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3auer: 1, 2 cemectp
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
COCTOAT B U3YYEHUN OCHOBHBIX MAaTEMaTHYECCKUX MOHSATHN, MX B3aUMOCBSI3U M PA3BHUTHS, a TAKXKE
OTBEUAIOIIMX KM METOAOB pacyéra, HUCHOJIb3YEeMbIX IS aHaliu3a, MOJCIUPOBAHUS W pEHICHUS
MPUKJIQTHBIX WHKEHEPHBIX 3a71a4.

1.2. 3agaum AMCHMIIMHBI
— B 3agaum kypca MaremMartMKu BXOIAT: PA3BUTHE AITOPUTMHUYECKOTO M JIOTHUYECKOTO
MBIIUICHUS] CTYJEHTOB, OBJIAJICHUE METOJAMH WCCICOBAaHUS U pEUICHUS MaTeMaTMuyecKuX 3ajad,
BBIpAaOOTKAa y CTYICHTOB YMEHHS CaMOCTOATEIBHO pAaCIIUPSATh CBOM MaTEeMaTHYEeCKHWE 3HAHHUS U
MIPOBOJUTH MAaTEMAaTUUECKUN aHATN3 MIPUKJIIATHBIX HHKECHEPHBIX 3a/1a4.

2. Mecto nucuuiuiaiabl B cTpykrype OITOII
Juctummaa «Beiciras matemaruka» (b1.5.6) otHocuTcs k 610Ky 1 (6a30Bast 4acTh).
[IpeamecTByOMUMH  JUCHUIUIMHAME, (DOPMUPYIOIIUMH  HaYajbHBIC 3HAHHS, SBISIFOTCS
clieayromue AucuumnHbl: CHCTEeMHBIN aHAJIM3 U MOJISIMPOBAaHHE MTPOLIECCOB B TEXHOChEpE.
[TocnenyrmuMI  TUCHUTUTMHAME  SIBISIFOTCS:  VIHOpPMAIMOHHBIC TEXHOJIOTUU B YIPaBICHUH
0€30IacCHOCTBIO  JKU3HENEATENPHOCTH, Y 4eOHO-UCchenoBarelibckasi padbota CTyIeHTOB, DH3UKO-
XHUMUYECKHE MPOIECCHI B TEXHOCHEpEe, DKOHOMUKA.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIHHBI

[Tponecc n3yyeHus QUCUUIUIMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIISTYIOIINX KOMIIETCHIIUI:

— OK-6 ciocoOHOCTBIO OPraHU30BaTh CBOIO pabOTy pajy AOCTHXKEHHs IOCTABIEHHBIX Lesed 1
TOTOBHOCTBIO K UCIIOJIb30BaHUI0 HHHOBALIMOHHBIX UJIEH;

B pesynbrare nu3ydeHus: JMCUMILUIMHBI CTYIEHT JOJKEH:

—  3HATh OCHOBHBIC MOHATHS U METO/BI PEIICHUs 3aJa4 aareopbl, FreOMETPUH, MaTEMaTHYECKOTO
aHanu3a, BKIouas psijibl U uHTerpan dypbe, 0OBIKHOBEHHBIX JU(QPepeHINaIbHbIX YPaBHEHUH, TeOpUH
(GyHKIMH KOMIUIEKCHOH TEPEMEHHOH, TEOpUH BEPOSTHOCTEW W MaTeMaTHYeCKOH CTaTUCTHKH
UCTIONB3YIOIINXCA MPU M3Y4YEHUH OOIIETEOPEeTUYECKHX W CHEelMaIbHBIX TUCHMIUIMH U B MHXEHEPHOM
IIPaKTHUKE.

— yMeTb I[PUMEHATH MAaTEeMAaTUYE€CKUE METOABl [UIs pELIEHUs IPaKTUYECKUX 3anad u
T10JIb30BaThCsI MPU HEOOXOIMMOCTH MaTEMaTUYECKOU JTUTEpaTypoil.

— BJAJeTh OCHOBHBIMM METOJAAMHU  pEIIEHHs THUIIOBBIX MNpo(ecCHOHaJIbHBIX  3ajad,
COOTBETCTBYIOLIUM MAaT€MaTU4YECKUM allllapaToM.

4. O0beM IMCUMIJIMHBI M BH/IbI Y4eOHOI padoThl
OO0mas TPy10eMKOCTh JUCHUIUIMHBI cocTaBisieT 13.0 3a4eTHBIX €QUHMIBI U IpPEICTaBIE€HA B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUILIUHBI

Bunbl yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl
1 cemectp 2 cemecTp 3 cemecTp

AynuTOpHBIE 3aHATHSA (BCETO) 194 70 52 72
Jlexnun 66 30 18 18
[IpakTnueckue 3aHATHS 128 40 34 54
CamocrosiTenbHas padoTa (Bcero) 238 38 56 144
[TonroroBka K KOHTPOJIBHBIM paboTam 28 6 6 16
[TpopaboTka JIEKIIMOHHOTO Marepraia 98 13 24 61
CamocTosTenbHOE H3yUYeHUE TEM 8 2 2 4
(BOIIPOCOB) TEOPETHUECKON YaCTH Kypca
[TonroroBka K MPaKTHYECKUM 3aHSATHSM, 104 17 24 63
ceMuHapam
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Bcero (6e3 sx3ameHa) 432 108 108 216
[TonroToBka u caavya SK3amMeHa 36 36
OO0mmast Tpy10eMKOCTh 4 468 108 108 252
3aueTHbie EquHUIIBI 13.0 3.0 3.0 7.0

5. Conep:xaHue TMCHMILTUHBI

5.1. Pa3nesnsl JUCHUIIMHLI 1 BUALI 3aHATHI
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Taduie 5.1.
Tabmuna 5.1 — Pasgens! fUCHUIUIMHEBL U BUIbBI 3aHITHI

Bcero
Camocr
IIpaktn 4acoB
OSITEIIBH dopmupyemsbie
HasBanus pa3nesnoB JUCIUILIHHBL Jlexuun  4eckue (Ge3
ast KOMIETEHITUH
3aHATHUSA 9K3aMeH
pabora
a)
1 cemectp
1 DnemeHTHI JIMHEHHOH anreOpbl U BEKTOPHOU 5 8 7 20 OK-6
anreopsol.
2 AHanuTHYeCcKasi TeOMETPHs 3 6 6 15 OK-6
3 BBenenue B aHanus 5 7 6 18 OK-6
4 TndpdepeHnmanbHoe HCUUCTCHUE QYHKINH 5 7 7 19 OK-6
OIHOM ¥ MHOTHX IEPEMEHHBIX
5 NHTerpanpHOE HCUHCICHUE QYHKIIUU 6 7 7 20 OK-6
OJIHOM MEPEMEHHOM .
6 KparHble MUHTErpasbl. 6 5 5 16 OK-6
Hroro 3a cemectp 30 40 38 108
2 cemectp
7 Teopus monst 4 8 12 24 OK-6
8 OObIKHOBEHHBIE MU DhepeHInaIbHbIe 8 14 26 48  OK-6
ypaBHEHHS
9 DnemeHTH! TeOpUN QYHKIUI KOMITJIEKCHOM 6 12 18 36 OK-6
MEPEMEHHOMN
Hroro 3a cemectp 18 34 56 108
3 cemecTp
10 YUncnoBblie U GYHKITMOHATBHBIE PSIIBI 8 24 58 90 OK-6
11 CnyyvaiiHble COOBITUS 1 OCHOBHBIE 4 12 36 52 OK-6
TIOHSTHS TEOPUH BEPOSITHOCTEH
12 Cnyyaiinast Bemu4uuHa. 3aKOHBI 4 12 34 50 OK-6
pactpeneneHns. CUCTEMBI CITyYalHBIX
BEJINYUH
13 DneMeHThl MaTeMaTU4eCKON CTaTUCTUKU 2 6 16 24 OK-6
HWroro 3a cemectp 18 54 144 216
Hroro 66 128 238 432
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5.2. Conep:xkanue pa3aesioB IMCHUIJIMHBI (110 JeKIUSIM)
CopeprkaHue pa3enoB TUCIUTUINAH (TI0 JIEKIMAM) IPUBEICHO B Tabmuie 5.2.
Tabnuna 5.2 - Coneprkanue pasieiaoB JUCHUILIAH (IO JIEKIUSM)

dopmupye

Tpynoe MbIE
Coaeprkanue pa3iesioB JUCHUILTUHBI 10
Ha3zpanus pa3znenos MKOCTb,
JEKLIUAM
q KOMIIETEHIT

nn

1 cemectp

1 DieMeHTBI TMHEHHOM anreOphl 1 Onpenenurtenb MaTPUIIbl BTOPOTO U 5 OK-6

BEKTOPHOH anreOpsl. TpEeThero nopsiaka. JInuernnsre
IpoCTpaHcTBa. JINHElHas 3aBUCUMOCTD.
Pa3zMepHOCTH IMHEHHOTO MPOCTPAHCTBA.
bazuc u xoopauHarel. JIuneitnoe
IIPOCTPAHCTBO T€OMETPUUECKUX
BEKTOpOB. BekTopHas anredpa.
[Tpoekuust reoMeTpUUYECKOro BEKTOpa Ha
ock. JlekaproB 0azuc. Cucrema
koopauHar. CKajasipHOE, BEKTOPHOE,
CMEIIaHHOE NPOU3BEACHMSI, UX CBOMCTBA
U puMeHeHue. EBKin10BbI
pocTpaHcTBa. MaTpuuel U JEMCTBUS HA
HuMU. OnpenenuTeslb MaTpULbl TOPSIKa
n. MuHop u anreépandeckoe
JIoTI0JIHEeHNe. Beruucienue
onpenenureneit. O6paTHas MaTpHIa.
Pemenue MaTpU4YHbIX ypaBHEHUN. PaHr
Marpulsl. Teopema o 6a3MCHOM MUHODE.
Cucrembl TUHEHHBIX aJre0pandecKux
ypaBuenuit (CJIAY). Knaccudukanms
cuctem. Teopema Kponekepa - Kanemnu.
Perienue onpenenéHHbIX CUCTEM.
ITpaBuiio Kpamepa, meron ['aycca.
Perenne HeonpenenEéHHBIX CUCTEM.
CrpykTypa 00I11€ro pemieHus, 4aCTHOE
pemerne. OMHOPOIHBIE CUCTEMBI
JIMHEHUHBIX YPaBHEHUM.
@DyH/1TaMEHTAIIbHASI CHCTEMA PELICHUMN.

Hroro

2 AHanuTHYeCKasi TeOMETPHS [TpsiMast THHUS HA TUTOCKOCTH. 3 OK-6
[Tnockocts. [Ipsimas muHMS B
npoctpancTe. Kpussie Broporo
HOpPSIIKA: OKPYXHOCTb, JUIHIIC,
runep6oa, mapadoa.

Hroro

3 BBenenwue B aHanm3 YuctoBeIe TTOCIIEA0BATEIEHOCTH, €€ 5 OK-6
npenen. CpolictBa npeaenos. [lonsatue
(GYHKIIUNA OHON M MHOTHUX TIEPEMEHHBIX.
Knaccudukanus gynxmii. [pexen
byHkuuu. 3ameyaresabHble TPEIEIbI.
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Teopemsl o ipeaenax. Heonpenenennsie
BbIpakeHMs1. HempepbIBHOCTh PYHKITHH.
beckoneuHo masbie 1 6€CKOHEYHO
Oosbive GYHKIIMHA U UX CBOMCTBA.
Knaccudukanus Touek pa3pbipa.

Hroro

4 TIndpdepennmansroe ucunciaenue  uddepenuupyemocts u nuddepenmman 5 OK-6

(byHKIMI OHOW U MHOTHX ¢bynkuuu. [IpousBogHas GpyHKIMH.

TIePEMEHHBIX ['eomeTpuyeckuii 1 MEXaHUYECKUI
CMBICTT IPOU3BOIHON U quddepeHnnana
¢byukuun. beckoneunsle u
OJTHOCTOPOHHHE MTPOU3BOTHBIEC.
HeoOxoanmoe ycinoBue cyliecTBOBaHUS
npon3BoHON. OCHOBHBIE IPaBUIIA
muddepennupoBanus. [IpudimkeHHOE
BBIYHUCIICHHE (DYHKIIUU B TOUKE.
[Tpon3zBoanbie U AU dHEepeHITIATIBI
BBICIIHX TOPSIIKOB. PackpeiTre
HEOMPeIeTICHHOCTH 0 MPaBHITY
Jlonurans. uddepeHumpyemMocTs u
mubdepernman GyHKIIMA MHOTUX
nepemeHHbIX (OHII). YacTHbie
MIPOU3BOAHBIC. YCIOBUSA
g depeHIHPYeMOCTH (PyHKIIHH.
[Tpunoxenus auddepeHnaaIbHOTo
MCUUCIICHUS: HCCIIEIOBAaHUE U
noctpoeHue rpaduka GyHKIUU OHOTO
aprymenra. JxkcrpemyMbl. Haunbombiiee u
HanMeHblIee 3HaueHus. [IpubmmkeHHoe
BBIUHUCIICHHE (DYHKIIUU B TOUKE.

Hroro 5
5 NHTerpanbHOE NCUUCIIEHNE IToHsITHE HEONPENEIEHHOTO NHTETpaIA. 6 OK-6
(GYHKIMH OTHOM MEpEMEHHOH . Ero ceoiictsa. IIpaBuia

UHTErpupoBaHus. Tabmuia HHTErpasos.
MeTton HHTErpupoOBaHUs 10 YaCTAM,
3aMeHa nepeMeHHoi. IHTerpuposanne
paloHaIbHBIX PYHKLIUH.
WuTterpupoBanue GyHKIUH,
paloHaIbHBIX OTHOCUTEIBHO
TPUTOHOMETpHUUECKUX. MIHTErpupoBaHue
MIPOCTENIINX UPPALMOHATIBHOCTEN.
Omnpenenennslil uuTerpan. Kiaccel
UHTErpupyeMbIx pyHkiuit. Ero cBoiicTsa,
BbIuucieHne. MHrerpan kak GpyHKuus ot
€ro BepxHero npenena. Teopema o
IIPOM3BOAHOM MHTETPAJIA IO BEPXHEMY
npeneny. @opmyna HeroToHa -
Jleitonuna. IHTEerprpoBaHue 1Mo 4acTsm
Y 3aM€Ha MEPEMEHHON B OIIPEIEICHHOM
uHTerpane. IpunoxxeHus onpeneneHHoro
uHTerpana. HecoGcTBeHHbIE MHTErpabI ¢
OeckoHeuHbIMHU TIpenenamu (1-ro pona).
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HecoOcTBeHHbIE HHTErpaIbl OT
HEeorpaHMUYeHHBIX QyHKUUH (2-T0 pona).
Teopembl cpaBHEHHS. AOCOIOTHAS U
yCJIOBHAs CXOOUMOCTb. IIpu3Haku
CXOOUMOCTH.

Hroro

6 KpaTHble uHTErpasibl.

Hroro 3a cemecTp

JBOWMHOM MHTErpasl, €ro BEIYMCICHUE B
JIEKapTOBBIX U MOJISIPHBIX KOOPAMHATAX.
TpoliHoi MHTErpall, €ro BHIYUCICHHUE B
JIEKapTOBBIX, [IMJIMHIPUIECKUX U
chepruecKkrx KOOpIMHaTaXx.

Hroro

6 OK-6

30

7 Teopus nons

2 ceMmecTp

KpuBonuHenHbIE U TIOBEPXHOCTHBIE
uHTerpaisl 1-ro u 2-ro poga. CkanspHblie
1 BeKTOpHbIe noust. ['paguent. [ToTok
BEKTOPHOTO I10JIs1 YEPE3 NOBEPXHOCTb.
®opmyna OcTporpaackoro.
Juseprenuus. Lupkynsuyst BEKTOPHOTO
nosist. @opmyna Crokca. Buxps
BEKTOPHOTO I10JIS

Hrtoro

4 OK-6

8 OOBIKHOBEHHBIE
b depeHnanbHble ypaBHEHUS

9 DnemeHTHI TEOPUHN PYHKIUN
KOMIIJIEKCHOU NEPEMEHHOMN

Juddepenunanbable ypaBHEHHs IEPBOTO
NopsAKa. YpaBHEHUS C pas3JessIoIIUMHUCS
nepeMeHHbIMU. JIMHelHbIe ypaBHEHUS.
VYpaBHeHus bepHymu. YpaBHeHus B
noiHbIX JuddepeHnnanax. YpaBHeHUs
BBICILIUX MOPSIIKOB, TOIMYCKAIOIINE
MOHMKEHUE MopsaaKa. Teopus JIMHEHHbIX
mubdepeHIMATBHBIX YpaBHEHUH MOpsiIKa
n. Cucremsl 1ugpepeHanTbHbIX
ypaBHeHUN. CHUCTEMBI TUHEHHBIX

T depeHINaIbHbIX YPaBHEHUH.

OK-6

Hroro

[TonsiTre QyHKIIUN KOMIUIEKCHOTO
nepeMeHHoro. [IpousBoaHas u nHTErpan
0T (PyHKIIUM KOMIUIEKCHOTO
NEPEMEHHOT0. AHAIMTHYECKUE PYHKITUH.

HUroro

OK-6

Hroro 3a cemecTp

3 cemecTp

18

10 Yucnosble U GyHKIIMOHATILHBIE
psabI

Yucnoseie psiabl. CXOOAUMOCTh U CyMMa
psiaa. AOCONMOTHAS U YCIOBHAs
cxonumocTh. HeoOxonmmoe yciaoBue
cxogumocth. CBolCcTBa aOCOIFOTHO
cxopsumxcs psaoB. [Ipuznaku
a0COJIFOTHOM CXOAUMOCTH.

8 OK-6
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11 Ciygaiinble COOBITHS 1 OCHOBHBIC
MOHSTHS TEOPUHU BEPOSTHOCTEN

3HaKoUepeayIOIUECs PSAIbl, TPU3HAK
Jleiionuna. OyHKIIMOHAIBHBIE PSJIBL.
O6mactb cxonumocTH. PaBHOMepHas
cxogumocTts. [Ipu3nak Beiepmrpacca.
CBolicTBa paBHOMEPHO CXOJAIIMXCSA
psanoB. CtenenHble psabl. Teopema
Abens. Pan Tetinopa. P Jlopana.
[IpuMeHeHue CTENeHHBIX PSJIOB.

HUroro

IlonsTHE CIy4allHOTO 3KCIIEPUMEHTA.
[Tonsitue coopiThs. Knaccudukaruys
coObITrid. Oniepanuu HaJ COOBITHIIMH.
[TonsiTrie BEpOATHOCTH COOBITHSI.
YcnoBHBIE BEpOSITHOCTH. 3aBUCUMBIE U
He3aBHCHUMBIE cOOBITUS. Teopembl
YMHOXXEHUSI BEpOATHOCTEN. TeopeMbl
CIOXeHus BepodaTHocTel. Popmyna
noiHou BeposiTHocTU. Popmyna baiteca.
Cxema ucneitanuii bepnymiu. @opmyna
bepnymu. HauseposiTHelee 4uciio
MOSIBIICHUSI COOBITUI B cxeMe bepHyriu.
OO61ast TeopemMa 0 IOBTOPEHUU OIIBITOB.
JlokanbHas U UHTETpaIbHasl TEOPEMBbI
Myagpa-Jlamaca. [Ipocreiiimii
(TtyacCOHOBCKHUI) TOTOK COOBITHIA.
®opmymna Ilyaccona.

HUrtoro

OK-6

12 Cnyyaiinast BelmnunHa. 3aKOHBI
pactipenenenus. CUCTEMBI CITydYalHBIX
BEJINYMH

IlonsATHE Cly4yallHON BEJIMYMHBI U €€
3aKoHa pacnpeneneHuss. OTHOMEepHBIE
JUCKPETHBIE CIIy4aiiHble BEIMYUHBI. P
pacnpenenenus. DyHKIus
pacrpeneneHus OITHOMEPHOU ClIyd4allHON
BEJIMYUHBI U €€ cBOMCTBA. [InoTHOCTH
pacrpeneneHus OITHOMEPHOU
HEINPEPBIBHON CIIy4YallHOM BEJIMYHHBI U €€
cBOMCTBA. YHCIIOBBIE XapaKTEPUCTUKH.
Marematndeckoe oxxuaanne. Mona,
MeJ1aHa, KBaHTWIIb CIIy4allHOU
BenM4MHBL. /lucnepcus ciyyaitHon
BEIUYMHBl. MOMEHTBI CIIy4aliHOI
Benu4uHBL. Pacnipenenenus:
ounomuansHoe, [lyaccona
.PaBHOMEpHOE, TOKA3aTeIpHOE U
HOPMAJILHOE PACIIPEICIICHMUS.
MHoromepHsI€ Cly4aliHbIE BEIMYHHBI.
ITonsiTHE NBYyMEPHON NUCKPETHOU
CIIy4ailHON BEJTMYUHBI U €€ MaTpuLa
pacupenenenus. QyHKIus
pacrpeneneHus MHOTOMEPHOH
CIIy4allHOM BEJIMYMHBI U €€ CBOWCTBA.
ITn0THOCTB pacnpeneneHus: CUCTEMBbI
CIIy4alHBIX BEJINYUH U €€ CBOWCTBA.

OK-6
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XapakTEepUCTUKHU CBSI3H JIBYX CIIyYalHBIX
BeninynH. KoBapuarus u ko3¢ puient
koppesnsiuuu. Heobxonumoe ycinoBue
HE3aBUCHUMOCTH CITYYalHBIX BEJTMUMH.
CaoiicTBa K03 puImeHTa KOppesiuu.
ITonstue perpeccun. Ilpenensusie
TEOPEMBI TEOPUHU BEPOSTHOCTEH.
HepagencrBo YeOniuéna. [Tonsarue
CXOJIMMOCTH IO BEPOATHOCTH. 3aKOH
Oonpmmx uucen. Teopema YeObimésa u
0006mEénHas Teopema YeObIméRa.
Teopemsl bepnymu u Ilyaccona.
LlenTpanpHas mpeesibHas Teopema.

Hroro

CTaTUCTHUKU

Hroro 3a cemecTp

13 DieMeHTBI MaTEMAaTHYECKON

[Tonsitue Be1OOpKH. [IpocTeiimme
croco0bl 00pabOTKH BEIOOPKH.
Omnupuyeckas GyHKLIUsS pacipeaeIeHHUs.
Br16opounble mapameTpbl
pacnpeznenenus. [lonsarne oneHku
YHCIOBOTO apamerpa. TpeOboBaHMs K
oneHke. OLeHKa MaTeMaTu4eCcKoro
okuganus u gucnepcuu. [lonstue o
JI0BepUTENIbHOM HHTepBae. [loctpoenue
JIOBEPUTEIILHOIO UHTEPBAIa JUIsl OLIEHKU
MaTeMaTH4eCKOTO 0)KUIaHUS.
Craructuueckue MeToj bl 00paboTKu
AKCIEPUMEHTAJIbHBIX TaHHBIX.

Hroro

18

OK-6

Hroro

66

5.3. Pa3nesbl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00ecreYuBa0 MU (MpeabIy IHMH)

M 00ecrneunBaeMbIMHU (l'[OC.J'IeZ[leI].[I/IMI/I) AUCHUIIJIMHAMH

Paznenbl qTUCHUIUIMHBL M MEXIMCUUIUIMHAPHBIE CBS3U C 00ECTIEUMBAIOIIMMHU (TPEABIAYIINMH) U

obecrnieunBaeMbIMH (TTOCIEAYIONIMMHI ) TUCIUTUTMHAMY TIPECTaBICHbI B Tabmuiie 5.3.

Tabnuna 5.3 - Paznensl AUCITUTUTHHBI 1 MEKIUCITUTITHHAPHBIC CBI3U

Ne pa3aciioB JaHHOM AUCHUIUIMHBI, IJIS1 KOTOPBIX HeO6X0,Z[I/IMO HU3YUYCHUC
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Hanmenosanue 00€eCIIeUNBAIONINX U 00ECTICUNBAEMBIX AUCIHITIHH
TUACIIATUINH
2 3 4 5 6 7 8 9 10 11 12 13 14 15
[IpenmmecTByronMe TACITUATUTHHBI
1 CucreMubIit
aHaIu3 u
MOJICJIUPOBAHUC + + + + + + + + + +
MPOIIECCOB B
TexHochepe
9



[Tocnenyromue TUCITATIITAHBI

1 Uadopmarmon-
HBIC TEXHOJIOTHUHU B
YIPaBICHUH
0e30IaCHOCTEIO
JKA3HEEATEb-
HOCTH

2 ®dusukKo-
XUMHYECKHE
IIPOIECCHI B
TexHochepe

3 DxoHOMUKa + |+ |+ |+ |+ |+ |+ + +

4 DxcnepuMeH-
TaJbHbIE
UCCIICIOBAHUS U
CTaTUCTUYECKas + |+ |+ |+ |+ + + + o+
o0OpaboTka
pe3yJbTaToOB
(T'TIO 3)

5.4. CooTBeTCcTBHE KOMIIETEeHIMI, (POPMHUPYyeMBIX IPH U3YYEHUH AUCUMILIMHBI, M BU/A0B 3aHATHI
CooTBeTcTBHE KOMIETEHIWH, (OPMUPYEMBIX MPH HM3YYCHHWW IAUCLUUIUIMHBL, W BUAOB 3aHATHI
IpeJCTaBiIeHo B Tabnule 5.4

Tabmuma 5.4 — CooTBeTcTBHE KOMIIETCHLIMH W BHIOB 3aHATHH, (OPMHUPYEMBIX TIpU H3yYCHHUH
JTUCIUILTAHBI
Buner 3ausaTuit
Komnerenuu
- [Ipaktuueckue CamocTosITebHA DOpMEI KOHTPOILS
Jlexuun
3aHATUS g pabota
OK-6 + + + KonTponbHas paboTa, Jk3aMeH,
KoHcmekT caMonoAroToBKH,
3ager
6. NHTepakTUBHBIE METOABI H (POPMbI OPraHU3ANMUYN 00yUEHU S
TexXHOIOTH HHTEPAKTUBHOTO O0YUYEHUs! IPH PAa3HbIX opMax 3aHATHH B Hacax
[Ipaktnuecku | TpeHuHr
Dopmbl Jlexuun P p CPC
€ 3aHATHUS macrtep-
Metonbl (gac) (gac) Bcero
(uac) KJ1acc (dac)
BricTymuienne B posn 2
00y4JaroIiero 2
PaGora B komaHze 5 5
“Mo3roBoi TypM» 2 5
HToro nHTEpaKTUBHBIX 9
3aHATUN 9

7. JIaGopaTopHbie padoThI
He npenycmorpeno PYII

CornacosaHa Ha noptane Ne 15177 10



8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanMeHoBaHMe MpakTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadnuie 8.1.
Tabnuma 8. 1 — HaumeHoBaHMe MPaKTUYECKHUX 3aHATUN (CEMUHAPOB)

HazBanmns pa3aciion

HanmeHoBaHUE PAKTHUECKUX 3aHATUH
(cemuHapoB)

1 cemectp

Tpynoe
MKOCTb,
q

dopmupye
MbI€

KOMIICTCHIL
nn

1 DneMeHThI IMHEHHOU anreOpsl U
BEKTOPHOH anreOpsl.

2 AHanuTHYECKasi TeOMEeTPHs

3 BBeaeuue B aHaU3

4 nddepennmanbHoe HCUUCIIEHNE
GyHKIMIA OTHOW U MHOTHX
MEPEMEHHBIX

Marpuiibl ¥ 1€UCTBUS HAJl HUMU.
Ornpenenurens MaTPULIbI TOPSIIKA N U €r0
cBoiictBa. OOparHas marpuia. Panr
MaTpuilbl. BekTophl 1 oneparuu Haj
HuMH. JInHelHas KOMOMHAIIMS BEKTOPOB.
JInnelinble npoctpancTsa. JInHeHas
3aBUCUMOCTb. Pa3MepHOCTh TUHENHHOTO
MPOCTPaHCTBA. ba3uc U KOOPAMHATHI.
CoOCTBEeHHBIE 3HAUEHUSI 1 COOCTBEHHBIE
BEKTOPBI MaTpull. CUCTEMBI JINHEUHBIX
anreOpanyeckux ypasHenuit ( CJIAY).
Teopema Kponekepa-Kanemnu. Pemenue
onpeneneHusix CIIAY: meton Kpamepa,
MaTpuuHbId, MeTof ['aycca. Pemenue
HEOIpe/IeJICHHBIX CUCTEM (METOJ
["aycca). UccnenoBanue u perieHue
OJTHOPOAHBIX CHUCTEM.

Hroro

[IpsiMast TMHUA HA IIJIOCKOCTH.
ITnockocts. IIpsiMas nuHuA B
npocrtpaHcTse. KpuBbie BToporo
MOPSJIKA: OKPYKHOCTb, JJUIUIIC,
runep6oa, mapadora.

Hroro

Ornpezenenne YnuciaoBon
MOCJIeIOBATENILHOCTH, €€ peed.
CsoiicTBa npezaenos. [lonsaTue pyHkunu
OJTHOTO U MHOTHX apryMEHTOB.
Knaccudpukanus ¢pynkuumii. [Tpenen
¢byHKIMU. 3aMevaTenbHbIe MPeiebl.
HenpepbiBHOCTB. beckoHeuHO Mabie 1
OeckoHeuHO 0oJbIIue (PyHKIHH.
Knaccudukanus Touek pa3pbiBa

byHKITUH.
Hroro

Huddepennmpyemocts u nuddepeHiman
¢bynkuuu. [IpousBogHas GpyHKIMH.
['eomeTpuyeckuii 1 MEXaHUYECKUI
CMBICJI IPOU3BOJHOM 1 quddepeHnnaia
¢bynkiuu. beckoneunsie u
OJHOCTOPOHHUE IPOU3BOHBIE.
HeoOxoammoe ycioBue CyliecTBOBaHUS

OK-6

OK-6

OK-6

OK-6

CornacoeaHa Ha noptane Ne 15177
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pou3BOIHOM. OCHOBHBIE TpaBUJia
muddepennuposanus. Tabnuma
MIPOM3BOAHBIX (PyHIaMEHTaIbHBIX
¢byuknwmii. [TponsBogHAsT KOMITO3UIIUN
byHKIIMH, 00paTHOM PYHKITUH 1
napaMeTpU4ecKy 3aJaHHOHN (QyHKIHH.
KacarenpHas 1 HOpMasb K MJIOCKON
kpuBoi. KacarenpHas K
MPOCTPAHCTBEHHOM KPUBOM.
[TpousBoansie u AuddepeHnnaIs
BBICIIUX MOPSIIKOB.
Huddepennmupyemocts u quddepeHmman
(byHKIIMM MHOTUX TepeMeHHbIX. YacTHbIe
MIPOU3BOJIHBIE. YCIOBUS
nuddepeHIpyeMoCcTH GyHKITHH.
IIpou3BoaHas O HAIIPABICHUIO.
I'pamuent. KacarenbHasi mI0CKOCTh U
HOPMaJIb K TIOBEPXHOCTH.
HuddepennurpoBanre KOMIIO3UITUN
¢ynkumii. [IpuOnrkeHHbIE BEIUNCICHUS
(GYHKIMH B TOYKE C IOMOIIBIO
muddepernmana. McenenoBanue u
nocTpoeHue rpaduka QyHKINH .
OxcTpemyMbl. Hanbosmbiiee u
HauMEHbIIIee 3HaYCeHUs (DYHKIIHH.

Hroro

5 MHTerpanbHOe UCUUCTIEHNE
(GYHKIIMM OTHOM NEpEeMEHHOH .

IToHsATHE HEONPENEIEHHOTO UHTETPAIA.
Ero cBoiicTBa. [IpaBuiia
UHTErpUpoBaHus. Tabmuia HHTErpasos.
MeTton HHTErpupOBaHUS 10 YaCTM,
3aMeHa nepeMeHHoi. HTerpuposanne
paloHaIbHBIX PYHKLUH.
WuTterpupoBanue GyHKINH,
palMOHAIBHBIX OTHOCHTEIBHO
TPUTOHOMETpHUUECKUX. MIHTEerpupoBanue
MIPOCTENIINX UPPALMOHAIIBHOCTEN.
Omnpenenennblii uaterpain. Kiaccel
UHTErpupyeMbix ¢pyHkuuil. Ero cBoiictsa,
BbluncieHue. uTerpan kak GyHKIUs OT
€ro BepxHero mnpexeina. Teopema o
IIPOU3BOTHON MHTErpaJia 0 BEPXHEMY
npeneny. @opmyna HeroToHa -
Jleitoauma. MaTerpupoBanue mo 4yacTsm
Y 3aM€Ha [IEPEMEHHOM B OIIPEIECIEHHOM
uHTerpaie. [Ipunoxenns onpeaereHHoro
uHTerpaia. HecoOcTBeHHBIE MHTETPAIbI C
O0eckoHeuHBIMH Tipenenamu (1-To pona).
HecoGcTBeHHbIE MHTETpaAIbI OT
HEOrpaHMYeHHBIX QyHKIUH (2-T0 pona).
TeopeMmsbl cpaBHeHUs. AOCOTIOTHAS U
yCIIOBHAs cXoauMocTh. IIpu3naku
CXOIUMOCTH.

Hroro

OK-6

CornacoeaHa Ha noptane Ne 15177
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6 KpaTHble nHTErpasibl.

JIBOWMHOM MHTErpasl, €ro BEIYUCICHUE B
JACKAPTOBLIX U MOJJAPHBIX KOOpAWHATAX.
TpoliHOI HHTErpall, €ro BHIYUCICHHUE B
ACKAPTOBLIX, HWIMHAPHUYCCKUX U
chepruecKknx KOOpIuHaTax.

Hroro

OK-6

Nroro 3a cemecTp

2 cemectp

40

7 Teopus nons

KpuBonauHenHbIE U IOBEPXHOCTHBIE
HMHTErpaisl 1-ro u 2-ro pona. CkajusgpHbie
1 BeKTOpHbIe noist. ['paguent. [lorok
BEKTOPHOTO I0JIs YEPE3 MOBEPXHOCTb.
®opmyna OcTporpaackoro.
Juseprennys. Lupkynsauust BEKTOPHOTO
nosist. @opmyna Crokca. Buxpp
BEKTOPHOTO I10JI.

Hroro

OK-6

8 OOBIKHOBEHHBIE
muddepeHnraIbHbIe ypaBHEHHS

Juddepennunanbable ypaBHEHHs IEPBOTO
nopsiiKa. YpaBHEHHUS C Pa3AeISIOMIIMUCS
nepeMeHHbIMU. JInHeliHbIe ypaBHEHUS.
VYpaBHeHus bepHymu. YpaBHeHus B
noiHbIX Auddepennnanax. YpaBHeHUs
BBICHIHNX TOPSIIKOB, JOIMYCKAIOIINE
HOHMKEHUE MopsaaKa. Teopus JIMHEHHbIX
QG QepeHInaTbHBIX YpaBHEHUN TOPsIIKa
n. Cucremsl 1udhepeHInanIbHbIX
ypaBHeHUN. CHUCTEMBI TUHEHHBIX

T depeHIMaIbHbIX YPaBHEHUH.

HUrtoro

14

14

OK-6

9 DnemeHThI TeOpUH (HYHKLIUH
KOMILUIEKCHOW ITEPEMEHHOMN

[TonsTHE QYHKIIMM KOMIUIEKCHOTO
nepemeHHoro. [IpousBoaHast u nHTErpan
0T (PYHKIIUHU KOMITJIEKCHOTO
MEPEMEHHOT0. AHATUTHYECKHE (DYHKIUU.

HUrtoro

12

12

OK-6

Hroro 3a cemecTp

3 cemecTp

34

10 YUncnoBble U GyHKIIMOHAIbHbIE
pAABI

Yucnossie psiibl. CXOAUMOCTh U CyMMa
psina. AOCOIOTHASI M YCIIOBHAS
cxomuMocTh. HeoOxoammoe ycrnoBue
cxonuMocTH. CBoicTBa aOCOIIOTHO
cxonsmmxcs psanaoB. [Ipuznaku
a0COJIFOTHON CXOAMMOCTH.
3HaKOUepETYIOIIHUECs PSIbI, TPU3HAK
Jleitoauma. yHKIIMOHAIBHBIC PSIBI.
Ob6nacTh cxonuMocTu. PaBHOMepHas
cxogumocTtsb. [Ipu3nak Beitepmpacca.
CBoiicTBa paBHOMEPHO CXOJSIIUXCS
panoB. CtenenHsie psabl. Teopema
Aoens. Pan Teitnopa. Psanx Jlopana.

24

OK-6

CornacoeaHa Ha noptane Ne 15177
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11 Cnyuaiinbie COOBITHSI U OCHOBHBIE
MOHSITHUS TEOPUU BEPOSTHOCTEH

IIpuMeHeHne CTENEHHBIX PSAIOB.
Pa3nokenue B psiJi 1O OPTOrOHAIBHBIM
bynkusam. Pan @ypre. [Torstue o
CXOJJUMOCTHU B CPETHEM U
CPEIHEKBaPATUYHOM. DKCTPEMAIbHOE
CBOWCTBO OTpE3KOB psijga Dypoe.
Paznoxenue B psg Pypbe 0 KOCUHYyCaM
u cunycaMm. Komruiekcnas popma
TpuroHomerpudeckoro psaa Oypse.
Nurerpan @ypse [locTaTouHbIe YCIOBHS
MPEICTaBUMOCTH (PYHKIIMU UHTETPAJIOM
®ypse. Paznuunbie GopMmbl 3anucu
unrerpaina Oypse. UHTErpaspubie
npeodpasoBanus: Jlamnaca, @ypse.

HUroro

IlonsiTHE CIy4allHOTO SKCIIEPUMEHTA.
[Tonsitue coopiThs. Knaccudukarus
coObITrid. Oniepanuu Hal COOBITHSIMH.
[ToHsiTHe BEpOATHOCTH COOBITHSI.
YcnoBHBIE BEPOSITHOCTH. 3aBUCUMBIC U
He3aBHCHUMBIE cOOBITUS. Teopembl
YMHOXXEHUSI BEpOATHOCTEN. TeopeMbl
CJOXeHus BepodaTHocTel. Popmyna
noiHou BepositTHocTu. Popmyna baiteca.
Cxema ucnbitanuii bepnymiu. @opmyna
bepnymm. HauseposiTHelee 4uciio
NOsIBJICHUS COOBITHH B cxeme bepHymu.
O61as Teopema 0 IOBTOPEHUU OIIBITOB.
JlokanbHas U UHTETpaIbHasE TEOPEMBI
Myagpa-Jlamnaca. [Ipocreiimmii
(TtyacCOHOBCKHI) TOTOK COOBITHIA.
®opmymna Ilyaccona.

HUrtoro

24
12

12

OK-6

12 Cnyyaiinast BenmuurHa. 3aKOHBI
pactipenenenus. CUCTEMBI CITydaliHBIX
BEJINYMH

IlonsTHE Cy4yallHON BEJIMYMHBI U €€
3aKoHa pacnpeneneHuss. OTHOMEpHBIE
JVCKPETHBIE CITydaliHble BEIUYUHBL. Psj
pacnpenenenus. DyHKus
pacrpeneneHus OITHOMEPHOU CllydaliHON
BEJIMYUHBI U €€ cBOoMCTBA. [InoTHOCTH
pacpeneneHus OIHOMEPHOU
HEIPEPBIBHON CIIy4allHOM BEJIMYHHBI U €€
cBOMCTBA. YHCIIOBBIE XapaKTEPUCTUKH.
MaremaTnaeckoe oxxuganne. Mopa,
Me€JIMaHa, KBAaHTUJIb CIIy4YalHON
BEJIMYUHBIL. [[ucniepcus cinydaiHoi
BEIUYMHBl. MOMEHTBI CIIy4aliHOI
Benu4uHBL. Pacnipenenenus:
OounomuansHoe, [Tyaccona.
PaBHOMEpHOE, MOKa3aTeNbHOE U
HOPMAJILHOE PACIIPEICIICHMUS.
MHoroMepHsbI€ clly4ailHbIE€ BEJIUUUHBI.
IlonsiTHEe NBYyMEPHON NUCKPETHOU

12

OK-6

CornacoeaHa Ha noptane Ne 15177
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CIIy4ailHON BEJTMYUHBI U €€ MaTpulia
pacnpenenenus. ODyHKUus
pacrpenenaeHus MHOTOMEPHOM
CIIy4ailHOM BEJIMYUHBI U €€ CBOMCTBA.
[InoTHOCTH pacnpeneneHus CUCTEMbI
CIIy4alHBIX BEJINYUH U €€ CBOWCTBA.
XapaKkTepUCTUKH CBSI3U JBYX CIIy4alHBIX
BenunH. KoBapuarus u ko3 puient
koppesnsinuu. Heobxonumoe ycinoBue
HE3aBHCUMOCTH CJIy4aliHbIX BEJIUYMH.
CgoiicTBa K03 puImeHTa KOppesIum.
ITonstue perpeccun. Ilpenensusie
TEOPEMBI TEOPUH BEPOSTHOCTEH.
HepagencrBo YeOnimuépa. [Tonsarue
CXOJIMMOCTH I10 BEPOATHOCTU. 3aKOH
Oonpmmx gucen. Teopema YeObimésa u
0006mE¢nHas Teopema YeObIéRa.
Teopemsbl bepnymu u Ilyaccona.
LlenTpanbpHas npenenbHas Teopema.

Uroro 12
13 DneMeHThl MaTeMaTu4yeCcKoi [Tonstue Bei6OpKU. [IpocTeitmue 6 OK-6
CTaTUCTUKH CrocoObI 00pabOTKH BHIOOPKH.

Omnupuyeckas GyHKLIUS pacipeeIeHuUs.
Br16opouHble mapameTpbl
pactipenenenus. [lonarue oneHku
YHCIIOBOTO IapameTpa. TpeboBaHus k
oneHke. OLeHKka MaTeMaTH4eCcKoro
oxxuganus u gucnepcuu. [lonstue o
JIOBEpUTENIbHOM HHTepBaiie. [locTpoenue
JIOBEpUTEIIBHOIO MHTEPBAIa JUIsl OLIEHKU
MaTeMaTH4ECKOTO 0XKHMJIaHUS.
Craructuueckure MeToj bl 00paboTKu
AKCIEPUMEHTAJIbHBIX TaHHBIX.

Hroro 6
Hroro 3a cemectp 54
Hroro 128

9. CamocrosiTeibHast padoTa

9.1. Tembl 1JI1 CAMOCTOAATEILHOIO M3YUYEeHHS TEOPETUYECKOI YacTH Kypca
Cemectp 1

1. [lepBbIit 1 BTOpOI1 3aMedaTenbHbIe MPEAENIbl U UX CIEACTBUSL.

2. Beckoneuno MaJiple M OECKOHEYHO OOJIBIIINE BETMUNHEI.

3. ['eomeTpuueckuii © MEXaHUYECKUI CMBICI TPOU3BOAHOM.

4.  Teomerpuueckue NpUIOKEHUS TIPOU3BOIHOM.

Cemectp 2

5. YwucneHHble METOBI pelieHus AU depeHnaIbHbIX YPaBHEHHH.
Cemectp 3

6. IIpunoxxeHue Teopuu psiioB K MPUOIMKEHHBIM BbIUMCICHUSIM.
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Bunasl camocrosiTenbHON paboThl, TPYAOEMKOCTh U (OPMUPYEMbIE KOMIIETEHIIH PE/ICTABICHBI B

tabnuue 9.1.
Tabnuma 9.1 - Buabsl camocTosTensHOM paboThl, TPYIOEMKOCTh U (DOPMUPYEMbIE KOMITETEHITUU
dopmupy
Tpyno
. eMble
Bunbl caMmocTosTeIbHOH — €MKOCT
Hazpanus pa3znenos DopMbI KOHTPOJIS
paboThI b,
o  Kowmreren
1017071
1 cemectp
1 DneMeHTEI TNHEHHON IToaroroBka k 3 OK-6 3auet, KonTponbHas
anreOpbl U BEKTOPHOMN MPaKTUYECKUM 3aHATUSIM, pabota
anreopsl. ceMuHapaMm
[TpopaboTka JIEKITMOHHOTO 3
Marepuasna
IToaroroBka k 1
KOHTPOJIbHBIM paboTam
Htoro
2 Ananutudeckas [ToaroroBka k OK-6 3auet, KontponbHas
reoMeTpus MPAKTHYECKUM 3aHATHSIM, pabota
CceMHHapam
[TpopaboTka JIEKITMOHHOTO 2
Marepuasna
[ToaroroBka k 1
KOHTPOJILHBIM paboTam
Uroro
3 BBenenue B aHanus IToaroroBka k OK-6 3auet, KoHCIIEKT
MPAKTHYCCKUM 3aHATHSIM, CaMOIOJITOTOBKH,
ceMUuHapaM KontponwsHas pabora
CamocTosiTeTpHOe 1
U3ydeHue TeM (BOIPOCOB)
TEOPETUYECKON YacTh
Kypca
[IpopaboTka JIEKITMOHHOTO 2
Marepuana
IToaroroBka K 1
KOHTPOJBHBIM paboTam
Hroro
4 uddepennuanpuoe ITonroroBka k OK-6 3auet, KoHcnekr
ucurcieHne QyHKIui MPAKTHYECKUM 3aHATHIM, CaMOTIOATOTOBKH,
OJTHOW U MHOTHX CeMHHapam KonTpomnpHas padota
TICpEMCHHBIX CamocTrosTenbHOE 1
U3y4eHue TeM (BOIpOCOB)
TEOPETUYECKON YacTh
Kypca
[TpopaboTka IEeKIIMOHHOTO 2
marepuala
[ToaroroBka k 1
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KOHTPOJIBHBIM paboTam

Hroro

5 UnTerpansHoe
ucuucieHne QyHKIuu
OJIHOM MEPEMEHHOM .

6 KparHble UHTErpasbl.

IToaroroBka k
HpaKTI/I‘-IeCKI/IM 3aHATHUAM,
CeMHHapaM

[TpopaboTKa JEKIIMOHHOTO
Mmarepuasa

IToaroroBka k
KOHTPOJIbHBIM paboTam

HUroro

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

[TpopaboTka JTEeKIIMOHHOTO
Mmarepuala

IloaroroBka k
KOHTPOJIbHBIM paboTam

Hrtoro

5

OK-6

OK-6

3auet, KonTponbHas
pabota

3auet, KontposnbHas
pabora

Hroro 3a CEMCCTp

2 cemectp

38

7 Teopust nons

8 OOBIKHOBEHHbBIE
TuddepeHraIbHbIe
ypaBHEHHS

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTka JIeKIIMOHHOTO
marepuaia

IloaroroBka k
KOHTPOJBHBIM paboTam

Hroro

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

12
11

CamocTrosTenbHOe
U3y4eHue TeM (BOIpOCOB)
TEOPETUYECKON YaCTh

Kypca

[TpopaboTKa JEKIIMOHHOTO
marepuaia

11

IToaroroBka k
KOHTPOJIbHBIM paboTam

HUroro

26

OK-6

OK-6

3auet, KoHTponbHas
pabora

3auet, KoHncrekr
CaMOIIOITOTOBKH,
KontponpHas pabora

9 DneMeHTHI TEOPUU

MIEPEMEHHOM

(GYHKIMI KOMITJIEKCHON

IloaroroBka k
MPAKTUYECKUM 3aHATHSIM,
CceMUHapam

[TpopaboTka JIEKITMOHHOTO
Marepuaa

OK-6

3aget, KoHTponbHas
pabora
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IToaroroBka k
KOHTPOJIbHBIM paboTam

Utoro 18
Hroro 3a cemectp 56
3 cemecTp
10 YucioBele 1 [ToaroroBka k 26 OK-6 Koucmexr
(YHKIMOHATBHBIC PABI  MPAKTUYCCKUM 3aHSATHUSM, CaMOIIOITOTOBKH,
CEeMHHapaM KoHnTposbHas pabora,
K3aMeH
CamocTosiTepHoe 4 Jx3ame
H3Yy4YCHHE TeM (BOIIPOCOB)
TEOPETUYECKON YacTh
Kypca
[TpopaboTka JIEeKIIMOHHOTO 24
marepuaia
ITonroroBka k 4
KOHTPOJIbHBIM paboTam
Utoro 58
11 Cnyuaiinbie coobiTust 1 IlogroroBka 16 OK-6 Kontponshas pabora,
OCHOBHBIE TIOHSTHUS MPAKTHYSCKUM 3aHSITHIM, DKk3ameH
TEOPHH BEPOSITHOCTEH CEeMHHapaM
[TpopaboTka JIEKITMOHHOTO 14
Marepualia
IToaroroBka k 6
KOHTPOJIbHBIM paboTam
Uroro 36
12 Cnyqaitnas Bennuuna. [loaroroBka k 12 OK-6 KonTpomnpHnas padora,
3aKoHBI paclpeieieHUsl.  MPAKTUYECKUM 3aHITUSIM, DKk3amMeH
CuHcTeMBbl CITyJaitHBIX ceMUHapaM
BCIIMANH [TpopaboTka ITEeKIIMOHHOTO 16
Marepuaia
[ToaroroBka k 6
KOHTPOJBHBIM paboTam
Htoro 34
13 DneMeHThI [TonroroBka k 9 OK-6 DK3aMeH
MaTeMaTHUIeCKOH MPAKTHYCCKUM 3aHATHSM,
CTaTUCTUKH ceMUuHapaMm
[TpopaboTka JTeKIIMOHHOTO 7
Marepuana
Htoro 16
Hroro 3a cemecTp 144
[TonroroBka u caaua 36 DK3aMeH
9K3aMEHa
Hroro 274
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9.2. Bonnpochl Ha MPopadOTKY JEeKUMOHHOI0 MaTepuaJa

1. Marpuiisl, onpeeIuTeN

2. BekTopsl, X JTMHEHHAsS KOMOWHAIIHS

3. JluneiiHBIe POCTPAHCTBA

4.  HccnenoBaHue U pELIEHUE CUCTEM JIMHEWHBIX YPaBHEHUN

5. Ilpsimas Ha IJIOCKOCTH U B IPOCTPAHCTBE.

6. Ilmockocts.

7. KpuBbie Broporo nopsiika.

8.  ®yHkuu# (BCIOMHUTH IIKOITY)

9. IIpenen mocnenoBarenbHOCTH

10. IIpenen ¢pyHKUIUH

11. IlepBblit 3aMeUaTeNbHBIN TIPEEIT U €T0 CIICACTBUS

12. Bropoii 3ameyarenbHbINA IPEIEH U €T0 CIEACTBHS

13. beckoneuHo maibie U O€CKOHEUHO OoubIe (DYHKIIMH, CPABHEHHE, BBIJICIICHHUE INIABHOW YacTH
14. HenpepsIBHOCTb, Ki1accuUKalys TOUYEK pa3pbiBa

15. JluddepennupoBanue cnoxHoM QyHKIUU

16. IIpowm3BogHasi MaTpuIla, YaCTHBIE IPOU3BOIHBIC

17. Tlpou3BonHbIE BBHICIIUX TOPSIKOB

18. IIpou3BogHBIE MTApAMETPHUUECKU M HESBHO 33aJaHHBIX (YHKIIUH
19. Muddepenumanb nepBoro nmopsaka

20. JuddepeHnmansl BBICIIUX MOPIIKOB

21. TlpaBuio JlonuTamns

22.  DKCTPEMYMBI.

23.  YcIoBHBIHN 3KCTpEMyM

24. BrInykibie M BOTHYTBIE (DYHKITHH.

25.  AcUMOTOTBHL.

26. KomriekcHble yncia

27. Tlonsenenue noj 3Hak auddepeHnnana.

28. HMHTerpupoBaHUe 1O YaCTIM

29. HHTerpupoBaHue palMoOHAIBHBIX IpoOeit

30. HHTerpupoBaHHEe UPPALNOHATHLHOCTEH

31. VHTrerpupoBaHHE TPUTOHOMETPHUECKUX BBIPAXKEHUIN

32. OmpeneneHHBIA HHTETPAT

33. KommnekcHbie yncna

34. Tlomsenenwue moj 3HaK qudGepeHIraa.

35. HHrerpupoBaHue MO YaCTIM

36. HHTerpupoBaHHEe pallMOHAIBHBIX APOOEH

37. VIHTerpupoBaHHE UPPALMOHATIBHOCTEH

38. HMHTerpupoBaHHE TPUTOHOMETPHUECKUX BBIPAKECHUI

39. OmpeneneHHbId HHTETPaAT

40. HecoOcTBeHHBIC HHTETPAJIBI IEPBOTO POJIA

41. HecoOcTBeHHBIE HHTETPATBI BTOPOTO POa

42. KpaTHbIe HHTETPAIBI

43. 3ameHa nepeMEHHbIX B KpaTHBIX HHTETpajax

44. KpuBoivHEeHHbIE U TOBEPXHOCTHBIE UHTETpalIbl 1-r0 U 2-r0 poaa
45. TIoTOK, AMBEpreHuus, IUPKYIALUS, BUXpPb BEKTOPHOTO ITOJIS.
46. ®Dopmynsr Ctokca, OcTporpasckoro-I aycca.

47. JIuddepeHnpnanbHble YpaBHEHUS C Pa3IeSIOMIUMUICI IEPEMEHHBIMH.
48. OmHOpomHbie HQdepeHInaTbHbIC YpaBHEHHUS.

49. Jluneitnble quddepeHraIbHbIe ypaBHEHUS.

50. Juddepennmnanpasie ypapHeHUs1 bepHymm.

51. VYpaBHeHus B MONHBIX AU epeHanax

52. JIuddepennmanpabie ypaBHEHUS, JOMYCKAIOIINE TOHMKEHUE TTOPSIKA
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53. Jluneiinbie quddepeHranbHble YpaBHEHUS BBICIIUX TOPSAKOB C TIOCTOSTHHBIMU

ko3 dunuentamu (Mmerox Jlarpanxka)

54. Jluneiinbie qudepeHIranbHbIe YPaBHEHUS BBICIIUX TOPSAKOB C TTOCTOSTHHBIMU

K03 UIIMEHTAMH C NMPABOX YaCThIO CIIEUATLHOTO BUIA

55. CucreMbl TMHEHHBIX OMHOPOIHBIX AUPPEPEHIINATHHBIX YPABHEHHA C TIOCTOSTHHBIMU
K03 UIIMEHTAMH.

56. CucreMbl TMHEHHBIX HEOTHOPOIHBIX U] PEepeHITNATBHBIX YPABHEHUI C TIOCTOSTHHBIMU
ko3¢ dunrenTamu, Mmetoa Jlarpanxka

S57. @®ynkuuu komiiekcHoro aprymenTa (DKII).

58. IlpousBognas OKII.

59. Amnanmutnyeckue QyHKINU.

60. Harerpan ot OKII.

61. YwucnoBblie psIbL.

62. OyHKIMOHAIBHBIC PSIBI.

63. Psanb Oypoe.

64. MWurerpan @ypse.

65. CnyuaiiHble COOBITHSA, BEPOSATHOCTH COOBITHSI.

66. CnyuaitHas omHOMepHas BenmuuHA. Ps pactipenernenus u QyHKIHS pactpeesiCHus.
67. UwucioBble XapaKTEPUCTUKH.

68. JIBymepHas cirydaifHas BeTU4HHA. Marpuia pacupenesieHus U QyHKIHS pacpeeIICHuUs.
69. XapaKTepUCTHKH CBSI3U JIBYX CIIYJalHBIX Benu4rH. CBOMCTBA KO (DUIIMEHTA KOPPEISAIUH.
[TonsiTue perpeccum.

9.3. Bonipocs! 1)1 NOATOTOBKHU K MPAKTHYECKHUM 3aHATUSIM, CEMUHAPaM

Marpuiibl, onpenenuTeny
BexkTopsl, nx auHeiHAsS KOMOUHAIIIS
JInnelHbIe IPOCTPaHCTBA
HccnenoBanue U pelieHre CUCTEM JIMHEHHBIX ypaBHEHUH
[Ipsimast Ha MIIOCKOCTH U B TPOCTPAHCTBE.
ITnockocTs.
Kpussle Broporo nopsjka.
@OyHKIUY (BCHOMHHUTD HIKOJTY)
[Ipenen nmocnegoBaTeIbHOCTH
0. IIpenen dpynkuuu
11. IlepBbIit 3aMeuaTeNbHBIN TIPENET U €0 CIEICTBUS
12. Bropoii 3ameyarenbHbINA IPEEN U €r0 CIEACTBUS
13. bBeckoHeYHO Majble 1 OECKOHEYHO OOJbIINE PYHKITUHN, CPABHEHHUE, BBIICIICHNE TTIABHON YacTH
14. HenpepbIBHOCTB, KJIaCCH(PHKALINS TOUEK Pa3phiBa
15. JluddepennupoBanue cnoxHol QyHKIUU
16. IIpousBogHast MaTpulla, YaCTHBIE POU3BOIHBIE
17. Tlpou3BonHbIe BBHICIIUX HOPSIAKOB
18. IIpou3BoaHbIE MapaMETPUUECKU M HESBHO 33aJaHHBIX (YHKIIUI
19. uddepenunans mepBoro mopsaka
20. JIuddepeHnmansl BBICIIUX MOPSIKOB
21. Tlpaswmio Jlonurans
22.  DKCTPEMYMBI.
23.  YCIOBHBIH 9KCTpEMyM
24. Boinykible M BOTHYTbBIE (DYHKIIMH.
25.  ACHMITOTEHL.
26. KomruiekcHble yncia
27. Tlonsenenwue moj 3HaK qudGepeHInaa.
28. HMHTerpupoBaHuE MO YaCTIM
29. HHTerpupoBaHHE palluOHATIBHBIX IPOOEH
30. HMHTrerpupoBaHHE UPPALMOHATIBLHOCTEH

BOooo~NoORWDNE
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31. HHrerpupoBaHHE TPUTOHOMETPHUYECKUX BBIPAKEHUI

32. OmnpeneneHHBIN HHTETPAT

33. KowmrmnekcHbie yncna

34. Tlogseaenue noj 3Hak auddepeHimana.

35. HMHTerpupoBaHue O YaCTIM

36. HuTerpupoBaHue paliOHAIBHBIX Ipo0ei

37. VHTerpupoBaHHE UPPALMOHATIBHOCTEH

38. HurerpupoBaHue TPUTOHOMETPHUYECKUX BBIPAKEHUI

39. OmpeneneHHbI UHTETPAT

40. HecoOcTBeHHBIC HHTETPAIBI IEPBOTO POJIA

41. HecoOcTBeHHBIE HHTETPAIBI BTOPOTO POAA

42. KparHble HHTETPAJIbI

43. 3ameHa nepeMEHHBIX B KPaTHBIX HHTETpajax

44, KpuBOJIMHEHWHBIC U TOBEPXHOCTHBIC HHTETPpaibl 1-T0 U 2-T0 poaa

45. TloTok, AMBEpPreHIUs, ITUPKYISAIHUS, BUXPh BEKTOPHOTO IMOJIS.

46. ®opmynsl Ctokca, OcTporpazackoro-I aycca.

47. JInddepeHnuanbHble YpaBHEHUS C Pa3ISISIOMIUMUICS IEPEMEHHBIMH.

48. Opnopoxanbsle nuddepeHuanbHbIE YpaBHEHHUS.

49. Jluneitnble qudQepeHnraIbHbIe ypaBHEHHS.

50. uddepenunansusie ypaBueHnus bepuymmu.

51. VYpaBHeHus B moiHbIX auddepeHimanax

52. JuddepeHunanbabie ypaBHEHUS, TOMYCKAIONINE TOHKEHHUE MOPSIKA

53. Jluneiinsie nuddepeHnnanbHbie ypaBHEHHS BBICIINX HOPSIIKOB C TIOCTOSHHBIMU
ko3 dunmrenramu (Mmeron Jlarpanxka)

54. Jluneiinbie qudhepeHIMATBEHBIC YPABHEHUS BBICIINX IMTOPSIKOB C TIOCTOSTHHBIMU
ko3¢ punenTaMu ¢ mpaBoil YaCThIO CHEIMAIBHOTO BHJIA

55. Cucrembl THHEHHBIX OMHOPOIHBIX MU (HEpPEHINATBEHBIX YPaBHEHHH C TIOCTOSHHBIMU
ko3 punentamu.

56. Cucrembl TMHEHHBIX HEOAHOPOIHBIX TU(PEepEeHIINATBHBIX YPABHEHUHN C TOCTOSTHHBIMH
ko3 punmentamu, meron Jlarpanxka

57. ®yukuuu komriekcHoro aprymenTa (OKII).

58. Ilpoussoanas OKII.

59. Amnanmutnyeckue QyHKINU.

60. HWurerpan ot OKIIL.

61. YwucnoBblie psAIBL

62. OyHKIHOHATIHHBIC PSJIBIL.

63. Pansr Oypee.

64. MWurerpan @ypee.

65. IIpeoOpazoBanue Jlamnaca.

66. CiryuaitHble COOBITHS, BEPOATHOCTH COOBITHSI.

67. CnyuaitHas omHOMepHas BenuuuHa. Psan pactipenenenus u GyHKIUS pacipeeieHus.
68. UmcioBbie XapaKTEPUCTUKH.

69. JIBymepHas ciydaifHas BenmuunHa. Marpuia pacnpenesneHus u GyHKIHs pacipeeeHus.

70. XapaKTepHCTUKH CBSI3U JBYX CIIy4alHBIX BeTHurH. CBOHCTBA KOA((PUIIHEHTA KOPPEIISIINH.

IlonsTHE perpeccun.

71. Boibopka. Omnupudeckas GyHKIUs pacnpeencHus. BeiOopodyHble mapaMeTpsl.
pactipenenenus. [loHATHE OIEHKH YUCIIOBOTO IMapaMeTpa

70. Bsibopka. Omnupudeckas GyHKIUs pacnpeencHus. BeiOopodyHbie mapaMeTpsl.

9.4. TeMbI KOHTPOJIBbHBIX Pa00T
Cemectp 1

1. Jluneiinas anreOpa
2. BekropHast anrebpa u aHaTUTHYECKAsE TEOMETPHS

3. HaxoxxeHue npeaesnos.
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4. BpruucneHue mpou3BOIHbBIX.
5. Beruucnenune uHTETpaion

6. KparHsle nHTErpasisl
Cemectp 2

7. Teopus nomns

8. luddepennnanpHbie ypaBHEHUS
9. Teopus hyHKIUI KOMIUIEKCHOTO apryMeHTa

Cemectp 3

10. Panger

11. BeposTHOCTH COOBITHS

12. YucnoBble XapaKTEPUCTHKHU CIyYalHbIX BETUYUH

10. KypcoBasi padora (npoekr)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa AJIsl OHEHKH YyCII€BAEMOCTHU CTYICHTOB

11.1. banabHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — baniapHbIe OLIEHKH 7Sl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHBIN
N MaxkcuManbHbIN MaxkcuManbHbI
DneMeHThI y4eOHOM OaJi 3a epuoI Bcero 3a
O6amn Ha 1-yto KT ¢ Gan 3a nmepuon
JeSITEeNIbHOCTH mexnay 2KT u Ha CEMECTD
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEI] ceMecTpa
1 cemectp
3aver 30 30
Koncnekr 2 1 3
CaMOIIOITOTOBKHU
KonTponbhas pabota 25 23 19 67
Hroro makcumym 3a 25 25 50 100
eproJ
Hapacratomum urorom 25 50 100 100
2 ceMecTp
3auer 30 30
Koncmexr 2 1 3
CaMOTIOITOTOBKHU
KonTponbHas padoTa 25 23 19 67
Hrtoro makcumym 3a 25 25 50 100
nepuoj
Hapacraromum nrorom 25 50 100 100
22
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3 cemecTtp
Koncmekr 3 3
CaMOTIOATOTOBKH
Kontponbhas pabota 22 25 20 67
Htoro makcumym 3a 25 25 20 70
epUo.
OK3aMeH 30
Hapacraromum nrorom 25 50 70 100

11.2. IlepecyeTt 6a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOUKHU
[TepecueT 0aIOB B OLICHKH 32 KOHTPOJIBHBIE TOUKH MIPE/ICTaBICH B Tabmuie 11.2.
Tabmuua 11. 2 — [epecuer 6ayuI0B B OLIEHKH 32 KOHTPOJIBHBIE TOYKH

bayel Ha 1aTy KOHTPOIBHOUM TOUKHU Onenka

> 90% ot MakcuManbHON cyMMbl OaioB Ha aaty KT 5

Ot 70% no 89% ot makcumasibHOM cymMMbl OaiioB Ha aary KT

4
Ot 60% 10 69% OoT MakcUMaIbHON CyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuMasbHON cyMMBbI O6asioB Ha aaty KT

11.3. Ilepecyet cymMMbl 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMbl OaioB B TPAJUIIMOHHYIO H MEXyHAPOIHYIO OLEHKY IPEACTaBIeH B TalnuIe
11.3.
Tabnuua 11. 3 — [IepecueT cymmbl 6aJIII0B B TPAJAUIIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

Htorosast cymma Ganos,

Onenka (I'OC) YYHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xoporio)

4 (xopor1o) (3a4TeHO) 75-84 C (xopor0)
70-74
65 - 69 D (ynoBneTBOpUTENHHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HocpercTaento)
2 (seynosneTBopuTENBLHO) (HE Huxe 60 6annos F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALIMOHHOE 0O0ecreyeHre TUCUUIIIMHBI

12.1. OcHoBHas aUTEpaTypa

1. MarasunnukoB JL.W. Marematuka Ui TyMaHUTapHBIX, OSKOJOTMYECKUX M SKOHOMHUKO-
IOpUANYECKUX crenuanbHocTeil: yueoHoe mocobue / FO. II. IlleBeneB; PenepalibHOE areHTCTBO IO
o0pa3zoBaHMi0, TOMCKHUN TOCYJapCTBEHHBIN YHHUBEPCHUTET CHCTEM YIIPAaBICHHUS M PaJUO3IEKTPOHUKHU. -
Tomck : TYCVYP, 2007 -U. 1. - 259 c. (manmuue B 6ubmmotexke TYCYP - 100 7x3.)

2. Tpunmmon W.D. Jlunelinas anreOpa. AHanuTH4ecKas reoMeTpusi (A7 SKOHOMHUYECKHX
cnenuanbHocTel). YueOnoe mocooue / U. O. I'punmmon, JI. A. I'yrosa, JI.W. Mara3sunnaukos, A. JI.
Mara3zunHukoBa, MunucrepctBo oOpaszoBanust Poccuiickoit ®eneparyu, ToMckuii rocynapcTBEHHBIH
YHUBEPCUTET CHCTEM YIpaBieHHUS u paanodnekTpoHuku. — Tomck: TYCVYP, 2007, — 247¢. (Hanmuuue B
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ouoamoreke TYCVYP - 103 5k3.)

3. ®wuxrenronsi ['M. Kypc auddepennnanbHOro 1 HHTETpaabHOTO HCUUCICHUs: Y uyeOHuK. B 3-
x TT. Tom 1.— 9-e uzn. — U3a-Bo: Jlanw, 2016.— 608 c. [DnekTpoHHEIH pecypc]. [DIeKTpoHHBIN pecypc]. -
https://e.lanbook.com/reader/book/71768/#1

4. ®uxrenronsi ['M. Kypc nuddepenunanbHoro n mHTErpanbHOro ucuucieHus: Y4eOHuk. B 3-
x TT. Tom 2.— 9-e u3a. — Uzn-Bo: Jlanw, 2016.— 800 c. [DaekTpoHHBINA pecypc]. [DneKTpoHHbIN pecypc]. -
https://e.lanbook.com/reader/book/71769/#1

5.  @uxrenromnsil ['M. Kypc nuddepeHimaibsHOro 1 MHTErpajbHOTO UCYUCIICHHS: Y uyeOHuK. B 3-
x TT. Tom 3.— 9-e uzn. — U3a-Bo: Jlanw, 2009.— 656 c. [DnekTpoHHEIH pecypc]. [DAeKTpoHHBIN pecypc]. -
https://e.lanbook.com/reader/book/409/#1

6. MarasunnukoB JL.W. Beicmas wmaremarwka [. [lpakTukym 10 InuHEHHOW anredpe u
aHAJTMTUYECKOM reoMmeTpun: YueOHoe mocobue / JL.W. MarasunaukoB, A.Jl. MarasuHHUKOBA;
MunuctepctBo o0pasoBanus Poccutickoii deneparnu, ToMckuii rocy1apCTBEHHBIH YHUBEPCUTET CHCTEM
yIpaBiIeHUS U paauoueKTpoHuku. - Tomck: TYCYP, 2007. - 162 c. (mHanuuue B 6ubmmoreke TYCVYP - 96
9K3.)

7. Marazunnukos JL.U. [Ipaktukym o nuddepennuanbHOMy HCHHCIEHUIO: Y4yeOHoe mocodue /
JLU. MarazunnukoB, A.Jl. Mara3sunHukoB; MuHucrepcTBo obOpa3zoBanusi Poccuiickoit ®enepanuu,
ToMckuil rocy1apCTBEHHBII YHUBEPCUTET CUCTEM YIPABICHUA U paanodeKTpoHUKH. - Tomck: TYCVYP,
2007. - 212 c. (mammuue B 6nbmorexke TYCYP - 99 5k3.)

8. EmpmoB A.A. HUnrerpampHoe wucuucienue. [luddepeHunansupie ypaBHEHHS: ydeOHOE
nmocooue / A.A. Emsno, T.A. Enbnosa; ®enepanbHOoe areHTCTBO 10O 0Opa3oBaHuio, ToMckwii
TrOCYJapCTBEHHBIN YHHUBEPCUTET CUCTEM YIPABICHHS M paaunodieKTpoHuku. - Tomck: TYCVYP, 2007. -
263[1] c. (manmuuue B 6ubmuorexe TYCYP - 100 3k3.)

9. Ilapeirun I'C. Teopusi BeposSTHOCTEH M MareMarhyeckas CTaTUCTUKA. Te3HChl JEKIHH.
[Dnexktponnbiii  pecypc]. — Tomck: TYCYP, 2012. — 77c. [DnexTtpoHHsld pecypc]. -
http://edu.tusur.ru/training/publications/1764

10. bepurapar A.C., UymakoB A.C. COOpHHUK 3a/1a4 IO TEOPHH BEPOSTHOCTEH M MaTeMaTHYeCKOM
craructuke: yuebnoe nocobue. — Tomck, TYCVYP, 2007. — 167 c. (Hanuuue B 6ubnuoreke TYCVYP - 54
9K3.)

12.2. lononHMTEIBHAS IUTEPATypa

1. byrpos A.C. Beicmias maremaruka: yueOHuk mius By3zoB: B 3 1. / S. C. Byrpos, C. M.
Huxkonbckuii; pen. B. A. CagoBauunii. - M.: Jlpoda, 2006. - ( Beicuiee obpasoBanue. CoBpeMeHHbBIH
yuebHuK) ( Hanuuue B 6ubmoteke TYCVYP - 31 ok3.)

2. IMTucemennsnii /1. T. KoHCTIEKT KM 1O TEOPUH BEPOSTHOCTEH, MaTEMAaTHUECKON CTAaTUCTHKE
u ciyyaiiaeiM npoueccam / JI. T. ITucemennsiit. - M.: Aiipuc-Ilpecc, 2006. - 287[1] c.: nin. - (Bviciee
oOpazoBanue) (Hanmnuue B Oubmmorexe TYCVYP - 48 5k3.)

3. Benruens E.C. Teopus BeposiTHOCTeH: YuebHuk ans By3oB / E. C. Bentuens. - 10-e u3n.,
crepeotutt. - M.: Academia, 2005. - 571[5] c.: un, Tab6mn., rpad. - (Beiciiee oOpa3oBanue) (Hanuuue B
ouommoreke TYCVYP - 228 5k3.)

4. Bentuens E.C. 3amaun u ynpaKHEeHHUS MO TEOPUH BEpOSATHOCTEW: YueOHoe mocobue ams
BTy30B / E. C. Benrtuens, JI. A. OBuapos. - 6-¢ uzn., crepeorut. - M: Akagemus, 2005. - 439[9] c.: Ta6n.,
un. - (Beiciee o6pazoBanue) (Hammuue B ondmmoreke TYCYP - 99 5k3.)

12.3 Y4yeOHO-MeTOAHYECKHE OCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAnYecKHre Moco0us

1. MaraszunnukoB JI.M. Beicmas wmaremaruka [ Ilpaktukym mno nuHeiHo# anrebpe u
aHATUTUYEeCKOW TeoMeTpuu: YdeObnoe mocobue / JI.U. MarasunnukoB, A.JI. Mara3sunaukoBa; Mu-
HUCTEepcTBO oOpaszoBanus Poccuiickoit @eneparun, ToMCKHII TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM
yIpaBieHus: U pagunodnekTpoHuku. - Tomck: TYCYP, 2007. - 162 c. (maHHOE mOcoOHe mpenHa3HaYeHO
U1l IPAKTUYECKON U CaMOCTOSITEIbHOM paboTh! cTyeHToB) (Hannuue B 6ubnuorexke TYCVYP - 97 5k3.)

2. Marasunnukos JI.W. Beiciiast Mmaremaruka. JInHeHas anreOpa U aHATUTHYECKAs TEOMETPHS:
yuebnoe mocobue / JLW. MarazunnukoB, A.Jl. MarasunHukoBa, MHHHCTEPCTBO 00pa30BaHUs
Poccuiickoit  ®eneparun  (M.), ToMCKuii TOCYyIapCTBEHHBIM YHUBEPCHUTET CHUCTEM YIpaBICHUS U
paguosnexkrporuku (Tomck). - Tomck: TMI/IO, 2003. - 176 c. (maHHOE MOcOOME MpeaHA3HAYCHO IS
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MPAKTUYECKOM U CAaMOCTOSTENIbHON paboThI cTyneHToB) (Hamnuue B Oubnunoreke TYCYP - 175 3k3.)

3. MarasunnaukoB JI.U. [Ipaktukym no nuddepernuanpHOMy HCUHCIICHHIO: YueOHoe ocodue /
JLN. MarazunnukoB, A.Jl. Mara3sunaukoB, MunuctepcrBo oOpaszoBanust Poccuiickoit denepauuu,
TomCKkHIl TOCYTapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUSA U PaauodIeKTpoHUKH. - Tomck: TYCVYP,
2007. - 212 c. (maHHOe mocoOHe NpeAHa3HAUYEHO MAJS MPAKTUYECKOH M CaMOCTOSTEIbHOH paboThI
ctynenToB) (Hammuue B oubmmoteke TYCYP - 99 5k3.)

4. MarazunaukoB JI.W. Beicmias waremaruka. BBenenwe B MareMaTHyecKuil  aHaM3.
Huddepenunanbioe ucuucieHue: ydeObnoe mocodbue / JIL.U. MarasunaukoB, A.JI. MarasuHHUKOB;
MunuctepctBo oOpazoBanus Poccuiickoit ®@enepanuu (M.), ToMCKUil TOCYIapCTBEHHBIN YHHUBEPCUTET
CUCTEM ympaBiieHus u paauodekTpoHuku (Tomck). - Tomck: TMIZIO, 2003. - 191c. (manHOE TIOCOOHE
MPEIHA3HAYEHO JJISl MPAKTUYECKOM M CaMOCTOATENBbHOM pPabOThl CTyNEHTOB) (Hamuuue B OMOIMOTEKe
TYCVYP - 154 5k3.)

5. EmpnoB A.A. UnrterpampHoe wucuucienue. [luddepeHnunansabie ypaBHEHHS: ydeOHOE
nmocoobne / A.A. EapnoB, T.A. EnbioBa; ®enepanbHoe areHTCTBO IO 00pa30BaHUIO, TOMCKHIA
rOCYIapCTBEHHBIH YHUBEPCUTET CHUCTEM YIIpaBlIeHUA U paauodnekTpoHuku. - Tomck: TYCVYP, 2007. -
263[1] c. (maHHOE MOCOOME MpeIHA3HAYEHO AJISl MPAKTUYECKOW U CaMOCTOSTENbHOM pabOThl CTY/IEHTOB)
(mamuue B oubmmotexe TYCVYP - 100 2k3.)

6. EnpnoB A.A. Boicmmas maremaruka II. IlpakTukym 1O HHTErpaibHOMY HCUYHMCICHUIO U
maddepeHnraIbHbEIM ypaBHeHUsIM: yueOHoe mocobue / A.A. EmpnoB, T.A. EnsnoBa; PenepanbpHoe
areHTcTBO Mo oOpazoBanuio (M.), ToMckuil TOCyIapCTBEHHBI YHHBEPCUTET CHUCTEM YIIPABICHHS U
paguosnexktponuku (Tomck). - Tomck: TYCVYP, 2005. - 204 c¢. (nanHoe mocoOue MpeaHa3HA4YeHO I
MIPAKTHYECKON U CaMOCTOSITEIbHON paboThl cTyneHTOB) (Hanuuue B oubnuoreke TYCVYP - 285 5k3.)

7. Marasunnukos JI.U. Beicmiag maremaruka I1I. @yHKIMM KOMIUIEKCHOTO IEPEMEHHOTO. Psabl.
HHuTterpanbabie peoOpa3zoBanus: YueOHoe nocodue / JI.M. MarasuHHHUKOB, MUHHCTEPCTBO 00IIEro u
npodeccrnoHansHoro obdpazoBanus Poccuiickori ®eneparyn, TOMCKUI TOCYIapCTBEHHBI YHUBEPCUTET
CUCTEM YIIPABICHUS U PAJAUOIIEKTPOHUKH — 2-¢ u3l. - Tomck: TYCVYP, 2002. - 206 c. (zanHoe nocobue
MPEIHA3HAYCHO JUISI MPAKTHYECKOM M CaMOCTOSTEIBHOW PAa0OTHI CTYNECHTOB) (Hamu4We B OMOIMOTEKe
TYCVYP - 289 ax3.)

8. Marasunnukos JI.M. Beicmas maremaruka IV. Teopus BeposTHOCTEH: ydeOHOE mocodue st
By30B / JL.LU. Mara3unnukos; MunucrepctBo oOpasoBanusi Poccuiickoit ®enepanuu (M.), Tomckuit
TOCYIapCTBEHHBIN YHUBEPCUTET CHCTEM YIIpaBICHUS U paguodnekTpoHuku (Tomck). - 2-e u3g., mepepad.
u jgon. - Tomck : TYCVYP, 2000. - 151 c. (maHHOe mocobue NpeaHa3HaueHO JIsi MPAKTHYECKOW U
CaMOCTOSITENIbHOM paboThI cTy/ieHTOB) (Hannuue B Oubnuoreke TYCVYP - 175 3k3.)

12.3.2 YuyeOHO-MeTOAMYECKHE MOCOOHS AJIsl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeTOAUYEeCKUE MaTepHallbl Al CAaMOCTOSTENIHHON U ayAUTOPHON PabOThl O0YYarOIIUXCS
N3 4YHcCJjia MHBAJINUIOB HpGZ[OCTaBJUIIOTCSI B (1)opMax, aI[aHTI/IpOBaHHI)IX K Ol"paHI/ILIeHI/IﬂM nux 3I[Op0BI>5[ nu
BOCIIpUATHS UH(DOPMAITUH.

JList 1M1 ¢ HAPYIIEeHUSIMU 3PEeHUsI:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B TIe4YaTHON (hopMe YBETUYECHHBIM MIPUPTOM.

Jliis1 NI ¢ HAPYIIeHUSIMU CJIyXa:

- B (hopme 3IEeKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo (hopme.

JIais1 U1 ¢ HAPYIIEHUSIMU ONOPHO-BUIaTeJILHOIO annapara:

- B (hopme 3IEeKTPOHHOTO IOKYMEHTA;

— B re4aTHoi (opme.

12.4. ba3bl naHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBI M TpedyeMoe
NporpaMMHoe odecrnedyeHmne

1. bubmuoreka TYCVYP - http://lib.tusur.ru/

2. Hayuno-o6pasosarensubiii mopran TYCVYP - http://edu.tusur.ru/
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13. MarepuajibHO-TEXHHYECKOE o0ecnedyeHue QU CIUTITUHbI
13.1. O01mue TpeOOBaHUSA K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHU 0 TN CIIUTITHHbI

13.1.1. MarepuaibHO-TeXHHYECKOe O0ecrevyeHue 1JIs1 JIeKIIUOHHBIX 3aHATHIl
Jns mpoBeneHUs 3aHATHI JEKIMOHHOTO THIIA, TPYNIIOBBIX W MUHIAMBHUAYAJbHBIX KOHCYJbTALIHM,
TEKYILEr0 KOHTPOJIA U MPOMEXKYTOUYHOM aTTECTAIl[MU UCHOJIb3yeTcsl yueOHasi ayTUTOpHs, C KOJIHYECTBOM
MOCAOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHAas JTOCKOM M CTaHAApPTHOW yueOHOM Mebemnbio. MiMeroTcs
HaIISIIHbIE TOCOOUS B BUJIE TIPE3EHTALIMI 110 JIGKIIMOHHBIM pa3/iesiaM JIUCUUTUIUHEIL.

13.1.2. MarepuaibHO-TEXHHYECKOE O0ecreuyeHue AJisl NPAKTUYECKUX 3aHATHIl
Bo3MoxkHOCTE paboTaTh B KOMITBIOTEPHOM KJIacce U3 pacuéTa OMH KOMITBIOTEp Ha CTY/IEHTA.

13.1.3. Marepua/ibHO-TeXHHYECKOe o0ecrneuyeHne IJIsi CAaMOCTOSITEIbHOM padoThl
s camocTosTeNnsHOM pabOThl UCHONB3yeTCsl yueOHasi ayTuTOpUs, C KOJTUYECTBOM IOCAJAO0UYHbBIX
MECT He MeHee 22-24, 000pyaoBaHHas JOCKOW U CTaHJapTHON y4eOHOH MeOelbIo.

13.2. MarepuajibHO-TeXHHYECKOe oOecreyeHne TUCUUIIIMHBI JJIS JIMI C OTPAHUYEHHbIMU
BO3MOXKHOCTSIMHU 310POBbS

OcBoenne nucuuruinHbl gunamMu ¢ OB3 ocyiecTBiasieTcs: ¢ UCMOIb30BAaHUEM CPENICTB 00yUeHUs
0011IeTO U CIIENHMAIbHOI0 Ha3HAUYECHHS.

[Ipu o0Oy4eHHH CTYIEHTOB ¢ HAPYUIEHUSIMH CJyXa [PEeIyCMOTPEHO UCIOJIb30BaHHE
3BYKOYCWJIMBAIOLLEH anmnaparypbl, MYJIbTUMEAUNHBIX CpPEICTB U JPYIrUX TEXHUYECKUX CPEICTB
npuema/mepenadn yaeOHoi nH(OpMAaIMu B JOCTYIHBIX (hopMax Jjisi CTYICHTOB C HAPYIICHUSIMH CIyXa,
MOOUIIBHOM CHUCTEMBI OOY4YEeHHs IJIsl CTYACHTOB C WHBAJIUIHOCTBIO, MOPTATUBHOW WHAYKIHOHHOU
CUCTEMBI. YueOHas ayAuTOpHs, B KOTOPOH OOydarOTCsl CTYIACHTHI C HapyIICHHEM Ciyxa, o0OpymoBaHa
KOMIIBIOTEPHON TEXHUKOH, ayJUOTEXHUKOH, BUIACOTEXHUKOM, 3JIEKTPOHHOM IOCKOH, MYIbTHUMEIUMHON
CHCTEMOM.

[Ipu oOy4eHHM CTYJEHTOB € HAPYUIEHUSIMH 3PEHHUSIMH TPEIYCMOTPEHO HCIOJIb30BaHUE B
JIEKIIMOHHBIX M YYEOHBIX ayIUTOPUSIX BO3MOXXHOCTH IIPOCMOTPA YAAJICHHBIX 00BEKTOB (HAaIIpUMEp, TEKCTa
Ha JIOCKEe WM CJaii/ia Ha 9KpaHe) MPU OMOIIY BUACOYBETMUUTENCH sl YIAIEHHOTO MPOCMOTpa.

[Ipu 0OydeHHM CTY/IEHTOB € HAPYLIEHUSIMH OMOPHO-ABUIaTEIbHOI0 aANNAPaTa UCIOIb3YIOTCS
aNbTEpPHATUBHBIE YCTPONCTBa BBOJAAa MH(GOpPMAIMU U Jpyrue TEXHUYECKHUE CPENICTBA IMpHeMa/Tepenadn
yueOHOM mH(OpMaIu B AOCTYNHBIX (hopMax JUisi CTYIEHTOB C HAPYIICHUSIMU OTIOPHO-IBUTATEIIEHOTO
anmapara, MOOUIILHOM CUCTEMBI OOYUYEHHUS ISl JIFOAEH ¢ MHBAIHMIHOCTHIO.

14. ®oHJ OLIEHOYHBIX CPEICTB

14.1. OcHoBHBIC TPeOOBaHUS K (JOHY OLCHOYHBIX CPEACTB U METOANYECKHE PEKOMEHIALUHT

CDOH)I OLCHOYHBIX CPCACTB W THUIIOBBIC KOHTPOJIBHBIC 3adaHHWs, HCIIOJIB3YCMBIC IJId OICHKH
c(OPMHUPOBAHHOCTH W OCBOEHHUS 3aKpEIUIEHHBIX 3a AMCHUIUIMHON KOMIETEHUMI Npu MpPOBEIECHUU
TEKyIIeH, MPOMEXYTOUHOM aTTecTaluy 10 TUCIMIUIMHE IPUBEACH B IPUIOKEHUH K pabodeill mporpaMme.

Jlns obecnieuenus npoiecca oOy4eHHs] U pelleHus 3a7ad oO0ydyeHHUs HCIOJIBb3YIOTCS CIEeNyIOIIHe
Marepuabl:

-MCTOAUYECCKUEC MaTCpPUaJIbI, OIIPCACIIAOIINE MTPOUCAYPbl OCHUBAHWA 3H3HPII>1, yMeHHﬁ, HAaBBIKOB
U (MJTM) OMBITA AEATEIBHOCTH, XapaKTEPU3YIOUINX ATAIbl (POPMUPOBAHHS KOMIIETECHIIUI COITIACHO ITyHKTa
12 paGoueil mporpammbl

14.2 TpeGoBanusi K (POHIY OLIEHOYHBIX CPEACTB AJIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbS
Jns CTYIEHTOB € HHBAJIUIHOCTBIO MPEITYCMOTPEHBI JOINOJHUTENbHbIE OIIEHOYHBIE CPEICTBA,
TepeueHb KOTOPBIX YKa3aH B TaOIHIIE.
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Tadauua 14 — lonoJiHUTEIbHBIE CPECTBA OLIEHUBAHMS JJISl CTYAEHTOB ¢ HHBAJU/IHOCTHIO

Kareropuu ctyneHnTos

Bubl TOTIOTHATENEHBIX OICHOUHBIX
CpEncCTB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB O0yUCHUS

C HapymeHusiMu
ciyxa

TecTpl, MUCbEMEHHBIE CAMOCTOSTEIbHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBaHue 1o BOIIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIHLHOTO
armapara

IIOKa3aHUsAM

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, TMCbMEHHbIE
CaMOCTOSITeNIbHBIE pabOTHI, BOIPOCHI K
3a4eTy

C orpannuenusmMu 1o  TecTsl, MUCbMEHHBIC CAMOCTOSTEIBHBIC
00LIEMETULIUHCKAM

paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
METOIaMU

[IpenmyIiecTBEHHO TPOBEPKA
METOJIaMU, UCXO/ISl U3 COCTOSTHUS
o0yyaronierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTonnyeckue peKOMEHIAMH M0 OLEHOYHBIM CPeICTBAM JIJIs JIUI[ C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

Hns crynentoB ¢ OB3 mnpemycmarpuBaeTcss goctynHas (opma MNpeaoCTaBiIeHHsS 3aJaHuil
OIICHOYHBIX CPEJICTB, & UMEHHO:

- B Ie4aTHOM (hopme;

- B Me4aTHOU (hopMe C YBETMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UYTEHUSI aCCUCTEHTOM 3aJIaHUs BCIIYX;

- MPEIOCTaBIICHUE 3aJaHHsI C UCIIOIB30BaHUEM CYpPIOTIEPEBOIA.

CryaeHTaM ¢ MHBAJIUAHOCTHIO YBEJIIMUMBAETCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOHTPOJBHBIC
BOMPOCHL. ISl TakuX CTYIEHTOB MpeaycMaTpuBaeTcs AOCTYMHas Gopma MPEIOCTaBICHUS OTBETOB Ha

3aJaHusd, a HUMCHHO:

- INNUCBbMCHHO Ha 6YM3.FC;

- Ha6op OTBCTOB HA KOMIIBIOTCPE;

- Ha6op OTBCTOB C UCIIOJIB30BAHHUEM YCIIYT' ACCUCTCHTA,

- MMpEACTaBIICHUEC OTBCTOB YCTHO.

Hpouenypa OLICHUBAaHHUA PE3YJIbTATOB O6y‘lCHI/ISI WHBAJIMAOB IO AUCHUINIMHE MPEAYCMATPHUBACT
npeaoCTaBJICHUC HHq)OpMaHHH B Q)opMax, AIalITUPOBAHHBIX K OTPAaHUYCHHUAM HUX 300POBbA U BOCIIPUATHA

uHpOpMaLUK:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hOpME YBEITUUCHHBIM IIPHUQPTOM.

JUJ1s1 JIML ¢ HAPYLIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B MIe4aTHOU (opme.

JlJ1s1 JINI ¢ HApYUIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B re4aTHoM (opme.

[Tpu HEOOXOAUMOCTH JIJIs1 OOYYAIOIINXCSI ¢ MHBATUIHOCTHIO TIPOIIEypa OLICHUBAHUS PE3yJIbTAaTOB
00y4eHUsT MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIlOB.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(MpaKTHKHM) M TpPEACTaBIAeT cO00M COBOKYIMHOCTHh KOHTPOJIBHO-U3MEPUTENLHBIX MaTrepHuajoB (TUIOBbIC
3a/1auu (3aJaHus), KOHTPOJIbHBIE PA0OThI, TECTHI U AP.) U METOIOB UX UCIOJIb30BAHMUS, IPEIHA3HAYCHHBIX
AJI UBMEPCHUA YPOBHA JOCTHIKCHUS CTYACHTOM YCTAHOBJICHHBIX PE3YJILTATOB 06Y'-I€HI/I$I.
®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS

YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTAalMU CTYIAEHTOB.

[TepedeHb 3aKpeIICHHBIX 33 TUCIUTIIMHOMN (MPAKTUKON) KOMITETEHIIUH MTpUBEeH B Tadmuie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMyIUPOBKA KOMIIETEHLIUN

Oransl GOPMUPOBAHUS KOMITETCHIIUI

OK-6 CIIOCOOHOCTBIO OPraHU30BaTh CBOIO PaboTy
paau JOCTHKEHUS MOCTABICHHBIX LIEICH U
TOTOBHOCTBIO K UCTIOJIb30BAaHHIO
WHHOBAIIMOHHBIX HICH

JloikeH 3HaTh OCHOBHBIE OHATUS U
METO/BI PELICHUS 33134 alIreopsl,
reoMeTPUH, MaTEMATHUECKOr0 aHaJIu3a,
BKJTI04as psabl M uHTerpain dypee,
0OBIKHOBEHHBIX AU HepeHITHATBEHBIX
YpaBHEHHIA, TEOPUU PYHKITHHA
KOMILJIEKCHOM MEpEeMEHHOM, TEOPUHU
BEPOATHOCTEW M MATEMAaTUYECKOU
CTaTUCTUKH UCHOJb3YIOIIUXCSA IPU
M3y4eHUH OOIIETEOPETUYECKUX U
CHelHaIbHbIX AUCLHUIUINH U B
WHKEHEPHOMU ITPAKTHUKE.

JloikeH yMeTh IPUMEHSITh
MaTreMaTu4eCKHe METOMbI IS PEIICHHS
IPAaKTUYECKUX 3a/1a4 U M0JIb30BaThCs MPU
HE0OXOMMOCTH MaTeMaTU4eCKOI
JUTEPaTypou.

JloiKeH BIaieTh OCHOBHBIMU METOJIAMH
peLIeHHs TUTIOBBIX MPO(ecCHOHATbHBIX
3aj1a4, COOTBETCTBYIOLIHM
MaTreMaTH4eCKUM ammaparoM.

O6HII/Ie XapaKTCPpUCTUKH oka3areie u KPpUTECPUCB OLCHUBAHUA KOMHCTGHHHP'I Ha BCEX ITariax

NpUBEACHBI B Tabiuie 2.

Tabnuna 2 — O61mre XapakTepUCTHUKU MTOKa3aTeaei 1 KpUTEPUEB OIICHUBAHUS KOMIIETEHITUI 10 dTaram

[Toka3arenu n
3HaTh VYMeTh Bnaners
KpUTEPUH
Otnnyno (Beicokuit OOmanaet Gaktuueckumu  OOnanaeT 1uana3zoHOM Kontponupyer paborty,
YPOBEHD) U TEOPETHUUECKUMHU IIPAKTUYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
3HAHUSAMH B IIpesenax TpeOyeMbIX Ui pa3BUTUSL  COBEPILIEHCTBYET JIEHCTBUS
u3y4aeMoil obiactu ¢ TBOPYECKUX PELICHUH, paboThI
IIOHMMAaHHEM I'PaHUL] abcTparupoBaHus
PUMEHUMOCTH npobiem
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Xoportio (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (TTOPOTrOBBIH
YPOBEHD)

3HaeT (aKThl, IPUHIIUIIBL,
MPOILIECCHI, 001ITHE
HOHATHS B Tpeeaax
u3y4aemoil obiactu

Oo6nagaet 6a30BBIMUA
0OIIMMU 3HAHUSMU

O0Onamaer Qrama3oHOM
[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX ISl pEeLIeHUs
OTIpeJIeJIEHHBIX MPO0OJIeM B
00JIaCTH UCCIIEA0BAHMS

O0mamaeT OCHOBHBIMHA
YMEHUSAMH, TPEOYeMBIMH
JJIs BBITIOJIHCHUSL HpOCTBIX
3a/1a4

2 Peaau3zanus KoMmneTeHIIHI

2.1 Komnerennust OK-6

OK-6: criocoOHOCTBIO OpPraHHW30BaTh CBOIO PabOTy paau OCTHKEHUsS MMOCTABJICHHBIX IeNed U
TOTOBHOCTBIO K UCIIOJIb30BAHUIO MHHOBAITMOHHBIX UIICH.

s hopMHUpPOBaHUS KOMIIETEHIIMH HEOOXOIUMO OCYIIECTBUTH P/l 3TAOB. DTarbl OPMUPOBAHUS
KOMIICTCHIIUHM, MPUMEHSEMbIC JUISI STOrO BHUJbI 3aHATUH M HCHOJB3YeMbIC CPEICTBA OIICHUBAaHUS
IIpeJICTaBlIeHbI B Ta0nuue 3.
Tabmuia 3 — Dranbl GopMUpPOBaHUS KOMIIETCHIIUH U HCIIOJIb3yEeMbIC CPEICTBA OLICHUBAHUS

bepet oTBeTCTBEHHOCTH 32
3aBepIICHHE 3a/1a4 B
UCCIIC/IOBAHHH,
MPUCIIOCA0INBACT CBOE
MOBEJICHUE K
00CTOATEIHCTBAM B
perieHuu npoodiieM

Pabotaer npu npsimom
HaOJIOAEHUHT

r€OMETPUHU, OCHOBHBIE
MOHSATHUSA
MaTeMaTH4eCcKOro
aHanusa,
COOTBETCTBYIOLIUN
MaTeMaTH4eCKUH arapar;
METO/Ibl, CIIOCOOBI U
CpelCTBa MOTYYEHU,
XpaHeHus1, TepepaboTKu
MaTeMaTH4€eCKOMI
uH(pOpMaIUH, IPUHATHIC B
JTUHEWHOU anredpe u
AHAJIUTUYECKOMN
reOMEeTpHH, B
MaTeMaTH4eCKOM aHaJIH3e.

Cocrasn 3Harb YmMmeTb Brnaners
Coneprxanue OCHOBBI JINHENHOH MIPUMEHSATHh METOJIBI, OCHOBHBIMHU METOIAMU
JTaloB anreOpbl M AaHAIMTUIECKON CIIOCOOBI M CPENICTBA peLIEeHHS TUIIOBBIX

MONTyYEHUS], XPAaHECHHUS,
nepepaboTKu
MaTeMaTH4eCcKOn
uH(popMaIy, NPUHITON B
TUHEHOH anrebpe u
AHATUTUYECKON
reoMeTpuN, B
MaTeMaTH4eCKOM aHaJn3e
JUISL PELLIEHUS TUTIOBBIX
npodeccroHalIbHbIX 3a]1a4
C IIPUMEHEHUEM
MH(OPMaIIMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUN U
II0JIb30BaThCsl IPU
HEOOXOIMMOCTH
MaTeMaTH4eCKOi
JIATEPATYPOU.

npodeccruoHaNbHbBIX
3a/1a4, COOTBETCTBYIOIIUM
MareMaTH4eCcKUM
anmnapaTrom.

Buner 3ansatuii

e [IpakTnueckue
3aHATUS;

o Jlekmmu;

e CamMocrosiTenbHast
pabora;

e [IpakTnueckue
3aHATUS;

o Jlexmuu;

e CamMocrosiTenbHast
pabora;

e CamMmocTosTeILHAS
pabora;

Hcnons3yemslie
CpencTBa
OLICHUBAHUs

e KoHTpombHas paboTa;
e KoOHCIIEKT
CaMOIIOATOTOBKHU;

e 3ayer;

e DK3aMeEH;

e KoHTponbHas paboTa;
o Koncmekr
CaMOIIOATOTOBKHU;

e 3ayer;

e DK3aMEH;

e 3auer;
e DK3aMeEH;

@opMyInUpoBKa TOKa3aTelned MW KPUTEPUEB OLIEHUBAHUS JIaHHOM KOMIIETEHIIMU TpPUBEACHA B
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Tabimue 4.

Tabnuna 4 — [Mokazareau U KpUTEPHUH OIEHUBAHKS KOMITETCHIIUH HA dTanax

3HAHUSIMU B IIpeieniax
n3y4yaemoi obaactu ¢
HOHMMaHUEM TPaHHI

MMPUMCHUMOCTH,

Cocrasn 3HaTh YmMmeTh Bnaners
Otmuno e OOnanaer e OOnanaer nuanazoHom e KoHTpomupyet padory,
(BBICOKHM ypOBEHb)  (haKTHYECKHMHU H MPAKTUYECKUX YMEHUH, IIPOBOJUT OLICHKY,

TEOPETUUECKUMU TpeOyeMBbIX ISl pA3BUTUSI  COBEPIICHCTBYET

TBOPUYECKUX PEIICHHIA,
abcTparupoBaHus
npo0iem;

JeHCTBUSI pabOTHI;

Xoporiro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIBH
0 (TOPOTrOBBIH
YPOBEHD)

e 3HaeT (akThl,
MIPUHIIMITBI, IPOLIECCHI,
0011IKEe TOHATHS B
mpeenax u3ydaeMon
00J1aCTH.

e OOmamaer 6a30BBIMU
0OLIMMHU 3HAHUSAMU.

e OOsagaer nuana3oHOM
MPAKTUYECKUX YMEHUH,
TpeOyeMBbIX AJIs1 PEeLICHUs
OIIpeICJIEHHBIX MTPOOIEM
B 00J1aCTH UCCIIEJOBAHUS.

e OOagaer OCHOBHBIMHA
YMEHUSMHU, TPEOYEMbIMH.
JUISL BBITTOJTHEHHUS
MPOCTHIX 33j1ad.

e beper
OTBETCTBEHHOCTH 3a
3aBepIleHHE 33]1a4 B
UCCIIEJIOBAHUH,
pUCIIOcabIuBaeT CBOE
MOBEJICHUE K
00CTOATENLCTBAM B
peleHuu IpoodIemM

e PaboraeT npu npsamMom
HaOJIIO/IEHUN.

ACATCIIbHOCTH,

3 TunoBbie KOHTPOJIbHbIE 321aHUSA
s peanuzanuy BbIIICTIEPEYUCIEHHBIX 3a7a4 00y4eHUs! HCIONb3YIOTCS THUIOBBIE KOHTPOJIbHBIE
3a/IaHMsI WM MHBIE MaTepualibl, HEOOXOAMMBIC ISl OIEHKH 3HAHWM, YMEHUMW, HABBIKOB W (WMJIM) OIBITA

XapaKTCpU3yrOIux STallbl

00pa3oBaTebHO MPOTrPAMMBI, B CJISIYIOIIEM COCTaBE.

Cemectp 1

3.1 Bonipochl Ha caMONOATOTOBKY

1. Ilepsslii u BTOpO# 3aMevaTeNIbHbIE MPEAEIbl U UX CIE/ICTBUS.
2. beckoHeuHO Masble U OECKOHEUHO OOJIbIINE BETUYNHBI.

3. Teomerpuuecknii 1 MEXaHUYECKHIA CMBICI TPOU3BOTHOM.

4. Teomerpuueckre MPUIOKEHHS TPOU3BOJHOM.

Cemectp 2

(dbopMupoBaHUA KOMIIETEHIIMH B TMPOLECCE OCBOCHHS

5. YUucneHHble METOBI pemieHus AuQdepeHnaIbHbIX YPaBHEHHH.
Cemectp 3
6. [TpunoxxeHue Teopun PsAAOB K MPUOIMKEHHBIM BBIUHCICHUSIM.

3.2 3auér
— Cemectp 1
1 OmnpeneneHne MaTPHIIbI pa3Mepa mxn.
2 OnpeneneHus KBapaTHOM, TPEYroNIbHOM, JMArOHAILHOW U SIMHUYHON MaTpUIL.
3. Omnpe/ieieHre paBeHCTBAa MaTPHIL.
4 Omneparyu CIOKEHHsI, TPOU3BEICHUS MATPUI] M YMHOXKCHHS MaTPHIIBI HA YHCIIO,

TPaHCIIOHUPOBAHUS.
5. Omnpenenenne NepecTaHOBKY U MHBEPCHUHU B HEM.
6. Brruucnenune onpenenureneii: 2-ro, 3-ro nopska.
7. JlaiiTe onpeniesieHne onpenenuTesns nopsaaKa n.
8. Kak u3meHnurcs onpeenurens Npy TPaHCIOHUPOBAHUN MaTPULIbI?
9. UeMy paBeH oOmpeaenuTellb, UMEIOIINA CTPOKY WM CTOJIOCI, HETHKOM COCTOSIINA u3
HYJIEH?
10.  Kak u3mMeHHTCS OINpeeNnuTelNb, €CIH €ro CTPOKY WM CTOJIOEI] YMHOXKHUTH Ha uucio k?
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11.
12.

Kak u3MeHHTCS OnpeieNIuTeNb, €CJIH B HEM MePECTaBUTh JIBE CTPOKH WJIH JIBa CTOIONA?
Kak u3meHHTCs ornpenenuTens, eclid K Kakoi-1100 ero cTpoke MpruOaBUTh IPYTYIO CTPOKY,

YMHOKEHHYIO Ha HEKOTOPOE YHCII0?

13.
14.
15.
16.
17.

18.
19.
20.

UeMy paBeH onpeaennTenb, MMEIOIIMN 1B MPOMOPIMOHAIIbHBIE CTPOKHU?
Kak cBs3anbl Mexay coboii onpenenutenu Matpuiy, A u AA?

Yemy paBeH onpeeIuTeNb Mpou3BeneHust Matpuiy, A u B ?
Onpenenenne MUHOpA TIOpsiIKa K .

Onpenenenne muHopa M; j VIeMEHTa ;.
Omnpenernenne anreOpanaecKoro TONOIHEHHS A j DIeMeHTa &;; .
Cas3b MuHOpa M; ju A i anreOpandecKoro JOMOTHEHUS.

Teopema 0 cymMMe MpOU3BEICHUN SIEMEHTOB OIHOW CTPOKM Ha aireOpanydeckue

JIOTIOJIHEHUS DJIEMEHTOB JPYTrO CTPOKH.

21.
22.
23.
24,
25.
26.
217.
28.
BEKTOPOB.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
YPaBHEHUHU.
56.
o7.
YpaBHEHUU.

Ornpenenenne 0OpaTHON MaTPHUIIBL.

YcnoBue CylIecTBOBaHHUS U MPABUIIO BEIYMCIICHUS OOPAaTHOM MaTpHIIbI.

Pemenne marpuunoro ypasHenus A- X =B, ecim det A=07?

Pemenne marpuunoro ypasHenus Y - A=B, eciu det A=07?.

Onpenenenye TMHEHHOTO MPOCTPAHCTBA.

Omnpenenenue TMHEHHON KOMOMHALIMY BEKTOPOB.

Onpenenenye TMHEHHO 3aBUCUMON 1 JIMHEWHO HE3aBUCUMOM CUCTEM BEKTOPOB.

Teopema 0 HEOOXOAMMOM U JOCTAaTOYHOM YCJIOBHH JIMHEHHOW 3aBUCUMOCTH CHUCTEMBI

Teopema 0 TMHENHHO 3aBUCUMOMN NOACUCTEME BEKTOPOB.

Teopema o0 nopcucTeMe JIMHEMHO 3aBUCUMOM CUCTEMBI BEKTOPOB.

[TpuBeauTe mpuMepsl TMHEHHBIX TPOCTPAHCTB.

Omnpenenenue 0a3zuca n-MepHOTo JUMHEHHOTO MPOCTPAHCTBA.

Teopema o pa3noxeHHH BEKTOpa 1o 0a3ucy B IMHEHHOM IMPOCTPAHCTBE.
Omnpenenenre KOOpIMHAT BEKTOPa B TMHEWHOM MPOCTPAHCTBE.

Omnpenenenne panra MaTpyilbl 4€pE3 MUHOPHI.

Omnpenenenue 6a3ucHOr0 MUHOPA, 0A3MCHBIX CTPOK U CTOJIOLIOB MaTpPHIIbL.

Teopema 0 6a3UCHOM MUHOPE.

Teopema 0 HEOOXOUMBIX U IOCTAaTOYHBIX YCIOBHIIX PABEHCTBA HYIIO ONPEAETUTENS.
OneMeHTapHble MPeoOpa30BaHUsI MaTPHIIbI

OrnpezenieHne paHra MaTpUIlbl Yepe3 TUHEHHYIO 3aBUCUMOCTD CTPOK (CTOIO1I0B) MaTPHIIHI.
Onpenenenue noanpocrpancTa. [lonsTue muHelHOM 006010YKH.

Kakoe nuHeitHoe MpoCTPaHCTBO HA3bIBAETCS €BKIMI0BBIM?

Kakue nBa BexTopa u3 Ep, Ha3bIBarOTCS OPTOrOHAIBHBIMU?

Teopema 0 TMHEHHON HE3aBUCUMOCTH OPTOTOHAJIBHON CUCTEMBI BEKTOPOB.

Marpuua nepexoaa oT 0JJHOro 0asuca K JIpyromy.

@opMyIibl, CBA3BIBAIOIINE KOOPIMHATHI OJHOTO M TOTO K€ BEKTOpa B JIByX Oa3ucax.
Onpenenenre OPTOHOPMUPOBAHHOTO Oa3uca.

CpoiicTBa MaTpHulLbl Iepexoja OT OJHOIO OPTOHOPMHUPOBAHHOIO Oa3uca K APYromy.
OrnpenenieHne CUCTEMBI JIMHENHBIX YPaBHEHMI.

Omnpenenenne pelieHUs: CUCTEMBbI JIMHENHBIX YPABHEHU.

Omnpenenenrs COBMECTHBIX, HECOBMECTHBIX, ONPEIEIIEHHBIX U HEOMPEIETIEHHBIX CUCTEM.
Teopema Kponekepa - Karnemim o coBMECTHOCTH CUCTEMBI JINHEWHBIX ypaBHEHUI.
IIpaBuno Kpamepa penieHust CucTeMbl JINHEWHBIX YPaBHEHHM.

Omnpenenenre 00IEro ¥ YaCTHOTO PEIIEHUH CUCTEMBI TMHEHHBIX YpaBHEHUI.

VYcnoBue CyniecTBOBaHMSI HETPUBUAIBHBIX PELICHUM CHCTEMbI JIMHEHHBIX OJHOPOIHBIX

CBoJCTBA pEIICHUI CUCTEMbI TMHEMHBIX OHOPOAHBIX YPAaBHEHUH.
Omnpenenenrue GyHIAMEHTAIBHON CHCTEMBI PEIICHUN OAHOPOAHON CHCTEMBbI JTHMHEHHBIX
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58.

59.
60.
61.
62.
63.
64.
BEKTOpA.
65.
66.
67.
68.
69.
70.
71.
72.
73.

Yucno pemennii B ©.C.P.?

Orpe/ienieHre TeOMETPHUECKOr0 BekTopa AB | ero MoyJisL.

Omnpenenenne KOJUIMHEAPHOCTHU ABYX BEKTOPOB.

OmnpeneneHne paBeHCTBAa BEKTOPOB.

Onepanys ci10XKeHHUs BEKTOPOB.

Omnepanusi yMHOXKEHHUS BEKTOPA HA YHCIIO.

Omnpenenenue 6a3rca BO MHOXKECTBE T€OMETPUYECKUX BeKTOpoB. [loHATHME KoopamHar

OrnpeseneHre KOMIUTAHAPHOCTH TPEX BEKTOPOB.

OTbICKaHHE KOOPAMHAT BEKTOPA, €CIIM M3BECTHBI KOOPAMHATHI €ro Hauajia ¥ KOHIIA.
Omnpenenenue aenenus orpeska AB B oTHOIICHHH A.

Brruucnenune koopauuar Touku M, nensiieit orpe3ok AB OTHOIIEHUU A.

Brruncnenue koopAMHAT CEpeIUHbI OTPE3Ka.

[ToHsiTHE TPOEKIIMK TOYKU HA OCh U TIPOEKITUH BEKTOPA Ha OCh.

®opMyna BEIYUCICHUS POEKIIMKM BEKTOpPA Ha OCh.

Omnpenenenue CKaIsPHOTO MPOU3BEACHUS IBYX BeKTOpoB. Ero cBoiicTaa.

®opMynbl  BBIYUCICHHUS CKaJSPHOTO TPOU3BEICHUS BEKTOPOB, 3aJaHHBIX CBOUMU

KOOpAHWHAaTaMu B ,Z[CKapTOBOﬁ CUCTCMC KOOpJAHWHAT.

74.

CDOpMy.]II)I BBIYUCJICHUA JIMHBI BCKTOpAa M PACCTOAHHUEC MCKAY ABYMA TOUYKaMU (‘IGpGS

CKaJISIpHOE MPOU3BEICHNUE).

75.
76.
77.

N=(AB).

78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

88.
89.
90.

91.
92.

93.
94.
95.

Brruucnenue yrna Mexay BeKTopaMu (4epe3 CKaIsipHOE MPOU3BEICHUE).
@dopMyra BEIYUCIEHUS IPOEKLIUU BEKTOPa Ha OCh (Uepe3 CKaIIPHOE IPOU3BEICHNUE).
YpaBHeHHs TPAMOH mHpoxoxsmer depes Touky Mg(Xg, Yg) MEPIEHIUKYISAPHO BEKTOPY

O61ee ypaBHeHHE NPAMOI Ha IJIOCKOCTHU B IEKAPTOBOI crcTeMe KOOPIUHAT.

VYpaBHEHHUsI IPSMON HA IJIOCKOCTH, MIPOXOASAIIECH Yepe3 1BE TOUKH.

VYpaBHeHUE MPSIMOH ¢ yIIIOBBIM K03 purineHToM.

OO61ee ypaBHEHHE IJTIOCKOCTH, B OTPE3KaX.

KaHoHMUYEeCcKOE ypaBHEHME NIPSIMON B IPOCTPAHCTBE.

KaHnonunueckoe ypaBHeHHE OKPYKHOCTH, 3JUIUIICA, TUIIEPOOIIbI, TapadoIbl.

ITonsAiTHE MHOXKECTBA, €r0 IEMEHTA.

Omnpenenenre Moaynst J€HCTBUTENBHOTO YUCIIA, €T0 CBOMCTBA.

Onpenenenrne MHOXKECTBA OTPAHUYEHHOT'O CBEPXY, CHU3Y U OTPAaHUYEHHOTO MHO)KECTBA.
OrmpeneneHne BepXHEH TpaHUIIBI MHOXKECTBA X ; TOYHOW BEpXHEH TpaHUIIBI MHOXKECTBA

OrnpeseneHne HIKHEW TPaHUIIBI MHOXKECTBA X ; TOYHOM HIDKHEW TPaHUIbl MHOXKECTBA X .
[ToHsiTHE YMCIIOBOM MTOCIIENOBATENBHOCTH U €€ MpENET.

Ionstne pynkumn f: X <Ry —» Y <Ry,

[TonsiTe obnacTu onpeaenaeHus U 006JacTU 3HAYCHUN (PYHKITUH.

Knaccer pynkumii f: X R, — Y <R, IpH Pa3IMYHBIX 3HAYEHUAX N U M.

[TonsTue rpaduka GyHKIUH.

Omnpenenenre KOMIO3UIUU QYHKIUN (CIIOKHON QPyHKIIUN).
OcHOBHBIE 27eMeHTapHble (DYHKIMM, WX OONIaCTh OIpeneNeHus U 00NacTb 3HAYCHHH.

I'paduxu >nemeHTapHBIX QYHKIIHMA.

96.
97.
98.
99.

100.
101.
102.
103.
104.

[TonsiTrie 0O6paTHON PYHKIIUU.

Onpenenenue npeaena GyHKINAN.

Onpenenenne HENPEPHIBHOCTH (DYHKIIUH.

Onpenenenne npon3BoxHoit Gyrkumn y = f ().

Teopema o HenpepbIBHOCTH AU depeHunpyeMoit pyHKIMH.

Tabnuia MPON3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PyHKIHUIL.

[TpaBuna quddepeHIUpPOBaHUSI CyMMBI, IPOU3BEIECHUSI U YACTHOTO (QYHKITHIA.
Teopema o nuddepeHpoBaHUN CI0KHON (PYHKITUH.

[TpaBuno nuddepenumpoBanus oOpaTHBIX QYHKINH.
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105. Teomerpuueckuii cMmbIcn mpou3BopHON (ynkmum y=f(Xx). YpaBHeHHE KacaTelbHOH K
rpa¢uxy Gpynkuun y = f (x).

106. Omnpenenenne  auddepenunana  GyHKIUU y="f(x). @opmyra  BbYHCIEHUS
muddepennnana.

107.  Tlonatue MpOM3BOAHKIX U AU(EPEHINANOB BEICIINX NOPsAKoB Gynknun y = f (x).

108.  Ycnosue moHoToHHOCTH (hyHKIMHU Y = f (X) (4epe3 MPOM3BOAHYIO).

109. Teopema ®depma 00 oOpameHUd B HYJIb NPOU3BOJHON B TOYKE HAMOOIBIIETO
(HaMMEHBIIEr0) 3HAYECHMSL.

110.  Ompenenenue Touek SKCTpeMyMa 1 pyHkiuu y = f (x).

111. Heobxomumoe ycoBue dkcTpeMyMa Juis Gynkuuit y = f ().

112.  JlocrarouHsle ycnoBus dKcTpeMyMma 1t QyHKIwmil f (X) depes mepByro MpOU3BOAHYIO.

113.  Jlocrarounsle ycnoBus dkcTpeMyma s QyHkmuil f (X)uepes BTopyro IPOM3BOHYIO.

114. Teopema Pomnst 06 oOpaiieHu MPOU3BOIHON B HYIIb, €€ TEOMETPUICCKUN CMBICI.

f(b)-f(a .
115. Teopema Jlarpanxa (00 oTHOIIEHUN M ), €€ TEOMETPUYECKUI CMBICI.
b—
0

116. IlpaBuio JlomuTans packpbITHS HEOTIPENEICHHOCTH 0

117. Omnpenenenue BBITYKIOCTH BBEPX U BHU3 Tpaduka GpyHKIHH.

118. HeobxomuMmble U JOCTaTOYHBIE YCIOBHS BHITYKJIOCTH BHU3 (BBEpX) rpaduka GyHKIIHH.

119. TlonsATHE TOYKH Mepernda u MpaBUIIO UX OTHICKAHUSI.

120. TlousTue acuMnToTHI rpaduka GyHKIIUH.

121. VcnoBue cymiecTBOBaHUS M YPaBHEHHE BEPTUKAIBHON aCUMIITOTHI.

122.  VYcnoBue cyliecTBOBaHUS U ypaBHEHHE TOPU3OHTAIBHON aCUMITOTHI.

123. VYcnoBue cymecTBOBaHUS U ypaBHEHHUE HAKIIOHHON aCUMIITOTEI.

124. OnpeneneHne YaCTHBIX NPOU3BOAHBIX (PYHKIIMH HECKOJIBKUX NEPEMEHHBIX.

125. TloHsATHE YaCTHBIX MPOU3BOIHBIX BBICIIUX MOPSIKOB.

126. VYcnoBue paBeHCTBAa CMEIIAHHBIX YaCTHBIX TPOU3BOJHBIX.

127. Onmnpenenenne muddepennmana s (QyHKIHKM HECKOIBKHX TepeMeHHBIX. Dopmyra
BbIUUCIIEHUS TuddepeHmana.

128.  ®opmynsl Berancenus auddepenimana Broporo nopsaaka Gynkimu z = f (x, y).

129. ®opmymna Teitnopa.

130. Omnpenenenue Toyek 3KkcTpeMyma s QyHKIUHN y = f (Xl, Xg i xn) .

131. Heobxomumoe ycioBue dKcTpemyma Juist pyHKIui y = f (xl‘ X e xn) .

132. Cdopmynupyiite focTaTOYHBIE YCIOBHS SKCTpeMyMa GyHKIUH y = f (Xl’ X9, e X ) .

133. TloHsTHE YCIOBHOTO dKCTpEMyMa.

134. Merox Jlarpanxa OTBICKaHHUS YCIOBHOTO KCTPEMyMa.

135. Omnpenenenue nepBooOPa3HOM.

136. CooTHomeHne MeX Ty nepBooOpasHbIMU it GyHKIMH Yy = f (X).

137. OmnpenencHue HEONPEICIICHHOTO HHTETpaa.

138. CoiicTBa HEONpEAEICHHOTO HHTETpaIa.

139. TaGmuma HHTETPAJIOB.

140. BeluucneHue HHTETPAJIOB MOABEACHHEM (YHKIIMH 1O]] 3HaK AuddepeHnunana.

141. ®opmyna UHTErPUPOBAHUS 10 YACTSIM.

142, 3amena nepeMeHHOH B HEONPEIEIIEHHOM HHTErpale.

143. UHTerpupoBaHHe MPOCTHIX APOOEH.

144,  BpluucneHne HHTETPAJIOB OT PAIMOHATBHBIX (QYHKITUH.

145. Ompexaenenue onpeneseHHOT0 HHTErpaa.

146. CpoiicTBa OnpeeneHHOrO HHTErpaa.

147. HHrerpai ¢ mepeMEHHBIM BEPXHUM IPEACIIOM.
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148.
149.
150.
151.
152.
153.
154.

155.

156.
157.

158.

®opmyna Hetotona-JleitOnuma.
3aMeHa MepeMEHHON B OMPEICICHHOM HHTErpalie.
I'eoMeTpuYeCKHil CMBICI ONPEAEICHHOTO HHTErpaia.
Brruucnenne niomaa KpUuBOJIMHEWMHON Tpanenyy B 1€KapTOBOM CUCTEME KOOPANHAT.
Brerurcinenue JuMHbI 1yrd KpUBOM.
Omnpenenenre HecoOCTBEHHOTO HHTErpana 1-ro poza.
[Tpu3Hak cpaBHEHHS CXOIUMOCTH HECOOCTBEHHOTO MHTErpaja 1-ro pona.

T dx
CX0auMOCTh ATAJIOHHOTO UHTErpasa '[ —.

1
Omnpenenenre HeCOOCTBEHHOTO MHTETpaia 2-ro poja.

HpI/I3HaK CpPaBHCHUA CXOAUMOCTH HECOOCTBEHHOTO HHTCTpajia 2-r0 poaa.
b

dx
CXomMMOCTh  HECOOCTBEHHOTO  HWHTerpajia 2-To  poja I—a B  cCllydae,
X—a)
a (

xoraa lim f(a) =oo.
X—>a

159. BeluucieHue IBOWHOTO HHTErpaa.
160. Beruucnenue TpoOHOro HHTETpaa
Jlemo-BapuaHT OnJiera
1. JlaiiTe onpeneneHre paHra MaTpuibl (5 6amnoB).
2. JlaiiTe onpeneneHNe HEMIPEPHIBHOCTH (DYHKIIUU (5 6amnoB).
—X1 + 3X3 =-4
3. Jlokaxwure, 4To cUcTEMA X +4Xy + X3 =2
X +7X+ X3=9
uMeeT eqUHCTBEHHOE peleHue. HeuspectHoe x; Haiitu no ¢popmynam Kpamepa (15 6anmnoB).
4. Haiigute npou3BoAHyto QyHKIUU Y = x3. logs X (5 6ansnos).
CemecTp 2
161. BeruucineHne KPUBOIMHEHHOTO HHTETpasa 1-ro 1 2-T0 pozoB.
162. BpluucneHue NOBEpXHOCTHOTO UHTErpaja 1-ro u 2-ro posoB.
163. TlonsTHE MOTEHIMAIA OIS,
164. OmnpeneneHne UUPKYIALUY 10JIs, GOPMYIIBI 1715 €€ BEIYMCICHHUS.
165. OmnpeneneHue poropa mojs; GopMya U €ro BEIYUCIICHHUS.
166. Omnpenenenue nUBEpreHINH MO, GOPMYIBI TS €€ BEIYUCICHHUS.
167. TloHsATHE OTOKA BEKTOPHOTO TOJISL.
168. ®opmynsl Crokca, Octporpaackoro-I'aycca.
169. Tlonste oObIKHOBeHHOTO nu(depeHransHoro ypaBHeHus (Y) mepBoro mopska;

obmiero pemeHust (obmero wuHTerpana); 3anada Komm. Buasr JIY 1-ro mopsnaka: ypaBHEHUs ¢
pa3aensomMUCs IEPEMEHHBIMH; OTHOPO/IHbIE; TUHEIHbIE, bepHy/H, B MOMHBIX AuddepeHnuanax.

170.
171.

[TousTue nuddepeHaIb-HOro ypaBHEeHHs MOpsAaKa N.
[TonsiTue o6mero pemeHus W oOmIeEro HHTErpajga AUPQPEpeHLIHaTbHOTO YpaBHEHUS

MnopsaJaKa n; 3ajavda Komm.

172. JluneiitHOe ypaBHEHHE MOPsIKA N.

173. CaoiicTBa perieHuil TMHEHHOTO OJJHOPOIHOTO YPaBHEHUS MOPSIJIKA N.

174. CrpyxTypa 00111ero penieHus JUHEHHOro OJHOPOJHOIO YpaBHEHHS MOpsiAKa N.

175. CrpykTrypa 0011ero pemeHus JMHEHHOro HEOAHOPOAHOTO YPaBHEHHS ITOPSAKA N.

176. PemeHwe IJWHEHHOTO ONHOPOAHOTO YPaBHEHWS TOpSAKA N €  MOCTOSHHBIMA
K03(pUIIEeHTaMH.

177. Pemenue JHMHEHHOTO HEOJHOPOJHOTO YypaBHEHHUS TOpSAAKAa N € TOCTOSHHBIMU

KO3(I)(I)I/II_[I/ICHT3.MI/I C npaBoﬁ YacCTbhIO CIICHHAJIBHOI'O BHU/A.

178.

Pemenne nMHEMHOro HEOAHOPOAHOTO YpaBHEHMsI TMOpPSIIKA N C  MOCTOSHHBIMU

k03¢ (UIIIEHTaMU METOZOM BapHallUU MPOU3BOIBHOM MOCTOSTHHOM.
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179. AureGpandeckas, TPUTOHOMETpUYECKasl, MOKa3zaTeabHass (OPMbI 3aIHCH KOMILJIEKCHOTO

qucha.
180. Omnpenenennee’, morapupma KOMILIEKCHOTO YHCIIA Z.
181. OmnpenencHue MPOU3BOTHOM, HHTETPANIA OT (DYHKITUU KOMIUIEKCHOTO apryMEHTa.
Jemo-BapuaHT OnJiera
1. [Maiitre ompeneneHne OOBIKHOBEHHOTO auddepeHnnansHoro ypaBaenus (1Y) mnepsoro
nopsijika; o0IIero pemenus (001ero naTerpana); 3aaaan Komm. (5 6amnoB).
2. Maiite onpeneneHue poTopa noist; GopMyIbl Ut €ro BHIYHACICHUSI. (5 Gannos).
3. OnpenenuTh TUI U HaWTH oOui nHTerpain auddepeHImaILHOT0 YpaBHSHHS

X2
y'Iny=xye . (15 6amnos).
4. Haiity npon3BoaHYy0 QYHKIHH Z=(X+Y)+I -(X2 - y3). (5 Gammnos).
3.3 Dk3aMeHALMOHHbIE BONPOCHI
Cemectp 3

1. Onpenenenue 4aCTUYHON CYMMBI U CYMMBI psifia.
2. HeoOxonmmoe yCIIoBHE CXOJMMOCTH YUCIIOBOTO Psifa.
3. Onpenenenue ycaoBHON U aOCONIOTHOM CXOAUMOCTH psfa.
4. JlocTaro4HbIe MPU3HAKU CXOTUMOCTH PsAa.
5. Onpenenenue 3Hakouepenyromerocs psiaa. [lpusnak JleiiOHuUIA €r0 CXOJUMOCTH.
6. Teopema o paznoxennn GyHKIUH B psan Teinopa
7. Pan Jlopana.
8. IlonsiTie TpuroHoMeTprudeckoro psaa. CHopMyarpoBaTh TOCTATOYHBIEC YCIOBUS
paznoxumoctu pyHkiun B psg Dypee.
9. Psag ®@ypbe i YETHBIX U HEYETHBIX (PYHKITHI.
10. CunyuaitHoe coObITHE, OCHOBHBIE ONPEACICHHS U TIOHATHSI, CBI3aHHBIE CO CIyYalHBIMU
coObITusiMu. Onepaniuu HaJl COOBITUSAMH, anredpa coOBITHI, €€ reoMeTpruyecKas HHTEpIpeTaIusl.
BeposTHOCTB ci1y4aiiHOrO COOBITHS, CBOMCTBA BEPOSATHOCTHU. YCIIOBHASI BEPOSITHOCTD.
11. Yro Takoe crarucTuyeckasi yCTOHYMBOCTD SIBJICHUN? [
12. Tlouemy BEpOSITHOCTH HE MOXKET OBITH OOJIBINE €AMHHUITHI? [
13. Yto Takoe cymma coOBITHIT?
14. Yro takoe npousBeaeHue coObITHI? [
15. Yemy paBHa BEpOSITHOCTh HECOBMECTHBIX COOBITUI? [
16.Teopema cioxxeHus BeposiTHOCTEl. BeposTHOCTh CyMMbI COBMECTHBIX, HO HE3aBUCUMBIX
COOBITHH.
17. Teopema yMHOXXEHHSI BEPOSITHOCTEN
18. Yto Takoe 3aBUCHMBIE COOBITHSI H© MOTYT JIM OHU TIPOMCXOTUTH OJJTHOBPEMEHHO?
19. B xakom ciyyae yciaoBHasi BEpOSITHOCTh COOBITHSI paBHA 0€3yCIOBHOMU? [
20. IMocnemoBaTeTbHOCTh HE3aBUCUMBIX UCTIBITAHHM, TIPOBEJICHHBIX TI0 cxeMe bepHyrum.
bunomuanehas popmyna [
21. [Ipuaymaiite mpuMep UCTIOIB30BaHUS (POPMYITBI MTOJIHOM BEPOSITHOCTH. [
22. Tlpuaymaiite npumep ucnoib3oBanus ¢popmyinsl baiteca. [
23. KakoBa pa3MepHOCTh 3HAYCHHUH (PYHKIIUU pacrpeie]iCHus CIyJaitHOW BETHYHNHBI?
24. TTouemy QyHKITUS pacnpeie/cHus sBIIsIeTcs HeyObIBaromen? [
25. CiryvaiiHast BeTMYMHA, MHOXXECTBO 3HaYeHUH. J[MCKpeTHas CiTydaliHas BeTHYHHA!
oTpeJiesieHue, sl pacupeaeaeHus, GyHKIUS paclpeeeHus, BEpOSTHOCTh MONalaHus B
WHTEpBaJL
26. YciioBrue HOPMUPOBKH psifia pacipeesieHus. [
27. HempepwiBHasi Ciyd4aifHas BEIMYWHA: IUIOTHOCTh BEPOSTHOCTH, YCJIOBHE HOPMHPOBKH,
GbyHKLIMS pacpeiesieHus1, BEpOSITHOCTh MOMAaJaHusl B MHTEPBaJl.
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28. XapakTepuCTHKH CIIy4yailHBIX BEJIWYHMH: HadaJlbHbIEe MOMEHTHI, LIEHTPaJIbHbBIE MOMEHTHI, CBS3b
HaYaJIbHBIX U IIEHTPAJIbHBIX MOMEHTOB, XapaKT€PUCTUKHU OJI0KEHUSL. [

29. Yemy paBeH NepBbIii IEHTPAIbHBII MOMEHT CITy4allHOW BETUYHHBI?

30. B xakoMm cimyuae Mojia, MeiiaHa M CpeiHee 3HAYCHUE paBHBI?

31. OcHOBHBIE JUCKPETHBIE pacTpeieIeHUs] U UX XapaKTepUCTUKH: OnHoMuaibpHoe, [lyaccona.

32. OCHOBHbIE HENPEPHIBHBIE PACIPEAEICHNS U UX XapaKTEPUCTHKU: pABHOMEPHOE,
HKCIOHEHLIUAIbHOE, HOPMAIIBHOE.

33. JIByMepHBI€ CUCTEMBI CITyYaiHbIX BEJIMYMH: INIOTHOCTh BEPOSTHOCTH, BEPOSITHOCTD
NOTIAJIaHusl B 00NIAaCTh, (PYHKIMS PAaCHpeAeNCHHs, YaCTHBIC PACIpPE/IEICHUsI, MOMEHTBl CUCTEMBI.
34. YcnoBHbIE pacnpe/iesIeHus], 3aBUICUMOCTb U HE3aBUCUMOCTb CIIy4allHbIX BEJIMUYHUH.

35. JIBymepHasi HopMaJibHasi INIOTHOCTh BEPOSITHOCTH. [

36. Maremarnyeckoe 0>kHJJaHue U TUCIIEPCHsI TPOU3BEACHUS IBYX CIIyYaiHbIX BEeJIMYMH. [

37. Koppemsiiusi, perpeccuss W JHMHEWHas 3aBUCUMOCTh. COOTHOIICHHE 3aBHCHUMOCTH H
KOppeJIsLHUY.

38. MoryT 111 Bce 2JIeMEHTBI KOPPESIIHOHHONW MaTpUIbl paBHThCS Hy0? [

39. O3HauaeT JM HEe3aBUCUMOCTh JIBYX CIy4YaiHbIX BEJIMYMH PAaBEHCTBO HYJIO MX Kod(duuueHTa
xoppensuuu? [

40. LlenTpanbHas npeaenpHas Teopema. [

41. Tlpenmer MaremaTH4eckou ctarucTuku. HesaBucumasi ogHoponHasi BbiOOpka. Bribopounoe
pacripesiesieH’e, BBIOOPOYHbIE MOMEHTHI. [

42. Yrto Takoe TpyNIHpOBKa JaHHBIX U 3a4€M OHA HYXHa?

43. Yto Takoe TUCTOrpaMM U 3aueM oHa HykHa? CiyyaiiHa uiu HeT rucrorpamma?

44. TloHsITHE O TOYEYHOU OIIEHKE, COCTOSITEIBLHOCTh, HECMEIIEHHOCTh, 3(P(EKTUBHOCTS.

45. VlnTepBaibHble OLICHKH, T0BEPUTENbHBIA HHTEPBAJ U JOBEPUTEIIbHAS BEPOSATHOCTb.
JleMo-BapMaHT 3K3aMeHAIlHOHHOTO OuJieTa

— 1. Chopmynupyiite Teopemy o pazioxeHnuu GyHKIuH B pan Teitnopa (5 6amoB)
— 2. Yro Ha3biBaeTcsa KO3((UIHEHTOM KOppessauuun? (5 6annoB)
o0
— 3. Haiigure o0nmacTb CXOAMMOCTH psiia > (3X)n . (10 GanoB)
n=1

4. Tpu He3aBUCUMO pabOTAONIMX PAAWOCTAHIIMKM TPEANONAraloT TMOChlIaTh Ha OOBEKT
pPaIOCUTHAIIBI, BEPOSTHOCTH TpHHATUS KoTopbix paBubl 0,6; 0,7; 0,8 coorBercTBeHHO. Haiitu
BEPOSATHOCTHh TOTO, YTO: @) CUTHAJ OyIdeT MPHUHAT XOTSA Obl OT OAHOW PagUOCTaHIIMM; 0) paaHOCHUTHAI
OyZIeT MPUHST OT OJJHOM PaIUOCTAHITUH. (10 6ammoB)

3.3 TeMmbl KOHTPOJIBHBIX padoT

Cemecrtp 1
Nel. JInneiinas aaredpa
-1 0 3 3 1 -3
1. Peminte MmatpuuHoe ypaBaenue | 1 4 3|-X=2/3 0 -1
371 0 -3 2
2. JIoKaKuTe, 4TO CUCTEMA
—Xq +3x3=—4

X +4Xy + X3 =2

X +7X+ X3=9
UMeeT eqUHCTBeHHOe pemeHne. HenspectHoe x; HaiiTu no ¢opmynam Kpamepa.
3. UccnenyiiTe U pelInTe CUCTEMY

2% — 3o + X3 — 4x4 + 2x5 = 0,

XX — 2Xp + X3 — 3X4 + Xz = 0,
4%+ Xo — 3X3 + 5%x4 + 4x5 = 0,
2xg — 10xp + 6X3 — 8x4 + 2x5 = 0.
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Ne2. BekTopHas ajire6pa U aHAJIUTHYECKAs TeOMeTPHUs
1. Ipu kaKoM 3HadeHHH mapamerpa A Bektopsl a=(4;3;1), b=(5-12), ¢=(-154)
KOMILIAHAPHBI?

2. Ha BekTopax a=2mM-501 u b=3M+0 mocTpoeH TpeyroapsHukK. Haiitu ero miomiaap, eciau
IM|=1, |A|=+/3, yron Mmexty M u i pasen 30° .
3. CocraBuTh ypaBHEHUE MPSIMOH, nmpoxonsiieii uepe3 M =(2;—5) mapamnensno ocu Oy .

4. 3anucarh ypaBHEHUE KPUBOM 16x° +36y2 —64x—-512=0 u DOCTPOUTH

3Ty KPUBYIO.

5. BBIUMCIUTB paccTOSHUE MEX]y NapaJuIeNbHBIMU INIOCKOCTAMH 2X—Y+22+9=0 u
Ax—-2y+4z7-21=0.
Ne3. Berumc/iure npeaenbl

2 2 _
L oy im XX gy i 222 gy M3

1). lim .
2 1 3x x—>1Xx-1 x—0 arctg7x

x—>-1 4x2 £ 5x+2 X—0  2x%

CpaBHHTE O€CKOHEYHO MaJible

5. a(x)=In(l+x-sinx) u A(X)=tgx mpu x—>0.

Ne4. Bolunc/jieHue MPOU3BOAHBIX.

1). Haiinute nmpou3BonHy0 QYHKIMHA Y = x3. logs X.

2). Beraucauth npuodInKeHHO W (c momomikto tuddepeHnnana).

3). Haliqute HanOombIiee M HaMMeHbIee 3HadeHus f(X) = x> -12x+7 Ha [0;3].

X 0’z oz
4). loka3arp, 4To PyHKUUS Z=— YJOBIETBOPSAET ypaBHEHUI0O X-—— ——=0
y oxoy 0oy
2
5). Haiitu yyacTKy BBITYKJIOCTH U BOTHYTOCTH M TOUKHM nepern6a gynkuuu  f(x) = ;(
x“ -1
Ne5. Bolunc/ieHHe HHTErpaJjioB
X3 eV¥
1). dx; 2) farctgx dx; 3) | —=0dx.
18 Jx
1
COSX
4). BBIACHUTB CXOOUMOCTh HECOOCTBEHHOTO MHTETpasia _[—3 dx.
X
5).Berancauts miomazs miockoi (GUrypel, OrpaHU4eHHON KPUBBIMU: Y =1— xZ; y=X

Ne6. KpaTrHbie HHTErpaJibl

1. 3anucars B BUiE€ MOBTOPHOTO M PACCTaBUTh MPEAEIbl UHTETPUPOBAHUSA JUIS I 2ydxdy, ecin

D obGnactb, orpanndenHas kpuBbiMu: Y =0, Y= X, x+ y=2.
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2. BerunucnuTh UHTErpa I”zdv; ectn R :{(X, y,z)e R3: x2+ y2 +22 < 9, z ZO}.
R

Cemectp 2

Ne7. Teopust moJist

1. Haiitu pabory cusl F = (X2 - Zy)f + (y2 - 2X)T IIPY [IEPEMEILIEHUH B/I0JIb IPSIMON OT TOUKHU
M (—4; 0) & touke N(0; 1).

2.Jlokasars, 4ro noe A= (3x2 + Zy)f +(2x-3) | noreHumManbHOE, HAWTH MOTEHIMA, C/IENATH
MPOBEPKY.

3. Haittnt notok ot A=X21 +y ] +2K  4epe3s 3aMKHYTYIO OBEPXHOCTD
S: x2+y2+z2 =1, z>0.

Ne8. Tu¢depennuaibuble ypaBHEHUs!

1. Onpenenuts TUN U HAWTU OOIIMN MHTETpasl AUPPEPEHLINAaTbHOTO YPaBHEHUS

2
yiny= xyeX

2. Haiitu o6mee pemenue qudepeHnanbHoro ypaBHeHUs
y"'—y" -9y +9y = (12—16x)ex.
Ne9. Teopusi pyHKIMI KOMILIEKCHOTO apryMeHTa

4-3i

1.3anucare B anrebpandeckoi popme Z = T
+ 21

2.PemnTh ypaBHEHHE x2 +36=0.

3.Beruncauts  Ln(1+i3).
4. Haiiti npou3BoaHy0 GyHKIUU Z=(X+Y)+Ii -(x2 - y3) )

5.Haiitu [z dz, ecnu y —orpesok npsimoit AB:  A(0;-1), B(10).

v
Cemectp 3
Nel0. Paabl
© 1 © © 3"
Wccnenyiite 4nciioBsie paasl Ha CXOAMMOCTh:1) Y ——, 2) 3 , > -
n= n+3 n=1n3+4 =1 n!-4
3 n
4). Haiiiute obmacTsh cxomumocTH paga Y, (3X) .
n=1
02, X
5). Beruuciure npuoImKeHHO ¢ TOUHOCTBIO o = 0,001 uHTEerpan J de.
0
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Nell. BeposiTHOCTDH COOBITHS

1.Moneta noadporeHa yersipe paza. HailTu BeposiTHOCTB TOTO, YTO rep0O MOSBUTCS TPH pasa.

2.3 10 paguonamn 4 HencnpaBHbl. CayyaiitHo B3sTO 4 nammnsl. HaiiTi BEpoSTHOCTH TOTO, YTO

CpeIy HUX OKa)KeTCS XOTs OBl 0JJHA HEHCIIpaBHasl.
3.13 rpymnmbl, cocTosmel U3 TPEX MYXKYMH U YETHIPEX JKCHIIMH, 0TOOpaHo 4 yenoBeka. Hailtu
BEPOSATHOCTH TOT'0, YTO CPEAN OTOOPAHHBIX OKAXKETCS JBE JKEHIIMHBI.

4. JleTanb, U3rOTOBJICHHAS aBTOMATOM, CUMTAETCS TOJTHOM, €CJIM OTKJIOHEHHE X e
KOHTPOJIMPYEMOTO pa3Mepa OT MPOEKTHOIo He npeBbimaeT 15 mMm. Bennunna X HopManbHa u
my =0, oy =10 MM. CKOJIbKO ITPOLIEHTOB FOAHBIX J€Taled N3roraBauBacT aBroMar? OTBeT
OKPYIJIUTB JIO LIENbIX.

Nel2. YuciioBble XapaKTePUCTHKHU CIYyYAHHBIX BeTUYHH

Jlana marpuiia pacrnpeneicHus BeposiTHocTer cucrembl (X, Y)

X
Y 2 3 5
1 0,3400 0,1600 0,1000
2 0,1200 0,1800 0,1000

Haiitu: 1) psnel pacnpenenennit X u Y ; 2) my, 3) my; 4) Dy, 5) Dy; 6) cov(X,Y);
7) Iyy; oxkpyrmuth 10 0,015 8) psn pacpenenenns X, ecnmu Y =1, 9) M P% =1].

4 MeToauyeckne MaTepHaJibI
s obecrieueHus mporecca oOyd4eHHUs M peIIeHUs 3a1ad OOydeHUs UCIIONb3YIOTCS CIEIYIOIINe
Marepuabl:
— METOIMYECKUE MAaTepHAJIbl, OINPENCISIIONME IPOLEAYypbl OLCHUBAaHUSA 3HAHWUN, YMEHUH,
HaBBIKOB M (WJIM) ONBITA JAEATENIBHOCTH, XapaKTEepPHU3YIOIIMX OTambl (Op-MHUPOBAHUS KOMIETEHIHH,
coracHo 1. 12 paboueil mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa

1. MarasunnukoB JL.M. Maremarnka A TyMaHUTapHBIX, DKOJIOTMYECKHX U SKOHOMHKO-
IOpUANYECKUX crnenuanbHocTeil: yueoHoe nmocobue / HO. II. IlleBeneB; ®enepalibHOE areHTCTBO 110
o0pa3zoBaHMi0, TOMCKHUH TOCYJapCTBEHHBIN YHHUBEPCUTET CHUCTEM YIPaBIECHUS M PaJAUOIEKTPOHUKHU. -
Tomck : TYCVYP, 2007 -U. 1. - 259 c. (manmuuue B 6ubmmotrexke TYCYP - 100 7xk3.)

2. Tpunmmon W.D. Jlunelinas anreOpa. AHanuTH4eckas reoMeTpus (A7 SKOHOMUYECKHX
cnenuansHocTel). YueOnoe nmocooue / U. O. I'punmmon, JI. A. I'yroa, JI.LU. Marazunnukos, A. JI.
MarasuHHukoBa, MuHUCTepcTBO oOpa3oBanusi Poccuiickoit ®eneparun, Tomckuii rocyaapCTBEHHBIH
YHUBEPCUTET CUCTEM yMpaBiieHUs U paauodnekTpoHuku. — Tomck: TYCVYP, 2007, — 247c. (Hanuuue B
ouommoreke TYCVYP - 103 5k3.)

3.  ®uxrenronen ['M. Kypc nuddepennnanpHoro n HHTErpasbHOT0 UCUUCIeHus: Y4eOHuK. B 3-
x TT. Tom 1.— 9-e uzn. — U3a-Bo: Jlanw, 2016.— 608 c. [DnekTpoHHEI pecypc]. [DIeKTpoHHBIN pecypc]. -
https://e.lanbook.com/reader/book/71768/#1

4. ®uxrenronsll ['M. Kypc nuddepenunansHoro u uHTErpajibHOro ucuucieHus: YuyeOHuk. B 3-
X TT. Tom 2.— 9-¢ u3n. — U3n-Bo: Jlane, 2016.— 800 c. [DnekTpoHHBIH pecypc]. [DIeKTpoHHBIH pecypc]. -
https://e.lanbook.com/reader/book/71769/#1

5.  ®uxrenronsl ['M. Kypc auddepeHnnaabHOro 1 HHTETpajJbHOTO UCUUCTEHUs: YueOHuK. B 3-
X TT. Tom 3.— 9-¢ u3n. — U3a-Bo: Jlane, 2009.— 656 c. [DnekTpoHHBIH pecypc]. [DAeKTpoHHBIH pecypc]. -
https://e.lanbook.com/reader/book/409/#1

6. MarazunaukoB JL.W. Beicmas wmaremaruka [. Ilpaktukym 10 nwHEHHOW anrebpe wu
aHATUTUYECKOH TeomeTpuu: YueOHoe mocodume / JLUW. MarasunaukoB, A.JI. MarasuHHHKOBA;
MunuctepcTBo obpazoBanus Poccutickoit ®enepamnmu, ToMcKkuii rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM
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yIpaBJIEHUS U pafno31eKTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (nanuuue B 6ubnuorexke TYCVYP - 96
9K3.)

7. MarasunnukoB JL.U. IpakTukym no muddepeHiaisHoMy HCUUCIIEHUIo: YaeOHoe nocodue /
JLU. MarasunaukoB, A.JI. Mara3sunnukoB; MwunuctepctBo oOpaszoBanusi Poccuiickoit denepannw,
ToMckuii rocygapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABIEHUS U PagnodaeKTpoHUKH. - Tomck: TYCVP,
2007. - 212 c. (nanuuue B 6ubamoreke TYCVYP - 99 5k3.)

8. EmpmoB A.A. HUnrterpampHoe wucuucienue. [luddepeHnunansabie ypaBHEHHS: ydeOHOE
nocoone / A.A. Empno, T.A. EnbrnoBa; ®enepanpbHoe areHTCTBO 1O 00pa3oBaHWio, ToMCKui
rOCYIapCTBEHHBIH YHUBEPCUTET CHUCTEM YIIpaBlIeHUA U paauodnekTpoHuku. - Tomck: TYCVYP, 2007. -
263[1] c. (mamuuue B 6ubmuotexke TYCYP - 100 3k3.)

9. I[MHaperun I.C. Teopust BEepOSTHOCTEH W MaTeMaTH4YeCKash CTAaTUCTHKA. Te3HChl JIEKIIHA.
[OnexTtponnbii  pecypc]. — Tomck: TYCYP, 2012. — 77c. [DOnexkrpoHHbId pecypc]. -
http://edu.tusur.ru/training/publications/1764

10. bepnrapar A.C., UymakoB A.C. COOpHHK 3a/1a4 IO TEOPUH BEPOSITHOCTEH U MaTeMaTHIeCKON
craructuke: yuebnoe nocooue. — Tomck, TYCVYP, 2007. — 167 c. (manmuue B 6ubmuoreke TYCVYP - 54
9K3.)

4.2. JlonosiHUTEIbHAS JUTEpaTypa

1. byrpos f.C. Breicmas maremaruka: ydeOnuk s By3oB: B 3 1. / S. C. Byrpos, C. M.
Hukonsckuit; pen. B. A. CagoBHuumii. - M.: JIpoda, 2006. - ( Beicuiee o6pazoBanue. CoBpeMeHHBIH
yueOHuk) (Hammuue B oudanoreke TYCYP - 31 3k3.)

2. TIucemennsriii J[.T. KOHCHIEKT JEKIMi O TEOPUHU BEPOSTHOCTEH, MATEMAaTUUYECKON CTaTUCTHUKE
u ciyqaiiHeiM niporieccam / 1. T. Tlucemennsiit. - M.: Aiipuc-IIpecc, 2006. - 287[1] c.: w1 - (Bsicmiee
oOpazoBanue) (Hanuuue B 6udmrorexke TYCVYP - 48 3k3.)

3. Benruens E.C. Teopust BepositHOCTei: YueOHuk ans By3oB / E. C. Benruens. - 10-e u3n.,
crepeotui. - M.: Academia, 2005. - 571[5] c.: wu, Tabm., rpad. - (Beicinee oOpasoBanue) (HaIHYHe B
oubmoteke TYCYP - 228 3x3.)

4. Bentuens E.C. 3amaun U ynpaKHEHUS [0 TEOPUU BEPOATHOCTEH: YueOHoe mocodue aiis
BTy30B / E. C. Benruens, JI. A. OBuapos. - 6-¢ uzn., crepeorut. - M: Akagemus, 2005. - 439[9] c.: Tadu.,
ui. - (Beiciee obpazoBanue) (Hanuuue B 6ubnuoreke TYCVYP - 99 5k3.)

4.3. O6s13aTesibHbIE Y4eOHO-METOAMYECKUE MOCOOUsI

1. MarasunnukoB JIL.M. Breicmmas wmaremaruxka [. Tlpaktukym mo nuHeiHoOW anrebpe u
aHAIUTUYeCKOW TreoMmeTpuu: YuebHoe mocobuwe / JL.W. Marasunnukos, A.JI. MarasunnukoBa; Mu-
HucTepcTBo obOpaszoBaHus Poccuiickoit ®denepanuu, ToMCKHIl TroCynapCTBEHHBIH YHUBEPCUTET CHCTEM
yrpaBieHust 1 paauodnekTpoHuku. - Tomck: TYCVYP, 2007. - 162 c. (maHHOE mocobue mnpenHazHadyeHo
JUTSI TIPAKTHYECKON U CAMOCTOSITENIbHOM paboThI cTyeHTOB) (Hamuuue B onbnuoreke TYCVYP - 97 3k3.)

2. Mara3unnukoB JI.M. Beiciias maremaruka. JInneiiHas anreOpa v aHaaUTUYECKast TE€OMETPUS:
yuebHoe mocobue / JL.W. Marazunnukos, A.Jl. MarasunHukoBa; MuHHCTEPCTBO 00pa3oBaHUs
Poccuiickoit ®enepauuu (M.), ToMckuii rocynapcTBEHHBIH YHHBEPCUTET CHUCTEM YIIPaBICHHUS U
paaunosnektponuku (Tomck). - Tomck: TMI/O, 2003. - 176 c. (naHHOEe mocoOue MpeaHa3Ha4YeHO s
MPAKTUYECKOM U CaMOCTOSTENbHON paboThI cTyneHTOB) (Hanuuue B 6ubnuoreke TYCYP - 175 3k3.)

3. MarasunnukoB JI.W. [Ipaktukym mo nuddepeHmarsHoMy HCUHCIeHNI0: Y4eOHoe mocodne /
JLN. MarazunnukoB, A.JI. Mara3sunaukoB, MunuctepctBo oOpa3oBanus Poccuiickoit denepauuu,
Tomcknii TOCY1apCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U PATAONIEKTPOHUKH. - Tomck: TYCVYP,
2007. - 212 c. .(manHoe mocoOue MpeaHa3Ha4eHO M MPAKTUYECKOM M CaMOCTOSTENbHOW palboThI
ctyneHToB) (Hanuuue B 6udmorexke TYCVYP - 99 sk3.)

4. MarasunnukoB JILM. Beicimas wmaremaruka. BBejeHue B MareMaTHUeCKUH — aHAIM3.
HuddepenunanbHoe ucuucieHue: ydedHoe mocodbue / JL.W. MarasunnukoB, A.JI. Mara3uHHUKOB;
MunuctepctBo oOpazoBanus Poccuiickoit ®@enepanuu (M.), ToMckuii ToCy1apcTBEeHHBIN YHHUBEPCUTET
cucteM ynpasieHus U paauoekTpoHuku (Tomck). - Tomck: TMIJIO, 2003. - 191c. (manHoe mocobue
NPEIHA3HAYEHO JJIsl MPAKTUYECKOM M CaMOCTOATENbHOM paboThl CTYAEHTOB) (Hanuuue B OMOIMOTEKe
TYCVYP - 154 5k3.)

5. EmpunoB A.A. HnrerpanbHoe wucumucnenue. Juddepenunanbupie ypaBHEHHs: ydyeOHOe
nocoobue / A.A. EmwpnoB, T.A. EnbrnoBa; ®enmepanpbHoe areHTCTBO MO 00pa3oBaHWio, ToMCKuit
rOCYIapCTBEHHBI YHUBEPCUTET CHUCTEM YIpaBlIeHUA U paanolnekTpoHuku. - Tomck: TYCVYP, 2007. -
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263[1] c. (manHOE MOCOOME MpEAHA3HAUYEHO AJISi MPAKTHUYECKONH M CaMOCTOSTENbHOM paboThl CTY/IEHTOB)
(mammuue B 6ubmmotexke TYCYP - 100 2k3.)

6. EmpunoB A.A. Bricmas maremaruka II. TIpakTHKyM MO HMHTErpajibHOMY MCUHCICHUIO WU
muddepeHaIbHBIM ypaBHEHUSIM : ydeOHoe mocooue / A.A. EmbroB, T.A. Enbnosa; ®enepanbHoe
areHTcTBO 1o o6OpazoBanuio (M.), ToMCKMI TOCYIapCTBEHHBI YHUBEPCUTET CHCTEM YIPABICHHS H
paguosnexktponuku (Tomck). - Tomck: TYCVYP, 2005. - 204 c¢. (manHOe mocoOue NMpeaHa3HAYeHO IS
MPAKTUYECKOM U CAMOCTOSTENILHON paboTHI cTyneHToB) (Haimuuue B onbimorexke TYCVYP - 285 5k3.)

7. MarasunnukoB JI.U. Beicas maremaruka I11. @yHKIMH KOMIUIEKCHOTO MIEPEMEHHOTO. Psjibl.
WuTterpanphapie npeodpa3oBanus: Yuebnoe nocodbue / JI.M. MarazunaukoB, MuUHHCTEPCTBO 00IIET0 U
npodeccuoHanbHOoro odpazoBanusi Poccuiickoit ®denepannn, TOMCKHI TOCYTapCTBEHHBIH YHUBEPCUTET
CHCTEM YIPaBIICHUS U PaJMO3IEKTPOHUKH — 2-¢ u3ad. - Tomck: TYCVYP, 2002. - 206 c. (naHHOE ocobue
MpeHa3HaYeHO JUIS MPAKTHYECKOM U CaMOCTOATEIbHOW paboThl CTYAEHTOB) (Hanu4yue B OUOIHMOTEKe
TYCYP - 289 3x3.)

8. MarasunnukoB JI.M. Breiciias maremaruka [V. Teopust BeposTHOCTel: yaeOHOE TTocoOue s
By30B / JL.LU. Mara3unnukoB; MunucrepctBo obOpasoBanusi Poccuiickoit ®@enepauun (M.), Tomckuit
rOCYIapCTBEHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U paauo31ekTpoHuku (Tomck). - 2-e uzn., nepepad.
n jgon. - Tomck: TYCVYP, 2000. - 151 c. (naHHOe mocoOue MpeIHa3HAYeHO Ul NPAKTUYECKOW U
CaMOCTOSITENbHOM paboThl cTyeHTOB) (Hannyue B Oubnuoreke TYCVYP - 175 2k3.)

4.4. Ba3bl JaHHBIX, HHGOPMAIMOHHO CIIPABOYHBIE H MOUCKOBbIE CHCTEMbBI
1. bubnarorexka TYCVYP - http://lib.tusur.ru/
2. Hayuno-o6pa3zoarenbubiii mopran TYCYP - http://edu.tusur.ru/
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