DHIeIbCCKUHM TEXHOIOTHYECKUN HHCTUTYT ((punnan) ¢penepaabHOro rocyaapcTBEHHOTO OI0IKETHOTO
00pa3oBaTeNbHOTO YUPEIKICHUS
BBICIIETO 00pa30BaHUs
«CapaToBCKHUi TOCyAapCTBEHHBIN TEXHUYECKUI yHUBEepcUTEeT MMeHH [ 'arapuna FO.A.»

Kadenpa «EcTecTBeHHBIE 1 MAaTEMAaTHYECKUE HAYKHI»

PABOYAS ITPOI'PAMMA

10 TUCIIILIINHE
b.1.1.7 Martemaruka

HaIpaBJICHUA ITOATOTOBKH
09.03.01 «MlaopmaTrka 1 BEIYUCTUTEIbHAS TEXHUKA»
npoduns: «[IporpaMMmHOe oOecrieueHre CpeICTB BEIYUCIUTEIHLHON TEXHUKH U
ABTOMATH3MPOBAHHBIX CHCTEM»

dbopma 00yueHust — ouHas

Kypc — 1,2

cemectp — 1,2,3,4

3aueTHbIX eaunuil — 16 (5,4,4,3)

yacoB B Hezento — 4,4,4,3

Bcero yacoB — 576 (180,144,144,108)

B TOM YHCIIE:

nexru — 112 (32,32,32,16)

KOJIJIOKBHYMBI — HET

npaktuyeckue 3auatus — 128 (32,32,32,32)
nabopaTOpHBIE 3aHITHS — HET
camocTosTenpHas padora — 336 (116,80,80,60)
3auer — 2,3,4 cemecTp

’K3aMeH — 1 cemectp

PI'P — Her

KypcoBas paboTa — HeT

KYpPCOBOM MPOEKT — HET

Pabouast mporpamma o6cyxaeHa Ha 3aceqanuu kadenpsr EMH
«27» nrons 2022 roga, npotokos Ne 9

/
3aseayrommuii kageapoit £ A2/ [Kumna E.B./

Pabouas nporpamma ob6cyxnena Ha YMKH MBUT
«27» ntons 2022 rona, npotokosa Ne 5

Ipeacesarens YMKH ¢.7%%/ [Kumna E.B./

Ourensc 2022



1. Heau 1 3a1a4u TUCHUILJIMHBI

[lenbto OCBOEHMS OUCLMIUIMHBI «MaTreMaTHka» sBIsSETCS NPUOOpPETEHHE
CTyJICHTaMH 3HAaHUW M HaBBIKOB, MO3BOJISIIOUIUMX MPUMEHSTh UX MPU OCBOECHUU
TPYTUX JTUCIUTUINH 00pa3oBaTeNbHOTO UKJIa u nocJyeyromen
po(ecCUOHANbHOM eI TEIbHOCTH.

JImst  MOCTMKEHUS OTOW TIENM TpenojaBaHUEe JAWCIUIUIMHBI IPEANOJaract
BBITIOJIHCHHE CIEAYIOIINX 3a]1a4:

1.1 O3HaKOMUTH CTYJEHTOB C OCHOBHBIMH TIOHATUSMH MATEMATHKH W
MaTEMaTUYECKUMH METOJIaMU;

1.2 cmocoGcTBOBaTh (HOPMHUPOBAHUIO Y CTyJAEHTa OOOOIIEHHBIX MPHUEMOB
UCCJIEIOBATENHCKON JEATEIbHOCTH, HAYYHOTO B3IJISIIa HA MUP B IEJIOM;

1.3. pa3BuTh y CTYIEHTOB MaTE€MaTHYECKOE MBINIJICHUE, YTOOBI OyIyIIHii
OakajgaBp CMOI NEPEHOCUTh OOIIME METOAbl HAayyHOW paboThl B padoTy Mo
CHEIUATBHOCTH;

1.4 obOecnieyuTh BO3MOXKHOCTh OBJIQJICHUS] CTYJACHTAMU COBOKYITHOCTBIO
MaTeMaTUYECKUX 3HAHWW M YMEHUH, COOTBETCTBYIONIMX YPOBHIO OakajiaBpa IO
COOTBETCTBYIOIIEMY MPOPUITIO.

Teopernyeckas 4YacTh AUCIUIUIMHBI H3JIarae€TCs B JIEKIIMOHHOM Kypce.
[Tomy4yeHHble ~ 3HAHWUSA  3aKPEIUIIOTCA  HA  TPAKTHYECKUX  3aHATHSIX.
CamocrosiTenbHas paboTa TpeaycMaTpUBAET HCIIOJIB30BAHUE PECYPCOB CETH
WUuTepHer, pabory c ydyeOHMKamMM MU Y4YEOHBIMH TOCOOMSMHU, MOATOTOBKY K
MPAKTUYECKUM 3aHSATHUSM, BBITIOJIHEHHE JOMAIIHMX 3aJlaHui, MOATOTOBKY K
KOHTPOJIbHBIM paboTam.

2. Mecro mucnuninnbl B crpykrype OIIOIT BO

Hucrummaa «Maremaruka» (b.1.1.7) BxoguT B 00s3aTenbHYIO YacThb
omoka 1 ocHOBHOW mpodeccHnoHanbHOW 00pa30BaTENbHOW MPOTPAMMEI
noAroToBkM OakanaBpoB mo HampasieHuto 09.03.01 «Muadopmatnka u
BBIUMCIUTENbHAS TEXHUKAY.

3. TpeGoBaHus K pe3yabTaTaM OCBOEHMS AUCIHUILINHBI

Pe3ynbTaThl OCBOEHHS JUCHMIUIMHBL «MaTeMartnka» HanpaBJI€Hbl Ha
OBJIAZICHUE CIEAYIOIINMHU KOMITETCHIUSMH
VYK-1. CnocobeH ocCylecTBIATh TMOUCK, KPUTHYECKUWA aHallu3 M CHHTE3
uH(pOpMaIUK, NPUMEHITh CUCTEMHBIN MOAXOJ AJIsl PEIICHUs] TOCTABJICHHBIX 3a/1a4

CTyaeHT JOJDKEH 3HaTh: MaTeMaTHKy B YacTH TaKUX pa3/ielioB, Kak
reoMeTpusi, ajiredpa, MaTeMaTHYECKUW aHaiu3, TEOpPHUs BEpPOSATHOCTEH U
MaTeMaTU4YeCcKasi CTATUCTHKA.

CTyneHT AOKEeH yMETh: pellaTh 3aJaud U3 pa3JesioB reoMeTpus, anredpa,
MaTeMaTUYECKUI aHaIu3, TEOPUsI BEPOSTHOCTEN U MaTeMaTHYeCKasi CTaTUCTHKA.



CTYI[eHT AOJDKCH BJIAACTL: MCTOJAMHU MATCMATHYCCKOTO MOACIIMPOBAHMUA,

OCHOBAHHBIMM Ha TaKWX pas3aciiaXx, KaKk IrcoMETpHs:, anre6pa, MaTeMaTUYCCKUU
aHaliu3, TCOPpHs BCpOHTHOCTCﬁ N MaT€MaTHYCCKasa CTaTHCTHUKA.

[lepeuenn

IUIAHUPYEMBIX — PE3yJIbTaTOB

0o0yueHusI

1o

JTHACHUILINHE,

COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMH OCBOCHHS 00pa3oBaTeNbHOU
IPOTrpaMMBI

4. PacnipeaesieHue TPYA0EMKOCTH (Yac.) TUCUMILJIMHBI 110 TeMaM
M BHJIaM 3aHATUH

Ne Ne | Ne
Mo- | He | Te HanmvenoBanmue Yacel/ 3 HUX B HHTEpaKTUBHOM dopme
ay- | me | Msl TEMBI
as | am
Jlex- | Komnok- | JlaGopa- | Ilpak-
Bcero | muu | BuUyMmBI | TOpHBIE | THYeC- CPC
KHe
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 1 | 1.1 | BexTopsl, TUHEHHbBIC 10 2 - - 2 6
onepauuu. basuc,
KOOpJMHATHI BEKTOpa
2 1.2 | Cucrembl KOOpAMHAT. 10 2 - - 2 6
[Ipoexknnu, HarpaBsAOILINE
KOCHHYCBI BEKTOpa
3-4 | 1.3 | CkanspHoe, BEKTOPHOE U 12 4 - - 2 6
CMEIIaHHOE MPOU3BEICHUS
5-6 | 1.4 | YpaBHEHUE reOMETPUIECKOI 12 4 - - 2 6
¢burypsl. [Tnockocts. [Ipsmas
Ha MJIOCKOCTH U B
IPOCTPAHCTBE
7 | 1.5 | JIunuu BTOpOrO NOpsiAKa Ha 10 2 - - 2 6
MJIOCKOCTH
8 | 1.6 | [ToBepxHOCTH BTOPOTO 10 2 - - 2 6
nopsijiKa
2 9- | 2.1 | Marpuiisl, TUHEHHbBIE 14 4 - - 4 6
10 oTiepalu,
TPaHCIIOHUPOBAHUE.
Onpenenurenu. Panr
MaTpPHUIIbI
11 | 2.2 | CucreMbl TUHEHHBIX 12 2 - - 4 6
anreOpanvyecKux ypaBHCHHI
12 | 2.3 | YMHOXEHUE MaTpPHUIL. 10 2 - - 2 6
OO6parHas maTpuIa
3 13 | 3.1 | YucnoBble MHOXECTBA. 12 2 - - 4 12




[TpoMexyTKH Ha YMCIOBOM
ocu. HauajpHEBIE IIOHSTHUS O
KOMIUIEKCHBIX YHMCIIax

14

3.2

OO01mre NOHATHS O YUCITOBBIX
GYHKIHSIX

10

12

15

3.3

[Ipenen ¢pyHKINU B TOUKE.
beckoneuHo Maible (QyHKIIHH.
CBolicTBa IPEJIENOB

10

12

16

3.4

CpaBHeHHE OECKOHEYHO
MabIX (pyHKIUN

12

Bcero 1 cemectp

180

32

32

116

2 cemecTp

4 1-2

4.1

[Tpown3BoaHast HyHKIIHH.
Huddepenunpyemast
byakuwms. uddepenmuan.
IIpaBuia
nudepeHIpoBaHms

10

34

4.2

Teopemsl 0 cpeiHEM I
nudepeHITpyeMbIX
¢ynkuuii. [IpaBuna
Jlonurana. ®opmyna Teinopa

4.3

UccnenoBanue QyHKIMiA:
MOHOTOHHOCTb, YKCTPEMYMBI

10

4.4

UccnenoBanue QyHKIMiA:
BBIITYKJIOCTb, TOUKH IEeperuoa.
ACHUMIOTOTHI

4.5

DyHKIIMA MHOTUX
MepEeMEHHBIX, 001IIHe
nmousaTHsA. YacTHbIC
npousBoAHkIe. [IpaBuna
¢ epeHIMpoBaHus

10

4.6

['papuieHT u npousBoaHAas 1O
HAIpaBJICHUIO

10

4.7

DKCTpeMyM (PYHKITUU JBYX
MIEPEMEHHBIX

5.1

[TepBooOpa3zHas byHKIHH,
HEONPEIEICHHbIM  MHTErpal.
3ameHa MEPEMEHHOM,
MHTETPUPOBAHUE IO YACTAM,
MHTETPUPOBAHUE
palMoHaIBHBIX Ipobei

12-
13

5.2

OrnpeneneHHbIN UHTETpall.
WUurterpupyembie  QyHKIHH.
dopmyna Herorona-
JletiOHMIA. [Tpunoxenus
OTIPENICJICHHOTO  MHTErpasa.
HecoOcTBeHHBIE HHTETPAIBI

12

24

14

5.3

JIBoliHbBIE 51 IIOBTOPHBIE
WHTErpaJIbl

15

5.4

KpuBonuHelinple MHTErpajibl
0 JUIMHE JAYTH W 1O

10

24




KoopauHatam. MuTerpansl, He
3aBUCSIINE oT IIyTH
WHTETPUPOBAHUS

16

5.5

IloBepXHOCTHBIE HMHTETPAJIBL.
CxansipHple W BEKTOpPHBIC
TIOJISL. Teopema T'aycca,
teopeMa CTokca

Bcero 2 cemectp

144

32

32

80

cemecTp

6.1

Hauanburbie MOHSTHUSA 0
nuddepeHIaTbHBIX
YpaBHEHUSX.

14

2-3

6.2

JIuneiinble
nuddepeHIaIbHbIe
ypaBHEHWUSL.

17

7.1

3HAaKOMOJIOKUTEIbHEIE
YUCJIIOBEIC pH,Z[BI.

17

6-7

7.2

CreneHnble  psiabl.  Psmbl
Tennopa

17

7.3

Tpuronomerpudeckue  pssl
Dypse

15

11

8.1

Cny4aitHoe coOpITHE.
[IpocTpaHCcTBO 31EMEHTAPHBIX
cobpTii.  Omepanuud  Han
CITY4aifHBIMU COOBITHUSIMHU.

19

12-
13

8.2

ITocnenoBarenbHOCTD
HE3aBHCHMBIX VCIIBITAHUM.
DopMmyisl bepuymin,
JOKaJIbHagd W WHTErpajabHas
teopembl MyaBpa-Jlamaca

17

14

8.3

HuckpeTrHas ciy4aitHas
BCIIMYHHA: paa
pacripeneneHus, byHKIMSA
pacnpenenesus, YHCIIOBBIE
XapaKTepUCTUKU

13

15-
16

8.4

OCHOBHBIE MMOHSATHS
MaTEMaTHYECKOW CTaTHUCTHKH.
ToueuHble W HHTEPBAIbHbBIC
OLICHKH DJIEMEHTEI
KOPPEJSLIMOHHOTIO aHan3a

15

Bcero 3 cemectp

144

32

32

4 cemecTtp

9.1

YpaBHEHUs IEPBOTO MOPsIKA

14

2-3

9.2

CucreMnl JIMHENHEBIX
YpaBHEHUH MIEPBOTO NOPsIKa

17

45

9.3

3HaKouepeayrommuecs |
SHAKOINICPCMCHHBIC YHCJIOBLIC

17




psLIBI
6-7 | 9.4 | CrenicHHBIC PSIBI. 17 1 - - 4 4
8 | 9.5 | TpuronomeTpruecKue psabl 15 1 - - 4 4
10 9- | 10. | Knaccuueckast U 19 2 - - 4 4
11 | 1 |reomMerpuyeckas BEpOSTHOCTh
AKCHOMBI TEOPUU
BEPOSATHOCTH. Teopema
CJI0KEHUs BEPOSITHOCTEH.
VYcnoBHas BEPOSATHOCTb,
Teopema YMHOKEHUS
BEPOSATHOCTEM. dopmyna
IIOJIHOM BEPOSATHOCTH,
dbopmynsr baiieca
12- | 10. | IIociemoBarenpbHOCTH 17 4 - - 4 8
13 | 2 | He3aBUCHMMBIX UCTIBITAHUH.
14 | 10. | HenpepoiBHas ciydyaitHas 13 2 - - 2 8
3 | BenmuuuHa: MJIOTHOCTh
pacrpeeeHus
BEPOSATHOCTEH, byHKuMs
pacrpesiesieHusl,  YHCIOBBIC
xapaktepuctuk HopmanbHoe
pacrnpeneneHue. 3aKkoH
OOJIBIIIUX YHCEIT
15- | 10. | . ToyeuHnble U WHTEPBAILHBIC 15 4 - - 2 10
16 | 4 | oueHku DIIEeMEHTHI
KOPPEJSIMOHHOTO aHATN3a
Bcero 4 cemectp 108 16 - - 32 60
Bceero no nucnunnune 576 112 - - 128 336
5. Conepmaﬂne JJEKIIMOHHOI'0 Kypca
Ne Bcero Ne Tema gexkumu. Y4eoOHo-
TeMbI | YacoOB |JIEKI[HH Bonpocsl, oTpadaTbiBaeMble Ha JeKIHA MeTOINYeCKOoe
obecrnieueHue
1 2 3 4 5
1 cemecTp
1.1 2 1 Bekropsl, nuHeiHBIe omepaiuu. ba3uc, KOOpaHHATHI [1-3]
BEKTOpa
1.2 2 2 Cuctempl  KoopauHaT. [IpoeKimu, HaIpaBJISIOIINE [1-3]
KOCHHYCBI BEKTOpa
1.3 4 3-4 | CkamspHOE, BEKTOPHOE M CMEIIaHHOE TPOM3BEICHUS [1-3]
1.4 4 5-6 | YpaBHeHue reomerpuueckod ¢urypsl. [lmockocTb. [1-3]
[Ipsimast Ha TUIOCKOCTH U B IPOCTPAHCTBE.
1.5 2 7 JIMHUU BTOPOTO MOPSIIKA Ha MIIOCKOCTH [1-3]
1.6 2 8 IToBepXHOCTH BTOPOTO MOPSIIKA [1-3]
2.1 4 9-10 | Marpumpl, JHHEHHBIC OIEpalnd, TPAHCIIOHHPOBAHUE. [1-3]
Onpenenurenu. Panr MaTpuilsi
2.2 2 11 CuHCTeMBI IMHEHHBIX alreOpanvecKuX ypaBHEHHI [1-3]
2.3 2 12 Ymuoxenne marpui. OOpaTHas MaTpuiia [1-3]




3.1 2 13 YucnoBsle MHOKECTBA. [IpOMEKYTKH Ha YUCIIOBOW OCH. [2,3]
HauasibHbIe MOHATHS 0 KOMILICKCHBIX YHCIaX

3.2 2 14 OO111He MOHATHS O YHCITOBBIX PYHKITUIX [2,3]

3.3 2 15 IIpenen ¢ynkuuu B Touke. beckoHeuHo Masble [2,3]
dbyakuun. CBONCTBA MTPEACIIOB

3.4 2 16 CpaBHeHHEe 0€CKOHEYHO MaJIbIX (YHKIUH [2,3]

2 cemecTp

4.1 4 1-2 | IlpousBoanas dyukiun. Juddepeniupyemas GyHKIHS. [2,3]
Juddepenuman. [Ipasuna quddepenunpopanus

4.2 4 3-4 | Teopembl 0o cpemHem gias  auddepeHIHPYEMBIX [2,3]
¢ynkuuii. [Ipasuna Jlonurans. ®opmyna Teitnopa

4.3 2 5 WccnenoBanre QyHKIHIA: MOHOTOHHOCTD, 9KCTPEMYMBI [2,3]

4.4 2 6 WccnenoBanre GyHKINNA: BBITYKIOCTh, TOYKH IEPEruoa. [2,3]
ACUMIITOTHI

4.5 4 7-8 | ®yHKIMK MHOTHX IICPEMEHHBIX, OOIIHME MOHSATHUS. [2,3]
YactHble npousBouble. [IpaBuna nuddepennmpoanus

4.6 2 9 ['pagueHT ¥ IPOM3BOIHAS [T0 HAIIPABICHHIO [2,3]

4.7 2 10 OKcTpeMyM (DYHKITH JBYX NEPEMEHHBIX [2,3]

5.1 2 11 [TepBooOpa3Has (DYHKIMH, HEOMPEACICHHBIH HHTETPa [2,3]
3aMeHa TMEPEeMEHHOW, WHTCTPUPOBAHUE TI0 YaCTsM,
WHTETPHUPOBAHKE PAIIMOHATIBHBIX IPOOei

5.2 4 12-13 | OnpenencHublii uHTerpai. MHTErpupyembie (QYyHKINH. [2,3]
dopmyina Herotona-Jleitoania [Ipunoxenus
orpeseaeHHoro narerpaia HecoOCTBeHHBIC MHTETPAIBI

5.3 2 14 JIBOIHBIE ¥ IOBTOPHBIC WHTETPAJIBI [2,3]

5.4 2 15 KpuBosuHeliHple HMHTErpaibl 10 JUIMHE IyTH W 110 [2,3]
KoopauHaTaM. VIHTerpajibl, HE 3aBHUCAIIME OT IYTH
UHTETPHUPOBAHHUSI

5.5 2 16 [ToBepxHocTHBIe MHTEerpaibl. CKalsipHble M BEKTOPHBIE [2,3]
noisi. Teopema ['aycca, Teopema CTokca

3,4 cemecTp

6.1 2 1 Hauansusie ITOHSITHS 0 g hepeHIaTbHBIX [2,3]
ypaBHEHUSIX. Y paBHEHHUs MIEPBOTO MOPSIIKA

6.2 4 2-3 | Jluneitnble nuddepeHnmanbapie ypaBHeHUS. CHUCTEMBI [2,3]
JIMHEMHBIX YPaBHEHUH MEPBOTO MOPSIAKA

7.1 4 4-5 3HAKOIOJIOKUTETbHBIC YHUCJIOBBIC PAIBL [2,3]
3HAKOUYCPEIYIONIMECS M 3HAKOIEPEMEHHBIC YHCIIOBBIC
psLIBI

7.2 4 6-7 | Crenennsie pansl. Psaasl Teitnopa [2,3]

7.3 2 8 Tpuronomerpudeckue psasl Dypbe [2,3]

8.1 6 9-11 | CnyuaitHoe coObiTHe. IIpocTpaHCTBO 3iIeMEHTApPHBIX [3,6-9]
coOpITuid. Omepanuu HaJ CIIy4allHBIMH  COOBITHUSIMH.
Knaccuueckass ~u  TeoMeTpUYecKas  BEPOSITHOCTb
AKCHOMBI TEOpPHM BEPOSITHOCTU. Teopema ClIoXKeHUs
BEPOSATHOCTEM.  YCIOBHAas  BEPOATHOCTb, TeOpeMa
YMHOKEHHUS BEPOSATHOCTEM. dopmyna MOJTHOM
BEpOSATHOCTH, hopmyibl baiieca

8.2 4 12-13 | IMocnenoBaTeNbHOCTD HE3aBUCUMBIX HCTIBITAHUM. [3,6-9]
@opmynsl  bepHyiu, JIOKanbHas W MHTErpaibHas
teopeMbl MyaBpa-Jlannaca

8.3 2 14 JluckpeTHas ciaydaiiHasi BEIMYHMHA: S paclpesieeHus, [3,6-9]




(GyHKLHUS pacmpeseneHus, YUCIOBbIE XapaKTEPUCTHKH

HenpepbiBHass ~ ciydailHasg  BEJIMYMHA:  IJIOTHOCTH
pacrpeaenaeHus BEPOSITHOCTEH, byHKIHS
pacrpezeseHus, YHCIIOBBIC XapaKTePUCTHKH
HopwmanbHoe pacnipenenerue. 3aKoH OOJIBIINX YUCET
8.4 4 15-16 | OcHOBHBIC TIIOHATHS MATEMAaTHYCCKOM CTATHCTHKHU. [3,6-9]
ToueuHble W  UWHTEpPBaJbHBIE OLICHKM  ODJIEMEHTHI
KOPPEJSIUOHHOTO aHaIN3a
6. Conep:kanme KOJNIOKBUYMOB
HE TIPETYCMOTPEHBI YU4SOHBIM IJIAHOM
7. IlepeyeHb NPAKTHYECKUX 3aHATHI
Ne Bcero Ne Tema npakTH4ecKoro 3aHATHsA. 3aJaHus1, BONPOCHI, Yu4eOHo-
TEMbI | YAaCOB |3aHSATHSI oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH MeTOIuYecKoe
obecneyenue
1 2 3 4 5
1 cemecTp
1.1 2 1 Bekropel, nuHeiiHble omnepanuu. basuc, KoopIuHaTHI [1-3]
BEKTOpA
1.2 2 2 Cuctembl koopauHat. [Ipoekumu, HampaBiIsIOIIUE [1-3]
KOCHHYCBI BEKTOpa
1.3 2 3 CkasnsipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEICHUS [1-3]
1.4 2 4 VpaBHeHHe reoMmeTpuueckoit  urypbel. [lnockocTb. [1-3]
[Ipsimast Ha TUTOCKOCTH ¥ B IPOCTPAHCTBE.
1.5 2 5 JIMHMK BTOPOTO MOPSIJIKA Ha MIIOCKOCTH [1-3]
1.6 2 6 IToBepXHOCTH BTOPOTO MOPSIIKA [1-3]
2.1 4 7-8 | Marpuupl, JTUHEWHBIE ONEpaluy, TPAHCIIOHHPOBAHUE. [1-3]
Onpenenurenu. Panr maTpuib
2.2 4 9-10 | CucreMbl TMHEHHBIX alreOpanyecKux ypaBHEHUN [1-3]
2.3 2 11 Ymuoxenue marpui. OOpatHas MaTpuia [1-3]
3.1 4 12-13 | Yucnossie MHOXeCTBA. [IpOMEKYTKM Ha YHCIOBOH OCH. [2,3]
HavanpHble MOHSITHS O KOMIUIEKCHBIX YHCIIaX
3.2 2 14 OOr111¥ie TOHATHUS O YUCIOBBIX (DYHKITUAX [2,3]
3.3 2 15 IIpenen ¢yHkuuu B TOuke. beckoHeyHO Masble [2,3]
¢dbyakumn. CBONCTBA MPECIIOB
3.4 2 16 CpaBHeHHE 0ECKOHEYHO MaJIbIX (PYHKITHI [2,3]
2 cemecTp
4.1 4 1-2 | IlpomwsBoanast dyukiun. uddepenuupyemas GyHKIHSL. [2,3]
Juddepenunan. [paBuna nuddepenunpopanus
4.2 2 3 Teopemb 0 cpemHeM mus AU QEpeHIIPYEMBIX [2,3]
¢bynkuuid. [Ipasuna Jlonurana. ®opmyna Teitnopa
4.3 4 4-5 | UccnenoBanue QyHKIHMI: MOHOTOHHOCTB, 9KCTPEMYMBI [2,3]
4.4 2 6 HccnenoBanue GyHKINN: BBITYKIOCTh, TOYKH MEpEruoa. [2,3]
AcCUMNOTOTHI
4.5 2 7 OYHKIIUH MHOTHX IEPEMECHHBIX, OOIIHME IOHSTHS. [2,3]
YacTHble npousBoauble. [IpaBuna nuddepenimpopanus
4.6 2 8 I'pasiieHT ¥ IPOM3BOIHAS 10 HAITPABICHHIO [2,3]
4.7 2 9 DKkcTpeMyM QYHKITHH IBYX MTEPEMEHHBIX [2,3]




5.1

10

[TepBooOpasnast (yHKIIMU, HEONMpPEAEICHHBIH HHTErpal
3aMeHa IEepeMEHHOW, MHTErPUPOBAHME [0 4YacTsM,
WHTETPUPOBAHUE PAIIMOHATBHBIX Ipo0ei

[2-4]

5.2

11-12

Onpenenennblii uHTerpan. HMHTerpupyemble (QyHKIUU.
®dopmyna Hrrotona-Jleiibnuna [Tpunoxenus
orpeJierieHHoro uHTerpana HecobcTBeHHbIE HHTErPaAIIbI

[2,3]

5.3

N

13

JIBOViHBIE ¥ MTOBTOPHBIE HHTETPAIIBI

[2,3]

5.4

14-15

KpuBonuHelinple HMHTErpajgbl MO JIMHE AYTd U 10
KOOpAuHaTaM. I/IHTGI‘paJIBI, HC 3aBUCAIIMUC OT IIYTU
WHTErPUPOBAHUS

[2,3]

5.5

16

IToBepxHOCTHBIE MHTErpaybl. CKalsipHblE U BEKTOPHBIE
nosusi. Teopema ["aycca, Teopema Ctokca

[2,3]

3,4 cemecTp

6.1

1-2

HauanbHbie MTOHSTHUS 0 nuddepeHITnaTbHBIX
YPAaBHEHUAX. Y PaBHEHUs IEPBOTO NOPsIKa

[2,3]

6.2

Jluneiinsle nuddepeHnuanbuple ypaBHeHUs. CHCTEMBI
JIMHEMHBIX YPaBHEHUI MEPBOr0 MOPSAKA

[2,3]

7.1

5-6

3HAKOIOJIOKUTEIbHBIE YUCJIOBbBIE PAIBL.
3HaKouepenyrommecs U 3HAKOIEPEMEHHBIE YHCIIOBbIE
psaBI

[2,3]

7.2

o

7-8

Crenennblie psanbl. Panbr Tenopa

[2,3]

7.3

SN

9-10

Tpuronomerpuueckue psiabl Dypoe

[2,3]

8.1

11-12

Cayuaiinoe coObiTHe. IIpocTpaHCTBO 3€MEHTapHBIX
coObrTuii. Omeparuu  HajJ CIYYalHBIMH COOBITHSIMU.
Knaccuueckass u = reomerpuyeckass  BEPOSTHOCTb
AKCHOMBI TEOPUHM BEpPOSITHOCTU. TeopeMa CloXKEeHUs
BEPOATHOCTEN.  YCIIOBHAs  BEPOATHOCTh, TEOpPEMaA
YMHOKEHUS BEPOATHOCTEI. dopmyna MTOJTHOM
BEpOSITHOCTH, (hopMmyJsl baiieca

[2-4,6,7]

8.2

13-14

[TocnenoBarenbHOCTh HE3aBUCHUMBIX VCIIBITAaHU .
@opMynsl  bepHyiu, JIOKanbHas W UMHTErpaibHas
TeopeMbl MyaBpa-Jlamaca

[2-4,6,7]

8.3

15

JluckpeTHas cilydaiiHasi BEJIMYUHA: PAJl pacIpeeiICHuUs,
(GyHKIUS pacmpelieieHus], YHUCIOBbIE XapaKTEPUCTUKU
HenpepbiBHass  ciydaiiHasg ~ BEJIMYMHA:  [UIOTHOCTH
pacnpeneneHus BEPOSITHOCTEM, byHKIISA
pacrpeneieHus, YU CIIOBBIE XapaKTEPUCTUKU
HopwmanbHoe pacnipenenenne. 3aK0H OOIBITNX YUCE

[2-4,6,7]

8.4

16

OCHOBHBIG IIOHATHUSA MaTeMaTquCKOﬁ CTAaTUCTHKU.
Todeunble W  MHTEPBAJIbHBIE ONEHKU  DJIEMEHTHI
KOPPEJILIMOHHOIO aHaN3a

[2-4,6,7]

9. 3axanus AJ151 CAMOCTOATE/ILHOI padoThI CTYICHTOB

8. IlepeueHb 1adOpPATOPHBIX padoOT
He mpexycMoTpeHs! yaeOHBIM TIIAHOM

Ne
TeMbI

Bcero
JacoB

33IlaHI/lﬂ, BOINPOCHI, 1] CAMOCTOATECIBbHOI0 U3YyUCHUSA

Y4yedHO-
MeTOoANYecKoe
odecmeyeHue




1 2 3 4

1.1 6 Bekropel, nuHeiiHble omnepanuu. basuc, KoOpIuHATHI [1-3]
BEKTOpPA

1.2 6 Cuctembl koopauHat. [Ipoekumu, HampaBiIsIOIIUE [1-3]
KOCHHYCBI BEKTOpa

1.3 6 CkasnsipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEICHUS [1-3]

1.4 6 VpaBHeHHe reoMmeTpuueckoit  urypbl. [lnockocTb. [1-3]
[Ipsimast Ha TUIOCKOCTH U B IPOCTPAHCTBE.

1.5 6 JIMHMK BTOPOTO MOPSIJIKA Ha MIIOCKOCTH [1-3]

1.6 6 IToBepXHOCTH BTOPOTO MOPSIIKA [1-3]

2.1 6 Marpuipl, JUHEHHbIE ONepanuy, TPAaHCIIOHHPOBAHUE. [1-3]
Onpenenurenu. Panr maTpuib

2.2 6 CucTeMbl TUHEWHBIX areOpandecKuX ypaBHCHHIMA [1-3]

2.3 6 Ymuoxenue marpui. OOpatHas MmaTpuia [2,3]

3.1 6 YucaoBbie MHOKECTBA. [IpOMEKYTKH Ha YUCIIOBOU OCH. [2,3]
HavasnpHble MOHSITHS O KOMIUIEKCHBIX YHCIIaX

3.2 6 OO111¥ie TOHATHUS O YUCIOBBIX (DYHKITUAX [2,3]

3.3 6 Ilpenen ¢yHKuMM B TOYKe. bBeCKOHEYHO Majbie [2,3]
¢ynkuuun. CBoWCTBA NPeNIeoB

3.4 8 CpaBHeHHEe 0ECKOHEYHO MaJbIX (QYHKITHI [2,3]

4.1 2 [TpousBonnas ¢pynkuuu. Jduddepennmpyemas GyHKIus. [2,3]
Judbdepennman. [Mpasuna nuddepeHnmpoBanus

4.2 2 Teopempr o cpemHem s auddepeHInpyeMbIX [2,3]
dbynkuwmii. [IpaBuna Jlomurans. @opmyna Teiinopa

4.3 4 HccnenoBanue QyHKIHI: MOHOTOHHOCTD, 9KCTPEMYMBI [2,3]

4.4 4 HccnenoBanue GyHKIMN: BHITYKIOCTh, TOYKHU Meperuoa. [2,3]
ACHMITOTHI

4.5 4 @OyHKIIMM MHOTMX NEPEMEHHBIX, OOIIHMe MOHATHUS. [2,3]
UYactasie npousBoubie. [IpaBuna quddepenunpoBanus

4.6 4 ['pasiveHT ¥ IPOU3BOJIHAS 110 HAITPABICHHIO [2,3]

4.7 4 DKkeTpeMyM DYHKITHH IBYX MEPEMEHHBIX [2,3]

5.1 4 [TepBooOpa3Hass (DYHKIMH, HEOMPEACICHHBIH HHTETPa [2-4]
3amMeHa MEPEMEHHOW, WHTEIPUPOBAHUE II0 YaCTSIM,
HHTErPUPOBAHIE PAIMOHATBHBIX JAPOOEH

5.2 4 Onpenenennblii uHTerpan. WMHTerpupyemble (QyHKIUU. [2,3]
dopmyna Hrrotona-Jleiibuua [Tpunoxenus
onpezerIeHHOro nHTerpaina HecoOCTBeHHbIE HHTETpalIbI

5.3 4 JIBOIHBIC ¥ TOBTOPHBIC HHTETPAJIBI [2,3]

54 4 KpuBonuneiinple HWHTErpaabl M0 JUIMHE IyTd W TI0 [2,3]
KoopauHataMm. VIHTerpanbl, HE 3aBHCSIIHE OT IIyTH
HUHTETPUPOBAHHUSI

5.5 4 [ToBepxHOCTHBIE MHTerpanbl. CKalsipHbIE M BEKTOPHBIC [2,3]
nosusi. Teopema ["aycca, Teopema Ctokca

6.1 8 HauanbHble HOHSATHUS 0 QG epeHIaIbHBIX [2,3]
ypaBHEHUSIX. Y paBHEHHUS TIEPBOTO MOPSIIKA

6.2 9 Jluneiinple nuddepeHuuansuple ypaBHeHUs. CHCTEMBI [2,3]
JIMHEMHBIX YPaBHEHUI MEPBOr0 MOPSAKA

7.1 9 3HAKOIOJOKUTETbHBIC YKCIIOBBIC PSAIBI. [2,3]
3HaKouYepeNyIOUIMecss W 3HAKONEPEMEHHBIC YHUCIOBBIC
psLIBI

7.2 9 Crenennsble psibl. Psapl Teitnopa [2,3]




7.3

Tpuronomerpudeckue psiabl Dypne

[2,3]

8.1

Cayuaiinoe coObiTie. IIpocTpaHCTBO 3I€MEHTapHBIX
coObrTuii. Omeparuu  HajJ CIYYalHBIMH COOBITHSIMU.
Knaccuueckass u  reomerpudeckass  BEPOSTHOCTb
AKCHOMBI TEOPUHM BEpPOSITHOCTU. TeopeMa CloXKEeHUs
BEPOATHOCTEN.  YCIIOBHAs  BEPOATHOCTh, TEOpPEMaA
YMHOKEHUS BEPOATHOCTEIA. dopmyna MTOJTHOM
BEpOSITHOCTH, (hopMmyJsl baiieca

[2-4,6,7]

8.2

[TocnenoBarenbHOCTh HE3aBUCHUMBIX VCIIBITAaHU .
@opMynsl  bepHyiu, JIOKanbHas W UHTErpaibHas
TeopeMbl MyaBpa-Jlamaca

[2-4,6,7]

8.3

JluckpeTHas cilydaiiHasi BEJIMYUHA: PAJl pacIpeeiICHHUs,
(GyHKIUS pacmpeleieHus], YHUCIOBbIE XapaKTEPUCTUKU
HenpepbiBHass  ciaydailHasg ~ BEJIMYMHA:  [UIOTHOCTH
pacnpeneneHus BEPOSITHOCTEM, byHKIISA
pacrpeneieHus, YU CIIOBBIE XapaKTEPUCTUKU
HopwmanbHoe pacnipenenenne. 3aK0H OOIBITNX YUCET

[2-4,6,7]

8.4

OcCHOBHBIE TOHATHSA MATEMAaTHYECKOM CTATUCTUKH.
TO‘-I@‘-IHBIG nu I/IHTepBaJIbHBIe OILICHKHN 3J’ICMCHTBI
KOPPEJISIIMOHHOTO aHAN3a

[2-4,6,7]

10. PacueTHo-rpajdpuueckas padora
He npenycMoTpena yueOHbIM TIIaHOM

11. KypcoBas pa6ora
He mpenxycmoTpena yueOHBIM TIIIaHOM

12. KypcoBoii npoeKkT
He npenycMoTpeH yueOHbIM IIIaHOM

13. ®ona oleHOYHBIX CPEACTB /15 POBEACHHs IPOMEKYTOYHOM aATTeCTALMH

00y4arIuXcs Mo JUCHHUIINHE (MOTYJIIO)
YpoBeHb ocBoeHUsT KoMrieTeHnn Y K-1

Nupexe DopmyIIHpOBKA:
YK-1 CrniocobeH ocyIecTBIATh MOMCK, KPUTHUECKUI aHAIN3 U CHHTE3
uH(pOpMalKU, TPUMEHATh CUCTEMHBIN MOIXO ISl pEIIeHUS
MIOCTaBJIEHHBIX 3a/1a4
Crynenu YpOBHEMU OTnuyuTenbHbIC MPU3HAKU TexHonoruu CpencrBa u
OCBOCHMUS (dbopMupoBaHUs TEXHOJIOTH
KOMIIETEHIIUU OLICHKHU
1 cemectp
IToporossrit 3Haer: npuHUMOBl  pemieHud | Jlekuuu, Pemwenne 3anau
(YIOBIETBOPUTENBHBIN) | 3a1a4 AQHAJIMTUYECKON | MpaKTUYECKUE | B pamMKax
reOMETpHH, NMUHEHHOW ¥ | 3amsatus, CPC | mpoMeXyTOo4HOM
BEKTOPHOU anreopsl. 1 HTOTOROIA
VYmeer: COOTHOCHUTH aTTeCTaIHH.
MaTeMaTH4ECKHE 3a/1a4u TecTHpOBAHUE.
AHAITUTUYECKOMN T€OMETPUH, JK3aMeH.
JIMHEMHOM u BEKTOPHOI




anreOpsl c 3amadaMu B
npodeccroHanbHOI
NeSITEIbHOCTH.

Brnaneer: HaBbikKamMu paboOTHI ¢
HH(pOPMaITMOHHBIMHU
UCTOYHUKAMU  JUISI  pEIICHUS
MaTeMaTHYeCKHUX 3a1aqy
AHAJIMTUYECKON TEOMETPUH,
JIMHEMHOMN u BEKTOPHOM
anreOpsl.

[IponBunyTHIN
(xoporto)

3HaeT: NPUHUUIBl  pELICHUS
3az1a4 aHAITUTUYECKOHN
reOMETPUH, JIMHENHON u
BEKTOPHOW anreOpsl U 00JacTh
UX IPUMEHEHMUS.

YMeeT: COOTHOCUTh U YaCTUYHO
pelars MaTeMaTHUECKHUE 3a1auu
AHAJIMTUYECKON reOMETpUH,
JINHEHOMN u BEKTOPHOM
anreOpbl B pamKax
npodeCcCuOHATBHON
NEeSATENbHOCTH.

Brnaneer: HaBbikamMu paboThHI ¢
UH(POPMAIIMOHHBIMH
UCTOYHUKAMHU U pEIlICHHUd
MaTEeMaTHYECKHX 3a1a4
AHAJIUTUYECKON rEOMETPUH,
JIMHENHOM u BEKTOPHOM
anreOpshl.

Beicoknii
(oTIMYHO)

3HaeT: MeTOALl aHadW3a U
BbIOOpa MaTEMaTH4ECKOI0
pelIeHNs 3aa4 aHAUTUTUYECKOU
reOMETPUH, JIMHEHHON u
BEKTOPHOW anreOpsl U 00J1acTh
WX IPUMEHEHUS;

YwMmeer: BBIOUPATh "
HCII0JIb30BATh peuieHus
MaTeMaTHYeCKHX 3a1aqy
AHAJIMTUYECKON reOMETpUH,
JIMHEHOM u BEKTOPHOM
anreOpbl A7 pelIeHus 3a1ad B
paMKax npodeCcCuOHATBHON
NESITENIbHOCTH;

Brnaneer: HaBbikamMu paboOThHI ¢
UH(POPMAIIMOHHBIMH
UCTOYHUKAMHU,  pPEUICHUS U
HCII0JIb30BAHHUS 3aKOHOB
AHAJIUTUYECKON rEOMETPUH,
JINHEMHOM u BEKTOPHOM

anre6psl B TpodeccrHoHaTbHON
JESITeTbHOCTH.




2,3,4 ceMecTphl

[Toporosbiii
(YAOBIETBOPUTEIBHBIN)

3Haer: MPUHIIUIIBI
Qg depeHInaIbHOro
WCUYUCIICHUSI U MHTETPUPOBAHUS;
3JIEMEHTBl TEOPUU BEPOATHOCTHU
M MaTeMaTHUYECKOM CTATHUCTHUKHU

YwMmeer: COOTHOCHUTH
MaTeMaTU4ecKue 3a1a4n
G depeHIaTEHOTO
UCUMCIICHUSI U MHTETPUPOBAHUS
c 3a/1a9aMu B
npodecCHOHATbHON
JESITEIIbHOCTH; COOTHOCHUTh

3aJa4d TEOPUH BEPOATHOCTH U
MaTeMaTUYECKON CTATHUCTUKU C
3a1ayaMu B MPOeCcCHOHATHHON
JeATEIbHOCTH

Brnaneer: HaBbikamu paboOTHI C
UH(POPMALMOHHBIMH
UCTOYHUKAMU JJI1  PEUICHUS
3a7a4 G hepeHIHaTBEHOTO
UCUHCITICHUS u
WHTETPUPOBAHUS,  HABBIKAMH
pabotel ¢ WMH(POPMAITMOHHBIMHU
UCTOYHMKAMU JUJISl  pEeLIeHUs
3aJa4 TEOPUH BEPOATHOCTH U
MaTeMaTUYECKON CTaTUCTHKHU

Jlexium,
MpPaKTUYECKHE
3aasatusa, CPC

Penrenue 3anau
B pamMKax
MIPOMEKYTOUHOMN
1 UTOTOBOM
aTTeCTaluH.
TectupoBanue.
3auger.

[IpoaBuHYTHIN
(xoporto)

3HaeT: TPUHIMIBI  PEIICHUS
3aga4 mud hepeHIHaTBEHOTO
WCYUCIICHUS U WHTETPUPOBAHUS
u 00nmacTh WX MNPUMECHCHUS,
NPUHIUIBl  pElIeHUs  3aaa4
TEOpUU BEPOSATHOCTH,
MaTeMaTHYECKON CTaTHCTUKU U
00JIaCTh UX PUMEHEHUS

YMeer: COOTHOCUTH M YaCTHYHO
pemiarb MaTeMaTHYECKUe
3amaun  auddepeHImantbHOro
WCYHCIICHUS U MHTETPUPOBAHUS
B paMmkax mnpodecCuoHaATbHOU
NESTEIIbHOCTH; COOTHOCHTHh U

YaCTUIHO pemaTh
MaTeMaTHYECKUE 3a/1a4mn
TEOPHH BEPOSITHOCTH "
MaTeMaTHYECKOW CTAaTHCTUKU B
pamKax npogeccuoHaTbHON
JeSITeTbHOCTH

Brnageer: HaBbikamu paboOTBI C
nH()OpPMaAITMOHHBIMHU
UCTOYHUKAMHU U PCUICHHS
MaTeMaTHYECKUX 3agaq

TQepeHIaIbLHOr0




VCUUCIICHUS "
HHTCTPUPOBAHUA ; HaBbIKaMU
pabotel ¢ WH(POPMAIMOHHBIMHU
HUCTOYHHUKaAMHN n pCHICHUSA
MaTeMaTHYECKUX 3aad TCOPUHU
BEPOSATHOCTH u
MaTeMaTHYECKOW CTATUCTHKHU

Boicoknii 3HaeT: MeTOAbl aHauu3a W
(oTIHMYHO) BbIOOpa MaTeMaTH4eCKOro
pereHHs 3aja4
mudepeHIaIbHOTO
WCYUUCIICHUSI U WHTETPUPOBAHUS
U o0yacTb HX TNPUMEHEHUS;
METOABl aHalnW3a | BbIOOpa
MaTeMaTHYECKOro peleHus
3aJad  TEOpUU  BEPOSITHOCTH,
MaTeMaTHYeCKOM CTaTHUCTUKU M
00J1aCTh X PUMEHEHUS

YwMmeer: BBIOMPATh "
UCIOJIb30BaTh peneHus
MaTeMaTHYECKUX 3agaq
g hepeHIaTbLHOTO

WCYUCIICHUS U WHTETPUPOBAHUS
JUIS pelIeHUs 3a/lad B paMKax
npodeCcCuOHATBHON
NeSITeNbHOCTH,  BBIOUPATh |
WCIOJB30BaTh 3a7auydl TEOPUH
BEPOSATHOCTH M MAaTEMAaTUIECKOM
CTaTUCTHKH JUTSl PEIICHHS 3a/1a4
B paMKax HpodeccuoHaIbHON
JeSTeTbHOCTH

Brnaneer: HaBbikKamMu paboOTHI ¢
WH(pOPMAITMOHHBIMHU
UCTOYHUKAMHU,  PEUICHUS U
WCTIOJIh30BAHUS 3aKOHOB
mudepeHIaIbHOTO
WCYHCIICHUS U MHTETPUPOBAHUS
B npodecCuoHAITBHON
JeSITeNbHOCTH, HaBBIKAMHU
paboTel ¢ WHGOPMAITMOHHBIMU
UCTOYHUKAMHU,  PCUICHUS WU
WCTIOJIh30BAHUS JJIEMEHTOB
TEOpUH BEPOSATHOCTH u
MaTeMaTHYECKOW CTaTUCTUKH B
npodeccrnoHabHOM
JESTEeITbHOCTH

st ouenku ocBoenust komnereHuuid YK-1 ycranoBieHbl
nopozoswiii yposensv. 30-59 6amnos npu ACT-TecTUpOBaHHUH, OTBET HA TEOPETUUYECKUM BOIIPOC,
HE TpeOYIOIUi T0Ka3aTeIbCTBA




npoosunymulii yposenv. 60-79 OamnoB mpu ACT-TecTUpOBaHHMU, OTBET HA TEOPETHUECKUU
BOIPOC, HE TPEOYIOIHIA 0KA3aTeIbCTBA, PEIICHUE 3aIa4un

svicokuti ypogenw. 80-100 OGamnoB mpu ACT-TecTHpoBaHWHM, OTBET C JIOKA3aTeIbCTBOM Ha
TEOPETHUYCSCKHIA BOIIPOC, PEIICHHE 3a1a491

14.

15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

BOHpOCbI AJIF IK3aME€HA H 3a4eTa

(1 cemecTtp)
BexTop, ayinMHa BekTOpa, KOJUIMHEApHbIE M KOMILJIAaHAPHBIE BEKTOPHI, PABHBIE BEKTOPHI,
CBOOOHBIN BEKTOP — ONPEACICHHS U TIPUMEPHI
JIvHeitHble onepaluy HaJl BEKTOpaMHU — ONPEACIICHUS U PUMEPHI, CBOMCTBA OINEepaluii
bazuc — onpenenenue u npumep
Teopema o pa3nokeHUu BEKTOpa Mo 0azucy
JIvHeiHbIe onepaluy HaJl BEKTOPAaMU B KOOPAUHATAX
JlexapToBa, NOJIspHAs U HUIMHIPUUYECKAsk CUCTEMBI KOOPAMHAT
KoopaunaTsl BeKTOpa, y KOTOPOTo 3a7jaHbl Ha4ajao U KOHEI]
Jlenenue oTpe3ka B 3alaHHOM OTHOILIEHUU
Hampasnsromuye KOCHHYChl BEKTOpA M MPOEKIUN BEKTOpPA HA KOOPIAUHATHBIE OCU
CkansipHO€E MTPOU3BEAECHNUE BEKTOPOB — OIIPEIEIIEHUE U OCHOBHBIE CBOICTBA
BeIpakeHue CKaasipHOro NpOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB-COMHOKHUTENIEH
@opMyIIbl UIsl BBIYACIECHUS PACCTOSIHUSA MEXAY TOUKAaMU U yrila MEXIy BEKTOpaMHU
BekTopHoe npousBesieHne — onpeeneHue u oomme cBorcTBa. [Ipu3HaK KOJUTMHEAPHOCTH
BEKTOPOB
CMmemianHoe  TMpoW3BEICHHWE —  OmpeneneHue u  obumme  cBoiictBa.  IlpusHak
KOMIUIAHAPHOCTH BEKTOPOB
[ToyunTh BEKTOPHOE YpaBHEHHUE MJIOCKOCTH
[TomyunTh BEKTOPHOE YpaBHEHHE IJIOCKOCTH, MPOXOIAIIEH Yepe3 TPU 3a1aHHbIE TOUKH
Teopema 0 KOOpAMHATAaX BEKTOPA, HOPMAIBHOT'O K IJIOCKOCTH
[TonyuuTs mapamMeTpu4eCcKOe ypaBHEHHE MIPSIMOM Ha IUIOCKOCTH
[TonyunTh KAHOHMYECKOE YpaBHEHUE IIPSIMOM Ha INIOCKOCTH
[TonyuuTs ypaBHEHUE IPSIMOM B OTpE3Kax
Teopembl 0 KOOpAMHATAX BEKTOPOB, NEPIEHANKYJISIPHOTO M HAIIPABJISIIOIIETO JJIs MPSMOI
HAa IUIOCKOCTH
TeopeMa o0 nmpu3HaKe NapauIeIbHOCTU MPSAMBIX HA MIJIOCKOCTH
[TosnyunTh BEKTOPHOE M MApaMETPUUECKOE YPABHEHMSI IPSIMOM B IPOCTPAHCTBE
[TonyunTh KAHOHMYECKHUE YPAaBHEHHUS IPSIMOU B IPOCTPAHCTBE
DJuMIc — onpeielIeHHe U OCHOBHBIE CBOMCTBA
DoKaIbHOE CBOMCTBO 3JIIUIICA
Teopema o CBOWCTBE JUPEKTPUC AILITUIICA
dokaabHOE CBOHCTBO TUIIEPOOIIBI, CBOMCTBO TUPEKTPUC THUITEPOOIIBI
Teopema 0 CBOMCTBE aCUMIITOT THITEPOOJTBI
[Tapabomna — onpeneneHre U OCHOBHBIE CBOMCTBA
Teopema 00 SKCIIEHTPUCUTETE MapaboIIbI
OO611re NOHATHS O TIOBEPXHOCTSIX BpallleHus
[ToBepxHOCTH BTOPOTO MOPSAKA: IPUBECTU IPUMEP C pa300pOM CBOKMCTB
OO61re NoHATHS 0 IMIUHAPUIECKUX MTOBEPXHOCTAX
Marpuua — gath OnpeaeIeHue U IpUBECTU IpuMep. JInHelHble onepanuy HaJl MaTpULLAMU
— oIpejeneHus, CBOMCTBa, NpuUMeEpbl. TpaHCIOHMpPOBaHME MATPHULBl — OIpPEAEICHUE,
npumep



36.

37.

38.
39.

40.

41.

42.
43.
44.
45.

46.
47.

48.

49.
50.
51.
52.
53.
54.
55.

RBO©OND O~ WN

0.
1.
12.
13.
14.
15.
16.
17.
18.

Onpenenutens KBaJpaTHOM MaTpPHUIBl NMPOU3BOJBHOTO MOpSAAKAa — JaTh OIpeleNeHue,
IPUBECTH NIPUMEP BBIUMCIIEHUS Yepe3 pa3ioKeHHUe 110 MePBOi CTPOKe

CdopmynupoBaTh 6€3 10Ka3aTeIbCTBA CASAYIONINE TEOPEMBI:

- 00 ompenenuTese TPAaHCTIOHUPOBAHHOM MaTpPUIIH,

- 0 IEPECTAaHOBKE CTPOK B OIIPEJEIUTEIE,

- 0 Pa3JIOKEHUH ONPEICTUTENS 110 MPOU3BOIBHOM CTpOKE (CTOIOITY)

OO0mIue CBOMCTBA ONpeaeTuTeNIeH

BekTop-cTonbern, JMHEWHas KOMOWHAIMS BEKTOP-CTOJOIOB, TOHATHS O JIMHEHHOMN
3aBUCUMOCTH U HE3aBUCUMOCTH CHCTEMBI BEKTOP-CTOJIOIOB

MuHOp TpOM3BOJIBHOTO TMopsAka (ompeneneHue, mnpumep). basucHblii  MUHOP
(onpenenenue, npumep). Panr matpuisl (onpeaenenue, npumep). Chopmynuposars 0e3
JI0Ka3aTelbCTBAa TEOPEMY O PAHIE MATPUILBL.

Cucrema nuHelHbIXx anreOpamveckux ypaBHeHuidt (CJIAY), wmarpunma CIJIAY u
pacmmpenHas marpuna CJIAY — onpeneneHus U IpuMepsI.

Teopema Kponekepa-Kanenau

[IpaBuno Kpamepa
YMHOXEHUE MaTpUL] — OIIPEEICHUE, CBOMCTBA OIIEPALIMH, IIPUMEP
OOparHass matpuma — ompenaeneHue. CBOHCTBa omepanuyd OOpAIEHUsS MAaTPHIIbL.

ChopmynupoBath 6e3 10Ka3aTeNbCTBA TEOpEMY 00 0OpaTHON MaTpHIIe
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE YHCIIa KBAIPATHON MaTpPUIIbI
Anrebpanyeckas ¢GopMa KOMIUICKCHOTO 4YHCIA, apu(METHYSCKHe Omeparuud  Haj
KOMILIEKCHBIMU YHCJIaMH, ITPEJICTABICHHBIMU B anredpanyeckon popme
Tpuronomerpudeckas opMa KOMIIJIEKCHOTO YMCIIa; YMHOKEHHE, JeJICHHE U BO3BE/ICHUE B
CTENEHb KOMITJIEKCHBIX YHCEJI, IPEACTaBIEHHBIX B TPUTOHOMETPUUECKON (hopme
W3Bnedenune KOpHS CTENEHU N U3 KOMITJIEKCHOTO YUCIia
UYucnosas ¢pynkuusa. CBoiicTBa UNCIOBBIX QPYHKITUI
[Ipenen ¢pyHKuMU B TOUKE
HenpepsiBHOCTh QyHKIIMHN B Touke. Kitaccudukanms Touek pa3pbiBa
TeopeMa 0 IEpBOM 3aMeUaTENIbHOM MPEIEIE U CICACTBUS U3 HEE
Teopema 0 BTOPOM 3aMedaTeNbHOM MIPEAENE U CIEACTBUS U3 HEE
OKBHUBaJICHTHbIE (DYHKIIMH, X IPUMEHEHHE /1711 BBIYHUCIICHUS IPEAEIIOB
(2 cemecTp)
[IpousBoaHas GyHKIUHU B TOUKE: onpeaeneHue, npumepsl Oynakius, auddepenunpyemas
B TOYKE: ONpEeAEICHHE
Teopema o npousBoHON nuddepeHunpyemoit pyHKIuu
Teopema o HenpepbIBHOCTH Aud hepeHnnpyemMoi PyHKITUN
I'eomerpuueckuii cMbICT MPOU3BOJHON U U depeHImrana
[Tpon3sBoHBEIE BTOPOTO M 00JI€€ BEICOKUX MOPSAIKOB
[IpousBoaHast CyMMBI, IPOU3BEIEHUS U YacTHOTO AU depeHunpyeMbIX HyHKIHHA
[Ipoun3BoHas 00paTHOMN yHKIIUN
[IpousBoaHas CloXHOW HYHKIUU
Teopema @epma u Teopema Posis
Teopema Ko u reopema Jlarpanska
[IpaBuna Jlonurans ayis Heonpeaenennoctei [0/0] u [oo/o0]
[IpencraBnenue ¢pyHKIMU ¢ TOMOLIbIO popmyisl Teitnopa
[Tpr3Hak MOHOTOHHOCTH (DYHKIIMH
OKcTpeMyM (PyHKIIUH: ONpeaesICHUE U IIPUMeEp
Heobxoaumbie ycinoBus 3KkcTpeMyMa GyHKIIUHA OJHOU MepEMEHHON
JlocTaTtouHble yCI0BUS SKCTpeMyMa (PYHKIIUHU OHOM epeMeHHON
JlocTaTtouHble yCI0BUS SKCTpeMyMa JUlsl (PyHKIUH, UMEIOIIEH BTOPYIO IPOU3BOIHYIO
Brimykiocts pyHKIuu BBepX (BHU3). Touku nepernda
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Heo6xoanmMeble ycaoBust HATMYKS TOYKHU Tepernda
JloctaTouHble YCIIOBUS HAIMYKS TOUYKH Mepernda
HaknoHHbIe ¥ BEpTUKABHBIE aCUMITOTHI rpaduka GyHKITUU
['paduk QpyHKINM ABYX MEpEMEHHBIX, OKPECTHOCTh TOYKH HA KOOPAMHATHOM MJIOCKOCTH
[Ipenen pyHKIMM MBYX MEPEMEHHBIX, HEMPEPHIBHOCTH (PYHKIIMH JIBYX MEPEMEHHBIX
[TonHOE ¥ YacTHOE MpUpaIEHUs], YaCTHbIE TPOU3BOHBIE
Huddepernmpyemast pyHKIHS TBYX MEPEMEHHBIX
Teopema 0 mpoOU3BOAHOMN CI0KHON (QYHKIIMH IBYX TIEPEMEHHBIX
I'paguenTt u mpon3BogHAS 11O HATIPABICHUIO
DKcTpeMyM (PYHKIIMU JBYX MEPEMEHHBIX, HEOOXOAUMBIE YCIOBUS SKCTpEMyMa
JlocTaTouHbIe YCIOBUS IKCTpeMyMa (PYHKIIHH JIBYX MEPEMEHHBIX
[TepBooOpasHast GyHKIIUU, HEOTIPEACTECHHBIN HHTETpa
Teopema 0 MHOXeCTBE IEPBOOOPA3HBIX (PYHKIIUU
OO0mue CBOMCTBA HEOMPEIETICHHOTO HHTETpajia, OCHOBHBIE TAOJWYHBIC IIEPBOOOpA3HBIC
3aMeHa IepeMEeHHOH B HEONPEICIICHHOM HHTETpalie
HuTerpupoBanue 1o 4acTsM JUIsl HEONPEIEICHHOTO HHTerpaja
OmnpeeneHHbIil HHTETPall, TEOMETPUYECKH CMBICIT OTPEACIIEHHOTO HHTErpaia
®opmyna Herorona-JleiOauia
3aMeHa IepeMEHHOH B OIpeIeJICHHOM UHTETpalie
HuTerpupoBanue Mo 4acTsMm JUisl ONPEIeJIeHHOT0 HHTerpaa
HecoOcTBeHHBIE HHTETPAIIBL: TPUMEPHI CXOISAIIETOCS U PACXOASIIErOCs HHTETPaioB
Onpenenenre U TeOMETPUYECKUM CMBICI IBOMHOTO MHTETpaja
Omnpenenenre U IpUMep MOBTOPHOTO MHTETpaja
Bripaxkenue 7BOMHOr0 MHTErpalia yepe3 MOBTOPHBIN
3aMeHa MepeMEeHHBIX B IBOTHOM UHTETpalie
Onpenenenre 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEHHOIO MHTErpAJIa MO JJIMHE TYTH
OmnpeneneHre U OCHOBHBIC CBOMCTBA KPUBOJIMHEWHOTO HHTETpalla 0 KOOpANHATAM
®opmyina ['puna
HeoOxomuMble U TOCTaTOYHBIE YCIOBUS HE3aBUCMMOCTH KPUBOJIMHEHHOTO WHTETrpaia OT
MyTH UHTETPUPOBAHUS
CkansipHO€ ¥ BEKTOPHOE MOJIS — OMPEACIICHUS U PUMEPHI
Potop BekTopHOro mons — ompeneneHue u npumep. L{upkynsius BEKTOPHOrO MOJS —
onpexaenenue. [loTeHIIMATEHOE BEKTOPHOE TT0JIC, MPU3HAK MOTEHIIMATEHOCTH
JluBepreHIMsl BEKTOPHOIO MOJIA — ompesesneHue, npumep. I1oTok BEeKTOpHOro momis —
omnpenenenue. ColeHONIAIbHOE BEKTOPHOE MOJIe, IPU3HAK COJICHOMAATLHOCTH
®opwmyiel ["aycca-Octporpanckoro u CTokca

(3,4 cemecTp)
HuddepennmanbHoe ypaBHEeHHE, TOPSA0K AU (HEPEHITNATEHOTO YPAaBHEHUS: ONPEICICHIS
U TIPUMEPBI
O6mee pemenne u oOmuMi wuHTErpay auQGEpPeHIIUATHFHOTO YpaBHCHUS;, HadadbHbIC
YCIIOBUSI, YaCTOE PEIICHNE U YACTHBIA WHTETPAIL: OMpPeIeIICHUs
VYpaBHEeHUsI IEPBOTO MOPSIIKA C Pa3AeIIOIIUMUCS IEPEMEHHBIMU
OpHOpOIHBIC ypaBHEHUS TIEPBOTO MOPSIKA

o ' -
Pewenne nuneiinoro ypassenus nepsoro mopsaka Y T P(X)Y = f(X) meronom sapuawun
MIPOU3BOJIBHON TOCTOSTHHOM
Ycnosue JIMHEWHOMN HE3aBHUCUMOCTHU YaCTHBIX peleHui YpaBHEHHUS

y"+p(x)y’+a(x)y=0
Teopema 06 o6wem pemennn ypasuerus Y T P(X)y +d(x)y =0
Teopema 06 06weM pemenny ypasuerus Y + P(X)Y +a(x)y = f(x)

14 ! —_— —
MMonyunts obmee pemenne ypasHemmst Y +tPY' +0 =0y (p.A=¢ 9 pug conyuas
JENCTBUTENbHBIX HEPABHBIX KOPHEH XapaKTEPUCTUYECKOTO YPaBHECHHSI
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14 ! - -—
Tonyunts obmee pemerne ypasrerns Y +PY' +4 =0y (P.A=C 9 nug cnyuas pasHbIx
NENCTBUTENBHBIX KOPHEH XapaKTEPUCTHYECKOTO YPABHEHHUSI

" ! —_ —
Monyunts obmee pewenne ypapaenus Y T PY'*0 =0y (P.9=C 9 npg coywas
KOMIUIEKCHBIX KOPHEH XapaKTepHCTHYECKOTO YPABHEHHUS

" ’ —_ -
Pemenue ypasuenus Y TPY T4 = fgx) (P.d=c ¥ weromom HEOIPENEICHHBIX
K03 puImeHToB
Pemenue cuctem nuddepeHnanbHbIX ypaBHEHUN

Pewenue ypasuenuii ua Y = f(X)

Pemenue ypaBHeHHUI, HE cOAep AKX B IBHOM BHJI€ HCKOMYIO (PYHKIIHIO

Pemenue ypaBHeHuUH, HE coJiepKalllUX B SBHOM BUJE HE3aBUCUMYIO MIEPEMEHHYIO
CrnydaifHOoe COOBITHE, dJEMEHTapHOE COOBITHE (MCXOJ), MHOMXECTBO BCEX BO3MOKHBIX
UCXOJ0B (ITPOCTPAHCTBO JEMEHTAPHBIX COOBITHI): ONIPEACTICHUS 1 IIPUMEPHI
[IpousBenenne, cymMma, pa3HOCTh CIYYalHBIX COOBITUH, MPOTHBOIOJIOKHOE COOBITHE:
OTpeIeTICHUS U IPUMEPDI

HecoBmectumpie ciydaiiHble COOBITHS, TIIOJHAsT TPYINa COOBITHH: OINpEeACICHus |
pUMEpPbI

Kitaccnueckast BEpoSITHOCTb, IPUMEDP BBIUUCIECHUS KIIACCHYECKOW BEPOSITHOCTH
['eomeTpuueckast BEpOATHOCTb, TPUMEP BHIYUCICHUSI TEOMETPUUYECKON BEPOSITHOCTH
AKCHOMBI TEOPUU BepOATHOCTEN. CIIeICTBUS U3 aKCHOM

TeopeMma ciokeHust BEpOATHOCTEN

Teopema yMHOXEHHS BEPOSTHOCTEMN

®opmyna noiaHoi BeposaTHocTH U hopmynsl baiieca

[TocnenoBaTrenbHOCTh UCTIBITAHUHN TIO cXemMe bepHysuu: onpeaeneHrue u npumep

®opmyisl bepryiu

JlokaneHass W uWHTerpaibHas TeopeMmbl MyaBpa-Jlarutaca (chopmynupoBath  0e3
JI0OKa3aTelIbCTBA)

CnyvaliHas BenW4MHA: ompeaesieHue W npumep. DyHKIUA pacnpeAcsieHus CIydaiHo
BEJTUYUHBI

OO6mwme cBoiicTBa GYHKIIMH PACTIPEACIICHUSI CITYIaifHOW BEIIMYNHBI

JlMckpeTHas ciydaiiHasi BeIMUMHA U ee (DYHKIHS pacripeieeHus

HemnpepsiBHas cnydaiiHas BenuunHa W ee (QyHKIUS pacnpeneiaeHus. [L1oTHOCTH
BEPOSATHOCTEMN U €€ OCHOBHBIE CBOMCTBA

MaremaTuyecKoe OKHIaHUE CTyYaiiHON BEJTMYMHBL: ONPEEICHNE, CBOMCTBA
MaremaTH4yecKO€e OKHUIAHUE CIYYaHON BEJIMYMHBL: OIPEIEIEHNE, CBOMCTBA

Jucnepcus ciiydailHON BETMYMHBIL: ONpEEIECHNUE, CBOMCTBA

HopmanbHo pacnpeneneHHas ciydaiiHasl BEJIMYMHA BEPOSTHOCTD NONAAAHUS HOPMAJIBHON
CIIy4ailHOM BEWYMHBI B 33JJaHHBIA HHTEPBAJ

I'enepanbHas COBOKYIHOCTB, BRIOOpKA; BHIOOpOUHAs CPEIHssl U BHIOOpOUYHAS JUCHEPCHS;
JIOBEPUTENIbHBIA NHTEPBAJ U IOBEPUTEIbHASL BEPOSITHOCTh

Koppemnsmuonnoe mnosne, Ko3pUITUEHT KOPPETSAIUH, IpsSMasi Perpeccuu

OnpeneneHre W OpUMEpP YHUCIOBOro psga. CXoadmuiics W pacxonsiuviics psax —
ONpeIeTICHUs U IPUMEPDI

HeoOxomuMblii mpu3HaK CXOIMMOCTH 4HuCIOBOro psima. OOmuye CBOWCTBA CXOISAIIUXCS
pAIIOB

[Ipu3Hak cpaBHEHUs IS 3HAKONOJIOKUTEIBHBIX PAIOB

[Tpusnak [lanambepa

[Tpusznak Ko

NHTerpaibHblii MIPU3HAK CXOOAUMOCTH

[Tpuznax JleiOoana

Omnpenenenue U npuMep aOCOMOTHO CXOASIIEIOCs psijia

Omnpenenenve u npuMep PyHKIMOHAIBHOTO psijia



48. Crenennoii psin. Panguyc cxonuMocTu CTENEHHOTO psijia
49. Psn Teitnopa. Psaer Telimopa OCHOBHBIX 3JIeMEHTApHBIX (YHKITAN
50. Tpuronomerpuueckuii psg Oypbe

TecroBble 3a1aHud 110 JUCHUILIMHE
BEKTOPHASA AJITEBPA 1 AHAJIMTUYECKASA 'TEOMETPUA

Janbl koopaunatel Touek A1(0;3;2), A2(-1;3;6), A3(-2;4;2), A4(0;5;4).. 3BecTHO, 4TO
orpeskun A1Az, A1Asz, AjA; SBASIOTCS CMEXHBIMH pebpaMu mMmapasuienenurnena. TpeOyercs
HaWTH:

1) nmuny pebpa A1A;;
2) yroa mexay peopamu AjA; u AjAsz;
3) mIomaas rpaHu, copepskaiieii BepiuHbl Ag,Az,Az ;
4) o0beM mapauiesCuIea;
5) ypaBHeHHE MPSIMOIi, MPOXOASIICH Yepe3 BepuirnHy A1 BIOJb AMArOHAIN TapaljieieuIe/a,;
6) ypaBHeHHE TUIOCKOCTH A1A2A3;
7) yron mexay peopom A;A, ¥ rpaHbio, couepikaieii Bepiuabl Ag,Az,Asz;
8) paccrostuue ot BepiMHbI A4 10 IockocTh Ag,Az,Asz.
BrInosHUTE YepTeXK.

OJIEMEHTEI AJIT'EBPBI

Pemnts cucremy NMMHENHBIX ypaBHEHUN MeTonoM ['aycca.
3X1+XoH+X3+X4+X5=5, 2X1-Xo+3X3=4, 5X,+6X3+X4=11.

Jns  paHHOM MaTpuilbl A TMOCTPOUTH OOpaTHYH MAaTpHILY A, Bemonuuts MIPOBEPKY
A AATA=E.

I
NN W
P W N
e

BBEJIEHUE B MATEMATUYECKUI AHAJIN3

HUccnenoBath Ha HenpepbIBHOCTH GyHKIUIO Y = f(X), HailTH TOYKHM pa3pbiBa M ONPEICITUTH
ux pox. [Toctpouts cxemarnueckuit rpadux GyHKIUN.

(2x*+3)/5 mpu xe(- o, 1];
f(x)= 6 — 5x npu X € (1, 3);
X—3 npu X €[3, +o).

JIMODEPEHIIMAIBHOE UICUMCJIEHUE ®YHKIMM OJIHOI ITEPEMEHHOM
U DJIEMEHTBI JU®OEPEHIIMAJIBHOM TEOMETPUM

[Moctpouts rpadux Gpynxuuu Y = | gL ~(x)/~/1- X , ICTIOJIB3Ys OOIIYIO CXEMY MCCIIeIOBAHUS
byHKIHH.

CocTaBUTh ypaBHEHHE KacaTejbHOW W HOpMalM K rpaduky KpuBoi 2X=3C O, ys= V3s it g

TOYKE, JJI1 KOTOPOU to=-7/3 [octpouTts rpaduku KpUBOH, KacaTeIbHOM U HOPMAJIH.



JINODEPEHIIMAJILHOE UICUUCJIEHUE ®YHKIMI MHOT'MX ITEPEMEHHBIX

Jano ckamsproe moite U = u(X,y). Tpebyercs:
1) cocTaBuTh ypaBHeHHE JIMHUH YPOBHs U = C U OCTPOUTH 3TY JIMHUIO;
2) B TOUKE A HAWTH TPAIUEHT U TPOU3BOAHYIO 110 HAIIPaBIEHUIO BeKTOpa AB;

3) B TOUKe A MOCTPOUTH KacaTeIbHYIO U HOPMaJlb K JIMHUM YPOBHSI, MIOJYYHUB X YPaBHEHUSI.
u=x*+4y? + 4x + 4y,C=13, AL, -2), B(2, 4).

UHTEI'PAJIBHOE UCUMCJEHUE ®VHKLNI OJTHON IEPEMEHHOI

1) Bolumcuts miommans GUrypsl, orpaHndeHHoN mHmsivu Y = 1/(1 + X%) |y = X4/2.
2) Bb4uciuTh JUTUHBI IYT KPUBBIX, 3aJaHHBIX CIICAYIOIIUME YPaBHEHUSIMU
y = x%/4 - 0,5Inx, 1<x<2.

JNODEPEHIINMAJIbHBIE YPABHEHUA

1) Haiitu obmiee pemeHue qudepeHnaab-Horo ypaBHeHUs xy'-2y = x%€¢".

2) Haiitn vactHoe pemenue auddepeHnnaaTbHOTO yYpaBHEHHS y"-9y=e'2x; YIOBJIETBOPSIOIIIEE
3aaHHBIM HadaabHbIM yenoBusm Y(0)=0,  y'(0)=0.

3) HaliThu Cc mMOMONIBI0O XapaKTEPUCTHUYECKOTO YpaBHEHMsI OOIIEE pEIICHHE CHCTEMBbI
muddepeHIaTbHBIX ypaBHEHUH X1 '+X1-3X2=0, X2'-2X1=0.

UMCJIOBBIE 1 ®YHKIIMOHAJIbHBIE PA/IbI

X

1) Pa3noxuts GyHKINIO f(x)= 2 * B P IO CTETICHSM X .

1+x-—2x
2) Pasnoxuts dyukmuro T (X) =€™ B psn ®ypbe B yrasanHoMm mnTepBane (-2,2). IlocTpouTs
rpaduk 3Toi GYHKIUH U TpaQUK CyMMBI IOJTYYEHHOTO psiga Dypre.

KPATHBIE U KPUBOJIMHEWHBIE UHTEI PAJIbI

1) C momoImp0 JBOWHOTO WHTErpajia HaAWTH O0BEM Teja, OTPAaHUYCHHOTO IOBEPXHOCTSIMH,
ypaBHEHHS KOTOPBIX 3aaHbl. Y =VX, Y=2vX, 2=0,2=1 x+y=6.

[-xc p eysxk nd
L

3agaHHOM TuHUKM L— oTpe3ok mpsimoit, oT Touku (0;0) 1o (7;27).

2) BblYMCINTh KPUBOJMHEHHBIH HMHTErpall BTOPOTO poja BJIOJIb

3) Jlano ckamsipaoe moge U =X’ +Y° =3X Y y pexropHoe mome @= Y Z7i+2x Zj+3x *z3k,
naitrn 9rad u, diva , rota g rouxke M (1,2,1).

TEOPUS BEPOSATHOCTEN U MATEMATHYECKAS CTATUCTUKA

1) Tpu crpenka cTpendroT Mo Lenu. BeposTHOCTH momnajaHusl B LEdb NEPBBIM, BTOPBIM, U
TpeTbUM CTpeaKoM paBHBI cooTBeTcTBeHHO 0.7, 0.8 m 0.9 . OnpenenuTs BEpOSITHOCTh, YTO B
L€J1b [10M1a/1a€T TOJIbKO OJMH U3 CTPEIIKOB.

2) Ia aBTOMara MpOMU3BOJAAT OAMHAKOBBIE AeTanu. [IpoM3BOAMTENHLHOCTH MEPBOTO aBTOMAaTa
BIBOE OOJbIIE MPOU3BOAUTEIBHOCTH BTOporo. IlepBerii aBromMar mpousBomuT 60% neraneit
OTJINYHOTO KadecTBa, a BTopoi — 84%. Haynauy B3siTas getanb okazanach OTIMYHOTO Ka4eCTBa.
HaiiTu BEposATHOCTD TOT0, YTO 3Ta J€TaANIb IPOU3BEIEHA IEPBBIM aBTOMATOM.



3) dnsa cny4aifHON BennuuHBI X MOCTPOUTH P pacupeAeieHus U (QYHKIHMIO pacrpeaesieHus..
HaiiTn ee maTreMarndeckoe OXXHAaHWE, NUCIEPCHIO0, HAYaJlbHBIH MOMEHT BTOPOro MOpSIKa U
TPETUHN NEHTPAJIbHBI MOMEHT:

Crpenok Jenaer mo MHIIEHH 3 BbICTpena. BepoATHOCTh momnajaHus B MUILEHb IPU KaxXIOM
BeicTpene paBHa 0.3. Ciyualinas BeIMuuHa X — YUCIIO TIONAaJaHUil B MUILICHB.

3) lnst cyyaitHoi BennuuHbBI X ¢ 3aJaHHO# GyHKunueil pacnpenencuus F(X) Tpedyercs HaiTu: a)
IUIOTHOCTh BEPOATHOCTH; 0) MaTeMaTH4YECKOE OXKHJAaHUE M JUCIEPCHIO; B) MOCTPOUTH IpaduKu
(GyHKLINU pacnpeAeraeHns U INIOTHOCTH BEPOSITHOCTU CITy4ailHON BETMYNHBI X:

0 mpu X< -1
FX)= {(x+1)2 mpu -1<x<1
1 mpu X>1

14. O6pa3oBaTe/ibHbIEe TEXHOJIOTHH

[IpenycMoTpeHO 4YTeHHME JEKIUA C MPUMEHEHHEM MYJIbTUMEIUNHBIX TEXHOJOTHH,
IIPOBEJICHUE MHTEPAKTHBHBIX IPAKTUKYMOB (B COBOKYNMHOCTH — He MeHee 20% ayauTOpHBIX
3aHATHH).

BaeaynuTtopHas camocTosiTenbHass paboTa CTYJICHTOB IMPOBOJUTCS C HCIHOJIb30BAHUEM
pecypcoB cetr MIHTepHeT 1 JIokabHBIX ceTeBbIX pecypcoB DTU CI'TY

15. Ilepeyenb yueOHO-MeTOAMYECKOT0 00eceYeH s /151 00y4AIINXCS
1o JUCHUILTHHE

Jlumepamypa
1. Bexnemumes J1.B. Kypc ananutuyeckoii reoMeTpun ¥ JTMHEHHOH anreOpsl : yaeOHUK AJIS BY30B
/I 1.B.bexnemumes — 12-e uzn., uctp.- M.: ®U3IMATIINUT, 2009.- 312 c.
Ox3eMIusps! Beero: 10.
2. Bricimas MmaTeMaTuka B yrpaXHEHUs U 3a/1a4dax : B 2 4., yueb. mocodbwue / I1. E. Jlanko [u
ap.]. — 7-e u3n .- M. : OOO "UsparensctBo OHukc" ; M. : OO0 "U3parenscTBo "Mup u
O6pasosanue". U.1. — (2009,2008, 2007). - 368 c.
DK3eMIULSIPBI BCETO: 5
3. Beicirast MaTeMaTHKa B yIIPaKHEHUAX U 3aj]a4ax : B 2 4., yue0. mocobue mj1s By3oB / I1. E.
Hanko [ mp.]. - 7-e m31. - M. : OO0 "UzmarenscTBo OHMKC" : OO0 "U3marenscTBo "Mup u
O6pasosanne".U.2. — (2009, 2008, 2006). - 448 c.
DKk3eMIuIsipsl Beero: 10
4. Marematuka: yaeonoe nocobue / Iloa. pen. JIL.H.XKypOenko, /I.A.HuxonoBoii. — M.: Uudpa-M,
(2013, 2012, 2009). — 496 c.
OK3eMIUIIphI Beero: 31
5. CepebpsikoB A.B. DiieMeHTapHBIM Kypc MaTeMaTH4YecKOi JIOTWKU: ydeO. mocobme. Capatos:
Capar.roc.texs.yH-1, 2011.- 32 c.
OK3eMIUIIPBI BCETo: 7

6. CepebpsixoB A.B. Beenenne B Teoputo rpadon: yued. mocodme. Caparos: Capar. roc. TeXH.VH-T,
2009. -36c.

Ox3eMIuIapbl Beero: 20

7. I'mypman, B. E. Teopus BeposTHOCTEH M MaTeMaTHdeckas CTaTUCTHKa : yd4eO. mocobue /

B.E.I'mypman. - 12-e u3zz., nepepad. — M. : MznatensctBo HOpaiir, (2011, 2010, 2009).- 479c.
DK3eMIUIAPHI BCEro: 8
8. I'mypman B.E. PykoBOJICTBO MO pEIIEHUIO 3aJay [0 TEOPUH BEPOATHOCTEM M MaTeMaTHYECKOU

cratuctuke : yaeb. mocodbue / B.E. I'mypman. - 11-e uzn., mepepad. - M. : M3mgarensctBo FOpaiit, (2011,
2010, 2009, 2006). - 404 c.



OK3eMIUISIPBI BCero: 9

9. Hosuxos B.B. OcHOBBI mHTerpaibHOr0 McuucieHus: Ydyebnoe nmocodue / B.B. HoBukos,
A.B. Cepebpsiko, FO.H. Harap. — Durensc: U3n-so OTU (pumman) CI'TY umenn [Narapuna
I0.A., 2016. — 64 c. 978-5-9905521-0-4 URL.: http://techn.sstu.ru/WebLib/22648.pdf (nara
obpamienus: 20.06.2020). — Pexxum poctyna: Ui aBTOPU3UP. MOJIb30BaTeNei

10. HosukoB B.B. OcHoBbI Teopuu BeposiTHOCTeH: YueOHoe mocobue / B.B. HoBukos. —
Ourense: U3n-Bo OTU (dumman) CI'TY umenn [Narapuna FO.A., 2016. — 59 c. ISBN 978-5-
9907991-1-0 URL.: http://techn.sstu.ru/WebLib/26673.pdf (mata obpamenus: 20.06.2020). —
Pexxum noctymna: 1 aBTOPU3HP. MOJIb30BATEIICH

11. CepebpsikoB A.B. DiieMeHThl KOMOMHATOPHOI'O aHAJIW3a B 33/1auax TEOPUU BEPOSITHOCTEH U
MOJENsAX ciay4ailHbeIXx rpadoB: ydeOHoe mocobue / A.B. Cepebpskos, B.B. Hosukos, FO.H.
Harap. — DOnrensc: U3a-Bo OTU (pumman) CI'TY umenu [Narapuna 10.A., 2019. — 52 c. ISBN
978-5-9907991-9-6 URL: http://techn.sstu.ru/\WebLib/30297.pdf (mara oOpamenus:
20.06.2020). — Pexxum mocTyma: Ajis aBTOPU3HP. MOJIb30BaTECH

12. Kpeicsko A.B. HUccnenoBanue onepauunii. MI30pannbie rinaBsl: yued. mocodue / A.B.
Kpricsko, A.B. Cepebpskos, FO.H. Harap. Capatos: Capar. roc. TexH. yH-T, 2014. 52 c. ISBN
978-5-7433-2764-5 URL.: http://techn.sstu.ru/WebLib/16850.pdf (mara oOpamienus:
20.06.2020). — Pexxum mocTyma: Aj1s aBTOPU3HP. MOJIb30BaTECH

IIpoepammnoe obecneuenue u Hnmepnem-pecypcoi

B NOC O3TU CI'TY HaxoasaTcs 3JIeKTPOHHbIE BEPCUU yUEOHBIX MOCOOHI MO CChUIKE
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=857&tip=4

JI1s1 ”HTEPAKTUBHBIX 3aHATUN UCIIOJB3YIOTCSA PECYPCHI 10 CCBUIKE
http://demonstrations.wolfram.com/topics.html?Mathematics#2

Texkymui KOHTPOJIb IPOBOAUTCSA C MCIOJIB30BAHMEM TECTOB B aJAlTUBHOU Cpene
tectupoBanus (ACT).

[IpomexyTouHas aTTecTalys B CECCUIO TPOBOAUTCA ¢ ucnoiab3oBaHueM ACT-TecToB.

16. MaTepunanbHO-TeXHHYECKOe o0ecreyeHne

YueOHasi ayiuTopus J1Jisl NPOBeAeHU 3aHATHII JTeKIIHOHHOI0 THIA

YKOMIUIEKTOBaHA CHEIUAIM3UPOBAHHOW MeOenpl0 W TEXHUYECKUMHU CpEeACTBAMHU
oOyuenust: 20 ctonoB, 40 crynapeB, paboyee MecTO NpenojaBaTess; MapKepHas  JJOCKa;
npoektop BENQ 631, crauumoHapHbIi TNPOEKUMOHHBIM HSKpaH, CHCTEMHBIH  OJOK
(Atom2550/41'6/500, xmaBuaTypa, MBIIIb) MOAKIIOYEHHBIH B CETh C BHIXOJAOM B MHTepHET u
noctynoM B uH(popmanronHo-o0pazoBatenbayto cpeny ITU (bumman) CI'TY umenu [Narapuna
I0.A., yueOHO-HarisgHBIE TOCOOHWS, OOECIEUMBAIOIINE TEMATHUUECKHE WJUTFOCTPAIlUU TI0
pabodeii mporpamMme JUCITUTUIAHEI.

ITporpammuoe obecmeucuue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

YueOHast ayauTopus A NPOBeeHUs] 3aHATHII CEMUHAPCKOI0 THIA, BHINOJHEHHSA
KYPCOBBIX padoT, TEKYIIEro KOHTPOJSI M TMPOMEKYTOYHOI aTTecTAMU, I'PYNNOBBIX W
HHIMBUAYAJbHBIX KOHCYJIbTAIUMH

YKOMIUIEKTOBaHA CHEIUAIM3UPOBAHHONW MEOENbl0 W TEXHUYECKUMHU CPEACTBAMH
obydenusi: 20 crtomoB, 40 crynbeB; pabodee MeECTO TpeENojaBaress; MapKepHas  JIOCKa;
npoektop BENQ 631, crauumoHapHbIi TNPOEKUMOHHBIM 3KpaH, CHCTEMHBIH  OJOK
(Atom2550/41'6/500, xmaBuaTypa, MbIIIb) MOAKIIOYEHHBIH B CETh C BHIXOAOM B MHTepHET u
noctynoM B uH(popmanronHo-o0pazoBatenbayto cpeny ITU (dunman) CI'TY umenu [Marapuna
I0.A., yueOHO-HarisgHBIE TOCOOHWS, OOECIEUMBAIOIINE TEMATHUUECKHE WJUTIOCTPAIlUU 110
pabodeii mporpamMme JUCITUTUIAHEI.


http://techn.sstu.ru/WebLib/22648.pdf
http://techn.sstu.ru/WebLib/26673.pdf
http://techn.sstu.ru/WebLib/30297.pdf
http://techn.sstu.ru/WebLib/16850.pdf
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=857&tip=4
http://demonstrations.wolfram.com/topics.html?Mathematics%232

Pabouyto mporpamMmy cocTaBui

ﬁ Co,pe,%wmo*”/

norneHT kadeapst EMH CepeOpsixoB A.B.



17. lono/iHeHMs1 ¥ U3MEHEHUsI B padoyeil mporpamme

Pabouas nporpamMmMa repecMoTpeHa Ha 3aceilanuu Kadeapbl
« » 20 roja, mpoTokoa Ne

3aB. kadeapoit / /

BrecenHbie n3MEHEHUs yTBEPIK/ICHBI Ha 3acCeaHUuN
YMKC/YMKH

« » 201 roma, nporokon Ne
[Ipencenarens YMKH /

~
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