MHUHUCTEPCTBO CEJIbCKOI'O XO3SIliICTBA POCCUMCKOM ®EJIEPALINN

(dbenepanbHOE TOCYTapCTBEHHOE OIO/KETHOE 00pa30BaTEIILHOE YUPEIKICHHUE
BBICITIETO 00Opa30BaHUs

«FOKHO-YPAJIBCKHAMN T'OCYJAPCTBEHHBII ATPAPHBIII YHUBEPCUTET>»
HUHCTUTYT ATPOUMHXEHEPUH ®T'BOY BO IOKHO-YPAJIBCKUI TAY

YTBEPXIAIO
JlekaH ¢axkynbpTeTa 3a09HOr0 00yUCHUS

(Wﬂmem
//i'/ D.I'. Myxamaies

S 25;/anpej1;1 2016 T.

Kadenpa «MaremaTudecke U €CTeCTBCHHOHAYYHBIC TACITATITNHBD

Pabouas mnporpaMma JUCHUILIAHBI

b1.5.05 MATEMATHUKA

Hamnpasnenue noarorosku 23.03.03 DxcniyaTainusi TPAHCIOPTHO-
TeXHOJIOTHYECKUX MALIMH U KOMILIEKCOB

[Ipoduns CepBrc TPAHCHOPTHBIX H TEXHOJIOTHYECKHX MAIIHUH ¥ 000PYI0BAHNUS
VYpoBeHb BrICIIEr0 00pa3oBaHus — 0aKkaaaBpHaT (aKageMUu4YecKuii)
Keanudukanus — 6akajaBp

dopma 00y4eHUS — 3a09HAA

YenaOuuck
2016



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»
«25» ampens 2016 r. (mporoxoa Ne 01).

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

Pabouass mporpamma AUCHUIUIMHBI OJO0OpEHA METOJMYECKOW KOMHUCCHEH (aKylIbTeTa 3a0YHOTO
0o0yJeHMS
«25» ampens 2016 r. (mpotokoa Ne 06).

IIpencenarens METOIUUECKON KOMUCCUU A.H. Koznos
¢dakynbTeTa 3a04HOT0 O0YUEHUS,

KaHJIUAAT TEXHUICCKUX HAYK, JIOICHT
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1. Inanupyembie pe3ybTaThl 00y4eHHS MO TUCHUTLIHHE,
COOTHECeHHbIe ¢ IJIAHUPYeMbIMHU pe3yiabTaTtamMu ocBoenus OIOII

1.1. Hean 1 3a1a4u JUCHUATIIAHBI

bakamaBp 1o HamnpasineHutro noaroroBku 23.03.03  Oxcrryatanuss  TpaHCIOPTHO-
TE€XHOJOTMYECKUX MAalIMH M KOMILJIEKCOB JOJDKEH OBITh IMOATOTOBJIEH K CIEAYIOUIMM BHAAM
po(heCCUOHATIBHON AEATENbHOCTU: SKCIEPUMEHTAIbHO-UCCIEI0BATENBCKON; MPOU3BOJICTBEHHO-
TEXHOJIOTMYECKOM; CEPBHCHO-IKCILTYaTAlMOHHOM.

Heas aucuumIMHbI —chopMupoBaTh y oOydaommxcs cucreMy (yHIaMEHTaIbHBIX
3HaHUN, HEOOXOIMMBIX JUISl TOCJIENyIOIed MOArOTOBKM OakajaBpa, CIHOCOOHOIO MPUMEHSThH
MaTeMaTHYeCKHE METO/Ibl B PELICHUH NIPAKTUYECKUX 3a/1a4 CEJIbCKOXO03sIMCTBEHHOTO IIPOM3BOCTBA,
a TaKKe CIIOCOOCTBYIOIIMX JlajbHEHIIEMy Pa3BUTHIO TUYHOCTH.

3agauyu AUCHMILINHBI:

— U3y4UTh OCHOBBI MATEMAaTHUYECKOI'O anmapara He0OXOAUMOIro AJIsl PEIIEHUs] TEOPETUYECKUX
U IIPAKTUYECKUX 3a]a4;

— (dopMHpOBaTh YMEHHSI CAMOCTOSITEIbHO M3Yy4aTh YUEOHYI0 M HAy4yHYIO JIUTEpaTypy IO
MaTEMaTHKE U €€ IPUIIOKEHUSM;

— Pa3BHUBATh JIOTHYECKOE U aJITOPUTMHUUYECKOE MBIIIJICHUE;

— IOBBIIIATH OOLIUI YPOBEHb MaTEMAaTUUECKOM KYJIBTYpPBI;

— (opMHUpOBaTh HABBIKM MAaTEMaTHYECKOIO0 MCCIEIOBAHUS IMPHUKIAIHBIX BOIPOCOB, YMEHUS
HCIIOJIb30BAaTh MAaTEMaTHYECKME METOJAbl M OCHOBBI MAaTEMaTHYECKOrO0 MOJEIMpPOBaHHUS B
MPUKIIAJHBIX 3a7a4ax Oyayueil npodeccuoHaNIbHOM AeSTEIbHOCTH.

1.2. Ilnanupyemble pe3yJbTAThl 00y4eHHS 10 IUCUHUILIMHE (TTOKa3aTeu
cpopMUPOBAHHOCTH KOMIIETEHIIMIA)

Inanupyensie [Tnanupyemsble pe3ynbTaTsl 00ydenus no aucuuruinae (3YH)
pe3yNbTaThl OCBOCHUS
OIIOIT
3HAHUA YMEHHUS HaBBIKU
(KOMITIETEeHIINHN )
OIIK-3 OOyuarommiics OO6yyarormmiics OO0yuvarommmiics
TOTOBHOCTH JIOJKEH 3HATH: | TOJIKEH YMETh: | IOJKEH BJIQJIETh:
MIPUMEHSITH CUCTEMY | OCHOBHBIE TMOHSTUS U | IPUMEHATh  CHCTEMY | HABBIKAMH
(yHIaMEHTAIbHBIX | METOJbl MaTEeMaTHKH, | GyHIaMEHTATbHBIX MOCTPOCHUS
3HAHUU KOTOPBIE 3HAaHUW  MaTEMaTHKUA | MAaTEMaTHYECKUX
(MaTeMaTUYECKUX, HEO00XOINMBI JUISL | IS WAEeHTU(UKAIAN, | MOJEIICH
€CTECTBCHHOHAYYHBIX, | MJICHTU(UKAIINH, (GbopMynUpOBaHHUS U | MH)KEHEPHBIX  3ajad
WHKXEHEPHBIX U dbopMynupoBaHUsS U | PELICHUS TUTIOBBIX | A1 WACHTU(UKAINH,
SKOHOMHYECKUX ) JUIS | PEIICHUs TEXHUYECKUX u | bopmynupoBaHus H
uAeHTU(DUKAIIH, TEXHUUYECKUX U | TEXHOJIOTHUYECKHUX pelieHus
(hOpMYJIUPOBAHUS U | TEXHOJIOTHYECKHUX pooiiem TEXHHUECKUX u
pelieHus npo0iem JKCILTyaTaIluu TEXHOJIOTHYECKHUX
TEXHUYECKUX U IKCILTyaTaIuu TPAHCIIOPTHO- npoosem
TEXHOJOTHYECKHUX TPaHCIOPTHO- TEXHOJIOTUYECKHIX SKCILTyaTaIlH
npo0iem TEXHOJIOTHYECKUX MalliH ¥ KOMIUIEKCOB | TPAHCTIOPTHO-
AKCIUTyaTaluu MamuH ¥ komruiekcoB | — (b1.5.05-Y.1) TEXHOJOTHYECKUX
TPaHCIIOPTHO- —(b1.5.05-3.1) MallluH U KOMIIJIEKCOB
TEXHOJIOTHYECKHUX —(b1.b.05-H.1)
MAaIIHH U KOMIUIEKCOB




[Inanupyemsle
pe3ynbTaThl OCBOCHUS

[Tnanupyemsble pe3yabTaThl 00ydeHus no gucuuminae (3YH)

OI1OIT
(KoMmIeTCHIIH) 3HAHUSA YMEHHUS HaBBIKU
OK-7 OO6yuarommiics OO6yuarommiics OOyuaromuiics: JOKEH
CIOCOOHOCTH K JOJKEH 3HATB: | JOJDKEH YMETh: | BIAJCTh: HaBbIKaMU
CaMOOpraHU3aluu U | CIIOCOObI pa3BUBaTh HAaBbIKU | CAMOCTOSITEJIbHOTO
caM000pa30BaHUIO | CAMOCTOSITEILHOTO caMo00pazoBaHus; npuoOpeTeHus: 3HaHUMN
MPUOOPETEHUSI HOBBIX | IPUMEHATh METOJABI U | B
3HaHUH, YMEHHH, | CPENCTBA Henpo(ecCHOHANBHOM
HaBBIKOB JUISL | CaMOTIO3HAHUS, u  npodeccuoHaIbHON
JMYHOCTHOT'O U | caMOaHalIu3a U | JeSATEIbHOCTH;
MPOPECCHOHAIIBHOTO | CAMOOIICHKU criocobaMu "
pa3BUTHs; OCHOBHBIE | TOBEJICHHS — nprueMaMu
nousitus W npasuia | (b1.5.05-Y.2) caMOOpraHu3alu |
caMOOpraHu3aluu — CaMOYTIPaBIICHUS —
(b1.5.05-3.2) (b1.5.05-H.2)

2. Mecro aucunnmimmHbl B crpykrype OIIOII

Hucnummuna «MaTtematukay OTHOCUTCA K 0Oa3zoBoit uwactu brnoka 1 (b1.5.05) ocHoBHOI

npodeccroHabHON

o0pa3oBaTenbHOI

IIPOrpaMMBbl

aKaICMHUYCCKOT'O

OakanmaBpuata 1O

HanpapjieHU0 noArotoBku 23.03.03 DxcrutyaTauusi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAlIUH U
KOMILIEKCOB, PO b - CepBUC TPAHCIIOPTHBIX U TEXHOJIOTMYECKUX MAIIUH U 000PYIOBaHUS

Pa3zjennbl 1ucHUNIMHBI 1 MeKTUCHUIIIMHAPHBIE CBA3H € 00ecneYnBAKIIUMHA
(mpeamecTBYONUMH) U 00ecieynBaeMbIMU (MOCIEAYHOINMMHU) TUCUUIITIMHAMM

/o

HanmenoBanmne
00€eCcIIeYnBarOIINX
(TIpeImeCcTBYIONNX ) U
o0ecneuynBaeMbIX
(Tocneyrommx )
JUCUHIUINH, IPAKTHUK

DopmMuUpyeMbIE KOMIIETEHLIMU

Pazpen 1

Paznen 2

Paznen 3

Pazngen 4

Pa3nen 5

[IpenmecTByromuye AMCUUIIINHBL, TPAKTUKU B Y4€OHOM IJIAHE OTCYTCTBYIOT, IIOCKOJIBKY

JTUCITUTIIIMHA U3yvaeTcs B | cemecTpe

[Tocnenyromye TUCIUTIIINHBL, TPAKTUKH

1. | Dxonomuxa orpaciu |

OIK-3 |

OIlK-3

OIK-3 |

OIK-3 |

OIIK-3

3. O0béM TUCUMIJIMHBI M BUIbI Y4eOHOH padoThI

O6wvem mucturumHbl coctaBisieT 10 3aduetHeix enunauil (3ET), 360 akamemuyeckux daca
(manmee yacoB). JlucrumnHa u3ydaercs B 1, 2 u 3 cemecTpax.




3.1. Pacnpenesienne o0bemMa TUCHUILUIMHBI 0 BUAaM Y4eOHOIl padoThl

Bun yuebHoit paboTbl KonnyecTBo yacos
KonTrakTHas pabora (Bcero) 42
B mom uucne:
JHexyuu (J1) 18
Ilpaxmuueckue 3anamus (113) 24
Jlabopamopnvie 3anamus (J13) —
CamocrosiTesbHas padora odyuawuuxcs (CP) 291
KonTtpoJas 27
Hroro 360
3.2. Pacnpenesienne yueOHOro BpeMeHH 10 pa3jejiaM U TeMam
B TOM YHCJIE
KOHTaKTHast
Ne o Beero pabora %
TeMbL AMMEHOBaHUE Pa3JIEJIOB U TEM HACOR g
J | J3 | 113 P é
1 2 3 4 5 6 7 8
Paznen 1. JIuneiinas anreOpa U aHaIUTHYECKAsi TEOMETPHS
1.1. | DneMeHThI TUHEHHON anreOpsI 16 1 - 1 14 X
1.2. | DIeMeHThI BEKTOPHOM aareOpbl 14 1 - 1 12
1.3. | AnanuTuueckasi reoMeTpus 20 1 - 1 18
Paznen 2. Maremarnueckuii aHanus
2.1. | BBenenne B MaTeMaTHYECKHUI aHAJIN3 20 1 - 1 18 X
29 I[H(b(lu)epeHuHaan(v)e UCUHUCIIeHUE (PYHKIIH o4 ) ] 2 |20 | «
OJIHOH MepeMeHHON
2.3. | Heomnpenenenuslii UHTETpa 21 1 - 2 18 X
2.4. | OnpeneneHHbId UHTErpall 14 1 - 1 12 X
2.5. | ®yHKIMHU HECKOJIBKUX MTEPEMEHHBIX 17 1 - 2 14 X
2.6. | DneMeHThI TEOPUH MOJIS 8 - - - 8 X
27 DeMeHThI TeopuH (PYHKIIUK KOMIUIEKCHOTO 10 i i 1 9 <
MIEPEMEHHOT0
2.8. | Teopus nuddepeHImanbHBIX ypaBHECHUI 22 2 - 2 18 X
2.9. | Kparnbie, KpUBOJIUHEWHbBIE 11 1 - 1 9
2.10. | YucnoBble U (HYHKIIMOHAIBLHBIC PSIJIBI 16 1 - 1 14
Pasnen 3. Teopust BeposiTHOCTEN
3.1. | CiyyaitHbie cOOBITUS 21 1 - 2 18
3.2. | Ciy4aiiHbie BETMYUHBI 18 1 - 1 16
3.3. | DIIeMEHTHI TEOPUH CIyYalHBIX MPOIIECCOB 15 - 1 14




B TOM YHCJIC
KOHTaKTHas
s}
No Bcero a60Ta =
HaumenoBanue pas3zienos u TeM g
TEMBbI 4acoB =
CP| Z
J | JI3 | 113 2
1 2 3 4 5 6 7 8
Paznen 4. MatemaTuueckas CTaTUCTHKA, CTATUCTUYECKUE
METOJIbI 00paOOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX
4.1. | AHanu3 BapHAIlMOHHBIX PSJIOB 18 1 - 1 16
4.2. | IlpoBepka CTaTUCTUYECKUX THIIOTE3 18 1 - 1 16
DJIEMEHTHI KOPPEAIUOHHO-PErPECCUOHHOTO
43 ppesilt perp 1 I S O
aHanu3a
4.4. | DneMeHTbl JUCIIEPCUOHHOIO aHAn3a 10 - - 1 9 X
Paznien 5. Hekoropele cnennaibHbIE TEMBI
5.1 | DnemMeHTbl IUCKPETHON MaTeEMaTUKU 9 - - - 9 X
KonTponb 27 X X X x | 27
HTroro 360 18 - 24 1291 27

4. CTpyKTypa H coJepKaHue TUCUUIIINHBI
4.1. Cogepxanue TUCUMIIIMHBI

Pa3nea 1. JInneiinas aaredpa u aHaJuTHYeCKas reOMeTPHSA

DJieMeHThI JIUHEHO ajreopbl

3HayeHne Kypca MaTeMaTUKd B TNPO(ecCHOHAIBHOW MOATOTOBKE M NpOQecCHOHATbHON
nesTebHOCTH. OpHEHTHPOBOYHAs OCHOBA JECWCTBHM IO NMPUMEHEHHIO MAaTEMAaTHKU B PEIICHUN
MPUKJIAJHBIX 33/]a4; MOHATUS MAaTeMaTUYECKOro MOJEIMPOBAHUSA, METO/Ia M AJITOpUTMa PEIICHUs
3aga4. DJIEMEHThl MaTeMaTH4eCKOH JIOrMKH; HE0OXOAMMOE M JI0cTaTOYHOE YyciaoBHs. CHMBOIIBI
MaTEMaTHYECKOM JIOTUKH, UX HCIIOIb30BaHUE.

Jlunelinple mpeoOpa3oBaHUsS W WX MAaTPUIlLI, JeHCTBUS ¢ HUMHU. [loHsiTHe oOpaTHOM
MaTpulbl. CUCTEMBI ABYX U TpeX JIMHEHHBIX ypaBHEHHI. MaTpuuHas 3anuch CUCTEMBI JTUHEHHBIX
ypaBHeHUH W €€ pemieHue. Panr marpuibl. basuchelii muHop. Teopema Kponekepa-Kanemnm.
HccnenoBanne COBMECTHBIX CHUCTEM JIMHEHWHBIX ypaBHeHUH. basuchbelie pemenus. Cucrema n
JUHEHWHBIX ypaBHEHHMH C n Heus3BecTHhIMH. Meton ['aycca. HaxoskmeHue oOpaTHOM MaTpHIIBL.
Omnpenenuteny BTOPOTO M TPETHEro TMOPSJIKOB, MX CBOWCTBA. MUHOpPBH U anredpandeckue
JIONIOJIHEHNs. BbIuncienue omnpenenuTens paslokeHueM 1o cTpoke (cronabduy). Dopmyssl
Kpamepa.

JJieMeHTbhI BEKTOPHOM aJredpbl

Bexropsl. JIuHelHbIE onepanuu HajJ BEKTOpamMHu. TeopeMmbl O MPOEKLUUU BEKTOPa HA OCh.
Koopaunats! Bektopa. JInHEHO HE3aBUCHUMBIE cUCTEMBI BEKTOpOB. basuc. Pasnoxenue BekTopa 1o
0asucy. Hampasistomuye KOCUHYCBI U ITMHA BeKTopa. [IoHATHE 0 BEKTOPHBIX JuarpaMmax B HayKe
u TexHuke. CKalsipHOE NPOU3BEICHHE BEKTOPOB U €r0 CBOWCTBA, BBIPAXKEHHE B KOOPAWHATHOU
¢dopme. JlnmHa BEKTOpa W Yrod MEXAY IBYMsI BEKTOpaMH B KOOpAMHATHOW (opme. YcioBue
OPTOTOHAJILHOCTH JIBYX BEKTOPOB. MeEXaHMYECKHII M TE€OMETPUYECKHI CMBICH CKaJSIPHOTO
npousBesneHus. BekTopHoe Npou3BeNEHHE JIByX BEKTOPOB, €ro CBOICTBa, BBIPAKEHHE B
KOOpJAMHATHON (opme. YciaoBHE KOJIMHEAPHOCTH JABYX BEeKTOpOB. IIpocTeiinine mnpuioxeHus
BEKTOPHOT0 npousBefeHus. CMenaHHOe Npou3BeeHNe TpeX BeKTOpoB. CBOMCTBA U BBIpa)KEHUE B
KoopanHaTHOH (popme. [IpuMeHeHne cMelaHHOro NPOM3BEACHNUS B PEIIEHUH MPUKIAHbBIX 3a7ay.




AHAJINTHYECKOI TeOMeTPpHH

VYpaBHeHHs TMHUNA Ha TUIOCKOCTH. Pasznmuunble (opMbl ypaBHEHUS MPSIMON Ha TIIOCKOCTH.
Yron mMexay npsMbIMU. YCIIOBUE NApajuIeIbHOCTU W NEpHeHIuKylIspHocTU. [lepeceuenune nByx
HNpSMBIX. YpaBHEHUE ITyyKa MpPSAMBIX, IMPOXOIALIMX YEpe3 JAaHHYK TOuKy. MeTon KoopauHar.
OcHoBHbIE 337]aul Ha METOJ KOOPJIMHAT (paccTOsSIHUE MEXKIY JBYMs TOUKaMHU, JIEJI€HUE OTpe3Ka B
JJaHHOM OTHOLIEHMH, PACCTOSIHME OT TOYKH 110 MpsiMoil). KpuBbie BTOpOro nopsizika: OKpyKHOCTb,
JuMIC, runepbosna, napabosia, UX TE€OMETPUYECKHUE CBOMCTBA U YpaBHEHUS. ODKCIEHTPUCUTET
uMIC U runepOosibl. Acumnrtorsl runep6oisl. ConpspkénHas runep6ona. [lonsrtue o6 olrem
YpaBHEHUHU KPUBOI BTOPOIo MOPs/IKa U MPUBEIEHHUE €ro K KaHOHUYEeCKol (hopMe MyTEéM IepeHoca.

IInockocTe.  YpaBHEHHE  IUIOCKOCTH, IPOXOJALIEH  4Yepe3  JaHHYl0 TOYKYy U
MEPHEeHIUKYJIPHO JaHHOMY BekTopy. OOliee ypaBHEHUE IIJIOCKOCTH M €r0 YacTHbIE BUJbL. YTOJ
MEXy IUIOCKOCTSIMM, YCJIOBHS NMApaJlJICIbBHOCTH U NEPIEHANKYIISIPHOCTH. YTOJI MEXIY NMPSAMOM U
IJIOCKOCTBIO, YCJIOBUSI MapauieIbHOCTH M NEPIEHIUKYISIPHOCTU. 3aJaya O HAXOXKICHUHM TOUYKH
HepeceyeHus NpsMOM U MJIOCKOCTH.

VYpaBHeHHE TMOBEPXHOCTH B mpocTpaHcTBe. Llmnuanpuueckue mnoBepxHocTu. Cdoepa.
Onnuncoua. ['unepOonounst. Ilapabonounnsl. Konyc. Kanonundeckue ypaBHEHHs MOBEPXHOCTEH
BTOPOro TMOpsiAKa. ['eomMeTpuueckrue CBOWCTBA ATHX IOBEPXHOCTEH, HMCCIeqoBaHUE HX (DOPMBI
METOZOM CeUeHUN. TeXHUYEeCKUEe IPUIOKEHUSI FTECOMETPUYECKUX CBOMCTB IIOBEPXHOCTEM.

[TonsipHble KOOpJIMHATHI HA IUIOCKOCTH, UX CBA3b C JEKAPTOBOM CHUCTEMOM KOOpIMHAT.
KpuBble B MONSpHBIX KOOpAMHATax (KapAuouia, CIUpaib, JIEMHHcKara). LlunmHapuyeckue u
cepuueckre KOOpAUHATHI B IIpocTpaHcTBe. Pa3nuunblie ciocoObl 3ajaHusl TMHUM 1 TOBEPXHOCTEMN
B IIPOCTPAHCTBE.

Paszpnen 2. MaremaTHyecKUM aHAJIU3

BBenenue B MaTeMaTHYeCKUH aHAJIU3

MHuoxecTBO BemiecTBeHHbIX uucen. Dynkums. OO6macte ee ompenenceHus. CrocoOs
3aganus. OCHOBHBIC 3JIEMEHTapHbIC (YHKIUHU, UX CBOMCTBa U rpaduku. CioxHble U 0OpaTHbIC
¢dbynkuun, nx rpadukn. Knaccubuxamusa ynkiui. YncmoBelie MOCIEI0BATENBHOCTH, UX POJIb B
BBIUMCIIMTENBHBIX Ipoueccax. [lpemen uMcnoBod mocnenoBarenpbHOCTH. Cxopsimuecs U
pacxosIrecs YUCIOBbIE MTOCIIEI0BATENLHOCTH. TeopeMa 0 CyleCTBOBaHUHU Mpejiesa MOHOTOHHOM
OTpaHUYEHHOW TmocienoBarenbHOCTH (popmymupoBka). Yucno e. HarypanbHble norapu@msl.
[Ipenen ¢dynkuuu B Touke. [Ipeaen pyakumm B 6eckonedyHoCTH. [Ipeaenbl MOHOTOHHBIX (PYHKITHH.
beckoneuHo wmample M OeckOoHEYHO OoiplIMe (YHKIMM B TOYKe, MX CcBoiicTBa. CpaBHEHHE
O0eckoHeyHo Maibix. [lopsimok ManocTu. DKBHBaJIEHTHbIE OeCKOHEUHO Majble. HempepbIBHOCTH
(GyHKIMH B TOYKE M Ha MHOXeCTBe. TOUKM pa3pbiBa GYyHKINU U UX Ki1accupukanuu. JledcTBus Haj
HeTpephIBHBIMA (PYHKIUsAMHA. HemnmpephIBHOCTH OCHOBHBIX 3JIEeMEHTAapHBIX (yHkiui. CBolicTBa
(yHKIMH, HENpephlBHONM Ha OTpe3Ke: OrpaHMYeHHOCTb, CYIIECTBOBAaHME HAMOOJBLIETO U
HaWMEHBIIIETr0 3HaYEHUH, CyIIECTBOBAHNUE IPOMEKYTOUHBIX 3HAUECHHM.

JudpdepeHunanbHoe HCHUCTEHHE (PYHKIIUY OJHOH NTepeMEeHHOH

3agayn, MPUBOIMIIME K TOHATHUIO Mpou3BoAHOW. Ompenenenue mnpou3BogHoM. [loHsTue
¢bynkuuu, muddepeHpyemMoii B Touke, tuddepeHran GyHKIM 1 €ro reOMETPUYECKUN CMBICT.
[IpousBonHas GyHKIINHU, €€ CMBICI B pa3NUYHbIX 337a4aX. [[pon3BoAHbIE OCHOBHBIX JIEMEHTAPHBIX
¢ynkuuid. [lpaBuna HaxoxaeHuss mpou3BoaHOW M nuddepennmana. [IponsBogHas CIOXHOW U
obpatHoit pynkiuu. MuBapuantHOCTh dopmbl nuddepennuana. [Ipumenenue nuddepernuana x
npuOMMKEHHBIM ~ BbuucieHusM.  JludpdepennupoBanne  QyHKUMHA, 3aJaHHBIX  HESBHO,
napameTpuuecku. Touku skctpemyMa ¢yHkiuu. Teopema depma. Teopembr Poms, Jlarpanxka,
Komn, nx npumenenue. IIpasuno Jlonurans st packpslTus HeonpeaenaeHHocTen. [IponsBoanbie n
muddepeHnranbl BBICIIMX TMOPSAKOB. HeunBapuanTHOCT (GOpMbI IU(BDEPEHIMANOB BBICIIMX TOPSIKOB.
VY ci1oBUSI MOHOTOHHOCTH (DYHKIUHU. DKCTpeMyMbl (QyHKIMH, HeoOXoaumoe yciaoBue. JloctaTrouHbie
ycnoBusi. OTbICKaHUE HaWOOJBIIEr0 U HAMMEHBIIETo 3HaUeHUH QyHKIMH, AU depeHunpyeMoi Ha
uHTEepBasie. lccinenoBanue BBIMTYKIOCTH W BOTHYTOCTH rpaduka ¢yHkmud. Toukum mneperuoa.
AcumnTotsl rpadguka ¢yHkiuu. [loHsTHEe 00 acUMMTOTHYECKOM pasnokeHuu. OOmas cxema
uccreoBaHus (PYHKIIMU U TIOCTPOCHUS TpaduKa Mo XapaKTEPHBIM TOYKAM.



Bekrop-pynkuus ckansgpHoro aprymenta. ['ogorpad. [Ipenen n HenmpepbIBHOCTh BEKTOP-
¢bynakuu. IuddepenimpoBanme BeKTop-GyHKIINN, MEXaHUUYECKHUI U TEOMETPUUYECKUN CMBLIT
MPOU3BOTHON BeKTOP-QyHKIMU. [Iprnoxenus k mexanuke. Juddeperman 1yru KpuBoi u ero
reoMeTpuueckuid cmpica. CpeHss KpUBU3HA KPUBOM U KpUBU3HA B TOUKE. Pannyc u neHTp
KPUBU3HBI.

HeonpenejeHHbI HHTErpaJ

[TepBooOpasnas. HeonmpeneneHnnbiii WHTETpas U €ro cBoiicTBa. Vcronb3oBaHWe TaOJIMIIBI
OCHOBHBIX MHTETpajloB. MeTo/ibl MHTETPUPOBAHMS: UHTEIPUPOBAHUE 3aMEHOM NEPEMEHHON U I10
4yacTsM, UHTETPUPOBAHUE PALlMOHAIBHBIX APOOEH, TPUTOHOMETPUUECKHUE TOJCTAHOBKH U METObI
«palMoHamM3auu» uHTerpaioB. lloHsTHe «Oepymmxcsa» U «HEOSpYIIUXCS» HWHTErpajoB B
JJIEMEHTAPHBIX (PYHKIMSIX.

OnpeneneHHbI HHTErPaJ

3anauyn, NPUBOASILIME K TMOHATHIO OIpeNeleHHOro uHrerpaia. OnpeneneHHblid UHTErpal,
KaK mpefen HHTerpaibHOM cymMmbl. llonste 00 wuHTerpupyemoil ¢yHkuuu, (GopmymupoBka
TeopeMbl cyniecTBoBanus. [Ipocreiimine cBolicTBa ONpeeIEHHOTO HHTErpalla, TEOpeEMa O CPETHEM.
Cpennee 3nauenue pynkuu. IlponsBoaHas oT onpenenéHHOro MHTErpaia o BEpXHEMY IpeJiey.
CBs3p MEXAYy ONpeNeNEHHBIM HMHTETpaioM W IepBooOpazHoit ¢yHkuuen. dopmyna HproToHa-
JleiibHuua, ee MpUMEHEHHE JJs BbIUMCIECHUS OINPEAEICHHBIX WHTErpajoB. Boluncienue
orpeeEHHBIX MHTErpajoB crocoOOM MOJCTaHOBKU M 1O 4YacTsAM. HecoOcTBeHHbIE MHTErpalibl ¢
OECKOHEUHBIMU TpelelaMd M OT HEOTPAHWYEHHBIX (YHKIMHA, HMX OCHOBHBIC CBOICTBA.
['eomeTpuueckoe NpUIIOKEHUE OMNPENENIEHHOT0 UWHTErpajia: BbIYHMCIEHUE IUIoumaaed Quryp,
OTPaHUYEHHBIX KPHUBBIMH B JE€KapTOBOW M MOJIIPHOM CHCTeMax KOOpAMHAT, OOBEMOB TeN IO
IJIOLIA/ISIM TIOTIEPEUHBbIX CEYEHUI W TeJ BpallleHus, JUIMH AYT KPHUBBIX, IUIOIIAJEH MOBEpPXHOCTEN
BpameHus. [Ipunoxenns HHTErpana K peleHnio IPOCTEHIINX 3a/1a4 MEXaHUKU U (PU3UKH.

@OYHKIHN HECKOJbKHUX NepeMeHHbIX

@OyHKIIMM HECKONbKMX TnepeMeHHbIX. OOmacte omnpenenenus. llpexen ¢ynkuum.
HenpepsiBHOCTh. HexkoTopbie moHsTHA Tomosoruu. YacTHele mpou3BoHbIe. X reoMerpuyueckuii
cMbIcn (s ciaydas JByX rnepeMeHHbIX). IlonHoe mpupamenue QyHkiun. Teopema O HOTHOM
npupamienny. [lonusiii auddepennnan, ero cBA3b € YaCTHBIMU MPOU3BOJAHBIMU. [IpumeHeHue
nonHoro nuddepeHyana K NpuOIMHKEHHBIM BBIUMCIEHUSAM. HBapHaHTHOCTH (POPMBI MOJHOTO
muddepennuana. YcioBusa, Mpu KOTOphIX BeIpaxkeHue P(x,y)dx + Q(x,y)dy sBisercs moaHBIM
muddepentmanom. uddepenunpoBanue cnoxxnoi Gpynkiuu. KacarenpHas mI0CKOCTh U HOpMaJlb
K MOBepXHOCTU. ['eomerpuueckuii cMmbici noigHoro muddepeHnuana. YacTHble MPOU3BOAHBIE U
nonHble  aAuddepeHnnansl  BBICIIMX —MOPSAKOB. TeopemMa O CMEMIAHHBIX — MPOU3BOIHBIX
(bopmynupoBka). Dopmyna Teinopa. HesBuple QyHkmuun. Teopembl  CylIecTBOBaHHMS.
JuddeperurpoBanue HESBHBIX (QYHKIUNA. ODKCTpeMyMbl (YHKIIMM HECKOJBKHX IEPEMEHHBIX.
Heob6xomumoe ycnmoBue oskcrpemyma. Jlocrarounsie ycioBusi dKcTpemyma.  OThICKaHHE
HauOOJIBIIMX M HAUMEHBIIMX 3HaueHWd ¢QyHkimu. 3amada oOpaboTku HabmoneHui. IToadop
MapaMeTpoB KPUBBIX 1O coco0y HaMMEHbIIUX kBaapaToB. [loHsATHE O coco0ax BhIpaBHUBAHUS.

DJIeMeHTbI TeOPHH I0JIsI

CkanspHoe u BekTopHoe mons. [loBepxHocT W nuHUM ypoBHs. [IpomsBognas 1o
HampaBieHuto. 'pagueHnT (yHKIMM U ero cBoicTBa. CBs3b TPaAJMEHTA C TOBEPXHOCTSIMH M
auHUsIMH ypoBHS. [loHsiTHE 0 moTOKe BekTopHOTro nofisi. J{useprenuus. @opmyna OcTporpaackoro-
laycca. Hupkynsus nonst. Porop nomnst. @opmyna Ctokca.

JJieMeHThI TeOpHH (PYHKIMH KOMILIEKCHOTO MePpeMEeHHOr 0

KommiekcHsble uncina, aeicTBrs ¢ HUMU. M300pakeHne KOMITJIEKCHBIX YHCEN Ha MIIOCKOCTH.
Monynb 1 apryMeHT KOMILIEKCHOTO uncia. Mx cBoiicTBa. AnreOpanueckas U TPUTOHOMETpHUECKast
(GopMBI KOMIUIEKCHOTO 4YHcha. AnreOpanmueckue peiicTtBusi Han Humu. Dopmyma Diinepa.
[TokazarenpHass ¢GopMa KOMILJIEKCHOTO uucia. KopHUM U3 KOMIUIEKCHBIX 4yHcel. DOyHKIUH
KOMIUIEKCHOTO MEPEeMEHHOT0. DJeMeHTapHbie aHanutuueckue QyHkiuu. JnuddepeHnmpyemMocTs.
Vcenosuss Komm-Pumana. MHTerpupoBanue mno KOMIUIEKCHOMY aprymeHty. Teopema Kormu.
Wnterpansuas hopmyna Komm.



Teopus nuddepeHUANbHBIX YPAaBHEHU

dusnyeckue 3aJa4H, IIPUBOIALIME K T depeHIaTbHbIM YPaBHEHHUSIM.
Huddepenunansable ypaBHeHUs: nepBoro mnopsijaka. [lonstue o6 oOumemM M 4aCTHOM pELICHHH.
Wnurerpansusle kpusble. Hawanbuble ycnoBus. 3amada Komm. Teopema cyiiecTBoBaHUS H
€MHCTBEHHOCTH pelieHus 3anadu Komm. OCHOBHBIE KJIacChl YpaBHEHMM, HMHTETPUPYEMBIX B
KBaJ[paTypax: ¢ pa3JesoUMMHICI IePEMEHHBIMU, OJIHOPOIHbIE U JUHEeWHbIe. [loHsaTne 00 ocobom
pemenun. llome wanpaenennii nuddepenmanpHoro ypaBHeHus. W3oxmmabl.  [Ipunoxenus
muddepeHMaibHbBIX  ypaBHEHUH  TEpBOro  MHOpsjAKa B pa3iiMyHbIX — 00JACTAX  HAYKH.
Juddepennnanpaple ypaBHEHUs BhICHINX nopsiikoB. OOmiee u yactHoe pemeHue. 3agada Komm.
[lonatue o kpaeBbIX 3agavax A Aud@epeHInaNbHbIX ypaBHEHUH. YpaBHEHHs, OIyCKarollue
noHMxeHue nopsanaka. [Ipumepsl npumenenus quddepeHnaIbHbIX YPaBHEHUN B HAYKE U TEXHUKE.
Jluneiinble nuddepeHnnanbHble ypaBHEHUs, OJHOPOJHBbIE M HeoaHoponHble. [loHsTne oOmiero
peuienus. CBoiicTBa ux pemeHuil. JIuneitHo HezaBucumeble petteHus. CTpykTypa oO0LIEro peeHus.
Jluneiinble opHOponHBIE U(epeHaTbHbIe YPAaBHEHHs BTOPOrO IMOPSJIKAa C TMOCTOSHHBIMU
kod(ppurmenTamMu. XapakTepUCTUISCKOE YpaBHEHHE. 3aiCh OOIIEr0 PEIIeHUs] B 3aBUCUMOCTH OT
KOpPHEH  XapaKTepuCTH4YecKoro ypaBHeHus. CTpykTypa OOLIEro  pemieHus JIMHEHHOro
HEOJIHOPOJHOrO ypaBHEHHUdA. TeopemMa O HaJ0XEHUWU pEUICHHU. YPaBHEHUA C NPaBOM YaCThIO
crienuanbHoro Buja. [IpuiiokeHHWss K ONMCAaHUIO JIMHEWHBIX Mojelei. Meron Bapuauuu
IIPOM3BOJIBHBIX IOCTOSIHHBIX. JIuHelHble auddepeHnnanbHble ypaBHEHUS C  OCTOSIHHBIMU
K03 (HULIEHTAMH BBICIINX TOPSIKOB.

Hopwmainbnas cucrema nuddepeHnnanibHbpIX ypaBHEHHH. ABTOHOMHBIE CHCTeMbl. BekTopHas
3allUCh HOPMAJIBHOM cHUCTeMBl. ['eoMerpuyeckuii cmbica peuieHus. Pa3oBoe NPOCTPAHCTBO
(mmockocTs), (a3oBas kpusasd. [IpuiiokeHus B JUHAMUKE CUCTEM MaTEpUAJIBHBIX TOYEK, B TEOPUU
aBTOMATHYECKOIO YIpaBJIeHHsA, B OWONOrMM W T.I. 3azada Komm a7 HOPMaJbHOW CHCTEMBI
i depeHManbHbIX ypaBHEeHUH. Teopema CylecTBOBaHUS M €AMHCTBEHHOCTH PELIEHMs 3aJadu
Komm. Meron UCKIIOUEHUS A7 PelIeHUs] HOPMAJIbHBIX CUCTEM TU(PEpEeHIINATbHBIX YPaBHEHHH.
Cuctembl JTUHEWHBIX AuddepeHInaTbHbIX YpaBHEHHUM, CBOMCTBA pelIeHHWi. PerneHue cucrem
JUHEHHBIX TU(GepeHINaTbHBIX YPAaBHEHUN C TOCTOSTHHBIME KOA(PPHUIIUSHTAMH.

KpaTHble, KpMBOJIMHEHbIE H TOBEPXHOCTHbIC HHTErPAJIbI

3anauu, NPUBOASIINE K IOHATHUIO KPaTHBIX MHTErpaioB. /[BoilHOW M TpOWHON MHTETpabl,
ux cBoiictBa. DopMyaupoBKa TEOPEMBI O CYIIECTBOBAaHWU JBOMHOIrO HMHTErpayia. Teopema o
CpeHEM 3HAYEHUH. BplunciieHne KpaTHBIX HHTErPaJoB MOBTOPHBIM MHTErpupoBanueM. [lepexon B
JBOMHOM HHTErpajie K IOJISIPHBIM KoopauHaTaM. ['eomerpuueckue u (pu3Mueckue MpUIOKEHUs
JIBOWHOTO MHTErpajia: BbIUMCIEHHE OOBEMOB TeN, IUJIOMIAJel W Macchl IUIOCKHX (uryp,
CTaTUYECKUX MOMEHTOB, KOOpDAMHAT IEHTpa TSDKECTM M MOMEHTOB HHEpPIUM IUIOCKHX (Uryp.
Ilepexoq B TpoiiHOM WMHTerpajie K UMIMHAPUYECKMM U C(EpHUECKUM  KOOpIHHATAaM.
I'eomerpuueckue u ¢uU3MUecKue NPUIOKEHUS TPOWHOIO HMHTErpaja: BbIUMCICHHE O0BEMOB U
Macchl TeJ, CTATUYECKUX MOMEHTOB, KOOP/IMHAT LIEHTPA TSHKECTU U MOMEHTOB MHEPLIUU TEIL.

3amauM, NPHUBOJAIIME K TIOHATUAM KPHUBOJIMHEWHBIX M IOBEPXHOCTHBIX HWHTETPAJIOB.
OmnpeneneHne MOBEPXHOCTHBIX MHTErPaloB, UX CBOMCTBA, MpUMeEpbl BbluMciaeHUs. OnpeneneHue
KPUBOJIMHENHBIX WHTETPAJIOB IIEPBOTO M BTOPOTO pPOJAa, MX CBOMCTBA, INPUMEPBHI BBIYMCIICHUS.
®opmyna ['puna. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOIO UHTETpaAIA OT IIyTH UHTETPUPOBAHMS
(Tutockwuit cirydait). Haxoxxnenne GyHKIMM ABYX IEPEMEHHBIX 10 €€ moaHoMy auddepeHnnany.

Yucnosble 1 PyHKIMOHAIBbHBIE PS/bI

Yucnosele pagsl. CxoamMocTe M cymMMa psaa. HeoOxonumoe yciioBHE CXOAMMOCTH.
HeiictBust ¢ psgamu. PacxoaumocTh rapMoHHYeckoro psiia. OCHOBHBIE CBOMCTBA CXOJSAIIUXCS
psanoB. Psanel ¢ monoxurenbHeIMM - uineHaMu. [lpusHakm cpaBHeHus, J[lamambGepa, Kormm.
OOOOIIEHHBIN psii Kak MpUMEp 3TaJOHHOTO psija. 3Hakouepenyromuecs paael. [IpusHax
Jleiitonnua. OueHka octaTtka psja. AGCoNOTHAsS U HeaOCOMOTHAsE CXOAUMOCTh. DYHKIIMOHAIbHBIE
psansl. O0macTh CXOAMMOCTH, MeToAbl ee omnpexaeneHus. CreneHHble psabl. Teopema AGens.
WHTepBam M pagumyc CXOOUMOCTH CTENEHHOro psna. CBOMCTBaA CyMMBI CTENEHHOTO psja:
HETIPEPHIBHOCTh, ~ BO3MOXXHOCTb ~ MOWICHHOTO  Ju((EepeHIupoBaHUsT H  HHTETPUPOBAHMUS.
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Psan Teitnmopa u Maknopena. Pa3noxxenne QyHKIHMIA B cTeneHHbIE PIbl. [IpuMepsl pa3iosKeHHs.
[IpuMeHeHnEe CTENEHHBIX PSIIOB B MPUOIUKEHHBIX BBIYMCICHUSAX: BBIUMCICHHUE OMPEeIEHHBIX
HHTErpaioB, peueHue quddepeHaibHbIX ypaBHEHUH.

Psansl @ypbe mo TpuroHomerpudeckuMm cuctremaM. dopmysbl s K03(pPUIMEHTOB psiaa.
Paznoxenue ¢pyHkiuil B TpuronoMmerpuyeckue paasl Oypne. Psang Oypbe 1uist YETHBIX U HEUETHBIX
¢bynkuuid. PopMyIMpPOBKA JTOCTATOYHBIX YCIOBUH cxomumocTH psijioB Dypwe. Pang dypwe s
(GyHKIUU ¢ JIIOOBIM MEPUOJOM. Y CIIOBHE MOTOYEUHON CXOIUMOCTU M CXOJUMOCTH «B CPETHEM.
[Ipumenenune TpuroHomerpuueckux psaaoB dypre B NPHOIMKEHHBIX BBIYMCICHUAX. [loHATHE O
MPAaKTUYECKOM TrapMOHHYEeCKOM aHaim3e. MHTerpan @ypoe.

Pa3nea 3. Teopusi BeposiTHOCTEH

CayuaiiHble coObITHUS

IIpenmMeT Teopuu BEPOATHOCTEN. 3HAUEHUE Kypca TEOPUU BEPOATHOCTEN U MaTeMaTU4YECKON
CTaTUCTUKM B  NpOQECCHOHAIbHOW IMOATOTOBKE U  MPO(EeCcCCHOHATBHON  1€ATEIbHOCTH.
OpueHTHpPOBOYHAsI OCHOBa JACWCTBUM 10 IPUMEHEHHIO BEPOSATHOCTHO-CTATUCTUYECKUX U
CTOXaCTHMUECKUX METOJOB B pEHIeHUH MpHUKIaJHbIX 3anad. Kiaccudukauus coObITHIA.
[IpocTpaHcTBO 3neMeHTapHBIX coObITHIA. AnreOpa coObiTuid. [loHSATHE CIydallHOTO COOBITHSL.
OTHOCUTENBHBIE YaCTOTBHL. 3aKOH YCTOMYMBOCTUM OTHOCHUTEIBHBIX 4acToT. CBA3b MEXIy
BEPOSTHOCTHIO M OTHOCHUTENBbHOW wacToToi. Ilonarme BeposTrHocTH coObiTusa. Kiaccmueckoe u
reoMeTpuueckoe omnpeneiaeHue BeposaTHocTH. KomOuHaropuka. HemocpencTBeHHOE BbIUMCICHHE
BeposATHOCTH. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHU TEOPUU BEPOATHOCTEH. DieMeHTapHas
TEOpUs BEPOATHOCTEH. MeTonbl BBIYMCIEHUS BEPOSITHOCTEH. TeopemMa O MOBTOPEHHH OIIBITOB
(cxema bepuymnnn). HauBeposiTHeas yacToTa mpyu NOBTOPEHUH OIBITOB.

Ciayyaiinble BeJIUYUHbI

CnyuailHble BEIMUYMHBI W 3aKOHbl WX pacupeneneHus. JIUCKpEeTHblE M HEIpepbhIBHbIE
Cily4yaliHble BeNU4UHbL. P pacnpenenenus. OyHKIUs paclpeaesieHus], INIOTHOCTh PaclpeaesIeHus,
UX B3aUMOCBSI3b U CBOKCTBA. BeposATHOCTh NONAJaHUS CIy4allHOM BEJIWYMHBI HA JIAHHBIN
MHTepBaJ. UYHCIOBBIE XapaKTEPUCTUKH CIIYYalHBIX BEIWYMH. MaTeMaTH4EeCKOE OKHMJIAHHE U €ro
CBS3b CO cpeaHuM apudmerndeckuM (3akoH Oonbpimmx uyucen). Jlucmepcuss W cpeaHee
KBaJIpaTUYECKOE OTKJIOHEHWE ciiydallHoW BenuuuHbl. Pacnpenenenue Ilyaccona. bunomuanbHOe
pacnpenenenue. HopmanbHoe pacnpeneneHue, €ro CBOWCTBA, YCIOBMS, IPU KOTOPBIX OHO
BO3HUKaeT. D@OpMyJIHMpPOBKA IEHTPAIBHOW MpenesbHOM TeopeMbl. YHMCIOBBIE XapaKTEPUCTUKHU
HOpMasbHOrO 3akoHa. DyHkius Jlamnaca. BeruauciieHHe BEpPOATHOCTH IONAJAHUSA CIIy4alHOU
BEJIMYMHBI Ha 33JIaHHBI UHTEPBAJI B ClIydae HOPMAJIbHOTO pacrpezenenus. [lonstue o gsymepHoM
HOpMaJIbHOM pacrtipeniesieHud. [loHsTre o pa3nuuHbIX GopMax 3akoHa OOJbIIUX yucen. Teopembl
bepnymnnu u YeOwnmena. [lenTpanbras npenenpHas TeopeMa JIsmyHoBa.

DJIeMeHThI TeOPHH CJIYy4aiiHbIX IPOLECCOB

OnpeneneHue TEOPUU CIAYYAMHOTO MPOIECCa U €ro XapakTepUCTUKU. OCHOBHBIEC TMOHSATHS
TEOpUH MaccoBOro oobcnyxuBanusa. l[lonstue MapkoBckoro ciydaitHoro mpoiecca. lloToku
cobpiTuii. YpaBuenus Konmoroposa. [Ipenenbabie BepossTHOCTH cocTostHUE. [Iporiecchr rubdenu u
pasmuHoxenus. CMO ¢ oTkazamu.

Paszgen 4. MaremaTnuyeckasi CTATHCTHKA, CTATHCTHYECKHE MeETOAbI O00pPadOTKHU
JIKCINEePUMEHTAJBHBIX JAHHBIX

AHa/u3 BapUALIMOHHBIX PA/IOB

I'eHepasibHas COBOKYITHOCTb M BbIOOpKA. Bapuannonusiii psa. I'ncrorpamma, sMmoupuyeckas
GbyHKIUS pacrpeneneHus, BEIOOpOUYHOE cpeaHee M aucriepcusi. ToueuHble OIEHKHM HEU3BECTHBIX
napameTpoB pacIpeesieHHs IO BEIOOPKE U UX XapaKTEPUCTHKU: HECMEIIEHHOCTh, 3()(PEKTUBHOCTD,
COCTOSITENIbHOCTh. METO/IbI MOTYYeHHsI TOUEYHBIX OLIEHOK: METO]I MAaKCUMAIBHOTO MTPABA0NO100Us,
METOJT HAaUMEHBIIUX KBaJIpaTOB, METOJ MOMEHTOB. VIHTepBanbHBIE oOlLEHKU. HTepBaibHOE
OIICHUBAHUE [TAPaMETPOB HOPMAIBHOTO PACTIPECIICHHUS.

11



IIpoBepka craTucTHYECKUX THIIOTE3

[ToHATHE O CTaTUCTUYECKOM TMIIOTE3€ M O00Ilas cXema, OCHOBHBIE METOJbl €€ NMPOBEPKHU.
OmmoOku 1-ro m 2-ro pona. Pemaromas mnpouenypa. MoutHocTs kputepus. JloBeputenbHbie
obmnactu. Kputepun npoBepku runores.

DJIeMeHTbI KOppeIsiIHOHHO-PerPecCHOHHOI0 AaHAJIN3a

Cucrema  AByx  ciydailHbIX  BeanuuH.  DyHKIMOHANbBHAsA,  CTaTHUCTUYECKas U
KOPPEJSILMOHHAs 3aBUCUMOCTH MEXAYy BEIMYMHAMU. OJIEMEHTbl KOPPEISLMOHHOTO aHaJIN3a.
JIunelHbI perpeccMOHHbIM aHanu3. OcHOBHblE CcBoOMcTBa perpeccud. OLEHKH mapaMeTpoB
PErpecCMOHHOIN MOJIEH IO METOAY HaMMEHBIINX KBAJPaTOB U CBOMCTBA ATUX OLIEHOK. Y PaBHEHUS
auHelHoU perpeccuu. TecHoTa cBsi3u M €€ oueHka no kodpdunuenty koppemsuuu. Ilonstue o
HenuHenHou perpeccuu. Koppensmuonnoe otHomieHue. OmnpeneneHue mapaMmeTpoB HETWHEWHBIX
YPaBHEHUI PErpeccun METOJOM HaUMEHBIINX KBaJpaToB.

DJIeMeHThI JUCIIePCHOHHOI0 AHAJIM3A

[Tonsatue o qucnepcuoHHOM aHanuze. O0mas, (GakTopHas U OCTaTOYHAs CyMMbI KBaJIpaToB
oTkioHeHHH. CBs3b MeXAy oOuieil, gakTopHoil M ocrtaToyHO cymmamu. OOmias, gakTopHas U
ocrarouHas aucrnepcud. CpaBHEHHE HECKOJIBKMX CPEIHUX METOJIOM JHCIEPCHOHHOIO aHajIu3a.
MHoromMepHsle CTaTuCTHYECKUEe MeTo[bl. O030p COBPEMEHHBIX MAKETOB MPUKIIAJAHBIX MPOrpaMM
CTaTHUCTUYECKOr0 aHAJIN3a.

Pa3znen S. Hekoropble cienuajibHbIe TEMbI

DJIeMeHTbI JUCKPETHOH MaTeMAaTHKH

OcHoBHbIe oHATHS Teopun Tpados. [lepesns. Jlec. bunapubie nepeBbs. CBs3HOCTH Tpada:
MaTPUYHBIA U CTPOYHBIH crtocoObl 3a1anus rpada. Hekotopsie 3agaun Teopuu rpagos.

4.2. CopepxaHue JeKIHM

No . KommuecTBo
HaumenoBanue neknui
n/m JacoB

Martpuibl. OCHOBHBIE IOHATUS, JEHCTBUS HaJ MaTpuiamu. Onpeaenurenu
2-r0 U 3-r0 TOPSAKOB M HMX CBOMCTBA. MHHOpPHI W aireOpanydecKue
nornonHeHus. Pa3noxxenue onpeaenurens mo crpoke (ctonodiy). O6parHas
marpuria. CuUCTeMbl JIBYX M TpeX JIMHEHHBIX YpaBHEHUW. MarpuuHas
3allUCh CHUCTEMBbl JIMHEWHBIX YpaBHEHUW U €€ pemenue. Teopema
Kponekepa-Kanennu. WccnenoBaHre COBMECTHBIX CHCTEM JIMHEHHBIX
ypaBHeHul. bazuchsie pemenns. Meron ['aycca. @opmynel Kpamepa.

CucreMbl KOOpAMHAT Ha IUIOCKOCTH M B IPOCTPAHCTBE. BeEKTOpHI.
JIunelinple omepauuu Haja Bekropamu. IIpoexkuuss BekTopa Ha OCb,
cBOWicTBa mpoekuuu. Hampapisdroomue KOCHHYCHI M JJIMHA BEKTOpa.
CkansipHoe IIPOU3BEICHUE BEKTOPOB. CaoiicTBa CKAJIIPHOTO
MIPOU3BEJCHUS, (PU3NUECKUI CMBICI, BBIPAXKEHHE B KOOPAMHATHOMN (hopme.
2. | IlpuMeHeHNE CKAIAPHOIO MPOM3BEACHUS B PEILICHUU MPUKIAAHBIX 3a]ad. 1
BektopHoe mnpou3BeneHUE BEKTOPOB, €ro CBOWCTBA, BBIPAKEHUE B
KOOpAMHATHOU (opme. YCiIoBHE KOJUTHHEAPHOCTH BEKTOPOB. DU3NYCCKHIA
CMBICJI BEKTOPHOTO Npou3BeeHMs. [[oHATHE O CMEIIaHHOM NPOU3BEACHHH,
BBIp@KEHHE B KOOpIWMHATHOW Qopme. I[IpuMeHeHHE BEKTOPHOTO W
CMEIIAHHOTO MPOU3BEICHUM.
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HanmMmenoBanue jgeknui

KomnuuectBo
4acoB

VYpaBHeHMs TMHUN Ha MI0ckocTU. llonspHble KOOpAMHATHI HA IJIOCKOCTH.
@opMbl ypaBHEHHSI MPAMOM HA IUIOCKOCTH. YTOJ MEXIAY HPSMbBIMH.
VYcnoBusd mnapasieNnbHOCTH U NEPHEHIUKYISPHOCTH MNpsAMbIX. Kpusble
BTOPOTO  MOpsIIKa:  OKPYXHOCTb, dJUIMIIC, rumepOosa, mapabora.
[loBepxHOCTM M UX ypaBHEHUs. YpPaBHEHUS IUIOCKOCTH M NPSIMOH B
MIPOCTPAHCTBE. YTOJ MEXIY IUIOCKOCTSAMU. YCJIOBHS MapajUIeIbHOCTH U
NEPHEHIUKYJIAPHOCTH IIJIOCKOCTEH. YTrosl MEXIy NpsMbIMH. B3aumHoe
pacIlOJIOKEHUE TPSMBIX B IIPOCTPAHCTBE. YTION MEXAYy NIpsIMOM H
miockocTero.  IloBepxHoctn  BTOporo  mnopsaka. Llunmmnapuueckue
noBepxHoctu. Cdepa. Ommuncoun. ['munepbonounsr. [lapabomonmsi.
I'eomeTpuueckue CBOWMCTBA 3TUX MOBEPXHOCTEH, Hccae0BaHNEe UX (POPMBI
METOJIOM CEYEHHUH.

Oyuknus. O6xacts ee onpenenenus. CrnocoObl 3amanus. Knaccudukaus
¢bynkumii. KpuBsile B moONApHBIX KoopauHarax. llumuHapudeckas u
chepuueckas cuctembl KoopauHar. CrnoxHas QyHKUus, oOpaTHas
dbyHkums, HesBHasS (YHKIOMSA, TapaMeTpPUYEeCKH 3aJaHHas (QyHKIHS.
Hucnosble nocnenoBaTeabHOCTH. [Ipenen 4ucinoBoil mocien0BaTeENbHOCTH.
Cxondamecss W pacxXonflUecss  YHUCIOBbIE  IOCIEA0BATEIbHOCTH.
Briuucnenue mpenenoB  4YMCIOBBIX —mocienoBarenbHocTed. [lpenen
¢byHKIMU B TOuYKe, Ha OeckoHeYHOCTH. OJHOCTOPOHHHUE MPEIEIIbI
¢ynkuuid. beckoneyHo Mainble 1 0eCKOHEYHO OoJbinne GYyHKINHU, UX CBA3b
¢ OeckoHeyHO ManbiMU (YHKUIUAMU. HeorpeneneHHOCTH UM METOAbI UX
packpbiTusi. BpluncieHue OJHOCTOPOHHMX IIpelneioB. TeopeMbl O
MpeleIbHOM TIEpexoJie B HEpaBEHCTBAaX. 3aMedareibHble IMpPeJebl.
HenpepbiBHOCTh (yHKIMI B TOYKe M Ha MHOXeCTBE. TOUKHM pa3pbiBa
(byHKIMM ¥ BX KIaccu(DUKaIuu.

3amauy, TNPUBOAAIIME K IOHATHIO Hpou3BogHOW.  OrmpeneneHue

MPOU3BOIHOMN byHKIIIT B TOYKE. OcHOBHBIE MpaBuiIa
muddepentmpoBanuss  GyHkuui. [IpomsBogHas CnoXHOW — (QYHKUIUU.
[Ipou3BoiHbIE ~ OCHOBHBIX  JJIEMEHTapHBIX  (yHKUUH,  Tabmuna

npou3BOAHbIX. [Ipom3BogHass HEABHOW M IapaMETPUYECKH 3aJaHHOU
¢bynxkuun. Teopema o HempepbIBHOCTH nuddepeHmupyeMoit QyHKIuN.
Huddepenuman  ¢ynkuuu. [eomerpuueckuit  cmbicn.  CBsizp ¢
npoun3BoHOM. CBoiicTBa mepBoro auddepennuana. ['eomeTpudeckuii u
MEXaHUYECKHUM CMBICI IIPOU3BOJHON. Y PABHEHHUs KACATEIbHON U HOPMAJIH
K IUTOCKOM KpuBOH. [IponsBonubie u qudpepeHnmnanbl BBICIIUX MOPSIKOB.
HeunBapuantHocts  ¢opmbl  1udepeHIanoB  BBICHIMX  IOPSIKOB.
MexaHU4YecKril  CMBICI  MPOU3BOJAHOM  BTOporo mnopsigka. Bropas
NPOM3BOJIHAS MAPAMETPUUECKU 3alaHHON (DYHKIIMH M HESBHOW (PYHKITUH.
OcHoBHble TeopeMbl nudPepeHIInanbHOr0 UCUUCICHHS JIeHCTBUTEIBHON
IIEPEMEHHOM W HX IpuMeHeHue: teopembl Pepma, Poss, Jlarpanxa,
Komm. ITpaBumno Jlonurans.

[Mpumenenne nupGepeHIMaAILHOTO HMCYUCICHHUS JIUISl  UCCIICOBAHMS
(YHKIIUH U TTOCTPOCHUS UX TPAPUKOB. Y CIOBHSI MOHOTOHHOCTH (DYHKITUH.
OkcTpeMyMmbl  (QDYHKIIUH, HEOOXOIUMOE M JIOCTAaTOYHOE  YCIIOBHSI
CYyIIECTBOBaHMS dKcTpeMyMa. OTBICKAHWE HAWUMEHBIIETO W HaWOOJBIIETO
3HaYeHUW QyHKnuu, muddepeHmpyeMoil Ha otpeske. MccienoBanue
Beimykioctn  (yHkuuu. Toukum mepermba. JloctaTouHoe — ycCIOBUE
CYyIIIECTBOBAHUS TOYKHU Tepernda. AcuMnToTsl rpaduka ¢yakuun. OOmas
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HanmMmenoBanue jgeknui

KomnuuectBo
4acoB

cxema McciieoBaHus GyHKIMU U TOCTpoeHus ee rpaduka. [Tpumepsl.

[lepBooOpasnas ¢ynkuus. HeompeneneHHbIE MHTErpail U €ro CBOMCTBA.
Tabnuua wuHTerpamoB. MeToabl HHTETPUPOBAHUS: HEMOCPEJICTBEHHOE
WHTErpUPOBAHUE, METOJ 3aMEHbl MEPEMEHHON B HEONpPEJEICHHOM
MHTErpajie U UHTETPUPOBAHUE 10 YACTSM.

Pasznoxxenue panuoHanbHBIX Apobeit Ha mpocrteiue. HMHTerpupoBanue
paunoHaNbHBIX (QYyHKIMHA. MHTErpupoBaHue UppalMOHATIBHBIX (DYHKIHHA
(cTerneHHble U TPUTOHOMETPUUYECKUE TIOJCTAHOBKH), TPUTOHOMETPUUECKUX
(byHKIMHA. YHuBepcaibHas TPUTOHOMETPHUUYECKAS II0JICTAaHOBKA.
Brlpaxkenus, HeMHTErpUpyeMble B KBaJpaTypax.

3ajauyd, [PUBOASIIKME K  IOHATHIO  OINPEAEICHHOIO  HMHTErpaja.
OmpeneneHHpld  MHTETpal. Teopema CyIIEeCTBOBAHHS —OMPEICICHHOTO
uHrerpana. CBoiicTBa  ompeneiaeHHoro  uHrerpana. lIpomsBoanas
WHTETpaJla [0 BEpXHEMY IiepeMeHHOMY mnpeneny. Popmyna HeroTona-
Jleiibnuua. HWHTerpupoBaHue mNO YACTIM M 3aMEHa IIEPEMEHHOW B
onpeAeseHHOM HHTerpaine. OnpenesieHHbII WHTErpal OT HEYETHOW H
YeTHOM (QYHKIIMU IO CUMMETPHUYHOMY ITPOMEXYTKY.

Hecob6cTBenHbIe WHTETPaJIbI c OCCKOHECYHBIMH npeaenaMu
UHTETPUPOBAHUS W OT HEOrpaHWYEHHBIX (QyHKuui. [lpunoxenue
OIpPECNIEHHOr0 MHTEerpajia K pPEeHIeHUI0 FeOMETPHUYECKUX U (PU3HUECKUX
3aJa4: BBIYMCICHHUE IUIOLIAAM IUIOCKOM (DUTYpBI, JUIMHBI AYTH KPHUBOM

(nnomaneit mnockux (GuUryp, UIMHBI JyrM, TUIOIAAM TOBEPXHOCTH, oObeMa Teja
BpamieHns, paboTHl, MaBJICHUS, CTATHCTHYECKUX MOMEHTOB, IIEHTPA TSDKECTH IUIOCKOH

duryps).

OYHKIMM JIBYX JEUCTBUTEIbHBIX IEPEMEHHBIX, CHOCOOBI WX 3aJaHMUs.
Ob6nacte ompeneneHus. Jluauu ypoBHS (yHKIMHM ABYX TNEpEMEHHBIX.
YacTHble MpPOM3BOAHBIE MEPBOrO MOPSIKA, MUX T€OMETPUUECKUN CMBICIL.
[Momuerit  muddepeHnnan, ero CcBsI3b € YaCTHBIMH IPOU3BOIHBIMHU.
HNuBapuantHOoCcTh (opmbl TmonHOTO auddepeniuana. [IpubnmkeHHbIC
BBIUMCJICHHUSI C TOMOINBI0 TiepBoro auddepennuana. I[lpousBogHbie u
muddepeHManbl  BBICHIMX — MOPSIKOB. TeopemMa O  CMEHIaHHBIX
Mpou3BOIHBIX. KacaTenbHas IUIOCKOCTh M HOPMaJlh K TIOBEPXHOCTH.
OkctpemMyMbl  (YHKIMU JBYX THepeMeHHbIX. HeoOxomumoe ycioBue
skcTpemyMa.  [locrarounoe — ycioBue — skcTtpemyma.  OTbICKaHue
HaWMEHBIINX W HAaWOOJIBIINX 3HAYCHUN (DYHKITHH.

10.

3amauun, mpuBoAIIMe K TMOHATHIO AuddepeHnnanbapiXx ypaBHeHud (J1Y).
IMopsanoxk Y, pemenue Y nepBoro mnopsaka. HavanbHbie ycinoBus,
oOmiee pemieHue, uacTHoe pemeHue. 3amadya Komm. Teopema
CYIIECTBOBAaHUSA M €IMHCTBEHHOCTH pemeHus 3agaun Komm. Y I-ro
nopsiJika ¢ pasfensirormumucs nepeMenusiMu. Onnopoansie /1.Y. nepBoro
nopsaka. Jlunernsie J[.Y. mepBoro mnopsiaka. YpasHenue . bepHymid.
[Tone nanpapnenuii. U30KIMHBL.
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1.

JY Broporo mnopsaka. HauanbHble ycnoBus, oOIiee pellieHue, 4acTHOE
pemenue. 3anaya Komm. [luddepennmanbupie ypaBHEHHS BTOpPOTO
MOpAJIKA, JOIYCKAIoIMe INOHWKEHUE Nopsaka. JIMHEWHbIE OIHOpPOAHBIE
mupdepenumansupie  ypaBHeHus (JIOLY) Broporo mnopsiaxa. JluHeiHo
HE3aBHCHMbIE M 3aBHCHMbIE peunieHMs. Onpenenurens BpoHckoro, ero
ceorictBa. Teopema o crpykrype obmero pemenus JIOHAY. O6miee
pewmerne JIOAY ¢ nocTosHHBIMU KO3 PUIIEHTAMH.

Jluneitnple HeogHOponHble uddepeHnuanbupie  ypaBHenus (JIHAY)
BTOPOI'O TMOpPSJIKa C TOCTOSHHBIMU Kod(¢uinuentamu. Teopema o
CTpyKType ofmiero pemieHus. MeToq Bapuauuud — IPOU3BOJIBHBIX
nocTosiHHbIX. OTeickanue uyactHoro pewenus JIHAY co cnenuanbHbIM
BHJIOM IIpaBoi yacTu. TeopemMa 0 HATO)KEHUU PEIICHUMN.

12.

3ajaun, TNPUBOJALIME K TMOHATHUIO JABOMHOro wuHTerpana. JIBoiiHoit
HHTErpail, ero ompeneneHue. CBONCTBA, TEOpEMa O CPEIHEM 3HAYEHHH.
Boruucnenue nsonHoro uHrerpana. IIpunoskeHus ABOMHOrO HHTErpaa.
[Tonsitue TpoitHoro unterpana. [lpunoxxenus TpoHHOro HHTErpaa.

3ajaya O BBIUMCIEHUM pPA0OTHI TepeMeHHOM cuibl. OrmpeneneHue
KPUBOJMHEWHOr0 HMHTErpaja mo KoopauHatam. CBOWCTBA, BBIYHCIICHHE.
®opmyna ['puHa. YcinoBus HE3aBUCMMOCTH KPHBOJIMHEWHOIO HMHTETrpaia
[0 IyTH UHTerpupoBaHud. I[IpunoxeHHs KpUBOJIMHEHHOIO WHTErpaja
BTOPOI'0 poAa.

13.

UucnoBsle psabl, CymMma psAjaa, CXOIMMOCTb W PAacXOAUMOCTb.
Heo6xoaumeie ycnoBust cxogumoctu. Psan Jupuxie. I'apmoHuueckuit ps.
Psn reomerpuyeckoil mporpeccun. CBOMCTBA CXOIAIIMUXCS PSAOB. Psiabl ¢
MOJIOKUTENbHBIMU  uiieHaMH. IlpusHaku cpaBHeHus pspoB. IlpusHak
Janambepa. MnaTerpansubiii npusHak Ko, 3Hakouepemyromuecs psibl.
[Mpuznak JleiiOHuua. AOCOmIOTHAs, YCIOBHas CXOIUMOCTh. CTeneHHbIe
psanel. Teopema Abens. IHTepBanm u panyc CXOIUMOCTH CTETICHHOTO Psijia.
CBolicTBa CyYMMBI CTENEHHOTO psJia: HENPEpPbIBHOCTb, IOWIEHHOE
muddepennpoBanne U uHTerpupoBanue. Psapl Teinopa u MakiopeHa.
Paznoxenue snemeHTapHbIX QyHKIUH B psin Teitnopa u B paa MaxiopeHa.
[IpunoxkeHue CTENEHHBIX PAJOB K MPUOIMIKEHHBIM  BBIYHUCICHUSIM:
pemienue qudQepeHnaIbHbIX YPaBHEHNH, BHIYUCICHNE HHTETPAJIOB.

14.

[Ipeamer  Teopuum  BEPOSITHOCTEH. Knaccudukamms COOBITHIA.
Knaccuyeckoe M CTaTUCTHYECKOE ONPEACICHHUS BEPOSTHOCTH COOBITHSL.
3aKOH  YCTOMYMBOCTHM  OTHOCUTEJIBHBIX  4YacTOT. ['eoMeTpuyeckue
BeposTHOCTH. AunreOpa coObiThii. KomOunatopuka. Teopembl cCrokeHHs
BEPOSATHOCTEH U CIEACTBUS W3 HHUX. YCJIOBHasg BEPOSITHOCTh. Teopembl
yMHOXeHUsT BepositHocTed. dopmyna mnonHoil BeposTHocTH. Cxema
bepnynnu. ®opmyinsl Jlannaca u [Tyaccona.

15.

JIucKpeTHBIE clydyailHbIe BEJIMYMHBI. 3aKOH pacrpeiesieHus, (QyHKITHSI
pactipeneneHusi. YuCIOBbIE XapaKTEpUCTUKU. DBHHOMHANBHBIN 3aKOH.
3akon Ilyaccona. HenpepsiBHBIE ciydaiiHble BenuyuHbl. DyHKIUSA
IUIOTHOCTU pacrpesiefieHus: BepoSITHOCTeH. UucioBble XapaKTePUCTHKH.
PaBHOMepHOE, TIOKa3aTesbHOE U HOpMalbHOE pacrpeaencHus. [lonarue o
pa3nuuHbIX ¢opMax 3akoHa Oonpimiux 4yucen. Teopema bepuynmu
UYeonimena. [{enTpanbHas npeneabHas Teopema.
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No 5 KomngectBo
HaumenoBanue nexuit
n/m 4acoB
I'enepanbHas COBOKYIHOCTh, BBIOOPKA, BApHallMOHHBIN psa. ['ncrorpamma,
smnupuueckas (QyHkuus pacnpeneneHus. CTaTHCTUYECKUE  OLIEHKHU
16, | mapameTpos. TpeboBaHus K  OLEHKaM. OMIIUPUYECKHE  OLEHKH 1
" | MaTeMaTU4ecKoro OXKuJaHus W aucnepcuu. VHTepBajibHOE OLIEHUBAHUE.
JloBepuTenbHblE HUHTEpBAJIbl IS MaTEeMAaTUYECKOTO OXUIAHUA U
JTUCTIepCHH. 3amada 00 00beMe BEIOOPKH.
IIpoBepka cTaTucTMYECKHMX TUHOTE3: 1) O 3aKoHE pacHpereIeHHs
CIIy4alHOM BEJIMYMHBI, 2) O pa3jgMuyuMd B OLEHKax mapaMeTpoB; 3) o
17. | npuHAUIEKHOCTH  BBIOOPOK  OJHOH  TEHEpaJbHOM  COBOKYIHOCTH. 1
CratucTuueckue KpUTEpUU IMpPOBEpKH TuroTe3: kpurepuit Ilupcona,
Konmoroposa, CTbrofieHTa.
Cucrema AByx ciydaiHbIX BeJMYUH. OyHKIMOHAIBHAS U KOPPESLMOHHAS
18. | 3aBucumocT Mexay BenuuunHamu. JIuHeliHas perpeccus. Meroa 1
HaMMEHBIINX KBAJPAaTOB JJIs ONPEeNIeHUs] TapaMeTPOB PETPECCHH.
HTroro 18
4.3. Conep:xanne 1a00paTOPHBIX 3aHATHI
JlaGopaTopHbIe 3aHATHUS HE IPEAYCMOTPEHBI YUCOHBIM IIJIAHOM.
4.4.. Conep:xxanne NPAKTHYECKUX 3aHATHI
Ne . Konnuectso
i HaumeHnoBaHnue npakTH4eCKUX 3aHATUN 4ACOB
1. | DieMeHTHl TMHEHHON anreOphl 1
2. | DneMeHTHI BEKTOPHOH anreOpsl 1
3. | AHamuTH4YeCcKasi reOMEeTpHUsl 1
4. | DneMeHTbl TeOpUH (PYHKIIMH KOMIUIEKCHOTO EPEMEHHOTO 1
5. | BBenenue B aHanmus 1
6. | duddepennmanproe ncuucinenne GyHKIMNA OJHON TEPEMEHHON 2
7. | HeonpenesleHHbIN HHTErpas 2
8. | OnpeneneHHbI HHTErpa 1
9. | ®yHKIMH HECKOJIBKUX NIEPEMEHHBIX 2
10. | Muddepennmanbapie ypaBHEHUS 2
11. | KpaTHble 1 KpUBOJIMHENWHBIE HHTErPaJIbl 1
12. | YucnoBble U (yHKIIMOHAJIBLHBIE PSI/IbI 1
13. | CiyqaitHbie COOBITHS 2
14. | CnyvaiiHble BEJIMUYHUHBI 1
15. | DneMeHThl TEOPUH CITYYalHBIX MTPOIIECCOB 1
16. | AHanu3 BapualMOHHBIX PsIJIOB 1
17. | IIpoBepka CTaTUCTUYECKUX THIIOTE3 1
18. | DneMeHThI KOpPEeIIIMOHHO-PETPECCUOHHOT0 aHaIn3a 1
19. | DneMeHThl AUCTIEPCUOHHOTO aHATN3a 1
HTroro 24
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4.5. Buasl u cofepkaHue caMOCTOSITeJbHOI PadoThl 00yJaromuxcst

4.5.1. Buzsl caMoCTOATENbHOM paboThl 00yJaronIuXcs

Buibl camocTosiTebHOM paboThl 00YIarOMIMXCsI Komugectso
4acoB
[ToaroroBka K MPaKTUYECKUM 3aAHATUSIM 24
BrlimonnHeHNE KOHTPOIBHOM pabOTHI 135
CaMocTosTeIbHOE U3YUEHUE OTIENIBHBIX TEM U BOIIPOCOB 132
Hroro 291
4.5.2. Coneprxanue CaMOCTOSITEIIBHOW padOThl 00yUYarOIIHUXCs
No KomuaecTBo
HaumeHnoBanue TeM Wi BOIPOCOB
n/m 4acoB
Marpuiipl, A€UCTBUS ¢ HUMU. BBIUMCIEHHE ONpPENENIUTENICN pa3InMYHbIMU
1. | cmocobamu. Perenue cucrteM JIMHEWHBIX ypaBHEHUH MeTonoM ['aycca, mo 14
dhopmynam Kpamepa, ¢ moMomip0 00paTHOM MaTPHIIBL.
Jluneiinpie omepanuu Haj BeKTOpamu. Pa3nokeHuwe BekTOpa 1o Oaswucy.
5 Hamnpagnsitomye KOCUHYCHI U JUIMHA BEKTOPa. [IpumeneHue ckajasipHOTO, 12
BEKTOPHOI'0, CMELIAHHOI'O IPOU3BE/ICHUN B PEIICHUU MPUKIAIHBIX 3aj]1ad.
[TonsiTHE O BEKTOPHBIX AUarpaMMax B HAYKE U TEXHUKE.
Paznuunbie (hopMbl ypaBHEHHs NMPSMOM Ha MIOCKOCTU. Perienue 3ama4 Ha
METOJ1 KOOPJAMHAT (pacCTOSIHUE MEXY ABYMs TOUKaMHU, JEJIEHUE OTPE3Ka B
JTAHHOM OTHOIIEHHH, PAacCCTOSHUE OT TOYKHU A0 mpsiMoii). Kpubie BTOpOro
3. | nopsaka: NpuBeAcHUE K KAHOHMYECKOMY BUAY, IOCTPOEHHUE HA MIOCKOCTH. 18
TexHuueckue NpuitoKEeHUs reOMETPUUECKHUX CBOMCTB KpUBBIX. [locTpoeHue
T€la OrPAaHUYEHHOTO TIOBEPXHOCTSAMHU. TeXHUYECKHE IPUIOKEHUS
T€OMETPUUYECKUX CBOMCTB MOBEPXHOCTEH.
[TocTpoenne TpaduKoB dJIEMEHTAPHBIX (YHKIIUNA MyTEeM MpeoOpa3oBaHUM
4 (mapannenbHBIE  MEpPEHOC,  pacTshKeHHe  (CKaTue),  OTOOpa)KeHue). 18
Boruncnenue mpeneisoB YMCIOBBIX — IOCIEAOBATEIbHOCTEH, IMPEIEIIoB
¢bynkuuu. MccnenoBanne GyHKINN Ha HEMPEPHIBHOCTD.
JuddepennmpoBanre CI0XKHBIX (PYHKIUH, a Takke (YHKIUNA 3aTaHHBIX
5 HeSBHO ¥ mapamerpuuecku. IIpumenenwe  nuddepenHnmana K 20
" | npubmmwkEHHBIM  BhIUMCHCHUSM.  [IpuMenenme  muddepeHuaIbLHOTo
VCUUCIICHUS JUTSI NCCIIEAOBAaHMS (PYHKIMI U TOCTPOCHUS X TPAPUKOB.
Bextop-pynkuus  ckanspHoro aprymenta. logorpad. Ilpemen wu
HETPEPhIBHOCTH BeKTOp-QyHkmu. AnddepenunpoBanre BeKTop-)yHKIIHH,
6 TeOMETPUUYECKUN U T€OMETPUUECKHI CMBLIT TPOU3BOAHON BEKTOP-(YHKITHH. )
* | llpunoxxkenust k Mexanuke. Juddepenuman ayrm KpuBOH U ero
reoMeTpuueckuil cMpici. CpenHss KpUBH3HA KPUBOW M KPUBU3HA B TOUKE.
Panuyc u 1eHTp KpUBU3HBI.
7. | MeTroasl HHTErpUPOBaHUS HEONIPEICICHHOTO HHTErpasa. 18
Boruncnenue onpenenéHHslx HHTErpanoB. HecoOcTBeHHbIE MHTETpajbl ¢
2 OECKOHEYHBIMHU TpeJesIaMU M OT HeorpaHudeHHbIX (GyHKIui. [Ipunoxenus 12

OMMPCACIICHHOI'0 HMHTCIpala K PCHICHUIO 3ada4 TCOMCTpHUH, MCXAaHUKU H
(1)I/ISI/IKI/I. HpI/I6J'II/I)KeHHBIe MCTOABI BBIYMCIICHUA OIIPCACIICHHBIX
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HanmeHnoBanue TeM Wi BOmpocoB

KoanuectBo
JacoB

HWHTCTPAJIOB.

Huddepenunponanue GyHKIIMM ~ JBYX  I[IEPEMEHHBIX. [TonnsIit
muddepentman. [Ipumenenue noianoro auddepennnana Kk npudIMKEHHBIM
BeIUMCIeHMsIM. KacaTtenpHasi IIOCKOCTh W HOPMalb K IOBEPXHOCTH.
OKkcTpeMyMbl  (DYHKIMM ~ HECKOJNBKMX  IepeMeHHbIX.  OTbickaHue
HanOOJBIINX U HAUMEHBIINX 3HAUYEHUN (QYHKIIUH.

14

10.

CkangspHoe U BekTOopHOe T10is. I[IOBEpXHOCTM M JIMHHUK  YpOBHS.
[IpousBonHas Mo HampaBieHUIO. ['pagueHT (YHKIMH M €ro CBOMCTBA.
CBs13b rpaiueHTa C MOBEPXHOCTSIMU U JIMHUSAMU ypoBHS. [loHATHE 0 MOTOKE
BEKTOPHOI'O NOJIS.

11.

OyHKIIUN KOMIUIEKCHOTO IE€PEMEHHOTr0. JJIEMEHTApHBIE AHATUTHYCCKHE
(GyHKIMU. HuddepeHunpyemMocTb. Ycnosus Kommu-Pumana.
HNuterpupoBanue 10 KOMIUIEKCHOMY aprymeHty. Teopema Komu.
Wnterpanbuas popmyna Komm.

12.

OcHOBHBIE KJIACChI YPABHECHMM, MHTEIPUPYEMBIX B KBaJIparypax: ¢
pa3leNAOIMMHUCSA  [EPEMEHHBIMH,  OJHOPOJAHBIE U JIMHCHHBIE.
JuddepeHunanbaple  ypaBHEHUs, JONYCKAIOLIUE IIOHMKEHHUE MOpsKa.
Jluneiinple onHOpOAHBIE auddepeHanbibple  ypaBHeHUs. JluHeiHble
HEOJHOpOAHblE AuddepeHLnanbHble  ypaBHEHUs C  IPaBOMl  4acThbiO
CIELMAaJbHOrO0 BHAa. MeTox Bapualuuy IIPOU3BOJIBHBIX ITOCTOSHHBIX.
Pemenus HopManbHBIX cucTeM AM(QepeHIHaNbHbIX YPaBHEHUH METOA0M
HCKJIFOYCHUS.

18

13.

Brlunciienne [BOMHBIX W TPOWHBIX MHTErpayioB. ['eomerpuyeckue u
¢usnyeckue - NPUIOKEHHs  JBOMHOIO M TPOMHOIO  MHTETpajioB.
KpuBonuHeliHple ¥ TOBEPXHOCTHBIE HMHTErpayibl. Haxoxaenue QyHKIun
JIBYX TIEPEMEHHBIX 10 €€ mosHoMy auddepeHnuany

14.

UucnoBsle U GyHKIMOHATIbHBIE psAAbl. [I[puMeHEeHUE CTEMEeHHBIX PSJIOB B
NPUOMMKCHHBIX ~ BBIUMCIICHUSX: BBIYUCICHHWE 3HAYCHHWA  (YHKIUH,
onpeAenéHHBIX HHTETPAJIOB, penieHne AuddepeHnanbHbIX YpaBHEHHH.

15.

Pansr dypre 1o TtpuroHomerpuueckum  cucremam. Dopmynsl s
ko3 durmenToB psaaa. Paznoxxenne GyHKIUI B TPUTOHOMETPUUECKUE PSIIBI
@ypoe. Pang @yppre ans 4€THBIX U HEYETHBIX (yHKIMHA. DopmynupoBKa
JIOCTaTOYHBIX YCIOBUM cxomaumocTu psanoB Dypee. Psag Dypre s
¢GyHKIMK ¢ JIOOBIM TEPHOAOM. YCIOBHE IOTOYEUHOW CXOJIUMOCTH U
CXOJIUMOCTH «B cpenHem». [IpuMeHeHHe TPUTOHOMETPUYECKUX PSI0B
@yppe B MNPUOIMIKEHHBIX BbIYHUCICHUSAX. [lOHATHE O NPaKTUYECKOM
rapMoHuyeckom ananuse. Miurerpan dypee.

16.

OcnoBuble moHATUS Teopuu TpadoB. [lepesps. Jlec. bunapHbie nepeBbs.
Ces3HOCTh rpada: MaTpUUHBIM M CTPOUHBIA cHocoObl 3agaHus rpada.
Hexoropsle 3agaun Teopuu rpagos.

17.

Knaccudukanus cobertuii. Knaccuueckoe u crarucTudeckoe OompesesieHus
BEPOSITHOCTH COOBITHA. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX YacCTOT.
I'eomerpuueckne BeposTHOCTH. AurebOpa coObiTuii. KomOunatopuka.
TeopeMbl CIIOKEHUS BEpPOSTHOCTEM W CIEACTBUS W3 HHUX. YCIOBHas
BEPOSATHOCTh. TeOopeMbl YMHOXEHHS BeposiTHocTed. dopmyrna mogHOU
BepossTHOCTH. Cxema bepuynnu. ®opmynsl Jlannaca u Ilyaccona.

18

18.

JlMCcKpeTHBIE Cly4dailHble BENUYMHBL. 3aKOH pacIpeneseHus, (QyHKIUs
pacnpeneneHus. YucnoBble XapaKTepUCTUKU. bBUHOMUaIbHBIN 3aKOH. 3aKOH
Ilyaccona.
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No KonuuecTtBo
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/11 JacoB

19. | HenpepbiBHBIE CIIy4aifHbIe BEIUYUHEI. OyHKIHSA IUIOTHOCTH
pacnpeelieHus BepOITHOCTEeH. UNCIIOBBIE XapaKTepUCTUKH. PaBHOMEpHOE,
MoKaszareabHOe W HOpMalibHOE pacmpeseneHus. lloHsTne o pazTUYHBIX 10

dbopmax 3akoHa Oospmux 4ucen. Teopema beprymmm YeOsimesa.
IlenTpanpHas npeelbHas Teopema.

20. | Iloroku coOwiTuii. YpaBHeHusi Konmoroposa. IlpenenbHble BeposiTHOCTH

coctosiHui. [Iponeccsl rudenu u pazmuoxkenus. CMO ¢ oTkazamu. 14
21. | I'enepanbHasi COBOKYIHOCTb, BBIOOPKA, BapHMALMOHHBINA psl. ['ucTorpamma,

smnupuueckas (QyHkuus pacrpeneneHus. CTaTUCTUYECKUE  OLEHKU

napameTpoB.  TpeboBaHUs K  OIGHKaM. OMIHUPUYECKHE  OLIEHKU 16

MATEMATHUYCCKOI'O OXHUIAHUS U )II/ICI'IepCI/II/I. I/IHTepBaJ'IBHoe OLCHHUBAHUC.
JloBepuTeNnbHbIE UHTEPBalbl JUII MaTeMaTHYeCKOrO  OXHAAHUA U
JTUCTiepcuu. 3amadya 00 o0beMe BEIOOPKH.

22. | IlpoBepka cCTaTHUCTHMYECKMX THUMIOTE3: 1) O 3aKOoHE pacrpeaesieHUs
CIIy4yallHOM BEJIIMYWHBI; 2) O pas3Idyud B OIEHKaxX mapameTpoB; 3) o
NPUHAIJICKHOCTH ~ BBIOOPOK  OJHOM  IeHepalibHOW  COBOKYITHOCTH. 16
CraTucTUYeCKUE KpPUTEPUU TPOBEpPKH Tunore3: Kpurepuil I[lupcona,
Koamoroposa, CTprozieHTa.

23. | CucremMa AByX CilydalHbIX BeIMYWH. QYHKIIMOHAIbHASA U KOPPEISLIUOHHAS
3aBUCUMOCTM  MExXJAy BenuuuHamu. JIuHelHass perpeccus. Meron 9
HaVMEHBIINX KBaJPATOB Il ONIPEACIICHUs IAPAMETPOB PETPECCUM.

24. | OgHo(akTOpHBI  AUCHEpCHOHHBIH aHanu3. CpaBHEHHE HECKOJIBbKUX
cpenaux. I[lonarue o aucnepcuoHHoMm aHanmm3e. OOmias, ¢dakTopHas H
OCTaTOYHasi CYMMBbI KBaJpaToB OTKJIOHEHHH. CBsA3b Mexay oOIIeH,

(akTopHOM W ocTaTouHOM cymmamu. OOmias, ¢akTopHas U OCTATOYHAS ?
AUCTICPCHUH. CpaBHeHI/Ie HCECKOJIBKHUX CPCAHUX MCETOJOM AHUCIICPCUOHHOIO

aHayn3a. MHOrOMepHbIe CTATUCTHUECKHUE METOIBI.

Hroro 291

5. YueOHo-MeTOANYECKOe 00ecIIeYeHHEe CAMOCTOSITeIbHON PadoThl 00y4aroIuXCcs
M0 AUCHHILIHHE

YuebHO-MeToaMUecKue pa3paboTtku umerotTcs B Hayunoit 6ubmuoreke ®I'bOY BO HOxHO-
VYpansckuii 'AY:

1. Meronuyeckue yka3aHHsl U KOHTPOJIbHbIE 3aiaHus 1o Matematuke. Yacte 1. Martemaruka.
MareMaTHueCKUil aHalM3 B arpOMHXKEHEPHUH IS CTYJCHTOB 3a04HOM (opMBl 00ydeHuUs
[DnexTpoHHBIN pecypc]: [AJ11 caMOCTOSATENHHON pabOThl CTYACHTOB 3a04HONU (GOopMBI 00yUueHUs| /
coct. O.E. Axymuu, M.H. Apxunosa, C.B. baxenosa, 1.H. 3emckoBa, N.C. Ctabynmur, M.B.
Oumunmnora. — Yensounck: ®I'BOY BO [0xHO-Ypansckuit I'AY, 2017. — 184 c. - Pexum
nocryna: http://192.168.0.1:8080/localdocs/vmat/31.pdf

2. Tunosble pacyeTbl o TeMe «OnpeaenuTenn, MaTPULIbl, CUCTEMbl JTUHEHHBIX YpaBHEHMIA.
BekTopHas anreOpa. AHaiMTHYECKass TEOMETPUS» JUIS CaMOCTOSTENIbHON paboOThI CTYIACHTOB
[DnexTponnslii pecype] / coct.: I'.A. Jlapuonosa [u ap.]; UI'AA. — Yensbunck: UI'AA, 2013. - 51
c. — Pexxum nmocrtymna: http://192.168.0.1:8080/localdocs/vmat/30.pdf

3. TunoBble pacueThl 1Mo TeMe «BBeneHwe B MaTeMaTHUeCKWi aHanu3 (QYHKIUU OIHOU
JIEUCTBUTEIILHOU TIEPEMEHHOI JIJIST CaMOCTOSITeIbHOM pabOoThI CTYIEHTOB [ DJEKTPOHHBIN pecypc]:
metoa. ykazanus / coct.: O.E. Akynuu [u ap.]; UT'AA. — 2-e uzn, nepepad. — Uensounck: UI'AA,
2013. — 72 ¢. — Pexxum noctyma: http://192.168.0.1:8080/localdocs/vmat/18.pdf

4. Tunopoii pacuer 1o Teme «/luddepeHnmanbroe wucuncaeHne QYHKIUHA  OJHOU
JIEHCTBUTENLHON IEPEMEHHOM U €ro MPUIIOKEHUsD [ DIEKTPOHHBIN pecypc]: [ caMOCTOSTENbHOM
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paboTel cTyAcHTOB O4YHBIX (akynbreToB] / coct.. C.B. baxenoBa, N.C. Crabymur, M.B.
Owmunmnosa; FOxHo-Ypansckuit ['AY, HWactutyr arpoumkenepun. — YensaOunck: HOxHo-
VYpansckuii 'AY, 2017. — 70 c. — Pexxum goctyna: http://192.168.0.1:8080/localdocs/vmat/29.pdf

5. TunoBele pacueTsl o TeMe «HTerpanbHoOe ncurcieHue GyHKIUA OHOU ACHCTBUTEIHHON
MIEPEMEHHOI» NIl CAMOCTOSTEIbHON PabOThl CTYACHTOB [ DJIEKTPOHHBIN pecypc|: METO. yKa3aHUs
/ coct.: O.E. Akynnuy, M.H. Apxunosa; FOxHo-Ypansckuii 'AY, UHCTUTYT arpouHX eHEPUU. —
YensOMHCK: HOxHo-Ypanbckuii Ay, 2016. - 82 c. — Pexum JIOCTyTIA:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

6. Tunosble pacyersl mo Teme «JluddepeHunanbHble ypaBHEHUS» IS CaMOCTOSITENbHOM
paboThl CTYAEHTOB [DNEKTPOHHBIA pecypc|: Meronuueckue ykazaHus / cocT. I.A. JlapuoHoBa;
IOxHo-Ypanbckuit I'AY, Wuctutyr arpounkenepuu. — Yenabunck: HOxno-Ypanbckuii T'AY,
2015. — 55 ¢. — Pexxum nocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

7. Tunosble pacyeTsl o TeMe «DYHKIMH JBYX MEPEMEHHBIX)» JJIi CAMOCTOSTEIIbHON pabOThI
CTYJIEHTOB  [DJIEKTPOHHBI  pecypc|: [Ans  MHXKEHEPHO-TEXHUYECKUX, HKOHOMHYECKUX,
MearOrTHIECKUX HampaBlieHn OakanaBpuaTta U cneruanuteral / coct.: I A. Jlapuonosa [u ap.];
UTI'AA.—-2-e wu3n, mnepepad. —Yensounck: UYIAA, 2013.-74 c.—Pexum pocryna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

8. TumoBble pacuerel 1Mo Teme «Psaapl» ISl  CcaMOCTOATENbHOW paboThl CTYACHTOB
[DnexTponnblii pecypc|: meromuueckue ykaszanus / coct.. O.E. Axkynuu, M.B. bynrakosa, C.A.
Ckpurika; UT'AA. —2-e usn., nepepad. — Yensbunck: UT'AA, 2014.—-70 c.—Pexum nocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

9. TunoBoii pacyer mo Teme «Teopust BEpOSATHOCTEH» IUISI CAMOCTOSTENBHONW pPabOThI
CTYJICHTOB [DJEKTPOHHBIA pecypc]: Meroamueckue ykazanus / coct.. [.A. Jlapuonosa [u ap.];
UI'AA. — YensOuHCK: Ur'AA, 2015. - 108 c. — Pexxum JIOCTYyTIa:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

10. Tunossle pacueTsl o TeMe "MaTtemaruueckas craTucTuka" [DIEeKTpOHHBIN pecypc] : amns
CaMOCTOSITENIbHOM pabOThI CTYJEHTOB MHKEHEPHO-TEXHUYECKUX, SKOHOMHUYECKUX, TIe1arOrHYeCKUX
HanpaBJeHui OakanaBpuata u cneuuanurera / coct.: I'. A. Jlapuonosa [u ap.] ; YT'AA .— 3-e u3n.,
nepepad. —  Yemsbuuck:  UT'AA, 2015 — 73 ¢ — Pexum  nocryma:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

6. DoHJ OLIEHOYHBIX CPEACTB AJIs IPOBEACHUS POMEKYTOUYHOI aTTecTAlNU
00y4yaoImmXxcs N0 JHCHHUIIIMHE

Jlnst ycTaHOBJIEHUSI COOTBETCTBHSI YPOBHS IMOJATOTOBKHM 0Oy4aromuxcst TpedoBanusm OI'OC
BO pazpabotan GoH/ OLIEHOUHBIX CPEJCTB JJISl TEKYIIErOo KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS
MPOMEXYTOUHOM arTecTalu oOydaromuxcss 1o aucuuruinHe. @OOHA OLIEHOYHBIX CPEICTB
npencrasieH B [Ipunoxenun Nel.

7. OcCHOBHasl M JONOJTHUTEIbLHAS y4eOHAasl TUTEPaTypa, He00X0AMMas 1JIsl OCBOCHHS
AUCHMILIUHBI

OcHOBHas ¥ JIOTIOJIHUTE/IbHAS yueOHas TuTepaTypa umeercs B HayuHoit OubmnoTeke "
AEKTPOHHOU HH(pOpMamoHHO-00pa3oBarensHOM cpene PI'BOY BO I0xuO-Ypansckuii [AY.

OcHoBHas:
1.bepman I'.H. COo0opHHK 3a/1a4 IO KypCy MaTeMaTHYECKOI0 aHalu3a. [ DNeKTpOHHbIN pecypc| —
OnektpoH. nan. — CII6: Jlans, 2017. — 492 ¢. — Pexxum noctyma: http://e.lanbook.com/book/89934
2.bepmant A.®. Kparkuii Kypc MaTeMaTH4ecKoro aHanmu3a. [DnekTpoHHBIH pecypc] / A.O.
bepmanr, N.I'. ApamanoBud. — DnektpoH. maH. — CI16: Jlanp, 2010.— 736 c.— Pexum pocryna:
http://e.lanbook.com/book/2660
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3.boponun A.H. DneMeHTapHBIi Kypc TEOPUU BEPOSITHOCTEW M MAaTEeMaTHYECKON CTaTUCTHUKH.
[DnexTponHbIil pecypc] — OnektpoH. naH. — CII6: Jlanws, 2011.-256 c.—Pexum pocryna:
http://e.lanbook.com/book/2026

4.Booeun  A.FO. Beicmmas wMartematnka. CraHgapTHblE 3aJaud C OCHOBAMH TEOPHH.
[DnexTponnsiit pecype] / A.FO. Baosun, JI.B. Muxanesa, B.M. Myxuna. — Onekrpos. aas. — CII6:
Jlanb, 2009. — 192 c. — Pexxum goctymna: http://e.lanbook.com/book/45

5.BoakoB 10.B. Ilpaktuueckue 3anstus no anredpe. KommiekcHble 4ucia, MHOTOUYJICHBI.
[DnexTponnslil pecype] / FO.B. Boakos, H.H. Epmonaesa, B.A. Ko3sinuenko, I'.1. Kypb6arosa. —
OnektpoH. aaH. — CI106: Jlans, 2014. — 192 c. — Pexxum nocryna: http://e.lanbook.com/book/51935

6.1'opnau B.A. Teopust BeposSTHOCTEl M MaTeMaTU4yecKas CTATUCTUKA. [DJIEKTPOHHBIN
pecypc| — DIeKTpoH. nan. — CII6: Jlans, 2013.-320 c. — Pexxum JIOCTYyTIA:
http://e.lanbook.com/book/4864

7.3anopoxkenr [.JMI. PykoBOACTBO K pEIICHHIO 3a1ad 1O MaTeMaTHYECKOMY aHaJM3Yy.
[Dnektponnbiii  pecypc| — Dnekrpon. naH. — CII6:  Jlans, 2010.-464 c. — Pexxum nocrymna:
http://e.lanbook.com/book/149

8.Kierenuk J[.B. COopHUK 3a7a4 MO aHATMTUYECKON TeoMeTpuu. [DIEKTPOHHBIN pecypc| —
OnektpoH. aad. — CII6: Jlans, 2017. — 224 c. — Pexxum nocrtyna: http://e.lanbook.com/book/92615

9.MunocneB B.b. Kypc marematuku ajisi TEXHHUECKHUX BBICIIUX Y4eOHBIX 3aBeleHui. YacTs 4.
Teopus BepoSTHOCTEH M MaTeMaTH4eCKas CTaTHUCTUKA. [DnexTpoHHbI pecypc] / B.b. Munoces,
E.A. Ilymkaps, H.A. bepkos, A.1. Mapteinenko. — DnekrpoH. aan. — CI16: Jlans, 2013. — 304 c. —
Pexxum moctyma: http://e.lanbook.com/book/32817

10. Harancon W.II. KpaTkuii Kypc BbICIIEH MAaTeMaTHKU. [DJIEKTPOHHBIA pecypc] —
OnektpoH. aaH. — CII6: Jlans, 2009. — 736 c. — Pexxum nocryna: http://e.lanbook.com/book/283

11. Tpyxan A.A. Teopusi BEpOSATHOCTEH B MH)KEHEPHBIX MPWIOKEHUAX. [DIEKTPOHHBIN
pecype] / A.A. Tpyxan, I'.C. Kynpsimes. — Dnektpon. naH. — CII16: Jlans, 2015. — 368 c. — Pexum
nocryma: http://e.lanbook.com/book/56613

12. TyranbaeB A.A. Teopusi BEpOSTHOCTECH M MaTEeMaTHYECKas CTATHCTHKA. [DJIEKTPOHHBIN
pecypc] / A.A. Tyrau6aes, B.I'. Kpynun. — Onexrpon. nan. — CII6: Jlans, 2011. — 320 c. — Pexum
nocryma: http://e.lanbook.com/book/652

13. Xycuyrnunos P.IL. COopHMK 3a/1a4 110 KypCy TEOPUU BEPOSATHOCTEH M MaTeMaTHYECKOM
CTATUCTUKH. [DIEKTpOHHBIA pecypc]|— DnmektpoH. naH. — CI16: Jlawp, 2014.—320 c.— Pexum
nocryma: http://e.lanbook.com/book/53676

14. Iunmaue B.C. Hauana BeICIIel MaTeMaTUKU. [ DJIEKTPOHHBIA pecypc]| — DIEKTPOH. J1aH. —
CII6: Jlanb, 2013. — 384 ¢. — Pexxum moctyna: http://e.lanbook.com/book/5713

JlonmosiHUTEIBHAS
1. AnexcannpoB I1.C. Kypc aHaaTuTHYECKO T€OMETpUN U JTUHEHHOW anreOpsl. [ DIeKTpOHHBIN
pecypc] — DIeKTpoH. naH. — CII6: Jlanb, 20009. -512 c. — Pexxum JOCTYyTIa:

http://e.lanbook.com/book/493

2. bopoBkoB A.A. MaTtemaTuyeckas CTaTUCTUKA. [DIEKTPOHHBIA pecypc]| — DIEKTPOH. JaH. —
CII6: Jlanb, 2010. — 704 c. — Pexxum goctyna: http://e.lanbook.com/book/3810

3. Bype B.M. Teopust BeposiITHOCTE! U MaTeMaTHYeCKasi CTATUCTHKA. [ DIEKTPOHHBIN pecypc] /
B.M. bype, E.M. Ilapununa. — Onekrpon. naH. — CI16: Jlans, 2013. —416 c.— Pexum nocrymna:
http://e.lanbook.com/book/10249

4. Bnosun A.IO. CrnpaBouHUK MO MaTeMmaTHKe s OakajnaBpoB. [DIeKTpoHHBIN pecypc] /
A.1O. Bnosun, H.JI. Boponnona, JI.A. 3onkuna, B.M. Myxuna. — Onekrpon. ngan. — CI16: Jlaus,
2014. — 80 c. — Pexxum mocryma: http://e.lanbook.com/book/51722

5. Bononun B.I'. COopHUK 3a7a4 MO TEOPUU BEPOSITHOCTEU, MATEMAaTUYECKOW CTATUCTHUKE U
TEOPHH CIIYIalHBIX (QYHKIHH. [DIeKTpoHHbIN pecypc] / mox pea. CeemHnkoBa A.A. — DIEKTPOH.
naH. — CII6: Jlans, 2013. —448 c. — Pexxum noctyma: http://e.lanbook.com/book/5711
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6. lopodeer C.H. Bricmas matemarnka [Dnekrponusiii pecypc] / C.H. Jlopodees. Mockaa:
Mup u o0Opa3oBaHue, 2011.—-591 c. — Pexxum JOCTYyIa:
http://biblioclub.ru/index.php?page=book view_red&book id=102357

7. KapaceBa P.b. Psanpl. [Dnextponssiii pecypc] — Onekrpon. gan. — CI16: Jlans, 2016. —144
c. — Pexxum nmoctyma: http://e.lanbook.com/book/72981

8. Kaprame A.Il. Martemaruueckuii ananus. [OnekTpoHHbli pecypc]| / A.Il. Kaprares,
b.JI. PoxxnectBenckuii. — Onektpod. ngad. — CII6:  Jlame, 2007.-448 c.—Pexum pocryna:
http://e.lanbook.com/book/178

9. Jlucuukun B.T. Marematuka B 3ajadax C peHICHUSIMH. [DJIEKTpOHHBIH pecypc] /
B.T. Jlucnukun, M.JI. Conoseituuk. — Onextpon. nad. — CII6: Jlans, 2014.—-464 c.—Pexum
nocryma: http://e.lanbook.com/book/2785

10. Mapon U.A. [luddepennuanbHoe U UHTErpajibHOE MCUHCICHUE B MPUMEPax U 3ajadax.
OYHKIIUA OHOW MEPEeMEHHOU. [DneKTpoHHBIH pecypc]| — DnektpoH. naH. — CI16: Jlanp, 2008. —
400 c. — Pexxum goctyna: http://e.lanbook.com/book/254

11. Munocues B.b. (mom pen.) Kypc marematwku jisi TEXHHMYECKHX BBICIIUX Y4E€OHBIX
3aBeneHuil. Yacty 1. Ananutuueckas reomerpus. [lpenensl u psiapl. @yHKIUU U NPOU3BOJHBIE.
Jluneiinas u BeKTOpHas anredpa [DneKTpoHHBIN pecypce]: yueoHoe nocooue / B.b. Munocues (mox
pen.), E.A. Ilymxkaps (mox pen.), B.I'. 3ybkoB [u ap.]. — CII6: Jlamb, 2013.—543 c.— Pexum
nocryma: http://e.lanbook.com/books/element.php?pll_id=30424.

12. MunocueB B.b. (mox pea.) Kypc maremartuku il TEXHHMUYECKUX BBICHIMX YYEOHBIX
3aBesieHni. Yacth 2. DYHKIMM HECKOJIBKHUX NEepeMeHHbIX. MHTerpaspHOoe ucuucieHnue. Teopus
noJist. [ DNeKTpoHHBIN pecypce]: yuebHoe nocobue / B.b. Munocues (mox pexn.), E.A. Ilymkaps, B.A.
JIsxoBckuii, A.1. MapTeiHeHKO. — DnektpoH. naH. — CI16: Jlans, 2013. — 432 c. — Pexum nocryna:
http://e.Janbook.com/book/30425

13. Munocues B.b. (mox pen.) Kypc Maremarwku Juisi TEXHMYECKHX BBICIINX YYEOHBIX
3aBenenuid. Yacte 3. [luddepennuanbuple ypaBHEHHs. YpaBHEHHs MaTeMaTHUECKOW (DU3HKH.
Teopus onTuMuzanuu. [DIeKTpOHHBIN pecypc]: yuebHoe mocobue / B.b. Munocuer (moxn pen.),
E.A. Ilymxkaps, H.A. bepkos, B.I'. 3y0okoB. — Dnektpon. naaH.— CII6: Jlanms, 2013.-528 c.—
Pexxum moctyma: http://e.lanbook.com/book/30426

14. Tpomxkun C.C. MaremaTnka JuIist pemieHus (pU3nIecKux 3ajaad. [ DIEeKTPOHHBINA pecypc] —
OnektpoH. naH. — CI16: Jlans, 2014. — 384 ¢. — Pexxum noctyma: http://e.lanbook.com/book/53688

15. CemnukoB A.A. IlpuxiiagHsie METOABI TEOPUM BEPOSITHOCTEHN. [DIEKTPOHHBIN pecypc| —
OnektpoH. aaH. — CI16: Jlans, 2012. — 480 c. — Pexxum noctymna: http://e.lanbook.com/book/3184

16. Xpymesa 1.B. Teopusi BeposiTHOCTEH. [DNeKTpoHHBINA pecypc]| — DnekTpoH. naH. — CII6:
Jlanw, 2009. — 304 c. — Pesxxum poctyna: http://e.lanbook.com/book/425

17. Xpywmesa 1.B. OcHOBBI MaTeMaTH4eCKOW CTATUCTUKHU M TEOPUM CIYHYalHBIX MPOLECCOB.
[OnexTponnsiii pecype] / U.B. Xpymera, B.1. llep6akos, [.C. JleBanoBa. — DneKTpoH. oaH. —
CII6: JIanb, 2009. — 336 c. — Pesxum poctyma: http://e.lanbook.com/book/426

8. Pecypcbl mH(OPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «AHTEpHETY,
He00X0IMMbIe /1151 0CBOEHHUSI N CIUTLTHHBI
1. EnnHOE OKHO A0CTYyIa K y9eOHO-METOIMYeCKUM pa3padboTkam https://toypray.pd
2. OBC «Jlanby http://e.lanbook.com/
3. Yausepcurerckas 6udbmuoreka ONLINE http://biblioclub.ru

9. MeToauueckue yKa3aHus sl 00y4al0IIMXCS 10 OCBOCHUIO TUCHUIIMHBI

Y4eOHOo-MeToanYecKre pa3padboTKu uMeroTes: B HayuHoii 6M0muoTexe u JIeKTpOHHOM
nHpopmarmonHo-oopazoBatenbHOU cperae DI'BOY BO I0xHo-Ypansckuii [AY.

1. Meronuyeckue yka3aHMsl U KOHTPOJIbHBIE 3a/iaHus o Matematuke. Yacte 1. MaTtemaruka.
MareMaTHuecKuil aHalu3 B arpoOMHXKEHEPUM JJs CTYIEHTOB 3a04HON (opMbl 0O0ydeHus
[DnexTpoHHBIH pecypc]: [ caMOCTOATENbHOM paboThl CTYIEHTOB 3a04HOM (popMbl 0OyueHUs ] /
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coct. O.E. Axymuu, M.H. Apxwunosa, C.B. baxenosa, 1.H. 3emckoBa, U.C. Ctabymur, M.B.
Oununnoa. — Yensbunck: ®PI'BOY BO IOxuo-Ypansckuit I'AY, 2017. — 184 c. - Pexum
nocryma: http://192.168.0.1:8080/localdocs/vmat/31.pdf

2.  TunoBble pacyeTsl Mo Teme «OnpenenuTenu, MaTPULlbl, CHCTEMbI JIMHEHHBIX ypaBHEHUH.
Bekropnast anrebpa. AHanuTHYECKas TEOMETPHUsS» JUIA CaMOCTOSITENIBHOW pPaboOThl CTYACHTOB
[Dnextponnslii pecype] / coct.: I'.A. Jlapuonosa [u ap.]; YUI'AA. — Yensounck: UI'AA, 2013. - 51
c. — Pexxum moctyma: http://192.168.0.1:8080/localdocs/vmat/30.pdf

3. TumoBble pacueTsl mo Teme «BBeneHHe B MaTeMaTH4eCKHil aHanu3 (YHKIUU OIHOU
JIEHCTBUTEILHON TEPEMEHHON» JIJISl CAMOCTOSITEIbHON PabOThI CTYIEHTOB [ DIEKTPOHHBIN pecypc]:
Meton. ykazanus / coct.: O.E. Axynuu [u ap.]; UT'AA. — 2-e u3n, nepepad. — YUensounck: UI'AA,
2013. - 72 ¢. — Pexxum nmoctyma: http://192.168.0.1:8080/localdocs/vmat/18.pdf

4. BsemeHue B MaTeMaTUuYeCKUW aHanu3 [DIEKTPOHHBIN pecypc| : yueO. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB OYHOM M 3aoyHOW (opMm o0O0ydeHHs (HampaBiIeHUs
noarotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, crnenuaibHOCTh
23.05.01) / coct.: O. E. Axynuu [u np.] ; FOxHO-Ypansckuii 'AY, UHCTUTYT arpouH)keHEpUH —
Yensbunck:  FOxuo-Ypamsckuit T'AY, 2017 .— 70 c. — Pexum  pmocrymna:
http://192.168.0.1:8080/localdocs/vmat/36.pdf

5.  KowmmiekcHble uyncna [DIEKTpPOHHBIA pecypc|: MeToaudeckue ykazanus / cocT.. C.A.
Ckpunka, A.C. YrpromoBa; UI'AA. —2-¢ uszn., nepepad. — Yemssounck: UIAA, 2013.-44 c. —
Pexxum moctyma: http://192.168.0.1:8080/localdocs/vmat/21.pdf

6. TumoBoit pacuer 1o Teme «JlubdepeHunanbHoe wucuuciaeHUE (QYHKIUU  OTHOU
JEHCTBUTENLHON IEPEMEHHOM U €ro MPUIIOKEHUsD [ DIEKTPOHHBIHN pecypc]: [[UIsl caMOCTOSATEIbHOM
pabotel cTyAaeHTOB O4YHBIX (akynbpreToB] / coct.. C.B. baxenoBa, N.C. CrabGymut, M.B.
Owmnmnosa; FOxHO-Ypansckuit ['AY, HWactutyr arpoumkenepun. — YensOunck: HOxHo-
VYpansckuii 'AY, 2017. — 70 c. — Pexxum goctyna: http://192.168.0.1:8080/localdocs/vmat/29.pdf

7. TumoBble pacuerel 10 Teme «VHTEerpanpHOe HCYUCIeHHWE (QYHKIMH  OJHOU
JIEHCTBUTEILHON TIEPEMEHHON» ISl CaMOCTOSITEIbHON PabOThI CTYIEHTOB [ DJIEKTPOHHBIN pecypc]:
Meton. ykazanus / coct.. O.E. Axymuu, M.H. ApxumnoBa; FOxuo-Ypansckuii ['AY, WUaCTUTYT
arpourkeHepuu. — Yensounck: MOxHO-Ypansckuit ['AY, 2016.—82 c¢.—Pexum mocryma:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

8. Tumomeie pacueThl Mo TeMe «J/uddepeHnnanbabie YpaBHEHUS» 1T CaMOCTOSITEIIBHOU
paboThl CTYACHTOB [DJEKTPOHHBIA pecypc|: Meromuyeckue ykaszanwsi / coct. [.A. JlapuoHoBa;
IOxnO-Ypansckuii 'AY, Wuctutyr arpounkenepuu. — Yemsionack: OxHOo-Ypansckuii ['AY,
2015. — 55 ¢. — Pexxum nocrymna: http://192.168.0.1:8080/localdocs/vmat/23.pdf

9. uddepeHnnanbaple ypaBHEHHS B TPUKIAIHBIX 3a7adax [DJIEKTPOHHBIH pecypc]:
Metonndeckue ykazanusi / cocT.. O.E. Axymuu, C.A. Cxpunka, U.C. Crabynut; YensOuHckas
rocyJapCcTBEHHAsT arpoWH)XKeHepHas akajaemus. — Yensouuck, 2015.—81 c.—Pexxum npocryma:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

10. Twumnosklie pacueTsl 0 TeMe «DYHKIMHU ABYX MEPEMEHHBIX» JIJII CAMOCTOSTEILHON PaOOTHI
CTYACHTOB  [DJEKTpOHHBIA  pecypc]: [Ad  MHXKEHEPHO-TEeXHUYECKUX, OIKOHOMHYECKHUX,
NeJaroruyecKux HampaplieHnl OakanaBpuaTta W crneruanutera] / coct.: I.A. Jlapuonosa [u ap.];
UTI'AA.—-2-e wu3n, mnepepad. —Yensounck: UIAA, 2013.-74 c.—Pexum  pocryna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

11. OyHKUMM HECKOJBKUX TepeMeHHbIX. KpaTHble U  KpUBOJWMHEWHBIE HMHTETrPaJIbI
[DnekTpoHHBIN pecypc]: MeTOA. yKazaHusd [Afisi WHXEHEPHO-TEXHHUYECKHUX, SKOHOMHYECKHX,
NeIaroTHIECKUX HaIpaBlieHnd OakamaBpuata u crenuanurera] / coct.. P.M. Muponosa, C.A.
Ckpunka; UI'AA. —2-e uza., nepepad. — YensOunck: UT'AA, 2013.—45 c.—Pexum nocryma:
http://192.168.0.1:8080/localdocs/vmat/19.pdf

12. TumoBble pacueThl 1O Teme «Psaapl» IS CaMOCTOATENBbHOW pabOTHl CTYJIEHTOB
[DnexkTponHEI pecypc]: meroamueckue ykaszanus / coct.. O.E. Axkynuma, M.B. Bynrakosa, C.A.
Ckpunka; UI'AA. —2-e uza., nepepad. — YensOunck: UT'AA, 2014.—70 c.—Pexum mocryma:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

23



13. TumoBo# pacuer 1o Teme «Teopusi BEpOSITHOCTEW» JUIsi CaMOCTOATEIbHONW pPaboThI
CTYIEHTOB [DNEeKTpOHHBIA pecypc]: MeToauveckue ykaszanus / coct.: I.A. Jlapuonosa [u np.];
UI'AA. — YensOMHCK: Ur'AA, 2015.-108 c. — Pexum JIOCTyna:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

14. TumnoBble pacyeTsl 10 TeMe "MaTemaTudeckas CTaTUCTUKA" [DIeKTpOHHBIA pecypc] : st
CaMOCTOSITENILHOM pabOThI CTYJEHTOB MHKEHEPHO-TEXHUYECKUX, SKOHOMHUYECKUX, TIEIarOTHIECKIX
HarnpaBJieHul OakanaBpuata u crenpanuteta / coct.: I'. A. Jlapuonosa [u np.]| ; UT'AA .— 3-e u3n.,
nepepad. —  Yemsbunck: UI'AA, 2015 — 73 ¢ — Pexum  gocryma:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

10. I/IHq)OpMaIII/IOHHI)Ie TEXHOJOTUH, UCITOJIB3YEMBIC IIPU OCYHIECTBJICHUN
06pa3OBaTean0ro nmponecca 1mo JTuCumIlinie, BRKJIKYast nepevucHb nporpaMmmMHoOro
o0ecreueHus u ]/IH(l)OpMalH/IOHHLIX CIIPABOYHBIX CUCTEM

B Hayunoii 6uOnnoreke ¢ TEepMHUHAJIbHBIX CTAHLMNA MPEIOCTABISIETCA JOCTYyN K Oa3am
JTAHHBIX:

- KoncynwranT [1ntoc (cripaBo4HBIE TPABOBBIE CUCTEMBI);

- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- «CenbX03TeXHHUKa» (ABTOMAaTU3UPOBaHHAs CIIPABOYHAS CUCTEMA).

11. MaTepuajbHO-TeXHUYECKAsA 0a3a, He0OX0AMMAas ISl OCYIEeCTBJICHUSA
00pa3oBaTeILHOIO NMPoOIEcca MO0 JUCHUILINHE

ITepedyenn y4eOHBIX 1a0opaTopuii, ayINTOPHIl, KOMIILIOTEPHBIX KJIACCOB
1. YueOnas aymutopust Ne 405.

12. UnHOBanmoHHbIe (hOPMBI 00Pa30BaTEIbHBIX TEXHOJIOT M

Bup 3ansatus
Jlexknuu JI3 113
®opmbl paboTHI
AHanu3 KOHKPETHBIX CUTyallui - - +
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MHNPUJIIOKEHHUE Ne 1

®OH/I OHEHOYHbBIX CPEJACTB

JUISL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
00y4JaromuXCcs MO AUCHUTIINHE

b1.5.05 MaremaTuka

Hanpasnenue noarorosku 23.03.03 Jxkcmiryaranus TPAHCHOPTHO-TEXHOJIOTHYECKUX
MAaIlIMH ¥ KOMILIEKCOB

[Tpodpuiie CepBrc TPAHCIIOPTHBIX M TEXHOJOTMYECKHX MAILIMH M 000Py10BaHUS

YpoBeHb BhICIIEro 00pa3oBaHus — 0aKkajJaBpHuaT (aKaJeMUYeCKuii)
Kamudukanus — 6akajaaBp

dopma 00yueHus — 3a04HAast
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1. KomnereHuuu ¢ yka3anueM 3rana ux popmupoBanus B npouecce ocsoenusi OIIOIT

KOMHCTCHL{I/II/I 110 JaHHOHN JUCLUMILINHE (I)OpMI/IpyIOTCSI Ha 0a30BOM JTare.

Kontposmupyemsie KonTponupyemsie pe3ynbTatsl 00ydeHus no aucuurinie (3YH)
pe3yabTaThl OCBOCHUS
OI1OIT
3HAHUSA YMEHHUS HABBIKU
(KOMIMETeHIINN )
OIIK-3 OO6yuarommiics OO0yuaromumiicst OO0yuaromuiicss AOIKEH
TOTOBHOCTh JIOTKEH 3HATh: | IOJKEH YMETh: | BIAJCTh: HABBIKAMU
MPUMEHSTHh CUCTEMY | OCHOBHBIC IOHSATHS W | IPUMEHATH  CHCTEMY | TIOCTPOCHUS
(yHIaMEHTANbHBIX | METOJBl MaTeMaTUKH, | (pyHIaMEHTATbHBIX MaTEeMaTHYECKHUX
3HAHUU KOTOPBIE 3HAaHUM  MATEMAaTUKHU | MOJEIEH HWHKEHEPHBIX
(MaTeMaTU4ecKuX, | HEOOXOIUMBI Uit | U1 uaeHTHUUKauy, | 3a1a4 IS
€CTECTBEHHOHAYYHBIX, | ICHTU(UKALINH, dbopMynupoBaHUS U | WICHTHU(QUKAIUH,
WHKCHEPHBIX U GOpMyNUpOBaHUS U | PEIICHUS TUTIOBBIX | (POPMYIIUPOBAHHUS u
HSKOHOMUYECKHUX) Ul | PeIleHus TEXHUUECKUX U | pelIeHUs] TEXHUYECKUX
UICHTH(DHUKAIIH, TEXHUYECKUX U | TEXHOJIOTHYECKUX u TEXHOJOTUYECKHIX
(hopMyTUpOBaHUS U | TEXHOJIOTHYECKUX npo0em po0JIeM IKCILTyaTaluu
pelieHus npooiem IKCIUTyaTaIHH TPAHCIIOPTHO-
TEXHUYECKUX U AKCILTyaTaluu TPaHCIIOPTHO- TEXHOJOTUYECKHUX
TEXHOJOTHYECKUX | TPAHCIIOPTHO- TEXHOJIOTHYECKHIX MAaIIHH U KOMIUJIEKCOB —
pobiem TEXHOJIOTHYECKUX MamuH ¥ KomiuiekcoB | (b1.5.05-H.1)
JKCILTyaTaluu MamuH ¥ KoMiuiekcoB | — (b1.5.05-VY.1)
TPAHCIIOPTHO- —(b1.b.05-3.1)
TEXHOJOTHYECKHIX
MalIMH U KOMIUIEKCOB
OK-7 OOyuarommiics OO0yyvaromumiics OOyyvarommiicss JOJKEH
CIOCOOHOCTH K JIOJKEH 3HATh: | IOJKEH YMETh: | BIAJETh: HaBbIKaMU
CaMOOPTaHMU3aIUU U | CTIOCOOBI pa3BHUBAThH HAaBBIKH | CAMOCTOSITEIILHOTO
caMOOOpa30BaHUIO | CAMOCTOSATEILHOTO caMo00pa30BaHMsI; npuoOpeTeHus 3HaHUI
MPUOOPETEHUsI HOBBIX | IPUMEHATh METOJABI W | B HEMPOQPECCHOHATHHOU
3HAHUM, YMEHHM, | CpeaCcCTBa u  npodeccuoHaIbHOM
HAaBBIKOB JUISL | CaMOTIO3HAHMSI, JESITEIIbHOCTH;
JUYHOCTHOTO U | camMoaHaiu3a U | cmocobamu u
mpo(hecCHOHATEHOTO | CAMOOIIEHKH nprueMaMu
pa3BUTHSA; OCHOBHBIE | TIOBEICHUS — caMOOpraHu3aluu u
nousatust u npasuia | (b1.5.05-Y.2) CaMOYIIPaBJICHUS —
CaMOOpTaHU3aINH — (b1.b.05-H.2)
(b1.5.05-3.2)
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2. Tloka3atein, KpUTEPHH M HIKAJIA OLEHMBAHUA C(POPMUPOBAHHOCTH KOMIIETEHIHI

[TokazaTenu Kputepun u mikaa oleHUBaHUS PE3yJIbTATOB O0YUCHHS 110 TUCIUTIINHE
oue(ggB;BmH Henocratounsrit JlocTaTOYHbIM Cpenamii Bricokuii
YPOBEHB YPOBEHb YPOBEHb YPOBEHB
b1.5.05-3.1 OO6yuvaromuiica He | OOyuarouuiics Ob6yyaromuiics Ob6yuaromuiicst
3Ha€T  OCHOBHBIE | cabo 3HAeT | 3HAeT OCHOBHBIC | 3HA€T  OCHOBHBIE
MOHATHSI U METOJbI | OCHOBHBIC ITOHSATHUS | IOHITHS W METOMABI | TOHITHS M METOIBI
MaTeMAaTHKH, u METOJIbI | MATEeMAaTUKH, MaTeMaTHKH,
KOTOpBIC MaTEMAaTHKH, KOTOpBIC KOTOpBIC
HEOOXOIUMBI ISl | KOTOPBIE HEOOXOIUMBI /ISl | HEOOXOMUMBL  JUIS
uaeHTu(uKanuu, HEOOXOAMMBI ISl | UICHTU(DHUKAIINH, uJeHTU(DHUKAIINH,
dbopmynupoBaHusi | UAECHTU(PUKALINY, dbopmynupoBanus u | GOpPMyIUPOBAHUS
u penreHus | GOpMYITHpPOBAHUS | pPEIICHUS " pelreHus
TEXHUYECKUX ulu pElICHUS | TEXHUYECKHX U | TEXHHYECKUX u
TEXHOJOTMYECKUX | TEXHUYECKHX U | TEXHOJIOTMYECKUX TEXHOJIOTHUYECKUX
pooiem TEXHOJIOTHYECKHX | mpobiieM pooiem
JKCILTyaTaluu npobiiem JKCILTyaTaluu JKCIUTyaTaluu
TPAHCIIOPTHO- IKCILTyaTaluu TPAHCIIOPTHO- TPAHCIIOPTHO-
TEXHOJOTMYECKUX | TPAHCIOPTHO- TEXHOJIOTUYECKHUX TEXHOJIOTHYECKUX
MaIIiH U | TEXHOJIOTHYECKUX | MAaIlluH MaIIiH
KOMILJIEKCOB MaIIiH U | KOMIUIEKCOB C | KOMILIEKCOB c
KOMILIEKCOB HE3HAYUTEIbHBIMH TpeOyemoit
omunoKaMu U | CTENEHBIO
OT/ICTbHBIMU MIOJIHOTBI u
npoOenamMu TOYHOCTH
b1.5.05-3.2 Oo6yuatommiics He | OOyyaromuiics OO6yuaronmiics OOyuaronmiics
3HaeT crocoObl | cnabo 3HAeT | 3HaeT CHOCOOBI | 3HaeT CHOCOObI
CaMOCTOSITENTLHOTO | CITOCOOBI CaMOCTOSITEJIbHOTO CaMOCTOSATENLHOTO
pUOOpeTeHUs CaMOCTOSITENIBHOTO | MPUOOPETEeHUS pUOOpeTEeHNUs
HOBBIX 3HaHUMH, | TpUOOpeTeHus HOBBIX 3HAHWM, | HOBBIX 3HaHUH,
YMEHHI, HaBBIKOB | HOBBIX 3HAHWM, | yMEHUW,  HABBIKOB | yMEHUW, HAaBBIKOB
JUTSL TMYHOCTHOTO M | YMEHUH, HABBIKOB | JJI JIMYHOCTHOTO U | JJISE TIUYHOCTHOTO M
PO eCCUOHANBHOT | JIJISl TUYHOCTHOTO U | TPO(heCCHOHATBLHOTO | IPO(hECCHOHATEHOT
0 pa3BUTHS; | TPOPECCHOHAIBHOT | pa3BUTHS; OCHOBHEIE | O pa3BUTHS,
OCHOBHBIE TIOHATHUSA | O pPa3BUTHS; | IOHATUS U TpPaBUJIA | OCHOBHBIC MOHATHUS
u MpaBWJIa | OCHOBHBIE TOHSATHS | CAMOOPTaHHU3aIluu C | U npaBUIIa
camMoopraHu3anuu | u MpaBWJia | HE3HAYUTEIbHBIMU camMoOopraHu3aluu
caMOOpraHu3alid | OMIHOKaMH uj|c Tpedyemon
OTJICTbHBIMU CTETeHbIO
npoOenamMu MTOJTHOTHI u
TOYHOCTH
b1.5.05-Y.1 OOyuarommiics He | OOyuaromuics Obyuaromuiics OObyuarommiics
yMeeT MpPHUMEHSThH | cnabo yMeeT | yMeeT  MPHUMEHSTHh | yMEeT TMPUMEHSATh
CUCTEMY PUMCHSITh CUCTEMY CUCTEMY
(yHIaMEHTANbHBIX | CUCTEMY dbyHIaMeHTaNbHbIX | GyHIaMEHTAIbHBIX
3HAHUI (GyHIaMEHTAIBHBIX | 3HAHWA MAaTEMAaTHUKH | 3HAHHMA
MaTeMaTUKU  JUIsS | 3HAHHH TUIS MaTeMaTUKu  JUIs
uacHTH()UKAIIH, MaTEeMAaTHKU  JUIS | HICHTU(PUKAIINH, UICHTH()UKAIIH,
(dbopMmynupoBaHusl | UIEHTU(DUKALINY, dbopmynupoBanus u | GOpMyIUPOBAHUS
u penieHus | GOpMyIHpOBAaHUS | PEUICHHS  TUIOBBIX | U pelnieHus
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[TokazaTenu Kputepuu u mkana olieHHBaHUS PE3yAbTATOB O0YUYCHHS 110 AUCLHUTIIIHE
oue(gglag;{na HenocraTouynsit JlocTaTOYHBIN Cpenunuit Bricokuii
YPOBEHb YPOBEHD YPOBEHb YPOBEHD
TUIIOBBIX u pELICHUS | TEXHUYECKUX U | TUIOBBIX
TEXHUYECKUX U | TUIIOBBIX TEXHOJIOTHYECKUX TEXHUYECKHUX u
TEXHOJIOTUUECKUX | TEXHUYECKUX u | mpobieM TEXHOJIOTHYECKHUX
po0iem TEXHOJOTMYECKUX | BKCIUIyaTaluu po0iem
JKCILTyaTaluuu npobiem TPaHCIOPTHO- JKCILTyaTaluu
TPaHCIIOPTHO- SKCIUTyaTaIlluu TEXHOJIOTHYECKHUX TPAHCIIOPTHO-
TEXHOJIOTMYECKUX | TPAHCIIOPTHO- MalluH TEXHOJIOTMUECKHUX
MaIluH U | TEXHOJIOTHYECKUX | KOMIUJICKCOB C | MamuH u
KOMILJIEKCOB MalluH U | HE3HAYUTEIIbHBIMU KOMILJIEKCOB
KOMIIJIEKCOB 3aTPYAHCHUSIMU
b1.5.05-Y .2 OOyuaromuiics He | OOyyaromuiics OO6yuatrouuiics OO6yuaromuiics
yMeeT  pa3BuUBaTh | c1abo yMeEeT | ymeer pa3BUBaTh | YMEET  pa3BUBATH
HaBBIKU pa3BUBaTh HAaBBIKW | HABBIKU HaBBIKU
caMmooOpa3oBaHMs; | caMOOOpa3OBaHMS; | CaMOOOpPa30BAHUS; caMmo00pa3oBaHus,
MIPUMEHATh METO/bI | IPUMEHSTh MPUMEHSATh METOJIbI | IPUMEHSATD
u CpencTBa | METO/BI U CPEACTBA | U CpelcTBa | METO/BI U CPEICTBA
CaMONO3HaHU, CaMONO3HAHUS, CaMONO3HAHUS, CaMONO3HaHUS,
caMoaHaJIn3a U | caMOaHaIu3a U | caMOaHaIu3a U | caMOaHaIu3a u
CaMOOLICHKHU CaMOOILICHKHU CaMOOILICHKHU CaMOOLICHKHU
IIOBEJICHUS MOBEJCHUS MOBEJCHUS C | MOBEJEHUs
HE3HAUYUTEJIbHBIMU
3aTPyIHEHUSIMU
b1.5.05-H.1 OO6yuarommiics He | OOyyarouiics OOyuatommuiics OObyyarommiics
BJIaJil€€T HaBLIKAMHU | cJ1abo BJIAJICET | BAaneeT  HaBBIKAMU | cBOOOJHO BIIAACET
ITOCTPOCHUSI HaBbIKaMU IMOCTPOCHUA HaBBIKaAMU
MaTeMaTHYECKUX MIOCTPOEHUS MaTEeMaTUYECKUX MTOCTPOEHUS
MOJenen MaTeMaTHUYCCKUX MoOJ€eei MaTEeMaTHUYCCKUX
WH)XEHEPHBIX 3aJ1a4 | MoJieJien WHXXCHCPHBIX 3aJa4 | MoaelieH
JUTSt WHXXEHEPHBIX 3a/a4 | [ WHXXEHEPHBIX 3a/1a4
uaeHTuGuKanuu, JUISt UIeHTU(UKAIIH, VTS
dbopmynupoBaHus | MACHTU(DUKALIUY, GopmynupoBanus ¥ | uaeHTHpUKAIKHY,
u pemenus | popmynupoBanus | pelICHUs dhopmynupoBaHus
TCXHAYCCKUX U|Hu pemeHus | TEXHHYCCKAX n\u peucHuA
TEXHOJIOTMIECKUX TEXHUYECKUX U | TCXHOJOTMYCCKUX TEXHUYECKUX u
npooiem TEXHOJIOTMYCCKUX pobiiem TEXHOJIOTUYECKUX
JKCIUTyaTaIluu npo0em SKCIUTyaTaluuu npobiem
TPaHCIIOPTHO- JKCIUTyaTaIuu TPaHCIIOPTHO- JKCILTyaTaluu
TEXHOJIOTHYECKUX | TPAHCIIOPTHO- TEXHOJIOTHYECKUX TPaHCIOPTHO-
MalIuH U | TEXHOJIOTHYECKUX | MallllH TEXHOJIOTHUECKHUX
KOMILJIEKCOB MalIuH 1 | KOMIUIEKCOB C | MaluH u
KOMILIEKCOB HEOOIbIINMU KOMILIEKCOB
3aTpyTHEHUSIMU
b51.5.05-H.2 OO6yuarommiicss He | OOydarommincs OG6yyaroruics O6yuaromuiics
BJIaJIeeT HaBbIKaMHu | c1abo BJIQJICET | BIAJEET  HABBIKAMHU | CBOOOJIHO BJIAJICET
CaMOCTOSITEJILHOTO | HaBbIKAaMH CaMOCTOATEIIBHOI'O HaBBIKAMH
npuoOpeTeHNs CaMOCTOATENEHOTO | TPHOOpETeHNUs CaMOCTOATEIIBHOTO
3HAHUU B | mpuoOpeTeHus 3HAHHI B | mpuoOpereHus
Henpo(heCcCUOHATbH | 3HAHUIM B | HENIPO(DECCHOHANIBHO | 3HaHuit B
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Ilokazarenu Kputepuu u mkana olieHHBaHUS PE3yAbTATOB O0YUYCHHS 110 AUCLHUTIIIHE
oue(gglafegma HenocraTouynsit JlocTaTOYHBIN Cpenunuit Bricokuii
YPOBEHb YPOBEHD YPOBEHb YPOBEHD
on u | HenpodeccuoHany | i u | HenpodeccuoHalb
npodeccuoHalibHO | HOM U | npoecCuOHANBHON | HOM u
W JeaTeNnbHOCTH; | MPOPECCHOHANBHO | ACSITENbHOCTH; npodeccroHanbHO
crocobamu U |#  JeaTenbHOCTH; | cnocodamu | ¥  JIeATeIHHOCTH,
pueMaMu criocobamMu U | npueMamu criocobamMu u
CaMOOpraHu3alMKi | MPUEMaMHU CaMOOpraHu3alMk | | IpUeMaMu
Y CaMOYIIPABIICHUsI | CAMOOpPraHU3alMy | CaMOYIIpaBJIEHUsI C | CAaMOOPTaHU3alUU
Y CaMOYIIPaBJICHUS | HEOOIbIIMMU Y CaMOYITPaBIICHUS
3any,Z[HeHI/I$[MI/I

3. TunoBble KOHTPOJIbHBIE 3aJaHUs U (WJIH) HHbIE MATEPHUAJIbI, HEOOXOTUMBbIe ISl
OLICHKH 3HAHUI, YMEeHM i, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPAKTePU3yOIINX
stamn (bl) popMupoBaHus KoMneTeHIIU B nmpouecce ocBoenusi OINOII

Tunosble KOHTPOJIbHBIE 3aJaHUSI U MaTepUajbl, HEOOXOIUMBIE JIJIsl OLIEHKH 3HAHUM, YMEHUHN U
HAaBBIKOB, XapaKTePU3YIOMIMX 0a30BbIi 3Tanm (GOPMUPOBAHUS KOMIIETCHIIMN B MPOIECCE OCBOCHUS
OIIOII, coneprxarcs B y4eOHO-METOAMYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

1. Meroanyeckne ykazaHusi 1 KOHTPOJIbHbIC 3aJaHus 110 MaremaTtuke. Yacte 1. MaTemaruka.
MareMaTHUeCKUil aHau3 B arpOMHXXCHEPHM /I CTYACHTOB 3a04HON (opMbl 00ydeHuUs
[DnexTpoHHBIN pecypc]: [AJIs caMOCTOSATEIbHON pabOThl CTYACHTOB 3a04HOM (hopMbI 00ydeHMs | /
coct. O.E. Axynuy, M.H. Apxunosa, C.B. baxenosa, M.H. 3emckoBa, N.C. Ctabynur, M.B.
OumunmnoBa. — Yensabunck: ®I'BOY BO [0xHo-Ypansckuit I'AY, 2017. — 184 c. - Pexum
nocryna: http://192.168.0.1:8080/localdocs/vmat/31.pdf

2.  TwunoBble pacueThl Mo TeMe «OnpenenuTesiu, MaTPUIlbl, CHCTEMbI JIUHEWHBIX YPaBHEHUH.
BexTtopHas anreOpa. AHanmuTHYecKass TEOMETPHUsS» I CaMOCTOSTENbHON paboThl CTYACHTOB
[DnexTponnslit pecype] / coct.: I'.A. Jlapuonosa [u ap.]; UI'AA. — Yensbunck: UI'AA, 2013. - 51
c. — Pexxum nmocryna: http://192.168.0.1:8080/localdocs/vmat/30.pdf

3. TumoBbeie pacyeTsl 0 TeMe «BBemeHne B MaTeMaTWYeCKMH aHamu3 (YHKIMH OIHOU
JIEUCTBUTEIILHOU TIEPEMEHHOI» JIJIST CaMOCTOSITEIbHOM paboThl CTYIEHTOB [ DJEKTPOHHBIN pecypc]:
Meton. ykazanus / coct.: O.E. Akynuu [u ap.]; UT'AA. — 2-e uza, nepepad. — Uensounck: UI'AA,
2013. - 72 c. — Pexxum noctyma: http://192.168.0.1:8080/localdocs/vmat/18.pdf

4. Bsenenune B MaTeMaTHYeCKWW aHamu3 [DJEKTPOHHBIH pecypc| : ydebd. mocobue s
CaMOCTOSITENIbHOW pabOThl CTY/AEHTOB 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, cneunanbHOCTh
23.05.01) / coct.: O. E. Akynuu [u np.] ; KOxHo-Ypanbckuii [AY, UHCTUTYT arponH)KeHepUu —
Yensabunck:  IOxHO-Ypameckuii ['AY, 2017 .— 70 c. — Pexum  goctyna:
http://192.168.0.1:8080/localdocs/vmat/36.pdf

5. KowmmiekcHble uyncia [DIEKTPOHHBIN pecypc]: meroauyeckue ykaszanus / coctT.. C.A.
Ckpunka, A.C. YrpiomoBa; UI'AA. —2-e uszn., nepepad. — Yensounck: UI'AA, 2013.-44 c.—
Pexxum moctyma: http://192.168.0.1:8080/localdocs/vmat/21.pdf

6. TumoBoii pacuer 1o Teme «JluddepeHnnanabHOe HCUMCACHUE (DYHKIUH  OJHOM
JIEUCTBUTENILHON MEPEMEHHON 1 €ro MPUIOKEHUS» [ DIEKTPOHHBIN pecypc]: [AJIs1 caMOCTOSTETbHON
paboThl CcTyAeHTOB O4HBIX (akymbreroB] / cocr.: C.B. baxkenosa, M.C. Crabyaur, M.B.
Ounmunmora; FOxHo-Ypanbckuii ['AY, HWacTHTYyT arpommxeHepun. — YensaOunck:  FOxHO-
VYpansckuii 'AY, 2017. — 70 c. — Pexxum goctyna: http://192.168.0.1:8080/localdocs/vmat/29.pdf

7. TumoBele pacuetl 10 TeMme «lMHTerpanpHOe HcyHClIeHHE (QYHKIUH  OJHOU
JEUCTBUTENLHON TEPEMEHHOWY ISl CAMOCTOSITEIbHOM paboThI CTYIEHTOB [DNEKTPOHHBIN pecypc]:
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Meton. ykazanus / coct.. O.E. Axymuu, M.H. Apxumnora; FOxuo-Ypansckuii ['AY, UaCTHTYT
arpourskeHepun. — Yensounck: MOxHo-Ypansckuit ['AY, 2016.—-82 c.—Pexum pocryma:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

8. TumoBsie pacuetsl 1o Teme «JluddepeHmanbupie ypaBHEHHS» ISl CAMOCTOATEIbHOM
paboThl CTYIEHTOB [DJEKTPOHHBIA pecypc|: meTtoauyeckue ykazanus / coct. [.A. JlapmoHosna;
HOxHo-Ypansckuit 'AY, Huctutyr arpounkeHepuu. — Yemsounck: HOxHo-Ypanbckuii T'AY,
2015. — 55 ¢. — Pexxum noctyma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

9. Juddepennmanbupie ypaBHEHUS B MNPUKIAAHBIX 3aqadax [DIEKTPOHHBIM pecypcl:
Metonuyeckue ykazanusi / cocT.. O.E. Axymuu, C.A. Ckpunka, 1.C. CraOynut; YensaOunckas
roCcy/apCTBEHHasl arpouHkeHepHas akaaemus. — YensOunck, 2015.—-81 c.—Pexum gocryma:
http://192.168.0.1:8080/localdocs/vmat/14.pdf

10. TumnoBele pacueTsl Mo TeMe «DYHKIUU JBYX MEPEMEHHBIX» ISl CAMOCTOSITETbHOU paOOTHI
CTYJIGHTOB  [DIJIEKTPOHHBIN  pecypc|: [ans  WHXKEHEPHO-TEXHUYECKUX, IKOHOMHYECKHUX,
MeJarornyecKux HampapleHUi OakanaBpuarta u cneuuanutera] / coct.: [.A. Jlapuonosa [u ap.];
UI'AA.—-2-e wu3n, nepepad. —Yensbunck: UYIAA, 2013.-74 c.—Pexum jgocrymna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

11. ®DyHKUMM HECKOJBKMX MepeMeHHbIX. KpaTHble U  KpPHUBOJMHEHHBIE HWHTETPajbl
[OnexkTpoHHBI pecypc]: METOA. YKazaHus [[JI1 HMHXECHEPHO-TEXHUUYECKUX, IKOHOMHYECKHUX,
MeJarOTHIECKUX HalpaBieHUN OakanmaBpuata W crnenuanutera] / cocrt.: P.M. Muponosa, C.A.
Ckpurika; UT'AA. —2-e usn., nepepad. — Yensbunck: UT'AA, 2013.—-45 c. —Pexum npocryna:
http://192.168.0.1:8080/localdocs/vmat/19.pdf

12. TumoBble pacueTrbl 10 TeMe «Psaapl» I8 CaMOCTOSTCIBHOM pabOThl CTYJACHTOB
[DnexTponHbIii pecypc]|: metomuueckue ykazanus / coct.. O.E. Axynuu, M.B. bynrakosa, C.A.
Ckpurika; UT'AA. —2-e usn., nepepad. — Yensbunck: UT'AA, 2014.—70 c.—Pexum npocryna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

13. TumoBoit pacuer mo TemMe «Teopus BEpOATHOCTEH» i CAMOCTOSTEIBHON pabOThI
CTYJICHTOB [DJEKTPOHHBIA pecypc]: Meroamdeckue ykaszanus / coct.. I'.A. Jlapmonosa [u np.];
UI'AA. — YensOuHCK: Ur'AA, 2015.-108 c. — Pexxum JOCTyTIa:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

14. Tunosble pacueTsl 10 TeMe "MareMaTuueckas cTaTUCTHKA" [DIEKTPOHHBIA pecypce] @ i
CaMOCTOSITENIbHOM pabOThI CTYJEHTOB MHKEHEPHO-TEXHUYECKUX, SKOHOMHUYECKUX, TIeIarOTHYeCKIX
HanpaBieHui OakanaBpuara u cnenuanurera / coct.: I'. A. Jlapuonosa [u ap.] ; UC'AA .— 3-e u3n.,
nepepad. —  Yemsbuuck:  UTAA, 2015 — 73 ¢ — Pexum  nocryma:
http://192.168.0.1:8080/localdocs/vmat/37.pdf

Metoauueckue pa3pabOTKH, YKa3aHHble B 1.3 HCHOJB3YIOTCA IPU aHAIM3€ KOHKPETHBIX
cutyauui (cm. m.12 PITJT).

4. MeTtoauyeckue MaTepuaJbl, ONpeae/siionue npoueaypbl OlleHNBAHUSA 3HAHUA, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XaPAKTEPU3YIOIINX ITAT(bI)
¢GopMupoBanusi KoMneTeHUM i

B nmaHHOM paszznene METOIWYECKHE MaTepUaibl, ONPECIAIOIINE MPOLELYPhl OLEHUBAHUS
3HAaHUHM, yMEHWH, HaBBHIKOB HW(MJIM) OIBITa JEATEILHOCTH, XapaKTEpU3YIOIMX O0a30BbIA ATar
(dbopMHUpOBaHHUA KOMIETEHUUH MO TUCHMIUIMHE «MaTemaTuka», NMpUBEIEHbl NMPUMEHUTEIBHO K
KOKJIOMY W3 HCIOJIb3YEMbIX BHJOB TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH M IPOMEKYTOUYHOMH
aTTecTaluy o0yJaroImuxcs.
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4.1. OneHo4HbIE cpeacrea 1Jisi NPOBEACHUSA TEKYIIECTI0 KOHTPOJIA YCIIEBAEMOCTH

4.1.1.YcTHBIN OTBET HAa IPAKTHYECKOM 3aHSATUU

VYCTHEII OTBET Ha MMPAKTUYCCKOM 3aHATHU HCIIOJIB3YCTCA JIsI OLUCHKH KaucCTBa OCBOCHUA
oOydaromuMcsi OCHOBHOHM TpodeccroHaIbHOW 00pa3oBaTeNbHON MpOrpaMMbl MO  OTACIBHBIM
BOIIPOCAM W TeMaM JIUCHMIUIMHBL. Tembl W mianbl 3aHsaTud (m. 3 ®OC) 3apanee cooOmaroTCs
oOyuatomumcsi OTBET OLIEHUBACTCS OIICHKOW «OTIIMYHOY, «XOPOILO0Y», «yIOBICTBOPUTEIHHO» WU

CHEYAOBJICTBOPUTCIBLHO.

Kputepuu onenuBanusi oTBeTa (Tabl.) IOBOAATCA OO CBEIACHHS OOYyYalOIIMXCs B Hadaje
3aHsaTUi. OneHkKa o0bsABIsSETCS 00yJaroeMycsi HEIIOCPEICTBEHHO MOCJIE YCTHOI'O OTBETA.

Ixana

Kputepun onenuBanus

Onenka 5
(oTnHI4HO)

- 00yYaroIuics MOJIHO YCBOMII y4eOHBIH Marepua;

- IPOSIBJIIET YMEHUE aHaJU3UpPOBaTh M 0000maTh HMHPOPMALHUIO,
HAaBBIKH CBSI3HOI'O IPUMEHEHUSI OCHOBHBIX MaTEMaTUYECKUX METOOB;

- Marepuana M3JI0KEH TPaMOTHO, B OIPEACICHHOM JIOTMYECKOMN
IIOCJIEI0BATEIBHOCTH, TOYHO MCIOJIB3YETCS TEPMUHOJIOTHS;

- IIOKa3bIBAET YMEHUE WIUIIOCTPUPOBATh TEOPETHUUECKUE IOJOKEHUS
KOHKPETHBIMU IPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYyallUU;

- IPOIEMOHCTPUPOBAHO YMEHUE PELIATh IPUKIIAHBIC 3a/1a4H;

- IEMOHCTPUPYET CPOPMHUPOBAHHOCTh M YCTOHYMBOCTH 3HAHMUIA,
YMEHUH U HaBBIKOB;

- MOTrYT OBITh JOIYILIEHBI OJIHA-JBE HETOYHOCTH IPU OCBEIICHUH
BTOPOCTEIIEHHBIX BOIIPOCOB.

Ouenka 4
(xoporo)

OTBET YJOBJETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIPH
9TOM UMEET MECTO OJIMH U3 HEOCTATKOB:

- B YCBOCHHMH Y4eOHOTO Marepuaja JONYyIIeHbl HeOOIbIIHe MpoOebl,
HE MCKA3UBIIHME COACPIKaHUE OTBETA;

- B pCIICHWH NPUKIAIHBIX 3a7ad JOMYIICHBl HE3HAYUTEIhHBIC
HETOYHOCTH.

Onenka 3
(YTOBIETBOPHUTEIHLHO)

- HEMOJIHO WJIM HEMOCIIEN0BAaTEIbHO PACKPBITO COAEPKAHUE MaTepHalla,
HO II0Ka3aHO o0Iliee MOHMMAHME BOIPOCA U IPOAEMOHCTPHUPOBAHBI
YMEHHs, JOCTATOYHbIE IS AAJIBHENIIETO YCBOCHHS MaTepraa;

- UMEJIUCh 3aTPYJHEHMs WIM JIONYUIEHbl OIIMOKM B OINpPEAEICHUU
NOHATHM,  HCIOJIB30BAaHUM  TEPMHHOJIOTMH, B  IPUMEHEHUU
MaTeMaTH4eCKUX METOJI0B PEIICHUs NIPUKIIAJHbIX 33]1a4, UCIIPABICHHbIE
II0CJIE HECKOIBKUX HABOAAIIUX BOIIPOCOB;

- HEMOJIHOE 3HAHME TEOPETHUECKOro MaTepuana; oOydaroliuiics He
MOYKET IPUMEHUTH TEOPUIO B HOBOW CUTYalUH.

Ouenka 2
(HEeYTOBIETBOPUTEIHHO)

- HC PaCKPbITO OCHOBHOC COACPIKAHUC y‘I€6HOFO Marepuala;

- O6H8py>KeH0 HE3HaHWE WM HEMOHUMaHue OoJbIIel Wiau Haubosee
Ba)KHOM 4acTH yqe6H0ro Marcpualia,

- JOIIYIIICHBI OIINOKH B OIIpCACIICHUA HOHHTI/Iﬁ, IIpyu UCIIOJIb30BAHHUHU
TCPMHUHOJIOTHH, B IIPUMCHCHHUHU MATCMATUYCCKUX MCTOOOB IIpU
PCIICHMN TPUKIAAHBIX 3a71a4, KOTOPBIC HE HCIIPABJIICHBI IIOCJIC
HCECKOJIbKHUX HABOIAIIHUX BOIIPOCOB;

- HC C(I)OpMHpOBaHBI KOMIICTCHIIMHU, OTCYTCTBYIOT COOTBCTCTBYIOIIUC
3HaHWA, YMCHUA U HABBIKU.
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4.1.2. KontponpHas paborta

KoHnTposnpHas pabora mpenHasHadeHa I OICHKM KadecTBa OCBOCHHS OO0 YYarOmUMCS
OCHOBHOI1 MpodeccHOHAIBHON 00pa30BaTeIbHON MPOrPAMMBI 110 OTACIBHBIM TeMaM JUCIUILTHHBL.

B mawanme ceccuu 0OydaronmmMcsl BBIIAFOTCS 3aJlaHUs KOHTPOJBHOW pPaOOTHI, KOTOPYIO
HEOOXOIMMO BBIMOJHUTH K CIEAyIOIIed ceccuu. BapuaHTbl WHAMBUAYAIbHBIX 3aJaHUN
MPEJICTaBJICHBI B METOIMYECKOM pa3paboTke: Meroaudeckre yKa3aHus U KOHTPOJIbHBIC 3aJaHus TI0
Matematuke. Yacte 1. Martemartuka. MareMaTu4eckuii aHallu3 B arpOMH)XEHEPUU I CTYACHTOB
3a0uHOM (PopMBI 00ydeHUsT [DNEKTPOHHBIN pecypc|: [ms caMOoCTOATEIbHON pPabOTHI CTYACHTOB
3aoyHoit opmbl obyuenmsi] / coct. O.E. Axynmu, M.H. Apxunosa, C.B. baxenosa, M.H.
3emckoBa, U.C. Ctabynut, M.B. ®ununmnosa. — Yemsiouack: ®I'bOY BO HOxno-Ypansckuii ['AY,
2017.— 184 c. - Pexxum noctyna: http://192.168.0.1:8080/localdocs/vmat/31.pdf

KoHTposipHas paboTa OICHHBACTCS IPEIOJAaBATEICM OIEHKOH «3a4TEHOY», «HE 3aUTCHOY.
Kputepuu onieHnBaHUs TpeaCTaBICHbI B Tabnule. Pe3ynbTar KOHTPOIBHON paboThl BHICTABISETCS
B TAJIOH PEIEH3UU. B cilydae BBICTaBIICHUS OICHKU «HE 3aYTCHO» CTYJCHT O0s3aH B KpaTYaWIIUi
CPOK HCIIPaBUTh BCE OTMEUEHHBIC MPEroAaBaTelieM HEJIOCTATKU M CaTh KOHTPOJIbHYIO paboTy Ha
MIOBTOPHYIO IPOBEPKY.

Ikana Kpurepum oueHuBanus

- paboTa BBITIOTHEHA TIOJTHOCTHIO;

- YMEHHE JIOTUYHO U IPAaMOTHO MPUMEHSATh MATEMAaTHUYECKUE METO/IbI
Onenka MpY PEUICHUH MPEIJIOKEHHBIX 3a/1a4;

«3a4TCHO» -B pEIICHHH HET MaTeMaTHYeCKHX OIIMMOOK (BO3MOXHA OJHA-/IBE

HETOYHOCTH, OIIMCKAa, HE SBJAIOMIAsCS CICACTBUEM HE3HAHHUS WU

HEMOHMMAaHUs y4eOHOr0 MaTepuana).

- paboTa BBITIOTHEHA HE B TIOJTHOM 00BEME;

OI_IGHKa - AONYIICHBI CYIICCTBCHHBIC OH_II/I6KI/I, MOKa3bIBArOIIHNEC, YTO CTYJACHT HC
«HE 3aUTCHO» BJIaJIeeT HEOOXOUMBIMU TEOPETUIECCKUMU 3HAHUSIMU;
- HC YMCCT NPUMCHATH MATCMATHYCCKUC MCTOAbI B PCIICHUHN 3a1a4.

4.2. llpoueaypsl M OLIEHOYHBbIE CPEACTBA /1JIs POBEIEHUsI IPOMEKYTOYHOM aTTecTAluU

4.2.1. Dx3ameH

DOk3aMeH sBnseTcs (OpPMOIM OLEHKHM KayecTBa OCBOEHHUS OOYy4arolMMCsS OCHOBHOM
npodeccuoHanbHON 00pa30BaTeNbHON MPOrpaMMbl MO pasjenaM AucuuIuivHbl. [To pesyiabratam
9K3aMeHa O0Y4YarolIEeMyCsl BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOULIO», «YIAOBIETBOPUTEIBHO»
UJIU «HEYIOBJIETBOPUTEILHOM.

OK3aMeH N0 JUCUUIUIMHE IPOBOAMTCA B COOTBETCTBUM C PACHMCAHMEM IPOMEKYTOYHON
aTTecTaluy, B KOTOPOM YKa3bIBa€TCs BpeMs €ro IPOBEIACHUs, HOMEP AayIUTOPHUH, MECTO
IPOBE/ICHUS] KOHCYJbTAllMM. YTBEPXKAECHHOE paclucaHue pa3MeIaeTcss Ha HMH()OPMaIMOHHBIX
CTEHJIaxX, a TAKXe Ha OUIUAIBHOM caiiTe Y HUBEpPCUTETA.

VYpoBeHb TpeOOBaHMN U NMPOMEXKYTOYHOH aTTecTaluy OOY4aroIIMXCsl YCTaHABIUBAETCS
paboyeil mporpaMMoi IUCHUHUIIIINHBI U IOBOJIUTCS 10 CBEAECHUS 00Y4alOIIMXCsl B HaUajie CeMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jekropamu. C pa3pelieHns 3apeyonero kapeapoi
Ha DK3aMEHE MOXKET NMPUCYTCTBOBATH IPEMOAaBaTeNb KadeIpbl, MPUBICYCHHBIH ISl TIOMOIIH B
npueMe HK3aMeHa. B ciydae OTCYTCTBHSI BEAYIIEro IPENoJaBaTeNs 3K3aMeH IPHUHHUMAETCs
IpernoaaBaTeaeM, HA3HAUEeHHBIM PACIOPKEHUEM 3aBeIyIOLIEero Kadenpoil.

[IpucyrcTBUe Ha 5K3aMeHe MpenogaBaresneil ¢ JApyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacHopsbKeHUs. PEKTOpa, IIPOpEKTopa o yueOHol paboTe uian AekaHa (hakyabTeTa He JIOMyCKaeTcsl.

OOyuaromiyecs MpH SIBKE Ha 9K3aMEH 00s3aHbl UMETh MPH ceOe 3aUeTHYI0 KHUKKY, KOTOPYIO
OHM MPEIBABIIIOT YK3aMEHATOPY.
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Jlia mpoBeneHHs SK3aMeHa BENyLIUH IpenojaBaTellb HAaKaHyHE II0JIydaeT B J€KaHaTe
3a4ETHO-IK3aMEHALIMOHHYIO BEIOMOCTh, KOTOpas BO3BpAIAETCS B JIEKAHAT IIOCIE OKOHYAHUS
MEpPOIPUATHS B IEHb IPOBEACHUSI dK3aMeHa UM YTPOM CJIETYIOILEro JHS.

DK3aMeHbl MPOBOAATCA IO OuieraM B YCTHOM WM NHCBMEHHOM BHje, JUOO B BHUJIE
TECTUPOBAHUSA. DK3aMEHAIMOHHBIC OWJIETHI COCTABIAIOTCS TI0 YCTAaHOBJICHHOW (QopMe B
COOTBETCTBUM C YTBEPXKACHHBIMU Kadeapoil 3K3aMEHAIlMOHHBIMU BOIPOCAMHM U YTBEPIKIAIOTCS
3aBeyOIIMM Kadeapoil exeroano. B ounere copepKUTCs 2 TEOPETUUECKUX BOIPOCA U 3ajiaya.

DK3aMeHaTOpy HPEOCTaBIIETCs MPaBO 3a/1aBaTh BOMPOCHI CBEpX OMIIeTa, a TaKkKe MOMHMO
TEOPETUYECKUX BOIPOCOB J1aBaTh JJISl PEIICHUs 3a7aud M IPHUMEpHI, HE BBIXOJAIIUE 3a PAMKHU
IIPOMEHHOI0 MaTepUasa 10 U3y4aeMoi JUCLUIUINHE.

3HaHUs, YMEHUS U HaBBIKM OOYYAIOIMXCS OMPEEIIAIOTCS OLICHKAMH «OTIMYHOY, «XOPOILIOY,
«YAOBJIIETBOPUTEIILHO», «HEYAOBIETBOPUTEILHO» U BBICTABIISAIOTCA B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTb U B 3aU€THYIO KHMKKY 00y4arolerocs B IeHb 3K3aMeHa.

[Ipu mpoBeAeHUU YCTHOTO 3K3aMEHa B ayJUTOPUM HE JIOJDKHO HAXOOUThCsA 0Ojiee BOCHMHU
0o0yyaroluxcsi Ha OJTHOTO MPEINo/IaBaTes.

[Ipu mnpoBeneHMHM YCTHOTO 53K3aMEHa CTYIEHT BBIOMpPACT 5K3aMEHALMOHHBIA Ouier B
CllyyallHOM TMOpsJIKe, 3aTeM Ha3blBaeT (aMMIIMIO, MM, OTYECTBO M HOMEp 3K3aMEHALMOHHOIO
ounera.

Bo Bpems sk3ameHa oOyuwaromuecss MOTYT IIOJb30BaThCsi C paspelIeHUs HSK3aMeHaTopa
pOrpaMMoil JAMCLUIUIMHBI, COPAaBOYHOM M HOPMATUBHOW JUTEPATYypOM, IPYTMMHU IMOCOOMUSMU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moAroToBKM OTBETa IpU Cladye HK3aMeHa B YCTHOW (hopMe IOJDKHO COCTaBISATH HE
Menee 40 MuUHYT (110 JKEJIaHUIO OOYYaOIIETOCsl OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTBera —
He Oonee 15 MUHYT.

OOyuaronuiics, UCHBITBIBAIOLINI 3aTPyAHEHHs IIPU MOATOTOBKE K OTBETY IO BBIOPAHHOMY
UM OUJIeTy, UMEeT MPaBo Ha BEIOOP BTOPOro OHMIIETa ¢ COOTBETCTBYIOIIUM MPOJICHUEM BPEMEHU Ha
noaroToBky. IIpu oKOHYaTEIbHOM OLIEHMBAHUU OTBETA OLIEHKA CHU)KAeTCsl Ha oAMH Oami. Beinaua
TPEThEero OUieTa He pa3periaeTcs.

Ecnn oOydaromuiics sBMIICS Ha 5K3aMeH, W, B3sAB OMJIET, OTKa3aJicsi OT IPOXOKICHUS
aTTecTallud B CBSI3U C HEMOJTrOTOBJIIEHHOCTBbIO, TO B  BEIOMOCTHM €MY BBICTaBJISIETCS OLIEHKA
«HEYAOBIETBOPUTEIBHOY.

Hapymienne AMCHUIIIMHBI, CHHCHIBAHWE, WCIOJIb30BaHUE OOYYAIOIIMMUCS HEpa3pelIeHHBIX
M€YaTHBIX U PYKOIMCHBIX MaTepuanoB, MOOMIIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB W JPYTMX BHAOB JIMYHOM KOMMYHHMKAIIMOHHON W KOMIIBIOTEPHON
TEXHUKH BO BpeMs AaTTECTAllMOHHBIX HCIBITAHUW 3alpelieHo. B cioydae HapylleHus 3TOro
TpeOOBaHUs MperoiaBaTeNb 00s3aH yIaIUTh 0OydYaloUIerocs U3 ayJUTOPUU U MPOCTABUTH €My B
BEJJOMOCTH OLIEHKY «HEYJIOBIETBOPUTEIBHOY.

BoicTaBineHHe OLIGHOK, IIOJYYEHHBIX MpPU TOJABEACHUM pPE3YJIbTAaTOB IPOMEXYTOUHON
aTTeCTallud, B 3a4E€THO-DK3aMEHAI[MOHHYI0 BEJOMOCTb M 3a4ETHYIO KHIKKY IPOBOIUTCS B
MPUCYTCTBUHU caMoro oOydatomierocs. [IpernonaBarenu HECyT MepCOHATBHYIO OTBETCTBEHHOCTH 32
CBOCBPEMEHHOCTh M TOYHOCTb BHECEHHS 3aIIMCEl O pe3ysbTarax NMPOMEKYTOYHOM aTTecTaluu B
3a4€THO-9K3aMEHALIMOHHYIO BEJOMOCTb U B 3a4ETHBIE KHUKKHU.

HesBka Ha 2K3aMeH OTMEYaeTCsi B 3a4€THO-IK3aMEHALIMOHHOW BEAOMOCTH CIIOBAMHU «HE
SIBUJICS.

Jns  oOydaromuxcs, KOTOpble HE CMOIVIM CJaTh S5K3aMEH B YCTAHOBIIEHHBIE CPOKH,
YHuBepCUTET yCTaHaBIMBAaET IMEPHUOJ JIMKBUAALMK 3aJ0JDKEHHOCTH. B ator mnepuon
IIpernoAaBaTesy, MPUHUMABIINE JK3aMEH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X JIHEH, KOrJa OHHU
OyAyT NMpUHMMATH 33J0JDKEHHOCTH. MHpOpManus o JUKBUAAIUHN 3aI0JKEHHOCTH OTMEYaeTCs B
9K3aMEHALIMOHHOM JIUCTE.

OOyvaromumcsl, MOKa3aBIIMM OTJIMYHBIE M XOPOIIME 3HAHUS B TEUEHUE CEMECTPa B XOJE
IIOCTOSIHHOT'O TEKYILEro KOHTPOJI YCIEBAEMOCTH, MOKET ObIThb IPOCTaBJIECHA SK3aMEHAI[MOHHAs
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OLIEHKAa JJOCPOYHO, T.€. 0e3 ciaun 3k3ameHa. OLEeHKa BBICTABIISIETCS B DK3aMEHALMOHHBIN JIUCT WIIH
B 3a4€THO-3K3aMEHALIMOHHYIO BEIOMOCTb.

WHBanuapl 1 quna ¢ orpaHMYE€HHBIMU BO3MOKHOCTSIMH 3/J0OPOBBSI MOTYT C/1aBaTh 3K3aMEHBI B
MEXKCECCHOHHBI TEpPHOJ B CPOKM, YCTAHOBIIEHHBIC WHIUBHIYaJIbHBIM YYEOHBIM IUIAHOM.
WNHBanuapl ¥ auna ¢ orpaHUYEeHHBIMA BO3MOXKHOCTSIMH 3/10POBbSI, UMEIOIINE HAPYIIEHHUs] OIIOPHO-
JIBUTaTEIbHOIO armapara, JOIYCKAaloTCs Ha aTTECTALlMOHHBIE HCIBITAHHUSA B CONPOBOKICHUU
ACCHUCTEHTOB-COIPOBOKIAIOLIHX.

[Iponenypa mpoBeaeHHs] NMPOMEXKYTOUHOM aTTecTalluu JUIsl OCOOBIX CIy4aeB H3JIO0XKEHa B
«[TonoxeHnn o TEKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTAllUU 00Yy4aroluXCst
no OIIOII GakanaBpuara, cnenuanutera u mMaructparyps» @I'bOY BO IOxno-Ypansckuit 'AY
(FOYpI'AV-I11-02-66/02-16 ot 26.10.2016 r.).

[[Ixana u KpUTEpUU OIIECHUBAHUSI OTBETA 00YUAIOMIETOCs MPECTaBICHBI B TAOIHUIIE.

lkana Kputepun onenuBanus
Onenka 5 BCECTOPOHHEE 3HAHUE MPOrPaMMHOTO MaTepuansa MaTeMAaTHUKH;
(oTsIMYHO) [IPaBUJIBHOE IPUMEHEHUE MATEMaTUYECKUX 3HAaHUNM B  PELICHUU
NPUKJIAJIHBIX 3a/1a4.
Orenka 4 3HaHHE MPOrPaMMHOT0 MaTepHalia; HATMYNe HE3HAUYNTEIILHBIX OMIHOOK B
(xopo1o) peIIeHNH 33]1a49; HeIOCTATOYHOE PACKPBITHE COJICPKAHUSI BOTIPOCOB.
Onenka 3 3HAaHHE OCHOBHBIX MATEMaTHYECKUX IMOHSTHH, METOJOB U aJTOPUTMOB,
(YIOBIETBOPUTENHHO) | JIOMYCKAET OMUOKU IIPH UX IPUMCHCHHH.
Onenka 2 HEeT 3HAaHWS OCHOBHOI'O IMPOTPAMMHOTO MarepHaia, MPHHIUIHAIbHBIC
(HEYIOBJIETBOPUTENILHO) | OMTMOKY IPU OTBETE Ha BOIIPOCHI M B PEIICHUH 3ajad.

Bomnpocskl Kk 3xk3aMeny
1 cemecTp

1. Matpuupl, nedctBus ¢ HUMH. Onpegenutenu 2-ro M 3-TO MOPSJAKOB M MX CBOWCTBA.
MuHopsI U anredpanyueckue J0NoMHeHUs. Pa3noxenne onpeaenuTens Mo 3IEeMeHTaM KaKoro-10o
pana. OnpenenuTeny n-ro NOpsaKa.

2. CucteMsl IByX U TpeX JUHEMHBIX YpaBHEHUH, UX pelleHne. MaTpuuHas 3aluch CUCTEMBI
TMHEWHBIX ypaBHeHu. Metop ["aycca. I[IpaBuno Kpamepa.

3. Bektopsl. JIuHeiHble onepanuu HajJ BEKTOpaMu. Teopembl O MPOEKIMH BEKTOpA Ha OCh.
[TonsiTue nuHEHOrO MpoCcTpaHCcTBA. JIMHEITHO He3aBHUCcHMBIE BEKTOPHI. ba3uc. Paznoxenue BekTopa
no Oasmcy. Koopmuuatel BekTopa. Hampammsirorpe KOCHHYCHI M JJIUHA BeKTOpa. JIWHEHHBIe
orepaiy HaJl BEKTOpaMU B KOOPJUHATHOHN dopMe.

4. CkansipHOe MPOU3BEICHNE BEKTOPOB, €r0 CBOMCTBA, BBIpAKEHHE B KOOPIUHATHOW (opMme.
JlnuHa BeKTOpa M yroia MeXAy ABYMsS BEKTOpaMH. YCIOBHE OPTOTOHAIBHOCTH JABYX BEKTOPOB.
[IpumeHeHne cKkaasipHOrO MPOU3BEAECHUS B PELLICHUU NPUKIIATHBIX 3aa4.

5. BektopHOe mpou3BeieHNEe BEKTOPOB, €ro CBOMCTBA, BhIPAXKEHHE B KOOPJIUHATHON (opMme.
HekoTopsie nmpuiiokeHNs: BEKTOPHOTO MTPOU3BEICHUS.

6. CMemaHHOe MPOMU3BENCHUE TPEX BEKTOPOB, €r0 CBOMCTBA, BBIPAKEHUE B KOOPIAWHATHOM
¢dopme. [IpuMeHeHne CMEIaHHOTO MPOU3BEICHHSI B PEIICHUN PUKIIAIHBIX 3a1a4.

7. Ionsite 06 ypaBHEHUU JUHHUH Ha TNIOCKOCTH. DOpMBI ypaBHEHHUS MPSMOIl Ha MIIOCKOCTH.
Yroa Mexay npsSMbIMU. YCIIOBUS NMApAJICIbHOCTH M NEPIEHIUKYISIPHOCTH MPSMBIX. Y paBHEHUE
ny4yka MpsSMBIX. 3a7auu, peliaeMble METOJOM KOOPAMHAT (PacCTOSHUE MEXIY ABYMsI TOYKAMU,
JIeJIEHNE OTPE3Ka B JaHHOM OTHOIIIEHUH).

8. KpuBble BTOpOro mopsiKa: OKpPYXHOCTb, OJUIMIIC, rumepOona, mapabona, UuX
re€OMETPUUYECKHE CBOMCTBA U YPABHEHUSI.
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9. YpaBHEHHUS TIJIOCKOCTH B TPOCTPAHCTBE. YTOI MEXKIY IUIOCKOCTSIMHU. Y CJIOBUS
napajyIeIbHOCTH U MEPIEHIUKYISIPHOCTHU MIJIOCKOCTEN. PaccTosHME OT TOUKH 10 TIIOCKOCTH.

10. YpaBHeHus NpsIMON B IPOCTPAHCTBE. YTOJI MEXAY NMpsAMbIMU. B3auMHoe pacrnosoxxeHue
IPSIMBIX B IIPOCTPAHCTBE. YTOJ MEKIY IPSIMON U TUIOCKOCTHIO.

11. VYpaBHeHue mnoBepxHOcTH B mpoctpaHcTBe. Lununapuueckue mnoBepxHoctu. Cdepa.
Onnuncoua. ['unepOonounsl. IlapaGomounel. ['eomerpuueckue CBONCTBA 3THUX IOBEPXHOCTEH,
rccienoBaHue ux (OpMbl METO/IOM CEUEHUH.

12. MuoxectBo BemecTBeHHbIX uucen. Dynkmus. Obnacte ee ompeneneHus. CrnocoObl
3amanus. Knaccudukanumsa ¢yaknuid. [lomsipras cuctema koopaunHat. KpuBbeie B MOJISIPHBIX
KoopauHaTax. MoHOTOHHBIE PyHKIUHU. CII0KHBIE U B3aUMHO-00paTHbIe (QYHKIIMH.

13. Ywmcnosas nocienoBaTenbHOCTh. [Ipeaen uncnoBoil mocienoBaTeabHOCTH. CXomsmmecs
U PACXOSALIUECS YNCIIOBBIE I10CIIE0BATEIbHOCTH.

14. Ilpenen ¢ynkuuu B touke. OpgHocTopoHHME npenenbl ¢yHkuui. [Ipenen ¢yHkuuum B
O6eckoHeuHOCTH. beckoHeyHO Mayible M OeckoHeyHO Ooibiuue ¢(yHKIMH B TOouke. CBoiicTBa
O6eckoHeyHO Masbix ¢yHKIui. CBoiicTBa npeaenos pyHkuuid. [Ipu3Haku cynecTBoBaHUs NPEAEoB
(o mpenene MPoMeKyTOUHON (YHKIUH, O TIpeesie MOHOTOHHOU ¢yHkimu). Heonpenenennoctu u
METOJIbl UX PAcKpbITUS. 3amedareibHble Mpeaesbl U cleAcTBUs U3 HUX. CpaBHeHHE OECKOHEYHO
MaJlbIX.

15. HempepsiBHOCTh (YHKIM B TOYKE, HA MHOXKECTBE M Ha OTpe3ke. TOYKH pa3pbiBa
GbyHKIIMY U uX K1accudukamnys. AITOpUTM UCCIIeOBaHUs (PYHKIIMH Ha HEMPEPBIBHOCTD. [leiicTBus
HaJl HEMpepbIBHBIMU (QyHKIMSIMU. HenmpepbIBHOCTH 351eMeHTapHbIX (pyHKIui. CBOMCTBA (DYHKIIHM,
HENpPEphIBHBIX HA OTpe3ke (CyLIECTBOBAaHME HAMMEHBIIETO M  HAuOOJBIIEro 3HAYCHHIH,
OTPaHUYEHHOCTD, CYIIECTBOBAHHUE TPOMEKYTOUHBIX 3HAUECHUI).

2 cemecTp

3agauu, TPUBOAIIKE K TOHATHIO TPOU3BOAHON. OnpenesieHue mporu3BOHOM.
[Tpon3BoHas OT anredpandeckoil CyMMBbI, Pa3HOCTH, IPOU3BEACHUS H YACTHOTO (DYHKITHIA.
[Tpou3BoHBIE CHOKHBIX PYHKIIMA, 3aJaHHBIX HESIBHO U TTApaMETPUUYECKU.
[Tpou3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH (C BEIBOJIOM).
Huddepenmman Gynkiuu. ColicTBa nepsoro auddepennmana.
CBsI3b MEX/ly HENPEPBIBHOCTHIO U TP HEPEHITUPYEMOCTHIO (DYHKITHH.
['eomeTpryecknii 1 MEXaHMYECKUI CMBICI MPOU3BOIHON U Auddepenimana 1-ro mopsika,
WX IPUMEHEHHUE B PEIICHUH MPUKIIATHBIX 3a/1a4.

8. IlpousBoHbIE BBICHINX MOPSIKOB (DYHKINMN, 3aJaHHBIX SBHO, HESIBHO, TAPaMETPUUECKH.

9. MexaHuuecKuil CMBICI IPOU3BOIHOM 2-T0O NOPSAAKA.

10. duddepenumansr 2-ro W BBICHIMX  TOpSAKoB. HewHBapuaHTHOCTH  (POpPMBI
TuQQepeHInanoB BEICIINX MOPSIKOB.

11. Teopembr @epma, Pomms, Jlarpanxka, Ko,

12. IlpaBuino Jlonurans aas pacKpbeITHs HEONPEAEIEHHOCTEN.

13. YcnoBust MOHOTOHHOCTH (DYHKITHH.

14. DkctpemyMbl pyHKIHHI, He0OX01uMOe ycioBue. J[ocTaTouHbIe YCIOBUS.

15. OTbeicKkaHME HAaUMEHBIIIETO M HauOOJIBIIIET0 3HaUeHUH QYHKIINU, TuddepeHITupyeMoil Ha
OTpE3KE.

16. HccnenoBanue BRIMYKIOCTH (GyHKIMH. Touku neperuoa.

17. AcumnTOTHl PYHKLIHH.

18. IlepBooOpasnas. HeonpeaeneHHbIl HHTETPAI.

19. CsoiicTBa HeolpeeIeHHOro uHTerpaia. Tadnuia nHTerpanos.

20. Metoabl WMHTErpupoBaHUs (HEMOCPEACTBEHHOE HHTETPHUPOBAHHE, MHTETPUPOBAHHE I10
4acTsM U 3aMEHOH MepeMEHHBIX ).

21. Pa3nokeHue MHOTOWIEHAa C JEUCTBUTEIbHBIMU KOIPQPUIMEHTAMH Ha JIMHEHHBIE U
KBaIpaTUYHbIE MHOKUTEIH.

NNk W=
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22. PaznokeHue palloHalbHbIX ApoOeil Ha npocreimue. HTerpupoBaHue panoHaIbHbIX
GbyHKIHUH.

23. WuTerpupoBaHue HPpaLUOHAIBHBIX (QYHKIUI (CTENEHHbIE U TPUTOHOMETPUYECKUE
MOJICTAHOBKH).

24. WuTerpupoBaHue TPUTOHOMETPUUECKUX GyHKIHIA. YHuBepcanpHas
TPUTOHOMETPHUUECKAs IOJICTAHOBKA.

25. BrlpaxeHus, HEMHTEIPUPYEMBIE B KBaJIpaTypax.

26. 3ajmauM, NpUBOIALIME K IOHATUIO ONPENEIEHHOIrO MHTerpana. MHrerpanabHas cymwma,
onpezaeneHHbli naTerpan. @opmyna Hetorona-JleitOnuna.

27. CaolicTBa ONpPEAEIEHHOr0 HHTErpaa, Teopema cyliecTBoBanus. «Teopema o cperHeM».

28. HHTerpupoBaHue MO 4acTsAM, 3aMEHA IEPEMEHHOM B OIIPEIEIICHHOM UHTETpale.

29. OmpeneneHHbI MHTErpal OT HEYETHOM M YETHOM (QYHKUUM MO CHUMMETPUYHOMY
MIPOMEXKYTKY.

30. HecoOcTBeHHBIE HHTErpajbl € OECKOHEUHBIMH MpeJeslaMd M OT HEeOrpaHMYEHHbIX
GyHKIUI.

31. Beruucnenue miomiaaei Iiockux QGuryp.

32. Beruucnenue aiauHbl 1yru. Beraucinenue o0bema Tena BpalieHus.

33. Boruucnenue paboThl, CTAaTUCTHYECKUX MOMEHTOB, IIEHTPA TSKECTH IIOCKOI (PUTypBI.

34. 3amauu, nmpuBoAsAmKe K moHATHIO Tuddepennmanbubix ypaBHenuid (V). [opsamox 1Y,
pewenue Y.

35. Y mepBoro nopsaka. HauanpHbie ycioBus, 00IIee pelieHne, 4acTHOE pelIeHue. 3a1aJa
Komm. Teopema cyiiecTBoBaHMS M €IMHCTBEHHOCTH pewieHus 3azaun Komm. ['eomerpuueckas
untepnperanusa Y nepBoro nopsaka.

36. 1Y nepBoro nopsiaka ¢ pa3aeisoluMHUCs NePEMEHHBIMU.

37. Opnopoaubie /1Y niepBoro nopsiaka.

38. Jluneiineie 1Y nepsoro nopsiaka. Ypasuenue f. bepnyim.

39. 1V Broporo nopsinka. HaganbHabie yciaoBus, o01ee penieHue, 4acTHOE pelieHue. 3aaaqa
Kommn.

40. JIY BpICIIMX TOPSAKOB, TOMYCKAOUIME MOHMKEHUE TTOPSIKA.

41. Jluneiinple ogHoponHble Y BTOporo mopsaka. JInHENHHO HE3aBUCUMBIE U 3aBUCHMBbIE
peuenusi. Onpenenurens BpoHckoro, ero cBoMCTBa.

42. Teopema o ctpykrype obuiero pemenust JJOJY. Otbickanue obmiero pemenus JIOAY ¢
MTOCTOSTHHBIMH KO3 (HUITMEHTAMH.

43. JIHAY BTOporo mopsiika ¢ HOCTOSHHBIMH Kod(duuuentamu. Teopema o CTpyKType
ofmero pemieHus. MeTo Bapualiiy IpOU3BOJIbHBIX TOCTOSIHHBIX.

44. Ortpickanue yacTHoro pewmenus JIHAY co cnennanbHpIM BUIOM NTPaBOM YacTH.

45. Teopema 0 HAJIOKEHUU PEIICHUH.

3 cemecTp

1. 3ajmaun, npuBoASNIME K TOHSATUIO JBOWHOrO WuHTerpaia. JIBOWHOW HWHTErpai, ero
onpeneneHue. Teopema CylecTBOBaHMS IBOMHOIO MHTETpaa.

2. CpoiicTBa, TeOpeMa O CpeAHEM 3HAUCHHUH.

3. Brluucnenue aBoiHoro uHTerpana. Ilepexos k NOJISpHBIM KOOPAMHATAM.

4. IlpunoxkeHus IBOMHOTO MHTErpaa.

5. 3agaum, npUBOJAIIME K MOHATHUIO TPOMHOro uHTEerpana. TpoHHOW MHTerpan, ero
onpeneneHue, cBoiicTra. Teopema cyliecTBOBaHUSI TPOMHOIO HHTErpaa.

6. Brruncnenune TpoiHOro wuHTerpana. llepexos K HWIMHAPHYECKUM M CHEpUUIECKUM
KOOPJIMHATAM.

7. IlpunokeHust TPOMHOrO UHTETpaA.

8. 3amaua 0 BBIUMCIEHWHU PaOOTHI TEepeMEHHON cuibl. OnpeaelieHne KPUBOJIMHEHHOTO
MHTErpaia o KOOpIuHaTaM.
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9. CaoiicTBa, BeIYMCIEHUE KpUBOJIUHEtHOTO nHTerpana Il pona.

10. ®opmymna I'puna.

11. VYcioBus HE3aBUCUMOCTU KPUBOJIMHEHHOTO MHTErpajia 1o MyTH HHTETPUPOBAHUSI.

12. HaxoxneHue (GpyHKIMU ABYX NEPEMEHHBIX IO €€ MoJHOMY JudepeHuuany.

13. [lpunoxxeHust KPUBOJIMHEMHOTO MHTETPaJIa BTOPOTO Poa.

14. YucnoBsle psibl, CXOIUMOCTh M PACX0IUMOCTh. Heo0Xo1uMbIe yCIOBUS CXOIUMOCTH.

15. Tlapmonuueckwuii psaa. ['eomerpudeckas mporpeccusi.

16. CaoiicTBa cXOQAUIUXCS PSAIOB.

17. Psapl ¢ monoxuTenbHBIMU WieHaMu. [Ipu3naku cpaBHenus psioB. [Ipusnak JlamamoOepa.
Wurerpansusiii npusHak Komwu. Pag {upuxie.

18. 3makouepenyrommecs psaasl. [Ipuznak Jleitoanmna. AOCONMOTHAS, YCIOBHAS CXOUMOCTb.

19. Crenennsle psabl. Teopema AGens. MHTepBan U paanyc CXOAMMOCTH CTETIEHHOTO psja.
CBolicTBa CyMMBI CTEIEHHOTO psiia: HENPEPbIBHOCTb, IOWIEHHOE JuddepeHpoBaHue u
WHTETPUPOBAHUE.

20. Papawr Teinopa u Maxknopena. Paznoskenue snemeHTapHbIx QyHKIui B psn Teismopa u B
psan MaxkiiopeHna.

21. IlpunoxxeHue CTENEHHBIX pPAJOB K MNPUOJIMKEHHBIM BBIYUCICHUSAM: pELICHUE
mudhepeHIMaTbHBIX YPaBHEHHH, BRIYUCICHIE HHTETPATIOB.

22. Knaccudukanusi codbrtuii. [IpocTpancTBO dyemMeHTapHBIX COOBITUH. Anredpa COOBITHH.
[onsarue ciyudaitHoro coObITHs. OTHOCUTEIBHBIE YAaCTOThI. 3aKOH YCTOMUMBOCTU OTHOCHTEIBHBIX
4acToT. CBsA3b MEXK]1y BEPOATHOCTHIO U OTHOCUTEJIBHOM YaCTOTOM.

23. Tlonsitue BepoSTHOCTH coObITHS. Kiaccuueckoe W TeOMETpUYecKOoe OIMpeelieHUue
BEPOSITHOCTH.

24. Kombunaropuka.

25. HemocpenctBeHHOE BBIUMCICHHWE BEpOATHOCTH. I[loHsATHE 00 aKCMOMAaTHYeCKOM
IIOCTPOEHUH TEOPUU BEPOSTHOCTEH.

26. Meroapl BBIUMCICHUS BeposiTHOCTEH. TeopemMa O TOBTOPEHHH ONBITOB (CXema
bepnynnu). HauBeposiTHelas yactoTa Npyu NOBTOPEHUH OIBITOB.

27. Cny4aiiHble BETMYMHbBI U 3aKOHBI UX PaclpeeeHus.

28. JIMCKpeTHbIE U HENPEPBIBHBIE CIyYaliHbIE BETUYHUHBI.

29. Psan pacnipeneneHus.

30. ®ynkuus pacnpezeneHus, INOTHOCTh PaCIpeleleHNs], UX B3aUMOCBS3b U CBOWCTBA.

31. BeposiTHOCTH MonajaHus CIy4ailHON BEJIMYUHBI HA TAaHHBIN UHTEPBAJ.

32. YucnoBble XapaKTEPUCTHKU CIy4alHBIX BEJIWYMH. MaTeMaTHyeckoe OKHJAHUE U €ro
CBS3b CO CpeaHuUM apudMeTHdecKuM (3akoH Oonpimmx uwcen). Jlucmepcuss u  cpenHee
KBaJPaTUYECKOE OTKIOHEHUE CIIy4aiiHOW BEJIMYUHBI.

33. Pacnpenenenue Ilyaccona.

34. buHOMMaNIBHOE paclpeeiiCHuE.

35. HopmanibHOE pacipeesieHue, €ro CBOMCTBA, YCI0BUS, MPU KOTOPBIX OHO BO3HHUKAET.

36. lleHTpanbHON IPEAEIbHON TEOPEMBI.

37. UucnoBble XapaKTEpPUCTUKU HopmaibHOro 3akoHa. dynkuus Jlamnaca. Beruncnenue
BEPOSATHOCTH TONAJAHUS CIy4alHOM BEIMYMHBI HA 3a/laHHBI MHTEpBaJ B CIy4yae HOPMaJIbHOTO
pacnpeneneHus.

38. IloHATHEe 0 IByMEPHOM HOPMAJILHOM paclpeesIEHNN.

39. Ilonsate o pa3au4HBIX ¢GopMax 3akoHa OonbmUX YHcel Teopembl bepHymmn wu
YeOsbiena. LlentpanbHas npeaenpHas Teopema JlsmyHoBsa.

40. T'enepasibHasi COBOKYITHOCTb U BBIOOPKA.

41. Bapuanmonuslii psa. ['mcrorpamma, osmmmpuueckas (QYHKUIUS —pacipeaesieHus,
BBIOOPOYHOE CpeiHee U JUCTIEPCHs.

42. ToueuHble OIICHKM HEM3BECTHBIX MApaMETPOB pACIpEIeICHUs IO BBIOOPKE W UX
XapaKTePUCTUKHU: HECMELIEHHOCTh, 3((EeKTUBHOCTD, COCTOSITEIbHOCTD.
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43. MeToapl NOJy4YeHUsI TOYEUHBIX OIIEHOK: METOJI MaKCUMaJIbHOIO MPaBA0NOI00Us, METO
HaUMEHBIINX KBAJpPaTOB, METOJ MOMEHTOB.

44. WntepBanbHble OLIEHKH. lHTepBambHOE OlIEHMBAaHHWE M[AapaMETPOB HOPMAaJIbHOTO
pacrpezeeHusl.

45. IlonsiTve O CTAaTUCTUYECKOM IMIOTE3€ U 0011as cXeMa, OCHOBHbBIE METO/IbI €€ IIPOBEPKHU.
Omunbku 1-ro u 2-ro poma. Pemaromas npouenypa. MouiHocTs Kputepus. JloBepuTelbHbIE
obnactu. Kputepuu npoBepku rumnores.

46. Cucrema ByX ciydailHbIX BenuunH. @DyHKUMOHAJIbHAsA, CTaTHUCTUYECKas U
KOPPEJSIMOHHAs 3aBUCUMOCTH MEXAY BEIMUNHAMHU.

47. DnemMeHTbl KOPPENALIMOHHOTO aHainu3a. JIMHEHHbIN perpecCuOHHbIN aHaIN3.

48. OcHOBHBIE CBOWCTBA PETPECCUHU.

49. OueHku napaMeTpoB PETPECCHOHHOM MOJEIU MO METOJY HAaUMEHBIIMX KBaJApaToOB M
CBOMCTBA ITUX OLICHOK.

50. YpaBHEHUs JUHEHHOUN perpeccuu.

51. TecHora cBsi3u U €€ orieHKa 10 KOG HUITMEHTY KOPPEISALIUHN.

52. Ilonsitue o HenuHeitHoM perpeccuu. KoppensiuuonHoe otHouienue. OrnpezaeneHue
[1apaMeTPOB HEJIMHEMHBIX YPABHEHUN PETPECCUH METOIOM HAUMEHBIINX KBAIPaTOB.

53. OnHOGaKTOPHBIA TUCTIEPCUOHHBIN aHAIU3.

54. CpaBHEHUE HECKOJIBKUX CPETHUX.

55. llonartue o nucnepcMoHHOM aHanu3e. OOmas, (akTopHas W OCTATOYHAS CYMMBbI
KBaJIpaTOB OTKJIOHCHUH.

56. Cps3p Mexay oOmel, ¢akropHoil m ocrarounoit cymmamu. OOmias, ¢akTtopHas u
OCTaTOYHAas JUCIIEPCUH.

57. CpaBHEHME HECKOJIBKMX CPEIHUX METO/I0M JUCIIEPCUOHHOIO aHAJIU3a.

58. MHOroMepHbl€ CTaTUCTUYECKHE METObI.

59. CoBpeMeHHbIE TAKEThI IPUKJIAJAHBIX IPOrPAMM CTATUCTUYECKOTO aHAIN3A.

TunoBble 3amaull K OSK3aMEHy IO BCEM TEMaM COJEpKarcs B y4eOHO-METOIUYECKUX
paspabotkax kadenps (1. 3 ®OC).
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