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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

1-p niea.Hayk, mpodeccop, [Tymkapesa T.I1.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

- BOCIUTaHUWE  JIOCTAaTOYHO  BBICOKOM  MAaTeMaruyecKoil  KyJbTYpBHI,
MO3BOJISIFOIIEH CaMOCTOSITENIPHO PACIIUPITh MareMaTH4eCKUe 3HAHUS M MPOBOJIUTH
MaTeMaTHYEeCKUI aHATN3 MTPUKJIATHBIX HHXCHEPHBIX 337134,

- pa3BUTHE JIOTUYECKOTO M  ITOPUTMUYECKOTO  MBIIUICHUS, YMEHUS
OIEepUPOBaTh C AOCTPAKTHBIMU OOBEKTAMU U OBITh KOPPEKTHBIMU B YMOTPEOICHUU
MareMaTU4YeCKUX TOHSATHUH, CHUMBOJIOB JUIS BBIPDOKCHUS KOJWYCCTBEHHBIX U
Ka4eCTBCHHBIX OTHOIIICHUI;

- (dopmupoBaHHE TpPEACTABICHUM O MareMarhuke Kak 00 ocoboM crocobe
MO3HAHUST MUPA, O POJM M MECT€ MareMaTUKU B COBPEMECHHOW ITUBWIM3AIMHA U
MHPOBOM KYJIBTYPE;

- NpUOOpETeHHE PpaAMOHATIBHBIX KAayeCTB MbICIH, 4YyThsi OOBEKTUBHOCTH,
WHTEJUICKTYTbHOM YECTHOCTH; pa3BUTHE BHUMAaHWSI, CIIOCOOHOCTH
COCPEIOTOYHUTHCS, HACTOWYMBOCTH, 3aKPEIUICHUE HABBIKOB pa0OTHI, T.€. pPa3BUTHUE
WHTEJJIEKTa U (POPMHUPOBAHUE XapaKTepa.

1.2 3agayn n3yyeHus TUCUUILIAHBI

[] OCHOBHBIE  TOHATHUS W MeToabl  AuddepeHuaTbHOr0 |
WHTETPATHHOTO UCUUCIICHUS], TEOPUHU (DYHKIIUN KOMILIEKCHOTO MEPEMEHHOTO;

W OCHOBHBIE TOHSTHUS U METOAbl AaHATUTUYECKOW T€OMETPHUH, JTUHECUHOMN
anreOpbl, TECOPUU BEPOSITHOCTEH, MaTeMaTHIECKON CTaTHCTHKH,

[] MATEMATUYECKUE MOJEIN MPOCTEHIINX CHCTEM M MPOLECCOB B
€CTECTBO3HAHUM U TEXHUKE;

[ YUCJICHHbBIC METO/IbI pelieHus anreOpanvaecKux u
auQepeHnaTbHBIX YPaBHEHUIH;

YMETh:

W INPUMEHSTh METOJbl MAaTE€MaTUYECKOTO aHaliu3a IMpPU PEIICHUU
WHXXEHEPHBIX 33]1a4;

O MPUMEHATh  MATEMAaTUYECKYIH)  CHMBOJMKY I  BBIPOKCHUS
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX OTHOIICHU O0BEKTOB;

BJIQJICTh:

O HaBbIKAMU  UCIIOJIb30BaHUS ~Mar€MaTH4ecKOro  ammapara Ipu
pELICHUH TPUKIAIHBIX 3a/1a4;

W MHCTPYMEHTapHEM JUIsl PEUICHHS MaTeMaru4yeCKUX 3ajad B CBOEH

MpeAMETHOM 00JIacTH.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCLUMnuHe
OOCTWKEHNS KOMMETEHLN

OIIK-1: Cnoco0eH pemiath 3a1a4u NPo(hecCHOHATBHOM 1eATeIbHOCTH, IPUMEH S
MeTObI MOJAEJIMPOBAHUS, MATEMATHYECKOI0 AHAJIN3a, eCTECTBEHHOHAYYHbIE U
00LIeHMHKEHEPHBbIE 3HAHUS




OIIK-1.1: PemaeT 3amaun,
OTHOCSIIIHECS K
npodeccuoHATbHON
NEeSITSIIbHOCTH, TTPAMCHSISI
METO]IbI MOACTUPOBAHHS,
MareMaTH4ecKoro aHaIN3a,
€CTECTBEHHOHAYYHBIE U
OOLIEMHKEHEPHbIE 3HAHUS

KJIaCCU(UKALIUIO METO/I0B MO/IETTMPOBAHMS,
MareMaTH4ecKoro aHaan3a

BBIOMpaTh Haubosee 3(pPEeKTUBHBIN METO pelIeHHS
IIOCTABJICHHOM 3aa41

HaBBIKAMH TIPUMEHEHHSI METOJJOB MaTeMaTHUECKOTO
MOJICITUPOBAHUS M MAaTEMaTUIECKOTO aHAIN3a JIS
penieHus MpoeCCUOHATBHBIX 3a/1a4

YK-1: Cnoco0eH ocyniecTBJIATH NOMCK, KpUTHYECKUH AHAJIHU3 U CHHTE3
uHpopManuH, MPUMEHATh CHCTEMHBIN MOAXO/ VISl pellIeHHs MOCTABJIEHHBIX 3a/1a4

VK-1.1: Ocy1iecTBasieT MOUCK,
aHaM3 UHOpMAITUH IS
pellIeHHs TOCTAaBICHHOM 3a1aun

IIPUEMBI U METOJIbl TOUCKA HH(OpMALIUU
MIPOBOJUTH aHATN3 HallIeHHOW MH(pOpMaIUu
OCHOBaMHM CHCTEMHOTO MOAX0a I PEIICHUS
IIOCTABJICHHBIX 3aJa4

VYK-1.2: OcymectBusier
KPUTHYECKHUM aHAIIN3 U CHUHTE3
uHGOpMAIMH TS PEIICHUS
IIOCTABJICHHOM 3a/1a4X

CYILHOCTb ITOHATUHN aHAIU3 U CUHTE3

KPUTHUYECKH OLIEHUBATh HalIEHHYIO UH(OpMaIUIO
IIpUeMaMH KPUTUYECKOTO aHAIN3a U CUHTE3a
uH(pOpMaIK [Tl pElIeHUs 3a1a4u

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI

S3BIK peanu3anuy TUCUUILIMHBL Pycckuil.

Jucuuruinaa (Moayis) peanusyercs ¢ npuMmenenueM D0 u JIOT

URL-anpec u Ha3BaHHWE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=31917.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCMCCT
Bcero, =
3aUeTHBIX
B eOHoH pabo
nuz yueOHoit paboThl e | 123
(akam.gac)
KonrakTHas padora ¢ 7,5 (270)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 3 (108)
MIPAKTHYCCKUE 3aHATHS 4,5 (162)
CamocrosiTesqbHas padora 7,5 (270)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her
[IpomesxyTounas arrecrauusa |1 (36)
(3auér) (Ax3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. Tema 1. JIuHeiiHas ajredpa U KOMILIEKCHbIE YN CJIA.

1. OcHoBHBIE 0003HaYeHN. MeTol MareMarnuecKkon
uHAyKnud. bunom HeroToHa. AnreOpa KOMITTIEKCHBIX
yucen. JelcTBUs ¢ KOMIICKCHBIMU YHCIIaMH B
anreOpanyecKoi, TPUTOHOMETPUUYECKON U MOKa3aTeIbHON
dopme. M3BiedueHne KOpHs U3 KOMITJIEKCHOTO YHCIIA.
Anrebpa mHOTOUNIe-HOB. Teopema besy, Teopema l'aycca.
Paznosxenne MHOTOU/IEHA HA MHO-KHTEIIH

2. JleficTBHSI ¢ KOMIUIEKCHBIMH YHUCIIaMH B IT€OpandecKom,
TPUTOHOMETPUYECKON U TTOKA3aTeIBHON opme.
W3BnedyeHne KOpHs U3 KOMILIEKCHOTO yucia. Kopau
MHorouseHa. PaznoxeHne MHOTOUJIeHa HA MHOYKUTEIIH.

3. JlelicTBUA ¢ KOMIUIEKCHBIMU YHCIaMU B alreOpanyeckoii,
TPUTOHOMETPUYECKOM U MoKazareabHOH Gopme.
W3Bneuenune KopHs U3 KOMIUIEKCHOTO uncia. Kopuu
MHorouseHa. Pa3noxeHre MHOro4JIeHa Ha MHOXKUTEIH.

10




4. Anrebpa marputl. CBoiicTBa onepanuii. OnpenenuTend,
ux cBoicTBa. Obparnas marpuna. Teopema Kpamepa.
Merton Kpamepa perienust KBaipaTHbIX CUCTEM JTMHEUHBIX
YPaBHEHHH.

5. Anre6pa marpuu. CpoiicTBa onepanuii. OnpeaenuTent,
ux cBoiicTBa. O6parHas marpuia. Teopema Kpamepa.
Meton Kpamepa perieHust KBaipaTHbIX CUCTEM JIMHEMHBIX
YpaBHEHUU.

6. Anrebpa marpuil. CBoiicTBa onepanuii. Onpenenuren,
ux cBoicTBa. OOparnas marpuna. Teopema Kpamepa.
Meton Kpamepa periennst KBaapaTHbIX CUCTEM JIMHEHHBIX
YPAaBHEHHH.

7. BektopHble (JTUHEIHBIE) TpocTpaHcTBa. JInHelHas
3aBUCUMOCTb CUCTEMBI BEKTOPOB. EBKINI0BEI
IPOCTPAHCTBA: JJIMHA BEKTOPA, YTOJI MEXy BEKTOpPaMH, Op-
TOTOHAIBHBIE BEKTOPBI, CKAIIPHOE IPOU3BEICHUE B
OpPTOHOPMHPOBAHHOM Oasuce, HepaBeHCTBO Ko -
Bynskosckoro. KBagparuunslie (opMbl: MarpuyHas 3aruch,
IpUBEIEHNE K KAHOHUYECKOMY BUY.

8. BextopHsble (JMHEHbIE) pocTpaHcTBa. JInHeliHas
3aBUCHUMOCTb CUCTEMBI BeKTOpOB. KBanparuu-Hbie pOpMbI:
MaTpHU4Has 3aluch, IPUBEJCHNE K KAHO-HUYECKOMY BUITY.

9. BextopHsie (THHEIHBIC) TTpOoCcTpaHCcTBa. JIMHETHAs
3aBUCUMOCTH CUCTEMBI BEKTOPOB.

10

2. Tema 2. BekTopHasi ajiredpa u aHAJIMTHYECKASI TeOMETPHsl.

1. Bextopsl. JIunelinble onepanuu Haj Bekropamu. Cka-
JSIPHOE, BEKTOPHOE U CMEILIAHHOE IPOU3BEICHUS, UX
CBOMCTBA.




2. BekTopsl. JInHeliHbIe Onepanyy HaJ BEKTOPAMU.
CkansipHO€, BEKTOPHOE U CMELIAHHOE MTPOU3BECHUS, UX
CBOMCTBa

3. BekTopsl. JInHeliHbIe orniepauy Haj BEKTOPAMU.
CkansipHO€, BEKTOPHOE U CMEIIAHHOE MTPOU3BEICHUS, UX
CBOMCTBa

4. Ilpsimasd Ha MIIOCKOCTH, IPsIMast U IMJIOCKOCTh B
IIPOCTPAHCTBE: CIIOCOOBI 3a7aHusl, B3aUMHOE
pacrosoKeHue, yribl U paccTosiHus. HopmanbHbie 4
ypaBHEHUs NpsIMOM U TIockocTH. [losgpHas cuctema
KOOpPJIMHAT.

5. Ilpsimast Ha IUIOCKOCTH, IIpsiMasi U IIOCKOCTH B
IPOCTPAHCTBE: CIIOCOOBI 3a/1aHKs, B3AUMHOE PACIIOJIONKe-
HUe, YIIIbl U paccTosHus. HopManbHble ypaBHEHUS IPIMOii
u mockocTy. [lossipHas cucrema KoopAMHar.

6. BekTopsl.
IIpsiMast Ha MIIOCKOCTH, NpsAMas U IJIOCKOCTb B
IPOCTPAHCTBE

7. Jluaum 2-ro nopsaka
[ToBepxHocTH 2-rO TIOpsAKA

8. JIuaum 2-ro nopsiaka
[ToBepxHOCTH 2-TO TOPSAKA

9. JIunuu 2-ro nopsiaka. [loBepxHocTH 2-ro nopsiaka

3. Tema 3. IudpdepenuuaibHoe ucHucIeHUe (DYHKIMIA OTHON MepeMeHHOM.




1. nuu u nocnenoBareibHOCTH. OCHOBHBIE TEOPEMBI O
npejenax, 3aMmeva-TeJbHbIe Mpeeibl. bBeCKOHEUHO Malbie U
0OECKOHEYHO OOJIbIIINE BEIUYN-HbI, SKBUBAICHTHEIC
BeIMYMHBL. HenmpepbIBHOCTh (YHKITUU B TOUKE, HE-
MIPEPHIBHOCTH AJIEMEHTAPHBIX (yHKIMA. CBOMCTBA
(GyHKUNH, HENPEPBIB-HBIX Ha OTpe3Ke. TOUKM pasphiBa U UX
KJ1acCUUKaIUs

2. lIpenen pyHKIIMU U TIOCIIEIOBATEILHOCTH. TeXHUKA
BBIYHCIICHUSI IPEJIEIOB. 3aMeuaresibHbIe MTPEACIIbI,
SKBUBAICHTHBIE BEJIMYMHBI. HenpeprIBHOCTh QYHKITMHN B
TOYKE U Ha OTpe3ke. TOUKH pa3phiBa U MX KiIacCHU(UKAIHS.

3. Ilpenen pyHKIMM U TIOCIE0BAaTEIBHOCTH. TEeXHUKA
BBIUMCJICHMSI IIPEIEIIOB. 3aMevareIbHbIE PEAECIIbI, IK-
BUBAJICHTHBIE BeJIMUMHbI. HempepbIBHOCTH (QyHKIIUYU B
TOYKE M Ha oTpe3ke. TOuKM pa3pbIBa U UX Ki1acCU(UKa-1Us.
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4. ITpousBosHas U 1udepeHan, OCHOBHbIE TpaBUIIa
muddepenumponanus. [ IpuOakeHHbIE BBIYMCIEHUS TIPU
oMot nuddepeHmuana.

[IpousBoaHas u Auddepennnan, oCHOBHbIE IPaBUIa

T pepeHIMPOBaHMSL.

5. IlpubnmxeHHbIe BBIYMCICHUS IPU TTOMOIIN
nuddepenmuana.

[IpousBonnas u nuddepeHian, OCHOBHbIE TPaBUIIa
g depeHIMpPOBaHUS.

6. [IpuGmxeHHbIe BEIYUCIICHUS TIPY TTOMOIIN
muddepeHnmana.

[IpousBoanas u quddepeHnnan, OCHOBHBIC IMPaBUIIA
TuQpepeHIIMPOBAHHSL.




7. IIpousBoansbie U qudGepeHIranbl BEICIINX MOPSIIKOB
HccnenoBanue (yHKIIUU C IOMOIIBIO TPOU3BOTHBIX

8. IIponsBoanbie u auddHepeHnanbl BBICIIUX MOPSIKOB
HccnenoBanue GyHKIIMH ¢ TOMOUIbIO TPOU3BOAHBIX

10

9. IlpousBoaHble 1 AUQPepEeHIHATBI BEICIITHX TOPSIIKOB
HccnenoBanue yHKIUH C TIOMOIIBIO TIPONU3BOTHBIX

10

4. UnterpajbHoe ucuncjieHue QyHKIMI 0HO MepeMeHH oIl

1. HeonpeneneHHbI HHTErpal U €r0 CBOMCTBA.
OcCHOBHBIE IPUEMBI UHTETPUPOBAHUS

2. HeonpeneneHHbl HHTETpal U €ro CBOWCTBA.
OcHOBHBIE IPUEMBI HHTEIPUPOBAHHUS
Heormnpenenennslii HTErpal U €ro CBOMCTBA.
OcHOBHBIE IPUEMBI HHTETPUPOBAHHUS

10

3. HeonpeneneHHbI HHTErpal U €ro CBOMCTBA.
OCHOBHBIE IPUEMBI UHTETPUPOBAHUS

10

4. IInowans kpuBoIMHENHON Tpanenuu. OnpeneaeHHbIN
UHTETPAI U €r0 CBOMCTBA. IHTErpas1 ¢ nepeMeHHbBIM
BepxHUM npenenoMm. Gopmyna Hero-Tona-Jleitonuna.
Brruncnenue onpeneneHHbIX HHTEIPAJIOB: 3aMEHa Iepe-
MEHHOH, HHTETpUpOoBaHue 1o yacTsM. [IpubamxkeHHbIe
METO/Ibl UHTErPU-pOBaHus. ] eoMeTpUYECKNE NPUITOKEHUS
OTpeIeIEHHOTO UHTErpana:

HecoGcTBeHHbIE MHTErpabl

10




5. Onpenenennsiii uaTerpain. ®opmyna Herotona-
JleitOHua. BerancneHue onpeeeHHbIX HHTETPATOB:
3aMeHa IEPEMEHHON, UHTETPUPOBAHUE T10 YACTSIM.
[TpubnmxenHbie MeTO bl HHTErpHpoBaHUsL. [ eomeTpuueckue
MIPWIOKEHUS ONPEIEIECHHOTO UHTETpasa:

HecoOcTBeHHbIE HHTErpaTbI

6. [eomeTpryeckye IPHI0KEHHs OIPEIEIICHHOTO
MHTerpaa:
HecoOcTBeHHBIE HHTETPATBI

18

5. IuddepenunaibHoe ncuucaeHue GyHKIUA HECKOJIbKHX NepeMeHHbIX.

1. OcHoBHBIE MTOHATHS. YacTHBIC TIPOU3BOIHBIE, OTHBIN
TuddepeHma.
[MpubIKeHHBIC BHIYUCIICHHS.

6

2. OcHOBHBIE TOHATHUS. YacTHBIE TPOU3BOAHBIE, ITOIHBIN
muddepeHman
[TpuOnmxeHHbIe BHIYUCICHUS.

3. OcHOBHbIE TOHATHS. YacTHBIE TPOU3BOJIHBIC, TTOTHBII
muddepeHIrat
[TpuG>keHHbIE BEIYUCIICHUS.

20

4. DxcTpeMyM (YHKLUHU HECKOJIBKHUX MEPEMEHHBIX:
HEOOXOMMBIE U IOCTaTOYHBIE YCIOBUS. Y CIOBHBIN
IKCTPEMYM.

JuddepennnpoBanne GyHKINH KOMITTIEKCHOTO
IIEPEMEHHOTO.

5. OkerpeMyM (QYHKIIMHM HECKOJIBKUX NEPEMEHHBIX:
HEOOXOJUMbIE U JIOCTaTOYHBIE YCIOBUS. Y CJIOBHBIN
JKCTPEMYM.

JuddepennmpoBanne GyHKINH KOMITTIEKCHOTO
IIEPEMEHHOTO.

11




6. DxcTpeMyM QYHKIIUA HECKOJIBKUX ITEPEMEHHBIX
HEOOXOIMMBIE M JOCTAaTOYHBIE YCIOBUS. Y CIIOBHBIN
JKCTPEMYM.

JuddepenunpoBanre GyHKINH KOMIIJIEKCHOTO
IIEPEMEHHOTO.

24

6. O0bIkHOBeHHBbIE AU P epeHInATbHbIC YPABHEHUSI.

1. Inddepennnanbable ypaBHEHUS EPBOTO MOPSIIKA,
[Ipubnmxennoe pemenne OJ1Y 1-ro nopsaka MeToaoM
Diinepa.

Juddepennnansabie ypaBHEHHS BBICIINX TOPSIKOB.
Cuctemsl tuddepeHIanbHbIX YPaBHEHUH.

2. MuddepeHunanbHble ypaBHEHUS IEPBOTO MOPSIIKA,
[Ipubnmxennoe pemenne OY 1-ro nopsaka MeTrogoM
Oiinepa.

JuddepeHnnansabie ypaBHEHHS BBICIINX TTOPSIIKOB.
Cuctemsl tuddepeHIanbHbIX YPaBHEHUH.

12

3. IuddepennmanbHble ypaBHEHUS IEPBOTO MOPSIKA,
[Tpubmmxennoe pemenne OY 1-ro nmopsaka MeToaoM
Oiinepa.

JuddepeHunanbable ypaBHEHUS BBICIIUX MTOPSAIKOB.
Cuctemsl tuddepeHIanbHbIX YPaBHEHUH.

20

7. UYncaoBble 1 QYHKIMOHAJbHBIE pPsiAbl. 'apMOHNYecKU aHAIN3

1. YucnoBble psibl: OCHOBHBIE OTIpEIeIeHus, HEOOXOAMMBIiA
MPHU3HAK CXO-AMMOCTH. J[ocTaTouHbIe IPU3HAKA
CXOONUMOCTH YHUCIIOBBIX pSIILOB C ITOJIO-KUTCJIbHBIMHA
YJIeHaMH. 3HAKOTIEPEMEHHBIC PsIbI, A0COTIOTHAS U YCIIOB-
Hasl CXOOAUMOCTB. 3HaKOHepeMeHHbIe pﬂ,[[I:I, HpI/IBHaK
JletiOuMIIa.

12




2. UccnenoBanue 4YMCIOBBIX PSAIOB HA CXOAUMOCTB. Jloc-
TAaTOYHEIC HpI/I3HaKI/I CXOOINUMOCTH YHUCIIOBBIX pSIIIOB C
MOJIOKUTEHHBIMH YJICHAMH. 3HAKOTICPEMEHHBIC PSIBI,
aGCOJIIOTHaSI )41 YCJIOBHEUI CXOIUMOCTbh. 3HaKOHepeMeH-HLIC
pAnel, npusHak JleiOHumA.

3. UccnenoBanue YMCIOBBIX PSJIOB HA CXOAMMOCTD. Jloc-
TaTOYHBIC MPU3HAKU CXOAMMOCTH YHCIIOBBIX PSIIOB C
MOJIOKUTEHHBIMH YJICHAMH. 3HAKOTICPEMEHHBIC PSIIbI,
a0COJIIOTHASI U YCIIOBHAS CXOJMMOCTh. 3HAKOTIEPEMEH-HbBIE
psabl, Tpu3HaK JleioHmIa.

10

4. OyHKIUOHAIBHBIE PABI: 00JaCTh CXOAUMOCTH,
PaBHOMEpPHAS CXOU-MOCTh, TU(PHEPCHIIMPOBAHUE H
WHTEIPUPOBAHUE PABHOMEPHO CXOISIINX-CS PSAIOB.
CreneHHbI€ PSbI: MHTEPBAT CXOJAUMOCTH, PATUYC
cxoaumocTu. Pan Teitnopa. PaznoxkeHrne HEKOTOPBIX
AJIEeMEHTapHBIX (YHKIHM B psal MakinopeHa. Di1eMeHThI
Teopuu GYHKIUH U QyHKIMOHATHLHOTO aHATK3a.
Metpuyeckrue 1 HOPMUPOBAHHBIE MPOCTPAHCTBA.
OptoronansHble cuctembl. OpTorona-nu3zauus [pama —
[MImunra. Paznoxkenue ¢pynknun B psg @ypee. Teopema
Hupuxie.

5. CtenieHHBIE PSABI: HHTEPBAT CXOAUMOCTH, PAUYC CXO-
numocTtH. Psag Teinopa. Pa3noxxeHne HEKOTOPBIX dJie-
MEHTapHBIX QyHKIMIA B psii MakiiopeHa.

6. CreneHHbIe PsIibl: HHTEPBAI CXOAUMOCTH, Paguyc CXO0-
nuMmoctH. Papa Teinopa. PaznosxeHne HEKOTOPBIX Jie-
MEHTapHBIX (QYyHKIMH B psii MakiopeHa.

8. UnTerpasibHoe ucuncjieHue QyHKIMI HECKOJbKUX NMepeMeHHbIX.
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1. JIBOiiHOM MHTErpat:

TpoliHOM uHTErpan

IToBepXHOCTHBIEC UHTETPAIIBI 1-r0 U 2-r0 THMA
Kpuonuneiinsie narerpaist 1-ro u 2-ro tuna. CkainsipHoe
Y BEKTOPHOE MOJIs. JIMHUK 1 TOBEPXHOCTH YPOBHs, BEKTOP-
Hble TUHUM. [ panuenT, nuBepreHuus u porop. Oneparop
lamuiibToHa. [10TOK BEKTOpA, LUPKYJISIUA BEKTOPA,
¢dopmyna Ctokca B BekTopHOHU opme. CosleHouJanbHOE U
HNOTCHIUAILHOE BEKTOPHBIE NOJI. OTBICKaHUE TOTCHIMAIA
BEKTOpHOTO noJst. [apmoHnyeckoe nouie.

16

2. JIBoitHOM uHTETpa:

TpoitHo#1 mHTErpan

[loBepxHOCTHBIE HHTETrpaNIbI 1-r0 U 2-T0 THUIIA
KpuBonunelinbie naterpaisl 1-ro u 2-ro tuna. [ paguent,
JTUBEPreHnys U porop. OTbICKaHNE TOTEHIIMAIA BEKTOPHOTO
nossi. [apMoHnyeckoe moie.

24

3. JIBoiiHOM MHTErpat:

TpoliHOM uHTErpan

IToBepXHOCTHBIC UHTETPAIIBI 1-r0 U 2-r0 THMA
KpuBonuneiinpie naterpaist 1-ro u 2-ro tumna

20

9. Teopusi BeposiITHOCTE U MaTeMaTHYeCKasi CTATUCTHKA.

1. DnemeHTapHas TeOpHs BEPOATHOCTEH. Maremarnieckue
OCHOBBI TEOPUU BEPOSTHOCTEH.

2. DneMeHTapHas Teopus BEpOosITHOCTEN. Maremarnieckue
OCHOBBI TEOPHUH BEPOSTHOCTEH.

12

3. DneMeHTapHas TeopHsi BEpOsATHOCTE. Maremarnueckue
OCHOBBI TEOPUH BEPOSATHOCTEM.

20
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4. CnyvaifHble BEJTMYMHBI

Maremarnyeckoe OKHIAHUE U TUCTIEPCUS CIyHYalHOU
BEJIMYUHBI. 3aKOH pacrpeieNIeHHs. Y CJIOBHbIE
pacnpeneneHus ciiydaiHbix BennunH. KoBapuanus,
KodpuueHT koppensuuu. OyHKINN CIIyqailHbIX BEIUYHH,
UX 33aKOHBI pacnpenesieHus. [lonsarue o ciydaliHbIX
nporeccax. llenu Mapkosa.

5. Cay4aiiHble BEJIMYUHBI
MaremarnyecKkoe OKHIAHUE U TUCTIEPCUS CITyHalHOU
BEJIMUMHBI.

10

6. CiyuaiiHble BEJIMYMHBI
Maremarnyeckoe OKHIAHUE U TUCTIEPCUS CITyHalHOU
BEJIMUUHBI.

30

7. DneMEeHTBl MaTeMaTn4eCKON CTaTUCTUKH.
BapuannoHHBI psizt, THCTO-TpaMMa ¥ OJIUTOH YacToT.
OMnupudeckas GyHKLIUsA pacrpenenenus. Beitobopounoe
cpenHee, BbIOOpoyHas qucnepcusi. ToueuHble 1 HHTePBAIb-
Hble OolleHKU. [locTpoeHune 10BEpUTEIbHBIX HHTEPBAIOB.
Craructuyeckas rnposepka runores. [Tpunnun
MaKCHMAJIbHOTO NpaBono1o0us. CTaru-cTUYecKue MeTO bl
00pabOTKH SKCIIEPUMEHTAIbHBIX JAHHBIX.

8. DJIEMEHTBI MaTeMaTU4eCKON CTaTUCTHUKHU.
BapuanuoHHBIN psill, THCTO-TpaMMa U IIOJIUTOH YacToT.
DOmnupudeckas QyHKIUs pacnpeaenenns. Beidbopounoe
cpenHee, BRIOOpOUYHas qucnepcus. TodeuHble U HHTePBATb-
HbIE OlIeHKH. [locTpoeHne TOBEpUTETHLHBIX HHTEPBAIOB.
Craructuyeckas nposepka runotes. [Ipunuun
MaKCHMATHHOTO MpaBaonoao0us. CTaTu-CTUIECKHUE METO/IbI
00pabOTKH SKCIIEPUMEHTATBHBIX JTAHHBIX.
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9. DnemMeHThl MAaTEMaTUYECKOW CTaTUCTUKHU.
BapuanuoHHBIH psizl, THCTO-TpaMMa U IIOJIUTOH YacToT.
DOwmnupudeckas QyHKIUs pacnpeaenenus. Beidbopounoe
cpenHee, BRIOOpoUYHas qucnepcus. TodeuHble U HHTePBATb-

20
HbIe OlleHKH. [TocTpoeHne JOBEPUTEIBHBIX HHTEPBAIOB.
Craructuueckas npoBepka rumnotes. [Tpuniumn
MaKCHMAIbHOTO MpaBaonoo0ust. CTaTu-CTHYECKUE METOIBI
00pabOTKH SKCIIEPUMEHTATHHBIX JTAHHBIX.
Bcero 108 162 270
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10.

1.

4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

Kysnenos JI. A., Komenesal'. I'., Macnos A. A., fIlnuenko A. 4., [lerpymko
N. M. Kypc Beiciield MareMaruky. BBeieHue B MareMarnuecKuil aHaus.
Huddepennuanbaoe ncunciaeHue. JISKun 1 MpakTUKyM: yueOHoe Tocodune
JUIsl BY30B I10 HallpaBiIeHUsAM - "TexHuueckue Hayku', "TexHuka u
texHosioruu'"(Mockga: Jlans).

Kucenes A. U., Makapenko I'. 1., lllukusn E. B., 3ananun B. U., Kpacaos M.
JI. Bes Beiciias maremaruka: T. 2. [MHTerpamipHOE UCUUCIICHUE.
HuddepennmansHoe ucuucieHre PyHKIUN HECKOTBKUX EPEMEHHBIX.
JuddepenimansHas reoMeTpus |: Y4eOHHK JIs1 CTYIEHTOB TEXHUYECKUX
BY30B : [B 6 T.](MockBa: Dautopuan YPCC).

Kpywm C. I1., SIauenko M. B. luddepennnanbuoe ucuncnenue GyHKIun
OJTHOM MEPEMEHHON B YNPAKHEHHSIX U 3a7a4ax: y4e0.mocodue sl CTy/IEHTOB
BY30B, 00yu. o HanpasieHusm 270800.62 "Ctpoutenscro”, 150400.62
"Metamunyprusa”, 140400.62 "DnexkrpocHabxkenne" (Kpacnosipck: COY).
Maeproiiz JI. C., PeibakoBa H. H. O0bikHOBeHHbIE U PpepeHnanbHbIe
ypaBHEHHS: yueOHO-MeToandeckoe mocooue(Kpacnosipck: Cubupckuii
dbenepanbubiii yausepcutet [COV]).

Antunosa U. A., Baitnmrelin . U., 3pikoBa T. B., Kauynosa A. C.,
Kocmuguc U. ®@., KouerkoBa T. O., KeitmanoB A. A., Hockos M. B.,
Cunoposa T. B., ®egorosa .M., lllepmneBa B. A. Maremaruueckuit
aHaimu3: Y. 1: B 2-x 4. : yue0.-meroa. nocodue [amns cryaeHToB Harp. 09.03.01
«udopmarnka u BeruucauTeabHas Texaukay, 09.03.02 «MudopmanronHbie
cuctemsl U TexHoiorun», 09.03.04 «IIporpammHuas nnxenepus», 27.03.03
«CucTeMHbIN aHATU3 U yrpasiienne», 27.03.04 «YnpasieHue B TEXHUYECKHUX
cucremax», 15.03.04 «ABroMaruzanusi TEXHOJIOTUYECKUX MPOLECCOB U
npou3BoACTB», 09.05.01 «IIpuMeHeHue u 3KCIuTyaTams
ABTOMAaTHU3UPOBAHHBIX CUCTEM CHEUATbHOrO HazHaueHus» |(KpacHosipck:
CoYy).

[Tymkapesa T. I1. OcHOBBI TUHEHHOM 1 BEKTOPHOI anreOpbl: yueOHO-
METOIMYECKOE MOCOOUE JIJIsl By30B 110 HANpaBJIeHUsAM MOAroToBKH 261400.62
"TexHoyorus Xy10’kecTBeHHON 00paboTku marepuanos”, 150100.62
"MarepuanoBeienre u Texnosoruu MmarepuainoB (Kpacuosipck: COY).
Hy6posckuit B.B., Kaguenko C.1. O6bikHOBeHHBIE AU(depeHIInaTbHbIE
ypaBHeHUS. Teopus u npuioxkeHus: yaeoHoe nmocooue(Mocksa: dOirHTA).
Kpenkoropckuit B.JI. ®yHkunoHanbHbli aHanu3: yuedHoe nocodue(MockBa:
N3narensctBo KHUTY).

buprokosa JI. I'., bo6puk I'. Y., Marsees B. U., Caruros P. B., IlIsex E. B.
Teopust BepoSATHOCTEH 1 MaTeMaruyecKasi CTaTUCTHKA: Y4ueOHoe mocodue
(Mocksa: OOO "Hayuno-uznarensckuii neatp MH®PA-M").

boprakosckuit A. C., [Tantenees A. B. AHaTuTHUYECKasi TEOMETPUS B
npuMepax u 3anadax: Yuebnoe nocooue(Mocksa: OOO "Hayuno-
uznarenbckuit neHtp MHOPA-M").

Kouetkos E. C., Cmepunnckas C. O., CokoinoB B. B. Teopus BeposTHOCTEN U
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Maremarnueckas craructuka: Yueonuk(Mocksa: M3narensctBo "OOPYM").
I'eBopksn [1.C Beicmiast maremaruka. JInnelinas anrebpa naHamuTHueckas
reometpusi: yueonoe nocoome(MockBa: OU3MaTINT).

Nneun B.A., Canopanunii B.A., CennoB bi. X. Maremarnueckuii aHam3:
y4ae0. [y OakanaBpoB BBICHI. yuel. 3aBeICHUH C yIITyOJIEHHBIM U3y9YE€HUEM
MaTreMaTH4eCcKOro aHalIKu3a U AJIs CEHUATMCTOB MEXaHUKO-MATEeMaTnyecKux
dax. yH-TOB : pekomeHA0BaHO YMO 1o kiac. yHuB. oOpazoBaHuio(M.:
FOpaiir).

Baitnmreiin U. U., Benpunues /l. B., 3pikoBa T. B., Kauynosa A. C.,
Kycrtunkas T. A. Maremaruka: Yacts 2. JluddepeHnuansHOoe NCYUCIICHNE
(GYHKIMM OTHOM MEPEMEHHOM: AIEKTPOHHBIN y4eOHBINH KOMIUIEKT
(Kpacuosipck: COYVY).

I'mypman B.E. Teopus BeposiTHOCTEH 1 MareMarnyeckas CTaTUCTHKA: y4eo.
nocobue a1 6akanaspoB(Mocksa: FOpaiir).

T'onosanos M. U., Kupees U. B., Kpasiosa O. B., Cyuxkos H. M.
AHauTHYeCcKasi T€OMETPUS: METOIUYECKOE TIOCOOUE [UIsl CTYACHTOB
Maremarud. crienuanbHocTel |(KpacHospck: CDY).

ApacnanoBa M. H., Mancyposa T. I1. AnanuTudeckast reoMeTpusi: yueo.-
MeTO/. mocodue il mpakTud. padot [ro Hamp. 130100, 130200, 130400,
140600, 150400, 150000, 280100, 150700, 080500](Kpacuosipck: CDY).
[[InanynoB A. A., Pabotun B. B., CagsikoB T. M. ®yHKIIMOHATBHBIN aHATH3:
koHcnekT Jekuui(Kpacnosipck: Cubupckuii henepanbHbli yHUBEPCUTET
[CDYY)).

[epmueB B. I'. Maremarnueckuii aHanu3: COOPHHK 33j1a4 C PEIICHUSIMHU:
Yuebnoe nocooue(Mocksa: OOO "Hayuno-nznarensckuii nentp MHOPA-
M").

Psa6ymiko A. I1. Kommuiekcublie uncna. HeonpeneneHusle u onpeeneHHbIe
uHTETpaTbl. OYHKINN HECKOIBKUX MepeMeHHBIX. OOBIKHOBEHHBIE
nuddepenuanbapie ypaBHeHus(Munck: M3narensctBo "Beimaiiimas
mikona').

Wkpssaaukos B. U., [IIBapy 3. b. [IpakTukyMm 1o BbICHIEN MareMaruKe.
[Tpenensl. Auddepennuansuoe ncuucinenue(Hoocubupck: HoBocuOupckmii
rocynapcTBeHHbIN TexHnueckuid yausepeuretr (HI'TY)).

Nenesa A. M., Ilpunynkas [1. U., Yepueix W. [1. JIuneitnas anre6pa.
Amnanmutnueckas reometpusi(HoBocubOupcek: HoBocuOupckuii
rocyaapcTBeHHbIN Texunueckuid yausepeuret (HITY)).

baspun 1.M1. Maremarnueckuii aHanu3 JJ1s IE1aroTHYECKUX BY30B: YUEOHUK
¥ MIPAaKTHKYM JJIs1 IPUKJIATHOTO OaKamaBpuara : peK. Y 4e0HO-MEeTOMUIeCKUM
OTJIEJIOM BBICIHI. 00pa3oBaHus Ui CTYACHTOB BBICIIL. yue0. 3aBe/IeHUH,
00y4arouxcs Mo NeAarornyeCKUM HaIpaBJICHUSIM U CTISHUATBHOCTSIM : JIOI.
MO PO nanist cTyIEHTOB BBICII. TIe. yueO. 3aBe/IeHUH, 00yJaroIIIXCs 10
HanpasieHuto "EcrecTBeHHO-Hay4YHOE 00pa3oBaHue" U CHCIUATBHOCTAM
"®Ouzuka", "Xumus", "buonorusa" u "l'eorpadus”(Mocksa: FOpaiit).

Teopus BepoaTHOCTEHN 1 Maremarndeckas craructuka: [llnmapranka(Mocksa:
N3narensckuii Lentp PUOL]).

MensnukoBa U. B. Maremaruka: Y. 4. OObIkHOBEHHBIE AU(PEepeHITHATHHBIE
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YPaBHEHHUS: KOHTP. pa0OThI U METOJI. YKa3aHUs AJIsl CAMOCTOSIT. PabOThI
ctynentoB 1 kypca(Kpacnosipck: COY).

26. Ilnanynos A. A., ®enuenko /1. I1., TpytHes B. M. ®yHK1IMOHATBHBIN
aHaAJIN3: METO/. YKa3. M0 BBIIOJIHEHUIO caMOoCToAT. padoThi(KpacHospek:
CoY).

27.  AsryxoBa A. T. IHTerpaibHO€ UCUUCIIEHUE: METOANYECKUE YKA3aHUs IS
camocrosiTensHoi padoTei(KpacHosipek: Cubupckuii henepanbHbiii
yuuBepcutet [CDVY]).

28. Ilanrences A. B., SIkumona A. C., PeidbakoB K. A. OOBIKHOBEHHBIC
muddepenuumansablie ypasHeHus. [Ipaktukym(Mocksa: OOO "HayuHo-
uznarenbckuit neHTp MHOPA-M").

4.2 JInueH3uoHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoe
o0ecreyeHne, B TOM YHCJIe OTeYeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOEe YHUBEPCUTET HMeeT JHIEH3NI0, a TAK:Ke CBOOOTHO
DacnpocTNaHsieMoe MDOrNaMMHOe oecrieyeHue):

1.  Meroauka mpoBeIeHUs 3aHATUH 10ITyCKAET UCIIOJIb30BAHUE TEXHUUECKUX
CpeAcTB (MPOEKTOPBI, UHTEPAKTUBHBIEC TOCKH), 00€CTICUCHHBIX
COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CIIEYeHHEM, Mpe/IaraeTcs
MPUMEHEHHNE BBIYUCIUTEILHON TEXHUKU U CTaHJaPTHBIX MAKETOB
npukianaeix nporpamm (MS Office, MathCad, MathLab u ap.).

4.3 UnTepHeT-pecypchbl, BKIOYas NMpodecCuoHaAIbHbIEe 0a3bl TaHHbIX
U UHGOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1.  He TpeOyrorcs.

S @oHa OLEHOYHBIX CPEICTB

OueHouHbIE CpeJCTBA HAXOATCSA B MPUIIOKEHUHU K paboyuM Mporpammam
JUCLUIUIMH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIEeCTBJICHHUS
00pa30BaTEJBLHOIO MPOLECcca MO AMCHUILIHHE (MOLYJII0)

Metoauka npoBeieHUs 3aHSATUH TpeOyeT UCI0Ib30BaHUE TEXHUYECKUX CPEJICTB
(IpOEKTOPbI, UHTEPAKTUBHBIE JJOCKH, KOMIIBIOTEPHI ), KIIACCUUYECKUE Ay TUTOPHBIE
3aHATHS, 00eCTIeUrBaeMble CTaHIAPTHBIMU MaTepHaTIbHO-TEXHUYECKUMHU
CPEICTBAMH.
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