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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUILIHHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pesyiabTatamu ocBoenusi OINIOII

1.1. lean 1 3aaa4u JUCHUILIHHBI

eab AMCHUNIHHBI

bakanaBp mo HampasieHuto noArotoBku 35.03.06 ArpouHkeHepHs J0HKEH ObITh TOJATOTOB-
JeH K CIeIyIOIIUM BHJaM NPOPEeCcCCHOHATBHON IESITEeIbHOCTH: MPOEKTHOH; MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOH.

Heuab AMCHUIUIMHBI — CYOPMHUPOBATH Y 00YYAIOIIUXCA CUCTEMY (DYHIAaMEHTAIbHBIX 3HAHUH
[0 MaTeMaTU4YeCKOMY aHaJINU3y, HEOOXOIUMBIX AJI IMOCIEyIolell MOoAroTOBKH OakanaBpa, CIIo-
COOHOTO IMPUMEHITh MAaTEMAaTUYECKUE METOABI B PEUICHUU MPAKTHUYECKUX 3a7ad CebCKOXO3SHCT-
BEHHOTO MPOM3BOJCTBA.

3agaum AUCHUIIMHBI

— H3Y4YUTb OCHOBHBIE MOHSATUS U METOAbl MaTEMaTHYECKOIO aHajIu3a HEOOXOAUMBIE 1Jis pe-
LIECHUS TEOPETUYECKUX U IPAKTUUECKUX 3a]1a4;

— (opmupoBaTh YMEHHUS CaMOCTOSITENIbHO U3ydaTh YU4EOHYIO U HAaydyHYIO JIUTEpaTypy IO Ma-
TEMATHKE U €€ IPUII0KECHUAM;

— Pa3BUBATH JIOTUYECKOE U AIITOPUTMHUUECKOE MBIIIUIEHUE;

— MOBBIIATH OOIINI YPOBEHb MATEMATUYECKOUN KYIbTYPHI;

— (opmupoBaTh HaBBIKM MATEMATHYECKOTO HCCIENOBaHHUS MPHUKIATHBIX BOIMPOCOB C MOMO-
LI METOJIOB MaTEMaTUYECKOr0 aHAJIN3a, YMEHUS UCIIOIb30BaTh MAaTEMATUYECKUE METO/IbI
M OCHOBBI MaTE€MaTH4YEeCKOI0 MOJEIMPOBAHMS B MPHUKIAAHBIX 3a7adax Oyaymied mpodec-
CUOHAJIbHOU JI€ATEIbHOCTH.

1.2. KoMneTeHUMY ¥ MHAMKATOPBI UX JOCTUKEHU I
OIIK-1. CriocoGeH pemiaTh TUMOBBIE 337a4l MPOPECCUOHAIBHON NESTEIBHOCTH Ha OCHOBE 3HAHUI

OCHOBHBIX 3aKOHOB MAaTCMATHUYCCKUX W CCTCCTBCHHBLIX HAYK C INPHUMCHCHHEM I/IHq)OpMaHI/IOHHO-
KOMMYHUKAIITUOHHBIX TEXHOJIOT Ui

Kon u HanmeHoBaHue Popmupyemsle 3YH
MHMKATOpa 10CTH- 3HAHUSA YMEHHUSI HaBBbIKU
KEHMSI KOMIIETEHIIUU
Na-1.0IIK-1 OOyuarommiics 107- OOyuarommiics gon- | OOydaromuiicss 107-

Hcnonb3yeTr ocHOB-

HBIC 3aKOHBI €CTECT-

BEHHOHAYYHBIX JIUC-
LOUIIIAH JJ1d peiaec-
HUS CTaHIaPTHBIX
3aJa9 B COOTBETCT-

BUU C HAMPaBIECHHO-
CTBIO Ipoheccro-

HaTbHOU JAESITENHHO-

CTHU

’KEH 3HaTh: OCHOBHBIC
3aKOHBI €CTECTBEHHO-
HaYYHBIX JUCIUTLTHH
(buzukm) s perie-
HUSI CTAHIAAPTHBIX 3a-
Jla4 B COOTBETCTBUH C
HAarpaBJIeHHOCTHIO
npodecCuOHATbHON
JeSITEIIbHOCTH
—(b1.0.09-3.1)

KEH YMETh: UCIOJIb30-
BaTh OCHOBHBIE 3aKO-
Hbl €CTECTBEHHOHAYY-
HBIX JUCUMILINH (pu-
3UKM) 7S peIeHUs
CTaH/apTHBIX 3a/1a4 B
COOTBETCTBUU C Ha-
MIPABJIEHHOCTHIO MPO-
(heccuoHanbHOM nes-
TEIbHOCTH

- (51.0.09-V.1)

KEH BJAJIETh. HaBHI-
KaMH:
MCIIONIb30BaHUS 3HA-
HHI OCHOBHBIX 3aKO-
HOB €CTECTBEHHOHA-
VYHBIX JUCITUTUIAH
(puzukm) mis pere-
HUS CTaHIapPTHBIX 3a-
J1a4 B COOTBETCTBUU C
HaIPaBJICHHOCTHIO
npodeccroHanbHON
NESATSIIEHOCTH

- (51.0.09-H.1)




OIIK-5 CnocobeH y4acTBOBaTh B MPOBEIACHUN HKCIIEPUMEHTAIBHBIX UCCIEAOBaHUN B Mpodeccro-
HAJIBHOW JI€SITEbHOCTH

Kon u HaumeHnoBanue dopmupyembie 3YH
WHUKATOpa TOCTH- 3HAHUS YMCHHSI HaBBIKU
YKEHUS] KOMIIETEHLIUU
N-1.011K-5 OOyuaromumiics 1071- OOyuarommiicst 1on- | OOy4aronuiics 10J1-
VYyactByeT B 3KcCIe- JKCH 3HATh: KEH YMETb: KEH BIIAJICTh:
PUMEHTAIBHBIX HC- —(b1.0.09-3.2) - (b1.0.09-Y.2) - (b1.0.09-H.2)

CIICIOBAHHUSX DIICK-

TPOOOOPYAOBaHUS H

CpEICTB aBTOMATH3a-
AU

2. Mecto aucunminnsbl B ctpykrype OITIOII
Juctummaa «MaTemMaTHKa» OTHOCUTCS K 00s13aTeTbHOM YacTH MPOrpaMMbl OakaaBpuara.
3. O0bém AuCcHMIVINHBI U BUJbI Y4eOHOH padoThl

O0bem mucrurumHbl coctaBiser 12 3adernbix enuuun (3ET), 432 akagemudeckmx gaca
(manee yaca). lucuunnuna usy4aercs B 1, 2, 3, 4 cemecTpax.

3.1. PacnpenesieHue 00beMa JUCHMILIMHBI 10 BUIaM y4e0HOI padoThI

Bun yuebHoit paboTbl KonnuecTBo yacos

KonTakTHas padora (Bcero) 210

B mom uucne:

Jexyuu (Jlex) 90
Ipakxmuueckue 3anamus (Ilp) 120
Jlabopamopnuvie 3anamus (/1ab) 0
CamocrosiTesibHasi pabora ooyuarwmmxcs (CP) 141
KonTpoas 81

Hroro 432




3.2.PacnpenesieHue yueOHOro BpeMeHH 10 pa3jejiaM U TeMaMm

B TOM YHCJIIC

Ne | HammenoBanue pasznena Bcero
KOHTaKTHas paboTa
TEMBI Y TEMBI 4acoB CP | Kour
JI JI3 113 poJib
1 2 3 4 5 6 7 8

Pazgen 1. Ananutrueckas TeOMETpHUsl C DJIEMEHTAMH JIMHEHHOW aireOpsl

11, DNeMEeHThI JIMHEUHOU 12 0 ) 4 8 X
anreopsl

1.2. | BekropHas anrebpa 21 6 - 8 7 X

13 AHanuTnyeckas 22 8 ) 8 6 X
TCOMETPHUS

Pasznen 2. OCHOBBI MaTeMaTHUYECKOTO aHAJIN3a

2.1. | Benenue B aHaiu3 24 6 - 10 8 X
Huddepennmanbaoe X

2.2. | ucuncieHue GyHKIUU 34 8 - 10 16
OJIHOM MepeMEeHHON

23 Heonpenenenupii 24 4 ) 12 8 X
MHTETpal

o4 OnpeneneHHbIl 8 6 ) 8 14 X
MHTETpal

25 OYHKINHA HECKOIbKUX 24 6 ) 5 10 X
TIEPEMEHHBIX
Kpatnbie n

2.6. | KpUBOJIMHEHHBIC 30 10 - 8 12 X
WHTETPaJIbI

2.7, | lmenosere u 32 8 : 0 | 14 | ¥
(GYHKIIMOHATILHBIC PSIJIbI

Paznen 3. DneMeHTHI TeOpUM QYHKINI KOMIUIEKCHOW MTEPEMEHHOMN

KomrmiekcHbie uncna,

3, | bymeuwms 12 4 - 4 4 x
KOMILJIEKCHOTO
MIEPEMEHHOTO

Pasznen 4. O6b1kHOBeHHBIE MU depeHIIMaTbHbIE YPaBHEHUS

Huddepenunanbuble

4.1. | ypaBHeHMsI TEpPBOTO U 28 5 - 9 14 X
BTOPOTO MOPSIAKOB
Cucremsl

4.2. | nudpdepeHunanbHbIX 6 1 - 1 4 X
YpaBHEHUI

Paszpnen 5. /IuckpeTHas MaTeMaTuka
5.1. | Teopwus rpacdos 10 - - - 10 :
Paznen 6. Teopust BEposITHOCTEN € 3JIEMEHTAaMU MAaTEMATHUYECKON CTATUCTUKH

6.1. | Teopwust BeposiTHOCTEH 22 8 - 10 4 X

6.2 Matemaruueckas 24 8 i 10 6 X
CTaTUCTHKA
Kontposnb 81 X X X X 81
OO01mast Tpy10eMKOCTh 432 90 - 120 141 81




4. CTpyKTYpa M coiep:KaHHe JMCIUIIIHHbI
4.1. Conep:xkaHue TUCUMILINHBI
Pa3nes 1. AHanuTn4yeckasi reoMeTpHs € 3JIeMEHTAMHU JIMHEHO aaredpbl

BBeaenue

3HavYeHHE Kypca MaTeMaTHKHA B MPOGECCHOHATBHOM MOATOTOBKE M MPOGECCHOHAIBHOU Jes-
TenbHOCTU. OpUEHTUPOBOYHASI OCHOBA JIEHCTBUM 10 NMPUMEHEHUI0 MAaTEMaTHUKU B PELIEHUU IpU-
KJIQJIHBIX 3aJ1a4; MOHATHS MaTEMaTHYECKOro MOJICIUPOBAHMS, METOAA U alllrOpPUTMA PEIICHUS 3a-
Jad. 3H€M€HTBI MaTCMaTHHCCKOﬁ JIOTHUKH, H€06XO[[I/IMOC 1 J0CTAaTOYHOC yCJIOBI/ISI. CI/IMBOHBI Mare-
MaTHYSCKOM JIOTUKH, NX UCIOIL30BaHHE.

DJIeMeHTbI JIMHEHOH ajaredpbl

JIuneiiHble TPeoOpa30BaHMsI U UX MATPULBL, ASUCTBHS ¢ HUMH. [IoHsATHE 00paTHOW MaTPHIIBI.
CucreMbl IByX M TpeX JIMHEHHBIX ypaBHEHUH. MaTpuyHasi 3alich CUCTEMbI JIMHEHHBIX YpaBHEHHI
u e€ pewmenure. Panr marpuisl. basucusiii Munop. Teopema Kponekepa-Kanemnu. MccnenoBanue
COBMECTHBIX CHUCTEM JIMHENWHBIX ypaBHeHUU. ba3zucHble pemenns. CucreMa N JIMHEWHBIX YPaBHEHUM
¢ N HeusBecTHBIMU. Meton [Maycca. Haxoxnenue obpatHoi Marpuiibl. OnpeneiauTenn BTOPOro u
TPETHhEro MOPSAIKOB, UX CBOWMCTBa. MUHOPHI U airedpanyeckue JOMONMHEeHUs. Brruncienue onpene-
JUTEIIS Pa3IokKEHUEM I10 cTpoke (cTonoiy). @opmynsl Kpamepa.

DJIeMeHTbI BEKTOPHOIi ajireopbl

BekTtopsl. JIuneiinble onepaiuu Haja BeKTopamMu. TeopeMbl 0 MpoeKIuu BeKTopa Ha ock. Koop-
IMHATHI BeKTOpa. JINHEHHO He3aBUCHUMBIE CHCTEMBI BEeKTOpOB. basuc. Pasnoxkenue BexTopa mo Oa-
3ucy. Hampapnstoiue KOCUHYCHI U ITMHA BeKTOpa. [[oHsATHE 0 BEKTOPHBIX JUarpamMmax B HayKe U
texHuke. CKalsipHOE NMPOU3BEACHUE BEKTOPOB U €0 CBOMCTBA, BRIPAKCHHUE B KOOPAMHATHOH (op-
Me. J[muHa BEKTOpa U yroi MeXIy JBYMsS BEKTOpaMH B KOOPAMHATHOI ¢opme. YcioBUEe OpTOro-
HaJIbHOCTH JIBYX BEKTOPOB. MeXaHUUECKUI U T€OMETPUUYECKUN CMBICI CKAJISIPHOTO MPOU3BEACHHUS.
BekTopHoe mpou3BeieHne JIBYX BEKTOPOB, €r0 CBOMCTBA, BhIpaXKEHHE B KOOPAMHATHOM dopme. Y-
JIOBHE KOJIJIMHEAPHOCTH JIBYX BeKTOpoB. IIpocreiiine npuiaokeHUs: BEKTOPHOI'O NPOU3BEACHMS.
CMmemianHoe mpousBelieHHe TpeX BekTopoB. CBOICTBa M BBIpAXKEHHE B KOOPAMHATHOU (opme.
[IpuMeHeHne cMemanHoro MPOU3BEICHUS B PEIICHNUN TPUKIIAIHBIX 33]1a4.

AHaJIMTHYECKAasA reoMeTpus

VYpaBHeHUs TUHUHA Ha TUI0OCKOCTH. Pasnuunble (hopMbl ypaBHEHHsS IPSMOI Ha MIOCKOCTH. YTOI
MeXy IpSAMbIMH. Y CJIOBHE NMAPAIIEIIbHOCTH U NMEPHEHAUKYISIpHOCTH. [lepeceuenune AByxX NpsMbIX.
VYpaBHEeHME My4Ka NPSAMBIX, IPOXOAAIIMX Yepe3 JaHHYI0 TOUKy. MeTrox koopanHaT. OCHOBHBIE 3a-
Jlaud Ha METOJ KOOPAMHAT (PpacCTOSIHUE MEXY ABYMs TOUKaMHU, JAEJIEHHE OTPe3Ka B IaHHOM OTHO-
IIIEHUH, PAacCTOSTHUE OT TOYKH JI0 mpsiMoit). KpuBble BTOpOro mopsiika: OKpYKHOCTb, 3JUIUIIC, T'H-
nepOoia, napabona, X reOMETPUYECKHE CBOMCTBA M YpPaBHEHMs. DKCLIEHTPUCHUTET 3JUIUIC U TH-
nep6osbl. AcuMnToThl runepbonsl. ConpsbkéHHas runepo6ona. [lonstue o6 obuiem ypaBHEHUU
KpPUBOI BTOPOTO MOPSAJIKA U IPUBEJIEHUE €r0 K KAHOHUYECKOH popme myTéM nepeHoca.

IInockocTe. YpaBHEHME IUIOCKOCTH, MPOXOASIIEH 4Yepe3 JaHHYI TOYKY M NEPHEHIUKYISIPHO
JaHHOMY BekTopy. O0I11ee ypaBHEHNE IUIOCKOCTH U €r0 YaCTHBIE BUABI. YTOJ MEX]Y IMIIOCKOCTIMU,
YCIIOBUS MAPAJUIEIbHOCTH U NMEPIEHIUKYIAPHOCTA. YTOI MEXAY NPSMOM U MJIOCKOCTBIO, YCIOBHS
MapaJUIEIbHOCTH U NEPHEHANKYJIIPHOCTH. 3ajaya O HAXOXKICHHHM TOYKH MEepeceueHus NpsMOM U
IIJIOCKOCTH.

VYpaBHeHHe OBEpXHOCTH B pocTpancTBe. Lununapudeckue nosepxHoctu. Chepa. Dmmumnco-
ua. ['unepoononssl. [lapabonouasl. Konyc. Kanonnueckue ypaBHEHUs] TOBEPXHOCTE BTOPOTO I0O-
psanka. ['eomeTpuueckune CBOMCTBA dTUX MOBEPXHOCTEH, UCCIIENOBaHUE X (POPMBI METOJIOM ceve-
Hull. TexHuueckne NpuIoKEeHNsI TEOMETPUUECKUX CBONCTB TOBEPXHOCTEH.

[TonsipHBIE KOOPAMHATEI HA IIJIOCKOCTH, UX CBA3b C JIEKApTOBOM cHcTeMor koopauHaT. Kpussle
B IOJISIPHBIX KOOpJHMHATaX (KapJuouia, CHpallb, JeMHHUCKaTa). Llumnuapudeckue u chepudeckue
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KOOPJAMHATHI B MPOCTPAaHCTBE. PaznuuHble criocoObl 3a1aHus TUHUNA U MOBEPXHOCTEH B MPOCTpaH-
CTBE.

Paznen 2. OCHOBBI MAaTEMATHYECKOI'0 AaHAJIHN3A

BBengenue B MaTeMaTHYECKHH aHAJIN3

MHoxecTBO BemecTBeHHbIX uncen. @ynkuusa. Obnacte ee onpexaeneHus. CriocoObl 3a1aHus.
OcHoBHbIE 35IeMeHTapHbIe QYHKINH, UX CBOICTBa U rpaduku. CrokHbIe U 00paTHbIe PYHKIIMH, UX
rpapuku. Knaccudukanus Gynxmuii. YucmoBble Mocae10BaTeIbHOCTH, UX POJb B BBIYUCIHTEIb-
HBIX nporieccax. [Ipenen yucnoBoil mocnenoBareabHOCTU. CXOASIMIMECS U PACXOISALIUECS YUCIIO-
BbIE ITOCJIEIOBATENLHOCTH. TeopeMa 0 CyIIeCTBOBAaHMHU Ipejieia MOHOTOHHOW OrpaHHMYEHHOHN MO-
cnenoBarenbHOCTH (popmynupoBka). Uucno e. Harypansubie nmorapudmel. [lpenen dbyHkmwu B
touke. [Ipenen Gpynkuuu B 6eckoneynocTu. [Ipenensl MOHOTOHHBIX (DyHKIMIA. beckoneuno maibie
u 6eckoHeuHO Oosblnne (GyHKIMU B TOUKe, UX cBoiicTBa. CpaBHeHHE OeckoHeUHO ManbiX. [lopsimok
MaJIOCTH. DKBUBAJICHTHBIE OECKOHEUHO Masible. HermpepbhIBHOCTh (DYHKIMIT B TOUKE M HA MHOYKECT-
Be. Touku paspeiBa QyHKIMH U UX Kiaccupukauuu. JlelcTBUS HaJ HENPEPHIBHBIMU (PYHKIIHSIMH.
HenpepbIBHOCTH OCHOBHBIX JIeMEHTApHBIX (yHKIui. CBOHCTBa (YHKIMH, HENPEPHIBHOW HA OT-
pe3Ke: OrpaHMYeHHOCTb, CYIIECTBOBAHHE HAMOONBIIEr0 ¥ HAUMEHBIIET0 3HAYEHHH, CyIIeCTBOBa-
HUE MPOMEKYTOUYHBIX 3HAYCHUH.

AnddepenuunanbHoe ucuncjieHne GQyHKIUU OHOH NepPeMEeHHOM

3amaun, NpUBOISAIINE K MOHSATHIO MPou3BoAHON. Onpenenenue npousBogHoi. [Tonstue GyHk-
uH, nuddepeHupyeMoit B Touke, auddepeHnuan GyHKIUU U ero reoMeTpudeckuii cmuict. Ilpo-
u3BOJHAS (DYHKIMHU, €€ CMBICI B PA3IMYHBIX 3a1adax. [Ipous3Bo/IHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢bynkuuid. [IpaBuia HaxoxaeHus npou3BoaHoN u auddepennnana. IIponsBonHas cioxHONH U 00-
patHoit ¢yukiuu. MuBapuantHocTh popmbl auddepenunana. [Ipumenenne nuddepenmana x
npuOIMKEHHBIM BhIUUcIeHusM. Juddepennppoanne GyHKINH, 3a1laHHBIX HESIBHO, TTapaMeTpHye-
cku. Touku sxctpemyma ¢ynkiuu. Teopema Depma. Teopemsr Pomns, Jlarpamka, Komu, ux npu-
meHenue. [Ipasuo Jlomwmrans mis packpeitust HeonpenenéaHocreld. [Ipoussoanbie n muddepen-
[Mabl BRICHINX MOpsAAKOoB. HennBapuantHOCTh opMbl quddhepeHIHanoB BHICIIMX TOPSIKOB. Yc-
JIOBUSI MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (DYHKIIMH, HeoOxoaumoe ycioBue. [locrarounbie
ycaoBusa. OTbICKaHHE HauOOIbIIEr0 U HAaUMEHbIIEro 3HaueHui GyHKuu, nuddepeHuupyemoil Ha
uHTepBane. lccienoBanue BBINYKJIOCTH M BOTHyTOCTH rpaduka ¢yHkuuu. Touku mneperuoda.
AcumnTotsl rpaduka ¢pyakiuu. [Tonstue 06 acumnrToTHdeckoM pasnoskeHuu. OOmias cxema uc-
cieoBaHMs QYHKIMU U IOCTPOEHUs rpaduka Mo XapakTepHbIM ToukaM. BekTop-QyHKIus ckamusp-
Horo aprymeHTa. I'onorpad. Ilpenen u HenpepbiBHOCTH BekTOp-(yHKIMH. AnuddepenuupoBanue
BEKTOP-(PYHKIINH, MEXaHUYECKUH U F€OMETPUUYECKUN CMBUI MPOU3BOJHONW BeKTOp-pyHKuMu. [Ipu-
noxeHus k Mexanuke. Jupdepenuuan qyru KpuBoil 1 ero reomerpuyeckuit cMmpici. CpeaHss Kpu-
BHU3HA KPUBOM M KpUBH3HA B ToUKe. Pajnyc u HEHTp KpUBU3HBI.

HeonpeaejieHHbIH HHTErpaJl

IlepBooOpasHas. HeonpeneneHnnslii uHTErpan u ero cpoiictBa. Mcmnonb3oBanue Tabauipl oc-
HOBHBIX UHTErpajgoB. MeToabl HHTETPUPOBAHMS: HHTETPUPOBAHUE 3aMEHOM IIEPEMEHHON U 110 Yac-
TSAM, UHTETPUPOBAHUE PALIMOHANBHBIX Jp00ei, TPUTOHOMETPUUECKHE MOICTAHOBKA M METOJIbI «pa-
LUOHANINU3auuny» UHTErpanoB. IloHsaTHe «Oepymuxcs» U «HEOepyIIUXCs» HHTErpajoB B IIEMEH-
TapHBIX QYHKIHUAX.

OmnpenesieHHbIN HHTETPaJ

3ana4yy, NPUBOASAIINE K MOHIATHIO ONPEAEIEHHOro uHTerpana. OnpeneiaceHHblii HHTErpai, Kak
npenen MHTerpanbHoi cymwmbl. [loHsaTue 00 mHTerpupyemon ¢GyHKIUH, (HOPMYIUPOBKA TEOPEMBI
cymiectBoBanusl. [Ipocreiimue cBoiicTBa onpeAenéHHOro UHTErpana, Teopema o cpeaeM. CpenHee
3HayeHune QyHkuuu. [IponsBoaHas OT ompenenéHHOro MHTErpana Mo BepxHeMmy mpezeny. Ca3b
MEX]y OIpe/IeIEHHBIM HHTErpajioM U nepBoobOpasHoi GpyHkuueil. @opmyna HeioToHa-JleiibHuma,
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€e IIPUMEHEHUE I BBIYUCIICHUS ONPEIEICHHBIX MHTErPAJIOB. BbIYKMCICEHHE ONPENEIEHHBIX UHTE-
rpaJIoB CIIOCOOOM IOJCTaHOBKHU M 10 YacTsM. HecoOcTBeHHBbIE MHTErpasibl ¢ OECKOHEYHBIMU Ipe-
JelaMi U OT HEOTPAHWYEHHBIX (PYHKIMH, X OCHOBHBIE CBOICTBA. I'eoMeTpHuecKoe MPUIIOKEHUE
OIpeIeIEHHOI0 MHTErpaja: BeIYMCICHHE IIouaneil Guryp, orpaHM4eHHBIX KPUBBIMH B JEKapTO-
BOHM U IOJIIPHOM cHCTEMax KOOpJUHAT, 00bEMOB TN IO IUIOIIAJSAM IMONEPEUYHbIX CEUEHUN U TEN
BpallleHUs, [UIMH IyI KPHBBIX, IUIOIIAJCH MOBEpXHOCTEH BpameHus. IIpuimoxkeHus uMHTErpana K
PELICHHIO MPOCTEHINNX 33124 MEXAHUKH U (PU3UKH.

DYHKIMHU HECKOJIbKUX NMepeMeHHbIX

OyHKIMM HECKOJIBKUX NepeMeHHbIX. OOnacte onpenenenus. Ilpenen ¢pynkuuu. Hempepsis-
HocTb. Hekoropblie nonstusa Tonosioruu. YactHele npon3Boausie. X reomerpudeckuil cmpica (ais
ciyyast ByX nepeMmeHHbIX). IlomHoe npupamenue ¢ynkuuu. Teopema 0 MOJTHOM IpPUPALLCHHH.
[Monubiit quddepennnan, ero cBsi3b C YaCTHBIMH NMPOU3BOAHBIME. [Ipumenenue monHoro aupde-
peHuuana K NpuOInKEHHBIM BhIYMCICHUAM. VIHBapuaHTHOCTh (OpMBI IOJHOrO auddepeHiuana.
YcnoBusi, pu KoTopbiX BeipakeHue P(x,y)dx + Q(x,y)dy sBusiercss monueiM auddepenimanom.
HuddepenunpoBanue cinoxHoi ¢yHkuuu. KacarenbHas MIOCKOCTh U HOpMallb K IOBEPXHOCTH.
I'eomerpuueckuii cmpici nmonHOTO Auddepennnana. YacTHbie MPOM3BOAHBIE U NOTHBIE Auddepen-
[MaJibl BBICHIMX MOpPsIKOB. TeopemMa O CMeIIaHHBIX MPOU3BOAHBIX ((hopmyinuposka). Dopmyna
Tetinopa. HesBabie ynkuun. Teopemsr cymectBoBanus. uddepenunpoBanne HesBHBIX (QyHK-
1uil. DKcTpeMyMbl GYHKIIMN HECKOJBKUX NepeMeHHbIX. Heo6xonumoe ycnoBue 3xctpemyma. JJoc-
TAaTOYHBIE YCIOBHUS dKcTpemyMa. OThICKaHWE HAuOONBIIMX M HAWUMEHBIIUX 3HAYCHHH ()YHKIIHH.
3anaua oO6paboTku HabmoaeHui. [logbop mapameTpoB KpUBBIX IO COCO0Y HAMMEHBIINUX KBajpa-
ToB. [loHATHE O CTOCOOaX BBIPAaBHUBAHUS.

DJIeMeHTBI TEOPHH OIS

CkanspHoe ¥ BekTopHOe moiisi. [ToBepxHOCTH M JIMHUKM ypoBHs. [Ipon3BojHas 1Mo Hampasiie-
HUto. ['paguent GyHKIMU U ero cBoKCTBa. CBSA3b IPAJIUEHTA C MMOBEPXHOCTSIMH U JIMHUSMHU YPOBHSI.
[Tonstue o moroke BekTopHOro mois. duseprenmus. @opmymna Octporpaackoro-I'aycca. Lupky-
nsiuust mossi. Potop nossa. @opmyna Ctokca.

KpartHble, KpuBOJIMHEHbIE H TOBEPXHOCTHbIEC HHTEIPAJIbI

3anauyu, NPUBOASAIIME K MOHATHIO KPaTHBIX MHTErpanoB. /[BOMHON M TpONHOW MHTETpabl, UX
cBolicTBa. POPMyIUPOBKA TEOPEMBI O CYIIECTBOBAHMM JBOMHOrO MHTerpana. Teopema o cpegHem
3HAYEHUH. BrlunciieHne KpaTHBIX MHTErpajioB IOBTOPHBIM HHTErpupoBanueM. llepexon B 1BOMTHOM
MHTErpaje K NOJSpHBIM KoopAauHaTaMm. ['eoMmeTpuueckue U (QU3NYECKHE MPHIIOKEHUS JIBOHHOTO
MHTErpaja: BbIUUCIIeHHNEe 00BEMOB TeJ, IUIOIMAAeH U MacChl INIOCKUX (UTYp, CTATUYECKUX MOMEH-
TOB, KOOPJIMHAT LIEHTpa TAKECTH U MOMEHTOB MHEpLUH MIockux ¢uryp. [lepexon B TpoitHOM uH-
Terpajie K UMIMHIPUYECKHM U cheprueckuM KoopauHaram. ['eomerpuueckue U ¢puzndeckue npu-
JIO’)KEHUSI TPOMHOTO MHTErpaja. BbIUMCIEHHE 00bEMOB U MAcChl TeJl, CTATUYECKUX MOMEHTOB, KO-
OpAMHAT LEHTPA TSKECTU U MOMEHTOB UHEPLIUU TEIL.

3anauyu, NpUBOASAIINE K MOHITUSIM KPUBOJUHEHHBIX U MOBEPXHOCTHBIX MHTEerpanoB. Ompene-
JIEHUE NTOBEPXHOCTHBIX MHTErPaJIOB, UX CBOWMCTBA, IPUMEPHI BbIUMCIEHUs. OnpeesieHne KpUuBoiIu-
HEWHBIX MHTErpajoB IMEPBOTO M BTOPOrO poja, UX CBOMCTBA, NpuUMephl BbrauciaeHusd. dopmyia
I'puHa. YcnoBus HE3aBUCUMOCTH KPUBOJMHEHHOIO MHTETpaja OT MIyTH UHTETPUPOBAHUS (IUIOCKUN
ciydail). HaxoxxaeHne pyHKIMM JBYX NEPEMEHHBIX 10 €€ mosHoMYy auddepeHuuany.

YuciioBble 1 PYHKIMOHAJbHBIE PSABI

Yucnossle psaasl. CXoquMocTh U cymMMa psiaa. HeoOxoaumoe ycinoBue cxoaumocTH. JleiicTBus
¢ panamu. PacxomumMocTh rapMOHUYECKOTO psia. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PAIOB. Psbl €
MOJIOKUTENbHBIMU uieHaMu. [lpusnaku cpaBHenus, [lanambepa, Komm. OG0OImIEHHBINH psia Kak
MIpUMeEp ATAIOHHOTO psiia. 3Hakouepenyrommuecs psiapl. [Ipusnak Jleitonuna. Onenka ocraTka psja.
AGcomoTHas U HeabCoMOTHas CX0IUMOCTh. DyHKIMOHANbHbIE psaabl. O0JacTh CXOAUMOCTH, Me-
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Tonbl ee onpeneneHus. Crenennslie psupl. Teopema AGens. MIHTepBan u paguyc CXOIUMOCTH CTe-
neHHOro psaa. CBOWCTBAa CyMMBI CTEIIEHHOTO PsAla: HEMPEPBIBHOCTb, BO3MOXHOCTH IOYIEHHOIO
muddepennmpoBanuss u uHTerpupoBanus. Psn Teinopa m Maknopena. Pasnoxxenue (yHkimii B
creneHHble pansl. [Ipumepsl pasnoxenus. [lpumeHeHne cTeneHHbIX PAIOB B MPUOIMKEHHBIX BbI-
YHUCIICHUSAX: BBIYHUCIICHUE ONPEICNEHHBIX HHTETPAJIOB, pelieHue TuddepeHHaTbHbIX YPaBHCHHUH.

Psansl @ypbe no TpuroHomerpudeckuM cucremam. dopmyisl i kodpduureHToB psja. Pas-
noxeHue (QyHKIUHA B TpuroHomerpuyeckue psabl Dypoe. Psag Oypre nias 4€THBIX U HEUETHBIX
byakumii. @opMyIUpPOBKAa JOCTATOYHBIX YCIOBHH CXOAMMOCTH psnoB Dypwe. Pan Dypbe ms
GbyHKIMU ¢ JTIOOBIM MEPHOAOM. Y CIOBHE MOTOYEYHOUW CXOJUMOCTH M CXOAMMOCTU «B CPEIHEM.
IIpumeHenune TpuroHomerpuueckux psgaoB dypre B NpHOIMKEHHbIX BblUMCiIeHUsX. [loHATHe o
IIPAaKTUYECKOM rapMOHH4YecKoM aHanuse. MHrerpan Oypse.

Pasznesa 3. JjemeHTHI TEOPUN QYHKIIUM KOMIJIEKCHOTO IIePEMEHHOT0

KommiekcHbie uncna, AeUcTBUS ¢ HUMHU. M300pakeHre KOMILJIEKCHBIX YMCENl Ha IIOCKOCTH.
Monysb ¥ apryMeHT KOMIUIEKCHOT0 uucia. Mx cBoiicTBa. Anrebpanydeckas ¥ TPUTOHOMETpUYECKast
(opMBI KOMIUIEKCHOTO yHcia. Anredpanueckue aercTBus Hax HumMH. Popmyna Diinepa. [lokaza-
TenbHas (opMa KoMIulekcHOro uucia. KopHu u3 KoMmriekcHbIX uuces. OyHKIMHU KOMIUIEKCHOTO
MEPEMEHHOT0. DJIeMeHTapHbIe aHauTHaeckue Gyakmmn. Juddepenuupyemocts. Ycnosus Komm-
Pumana. MIHTerpupoBanue 1no KoMIuieKcHOMY aprymenty. Teopema Komu. UnTerpansHast popmy-
na Komm.

Pa3nen 4. O0bIkHOBeHHBIe TU(PPepeHIaTbHbIE YPABHEHUS

dusnueckue 3a1aun, NpuBoasAmKe K auddepeHnnanbupiM ypaBHeHUsIM. J{uddepeHnmansabe
ypaBHeHHUs nepBoro nopsjaka. [lonsrue o6 olmieM u yacTHOM peuleHud. MHTerpanbHble KpUBBIE.
Hauanehbie ycioBus. 3agaua Komm. Teopema cyiiecTBOBaHMS U €IMHCTBEHHOCTH PELLIEHUS 3a7aun
Komm. OCHOBHBIE KIaCChl YPAaBHEHHUM, MHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisiolUMuUCs nepe-
MEHHBIMH, OJTHOPOJIHbIC U JInHelHbIe. [loHaTHe 00 0cobom pemrenuu. [lone nHanpasnenuii nudde-
peHLUaNbHOro ypaBHeHUs. M3okmunbl. [Ipmiokenus nuddepeHnuanbHblX YpaBHEHUI MepBOro
MopsiIKa B Pa3MUYHBIX o0nacTax Hayku. uddepenunansapie ypaBHEHUs BBICIIUX MOPAIKOB. O0-
mee U yacTHoe peuteHue. 3anada Komm. IloHsTHe 0 KpaeBbIX 3agadax A AudQepeHnnaIbHbIX
ypaBHEHHHA. YpaBHEHHS, JOMYCKAIOIINE MOHMKEeHUE mopsaaka. [Ipumepsr npumenenus auddepen-
LMAJIbHBIX YpaBHEHHH B Hayke U TexHuke. JIuHelinsle nuddepeHunanbuple ypaBHEHUs, OJHOPO-
Hble U HeotHOpoaHbIe. [ToHsTHE 001ero pemenus. CBoiicTBa ux pemeHuil. JINHeHO He3aBUCHUMBIE
pemenust. CTpykTypa oOriero pemienus. JIunelinsle oqHOpoAHbIE AU depeHInanbHble ypaBHEHUS
BTOPOT'O MOPSAJIKA C MOCTOSHHBIMU KOd(pUIMEHTaMU. XapaKTepUCTUUYECKOE YpaBHEHHE. 3aluch
00I1Iero pelIeHus B 3aBUCUMOCTH OT KOPHEH XapaKTepuCcTHUYeCKOro ypaBHeHus. CTpykTypa o01ero
peuIeHus JIMHEMHOTO HEOAHOPOAHOIO ypaBHEHUs. TeopeMa 0 Hal0KEHUM PEIICHUNA. Y paBHEHUs C
IIPaBOM 4YacThIO clienuanbHOro Buaa. [IpmioxkeHns K onvcaHMIO JIMHEWHBIX Mozened. Meron Ba-
pHaIK IPOU3BOJIBHBIX MMOCTOSHHBIX. JInHEelHbIe nuddepeHnanbHble YpaBHEHUS C MOCTOSHHBIMU
KO3 PHUIHMEHTAMU BBICHIMX MOPSIKOB.

Hopmanbnas cucrema auddepeHnnanbHbIX ypaBHEHUH. ABTOHOMHBIE CHUCTEeMBI. BekTopHas
3aluCh HOPMAJIbHOM cucteMsl. ['eomerpuueckuii cMpica pemieHus. Pa3zoBoe MPOCTPAaHCTBO (TUIOC-
KOCTh), (azoBas kpuBas. [IpuioxeHust B ITMHaMUKe CUCTEM MaTepUalbHBIX TOYEK, B TEOPUU aBTO-
MaTHYECKOI0 yIpaBieHus, B Ononoruu u T.1. 3aaada Ko 11 HopMannbHOM cucteMsl tuddepeH-
LAAJBHBIX ypaBHEHUM. Teopema CylmecTBOBaHMS U €IMHCTBEHHOCTH pelleHus 3aaadn Komu. Me-
TOJl UCKJIIOUYEHUS Ul pelleHUs] HOPMaJbHBIX cucTeM AuddepeHnnanbHbIX ypaBHeHHH. CrcTeMbl
TUHEWHbIX auddepeHnnanbHbIX YpaBHEHUH, CBOWCTBAa pelieHuil. PemeHne cucteM JIHMHEWHBIX
mudQepeHIManbHbIX YPaBHEHUH C TOCTOSIHHBIMU KO3 pULIMeHTaMH.

Pazjnen 5. luckpernasi MaTremMaTuka

DJIEeMEeHTBI JUCKPETHOH MaTeMATHKH

OcuHoBHble ToHSATUSI Teopuu Tpados. Jepebs. Jlec. bunapusie nepeBbs. CBs3HOCTH Tpada:
MaTPUYHBIA U CTPOUHBIH crtocoObl 3ananus rpada. HekoTopsle 3anaun Teopun rpagos.

Pa3nen 6. Teopusi BepOSITHOCTH C 3JIEMEHTAMHU MATEMATHYECKOI CTATHCTUKH
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Teopust BepoATHOCTH

[Ipeamer teopuu BepositHocTel. Kiaccudukanust coosituii. [IpocTpaHcTBO 3eMeHTapHBIX
coObITHI. Anredpa coObITHL. OTHOCHUTENbHBIE YAaCTOTHL. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX
yacToT. CTaTUCTUYECKOE, KITACCUYECKOE U T€OMETPUUYECKOE ONPEACICHUE BEPOSATHOCTU. Y CIIOBHAS
BEpOATHOCTH. [ToHsATHE 00 aKCHOMAaTHYECKOM MTOCTPOCHUH TEOPUH BeposTHOCTeH. KomOnHaTopuka.
Teopembl YMHOKEHHUSI BEPOSTHOCTEH HE3aBUCHUMBIX M 3aBHCUMBIX COOBITHI. Teopembl clokeHus
BEPOSITHOCTE HECOBMECTHBIX M COBMECTHBIX cOOBITHH. [TomHast rpymnma coOwiTHil. BeposTHOCTB
MIPOTUBOMOJIOKHOTO COOBITUS. BeposTHOCTD mosiBieHUs XOTS ObI OAHOTO cOObITHS. DOPMYJIBI MOJI-
HOM BeposiTHOCTH, batieca. IIpumepsl. [loBropenue ucneiranuii. @opmyna bepuymu. JlokanpHas u
UHTerpajibHas Teopemsl Jlamnaca. ®opmyna Ilyaccona. Ilpumepsl. JluckpeTHbie ciydailHbIEe BeU-
YUHBI. 3aKOH pachpeeleHus BEpOSITHOCTEH TMCKPETHOM CilydailHOM BeJIMUMHBI (Pl pacrupeene-
HUS, MHOTOYTOJIbHUK pacrpeaeneHus, PyHKIUs pacrpeneseHus U ee CBONCTBA). 3aKOHbI OMHOMMHU-
anbHbl U IlyaccoHa. UHCIIOBBIE XapaKTEpUCTUKU JTUCKPETHOM CIy4allHOM BeJIMYMHBL. Teoperuue-
cKHe MOMEeHThI. HenpepbiBHbIE citydaiiHble BelMunHbl. DYHKIUA pacnpeereHus, INIOTHOCTh pac-
IIPEACIICHUs], UX B3aUMOCBS3b U CBOMCTBA. PaBHOMEpPHBIN, I1OKA3aTEIbHBIA, HOPMAJIbHbIM 3aKOHBI
pacrnpeeseHrs HENPEPbIBHBIX CIIYYalHBIX BEJIMYUH, IPABUIIO «TpeX CUTrM». YUCIOBbIE XapaKTepHu-
CTHKHU HENPEPBIBHBIX CIy4yailHbIX BenUuuH. [ToHATHE O pa3nnyHbIX opMmax 3aKoHa OOJIBIIMX YU-
cen. Teopemsl bepuymnnu u Uebsiena. LlenTpanbHas npenenbHas TeopeMa JlsmyHoBa.

OcCHOBHBIE IOHATHS U METOAbl MATEMATHYECKON CTATUCTHKH

['eHepasibHas COBOKYITHOCTb U BbIOOpKA. BapuannonHusiii psia. ['ncrorpamma, sMoupuyeckast
dbyHKIUs pacnpeneneHus BpIOOpkH. CTaTHCTHUYECKOE OIICHMBAHHE MapaMeTpa paclpeneiaeHus Mo
BbIOOpKe. ToueuHble OIGHKM W WX XapaKTePUCTUKU: HECMEMIEHHOCTh, 3(deKTuBHOCTS,
COCTOATENBHOCTh. METO/Ibl TOJIy4eHHs] TOYEYHBIX OLEHOK pPaBHOMEPHOIO, II0KAa3aTelIbHOIO,
HOPMaJIbHOI'O pacnpeeeHuil (METOJ MaKCUMAaJbHOIO IpaBIONOAO0OMS, METOJ MOMEHTOB).
WNHurepBanbHble oneHkH. JloBepuTenbHble HUHTEpBajbl. MHTEpBanbHOE OLEHMBAHHME MAPaMETPOB
HOpMasbHOro pacnpenenenus. llpumepsl. Crartuctuueckue runote3bl, ux Buabl. llonarue o
MpoBepKe cTaructudeckux rumore3. Ommbku 1 — ro u 2 — ro pona. Pemaromas mpoueaypa.
Momnocts kputepus. JloBepurenbubie obmactu. Kpurepuu cornacusi [Tupcona, Kommoroposa,
Creronenta, Guiepa. [Ipumepsr.

CraTucrtuyeckasi 00padoTKa IKCIEPUMEHTAJIbHBIX JTAHHbBIX

[TonsTHe O (YHKUMOHAIBHONH M KOPPENSIUOHHONW 3aBUCHUMOCTH MEX1y BEJIUYHMHAMHU.
KoppemauvoHHbIl aHaIM3 CBSI3M MEXKIAY KAa4E€CTBEHHbIMM W KOJIMYECTBEHHBIMM IPU3HAKAMH.
Koapduuuentsl nuHeHHOW mMapHOM KoppelnsiuMu U Koppensuuu  paHroB  CrnupmeHa.
Henapamerpuueckass cratucrtuka. Perpeccuonsbiii ananu3. OlleHKa mapaMeTpoB ypaBHEHUI
JIMHEMHON M HEJIMHEWHOW MapHOM perpeccu METOA0M HaMMEHBIIUX KBAJApaTOB.

4.2. Conep:xanue JeKIui

Komnue-
Ne
i HanmenoBanue jeknmun CTBO
qacoB

1 | Cucrembl KOOpIMHAT Ha IUIOCKOCTH M B MpocTpaHcTBe. Bektopsl. JIuHeiHble
omepanuy Haja BekTopaMu. IIpoeknns BEKTOpa Ha OCbh, CBOMCTBA IMPOEKIUU.
Koopnunater BekTtopa. IlpsmoyrombHeiii 06asuc. Paznoxenue BekTopa B 2
npsAMOyroibHoM 0Oasuce. Hampaistonye KOCHHYChl M JUIMHA BEKTOpa.
JluHeliHple omepalMu HaJl BEKTOpaMH B KoopauHaTHOW (opme. [lenenue
OTpe3Ka B 3aJaHHOM OTHOIIEHUH.
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CxangpHoe mpou3BeAeHUE BEKTOpoB. (CBOMCTBA CKAJSIPHOTO MPOU3BEICHUS,
¢u3uueckuii CMBICH, BBIpaXKEHHE B KOOpAMHATHOW (opme. JlnmHa BekTopa U
Yroad MEXAY ABYMS BEKTOpaMH. Y CIIOBUE OPTOIOHAJIBHOCTH JABYX BEKTOPOB.
[TpuMeHeHne CKaIsIpHOIrO IPOU3BEIECHUS B PELICHUH NIPUKJIIAJHbIX 3a/1a4.

BekropHoe mpousBeieHHME BEKTOPOB, €ro CBOWMCTBA, BbIpAXXCHUE B
KOOpAUHATHOW ¢opme. YCIIOBHE KOJUIMHEAPHOCTH BEKTOPOB. Du3nuecKuit
CMBICJI BEKTOpPHOro mnpou3BeneHus. [loHsTHe O CMEmIaHHOM MPOU3BEACHUH,
BbIpaXXCHHE B KOOpAUHATHOU (opme. [IpumeHeHre BEKTOPHOTO U CMENIaHHOTO
MIPOU3BEJICHUI B PEHICHUH MPUKIAJIHBIX 3a7a4.

VYpaBHeHus JIMHUI Ha TI0CKOCTH. [losipHBIE KOOPAMHATHI HA MIIOCKOCTH. ®opmbl
YpaBHEHUS TMpPAMOM HAa IUIOCKOCTH. YTOJ MEXIY HOPSAMBIMHA. Y CIIOBUS
NAapaJUIEIbHOCTH U NEPIEHUKYISIPHOCTH NPSMBIX. Y PaBHEHHE ITYYKa IPSIMBIX.

KpuBbie BTOpOro mopsiaka: OKpPYXKHOCTb, SJUIMIIC, TunepOoia, mapadoia, HX
F€OMETPUUYECKHE CBOMCTBA U YPABHEHUS.

[loBepxHOCTH M HUX YpaBHEHUs. YPaBHEHHUS IUIOCKOCTH M  MNpsAMOM B
IIPOCTPAHCTBE. YIOJd MEXAY IUIOCKOCTSAMHU. YCJIOBHUS NapauieIbHOCTH U
NEePHEHAUKYIISIPHOCTH  IUIOCKOCTEH. Yrosn Mexay mpsMbIMU. B3aumHoe
paCIOJIOKEHUE TIPSIMBIX B POCTPAHCTBE. YTOJI MEXKIY NMPSIMON U TIIIOCKOCTHIO.

[ToBepxHocTt BTOporo mopsanka. Lunuanpudeckue mnoBepxHoctu. Cdepa.
Onmmuncona. ['mnepbonounsl. [lapabonounsl. ['eomeTpuyeckue CBOMCTBA 3TUX
MIOBEPXHOCTEH, UCCIICOBAaHNE UX (POPMBI METOJIOM CCUCHHIA.

MHoxecTBO BemecTBeHHbIX uHcel. DyHkiua. O0mactb ee omnpeecHusl.
CnocoOwr 3amanus. Knaccudukamus ¢yskuuii. [lonspHeie KoOpAMHATHI Ha
IoCKOCTH. KpuBhle B TONSPHBIX KoopauHaTax. LlunwHIpudeckas cucrema
koopauHat. Cepuueckas cucrema koopauHat. CrnoxkHas (yHKIusi, oOpaTHas
GyHKIMS, HesiBHAS (PYHKIHSI, TapaMETPUYCCKU 3a/laHHass PYHKIHS. DIEMEHTHI
noBeneHus (yHkuuu. OCHOBHBIE 3JeMEHTapHble (DYHKIMM, UX CBOWCTBA U
rpaduKu.

[Tpenen ¢pyHKIMU B TOUKe, HA OECKOHEUYHOCTH. ['eomeTpruyeckass UILTIOCTpaIUs.
Onnoctoponnue mpeaensl (ynknui. beckoHeuno wanbie (QyHKIUH, WX
cBoiicTBa. beckoHeuHo Oonblne (QYHKIUHU, UX CBA3b ¢ OSCKOHEYHO MalIbIMU
¢yuknusmu. TeopeMbl 0 cBsi3u (YHKIUHM, UMEIOLIEH mpezes, ¢ OECKOHEUHO
manoil ¢ynkiuen. OcHOBHbIE TeopeMbl O mpexaenax. HeompeneneHHocTH H
METO/]Ibl UX PACKpBITHA. BhIuncieHne 0THOCTOPOHHUX MPEEIIOB.

10

Teopemsbl 0 IpeNENbHOM MIEPEXO/IE B HEPABEHCTBAX. 3aMEYaTeIbHbIE MPEAEIIBI.
CpaBHeHue OECKOHEYHO MallbIX (YHKIMHI. DKBHBaJIEHTHbIE OECKOHEUYHO MaJlble
¢ynkuuu. HenmpepbIBHOCTh (DYHKIMI B TOUKE U Ha MHOKeCTBe. TOUKM pa3pbiBa
GyHKIMM ¥ uX Kinaccuduxanuu. JedcTBUS HaJ HENpPepbIBHBIMU (YHKIUSMHU.
HenpepbIBHOCTh OCHOBHBIX 3J€MEHTapHbIX (yHKUuH. CBolicTBa (QyHKIUH,
HENpPEephIBHON Ha OTpe3Ke (OrpaHUYEHHOCTh, CYIIECTBOBAaHHME HAMMEHBIIEro U
HanOOJIBIIEr0 3HAaYEeHUH, CYyIIIeCTBOBAaHHE TPOMEKYTOUHBIX 3HAUEHUI).

11-
12

KommiekcHbie uncna, aeiictBus ¢ HUMU. M300pakeHne KOMIUIEKCHBIX YHUCET Ha
IUIOCKOCTH. MoOZyllb M apryMeHT KOMIUIEKCHOro yucna. Mx cBoiicTBa. Anre6-
paumdeckas U TpUTOHOMETpHUecKasi (hOpMbI KOMIUIEKCHOTO Ynciia. Anredpande-
ckue neiictBus Haa HuMH. Dopmyna Ditnepa. [lokazaTenbHas Gpopma KOMILIEKC-
Horo yucia. KopHu u3 KoMIUIeKCHbIX yucen. DyHKIUM KOMIUIEKCHOTO Tepe-
MEHHOTO.

13

3agauu, MPUBOASANIME K MOHATHIO NMPOW3BOJAHOW. OmpeneneHue Mpou3BOAHOMN
GbyHKIIMM B Touke. ['eoMeTpUUYECKUH M MEXaHWYECKH CMBICT MPOM3BOIHOM.
YpaBHEHHsI KacaTeIpHOM W HOpPMaJIM K IUIOCKOM KpuBoM. Teopema o
HenpepelBHOCTH  auddepentupyemoii  pynkumun.  OCHOBHBIE  TpaBHIIa

12




muddepennmpoBanust  GyHKiuid.  [Ipom3BogHas  CIOXKHOW — (PyHKITUH.
HuddepenuupoBanue  oOpatHoi  GyHKuuH. [Ipom3BOIHBIE  OCHOBHBIX
AJIEMEHTAPHBIX (YHKIWH, TaOjWIa MPOWU3BOAHBIX. [Ipow3BogHAs HESIBHOM

GyHKINN.

14

Huddepennman dbyakuuu. ['eomerpudeckuii cmpici. CBsS3b € MPOU3BOIHOM.
CgoiictBa nepBoro auddepennnana. [IponzBoaHas napamMeTprUuecKu 3aqaHHON
¢byuknun.  IIpousBoanbie u  auddepeHIManbl  BBICHIMX  MOPSIKOB.
HeunBapuantHocts  gopmbl  audQepeHnnanoB  BBICIIAX  HOPSIKOB.
MexaHuyeckuit CMBICI MPOU3BOAHON BTOpPOro mopsiika. Bropas mpousBonaHas
napaMeTpUYecKy 331aHHON (DYHKIIMU U HESIBHOM (DYHKIIHH.

['eomeTpuyeckuii 1 MEXaHUYECKUN CMBICT Tpou3BOoAHON U auddepennuana 1-
ro NOpsAJKa, UX IPUMEHEHNE B PEIICHUH NPUKIIATHBIX 3a/1a4

15

[Tpumenenue auddepeHnnanbHOro UCUUCICHUS ISl UccaeloBaHus GYHKIMI 1
MOCTPOCHHUS UX TIpaUKOB. YCIOBHS MOHOTOHHOCTH (DYHKIHHU. DKCTPEMYMBI
byHKIIMHM, HEOOXOIMMOE U JOCTATOYHOE YCJIOBHS CYIIECTBOBAHUS HIKCTPEMyMa.
OTpiCKaHMEe  HAMMEHBIIETO M HauOOJbIIEro  3HAUYeHWH  (QyHKUHUH,
muddepennrpyemoit Ha otpeske. MccnenoBanue BoimykiaocTd GyHKIUH. Touku
nepern6a. JloctaTouHOE yCIOBUE CYIIECTBOBAHUS TOYKH MTEperuoa.

16

AcumnTotsl rpaduka ¢yHkiuu. OOmas cxema uccieqoBaHus (YHKIUU U
noctpoenus ee rpaduka. [lpumepsr.

17

[TepBoobOpasznas ¢yukius. HeompeneneHHblii WHTErpall M €ro CBOMCTBA.
Tabmuma  WHTErpajgoB. MeTOAbl  MHTETPHPOBAHMS:  HEMOCPEICTBECHHOE
MHTErPUPOBAHUE, METOJI 3aMEHBI IEPEMEHHON B HEONPEIEIECHHOM MHTErpajie u
VHTETPUPOBAHKE 110 YACTSIM.

18

PaznoxeHue panuoHanbHBIX JApoOeil Ha mnpocteifmume. WHTerpupoBaHue
panmoHanbHBIX  QyHKIMI. WHTerpupoBaHWe HMPPANUOHANBHBIX  (YHKIUH
(cTemeHHblE M TPUIOHOMETPUYECKHE IOACTAHOBKH), TPUTOHOMETPHUYECKHX
¢yHKM. YHuBepcalibHas TPUTOHOMETpPHYECKas IOACTaHOBKA. BblpakeHus,
HEUHTETPUPYEMBIE B KBaJpaTypax.

19

3anauy, NPUBOJALINE K MOHATUIO OMNPEJEIIEHHOro MHTerpana. OnpeneneHHbIN
uHTerpasl. Teopema CyHIeCTBOBaHUs ONpEIENIEHHOro uHTerpana. (CBoicTBa
ONpEACIEHHOro  MHTerpana. I[IpowsBomHas  MHTerpaza IO BEPXHEMY
nepemeHHoMmy npeaeny. @opmyna Herorona-Jlelt6uuna. MHTerpupoBanue mo
yacTsIM UM 3aMEHa NEPEeMEHHON B ompeneneHHOM uHTerpaie. OmnpeneneHHbIN
MHTErpajl OT HEYeTHON M YeTHOM (QYHKIIMM IO CUMMETPUYHOMY TPOMEKYTKY.

20

HecoOcTBeHHbII nHTErpan ¢ 6eCKOHEYHBIMHU IIPe/ieIaMi HHTETPUPOBAHUS U
OT HEOrpaHMUYEHHbBIX (QYHKIHH.

21

[TpunoskeHne ONpENENEeHHOrO0 HHTErpaja K PELIEHUI0 T€OMETPUYECKUX U
¢u3nyecKuX 3a4ay: BBIUMCICHHE IUIOUIAJM IUIOCKOM (UIYpbl, IIUHBI AYTH
KpUBOH (ITUIOmaze IUIOCKUX (Uryp, ATMHBI TYrH, IUIOIAAM MOBEPXHOCTH,
o0bema Tena BpallleHus1, padoThl, TaBJICHHS], CTATUCTUYECKUX MOMEHTOB, LIEHTpa
TSDKECTH TUIOCKOU (DUTYPBL.).

22

3amauy, NOPUBOJAIIME K TMOHATUIO Aud@epeHuuanbHbIX ypaBHeHud (AY).
[Mopsimox 1Y, pemenue /Y mepBoro mopsaxa. HauanbHble ycioBusi, oOriee
pemieHue, yacTHoe pemeHue. 3amada Komm. Teopema cyliecTBOBaHUS H
€AMHCTBEHHOCTH pemeHus 3amaun  Komm. JIY mnepBoro mopsaka c¢
pa3IENAOIMKUMHUCS IEPEMEHHBIMH.

23

Onunoponnsie [[.Y. mepBoro mnopsiaka. Jluneitneie [[.Y. mepBoro mnopsaxa.
VYpasuenue . bepuymu. [Tone nanpasnennii. MU30knuHbI.
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24

Y Broporo mnopsaka. HadanmbHble ycioBus, 00IIee pemieHue, YacTHOE
pemenue. 3amava Komm. JuddepeHnuanbabie ypaBHEHUsS BTOPOTO TMOPSIIKA,
JIOTTYCKAIOIIUE MOHIKEHUE MOPAIKA. Jluneiinbie OJIHOPO/IHBIE
muddepeHIraTbHbIC YPaBHEHUS BTOPOTO MOpsaka. JIMHEHO HEe3aBUCUMBIC U
3aBUcHMbIe pemeHud. Onpenenutens BpoHckoro, ero cpoiictBa. Teopema o
cTpykrype obmiero pemenus JIOAY. O6mee pemenue JIOJY ¢ mocTossHHBIMU
kod(purmeHTamu.

25

Jluneitaple HeomHopoaHble Auddepennnansusie ypasaenus (JIHIAY) Broporo
NopsiIKa ¢ MOCTOSHHBIMU Kod(dduuuentamu. Teopema o cTpykType oOIiero
pemeHus. Meros Bapualuy MPOU3BOJIBHBIX MOCTOSHHBIX. OTBHICKAaHUE YACTHOIO
pemenust JIHAY co cneunalibHBIM BUJIOM MPaBoOil 4acTH. Teopema 0 HaIOKEHUHU
pemernii. CucteMsl qudQepeHnnaIbHbIX ypaBHEHUH.

26

@OyHKIIMN HECKOJBKUX TepeMeHHBIX. O0IacTh onpeeNeHus, mpeel,
HETPEPbIBHOCTH. YacTHBIC TPOU3BOIHBIEC (DYHKIIMU JBYX MEPEMEHHBIX. YacTHbIE
NPOU3BOAHBIC BBHICIINX TOpsAAKoB. llomuelii auddepeHnnan, ero cBi3p ¢
npou3BoaHBIMU. ['eomerpuyeckuii cmbicn auddepennuana. [IpubmmkeHHble
BBIYHCIICHUS C TIOMOIIBIO U epeHnunana.

28

DKcTpeMyMbl QYHKIUH IBYX epeMeHHbIX. HeoOxoammoe u gocTarouHoe
yCIOBUSL JKCTpeMyMa. MeTox HaMMEHBIIUX KBaApaTOB. OJIEMEHTBHl TEOPUHU
IIOJIS1: BBIYMCIIEHUE TPAIMEHTa, IPOU3BOAHOM 10 HAIIPABIICHUIO, TUBEPTECHIIAH.

29

3ana4y, NPUBOASILNE K IOHITUAM JIBOMHOIO U TPOMHOIO MHTErpasioB. KpaTHble
(1BOMHONM M TpOWHOM) HMHTErpajibl, UX CBOWCTBA, TEOPEMBI CYILECTBOBAHUS.
Bbruncnenre  KpaTHBIX  MHTETPAJOB  IOBTOPHBIM ~ MHTEIPUPOBAHMEM B
JIEKAPTOBBIX KOOpAMHATAX.

30

Brruucnenue ﬂBOﬁHBIX HHTCIpajioB B IMOJIAPHBIX KOOpAHWHATAaXx. Brruucnenue
TpOfIHbIX HHTCIrpajioB B TUJIMHAPHUYICCKUX, C(i)epI/ILIeCKI/IX KOOpJuHaTax.

33

3ajaun, NOpPUBOJAIIME K KPUBOJIMHEHHBIM HHTerpanaMm. KpuBosinHelHbIe
WHTErpaJibl TIEPBOTO W BTOPOTO POJIa, UX CBOMCTBA, MPUMEPHI BBHIYUCIICHHUS.
®opmyna ['puna. YcioBue HE3aBUCHUMOCTH KPHUBOJMHEWHOIO HHTErpajia OT
MyTH WHTerpupoBaHus. HaxoxaeHue QyHKIIMM JBYX TEPEMEHHBIX IO €€
nonHomy guddepennuany. IlpunoxkeHuss KpaTHBIX U KPUBOJIMHEWHBIX
WHTETPAJIOB.

34

UucioBble psaabl, CXONAIIMECSs H  pacxoldlluecs psabl, CyMMa psja.
HeoO6XxoauMblii MPU3HAK CXOJUMOCTH YHCIOBOTO psna. JlocraTouHble MpHU3HAKU
CXOAUMOCTH 3HAKOIOJIOKUTENBHBIX PSAIOB.

35

3HaKonepeMeHHbIe PSBL. JlocTraTouHslii MPU3HAK CXOANUMOCTH
3HAKOIMIEPEMEHHOTO psijia. 3HAKOYEPEAYIOMHeCs psibl. AOCOITIOTHO U YCJIOBHO
cxomsmuecs panel. DyHKIMOHANBHBIE pAnbl. CTeneHHble psaAbl. Teopema
AOens. MaTepBal, paainyc CXOIUMOCTH CTENEHHOTO Psijia.

36

Pansr  Teitmopa u Maxknopena. HeobGxonumoe M J0CTaTOYHOE yCIOBHE
pa3NoKeHusl PyHKLIMU B CTETIEHHOH psin. Pa3noxkeHue B creneHHON pan GyHKIni

e, sinx,cosx, (1+x)™,In(1+x),arctg x.

37

Psaner Oypee.

38

IIpenmer Teopum BepositHocTeil. Knaccudukanus cobwituil. Knaccuueckoe u
CTATUCTUYECKOE OMPENCTICHUs BEPOATHOCTH COOBITHUS. 3aKOH YCTOWYHMBOCTH
OTHOCHUTENIbHBIX YacTOT. ['eomeTpuueckne BEpOSTHOCTH. AureOpa COOBITHH.
TeopeMbl CIOXKEHHsSI BEpPOSATHOCTEH. YCIOBHAs BEPOSTHOCTb. TeopeMbl
YMHOKECHHS BEPOSITHOCTEH.

39

®opmyna monHOM BeposTHocTH. Cxema bepnymm. ®opmynsr Jlammaca u

IlyaccoHa.
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40 | JluckpeTHple Cly4aiiHbIe BETWYMHBL. 3aKOH pacrpeicyieHus, (QyHKIus
pactipeneneHus. YnciaoBble XapakKTePUCTUKH. 2

41 | buHomuanbHbIi 3akoH. 3akoH [lyaccona. HenpepbiBHbBIE cilyyailHble BETUYHUHBI.
OyHKUUA IUIOTHOCTH pacrpeesieHus BEPOSITHOCTEH. Yuciosele
XapakTepUCTHKH. PaBHOMepHOE, oKa3aTeIbHOE U HOPMAIBHOE pacIpeieIeHusl. 2
[Tonsatue o pasnmuHbix (opmax 3akoHa OosbuMx uuces. Teopema bepnymiu
UeObmmena. [{enTpanpHas npeaensHas Teopema.

42- | I'enepanbHas COBOKYIHOCTb, BBIOOpKa, BapHalMOHHBIM psnx. [ucrorpamma,

43 | smnupudeckas GyHkus pacnpeneneHus. CTaTUCTHYECKUE OLCHKH ITapaMeTpoB.
TpeboBaHMs K OLEHKaM. DMIIMPUUYECKUE OLICHKH MAaTEMATUYECKOTI0 OXKHIAHUS U 4
mucriepcud. MHTepBanbHOE olleHMBaHUE. JlOBepUTENbHBIE HWHTEPBAIbl IS
MaTEeMaTHYECKOro O’KUIAHUS U Jucnepcuu. 3agaada 06 o0bemMe BEIOOPKH.

44- | TIpoBepka CTaTUCTUYECKUX TI'MIOTE3: 1) O 3aKOHE paclpeneieHus ClydaiHol

45 | BeNMUWHBI; 2) O pa3IMYMUd B OIICHKaxX IapaMeTpoB; 3) O MNPUHAIC)KHOCTH
BbIOOPOK OJHOW TIeHepalbHOW COBOKYNHOCTH. CTaTUCTUYECKUE KpUTEpUU
npoBepku runote3: kpurepuil Ilupcona, Konmoropona, Cteronenra. Cucrema 4
JBYX CIy4YalHBIX Benu4rnH. OyHKIMOHATBHAS U KOPPEISIMOHHAS 3aBUCUMOCTH
MEXIy BelnuunHaMu. JIuHeiiHas perpeccus. MeToa HauMEHbLINX KBaJpaTOB IS
OTIpeIeJICHUS TTAPaMETPOB PErPECCHHU.

Hroro 90

4.3. Copep:xanue 1a00paTOPHBIX 3aHATHIA
JIaGopaTopHble 3aHATHUS HE IPEAYCMOTPEHb! YUEOHBIM IIAHOM.
4.4. CopepxaHue NPaKTHYeCKUX 3aHATHI

Ne . KonuuectBo

wn HaunmeHoBaHMe NPaKTUYECKUX 3aHATUI 4ACOB

1-2 | DneMeHTHI IMHEHHOH anredpsl 4

3-6 | DieMeHThI BEKTOPHOH anreOpsl 8
7-10 | AnanmuTHuecKasi reOMeTpus 8
11-12 | DnemeHTHI TeOpHH (QYHKIHMIA KOMIUIEKCHOTO TIEPEMEHHOTO 4
13-17 | Benenue B aHaim3 10
18-29 I[Hii)q)epeHuHanbﬂoe UcuuciieHue (PyHKIMHU OTHOW epeMeH- 10

HOU
23-28 | HeonpeneneHHbI nHTErpai 12
29-32 | OnpeneneHHbI HHTETpa 8
33-36 | OyHKIIMHM HECKOJIbKUX MEPEMEHHBIX 8
37-41 | lnddepeHnmanbHbie ypaBHEHUS 10
42-45 | KpaTHble 1 KpUBOJIMHEWHbBIE HHTETPaJIbl 8
46-50 | YucnoBble U (YHKIIMOHAIBHBIE PSIbI 10
51-55 | Teopust BEpOSATHOCTH 10
56-58 | OcHOBHBIE TOHATHS U METOIBI MATEMATUUECKON CTATUCTUKHU 6
59-60 | Craructrueckas 00paboTKa SKCIIEPUMEHTAITBLHBIX JAHHBIX 4
Htoro 120

4.5. Buabl 1 cojiepKaHue CAMOCTOSITEIbLHON PadoThl 00y4aOIIUXCS

4.5.1. Buabl caMoCTOSITeIbHOI padoThl 00y4aKOIINXCH
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Buapl camocTosTensHON pabOThI 00yUYarOMIUXCs

KomnnuectBo
4acoB

HO,I[FOTOBKa K IPAKTHYCCKHUM 3aHATHAM

82

CaMOCTOSTEIIFHOE HN3YUCHUC OTHCJIbHBIX TCM U BOIIPOCOB

50

HO,I[FOTOBKa K HpOMe)I(YTO‘IHOﬁ arrecraguu

9

Hroro

141

4.5.2. Conep:xkaHue caMOCTOSITEIbHOI PadoThI 00y4aAIOIIMXCS

HanmeHnoBanne TemM nim BOITPOCOB

Komnunue-
CTBO
qaCcoB

Matpuupl, JeHCTBUS C HHUMHU. BpIUuCIEHHE ONIpEeNeNnTeNed pa3iIudHbIMU
crnocobamu. Pemnienue cuctem JIMHEMHBIX ypaBHEHUM MmetoioMm ['aycca, mo
dopmynam Kpamepa, ¢ momoupr0 00OpaTHON MaTpUILIbI.

Jluneiinble omepanuu Haja BekTopaMu. PasnoskeHue BekTopa 1o 0Oaswucy.
Hanpasisromue KocuHycbl M JUIMHA BekTopa. [IpumeHeHue ckaispHOro,
BCKTOPHOI'O, CMCHIAHHOT'O HpOI/I3BeI[€HI/Iﬁ B PCIICHHWHU MNPHUKIAJHBIX 3adad.
IToHsiTHie 0 BEKTOPHBIX AMAarpaMMax B HAYKE U TEXHHUKE.

Paznuunbie GopMbl ypaBHEHHs NMPsIMOM Ha IUIOCKOCTH. Pemienwe 3amau Ha
METOJ KOOpAMHAT (paccTOsHHE MEXAY IBYMs TOUYKaMH, JIEJICHUE OTpe3Ka B
JAHHOM OTHOILIEHUH, PACCTOSIHUE OT TOYKU 110 IpsiMoi). KpuBeie BTOpOrO
NOpsIIKA: NPUBEACHUE K KaHOHUYECKOMY BHUIY, IIOCTPOCHHE HA IUIOCKOCTH.
TexHu4eckue NMPUIIOKEHUs I'eOMETPUYECKUX CBOMCTB KpuBbIX. llocTpoenue
Tela  OTrPAHMYEHHOIO  IOBEPXHOCTAMU.  TeXHMYECKHE  IPUIIOKEHUS
r€OMETPUYECKUX CBOWCTB IIOBEPXHOCTEM.

[Toctpoenne rpadukoB 3yIeMeHTapHbIX (QYHKIUI HyTeM IpeoOpa3oBaHUi
(mapannenbHbIN NepeHoc, pacTsKeHue (cxaTue), oToopaxeHue). Beruncinenue
IpPEJeNIoOB  YHUCIOBBIX  IOCIEJOBAaTENIbHOCTEH,  MpeaenaoB  (PyHKIUH.
HccnenoBanne (GyHKIMI Ha HETPEPHIBHOCTS.

HuddepenunpoBanre CiloXHBIX (YHKIUH, a Takke (QYHKIMHA 3aJaHHBIX
HEsIBHO U napaMeTrpudecku. [Ipumenenue nuddepennuana K npuoImKEHHBIM
BblunciaeHusM.  Ilpumenenne  nuddepeHIaNIbHOTO  UCUYUCIEHUS IS
uccieoBaHusl QYHKIMHA U OCTPOEHUS UX TPa(UKOB.

BexTtop-pyHkuust  ckansgpHoro  aprymenta. lomorpad. Ilpemen wu
HEMpEepbIBHOCTh BeKTOp-QpyHKIMHU. JnuddepeHuupoBanue BeKTOP-(PyHKINH,
TEOMETPUUECKUA M T€OMETPUYECKUI CMBLI MPOU3BOJHON BEKTOP-()YHKIHH.
[Tpunoxenus k Mexanuke. JuddepeHnman Tyru KpuUBOM U €ro
reoMerpuueckuid cMmbici. CpeaHsiss KpUBHM3HA KPUBOM M KPUBU3HA B TOUKE.
Paguyc n neHTp KpUBU3HBIL.

MeTo1bl HHTErpUPOBaHUS HEOTIPEIEICHHOI0 HHTErpaa.

Bbrunicnenue onpenenéHHbIX HHTErpanoB. HecoOCTBEHHBIE HHTErpanbl ¢
0OECKOHEUHBIMU MpeJeNaMi M OT HEOrpaHM4YeHHbIX (yHKIMH. [Tpunokenus
OINIPENEICHHOrO0 HUHTErpajla K pEIICHUIO 3a1ad TIEOMETPUM, MEXAaHUKH U
Gu3uKu.

HpI/I6J'II/DKCHHBIe MCTOJbI BEIYUCIICHUS ONPCACIICHHBIX NMHTCTPAJIOB.

10

Huddepenunponanue pyHkunu ABYX nepeMeHHbIX. [lonublii quddepennna.
[Tpumenenue noiHoro naudepenmana K NpuOIMKEHHBIM BEIYHCICHHUSIM.
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KacarenpHast IIIOCKOCTh M HOPMaJIb K TOBEPXHOCTH. DKCTPEMYMBI () yHKIITHA
HECKOJIbKUX MepeMeHHbIX. OThICKaHHE HAUOOIBIINX U HAUMEHBIITHX
3HAYCHHUH (PYHKITUH.

11

3anmavya 06paboTku HabmoaeHui. [logdbop mapamMeTpoB KPUBBIX IO CIIOCO0Y
HaMMEHbIHMX KBaapaToB. [ToHATHE 0 CIOCO0aX BHIPABHUBAHMSI.

12

OCHOBHBIE KJIaCChl ypaBHEHUH, WHTEIPUPYEMBIX B KBajJpaTypax: ¢
pa3aeNaoIUMUCs epEeMEHHBIMU, OJIHOPOJIHBIE u JTUHEIHbIE.
JuddepeHnmnansabie  YpaBHEHHS, JOMYCKAIONIUE TOHIKEHUE TOPSAKA.
Jlunetinple  omHOpomHbie nuddepeHIManpHble  ypaBHeHUs. JIMHEHHbIC
HEOMHOpPOAHbIE U depeHIMaTbHbIE ypaBHEHUS C MPaBOM  YacThIO
CHeluaibHOro Buaa. MeTo Bapualuy Npou3BOJIbHBIX MOCTOSHHBIX. Perienus
HOPMAJTBHBIX cuCTeM U] PepeHITnaTbHBIX YPABHCHUI METOJIOM HCKITFOUCHUSI.

18

13

Yucnosble U (GyHKIMOHANbHBIE psiibl. [IpuMeHeHHe CTeNneHHBIX PAIOB B
NpUOIMKEHHBIX — BBIYMCICHUSX:  BBIYMCIICHWE  3HAYCHWH  (QYHKIHH,
onpeaenEéHHBIX HHTETPAJIOB, pelieHrne AuQdepeHnanbHbIX YpaBHEHHH.

14

Pansl @ypbe 1O  TPUTOHOMETPUYECKUM cucreMaM. Dopmynsl s
K03 duuneHToB psaa. Pasnoxxenne QyHKUMH B TPUTOHOMETPUYECKUE PSAAbI
@ypbe. Psan @ypbe ans 4u€tHBIX M HE4€THBIX (yHKImA. DopmynupoBka
JIOCTaTOYHBIX YCIOBUI cxoaumocTH psiioB Dypre. Pan ypre s GyHkum ¢
JTHOO0BIM TIEPUOJIOM. YCIIOBHE IMOTOYCYHON CXOAMMOCTH M CXOJUMOCTH "B
cpennem".  Ilpumenenue  TpuroHomerpuueckux  pagos  Dypee B
NpUOIMKEHHBIX BBIUMCICHUSX. [IOHATHE O MPaKTHMYECKOM TapMOHUYECKOM
aHanuse. Marerpan Oypeoe.

15

Bpluucnenue JBOMHBIX M TPOMHBIX HHTErpanoB. ['eomerpuueckue u
¢usnyeckue  MPUIOXKEHHS  JBOMHOIO M TPOHHOrO  HMHTErpajoB.
KpuBosinHeliHble 1 TOBEpXHOCTHBIE UHTErpaiibl. Haxoxxaenue GyHKIUU IBYX
HEpEeMEHHBIX 110 e€ MOJHOMY nuddepeHnmany.

16

CkanspHoe 1 BekTopHoe 1oiisd. [loBepxHocTH U mMHUK YpoBHS. [Ipon3BoaHas
no HampasieHuto. ['paauenT QyHkuuM U ero cpoifctBa. CBA3b I'paJHueHTa C
IIOBEPXHOCTAMM W JIMHUAMM YpOBH:A. [IoHATHE O IOTOKE BEKTOPHOIO IOJIA.
Juseprenius. @Popmyna Octporpaackoro-I'aycca. I'aycca. Llupkymsius
nosist. Porop mossi. @opmyna Ctokca.

17

MeTo/1bl BBIUMCIIEHUS BEPOSATHOCTEN. Teopema 0 MOBTOPEHHUH OIBITOB (CXema
bepunymnu). HaueposiTHelimas yacToTa TpU TMOBTOPEHHUH  OIMBITOB.
CnydaifHple BEIWYMHBI W 3aKOHBl HMX pachpefeneHus. BoraucieHue
BEPOATHOCTH TMOMNAJaHUs CIy4allHOM BEJIWYMHBI HA 3aJlaHHBI WHTEpPBAI B
Cllydyae HOPMaJIbHOTO pacrpeneneHus. [lonsatne o 1ByMEpHOM HOPMAJIBHOM
pacnpenesieHu .

18

[TocTpoeHre CTaTUCTHUYECKOTO paclpeieneHus BbIOOpKU. Beruncienue
TOYEUHBIX OIIEHOK HEU3BECTHBIX MapaMeTPOB pacHpeAeseHHs IO BBIOOpKE.
WHuTepBanpHOE OLIEHMBAaHUE MApaMeTPOB HOPMAJBHOTO pPAaCIpeieIeHHUs.
ITpoBepka craTtucThueckux runore3 kpurepusmu Ilupcona, CreroneHTa.
[TpoBeeHUE KOPPENIALUOHHOIO U PErPECCUOHHOIO aHAIN3A.

19

OcHoBHble TOHATHS Teopuu rpados. Jepesbs. Jlec. bunapHble nepeBbs.
CszHOCTh Tpada: MaTpUYHBIA M CTPOYHBIA CIOCOOBI 3ajmaHus rpada.
Hexkotopsle 3aaun Teopun rpagos.

10

20

OYyHKIUA KOMILIEKCHOIO IEPEMEHHOT0. OJEMEHTapHbIE aHAJIUTHYECKUE
¢bynkuuu. Juddepennupyemocts. YcenoBus Komu-Pumana. HTerpupoBanue
no KomiuiekcHoMy aprymenty. Teopema Kommu. Muterpanphas dopmyina
Komm.

Hroro

141

17




5. YdeOHO-MeTOaAMYECKOE O0ecnedeHHe CaMOCTOATEIbHOI padoThl 00y4al0IMXCs
M0 THCIHILINHE

YuaebHo-MeTonueckue pa3padboTku umerorcs B Hayunoit oubmmoreke @I'6OY BO FOxHo- Ypass-
ckuii 'AY:

1. TumnoBeie pacuersl o Teme «OMpeAenuTesny, MaTPUIlbl, CUCTEMbl JTUHEHHBIX YpaBHEHUH.
BektopHas anrebpa. AHanuTudeckas TE€OMETPHUsS» Uil CaMOCTOSITeNIbHON paboThl CTYACHTOB
[DnextponHsIil pecype] / coct.: I'.A. Jlapuonosa [u ap.]; UT'AA. — Yensounck: UT'AA, 2013. — 51
¢. — Pexxum pocryma: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2. TumoBble pacyeTsl 10 TeMe «BBeleHne B MaTeMaTHUYCCKUM aHAIN3 (YHKIIUHA OJHOM JICHCT-
BHUTEJILHON MEPEMEHHOIW» JUIsl CAMOCTOSITEIBHOM pabOThI CTYJIEHTOB [DIEKTPOHHBIA pecypc]: me-
ton. yka3zauus / coct.. O.E. Akynuu [u np.]; UTAA. — 2-¢ usn, nepepad. — YensOunck: UTAA,
2013. — 72 c. — Pexxum pocryma: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3. TumoBo#i pacuer no teme «/luddepennuanbHoe ncuncienne QyHKIUM OIHON IEHCTBH-
TEJIbHOU MEePEeMEHHON U ero MPUJIOKEHUS» ISl CaMOCTOSITENIbHOM paboThl CTYAEHTOB [DJIEKTPOH-
HBIN pecypc]: [ caMOCTOATEIBHOM pabOThI CTYACHTOB O4YHBIX (hakynbTeToB] / cocT.: C.B. Baxke-
HoBa, 1.C. Crabynut, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHCTUTYT arpouHX)eHEepUu. —
UensaOuHCK: OxHO-Ypanbckuii Ay, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

4. Tunossle pacueTsl 1o TeMe «MHTerpanbHOe UcuucieHne GyHKIUU OJHON JeHCTBUTENbHOM
MIEPEMEHHOI» 111 CAMOCTOSTENBHON PabOThl CTYACHTOB [ DIEKTPOHHBIN pecypc|: METOI. yKa3aHUs
/ coct.: O.E. Axymuu, M.H. Apxunosa; KOxHo-Ypanbckuii ['AY, MHCTUTYT arpoMHXEHEPHH. —
YenstOUHCK: IOxHo-Ypanbckuit I'AY, 2016. - 82 c. — Pexxum JocTyna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

5. Tunosble pacueTsl no Teme «/IuddepeHimanbapie ypaBHEHUS» A1 CaMOCTOSATEIbHON pa-
OOTBI CTYJIECHTOB [DIIEKTPOHHBIN pecypc]: Meroamueckue ykasanus / coct. I.A. Jlapuonosa; FHOx-
Ho-Ypanbckuilt 'AY, Uuctutyt arpounkenepuu. — Yensounck: FOxuo-Ypansckuit AY, 2015. —
55 ¢. — Pesxum gocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

6. Tunosble pacyeTsl Mo TemMe «DYHKIMH JBYX MEPEMEHHBIX» AJS CaMOCTOSTENbHON paboThI
CTYJIEHTOB [DNEKTPOHHBIN pecypc]: [/ HHKEHEPHO-TEXHUYECKUX, IKOHOMUUECKHX, Mearoruye-
CKUX HallpaBJIieHU OakanmaBpuara u crenuanurera) / coct.: I A. Jlapuonosa [u ap.]; UTAA. — 2-e
u3J, nepepad. — UensaOuHck: UT'AA, 2013.-74 c. — Pexxum JIOCTyTIA:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

7. TumoBble pacueTsl 1Mo TeMe «PsapDy A7is caMOCTOSTENHHOM PadOTHI CTYJEHTOB [DIEKTPOH-
HBI pecypc]: meroanueckue ykazanus / coct.. O.E. Axynuu, M.B. bynrakosa, C.A. Ckpunka;
UTr'AA.-2-e wm3a., mnepepad.—Yensbunck: UYIAA, 2014.—-70 c.—Pexum pocryma:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

8. TumoBoii pacuet 1o Teme «Teopusi BEpOITHOCTEN» Il CAMOCTOSTEIFHON pabOTHI CTYyIEH-
TOB [DJEKTPOHHBINA pecypc]: MeToanueckue ykazanus / cocT.: I.A. Jlapuonosa [u ap.]; UCAA. —
Yena0MHCK: UT'AA, 2015.-108 c. — Pexxum JOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

9. Twunosble pacueTsl Mo TeMe "Maremarndeckas craTUCTHKA" [DIeKTpOHHBIN pecypc] @ s
CaMOCTOSITENTLHOM pabOThI CTYACHTOB MHKEHEPHO-TEXHUYECKNX, SKOHOMUUYECKUX, TIeIarOTHYeCKIX
HarpaBJIeHU# OakanaBpuaTa u cenuanureta / coct.: I'. A. Jlapnonosa [u ap.] ; UT'AA .— 3-e u3n.,
nepepad. —  Yemsabunck:  UT'AA, 2015 — 73 c. —Pexum  pgocryna:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

6. @oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBeIeHHs MPOMEKYTOUYHOM aTTeCTANHH 00yYaroIIUX-
cs 10 JMCHUILIHHE

JlJis ycTaHOBIIEHUSI COOTBETCTBHsSI YPOBHS MOATOTOBKHM oOydaromuxcs TpedoBanusm OI'OC
BO, pa3paboran ¢oHI OIIEHOYHBIX CPEJICTB I TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH U TIPOBEICHUS
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http://192.168.0.1:8080/localdocs/vmat/30.pdf
http://192.168.0.1:8080/localdocs/vmat/18.pdf
http://192.168.0.1:8080/localdocs/vmat/29.pdf
http://192.168.0.1:8080/localdocs/vmat/28.pdf
http://192.168.0.1:8080/localdocs/vmat/23.pdf
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HpOMeXCYTOqHOﬁ arTecralnuu 06yan0H1chs1 II0 AUCHHUIIIINHE. q)OHI[ OLCHOYHBIX CpCACTB IIPCIa-
crasieH B [Tpunoxenun Ne 1.

7. OCHOBHAas M IONOJTHUTE/IbHAS y4eOHAas JTUTEePaTypa, He0OX0AUMAast IJIsi OCBOEHHUS U C-
HUILIHHBI

OcHOBHasl ¥ JIOTOJIHUTENbHAs yueOHast TuTepaTypa umeercst B Hayunoit Oubnuoreke u siiek-
TpoHHOM HHpOpMaMoHHO-00pazoBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuit [AY.

OcHoBHasl JuTepaTypa

1. Anexcannpos I1.C. Kypc ananutrueckoil TeOMETpUU U TMHEWHON anreOpsl [ DneKTpoH-
HbIH pecypc]: yueonuk. — CII6: Jlans, 2009. — 512 c. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=493

2. Amapuna JI.B. UucnoBsie u pyHKITMOHAIbHBIC PSIBI [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue. — CII6: Jlanp, 2012. — 156 c. — Pexxum nocryna:
http://e.lanbook.com/books/element.php?pll_id=3798

3. AcanoB M.O. [luckperHast MaTemMaTuka: rpadpl, MATPOUIBI, aJITOPUTMBI [ DIEKTPOHHBIN
pecypc]: yuebnoe nmocodbue / M.O. AcanoB, B.A. bapanckuii, B.B. Pacun. — CII6: Jlans, 2010. —
363 c. — Pexxum mocryma: http://e.lanbook.com/books/element.php?pll_id=536.

4. bepman I'.H. PemeOHuk k cOOpHUKY 3a/1a4 MO KypCy MaTeMaTUYeCKOro aHaiu3a [DIek-
TPOHHBI pecypc]: yuebnoe mocobue. — CII6: Jlamp, 2011.-608 c.—Pexxum pmocryma:
http://e.lanbook.com/books/element.php?pll_id=674.

5. bepmant A.®. Kparkuil Kypc MaTeMaTUYECKOro aHaiau3a [ DJIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue / A.®. bepmant, U.I'. ApamanoBuu. — CII6: Jlans, 2010. — 736 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=2660.

6. Bonkos O.B. IIpaktuueckue 3ansatus no anredpe. KomrmiekcHble yncia, MHOTOUICHBI
[DnmexTpoHHEIH pecypc]: yaeoHOoe mocobue / FO.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3srHueHko [u
ap.]. — CII6: Jlans, 2014. — 192 c. — Pexxum noctyma:
http://e.lanbook.com/books/element.php?pll_id=51935.

7. Hopodeer C.H. Bricmias maremaTuka [nextponnsiii pecype] / C.H. lopodeeB. Mock-
Ba: Mup u obpaszoBanue, 2011. — 591 c. — Pexxum gocryna:
http://biblioclub.ru/index.php?page=book&id=102357.

JlonosiHuTEIbHASA

1. babuuea U.B. JluckperHas maremaruka. KoHTponupyrome MaTepuaibl K TeCTUPOBa-
HUIO [DNeKTpoHHBIN pecypc]: yueOHoe mocoodue. — CI16: Jlanw, 2013. — 160 c. — Pexum nmoctyma:
http://e.lanbook.com/books/element.php?pll_id=30193.

2. Bmoeun A.}O. CripaBOYHUWK 110 MaTeMaTWKe NI OakaiaBpoB [DJIEKTPOHHBINA pecypc]:
yuebHoe mocobue / A.FO. Baosun, H.JI. Boponmnosa, JI.A. 3onkuna [u ap.]. — CII6: Jlans, 2014.
80 c. — Pesxum moctymna: http://e.lanbook.com/books/element.php?pll id=51722.

3. Kombuto B.U. Kypc nuckperHoii MaTeMaTHKH [ DNEKTPOHHBIN pecypc]: yuebHoe moco-
oue. — CII06: Jlansw, 2011. — 207 c. — Pesxxum moctyna:
http://e.lanbook.com/books/element.php?pll_id=1798.

4. Jlucnukua B.T. MaTtemaTuka B 3aa4ax ¢ peuieHUsIMHA [ DJIEKTPOHHBIA pecypc|: yueOHoe
nocobue / B.T. Jlucuukun, N.JI. Conoseituuk. — CI16: Jlans, 2012. — 464 c.— Pexum poctyma:
http://e.lanbook.com/books/element.php?pll_id=2785.

5. Mapon U.A. [luddepennnanbHoe U MHTETPATLHOE UCUYHCIEHUE B MMPUMEPAX M 3a/Javax.
OYHKIIMA OJHOW TIEPEeMEHHOW [DIeKTpOHHBIN pecypc]: yueoHoe mocodbue. — CII6: Jlans, 2008. —
400 c. — Pexxum noctymna: http://e.lanbook.com/books/element.php?pll_id=254.

6. Munocues B.b. (mox pexn.) Kypc MmareMarnku it TEXHHUECKHAX BBICIINX YICOHBIX 3aBe-
nenuil. Yacte 1. Ananutndeckas reomerpus. Ilpenenst u psiapl. @yHKIuM 1 npous3BoHble. JInHEH-
Has ¥ BEKTOpHas airedpa [DIeKTpOoHHEIN pecypc]: yuebHoe mocobue / B.b. Munocues (mmox pexn.),
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http://e.lanbook.com/books/element.php?pl1_id=493
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http://e.lanbook.com/books/element.php?pl1_id=30193
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http://e.lanbook.com/books/element.php?pl1_id=254

E.A. Ilymkaps (mon pen.), B.I. 3yokoB [u nap.]. — CII6: Jlanb, 2013. — 543 c. — Pexum gocryma:
http://e.lanbook.com/books/element.php?pll_id=30424.

7. Munocues B.b. (nox pen.) Kypc marematuku a1 TEXHUUECKUX BBICIINX yYEOHBIX 3aBe-
nenuil. Yacte 2. @yHKIMM HECKOJbKUX MEpeMEHHbIX. MHTerpanbHoe ucuuciaeHue. Teopus moss
[DnmexkTpoHHEIH pecypc]: yuebnoe nocodue / B.b. Munocues (rox pen.), E.A. [Tymkaps (ox pexn.),
B.A. JIaxoBckuit [m ap.]. — CIIG: Jlans, 2013. - 429 c. — Pexum JOCTYTIA:
http://e.lanbook.com/books/element.php?pll_id=30425.

8. Munocues B.b. (mox pexn.) Kypc matemaTuku uisi TEXHUYECKUX BBICIIMX YYCOHBIX 3aBe-
nennii. Yacte 3. Juddepennmansaple ypaBHeHUs. Y paBHEHHS MaTeMaTtudeckoil ¢usuku. Teopus
ONTUMU3ALNHK [ DJIEKTPOHHBIA pecypc]: yueOHoe mocooue / B.b. Munocnes (mox pex.), E.A. ITym-
kapp (mox pen.), H.A. bepxkoB [u ap.].—CII6: Jlams, 2013.—-514 c.— Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_id=30426.

9. Harancon W.I1. KpaTkuii Kypc BBICIICH MaTeMaTHKHU [ DIEKTPOHHBIN pecypc]|: yueOHoe
nocobue. — CII6: Jlans, 2009. — 728 ¢. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=283.

10. IIpomkun C.C. MaTemaTuka ajisa pemeHus Gu3ndecKux 3a1ad [ DIeKTPOHHBIA pecypc]:
yuebHoe nocobue. — CII16: Jlanb, 2014. — 384 c. — Pexxum J0CTyHa:
http://e.lanbook.com/books/element.php?pll id=53688.

IMepuoanveckue U3IaHus:
«Hayka u xu3Hp», «Texnuka — Monogexun», «Kpanr».

8. Pecypchbl mHGOPMALHMOHHO-TEIEKOMMYHUKANMOHHOU ceTn « UHTEpHETY,
Heo0X0uMbIe 1JI51 0CBOECHHS THCIIUIIIHHbI

1. Enunoe okHO nocTyna K yueOHO-MeToau4eckuM pazpaboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas ouoanorexka ONLINEhttp://biblioclub.ru

9. MeTtoauyeckue yKazaHusi JAJs 00y4arOLIUXCS MO0 OCBOEHUIO TUCIHUIIIUHBI

Y4eOHo-MeTonnuecKkue pa3padboTku umerorcs B Hayunolt 6ubnroreke M 31€KTPOHHOW WH-
dbopmarmonno-odpazoBarensHoit cpene PI'BOY BO 0xHo-Ypanbckuit TAY:

1. TunoBsie pacyeTsl 1o TeMe «OmnpenenuTend, MaTPUIlbl, CUCTEMbI TUHEHHBIX ypaBHEHUH.
Bekropnast anrebpa. AHanuTHYEeCKas TEOMETPHUsS» I CaMOCTOSITENIbHOW pPabOThl CTYACHTOB
[DnexTponHsbIil pecype] / coct.: I'.A. Jlapuonosa [u ap.]; UT'AA. — Yensounck: UI'AA, 2013. — 51
¢. — Pexxum noctyma: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2. TunoBsie pacueTsl IO TeMe «BBefeHHEe B MaTeMaTHYECKU aHaIu3 (QYHKIIUKA OJTHOM Jeii-
CTBUTEILHOM TIEPEMEHHOM [T CaMOCTOSITEIHLHOM pabOThI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: me-
toa. ykazanus / coct.. O.E. Axynuu [u ap.]; UT'AA. —2-e u3n, nepepad. — YUensounck: UTAA,
2013. — 72 c¢. — Pesxxum nmoctyna: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3. KommiekcHble yncna [DIeKTpOHHBIN pecypc]: meroanueckue ykazanus / cocT.. C.A.
Ckpurika, A.C. YrpiomoBa, UI'AA. —2-¢ u3n., mepepad. — Yensounck: UT'AA, 2013.-44 c. -
Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/21.pdf

4. TunoBoi pacueT no Tteme «/luddepeHnnanbHoe ncUUCIeHUEe GYHKIMU OTHON AeHCTBU-
TEIHHOU MEePEeMEHHON U ero MPUJIOKEHUS» ISl CAaMOCTOSITENIEHON paOdOThl CTYACHTOB [DJIEKTPOH-
HBIN pecypc]: [[1s caMOCTOSITENbHOM pabOThI CTYJEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxe-
HoBa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypanbckuii ['AY, UHCTUTYT arpouHXeHEpHH. —
Yena0MHCK: OxHO-Ypanbckuii I'AY, 2017.-70 c. — Pexxum JIoCTyna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf
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6. BBenenue B MaTeMaTUueCKUil aHANIN3 [ DNEKTPOHHBIN pecypc] : yuel. mocodue ajs camo-
CTOSITEJIBHOU PaOOTHI CTYJIEHTOB OYHOM M 3a049HOU (hOopM 0OydeHHs (HampaBICHUS TOTOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cniertmansHocts 23.05.01) /
coct.: O. E. Axynmuu [u ap.] ; FOxno-Ypanbckuii 'AY, UHCTHTYT arponHxeHepun .— Yeasa0MHCK:
OxHo-Ypanbckuiit 'AY, 2017 .— 70 c. Pexxum nocryna:
http://192.168.0.1:8080/localdocs/vmat/36.pdf

7. TunoBble pacuetsl 1o TeMe «MHTerpanbHOe ncuncienue GyHKIUN OJHOM AEWCTBUTENb-
HOM MEPEeMEHHOW» ISl CAaMOCTOSTEILHON paObOThI CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METoI. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypanbckuii 'AY, UncTuTyT arponHxeHe-
pun. — YensiOnHCK: OxHO-Ypanbckuii Ay, 2016. — 82 c. — Pexxum JIOCTYyTIa:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

8. Tunosble pacyersl 1o TeMe «/luddepeHunansubie ypaBHEHUS» IJI1 CaMOCTOSTEIbHON
paboThl CTYIACHTOB [DJICKTPOHHBIM pecypc|: MeToauyeckue ykazaHus / coct. I.A. JlapuoHoBa;
IOxnO-Ypanbckuii 'AY, Huctutyr arpoumkenepuu. — Uemssounck: HOxHo-Ypansckuii ['AY,
2015. — 55 ¢. — Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/23.pdf

9. IuddepeHnnanpupie ypaBHEHUS B MPUKIIAIHBIX 3a/a4ax [ DIEKTPOHHBINA pecypc]: MeTo-
nuaeckue ykazanus / coct.: O.E. Akynnu, C.A. Ckpunka, N.C. CtaOynut; UensaOunckas rocynap-
CTBEHHAas  arpoumkeHepHas  akanemus. — YenmsOunck, 2015.—-81 c.—Pexum  mocryma:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

10. TumoBsie pacueTsl Mo TeMe «DYHKIUU ABYX NMEPEMEHHBIX» JI CAMOCTOSTEIIBHON pa-
OOTBI CTYACHTOB [DIEKTPOHHBIN pecypc]|: [[Uls MHKEHEPHO-TEXHUYECKUX, SKOHOMHUYECKUX, Te/1a-
TOTMYECKHX HampaBiIcHW OakamaBpuata W crnenmanutera] / coct.. [.A. JlapwonoBa [u np.];
UI'AA.—-2-e wu3n, mnepepabd. —Uensbunck: UIAA, 2013.-74 c.—Pexum pgocryma:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

11. ®yHKUMH HECKOJBKUX MepeMeHHBbIX. KpaTHble U KpUBOIMHEWHbIE MHTErpajbl [DJeK-
TPOHHBINA PECYPC|: METO. YKa3aHHs [JUIsl HH)KEHEPHO-TEXHUUECKUX, IKOHOMHUECKHUX, TIeJarornyie-
CKUX HampaBlieHuil OakanaBpuata u cnenuanurera] / coct.. P.M. MuponoBa, C.A. Ckpurka,
UT'AA.-2-e wu3n., mnepepad. —UYensounck: UTAA, 2013.—-45 c¢.—Pexum pgocryma:
http://192.168.0.1:8080/localdocs/vmat/19.pdf

12. TunoBeie pacueThl 0 TeMe «Psab» IS caMOCTOATEIbHON pabOTHI CTYICHTOB [DJeK-
TPOHHBIN pecypc]: meroanueckue ykazanus / coct.: O.E. Axynuu, M.B. bynrakosa, C.A. Ckpunka;
UTr'AA.-2-e wm3a., mnepepad.—Yensbunck: UYIAA, 2014.—-70 c.—Pexum pocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

13. TumnoBoii pacuet mo Teme «Teopust BEpOSTHOCTEW» Il CAMOCTOSITEILHOW pabOTHI CTY-
JICHTOB [DNEKTPOHHBIM pecypc]: Meromuyeckue ykazanusi / coct.. I'.A. JlapumonoBa [u 1p.];
UI'AA. — YensOuHCK: Ur'AA, 2015.-108 c. — Pexxum JOCTYTIA:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

14. Tunossie pacueTsl 0 TeMe "MaTeMaTuyeckasi CTaTUCTHKA" [ DIEKTPOHHBIN pecypc] :
JUISL CAMOCTOSITENIbHON pabOThI CTY/ICHTOB MH)KEHEPHO-TEXHUUECKUX, SKOHOMUUYECKUX, TTeJarOTH-
YeCcKUX HallpaBlIeHU OakaaBpuaTa U cnenuanurera / coct.: I'. A. Jlapuonosa [u np.] ; UT'AA .—
3-e u31., nepepad. — Yensounck: UI'AA, 2015 .— 73 c. — Pexxum gocrymna:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, UCIIOJIb3yeMble IPH OCYIIeCTBJIEHUH 00pa3oBa-
TeJbHOI'0 Npolecca Mo AUCHMILINHE, BKJIIYAS NepedyeHb NPOrpaMMHOro obecneyeHus1 M WH-
(GopMalMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ub1moTeke ¢ TepMUHAIBHBIX CTAHIIMNA TIPEIOCTABISETCS JOCTYI K 0a3aM J1aH-
HBIX:

- KoncynwsranTllntoc (cripaBodHbIE TPABOBBIE CUCTEMBI);

- Texakcnept (nHpOpManoHHO-cripaBoyHas cucrema 'OCToB);

- «CenbXx03TeXHHUKA) (aBTOMAaTU3UPOBAHHASI CIIPABOYHAsS CCTEMA).
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- My TestX10.2.

11. MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoaMMas 1JIs1 OCYIeCTBJIEHUsI 00pa3oBa-
TeJIbHOT0 NPoIecca Mo JUCIUIJIMHE
IlepeyeHb y4eOHBIX 1a00OpPaATOPUii, Ay TUTOPHIL, KOMIILIOTEPHBIX KJIACCOB

1. VYuyeOnas aynurtopus 405.
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IIPHJIO/KEHHUE 1

®OH/I OHEHOYHbIX CPEIACTB

JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MIPOBEICHHS TPOMEKYTOYHOM aTTeCTAI[IH
oOy4aromuxcs
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[EEN

COAEPKAHHUE

KomnieTeHmu 1 uX UHAUKATOPBI, (OPMUPYEMBIE B MIPOIECCE OCBOCHHMSI TUCITUTUTHHBI
[Toxazarenu, KpUTEPUH U ILIKaJla OIICHUBAHUS MHAUKATOPOB JIOCTHXKEHUS c(HOopMHpOBaH-
HOCTH KOMIIETECHIINI
TunoBble KOHTPOJIbHBIE 3a/laHusl U (WJIM) WHBIE MaTepuajbl, HEOOXOAUMbIE IJISi OLIEHKH
3HAHWI, YMCHHM, HABBIKOB U (MJIM) ONBITA JEATCIBHOCTH, XaPAKTEPU3YIOMINX CHOPMUPO-
BAHHOCTH KOMIIETEHIIHI B TIPOIIECCE OCBOCHUS TUCIUILTIHBI
MeToaudeckue MaTepralibl, ONPEICIIIONINEe TPOIEAYPHI OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB M (WJIM) OIBITA ACSITEIBHOCTH, XapaKTepU3yIOIX chopMUPOBAHHOCTE KOMITE-
TEHIIUI

4.1. OueHouHbIE CpeICTBA TS TPOBEACHUS TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH
4.1.1. OtBeT Ha MPaKTUUYECKOM 3aHATUU

4.1.2. Otuer no MHAUBUAYATIHHOMY 33JJaHUIO (THIIOBOMY PacyeTy)
4.1.3. TecrupoBanue

4.2. [Tpoueypsl ¥ OLIEHOYHBIC CPEICTBA IS TPOBEICHUS IPOMEKYTOUHOM aTTecTa-
LUA
4.2.1. 3auer

4.2.2. Dk3ameH
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1. KomnereHunu U MX HHAMKATOPLI, GopMHUpyeMble B IpoLecce 0CBOCHHUS THCIUIIN-

HBbI

OIIK-1. CriocobeH pemiath TUIOBBIC 3a/1a4u MPOGeCCHOHATBHON AeATEIPHOCTH Ha OCHOBE 3HAHHUM
OCHOBHBIX 3aKOHOB MAaTEMATHYECKUX U C€CTECTBEHHBIX HAyK C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

Konx n HaumeHoBa- Dopmupyemslie 3YH Hanmenosa-
HHE MHIUKATopa 3HAHUS YMEHUS HaBBIKU HHE OLIEHOY-
HBIX CPCIACTB
JTOCTHIKCHUS KOM-
HETCHIHU
NJ-1.0I1K-1 OOyuarommiics OOyuatommiics | OOydaronmiics Texymas —ar-
Hcnonp3yer oc- JIOJI’KEH 3HATh: JIOJKEH YMETh: UC- | JIOJDKCH BIIAJeTh: | TCCTalmi:
- OTBECT Ha
HOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | MOJb30BaTh OCHOB- | HABBIKAMHU:
MPaKTUYCCKOM
€CTECTBEHHOHAYY- | €CTECTBEHHOHA- | HBIE 3aKOHbI €CTE- | HCMOJIB30BAHUA | sapgryp:
HBIX JTUCIUILIAH YUHBIX JUCIHMI- | CTBEHHOHAYYHBIX 3HAHUI OCHOB- | - TecTHpOBa-
JJISL PELICHUS JuH (MaTeMaTH- | AMUCLHMIUIMH (Mare- | HbIX 3aKOHOB ec- | Hue
CTaHJAPTHBIX 3a- | KH) JUIA PEUICHUS | MAaTHKH) IS pe- TECTBEHHOHAYY- | LIPOMEXYTOHd-
Hasd aTTeCTa-
Jad B COOTBETCT- | CTAHIAPTHBIX 3a- | IWICHWA CTAHAAPT- | HBIX JUCLMIUIAH | oo
BUH C HAlIPaBJICH- | JIa4 B COOTBETCT- | HBIX 3aJ1a4 B COOT- (MaTeMaTuKu) | _ 5isamen

HOCTBIO npodec-
CUOHAIBHOH aes-
TEJBHOCTH

BUU C HAIPaB-

JICHHOCTBIO TPO-

(heccroHaIbHOM
JESITIIBHOCTH

— (51.0.09-3.1)

BETCTBUU C Ha-
MIPABJICHHOCTHIO
podeCCHOHAITb-

HOU JIEATEIIbHOCTH

- (B1.0.09-V.1)

JUISL PEIICHUS
CTaHJApTHLBIX 3a-
J1a4 B COOTBETCT-
BUHU C HaIpas-
JIEHHOCTBIO TPO-
(heccuoHambHOM

ACATCIIBHOCTH -
(51.0.09-H.1)

OIIK-5 Cnoco0eH y4acTBOBAaTh B MPOBEICHUH YKCIIEPUMEHTAIBHBIX MCCIEIOBAHUN B TIpodeccro-
HaJIbHOU AESTEIbHOCTH

Kopn 1 HaumenoBa- ®opmupyemsie 3YH HaumenoBanue

HUE WHIUKATOpa 3HAHUS YMEHHUS HaBBIKH OL;;Z(J)IZI;IB)IX
JIOCTHKEHUST KOM-

TIeTCHITUN
NJI1-1.0IIK-5 OObyuarommmiics OO6yyaromumiics OOyuaromuiics | Tekymas arre-

VYuacTByer B DKcIIe- JIOJKEH 3HATh: JIOJDKEH YMETh: JOJDKEH Bia- | STt
pumeHTanbHEIX Hc- | — (51.0.09-3.2) - (51.0.09-Y.1) TIETh: ;p?:::;olﬁgl’i‘_'
CIIEIOBAHUSX DJIEK- - (B1.0.09-H.1) | 1y

TpOOOOPYIOBAaHUS U

CpE/ICTB aBTOMATH-
3a1un

- TECTUPOBaHHE
IIpomexxyrounast
aTTeCcTaIHsA:

- 9K3aMeH
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2. HOR33aTeJII/I, KPUTEPHUHA U HIKAJIA OUCHUBAHUA UHAUKATOPOB JO0CTHKCHUA KOMIIETCH-

1107071
Dopmu- Kputepun u mkasna olieHUBaHUS pe3yabTaToOB 00YUYESHHUS O AUCHUIUINHE
pyeMbIe Henocrarounsiit | Jloctatounstit ypo- | CpenHuii ypoBEeHb Bricokuii ypo-
3VH YPOBEHB BCHb BEHb
51.0.09-3.1 OOyuaronmiics He OoOyuaromumiics cnado OOyuaromuiics ¢ He- OOyuaronmiics ¢
3HAET OCHOBHBIE 3a- | 3HAET OCHOBHBIE 3aKOHBI 3HAYUTETbHBIMU TpeOyeMoii CTENEHBIO
KOHBI €CTECTBEHHO- €CTECTBEHHOHAYYHBIX OLIMOKAMH U OT/ENb- | MOJHOTHI U TOYHOCTH
HAYYHBIX AUCIMIUIMH | JAMCIMIUINH (MaTeMaTH- HBIMH TIpOOeIaMu 3HAeT OCHOBHBIC 3a-
(MaTeMaTHKH) LTS KH) ISl PELICHUSI CTaH- 3HAEeT OCHOBHBIC 3a- KOHBI €CTECTBEHHO-
PpelLlICHUsI CTaHaAaPT- JIAPTHBIX 3a71a4 B COOT- KOHBI €CTECTBEHHO- | HAaY4YHBIX AUCHHUILIUH
HBIX 33/1a4 B COOTBET- | BETCTBHU C HAMPABJICH- | HAYYHBIX JUCIUILIHH (MaTremaTHKN) IS
CTBHU C HAINPAaBJICH- HOCTBIO0 TIpodeccro- (MaTremaTHKH) IS PpeLICHUsI CTaHAaPT-
HOCTBIO IPO(ECCHO- | HAIBHOM AEATEIBHOCTH | pEIICHHs CTAaHIapT- HBIX 337124 B COOT-
HaJIBHOM JeATEeIBHO- HBIX 33/1a4 B COOTBET- | BETCTBHHU C HAMPAaB-
cTH CTBHH C HAIpaBJIeH- JICHHOCTBIO TIpodec-
HOCTBIO0 TIpodeccro- CHOHAJIbHOU Jiesi-
HaJIBHOM JesATETBHO- TEIBHOCTU
CTH
b1.0.09-V.1 OOyuarommiics He Obyuarommiics cnmabo | OOywatommiicst ymeeT | OOyuarormmiicss yme-
YMEET MCTIOJIb30BATh YMEET UCTIOJIb30BATh HCIIONIb30BATh OCHOB- | €T HCIOJb30BaTh OC-
OCHOBHbIC 3aKOHBI OCHOBHBIC 3aKOHBI €CTe- | HbIC 3aKOHBI €CTECT- HOBHBIE 3aKOHBI eC-
€CTECTBEHHOHAYYHBIX | CTBEHHOHAYYHBIX JIHC- BEHHOHAYYHBIX JIHC- TECTBEHHOHAYYHBIX
JTUCITUIUIAH (MaTeMa- IUTUTHH (MaTEeMaTHKH ) OUTUTAH (MaTeMaTH- JUCIUIUIAH (MaTeMa-
THUKH) JJIsI PEIICHUS JUTSL pELICHUSI CTaH- KH) JUIs1 pEeLICHUS TUKH) JJIsL PELICHHS
CTaHJAPTHBIX 3a/1a4 B | JapTHBIX 33/1a4 B COOT- | CTaHIAPTHBIX 33724 B | CTaHAAPTHHIX 3a/1a4 B
COOTBETCTBHH C Ha- BETCTBHUHM C HAlpPaBJICH- COOTBETCTBHH C Ha- COOTBETCTBHH C Ha-
MPaBJICHHOCTHIO MPO- HOCTBI0 TIpodheccro- HPaBJICHHOCTHIO MPO- MPaBJICHHOCTBIO
(eccnoHanbHOM fes- | HaJBHOM JeaTeNIbHOCTH | (pecCHOHANBHOM Jiesi- | MpogecCHOHATBHOM
TENBHOCTU TENBHOCTH JeATEILHOCTH
b1.0.09-H.1 OO6yuaromuiics He OOyuarornuiics ciado OOyuaronumiics ¢ He- | OOydaromuiics cBo-
BJIajIeeT HABBIKAMU BJIAJICET HABBIKAMH UC- | OOJIBIIUMH 3aTPY/IHE- 00/IHO BIIA/IeeT Ha-
HCIOIb30BAHUS 3HA- MOJIb30BAHUS 3HAHUI HUSIMU BIIAJICET Ha- BBIKAMH HCIIOJIH30Ba-
HUI OCHOBHBIX 3aKO- | OCHOBHBIX 3aKOHOB €C- | BBIKAMH HCIOJIb30Ba- | HHS 3HAHHI OCHOB-
HOB €CTECTBEHHOHA- TECTBEHHOHAYYHBIX HUsI 3HAHUI OCHOB- | HBIX 3aKOHOB €CTECT-
YUYHBIX JUCHHUILTHH JUCIUIUIAH (MATEMaTH- | HBIX 3aKOHOB €CTECT- | BEHHOHAYYHBIX JIHC-
(MaTemaTuku) asst KH) JUISL PELICHUSI CTAH- | BEHHOHAYYHBIX JHC- LUIUIHH (MaTeMaTu-
pelIeHust CTaHaapT- JApTHBIX 3a7a4 B COOT- UIUIAH (MaTeMaTH- KH) JUISL pELEHUs]
HBIX 33/1a4 B COOTBET- | BETCTBHMH C HANPaBJIECH- KH) JUISL PELEHUs] CTaH/APTHBIX 3a/1a49 B
CTBHUH C HAIPaBJICH- HOCTBIO mpodeccro- CTaHIAPTHBIX 337]a4 B | COOTBETCTBUH C Ha-
HOCTBIO TIpo(heccrno- | HaJbHOW JEATEIBHOCTH COOTBETCTBHH C Ha- MIPaBJICHHOCTHIO
HaJIbHOM JeATENBHO- - NPaBJICHHOCTHIO MIPO- | TpodheccCHoHaNbHOM
CTH - (beccuoHanbHOM aes- JIeSATeILHOCTH -
TENLHOCTH -
51.0.09-3.2 OOyuarommiics He Oobyuarommiics cnado OO0yuJarommiics ¢ He- OO0yJarommiics ¢
3HAeT 3HaeT 3HAYUTEIbHBIMU TpeOyeMoii CTENEeHbIO
OLIMOKAMU M OT/IENb- | TOJHOTHI U TOUHOCTH
HBIMH TIpOOeIaMu 3HaeT
3HAET
b1.0.09-Y.2 OOyyaromuiicst He OOyyarommuiicst cnabo | OOyuatommuiics ymeer | OOywaromuiicst yme-
yMeeT yMeeT eT
b1.0.09-H.2 OO0yuaronuiics He OOyuarommiics ¢iado OOyuaronumiics ¢ He- | OOydJarouUics cBO-

BJIAACCT HABBIKAMHU

BJIAACCT HABBIKAMH

OOBIINMH 3aTPyAHE-
HUSIMU BIIQJIeeT Ha-
BBIKAMHU

0O0IHO BJIAIEET HA-
BbIKAaMH

26




3. TunoBble KOHTPOJIbLHBbIE 3aaHUsI M (WJIH) MHbIE MATEPHAJIbI, HEOOXOAMMBbIE J1JIs1 OLleHKH
3HAHMIi, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapaKTepu3yrmux cgopmMupo-
BAHHOCTb KOMIIeTEHIIUI B Mpoiecce 0CBOEHMS TN CIUTITHHBI

TunoBble KOHTPOJIbHBIE 3aJaHHs U MaTepUaIbl, HEOOXOAUMBIE IJI OLCHKU 3HAHUN, YMEHHM
Y HaBBIKOB, XapaKTEePU3YIOMINX 0a30BbIi 3Tan (GOpMHUPOBAHUS KOMIIETCHIIHA B IPOIIECCE OCBOCHHUS
OIIOII, conepkarcsi B ydeOHO-METOAMYECKUX pa3padOTKax, MPUBEICHHBIX HIKE.

1. TunoBsie pacyeTsl 1o TeMe «OnpenenuTen, MaTPULbl, CUCTEMbI IMHEHHBIX YpPaBHEHUH.
BektopHas anreOpa. AHanmuTHYecKas TE€OMETPHS» I CaMOCTOSTENBbHON paboThl CTYACHTOB
[DnexTponnslit pecype] / coct.: I'.A. Jlapuonosa [u ap.]; UI'AA. — Yensabunck: UI'AA, 2013. - 51
¢. — Pesxxum mocryma: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2. TunoBsie pacueTsl 110 TeMe «BBefeHre B MaTeMaTHYECKU aHaIu3 GYHKIIUKA OJTHOM Jeii-
CTBUTEILHON IIEPEMEHHOMY JIJIsi CAaMOCTOSTEIIBHOM pabOThI CTYACHTOB [ DJCKTPOHHBIN pecypc]: Me-
ton. ykazanus / coct.. O.E. Akynuu [u np.]; UT'AA. — 2-e usn, nepepad. — Yensounck: UTAA,
2013. — 72 c. — Pexxum nocryma: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3. KommiekcHble yncna [DIeKTpOHHBIN pecypc]: meroanueckue ykazanusi / cocT.. C.A.
Ckpurika, A.C. YrpiomoBa; UI'AA. —2-¢ u3n., mepepad. — Yensounck: UT'AA, 2013.-44 c. -
Pexxum ngocryna: http://192.168.0.1:8080/localdocs/vmat/21.pdf

4. TunoBoii pacueT no teme «JluddepeHnuansHoe ucyrcieHne QyHKINH OJHON JICHCTBU-
TEJIbHOU MEePEeMEHHON U ero MPUJIOKEHUS» ISl CAaMOCTOSITENIbHON paboThl CTYACHTOB [DIEKTPOH-
HBIA pecypc]: [ caMOCTOATEIHbHOM padoThl CTYACHTOB OYHBIX (hakynbTeToB] / coct.: C.B. Baxke-
HoBa, 1.C. Ctabynut, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHCTUTYT arpouHX)eHEepUu. —
UensaOuHCK: OxHO-Ypanbckuii Ay, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

6. BBenenue B MaTeMaTHYeCKUi aHAIIN3 [ DJIEKTPOHHEBIN pecypc] : yuel. mocodue st camo-
CTOATENBHOU PabOTHI CTYACHTOB OUHOM U 3a04HOM (opM 00yueHus (HarpaBiIeHHsI TOATOTOBKH
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, ciermmansHocTh 23.05.01) /
coct.: O. E. Axynud [u ap.] ; FOxuo-Ypansckuit 'AY, UHcTUTYT arponHxeHepun .— YensOuHCK:
OxHo-Ypanbckuiit 'AY, 2017 .— 70 c. Pexxum noctyna:
http://192.168.0.1:8080/localdocs/vmat/36.pdf

7. TunoBble pacuetsl 1o TeMe «MHTerpaabHOE UcCUKCIeHNEe PYHKIIMU OJHOM JeHCTBUTEINb-
HOM MepEeMEHHOI» ATl CaMOCTOATEIHHON pabOThI CTY/IEHTOB [ DIEKTPOHHBIN pecypc|: MeTOoA. yKa-
3anus / coct.: O.E. Axynnu, M.H. Apxunosa; lOxuo-Ypansckuii 'AY, UHctutyr arpounxeHe-
pun. — YensiOnHCK: OxHO-Ypanbckuii I'AY, 2016. —82 c. — Pexum JlocTyna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

8. Tunosble pacyeTsl mo TeMe «/luddepeHnnansubie ypaBHEHU» I CaMOCTOSTEIbHON
paboTHl CTYINEHTOB [DNEKTPOHHBIA pecypc]: meroaudeckue ykaszanus / cocT. [.A. JlapuoHosna;
HOxHo-Ypansckuit 'AY, HHctutyr arpomnkeHepuu. — Yensounck: HOxHo-Ypanbckuii 'AY,
2015. — 55 ¢. — Pexxum npocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

9. duddepennmanpuple ypaBHEHNs B MPUKIAIHBIX 3a7adax [DIEKTPOHHBIM pecypc]: meTo-
nndeckue ykazanus / coct.: O.E. Axynuu, C.A. Ckpunka, N.C. CtaOynut; UensOunckas rocymap-
CTBEHHasi  arpoMH)keHepHast  akajgemus. — Yensounck, 2015.—-81 c.—Pexum pocryma:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

10. TumoBsie pacueTsl MO TeMe «DYHKIUU JABYX NMEPEMEHHBIX» JUII CaMOCTOSATEIIBHON pa-
OOTBI CTYACHTOB [DIEKTPOHHBIN pecypc]|: [UIs MHKEHEPHO-TEXHUYECKUX, SKOHOMHUECKHX, TIe/Ia-
TOTUYECKUX HampaBieHWil OakamaBpuara u crneruanutera) / coct.. I.A. Jlapmonosa [u ap.];
UTI'AA.—-2-e u3n, nepepab. —Yensounck: UIAA, 2013.-74 c.—Pexum pocryna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

11. ®yHKIMH HECKOJBKUX MEepeMEeHHBIX. KpaTHble U KPUBOIMHEWHbIE MHTETpajbl [DIeK-
TPOHHBIA PECYPC|: METO. YKa3aHUs [JIsl WH)KEHEPHO-TEXHUUECKNX, IKOHOMHYECKHUX, TIeJarornyie-
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http://192.168.0.1:8080/localdocs/vmat/30.pdf
http://192.168.0.1:8080/localdocs/vmat/18.pdf
http://192.168.0.1:8080/localdocs/vmat/21.pdf
http://192.168.0.1:8080/localdocs/vmat/29.pdf
http://192.168.0.1:8080/localdocs/vmat/36.pdf
http://192.168.0.1:8080/localdocs/vmat/28.pdf
http://192.168.0.1:8080/localdocs/vmat/23.pdf
http://192.168.0.1:8080/localdocs/vmat/14.pdf
http://192.168.0.1:8080/localdocs/vmat/24.pdf

CKMX HampaBlieHu# OakamaBpuata W crnenuanurera] / coct.. P.M. MuponoBa, C.A. Ckpurka;
UI'AA.—2-e w3n.,, mnepepad. —Yemsounck: UIAA, 2013.-45 c.—Pexum  pocryna:
http://192.168.0.1:8080/localdocs/vmat/19.pdf

12. TunoBeie pacueTsl 0 TeMe «PsAIb» I CaMOCTOATEILHON pabOThI CTYIEHTOB [DeK-
TPOHHEIN pecypc]: meroanueckue ykazanus / coct.: O.E. Akynua, M.B. bynrakosa, C.A. Ckpunka;
UI'AA.—2-e w3n., mnepepad. —Yemsounck: UIAA, 2014.-70 c.—Pexum  pocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

13. TumoBoii pacueT no Teme «Teopust BEpOATHOCTEH) JJII CAMOCTOSITEIIbBHOW PabOThI CTY-
JCHTOB [DNEKTPOHHBIA pecypc]: Meromuyeckue ykazanusi / cocr.. I'.A. JlapuonoBa [u 1p.];
YT'AA. — Yena0OuHCK: UT'AA, 2015.-108 c. — Pexxum JIOCTyTa:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

14. Tunosie pacdeTsl 0 TeMe "MaTeMaThyeckasi CTaTUCTHKA" [ DIEKTPOHHBIN pecypc] :
JUTSL CAMOCTOSITEIIBHON pabOThI CTY/ICHTOB MHKEHEPHO-TEXHUUECKUX, SKOHOMHUYECKUX, TTeaTrOT -
YECKUX HallpaBjeHUl OakanaBpuaTa u cnieranurera / coct.: I'. A. Jlapuonosa [u np.] ; UT'AA .—
3-e u31., nepepad. — Yensounck: UI'AA, 2015 .— 73 ¢. — Pexxum gocryma:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

4. MeToauyeckne MaTepHuaJIbl, ONpPeie/solue MPpouea1ypbl OlleHUBAHUS 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA AeSATEIbHOCTH, XaPAKTEPU3YIOIINX C(POPMHPOBAHHOCTH KOMIIe-
TeHI Ui

B nannom pasznene MeToAMYECKHE MAaTepUaibl, ONPEACISIONINE MPOIEAYPhl OLEHUBAHUS
3HAHUW, YMEHU, HABBIKOB, XapaKTEPH3YIOIIUX 0a30BbIA 3Tam (OPMUPOBAHUS KOMIIETEHIHI MO
nucuuIinHe «MaTtemaTukay, TpPUBEIACHBI MPUMEHHUTENBHO K KaKJIOMY M3 HCIOJIb3YEMbIX BHJIOB
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00Yy4arOIIUXCsl.

4.1. OueHo4HbIe CPeACTBA /1Jisl MPOBeIeHUs TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. OTBeT HA NPAKTUYECKOM 3aHATUH

OTBeT HAa MPAKTUYECKOM 3aHSATHUH HCIIOJB3YeTCs JIJIS OLCHKH KauyecTBa OCBOCHHS 00ydJaro-
IIMMCSI OCHOBHOM MpodeccCHOHANBbHON 00pa30BaTeNbHON MpOTrpaMMBbl 1O OTJEIHHBIM BOIIPOCaM U
TeMaM JUCIUIUIMHBL. TeMbI U IJIaHbl 3aHATHH (CM. METO/Apa3pabOTKHU 1. 3) 3apaHee COOOIarTCs
oOyuatomumcsi. OTBET OLIEHUBAETCS OLIEHKOW «OTIMYHOY, «XOPOIIOY, «YIAOBIECTBOPUTEIHHOY» WU
«HEYJOBIIETBOPHUTEIHHO.

No O1ieHOYHBIE CPE/ICTBA Ko u saumeno-
OTBeT Ha MPaKTUIECKOM 3aHATUU BaHHE UHINKATO-
pa KOMIICTCHIIUN

1 WJ1-1.011K-1

o ’ X
Haiitu peuieHue ,Z[I/I(l)(l)epeHL[I/IaJILHOFO YpaBHCHUA y = 2y =€ y HCronb3yeT OCHOBHbIE

3aKOHBI €CTCCTBCHHOHA-
qubIX JUCHUIIINH IJIs1
peU.ICHI/Iﬂ CTaH}IapTHle
3a1a4 B COOTBETCTBUHU C
HaIpaBJICHHOCTBIO IIPO-
(heccronanpHO es-
TEIIBHOCTHU
1 (HEeKOTOpHBIE 3aaHNs) WUJ-1.0lIK-5 Yuactsyer
B 3KcnepumeHTaanmx
HUCCICO0BAHUMX DJICK-
TPOOOOPYIOBAHUS U
CpE€ACTB aBTOMATU3alluN

YIIOBJIETBOPSIIOIIEE HAUAIBHOMY YCJIOBUIO y(O) =-1.
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Kpurepun onenku orsera (Tabi.) JOBOIATCS IO CBEICHUS OOYJarONTUXCS B Hadajie 3aHSATHH.
OneHka oOBSBISETCS 00YJIAOIIEMYCsl HETTOCPEICTBEHHO TOCIIE OTBETA.

Hkana Kpurepun oueHuBanus
Ouenka 5 - 00yJarouuics MOJTHO YCBOMJI yUeOHBIN MaTepua;
(oTHM4HO) - IPOSIBIISICT HABBIKKM aHAJM3a, 0000IICHUS, KPUTHUECKOTO OCMBICTIe-

HUS U BOCHPUATHS MH(POPMAIMH, HABBIKM MPUMEHEHHS] OCHOBHBIX
MaTeMaTHYECKUX METO/IOB;

- Marepuall U3JI0KEH IPaMOTHO, B ONPEAEICHHOM JIOTMYECKOW I0-
CJIEZI0BATEIbHOCTH, TOUHO UCIOIb3YEeTCS TEPMUHOJIOTUS;

- II0Ka3aHO yMEHHE WLIIOCTPUPOBATh TEOPETHUYECKUE MOJIOKEHUS
KOHKPETHBIMM ITPUMEPAMU, IPUMEHATh UX B HOBOW CUTYaLlUU;

- IPOIEMOHCTPUPOBAHO YMEHUE peIlaTh MIPUKIIAHbIE 3a/1a4uH;

- IPOJEMOHCTPUPOBAaHA CHOPMUPOBAHHOCTh M YCTONUMBOCTH 3Ha-
HHM, YMEHUH U HABBIKOB;

- MOTYT OBITh [OIYHICHBI OJHA-JBE HETOYHOCTH IIPHU OCBEIIECHHU
BTOPOCTEIEHHBIX BOIIPOCOB.

Onenka 4 OTBET Y/IOBJIETBOPSICT B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «5», HO
(xopor10) IIPY 3TOM UMEET MECTO OJIMH U3 HEJOCTATKOB:

- B YCBOEGHHUM y4yeOHOro mMarepualia JIONMyIlleHbl He0OobIIue Mpooebl,
HE NCKa3MBILIHUE COIEPKAHNE OTBETA,;

- B PELICHUH NPUKIIAJHBIX 33734 JONYUICHbl HE3HAYUTEJIbHbIE HETOU-
HOCTH.

Onenka 3 - HETIOJIHO WJIM HENOCJIEA0BATEIbHO PACKPBITO COAEPKAHNUE MaTepHa-
(YZOBIETBOPUTENILHO) | JIa, HO MIOKa3aHO 00lee MOHMMaHUE BOIIPOCa U IMPOJEMOHCTPUPOBAHbI
YMEHUS, JOCTATOUHbIE JIJIs1 1albHENIIIEro YCBOGHUS MaTepuana;

- UIMEJIMCh 3aTPYJHEHUS WM JOMYIIEHb! OIINOKK B ONPEAEIECHUH IO0-
HATHUH, UCIIOJIb30BAaHUN TEPMUHOJIOTUH, B IPUMEHEHUU MaTeMaThye-
CKHX METO/IOB PELICHUS NPUKIAIHBIX 33Jad, UCIPABICHHBIE IIOCIIE
HECKOJIBKMX HaBOJSALIMX BOIIPOCOB;
- IpY HETIOJIHOM 3HAaHMM TEOPETHYECKOTO MaTepHaja BBISBICHA He-
nocraroyHast c(OpMUPOBAaHHOCTh YMEHHMH M HaBBIKOB, 0OyJaromuiics
HE MOXET NEPEHOCUTH 3HAHHS B HOBBIE TPOOIEMHBIE CUTYAIHH.
Onenka 2 - HE PACKPBITO OCHOBHOE COJEp KaHUE yyeOHOro Marepuana;
(HEyJOBIIETBOPUTEINLHO) | - 0OHAPY)KEHO HE3HAHHWE MM HEMOHMMaHUe OoJbIIel Wiu Haubosee
BaXHOW YacTH yueOHOro Marepuaa;
- JOMYIIEHBI OIIMOKU B ONPEAETICHUH MOHATHIH, IPH UCIOJIB30BAHUH
TEePMHUHOJIOTHH, B IPUMEHEHNUHN MaTeMaTHYeCKUX METOJOB TPH pelle-
HUY MPUKIAJHBIX 3a/1a4, KOTOPbIE HE MCIIPABIICHBI MTOCIIE HECKOIbKUX
HaBOJIAIINX BOIIPOCOB;
- He c(hOpMHPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HAHUS, YMEHUS ¥ HABBIKH.

4.1.2. OT4yer N0 HHAMBUAYAJTBHOMY 32JAHUIO (THIIOBOMY pacyery)

WNunuBunyansHoe 3a1aHue (Aajnee TUIIOBOW pacyeT) MCIONb3YeTCs Ul OLIEHKH KadecTBa OC-
BOCHHUS O0YYaIOIIMMCS OCHOBHOHM NpodeccHoHabHOW 00pa3oBaTeIbHON MPOrpaMMbl 10 OTIENb-
HBIM TE€MaM TUCIHIUIMHBL. BapwaHT 3amaHust [UIS KaKI0ro 0OydJaromerocsi omnpeneisieTcss B COOT-
BETCTBHHU C MOPAIKOBBIM HOMEPOM B KypHase rpynmnbl. ConepkaHue 3aJaHUi THUIIOBBIX pacueToB
MPUBOJUTCS B MeToANYecKUuX ykazaHusx (m. 3 ®OC).
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Ne O1eHOUYHBIE CpesICTBA Kon u HanMeHoBaHMe

TunoBbie pacu€Tbl WHAMKATOpa KOMIIe-
TEHIUU
1 1. Onpenenurenu. Matpuipl. CUCTEMBI JIMHEHHBIX anreopau- N1-1.0I1K-1

4eCKUX ypaBHeHUM (4-6 3amanuil). Hcnonb3yer 0CHOB-

2. Bekropnas anre6pa (3-4 3ananus). HbIC 3aKOHBI €CTECT-

3. Ananutuyeckas reomerpus (5-7 3ananuii). BEHHOHAYYHBIX JUC-

4. BBenenue B MareMaTHYeCKHi aHaiW3 (QYHKUIUU OJHOM | IUIUIMH AJIS pele-

JeCTBUTENLHON TIepeMEeHHOM (4-6 3amanmii). HHUSI CTaHIapTHBIX

5. Huddepennmanproe ucuyucieHne (QyHKIIMU OIHOM JNEWCT- | 3a1ad B COOTBETCT-
BUTEJIbHOM NEpeMEHHOM 1 ero npuiiokenus (6-8 3aganuil). | BUM C HAIPaBICHHO-

6. Heomnpenenennslii uaTerpan (6-8 3aganuii). CTBIO poheccruo-
7. Ompenenennslii uHTErpa (4-6 3aganmuii). HAaJIbHOM JESTEIBHO-
8. HuddepennmanpHoe ucuucieHne (QYHKIUMH JIBYX Iepe- CTH

MEHHBIX (3-4 3amanus).

9. Huddepenunansusie ypaBHeHus (5-8 3amanuii)

10. UnaTerpanbHOe MCUMCICHHE (DYHKIMHA JBYX IEPEMECHHBIX
(3-4 3amanus).

11. Psanwr (6-10 3amanmif).

2 | (HEeKOTOpBIC 3aJaHHS) NJ-1.01IK-5 Vuact-
BYET B DKCIIEPHMEH-
TaJIbHBIX HCCIIEI0BA-
HHSX 3JIEKTPO0OOpy-
JIOBaHUS M CPEJICTB
aBTOMAaTH3aluU

PaGora BeImosHsAETCS B OTAETBHOM TeTpaau (12-18 JUCTOB) B KIETOUKY.

TpeboBaHust TPy BBINOJIHEHUU TUIIOBOI'O pacyeTa:

— YCJIOBME KaXJIOH 3a/lad BKJIEUBAETCS B TETPaJb B [IEYATHOM BHUJE WIH MUILETCS OT PYKU pas3-
OOpUYUBBIM TIOYEPKOM;

— TPUBOJUTCS MOJHOE U OOOCHOBAHHOE PEIIEHHE C HEOOXOIMMBIMM IOSCHEHUSIMH, BBIUHUCIIE-
HUSMU U pacyeTaMu;

— TIOCJIE PELICHHUs 3alUChIBAETCS OTBET;

— rpaduyeckre NOCTPOSHUS BBIMOJIHAIOTCS KapaHAalIoM;

— TEKCT pelIeHUs BCeX 3aay J0JKEH ObITh B TUCbMEHHOM BUJIE;

— 171 OTMETOK M 3aMEeYaHui IperoaaBaress J0JKHbI ObITh OCTaBlIeHbI 1o (3—4 cMm).

TunoBoi pacueT caaercs 10 yKa3aHHOTO IpenojaBaTeieM CpoKa U MPUHUMAETCS Ha MPOBep-
Ky TOJIBKO B TOM Clly4ae, €CJIM Y/0BJIETBOpseT TpeboBaHUsIM K oopmienuto. Paborta Haj ommbka-
MU BBINOJHSIETCS B 3TOM e TeTpaau U CAAETCS AJI OBTOPHOU MPOBEPKHU.

IIpenogaBaTens MOKET Ha3HAYUTH 110 CBOEMY YCMOTPEHHMIO 3aIIMUTY TUIIOBOTO PacyeTa, BbI-
MOJIHEHHOTO 00YyYaromMCs.

CopneprxaHue THIIOBOTO pacyeTa U KpUTEPUU OLEHKH OTBeTa (Talu.) TOBOIATCA /10 CBEACHUS
oOyuJarolerocsi coriacHo rpaduKy BHIIOJHEHHUS B Hayaje KaXKIOro ceMmecTpa. THUIIOBOWM pacuer
OLIEHUBAETCs MPEToIaBaTeNIeM OLEHKOM «3aUTeHO», «HE 3aUTE€HO» U pe3yJIbTaT OOBBIIAETCS Ha 3a-
HSITHH.

IIxkana Kpurepum oueHuBanus
OneHka «3a4TeHo» - paboTa BBINIOJHEHA IOJTHOCTBIO;
- YMEHHE JIOTUYHO U IPaMOTHO IIPUMEHATH MAaTEMAaTUYECKUE METO/BI
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IIPU PEIICHUHU PEJIOKEHHBIX 3a/1a4;

- yMeHHe 0OOCHOBBIBATh BBIOOpP METOAA PEIIEHUsl, MOKa3bIBAET 3HA-
HUE OCHOBHBIX MAaT€MaTHYEeCKUX MOHSATUN IMPH OTBETE HA BOIPOCHI
mpernoaaBaress, Crioco0eH UCTPABIATh OIMIMOKH MOCIE TOTOTHUTEIb-
HBIX BOIPOCOB.

OrneHka «He 3a4TeHO» | - paboTa BHINOJHEHA HE B ITOJIHOM 00bEME;

- OTCYTCTBHE HEOOXOUMBIX TEOPETUUCCKUX 3HAHMIA,

- IOMYIIEHBI TPyOble OMKMOKK B MPUMEHEHUH aJTOPUTMOB MaTeMaTH-
YECKUX METOJIOB pellIeHUs 3a/1au.

4.1.3. TectupoBanme

TectupoBaHue HCIONB3yeTCS Ul OLIEHKHM KauecTBa OCBOEHUS OOYYarOIIUMCS OCHOBHOM
npodecCHOHaTBHON 00pa30BaTENIbHON MPOTPAMMBI 110 OTJCIBHBIM TeMaM WM pa3jieiaM TUCIHII-
nuHbl. TecT npexacrasiser co00l KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aaHUH, IO3BOJISIFOIUI yIpo-
CTUTH MPOLEAYPY U3MEPEHUS 3HAHUHA M YMEHUN oOydarouuxcsi. O0yqarommmMcs BbIIAIOTCS TECTO-
BbI€ 33/1aHUS ¢ (POPMYIUPOBKOM BONPOCOB U NPEIJIOKEHHEM BBIOpATh OJUH IPABUIIbHBIA OTBET U3
HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne O1neHOYHBIC CPEJICTBA Kon n HanmeHoBaHME
TectupoBanue WH/IMKAaTOpa KOMIIe-
TCHIMH
1 1. U3 nepeuncnenubix auddepeHnnanbHbIX YpaBHEHUH OTHO- N-1.011K-1
POIHBIMU SIBISIOTCS. .. Hcnonb3yer ocHOB-
s 5 3 3 HBIC 3aKOHBI €CTECT-
a) (X y —Xy )dX +X ydy =0; BCHHOHAYYHBIX JIHC-
WIUIMH JUTSI peliie-
, —2x°+3y-1 B "D
6) Y = : HUS CTAHIaPTHBIX
3x -3y 3a7a4 B COOTBETCT-
BUU C HAIPABJICHHO-
B) ¥ = X" —5Xxy;

CTBIO TIpoheccuo-
y HaJILHOU JIeITEILHO-

ny== 1-1n2 2|, cTH
X y

2. Cpenu nepeyrcieHHBIX ypaBHeHUH nuddepeHnnanbHpIMu

YpaBHCHHUAMU B HaCTHBIX IMPONU3BOJHBIX SABJIAIOTCA. . .

a) x3g+2yg:0;
OX oy

2
6) xa—§+yg+x2:0;
OX oy

B) 3XY' + 2Xy> +4x+7y=0;

d’y . dy
= 5T yx=y.
T) de2 XdX+X y

3. laHo nuHEHOE oTHOpOAHOE TU((epeHINATEHOE YPaBHCHHE

y” - y’ — 2y =0, Toraa ero obiee pemnieHne UMEET BHI. ..
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a) C,e™* +C,e%; 6) C.e* +C,e”;
B) Cle ¥ +Ce?; r) C,e* +C,e ",

4, Oynkuus Y = C1e2x +C,e ™" sBnsercs obmmMM penieHuEM

JUHEHHOro ogHOpoaHOoro nuddepeHuanbHOro ypaBuenus. Toraa

€TI0 XapaKTCPUCTUICCKOC YPABHCHHUEC UMCCT BU] ...

a) k> +k —6=0; 6) k? +k —2=0;

B) k? —k —2=0; r) k?+3k-4=0.
5. Eciu ynkius f(X) umeet Bua:
f(x)=x

TO YacTHOE pelieHue Y HeoAHOPOoAHOro auddepeHnanbHOro

ypasuennst Y' — 2y’ +y = f(X) cnenyer uckars B Buze ...
a) y=AX+B: 6) y=Ax%";
B) y=Ax>+Bx+C; 1) y=Ae".
6. Eciiu pynkuus f(X) umeer Bun:
f(x)=x;
TO YacTHOE pEIICHUE 9 HEOTHOPOAHOTO U depeHITHATEHOTO

ypasuenus Y + Yy = f(X) cnenyer uckars B Buze ...

a) ¥ = X(AcosX + Bsin x); 6)3_/=Ax;
B) y=A; 1) y=Ax+B.

7. YactHoe pelieHne § JUHEHHOTO HEOJHOPOAHOTO Mudde-
peHIHANBHOr0 ypaBHeHus roporo mopaaka Y + 3y’ =9x? +1

HUMECT BU] ...

— - 3 2
= x2—x?+x:6) y="x%-Zx:
a) y )Y > 3

B) Y =X2 —X; ry=x3+x2+X.

8. UacTHoe perierre Y NTWHEHHOTO0 HEOTHOPOAHOTO Mudde-

pEHIIMATIBHOTO YPaBHEHUS BTOPOI'O MOpsaKa y” +4y= 8x? nMe-

€T BU] ...
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a) y=2x>-1; 6) y=2x% B)y=x%
r) y=x2+2x-1.
9. O0muii BUI Y9aCTHOTO PEIICHUS 9 JIMHEHOTO HEOJAHOPOI-

HOrO  AuQQEepeHInaIbHOr0  YpaBHEHUS  BTOPOTO  MOPSIIKA

y" +y' =6X+e " Gyger BHIISACTD Kax ...

a) y=Ax>+Bx+Cxe *:6) y=(Ax+B)-e™*;

B) Y = AX+ Bxe™; r) y = Ax? + Bxe *.
10. OOmee pemienue AaHHON cucTeMbl AU(QepeHIHATBHBIX
ypaBHEHUM
! t
X+X—y=¢e,
' t
y—X+y=e
UMEeT BUJ ...

-2t t -2t t
a)x=C, +C,e +e ,y=c; +C,e +e ;
-2t t

t -2t t t -2t

-2t t -2t t
ryx=c¢, +c,e +e ;y=c;-C,e -e .

2 | (HEeKOTOpBIE 3aIaHHsI) N-1.01IK-5 Vuact-
BYET B OKCIIEPHMEH-
TAJIHBIX MCCIIEI0BA-
HUSIX DJIEKTPOOOOpY-
JIOBaHUS M CPEJICTB
aBTOMAaTH3alluU

[To pesynpraTam TecTa OOy4aromiemMycsi BBICTABISIETCS OLIEHKA «OTJIMYHO», «XOPOIIOY,
«YZOBJICTBOPUTEIHHO» UITU «HEYOBICTBOPUTEILHOY.

Kputepun onenuBanus orera (Tabil.) HOBOAATCA 10 CBEACHUS OOy4aroUIMXcs 0 Haudana
TECTUPOBaHUA. Pe3ynbpTaT TeCTUpOBaHUS OOBABISAETCS OOYYarolIEMyCsl HETOCPEACTBEHHO IOCIE
ero cAaauu.

Mkana Kpurepun ouennBanus
(% npaBHJIBLHBIX 0TBETOB)
Orenka 5 (OTJIIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
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Kpurepun ouennBanus
Ixaja o purep .
(% npaBHJIBLHBIX OTBETOB)
Onenka 3 (yI0BJIETBOPHUTEIIBHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3aanus1, UCIIONB3YIOIIKAECS [UIsl OLIGHKU KAauecTBa AMCLMILIMHBI C IIOMOILBIO MH-
¢dopmannoHHbIX TexHonorui, npuseaensl B PII/I: «10. MudopmanmonHbie TEXHOIOTUH, UCTIOTb-
3yeMble MpPU OCYLIECTBIECHHH 00pa3oBaTelIbHOIO IMpolecca M0 AUCLUUIUIMHE, BKIIOYas IepeuyeHb
MIPOrPaMMHOT0 obecrieueHus] 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cucteM» - My TestX10.2.

4.2. Tlpouenypsl 4 OLlEHOYHBIE CPEACTBA /IJIsl POBEAECHUS MPOMEKYTOUHOM
aTrecrauuu
4.2.1. 3auer

3auer sBiseTcss POPMOIl OLEHKM KadeCcTBAa OCBOCHHS OOYUYaIOIIMMCS OCHOBHOW Mpodeccro-
HaJIbHON 00pa30BaTENbHOI MpOrpaMMBbI 10 paszaenam AucuuIUinHbl. [1o pesynbpraram 3auera o0y-
YaroIIEMYCs BBICTABIISIETCS OLIEHKA «3aYTEHO» WM «HE 3a4TEHOM.

3aueT mpOBOAMUTCA MO OKOHYAHUU YTEHUS JIEKIIUN U BBIMOJTHEHUS JIa0OpaTOPHBIX (IIpaKTHue-
CKHUX) 3aHSATHI. 3a4ETHBIM SBJISIETCS MOCJIEIHEE 3aHATHE 110 JUCHUILIMHE. 3a4eT IPUHUMAETCS Ipe-
M10/1aBaTeNsIMH, IPOBOIUBIINMHE JTAOOpATOpHbBIE (PAKTUYECKUE) 3aHATHS, HIIM YUTAIOIIUMU JICKIHH
10 IaHHOM AucuuIUIMHE. B ciyyae oTcyTCTBUS BEyIIEro MmpenojaBaTesis 3a4eT IpUHUMAETCs Ipe-
ro/iaBaTesieM, Ha3HAUCHHBIM paclopsbkeHueM 3aBeaytomiero kadenpoii. C paspelieHus: 3aBeayro-
mero Kadeapoil Ha 3a4eTe MOXKET IMPUCYTCTBOBATH NPENOIaBaTelb Kadeapsl, MIPUBICYCHHBIA IS
MIOMOIIH B IIpHUEMe 3a4eTa.

[TpucyrcTBHE Ha 3ayeTe MpenojaBareieid ¢ Apyrux Kagpeap 6e3 COOTBETCTBYIOIIETO PacIio-
PSKEHHSI pEKTOpa, MPOPEKTOpa 1o y4eOHo# paboTe miu AekaHa GpaKyabTeTa He JOMYyCKaeTCs.

®opma npoBeJeHNs 3a4eTa MUCbMEHHAs paboTa, NPOJOHKUTEILHOCTHIO 45 MUHYT, olpee-
nsiercst kadeapoil U TOBOJUTCS 10 CBEICHUs 00yYaIOIIMXCs B HAYaJIe CEMECTpA.

Jlns npoBeneHus 3aueTa BeAYIIMH NpenoiaBaTeNlb HAKaHyHe N0Jy4aeT B AeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEJOMOCTb, KOTOpasi BO3BPALAETCs B JIEKAHAT M0CJIE OKOHYAHUS MEPONPUATHUS
B JICHb POBE/ICHUS 3aueTa UJIM YTPOM CIIEIYIOIIETO JTHS.

OOyuaromiuecss npu sBKE Ha 3a4eT 00sS3aHbl UMETh MPU cede 3aYETHYIO KHIKKY, KOTOPYIO
OHH TPENBABISAIOT PENOIaBATENIO.

Bo Bpems 3aueTta o0ydaromuecss MOTYT MOJIb30BaThCs C pa3peleHHs BeyLero npemnojiaBa-
TEJsl CIPAaBOYHONW M HOPMATHUBHOM JINTEPATypol, APYTUMHU MOCOOUSMHU U TEXHUYECKUMHU CpPEJCTBa-
MU.

[IpenogaBaTento MpeaoOCTaBIsSETCS MPABO 3a/aBaTh OOYYAIOUIUMCS JOTOJIHUTEIbHBIE BO-
MPOCHI B paMKax MPOTrpaMMbl JUCHIUTIITUHBL.

KauecTBeHHast oOIE€HKAa «3a4TE€HO», BHECEHHass B 3aU€THYI0 KHW)XXKY W 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, ABJISIETCS PE3Y/IbTaTOM YCIEIIHOTO YCBOGHUS y4eOHOro Marepuasa.

Pesynbrar 3auera B 3a4€THYIO KHUKKY BBICTABIISIETCS B JIEHb NPOBE/ICHUS 3a4€Ta B IIPUCYT-
CTBMM camoro oOyuaromierocs. [IpernoaaBarenn HecyT HMEpCOHANBbHYIO OTBETCTBEHHOCTh 33 CBOE-
BPEMEHHOCTh M TOYHOCTb BHECEHHMSI 3allMCel O pe3yibTaTax MPOMEKYTOYHOM aTTecTalluu B 3a4eT-
HO-2K3aMEHAIIMOHHYIO BEIOMOCTb U B 3aUETHBIE KHUKKU.

Ecnu oOyuaromuiicss sBIIICS Ha 3a4eT U OTKa3ajcs OT MPOXOXKJIEHHUS aTTECTallud B CBSI3U C
HEMNOJrOTOBJIEHHOCTBIO, TO B 3a4€THO-DK3aMEHAI[MOHHYIO BEJOMOCTb €MY BBICTAaBIISIETCS OLEHKA
«HE 3aYTEHO».

HesiBka Ha 3a4eT oTMEUaeTCs B 3a4€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CJIOBAMHU «HE SIBUJI-
cs».
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Hapymenne nuCHUIIIMHBI, CIUCBIBAHUE, WCIOJIB30BAHNUE O0YJAIOIIUMUCS HEPa3peIIeHHBIX
MEYaTHBIX ¥ PYKOIMCHBIX MaTE€PHaIOB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIICTHBIX
KOMIIBIOTEPOB, HOYTOYKOB M APYT'MX BUJOB JIMYHOM KOMMYHUKALIMOHHOM M KOMITBIOTEPHOU TEXHU-
KM BO BpeMsl 3a4eTa 3arpenieHo. B ciaydae HapymieHus 3Toro TpeOoBaHuUS MperojaBareib 00s3aH
YIAIUTh 00YYarOIIEerocsi U3 ayIuTOPHH U IPOCTABUTh EMY B BEIOMOCTH OIICHKY «HE 3a4TECHO».

OOyuarommMcs, He CAABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBa)KUTEIBHOW IPUYMHE,
WH/IMBUyAJIbHBIE CPOKH TMPOBEJICHHS 3a4€Ta ONPENENAI0TCA IPUKAa30M peKTopa Y HUBEPCUTETA.

OOyuaromyecs, IMEIOIINE aKaJeMUYECKYIO 3a/I0JDKEHHOCTD, C/IAI0T 3a4eT B CPOKH, OIpe/ie-
nsiemble YHHBepcuTeToM. MH(popManus o JUKBUIAIMK 33/I0JDKEHHOCTH OTMEYAaeTCs B HK3aMeHa-
[IMOHHOM JIUCTE.

WMHBanmuapl ¥ Il ¢ OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBBSI MOTYT CAAaBaTh 3a4€Thl B
CPOKH, YCTaHOBJICHHBIC HHANBUAYAJIbHBIM y4EOHBIM IUTAHOM. MIHBAJIU/IBI U JIUIIA C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbsI, UMEIOIIME HAPYIICHUSI OMOPHO-ABUTAaTEIFHOTO anmapara, JOMyCKaroT-
Csl Ha aTTECTALlMOHHBIC UCTIBITAHUS B COITPOBOXKICHUN aCCHCTEHTOB-COIPOBOK/IAIOIINX.

[Iponienypa mpoBeaeHHsI MPOMEXKYTOYHON aTTEeCTallMU JIi OCOOBIX CIIydaeB M3JIOKEHA B
«[TonoxxeHNH O TEKyIIEM KOHTPOJIE yCHEBAEMOCTH U IMPOMEKYTOYHON aTTeCTallMy OOYJaroIuXcs
no OIIOII GakanaBpuara, cnenuanurera U Maructpatyps» ®I'BOY BO IOxuO-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O11eHOYHBIE CPEJICTBA Kon n HaumeHoBaHue
3aueTr WHJUKATOpa KOMIIe-
TEHLINH
1 1 cemecTp N-1.011K-1

1. Marpuupl, aelictBusa ¢ HuMu. Onpenenureny 2-ro U 3-To
HOPSIKOB M MX CBOMcTBa. MHUHOpBI U anreOpanyeckue JOMOIHe-
Hus. PasnoxkeHue ompenenurens mo 3JeMeHTaM Kakoro-iuodo ps-
na. OnpenenuTenu N-ro nNopsakKa.

2. CucteMbl IByX W TpEX JIMHEHHBIX YpaBHEHHH, UX pelIe-
Hue. MaTpuyHas 3aluCh CUCTEMBI JIMHEHHBIX ypaBHEHUI. Meton
I'aycca. IIpaBuno Kpamepa.

3. Bekropsl. JluHelinble onepanuu Haja BeKTopamu. Teope-
MBI O NPOEKIIUH BEKTOpa Ha OCh. [IoHsATHE TMHENHOTO MPOCTpPaH-
cTBa. JIMHEWHO He3aBUCUMBIE BEKTOpHI. basuc. PasnoxkeHue Bek-
Topa no 6asucy. Koopaunarsl Bekropa. Hampasistomye Kocuny-
Cbl U JJIMHA BEeKTOpa. JIMHEHbIE onepaluu Haj BEKTOpaMu B KO-
OpAMHATHOM Qopme.

4. CkanspHoe TpPOU3BEIACHHE BEKTOPOB, €T0 CBOWMCTBA, BHI-
pa’keHHe B KOOpAMHATHOM (hopMme. [[lnHA BEKTOpa M yroil MEXay
JBYMsI BEKTOpaMH. YCJIOBHE OPTOTOHAJIBHOCTH JIBYX BEKTOPOB.
IIpuMeHeHne CKaIsIpHOrO MPOU3BEACHNS B PEIICHUH NIPUKIIAIHBIX
3az1a4.

5. BekTopHoe mpou3BeseHHE BEKTOPOB, €0 CBOWCTBA, BbI-
pakeHue B KOOpAMHATHOUN ¢opMme. HekoTopble MpHiioKeHUs BEK-
TOPHOT'O IPOU3BEICHHUSL.

6. CMmemaHHOe POU3BEICHUE TPEX BEKTOPOB, €T0 CBOICTBA,
BbIp@)KEHUE B KOOpAMHATHOU ¢opme. [IpuMeHeHne cMmemanHOro
IIPOU3BEICHUS B PEICHUH IIPUKJIAJAHBIX 33]1a4.

7. IlonsitTie 00 ypaBHEHHMU JTUHMM Ha IIOCKOCTH. DopMbI
YpaBHEHUS NPSIMOM Ha IUIOCKOCTH. YTOJI MEXIY NPSMBIMH. Y CI10-
BHs TAPAIUICJIIBHOCTA U NEPIEHIUKYIAPHOCTH MPSAMBIX. Y paBHE-
HUE Ty4yKa MpsMbIX. 3aJaud, pellaeMble METOJOM KOOpIWHAT
(paccTosiHME MEXKIY JABYMs TOYKaMH, JIEJI€HUE OTpe3Ka B JJAHHOM

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTECT-
BCHHOHAYYHBIX JUC-
LUIUIMH JUIS PeIleHus
CTaHJApTHBIX 3a1a4 B
COOTBETCTBHUH C Ha-
IIPaBJIEHHOCTbIO MPO-
beccruoHanbHOM nes-
TEITBHOCTH
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OTHOIIICHUH).

8. KpuBble BTOpOro MOpsiaKa: OKPYKHOCTh, JIUIUIIC, TUIIEP-
0oma, mapabosia, ©X reOMETPUUYECKHUE CBOMCTBA U yPAaBHEHUS.

9. YpaBHEHHS IUIOCKOCTH B IPOCTPAHCTBE. YTON MEXKIY
IUIOCKOCTSIMU. Y CJIOBHSI MApaJIEIbHOCTH U MEPHEHIUKYISIPHOCTH
IJIOCKOCTEN. PaccTossHME OT TOUKM 10 TNIOCKOCTH.

10. VYpaBHeHUs NpsIMOM B IPOCTPAHCTBE. YTOJI MEKIY Ipsi-
MbIMHU. B3auMHOe pacmnoiiokeHue MpsIMBIX B MPOCTPAHCTBE. YTOJI
MEX1y MPSMOIl U MIOCKOCTBIO.

11. VpaBHeHHE MOBEpPXHOCTHU B IpocTpaHcTBe. Llumuuapu-
yeckue noBepxHoctu. Chepa. Dmmuncouna. I'unepoomouast. [lapa-
Oosonabl. ['eomeTprueckue CBOMCTBA 3TUX MOBEPXHOCTEH, UCCIIe-
JOBaHHE UX (OPMBI METOJIOM CEYEHUI.

12. MwuoxecTBO BemecTBeHHBIX uncen. Dynkius. O6macTb
ee onpenenenus. CriocoObl 3amanusi. Knaccudukanus QyHKIUH.
[Tonsiprast cucrema koopauHat. KpuBbie B MOJSPHBIX KOOPIUHA-
TaX. MoHOTOHHBIE (yHKIMH. CIOXKHBIE W B3aUMHO-OOpaTHBIE
(GYHKIHMH.

13. UwmcnoBas mocnenoBarenbHOCTh. [Ipenen uncnoBoid mo-
cienoBaTenbHOCTH. CXOAAIIUECS U PACXOSAIIUECS YUCIOBBIE TO-
CJIEI0BATEIbHOCTH.

14. Tlpenen ¢yukuuu B Touke. OITHOCTOPOHHUE MPEIEIIbI
¢ynkuuii. [Ipenen ¢ynknum B 6eckoHeuHocTH. beckoHeuHO Ma-
Jbpie 1 OeckoHeuHo Ooubline GpyHkuuu B Touke. CBoiicTBa Gecko-
HeuHOo MaibiX (pyHkuid. CBoiicTBa nmpenenoB ¢pyHkuuid. [Ipuznaku
CYIIECTBOBAHMS MpeesoB (0 Mpesesie MPOMEeKYTOUHOU (YHKIUH,
0 TIpeJiesie MOHOTOHHOW (QyHKIHH). HeonpeneleHHOCTH 1 METOIbI
UX PaCKpbITUS. 3amedareibHble MPEIeNbl U CIEACTBUA U3 HUX.
CpaBHeHHE OECKOHEYHO MaJIbIX.

15. HempepbiBHOCTH (YHKIMIT B TOUKE, HA MHOXECTBE U Ha
orpe3ke. Touku paspbeiBa PyHKIMH U UX Kiaccupukanus. Anro-
PUTM HccenoBaHusl GYHKIIUU Ha HETPEPhIBHOCTD. JlelicTBUS Haf
HEMpEephHIBHBIMUA ~ (PyHKIUSMUA. HenpepsIBHOCTD  3JIE€MEHTapPHBIX
dbynkuii. CBoiicTBa QyHKIMIA, HEMPEPBHIBHBIX HAa OTpe3Ke (cylie-
CTBOBAaHHME HAaWMEHBIIETO M HAWOOJIBIIET0 3HAYEHUU, OTPAHUYCH-
HOCTb, CYHIECTBOBAHHUE MPOMEKYTOUHBIX 3HAUCHUN ).

2 (HEKOTOpbIE 3aTaHUS) N-1.0IIK-5 Yyacr-
BYET B 9KCIICPUMEH-
TaJbHBIX UCCIEI0BA-
HUSIX AJIEKTPOOOOPY-
JIOBaHUSI U CPEJICTB
ABTOMATH3AIAH

TumoBsle 3a1a4M K 3a4eTy 110 BCEM TEMaM CoJiepKaTcs B yueOHO-METOJUUECKUX pa3padoTKax
kadenps m. 3.2. PII/I.
[Ikana u KpuTEepUU OLIEHUBAHUS OTBETA 00YYAIOLIETrocs MPECTaBICHbI B TAOIUIIE.

IIxkana Kpurtepun ouennBanus

OmeHKa «3a4T€HO» | 3HaHHE MPOrPaMMHOTO MaTepHala, yCBOGHHE MaTepuana OCHOBHOM U J10-
MOJIHUTENIBHON JINTEPATypbl, PEKOMEHJOBAHHON IIPOrpaMMON ITHCLUILIHU-
HBI, IPAaBWJIbHOE pellleHre MPUKJIAJHbIX 331a4 (JonycKaeTcs HaJluuue He-
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3HAYHUTENBHBIX OMIMOOK WIIM HEIOCTATOYHO IOJIHOE PACKPBITHE COJEpkKa-
HUS BOIIPOCA WK MOTPENIHOCTh HEMPUHITUITHAIBHOTO XapaKkTepa B OTBETE
Ha BOIPOCHI).

OLIGHKa «HEC 3a4TCHO» HpOGGJ’IH B 3HAHUAX OCHOBHOI'O IIpOIrpaMMHOI'0 MaT€pualia, MIPUHIUIIN-
aJIbHBIE OIIMOKHU ITpHU OTBCTC Ha BOIIPOCHI.

4.2.2. Ik3ameHn

Ok3aMeH sBiseTcs GOPMOM OLIEHKM KauecTBa OCBOCHHUs OOydaroUIMMCs OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHON MpOrpaMMbl O pazjenaM AucuuInHbl. [lo pedynpraTtam sk3ameHa
o0yyaromemMycsi BbICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOLIO», «YIAOBIETBOPUTEIBHO» WIN «HE-
YZIOBJIETBOPUTEILHO.

OK3aMeH M0 AMCLUILIMHE IPOBOJUTCS B COOTBETCTBHH C PACIUCAHUEM IPOMEXKYTOYHOM aT-
TECTallMH, B KOTOPOM YKa3bIBa€TCsl BpEMs €r0 MIPOBEIEHUS, HOMEP ayAUTOPUH, MECTO NPOBEICHUS
KOHCYJIbTAllMM. Y TBEP’KACHHOE paclucaHue pa3MeIlaeTcsi Ha HHPOPMALMOHHBIX CTEH/IaX, a TaKKe
Ha O(UIATLHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHMH AJI1 MPOMEXKYTOUHOH aTTecTaluu O0YyYaroIUXCsl yCTaHABIMBAETCs
paboueit mporpaMMoil TUCIUIUTAHBI ¥ IOBOJUTCS IO CBEJACHUS 00YUYaOUINXCsl B HAYaIe CeMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK IIPpaBuiIo, JekTopaMmu. C paspelieHus 3aBeayrolero kapeapoi
Ha DPK3aMEHE MOXKET MPHCYTCTBOBATH IPENOAaBaTeNb Kadeapbl, IPUBICUCHHBIN IS MOMOIIU B
IIpyeMe dK3aMeHa. B ciydae OTCyTCTBUS BEAYLIETO NMPENOJaBaTellsd IK3aMEH IIPUHUMAETCS MPENo-
JaBaTesieM, Ha3HAYE€HHBIM PaclopsKEHUEM 3aBEAYIOLIETro Kadeapoil.

[TpucyrcTBUE Ha ’K3aMeHe IpenojaBaresel ¢ Apyrux kadenp 6e3 COOTBETCTBYIOLIETO pac-
MOPSKEHUS! PEKTOPa, IPOPEKTOpa Mo yuyeOHOM paboTe niM JiekaHa (aKkynbTeTa He TOIyCKAeTCsl.

OOyuaromiyecs Ipu sIBKE Ha 9K3aMEH 00s13aHbl UMETh MPU ce0e 3aUeTHYI0 KHIXKKY, KOTOPYIO
OHHU IPENBABIAIOT IK3AMEHATOPY.

Jlig mpoBeneHUs dK3aMeHa BELyIIUM NPEnoJaBaTellb HAaKaHyHE IIOJIy4aeT B JIEKaHaTe 3a-
YETHO-3K3aMEHAIMOHHYIO BEJOMOCTh, KOTOpasi BO3BpAILAETCs B JA€KaHAT MOCJIE OKOHYAHUS MEpOo-
IIPUSATHS B IEHD IIPOBEACHUS dK3aMEHA UM YTPOM CJIEIYIOLIErO JHS.

DK3aMeH MMPOBOJUTCS 10 OMiIeTaM B YCTHOM BUJ€E. DK3aMEHAIlMOHHbIE OUJIETHl COCTABIISIIOT-
Csl 110 YCTAHOBJIEHHOM (hopMe B COOTBETCTBHM C YTBEP)KICHHBIMH Kadeapoil sK3aMeHallMOHHBIMU
BOIIPOCAMU M YTBEP:KJIAalOTCsl 3aBeAYIOIUM Kadenpoil exerogHo. B 6unere conepxkutcs 2 Teope-
TUYECKUX BOIIPOCA U 3a/1aya.

DK3aMeHaTopy IMpeAoCTaBiIsIeTCs MPaBo 3a7aBaTh BONPOCHI CBEpX OWJeTa, a TaKKe MOMHUMO
TEOPETUYECKUX BONPOCOB J1aBaTh JJIs PELICHHs 3aJa4d M IMPUMEPBI, HE BBIXOASILNE 3a paMKU
MPOHJEHHOI0 MaTepuraa 1o U3y4yaeMon JUCIUILINHE.

3HaHUs, YMEHUS U HaBBIKM O0yYaroIIUXCsl OMPENEIISIOTCS OLIEHKAMU «OTIMYHOY, «XOPOILOY,
«YIOBJICTBOPUTEIILHO»,  «HEYJOBJIETBOPUTEIILHO», KOTOpPBHIE  BBICTABISAIOTCS B  3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHHKKY 00y4aroIierocs B IeHb 3K3aMeHa.

[Ipn mpoBeaeHMM YCTHOTO SK3aMe€Ha B ayAMTOPUM HE JOJKHO HaXOJUThCs 0Oojiee BOCBMU
00yJaroImuxcs Ha OHOTO MPernoaaBaTes.

[Ipu mpoBeneHUN YCTHOTO SK3aMeHa 00ydaroliuiics BbIOMpAaeT SK3aMEeHAllMOHHBIM OHIIeT B
CllydyailHOM MOpsKe, 3aTeM Ha3bIBaeT (paMHIIMIO, UMs, OTYECTBO U HOMEp 3K3aMEHALIMOHHOTO OHU-
Jera.

Bo Bpems sk3aMeHa o0yyaromuecs MOTYT MOJIb30BaThCS C pa3pelieHus 3K3aMeHaropa mnpo-
rpaMMOI AMCUMILINHBI, CIPABOYHONW ¥ HOPMATUBHOW JINTEPATYpPOH, APYTUMHU NMOCOOUSMU U TEXHU-
YECKUMH CPEACTBAMM.

Bpems moAroroBku oTBETa MpH Caye 3K3aMeHa B YCTHOW (popMe JOKHO COCTaBISATh HE Me-
Hee 40 MUHYT (110 JKeJIaHUI0 00YYaIoIIerocss OTBET MOXKET OBITh TIOCPOUYHBIM). Bpemst oTBeTa — He
6osee 15 MUHYT.
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OOy4Jaromuiics, MCTIBITHIBAIOIINIA 3aTPYJHEHHSI MIPU MOATOTOBKE K OTBETY IO BBIOPAHHOMY
UM OWJIETYy, UMEET MPaBO Ha BEIOOP BTOPOTro OMIIeTa C COOTBETCTBYIOIIMM ITPOJIJICHUEM BPEMEHHU Ha
noAroToBKy. [Ipy OKOHYATEIFHOM OIEHUBAHUU OTBETA OIICHKA CHMKACTCS Ha oAuH Oayi. Beimada
TpPEThEro OUsIeTa HEe pa3peniacTcs.

Ecnn oOywaromuiics sSiBUJICS HA 3K3aMEH, W, B3B OWIIET, OTKa3ajCs OT MPOXOXKIACHUS aTTe-
CTaIli{ B CBSI3M C HEMOATOTOBJIICHHOCTHIO, TO B BEIOMOCTH €MY BBICTABJISIETCS OLICHKA «HEYIOBJIE-
TBOPHUTEIHHOY.

Hapyiienne AUCIUIUIMHBI, CIMCBIBAaHUE, WCIIONIB30BaHHE OOYYArONIUMHUCS HEpa3perieHHbIX
MEYATHBIX M PYKOIMCHBIX MAaTEPUAIOB, MOOWIBLHBIX TeIe(OHOB, KOMMYHHUKATOPOB, IIAHIIETHBIX
KOMITHIOTEPOB, HOYTOYKOB U JIPYTUX BUIAOB JIMYHOH KOMMYHHUKAITMOHHOW ¥ KOMITBIOTEPHOW TEXHU-
KM BO BpEeMs aTTECTAIIMOHHBIX WCIBITAHUN 3ampernieHo. B ciydae HapylieHus 3TOro TpeboBaHUS
MpenoaBaTelib 0053aH yAAJIUTh O0YYalolerocss U3 ayJIuTOPHH M MPOCTABUTh €My B BEIOMOCTHU
OILICHKY «HEYJIOBICTBOPUTEIBHO.

BricTaBrieHne OILEHOK, MOJTYYEHHBIX MPU TMOJABEACHUU PE3YJIHTATOB MPOMEXKYTOYHOM aTTe-
CTAIlMH, B 3a4€THO-IK3aMECHAIIMOHHYIO BEJOMOCTh U 3a4ETHYIO KHIDKKY TIPOBOJAMUTCS B MPUCYTCTBUU
camoro oOyuatomerocs. [IpenomgaBaTenu HeCyT MEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOCBPEMECH-
HOCTh W TOYHOCTh BHECCHHS 3allMCed O pe3ysibTaTaX MPOMEKYTOYHOH aTTeCTallii B 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3aYETHHIC KHUKKH.

HesBka Ha SK3aMeH OTMEYAaeTCS B 3aYCTHO-DK3aMCHAIIMOHHOM BEJIOMOCTH CJIOBAMH «HE
SIBUJICSY.

st 06yuaromuxcsi, KOTOpble HE CMOTJIA CAAaTh AK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEP-
CUTET yCTaHABIMBAET MEPHUO]I JIUKBUAALNU 33J0JDKEHHOCTH. B 3TOT mepuoa npemnojaBaTenu, Npu-
HUMAaBIINE JK3aMCEH, JIOJDKHBI YCTAaHOBUTH HE MEHEe 2-X JTHEH, KOorjJa OHM OyayT MpUHUMATh 3a-
noJpkeHHOCTH. MHpopmarus o JMKBHUIAIWMK 3a0JDKEHHOCTH OTMEYAeTCs B AK3aMEHAIMOHHOM
JINCTE.

WuBanuapl ¥ 11iia ¢ OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS, MOTYT CJJaBaTh 9K3aMEHBI B
MEKCECCHOHHBIN TIEPUO B CPOKH, YCTAHOBIICHHBIC MHIWBHIyaTbHBIM yU4eOHBIM TUIaHOM. VIHBaIU-
Ibl WM JMIA C OTrPaHHMYEHHBIMU BO3MOXXHOCTSIMH 3J0POBbS, UMEIONINE HApYIICHHUs OMOPHO-
JBUTATEIIHLHOTO ammapara, JIOMyCKAarTCs Ha aTTeCTAllMOHHBIC MCTIBITAHUS B COMPOBOXKICHUHU aCCH-
CTEHTOB-COIPOBOXKTAFOIIIHX.

[Ipouienypa mpoBeneHHUs] TPOMEKYTOUHOM aTTECTAlUU JJII OCOOBIX CIy4yaeB HM3JIOKEHA B
«[TonoxeHnu o TEKyIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluy O0ydaroluXcst
o OIIOII GakanaBpuara, cnenuanutera U Maructpatyps» @I'BOY BO FOxHo-Ypansckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne O1ieHOUHBIE CPECTBA Kox n HaumeHnoBaHue
OK3aMeH WH/IKAaTOpa KOMITe-
TEHIMU
1 2 cemecTp Na-1.011K-1

Hcnonb3yer oCHOB-

1. 3agaun, npuBoOASIIME K MOHATHIO TIpou3BoaHON. Onpee-
JIEHUE TTPOU3BOJHOM.

2. TlpousBoaHass OT ainreOpamvdecKkoil CyMMBI, Pa3sHOCTH,
MIPOU3BEICHHUS U YaCTHOTO (DYHKIIUH.

3. TIpousBoaHbIE CIOKHBIX (PYHKIHMIA, 3aJaHHBIX HEABHO U
napamMeTpUYecKH.

4. TIpou3BoaHBIE OCHOBHBIX 3JE€MEHTapHBIX (GYHKIUN (C
BBIBOJIOM).

5. Mubdepentman ¢ynkuun. CpoiictBa mneporo andde-
peHIuana.

6. CBsA3b MEXIy HENPEPHIBHOCTHIO M Ju(pepeHImpyeMo-

HBIC 3aKOHBI €CTECT-
BEHHOHAYYHBIX JTUC-
UINIAH U1 pCIICHUA
CTaHJapTHBIX 33/1a4 B
COOTBETCTBUH C HA-
MPABJIEHHOCTHIO TPO-
(beccroHanbHOM Nes-
TETHHOCTH

38




CTBIO (PYHKITHH.

7. T'eoMeTpUYCCKHI U MEXaHUYECKHI CMBICI TPOM3BOIHOM
u guddepenunana 1-ro mopsaka, UX TPUMEHEHHE B PELICHUU
IPUKJIAJHBIX 33/1a4.

8. [Ipou3BoMHbIE BBICIIUX MOPSAKOB (DYHKIM, 3aJaHHBIX
SIBHO, HESIBHO, ITApaMETPUUYECKHU.

9. MexaHUYECKHIi CMBICIT IPOU3BOIHOM 2-T0 MOPSIIKA.

10. Tuddepennuansl 2-ro ¥ BBICIIMX HOPAKoB. Hennsa-
pHaHTHOCTH (POPMBI U (HEPEeHIINATOB BHICIIUX MOPSIKOB.

11. Teopemsr ®epma, Poius, Jlarpanxa, Komu.

12. TlpaBuno Jlomuranst Ui PacKphITHS HEOMPEACICHHO-
CTel.

13. VYcinoBust MOHOTOHHOCTH (DYHKIIHIA.

14. Dxkcrpemymsr pyHKIuiA, He0OX0aUMOE ycmoBue. Jlocra-
TOYHBIE YCIIOBUS.

15. OrbickaHre HAWMEHBINETO W HAWOOJBINETO 3HAYCHUI
byukun, nuddepeHIpyeMon Ha OTpe3Ke.

16. Hccnenosanue BoimykinocTu GpyHkimu. Touku neperuoda.

17. Acumnrots! GyHKIHH.

18. IlepooGOpasnas. HeonpeneneHHbIi HHTErPaAIL.

19. CaoiicTBa HeonpeeaeHHOro uarerpaia. Tabiuia uaTe-
IpaoB.

20. Metonpl WHTErpUpOBaHHs (HEMIOCPEACTBEHHOE HHTET-
pUpOBaHME, HHTETPUPOBAHKE TI0 YACTSIM U 3aMEHON MEPEMEHHBIX ).

21. Pa3nokeHWe MHOTOWIEHA C JCHCTBUTENBHBIMH KO3(-
¢unmreHTaMu Ha JIMHEWHBIC ¥ KBAAPATHYHBIE MHOKUTEIH.

22. Pa3iokeHHe pPalMOHAIBHBIX APOOEH Ha MPOCTEHIIHE.
HuTerpupoBanue palioOHaIbHbIX ()YHKIUH.

23. UnrerpupoBaHre HPpAlMOHATBbHBIX (QYHKIMH (CTEmeH-
HBIC ¥ TPUTOHOMETPHUYECKHUE MTOICTAHOBKH).

24. UnrterpupoBaHre  TPUTOHOMETPUYECCKUX  (DYHKIIHIA.
YHuUBepcalibHasi TPUTOHOMETPHUYECKAs MOACTaHOBKA.

25. BolpakeHusI, HEUHTETPUPYEMbIE B KBaIpaTypax.

26. 3amauu, NPUBOISIIKE K TIOHATHIO OMPEIETICHHOTO HHTE-
rpasa. IHTerpansHas cymma, onpeneneHHbiil narerpair. ®opmyia
Herotona-Jleitbnuna

27. CaoiicTBa ONpeIe]IEHHOr0 HHTErpaja, TeopeMa CyIIecT-
BoBaHHUs. «TeopeMa o cpeHeEM.

28. NaterpupoBaHue 1o 4acTsiM, 3aMeHa MEPEMEHHOM B OTI-
pEneIeHHOM UHTEeTpale.

29. OmpeneneHHbIM UHTETPAT OT HEYETHOM U YeTHOM (PyHK-
IIUH [0 CHMMETPHUYHOMY TPOMEXKYTKY.

30. HecobcTBeHHBIC HHTETPAIbI ¢ OECKOHEUHBIMH TIpeIea-
MU 1 OT HEOTPaHHUEHHBIX ()YHKITHA.

31. BerumcrieHue miomaei miockux Guryp.

32. Beluncienue IMHBI Iyrd. Beraucienne obbeMa Tena
BpAICHHUS.

33. Boruncienne paboThl, CTATHCTHYECKAX MOMEHTOB, [[CH-
Tpa TSHKECTH IIIOCKOH (pUTypBI.

34. OyHKIMU IBYX JIEHCTBHUTEIBHBIX MEPEMEHHBIX, CIIOCO-
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Ob1 ux 3amanus. O01acTh ONPEACIICHHS.

35. JIunuu ypoBHS (QYHKLUH JABYX IEPEMEHHBIX.

36. IMonsTre peeia u HENMPEPHIBHOCTH (QYHKIIUK JBYX ITe-
PEMEHHBIX.

37. YacTHble MPOU3BOIHBIC MEPBOTO TOPSIKA, X I'€OMET-
PUYECKUN CMBICIL.

38. Tonublii auddepeHma, ero CBA3b ¢ YaCTHHIMU [IPOM3-
BOHBIMH. IHBapuaHTHOCTH (hopMbI mosIHOTO AuddepeHnana.

39. IMpubaKeHHbIE BBIYUCICHUS C I[MOMOIIBIO IOJHOTO
muddepeHmmana.

40. TIpousBoansie ¥ auddepeHnnansl BEICIIMX TOPSIKOB.
Teopema 0 cMeIaHHBIX TIPOU3BOIHBIX.

41. uddepeHunpoBaHme CI0KHBIX U HEIBHBIX ()YHKIIUIA.

42. KacarenbHas IUIOCKOCTh M HOPMAJTh K TIOBEPXHOCTH.

43. DxcTpeMyMbl (BYHKIHH JBYX TepeMeHHBbIX. Heobxomu-
MOE YCIIOBHE IKCTpeMyMa. JlocTaTouHOe YCIIOBHE 3KCTpeMyMa.

44, OtpicKkaHWe HAMMEHBIIUX M HAMOOJBINUX 3HAYCHHI

byHKIHH.
3 cemecTp

1. 3amauu, mpuBonAlMe K TOHATHIO AU depeHIInaTIbHbIX
ypaBuenuii (J1Y). [lopsinox Y, pemenue /Y.

2. 1Y mepBoro mopsiaka. HauanbHble ycnoBus, oOIee pe-
LIEHHEe, YacTHOoe pemeHue. 3anada Kommu. Teopema cyiectBoBa-
HUS ¥ €IMHCTBEHHOCTH peuieHus 3aaaun Komm. I'eomerpuueckas
unTepnperanus /1Y nepsoro nopsiaka.

3. Y nmepBoro mopsjaka ¢ pa3aesFoIUMUCS IEPEMEHHBIMH.

4. Onnoponnsie JIY nepBoro nopsjaka.

5. Jluneiinpie /1Y  mepBoro  mopsiika.  YpaBHEHHE
S1. bepnynnu.

6. 1Y Btoporo mopsinka. HaganbHbIe ycioBwsi, oOiee pe-
LIEHHE, 4YaCTHOE pemeHne. 3agada Komm.

7. 1Y BpICIIMX TOPSAAKOB, AOMYCKAIOIIME MOHWKEHHE IO-
psaka.

8. Jluneitnpie onHopomHbie JIY BTOporo mopsaka. JlmaeiHO
HE3aBHCHUMBIE U 3aBUCUMBIE pemieHus. Onpenenurens BpoHckoro,
€ro CBOMCTBA.

9. Teopema o ctpykType obero pemenus JIOJY. Otbicka-
Hue obmero pemenus JIOAY ¢ nocrosHHbIME KO3 PHULIMEHTaMHU.

10. JIHAY BTOporo nopsjaka ¢ mocTOSHHBIMU K03 duiinen-
tamu. Teopema o cTpykType oOuiero penieHus. Meroa Bapuanuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.

11. Orpickanue uvactHoro pemenust JIHIAY co cnernmans-
HBIM BHUJIOM IIPaBOM YacCTH.

12. Teopema 0 HaJIOKEHUH PEIICHUN.

13. 3apgaum, npuBOJAIIKE K MOHATHUIO JBOWHOTO MHTErpaa.
JIBOMiHON MHTETpan, ero onpeaeseHue. Teopema CylecTBOBAaHUSA
JBOITHOT'O MHTETpaIa.

14. CsoiicTBa, TeOpeMa O CpeTHEM 3HAYCHUH.

15. Beruucnenue asoiiHoro muTerpaina. Ilepexox k momsip-
HBIM KOOpJIMHATaM.
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16. IlpwioxeHus IBOMHOTO MHTETpaja.

17. 3apaumn, npuBopsINE K MOHATUIO TPOMHOIO MHTETpaa.
TpoitHo# MHTErpaj, ero onpeaesieHue, CBoMcTBa. TeopeMa cyiile-
CTBOBaHHUsI TPOMHOIO UHTETpAJIA.

18. Brrumcnenue TpoiriHoro uHTerpana. [lepexon x muiuH -
PHUYECKUM U CHEPUIECKUM KOOPANHATAM.

19. IlpuoxxeHus: TPOWHOTO HHTErpaa.

20. 3amada o BBIYMCICHUH PabOTHI MepeMeHHON cuibl. Omn-
peneneHne KpUBOJIMHEHHOro HHTErpalia o KOOpAuHaTaM.

21. CBoiicTBa, BBIYMCICHHWE KPUBOJIMHEWHOTO MHTErpaa
Il pona.

22. ®opmyna ['puna.

23. YcnoBus HE3aBUCUMOCTU KPUBOJIMHEWHOTO HHTErpasa
0 ITyTH UHTETPUPOBAHHUS.

24. Haxoxaenue (QpyHKIIMU OBYX TMEPEMEHHBIX IO €€ IMO0J-
HOMY nuddepeHmany.

25. IlpunoxeHus: KpUBOJIMHEHHOTO MHTErpajia BTOPOro po-
Ja.

26. YucnoBsie psabl, CXOAMMOCTb M pacxoauMocTs. HeoO-
XOJIUMBIE YCIIOBUS CXOJAUMOCTH.

27. Tapmonudeckuii psa. ['eoMeTprueckas mporpeccusl.

28. CBOWCTBA CXOIAIIUXCS PSJIOB.

29. Psanwl ¢ monoxurenbHbBIME WwieHaMu. [Ipu3Haku cpaBHe-
Hus panos. [Ipusnak Jlanambepa. Unrerpansubiii npusnak Komru.
Pan Qupuxie.

30. 3nakouepenyromuecs: paasl. [lpusnak JleiOnuma. A6-
COJIFOTHAs1, YCIIOBHAsI CXOJIUMOCTb.

31. Crenennsie psaasl. Teopema Abens. MuTepBan u paguyc
CXOJMMOCTHU CTENEHHOTo psaja. CBOICTBA CyMMBbl CTEIEHHOTO Psi-
J1a: HEMPEePHIBHOCTD, MOWIeHHOEe nuddepeHpoBaHUuEe U UHTETPU-
poBaHuUe.

32. Psaner Teitnopa u Makiiopena. Paznoxxenue snemeHtap-
HbIX (yHKIM B psan Telinopa u B psag MakiiopeHa.

33. IlpunoxeHue CTETMEHHBIX PAIOB K MPUOIMKEHHBIM BBI-
YHUCICHUAM: penieHne aupdepeHnanbHbIX YPaBHEHHA, BBIYHCIIE-
HUE UHTETPaJIoB.

4 cemecTp

34. Knaccuduxanus coobiThii. [IpocTpaHCTBO 37€MEHTapHBIX
coObITuil. Anredpa coOwiTuii. [loHsITHE Ciiy4aiiHOrO COOBI-
TUsA. OTHOCHUTEIBHBIE YaCTOTBHI. 3aKOH YCTOWYMBOCTU OT-
HOCHUTEJIbHBIX 4acTOT. CBSI3b MEXY BEPOSITHOCTBIO M OT-
HOCHUTEJIbHOW YaCTOTOM.

35. Ilonsitie BeposiTHOCTH coObITHsA. Kiaccudeckoe u reomer-
pHUYECKOE OINIPENETIEHUE BEPOSITHOCTH.

36. KomOuHaropuka.

37. HenocpencTBeHHOE BBIYUCIEHHE BeposTHOCTH. [loHsTHe
00 aKkCHOMaTHYECKOM MOCTPOEHUU TEOPUU BEPOSITHOCTEM.

38. MeTobl BeIUHCIEHUS BeposiTHOCTel. Teopema o moBTOpe-
HuM onbIToB (cxema bepnysn). HauBeposiTHeiimas yacrto-
Ta IPY IOBTOPEHUH OIBITOB.

39. CnyuaiiHple BETUYMHBI ¥ 3aKOHBI X pacIpeleIeHusI.
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40. JIucKpeTHbIe U HEMPEPhIBHbIE CTydyailHbIe BETUYHHBI.

41. Pan pactipenieneHusl.

42. OyHKIMS pacupeieieHns, IUIOTHOCTh PaclpeieseHus, UX
B3aMMOCBSI3b U CBOMCTBA.

43. BeposITHOCTh TONaJaHusl CIydyallHOM BENWYMHBI HA JIaH-
HBIJ UHTEpBAJI.

44. YucnoBble XapaKTEPUCTUKH CIydyalHBIX BeIMYMH. Mare-
MaTH4YeCKOe OKUIAHUE U €ro CBSA3b CO CPEeTHUM apudme-
TUYEeCKUM (3aKoH Oonblnx yucen). /lucnepcus u cpeanee
KBaJPaTUYECKOE OTKIOHECHUE CIIly4alHON BEJIMYUHBI.

45. Pacnipenenenue I[lyaccona.

46. buHOMHAIILHOE pacpe/IeiiCHuE.

47. HopmaibHoe pacripesiesieHUe, ero CBOICTBa, yCIOBUS, PU
KOTOPBIX OHO BO3HHKAET.

48. lleHTpanabHOH MpeaeTbHON TEOPEMBI.

49. YucnoBble XapaKTEPUCTUKH HOPMAIBHOTO 3aKOHA. DYyHK-
nus Jlamiaca. BeruncieHue BEpOSTHOCTH MOMAJaHUS CITY-
YalHOW BEJIMYMHBI HAa 3aJaHHBIA UHTEPBAJ B CIIy4ae HOp-
MaJIbHOT'O PaCIpeIeICHHUSL.

50. IlonsiTue 0 TByMEpHOM HOPMAJIbHOM PaCIpeeICHUN.

51.IlonsiTe O pa3nauuHbIX (Qopmax 3aKoHa OOJBIIMX YHCEI.
Teopemsl bepnynnu u Yebsimesa. LlenTpanbHas npeneib-
Has Teopema JlsamyHoBa.

52. OmpeniesieHre TEOpPUU CIYYalHOTO IMpoliecca U ero Xapak-
TEPUCTUKH.

53. OcHOBHBIE TOHSTHS TEOPUU MACCOBOT'O OOCITYKHBAHUSI.

54. [lonsaTre MapKOBCKOTO CIIy4aifHOTO Tpolecca.

55. [lotoku coObiTuii. YpaBuenus Konmoroposa. Ilpenenbubie
BEPOSATHOCTH COCTOSIHUU.

56. IIporecchl rubeny u pa3MHOKECHHS.

57.CMO c otkazamu.

58. I'eHepanbHasi COBOKYITHOCTb U BBIOOpKA.

59. Bapuanmonnsiii psa. ['mcrorpamma, smmupuyaeckas QyHK-
IIUs1 paclpeieieHus, BBIOOPOYHOE CpeTHEE U TUCTIEPCHSL.

60. ToueuHbIe OIEHKHM HEM3BECTHBIX MapaMETPOB pacrpeaesie-
HUS 1O BBIOOPKE M HX XapaKTEPUCTUKU: HECMEIEHHOCTb,
3 (PEKTUBHOCTD, COCTOATETHLHOCTD.

61. MeToapl TMOJIyuyeHHUs] TOYEUHBIX OLIEHOK: METOJ MaKCH-
MaJbHOTO MpPaBAOINOJ00Ms, METOJ HauMEHBIINX KBajpa-
TOB, METOJI MOMEHTOB.

62. IaTepBanbHble OIleHKH. IHTEpBaIbHOE OlIEHUBAaHHE Tapa-
METPOB HOPMAJIBHOTO PACIIPENEIEHUS.

63. [ToHsTHE O CTATUCTHYECKOM THUIIOTE3E M 00Ias cXxema, Oc-
HOBHbIE MeTObl €€ mpoBepku. Omubku 1-ro u 2-ro pona.
Pemaromas npouenypa. MomuHocTe kputepus. JloBepu-
TesbHbIe 00macTi. Kputepun npoBepKy rumoTes.

64. Cucrema ABYX CIyYalHBIX BeJMYWH. DYHKIIMOHAIBHAS,
CTaTHUCTUYECKAss U KOPPEIALMOHHAS 3aBUCUMOCTH MEKIY
BEJIMYMHAMU.

65. D1eMeHTbI KOppeAIMOHHOr0 aHanu3a. JInHelHslit perpec-
CHUOHHBIN aHAIIN3.

66. OCHOBHBIE CBOWICTBA PETPECCHUHU.
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LIUH.

67. O1IeHKH MMapaMeTpPOB PErpPeCcCCHOHHON MOJCIH TI0 METOIY
HAMMEHBIIIMX KBAJIPATOB M CBOMCTBA ATHX OICHOK.

68. YpaBHEHHs IMHEHHON PErPECCHUH.

69. TecHoTa cBsA3M U €€ OLEHKa MO0 KOA(OUIMEHTY KOppess-

70. ITonsiTue o HenmHEWHOU perpeccuu. KoppensiiuonHoe oT-
HouieHue. OmpeneneHne napaMeTpoB HEIUHEHHBIX ypaB-
HEHHMI PErPecCHy METOJ0M HaUMEHBIIUX KBaPATOB.

71. OnHOMaKTOPHBIN TUCTIEPCUOHHBIN aHAIU3.

72. CpaBHEHHE HECKOJIBKUX CPEIHHX.

73. [lonsatue o aucnepcuoHHOM aHanu3e. O6mias, pakropHas U
OCTaTOYHAasi CyMMBI KBaJJpaTOB OTKJIOHEHHUH.

74. CBs3b Mexay oO1el, GakTOPHON M OCTaTOYHOW CyMMaMH.
OO6mmasi, hakTopHas U OCTATOYHAS JUCIICPCHH.

75. CpaBHEHHE HECKOJIBKHUX CPEIHUX METOAOM JUCIEPCUOHHO-
rO aHaJu3a.

76. MHOTOMEpHBIE CTATUCTUYECKUE METOBI.

77. CoBpeMEHHbIE MaKEeThl MPHUKJIAJHBIX IPOrpaMM CTaTHCTHU-
YEeCKOT0 aHaJIM3a.

2 (HEeKOTOpbIE 3aTaHUS) N-1.0IIK-5 Yyacr-

BYET B DKCIIEPUMEH-
TaJIbHBIX UCCIIE0BA-
HUSIX JJICKTPOOOOpY-
JIOBaHHUS U CPEICTB
aBTOMaTHu3alunuu

TunoBble 3371291 K YK3aMEHY 110 BCEM TeMaM COJIepKaTcs B y4eOHO-METOMYECKUX paspa-
6otkax kadenps . 3.2. PIT/I.
[Ikana 1 KpUTEPUH OIICHUBAHUS OTBETA O0YUYAIONIETOCs MPEACTABICHBI B TA0JINIIS

[Ixana Kpurepun onieHuBanus
Onenka 5 BCECTOPOHHEE 3HAHME MTPOrPaMMHOIO MaTepHalla MaTEMaTUKH; [IPABUIIb-
(oTnHMYHO) HOE€ IIPUMEHEHNE MATEMATHYECKUX 3HAHUW B PEIICHHUM MPUKIIATHBIX 3a-
Jad.
Onenka 4 3HaHHE MPOTPaAaMMHOI0 MaTepuaa; HAINYUE He3HAYUTENbHbBIX OUIMOOK B
(xopo110) pEeLIeHUN 3a]1a4; HEA0CTaTOYHOE PACKPBITUE COAECPKAHNS BOIIPOCOB.
Onenka 3 3HaHUE OCHOBHBIX MATEMAaTUYECKUX MOHATUM, METOJOB U AJITOPUTMOB,
(YZ1OBIETBOPUTEIBHO) | JOMYCKAET OUIMOKH MPH MX MPHUMEHEHUH.
Onenka 2 HET 3HaHWA OCHOBHOI'O IIPOIPAMMHOrO Marepuana, NPUHIUIUAIbHBIC

(HEey/1I0BJIETBOPUTEIIHHO)

OIIMOKHU IPU OTBETE HA BONPOCHI M B PEIICHUH 3a/1a4.
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6 JIUCT PETUCTPAIIMA U3SMEHEHUI

Howmep
U3MEHE-
HUS

Howmepa nucros

BaMCHCHHBIX

HOBBIX

AHHYJIMPOBaH-
HBIX

OcHOBaHME I BHECEHUS N3MEHEHUH

Ilonnuce

Pacmmugposka
HOJINCH

Jlara BHECE-
HUS U3MeE-
HEHHUSI




