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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. Ilnanupyemble pe3yabTarbl 00y4eHHs 10 AucuMILIuHe “MaremaTnka”
3.1 Iliianupyemble pe3yJIbTaThI 00y4eHUs

Komnerenumus, 3axkpensienHas 3a nucuuniannoii B OXOII:

OIIK-1. Cnocoben pewamsv 3a0auu NpogheccuoHarbHOU 0estmenrbHOCMU HA OCHOBE
UCNONIb308AHUSL MEOPeMUYecKUx U NPaKmuyeckux OCHO8 eCmeCmeeHHbIX U MEeXHUYeCKUxX
HAYK, d MAaKdce Mamemamuyecko20 annapama

NHaukaTopbl KOMIIETEHIIUN, 3aAKPeNVIEHHOM 32 nucuuniannoii B OXOII:

HNOIIK-1.4. Hemoncmpupyem  3uanusi ~ mamemamuyecko2o — annapamd
AHATUMUYECKOU  2eOMempul, MamemMamuieckoe0 aHaIu3d, 6eKmMOpPHOU  aneeopbi,
JIUHEUHOU aneebpvl, meopuu 8eposmHOCHel U MamemMamuiecKol cmamucmuky

IHoka3zaTean oueHUBAHUS HHAUKATOPOB JTOCTUKEHUS KOMIIETEHIIUI

3HaTh:

1. ®dyHpnameHTaldbHBIE OCHOBBI BBICIIEH MaTEMaTUKH, BKJouas anreopy,
AQHAJIUTUYECKYI0 TE€OMETPUI0, MaTeMaTUUeCKUW aHanmu3, psaabl, AuddepeHimaibHbIe
ypaBHEHUSI, TEOPUIO BEPOSITHOCTH U OCHOBBI MATEMATHUYECKOM CTATUCTUKH.

2. MeTroabl U aJITOPUTMBI PEIICHUSI TUMOBBIX MPAKTUYECKUX 3a]ad M0 U3y4aeMbIM
pazjiesam BbICIICH MaTeMAaTHKH.

3. OcHOBHBIE MaTEMaTUYECKHE METOJAbl OOpPabOTKH IKCIIEPUMEHTAIBHBIX JIaHHBIX,
OCHOBHBIE MATEMAaTHYECKHWE MOJEIN W MPUHIUIIBI UX MOCTPOCHUSI, OCHOBHBIE METOJbI
KOJIMYECTBEHHOT'O ¥ KAUECTBEHHOI'0 aHAJIM3a.

YMmern:

1. ®opmynupoBaTh MaTEMAaTUYECKYIO IOCTAHOBKY 3a/1a4M UCCIICIOBAHUS;

2. ITpuMeHSTh MOTYYEHHBIX TEOPETUUYECKUE 3HAHUS Pa3/IesiOB BHICHIECH MAaTeMaTUKHU
(anreOppl, aHATUTUYECKON M€OMETPHM, MAaTEMATHUYECKOr0 aHaiau3a, AUQdepeHunaIbHbIX
ypaBHEHHUM, MaTEeMaTUYeCKOM  CTAaTUCTUKM) W  OCHOBHBIE  METOJABl  PEIICHUs
MaTeMaTUYeCKUX M TNPAKTUYECKUX 3aJad M3 OOIICMHXKEHEPHBIX U CIEHHAIbHBIX
JTUCUUIUIMH, MaTEeMaTUYeCKMMHM METOJaMU aHalu3a U Oo0pabOTKM  MOJYyYEHHBIX
pE3yIbTaTOB.



3. BoiOupath u peanu3oBbIBaTh HAHOOJIEE MEIECO00Pa3HBIE MATEMATHICCKAE METOIBI
Y MOJICTTU TIPH PEIICHUN KOHKPETHBIX MPO(EeCCHOHATBHBIX 3a/1a4.

4. AHanu3upoBaTh, UHTEPIPETUPOBATH U 0000IIATHh pPe3yJbTaThl HMCCIIEAOBaHUU,
JTOBOJIUTH UX JI0 MPAKTUYECKOW peaIN3aI1u.

5.CaMOCTOSITENIBHO ~ MCIOJB30BaTh MATEMATHUYECKUN amnmapaT TMpH U3YyYECHUU
OOIIEMHKEHEPHBIX U CIIEHUATBHBIX JUCIHUIUIUH, PACIIUPATH U YIIIyOJISATh CBOW MO3HAHUS
B 00JIacTH MaTEMaTUKH, UCIIOJIb3YsI COBpEMEHHbIE 00pa3oBaTeIbHble U MH(POPMAIIMOHHBIE
TE€XHOJIOTUU.

3.2. Texnosornu, odecneuynBaomue (popMUpoOBaHUE KOMIIETEHIIN I
[IpoBenenre JIEKIMOHHBIX W MPAKTUYECKHX 3aHATUH, MPOpadOTKa W TMOBTOPECHHE

JICKHMOHHOI'O Marcpuala U Marcpuajia y‘IC6HI/IKOB, CaMOCTOATCIIbHOC H3Y4YCHUC TCM,
IIOATOTOBKA K MPAKTHUYICCKUM 3aHATHUAM, BBIIOJHCHUC HWHAWBUAYAJIbHBIX JOMAIIHUX

3aJIaHUN.

4. TpynoeMKOCTb TMCIHUIIMHBI M BUIbI Y4eOHOH padoThI

OYHAA ®OPMA OBYYUEHUA

Ta6nuna 1. Pactipegenenue Tpy10€MKOCTH AUCIUIUIMHBI IO BUJAM Y4eOHOM paOOThI

Buja yueOHoit paboThl Bcero
4acoB
OO6mas TpyJ0eMKOCTh IUCHUIUIMHBI  (4achl) 432
OO6m1ast TpyJOEeMKOCTh IUCIUIUIMHBL  (3a4. €]1.) 12
AyJIUTOpPHBbIE 3aHATHSA (BCEro) 210
Jlexknuu 90
[Ipaktuueckue 3austus (113) 120
JIaGopatopusie paboTsl (JIP) HE OPEAYCMOTPEH
CamocrosiTesqibHass padoTa o0y4arommxcs (Bcero) 150+72(5k3)

B ToMm uucne:

Kypcosas pabora

He MpeyCMOTpeHa

KypcoBoii npoekt

HE TIPETyCMOTPEH

PacuetHo-rpaduueckue paboTs

HE MpeTyCMOTPEHbI

Jlpyrue BUbl CaMOCTOSTENbHON pabOThI:

- M3y4YeHHe TeM, MpopaboTKa U NOBTOPEHHE JEKIIMOHHOTO MaTepuana u
MaTtepuaja y4eOHHUKOB, TOJATOTOBKA K MPAKTUYECKUM 3aHATHUSM,
BBIIIOJIHCHUE MHIMBUAYaJIbHbIX JOMAIIHUX 3aJaHHUMN.

110

Texymuii KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXKYTOYHAS aTTeCTaIUs (3a49eT) 20
Texymuii KOHTPOIIb YCIIEBAEMOCTH U MTPOMEXKYTOUHAS aTTECTAITHS (9K3aMEH) 20+72 (9K3)
IIpakTHyeckas NOArOTOBKA NMPHU peaTu3aluu JUCHUILIUHBI (BCEro) 0

5. CTpyKkTypa 1 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 JIMHEMHOU 28+
1 | anre6phr u 86 18 20 — 20 (3x3)
AHATUTUYECKOU
reOMEeTpUHU
BBenenue B Teopuio 20+
2 | MHOXECTB U (PYHKITUH. 58 12 10 — 16 (3x3)
IIpenen u Henpepsis-
HOCTb
Bceeo uacos 3a 1 144 30 30 — 48+
cemecmp 36(7K3)
2 ceMecTp
Huddepenunansaoe 28
ucuucineHuss QGyHKIU 60 16 16 —
3 | omHOW M HECKOJIBKUX
MIEPEMEHHBIX
Hurerpanshoe 20
4 | ucuncnenne (QyHKIHH 48 14 14 —
OJHOI EPEMEHHBIX
Bcezo uacos 3a 2 108 30 30 48
cemecmp —
3 cemecTp
OOBIKHOBEHHbBIE 15+
5 | nuddepenmanbabIe 58 9 16 — 18 (3x3)
ypaBHEHHUS
Kpartusie u 12+
6 | KpUBOJIUHEIHBIE 50 6 14 — 18 (3x3)
WHTETPAJTBI
Bceeo uacos 3a 3 108 15 30 - 27+
cemecmp 36(7K3)
4 cemecTp
15
7 Pansr 31 6 10 -
Teopus 12
8 | BeposTHOCTEN U 41 9 20 —
OCHOBBI




MaTeMaTHIEeCKOI
CTaTUCTUKHU
Bcezo uacos 3a 4 72 15 30 - 27
cemecmp
Bcero Ha qucuuninuny 432 90 120 — 150+
72(7K3)

5.2. Conep:kanue Q¥ CUUNINHBI
MOAYJIb 1 «JJieMeHTHI JJUHEHHOH aJIre0pbl U AaHATUTHYECKON IreoMeTPHID)

Matpuupl, knaccudukanus MaTpul, OINepanuuu HaJa MarpuuamMu. MUHOpPBI |
anreOpanveckre JIOTOJIHEHUS 3JIEMEHTa  MaTpHIIbL. Onpenenureny, CBOWCTBA
onpeaenutena. OOpaTHas MaTpulia, yCIOBUS CyLIECTBOBaHUs. PaHr MaTpuisl.

Cucrembl JnuHeHBIX ypaBHeHuil. Teopema Kponekepa—Kamennu. DKBUBaJIeHTHBIE
CUCTEMBI JJMHEUHBIX YpaBHEHUU. MeETOIbI pEeLICHUH.

Omnpenenenne TUHEHHOTO apu(PMETHIESCKOTO TIPOCTpaHCTBA. JIMHEelHAs 3aBUCUMOCTh
U JIMHEWHasT HE3aBUCUMOCTh CHUCTeMbl BekTopoB. llonsitue ©Oa3uca. Teopema o
Pa3sMEpPHOCTH IMOANPOCTPAHCTBA PEIIEHUM CUCTEMBI OJHOPOIHBIX JIMHENMHBIX YPAaBHEHUM.
[TocTpoenue o01Iero pemeHus: CUCTEMbI TUHEHHBIX YPABHEHUH.

Cucrembl KOOpIMHAT Ha IUIOCKOCTM U B MOpOCTpaHCTBE. BekTopbl. OCHOBHBIE
NOHATHUSA U onpeneneHus. CKaasipHOe, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHHS BEKTOPOB;
UX OIpE/EICHNUs, OCHOBHBIE CBOICTBA, CIIOCOOBI BHIYMCIICHUS U IPUMEHEHUS K PEIICHUIO
F€OMETPUYECKUX 3a/1a4.

[Tpsimast TuHUS Ha MJIOCKOCTH (pa3Iu4HbIE BUABI YPAaBHEHUH NPSAMOI).

KpuBeie BTOpPOro nopsiaka: onpeaeiaeHne, KAHOHUYECKUE YPaBHEHMs, IOCTPOCHUE U
CBONCTBA.

[ImockocTh U npsAiMasi B IPOCTPAHCTBE, UX YPABHEHUS U B3aUMHOE PACIIOJIOKEHHE.

[ToBepxHOCTH 2-Tr0 NOPsIAKA: KAHOHUYECKUE YPAaBHEHNs, CBOMCTBA.

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

[TonsiTue MHOXECTBa U 31eMeHTa MHOXecTBa. [lomMHokecTBa. IlycTroe MHOXKECTBO.
Onepanuu Hag MHOKecTBaMu. CBOMCTBA onepalnii HaJl MHOKeCTBaMHU. PaBEeHCTBO ABYX
MHOXeCTB. YwucioBble MHOXecTBa. OkpecTHOCTh TOYKM.  KomiuiekcHble uucia —
paclIMpeHue ToJisi JACUCTBUTENbHBIX yHucen. KoMiuiekcHas MIOCKOCTh, MOJIYJb |
apryMeHT KOMIUIEKCHOIO YHuciia, UX cBoiicTBa. Paznuunbie (opmbl mpencraBieHus
KOMIUIEKCHBIX yucell. JlecTBus HaJ KOMIUIEKCHBIMU yuciaaMmu. Popmyna Myaspa. Kopau
N-Oi CTENEHU U3 KOMIUIEKCHOTO YHCIIA.

Onpenenenue ¢ynkiuu. CrocoObl 3amanus (QyHkiui. CBoilcTBa (PYHKIUM:
MOHOTOHHOCTb, =~ OIPaHMYEHHOCTb, YETHOCTh, NEPUOAMYHOCTb. HauOonbimiee u
HauMeHbllee 3HaueHus: pynkumu. OOpartnas ynkuua. Crnoxnas ¢QyHkius. OCHOBHBIE
AIIeMEHTapHbIe GYHKIIUHN U UX TPaPUKH.



Yucnossie nocienoBarenbHocT. [Ipenen nocnenoBarensHoctu. [Ipenen dyHkuuu.
[Ipenen na OeckoHeuHocTH. CBsA3b apuPMETHUECKHX ONEpanuid Hax QYHKIUSIMH U
npenena. OnpHocTopoHHuEe mnpenensl. OCHOBHBIE TEOpeMbl O mpenenax (QyHKIMA.
3ameuarenbHble nipeaenbl. [loHsTHe 0 OECKOHEYHO MallbIX M 0OJbIIUX (YHKLMSIX, CBS3b
Mexay HuMU. CpaBHeHHE OECKOHEYHO MabiX (DYHKIMI. DKBUBAJIEHTHbIE OECKOHEYHO
Manble (YHKIMM W HMX HCIHOJB30BaHUWE IIPU BBIUHUCICHUM INPEaesoB. BeluucieHnue
npenenoB. OCHOBHBIE ITPaBUJIA PACKPBITUS HEONIPEIAEIEHHOCTEM.

HenpepeiBHOCT, (QyHKIMM B TOYKe W Ha MHOXecTBe. Ilpupamenue ¢yHkuuy,
HENpepbIBHON B TOuKe. HempepblBHOCTh HEKOTOPBIX 3iIeMeHTapHbIX (QyHKUuH. CBoiicTBa
HenpepbIBHbIX GyHKIM. DopmynupoBka CBOMCTB (DyHKIIMI, HEMPEPHIBHBIX Ha OTPE3KE:
OTrPaHUYEHHOCTh, CYIIECTBOBaHHWE HAMOOJBLIET0 U HauMeHbIlero 3HadeHuil. Teopema o
IPOMEXXYTOUYHOM 3HAUEHUU HENpepbIBHON (pyHKuMU. OIHOCTOPOHHSS HENPEPHIBHOCTH.
Touku paspeiBa ¢(yHkuuu u ux kiaccupukanusa. MccnegoBanue QYHKIMH Ha
HENPEPBIBHOCTD.

MOAYJIb 3 «/lud¢epeHnuanbHoe HCUNCICHUS (PYHKIUN OHON U HECKOJIbKHUX

nepeMeHHbIX»

Ornpenenenue NpoU3BOIHOM; 3aa4H, IPUBOASAIINE K IIOHATUIO IPOU3BOJIHOMN.
['eomeTpudeckuii 1 GuU3HMUECKUM CMBICIT TPON3BOIHON (PpyHKIMU. [IpaBria HaXOXKIeHUS
npou3BoaHON. Tabnuia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUM.
HuddepennupyemMocTs GYHKIIMU B TOUKE, MOHATHE AU PepeHImana, HeooXoaumMoe u
JOCTAaTOYHOE yciaoBue quddepeHnpyeMocTd GyHKIUU. [ eOMeTpUIeCKUi CMBICIT
muddepennuana. [Ipasuna nuddepennmnpoanus. [IponsBogHbIe CI0KHON, OOpaTHOM U
HesiBHOU (pyHKmi. MHBapranTHOCTH (hopMBI iepBoro auddepennnana.
HuddepennimpoBanue GyHKINN, 3aIaHHBIX TapaMeTpudecku. [IpuMenenue
auddepennnana B npuOIMKEHHBIX BeraucaeHusX. [IponsBoausie u auddepenmast
BBICIIHX TTOPsIIKOB. OCHOBHBIE TEOpEeMEBI 0 TudPepeHInpPyeMbIX GYHKIHIX U UX
npuioxenus (teopemsl Depma, Pomns u Jlarpanska, npaBuio Jlonurans pacKpbeITUs
HeonpeaeneHHocteit). opmyna Teitnopa ¢ octaTounsiM uieHoM B popme Ileano u B
¢dopme Jlarpanxka. Beruncinenue npeaenoB no npasuiy Jlonutans. Pa3inoskeHre 0CHOBHBIX
aneMeHTapHbIX QyHKIUH 1o popmyiie Teinopa.

Bexkrop-dynkuus ckanspHoro aprymenra. [lonsitue kpuoid. KpuBusHa u kpyueHue.
Pannyc kpuBU3HBI.

YcaoBust MOHOTOHHOCTH PyHKIMU. CTallMOHAPHBIE U KPUTUYECKHE TOUKH.
JlokanbHbIE SKCTPEMYMBI (PYHKITUH, HEOOXOIUMOE U JIOCTATOYHBIE YCIIOBHUS IKCTpEMyMa.
Cxema uccienoBanusi GyHKIIMU Ha IKCTpeMyM. OTbICKaHNEe HAaMOOIBIIETO U
HAaUMEHBIIIEro 3HaUCHUN (DYHKIINH, 3aJaHHOM Ha OTpe3Ke. BBIMTyKI0CTh PYHKIIUU U TOUKH
neperu0a. ACUMIITOTHI KPUBBIX: TOPU30HTAIbHBIC, BEPTUKAIbHBIC, HAKIOHHBIE. O01as
cxema uccieqoBanus GyHKIMN U TOCTPOCHHS UX TpadUKOB.

[IpoctpanctBO R”. OTKpBITBIE, 3aMKHYTbIE, JHWHEHHO CBS3aHHBIE, BBIITYKIIbIC
MHOXecTBa. Ormpezneneane (YHKIHM JBYX W HECKOJbKHX TMepeMeHHbIX. O0iacTh
omnpeneneHus. DJIEMEHTapHas IMOBEPXHOCTh Kak Trpaduk Inagkol (yHKIMH ABYX
nepeMeHHbIX. CriocoObl 3amanusi. ['eomerpuueckuit cmbica. Jlunuu ypoHs. [lpenen u
HEMPEPHIBHOCTh (PYHKIMA HECKOIbKUX MEpEeMEHHbIX. TOoYku pa3pbiBa (QYHKIUH.
®opMyIHpPOBKA OCHOBHBIX CBOMCTB (DYHKIIMI, HEPEPHIBHBIX B 3aMKHYTOM OrpaHUYEHHON
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obmactu. YacTHple TPOU3BOAHBIE (DYHKIMH HECKONBKUX TMEPEMEHHBIX H  HX
reomerpuueckuid cmeich. Juddepenmupyemocts (QyHKIMNA HECKOJIBKHX MEPEMEHHBIX.
Heob6xonumoe yCJIOBUE mudpepeHupyeMOCTH, JIOCTaTOYHOE yCJIOBUE
muddepeHurpyeMocTd QyHKIUMU HECKOJbKUX INepeMeHHbIX. [lomuelii nuddepennuan u
€ro reOMETPUYECKUN CMBICIL.

HNuBapuantHocTh popmbl nosHoro nuddepennnana. CinoxHas U HesiBHas QyHKIUS
HECKOJIBKUX NIEPEMEHHBIX.

KacarenbHas mIocKoCTh U HOpMaJb K MOBEPXHOCTHU. [ Ipor3BOIHAS IO HATTPABJICHUIO.
['paguent ¢pyHKIMK U ero cBoMCTBA. YacTHBIE TPOU3BOAHBIE BBICIIMX MOPSIKOB.

OKcTpeMyMbl  (DYHKIMM  HECKOJBbKUX HepeMeHHbIX. HeobOxoaumoe ycioBue
3KcTpeMyMa. JlocTaTouHble yCIIOBHS MAakKCHMyMa U MUHUMYyMAa. Y CIIOBHBIM 3KCTPEMYM
GyHKIMNA HECKOJIBKUX TepeMeHHbIX. Meroax MHoxwuTenen Jlarpamxa. Haxoxnenue
YCIIOBHOT'O AKCTpeMyMa MeTo1oM Jlarpanxa.

MOAYJIb 4 «AHTerpanbHoe ucuucaeHue GQyHKIUUM OJHOM mepeMeHHbIX»

[Tonsitue mepBooOpazHor QyHkimu. HeompemeneHHbI WHTErpal U €r0 OCHOBHBIC
cBoiicTBa. Tabnuia ocHOBHBIX UHTETpanoB. OCHOBHBIE METOAbl MHTETPUPOBAHUS: 3aMEHA
NEPEeMEHHOM, MHTETPUPOBAHUE MO YacTsAM. VMIHTerpupoBaHHE paIlMOHAIBHBIX (YHKIIHM.
HNHTerpupoBaHre HEKOTOPHIX MPOCTEUIIINX HUPPAITMOHAIBHBIX (DYHKITUH, HHTETPUPOBAHNE
TPUTOHOMETPUUECKUX U TPAHCUEHCHTHBIX (YHKIIUH.

3agauv, OPUBOAALIME K IOHATHIO OINpENEIeHHOro uHTerpana. OnpeneseHHbIN
UHTErpaJl U €ro CBOWCTBA (JIMHEHHOCTh, MOHOTOHHOCTH, TE€OPEMBI O CpeIHEM U 00
orienke). CyliecTBOBaHHEe MepBOOOpa3HOM oOT HenpepbiBHOW (yHkuuu. HHTErpanm c
nepeMeHHbIM BepxHUM TipenenoMm. ®opmyna Heiorona — JleitOnuna. MeTtoabl
BbluKciieHud. ['eomerpuyeckue U (pU3MyecKrue MPUIOKEHUS OMPEEIECHHOr0 MHTerpaia.
Heco6ctBennbie uHTerpasisl 1 u 2 poma, ux BbluucieHue. [Ipu3Haku CcXOAUMOCTH
HECOOCTBEHHBIX MHTETPAJIOB.

MOAYJb 5 «O0bikHOBeHHBIE TU(PepeHIuaATbLHbIe YPABHEHM D)

3amaun, mnpuBOAAImIMEe K AuQepeHUuanbHbIM  ypaBHeHUsM. OmnpeneneHue
g epeHInaIbHOTO ypaBHEHHUs, €ro mopsiika W pemeHus. 3agada Komum u Teopema
Kommwm aiig ypaBaenuit 1-ro nopsiaka. OcHoBHbIE TUIIBI JU((PepeHInaNbHbIX YpaBHEHUH |-
ro NnopsjKa.

Huddepenunanbuple  ypaBHEHHUs  BbIcIIMX  HopsaakoB. JluddepenunanbHble
ypaBHeHUs BToporo mnopsjaka. OOmiee u vactHoe pemienus. JuddepeHuuanbHbie
YPaBHEHHSI BBICHIMX MOPSAJIKOB, JOIYCKAalOIIWE TOHM)KEHUE Tnopsaka. JIuHeliHble
muddepeHranbHble ypaBHEHUS BHICIIUX MOPSAIKOB. JIMHEHbIE OJHOPOAHBIE YPABHEHHUS.
dyHaamMeHTalbHBIM HaboOp pemieHui. JIuHeiHbIe oaHOpOAHBIE AU dEepeHInaIbLHbIC
ypaBHEHUS N-TO MOPSAJIKA C MOCTOSTHHBIMHU KO3 duninentamu. JInHelHble HEOTHOPOIHBIE
muddepeHnranbHble YpaBHEHUS BBICHIETO MOPSIKA C MOCTOSSHHBIMU KO3 (GULIMEHTaMU U
CIEIMAIBHOTO BUA MPAaBOU YacThI0. TeopeMbl 0 CTPYKType 00IIero penieHus JMHEHHOTO
OAHOPOJHOTO W  JIMHEMHOrO  HEOJHOPOJHOIO  YPaBHEHHM  N-ro  MOpPsJKa.
Xapakrtepuctuueckoe ypaBHeHue. DyHIaMEHTabHAs CHUCTEMA PELUICHUH JMHEUHOTO



OTHOPOAHOTO  AU(QPepeHInanbHOrO  ypaBHEHUSA. MeEToAbl  PEUICHUS  JIMHEHHBIX
OJTHOPOJHBIX W HEOJHOPOIHBIX Au(PepeHInaNnbHbBIX YPaBHEHUH C TOCTOSHHBIMU
ko3 pULIEeHTaMHU.

Cucrembl nuHEHHbIX auddepeHuuanbHbIX ypaBHeHuM. Pemenue cucrem OY B
MaTpu4HOil hopme.

MOAYJIb 6 «KpaTHble H KpMBOJHMHEHHbIC HHTETPAJIbD)

3ajaua 0 Macce IeoOMETpUYECKOW (UIypbl, NMPUBOAAILIAS K IOHSATHIO JIBOMHOIO,
TPOWHOI0, KPUBOJWHEWHOIO M MOBEPXHOCTHOIO MHTErpanoB. OnpenesieHne 1 OCHOBHbBIE
CBOWCTBA KPaTHBIX MHTErpanoB. TeopeMsl 0 cpeHeM. BripaxkeHne KpaTHbIX UHTErPaoB
yepes MOBTOpPHBIE. 3aMEeHa IEPEMEHHOM B KpaTHOM HHTErpaje. SIkobuan npeodpa3oBaHusl.
JIBOMHOM MHTETPAJl B MOJSAPHBIX KOOpAUHATAX. TPOMHON MHTErpal B UUINHIAPUYECKUX U
chepuueckux koopauHatax. [IpunoskeHnus k 3a1a4amM reOMETPUN U MEXaHHUKH.

OnpeneneHue M OCHOBHBIE CBOWMCTBA KPHUBOJMHEHMHBIX M IOBEPXHOCTHBIX
uHTerpanoB. IIpaBuiia BBIUMCIEHUS KPUBOJIMHEWHBIX W TOBEPXHOCTHBIX HMHTETPAIIOB.
®opmyna ['puna. YcioBus HE3aBUCUMOCTH OT ITyTH UHTerpupoBanus. @opmyna Crokca.
®opmyna [Maycca-Octporpaackoro. Beruucienue oObema Tena, MUIOMAAU TIJIOCKOU
o0JacTh M 4YacTU NOBEPXHOCTH, MOMEHTAa HHEPIHMM U KOOpAUHAT LEHTPa TAKECTH
MaTepuanbHOi Qurypsl. [Ipunoxkenus k 3agauam teopuu nois. CkaJasipHOE U BEKTOPHOE
nosist. Hupkyiauus v noreHuuan Bekropa. Juseprenuus u porop. IIoTok BekTOpHOrO
10JIs Yepe3 NOBEPXHOCTh. OCHOBHBIE THUIIBI MOJIEH.

MOJAYJb 7 «Psaabi»

Yucnosbie psael. Cymma uuciioBoro psnpa; Ilonstue cxopsmerocs psja.
HeoOxomumpelii  mpu3HaK  cXOAUMOCTH.  JlocTaTouHbIe  NPU3HAKK  CXOIUMOCTH
HOJIOXKUTENIBHBIX PsioB. ['apMOHHMYECKHMI psx. OTaJOHHBIE Psiibl. 3HAKOIIEPEMEHHBIE
psanel.  3Hakouepenyrommecs psabl. [Ipusnak JleitOnuma. AOGcomoTHass W yCIOBHas
CXOJIMMOCTb YHCIIOBBIX PSIOB.

Crenennsie psapl. Teopema AGens MurtepBan, paamyc ¥ 001acTb CXOOUMOCTHU
CTETNICHHBIX psAAoB. Paznoxenwe ¢yHKIMil B cTeneHHble psabl.  Mcnomp3oBanue
CTENEHHBIX PSAAOB JUJIsl NPUOIMKEHHBIX BEIYUCICHUN.

Tpuronomerpuueckue psaasl Oypne. Teopema Hupuxie. Paznoxxenue GyHKIuil B psia
®ypswe. Paznoxenue B psig Oypbe YETHBIX U HEUETHBIX (QYHKLIHM.

MOAYJIb 8 «Teopusi BepoATHOCTEH U OCHOBBI MATEMATHYECKONH CTATUCTUKH

DOneMeHTbl KoMOuHaTopuku. KoMOMHaTOpHbBIE 3a7aud M TOpaBWila UX PEIICHHS.
[lepecTaHOBKM, pa3MEUIEHUsT U CcoyeTaHuss ©0e3 MOBTOpEeHH. ApudMeTHuyecKuit
TpeyroyibHUK Ilackas, cBsI3b ¢ OMHOMHAIBHBIMU KO3 PUIIIEHTaMU.

CayuaitHoe coObiTe. OCHOBHBIE ONpENENICHUsT W KiIacCU(pUKalus COOBITHM.
Onepauun Hax  ciayvyailHBIMH — coOblTHsAMH. Anrebpa coObrtuil.  Kiaccuueckoe,
reOMETPUUECKOE, AKCHOMAaTHYECKOE ONPEJEIIEHUE BEPOSITHOCTU CIy4ailHOrO COOBITHS.
CBoiicTBa BEPOSATHOCTH. BEpOATHOCTHOE NPOCTPAHCTBO KAK MaTeMaTH4eCKas MOJEIb

10



CIIy4allHOTO JKCIIEPUMEHTA; JUCKPETHOE BEPOSTHOCTHOE NPOCTPAHCTBO. BeposTHOCTH
JOCTOBEPHOTO UM HEBO3MOXHOTO COOBITHH. OCHOBHBIE TEOPEMBI TEOPHUH BEPOATHOCTEH.
VYcnoBHas BeposATHOCTh, GopMyia nosnHoM BepoaTHocTu. Dopmyna baiieca. IloBTopHbIE
He3aBucuMble ucnbiTaHuss. Popmyna bepnymu. IlpenenpHble Teopembl I CXEMBbI
bepuynnu (dbopmyner Ilyaccona u Jlamnaca). HauBeposTHeiiee 4YHCIO TMOSBICHUS
COOBITHH.

CnyuaiiHasg BennuuHa. JIMCKpeTHbBIE CcilydaiiHble BenW4uHBL. IIpumepsl 3aKOHOB
pacnpeziesieHuss TUCKPETHON ciydyallHOW BeNMUYUHBbI (OMHOMMAIBLHOTO, T€OMETPUUYECKOTO,
Ilyaccona). YUucnoBple  XapakTEPUCTUKU: MAaTEMaTUYECKOE OKHMJAHUE, AUCIIEPCHSL.
HernpepsIBHbBIE CiIy4yaliHbIE BEIUYHMHBI. 3aKOHBI PaCIpPEEIICHUs] HENPEPBIBHBIX CIyYalHbIX
BEIUYMH (paBHOMEpPHOE, I0Ka3aTeabHOE, HOpManbHOE). DYHKIUSA paclpenesieHus,
IUIOTHOCTh BEPOATHOCTH W YMCIIOBBIE XApPAKTEPUCTUKU: MATEMATHUYECKOE OYKHUIAHUE;
IUCIIEPCUsl, CpENHEE KBaApaTUYECKOE OTKJIOHEHHE. TeopemMbl O MaTeMaTH4eCKOM
O)KMJIAHUU WU JUCIIEPCHH; BBIUYMCICHHE MAaTEMaTUYECKOTO OXUIAHUA W JHUCIEPCUU IS
HEKOTOPBIX pachlpe/iesieHnii, KoBapuanus, Kod3((UIHMEHT KOppelsiluu; HEPaBEHCTBO
YeOnbI111eBa; 3aKOH OOJIBILINX YHUCETT.

3amauyn MaTeMaTUYECKOM CTAaTUCTUKHU. [eHepalibHasi COBOKYIIHOCTh M BBIOOpKA.
Bapuanuonsei psn. [Tonuron 4actoT, rucrorpamMma. OMIHUpUYecKas (QyHKIUSA
pacnpeneneHus. HaxoxeHue HEHW3BECTHBIX IapaMETPOB PACIpPENEICHHs 10 BBIOOPKE.
CraTucTrueckoe OlleHUBAHME MMapaMETPOB pacnpeaeneHus. TpeboBaHus, NpeabsBIIeMbIe
K CTaTUCTUYECKUM OLIEHKaM. ToueuHble OLIEHKU NTapaMeTPOB paclpeesieHus 10 BbIOOPKE
U HUX XapaKTePUCTHKU: HECMEIEHHOCTb, 3((EKTUBHOCTh, COCTOATEIBHOCTh. MeTonq
MOMEHTOB ¥ METOJ HauOoJbIIero npaBaonoaodus. MHTepBaibHbIE OLIEHKU MapaMeTpOB
pactpeneneHusd.  JloBepurenbHbIE  HMHTEpBaJbl  CTATUCTUYECKUX  I1APAMETPOB.
JloBEepUTEIbHBIE HMHTEPBAJIBI U1 OLICHKM IIapaMEeTPOB HOPMAJIBHOIO PaCIpeieICHUs.
Cratuctuueckue MeTOAbl O00pabOTKM  JKCHEPUMEHTANIbHBIX  JaHHBIX. [IpoBepka
craructuueckux runore3. Kpurepuit Ilupcona u ero npumenenvne. OyHKIHOHAIBHBIE U
CTaTUCTUYECKUE 3aBUCHUMOCTH. OJIEMEHTBl TEeOpuu Koppessiuuu. KoppensunoHHas
Tabnuna, kodpbuuneHT koppensiuu. Jluauu perpeccuu. Mero HauMEHbBIIINX KBaIPaTOB.
Bnusuaue BpiOOpoUHOro ko3 GuiieHTa KOppeIsuy Ha TECHOTY CBSI3U PaCCMaTPUBAEMbIX
npu3HakoB. OTHOGAKTOPHBIN TUCTIEPCUOHHBINA aHAJIU3.

5.3. JlabopaTopHbIe padoThI
Y4eOHbIM MJIaHOM JIabopaTOpHbIE PAOOTHI HE MPEAYCMOTPEHBI
5.4. IlpakTHyecKkne 3aHATUSA

OYHAA ®OPMA OBYUEHUA
Tabnuna3. Temaruka, hopma npakruueckux 3ansatuit (I13) u ux TpynoeMkocTb

IopsaxoBbIN# HOMEP MOAYJIA. IMpumepHas TemaTuka 3ansiTuii u gopma ux | TpyroemkocTs
Ilejn NpaKTHYECKUX MpPOBeIEeHHS B Hacax
padoTr
Moayas 1 1) Matpuiibl 1 1eicTBUS HaJ HUMH.
Hean: chopmupoBath 2) Beraucnenue onpeneauTeneit BTOporo,
IpEeJCTaBICHNUs 00 OCHOBHBIX TPETHETO U BBICIINX NOPsIKOB. [IpuMenenue 20

11



MOHATHAX JTUHEHHON N
BEKTOPHOM anreOphl U UX
CBOMCTBAX;

00y4HTh Pa3IMYHBIM METOJIaM U
QITOPUTMAaM PEIIECHHUS TUTIOBBIX
3a/1a4, METOJ1aM MMOCTPOEHHUS
MaTeMaTHYEeCKON MOACTH U
co/iepKaTeIbHOU
WHTEPIPETALNH MTOTYyUYSHHBIX
pe3yJabTaTOB, IPUBUTH HABBIKU
YEeTKOTO (POPMYITHPOBAHUS
3aJa4d M HaXOXKJICHUS
COOTBETCTBYIOIIUX AJITOPUTMOB
1 METOJIOB €€ PEIICHMUS;
MoKa3aTh MPUMEHEHHUS METO/IOB
anreOpbl U AHATUTUYECKOM
T€OMETPUHU K PEIICHHUIO
MPaKTUYECKUX 3a/1a4;

Pa3BUTh YMEHUE
CaMOCTOSITEJIBHO U3Yy4aTh
y4eOHYI0 U Hay4YHYO
JUTEPATypy.

CBOMCTB OnpeenuTesneii I X BbIUNUCICHHUS.
MuHOpSHI 1 anreOpanyeckue JOMOTHEHUS

3) HaxoxneHue oOpaTHON MaTpHULIbI, paHTa
MaTpHLIBI.

4) Pemenue cucteMbl TMHEHHBIX
anreOpandyeckux ypaBHeHui merosioM ["ayccea, ¢
MOMOIIIBI0 00PAaTHOW MaTPHIIBI, 10 hopMyam
Kpamepa. Pemenne cucrem JIMHEHHBIX
OJHOPOJHBIX YpaBHEHHUI. Pemenue 3anauy,
npusBogaumx k CJIV.

5) CucreMbl KOOpJIMHAT HA MJIOCKOCTH U B
IIPOCTPAHCTBE. BhuncieHne UIMH OTPE3KOB,
IJIoUIa/Iel TPEYroJIbHUKOB U MHOTOYTOJIbHUKOB.
Pemienue 3a1a4, UCIONB3YIOUIMX (POPMYIIBI
JICJIEHUs] OTpe3Ka B 3aJaHHOM OTHOLLIEHUH.
IlocTpoeHue TMHUM 110 YPAaBHEHUIO B TIOJISPHON
CUCTEME KOOpJUHAT.

6) Bextopsl. JIunelinsie onepanuu. [Ipoekiuu
BEKTOpa U ero KoopAuHaThl. Pa3noxenue mo
6a3ucy. CkalisipHOE POU3BEICHHE BEKTOPOB.
Yros Mexay BEKTOpamu. Y CIIOBHE
OpPTOTOHAIILHOCTH BEKTOPOB

7) BextopHOE 1 CMeIIaHHOE MPOU3BEACHUE
BEKTOPOB, CBOMcTBa. ['eomeTpuueckue u
MeXaHU4YecKHe NpuiiokeHus. Pemenne
npo¢eCCUOHANBHBIX 3a]1ay.

8) CocraBneHue ypaBHEHUI NPSAMBIX, IEPEXO] OT
OJIHOTO BH/Ia YPaBHEHUH K JPyrOMy, PELICHUE
3aJ1a4, UCIOJIb3YIOLIUX YPABHEHUS MIPSIMBIX.

9) Kpussie 2-ro nopsiika, mpuBeAeHUE K
KaHOHMYECKOMY BHUJly UX ypaBHEHUH.
[locTpoenne nuMHMI BTOPOro MOPsAKA IO UX
ypaBHeHUsAM. [lapameTrpuueckoe 3aganue
KpuBOH. Pelienne npukiaaHbix 3a1a4y

10) IlnockocTh 1 mpsiMasi B MPOCTPAHCTBE, UX
YPaBHEHHUS U B3aUMHOE PACIOJIOKEHUE.
Omnpenenenre yrioB Mexay INIOCKOCTSIMH,
MPSIMBIMHU, MEX]Ty NPSMOM U IIIOCKOCTBIO.
Pemrenne 3aa4d Ha cocTaBlIeHNE YPaBHEHUN
IIJIOCKOCTH.

Moayas 2

Heab: n3yyeHne OCHOBHBIX
MOHATHH TCOPHUH MHOKECTB U
YHCIIOBBIX (DYHKIUH,
OIpENIETICHUH, TEOPEM U
METOJI0B, (POPMHUPYIOIIUX
00LIyI0 MAaTEMaTHYECKYIO
HOATOTOBKY M Pa3BHBAIOIINX
abCTpaKkTHOE, JIOTHYECKOE H
TBOPYECKOE MBIIUICHHE;
HAay4YUTb CTaBUTH U pCIIATH
MaTeMaTH4ecKue 3aaauH,

1) MaTtemaTtuuecknue cuMBOJIbI. MHOKECTBO,
omnpezeneHusi, cBoicTBa. UNCIOBbIE MHOKECTBA.
Kommiekcubie uncia. MIx nzo0paxenue Ha
YHCIIOBOM MIOCKOCTU. MOAyb, apryMeHT,
anreOpandeckasi, TPUrOHOMETpUYECKast U
MoKasareabHasi JOPMbI KOMITJICKCHBIX YHCE.
Onepannu HaJ KOMIUIEKCHBIMU YHCIIAMU.

2) OxkpectHOCTh TOukH. Haxoxxnenue obnacteit
onpexaeneHus: GpyHkIui. OOCy)IeHUE 00X
CBOMCTB (pyHKLUH. DieMeHTapHble (QYHKIHUH.
3) [Ipenen yncI0BOIM MOCIEAOBATEILHOCTH.
[Ipenen ¢pyukunu. CBoHCTBA MpeenoB.
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CTPOUTH U UCCIIEI0BATh
MaTeMaTUYECKUE MOJIETU
Pa3JIMYHBIX COCTOSIHUMN 1
MIPOILIECCOB;

OBJIaJIEHUE CTIOCOOHOCTHIO U3JIa-
raThb U KpUTHUYECKU
aHAIIM3UPOBATh IOJy4aEMYIO
nH(bOpMAIIHIO.

beckoneuHo Masnble 1 OECKOHEUHO OOoJbIINe
BeNM4MHBL. X cpaBHeHHE. ACUMIITOTUYECKHE
paBeHCTBaA.

4) OcHOBHBIE IIPAaBUJIa PACKPBITUS
HEOIIPEIEICHHOCTEN.

5) HenpepbIBHOCT ()yHKIIMU B TOUKE U Ha
uHTepBase. Toukn pa3peiBa, NX KiIacCU(UKAIHSL.
HccnenoBanue QyHKIMIA Ha HENPEPBIBHOCTB.

Moayas 3

Heab: N3y4CHUE OCHOBHBIX
noHATUH AuddepeHnnanTbHOro
MCUHUCIICHUS, IPHOOpETeHNE
HABBIKOB MPUMEHEHUSI METOIOB
Qg epeHIaIbLHOro
WCUMCIICHUS K PELICHUIO
MPAKTUYECKUX 3a7a4;
OBJIaZIEHNE CIIOCOOHOCTHIO
U3NIaraTh U KPUTHYECKH
aHAJIM3UPOBAThH MOTYYaEMYIO
UHPOPMALIUIO;

(dhopMupoBaHHEe YMEHUS
CTaBUTH U pPEIIaTh
MaTeMaTHYeCKHe 3a/1auH,
CTPOUTH U UCCIIEIOBATH
MaTeMaTHYeCKHe MOJEIU
Pa3JIMYHBIX COCTOSIHUMN U
MIPOLIECCOB.

1) IIpaBuna quddepennmupoBanus. Tadbnuma
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIHUI.
[IpounzBoaHas CI0KHOM, OOpaTHOM, 3aJlaHHON
HESIBHO, MapaMeTpUYEeCKH 3aJJaHHON (DyHKIUH.
Jlorapudmuueckas npousBoaHas. [IpousBoiHbIe
BBICILIUX ITOPSIIKOB.

2) OcHOBHBIE TEOPEMBI TU(HEPEHITHATHEHOTO
ucuncnenus (Oepma, Pomns, Jlarpanxka) u ux
reoMerpuueckas nwunoctpanus. Packpeitue
Pa3HBIX HEONPEAEIEHHOCTEN C IIOMOILBIO
npasuia Jlonurans.

3) Auddepenuman pyHkuuu, ero
reoOMEeTpUYECKUi cMbIci. [Ipumenenne
muddepeHnmana B

NpUOIMKEHHBIX BbIUHUCICHUSIX Pemenue
reOMETPUUECKUX U (PU3NUECKUX 3a]ad,
HCIOJIb3YIOLIUX [TPOU3BOIHYIO

4) UccnenoBanue GyHKIMA HAa MOHOTOHHOCTD U
sKkcTpeMyM. OTBICKaHNE YYaCTKOB BBITYKIIOCTH,
BOTHYTOCTHU M TOUYEK Nepernda rpapuka
¢byskmn. OTbICKaHWE aCHMITTOT TpaduKa
¢yskimu. O0mias cxema IMOJHOTO UCCIIEOBAaHUS
(YHKIIMY OJTHON TIEPEMEHHON U TIOCTPOCHUE UX
rpaduKoB.

5) ®ynkuuu HeckoJbkux nepeMennbix (OHIT),
obnacte onpenenenus. [locrpoenue nuuuit
yposasL. [Ipenen pyHKunm 1ByX nepeMeHHBIX.
HenpepbIBHOCTh PyHKLIMHU B TOUKE U B 00JACTH.
6) Beruncnenue yactHbix npousBoaHbix OHII.
YacTHbIE IPOU3BOIHBIE BBICIIMX IOPSAIKOB.
[IpousBonHas crnoxxHOW (yHKIMU. Brrancienne
nonHoro nuddepennuana. [pubnmkenHoe
BBIUMCIICHUE 3HAYCHHE (DYHKIIUU JIBYX
IIEPEMEHHBIX.

7) Pemenue 3a1a4, CBI3aHHBIX C IPAJUEHTOM, C
IIPOU3BOJHOM 110 HarnpasieHHu0. CocTaBIcHHE
YpaBHEHUH KacaTeIbHOMW INTIOCKOCTH U HOPMAaJIH K
MTOBEPXHOCTH.

8) DxcTpemMyM (PYHKITUU HECKOIBKHUX
nepeMeHHbIX. Hanbosbiiee 1 HauMeHblIee
3Ha4eHHE PYHKIUHU B 3aMKHYTOU OOJIaCTH.

VY coBHBIN 3KCTpeMyM (PYHKIMI HECKOIBKUX
nepeMeHHbIX. Meroa MHOxkuTenen Jlarpanxa.
HaxoxaeHue yCIOBHOIO 3KCTPEMYMa METOI0M

16

13




Jlarpanxa.

1) IlepBoobpa3nas. Heonpenenéuusplii nHTErpan
u ero cBoiictBa. Tabnuia OCHOBHBIX HHTETPAJIOB.
OCHOBHBIEC METO/IBI HHTETPHPOBAHUS:
MI0JIBEICHUE MO/ 3HaK quddepeHImaia, 3aMmeHa
MEpEMEHHOMN, MHTETPUPOBAHUE 110 YACTSIM.

2) Paznoxxenue ApoOHO-paliuoOHaTbHON (QYHKINN
Ha npocTeiue apodu. MHTerpuposanue

M0)1y.111, 4 panroHaJIbHBIX z[po6el71. 14
[leJib: OBJANETH OCHOBHBIMH 3) UnTerpupoBaHue HEKOTOPHIX
MOHSTHSMH HHTETPATHHOTO TPATOHOMETPHYECKHX 1 MPPALHOHATBHEIX
VCUICITCHIS, HABBIKAMH ¢bynkiuit. MaTerpupoBanue HEKOTOPBIX
4eTKOro (OpMyIHPOBAHHS HMPPALMOHAIIBHBIX BBIPAXKEHUHN C IOMOIIBIO
3a/124H, IOCTPOCHHS 1 TPUTOHOMETPUYECKUX MOJICTAHOBOK.
HCCIeOBAHMS MaTeMaTHaeckux | ) 3az[aq.1f1, HPUBOJIALINC K MTOHATHIO
MoJIeIeii TIpH pelTeHHH ONPE/ICNEHHOrO HHTErpaa. AHanutuyeckoe
NPUKITATHBIX 327124 10 OHECI[CJ‘IGHI/IG, CBOMCTBA. ®0pM¥na Hrrotona-
HATIPABIEHMIO MTOJIOTOBKH. HGHGHI/II{a. 3aMeHa IepeMEHHOM B
onpenenéHHoM uHTerpane. IHTerpupoBanue no
YaCTSIM.
5) Beruucnenue miomnaaen miockux Guryp, JJIMH
IyT, TUIOMIAJH MOBEPXHOCTH 0OBEMOB TET
BpauieHus. Pemenne npukiagHbIx 3a1a4.
6) ®u3nyecKue NPUIOKEHHS ONPENEIEHHOTO
uHTerpana. Pemenne npodeccrnoHanbHbIX 3a1a4.
7) HecobcTBennsie nnterpainsl. MccnenoBanue
Ha CXOJAMMOCTh HECOOCTBEHHBIX UHTEIPAIOB
IEpBOro 1 BTOpOro poaa. [lpuznaku
CpPaBHEHHUS.
1) Iuddepennmansubie ypaBaenus. Oo0miee u
qacTHOE pereHus. 3agada Komm. YpaBHeHus ¢
Pa3ICTSAIOIMMICS ICPEMCHHBIMU U YPABHCHHUSL.
2) OngHopoxanbie nuddepeHnnatbHble YpaBHEHHUS,
Mony.ib S JIMHEWHbIE U ypaBHeHUs bepHyu.
Iesnb: Hay4uTh pemarh 3) AuddepenimanbHbie ypaBHEHHS B TTOJHBIX
IH/I(b(i)epeHHI/IaHBHHC YPaBHCHMA, | nuddepeHnnanax u MpUBOIAIINECS K HUM.
CTPOUTH U UCCIIEN0BATH 4) 'eometpus muddepeHITHaNBHBIX YpaBHSHUN 16

MaTeMaTHYeCKHe MOJEIU
Pa3JIMYHBIX COCTOSIHUMN U
MIPOLIECCOB;
COBEPLICHCTBOBAHUE
JIOTUYECKOTO U
AJITOPUTMHUYECKOTO MBIIILICHNUS;
CITOCOOHOCTH aHATM3UPOBATh
NoJy4yaeMyto HHpopMaruro.

nepBoro nopsiaka. ITose Hanpasnenuii. Meron
W30KNIMH. Pernenne npukiagHbIX 3a1ad.

5) Auddepennmanbabie ypaBHEHHS BBICIIIAX
ropsiakoB, 3axada Komm. /uddepennnansasie
ypaBHEHUS, JOMYCKAIOIINE TTOHKEHNE TTOPSIKA.

6) JIunelinbie omqHOpOIHBIE TH(epeHITaTbEHbIC
YPaBHEHUS BBICILIETO MOPSAKA C TIOCTOSIHHBIMU
koddurmentamu. XapakTepruCcTHUECKOE YpaBHEHHE.
JluneitHple HEOAHOPOIHBIE TU(PepeHINANTbEHBIC
YPaBHEHHUS BBICILIETO MOPsAKA.

7) Auddepennnanpuble ypaBHEHHS HEOIHOPOTHBIE C
MOCTOSIHHBIMHU KO3 QHULIUEHTAMH U CIICLHATIHHOTO
BUJA IPABOH 4acThi0. MeTOIbI MX PEIICHUS.

8) HopmanpsHas cucteMa auddepeHITMaIbHBIX

14




ypaBHeHHi. O0mee pemenue. 3agada Komm. Metox
uckmoyenns. Cucrema JIMHEHHBIX
Tu(GepeHIIUANBHBIX YPAaBHEHHHA C TTOCTOSTHHBIMH
ko3 duimentamu. PenlieHre NpUKIAIHBIX 3a/1a4.

Moayas 6

Ieab: co3paHne TEOPETUUECKON
OCHOBBI JUISl yCIIEITHOTO
W3Yy4YEHUs JUCLUILINH,
HCTIOJIB3YIOIINAX
MaTeMaTUYeCKHE METOObI 1
MOJICIH;

dbopMUpOBaHUE YMEHHUS

1) OnpeneneHre U OCHOBHBIE CBOMCTBA KPATHBIX
HWHTETPAJIOB. BpIuncieHus KpaTHBIX HHTErpaja B
JeKapTOBOM CHCTEME KOOP/IHHAT.

2) 3ameHa IepeMEHHOM B KpaTHOM MHTETpaJle.
SAxobuan npeobOpazoBanus. J|BOITHON UHTErpal B
TIOJIIPHBIX KoopauHaTax. TpoWHOW UHTETpal B
HWIAHIPUYECKUX H c(hepuiIecKrX KOOpANHATAX.
3) l'eomeTpuueckre U MEXaHUUECKUE MTPIITOKEHUS
JIBOMHOrO U TPOMHOIO MHTEerpaia. Pemenue

BBIABIIATH CCTECTBCHHOHAYUHYIO | oy ianmbix 3a/ad. 14
CYIIHOCTB Ipo0IIeM, 4) KpuBonuHelinbple HHTErpansl 1-ro u 2-ro poaa.
BO3HMKAIOIIHX B XONE CrocoObI UX BBIYUCIICHUS U TIPHIOKEHHUS.
po(heCCUOHATLHOM 5) IloBepxHOCTHBIE HHTETPAJIBI 1-T0 U 2-T0 poaa.
JEATENBHOCTH U NMPUBJIEKATH A1 | CIoCOOBI MX BBIYMCICHUS U TPUIIOKEHHS.
UX pelieHus coorBercTByrommii | 6) @opmyna ['pruHa. YcinoBus HE3aBUCUMOCTH OT
($u3UKO-MaTeEMaTUYECKUN myTH uHTerpupoBanus. ®opmyna Ctokca.
armnapar, MO3BOJISIFOIIUI ®opmymna ["aycca-OcTtporpaackoro.
aHATM3UPOBATh, MOAeTUpoBaTh | 7) [IpmioxkeHus K 3agayaM TEOPUH IOJIA.
U pelIaTh NPUKIIAJAHbIE 3a0a4n CkansipHoe u BexkTopHOE nois. Hupkynanusa n
10 HaIIPaBJICHUIO MTOATOTOBKH. MIOTEHLIMAJ BEKTOpa. J{uBepreHuus u poTop.
IToTOK BEKTOPHOTO IOJIA YEPE3 MOBEPXHOCTD.
OCHOBHBIE THIIBI MOJIEH.
1) Uucnossle psabl. CXOIUMOCTh U CyMMa psija.
Moxy.s 7 HeoOxonuMplii MpU3HaK CXOJUMOCTH PAJa.
e/ib: OBNAZeTh OCHOBHBIMH JlocTaTouHbIE IPU3HAKK CXOOUMOCTH 3HAKO-
NOHATHAME TEOPHH PAIOB, MIOJIO)KUTEIBHBIX PSAJIOB.
HAYYHTHCS PACKIA/BIBATD 2) 3HaKONepEMEHHBIE PSIJIbI.
CTerneHHbIe U QYHKIMOHATbHbIE 3Hakouepenyronecs psaasl. [Ipu3Hak JleOHMIA.
PABL; AGCo0THAs M yCIIOBHAS CXOAUMOCTD YHCIIOBBIX
PAIOB. 10

OBJIAJICHHE CTYyICHTaMH
HEOO0XOIMMBIM MaTeMaTHUYECKUM
anmapaToM, HO3BOJISIOIINM
aHAU3UPOBATh, MOJICIIUPOBATD
U pemaTh NPUKIATHbIC 33/1a491
10 HANPABJICHUIO TIOJTOTOBKH;
NpruoOpeTeHNE HAaBBIKOB YETKOTO
(dbopMyaHpOBaHUS 331a4UH U
HAaXO0XJICHHUS COOTBETCTBYIOIINX
QITOPUTMOB M METOJIOB €€
pemIeHus.

3) @yHKIHOHATBHBIE PSJIbI, 007IaCTh
cxonuMocTu. Crenennslie psiabl. CBOMCTBa
CTETICHHBIX PS/IOB.

4) Panel Teitnopa u Maknopena. Heobxonnumele
yCIoBUS pa3nokeHus. OCHOBHbBIE Pa3lI0KEHUS.

HpI/I6J'II/I)KCHHI)Ie BBIYUCJICHUS C ITIOMOUIBIO PAOOB.

5 Tpuronomerpuueckue psaasl Oypsoe.
OpTtoHOpMUpPOBaHHas cUcTeEMa (PYHKIIMH.
Teopema [{upuxie. Paael @ypbe 11 4ETHBIX U
HedeTHBIX QyHKImiA. Paznoxenne pyHkuuii B
TPUTOHOMETPHUUYECKHE Psiibl. Pemenne
MIPUKJIAIHBIX 3a/1a4.

Monayas 8

IMean: oB1ageTh OCHOBHBIMU
MOHATUSAMH TEOPUHU
BEPOATHOCTEN U
MaTeMaTUYECKON CTaTUCTHKH,
MeTOJaMH 00pabOTKH

1) KomOunaTopHble 3a1a4u ¥ UX MPUMEHEHUE K
BBIUHCIICHUIO BEPOSTHOCTEM.

2) Boruncnenue BeposSTHOCTEH CITydailHBIX
COOBITHH.

3) BeposTHOCTH MOSBIEHUS XOTHI OBl OJTHOTO
coObITHsi. PopMyIia MOTHON BEPOATHOCTH.
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OKCIICPUMEHTAJIBHBIX JaHHBIX;
OCHOBHBIMH METOJaMH ITOCTaAHOBKHU
" pCUHICHNA BEPOATHOCTHBIX U
CTaTUCTHYCCKHUX 3a1a4,
OBJIaJIEHUE CTIOCOOHOCTHIO
KPUTHYECKH aHAIN3UPOBATh
MOJTy9aeMy 0 HHPOPMAIIHIO,
nproOpeTeHNE HAaBBIKOB
NPECTaBIATh U 00pabaThIBaTh
Pe3yIbTaThl SMIHUPUICCKUX
JAHHBIX CTATUCTUYCCKUX
HCCIICJOBAHMIA;

U3y4YeHHUE Pa3INYHbIX OIX0/10B
K BBIOOPY ¥ TIOCTPOCHHIO
MOZEJIH CIIy4alHOoro Ipolecca,
METOIMKH OTPEACTICHHS
napaMeTpOB MOJICIIH;
MprUOOpETEHNE HABBIKOB
(dbopMyaHpOBaHUs 331a4UH U
HAXOXXJCHHUS COOTBETCTBYOIINX
aJITOPUTMOB U METOIOB €€
peIeHHMs.

®opmyna baiieca. Pemenue npukinaaHsIx 3a1ad.
4) OcBoenue cxembl bepnymm. ®opmyibl
bepnymm, Jlatutaca. HauBeposTHeliee 4ucio
MOSIBJICHUSI COOBITHI.

5) CnyuaitHas BenumunHa. J{uckperHbie
CIly4aiHbIE BEJINYMHBI. 3aKOHBI PacIpeeIICHUS
JUCKPETHOH CIIy4allHOU BENIMYMHBL. YuCI0BbIE
XapaKTEPUCTHUKHU.

6) HenpepriBHas ciyuyaiiHasi BETUYHHA.
Juddepennnanbabie U HHTETPATbHBIE QYHKIUN
pacnpenenenus. YucinoBble XapakKTEpPUCTUKH.

7) [IpumMepsl HEMPEPHIBHBIX paCIPEICICHUN.
PaBHOMEpHOE, 3KCTIOHEHIIMAIBHOE 1 HOPMAJIbHOE
pacnpenenenus. 3akoHsl Oonbiuux yucen. L. I1.
T. Pemenne npukiIaaHeIxX 3a1a4

8) I'enepasibHasi COBOKYITHOCTh M BBIOOPKA.
Cratuctuueckast 00padoTka 01HO(AKTOPHBIX
BbIOOpOK. CocTaBiIeHUE TOYEUHBIX U
WHTEPBAIBHBIX pacrpeie]ICHUH BEIOOPKH,
IIOCTPOCHHUE TEOMETPUUECKUX XaPAKTEPUCTUK
BbIOOpKH. [TocTpoeHne sSMmupruIecKux QyHKINH
pacnpenenenus. OCHOBHbBIE 3aKOHBI
pacnpeneneHus CTaTUCTUYECKUX BEJIMYUH, UX
YHCIIOBbIE XapaKTEPUCTHKH, IpaduKu, obaacTu
MIPUMEHEHHUS.

9) HaxosaeHue TOUeYHbIX OLIEHOK FeHepallbHbIX
[apaMeTpoB 10 BBIOOPKE, MPOBEPKA HX
XapaKTePUCTHK (HECMELIEHHOCTb,

3G GEKTUBHOCTH, COCTOSITENBHOCTh. Haxoxaenne
MHTEPBAJIBHBIX OLICHOK I'€HEPAJIbHBIX
napameTpoB. [IpoBepka cTaTUCTUUECKUX
runotes. Pemenune npodeccuoHanbHbIX 3a/1a4.
10) Meron HauMEHBIINX KBAJPAaTOB U METOJ
BBIPABHUBAs IIPU IOCTPOEHUH YPABHEHUN
perpeccuu. OrieHKa CBSI3M MEXy (pakTopamu 1mo
YPaBHEHHUIO perpeccuu. Pemenue
poheCCHOHATBHBIX 3a]1a4.
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6. CamocTosiTesibHAsi padoTa 00y4arOUIUXCsl M TEKYIINH KOHTPOJIb UX YCIIeBAeMOCTH

6.1. Llesm camocTOATENBHOI PA0OTHI

dopmupoBaHue
IIOMCKY JIUTEpaATypHl,

apryMEHTUPOBAHHOMY

CIIOCOOHOCTEN
00001IeHMIO,

OTCTauBaHHIO

CBOHX HpC,ZIHO)KGHHﬁ,

BLICTyl'IJ'IeHI/Iﬁ U BCIACHUA I[HCKYCCHﬁ.
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K CaMOCTOSITEJIbHOMY IO3HAHUIO U OOYUYEHHIO,
OQOpPMJIEHUIO U MPEACTABICHUIO MOJYYEHHBIX
pe3yJIbTaTOB, UX KPUTHYECKOMY AaHAJIMU3y, NOUCKY HOBBIX M HEOPAMHAPHBIX PELICHHM,
YMEHHUH IOATOTOBKHU




6.2. Opranuszanus u coAaep:KaHue CAMOCTOATEIbHOI PadoThI

CamocTosiTenbHas paboTa 3aK04aeTCs B MPOpadOTKE OTAEIbHBIX TEM Kypca 10
3a/IaHUIO MPENoAaBaTesl C UCIOIb30BAHUEM PEKOMEHI0BAHHON UM yueOHO
JUTEPATYPON, METOIMYECKUM PEKOMEHIALUSIM KadeIpbl; B MOJArOTOBKE K MPAKTUYECKUM
3aHATHUSAM, pabOTEe C UHTEPHET-TPEHAKEPOM, BHIMOTHEHUH JTOMALTHUX 3aJaHUH 110
MOJYJISIM AUCIUIUIMHBI, KOHTPOJIBHBIM paboTaM, TEKYLIEMY KOHTPOJIO yCIIeBa€MOCTH,
NOATOTOBKE 3a4ETY, DK3aMEHY .

[Tocne nexuuii B MOAyJe, B KOTOPHIX 0003HAYAETCsl COJIEpKaHUE IUCLUILIMHEI, €€
npobseMaTHKa U TpaKTUYecKas 3HAYMMOCTb, OCHOBHBIE TEOPETHYECKHE IOJIOKEHUS,
UCIIOJIB3yEMbIE METOJAbl M T.A. CTYAEHTaM BBIJACTCS 3aJaHHE€ Ha IOATOTOBKY K
OPAKTUYECKUM 3aHATUAM. [IpakTnyeckne 3aHsATHS OXBATHIBAIOT MOLyJH 1-8.

B xozme mpoBeneHHsI MPAKTHUYECKOIO 3aHSATHS BBIMNOJIHSAETCS 3KCIPECC OIMpOC IO
OCHOBHBIM IOHSTHUSIM, OIPEACICHUSIM M TEOPETHUYECKUM IOJOXKEHHUSIM, KOTOPBIU
IOPOBOAUTCA HAa YCMOTPEHHE TMpernojaBareisi B MHCbMEHHONW WM YCTHOH (opme u
OLICHUBAETCs OT 3 10 5 0ayuioB (KpaTKHil OTBET, pa3BEPHYTHIA OTBET, MOJIHBIN OTBET).

B pamkax  OuCHMIUIMHBI ~ BBINOJHSETCS 2  MHIMBHAYalbHBIX  3a/JaHMS,
COOTBETCTBYIOIIMX MOIyssM 1,3, kotopsie odopmisitorcss Ha Juctax (opmata A4 c
BO3MOXHOCTbIO M300pa)K€HUSI PUCYHKOB Ha «MWUIMMETPOBKE» U  3alIUIIAIOTCS
MIOCPEJICTBOM YCTHOTO OIpoca. 3aJlaHus BBIJIAIOTCS MHANBUIYAIbHO Ha 1 yueOHOM Hezelne
I u 2 cemectpa. CTyaeHThbl BBINOJHSIOT 3aaHus B 4dackl CPC B TeueHue cemecTpa B
COOTBETCTBUM C OCBOCHMEM YYE€OHBIX pa3/leyioB. 3alluTa BBINOJHEHHBIX 3a/1a4
IPOU3BOJUTCS IOA3TAMHO B YacChl NMPAKTHYECKUX 3aHATHA. OLEHUBAHHME OCYIIECTBISAETCS
MyTEeM YCTHOrO ompoca. MakcumMalnbHas OLEHKa 3a KaX/IyI0 BBIOJIHEHHYIO padoty — 7
O0ayyoB, B T.4. 5 0amioB — 3a O(QOPMHUTEIBCKYI0 YacTh — OIEHHWBAETCS COJIEpKaHUE U
KayecTBO, 2 Oamga — 3a YCTHBIA OTBET Ha BONPOCHI MO COJAEPXKAaHUIO PabOTHI,
MUHUMaJIbHAs — 4 Oasia.

BrinmonHenne Bcex KOHTPOJIBHBIX MEPOIPHUATHI 0053aTENBHO.

B ciyyae HEBBINOJHEHUS MPAKTHUYECKOW pabOThl MO YBAXKHUTEIbHOM MPUYHMHE
CTYJIEHT JIOJ>KEH BBIMIOJIHUTH MPOIYIIEHHbIE TPAKTUYECKUE 3aHATHS B Yachl, OTBEICHHbBIE
Ha KOHCYJIbTUPOBAHUE C MPETOIABATEIIEM.

B cnydae oTpunarenbHbIX pe3ynbTaToB MO (oOpMaM TEKYIIEro KOHTPOJs WM
HaJU4usl NPOMYCKOB IO HEYBAXUTEIBHONM NPUYMHE, TMPENOJABATENb IPOBOJUT C
0o0y4JaronmMcst UHAUBUIYAIbHYIO0 padoTy MO JTUKBUAALMH 330KEHHOCTH.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIITMOHHOE o0ecniedeHne JUCHUIJINHbI

7.1. OcHOBHAasl JIUTEpPATYPa MO JUCUHUILJIMHE

1. Byrpos, f.C. Beicias maTemaTuka: y4eOHUK IS aKaJeMHUYECKOT0 OakaiaBpuara :
B3 T. T. 3, ku. 2 : Panpl. @ynkiun komiekcHoro nepemenHoro / S1.C. Byrpos,
C.M. Huxkonsckuit. - 7-e uza. - Mocksa : FOpaiit, 2019. - (bakanasp.
Axkanemuueckuii kypce). - 9bC IOpaitt. - Tekct: anekTpoHHbIi. - ISBN 978-5-9916-
8645-7. - URL: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-tom-
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3-v-2-kn-kniga-2-ryady-funkcii-kompleksnogo-peremennogo-437222. -
(ID=135085-0)

. byrpos, f.C. Beiciiast matemaTuka: y4eOHUK JJIs1 aKaIeMHUUeCKoro OakajiaBpuara :
B3 1. T.3, ku. 1 : Judpdepenunansusie ypauenus. Kparusie unrerpaist / 5.C.
Bbyrpos, C.M. Hukonbckuil. - 7-e uza. - Mocksa : FOpaiit, 2019. - (bakanasp.
Axkanemuueckuii kypce). - 9bC IOpaiit. - Tekct: anexkrponHbiid. - 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, S.C. Briciiast MmaTtemaTuka: y4eOHUK /I aKaIeMHUUeCKoro OakaiaBpuara :
B3 1. T. 1, xu. 2 : luddepennmansuoe u uarerpaibuoe ucurcienue / .C. byrpos,
C.M. Huxkonsckuil. - 7-e uza. - Mocksa: IOpaiit, 2019. - (bakanasp.
Axkanemuueckuii kypc). - 9bC FOpaiT. - Tekcr : anexktpoHHslid. - 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, f.C. Beicmiast maTtemaTuka : y4eOHUK JIJIs1 aKaJIeMHYeCKoro OakajiaBpuara :
B3 1. T. 1, xu. 1 : ludpdepenunansuoe u unrerpaibHoe ucuucienue / 4.C. byrpos,
C.M. Hukonsckuil. - 7-e uza. - Mocksa : FOpaiit, 2019. - (bakanasp.
Axanemuueckuit kypce). - 9bBC IOpaiit. - Tekct: anexkrponHbiid. - 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 3a7ay IO TEOPUM BEPOSTHOCTEN W
MaTeMaTH4YeCKON CTaTUCTHUKE: yaeOHoe mocobue it By30B / B.E. I'mypmaHn. - 11-¢
u3nl.; nom. u mepepad. - Mocksa: FOpaiit, 2022. - (Beicmiee oOpa3zoBanue). -
Oo6pazoBatenbHas mwiatdhopma FOpaiit. - Tekct : anekTponHsbIi. - ISBN 978-5-534-
08389-7. - URL: https://urait.ru/bcode/488572. - (ID=97236-0)

. I'mypman, B.E. Teopus BeposiTHOCTEN M MaTemMaTH4yecKasi CTaTHUCTHKA : Y4eOHUK
mwia By3oB / B.E. I'mypman. - 12-e u3n. - Mocksa: HOpaiit, 2022. - (Bsicmiee
oOpazoBaHnue). - O6pazoBarenbHas miaatgopma FOpaift. - TekCT : 2IeKTPOHHBIN. -
ISBN 978-5-534-00211-9. - URL: https://urait.ru/bcode/488573. - (ID=109192-0)

. Munopckuii, B.I1. COopHHK 3a71a4 10 BBICIIEH MaTeMaTHKE : yueOHOe mocoOue A
BTY30B : B COCTaBe yueOHO-MeToanueckoro komiuiekca / B.I1. Munopckuii. - 14-¢
u3J. ; ucrp. - Mocksa : @u3uko-maTemMaTuueckas qureparypa, 2003. - 336 c. -
(YMK-Y). - Tekcr : HenocpenctBeHubii. - ISBN 5-94052-045-6 : 84 p. 12 k. -
(ID=15235-846)

. [Muckynos, H.C. Iuddepennmanbaoe 1 HHTETpaIbHOE UCUUCICHUS : yueOHOe
nocoOwue JJis BTY30B : B 2 T. : B COCTaBE Y4eOHO-METOAMIECKOTO KomIuiekea. T. 2 /
H.C. ITuckyHoB. - crep. - Mocksa : Unterpain-IIpecc, 2008. - 544 c. - (YMK-VY). -
Tekct : HenocpeactBeHubid. - ISBN 5-89602-013-9 (Y. 2) : 269 p. 10 k. -
(ID=76148-288)

[Tuckynos, H.C. luddepennmanbaoe 1 MHTErpagbHOE UCUUCICHUS ;| ydeOHOe
nocoOue AJig BTY30B : B COCTaBe yueOHO-MeTo1nyecKoro kommiekca : B2 T. T. 1/
H.C. [TuckyHoB. - ctep. - MockBa: Unrterpan-Ilpecc, 2008. - 416 c. - (YMK-Y). -
Tekct : HenocpeactTBeHHbid. - [ISBN 5-89602-012-0 (T. 1) : 369 p. 60 k. -
(ID=76146-287)

18



10.1llunaues, B. C. Bricmras matemaTuka : yaeOHOE TOCOOHE /IJIst BY30B /
B. C. lllunaueB. — 8-e uszf., nepepad. u non. — Mocksa : U3aatensctBo FOpaiit,
2022. — 447 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-12319-7. — Tekct
: oaneKkTpoHHbIN // Obpa3oBaTensHas miargopma FHOpaiit [caiit]. — URL:
https://urait.ru/bcode/488662(1ID=112923-0)

7.2. lonoJHUTEIbHAS JUTEPATYpPa MO JUCHUIITIMHE

1. bexnemumes, JI.B. Kypc ananutuueckoit reoMeTpuu v TMHEHHON aireOpH :
yueOHHK aiis (pu3.-MaT. ¥ uHK.-pu3. cren. By3oB / [I.B. beknemumes. - 6-¢ uzn. ;
ctep. - Mockaa : Hayka, 1987. - 320 c. - bubnuorp.: ¢. 313 . - Tekcr :
HernocpeAcTBeHHBIH. - 80 k. - (ID=57122-275)

2. bepman, I'.H. CO6opHUK 3a/1a4 110 KypCy MaTeMaTUYECKOT0 aHajiu3a : yuel. mocobdue
s By3oB / I H. bepman. - 19-e uzn. - M. : Hayka, 1977. - 416 c. - TekcT :
HEIOCPEACTBeHHBIN. - 1 p. - (ID=87860-46)

3. byrpos, f.C. Beicmias matemaTuka. 3aJladyHuK : ydeOHOE MmocoOue sl BY30B /
4. C. byrpos, C. M. Hukonbsckuit. — MockBa: M3patensctBo HOpaiit, 2022. —
192 c.— (Bricmiee oOpazoBanne). — ISBN 978-5-9916-7568-0. — Tekct
anekTpoHHbit //  OOpasoBarenvHas mmaatgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/489755. - (142288-1)

4. Jlauyra, 0. @. Ilpuxmnannas MmaTeMaTuka : y4eOHUK U IPAKTHUKYM JUIS BY30B /

0. @. Jlauyra, B. A. CamconoB ; noa o6mieit pepakuueit B. A. CamconoBa. — 2-e
u3 ., non. — Mocksa : U3patensctBo FOpaiit, 2022. — 304 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-10293-2. — TekcT : 371€KTpOHHBIH //
O6pa3zoBarenbHas mnatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/491326 . - (ID=135235-0)

5. COopHUK 3a/1a4 IO MaTeMaTHKe JJIs BTY30B : y4e0. mocodue Jjisi BTy30B : B COCTaBe
y4ueOHO-MeTonyeckoro komriekca. Y. 1 : JIunelinas anredpa u OCHOBBI
MaremaTtudeckoro ananusa / B.A. boaros [u np.]; mox pexn.: A.B. E¢umosa, b.I1.
JemunoBuua. - 2-e u3f.; ucmp. u aoi. - Mocksa : Hayka, 1986. - 461 c. - (YMK-V).
- Tekcr : HenocpencTBeHHsli. - 1 p. 20 k. - (ID=23131-57)

6. COOpHUK 3a/1a4 IO MaTeMaTHKe JJI BTY30B : y4e0. mocoOue Jyisi CTyJIEHTOB BTY30B
: B cocTaBe yueOHO-MeToandeckoro kommiekca. Y. 2 : CnenuanbHbie pa3aenbl
MaTeMatudeckoro ananusa / B.A. bonros [u ap.]; mox pex.: A.B. E¢umona, b.I1.
JlemunioBuya. - 2-e u3l.; ucrp. u aoi. - Mocksa : Hayka, 1986. - 366 c. - (YMK-V).
- Texct: HenocpeacTBeHHbIN. - 1 p. - (ID=23137-525)

7. banamos, A.H. IlpakTukym o mMarematvke [Jjsi CTYACHTOB 3a04YHOW (POpPMBI
oOyuenus: yueoHoe mocodue. Y. 2 / A.H. banamos, M.A. lllecrakoBa; TBepckoit
rOCyJJapCTBEHHBIM TeXHUYECKUM yHHBepcuTeT. - TBepp : TBI'TY, 2015. - 119 c. :
uil. - Tekct: HenocpeAacTBeHHBIN. - ISBN 978-5-7995-0768-8 : 165 p. - (ID=109217-
68)

8. bamamor, A.H. IlpaktTukymMm mno MaremaTuKe Uil CTYJIEHTOB 3a04YHON (opMbl
oOyuenus : yueb. mocooue. Y. 2 / A.H. banamos, M.A. lllectakoBa; TBepckoii roc.
TexH. yH-T. - TBepn: TBI'TY, 2015. - Cepsep. - TekcT : anexkrponHsbIi. - ISBN 978-
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5-7995-0768-8:0-00.URL:http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/108794.
- (ID=108794-1)

9. banamos, A.H. IIpakTukym 1o MareMaTuke JJis CTyI€HTOB 3a04HON (POPMBbI
o0yueHnus : yue6. nocodue. Y. 1/ A.H. banamos, 1.A. Jlecuuuesckas, M.A.
[lTecrakoBa; TBepckoii roc. TexH. yH-T. - 1-e u3n. - Tepp : TBI'TY, 2013. - 111 c. -
Cepgep. - TekcT : HemocpeACTBEHHBIN. - TeKCT : 35eKTpoHHbIN. - [SBN 978-5-7995-
0632-2: 175 p. 25 x. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/97226. - (ID=97226-70)

10.bopucosa, E.B. Kpatkuii Kypc BbICILIEN MaTEMAaTUKA B KOMMEHTAPUSIX K TECTAM
I'ocynapctBernnoro O6pazoBarensHoro Cranmapta : HHGOPM. - KOMIIBIOTEPHBIE U
TYMaHHT. Harp.: yue0.-crpas. mocodue / E.B. bopucosa, JI.M. ITumxkakosa. - 1-e
u3a. - TBeps : [6. u.], 2009. - 241 c. - (ONeKTpOHHBIN 3K3aMeH). - TeKCT :
HEIMOCPEACTBEHHBIMN. - [0. 11.]. - (ID=79834-99)

11.1ecrakoBa, M.A. [IpunokeHnus TeOpuN PYHKIHI KOMITJIEKCHOTO MEPEMEHHOTO :
yuae0. mocobue / M.A. Illectakosa, FO.A. Eropos, JI.A. Banrommna; TBepckoii roc.
TexH. YH-T. - TBepb: TBI'TY, 2014. - Cepsep. - Tekct: anexkTponHsiil. - ISBN 978-5-
7995-0730-5: 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105052. - (ID=105052-1)

12.1llecrakoBa, M.A. [Ipunoxenus teopuu (PyHKIUH KOMIUIEKCHOTO MEPEMEHHOTO :
yue6. mocodue / M.A. IllectakoBa, FO.A. Eropos, JI.A. Bantomuna; TBepckoit roc.
TexH. yH-T. - TBepn: TBI'TY, 2014. - 99 c. - Tekcrt: HenocpeacTBeHHbId. - ISBN
978-5-7995-0730-5: [6. 11.]. - (ID=105416-165)

7.3. MeTonu4ecKkue MaTepHuaJibl

Memoouueckue ykazanus K npaxmuyeckum pabomam:

1. O6paboTka SKCTIEpUMEHTABHBIX JAHHBIX : METOJI. YKa3aHUs AJisi OaKkaiaBpoB
Bcex cnell. / TBepckoii roc. TexH. yH-T, Kad. BM; coct. JI.B. Ilnetues. - TBeps :
TBI'TY, 2016. - Cepsep. - Tekcr: anexkrponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112886. - (ID=112886-1)

2. DneMeHThl TEOPUH MACCOBOI0 00CITYyKMBaHUSA : y4e0.-MeTo/I. TocoOue Mo
BBICIII. MaTeMAaTHKE JJI CTyAeHTOB Beex criell. / coct.: B.K. Ilpsixuna, C.A.
Cenosa ; Tepckoii roc. TexH. yH-T, Kad. BM ; mox pen. B.JI. T'opsiuena. -
Teepn : TBI'TY, 2014. - Cepsep. - Teker : anektponnsiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/102507. - (ID=102507-1)

3. COOpHUK MHIUBUAYaIbHBIX 33JaHUN MO BBICIIEH MaTeMaTHKeE : y4e0.-MEeTO/I.
nocoOue a1 0akaiaBpoB Beex cnenuanbHocTe. Y. 2 : Heonpeenennsiii u
ornpeaencHHbIA nHTerpan. yHKINK HECKOIBKIX epeMeHHbIX / TBepckoi roc.
TexH. yH-T, Kad. BM; coct.: A.b. Jlomxenko, M.B. Mycumna. - Tseps : TBI'TY,
2014. - Cepsep. - Tekcrt: anmekTponHbId. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105778. - (ID=105778-1)
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4. COOpHUK MHAUBUYaTbHbIX 3aJJaHUN M0 BBICIIEH MAaTEMaTUKE : yue0.-MeTO/I.
nocobue st 0akamaBpoB Beex crnenuaibHocTei. Y. 1 : BBenenue B nuHeitHy1o
anreOpy U aHAIMTUYECKYIO reoMeTpHio. BBeieHne B MaTreMaTuuecKuii aHaius /
TBepckoii roc. texs. yu-1, Kad. BM; cocr.: A.b. Jlomkenko, M.B. Mycuna. -
Teepp : TBI'TY, 2014. - Cepsep. - Teker: anekrponssiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105777. - (ID=105777-1)

5. Crnaiia-nexkuuu no AucuuiuinHe "Marematuka" Jjis CTyJICHTOB BCEX
HaIpaBJeHUH U crielaibHOCTEH (4 ceMecTp): B COCTaBe yueOHO-
MeToaudecKoro komriekca / TBepckoii roc. TexH. yH-T, Kag. BM. - TBeps :
TBI'TY, 2012. - (YMK-JI). - Cepsep. - TekcT : anekTponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110243. - (ID=110243-1)

6. Cnaitg-nexkuuu o gucuuiinae "MartemaTtuka" 11t CTyICHTOB BCEX
HaIpaBJICHUI U crienuaibHOCTEN (3 ceMecTp): B cocTaBe yueOHO-
MeToandeckoro komruiekca / TBepckoii roc. TexH. yH-T, Kad. BM ; coct. M.B.
Mycuna. - Teps : TBI'TY, 2012. - (YMK-JI). - Cepsep. - Teker :
anekTpoHHsbIl. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110220. - (ID=110220-1)

7. T'opsiues, B.Jl. Crnaiin-nekiuu no nucuuiuinHe "Martemartuka' uist CTy I€HTOB
BCEX HAIPABJICHUM U CIIEIMATILHOCTEH : B COCTaBE YU4eOHO-METOANYECKOTO
komruiekca / B.JI. ['opsiaeB; TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps :
TeI'TY, 2012. - (YMK-JI). - CepBep. - Tekct: anektponssiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110278. - (ID=110278-1)

8. Crnaiia-nexkuuu o AucumiuinHe "Martematuka" Jj1s CTYJIEHTOB BCEX
HaIpaBJICHUH U CTIIEIIMAIILHOCTEN: B COCTaBe yueOHO-METOJUIECKOTO
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)

9. Cnaiin-nexuuu o aucumiuinee "MaTtemaTuka' s CTyI€HTOB BCEX
HaIpaBJIeHUI U CIIELIMAIBHOCTEH : B COCTaBE y4€OHO-METOJUYECKOTO
koMmIuiekca. 3 cemectp / TBepckoii roc. TexH. yH-T, Kag. BM. - Tseps : TBI'TY,
2012. - (YMK-JI). - Cepgep. - TekcT : anextponHsIit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110255. - (ID=110255-1)

10.Crnaitg-nexuuu no gucuuiuinae "MartemaTtuka" 11t CTyICHTOB BCEX
HaIpaBJIeHUH U CIEIIMAIbHOCTEHN: B COCTaBE yueOHO-METOJUYECKOTO
KoMIekca. 2 cemectp / TBepckoi roc. TexH. yH-T, Kad. BM. - Teeps: TBI'TY,
2012. - (YMK-JI). - Cepsep. - Tekct: anexkrponHsiit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110254. - (ID=110254-1)

11.Cnaitg-nexuuu no aucuuiinae "MartemaTtuka" 11t CTYyICHTOB BCeX
HaIpaBJICHUI U CIIELMAIBHOCTEH : B COCTaBE Y4€OHO-METOJUUYECKOTO
koMmriekca. 1 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY,
2012. - (YMK-JI). - Cepsep. - TekcT : anexkrponHsiit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110252. - (ID=110252-1)

21



12.Caitg-nexuuu o aucuuiuinae "MartemaTtuka" i CTyA€HTOB BCEX
HaIpaBJIEHUI U CIIELMAIBHOCTEN : B COCTaBE Y4€OHO-METOJUUYECKOTO
koMmIuiekca / TBepckoi roc. TexH. yH-T, Kag. BM. - Teeps : TBI'TY, 2012. -
(YMK-JI). - Cepgep. - Tekcr: anekrponnbiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110218. - (ID=110218-1)

13.PykoBOJCTBO K pelieHuto 3a1a4 1o Mmarematuke. Y. 2 / TBepckol roc. TeXH. yH-
T, Kad. BM; coct.: A.H. banamos, JI.A. Bansesa, FO.A. Eropog. - Tsepsb :
TBI'TY, 2010. - Cepsep. - Tekct : anexkrponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109432. - (ID=109432-1)

14. PykoBoacTBO K perienuro 3aaad mo maremartuke. Y. 1/ TBepckoit roc. TexH.
yH-T, Kad. BM ; coct.: A.H. banamog, JI.A. BanseBa, B.B. I'puropsera, FO.A.
Eropos ; nox pen. B.JI. ['opsiueBa. - Teps : TBI'TY, 2010. - 100 c. - uckera. -
Cepsep. - TekcT : HemoCpeACTBEHHbIN. - TEKCT : 3MeKTPOHHBIH. - [0. 11.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/84693. - (ID=84693-3)

15.1Iponbkus, FO.C. DnemenTs! Teopuu rpadoB U UX TEXHUYECKHE MPUIIOKECHHUS
y4eb.-meTo1. mocodue as cryaeHToB TexH. creil. Y. 1/ 10.C. [Iponbkun, FO.A.
Eropos; TBepckoii roc. texs. yu-t, Kag. BM. - Teeps : TBI'TY, 2007. - 1
anekTpoH. ont. Tuck (CD-ROM). - CD. - TekcT : 3eKTpOHHBIH. - [0. I1.]. -
URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/64556. - (ID=64556-1)

16.2OneMeHTBl MaTEMaTUYECKOW CTATUCTUKH : METOJ. YKa3. AJIsSl CTYJIEHTOB BCEX
cret. / coct.: A.b. {omkenko, .I'. UyObunumse ; TBepckoit roc. TeXH. YH-T,
Kad. BM. - Teeps : TBI'TY, 2006. - IuckeTa. - Cepsep. - Tekcr :
anexkTpoHHsbIl. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/61008. - (ID=61008-1)

17.YucnoBble psiibl : METO. yKa3. Juist Bcex crell. / coct. U.I'. UyOununse ;
Tsepckoii roc. TexH. yu-1, Kag. BM. - Teeps : TBI'TY, 2006. - Cepsep. -
Huckera. - TekcrT : 3neKkTpoHHBIH. - [0. 11.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/60473. - (ID=60473-2)

18.0OneHounsble cpencTBa no aucHuuIuIinHe "MaTteMmarnka' 1uist BCcex HallpaBJICHUN U
npoduiield MOArOTOBKY : B COCTaBe yueOHO-MeToinueckoro komiuiekca / Kag.
Bricmiast matematuka. - 2017. - (YMK-JIM). - Cepsep. - TeKCT : 2JIEKTPOHHBIH.
- 0-00. - (ID=119171-1)

7.4. [IporpaMmmHoe o0ecriedyeHHe 1Mo JMCIUIIHHE

Omnepanuonnas cuctema Microsoft Windows: murensuss NelCM-176609 u NelCM-
176613 (Azure Dev Tools for Teaching.)
Microsoft Office 2007 Russian Academic: OPEN No Level: munensus Ne41902814.

7.5. Cniennaau3npoBaHHbIe 0a3bl JAHHBIX, CIPABOYHbIE CHCTEMBbI, 3JIEKTPOHHO-

OnbMoTEeYHbIEe CHCTEMBI, TPpodeccHOHANIbHbIEC MOPTAJbl B UHTEepHeT

ObC u nmuuen3nonnsie pecypesl TBI'TY pasmenieHsr:

22



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

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

. OBC "Jlans": https://e.lanbook.com/

. OBC "YHuBepcurerckas oubianoreka onnain": https://www.biblioclub.ru/

. L1OP IPR SMART: https://www.iprbookshop.ru/

. DIEKTpOHHAs oOpasoBaTeibHas matdopma "FOpant" (BOBC

«¥Opaiit»): https://urait.ru/

. Hayunas snexktponnas 6uoimnoreka eLIBRARY:': https://elibrary.ru/

8. Undopmarmonnas cucrema "TEXHOPMATHUB". Kondurypanus "MAKCUMYM" :
ceTeBas Bepcus (rogoBoe OOHOBJIECHHUE) : [HOPMATUBHO-TEXHUYECKHE, HOPMATHBHO-
npaBoBble U pykoBojsiue 1okyMeHTsl (I'OCTsi, P, CHullst u ap.]. Quck 1, 2, 3, 4.
- M. :Texnopmarus, 2014. - (JJoxymenrauus nns npodeccuonanon). - CD. - Tekcr :
AeKTpOoHHBIN. - 119600 p. — (105501-1)

9. baza naHHBIX y4eOHO-METOTUICCKUX

KoMIuiekcoB: https:/lib.tstu.tver.ru/header/umk.html

NN B~ W~

]

YMK pa3zmelieH:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/ 115751

8. MaTtepuajbHO-TeXHHYECKOEe o0ecnedyeHne U CIUIIUHbI

Jlns mpoBeneHHs JIGKIMM M TPaKTHYCCKUX 3aHATHH MO JUCHUIUIMHE Kademapa
«BpIcmieit MaTeMaTUKU» UCTOIb3YET ayAUTOPUHN; CIICIIUAIN3UPOBAHHBIC yUeOHbIE KIIACCHI,
OCHAILIEHHBIE COBPEMEHHON KOMIIBIOTEPHON TEXHHKOM, MPOEKIIMOHHBIM 000PYI0BaHUEM,
HEOOXOAMMBIM MPOTPAMMHBIM 00ECIICUEHNEM, JIEKTPOHHBIMU YUECOHBIMU TOCOOHMSIMH JITIS
IPOBEJICHUS MMPAKTUUECKUX 3aHATUH U CAaMOCTOSATEIbHON paboTHI.

Ectb B Hamuuuu NPE3EHTALMOHHBIE MYJIbTHUMEIUWHBIE JIEKIIMOHHBIE KYpChl IO
MaTE€MaTUKe, U TECTUPYIOIIME Mporpammsbl, pa3paborku kadenpsl BM u BHemHux
pa3pabOTYMKOB.

9. OueHovHbIe cpeACcTBAa AJs MPOBeIeHUs] MPOMEKYTOYHOM aTTeCcTAlNH

9.1. OeHOYHBIE CPEACTBA IJIS IPOBEACHUS MPOMEKYTOUHOM aTTecTaunu B popme
IK3aMeHa

1. DKx3aMeHaIMOHHBII OUJIET COOTBETCTBYET popMe, yTBepkaeHHOU [lonoxxennem o
pabouyux nporpammax JHWCLHIUIMH, COOTBETCTBYIOIIUX (PeAepabHbIM IOCYIapCTBEHHBIM
o0Opa3oBaTeNbHBIM CTaHAApTaM BBHICIIETO0 OOpa30BaHHUs C Y4YETOM MNPOECCHOHATBHBIX
cTaHaapToB. TumoBoil oOpasel] dK3aMEeHAalMOHHOTO Owiera npuBedeH B llpumoxenuw.
OOyuaronieMycs a€tcsi paBO BbIOOpa 3aJaHUN M3 4YMCIA, COJAEpKaIluxcsi B Ouiere,
OpUHUMAsi BO BHUMaHUE OIIEHKY, HAa KOTOPYIO OH MPETEHAYET.
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Ywucno »oKk3aMeHAaMOHHBIX OwmieroB — 15. Uwmcmo BompocoB (3amaHmii) B
HK3aMEHAllMOHHOM Ouiere — 5 (2 Bompoca Ansi KaTerOpuu «3HAaThb» W 3 BOIMpoca s
KaTeropuu «yMETb»).

IIpopomxuTenbHOCTD dK3aMeHa — 60 MUHYT.

C 1enbl0 MOBBIIMIEHHUS] OTBETCTBEHHOCTH OOydYaromIerocs 3a pe3ysbTaT dK3aMeHa
YCTaHaBIIMBAIOTCA ClEyI0IIMe TpeOOBaHUS:

YAaCTUYHO IIPABWIIbHBIE OTBETHI C APOOHBIMU OajjlaMu HE NPEAYCMOTPEHBI;

BEPHOE BBINOJIHEHHE 3aJaHus (pelleHHs 3aJadd) He JOIyCKaeT JIoObIX
HOTPEIIHOCTEN 10 CYLIECTBY 3aJaHus.

2. lllxana olleHWBaHUS MPOMEXKYTOUHOM aTTecTan B ¢GOpMe DOK3aMeHa —
«OTIIMYHOY», «XOPOLIO», «YIOBIECTBOPUTEIILHOY, «HEYIOBIECTBOPUTEILHOY.

3. Kpurepuu oLleHKH 32 3K3aMEH:

JUISL KATETOPUU «3HATH»:

BBINIE 0230BOTO — 2;
0a30BbIN — 1;
Hmxe 6azoBoro — 0;
KPUTEPHUH OLICHKU U €€ 3HAaUEHUE JUIS1 KATETOPUU «YMEThY:
orcyTcTBUE yMeHus — 0 6ai;
HaJInyue yMeHus — 2 Oaa.
«OTIUYHOY - TIpU cymMe OasutoB 9 unu 10;
«XOpOILOY - PU CyMMe OaslIoB 7 uiau 8
«yAOBJIETBOPUTEIBHOY - IIPU CyMMe OaisioB 5 wiu 6;
«HEYJIOBJIETBOPUTEIHHOY - Mpu cymme 6aimos 0, 1, 2, 3, 4.

4. Bua 5K3aMeHa — NTUCbMEHHBIN IK3aMEH.

5. baza 3ajianuil, npeabsaBiaseMas 00y4aromuMcs Ha SK3aMeHe

Bomnpocsl k 5k3aMeny:

1 cemecTp

1. Marpunsl (onpenenenue, npumepsl). Knaccudukanus matpun. JIuHelHble onepanuu
HaJ, Marpuuamu (ompelejeHue, CBOMCTBA). TpaHCIOHMpOBaHWE MaTpull (ONpeneseHue,
MIPUMEPBI, CBOMCTBA).

2. Omnpepenurtenn BTOPOro U TPEThEro nopsiaka. OnpeneseHue NeTepMUHAHTa KBAaIpaTHON
MaTpuLbl opsaka n. Beraucienne onpenenureneil. CpoiicTBa onpenenureneil. Pasnoxenue
OTIPEICIIUTENIS 110 CTPOKE (CTONOIY).

3. Omnpenenenne oOpaTHOW MaTpuupl.  BpluucieHue warpuibsl, OOpaTHONW JaHHOM.
CaoiicTBa.

4. YMHoxeHue matpull. CBOKWCTBA YMHOKEHUSI MATPHIL.

5. OOmwii BUJ CUCTEMBI JTUHEHHBIX ypaBHEeHU. Pemenne cuctembl. CUCTEMBI COBMECTHBIE
U HECOBMECTHBIE, OIIpe/eJeHHbIE M HeomnpeaeaeHHble. JlomycTtumbie mnpeoOpazoBaHus
CUCTEMBI JIMHEUHBIX YPABHECHUM.

6. PemeHue cucteM n JIMHEWHBIX anreOpandyecKux YpPaBHEHHUHW C N HEU3BECTHBIMHU 11O
npaBuiy Kpamepa. Pemenue cuctemsl n JIMHEHHBIX anreOpandecKux ypaBHEHUN METOJIOM
l"aycca.

7. JluHEWHO 3aBHCUMBbIE M JIMHEMHO HE3aBUCHMBIE CHCTEMBI BEKTOpOB. (CBONCTBa.
BasucHble BEKTOpPHI TpocTpaHcBa R", WX HE3aBHCHMOCTH. PasiokeHHe MpPOHU3BOJILHOTO
BEKTOpa o 0azucy.

24



8. Panr wmarpuupl. OnemeHTapHble IpeoOpa3oBaHMs MaTpulbl. Teopema o pasre.
Brruncnenue panra MaTpuLblL.

9. UccnenoBanue cucrem JuHENHbIX ypaBHeHud. Teopema Kponekepa-Kanemnmu. Cucremsl
JIMHENHBIX OJTHOPOAHBIX yYpaBHEHMI. (CBOWCTBA PEUICHHUN OJTHOPOJHOM CHUCTEMBI JIMHEHHBIX
ypaBHeHHW.  @DyHAaMeHTajlbHAasd  CUCTEMa  PELIEHWM,  yCIOBHE  CYLICCTBOBAaHUA
byHIaMEHTAIBHOW  CHCTEMBbl pelleHuid, ee HaxoxaeHue. CBA3b MEXIy pPEIICHUIMHU
OIHOPOJHOW Y HEOJHOPOJHOM CUCTEMBbI JIMHEHHBIX YPABHECHUM.

10. Cucrembl KOOpIMHAT Ha IUIOCKOCTM W B mpocTpaHcTBe. lIpocreitmne 3amgauu
AHAJIMTUYECKON T€OMETPUU: BBIUMCICHUE JJIMHBI OTPE3KA YEPE3 KOOPAMHATHI €r0 KOHIIOB,
BBIUHCIICHUE IUIOLIAIA TPEYTOJIbHUKA, IEJICHUE OTPE3KA B JAHHOM OTHOLLICHUMU.

11. IloHsiTue BEKTOpa, HYJEBOIO BEKTOpPA, KOJUIMHEAPHOIO BEKTOpA, PABHBIX BEKTOPOB,
KOMIUJIAHAPHBIX BEKTOPOB. JIMHENHbIE onepanuu HaJ BeKTopaMu. [Ipoekuus BekTopa Ha OCh.
12. OnpenenieHne  CKAISIPHOTO  MPOU3BEICHUST BEKTOPOB, €ro TIEOMETPUYECKHE U
anredpanyecKue CBOWMCTBA. BpIpakeHHE CKAIAPHOTO  MPOU3BEIECHUS Yepe3 KOOPIUHATHI
IIEPEMHOKAEMBbIX BEKTOPOB. BpIUMCIIEHHE UIMHBI BEKTOPA U YIJIa MEXIY BEKTOPAMH.

13. BekToOpHOE W CMEIIAHHOE IMPOU3BEIAECHUE BEKTOPOB, HMX OCHOBHBIE CBOWCTBA M
TEOMETPUYECKAN CMBICI. BbIpa)keHMe BEKTOPHOTO M CMEUIAHHOTO NPOWU3BEICHHS Yepe3
KOOpJIMHATBl COMHOXUTeNeH. ['eomerpuueckoe mNpuiIokKeHUWe (BBIYUCICHHE IUIOLIATN
napajuiesiorpaMma, oObéMa MapajuieNienuiena, TeTpadapa,  yCIOBHE KOMIUIAHAPHOCTH
BEKTOPOB).

14. [Ipsmass Ha muIocKOCTU. Paznuunble ¢Gopmbl 3amucu ypaBHEHUs NpsiMoil (oOriee
ypaBHEHUE MPSMOM, YpaBHEHUE MPSIMON C YIIIOBBIM KO3(PDUIIMEHTOM, YpaBHEHUE MPIMON B
OTpE3Kax Ha OCSIX, KAaHOHMYECKOE YPAaBHEHUE IMPAMOM, IAPAMETPUUYECKHUE YPABHEHUS
npsiMoii). BbelYucieHue paccTOsSTHUA TOYKH OT HOpsiMoil. B3aummHOe pacmnoiioxkeHue IBYX
MPSAMBIX Ha IJIOCKOCTH. BhIUKCIIEHUE yIiia MeX1y NPSAMBIMU Ha TIJIOCKOCTH.

15. KpuBsle BTOporo mopsimka (dmmmrnc, rtunepboma, mapabona). OmnpeneneHue,
uccienoBanue popmbl, SIKCIICHTPUCUTET U (OKATbHBIC PATUYChI, TUPEKTPHUCHL.

16. [Inockocts B mpocTpaHcTBE. PasnuuHble BHUIBI YpaBHEHHMH  IUIOCKOCTH  (oOmiee
YPaBHEHHME IUIOCKOCTH, YPABHEHHE IUIOCKOCTH, MPOXOASIIEN 4YEPE3 TPU TOYKH, HETOJHBIE
YpaBHEHUS TJIOCKOCTH, YpPaBHEHUE TUIOCKOCTU B OTpE3Kax Ha ocsix). PaccTosHue TOYKH OT
IUIOCKOCTU. B3anMHOE pacnosnokeHue AByX INIOCKOCTEN B MIPOCTPAHCTBE. Briunciienue yria
MEXIYy MIIOCKOCTSMU. Y CJIOBUE MAPAIIIENBHOCTH U NEPIEHANKYJIAPHOCTH INTIOCKOCTEM.

17. Ilpsimasi B IpOCTpaHCTBE. YTOJI MEKy NMPSAMBIMHU B IPOCTPAaHCTBE. PaccTosiHue OT TOUKHU
110 TPSIMO1 B TPOCTPAHCTBE.

18. [loBepxHOCTH BTOpPOTO MOpsiaka (cdepa, FUIUINCOU, TUIUHAP, KOHYC, TUIIEPOOIONIbI,
napaboIouibl).

19. MHoxecTBa, onepaiiy HaJl MHOKeCTBaMU. YHCIIOBbIE MHOXKECTBA.

20. KommnekcHele uncia. Onepanuu HaJ KOMIUIEKCHBIMU 4YHCIaMHU. TpUroHOMETpUuYecKas
¥ TIOKa3arenbHas opma KoMIiekcHoro yncia. @opmyra Myaspa.

21. Yucnosas II0CJIEIOBATCIILHOCTD OrpaHnndeHHbIE u HEOIpPaHUYECHHBIE
MOCJIEIOBATENBHOCTH. bEeCKOHEUHO OoJibIMe U OECKOHEYHO Mallble IMOCJIEA0BATEIBHOCTH.
Nx ocHoBHBIE cBOMicTBA. [IpuMepbl. MOHOTOHHBIE IOCIEA0BATEIHHOCTH.

22. IlondaTtue cxonsuencs mnocaeaoBaTeabHOCTH. (OCHOBHBIE TEOPEMBI O CXOJISIIUXCS
MOCJIEA0BATENBHOCTAX. [IpenenpHbll NEpPExXoln B HEpPABEHCTBAX. leopeMa O Mmpenesne
MOHOTOHHOW OrpaHUYEHHOM NOCIEN0BATENBHOCTH. HuUCO €.
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23. Ompenenenne  pynkmuu. CrnocoObr  3amanus  yskmumit.  ['paduk  PyHKIHE.
Orpanunuennbie Qynkuun. Monotonnsle pyHkiun. Cnoxnas Gynkuus. O6patHas GyHKIuA.
Onpenenenus, npumepsbl. YeTHble 1 HeueTHble PyHKUUU. [lepruoauyeckue GyHKIMN.

24. Onpenenenune mnpenena pynkuuu B Touke. I[lpumepsl. TeopemMa o €AMHCTBEHHOCTH
npeaena ¢yHkiuu B Touke. [Ipenens Ha 6eCKOHEUHOCTH. ApudMeTHYecKre onepauu HaJy
byHKuMsIMHI, UMeronuMu npenen. CBoicTBa npeena.

25. beckoHeyHO MaJible U 0€CKOHEYHO OoJbIue (B JaHHOW TOYKE) PYHKIIMH ¥ TIPUHITUTIB UX
cpaBHeHUsl. OTHOCTOPOHHUE TpEJeNbl. 3aMeyaTenbHble npenesbl. [IpenensHblil nepexos B
HepaBeHCcTBax. [Ipenen cnoxxHou QyHKIMH.

26. [lonsiTne HenmpepbIBHOCTH (YHKIIMM B TOYKE M Ha MHOXeCTBe. Apudmernueckue
orepaiuy Haj HenpepblBHBIMU (QyHKUMsAMU. Kinaccudukanus Touek paspbiBa (yCTpaHUMBbIN
pa3phIB, pa3pbIB IEPBOTO POJA, Pa3pbIB BTOPOIO POJA).

27. JlokanpHBIE CBOMCTBAa HEMPEPBIBHBIX (PYHKIMA. HempepbIBHOCTH CHOXKHOW (PYHKIIMH.
YcnoBuss  HENPEPBIBHOCTM  MOHOTOHHBIX u  oOpatHeix (QyHkmmid. Ilpocteitmue
AJIeMEHTapHbIE (PYHKIIMH U UX OCHOBHBIE CBOMCTBA.

3 cemecTp

1. 3anmaum, MIPUBOJAIINE K g depeHuranbHbIM YPaBHEHUSIM.
Huddepenunansubpie ypaBHeHUs nepBoro nopsaka. M3okmunel. 3anaya Komu. Teopema
CYILIECTBOBAHMS U €IMHCTBEHHOCTH pelIeHus 3a1aun Kommn.

2.OCHOBHBIE KJIacChl yPABHEHUM, HHTETPUPYEMBIX B KBaJ(paTypax: YPaBHECHHUS C
pa3IeAOIUMUCS IEPEMEHHBIMH, OJTHOPOJHBIE YPABHEHUS, YPABHEHUS, IPUBOUMBIE K
ypaBHEHUSIM C OJTHOPOJHOM PyHKIMEH, TuHEHbIe TudepeHinanbHble YpaBHSHUS
IIEPBOro MOPSAAKA, ypaBHEHUS bepHyiu.

3. Jluddepennmanbabie ypaBHEHUS BHICIINX MOPAKOB. 3anadya Komm. YpaBuenus,

JOILY CKAOIIUE TTOHMKEHUE MTOPSAIKA.

4. Tlomstme o0  KpaeBbIX 3amadax Ui JuddepeHIHaTbHbIX  YPaBHEHUM.
JIuneitnple auQdepeHunanbHble ypaBHEHUS: OJHOPOAHBIE M HEOAHOponHble. OOmiee
pemenne. @yHaameHTanpHas cucTeMa pemeHu. Meron Jlarpamxka Bapuanuu
OCTOSIHHBIX.

5.JIuneitnblie qud pepeHnranbHble YpaBHEHUS C TOCTOSIHHBIMU KO3 (PUIIMEHTAMHU.
JIuHeitHple HEOAHOPOAHBIE YPABHEHUSI C OCTOSSHHBIMHU KO3 (UIIMEHTaAMH U CIIEUATIbHON
IIPABOM YaCThIO CIIELMAIIBHOIO BUJIA.

6.HopmasnbHas cuctema nugepeHnuanbHbIX ypaBHeHUN. BekTopHas 3annuck HopManbHON
cucteMbl. CUCTEMBI JIMHEWHBIX AUPPEpEeHLINaTbHBIX YPABHEHUM ¢ TOCTOSSHHBIMU
KodhpuIreHTamu.

7.3a1auu, NPUBOISAIIME K TOHATUIO JBOMHOTO U TPOMHOI0 MHTErpaioB. OnpeneneHue NOHATHS
JIBOMHOTO U TPOitHOTO HHTETpaioB. x reoMmerpudeckuii u puzndeckuii cMbpicii. OCHOBHBIC
CBOWCTBA KPaTHBIX UHTErPAIOB. TE€OpEMBI O CpeIHEM.

8.BbluncieHrne KpaTHbIX HHTETPAIOB METOAOM CBEICHHUS K TIOBTOPHOMY UHTETPAITY.
9.3ameHa nepeMeHHbIX B IBOMHOM MHTerpaie. SkoouaH. J[BOMHON HHTErpai B MOJISPHBIX
KOOpAMHATaXx.

10. 3amMeHa nepeMeHHbIX B TPOMHOM uUHTerpaie. SAxkoduan. {ununapuyeckue u
chepuueckue KOOpAUHATHI.
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11. TlpumeHeHHE KPaTHBIX HHTETPAIOB JIJISl BEIYUCICHUS 00bEMOB H IIOMIAEH, IS
peIIeHs HEKOTOPBIX 3a/1a4 MEXaHUKU U (DU3UKH.

12.  3apaum, npuBOASIIME K MMOHATHIO KPUBOJMHENHOTO nHTErpana. OnpenesieHue
KPUBOJIMHEWHBIX UHTETPAJIOB IIEPBOTO U BTOPOTO POAA, UX OCHOBHBIE CBOWCTRBA.

13.  BbluucneHue KpUBOJIMHENHBIX HHTETPAJIOB.

14. T'eomeTpuuecKHE U MEXAHUYECKHUE MPUIIOKEHNS KPUBOIUHEWHBIX HHTETPAJIOB.

15.  CBsA3p MeXIy KPUBOJMHEUHBIMU UHTErPAJIAMH IIEPBOTO U BTOPOTO POJA.
KpuBonrHeNHbIE HHTErpAJIBI IO 3aMKHYTOMY KOHTYPY. Y CJIOBUSI HE3aBUCUMOCTHU OT ITyTH
uHTerpupoBanus. @opmyiia I puna.

16. OnpeneneHue U OCHOBHbBIE CBOMCTBA MOBEPXHOCTHBIX HHTErpaioB. @opmyna
Crokca. @opmyna ["aycca-OcTporpaackoro.

17. Ilpunoxxenus k 3agayaM Teopuu noiisg. CKalgpHOE U BEKTOpHOE noJie. BekropHsbie
TuHUN ¥ ux auddepeHimanbabie ypaBHeHUss. OCHOBHBIC THITHI TTOJICH.

18.  JluBepreHIus BEKTOPHOTO TOJIA, €€ (U3HUECKUI CMBICT B THAPOIMHAMUKE.
Brruucnenne nuBepreniuu. ConeHOUanbHbIE OIS,

19.  JluneliHbli MHTETpai B BEKTOpHOM moJje. Pabora cunoBoro nons. Lupkyssauus
BEKTOpHOrO noJiist. Teopema CTokca.

20. PoTop BEKTOPHOTO MOJIsA, €0 KOOPJAUHATHOE U UHBAPUAHTHOE OIPEICICHUS.
PuU3NYECKUN CMBICI POTOPA B IIOJIE CKOPOCTEU. Y CIIOBUSI HE3aBUCUMOCTH JIMHEUHOTO
UHTErpasia ot (GOpMbI MyTH UHTETPUPOBAHUS.

21. IloTeHUHAIBHOE MOJE. Y CIOBUE MOTEHIUAIBHOCTH MOJIs1. BrluncieHne INHEHOTO
VHTETPAJIa B IOTEHIIMAJIBHOM TIOJIE.

22. IloTOoK BEKTOPHOTO MOJISl 4Yepe3 NOBEPXHOCTh. OCHOBHBIE TUIIBI TIOJIEH.

JHomyck 1m0 3Kk3ameHa (OWMHApHBIA KpUTEpUN) — JOMYIIEH WJIA HE JOIMYyIIEH.
[Toka3zaTenem sIBISE€TCS BBINOJHEHUE BCEX KOHTPOJIBHBIX MEPOIPUATHN MO TEKYLIEMY
KOHTPOJIIO yCIIEBAEMOCTH.

[Ipu oTBeTe Ha BOMPOCHI 3K3aMEHA JOMYCKAETCS HCIOJIb30BAHUE CHPABOYHBIMHU
JAHHBIMU.

ITonp30oBaHue pas3aWYHBIMM TEXHUYECKUMU YCTpOMCTBAaMMU He pomyckaercs. Ilpu
KEJTAaHUW  CTyJICHTa TOKMHYTh MNpeAedbl  ayAUTOPUUM BO  BpEMs  DK3aMeEHa
AK3aMEHAIMOHHBIN OWJIET MOCIe €ro BO3BPAILICHHS 3aMEHSIETCS.

[IpenogaBarens HMMEET NPaBO IIOCJIE MPOBEPKM IHUCBMEHHBIX OTBETOB Ha
9K3aMEHAIlMOHHBIE BOIPOCHI M PEIICHHBIX Ha KOMIIBIOTEPE 3aJay 3a/1aBaTh CTYICHTY B
YCTHOU (popMe YTOUHSIOIINE BOIPOCHI B paMKax COAEpKaHUs dK3aMEHAIIMOHHOTO OujIeTa,
BBIJIAaHHOTO CTYJICHTY.

NHbple HOpPMBI, perjiaMeHTHUPYIOIIME MpOoLEeAypY HPOBEICHUS  JK3aMEHa,
npeacTaBieHbl B 11070KeHNH O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH UM IPOMEKYTOYHOMU
aTTEeCTallH CTYJICHTOB.

9.2. OueHoYHbIE CPeACTBA sl MPOBEACHUS IPOMEKYTOYHOM aTTecTanum B popme
3a4eTa

1. Bua npomexxyTouHol aTTecTanuu B opme 3a4era.
Bun mpoMexyTOYHOM aTTecTaluy yCTaHABINBACTCS IIPEINIOJaBaTEIIEeM:
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[0 pe3yJibTaTaM TEKYIIEro KOHTPOJS 3HAHMM M yMeHM#, oOydaromierocs 0e3
JIOTIOJIHUTEJIbHBIX KOHTPOJIbHBIX UCIIBITAHUN;

M0 pe3yJbTaTaM BBINOJHEHUS JOMOJHUTEIBHOTO MTOrOBOTO KOHTPOJIBHOIO
UCHBITAHMS IPU HAJTMYUH Y CTYJIEHTOB 3a/I0JDKEHHOCTEN MO TEKYILEMY KOHTPOJIIO.

2. Ilpm mnpomexyTouyHOM arrecTanuu Oe€3 BBINOJIHEHUS JOMOJIHUTEIBHOIO
UTOTOBOT'O KOHTPOJIBHOTO UCIIBITAHUS

«3a4YTEHO» - BBICTABIISIETCS OOYYaIOIIEMYyCsl TPU YCJIOBUU BBIMIOJHEHUS UM BCEX
KOHTPOJBHBIX MEPOIPUSATUI: MOCEIIEHNE JIEKIIUI | MPaKTUYECKUX 3aHATUN B 00bEME HE
meHee 80%, BBIMOJHEHHS BCEX KOHTPOJIbHBIX paboT B 00beMe He MeHee 60%.

IIpy npomexyTOYHOM aTTeCTalMu C BBINOJHEHUEM 33aJaHUN JIOMOJHUTEIBHOIO
UTOTOBOTO KOHTPOJBHOTO WCIIBITAHUSL CTYJIEHTY BBIJAETCS OWIET C BONpPOCAMH U
3a/1a4amu.

Hucno 3aganuid U1 TOMOJTHATEIBHOIO UTOTOBOTO KOHTPOJIBHOTO UCTIBITaHus - 10.

Yuciio BonpocoB — 4 (1 Bompoc A1 KaTeropuu «3HaThy» U 3 BOIIpOca ISl KaTeropun
«YMETHY).

IIponomxuTenbHOCT — 60 MUHYT.

3. llIxana oueHUBaHUS TPOMEXKYTOUYHOM aTTECTALIUU — «3aUYTEHO», «HE 3aYTEHOM.

4. Kputepuu BBINOJHEHHUS KOHTPOJBHOTO MCHIBITAHUS U YCIOBUSI MPOCTABIICHUS
3a4éra:

JUTSL KaTETOPUU «3HATh» (OMHAPHBIN KpUTEPUIA):

Hmxe 6azoBoro - 0 6am;
0a30BbIif ypoBeHb — 1 Oanna;

KPUTEPHUH OLICHKHU U €€ 3HAUCHHE JIJIsI KATETOPUH «yMEThY (OMHAPHBIA KpUTEPUH):

otrcyTcTBUe ymMeHus — 0 6ai;
Hajnuuue ymenus — 1 Gamna.

Kpurepnn UTOroBoM OLEHKH 3a 3a4€T:

«3a4TEHO» - MIPU CyMMe OAIIoB 3 miu 4;

«HE 3a4TeHO» - Ipu cymme OamioB 0, 1 nmm 2.

5. Jlnsg [ONOJIHUTETBHOTO HWTOTOBOTO KOHTPOJBHOTIO HCIBITAaHUS CTYJIEHTY B
0053aTEIBbHOM MOPSIAKE IPEIOCTABIAETCS:

0aza 3aJaHMi, MNpeJHA3HAUYECHHBIX I MPEIbSABICHUS OO0yyarolmeMycss Ha
JOTIOJTHUTEIbHOM HMTOTOBOM KOHTPOJBHOM HCIBITAaHUU (TUIOBOM oOpasell 3agaHus
npusezeH B [Ipunoxenun);

METOOUYECKHE  MAaTEpHUAIbI, ONpeIEIAI0NINE npoueaypy  IHpPOBEIACHUS
JOTIOJIHUTEIIBHOTO UTOTOBOT'O UCIIBITAHUS U MPOCTABIICHUS 3a4ETA.

6. 3a1aHye BBINOJHIETCS MUCbMEHHO

IlepeyeHb BONIPOCOB JONMOJHUTEIbHOT0 HTOTOBOI0 KOHTPOJIbHOIO UCIILITAHUS:

2 cemecTp

1. Omnpenenenue mpon3BOAHOU. ['eomeTprdeckuii U GU3HIESCKUI CMBICT TPOU3BOTHOM.
Jubdepenumpyemocts QPyHKITUH.

2. IlpaBuna BeIYUCICHUS TPOU3BOIHBIX, CBSI3aHHBIE C ApUPMETHICCKUMU JCHCTBUSIMHA
HaJ  (QyHKUUSIMU. BeIuuciaeHus Mporu3BOAHBIX HEKOTOPHIX 3JIEMEHTapPHBIX

(GyHKLIHMN.
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10.
11.

12.

13.

14.

15.
16.
17.
18.
19.

20.

[TpousBoanas o6parnoit pynkuuu. IIpaBuno quddepeHnrpoBaHus CIOKHOMI
bynxun. Auddepenunpoanne GpyHKunii, 3aJaHHBIX MapameTpudecku. [Ipumepst
UCII0JIb30BAHUS TEOPEMBI JJI1 BBIYUCIICHUS POU3BOJIHBIX HEKOTOPBIX (DYHKLIUM.

[Tonstue nuddepenuunana pyukuuu (onpeaenenue, corcraa). [Ipasuna
mudpepeHInpoBaHUs CyMMBI, IPOU3BEICHUS U YACTHOTO ABYX (DYHKILIMMA, CJIOKHON
byukiuu 1 oopardont pyHkuuu. Gopmynsl quddepeHnpoBaHuS TPOCTEHIITNX
aneMeHTapHbIX QyHkiuil. [Ipumenenue nuddepenimana B npuOIMKeHHbBIX
BBIYHCIICHUSIX.

[IpousBoansie u AuddepeHIrambl BICIIUX MOPSIKOB.

PackpeiTie HeonpenenenHoctel (mpasuio Jlonurans).

®opmynsl Tennopa u Maknopena ¢ octatouHbIM 4iieHOM B Ileano. Paznoxenue no
dbopmyne MakiopeHa HEKOTOPBIX dJIeMEHTapHbIX (GyHKIMHA. [IpuMepsl npunoxeHui
dopmynbl Telinopa 115t mpUOIMKEHHBIX BBIYUCICHUHN dJIEMEHTAPHBIX (YHKIIUN U
BBIYKCIICHUS MIPEEIIOB.

Boszpacranue (yOsiBanue) ¢pyHKiui B Touke. JIokanbHbIi 3kcTpeMyM. HeoOxomumoe
yCJIOBHE 3KcTpeMyMa AuddepeHunpyeMon B JaHHON Touke QyHKIMH (Teopema
®depma). Jloctatrounoe ycioBue Bo3pactanus (yObIiBaHus) GyHKIIMM HA UHTEPBAJIC.
Haxoxaenue Touek akcTpemyMa pyHKIMH. JJocTaTOuHbIE YCIOBHS SKCTPEMYyMA.

Hamnpasnenue Boimykiiocty rpaduka ¢pyukiuu. Touku neperuda rpaduka QyHKIUM.
Heobxoanmoe ycioBue cyliecTBOBaHUSI TOUKH Tepernda. Teopembl 0 10CTaTOUHBIX
yCIOBUSX Tieperuoda rpaduka QyHKInUH.

AcumnroTsl rpaduka Gysakiuu. Oomas cxema uccienoBanus rpadukoB QyHKITUH.

OnemeHTHl TudPepeHnranTbHol reoMeTprun. BekTopHbIe PYHKITMU CKAJSPHOTO
apryMeHTa M UX MPOU3BOJIHbIE.

[TonsiTue GpyHKIMN MHOTUX ITepeMeHHbIX. Onpenenenue, rpaduk, JMHUA YPOBHSI.
[Tpenen u HenpepbIBHOCTH QYHKIIUU HECKOJIBKUX MepeMeHHbIX. OCHOBHBIE CBOMCTBA
HETMPEPBIBHBIX (DYHKITUH.

Ornpenenenne 4aCTHBIX MPOU3BOHBIX. [ €OMETpHUUECKUI CMBICIT YaCTHBIX
MPOU3BOAHBIX 1-r0 mopsijaka.

HuddepenunpyemMocTb PyHKIIMU HECKOIBKUX MepeMEeHHbIX. [[0THbIi
muddepeHnnan, ero cBA3b C YaCTHBIMU MPOU3BOJIHBIMU U MOJHBIM NpUpAIICHUEM
bynkuuu. ['eomerpuueckuit cMbici nmosHoro quddepennnana. Jlocrarounoe
ycinoue nuddepennpyemoctu. [Ilpumenenne nonHoro nuddepenipaia B
MPUOJIUKEHHBIX BHIYUCICHUSIX.

HubdepennupoBanue cinoxuoil pyHkimu. MHBapuaHTHOCTH (OPMBI TTOTHOTO
muddepennnana.

KacarenpHast IIIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

[IponsBoHas 1o HanpasieHuto. [ pagueHr.

YacTtHble MPOU3BOIHBIEC U AU PEpEeHIInATbl BEICIIUX MOPSIIKOB (QYHKINN HECKOIBKHIX
nepeMEeHHBIX. TeopeMbl O paBEHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

OkcTpeMyM (PyHKIMK HECKOJIBKUX NepeMeHHbIX. Heo0xoammoe ycnoBue sKkcTpeMyMma.
JloctatoyHoe ycinoBHe dKCTpeMyMa (DYHKIIMH HECKOJIBKUX MEPEMEHHBbIX.

VY cnoBHBIN SKCTpeMyM (QYHKIIMU HECKOJIBKUX IEPEMEHHBIX. METo 1 MHOKUTEIIEH
Jlarpanxa.
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21. IlonsTre nepBooOpa3HOil U HEONIPEAEIEHHOr0 nHTerpaia. OCHOBHBIE CBOMCTBA
HEOTpeAeNIeHHOTo nHTerpana. Taliuia HeonpeeIeHHbIX HHTETPAIOB.

22. OCHOBHbIE METO/Ibl UHTEIPUPOBaHUS (METO/ 3aMEHbI IEPEMEHHOM, UHTErPUPOBAHUE
10 YacTsM).

23. HTErpupyeMOoCTh B 3JIEMEHTAPHBIX (PYHKIMAX KJIacca pallMOHANIbHBIX APOOEH.

24. UnTerpupyeMocTh B 3JIEMEHTapHbBIX (PYHKUIHUAX APOOHO-TUHENHBIX
UPPALMOHATIBHOCTEM.

25. UnTerpupoBaHue TPUTOHOMETPUUECKUX QYHKIUI. Y HUBEpCcallbHAs 10JICTAHOBKA.

26. IlonsaTue onpenenéHHoro uHTerpana. OCHOBHBIE CBOMCTBA ONPEAEICHHOIO HHTErpaIa.
OcHoBHas (hopmyJia HHTErpaIbLHOTO UcUKciieHus — popmyna Hetotona - JleliOnuna.
OCHOBHBIE NTPAaBUJIA BEIYKMCIICHUS ONIPEAEIEHHBIX HHTETPAIOB. POPMYIIBI 3aMEHBI
NIEPEMEHHON M HHTETPUPOBAHHUS 10 YACTSIM B ONPEAEICHHOM HHTErpaIe.

27. CBoiicTBa onpeaeneHHoro nurerpaia. OueHKH HHTErpanoB, (OpMyJIbl CPETHETO
3HAYEHHUS.

28. IpunoxeHust onpeeIEHHOro UHTErpaa (BIYUCICHUE IO KPUBOIUHEHHON
Tpanenuy, BEIYUCICHUE JJIMHBI IYTH MIOCKOM KPUBOM IIPU pa3IMYHBIX criocolax eé
3aJlaHus, BbIYMCIIEHHE 00BbEMOB TEJ BpallleHHs], BBIYMCIEHHUE IO TOBEPXHOCTU
BpaieHust). 3agadu (GU3uKH.

29. HecobcTBeHHbIE MHTETpalibl. Kputepuii cXoquMoCTH, NPU3HAKU CPAaBHEHUS.
@opMyIIbl 3aMEHBI IEPEMEHHON U HHTETPUPOBAHHUS 110 YACTSIM.

4 cemecTp

1. Yucnossie psiabl. [Ipumepsl. [Tonstue cxopsmierocs psana. HeoOxoaumelii mpu3HaK
cX0auMOCTH pssia. CX0AUMOCTh MOJIOKUTENbHBIX paAsloB. [Ipu3naku Janam6epa u Komu.
2. Teopembl cpaBHEHUS PAAOB. 'apMOHUUECKUI PSAZl. DTaJIOHHBIE PSIIbIL.
Nurerpansubii npusHak Komwu — Makiopena cxoauMocTu psija.
3. 3HakonepeMeHHbIe  psAAbl.  3HaKouepenyrommecs psaabl.  [lpusnak  JleiiOHura.
AGCOIOTHAS ¥ YCIOBHAs CXOJUMOCTD PSIIOB.

4. Crenennble psasl. VHTEpBaN M paguyCc CXOOMMOCTH CTENEHHBIX psAnoB. (CBouCTBa
CTETNEHHBIX psAAOB. Pasnokenume GyHKIMI B cTeneHHble psabl. Vcmonbp3oBaHue
CTENEHHBIX PAAOB JUJIsl TPUOIMKEHHBIX BEIYMCICHUN.

5. Ilepuonuueckue mnpoueccbl. Tpuronomerpuueckue psael. Pang @Dypee. Teopema

Hupuxie. Koappuuuentsr Oypne.

6. Paznoxxenue B psag Oypbe GyHKIMHN, 3aJJaHHBIX HA OTPE3KE [— 7[;72'] (ua otpeske [-1;1]).
7. Paznoxenue B psag Pypbe yeTHBIX, HeUeTHBIX (QyHKIMU. Paznoxxenue B psg Dypwe
GyHKIMI, 3aJaHHBIX HA OTpe3Ke [0;/] TONBKO 1O cHHycaM (TOJILKO [0 KOCHHYCaM).

8. KomOunaropuble 3amaun U MeToAbl uX pemieHus. KomOuHaTOopHBIE mpaBuia.

IlepecTaHOBKH, pa3MeEIICHUS, COUETAHUS.

9. I[IpocTpaHCTBO 3eMEHTapHbIX CcoObITHI. Omnepauuu Hax coObITUAMH. Anredpa

coObITuil. [loHATHE CITy4aiiHOTO COOBITHSA.

10. DnemeHTapHass Teopus BEPOSATHOCTEH. MeTOonbl BBIUMCIEHUS BEPOATHOCTEM.

Kiaccuueckoe  ompezneneHue  BEpOSATHOCTU.  ['eomeTpuueckas  BEPOSITHOCTD.
Cratuctuyeckoe OmnpeacieHUue BEPOSTHOCTH.
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11. CoBMecTHbIE M HECOBMECTHBIE COOBITHS, HpUMEpPBL. TEOopeMbl CIOXEHUs U
YMHOKEHHS BEPOATHOCTEHN, UX IPUMEHEHHE.

12. ®opmyna bepHymn, €€ HCIIOJIB30BAaHHUE.

13. YcnoBHas BeposiTHOCTh. DopMyia nosiHOW BeposTHOCTU. Dopmyina balieca nepecuera
TUIOTE3.

14. HezaBucumbie ucnbiTanus. Cxema bepuymm.

15. Acumnrotuyeckue Gopmynsl. JlokanbHas u uHTerpaibHas ¢opmyiasl MyaBpa -
Jlannaca. Teopema Ilyaccona.

16. luckpeTHple ciay4dailHple BeJWYMHBL. DYHKIUS paclpelesiecHusT U €€ CBOWCTBA.

MareMaTtudeckoe 0KUAAHUE U TUCIIEPCHS JUCKPETHOU CIIyYalHOU BEJIMYUHBI.

17. HenpepbiBHbIE ~ cllyyaliHble BeIWYMHBL. DYHKIUS paclpeieieHus, IUIOTHOCTh

BEPOSITHOCTH CJIy4YalMHOM BEJIIMYMHBI, MX B3aMMOCBS3b M CBOWCTBA. MaTemaTu4eckoe

0’KMJIAHUE U JUCIIEPCUs HENPEPHIBHOW CIIy4allHOM BEJINYUHBI.

18. buHOMUANIBHBIN 3aKOH pacupeacICHUs.

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

20. IToxa3aTenbHbIN 3aKOH PACTIPEICIICHHUS.

21. HopmasibHOE pacnpeieIEeHHE U €T0 CBOKCTBA.

22. 3akoH 6oabmx yucen. Teopemsl beprynnu u UeOsiesa. LlentpanbHas npenenbHas

Teopema JIsmyHoBa.

23. I'enepanpHas COBOKYITHOCTh M BbIOOpKa. Bapuarnmonnsiii psia. ['uctorpamma,

sMIIMpUYecKas QyHKIHS pacrpeesieHus], BBIOOpOYHasi CPEIHASI U TUCTIEPCHSL.

24. CTaTHCTHYECKHE OIEHKHU: HeCMEIIeHHBIC, 3 (EKTHBHBIC, COCTOSTEIbHBIC.

ITorpentHocTs oneHkH. [JoBepUTeENIbHASI BEPOSATHOCTD U IOBEPUTEIBHBIA HHTEPBAI.

Omnpenenenre He0OXOAMMOT0 0ObeMa BRIOOPKH. [IpHHIIMT MaKCHMaTbHOTO

IPaBAONOA00HS.

25. OyHKIMOHAIBHAS 3aBUCUMOCTD U perpeccusi. Kpuseie perpeccnn, nX CBOKWCTBA.

KoaduimenT xoppensiunu, KOppensiuoOHHOE OTHOIIEHNE, HX CBOMCTBA U OLICHKH.

26. CtaTuCTHYECKHE METOIbI 00pabOTKH SKCIIEPUMEHTABHBIX JAHHBIX.

27. OnpeneneHue napaMeTpoB HEJTMHEWHBIX YPABHEHUN PErPECCUN METOJOM

HAaVMEHBIIUX KBAIPAaTOB HEMIOCPEICTBEHHO U C TOMOIIBIO JIMHEAPU3YIOIINX 3aMEH

EPEMEHHBIX.

28. IlonsTtue o kpurepusx coraacus. [[poBepka runore3 0 paBeHCTBE J0JEH U CPETHUX.

[IpoBepka runoTesbl 0 3HAYEHUH [TApaMETPOB HOPMAJIbHOTO pactpeneneHus. [Ipoepka

TUIIOTE3bI O BUJIE PACIIPEACIICHUS.

29. OtHomuienus. bunapHbie OTHOIIIEHUS U UX CBOMCTBA. Matpuila OMHAPHOTO OTHOIIICHHUS.

30. I'padbr. OcHoBHBIE TOHATHSA. Onieparuu Haja rpadamu. CriocoObl 3a7aHus.

31. DnemeHThl MaTEMAaTHYECKOM JTOTHUKHU.

[lonp30BaHME pPa3IMYHBIMM TEXHUYECKMMHU YCTPOWCTBAaMHU He nomyckaercs. llpum
YKEJIAaHWN CTYJEHTa MOKUHYTh MPENEbl ayIUTOPUH BO BpEMs 3a4eTa dK3aMEHALWOHHBIN
OuJIeT nocje ero BO3BPALICHNs 3aMEHSETCS.

[IpenogaBarens MMEET MPAaBO IOCHIE MPOBEPKH IMHCbMEHHBIX OTBETOB BONPOCHI
3alaBaTh CTYACHTY B YCTHOH (QopMe YTOYHSIOLUIME BOMPOCHI B pPAMKax 3aJaHMs,
BBIJJAHHOT'O CTYJICHTY.
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9.3. OueHo4YHbIE CPeCTBA MPOMEKYTOYHON aTTecTalnu B (pOpMe KypCcOBOro
MPOEKTA HJIH KYyPCOBOil padoThl

Y4yeOHBIM TIIAHOM KypcoBasi paboTa M KypCOBOM MPOEKT MO JUCUUIUIMHE HE
IIPEyCMOTPEHA.

10. MeTonu4yeckne peKOMEHIANMH M0 OPraHU3AIMU U3YYeHU S JUCIHUILTHHBI

CtyaeHTsl mepej] HayaJloM M3yYeHUs AUCHMIUIMHBI O3HAKOMIIEHBI C CHUCTEMaMH
KPEAUTHBIX €AUHUI] U 0aJUTbHO-PEUTHHTOBOM OIICHKH.

CryneHThl, M3ydarolue TUCIHUIUIMHY, 00eCledeHbl YUeOHOH UTepaTypou, ydeOHO-
METOAUYECKHUM KOMIUIEKCOM MO JAWCHUIUIMHE, BKJIIOYas METOAUMYECKHE YyKa3aHUs K
BBITIOJTHEHUIO MPAKTUYECKUX 3aJJaHUM, a TAKKE BCEX BUJIOB CAMOCTOSITEIbHON paOOThI.

B  yueOHBII mpouecc pPEKOMEHAYETCS  BHEAPEHHE  CyOBEKT-CyOBEKTHOMN
NEJarornuyeckoil TEXHOJIOTUU, MPU KOTOPOM B PACHUCAHMM KaXKAOro IpenojaBaTens
OTpeNeNsIeTCs BpeMs KOHCYJbTAIIMN CTYJIEHTOB IO 3aKPEIJICHHOMY 3a HUM MOYJIIO
JTUCHUTUIAHBI.

11. BHeceHne M3MEeHEHU U AONOJHEHUN B pad04yl0 NporpaMmy AU CHUIINHBI
Kadenpa exeroqHo OOHOBISET cojepxaHUE padOYMX MPOrpaMM JUCLUILINH,

KOTOpble OGOPMIISIOTCS TMPOTOKOJIAMHU  3acCeaHvil AUCIUIUIMH, (GopMa KOTOPBIX
yTBepkieHa [lonoxenueM o pabounx mporpaMMmax JUCITUTUIMH.
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Hpuiaoxenue

denepanbHOE TOCYAApCTBEHHOE OI0PKETHOE 00pa3oBaTeIbHOE YUPEKICHIE
BBICIIIETO 00OPa30BAHMS
«TBepckoii rocyiapcTBeHHbIH TeEXHHYECKH YHUBEPCUTET)

Hanpasnenue noarorosku 6akanaspoB — 08.03.01 CtpoutenbcTBo
Hanpasnennocts (mpouib) — ApXUTEKTYPHO-KOHCTPYKTUBHOE MMPOCKTHPOBAHUE 3aHUN
Kadenpa «Briciias MaremaTukay

Juncuuruimaa «MaTteMaTukay

Cemectp 1

1.

2.

3K3AMEHALIMOHHbIA BUNET Ne_1

Bonpoc onst npoeepku ypoeHsi «x3HATb» — 0 unu 1 unu 2 6anna:

Onpedenenue obpammuoti mampuysl. Buruucienue mampuysi, obpammuoti dannou. Ceoticmsa.
Bonpoc onst npoeepku ypoeHsi «x3HATb» — 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.

3adaHue Onsi npoeepku ypoeHss «YMETb» - 0 wunu 2 6anna:
3 2 1

Brruucnure onpegenurens |1 3 2.
21 3

3adaHue dns npoeepku 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.

. 3adaHue ons npoesepku yposHsi «<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 kadeapsl BM M.A. LlectakoBa
3aBegyoLwnin kapeapon: A.7.H., npodeccop B.[. Nopsyes
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denepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 00Opa30BaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hamnpasnenue noarorosku 6akanaspoB — 08.03.01 CtpoutenbcTBO
Hanpasnennocts (mpo¢uib) — ApXUTEKTYPHO-KOHCTPYKTUBHOE MMPOCKTHPOBAHUE 3TaHUN
Kadenpa «Bricuras marematrikay

JuncuumimHa «MaTemMaTHukay

Cemectp 3

3K3AMEHALUMOHHbIA BUNET Ne_1

1. Bonpoc dns npoeepku ypoeHsi «3HATb» — 0 unu 1 unu 2 6anna:
Hpu/lODfC@Hu}l Kpammnbuvlx uHmezpalos K 3a0ayam ceomempuu U MEXAHUKU.

2. Bonpoc ons npoeepku ypoeHsi «x3HATb» — 0 unu 1 unu 2 6anna:
Jluneiinvie oughghepenyuanvuvie ypagnenus: 00HOpoOHble U HeoOHOpoOonble. Obwee pewienue.
Dynoamenmanvuas cucmema peweHutl. Memoo Jlaepamndica sapuayuu noOCMosHHbIX.

3. 3adaHue Ons npoeepku ypoeHsi «YMETb» - 0 unu 2 6anna:

Brruucianre KpuBOJMHEHHBIA HHTETPAT '[xyzdx + ydy BOonb KOHTypa [, 3aJaHHOTO
!

napameTpudecku x(¢) =cost, y(¢t) =sint, te [0; 7z].
4. 3adaHue Onsi nposepku ypoeHsi «<YMETb» - 0 unu 2 6anna:

X

3 2
. Boruucnume jdxjx—zdy.
1Y

X

5.. 3adaHue 9ns npoeepku ypoeHsi «YMETb» — 0 unu 2 6anna:
Pewume ypasuenue: y" —2y"+10y =sin3x.

Kputepun nToroBom oueHKM 3a 3K3aMeH:
«OTNIMYHO» - Npu cymme G6annos 9 unu 10;
«XOpOoLLO» - Npu cyMmme B6annos 7 unu 8;
«y4OBNETBOPUTENBHOY» - NPU cymme 6annos 5 unu 6;
«HeyaoBneTBopuTENbHO» - Npu cymme 6annos 0, 1, 2, 3, 4.

CocTtaButenb: goueHT kadeapsl BM M.A. lLlecTtakoBa
3aBegyowmin kacdenpon: 4.7.H., npodeccop B.[. Nopsiues
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Hpuiaoxenue
®enepabHOE rOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIIET0 00Opa30BaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB — 08.03.01 CtpoutenbcTBo
Hanpasnennocts (mpouib) — ApXUTEKTYPHO-KOHCTPYKTUBHOE MMPOCKTHUPOBAHUE 3AaHUN
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 unmezpanvt. Kpumeputi cxooumocmu, npuznaxu cpagnenusi. Qopmynvl 3aMeHbl
I’lepeMEHHOIZ U UHmecpupoeanusl no 4acmsim.

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

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

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

4. 3adaHue Ons npoeepku ypoeHss «YMETb» — 0 unu 1 6ann:
Haiioume yacmuule npouzsoonsie nepsoco 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 kadeapsl BM M.A. LlectakoBa
3aBegyoLwnin kapeapon: A.7.H., npodeccop B.[. Nopsues
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®enepabHOE rOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIIET0 00Opa30BaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB — 08.03.01 CtpoutenbcTBo
Hanpasnennocts (mpouib) — ApXUTEKTYPHO-KOHCTPYKTUBHOE MMPOCKTHUPOBAHUE 3AaHUN
Kadenpa «Bricuras marematrkay

Juncuuruimaa «MaremaTtukay
Cemectp 4
3AJJTAHME J1J151 JOITIOJIHUTEJBHOI'O UTOI'OBOI'O

KOHTPOJIBHOI'O UCIIBITAHUSA Ne_1

——

1. Bonpoc dnst npoeepku ypoeHsi «3HATb» — 0 unu 1 6ann:
Cmamucmuyeckue oyenKu: HecmewenHule, dgppexmusnvie, cocmosmenvhvie. Ilozpewrnocms
oyenku. Jlogepumenvhas 6epoSImMHOCHb U 008epumenvHulil unmepsain. Onpedenenue
HeobXo0umo20 obvema 8b100pPKU.

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

5 (x=2)

1 3n - 4n

3. 3adaHue dns npoeepku ypoeHsi «YMETb» - 0 unu 1 6ann.
1o 3a0annoil sMnupuyeckoll 8b160pKe NOCMPOUMb UCTOSPAMMY U BbLOBUHY b SUNOMES) O
3aKOHe pacnpeoesieHus CIy4atHol eIUYUHbL:

Onpedenume obracme cxooumocmu paoa

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

4. 3adaHue Onsi nposepku ypoeHsi «YMETb» - 0 unu 1 6ann:
Hailinure yeTsipe NepBBIX WICHA Pa3IOKEHUs B CTEIICHHOW Pl YaCTHOI'O MHTErpajla ypaBHEHUS

'+ xy? = 2c0s x, ynossnersopsiomero HauanbHoMmy yciosuio: y(0)=1.

KpuTtepun nutoroBoii oneHku 3a 3auer:
«3a4TEHO» - MPU CyMMe 0aoB 3 win 4;
«HE 3a4TeHO» - Mpu cymme Oamios 0, 1 umm 2.

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