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Pabouas mporpamma AMCHHUIUIMHBI «MaTeMaTHKa» COCTaBI€HAa B COOTBETCTBUH C TpPeOOBAaHUIMHU
®deiepalIbHOTO TOCYAaPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAapra Beiciiero obOpasoBanus (PI'OC BO),
YTBEP)KIACHHOTO MpHKa3oM MuHHCTepcTBa oOpa3oBanust 1 Hayku Poccuiickoit @eneparnym 14.12.2015 1. Ne
1470. Pabouas mporpamma mpedHa3HAuYeHa [UIg MOATOTOBKM OakanaBpa mo Hampasienuio 23.03.03
IKCIUIyaTaAlUsl TPAHCHOPTHO-TEXHOJOTMYECKMX MAaIIMH M KOMILIEKCOB, npopuiab - Cepsuc
TPAHCHIOPTHBIX M TEXHOJIOTHYEeCKUX MALUIMH M 000py10BAHUS.

Hacrosimas pabovas mporpamMMa AMCLUILIMHBI COCTaBI€HA B PaMKax OCHOBHOW MpoQecCHOHAIBHON
oOpaszoparensHoii nporpammbl (OITOIl) u  yuuThIBaET OCOOCHHOCTH OOYYECHHS IPH HHKIIO3HBHOM
00pa3oBaHMUHM JIUI] C OTPAHUYECHHBIME BO3MOKHOCTSIMU 310poBbs (OB3) 1 nmHBANMHIIOB.

CocraBuTens — CTapmmii IpenomaBarelb kKadeapsl «MaTemMaTHYeCKHE M €CTECTBCHHOHAYYHBIC
TUACITATLINHBD ApxunoBa M.H.

Pabouass mporpamMMa IHCHUIUIMHBI OOCYXKIA€Ha Ha 3acefaHud Kadeapsl «MaTeMaTHYECKUE U
€CTeCTBEHHOHAYYHbIE TUCIUILIIMHBI»
«01» mapta 2017 r. (mpotokon Ne 01).

3aB. kadenpoii «MaTeMaTHISCKUE M €CTECTBEHHOHAYYHBIC
NUCLUIIIIUHED, w = E.M. Bacapsiruna
JIOKTOP TEXHUYECKUX HAYK, podeccop

PaGouass mporpamMMa  IUCHUIUIMHBI ~ OOOpPEHAa  METOAMYECKOW  KOMHUCCHEW  WHXKEHEPHO-
TEXHOJIOTHUYECKOTO (PaKyIbTeTa
«06» mapta 2017 1. (mpoTokoi Ne 05).

IIpencenarens METOIUUECKON KOMUCCUH A.I1. 3p1pstHOB
WHXCHEPHO-TEXHOJIOTUIECKOTO (haKyIbTeTa,
KaHAUJAT TEXHUYECKUX HAYK, TOICHT / "
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1. IlnaHupyemble pe3yJbTAThl 00yUeHHUsI IO THCHHUIIJIHHE, COOTHECEHHBbIE ¢ TNIAHHUPYEMbIMH
pe3yiabTatamu ocBoenusi OINIOII

1.1. lean 1 3aaa4y JUCHUILIHHBI

bakamaBp mo HampaBienuto noAaroroBku 23.03.03 OkcrmutyaTanus  TPaHCHOPTHO-
TEXHOJIOTUYECKUX MALIMH W KOMIUIEKCOB JOJDKEH OBITh IOATOTOBJIEH K CIEAYIOIIMM BUIAM
npodeccuoHabHOM IEATEeIbHOCTH: SKCIEPUMEHTAIBHO-UCCIEI0BATEIbCKON; MPOU3BOICTBEHHO-
TEXHOJIOTMYECKOW; CEPBUCHO-IKCIUTYaTALIMOHHOM.

Heab aucuumInMHbI — chOpMHUPOBaTh Yy OOydYaromuxcsi cucreMy (yHIaMEHTaTbHBIX
3HaHUH, HEOOXOAWMBIX [UIS MOCJIEIYIOIEH MMOATOTOBKM OakanaBpa, CIOCOOHOTO MPUMEHSTH
MaTe€MaTHYECKUE METO/IbI B PEIICHUH MPAKTUYECKUX 33]1a4 CEIbCKOXO035IIICTBEHHOTO TPOU3BOICTBA,
a TaKkXKe CIIOCOOCTBYIOIIUX JalbHEHIIEMY pa3BUTHIO TUYHOCTH.

3agaum IMCUUILIMHBI:

— M3Y4YUTb OCHOBBI MaTEMAaTUYECKOI'0 arapara HeoOXO0AUMOTO ISl PEIICHHSI TEOPETUUECKUX
Y MIPaKTUYECKUX 3a/1a4;

— (dopMUpOBaTh yYMEHHS CAMOCTOSTEIbHO H3ydaTh Y4eOHYI0 M Hay4yHYIO JHUTepaTypy IO
MaTE€MaTHKE U €€ MPUII0KECHUIM;

— Pa3BUBATh JIOTMYECKOE U aJITOPUTMHUUYECKOE MBIIIJIEHUE;

— TOBBIIATH OOUIMI YPOBEHb MAaTEeMaTHUECKOU KYJIbTYPBI;

— (¢opMHpOBaTh HAaBBIKM MAaTEMAaTHYECKOT'O HCCIIECOBAHUS MPUKIAJHBIX BOIPOCOB, YMEHUS
HCIIOJB30BAaTh MAaTEMaTUYECKHE METOJbl M OCHOBBI MAaTEMaTHYECKOI'O MOJEIUPOBAHUSA B
MPUKIIAJHBIX 337a4ax Oyaymeil npodeccHoHaIbHOM NesITeIbHOCTH.

1.2. IInanupyemsble pe3yJbTaThl 00y4eHHs N0 TUCHHUIINHE (MI0KA3ATEJIN
¢OopMHPOBAHHOCTH KOMIIETEH LU )

[lnanupyemsie [Mnanupyemslie pe3yabTaTel 00yueHus no guctumminae (3YH)
pe3yabTaThl OCBOEHUS
OI1OIT
3HaHUS YMEHHUS HaBBIKU
(KOMITCTCHIIHN)
OIIK-3 OO0yuarommiics OO0yuarommiics OO6yuarommiics
TOTOBHOCTD JIOJIKEH 3HaTh: | JOJKEH YMETB: | I0JKEH BIIAJICTh:
MPUMEHSTh CUCTEMY | OCHOBHBIE TMOHSTHUS U | IPUMEHSITh  CHUCTEMY | HaBBIKAMU
(GyHIIaMEHTAIBHBIX | METOABl MATEMATHKH, | (yHIaMEHTATbHBIX MOCTPOEHUS
3HaHUH’ KOTOpBIE 3HaHUW  MaTeMaTUKU | MaTeMaTHYeCKHX
(MareMaTU4ecKuX, | HEOOXOIUMBI UL | IS UAeHTUUKALAY, | MOJIEeH
€CTECTBEHHOHAYYHBIX, | HACHTU(UKALINH, bopMyIUpOBaHUS U | MHKEHEPHBIX  3ajad
WHXEHEPHBIX U bopMynTUpOBaHUS U | pEUICHUS TUTIOBBIX | Ui UACHTU(DUKAINH,
SKOHOMMYECKHUX) ISl | pelIeHUs TEXHUUYECKHUX u | GopMynupoBaHUS U
UAeHTH()UKAINH, TEXHUYECKUX U | TEXHOJIOTHYECKUX perieHus
(GOpMyIHUPOBAHUS U | TEXHOJIOTHUYECKUX npobiem TEXHUYECKUX U
perieHus npooiiem JKCIUTyaTaluu TEXHOJIOTHYECKUX
TEXHUYECKUX U JKCILTyaTaluu TPaHCIIOPTHO- npo0iem
TEXHOJIOTHYECKUX TPAHCIIOPTHO- TEXHOJIOTHYECKUX JKCILTyaTaluu
npobsiem TEXHOJIOTHYECKHX MallMH ¥ KOMIUIEKCOB | TPAHCIIOPTHO-
AKCIUTyaTaluu MaiuH 1 komiiekcoB | — (b1.5.05-V.1) TEXHOJOTUYECKUX
TPaHCIIOPTHO- —(b1.b.05-3.1) MAIllMH ¥ KOMILUIEKCOB
TEXHOJIOTHYCCKUX —(b1.b.05-H.1)
MAaIIMH U KOMIUIEKCOB




[Inanupyemsle
pE3yJIbTaThl OCBOCHHUS

[Tnanupyemblie pe3ynbTarsl 00ydeHus 1o nucuuruinae (3YH)

OI1OIT
(KoMMTeTeHI) 3HAHUS YMEHHUS HaBBIKU
OK-7 OO6yuatonuiics Obyuarouuiics OOyuarommiicst JOKEH
CIOCOOHOCTH K JOJIKEH 3HATh: | JOJIKEH YMETh: | BIaJIETh: HaBbIKaMU
CaMOOpPraHU3allui U | CIIOCOOBI pa3BHUBAThH HABBIKH | CAMOCTOSITEIILHOTO
caM00Opa30BaHUIO | CAMOCTOSTEIHLHOTO caM000pa30BaHus; puoOpeTeHns 3HaAHUHN
NpHOOPETEHUSI HOBBIX | IPUMEHSTh METOABl U | B
3HAHUU, YMEHHH, | CpeACTBa HernpodeCcCHOHATBHOU
HABBIKOB JUIS | CaMOTIO3HAHMSI, U mpodecCHOHATHHON
JMYHOCTHOTO U | camMoaHaiu3a U | JesTeNbHOCTH;
npo(ecCHOHATLHOTO | CAMOOIICHKHU criocobamu u
pPa3BUTHSI; OCHOBHBIC | IOBEACHUS — nprueMamMu
nousituss u npasuia | (b1.5.05-Y.2) CaMOOpPraHu3aluu u
caMOOpraHu3aluu — caMOyMpaBJIEHUS —
(b1..05-3.2) (b1.5.05-H.2)

2. Mecro aucummiuHbl B cTpykrype OIIOIT

Jucnunianna «MaTteMaTthka» OTHOCHTCS K Oa3zoBoi yactu bioka 1 (B1.5.05) ocHoBHOI
npoeCCHOHAIBHOW ~ 00pa30BaTEIbHOM  MPOTpaMMBl  aKaJIeMHYECKOro  OakajaBpuata IO
HanpasiieHut0 1oArotoBku 23.03.03 Oxcrulyaranusi TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIUH H
KOMIUIEKCOB, Mpoduiib - CepBHUC TPAHCTIOPTHBIX U TEXHOJIOTMYECKUX MAIIUH U 000PYJOBaHUS

Pa3nenbl JMCHUIIMHBI U MEKTUCITUNJIMHAPHBIE CBA3H € 00ecneYnBAKIIHMH
(mpeamecTBYIOIMMH) U 00ecieYnBaeMbIMU (MOCJIETYHIIUMH) IUCHUILTHHAMMA

HaumenoBanue
o0ecreunBaroIX
(mMpeamecTBYOUUX) U
o0ecreynBaeMbIX
(mocneayrommx)
JTUCIUATIIAH, TPAKTUK

dopmupyemble KOMIETEHIINH

/o

Pazmen 1 Pazmen 2 Pazgen 3 Paznmen 4 Pazgen 5

[IpenmecTByronye AUCUUIIINHBL, TPAKTUKH B Y4€OHOM ILJIaHE OTCYTCTBYIOT, IIOCKOJIBbKY
JTUCLUILIMHA u3yvaeTcs B 1 cemectpe

HOCHGI[yIOH_II/Ie JAUCHUIIJIMHBI, ITPAKTHUKHU
1. | Dxonomuka otpactu | OIIK-3 | OIIK-3 OIK-3 |

OIK-3 | OIIK-3

3. O0bém nucuMIUIMHBI U BUABI Y4eOHOH padoThl

O0bem gucuuiinHel coctaBisgeT 10 3avetHbix eauauly (3ET), 360 akameMudueckux daca
(manee yacos). JucruminHa uzydaercs B 1, 2 u 3 cemecrtpax.



3.1. Pacnpenesienue o0bemMa JMCHUILIMHBI 10 BHAAM y4eOHOH padoThI

Bun yaeOHO# paboThI KonuyecTBo acoB
KonrakTHasi pa6ora (Bcero) 188
B mom uucne:
Jlexyuu (JI) 68
Ilpaxmuueckue 3auamus (113) 120
Jlabopamopuwie 3anamus (J13) —
CamocrositeqbHasi padora odoyuarwmmxcs (CP) 91
KonTtpoJas 81
Hroro 360
3.2 Pacnipenesienne y4eOHOIro BpeMeHH 10 pa3jiesiaM U TeMaM
B TOM YHCIIC
KOHTaKTHAast .
No Bcero pabora =
HaumeHoBaHHe pa3eiioB U TEM 2
TEMBI 4acoB =
CP o
J | JI3 | 113 2
1 2 3 4 5 6 7 8
Paznen 1. JIuneitnas anreOpa u aHaIUTHYECKAsi TEOMETPUS
1.1. | DJIeMeHTBI TUHEHHON anreOpbl 14 2 - 6 6
1.2. | DJIeMEeHTBI BEKTOPHOM anreOpsl 14 3 - 6 5
1.3. | AHamuTHYECKasi TEOMETPHS 21 6 - 10 5
Paznen 2. MaremaTuueckuii aHanus
2.1. | BBenenne B MaTeMaTUUECKUN aHAIN3 24 7 - 10 7 X
29 I[I/I(bqv)epeHuHanLHE)e rcuucieHue QyHKIUHA 2 6 i 10 | 6 X
OJTHOM MepeMEeHHON
2.3. | HeonpeneneHnHblit HHTErpaj 19 4 - 10 | 5 X
2.4. | OnpeneneHHbI HHTErpal 15 4 - 6 5 X
2.5. | ®yHKUMN HECKOJIBKMX NEPEMEHHBIX 19 4 - 10 | 5 X
2.6. | DIIeMEHTBI TEOPUH TTOJISI 6 - - - 6 X
57 DneMeHTHI Teopur (PYHKIUU KOMIUIEKCHOTO g i i 4 4 <
MIEPEMEHHOTO
2.8. | Teopust nuddepeHIManbHBIX YpaBHCHUI 27 8 - 12 | 7 X
) KpatHsbie, kpuBoMHEHbIE U TOBEPXHOCTHBIE 2 4 i 2|6 «
WHTETPAIbI
2.10. | YnucnoBble ¥ GyHKITMOHATBHBIC PSIIBI 19 6 - 8 5 X
Pasnen 3. Teopust BeposiTHOCTEN
3.1. | Cnyu4aiiHbie COOBITHS 10 4 - 4 2
3.2. | Cny4aiiHble BEJINYMHBI 8 4 - 2 2
3.3. | DneMeHThI TEOpUH CIIy4aiHbIX POLIECCOB 4 - 2 2




B TOM 4HCIIE
KOHTAKTHas p
No Bcero pabora =
HaumeHoBaHue pa3eiioB U TeM 2,
TEMBI JacoB 2
CP
JI JI3 | 113 S
1 2 3 4 5 6 7 8
Pa3nen 4. MatemaTnueckas CTaTUCTUKA, CTATUCTUYECKUE
METO/Ibl 00PaOOTKH IKCIIEPUMEHTAIBHBIX TAHHBIX
4.1. | Ananu3 BapualMOHHBIX PS0B 6 2 - 2 2
4.2. | IlpoBepka CTaTUCTUYECKUX THIIOTES 6 2 - 2 2
DNEeMEHTHI KOPPEISUOHHO-PErPECCUOHHOTO
4.3. 6 2 - 2 2 X
aHaau3a
4.4. | DieMeHThl AUCIIEPCUOHHOTO aHaIu3a 4 - - 2 2 X
Pazgen 5. HekoTopeie crierinanbHbIE TEMbI
5.1 | DneMeHThl JUCKPETHON MaTeMAaTHUKHU 5 - - - 5 X
KoHTpo:b 81 X X X x | 81
HToro 360 68 - 120 | 91 | 81

4. CTpykTypa u coaepKaHue TUCUUILINHBI
4.1. Conep:xaHue TUCHUILINHBI

Pasznen 1. JIuneiinas ajredpa u aHaIuTH4YECKAsi TeOMeTPHsi

DJIeMeHTHI JINHeIHOH aJredpbl

3HavyeHWEe Kypca MaTeMaTHKd B NMPOGEeCcCHOHATBHOW MOATOTOBKE M MpodecCHOHATbHON
nesTenbHoCTH. OpUEHTHPOBOYHAs OCHOBA JACWCTBUM IO NMPUMEHEHHIO MaTEMaTHKU B PELICHUU
IIPUKJIAJHBIX 3a4a4; MOHATUSA MATEMaTUYECKOTO0 MOJEIMPOBAHUS, METONA M AITOPUTMa PEIICHHUS
3aad. DJIEMEHThl MaTeMaTH4eCKOH JIOTMKH; HEO0OXOAMMOE M J0CTaTO4YHOe YyciaoBHs. CHUMBOJIIBI
MaTEMaTHUYECKOH JIOTHKH, UX UCIIOIb30BAHUE.

Jlunelinple TnpeoOpa3oBaHMA M UX MAaTPHLbI, JACHCTBUS ¢ HuUMHU. [loHsTue oOparHOMN
Marpuilbl. CHCTEMBI IBYX M TPeX JIMHEHHBIX ypaBHEHU. MaTpuyHas 3alucCh CUCTEMbI JIMHEHHBIX
ypaBHeHUM u €€ pemeHue. Panr martpuusl. basucubeiii munop. Teopema Kponekepa-Kanemmu.
HccnenoBanue COBMECTHBIX CHCTEM JIMHEHMHBIX ypaBHEeHHMU. basucHbie pemenus. Cucrema n
JMHEWHBIX ypaBHEHUH C n Hew3BecTHbIMH. Metoa [aycca. Haxoxnenue oOpaTHON MaTpHIIbL.
Ompenenurend BTOPOTO W TPETHErO TMOPSIKOB, HMX CBOWCTBAa. MUWHOpPHI W anreOpanyeckue
JONIONTHEHUs. BpbIuncieHue ompenenurens pa3jiokeHueM 1o crpoke (cronbiy). Dopmyns
Kpamepa.

DJIeMeHThI BeKTOPHOM aJredpbl

Bekropsl. JIuHeliHble onepalnd HajJ BEKTOpaMU. TeopeMbl O MPOEKIMM BEKTOpa Ha OCh.
Koopaunats! Bektopa. JInHeliHO HE3aBUCHUMBIE cucTeMBI BEKTOpOoB. ba3uc. Paznoxenue Bekropa no
0a3ucy. Hampasnsiomue KOCHHYCHI U JUIMHA BeKTOpa. [IoHATHE 0 BEKTOPHBIX JUarpaMMmax B HayKe
n TexHuke. CKalsgpHOE MPOM3BEIECHUE BEKTOPOB M €0 CBOICTBA, BBIPAKEHUE B KOOPIMHATHOU
dbopme. JlmmHa BEKTOpa W Yrojl MEXIy JABYMs BEKTOpaMH B KOOpIWHATHOW (opme. YcioBue
OPTOTOHAJILHOCTH JBYX BEKTOPOB. MEXaHUYECKUH M TE€OMETPUYECKUM CMBICI CKaJSIPHOIO
Ipou3BeNeHNA. BeKTopHOe npou3BeleHHE [OByX BEKTOPOB, €ro CBOMCTBA, BBIPA)KCHHE B
KOOpAMHATHON (opMme. YciaoBHE KOJUIMHEAPHOCTH ABYX BEKTOpoB. IIpocreifime mpuiokeHus
BEKTOPHOIO npou3BeeHus. CMelaHHoe IPOU3BEICHUE TPEX BEKTOPOB. CBONCTBA U BBIPAKCHHE B
KoopauHaTHOH Gopme. [IpuMeHeHne cMemanHOro MPOM3BEACHHUS B PEIICHUH MPUKIAHBIX 3a7a4.




AHaJIMTHYECKOH reOMeTPUH

YpaBHEeHHs TUHUN Ha TJIOCKOCTH. Pa3nuunbple GopMbI ypaBHEHHUS MPSMON Ha TJIOCKOCTH.
VYron mMexay HNpsSMbIMH. YCIIOBHE NApajuIEIbHOCTH U NEPHEHIUKYIsApHOCTU. Ilepeceuenue nByx
NpsMBIX. YpaBHEHHE My4yKa MPSAMBIX, MPOXOIANIMX Yepe3 AAHHYK TOUKy. MeToj KoopAuHAr.
OcHOBHBIE 337]aul HAa METOJ KOOPAMHAT (PacCTOSHUE MEXIY ABYMS TOUKaMH, JIE€JIEHUE OTPE3Ka B
JAHHOM OTHOIICHHUHU, PACCTOSIHHE OT TOYKH 10 MpsaAMoii). KpuBbie BTOporo mopsjka: OKpy>KHOCTb,
IMIC, runepbosa, mapabona, UX TEOMETPUYECKHE CBOWCTBA M ypaBHEHMS. DKCIIEHTPUCUTET
uUINC ¥ TUnepOonsl. AcuMmnToThl Tunepoonsl. ConpsokéHnas runepOosna. [lonstue o6 obmem
ypaBHEHHH KPUBOW BTOPOTO MOPSIIKA U MPUBEICHUE €r0 K KAHOHNYECKOi popme myTéM mepeHoca.

[ImockocTh.  YpaBHEHHE  IIOCKOCTH, MPOXONSIIEH  4Yepe3  JaHHYl TOYKYy U
NEPIEHANKYIISIPHO JaHHOMY BekTopy. OOIee ypaBHEHHE IJIOCKOCTH U €r0 YacTHBIE BUIBI. YTOI
MEXy TUIOCKOCTSIMH, YCJIOBUS MapajlIeIbHOCTH U MEPHEHAUKYISIPHOCTH. YTOJ MEXIY MPSMOM U
IJIOCKOCTBIO, YCIIOBUSI MapajuIeIbHOCTU M NEPIEHIUKYJISIPHOCTH. 3a7ada O HAXOXKIEHUM TOUYKH
nepeceyeHus MpsMoi U MI0CKOCTH.

VYpaBHeHHE TOBEpXHOCTH B mpocTpaHcTBe. Lmnmmanpuyeckue mnoBepxHocTH. Cdepa.
Onnmuncona. ['mnepoonounsl. [lapabonounsl. Konyc. KanoHuueckue ypaBHEHHS MOBEPXHOCTEH
BTOpOro mopsnka. ['eomerpuueckue CBOMCTBAa 3TUX MOBEPXHOCTEH, HMccieqoBaHuE UX (HOPMBI
METOJIOM ceueHHi. TexHnYecKne NpuiaoKeHUss FeOMETPUUECKUX CBOMCTB TOBEPXHOCTEM.

ITonspHble KOOpAMHATHI HAa IIJIOCKOCTH, MX CBSA3b C JEKAPTOBOM CHUCTEMOM KOOpAMHAT.
KpuBble B moJISIpHBIX KOOpAMHATAaX (KapaAMOWIa, COUpalib, JIeMHUCKaTa). llunuHapuueckue u
cepuueckre KOOpAMHATH B IPOCTpaHCTBE. PasznnuHble crocoObl 3a1aHus TMHUN U TIOBEPXHOCTEH
B IIPOCTPAHCTBE.

Pa3znen 2. MaremaTuyecKni aHAIU3

BBenenue B MaTeMaTHYECKHUH aHAJIN3

MHoxecTBO BemniecTBeHHBIX uymcend. Dynkius. O6nacte ee ompeneneHus. CrocoObl
3ananus. OCHOBHbBIE 3JIeMEHTapHble (YHKIMHU, X cBoiicTBa M rpaduku. CroxkHble U OOpaTHbIE
¢bynkuuu, ux rpapuxu. Knaccudukauusa ¢yHkumii. YucnoBble MOCienoBaTeNbHOCTH, UX POJIb B
BBIUMCIUTENbHBIX Mpoleccax. [lpeaen uyucioBoil mocienoBaTenbHOCTH. Cxonsgmmecs Hu
pacxoAsIrecs: YUCIOBbIE MOCIEI0BATENIBHOCTH. TeopeMa 0 CylecTBOBaHUM IIPEIeIa MOHOTOHHOM
OTpaHWYCHHOW TocienoBaTebHOCTH ((popmynupoBka). Yucino e. HartypanbHbie morapudmsl.
[Mpenen ¢bynkuuu B Touke. [Ipenen ¢pynkuu B 6eckonedHocT. [Ipenensl MOHOTOHHBIX (DYHKITHIA.
beckoneuno Maneie U OeckoHeuHO OonbimMe (QYHKIIMM B TOYKE, MX CBoHcTBAa. CpaBHEHHE
O6eckoHeyHO MaublX. [lopsmok MajocTH. DKBUBAJCHTHbIE OeCKOHEYHO Maible. HempepbIBHOCTH
(GyHKIMA B TOUYKE U HA MHOKeCTBE. Touku pa3ppiBa PyHKIIMU U UX Kiaccudukanuu. [{eficTBust Haxa
HENpepbIBHBIMU  (PYHKIUAMH. HenpepbIBHOCTH OCHOBHBIX 3JeMeHTapHbIX (yHkiuid. CBoiicTBa
(GyHKIIMM, HENpepbhIBHOM Ha OTpe3Ke: OrpaHUYEHHOCTh, CYIIECTBOBAHUE HAMOONIBIIET0 U
HaMMEHBIIETO 3HAYE€HUH, CYIIECTBOBAHNE IPOMEKYTOUHBIX 3HAYEHUH.

JAnddepennuanbHoe ucuuciaenne (PyHKIMUA OJHOM MepeMeHHOI

3amauy, NPUBOAAIIME K MOHATHIO Npou3BoAHOM. OmpeneneHue npousBogHou. Ilonstue
byakunn, muddepenuupyemoit B Touke, nuddeperiuan GyHKIUT 1 ero TeOMETPUUYECKUA CMBICIT.
[Tpou3BosHas GyHKINH, €€ CMBICHT B Pa3IMUHBIX 33/1a4ax. [[pon3BOJHBIE OCHOBHBIX JIEMEHTAPHBIX
¢dbynkumii. [IpaBuna HaxoxneHus mpousBoAHoW W auddepennmana. [IponsBomHast CIOKHON U
obpatHoit (pyHkuu. MHBapuanTHOCTh (hopMbl tuddepennmana. [Ipumenenune auddepeHnmana x
npuOMDKEHHBIM  BhiuncieHusM.  ludbdepennupoBanne  QyHKOMi, 3aJaHHBIX  HESBHO,
napamerpudecku. Touku skctpemyma ¢yHkiuu. Teopema ®Depma. Teopemsl Posuis, Jlarpanxa,
Komm, nx npumenenue. [Ipasuno Jlonutans mis packpblTusi Heonpeaenénnocren. [IponsBoaubie u
[[I/I(l)(bepeHLII/IaJIH BBICIIUX MOPSAKOB. HeunBapuantHocTs (opmbl nuddepeHuanos BhICIIUX IOPSALKOB.
VYcnoBus MOHOTOHHOCTH (YHKIIUU. DKCTpEeMyMbl (GYHKIIMH, HeoOXoaumoe ycioBue. JlocraTounble
ycnoBust. OTbICKaHHE HAUOOJBIIEr0 U HAMMEHBIIEro 3HaueHU QyHKIMHU, TuddepeHpyeMoil Ha
uHTepBasie. lccrnenoBanue BBIMYKIOCTH M BOTHYTOCTH Tpaduka ¢(yHkuumu. Touku mneperuba.
AcumnroTsl rpaduka ¢ynkmuu. IlonstHe 00 acuMnToTHYecKOM paszinoxkeHuu. OOmas cxema
UCCIe0BaHus PYHKIMH U TOCTPOCHUSI rpaduKa MO XapaKTePHBIM TOUKAM.



Bekrop-¢pynkuus ckansgpHoro aprymenta. 'onorpad. Ilpenen u HenmpepbIBHOCTH BEKTOP-
byakuun. uddepernupoBanne BeKTOp-QyHKITNN, MEXaHUYECKUH U TEOMETPUICCKUNA CMBLT
MPOU3BOIHOM BeKTOp-GyHKunu. [Ipunoxxenus k Mexanuke. Juddepeniman 1yru KpuBoi 1 ero
reoMeTpuyeckuii cMbica. CpenHsisi KpUBU3HA KPUBOM U KpUBU3HA B TOUKe. Paanyc u rieHTp
KPUBU3HBI.

HeonpeneseHHblii HHTErpaJ

[TepBooOpasnas. HeomnpeneneHHplii WHTETpan U €ro CBOicTBa. lMcmonb3oBaHWE TaOIMIIBI
OCHOBHBIX MHTErpajgoB. MeTobl MHTETPUPOBAHUSA: MHTETPUPOBAHHUE 3aMEHOM MEPEMEHHOW U IO
9acTsSIM, HHTETPUPOBAHUE PAMOHATBHBIX IPOOCH, TPUTOHOMETPUUIECKHE MOJCTAHOBKUA M METO/IBI
«paloHaIn3auuu» UHTerpaioB. [loHsATHe «Oepymuxcsi» U «HEOepyIIUXcs» HWHTErpajlioB B
ANIEMEHTAPHBIX (PYHKIIHSIX.

OnpenesieHHbIH HHTETPAJI

3anauy, NPUBOASIINE K MOHATHIO ONpPENEICHHOro MHTerpaia. OnpeneneHHbld MHTErpal,
KaKk Tpeaes HWHTerpaabHOi cyMmbl. [loHsTHe 00 wuHTerpupyemon (QyHKIUH, (GopMyIHpoBKa
TeopeMsl cyliecTBOBaHus. [Ipocrelimue cBoKCTBa ONPeAeIEHHOIO HHTErpajla, TEOPEMa O CPEIHEM.
Cpennee 3nadyenue ¢pyHKuuu. [IporsBoaHas ot onpeaenéHHOro HHTErpaia Mo BEpXHEMY Mpeeny.
CBs3p MeXay ompelenéHHbIM HHTErpasioM M rnepBooOpasHoi ¢ynkuued. @opmyna HeprotoHa-
JleitbHula, ee npUMEHEHHE JJIs BBIYUCICHUS OINpEACNIEHHBIX HHTErpajoB. Beruncienue
OTpeIeIEHHBIX MHTETPAIOB CIIOCOOOM TOJCTaHOBKHU U 1O 4acTsAM. HecoOcTBEeHHBIE MHTETPajbl €
OECKOHEYHBIMU TIpelelaMd U OT HEOrpaHWYeHHbIX (YHKUUNA, HX OCHOBHBIE CBOMCTBA.
I'eomeTprueckoe MPHUIOKEHHE ONPEACAEHHOIO HHTErpaia: BBIYMCICHUE Iulomanei ¢uryp,
OTPaHUYEHHBIX KPUBBIMH B JIEKApTOBOW M TMOJSPHOW CHCTEMax KOOpAUHAT, O0BEMOB TeN IO
IJIOIIAISIM TIOTIEPEYHBIX CEUEHHUM W Tell BpallleHUsl, JJIMH AYT KPUBBIX, IJIOIIAJEH MOBEPXHOCTEHN
BpaieHus. [Ipunoxxenus nHTErpaia K peeHuIo IpoCcTeHnX 3a1a4 MEXaHUKH U (PU3HUKH.

DYHKIUN HECKOJIbKHX MEePeMEeHHbIX

OyHKIIUM HECKOJIBKMX mepeMeHHbIX. OOmacte ompexaeneHus. Ilpexen  ¢yHKIUH.
HenpepbsiBHOCTh. HEkOTOpBIE MOHATUA Tomonoruu. YactHele npous3BoaHbIE. X reoMmerpruueckuii
CMBICIT (U1 ciiydas AByX mepeMeHHbIX). [lomHoe mpupamenue ¢yHkuuu. Teopema O IMOTHOM
npupanieann. [lonapii guddepeHnnan, ero CBs3b C YaCTHBIMU MPOW3BOAHBIMU. [IpuMmeHeHHE
noHoro auddepeHnmrana Kk TpUOIMKEHHBIM BBIYUCICHUSAM. MHBapHaHTHOCTH (POPMBI MOJTHOTO
muddepennmana. YcioBus, MpH KOTOPbIX BblpakeHue P(x,y)dx + Q(x,y)dy sBisercs MmoaHbIM
muddepennmanom. (uddepennupoBanne cinoxuoit Gpynkimu. KacarenpHas TIOCKOCTh U HOPMaJlb
K moBepxHocTu. ['eomerpuueckuii cMpica nonHoro auddepenunana. YacTHble NMPOU3BOJAHBIE U
noyiHble  AuddepeHuransl  BBICIIUX —MOPAIKOB. TeopemMa O CMENIAHHBIX MPOM3BOAHBIX
(popmynupoBka). Dopmyna Teinopa. HesBabie Qynkmun. TeopeMbl — CyIIECTBOBAHHS.
JuddepennrpoBanue HESBHBIX (QYHKIUNA. DKCTpeMyMbl (DYHKIIMA HECKOJIBKHX TIEPEMECHHBIX.
Heobxonumoe ycmoBue skctpemyma. JloctaTouHnble ycioBusi dkcrpemyma. OTbIckaHue
HauOOJIBPIIMX W HAWMEHBIIUX 3HAUYeHWH (QYyHKIMU. 3amada oOpaboTku HaOmomeHuid. I[lombop
MapaMeTpoB KPUBBIX IO CIOCO0y HAUMEHBITUX KBaapaToB. [ToHATHE O cToc00ax BhIpaBHUBAHUSI.

JJIeMeHThI TEOPHH TOJIA

CkangpHoe u BekTopHoe mosid. lloBepxHoctn M nuHMM ypoBHsS. IlpousBonmHas 1o
HampaBieHuto. ['pagueHT (yHKIMM W ero cBoiicTBa. CBsA3b TpaJMEHTa C TOBEPXHOCTAMH M
nuHugAMH ypoBHs. [loHsiTue o moroke BekropHoro nois. Juseprenuus. opmyna Octporpaackoro-
lNaycca. Hupkynamus nonst. Porop nosst. @opmyna Crokca.

DJIeMeHTHI TeopuHu (PyHKIMH KOMILJIEKCHOTO EPeMEeHHOI0

KommuiekcHble yncna, aeicTBus ¢ HUMU. M300paxeHne KOMIUIEKCHBIX YUCel Ha TIOCKOCTH.
Monysb 1 apryMeHT KOMITJIEKCHOTO uncia. VMx cBoiicTBa. Anredpandeckas ¥ TPUTOHOMETpUYECKast
(GbopMBI KOMIUIEKCHOTO uHclia. AnreOpanueckue JnedcTBus Haj Humu. Dopmyna Dinepa.
[TokazarenbHast Qopma KomIuieKcHOro uyucia. KopHM U3 KOMIUIEKCHBIX uucen. DyHKuuu
KOMIUIEKCHOTO TEPEMEHHOr0. DieMeHTapHble aHanuTuueckue pyHkuuu. Juddepenuupyemocts.
VYcnosusa Komm-Pumana. HHTerpupoBaHue no KOMILIEKCHOMY aprymeHtry. Teopema Komm.
Wuterpanbras ¢popmyna Kormm.



Teopust nuddepeHIHANBHBIX YPABHEHH I

®usnueckue 3a/1a4y, MIPUBOSAINE K g depeHInaTbHBIM YPABHEHUSIM.
Huddepenunanbupie ypaBHeHUs TepBoro mnopsaka. Ilonstue o0 o0mieM M YacTHOM pelICHHH.
WNuterpanbusie kpuBble. Hauvanbubie ycnoBus. 3amada Komm. Teopema cyiiecTBOBaHUS U
€IMHCTBEHHOCTH pemieHusa 3anaun Komm. OCHOBHBIE KiIacCchl YpaBHEHHWI, MHTEIpPUPYEMBIX B
KBaJIpaTypax: ¢ pa3JesaioluMuUcs epeMeHHbIMU, OJHOPOHBIE U JHHENHbIe. [lonsTue 06 ocobom
pemennu. Ilome wHampaBiaenuit nuddepeHmansHoro ypaBHeHUs. M3oxnuubl.  [IpunoxxeHus
mudepeHIMATbHBIX ~ YpPaBHEHUH  TEPBOrO  MOPSAAKAa B Pa3MYHBIX  O0JacTsIX  HAyKH.
Juddepenunanbapie ypaBHEHUS BhICHIMX NopsakoB. Obmiee u yactHoe pemieHue. 3anada Komm.
[TonsTre o KpaeBbIX 3amadax sl AUQdepeHIranbHbIX ypaBHEHUN. YpaBHEHHUs, JOMYyCKaollne
MOHMXeHue nopsaka. [Ipumeps! npuMeHeHus nupdepeHuaNbHbIX YPAaBHEHUH B HAyKe M TEXHHKE.
Jluneitnsle auddepeHnnanbHble YpaBHEHUS, OJHOPOAHBbIE W HeonHoponHble. [loHsTue oOiero
pemenust. CBoicTBa ux pemieHuil. JIuneiino nesaBucumbie perieHns. CTpyKTypa oOLIero pemeHus.
Jluneitnsle omgHOponHBIe Au(dEpeHLnaIbHble YpaBHEHHS BTOPOrO TMOPSAKAa C MOCTOSHHBIMU
kodpdunmeHTamMu. XapakTepUCTUIECKOE ypaBHEHHE. 3aUCh OOIIET0 PelIeHUsI B 3aBUCUMOCTH OT
KOpHEH  XapaKTepucThyeckoro ypaBHeHHs. CTpykTypa OOIIEro  pemieHus JIMHEHHOTO
HEOJAHOPOJHOIO0 ypaBHEHHMsA. Teopema O HAJOKEHUM pPELICHUM. YpaBHEHUs C IIPAaBOM YaCTHIO
cenranbHoro Buaa. [IpuyiokeHHss K ONMCAHMIO JIMHEHHBIX Mozeneil. Merton Bapuanuu
MIPOU3BOJILHBIX TMOCTOSIHHBIX. JIMHelHble auddepeHnnanbHble yYpaBHEHUS C MOCTOSIHHBIMU
Kod(ppurmeHTaMu BBICIITUX TTOPSIKOB.

Hopmanbhas cucrema nuddepeHunanbHbIX ypaBHEHUH. ABTOHOMHBIE CUCTEMBI. BekTopHas
3allMCh HOPMAJIbHON cucTeMbl. ['eomeTpuueckuid cmbici penieHus. Da3oBoe MPOCTPAHCTBO
(mmockocTh), (asoBast KpuBas. [IpunoxeHuss B JUHAMUKE CHCTEM MaTepUajIbHBIX TOYEK, B TEOPUU
aBTOMATHUYECKOT0 yIpaBlieHUs, B Ouonoruu u T.n. 3anada Komwu ayis HOpMaJbHON CHCTEMBI
muddepeHIManbHbIX ypaBHeHUH. Teopema CyliecTBOBaHUS M €IMHCTBEHHOCTH PEILCHHS 3a/lauu
Komm. Meron uckitoueHus Ui pelieHrus HOPMaJIbHBIX CUCTEM Au]QepeHInanbHbIX YpaBHEHHI.
Cuctembl nIuHEHHBIX IudQepeHInanbHbIX ypaBHEHMH, CBOWCTBa perieHuil. Pemenue cucrem
JTUHEUHBIX U] depeHITHATBHBIX YPABHEHHH C MIOCTOSHHBIMU KOA(h puIineHTamu.

KpaTtHble, KpruBoJIMHEeiHbIE U TOBEPXHOCTHbIE HHTETPAJIbI

3agauu, MPUBOIAIINE K MOHATHIO KPATHBIX MHTErpajoB. /[[BOWHOW WM TpPOWHOW WHTETpabl,
ux cBoucTBa. POpMYIMPOBKAa TEOPEMBbI O CYIIECTBOBAHMM JABOMHOrO HHTErpana. Teopema o
CpelHEM 3HaueHUHU. Brlunciaenne KpaTHbIX MHTErpajioB MOBTOPHBIM UHTErpupoBanueM. [lepexon B
JBOWHOM HMHTErpajie K MOJSIPHBIM KoopauHaTtaM. ['eomerpuueckue W (pu3nuecKue MPUIOKESHUS
JBOMHOrO MHTErpaja: BbIYMCICHHE OOBEMOB Ted, IUIOMIAJe M MacChl IJIOCKUX (Uryp,
CTaTUYECKUX MOMEHTOB, KOOpDAMHAT IIEHTpa TSDKECTM M MOMEHTOB HWHEPIHMH IUIOCKHX (UTYD.
Ilepexon B TpoWHOM HHTerpaje K IWIMHAPUYECKUM U CHEpUYecCKUM KOOpJIUHATaM.
I'eomerpuueckue W (U3NUECKUE NPHIOKEHUS TPOHHOIO HMHTErpajia: BBIYHCICHHE OOBEMOB U
Macchl TeJl, CTAaTUYECKNX MOMEHTOB, KOOPAUHAT LEHTPA TSHKECTH U MOMEHTOB MHEPLIUU TEI.

3ajaun, NOpUBOJAIIME K TOHSATHUSM KPUBOJIMHEHHBIX M TOBEPXHOCTHBIX MHTETPAJIOB.
OrnpeneneHne MOBEPXHOCTHBIX MHTErPAJIOB, UX CBOMCTBA, MpUMEpPHI BblUMCIEHUA. OmnpezneneHue
KPUBOJIMHEMHBIX WMHTErpajioB IEPBOTO M BTOPOrO pOJA, UX CBOWCTBA, MPUMEPHI BBIUMCICHHUS.
®opmyna ['punHa. YcinoBus HE3aBUCUMOCTH KPUBOJUHEHHOTO MHTETpajia OT MyTH UHTETPUPOBAHUS
(nmnockuii ciryyait). Haxoxxaenne pyHKIUU IBYX EPEMEHHBIX 0 €€ MoJHOMY qudepeHuany.

YucaoBble 1 PYHKIMOHAJIbHbIE PAIbI

UYucnoseie psaael. CxoguMocTh M cymMma psga. HeoOxomnmoe ycioBHE CXOIUMOCTH.
HevictBusa ¢ psaamu. PacxonumocTts rapmMoHuYeckoro psiga. OCHOBHBIE CBOWCTBA CXOISLIUXCSA
psanoB. Psnel ¢ monoxuTenbHbIME uwieHamu. [lpusHaku cpaBHeHus, Jlamambepa, Komrm.
OOOOMmEHHBIN P KaKk TpUMEpP OJTAIOHHOTO psfga. 3Hakouyepenmyromuecs psabl. [IpuszHak
Jleitonumna. OneHka ocTaTka psga. AOCOMIOTHAS U HEaOCOMIOTHAS CXOAUMOCTh. DYHKIIMOHABLHBIC
psanel. OOacTh CXOAMMOCTH, METOABI ee ompenencHus. CremneHHbIe psabl. Teopema AGens.
WHuTepBam M paaumyc CXOOUMOCTH CTENEHHOro psaa. CBoilcTBa CyMMBbl CTEIIEHHOIO psija:
HENPEepPBIBHOCTh,  BO3MOXHOCTh  MOWIEHHOTO U depeHIUpoBaHUs W HHTETPUPOBAHMUSL.
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Psn Teitnopa u Maknopena. Pasnoxxenue QyHKIMA B cTeneHHbIe psiibl. [IpuMepsl pa3moKeHHs.
[IpuMeHeHHEe CTENEHHBIX PSOB B NMPUOIMKEHHBIX BBIYUCICHUAX: BBIUHUCICHHE OIpeneiIEHHbIX
MHTETPaJIoB, pemieHue 1updhepeHuanbHbIX YpaBHEHUIH.

Panet dypbe o TpuroHomerpudyeckum cucremam. Popmyibl 118 KO3PGUIUEHTOB psaa.
Paznoxenue ¢pyHkuuii B TpuroHomerpudeckue paasl Oypee. Pag @ypoe 11 4ETHBIX U HEYETHBIX
byakumii. opMyaUpPOBKAa JOCTATOYHBIX YCIOBHH CXOAUMOCTH psnoB Dypeve. Psag dypwe mns
¢GbyHKIMU ¢ JTIOOBIM MEPHOAOM. YCIOBHE MOTOYEYHOW CXOTUMOCTH M CXOIMMOCTH «B CPEIHEM».
[Ipumenenue TpuroHomeTpuieckux psanoB Oypbe B NpHUOIMKEHHBIX BbhIUUCIeHUAX. [loHsTHE O
MPAaKTUYECKOM IrapMOHHYECKOM aHaiu3e. Murerpan @ypsbe.

Pasznea 3. Teopusi BeposiTHOCTEH

CayuaiiHble cOObITHS

[IpenMet Teopun BepOSATHOCTEN. 3HAUEHUE Kypca TEOPUU BEPOSITHOCTEN U MATEMATHYECKOM
CTaTUCTMKH B  MNPO(PECCHOHATBHOW TOATOTOBKE M  NPO(ECCHOHATBHOW  JEATENbHOCTH.
OpueHTUpOBOYHAs OCHOBA [JIEUCTBUA 10 NPUMEHEHUIO BEPOATHOCTHO-CTATUCTUYECKUX U
CTOXAaCTHYECKUX METOAOB B peIIeHUWH MPUKIAAHBIX 3amad. Knaccupukanuss COOBITHH.
[IpocTpaHcTBO 37€eMEHTApHBIX COOBITHH. Anrebpa coObiTii. [loHSTHE CaydallHOTO COOBITHS.
OTHOCHUTENBbHBIE YAaCTOTHl. 3aKOH YCTOWYMBOCTH OTHOCUTENBHBIX 4YacToT. CBsA3b MEXKIY
BEPOSITHOCTBIO W OTHOCHTENIbHOW 4acToTol. [loHsiTHEe BeposTHOCTH coObITHS. Kiaccuueckoe u
reoMeTpHuecKoe orpenenenue BeposTHocTH. KomOunatopuka. HemocpeacTBeHHOe BBIYHMCICHHE
BeposTHOCTH. [ToHsATHE 00 aKCMOMAaTHUYECKOM TOCTPOCHUH TEOPHUH BEPOSITHOCTEH. DJeMEHTapHas
TEOpUsl BEPOATHOCTEH. MeTOoabl BBIYMCIICHMS BEPOSATHOCTEH. Teopema O IOBTOPEHUU OIBITOB
(cxema bepnynnun). HaueposiTHelIast 4acToTa mpy NOBTOPEHUHN OIBITOB.

CayuaiiHble BeJIMYMHBI

CrydaiiHble BEJIMYMHBI M 3aKOHBl HMX paclpeaesieHus. JIUCKpeTHble W HelpepbIBHbIE
cllydaliHble BeJIMYUHBL. Py pacnpenenenus. @yHKIUS pacipeleneHts], IJIOTHOCTh paclpeaesIeHus,
WX B3aUMOCBSI3b U CBOMCTBA. BeposSTHOCTh mONagaHus CIy4ailHOM BEJIWYMHBI Ha JAHHBIN
MHTepBaJ. YKCIOBBIE XapaKTEPUCTUKH CIyYalHBIX BETWYMH. MaTeMaTH4YeCKOe OKUJAHUE U €ro
CBA3b CO CpEOHUM apu(pMETHYECKUM (3akOoH Oonpmmx uwmcen). Jlucmepcuss u  cpemHee
KBaJpaTUYECKOE OTKJIIOHEHHE Cily4ailHOW BenuuuHbl. Pacrpenenenue Ilyaccona. buHomuanbHOE
pacnpenenenne. HopmanbHOe pacmpeneneHue, €ro CBOMCTBA, YCIOBHUSA, IPU KOTOPBIX OHO
BO3HHUKaeT. DOpMyJIIMpOBKAa LEHTPAIBHON IIPENEIbHOM TeOpeMbl. UMCIIOBBIE XapaKTEPUCTUKHU
HOpMaJibHOrO 3akoHa. PyHkuus Jlammaca. BelunciieHHMe BEpOSTHOCTH TMOMAJaHUs CIy4alHOU
BEJIMYMHBI Ha 33JJaHHBI HHTEPBAJI B Cllydae HOPMaJIbHOTO pactpenencHus. Ilonarue o AByMepHOM
HOpMaJbHOM pacnpeneneHuu. [lonstue o pazanuHbix Gopmax 3akoHa OONBIIMX YHCeN. Teopembl
bepuynnu u Yebsiuesa. LlentpanbHas npenenbHas Teopema JlamyHosa.

JJIeMeHTbI TEOPHH CJIYYANHBIX MPOIECCOB

OmnpeneneHue TEOpUM CIy4allHOrO Ipolecca U €ro XapakTepucTUKU. OCHOBHBIE MOHSTHS
TEOpUH MaccoBOTO oOciyxuBanus. IloHstue MapkoBckoro ciydaiiHoro mporecca. I[loToku
coObiTHil. YpaBHenus Konmoroposa. Ilpenensabie BeposiTHOCTH cocTostHUA. poneccel rubenu u
pasmuoxenus. CMO c oTkazamu.

Paznen 4. Maremaruyeckasi CTATHCTHKA, CTATHCTHYECKHE MeTOAbl 00padoTKH
JKCIEPUMEHTANbHBIX JAHHBIX

AHa/Iu3 BApUALIMOHHBIX PAIOB

['eHepanbHast COBOKYITHOCTH U BbIOOpKA. Bapuanmonnslit psaa. ['uctorpamma, sMnupudeckas
GbyHKIMS pacrpenesieHus, BHIOOPOUYHOE cpelHee W aucrepcHs. TodeuHble OLIEHKH HEM3BECTHBIX
MapaMeTpoB pacHpeieeHHs] 0 BHIOOPKE U UX XapaKTEPUCTUKU: HECMEIIEHHOCTh, 3(EKTUBHOCTD,
COCTOSAITEIbHOCTh. METO bl OJYYSHHS TOYCUHBIX OLEHOK: METOJ] MaKCHUMAJILHOTO MPaBIONOA00HS,
METOJi HAMMEHBIIMX KBAaJApPaTOB, METOA MOMEHTOB. IHTepBanbHble oOleHKH. HHTepBampHOE
OLICHMBAHHE [TAPAMETPOB HOPMAJILHOTO PACIPEIEICHHUS.
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IIpoBepka craTHCTHYECKUX THIIOTE3

[TonsiTe 0 cTaTUCTUYECKOW TUMOTE3e U 00Ias cXxeMa, OCHOBHBIE METONbI €€ MPOBEPKH.
Omubku 1-ro u 2-ro pona. Pemaromas mnpouenypa. MomiHocTs Kputepus. JloBepuTenbHbIC
obnactu. Kputepuu npoBepKku rumnores.

DJIeMeHThI KOPPeIsIHOHHO-PEerPecCHOHHOI0 AHAJIN3a

Cucrema  JByX  CiydalHbIX  BeduuuH. DyHKUMOHAJIbHAs, CTaTUCTUYECKas U
KOPPEJSLIMOHHAs 3aBUCHUMOCTH MEXIY BEIMYMHAMHU. OJEMEHTHl KOPPEISILIMOHHOIO aHajlu3a.
JluneitnbIi perpeccMoHHBIM aHanu3. OCHOBHBIE CBOMCTBa perpeccrd. OIEHKH MapaMeTpoB
PErPECCUOHHOM MOJIEIH IO METOAY HaMMEHBUINX KBAJApPaTOB U CBOMCTBA ITUX OLIEHOK. Y PaBHEHHUS
JUHEWHON perpeccuu. TecHoTa CBsi3M M €€ OlleHKa 1o ko3 duuueHty koppensuun. [lonsarue o
HenuHenHoN perpeccuu. Koppensauronnoe otHouieHue. OmnpeneneHue napameTpoB HETMHEUHBIX
YPaBHEHUU PErpeccuy METOA0M HAMMEHBIINX KBAJPATOB.

DJIeMeHThI JUCIIEPCHOHHOI0 AHAJIN3A

[Tonsitue o aucnepcuonHoM ananuse. OOmias, hakToOpHAst U OCTaTOYHAs CYMMBI KBaJIpaToOB
oTkJIoHeHUH. CBsi3p MexAy oOImiei, GpakTopHOH M octarouHoi cymmamu. OOmias, ¢akTopHas U
ocraroyHas aucnepcur. CpaBHEHHE HECKOJBKUX CPEJHUX METOJIOM AUCIEPCHOHHOIO AHAIN3A.
MHoroMepHble CTaTUCTHUECKUE MeToAbl. O030p COBpPEMEHHBIX MAKETOB MPUKIIAJAHBIX MPOTrpaMM
CTATUCTUYECKOTO aHAIMN3a.

Pa3pnen S. Hekoropble crienuajbHble TEMBbI

DJIeMeHThI IMCKPETHON MaTeMaTUKHU

OcHoBHble noHATHS Teopuu rpados. [epesss. Jlec. bunapusie aepeBbs. CBsI3HOCTH rpada:
MaTpPUYHBIA U CTPOUHBIN cIOCOOBI 3aaanus rpada. Hekoropsie 3apaun Teopun rpados.

4.2. Conep:xkaHue JeKuuil

No . KonuuaecTBo
HaumenoBanue neknui
n/m JacoB

3HavyeHHE Kypca MaTeMAaTHKH B MPOPECCHOHAIBHOW IOATOTOBKE U
npodeccuoHanbHON aesTenbHOCTH. OpUEHTHPOBOUHAS OCHOBA ACHUCTBUI
[0 MPUMEHEHUI0 MAaTEeMaTUKH B PEIICHUM MPHUKIAAHBIX 3a7a4; MOHATHA
MaTeMaTUYeCKOro MOJIETMPOBaHUs, METO/Ia M AJITOPUTMA PEUICHUsS 3a]au.
DneMeHThl MaTeMaTU4YecKON JIOTMKH; HEoOXOAMMOE U JOCTATOYHOE
ycioBusi. CUMBOJBI  MaTEMaTHYECKOM JIOTMKH, WX HCIOJIb30BAaHHE.
Marpuiisl. OCHOBHBIE IOHATHS, JEUCTBUSA HaA MaTpuriamu. OnpeaenauTenu
2-r0 W 3-ro MOPSIKOB M MX CBoOWcTBa. MHHOpPBI U anreOpanyeckue
nonojiHeHus. Paznoxenue onpenenutens mo ctpoke (cronodiy). OOpaTHas
MaTpuIa.

CucteMbl JBYX M TpeX JHUHEHHBIX YypaBHEHUH. MarpuyHas 3amuch
CUCTEMBI JIMHEHHBIX ypaBHeHUN M €€ pemeHue. Teopema KpoHekepa-
Kanennmu. HccnenmoBanne COBMECTHBIX CHUCTEM JIMHEHWHBIX YpaBHEHHI.
baszucuele pemenus. Meroa I'aycca. @opmynsl Kpamepa.

CucreMpl KOOpAMHAT HA IUIOCKOCTM M B IIPOCTPaHCTBE. BeKTOpBI.
JIuneliHble omepauuu Haj BekTopaMu. [Ipoeknus BekTOopa Ha OCh,
CBOICTBa IIPOCKOMU. Ilonstue nuneitnoro npocrpancrsa. Koopaunatsl Bexropa. JIuneitno
3. HE3aBHUCUMBIC BEKTOPHI. Hp}IMOyI‘OJIBHHﬁ Oasuc. Pasnoxenue BCKTOpa B 1
npsMOYyroibHOM Oasuce. Hampapisiromme KOCHHYCBI M JUIMHA BEKTOpa.
JluHeliHbIe Olepaluu Haj BEKTOpaMHU B KOOpAMHATHOU ¢opme. JleneHnue
OTpe3Ka B 3aJaHHOM OTHOILIEHHH.

CkanspHoe IIPOU3BEICHUE BEKTOPOB. CaoiicTBa CKIIIPHOTO
IPOU3BEICHUS, (PU3NUECKUI CMBICI, BBIpaXKEHHUE B KOOPAMHATHOM hopme.
JllnHa BEKTOpa M yroia MEXIy JByMs BEKTOpaMH. Y CIIOBHE
OPTOTOHAJILHOCTH  JBYX  BEKTOpoB.  lIpuMeHeHme  CKaJsApHOrO
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HaumenoBanue neknui

KonnuectBo
4acoB

IMPOU3BCACHUS B PCIICHNHN TPUKIIAAHBIX 3a4a4.

BGKTOpHOG MMPOU3BCACHUC BCKTOPOB, €TO CBOICTBA, BBIP@)KECHHE B KOOPJMHATHOM
dopme. YCIOBHE KOJUIMHEAPHOCTH BEKTOPOB. DU3UUYECKUN  CMBICI
BEKTOPHOTro TmpousBefeHusa. I[loHsATHE O CMEIIaHHOM MPOU3BE/ICHUH,
BBIpOKECHHE B KOOpAWHATHOW ¢opme. I[IpumeHeHne BEKTOPHOTO U
CMELIAHHOT'O IIPOU3BEICHUMN.

VYpaBHeHuUs IMHUHN Ha MITIOCKOCTH. [loisipHbIe KOOPAMHATHI HA TJIOCKOCTH.
®opmbl YPABHEHUS TPSAMOM HA IUIOCKOCTH. YTOJI MEKYy IPSAMBIMH. Y CIIOBUS
MapajuIeIbHOCTH U MEPIIEHINKYIAPHOCTH NPAMBIX. Y paBHEHUE ITyYKa
MIPSIMBIX.

Kpussie BTOpOro nopsijika: OKpy>KHOCTb, 3JUIUIIC, TUIiepOoa, napadboia, ux
IreOMETPUYECKHE CBOMCTBA U YpaBHEHHUs. Pelienue 3anau.

IloBepXHOCTH U UX ypaBHEHMS. Y paBHEHUS IJIOCKOCTH U IIPSIMOM B
IIPOCTPAHCTBE. YTOJI MEXAY INIOCKOCTSIMH. Y CIIOBHS MAapaJICIbHOCTH U
MEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. YTOJI MEKAYy NpAMbIMUA. B3auMHoe
PacCIoJI0KEHUE NMPSAMBIX B IPOCTPAHCTBE. YTOJI MEXIY NPAMOM U
IJIOCKOCTBIO.

IToBepxHOCTH BTOpOTO NOpsiaka. [{lunuHaprudecKre MOBEPXHOCTH. Coepa.
Onnuncoua. I'mnep6onouast. [Tapabonouasl. ['eomerprueckue cBoiicTa
ITHUX MOBEPXHOCTEH, HccaeI0BaHuE UX (POPMBI METOJIOM CEYEHUI.

10.

MHoxecTBO BemiecTBeHHBIX uncen. OyHkius. O6nacTe ee onpeneneHus.
Crnoco6st 3amanus. Knaccudukanus dyakuuid. [lonsipHbie KOOpAMHATHI HA
wiockoctd. KpuBble B TONMSPHBIX KoopauHaTax. LlumuHapuueckas u
chepudeckas cucreMbl koopauHatr. CrnoxHas (yHKIus, oOpaTHas
¢byHkuus, HesBHas (QyHKIMS, MapaMeTpUUYecKu 3alaHHas (QyHKIH.
OneMeHThl ToBeneHHUsT QyHKIUH. OCHOBHBIE 3JIEMEHTapHbIe (DYHKIIUH, UX
CBOWCTBA U Tpa(uKHu.

11.

Hucnosele nocnenoBaTenbHOCTH. [Ipenen yncaoBoi mMociaea0BaTeIbHOCTH.
Cxopsimuecs 1 pacxoAsiuecs YUCIOBbIE MOCIe10BaTebHOCTH. [Ipu3Haku
cxoauMocTH. Yucio e. Beruncienne npeaeioB YuCIOBbIX
MOCJIEOBATEIbHOCTEH.

12.

[Ipenen ¢pyHnkumu B ToUKe, HA OECKOHEYHOCTH. [ eomeTpudeckast
wutroctpanus. OgHocTOpoHHUE TTpeAeibl GyHKIHNH. beckoHedHO Masbie
(byHKIIUY, UX CBOMCTBA. beckoHewHO OobIne (YHKIUHU, UX CBS3b C
OCCKOHEYHO MaJIBIMH (DYHKIIUSIMH.

13.

Teopemsl 0 cBs3M (HYHKIMH, UMEIOLIEH Mpesiell, ¢ 0ECKOHEYHO MaIoi
¢dyakuueit. OCHOBHBIEC TEOPEMEI O Mpejenax. HeonpeneneHHOCTH 1
MCTObI UX PACKPBITUA. Brraucnenne OIHOCTOPOHHUX ITPECACIIOB.

14.

TeopeMmsl 0 peeTbHOM ITepexo/ie B HEPAaBeHCTBAX. 3aMedaTeIbHbIe
npenensl. CpaBHeHHE OECKOHEYHO MaJbIX (DYHKIMHA. DKBUBAJICHTHBIC
OCCKOHEYHO MaJIble (PYHKIIUH.

15.

HenpepbiBHOCTh (yHKIMII B TOYKE M Ha MHOXecTBE. TOUKHM pa3pbiBa
byHKIMM M uX KiIaccupukauumu. JIeHCTBUS Hag HENPEPHIBHBIMU
¢bynkuusMu. HempepbIBHOCTh  OCHOBHBIX — 3JIEMEHTApPHBIX  (DYHKITHIL.
CpoiicTBa (yHKIIMHA, HENPEPHIBHOW Ha OTpe3ke (OrpaHUYECHHOCTD,
CYIIECTBOBAaHUE HaUMEHBILIETO U HAaHOOJBIIEr0 3HAYCHHUM, CyIIIECTBOBAaHHE
MPOMEKYTOUHBIX 3HAYEHU ).
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16.

3agaun, OpUBOASAIIME K  TOHATHIO TNpPOU3BOAHOW. OmnpenerneHue

MIPOU3BOAHOMN byHKITIN B TOYKE. OcHoOBHbIE MpaBUiIa
muddepennmpoBanus  GyHkiuid. [IpomsBomHas CIOXXHOW — (PYHKITUU.
IIpousBoaHbIe OCHOBHBIX 3JIEMEHTAapHBIX byHKIHH, TabmuIa

npou3BOAHBIX. [Ipou3BomHas HESBHOM W TapaMETPUUYECKH 3alaHHOU
¢byakuu. Teopema o HempepbIBHOCTH Au(depeHIrnpyeMoit (yHKIUH.
Hubdepennman  pynknuu.  ['eomerpuveckuit  cmbicn. CBsa3p ¢
npou3BoaHoi. CBoiicTBa mepBoro auddepenunana. 'eomerpuueckuii u
MEXaHUYECKHI CMBICII TPOU3BOJAHON. Y paBHEHUS KacaTEIbHOW U HOpMaJIU
K IUIOCKOU KPUBOM.

17.

[TpousBonubie u auddepeHranbl BEICIUX MOpsAaIkoB. HenHBapuaHTHOCTh
dbopMbl  muddepeHnanoB BBICIIUX MOPSIKOB. MeXaHUYECKUH CMBICTT
MIPOU3BOJHON BTOPOro mopsiaka. Bropas mpou3BoaHAas mapaMeTpUYECKH
3ajaHHOll  (QyHKUMM W HesBHOW (QyHKIuH. OCHOBHBIE TEOPEMBI
mudPepeHIMATBHOTO UCYHUCIICHHUS JIEHCTBUTEIBHOW TEPEeMEHHOM W HX
npuMmeHeHue: Teopembl Pepma, Pomns, Jlarpamxka, Komm. I[Ipasuno
Jlonmrans.

18.

[Tpumenenne nupdepeHInaIbHOr0 HCYUCICHHUS IS UCCIICIOBAHUS
GyHKIMA 1 TOCTpOeHUs X TpauKoB. Y CIOBUS MOHOTOHHOCTH (DYHKITHH.
OKkcTpeMyMbl  (DYHKIIMH, HEOOXOJUMOE U JIOCTaTOYHOE  YCIIOBHSA
CYIECTBOBaHHMS 3KcTpeMyMa. OThICKaHHME HAMMEHBIIETO W HAaUOOJBIIETo
3HaueHud ¢yHkuuu, nudpdepeHpyeMoir Ha otpeske. MccienoBanue
BBITyKJIOCTH  QyHKIuH. Toukum mepermba. JlocrarouHoe yciaoBue
CYIIECTBOBaHUS TOYKU mepernda. AcuMnTtotsl rpaduka ¢pyHkuuu. OOmas
cxema uccieoBaHus QyHKIUH U ocTpoeHus ee rpaduka. [Ipumeps.

19.

[TepBooOpasnas ¢ykius. HeompeneneHHBI MHTErpan U €ro CBOMCTBA.
Tabnuma wHTErpasoB. MeTonbl WHTETPUPOBAHUS: HEMOCPEICTBEHHOE
WHTETPUPOBAHUE, METOJ] 3aMEHBl TEPEeMEHHOH B HEONPEICICHHOM
WHTETpaje U HHTETPUPOBAHKE TI0 YACTSIM.

20.

PaznoxeHue panuMoHaIbHBIX JIpoOeil Ha mpocteimme. VHTerpupoBaHue
panMoHanbHBIX (GyHKIMKA. MHTErpupoBaHHEe HPPANMOHAIBHBIX (YHKIIHMA
(cTereHHble U TPUTOHOMETPUUYECKUE TIOJICTAHOBKH), TPUTOHOMETPUUECKUX
GbyHKIU. YHuBepcanpHas TPUTOHOMETPHUYECKAs MOJCTaHOBKA.
BelpakeHusi, HEMHTEIrpUpPYEMBIE B KBaApaTypax.

21.

3amayy, NOpPUBOAAIIME K  TOHSATHIO  OMNPEAENIEHHOr0  MHTerpasa.
OmnpeneneHHbiii uHTErpan. Teopema CyIECTBOBAaHUS ONPEAEIEHHOTO
uHterpana. CpoiicTBa  ompeneneHHoro  uHrterpana.  I[IpousBoaHas
HHTErpajla [0 BEpXHEMY IiepeMeHHOoMy mnpeneny. Popmyna HeroToHa-
Jletibnuna. MHTerpupoBaHue MO dYacTsIM H 3aMeHa TIEPEeMEHHOW B
onpeneneHHoOM HuHTerpane. OnpeneiaeHHbI HHTErpall OT HEYETHOH U
4eTHON (YHKIIMH 10 CUMMETPUYHOMY NTPOMEKYTKY.

22.

Hecob6cTBenHbIe MHTETpaJIbl C 0eCKOHEUYHBIMU npeenaMu
MHTETPUPOBAHUST W OT HEOTpPaHWUYCHHBIX (QyHKIMHA. [Ipumoxenue
OIPEJICIEHHOT0 HMHTErpaja K pPELICHUI0 TeOMETPUYECKHX U (PU3UUECKUX
3a7a4: BBIYMCICHUE IUIOMIATN IUIOCKOH (Uryphl, AJIMHBI AYTH KPHBOM
(mnomraneit Tockux Guryp, UIMHBL TyTH, TUIOLAAN TOBEPXHOCTH, 00BbeMa
TeNla BpalleHHs, pabOThI, JaBJICHHS, CTATHCTHYECKHX MOMEHTOB, IIEHTpa
TSKECTH TIOCKOH (UTYPBI).
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23.

@OyHKIUU JBYX JEHCTBUTENBHBIX TEPEMEHHBIX, CIIOCOOBI WX 3a/aHusl.
Obnacte ompenencHus. JIuHUM ypoBHS (YHKIMU ABYX IEPEMEHHBIX.
YacTHble TPOW3BOJIHBIC TEPBOTO TMOPSIKA, UX T'C€OMETPHUYECKUN CMBICIL.
[Monmuerii  guddepeHnnan, ero CBA3b C YaCTHBIMU TMPOU3BOIHBIMHU.
WNuBapuantHocth (opmel monHoro auddepennuana. [IpubnmkeHHbIC
BBIUHCIICHUS C TIOMOIIbIO TmepBoro muddepennuana. [IpousBomHbie u
maddepeHanpl  BBICHIMX — MOPSIKOB. TeopeMa O  CMEIIaHHBIX
pou3BOIHBIX. KacaTtenpHas IIIOCKOCTh M HOPMaJlb K TIOBEPXHOCTH.

24.

OkctpemMyMbl  (YHKIMU JBYX MepeMeHHbIX. Heobxomumoe ycioBue
skctpemyMma.  JloctarouHoe — ycimoBue — 3kcTpeMyma.  OTbICKaHuE
HAaUMEHBIINX ¥ HAaMOOJIbIINX 3HAYECHUN QYHKIIMH.

25.

3amaun, npuBOASIIAE K MOHATHIO muddepeHnmnanbapix ypaBHeHund (Y).
IHopspnox Y, pemenue /Y nepsoro nopsanka. Haganbusle ycinoBus,
oOmee pemeHne, YactHoe pemeHue. 3amada Komm. Teopema
CYILLIECTBOBAaHUSI W €IMHCTBEHHOCTHU peuieHust 3aaaun Kommum. Y I-ro
MOpsJIKA C pa3aCSIONIMMUCS MEPEMEHHBIMH.

26.

Onuopoansie [.Y. nepBoro nopsiaka. Jluneitnsie /1. Y. nepBoro nopsaka.
VYpasuenue . bepuymu. [lone nanpasnenuit. I30KIuHBL

27.

Y Broporo mopsinka. HauanpHble ycnoBus, oOiiee perieHue, 4acTHOE
pemenne. 3amadya Komm. Juddepenunanbupie ypaBHEHHS BTOPOTo
HOpSIZIKA, JIOMTyCKAaIOIIMe TOHMKeHNE Topsaka. JInHeWHble OIHOpPOIHBIC
middepennmansapie  ypaBHenus (JIOJY) Broporo mnopsaka. JluHeiHo
He3aBHCUMBIE W 3aBUCHMBIe pemeHus. Onpexpenutens BpoHckoro, ero
cBoiictBa. Teopema o crpykrype oobmero pemenus JIOAY. OOmee
pemenue JIOJY ¢ noctossHHBIME KO3 dUTTHCHTAMH.

28.

Jluneiinple HeomHopoaHbsle aupdepenunansupie ypaBHenus (JIHAY)
BTOPOTO TOpPSAKAa C TIOCTOSIHHBIMH KodddunueHntamu. Teopema o
CTpyKType ofmero pemeHus. Merox Bapualud — IPOU3BOJIBHBIX
noctosHHbIX. OThickanue yactHoro pemenus JIHJIY co cnenuanbHbiM
BHJIOM IIPaBOM 4acTh. TeopeMa 0 HAJIOKEHUU PEILICHU.

29.

3ajgaud, NOpPUBOJAIIME K TOHATUIO JBOMHOTO WHTerpana. J(BoliHOMU
UHTErpan, ero omnpeneneHue. CBONCTBA, TeOpeMa O CPEJHEM 3HAYCHUHU.
Beruncnenue nsoitHoro uHrerpana. [IpunoskeHus ABOMHOIO HHTErpaia.
IlonsiTHe TpoMiHOro MHTErpana. Ilpuioxenus TpOMHOro HHTErpaa.

30.

3amaya O BBIUMCIEHUM pPAa0OTHI TepeMeHHOM cuibl.  OrmpeneneHue
KpPUBOJIMHEWHOTO HHTErpaja mo KoopauHatam. CBONCTBA, BBIYMCIICHHE.
®opmyna ['puna. YciaoBus HE3aBUCMMOCTH KPUBOJIMHEWHOTO HHTErpaia
[0 IyTH UHTErpupoBaHud. I[IpuiokeHHsT KpPUBOIMHEHHOTO WHTErpaia
BTOPOI'0 poAa.

31.

UucnoBble psabl, CyMma psAjga, CXOOUMOCTh M PAacXOAUMOCTb.
Heo6xoaumeie ycnoBust cxogumoctu. Psn JIupuxie. I'apMoHnueckuii ps.
Psaa reomerpuyeckoil mporpeccun. CBOMCTBAa cXOonsImuxcs psaoB. Psasl ¢
MOJIOKUTEIbHBIMU  uieHamMu. IlpusHaku cpaBHeHus psanoB. I[lpusznak
JHamambepa. MuaTerpansubrii npu3Hak Komm.

32.

3nakouepenyrommuecs psaasl. [Ipusnak JleiiOnumna. AOComoTHAs, yCIOBHAS
cxoaguMocTh. CremneHHble psabl. Teopema AGens. VHTepBanm u pamuyc
CXOJMMOCTH cCTeneHHoro psga. CBOHCTBA CyMMBbI CTEIIEHHOTO psija:
HENPEPBIBHOCTD, MOWIeHHOe U depeHIrpoBaHie U HHTErPUPOBAHNE.
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33.

Psnwr Teitnopa u Maknopena. Pasznosxenue sneMeHTapHbIX QYHKIHMHA B P
Teiwnopa u B psan Maknopena. [lpunokeHue CTENEHHBIX PSAOB K
pUOINKEHHBIM BBIUNCIICHUSIM: pelieHne QG epeHIaTbHbIX
YPaBHEHHM, BBIYNCIICHUE HHTETPAJIOB.

34.

[Ipenmer  Teopuu  BEpPOSTHOCTEM. Knaccudpukanus  coOBITH.
Krnaccuueckoe M CTaTUCTHUECKOE OMpPENETICHUsS] BEPOSITHOCTH COOBITHS.
3aKkOH  yCTOMYMBOCTHM  OTHOCHUTENBHBIX  4YacToT. l'eomerpuyeckue
BeposiITHOCTH. AureOpa coOwiThii. KomOunaropuka. TeopeMbl clioxeHUs
BEPOSITHOCTEM W CIEACTBUSA M3 HUX. YCIOBHAs BEPOSATHOCTL. TeopeMmsl
YMHOXKEHHUSI BeposiTHocTed. Dopmyna mnonaHON BeposTHOCTH. (Cxema
beprymm. @opmyunsl Jlannaca u [lyaccona.

35.

JluckpeTHble Clly4ailHbIe BEJIIMYMHBI. 3aKOH pacrpeicsieHus, (QyHKIUS
pacupeneneHus. YucCaoBbIE XapaKTEpUCTUKU. DHUHOMUAIBHBIA 3aKOH.
3akoH [lyaccona.

36.

HenpepoiBHbie CIIy4JaitHbIe BEJIMYUHBI. OyHKIUSA TJIOTHOCTH
pacpeneneHus BepoaTHOCTeH. UucnoBsle XxapakTepucTuku. PaBHOMepHOE,
IIOKa3aTeJIbHOE M HOpMalbHOE pacnpezeneHus. [lonsaTtue o pasnuyuHbBIX
¢dopmax 3akoHa Oompmmx uyucen. Teopema bepunymm YeOsimea.
[lenTpanpHas npeaesbHas TeopeMa.

37.

I'enepanbHas COBOKYITHOCTh, BBIOOpKA, BApHAIMOHHBIHN psf. ['ucrorpamma,
smnupuueckas ¢QyHKuMa pacnpeneneHus. CTaTUCTHYECKHE  OLEHKH
napameTpoB. TpeOoBaHMsI K  OLEHKaM. OMOUPUYECKHE  OLEHKH
MaTEMaTHUYECKOr0 O0XHMIAaHUA U Aucrepcuu. MHTepBanbHOE OLlEHMBaHUE.
JloBEpUTENbHbIE MHTEpPBAJIbl  JUII MAaTEMaTU4YEeCKOro  OXHMJIAHUSA U
aucrnepcuu. 3agada 00 o0beMe BEHIOOPKH.

38.

IIpoBepka cTaTHCTHYECKMX THIOTE3: 1) O 3aKOHE paclpeneiIeHUs
CIy4yailHOM BEJIMYMHBI; 2) O pPa3iMuMM B OILIEHKaX NapaMeTrpoB; 3) o
NPUHAIJICKHOCTH  BBHIOOPOK  OJHOW  TE€HEpalbHOM  COBOKYITHOCTH.
CratucTuueckue KpHUTEpUM TMPOBEPKH rumore3: Kpurepuid [lupcona,
Konmoroposa, CtbrofieHTa.

39.

Cucrema AByX cilydailHbIX BeIWYUH. OyHKIMOHAIbHAS U KOPPEISUOHHAS
3aBUCUMOCTM MEXIy BenuuuHamu. JIuHeiHas perpeccus. Meron
HaVMEHBIINX KBaJAPATOB JUIsl ONPEACIICHNs NapaMETPOB PETPECCUM.

Hrtoro

68

4.3. Conep:xanne 1a00paTOPHBIX 3aHATHI

JlaGopaTopHble 3aHATHUS HE IPEYCMOTPEHBI YU€OHBIM IJIAHOM.

4.4.. Conep:xanue NPaKTHYECKUX 3aHATHI

HanmeHnoBanue mpakTHYECKUX 3aHATHI

KonnuectBo
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DIeMEHTHI JIMHEWHOU anreOpsl

DeMeHTHl BEKTOPHOH anreOpsl

AHaJIMTHYECKasi TECOMETPUS

DeMeHTHI TeOpUH (PYHKIIUH KOMIUIEKCHOTO MEPEMEHHOTO
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7. | HeonpeneneHHbBIN HHTErpas 10
8. | OnpeneneHHbI HHTETPAI 6
9. | @YHKIMM HECKOJIBKUX NTEPEMEHHBIX 10
10. | duddepennmanpapie ypaBHECHUS 12
11. | KpaTHble 1 KpUBOJMHENHBIE HHTETPAJIBI 12
12. | Ynucnosbie U GYHKIMOHAIBHBIE PSIJIBI 8
13. | CnyyaitHbie COOBITHS 4
14. | CnyyaiiHble BEIMUYUHBI 2
15. | DeMeHThI TEOpUH CITyYalHBIX TPOIIECCOB 2
16. | AHayin3 BapuallMOHHBIX PSAOB 2
17. | IIpoBepka CTaTUCTUYECKUX TUIIOTE3 2
18. | DineMeHThI KOppeIsIHOHHO-PErPECCHOHHOIO aHAIN3a 2
19. | DaeMeHThl IUCIIEPCUOHHOrO aHaIn3a 2
Hroro 120

4.5. Buabl 1 coep:kaHue cCaMOCTOATENbHON padoThl 00yYAKO M XCS

4.5.1. Buasl caMOCTOSTENHFHON pabOThl 00YJarOIITUXCS

Buibl caMmocTosITeNbHOM paboThl 00yYarOmMXCsI Komudectso
4acoB
[ToaroroBka kK MpaKTUYECKUM 3aHSATUIM 60
CaMocCTOATEIbHOE N3YYEHHUE OTEIBHBIX TEM U BOIIPOCOB 31
Hroro 91
4.5.2. Cogep:kaHue caMOCTOSITETIbHON pabOThl 00yUYaIOIINXCS
Ne KonunuectBo
HaumenoBanue Tem win BOpoCcCoB
n/m 4acoB
Marpuiibl, 1€MCTBUSI ¢ HUMHU. BbIUKCiIeHHE OnpeAeUTeNeH pa3InuHbIMU
1. criocobamu. Pemnienune cucreM TMHEHHBIX ypaBHEHUH MeToqioM ["aycca, mo 6
dbopmynam Kpamepa, ¢ moMOIIb0 00paTHON MaTPHIIBL.
JluHeliHble omnepanuy Haja BeKTopamu. PasznmokeHue BekTopa mo 0asucy.
’ Hampagnsromue KOCHHYCHI U JUIMHA BeKTopa. [IpuMmeHeHue ckaiasipHOro, 5
" | BEKTOPHOT'O, CMEIIAHHOTO MPOU3BEICHUI B PEIICHUN MPUKIAAHBIX 3a7ad.
IloHsiTHE O BEKTOPHBIX AMarpaMMax B HAYKE U TEXHUKE.
Paznuunbie popmbl ypaBHEHUs MPSIMOI Ha MIockocTh. Perienue 3aqayu Ha
METOJ1 KOOPAMHAT (PacCTOSHUE MEXKIY ABYMs TOUKaMHU, JIEJIEHUE OTpe3Ka
3 B JIAHHOM OTHOLIEHUH, PACCTOSIHUE OT TOYKM 10 mpsiMmoit). Kpusbie 5

BTOPOTO INOPsKa: NPUBEACHUE K KAHOHUYECKOMY BHIY, ITIOCTPOCHHME Ha
IJIOCKOCTH. TEeXHHUYEeCKHe MPUIIOKECHUS TE€OMETPUYECKUX  CBOMCTB
kpuBblX.  IlocTpoeHne  Tema  OrpaHMYEHHOrO  IOBEPXHOCTSIMHU.
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/1

HaumenoBaHue TeM HiIu BOIIPOCOB

KonnuectBo
4acoB

TexHuueckre Npuit0KEHNs T€OMETPUUECKUX CBOMCTB MTOBEPXHOCTEH.

[Moctpoenue rpadukoB 3IeMEHTApHBIX (GYHKIUN MyTeM MpeoOpa3zoBaHUN
(mapamnenbHBIA  TEPEHOC, pacTshKeHue  (CKaThe), OTOOpaKeHHeE).
Bbluncnenue mpenenoB UYMCIOBBIX IOCIEIOBATEIBHOCTEH, IpEIEoB
byakuun. UccnenoBanue GyHKIMI HA HEMPEPHIBHOCTD.

HuddepennrpoBanne CI0KHBIX (YHKIUN, a Takke (QYHKIUN 3aTaHHBIX
HEsIBHO W mapamerpuuecku. Ilpumenenne  muddepenHnmana K
NpUOIMKEHHBIM ~ BBIYMCIICHUsIM.  [Ipumenenune  auddepeHnmnantbHOro
WCYHCIICHUS JIJIsl CCIIeOBaHUS (DYHKIMN U TOCTPOSHUS UX IpadUKOB.

Bekrop-dpynkmus  ckamspHoro aprymenta. lomorpad. Ilpemen wu
HENpEPbIBHOCTh  BEKTOp-QyHKuuu.  JuddepeHunpoBanue  BeKTOp-
GYHKIMHA, TEOMETPUYECKUH U TEeOMETPHYECKHH CMBUT TIPOWU3BOJIHON
BekTOp-pyHkuuu. Ilpunoxenuss k wmexanuke. Juddepenuman nyru
KpPUBOM U €ro reoMerpuueckuidi cMmbici. CpelnHsisi KpUBH3HA KPUBOU M
KpHBH3HA B TOUKe. Paguyc v HeHTp KpUBHU3HBHI.

MeTo/1bl HHTErpUPOBaHUs HEOTIPEAEICHHOTO HHTETpaIa.

Brruncnenue onpenenéHHbIX MHTErpanoB. HecoOCTBEHHBIE MHTErpabl €
OECKOHEUHBIMU  TpeAedaMd M OT  HEOIPAaHMYEHHBIX  (DYHKIIMH.
[IpunoxeHust ONpeneIeHHOr0 MHTErpajla K PELIEeHUI0 3a7a4 IeOMETPUH,
MeXaHUKu U ¢usuku. I[IpubnuxkeHHble  METOABI  BBIUMCIIEHUS
OIIPEIETICHHBIX UHTErPAJIOB.

HuddepennmpoBanne GyHKIMU ABYX nepeMeHHbIX. [TomHbIH
muddepentman. [Ipumenenne noaHoro auddepennuana x
npuOIMKEHHBIM BhIYUCIIEHISIM. KacaTeabHast IIIOCKOCTh M HOPMaJTh K
MOBEPXHOCTHU. DKCTPEMYMBI (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
OTpICcKaHNe HAaNOOJIBIINX ¥ HAUMEHBINX 3HAUYCHUH (YHKITHH.

10.

CkangpHoe 1 BeKTopHOe 1oJs. [IoBepXHOCTH 1 TMHUK YPOBHS.
[Ipown3BoHas 1o HampaBieHHO. [ pagueHT GyHKIIUKA U €T0 CBOMCTBA.
CBs13b I'paZi€HTa C IOBEPXHOCTSAMU M JIMHUAMU ypoBHsl. [loHsATHE O
MOTOKE BEKTOPHOTO MOJIS.

11.

@YHKIMY KOMIIJIEKCHOTO IEPEMEHHOI0. DJIEMEHTAPHbIE aHAIUTUYECKUE
byakuun. Juddepennmpyemocts. Y cnosus Komu-Pumana.
WHTerpupoBanue o KOMIJIEKCHOMY apryMmeHty. Teopema Komu.
Wurterpanbhas popmyna Komm.

12.

OcHOBHBIE KJIACChl YpaBHEHHM, MHTETPUPYEMBIX B KBaJpaTypax: C
pa3fensiolmMUMHUCS ~ TEPEeMEHHBIMH,  OJHOPOAHBIE U JIMHEWHBIE.
Juddepenunanbaple  ypaBHEHHs, JAOMYCKAIOUINE IMOHWKEHHUE MOPSIKA.
Jlunetinpie omHOpoaHble AuddepeHnnanpuble ypaBHEHUs. JIMHEHHBIC
HEOJHOPOAHbIE Au(depeHinaIbHble YpaBHEHHUS C TPaBOHM YacThiO
CHEelMalbHOTO BHJa. MeToa BapualMy IPOU3BOJBHBIX IOCTOSHHBIX.
Pemenust HopManbHBIX cucTeM TU(GEepeHIHaTbHBIX YPaBHEHUH METOIOM
VCKJTIOYCHHSI.

13.

Brluncienre JBOWHBIX M TPOMHBIX HHTErpajoB. ['eomerpuueckue u
¢u3uueckue TPUIOKEHUS  JABOWHOTO W TPOMHOTO  MHTErpPaIOB.
KpuBonuHeliHbIe W MMOBEPXHOCTHBIC MHTETpayibl. Haxoxnenue (GpyHKIUN
JIBYX NIEPEMEHHBIX 110 €€ noJHoMY auddeperunary

14.

Yucnosble U (yHKIIMOHATBHBIE pslbl. [I[prMeHeHne cTeneHHBIX pSAIOB B
OpUOIMKEHHBIX — BBIYHUCICHUSAX: BBIYMCICHHWE 3HAYCHWA  (PYHKIIHIA,
ornpeAenEéHHBIX HHTETPAJIOB, penieHne AuepeHnnanbHbIX YpaBHEHHH.
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/1

HaumenoBaHue TeM HiIu BOIIPOCOB

KonnuectBo
4acoB

15.

Psaapt @ypbe 1O TPUTOHOMETPUYECKUM  cuctemaMm. DopMmynbl s
ko3P duureHToB psaga. Paznoxenne ¢(yHKUMH B TPUTOHOMETPHUYECKHE
panel  dypre. Psag Dyppe a8 4YETHBIX W HEUETHBIX  (DYHKIIHIA.
DopMynMpOBKa JOCTATOYHBIX YCIOBUH CXOAMMOCTH pAnoB Dypwe. Pan
®dypbe a1 (QYHKIUU C JTHOOBIM  TIEPHOIOM. YCJIOBHE TOTOYCHUHOU
CXOAUMOCTHU 51 CXOUMOCTH «B CpeaHEM». [Ipumenenue
TPUTOHOMETpPHYECKUX psioB Dypbe B NPUOIMIKEHHBIX BBIYUCICHUSX.
[TonsiTe 0 mpakTHYECKOM rapMoHuuYecKoM aHanuse. Murerpan ®ypee.

17.

Knaccudukamms COOBITHI. Kitaccuueckoe u CTaTHCTAYECKOE
olnpeaeneHus BEPOATHOCTH COOBITHSL. 3aKoH YCTOHYMBOCTHU
OTHOCHUTENIBHBIX 4acTOT. l'eoMmeTpuyeckue BepoOSITHOCTH. Anredpa
coobiTuii. KomOunatopuka. Teopembl CIIOKEHUS BEpOSTHOCTEH U
CIIEACTBUA W3 HHUX. YCIOBHas BEpOATHOCTb. Teopembl YMHOKEHUS
BeposATHOcTeW. Dopmyna mnonHoN BeposTHocTH. Cxema beprymin.
®opmyisl Jlannaca u [lyaccona.

18.

JluckpeTHble ciy4dalHbIE BEIWYMHBL. 3aKOH pacrpeaesieHus, (QyHKIUS
pacupencineHus. YucaoBble XapaKTEpUCTUKU. DHUHOMHUAIBHBIM 3aKOH.
3akoH Ilyaccona.

19.

HenpepeiBHBIE ~ CilydallHBIE ~ BEJIMYUHBIL. OyHKIUA  IUIOTHOCTH
pacnpeneneHus BEPOSTHOCTEM. Yucnosslie XapaKTePUCTUKH.
PaBHOMEpHOE, ITOKa3aTeabHOE U HOpMaJbHOE pacupeneneHusd. Ilonarue o
pasnmuuHbIX (QopMax 3akoHa Oonpmux uucen. Teopema beprymm
YeOnbieBa. LlenTpanbHas npenienbHas TeopemMa.

20.

[ToToku coOwiTuii. YpaBuenus Koamoroposa. IIpenenbHbie BEpOSTHOCTH
coctosHui. [Iponeccsl rudenu u pasmuoxkeHusi. CMO ¢ oTkazamu.

21.

['enepanbHas COBOKYMHOCTb, BBIOOpPKA, BapHAllMOHHBIA  PSI.
lucrorpamma, smnupuueckas GyHKIUsS pacnpeneneHus. CTaTHCTUYECKUE
OLICHKH TapaMeTpoB. TpeOoBaHMs K OIEHKaM. DMIUPHUYECKHE OIICHKHU
MaTEMaTUYECKOro OXKHAAHUS U Jucrepcuu. MHTepBalibHOE OlLICHUBAaHUE.
JloBepuTenbHble HMHTEpPBaibl Ui MAaTEMaTHYECKOro OXHAAaHUA U
mucneperu. 3agada 00 00beMe BBIOOPKH.

22.

[IpoBepka CTAaTUCTUYECKUX THUIOTE3: 1) O 3aKoHE pachpeneaeHus
CIIy4alHOM BEJIMYMHBI, 2) O pa3jMuuMU B OLEHKax IapameTpoB; 3) o
MPUHAJICKHOCTH  BBIOOPOK  OJIHOM  T€HEPabHOH  COBOKYITHOCTH.
CrarucTuueckue KpUTEpUM MPOBEPKH rumnote3: kpurepuir Ilupcona,
Konmoroposa, CTerofieHTa.

23.

Cucrema  OByX  ciydailHbIX  BeJMYMH.  DyHKUMOHalbHAas U
KOPPEJALIMOHHAsT ~ 3aBUCUMOCTH ~ MEXAYy BeauuuHamu. JIuHeinHas
perpeccusi. Meron  HaMMEHbBIIMX  KBagpaToB JJId  ONPEIEIICHHUS
11apaMEeTPOB PErPECCHH.

24.

OnHodakTOpHBI AMCHEpCHOHHBIA aHanu3. CpaBHEHHE HECKOJIBKHX
cpenaux. [lonsarune o mucmepcuoHHoMm aHanmuse. OOmas, (axrtopHas u
OCTaTOYHas CYMMBI KBaJpaToB OTKJIOHeHUH. CBA3b Mex1y oOIeH,
dbakTopHO# M ocTaTouHOM cymmamu. OOmiasi, (paKkTOpHass M OCTaTOYHAs
nucriepcud. CpaBHEHHE HECKOJIBKUX CPEIHUX METOJIOM JIUCIEPCHOHHOTO
aHay3a. MHOrOMepHbIe CTATUCTHUECKUE METOIBI.

Hroro

91
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5. YueOHO-MeTOANYeCKOe O0ecTieYeHrne CAMOCTOSITeIbHON paboThl 00y4Yaromuxcst
10 JUCIHIIJIMHE

VYyebHo-MeToanueckue pazpadborku umerorcs B Hayunoit  6ubnauorexe ®I'bOY BO HOxHo-
VYpaneckuii 'AY:

1. TumnoBble pacuerbl 1o Teme «OnpeaeauTenn, MaTPUIlbl, CUICTEMbl JTUHEWUHBIX YpPaBHEHUU.
BekTtopHas anreOpa. AHanmuTHYeCKass TEOMETPHUsS» IJII CaMOCTOSTENbHON paboOThl CTYACHTOB
[DnexTponnsiit pecype] / coct.: I'.A. Jlapronosa [u nap.]; UI'AA. — Uensounck: U'AA, 2013. - 51
c. — Pexxum noctyna: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2. TumoBble pacyeTsl MO TeMmMe «BBeneHne B MaTeMaTHYECKUW aHaMW3 (DYHKIIMU OIHOU
JNEHCTBUTENHLHON TIEPEMEHHON» JIJISl CAaMOCTOSITENIbHON paOdOThI CTYACHTOB [ DIIEKTPOHHBIN pecypc]:
Meron. yka3anus / coct.: O.E. Akynuu [u ap.]; UT'AA. — 2-e uza, nepepad. — Uensounck: UI'AA,
2013. —72 c. — Pexxum gocrtyna: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3. TumoBo#r pacyer 1o TeMe «JlubdepenunanbHoe wucunciaeHne (QYHKIUHA  OJHOU
JEMCTBUTENBHON IEPEMEHHOMN U €T0 NPUWIOKEHUS» [ DIIEKTPOHHBIN pecypc]: [ caMOCTOSITEIbHOM
paboTel cTyAaeHTOB O4HBIX (QakynbpreToB] / coct.. C.B. baxenoa, N.C. CraGymutr, M.B.
@ununmnosa; HOxHo-Ypanbckuit ['AY, HWnctutyr arpounxkenepun. — YenssOunck: FOxHo-
VYpansckuii 'AY, 2017. — 70 c. — Pexxum nocryna: http://192.168.0.1:8080/1ocaldocs/vmat/29.pdf

4. TumnoBsle pacueTsl o TeMe «MHTerpaabHOe UCUHCICHUE (PYHKIMU OJHOM JAeHCTBUTEIHHON
MIEPEMEHHOM» JII CAMOCTOSATEIIbHON padOThl CTYACHTOB [ DJIEKTPOHHBIN pecypc]: METOMA. yKa3aHHs
/ coct.: O.E. Axynnu, M.H. Apxunosa; IOxHo-Ypansckuii ['AY, MHCTUTYT arpovH>K€HEPUU. —
YenaOMHCK: OxHO- Y panbckuit T'AY, 2016. - 82 c. — Pexxum JOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

5. TumoBeie pacuerbl mo Teme «JuddepeHnnanbaple ypaBHEHUS» IS CaMOCTOSTEIHHOM
paboThl CTYIEHTOB [DNEKTPOHHBIA pecypc]: meroamueckue ykazaHusi / coct. I.A. JlapuoHoBa;
IOxnO-Ypanbckuit 'AY, Wuctutyr arpounkenepuu. — Uensounck: HOxno-Ypansckuii ['AY,
2015. =55 c. — Pexxum gocryna: http://192.168.0.1:8080/localdocs/vmat/23.pdf

6. Tunosble pacyeTsl Mo TeMe «DYHKIMHU IBYX MEPEMEHHBIX» JJISi CAMOCTOSITENIbHON paboThI
CTYJIEHTOB  [DJIEKTpOHHBI  pecypc]:  [Ansf  HMHKEHEPHO-TEXHUYECKUX, IKOHOMHYECKUX,
MeJarOTHISCKUX HampaBlIeHWH OakanaBpuaTta u crenuanurera) / coct.: I'.A. Jlapnonona [u ap.];
UI'AA.—-2-e wu3n, mnepepad. —Yensobunck: UIAA, 2013.-74 c.—Pexum pocryma:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

7. TumoBble pacdeTbl 1Mo TeMme «Psaapl» ISl  caMOCTOATENbHOW pabOThl  CTYACHTOB
[Onextponublii pecypc]: Meronuueckue ykazanusi / coct.: O.E. Akymuu, M.B. bynrakosa, C.A.
Ckpunika; UTI'AA. — 2-e uszn., mepepad. — Uensbunck: UT'AA, 2014.-70 c.—Pexum nocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

8. TumoBoii pacuer mo Tteme «Teopuss BepoOSATHOCTEH» HJIsI CAMOCTOSATENBHOH pabOTHI
CTYAICHTOB [DJEKTPOHHBIM pecypc]: metoandeckue ykazanusi / coct.: I'.A. Jlapuonosa [u ap.];
UI'AA. — YenssOuHCK: Ur'AA, 2015.-108 c. — Pexxum JOCTYyTIa:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

9. Tunossle pacueTsl 0 TeMe "MaTemaTuueckas CTaTUCTUKA" [DIEKTPOHHBIA pecypc] : i
CaMOCTOSITENTbHOM pabOThI CTYJEHTOB MH)KEHEPHO-TEXHUYECKUX, SKOHOMHUYECKUX, TIeIarOTHYECKIX
HampaBlieHWH OakanaBpuaTa u crienuanurera / coct.: I'. A. Jlapuonosa [u ap.] ; UT'AA .— 3-e usn.,
nepepad. —  Yemsbuuck:  UTAA, 2015 .— 73 ¢ - Pexum  gocryma:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

6. ®DoHI OLCHOYHBIX CPeICTB AJIsl IPOBeACHUs MIPOMEKYTOYHOM aTTecTaluu
00y4aroImuxcs Mo JUCHHUIIIMHE

JInst ycTaHOBJICHHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOyuaromuxcst TpedoBanusm OI'OC
BO pazpabotan GoH OLIEHOUHBIX CPEACTB AJISi TEKYIIErO KOHTPOJIS YCIEBAEMOCTH U MPOBEICHUS
MIPOMEXYTOUHOM arTecTaluy oOydaomuxcs 1o aucuuiuinHe. DoHA OIEHOYHBIX CPENICTB
npencrasieH B [Ipunoxenun Nel.
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7. OcHOBHas M JONOJHHUTE/bHAsI yieOHasi IUTepaTypa, HeoOXoAnMast 1JIs1 0CBOCHUS
AUCHHUILTUHBI

OcHoBHasl U JONOJTHUTENNbHAs yueOHas muTeparypa umeercs B Hayunoit  Oubmuoreke U
3IEKTPOHHOU HH(popManmoHHo-o0pa3oBatenbHOM cpeae PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas:

1.bepman I'.H. COopHuK 3a/1a4 10 Kypcy MaTeMaTHYECKOTO aHaln3a. [ DIEKTPOHHBIN pecypc] —
OnektpoH. aaH. — CI16: Jlanb, 2017. — 492 c. — Pexxum poctyna: http://e.lanbook.com/book/89934

2.bepmant A.®D. KpaTkuil Kypc MareMaTHYeCKOro aHaiauza. [DJIeKTpoHHBIN pecypc] / A.D.
bepmant, U.I'. ApamanoBuu. — DnektpoH. gaH. — CII6: Jlans, 2010. — 736 c. — Pexxum nocryma:
http://e.lanbook.com/book/2660

3.boponun A.H. DneMeHTapHbIN Kypc TEOpUU BEPOSATHOCTEM M MAaTeMaTUYECKOW CTATUCTHKHU.
[OnexTponnbiii  pecypc] — Onektpon. ngaH. — CII6: Jlamp, 2011.-256 c.—Pexum pocryna:
http://e.lanbook.com/book/2026

4.Bnosun  A.JO. Beicmias wmaremaruka. CTaHIapTHBIE 3aJadd  C OCHOBaMU TEOPHUU.
[DnexTponnslii pecype] / A.FO. Bnosun, JI.B. Muxanesa, B.M. Myxuna. — Onekrpon. aas. — CII6:
Jlanb, 2009. — 192 c. — Pexxum nocryna: http://e.Jlanbook.com/book/45

5.BonkoB }O.B. Ilpaktuyeckue 3aHsTHs 1o anredpe. KommiuekcHble 4mcia, MHOTOYJICHBI.
[DnexTponnsiii pecypc] / F0.B. Bonkos, H.H. Epmonaesa, B.A. Ko3enuenko, I'.11. Kypb6aToBa. —
OnextpoH. naH. — CII06: Jlanp, 2014. — 192 c. — Pesxum goctyma: http://e.lanbook.com/book/51935

6.'opmau b.A. Teopuss BeposATHOCTEH M MaTeMaTH4YeCKass CTAaTUCTHUKA. [DJIEKTPOHHBIN
pecypc] — DIeKTpoH. naH. — CII6: Jlanb, 2013.-320 c. — Pexxum JOCTYyTIA:
http://e.lanbook.com/book/4864

7.3anopoxkery .M. PykoBOACTBO K pEIIEHHIO 33aJady MO MaTEeMaTHYEeCKOMY aHaIu3y.
[OnexTponnsiii  pecypc] — Onektpon. gad. — CII6:  Jlanp, 2010.-464 c. — Pexxum npocryma:
http://e.lanbook.com/book/149

8.Knerenuk J[.B. COopHHMK 3a7ad MO aHAIMTHYECKOM T€OMETPHUHU. [DIEKTPOHHBIN pecypc] —
OnekrtpoH. aaH. — CI16: Jlanb, 2017. — 224 c. — Pexxum poctyma: http://e.lanbook.com/book/92615

9.MunocneB B.b. Kypc mateMaTtuku 711 TEXHUYECKHUX BBICIINX YY€OHBIX 3aBeaeHUi. YacTs 4.
Teopust BepoATHOCTEN M MaTeMaTHyecKas CTaTUCTHKA. [DnekTpoHHbIN pecypc] / B.b. Munocues,
E.A. Ilymxkaps, H.A. Bepkos, A.1. MapteiHenko. — DnektpoH. naH. — CI16: Jlans, 2013. — 304 c. —
Pexxum noctyna: http://e.lanbook.com/book/32817

10. Haranconm MW.II. Kparkuii Kypc BBICIIEH MaTE€MAaTUKH. [DJIEKTpOHHBIA pecypc] —
OnextpoH. aaH. — CII6: Jlanb, 2009. — 736 c. — Pexxum goctyma: http://e.lanbook.com/book/283

11. Tpyxan A.A. Teopuss BEpOSTHOCTEH B WH)KEHEPHBIX MPWIOKEHUAX. [DIEKTPOHHBIN
pecype] / A.A. Tpyxan, I'.C. Kynpsmes. — Dnexkrpon. gan. — CI16: Jlans, 2015. — 368 c. — Pexum
nocryma: http://e.lanbook.com/book/56613

12. Tyranb6aeB A.A. Teopusi BEpOSTHOCTEH M MaTeMaTH4eCKas CTAaTUCTHKA. [DJIEKTPOHHBIN
pecypc] / A.A. Tyran6aes, B.I'. Kpynun. — Onektpon. naH. — CII16: Jlans, 2011. — 320 c. — Pexxum
nocryma: http://e.lanbook.com/book/652

13. Xycuyrnunos P.II. COopHUK 3a/1a4 110 KypCy TEOPHH BEPOATHOCTEH M MaTeMaTHYECKOM
CTAaTUCTUKH. [DJEKTpOoHHBIA pecypc] — DnmektpoH. naH. — CII6: Jlamp, 2014. 320 c. - Pexum
nocrymna: http://e.lanbook.com/book/53676

14. IunaveB B.C. Hauana Beiciielt MaTeMaTHKH. [DJIEKTPOHHBIN pecypc] — DNEKTPOH. aH. —
CII6: JIanb, 2013. — 384 c. — Pexxum goctyma: http://e.lanbook.com/book/5713
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JlomosHuTEIBHAS:

1. Anexkcanapos I[1.C. Kypc aHanmuTHueckoi reoMeTpuH U JIMHEWHON anreOphl. [DIeKTPOHHBIN
pecypc] — DIeKTpoH. naH. — CII6: Jlanb, 2009. -512 c. — Pexxum JOCTYyTIA:
http://e.lanbook.com/book/493

2. bopoBkoB A.A. Maremaruueckasi CTaTUCTUKA. [DJIEKTPOHHBIM pecypc] — DIEeKTpOH. aH. —
CII6: Jlanb, 2010. — 704 c. — Pexxum goctyna: http://e.lanbook.com/book/3810

3. bype B.M. Teopusi BepoaTHOCTEN U MaTEMaTUYECKasi CTATUCTUKA. [DNEeKTpOHHBIN pecypc] /
B.M. Bbype, E.M. Ilapununa. — Onekrpon. naH. — CI16: Jlans, 2013. -416 c. — Pexxum moctyma:
http://e.lanbook.com/book/10249

4. Bnopun A.JO. CrpaBo4HMK MO MaTeMaTHKe i OakaiaBpoB. [DIEKTpOHHBIA pecypc] /
A.1O. Bnosun, H.JI. Boponmosa, JI.A. 3onkuna, B.M. Myxuna. — OnektpoH. naH. — CII6: Jlaus,
2014. — 80 c. — Pexxum nocrtyma: http://e.lanbook.com/book/51722

5. Bonogun B.I'. CO6opHUK 3a7ay 1O TEOPHH BEPOSTHOCTEH, MaTEMAaTUYECKONH CTATHCTUKE U
TEOpHUH CIIydarHbIX (QyHKIUH. [DnexkTpoHHblid pecypc] / moa pen. CemHukoBa A.A. — DIEKTPOH.
nan. — CII6: Jlans, 2013. —448 c. — Pexxum moctyma: http://e.lanbook.com/book/5711

6. lopodeer C.H. Bricmas marematuka [Dnextponnsiii pecype] / C.H. Hopodees. Mockaa:
Mup 51 oOpa3oBaHue, 2011. - 591 c. — Pexxum JOCTYIIA:
http://biblioclub.ru/index.php?page=book_view_red&book_id=102357

7. KapaceBa P.b. Psanel. [DnexTponsslii pecypc] — Onexrpon. aan. — CI16: Jlans, 2016. —144
c. — Pexxum noctymna: http://e.Janbook.com/book/72981

8. Kaprames A.Il. Maremarnueckuil ananu3. [OnextpoHHbli pecype] / A.Il. Kaprames,
B.JI. PoxxnectBenckuii. — Onektpon. nad. — CI16:  Jlams, 2007.-448 c.—Pexum nocryma:
http://e.lanbook.com/book/178

9. Jlucnukun B.T. Marematuka B 3agadax ¢ pemieHUsIMHA. [ODJIEKTPOHHBIM pecypc] /
B.T. Jlucuukun, W.JI. Conoseituuk. — Dnekrpon. naH. — CII6: Jlans, 2014.-464 c.— Pexum
nocryma: http://e.lanbook.com/book/2785

10. Mapon N.A. JluddepeHnnansHoe U UHTErPaTbHOE MCUUCICHHUE B MPUMEPAX M 3aadax.
OYHKIIUA OHON TEPEeMEHHOU. [DneKTpoHHBIH pecypc] — DnektpoH. maH. — CII6: Jlans, 2008. —
400 c. — Pexxum noctyna: http://e.lanbook.com/book/254

11. Munocuies B.b. (mom pen.) Kypc Maremarwku i TEXHHYECKHX BBICIIUX YUE€OHBIX
3aBeneHuil. Yactp 1. Ananutuueckas reomerpus. [Ipenensl u psiapl. @yHKIUU U POU3BOJHBIE.
Jlunelinast u BeKTOpHas anredpa [DIeKTpoHHBIH pecypc]: yuedHoe nmocodue / B.b. Munocnes (o
pen.), E.A. Ilymxkaps (mox pen.), B.I'. 3yokoB [u ap.]. — CII6: Jlans, 2013. 543 c. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pl1_id=30424.

12. MunocueB B.b. (nmox pexn.) Kypc mMatemartuku i TEXHHUECKHUX BBICHIMX YYEOHBIX
3aBenieHnil. YacTth 2. DYHKIMM HECKOJIBKHUX NEepeMeHHbIX. MHTerpaspHOe ucuucieHue. Teopus
noJisi. [DIeKTpoHHBIH pecypc]: yuebHoe nocobue / B.b. Munocues (nox pen.), E.A. Ilymkaps, B.A.
JlsaxoBckmii, A.M1. MapTteiHeHKO. — DnekTpoH. naH. — CI16: Jlanb, 2013. — 432 c. — Pexxum nocryna:
http://e.lanbook.com/book/30425

13. Munocuies B.b. (mom pen.) Kypc Maremarwku il TEXHHYECKHX BBICIIUX YUE€OHBIX
3apenenuid. Yacte 3. [luddepenimanbaple ypaBHEHHs. YpaBHEHHS MaTeMaTH4eCKOW (DU3HKH.
Teopust onTuMm3auu. [DNEKTPOHHBIA pecypc]: yueOHoe mocobue / B.b. Munocnes (mox pen.),
E.A. Ilymkaps, H.A. bepkos, B.I'. 3y0okoB. — DnektpoHn. npan.— CII6: Jlans, 2013.-528 c.—

Pexxum noctyma: http://e.lanbook.com/book/30426

14. Mpomkun C.C. MaremaTuka Juist pemieHus GU3ndeckux 3aaad. [DIeKTPOHHBINA pecypc] —
OnektpoH. naH. — CII6: Jlans, 2014. — 384 ¢. — Pexxum noctyma: http://e.lanbook.com/book/53688

15. CemnukoB A.A. IlpuxiagHbie METOABI TEOPUU BEPOSITHOCTEN. [DIEKTPOHHBIN pecypc] —
OnektpoH. naH. — CII6: Jlans, 2012. — 480 c¢. — Pexxum noctyma: http://e.lanbook.com/book/3184

16. Xpymesa N.B. Teopust BepossTHOCTEH. [DAEKTPOHHBINH pecypc] — DnekTpoH. naH. — CII6:
Jlanb, 2009. — 304 c. — Pexxum pocryna: http://e.lanbook.com/book/425
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17. Xpywmesa 1.B. OcHOBBI MaTeMaTHYeCKOM CTATUCTUKH U TEOPUHU CIy4alHBIX MPOLIECCOB.
[OnexTponnsiit pecype] / U.B. Xpymera, B.1. llep6akos, [.C. JleBanoBa. — DIeKTpoH. AaH. —
CII6: JIanb, 2009. — 336 c. — Pexxum moctyma: http://e.lanbook.com/book/426

8. Pecypcbl mHGOPMAIHMOHHO-TEICeKOMMYHUKAIIMOHHOM ceTH «HTepHeT»,
He00X0IMMbIe 1JI51 0CBOCHH S U CIHIITUHBI
1. EquHOe 0KHO JocTyma K y4eOHO-MeTOAMYeCKUM pa3padoTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yausepcurerckas 6ubmuoreka ONLINE http://biblioclub.ru

9. MeroauuyecKkue yKa3aHusd sl 00y4al0IHUXCH 110 OCBOCHUIO TUCUUIIMHBI

YueOHO-MeToan4Yeckne pa3padboTku umerorcs B HayuHoii 6u0inmnoTexe U 3IeKTpOHHOM
nHpopManmonHo-oo6pazoBatenbHOU cpene PI'BOY BO 0xHOo-Ypansckuii [AY.

1. TumnoBble pacuerbl 1o Teme «OnpeaeauTenn, MaTPUIlbl, CUICTEMbl JTUHEWUHBIX YpPaBHEHUU.
BekTtopHas anreOpa. AHanmuTHYeCKass TEOMETPHUsS» JII CaMOCTOSTENbHON paboOThl CTYACHTOB
[DnexTponnsiit pecype] / coct.: I'.A. Jlapronosa [u nap.]; UI'AA. — Uensounck: UI'AA, 2013. - 51
c. — Pexxum noctyna: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2. TumoBple pacyeTsl MO TemMe «BBeneHne B MaTeMaTHYECKMW aHaMW3 (DYHKIIUU OIHOU
JEHUCTBUTENHLHON TIEPEMEHHON» [Tl CAaMOCTOSITENIbHON paOdOThI CTYACHTOB [ DIIEKTPOHHBIN pecypc]:
Meron. yka3anus / coct.: O.E. Akynuu [u ap.]; UT'AA. — 2-e uza, nepepad. — Uensounck: UI'AA,
2013. —72 c. — Pexxum gocrtyna: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3. Bmenenne B MareMaTWuyecKWil aHanu3 [DNEKTpOHHBIM pecypc] : ydeO. mocobue ms
CaMOCTOSITENIbHOW pabOThl CTYAEHTOB OYHOW M 3a04HOM (opM o0OydeHus (HampaBICHUS
noarotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuaabHOCTb
23.05.01) / coct.: O. E. Axynuu [u np.] ; FOxuo-Ypanbckuit 'AY, UHCTUTYT arponHXeHepUn —
Yensounck:  IOxuo-Ypansckmit T'AY, 2017 .— 70 c. — Pexum  poctyna:
http://192.168.0.1:8080/localdocs/vmat/36.pdf

4. KowmruiekcHble 4yucia [DJIEKTpOHHBIM pecypc]: meroaumdeckue ykazanusi / cocT.. C.A.
Ckpunka, A.C. Yrpiomoa; UI'AA. —2-e uzn., nmepepad. — Yensbunck: UIAA, 2013.-44 c. -
Pexxum moctyma: http://192.168.0.1:8080/localdocs/vmat/21.pdf

5. TumoBoii pacuer mo Teme «/luddepennuanbHoe ucunuciaeHue QYHKUUU  OJHON
JEHCTBUTEILHON IEPEMEHHOM U €T0 MPUIIOKESHUS» [ DIEKTPOHHBIN pecypc]: [l caMoCTOosATeIbHOM
paboTel cTymeHTOB oO4HBIX (akynbreToB] / coct.. C.B. baxkenoa, W.C. Crabymutr, M.B.
OumunmoBa; HOxuo-Ypansckuit ['AY, HWactHTyT arpomnxenepuu. — Yensaounck: HOxHO-
VYpansckuii 'AY, 2017. — 70 c. — Pexxum npocryna: http://192.168.0.1:8080/1ocaldocs/vmat/29.pdf

6. TumoBbie pacueTsl 10 TeMe «HTerpanpHoe ncuncaeHne GyHKIUA OJHOU JTEHUCTBUTEIHHOM
MEPEMEHHON» I CaMOCTOSITENILHON pabOThl CTYIEHTOB [ DIEKTPOHHBIN pecypc]: METo. yKa3aHus
/ coct.: O.E. Axkynuu, M.H. Apxunosa; IOxHo-Ypanbsckuit ['AY, UHCTUTYT arpouHXeHEepuu. —
YensObunck: IOxHO0-Y panbckuit I'AY, 2016. - 82 c. — Pexxum JOCTYTIA:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

7. TumoBsle pacueTsl Mo Teme «JuddepeHnnanbHble ypaBHEHHUS» IS CaMOCTOSITEIbHON
paboThl CTYAEHTOB [DNEKTPOHHBIA pecypc]: meroamyeckue ykazanusi / coct. [.A. JlapmoHoBa;
HOxHo-Ypanbckuit 'AY, Huctutyr arpoumnxkenepuu. — Yensounck: HOxHo-Ypanbckuii ['AY,
2015. — 55 c. — Pexxum npocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

8. Juddepennmanpiple ypaBHEHHMs B MPHUKIAJHBIX 33dadax [DJIEKTpOHHBIM pecypc]:
Meroanueckue ykazanus / cocT.. O.E. Axymuu, C.A. Ckpunka, M.C. Crabynut; YensOuHckas
rOCyJapCTBeHHAs arpouHXeHepHas akagemus. — YemsaOunck, 2015.-81 c.—Pexum nocryma:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

9. Tunosie pacyeTsl N0 TeMe «DYHKIIUU JABYX MEPEMEHHBIX» IJII CAMOCTOSTEIBHONU PabOThI
CTYACHTOB  [DNEeKTpoHHBIA  pecypc]: [md  MHXKEHEPHO-TEXHUYECKUX, HKOHOMHYECKHX,
MeJarornyecKux HampaplieHUH OakanaBpuara u cnenuanuteta] / coct.: I.A. Jlapuonosa [u mp.];
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UI'AA.-2-e wu3n, mnepepad. —Yensbunck: UIAA, 2013.-74 c.—Pexum pocryma:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

10. ®yHKIIMM  HECKOJBKHUX IHepeMeHHBIX. KpaTHble U KpPUBOJMHEMHBIE  MHTETpaJIb
[OnexTpoHHBIA pecypc]: MeTOA. YKazaHus [A71 HWHXKEHEPHO-TEXHUYECKUX, IKOHOMHYECKHUX,
MeJarornyecKuX HampaBieHui OakanaBpuara u crnenumanutera] / coct.: P.M. Muponona, C.A.
Ckpunka; UI'AA. —2-e uzn., nepepad. — Yensbunck: UI'AA, 2013.-45 c.—Pexum gocryna:
http://192.168.0.1:8080/localdocs/vmat/19.pdf

11. TumoBble pacuerbl 1O TeMme «Psapl» I8  caMOCTOSTENHHOW pabOThI  CTYACHTOB
[DnexTpoHHBI pecypc]: meroguudeckue ykazanus / coct.: O.E. Axynunu, M.B. bynrakosa, C.A.
Ckpunka; UI'AA. —2-e uzn., nepepad. — Yensbunck: UI'AA, 2014.—-70 c.—Pexum mocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

12. TumoBoi pacder 1O Teme «Teopusi BEPOATHOCTEH» IJIi CaMOCTOSITEIIBHOM pPabOThI
CTYIEHTOB [DJIeKTpOHHBIN pecypc]: meToauueckue ykaszaHus / coctT.. I.A. JlapuonoBa [u np.];
YT'AA. — YenaOuHCK: YT AA, 2015.-108 c. — Pexxum JOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

13. TunoBble pacuetsl Mo Teme "MaremaTuyeckasi CTaTUCTUKA" [DNEKTPOHHBIN pecypc] : s
CaMOCTOSITENTLHOUM pabOTHI CTYJEHTOB HHKEHEPHO-TEXHUIECKUX, SKOHOMHUYECKUX, TIeTarOTHIECKIX
HarpaBJieHuH OakanaBpuata u crienpanuteta / coct.: I'. A. Jlapuonosa [u np.] ; UI'AA .— 3-e u3n,,
nepepad. —  YemsOmnck: UTAA, 2015 .— 73 ¢ - Pexum  jgocryma:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

10. UndopmanmoHHbIe TEXHOJIOTUH, HCIIOJIb3yeMble PH OCYIIeCTBJIECHUH
00pa3oBaTeILHOIO MPoIecca MO0 JMCUUILINHE, BKJIKYAas epeYyeHb NPOrPpaMMHOI0
olecrieyeHus: 1 MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 0uOnmoTeke ¢ TEPMHHAIBHBIX CTaHIMK TMPEIOCTABISICTCS AOCTYHn K 0Oazam
JTAHHBIX:

- KoncynpranTtlntoc (cipaBodHbI€ MPABOBBIE CUCTEMBI);

- Texakcnept (uH(popManOHHO-cripaBovHas cucrema 'OCToB);

- «Cenpx0o3TexXHUKa» (ABTOMATU3UPOBAaHHAS CIIPABOYHASI CHCTEMA).

11. MaTepuajibHO-TeXHHYeCKasA 0a3a, He0OX0AUMAas ISl OCYIEeCTBJICHUSA
00pa3oBaTeIbLHOIO MPoUecca Mo JMCHUILIHHE

Ilepedyennb y4eOHBIX Ja0opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB
1. VYueGnas aynutopust Ne 405.

12. UuHoBanmoHHbIE (popMBbI 00pa30BaTEIbLHBIX TEXHOJIOT U

Bun 3agartus
Jleknun JI3 I13
Dopmbl paboTHI
AHaJIN3 KOHKPETHBIX CUTyallui - - +

24




IMPUJIOXKEHHUE Ne 1

®OH/I OHEHOYHbIX CPEIACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOBEJEHUS IPOMEKYTOYHON aTTECTALUN
obyuaroruxcs no auctuiinae b1.6.05 Matemaruka

Hanpasnenue noaroroBku 23.03.03 Ixkcmiryaranus TPAHCIOPTHO-TEXHOJIOTHYECKUX
MAaIlIMH U KOMILIEKCOB

[Ipodpuns CepBrc TPAHCHOPTHBIX M TEXHOJOTHYECKUX MAIIMH U 000py10BaHUA

YpoBeHb BhICIIETO 00pa30BaHus — DaKajaBpHaT (aKageMUuYecKHii)

Ksanudukamus — 6akaaaBp

dopma 00yueHUs — OUHAas

YenaOUHCK
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1. KommnereHuuu ¢ ykazanuem 3tana ux ¢gopmupoBanus B npouecce ocsoenuss OIIOIIT

Kommerenmum mo qaHHOM auciuIuimae GopMUPYIOTCS Ha 6a30BOM JTarle.

Kontpompyenmsie KonTponupyemsie pe3ynbratsl 00ydeHus no aucuuringe (3YH)
pe3yabTaThl OCBOEHUS
OIlOoII
3HAHUSA yMEHUs HaBBIKU
(KOMIICTEHITHHN )
OIIK-3 OO0yygarommiics OObyuvarormmiics OOyuvaromuiicss JOKEeH
TOTOBHOCTH JTOJIKEH 3HaTh: | JOJDKEH YMETh: | BIAJETh: HaBbIKAMH
MIPUMEHATHh CUCTEMY | OCHOBHBIE TMOHATUS U | MPUMEHITh  CHUCTEMY | TOCTPOEHUS
(GyHIIaMEHTAJIbHBIX | METOJbl MAaTEMaTHKH, | (PyHIaMEHTaIbHbBIX MaTeMaTHYECKUX
3HaHUU KOTOpBIE 3HAaHUM  MaTEMaTUKM | MOJEIEH HHKEHEPHBIX
(MareMaTU4ecKuX, | HEOOXOIUMBI Ui | U1l WOeHTU(UKAUY, | 3a7a4 JUTS
€CTECTBCHHOHAYYHBIX, | WACHTU(DUKAIINH, dbopMynupoBaHus U | UACHTUPUKAIUH,
WHXEHEPHBIX U dbopMynupOBaHUA U | PELICHUS TUTIOBBIX | (GOPMYIUPOBAHUS u
HSKOHOMUYECKHUX) AJIs1 | pEeUICHUs TEXHUYECKHUX U | pEIICHUS] TEXHUYECKUX
UJCHTU(PUKAIIH, TEXHUYECKUX U | TEXHOJIOTHYECKUX u TEXHOJIOTHYECKUX
(GOpMYyIUPOBAHUS U | TEXHOIOTHUECKUX pooyem mpo0JieM SKCILTyaTaIluu
peuieHus npobiem JKCIUTyaTaluuu TPaHCIIOPTHO-
TEXHUYECKUX U JKCIUTyaTaluu TPAHCIIOPTHO- TEXHOJIOTHYECKUX
TEXHOJIOTHYECKUX TPaHCIOPTHO- TEXHOJIOTHYECKUX MallluH U KOMILJIEKCOB —
npooiiem TEXHOJOTHYECKUX MamuH U komiuiekcos | (b1.5.05-H.1)
SKCIUTyaTaluu MamuH 1 komiiekcos | — (b1.5.05-Y.1)
TPAHCIIOPTHO- —(b1..05-3.1)
TEXHOJIOTHYECKUX
MalIuH U KOMILJIEKCOB
OK-7 OO6yuarommiics OO6yuarommiics OOyuaromuiicsi T0HKeH
CIIOCOOHOCTH K JIOJIKEH 3HaTh: | JOJIKEH YMETh: | BIAJIETh: HaBbIKAMH
caMOOpraHu3aluu U | CIOCOObI pa3BUBaTh HaBBIKH | CAMOCTOATEIBHOIO
caM0o00pa30BaHUIO | CAMOCTOSITENILHOTO caMo00pazoBaHus; npuOOpeTeHUsT 3HAHUN
NpUOOpPETEHUSI HOBBIX | IPUMEHITh METOJABI U | B HEMPO(ECCHOHATbHON
3HAHUH, YMEHHH, | CPEACTBA u  npodeccuoHAIBHON
HAaBBIKOB JUIsl | CaMOTIO3HAHUA, NEeSATEIbHOCTH;
JUYHOCTHOT'O U | caMOaHaIn3a u | ciocobamu u
npo(hecCHOHANBHOTO | CAMOOLIEHKH MIpueMaMHu
pa3BUTHUS; OCHOBHBIC | TOBEACHUS — caMOOpraHu3alu u
nonaruss u mnpasuia | (b1.5.05-Y.2) CaMOYIIpaBJICHUS —
CaMOOpraHu3aluu — (b1..05-H.2)
(b1.5.05-3.2)
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2. Iloka3aresid, KpUTEPHUHU U LIKAJA OLEHUBAHUSA C(POPMHUPOBAHHOCTH KOMIIETEHIHIA

[Mokazarenu Kpurtepun u nikana oneHWBaHUS PE3yJIbTATOB OOYUCHUS MO JUCITUTLTIHHE
OLICHUBAHUS
(3YH) Henocratounsrit JocTraTtounslii Cpemuuit Bricokunit
YPOBCHB YPOBCHB YPOBCHB YPOBCHb
Bb1.5.05-3.1 OOyuaromuiics  He | OOy4aromuics OOyuaromuiicss 3HaeT | OOydaroUiCs
3HAET OCHOBHBIC | c1abo 3HACT | OCHOBHBIC TOHATHS W | 3HAET  OCHOBHBIC
MOHATHS W METObI | OCHOBHBIC MOHATHS | METOIbI MATEMATHKH, | IOHATHS U METOIBI
MaTEeMaTHKH, 17§ METOJBI | KOTOPbIE HEOOXOMUMBI | MAaTEMATHKH,
KOTOpBIC MaTEeMaTHKH, U MIEeHTH(DUKAIH, | KOTOPBIC
HEOOXOTUMBI JUIsL | KOTOpBIE (hopMynHpOBaHHS U | HEOOXOAUMBI IS
WCHTHU(QUKAIINY, HEOOXOMUMBI  JIJIsl | pellleHHs TEXHUYECKUX | HICHTU(DUKAIINY,
(dbopMynupoBaHuS W | WACHTH(QUKAIINY, U TEXHOJOTHYECKHX | (hOPMYIHPOBAHUS
pelieHust dbopMmynupoBaHus | mpodIeM " peleHus
TEXHUYECKUX u|u peIIeHus | SKCITyaTaluu TEXHUYECKUX u
TEXHOJIOTHYECKUX TEXHUYECKUX U | TPaHCIIOPTHO- TEXHOJIOTHYECKUX
mpodaeM TEXHOJIOTHUECKUX | TEXHOJOTHUCSCKUX mpodaeM
9KCILTyaTaruu mpodaeM MAallliH U KOMIUICKCOB | SKCIUTyaTaliu
TPAHCIOPTHO- SKCILTyaTaIiu C HE3HAYHTEJIHLHBIMHU | TPAHCIIOPTHO-
TEXHOJIOTHYECKUX TPAHCIOPTHO- omubkaMu U | TEXHOJIOTHYECKUX
MaIluH U | TEXHOJIOTHYECKUX | OTACIbHBIMU MaIluH
KOMILJICKCOB MaIlnH u | mpobemamu KOMILJICKCOB c
KOMIIJIEKCOB TpeOyeMoit
CTETICHBIO MOJTHOTHI
W TOYHOCTH
b1.5.05-3.2 OOyuaromuiics  He | OOyJaromuics OOyuaromuiicss 3HaeT | OOydaroUiCs
3HAET CIoco0bI | c1abo 3HAET | CIIOCOOBI 3HAET CTIIOCOOBI
CaMOCTOSITEIILHOTO CIOCOOBI CaMOCTOSITEIILHOTO CaMOCTOSITEIILHOTO
nproOpeTeHHs CaMOCTOSITCTIBHOTO | MTPHOOPETEHHST HOBBIX | MPHOOPETECHUS
HOBBIX 3HaHUH, | MPUOOPETEHHUS 3HAHUH, YMEHHM, | HOBBIX 3HAHUH,
YMEHHUI,  HABBIKOB | HOBBIX 3HAHUMH, | HABBIKOB JUIS | YMCHHUH, HAaBBIKOB
JUIs JIMYHOCTHOTO U | YMEHHH, HABBIKOB | JIHYHOCTHOTO U | U THYHOCTHOTO U
PO ECCHOHANBHOTO | JUIS JITYHOCTHOTO H | TIpoecCHOHATBEHOTO npodecCHOHANTEHOT
Pa3BUTHS; OCHOBHBIC | TPO(ECCHOHATLHOT | Pa3BHTHUS; OCHOBHBIC | O pasBUTHS;
MOHATHS W TIpaBHia | O Pa3BUTHS; | IOHATHS W TPaBHUIa | OCHOBHBIC MOHSTHUS
camMoopraHu3anuu OCHOBHBIC TOHSATHS | CAMOOpPTraHU3allMd C | H npaBuiIa
17§ NpaBWia | HE3HAYUTEILHBIMH camMoopraHu3anuu
caMOOpraHM3aluy | OIIUOKaMHU nj|c Tpedyemoi
OTJCIBLHBIMU CTETICHBIO MOJTHOTHI
mpooeaamMu Y TOYHOCTH
b1.5.05-VY.1 OOyuaromuiics  He | OOyJaromuics OOyuaromuiicss ymeeT | OOydaronuics
yMeeT  MPUMEHATH | ciabo yYMEET | MPUMEHSITh  CHCTEMY | YMEET MPHUMEHSIThH
cucTeMy MPUMEHSITh (byHIaMEeHTaITbHBIX cucTeMy
(dyHIaMEHTaTbHBIX cucTeEMY 3HaHUM  MaTeMaTuKd | QyHIaMEHTAIBHBIX
3HAHWA MaTeMaTHKH | pyHIAMEHTANBHBIX | IS UACHTH(QUKALWY, | 3HAHUH
JUTs UACHTH(DUKAINY, | 3HAHUH (hopMynHpPOBaHHS W | MATEMATHKH  JIs
dbopMynUpoBaHHUS W | MATEMaTHKH  JUIS | pEIICHUS THUTIOBBIX | UACHTU(QUKAIINY,
pellicHUsT  THIOBBIX | MACHTH(UKAIIWH, TEXHUYCCKUX " | popMymupoBaHus
TEXHUYECKUX U | GOpMYyTHUPOBAHUS | TEXHOJOTHUCSCKUX " pereHust
TEXHOJIOTHYECKUX 17§ peleHus | mpoodiieM THTIOBBIX
npodiaeM THTIOBBIX 9KCIUTyaTaIiH TEXHUYECKUX u
9KCILTyaTaluu TEXHUYECKUX U | TPAHCTIIOPTHO- TEXHOJOTHUECKUX
TPAHCIIOPTHO- TEXHOJIOTHYECKUX | TEXHOJOTUYCCKUX npodiem
TEXHOJIOTHYECKUX npodaeM MallliH U KOMIUIEKCOB | SKCILTyaTalliu
MaIluH U | DKCIUTyaTaryu C HE3HAYHUTEIBLHBIMHU | TPAHCIIOPTHO-
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ITokazarenu Kputepuu u mkana olieHUBaHUS PE3yIbTATOB OOYUYCHHS MO JTUCITUILTUHE
OIIEHWBaHUS
(3YH) Henocratounsrii JlocTaTouHbI Cpenuuit Bricokwnii
YpOBEHb YpOBEHb YpOBEHb YpOBEHB
KOMIUIEKCOB TPaHCIIOPTHO- 3aTpyTHCHUSIMH TEXHOJIOTHISCKUX
TEXHOJIOTHYECKAX MalliH u
MalliH u KOMILIEKCOB
KOMIUIEKCOB
b1.5.05-Y .2 Obyuatomuiicss  He | OOyuarommiics Obyuatomuiicss ymeet | OOydarommiicst
yMeer pas3BuBath | cnabo yMeeT | pa3BUBaTh HaBBIKH | YMEET  pa3BUBaTh
HaBBIKU pa3BHBaTh HAaBBIKM | CAaMOOOPAa30BaHUS; HaBBIKH
camMo00pa3oBaHus; camMo00pa3oBaHMs, | MPUMEHATH METOJBl U | CaMOOOPa30BaHUS;
MPUMEHATh METOJBI | MPUMEHITh METOJBI | CPEICTBA MIPUMEHATH METOJIbI
u CpeICTBa | U CpeICTBa | CaMOTIO3HAHUS, u cpencTBa
CaMOITO3HAHMS, CaMOITO3HAHMS, caMoaHam3a Y | CaMOITO3HAHMS,
camMoaHaIH3a U | camoaHaln3a U | CAaMOOIICHKH camMoaHaIn3a "
CaMOOIICHKHU CaMOOIICHKH MOBEIEHUS C | caMOOLIEHKH
MTOBEICHUS MTOBEICHUS HE3HAYUTCIHHBIMU MTOBEICHUS
3aTpyTHCHUSIMH
B1.5.05-H.1 OOyuaromuiics  He | OOyJaromuics OO0yyarouics OOyuaromuiics
BJIaJieeT HaBbIKaMU | cnabo BIIQ/ICET | BIAJEET HaBBIKAMH | CBOOOJTHO BIIAZCET
MMOCTPOCHUS HaBBIKAMU MOCTPOCHUS HaBBIKAMU
MaTEeMaTHYECKUX MMOCTPOCHUS MaTEeMaTHYECKUX MMOCTPOCHUS
Mojiene MaTeMaTHYECKUX MOJieJe MHKEHEPHBIX | MaTeMaTHIECKHUX
WHXXCHEPHBIX  3a/iay | Mojelei 3ama4y JUTSL | MOJIETIeH
JUTS UACHTU(DUKAIINY, | MH)KEHEPHBIX 3ajad | WACHTU(UKAIINY, WHXXCHEPHBIX 3a/1a4
dbopMynupoBaHus H | IS dbopMmynupoBaHUS W | IS
pemeHus WICHTH(QUKAIINY, peIlICHHS TEXHUYECKUX | HICHTH(UKAIIHY,
TEXHUYECKUX U | GOPMYITUPOBAHUS | U TEXHOJOTHYECKHX | POPMYIHPOBAHHS
TEXHOJIOTHISCKUX " petieHus | mpobiem " perieHus
mpobGieM TEXHUYECKUX U | OKCIUTyaTaluu TEXHUYECKUX u
AKCIUTyaTaliH TEXHOJIOTHYECKUX | TPAHCTIOPTHO- TEXHOJIOTHICSCKUX
TPaHCIIOPTHO- pooyieM TEXHOJIOTHUECKUX pooyieM
TEXHOJIOTHYECKHAX SKCIUTyaTaIiH MAaIllMH ¥ KOMIUIEKCOB | SKCILTyaTaIllH
MalliH M | TPAaHCTIOPTHO- c HEOOJBIINMH | TPAHCTIOPTHO-
KOMIUIEKCOB TEXHOJIOTHYECKUX | 3aTPyIHECHUSIMHU TEXHOJIOTHICCKUX
MallvH u MalliH u
KOMILIEKCOB KOMILIEKCOB
b1.5.05-H.2 Obyuatomuiicss  He | OOyuarommiics OOyuaromuiics Obyuaromuiics
BIIaJIcET HaBBIKaMH | cnabo BIIQJICCT | BJIAJICCT HaBBIKAMH | CBOOOJHO BIaueeT
CaMOCTOSITETTFHOTO HaBbIKaMHU CaMOCTOSITETFHOTO HaBbIKaMHU
npuoOpeTeHus CaMOCTOSITETIFHOTO | MIPHOOPETEHNs 3HAHUN | CAMOCTOATEIHHOTO
3HAHUH B | IpHOOpETEHUS B MPUOOPETEHUS
Henpo(ECCUOHAIBHO | 3HAHMM B | HETPOhECCHOHATLHON | 3HAHHMA B
7 U | HempodeccHoHalbH | U POoGECCHOHANBHOM | Helpo(dheCCHOHAIbH
npodeccCHoHaIbHON | OH U | IESTEIbHOCTH; ot u
JESATSILHOCTH; mpo(ecCHOHANIBHO | crocodamMu U | mpo¢eCCHOHATIBHO
crnocobamu U | MW  JeqATelbHOCTH; | TpUEMaMH U JIeITeNbHOCTH,
npueMaMu crocobamu U | CAMOOpraHM3allid | | cCoco0aMu "
caMOOpraHu3ali ¥ | MPUeMaMH caMOyIpaBJICHHS c | mpuemamu
caMOyTIpaBJICHUS CaMOOpTaHW3alMyd | HEOOIBIIUMHU caMOOpTaHHU3aIIH
Y CAaMOYTIPABJICHHS | 3aTPyIHEHUSIMHU Y CaMOYTIPaBJICHUS
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3. TunoBble KOHTPOJIbHbIE 32/1aHUA U (WJIH) HHbIE MAaTePHAJIbI, HEOOXOAUMBIE JJIs1
OLIEHKHU 3HAHUI, YMEHH i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, XaPAKTEPU3YIOLIIMX
3Tan (bl) popMUpPOBaAHUS KOMIeTeHIHIT B mpouecce ocBoeHusi OITOIT

TunoBbie KOHTPOJIBHBIE 33JaHUSI U MAaTEPHUAIbl, HEOOXOIUMBIC JIJIsl OIICHKU 3HAHWUW, YMEHHUN U
HAaBbIKOB, XapaKTePU3YIOMMX 0a30BbIi 3Tanm (GOpPMUPOBAHUS KOMIETEHLIUN B MPOLIECCE OCBOCHUS
OIIOII, comepkarcs B y4eOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1. TunoBble pacuerbl 1o Teme «OmnpeaeauTend, MaTPUIlbl, CUICTEMbl JTUHEWUHBIX YpPaBHEHUU.
BekTtopHas anreOpa. AHanmuTHYeCKass TEOMETPHUsS» IJII CaMOCTOSTENbHON paboOThl CTYACHTOB
[DnexTponnsiit pecype] / coct.: I'.A. Jlapuonosa [u nap.]; UI'AA. — Yensounck: UI'AA, 2013. - 51
c. — Pexxum noctyna: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2. TumoBple pacyeTsl MO TemMe «BBeneHwe B MaTeMaTHYECKMW aHaMW3 (DYHKIIMU OIHOU
JEHCTBUTENHLHON TIEPEMEHHOM» JIJISl CAaMOCTOSITENIbHON paObOThI CTYACHTOB [ DIIEKTPOHHBIN pecypc]:
Meron. yka3anus / coct.: O.E. Akynuu [u ap.]; UT'AA. — 2-e uza, nepepad. — Uensounck: UI'AA,
2013. —72 c. — Pexxum gocrtyna: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3. BBenenne B MareMaTWyecKWil aHanu3 [DNEKTpOHHBIM pecypc] : ydeO. mocobue ms
CaMOCTOSITENILHOW pabOThl CTYAEHTOB OYHOW M 3a04HOM (opM o0OydeHus (HampaBICHUS
noarotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuaabHOCTb
23.05.01) / cocrt.: O. E. Akynuu [u np.] ; FOxHO-Ypansckuii I'AY, UHCTUTYT arpouH)KeHEpUH —
Yensbunck:  IOxuo-Ypansckuit I'AY, 2017 .— 70 c. — Pexum  pocrtyna:
http://192.168.0.1:8080/localdocs/vmat/36.pdf

4. KowmrmuiekcHble 4yucia [DIEKTpOHHBIM pecypc]: meroaumdeckue ykazanusi / cocT.. C.A.
Ckpunka, A.C. Yrpiomoa; UI'AA. —2-e uzn., nmepepad. — Yensabunck: UIAA, 2013.-44 c. -
Pexxum moctyma: http://192.168.0.1:8080/localdocs/vmat/21.pdf

5. TumoBoii pacuer mo Teme «/luddepennumansHoe ucunuciaeHue QYHKUUU  OJHON
JEHCTBUTEILHON IEPEMEHHON U €T0 MPUIIOKESHUS» [ DIEKTPOHHBIN pecypc]: [ caMoCTOosATeIbHOM
paboTel cTymeHTOB oO4HBIX (akynbreToB] / coct.. C.B. baxkenoa, W.C. Crabymur, M.B.
Ounmunmoa; FOxuo-Ypaneckuit ['AY, HWacTHTyT arpomnxenepuu. — Yensaounck: HOxHO-
VYpanbckuii 'AY, 2017. — 70 c. — Pexxum pocryna: http://192.168.0.1:8080/1ocaldocs/vmat/29.pdf

6. TumoBbie pacueTsl 0 TeMe «HTerpampHoe ucuncaeHne GyHKIUA OJHOU JTCHUCTBUTEIHHOM
MEPEMEHHON» I CaMOCTOSITENILHON pabOThl CTYIEHTOB [ DIEKTPOHHBIN pecypc]: METo. yKa3aHus
/ coct.: O.E. Axynuu, M.H. Apxunosa; IOxHo-Ypanbckuit ['AY, UHCTUTYT arpouH>XeHEepuu. —
YensOunck: IOxHO-Y panbckuit I'AY, 2016. - 82 c. — Pexxum JOCTYTIA:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

7. TumnoBsle pacueTsl Mo Teme «JuddepeHnnanbHble ypaBHEHHUS» IS CaMOCTOSITEIbHON
paboTHl CTYAEHTOB [DNEKTPOHHBIA pecypc]: merommyeckue ykazanusi / coct. [.A. JlapuoHoBa;
HOxHo-Ypansckuit 'AY, Huctutyr arpoummkenepuu. — Yensounck: HOxHo-Ypanbckuii ['AY,
2015. — 55 c. — Pexxum npocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

8. Juddepennmanpiple ypaBHEHHMs B MPHUKIAJHBIX 337adax [DJIEKTpOHHBIM pecypc]:
meroandeckue ykazanus / cocT.. O.E. Axymuu, C.A. Ckpunka, M.C. Crabynut; YensOuHckas
rOCyJapCTBeHHAas arpoMHXeHepHas akagemus. — YensOunck, 2015.-81 c.—Pexum nocryma:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

9. Twunosie pacyeTsl N0 TeMe «DYHKIIUU JABYX MEPEMEHHBIX» IJII CAMOCTOSTEIBHONH PabOThI
CTYACHTOB  [DNEeKTpoHHBIA  pecypc]: [md  MHXKEHEPHO-TEXHUYECKUX, HKOHOMHYECKHX,
MeJarornyecKux HampaplieHUH OakanaBpuara u cnenuanuteta] / coct.: I.A. Jlapuonosa [u mp.];
UI'AA.-2-e wu3a, mnepepad. —Yemsasounck: UIAA, 2013.-74 c.—Pexum  gocryna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

10. ®yHKIIMM  HECKOJBKUX TMEepeMEeHHbIX. KpaTHble W  KPUBOJUHEHHBIE  HUHTETPAIIbI
[OnexkTpoHHBIN pecypc]: MeToA. yKazaHus [UIsI HH)XEHEPHO-TEXHHUYECKUX, SKOHOMUYECKHX,
MeJarOrTHYECKUX HarpaBieHui OakanmaBpuara W crenuanurtera] / coct.. P.M. Muponona, C.A.
Ckpunika; UT'AA. — 2-e uszn., nepepad. — Uensbunck: UT'AA, 2013.-45 c.—Pexum nocryna:
http://192.168.0.1:8080/localdocs/vmat/19.pdf
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11. TunoBele pacyeTel 1O TeMe «Psagpl» HOns  camMOCTOSITENEHOW pabOThI  CTYAEHTOB
[Onextponnblii pecypc]: Mmeronuueckue ykaszanusi / coct.: O.E. Akynmuu, M.B. bynrakosa, C.A.
Ckpunika; UT'AA. — 2-e uszn., mepepad. — Uensbunck: UT'AA, 2014.-70 c.—Pexum nocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

12. TuroBo#i pacuer 1o Teme «TeopHus BEpOSATHOCTEW» MJIi CaMOCTOSITEIbHOH paboThI
CTYICHTOB [DJEKTpOHHBIM pecypc]: metoandeckue ykazanus / coct.: I'.A. Jlapuonosa [u ap.];
UI'AA. — YenssOuHCK: Ur'AA, 2015.-108 c. — Pexxum JOCTYyTIa:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

13. TunoBsle pacueTsl Mo TeMe "MaTemarnueckas CTaTUCTUKA" [DIEKTPOHHBIA pecypc] : s
CaMOCTOSITENTbHOM pabOThI CTYJEHTOB MHKEHEPHO-TEXHUUECKUX, SKOHOMHUYECKUX, TIeTarOTHYECKIX
HampaBlieHWH OakanaBpuaTa u crienuanurera / coct.: I'. A. Jlapuonosa [u ap.] ; UT'AA .— 3-e u3n.,
nepepad. —  Yemsbmuck:  UTAA, 2015 .— 73 ¢ - Pexum  gocryma:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

Metoaudeckue pa3pabOTKH, yKa3aHHbIE B 1.3 KCIONB3YIOTCS TMPU aHAIHW3E KOHKPETHBIX
cutyauuit (cm. m.12 PILJT).

4. MeToauueckne MaTepHuaJIbl, ONpeesslue NPoueIypbl OLeHUBAHNS 3HAHM,
YMeHUil, HABBIKOB U (MJIM) ONbITA eATEJIbHOCTH, XaPaAKTEePHU3YyOUIUX ITAM(bI)
¢dopmupoBaHus KOMIIETEH U

B nannom pasznene MeTOAMYECKHME MaTepualbl, ONMPEENSIONUe MPOoUeAyphl OLICHUBAHUS
3HaHWH, YMEHWH, HAaBBIKOB H(MJIM) OIBITA JACSITEIIBHOCTH, XapaKTepU3YIOIMMX O0a30BBIA ATam
(dbopMUpOBaHHS KOMIETCHIMNA MO IUCHUIUIMHE «Maremaruka», MPUBEACHBI MPUMEHHTEIHHO K
KOKJIOMY M3 HCIOJb3yeMbIX BHJIOB TEKYIEro KOHTPOJS YCHEBAEMOCTH U TPOMEKYTOUHOU
aTTecTaluu 00yJaroIUXCs.

4.1. OueHo4HbIe cpeacTBA VIS MPOBEICHNS TEKYIero KOHTPOJISA YCIeBaeMOCTH

4.1.1.YCTHBIN OTBET HA MPAKTUYECKOM 3aHITUU

VYCTHBIN OTBET HAa MPAKTUYCCKOM 3aHSATHUU MCIOIB3YETCS MJIs OLICHKH KadyecTBa OCBOCHUS
oOyJaromuMcsi OCHOBHOHM Tpo()eCCHOHAIbHOW 00pa30BaTENbHON MPOrpaMMBI 1O  OTEIHHBIM
BOIIPOCAaM W TeMaM AUCIHUIUTHHBL. Tembl u muianbl 3anatuid (. 3 ®OC) 3apanee cooOmaroTcs
oOyyaromuMmcsi OTBET OLIEHUBAETCS OILICHKON «OTIMYHO», «XOPOILIO», «YAOBICTBOPUTEIHLHO» WU
«HEYIOBJIETBOPUTEIHLHO».

Kpurepun ouenuBanus oTBera (Tabi.) JOBOAATCS IO CBEACHUS OOYy4aroIIMXCS B Hayaie
3aHsaTui. O1ieHKa 00BBISETCS 00yJaroNeMycsl HEMOCPEICTBEHHO MOCJIE YCTHOTO OTBETA.

Ikana Kpurepumn oneHuBanus

- 00y4Jaromuics MOJTHO YCBOWII YU€OHBIN MaTepual;
- IPOSIBIIIET YMEHHUE aHAIM3UPOBATh U 0000111aTh MH(POPMAIIHIO, HABBIKH CBA3HOTO
NPUMEHEHHS OCHOBHBIX MaTEeMaTHUYECKUX METO/IOB;

- Marepuanl  M3JI0XKEH  TPaMOTHO, B  ONPEIEICHHOM  JIOTMYECKOH
IIOCJIEI0BATEIIbBHOCTH, TOYHO UCIIOJIB3YETCS TEPMUHOJIOTHS;
Onenka 5 - IIOKa3blBaeT  YMEHHME  WUIIOCTPUPOBAThH  TEOPETHUYECKUE  IIOJIOKEHUS

(OTIIMYHO) | KOHKPETHBIMH IIPUMEPAMHU, IPUMEHATH X B HOBOM CUTYallUu;

- IIPOAEMOHCTPUPOBAHO YMEHHE PEIIATh IPUKIaAHbIE 3a0a4H;

- IEMOHCTPUPYET CHOPMUPOBAHHOCTh W YCTOMYMBOCTh 3HAHUH, YMEHUH U
HaBBIKOB;

- MOT'YT OBITh JAOMYIIEHbI O/IHA-ABE HETOYHOCTH MPHU OCBEIIEHNU BTOPOCTETIEHHBIX
BOIIPOCOB.
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Ikana Kpurepumn oneHuBanus

OTBET YJOBIETBOPSIET B OCHOBHOM TPEOOBaHMAM Ha OLIEHKY «S5», HO MPH 3TOM
OueHka 4 HMEET MECTO OJIUH U3 HEIOCTATKOB:

(xopor11o) - B YCBOGHMHM Yy4yeOHOro MaTepuajia JOIyIIeHbl HeOonblIue NpoOenbl, He
MICKA3MBIINE COJIEPKAHUE OTBETA;

- B PELICHUH NPUKJIAJIHBIX 33124 JONYIICHbI He3HAUYNTEIbHbIE HETOYHOCTH.

- HEMNOJIHO WM HEMOCIEN0BaTeIbHO PACKPBITO COACpXKAHME Marepuala, HO
NOKa3aHo oOliee MOHMMaHUE BOMpPOCa M MPOJEMOHCTPUPOBAHBI YMEHHUS,
JOCTATOYHbBIE AJIS JAJIBHEHIIETO YCBOCHHS MaTepHala;

OI_IGHKa3 - HMCJIUCH 3any,Z[HeHI/I$I nJIn I[OHYU_IGHBI OH_II/I6KI/I B onpe;[eneHHH HOHHTHﬁ,

(YIOBIIETBOp | HCTOJB30BAHMH TCPMHUHOJOTHH, B TPUMEHCHUH MATEMaTHYECKUX METO/O0B

I/ITCJIBHO) pemeHI/m HpI/IKJ'Ia,Z[HBIX 3a1a4, I/ICHpaBHeHHBIe IIOCJIC HECKOJBbKHUX HABOIAMAIINX
BOTIPOCOB;

- HETIOJIHOE 3HAHHWE TEOPETHUYECKOTO MaTepuaia; oOOydJaloluics HE MOXKET
NPUMEHUTH TEOPHUIO B HOBOW CUTYaINH.

Ouenka 2 | - He pacKphITO OCHOBHOE COZEP)KaHHE YIeOHOTO MaTepHaa;

(HEyHOBIIETB | - OOHApY)KEHO HE3HAHWE WIM HENOHMMaHue OOJbIIeld WM Haubolee BaKHON
OPHTEJILHO) | 4acTH y4eOHOTo Marepuaia;

- JIONMYyLIEHbl OIIMOKM B ONpENEICHUU IOHATUH, TMpPU HCIOIB30BAHUU
TEPMUHOJIOTUH, B TPUMEHEHMH MATEMaTHUYeCKUX METOJOB IIpH pEIICHUH
NPUKIAHBIX 337a4, KOTOphIe HE WCIPABIEHBI IOCIE HECKOIBKHX HABOISIINX
BOIIPOCOB;

- He cOpPMHPOBAaHBI KOMIETEHIMH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHMUS,
YMEHUS M HAaBBIKH.

4.1.2. MuauBuayanbHOE 3aaHUe (TUIIOBOW pacyer)

NunuBuayanbHOe 3afaHue (Jajnee TUIIOBOM pacueT) UCHOJIb3YeTCs JJis OLEHKH KayecTBa
OCBOCHHSI OOydYalOIIMMCS OCHOBHOW TpoecCHOHAIbHONW 00pa3oBaTebHONW TMPOrpaMMbl IO
OTJENbHBIM TEMaM JIUCIHIUIMHBIL. BapuaHT 3a1aHus 175 KaKA0ro 00Yy4aromerocs onpeaessiercs B
COOTBETCTBUM C MOPSAKOBBIM HOMEpPOM B JKypHane rpynnbsl. CoxaepikaHue 3aJaHUN TUIIOBBIX
pacueToB NPUBOAUTCS B MeToANYECKUX YKazaHUsX (11. 3 DOC).

[Tpu u3yyeHnn TUCHUIUIMHBI «MaTemMaTrKa» BBIIOIHSIIOTCS CIEIYIOIINE TUIIOBBIE PaCUEThI:

1. Onpenenurenu. Matpunpl. CucTeMbl JIMHEHHBIX anreOpanyecKux ypaBHEHHH (4-
6 3amaHuil).

2. Bekropnas anredpa (3-4 3amanus).

3. AHanutuueckas reomeTpus (5-7 3agaHuil).

4. BBeneHue B MaTeMaTHUECKUN aHAN3 (DYHKIIMM OIHOM NEHCTBUTENBLHON MEpeMeHHOH (4-
6 3amaHuil).

5. Muddepenunansioe ncunciaeHne (GyHKIUA OTHOU IEHCTBUTENBLHOW NMEPEMEHHOH M €ro
npuiokeHus (6-8 3amanuii).

6. Heomnpenenennslii unterpan (6-8 3aganuil).

7. OnpeneneHHblil HHTETpat (4-6 3aMaHmil).

8. HuddepennmansHoe ucuucienne GyHKIUN IBYX nepeMeHHbIX (3-4 3a1aHus).

9. Nuddepennnanbubie ypaBHeHUs (5-8 3a1aHMi)

10. MuTerpanpHOE McUUCIeHNe QYHKIIMH IBYX NepeMeHHBbIX (3-4 3a1aHus).

11. Paner (6-10 3aganuii).

12. Teopust BeposiTHOCTEH (6-8 3anaHMil).

13. MaremaTndeckas cTaTUCTHKA (2 3a7aHus).

Pabota BeInoONHSETCS B OTACIBHOM TeTpaau (12-18 11cTOB) B KIETOUKY.

TpeboBaHus NpH BBHIIOJIHEHNUU TUIIOBOTO pacyeTa:
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— YCIOBHE KaXIOW 3a/laddl BKJICHBACTCS B TETPajgb B MEUATHOM BHUIE WU THINETCS OT PYKH
pa300pPUUBBIM ITOYEPKOM;

— TPHUBOJUTCS TOJHOE U OOOCHOBAHHOE pEIIeHWE C HEOOXOAWMBIMH  TOSICHCHUSMU,
BBIYHCIICHUSIMU U PacueTamH;

— TOCIie pelIeHHs] 3alChIBAETCS OTBET;

— rpaduyecKue MOCTPOSHUS BBIMOIHIIOTCS KapaHIallIoM;

— TEKCT peuIeHHs BCeX 3aJau JOJKEeH ObITh B MMCbMEHHOM BH/IE;

— JUIs OTMETOK W 3aMEYaHU# IPETo/1aBaTelis JOKHBI ObITh OCTaBJICHBI TTOJIS (3—4 cM).

TunoBoii pacyer caaeTca 10 YyKa3aHHOTO IIpernojaBaTelieM CpoKa M IMPUHUMAETCs Ha
MIPOBEPKY TOJBKO B TOM Ciy4ae, €Clid yIOBIETBOpSET TpeOoBaHUsAM K odopmieHuto. Pabora Han
OLIMOKaMU BBITIOJHSIETCS B ATOU e TeTpaJy U CIAeTCs 71l HTOBTOPHOM MPOBEPKH.

[IpemogaBaTens MOXET HA3HAYUTH MO CBOEMY YCMOTPEHHIO 3allUTy THUIIOBOTO pacdera,
BBITIOJTHEHHOT'O 00Y4aroIuMCsl.

Copep:kaHre TUTIOBOTO pacdyeTa U KPUTEPUH OIICHKU OTBeTa (Tabil.) JOBOISTCS 0 CBEICHHUS
oOyuJarolerocsi coriacHo rpaduKy BBIIOJHEHHUS B Hayajle KaXKIOro ceMecTpa. THUIOBOW pacuer
OILICHUBAETCsl TPETojaBaTelieM OIICHKOW «3a4TeHO», «HE 3a4TE€HO» U PE3yJbTaT OOBSBISCTCS Ha
3aHSTHH.

IlIxkana Kputepuun onennBanus

Or1leHKa «3aYTEHO» - paboTa BBINIOJIHEHA TTOJIHOCTHIO;

- YMEHHE JIOTUYHO M TPAMOTHO MPUMEHATh MAaTEMATHUYECKUE METOJIbI
P PEIICHUH TIPEJIOKEHHBIX 3a/1a4;

- yMeHHE OOOCHOBBIBATH BBIOOp METO/JA PEIICHHS, ITOKA3bIBACT
3HaHHE OCHOBHBIX MaTeMAaTHUYECKUX MOHITHI MIPH OTBETE HA BOMIPOCHI

npenoaaBareds, Croco0eH UCIIPABIIATH OLIMOKH nocie
JIOTIOJTHUTEIBHBIX BOTIPOCOB.
OlLieHKa «HE 3a4TEHO» - paboTa BBITIOJIHEHA HE B TIOJITHOM 00BEME;

- OTCYTCTBHE HEOOXOUMBIX TEOPETUUECKUX 3HAHUA;
- JOMyIIEHbl IpyOble OMmMOKM B MNPUMEHEHUU  alTOPUTMOB
MaTeMaTHYECKUX METOJIOB peIlleHus 3a1ay.

4.2. IIpouenypsl ¥ OLIEHOYHBbIE CPEACTBA /ISl IPOBEeHUS MPOMEKYTOYHOM aTTeCTAIMHU

4.2.1. Dx3ameH

DKk3aMeH sABIsSeTCs (OPMOM OIEHKHM KadecTBAa OCBOCHUS OOYYalOMMUMCS OCHOBHOM
npodeccuoHaIbHONH 00pa30BaTeNbHON MPOrpaMMbl MO paszjaenaM AucuuiuivHbl. [lo pesynbTaram
9K3aMeHa O00YyYaroleMycCsl BBICTABISIETCS OLEHKA «OTIUYHO», «XOPOIIO», «YIOBJIETBOPUTEIHLHO»
WM «HEYJOBIIETBOPUTEIBHO».

OK3aMeH MO IHUCLUMIUIMHE IMPOBOAMTCS B COOTBETCTBUM C PACIHUCAHHUEM IMPOMEKYTOUHOU
aTTecTallid, B KOTOPOM YKa3blBaeTCs BpeMs €ro INpPOBEIACHMs, HOMEpP ayIUTOpUHU, MECTO
MPOBEJICHUSI KOHCYJbTAllMU. YTBEP)KIEHHOE pacHmucaHue pa3Mmellaercs Ha HHGOPMAIMOHHBIX
CTEHJIaxX, a TaKXKe Ha O(UIATLHOM caiiTe Y HUBEpPCUTETA.

YpoBeHb TpeOOBaHUHN 11 MPOMEKYTOYHOM AaTTECTAIlMU OOYYAIOIIUXCS YCTaHABIMBACTCS
paboueii mporpaMMoi AUCIUIUIMHBI M TOBOAUTCS 10 CBEJACHUS 00yUarOIUXCsl B HA4aIe CeMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MpaBuio, Jektopamu. C pa3pelieHus 3apeayromero kadeapoit
Ha ’K3aMEHe MOXKXET MPHCYTCTBOBATh NpernojaBareib Kadeapsl, IPUBICUCHHBIN A MOMOIIU B
pueMe H5K3aMeHa. B ciywyae OTCYTCTBHS BEIyLIEro NPENoJaBaTens SK3aMEH NPUHUMAETCS
IpernoiaBaTeNeM, Ha3HAYeHHBIM PAaCIOPSDKEHUEM 3aBEIyIOLIETo Kadeapoil.

[IpucyrcTBHEe Ha 5K3aMeHe mpenojaBaTenell ¢ Apyrux kKadeap 0e3 COOTBETCTBYIOLIETO
pacropshKeHHs PEKTopa, MPOpeKTopa Mo yueOHoil pabote win gekaHa GakyabTeTa He JOIyCKaeTcs.
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OOyuaromuecs Mpy sIBKE Ha IK3aMEH 0053aHbI UMETh MPHU ce0e 3aUeTHYI0 KHIKKY, KOTOPYIO
OHH TPEABSBISAIOT HK3aMEHATOPY.

Jlnst mpoBeneHUsT SK3aMeHa BEAYIIMWA IMpenojaBarelib HaKaHyHE IOJy4aeT B JIeKaHATe
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpas BO3BpallaeTcs B JIEKaHAT I0CJIE€ OKOHYAHUS
MEpONPUSITHS B A€Hb IPOBEJICHUS SK3aMEHA UJIK YTPOM CJIEAYIOLIErO JTHS.

DK3aMeHbl MPOBOJATCSA IO OWieraM B YCTHOM WJIM TNHCbMEHHOM BHUZE, JMOO B BHUIE
TECTUPOBaHUS. JK3aMEHAIIMOHHBIE OWJIETHl COCTABJSIIOTCS IO YCTaHOBIEHHOW ¢Qopme B
COOTBETCTBUM C YTBEPXKIACHHBIMU Kadeapoil K3aMEHAIMOHHBIMU BOIPOCAMU U YTBEP)KIAIOTCS
3aBeyouM Kadeapoii exeroaHo. B Oumere cogep kutcs 2 TEOPETHIECKUX BOIPOCA U 33/1a4a.

DK3aMeHaTOpy MPeAOoCTaBiIsIeTCs MPaBo 3aJaBaTh BOIPOCHI CBEpX OuIieTa, a Takke MOMHUMO
TEOPETHUYECKUX BOIMPOCOB JaBaTh ISl PEIICHHS 3a7aud W NPUMEPbI, HE BBIXOJSIIUE 33 PAMKHU
MPOMJIEHHOr0 MaTepuasa Mo u3y4yaeMou TUCIUILIINHE.

3HaHMs, YMEHUS ¥ HABBIKU O0YYArOIIMXCS OMPEACISIIOTCS OIEHKAMU «OTIUYHO», «XOPOIIO»,
«YJIOBJICTBOPUTEIIBHO», «HEYIOBJICTBOPUTEIBHO» M BBICTABIIAIOTCS B 3a4€THO-IK3aMEHAI[HOHHYIO
BEJIOMOCTH M B 3a4ETHYIO KHMKKY 00YyJaronierocs B IeHb IK3aMEeHa.

[Ipu mpoBeaeHHM YCTHOTO SK3aMeHa B ayAUTOPHHM HE JIOJKHO HaXOIUThCS Oojiee BOCHMU
o0yJaromuxcsi Ha OJTHOTO MPENOaBATEIS.

[Ipy mpoBeneHHM YCTHOTO »SK3aMeHa CTYIEHT BbIOMpAaeT HK3aMEHALMOHHBIA Ouier B
CIIy9aifiHOM TIOpSiAKE, 3aTeM Ha3biBaeT (HaMUIUIO, UMS, OTYECTBO U HOMEp 3K3aMEHAI[MOHHOTO
ousnera.

Bo Bpemsi sk3ameHa oOydaromuecs MOTYT TMOJIb30BAThCS C pa3pelieHus dK3aMeHaTopa
MPOrpaMMO# TUCHIUIUIMHBI, CIIPAaBOYHOW M HOPMATHUBHOHW JIUTEPATypOH, MIPYTUMHU TOCOOUSIMU H
TEXHUYECKUMH CPEJICTBAMU.

Bpemsi moaroroBku OTBeTa MpHU clade 3K3aMeHa B YCTHOM (opMe JTOJKHO COCTaBIIATH HE
MeHee 40 MUHYT (IO KEJTaHUIO 0OYYaIOIIerocss OTBET MOXET OBITh TOCPOUYHBIM). Bpems orBera —
He Oosee 15 MUHYT.

OOy4Jaromuiicst, UCTIBITBIBAIOIINIA 3aTPYJHEHHS MPHU MOATOTOBKE K OTBETY IO BHIOpaHHOMY
UM OHIIETy, UMEET MPaBO Ha BHIOOP BTOPOTO OHIIETa C COOTBETCTBYIOLIUM IPOJIEHHEM BPEMEHU Ha
noaAroToBKy. [Ipy okoHYATETPHOM OLIEHWBAHWU OTBETA OIEHKA CHIKAETCS Ha oauH Oawi. Beigaua
TpPEThero OusieTa He pa3peraercs.

Ecnmu oOywaromuiics SBWJICSA Ha DSK3aMEH, W, B3SB OWIIET, OTKa3aJicsi OT MPOXOXKICHUS
aTTecTallid B CBSI3U C HEMOJTOTOBJICHHOCTHIO, TO B BEJAOMOCTH €MY BBICTABISETCS OIEHKA
«HEYIOBJIETBOPUTEIBHO».

Hapymenue AucCUMIINHBI, CHUCBIBAHHWE, MCIONb30BaHUE OOYUYaIOIIUMUCS HEpa3pelleHHbIX
MEYATHBIX U PYKOIMHCHBIX MAaTEpUATIOB, MOOWIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JPYTMX BHAOB JIMYHOW KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHOM
TEXHUKH BO BpEMsl aTTECTAl[MOHHBIX HCIBbITAaHUN 3ampenieHo. B ciydyae HapylieHus 3TOTo
TpeOoBaHUs MpenojiaBaTesib 00s3aH yJAIUTh 00y4aromerocs: u3 ayJuTOPUU U MPOCTaBUTH €MY B
BEJIOMOCTH OIIEHKY «HEYJIOBJICTBOPUTEIILHO.

BricTaBneHne OLIGHOK, TOJYyYEHHBIX TMpPU TOABEACHUM pPE3yJbTaTOB IMPOMEKYTOUHON
aTTeCTallid, B 3aU€THO-3K3aMEHAI[MOHHYIO BEIOMOCTh M 3aYETHYI0 KHUXKKY IPOBOAUTCS B
MPUCYTCTBUU camoro oOydaromierocs. [IpenonaBareny HecyT MepCOHAIBbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3alUCed O pe3yibTaTax MPOMEXKYTOYHOM aTTecTalud B
3a4€THO-’K3aMEHALMOHHYIO BEJOMOCTh U B 3aUE€THbIE KHIDKKH.

HesBka Ha 5K3aMeH OTMEYaeTcsi B 3a4€THO-3K3aMEHALIMOHHOM BEAOMOCTH CIIOBAMH «HE
SABHIICS».

Jis  oOydJaromuxcsi, KOTOpbIE HE CMOTIM CAaTh HK3aMEH B YCTAaHOBIEHHBIC CPOKH,
YHUBEpCUTET YCTaHABIMBAET TMEPHOJ JMKBUIAIMM  33J0DKEHHOCTH. B 3TOT  mepuon
MpenojaBaTesid, TPUHUMABIINE 3K3aMEH, JOJKHbI YCTAaHOBUTh HE MEHee 2-X JHEH, Korja OHHU
OyAdyT mpUHMMATH 33J0JKeHHOCTH. MHpopmalnsg o NUKBUAALMU 3310JKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.
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OGyLIaIOH_II/IMCH, MOKa3aBIIMM OTJIMYHBIC W XOPOINHWC 3HAHWA B TCUCHUC CCMCCTpPAa B XO/C
MOCTOSIHHOTO TEKYILEr0 KOHTPOJISI yCIIEBAEMOCTH, MOET OBbITh IMPOCTaBJIEHA 3K3aMEHAIlMOHHAS
OIICHKAa OOCPOYHO, T.C. 663 caadyu 5K3aMCHa. OI.[GHKa BBICTABJISICTCA B 3K3aMeHaHHOHHBIﬁ JIUCT UIIN
B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[BI " JIMlla C OrpaHUYCHHBIMU BO3MOKHOCTAMMU 3JOPOBbA MOT'YT CAABATh 3K3aMCHELI B
MEXCECCUOHHBIH TEepUOJ B CPOKH, YCTAHOBJICHHbIE WHIUBUAYAIbHBIM YYEOHBIM ILJIAHOM.
I/IHBa.HI/II[BI " Jina ¢ OTpaHUYCHHBIMU BO3MOXXHOCTAMU 310POBLS, UMCIOIIUC HAPYHICHUS OIIOPHO-
JIBUTATEJIBLHOTO afmapara, JOMYCKAlOTCS Ha aTTeCTAllMOHHBIE HCIBITAHUS B COMPOBOXKICHUU
ACCUCTEHTOB-COMPOBOXKIAIOIIHX.

[Ipouenypa mpoBeAeHUsS MPOMEXKYTOUHOM aTTECTAllUU JUIsl OCOOBIX CIy4yaeB H3JI0XKEeHa B
«[TonoxeHnn 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOYHOW aTTECTAllMH O0YJarOIIUXCS
o OINOIT 6akamaBpuara, crienuanurera u Maructparypsl» @I'bOY BO HOxno-Ypanbckuit [AY
(IOVYpI'AV-I1-02-66/02-16 ot 26.10.2016 1.).

[IIkana u KpUTEpUU OLIEHUBAHMSI OTBETA O0YYAIOIIETOCS MPEICTABICHBI B TAOJIHUIIE.

Ikana Kpurepun oueHuBanus
Onenka 5 BCECTOPOHHEE 3HAaHUWE IMPOrPaMMHOIO  Marepuaja MaTeMaTHKU;
(oTIMYHO) MpaBWIbHOE TNPUMEHEHHWE MAaTeMaTU4YeCKUX 3HaHWM B pelIeHUuu
MPUKJIAOHBIX 3a1a4.
Onenka 4 3HaHUE MPOTrPaMMHOI0 MaTepualla; HAINYME HE3HAUUTENIbHBIX OIIUOOK B
(xopo110) pElIeHUN 3aJ1a4; HEAOCTATOYHOE PACKPBITHE COAEPKAHMS BOIPOCOB.
OHCHKa 3 3HAHUEC OCHOBHBLIX MAaTEMATHUYCCKHUX HOH}ITI/Iﬁ, MCTOJOB U AJITOPUTMOB,
(YIOBJIETBOPUTENILHO) | JOMYCKAET ONIMOKK IPU X IPUMEHEHUH.
Onenka 2 HET 3HAHUA OCHOBHOI'O IIPOrPaMMHOIO MaTepuaia, MPUHIUIAAILHBIE
(HEeyIOBJIETBOPUTEIBHO) | OMIMOKHU MPHU OTBETE HA BOMPOCH! M B PEIICHUHU 3aj1ay.

Bomnpocel Kk 3x3aMeny
1 cemectp

1. Matpuupbl, neuWctBus ¢ HUMHU. Omnpenenurend 2-ro U 3-ro MOPSIAKOB M UX CBOMCTBA.
MuHops! U anredpanyeckre TONOoTHeHHs. PasnokeHue onpenenuTens mo 3JIeMeHTaM KaKoro-JIn0o
psana. OnpenenuTeny n-ro NopsaKa.

2. CucteMbl IBYX M TpeX JUHEHWHBIX ypaBHEHUH, UX pelleHre. MaTpudHas 3alluCh CUCTEMBbI
JTMHEHbIX ypaBHeHu. Meton ["aycca. [TpaBunio Kpamepa.

3. BekTopsl. JIuHelHble onepanuu Haj BEKTOpaMH. TeopeMbl O NMPOEKIMU BEKTOPA HA OCh.
[TonsiTne nuHEHOro MpocTpaHcTBa. JIMHEITHO He3aBUCcHUMBIE BEKTOpHI. ba3uc. PasznoxkeHnne BekTopa
no Oasucy. Koopaunatel BekTopa. Hampammisromue KOCHHYCHI W JJMHA BeKTopa. JIMHeWHbIe
orepaly HaJl BEKTOpaMU B KOOPJUHATHOM dopMe.

4. CkansipHOe MPOU3BEICHNE BEKTOPOB, €0 CBOMCTBA, BBIPAKEHUE B KOOPAMHATHOH (hopme.
JlnuHa BEKTOpa M yroja MEXIy ABYMsI BEKTOpaMHU. Y CIIOBHE OpPTOTOHAJIBHOCTH JIBYX BEKTOPOB.
[IpuMeHeHne CKasIpHOTO MPOU3BEICHUSI B PELLICHUU TPUKIIAIHBIX 3a]1a4.

5. BektopHOe mpou3BeeHHEe BEKTOPOB, €r0 CBOMCTBA, BEIPAKECHHE B KOOPAMHATHOW (opme.
HekoTtopsie npuioxeHust BEKTOPHOTO MPOU3BEACHHUS.

6. CMmemniaHHOE MPOM3BEICHUE TPEX BEKTOPOB, €r0 CBOWMCTBA, BBIPAXKEHHUE B KOOPIWHATHOMN
dopme. [IpuMeHeHnEe CMEIaHHOTO MPOU3BEACHHS B PEIICHUN TPUKIIATHBIX 3a7a4.

7. TlonsiTne 006 ypaBHEHHH JTMHUHU Ha TUIOCKOCTH. DOPMBI ypaBHEHHUSI TIPSMOM Ha TUIOCKOCTH.
VYron Mexay npsAMbIMHU. Y CIOBUS MAapauIeIbHOCTH U MEPIEHAUKYISIPHOCTH MPSMBIX. Y paBHEHHE
My4Ka MpAMBIX. 3aJa4d, pElIaeMble METOJAOM KOOPIMHAT (PacCTOSHUE MEXIY IBYMs TOUYKaMH,
JIeJICHUE OTpe3Ka B JAHHOM OTHOIICHHH ).

35



8. KpuBble BTOpOro TOpSIKA: OKPYKHOCTb, OJUIMIIC, Trumnepbona, mapabona, uX
TrE€OMETPUYECKNE CBOMCTBA U YPABHEHUS.

9. VpaBHEHHSI IUIOCKOCTM B TIPOCTPAHCTBE. YTOJI MEXAY IIJIOCKOCTAMU. Y CIIOBUS
MapaJUIEIbHOCTH U NEPIIEHIUKYIAPHOCTH IUIOCKOCTENH. PacCTOAHME OT TOUKM 10 IIIOCKOCTH.

10. VYpaBHeHus npsMoi B IPOCTPAHCTBE. YTOJ MEXAY NpsMbIMU. B3anmHoe pacnonoxeHne
IPSIMBIX B IIPOCTPAHCTBE. YTOJ MEKIY IIPSIMOU U IUNIOCKOCTBIO.

11. YpaBHeHue moBepxHOCTH B mpocTpaHcTBe. Llmnmmuapuueckue mnoBepxHocTH. Cdepa.
Onnmuncona. ['mnepbomonnapl. [TapaGomouasl. ['eomeTpuueckre CBOHCTBA AITHX TOBEPXHOCTEH,
UCClieIoBaHNE UX (POPMBI METOZOM CEYCHHUH.

12. MuoxecTtBo BemecTBeHHbIX uucen. Dyaknus. OO6nacts ee omnpeaeneHus. CrocoOb
3aganud. Krnaccubukamums ¢ynkuuit. [lomspuas cucrema koopauHat. KpuBble B TMOJSPHBIX
KoopauHaTtax. MoHOTOHHBIE PyHKITMU. CII0KHBIE U B3aUMHO-00paTHbIC (DYHKITHH.

13. Yucnosas mocinenoBaTeabHOCTh. IIpenen uncnoBoii nocnenoBarenpbHoCcTH. CXoasimuecs
Y PACXOSALINECS YUCIOBBIE NTOCIEN0BATEILHOCTH.

14. Tlpenen ¢ynkumu B Touke. OgHOCTOpOHHHME Tpenensl GyHkiuid. IIpenen ¢pyHkuuu B
OCCKOHEYHOCTH. beckoHeuHO Maible W OecKOHeYHO Oombinue (GyHKuu B Touke. CBolcTBa
6eckoHeuyHo ManbIix ¢yHkiuid. CBoiicTBa npeaenos GyHkiuil. [Ipu3Haku cyniecTBOBaHMs MPEIEIOB
(0 mpezene MpoOMEXKYTOUHOM (PYHKITMHU, O Mpeserne MOHOTOHHOW (QyHKIuu). HeonpenenenHoctu u
METOBI UX PACKPBITHA. 3ameyaTelbHbIE Mpeaesbl U caencTBUs u3 HuX. CpaBHEHHE OECKOHEYHO
MaJbIX.

15. HenpepslBHOCTh (pyHKIHMN B TOYKE, Ha MHOXECTBE M Ha OTpe3ke. Toukd pas3pbiBa
(GYHKIMU U UX KJIaccuUKanusa. AIroOpuT™ UCClIeoBaHUS (YHKIIMN HA HEMPEphIBHOCTb. [leiicTBus
Ha/l HempepbIBHBIME (pyHKIMsAMH. HenpepbIBHOCTD 3sieMeHTapHbIX (yHKIMi. CBolicTBa QyHKIH,
HENpephIBHBIX HAa OTpe3ke (CyLIECTBOBAaHME HAMMEHBUIETO M HAWOOJIBLIEr0 3HA4YEHUH,
OTrPaHUUYEHHOCTD, CYyIIECTBOBAHUE TPOMEKYTOUHBIX 3HAUEHUI).

2 cemecTp

3anauu, MPUBOISALINE K IOHATUIO TPOU3BOIHON. OnpeeneHne Nponu3BoJHON.
[Tpon3BoHas OT anreOpanyecKoi CyMMBI, Pa3HOCTH, TPOU3BEICHUS U YACTHOTO ()YHKITUM.
[Ipou3BoaHbIE CIOXKHBIX (PYHKINH, 3alaHHBIX HESBHO U TTApaMETPHUYECKHU.
[Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHA (C BEIBOJAOM).
Huddepennman pynxuu. CoiicTBa nepBoro quddepeHimana.
CBs13b MEXTY HETPEPHIBHOCTHIO B TP PEPEHITUPYEMOCTHIO (PYHKITUH.

7. I'eoMeTpHUYeCKHl 1 MEXaHUYECKUN CMBICI TPOU3BOIHON 1 quddepennmana 1-ro nmopsaxa,
UX NIPUMEHEHHE B PEIICHUH NPUKIATHBIX 331a4.

8. IIpou3BoHBIE BHICIINX MOPSAKOB (DYHKIIHI, 3aJaHHBIX SIBHO, HEABHO, APAaMETPUIECKU.

9. MexaHM4eCKU CMBICI MPOU3BOAHOMN 2-T0 OPSIAKA.

10. Iuddepennumansl  2-ro0 W BbICIIMX  HOpsAKoB. HewHBapuaHTHOCTH — (hOPMBI
mudepeHIanoB BHICIINX MOPSIIKOB.

11. Teopemsr ®epma, Pomsd, Jlarpanska, Komn.

12. IlpaBumno JlonuTans Ajisi paCKphITUS HEONPEIETEHHOCTEM.

13. YcnoBusi MOHOTOHHOCTH (DYHKIIHH.

14. Dxcrpemymsl GyHKITHH, HEOOX0aUMOE yciioBre. JlocTaToYHbIC YCIOBHSL.

15. OTpickaHue HAaUMEHBLIETO U HAUOOJbIEro 3HaYeH QyHKIMH, TuddepeHpyeMont Ha
OTpe3Ke.

16. UccnenoBanue BoinykiaocTu ¢pyHKuuu. Touku neperunoa.

17. AcuMnTOTHI QYHKITHAH.

18. IlepBooOpa3nas. HeonpeneneHHbIi UHTETpai.

19. CgpoiicTBa HeompeeIeHHOro nHTerpana. Tadnuia HHTerpaioB.

20. Meroabl MHTErpUpOBaHUsl (HEMOCPEACTBEHHOE HHTETPUPOBAHHE, MHTEIPUPOBAHMUE I10
YacTAM M 3aMEHON NEPEMEHHBIX ).

S S
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21. PaznoxxeHne MHOrOWIeHa C JEHCTBUTENbHBIMH KOd(pHULIMEHTaMHU Ha JHUHEHHBIE WU
KBaJPAaTUYHbIE MHOKUTEIIH.

22. PasnoxeHue palMoHAIBHBIX ApoOei Ha mpocteime. MHTerpupoBanne paluoHaIbHbBIX
byHKIHIA.

23. UnTerpupoBaHue HWppAlHMOHAIBHBIX (YHKIHMHA (CTENEHHbIE M TPUTOHOMETPUYECKHE
MMOJCTaHOBKH).

24. nterpupoBaHue TPUTOHOMETPUUECKUX byHKIHHA. YHusepcanpHas
TPUTOHOMETPUYECKAs MTOACTAHOBKA.

25. BrelpaxkeHMsI, HEBUHTETPUPYEMBIE B KBaJlpaTypax.

26. 3amauv, TPUBOAAIIME K TOHSATHIO OINPEACICHHOrO0 HWHTerpana. MHTerpanpHas cymma,
ornpeneneHHbiid nHTErpan. ®opmyna Herotona-Jleiibuumna.

27. CBoiicTBa ONpEAEICHHOI0 HHTErpalia, TEOPEMA CYIIECTBOBaHUS. «eopeMa 0 CpeTHEM».

28. MHTerpupoBaHUE 110 YACTAM, 3aMEHA [IEPEMEHHON B ONPEEIIEHHOM HHTEIrpase.

29. OmnpeneneHHbI HMHTETpajl OT HEYETHOW M YETHOM (YHKIMH MO CHUMMETPUYHOMY
IIPOMEXKYTKY.

30. HecoOcTBeHHbIE HWHTErpajibl ¢ OECKOHEUHBIMH TMpeaeiaMd W OT HEOTPAHUYCHHBIX
(byHKIHHA.

31. Brruucnenue miomaaen miockux Guryp.

32. BeruucrieHnue AMHBI 1yry. Beraucinenne oobema Tena BpaieHus.

33. Brruucnenue paboThl, CTAaTUCTUHYCCKUX MOMEHTOB, IIEHTPA TSIKECTHU TIIOCKOU (PUTYPBHI.

34. 3anauu, npuBonsnMe K noHatuio auddepenunansueix ypasuenuit (Y). [opsnok 1Y,
pewenune JIY.

35. J1Y nepBoro nopsaka. HadansHbie yciioBus, o01iee perieHne, 4acTHOE pelieHne. 3aaada
Komm. Teopema cymiecTBoBaHUS M €IMHCTBEHHOCTH pemieHus 3amaun Komm. 'eomerpuueckas
uHTepnperanus Y neporo nopsaxa.

36. 1V mepBoro nopsiaka ¢ pa3aeisiomuMACs IIEPEeMEHHBIMU.

37. Omgnopoxausie /1Y nepBoro nopsika.

38. Jlunenneie 1Y nepBoro nopsaka. Ypasaenue . bepuymim.

39. J1Y Broporo nopsiaka. HauanpHble ycnoBusi, o0liee penieHre, 4acTHOE pelieHne. 3aaaqya
Komm.

40. 1Y BbICIINX NOPSAKOB, JOIYCKAOLIUE IIOHMKEHHUE MTOPSIIKA.

41. Jlunelinble ogHopoansie JIY BTOporo mopsaka. JIMHETHO HE3aBHCUMBIE U 3aBUCHUMBbIC
pemenusi. Onpenenurens BpoHCKoro, ero cBoicTBa.

42. Teopema o ctpyktype obmiero pemenus JIOHAY. Oteickanue obmero pemenus JIOIAY ¢
MOCTOSIHHBIMU KO3(p(PHULIEHTAMHU.

43. JIHAY BTOpOoro mopsiika ¢ TMOCTOSHHBIMHU Kod(duimeHtamu. Teopema O CTPYKType
ob1ero perieHusi. MeToJ Bapuauy IpOU3BOJIbHBIX MOCTOSHHBIX.

44. Oteickanue yactHoro pemenust JIHAY co cneunanbHbIM BUAOM MpaBOil YacTH.

45. Teopema 0 HaJIO)KEHUHU PELICHUI.

3 cemecTp

1. 3agaun, mnpuUBOAAIIME K TMOHATUIO ABOMHOrO WHTerpana. JIBoWHON wuHTErpan, ero
onpenaeneHue. Teopema CylecTBOBaHUS TBOMHOTO HHTETpaa.

2. CsaoiicTBa, TEOpEMa O CpEIHEM 3HAUCHHH.

3. Beruucnenue qBoMHOro uHTerpaia. llepexon Kk mossipHbIM KOOPAUHATAM.

4. IlpunosxeHus ABOWHOTO UHTETpaja.

5. 3amauu, NPUBOIANIME K TOHATHIO TPOMHOTO WHTErpajga. TpoWHOW WHTErpai, ero
omnpeJeneHue, cBoicTra. Teopema CyiecTBOBaHUS TPOMHOIO HHTErpasa.

6. Bepruucnenune tpoitHoro wuHTerpana. llepexoa K IUWIMHAPUYECKUM U CHEpUUECKUM
KOOpJAMHATaM.

7. 1lpunoxkeHus TPOMHOIO UHTErpasa.
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8. 3amaua o BBIYUCIEHUHM pabOTHI MepeMeHHOW cuibl. OnpeneneHue KPUBOJIMHEHHOTO
MHTErpaJia 1o KOOpAUHATaM.

9. CsoiicTBa, BeIYMCIIEHNE KpUBOJIMHENTHOTO nHTerpana Il pona.

10. ®opmyna ['puna.

11. YcnoBus HE3aBUCUMOCTH KPUBOJIMHENHOTO MHTErpaja 110 IMyTH UHTETPUPOBAHUS.

12. Haxoxxnenue QpyHKIIMU ABYX MEPEMEHHBIX I10 €€ ToJHOMY nuddepeHuany.

13. IlpunokeHus: KpUBOJMHENHOTO HHTErpaia BTOPOIoO poAa.

14. YwmcnoBble psibl, CXOAUMOCTh M pacxoauMocTb. HeoOXoauMble yCI0BHS CXOUMOCTH.

15. I'apmoHnyeckuit pan. I'eomerpuueckas nporpeccus.

16. CBoiicTBa CXOIAIINXCS PSIIOB.

17. Psnel ¢ monoxuTenbHbBIMUA wieHamu. [Ipusnaku cpaBHenus psnoB. Ilpusnak Jlanambepa.
WNuterpaneusiii npusnak Komwu. Psag Hupuxie.

18. 3naxouepenytomuecs psaasl. [Ipuznak Jleitonuna. AGCOMIOTHAS, YCIOBHAS CXOAUMOCTbD.

19. Crenennsie psnpl. Teopema AGens. HTepBan u paanyc cXOAUMOCTH CTENEHHOIO psija.
CBoiicTBa CyMMBI CTENEHHOTO psiia: HENPEpbIBHOCTb, MOWICHHOE IupdepeHIupoBaHle U
WHTETPUPOBAHHUE.

20. Psaner Teitnopa u Makinopena. Pasznoskenue snementapubix GpyHkiuii B psg Teiinopa u B
pan MaknopeHa.

21. [lpunoxkeHne CTENEHHBIX PAJOB K MNPUOIMKEHHBIM  BBIUMCICHUSM: pELICHHE
g depeHINaTBHBIX YpaBHEHU, BHIYHCIEHUE HHTETPajIoB.

22. Knaccudukauus coOwituii. [IpocTpaHCTBO 3yIeMEHTApHBIX COOBITHI. Anredpa COOBITHIA.
[TonsiTue ciyvaitHoro coObITHA. OTHOCHTENBHBIE YAaCTOTHI. 3aKOH YCTOWYMBOCTH OTHOCHTEIBHBIX
qacToT. CBSA3b MEXKAY BEPOATHOCTHIO 1 OTHOCUTEIBHON YaCTOTOM.

23. Tlonsitue BeposTHOCTH coObITHsA. Kitaccnueckoe ©W TEOMETPHUYECKOE OIpeeeHUe
BEPOSTHOCTH.

24. KomOunaropuka.

25. HenocpencTBeHHOE BBIUMCIEHUE BepoATHOCTH. [loHsATHE 00 aKCHOMAaTHYEeCKOM
ITOCTPOEHHUH TEOPHUH BEPOSTHOCTEN.

26. Meroabl BbIUMCIEHUS BeposTHOcTel. Teopema O TIOBTOPEHMM OIBITOB (cXema
bepnynnu). HaueposiTHelasi 4acToTa npu NOBTOPEHUHU OIBITOB.

27. Cay4aiiHble BEIMUMHBI U 3aKOHBI UX PACIPENEICHUS.

28. JluCKpeTHbIEC U HEMPEPHIBHBIC CyYailHbIEC BEIMUUHBI.

29. Pap pacnpeneneHus.

30. dyHKuMS pacupeacsieHus, IIOTHOCTh PacpeaeIeHus], UX B3aMMOCBA3b U CBOMCTBA.

31. BeposTHOCTb NONafiaHus CIIy4aiiHON BEJIMUYMHBI HA JaHHBII UHTEPBA.

32. YucnoBble XapaKTEPUCTUKH CIy4alHbIX BEIWYMH. MaremMaTH4YeCcKoe OXHJaHHE U €ro
CBSI3b CO CpelHUM apu(METHYECKUM (3akoH Oonpmux uyucen). Jucmepcuss U cpeaHee
KBaJ[paTUYECKOE OTKJIOHEHUE CIy4allHON BEJIMYHMHBI.

33. Pacnpenenenue Ilyaccona.

34. BuHOMMAaNIBHOE pacHpeaesiCHUE.

35. HopmaiibHOE pacnpeeneHne, €ro CBOMCTBA, YCIOBHSI, IPH KOTOPBIX OHO BO3HUKAET.

36. LleHTpanbHOU MpeaeTbHOU TEOPEMBI.

37. YucioBble XapaKTEpUCTHUKU HopMaibHOro 3akoHa. ®dynknus Jlannaca. Berumcnenue
BEPOSITHOCTH TOMAJIAHUS CIy4allHOW BEJIMYMHBI HA 3a/IaHHBIA MHTEpBAJ B CIydae HOPMAJIBHOTO
pacnpeeneHusl.

38. TloHsiTe 0 ABYyMEPHOM HOPMAJIBHOM PACIPEACIICHUN.

39. llonsatne o pa3nUUHBIX Qopmax 3aKkoHa OombmMx uucen. Teopembl bepHymm u
Yeorimena. [{enTpanbHas npenensHas Teopema JlsmyHona.

40. T'enepanpHasi COBOKYITHOCTh M BEIOOpKA.

41. Bapuammonnsli psn. [ucrorpamma, osmmupudeckas GYHKIHUS — pacrpeeicHus,
BBIOOPOYHOE CpeIHEE U TUCTIEPCHSL.
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42. ToyeuHble OLIEHKM HEU3BECTHBIX IMAPAMETPOB paCHpeeNieHUs MO BBIOOPKE H HX
XapaKTePUCTUKU: HECMELIEHHOCTh, 3((EKTUBHOCTh, COCTOSATEIHHOCTb.

43. MeTojpl IONyYeHHUsI TOYEUHBIX OI[CHOK: METOJ MaKCHUMAaJbHOTO MPaBAOINOA00Ms, METO T
HAaUMEHBIINX KBAJIPaTOB, METOJ MOMEHTOB.

44. UnrtepBanbHble OLICHKU. HTEepBanibHOE OILEHMBAHHE MMAPAMETPOB HOPMAJIBLHOTO
pacnpezeneHusl.

45. TloHsiTHE O CTAaTUCTUYECKON TUIOTE3€ U 00IIasi cXemMa, OCHOBHBIE METOJIbI €€ MPOBEPKH.
Ommbku 1-ro m 2-ro poma. Pemaromas mporemypa. MomHOCTs Kputepus. JloBepuTenbHBIC
obmactu. Kputepuu npoBepKu TUMIOTE3.

46. Cuctema JByX cCiy4dailHbIX BenmuuuMH. OyHKIHMOHAIbHAs, CTAaTHUCTHYECKas U
KOPPEJIALIMOHHAS 3aBUCUMOCTU MEXY BEIMYNHAMU.

47. DneMeHTBI KOPPEIAIMOHHOTO aHan3a. JIMHEeHBIN perpecCUOHHbBIN aHAIHU3.

48. OCHOBHBIE CBOWCTBA PETPECCHUH.

49. OueHkr mapamMeTpoOB PErpecCHOHHOM MOJENIH 10 METOJY HAaUMEHBIIUX KBaJApaToOB U
CBOKCTBA ITUX OLIEHOK.

50. YpaBHeHUs TUHEWHON PETPECCHUHU.

51. TecHoTa cBsi3U U €€ OLIeHKa 10 KO3(PPUIINEHTY KOPPEISLIHUH.

52. Tlonsitue o HenuHeWHON perpeccun. KoppensuwonHoe otHomeHue. OmnpenencHue
rapaMeTpOB HEJIMHEUHBIX YPaBHEHUM PErpecCu METOJOM HAMMEHBIIUX KBAJPATOB.

53. OngHOMaKTOPHBIN TUCTIEPCUOHHBIN aHAN3.

54. CpaBHEHME HECKOIBKUX CPEIHUX.

55. Ilonsitue o paucnepcuoHHOM aHanuze. OOmas, (akTopHas W OCTATOYHAS CYMMBI
KBaJIpaTOB OTKJIOHCHUM.

56. CBsa3p Mexay oOmei, ¢gakTopHo M ocraroyHor cymmamu. OOmas, QaxTtopHas u
OCTaTOYHasi JUCHIEPCHH.

57. CpaBHeHHE HECKOJIBKUX CPEIHUX METOJOM JUCIEPCUOHHOTO aHAJIN3A.

58. MHoOroMepHble CTaTUCTHUYECKUE METOIBI.

59. CoBpeMeHHbIe MaKeThl MPUKIIATHBIX MPOrPaMM CTaTUCTHYECKOTO aHAIN3a.

TunoBble 3amaul K SK3aMEHy IO BCEM TeMaM COJEpKaTcsi B Yy4eOHO-METOIUYECKHX
paspabotkax kadenpsi (1. 3 ®OC).
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