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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[{enbro OCBOEHUS TUCIUILUIMHBI (MOTYJIs1) SIBJISICTCS:

- 00yueHre OCHOBHBIM MpHEMaM U METOJIaM MaTeMaTUKH, HEOOXOIUMBIM JJIsI
aHaJM3a M PeIIeHUs 3a/1a4, COOTBETCTBYIOMINX OyyleMy HalpaBJICHHIO;

- (¢dopmMupoBaHHE YMEHHUS TPUMEHSATH MATEMAaTHUYECKUW ammaparT K
BOCIIPUATHIO JATbHEUIIUX JUCHUIUIMH CBOETO HAIMPABIICHUS MOATOTOBKHU;

- yMeHUe noA0upaTh U paboTaTh CO CHEUUAIBLHON TUTEpaTypoil;

- (opMHUpOBaHUE YMEHHSI CaAMOCTOSITEJILHO PaCIIUPATh MaTeMaTHYECKHUE
3HAHUS JJISI PEIICHUN MPaKTHYECKUX 3a7ad B MPOEKTHOW M HCCIEAOBATEIHCKOM
JeATEeIIbHOCTH.

3agayaMy OCBOSHUS AUCHMIUIMHBI (MOYJIs1) SIBJISIFOTCS:

— U3YYEHHUE OCHOBHBIX MOHSATUM U METOJIOB MAaTEMATUUYECKOTr0 amiapara;

— TMPUMEHEHUE OCHOBHBIX MPHUEMOB MaTEMaTHYECKOro ammapara IMpu
pelIeHNH MPaKTUYECKUX 3a/a4 M0 JUCHUIUIUHE «MaTtemaTukay;

— paboTa C MEPBOUCTOYHMKAMH: TMOUCK M aHaIW3 UHQOpMamuu s
CaMOCTOSITEJILHOM MOATOTOBKH K Pa3JIMUHBIM pa3jieiiaM u3ydaeMo JUCIIUTUIUHBL,

— (opMHupOBaHUE MAaTEMATUUECKON KYJbTYPhl: YMEHHUE JJOTUYECKH MBICITUTD
W U3JaraTh MaTepuai, MPOBOAUTH J10KA3aTENbCTBA PA3IMYHBIX YTBEPKICHUH,
YCTaHABJIMBATh JIOTUYECKHUE CBSI3M MEXKJY MOHITUSMH KaK MaT€MAaTHKH, TaKk U
MEXKIUCIUTUIMHAPHBIMY TIPEIMETaAMU.

2. [Inanupyemsble pe3ysibTaTbl 00y4EeHHUs 110 AUCHUIUIMHE (MOAYJIIO).

[Tepeuerr GopMHUpyeMBIX Pe3ylbTaTOB OCBOCHHS  0Opa30BaTEIHHOU
nporpamMmbl (KOMIIETEHIINI) B Pe3yJIbTaTe 00yUeHUs M0 TUCIHUILTAHE (MOIYIIIO):

OIIK-3 - CpnocobeH Ha OCHOBAaHMHM COBOKYMHOCTH MaTE€MaTHYECKUX
METO/IOB, (PU3MUYECKHX 3aKOHOB M MOjeNiel pa3padaThiBaTh, OOOCHOBHIBATH U
pean30BbIBaTh MPOLEyphl pELIeHUs 3a/1a4 MPOPECCUOHANBHOMN AEATEIbHOCTH.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuatoruiicst 0yier:

3HaTh:

- OCHOBHBIC MOHSTHUS BEKTOPHOU anreOpbl M aHATTUTHYECKON TeOMETPHH;

- mnpaswia auddepeHupoBanus (QYHKIUH OJHOW U  HECKOJIBKUX
MEePEMEHHBIX;

- OCHOBHBIC METOJbl WHTETPUPOBAHUS (PYHKIIMU OJHOM W HECKOJIBKUX
MIEPEMEHHBIX;

- OCHOBHBIC THITBI U (EepEHITNATBHBIX YPABHCHH;



- OCHOBHBIE 3aKOHBI paclpeleNeHus AUCKPETHOW M HENPEpPBIBHOU
CIIy4YalHBIX BEJIIMYUH;

- 0a3zoBble MeTOAbl cOopa, aHanu3za M 00pabOTKH Pe3yJIbTATOB
CTAaTUCTUYECKUX JaHHBIX HAOMIOAECHUHN AJI IPAKTUUECKUX LIeIeH.

YMmerh:

- BBIMOJIHATh PA3JMYHBIC OMNEpallui C BEKTOpaMHU U MNPUMEHATh UX JJIs
pelIeHUS 3a/aY;

- COCTaBJISITh YPABHEHUSI PA3TMYHBIX TEOMETPUUYECKUX OOHEKTOB;

- HAXOJUTh MPEEabl U MPOU3BOAHBIC PYHKIIMH OJTHON MTEPEMEHHOM;

- HAXOJIUTh YaCTHBIE TPOU3BOJIHbIE (DYHKIIUU HECKOJIBKUX MTEPEMECHHBIX;

- BBIUUCIIATh MHTETPAJIBI OT (PYHKIIMM OJTHON U HECKOJIBKUX MTEPEMEHHBIX;

- BBIUUCIIATH MHTETPAJIbI BJIOJIb KPUBOW Ha IJIOCKOCTH U B IIPOCTPAHCTBE;

- YCTaHaBJIMBATh 3aKOHBI paclpeeIeHUs CIyYalHbIX BEJIUYUH U BBIYHCIIATH
HEKOTOPBIC YHCIIOBBIE XapaKTEPUCTUKU;

- TPEACTaBIATh rpadUuecKu CTaTUCTUYECKUE JIaHHBIC, PACCUUTHIBATH
MOKa3aTeNu, UX XapaKTEepPU3YIIIUEe, U HUHTEPIPETUPOBATH IOJYyYCHHBIC
pPE3YIbTATHI.

Baagern:

- BEKTOPHBIM M KOOPJAWHATHBIM METOJAMU PEIICHUS 3a1a4 JJI1 IPUMEHEHUS
B Pa3JIMYHBIX 00JACTIX yUeOHOM MM HCCIICIOBATEIIbCKOM ACATEILHOCTH;

- HaBbIKaMH AUGPEPEHIIMATLHOIO W HHTETPATBHOTO WCUYHUCICHHS IS
pelIieHus U aHaJIn3a 3a/1a4 MEXaHUKU, (PU3UKU U €CTECTBO3HAHMUS;

- YyMEHHMEM AaHAIM3UPOBATh  CUTyallUW, BKIIOYAIOIIUE  SJIEMEHTHI
CIIy4ailHOCTH, U UCIIOJIb30BATh BEPOSITHOCTHBIE METO/IbI JIsl TPUHSITUS PEIICHUMN.

3. O06beM TUCUMIUTAHBI (MOYJIS).
3.1. O0mast Tpy10eMKOCTh AUCITUTUTHHBI (MOJTYJIS).

OO6mast TpyA0EMKOCTh IUCHHUILIUHBI (MOAYJsi) coctaBiser 18 3.e. (648
aKaJeMHU4ecKuX yaca(oB).

3.2. OObem pucuUIUIMHBI (MOAyJsi) B (opMe KOHTAaKTHOM paboThI
oOyyarmuxcsi ¢ MeJaroruueckuMu  paboTHUKaMu ©W  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IPU MPOBEJECHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tum yaeOHbIX 3aHATHH CemecTtp

B
IO Nl | N2 | Ne3 | Ned

KonTtaktHas paboTa rmpu npoBeIeHUH YIeOHBIX 3aHATHH (BCETO0): 352 96 96 96 64




B ToMm uucne:

3aHATHS JIEKIIMOHHOTI'O THUIIA 128 32 32 32 32

3aHATHS CEeMUHAPCKOTO THUTIA 224 64 64 64 32

3.3. O0beM IUCIUIUIUHBI (MOIyJNsA) B (opmMe caMOCTOSITENbHONW paboThI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboThl O00ydaroumxcs ¢
neJaroru4ecKuMu pabOTHUKAMHU U (M) TULAMU, IPUBJIEKAEMBIMU K pEeATU3aLNU
o0pa3oBaTeabHOM TporpaMMbl Ha HWHBIX YCJIOBHUSIX, 0pH MPOBEICHUU
MIPOMEKYTOUHOM aTTeCTallMK cocTapisaeT 296 akageMuyeckux yaca (0OB).

3.4. Ilpu oOy4yeHnu Mo UHAUBUAYATFHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM O00Y4YeHUH, 00BEM AUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B (hopme
KOHTAKTHOM paboThl 00YYaIOIIMXCS C MEJarornuyecKuMu paOOTHUKAMU U (WJIH)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliiid 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIOBHUSIX, TP MPOBEJACHUU IPOMEKYTOUYHOM aTTeCTALIUU.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIUMOHHOTO THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 |DnemeHTHI BEKTOPHOI! aareopsl.

FeOMeTpI/I‘IeCKaH HUHTEPIIPETALIA BEKTOPOB 1 JIMHEWHEIE orecpaunry Haa HUMU.
PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- OCHOBHBIC ITOHATHS CBO6OJIHI)IX, CKOJIB3AIIUX U CBA3AHHBIX BECKTOPOB;

- IMHENHBIE ONepaly HaJl BEKTOPaMU U X CBOICTBA;

- OHATHE TUHEWHOTO (BEKTOPHOTO) MPOCTPAHCTBA, TPUMEPHI TMHEWHBIX MTPOCTPAHCTB.
2 |D1eMeHTBhI BEKTOPHOU aareOphl.

Anre6paI/IquI<a${ HUHTCpHIpETALUA BEKTOPOB U HeﬁCTBHH Haa HUMU.

PaCCManI/IBaeMLIe BOIPOCHI:

- TMHEWHAs 3aBUCUMOCTh U HE3aBUCUMOCTh CHCTEMBI BCKTOPOB, CBOﬁCTBa;

- ompesieicHue Oa3uca U pPa3MEPHOCTH JIMHEHHOTO MPOCTPAHCTBA.

- KOOpJIMHATHI BEKTOpa B Oaswmce;

- HeﬁCTBHﬂ HaJl BEKTOpaMH B KOOpAWHATax.

3 |DneMeHThI BEKTOPHOU anreOphl.

MaTpuLbl 1 BEKTOPBL.

PaCCManI/IBaeMI)IC BOIPOCHI:

- MaTpulbl U OCHOBHBLIC IIOHATHS, CBA3dHHBIC C HUMU: TUIIBI MaTpHUL, OIIPCACIIUTCIIb MATPUILL;

- JINHEWHbIE ONepaluy HajJ MaTpULlaMu U UX CBOMCTBA;
- MaTpu4Has (hopMa 3arucCH BEKTOPOB U JACUCTBHUI HAJl HUMH;
- JINHEHasi HE3aBUCUMOCTb BEKTOPOB U ONPENEINUTENb MATPHULIBI.

4 |DnemMeHTHI BEKTOPHOM anreOphl.
CkanspHOe MPOU3BEICHNE BEKTOPOB.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

PaccmaTpuBaemble BOIIPOCHI:

- CKaJsIpHOE TPOM3BEICHNE BEKTOPOB, CBOWCTBA, TEOMETPHUCCKUHA U (PU3UIECKUI CMBICT;
- IOHSTHE €BKIIM0BA IPOCTPAHCTBA, OPTOTOHAIBHBIN (OPTOHOPMHUPOBAHHBIN) Oa3uc;

- IPOEKIUsI BEKTOpa Ha OCh U HAIIPABIIAIOIINE KOCUHYCHI BEKTOPA,

- CHCTeMbI KOOpAHHAT: adGUHHAS, IPSIMOYTOJIbHAS IeKapTOBa, MOJISIPHAs.

DneMeHTBI BEKTOPHOH anreOphl.

BekTopHoe npon3BeeHne BEKTOPOB.

PaccmatpuBaeMble BOIIpOCH:

- OpHeHTALUs IPOCTPAHCTBA;

- IOHATHE BEKTOPHOTO NPOU3BEICHHS, CBOICTBA;

- KOOPIMHATHOE MPE/ICTABICHUE BEKTOPHOTO IPOU3BE/ICHUS;

- TEOMETPUYECKUI U HU3HICCKHI CMBICT BEKTOPHOT'O IPOU3BEICHUS.

DJeMEeHTHI BEKTOPHOU anreOpsl.

CMelanHoe U JBOWHOE BEKTOPHOE MIPOM3BEICHHS BEKTOPOB.
PaccMarpuBaeMble BOTIPOCHL:

- IIOHATHUE CMCIIAHHOT'O IMTPOU3BEACHUA, CBOﬁCTBa;

- KOOPAWHATHOC TIPEACTABICHHE CMELIAHHOTO TIPOU3BEICHNS;
- TEOMETPUYCCKHI CMBICI CMEIIAHHOTO [POU3BEICHHUS;

- IIOHATHE IBOMHOTO BEKTOPHOTO IPOU3BEICHHUS.

AHanuTtHdeckas reoMETpus.

[Mpsimast TMHUS Ha TUIOCKOCTH.

PaccmatpuBaemble BOIIPOCHI:

- KAHOHMYECKOE ypaBHEHHE MPSIMOIA;

- HapaMeTpUUYecKoe 3aJaHue NPIMOii;

- ypaBHEHHE TPSIMOIA € YTIIOBBIM K03 huImeHTOM;

- obmIee ypaBHEHHE TIPSIMOH;

- YpaBHEHME MPSIMON B OTpE3Kax;

- B3aMMHOE PacCIIOJIOKEHHUE JIBYX HPSAMBIX Ha TNIOCKOCTH;
- YTOJI MEXKAY MPSIMBIMH.

AHanuTtHyeckas r COMCTpHUL.

KpuBbie BTOpOro nopsizika Ha IIOCKOCTH.

PaccmaTprBaemble BOIIPOCHI:

- DJUIMNC: KAHOHMYECKOE YPaBHEHHE, TEOMETPHUUECKHIE U ONITHYECKUE CBOWCTBA;

- runep0oia: KAHOHUYECKOE ypaBHEHHE, FTeOMETPUUECKHE U ONITHYECKHE CBOMCTRA;
- mapa0oia: KaHOHUIECKOE YPABHEHNE, TEOMETPHUUECKHE U ONITHIECKNE CBONCTBA.

AHanuTtHdeckas reoMeTpu.
Knaccudukarnms KpuBbIX BTOPOTO MOpPSIIKa.
PaccmarpuBaeMsble BOIPOCHL:

- o011iee ypaBHEHHE KPUBOW BTOPOTO TOPS/IKA;
- HEBBIPOXK/ICHHBIE KPUBBIE;

- BBIPOXKJICHHBIE KPHUBBIE.

10

AHanuTaueckas TeoOMeTpusl.

[TapamMeTpHUYECKHE U MOJSPHBIC YPABHEHHUSI KPHUBBIX BTOPOTO MOPSIIKA HA IIOCKOCTH.
PaccMarpuBaeMbIe BOIIPOCHL:

- IIOCTpOeHHE TpadyKa JINHUH, 3JaHHON ITapaMeTPHIECKY;

- IIOCTpOeHHE TpadyKa JINHUH, 32JaHHON B TIOIIPHOH cCUCTEME KOOPAUHAT;

- HapaMeTPUYECKUE YPaBHEHHS JUIHIICA, THIePOOIIBl H Hapadoibl;

- IOJISIPHBIE YPaBHEHHUSI SJUTUIICA, TUIIEpOOIIB ¥ TapaboJIbL.

11

AHanuTAueckas TeOMeTpusl.
[TmockocTh B MPOCTpAHCTBE.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

PaccmaTpuBaemble BOIIPOCHI:

- KAHOHMYECKOE ypaBHEHHE ITIOCKOCTH;

- o01Iee ypaBHEHHE IITIOCKOCTH;

- ypaBHEHHE IUIOCKOCTH B OTPE3KaX;

- B3aMMHO€ PACIOJIOKEHHE ABYX INIOCKOCTEH

12

AHandTayeckasi TeoMeTpusi.

IIpsimast IMHUSA B IPOCTPAHCTBE.

PaccmatpuBaeMble BOIIpOCH:

- KAHOHMYECKOE YPaBHEHHE NPSIMON;

- IapaMeTpUYecKoe 3aJaHue MPIMOii;

- B3aHMHOE PACIIONIOKEHHUE ABYX HPSMBIX B IPOCTPAHCTBE;

- B3aMHOE PACIONI0KESHHE IPSIMO U IUIOCKOCTU B IPOCTPAHCTBE.

13

AHamutHyeckas T COMCTpHUL.

[ToBepXHOCTH BTOPOTO Mopsika (0030pHast).

PaccmatprBaeMbie BOTIPOCHI:

- MOBEPXHOCTHU BPAIICHUS: SJUTAIICOU I, THIIEPOOIOUIBI, MapaOOIOU Ik,
- ITHH/PUYECKHIE TIOBEPXHOCTH;

- KOHAYECKasl TOBEPXHOCTB;

- KOHUYECKUE CCUCHUSI.

14

DneMeHTHhl MaTeMaTudeckoro ananusa. JuddepeHnnanbHoe uCUUCICHHE.
@DyHKIUSA OJHOHN epeMEHHOM.

PaccmarpuBaeMble BOIPOCHL:

- OCHOBHBIE MOHATHS (DYHKIMU OJHOU MEPEMEHHOM;

- YHCIIOBAas MOCIIEOBATENBHOCTE;

- crtoco0bI 3a1aHus QYHKIIMKA OJHOMN MePEeMEHHOM;

- DIIeMeHTapHbIe PYHKIIUH U X TPAQUKH.

15

ONeMeHTh MaTeMaTHYeCKOTO aHaJIM3a. I[I/I(i)(bepeHHI/IaHBHOG HCYUCIICHHC.
IMpenen ¢pyHKIMK OHON IEPEMEHHOM.

PaccmarpuBaeMble BOIPOCHL:

- IpeZieN YHUCIIOBOM MOCIE0BATENILHOCTH, CBOUCTBA;

- npezen GYHKIMH B TOYKE, OJHOCTOPOHHHE TIPEIEIbI;

- npezen GYHKIMHY Ha OECKOHEUHOCTH;

- cBOMCTBA npenena QyHKINH;

- BUJIbI HEOTIPEIEICHHOCTEH, CBS3aHHBIX C BBIYMCICHHEM Tpejiena QYHKIHH.

16

DneMeHThl MaTeMaTHYecKoro aHanusa. JuddepenunanbHoe UCUUCTICHHE.
[IepBrlii 1 BTOpOi 3amMeydaTenbHbIE TPEEIbL.

PaccmarpuBaembie BONPOCHL:

- MIEPBBIN 3aMeuaTeNbHbIN Npeell U ero CleACTBS;

- BTOpOM 3aMeyaTeibHbIN MIPEEII U €ro CIECTBHUS;

- HEONPEIEIIEHHOCTh, CBSI3aHHAs! C BHIYMCIEHHUEM BTOPOTO 3aMEUaTENILHOTO Mpeiena;

- IOHSITHE SKBUBAJICHTHBIX (DYHKIIMH, TaOIHIa IKBUBAJICHTHOCTEI;

- OCHOBHBIE MTOHSTHS HEMIPEPHIBHOCTH (PYHKIIMH B TOUKE 1 HA MHOXKECTBE;

- TOYKH pa3pbiBa QYHKIUH.

17

DneMeHTHl MaTeMaTudeckoro ananusa. Juddepennnansaoe ucUrcICHHE.

[TpousBonaHast GYHKIMH OJJHOH IIEPEMEHHOM.

PaccmaTpuBaemble BOIIPOCHI:

- OIIpeJieJIeHNe NPOU3BOTHON (PyHKIINH B TOUKE, TeOMETPUIECKUH 1 (PU3NIECKIH CMBICIT IPOU3BOIHOM;

- TabNMIa NPOU3BOIHBIX JIEMEHTAPHBIX (DYHKIHMI;

- npaBwia quddepeHInpoBaHus: CyMMbI, IPOU3BEICHUS U YACTHOTO NBYX (DYHKIMH, CJI0XKHON (QYHKIINH.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

18

DneMeHTHl MaTeMaTudeckoro ananusa. Juddepennnansaoe uCUUCICHHE.
Juddepennman GpyHkmm oxHON nepemenHo. [Ipasmmo Jlomurans.

PaccmatprBaeMble BOIIPOCHL:

- nonstue nuddepenimana GyHKIAE U €ro TeOMETPHYCCKUI CMBICIT;

- OTJIMYHE MpUpAIeHUs U AuddepeHnnata GyHKIHA OAHOI TepeMEeHHOI;

- npaBuiio JlonuTais ans packpeiTus HeonpeaeaenHocred Buaa 0/0 , ?/7.

19

DJeMeHTBI MaTeMaTHIeCKoro ananusa. JuddepennuanisHoe HCUnCIeHHe.
[Ipon3BonHbIe GYHKINHU BBICIINX MOPSAKOB.

PaccmaTprBaeMble BOTIPOCHI:

- IOHATHUEC TPOU3BOAHBIX q)yHKHI/II/I BBICIIIHUX MMOPAAKOB U UX BBIYUCIICHUC,

- BBEIIYKJIOCTh ¥ BOTHYTOCTh (DYHKIIMI HA MHTEPBAJIC, TOUKH Ieperuda;

- TEOMETPUYCCKUI 1 PU3NIECKUN CMBICIT IIPOU3BOAHOM (PYHKIIMH BTOPOTO TIOPSIIIKA.

20

OeMEeHTH MaTEMaTHYECKOr0 aHaJIN3a. I[I/I(I)(I)CPCHLH/IB.HBHOG HCYUCIICHHUC.
[Mpunoxxenune npenesnoB u aAudGepeHInaIbLHOr0 UCUUCIeHH QYHKIIMHA OJHOH epeMEHHOM.
PaccmaTprBaemble BOIIPOCH:

- MOCTPOCHHE dCKH3a rpaduka GYHKIUHU ¢ UCIIONIb30BAHHUEM TIPEICIIOB;

- HaXOXKJICHHE aCUMITTOT Tpaduka HyHKIHH;

- HCCIIeZIOBaHNe TTOBeIeHUS U GOopMEI rpadrka GyHKINN Ha MHTEPBAJIE,;

- HAXOJK/ICHHE HanOoMbLIero (HAMMEeHBIIEeT0) 3HAYCHUH (yHKIIMN Ha IPOMEKYTKE.

21

DneMeHTHl MaTeMaTudeckoro ananusa. JuddepennnansHoe ucHrcieHue.
@DyHKIUSA HECKONBKUX (IBYX) NEPEMEHHBIX.

PaccmarpuBaeMble BOIPOCHL:

- OCHOBHBIE MOHATHS (YHKIIMU HECKOJBKHX (IBYX) MEPEMEHHBIX;

- criocoObI 3a7anust QYHKIUH JABYX MIEPEMEHHBIX;

- YaCTHBIE TIPOU3BOIHEIC TIEPBOTO MOPSAIKA U UX TEOMETPHUECKUIA CMBICIT;

- IOHATHE MOJHOTO AU depeHnnana u ero reOMeTpUIECKUIl CMBICIT.

22

ONeMeHTh MaTeMaTHYeCKOr0 aHaJIN3a. I[I/I(I)(i)epeHHHaHBHOG HCYHUCIICHHC.
YacrHbIe MMPOU3BOAHBIC BTOPOI'O MOPpsAKa

PaCCManI/IBaeMBIC BOIPOCHI:

- YaCTHBIX NPOU3BOJAHBIX BTOPOI'0O MOpsaKa (byHKHI/II/I JABYX NEPEMECHHBIX;

- OMIPCACIICHNUEC CMCITAaHHBIX YaCTHBIX MPOU3BOAHBIX; YTBEPKACHHUC O PABCHCTBC CMCIIAHHBIX YaCTHBIX

[IPOU3BOJHBIX;
- OKCTPEMYM (YHKIIMHU JIBYX MTEPEMEHHbIX.

23

DneMeHThl MaTeMaTHYecKoro aHanuza. JuddepenunanbHoe HCUUCICHHE.
[Ipon3BoaHas 10 HAMIPABICHAIO U TPATUCHT (PYHKIINU HECKOIBKUX (ABYX) IEPEMECHHBIX.
PaCCManI/IBaeMBIC BOIPOCHI:

- Mpou3Bo/IHAsT (PYHKIMH JABYX IIEPEMEHHBIX MO HANIPABJICHHIO U € (pU3NUecKHid CMbICT;

- OCHOBHBIE CBOIMCTBaA HpOI/I3B0,HHOI>i 10 HAIIPaBJICHUIO;

- rpaiueHT QyHKLIMH IBYX NEPEMEHHBIX B TOUKE M €ro (PU3NUeCKUil 1 TeOMETPHUECKHI CMBICIT
- HEKOTOpbIE CBOMCTBA rpaiueHTa (pyHKINH JBYX NEPEMEHHBIX.

>

24

DeMeHTBI MaTeMaTHIeCKOro aHanu3a. JnddepeHuanrsHoe HCUnCIICHHE.
O030pHast JIEeKIHs 110 MaTeprajgaM IepBOro ceMecTpa.

PaccmarpuBaembie BONPOCHL:

- TeOMeTpHUYecKas u anredpandeckast HHTEPIPETAHs BEKTOPOB, ICHCTBHE HAll BEKTOPAMU;
- mpezen GYHKIMH OHOW EPEMEHHON 1 €ro IPUMEHEHHE;

- Ipou3BoiHAast PYHKIUH OJJHOM epeMEHHOH U e€ IpUMEHEHHE;

- YaCTHBIC ITPOU3BOJHLBIC (I)yHKIII/II/I JABYX HNEPEMCHHBIX U UX TPUMCHCHUEC.

25

WuTerpanbHoe ucunciaeHne GyHKINU OHON IepeMEeHHOM.
Heomnpenenennsiii nHTETpaI.
PaccmaTtpuBaemMbie BOITPOCHI:
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- OIIpeIeTICHUs] IEPBOOOPAa3HON M HEOTIPEIICHHOT'0 HHTETPAIa;
- CBOWCTBA HEOIPECTICHHBIX HHTETPAJIOB,;
- Ta0NMIa MHTETPAJIOB IEMEHTapHBIX (QYHKIIHI

26

WuTterpanbHoe ucurcaeHne GyHKINUU OHON epeMEeHHOM.
OCHOBHI)Ie METOObI I/IHTerI/IpOBaHI/IfL

PaccmatprBaeMbie BOTIPOCHI:

- IPOCTEHIINE METO/IbI UHTEIPUPOBAHMSI,;

- METOJI TO/IBEICHNUS IO 3HAK Ou(QepeHnnana;

- METOJl HHTETPUPOBAHUSI [0 YACTSIM.

27

HHTerpanbHOe ucYucieHne PyHKIUN OTHON TTEPEMEHHOM.
WuTerpupoBanme qpoOHO - paliiOHATFHON (YHKITUH.

PaCCManI/IBaeMI)IC BOIPOCKHI:

- THUIIBI HpOCTeﬁmHX z[po6el71 1 UX UHTCTPUPOBAHUC,

- pa3yiokeHue qPOOHO - paIrlMOHAILHON (YHKIIMH B CyMMY MPOCTEHIITHX APOOCIH;
- METO/]] HEOMPEIEIEHHBIX KOIPPHUIIUECHTOB.

28

WuTerpanbHoe ucuucienue GyHKIUU OJJHOW IEPEMEHHOM.
WuTerpupoBanie TPUTOHOMETPUIECKUX (PYHKITHIA.

PaccmaTprBaeMble BOTIPOCH:

- HHTETpajbl BUAA ?-cos™n (X)*sinm (x)dx;

- HHTETpajbl BUAa ?-cos(nx)esin(mx)dx;

- YHUBEpCaJlbHasl TPUTOHOMETPUYECKasl OJICTaHOBKA.

29

WuTerpanbHoe vcuncienne (GyHKIUU OJJHOW IEPEMEHHOM.
WuTterpupoBaHue UppaloHAIbHBIX (QYHKIHH.

PaccmarprBaeMble BOIIPOCHL:

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

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

- CBEJICHHE K HHTETPAILy OT TPUTOHOMETPHYECKOH (QyHKINH.

30

WuTterpanbHoe ucunciaeHne GyHKINU OHON epeMEeHHOM.
OnpenenéHnapie HHTETpaIbl/

PaccmarpuBaeMbie BOTIPOCHI:

- IOHATHUE ONIPEACIICHHOI'O MHTErpaia u €ro reomeTpnqecm/Iﬁ CMBICJI,
- CBOMCTBA OINPENEIEHHOIO HHTETPAIa;

- (popmyna Herorona-Jletiouuia;

- 3aMEHBI IEPEMEHHOM B ONIPEEIEHHOM UHTETPAJIE;

- HHTETPUPOBAHMS 10 YaCTSIM.

31

HHTerpanbHOe ucYUCieHne PyHKIIMN OTHON TIEPEMEHHOM.
HecoOcTBeHHBIN HHTETpAJL.

PaccmatprBaeMbie BOTIPOCHI:

- MOHSITHE HECOOCTBEHHOTO MHTErpaJia IEPBOTO PoJa;

- IOHSITHE HECOOCTBEHHOTO MHTErpalia BTOPOro Poja;

- IOHSTHE CXOJAMMOCTH M PACXOIUMOCTH HECOOCTBEHHOTO MHTErpalia.

32

HHTerpanbHoe ucyucienne PyHKIUN OTHON IEPEMEHHOM.
HpI/IHO)KeHI/IG OIPEACIICHHOI'O U HECOOCTBEHHOI'O HUHTETPAJIOB.
PaCCManI/IBaeMLIC BOIPOCHI:

- FECOMETPUYCCKOC MPHUIIOKCHHUEC: TIOIA/Ib (1)I/Il"ypbl, JUIMHa Oyru KpHBOﬁ, 00BEMBI TCI1, II0aab

IIOBEPXHOCTEH;

- (hu3nuecKoe MPUIIOKEHNE: CKOPOCTh, pab0Ta CHJIbI, CTATUYECKUE MOMEHTBI M LIEHTP TSDKECTH,

KOJIMYCCTBO JJICKTPUICCTBA UCPE3 MOMECPEYHOC CECUCHUEC IPOBOJTHMKA,

- TEOMETPUYECKUE U MEXaHMUECKHUE MIPIIIOKEHNS HECOOCTBEHHOTO HHTETpaa 1-ro poza.
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33

Huddepenmnmanbapie ypaBHEHUS.

OO6rpIkHOBEeHHBIE TH((QepeHInanbHBIe YpaBHEHUS. Y paBHEHH IEPBOTO MOPSAKA.
PaccmatprBaeMble BOIIPOCHL:

- OCHOBHBIE IIOHSATHU: OIpeJelIeHHe, HOPAI0K yPaBHEHN, YACTHOE U 0011Iee PelleHus;

- Teopema Koy o cyiiecTBoBaHUM U €IUHCTBEHHOCTH PELICHUS ypaBHEHUs [-ro mopsaka;
- reoMeTpHUecKuil cMbica Teopemsl Ko,

- 3aa4a Ko 1 e€ reoMeTpU4ecKuii CMBIC.

34 | duddepeHmansHbie ypaBHEHUS.
Bunsl anddepeHunansHpix ypaBHEHHH IEPBOrO HOPSIIKA.
PaccMarpuBaeMble BOTIPOCHL:
- YPaBHEHHS C Pa3/ICICHHBIMH U Pa3IeIIOIIMMUCS IEPEMEHHBIMH;
- OZIHOPOJIHbIE YPaBHEHNS;
- YypaBHEHHUs, CBOAUMBIC K OTHOPOIHBIM.
35 |duddepennmansabie ypaBHEHUS.
Bunpl nuddepeHnmanbHpIX ypaBHEHUI IEPBOTO MOPSI/IKA.
PaccMarprBaeMble BOIIPOCHL:
- INHEWHbIC yPaBHEHHUsI IIEPBOTO TIOPSIIKA;
- ypaBHeHHE bepHyn;
- YpaBHEHHE B MOJHBIX qubdepeHnnaiax.
36 |duddepennumanpabie ypaBHEHUS.
OOBIKHOBEHHEIE UG (epeHINaTbHbIC YPABHEHUS BBICIIUX HOPSIIKOB.
PaccMartpuBaeMble BOIIPOCHL:
- OCHOBHBIE [IOHSTHS: OIPEICIICHHE, YACTHOE U 001Iee PeLICHNS;
- TeoOpeMma Ko o CYII€CTBOBAHNHU U €IMHCTBCHHOCTH PCIICHUA YPABHCHHUA N-T'O IOPAIKA,
- 3agava Komw;
- IIOHATHE KOMIUIEKCHOTO YHCJIa, eT0 3aIlHCh, PEIICHHE KBAPATHBIX YPaBHCHHIA.
37 |duddepennuanpabie ypaBHEHUS.
JubdepeHunanbHble ypaBHEHHS, JOIYCKAIOIIIE IOHKCHUE TTOPsIIKa.
PaccMarprBaeMble BOIIPOCH:
- mpocreiiniee muddepeHmansHoe ypaBHeHHe n -ro nopsaaka y((n)) =f (x);
- ypaBHEHHE BTOPOTO IOPsi/IKa, He cojepxkariee GpyHkuun y=f(x);
- YpaBHEHHE BTOPOr0O IMOPSAKA, HE COACpIKAIIee HE3aBUCUMYIO IEPEMEHHYIO X.
38 |duddepenmansapie ypaBHEHUS.
OnHoponHoe MHHEitHOe M depeHImaIbHOe YpaBHEHIE N-TO TOPSIKa C TOCTOSIHHBIMA K03 uiinerTamu.
PaccmarpuBaeMble BOIIPOCHL:
- OCHOBHEIC OHATHS: ONPEIENICHIE, TNHEHHAS 3aBUCHMOCTD ¥ HE3aBUCHMOCTD PEIICHUH;
- CBOMCTBA pEIICHUH IMHEHHOTO OTHOPOAHOTO U (HEepeHITHATEHOTO YPaBHCHHS;
- CTPYKTypa 00IIEero peleHus THHEHHOT0 OXHOPOAHOTO N (epeHIINATEHOTO ypaBHEHNS;
- pelIeHne IMHEHHOr0 OJHOPOAHOTO AU hepeHIIaIBLHOr0 YPAaBHEHHUS BTOPOrO HOPSIKA C TIOCTOSHHBIMU
ko3 punreHTaMH.
39 |duddepennmansHpie ypaBHEHUSI.
HeoxnnopozaHoe nuneiinoe quddepeHImanbHoe ypaBHEHHE N-TO MOPSAKA C TOCTOSHHBIME
KOd(ppHUIrEHTaMHU.
PaccMarpuBaeMbIe BOIIPOCHL:
- OCHOBHEIC MOHSATHS;
- CTPYKTypa 00IIero peleHus IHHEHOr0 HeOXHOPOAHOTO Tu((GepeHIMaTBHOTO YPaBHEHHUS;
- 4aCTHOE PEIICHHE YPABHEHNUS BTOPOTO MOPsIKA C IPABOI YaCThIO CHEUAIBHOTO BHAA
f(x)=e™(?x) « P_n (x).
40 |duddepeHnmanbHbIC ypaBHCHUS.

Pelenue nuHEHHOT0 HEOMHOPOAHOTO TU((EPEHIMATEHOTO YPaBHEHHUsI BTOPOTO MOPSIIKA.
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PaccmatpuBaeMble BOIIPOCHL:

- YaCTHOE PElleHUE YPaBHEHHsI BTOPOTO TIOPsIIKa € IIPABOI YacThIO CHEHAIBHOTO BHIA

f(x)=e(?7x) * (P_n (x)cos(?x)+Q_n (x)sin(?x))

- YaCTHOE pelIeHne ypaBHeHus ¢ npaBoi yacteio f(x)=f 1 (x)+f 2 (x);

- METOJI BapHaIMH TIPON3BOJIBHBIX ITOCTOSHHBIX JUIS HAX0XKACHUS YaCTHOTO PEIISHHs YPaBHEHHUS C JII000H
mpaBoii yacteio f(x).

41

KpatHble 1 KpUBOIIMHEHBIE HHTETPAJIBI.

KpatHnsie nnTerpansl.

PaccmaTpuBaemble BOTIPOCHI:

- OCHOBHBIE TTOHSATHS;

- TEOMETPUYECKHUI CMBICI ABOMHOTO HHTETPAJIA;

- CBOMCTBA ABOMHOI0 UHTErpaa;

- BBIYKCJIEHHE JABOMHOTO HHTETpaJIa 10 MPsSMOYTOJIBHON 00JI1acTH;
- mpocTere 00JacTH HHTErPUPOBAHNSI.

42

KpatHble 1 KpUBOIIMHEHBIE HHTETPAJIBI.

Brruncnenue qBOMHOTO MHTErpana.

PaccMarpuBaembie BOIPOCHI:

- BBIYUCIICHUE IBOMHOIO UHTErpaja B I€KApPTOBOW CUCTEME KOOPIMHAT;
- 3aMCHa NEPEMCHHBIX B ,I[BOI>'IHOM HUHTETpaJIC;

- BBIYHMCJICHHUC HBOﬁHOFO HWHTCTpaia B HOJ'ISIpHOI\/’I CUCTCMC KOOpAWHAT.

43

KpaTHble 1 KpUBOJIMHEIHBIE HHTETPAJIBI.

KpuBonuHelHsbli HHTErpail.

PaccmarpuBaeMbie BOTIPOCHI:

- OCHOBHBIC ITIOHATHSA . KpHBOJ’[HHeﬁHBIe HUHTETPAJIBI IO JUIMHE AYTU U IO KOOpAWHATaM;
- (hu3nUeCcKUi U TEOMETPHUYECKHUN CMBICIT;

- OCHOBHBIC CBOMCTBA;

- BEIYMCIICHUE KPUBOJIMHEWHOTO HHTErpaia, popmyna ['pruHa.

44

KpaTHble u KpuBOJIUHEITHBIE HHTETPAIBI.

MexaHn4yeckue MPUITIOKCHUSA KpHBOHHHeﬁHLIX HUHTCTPAJIOB.
PaCCManI/IBaeMLIe BOINPOCHI:

- BBIYHCIICHUE MACChI IUNIOCKOM KpHBOﬁ;

- BBIYUCJICHUC CTATUCTUYCCKUX MOMCHTOB U KOOpAMWHAT LCHTPA TAXKECTH,
- BBIYHMCJICHUC pa6OTBI BEKTOPHOI'O IOJIA.

45

Teopust BEpOATHOCTEN.

CrnyuaifHbIe COOBITHSI.

PaccmaTpuBaemble BOIIPOCHI:

- OCHOBHBIE MTOHATHS IIKOJIBHOTO Kypca: CllydaiiHble COOBITHS M JICHCTBHS HaJ HUMH, KJlacCHYecKast
(opMyia BEpOSITHOCTH, TEOPEMBI O CIIOKEHHUH M ITPOU3BEJCHUH BEPOSITHOCTEH;

- (opMmya mostHOM BeposSTHOCTH, popmyia baiieca;

- cxema bepnysnu u dopmynsl bepuyiy, Jlannaca, [Tyaccona.

46

Teopust BEpOATHOCTEN.

JIUCKpeTHBIE CITy4YaiiHbIe BETMYHHBI.

PaccmarpuBaeMble BOIIPOCHI:

- OCHOBHBIE ITOHATHS: CIlydaiiHas BEIMYMHA, TUCKPETHAS U HEMPEPBIBHAS CIIy4aliHBIC BEITUYUHBI,
Clly4aiiHasl BEIMYMHA CMEIIAHHOIO TUIA;

- CHI0COOBI 3a1aHMsI AMCKPETHOM CiTydaiiHOW BEJIMYHMHBI, rpaduueckoe n300pakeHHe;

- YUCJIOBBIE XapaKTEPUCTUKH AUCKPETHOH CIy4allHON BEJIMYMHBI U UX CBOMCTBA;

- (hyHKIMSI pacrpeiesieHns] BEPOsSTHOCTEH ClTy4aiiHOW BEJIMYMHBI U €€ CBOWCTBA;

- (hyHKIMSI pacpeiesieHHs: BEpOSTHOCTEH JUCKPETHO CiTy4aiiHOW BEJTMYHMHBI.
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47

Teopust BEpOSITHOCTEH.

3aKoHBI pacipeneNeHus JUCKPETHON CIyqaiiHOW BEIMIHHEL.
PaccmaTpuBaemble BOTIPOCH:

- PaBHOMEPHOE paclpe/ieeHNe, YHCIOBbIE XapaKTEPUCTHKY;

- OUHOMUABbHOE paclpeeIeHNe, YUCIOBbIE XapaKTePUCTUKH;

- pacnpenenenue IlyaccoHa, 4UuCIOBbIE XapaKTEPUCTHKH;

- FEOMETPUUECKOE paCIpe/IeIEeHHE, YHCIOBbIE XapaKTEPUCTUKHY;

- TUIIEPTeOMETPHUECKOE PaCIpeiesieHHe, YUCIOBbIE XapaKTEPUCTUKU.

48

Teopust BEpOATHOCTEN.

HemnpepsIBHBIE CiTydaiiHbIC BETHINHBI.

PaccmaTpuBaemble BOTIPOCH:

- IUIOTHOCTb PACIIPEICIICHNsI BEPOSTHOCTEH HETIPEPHIBHOM CITydaiiHON BEJIMYMHBI, OCHOBHOE CBOHCTBO;
- CIIOCOOBI 3a1aHNsI HETIPEPHIBHOM CITy4aiiHOW BEJTMYHMHBL;

- YUCJIOBBIE XapaKTePUCTUKY HEMPEPHIBHOM CIy4ailiHOM BEMHYMHBI,

- CIIOCOOBI BBIYHCIICHHS BEPOSATHOCTH HENPEPHIBHOW CIIy4YaiHOM BEJIMYHHBI U3 IPOMEXYTKA.

49

Teopust BEpOATHOCTEN.

3aKoHBI pacipeneeHus HEMPEPhIBHON CIIyIaliHOW BETHIHHEI.

PaccmaTpuBaemble BOIIPOCHI:

- paBHOMEpHOE paclpe/ieIeHHE;

- IOKa3aTeIbHBIN 3aKOH pacIpeaeIeHHs;

- YHUCIIOBBIE XapaKTEPUCTUKH, (GYHKIHS pacrpeesieHns1, GopMyJia BEpOSTHOCTH HETIPEPHIBHOM CiTyyaifHON
BEJIMYUHBI U3 IPOMEXYTKA.

50

Teopust BEpOATHOCTEN.

HopmanpHblii 3aK0H pacnpeneneHus HENPepbIBHOMN CIIy4yallHOM BEIMYHHBI.
PaccmarpuBaeMbie BOTIPOCHI:

- HOpMaJTbHBIN 3aKOH pactpeneneHus (3akoH ["aycca);

- YUCIIOBBIE XapaKTEPUCTHUKH;

- rpadMK INIOTHOCTH pacIipeie]IeHUs] HOpMabHOH ciydaifHoi Benuuunsl (KpuBas ["aycca);
- CTaHJJapTHBIN HOPMaNbHBIA 3aKOH paclpeleIeHus;

- (hyHKIUS pacnpenesieHuss HOpMalIbHOM CITyJaiiHON BEJIMYHMHBI;

- (opMya BEpOSITHOCTH HOPMAILHO PACIIPECIEHHON CITy4YaiitHOW BETHYHHEI,

- IPABUJIO «TPEX CUTM».

51

Teopust BEpOATHOCTEN.

3akoH Oonbiux yucen. LleHTpanbHas npeaesnbHas TeopeMa.

PaccmaTpuBaemble BOTIPOCHI:

- HepaBeHCTBO YeObImena;

- reopembl UeObimésa u bepryiuy;

- LIEHTpaJIbHAs MPeeNbHas TeopeMa JUIsl OJUHAKOBO PACIPENEIECHHBIX CIaraéMbIX;
- Teopema JlanyHoBa, Teopema Myaspa-Jlamnaca.

52

Teopust BEpOATHOCTEN.

@DyHKIUSA OJHOTO (IBYX) AUCKPETHBIX CITyYaifHBIX apryMEHTOB.
PaccmaTtpuBaemMbie BOITPOCHI:

- OCHOBHBIC OIIPEACIICHUSA,

- 3aKOHBI PACIPENEICHNUS;

- YACJIOBBIC XapaKTCPUCTHUKHU.

53

Teopust BEpOSTHOCTEN.

CHCTEMBI IBYX JUCKPETHBIX CIYYalHBIX BEIHYUH.

PaccmatprBaemble BOIIPOCHI:

- OCHOBHBIE OIIpEJIEIICHHUST;

- 3aKOH pacHpelesIeHUs] BEPOSITHOCTEN IBYMEPHOH ClIy4yaliHOM BEJIMUMHBI;
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- YCIIOBHBIE 3aKOHBI PACTIPEICIICHNS BEPOSITHOCTEH COCTABIIAIONINX, YCIIOBHBIE BEPOSTHOCTH, YCIIOBHOE
MaTeMaTH4ecKoe 0XKHUAaHHE.

54 |3meMeHTH MATEMATUUECKOH CTATUCTUKHU
OCHOBHBIC TIOHSITHS MATEMAaTHYECKOI CTATHCTHKH.
PaccMarprBaeMble BOIIPOCHL:
- TeHepaJIbHasi COBOKYITHOCTh M BEIOODKA;
- BAPHALIMOHHBIN PAJl, CTATUCTHUECKUIT psijl, TPYIIIHPOBaHHAS BEIOOPKa (pAn);
- TONTUTOH (OTHOCUTENBHBIX) YACTOT, THCTOTPaMMa;
- SMIUpHYEcKas HYHKIHS pacIpeIeIICHH;
- YHCIIOBBIC XapaKTePUCTHKHU: BRIOOPOYHOE CPEAHEe, AUCIEPCHs, MO/Id, MEIHaHa, aCHMMETPHSL, SKCIECC.
55 |31eMeHTH MaTEeMaTUUECKOM CTATHCTUKHU
CTaTHCTHYECKHE OI[EHKH NTapaMeTPOB PacCIIpe/IeICHUs.
PaccMarpuBaeMble BOIIPOCHL:
- TOUCYHBIC OLICHKN. OCHOBHBIC CBOfICTBa, rE€HepajibHas CPECAHAA U TCHEPAJIbHAA JUCTICPCUA;
- UHTCPBAJIbHBIC OLICHKH, TOBEPUTEIbHAA BEPOATHOCTD (HaI[C)KHOCTI)), ﬂOBepHTeJ’[bHLlﬁ HUHTEpBAJI;
- IOCTPOCHHUE NOBEPUTCIIbHBIX HHTEPBAJIOB JJId OICHKN MAaTEMATHYCCKOTI'O OKUIaHUA U CPEAHETO
KBaPaTHIECKOT0 OTKIOHESHUSI HOPMAIIBHOTO PACIIPEICIICHHS.
56 |DaeMeHTH MAaTEMAaTUUYECKOM CTATHCTUKHU
JIuneitHas koppensuus.
PaccMarpuBaeMble BOTIPOCHL:
- IMarpamMma paccesHus;
- IuHeHHbIH KodddunmenT koppemnsiiuu [Tupcona u ero cBoHCTBa;
- YPaBHEHUE JINHUM PErPECCHUM.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
i TemaTuka MpaKTHYECKUX 3aHATHI/KPaTKOE COIepIKaHNe
1 |DnemeHTHI BEKTOPHOH anreOphl.
eomeTpuyecKas HHTEPIIPETALUsI BEKTOPOB U JIWHEHHBIC OEPalii Ha i HUMH.
B pe3ynbTaTe MpakTHYECKOT0 3aHATHS CTYCHT BOCCTAaHABIMBACT IIKOJIBHBIC 3HAHUS O BEKTOPaX,
3HAKOMHTCS C HOBBIM ITOHSTHEM — BEKTOPHOE MPOCTPAHCTBO.
2 |DneMeHTHl BEKTOPHOI aareOpsl.
Anrebpanyeckasi HHTEPIPETAlns BEKTOPOB U ISHCTBHS HaJl HUMU.
B PEIYIBTATE MPAKTUYCCKOT'O 3aHATUA CTYACHT CMOXKET BBIJACIIATH basuc u OIPECACIIATE Pa3MCPHOCTDH
BEKTOPHOTO IIPOCTPAHCTBA, BBIMIOHATE ACHCTBHS C BEKTOPAMHU B KOOPIHMHATHON (hopMe.
3 |DneMeHThI BEKTOPHOU anreOphl.
Matpuust 1 BEKTOPHI.
B pe3ynbTaTe MpakTHYECKOro 3aHSTHS CTYJCHT CMOXKET
- BBIIOJHATH apU(METUUECKHE ONIEPALMY C MATPHUIAMH (CIOKEHHE YMHOXCHUE HA KOHCTAHTY,
MIPOU3BEIACHNE MAaTPHUIL)
- BBITIOJTHATH JICHCTBHS C BEKTOPAMHU B MAaTPUYHOMN (opme;
- OIIPCACIIATH HHHeﬁHyIO HE3aBUCUMOCTDb BEKTOPOB, UCIIOJIB3YSA OINPCACIUTECIIb MaTPHULbI.
4 |DneMeHTHI BEKTOPHOU anreOpel.

CkasipHOE IPON3BEACHIE BEKTOPOB.

B pesynbraTe mpakTHYECKOro 3aHATHS CTYICHT CMOXKET

- BEIYHCIIATE CKAIIPHOE PON3BEACHHE BEKTOPOB, JUIMHY BEKTOPA 1 YTOJl MKy BEKTOPaMH;
- IPOBEPSITH OPTOTOHAJIBHBIN (OPTOHOPMHUPOBAHHBIN) JIM 6a3HC;
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/T
- HAXOAUTH [IPOSKLHUIO BEKTOPA HA OCh U HANPABIIIOLINE KOCHHYCHI BEKTOPA,;
- CTPOUTH TOYKH B ah(GUHHOHN U MOJSIPHON CUCTEMaX KOOPIMNHAT.
5 |DneMeHThl BEKTOPHOH anreOpsl.

BekropHoe npon3BeieHe BEKTOPOB.

B pesynbraTe npakTHYECKOro 3aHSTHS CTYACHT CMOXKET BBIYHMCIISITE BEKTOPHOE MIPOU3BEACHUE; HAXOANUTh,
UCIIONB3Ysl BEKTOPHOE MPOM3BEICHHUE, TUIOLIA]Ih apajlIeiorpaMMa 1 TPEYTroJlbHIKa, MOMEHT CHJIBI,
JIMHEIHYI0 CKOPOCTh TOYKHU BpalllaIoIerocs Tena, cuiry JlopeHna.

DneMeHTbl BEKTOPHOH alreOphl.

CMenranHoe 1 I[BOﬁHOC BCKTOPHOC MPOU3BEACHNUA BEKTOPOB.

B PE3yabTaTC MPAKTUICCKOT'O 3aHATUA CTYACHT CMOKET BBIYUCIATh CMCIIAHHOC U HBOﬁHOG BCKTOPHOC
MMPOU3BCACHUA; HAXOAUTb 00BEMBI HnapaureJICIIUIICAa U TCTPpadaApa

AHanuTtHdeckas TeoOMETpHsL.

[Ipsimast TMHUA HA TUIOCKOCTH.

B PEIYIBbTATE MPAKTUYCCKOT'O 3aHATUA CTYACHT CMOXKET COCTABJIATL YPABHCHUEC HpﬂMOI‘/II Ha IIJIOCKOCTH
Pa3IMYHBIMH CIIOCOOaMHU, OIIPENEISATh B3ANMHOE PACIIONIOKEHUE JBYX HPSMBIX, YTOJ MEXKIY MPSIMBbIMU.

AHanuTuyeckasi reOMETpHs.

KpI/IBbIC BTOPOT'O NOPsJAKa Ha INIOCKOCTH.

B PE3yabTATC MPAKTUICCKOT'O 3aHATUA CTYACHT CMOKET COCTABJIATh KAHOHUYCCKUEC YPABHCHUA 3JIJIMIICA,
I‘I/IHGP6OJ'IBI u napa6ona " CTPOUTH UX B HCKapTOBOﬁ CHUCTEMC KOOpAWHAT,; NPUBOAUTH YPABHCHUC K
KaHOHUYCCKOMY BUIY.

AHandTuyeckasi TeOMeTpusl.

Knaccudukanus KpuBbIX BTOPOTo MOPSIIKa.

B pesynbrare npakTUUECKOI0 3aHATUSA CTYJEHT CMOXKET ONPEAEIIATh TUIl KPUBOM, IIyTEM IPUBEICHUS
oO1iee ypaBHEHHE KPUBOI BTOPOTO MOPsIKA K KAHOHUIECKOMY BH/IY; CTPOUTH KPUBYIO B I€KAPTOBOM
CHUCTEME KOOpAWHAT.

10

AHanuTtHdeckas reoMeTpu.

[TapameTpuueckue 1 NOJISAPHbIE YPABHEHNSI KPUBBIX BTOPOT'O MOPSA/KA Ha INIOCKOCTH.

B pesynbraTte npakTHYECKOro 3aHATUS CTYACHT CMOXKET CTPOUTH I'paMKK JIMHHUH, 3aJJaHHBIX
napaMeTpUYECKH; CTPOUTH TPadUKH JIMHUH B TIOJISIPHON CHCTEME KOOPJIMHAT; 3aIHChIBATh
HapaMeTpUUecKue ypaBHEHH 3JUIUIICA, THIIEPOOIIBl M HapaboIbl.

11

AHandTayeckasi TeoOMeTpusi.

[InockocTh B IPOCTPaHCTBE.

B pesynbrare npakTUUECKOTo 3aHSATUS CTYJEHT CMOXKET COCTABIISATh YPABHEHUE INIOCKOCTH PA3NIMYHBIMU
CHOCO6aMI/I, OIIPEACIIATh B3aMMHOC PACIIOJIOKEHUE IBYX IUIOCKOCTEH.

12

AHanuTtHdeckas reoMeTpu.

IIpsiMast TMHUS B IPOCTPAHCTBE.

B pesynbrare npakTUUECKOro 3aHATHS CTYACHT CMOXKET COCTABIISTh ypaBHEHHE MPSAMON B IPOCTPAHCTBE
Pa3INYHBIMH CIIOCO0aMH, OIPENENIATh B3AUMHOE PACIIONIOKEHUE ABYX HPSIMBIX, IPAMON M INIOCKOCTH.

13

AHanuTAueckas TeOMeTpusl.

[ToBepxHOCTH BTOPOTO MOpsiaKa (0030pHAas).

B pesynbTaTe IpakTHYECKOTo 3aHATHS CTYJCHT CMOXKET METOJJOM CEYCHHSI CTPOUTD TIOBEPXHOCTH BTOPOTO
HOPSIIKA; KOHUYECKHUE CEUCHHUSL.

14

DJeMEeHThI MaTEMAaTHYECKOr0 aHaIn3a. I[I/I(I)q)epeHHI/IaHBHOC HCYHCJICHHUC.

DyHKIUA OJHOU IEPEMEHHOM.

B pesynbTaTe mpakTHYECKOTO 3aHSTHS CTYICHT BCIIOMHHT M3 MIKOJIBHOTO Kypca 001acTh Ompe/ieeH s
GbyHKIMH, deMeHTapHble QYHKIUH U UX TpaduKu.

15

DeMEeHTBI MaTeMaTHIeCKOro aHanu3a. JnddepeHuanrsHoe HCUNCIICHHE.
[penen dyHKIMU OOHOH ITEpeMEHHOM.
B pesynbrare npakTUUECKOT0 3aHATUS CTYIEHT Hay4YUTCsl HAaXOAUTh




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

- Ipeiet (YHKINU B TOYKE, BRIXOAUTH U3 HeonpeaeiaeHaoctu 0/0,
- OTHOCTOPOHHUE TIPEIIEIIEI,
- mpeent (yHKIUU Ha OECKOHEYHOCTH, BEIXOJUTH U3 HeonpeaenéHnoctei ?/? ,7-7.

16

ONeMEeHTH MaTEMAaTHYECKOr0 aHaJIM3a. I[I/I(I)(bepeHLII/IaJII)HOG HCUYHUCIICHHUC.

IlepBrlii 3aMedaTeNbHBII IpEaeiL.

B pesynbrate npakTHYECKOro 3aHITHS CTYACHT HAy4YUTCS HaXOAUTH Npeaen GYHKIMH, HCIIONb3Ysl Ta0IuIly
9KBUBAJIEHTHOCTEH MEPBOTr0O 3aMe4aTeIbHOrO Ipeiena.

17

DneMeHThl MaTeMaTHYecKoro aHanuza. JuddepenunanbHoe uCUUCICHHE.

Bropoii 3amMeuaTenbHbIil peaes.

B pesynbprare npakTHYECKOT0 3aHATHS CTYICHT HAYIUTCS HAXOAUTH Mpenelt (ZyHKIUH, HCIIONb3Ys TaOIHILy
SKBHBAJICHTHOCTEH BTOPOI'0 3aMC€YaTCIbHOT'O IIpeacia.

18

DJIeMEHThl MATEMATHYSCKOTO aHaAJIN3a. I[I/I(I)(I)epeHLH/IaJIBHOe HUCUYHUCIICHUC.

Toukwu paspeiBa. [IpousBoaHas pyHKIMN OJHON TEPEMEHHOH.

B pesynbraTe npakTHYECKOro 3aHTHS CTYACHT HAY4YHUTCS ONPEACIATh MOBeJACHUE (YHKIMH B TOUKAX
pa3pbiBa; BCIIOMHHUTH M3 MIKOJILHOTO Kypca npasuiia quddepeHIrpoBanus: CyMMBI, TPOU3BEICHUS U
JaCTHOTO ABYX (DYHKIIHH.

19

DJEeMEHTHI MaTEeMaTHYECKOT0 aHaJIN3a. I[I/I(l)(l)epeHHI/IaJ'IBHOC HUCYUCJICHUC.
[pousBonHas cnoxuoit Gpyrkiun. [Ipasmno Jlomurans.
B pesynbraTe mpakTHYECKOT0 3aHATHS CTYACHT HayunTcs AndGepeHnpoBaTh CIOKHYIO GyHKIHIO,

BBIYHCIIATH MPEACIT (l)yHKHI/II/I, HCIOJIb3Yd IPpaBUIIO Jlonurans T paCKpbITUs HeOHpeZ[eJ'IeHHOCTefI BUaa
0/0, ?/?.

20

DJeMeHTBI MaTeMaTHIeCcKoro aHanu3a. JuddepeHuansHoe HCUnCIIeHHUE.
Juddepenunan pynkimu. [TponsBoanble GpyHKINH BBICHIAX TOPSIKOB.

B pesynbTaTe npakTHYECKOTo 3aHATHS CTYICHT HayYHTCs HAXOAUTh AuddepeHnnan GyHKIUH, HAXOIUTh
MPOU3BOAHBIE (PYHKIUH BBICIIMX HOPSIKOB; ONPEICIATh BEIIYKIOCT M BOTHYTOCTh (DyHKIHI Ha
HHTEpBaJe, TOUKH Iepernoa.

21

ONeMeHTh MaTeMaTHIECKOr0 aHaJIN3a. ]_—[I/I(i)(bepeHHHaHBHOG HCYUCIICHHC.
[Mpunosxxenune npenenoB u aAuddepeHInaIbLHOr0 HCHUCIEHH QYHKIMH OJHOH epeMEHHOM.

B pesynbraTe npakTHYECKOro 3aHATUS CTYACHT HAYYHUTCS CTPOUTD 3CKU3 Tpaduka QyHKIUH ¢
WCIIOJIb30BaHMEM IPEJIEIIOB; HAX0AUTh aCUMITOTHI Ipaduka GpyHKINH; yCTaHABINBATh MOHOTOHHOCTh
noBeieHust GyHKIKK 1 hopMy rpaduka GyHKIMN Ha HHTEpBAJIE.

22

DneMeHThl MaTeMaTHYecKoro aHanuza. JluddepenunanbHoe UCUUCTICHHE.

DyHKIUS ABYX IEPEMEHHBIX.

B PE3yabTATC MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYUTCA HAXOAUTh U CTPOUTH 00J1aCTh OIpPCACICHUA
(byHKIII/II/I JABYX NEPEMCHHBIX; HAXOAUTH YaCTHBIC ITPOU3BOAHBIC IEPBOTO NOPAAKA U ,un(b(bepeﬂunaﬂ.

23

ONeMeHTH MaTEMaTHYECKOro aHaJIN3a. I[I/I(i)(l)epeHLlI/IaHBHOG HCUYHUCIICHHUC.

YacTHble NPOU3BOAHBIE BTOPOTO MOPSIAKA

B pesynbraTe npakTHYECKOr0 3aHITHS CTYAECHT HAYYUThCS HAXOAUTH YaCTHBIE IIPOU3BOJHbBIE BTOPOTO
nopsiaka GpyHKIuM; 6€3yCIOBHBIN SKCTpEMYM (YHKIUU IBYX NI€PEMEHHBIX.

24

DneMeHTHl MaTeMaTudeckoro ananusa. Juddepennnansaoe ucUrcIeHHE.
[TponsBosHast MO HANIPABICHHUIO U TPAJMCHT (PYHKINH HECKONBKUX (IBYX) IIEPEMECHHBIX.

B pe3ynbpTaTe IpakTHYECKOro 3aHATHUS CTYJEHT HayUUTCA HaXOJUTh IPOU3BOAHYIO (DyHKIMY 11O
HAIIPaBJICHUIO U IPaJueHT (PyHKIMU B TOUKE, JeJIaTh BEIBOJBI 10 IIOIYUYEHHBIM PE3yIbTaTaM.

25

WuTerpanbHOe ucUUcaeHne GYHKINU OHON IepeMEeHHOM.

HeonpenenexHslii nHTErpal.

B PE3YIbTATE MPAKTUICCKOT'O 3aHATUA CTYACHT HAYUNUTCA IIPUMEHSATD HpOCTeﬁH.IPIC MCTOOBbI
HHTETPUPOBAHUSL.

26

HHTerpanbHoe ucyucieHne PyHKIUN OTHON IEPEMEHHOM.
OCHOBHBIE METOABI MHTETPUPOBAHUS.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

B pesynpTaTe NpakTHYECKOTO 3aHATHS CTYJCHT HAyYHTCS Paclio3HaBaTh M IIPUMEHSATh METOJ ITOABEICHHS
o[t 3HaK aud depeHuana.

27

WuTterpanbHoe ucuucaeHne GyHKIUU OHON epeMEHHOM.

I/IHTer’pI/IpOBaHI/Ie 10 4acCTsAM.

B PEIYIBbTATE MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYUTCA paClio3HaBATb U IPUMCHATb METOQ
HUHTCTPUPOBAHUSA 110 HaCTAM.

28

WuTerpanbHoe ucuucienue GyHKIUU OJJHOU TEPEeMEHHOM.

WuTerpupoBanme qpoOHO - pariMOHATBFHON (QYHKITUH.

B pesynbraTe mpakTHYECKOTO 3aHATHA CTYACHT HAYIUTCS HHTETPUPOBATH npocTeintie apoou [ u Il tumos,
HWHTCTPUPOBATH Z[pO6HO - palilnOHAJIbHBIC (1)yHKI_[I/II/I CO 3HAMCHATCJIIEM, HUMCIOIIIUM ﬂeﬁCTBHTCHBHLIe KOpHHU.

29

WuTterpanbHoe ucuucaeHne GyHKINU OHON epeMEeHHOM.

WurterpupoBanne 1poOHO - pallMOHANBEHON (QyHKINH.

B pesynbTare npakTHYECKOro 3aHATHA CTYICHT HAY4YHUTCSl HHTETpUPOBaTh npocTeinyio apo0os 111 tuna,
MHTErPUPOBATh APOOHO - palliOHATIbHBIEC (PYHKIMU CO 3HAMEHATEJIeM, HE NMEIOILIUM JICHCTBUTEIbHBIE
KOPHHU (KOMIUIEKCHBIE pa3IHYHbIe KOPHH).

30

WuTerpanbHoe ucuncienue GyHKIUU OJJHOW EPEMEHHOM.

WuTerpupoBanue qpoOHO - pariiOHATFHON (YHKITUH.

B pesynbraTe mpakTHYECKOT0 3aHATHS CTYACHT Hay4InTCS HHTETPUPOBATh MpocTeimyio 1pods IV tnna,
HUHTCTPUPOBATH Z[pO6HO - palilnOHAJIbHBIC (1)yHKL[I/II/I CO 3HAMCHATCJIIEM, HE UMCIOIIIUM Z[efICTBHTeJIbHLIG
KOpHH (KOMIIJIEKCHBIE KpaTHBIE KOPHH).

31

WuTerpanbHoe vcuncienne (GyHKIUU OJJHOW IEPEMEHHOM.

WuTterpupoBaHre TPUTOHOMETPUYECKUX (PYHKIIMH.

B pesynbTaTte npakTHYECKOro 3aHITHS CTYACHT HAy4YHUTCS HaXOAUTh MHTErpajibl BUa ?-cos™n (X)*sinm
(x)dx; ?-cos(nx)esin(mx)dx.

32

WuTerpanbHoe ucuncienue GyHKIUU OJJHONU MEPEMEHHOM.
WuTterpupoBanne TpUTOHOMETPUIECKUX (QYHKIIHH.

B PE3YIbTATC MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYUTCA HPUMCHATHh YHUBCPCAJIbHYTO
TPUTOHOMETPUUCCKYIO MMOJCTAHOBKY B MHTETPpAIaX OT TPUTOHOMETPUICCKUX (l)yHKHHﬁ.

33

WuTerpanbHoe vcuncienne (yHKIUU OJJHOW IEPEMEHHOM.

WurterpupoBaHue UppalvoHAIbHBIX (QYHKIHHN.

B pesynbTate mpakTHYECKOTO 3aHSTHS CTYICHT Hay4IUTCs CBOAUTH HHTerpaisl Buaa ?-f(x,v(n_1
&ax+b),?,v(n_k &ax+b))dx x mHTETpamam oT JpoOHO-PAIMOHATBHON U TPUTOHOMETPHUIECKON (HYHKIIHH.

34

HuTerpanbHoe McuncieHne (yHKIUU OJTHOM MEPEMEHHOM.

HHTerpupoBaHue HPpalUOHATBHBIX QYHKIHIA.

B pesynbTaTe NpakTHYECKOTO 3aHITHS CTYCHT HAYYHTCS CBOJUTH HHTETPAIbl BUAA
?-(ax+b)/(v(x"2 +px+q)) dx; ?-(dx)/(((mx+n))"s v(x"2 +px+q)); s=1,2 kK UHTErpamaM oT APOOHO-
pannoHaIbHOM (QYHKIHH.

35

WuTerpanbHoe vcuncienue (GyHKIUU OJJHOW EPEMEHHOM.

WuTerpupoBanune nppanuoHaIbHBIX (YHKIHHA.

B pesynbTaTe MpakTHYECKOTO 3aHITHS CTYIEHT HAyUUTCS CBOIUTEH HHTEerpaisl Buaa ?-f(X,v(x"2 +px+q))dx
K HHTETpajaM OT APOOHO-PAIMOHAIEHOW U TPUTOHOMETPHUYECKON (PYHKIIUH.

36

WuTerpanbHoe ucuncienue GyHKIUU OJHON MEPEMEHHOM.

Onpenenénnsie naTerpaisl. @opmyna Hetorona-Jleiionuma.

B pesynbrare npakTHUECKOro 3aHATHS CTYIACHT HAYUYHUTCS BHIYUCIATH ONPEAeEHHBII HHTeTpaa,
npumensist popmyity HetoToHa-JIeiiOHHIa; 3aMEHATH IEPEMEHHYIO B ONPEIeIEHHOM HHTETpaIE;
HHTETPUPOBATH 10 YACTSIM.

37

WuTerpanbHoe vcuucienue (QyHKIUU OJJHOW IEPEMEHHOM.
OmnpenenéHnapie HHTETpaibl. UHTETpUpOBaTh 110 YaCTSIM.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

B pesynbraTe mpakTHYECKOTO 3aHATHS CTYACHT HAy4YNUTCS BBIYHCIIATH ONPECIEHHBIN HHTErpaja no
JACTSIM.

38

WuTterpanbHoe ucuucaeHne GyHKIUU OHON epeMEHHOM.

HecoOcTBeHHBIN HHTETpAUT.

B pe3ysbTare NpakTHYECKOT0 3aHATHS CTYIACHT HAYYUTCS OIPEACISATh CXOAUMOCTh M PACXOJUMOCTb
HEecOOCTBEHHOT0 MHTErpajia NepBoro poja u BTOPOro poja.

39

WuTerpanbHoe ucuncienue (yHKIUU OJJHOW EPEMEHHOM.

[Tpunoxenne onpeneneHHOT0 U HeCOOCTBEHHOTO HHTETPAJIOB.

B PE3YyIbTATE MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYUTCA HPUMCHATH HHTCIPAJIbI K BBIMUCJICHUIO IIJIOIAAN
(1)I/Il“prI, JJIAHBI AyTU KpHBOﬁ, o0beMa TECI, pa6OTBI CHJIbI, CTATUYCCKUX MOMCHTOB U LCHTPA TAXKCCTH.

40

Juddepennmanbable ypaBHEHUS.

ypaBHeHI/IH C Pa3ACJICHHBIMU U pa3ACIAIOIIMMUCS IEPEMEHHBIMU.

B pesynbrare npakTUUECKOI0 3aHATUSA CTYJEHT Hay4YUTCsl ONPEACIIATh TUIl YPABHEHUH U pellaTh
YpaBHEHUS C pa3ACICHHBIMU U PA3ACIAIOIUMHUCA IECPEMCHHBIMA; HAXOJUTH YaCTHOC PCUICHUC.

41

HuddepenumansHble ypaBHEHUS.

OmnHOpOIHBIC YPaBHEHUS.

B PE3yabTATC MPAKTUICCKOT'O 3aHATUA CTYACHT HAYYUTCA OIPEACIIATD TUIL ypaBHCHI/Iﬁ " peiiaTb
OOHOPOJAHBIC YPABHCHUS, HAXOAUTH YaCTHOC PCIICHUC.

42

JuddepennmanbHble ypaBHEHUS.

ypaBHeHI/IH, CBOJUMBIC K OTHOPOJHBIM. ypaBHeHI/Ie B ITOJIHBIX ﬂn(l)(i)epeHuManax.

B PEIYIBTATE MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYHUTCA ONIPEACTIATH TUIL ypaBHeHHﬁ, JCJIaTh 3aMCHY U
pelars ypaBHEeHUs], CBOAUMBIE K OJTHOPOJHBIM; YpaBHEHHS B MOJHBIX AU depeHinanax, HaxoauTh
YaCTHOC PCUICHUC.

43

HuddepenumansHble ypaBHEHHUS.

JIunelinple ypaBHEHUS EPBOro MOpsaKa. YpaBHeHUs bepHyun.

B pesynbraTe mpakTHYECKOT0 3aHATHS CTYACHT HAYyYHUTCS ONPEACIATH THUIl ypaBHEHHUH, pelaTh JIMHEHHbIC
YpaBHEHUsI [IEPBOTO ITOPSAKA M ypaBHEHHs bepHym.

44

JuddepennmanbHble ypaBHEHUS.

Juddepenunansapie ypaBHEeHH s, IOMYCKAIOIIUE MOHIKEHUE MOPSIIKA.

B PEIYIBTATE MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYHUTCA HAXOAUTh PCIICHUA YPAaBHCHUEC N -T'0 MOpAIKa
y*((n)) =f (x); ypaBHeHue BTOporo nopsaka Buna y"=f(x,y").

45

HuddepenumansHple ypaBHEHHUS.

HuddepenunanbHbie ypaBHEHHS, JOMYCKAIOIIIE OHIKEHHE MOPSIKA.

B pesynbrare MpakTHYECKOro 3aHATHS CTYACHT HAYYHUTCSl HAXOIHUTh PEIICHHs ypaBHEHHE BTOPOTO
nopsinka Buna y'=f(y,y').

46

Juddepennmanbable ypaBHEHUS.

Perenne muHEHHOrO HEOAHOPOAHOTO A hepeHIINATEHOTO YPAaBHEHUS BTOPOTO MOPSIKA.

B PE3YIbTATE MPAKTUICCKOT'O 3aHATUSA CTYACHT HAYINTCA HAXOAUTH O6H.lee 1 4aCTHOC pCUICHUA
OTHOPOJHOTO JINHEHHOTO YpaBHEHHS BTOPOTO HMOPSIIKA C IIOCTOSHHBIME KO3 QHUIINEHTaMHU B yPaBHEHHS

BTOPOTO MOPSIJIKA C MPaBOil YaCThIO CIELUAIBHOTO BUIA
f(x)=e"(?7x) * P_n (x).

47

HuddepeHumansHbie ypaBHEHUS.
Pemenne nuHeitHOro0 HEOTHOPOAHOTO MU (EPEHIIMATEHOTO YPaBHEHHUsI BTOPOTO MOPSIKA.
B PE3YIbTATE MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYUTCA HAXOAUTh 06mee 1 4aCTHOC pCUICHUA

ypaBHEHHS BTOPOTO TOPSIIKA C MIPABOM YacCThIO CIICIIMAIBHOTO BHIA
f(x)=e™(7x) * (P_n (x)cos(?x)+Q_n (x)sin(?x)).

48

Juddepennmanbapie ypaBHEHUS.
Pemenne nuHEHHOTO0 HEOMHOPOAHOTO TU((EPEHIIMATEHOTO YPaBHEHHUSI BTOPOTO MOPSIKA.
B pesynbTaTe mpakTHYECKOro 3aHATHS CTYACHT HAyYNTCS HAXOANUTH PELICHHs ypaBHEHHUS BTOPOTO




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

MopsiIKa ¢ mpaBoii 9acThio criermansHoro Buaa f(x)=1f 1 (x)+f 2 (x);
[To3HaKOMUTCS ¢ METOJ] BapUaLliK IPOM3BOJIBHBIX IIOCTOSHHBIX JUIS HAXOXKCHUS YaCTHOTO PEICHUS
ypaBHEHHUS ¢ 000 TpaBoii 9acTeio f(X).

49

KpaTHble 1 KpUBOJIMHEIHBIE HHTETPAJIBI.

Bebruicienue ABOMHOTO MHTErpaia 1o MPOCTEHIINM 00JIacTsIM.

B pe3ynbrare npakTUYECKOI0 3aHATUA CTYJEHT Hay4YHUTCS BBIYUCIIITh JBOMHONW HHTETpaJl 110
MPSIMOYTOJIBHOW 00JIACTH, PACCTABIISATH MPE/IENbl UHTErPUPOBAHUS ISl IPOCTEHIINX 00JIacTeH.

50

KpatHble 1 KpUBONIMHEHBIE HHTETPAJIBI.

Brruncnenue 1BOMHOroO MHTErpana.

B pesynbpraTe MpakTHYECKOTO 3aHATHS CTYACHT HAYYNUTCS BEIYUCIIATE IBOMHON HHTETPAN IO Pa3InIHBIM
00JacTsM B IEKapTOBOH CHCTEME KOOPINHAT.

51

KpaTHble 1 KpUBOJIMHEIHBIE HHTETPAJIBI.

Boruncnenue nporiHoro unrerpaia. [lepexon k noisipHbIM KOOpAUHATaM.

B pesynbrare NpakTUYECKOIO 3aHATUS CTYJCHT Hay4YUTCs 3allUChIBAaTh YPABHEHMS JIMHUH, PACCTaBIIATh
IIpeeIbl UHTETPUPOBAHUS U BBIYUCIIATH JBOMHON MHTErpall B IIOJSAPHOM CUCTEME KOOpAUHAT.

52

KpatHble 1 KpUBONIMHEHBIE HHTETPAJIBI.

KpuBonuHelHbIi HHTErpaj N0 AMHE IyTH.

B pesynbraTe mpakTHYECKOT0 3aHATHS CTYACHT HAy4YNUTCS BBIYHCIIATH KPHBOJIMHEHHBIE HHTETPAJIBI IEPBOTO
poxa.

53

KpaTHble 1 KpUBOJIMHEIHBIE HHTETPAJIBI.

KpuBonunelnsiit uHTErpain no koopaunaram. @opmyna I'puna.

B pesynprate npakTHYECKOTo 3aHATHA CTYACHT HAYUUTCS BBIUMCIIATH KPUBOJIMHEHHBIE HHTETPAJIbl BTOPOTO
poJia ¥ MHTETPAIIbI 110 3aMKHYTOMY KOHTYDY.

54

Teopust BEpOATHOCTEN.

Cry4aiiabie coObITHS (IIKOJIBHBIH KypC).

B pesynbraTe npakTHYECKOTo 3aHATHS CTYACHT BCHIOMHUT (YOpMyITbl KOMOMHATOPUKH (pa3MeNeHus ¢
HOBTOPEHUSIMU U 0€3 NOBTOPEHUH, COUeTaHUs 03 MOBTOPEHUI), KIACCUUECKYIO (POPMYITY BEPOSITHOCTH,
TEOPEMBI O CIOKCHUH U IIPOU3BEICHUU BEPOSITHOCTEH.

55

Teopust BEpOATHOCTEN.

Cxema beprymim.

B pesynbrare npakTUUECKOIO 3aHATUS CTYJEHT Hay4UTCs ONPEAEIATh cxeMy bepHymin. Beruncisats
BEPOSATHOCTH MOSIBIIEHHS COOBITHS 110 (popmynaMm bepryrmmm, Jlanmaca, ITyaccona.

56

Teopust BepoSITHOCTEH.

ﬂI/ICerTHLIC Cﬂy‘laf/’IHLIC BCJIMYMHBEI.

B PEIYIbTATEC MPAKTUYCCKOI'O 3aHATUA CTYACHT HAYYUTCH 3a1aBaTh JUCKPCTHYIO cnyqaﬁHy}o BCJIIMYUHY,
BBIYHCIIATH YUCJIOBBIC XaPAKTCPUCTUKU U ACJIATh BBIBOABI, COCTABJIATH q)yHKHI/IIO pacnpeaciacHus
BEPOSITHOCTEH M CTPOUTH ee rpaduk.

57

Teopust BEpOATHOCTEN.

3aKOoHBI pacnpeneneHus JUCKPETHON CIydaiHOW BeTHIHHEI.

B pesynbprarte npakTHYECKOTro 3aHATHS CTYICHT HAYIUTCS MMOIOMPATh 3aKOHBI pacIpeIeNICHHs, 3aII0THATh
TaOIUITy 3aKOHA PacIpeeNICHUS U BBIYHCIIATD YHCIOBBIE XapaKTEPUCTUKU IO (OPMYyIIaM
COOTBETCTBYIOLIETO 3aKOHA.

58

Teopust BEpOSTHOCTEN.

HenpepriBHbIE cily4aiiHble BEIUUNHBI.

B PE3YIbTATE MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYUTCA HAXOAUTDH IMJIOTHOCTH paclpEaCICHUA
BEPOSITHOCTEW HENPEPHIBHOW CIIy4aiHOM BEMUMHBI, (DYHKIHIO PACHpeelieHNs] BEPOSTHOCTEH, BBIYUCIISATD
YHCIIOBBIE XapaKTEPUCTHUKH, OMPEIEIISTh BEPOSATHOCTH MOTaJaHUs HEIPEPHIBHON CIyYaiiHOW BEIUYIHHEI B
MIPOMEKYTOK.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

59

Teopust BEpOSITHOCTEH.

PaBHOMEpHBIN U MOKA3aTENbHBIA 3aKOHBI pACIPEIEICHHs HETPEPHIBHON CIyYailHON BEIUMUYUHBL.

B pesynbraTe mpakTHYECKOro 3aHATHS CTYAECHT HAyYHUTCS BBIYHUCIIATH YHCIOBBIE XapAKTEPUCTHKH,
ONpEAENITh BEPOSTHOCTH MONAAaHUS HEIIPEPHIBHON CITydaliHON BEJTMUUHBI B IPOMEXKYTOK, HAXOIUTh
(YHKIMIO pacrpe/iesieHns] BEPOSITHOCTEH HETTPEPBIBHON CITy4aliHOM BEIMYWHBI PABHOMEPHOTO U
[I0Ka3aTeIbHOIO 3aKOHOB PACIpelesIeHHUI.

60

Teopust BEpOATHOCTEN.

HopmanbsHbIit 3aK0H pacipeneneHus HenpephIBHON CITy4JaifHOW BeTMYNHEIL. 3aKOH OOJBIINX YUCET.

B pesynbraTe mpaKTHYECKOT0 3aHATHS CTYAECHT HAy4YNUTCS BBIIICHIBATH YHCIIOBBIE XapAKTEPUCTUKHY;
CTPOUTH CXEMAaTHUYHO IpahMK INIOTHOCTH PACIPENEIICHHS HOPMAIBHOH CIlydaifHON BETMYMHBI; HAXOANUTD
BEPOSITHOCTH TIOTIaJaHNs] HOPMAJIBHO PACIIpeIeIEHHON CIIy9qaifHOI BETMYMHBI B IPOMEXKYTOK; OIICHUBATH
pa30bpoca JaHHBIX, UCTIONB3YS MPABHUIIO0 «TPEX CUTM», M BEPOITHOCTH, HCTIONIB3YSI 3aKOH OOJBIINX YUCE.

61

Teopust BEpOATHOCTEN.

DYHKIUSA OJHOTO (IBYX) AUCKPETHBIX CIy4YaiHbIX apryMeHTOB. CHCTEMBI IBYX AUCKPETHBIX CITydalHbIX
BCJIMYHUH.

B PEIYIBbTATE MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYHUTCA COCTABJIATH 3aKOHBI paCIpEACICHUA IJIA
(YHKIIMH OHOTO (ABYX) IUCKPETHBIX CIyJalHBIX apIyMEHTOB, HAXOJUTh 3aKOHBI PacIpeACIeHH
BEPOSITHOCTEH [Isl COCTABIISIIOIIMX ABYMEPHOMU CIIy4aiiHON BEJIMYUHBI; YCIOBHBIE 3aKOHBI paCIpeIEIeHUs
BEPOSITHOCTEH COCTaBIIIOIINX, YCIOBHBIC BEPOSITHOCTH, YCIIOBHOE MaTeMaTHYECKOE OXKHMJaHHUE.

62

DJ1eMeHTH MAaTEMATHUECKON CTaTUCTUKHU

OCHOBHBIC TIOHSATHSI MATEMATHYECKOM CTATHCTHKU.

B pe3ysbrate npakTHYECKOTO 3aHATHS CTYACHT HAYYUTCS BBIMKUCHIBATH TUCKPETHBIC U HHTCPBATBHBIN
BapHALMOHHBIC PS/IBI; CTPOUTH IMOJIUTOH (OTHOCHUTEIIBHBIX ) YaCTOT M THCTOTPAMMBI;, HAXOIUTh
SMIMPHUYUCCKYIO (DYHKITHS pacrpeIe/ICHUs; YUCIOBBIC XapaKTEPUCTHKH: BEIOOPOYHOE CPEIHEE, TUCTICPCHUS,
MOJa, MeJIaHa, aCUMMETPHS, IKCIIECC.

63

JJIeMEHTHI MAaTEMAaTHUYECKON CTATUCTUKH

CraTuCcTHYeCKue OLICHKH MapaMeTpOB paCpCaACICHUA.

B PE3YIbTATEC MPAKTUYCCKOT'O 3aHATUA CTYACHT HAYYUTCA ONPECACIIATH 10 YHCJIIOBBIM XAPAKTCPUCTUKAM
BI)I60pKI/I YHCJIIOBBIC XapaKTCPUCTHUKHN FCHepaﬂLHOfI COBOKYITHOCTH: TOYCYHBIC OLICHKHW 1 UHTCPBAJIbHBIC
OLCHKH.

64

DJeMeHThl MaTEMaTHYECKON CTaTUCTUKHU

JIuneitnas xoppensuus.

B pesynbrare npakTUUECKOT0 3aHATUS CTYJEHT Hay4YHUTCs ONPEACIIATh HAIMYUE JIMHENHON 3aBUCUMOCTh
MEXy ABYMs IIPU3HAKAMH, HAXOIUTb YPAaBHEHHS U CTPOUTH JTMHUU PETPECCUU

4.3. CamocrosiTenbHas padoTa 00y4JaroIMXCs.

n/n

Bun camocrosTensHOM paboThI

Pabora ¢ IeKIIMOHHBIM MaTEpUAIOM

Pabora c nutepartypoit

TeKyma;I IIOATrOTOBKA K 3aHATHUAM

[ToaroroBka K MPOMEKYTOUHOM aTTECTALIUHI

[ToaroroBka K TeKyIieMy KOHTPOJIIO

IToaroroBska k HpOMe)KYTOqHOﬁ aTTeCTal .

~N| o o B W] N

[ToaroroBka K TeKyLieMy KOHTPOJIIO.




5. Ilepedyenb wu3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU

OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

Ne

bub.
1/ )4t J'II/IOFpa(l)I/I‘ICCKO MecTo nocTyma
- € OIMMCAaHUC
1 | I'punmmon U. B. https://e.lanbook.com/book/339746

Jluneitnas anreOpa,
BEKTOpHas anredpa,
aHaJUTHYECKas
reOMETpPHSL.
COopHUK 3aTaHHI
JUTSL IPAKTUYECKUX
3aHATUH: YdyeOHOe
nocoOue Jyist By30B.
— Cankr-
[TerepOypr:
U3]1aTEIBLCTBO
«Jlanpy, 2023, —
124 ¢. — ISBN
978-5-507-46704-4

Asunona JI.B.,
bonotiok B.A.,
BonoTtrok JI.A.
IIpakTukym n
WHIVNBU/Ty A TbHBIE
3a1aHus 110
BEKTOPHOM anredpe
1 aHATUTHYSCKOM
TEOMETPUH
(TUNOBBIE
pacueTsl): YuebHoe
nmocoOue JIsi By30B.
— CaHkT-
[TerepOypr:
M31aTCIbCTBO
«Jlanby, 2022, —
288 c.— ISBN
078-5-8114-1485-7

https://e.lanbook.com/book/211385

Mpeimkuc, A. /1.
Jlekuu 1Mo BrICHIEH
MaTeMaTHKe:
yaeOHoe rmocodue /
A. JI. Mprmkuc. —
6-e u3z., ucnp. —

https://rusneb.ru/catalog/000200_000018_RU_NLR_bibl_1454721/?ysc
lid= m9alqplmeal75957450




Canxkr-IlerepOypr:
Jlans, 2022. — 688
c.— ISBN 978-5-
8114-0572-5

Wnwun, B. A.
MareMaTu4ecKku i
aHanu3 B 2 4. YacTp
1: yueOHUK 115t
BY30B. —4-¢ u3/l.,
nepepad. u gaom. —
Mockga :
HUznarenncTBO
Opaiit, 2023. —
315 c. — (Bsicmee
o0Opa3oBaHue). —
ISBN 978-5-534-
07069-9

https://urait.ru/bcode/513352

Wnenn, B. A.
MaremaTruuecku i
a"anu3 B 2 4. YacTh
2: y4eOHUK JIst
BY30B.—3-€ U3]. —
Mockaa :
M3narenbcTBO
Opaiir, 2023. —
324 c. — (Bwicmee
obpasoBaHue). —
ISBN 978-5-534-
09085-7

https://urait.ru/bcode/511024

bepman, I'. H.
COopHUK 3a/1a4 110
Kypcy
MaTeMaTHIeCKO IO
anammza / I'. H.
bepman. — 11-¢
u3Jl., cTep. —
Canxkr-IlerepOypr :
Jlanb, 2023. — 492
c.— ISBN 978-5-
507-46033-5

https://e.lanbook.com/book/295943

bisiros 3. V. Teopus
BEPOATHOCTEN U
MaTeMaTHYeCcKas
cratuctuka. Kypc
JeKIui: yueOHOe

https://e.lanbook.com/book/212693




nocobue / 3. VY.
bnsaros. — 2-e u3n.,
uctp. — CaHKT-
[TerepOypr : Jlanb,
2022. — ISBN 978-
5-8114-2934-9. —
Teker :
AJIEKTPOHHBIN

8 | I'aremrox O. B., https://e.lanbook.com/book/513586
Mamnrokosa H. B.

IIpakTukym no
Teopuun
BEPOATHOCTEHN U
MaTeMaTHYeCKON
CTaTHCTUKE. — 2-€
u31., CTep. —
Canxkr-IlerepOypr:
Jlann, 2026. —
ISBN 978-5-507-
54968-9. — Tekcr :
SJIEKTPOHHBIN

6. IlepedueHp coBpeMEHHBIX TPOGECCHOHATBHBIX 0a3 JaHHBIX |
WHGOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BaThCS IMPHU
OCBOCHMH JTUCLUILTUHBI (MOYJIs).

? Hayuno-texuuueckas 6uonuorexka PYT (MUUT) (http://library.miit.ru);

?  HWudopmammonnsiii moptan Hayunas onektpoHHas OuOimnoTeka
eLIBRARY.RU (www.elibrary.ru);

? ObpazoBarenbHas miatdopma «HOpaiit» (https://urait.ru/);

? DIIeKTPOHHO-O0UOIUOTEUHAs cUCTeMa  HW3JaTeabCTBa «JIlanby»

(http://e.lanbook.com/).

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO
pPOrpaMMHOT0 OOECIICUYCHHUsSI, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTRA,
HEO0OXOIMMOTO JIJIs OCBOCHMS TUCITUTIIIMHBI (MOTYJIs).

? Onepanuonnas cucteMa Windows;
? Microsoft Office;
? I1oMCKOBBIE CUCTEMBL.

8. Omnucanme MaTepUabHO-TEXHUYECKON 0aspl, HEOOXOAUMON IS
OCYIIIECTBJICHUS 00pa30BaTEIILHOTO Mpoliecca Mo TUCIHUILTHHE (MOIYJIIO).



YdeOHble ayauTOpPUH JUIsI TPOBEACHHUS Y4EOHBIX 3aHSATHH, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpamMH I€MOHCTPAIMOHHOTO0 000pY10BAHHUS.

9. ®opma TpOMEKYTOUYHOM aTTECTALIUMU:

3auer B 3 cemecTpe.
Ok3ameH B 1, 2, 4 cemecTtpax.

10. OueHouHble MaTEpHUAIIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUN MPOMEKYTOUHOU
aTTecTalluy, pa3padaThIBAIOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktom PYT (MUNT).



ABTOpBI:

JOIIEHT, AOIICHT, K.H. Kadeapsbl
«MaTeMaTrieckoe MOJACITUPOBAHUE
CJIOKHBIX cuctem» MHCTHTYTA
KEJIE3HOIOPOKHOTO TPAHCTIOPTA

CorjiacoBaHo:

3aBenyrommuii kadeapoit UYullb
1.0. 3aBeaymouero kapeapoin MMCC

[Ipeacenarens yueOHO-METOAUYECKON
KOMHCCHUU

E.B. Ponuna

JILA. bapanos

C.A. Tumnesko

H.A. AnnpusHoBa



