DHIeNbCCKUI TEXHOIOTHYECKUI HHCTUTYT ((punnan) ¢peaeparbHOro rocy1apcTBEHHOT0 OI0IKETHOTO
00pa30BaTEILHOrO YUPEXKIECHUS BBICIIEr0 00pa30BaHUL
«CapaToBCKUI roCcyJapCTBEHHBIN TEXHUUECKUH yHUBEpcuTeT uMeHH ['arapuna 10.A.»

Kadenpa «EcrecTBeHHbIE 1 MATEMAaTHUECKUE HAYKI

PABOYASA ITPOI'PAMMA

110 JUCIIUITJINHEC
b.1.1.5 Marematuka

HarpaBJICHUs TIOATOTOBKU
20.03.01 «TexnochepHas 6€30MaCHOCTH)»

[Mpodune: «3amuTa B Ype3BbIUANHBIX CUTYAIHUSIX, IPOMBILIUIEHHAs U TTOXKapHasi 0€30MacHOCTb,
oXpaHa Tpyzaa»

(dhopma oOyueHust — 3a09Has
Kypc — 1,2

cemectp —1,2,3,4

3a4eTHBIX equHull — 15

9acoB B HEJICITIO —

Bcero yacos — 540

B TOM YHCJIC:

jexkuuu — 24

npaktudeckue 3anaTus — 30
71a00paTOPHBIC 3aHATUS — HET
KOHTpoJIbHast padoTa — 1,2,3,4 cemectp
camocTosiTenpHas padora — 486
3auer — 2,3,4 cemecTp

9K3aMeH — | cemectp

Pabouas nporpamma o6cyxaeHa Ha 3acenanuu kageapsi EMH
«27» _wmonsg 2022 rona, npotokoa Ne 9

3aB. kadeapoii éW/ /XKununa E.B./

Pabouasi nporpamMma yTBepaeHa },1a 3acenanuu Y MKH

«27» __wons 2022 ropma, , NpoTOKOd Ne 5
Ipencenarens YMKH & 7227 | ununa E.B./

OHrense 2022



1. Ieau ¥ 3a1a4i JUCHUILJIUHBI

Llenpio OCBOCHHS TUCIHMILIMHBI «MaTeMaTHKa» SBISETCS MPUOOPETEHUE CTYIECHTAMHU
3HaHUI W HAaBBIKOB, IO3BOJIAIOIIMX INPUMEHATh MX IPU OCBOCHUM JPYTHX JUCLMIUIMH
00pa30BaTEILHOTO ITUKIIA U TMOCIEAYIOIEeH MpodecCnoHaNbHOM eI TeTbHOCTH.

Js  focTWXKEeHHs HTOM Lenu NpenojaBaHHe AMCLUIUIMHBI MPEANOJaraeT BbIIOJIHEHUE
CJICAYIOLINX 3a1au:

1.1  03HaKOMHUTbH CTYJIEHTOB C OCHOBHBIMU IMOHATUSMHU MaTE€MaTHMKM U MaTeMaTHYECKUMHU
METOIaMH;

1.2 Croco0CTBOBaTh (hopMUPOBaHHIO y CTyJEHTa 0000IICHHBIX MIPUEMOB
WCCIIEI0BATENILCKOM eI TeIbHOCTH, HAYYHOTO B3TJIs1/1a HA MUD B IIEJIOM;

1.3.  pa3BuTh Yy CTYACHTOB MaTeMAaTU4YECKOE MBIIIJICHHE, YTOOBl Oyaymuii OakagaBp CMOT
[IEPEHOCUTH O0IIME METO/Ibl Hay4HOU paboThl B pabOTY MO CHEUAIBHOCTH;

1.4  oOecnednTh BO3MOXHOCTb OBJAJEHHUS CTYJEHTAMU COBOKYMHOCTHIO MaTeMaTHYECKHUX
3HAaHUI U yMEHUH, COOTBETCTBYIOIIMX YPOBHIO OaKaiaBpa 1o COOTBETCTBYIOIIEMY MPODUIIO.

Teopernueckass yacTb IUCLMIUIMHBI W3J1araercs B JIGKUMOHHOM Kypce. [lomyueHHbIe
3HaHUS 3aKPETUISIOTCS Ha MPAKTHYECKUX 3aHATHIX. CaMocTosTeIbHAs paboTa MpeycMaTpUBaeT
HCIOJb30BaHUE pecypcoB ceTu MHTepHeT, paboTy ¢ ydyeOHMKaMM M y4eOHbIMH MOCOOHUSMH,
MOJITOTOBKY K TPAKTHYECKUM 3aHSTHSM, BBIOJHEHHWE JOMAIIHUX 3aJaHHUW, ITOATOTOBKY K
KOHTPOJIbHBIM paboTaM.

2. Mecro nucuumiannsl B cTtpykrype OOII BO

Huctumuinaa «Maremartuka» (Bb.1.1.5) BxomuT B 0a30ByH0 4YacTh OJIOKa JUCHIUTUINH
OCHOBHOM oOpa3oBaTelbHOM mporpamMmbl OakamaBpuata mno Hanpariernuro 20.03.01
"Texnocgepnas 6e30macHocTs"

3. TpeOoBaHus K pe3yabTaTaM OCBOCHHS JUCUUILJINHBI

Pesynbrathl OCBOEHHMS IUCHMIUIMHBI «MaTemaTHKa» HaIlpaBleHbl Ha OBJAJCHUE
CIIEIIOIIUMU KOMIIETCHIIUSIMH :

-BJIaJICHUEM KOMIIETEHIIMSIMU CaMOCOBEPIICHCTBOBAHUSI (CO3HAHUWE HEOOXOIMMOCTH,
MOoTPeOHOCTh ¥ CITOCOOHOCTH 00y4aThes) (OK-4);

-CIIOCOOHOCTh OPraHM30BaTh CBOIO Pa0OTy paau JOCTHUKEHHs MOCTaBICHHBIX LIeNed U
TOTOBHOCTBIO K HCITOJIb30BaHHMIO MHHOBAIMOHHBIX ek (OK-6);

-CII0COOHOCTHIO paboTath camoctosiTeabHo (OK-8);

-CIIOCOOHOCTh K  aOCTpPAaKTHOMY M KPUTHYECKOMY MBILIUICHUIO, HCCIICIOBAHHIO
OKpY)Karollel cpeabl IJs BBISIBICHHS €€ BO3MOXKHOCTEM M pecypcoB, CIHOCOOHOCTBIO K
NPUHSITUIO HECTAHIAPTHBIX PEIICHUH U pa3penieHuro mpodaeMubix cutyanuit (OK-11).

CTyIeHT noMKeH 3HaTh: MaTEMaTUKY B YaCTH TaKHX pa3JeNioB, KaKk reoMeTpHs, anreopa,
MaTeMaTUYECKUM aHaIu3, TEOPUs BEPOSITHOCTEN U MaTeMaTHYECKasi CTATUCTHKA.

CTyneHT JOKEH yMeTh: pelarh 3afadyd U3  pa3fesioB TeoMeTpus, anredpa,
MaTeMaTUYECKHUM aHaIu3, TEOPUsI BEPOSITHOCTEN U MaTeMaTHYECKasi CTATUCTHKA.

CTyIeHT JOMKEeH BIIaJeTh: METOJIaMU MaTeMaTHYECKOTO MOJICIIUPOBAHMSI, OCHOBAaHHBIMU
Ha TaKUX pas3jenax, Kak reoMeTpus, anredpa, MaTeMaTHIeCKUN aHAIIN3, TEOPHsI BEPOSITHOCTEH U
MaTeMaTH4ecKasi CTaTUCTHKA.



4. PacnipenejieHHe TPYA0EMKOCTH (4ac.) AUCHUILIMHBI 110 TeMaM

M BUJaM 3aHATHH

Ne Ne | Ne
Mo- Hene | Te HaumenoBanue Hacnbl
ay- JIn MbI
151 TEMBI
Jlek- Jlabopa- | Ilpak-
Bcero | mum TopHble | THuec- | CPC
KHe
1 2 3 4 5 6 8 9 10
1 cemectp
1 1.1 | Bekropsl, THHEHHbIE OIEpaLHH.
basuc, koopiMHaTBl BEKTOPA
1.2 | Cucremsl koopauHaT. [Ipoekiium,
HaIpaBJISIONIME KOCHHYCHI BEKTOPa
1.3 | CkamspHOE, BEKTOPHOE H
CMelIaHHOE MPOU3BEICHNUS
1.4 | YpaBHeHHE reoMeTpuIecKon 12 2 6 64
¢urypsl. [Tnockocts. IIpsimast Ha
TUIOCKOCTH U B IPOCTPAHCTBE
1.5 | JIueum BTOpOTO MOPSAIKA HA
TIOCKOCTH
1.6 | [ToBepxHOCTH BTOPOTO MOPSIKA
2 2.1 | Matpuupbl, TMHEHHbIE OTEepaIHy,
TPaHCIOHUPOBAHHE.
Omnpenenureny. Panr maTpuib
2.2 | CucreMsl IMHERHBIX 36 2 2 32
anrebpandeckux ypaBHEHUH
2.3 | YmHoxenue marpul. O0paTHas
Marpuia
3 3.1 | YncnoBsle MHOXKECTBA.
[IpomexxyTKH Ha YUCIIOBOI OCH.
HavanbHble noHsATUS O
KOMIUICKCHBIX YHCIIaxX
3.2 | OO0mue NoHATHS O YHUCIOBBIX
dyHKuIIX 36 2 2 32
3.3 | Ilpenen ¢pyHKIHH B TOUKE.
beckoneuHo mMaible GyHKIIHH.
CBOHCTBa ITpEeoB
3.4 | CpaBHeHHE OECKOHEYHO MaJIbIX
hyHKIHH

Bcero 1 cemectp

144

10

128

86

2 ceMecTp
4 4.1 | TlpousBoaHast GyHKITUH.
Juddepennupyemast GyHKIHS.
Huddeperunan. [Ipasuna
JuddepenunpoBanus
4.2 | TeopeMsl O CpeaHEM IS

muddepeHnnpyeMbix QyHKIUI.
[IpaBuna Jlonurans. @opmyna
Telinopa

76




4.3

UccnenoBanne GyHKInii:
MOHOTOHHOCTb, YKCTPEMYMBI

4.4

HccnenoBanne QyHKImii:
BBINTYKJIOCTb, TOUKH Iepernoa.
ACHUMIITOTHI

4.5

OYHKINU MHOTHX MEPEMEHHBIX,
oOmue nousTus. YactHele
npousBoaHsble. [IpaBuna

T PepeHIIPOBAHUS

4.6

I'pagueHT 1 IPOM3BOJHAS IO
HalpaBJIEHUIO

4.7

OkcTpeMyM QYHKIMH ABYX
MepPEMEHHBIX

[TepBooOpazHas ¢byHKLINY,
HEONPEJEJICHHBII HHTErpal

52

3ameHa MIEpPEeMECHHOM,
UHTETPUPOBAaHUE  II0  YacTsM,
HHTETPUPOBAHUE  palMOHAIBHBIX
npobeit

53

OrnpeneneHAbIH WHTETpal.
HuTerpupyemble GbyHKIHH.
®dopmyna Herorona-JlelibHuIa

54

[MpunoskeHus OMPEICIICHHOTO
MHTErpaia

55

HecoOcTBeHHbIE HHTETPAJIbI

58

52

Bcero 2 cemectp

144

10

128

3 cemecTp
6 6.1 | HauanpHbIC TTOHATHUS 0
muddepeHInaNBHBIX  YpaBHEHUSX.
YpaBHEHUs IEPBOTO NOPsAKA 35 31
6.2 | Jluneiinbie muddepeHnnansHbIe
ypaBHeHHs. CHCTEeMBl JHMHEHHBIX
YPaBHEHUH [IEPBOrO NOPSIIKA
7 7.1 | 3HaKONOJIOKUTENbHBIE  YUCIIOBBIE
panpl.  3HaKoUepemymoImmecs |
3HAKOTIEPEMEHHBIE YHCIIOBBIC PSIJIBI 48 44
7.2 | Crenennsle psabl. Psaner Teitnopa
7.3 | Tpuronomerpuueckue psasl Pypbe
8 8.1 | JIBoifHBIC ¥ TIOBTOPHEIC HHTETPAIBI
8.2 | KpuBonHeiiHble HMHTErpanbl IO
JUIMHE JIyrM M 10 KOOpAMHATaM.
Wurerpansl, He 3aBHCAIINE OT MYTH
WHTErPHUPOBAHHMS 61 S7
8.3 | IloBepXHOCTHBIE HHTETPAJIBI
8.4 | CxamsipHBlE W BEKTOPHBIC TIOJ.
Teopema 'aycca, Teopema Crokca

Bcero 3 cemectp

144

132

4 cemectp

9 9.1

CnyuaiiHoe coObITHE.
[IpocTpancTBo 3JIEMEHTaPHBIX
COOBITHH. Onepauuu HaJI
CIy4aiHBIMU COOBITHSIMU.
Knaccuueckas m reomeTpudeckas
BEPOSITHOCTh

9.2

AKCHOMBI TEOpUU BEPOSTHOCTH.
TeopeMa ciokeHusi BEpOSTHOCTEH.
VYcioBHasT BEPOSITHOCTb, TEOpEMa

108

98




YMHOXCHHS BEPOSTHOCTEH.
dopMyna MOJHOW BEPOSTHOCTH,
hopmynsl baiteca

9.3 | IMocnenoBarensHOCT
HE3aBUCHUMBIX HCIIBITAHUM.
®opmynsl bepHymiu, nokanbHas u
HMHTEerpaibHas Teopembl MyaBpa-
Jlamunaca

9.4 | CrryuaitHas BenmuumHA:  (QYHKIUS
pacnpenenenus, 001e CBOMCTBa

pan

9.5 | luckperHas ciy4yaiiHas BelMYUHA!
pactipeneneHusi,  (QyHKOHA
pacnpeseneHus, YHCIIOBBIC
XapaKTepUCTHKH

9.6 | HempepsiBHas cilyJaiiHas
BEJINYMHA: IUIOTHOCTB
pacnpeseneHus BEPOSITHOCTEH,
(hyHKIUA pacnpeneseHus,
YHCIIOBBIE XapaKTEPUCTUKU

9.7 | HopmansHOe pacrpeneneHue.
3akoH OOJIBIINX YUCE

9.8 | OcHoBHEIE MOHSATHUSA
MaTeMaTHYECKOU CTaTUCTHUKH.
TouedHble M HHTEPBAIBLHBIC OIICHKH

9.9 | DnemeHTHI KOPPENSAIUOHHOTO
aHanm3a

Bcero 4 cemectp

108 | 6

98

Bceero o aucuuruinae

540 | 24

30

486

5. Conep:xkaHue JIEKIHOHHOTO Kypca

No Bcero No
TE€MbI| YaCOB |JIeKIHU

Tema Jexkuun.
Bomnpocsl, oTpadaTsiBaeMble HA JTeKIMA

YyeoHo-

MeToanYecKoe
odecneueHmne

4

5

1.1-
1.6

BexTopsl, nuHeiHbIe onepauny. basuc, koopauHaTel BEKTOpa
Cuctems! koopauHart. [Ipoexiyy, HanpasIsione KOCUHYCHI
BEKTOpa

CkansipHO€, BEKTOPHOE U CMELIAHHOE TPOU3BEACHUS
VYpaBHenue reomerpuyeckoi ¢urypsl. ITnockocts. Ilpsimas
Ha INIOCKOCTH U B IPOCTPAHCTBE.

JIuHuy BTOpOro nopsika Ha IIOCKOCTH

IToBepxHOCTH BTOPOTO NOPSIIKA

[1-3]

2.1-
2.3

Martpuupl, JIMHEHHBIE ~ OIEpaluy, TPaHCIOHUPOBAHUE.
Onpenenurenu. Panr maTpuibt

Cucrembl IMHEHHBIX aNreOpanueckux ypaBHEHHN
YmHoxenne marpui. OOpatHas MaTpuma

[1-3]

3.1-
3.4

UucnosBele MHOXECTBA. IIpOMEXYTKM Ha 4YMCIOBOM OCH.
HauanpHple MOHATHSA O KOMIUIEKCHBIX YHCIIAX

OO1ye MOHATHSI O YUCIIOBBIX (DYHKIMIX

[Ipenen ¢yHknmm B Touke. beckoHedyHO Maible (YHKITUH.
CaolicTBa mpeenoB

CpaBHeHHE OCCKOHEYHO MaJIbIX ()yHKIIHI

[2.3]




[pousBomnas ¢yakuun. [Juddeperunpyemas GyHKIHS.
Hduddepennman. [Mpasuna nuddepenunponanus

Teopembr o cpemHeM it Au(GHEpPEHIUPYEMBIX (QYHKITHA.
IIpaBuna Jlonurans. ®opmyna Telnopa

HccnenoBanue GyHKINHA: MOHOTOHHOCTbD, 3KCTPEMYMBI

‘:1'.17_ HUccrenoBanme (GyHKIMI: BBITYKIOCTh, TOYKHA IEeperuda. [2,3]
ACUMIITOTHI
@DyHKINN MHOTHX NEPEMEHHBIX, 00mme MOHATHs. YacTHbIC
npousBoansle. [IpaBuna muddepenunpoanus
I'panuieHT 1 IPOM3BOIHAS TI0 HAIPABICHUIO
OkcTpeMyM (QYHKIMH ABYX IMEPEMEHHBIX
[lepBooGpasHas GpyHKINH, HEOTIPEAETICHHBIN HHTErpajl
3aMeHa IIepEeMEHHOW, HWHTEIPUPOBAaHME IO  YacCTsM,
51- WHTETPUPOBAHNE PAIIMOHAIBHBIX ApOOei
55 Omnpenenennblii  uHTerpaix. MHTerpupyemsie  GyHKIUU. [2-4]
' ®opmyna Herorona-Jleibanma
[Tpunoxxenns onpenesIeHHOTO HHTETpaa
HecoOGcTBeHHBIE HHTETPAIBI
Hauaneuele mosATHA 0 MuddepeHnnanbHbpIX ypaBHEHHSX.
YpaBHEHUS TIEPBOTO NOPsAKa
6.1,6.2 . [2,3]
Jlunetinsie  muddepeHnmansapie  ypaBHeHHA.  CHCTEMBI
JMHEHHBIX YpaBHEHNH IIEPBOTO NOPSIKa
3HAKOMOJIOKHUTEIbHbIE YHCIIOBBIE PSLIBL
71- 3Hakouepeyomuecs u 3HaKOTIEPEMEHHBIE YHCIOBbIE PSIbL [2.3]
73 Crenennsle psnasl. Paasl Teitnopa
’ Tpuronomerpuueckue psiupl Pypre
JIBoitHbIE ¥ TOBTOPHBIE MHTETPAIIBI
KpuBonuneiinple uHTErpajpl MO JUIMHE JOYTM M IO
8.1- KoopauHataM. MHTerpanbl, He 3aBUCANME OT IIyTH
8' A HHTCTPUPOBAHUSI [2,3]
' [ToBepXHOCTHBIC HHTETPAIIBI
Ckansapabie ¥ BekTopHble ToJisi. Teopema ['aycca, Teopema
Crokca
CnyuaitHoe  coObitme.  IIpocTpaHCTBO — BieMEHTapHBIX
coOprTuii. Omepauuu Hajg — CIy9allHBIMH  COOBITHAMHU.
Knaccuueckas u reomerpruieckast BEpOSITHOCT
AKCHOMBI TEOpPUH BEpOSITHOCTH. Teopema  CIIOKEHUs
BEPOSITHOCTEH. YCIIOBHAs BEPOSITHOCTD, TEOPEMa YMHOXKEHHS
BeposiTHOCTEeH. DopMmyna IMOJHONH BEPOSTHOCTH, (POPMYIIBI
baiieca
[ocnenoBarenbHOCTh HE3aBUCHMBIX HMCHBITAHUH. DOpMYyIIbI
bepHynnu, JokanpHas W MHTErpalbHas Teopembl MyaBpa-
Jlanumaca
9.1- o
9.9 CnyuaitHas BenmuuuHa: (YHKUMsS pachpeaeneHus, oOiune [2-4,6,7]

CBOMCTBaA

HuckperHass cnyuaiiHasi BETUYMHA: PSS paclpesesieHus,
(hyHKIUS pacupeAereHNs, YUCIOBBIE XapaKTePUCTUKN
HemnpepriBhas ciiydaiiHas BEJIMYMHA: IUIOTHOCTH
pacripeneneHuss BEpOSITHOCTEH, (yHKIUS pacmnpeaeneHus,
YHUCJIOBBIE XapaKTEPUCTUKU

HopmMmanbHoe pacipenencaue. 3akoH 0OJIBIITUX YHUCEI
OCHOBHBIE TIOHATHSA MaTeMaTH4YECKOMI CTaTHCTHUKH.
ToueuHble U UHTEPBAILHBIE OLIEHKU

OneMeHTH KOPPEISIIOHHOTO aHAIH3a




6. IlepeyeHb NPaKTUYECKUX 3AHATHI

Bcero
JaCOB

Ne
BaHATHSA

Tema npakTH4YecKOro 3aHsATUsl. 3aJaHusl,
BONPOCHI, 0TPadaThIBaeMble HA MPAKTHYECKOM
3aHATHH

YuedHO-
METOIHYECKOoe
odecneueHmne

4

5

1.1-
1.6

Bexropsl, nuHeliHbIE onepanyy. ba3zuc, KoOOpANHATEI BEKTOPa
Cucremsl koopauHaTt. IIpoekiyy, HaNpaBsFOLINE KOCHHYCHI
BEKTOpa

CkassipHO€e, BEKTOPHOE M CMEIIaHHOE MPOU3BEICHNUS
VYpaBHeHue reomerpudeckoil (urypsl. IImockocts. [Ipsimas
Ha IUIOCKOCTHU U B IPOCTPAHCTBE.

JIuHUH BTOPOTO MOPSJKA Ha TUIOCKOCTH

IToBepxHOCTH BTOPOTO MOpsAIKA

[1-3]

2.1-
2.3

Martpunpsl, JMHEHHBIE ONEpalud, TPAaHCIOHMPOBAHUE.
Omnpenenurenu. Panr maTpuist

Cucrembl TMHEHHBIX aNreOpandecKux ypaBHEHUN
YMHoxenne Matpuil. O0paTHast MaTpuIa

[1-3]

3.1-
3.4

YucnoBble MHOXECTBA. IIpOMEXYTKM Ha YHCIOBOH OCH.
HauvanbHble MOHATHSA O KOMIIJIEKCHBIX YHCIAX

OO111He TOHATHS O YUCIOBBIX (DYHKIHIX

[penen ¢ynknumn B TOouke. beckoHeuHO Maible (GYHKIHU.
CBoiicTBa mpeeoB

CpaBHeHne OECKOHEYHO MAIIBIX (DYHKIMH

[2,3]

4.1-
4.7

[pousBomnas ¢yakuun. duddepenmupyemas GyHKIUA.
Hduddepennmnan. [Mpasuna muddepenunponanus

Teopembr o cpemHeM i auddepeHIpPyeMbIX (DYHKIHH.
IIpasuna Jlonurans. ®opmyna Telnopa

HccnenoBanue GyHKINHA: MOHOTOHHOCTbD, 3KCTPEMYMBI
HccnenoBanne (yHKIMHA: BBIMYKIOCTh, TOYKH MeEperuoa.
ACUMIITOTHI

@DyHKINU MHOTHX NMEPEMEHHBIX, oOmmue moHaATHA. YacTHble
npousBozansle. [IpaBuna muddepenunpoanus

I'pamuieHT 1 IPOU3BO/HAS TI0 HATIPABIICHUIO.

OkcTpeMyM (QYHKIMH ABYX IEPEMEHHBIX

[2.3]

5.1-
5.5

[epBooGpa3Has GpyHKIMH, HEOTIPEAETICHHBIN HHTErpajl
3aMeHa TEepPeMEHHOW, HWHTETPUPOBAaHHWE IO  HYaCTsIM,
WHTETPUPOBAHNE PAIIMOHAIBHBIX ApOOei

OmnpenenenHblii  uHTEerpan. MHTerpupyemble  (QyHKLIUH.
®opmyna Herorona-Jleibanma

[Ipunoxenus onpenereHHOro UHTerpana

HecoOcTBeHHBIE HHTETPAIBI

[2-4]

6.1,6.2

Havanpaple moHATHA 0 Iu(QEepeHINATBHBIX YpPaBHEHHUSX.
YpaBHEHHS TIEPBOTO MOPSAKA

DOneMeHTBl  TEOpUH  JUHEWHBIX  JuQQepeHIHaTbHBIX
ypaBHeHUU. JIMHeWHble YypaBHEHHsSI BTOPOrO MOPAJIKA.
CucTeMbl THHEWHBIX YPAaBHEHHUN TIEPBOTO MOPSAKA

[2.3]

7.1-
7.3

3HAKOMOJIOKHUTEIbHbIE YHCIIOBBIE pAdbL
3HaKo4epeayIoIuecs 1 3HaKOTIEPEMEHHBIE YHCIIOBBIE PSIIBI
Crenennsle psnasl. Paas Teitnopa

Tpuronomerpuueckue psasl Dypbe

[2,3]




JIBoitHbIE ¥ TOBTOPHBIE HHTETPAIIBI
KpuBonuHeiiHple MHTErpanpl IO JUIMHE JyTH U 1O
KoopauHataM. VIHTerpanbl, HE 3aBUCSIIMNE OT MYTH
81- HMHTETPUPOBAHUS
8.4 2 [ToBepXHOCTHBIC MHTETPAJIBI TIO TUIOIIAIN TTOBEPXHOCTH H TI0 [2,3]
KOOpJIMHATaM
CkaysipHBIE ¥ BEKTOpHBIE MOJS. ['paaneHT, AUBEPreHnus H
porop. IloTok W uMpKymasiuus BeKTOpHOro mnois. Teopema
T"aycca, Teopema Ctokca
Cnydaiinoe  coObrtme.  IIpocTpaHCTBO — 3IEMEHTAPHBIX
coObTnii. Omepanmu  Hajg — CIy4allHBIMH  COOBITHSMHU.
Knaccuueckast 1 reomerpuieckas BEpOSITHOCTb
AKCHOMBI TEOPHUH BEPOSITHOCTH. Teopema  CIOXKEHHS
BEPOSITHOCTEN. Y CII0BHASI BEPOATHOCTh, TEOPEMA YMHOKEHUS
BeposaTHocTei. DopMyrna IMOIHOW BEPOSTHOCTH, (POPMYIBI
Baiteca
ITocnenoBaTenbHOCTh HE3aBUCUMBIX HCHBITaHUN. DOpMyIbl
Beprynmu, nokaneHas W WHTErpaibHas TeopeMmbl MyaBpa-
91- Jlannaca
99 4 Cnyut{aﬁHa;{ BeJIMYMHA: (YHKIHS paclpeneicHus, oOmme [2-4,6,7]
CBOMCTBa
HuckpetHas cnyyaliHas BEIMYMHA: P  paclpelesieHus,
(GYHKIMS pacrpeeseHns], YUCIOBbIE XapaKTepHUCTUKI
HenpepriBHas ciayJaiiHast BEJINYMHA: IJIOTHOCTh
pacrpeneneHust BeposATHOCTEH, (YHKLUUS pacripeneneHus,
YHCIIOBbIE XaPAKTEPUCTUKU
HopwmansHoe pacnipenenenue. 3akoH OOJBIITNX YHCEI
OCHOBHBIE ~ TOHATHA  MaTeMaTHYeCKOW  CTaTHUCTHUKH.
Todeunsle 1 HHTEPBAIBHBIE OLICHKH
DJeMEeHTBI KOPPEISIIIMOHHOTO aHAIN3a
/.IlepeyeHb 1200paTOPHBIX padoOT
HE MPEAYCMOTPEeHA YIYCOHBIM TIJIAHOM
8. 3aganusa 1J1 CaMOCTOATEIbLHOM paﬁoTbI CTYACHTOB
Ne Bcero 3ananusi, BONPOCHI, 1JI1 CAMOCTOSITEJILHOTO YyeoHo-
TEMBbI| YaCoB H3y4YCHUS METOAUYECCKOC
obecreyeHue
1 2 3 4
Bexkropsl, muHelHbIE onepaiy. basuc, KoopIHHATHI BEKTOPa
Cucrembl koopauHat. lIpoexkuuu, HampaBiAOMUE KOCHHYCHI
BEKTOPa
11- CkaysipHO€, BEKTOPHOE U CMEIIaHHOE IIPOU3BE/ICHHUS
16 64 VpaBHeHHe TeoMeTpHueckoil ¢urypsl. Ilnockocts. Ilpsmas Ha [1-3]
TUIOCKOCTH U B IIPOCTPAHCTBE.
JIuHUM BTOPOTO MOPSIIKA HA IIOCKOCTH
[ToBepxHOCTH BTOPOTO MOPSIIKA
Marpuisl, JMHEHHbIE oTeparyy, TPaHCIIOHUPOBAHHUE.
2.1- 32 Onpenenurenu. Panr MaTpuibt [1-3]
2.3 CurcTeMbl THHEWHBIX aNTreOpandecKiX YpaBHEHUH
YmuoxeHne Marpul. O6paTHas MaTpuIla
UucioBele MHOXecTBa. [IpoMeXyTKM Ha 4YHCIIOBOH  OCH.
HauanbHble HOHSTHS O KOMIIIEKCHBIX YHCIIAX
3.1- 32 OO1mye MOHATHS O YHCIOBBIX (PYHKIUIX 12,3]
3.4 IMpenen ¢ynkuun B Touke. beckoHeduHo Masble  (QyHKIHH. '

CBolicTBa MpeaenoB
CpaBHeHHe OECKOHEYHO MAIIbIX (DyHKIHIA




IpomsBomnas  pyaxmmu.  duddepenmupyemas  GyHKIHUS.
Juddepennnan. [Ipasuia muddepeHunpoanus

Teopemst o cpeqaem s quddepenumpyemprx GyHkmwmii. [Ipasuaa
JlomuTans. ®opmyna Telinopa

HccnenoBanue QpyHKIUiT: MOHOTOHHOCTb, SKCTPEMYMBI

[2.3]

4.1- .
47 76 UccnenoBanme  GyHKIUEA:  BBINYKIOCTh, TOYKH  Teperuoda.
ACHUMIITOTHI
OyYHKOMM MHOTHX TE€PEMEHHBIX, o0mme moHATHA. YacTHble
npousBoansle. [IpaBuna quddepennupoanus
I'pagueHT 1 MPON3BOJHAS 110 HAIPABICHUIO.
OkcTpeMyM (QYHKIHH ABYX IIEPEMEHHBIX
[TepBooOpaznas QyHKIMK, HEOTIPEAEIEHHBII HHTErpal
3ameHa MEPEMEHHO1A, HWHTETpUPOBaHUE o 9acTsM,
MHTErpHPOBaHNE PallMOHAIBHBIX IpOOei
5.1- 52 Onpenenennslii uHTEerpas. Vuterpupyemsie ¢ynkuun. dopmyna [2-4]
5.5 Herorona-JIelOuuma
IIpunoxenus onpeaeneHHOro HHTErpana
HecoGcTBenHBIC HHTETpAITBI
Hauanpaple moHATHA 0 IuddepeHnHanbHBIX  ypaBHEHHSX.
VYpaBHeHUsI IEPBOTO NMOpsAIKa
6.1,6.2 31 DJIeMEHThl TEOpHU JIMHEHHBIX JU((depeHINATBHBIX YpaBHEHHH. [2,3]
JIunelinsle ypaBHeHUs BTOporo mnopsjaka. CucTeMbl JTHHEHHBIX
YPaBHEHHH [IEPBOrO NMOPSIIKA
3HAKOMOJOXKUTENbHBIE YHUCIOBBIE PAAbl. 3HAKOUEPEAYIOIIUECS U
7.1- 3HAKOIIEPEMEHHBIE YUCIIOBBIE PSIbI
44 " [2,3]
7.3 Crenennble psiapl. Psaner Teimopa Tpuronomerpuueckue psiibl
Dypbe
JIBOliHbIE U TOBTOPHBIE MHTETPAIIBI
KpuBosmmHeliHbIE WHTETpANbl N0 JUIMHE JYyr'H M 10 KOOPIHUHATaM.
WnTerpaisl, He 3aBUCSIUE OT ITyTH UHTETPHPOBAHUS
8.1- 57 IToBepXHOCTHBIE HHTETpalbl MO IUIOMAJN MOBEPXHOCTH H IO 12,3]
8.4 KOOpAUHATaM '
CkanspHbIe ¥ BEKTOPHBIE MOJIS. I'pagneHT, TUBEPreHnusl U pOTOp.
Iotok u nupkymnanus BekTopHoro nomus. Teopema INaycca, Teopema
Croxkca
CayuaitHoe coObitne. IlpocTpaHCTBO 3JE€MEHTapHBIX COOBITHIL.
Onepanu  Haj ciay4dailHeIMH coObiTusmu. Kiaccuueckas u
reoMeTpruiecKast BEpOSITHOCTb
AKCHOMBI ~ TEOPUH  BEPOSATHOCTH. Teopema  cioxeHus
BEpPOSITHOCTEN. YCIIOBHAs BEPOATHOCTb, TEOpEMa YMHOMKEHUS
BeposiTHOCTel. DopMyria moJIHON BeposTHOCTH, popmyisl baiieca
IlocnenoBaTenbHOCTh  HE3aBUCUMBIX — MCHBITaHUU.  Dopmyiibl
Bepnynny, nokanbHas 1 MHTErpajbHas TeopeMbl Myaspa-Jlamnaca
9.1- CnyuaiiHas BelM4YrHA: (GYHKIHS paciipeesicH s, 00II1e CBOUCTRA
9.9 98 JuckperHas ciydaiiHas BEJIMYHMHA: DAL paclpeaeieHus, QyHKIHs [2-4,6,7]

pacnpeseneHus, YUCI0BbIe XapaKTEPUCTUKH
HenpepriBHast cimydaifHasi BeMWYMHA: IUTOTHOCTH PacIpeesICHHS
BEPOSITHOCTEH, byHKIUSA pacnpeneneHus, YHUCIJIOBbIE
XapaKTePUCTHKH

HopmanbsHoe pacnpeneneHre. 3aKOH OOJBIIIX YUCEIT

OCHOBHBIE TOHATHS MAaTEMaTHYECKONH CTATUCTHKHA. TodedHbIe U
WHTECPBAIbHBIC OIICHKA

DIeMEHTBI KOPPEIAIMOHHOTO aHaTn3a

9. PacueTHo-rpaduyeckasi paéora
HE TIPEAyCMOTPEeHA YU4EOHBIM IIJIaHOM




10. KypcoBas pa6ora
HE MPEAyCMOTpEHa YICOHBIM TIAHOM

11. KypcoBoii mpoexkT
HE MPEAYCMOTPEH YUSOHBIM IIIIaHOM

12. ®onx o1eHOYHBIX CPEACTB 151 POBEACHHs IPOMEKYTOUHOM aTTeCTAlMK
00y4YarIMXCs M0 JUCUMUILIMHE (MOTYJIIO)

B nporiecce ocBoennst 00pazoBaTebHON MPOTPAMMBI Y 00YJarOMIErocst B X0/1€ U3YYCHUS

mucuuruieel b.1.1.5 «MaremaTtkay TOKHBI C(OPMHPOBATHCS CIEAYIOUIME KOMIIETCHIIMU:
OK-4, OK-6, OK-8, OK-11

BIIQJICHUEM  KOMIIETCHIIMSIMA  CaMOCOBEPIICHCTBOBaHUS  (CO3HAHHWE  HEOOXOJAMMOCTH,
noTpeOHOCTh ¥ CIIOCOOHOCTH 00y4aThest) (OK-4);

CIIOCOOHOCTh OpPraHuM30BaTh CBOIO pabOTy paau JOCTHXKEHUS IIOCTaBJICHHBIX Leled u
TOTOBHOCTBIO K MCITOJIb30BAHHIO MHHOBAIMOHHEIX uzeit (OK-6);

crocoOHOCTHIO paboTaTh camocTosTenbHo (OK-8);

CIIOCOOHOCTh K aOCTPaKTHOMY M KPUTHYECKOMY MBIIIICHUIO, WCCIEIOBAHUIO OKpYKaroImen
Cpelbl JUIs BBIABICHUS €€ BO3MOXKHOCTEH U PECYpCcOB, CIOCOOHOCTbIO K MPHUHSITHIO
HECTaHAPTHBIX PEIICHUI 1 pa3peieHnto mpooieMubIx cutyarmii (OK-11).

Wnnexc BJIa/ICHUE KOMIIETEHIIMSIMI CaMOCOBEPIICHCTBOBAHUS (CO3HAaHKE
OK-4 HEO0OXO0IUMOCTH, TOTPEOHOCTH U CIIOCOOHOCTH 00YUYaThCH)
Nunexc CHOCOOHOCTh OPraHU30BaTh CBOIO PA0OTY paiu JOCTHKEHUS
OK-6 IIOCTABJICHHBIX LIeJIEl U TOTOBHOCTBIO K UCIIOJIb30BaHUIO
WHHOBALIMOHHBIX UIEH
Wnnexc CHOCOOHOCTH paboOTaTh CAaMOCTOSI TEIIHO
OK-8
Crynenu ypoBHEH | OTIMYMTENbHBIE TIPU3HAKI Texnomoruun CpenctBa u
OCBOEHUSI KOMIIETEHIINH dbopmupoBaHus TEXHOJIOT MU
OLICHKHU
1 cemectp
[Toporosslii 3HaeT: NMPUHLHUMNBI pemieHus | Jlekuuw, Pemrenue 3amau B
(YnoBieTBOpUTENBHBIN) | 331a4 AQHAJIMTUYECKON | MPaKTHYECKUE | paMKax
TCOMETPUH, JIMHCWHOW U | 3anstuss, CPC | NpOMEKYTOUYHOM |
BEKTOPHOU aJreOpBhl. HWTOTOBO
Ymeer: COOTHOCHUTH aTTeCTallUH.
MaTeMaTU4YECKHUe 3ajauu TecTHpOBaHHE.
AQHAIUTUYECKON TI'€OMETPHH, JK3aMeEH.
JUHEWHOM U  BEKTOPHOWU
anreOpsl ¢ 33JayaMM B
npogeccuoOHaTBbHON
JEATEIBHOCTH.
Brnaneer: HaBbikamu paboTbI
c UH(QOPMALMOHHBIMU
WCTOYHUKAMU JJIsl peIIeHUs
MaTeMaTHYECKHX 3a1a4y




AQHAJIUTUYECKOM TE€OMETPUH,
JUHEHHOM W  BEKTOpPHOH
anreOphl.

[IpoaBuHYTHIN
(xoporo)

3HaeT: NPUHLUIIBI PEIICHUs
3a1a4 AHAJIUTUYECKOMN
FeOMETPUM, JIMHEHHOW U
BEKTOPHOM  anreOpsl U
00J1aCcTh UX IPUMEHEHUS.
Ymeer: COOTHOCUTb  H
YaCTUYHO pemars
MaTeMaTU4eCKue 3aauu
AQHAJIMTUYECKON TE€OMETpUH,
JUHEHHOM U  BEKTOpPHOH
anreOpbl B pamKax
npodeccruoHaNbHOM
JEATEIIbHOCTH.

Brnaneet: HaBbikamMu paboOThI
c UH(POPMALMOHHBIMU
UCTOYHUKAMU M PpELICHUs
MaTeMaTHIECKHUX 3aja4
AHAJIUTHYECKOM TE€OMETPHH,
JUHEHHOM W  BEKTOpPHOH
anreopsl.

Bricokuit
(oTJIMYHO)

3HaeT: METOJbl aHaIu3a U
BbIOOpa  MaTeMaTH4eCKOro
perieHus 3a1a4
AQHAIIUTUYECKOM T'C€OMETPHH,
JUHEHHOM U  BEKTOpPHOH
anreOpel u  00JaCTh WX

MIPUMCHCHHS,
YwMmeer: BBIOMPATH u
UCTIOJIb30BaTh pelIeHus
MaTeMaTHYECKUX 3aja4

AQHAJIMTUYECKON TEOMETpUH,
JUHEWHOM W  BEKTOPHOMU
anreOphl ISl PeIIeHus 3a1a9
B paMkax
pohecCHOHATLHOM
NeATEIbHOCTH;

Brnaneer: HaBblkamMu pabOTHI
c UH(POPMALIMOHHBIMU
WCTOYHUKAMH, pEIIeHUus Hu
VCIIOJIb30BaHUS 3aKOHOB
AQHAJIMTUYECKOM TE€OMETpUH,
JUHEWHOM W  BEKTOPHOWU
anreopsl B
npodeccuoHaIbHOM
JeSITEIbHOCTH.

2,3 cemecTphbl




[Toporossiii
(YTOBIETBOPUTEITHHBIN)

3Haer: NPUHIIUIIBI

TudepeHInaTbLHOrO
HCYHCIICHUS u
WHTETPUPOBAHUSI.

YwMmeer: COOTHOCHUTh
MaTeMaTHYeCKHe 3a1a4n
nuddepeHIanIbHOro
WCYHCIICHUS
MHTETPUPOBAHUS c
3a1lagyamMu B
npo¢ecCroHaTBHOM
JeSITEIIbHOCTH.

Bnaneer: HaBbIKAMU
paboThI c
nH(pOPMAITMOHHBIMHU

WUCTOYHUKAMU JUISI PEIICHUS
3a1a4 U epeHIHAITBHOTO

Jlekuuu,
MPaKTUYECKHE
sansatus, CPC

Pewmenne 3anau B
pamKax
MIPOMEKYTOUHOU U
HUTOTOBOM
aTTeCTallUU.
TectupoBanue.
3auer.

WCYUCIICHUS "
WHTETPUPOBAHMUSL.
[IponBUHYTHII 3HaeT: MPUHIUIBI pEIICHUsS
(xoporo) 3aa4  au¢dHepeHInaTbHOTO
UCUUCIICHUS u
WHTErpUpOBaHus U 00JacThb
UX MPUMEHEHHUS.
YMeer:  COOTHOCUTH M
YaCTUYHO peaTh
MaTeMaTUYeCKue  3aJa4d
Qg depeHIaIbLHOro
WCYHCIICHUS "
WHTETPUPOBAHUS B paMKax
npo¢ecCuoHaTBHOM
NeSITEeTbHOCTH.
Bnaneer: HaBbIKAMU
paboThI c
MH(pOpPMAITMOHHBIMHU
UCTOYHUKAMU W PEIICHHS
MaTeMaTUIECKUX 3ama4
Qg QepeHIaIbLHOro
WCYHCIICHUS "
WMHTETPUPOBAHMUSL.
Beicokuii 3HaeT: METOJbl aHaIW3a U
(oTIM4HO) BbIOOpa  MaTEeMaTH4ECKOIo

perieHus 3ama4
nuddepeHImanbHOro
UCYHCIICHUS u

MHTETPUPOBAHHUA U 00JacTh
UX IPUMEHECHHS;

VYmeer: BBIOMpATH "
UCIIOJIb30BATh pereHHs
MaTeMaTH4eCKUX 3ama4
TuQepeHITnaTbHOrO
VCUHCIICHUS u




HWHTETPUPOBAHUS JUISE
pelieHus 3aJa4 B paMKax

npodecCuoHaTBHON
JeSITeTbHOCTH;
Brnaneer: HaBbikamMu pabOTHI
c UH(POPMALIMOHHBIMU
UCTOYHMKAMH, pELIeHUus u
UCIOJIb30BAHUS 3aKOHOB
nuddepeHanbHOro
WCUUCIICHUS "
UHTETPUPOBAHUS B
npodeccruoHaIbHOM
NEeSITeTbHOCTH.
4 cemecTp
[Toporossiii 3HaeT: DBJIEMEHTHl TEeopuu
(YZOBIETBOPUTENBHBIN) | BEPOATHOCTH u
MaTeMaTHYeCKOU
CTaTUCTHKH.

YMeeT: COOTHOCHUTH 3ajaadu
TEOPHUH  BEPOATHOCTH U
MaTeMaTH4ecKon
CTaTUCTHKH C 3aJjadaMd B
npodeccroHaIbHOM
JeSITETBHOCTH.

Brnaneer: HaBbikamMu pabOTHI
c UH(POPMAMOHHBIMA
VCTOYHMKAMH ISl PELICHUS
3aJad4 TEOPUU BEPOSITHOCTH
" MaTeMaTH4ecKOn
CTaTUCTHKH.

Jlekium,
MPaKTUYECKUE
3agatus, CPC

Pemrenue 3agau B
paMKax
MIPOMEKYTOYHOU U
HTOT'OBOM
aTTeCTaIlluU.
TectupoBanue.
3auer.

[IponBuHYTHIN
(xopor1o)

3Haer: MNPUHIUIIBI PCHICHUSA
3a/la4y TCOPHUU BCPOSATHOCTH,

MaTeMaTHYEeCKOMN
CTAaTUCTHKM M 00JIaCTh HUX
MIPUMCHCHHS.

Ymeer: COOTHOCHUTH u
YaCTHYHO pemiarthb
MaTeMaTUIECKHUE 3a1a4u
TEOPUU  BEPOSTHOCTH H
MaTeMaTHYEeCKOM
CTaTUCTUKH B paMKax
npodeccruoHaIbHOM
JEeSITeIbHOCTH.

Brnaneer: HaBbikamMu pabOTHI
c nH()OPMAITMOHHBIMHU
UCTOYHUKAMU U  PEIICHUS
MaTEeMaTHIECKUX 3a7a4
TEOPUU  BEPOSTHOCTH W
MaTeMaTH4YeCKOM

CTaTUCTHUKH.




Beicoknii
(oTnHMuHO)

3HaeT: MeTOAbl aHaian3a u
BbIOOpa  MaTEeMaTUYECKOIO
pemieHust  3ajad  TEOpUU
BEPOSATHOCTH,
MaTeMaTUYeCKOU
CTAaTUCTHKM M 00JIaCTh HX
MIPUMEHECHUS,

Ymeer: BBIOMPATH u
HCIIONL30BaTh 3aJ1a4n
TEOPUU  BEPOSTHOCTH W
MaTeMaTUYEeCKOM
CTAaTHCTUKH I PEIICHUS
3a7a4 B paMKax
npodeccruoHaIbHOM
JEeSITENIbHOCTH;

Brnaneer: HaBblkamMu pabOTHI
c HH()OPMAITMOHHBIMHU
UCTOYHUKAMH, PEIICHUS W
HCIIOJIL30BAHUS  DJIEMEHTOB
TEOPUU  BEPOSTHOCTH H
MaTeMaTHYECKON
CTATHCTUKH B
npodeccunoHaIbHON
JIESATCIIbHOCTH.

HNunexc
OK-11

CIOCOOHOCTH K a0CTPaKTHOMY M KPUTHUYECKOMY MBIIIIICHUIO,
HCCJIEIOBAaHUIO OKPYKAIOIIEH CPeIbl sl BHISIBIICHUS €€
BO3MOXKHOCTEH U PecypcoB, CHOCOOHOCTBIO K MIPUHSITHIO

HECTaHJAPTHBIX PEIICHUN U pa3pelIeHHUIO MPOOIEMHBIX CUTYalUl

Crynean YpOBHEMU
OCBOCHUS KOMIIETEHITHH

OTnuuuTeNIbHEBIC IMPpU3HAKH

TexHnonoruu
dbopMHUpOBaHUS

CpencTBa u
TEXHOJIOTHHU
OLIEHKHU

1 cemecTp

[Toporosbiii
(Y1OBIETBOPUTEITLHBIN)

3Haer: OCHOBHBIE
oTpesieNieHus, TIOHSTHS,
(bopmyIbI AHAIUTUYECKOU
FeOMETPUH M JIMHEWHOW U
BEKTOPHOM aJreOphl.

YMmeeT: BbIOMpaTh aITOPUTM
pelieHus 3a1a4y
AQHAJIMTUYECKOM  T'€OMETpHH,
JIMHEMHOM U BEKTOPHOU
anredpsl.

Brnaneer: NIEPBUYHBIMU
HaBBIKAMH  TE€OPETUYECKOTO
HCCIIEI0OBaHUS 00BEKTOB
npodeccruoHanbHON
NEeATEeIbHOCTH, OCHOBAaHHBIMHU

Jlexmmn,
MPaKTUYECKHE
3aasatusa, CPC

Pentenue 3amay B
paMKax
MPOMEKYTOYHOU U
HTOTOBOM
aTTeCTaIlUH.
TectupoBanue.
DK3aMeH.




Ha AHAIMTUYECKON
reOMETpUH,  JUHEHUHON U
BEKTOPHOM anreope.

[IpoaBuHYTHIN
(xoporo)

3HaerT: OCHOBHBIE
oTpeseNeHus, MOHSTHS,
¢bopmybl, MPUHIUIIBI
pelieHus 3a/1a4y
AHAIUTUYECKON T'€OMETPUU H
JUHEWHOM W BEKTOPHOH
anreopsl.

Ymeer:  pemate  3aaa4u
AHAJUTUYECKOM T€OMETpUH,
JUHEHHOM U BEKTOPHOH
anreOpsl, JOITyCKas
HETOYHOCTH.

Bnaneer: HaBbIKAMH
TEOPETHUECKOT O u
AKCIIEPUMEHTAIILHOTO
HCCIeN0BaHUs 00BEKTOB
npodeccruoHaNbHON
NEeATEIbHOCTH, OCHOBAaHHBIMHU
Ha AHAJIUTUYECKON
reoMeTpuH, JHUHEHUHOU U
BEKTOPHOM ayireope.

Beicoknii
(oTnHMuHO)

3Haer: ONpEIENICHNS,
MOHSATHS, (hopMyTUPOBKHI
TeopeM, (OpMynbl, METOIbI
pelieHus 3a1a4
AHAJUTUYECKON TE€OMETPUH M
JINHEMHOM U BEKTOPHOU
anreOphl. Ywmeer:
aHAJM3UPOBATh U MPABUIIBHO
pemaThb 3a1a4u
AQHAJIMTUYECKOM TeOMETpuH,
JIMHETHO M BEKTOPHOM
anreOpbl M TPUMEHATh UX K
3ajauaM  TpoeccuoHaIbHOM
NESTEIBHOCTH.

Brnaneer: B momHON Mepe
HaBbIKAMHU TEOPETHUYECKOI0 U
3KCHEPUMEHTAIBHOTO
UCCIIEI0OBaHUS 00BEKTOB
npodeccruoHanbHOR
NEeSATENBHOCTH, OCHOBAaHHBIMU
Ha aHAJIUTHYECKOMN
FeOMETpUH,  JMHEUHOU U
BEKTOPHOH anreodpe.

2-3 ceMecTpbl

[Toporossiii
(Y1OBIETBOPUTEIBHBI)

3Haer: OCHOBHBIE
OTIpeIeIICHUS, TIOHSTHS,
bopmyIbI
nuddepeHIanbHOro

Jlexium,
MPaKTUYECKUE
3angaTus, CPC

Pemenne 3amau B
paMKax
IIPOMEKYTOYHOU U




HUCUYHUCIICHUA u

WHTETPUPOBAHUSI.
YmMeer: BeIOMpaTh aITOPUTM
pelieHns 3a/1a4y
nuddepeHmaIbHOro
WCUUCIICHUS u
MHTETPUPOBAHUS.

Bnaneer: IEPBUYHBIMU
HaBbIKAMU  TEOPETUYECKOTO
UCCIIEI0OBaHUS 00BEKTOB
npodeccuoHaTbHON
JIeATENbHOCTH, OCHOBAaHHBIMU
Ha MPUMEHEHUN
g depeHnanTbHOro
UCYHCIICHUS u
WHTETPUPOBAHUSL.

[IponBuHyTHII 3Haer: OCHOBHBIE

(xoporo) olpezeIIeHus, TIOHSTHS,
(bopMyIbl, TIPHHITAITHI
pelieHus 3aa4y
nuddepeHIaTbHOTO
WCUUCIICHUS u
WHTETPUPOBAHUSI.

YMeer:  pemars  3aaa4u
nuddepeHmaIbHOro
MCUUCIICHUS u
MHTETPUPOBAHUSA, JOIyCKast
HETOYHOCTH.

Bmapneer: HaBBbIKAMH
TEOPETUUECKOTO u
AKCIIEPUMEHTAIILHOTO
HCCIIEI0OBaHUS 00BEKTOB
npodeccroHaIbHOM
NESATENBHOCTH, OCHOBAaHHBIMU
Ha MPUMEHEHUU
Qg QepeHIaTbLHOro
WCYHCIICHUS u
WHTETPUPOBAHUSI.

Beicokuii 3HaerT: OIIpEACIICHU,

(oTHMuHO) MOHATHSA, (hopMyITpOBKH
TeopeM, (HOPMYIIBI, METOIBI
pelnieHus 3a1a4y
Qg depeHIaITbLHOro
WCYHCIICHUS u
WHTETPUPOBAHUSI.

Vmeer: AHAJIIU3HUPOBATH n
MMpaBHUJIIBHO pPCIIaTb 3aJda4du

nuddepeHIanbHOro
HCYHCIICHUS u
WHTETPUPOBAHUS u

MPUMEHATh HUX K 3aJadam
npodeccruoHanbHON

HUTOTOBOM
aTTeCTalUH.
TectupoBanue.
3auer.




NeSITEIbHOCTH.
Bimaneer: B momHOM Mepe
HaBbIKAMHU TEOPETHUYECKOI0 U
AKCIIEPUMEHTAILHOTO
HUCCIIEIOBAHUS 00BEKTOB
npodeccruoHanbHON
NEeSITENbHOCTH, OCHOBAaHHBIMU
Ha MMPUMCHCHUUA
nuddepeHIanbHOro
NCYHNCIICHUA n
WHTETPUPOBAHUSL.

4 cemecTp

[Toporossiii
(YOOBIETBOPUTETHHBIN)

3Haer: OCHOBHBIE
oTpesieNieHus, TIOHSTHS,
hopMyITBI TEOpUH
BEPOSITHOCTH,
MaTeMaTHYEeCKON CTATHCTHKH.
YMmeeT: BbIOUpaTh AITOPUTM
pemieHuss  3amad  TEOPHH
BEPOSITHOCTH,
MaTeMaTUYeCKOU
CTaTUCTHUKH.

Bnapneer: IIEPBUYHBIMU
HaBBIKAMH  TEOPETUYECKOIO
HCCIIeIOBaHUSA 00BEKTOB
npodeccuoHaNbHON
JIeATeIbHOCTH, OCHOBAaHHBIMH
Ha TNPUMEHEHHH  TEOpUU

BEPOSITHOCTH,
MaTeMaTH4ECKON
CTaTUCTUKH.
[IponBuHYyTHII 3Haer: OCHOBHBIE
(xoporo) olpeseNeHus, TIOHSTHS,
(bopMmysbl, IIPUHIIHATIBI
pelieHus  3agad TEOpUH
BEPOSTHOCTH,

MaTeMaTU4YECKOU CTATUCTUKH.
VYmMmeer: peuiaTth 3a1a4n

TC OpI/II/I BepOSITHOCTI/I,
MaTeMaTHIeCKOM
CTaTUCTHUKHU, [[OHYCKaSI
HETOYHOCTH.
Braaneer: HaBBIKAMH
TEOPETHIECKOTO u
AKCTIEPUMEHTAIBHOTO
HCCIIEI0BaHNs 00BHEKTOB
npodeccruoHaNbHON

NEeATEIbHOCTH, OCHOBAaHHBIMHU
Ha  NOPUMEHEHUU  TEOPUHU
BEPOSTHOCTH,

MAaTEeMaTH4ECKON CTATHUCTHUKHU.

Jlekum,
MIPAKTHYECKHE
3anstus, CPC

Pemienue 3amau B
paMKax
IIPOMEKYTOUHOU U
HUTOTrOBOM
aTTecTalyu.
TectupoBanue.
3auer.




Bricokuii 3HaeT: onpeaeeHus,
(oTnHMuHO) HIOHSTHS, (hopMynHUpOBKH
TeopeM, (HOpPMyIbl, METOJIbI
peuieHuss  3ajad  TEOpUH
BEPOSITHOCTH,
MAaTEMaTHYE€CKOM CTATUCTUKH.
YMeeT: aHaIU3UpOBaTh U
MpaBUJIBHO peuiaTh 3aJa4yu
TEOPUH BEPOSITHOCTH,
MAaTEMAaTHYECKOM CTATUCTUKHU
U OPUMEHATh MX K 3aJadaMm
npodeccruoHanbHON
NEeATEIbHOCTH.

Bimaneer: B momHOM Mepe
HaBBIKAMHU TEOPETHYECKOro U
AKCIEPUMEHTAIBHOTO
HCCIeq0BaHuUs 00BEKTOB
npodeccruoHanbHON
NEeATEIbHOCTH, OCHOBAaHHBIMHU
Ha METOJaX MaTeMaTH4YEeCKOTO
aHaJIn3a U MOAEIMPOBAHUS

st onenku ocBoenus kommnerenuuii OK-4, OK-6, OK-8, OK-11 ycranoBieHbI

nopozogulii ypogens. 30-59 6amnoB npu ACT-TecTupoBaHMM, OTBET HA TEOPETHUECKUI BOIPOC,
He TpeOyroLuii 10Ka3aTeabCTBa

npoosunymulii yposenv. 60-79 OGamnoB npu ACT-TecTupoBaHWHU, OTBET Ha TEOPETHUECKUMN
BOTIPOC, HE TPEOYIONIHIA JOKa3aTeIbCTBA, PEIICHUE 3a/1a4H

gvicokutl ypogenv. 80-100 GamnoB npu ACT-TecTupoBaHMM, OTBET C JIOKa3aTEIbCTBOM Ha
TEOPETUIECKHIA BOTIPOC, pEIICHUE 3a/1a9n

13. Bonpochl UIsl JK3aMeHa W 3a4eTa

(1 cemecTp)

1.  Bextop, miMHa BEKTOpa, KOJUIMHEAPHbIE UM KOMILJIAHAPHBIE BEKTOPbI, PABHBIE BEKTOPBI,
CBOOOJIHBIN BEKTOP — ONPECIICHUS U IPUMEPHI

2 Jlunelinble onepanyy HaJl BEKTOPaMH — OIIPEAEIICHHS U IPUMEPBI, CBOMCTBA ONepalui

3 bazuc — onpenenenue u npumep

4 Teopema o pa3iiokeHHH BEKTOpa 1o 0azucy

5. JluHeliHble onepanuy HaJX BEKTOPaMH B KOOPAMHATAX

6 JekaproBa, noJyispHas U UAJIUHAPUYECKAsi CUCTEMbl KOOPAUHAT

7 Koopannatel BeKTOpa, y KOTOPOTO 3a/1aHbl HA4aJl0 U KOHEI

8 Jenenue oTpe3ka B 3aIaHHOM OTHOILIEHUU

9.  Hampasnsromye KOCUHYChI BEKTOpa U MPOEKIMHN BEKTOPA Ha KOOPIMHATHBIE OCH

10. CxkansgpHoe Npou3BEAEHUE BEKTOPOB — ONPEAEIEHUE U OCHOBHBIE CBOWCTBA

11. BelpakeHue CKaJsIpHOTO MPOU3BEAEHUS YEPE3 KOOPAUHATEI BEKTOPOB-COMHOKHUTENIEH

12.  ®opmynbl 1 BBIYUCICHUS PACCTOSHHS MEX1y TOUKAMH U YIJIa MEKy BEKTOPAMH

13. BekTopHOE Mpou3BEACHUE — OINpe/eeHue u o0mue cBoicTBa. [Ipu3Hak KOTMHEAPHOCTH
BEKTOPOB

14. CwmemanHoe TpoW3BENEHHUE — ompeAeneHue U obmue cBoicTBa. I[lpu3Hak
KOMIUTAHAPHOCTH BEKTOPOB

15. Tlony4uTh BEKTOPHOE ypaBHEHHUE INIOCKOCTU




16.
17.
18.
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22.
23.
24.
25.
26.
27.
28.
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31.
32.
33.
34.
35.

36.

37.
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[TomyunTh BEKTOPHOE YpaBHEHME IIJIOCKOCTH, POXOASILIEH Yepe3 TPU 3aJaHHbIE TOUKU
Teopema 0 KOOpAMHATAX BEKTOPA, HOPMAJIBHOI'O K MJIOCKOCTH

[TonyuuTs napamMeTpuuecKoe ypaBHEHHE NPAMOI Ha MIIOCKOCTH

ITosry4uTh KAHOHUYECKOE YPABHEHHUE MPSIMOM HA INTIOCKOCTH

IlosryuuTs ypaBHEHHE NIPSIMOM B OTPE3KAX

TeopeMmbl 0 KOOpAMHATAX BEKTOPOB, NEPIEHANKYISIPHOIO U HAIIPABIISAIOIIETO IS IPSIMOM
Ha MJIOCKOCTH

Teopema o mpu3HaKe napamuieIbHOCTH IPSMBIX Ha TIOCKOCTH

[TomyunTh BEKTOPHOE M TApaMETPUUIECKOE YPABHEHUS NIPSIMOM B IIPOCTPAHCTBE

[TomyunTh KAHOHMUYECKHE YPABHEHUS NIPSIMON B IPOCTPAHCTBE

Oumnce — onpeesieHue 1 OCHOBHbIE CBOMCTBA

DokanbHOE CBOMCTBO AJUIMIICA

TeopeMa 0 CBOKMCTBE AUPEKTPUC ILTUIICA

®oxkanabHOE CBOMCTBO rUNIEpOOIIBI, CBOMCTBO TUPEKTPHC THIIEPOOIIBI

Teopema o CBOWCTBE aCUMITOT TUNIEPOOITBI

[Tapabona — onpezneneHre ¥ OCHOBHbIE CBOMCTBA

Teopema 00 dKCIEHTPUCUTETE TapaOOoITbI

OO61re NOHATHS O OBEPXHOCTSIX BpaIlCHUs

[ToBepXHOCTH BTOPOTO MOPSAIKA: IPUBECTH MPUMED € pa300pPOM CBOUCTB

OO011e MOHATUS O WINHAPHUYECKUX TOBEPXHOCTAX

Marpuua — 1aTh onpeaeneHue u npuBecTy npuMep. JInHelnsle onepanuy Haja MaTpULAMU
— OIpeJeNeHus, CBOICTBa, NMpUMEpPHl. TpaHCIOHMPOBAHHWE MAaTPHUIBI — OIPEAEICHUE,
npumep

Omnpenenutens KBaJpaTHOM MaTpHIlbl IPOM3BOJIBHOTO IOpsiiKa — JaTh OIpe/esIeHue,
IIPUBECTU IIPUMEP BBIUMCIIEHUS YEPE3 Pa3I0KEHUE T10 IEPBOU CTPOKE

ChopmynupoBath 6€3 10Ka3aTENbCTBA CIIETYIOLINE TEOPEMBI:

- 00 ompenenuTese TPaHCIIOHUPOBAHHOM MaTPHIIbI,

- 0 IEPECTAHOBKE CTPOK B OIPENIEIUTEIE,

- 0 pPa3JI0KEHUHU OTPEICTUTENS IO MPOU3BOIBHOM CTPOKE (CTONOITY)

OO01mue cBOWCTBA ONpeIeTUTeNCH

Bekrop-cronbern, nuHeiHas KOMOMHAIMs BEKTOP-CTOJNOLIOB, MOHATHS O JIMHEHHOM
3aBUCUMOCTH U HE3aBUCUMOCTH CHCTEMBI BEKTOP-CTOJIO1I0B

MuHop mNpoM3BOJIBHOTO TMOpsiAka (ompezeneHue, mnpumep). basucHelii  MHHOD
(onpenenenue, npumep). Panr matpuisl (onpeaenenue, npumep). Chopmynuposats 0e3
JI0Ka3aTeIbCTBA TEOPEMY O PaHT€ MaTPHIIBI.

Cucrema nuHeiHbIx anreOpamdeckux ypaBHeHud (CJIAY), wmarpuma CJIIAY wu
pacmupennas Matpuiia CJIAY — onpeneneHus u mpuMepsl.

Teopema Kponekepa-Kanemm

ITpaBuno Kpamepa
YMHOXKEHUE MaTPUL] — OIIPEIEIICHUE, CBOMCTBA ONIEPALIUH, [IPUMED
OOpatHass MmaTpuna — omnpezaeneHue. CBOMCTBa omepanuu OOpalleHHs MAaTPHILIbL.

ChopmynupoBath 6€3 T0Ka3aTeIbCTBA TEOpEMY 00 00paTHOM MaTpHIle

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE YHCIIa KBaIPATHOM MaTpPHUIIBI

Anrebpanueckass (QopMa KOMIUIEKCHOTO 4YHCIa; apU(PMETHYEeCKHe OIepalur Haj
KOMILUIEKCHBIMU YUCJIAMU, [IPEJICTABICHHBIMU B alredpandeckon popme
Tpuronomerpudeckas opma KOMIUDIEKCHOTO YUCIIa; YMHOXKECHHUE, JIEJICHUE 1 BO3BEICHHE B
CTETEeHb KOMIUIEKCHBIX YHCEI, IPEACTABICHHBIX B TPUTOHOMETPUYECKON (hopme
M3BneueHne KOpHs CTENEHU N U3 KOMIUIEKCHOTO Yuciia

Uucnosas ¢pyHkuust. CBOMCTBA YUCIOBBIX (YHKIIUMA

[Ipenen ¢pyHKIMU B TOUKE
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HenpepwiBHOCTS QyHKINH B TOuKe. Kitaccuukamnus Touek pa3pbiBa

Teopema o nepBoM 3aMedaTeIbHOM Ipeiesie U CIAeICTBUS U3 Hed

Teopema 0 BTOpoM 3aMeydaTesIbHOM IIPEeNie U CIEICTBUS U3 Heé

DKBUBaJICHTHEIE q)YHKIII/II/I, X IPUMECHCHUE TJIA BEIYUCIICHUS IIPEACTIOB
(2 cemecTp)

[TpousBoaHast pyHKIMK B TOUKE: onpeaeneHue, npumepbl Oynkuus, quddepeHnupyemas

B TOYKE: OTpeeIICHIE

Teopema o mpouzBoaHON MU PepeHITpyeMOit PyHKITUH

Teopema o HenpepbIBHOCTH AU PepeHIupyeMoit GyHKIIUN

['eomeTpuueckuii cMbICT TPOU3BOAHON U Aud depeHnnana

[TpousBogHBIE BTOPOTO U 00JIee BHICOKUX MOPSIKOB

[TpousBoaHAS CYyMMBI, TPOU3BEICHUS U YaCTHOTO AU HepeHInpyeMbIx ¢ yHKIIUNA

[TpousBoHast o6paTHOI PyHKIMM

[TpousBoaHAS CIOXKHOUW (PYHKITUN

Teopema depma u Teopema Porist

Teopema Ko u Teopema Jlarpanxa

[Tpaswa Jlonmurans mist HeonpeneneHroctei [0/0] u [oo/o]

[IpencraBnenue GyHKIMU ¢ ToMoIsio Gopmynsl Telnopa

[Tpu3HaK MOHOTOHHOCTH (PYHKIITHH

DKcTpeMyM (QYHKIUU: OTIpeieNieHne U pUMep

Heo6xonuMmeie yciaoBus skcTpeMyMma (pyHKIUU OTHOM epeMeHHON

JloctaTouHble YCIOBUS dKCTpeMyMa (PYHKIIMH OJHOM MepeMEHHOM

JlocTaTtouHble yCI0BUS SKCTpeMyMa JUTsl (QYHKIIMY, IMEIOIIEH BTOPYIO MTPOU3BOIHYIO

Breimyknocts GpyHKIIMK BBepX (BHU3). Touku nepernda

Heo6xoauMeie ycaoBust HATUYWS TOYKH ITepernoda

JlocTtaTouHble YCIOBUS HAIMYHS TOUKH Mepernda

HaxksonHbIe ¥ BEpTUKAIBHBIC aCUMITOTHI Tpaduka QyHKIIUN

['paduk QyHKIMK ABYX MEPEMEHHBIX, OKPECTHOCTh TOYKH Ha KOOPJAUHATHOM MIOCKOCTH

[Mpenen pyHKIMH ABYX TIEPEMEHHBIX, HEPEPBHIBHOCTHh (DYHKIIUU ABYX TIEPEMEHHBIX

[TonHOE M YacTHOE MPUPAIIEHUS, YACTHBIC IPOU3BOIHBIC

Juddepennupyemas QyHKINS IBYX TEPEMEHHBIX

Teopema 0 MPOU3BOAHOMN CIOXKHOU (DYHKITUH IBYX MTEPEMEHHBIX

['pasueHT 1 IPOU3BOIHAS 1O HATIPABIICHHIO

OKcTpeMyM (QYHKIMH JBYX EPEMEHHBIX, HEOOXOAUMBIE YCIOBHUS 3KCTpEMyMa

JloctaTouHble yCIOBUS KCTpeMyMa (PYHKIIMH JBYX MEPEMEHHBIX

[TepBooOpazHas GyHKINHU, HEOTIPEIeICHHBIH HHTErpal

Teopema 0 MHOECTBE IIEPBOOOPa3HBIX (PYHKIIMU

O01me cBoiicTBa HEONPEIEIEHHOIO HHTErpala, OCHOBHBIE Ta0IMYHBIE TIEPBOOOpa3HbIE

3amMeHa MepeMeHHOW B HEONPEIeICHHOM HHTETpasie

HHTerpupoBaHue Mo YacTsSM JJIsl HEOPEIEICHHOT0 HHTETpaja

OmnpeneneHHbIN HHTETPAl, TeOMETPUUECKHI CMBICIT OTIPEAEIIEHHOTO UHTErpaia

®opmyna Herotona-JIeiiOHuna

3aMeHa MepeMeHHOH B OIpeIeIeHHOM UHTerpalie

WuTerpupoBanue 1o yacTsMm ISt ONPEeICHHOT0 HHTErpaia

HecoOcTBeHHbIe MHTETPAIBI: IPUMEPHI CXOASIIETOCS U PACXOIALIETOCs HHTETPaJIOB
(3 cemecTp)

HuddepennuansHoe ypaBHeHHE, MOPAI0K U HEepEeHIIMAIBHOTO YpaBHEHUS: OTIPEICICHUS

U IPUMEPBI

OOmee pemenue U oOmmi uHTErpan IudQGepeHaTIbHOI0 YpaBHEHUS; HaydajbHbIE

YCIJIOBHSI, 4aCTOE PEIICHNUE U YaCTHBIM HHTETPAJL: ONPEIEICHUS
YpaBHeHUs [1EPBOrO MOPSAAKA ¢ Pa3AEIAOUUMUCS IEPEMEHHBIMU
OpnHOpoHBIE YpaBHEHUS IEPBOTO MOPSAIKA
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Pemenne nuHEeHHOTO ypaBHEHUs MEPBOTO MOPsIIKa YVHER 3 METOJIOM BapHaluu
MIPOU3BOJIBHON MOCTOSIHHOM

Yciomzle /JH/IHefIHofI HE3aBUCHMOCTH YaCTHBIX pemeHui yYpaBHEHUS
D (o2 Gt o v

Teopema 006 0011eM peleHuu ypaBHEHUS O EFIAC

Teopema 006 o011eM pelIeHUH YpaBHEHUS AR IC

[Tonyuuts oOuiee pelnieHHe ypaBHEHUS ST ¢ IUTSL  CITydast

JEHUCTBUTENbHBIX HEPABHBIX KOPHEH XapaKTepUCTUUYECKOTO ypaBHEHUS
,

[TonmyuuTs ob1Iee peneHrne ypaBHEHUS € [u1st citydasi paBHBIX
JICACTBUTEIIBHBIX KOPHEH XapaKTEPUCTUYECKOTO YPaBHEHHUS
-~

[Tonyuuts o0OIIEE pEINEHUE YpPaBHEHUS SIS ;5 ciydas

KOMIIIICKCHBIX KOpHeﬁ XapaKTCPUCTHYICCKOI'O YPABHCHUA
Vs

Pemienne  ypaBHEHHs = \c1050M Heonpe/IeIeHHBIX
K03 (HULIUEHTOB
Pemenue cucrem nuddepeHaibHbIX ypaBHeHUN

Pewienue ypaBHeHui Bua yn) =f(X)
Pemenuie ypaBHeHUH, HE coiepKalllUX B SIBHOM BUJIE€ UICKOMYIO (DYHKIIUIO
Pemenue ypaBHeHuI, HE cOAEpKAIIKX B SIBHOM BHUJI€ HE3aBUCHMYIO IEPEMEHHYIO
OnpenesieHre U TEOMETPUIYECKHUI CMBICI IBOMTHOTO MHTETpaja
Onpenenenue U MpuMep NOBTOPHOIO UHTErpasia
BripakeHne 1BOMHOTO HHTErpaia yepe3 MOBTOPHBIM
3aMeHa NIepeMEHHBIX B IBOMHOM MHTETpajie
OrnpeneneHne 1 OCHOBHBIE CBOMCTBA KPUBOJIMHENHOIO MHTETpaja 1o JJIMHE 1yTH
OnpeneneHure U OCHOBHBIE CBOMCTBA KPUBOJIMHEMHOIO MHTETpaJla [0 KOOpAUHATAM
®opmyna ['puna
HeoOxonumble ¥ AOCTaTOYHBIC YCIOBHS HE3aBUCUMOCTH KPHUBOJIMHEHHOTO WHTErpaia OT
IIyTH UHTETPUPOBAHMS
CkasisipHOE U BEKTOPHOE MOJISI — ONPEAEIICHUS U IPUMEPDI
Potop BekTopHOrO mosis — ompeneneHue u npumep. Llupkynauus BEKTOpHOro mojs —
onpezenenue. [loTeHIManbHOE BEKTOPHOE 110J1€, IPU3HAK OTEHIUAIBHOCTH
JuBepreHuuss BEKTOPHOrO MoJis — omnpeaeneHue, npumep. [IoTok BEKTOpHOro mojs —
onpezenenue. CoseHOUIaIbHOE BEKTOPHOE I10J1€, IPU3HAK COJIEHOUIATbHOCTH
®opmynsl ["aycca-Octporpanckoro u CTokca
OmpeneneHne W MpUMEpP YUCTOBOro psfga. Cxondmuics ©U pacXOAsIIUics psax —
ONpEIeNICHUS U TPUMEPBI
HeoOxonuMmelii pU3HAK CXOJUMOCTH YHCIOBOTO psna. OOmme CBOWCTBA CXOISAIIUXCS
pAI0B
[Ipu3Hak cpaBHEHHUS JUIsl 3HAKOIIOJIOKUTENBHBIX PSJIOB
[Tpuznak anamGepa
ITpuznak Komm
WNuTerpanbHblii IpU3HAK CXOAUMOCTH
[Tpusnak Jleli6Humna
Omnpezaenenue u npumep aOCOIOTHO CXOJIAIIErocs psaa
Omnpenenenue u npuMep GyHKIMOHAIBHOTO psijia
CrenenHoli psa. Paguyc cXoaMMOCTH CTENIEHHOTO psja
Psan Teitnopa. Psaasl Teitiopa OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHMA
Tpuronomerpuueckuit psan OPypoe
(4 cemecTp)
CnyyaitHoe coOBITHE, PJIEMEHTapHOE COOBITHE (KMCXOJ), MHOXKECTBO BCEX BO3MOMHBIX
UCXO0B (IIPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUI): ONpEIeTICHHS U IPUMEPbI
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[TpousBenenue, cymMma, pa3HOCTb CIyYalHBIX COOBITHH, MPOTHBOIOJIOXKHOE COOBITHE:
OTIpefieNIeHUs] U IPUMEpPbI

HecoBmecTumble ciydaiiHple COOBITHS, TOJHAs TpyIlna COOBITHH: OnpeieNneHus Hu
IIPUMEPBI

Knaccuueckast BEpOSTHOCTh, IPUMED BBIYMCIIEHUS KJIACCUYECKON BEPOATHOCTU
['eomeTpuueckas BEpOSITHOCTb, IPUMEP BBIYUCIEHUS F€OMETPHUECKON BEPOSITHOCTH
AxcuoMbl Teopun BeposiTHOCTeNH. CencTBUS U3 aKCHOM

TeopeMma ciioxeHus! BEpOSTHOCTEN

TeopeMa yMHOXEHHS BEPOATHOCTEMN

dopmyiia MoTHOM BepoATHOCTH U ¢hopmysl baiieca

IlocnenoBaTeIbHOCTD UCIIBITAHUM 110 CXeMe bepHyIIn: onpeneneHue u npumep

®opmynbl beprymimn

JlokanbHass u wWHTerpajbHas Teopembl Myapa-Jlammaca (chopmynupoBaTh 0e3
JIOKa3aTeJIbCTBA)

CnyyaiiHast BenuuuHa: ompeneneHue W npumMep. DyHKUMA paclpeneieHus ciaydailHon
BEJIMYMHBI

OO6mue cBoiicTBa PYHKIIMU pacrpeaesieHus CIIydalfHOW BETUIHHBI

JuckpeTHas ciaydaiiHas BeIMUMHA U ee (PyHKIMS paclpeeieHus

HenpepriBHast ciydaiiHas BenuuuMHa W ee (QyHKuusa pacnpeneneHus. IlmoTHocTh
BEPOATHOCTEN U €€ OCHOBHBIE CBOMCTBA

MareMaTnueckoe 0KUAaHUE CIIy4alHON BEJIMYUHBL: ONIPECIICHUE, CBOMCTBA
MatemaTnueckoe 0OXKHUIaHNUE CIIy4allHOM BEJINYMHBI: ONIPEIEIEHUE, CBONCTBA

Jucnepcus ciydailHOM BETMYUHBL: ONIPEAETIEHHUE, CBOMCTBA

HopmanbHo pacnipeneneHHas cilydaiiHasi BEIMYMHA BEPOSTHOCTH IONAJAHUS HOPMAJIBHON
CIIy4allHOM BEJIMYMHBI B 3aJaHHBIA NHTEPBAI

['enepanbHas COBOKYIMHOCTb, BBIOOpKA; BHIOOpOUHAsl CPEAHsIsl M BIOOPOUYHAS IUCIEPCHS;
JIOBEPUTENIbHBIN UHTEPBAJ U JOBEPUTENbHAS BEPOSITHOCTh

KoppensuonHoe nose, Ko3pQpUIUEHT KOppeIsum MpsiMas perpeccuu

TecToBbIe 3a1aHUA 110 JUCHUILINHE
BEKTOPHASA AJITEBPA U AHAJIMTUYECKAS TEOMETPUA

Hanbr koopauuatel Touek A1(0;3;2), Ax(-1;3;6), As(-2;4;2), A4(0;5;4).. 3BecTHO, UTO

otpe3ku A1Az, A1Asz, A1A4 ABIAIOTCS CMEXHBIMU peOpamu napaienenumneaa. Tpedyercs HauTH:

1)
2)
3)
4)
5)
6)
7)
8)

uMHy pedpa AjAz;
yroa mexay peopamu AjAr u AjAsz;
IJI0IA b TPaH|, coaeprkamielt BepmuHbl A1,Az,Asz;
0o0BeM mapaieenunena;
ypaBHEHHUE TPSIMOM, MPOXOAAIICH Yepe3 BepIInHy A; BIOJIb IHArOHAIM MapalijIesIeIIe 1a;
ypaBHeHue TiockocTa AjAzAs;
yron Mexay pedopom AjA4 U TpaHbio, coaepikaieid BepruHbl Ag,Az,As;
paccTosiHue OT BepIIHHBI A4 10 TIocKocTH A1, Az, As.
BoInonHuts yeprex.

OJIEMEHTBI AJIT'EBPBI

Pemuth cuctemy nuHeHBIX ypaBHeHUN MeToioM ["aycca.

3X1HXo+X3+XatX5=5, 2X1-Xo+3X3=4, 5Xo+6X3+Xs=11.



Jlns  naHHOM Matpuumsl A TOCTPOMTH 00paTHylo Matpuimy A™. BBIIOTHHTH MPOBEPKY

ATTONUNNE.

3 2
A=2 3
2 1

R R R

BBEJIEHUE B MATEMATUYECKUI AHAJIV3

HccnenoBath Ha HepepbIBHOCTD QyHKIMIO Y = f(X), HalTH TOYKM pa3pbiBa M ONPEICIUTh
ux pon. [loctpouts cxemarnueckuii rpaduk GyHKITUN.

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

JINOOEPEHIIMAJILHOE NCUNCIIEHUE ®YHKIMI OHOV TEPEMEHHOM
1 DJIEMEHTBI JU®PEPEHITMAIILHON TEOMETPUN

[octpouts rpaduk pynkiuu S~ g T=>< Uenonb3yst OBIIYI0 CXeMY HCCIIEI0BaHMSI
GyHKIIH.

COCTaBUTh ypaBHeHHE KacaTeJIbHOI M HOPMald K rpaduky KpHpoil <8 €xa<=51

TOYKE, JIJIs1 KOTOPOi to=—/3, [TocTpouTs rpaduiku KpUBOH, KacaTeIbHOW U HOPMAJIH.
JIUODEPEHIIMAJIBHOE UICUNCJIEHUE ®YHKIIM MHOT'MX ITEPEMEHHBIX

Hano ckansproe mose U = U(x,y). TpebGyetcs:
1) cocTaBuTh ypaBHeHHE JIMHUH YPOBHS U = C ¥ MOCTPOUTH ITY JINHUIO;
2) B TOuKke A HAlTHU rPaIUEHT U IPOU3BOIHYIO [10 HANPABIEHUIO BEKTOpa AB;

3) B TOuke A NOCTPOUTH KAacaTeJIbHYIO U HOPMaJIb K JIMHUM YPOBHS, IIOJyYUB UX YPABHEHHUS.
u = x>+ 4y* + 4x + 4y,C=13, A, -2), B(2, 4).

UHTETPAJIBHOE UCUYUCJIEHUE ®YHKIUI OIHOM ITEPEMEHHO

1) Boramcuts wiowaas Gurypsl, orpanndeHHol mamsvu y = 1/(1 + x2) |y = x%/2.
2) BBIYKCIINTD JJTUHBI YT KPUBBIX, 38 JaHHBIX CIICAYIOIINMH YPaBHEHUSMU

y = x%4 - 0,5Inx, 1<x<2.
JNODOEPEHIIMAJIBHBIE YPABHEHNM A

1) HaiiTi obiiee pemenue qudpepeHnaibHOro ypaBHEHHs xy'-2y = x%e*,

2) Haiitu vactHoe pemieHue aud@depeHInaIbHOTO YpaBHEHUS y"-9y:e'2X; YAOBJIETBOPSIOLIEE
3aaHHBIM HadainbHbIM yesoBusiM Y(0)=0,  y'(0)=0.

3) Haiithu c mnOMONIBIO XapaKTEPUCTHUYECKOTO YpaBHEHHUs OOIIee pEIICHHEe CHCTEeMBbI
nudhepeHINATbHBIX YpaBHEHHH X1 '+X1-3X2=0, X2'-2X1=0.



YHMCJIOBBIE U ®YHKIIMOHAJIBHBIE PAIbI

><
1) Paznoxuts GQyHKIMIO @:72 B PSIZI [TO CTEIEHSIM X .

2) Paznoxuts dyukmmo TOI=€™ g pax Oypre B ykazannom mutepsane (-2,2). loctponts
rpaduk 3Toil pyHKIMM U rpaduK CyMMBI TOJIy4eHHOTO psiga Dypobe.

KPATHBIE U KPMBOJIMHEHBIE MHTET PAJIBI

1) C nomomipio JBOWHOTO WHTErpaja HaWTH 0O0beM Teja, OTPAaHMYCHHOTO IOBEPXHOCTSIMH,

YPaBHEHMS KOTOPBIX 3a1aHBI. T — = —= =T
L
3agaHHOl muHMKH L— oTpe3ok mpsmoit, ot Touku (0;0) mo (7;2 7).

3) JlaHo ckamspHoe moje LAST-B7—K) i peKTOpHOE N0l Bl It k<
HalTH grad U’ dlva u rOt a B TOUYKE M(lz,:l)

2) Bpl4MCIUTh KPUBOJMHEHHBIH HMHTErpal BTOPOrO poja BJIOJIb

TEOPUS BEPOSATHOCTEN U MATEMATHYECKASI CTATUCTUKA

1) Tpu crtpenka cTpeisitoT No 1Leld. BeposTHOCTH monagaHusi B LEdb MEPBBbIM, BTOPHIM, U
TPETbUM CTPENKOM paBHbI cooTBeTCTBEHHO 0.7, 0.8 u 0.9 . OnpenenuTs BEpOATHOCTb, YTO B
1L[eJ1b NT0NaAET TOJIBKO OJUH U3 CTPEJIKOB.

2) /JIBa aBTOomMaTa MpPOM3BOAST OAMHAKOBBIC AeTaiu. [IponM3BOAMTENHLHOCTH MEPBOrO aBTOMATa
BJBOE OOJbIIE MPOU3BOAUTEIBHOCTH BTOporo. Ilepmeiii aBromMar mpomsBoautr 60% mneraneit
OTJIMYHOTO KauecTBa, a BTopoil — 84%. Haynauy B3siTas getanp oka3ajiach OTIMYHOIO KauecTBa.
HaiiTu BeposiTHOCTB TOTO, YTO 3Ta J€TaJIb IPOU3BEIEHA IEPBBIM aBTOMATOM.

3) Jns cnyyaiiHOW BelMYMHBI X MOCTPOUTH PSIJi paclpeneneHuss U (yHKIHMIO paclpeeleHUs.
Haiitn ee mMaremaTuyeckoe OXUAAHWE, TUCIEPCUIO, HAYaJIbHBI MOMEHT BTOPOrO MOpPSAKA U
TPETU LIEHTPaJIbHBIII MOMEHT:

Crpenok nenaer 1o MHILEHHM 3 BbICTpesia. BepodTHOCTH momajaHus B MUIIEHb NPU KaXKA0M
BeIcTpenie paBHa (.3. CiydaiiHasi BeTMYMHA X — YHCIIO TIOTTaIaHUA B MHIIICHD.

3) [ns ciyuaitnoii BennuuHbl X ¢ 3aqaHHON QyHKIMEW pactpenenenus F(X) peOyercs HaiiTu: a)
IUIOTHOCTh BEPOSITHOCTH; 0) MaTeMaTH4YEeCKOE OXKUAaHHE U TUCIEPCHUIO; B) MOCTPOUTH Ipaduku
(GyHKIMU pacipeeNieHHs U TUIOTHOCTH BEPOSITHOCTHU CITyYaifHOM BETHUUHBI X:

0 mpu X<-1
Fx)= y(x+1)2 mpu -1<x <1
1 mpu X>1

14. O6pa3zoBaTe/ibHbI€ TEXHOJIOTHH

[IpexycMoTpeHO YTEHUE FNEeKUMA C NPUMEHEHNEM MYNbTUMEOUMHBIX TEXHOMOMMN,
npoBefeHNe WHTEPaKTUBHbLIX MPaKTUKyMOB (B COBOKYNHOCTM — He wMeHee 20%
ayaUTOPHbIX 3aHATUN).

BreaynuropHas CaMOCTOATENbHAA paboTta CTyAEeHTOB npoBoanTCA Cc
MCNoNb30BaHNEM pecypcoB ceTn VIHTEpHET M NoKamnbHbIX CETEBbIX pecypcoB ITU
Crry



15. IlepeyeHb y4eOHO-MEeTOAUYECKOTO O0ecnevYeH sl A1 00yHAKIIUXCA
10 JUCIUILINHE
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15.3 IIporpammuoe odecneuyenue u UHTepHeT-pecypcebl

B MOC OTU CI'TY Haxonarcs 31eKTPOHHbIE BEPCUU YUEOHBIX TOCOOUH MO CChIIKE
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=857&tip=4

JIJ11 MHTEPaKTUBHBIX 3aHATHUI HCTIONB3YIOTCSI PECYPCHI IO CChUIKE
http://demonstrations.wolfram.com/topics.html?Mathematics#2

Texkymuii KOHTPOJIb MPOBOJUTCS C HCIOJB30BAHUEM TECTOB B aJAlTUBHON Cpeie
tectupoBanus (ACT).

[IpomexyTouHasi aTTecTalus B CECCHUIO TPOBOUTCS ¢ Ucnoib3oBaHueM ACT-TecToB.

16. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

YueOHasi ay1uTOpPHUS JIsl NPOBedeHUs 3aHATHI JIEKIIMOHHOI0 THIA, MPAKTHYECKUX
3aHATHH, TPYNNOBBIX M HWHAMBHAYAJIbHBIX KOHCYJAbTAIMH, TeKYLIero KOHTPOJSl M
MPOMEKYTOYHOM aTTeCTAMHU

YKOMIUIEKTOBaHA CHEIUAIU3UPOBAHHON MEOENbl0 M TEXHUYECKUMH CpPEJICTBAMU
oOyuenusi: 20 crtonmoB, 40 crynbeB;, pabodyee MeCTO MpenojaBaTess; MapKepHas OCKa;
npoektop BENQ 631, craumoHapHBIi NPOEKUIMOHHBIA  HKpaH, CHCTEMHBIH  OJOK
(Atom2550/41'6/500, kmaBuaTypa, MBIIIb) MOIKIOYEHHBIA B CETh C BBIXOJOM B MHTEpHET H
JoCTyroM B nH(popMannoHHo-o0pa3oBatenbuyio cpeny DTU (pmwman) CI'TY umenn ['arapuna
I0.A., ydeOHO-HarmsAgHBIE TOCOOMS, OOECHEYMBAIOIINE TEMaTUYECKHEe WIUTIOCTPAMA IO
paboueii mporpamMMme JUCITUTUTHHBI.

IMporpammuoe obecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome.

PaGouass yuebGHas mporpamma mo auciuruinae b.1.1.5 «MatemaTuka» cocTaBieHa B
COOTBETCTBUM ¢ TpeboBaHusiMu DexepanbHoro Il'ocymapcTBeHHOro 00pa30BaTENBLHOTO
crangapra BO ¢ yuetom pexkomennanuit OOIl BO no nanpasnenuto 20.03.01 "Texnocdepnas
0e3omacHOCTh" M y4eOHOro IUIaHa MO NPOQUII0 IMOATOTOBKH «3allUTa B YPE3BBIYAHBIX
CUTYaIUsIX, IPOMBIIIJICHHAs U MO)KapHas 0€30MacHOCTh, OXpaHa TPyaa»

Pabouyto mporpamMmy cocTaBuiI:

\%QLPQ%WWV

K.(b-M.H., ToueHT kadenpst EMH CepeOpsixoB A.B.


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#2

17. lonojiHeHHs M NI3MEHEeHNs B pado4eil mporpamme

PaGouas mporpaMmma nepecMoTpeHa Ha 3acelaHuu Kadeapbl
« » 20 rozaa, mpotokoJ No

3aB. kadeapoit / /

Bnecennble n3MeHeHUsl yTBEpKIeHbI Ha 3acenanun Y MKH
« » 20 ropa, mpotokoi Ne

[pencenarens YMKH / /




