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PabGouass mporpamma mo aucnuiuimHe «MartemaTukay HaIlpaBJICHHUS IOATOTOBKHU
29.03.01 «TexHonorus U3 JIETKOW MPOMBIIICHHOCTH TTpoduib « TexHomorus
IIBEHHBIX M3JIEIUN» COCTaBJICHAa B COOTBETCTBHM C TpeOoBaHHsAMU DeaepanbHOTO
roCyJapCTBEHHOTO 00pa3oBaTEeIbHOTO CTaHJapTa BBICIIETO OOpa3oBaHUS 10
HanpaBJICHUIO OJITOTOBKU 29.03.01 «TexHosorus U3 JETINN JIETKOH
MIPOMBIIIJICHHOCTH», YTBEPXKACHHBIM IpukazoM MwuHoOpHayku Poccum Ne 938 ot
19.09.2017 r. ¢ UBMEHEHUSIMH U JOITOJIHCHUSIMH.

Pabouas nmporpamma :

o0cy:K/IeHAa ¥ PEKOMEH/I0BAHA K YTBEPKACHUIO PEIICHHEM Kadeapsl
«EcTecTBeHHBIE 1 MaTEMAaTHUYECKUE HAYKM» OT «14» mas 2026 1., mpoTokon Ne 19

]
3aBenyromnui Kapeapoi ) 77["’% " /Kwmna E.B./

TOJITUCH ®.1.0.

ono0pena Ha 3aceganuu Y MKH ot «15» mas 2026 r mpoTtokost Ne 6.

7
[Mpencemarens YMKH (Z; 77[’“:/ " PKwinHa E.B./

MOIHACH d.1.0.



1. Heau u 32724y TUCHMUILIMHBI

Heanr npenogaBaHusi IMCUMIUVIMHBI . O0OydyeHHE METOJaM peHIeHUs 3ajaad
MaTEMaTUKH U COOTBETCTBYIOIIEMY JIOTHUYECKOMY CTHIIIO MBIILICHUS

3agaum M3y4eHUus TUCHUIIMHBI:
- O3HAaKOMHUTb CTYJACHTOB C OCHOBHBIMM TIOHSATHSIMU  MaTeMaTHUKU U
MaTeMaTUYECKUMH METOaMU;
- crmocoOcTBOBaTh  (POPMHPOBAHUIO y  CTyAeHTa OOOOIIEHHBIX  IPHEMOB
UCCIIEIOBATENbCKOM AESTEIbHOCTH, HAYYHOTO B3TJIsA/1a HA MUD B LIEJIOM;
- pa3BUTh y CTYACHTOB MaTEMaTHYECKOE MBINIJICHUE, YTOOBI Oymymmii OakamaBp
CMOT TIEPEHOCHUTH OOIIHME METO bl HAYIHOU PabOThI B pabOTy IO CHECIIHATBHOCTH;
- o0ecnieunTh  BO3MOKHOCTH  OBJIAJICHUS ~ CTYJACHTAMH  COBOKYITHOCTBIO
MaTeMaTUYECKUX 3HAHUM W YMEHHM, COOTBETCTBYIOIIMX YPOBHIO OakaliaBpa IO
COOTBETCTBYIOIIEMY MPOQPUITIO.

2. Mecto nucuuniannbl B cTpykrype OIIOII BO
HucruminHa «MareMaTukay OTHOCHTCS K 00s3aTeIbHOM 4YacTh ydeOHOTO
mana broka 1 «uciurmiaunasl (MO1ysn)».

3. TpeGoBaHus K pe3yibTaTaM OCBOCHHS 1M CHUIIMHBI

W3ydyeHne JOUCHUIUIMHBI HAmNpaBiIeHO Ha (OPMUPOBAHHE CIEAYIOUIMX
KOMITCTCHIIUH :

VYK-1. CnocobeH ocymecTBISATh MOUCK, KPUTHYECKUI aHalu3 W CHHTE3
uH(pOpMaIuK, NPUMEHSITh CUCTEMHBIN MOAXO/ JIJISl pEILICHUS MOCTAaBJIECHHBIX 3a/1a4

[lepeyenb  MIAaHUPYEMBIX  PE3yJbTaTOB  OOy4YeHUsT MO  JIUCLMUIUIMHE,
COOTHECEHHBIX C IUIAHHUPYEMBIMH pe3yjbTaTaMU OCBOCHHS 00pa3oBaTEIbHOU
POrpaMMBbI:

Kon u Kon u HanmMenoBanue 1mokasareins OllcHUBAHUS
HAMMEHOBaHUE HAMMEHOBAHUE (pe3ynbraTa OOy4YeHUS 1O JUCHUTUINHE)
KOMITETCHIIUH WHAUKATOpa
(pe3ynbTat JOCTHKECHUS
OCBOEHHS) KOMIIETEHLIUH
(cocTaBisroIIeH
KOMITEHTEHIIUHN)
VYK-1. Cnocoben 3HaTh : npuHIUIBI cOopa, oTOOpa U
OCYHICCTBJIATDH ITOUCK, 0606H.I€HI/IH I/IH(i)OpMaI_II/II/I C UCIIOJIb30BaHUEM
KPUTHYCCKUHN aHaJIUu3 MaTeMaTN4YCCKNUX MECTOJ0B
¥ CHHTE3 UJ-2 yei Vienonesyer | yyery, : co0THOCHTb PA3HOPOIHBIE SBICHUS H
uH(popMaluuy, x:gﬁzfg‘;ﬁ;ex CUCTEMAaTHU3UPOBATh UX B paMKaX M30paHHbBIX
MNPUMCHATH BUI0B HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH C

o CHUCTCMHOI'O IToaAxXoaa
CHUCTEMHBIHN ITOAXO/ JUISL peLiICHHsI HUCIIOJIBb30BaHHEM MaTEMAaTHYCECKNX METOI0B

JUISL PELICHUs OCTARIEHHEIX 3324 Buiasers : HaBBIKAMH NIPAKTHYECKON PabOTHI €
MIOCTaBJICHHBIX 3a]a4 MH(POPMALIMOHHBIMHA UCTOYHUKAMHU, OIBIT
HAy4YHOTO ITOMCKA, CO3/1aHUsI HAyYHBIX TEKCTOB C
MCIOJIb30BAHUEM MAaTEMATUYECKON HOTALIUY.




4. O0beM AUCHUIIMHBI U BBl Y4eOHOH padoThI

aKaj. 4acoB
Bun yueOHOM nesTenbHOCTH 110 CEMECTPaM
Bcero
cem 1 cem 2 ceM 3
1. AyauTopHbI€ 3aHSATHS, YaCOB BCETO, 48 16 20 12
B TOM YHCJIC -
* 3aHATHUA JIEKIIMOHHOI'O THUIIA, 18 6 6 6
* 3aHATHS CEMHHAPCKOTO THIIA - - - -
MPAKTUYCCKHUE 3aHATUS 30 10 14 6
1ab0opaTOpHBIEC 3aHATHS - - - -
B TOM YHCJIC 3aHATHS B (DOPME MPAKTHICCKOM
ITOJATOTOBKHU i i i i
2. CamocTosTenpHas paboTa CTyJCHTOB, 384 128 124 132
BCETO
— KypcoBas paboTa (IIpOeKT) - - - -
— KOHTPOJIbHAsI paboTa + + +
3.IIpoMexyTodHast aTTECTAIHS : 3a4eT | DK3aMEH 3a4eT C
OK3AMEH, 3a4em ¢ OUEHKOU, 3a4em OLIEHKOH
O0BEM AUCHUIUIMHEI B 3aU4E€THBIX €IUHULIAX 12 4 4 4
O0BeM OUCILUILIIAHEL B aKaJl. yacax 432 144 144 144
5. Copepxkanue IMCHUIUVIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM C

YKa3aHuEM KOJUIeCTBA aKAJCMUYICCKUX YaCO0B U BU/10B y‘-leﬁHbIX 3aHATHH

5.1. Conep:kanue TUCUUIJIMHBI
Tema 1. AHanuTuyeckas reOMEeTpHs
Bekropsl, nHeiiHble onepanuu. baszuc, KoopMHATHI BEKTOpa
Cucremsl KoopauHaT. [Ipoeknny, HanpaBJIsSIOIMIUe KOCHHYCHI BEKTOpa
CkanspHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEIECHUS
YpaBuenue reomerpuueckoi purypsl. [lnockocts. [IpsiMast Ha MITOCKOCTH U B IPOCTPAHCTBE
JIuHMM BTOPOTO MOPSIJIKA Ha MIIOCKOCTU
IToBepxHOCTH BTOPOrO MOPSAAKA
Tema 2. DneMeHTHI anreOpsI
Martpuiiel, TMHEHHBIE Ollepaluy, TpaHcoHnpoBanue. Onpenenurenu. Panr Matpuibl
CucTteMbl TUHEHHBIX alNreOpandyecKux ypaBHEHUN
YMHoxeHue matpull. ObpaTHast MaTpHIa
Tema 3. Beenenue B MaTeMaTHUECKUN aHAIIN3
Yucnoele MHOXKeCTBA. [IpoMexyTKu Ha 4yica0BOi ocu. HauanbHble MOHATUS O KOMIUIEKCHBIX
YyHuclax
OO111e MOHATHUS O YUCIOBBIX (PYHKITUSAX
[Tpenen pynkuuu B Touke. beckoneuno manbie pyHkunu. CBolcTBa IPeIEIoB
CpaBHeHUEe 0€CKOHEYHO MaJbIX (QYHKIIUI
Tema 4. JludpdepenuuanbHoe UCUUCTIEHUE
[TpousBoanas pynkuuu. uddepennupyemas dyukmus. Juddepennuman. [IpaBuna
g epeHMpoBaHus
Teopemsl o cpeanem s nuddeperiupyembix Gynkiuit. [Ipasuna Jlonurtans. ®opmyna Teitnopa
HccnenoBanue QyHKIMNA : MOHOTOHHOCTb, SKCTPEMYMBI BBIITYKJIOCTb, TOUKH I€Pernda, aCUMITOTHI
@DyHKIMU MHOTUX [IEPEMEHHBIX, 00IIMe NoHATHs. YacTHble mpon3BoaHble. [IpaBuiia
g epeHMpoBaHus



I'pagvieHT M IpOM3BOHAS 110 HAIIPABIECHUIO
OKcTpeMyM (PYHKIIMH JBYX IEPEMEHHBIX
Tema 5. HTErpanbHOEe UCUHCIECHUE
[TepBoobOpasHas GyHKLMHU, HEOTIPEIEICHHBIN HHTErpajl
3amMeHa nepeMeHHO!, HHTETPUPOBAHKE TI0 YACTSAM, HHTETPUPOBAHUE PAIMOHATIBHBIX Jpo0eit
Onpenenennpiii uaTerpai. Materpupyemsie pynkiuu. ®opmyna HeroTona-JleliOnuma
[TpunoxeHus onpeesIeHHOro MHTerpaia
JIBOiiHBIE 1 TOBTOPHBIE HHTETPAIbI
KpuBosnHeliHble MHTETpaJIbl 110 JJIMHE Iyrd U [0 KoopauHaTam. VIHTerpanbl, HE 3aBUCSIIHME OT
MyTH UHTETPUPOBAHUS
IToBepXHOCTHBIE UHTErPAIIbI
CxkanspHsle 1 BekTopHbIE noJisl. Teopema ["aycca, Teopema Ctokca
Tema 6. luddepennmansubie ypaBHEHUSA
Hauanbubie nousTus o qudQepeHnnanbHbIX YpaBHEHUAX. Y paBHEHHS IEPBOTO MOPSIKA
Jluneiinsle nuddepeHnmanpble ypaBHeHNss. CUCTEMBbI JIMHEHHBIX YPaBHEHUH IEPBOTO MOPsIKa
Tema /. YnucnoBble U QyHKIIMOHAIBHBIE PSAJIbI
3HAKOIOIOKUTEIbHbBIE YHCIOBBIE PAbl. 3HAKOUYEPEOYIOIIHMECS M 3HAKOIEPEMEHHBIE YMCIIOBbIE
pSABI
Crenennsle psabl. Paast Teiinopa
Tpuronomerpuueckue pssl Dypbe
Tema 8. Teopus BeposSTHOCTEH 1 MaTeMaTHIeCcKasi CTATHCTHKA
CnyuaitHoe cobbiTe. Onepanuu Haja clydailHbIMUA coObITHAME. Kitaccuueckas u reoMmeTpuieckas
BEPOSATHOCTD
AKCHOMBI TEOPUHM BEPOSTHOCTU. Teopema CIIOXKEHHUS BEPOATHOCTEH. YCJIOBHAs BEPOSTHOCTb,
TeopeMa yMHOKEHUs BeposaTHocTel. Popmyna nojgHoN BeposTHOCTH, popMyibl baiieca
[TocnenoBarenbHOCTh HE3aBUCUMBIX UCTIBITAHUNA. DopMmyisl bepHyin, TokanbHast U MHTErpajabHas
Teopemsl MyaBpa-Jlamnaca
Crny4daifHast BeTMUMHA : PYHKIUS pacipeneseHus, o0me CBOMCcTBa
JluckpeTHas ciydaiiHas BeJIMYMHA @ pAJ pacupeneneHus, (YHKUUS paclpelieleHusi, YHUCIOBbIe
XapaKTepUCTUKU
HenpepbiBHas ciydaifHass BeJIMYMHA @ IUIOTHOCTb pPACHpEleNieHUs] BEpOsATHOCTEH, (QyHKUUs
pacnpenenenus, YUCIoBble XapaKTePUCTUKH
HopmanbsHoe pacnpeneneHue. 3akoH OOJIbIINX YHCENT
OcCHOBHBIE MTOHATUS MaTEMaTHYECKON CTaTUCTUKHU. ToueuHble U MHTEPBAIbHbBIE OLICHKU DJIEMEHTHI
KOPPEJSILIMOHHOTO aHAIN3a

5.2. Pa3nennl, TeMBbI JUCHMILIMHBI M BUBI 3aHATHI

Buael 3aHTHH, BKIIIOYas CAaMOCTOSITENbHYIO Kon
paboTy CTy/IeHTOB (B aKkaJ.4acax) WHJIMKaTopa
HaumenoBanue pasnena, 3aHATHUA 3aHATHA camMoc— JOCTIKCHUS
No TEMBI JUCIHUILINHBI JICKIIMOHHOTO | CEMHUHAPCKOIrO | TOSITENIbHAs | KOMIICTCHIIMU
i TUIA TUNA / N3 HUX pabota
B (hopme
[IPaKTUYECKOU
MOATOTOBKH
1. | Tema 1. AHanuruyeckas
reoMeTpus
2. | Tema 2. DnemMeHTHI anreOpbl 6 10/- 128 NJ1-2yk1
3. | Tema 3. Beenenue B
MaTeMaTHUYCCKUU aHaJIn3




4, | Tema 4. uddepenuunanbaoe
S 6 14/- 124 U/L-2vics
5. | Tema 5. WnTterpansHoe
HCUHCIICHUE
6. | Tema 6. duddepenmnuansaoie
YpaBHEHHS
7. | Tema 7. Yucnossie u 6 6/- 132 VJT-2vi
(YHKIMOHAIBHBIE PSIIIBI
8. | Tema 8. Teopus BeposTHOCTEH U
MaTEeMaTHYEeCKasl CTATUCTHKA
Hroro 18 30/- 384
5.3. [lepevyeHb NpaKTHYECKUX 3aHATHIH
Ne HaumeHnoBanue ConepmaHI/Ie IMPAaKTUICCKUX 3aHATUH O0beM JUCHUITIIMHBI
/1 pasaciia, TEMbI B aKaJ. yacax
MYCLIATIIUHEI
1. | Tema 1. Anamutuueckas | Bextopsl, suHeiiHble omnepauuu. CHCTEMBI 2
TeOMEeTpHs KOOpAMHAT. IIpoexiuu, HaIpaBJIAIOLIIe
KOCHHYCHI BekTopa CKalsipHOe, BEKTOpHOE W
cMmemanHoe npousseneHus Ilnmockocts. Ilpsmas
Ha IUTIOCKOCTH M B TPOCTPAHCTBE
2. | Tema 2. OnemeHTsl | MaTpulpl, JIMHENHbIE orepanuu, 2
anreOpsl TpaHcrionuposanue. Omnpenenurenn. CucTeMbl
JIMHEHHBIX anredpandecKux YpaBHEHHH.
YwMHoxeHne Matpun. OOpatHasi MaTpuLa
3. Tema 3. Bsemenume B | Yucnossle MHOXKecTBa. [Ipenen ¢pyHKIuM B 2
MaTeMaTUYECKUI aHAIIN3 Touke. beckoneuno mansie Gpynkunu. CBoiicTBa
npeznenoB. CpaBHeHNE OECKOHEYHO MaJIbIX
GyHKIMN
4, | Tema 4. | lpaBuna nuddepennupoBanus. MccienoBaHue 3
Huddepenunansroe GbyHKIMH MOHOTOHHOCTb, 3KCTPEMYMBI
HCYHCIIEHUE BBITYKJIOCTh, TOYKM TIiepernda, acHUMMTOTHI.
YacTHble NIPOU3BOJHBIE. I'papuent 5
NPOM3BOJHAS  TI0  HAIPABICHUIO.DKCTpPEMyM
(YHKIMH IBYX NTEPEMEHHbIX.
5. | Tema 5. MHurerpanshoe | [leppooOpa3nass  (QyHKUUM, HEONpeAeeHHbIN 3
HCUHCIICHUE uHTerpan. OmnpeneneHHelid uHTErpan. dopmyna
Herorona-Jleiiounma. IIpunoxenust
OIPEICIEHHOTO UHTerpana. [IBoliHbIe HHTErpabl.
KpuBonuneiinsle uHTerpansl. CkalspHble U
BEKTOPHBIE O
0. | Tema 6. | YpaBHeHuss mepBoro mnopsaka. JluHelHble 2
Huddepernnansaere muddepeHnranbHbIe ypaBHEHUS. Cuctemsr
YpPaBHEHHUs JIMHENHBIX YPAaBHEHMI IEPBOro NMOPsIIKA
7. Tema 7. UYwucnoBele u | YUnucnoBble psapl.. CTeneHHbIE pSIbl.  Pssl 2
(YHKIIMOHAIBHBIE PSIIBI Telinopa. Tpuronomerpuueckue psjpl Pypoe
8. | Tema 8. Teopust | Crmyuaiinoe coObITHE. Oneparuu HaJ 2
BEPOSITHOCTEM U | cmydaiiHBIMH  coObrTmaMu.  Kiaccudueckas u
MaTeMaTHYecKas reoMeTpUUYecKasi BEpOATHOCTh. AKCHOMBI TEOPUH
CTaTHCTHKA BEPOSATHOCTH. Teopema CI0KEHHUS BEPOSITHOCTEH.
VYcioBHas BEpPOSTHOCTb, TEOPEMa YMHOXKCHHS
BeposTHOCTeH. DopMmyna MOJTHON BEPOSTHOCTH,
¢dopmynsl  baiieca.  @opmyinsl  Beprymm.
CunyuaifHas BenmuuHa : QyHKLIMS pacrpeiesieHus,
obmme  cBoicrBa. JluckperHas  ciyuaiiHas
BenuuuHa. HempepsiBHas ciydaliHas BeJIMYMHA.
Hopwmanbhoe pacrpeneneHue. OcHoBHBIE
TIOHSTHSA MaTeMaTHYECKOMN CTaTHCTHUKH.




ToveyHble U MHTEPBAJBHBIE OLCHKU DIIEMEHTHI
KOPPEJSIHUOHHOTO aHAJIN3a

Hroro

18

5.4. Ilepeyenn 1a00paTOPHBIX padoT
Jlabopamopnvie 3auamus He npedyCMOmpeHbi.

5.5. 3agaHus 1JI1 CAMOCTOSATEJIbHON padoThI CTY/IEHTOB

/o

Haumenosanue
paznena, TeMbl
IIUCUATUINHBI

3agaHusl, BONPOCHI, AJIs1 CAMOCTOSITEILHOIO
n3y4eHHUsl (3a1aHus)

OO0BeM QUCIIAIIINHEL
B aKaJ. Jyacax

Tema 1.
AHanmuTndeckas
TCOMETPHS

CaMOCTOSITEIbHO H3YYUTh OCHOBHYIO H
JIOTIOTHUTENBHYIO JINTEpaTypy 1o teme. [1oaroroButs
OTBETHI Ha KOHTPOJILHBIE BOTIPOCHI '

1. Teopema o0 pa3oxeHHH BEKTOpa Mo Oa3ucy

2. JluHeiliHble omepanyM HaJX  BEKTOpaMH B
KOOpAMHATax

3. JlexapToBa, NOJSpHAS U LMIMHIPUYECKAs] CUCTEMBI
KOOpAUHAT

4. KoopauHaThl BEKTOpa, Y KOTOPOTO 3aaHbl HAa4ajo U
KOHeI

5. Jlenenue oTpe3ka B 3alaHHOM OTHOIIEHUH

6. Hanpasinstonye KocHHYCHI BEKTOpa

42

Tema 2. DIeMEHTHI
anreOpoI

CaMOCTOSITeNbEHO U3YYUTh OCHOBHYIO U
JIOTIOTHUTEIBHYIO TUTEpaTypy 1o teme. [1oaroToBuTh
OTBETHI HA KOHTPOIBHBIE BOMIPOCHI :

1. BekTop-cTonOern, nuHeitHas KOMOWHAIHA BEKTOP-
CTOJNOIOB, TOHATHA O JHHEHHOH 3aBHCHMOCTH U
HE3aBUCHMOCTH CHCTEMbI BEKTOP-CTOJIOIIOB

2. MuHOp NpPOM3BOJBHOTO MOpsAKa (OMpeaeieHue,
mpumep).

3. basucublii MuHOp (ompexpeneHue, npumep). Panr
MaTpHIs! (ONpeesIeHue, MpuMep).

42

Tema 3. Beenenue B
MaTeMaTHYEeCKUHN
aHaIu3

CaMOCTOSITeNbHO H3YYUTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEpaTypy 1o teme. [1oaroroButh
OTBETHI Ha KOHTPOJILHBIE BOTIPOCHI '

1. Teopema 0 mepBOM 3amMe4aTeNbHOM IIpeene M
CJIC/ICTBHSA U3 HEE

2. Teopema 0 BTOPOM 3aMe4aTENILHOM TIIpeeNie |
CIIEACTBUS U3 HEE

3. DKBUBaJCHTHbIE (YHKIHMH, WX HpPUMEHEHHE IS
BBIYUCJIICHUA ITPEACIIOB

44

Tema 4,

Huddepennnansroe
HCYHCIICHUE

CaMOCTOSITeNbHO H3YYNUTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTepatypy 1o teme. [10roroBuTh
OTBEThI HA KOHTPOJIbHBIE BOTIPOCHI '

1. Teopema o HempepbIBHOCTH AH(EpEeHITUPYEMOIt
byHKITIN

2. IlpousBosHast CyMMBI, NMPOM3BEACHUS W YaCTHOTO
muddepeHMpyeMbIx GyHKIMII

3. TlomHoe W 4YacTHOEe NpHpaleHus,
MIPOU3BOJTHEIC

4. I"'pagyeHT ¥ NpOU3BOJIHAS IO HAIPABJICHUIO

YaCTHBIC

62

Tema 5.
WnTterpansHoe
HCUYHCIICHUE

CaMOCTOSITEIEHO U3YYUTh OCHOBHYIO U
JIOTIONTHUTEIBHYIO TUTeparypy mno teme. [1oaroToBuTh
OTBETHI HA KOHTPOIBHBIE BOMIPOCHI :

1. OOmme CcBOWCTBA HEOMPEIEICHHOTO HWHTETpaa,
OCHOBHBIE TaOJIMYHBIC TIEPBOOOPA3HEIE

2. OnpeneseHHBIA HHTErPal, TEOMETPHUCCKHIA CMBICIT
OTIpeNIeNIEHHOT0 MHTETpaja

62




3. ®opmyna Hetotona-Jleiionuma

4, 3ameHa repeMeHHOH B ONIpeAeIeHHOM HHTETpaJIe

5. BelpakxeHue qBOWHOTO MHTETpaa 4epe3 IMOBTOPHBIH
6. CxamapHOe W BEKTOPHOE IOJNS — ONpEACICHHS M
MPUMEpPBI

7. PoTop BEKTOPHOTO TIOJNIST — OTPENEIICHNUE U IIPUMED.
LupKyasiumst BEKTOPHOTO TOJNSL —  OIIPEACIICHHE.
[MorennuansHOE BEKTOPHOE ToJe, NPU3HAK
MOTEHIHAIBHOCTH

8. JluBepreHIys BEKTOPHOIO IIOJII — ONpEeiICHHE,
npumep. IIoTOK BEKTOpHOTrO MOJISI — ONpe/eieHHe.
ConeHoMIanbHOE  BEKTOPHOE  IOJie,  NPU3HAK
COJICHOUJAIBHOCTH

Tema 6.
Huddepennnansasie
YpaBHEHUS

CaMOCTOSITeIbHO H3Y4YUTh OCHOBHYIO H
JOTIOTHUTENBHYIO JIUTEPaTypy 10 TeMe. [1oaroToBuTh
OTBETHI Ha KOHTPOJIEHBIE BOIIPOCHI :

1. uddepeHumancHOe  ypaBHCHHE,  IMOPSIOK
I depeHInanbHOTO  YPaBHEHHUS :  ONpPEACNICHUS H
HpUMEPBI

2. OOmee pemeHue W  OOmMUA  WHTErpal
i depeHunansHOTrO ypaBHEHHUS ; HavallbHbIE
YCJIOBUSI, 4YacTO€ pelIeHHEe ¥ YaCTHBIA HMHTErpa :
OIlpe/ieNICHUs

3. YpaBHeHHUs MEpBOro MOPsAKA C Pas3JesIIOIUMUCS
NepeMEHHBIMU

4. OgHOPOIHEIC YpaBHEHUsI IEPBOTO MOPsIKa

44

Tema 7. Yuciiossle u
(byHKIIOHATBHBIE
psIbI

1. OmpenmeneHne W TpUMEp YHCIOBOTO psfa.
Cxonamuiicss U pacxosLuiics psl — ONpenesieHus: u
MIPAMEPHI

2. HeoOXomumplii MpH3HAK CXOTUMOCTH YHCIOBOTO
psima. OOmue CBOHCTBA CXOASIIUXCS PSIOB

3. OnpexneneHue u mpuMep HYHKIHOHATIHHOTO psiaa

44

Tema 8. Teopus
BEpOATHOCTEN 51
MaTreMaruiecKast
CTaTHUCTHKA

1. CiyuaitHoe coObBITHE, 3JEMEHTapHOE COOBITHE
(McXo0m), MHOXKECTBO BCEX BO3MOMKHBIX HCXOJIOB
(mpocTpaHCTBO AJIEMEHTapHBIX coOBITHH) !
OTIpEe/ICTICHUSI U IPUMEPBI

2. Kiaccudeckasi BEpOSITHOCTb, IPUMEDP BBIYHCIICHHS
KJIACCUYECKOU BEPOSTHOCTH

3. CnyuyaiiHas BeJIMYMHA : ONpEJEICHHE W IpHUMEp.
OyHKIMS pacupeeeHns CayyailHONH BeTMYUHBI

4. OOmme CcBOHCTBa (YHKIHUH paclpeneIeHus
CIy4ailHON BEIUYMHBI

5. JluckperHas ciydaiiHas BelMWYMHA M €€ (QYyHKIUS
pacnpeneneHus

6. MatemaTtuueckoe OXKH/IaHUE
BEJINYMHBI : OTNIpEJIeJIeHIE, CBOMCTBA

7. Jluctiepcusi CIy4aiiHOW BENUYMHBEI : ONIpEAeIICHNE,
CBOWCTBA

ciydyaiiHOU

44

Hroro

384

6. PacueTHo-rpajduueckas padora
Pacuemno-epaguueckas paboma ne npedycmompena.

/. KypcoBas padora
Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen.




9. KonrpoJsasHasi padora
KonTtpoarHas paborta mpeaycMoTpeHa mo 3ao4yHoil ¢opme obOydenus B 1,2,3
CEMECTpax.

TunoBble 3aaHusl 1JISI KOHTPOJIbHOM PadoThI
1. Mausr koopauuatel Touek A1(0;3;2), Ax(-1;3;6), A3(-2;4;2), A4(0;5;4).. N3BeCTHO, YTO OTPE3KU
A1A2, A1A3, A1A4 SBIISIIOTCS CMEXKHBIMU peOpaMu napajuienenunena. Tpedyercs HalTh:
1) nmuny pedpa A1Az;
2) yrou mexay peopamu A1A2 1 A1As;
3) mIomaas rpaHu, coaepskaieii Bepirabl A1, A2,Az ;
4) o00beM mapauiesenuIeaa;
5) ypaBHEHHE IPSIMOM, IPOXOAAIIEH Yepe3 BepIurHy A1 BIOJb AUArOHAIN Mapaule/IeuIeaa;
6) ypaBHeHHe TUTOCKOCTH A1A2A3;
7) yrou mexay peobpom A1As U rpaHbio, coaepikaiieit Bepuirabl A1,A2,Az;
8) paccrosinue ot BepiuuHbl As 10 TTockocTd Ar,Az,Az.
2. Tano ckansproe moje U = u(x,y). Tpebyercst:
1) cocraBuTh ypaBHEHUE JIMHUU YpoBHS U = C U IOCTPOUTH ITY JIMHHIO;

2) B TOuKe A HAlWTH rPaJMEnT U IIPOU3BOAHYIO [0 HarpasieHuio Bektopa AB;
3) B TOUKe A MOCTPOUTH KacaTeJIbHYIO U HOPMaJlb K JIMHUU YPOBHS, IIOJIY4YHB UX YPaBHEHUS.

U= x2+4y? + 4x + 4y, C=13, A1, -2), B(2, 4).

<

3. Paznoxuth hyHKITHIO 1@:7? B psiZi IO CTCHCHSM X .

4. Tpu cTpenka CTpensioT 1o 1enud. BeposTHOCTH nonajgaHus B LEdb HEPBbIM, BTOPBIM, U
TPETBUM CTPENIKOM paBHbI cooTBeTCTBEHHO 0.7, 0.8 1 0.9 . Onpenenuts BEpOATHOCTD, YTO B LN
NOTIAAAET TONBKO OJJUH U3 CTPEJIKOB.

10. OueHouHble cpeacTBa [Jsi NPOBEACHUS TEKYyIIero KOHTPOJA U
NMPOMeKYTOUHOI aTTecTaluu

OnenuBanue  pe3yabTaTOB  OOy4YeHHS 10 JUCHMIUIMHE W YPOBHS
c(hOpMHPOBAHHOCTH KOMIIETCHIIMM (4acTH KOMIIETEHIIMN) OCYIIIECTBIIACTCS B paMKax
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTECTAllMi B COOTBETCTBHUH C

DOHIOM OILIEHOYHBIX CPEJICTB.
Bomnpocs! nis 3adera (1 cemectp)

1.Bektop, IMHA BEKTOpa, KOJUIMHEApHbIE M KOMIUIaHAPHBIE BEKTOPHI, PaBHBIE BEKTOPHI,
CBOOOJHBIN BEKTOP — ONPEEICHUS U TPUMEPHI

2.JIuHeliHbIe onepaliy Hajl BEKTOpaMH — OMPEAETICHHUs U IPUMEPHI, CBOMCTBA ONeparuii

3.ba3uc — onpesenienye u mpuMep

4. Teopema 0 pa3sIoKEHUH BEKTOpa 1o 6azucy

5.JIunelHbIe onepalnyuy HajJ BEKTOpaMHU B KOOPAMHATAX

6./lexapToBa, MOJSIpHAS U IMIIMHIPUYECKAsE CUCTEMbl KOOPAMHAT

7.KoopauHaTsl BEKTOpa, y KOTOPOTO 33/1aHbl HAYAJI0 U KOHEIl

8.JleneHue oTpe3ka B 3aJaHHOM OTHOLIEHUHU

9.Hampagusronie KOCHHYCBI BEKTOpa U IPOEKITMH BEKTOpA Ha KOOPIWHATHBIE OCH

10. CkanspHoe mpou3BeeHNE BEKTOPOB — ONpeIeJIeHNE M OCHOBHBIE CBOWCTBA

11. BolpaxkeHue CKalIsipHOTO MPOU3BEACHUS Yepe3 KOOPAUMHATHI BEKTOPOB-COMHOXKUTETEH

12. ®opMynbl sl BBIYUCIICHUS PACCTOSHUS MEKy TOUKAMH U yIiIa MKy BEKTOPAMH

13. BektopHOe mpom3BeeHNE — OMpeJeeHre U o0mMe cBokcTBa. [Ipu3HaK KOUTMHEApHOCTH
BEKTOPOB



14.

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

22.
23.
24.
25.
26.
217.
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.

CwMerranHoe pou3BeIeHHe — OIpeesieHrue U o0ure cBoiCcTBa. [Ipu3HaKk KOMIUTAaHAPHOCTH
BEKTOPOB

[TosryunTh BEKTOPHOE YpaBHEHHE IIJIOCKOCTH

[Tony4uuTs BeKTOpHOE YpaBHEHHUE IJIOCKOCTH, IPOXOIAIIEH Yepe3 TpH 3aJaHHbIE TOUKU
Teopema 0 KOOpAMHATAX BEKTOPA, HOPMAJIBHOTO K INIOCKOCTH

[TonyuuTs napamMeTpruecKoe ypaBHEHHE NPAMOM Ha MIIOCKOCTH

ITonmy4uTh KAHOHUYECKOE YPABHEHUE MPSIMOU HA IJIOCKOCTH

[TonyuuTts ypaBHEHHE NPSAMON B OTpE3Kax

Teopembl 0 KOOpAMHATaX BEKTOPOB, MEPIEHAUKYISIPHOIO U HAMPABISAIOUIETO Ui MPSMOI
Ha MJIOCKOCTH

Teopema o npu3HaKe NapasieIbHOCTH NPSMBIX Ha INIOCKOCTH

[Tony4yuTh BEKTOpHOE M apaMeTpUUYECKOe YPaBHEHUS MPSIMON B IIPOCTPAHCTBE

ITony4nTh KAHOHUYECKHE YPABHEHUS MIPSIMOM B IIPOCTPAHCTBE

Onnunce — onpeseneHre 1 OCHOBHbIE CBOWCTBA

DoKaIbHOE CBOMCTBO JJUIMIICA

Teopema 0 CBOHCTBE JUPEKTPUC ALIHUIICA

®DokaabHOE CBOMCTBO TUIEPOOIIbI, CBOUCTBO TUPEKTPUC TUIIEPOOIIBI

Teopema 0 CBOHCTBE aCUMITOT TUIEPOOIIBI

[Tapabosnia — onpeesieHre U OCHOBHBIE CBOICTBA

Teopema 00 3kcLeHTpUCHTETE apadoIbl

OO01re NoHATHS O TOBEPXHOCTSIX BpallleHUs

[ToBepXHOCTH BTOPOIO MOPSIJIKA: IPUBECTH MIPUMEP € pa300pOM CBONUCTB

OO61re NOHATHS 0 UIMJIUHAPUYECKUX TOBEPXHOCTAX

Marpuua — f1ath onpezaeaeHue U NpuBecTH npumMep. JIuHelHbple onepanuy Haja MaTpULlaMU
— oIpejeNieHus, CBOWCTBA, NpUMEphl. TpaHCIOHMpPOBAHME MATPUIBI — OIpEAEIeHUE,
npuMep

Onpenenurens KBaJpaTHOM MaTpUIIbl MPOU3BOJIBHOTO IMOPSJIKA — JaThb OIpPEIEICHUE,
IIPUBECTH ITPUMEP BBIUUCIICHHSI YEPE3 PA3JIOKEHUE 110 IEPBON CTPOKE

ChopmynupoBath 0€3 10Ka3aTENbCTBA CIECIYIONTNE TEOPEMBI:

- 00 ompejenuTesie TPAaHCTIOHUPOBAHHOM MaTpHUILBI,

- 0 IEpECTaHOBKE CTPOK B OIPEAETUTEIE,

- 0 Pa3JI0KEHUU ONPEIETUTENS 110 POU3BOIBHOM CTpOKe (CTOIOILY)

OO0mue cBOMCTBA ONpeaeuTeNei

Bekrop-cronben, mnuHelHas KOMOWHAIMS BEKTOP-CTOJOLIOB, MOHATHSA O JIMHEHHOU
3aBUCHUMOCTH M HE3aBUCUMOCTH CHCTEMBI BEKTOP-CTOJIO1I0B

MuHOp MPOU3BOJILHOTO MOpsAKa (onpeaeneHue, npumMep). bazucHslit MUHOD (ompeneneHue,
npumep). Paur marpuns! (onpenenenue, npumep). ChopmynupoBaTs 06€3 10Ka3aTeabCTBa
TEOPEMY O paHI€ MaTpPHUIIbI.

Cucrema nuHeWHbIX anreOpanyeckux ypaBHeHuit (CJIAY), wmarpuna CJIIAY u
pacmmpenHas Matpuna CJIAY — onpenenenus u npuMepsl.

Teopema Kponekepa-Kanemm

ITpaBuiio Kpamepa

YMHOXEHNE MaTpUL — OIIPeIeJIEHNEe, CBOMCTBA ONIEPALIMH, IPUMEDP

OOparHass wmarpuna — onpeneneHue. CBoiicTBa omepanuyd OOpaIIeHUS MaTpPUIBL
ChopmynupoBath 0€3 T0Ka3aTeIbCTBA TeOpeMy 00 00paTHOI MaTpHIle

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE YHCIIa KBaIPATHOM MaTPHUIIbI

Anrebpanyeckass (¢opMa KOMIUIEKCHOTO 4YHCNa; apu(MeTHYecKue OIepanuu HaJ
KOMILJIEKCHBIMHU YHCIIaMH, TIPEICTABICHHBIMH B anreOpanyeckoit popme
Tpuronomerpudeckas ¢popmMa KOMIUIEKCHOTO YHCIIA; YMHOXKECHHE, JICJIEHUE U BO3BEICHHUE B
CTETEeHb KOMITJICKCHBIX YHCEJI, PEACTABICHHBIX B TPUTOHOMETPHUYECKON (hopme
W3BneueHne KOpHs CTENEHU N U3 KOMIIJIEKCHOTO Yuciia

Yucnosas Gynkuus. CBOHCTBA YHCIOBBIX (DYHKIUN



54. Ilpenen ¢pyHKINU B TOUKE

55. HemnpepsiBHOCTH (pyHKITMHU B Touke. Kimaccudukarus Touek pa3pbiBa
56. Teopema 0 mepBOM 3aMeyaTeIbLHOM MpeIese U CIEACTBUS U3 Heé

57. Teopema 0 BTOpOM 3aMeYaTEIbHOM IIpeJesie U CIACICTBHS U3 Heé

58. DxBuBasIeHTHBIE (PYHKIMH, UX TPUMEHEHHE JIJIS1 BBIYHUCIICHUS TPEIEIIOB

Bomnpocsl 1u1s1 3aueta ¢ oueHkoi (3 cemecTp)
1. ludbdepenunanbHoe ypaBHEHHE, MOPSAAOK AU GHEPEHIINATBLHOTO YPAaBHEHUS: ONPEICICHUS 1
IPUMEPHI
2.00m1ee penieHrue U o0 HHTETpa TudPepeHInaTbHOTO YpaBHEHMS; HAaYaJIbHBIC YCIOBUS,
94acTOe PEIICHUE U YaCTHBIM MHTETPal: OMPEICICHHUS
3.YpaBHEHUS MEPBOTo MOPSAKA C Pa3IeNIAIOIIUMUCS TEPEMEHHBIMU
4.01HOpO/IHbIE YPaBHEHHUS [IEPBOTO MOPSIKA

/,
5.Pemienne NMMHEMHOrO ypaBHEHHUS MEPBOTO MOPAIKA YV HOI~FCS veronom BapHuanuu
MIPOU3BOJIHON TOCTOSIHHOM

6.V croBue MMHENHON HE3aBUCMMOCTH YaCTHBIX PELICHUN YPABHEHHUS RO EFIAC
7.Teopema 06 0OILEM PELIEHUU yPABHEHHUS RO EFIRAC
8.Teopema 006 00111eM pelieHuu ypaBHEHHS AR AEPDIAIC
9.Ilonyunts OOLIEE pELIEHHE YpPaBHEHHS SIS

JICHCTBUTEIIbHBIX HEPABHBIX KOPHEHW XapaKTEPUCTUUECKOTO YPABHEHMS
, —~

¥V VI

AJig - cliy4das

10. INonyuuts obluee pelieHue ypaBHEHUS € 1St ciydasi paBHBIX
JIEHCTBUTENBHBIX KOPHEN XapaKTePUCTUUECKOTO YpaBHEHUS
,

11. ITonyunts oOIEE pEIICHUE YPABHEHUS ST )y ciyyast

KOMIIJICKCHBIX KOpHeﬁ XapPaKTCPUCTHICCKOT'O YPABHCHUA
Y

12. Pemienve  ypaBHEHUS Q@SH—= '  \cro0M  HEOMpEeICHHBIX
K03 (HUIIUEHTOB
13. Pemrenue cuctem auddepeHnnaibHbIX ypaBHEHUH

14. Pemenue ypaBHeHU BUA y? =f(xX)

15. Pemienune ypaBHEHMI, He coJiepKallluX B SBHOM BUJIE HCKOMYIO (YHKIIHIO

16. Pemienue ypaBHEHHIA, HE COJIEPIKAIINX B SBHOM BHJIE HE3aBUCUMYIO TIEPEMEHHYIO

17. CnyuaiiHoe coObITHE, DJIE€MEHTapHOE COObITHE (MCXO0J), MHOXKECTBO BCEX BO3MOXKHBIX
UCXOJ0B (IIPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHI): OMPENEICHHS U TPUMEPHI

18. IlpousBenenue, cymMMa, pa3HOCTh CIy4allHBIX COOBITHH, HPOTHBONOJIOXKHOE COOBITHE:
OTIpeNIeJICHUs ¥ IPUMEPHI

19. HecoBmecTuMBIe CitydaiiHble COOBITHSI, IOJHAS IPYIINA COOBITHIA: OTpEeIETICHUs U IPUMEPHI

20. Knmaccudeckast BEpOsSITHOCT, TPAMEP BBIYMCIICHUS KIIACCHUECKOW BEPOSTHOCTH

21. 'eomeTpuueckasi BEpOSITHOCTb, IPUMEP BBIYUCICHUS T€OMETPHUECKON BEPOSTHOCTH

22. AKcHOMBI TeOpuH BeposiTHOCTEH. CIeICTBUS U3 aKCHOM

23. Teopema CIIOKeHHs BEpOSATHOCTEH

24. TeopeMa yMHOKEHHSI BEPOSTHOCTEH

25. ®opmyna noJaHOM BeposiTHOCTU U (popmynsl baiieca

26. [TocnemoBaTenbHOCTh UCIIBITAHHIN TIO cXeMe bepHysumn: onpenenenue u npumep

27. ®opmynsl bepnysiu

28. JlokanbHass ®W WHTETpaJibHas TeopeMbl MyaBpa-Jlammaca (chopmymupoBate  0e3
JI0KA3aTeIbCTBA)

29. CnyuaiiHass BelIMYMHA: ompesencHue u mnpumep. DyHKmuMsS pacnpenencHus ciaydaiHON
BEJIMYMHBI

30. O6mume cBoiicTBa GYHKIIUM pacTpeieSICHUs CTydaiHON BETUIMHBI

31. JluckperHast ciydaifHas BeTUYMHA U €€ (PYHKIUS pacrpeieieHus



32.

33.
34.
35.

36.

37.
38.

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

=

HenpepoiBHast ciydaifHas BenmuuMHa H ee  (QYHKIUS pacnpeaenceHus. IlmoTHocTh
BEPOSITHOCTEN U €€ OCHOBHBIE CBOMCTBA

MaremaTtnueckoe 0XKMIAHUE CIIy4alHOW BEJIMYUHBIL: ONPECIICHNE, CBOUCTBA

Hucnepcus ciaydailHOM BEJTMYMHBL: ONIpEeIeHHEe, CBOMCTBRA

HopmanbsHOo pacnipesneneHHas ciydyaiiHas BEJIMYMHA BEPOSITHOCTH MOINAJAHMSI HOPMalbHOU
CJIIy4ailHOM BEJWYMHBI B 3aJJaHHBIA HHTEPBAJ

['enepanbHas COBOKYIHOCTb, BBIOOpKa; BHIOOpOUYHAsI CpelHss M BBIOOPOYHAsS IHCIIEPCHUS;
JIOBEPUTENIbHBIA NHTEPBAJ U I0BEPUTEIbHAS BEPOSITHOCTD

Koppensuonnoe nose, k03hGUIUEHT KOpPeNsSiH MpsiMast perpecchu

OmnpeneneHne M MpUMEP YHCIOBOTO psga. CXomdumiics W pacxondlluics psa —
OIIpe/ieNICHUs U IIPUMEPDI

HeoOxoaumplii mpu3HaK CXOAMMOCTH 4HMCIOBOro psaa. OOmme cBOWCTBA CXOASIIUXCS
psioB

[Ipu3Hak cpaBHEHUs ISl 3HAKOIIOJIOKUTEIbHBIX PSII0B

[Tpuznax Jlanambepa

[Tpusnak Komu

WHTerpanbHbIi IPU3HAK CXOAUMOCTH

[Tpusnak JleiitOHuITa

Ornpenenenne u npuMep abCOTIOTHO CXOSIIETOCA psiaa

Omnpenenenue u npuMep QyHKIHMOHATBHOTO psijia

CrenenHoii psia. Paguyc cXoquMOCTH CTENIEHHOTO psiia

Psan Teiinopa. Psaapl Teiinopa 0CHOBHBIX 3JIeMEHTApHBIX (HYHKIIUH

Tpuronomerpuueckuii psig Oypoe

Bonpocel 1isi 3k3amMena (2 cemectp)

[IponsBonHas GpyHKIMM B TOUKE: ornpeaencHue, npuMepbl OyHkus, quddepeHunpyeMas B

TOYKE: OIMMPCACIICHUC

ROO~NoOGOR~WLN

Teopema o npousBoaHoM nuddepenupyemoit GyHKIUN

Teopema o HenpeprsIBHOCTH AU epeHnpyeMoit GyHKIIUU

['eomeTpuuecknii cMbICT MPOU3BOAHON U AU depeHInana

ITpon3zBosHbEIE BTOPOTO U 00JIee BHICOKUX MOPSIKOB

[Ipon3BoiHas CyMMBI, IPOU3BEACHUS U YACTHOTO AU PepeHInpyeMbIX QyHKIUN
ITpouzBosHas 0OpaTHON QYHKIIUU

[Ipon3BoHas CI0XHON PYHKIIMH

Teopema ®@epma u reopema Pous

0. Teopema Komm u Teopema Jlarpanxa

11. Mpasuna Jlonurans nis mHeonpeneneHuoctet [0/0] u [oo/oo]

12. TlpencraBnenue GyHKIHH ¢ TOMOIIBIO hopMyiel Telnopa

13. IIpu3HaK MOHOTOHHOCTH (DYHKITHH

14. DxcTpemyM QYHKIMH: ONIpeieIeHHe U TPUMeEp

15. Heo6xonnMele ycinoBus SKCTpeMyMa (pyHKIIUHM OJHOM MepeMeHHOMN

16. JlocTaTouHbIe YCIOBUS dKCTpeMyMa (DYHKITH OTHOM MTEpeMEHHON

17. locTatouHble yCIOBUS dKCTpeMyMa Ui (QYHKIMH, UMEIOIIEi BTOPYIO MPOU3BOIHYIO
18. BeimrykiocTs pyHKImu BBepX (BHH3). Touku meperuda

19. HeobxoauMeble yCIIOBUS HATMYUS TOYKU TIepernoda

20. JIocTaTo4HbIC YCIIOBUS HATMYNS TOYKH IIEperudoa

21. HakJoHHBIE ¥ BEPTHKAJIbHBIE aCUMIITOTHI IpaduKka QyHKIUU

22. I'paduk GyHKIMH IBYX MIEPEMEHHBIX, OKPECTHOCTh TOUYKH Ha KOOPJAUHATHOM IIOCKOCTH
23. lIpenen ¢pyHKIMU ABYX MEPEMEHHBIX, HEPEPHIBHOCTD (DYHKIIMU ABYX MEPEMEHHBIX
24. TlonHOE W YaCTHOE TIPUPAIICHHUS], YACTHBIC IIPOU3BOTHBIE

25. luddepenuupyemas pyHKIUSA ABYX HEPEMEHHBIX

26. TeopeMa 0 POU3BOAHOMN CIOKHON QYHKIIUM IBYX TEPEMEHHBIX



27. I'pagueHT U POU3BO/IHAS TI0 HAIIPABJICHUIO

28. DxcrpemMyM (YHKIUU JABYX IIEPEMEHHbBIX, HEOOXOIUMBIE YCIOBUS IKCTpEMyMa

29. JlocTaTouHbI€ yCIOBUS IKCTPEMyMa (PYHKIIMH JIBYX TIEPEMEHHBIX

30. IlepBooOpa3Has pyHKIIMH, HEOTIPEICTICHHBIN HHTETPAIT

31. Teopema 0 MHOXECTBE EPBOOOPA3HBIX (QYHKIIUU

32. O6mwme cBOMCTBa HEONPESIICHHOTO HHTETPpaia, OCHOBHBIC Ta0IUYHBIC TTEPBOOOpPa3HbBIC

33. 3aMeHa mepeMeHHO B HEOTPEACIEHHOM HHTErpaje

34. VluterpupoBaHue 10 YacTsAM JAJisl HEONPeAeICHHOI0 HHTETpalia

35. OnpeneneHHbIi HHTETpall, FEOMETPUIECKUN CMBICIT OIIPEICIIEHHOT0 HHTErpaia

36. ®opmyna Herorona-JIeiitOHuia

37. 3aMeHa mepeMeHHOM B ONPEICIICHHOM HHTETPAaJie

38. MuTerpupoBaHue 10 YacTsAM JJIsl ONPEAETICHHOT0 HHTETpaia

39. HecoOGcTBEeHHBIE HHTETPANIBL: IPUMEPHI CXOASAIIETOCS U PACXOISAIETOCS HHTETPAIOB

40. Onpenenenre ¥ TeOMETPUIYECKUI CMBICI JBOMHOTO HHTETpaia

41. Onpepenenuie U NpuMep MOBTOPHOTO UHTErpaja

42. BelpaxkeHue JBOIHOr0 HHTETrpaia yepe3 MOBTOPHBIN

43. 3ameHa IepEMEHHBIX B JIBOHOM HHTETpalie

44. Onpenenenre U OCHOBHBIE CBOMCTBA KPUBOJIMHEMHOTO UHTETpasia Mo JUIMHE AYTH

45. OnpeneneHre 1 OCHOBHbIE CBOMCTBA KPUBOJIMHEWHOTO MHTETPajia 10 KOOpAMHATAM

46. ®opmyna ['puna

47. HeoOXoauMble U JOCTATOYHBIC YCIOBUS HE3aBHCUMOCTH KPUBOJIMHEHHOTO HHTErpasia OT IMyTH
WHTETPUPOBAHUS

48. CxanspHOe ¥ BEKTOPHOE TOJIS — ONPESIICHUS U IPUMEPHI

49. PoTop BEKTOPHOTO MOJs — ompeneneHue u mpumep. LIUpKymnsmus BEKTOPHOrO Moy —
ompenenenue. [loreHaapHOE BEKTOPHOE T0JIE, MPU3HAK MTOTCHIMAIEHOCTH

50. /luBepreHiuss BEKTOPHOro TOJs — ompeneneHue, npumep. [IoTOk BEKTOpHOro mouas —
omnpenenenue. ColeHONIATEHOE BEKTOPHOE TI0JIE, IIPU3HAK COJICHOUTATBHOCTH

51. ®opmynsl "aycca-Octporpanckoro u Crokca

TumnosBbie TECTOBBIE 3aJaHM.
1. Jna panHOM Matpumbl A MOCTpoMTh 0OpaTHyro Matpuiy A™. BbIIOTHHT HPOBEPKY

AATTOCUNE.

3 2 1
A=2 3 1
2 1 1

2. UccnenoBars Ha HENPEPBIBHOCTH (I)yHKuI/IIO y = f(X), HAaTH TOYKU paspbiBa U
onpenenuTh ux pof. [loctpoutsh cxemarnueckuii rpaduk QyHKITHH.

(2x*+3)/5 mpu Xx<I;

fFO)=  6-5x npn  1<X<3;
X—3 npu X >3.
3. BBIYHCIUTS TIOmMAh (GUrypsI, OrpaHudeHHoH muausamu Y = 1/(1 + x?) y = x%/2.

4.C IMOMOILIBIO JBOMHOTO HUHTCETpalia HaWTH 00bEM TCJIa, OrPAHUYCHHOT'O ITOBECPXHOCTAMMU,

YPaBHEHUS KOTOPBIX 3aaHBbI. T — o = —= ST

5. Haiitu o61ee pemenue nuddepeHInaibHOro ypaBHeHHUS xy'-2y = x3¢.
6. J11st TaHHOM TUCKPETHON CiydaifHON BEIMYMHBI TOCTPOUTH PSJ pacIipeesieHus U (QyHKIIMIO
pacnpenenenus. Halitu ee MmaTeMaTndeckoe 0)XKUIaHUE U TUCIEPCHIO.

11. YueOHO-MeTOANYECKOE O00ecIeyeHne TUCIUILINHBI
11.1. PekoMeHayeMasn JquTepaTypa



1. UBneBa, A. M. Jluneitnas anrebpa. AHaTUTHYECKass TeOMETpHsl : yueOHOoe mocobue / A.
M. Ugnesa, I1. U. Ipunynkas, U. JI. Yepubix. — 5-¢ u3a. — HoBocubupck : HoBocubOupckwmii
rOCY/IapCTBEHHBI TexHUYeckuil yHuepcuteT, 2019. — 183 ¢. — ISBN 978-5-7782-3868-8. —
Tekcr : anmektponHubiit // LudpoBoii obpazoatenbHbil pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/98793.html. — Pesxum mocTyma: 1t aBTOpU3HP. IOIb30BaTEIICH

2. Kynukoga, H. A. Jluneitnas anreOpa. Ananutudeckas reometpus. Juddepennuansaoe u
UHTETpaIbHOE Hcuncienus. [uddepeHnnansabie ypaBHEHUS | yaeOHO-MeToan4deckoe mocodue / H.

A. Kynukoa, O. B. ®angeeBa. — Camapa : CaMapckuil TOCYHapCTBEHHBIM TEXHUYECKUU
yauBepeuteT, ObC ACB, 2019. — 86 ¢. — Tekcr : anmekrponnsiit // Ludposoit 00pazoBaTenbHBIMA
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/105212.html. — Pexwum

JIOCTYTIA: JIUIsl aBTOPU3UP. TIOJIB30BaTEIEH

3. Hexennckas JI.A. Jluddepenuuanbubie ypaBHEHUS MEPBOTO U BBICIHIUX IOPSIKOB
[DnexTpoHHBIH pecypc]: yueoHoe mocobue/ Hexenbckast JI.A.— DIeKTpOH. TEKCTOBBIC TaHHBIC.—
Tomck: WM3znatenbctBo Tomckoro rocygapcTBeHHOro yHuBepcuteTa, 2022.— 154c.— Pexum
nocryna: https://ipr-smart.ru/125529 — IPR SMART, o mapoJito

4. Martematnueckuii aHanu3 u auddepeHIranbuble ypaBHeHU. 3alaud U YIPAKHEHUS :
yueOHoe mocobue / B. B. Bimacos, C. 1. Murpoxun, A. B. Ilpomkuna [u gp.]. — 3-¢ u3g. —
MockBa : Hurepuer-YHupepcutrer Mubopmarmonnsix Texnomormit (MHTYUT), An IIm Ap
Menmua, 2020. — 375 ¢. — ISBN 978-5-4497-0657-7. — Texkcr : anekrponHsii // Ludposoii
obpazoBarenbHbiii pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/97549.html
. — Pexum mocryma: s aBTOpU3Hp. MOIB30BaTENCH

5. BypoB, A. H. Marematnueckuii aHanu3. [Ipukiagneie 3a1aun : y9eOHO-METOIUYECKOE
nocooue / A. H. Bypos, H. I'. Baxpymea. — HoBocubupck : HoBocnOupckuii rocyiapcTBeHHBIN
texHudyeckuii yauepcuret, 2018. — 79 ¢. — ISBN 978-5-7782-3649-3. — TeKcT : 2JIEKTPOHHBIN
/" udposoit  obpazoBarenbubii  pecypc IPR SMART : [caiit]. —  URL:
https://www.iprbookshop.ru/91388.html. — Pexwum moctyma: 11 aBTOPU3HUP. MOJIB30BATEICH

6. Marematnueckuii ananu3. KpuBomuHEWHBIE W TIOBEPXHOCTHBIE MHTETPANIbI. DIEMEHTHI
teopun mons. COOpHHK WHIUBUAYATbHBIX 3adaHuil : ydeOHoe mocobue / coctaButenu [. B.
Henorubuenko [u ap.], mox penakuueit I'. B. Henorubuenko, O. B. lllepemer. — HoBocubupck :
HoBocubupckuii rocynapcTBeHHbIN TexHU4Yeckuit yHuBepcuret, 2019. — 71 ¢. — ISBN 978-5-
7782-3996-8. — Tekcr : snekrponnsni // Ludpposoii obpazoBarenbublii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/99188.html . — Pexxum noctyma: isi aBTOpH3HP.
II0JIB30BaTENEN

7. JluxaueB, A. B. BBenenue B Teopur0 BEPOSTHOCTEH M MATEMaTHYECKYIO CTATHUCTHKY :
yuebHoe mocobue / A. B. JluxaueB. — HoBocuOupck : HoBocuOupckuili rocyaapcTBEHHBIH
TexHuuecku yauepcuteT, 2019. — 102 ¢. — ISBN 978-5-7782-3903-6. — TekcT : 27eKTpOHHBI
/" udposoit  obpazoBarenmbubii  pecypc IPR SMART : [caiir]. —  URL:
https://www.iprbookshop.ru/98696.html. — Pesxxum moctyna: 1uis aBTOPH3HUP. MOJIb30BaTENICH

8. Mexennas, H. M. OcCHOBBI TEOpHH BEpPOSITHOCTEH W MaTEMAaTHYECKOH CTAaTHCTHKH.
Martepuansl s TOATOTOBKY K CEMHHAPCKUM 3aHATHSM : yueOHO-MeToandeckoe mocobue / H. M.
Mexennasa, U. A. PymakoB. — MockBa : MOCKOBCKMI TOCYAApCTBEHHBIM TEXHUYECKHM
yauBepcuteT umenn H.D. baymana, 2018. — 120 c. — ISBN 978-5-7038-4917-0. — Tekcr :
anektponnbld // IludpoBoit oOpazoBarensHbiii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/110783.html . — Pexxum noctyna: asisi aBTOPU3UP. MMOIB30BATENCH

9. CepebOpsixoB A.B. Beenenue B teopurto rpados: Yued. mocodue / A.B.CepeOpsikoB. —
Caparos: Capar. roc. TexH. yH-T, 2009. — 36 c. — ISBN 978-5-7433-2082-0 URL.:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=6260&rashirenie=doc  (mata
obparmenust: 26.08.2022). — PexuM goctyna: 1uisi aBTOPU3HUP. TTOJIH30BATEICH

10. Cepebpsixos A.B. DneMeHTapHBIH Kypc MaTeMaTHYECKOil JIOTHKH: ydeb. mocobue /
A.B.CepebpsikoB — Caparos, Capar.roc.texH.ya-T, 2011. 32 ¢. URL:

http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=8119&rashirenie=doc.
— Pexxum pocTyna: 1t aBTOPU3UP. MOJIb30BaTENIeH
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11. Hccnenosanne onepanmit. M3bpanusle TiaBsl: y4eb. mocobue / A.B. Kpsicbko,
A.B. CepebpsixoB, FO.H. Harap. CapatoB: Capar.roc. Texd. yH-T, 2014. 52 c. ISBN 978-5-7433-
2764-5 URL: http://techn.sstu.ru/WebLib/22376.pdf . — Pexum goctyna: s aBTOPH3UP.
M0JIb30BaTENEeH

12. CepebpsikoB A.B. DnemeHTh KOMOMHATOPHOTO aHalW3a B 3a/Jayax TEOPHH
BEPOSATHOCTEH M MOJIEIISAX Cy4daiHbIX rpadoB: yueOHoe mocodue / A.B.Cepebpsikos, B.B.HoBukos,
FO.H.Harap. — Durensc: U3n-Bo OTU (pumman) CI'TY umenu I'arapuna FO.A., 2019. 52 c. ISBN
978-5-9907991-9-6 URL: http://techn.sstu.ru/WebLib/30297.pdf. — Pexum gocrtyma: mis
aBTOPU3HUP. N10JIb30BATEIIEH

11.2. Ileproguyeckue U3TAHUA
He ucnonvzyromes

11.3. HopMaTHBHO-TIPaBOBbI€ AKTHI U HHbIE MPABOBbIE JOKYMEHTbI
He ucnonvsyromcs

11.4 TlepeyeHb 3JIEKTPOHHO-00Pa30BaTEIbHBIX PECYPCOB

1. VdeOHo-meTonuMyeckue Marepuanbl 1O JucUUIUIMHE «MaremaTtukay
(anekTpoHHBIN 00pazoBarenbHbId pecype pasmenieH B MOC OTU (bunuan) CI'TY
umenn [arapunra FO.A. http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35

)

2. Caiit DTU (pumman) CI'TY umenu [Narapuna FO.A. http://techn.sstu.ru

11.5 D71eKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

1. OBC «IPR SMART» https://www.iprbookshop.ru

2. OBC «elibrary» https://elibrary.ru

3. OBC «KOHCVYJIbTAHT CTYJEHTA» https://www.studentlibrary.ru

11.6. Pecypcnbi HHGPOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTH
«AHTepHeT»

1. https://openedu.ru - HaroHaIbHBINH IPOSKT OTKPHITOrO 00pa30BaHHMs

2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

11.7. TleuaTHble U 3JIEeKTPOHHbIE O00pa3oBaTejibHbIe pecypcbl B ¢dopmax,
aJanTHPOBAHHBIX VISl CTY/IEHTOB C OTPAHMYEHHBIMHU BO3MOKHOCTSMHU 3/10POBbS
(11 TPy M MOTOKOB € TAKMMHU CTYJAEHTAMM)

1. AmnantupoBanHas Bepcusi ObC  «KoncymsTaHT cryneHtay, s
UCIIOJIb30BAaHUSl HWHBAJIMJAMU W JIMI[AMH C OTPAHUYEHHBIMH BO3MOXXHOCTAMHU
3JI0POBbSI

Obyuarowuecs us uucia uneanuoos u auy ¢ OB3 obecneyenvr newamuvimu u
(Unu) 21eKMpOHHBIMU 0OPAZ08AMENbHBIMU PECYPCaMU 8 Gopmax, adanmuposanHvix
K 02PaHUYeHUAM UX 300PO8bL.

12. UndopManmoHHO-CIIPABOYHBIE CHCTeMbI U NpodeccuoHaJbHbIE 0a3bl
JTAHHBIX

OObyuaromumcst obecrieyeH IOCTyN (yAaJ€HHBIM JOCTyN), B TOM YHCIE B
cllydae MPUMEHEHHS AJIEKTPOHHOTO OOY4YeHMs, AMCTAHIMOHHBIX 00pPa30BaTEIbHBIX


http://techn.sstu.ru/WebLib/22376.pdf
http://techn.sstu.ru/WebLib/30297.pdf
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35
http://techn.sstu.ru/
https://www.iprbookshop.ru/
https://elibrary.ru/
https://www.studentlibrary.ru/
https://openedu.ru/
https://demonstrations.wolfram.com/

TEXHOJOTHH, K COBPEMEHHBIM MpoQeccCHOHaIbHbIM  0a3aM  JaHHBIX U
MH(GOPMAILMOHHBIM CIPAaBOYHBIM CUCTEMAM.

12.1 IlepeyeHb MHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas npasoBas cuctema «KoncymnbranT ILmrocy.

12.2 Ilepedyenn npogeccHOHATBHBIX 023 JAHHBIX
1. https://openedu.ru - HarroHaabHBIH IPOSKT OTKPHITOrO 00pa30BaHHMs
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 IlepeyeHb uWHGPOPMAIUOHHBIX TEXHOJOTHI, HCIOJb3YeMbIX MPH
OCYHIEeCTBJICHMH 00pa30BaTeIbHOI0 IMpoLecca IO [IUCHUIUINHE, BKJIOYas
nepevyeHb MPOrPaMMHOI0 00ecreYeHnst

OOpazoBaTebHBIA MPOIECC MO JUCHUIUIMHE OOECIeYeH HEOO0XO0IUMbBIM
KOMILJIEKTOM JIMIIEH3UOHHOTO W CBOOOJIHO PAacCIpOCTPaHSIEMOr0 MPOrPAMMHOIO
00CCIeYeHHs, B TOM YHCJIe OTEYECTBEHHOIO MPOU3BOACTBA (MOICHKHUT OOHOBJICHHUIO
IPU HEOOXOTUMOCTH).

1) JIuieH3UOHHOE MPOrPaMMHOE 00CCIICUCHHE

Microsoft Windows10, Microsoft Office 2010 (Word, Excel, PowerPoint)

2) CBOOOIHO pacmpocTpaHsIeMOe MPOrPaMMHOE 00ECTICUCHHE

nakeT opucHpix npunoxenuit LibreOffice 7.4.0

Kaxnapiit oOyuaroniuiics B TeU€HHE BCEro nepuoja o0ydeHus: 00ecreqynBaeTcs
WHJUBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHO-OMOJIMOTEUHOMN
CUCTEME U DJICKTPOHHOU UH(POPMAIMOHHO-00pa30BaTEILHOM Cpejie.

13. MaTepuaibHO-TEXHUYECKOE o0ecriedeHmne

OOpazoBaTenbHbId  TIpoliecc oOecrieueH Y4YeOHBIMH — ayAUTOPUSMU IS
MPOBENCHUs] YYEOHBIX 3aHSITHM JIEKIIMOHHOTO THWIIA, 3aHATUA CEMHUHAPCKOTO THIIA,
TPYNIOBBIX W WHAUBUIYAIbHBIX  KOHCYJIbTAllMi, TEKYIIErO0 KOHTPOJS U
MPOMEKYTOUHOM aTTeCTallMd, TOMEMIEHUSIMHU [JII CaMOCTOATENbHON padoThI
CTYJEHTOB.

Y4eOHbIE ayqUTOPUM OCHAIEHHBI O0OpPYJOBAaHMEM U TEXHHUYECKUMU
CpeAcTBaMH OOy4YEHHS, KOTOPhIC BKJIIOYAIOT B ce0si yueOHyr0 MeOesb, KOMILIEKT
MYJIbTUMEIUMHOTO 000PYI0BaHUS, B TOM YHCII€ IEPEHOCHOTO (ITPOEKTOP, IKPaH).

[Tomenienuss AJis  CaMOCTOSITENIBHOM PabOThl  OOYYalOIIMXCS  OCHAIIECHbI
KOMITBFOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO TOJKIIOYEHHUSI K cetu «MHTepHeT» u
oOecreyeHueM JI0CTyna B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
OTU (bumman) CI'TY umenu ["arapuna FO.A.

Pabouyro nmporpamMmmy coctaBui

noneHT kadeapst EMH Harap FO.H.

F 1o
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14. JlonosiHeHusi M U3MeHEHHUS B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsbl
« » 20 roja, mpoTokoa Ne

3aB. xadenpoii / /

BHecennbie n3MeHeHus yTBepxkaeHbl Ha 3acenanuu Y MKC/YMKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




