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1. OGuue cBeeHUs O JUCHUIUIMHE (MOIYJIE).

[{enpro oCBOEHUS AUCHUILIUHBI (MOJTYJISA) SIBJISETCS:

- 00yueHHe OCHOBHBIM MPUEMAM U METO/IaM MaTEMAaTUKH, HEOOXOIUMBIM JIJIs
aHaJM3a U PELICHU 3a/1a4, COOTBETCTBYIOIIMX OYyIylIeMY HaIllpaBJiICHUIO;

- (¢opMHupoBaHWE yMEHHUS TMPUMEHATh MATEeMAaTHYCCKUU ammapar K
BOCHPUATHIO JANIbHEUIINX AUCIUIUIMH CBOETO HAMPABIEHUS MOATOTOBKY;

- yMEHUe oA0UpaTh U paboTaTh CO CHEUATBLHON TUTEPaTypOi;

- (QopMupoBaHHE YMEHHS CaMOCTOSTEIBHO PACHIMPSITh MaTeMaTHYECKUE
3HAHUS IS pEUICHU MPaKTUYECKUX 3a]ad B MPOEKTHOM U HCCIE0BATEIbCKOM
NEeSATENBHOCTH.

3agauamMu OCBOEHUS TUCIUIUIMHBI (MOJTYJISI) SIBJSIFOTCSI:

— W3Y4YEHHE OCHOBHBIX MOHATUM U METOJIOB MAaTEMAaTUUECKOTO aIlapara;

— IPUMEHEHUE OCHOBHBIX IIPUEMOB MATEMAaTHYECKOrO amnmnapara Ipu
pELIEHNH MPAKTUYECKUX 3a7a4 M0 JUCHUILINHE «MaTtemMaTukay;

— paboTa C TMEPBOMCTOYHMKAMHU: TIOMCK M aHaiu3 HHGOpMAIUU IS
CaMOCTOSITENIbHOM MOATOTOBKHU K Pa3JIMYHbIM pa3AesiaM U3y4yaeMoOn JUCHUTLINHBL

— (hoopMHUpOBaHUE MATEMATUUECKON KYJIbTYPhl: YMEHUE JJOTUYECKU MBICIUTD
M u3JlaraTb MaTepuaj, MPOBOJUTH J0KA3aTeNIbCTBA PA3IUYHBIX YTBEPKIACHUH,
YCTaHABJIMBATh JIOTUYECKUE CBSI3M MEXY MOHATUSMHM KaK MaTeMaTHKHU, TaK U
MEXIUCIUTUTMHAPHBIMU TTPEAMETaMH.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHHS N0 JUCHUILUIMHE (MOIYJIIO).

Ilepeuenb (GopmMUpPyeMBIX pe3yJbTaTOB OCBOCHHS 00Opa3oBaTENbHOU
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CnocobeH TpUMEHSTh METOAbl MAaTeMAaTHMYECKOrOo aHaliu3a |
MOJICTUPOBAHUS, TEOPETUYECKOTO U OKCIEPUMEHTAIBHOTO HCCIEIOBAaHUS B
npoheCCUOHAIBHOM JIeSITENLHOCTH.

OOGy4eHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOJaraeT, 4YTo Mo €ro pe3ybTaTam
oOyyarommuiicst Oyier:

3HaTh:

- OCHOBHBIC MOHATUS BEKTOPHON alNreOphl M aHATUTHIECKON T€OMETPHH;

- mnpaBwia auddepeHupoBanus (QYHKIHMH OJHOM W  HECKOJIBKUX
NIEPEMCHHBIX;

- OCHOBHBIC METOJIbI WHTETPUPOBAHUS (PYHKIUM OJHOM W HECKOJIBKUX
EPEMEHHBIX;

- OCHOBHBIE THTIBI AU(DEepeHITNATBLHBIX YPaBHEHU;



- OCHOBHBIC 3aKOHBI PpACHPEACIICHHS] IUCKPETHOM W HEHPEPHIBHOM
CJIy9aiiHbIX BEJTUYHH;

- 0OazoBble MeToAbl cOopa, aHanmM3a W O00pabOTKM  pe3yJbTaTOB
CTAaTHCTUYCCKUX JAHHBIX HAOTIOACHUA IS TPAKTUICCKUX TETICH.

YMmern:

- BBINOJIHATH Pa3IMYHbIC OINEpallMM C BEKTOpAaMU M TPUMEHSTh UX IS
pelIeHus 3a/1ay;

- COCTaBJISITh YPABHEHUS PA3TUYHBIX T€OMETPUUYECKUX 0OBEKTOB;

- HAXOJIUTh MPEJEIIbl U MPOU3BOAHBIC (YHKIIMU OJTHON IMEPEMEHHOI;

- HAXOJIUTh YaCTHBIE ITPOU3BOJIHBIC (DYHKIIMHU HECKOJIBKUX MTEPEMEHHBIX;

- BRIUMCIISITh MHTErPAJIbI OT (YHKIMI OJTHOM U HECKOJIBKUX TTEPEMEHHBIX;

- BBIUUCJISITh MHTETPAJIBI BJIOJIh KPUBOM HA IJIOCKOCTH U B IPOCTPAHCTRBE;

- YCTaHABIUBATh 3aKOHBI PACIPEICIICHUS CIIy4YalHbIX BEJIMUUH U BEIYUCIISTh
HEKOTOPBIE YHCIIOBBIE XapaKTEPUCTUKH,

- TpPEACTaBlATh TrpadUUeCKd CTATUCTUYECKUE JIaHHBIC, PACCUUTHIBATH
MOoKa3aTelIu, WX XapaKTepU3ylollMe, W MHTEPIPETUPOBATh IMOJYYECHHBIC
pe3yJIbTaTHI.

Baagern:

- BEKTOPHBIM ¥ KOOPAWHATHBIM METOJIAMH PEIICHUs 3a]a4 JjIsl IPUMEHEHUS
B Pa3JIMYHBIX 00JIACTAX YUEOHOM WIIU UCCIIEIOBATEIIbCKON AESTEILHOCTH;

- HaBbIKaMH JU(PEpPEeHIIMATBHOTO W HWHTErPAIBHOTO WCUUCICHUS IS
pelIeHus ¥ aHain3a 3a1a4 MEXaHUKU, (PU3UKU U €CTECTBO3HAHMUS;

- YMEHUEM aHaJIM3UpOBATh CUTyalldHd, BKIIOYAIOIIME  DBJIEMEHTHI
CIIy4allHOCTH, U UCTOJIb30BaTh BEPOATHOCTHBIE METO/IbI JJIsl IPUHSITHUSL PEUICHUN.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIIA).

OO0masi TpyIOEMKOCTh JTUCHUIUIMHBI (MOaynsi) cocraBiser 12 3.e. (432
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (oOpME KOHTAaKTHOM paboOThbI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAMU W (WIKM)  JHIAMHU,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KonnuecTBo yacoB

Tun y4eOHBIX 3aHATHI Cemectp

Bcero

Nel No2 Ne3

KonrakTHas paboTa Ipu npoBeleHHN YUeOHBIX 3aHATHI (BCEro): 240 96 80 64




B tom uncie:

3aHATUA JTEKLUOHHOTO TUIIA 112 48 32 32

3aHATHSI CEMUHAPCKOTO TUIIA 128 48 48 32

3.3. O6peM auCHUIUIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENBHOM pPabOTHI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
He1arornyecKuMu padoOTHUKAaMU | (MJIN) JIMIIAMU, IPUBJIEKAEMBIMU K peaTn3alun
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX  YCJIOBHUSIX, NpPU MPOBEACHUU
MPOMEKYTOUHOM aTTecTallu cocTapisieT 192 akageMuyeckux 4aca (OB).

3.4. Ilpu 0Oy4eHnu o HHANBUAYAIbHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4YeHUH, 00bEeM TUCITUTIINHBI (MOMYJIS) MOKET OBITh pean30BaH
MOJIHOCTBIO B (POPME CaMOCTOSITENBHOU padOThl 00yYaIOIUXCs, a TAKKe B (hopme
KOHTAaKTHOM pabOThl OOYyYalOIIUXCSl C MEAAroruHuecKuMu paOOTHUKaMU U (WIIH)
JUIAMH, TIPUBIIEKAEMBIMH K peain3aliiu 00pa30oBaTeIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPY NMPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprkaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/n

1 |DnemeHTbI BEKTOPHOI! ainreopsl.

FeoMeTpI/I'-IeCKaH HUHTEPIIPETALINA BEKTOPOB U JIMHEHHBIS ornepany Haa HUMU.
PaccmarpuBaemble BOIIPOCHL:

- OCHOBHBIC ITOHATHA CBO60,I[HBIX, CKOJIB3IIUX U CBA3aHHBIX BEKTOPOB;

- TUHEHHBIC OIrepalry Hal BEKTOpaMHu U UX CBOﬁCTBa;

- OHATHE TUHEWHOTO (BEKTOPHOTO) MPOCTPAHCTBA, IPUMEPHI TMHEHHBIX MTPOCTPAHCTB.

2 |DmeMeHTHI BEKTOPHOMH aiareOphl.

AnreOpanueckas UHTEPIPETAIHS BEKTOPOB M JSHCTBUS HAJl HUMH.
PaccmarpuBaemble BOIPOCHL:

- TUHEHHAS 3aBUCUMOCTh M HE3aBUCUMOCTb CUCTEMBI BEKTOPOB, CBOﬁCTBa;
- onpeienenye Oasuca U pa3MEPHOCTH JINHEHHOTO MPOCTPAHCTBA.

- KOOpAMHATHI BEKTOpa B H6azuce;

- AHCTBHS HAJl BEKTOPaMH B KOOPAWHATAX.

3 |D7eMeHTH BEKTOPHOH anreOphl.

Martpuiibl 1 BEKTOPBI.

PaccmarpuBaembie BOIPOCHI:

- MaTPHIIbl U OCHOBHBIE MOHSTHS, CBA3aHHbIE C HUMH: TUIIbl MATPULI, OTIPEJIETUTENb MATPHUII;
- JIMHEHbIE ONepaluy HajJ MaTpUIlaMHU U UX CBOMCTBA;

- MaTpuvHas (popma 3anucHu BEKTOPOB U ACWCTBHN HaJl HUMU;

- JINHEIHasi HE3aBUCUMOCTh BEKTOPOB U OTIPE/IETUTEh MATPHUIIBL.

4 |DneMeHThl BEKTOPHOMU anreOpsl.
CKaJ’IHpHOC MMPOU3BCACHUC BEKTOPOB.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

PaccmarpuBaeMble BOIIPOCHL:

- CKaJSIPHOE MPOU3BE/ICHNUE BEKTOPOB, CBOMCTBA, TEOMETPUUCCKUI U HUIHICCKHIA CMBICT;
- OHATHE eBKJINI0BA MPOCTPAHCTBA, OPTOTOHANBHBIN (OPTOHOPMHUPOBAHHBIN) O6a3HC;

- IPOEKIIMS BEKTOPa Ha OCh U HAMPABIISAIOLINE KOCHHYCHI BEKTOPA;

- CHCTEMBI KOOpAnHAT: apHUHHAS, MPAMOYTOIbHASI ACKapTOBA, MOJSAPHASL.

DJIEMEHTHI BEKTOPHOU alreOphl.

BexTopHOE mpom3BeieHHE BEKTOPOB.

PaccmarpruBaeMbie BOTIPOCHL:

- OpHUEHTAIUS IPOCTPAHCTBA;

- ITIOHATHE BEKTOPHOT'O IPOU3BEACHN, CBOI\/'ICTBEI;

- KOOPAUHATHOC MPEACTABJICHUC BCKTOPHOI'O MIPONU3BCACHU A,

- FeOMeTpI/I‘IeCKI/Iﬁ u (bHSquCKPII;lI CMBICJI BEKTOPHOT'O IPOU3BEACHUA.

DJIEMEHTHI BEKTOPHOU alreOphI.

CMelra"nHoe u ﬂBOﬁHOC BEKTOPHOC IMPONU3BCACHNA BEKTOPOB.
PaCCManI/IBaCMLIe BOIIPOCHI:

- IOHATHUE CMCUIAHHOT'O ITPOU3BCACHUA, CBOﬁCTBa;

- KOOPAWHATHOC NPCACTABJICHUC CMCIIAHHOI'O IIPONU3BEACHN A,
- FeOMeTpI/ILIeCKI/Iﬁ CMBICJI CMCITAHHOI'O IIPONU3BEACHUS;

- IOHATUC HBOﬁHOFO BCKTOPHOI'O ITPOU3BCACHUS.

AHanutHueckas IeoMCTpusl.

IIpsimast TMHUA HA IIIOCKOCTH.

PaccMarpuBaeMble BOIPOCHL:

- KAHOHMYECKOoe YpaBHEHHE MPsIMOii;

- MapaMeTPUUIECKOe 3aJaHne MPSIMOH;

- YpaBHEHHE TIPSIMOH C YTIOBBIM KO3 PHIIEeHTOM;

- o01ee ypaBHEHHE TPSIMOIT;

- YpaBHEHHE NPSIMOH B OTpE3Kax;

- B3aMMHOE PACIIOJIOKECHHUE ABYX HPSAMBIX Ha INIOCKOCTH;
- YTOJI MEXIY TPSMBIMH.

AHanuTtHueckas TeoOMETpHusl.

KpuBsle BTOpOro nopsijka Ha IIOCKOCTH.

PaccmarpuBaemble BOIPOCHL:

- JUIATIC: KAHOHMYECKOE yPaBHEHHE, TeOMETPHUECKHE U ONITHYECKNE CBOWCTBA;

- rurep6oIIa: KAHOHUYECKOE ypaBHEHHE, TeOMETPUUECKHE U ONITHYECKHE CBOMCTBA;
- mapa0oJa: KAHOHHYECKOE ypaBHEHHE, TEOMETPHUUECKHE 1 ONITHYECKHUE CBOMCTBA.

AHanmuTAueckasi TeoOMeTpHsl.
Knaccugukarust KpuBBIX BTOPOTO MOPSAKA.
PaccmarpuBaemble BOIPOCHL:

- o011iee ypaBHEHHE KPUBOW BTOPOTO MOPSIKA;
- HEBBIPOJK/ICHHBIEC KPUBBIE;

- BBIPOXK/JICHHbIE KPHBBIE.

10

AHanmuTAYecKasi TeOMETPHSI.

[Tapamerpuyeckue ¥ NOJISPHbIE YPaBHEHNS KPUBBIX BTOPOTO MOPSAKA HA TUNIOCKOCTH.
PaccmaTpuBaemble BOIPOCHI:

- OoCTpoeHue rpaduKa JMHUH, 33/JaHHON ITapaMeTpHIECcKH;

- MOCTpoeHUe rpaduKa JIMHUH, 3aJaHHOH B TOJSIPHON cHCTEME KOOPMHAT;

- mMapaMeTpUIecKue YpaBHEHUS IUIHUIICA, THIIEPOOIBI U TapadoIIbl;

- IOJISIPHBIE YPaBHEHHUS HIUIHIICA, THIIEPOOIIBI M TapaboJIbl.

11

AHanutnueckas TeoOMCETpus.
IInockocts B MPOCTPAHCTBE.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

PaccMaTpuBaembie BOIPOCH:

- KAHOHUYECKOE YPaBHEHHE [IOCKOCTH;

- of1Iiee ypaBHEHHE TIIOCKOCTH;

- ypaBHEHHE IIOCKOCTH B OTPE3KaXx;

- B3aMMHOC PACIOJIOKCHHUE IBYX MIIOCKOCTEH

12

AHanuTHyeckas TCOMETPU.

[psimast TMHYUS B IPOCTPAHCTBE.

PaccmarpuBaeMble BOIIPOCHI:

- KAHOHUYECKOE YpaBHCHUE IPSIMO;

- mapaMeTpUUYecKoe 3aJaHue IPsIMOii;

- B3aMMHOE PACIMOJIOKCHHUE IBYX MPSIMBIX B IPOCTPAHCTBE;

- B3aMMHOE PACIIOIOKEHHIE NPSIMOI U IUIOCKOCTU B TIPOCTPAHCTBE.

13

AHamnTHueckas TCOMETpU.

IToBepxHOCTH BTOPOTO MOpsifKa (0030pHast).

PaccMaTpuBaembie BOIPOCH:

- MOBEPXHOCTH BPAIICHUSI: ITUIICOU], THIIEPOOIOUIbI, TapaboIoH b,
- [UITHHIPUYECKHIE TIOBEPXHOCTH;

- KOHUYECKasl TIOBEPXHOCTB;

- KOHUYECKUE CCUCHUSI.

14

DJeMEeHTHl MaTeMaTHYeCKOTO aHaJIn3a. [[I/I(b(l)epeHI_II/IaHBHOC HCYHUCIICHHUC.
DyHKIMS OJHON IEPEMEHHOM.

PaccMarpuBaeMble BOIPOCHL:

- OCHOBHBIE MOHATHS (QYHKIMH OJJHOH IIEPEMEHHOM;

- YUCIIOBAas MOCIEJ0BATENBHOCTS;

- croco0bI 3aanus PYHKIUH OJHON epeMEHHOM;

- JJIEMEHTapHBIE QYHKIMN U X TPAPHKH.

15

DJeMeHTB MaTeMaTHIecKoro aHanm3a. JnddepeHnuanbHoe HCUUCIeSHHE.
IIpenen GpyHKIUN OXHON IEPEMEHHOM.

PaccmarpuBaemble BOIPOCHL:

- Ipeiell YUCIIOBOH MOCIIeJOBaTeIbHOCTH, CBOHCTBA;

- npefen GYHKIUY B TOUYKE, OJHOCTOPOHHHE IIPEJIeIIbl;

- npenen QyHKIMU Ha OECKOHEYHOCTH;

- CBOMCTBa npejena QyHKIUH;

- BU/IBI HEOTIPE/ICICHHOCTEH, CBSA3aHHBIX C BBIYMCIICHUEM Tpejeria QyHKIIH.

16

DneMeHThl MaTeMaTUYeCcKoro aHanu3a. JuddepennuanbHoe HCUUCIEHUE.
IlepBelil 1 BTOpOil 3amMeydarenbHbIE IPEEIb.

PaccmarpuBaemble BOIPOCHL:

- IEPBBIi 3aMeyaTeNbHbII NIPEEIl U €r0 CIEACTBHUS;

- BTOpOM 3aMeyaTesibHbIN MPeell U ero CleCTBUS;

- HEOTIPEIeNIEHHOCTh, CBA3aHHAs C BEIYUCICHHEM BTOPOTO 3aMEUYaTeIbHOTO Mpe/Iesa;

- MOHATHE SKBUBAJICHTHBIX (DYHKINH, Ta0IHI[a SKBUBAJICHTHOCTE];

- OCHOBHBIE TTOHATHS HETIPEPHIBHOCTH (DYHKIIMK B TOUKE M HA MHOXKECTBE;

- TOYKH pa3pbiBa (QyHKIHUH.

17

DneMeHThl MaTeMaTU4YecKoro aHanuza. JuddepennuanbHoe UCUUCICHUE.

[IponsBoaHas PyHKIUHM OJHOW IEPEMEHHOM.

PaccmarpuBaemble BOIPOCHI:

- OTIpeIeIIeHHEe MPOU3BOIHOM (PYHKIIMK B TOUKE, TEOMETPUIECKUHN M (PU3UIECKHI CMBICI TIPOU3BOTHOM;

- TabJIUIIAa TPOM3BOHBIX JIEMEHTAPHBIX (DYHKIINH;

- mpaBwia TU(GepeHIIMPOBAHU: CYMMBI, TPOU3BEACHUS B YACTHOTO ABYX (YHKIMH, CTIOKHOHN (DyHKITHH.
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18

DJeMeHTBl MaTeMaTHuecKoro aHanusa. JuddepennuanbHoe HCUUCICHHE.
Juddepennnan Gpynkunu onHo# nepemenHoit. [1pasuino Jlonurans.

PaccmarpuBaeMble BOIIPOCHL:

- nousiTre nuddepennuana GyHKINU U ero TeOMETPHIECKUI CMBICTT;

- OTJIMYME TIpHUpalieHus u quddepenipana GyHKINN OHON TepeMEHHOMH;

- npasuiio JlonuTais s packpbITHs HeomnpeeaeHHoctel suna 0/0 , ?7/7.

19

DJeMeHTBl MaTeMaTHuecKoro aHanu3a. JuddepeHnuanbHoe HCUnCIeHHE.
IIpon3BoaHBIe GYHKINHU BBHICIIAX MOPSAKOB.

PaccMaTpuBaeMbie BOIPOCH:

- ITIOHATHUEC TPOU3BOIHBIX ('I)yHKL[I/II/I BBICIIHUX IMOPSAKOB U UX BBIYMCIICHUE,

- BBIIIYKJIOCTb U BOTHYTOCTb (byHKIII/Iﬁ Ha UHTEpBAJIC, TOYKU neperMGa;

- FEOMETPUYECKUN 1 (PU3MUECKUH CMBICII TIPOU3BOJHOM (DYHKIIMHM BTOPOTO MOPSIIIKA.

20

DJIeMEeHThl MaTEeMaTHYEeCKOTO aHaJIN3a. Z[I/I(b(l)epeHHI/IaHBHOG HCYUCIICHHUC.
[Mpunoxenue npeaenoB U upGepeHHaIbHOI0 HCUUCICHHs PYHKIIMU OJHOW IIEPEMEHHON.
PaccmarpuBaeMble BOIIPOCHL:

- IOCTPOEHHE ICKH3a rpaduka QyHKINH C UCTIOIb30BaHUEM IPECIIOB;

- HAXOXK/ICHUE ACHMIITOT IpadyiKka (pyHKIHH;

- MCcCIIeIOBaHUe NOBeACHUS M (HOpMBI rpadrka QYHKIIME Ha HHTEpBae;

- HAXOXKICHHE HanOOJbLIEero (HAMMEHBILET0) 3HaYeHHH (yHKIIMN Ha IPOMEKYTKE.

21

DJeMEeHTHl MaTeMaTHYeCKOTO aHaJIn3a. HH(b(bepeHHI/IaHBHOC HCUYHCIICHHUC.
ODYHKIUS HECKOJIBKUX (ABYX) IEPEMEHHBIX.

PaccMarpuBaeMble BOIIPOCHL:

- OCHOBHBIE MOHATHS (QYHKIIMH HECKOJIBbKHX (ABYX) MEPEMEHHBIX;

- croco0bI 3aganust QYHKIMH ABYX IIEPEMEHHBIX;

- YaCTHbIE IPON3BOIHBIC IIEPBOTO MOPSIIKA M MX TEOMETPUIECKUH CMBICT;

- OHATHE MOJTHOTO A PepeHnrana u ero reOMETPHIECKAN CMBICIT.

22

DJeMeHTH MaTeMaTHIecKoro aHanu3a. JuddepeHnuanbHoe HCUNCIeHHE.

YacTHble MPOU3BOJIHbIE BTOPOTO MOPSAKA

PaccmarpuBaemble BOIPOCHL:

- YaCTHBIX NMPOU3BOIHBIX BTOPOTO MOPAAKa (PYHKIMH ABYX ITEPEMEHHBIX;

- OMPCACIICHUEC CMCIIAHHBIX YaCTHBIX IMTPOU3BOAHBIX; YTBEPIKACHHUEC O PABCHCTBEC CMCIIAHHBIX YaCTHBIX
IMPONU3BOJHBIX;

- 9KcTpeMyM (YHKIIHU JBYX EPEMEHHEBIX.

23

DneMeHThl MaTeMaTUYeCcKoro aHanu3a. JuddepennuanbHoe HCUUCIEHUE.
[Ipon3BoaHas 10 HAMIPABICHUIO U TPAJUECHT (QYHKIUH HECKOIBKUX (IBYX) MEPEMECHHBIX.
PaCCManI/IBaGMHC BOIIPOCHI:

- IpoM3BO/IHAsE (DYHKIMH JIBYX IIEPEMEHHBIX 110 HANPABJICHHIO U €€ (PU3UUECKUI CMBICIT;

- OCHOBHBIE CBOMCTBA IIPOU3BOJIHOI 110 HANIPABJICHMUIO;

- rpaiueHT QyHKIUH JBYX IEPEMEHHBIX B TOUKE U ero (U3UUECKUN 1 TE€OMETPHUYECKUI CMBICIT;
- HEKOTOPbIE CBOMCTBA rpajineHTa QyHKINH JBYX HEPEMEHHBIX.

24

DneMeHThl MaTeMaTUYeCcKoro aHanu3a. JuddepennuanbHoe HCUUCIEHUE.
O630pHa${ JICKIUA 110 MaTepHrajiaM IMepBOro cemecTpa.

PaCCManI/IBaCMLIC BOIIPOCHI:

- reoMeTpuieckas u anre6pa1/1quKaﬂ HHTEpIIpETAlld BEKTOPOB, ,HCI\/'ICTBI/IC HaJl BEKTOpaMU;
- npezes GYHKIUH OJHOW IIepeMEHHON U €ro IIPUMEHCHHE;

- MPOM3BOIHAS (PYHKIIUH OJHOM EPEMEHHON 1 €€ IPUMEHEHHE,

- YaCTHBIE IPOU3BOJHBIE (DYHKINH ABYX NMEPEMEHHBIX U UX MPHUMEHEHHE.

25

WuTerpanbHoe ucuncienre GyHKIUNA OJHON epEMEHHOM.
Heonpenenenuslii nHTErpal.
PaccmarpuBaemMblie BOpoCHI:
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- ompeeIIeHNs IEpBOOOPAa3HON M HEOTIPEIEICHHOTO HHTETpaIa;
- CBOWCTBA HEOIIPEICIICHHBIX UHTETPAJIOB,;
- TabJIMIa MHTETPAJIOB JIEMEHTAPHBIX QYHKIMH

26

HHTerpanbHOe ucYUCIIeHHe PYHKIIUN OJTHON TTEPEMEHHOM.
OCHOBHEIE METOAbl UHTCTPUPOBAHUA.

PaccmarpuBaeMbie BOTIPOCHL:

- IPOCTENIINE METOABI UHTETPUPOBAHMUS;

- METOJI ITO/IBEJICHUS O] 3HAaK TudQepeHnnana;

- METO MHTETPUPOBAHUA 110 YACTAM.

27

WuTerpanpHoe ucuncnenne GyHKIUNA OJHON ePEMEHHOM.
WuterpupoBanue 1poOHO - paliOHANbHON QYHKINH.

PaccmarpuBaeMblie BOpOCHI:

- TUITBI IPOCTEHIINX APOOEH M UX MHTETPUPOBAHKE;

- pa3yiokeHue JPOOHO - pAIOHATBFHON (QYHKIIUN B CyMMY MPOCTCHIINX TPOOEH;
- METOJ] HEOTIPENEIEHHBIX KO (PPHUIUECHTOB.

28

WNurerpanbHoe ucurciaeHue pyHKUNUN OJTHOM EpEMEHHOM.
VHTerpupoBaHne TPUTOHOMETPHICCKHX (HYHKIUH.

PaccmarpuBaeMble BOIIPOCHL:

- HHTEerpajbl BUAa ?-cos™n (X)*sinm (x)dx;

- HHTErpajbl BUaa ?-cos(nx)esin(mx)dx;

- YHHBepcaJbHasi TPUTOHOMETPHYECKas! OICTaHOBKA.

29

WHTerpanbHOE UCYHCICHUE (PYHKIIMU OHOM MTepeMEHHOM.
WHTerpupoBanne NppanioHaIbHBIX (yHKITHIA.

PaccmarpuBaeMbie BOTIPOCH:

- uarerpansl Buga ?-f(x,v(n_1 &(ax+b)/(c[+d),?,v(n_k &(ax+b)/(c[+d)) dx;
- uHTerpansl Buaa ?-(ax+h)/(v(x"2 +px+q)) dx;

- uarerpans Buaa ?-(dx)/(((mx+n))"s v(x"2 +px+q)); s=1,2;

- CBEJIEHHE K MHTErpaly OT TPUTOHOMETPHUYECKON (DYHKIIUH.

30

WuTterpanbHoe ucunciaeHne GyHKIUU OHOM epeMeHHOM.
OnpenenéHHble HHTErpalIbl/

PaccmarpuBaemble BOIPOCHL:

- IOHSTHE OMPEJICIICHHOTO MHTETPAJIA M €T0 TEOMETPHUECKUH CMBICIT;
- CBOWCTBA ONPE/IEIEHHOTO UHTETPANA;

- popmyna Herotona-JleiiOHHMIA;

- 3aMEHBI IEPEMEHHOM B ONPEICIIEHHOM HHTETPAIE;

- HHTETPUPOBAHMS 10 YACTSIM.

31

WuTterpanbHoe ucunciaeHne GyHKIUU OHOM epeMeHHOM.
HecoOcTBeHHBINM HHTETPAT.

PaccmarpuBaemble BOIPOCHL:

- MOHATHE HECOOCTBEHHOTO MHTErpaa MepBoro poja;

- IOHSTHE HECOOCTBEHHOTO MHTETrpajia BTOPOTO POJa;

- IOHSITHE CXOANMOCTH M PACXOIMMOCTH HECOOCTBEHHOTO HHTETpaJa.

32

HuTerpanbHoe ucuucienue GyHKIUU OJJHOW EPEMEHHOI.

HpPIJ'IO)KCHI/IC OIIPEACIICHHOI'O U HECOOCTBEHHOI'O HUHTETPaJIOB.

PaccmarpuBaemble BOIIPOCHI:

- TEOMETPUIECKOE PHUIIOKEHHUE: TUIOMIAas GUTYPHI, JUTNHA AYTH KPUBOI, 00bEMBI TEJ, IJIOMIAIb
MIOBEPXHOCTEN;

- (puzHyecKoe MPIIIOKEHNE: CKOPOCTh, paboTa CHIIBI, CTATHYECKHE MOMEHTHI M IEHTP TSKECTH,
KOJIMYECTBO DJICKTPHUUCCTBA YEPE3 MONEPEUHOE CCUCHUE ITPOBOAHUKA,

- FCOMETPUICCKUE U MECXAaHUYCCKUE ITPUITOKECHUSA HECOOCTBEHHOIO HUHTETpaIa 1-To poaa.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

33

JuddepeHumanbabie ypaBHEHHS.

OO0bIKHOBEHHBIE MU epeHIATbHBIC YPaBHCHHS. Y PaBHCHHH TIEPBOTO MOPSIIKA.
PaccmarpuBaeMbie BOIPOCHI:

- OCHOBHBIC TIOHSITHS: ONIPEICIICHUE, TIOPSIIOK YPaBHEHHUsI, YaCTHOE U O0IIIee PeIICHuUS;

- Teopema Kolim 0 CyIiecTBOBaHUM M SAMHCTBCHHOCTHU PEIICHUS YpaBHEHU [-T0 mopsijka;
- TCOMETPUYCCKHUI cMbICT Teopembl Ko,

- 3a1a4ya Koy u € reoMeTpuuecKuid CMBICIL.

34 | duddepennmanbabie ypaBHEHUS.
Bune! muddepeHnHaNbHEIX ypaBHEHUH IIEPBOTO MOPSAKA.
PaccmarpuBaeMble BOIIPOCHL:
- YPaBHEHHUS C Pa3JICICHHBIMU U Pa3ACISIOIINMHUCS IEPEMEHHBIMI;
- OJTHOPOJIHBIE YPaBHEHHST;
- YpaBHEHHUS, CBOJIUMBIE K OJJHOPOTHBIM.
35 |duddepenunanbapie ypaBHEHUS.
Buzel muddepeHNHaNBHEIX ypaBHEHHUH IEPBOTO MOPSAKA.
PaccmarpuBaeMble BOIIPOCHL:
- IMHEHHBIC YPaBHEHUSI IEPBOTO ITOPSIIKA;
- ypaBHeHue beprym;
- ypaBHEHHE B NOJNHBIX U PepeHInanax.
36 |dAuddepenunanbapie ypaBHEHUS.
OObIkHOBEHHbIE AU epeHInATbHBIC YPABHEHHUS BHICIIHX MTOPSIIKOB.
PaccMarpuBaeMble BOIIPOCHL:
- OCHOBHBIE MOHATHS: ONPE/IeICHIE, YaCTHOE U 00lee peleHus;
- TeopeMa Komm o cyIecTBOBaHUH M €IUHCTBCHHOCTH PEIICHUS YPaBHEHUS N-TO MOPAAKA;
- 3agada Komm;
- IOHATHE KOMIUIEKCHOTO YHCIIA, €T0 3aIliCh, PEICHUE KBaJPAaTHBIX YPaBHCHUI.
37 |duddepennmansabie ypaBHEHUS.
JuddepennnanbHple ypaBHEHHUS, JOIMYCKAOIIUE TIOHKEHUE OPS/IKa.
PaccmarpuBaemble BOIPOCHL:
- npocreiiiee nuddepeHimanpHoe ypaBHeHue n -ro nopsiaka y*((n)) =f (x);
- ypaBHEHHE BTOPOTO MOpsiIKa, He coaepxaiiee Gpynkimu y=f(x);
- ypaBHEHHE BTOPOTO TOPsAKA, HE COo/IepKallee He3aBUCUMYIO TIEPEMEHHYIO X.
38 |duddepennmansapie ypaBHEHUSI.
OnuopopHoe JuHelHoe auddepeHIransHoe ypaBHEHHE N-T'0 MOPSKa C HOCTOSHHBIMH KO3 UIIHEHTaMH.
PaccmarpuBaeMbie BOIIPOCHL:
- OCHOBHBIC MOHSTHSL: ONpeIeNICHIE, TNHEHHAS 3aBUCUMOCTb U HE3aBUCUMOCTb PEILCHUIA;
- CBOWCTBA pelleHHUH JIMHEHHOT0 0JHOPOJHOTO AN HEepeHIINaIBHOTO YPaBHEHHUS;
- CTPYKTypa OOIIEero PeHICHHUs JINHEHHOTO OHOPOIHOTO AU (HEePEHIINATHLHOTO YPaBHEHUS;
- pelIeHue JIMHEWHOT0 0THOPOAHOTO T depeHInalbHOr0 ypaBHEHHS BTOPOTO HOPSAKA C TOCTOSHHBIMU
k03¢ dHULneHTaMu.
39 |duddepennmansabie ypaBHEHUSI.
Heonnopoanoe nunelinoe nuddepeHnuansHoe ypaBHEHHE N-TO MOPSIIKa ¢ TOCTOSIHHBIMU
K03 pHIHeHTaMU.
PaccmaTpuBaemble BOIIPOCHI:
- OCHOBHBIE TTOHSITHS;
- CTPYKTYpa O0IIEero pemeHus JMHEHHOTO HEOAHOPOIHOTO AU(dEepeHIINaTbLHOTO YPaBHEHNUS,
- YaCTHOE pelIeHHe YPaBHEHHUS BTOPOTO MOPSIJIKA C TPABOil YaCThiO CIELHUAIBHOTO BUIa
f(x)=e"(?x) * P_n (x).
40 |duddepeHnmansHbie ypaBHEHUS.

Pemenne nmuneitHoro HeotHOPOAHOTO MM hepeHInaIFHOTO ypaBHEHHS BTOPOTO MOPSAKA.
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PaccmarpuBaeMble BOIIPOCHL:

- YaCTHOE pelIeHHEe YPaBHEHHUS BTOPOT'o MOPSIJIKA C TPaBOil YacThIO CIEUAIBHOTO BHIA

f(X)= e™N(?x) * (P_n (x)cos(?x)+Q _n (x)sin(?x))

- YaCcTHOE pelieHne ypaBHeHus ¢ npasoii yacTeio f(x)=f 1 (x)+f 2 (x);

- METOJ1 BapHalli IPON3BOJILHBIX ITOCTOSHHBIX JUISl HAX0XKJCHUS YaCTHOTO PEIICHHs YPaBHEHHUS C JII000H
npaBoii yacTeio f(x).

41

KpartHsle 1 KpUBOIMHENHBIE HHTETPAJIBIL.

KpatHnsie nnTerpans.

PaccmaTpuBaemble BOIPOCH:

- OCHOBHBIC TTOHATHS;

- TEOMETPUYECKUI CMBICTT IBOMHOrO HHTErpaa;

- CBOMCTBA ABOMHOI'O MHTErpaa,

- BEIYHCJICHHE IBOMHOTO MHTETPaIa 110 NPSMOYTOIEHON 001aCcTH;
- mpocTeine 06JacTH UHTErPUPOBAHUSL.

42

KpatHblie 1 KpUBOJIMHEHHBIE UHTETPAIbI.

Brruucienue ABOWHOr0 UHTErpaa.

PaccmarpuBaembie BOIPOCHI:

- BBIYUCJICHUE IBOMHOTO UHTETPajia B IEKAPTOBON CUCTEME KOOPIUHAT;
- 3aM€Ha MEPEMEHHBIX B IBOMHOM HHTETpaE;

- BBIUHCJICHUE JBOMHOTO MHTErpalia B MOJISPHONU CUCTEME KOOPIUHAT.

43

KpatHblie 1 KpUBOJIMHEHHBIE UHTETPAIbI.

KpuBonuueitHbIil HHTETpa.

PaccMarpuBaeMble BOIIPOCHL:

- OCHOBHBIC TTOHATHSA: KPUBOJIMHEIHBIE HHTETPAIIBI IO JUIMHE AYTH U IO KOOPIUHATAM;
- (pu3MUECKUN ¥ TEOMETPHUUECKUI CMBICIT;

- OCHOBHBIE CBOWCTBA;

- BEIYHCJICHHE KPUBOJIMHEIHOTO HHTETpana, opmyna ['puna.

44

KpartHsle 1 KpUBOJIMHENHBIE HHTETPAIIBI.

MexaHu4ecKye MPUIOKEHHST KPUBOIHHEHHBIX HHTETPAJIOB.
PaccmarpuBaemble BOIPOCHL:

- BBIUHCJIEHUE MACCHI MIJIOCKOI KPUBOI;

- BBIYUCIICHHE CTATUCTHYECKHX MOMEHTOB U KOOPAUHAT LIEHTPA TAXKECTH;
- BEIYHCIIEHHE Pa0OTHI BEKTOPHOTO TOJISI.

45

Teopust BEpOATHOCTEN.

Crny4aiiHbIC COOBITHS.

PaccmaTpuBaemble BOTIPOCH:

- OCHOBHBIC TTOHATUA HIKOJIBHOT'O Kypca: CHy‘-IafIHbIe COOBITHUS U HeﬁCTBI/IH HaJl HUMH, KJIaCCUYCCKasa
(hopMyia BEpOSITHOCTH, TEOPEMBI O CIIOKEHHU U MIPOU3BEACHUH BEPOSITHOCTEH;

- (hopmyna momnHOM BepossTHOCTH, popmyrna baiieca;

- cxema beprymm u opmyier bepaynm, Jlamaca, [Tyaccona.

46

Teopus BEpOATHOCTEN.

JluckpeTHbIe cy4aliHble BEIMUYHHBIL.

PaccmarpuBaeMblie BOpOCHL:

- OCHOBHBIE MOHATHSA: CllydaliHasl BEAMYUHA, IUCKPETHAS! U HEMPEPhIBHASI C1y4aliHble BEJIMYHHBL,
CllydaiiHasi BeIMYMHA CMEIIAaHHOTO TUIIA;

- crocoObl 3a/TaHUs JUCKPETHOHN CITydaifHOW BETUYHHEI, Tpaduueckoe n300pakeHue;

- YHCJIOBBIE XapaAKTEPUCTUKU JUCKPETHOM CllydyaliHOW BEJIMYMHBI U UX CBOMCTBA;

- (pyHKIIHSA pacmipeee s BEpOATHOCTEH CITydaifHOH BEIMYMHBI U €€ CBOWCTBA,

- (pyHKIIMS pacmipenee s BEpOATHOCTEH AUCKPETHOH CITydaifHON BEIIMYHHBL.
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47

Teopust BEpOATHOCTEN.

3aKoHBI pacnpeneneHns AUCKPETHON ClIydaifHON BETUUUHBI.
PaccmarpuBaembie BOIPOCHL:

- PaBHOMEPHOE PACHpEEICHHUE, YUCIOBBIE XapaKTEPUCTHKH;

- OMHOMHAIILHOE PACIpeeNICHNE, YHCIIOBbIE XapaKTePUCTHKH;

- pacnipenenenue [lyaccona, YUCIIOBBIE XapaKTEPUCTHKH;

- TEOMETPUYECKOE PACIPEEIICHHE, YUCIOBBIE XapaKTEPUCTUKHY;

- THIIEPTeOMETPUYECKOE PACIIPEEIEHUE, YHCIOBBIE XaPAKTEPHCTUKH.

48

Teopust BEpOATHOCTEN.

HenpepbiBHBIE Cily4aiiHbIE BEIUYUHBI.

PaccmarpuBaeMblie BOpOCHI:

- IJIOTHOCTH paclpeesIeHHs] BEpOATHOCTEH HENPEPhIBHON CIy4aifHON BEIMYMHBI, OCHOBHOE CBOIICTBO;
- CHIOCOOBI 3aaHUs HENPEPBIBHOI CITy4aiiHOW BEJIMYHMHBL;

- YHCJIOBBIE XapaKTEePUCTUKU HEMPEPHIBHOMN CIy4aliHOW BETUYHHEI,

- CITOCOOBI BBIUUCIICHUS BEPOATHOCTH HEMPEPHIBHOHN CIIy4aifHOM BEIMYMHBI U3 IPOMEKYTKA.

49

Teopust BEpOATHOCTEN.

3aKOHBI pacIpeeiIeHHs] HEIPEPHIBHON CITyYailHON BEIMYUHBL.

PaccmaTpuBaemble BOTIPOCH:

- PaBHOMEPHOE pacIpeeeHHE;

- IOKa3aTebHbIN 3aKOH paclpeAeieHHs;

- YUCJIOBBIE XapaKTEPUCTUKH, (DYHKIHS pacipenesieHns, GopMyIa BEpOsSTHOCTH HENPEPBIBHOM CiydaiHON
BEJIMYHMHBI U3 POMEXKYTKA.

50

Teopus BeposSITHOCTEM.

HopmaneHblii 3aK0H pacnpeesieHusl HENPepbIBHOM CTy4yalHOM BETUYHHBI.
PaccmaTpuBaeMblie BOpOCHI:

- HOpMaJbHBIH 3aKOH pacmpesencHus (3akoH ['aycca);

- YUCIIOBBIE XapaKTEPUCTHUKH;

- rpaMK IUNIOTHOCTH paclpeie]IeHUs] HOpMAIbHON cIydaiHOH BenmuuHbl (kpuBas ['aycca);
- CTaHJApTHBIM HOPMAaJIbHBIH 3aKOH PACIPEACICHUS;

- byHKIMSA pacnpenene sl HOpMAIbHON CITydaifHOI BeTMUMHBI;

- popMyIia BEpOSATHOCTH HOPMAIBHO paclpeneN€HHON CITyYailHON BETMYUHBL;

- IPABUJIO KTPEX CUTMM.

51

Teopust BEpOATHOCTEN.

3akoH OonbIux yuceln. LleHTpanbHas npenenpHas Teopema.

PaccmaTpuBaemble BOTIPOCHI:

- HepaBeHCTBO YeObImERa;

- reopembl UeOrméBa u beprymy;

- IEHTpaJIbHAs TpeleNbHas TeopeMa JUII OJMHAKOBO PACIIPEIETICHHBIX CIaraéMblX;
- TeopeMa JlsmyHoBa, Teopema MyaBpa-Jlamnaca.

52

Teopus BEpOATHOCTEN.

OYHKIUSA OAHOTO (ABYX) AUCKPETHBIX CIy4alHBIX apTyMEHTOB.
PaCCManI/IBaCMLIC BOIIPOCHI:

- OCHOBHBIC OIIPEACIICHUS;

- 3aKOHBI pAaCpPECaACIICHUA;

- YUCJIOBBIC XaPaKTCPHUCTUKU.

53

Teopus BEpOATHOCTEN.

CucreMbl JABYX MUCKPETHBIX CHy‘IaﬁHBIX BCJIIMYMH.

PaccmarpuBaemble BONIPOCHI:

- OCHOBHBIE OIIPEIENICHHUS;

- 3aKOH paclpeleNIeHNs BEPOSITHOCTEN JBYMEPHOU ClIy4yallHOW BEJIUYUHBL,
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- YCIIOBHBIE 3aKOHBI PACTIPEEIICHNS BEPOSTHOCTEH COCTABIIAIOIINX, YCIOBHBIE BEPOATHOCTH, YCIOBHOE
MaTeMaTHYECKOe OXKUaHHE.

54 |DneMmeHTH MATEMATHYECKON CTATUCTUKH
OCHOBHBIE MOHATHS MATEMaTHIECKO# CTATUCTHKH.
PaccmarpuBaeMbie BOTIPOCHL:
- TeHepasbHasi COBOKYIIHOCTh U BBIOODKA;
- BAPMALIMOHHBIN PN, CTATHCTHYECKUH Psifl, TPyNIHPOBaHHAs BEIOOpKa (pAn);
- MOJTUTOH (OTHOCUTENBHBIX) YaCTOT, THCTOTPaMMa;
- SMIUpHYEcKas GYHKIHS pacIpeIeICHNU;
- YHCIIOBBIC XapaKTePUCTHKHU: BRIOOPOYIHOE CPEAHEe, AUCIEPCHS, MO/a, MeNaHa, aCHMMETPHS, IKCIIECC.
55 |DneMeHTBs MATEMATHYECKON CTATUCTUKHA
CTaTHCTHYECKHE OLICHKU MAapaMeTPOB paclpeIeICHHs.
PaccmarpuBaeMbie BOIPOCHL:
- TOUCYHbIC OIICHKH: OCHOBHBIE CBOICTBA, FeHEpaIbHAsI CPEIHSSA U TeHepaibHAsI AUCTICPCHS;
- HHTEPBAJbHbIC OLCHKH, JOBEPUTEIbHASI BEPOSTHOCTD (HAICKHOCTD), TOBEPUTEIBHBII HHTEPBAI,
- IIOCTPOCHHE JOBEPHUTEIBHBIX HHTEPBAJIOB IS OLICHKHA MaTEMaTHIECKOTO OXKUIAHHS U CPEIHETO
KBaJPAaTHIECKOrO OTKIOHEHHUSI HOPMAIIBHOTO PACIIPEACICHHS.
56 |[DneMeHTH MaTEeMAaTHYECKON CTaTUCTUKU
JIuneiinas xoppensauus.
PaccMarpuBaeMble BOIIPOCHL:
- narpamMMa paccesHusI;
- IuHeHbIN KodddureHT koppensuun [Tupcona u ero cBoicTBa;
- YpaBHEHHE JINHUU PErPECCUMU.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
o/ TemaTtuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC
1 |DneMeHTHl BEKTOPHOM anreopshl.
FeoMeTpuyecKasi HHTEPIIPETALUS BEKTOPOB U JUHEHHbBIE OIEpaliii Hal HUMU.
B pe3ysbTaTe MpakTHYEeCKOro 3aHSTHS CTYJEHT BOCCTAHABIMBACT IIKOJIBHBIC 3HAHUS O BEKTOPAX,
3HAKOMHUTCS C HOBBIM TOHSATHEM — BEKTOPHOE MPOCTPAHCTBO.
2 |OneMeHTHI BEKTOPHOI ainreophl.
AnreOpanueckas HHTEPIPETAIHSI BEKTOPOB U JSHCTBUS HAJl HUMH.
B PEIYNBLTATC MPAKTUYECKOI'O 3aHATHUA CTYACHT CMOXET BbIACIATH Oasuc u OIPCACIIATEL PAa3SMECPHOCTDH
BEKTOPHOTO [IPOCTPAHCTBA, BHIMOJIHAT JEHCTBHS C BEKTOPaMHU B KOOPAUHATHOM (opme.
3 |D1eMeHTH BEKTOPHOH anreOphl.
MaTpuib! 1 BEKTOPHIL.
B pe3ysbTaTe npakTHYEeCKOro 3aHITHS CTYICHT CMOXKET
- BBITIOJTHATH apU(PMETHIECKHE OTIEPAIlNH ¢ MaTPHIaMH (CI0KEHHEe YMHOKEHHE HAa KOHCTAHTY,
MIPOM3BEICHUE MATPHIY)
- BBITIOJTHATH JCHCTBHS C BEKTOPAMHU B MATPUIHOHN Qopme;
- OMPCACIIATD HHHeﬁHym HE3aBUCUMOCTDb BEKTOPOB, UCIIOJIB3YA ONPCACITIUTEIIb MATPHUIIBI.
4 |DnemMeHTHI BEKTOPHOU anreOphl.

CkansipHOe NPOHU3BEACHUE BEKTOPOB.

B pesynbrare npakTUUECKOro 3aHATHS CTYAEHT CMOXKET

- BEIYHCIIATH CKAJIIPHOE NPOU3BEICHIE BEKTOPOB, JUIMHY BEKTOPA U YTOJl MEXIy BEKTOpaMu;
- IPOBEPSITH OPTOrOHAJIBHBIN (OPTOHOPMHUPOBAHHBIN) JIH 0a3uC;
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n/m
- HAXOOUTH IMPOCKIUIO BEKTOPA HAa OCh U HAIIPABJIAIOIINE KOCUHYCBHI BEKTOPA,
- CTPOUTH TOYKH B ah(GMHHON M MOJISPHOM CHCTEMaX KOOPMHAT.
5 |DnemMeHTBhI BEKTOPHOU aareOphl.

BexTopHOe mpoun3BeieHUE BEKTOPOB.

B pesynbTare npakTUUECKOTo 3aHATHS CTYAECHT CMOXET BBIYHUCIIATH BEKTOPHOE IPOU3BEICHHUE; HAXOIUTh,
UCTIONB3YS BEKTOPHOE MIPOM3BECHHUE, TIOIIAAb ITapajieiorpaMMa B TPEYTOJIbHUKA, MOMEHT CHJIBL,
JIMHENHYIO CKOPOCTh TOYKHU BpalllaloLIerocs teina, cuiny JlopeHna.

DJeMeHTBl BEKTOPHOH anreOphbl.

CMmermanHOE M JBOWHOE BEKTOPHOE TIPOU3BEICHHUS BEKTOPOB.

B PEIYIbTATC MPAKTUYCCKOI'O 3aHATHUA CTYACHT CMOXKCT BbIYHUCIIATL CMEIIAHHOC 1 Z[BOﬁHOG BCKTOPHOC
MPpOU3BECACHUS; HAXOAUTH 00BEMBI napajjiejacnuneaia u Terpasipa

AHanutHyeckas TCOMETpU.

HpﬂMaﬂ JIMHHUA Ha IJIOCKOCTH.

B PE3YyIbTATC NPAKTUYCCKOIO 3aHATUA CTYACHT CMOXKET COCTABIATH YPABHCHUC HpHMOﬁ Ha INIOCKOCTH
Ppa3JIMYHbIMU CHOCO6aMI/I, OIIpEACIATh B3aMMHOC PACIIOJIOKEHNE ABYX MPAMBIX, YI'OJI MCXKAY IIPAMBIMU.

AHanmTA4YecKasi TeOMeTpHsl.

KpI/IBLIC BTOPOTI'O MOpsJiKa Ha INIOCKOCTH.

B PEIYIBTATC MPAKTUYCCKOI'O 3aHATHUA CTYACHT CMOXKET COCTABIATHL KAHOHUYCCKUEC YPABHCHU DJIJIUIICA,
rurnepOoIIbl ¥ napadoiia u CTPOUTH UX B JIEKAPTOBON CHCTEME KOOPIMHAT; NPUBOJNTH YPaBHEHHE K
KaHOHUYECKOMY BUAY.

AHanutHueckas IreoMCTpusl.

Knaccudukanus KpuBbIX BTOPOTO MOPSIIKA.

B pesynbTaTe mpakTHYECKOTO 3aHATHS CTYACHT CMOXKET OTPENEISTh THIT KPUBOH, MyTEM IIPUBEICHUS
o01ee ypaBHEHHE KPUBOI BTOPOTO MOPSIIKA K KAHOHMYECKOMY BHIY; CTPOUTH KPHBYIO B I€KapTOBOH
crcTeMe KOOpAMHAT.

10

AHanmMTA4YecKasi TeOMeTpHsl.

[TapameTpuueckue U HOJIAPHBIC YPaBHEHHS KPUBBIX BTOPOTO NMOPSAKA HA MIIOCKOCTH.

B pesynbpTaTe NIpakTHYECKOTO 3aHATHS CTYAEHT CMOXET CTPOUTh IPahUKH JIMHUH, 3aaHHBIX
HapaMeTPUUYECKHU; CTPOUTH IPa(UKH JIMHUI B IOIAPHON CHCTEME KOOPAUHAT; 3aIIUChIBATh
napaMeTpHUUecKue YpaBHEHHS IIIUIICA, TUIEePOOIIB U MapaloIIbl.

11

AHanmuTA4ueckasi TeOMeTpHsI.

IInockocTh B MPOCTPAHCTBE.

B PEIYIbTATC NMPAKTUYCCKOI'O 3aHATHUA CTYACHT CMOXKCET COCTABJIAITh YPAaBHCHUC INIOCKOCTU pa3IMYHbIMU
CHOCO6aMI/I, OIPCACIIATL B3AMMHOC PACIOJIOKCHUC ABYX TUIOCKOCTEH.

12

AHanuTtHueckas TeoMETpul.

IIpsimast TMHUA B IPOCTPAHCTBE.

B pesynbrare npakTUUECKOI0 3aHATHUS CTYACHT CMOXKET COCTABIATh YPABHEHUE NIPSIMOM B IIPOCTPAHCTBE
Pa3NUYIHBIMH CIIOCO0aMH, OIIPEIEIIATh B3aMMHOE PACIIONOKEHHUE ABYX MPAMBIX, IPSIMOIl M TNIOCKOCTH.

13

AHanmuTAueckast TeoMeTpHsl.

[ToBepxHOCTH BTOpOTO MOpsiaKa (0030pHAas).

B pesynbpTaTe NIpakTHYECKOTO 3aHATHA CTYAEHT CMOXKET METOJ0M CEUEHHS CTPOUTH IOBEPXHOCTH BTOPOrO
HOPS/IKa; KOHNYECKUE CEUCHUSI.

14

DJeMEeHTHl MaTEeMaTHYEeCKOTO aHaJIn3a. I[I/I(b(l)epeHHI/IaHLHOC HCYHUCIICHHUC.

DyHKIMS OJTHON TIEpEeMEHHOIA.

B pesynpTaTe npakTHYECKOTO 3aHATHS CTYACHT BCIIOMHHT U3 IIKOJIBHOTO Kypca 00J1acTh ONpeIeIeH s
(hyHKINH, 377€MEHTapHbIe PYHKIINH U UX rpaduKm.

15

DneMeHThl MaTeMaTU4YeCcKoro aHanu3a. JuddepennuanbHoe HCUUCICHUE.
[penen ¢pyHKIMM OHOW TIEPEMEHHOM.
B PE3YIbTATC MPAKTUYCCKOI'O 3aHATHUA CTYICHT HAYUUTCSA HAXOAUTH
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- npezen GYHKIUH B TOUKE, BEIXOAUTH U3 HeonpeaeaéuHoctu 0/0,
- OJIHOCTOPOHHUE TPEIIEIIBI;
- mpefen (yHKIMU Ha OECKOHCUHOCTH, BBIXOUTh U3 HeonpeaenéHuocrei ?/? ,7-2.

16

DJIeMEHTHl MaTEeMaTHYEeCKOTO aHaJIN3a. Z[H(b(bepeHuHaanoe HCYUCIICHHUC.

IIepBblii 3amMedaTeNbHbBII IPEIEIL.

B pesynbpTaTe mpakTHYECKOro 3aHATHS CTYACHT HAYYUTCS HAXOAUTD Ipeies QYHKIUHU, NCTIONb3Ys TaOIHITy
SKBHUBAJICHTHOCTEW MEPBOTO 3aMEYaTENbHOTO MPeea.

17

DNeMEeHTBl MaTeMaTU4ecKoro ananusa. JuddepenmanbHoe ncuncieHue.

BTropoii 3ameuaTenbHblil peaes.

B PEIYAbTATC MPAKTUYCCKOI'O 3aHATHUA CTYJCHT HAYUUTCSA HAXOAUTh NPEACTT (byHKIII/II/I, HCIOJIb3Yys Ta6n1/1uy
3KBHBAJICHTHOCTEMN BTOPOI'0 3aMCUAaTCIbHOTO Ipeaecia.

18

DJIeMEeHThl MaTEeMaTHYEeCKOTO aHaJIN3a. Z[H(b(bepeHuHaanoe HCYUCIICHHUC.

Touku paspsiBa. [IpousBoanas GpyHKIMHM 0JTHOI EpeMEHHOH.

B pesynbTaTe mpakTHYECKOTo 3aHATHS CTYACHT HAYUUTCS ONPEACIATH MTOBEACHHE (QYHKIIMN B TOUKaX
pa3pbIBa; BCIOMHHTH U3 IIKOJBHOTO Kypca npaBuia A GhepeHINPOBAHNUS: CYMMBI, IPOU3BEACHUS U
YaCcTHOTO ABYX (YHKIHH.

19

DJeMeHTBl MaTeMaTHUeCcKoro aHanm3a. JuddepeHnuansHoe HCUnCIIeHHE.
[TpousBonHas cinoxHoi ¢pynkiuu. [IpaBuno Jlonurans.
B pesynpTaTe NpakTHYeCKOTr0 3aHATHS CTYIAEHT HayduTCcsl TUQQepeHIMpOBaTh CI0KHYIO QYHKIHIO,

BBIYHCIIATH Mpezein QYHKIUH, HCIONb3Ysl IpaBuiio JlonuTast At pacKphITHS HEOIIpeAeIeHHOCTEH BUaa
0/0, ?/?.

20

DJeMEeHThl MaTeMaTHYeCKOTO aHaJIn3a. [[I/I(b(bepeHHI/IaHBHOC HCUYHCIICHHUC.
duddepennnan pynxrmmu. [IponsBoaHsie GYHKINN BBICIIAX TOPSIAKOB.

B pe3ynbpTaTe NIpakTHYECKOTO 3aHATHA CTYACHT HAyYHTCS HAXOIUTh AuddepeHuan GyHKIIH, HaXOAUTh
NPOU3BOHBIC (DYHKIUH BBICIINX ITOPSIIKOB; ONPEACIIATh BBITYKIOCTh M BOTHYTOCTh QYHKIWIT Ha
UHTEpBaJIe, TOYKHU Neperuoa.

21

DJeMEeHTHl MaTeMaTHYeCKOTO aHaJIn3a. HH(b(l)epeHHI/IaHBHOC HCYHCJIICHHUC.
[Mpunoxenue npeaesnoB U AupGepeHaIbHOI0 HCUUCIIEHHsT QYHKIIMU OJHOW IIEPEMEHHON.

B pesynbTaTe NpakTHYECKOro 3aHTHS CTYACHT HAYUUTCS CTPOUTH 3CKU3 rpaduka QyHKIUH C
UCIIOJIb30BAaHHUEM ITPEEIIOB; HAXOIUTh ACUMIITOTHI rpaduka QyHKINK; yCTaHABINBATH MOHOTOHHOCTh
noBeneHs QYHKIUHU u GopMy Tpaduka (yHKIINH HAa HHTEpBAJIE.

22

DneMeHThl MaTeMaTUYeCcKoro aHanu3a. JuddepennmanbHoe UCUNCICHUE.

OyYHKIUS 1BYX IEPEMEHHBIX.

B PEIYIbTATC NMPAKTUYCCKOI'O 3aHATHUA CTYACHT HAYUUTCA HAXOAUTh U CTPOUTH 0011aCTh OIpeACICHUA
(yHKIMH IBYX NTEPEMEHHBIX; HAXOAUTh YaCTHBIEC TIPON3BO/IHBIE TIEPBOT'O MOPsIIKa U AU depeHIal.

23

DJeMEHTHl MaTeMaTHYeCKOTO aHaJIn3a. I[I/I(I)(l)epeHHI/IaHLHOC HCYHCIICHHUC.

YacTHbIe TPON3BOIHBIE BTOPOTO MOPSIKA

B pe3ynpTare npakTHYECKOTO 3aHATHS CTYACHT HAyUYNTHhCS HAXOAUTh YaCTHBIE IIPOU3BOIHBIE BTOPOTO
nopsaka GyHKIUH; 0€3yCIOBHBIN 9KCTPEMyM (YHKIMHU JIBYX MEPEMEHHBIX.

24

DneMeHThl MaTeMaTUYecKoro aHanu3a. JuddepennuanbHoe HCUUCIEHUE.
[Ipou3BoaHast 1O HAIIPABIEHUIO U I'PAJMEHT (PYHKINU HECKOIBKUX (IBYX) IIEPEMEHHBIX.

B PE3yIbTATC MPAKTUYCCKOI'O 3aHATHUA CTYICHT HAYUUTCA HAXOAUTH IPOU3BOJAHYIO q)yHKL[I/II/I 10
HaIlpaBJICHUIO U TPAAUCHT (pyHKHI/II/I B TOYKE, A€JIaTh BBIBOABI 11O MOJIYYCHHBIM PE3yJIibTaTaM.

25

WuTerpanbHoe ucurcnenre GyHKIUNA OJHON TepEMEHHOM.

HeonpenenenHslil uaTErpal.

B pe3ynpTaTe npakTHYECKOTO 3aHATHS CTYACHT HAyUUTCS IPUMEHTH IPOCTEHIIINE METOIBI
UHTETPUPOBAHMUS.

26

WuTerpanbHoe vucuucienne GyHKIUU OJTHOM epeMEeHHOM.
OCHOBHEIE METOJbl UHTCTPUPOBAHUS.
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B pe3ynbTaTe IPakTHYECKOTO 3aHATHS CTYACHT HAYIHTCS PACIO3HABATE W PUMEHSTEH METO ITOABEACHUS
moJ[ 3HaK U depeHImana.

27

HHTerpanbHOe ucYUCIIeHHe PYHKIIUN OJTHON TTEPEMEHHOM.

HHTeIpHpOBaHHe 10 4acCTsM.

B PEIYIbTATC MPAKTUYCCKOI'O 3aHATHUA CTYJCHT HAYUUTCA PpAClIO3HABATh U MPUMCEHATH MCTO/]
HUHTETPUPOBAHUS 110 YACTAM.

28

WuTerpanpHoe ucurcnenne GyHKIUNA OJHON TIEPEMEHHOM.

WuaTerpupoBanue qpoOHO - parimoHaTFHON (QYHKITHH.

B pe3ynpTaTe npakTHYECKOTO 3aHATHS CTYACHT HaydUTCs HHTETPUPOBaTh npocteintie apobu I u Il tumos,
MHTETPUPOBATh IPOOHO - pallOHaNbHbIE (QYHKINHU CO 3HAMEHATeJIeM, IMEIOIIUM JeHCTBUTEIbHBIE KOPHH.

29

HHTerpanbHOe ucYUCIIeHHe PYHKIIUN OJTHON TTEPEMEHHOM.

WuterpupoBanue 1poOHO - paliMOHANEHON (QYHKINH.

B pesynbTaTe npakTHYECKOro 3aHATHS CTYACHT HaY4UTCsl HHTETPUPOBATh IpocTeiintyto 1poos 11 tuma,
HHTCIpUPOBATH Z[pO6HO - pallMOHAJIbHBIC (I)yHKL[I/II/I CO 3HaAaMC€HATCJIEM, HC HMCIOIIIUM HCﬁCTBHTCHLHBIe
KOpHH (KOMHJ’IGKCHLIC pa3JInYHbIC KOpHI/I).

30

WNurerpanbHoe ucunciaeHre pyHKUNUN OTHON epeMEHHOM.

WnTterpupoBanue 1poOHO - parioHANEHON (QyHKINH.

B pesynpraTe npakTHYeCKOTro 3aHATHS CTYIAEHT HAyYUTCSl HHTETPUPOBATh NpocTeiinyto qpo0s IV tuma,
UHTETPUPOBATh APOOHO - palluOHANbHbBIE (YHKIIUM CO 3HAMEHATENeM, He UMEIOIUM JAeHCTBUTENbHbIE
KOpPHH (KOMIUICKCHBIE KpaTHBIE KOPHH).

31

WHTerpanbHOE UCYHCICHUE (PYHKIIMU OHOM MTepeMEHHOM.

WHTerpupoBaHne TPUTOHOMETPHIECKUX (DYHKIIHH.

B pe3ynbTaTe IPaKTHUECKOTO 3aHATHS CTYAECHT HAYIHTCSA HAXOIUTh HHTErPasbl BUIa ?-cos™n (X)e*sinm
(X)dx; ?-cos(nx)esin(mx)dx.

32

WuTerpanpHoe ucuncnenne GyHKIUNA OJTHON TIEPEMEHHOM.
WuTerpupoBaHne TPUTOHOMETPUUECKHUX ()YHKIIUA.

B pe3synbraTe npakTHYECKOro 3aHATHS CTYACHT HAy4UTCs IPUMEHATh YHUBEPCAIBHYIO
TPUTOHOMETPUUECKYIO MOJICTAHOBKY B HHTETpaiaX OT TPUTOHOMETPUYECKUX (YHKIIMH.

33

WNuTterpanbHoe ncunciaeHne GyHKIUU OJJHON epeMEeHHOM.

WHTerpupoBanue UppandoHaIbHbIX QYHKIHI.

B pe3ynpTaTe NIpakTHYECKOTO 3aHATHS CTYACHT HAyYUTCs CBOJMTH UHTerpainl Buna ?-f(x,v(n_1
&ax+b),?,v(n_k &ax+b))dx k uHTErpaxaM ot APOOHO-PATHOHATEHOW M TPUTOHOMETPHUYECKON (PYHKITHIA.

34

WNurerpanbHoe ucurciaeHre pyHKUNUN OTHOM epeMEHHOM.

WHTerprpoBanue uppannoHaIbHBIX (GYHKIHH.

B pe3synbpTaTe NIpakTHYECKOTO 3aHATHSA CTYACHT HAyYUTCS CBOJUTH UHTETPAJIbl BUJA
?-(ax+b)/(v(x"2 +px+q)) dx; ?-(dx)/((mx+n))"s v(x 2 +px+q)); s=1,2 k UHTErpazam ot ApoOHO-
panMoHaAIBHOM QYHKIHH.

35

HHTerpanpHOe ncUUCIeHne (PYHKINU OTHOW IEPEMEHHO.

WHTerpupoBanue UppanioHAIbHBIX (HYHKIHIA.

B pesynbTaTte MpakTHYECKOro 3aHITHSI CTYACHT HAYYHTCS CBOANTH MHTErpasbl Buaa ?-f(X,v(x"2 +px+q))dx
K MHTErpajiaM OT JPOOHO-PAMOHANBHOM U TPUTOHOMETPHYECKON QYHKIIMIL.

36

HuTerpanbHoe ucuucienue GyHKIUU OJJHOW EPEMEHHO.

Onpenenénnsie naTerpansl. @opmyna Herotona-JleiioHMIA.

B pe3ynbrare npakTUUECKOTO 3aHATHUS CTYACHT HAyUYUTCS BBIUUCIATH ONPEEIIEHHBIN HHTErpaia,
npumensist popmyny HetoToHa-JIeiiOHuUIIa; 3aMEHATh IEPEMEHHYIO B ONPEACIEHHOM HHTETpaJe;
HHTETPUPOBATH 11O HAaCTAM.

37

HuTerpanbHoe ucuucienue GyHKIUU OJJHOW EPEMEHHO.
OHpe)IGJ'IéHHLIC HUHTETpaJibl. I/IHTerI/IpOBaTI) 10 4acCTsM.
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B pesynbTaTe mpakTHYECKOT0 3aHATHS CTYACHT HAYYINUTCS BBIYHCIATH ONPEACTIEHHBIN HHTETpaa o
JacTAM.

38

HHTerpanbHOe ucYUCIIeHHe PYHKIIUN OJTHON TTEPEMEHHOM.

HecoOcTBeHHEIH HHTETpaL.

B PEIYNbTATC MPAKTUYCCKOI'O 3aHATHUA CTYACHT HAYUUTCA OMPCACIIATL CXOAUMOCTb U paCXOANMOCTb
HECOOCTBEHHOTO MHTETpajia IIePBOr0 pojia M BTOPOTO POJa.

39

WuTerpanpHoe ucurcnenne GyHKIUNA OJHON TIEPEMEHHOM.

[Ipunoxenne onpeaeneHHOT0 1 HeCOOCTBEHHOTO HHTETPAJIOB.

B PE3YIBbTATE MPAKTUIECCKOI'O 3aHATHA CTYACHT HAYYUTCA MIPUMEHATH HHTETPAJIBI K BEIYHUCICHUIO TUIOIIAaN
(bHprI)I, JJIMHBI AYTU KpPIBOfI, o0BeMa TCII, pa6OTI>I CHUJIbI, CTATUYCCKUX MOMCHTOB U LEHTPA TAXKECTH.

40

Huddepennmanbabie ypaBHEHUS.

ypaBHeHI/IH C Pa3ACJICHHBIMU U pa3ACIIOIIUMMUCA IICPEMEHHBIMU.

B PEIYAbTATC MPAKTUYCCKOI'O 3aHATHUA CTYJCHT HAYUUTCA OMPCACIIATL TUIT ypaBHeHI/Iﬁ " peliaThb
YpaBHCHUA C PA3ACIICHHBIMU U PA3ACTAIONIUMMUCSA IICPEMCHHBIMU; HAXOAWUTH YaCTHOC PCHICHUC.

41

Juddepennmanbapie ypaBHEHHS.

OnHOpOHBIE YPaBHEHHUS.

B pesynbTaTe mpakTHYECKOT0 3aHATHS CTYACHT HAYUUTCS ONPECNATh THII YPAaBHEHNH 1 peIaTh
OJJHOPOJHbIE YPaBHEHHUS, HAXOAUTh YACTHOE PELICHHUE.

42

Juddepennnansubpie ypaBHEHUS.

YpaBHEeHUsl, CBOAUMBIE K OTHOPOIHBIM. Y paBHEHUE B MOJHBIX quddepeHnnanax.

B PEIYIBLTATC MPAKTUYCCKOI'O 3aHATHUA CTYACHT HAYUUTCA ONPCACIIATL TUIT ypaBHeHI/Iﬁ, AcJaTh 3aMEHY U
peuatbh YpaBHCHUA, CBOAUMBIC K OJHOPOAHBIM; YPABHCHHS B IIOJTHBIX ,Z[I/ICI)(bCpeHHI/IaJ'IaX, HaxoJuThb
JaCTHOC PCHICHUC.

43

Juddepennmanbapie ypaBHEHHS.

Jluneiinble ypaBHEHUS EPBOTO NopsaKa. Y paBHeHUs bepHynnu.

B pesynbTaTe MpakTUYECKOTo 3aHATUS CTYAEHT HAyYHTCs ONPeeNIATh TUIl YPaBHEHUH, pelaTs INHeHbIe
ypaBHEHMS [IEPBOTO MOpsAAKa U ypaBHEHUs bepHymu.

44

JuddepenumanbHble ypaBHEHHUS.

JuddepennpanbHble ypaBHEHUS, IOMYCKAIONINE TOHWKEHHUE OPSIKA.

B pe3synbTaTe IPaKTHUECKOTO 3aHATHS CTYJAEHT HAYIHTCSA HAXOINUTh PENICHHUs YpaBHEHHE N -TO MOPSIKA
y™((n)) =f (x); ypaBHeHHe BTOporo nopsjika suia y"=f(x,y").

45

JuddepenumanbHble ypaBHEHUS.

JuddepeHnnansHpie ypaBHEHNUS, TOITYCKAOIINE TOHMKCHHIE TIOPSIITKA.

B PEIYIBLTATC MPAKTUYECCKOI'O 3aHATHUA CTYICHT HAYUUTCA HAXOJAUTh PEHICHUSA YPAaBHCHUEC BTOPOTO
nopsizika Buza Y '=f(y,y").

46

JuddepeHumanbHble ypaBHEHHS.

Perienne TUHEHHOTO HEOJHOPOAHOTO AuddepeHIInaIbHOTO YPaBHEHUS BTOPOTO MOPS/IKA.

B PEIYIbTATC MPAKTUYCCKOI'O 3aHATHUA CTYICHT HAYUUTCA HAXOAUTh 0611[66 1 YaCTHOC PCHICHUA
OAHOPOJAHOI'O JIMHEHHOTO YpaBHCHUA BTOPOI'O MOpsJKa ¢ NOCTOAHHbIMU KOSq)(l)HHPIeHTaMI/I 1 YpaBHCHUA

BTOPOTO MOPSI/IKA C MPABOM YACThIO CIEIMATBLHOTO BHA
f(x)=eN(?x) * P_n (x).

47

JuddepennmanbHbpie ypaBHEHUS.
Pemrenue nuHEHHOTO HEOMHOPOAHOTO AU PepeHITNATBHOTO YPaBHEHUSI BTOPOTO MOPSIIKA.
B PEIYNBTATE MPAKTUYECCKOI'O 3aHATUA CTYACHT HAYYUTCA HAXOAUTH o6mee 1 9aCTHOC pCUICHUA

ypaBHEHHSI BTOPOTO HOPSKA C IPABOH YaCThIO CIIEIMAIBHOTO BUAA
f(x)=eN(?x) ¢ (P_n (x)cos(?x)+Q_n (x)sin(?x)).

48

JuddepennmanbHbie ypaBHEHUS.
Pemmenne nmuneitHOro0 HEeoTHOPOAHOTO MK depeHINAIFHOTO ypaBHEHHS BTOPOTO MOPSIIKA.
B PE3YIbTATC MPAKTUYCCKOI'O 3aHATHUA CTYACHT HAYUUTCA HAXOAUTh PEHICHUS YPAaBHCHUS BTOPOI'O
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n/m
MOpsi/IKa C IpaBo JacThio crierpainsHoro Buna f(x)=f 1 (x)+f 2 (x);
[To3HakoMuUTCSsl C METOJI BapHAIIMK POU3BOJIBHBIX MOCTOSHHBIX JUISl HAXOKACHHS YaCTHOTO PEICHHUS
ypaBHEHHUs ¢ JIF000H 1paBoii yacTeio f(X).

49 |KpaTHbIC U KPHUBOJMHEHHBIC HHTETPAJIBI.
Brluncnenue ABOMHOrO MHTETpaa 110 MPOCTEHIITMM 00JIacTsIM.
B pesynbTate mpakTHYECKOro 3aHATHS CTYACHT HAYYUTCS BBIYUCIATH ABOHHONW HHTETPAI IO
IPSMOYTOJIBHON 00J1aCTH, PacCTaBIATh IPEIENIBl HHTETPUPOBAHUS IS TPOCTEHIINX 00TacTel.

50 |KpaTtHble 1 KpUBOJMHEWHBIC HHTETPAJIBI.
Brluucienue n1BOWHOr0 MHTErpaa.
B pesynbTaTe NpakTHYECKOTo 3aHATHUS CTYACHT HAYYUTCS BBIYUCIATD ABOMHON MHTErpal 110 Pa3IMNyHbIM
00J1acTsIM B JIEKapTOBOH CHCTEME KOOPANHAT.

51 |KparHble 1 KpUBOJUHEHHBIC HHTETPAIBI.
Brruucnenue apoitHoro nHTerpana. [lepexo k NoJIspHBIM KOOPAMHATAM.
B pesynbTaTe mpakTHYECKOro 3aHATHS CTYACHT HAYUUTCS 3alMChIBaTh YPaBHEHNUS JIMHUH, PacCTaBIATh
Tpe/ieNIbl MHTETPUPOBAHNUS W BBIYHCIIATH ABOMHOM MHTETPAN B IOJISIPHON CHCTEME KOOPIUHAT.

52 |KpaTHble 1 KpUBOJIMHEWHBIC MHTETPAJIbI.
KpuBonunelHblil MHTErpai no AJUHE TyTH.
B pesynbraTe nNpakTH4eCKOTro 3aHATHS CTYIECHT HAYYUTCS BHIYUCISITH KPUBOJIMHEHHBIE HHTETPAJIBI TIEPBOTO
pona.

53 KpaTHLIe n KpHBOHHHCﬁHLIC HUHTCI'paJibl.
KpuBonuneitnslil uaterpan no koopauHataMm. @opmyna ['puna.
B pesynbTaTe mpakTHYECKOTo 3aHATHS CTYACHT HAYYUTCS BBIYUCIATH KPUBOJIMHEIHBIE HHTETPAJIBI BTOPOTO
POZa ¥ MHTETPAJIBI 10 3AMKHYTOMY KOHTYDY.

54  [Teopus BEpOSATHOCTEH.
CrnydgaiiHbeie COOBITHS (IIKOIBHBIA KypC).
B pesynpraTe npakTH4eCcKOro 3aHATHUSI CTYACHT BCIIOMHUT (OPMYJIBI KOMOMHATOPHKH (pa3MeleH s C
MOBTOPEHHSMH U 03 IIOBTOPEHUH, codeTaHus 6e3 MOBTOPEHUIT), KJIACCHUECKYIO (pOpMYITy BEPOSITHOCTH,
TEOPEMBI O CJI0KEHHU U POU3BEACHUH BEPOSTHOCTEI.

55 |Teopus BeposiTHOCTEH.
Cxema bepuymu.
B pesynbTaTte MpakTHYECKOTo 3aHATHS CTYACHT HAY4NTCs ONpeAeiaTh cxemy bepHymnn. Beraucnsars
BEPOSITHOCTD MOSIBIICHUS COOBITHSI IO hopMyiiaM bepHymuw, Jlamnaca, ITyaccona.

56 |Teopus BeposSITHOCTEH.
JluckpeTHble cilydaliHble BEJIMYMHBIL.
B pesynbTaTe NpakTHYECKOro 3aHATHUS CTYACHT Hay4YHUTCs 331aBaTh AUCKPETHYIO CIIyYaiHYIO BEIMUUHY,
BBIYHCIISAThH YHCIIOBbIE XaPAKTEPUCTUKH U JIENIaTh BBIBOJIbI, COCTABIISTH (DYHKIHIO PACIIpeIesIeHNs
BEPOSITHOCTEH U CTPOUTH €€ rpaduk.

57 |Teopus BeposTHOCTEH.
3aKoHbI pacpeereHusl JUCKPETHON CIIy4aiiHON BEIMYHHBI.
B pesynbTaTte MpakTHYECKOTo 3aHATHS CTYACHT HAY4NTCS IOA0MPATh 3aKOHBI paclpeieIeHus, 3aoIHATh
TaONHIy 3aKOHA PACIpeIeNICHHs] U BEIYHUCIIATH YHCIOBBIE XapaKTEPUCTUKY 110 (hopMyiaM
COOTBETCTBYIOIIETO 3aKOHA.

58 |Teopus BeposTHOCTEH.

HenpeprbiBHbIe ciydaiiHble BEJIMYHHBI.

B pe3ynbrare npakTUUECKOI0 3aHATHUS CTYIAEHT Hay4YUTCSl HAXOAUTh IJIOTHOCTD PaclpeAcieHus
BEPOSATHOCTEH HETIPEPBIBHOM CITydaifHON BETHYHHBI, QYHKIINIO PACIIPEICICHUS BEPOSITHOCTEH, BEIYUCIIAT
YHCIIOBBIE XapaKTEPUCTUKH, ONPEIENATh BEPOSATHOCTh MIOTaJaHHs HENPEPHIBHOM CIy4aliHOW BEIMYHUHBI B
IIPOMEXKYTOK.
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Teopust BEpOATHOCTEN.

PaBHOMEpHBII U TOKa3aTENbHBIN 3aKOHBI paclpeeeHUs] HEPEPbIBHON CITy4ailHOW BEJIMYMHBI.

B pe3ynbrare npakTHUECKOT0 3aHIATHS CTYJEHT HAYYUTCS BBIYMCIIATH YNCIOBBIE XapaKTEPUCTUKH,
ONPENENATh BEPOATHOCTh NONAJAaHUs HENIPEPHIBHOM CIIy4yaliHOW BEJIMYMHBI B IPOMEXKYTOK, HAXOIUTh
(hYHKIHIO pacmpeie/iCHHs BEPOATHOCTECH HETPEPHIBHOM CITyYaiiHON BEIMYUHBI PABHOMEPHOTO U
[I0Ka3aTEIbHOT0 3aKOHOB PaCIIpECIICHHUS.

60 |Teopus BeposTHOCTEH.
HopMmanbHsIit 3aK0H paciipeesieHusl HenpephIBHON CIIy4JaifHOM BeTHIMHEI. 3aKOH OOJBIINX YHCEIL.
B PE3YNbTATE MPAKTUYIECCKOTI'O 3aHATHA CTYACHT HAYYUTCS BBIITMCBIBATH YHCJIOBBIC XapaKTEPUCTUKH,
CTPOUTH CXEMAaTUYHO Irpa)yK IUIOTHOCTH pacIpeeIeHNs HOPMAaIbHOH CITydaifHON BEIMYUHBL, HAXOIUTh
BCPOATHOCTHU NOMaJaHNs HOPMAJIBHO pacnpe,uenéHHoﬁ cnyqaﬁHoﬁ BCJIMYMHBI B ITPOMEIKYTOK; OLICHHUBATDH
pa36poca JAaHHBIX, UCIIOJIB3Ys MPaBUJIO «TpéX CUTI'M», U BEPOATHOCTHU, UCTIOJIB3YS 3aKOH OOJIBIIINX YKCEN.
61 |Teopus BEpOSITHOCTEH.
OYHKIUSA OAHOTO (ABYX) AUCKPETHBIX CIy4alHBIX apryMeHTOB. CHCTEMBI ABYX JUCKPETHBIX CIIydaifHbIX
BCJIMYHH.
B PE3YIbTATC NMPAKTUYCCKOI'O 3aHATHUA CTYACHT HAYUUTCA COCTABJIATH 3aKOHBI PACIIPCACIICHUSA AT
(hyHKIMH OJHOTO (IBYX) AUCKPETHBIX CITyYaifHBIX apTyYMEHTOB, HAXOIUTH 3aKOHBI PACIpEICICHUS
BepOﬂTHOCTeﬁ JJIs1 COCTaBJIAKOIITNX ,Z[ByMepHOﬁ CHy‘IaﬁHOﬁ BCJIMYMHBI; YCJIOBHBIC 3aKOHBI paCIpCACIICHUA
BepOﬂTHOCTeﬁ COCTABJIIIOIINX, YCIIOBHBIC BEPOATHOCTH, YCIIOBHOC MAaTCMATHUICCKOC OKUAAaHUC.
62 |DneMeHTBhl MaTEeMAaTHYECKOW CTaTUCTUKH
OCHOBHLIe MOHSTHS MaTEMaTUUYECKON CTATUCTUKH.
B PEIYIBTATC MPAKTUYCCKOI'O 3aHATHUA CTYACHT HAYUUTCA BbIITUCBIBATH JUCKPETHBIC U HHTepBaﬂbeIﬁ
BapUaAIIMOHHBIC PAABI; CTPOUTH MMOJIUT'OH (OTHOCI/ITCJ'H)HBIX) YacCcTOT U TUCTOrpaMMBbI; HAXOJUTH
OMITUPUYCCKYTIO (byHKL[I/IFI pacnpeacacHus; YUCIOBbIC XapaKTCPHUCTUKU: BBI60p0‘IHOC cpeaHee, fucnuepceus,
Moda, MearMaHa, aCUMMCTPUsL, KCLCCC.
63 |DneMEHTBHI MATEMAaTHUYECKOM CTATHCTUKHU
CraTucTHYeCKHe OLICHKH MapaMeTPOB paCpCACICHUA.
B PEIYIBLTATC MPAKTUYECKOI'O 3aHATHUA CTYACHT HAYUUTCA OMPECACIIATE MO YUCIOBBIM XapaKTCPUCTHUKAM
BBI60pKI/I YHUCJIOBBIC XapaKTCPUCTUKHU FeHepaHLHOﬁ COBOKYIHOCTHU: TOUCYHBIC OLICHKU U NHTCPBAJIbHBIC
OLICHKH.
64 |DneMeHTBH MaTEeMAaTHUYECKOW CTATUCTUKHU
Jluneitnas koppensuusi.
B PEIYIbTATC MPAKTUYCCKOI'O 3aHATHUA CTYACHT HAYUUTCA ONPCACIIATL HATUIUC JIMHEHHOH 3aBHCUMOCTD
MCKAY ABYMS IIPU3HAKAMU, HAXOJAUTh YPABHCHUA U CTPOUTD JIMHUHN PETPECCUU
4.3. CamocrosiTenbHas padoTa 00y4aroInXCs.
No
Bua camocrositensHOM paboThI
n/m
1 |Pabora c NeKIIMOHHBIM MaTepUaIoM
2 |Pabora c nuteparypoit
3 |Tekymiast mOATOTOBKA K 3aHATUAM
4 | [loarotoBka K MPOMEKYTOYHOW aTTECTALIUU.
5 | IloaroroBka K TEKyIIeMy KOHTPOJIIO.




5. IlepeyeHr wu3maHWi, KOTOpPBIE PEKOMEHIYETCS KCIOJIb30BaTh IPHU
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Ne
i bubnuorpaduueckoe onucanue MecTo gocrymna
1 ['punmmon U. 3. JIuneitnas anreOpa, BEKTOpHas https://e.lanbook.com/book/339746

anredpa, ananuTdeckas reomerpusi. COOpHHUK
3a/laHui JAJIs IPAKTHYECKUX 3aHATHI: YueOHoe
nocobue st By30B. — Cankt-IleTepOypr:
u3gaTenscTBo «Jlanby, 2023, — 124 ¢. — ISBN 978-
5-507-46704-4

2 Asunosa JI.B., bormotiok B.A., bonotiok JI.A. https://e.lanbook.com/book/211385
[TpakTKyM U HHAUBUAYAIbHbBIE 33aHUS 110
BEKTOPHOH ayiredbpe v aHATUTUYECKOI reOMEeTpUH
(TUnoBkIe pacueThl): YueOHOe mocoOue s By30B. —

Cankr-IlerepOypr: u3garenscTBO «Jlanby, 2022, —
288 c¢. — ISBN 978-5-8114-1485-7

3 Wneun, B. A. MareMatuyecku i ananus B 2 4. Yacte | https://urait.ru/bcode/513352
1: yueOHUK 114 BY30B. —4-€ U3]1., iepepad. u Aom. —
Mockga : U3narensctBo FOpaiit, 2023. — 315 ¢. —
(Beiciiee oopazoBanue). — ISBN 978-5-534-07069-9
4 | Unbun, B. A. Marematudecku i ananu3 B 2 4. Yacte | https://urait.ru/bcode/511024
2: yueOHUK Ui By30B.—3-€ M31. — MOCKBA :
WznarensctBo FOpaiit, 2023. — 324 ¢. — (Boiciiee
obpaszoBanue). — ISBN 978-5-534-09085-7

5 | bepman, I'. H. COopHUK 32124 11O KypCy https://e.lanbook.com/book/295943
MaTematuuecko ro ananusa / I'. H. bepman. — 11-¢e
u31., crep. — Cankr-IlerepOypr : Jlans, 2023. — 492
c. — ISBN 978-5-507-46033-5

6 | braros 3. Y. Teopus BeposiTHOCTEH 1 https://e.lanbook.com/book/212693
MareMaruueckas cratuctuka. Kypc nekmuii: yuedHoe

nocobue / 3. Y. bisiro3. — 2-e u3n., ucnp. — CaHKT-
[TerepOypr : Jlanp, 2022. — ISBN 978-5-8114-2934-
9. — TeKcT : ANeKTPOHHBIN

7 | T'atemox O. B., Mantoxosa H. B. IIpaktuxym o https://e.lanbook.com/book/513586
TEOPUH BEPOSTHOCTEH M MaTeMaTHYECKOIl

CTaTHCTHKE. — 2-€ U3, crep. — Cankt-IlerepOypr:
Jlanb, 2026. — ISBN 978-5-507-54968-9. — Tekcr :

3JIEKTPOHHBIN

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCA TPHU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

- Hayuno-rexuuueckas 6ubmmorexka PYT (MUUT) (http://library.miit.ru);



- Hnadopmanmonnsii mopran Hayunas osnektponHass OulnnoTeka
eLIBRARY.RU (wwwe.elibrary.ru);

- OOpazoBarenpHas mwiaThopma «kOpaiit» (https://urait.ru/);

- DJEeKTpOHHO-OMOJIMOTEYHAass ~ CUCTeMa  u3aarenbctBa  «JlaHby
(http://e.lanbook.com/).

7. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOr0 OOecredyeHus, B TOM YHUCIE OTEUYECTBEHHOIO MPOU3BOJCTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTLTUHBI (MOYJIs).

? Onepanuronnas cucrema Windows;
? Microsoft Office;
? I1oMCKOBBIE CUCTEMEL.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

VYyeOHble ayauTOpUU AJisI MPOBEICHHUS YUYEOHBIX 3aHATHM, OCHAILCHHbBIC
KOMIIBIOTEPHOU TEXHUKON U HAOOpaMu IEMOHCTPAIIMOHHOTO 000PYy10BaHUS.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

Ok3ameH B 1, 2 cemecTpax.
3adeT B 3 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

O1neHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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