DHIeNbCCKUM TEXHOJIOTHUECKUA HHCTUTYT (puiinan) ¢heaepanbHOro rocyapCTBEHHOTO
OrO/1KETHOTO 00pa30BaTEILHOTO YUPEKICHMUS
BBICILIET0 00pa30BaHMUs
«CapaToBCKHUli TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET MMeHH ['arapuna 10.A.»

Kadenpa «EctecTBeHHBIC 1 MAaTEMAaTHUECKHIE HAYKI

PABOYAS ITPOI'PAMMA

10 TUCLHIIIINHE
b.1.1.5 «Marematuka»
HaIlpaBJICHHS TTOJATOTOBKH
15.03.05 «KoHCTpyKTOPCKO-TEXHOIOTHYECKOE 00ECIIEUeHHE
MaIIMHOCTPOUTEIBHBIX POU3BOICTBY»
[Tpodunp «TexHOJIOTHS MAIIMHOCTPOCHU S
dbopma 00yueHus — 3a04Has
Kypc — 1,2
cemectp — 1,2,3,4
3aueTHbIX equnuil — 15 (4,4,4,3)
Bcero uacoB — 540 (144,144,144,108)
B TOM YHCIIE:
aexkuun — 24 (6,6,6,6)
KOJUTOKBUYMBI — HET
npakTuueckue 3anstus — 30 (10,10,6,4)
1abopaTopHBIC 3aHSATUS — HET
camocrosiTenbHas pabora — 486 (128,128,132,98)
3a4eT — 2,3,4 cemecTp
’K3aMeH — | cemectp
KOHTpoJibHas paborta — 1,2,3,4 cemectp

PabGouas nporpamma ob6cyxnena na 3aceganuu kadenpsi EMH

«06» wmoHs 2022 rona, npotokos Ne 8

3aB. kadenpoit 2. Wl/ ~ /Kunvna E.B./

Pabouas mporpamma yTtBepkaeHa Ha 3acenanun YMKH

«24» uwoHg 2022 ropna, npoToKoi Ne 5

[Ipencenarenn YMKHK_Z(/— /TuxounoB JILA./

DHurennc 2022



1. Heau 1 3a7a4u TUCHUILIHHBI

Ienpto ocBoeHMs IUCUMILIMHBI «MaTeMaTHuKa» SBISIETCS NPUOOpETEeHHE CTYICHTaMU
3HAaHUH W HAaBBIKOB, TO3BOJIAIONIMX TNPUMEHATH HMX IPH OCBOCHHM JPYIMX TUCHMIUIMH
00pa30BaTeNLHOrO IIUKIIA U MOCIeAYIoIIeN MTpopecCHOHaNbHOMN NesSTeTbHOCTH.

Jnis  nocTwkeHus 3TOM LM IpenojaBaHUE JUCUUIUIMHBL IMPEAIoJaraeT BbIIOJIHEHUE
CJICAYIOUIMX 3a/1a4:

1.1  03HaKOMHTH CTYIEHTOB C OCHOBHBIMHM MOHATHUSMH MaTE€MAaTUKH U MaTeMaTHYECKHUMH
METOAAMU;

1.2  cnocoOcTBOBATH (bopmHpoBaHHUIO y CTyJEHTa 0000IIIeHHBIX IIPUEMOB
UCCIIEI0BATEIbCKON AEATENIbHOCTH, HAYYHOI'O B3IJIS1a HA MUP B LIEJIOM;

1.3. pa3BuTh y CTYJACHTOB MaTeMaTH4E€CKOE MBIIUICHUE, YTOObI Oymymmii OakajaBp CMOT
HEPEeHOCUTh 00II1Ee METObl HAYyYHOU paboThl B paboTy 10 CHELHATIbHOCTH;

1.4  oOecneunTh BO3MOXHOCTb OBJIQJICHUS CTYACHTAaMU COBOKYIHOCTBIO MaTE€MaTHYECKHX
3HAHUM U yMEHH, COOTBETCTBYIOLIMX YPOBHIO OaKkajlaBpa O COOTBETCTBYIOIEMY IPOPHIIIO.

Teopernueckass 4acThb JUCHUIUIMHBI U3JIaraeTcsi B JIEKIIMOHHOM Kypce. [lomydeHHble
3HAHUS 3aKPEIISIOTCS Ha IPAaKTUYeCKUX 3aHATHAX. CamocTosATenbHas paboTa npeaycMaTpuBaeT
UCIIOJIb30BaHUE pecypcoB cetu HHTepHeT, paboTy ¢ y4yeOHMKaMH U y4€OHBIMH MOCOOHMSMH,
HOJArOTOBKY K IPAKTUYECKUM 3aHSATHUAM, BBIIOJHEHHE JOMAIIHUX 33JaHUl, MOJIrOTOBKY K
KOHTPOJILHBIM paboTam.

2. Mecro mucnuninnbl B crpykrype OOII BO

Hucnunuaa «Maremarukay (b.1.1.5) Bxoaut B 6a30Byr0 4acTh OJ0Ka JUCHUILIMH OCHOBHOM
oOpa3oBaTenbHO Iporpammsel OakanaBpuara no HampasieHuto 15.03.05 «KoncTpykropcko-
TEXHOJIOTUYECKOe 00eCleYeHue MAIIMHOCTPOUTENbHBIX MPOU3BOJACTBY». Pe3ynbTaThl OCBOCHHS
JAUCHUIIVIMHBI HMCIOJB3YIOTCA TIIPU HU3YYCHHU JUCHUIIINH ((COHpOTI/IBJ'IeHI/Ie MaTcpuraoBy,
«TeopHst aBBTOMAaTHYECKOTO YIPABICHUS».

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHUS JUCUUIJINHbBI

B mponecce ocBoeHMs JaHHOM TUCHMIUIMHBI CTYJAEHT (HOPMHUPYET U JEMOHCTPUPYET
CJIEIYIOIIYI0 KOMIETEHIIHIO!

- CHOCOOHOCTh MCIOJIB30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIIHME B IPOLECCE
U3TOTOBJICHHUSI MAIIMHOCTPOUTENbHBIX H3JeNUN TpeOyeMoro KayecTBa, 3aJJaHHOTO KOJIMYECTBA
NPY HAUMEHBINNX 3aTpaTax odriecTBeHHoro Tpyaa (OITK-1).

B pesynbpTaTte nzydeHus: qTUCHUILIMHEI «MaremaTiuka» 0a30BOi yacTu OJIOKa AUCUIUTUIINH
(b.1.1.5) ocHOBHOI1 00pa30BaTEIHLHON MPOTPAMMBI OaKaIaBpraTa CTYJAEHT JOJIKEH:

3.1. 3HaThb MaTeMaTUKy, a UMEHHO, OCHOBHbIC IMOHITHUS M METOAbl PEIIECHHUS B CIEAYIOIINX
paszzenax:

- OCHOBHBIE aJre0pandeckue CTPYKTYphl, BEKTOPHBIE IPOCTPAHCTBA, TUHEHHBIE 0TOOPaKEHHUS;

- aHAJTUTHYECKAs TeoMeTpus, i dHepeHInanTbHas TeOMETPHUS KPUBBIX U TIOBEPXHOCTEIH;

- TUCKPETHAsI MaTeMaTHKa;

- MaTEMATHUYECKHUI aHaJIu3.

3.2. YMerTs:

- CTPOUTH MaTeMAaTUYECKHE MO/JIEINH;

- CTABUTh NIPUKIIATHBIC 33]]a41 I MAaTEMATHIECKOTO MOICTTUPOBAHUS;

- oAOUpaTh MOAXOIALINI METO U aITOPUTM AJIsl PELICHUS 3a]a4;

- IPUMEHSATH KaYE€CTBEHHBIE MATEMAaTHUECKUE METO bl MCCIICTOBAHMS;

- BbIpa0aThIBaTh MPAKTUYECKUE PEKOMEHIAIMM Ha OCHOBE IPOBEIEHHOT0 MaTeMaTHYecKOro
UCCJIEJOBAHMS.



3.3. Bnagetb HaBBIKAMU:

- ymnoTpeOJeHHs MaTeMaTHYECKOW CHMBOJMKH U BBIPAKCHHS KOJWYCCTBEHHBIX U
KaueCTBCHHBIX OTHOIICHUIH 00BEKTOB;

- UCCIICIOBAHMSI MOJIENICH C YYETOM UX UEPAPXUUECKOM CTPYKTYPHI M OIICHKH IPEIEIIOB
MPUMEHUMOCTH TOJTYYCHHBIX PE3yJIbTaTOB;

- UCTIOJIH30BAHUSI OCHOBHBIX TIPUEMOB 00Pa0OTKH 3KCIIEPUMEHTAIBHBIX JIaHHBIX;

- AQHAIMTUYECKOTO W  YHCIECHHOTO  pemeHus: anreOpandeckux ©  OOBIKHOBEHHBIX
nuddepeHIabHBIX YPaBHCHUH;

- TPOTPpaMMHUPOBAaHUS M WCIOJH30BAHUS BO3MOXXHOCTEH BBIYUCIUTEILHONM TEXHUKH W
IPOTPAMMHOTO 00ECTICUCHHS.

4. Pacnipeesienne TPyA0€eMKOCTH (YaC.) AMCHUILUIMHBI 110 TEMaM
U BHJaM 3aHATHH

Ne | Ne | Ne
Mo- | He | Te HanMeHOBAHMIE Yacel/ VI3 HEX B MHTEPaKTHBHOM (opme
ay- | Ae | MsI
TSI IH TCMBI
Jlex- | Komnok- | Jlabopa- | Ilpak-
Bcero | nuum | BUyMBl | TOpHBIE | THYeC- CPC
Kue
1 3 4 5 6 7 8 9 10
1 cemectp
1 1.1 | BexTopsl, 1MHEWHbIE 46 2 4 40
onepauunu. basuc,
KOOPJIMHATHI BEKTOPA
1.2 | Cuctembl KOOpAMHAT.
IIpoeknu, HanpaBIsAOIIME
KOCHHYCHI BEKTOPa
1.3 | CkanspHoe, BEKTOPHOE U
CMEIIaHHOE NPOU3BEICHHS
1.4 | YpaBHeHHE T€OMETPUUECKON
¢urypsl. [Inockocts. [Ipsmas
Ha IJIOCKOCTH U B
IPOCTPAHCTBE
1.5 | JIunum BTOpOTrO MOpsiAKa HA
TUTOCKOCTH
1.6 | IloBepxHOCTH BTOPOTO
Topsi/IKa
2 2.1 | Marpuiisl, TUHEHHBIE 44 2 2 40
oTiepanum,
TPaHCIOHUPOBAHHE.
Onpenenurenu. Panr
MaTpHIIbI
2.2 | CucTembl THHEWHBIX
anreOpanvyecKux ypaBHCHHI




2.3

YMHOXEHUE MaTPHII.
OGparHas maTpuia

3.1

YucnoBble MHOXKECTBA.
IIpoMexyTKH HA YUCIIOBOU
ocu. HayanpHble NOHATHS O
KOMIUIEKCHBIX YHCIaxX

3.2

OO1mmue MOHATHUS O YHCIOBBIX
GYHKIHSIX

3.3

[Ipenen GyHKIMHU B TOUKE.
BeckoneuHo maibie (yHKIHH.
CBolicTBa IpeeoB

3.4

CpaBHeHHE OECKOHEYHO
MaJIbIX (PYHKIUH

54

48

Bcero

1 cem

ecTp

144

10

128

CEMCCTP

4.1

[Tpou3BonHast GyHKIWH.
Huddepenunpyemas
bynkuus. JJuddepenmmann.
[IpaBuna

¢ epeHIpoBaHus

4.2

TeopeMmsl 0 cpeHeM ISt

QG GepeHIpyeMbIX
bynkuuii. [IpaBuna
Jlonurans. ®opmyna Tennopa

4.3

HccnenoBanue GyHKIMMI:
MOHOTOHHOCTb, 9KCTPEMYMBbI

4.4

UccnenoBanue GyHKINN:
BBIMTYKJIOCTh, TOUKH TIeperuoa.
ACHUMITTOTBI

4.5

DyHKIIMM MHOTUX
NEePEMEHHBIX, O0IIHe
noHsTHs. YacTHbIe
npousBoaHsle. [IpaBuna
JudepeHIMpoBaHus

4.6

I'pagueHT n npon3BOAHAS 11O
HaIPaBJICHUIO

4.7

OKkcTpeMyM (pyHKINU ABYX
IIEPEMEHHBIX

72

64

5.1

[TepBooOpaznas byHKuuy,
HEONPEIEJICHHBIN HHTETpall

5.2

3ameHa IIEPEMEHHOM,
UHTETPUPOBAHUE MO YACTSM,
MHTETPUPOBAHUE
paloHaIbHBIX IpoOeit

5.3

OrnpeneneHHbIi HHTErpall.
WNurterpupyembie  GyHKIHH.
dopmyna Hprorona-
JletiOHuIa

5.4

IIpunoxeHus ONpeneIeHHOrO
MHTETpaJa

5.5

HecoOcTBeHHBIE MHTETPATTBI

72

64




Bcero 2 cemectp

144

10

128

3 cemecTp

6 6.1

HavanpHple  MOHATHA O
QG epeHIaIbHbIX
yPaBHECHUSIX. VpaBHeHHUs
HIEPBOTO MOPsIIKA

48

6.2

JIuneiinbie

g depeHImaIbHbIe
YPaBHEHHS. Cucremsl
JIMHEHHBIX YPaBHEHUI
IIEPBOTO MOPsIKA

44

3HAKOIIOJIOKHUTCILHBIC
YHCJIOBBIE PAIBL.
3HaKO4YepeTYIOITHECS u
3HAKOIIEPEMEHHBIC YHCIIOBBIC
psaBl

48

7.2

Crenennesle  psapl.  Psabl
Teinopa

7.3

Tpuronomerpudeckue  psabl
Dypbe

44

JBoiiHBIE M TIOBTOpHBIE
WHTErpaJibl

48

8.2

KpuBonmHEHHbIE HMHTETpAIbI
0 JUIMHE Jyrfd W 10
KoopauHataMm. MHTerpanel, He
3aBUCALLNE oT IIyTH
WHTEIPUPOBAHUS

8.3

HOBerHOCTHHe HWHTCIPAJIbI

8.4

CkanspHple U BEKTOpHBIE
IOJIA. Teopema T'aycca,
teopema CTokca

44

Bcero 3 cemectp

144

132

4 cemecTp

9 9.1

Crny4aiiHoe coObITHE.
[TpocTpaHCTBO AIEMEHTAPHBIX
coOpiTuii.  Omepauuu  Haj
CITy4aiiHBIMU COOBITUSIMH.
Kiaccnueckas 171
reoMeTprIecKasi BEpOSITHOCTb

108

9.2

AKCHOMBI TEOPUHU
BEPOSITHOCTH. Teopema
CII0’KEHUSA BEPOSITHOCTEH.
VYcnosHas BEPOSITHOCTb,
TeopemMa YMHOKECHHS
BEPOSITHOCTEH. ®opmyna
MTOJIHOM BEPOSATHOCTH,
dbopmynel baiteca

9.3

IlocnenoBaTeabHOCTh
HE3aBHCHMBIX  HWCIIBITAaHUMH.
DopMyisl bepuyun,

98




JOKaNbHAasT M HHTETpaJbHAs
teopembl Myagpa-Jlamaca
9.4 | CnyuaitHas BEJIMYMHA!
byHkums pacnpezeneHus,
o01rye cBOMCTBA
9.5 | AuckperHas ciryyaitHast
BEJINYMHA: psi
pacnpezeneHus, byHKIHA
pacnpesieneHus,  YHCIOBBIC
XapaKTePUCTHKH
9.6 | HenpepsiBHas ciyJaitHas
BEJIMYMHA: IUIOTHOCTD
pacnpeeneHus
BEPOSATHOCTEH, byHKIHSA
pacnpesieneHus,  YHCIOBBIC
XapaKTePUCTHKH
9.7 | HopmanibHOE pacmpeieiicHue.
3aKkoH OOJIBIINX YHCEI
9.8 | OcHOBHBIE TTOHSITHS
MaTeMaTUYeCKON CTaTUCTUKH.
TodeuHble W HMHTEPBAIbHBIC
OLICHKH DeMeHThI
KOPPESIIMOHHOTO aHAITN3a
Bcero 4 cemectp 108 6 4 98
Bcero no nucnunnune 540 24 30 486
5. Conep:xaHue JIEKHMOHHOTO Kypca
Neo Bcero Ne Tema jexkunu. Yu4eOHo-
TeMbl | YacoB |JIEKI[UH Bonpocsl, oTpadéaTbiBaeMble Ha JeKIHH MeToanYecKoe
obecrnieuenmne
1 2 3 4 5
11 2 Bektopsl, nMHENHbIE onepanud. ba3uc, KoopauHaThI [1-3]
BEKTOpa
1.2 Cucrembl  KoopauHaT. [IpoeKimu, HaAIpPaBISIONINE [1-3]
KOCHHYCBHI BEKTOpa
1.3 CkaJisipHOE, BEKTOPHOE M CMEIIIAHHOE TIPOU3BEICHUS [1-3]
1.4 VpaBHeHue reomerpuueckoi Qurypsl. IlmockocTs. [1-3]
IIpsimast Ha MIIOCKOCTH M B TPOCTPAHCTBE.
1.5 JIuHauM BTOpOro nopsijka Ha MiI0CKOCTH [1-3]
1.6 IToBepXHOCTH BTOPOrO MOpsIKa [1-3]
2.1 2 Marpuiipl, JTHUHEHHBIC ONEpaIK, TPAHCIIOHUPOBAHHE. [1-3]
Onpenenutenn. Panr MaTpuiibt
2.2 CucTeMbl TMHEWHBIX alreOpandecKuX YpaBHEeHHH [1-3]
2.3 YmHoxeHnue matpui. O6paTHas MaTpuia [1-3]
3.1 2 YucnoBsle MHOKECTBA. [IpOMEKYTKM Ha YHCIOBOH OCH. [2,3]
HauayibHble MOHATHSI O KOMIJIGKCHBIX YHCIIaX
3.2 OO0111e MOHATHUS O YUCIOBBIX (PYHKITHSIX [2,3]
3.3 Ilpenen ¢yHknmu B TOYKE. BECKOHEUHO  Malble [2,3]




dbyaknun. CBOIMCTBA TPEIETIOB

3.4 CpaBHeHrEe 0€CKOHEYHO MaJIbIX (QYHKITUI [2,3]

4.1 [TpousBognas pynkuuu. uddepennupyemas GyHKius. [2,3]
Juddepennman. [Ipasuna muddepeHnmpoBanms

4.2 Teopembr o0 cpeanem s auddepeHIUpyeMBbIX [2,3]
¢ynkuuii. [Ipasuna Jlonurans. @opmyna Teitnopa

4.3 VccnenoBanne QyHKIMNA: MOHOTOHHOCTbD, 9KCTPEMYMBI [2,3]

4.4 UccnenoBanue QpyHKIUN: BBIMYKIOCTh, TOYKH TEeperuoa. [2,3]
ACHUMITOTHI

4.5 OyHKIIUM MHOTHX TICPEMEHHBIX, OOIIHE TOHSATH. [2,3]
Yacrasle npousBoaubie. [IpaBuna muddepenppoanus

4.6 I'pagueHT 1 TpoU3BOAHAS IO HANIPABICHUIO [2,3]

4.7 DKkcTpeMyM (DYHKIIUH IBYX TEPEMEHHBIX [2,3]

5.1 [TepBooOpasHast GyHKIMHU, HEOTIPEIEIEHHBIA HHTETrpall [2,3]

5.2 3amMeHa TMEPEMEHHOW, HHTETPUPOBAHUE [0 YaCTAM, [2,3]
WHTETPUPOBAHNE PAIMOHATIBHBIX Jpo0eit

5.3 Omnpenenennblii uHTErpan. MHTerpupyeMble (QYyHKIIHH. [2,3]
®dopmyna Herorona-JleitOHuna

5.4 [TpunoxxeHus onpeaeseHHOTo HHTErpaja [2,3]

55 HecoOcTBeHHBIE HHTETPAITBI [2,3]

6.1 Hauanbubie TOHATHUS 0 Qg depeHIraIbHbIX [2,3]
ypaBHEHHSIX. Y PaBHEHUS IIEPBOTO MOPSIIKA

6.2 Jlunetinpie muddepeHmansabie  ypaBHeHUs. CHCTEMBI [2,3]
JIMHEWHBIX YPaBHEHHI NIEPBOTO MOPSIIKA

7.1 3HAKOIIOIOXKHUTEITLHBIC YHCIIOBBIC PAIBL [2,3]
3HaKoYepeyoluecss U 3HAaKOIEepEeMEHHbIE YHCIIOBbIE
PAIBI

7.2 Crenennbie psibl. Psibl Teitnopa [2,3]

7.3 Tpuronomerpuueckue pspl Pypbe [2,3]

8.1 JIBOWHBIE ¥ TOBTOPHBIC WHTETPAJIBI [2,3]

8.2 KpuBonuHeliHble HWHTErpanbl MO JJIUHE AYTH M 1O [2,3]
KoopauHaTaM. VIHTerpamel, He 3aBUCSIIAE OT IIYTH
VUHTETPHPOBAHHUS

8.3 [T0BEpXHOCTHBIE HHTETPAIIBI [2,3]

8.4 CkansapHble W BekTopHble mmonsi. Teopema [aycca, [2,3]
teopema CTokca

9.1 Cnyugaiinoe coObiTHe. [IpoCTpaHCTBO 3JIeMEHTapHBIX [3,6-9]
coObiTuil. Omnepanuu Haja CIydyailHBIMH COOBITHUSMHU.
Knaccndeckas u reoMmerpudeckasi BEpOSITHOCTh

9.2 AKCHOMBI TEOPUM BEPOSTHOCTU. Teopema CIIO0XKEHHUS [3,6-9]
BEPOATHOCTE.  YCJIOBHAas  BEpPOSATHOCTb, TeEOopema
YMHOXXEHHUS BEPOSITHOCTEH. dopmyia IIOJIHOM
BeposATHOCTH, (hopmyibl baiieca

9.3 ITocnemoBaTeIbHOCTD HE3aBUCHUMBIX HCIILITAHUH. [3,6-9]
®opmynbl  bepHynnu, JOKanbHAasT W MHTErpajibHas
teopemsl Myaspa-Jlamaca

9.4 Crnyuvaiinas BenuuuHa: (QYHKIMS pacrnpeaeseHus, oomue [3,6-9]
CBOMCTBA

9.5 JluckpeTHas ciaydaiiHas BEIWYHHA: PsiJi paclpeneseHus, [3,6-9]
GyHKIMS pacTpeeTICHHs, YUCIOBbIC XapaKTEPUCTUKU

9.6 HenpeppiBHast ~ ciyvaifHas ~ BeJIMYMHA:  IJIOTHOCTH [3,6-9]




pacupeneneHus BEpPOSTHOCTEM, byHKIUsA
pacupeneseHus, YUCIOBbIE XapaKTEPUCTUKU

9.7 HopwmainbHoe pacnpeneneHue. 3aKoH OONbIINX YHCEIT [3,6-9]
9.8 OCHOBHBIC TOHSATUS MAaTEMaTUYECKOW CTATHCTUKH. [3,6-9]
Toueunsle ¥ UWHTEpBAIBHBIE OLEHKH. DIJIEMEHTHI
KOPPEISIIMOHHOTO aHaIN3a
6. Copep:xanne KOJUIOKBUYMOB
KonnokBrymbl y4eOHBIM TJIAHOM HE MPEyCMOTPEHBI.
7. IlepeyeHb NPAaKTHYECKUX 3aHATHI
Ne Bcero Ne Tema npakTHyecKoro 3aHATHs. 3aJaHus, BONPOCHI, YuebHo-
TeMbI | YacOB |3aHATHSA oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH MeToau4YecKoe
obecreyeHue
1 2 3 4 5
1.1 4 Bekropsl, nuHeitHbie omnepanuu. ba3uc, KoopauHATHI [1-3]
BEKTOPa
1.2 Cucrembl koopauHar. IIpoeknuu, HampapiIsSOIINe [1-3]
KOCHHYCBI BEKTOpa
1.3 CkanspHOe, BEKTOPHOE M CMEIIAHHOE ITPOU3BEICHUS [1-3]
1.4 VYpaBHeHue reomerpudeckoii  urypbl.  I11OCKOCTS. [1-3]
[Ipsimast Ha TUIOCKOCTH ¥ B IPOCTPAHCTBE.
1.5 JIuHUM BTOPOTO MOPSIJIKA HA TNIOCKOCTH [1-3]
1.6 IToBepXHOCTH BTOPOTO MOPSIIKA [1-3]
2.1 2 Matpuupl, JIMHEHHBIE ONEpPallUU, TPAaHCIOHUPOBAHHE. [1-3]
Onpenenurenu. Panr matpuiisl
2.2 CucTeMbl TMHEHHBIX ajareOpanyecKux ypaBHEHUH [1-3]
2.3 Ymuoxenne marpuil. OOpaTHas MaTpuia [1-3]
3.1 4 YucnoBble MHOXeCTBA. [IpOMEXYTKH Ha YHUCIOBON OCH. [2,3]
HauanbHble MOHATHS O KOMIUIEKCHBIX YHMCIIax
3.2 OO1m1re MOHATHUS O YHUCIOBBIX (PYHKITHIX [2,3]
3.3 [Ipenen ¢ynkmuu B Touke. beckoHeuHo Mmaible [2,3]
¢yskiun. CBoiicTBa Mpeeson
3.4 CpaBHeHHe OECKOHEYHO MaJIbIX (PYHKITHI [2,3]
4.1 6 [TpousBonnas ¢pynkuuu. Auddepenumpyemas GyHKIus. [2,3]
Juddepennnan. [IpaBuna nuddepennppoBanus
4.2 Teopempr o cpemgHem st auddepeHIUpyeMbIX [2,3]
¢byuxuii. [Ipasuna Jlonurans. ®opmyna Teitnopa
4.3 VccnenoBanue QyHKIHMI: MOHOTOHHOCTD, 9KCTPEMYMBI [2,3]
4.4 HccnenoBanue GpyHKIMNA: BBIMTYKIOCTh, TOUYKH MEperuoa. [2,3]
ACHMIITOTBI
4.5 OyHKIIMM MHOTHX TIEPEMEHHBIX, OOIIWE TMOHATHS. [2,3]
YacTHble npousBoauble. [IpaBuna quddepenmpoBanus
4.6 ['panueHT n npou3BOAHAs MO HANIPABIEHUIO. [2,3]
4.7 JKcTpeMyM (QYHKIMH JBYX MTEPEMEHHBIX [2,3]
5.1 4 IlepBooOpasHas GyHKIMHU, HEONIPEIEICHHBIH HHTErpall [2-4]
5.2 3aMeHa TEPEeMEHHOW, WHTETPUPOBAHUE IO YaCTM, [2,3]
MHTErPHPOBAHNE PAIOHATIBHBIX IpOOei
5.3 Onpenenennblii uHTerpan. Murerpupyemsle (QyHKIUH. [2,3]




®dopmyna Herorona-JleiiOauia

5.4 [TpunoxeHus onpeeIeHHOr0 HHTerpaa [2,3]

55 Heco6cTBeHHBIE HHTETPAITBI [2,3]

6.1 HauanbHble HOHSATHUS 0 Qg depeHIranbHbIX [2,3]
ypaBHEHHSIX. Y paBHEHUs IIEPBOTO MOPSIIKA

6.2 DNeMeHThl TEOpPUU JIMHEWHBIX JuddepeHInanbHbIX [2,3]
ypaBHeHUH. JIMHEHHBIE YypaBHEHHsI BTOPOIO IOPSIKA.
CucreMbl TMHEUHBIX YPABHEHHUI NIEPBOTO MOPsJIKa

7.1 3HAKOMOIOKHUTEILHBIC YHCIIOBBIC PSIBL [2,3]
3HAKOYEPENYIOIIUECS] W 3HAKOICPEMECHHBIC YHCIIOBBIC
psiIbI

7.2 Crenennbie psiasl. Psabl Teitnopa [2,3]

7.3 Tpuronomerpuueckue psaasl Dypbe [2,3]

8.1 JIBOHBIE M IOBTOPHBIC WHTETPAITBI [2,3]

8.2 KpuBonuuelinple uWHTErpayibl MO [JIMHE AYTH © TIO [2,3]
KoopauHaTaM. VHTerpamel, He 3aBHCAIIME OT IIYTH
WHTETPUPOBAHUS

8.3 [ToBepXHOCTHBIE MHTETPANIBI MO TUIOIIAAN TOBEPXHOCTH [2,3]
Y 110 KOOpJIMHATaM

8.4 CkansipHble U BEKTOpHbIE NoJs. ['paguent, tuBeprenuus [2,3]
u porop. IloTOK W UUPKYIANUS BEKTOPHOTO TOJIS.
Teopema ["aycca, Teopema Ctokca

9.1 CnyuyaitHoe coObiTue. IIpocTpaHcTBO 3IEMEHTapHBIX [2-4]
coObITHii. Omepanuu Hax CIyYailHBIMH COOBITHUSMHU.
Knaccrnyeckas u reomerpuyeckasi BEpOSITHOCTh

9.2 AKCHOMBI TEOpPHHM BEPOSTHOCTU. Teopema CII0XKEHHUs [2-4,6,7]
BEPOATHOCTEN.  YCIIOBHAas  BEPOATHOCTh, TeOpeMa
YMHOXEHHS BEPOSITHOCTEM. ®opmyna IIOJIHOU
BEpOATHOCTH, (hopmyinsl baiieca

9.3 ITocnemoBaTeILHOCTE HE3aBHUCHUMBIX HUCIIBITAHUH. [2-4,6,7]
®opmynbl  bepHynu, JIOKanbHas W MHTErpalibHas
teopembl MyaBpa-Jlamiaca

94 CrnyuaitHas BenmuarHA: QYHKITUS pacrpeesieHus, 00mme [2-4,6,7]
CBOMCTBA

9.5 JluckpeTHas ciuydaiiHas BEIWYWHA: P pacipeIeICHIs, [2-4,6,7]
(GyHKIUS pacrpeielIeH s, YUCIOBbIE XapaKTePUCTHKU

9.6 HenpepbiBHast ~ ciy4aifHass ~ BeIWYMHA:  IJIOTHOCTh [2-4,6,7]
pacripesienieHus BEPOSITHOCTEH, GbyHKIUSA
pacripeieieHus], YMCIOBBIE XapaKTEPUCTHKH

9.7 HopwmanpHoe pacnipenenenue. 3aKoH OOIBIINX YHCET [2-4,6,7]

9.8 OCHOBHBIE TMOHATHS MATEMATHYECKOH CTAaTUCTUKH. [2-4,6,7]

Toueunsle u HHTCPBAJIBHBIC  OLCHKMH. OJIEMEHTBI

KOPPEJSIIUOHHOTO aHAJIN3a

8. IlepeueHb J1a0OPATOPHBIX PadoOT

JlaGopaTopHbie pabOThI Y4eOHBIM TIJIAHOM HE MPETyCMOTPEHBI.

9. 3axaHus AJ1s1 CAMOCTOSITE/ILHOI Pad0ThI CTYIEHTOB




Ne Bcero | 3amanusi, BOonmpocekl, 1Jis CAMOCTOSITEILHOIO U3yUYEeHUs Y4eOHO-
TeMbl | 4acoB MeToAnYecKoe
obecmeyeHue
1 2 3 4

1.1 40 Bekropsl, nuHeitHbIe omnepanuu. ba3uc, KoopauHATHI [1-3]
BEKTOpa

1.2 Cucrembl koopauHat. Ilpoeknuu, HampapiIsSOIIne [1-3]
KOCHHYCBI BEKTOpa

1.3 CkasisipHO€, BEKTOPHOE M CMEIIAHHOE TIPON3BEICHUS [1-3]

14 VYpaBHenue reomerpuueckord ¢urypel. [L1OCKOCTS. [1-3]
[TpsiMast Ha MJIIOCKOCTH M B TPOCTPAHCTBE.

1.5 JluHuM BTOPOTO MOPSAKA HA TIIOCKOCTH [1-3]

1.6 [ToBepXHOCTH BTOPOTO TOPSIIKA [1-3]

2.1 40 Marpuiipl, JUHEHHBIC OIEpaluK, TPAHCIIOHUPOBAHUE. [1-3]
Onpenenurenn. Panr MaTpuiibt

2.2 CucTeMbl TMHEWHBIX anreOpandecKuxX ypaBHEHUN [1-3]

2.3 Ymuoxxenue matpuil. O6paTHasi MaTpuIia [2,3]

3.1 48 YucroBbie MHOKECTBA. [IpOMEKYTKH Ha YUCIIOBOW OCH. [2,3]
HadanbHbIe MOHATHS O KOMIUICKCHBIX YHCIIaX

3.2 OO0111e NOHATHS O YUCIOBBIX (QYHKITUSIX [2,3]

3.3 [Ipenen ¢yHkumm B TOuKe. beckoHedyHo Maibie [2,3]
¢dynkn. CBOKHCTBA IPENIEIIOB

3.4 CpaBHeHne 0ECKOHEYHO MaJIbIX (DYHKITHIA [2,3]

4.1 74 [IpousBonnas ¢yukuuu. Juddepenmupyemas GyHkums. [2,3]
Judbdepenuman. [Mpasuna nuddepeHnmpoBanus

4.2 Teopempr o cpemHem st auddepeHIUpyeMbIX [2,3]
¢bynkuii. [IpaBuna Jlonurans. @opmyna Teitnopa

4.3 VccnenoBanne QyHKIHIA: MOHOTOHHOCTD, 9KCTPEMYMBI [2,3]

4.4 HccnenoBanue GyHKIMN: BHITYKIOCTh, TOUKHU Neperuoa. [2,3]
ACHMIITOTBI

45 OyHKIMM MHOTHX TIEpEMEHHBIX, OOLIMEe TMOHSITHSL. [2,3]
YactHble npousBoansble. [IpaBuiia quddepennnpopanus

4.6 ['panueHT n npou3BOAHAs MO HANIPABIEHUIO. [2,3]

4.7 OKcTpeMyM (QYHKIMH JBYX TEPEMEHHBIX [2,3]

5.1 74 IlepBooOpasHast GyHKIMU, HEOTIPEICICHHBIH HHTETpal [2-4]

5.2 3aMeHa TEepEeMEHHOW, WHTErPUPOBAHUE 110 YacTAM, [2,3]
WHTETPUPOBAHNE PAIMOHATBHBIX Jpo0eit

5.3 Omnpenenennblii wHTerpan. MHTErpupyemble (QYyHKINH. [2,3]
dopmyna Herotona-JleiiOnuna

5.4 [TpunoxeHus OnpeIeIeHHOr0 HHTerpaa [2,3]

5.5 HecoOcTBeHHbIE HHTETpaTBI [2,3]

6.1 44 HauanbHble TIOHSTHUS 0 Qg depeHIraTbHBIX [2,3]
ypaBHEHMSX. Y paBHEHUS NEPBOr0 NOPsIIKA

6.2 DneMeHThl TEOpUHM JIMHEHHBIX JudepeHaIbHbIX [2,3]
ypaBHeHUW. JIuHelHbIE ypaBHEHMS BTOPOrO NOpsAJIKa.
CucTeMbl TMHEWHBIX YpaBHEHHUH MIEPBOT0 MOpPsIKa

7.1 44 3HAKOIOIOKHUTEIHHBIC YHCIIOBBIC PATBL [2,3]
3HaKOYepenyIOIHUecs] U 3HAKOIEPEMEHHBIE YHCIIOBbIC
psIBI

7.2 Crenennsble psubl. Psap Teitnopa [2,3]




7.3

Tpuronomerpuueckue psasl Dypbe [2,3]

8.1

8.2

8.3

8.4

44 JIBOITHBIC ¥ TOBTOPHBIC MHTEIPAIIBI [2,3]
KpuBonuHelinple WHTErpaibl MO JUIMHE IYyIH H IO [2,3]
KoopauHaTaM. VHTerpambl, He 3aBHCAIIME OT IYTH
WHTErPUPOBAHUS

[ToBepXHOCTHBIE MHTErpaibl MO IUIOIIAIU TOBEPXHOCTH [2,3]
Y 110 KOOpJIMHATaM
CkanspHble ¥ BeKTOpHbIe ToJs. ['paguent, nuBepreHuus [2,3]
u porop. IloToOK W UUPKYIALMS BEKTOPHOTO TMOJIS.
Teopema ["aycca, Teopema Ctokca

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

98 Cayuaiinoe coObiTHe. IlpocTpaHcTBO 3iIeMEHTApHBIX [2-4]
coObiTuii. Omeparuu  HajJ CIYYaWHBIMH COOBITHSIMHU.
Krnaccudeckast u reoMeTprueckasi BEpOSITHOCTb
AKCHOMBI TEOPHUH BEpPOSTHOCTH. TeopeMa CIIOXKEHUS [2-4,6,7]
BEPOATHOCTEN.  YCIIOBHAs  BEPOATHOCTh, TeOpEMa
YMHOXEHHS  BEpPOSITHOCTEH. Q®opmyna  MOJTHOU
BEpOSITHOCTH, (hopmyIsl baiieca

ITocnenoBarelsHOCTH HE3aBUCUMBIX HUCIIBITAHUH. [2-4,6,7]
®opmyisibl  bepHynim, JIOKanbHas W MHTErpalibHas
teopeMbl MyaBpa-Jlamtaca

CnyuaitHas BenmuunHA: QYHKITUS pacTpeesICHUs, O0IIme [2-4,6,7]
CBOMCTBA
JluckpeTHas ciuydaiiHas BEIMYWHA: PSJI PACIPEISIICHUS, [2-4,6,7]
(GyHKIUS pacrpeieleH s, YUCIOBbIe XapaKTePUCTHKU
HenpepeiBHast ~ ciydaiiHass ~ BeIMYMHA:  IIJIOTHOCTH [2-4,6,7]
pacrnpeeneHus BEPOSATHOCTE, byHKIMS
pacmpesielIeH s, YUCIOBbIE XapaKTEPUCTUKH
HopwMmanpHoe pacripeneneHue. 3aK0H OOJBITIX YHCET [2-4,6,7]
OCHOBHBIE TIOHATHUS MATEMAaTHUYECKOM CTATUCTHUKH. [2-4,6,7]
ToyedHnble W WHTEPBAIBHBIC OIEHKUA. DJIEMEHTHI
KOPPEJSAIIMOHHOTO aHaln3a

10. PacueTrHo-rpadpuyeckasi padora
PacuetHo-rpaduueckast pabora yueOHBIM IJIAaHOM HE MIPETyCMOTPEHA.

11. KypcoBas pabora

KypcoBast pabota yueOHBIM IJIAHOM HE MPEAyCMOTpPEHa.

12. KypcoBoii npoexkTt
KypcoBoil npoekT y4eOHbIM MJIaHOM HE IIPETyCMOTPEH.

13. ®ong o1eHOYHBIX CPEICTB /15 MPOBEIeH s IIPOMEKYTOYHOM aATTeCTALMH
00y4aIuxXcs Mno JUCHUUIINHE (MOIYJIIO)

Yposuu ocBoenust komrnerenun OITK-1

Nupekc ®opMyIHpOBKa:

OIIK-1 CnocoOeH MpUMEHSTh €CTECTBEHHOHAYYHBIE 1

oOlIeMH)KEHEPHbIE 3HAHUS, METO/Ibl MATEMAaTUYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS, TEOPETUYECKOTO U




HKCIICPUMEHTAILHOTO UCCIICIOBaHMS B
npoeCCUOHATLHOMN 1eATEILHOCTH.

Crynenu YPOBHEU OTnuuuTeNbHbIE TexHonoruu CpencrBa u
OCBOCHUS MPU3HAKU (dbopMUpOBaHUS TEXHOJIOTUH
KOMIIETCHIINH OLICHKHU
1 cemectp
[Toporosbiii 3Haer: ocHOBHEIC | Jlekmun, Pemrenue 3amau
(YAOBIETBOPUTEIHHBIN) ompeeICHus, MIPAaKTUYECKUE | B pamKax
noHsATUst,  GopMyIbl | 3ausatusa, CPC | mpoMeskyTodHOM
AHATTUTUYECKOMN " HWTOrOBOIA
reoMETpun a aTTEeCTallHH.
JIMHEHHOHU " TectupoBanue.
BEKTOPHOU anreOpsl. DK3aMeEH.
Ymeer: BBIOMpATH
QITOPUTM  PEIICHHS
3a7a4 aHAJIUTUYECKOMN
reOMETpPUH,
JIMHEHOM u

BEKTOPHOM aJreOpsl.
Bnaneer:
MIePBUYHBIMU
HaBBIKAMH
TEOPETUIECKOIO
HCCIIeIOBAHUS
00BEKTOB
npodeccnoHanbHOM
JIEATENHHOCTH,
OCHOBaHHBIMH Ha
aHAJTUTHUYIECCKOM
TeOMETpPHUH,
JIMHEHHOM u
BEKTOpPHOM anredpe.

IIponBuHYTHIN
(xopor10)

3HaeT: OCHOBHEIE
OnpeAeseHus,
MOHATHS, (QOPMYIIHI,
MIPUHIUTIB  PEIICHUS
3aJ1a4 aHAJIUTHYECKOM
T€OMETPUH u
JIMHEHHOM Hu
BEKTOPHOU anreOpsbl.
YwMmeer: pemarb
3a1a4un
aHATMTHYECKOH
T€OMETPHH,
JIMHEHHOM Hu
BEKTOPHOW anreOpsl,
JIOIyCKast
HETOYHOCTH.
Bnaneer: HaBpIKaMu




TEOPETUYECKOTO u
IKCIIEPUMEHTAILHOTO
HCCIIEIOBaHUS
00BEKTOB
npodecCuoHAITbHON
JeSTEIbHOCTH,
OCHOBaHHBIMH Ha
AHAJIMTUYECKON
reOMETpPUH,
JIMHENHOMN u
BEKTOPHOM anreope.

Bricokuii 3HaeT: omnpeneneHus,
(oTIHMYHO) HIOHSTHS,
(bopMyITHPOBKH
TeopeM,  (opmyIbl,
METObI perieHus
3aJ1a4 aHATUTHYECKOMN
T€OMETpUU 51
JIMHEHHOM "
BEKTOPHOW anreOphl.
YmMmeer:
aHAJIM3UPOBATH 31
MPaBUJILHO  peliaTh
3aJ]a4n
aHAJUTUYECKOM
T€OMETPHH,
JIMHEHHOM u
BEKTOPHOU  anreOpsl
U TPUMEHATh HX K
3aJ]a4am
npodeccnoHanbHOM
JIEeSITEILHOCTH.
Bnaneer: B momHOH
Mepe HaBBIKAMH
TEOPETUUECKOTO u
AKCIEPUMEHTAIBHOTO
HCCICIOBAHUS
00BEKTOB
npodecCuoHATBHON
JIeSITeIIbHOCTH,
OCHOBAHHBIMU Ha
aHAJIMTUUECKOM
T€OMETPHH,
JIMHEHHOM Hu
BEKTOPHOM anreodpe.
2-3 cemecTphl
IToporosslii 3HaerT: OCHOBHBIE Pemenne 3amad
(YAOBIETBOPUTEIHHBIN) ONpPECHCICHUS, Jlexmumy, B pamKax
NOHATHUS,  (HOPMYJIBI .
dpepEeHIATHHOTO MPaKTUYECKHE HpOMG)KYTOIIHOI:I
ACINCIICHIS 4 | 33HATHS, CPC |mu HUTOrOBOM
aTTEeCTallHH.

WHTErpPUPOBAHUS.




Ymeer: BBIOMPATh
QITOPUTM  PEIICHHUS
3ama4

g pepeHIaIbLHOro
VCYUCIICHUS "
WHTETPUPOBAHUSI.
Bnaneer:
MIEPBUYHBIMU
HaBBIKAMU
TEOPETUYECKOTO
UCCIICIOBAHMSI
00BEKTOB
npogeCCHOHATBLHON
JIESITEIIBHOCTH,
OCHOBAHHBIMH Ha
IPUMCHCHUN
nuddepeHIaIbHOTO
UCYHCIICHUS "
WHTETPUPOBAHUSL.

IIponBUHYTHIN
(xopor10)

3HaerT: OCHOBHBIE
olpeJiesIeHus,
MOHATHS, (POPMYIIBI,
IPUHLUIBl  PELICHUS
3a1a4
muddepeHIHaIBHOTO
VCYHCIICHUS "
UHTETPUPOBAHUS.
Ywmeer: pewaTth
3a7iauu
muddepeHIaTbHOTO
UCUHUCIICHUS u
UHTETPUPOBAHMUS,
JIoTycKast
HETOYHOCTH.
Bnaneer: HaBblkamu
TEOPETUYECKOTO U
HKCIEPUMEHTAIHLHOTO
UCCIIEI0BaHUS
00BEKTOB
npodeccroHanbHOM
TSI TeTbHOCTH,
OCHOBAHHBIMHU Ha
MIPUMEHEHUN

Qg depeHInaIbHOro
VCYHCIICHUS "
WHTETPUPOBAHMUSL.

Bricokuii
(0TIHMYHO)

3HaeT: oInpeAeneHus,
TIOHSTHS,

(bopMyITHPOBKH
TeopeM,  (GopMyIIBI,
METOIbI pereHHs

3a1a4

TectupoBanue.
3auer.




nuddepeHIaIbHOTO

VCYHCIICHUS "
MHTETPUPOBAHMS.
Ymeer:
aHAIM3UPOBAThH u
NpaBUIBHO  pelIaTh
3a7a4un

Qg QepeHInaIbHOrO
MCUUCIICHUS u

WHTETPUPOBAHUS U
NPUMEHITh UX K
3aa4am
npodecCuoHaNTbHON
JESATCIILHOCTH.
Bnageer: B mnonHoM
Mepe HaBBIKaMHU
TEOPETUIECKOTO u
IKCIIEPUMEHTAIILHOTO
HCCIICIOBAHUS
00BEKTOB
npodeccnoHaTbHOM
JeSITeNIbHOCTH,
OCHOBaHHBIMH Ha
MIPUMEHEHHUH

Qg depeHInaIbHOTO
WCYHCIICHUS u
WHTETPUPOBAHUSI.

4 cemecTp

IToporossiii
(YAOBIETBOPUTENBHBIN)

3Haer: OCHOBHBIE
oTpeieNIeHus,
MOHATHS,  (pOpMyIIBI
TCOPHUU BCPOATHOCTH,
MaTeMaTH4eCKOn
CTAaTHUCTUKU.

Ymeer:  BBIOMpaTh
AJITOPUTM  pPCHICHUSA
3a1aq Teopuu
BEPOSTHOCTH,
MaTeMaTHYeCKON
CTAaTUCTUKU.
Bnaneer:
NEPBUYHBIMHA
HABBIKAMU
TEOPETUIECKOTO
WCCIICTIOBAHHUS
00BEKTOB
npodeccuoHaNbHOMI
JIESITSIIbHOCTH,
OCHOBAHHBIMU Ha
MPUMEHEHUU TEOPHH
BEPOSTHOCTH,
MaTeMaTUYEeCKOI

Jlexium,
MPaKTUYECKUE
3aasatus, CPC

Pemenune 3amau
B paMKax
IIPOMEKYTOUHOU
u UTOTOBOM
aTTeCTallNH.
TectupoBanue.
3auer.




CTaTUCTHKMU.

[IponBuHyTHIN
(xoporo)

3HaerT: OCHOBHEIC
onpeJieeHusl,
MOHATHSA, (OPMYIIBI,
MPUHIUIIBL  PEHICHUS
3a;maq TEOpUH
BEpPOSITHOCTH,
MaTeMaTH4YeCKOM
CTaTHUCTHUKH.

Ywmeer: pelarhb
3aJ1a4n TEOPUH
BEPOSATHOCTH,
MaTeMaTUYeCKOHN
CTaTUCTHKH,
JOTTyCKast
HETOYHOCTH.
Bnaneer: HaBBIKaMHu
TEOPETUYECKOTO n
AKCIEPUMEHTAIBHOTO
HCCIIeJOBaHUS
00BEKTOB
npodecCuoHaIbHOU
JIeSITEIIbHOCTH,
OCHOBaHHBIMU Ha
MPUMEHEHUU TEOPUHU
BEpPOSITHOCTH,
MaTeMaTHYeCKOMN
CTaTUCTUKH.

Bricoknii
(oTnHMYHO)

3HaeT: ompenereHus,
TOHSTHSI,

(hopMyIHpPOBKHU
TeopeM,  (GopmyIbl,
METO/IBI pelIeHus
3a7a4 TEOPUH
BEpPOSITHOCTH,
MaTeMaTHYeCKOU
CTATUCTHUKH.

Ywmeer:
aHAJIM3UPOBATH u
MPaBWIBHO  peliaTh
3a1a9u TEOPHUH
BEpPOSITHOCTH,
MaTeMaTHIeCKOM
CTaTUCTUKH U

IIPHUMCHATH nux K
3a/1a4am
npodecCuoHATBHON
ACATCIIBHOCTH.
Bnaneer: B momHoON
Mepe HaBBIKAMU




TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO
WCCIICIOBaHHS
00BEKTOB
npodecCuoHAITbHON
NeSTEIILHOCTH,
OCHOBAaHHBIMHU Ha
METOJ1aX
MaTeMaTHIECKOTO
aHamm3a u
MOJICIIUPOBAHUS

Hnst ouenku ocBoenust komnereHuit OIIK-1 ycranoBieHsl

nopozoswiil yposensv. 30-59 d6anoB npu ACT-TeCTUpPOBaHUH, OTBET HA TEOPETUUYECKUMA BOIIPOC,
HE TpeOYIOIIHil ToKa3aTeIbCTBA

npoosunymulii yposenv. 60-79 OGamnoB npu ACT-TecTUpoBaHHMU, OTBET HA TEOPETUUYECKUUN
BOIIPOC, HE TPEeOYIOINN JOKa3aTeIbCTBA, PEIICHUE 3a/1a4U

svicokuti ypogenv. 80-100 OGamnoB mpu ACT-TecTupoBaHHHM, OTBET C J0Ka3aTeIbCTBOM Ha
TEOPETHUUECKUI BOIIPOC, PEIICHUE 3a/1a4H.

14.

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

22.
23.
24.

BOl'IpOCI)I JJIA IK3aMEHAa M 3a4YeTa

(1 cemecTp)
BekTop, nnmHa BEKTOpa, KOJJIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI, PABHBIE BEKTODBI,
CBOOOHBIN BEKTOP — ONPEIEICHHS U IPUMEPHI
JInHeliHbIe Onepalvy HaJ BEKTOpaMU — OINIPEACIICHHs] U IPUMEpPBI, CBOWCTBA Ollepanui
bazuc — onpenenenue u npumep
Teopema o pa3niokeHnr BEKTopa Mo 0azucy
JIuneiinble onepanyuy HajJ BEKTOpaMHU B KOOpPAMHATaX
JlexapToBa, NoJIsApHAas U NUWIMHIPUYECKAsE CUCTEMBI KOOPAWHAT
Koopaunats! BekTOpa, y KOTOPOro 3a/laHbl HAYaJI0 U KOHEI]
JleneHune oTpe3ka B 3alaHHOM OTHOLLIEHUH
Hanpasisironmme KOCMHYChl BEKTOpa U MMPOEKIIMH BEKTOPA Ha KOOPAUHATHBIE OCU
CkassipHOE TPOU3BEICHNE BEKTOPOB — ONIPEJEIIEHUE U OCHOBHBIE CBOICTBA
BrlpaskeHue ckansipHOTo NPOU3BEICHHS Yepe3 KOOPAUHATHI BEKTOPOB-COMHOXKUTETEH
DopMyJbl U1 BBIYMCIECHUS PACCTOSIHUS MEXKAY TOUKAMU U yIJIa MEX1y BEKTOpaMu
BekTopHoe npousBeieHNe — onpeeneHrue u 00mue cBoicTBa. [Ipu3HaKk KOJIITHHEAPHOCTH
BEKTOPOB
CMmemianHoe  TpoOW3BEICHHWE — oOmpeneneHue u  obdmme  cBoiictBa.  IlpusHak
KOMIUIAHAPHOCTH BEKTOPOB
[Tony4uTh BEKTOPHOE YpaBHEHHE MJIOCKOCTH
[TosryunTh BEKTOpPHOE YpaBHEHHE IJIOCKOCTH, MPOXOASIIEH Yepe3 TpU 3a/laHHbIE TOUKH
Teopema 0 KoOpAMHATAaX BEKTOPA, HOPMAIBHOTO K INIOCKOCTH
[TosryunTs NapaMeTpUUECKOE YpaBHEHHE MTPSIMON Ha IUNIOCKOCTH
[TosryunTh KaHOHMYECKOE YpaBHEHHE MPSMON Ha INIOCKOCTH
[TosryunTs ypaBHEHHUE NPSMOI B OTpE3KaX
Teopemsbl 0 KOOpAMHATAX BEKTOPOB, MEPIEHANKYIISPHOIO M HAIIPABIISAIOWIETO JUIS IPSIMON
Ha TUIOCKOCTH
Teopema o npu3HaKe NapauIeIbHOCTH IPAMBIX Ha INIOCKOCTH
[TosryunTh BEKTOPHOE U MApaMETPUUECKOE YPABHEHHUS MIPSIMON B ITPOCTPAHCTBE
ITony4nTh KAaHOHUYECKHUE YPABHEHUS MIPSIMOM B IIPOCTPAHCTBE




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

36.

37.

38.
39.

40.

41.

42.
43.
44.
45.

46.
47.

48.

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

H~own

DJUHIIC — ONPEIENIEHUE U OCHOBHBIE CBOMCTBA
@PoKagbHOE CBOMCTBO 3JUIMIICA
Teopema 0 CBONCTBE JUPEKTPUC ALIUIICA
dokanabHOE CBOMCTBO THIEPOO0IIbI, CBOMCTBO TUPEKTPUC TUIIEPOOIIBI
Teopema 0 CBOHCTBE aCUMITOT rUIEPOOIIBI
[Tapabona — onpeneneHrne 1 OCHOBHbIE CBONCTBA
Teopema 00 SKCIIEHTPUCHUTETE TapaOOJIIbI
OO01re NoHATHA O TOBEPXHOCTSIX BpallleHUs
[ToBepXHOCTH BTOPOTO MOPSIIKA: IPUBECTH MIPUMEP € pa300pOM CBOWCTB
OO01ye NoHATHA O UMIUHAPUYECKUX TOBEPXHOCTAX
Marpuna — gaTh onpeaeneHue U IpuBeCcTy puMep. JInHelHsle onepanuu Haj MaTpULlaMu
— oIpejeNeHus, CBOMCTBa, NpUMEpPbl. TpaHCIOHMPOBAHME MATPUIBI — OIPEAEICHUE,
npuMmep
Onpenenurens KBaJpaTHOM MaTpHIlbl MPOM3BOJILHOIO MOpsSAKa — JaTh ONPEIEIICHUE,
IPUBECTU MIPUMEP BBIUMCIICHUSI YEPE3 PA3I0KEHUE 110 IIEPBOM CTPOKE
CdopmynupoBath 6e3 10Ka3aTeNbCTBA CIEIYIOLINE TEOPEMBI:
- 00 ompenenuTene TPaHCIIOHUPOBAHHON MaTpHIIbI,
- 0 IEPECTAaHOBKE CTPOK B OIPEJEIUTEIE,
- 0 Pa3JI0’KEHUU OMPEACIUTENS TI0 MPOU3BOIBLHOM CTPOKE (CTOJIOITY)
OO01ue CBOMCTBA ONpeaeTuTeNICH
Bekrop-cronben, muHelHas KOMOMHAIMs BEKTOP-CTOJOLIOB, IOHATHS O JIMHEHHOM
3aBUCUMOCTH U HE3aBUCUMOCTHU CHCTEMbI BEKTOP-CTOJIOIIOB
MuHop npoW3BOJIBHOTO TOpsiAka (ompeaesieHwe, mnpumep). ba3ucHbIE  MUHOD
(onpenenenue, npumep). Panr matpunsl (onpexnenenue, npumep). ChopmynupoBaTs 0e3
JI0Ka3aTeNIbCTBA TEOPEMY O PAHI'€ MAaTPHUIIBI.
Cucrema nuHelHbIXx anreOpanueckux ypaBHeHud (CJIAY), wmarpuma CIIAY wu
pacmupenHas marpuna CJIAY — onpeneneHus 1 puMepsl.
Teopema Kponekepa-Kanemnu
ITpaBuiio Kpamepa
YMHOXEHNE MaTpUL] — OIIPEIeIICHNEe, CBOMCTBA ONIEPALMH, IPUMEDP
OOparHas MaTtpuna — onpeneneHue. CBoMCTBa omnepanuu  OOpalieHusT MaTpHIbL.
ChopmynupoBath 0e3 T0Ka3aTeNbCTBA TeOpeMy 00 00paTHOI MaTpuile
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE UHCIIA KBAIPATHOW MaTPUIIbI
Anrebpanueckas (opMa KOMIUJIEKCHOTO 4YHCHA; apU(pMETHYecCKHe OIepaluu Haj
KOMILJIEKCHBIMU YHCJIaMH, ITPEJICTABICHHBIMU B anreOpanyeckoit popme
Tpuronomerpuueckas (opMa KOMIUIEKCHOTO YHCIIa; YMHOXKEHHE, JIEJIEHUE U BO3BECHHE B
CTENeHb KOMILJIEKCHBIX YHCE, IPEICTaBICHHBIX B TPUTOHOMETPHUECKOH opMme
W3BriedeHne KOpHs CTENEHU N U3 KOMILJIEKCHOTO YUCIIa
Yucnosast pyHkuus. CBOWCTBA YUCIOBBIX (PYHKIIMMA
[Ipenen pyHKuMM B TOUKE
HenpepriBHocTh GyHKIMH B Touke. Kitaccuukanus Touek paspbiBa
Teopema o iepBoM 3aMedaTeIbHOM Ipeese U CIeICTBUS U3 Heé
Teopema 0 BTOpoM 3aMeuaTeIbHOM MpEe/eIie U CIEACTBUS U3 Heé
OKBUBaJIEHTHbIE PYHKIINU, UX IPUMEHEHHE ISl BHIYUCIICHUS MPEeSIOB
(2 cemecTp)
[TponsBoaHas GyHKIMM B TOUKE: onpezeneHue, npumepbl OyHkius, nuddepeHnupyemast
B TOUKE: ONPEIEIICHNE
Teopema o nmpousBoaHOU U PepeHmpyemMont PyHKITUN
Teopema o HenpeprIBHOCTH Au(PepeHunpyeMoit GyHKINU
['eomeTpuyeckuii cMbICT IPOU3BOAHON U AuddepeHinana



Hw

[Tpon3BoiHBEIE BTOPOTO M 00JIe€ BEICOKUX MOPSIKOB

[TpousBoaHast CyMMBI, TPOU3BEACHUS U YaCTHOTO AU PepeHupyeMbIix GyHKIII

[TponsBoHas 0OpaTHOH PyHKIHH

[Tpon3BoHAs CIOKHON (HYHKIIUN

Teopema ®epma u Teopema Poms

Teopema Komm u Teopema Jlarpanxka

[Tpasuna Jlonurans muis Heonpeaenennocrei [0/0] u [oo/o0]

[IpencraBnenue GyHKIIMU ¢ TOMOIIBIO hopmyssl Telmopa

[Tpr3HaK MOHOTOHHOCTH (PYHKIHH

OkcTpeMyM (pyHKLIHU: OpeiesieHue U pUMep

HeoGxoanmeie yciaoBus sKkCTpeMyMa (QYHKIIMU OAHOM epeMeHHON

JloctaTouHble yCIOBUS SKCTpeMyMa (PYHKIIMH OJHON EpEeMEHHOM

JlocTaTouHble yCI0BUS SKCTpeMyMa JUTsl (QYHKIIUH, UMEIOIIEH BTOPYIO IPOU3BOTHYIO

Breimykiiocts pyHkuuu BBepx (BHU3). Touku neperuda

Heob6xoauMeble ycaoBust HaIU4Ks TOYKH Ieperndoa

JlocTtaTouHble YCIIOBUS HAIMYUS TOYKHU Heperuda

HakionHble ¥ BEpTUKAJIbHBIE aCUMITOTHI rpaduka QyHKIINU

['paduk QpyHKINU ABYX MEpEMEHHBIX, OKPECTHOCTh TOYKU Ha KOOPAUHATHOMN MJIOCKOCTH

[Tpenen ¢pyHKIMHU IBYX IEPEMEHHBIX, HEITPEPHIBHOCTH (PYHKIIMHU JIBYX IEPEMEHHBIX

[TonHOE ¥ YacTHOE MpUpPALIEHUS, YACTHBIC TIPOU3BOIHBIC

Huddepernmpyemas QyHKIHS TBYX MEPEMEHHBIX

Teopema 0 IPOU3BOIHOMN CIIOKHOMN (DYHKITHH JIBYX MTEPEMEHHBIX

['paauieHT 1 IpOU3BOAHAS 110 HAIPABICHUIO

DKcTpeMyM (PYHKIHUU ABYX MEPEMEHHBIX, HEOOXOAUMBIE YCIOBHUS HKCTpEMyMa

JlocTaTtouHble yCIOBUS IKCTpeMyMa (PYHKIIUH JIBYX TEPEMEHHBIX

[TepBooOpazHas GyHKIMHU, HEONPEIEICHHBIA HHTErpal

Teopema 0 MHOeCTBE IepBOOOpa3HbIX (YHKIIUU

OO1u1me cBoiicTBa HEONPEIENEHHOIO HHTErpalla, OCHOBHBIE Ta0IMYHbBIE TIEPBOOOpa3HbIE

3aMeHa NepeMEHHOI B HEOIPEIEIEHHOM UHTETpajie

WHuTerpupoBaHue Mo 4acTaM JUlsl HEONPEAEIEHHOT0 HHTErpaja

OmnpeneneHHblil HHTETPall, TeOMETPUUECKHI CMBICI ONPEEeIEHHOTr0 UHTErpajia

®opmyna Herotona-JleitOnura

3aMeHa NepeMEHHOH B OIpe/IeJICHHOM MHTETpajie

HHuTerpupoBaHue Mo 4acTsaM Ul OIPEAEIIEHHOTO UHTErpaja

HecoOcTBeHHbIE HHTErpaIbl: TPUMEPHI CXOAIIETOCS U PACXOASAIIETOCS HHTETPAJIOB
(3 cemecTp)

HuddepeHnunanbHoe ypaBHEHHE, MOPAIOK JU(PGEpEeHIINaTIbHOTO YPABHEHUS: ONIPEAEICHUS

U IPUMEPDI

OObmee pemeHue W oOmMIM HHTerpan AudQepeHInanbHOr0 YpaBHEHHUS; HayallbHbIE

YCIIOBUS, YaCTOE PEIICHUE U YACTHBIA MHTETpaJl: ONPEACIECHUS

VYpaBHEeHUsI IEPBOTO MOPSIZIKA C Pa3AeISIOIIMMUCS IEPEMEHHBIMU

OpHOpOHBIE ypaBHEHUS NIEPBOTO NOPSAIKA

[/
Perrenne TMHEHHOTO ypaBHEHHS TIEPBOTO MOPSIKA VHEI~FCS vetonom BapHaIuu
MIPOU3BOJIbHON NTOCTOSIHHOM
Ycnosue JIMHENHON HE3aBUCUMOCTH YaCTHBIX pereHunit YpaBHEHUS

IAAOD PR

Teopema 06 obieM petennn ypashenns S HOD G~ E€

Teopema 06 o6meM pewennn ypasaenns S FORA- RIS

Monyunts obmwee pelenne ypasHenus S” TSIEISHESEEF= < 19 cyvasn

JICHCTBUTEIIbHBIX HEPABHBIX KOPHEH XapaKTEpUCTUYECKOIO YPABHEHUS
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- -
Tomny4uts obwiee pewerne ypasaenns > ESYEISHEFEF= < 14 ciryuas paBHBIX
NEeHCTBUTENBHBIX KOPHEH XapaKTepUCTHIECKOTO YPABHEHHUSI

- -
Monyunts obwee pelenne ypasHeHus S” TSIECISESFEF=1< 14 cyyasn
KOMILIEKCHBIX KOPHEH XapaKTepUCTUIECKOrO YPaBHEHHUS

- -
Pemenrie  ypaBHEHUS STETISS EGEFE— | \cr00M HEOTPE/IEIEHHBIX

ko3 purmeHToB
Pemenue cucrem nuddepeHnuanbHbpIX ypaBHeHUN

Pemenue ypaBHenuii Buia y? =19

Pemienue ypaBHeHMi, HE coiepKaIMX B SBHOM BHJIE HCKOMYIO (DYHKIIHIO

PemeHne ypaBHeHUH, HE COAEPKALLUX B SBHOM BUJI€ HE3aBUCUMYIO IIEPEMEHHYIO
CriyudaiiHoe cOObITHE, 3JEMEHTapHOE COObITHE (HMCXOMA), MHOMKECTBO BCEX BO3MOXKHBIX
UCXOJ0B (IIPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUI): ONPENEIEHHS U IPUMEPHI
[IpousBeneHue, cymma, pa3sHOCTb CIy4YaWHBIX COOBITHH, MPOTHBOIOJOXKHOE COOBITHE:
OIPEEIEHUS U IIPUMEPBI

HecoBmecTumble ciydaiiHble cOOBbITHSA, NOJHAs TIpynna CoOOBITUH: OIpeNeseHUusT |
IPUMEPBI

Kiaccuueckast BEpOSITHOCTD, IPUMED BBIYMCIEHUS KIACCUYECKOM BEPOSITHOCTH
I'eomeTprueckas BEpOATHOCTb, IPUMEP BBIYUCIIEHUS T€OMETPUUYECKON BEPOSITHOCTH
AxcuoMsl Teopun BeposATHOCTENH. CleACTBHS U3 aKCUOM

TeopeMma c10KeHHsI BEPOATHOCTEN

Teopema yMHOKEHUS BEPOATHOCTEN

dopmyia noaHoU BepoaTHOCTH U (popmyiibl baiieca

[TocnenoBarenbHOCTh UCIIBITAHUH 1O cXeMe bepHysum: onpeneneHue u npuMep

®opmyitsl bepryin

JlokanpHass W MHTerpasbHas TeopeMbl MyaBpa-Jlamaca (chopmynupoBats  6e3
JI0Ka3aTenbCTBa)

CnyuaiiHass BenuunHa: ompeneneHue U npumMep. DyHKIMA pacnpelneneHus CIlydailHoM
BEJMYMHBI

OOmue cBoiicTBa QYHKIUU paclpeieieHus CllydyailHON BEeTUUYHHBI

JluckpeTHas ciydaifHasi BETMYMHA U €€ QYHKIMS pacipeiesieHus

HenpepbiBHast cnyvaiiHas BenuuumHa u ee (QyHKuuMs pacnpeaeneHus. IlnoTHocTb
BEPOSITHOCTEN M €€ OCHOBHBIE CBOMCTBA

MaremaTnueckoe 0XKHMIaHNuE CIIy4aliHOM BEJIMYMHBI: ONPEACIEHUE, CBOMCTBA
MaremaTuyecKoe OKHIAHUE CIYYAHON BETMYMHBL: ONPEAEIEHUE, CBOMCTBA

Jucnepcus cily4ailHOM BEIIMUMHBL: ONPEEICHUE, CBOWCTBA

HopmanbHO pacnpeneneHHas ciaydaiiHas BEJIMYMHA BEPOSTHOCTH MOIAJIaHUST HOPMAIbHOU
CIIy4yallHOM BEJIWYMHBI B 3aJaHHBIA UHTEPBAI

I'enepanbHas COBOKYMHOCTb, BHIOOPKA; BHIOOpOUYHAsl CPEAHsIsl U BHIOOPOYHAsS JUCIEPCUS;
JIOBEPUTENBbHBIN UHTEPBAI U JOBEPUTENbHASI BEPOSITHOCTh

Koppensmuonnoe nose, Ko3hPHUITUEHT KOPPETAUU TIPsMast pErpeccun

Onpenenenne U TeOMETPUUIECKUI CMBICI JBOMHOIO MHTETpalla

Omnpenenenne U mpuMep NOBTOPHOTO UHTErpaja

BripakeHue 1BOMHOr0 MHTErpaja yepe3 MOBTOPHBII

3amMeHa IEPEMEHHBIX B IBOMHOM HHTETpaIe

Onpenenenne U OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOIO UHTETpalla O JUIMHE AYTH
OrnpeneneHne U OCHOBHBIE CBOWCTBA KPUBOJIMHEMHOTO MHTETpaa 10 KOOPINHATAM
®opmyna ['puna

HeoOxonuMble U 1OCTaTOYHbIE YCIOBUS HE3aBUCUMOCTH KPUBOJMHEHHOTO MHTErpajia OT
IIyTU UHTETPUPOBAHUS

CkaysipHOE M BEKTOPHOE MOJIS — ONPEACIECHUS U IPUMEPBI
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Porop BekTopHOrO mONS — ompeneraeHue M npumep. L{upKynsius BEKTOPHOTO MO —
onpeneneHue. [loreHnantbHOEe BEKTOPHOE 110J1€, IPU3HAK IOTEHUUAIbHOCTH

JluBepreHisi BEKTOPHOIO MOJsi — ompejaesieHue, npumep. [1oTOK BEKTOPHOro mojst —
onpeneneHue. ConeHon1anbHOE BEKTOPHOE I10JI€, TPU3HAK COJIEHOUAAIBHOCTH

®opmyasl ["aycca-Octporpanckoro u Ctokca

OnpeneneHrue W MOpUMEpP YKMCIOBOro psga. CXonadmuiicss W pacXOoldIlMiics psajg —
ONpeIeTICHUS U IPUMEPDI

HeoOxonuMelii mpu3Hak CXOAMMOCTH 4YUCIOBOrO psiaa. OOmiMe cBOWCTBA CXOISIIMXCS
pSAI0OB

[Ipu3Hak cpaBHEHUs 1Sl 3HAKOIIOIOKUTEIBHBIX PSIAOB

[Mpu3nak [lanmambGepa

[Tpusznak Komiu

NHTerpabHblii IPU3HAK CXOIUMOCTH

[Tpusnak JleiOauma

Omnpenenenue u nmpuMep adCONMIOTHO CXOSIIETOCs psiaa

Onpenenenue u npuMep QyHKIMOHAIBHOTO Psijia

Crenennoii psif. Paauyc cXoIMMOCTH CTENEHHOTO psiia

Psan Teitnopa. Psaast Teinnopa OCHOBHBIX 3JIeMEHTapHbBIX (PyHKINN

Tpuronomerpuueckuii psg Oypre

TecToBble 3aJaHUA M0 JUCIHHUILINHE
BEKTOPHAS AJITEBPA U AHAJIMTUYECKA S TEOMETPUSA

Jausr koopauHatel Touek Aj(0;3;2), Ax(-1;3;6), As(-2;4;2), A40;5;4).. 3BecTHO, YTO

otpe3ku A1Az, A1Az, A1A4 SIBISIOTCS CMEXKHBIMU pedpaMu mapasuienenurena. TpedyeTcs: HalTu:

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

TUHY pedpa AjAz;

yroa mexay peopamu AjA; u AjAsz;

TUIONIA/Ib TPaHU, coaepKaliel BepimuHbl Ag,Az, Az ;

00beM MmapasuieNenurena;

ypaBHEHHUE MPSIMOH, MPOXOAsIIE yepe3 BepiinHy A BIOJIb IUaroHaIH Mapajelenumnesa;
ypaBHeHUE TI0cKoCcTH AjAzA3z;

yrou Mmexay pedpom AiA4 U rpaHbio, copepxkanieil BepmuHbl Ag,Az,Asz;

paccTostHUE OT BepIIuHBI A4 110 TIOCKOCTH Ag,A2,Asz.

BreimonHuTh YCPTCIK.

OJIEMEHTEHI AJIT'EBPBI

Pemnts cucremy NMMHENHBIX ypaBHEHUN MeToI0M [ aycca.

X1 +HXo+Xa+Xa+X5=5, 2X1-Xo+3X3=4, 5Xo+6X3+Xs=11.

Jns nanHoil wmatpuinkl A TOCTPOUTH OOpaTHYIO MaTpuIly A, Bemonuuts MIPOBEPKY

ATOLNNNE.

3 21
A=l2 3 1
2 1 1

BBEJIEHUE B MATEMATUYECKUII AHAJIN3



HUccnenoBath Ha HenpepbIBHOCTh GyHKUUIO Y = f(X), HailTH TOUKHM pa3pbiBa U ONPEACIUTH
ux pox. [Toctpouts cxematnueckuii rpaduk GyHKIIH.

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

JIUODEPEHIIMATIBHOE NCUYNCJIEHUE ®YHKIMM OJHOMW TIEPEMEHHOM
1 DJIEMEHTBI JUODOEPEHIIMAJIBHOM TEOMETPUN

[octpouts rpadux Gpyuxiuu S IS > penonp3yst OOIIYIO CXeMyY HCCIIEI0BaHUS
(GyHKIHH.

CocTaBuTh ypaBHEHHME KacaTelIbHOM M HOpPMaid K rpauKy KpUBON B OIS,

TOUKe, 15l KOTOPOil Yo =—7t/3, [Toctpouts rpaduku KpUBOH, KacaTeIbHON U HOPMAJIH.
JIUDDEPEHIIUAJIBHOE NICUYUCJIIEHUE ®YHKIIU MHOI'MX IIEPEMEHHBIX

Hano ckanmsproe mosie U = U(X,y). Tpebyercs:
1) cocTaBuTh ypaBHEHHUE JIMHUK YPOBHs U = C U HOCTPOUTH 3TY JINHUIO;
2) B TOUKE A HAMTU rPaJUEHT U IPOU3BOHYIO 110 HAIPaBICHUIO BeKTOpa AB;

3) B TOUKe A MOCTPOUTH KacaTeJIbHYIO U HOPMaJlb K JIMHUU YPOBHS, OTY4YHB UX yPaBHEHUS.
u=x*+4y? + 4x + 4y,C=13, A1, -2), B(2, 4).

UHTEI'PAJIBHOE UCUMCJIEHUE ®VHKLUN OJTHON IIEPEMEHHOM

1) Borunciuts miomans GpUrypel, orpanrdensoi mamsve Y = 1/(1 + x%) |y = X4/2.
2) BBIYMCIIUTG JUTHHBI YT KPUBBIX, 3aJaHHBIX CIIEAYIOIINME YPaBHEHUSIMU
y = %°/4 - 0,5Inx, 1<x<2.

JUODEPEHIIMAJIBHBIE YPABHEHU A

1) Haiitu obmee pemenue qudepeHnaIbHoro ypaBHeHUs xy'-2y = X",

2) Haiitn wactHoe pemienne auddepeHnnarTbHOT0 yYpaBHEHHS y"-9y=e'2x; YAOBJIETBOPSIOIIEE
3aJlaHHBIM HadaabHbIM yenoBusM Y(0)=0,  y'(0)=0.

3) Haiitu c DOMOIIBIO XapaKTEPUCTUUYECKOIO YpaBHEHHUS 0OIlee pelIeHne CHCTEMBI
muddepeHINaTbHBIX YpaBHEHUH X;'+X1-3X2=0, X5'-2X1=0.

UM CJIOBBIE 1 ®YHKIMOHAJIBHBIE PAJIbI

><
1) Paznoxute GyHKIHIO 1@:7? B PsIJ IO CTETICHSM X .

2) Pasnoxkuts Qpynkiuio T OO —e” psan dypee B ykazanHoMm uHTepBaie (-2,2). Iloctpouts
rpaduk 3Toi GyHKIUU U TpaduK CyMMBI ToaydeHHoro psga Oypoe.

KPATHBIE U KPUBOJIMHEWHBIE UHTEI PAJIbI



1) C nomomipio ABOWHOTO WHTErpaja HaWTH 0O0BEM Teja, OTPAaHUYEHHOTO IMOBEPXHOCTSIMHU,

YPABHEHHS KOTOPBIX 3a/aHbl. “SHw sttt
L
3aaHHOM TuHUKU L— oTpe3ok mpsimoit, ot Touku (0;0) no (7;27).

3) Hauo ckansipuoe mnoie =T -33K) i BeKTOpHOE Nolle Ul It e
maiirn 9rad u diva y rota g rouxe M@GL2D).

2) BblYMCINTH KPUBOJHMHEHHBIM WHTErpajl BTOPOTO poja BJIOJIb

TEOPUS BEPOSITHOCTEN U MATEMATHUYECKASI CTATUCTUKA

1) Tpu crpenka cCTpensioT Mo Ledu. BeposTHOoCTH momnmagaHus B 1eJib MEPBBIM, BTOPHIM, U
TpeTbUM CTpeIKoM paBHbI cooTBeTcTBeHHO 0.7, 0.8 m 0.9 . OnpenenuTs BEpOSITHOCTh, YTO B
1eJ1b [101a/1aeT TOJIbKO OJWH U3 CTPEIIKOB.

2) IBa aBTOMaTa MPOU3BOJAAT OJAMHAKOBBIE JAeTanu. [IpoM3BOAMTENHHOCTH MEPBOTO aBTOMATa
BIBOE OOJBIIE NMPOU3BOAMTEIBHOCTH BTOporo. llepmeiii aBTOMaT mpowmsBoaut 60% mperaneit
OTJIMYHOTO KauecTBa, a BTopoil — 84%. Haynauy B3srTas netanp okazanach OTIMYHOTO KauecTBa.
HaiiTu BeposTHOCTH TOT0, YTO 3TA J€Tallb IPOU3BEIEHA IEPBHIM aBTOMATOM.

3) Jns cioyvaitHoW BenuuuHBI X MOCTPOUTH DS paclpeneieHuss U (GYHKIHMIO pacipeiesieHusl.
Haittn ee marematmyeckoe OXHAaHWE, NUCHEPCHIO, HAYAJIbHBIA MOMEHT BTOPOIrO MOPSAKA U
TPETUl LIEHTpaIbHbIA MOMEHT:

Crpenok nenaer mo MuileHd 3 BbICTpena. BepoATHOCTH momajgaHus B MULIEHb MPU KaKIOM
BeicTpene paBHa (.3. CrnyuaiiHas BenuuuHa X — YUCIIO TONAJaHUil B MUILICHb.

3) Jlns cnyuaitHoit BenuumHbl X ¢ 3aqaHHoN (QyHKIMeH pacnpenenenus F(X) Tpedyercst HaiiTu: a)
IUIOTHOCTh BEPOSITHOCTH; 0) MaTeMaTUYECKOE OXHUAAHUE U JTUCIEPCUIO; B) MOCTPOUTH IpapuKu
GYHKIINY pacnpeeNieHns U TUIOTHOCTH BEPOSTHOCTHU CIIYYaiiHON BEMUYUHBI X:

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

14. O6pa3oBaTe/ibHbI€ TEXHOJOTHH

[IpenycMOTpeHO YTeHHE JIEKIMA C INPUMEHEHHEM MYJIbTUMEAUMHBIX TEXHOJIOTHH,
IIPOBEJICHNE MHTEPAKTUBHBIX MPAKTUKYMOB (B COBOKYMHOCTH — He MeHee 20% ayIuTOpHBIX
3aHSITHIA).

BHeaynuropHas camocTrosiTenbHas padoTa CTYAEHTOB NMPOBOJIUTCS C HCHOJIb30BAaHUEM
pecypcoB cetu IHTepHET U noKalbHbIX ceTeBbIX pecypcoB OTU CI'TY

15. IlepeyeHb y4eOHO-MeTOAUYECKOI0 OOecrevyeH sl A 00y4ar0IuXCs
M0 JUCHHUILINHE
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1. bexnemumies /[.B. Kypc ananuruueckoil reoMeTpuu 1 JUHEHHOMN areOpsl : yUeOHUK IS
By30B // JI.B.beknemumes — 12-e uzz., ucnp.- M.: ®USMATIIUT, 2009.- 312 c.
Ox3eMIuisapsl Beero: 10.
2. Briciias maremaTuka B yrpaKHeHH U 33/1a4ax : B 2 4., yued. nocobue / [1. E. Jlanko [u
ap.]. — 7-e w3n .- M. : OO0 "UznarensctBo Onukc" ; M. : OO0 "UznarensctBo "Mup u
O6pasoBanue". U.1. — (2009,2008, 2007). - 368 c.
DK3eMIUISAPHI BCETO: 5



3. Bricmias marematrka B ypaKHEeHMSX W 337adax : B 2 4., yued. nocobue uist By30B / 1.
E. lanko [u ap.]. - 7-e u3a. - M. : OOO "UznarensctBo OHukc" : OO0 "U3parenbctBo "Mup u
Oo6pasoBanue".Y.2. — (2009, 2008, 2006). - 448 c.

Ox3eMIuIsApbl Beero: 10

4.  Maremaruka: yueObHoe mocobue / Ilox. pen. JL.H.XKyp6enko, [[.A.HuxonoBoii. — M.:
Undpa-M, (2013, 2012, 2009). — 496 c.

DK3eMIuIsIphl Beero: 31

5.  CepebpsaxoB A.B. DneMeHTapHBIi Kypc MaTeMaTH4YeCKOW JIOTHKH: y4eb. mocolue.
Caparos: Capar.roc.TexH.yH-T1, 2011.- 32 c.

DK3eMIUIIpHI BCEro: 7

6. CepebpsikoB A.B. Beenenue B Teopuro rpados: ydued. mocodue. CapatoB: Capar. roc.
TeXH.yH-T, 2009. — 36 c.

Ox3eMIuIsIpbl Beero: 20

7. I'mypman, B. E. Teopust BepossiTHOCTEl 1 MaTeMaTH4ecKasl CTaTUCTUKA : y4el. mocodue /
B.E.I'mypmas. - 12-e uzn., nepepad. — M. : M3parensctBo KOpaiir, (2011, 2010, 2009).- 479c¢.
DK3eMIUISIpPhI BCEro: 8

8. Imypman B.E. PykoBOACTBO MO pemIeHWIO 3a7ad 1O TEOPUHM BEPOSTHOCTEH U
MaTeMaTuyeckoil craructuke : y4de0. mocodue / B.E. 'mypman. - 11-e uzn., nepepab. - M. :
NznarensctBo FOpaiit, (2011, 2010, 2009, 2006). - 404 c.

DK3eMIUSIphI Bcero: 9

9. HosukoB B.B. OCHOBBI MHTErpalbHOTO HCUUCIICHUS: Y4eOHoe mocodue / B.B. HoBukos,
A.B. Cepebpsiko, FO.H. Harap. — Durensc: U3n-so OTU (¢pumuan) CI'TY umenu ["arapuna
I0.A., 2016. — 64 c. 978-5-9905521-0-4 URL.: http://techn.sstu.ru/WebLib/22648.pdf (nara
obpamenus: 20.06.2020). — Pexxum gocTymna: AJig aBTOPU3HP. MOJIb30BaTeNeH

10. HosukoB B.B. OcHoBBI Teopuu BeposiTHOCTei: YueOHOoe mocobume / B.B. HoBukos. —
Ourensc: Uzn-so 9TU (dwmman) CI'TY umenu Iarapuna FO.A., 2016. — 59 c. ISBN 978-5-
9907991-1-0 URL: http://techn.sstu.ru/\WebLib/26673.pdf (nata obpamenus: 20.06.2020). —
PexxuM poctyna: uis aBTOPU3UDP. MOJIb30BaTeIei

11. CepebpsikoB A.B. DneMeHTb KOMOMHATOPHOTO aHAJIKM3a B 33/ladyaX TEOPHH BEPOSTHOCTEN U
MOJIeNAX ciay4alHbeIXx rpados: ydeOHoe mocobue / A.B. Cepebpsikos, B.B. Hosukos, FO.H.
Harap. — Durensc: MU3a-so OTU (¢punuan) CI'TY umenu INarapuna 10.A., 2019. — 52 c. ISBN
978-5-9907991-9-6 URL:  http://techn.sstu.ru/WebLib/30297.pdf (mara oOpamieHus:
20.06.2020). — Pexxum roctyma: /i aBTOPU3UP. MOJTH30BATEICH

12. Kpricbko A.B. HccnenoBanue onepauuii. 130panHble raaBbl: y4uel. nocodue / A.B.
Kpricsko, A.B. Cepebpsikos, FO.H. Harap. Caparos: Capart. roc. TexH. yu-1, 2014. 52 c. ISBN
978-5-7433-2764-5 URL.: http://techn.sstu.ru/\MWebLib/16850.pdf (mara obparnienus:
20.06.2020). — Pesxxum moctyna: it aBTOPU3MP. MOJIb30BATEICH

IIpoepammnoe obecneuenue u Mnmepnem-pecypcoi

B NOC O3TU CI'TY Haxoaarcs 3JeKTPOHHbIE BEPCUU y4eOHBIX MTOCOOMI MO CChUIKE
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=857 &tip=4

JI1s1 ”HTEPAKTUBHBIX 3aHATUN UCIIOJIB3YIOTCS PECYPCHI MO CCHUIKE
http://demonstrations.wolfram.com/topics.html?Mathematics#2

Texkymuil KOHTPOJb MNPOBOAUTCS C HCIOJIB30BAHMEM TECTOB B aJalTHUBHON cpeje
tectupoBanus (ACT).

[IpomexyTouHast aTTecTalus B CECCUI0 MPOBOAUTCS ¢ Ucnoiab3oBanreM ACT-TecTos.

16. MaTepnanbHO-TeXHUYECKOe o0ecrieyeHne

Yuebnas ayoumopus ons nposedenus 3aHAmMull 1eKYUOHHO20 MUnd


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#2

VYKOMIIJICKTOBaHA CHEIHATU3UPOBAHHON MeOeIbl0 M TEXHHUYECKUMH CpPEeACTBaMHU
oOyuenus: 20 cronoB, 40 crynbeB; pabodee MecCTO MpenojaBaTeNs; MapKepHas  JOCKa;
npoektop BENQ 631, crauMoHapHbIi NPOEKUMOHHBIA 3KpaH, CHCTEMHBIH  OJOK
(Atom2550/41'6/500, kiaBuaTypa, MBbIIIb) MOJIKIIOYCHHBIA B CETh C BBIXOJOM B MHTEpHET M
noctyrnoM B uH(popmanmroHHo-o0pa3zoBatenbayto cpeny DTU (dumman) CI'TY umenu [Narapuna
FO.A., yueOGHO-HarmsigHble MMOCOOUS, O0O0ECIEeYUBAIONIME TEMAaTHYECKHE WLIIOCTPALUUA IO
paboueit mporpaMme JUCIUIUIMHBIL.

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

Yuebnas ayoumopus 0ns nposedenusi 3aHAMUL CEMUHAPCKO20 MUNA, GbINOJIHEHUs.
KYpCOBbIX pabom, meKywe2o KOHMPOJSL U HPOMENCYMOUHOU ammecmayuu, 2epynnosvix u
UHOUBUOYATILHBIX KOHCYIbMAYULL

YKOMIIJIEKTOBaHA CHEIHATU3UPOBAHHON MeOeIbl0 M TEXHHUYECKUMH CpPEACTBAMHU
oOyuenus: 20 cronoB, 40 crynbeB; pabodee MecTO MpenojaBaTeNs; MapKepHas  JOCKa;
npoektop BENQ 631, craumoHapHbii NPOEKUMOHHBIA OKpaH, CHCTEMHBIH  OJOK
(Atom2550/41'6/500, kiaBuaTypa, MbIIIb) MOJKIIOYEHHBIH B CETh C BBIXOAOM B VHTEpHET u
JOCTYTNIOM B WH(pOpMaMoHHO-00pazoBarenbHyto cpeny DTU (pumuan) CI'TY nmenn ['arapuna
FO.A., yueOGHO-HarmsigHbIe MMOCOOUsS, OO0ECIEeYUBAIONINE TEMATHUYECKHE WLIIOCTPALMUA IO

paboueii mporpaMme AUCIUTITUHBI.
jl(@\se%\mv\o‘/

PaGouyro mporpammy cocTaBmII A.B. CepebpsikoB




17. lono/iHeHMs1 ¥ U3MEeHEHUsI B pado4eil mporpamme

Pabouast nporpamMmMa nepecMoTpeHa Ha 3acelaHiu Kadeapel
« » 20 rojia, mpoTokoa No

3aB. kadeapoii / /

BHeceHHbIe N3MEHEHUS YTBEPXKICHBI HA 3acelaHuU
YMKC/YMKH

« » 201 ropa, mpotokoa Ne
[Ipencenarens YMKH /

~




