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

1.1. lean 1 3aaa4u JUCHUILIHHBI

eab AMCHUNIHHBI

bakanaBp mo HampasieHuto nmoArotoBku 35.03.06 ArpouHkeHEpHsl TOJDKEH OBITh IMOJATOTOB-
JeH K CIEIYIOIIUM BHJaM NPOPEeCcCCHOHATBHON IESITEeIbHOCTH: MPOEKTHOH; MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOH.

Heuab AMCHUIIMHBI — CPOPMHUPOBATH Y 00YYAIOIIUXCA CUCTEMY (DYHIAaMEHTAIbHBIX 3HAHHUH
[0 MaTeMaTU4YeCKOMY aHaJINU3y, HEOOXOIUMBIX AJI IMOCIEYIolell MOArOTOBKU OakajaBpa, CIO-
COOHOTO IMPUMEHITh MAaTEMAaTUYECKUE METOABI B PEUICHUU MPAKTHUYECKUX 3ajad CEeIbCKOXO3SAHCT-
BEHHOTO MPOM3BOJCTBA.

3agaun AUCHUIIMHBI

— H3Y4YUTb OCHOBHBIE MOHATUS U METOAbl MaTEMaTHUYECKOIO aHajIu3a HEOOXOAUMBIE i pe-
LIECHUS TEOPETUYECKUX U NPAKTUUECKUX 3a]1a4;

— (opmHpoBaTh YMEHHUS CaMOCTOSITEJIbHO M3ydaTh YUYE€OHYIO U HAaydyHYIO JIUTEpaTypy IO Ma-
TEMATHKE U €€ IPUII0KECHUAM;

— Pa3BUBATH JIOTUYECKOE U AIITOPUTMHUUECKOE MBILIUICHUE;

— MOBBIIATH OOIINI YPOBEHb MATEMATUYECKOU KYIbTYPHI;

— (opmupoBaTh HaBBIKM MATEMATHYECKOTO HCCIENOBaHHUS MPUKIATHBIX BOMPOCOB C MOMO-
L0 METOJIOB MAaTEMAaTUYECKOI0 aHAJIN3a, YMEHUS UCII0Ib30BaTh MAaTEMAaTUYECKUE METObI
M OCHOBBI MaTE€MaTH4YEeCKOI0 MOJEIMPOBAHMS B MPHUKIAAHBIX 3a7adax Oyaymied mpodec-
CUOHAJIBHOU [EATEIbHOCTH.

1.2. KoMneTreHIIMY 1 MHAUKATOPBI UX JOCTHKEHHU I

OIIK-1. Criocob6eH pemaTh TUMOBBIE 33/1a4H NPO(PECCHOHANTBHOMN AEATENbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MAaTEMaTHMYECKHUX MU E€CTECTBEHHBIX HAyK C NMPUMEHEHHEM HH(OpPMallOHHO-

KOMMYHUKAIITUOHHBIX TEXHOJIOTHI

Kon u HanmeHoBaHMe ®Popmupyemsle 3YH
MHMKATOpa 10CTH- 3HAHUSA YMEHHUSI HaBBbIKU
KEHMSI KOMIIETEHIIUU
Na-1.0IIK-1 OOyuarommmiics 107- OOyuatomuiicst non- | OOyvarommiicss  10J1-

Hcnonb3yer 0CHOB-

HBIE 3aKOHBI €CTECT-

BEHHOHAYYHBIX JHC-
LHUIIIAH JJ1 peiie-
HUS CTaHJIapTHBIX
3a/1a4 B COOTBETCT-

BHUH C HaINPaBIIEHHO-
CTBIO Ipoheccro-

HaJIbHOU JIeSITeNIbHO-

CTHU

JKEH 3HaTh: OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAyYHBIX AUCLHIIINH
(pusukn) ans peue-
HUS CTaHJApPTHBIX 3a-
Jlad B COOTBETCTBUU C
HaIPaBJIEHHOCTHIO
poQeCCHOHATBHON
JESTEIIBHOCTH
—(b1.0.09-3.1)

KEH YMETh: UCIOJIb30-
BaTh OCHOBHBIE 3aKO-
Hbl €CTECTBEHHOHAYY-
HBIX JUCUMILIUH (pu-
3UKH) 7151 peIeHUs
CTaHJAapPTHBIX 3a/1a4 B
COOTBETCTBUU C Ha-
MIPaBJIEHHOCTHIO MPO-
(heccuoHanbHOM nesi-
TEIbHOCTH

- (51.0.09-V.1)

JKEH BJAJIETh. HAaBHI-
KaMH:
UCIIONIb30BaHUs 3HA-
HHI OCHOBHBIX 3aKO-
HOB €CTECTBEHHOHA-
VYHBIX JTUCITUTUIAH
(Ppuzukm) ms perie-
HUS CTaHJIapTHBIX 3a-
a4 B COOTBETCTBUU C
HaIPaBJICHHOCTHIO
npodheccCuoHaNBHOM
NESATSIIEHOCTH

- (51.0.09-H.1)




OIIK-5 CnocobeH y4acTBOBaTh B MPOBEIACHUN HKCIIEPUMEHTAIBHBIX HCCIICOBAaHUN B MPOdheccro-

HaJIbHOU JIEITENHLHOCTA

CIIC/IOBAHUSX DJICK-
TPOOOOPYAOBAHUS U
CPEJICTB aBTOMATH3a-

JAN5 051

Kon u HaumeHnoBanue dopmupyembie 3YH
WHUKATOpa TOCTH- 3HAHUS YMCHHSI HaBBIKU
YKEHUS] KOMIIETEHLIUU
N-1.011K-5 OOyyarommiicst 1071- OOyuarommiicst 1on- | OOy4aronuiics 10-
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)

2. Mecto aucuumiannsl B ctpykrype OIIOIT

JuctummHa «MaTeMaTHKa» OTHOCUTCS K 00s13aTeTbHOM YacTH MPOrpaMMbl OakaaBpuara.

3. O0bém AuCcHMIUINHBI U BBl y4eOHOH padoThl

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

3.1. Pacnpenesienue 00beMa JUCHMILIMHBI 10 BUIaM Y4e0HO# padoThI

Bun yuebHoit paboTbl KonnuecTBo vacos

KonTakTHas padora (Bcero) 210

B mom uucne:

Jexyuu (Jlex) 90
Ipakxmuueckue 3anamus (Ilp) 120
Jlabopamopnuvie 3anamus (/1ab) 0
CamocrositesibHas padora odyuawuuxcs (CP) 141
KonTpoas 81

Hroro 432




3.2.PacnpenesieHue yueOHOro BpeMeHH 1O pa3jaejiaM U TeMaM

B TOM YHCJIC

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

Pazgen 1. Ananurrueckas TeOMETpHUsl C DJIEMEHTAMHM JIMHEHHOW ajareOpsl

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 MaTeMaTHYECKOTO aHAJIN3a

2.1. | Benenue B aHayu3 24 6 - 10 8 X
Juddepennmanbaoe X

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

23 Heomnpenenenusiii 24 4 ) 12 8 X
MHTETpal

o4 OnpeneneHHbIl 8 6 ) 8 14 X
MHTETpal

25 OYHKINHA HECKOIbKUX 24 6 ) 8 10 X
TIEPEMEHHBIX
Kpatnbie n

2.6. | KpUBOJIMHEHHBIC 30 10 - 8 12 X
WHTETPaJIbI

27, | lmenosere u 32 8 . 0 | 14 | ¥
(yHKIIMOHATIbHBIE PSIZIbI

Pasznen 3. DneMeHThl Teopun GYHKIIUN KOMIIEKCHOM epeMeHHON

KomrmiekcHbie uncna,

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

Pasznen 4. O6b1kHOBeHHBIE MG depeHIIMaTIbHbIE YPaBHEHUS

Huddepenunanbuble

4.1. | ypaBHEHUS TME€pPBOro H 28 5 - 9 14 X
BTOPOTO MOPSIAKOB
Cucrembl

4.2. | nupdepeHInaNIbHBIX 6 1 - 1 4 X
YpaBHEHUI

Paszpnen 5. /IuckperHas MaTemMaTuka
5.1. | Teopwus rpacdoB 10 - - - 10 :
Paznen 6. Teopust BEposITHOCTEN € SJIEMEHTAMU MAaTEMAaTHUYECKON CTATUCTUKH

6.1. | Teopwust BeposiTHOCTEH 22 8 - 10 4 X

6.2 Matemaruueckas 24 8 i 10 6 X
CTaTHUCTHKA
Kontposnb 81 X X X X 81
O61ast TpyA0EeMKOCTh 432 90 - 120 141 81




4. CTpyKTYpa M coiep:KaHue QM CIUIIIHHbI
4.1. Conep:xkaHue TUCUMILIAHBI
Pa3nes 1. AHanuTH4yeckasi reoMeTpHs € 3JIeMEHTAMH JIMHEHHO aJredpbl

BBeaenue

3HavYeHHE Kypca MaTeMaTHKA B MPOGECCHOHATBHOW MOArOTOBKE M MPOGECCHOHATBHOW Jes-
TenbHOCTU. OpUEHTUPOBOYHASI OCHOBA JIEHCTBUM 1O NMPUMEHEHUI0 MAaTEMaTHUKU B PELIEHUU IpU-
KJIQJHBIX 3aJ1a4; MOHATHS MaTEMAaTHYECKOrO0 MOJEIMPOBAHMS, METO/JA U aJropuTMa pELICHHs 3a-
Jad. 3JI€M€HTBI MaTCMaTquCKOﬁ JIOTUKU, H€06XO[[I/IMOC 1 J0CTAaTOYHOC YCJIOBI/HL CI/IMBOHBI Mare-
MaTHYSCKOM JIOTUKH, NX UCIOIL30BaHHE.

DJIeMeHTbI JIMHEHOH ajaredpbl

JIuneiiHble TPeoOpa30BaHMUA U X MATpPHULIBL, AEHCTBHUS ¢ HUMU. [loHATHE 0OpaTHOI MaTpPHUIIBL.
CucreMbl IByX M TpeX JIMHEHHBIX YpaBHEHUN. MaTpuyHas 3auch CUCTEMbl JUHEUHBIX YpPAaBHEHUN
u e€ pemenne. Panr marpuisl. bazucusiii Munop. Teopema Kponekepa-Kanemnu. MccnenoBanue
COBMECTHBIX CUCTEM JIMHENWHBIX YpaBHEeHUU. ba3zucHble pemienus. CucreMa N JIMHEHHBIX YpaBHEHUM
¢ N HeusBecTHBIMU. Meton [Maycca. Haxoxnenue obpatHoi Marpuiibl. OnpeneiauTenn BTOPOro u
TPEThEero MOPSAIKOB, UX CBOMCTBa. MUHOPHI U airedpanyeckue JOMONHEeHUs. Brruncienue onpene-
JUTEIIS Pa3IokKEHUEM I10 cTpoke (cTonoiy). @opmynsl Kpamepa.

DJIeMeHTbI BeKTOPHO aJredpbl

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 AMAarpaMMax B HayKe U
TexHuke. CKalsipHOE NMPOU3BEACHUE BEKTOPOB U €ro CBOICTBA, BBIPAXKEHHUE B KOOPAMHATHON (op-
Me. J[muHa BEKTOpa U yroi MeXIy JBYMsS BEKTOpaMH B KOOPAMHATHOI ¢opme. YcioBUEe OpTOro-
HaJbHOCTH JIBYX BEKTOPOB. MeXaHMUECKUI U T€OMETPUUYECKUN CMBICI CKaJISPHOTO MPOU3BEICHMUS.
BexTopHoe mpou3BeieHne JBYX BEKTOPOB, €r0 CBOMCTBA, BhIpaXKeHHE B KOOPAUHATHOHN dopme. Y-
JIOBHE KOJIJIMHEAPHOCTH JIBYX BeKTOpoB. IIpocreiimne mpuiaokeHUs BEKTOPHOIO NPOU3BEIACHMS.
CMmemianHoe Tpou3BeleHHE Tpex BekTopoB. CBOMCTBa U BBIpAXEHHE B KOOpPAMHATHON dopme.
[IpuMeHeHne cMemanHoro MPOU3BEICHUS B PEIICHNUN TPUKIIAIHBIX 33]1a4.

AHaJIMTHYECKAasA reoMeTpus

VYpaBHeHUs TUHUHA Ha TUI0OCKOCTH. Pasnuunble (hopMbl ypaBHEHHsS IPSMOI Ha MIOCKOCTH. YTOI
MeXIy IpSAMbIMH. Y CJIOBHE NMAPAIIEIbHOCTH U NMEPHEHAUKYISIpHOCTH. [lepeceuenne 1ByX NpsMbIX.
VYpaBHEeHHE Iy4Ka NPSAMBIX, IPOXOAAIIUX Yepe3 JaHHYI0 TOUKy. MeTtox 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, JJUIUIIC, T'H-
nepOoia, nmapabona, X reOMETPUYECKHE CBOMCTBA M YpaBHEHMS. DKCLIEHTPUCHUTET 3JUIUIIC U TH-
nep6osbl. AcuMnToThl runep6onsl. ConpsbkéHHas runepbona. Ilonstue o6 obuiem ypaBHEHHH
KpPUBOI BTOPOTO MOPAJIKA U IPUBEJIEHUE €T0 K KAHOHUYECKOM popme myTéM nepeHoca.

IInockocTe. YpaBHEHME IUIOCKOCTH, MPOXOASIIEH Yepe3 JaHHYIO TOYKY M NEPHEHAUKYISIPHO
TaHHOMY BekTopy. O011ee ypaBHEHHE IIOCKOCTH U €T0 YaCTHBIE BUABL. YTOJ MEXY INIOCKOCTIMH,
YCIIOBUS MAPAJUIEIbHOCTH U NMEPIEHIUKYIAPHOCTA. YTOI MEXAY NPSMOM U MJIOCKOCTBIO, YCIOBHS
MapajuIeIbHOCTH M MEPHEeHIUKYISIPHOCTU. 3ajjaua O HaXOKJIEHUU TOYKHU IepeceyeHus MpsSMoi u
IIJIOCKOCTH.

VYpaBHeHHe OBEpXHOCTH B pocTpancTBe. Lununapudeckue nosepxHoctu. Chepa. Dmmumnco-
ua. ['unepoononssl. [lapabonouasl. Konyc. Kanonnueckue ypaBHEHUs] TOBEPXHOCTE BTOPOTO I0O-
psanka. ['eomeTpuueckre CBOMCTBA STUX MOBEPXHOCTEH, UCCIIENOBaHUE X (POPMBI METOJIOM Cceve-
Hull. TexHuueckue NpuIIOKEHNs FEOMETPUUECKUX CBONCTB TOBEPXHOCTEH.

[TonsipHbIE KOOPIUHATHI HA IIOCKOCTH, UX CBA3b C JEKAPTOBOM cUCTEMOU KoopauHat. KpuBbie
B HOJISIPHBIX KOOpJMHATaX (KapJuOouAaa, CUpaib, JeMHUcKaTta). Llmmuapudeckue u chepudeckue
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KOOPJAMHATHI B MPOCTPAaHCTBE. Pa3inuunble ciocoObl 331aHus IMHUHA U MOBEPXHOCTEH B MPOCTpaH-
CTBE.

Paznen 2. OCHOBBI MAaTEMATHYECKOI'0 AaHAJIHN3A

BBengenue B MaTeMaTHYECKHH aHAJIN3

MHoxecTBO BemecTBeHHbIX uucen. Oynkiusa. Obxacts ee onpenenenus. CrocoObl 3aJaHus.
OcHOBHBbIE 3JIEMEHTapHbIe (PYHKIUH, UX CBOMCTBA U rpaduku. CioxHble U 00paTHbIE PYHKLUHU, UX
rpapuku. Knaccudukanus Gynxmuii. YucmoBble Mocae10BaTeIbHOCTH, UX POJb B BBIYUCIHTEIb-
HBIX mporueccax. [Ipenen uucnoBoil mocnenoBaresbHOCTH. CXOMAIIMECS U PACXOALIMECS YUCIIO-
BbIE ITOCJIEOBATENLHOCTH. TeopeMa 0 CyIIeCTBOBAaHMHU Ipe/ieia MOHOTOHHOM OrpaHHMYEHHOH IO-
cnenoBarenbHOCTH (popmynupoBka). Uucno e. Harypansubie nmorapudmel. [Ipenen ¢yHkmuum B
touke. [Ipenen ¢pynkuuu B 6eckoneyHocTH. [Ipenensl MOHOTOHHBIX (yHKIMNA. beckoHeuHO Maibie
1 0ecKOHEeuHO Oosblue GYHKLIUHU B TOUKE, UX cBoMcTBAa. CpaBHEeHHE OeckoHeYHO MaibIX. [lopsaok
MaJIOCTH. DKBUBAJICHTHBIE OECKOHEUHO Masibie. HermpepbhIBHOCTh (DYHKIIMIT B TOUKE M HA MHOYKECT-
Be. Touku paspbiBa GyHKIMU U UX Kiaccudukauuu. JleiicTBus Haa HENpepbIBHBIMU (DYHKIMSAMU.
HenpepbIBHOCTH OCHOBHBIX JJIeMEHTApHBIX (yHKIuA. CBOHCTBa (YHKIIMH, HETIPEPHIBHON Ha OT-
pe3Ke: OrpaHMYEHHOCTb, CYILECTBOBAHME HAMOOJIBLIETO0 M HAMMEHBUIETO 3HAUY€HWH, CyllecTBOBa-
HUE MPOMEKYTOUYHBIX 3HAUCHUH.

JAnddepenuunanbHoe ucumncjieHne GQyHKIUU OHOH NePeMEeHHOM

3ajauu, NpUBOAALINE K MOHATUIO NPou3BoAHON. Onpenenenue npouzBoaHoi. Ilonsarue ¢pyHk-
uH, nuddepeHupyeMoit B Touke, auddepeHnuan GyHKIUU U ero reoMeTpudeckuii cmuict. Ilpo-
U3BOJHAs (DYHKIIMM, €€ CMBICI B PA3JIMYHbIX 3agadax. [Ipou3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuid. [IpaBuia HaxoxaeHus npou3BoaHoN u auddepennnana. IIponsBonHas cioxHONH U 00-
patHoii ¢dyHkiuu. MuBapuantHoCcTh popmbl auddepenunana. [Ipumenenne nuddepennuana x
npUOMKEHHBIM BeIuuCeHuaM. luddepenurpoBanne GpyHKUNN, 3aJaHHBIX HESIBHO, TapaMeTpuye-
cku. Touku skctpemyma ¢pyHkuuu. Teopema ®epma. Teopemsl Posus, Jlarpanxka, Komu, ux mpu-
Menenue. [Ipasumno Jlonurans ans packpsitust Heomnpenenéunocteil. [IpousBonubie u auddepeH-
[[MaJIbl BBICHIMX MOPsIKoB. HemHBapuaHTHOCTH (opMbl U depeHInanoB BEICIINX MTOPSIKOB. Y-
JIOBUSI MOHOTOHHOCTH (YHKIHH. DKCTpeMyMbl (DYHKIMH, HeoOxoammoe ycioBue. Jlocrarodnbie
ycaoBus. OThICKaHHE HauOONBIIETO U HAaMMEHbIIETo 3HaYeHui QyHKuH, nuddepeHuupyemoil Ha
uHTepBane. lccienoBanue BBINYKJIOCTH M BOTHyTOCTH rpaduka ¢yHkuuu. Touku mneperuoda.
Acumnrotsl rpaduka ¢pyHkuuu. [TonsTue 06 acuMnToTHdyeckoMm pasnoxkeHuu. OOmas cxema uc-
cieoBaHMs QYHKIMU U IOCTPOEHUs rpaduka 1o XxapakTepHbIM ToukaM. BekTop-QyHKIus ckamsp-
Horo aprymeHTa. I'onorpad. Ilpenen u HenpepbiBHOCTH BekTOp-(yHKIMH. AnuddepenuupoBanue
BEKTOP-(PYHKIINH, MEXaHUYECKUH U F€OMETPUUYECKUN CMBLIT MPOU3BOJHON BeKTOp-pyHKuMH. [Ipu-
noxeHus Kk mexanuke. Jupdepenuuan qyru KpuBoil 1 ero reomerpuueckuii cmpici. CpenHss Kpu-
BH3Ha KPUBOM M KpUBH3HA B TOUKe. Paqinyc u HEHTp KpUBU3HBI.

HeonpexaesieHHbIH HHTErpaJ

IlepBooOpasHas. HeonpeneneHnnslii uHTErpan u ero cpoictra. Mcnonb3oBanue Talbiauibl oc-
HOBHBIX MHTETrpasioB. MeTo/Ibl HHTETPUPOBAHUS: HHTETPUPOBAHUE 3aMEHOM MEPEMEHHOM U IO Yac-
TSAM, UHTETPUPOBAHUE PALIMOHANBHBIX Jp00ei, TPUTOHOMETPUUECKHE MOICTAHOBKA M METOJIbI «pa-
LUOHANINU3auuuy» UHTerpanoB. IloHsaTHe «Oepymuxcs» U «HEOepyIIUXCs» HHTErpajlioB B IIEMEH-
TapHBIX QYHKIHUAX.

OmnpenesieHHbIN HHTETPaJ

3aza4yy, NPUBOASAIINE K MOHITHIO ONPEIEIIEHHOr0 uHTerpana. OnpeneiaceHHbli HHTErpai, Kak
npenen MHTerpanbHoi cymwmbl. [loHsaTue 00 mHTerpupyemon ¢GyHKIUH, (HOPMYIUPOBKA TEOPEMBI
cymiectBoBanusl. [Ipocreiimue cBoiicTBa onpeaenéHHOro UHTErpaia, TeopemMa o cpeaeM. CpenHee
3HayeHue QyHkuuu. [IponsBoaHas OoT ompeAenEHHOro MHTErpaia 1o BepxHeMy mpeneny. Cs3b
MEXy OIpeNeIEHHBIM HHTErpaJioM U mepBoobOpasHoi GpyHkuueil. @opmyna HeioTona-Jleiibnuna,
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ee IIPUMEHEHUE I BBIYUCIICHUS ONPEEICHHBIX UHTErpajaoB. BeluncieHne onpenenéHHbIX HHTE-
IpaJIoB CIIOCOOOM IOJCTaHOBKHU M 10 YacTsM. HecoOcTBeHHBbIE MHTErpaibl ¢ OECKOHEYHBIMU IIpe-
JelaMi U OT HEOTPAHWYEHHBIX (PYHKIMH, X OCHOBHBIE CBOICTBA. I'eoMeTpHuecKoe MPUIIOKEHUE
OIpeIeIEHHOI0 MHTErpaja: BhIYMCICHHUE IUIOMAAeH (Uryp, OrpaHUUYEHHbIX KPUBBIMH B JIE€KAPTO-
BOM U IOJIIPHOM cHCTEMax KOOpJuHAT, 00bEMOB TN IO IUIOMIAJIAM MONEPEYHBIX CEYEHUH U Tell
BpallleHUs, [UIMH IyI KPHBBIX, IUIOIIAJCH MOBEpXHOCTEH BpameHus. IIpuimoxkeHus uMHTErpana K
PELICHHIO MPOCTEHINNX 33124 MEXAHUKH U (PU3UKH.

DYHKIMHU HECKOJIbKHUX NMepeMeHHbIX

OyHKIMM HECKOJIBKUX NepeMeHHbIX. OOnacte onpenenenus. Ilpenen ¢pynkuuu. Henpepsis-
HocTb. Hekoropblie nonstusa Tonosioruu. YactHele npon3Boausie. X reomerpudeckuil cmpica (ais
ciyyast ByX nepeMmeHHbIX). [lonHoe mpupamenue ¢yHkiuu. Teopema o MOJTHOM NPUPALICHUU.
[Monubiit quddepennnan, ero cBsi3b C YaCTHBIMH NMPOU3BOAHBIME. [IpruMenenue monHoro audde-
peHuuana K NpuOInKEHHBIM BhIYMCICHUAM. VIHBapuaHTHOCTh (OpMBI IOJHOrO auddepeHiuana.
YcnoBusi, npu KoTopbix Beipakenue P(x,y)dx + Q(x,y)dy sBasiercst monusiM auddepenimanom.
HuddepenunpoBanue cinoxHoi ¢yHkuuu. KacarenbHas MIOCKOCTh U HOpMallb K IOBEPXHOCTH.
I'eomerpuueckuii cmpbici nonHOTO Auddepernnana. YacTHbie MPOM3BOAHBIE U NOTHBIE Auddepen-
[MaJibl BBICHIMX MOpPsIKOB. TeopemMa O CMeIIaHHBIX MPOU3BOAHBIX ((hopmyinuposka). Dopmyna
Tetinopa. HesBabie pynkuun. Teopemsr cymectBoBanus. uddepenunpoBanne HesBHBIX (QyHK-
uil. OKcTpeMyMbl GYHKIIMK HECKOJIBKUX IepeMeHHbIX. Heo6xoanmoe ycioBue s3kctpemyma. Jloc-
TAaTOYHBIE YCIOBHUS dKcTpemyMa. OThICKaHWE HAuOONBIIMX M HAWUMEHBIIUX 3HAYCHHH ()YHKIIHH.
3anaua oOpaboTku HabmoaeHui. [logOop mapamMeTpoB KpUBBIX IO CIIOCOO0Y HAMMEHBIIUX KBaJpa-
ToB. [loHATHE O CTOCOOaX BBIPAaBHUBAHUS.

DJIeMeHTBI TEOPHH OIS

CkanspHoe ¥ BekTopHOe moiisi. [ToBepxHOCTH M JIMHUKM ypoBHs. [Ipon3BojHas 1Mo Hampasiie-
Huto. ['paguent pynkuuu u ero cpoiictBa. CBsi3b rpaJueHTa C OBEPXHOCTSIMH M JINHUSMHU YPOBHSI.
[Tonstre o motoke BekTopHOTrO mois. useprenmus. @opmyna Octporpaackoro-I'aycca. Lupky-
nsinust mossi. Potop nossa. @opmyna Ctokca.

KpartHble, KpuBOJIMHEHbIE H TOBEPXHOCTHbIEC HHTEIPAJIbI

3anauyu, NPUBOASAIIME K MMOHATHIO KPaTHBIX MHTErpajioB. /[BOMHON M TpOMHOW MHTETpalbl, UX
cBoicTBa. POPMYyIUPOBKA TEOPEMBI O CYIIECTBOBAHWM JBOMHOrO MHTErpana. Teopema o cpegHem
3HAYEHUH. BrlunciieHne KpaTHBIX MHTErpajioB IOBTOPHBIM HHTErpupoBanueM. llepexon B 1BOMTHOM
MHTErpasie K NOJSpHBIM KoopAauHaTaMm. ['eomerpuueckue U (pU3MUECKHE MPUIOKEHUS IBOWHOIO
MHTETpaja: BbIUUCIIeHHEe 00BEMOB TeJ, IO U MacChl INIOCKUX (UTYp, CTATUYECKMX MOMEH-
TOB, KOOPJIMHAT LIEHTpa TAKECTH U MOMEHTOB MHEpLUH MIockux ¢uryp. [lepexon B TpoitHOM uH-
Terpajie K UIMIMHIPUYECKUM U chepruecKkuM KoopauHataMm. ['eomerpuueckue u Gpunveckue mnpu-
JIO’)KEHUSI TPOMHOTO MHTErpaja; BbIUKCICHHE 00bEMOB U MAcCChl TeJl, CTATUYECKUX MOMEHTOB, KO-
OpAMHAT LIEHTPA TAKECTU U MOMEHTOB UHEPLIUU TEIL.

3ajaun, NPUBOJAIIME K MOHATUSAM KPUBOJIMHENMHBIX M MOBEPXHOCTHBIX MHTErpasioB. Ompene-
JIEHUE NTOBEPXHOCTHBIX MHTErPaJIOB, UX CBOMCTBA, IPUMEpPHI BeIUUCIeHNs. OnpeaeneHne KpuBoiIu-
HEWHBIX MHTErpajoB IMEPBOIO M BTOPOr0 POJA, MX CBOMCTBA, MPHUMEPHI BbIYMCICHHS. DopMyna
I'punHa. YcnoBus HE3aBUCUMOCTH KPUBOJMHENHOIO MHTETpajla OT MIyTH MHTETPUPOBAHUS (IIIOCKUN
ciydait). HaxoxxaeHne pyHKIMM JBYX EpEMEHHBIX 1o €€ mojaHoMy nuddepennuany.

YuciioBble 1 PYHKIMOHAJbHBIE PSABI

Yucnosie psaasl. CXoauMocTh B cyMMa psiia. Heobxoaumoe ycimoBue cxoauMocTu. JleicTBust
¢ panamu. PacxomumMocTh rapMOHUYECKOTO psia. OCHOBHBIE CBOMCTBA CXOIAIIMXCS PAIOB. Psbl €
MOJIOKUTETbHBIMU uieHaMu. [lpusHaku cpaBHenwus, JlamambGepa, Komm. OO00mEHHBI psi Kak
MIpUMEp STATIOHHOTO psifa. 3Hakouepenytoumecs psaasl. [Ipuznak Jleitoauma. OneHka octaTka psja.
AOcomoTHas U HEaOCOMOTHAsL cX0IUMOCTh. DyHKIMOHANBHBIE psibl. OOIacTh CXOAUMOCTH, Me-
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Tonbl ee onpeneneHus. Crenennslie psupl. Teopema AGens. MIHTepBan U paguyc CXOIUMOCTH CTe-
IeHHOro psna. CBOWCTBA CyMMBI CTEIEHHOIO Psiia: HEIMPEPBIBHOCTH, BO3MOYKHOCTH MOYJIEHHOTO
muddepennmpoBanuss u uHTerpupoBanus. Psn Teinopa m Maknopena. Pasnoxxenue (yHkimii B
creneHHble paasl. [Ipumepsl pasnoxenus. [lpumeHeHne cTeneHHbIX PAOB B MPUOINKEHHBIX BbI-
YHUCIICHUSAX: BBIYHUCIICHUE ONPEICNEHHBIX HHTETPAJIOB, pelieHue TudhepeHInaTbHbIX YPaBHECHHUN.

Psansl @ypbe no TpuroHomerpudeckuM cucremam. dopmyisl i kodpduureHToB psja. Pas-
noxeHue (QyHKIUNA B TpuroHomerpuyeckue psabl Oypwe. Psan @ypbe 11t 4ETHBIX U HEUETHBIX
byakumii. OopMyIUPOBKAa JOCTATOYHBIX YCJIOBHH cxoaumocTH psiioB Dypee. Pag dypwse mis
GbyHKIMU ¢ JTIOOBIM MEPHOAOM. Y CIOBHE MOTOYEYHOUW CXOJUMOCTH M CXOAMMOCTU «B CPEIHEM.
IIpumenenue TpuroHomerpuueckux psaaoB dypre B NMpUOIMKEHHBIX BblYMCIEHUAX. [loHATHE O
IIPAaKTUYECKOM rapMOHH4YecKoM aHanuse. MHrerpan Oypse.

Pasznesa 3. JjiemeHTHI TEOpUN QYHKIIUM KOMIJIEKCHOTO IIePEMEHHOT0

KommiekcHbie uncna, AeUcTBUS ¢ HUMHU. M300pakeHre KOMILJIEKCHBIX YMCENl Ha IIOCKOCTH.
Monysb ¥ apryMeHT KOMIUIEKCHOTO uucia. Mx cBoiicTBa. Anredpanydeckas ¥ TPUTOHOMETpUYECKast
($hOpMBI KOMIUIEKCHOTO 4Hclia. AnreOpandeckue aeictsust Hax Humu. Dopmyna Diinepa. [Tokaza-
TenbHas (GopMa KoMmIiulekcHOro uucia. KopHu u3 KoMIiekcHbIX uucesl. OyHKIMHU KOMIUIEKCHOTO
MEPEMEHHOT0. DIeMeHTapHble aHanuTHaeckue pyakmmu. Auddeperunpyemocts. Ycnosus Komm-
Pumana. VIHTerpupoBanue no KoMIuieKcCHOMY aprymenty. Teopema Komm. MuTterpansnas gopmy-
na Komm.

Pa3nen 4. O0bIkHOBeHHBIe TU(PPepeHIaTbHbIE YPABHEHUS

dusnueckue 3a1aun, NpuBoasAmKe K auddepeHnnanbupiM ypaBHeHUsIM. J{uddepeHnmansabe
ypaBHeHHUs nepBoro nopsjaka. [lonsrue o6 oOmieM u yacTHOM peuleHud. MHTerpanbHble KpUBBIE.
Hauvanehbie ycinoBus. 3anauya Komm. Teopema cyiecTBOBaHMS U €IMHCTBEHHOCTHU PELLEHUS 3a7aun
Komm. OCHOBHBIE KIaCChl YPAaBHEHHUM, MHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisiolUMuUCs nepe-
MEHHBIMH, OJTHOPOJIHEIC U JInHeHHbIe. [loHATHE 00 ocobom pemrenuu. [lone nHanpasnenuit nudde-
peHLUanbHOro ypaBHeHUs. M3oknunbl. Ilpunoxenus auddepeHIualbHbIX YpaBHEHUIH MEepBOro
MOpSAJIKAa B PA3IMYHBIX oOnacTsax Hayku. Juddepennmanbubie ypaBHEHNs BbICIINX MOpsiakoB. O6-
mee U yacTHoe peuteHue. 3agada Komm. ITonsTHe 0 KpaeBbIx 3agavax s AudQepeHnnanbHbIX
ypaBHEHUH. YpaBHEHHUs, JOMYCKaIOUIMe MOHMKeHHE nopsaaka. [Ipumepsl npumenenus nuddepen-
[IMAJIbHBIX YpaBHEHHH B Hayke U TexHuke. JIuHelnsle nuddepeHnnanbuple ypaBHEHUs, OJJHOPOI-
Hble U HeotHOpoaHbIe. [ToHsTHE 001Iero pemenus. CBoiicTBa ux pemeHui. JInHeHO He3aBUCHUMBbIe
pemenust. CTpykTypa oOriero pemienus. Jlunelinsle oqHOpoAHbIe AU depeHranbHble ypaBHEHUs
BTOPOT'O MOPSAJIKA C MOCTOSHHBIMU KOd(pUIMEHTaMU. XapaKTepUCTUUYECKOE YpaBHEHHE. 3aluch
00I1Iero pelIeHus B 3aBUCUMOCTH OT KOpHEH XapakTepucTH4ecKoro ypaBHeHus. CTpykTypa oo1ero
peuIeHus JIMHEMHOTO HEOJHOPOAHOTO YpaBHEHUA. TeopeMa 0 HAJIO)KEHUU PEIICHUNH. Y paBHEHUs C
IIPaBOM 4YacThIO clienuanbHOro Buaa. [IpmioxkeHns K onvcaHMIO JIMHEWHBIX Mozened. Meron Ba-
pHaIK IPOU3BOJIBHBIX MMOCTOSHHBIX. JInHEelHbIe nuddepeHnanbHble YpaBHEHUS C TOCTOSHHBIMU
KO3 PHUIHMEHTAMU BBICHIMX MOPSIKOB.

Hopmanbnas cucrema auddepeHnmnanbHpIX ypaBHEHUH. ABTOHOMHBIE CHUCTEMBI. BekTopHas
3aluCh HOPMAJIBbHOM cucteMsl. ['eomerpuueckuii cMpica pemieHus. Pa3zoBoe NMPOCTPaHCTBO (TUIOC-
KOCTh), (azoBas kpuBas. [IpuioxkeHus B TMHaMUKE CUCTEM MaTepUalbHBIX TOUYEK, B TEOPUU aBTO-
MaTHYECKOI0 yIpaBieHus, B Ouosoruu u 1.1. 3aaaya Ko 11t HopManbHO# cuctemsl nuddepen-
LAAJBHBIX ypaBHEHUH. Teopema CymecTBOBaHMS U €IMHCTBEHHOCTH pemleHus 3aaadn Komu. Me-
TOJl UCKJIIOYEHUS Ul pelleHHs] HOPMaJIbHBIX cucTeM auddepeHnnanbHbix ypaBHeHHH. CHCcTEeMBbI
TUHEWHBIX U depeHnnanbHbIX YpaBHEHUN, CBOWCTBA peleHui. PemeHne cucrteM JHMHEHHBIX
mudQepeHIManbHbIX YPaBHEHUH C TOCTOSIHHBIMU KO3 pULIMeHTaMH.

Pazjnen 5. luckpernasi MaTremMaTuka

JIEeMEeHTBI JUCKPETHOH MaTeMATHKH

OcuHoBHble ToHSATUSI Teopuu Tpados. Jepebs. Jlec. bunapusie nepeBbs. CBs3HOCTH Tpada:
MaTpPUYHBIA U CTPOYHBIH crtocoOb! 3a1anus rpada. HekoTopslie 3a1aun Teopun rpagos.

Pa3nen 6. Teopusi BepOSITHOCTH € 3JIeMEHTAMU MaTeMAaTHYeCKOH CTATHCTHKH
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Teopust BepoATHOCTH

[Ipeamer teopuu BepositHocTel. Kiaccudukanust coosituii. [IpocTpancTBO AeMeHTapHBIX
coObITHI. Anredpa coObITHI. OTHOCHUTENBHBIE YaCTOTHL. 3aKOH YCTOMYMBOCTH OTHOCHUTEIIBHBIX
yacToT. CTaTUCTUYECKOE, KITACCUYECKOE U T€OMETPUUYECKOE ONPEACICHUE BEPOSATHOCTU. Y CIIOBHAS
BEpOATHOCTH. [ToHsATHE 00 aKCHOMAaTHYECKOM MTOCTPOCHUH TEOPUH BeposiTHOCTEH. KomOmHaTopuka.
Teopembl YMHOKEHHS BEpOSTHOCTEH HE3aBUCHUMBIX M 3aBHUCUMBIX COOBITHI. Teopembl cliokeHus
BEPOSITHOCTE HECOBMECTHBIX M COBMECTHBIX cOOBITHH. [TomHast rpymnma coOwiTHil. BeposTHOCTB
MIPOTUBOMOJIOKHOTO COOBITHA. BeposTHOCTD MOsBICHUS XOTSI ObI OAHOTO COOBITHS. DOPMYIIBI MOJI-
HOH BeposiTHOCTH, batieca. IIpumepsl. [loBropenue ucneiranuii. @opmyiia bepuysum. JIokansHas u
UHTerpajibHas Teopemsl Jlamnaca. ®opmyna Ilyaccona. Ilpumepsl. JluckpeTHbie ciydailHbIEe BeU-
YUHBI. 3aKOH pacrpeereHusi BEpOsITHOCTEH TUCKPETHOM CIIy4ailHOM BEJIMUMHBI (sl pacrpesene-
HUS, MHOTOYTOJIbHUK pacrpeeneHus, QyHKIUs paclpeaesieHus] U ee CBOMCTBa). 3aKOHbI OMHOMHU-
anbHbl U IlyaccoHa. UHCIIOBBIE XapaKTEpUCTUKU JTUCKPETHOM CIy4allHOM BeJIMYMHBL. Teoperuue-
ckue MOMeHThl. HenpepbiBHbIE citydaiiHble BennunuHbl. OyHKIMSA pacnpeneneHus, IIOTHOCTh pac-
IIPEACIICHNs], UX B3aUMOCBS3b M CBOMCTBA. PaBHOMEpHBIM, ITOKA3aTEIbHBIA, HOPMAJIbHBIN 3aKOHBI
pacrnpeeneHrs HENPEPbIBHBIX CIIYYalHbIX BEJIMYUH, IPABUIIO «TpeX cUrM». YucIoBbIle XapakTepu-
CTHKHU HENPEPBIBHBIX Cly4yailHbIX BenuuyuH. [loHATHE 0 paznuyHbIX Qopmax 3aKkoHa OOJIBLIMX YHU-
cen. Teopemsl bepuymnnu u Yebsiena. LlenTpanbHas npenenbHas TeopeMa JlsmyHoBa.

OcCHOBHBIC IOHATHS H METOAbI MATEMATHYECKO CTATUCTUKH

['eHepasibHas COBOKYITHOCTb U BbIOOpKA. BapuannonHusiii psia. ['ncrorpamma, sMoupuyeckast
¢byHKkuus pacnpeneneHus BbIOOpKH. CTaTHCTHUECKOE OLEHUBAHUE MapaMeTpa paclpesieneHus 1o
BbIOOpKe. TodueuyHble OIGHKM W WX XapaKTePUCTUKU: HECMEHIEHHOCTh, 3({eKTUBHOCTS,
COCTOSITENIBHOCTb. MeTOo[bl IOJY4EHHs TOYEYHBIX OLIEHOK PABHOMEPHOIO, IIOKAa3aTENIbHOIO,
HOPMaJIbHOIO pachpeieNeHuil (MeToJ MaKCHMajbHOTO IpaBAOINON00UsS, METOJ MOMEHTOB).
WuTepBanbHble OLEHKU. JloBepuTenbHble MHTEpBaibl. VHTEpBalbHOE OLICHMBAHHUE IMAPAMETPOB
HOpMasbHOro pacnpenenenus. llpumepsl. Cratuctudeckue Tunote3bl, ux Buabl. llonarue o
IPOBEpKE CTaTUCTHUYeCKUX Tumnore3. Ommbkn 1 — ro u 2 — ro pona. Pemaromas npoueaypa.
Momnocts kputepus. JloBepurenbubie oOmactu. Kputepun cormacus Ilupcona, Kommoroposra,
Creronenra, ®umepa. [Ipumepsr.

CraTucrtuyeckasi 00padoTKa IKCIEPUMEHTAJIbHBIX JTAHHbBIX

[TonsTHe 0 (YHKUMOHATBHON U KOPPENSLUOHHOW 3aBUCHUMOCTH MEXIy BEJIWYMHAMHU.
KoppemauvoHHbIll aHaIM3 CBSA3M MEXKIYy Kad4eCTBEHHBIMM M KOJMYECTBEHHBIMU IIPU3HAKaMHU.
Koapduuuentsl nuHeHHOW mMapHOM KoppelnsiuMu U Koppensuuu  paHroB  CrnupmeHa.
Henapamerpuueckass cratucrtuka. Perpeccuonsbiii ananu3. OlleHKa mapaMeTpoB ypaBHEHUI
JIMHEWHOM U HEJIMHEWHOW ITapHON PErpecCuu METOIOM HAaUMEHBIINX KBAaJpaToB.

4.2. Conep:xanue JeKIUi

Komnye-
Ne
wn HanmenoBanue jeknun CTBO
qacoB

1 | Cucrembl KOOpIMHAT Ha IUIOCKOCTH U B MpocTpaHcTBe. Bektopsl. JIuHeiHble
omepanvu Haja BekTopaMmH. [Ipoeknns BEeKTOpa Ha OCh, CBOMCTBA IPOEKIMU.
Koopnunater BekTtopa. IlpsmoyrombHeiii 06asuc. Paznoxenue BekTopa B 2
npsAMOYroiibHOM ©Oasuce. Hampasistoniye KOCHHYChl M JUIMHA BEKTOpa.
JluHeliHple omepalMu HaJl BEKTOpaMH B KoopauHaTHOW (opme. [lenenue
OTpe3Ka B 3aJaHHOM OTHOIIEHUH.

11




CkangpHoe mnpou3BerecHUE BEKTOpOB. (CBOWCTBA CKAISIPHOTO IPOU3BEICHHS,
¢u3uueckuil CMBICH, BBIpaXKEHHE B KOOpAMHATHOW (opme. JmmHA BEeKTOpa U
Yroad MEXAY ABYMS BEKTOpaMH. Y CIIOBUE OPTOIOHAJIBHOCTH JABYX BEKTOPOB.
[TpuMeHeHne CKaIsIpHOIrO IPOU3BEIECHUS B PEIICHUH NIPUKJIIAJIHbBIX 3a/1a4.

BekropHoe mpousBeieHHE BEKTOPOB, €ro  CBOMCTBA, BbIpAXXCHUE B
KOOpJAUHATHOW ¢opme. YCIIOBHE KOJUIMHEAPHOCTH BEKTOPOB. DU3HUECKHUI
CMBICJI BEKTOpPHOro mnpou3BeneHus. [loHsTHe O CMEmIaHHOM MPOU3BEACHUH,
BbIpaXXCHHE B KOOpAUHATHOU (opme. [IpumeHeHre BEKTOPHOTO U CMENIaHHOTO
MIPOU3BEJICHU B PEIICHUU MPUKJIAJIHBIX 3a]1a4.

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

KpuBble BTOpOro mopsika: OKpPYXKHOCTb, JJUIMIIC, THrepOoia, mapadoia, HX
r€OMETPUUYECKHE CBOMCTBA U YPABHEHUS.

[loBepxHOCTH M UX YypaBHEHUs. YPaBHEHHUS IUIOCKOCTH U MNPsAMOM B
IIPOCTPAHCTBE. YTON MEXKAY IUIOCKOCTSAMH. YCIOBUS NapAIIENIbHOCTH U
NEePHEHAUKYIISIPHOCTH  IUIOCKOCTEH. Yroin Mexay mpsAMbIMU. BsaumHoe
pACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE. Y TOJI MEXKAY MPSIMON U TIIOCKOCTHIO.

[ToBepxHocTt BTOporo mopsanka. Lunuanpudeckue mnoBepxHoctu. Cdepa.
Onmmuncona. ['mnepbonounsl. [lapabonounsl. ['eomeTpuyeckue CBOMCTBA 3TUX
MIOBEPXHOCTEH, UCCIICOBAHNE UX (DOPMBI METOZIOM CCUCHHI.

MHoxecTBO BemiecTBeHHbIX uyHcesl. DyHkuua. OO0nacTb €€ ompenereHus.
Crioco6br 3amanusa. Knaccudpukanus ¢ynkuuii. [lonspHble kKoopauHaThl Ha
wiockocTd. KpuBble B mossipHbIX KoopaunHaTax. LlunuHiapuueckas cucrema
koopauHaT. Chepuueckas cuctema koopauHat. CioxHast QyHKIMs, oOpaTHas
GyHKIMS, HesiBHAs (YHKIMS, MapaMeTpUUYECKU 3a/aHHas PYHKIUS. DIEeMEHTBI
nosefeHus (yHkuMU. OCHOBHBIE 3J€MEHTapHble (YHKIMH, MX CBOWCTBA MU
rpaduku.

[Tpenen gyHkIuM B TOUKe, HA OecKOHEUHOCTH. ['eomeTprueckas WTIOCTpaLus.
OpHocTropoHHME mpeAenbl (QyHKIUE. beckoHeuHo Maible (QYHKIUH, HX
cBoiicTBa. beckoHeuHo Oonbline (YHKIMHU, UX CBA3b C OECKOHEYHO MAaJIbIMH
¢yuknusmu. TeopeMbl 0 cBsi3u (YHKIUHM, UMEIOLIEH mpezes, ¢ OECKOHEUHO
manoil ¢ynkiuen. OcHOBHbIE TeopeMbl O mpexaenax. HeompeneneHHocTH H
METO/]Ibl UX PACKpBITHA. BhIuncieHre 0THOCTOPOHHUX MPEEIIOB.
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Teopemsl 0 IPeNENIBHOM MEPEXO/IE B HEPABEHCTBAX. 3aMEYaTeIbHbIC MTPENEIIBI.
CpaBHeHue OECKOHEYHO MallbIX (YHKIMHI. DKBHBaJIEHTHbIE OECKOHEUYHO MaJlble
¢ynkuuu. HenpepbIBHOCTh (YHKIMH B TOUKE U HA MHOKECTBE. TOUKH pa3pbiBa
byHKIIMM ¥ uX Ki1accuduxanuu. JedcTBUS HaJ HENpepbIBHBIMU (YHKIUSMU.
HenpepbIBHOCT OCHOBHBIX 3JieMeHTapHbIX (yHkuuid. CBoiicTBa (yHKIHH,
HENpPEephIBHON Ha OTpe3Ke (OrpaHWYeHHOCTh, CYIIECTBOBAaHHME HAMMEHBILIEro U
HanOOJIBIIEr0 3HAYEeHUH, CYIIIECTBOBAaHHE TPOMEKYTOUHBIX 3HAUCHHH).

11-
12

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

13

3agauu, MPUBOASANIME K MOHATHIO NMPOW3BOJAHOW. OmpeneneHue Mpou3BOAHOMN
GbyHKIIMM B Touke. ['eoMeTpUUYECKUH M MEXaHWYECKH CMBICT MPOM3BOIHOM.
VYpaBHeHUs] KacaTeIbHOM M HOpPMalM K IUIOCKOM KpuBoil. Teopema o
HenpepbBHOCTH — auddepenuupyemord  ¢ynkuuu.  OCHOBHBIE — IpaBHIA

12




muddepennmpoBanust  GyHKiuid.  [Ipom3BogHas  CIOXKHOW — (PyHKITUH.
HuddepenuupoBanue  oOpatHoi  GyHKuuH. [Ipom3BOIHBIE  OCHOBHBIX
AJIEMEHTAPHBIX (YHKIWK, TaOJHIIa NPOU3BOAHBIX. [IpoW3BogHAs HESIBHOM

GyHKINN.

14

Huddepennman dyakuuu. ['eomerpudeckuii cmpicia. CBs3b ¢ IMPOU3BOIHOM.
CgoiictBa nepBoro auddepennnana. [IponzBoaHas napamMeTprUuecKu 3aqaHHON
¢byuknun.  IIpousBoanbie u  auddepeHIManbl  BBICHIMX  MOPSIKOB.
HeunBapuantnocts  gopmbl  auddepeHnnanoB  BBICIIUX  TMOPSIKOB.
MexaHnyeckuii CMBICT MPOU3BOAHON BTOpOro mnopsiaka. Bropas mpousBoaHas
napaMeTpUYecKy 331aHHON (DYHKIIMU U HESIBHOM (DYHKIIHH.

['eomeTpuyeckuii 1 MEXaHUYECKUN CMBICT Tpou3BOoAHON U auddepennuana 1-
ro NOpAJIKA, UX IPUMEHEHHUE B PEILICHUY NPUKIIAIHBIX 3a/1a4

15

[Tpumenenue auddepeHnnanbHOro UCUUCICHUS ISl UccaeloBaHus GYHKIMI 1
MOCTPOCHHUS WX TIpaUKOB. YCIOBHS MOHOTOHHOCTH (DYHKUIHHU. DKCTPEMYMBI
byHKIIMM, HEOOXOIMMOE U JOCTATOYHOE YCIIOBHS CYIIECTBOBAHUS IKCTpPEMyMa.
OTpiCKaHWe  HAWMEHBIIETO W HAWOOJBIIEro  3HAYCHHH  (PYHKIUH,
muddepennrpyemoit Ha otpeske. MccnenoBanue BoimykiaocTd GyHKIUH. Touku
neperun6a. JloctaTouHOE yCIOBUE CYIIECTBOBAHUS TOUKH MEpernoa.

16

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

17

[lepBoobOpasznas ¢yukius. HeompeneneHHbli WHTErpall M €ro CBOMCTBA.
Tabnmuna  wWHTErpanoB. MeTOABl  HMHTETPHPOBAHMS:  HEMOCPEICTBCHHOE
MHTErPUPOBAHUE, METOJI 3aMEHBI IEPEMEHHON B HEONPEIEIECHHOM MHTErpajie u
VHTETPUPOBAHKE 110 YACTSIM.

18

PaznoxeHue panuoHanbHBIX JpoOeil Ha mnpocteiimue. MHTerpupoBaHue
panuoHanbHbBIX  (QyHKUUH. VHTerpupoBaHue HppanMOHAIBHBIX  (QYHKUIUN
(cTemeHHblE M TPUTOHOMETPUYECKHE TOACTAHOBKH), TPUTOHOMETPHUYECKHX
¢byHKMi. YHuBepcalbHas TPUTOHOMETpPHYECKas IOACTaHOBKA. BolpakeHwus,
HEUHTErpUPYEMBIE B KBaJIpaTypax.

19

3anauu, NPUBOJALINE K MOHATUIO OMPEIENIEHHOro MHTerpana. OnpeneneHHbIN
uHTerpasl. Teopema CyHIECTBOBAHMs OIPENEICHHOro uHTerpana. (CBolicTBa
ONpEACIEHHOro  MHTerpana. I[IpowsBomHas  MHTerpaza IO BEPXHEMY
nepemeHHoMmy npeaeny. @opmyna Herorona-Jlelt6uuna. MHTerpupoBanue mo
yacTsIM U 3aMEHa INEpPEeMEHHOH B ompeneneHHOM HHTerpaie. OnpeaeneHHbIN
MHTErpajl OT HEYETHON M YeTHON (PYHKIIMH M0 CHMMETPHYHOMY ITPOMEXYTKY.

20

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

21

[IpunoxeHue OMNpPENENEHHOTO MHTErpajga K pEIIeHUI0 TE€OMETPUYECKUX U
bU3MYeCKUX 3a7a4: BBIYMCICHUE IUIOMIAIN TIJIOCKOW (UTYpBI, IJIWHBI JTYTH
KpuBO# (Tutommaneid miIocKuX (Uryp, JUIMHBI JyTH, TUIOMIAAH TMOBEPXHOCTH,
o0beMa Temna BparieHus, paboThl, TaBJIEHUS, CTATUCTUYECKIUX MOMEHTOB, IIEHTpa
TSKECTH TUIOCKOHM (PUTYpBHL.).

22

3amauy, NPUBOIAIIME K TMOHATUIO AuddepeHunanbHbIX ypaBHeHud (V).
[Topsimox 1Y, pemenue /Y mepBoro mopsaka. HauanbHble ycioBus, obuiee
pemieHue, yacTHoe pemeHue. 3amada Komm. Teopema cyliecTBOBaHUS H
€AMHCTBEHHOCTH pemeHus 3agaun  Komm. J[Y nepBoro mopsizka ¢
pa3IENAOIMKUMHUCS IEPEMEHHBIMH.

23

Onunoponnsie [[.Y. mepBoro mnopsaka. Jluneitneie Y. mepBoro mnopsjaka.
VYpasuenue . bepuymu. [Tone nanpasnennii. MU30knuHbI.
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24

Y Broporo mnopsaka. HadanmbHble ycioBus, 00IIee pemieHue, YacTHOE
pemenue. 3amava Komm. JluddepeHnuanbubie ypaBHEHUS BTOPOTO TMOPSIIKa,
JIOTTYCKAIOIIUE MOHIKEHUE MOPAIKA. Jluneiinbie OJIHOPO/IHBIE
muddepeHIranbHbIe YPaBHEHHSI BTOPOTO ToOpsiaka. JIMHEHHO He3aBUCHMBIE U
3aBUcHMbIe pemeHud. Onpenenutens BpoHckoro, ero cpoiictBa. Teopema o
cTpykrype obmiero pemenus JIOAY. O6mee pemenue JIOJY ¢ mocTossHHBIMU
kod(purmeHTamu.

25

Jluneiinsle HeogHOpOAHbIE nupdepenunanbubie ypasuenus (JIHAY) Broporo
HopsiIka ¢ MOCTOSIHHbIMU Kod(duuuentamu. Teopema o cTpykType oOmiero
pemeHus. Meros Bapualuy MPOU3BOJIBHBIX MOCTOSHHBIX. OTBHICKAaHUE YACTHOIO
pemenust JIHAY co cneunaibHBIM BUJIOM MPaBoil 4acTu. Teopema 0 HaIOKEHUHU
pemernii. Cuctemsl qudQepeHnaIbHbIX YpaBHEHUH.

26

@OyHKIIMN HECKOJBKUX TepeMeHHBIX. O0IacTh onpeeNeHus, mpeel,
HETPEPbIBHOCTH. YacTHBIC TPOU3BOIHBIEC (DYHKIIMU JBYX MEPEMEHHBIX. YacTHbIE
NPOU3BOJAHBIC BBICHINX MOPsAAKOB. [lomuelii auddepeHnnan, ero cBi3p ¢
npou3BOAHBIMU. ['eomerpuueckuii cmbicn auddepennuana. [IpubdmmkeHHbIC
BBIYHCIICHUS C TIOMOIIBIO U epeHnunana.

28

DKcTpeMyMbl QYHKIUH IBYX epeMeHHbIX. HeoOxoammoe u gocTarouHoe
yCIOBUSL JKCTpeMyMa. MeToJ HaMMEHBIIUX KBaJApaToOB. ODJIEMEHTBHl TEOPUHU
IIOJIS1: BBIYMCIICHUE I'PAIUEHTa, IPOU3BOAHON 10 HAIIPABJICHUIO, JUBEPIrECHIINH.

29

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

30

Brruucnenue ﬂBOﬁHBIX HHTCI'paJioOB B IIOJIAPHBIX KOOpAHWHATAaX. Brruucnenue
TpOfIHI;IX HHTCIrpajioB B MUJIMHAPHUYICCKUX, C(i)epI/ILICCKI/IX KOOpJuHaTax.

31-
33

3amayd, NPUBOAAIIME K KPHUBOJIMHEWHBIM HHTerpanaMm. KpuBosuHeiHbIE
MHTETpalibl NEPBOrO U BTOPOrO poOJia, UX CBOWCTBA, MPHUMEPHI BBIYUCIIECHUS.
®opmyna ['puna. YcinoBue HE3aBUCHMOCTH KPHUBOJIMHEMHOIO HMHTErpaja oOT
nyTd uHTerpupoBaHus. HaxoxneHue QYHKIMM JABYX HEPEMEHHBIX 10 €€
nogHoMy auddepennuany. IlpunoxkeHus KpaTHBIX U KPUBOJMHEHHBIX
VUHTETPaJIOB.

34

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

35

3HaKonepeMeHHbIe PSBL. JlocTraTouHslii MPU3HAK CXOANUMOCTH
3HAKOIMEPEMEHHOTO psijia. 3HAKOUEPEAYIOMHecs psabl. AOCOIIOTHO U YCJIOBHO
cxomsmmecs panel. DyHKIMOHANBHBIE psabl. CTeneHHbIE psAabl. Teopema
AOens. MaTepBal, paanyc CXOIUMOCTH CTENIEHHOTO Psijia.

36

Paner Teitmopa u Maknopena. HeoOGxoauMoe #  JOCTaTOYHOE YCIIOBHE
paznokeHus: PyHKUKU B CTETIEHHOM psl. PasnoxkeHue B creneHHON paa GyHKUMH

e ¥, sinx,cosx, (1+x)™,In(1+x),arctg x.

37

Psaner Oypee.

38

IIpenmer Teopum BepositHocTeil. Knaccudukanus cobwituil. Knaccuueckoe u
CTATUCTUYECKOE OMPENEICHUS BEPOATHOCTH COOBITHS. 3aKOH YCTONYHMBOCTH
OTHOCHUTENIbHBIX 4acTOT. ['eomerpuueckue BEpOSTHOCTH. AureOpa COOBITHH.
TeopeMbl CIOXKEHHsSI BEpPOSATHOCTEH. YCIOBHAs BEPOSTHOCTb. TeopeMbl
YMHOKECHHS BEPOSITHOCTEH.

39

®opmyna nosHOW BeposiTHOCcTU. Cxema bepnynnu. ®opmynsl Jlamnaca u
IlyaccoHa.
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40 | JluckpeTHple Cly4ailHbIe BEITWYUHBI. 3aKOH pachpeiesieHus, QyHKIUS
pactipeneneHus. YnciaoBble XapakKTePUCTUKH. 2

41 | buHomuanbHbIi 3akoH. 3akoH [lyaccona. HenpepbiBHbIE cily4aiiHble BETUYHUHBI.
OyHKUUA IUIOTHOCTH pacrpeesieHus BEPOSITHOCTEH. Yucnossle
XapakTepUCTHKH. PaBHOMepHOE, oKa3aTeIbHOE U HOPMAIBHOE pacIpeieIeHusl. 2
[Tonsatne o pasnmmuHbXx (opmax 3akoHa OosbMX uyucen. Teopema beprymiu
UeObmmena. [{enTpanpHas npeaensHas Teopema.

42- | I'enepanbHasg COBOKYNHOCTb, BBIOOpKa, BapHalMOHHBIA psan. [ucrorpamma,

43 | smnupuyeckas GyHkus pacnpeneneHus. CTaTUCTHYECKUE OLCHKH ITapaMeTpoB.
TpeboBaHMs K OLEHKaM. DMIIUPUUYECKUE OLIEHKH MaTEMATUYECKOTI0 OXKHUIAHUS U 4
mucriepcud. MHTepBanbHOE olleHMBaHUE. JlOBepUTENbHBIE HWHTEPBAIbl IS
MaTEeMaTHYECKOro O’KUIAHUA U Jucnepcuu. 3ajada 06 00bemMe BEIOOPKH.

44- | TlpoBepka CTaTUCTHUYECKHX T'MIOTE3: 1) O 3aKOHE paclpeneieHus CIydalHON

45 | BeNMUUHBL, 2) O pa3iMyUMM B OLEHKAaX HapaMeTpoB; 3) O HPUHAAJIECKHOCTH
BbIOOPOK OJHOW TIeHepalbHOW COBOKYNMHOCTH. CTaTHUCTUYECKUE KpUTEpUU
npoBepku rumnotes: kputepuit [Iupcona, Konmoroposa, Ctbrogenrta. Cucrema 4
JBYX CIy4YalHbIX BeNW4uH. OyHKIMOHATBHAS U KOPPEISIUOHHAS 3aBHCUMOCTH
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 3aHATUH

No N KonuuaecTtBo

i HanmeHoBaHMe NpaKTUYECKUX 3aHATUN 4ACOB

1-2 | DneMeHTHI IMHEHHOH anredpsl 4

3-6 | DieMeHThI BEKTOPHOH anreOpsl 8
7-10 | AnanuTHyecKasi FeOMEeTpust 8
11-12 | DnemeHTHI TeOpHH (QYHKIHMIA KOMIUIEKCHOTO TIEPEMEHHOTO 4
13-17 | Benenue B aHaN3 10
18-29 I[Hii)q)epeHuHanbﬂoe UcuuciieHue (PyHKIMHU OTHOW epeMeH- 10

HOU
23-28 | HeonpeneneHHbI nHTErpai 12
29-32 | OnpeneneHHbI HHTETpaT 8
33-36 | OyHKIMHM HECKOJIbKUX MEPEMEHHbIX 8
37-41 | InddhepeHnmanbbie ypaBHEHUS 10
42-45 | KpaTHble 1 KpUBOJIMHEHHbBIE 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 SKCIIEPUMEHTAIBHBIX JaHHBIX 4
Htoro 120

4.5. Buabl 1 cojiepkaHue CaMOCTOSITEILHOH padoThl 00yUa0IMXCsi

4.5.1. Buabl caMoCTOSITeIbHOI padoThl 00y4aOIINXCSH
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Buapl camocTosTensHON pabOThI 00yUYarOMIUXCs

KomnnuectBo
4acoB

HOI[I"OTOBK& K IMPAKTHUYCCKUM 3aHATUAM

82

CaMOCTOSTEIIFHOE HN3YUCHUC OTHCJIbHBIX TCM U BOIIPOCOB

50

HOI[]"OTOBK& K HpOMe)I(YTO‘IHOﬁ arrecraguu

9

Hroro

141

4.5.2. Conep:kaHne caMOCTOSITEIbHOI PadoThI 00y4aAIOIIMXCS

HanmmMeHnoBanue Tem uiu BOITPOCOB

Komnunue-
CTBO
qacoB

Matpuupl, JEHCTBUS C HHUMHU. BpluncieHHE ONpenesnTeNned pa3iudHbIMU
crnocobamu. Pemnienue cuctem JIMHEMHBIX ypaBHEHUM MmetoioMm ['aycca, mo
dopmynam Kpamepa, ¢ momoupr0 00OpaTHON MaTpPULIbI.

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

Paznuunbie GopMbl ypaBHEHHs NMPsIMOM Ha IUIOCKOCTH. Pemienwe 3amau Ha
METOJ KOOpJAMHAT (paccTOsHUE MEXAY ABYMs TOUYKaMM, JIEJI€HUE OTpe3Ka B
JAHHOM OTHOILIEHUH, PACCTOSIHUE OT TOYKU 110 IpsiMoi). KpuBeie BTOpOrO
MOps/IKa: MPUBEJECHUE K KAaHOHUYECKOMY BUIY, IIOCTPOCHHUE Ha IUIOCKOCTH.
TexHu4eckue NMPUIIOKEHUS N'€OMETPUYECKUX CBOMCTB KpuBbIX. IlocTpoenue
Tela  OrPAHMYEHHOIO  IIOBEPXHOCTAMH.  TE€XHUYECKHE  IPUIOKEHUS
F€OMETPUUYECKUX CBOWCTB MOBEPXHOCTEM.

[Toctpoenne rpadukoB 3yIeMEHTapHbIX (QYHKIUN myTeM npeoOpa3oBaHUil
(mapannenbHbIN NepeHoc, pacTsKeHue (cxaTue), oToopaxeHue). Beruncinenue
IpPEJeNIoOB  YHUCIOBBIX  IOCIEJOBAaTENIbHOCTEH,  MpeaenaoB  (PyHKIUH.
HccnenoBanne GyHKIMI HAa HENPEPHIBHOCTB.

HuddepenunpoBanre CiloXHBIX (YHKIUH, a Takke (QYHKIMHA 3aJaHHBIX
HEsIBHO U napameTrpudecku. [Ipumenenne nuddepennmana k npudImKEHHBIM
BblunciaeHusM.  llpumeHnenne nuddepeHINaNTbHOTO  UCUMCIACHUS Ui
uccie1oBaHusl QYHKIMHA U TIOCTPOEHUS UX TPa(UKOB.

BekrTop-bynkmuss  ckanspHoro  aprymenrta. lomorpad. Ilpemen wu
HENpepbIBHOCTh BeKTOp-QpyHKIMHU. JuddepenuupoBanue BeKTOp-PYyHKIUH,
TEOMETPUUECKUA M T€OMETPUYECKHI CMBLI MPOU3BOJHOW BEKTOP-(QYHKIHU.
[Tpunoxenuss k wmexanuke. Juddepennuman 1gyrd KpuUBOM U €ro
reoMeTpudeckuii cMpici. CpeaHsass KpUBU3HA KPUBOM M KPUBH3HA B TOYKE.
Paguyc n neHTp KpUBU3HBIL.

MeTo1pl HHTErpUPOBaHUS HEOIPEAEIEHHOI0 HHTErpaa.

Bbrunicnenue onpenenéHHbIX HHTErpanoB. HecoOCTBEHHBIE HHTErpanbl ¢
0OECKOHEUHBIMU MpeJeNaMi M OT HeOrpaHM4YeHHbIX (yHKuMH. [Tpunoxenus
OINIPENEICHHOrO0 HUHTErpajla K pEIICHUIO 3a1ad TIEOMETPUM, MEXAaHUKH U
Gu3uKu.

HpI/I6J'II/I)KCHHBIe MCTOJbI BEIYUCIICHUS ONPCACIICHHBIX HHTCTPAJIOB.

10

HuddepennmpoBanne GyHkiuu aAByx nepemeHHbIX. [Tomabnii nuddepenmnmann.
[Tpumenenue noiHoro nudepeHmana K npuOImKEHHBIM BBIYUCICHUSM.
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KacarenpHast IIIOCKOCTh M HOPMaJIb K TOBEPXHOCTH. DKCTPEMYMBI () yHKIITHA
HECKOJIbKUX MepeMeHHbIX. OThICKAaHHE HAUOOIBIINX ¥ HAWMEHBIITHX
3HAYCHHUH (PYHKITUH.

11

3anmavya 06paboTku HabmoaeHui. [logdbop mapamMeTpoB KPUBBIX IO CIIOCO0Y
HaMMEHbIHNX KBaapaToB. [ToHATHE 0 CIOCOOaX BHIPABHUBAHHSI.

12

OCHOBHBIE KJIACChl ypaBHEHWH, WHTEIPUPYEMBIX B KBajpaTypax: ¢
pa3aeNaoIUMUCs epEeMEHHBIMU, OJIHOPOJIHBIE u JTUHEIHbIE.
JuddepeHnmnansabie  YpaBHEHHS, JOMYCKAIONIUE TOHIKEHUE TOPSAKA.
Jluneiinbie  omHOpomHBIE aUdQepeHIaNbHBIE ypaBHeHUS. JIMHEWHBIC
HEOMHOpPOAHbIE U depeHIMaTbHbIE ypaBHEHUS C MPaBOM  YacThIO
CHeluaibHOro Buaa. MeTo Bapualuy Mpou3BOJIbHBIX MOCTOSIHHBIX. Perenus
HOPMAJTBHBIX cuCTeM U] PepeHITnaTbHBIX YPABHCHUI METOJIOM HCKITFOUCHUSI.

18

13

Yucnosble U (yHKIMOHANbHBIE psiibl. [IpuMeHeHHe CTeneHHBIX PAIOB B
NPUOJIMKEHHBIX ~ BBIYMCICHUSX:  BBIUMCICHHWE  3HAYEHUW  (QYHKIUH,
onpeAenéHHBIX HHTETPAJIOB, peleHne AuddepeHnnaibHbIX YpaBHEHHH.

14

Pansl @yppe 1O  TPUTOHOMETPUYECKUM cucreMaM. Dopmynsl A
K03 duuneHToB psaa. Pasnoxxenne QyHKUMH B TPUTOHOMETPUYECKUE PSAAbI
@ypoe. Psan @ypbe ansg 4y€tHbIX M HEu€THBIX (yHKIMA. DopmynrpoBka
JOCTaTOYHBIX YCIOBUI cxoaumocTH psiioB Dypee. Psan @ypbe ans pyHkuuu ¢
JTHOO0BIM TIEPUOJIOM. YCIIOBHE IMOTOYCYHON CXOAMMOCTH M CXOJUMOCTH "B
cpennem".  Ilpumenenue  TpuroHomerpuueckux  pagos  Dypee B
NpUOIMKEHHBIX BbIUMCICHUSX. [IOHATHE O MPaKTMUYECKOM TapMOHUYECKOM
aHanuse. Marerpan Oypeoe.

15

Bpluucnenue JBOMHBIX M TPOMHBIX HHTErpanioB. ['eomerpuueckue u
¢usnyeckue  MPUIOXKEHHS  JBOMHOIO M TPOHHOrO  HMHTErpajoB.
KpuBosnHeliHble 1 OBEpXHOCTHBIE MHTErpaiibl. Haxoxxenue GyHKIUU IBYX
NEepEeMEHHBIX 110 e€ MOoJHOMY JuddepeHnmany.

16

CkansgpHoe u BekTopHoe 1noiist. [loBepxHocTu 1 tuHMK ypoBHS. [Ipon3BoaHast
no HampasieHuto. ['paaueHT QyHKIMM U ero cBoicTBa. CBA3b I'paJueHTa C
MIOBEPXHOCTAMM W JIMHUAMM YpOBH:A. [IoHATHE O MOTOKE BEKTOPHOIO MOJIA.
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 BeJIMYMHBI W 3aKOHBI HX pacnpenenceHus. Bwraucienue
BEPOATHOCTH TMOMNAJaHUs CIy4allHOM BEJIWYMHBI HA 3aJlaHHBI WHTEpPBAI B
Cllydyae HOPMaJIbHOTO pacrpeneneHus. llonsatue o 1ByMEpHOM HOPMAJIBHOM
pacrpeeneHu .

18

[TocTpoeHre CTATUCTHUECKOTO pachpeieneHus BbIOOpKU. Beruncienue
TOYEUHBIX OIICHOK HEU3BECTHBIX MapaMeTpPOB pacHpeiesieHHs MO BBIOOpKE.
WuTepBanbHOEe OlLIEHMBAaHUWE MApaMeTPOB HOPMAJbHOTO paclpeiesieHusl.
ITpoBepka craTtucTHueckux runore3 kpurepusmu Ilupcona, CrproneHTa.
[TpoBeieHNE KOPPENIALMOHHOIO U PErPECCUOHHOIO aHAIN3A.

19

OcHoBHble TOHATHS Teopuu rpados. Jlepesbs. Jlec. bunapHble nepeBbs.
CszHOoCTh Tpada: MaTpU4HBIA M CTPOYHBIA CIOCOOBI 3amaHus rpada.
Hexkotopsle 3aaun Teopun rpagos.

10

20

DYyHKIUA KOMILIEKCHOIO IEPEMEHHOT0. OJEMEHTapHblE aHAJIUTHYECKUE
¢bynkuuu. Judpdepenuupyemocts. YcenoBus Komu-Pumana. Materpuposanue
no KomiuiekcHoMy aprymenty. Teopema Kommu. Muterpanphas dopmyina
Komm.

HTroro

141
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5. YdeOHO-MeTOaAMYECKOE O0ecnedeHHe CaMOCTOATEIbHOI padoThl 00y4al0IMXCs
M0 THCIHILINHE

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

1. TumnoBeie pacuersl o Teme «OMpeAenuTesny, MaTPUIlbl, CUCTEMbl JTUHEHHBIX YpaBHEHUH.
BektopHas anre6pa. AHanuTHyeckas TE€OMETPHUS» Uil CaMOCTOSITeNbHON 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 CAMOCTOSITEIIBHOW PabOThI CTYJIEHTOB [DIEKTPOHHBIA pecypc]: me-
ton. yka3zaums / 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. TunoBo#i pacuer mo teme «JluddepeHnnaiprHoe UCUUCICHHEe (YHKIMH OJHON JCHCTBU-
TEJIbHOW MEePEeMEHHON U ero MPUIIOKEHUS» ISl CAaMOCTOSITENIbHOM paboThl CTYACHTOB [DJIEKTPOH-
HBIA pecypc]: [ caMOCTOATEIHHOM padoThI CTYACHTOB OYHBIX (hakynbTeToB] / coct.: C.B. Baxke-
HoBa, 1.C. Ctabynut, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHCTUTYT arpouH)eHEepuu. —
UensaOuHCK: OsxHO-Ypanbckuii Ay, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

4. TumoBsie pacueTsl o TeMe «MHTerpaabHOe HCcUHCIeHne QYHKIIUN OJHOW NEeHCTBUTEIBHOM
MIEPEMEHHOI» 11 CAMOCTOSTENBHON PaboThl CTYACHTOB [ DIEKTPOHHBIN pecypc|: METOl. yKa3aHUs
/ coct.: O.E. Axymuu, M.H. Apxunosa; KOxHo-Ypanbckuii ['AY, MHCTUTYT arpoMHXEHEPHH. —
YenstOUHCK: IOxHo-Ypanbckuit TI'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-
OOTHI CTYJEHTOB [DJEKTPOHHBIN pecypc]: MeToanueckue ykaszanus / cocT. I'.A. Jlapuonona; FOx-
Ho-Ypanbckuil 'AY, UHcTuTyT arpounxenepun. — Yensounck: FOxHo-Ypansckuit [AY, 2015. —
55 ¢. — Pexxum mocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

6. TunoBble pacyeTsl Mo TemMe «DYHKIMHU JBYX MEPEMEHHBIX» M CaMOCTOSTENbHON paboThI
CTYJIEHTOB [DNEKTPOHHBIN pecypc]: )i WHKEHEPHO-TEXHUYECKUX, IKOHOMUUECKHX, Tearoruye-
CKUX HallpaBJieHU OakanaBpuara u crenuanurera] / coct.: I A. Jlapuonosa [u ap.]; UTAA. — 2-¢
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]: meroanuyeckue ykazanus / coct.. O.E. Axkynuu, M.B. BynrakoBa, C.A. Ckpurmnka;
UTr'AA.—-2-e wm3a., mnepepad.—Yensbunck: UYIAA, 2014.—-70 c.—Pexum pocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

8. TwumnoBoii pacder 1o TeMe «Teopust BEpOATHOCTEH» JIJIST CAMOCTOATEIBLHOW PabOTHI CTY/ICH-
TOB [DJEKTPOHHBINA pecypc]: MeToanueckue ykazanus / cocT.: I.A. Jlapuonosa [u nap.]; UTAA. —
Yena0MHCK: UT'AA, 2015. - 108 c. — Pexxum JIoCTyna:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

9. TwumnoBble pacueTsl MO TeMe "MaTemarndyeckas cTaTucTuka" [DIeKTpOHHBIH pecypc] : s
CaMOCTOSITENTLHOUN pabOThI CTYACHTOB MHKEHEPHO-TEXHUIECKUX, SKOHOMHUYECKUX, TIeIarOTHIeCKIX
HarpaBJIeHU# OakanaBpuata u cnenuanureta / 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 [JIsl MPOBeIEHHs MPOMEKYTOUYHOM aTTeCTANHH 00yYaro U X-
cs 10 JMCHUILIHHE

Jlnist yCTaHOBIIEHHSI COOTBETCTBUS YPOBHS MOATOTOBKU oOydaroumuxcsi TpedoBanusim ®@I'OC
BO, pa3paboTtan (oHJ OLIEHOUHBIX CPEACTB Ul TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IIPOBEAECHUS
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HpOMe)KYTO‘-IHOf/'I arrecraluu 06yqalonmxc;1 II0 AUCHUIIIINHE. CDOH,Z[ OLICHOYHBIX 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 6ubnuoreke u siek-
TpoHHOM HHpOpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuiit [AY.

OcHoBHasl JuTEpaTypa

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

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

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

4. bepman I'.H. PemeOHuk k cOOpHUKY 3a/1a4 MO KypCy MaTeMaTUYeCKOro aHaiu3a [DIek-
TPOHHBIH 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'. Apamanosuu. — CII6: Jlans, 2010. — 736 c. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=2660.

6. Bonkos O.B. IIpaktuueckue 3anatus no ainredpe. KomruiekcHble yncia, MHOTOWICHBI
[DnexTponHsIit pecypc]: yuedbnoe mocodue / FO.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3piHueHko [u
ap.]. — CIIG: Jlans, 2014. — 192 c. — Pexum goctyna:
http://e.lanbook.com/books/element.php?pll_id=51935.

7. Hopodees C.H. Briciias matemaTuka [DnextponHslil pecype] / C.H. TopodeeB. Mock-
Ba: Mup u obpazosanue, 2011. — 591 c. — Pexxum gocryna:
http://biblioclub.ru/index.php?page=book&id=102357.

JlonosiHuTEbHASA

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

2. Bmoeun A.}O. CripaBOYHHWK IO MaTeMaTHKe JIs OakallaBpoB [DJIEKTPOHHBIA pecypc]:
yuebHoe mocobue / A.FO. Baosun, H.JI. Boponmnosa, JI.A. 3onkuna [u ap.]. — CII6: Jlans, 2014.
80 c. — Pesxxum moctyma: http://e.lanbook.com/books/element.php?pll id=51722.

3. Kombuio B.U. Kypc nuckperHoii MaTeMaTHKH [ DIEKTPOHHBIN pecypc]: yaeOHoe moco-
oue. — CII06: Jlanp, 2011. — 207 c. — Pexxum mocryna:
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: Jlanp, 2012. — 464 c. - Pexum poctyma:
http://e.lanbook.com/books/element.php?pll_id=2785.

5. Mapon U.A. [luddepennnanbHoe U HHTETPATLHOE UCUYHUCICHUE B MMPUMEpPAx M 3a/adax.
OYHKIIMA OJHOW TIEpEeMEHHOW [DNeKTpoHHBIN pecypc]: yueOHoe mocobwue. — CI16: Jlans, 2008. —
400 c. — Pexxum noctymna: http://e.lanbook.com/books/element.php?pll_id=254.

6. Munocues B.b. (mox pexn.) Kypc matemaTuku uisi TEXHUYECKUX BBICIIMX y4e€OHBIX 3aBe-
nenuil. Yacte 1. Ananutndeckast reomerpus. Ilpenenst u psiapl. @yHKIUM U npou3BoaHbIe. JINHEH-
Has ¥ BEKTOpHas airedpa [DIeKTpoHHBIN pecypc]: yuebHoe nocobue / B.b. Munocues (non pen.),
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../../../../../Users/Домашний/Desktop/ФГОС%203+(2015-%202016)/Программы%202015/Дорофеев%20С.%20Н.%20Высшая%20математика%20%5bЭлектронный%20ресурс%5d%20/%20С.Н.%20Дорофеев.%20Москва:%20Мир%20и%20образование,%202011.-%20591%20с. Режим%20доступа:%20http:/biblioclub.ru/index.php%3fpage=book&id=102357
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E.A. Ilymkaps (mon pen.), B.I. 3yokoB [u nap.]. — CII6: Jlanb, 2013. — 543 c. — Pexxum gocryma:
http://e.lanbook.com/books/element.php?pll_id=30424.

7. Munocues B.b. (mox pen.) Kypc maremaTuku 115l TEXHUYECKUX BBICIINX YYEOHBIX 3aBE-
nenuil. Yacte 2. @yHKIMM HECKOJBKUX NEepeMeHHbIX. HTerpanbHoe ucuucienue. Teopus moss
[DnmexkTpoHHEIH pecypc]: yuebnoe nocodue / B.b. Munocues (rox pen.), E.A. [Tymkaps (ox pexn.),
B.A. JIaxoBckuit [m ap.]. — CII6: 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-
nennit. Yacte 3. Iuddepennmansapie ypaBHEHUs. YpaBHEHUsT MaTeMaTH4eckoi ¢usuku. Teopus
ONTUMU3ALNHK [ DIEKTPOHHBIN pecypc]: yuebnoe nocodbue / B.b. Munocnes (nmox pen.), E.A. ITym-
kapp (mox pen.), H.A. bepxkoB [u ap.].—CII6: Jlams, 2013.—-514 c.— Pexxum 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. Mpomkun C.C. MaTemaruka A penieHust Gu3ndeckux 3aaad [ DIeKTPOHHBIH pecypce]:
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 1JIs1 0CBOCHHS THCIHIJIHHBI

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

9. MeTtoauueckue yKazaHusi AJs 00y4aOUIUXCS MO0 OCBOEHUIO TUCIHUTLIUHBI

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

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

2. TunoBsle pacueTsl 110 TeMe «BBefeHHE B MaTeMaTHUSCKUI aHaIu3 (YHKIIMHA OJTHOM JIeH-
CTBUTEIHLHON TIEPEMEHHOM JIJIST CAaMOCTOSITEIFHOM pabOTHI CTYACHTOB [ DJEKTPOHHBIN pecypc]: mMe-
ton. ykaszauus / coct.. O.E. Akynuu [u np.]; UT'AA. — 2-¢ usn, mepepad. — Yensaounck: UTAA,
2013. — 72 ¢. — Pesxxum nmoctyna: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3. KommiekcHple yncna [DIEeKTpOHHBIN pecypc]: meroamueckue ykazaHus / cocT.. C.A.
Ckpurika, A.C. YrpiomoBa, UI'AA. —2-¢ u3n., mepepad. — Yensounck: UTAA, 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 CAMOCTOSITENIEHOM paboThl CTYACHTOB [DIEKTPOH-
HBIN pecypc]: [[1s caMOCTOSITENbHOM pabOThI CTYJEHTOB OYHBIX (akynbTeToB] / cocT.: C.B. baxe-
HoBa, U.C. Crabynut, M.B. ®ununnosa; KOxHo-Ypansckuii 'AY, UHCTUTYT arpouHXeHEPHH. —
YensOuHCK: IOxHo0-Ypanbckuit Ay, 2017.-70 c. — Pexum JlocTyna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

20


http://e.lanbook.com/books/element.php?pl1_id=30424
http://e.lanbook.com/books/element.php?pl1_id=30425
http://e.lanbook.com/books/element.php?pl1_id=30426
http://e.lanbook.com/books/element.php?pl1_id=283
http://e.lanbook.com/books/element.php?pl1_id=53688
http://biblioclub.ru/
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

6. BBeneHnue B MaTeMaTUYeCKUi aHANN3 [ DNEKTPOHHBIN pecypc] : yuel. mocodue mjs camo-
CTOSITEJIBHOM PabOTHI CTYJICHTOB OYHOM M 3a049HON (hopM 0OydeHHS (HampaBICHHS TTOATOTOBKH
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. Axynuu [u ap.] ; FOxno-Ypanbckuii 'AY, UHCTHTYT arponHxeHepun .— Yeaa0MHCK:
OxHo-Ypanbckuiit 'AY, 2017 .— 70 c. Pexxum nocryna:
http://192.168.0.1:8080/localdocs/vmat/36.pdf

7. TunoBble pacueTsl 1o TeMe «/HTerpanbHoe ucuncieHue GyHKIUN OTHONW JAEHCTBUTEIb-
HOHM MEPEeMEHHOW» ISl CAaMOCTOSTEILHON paObOThl CTYACHTOB [ DJIEKTPOHHBIN pecypc]: MEeToa. yKa-
3anus / coct.: O.E. Axymuu, M.H. Apxunosa; FOxHo-Ypanbckuii 'AY, UncTuTyT arponHxeHe-
pun. — YensiOnHCK: IOxHo0-Ypansckuit I'Avy, 2016. —82 c. — Pexum JlocTyna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

8. Tunosble pacyersl 1o TeMe «/luddepeHunansubie ypaBHEHUS» JI CaMOCTOSTEIbHON
paboThl CTYICHTOB [DJICKTPOHHBIM pecypc|: Meroauyeckue ykazanus / coct. I.A. JlapmoHoBa;
IOxnO-Ypanbckuii 'AY, Huctutyr arpoumkenepuu. — Uemssounck: HOxHo-Ypansckuii ['AY,
2015. — 55 ¢. — Pexxum nocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

9. IuddepeHnnanpapie ypaBHEHHS B MPUKIIAIHBIX 3a/a4ax [ DIEKTPOHHBINA pecypc]: MeTo-
nnaeckue ykazanus / coct.: O.E. Akynnu, C.A. Cxpunka, U.C. Ctabynut; YensiOunckas rocynap-
CTBEHHAass  arpoumkeHepHas  akanemus. — YemsOunck, 2015.—-81 c.—Pexum  mgocryma:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

10. TumoBsie pacyersl Mo TeMe «DyHKIMH JBYX MEPEMEHHBIX» IS CAMOCTOSTEIBHOHN 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  gocryma:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

11. ®yHKUMH HECKOJBKUX MepeMeHHBbIX. KpaTHble U KpUBOIMHEWHbIE MHTErpajbl [DJeK-
TPOHHBINA PECYPC|: METO. YKa3aHUs [JUIsl HH)KEHEPHO-TEXHUUECKUX, IKOHOMHUECKHUX, TIearornyie-
CKUX HampaBlieHuil OakamaBpuata W cnernuanurtera] / coct.. P.M. MuponoBa, C.A. Ckpurka;
UTr'AA.-2-e wm3a., mnepepad.—Yensbunck: UYIAA, 2013.—45 c.—Pexum pocryna:
http://192.168.0.1:8080/localdocs/vmat/19.pdf

12. TumoBkie pacdeTsl 0 TeMe «PsIpD» IS CaMOCTOSITENTLHOW padOTHI CTYACHTOB [DIeK-
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 pocryma:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

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

14. Tunossie pacueTsl o TeMe "MaremaTuueckasi CTaTUCTHKA" [ DIEKTPOHHBIN pecypc] :
JUTSL CAMOCTOSITEIbHON pabOThI CTY/ICHTOB MH)KEHEPHO-TEXHUUECKUX, SKOHOMUUYECKUX, TTearOT -
YecKUX HallpaBlIeHU OakanaBpuata u cnenuanurera / coct.: I'. A. Jlapuonosa [u np.] ; UT'AA .—
3-e u3n., nepepad. — Yensounck: YI'AA, 2015 .— 73 c. — Pexxum nocryna:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

10. UndopmanuoHHbIe TEXHOJIOTHH, UCIIOJIb3yeMble IPH OCYIIeCTBJIEHUH 00pa3oBa-
TeJbHOTI'0 Npolecca Mo AUCHUILINHE, BKJIKYAS NepeYyeHb NPOrPaMMHOro odecrne4eHus U WH-
(GopMalMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubnuoTeke ¢ TEpMUHAIBHBIX CTAHIMI MPeI0oCTaBIAETCs IOCTY K 6a3aM JlaH-
HBIX:

- KoncynwsranTllntoc (cripaBodHbIE TPABOBBIE CUCTEMBI);

- Texakcnept (nHpOpManMOHHO-cripaBo4Has cucrema 'OCToB);

- «CenbX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA).
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- My TestX10.2.

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

1. VYuyeOnas aynurtopus 405.
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IIPH/IO’KEHHE 1

®OH/I OHEHOYHbIX CPEIACTB

JUTSE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHHS TPOMEIKYTOUHOM aTTeCTaIlnK
oOyJaromuxcs
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[EEN

COAEPKAHHUE

KomnieTeHmu 1 uX UHAUKATOPBI, (OPMUPYEMBIE B MIPOIECCE OCBOCHHMSI TUCITUTUTHHBI
[TokazaTenu, KpUTEPHUH | IIKajIa OIICHUBAHUS MHANKATOPOB JOCTHXKEHUS CPOPMUPOBAH-
HOCTH KOMIIETECHIINI
TumnoBbie KOHTPOJIBHBIC 3aaHUS | (WJIM) MHBIC MaTepUaibl, HEOOXOAUMBIC SISl OLICHKH
3HAHWA, YMCHHI, HABBIKOB U (MJIM) ONBITA JEATCIBHOCTH, XapaKTEPU3YIOMUX CHOPMHUPO-
BAHHOCTH KOMIIETEHIIMI B MIPOIECCE OCBOCHUS JUCIUIIIIMHBI
Meroanueckue MaTeprabl, ONPEAEISAIOIINE IPOLIEAYPhl OLICHUBAHUS 3HAHUI, YMEHHI,
HaBBIKOB M (WJIM) OIIBITA ACSITEIILHOCTH, XapaKTEPU3YIOIIMX CPOPMUPOBAHHOCTH KOMIIE-
TEHITHI

4.1. OrueHoYHBIE CpeICTBA IS MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. OtBeT HAa MPaKTUUYECKOM 3aHATUU

4.1.2. Ot4er Mo MHAMBUAYATHLHOMY 33JJaHUIO (THIIOBOMY PacueTy)
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 THIOBBIC 33/1a4l MPOGECCHOHATBHON AEATEIPHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MAaTEMATHYECKUX U C€CTECTBEHHBIX HAyK C MPUMEHEHHWEM HH(OpPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

Konx n HaumeHoBa- Dopmupyemslie 3YH Hanmenosa-
HME MHIUKATOpa 3HaHUSA YMEHUS HaBBIKU HHE OTICHOT-
HBIX CPCIACTB
JTOCTHKEHUS KOM-
NCTEHIUH
NJ-1.0I1K-1 OOyuarommiics OOyuatommiics | OOydaronmiics Texymas —ar-
Hcnonp3yer oc- JIOJI’KEH 3HATh: JIOJKEH YMETh: UC- | JIOJDKCH BIIAJeTh: | TCCTalmi:
= OTBET Ha
HOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI | 0JIH30BAaTh OCHOB- | HABBIKAMH:
MMPaKTUYCCKOM
CCTECTBEHHOHAYY- | €CTCCTBEHHOHA- | HBIE 3aKOHbI €CTE- | HCIMOJIB30BAHUA | sapgryn:
HBIX JTUCIMILIMH YUYHBIX JHACIIHII- CTBEHHOHAYYHBIX 3HAHUU OCHOB- | -  TecTHpOBa-
VTS PELEHUS auH (MaTeMaTH- | JUCHHIUIMH (MaTe- | HBIX 3aKOHOB €c- | HUe
CTaHJAPTHBIX 3a- | KH) JUIA PEUICHUS | MAaTHKH) IS pe- TECTBEHHOHAYY- | LIPOMEXYTOHd-
Has arTrecra-
Jad B COOTBETCT- | CTAHIAPTHBIX 3a- | IICHWA CTAHAAPT- | HBIX JUCLMIUIAH | oo
BUH C HallPaBJIEH- | JIa4 B COOTBETCT- | HBIX 3a/1a4 B COOT- (MaTeMaTHKH) | . yrsaven

HOCTBIO npodec-
CUOHAIBHOH aes-
TEJBHOCTH

BUU C HAIPaB-

JICHHOCTBIO TPO-

(heccroHaIbHOM
JESITCIIBHOCTH

— (51.0.09-3.1)

BETCTBUU C Ha-
MIPABJICHHOCTHIO
podeCCHOHAITb-

HOU JIEATEIIbHOCTH

- (B1.0.09-V.1)

JUISL PEIICHUS
CTaHJApTHLBIX 3a-
J1a4 B COOTBETCT-
BUU C HaIIpaB-
JIEHHOCTBIO TPO-
(heccuoHambHOM

JCATCIIBHOCTH -
(51.0.09-H.1)

OIIK-5 CnocobeH yyacTBOBaTh B NMPOBEIECHUN HKCIEPUMEHTANIbHBIX HCCIEI0BaHUI B mpodeccuo-
HaJIbHOU AESTEIbHOCTU

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-

VYuyacTByeT B dKcHe- JTIOJKEH 3HATh: JIOJKEH YMETh: JOJDKEH Biia- | CTatid
PUMEHTANIbHBIX HC- —(b1.0.09-3.2) - (b1.0.09-VY.1) JIeTh: ;;;:szo};?;g?'
CIIEIOBAHUSX DJIEK- - (B1.O.09-H.1) | 1y

TPOOOOPYAOBaHUS U

CpE/ICTB aBTOMATH-
3arun

- TECTUpOBaHHE
IIpomexyTrounas
aTTeCTaIHsA:

- 9K3aMeH
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2. HOR33aTeJII/I, KPUTEPHUHA U HIKAJIA OUCHUBAHUA MHAUKATOPOB TO0CTHKCHUSA KOMIIETCH-

1107071
dopmu- Kpurepnn u nmikayia onieHUBaHUsI PE3yJIbTATOB O0yUYEHUS 1O AUCIUILTHHE
pyeMsble Henocrarounsiit | Jloctatounstit ypo- | CpenHuii ypoBEeHb Bricokuii ypo-
3VH YPOBEHB BCHb BEHb
51.0.09-3.1 OOyuaronmiics He OoOyuaromumiics cnado OOyuaromuiics ¢ He- OOyuaronmiics ¢
3HAET OCHOBHBIC 3a- | 3HACT OCHOBHBIC 3aKOHBI 3HAYUTEIHHBIMH TpeOyeMoii CTeTeHbI0
KOHBI €CTECTBEHHO- €CTECTBEHHOHAYYHBIX OLIMOKAMH U OT/ENb- | MOJHOTHI U TOYHOCTH
HAYYHBIX AUCIMIUIMH | JAMCIMIUINH (MaTeMaTH- HBIMH TIpOOeIaMu 3HAeT OCHOBHBIC 3a-
(MaTeMaTHKH) JUIS KH) IUIsl pELICHUSI CTAH- | 3HAET OCHOBHBIC 3a- KOHBI €CTECTBEHHO-
PpelLlICHUsI CTaHaAaPT- JIAPTHBIX 3a71a4 B COOT- KOHBI €CTECTBEHHO- | HAaY4YHBIX AUCHHUILIUH
HBIX 33/1a4 B COOTBET- | BETCTBHU C HAMPABJICH- | HAYYHBIX TUCIUILIHH (MaTremaTHKH) IS
CTBHU C HAINPAaBJICH- HOCTBIO0 TIpodeccro- (MaTremaTHKH) IS PpeLICHUsI CTaHAaPT-
HOCTBIO HpO(beCCI/IO- HaJIbHOU ACATCIbHOCTH peuieHus crangapT- HBbIX 3a/1a4 B COOT-
HaJbHOU ACATCIBbHO- HBbIX 3a/1a4 B COOTBET- BETCTBUM C HAIIpaB-
CTH CTBHH C HANPABICH- | JICHHOCTBIO podec-
HOCTBI0 TIpodeccro- CHOHAIILHOM Jes-
HaJbHOU JACATCIBbHO- TCJIBbHOCTHU
CTH
b1.0.09-V.1 OOyuarommiics He Obyuarommiics cnmabo | OOywatommiicst ymeet | OOygarormmiics: 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 pELICHUS CTaH- KH) JUIs1 pEeLICHUS TUKH) JJIsL PELICHUS
CTaHJAapTHBIX 3aJa4 B JapTHBIX 3a71a4 B COOT- CTaHJAAapTHBIX 3a/1a4 B CTaHJAAapTHBIX 3a/1a4 B
COOTBETCTBUU C HA- BETCTBUM C HAITPABJICH- COOTBETCTBUU C HA- COOTBETCTBUU C HaA-
MPaBIEHHOCTHIO TIPO- HOCTBIO TIpodheccHo- NPaBJICHHOCTHIO TPO- MPaBICHHOCTHIO
(eccuoHanbHOM Aesi- | HaJBHOM JeaTellbHOCTH | (eccroHanbHOI nest- npodeccroHabHO
TCJIBbHOCTHU TCJIbHOCTHU ACATCIIBHOCTHU
b1.0.09-H.1 OO0yuaromuiics He OOyuaronumiics ¢iado OOyuaroniuiics ¢ He- | OOydJaroHiics 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) ISl PELICHUSI CTAH- | BEHHOHAYYHBIX JIHC- LUIUIHH (MaTeMaTu-
peuicHuA ctanaapT- JapTHBIX 3a71a4 B COOT- OUITIINH (MaTeMaTI/I- KI/I) JJIA peIICHUA
HBbIX 3a/1a4 B COOTBET- BCTCTBUHU C HAIIPaBJICH- KI/I) JJIA peIICHUA CTaHJIApPTHBIX 3a/1a4 B
CTBUU C HAIIPABJICH- HOCTBIO HpO(beCCI/IO- CTaHJIAPTHBIX 3a/1a4 B COOTBETCTBUU C HaA-
HOCTBIO IPO(ECCHO- | HANbHO AeATENFHOCTH COOTBETCTBHH C Ha- MPaBICHHOCTHIO
HAJBHON JesATeNbHO- - MPaBICHHOCTHIO TIPO- | TPOQECCHOHATBHOM
CTH - (beccroHanbHOM fes- JeATEIbHOCTH -
TEJBHOCTH -
b1.0.09-3.2 OOyyatromuiicst He OOyyatomuiicst cnabo OOyuarommiics ¢ He- OOyyaronuiicst ¢
3HaeT 3HaeT 3HAYUTEIbHBIMH TpeOyeMoii CTeneHbI0
OLIMOKAMH M OTAEJb- | MOJHOTHI U TOYHOCTH
HBIMHU MpobenaMu 3HAaeT
3HaeT
b1.0.09-Y.2 OOyyaromuiicst He OOyyarommuiicst cnabo | OOyuatommuiics ymeer | OOywaromuiicst yme-
yMeeT yMeeT er
b1.0.09-H.2 OO0yuaronuiics He OOyuarommiics ¢iado OOyuaromnmiics ¢ He- | OOydJarouUics CBO-

BJIAACCT HABBIKAMHU

BJIAACCT HABBIKAMH

OOBIIIMH 3aTPyAHE-
HUSIMU BIIQJIeeT Ha-
BBIKAMHU

0O0IHO BJIAIEET HA-
BbIKAaMH
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3. TunoBble KOHTPOJIbLHBbIE 3aaHUsI M (WJIH) MHbIE MATEPHAJIbI, HEOOXOAMMBbIE J1JIs1 OLleHKH
3HAHMIA, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapaKTepu3yommux chopMupo-
BAHHOCTb KOMIIeTEHIIUI B Mpoiecce 0CBOEHMS TN CIUTITHHBI

TunoBble KOHTPOJIbHBIE 3aJaHHs U MaTepHaIIbl, HEOOXOAUMBIE JJIsl OLICHKH 3HAaHUM, YMEHHM
Y HaBBIKOB, XapaKTEePU3YIOMINX 0a30BbIi 3Tan (GOpMHPOBAHUS KOMIIETCHIIHA B TIPOIECCE OCBOCHHUS
OIIOII, conepkarcsi B ydeOHO-METOAMYECKUX pa3padOTKax, MPUBEICHHBIX HIKE.

1. TunoBsie pacyeTsl 1o TeMe «OnpeneuTeny, MaTPULbl, CUCTEMbI TUHEHHBIX YpaBHEHUH.
BektopHas anreOpa. AHanmuTHYecKas TE€OMETPHS» I CaMOCTOSTENBbHON paboThl CTYACHTOB
[DnexTponnsbIit 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 «BBegeHre B MaTeMaTHYECKU aHaan3 QYHKIIMKA OJHOMW JICH-
CTBHUTEIILHOM TTEPEMEHHON» ISl CaMOCTOSITEILHON padOThI CTYICHTOB [ DIEKTPOHHBIN pecypc]: Me-
toa. ykazanus / coct.. O.E. Axkynuu [u ap.]; UCAA. —2-e u3g, nepepad. — Yensounck: UTAA,
2013. — 72 c. — Pexxum nocryma: 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 ngocryna: http://192.168.0.1:8080/localdocs/vmat/21.pdf

4. TunoBoii pacueT no teme «JluddepeHnnanpHoe NCYUCIeHUE PYHKIINH OTHON 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. Ctabynur, M.B. ®ununnosa; FOxHo-Ypansckuii 'AY, UHCTUTYT arpouH)eHEepUu. —
UensaOuHCK: OsxHO-Ypanbckuii Ay, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

6. BBenenne B MaTeMaTHYeCKUi aHAIIN3 [ DJIEKTPOHHBIN pecypc] : yuel. mocodue s camo-
CTOATENBHOU PabOTHI CTYJACHTOB OUHOM U 3a04HOMN (hopM 0OyueHus (HampaBiIeHHs MOATOTOBKU
23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnetmansHocts 23.05.01) /
coct.: O. E. Akynuu [u ap.] ; FOxuo-Ypansckuit AY, UHcTuTyT arpontxeHepuu .— YensOuHCK:
OxHo-Ypanbckuiit 'AY, 2017 .— 70 c. Pexxum noctyna:
http://192.168.0.1:8080/localdocs/vmat/36.pdf

7. TunoBbie pacueTsl 110 Teme «MHTerpasibHOE MCYUCIICHUE (PYHKIIMNA OJHOW JACHCTBUTEIb-
HOM MepEeMEHHOI» ATl CaMOCTOATEIHHON pabOThI CTY/IEHTOB [ DIEKTPOHHBIN pecypc|: MeTOoA. yKa-
3anus / coct.: O.E. Akynnu, M.H. Apxunosa; lOxuo-Ypansckuii ['AY, UHcTutyt 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 1o TeMe «/luddepeHnnansubie ypaBHEHUS» I CaMOCTOSATEIbHON
paboTHl CTYAEHTOB [DIEKTPOHHBIA pecypc|: meroauyeckue ykazanus / coct. I.A. JlapuoHosna;
HOxHo-Ypanbckuit 'AY, Huctutyr arpomrkeHepuu. — Yensounck: HOxHo-Ypanbckuii ['AY,
2015. — 55 ¢. — Pexxum pocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

9. duddepenmmanpubie ypaBHEHNs B NPUKIAIHBIX 3a7adax [DJIEKTPOHHBIA pecypc]: MeTo-
nnaeckne ykazanus / coct.: O.E. Akynuy, C.A. Ckpunka, N.C. Ctabynut; YensiOunckas rocynap-
CTBEHHasi  arpoMH)keHepHast  akajgemus. — Yensounck, 2015.-81 c.—Pexum pocryma:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

10. TumoBsie pacueTsl 1Mo TeMe «DYHKIUU ABYX NMEPEMEHHBIX» JUII CaMOCTOSATEIIBHON pa-
OOTBI CTYACHTOB [DIEKTPOHHBIN pecypc]|: [UIs MHKEHEPHO-TEXHUYECKUX, SKOHOMHUECKHX, TIe/Ia-
TOTUYECKUX HampaBjieHWi OakamaBpuata W cneruanutera] / coct.. I.A. Jlapmonosa [u ap.];
UTI'AA.—-2-e u3n, nepepab. —Yensobunck: UIAA, 2013.-74 c.—Pexum pocryna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

11. OyHKUMM HECKONBKUX NepeMeHHbIX. KpaTHble M KpUBOJIMHEHHBIE MHTETpaibl [DIeK-
TPOHHBIN pecypc]: METOA. YKa3aHHs [ MH)KEHEPHO-TEXHUYECKUX, IKOHOMUUECKHX, Mearornye-
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CKMX HampaBlieHu# OakamaBpuata W crnenuanurera] / coct.. P.M. MuponoBa, C.A. Ckpurka;
UI'AA.—2-e w3n.,, mepepad. —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-
TPOHHBIN pecypc]: meroamueckue ykazanus / coct.: O.E. Akynuu, 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-
JICHTOB [DNEKTPOHHBIA pecypc]: Meromuyeckue ykazanusi / coct.. 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 pacueTsl 0 TeMe "MaTeMaTnueckasi CTaTUCTUKA" [ DJIEKTPOHHBIN pecypc] :
JUTSL CAMOCTOSITEIIBHON pabOThI CTY/ICHTOB MHKEHEPHO-TEXHUUECKUX, SKOHOMHUYECKUX, TTeaTrOT -
YECKUX HallpaBjeHUl OakanaBpuata u crienuaimrera / coct.: I'. A. Jlapuonosa [u np.] ; UTAA .—
3-e u3n., nmepepad. — Yensounack: UI'AA, 2015 .— 73 ¢. — Pexxum gocrymna:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

4. MeToauyeckne MaTepHuaJIbl, ONpeie/solue Npouea1ypbl OlleHNBAHUS 3HAHUI, yMEHUH,
HABBIKOB M (MJIM) ONBITA AeSATEIbHOCTH, XaPAKTePU3YIOIINX C()OPMUPOBAHHOCTH KOMIIe-
TeHI Ui

B nannom pasznene MeToAMYECKHE MAaTepUaibl, ONPEACISIONINE MPOIEAYPhl OLEHUBAHUS
3HAHUW, YMEHUH, HABBIKOB, XapaKTepu3yrolux 0a30BbIi 3Tanm (OpMHUPOBAHUS KOMIETEHIIMHA IO
nucuuIinHe «MaTtemaTukay, ITpUBEACHbI MPUMEHHUTENIBHO K KaKIOMY W3 UCIOJIb3YEMbIX BHUJOB
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00Yy4arOIIUXCsl.

4.1. OueHovHbIe CPeACTBA /1JI51 MPOBeIeHUs TEKYIEero KOHTPOJIsl yCIeBAeMOCTH
4.1.1. OTBeT HA NPAKTUYECKOM 3aHATUH

OTBeT HAa MPAKTUYECKOM 3aHSATHUH HCIIOJIB3YeTCs JIUIS OICHKH KauyecTBa OCBOCHUS O0ydaro-
IIMMCSI OCHOBHOM MpodeccCHOHANBbHON 00pa30BaTeNbHON MpOTrpaMMBbl 1O OTJEIHHBIM BOIIPOCaM U
TeMaM JUCIHUIUIMHBL. TeMbI U IJIaHbl 3aHATHA (CM. METOJIpa3paboTKu 1. 3) 3apaHee COOOIIAI0TCS
oOyuatorumcsi. OTBET OIEHUBAETCS OLIEHKON «OTIMYHOY, «XOPOIIOY», «YyAOBIECTBOPUTEIHHOY HIIN
«HEYJOBIIETBOPHUTEIHHO.

Ne O11eHOYHBIE CPEJICTBA Kox n Haumeno-
OTBeT Ha MPaKTUYECKOM 3aHATUU BaHUE WHIUKATO-

pa KOMIICTCHIIUN
WJI-1.0MK-1
Hcnonb3yer 0OCHOBHbIE
3aKOHBI €CTECTBEHHOHA-
Y4HBIX JUCHUIIINH IJIs1
peI€HUA CTaHAaPTHBIX
3a/1a4 B COOTBETCTBHH C
HaNpaBJIEHHOCTHIO TIPO-
(heccuoHansHOM Jes-
TENBHOCTH
1 | (HexoTOpHbIC 3a7aHUs) I/Lllaklcgel;gé :]TL;?;BB}IIET
UCCIIEIOBAHMUSIX DIICK-
TPOOOOPYIOBAHUS U
CPEJICTB aBTOMATH3AIHH

Haiitu pemenne audQepeHnmanbHoro ypasHenus Y -2y = e*,

Y/IOBIETBOPsIIONIEe HauanbHOMy yenosuio Y 0 =—1.
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Kpurepun onenku orsera (Tabi.) JOBOIATCS IO CBEICHUS OOYJarONTUXCS B Hadajie 3aHSATHH.
OrneHka oOBSBISETCS 00YJAOIIEMYCsl HETIOCPEICTBEHHO TOCIIE OTBETA.

Hkana Kpurepun oueHuBanus
Ouenka 5 - 00y4Jarouuics MOJTHO YCBOMJI YU€OHBIN MaTepual;
(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 UCIOJIb3YEeTCS TEPMUHOIIOTHS;

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

- IPOIEMOHCTPUPOBAHO YMEHUE pelllaTh MIPUKIIAHbIE 3a/1auH;

- IPOJEMOHCTPUPOBaHA CHOPMUPOBAHHOCTh M YCTOHYMBOCTH 3Ha-
HHI, YMEHUH U HABBIKOB;

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

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

- B YCBOEGHUH y4yeOHOro mMarepuaiia JIOoNyIleHbl He0OIbIINe POOeIIbl,
HE NCKa3MBILIHUE COIEPKAHNE OTBETA,;

- B PELICHUH NPUKIIAJHBIX 33734 JONYUICHbl HE3HAYUTEJIbHbIE HETOU-
HOCTH.

Ounenka 3 - HETIOJIHO WJIM HENOCJIEA0BATEIbHO PACKPBITO COAEPKAHNUE MaTepHa-
(YZ1OBIETBOPUTENBHO) | Ja, HO MOKa3aHO 00Ilee MOHUMAaHNE BOIIPOCA U MPOJEMOHCTPUPOBAHBI
YMEHUS, JOCTATOUHbIE /IS JalbHEHIIIEr0 YCBOGHUS MaTepuana;

- UIMEJINCh 3aTPYJHEHUS WM JOMYIIEHB! OIINOKH B ONPEAEIECHUH IO-
HATHUH, MCIIOJNIB30BAaHUN TEPMUHOJIOTHH, B IMPUMEHEHUH MaTeMaThye-
CKHX METO/IOB PELICHUS NMPUKIAIHBIX 33/1ad4, UCIPABICHHBIE IIOCIIE
HECKOJIBKMX HAaBOJSIIMX 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 y4eOHOro MaTepuana;
(HEyJOBIIETBOPUTENLHO) | - 0OHAPY)KEHO HE3HAHWE WIIM HEMOHMMaHUe OoJbliel Wiu Haubosee
BaXHOW YacTH yueOHOro Marepuaa;
- JOMYIIEHBI OMIMOKN B ONPEIEICHUH MOHATHH, IPH HUCIOJIB30BAHUH
TEePMHUHOJIOTHH, B IPIMEHEHNH MaTeMaTHYECKUX METOJOB TPH perre-
HUM MPUKIIAJHBIX 3a/1a4, KOTOPbIE HE UCIIPABIICHBI MOCIE HECKOIbKUX
HaBOJSIINX BOIIPOCOB;
- He c(hOpMHPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIHE
3HaHUS, YMEHUS ¥ HABBIKH.

4.1.2. OT4yer N0 HHAMBUAYAJTBHOMY 32JAHUIO (THIIOBOMY pacyery)

WupuBuayanbHOE 3aaHue (ajee TUIIOBOM pacdeT) MCIONb3YeTCs UTsl OIICHKH KayecTBa OC-
BOCHHS O0YYarOIIMMCS OCHOBHOHM MPOQeCcCHOHATBHON 00pa30BaTeIbHON MPOTpamMMbl MO OTIENb-
HBIM T€MaM JIUCIMIUIMHBI. BapuaHT 3aaHus JUisl KOKI0TO 00Yy4aromerocsi ompeessieTcsi B COOT-
BETCTBUU C MOPSIIKOBBIM HOMEPOM B KypHaiie rpymnibl. ColaepikaHue 3aJaHuil TUIIOBBIX PacUETOB
MIPUBOIUTCS B METOAMYECKUX ykazaHusx (1. 3 ®OC).
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Ne O1ieHOYHBIE Cpe/ICTBA Kon u HanmeHoBaHMe

TunoBbie pacuéTsl MHMKATOpa 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). BEHHOHAY4YHBIX JIHC-

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

JeCTBUTENLHON TIepeMEeHHOM (4-6 3amanmii). HUsS CTaHJAPTHBIX

5. Huddepennunanproe ucuucieHne (pyHKIIMU OJHOM JNEWCT- | 3a1ad B COOTBETCT-
BUTEJIbHOM NEpeMEHHOM 1 ero npuiokenus (6-8 3aganuil). | BUM C HAIPaBJICHHO-

6. Heomnpenenennslii uaTerpan (6-8 3aganuii). CTBIO poheccruo-
7. Ompenenennslii uHTErpa (4-6 3aganmuii). HaJIbHOU J1€ATEIIbHO-
8. HuddepenunanbHoe ucuucieHue (GyHKIUH IBYX Iepe- CTH

MEHHBIX (3-4 3amanus).

9. Huddepenunansupie ypaBHeHUS (5-8 3amanuii)

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

11. Psanwr (6-10 3amanmif).

2 | (HEeKOTOpBIC 3aJaHHS) N-1.01IK-5 Vuact-
BYET B OKCIIEPHMEH-
TAJIHBIX HCCIIEI0BA-
HHSIX 2JIEKTPOOOOpY-
JIOBaHUS M CPEJICTB
aBTOMaTHU3alluU

Pabota BbInoNHSETCS B OTAEIBHON TeTpaau (12-18 a1CcTOB) B KIETOUKY.

TpeboBaHust TP BBINOJIHEHUU TUIIOBOTO pacyeTa:

— YCJOBME KaXJI0H 3a/lady BKJIEUBAETCS B TETPaJb B MIEUATHOM BHUJE WIH MUILETCS OT PYKU pas3-
OOpUYUBBIM TIOYEPKOM;

— TPUBOJUTCS MOJHOE U OOOCHOBAHHOE PEUIEHHE C HEOOXOJWMBIMH MOSCHEHUSIMHU, BBIYUCIIE-
HUSMU U pacyeTaMu;

— TIOCJIE PELICHHUS 3alUChIBAETCS OTBET;

— rpaduyeckre NOCTPOSHUS BBIIOJIHAIOTCS KapaHAaIloM;

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

— 11 OTMETOK M 3aMeYaHui IperoaaBaress J0JKHBI ObITh OCTaBiIeHbl oist (3—4 cMm).

TunoBoii pacuer caercs 10 YKa3aHHOrO MPENoAaBaTeNIeM CPOKa U MPUHUMAETCS Ha NPOBEp-
Ky TOJIBKO B TOM Clly4ae, €ClId yIOBJIETBOpsieT TpeboBaHUAM K oopmienuto. PaboTa Haj ommbka-
MU BBITOJHSETCS B 3TOM e TeTpaau U CAAETCS AJI MOBTOPHOU MPOBEPKH.

IIpenogaBaTens MOKET Ha3HAYUTH 110 CBOEMY YCMOTPEHHMIO 3aIIUTY TUIIOBOTO pacyeTa, BbI-
MOJIHEHHOTO 00YYaroIMMCS.

CopneprxaHue THIIOBOTO pacyeTa U KpUTEPUU OLEHKH OTBeTa (Talu.) TOBOIATCA /10 CBEACHUS
00y4YaroIerocs: CorjacHo rpa(uky BBINOJIHEHUS B Hayalle Kaxaoro ceMmectpa. TumoBoi pacder
OLIEHUBAETCs MPEToIaBaTeNIeM OLEHKOM «3aUTeHO», «HE 3aUTE€HO» U pe3yJIbTaT OOBBIIAETCS Ha 3a-
HSITHH.

IIxkana Kpurepum oueHnBanus
O1eHKa «3aUTEHO - paboTa BBITIOTHEHA MOJTHOCTBIO;
- YMEHHUE JIOTUYHO M TPaMOTHO MPUMEHSATh MAaTEMAaTUYECKHE METOJIbI
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IIPU PEIICHUHU TPEIOKEHHBIX 3a/1a4;

- yMeHHe 0OOCHOBBIBATh BBIOOpP METOAA PEIIEHUsl, MOKa3bIBAET 3HA-
HUE OCHOBHBIX MAaT€MaTHYECKUX MOHSATUN MpPHU 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 OMIMOKN B MPUMEHEHUH aJTOPUTMOB MaTeMaTH-
YeCKMX METOJIOB peUIeHHs 3a/1a4.

4.1.3. TectupoBanme

TectupoBaHue HCIONB3yeTCS Ul OLIEHKHM KauecTBa OCBOEHUS OOYYarOIIUMCS OCHOBHOM
npodecCHOHaTBbHON 00pa30BaTENbHON MPOTPAMMBI 110 OTJEIFHBIM TEMaM WM pa3zieiiaM JTUCIIHII-
nuHbl. TecT npeacraBiser co00l KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3a/1aHUM, TO3BOJIIOLINN yIpoO-
CTHUTH TPOLEAYPY U3MEPEHUS 3HAHUHA M YMEHUH oOydarouuxcsi. O0yqaromumMcst BbIIAIOTCS TECTO-
BbI€ 33/1aHUS ¢ (POPMYIUPOBKOI BONPOCOB U MPEIJIOKEHHUEM BBIOpATh OJUH IPAaBUIbHBIM OTBET U3
HECKOJIbKUX BAPUAHTOB OTBETOB.

Ne O1eHOYHBIE CPEJICTBA Kon n HanmeHoBaHMe
TectupoBanue WHNKATOpa KOMIIe-
TEHIUU
1 1. U3 nepeuncnenubix auddepeHnnanbHbIX YpaBHEHUH OTHO- N-1.011K-1
POIHBIMHU SIBIISIOTCA. . . Hcnonk3yer ocHOB-
) 2 3 3 HBIE 3aKOHBI €CTECT-
a) (X7y” —xy”)dx+ x"ydy = 0; BEHHOHAY4YHBIX JIHC-
[UTUTAH JUIS pellie-
, —2x*+3y-1 P
6) Yy = : HUS CTaH/IAPTHBIX
3x—3y 3a7a4 B COOTBETCT-
r 2 _ BUU C HAIPABJICHHO-
B) y'=X"—OXy; CThIO TIpodheccuo-
HaJIbHOU JI€SITENBHO-
Y 2 X
ny==|1-In"—| cTH
X y

2. Cpenu nepeyrcieHHBIX ypaBHeHUH nuddepeHnnanbHpIMu

YpaBHCHHUAMU B HaCTHBIX IMPONU3BOJHBIX SABJIAIOTCA. . .

a) x3@+2y@:0;
OX oy

o’z o1,

6) X—+y—+Xx"=0;
OX oy

B) 3Xy' +2Xy° +4x+7y=0;
2 dy

r) yd—2—5x—+x:y.
dx dx

3. laHo nuHEHHOE 0THOpOAHOE TG (HEepPeHIIMATHFHOE YPAaBHCHHE

y" —y'—2y =0, Torna ero obuiee penieHue UMEET BUL. ..
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a) Ce ™ +C,e*; 6) C,.e* +C,e”;
B) Ce X +C,e ™, r) C,e* +C,e ™.

4, Oyuknus Y = Clezx +C,e™ sBnserca obmmM peneHueM

JUHEHHOro ogHOpoaHOoro nuddepeHmanbHOro 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 peuieHHe Y HEOJHOPOIHOro Iu(depeHIHaIbHOro
ypasuenus Y" — 2y’ + y = f(X) cnexyer uckars B Buze ...
a) y=Ax+B; 6 y=Ax%e";
B) y=AX’>+Bx+C; 1) y=Ae*.

6. Eciiu pynkuus f(X) umeer Bun:

f(x)=x;

TO YacTHOE pEIICHUE 9 HEOJAHOPOAHOTO AuddepeHIInaTLHOTO
ypasuennst Y + Y = f(X) cnenyer uckars B Buze ...
a) Y = X(ACOSX + Bsinx); 6) y=AX;
B)§/=A; r)§/=AX+B.

7. YacTtHoe pelieHue 9 JUHEHHOTO HEOJHOPOAHOTO Mudde-

peHLMaIbHOTO ypaBHeHus Broporo mopsaka Y” + 3y’ =9x? +1

HUMECT BU] ...

— - 3 2
x> -x2+x:6) y="x2-2x:
a)y )Y 5 3

B) y=X2—X; r) y=x3+x%+X.

8. HacTHoe pemieHue Y JHMHEHHOIO HEOAHOPOAHOrO IUdde-

pEHIIMATIBHOTO YPaBHEHUS BTOPOI'O MOpsaKa y” +4y= 8X2 nMe-

€T BU] ...
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a) y=2x>-1; 6) y=2x>; B) y=X°;
r) y=x%+2x-1.
9. O6mwMii BUJ 9aCTHOTO peIIeHUs § JUHEHHOrO0 HEOAHOPOI-

HOrO  AuQQEepeHInaIbHOr0  YpaBHEHUS  BTOPOTO  MOPSIIKA

y'+y =6X+ e * OyZeT BBITIISAICTh KaK ...

a) §/=Ax2+Bx+Cxe‘X;6)S/:(Ax+|3).e—x;

B) Y= AX + Bxe™; r) y=Ax2 + Bxe .
10. OOmee pemeHne AaHHON cucTeMBbl AU(QepeHIHATHHBIX
yYpaBHEHUU
' _at
X+X—y=¢e,
1 _ At
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 Vyact-
BYET B DKCIIEPHMEH-
TAJIbHBIX HCCIIEI0BA-
HUSIX 2JIEKTPOOOOopY-
JIOBaHUS M CPEJICTB
aBTOMAaTH3alllU

ITo pesynmbraTam TecTa OOy4aroleMycCsi BBICTABISETCS OLEHKA «OTJIHYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIHHOY» WUITH «HEYOBICTBOPUTEITHLHO.

Kputepun oneHuBanus orBera (Tabil.) HOBOAATCA 10 CBEACHUS OOy4alOUIMXCs 10 Haudaia
TECTUPOBaHUA. Pe3ynbpTaT TecTHpoBaHUs OOBABISAETCS 00YyYaromEeMycCsi HETOCPEICTBEHHO IOCTE
ero cAaauu.

Mkana 0KpI/ITepm/l OLlCHUBAHHSA
(% npaBHJIBLHBIX 0TBETOB)
Orenka 5 (OTJIIMYHO) 80-100
Orenka 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 3aanysi, UCIIOIB3YIOIIUECS U1 OLICHKM KAauyecTBa JUCLMILIMHBI C IIOMOILBIO UH-
¢dopmannoHHbIX TexHonorui, npuseaensl B PII/I: «10. MudopmanmonHble TEXHOIOTUH, UCTIONIb-
3yeMble MpPU OCYLIECTBIECHHH 00pa3oBaTelIbHOIO IMpolecca M0 AUCLUUIUIMHE, BKIIOYas IepeuyeHb
MPOrPaMMHOT0 obecrieueHus] 1 MHPOPMALMOHHBIX CIIpaBOYHBIX cuctem» - My TestX10.2.

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

3auer sBiseTcss POPMOIl OLEHKM KadeCcTBAa OCBOCHHS OOYUYaIOIIMMCS OCHOBHOW Mpodeccro-
HaJIbHOW 00pa30BaTeNbHOM MporpaMmbl IO pas3zenaM JucuuIUiMHbL. [lo pe3ynbTaram 3adera o0y-
YaroIIEMYCs BBICTABIISIETCS OLIEHKA «3aYTEHO» WM «HE 3a4TEHOM.

3a4eT NMPOBOAUTCS MO OKOHYAHUH YTEHHs JIGKLUH U BBIIOJIHEHUS J1a00paTOpHBIX (IpaKkTHye-
CKHUX) 3aHSATHI. 3a4ETHBIM SIBJISIETCS MOCJIEIHEE 3aHATHE 110 JUCHUILIMHE. 3a4eT IPUHUMAETCS IIpe-
110J1aBaTeISIMH, IPOBOIUBIINMU JIAOOPATOPHBIE (MIPAKTHUECKUE) 3aHATHS, UM YUTAIOLMMHU JEKIIUN
110 IaHHOM AucuuIUIMHE. B ciyyae oTcyTCTBUS BEQyLIEro NpernoaaBaress 3a4eT IPUHUMaeTCs Ipe-
roJlaBaTeseM, Ha3Ha4YeHHbIM pacrlopsbKeHHeM 3aBenyromiero kadenpoit. C pasperieHus 3aBenyro-
mero Kadeapoil Ha 3a4eTe MOXKET IMPUCYTCTBOBATH NPENOIaBaTelb Kadeapsl, MIPUBICYCHHBIA IS
IIOMOILIY B PUEME 3a4eTa.

[TpucyTcTBHE Ha 3aueTe mpenoaaBaresneil ¢ Apyrux kadenp 6e3 COOTBETCTBYIOLIETO pacio-
PSDKEHUS peKTopa, MPOpeKTopa Mo yueOHo! paboTe UK JieKaHa (pakysibTeTa He JOIMyCKaeTCsl.

®opma npoBeeHNs 3aUeTa MUCbMEHHAas paboTa, MPOJOHKUTEILHOCTBIO 45 MUHYT, onpee-
nsietrcs Kadeapoi U TOBOJUTCS 710 CBEIEHUs 00YyJaroLMXCcsl B HaYaje ceMecTpa.

Jlns npoBeneHus 3aueTa BeAYIIMH NpenoiaBaTeNlb HAKaHyHe N0Jy4aeT B AeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEJOMOCTh, KOTOpasi BO3BPALIAECTCS B IEKAHAT MOCJIE OKOHYAHUS MEPONPUATHUS
B JICHb POBE/ICHUS 3aueTa UJIM YTPOM CJIEIYIOIIETO JTHS.

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

Bo Bpems 3aueTa o0yyaromuecss MOTYT MOJIb30BaThCs C pa3peleHHs BEAYIEro mpemnoiaBa-
TEJsl CHPAaBOYHONW M HOPMATHUBHOM JIUTEPATypol, APYTUMHU MOCOOUSIMU M TEXHUYECKUMU CPE/ICTBA-
MHU.

[IpenogaBaTento mpeaoCTaBsSeTCs MPaBO 3a/1aBaTh OOYYAIOUIUMCS JOMOJIHUTEIbHBIE BO-
IIPOCHI B paMKax IPOrpamMMbl JUCLUTIIINHBI.

KauecTBeHHast oOIEHKa «3a4TE€HO», BHECEHHass B 3aUETHYI0 KHWXKKY H 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBIISIETCS PE3Y/IbTaTOM YCIEIIHOTO YCBOSHUS YUeOHOIro MaTepuania.

Pe3ynbrar 3auera B 3a4€THYIO KHI)KKY BBICTABJISIETCS] B JIEHb [TPOBEJIEHUS 3aueTa B MPUCYT-
CTBMM caMoro oOyuatomierocs. [IpenogaBareny HecyT NEpCOHAIbHYIO OTBETCTBEHHOCTh 3a CBOE-
BPEMEHHOCTh M TOYHOCTb BHECEHHMSI 3allMCel O pe3yibTaTax MPOMEKYTOUHON aTTeCTalliy B 3a4eT-
HO-2K3aMEHAIIMOHHYIO BEIOMOCTb U B 3aUETHBIE KHUKKU.

Ecnu olyuaromuiicss siBIIICA Ha 3a4eT M OTKAa3ajcs OT MPOXOXKIECHUS aTTeCTAalluU B CBS3H 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-
Ccsi».
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Hapymenne nucHyninHbl, CIUChIBAaHUE, UCIOIb30BaHUE O0YUYAIOIIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX ¥ PYKOIMCHBIX MaTE€PHaIOB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIICTHBIX
KOMIIBIOTEPOB, HOYTOYKOB M IPYT'MX BUJOB JIMYHOW KOMMYHUKAIITMOHHOW M KOMIBIOTEPHOU TEXHU-
KM BO BpeMs 3a4eTa 3arpenieHo. B ciaydae HapymieHHs 3TOoro TpeOoBaHHMS MperoaBaTeib 00sM3aH
YIAIUTh 00YYarOIIEerocsi U3 ayIuTOPHH U IPOCTABUTh EMY B BEIOMOCTH OIICHKY «HE 3a4TECHO».

OOyuaromymMcs, He CAAaBLIMM 3a4€T B YCTAHOBJICHHBIC CPOKH IO YBa)KUTEIBHOW MPUYMHE,
WH/IMBUyAJIbHBIE CPOKH MPOBENICHHS 3aUeTa ONPENEISIIOTCA TPUKAa30M PEKTOpa Y HUBEPCHUTETA.

OOyuaromyecs, IMEIOIINE aKaJeMUYECKYIO 3a/I0JDKEHHOCTD, C/IAI0T 3a4eT B CPOKH, OIpe/ie-
nsiemble YHHBepcuTeToM. MH(popManus o JIMKBUAAINU 3a10JKEHHOCTH OTMEYAeTCsl B dK3aMeHa-
[IMOHHOM JIUCTE.

WMHBanuapl ¥ JUIa ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMH 37I0pPOBBSI MOTYT CIaBaTh 3a4eThl B
CPOKH, YCTaHOBJICHHBIC HHANBUAYAJIbHBIM y4EOHBIM IUTAHOM. MIHBAJIU/IBI U JIUIIA C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbsI, UMEIOIIME HAPYIICHUSI OMOPHO-ABUTaTEIFHOTO anmapara, JOMyCKaroT-
Csl Ha aTTECTALlMOHHBIC UCTIBITAHUS B COITPOBOXKICHUN aCCHCTEHTOB-COIPOBOK/IAIOIINX.

[Iponienypa mpoBeneHHsI MPOMEKYTOYHON aTTECTallMU Ui OCOOBIX CIIydaeB M3JIOKEHA B
«[TonoxxeHNH O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTalluy 00y4YaromuXCs
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 HWHJUKAaTOpa KOMIIe-
TEHLINH
1 1 cemecTp N-1.011K-1

1. Marpuupl, aelictBusa ¢ HUMU. OnpeaenuTtenu 2-ro U 3-To
HOPSIKOB M MX CBOMcTBa. MHUHOpBI U anreOpanyeckue JOMOIHe-
Hus. PasnoxeHue ompenenurens mo 3JeMeHTaM Kakoro-iudo ps-
na. OnpenenuTenu N-ro nNopsaka.

2. CucteMbl IByX W TPEX JIMHEHHBIX YpaBHEHHH, WX pellre-
Hue. MaTpuyHas 3aluch CUCTEMBI JTUHEHHBIX ypaBHEHHMU. MeTon
I'aycca. IIpaBuno Kpamepa.

3. Bekropsl. JluHelinble onepanuu Haja BeKTopamu. Teope-
MBI O NPOEKIUH BEKTOpa Ha Ochb. [IoHsATHE TMHEWHOIrO NMPOCTPAH-
cTBa. JIMHEWHO He3aBUCUMBIE BEKTOpHI. basuc. PasnoxkeHue Bek-
Topa no 6asucy. Koopaunarsl Bekropa. Hampasistomye Kocuny-
Chl U JJIMHA BeKTOpa. JIMHEHBIE onepaluu Haj BEKTOpaMu B KO-
OpAMHATHOM Qopme.

4. CkanspHoe TpPOU3BEIACHHE BEKTOPOB, €T0 CBOWMCTBA, BHI-
pa’keHHe B KOOpAMHATHOM (opme. [linHA BEKTOpa M yrojl MexXay
JBYMsI BEKTOpaMH. YCJIOBHE OPTOTOHAJIBHOCTH JIBYX BEKTOPOB.
IIpuMeHeHne CKaIsIpHOro NPOU3BEACHUS B PEILICHUH ITPUKIIAIHBIX
3a/ay.

5. BekTopHOoe mpou3BeeHHE BEKTOPOB, €r0 CBOMCTBA, BBI-
pakeHHe B KOOpAWHATHOU ¢opme. HexoTopslie MpuiioxeHus BeK-
TOPHOT'O IPOU3BEICHHUSL.

6. CMmemaHHOe POU3BEICHUE TPEX BEKTOPOB, €T0 CBOICTBA,
BbIpa)KEHHE B KOOpAMHATHOU ¢opme. IIpuMeHeHHe cMelaHHOTro
IIPOU3BEICHUS B PEICHUH IIPUKJIAJAHBIX 33]1a4.

7. IlonsitTie 00 ypaBHEHHMU JTUHMM Ha IIOCKOCTH. DopMbI
YpaBHEHUS NPSIMOM Ha IUIOCKOCTH. YTOJ MEXKIY MPSAMBIMU. Y CIIO-
BHs TAPAIUICJIIBHOCTA U NEPIEHIUKYIAPHOCTH MPSAMBIX. Y paBHE-
HUE Iy4Ka NOpsAMBIX. 3aJadd, pPEIIaeMble METONOM KOOpAMHAT
(paccTosiHUE MEXy ABYMs TOYKaMH, JI€JIEHHE OTPE3Ka B JaHHOM

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTECT-
BeHHOHayLIHI)IX OncC-
IUTUTAH JUTS PeTLICHHSI
CTaH}IapTHI)IX 3a1a4 B
COOTBETCTBHHU C Ha-
MPaBJICHHOCTHIO MTPO-
(beccuoHanbHOM nes-
TEIBLHOCTH
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OTHOIIICHUH).

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

9. YpaBHEHHS IUIOCKOCTH B IPOCTPAHCTBE. YTON MEXKIY
IUIOCKOCTSIMU. Y CJIOBHSI MApaJIJICIbBHOCTH 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 CEYEHUH.

12. MwuoxecTBO BemecTBeHHBIX uncen. Dynkius. O6macTb
ee ompeaenenusi. CrnocoOwl 3amanus. Knaccudukanus GyHKIMA.
[TonsipHast cucrema koopauHat. KpuBble B MOJSIPHBIX KOOPIUHA-
TaX. MoHOTOHHBIE (yHKIMH. CIOXKHBIE W B3aUMHO-OOpaTHBIE
(GYHKIHMH.

13. UYwmcnoBas mocnenoBareiabHOCTh. [Ipenen yrcnoBoii mo-
cienoBaTenbHOCTH. CXOAAIIUECS U PACXOSAIIUECS YUCIOBBIE TO-
CJIEI0BATEIbHOCTH.

14. Tlpenen ¢ynkuuu B Touke. OJHOCTOPOHHHUE MPEACIBI
¢ynkuuii. [Ipenen ¢ynknum B 6eckoHeuHocTH. beckoHeuHO Ma-
Jbpie 1 OeckoHeuHo Ooubline GyHkuuu B Touke. CBoiicTBa Oecko-
HeuHOo MaibiX (pyHkuid. CBoiicTBa nmpenenoB ¢pyHkuuid. [Ipuznaku
CYIIECTBOBAHMS MpeeoB (0 mpesesie MPOMEeKyTOUHOU (yHKIUH,
0 TIpesiesie MOHOTOHHOM GyHKIMK). HeorpeaeneHHOCTH U METOIbI
UX PAaCKpbITUA. 3aMedaTeNbHble Npeleibl U CICACTBUS U3 HHX.
CpaBHeHME OECKOHEYHO MaJIbIX.

15. HempepbiBHOCTH (YHKIMI B TOUKE, HA MHOXECTBE U Ha
orpe3ke. Touku paspbeiBa PyHKIMH U UX Kiaccupukanus. Anro-
PUTM HccrenoBaHusl GYHKIIMU HA HEMPEepPhIBHOCTh. JeHCcTBUS HaA
HEMpEephHIBHBIMUA ~ (PyHKIUSMUA. HenpepsIBHOCTD  3JIE€MEHTapPHBIX
dbynkuii. CBoiicTBa QyHKIMIA, HEMPEPBHIBHBIX HAa OTpe3Ke (cyIe-
CTBOBAaHHME HAaWMEHBIIETO M HAWOOJIBIIET0 3HAYEHUU, OTPAHUYCH-
HOCTb, CYHIECTBOBAHHUE MPOMEKYTOUHBIX 3HAUCHUN ).

2 (HEKOTOpbIE 3aTaHUS) N/J-1.0IIK-5 Yyacr-
BYET B OKCIICPUMECH-
TaJbHBIX HCCIEIOBA-
HUSIX DJIEKTPOOOOpPY-
JIOBAHMSI U CPEJICTB
ABTOMATH3AINH

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

IIxkana Kpurepun ouennBanus

Onenka «3a4TeHo» 3HaHME MIPOrPaMMHOI0 MaTepHalla, YCBOEHHUE MaTeprala OCHOBHOU U J10-
IIOJIHUTEIIBHON JIUTEPATYpPhl, PEKOMEHIOBAHHON MPOrpaMMOMN JUCLUILIN-
Hbl, IPABUJIbHOE PELICHNE MPUKIAAHBIX 33]a4 (DONYCKAeTCs HaJI4ue He-
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3HAYUTEIBHBIX OMIMOOK WIIM HEIOCTATOYHO IOJIHOE PACKPBITHE COJEpkKa-
HUS BOIIPOCA WIIH MOTPEIIHOCTh HEMPUHITUITHAILHOTO XapaKkTepa B OTBETE
Ha BOIPOCHI).

OLIGHKa «HEC 3a4TCHO» Hp06eJ'IBI B 3HAHUAX OCHOBHOI'O IIpOIrpaMMHOI'O0 MaT€pualia, IMIPUHIHIIN-
aJbHBIE OIINOKHU ITpHU OTBETEC Ha BOITPOCHI.

4.2.2. Ik3ameHn

Ok3aMeH sBisieTcs (OPMOM OLIEHKM KauecTBa OCBOCHHUs OOydaroLIMMcs OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHON MpOrpaMMbl O pazjenaM AucuuInHbl. [lo pedynpraTtam sk3ameHa
o0yyaromemMycsi BbICTABIISIETCS OLIEHKA «OTJIIMYHO», «XOPOLIO», «YyJOBIETBOPUTEIbHO» WM «HE-
YZIOBJIETBOPUTEILHO.

OK3aMeH M0 AMCLUILIMHE IPOBOJUTCS B COOTBETCTBUU C PACIUCAHUEM IPOMEKYTOYHOU aT-
TECTal[MH, B KOTOPOM YKa3bIBa€TCsl BpEMs €ro MPOBEIEHUS, HOMEP ayAUTOPHH, MECTO NPOBEICHUS
KOHCYJIbTAllMH. Y TBEP’KACHHOE pacliCaHue pa3MeliaeTcss Ha HH(GOPMAIIMOHHBIX CTEH/AX, a TAKXKe
Ha O(UIATLHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHMH AJI MPOMEXKYTOUHOM aTTecTalMM OOY4YarOLIMXCs YCTaHABJIMBACTCS
paboueit mporpaMMoil TUCIUIUTAHBL ¥ IOBOJUTCS IO CBEJACHUS 00YUYaIOUINXCsl B HAUaIe CeMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK IIPpaBuiIo, JekTopaMmu. C paspelieHus 3aBeayrolero kapeapoi
Ha 9K3aMEHE MOXKET IPHUCYTCTBOBATH IMpernojaBareib Kadeapbl, NPUBJICYEHHBIH UIsl TIOMOIIU B
IIpyeMe dK3aMeHa. B ciydae OTCyTCTBUS BEAYLIETO NMPENOJaBaTellsd IK3aMEH IIPUHUMAETCS MPENo-
JaBaresieM, Ha3HAYCHHBIM PacTIOpsHKEHUEM 3aBEAYIOMIET0 Kadeapou.

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

OOyuaromiuecs npyu SBKE Ha SK3aMEH 00513aHbl UMETh IIPU ce0e 3aUeTHYIO0 KHUXKKY, KOTOPYIO
OHH TPENBABISAIOT IK3AMEHATOPY.

Jlnsa mpoBeneHus dK3aMeHa BELyLIUM NPEnoJaBaTellb HAaKaHyHE IOJIydaeT B JI€KaHaTe 3a-
YEeTHO-3K3aMEHAIMOHHYIO BEJOMOCTh, KOTOpasl BO3BpAIllaeTCsl B JA€KaHAT MOCJIEe OKOHYAHUS MEpo-
IIPUSATHS B IEHD IIPOBEACHMSI DK3aMEHA UM YTPOM CIIEIYIOIIErO JHS.

DK3aMeH MMPOBOJUTCS 10 OMiIeTaM B YCTHOM BUJ€E. DK3aMEHAIlMOHHbIE OUJIETHl COCTABIISIIOT-
Csl 110 YCTAHOBJIEHHOM (hopMe B COOTBETCTBHM C YTBEP)KICHHBIMH Kadeapoil sK3aMeHalMOHHBIMU
BOIIPOCAMU M YTBEP:KJIAalOTCsl 3aBeAYIOIUM Kadenpoil exerogHo. B 6unere conepxkutcs 2 Teope-
TUYECKUX BOIIPOCA U 3a/1aya.

DK3aMeHaTopy IMPeIoCTaBIsSIeTCs MPaBo 3a7aBaTh BOMPOCHI CBEPX OWJIeTa, a TakKe MOMHMO
TEOPETUYECKUX BONPOCOB J1aBaTh JJIs PELICHHs 3aJa4d M IMPUMEPBI, HE BBIXOASILNE 3a paMKU
MIPOHJICHHOI0 MaTepraa 1o U3y4aeMoi JUCITUIUINHE.

3HaHUs, YMEHUS U HaBBIKM 00yYaroIIUXCsl OMPEEIISIOTCS OLIEHKAMU «OTIMYHOY, «XOPOILOY,
«YIOBJIETBOPUTENIHO»,  «HEYAOBJIETBOPUTEIIHO», KOTOpbIE BBICTABISIOTCS B 3a4E€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHHKKY 00yUaromerocs B IeHb K3aMeHa.

[Ipn npoBeaeHMH YCTHOTO SK3aMeHa B ayAMTOPUM HE JOJKHO HaXOAUThbcs Oojiee BOCHMHU
00yJaroImuxcs Ha OHOTO MPETnoaaBaTeNs.

[Ipu mpoBeneHUN YCTHOTO SK3aMeHa 0OydaroIuiics BbIOMpaeT SK3aMEeHAllMOHHBIM OHIIeT B
Clly4yailHOM MOpsKe, 3aTeM Ha3blBaeT (paMHIIMIO, UM, OTYECTBO U HOMEp 3K3aMEHALIMOHHOTO OU-
JeTa.

Bo Bpems sk3aMeHa o0yyaromuecs MOTYT MOJIb30BaThCS C pa3pelieHus 3K3aMeHaropa mnpo-
rpaMMOI AMCUMILINHBI, CIPABOYHONW ¥ HOPMATUBHOW JIUTEPATYpPOM, IPYTUMHU MTOCOOUSIMHU U TEXHU-
YECKUMH CPEACTBAMM.

Bpems moAroroBku oTBETa MpH Claye 3K3aMeHa B YCTHOW (popMe AOKHO COCTABIIATH HE Me-
Hee 40 MuHYT (TI0 KeNaHUIO0 00YYaIOIIEroCsl OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTBeta — He
oonee 15 MuHyT.
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OOy4Jaromuiics, UCTIBITHIBAIOIINNA 3aTPYJHEHHSI MIPU MOATOTOBKE K OTBETY IO BBIOPAHHOMY
UM OHUJIETYy, UMEET MPaBO Ha BEIOOP BTOPOTO OMIIETAa C COOTBETCTBYIOIIUM MPOAJICHUEM BPEMEHH Ha
noAroToBKy. [Ipy OKOHYATEIFHOM OIEHUBAHUU OTBETA OIICHKA CHMKACTCS Ha oAuH Oayi. Beimada
TpEThEro OuseTa HEe pa3perniaeTcs.

Ecnn oOywaromuiics sSiBUJICS HA 3K3aMEH, W, B3B OWIIET, OTKa3ajCs OT MPOXOXKIACHUS aTTe-
CTaIli{ B CBSI3M C HEMOATOTOBJIICHHOCTHIO, TO B BEJIOMOCTH €MY BBICTABJISICTCS OIICHKA «HEYOBJIE-
TBOPHUTEIHHOY.

Hapyiienne AUCIUIUIMHBI, CIUCBIBAHUE, WCIIOJB30BaHUE OOYYAIOIIMMUCS HEPa3pEIICHHBIX
MEYATHBIX M PYKOIMCHBIX MAaTEPUAIOB, MOOWIBLHBIX TeIe(OHOB, KOMMYHHUKATOPOB, IIAHIIETHBIX
KOMITHIOTEPOB, HOYTOYKOB U JIPYTUX BUJOB JUYHOW KOMMYHHKAIIMOHHON W KOMIIBIOTEPHON TEXHU-
KM BO BpEeMs aTTECTAllMOHHBIX MCIBITAHUI 3amperieHo. B ciiydae HapymieHus 3Toro TpeOoBaHUS
MpenoaBaTelib 0053aH yAAJIUTh O0YYalolerocss U3 ayJIuTOPHH M MPOCTABUTh €My B BEIOMOCTHU
OILICHKY «HEYJIOBICTBOPUTEIBHO.

BricTaBrieHne OILIEHOK, MOJTYyYEHHBIX MPU MOJBEACHUU PE3YJIHTATOB MPOMEKYTOYHOM aTTe-
CTAIlMH, B 3a4E€THO-IK3aMCHAIIMOHHYIO BEIOMOCTh U 3a4ETHYIO KHIDKKY TIPOBOJIUTCS B MIPUCYTCTBUU
camoro oOyuaromierocs. [IpernogaBarenu HecyT MepCOHANBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEH-
HOCTh M TOYHOCTh BHECCHHS 3aIlUCEH O pe3ysibTarax MPOMEKYTOYHOH aTTeCTallid B 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3aYETHHIC KHUKKH.

HesBka Ha dK3aMeH OTMEUaeTCS B 3a4CTHO-DK3aMCHAIIMOHHOM BEJIOMOCTU CJIOBAMH «HE
SIBUJICSY.

st 06yuaromuxcsi, KOTOpble HE CMOTJIA CAAaTh SK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEP-
CUTET yCTaHABIMBAET MEPHUO]I JIUKBUAALNU 33J0JDKEHHOCTH. B 3TOT mepuoa npemnojaBaTenu, Npu-
HUMAaBIINE JK3aMCH, JIOJDKHBI YCTAaHOBUTH HE MEHEe 2-X JTHEH, Korja OHM OyayT MpUHUMATh 3a-
noJpKeHHOCTH. MHpopMmaius o JMKBHIAMUA 33J0JDKEHHOCTH OTMEYAeTCs B 3IK3aMEHAIIMOHHOM
JINCTE.

WuBanuapl ¥ 11iia ¢ OTpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS, MOTYT CJJaBaTh 9K3aMEHBI B
MEXCECCHOHHBINA TIEPHUO/ B CPOKH, YCTAHOBJICHHBIC HHIMBUyaIbHBIM yUeOHBIM IUIaHOM. MHBaTH-
Ibl ¥ JUIA C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbS, UMEIOIIME HAPYIIEHHUs OMOPHO-
JBUTATEIILHOTO armapara, JIOMyCKarTCsS Ha aTTeCTAllMOHHBIC MCTIBITAHUS B COMPOBOXKICHUHU aCCH-
CTEHTOB-COINPOBOXIAIOIINX.

[Iponienypa mpoBeneHUs] TPOMEKYTOUHON aTTECTallMU NIl OCOOBIX CIIy4aeB M3JI0KEHA B
«[TonoxeHnu o TEKyIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTecTalliid 00ydaromuxcs
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 Koxa n HaumeHnoBaHue
OK3aMeH MH/INKAaTOpa KOMITe-
TEHIUU
1 2 cemecTp Na-1.011K-1

Hcnonb3yer 0CHOB-
1. 3agaun, npuBoOASIIME K MOHATHIO IPOU3BOAHOM. Ompee- | HBIE 3aKOHbI €CTECT-

JIEHHE TIPOU3BOJHOM. BEHHOHAYYHBIX JIUC-
2. TlpousBoaHass OT anreOpanyeckoil CyMMBI, pPasHOCTH, | LHIUIMH JUIA PEIICHUS
IPOU3BEJCHUS U YaCTHOTO (hYHKIIHH. CTaHAAPTHBIX 3a/1a4 B
3. TIpousBoaHbIE CIOKHBIX (DYHKIMH, 3aJaHHBIX HESBHO u | COOTBETCTBUU C Ha-
napaMeTPUIECKH. IIPaBICHHOCTBIO IIPO-
4. TIpou3BOIHbIE OCHOBHBIX dIeMEHTApHbIX (yHkmmii (c | PECCHOHATLHOM sies-
BBIBO ,ZIOM) X TCIBbHOCTH
5. Mubdepentman ynkuun. CpoiictBa mnepBoro audde-
peHLuana.

6. CBsi3b MEX/Iy HENPEPBIBHOCTHIO M au(depeHImpyemMo-
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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, TIapaMETPUUYECKHU.

9. MexaHUYECKHIi CMBICIT IPOU3BOIHOM 2-T0 MOPSIIKA.

10. Tuddepennuansl 2-ro ¥ BBICIIMX HOPAKoB. Hennsa-
pUAaHTHOCTH (POPMBI U HEPEHITNATOB BHICIIUX MOPSIKOB.

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

12. TlpaBuno Jlomuranst Ui PacKphITHS HEOMPEACICHHO-
CTEH.

13. VcinoBust MOHOTOHHOCTH ()YHKIIHUIA.

14. Dxcrpemymsr pyHKIHiA, He0OX0aUMOE ycmoBue. Jlocra-
TOYHBIE YCIIOBUS.

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

16. Hccnenosanue BoimykinocTu GpyHkimu. Touku neperuoda.

17. Acumnrots! GyHKIHH.

18. IlepooGOpasnas. HeomnpeneneHHbIi HHTErpail.

19. CaoiicTBa HeomnpeeaeHHOro HHTErpaia. Tabauia nHre-
IpaoB.

20. Metonpl WHTErpUpOBaHHs (HEMIOCPEACTBEHHOE HHTET-
pUpOBaHME, HHTETPUPOBAHKE 110 YACTSIM U 3aMEHOMN MIEPEMEHHBIX ).

21. Pa3nokeHWe MHOTOWIEHA C JCHCTBUTENBHBIMH KO3(-
¢dunreHTaMu Ha JIMHEWHBIC ¥ KBAIpaTHYHBIE MHOXKUTEIH.

22. Pa3nokeHue palMOHATBHBIX JApo0ell Ha MpocTeHimne.
HuTerpupoBanue paioOHaIbHbBIX ()YHKIUH.

23. UnrerpupoBaHre HPpalMOHATBbHBIX (QyHKIHH (CTeneH-
HBIC ¥ TPUTOHOMETPHUYECKHUE MTOICTAHOBKH).

24. UnrterpupoBaHre  TPUTOHOMETPUYECCKUX  (DYHKIIHIA.
YHuUBepcalibHasi TPUTOHOMETPHUYECKAs MOACTaHOBKA.

25. BolpakeHusI, HEUHTETPUPYEMbIE B KBaIpaTypax.

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

27. CpoiicTBa ONpeIEIIEHHOr0 HHTErpaja, TeopeMa CyIIecT-
BoBaHHUsA. «TeopeMa o cpeTHeM.

28. NuterpupoBaHue 1Mo 4acTsiM, 3aMeHa MEPEMEHHON B OTI-
peneIeHHOM UHTerpaie.

29. OmpeienieHHbIM HUHTETPA OT HEYETHOM U YeTHOM (PyHK-
IIUH [0 CHMMETPHUYHOMY ITPOMEXKYTKY.

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

31. BeruucieHue miomaiei miockux Gpuryp.

32. Beluncienue IMHBI Iyrd. Beraucienne obbeMa Tena
BpAICHHUS.

33. Boruncienne paboThl, CTATHCTHYECKAX MOMEHTOB, [[CH-
Tpa TSHKECTH MJIOCKOM (pUrypsl.

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

35. Jlunuu ypoBHs (PYHKIUH JABYX EPEMEHHBIX.

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

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

38. Toaublii audpepenma, ero CBsA3b ¢ YaCTHHIMU [IPOM3-
BOJHBIMH. IHBapUaHTHOCTH ()OPMBI TIOJTHOTO A BepeHIraa.

39. IMpubiaKeHHbIE BBIYKUCICHUS C TOMOIIBIO TIOJHOTO
muddepeHmmana.

40. TIpousBoansie ¥ auddepeHnnansl BEICIIMX TOPSIKOB.
Teopema 0 CMEIIAHHBIX TPOU3BOHBIX.

41. uddepeHunpoBaHme CI0KHBIX U HEABHBIX ()YHKIIUIA.

42. KacatenbHas IUIOCKOCTh ¥ HOPMAJTb K TIOBEPXHOCTH.

43. DxcTpeMyMbl (QYHKIHHU JBYX TepeMeHHBIX. Heobxomu-
MO€ yCJIOBHE SKCTpeMyMa. J0CTaTOYHOE YCIOBUE IKCTPEMyMa.

44, OtpicKkaHWe HAMMEHBIIUX M HAMOOJBINUX 3HAYCHHI

byHKIHH.
3 cemecTp

1. 3amaum, mpuBoOAsAImIME K TOHATHIO IH(QepeHInaTbHBIX
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
uHTepnperanus /1Y nepsoro nopsiaka.

3. IV mepBoro mopsjaka ¢ pa3aesFoIUMUCS TTEPEMEHHBIMHU.

4. Omgnoponnsie /1Y mepBoro nopsijaka.

5. Jluneiinpie  JIY  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 crpykrype obero peuerus JIOJY. Otbicka-
Hue o6mero pemenus JIOAY ¢ noctosHHbIME K03 PULIMEHTAMHU.

10. JIHAY BTOpOro nmopsijaka ¢ mocTOSSHHBIMH K03 duiiuen-
tamu. Teopema o cTpykType oOmiero penieHus. Metoa Bapuanuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.

11. Ortpickanue uvactHoro pemenus JIHAY co cnenumans-
HBIM BHUJIOM IIPaBOM YacCTH.

12. Teopema 0 HaJIOKEHUH PEIICHUN.

13. 3apgaum, npuBOJAIIKE K MOHATHUIO JBOWHOTO MHTErpaa.
JIBOMIHON MHTETpayi, ero ompeaeseHue. Teopema CyleCcTBOBAaHUSA
JBOITHOT'O MHTETpaIa.

14. CsoiicTBa, TeOpeMa O CpeTHEM 3HAYCHUH.

15. Beruncnenue npoiiHoro uHterpana. Ilepexon k momsip-
HBbIM KOOpJIMHATaM.
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16. IlpwioxeHus IBOMHOTO MHTETpaja.

17. 3apaumn, npuBopsINE K MOHATUIO TPOMHOIO MHTETpaa.
TpoitHo# MHTErpaj, ero omnpenaesieHue, CBoMcTBa. Teopema cyiie-
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 KpUBOJIMHEHHOTr0 MHTErpalia o KOOpAuHaTaM.

21. CBoiicTBa, BBIYMCICHHWE KPUBOJIMHEWHOTO MHTErpaa
Il pona.

22. ®opmyna ['puna.

23. YcnoBus HE3aBUCMMOCTHU KPHUBOJMHEHMHOrO HHTETpalia
0 ITyTH UHTETPUPOBAHHUS.

24. Haxoxnenue (GyHKIMHU JBYX MEPEMEHHBIX IO €€ IMOJ-
HOMY T depeHuany.

25. IlpunoxeHus: KPUBOJIMHEHHOTO MHTErpajia BTOPOro po-
Ja.

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

27. T'apmonmueckuii psia. ['eomerpuueckas mporpeccus.

28. CBOWCTBA CXOIAIIUXCS PSJIOB.

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

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

31. Crenennsie psagsl. Teopema Abens. MHTepBan u paguyc
CXOJMMOCTHU CTENEeHHOTo psaja. CBOICTBAa CyMMBbl CTENIEHHOTO Psi-
JIa: HEMPEePBIBHOCTH, MOoWIeHHOEe nuddepeHIpoBaHie U UHTETPU-
poBaHuUe.

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

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

4 cemecTp

34. Knaccuduxanus codbithid. [IpocTpaHCTBO 31€MEHTapHBIX
coObITui. Anredpa coOwiTuii. [loHsITHE City4aiiHOrO COOBI-
TUsA. OTHOCHUTEIBHBIE YAaCTOTHI. 3aKOH YCTOWYMBOCTH OT-
HOCHUTEJbHBIX 4acTOT. CBSI3b MEXIY BEPOSITHOCTBIO M OT-
HOCHUTEJIbHOW YaCTOTOM.

35. IlonsiTie BeposiTHOCTH coObITHsA. Kiaccudeckoe u reomeT-
pHUYECKOE OINIPENETIEHUE BEPOSITHOCTH.

36. KomOuHaropuka.

37. HenocpencTBeHHOE BBIYUCIEHHE BeposTHOCTH. [loHsTHe
00 aKkCHOMaTHYeCKOM MOCTPOEHUHU TEOPHH BEPOSITHOCTEH.

38. MeTosl BeIUHCIeHUS BeposiTHOCcTel. Teopema o moBTOpe-
HuM onbIToB (cxema bepnysn). HauBeposiTHeiimas yacrto-
Ta IPU NOBTOPEHUH OIBITOB.

39. CuyuaiiHble BEJIMUMHBI U 3aKOHBI X paclpeleIeHusl.
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40. JIucKpeTHbIe U HEMPEPhIBHbIE CTydyailHbIe BETUYHHBI.

41. Pan pacnipeneneHusl.

42. OyHKIMS pacupeieieHns, IUIOTHOCTh PaclpeieseHus, UX
B3aUMOCBS3b U CBOMCTBA.

43. BeposITHOCTh TOMNaJaHus CIydyallHOM BENWYMHBI Ha JlaH-
HBIJ UHTEpBAJI.

44. YucnoBble XapaKTEPUCTUKH CIydyalHBIX BeIMYMH. Mare-
MaTH4YeCKOe OKUIAHUE U €ro CBSA3b CO CPEeTHUM apudme-
TUYECKHUM (3aKOH Oosbmux uucen). Jucrepcus u cpennee
KBaJPaTUYECKOE OTKIOHECHHE CIIy4alHOW BEJIMYUHBI.

45. Pacnipenenenue I[lyaccona.

46. buHOMHMAIIEHOE pacIpe/eiCHHE.

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

48. lleHTpaabHOM MpeaeTbHON TEOPEMBI.

49. YucnoBble XapakTEPUCTUKH HOPMAIBHOTO 3aKOHA. DYyHK-
nus Jlamiaca. BeruncieHue BEpOSTHOCTH MOMAJaHUS CITY-
YalHOW BEJIMYMHBI HA 3aJaHHBIA UHTEPBAJ B CIy4ae HOp-
MaJIbHOT'O PaCIpeIeICHHUSL.

50. IlonsiTue 0 TByMEpHOM HOPMAJIbHOM PaCIpeeICHUN.

51. IlonsiTue O pa3nuuHbIX (QopMax 3aKoHA OOJBLIMX YHUCEIL.
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. [lonaTre MapKOBCKOTO CIIy4aifHOTO Tpoliecca.

55. [Totoku coOwiTuii. YpaBuenusi Konmoroposa. [IpenensHbie
BEPOATHOCTH COCTOSIHUM.

56. IIpoueccel rubenu 1 pa3sMHOKEHUS.

57.CMO c otkazamu.

58. I'eHepanbHasi COBOKYITHOCTb U BBIOOpKA.

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

60. ToueuHbIe OIEHKN HEM3BECTHBIX MapaMeTPOB pacrpesesie-
HUS 1O BBIOOPKE M HX XapaKTEPUCTUKU: HECMEIEHHOCTb,
3 (PEKTUBHOCTD, COCTOATETHLHOCTD.

61. MeToapl TMOJIyuyeHHUs] TOYEYHBIX OLIEHOK: METOJl MAaKCH-
MaJIbHOTO MPaBAOINOA00Ms, METOJ HaWMEHBIINX KBajpa-
TOB, METOJI MOMEHTOB.

62. aTepBanbHbIe ONICHKU. VIHTEpBaIbHOE OIICHUBAaHUE Tapa-
METPOB HOPMAJIBHOTO PACIIPEAEIEHUS.

63. [TousTe O CTATHCTHYECKOW TUITOTE3€ M 00IIast cxema, oc-
HOBHbIE MeTOIbl €€ mpoBepku. Omubku 1-ro u 2-ro pona.
Pemaromas npouenypa. MomuHocTe kputepus. JloBepu-
TesbHbIe 00macTi. Kputepun npoBepKy rumoTes.

64. Cucrema JaByX Ciy4allHBIX BenuduH. (DyHKIMOHAIBHAS,
CTaTHUCTUYECKAss U KOPPEIALMOHHAS 3aBUCUMOCTH MEKIY
BEJIMYMHAMU.

65. D1eMeHThI KOppEeAIMOHHOr0 aHanu3a. JINHeHHbIN perpec-
CHOHHBIN aHAJIN3.

66. OCHOBHBIE CBOMCTBA PETPECCHUH.
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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. ITonsiTve o HenMHEWHOU perpeccuu. KoppensimuonHoe oT-
HouieHue. OmpeneneHne napaMeTpoB HEIUHEHHBIX ypaB-
HEHHMI PErpecCHy METO0M HaUMEHBIIUX KBaJIPATOB.

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.
OO6mmas1, hakTopHas U OCTaTOYHAS AUCIICPCHUH.

75. CpaBHEHHE HECKOJIBKHUX CPEIHUX METOAOM JUCIIEPCUOHHO-
r'O aHaJu3a.

76. MHOTOMEpHBIE CTATUCTUYECKUE METOBI.

77. CoBpeMEHHbIE MaKeThl MPHUKJIAJHBIX IPOrpaMM CTaTHCTHU-
YEeCKOT0 aHaJIM3a.

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

BYET B DKCIIEPUMEH-
TaJIbHBIX MCCIICIOBA-
HUAX DJIEKTPOOOOPY-
JIOBaHUS M CPEJICTB
aBTOMaTHu3alunuu

TurmoBsIe 3a1a4M K 9K3aMEHY 10 BCEM TeMaM COJEPIKATC B YIeOHO-METOANYECKHX pa3pa-
6oTkax kadenps! m. 3.2. PII/I.
[Ikana u KpUTEpUHN OLIEHUBAHHUS OTBETA 0OYYAIOIIETOCS IPEACTABICHBI B TAOIHUIIE

[Ixana Kpurepuu onienuBanus
Onenka 5 BCECTOPOHHEE 3HAHME MTPOrPaMMHOIO MaTepHalla MaTEMaTUKH; IIPaBUIIb-
(oTnHMYHO) HOE€ IIPUMEHEHNE MATEMATHYECKUX 3HAHWW B PEIICHUM MPUKIIAIHBIX 3a-
Jad.
Onenka 4 3HaHHE MPOTPaAaMMHOI0 MaTepuana; HAINYUE HE3HAYUTENbHbBIX OUIMOOK B
(xopo110) peLIeHUN 3a]1a4; HEA0CTATOYHOE PACKPBITUE COAECPIKAHNS BOIIPOCOB.
Onenka 3 3HaHUE OCHOBHBIX MATEMaTUYECKUX IOHATHM, METOJOB U AJITOPUTMOB,
(Y1OBIETBOPUTENIBHO) | JOMYCKAET OUIMOKH IPH MX IPHUMEHEHUH.
Onenka 2 HET 3HaHWsA OCHOBHOIO IPOrPAMMHOrO Marepuana, NPUHIUIUAIbHBIC

(HEey/IOBJIETBOPUTEIIHHO)

OIIMOKYU NPU OTBETE HA BONPOCHI M B PEIICHUH 3a/1ad.
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6 JIUCT PETUCTPAIIMA U3SMEHEHUI

Howmep
U3MEHE-
HUS

Howmepa nucros

BaMCHCHHBIX

HOBBIX

AHHYJIMPOBaH-
HBIX

OcHOBaHME I BHECEHUS N3MEHEHUH

Ilonnuce

Pacmmgposka
HOJITNCH

Jlara BHECE-
HUS U3MeE-
HEHHUSI




