKOM, MPOEKIIMOHHBIM 000PY/I0BaHUEM,
HEOOXOAMMBIM ITPOrPaMMHBIM O0ECIIEYEHHEM, JJIEKTPOHHBIMU YUEOHBIMU TOCOOUSIMU JIJIST
IPOBEJCHUSI IPAKTUYECKUX 3aHITUNA U CAMOCTOSITENIbHON pabOTHl.

Ecte B Hammuuu MMPC3CHTAIMOHHBIC MYHLTHMGHHﬁHBIG JICKOMOHHBIC KYPChI 110

MaTE€MaTUKe, W TECTUPYIOIIHE MporpaMMbl, paspaborku kadenapst BM u BHemHmMx
pa3pabOTUYHKOB.

9. OnleHOYHbIE CPeCTBA /1JIsl MPOBeeHUS MPOMEKYTOUHOI aTTecTalluU

9.1. OueHouHbIe CpeACTBA ISl MPOBEJACHUS] IPOMEKYTOYHOM aTTecTanum B popme
JIK3aMeHa

1. Dx3amMeHaMOHHBINA OUJIET COOTBETCTBYET (hopMe, yTBepkaeHHOH [lonoxenuem o

pabouux nporpammax JHUCLMIUIMH, COOTBETCTBYIOIIUX (eAepadbHbIM TOCY1apCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAApTaM BBICIIET0 O0pa3oBaHUs C YYETOM HPO(ECCHOHATIBHBIX
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cTtaHaaptoB. TumoBoil oOpaselr] 3K3aMEHAalMOHHOTo Owiera npuseneH B Ilpumoxenuw.
OOyuaromieMycs a€trcsi mpaBoO BbIOOpa 3aJaHUM W3 4YKCIA, COJEpKalluxcsi B Ouiere,
IIPUHUMAsl BO BHUMaHUE OLIEHKY, HA KOTOPYIO OH ITPETEHYET.

Uucno »sk3aMeHaAIMOHHBIX OumietoB — 15. UYwcno BompocoB (3agaHuii) B
AK3aMEHallMOHHOM Omiere — 5 (2 Bompoca Juisl KaTeropuu «3HaTb» M 3 BoIpoca Jis
KaTeropuu «yMETb»).

[IpopomxuTenbHOCTh Sk3aMeHa — 60 MUHYT.

C 1enpl0 TMOBBIMICHUS OTBETCTBEHHOCTH OOydYaromIerocs 3a pe3ysbTaT dK3aMeHa
yCTaHaBJIMBAIOTCS CIEAYIONINE TPeOOBaHUS:

YaCTUYHO MPABUIILHBIE OTBETHI C IPOOHBIMU OallIaMU HE TIPETyCMOTPEHBI;

BEPHOE BBINOJIHEHHE 3aJaHus (pelleHus 3aJayd) He JOIMYyCKaeT JIoObIX
IIOTPEIIHOCTEN 10 CYIIECTBY 3a1aHMUS.

2. Illkama oueHHWBaHHUA MPOMEXKYTOUYHON arrecTaluu B (opme »dK3amMeHa —
«OTIIUYHOY, «XOPOIIO», «YyIOBIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY.

3. Kpurepuu OlIeHKH 3a DK3aMEH:

JUISl KATETOPUU «3HATH»:

BBIIIIC 0Aa30BOro — 2;
0a30BbBINA — 1;
Hmxe 6azoBoro — 0;
KPUTEPUHU OLIEHKH U €€ 3HAYCHUE JJISI KATETOPUH «YMETh»:
oTrcyTcTBUE yMeHus — 0 6ai;
HaJIM4Kue yMeHus — 2 Gana.
«OTIUYHO» - TIpU cymme OamtoB 9 wim 10;
«XOPOIIOY - PU CyMMe OaioB 7 uiu 8
«YJIOBJICTBOPUTEIHHOY - IPU CyMMe OaIIoB 5 miu 6;
«HEYIOBJIETBOPUTEIBHOY - IpU cyMMe Oamios 0, 1, 2, 3, 4.

4. Bun sk3aMeHa — MACbMEHHBINA DK3aMeEH.

5. baza 3ayianuii, npeabsaBaseMas 00y4alommMcs Ha SK3aMeHe

Bomnpocsl k 5k3ameny:

1 cemecTp
1. Marpunsl (onpeaenenue, npumepsl). Knaccudukamus marpuil. JIuHeiHbie onepamnuun
HajJ MaTpuliamu (ompenerneHue, CcBOiCTBa). TpaHcmoHupoBaHue MatTpull (ompenereHue,
IpUMEpPHI, CBOMCTBA).
2. Omnpepenurtenn BTOPOro U TpeThero nopsaka. OnpeneseHue NeTepMUHAHTa KBaIpaTHON
MaTpulbl Hopsaka n. Beruuciaenue onpeaenureneil. Coiicta onpeaenureneil. Paznoxenue
OTIPEICIIUTEIS 110 CTPOKE (CTONOMY).
3. Ompenenenue oOpaTHOW MaTpHIlbl.  BBIYHCIIEHHE MAaTpHIlBl, OOpAaTHOW JTaHHOWM.
CaoiicTBa.
4. YMHoxeHne marpul. CBOKMCTBA YMHOKEHUSI MATPHIL.
5. OOwmmii BUJ cucTEMbI TMHENHBIX ypaBHEeHUM. Pemienne cucrembl. CUCTEMBI COBMECTHBIE
U HECOBMECTHBIC, OIpe/eJCHHbIE M HeompeaeneHHbe. JlomycTumbie mnpeoOpa3oBaHus
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.
6. Pemenue cucteM n JIMHEWHBIX anreOpandyecKWx YpPaBHEHUW C N HEU3BECTHBIMU IO
npaBwiy Kpamepa. Perienue cuctembl n JUHEHHBIX allreOpandecKuX ypaBHEHUU METOJ0M
l"aycca.
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7. JIMHEWHO 3aBUCHMBIE W JIMHEMHO HE3aBUCHUMBIE CHCTEMBI BEKTOpOB. (CBOICTBA.
BasucHble BEKTOpPHI TpOCTpaHcBa R", WX HE3aBHCHMOCTH. PasnokeHHe MpOHU3BOJILHOTO
BEKTOpa 1o 0asucy.

8. Panr wmarpuupl. OnemeHTapHble IpeoOpa3oBaHus MaTpulbl.  Teopema o panre.
Brluncnenne panra MaTpuupbl.

9. UccnenoBanue cucteM JuHEWHbIX ypaBHeHU. Teopema Kponekepa-Kanemnu. Cucrtemsl
JIMHEHHBIX OJTHOPOJHBIX yYpaBHEHMI. (CBOWCTBA PEUICHUI OJTHOPOJHOM CHUCTEMBbI JIMHEHHBIX
ypaBHeHuil.  DyHJaMeHTalbHasi  CHUCTEMAa  PEIICHUH,  YCIOBHE  CYIIECTBOBAHUS
byHIaMEHTAIBHOW  CHCTEMbl pelleHud, ee HaxoxaeHue. CBA3b MEXIy pPEIICHUIMHU
OJHOPOJIHOW Y HEOJHOPOJHON CUCTEMBI JIMHEUHBIX YPABHEHHUM.

10. Cucrembl KOOpIMHAT Ha IUIOCKOCTM W B mpocTpaHcTBe. lIpocreitmne 3agaun
AQHAJIMTUYECKOW N€OMETPUU: BBIUMCIICHUE  JUIMHBI OTPE3KA Yepe3 KOOPAMHATHI €ro KOHIIOB,
BBIYMCJIEHUE IOIIAAN TPEYTOJIbHUKA, IEJICHUE OTPE3KA B TAHHOM OTHOLIEHUHU.

11. IlonaTne BekTOpa, HYJIEBOIO BEKTOPa, KOJUIMHEAPHOI'O BEKTOPAa, PABHBIX BEKTOPOB,
KOMIUTAHAPHBIX BEKTOPOB. JIMHENHbIE onepanny Haa BeKTopaMHu. [Ipoekius BekTopa Ha OCh.
12. Onpenenenne  CKAISIPHOTO  MPOU3BEJICHUST BEKTOPOB, €ro TIEOMETPUYECKUE U
anredpanyeckue CBOMCTBA. BbIpakeHHe CKAIAPHOTO  MPOMU3BEICHUS Yepe3 KOOPAUHATHI
IIEPEMHOKAEMBbIX BEKTOPOB. BBIUMCIIEHHE IMHBI BEKTOPA U YIJIa MEXKIY BEKTOPAMH.

13. BekTopHOE W CMEIIAHHOE IIPOU3BEACHUE BEKTOPOB, HX OCHOBHBIE CBOMCTBa H
T€OMETPUYECKUIM CMBICI. BbIpa)keHMe BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHHS Yepes
KOOpJMHATBl COMHOXHUTeNeH. ['eoMmerpuyeckoe mpuioxkeHue (BBIYMCICHHE IUIOLIAAU
napajuiesiorpaMma, o0bEéMa Mapajiesienuneaa, TEeTpadapa,  YCJIOBUE KOMIUIAHAPHOCTHU
BEKTOPOB).

14. Ilpsmas Ha TtUIOCKOCTU. Paznuunbie Gopmbl 3amucu ypaBHEHHUs TpsiMoil (oOriee
ypaBHEHHUE MPSAMOI, ypaBHEHUE MPSMON C YIIOBBIM KO3(PPHUIIMEHTOM, ypaBHEHUE NPSMOIl B
OTpE3KaxX Ha OCAX, KAaHOHWYECKOE YPaBHEHHME IPSMOW, IApaMETPUUECKUE YPaBHEHUS
npsAMoil). BberuuciieHHe paccTOSAHHMS TOYKM OT HpsiMOid. B3amMmHOe pacnosiokeHue IBYyX
IIPSIMBIX HA IUIOCKOCTHU. BpIuncienne yriia Mexxay NpsMbIMHM Ha TUIOCKOCTH.

15. KpuBbie BTOporo mopsnaka (dsuunc, runepborna, mnapabona). OmnpeneneHue,
uccie10BaHne POpMbI, SKCIIEHTPUCHUTET U (DOKATbHBIE PAINyChl, AUPEKTPUCHI.

16. [Inockocts B mpocTpaHcTBe. Pa3nuuHble BUIBI YpaBHEHMH  MIIOCKOCTH  (oOmiee
YPAaBHEHHE IUIOCKOCTH, YPAaBHEHHUE IUIOCKOCTH, MPOXOMSIIEH 4epe3 TPU TOUKH, HEIOIHBIE
ypaBHEHUS TUIOCKOCTH, YpaBHEHHE IIOCKOCTH B OTpe3Kax Ha ocsx). PaccTosiHMe TOYKH OT
IJIOCKOCTU. B3auMHOE pacrosioKeHUe ABYX INIOCKOCTEN B IPOCTpaHCTBE. Boluncnenue yria
ME¥XKy IUIOCKOCTSAMH. Y CIIOBUE MMAPAIIIEIBHOCTH U NEPIIEHIANUKYJIAPHOCTH INIOCKOCTEM.

17. Ilpsimasi B IpOCTpaHCTBE. YTOJI MEXKy NPSAMBIMHU B IPOCTpaHCTBE. PaccTosiHMe OT TOUKHU
J10 IPSIMOM B ITPOCTPAHCTBE.

18. [ToBepxHOCTH BTOpPOTO MOpsiaka (cdepa, FUIUICOUI, TUIUHAP, KOHYC, TUIIEPOOIONIbI,
napaboJIoHIbl).

19. MHO)ecTBa, onepanuu HaJ MHOKECTBAMU. UNCIIOBBIE MHOXKECTBA.

20. KomnekcHele yucna. Onepauuu HajJ KOMIUIEKCHBIMH YHCJIAMU. TpPUTOHOMETpUYECKAs
U ToKa3areiibHas hopma KoMIuiekcHOTo yucia. @opmyna Myaspa.

21. Yucnosas IIOCJIEI0BATENBHOCTD OrpaHudeHHbIE U HEOIPAHUYECHHBIE
MOCJIEIOBATENbHOCTH. beCKOHEUHO O0oJiblline U OECKOHEYHO Mallble MOCIEA0BATEIbHOCTH.
Nx ocHoBHBbIE cBOMcTBA. [IpMepsl. MOHOTOHHBIE TOCIIEN0BATENBHOCTH.
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22. lloHaTne CXOOdIIEencs MOCIea0BATENbHOCTH. (OCHOBHBIE TEOPEMBI O CXOISIIUXCS
IIOCIEA0BATENBHOCTAX. [IpenensHbpIl mepexon B HEpPaBEHCTBAaxX. leopema O IIpefene
MOHOTOHHOM OTPaHUYEHHOU I10CJIEN0BATEIBHOCTH. YHCIIO €.

23. Onpenenenne  ¢yukuuu. CrocoObl  3amganus  ¢yHkuuil. I'padux  dyHKIMM.
Orpannyennble GpyHKund. MoHoTOHHBIE pyHKUIMU. CroxxkHas pyHkuus. OOpaTHas QyHKIMS.
Onpenenenus, npuMmepsl. YeTHsle U HeueTHble pyHKUMU. [lepuonnueckue pyHKIum.

24. Onpenenenue npeaena ¢yHkuuu B Touke. [Ipumepsl. Teopema O €IMHCTBEHHOCTHU
npenena GyHKuuu B Touke. I[Ipenensl Ha 6eckOHEUHOCTH. ApUMETUUECKUE OTIepaliii HaJ
GyHKIMAME, UMeIUMU Tpeaen. CBolcTBa npeena.

25. beckoHneyHo Masbie 1 0eCKOHEUHO OoJbIKe (B IaHHON TOUKE) PYHKITUU ¥ TIPUHIIUIIBI UX
cpaBHeHUsA. OJTHOCTOPOHHUE IpEENbl. 3aMedaTenbHble npenensl. [IpenenpHblil nepexon B
HepaBeHcTBax. [Ipenen cioxHOM QyHKITUN.

26. [lonsaTue HempepbIBHOCTH (PYHKIMM B TOYKE M HA MHOXKECTBE. ApHMeTHUecKue
orepaiy HaJ HenpepblBHBIMU (QyHKIMsAMU. Kiaccudukamnus Touek pa3pbiBa (yCTpaHUMBbIT
pa3phbIB, pa3pbIB EPBOTO POJA, Pa3pbIB BTOPOIO POJA).

27. JlokanbHbIE CBOMCTBA HEMPEPBIBHBIX (YHKUMNA. HempepblBHOCTH CIOXKHOW (PYHKIUU.
YciioBUS  HENPEPBIBHOCTH  MOHOTOHHBIX u oOpatHeix ¢yHkumii. [Ipocreitmume
arieMeHTapHble (YHKUIUU U UX OCHOBHBIE CBOMCTBA.

3 cemecTp

1. 3apmaum, MIPUBOJSIINE K b depeHuranTbHbIM YPaBHEHUSIM.
Huddepenunansubie ypaBHeHUs nepBoro nopsiaka. M3okmunel. 3amaya Komu. Teopema
CYILLIECTBOBAHMS U €IUHCTBEHHOCTH pelleHus 3anadn Komm.

2.OCHOBHBI€ KJIACChl YPaBHEHUW, UHTETPUPYEMBIX B KBaJIpaTypax: YpaBHEHUS C
Pa3aeIAIOIMMUCS IEPEMEHHBIMU, OJHOPOIHBIE YPABHEHUS, YPABHEHUSI, IPUBOIUMBIE K
ypaBHEHUSIM C OJTHOPOJHOM QyHKIMEH, TuHEHbIe TuddepeHinanbHble YpaBHSHUS
IIEPBOTIO MOPAIAKA, ypaBHEHUA bepHyim.

3. Jluddepennmanpabie ypaBHEHUS BBICITNX MOPSAKOB. 3amada Komm. YpaBHenus,

JOITY CKAIOIINE TOHMKEHUE MTOPSAIKA.

4. Tlonatue o  KpaeBblIXx 3amavyax Aid  JuddepeHuHuanbHbIX  ypaBHEHUM.
Jluneitnpie auddepeHunanbHble ypaBHEHUS: OJHOPOAHBIE M HEOoAHOponHble. OOmiee
pewrenne. @PyHaaMmeHTainbHas cucreMa pemeHud. Meron Jlarpamka Bapuanuu
MIOCTOSTHHBIX.

5.JIuneitnbie qud depeHnranbuble YpaBHEHUS ¢ TOCTOSIHHBIMU KO3 PUIIMEHTAMHU.
JIuHeitHble HEOTHOPOAHBIE YPABHEHUS C MOCTOSSHHBIMU KOA(hOUIIMEHTAMU U CTICIIMAIbHON
IIPaBOM 4aCThIO CIELHUAIBHOIO BUA.

6.HopmanbsHas cuctema nudpepeHnmnanbHbIX ypaBHeHu. BekTopHas 3anuch HOpMaabHOM
cuctemMbl. CUCTEMBI TUHEHHBIX TU(PepeHIInanbHbIX YPAaBHEHUHN C TTOCTOSSHHBIMU
KodhpurreHTamu.

7.Yucnossie psagel. Cymma gncioBoro psaa; [lorstue cxomsmerocs psaaa. Heooxoaumsrii
IPU3HAK CXOAUMOCTH. J{0CTaTOYHbIE IPU3HAKN CXOAUMOCTH IOJIOKUTEIBHBIX PSIOB.
I'apmoHMUecknii psan. DTAIOHHBIE PAIBI.

8. 3HakonepeMeHHbIe pslibl. 3Hakouepenyromuecs psaasl. [Ipusnak Jleiionumna. AGcontoTHas u
YCJIOBHAsl CXOAMMOCTb YUCIIOBBIX PSAIOB.

25



9.Cremnennnie psibl. Teopema AGenst IHTepBat, paanyc 1 001acTh CXOAMMOCTH CTEIIEHHBIX
psanoB. Paznoxxenne QpyHKIMI B CTENIEHHBIE PABL.

10. Hcnonb30BaHHUE CTENIEHHBIX PSAJIOB ISl IPUOIMIKEHHBIX BBIYMCICHUH.

11. Tpuronomerpuueckue psabl @ypoe. Teopema dupuxie. Paznoxenure QyHKIui B psij
®ypswe. Paznoxenue B psiig Oypbe YETHBIX U HEYETHBIX (QYHKLIUM.

12.  KomOuHaTopHble 3a/1a4u U METO/IbI X peiieHusi. KomOuHaTopHbIe IpaBuia.
IlepecTaHOBKH, pa3MEILEHUs, COUCTAHHUS.

13. OtHomenus. buHapHble OTHOIIEHUS U UX CBOMCTBA. MaTrpuiia OMHAPHOTO OTHOILIEHUSI.
14. I'padb1. OcHoBHble oHATH. Onieparuu Haja rpadamu. CriocoObl 3a1aHUs.

15.  DOnemeHTBH MaTEMAaTHYECKOW JIOTUKH.

Homyck gm0 3kx3ameHa (OWMHApHBIA KpUTEpU) — JOMYIIEH WJIA HE JOIMYyIIEH.
IToka3aTeneM SBISAETCS BBIIOJIHEHUE BCEX KOHTPOJIBHBIX MEPOIPHUATUH IO TEKyLIEMY
KOHTPOJIIO YCIIEBAEMOCTH.

[Ipn oTBeTe Ha BOIPOCHI HK3aMEHA JOIYCKAETCS MCIOJIb30BAHME CIPABOYHBIMU
JAHHBIMH.

ITonp30oBaHue pa3aWYHBIMM TEXHUYECKUMM YCTPOMCTBAaMMU He pomyckaercs. Ilpu
KETAaHUM  CTyJCHTa TMOKUHYTh  Mpeeiabl  ayIUTOPUM BO  BpeMsl  SK3aMeHa
AK3aMEHAllMOHHBIN OUJIET MOCIe ero BO3BpaLEHUS 3aMEHSIETCS.

IIpenonaBarens MMeET @IpaBO IIOCIE€ MPOBEPKH ITMCBMEHHBIX OTBETOB Ha
DK3aMEHALMOHHBIE BOIPOCHI M PEUICHHBIX HAa KOMIIBIOTEPE 3aJad 3a7aBaTb CTYACHTY B
YCTHOH (hopMe yTOUHSIOIINE BOIIPOCH] B paMKaxX COIEpPKaHUS IK3aMEHALlMOHHOTIO OuIieTa,
BBIJIAHHOTO CTYZCHTY.

WNHple HOpPMBI, pErIaMEHTHPYIOUIME MPOLEAYpYy INPOBENEHUS  HK3aMEHa,
npenacrasiieHbl B 110jI0)KeHMM O TEKylIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXYTOYHOU
aTTECTal[UU CTYIEHTOB.

9.2. OueHo4YHbIE CPeACTBA VISl MPOBEACHUS IPOMEKYTOYHOM aTTecTanum B popme
3a4eTa

1. Bua npomexxyTouHo#i aTTecTanuu B opme 3a4era.

Bun npoMexyTOYHOM aTTecTaluy yCTaHABINBACTCS IIPENIOJaBaTEIIEeM:

M0 pe3yJibTaTaM TEKYIIEro KOHTPOJS 3HAHMM M yMeHu#, oOydaromierocsi 0e3
JOTIOJIHUTENBHBIX KOHTPOJIBHBIX UCIIBITAHUM;

[0 pe3yibTaTaM BBIIOJHEHUS JONOJHUTEIBHOIO MTOrOBOIO KOHTPOJIBHOIO
UCIBITAHMS [IPYA HAJIMYKMU Y CTYJICHTOB 3a/I0JDKEHHOCTEN 110 TEKYIIEMY KOHTPOJIIO.

2. Ilpu mnpoMexyTO4YHOH arrecTaly Oe€3 BBINOJIHEHHUS JOMOJHUTEIBHOTO
UTOTOBOT'0 KOHTPOJIBHOT'O UCIIBITAHUS

«3aUTEHO» - BBICTABJISETCS OOydYarolleMycsl NMPU YCIOBUU BBIIIOJHEHUS UM BCEX
KOHTPOJBHBIX MEPOIPUSATUI: TOCEIEHNE JISKIIUI | MPAKTUYECKUX 3aHATUN B 00beMe He
meHee 80%, BBIMOIHEHHS BCEX KOHTPOJIBbHBIX paboT B 00beMe He MeHee 60%.

IIpr mpomMexyTOYHOM aTTeCTAllMM C BBIIOJIHEHUEM 3aJaHUWA JTONOJHUTEIBHOTO
UTOTOBOTO KOHTPOJBHOTO HCIIBITAHUSL CTYJIEHTY BBIJAETCS OWJIET C BOIPOCAMH U
3a1a4aMH.

Hucno 3aganuid 171 TOMOTHUTEIBHOTO UTOTOBOTO KOHTPOJIBHOTO UCTIBITaHus - 10.
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Yuciio BonpocoB — 4 (1 Bonpoc A KaTeropuu «3HaThy» U 3 BOIIpoca Jisl KaTeropuu
«YMETBHY).
IIpopomxurenbHOCT — 60 MUHYT.
3. llIxana oueHUBaHUS TPOMEKYTOUYHOM aTTECTALIUU — «3aUYTEHO», «HE 3aYTEHOM.
4. Kputepuu BBIOJIHEHUS] KOHTPOJIBHOTO HCIBITAHUS U YCIOBUS MPOCTABIICHUS
3a4éra:
JUTSL KATETOPUU «3HATh» (OMHAPHBIN KpUTEPUI):
Hmxe 6azoBoro - 0 6a;
0a30BbIN ypoBeHb — 1 Oaia;
KPUTEPUU OLIEHKH U €€ 3HAaUCHUE IS KAaTETOPUHU «yMETh» (OMHAapHBIA KpUTEpUid):
otrcyTcTBUe ymMeHus — 0 6ai;
Hajuuue ymenus — 1 Ganna.
Kpurepun UTOroBOM OLEHKH 3a 3a4€T:
«3a4TEHO» - IIPU CyMMe OAII0B 3 niH 4;
«HE 3a4TeHO» - Ipu cymme OasioB 0, 1 nmm 2.
5. Jlnsg [ONOJHUTETBHOTO HWTOTOBOTO KOHTPOJBHOTO HCIBITAHUS CTYJIEHTY B
0053aTEIbHOM MOPSIAKE IPEIOCTABISAETCS:
0a3za 3ajaHMil, MNpeJHA3HAYEHHBIX I MPEIbSABICHUS O0O0yyarolmeMycss Ha
JOTIOJTHUTEIbHOM HMTOTOBOM KOHTPOJBHOM HCIBITAaHUU (TUMOBOM oOpaseln 3agaHus
npuBezeH B [Ipunoxenun);
METOJMYECKHEe  MaTepHallbl, ONpENENSIoNMe  NpOoUeAypy  HpOBeIEHUs
JOTIOJTHUTEIBHOIO UTOIOBOI'O UCIIBITAHUS M IPOCTABIICHUS 3a4€Ta.
6. 3a1aHye BBIIOJHIETCS MUCbMEHHO
IlepeyeHb BONPOCOB JONMOJHUTEIBHOTO HTOTOBOI0 KOHTPOJIbHOTO UCTILITAHUS

2 cemecTp

1. Omnpenenenue npousBoaHOM. ['eoMeTprueckuil U GU3NIECKUIN CMBICT IPOU3BOIHOM.
JuddepeHunpyeMocTb PyHKIIHH.

2. IlpaBuia BBIYMCIICHUS IPOU3BOIHBIX, CBSI3aHHBIC C ApU(METHISCKUMH IEHCTBUIMU
HaaA  (QyHKUOMAMU. BeUucieHus mpou3BOIHBIX HEKOTOPHIX dJIEMEHTAPHBIX
(GyHKUIHHA.

3. IIpousBoanas oopatHoi pyHkuuu. [IpaBuno nuddepeHpoBanms cIoXHONU
bynkuuu. duddepenumpoBanue GyHKINNA, 3aIaHHBIX TapaMeTpuiecku. [Ipumepnl
UCITIOJIb30BAHUS TEOPEMBI JJIS BBIYUCIICHHS POU3BOIHBIX HEKOTOPBIX (YHKIIUMA.

4. Tlonstue muddepennuana pyHkiuu (onpeaeneHue, ceorcrna). [Ipasuna
nudepeHIpoBaHUs CyMMBI, IPOU3BEICHUS U YACTHOTO JABYX (DYHKIIMMA, CJIOKHON
bynkuun u oopatnoit pynkuuu. @opmyisl AuddepeHITnpoBaHUS TPOCTEHIITUX
aneMmeHTapHbIX QyHkiuit. [Ipumenenne nuddepeHimana B mpuOImKeHHBIX
BBIUHCIICHUSIX.

[TpousBoaubie U nudPepeHIuans BHICIINX MOPSIKOB.

PackpbiTue HeonpenenenHocren (nmpasuio Jlonurans).

7. ®opmyusl Tennopa u Maknopena ¢ ocTatouyHbIM wieHoOM B 1leano. Pasnoxenue no
bopmysne MakiopeHa HEKOTOPbIX 3JieMeHTapHbIX (GyHKLIMMA. [IpuMepsl npunoxeHuit
dbopmyibl Telnopa s NPUOIMKEHHBIX BRIUUCICHUHN 2JIEMEHTAPHBIX PYHKIIUMA U
BBIUMCJICHHS TIPE/ICTIOB.

SN
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10.
11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.

27.

Boszpactanue (yObiBanue) ¢pyHkiuit B Touke. JlokanbHbIi 3xkcTpeMyMm. HeoOxomumoe
yCIIOBHUE 3KCTpeMyMa nuddepeHupyemMon B JaHHON ToUKe GyHKIUH (TeopemMa
®depma). JloctatrouHoe yciioBue Bo3pactanus (yObIBaHus) GyHKIIMM HA UHTEPBAJIC.
Haxoxaenue Touek akcTpemyMa GpyHKIMH. JJocTaTOuHbIE YCIOBUS SKCTPEMYyMA.

Hanpagnenue Beinykioctu rpaduka ¢pynkuuu. Touku nepernda rpaduka GyHKIUU.
Heobxoaumoe ycioBue cyliecTBOBaHUSI TOUKH nepernda. Teopembl 0 10CTaTOUHBIX
yCIOBUSX Tieperuoda rpaduka QyHKIHUH.

AcumnToTsl rpaduka GyHkiuu. O0mas cxeMa ucciieIoBaHus rpagukoB GyHKIUH.

OnemeHTsl TudPepeHrantbHol reoMeTpun. BekTopHble PYHKIIMU CKAISPHOTO
aprymMeHTa 1 UX IPOU3BOJIHBIE.

[TonsiTue GpyHKIMN MHOTUX NepeMeHHbIX. Onpenenenue, rpaduk, TMHUA YPOBHSI.
[Tpenen u HenpepbIBHOCTh (QYHKIIUU HECKOJIBKUX MepeMeHHbIX. OCHOBHbIE CBOMCTBA
HENPEPBIBHBIX (PYHKIIHA.

Onpenenenne 4aCTHBIX NPOU3BOAHBIX. [ €OMETPUYECKHI CMBICI YaCTHBIX
IPOU3BOAHBIX 1-T0 mopsijaka.

HuddepenunpyemMoctb PyHKIIMU HECKOIBKUX NepeMEeHHbIX. [[0THBIiM
muddepeHnnan, ero cBA3b C YaCTHBIMHU MPOU3BOJIHBIMU U MOJHBIM NpUpAIICHUEM
¢bynkuuu. ['eomerpuueckuil cMbici monHoro nuddepenunana. Jlocrarounoe
ycnoue nuddepennrpyemoctu. [Ilpumenenne nonHoro nuddepenipaia B
MPUOINKEHHBIX BHIYUCICHUSIX.

Huddepenunpoanue cinoxuoil pyHkuuu. MHBapuaHTHOCTH (OPMBI TOTHOTO
muddepennnana.

KacarenpHast INIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

IIpownsBoHas 1o HanpasieHuto. [ pagueHr.

YacTtHble IPOU3BOIHBIE U AU PEpeHLInaIbl BEICIIUX MOPSIKOB (QYHKINN HECKOIBKUX
nepeMEeHHBIX. TeopeMbl O paBEHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

OkcTpeMyM (DyHKIMK HECKOJIBKUX NepeMeHHbIX. Heo0xoammoe ycnoBme sKkcTpeMyMma.
JlocTaTouHOE yCIIOBUE SKCTpeMyMa (PYHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

VY cnoBHBIN SKCTpeMyM (QYHKIIMU HECKOJIBKUX IEPEMEHHBIX. MeTo 1 MHOKUTEIIEH
Jlarpanxa.

[TonsiTue nepBoOOPa3HOI U HEOIIPEAEIEHHOTI0 nHTerpaia. OCHOBHBIE CBOMCTBA
HEOoMpeIeJICHHOro HHTerpana. Tabiuiia HeonpeaeIeHHbIX HHTErPaJioB.

OcCHOBHBIE METO/IbI HHTETPUPOBAHUS (METOJ 3aMEHbI IEPEMEHHON, UHTETPUPOBAHUE
10 YacTsM).

HHTerpupyemMocThb B 3JIEeMEHTapHbBIX (PYHKIHAX Kiacca paloOHalIbHBIX Ipo0eil.

HHTerpupyemMocThb B 3JIEMEHTapHbBIX (PYHKLIUAX APOOHO-TUHEHHBIX
VPPalHOHAIBHOCTEM.

WNuTerpupoBanne TpUrOHOMETPpUUECKUX (DYHKIMI. YHUBEpcalbHAs MMOJACTAaHOBKA.

ITonsatue onpenenénnoro nurerpana. OCHOBHBIE CBOMCTBA ONIPEACIEHHOTO MHTErpaa.
OcnoBHas popmyra uHTErpagbHOro ncuyrciaeHus — gpopmyna Herotona - Jleitbnuna.
OcCHOBHBIE NPaBUJIa BEIYMCIICHUS ONPEAEIEHHBIX HHTETPAIOB. POPMYIIbI 3aMEHBI
NEPEMEHHON U UHTETPUPOBAHUS 110 YACTSIM B ONPEEICHHOM HHTETpaIe.

CaoiicTBa omnpeaesieHHOro nurerpana. OueHku UHTErpaioB, GOPMYJIbl CPEIHETO
3HAYEHUS.
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28. IpuiioxeHust onpeeIeHHOro UHTErpaa (BbIYUCICHUE IO KPUBOIUHEHHON
Tpaneuuy, BEIYUCICHUE JJIMHBI YTH INIOCKOM KPUBOM IIPU Pa3IMYHBIX criocolax eé
3aJlaHus, BbIYMCIIEHHE 00bEMOB TEJ BpallleHMs], BBIYMCICHHUE IIOIAN TOBEPXHOCTU
BpalieHus). 3agauu QU3MKHU.

29. HecobcTBeHHbIe nHTErpaibl. Kputepuil cxoauMocTu, IpU3HaKU CPaBHEHUS.
DopMyJIbl 3aMEHBI IEPEMEHHON U HHTETPUPOBAHHUS 110 YACTSIM.

4 cemecTp

1. IIpocTpaHCcTBO »5JIeMEHTAapHBIX COObITHH. Onepaluu Hax coObITHsMHU. AnreOpa

coopiTuid. [ToHsITHE CITy4YaliHOTO COOBITHSI.

2. DneMeHTapHass TEOpUsl BEPOSITHOCTEH. MeToapl BBIYMCIEHUS  BEPOSTHOCTEH.

Kiraccuueckoe OIIPENIECIICHUE BEPOSATHOCTH. I'eomeTpuueckas BEPOSATHOCTD.

CrarucTrueckoe OnpeaeeHue BEPOATHOCTH.

3. CoBMecCTHBIE 1 HECOBMECTHBIE COOBITHS, TPUMEPHL. TeopeMbl CI0KEHUS U YMHOKECHHUS
BEPOSITHOCTEN, UX IPUMEHEHHUE.

4. ®opmyna bepHyim, €€ UCIIONB30BAHUE.

5. YcnoBHas BeposTHOCTh. DopMyna nonHoU BeposTHocTU. Dopmyia baiieca nepecyera
TUIIOTES.

6. HezaBucumeble ucnbitanus. Cxema bepnyim.

7. Acumnitotnueckue ¢opmyibl. JlokanbHas W uHTerpaibHas Gopmynsl MyaBpa -
Jlannaca. Teopema IlyaccoHa.

16. luckpeTHble ciydaiiHble BeNWYMHBL. @DYHKIMS paACHpENeeHUuss U €€ CBOWCTBA.

MaremaTn4yeckoe 0KUIAHNUE U JUCTIEPCHS] TUCKPETHOM CIy4YaiiHOW BETUYUHBI.

17. HenpepbiBHBIE ~ clly4ailHble BeNWYWMHBL. @DYHKIUS paclpeieseHus, IUIOTHOCTh

BEPOSITHOCTH CJIy4YalWHOM BEJIMYMHBI, MX B3aMMOCBS3b M CBOWCTBA. MaTemMaTH4ecKoe

0’KUJAHHUE U JUCIIEPCUSI HEPEPBIBHOW CIIyYaWHOUW BEJINYHUHBI.

18. buHOMUANBbHBIN 3aKOH paCIpeICTICHUS.

19. 3akon Ilyaccona (3akOH peKUX SIBJICHUN).

20. IToxa3aTenbHBIN 3aKOH PACIPENCIICHHUS.

21. HopmasibHOE pacnpeesIeHHe U €T0 CBOKCTBA.

22. 3akoH 6onpmx yucen. Teopemsl beprynnu u YeOsiesa. LlenTpanbHas npeneabHas

Teopema JIsamyHoBa.

23. I'enepanbHas COBOKYITHOCTh M BbIOOpKa. Bapuanumonnsiii psj. ['uctorpamma,

sMIIMprYecKas QyHKIHS pacrpeesieHnsl, BIOOpOYHAs CPEIHSA U JUCTIEPCHSL.

24. CratucTuyeckue OLEeHKHU: HecMelIeHHbIe, () (DEKTUBHBIE, COCTOSITENIbHBIE.

[TorpemHocTh OLeHKU. [JoBepUTENbHAS BEPOSITHOCTD U JOBEPUTEIbHBINA NHTEPBAJL.

Omnpenenenne He0OX0AMMOTo 0ObeMa BRIOOPKH. [IprHIIMT MaKCHUMaTbHOTO

IPaBAONOA00HS.

25. OyHKIMOHAIbHAs 3aBUCUMOCTD U perpeccusi. KpuBbie perpeccuu, ux CBONCTBA.

KoaduimenT koppensuuu, KOppeasinOHHOE OTHOIIEHUE, X CBOMCTBA U OLICHKH.

26. CtaTuCTHYECKHE METOIbI 00PaOOTKH SKCIIEPUMEHTABHBIX JAHHBIX.

27. OnpeneneHue napaMeTpoB HETMHEUHBIX YPABHEHUN PErPECCUN METOOM

HAaVMEHBIINX KBAIPATOB HETIOCPEICTBEHHO U C TOMOIIBIO JIMHEAPU3YIOIINX 3aMEH

EePEMEHHBIX.
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28. IlonsaTue o xpurepusax coryacus. lIpoBepka rumores o paBeHCTBE JOJIEU U CPETHHUX.
IIpoBepka runoTessl 0 3HAYEHUH [TApaMETPOB HOPMAJILHOIO pacrnpeneneHus. [Iposepka
TUIIOTE3bI O BUIE PACIIPEACIICHUS.

Ilonp30BaHue pa3IMYHBIMU TEXHUYECKUMU YCTPOWCTBaMU HE nomyckaercsa. Ilpu
YKEJAHUN CTYJEHTa MOKUHYTh MPEIEbl ayJUTOPUU BO BpEMs 3a4eTa dK3aMEHALUWOHHBIN
OMJIET 1OCIIe €ro BO3BpAIlCHNs 3aMEHSIETCS.

IIpenogaBarennb MMeEET MPaBO IIOCIE IMPOBEPKU INHCBMEHHBIX OTBETOB BOIPOCHI
3aJaBaTh CTYAEHTY B YCTHOM (opMe YTOUHSIOIIME BONPOCHI B paMKax 3aJaHus,
BBIJJAHHOI'O CTYJCHTY.

9.3. OnleHOYHBIE CPEACTBA MPOMEKYTOUYHOM aTTecTalun B popMe KypCcOBOro
MPOEKTA WJIH KYyPCOBOil padoThI

Y4eOHBIM ITAHOM KypcoBasi paboTa M KypCOBOM MPOEKT IO IUCHUIUIMHE HE
IIPEAYCMOTPEHBL.

10. MeToauyeckue peKOMeHIAIUN 110 OPTaHU3ANUU U3YYeHU s JUCTUTITIHHBI

CryneHTsl mepea HadajioM H3Y4YCHHS JAUCIUIUIMHBI O3HAKOMIJICHBI C CHUCTEMaMH
KPEAUTHBIX €AMHUII U OATTHHO-PEUTHHTOBOM OILICHKH.

CTyneHTsl, U3yYarolue IUCIUIUINHY, oOecrieueHbl Y4eOHOH nuTeparypoi, ydeOHo-
METOJIMYECKUM KOMIUIEKCOM IO AUCIUIUIMHE, BKJIIOYas METOAMYECKHE YyKa3aHHs K
BBITIOJTHEHHUIO MPAKTHYECKUX 3aJaHH, a TAK)KE BCEX BUJIOB CAMOCTOSITEIbHON PaOOTHI.

B yueOHBII mpoliecc  PEKOMEHAYETCs  BHEAPEHHE  CyOBEeKT-CyObEKTHOM
MeJaroruueckol TEXHOJOTHHU, TPU KOTOPOM B paCHUCAaHUU KaXKIOTO IMPErojiaBaTess
OTIpENENSIETCS BPEMsSl KOHCYJbTAIMH CTYJIEHTOB TO 3aKPEIUICHHOMY 32 HHUM MOYJIIO
JTUCITUTUTHHBI.

11. BHeceHne M3MeHEHU U JONOJHEHUN B Pa004yI0 IPOrpaMmy JUCUUIINHbBI
Kadenpa exeronHo oOHOBISET cojaepxkaHue pabOYMX MPOrpaMM JIMCLHUILIUH,

KOTOpble OGOPMIISIOTCS MPOTOKOJIAMHU  3aceaHuil AUCIUIUIMH, (GopMa KOTOPBIX
yTBepkieHa [lonoxenueM o pabounx nporpaMmax JUCIUIUIMH.
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Hpuiaoxenue

denepanbHOE TOCYAapCTBEHHOE 0I0/PKETHOE 00pa3oBaTeIbHOE YUPEIKICHHUE
BBICIIIETO 00Pa30BAHMS
«TBepckoii rocyiapcTBeHHbIH TeEXHHYECKHA YHUBEPCUTET)

Hanpasnenue noarorosku 6akanapos — 21.03.02 3emineycTpoiCTBO U KagacTphbI
Hanpasnennocts (mpo¢uis) — Kagactp HenBmwxkumoctu
Kadenpa «Briciias maTemaTuka»

Juncuuruimaa «MaremaTtuka

Cemectp 1

3K3AMEHALIMOHHbIA BUNET Ne_1

1. Bonpoc dns npoeepku ypoeHsi «3HATb» — 0 unu 1 unu 2 6anna:
Onpedenenue obpammuoti mampuysl. Buruucienue mampuysi, obpammuoti dannou. Ceoticmsa.

2. Bonpoc ons npoeepku ypoeHsi «<3HATb» — 0 unu 1 unu 2 6anna:
Onpedenenue nenpepvlgnocmu QyHKYUU 8 mouke u Ha MHodcecmse. Apugpmemuueckue delicmeus
Hao HenpepvieHbiMu Gyukyusmu. Henpepvienocmo cnoscnoni pynkyuu. Ceolicmea nenpepuléHbIX

@yHxyuil.

3. 3a0aHue O9na npoeepku ypoeHs «YMETb» - 0 wunu 2 6anna:
3 2 1

Beruucnure onpegenurens |1 3 2.
21 3

4. 3adaHue Onsi nposepku ypoeHsi «YMETb» - 0 unu 2 6anna:
BadaHbl mouku A(3;0;2), B(6;3;5), C(1;1;4), D(4;1;1). Halidume ypasHeHue npsmoul, npoxodsuel yepes
mouky A neprneHOUKynsapHo rnnockocmu BCD.

5. . 3adaHue onst npoeepku ypoeHss «YMETb» — 0 unu 2 6anna:

. N3+ x? - V3+x
BbluMcnuTte npegen, He ucnonb3ysi npasuno Jlonutans lim 5
vl 2x°-3x+1

Kputepuun nToroBon oLeHKM 3a 3K3aMeH:
«OTNNYHO» - Npy cymme Bannos 9 unu 10;
«XOpOLLO» - Npu cyMmme 6annos 7 unu 8;
«y[,0BNETBOPUTENBHO» - NpU cymme 6annos 5 nnu 6;
«HeyaoBneTBopuTENbHO» - Npu cymme 6annos 0, 1, 2, 3, 4.

CocrtaButenb: goueHT kadenpsl BM M.B. MycuHa
3aBeqyownn kadenpon: 4.17.H., npodeccop B.[. Nopsues
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denepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 00Opa30BaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hamnpasnenue noarorosku 6akanaBpoB — 21.03.02 3emieycTpoicTBO U KaJacTphI
Hampasnennocts (nmpoduns) — Kagactp HeIBIKHMOCTH
Kadenpa «Bricuras marematrikay

JuncuumimHa «MaTemMaTHukay

Cemectp 3

3K3AMEHALUMOHHbIA BUNET Ne_1

1. Bonpoc dns npoeepku ypoeHsi «3HATb» — 0 unu 1 unu 2 6anna:

3naxonepemennvie psovl. Ilpuznaxu cxooumocmu. A6CONOMHASL CXOOUMOCHb.
2. Bonpoc ons npoeepku ypoeHsi «x3HATb» — 0 unu 1 unu 2 6anna:

Jlunetinvie ougepenyuanvrvle ypaguenus: 00HOpoOHble u HeoOHopoonvle. Obuee peuierue.

Dynoamenmanvras cucmema pewenuil. Memoo Jlaepawnoica sapuayuu noOCmMosiHHbIX.
3. 3adaHue 9ns npoeepku ypoeHss «YMETb» - 0 unu 2 6anna:
= (x=2)
Onpedenume obaacms cxooumocmu psoa u .

n=1 31’! * 4”
4. 3adaHue Ons nposepku ypoeHss «<YMETb» - 0 unu 2 6anna:

Haiioume uemvipe nepevix unena pasznodceHus 8 CMeneHHoUu pso0 HaACmHO20 UHMezpand

ypasnenua ' + xy? = 2¢08 X, yoosremsopsiouezo navanvhomy ycrosuio: y(0)=1.

5. 3adaHue Anst npoeepku ypoeHsi «YMETb» — 0 unu 2 6anna:
Pewume ypasnenue: y" - 2y' + IOy =sin3ux.

KpuTepuun nToroBon oLeHKM 3a 3K3aMeH:
«OTNNYHO» - Npy cymme Bannos 9 unu 10;
«XOpOLLO» - NpU cyMmme 6annos 7 unu 8;
«y[,0BNETBOPUTENBHOY» - NpY cymme 6annos 5 nnu 6;
«HeyaoBneTBopuTENbHO» - Npu cymme 6annos 0, 1, 2, 3, 4.

CocTtaButenb: goueHT kadenpsl BM M.B. MycuHa
3aBefyownn kadenpon: 4.7.H., npodeccop B.[. Nopsues
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Hpuiaoxenue
®enepabHOE rOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIIET0 00Opa30BaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB — 21.03.02 3eMieycTpoiCTBO U KaaCcTpPhI
Hanpasnennocts (mpoduis) — Kagactp HenBuwxumoctu
Kadenpa «Bricuras marematrkay

Juncuuruimaa «MaremaTtukay
Cemectp 2

3AJAHUE UJIA AONNOJHUTEJIBHOI'O UTOI'OBOT'O
KOHTPOJIBHOI'O UCIHIBITAHUSA Ne_1

———

1. Bonpoc dns npoeepku ypoeHss «3HATb» — 0 unu 1 6ann:
Hecobcmeennvie unmeepanvt. Kpumeputi cxooumocmu, npuznaxu cpagnenusi. Qopmynvl 3aMeHbl
nepeMeHHod U uHmecpupoeanusl no 4acmsim.

2. 3adaHue 9ns npoeepku ypoeHss «YMETb» - 0 unu 1 6ann:

6+ x’
Haiioume naubonvuee 3nauenue pynkyuu y = " 5~ Ha ompeske [0; 1];
+ X

3. 3adaHue dns npoeepku ypoeHss «<YMETb» - 0 unu 1 6ann:
Hartioume uHmeepaJlj-(x3 + Sx)ln xdx .

4. 3adaHue Ons npoeepku ypoeHss «YMETb» — 0 unu 1 6ann:
Haiioume yacmuule npouzsoomnsie nepeoco nopsaoxka hynkyuu Z =COSX+ xe2.

Kpurepun uToropoii oneHku 3a 3aver:
«3a4TEHO» - IPU cyMMe 6ayioB 3 unu 4;
«HE 3a4TeHO» - Ipu cymme Oamios 0, 1 nm 2.

CocrtaButenb: goueHT kadenpsl BM M.B. MycuHa
3aBegyoLwnin kapeapon: A.7.H., npodeccop B.[. Nopsues
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denepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESIKICHHE

BBICIIIET0 00Opa30BaHuUs

«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB — 21.03.02 3eMieycTpoiCTBO U KaaCcTpPhI
Hanpasnennocts (mpoduis) — Kagactp HenBuwxumoctu

Kadenpa «Bricuras marematrkay

Juncuuruimaa «MaremaTtukay

Cemectp 4

SAJAHUE JJIAd JOHHOJHUTEJBHOI'O UTOI'OBOI'O
KOHTPOJIBHOTI'O UCIIBITAHUA Ne 1

——

1. Bonpoc 9nst nposepku ypoeHsi «<3HATb» — 0 unu 1 6ann:

Cmamucmuyeckue OYEHKU. HeCcmeuleHHbvle, 3¢d)€Kmu6Hbl€, cocmosmeilbHble. HOZpeWHOCWlb OYEHKU.
Jlosepumenvhas 6eposmHOCmy U 008epumenvHulil unmepeai. Onpedenenue Heobxo0umMo20 00veMa 6blOOPKIL.
2. 3adaHue dns npoeepku ypoeHsi «YMETb» - 0 unu 1 6ann:

B maeazune umeemcs 12 menesusopos. U3 nux 10 npouszeedenvt 8 Kopee. Haiimu éepossmnocmus moeo, 4ymo
cpedu 6 HayOauy 63amublX menesu3opos ece npoussedenvl 8 Kopee.

3. 3adaHue O0ns npoeepku ypoeHss «YMETb» - 0 unu 1 6ann:

Haitimu mamemamuueckoe odxcuoanue u oucnepcuio OUCKPemHoU Cy4aiHol eIUYUHbl, 3AKOH
pacnpedenenusi KOmopou 3a0an mabauyell.

X |3

9

6

3

4

p 0,2

0,3

0,25

0,15

0,1

4. 3adaHue Ons npoeepku ypoeHs «YMETb» - 0 unu 1 6ann:

1o 3a0annoil sMnupu1ecKoll 8b100pKe NOCMpPoOUms 2UCMOSPAMM) U 8bI0BUHYMb SUNOME3) O 3AKOHE
pacnpeoeneHus CIy4auHol 8eIUdUHbl

Boi0opka

0,3,5,2,1,4,5,1,8,6,7,5,4,7,10,6,4,7,9,8,6,5,8,7,5,4,3,5,7,6,8,9,8,10,6,5,4,3,5,6,8,7,9,7,5,4,6,3,
1,3,6,7,5,9,6,5,4,5,3,5,2,1,3,0,3,1,2,2,3,4,5,5,5,4,3,2,3,5,1,1,0,2,4,5,6,5,4,4,6

KpuTtepun nutoroBoii oneHku 3a 3auet:
«3a4TEHO» - MPU CymMMe 0aioB 3 wiu 4;
«HE 3a4TEeHO» - Mpu cymme Oamios 0, 1 umm 2.

CocrtaButenb: goueHT kadenpsl BM
3aBegyoLwnin kapeapon: A.7.H., npodeccop B.[. Nopsayes

M. B. MycuHa
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