MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIHEI'O OBPA3OBAHUA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

-

N

~

Paboyast mporpaMma AUCHUILIMHBI (MOMYJISE),
KaK KOMIIOHEHT 00pa30BaTeJIbHOM POrpaMmbl
BBICIIIEr0 00pa30BaHuUs - IPOrPaMMBbI CIIELHAIUTETA
10 CIIEIHATBHOCTH
23.05.04 Dxcrutyararys sKele3HbIX I0pOor,
YTBEPXKJIEHHOH 1epBbIM 1popekropom PYT (MUIT)
Tumonunbim B.C.

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

MareMaTuka

CnenuanbHOCTb: 23.05.04 DxcrmyaTtanus JKeJle3HbIX JOpOr

Cnenuanuzanusi: [TaccaxXUpCKUl KOMILIEKC KEIE3HOJOPOKHOIO
TpaHCIopTa

dopma 00ydeHUSI: Ounas

Pabouas nporpamMma IMCIMIUTMHBL (MOYIIS) B BHJIE
9JIEKTPOHHOTO JOKYMEHTA BEITPY)KEHA U3 eIHHOI
KOPIIOPATHBHOW MH()OPMAIIIOHHOM CHCTEMBI yIPaBICHUS
YHUBEPCHTETOM M COOTBETCTBYET OPHIMHAITY

IIpocTas snexTpoHHas moanucs, BeitanHas PYT (MUUT)
ID moamucu: 366399
Hoanucan: U.o. 3aBenyrouiero kadenpoit Kypsuna Anrennna
MuxaiinoBHa
Jata: 17.03.2026




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenssMu ocBoeHUst yueOHOM AMCHMIUIMHBL (Monyns) «MareMatukay
SABJISIFOTCSL:

- 3aKjaJKka MaTeMaTU4YecKoro (QyHIaMEHTa Kak CpeACTBa H3YUYCHHS
OKPYAIOILEro MUpa JAJis YCIEIIHOTO OCBOEHUS TUCLUHUILIINH €CTECTBEHHOHAYYHOIO
U IpOo(heCCUOHATBLHOTO IIUKJIIOB;

- TOJIyYEHUE CTYJECHTAMH OCHOB TE€OPETHYECKUX 3HAHWN U IPHUKIAIHBIX
HABBIKOB IPUMEHEHUSI MATEMaTUHYECKNX METOJIOB U MOJIETIEH;

- IOJITOTOBKA K MCMOJIb30BAHUIO ATUX METOJIOB ISl pa3pabOTKU U MIPUHSITHS
3¢ (HEeKTUBHBIX OPraHU3ALMOHHBIX U YIIPABICHUECKUX PELICHHI;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUSI M TOBBIIICHHE OOIIET0 YPOBHS
KYJbTYpbI CTYJEHTOB.

3aayaMy OCBOCHUS AUCIUILUIMHBI (MOTyJisl) «MaTeMaTrukay sBISIOTCS:

OBJIQZICHUE METOAAMM JIMHEHHOM anreOpbl, MaTEeMaTHYECKOro aHajiu3a,
TEOPHUH BEPOSATHOCTEM.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYJIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHUs 10 AUCLUIUIUHE (MOIYIIO):

OIIK-1 - CnocoOeH pemiaTh WHXKEHEPHbIE 3a7aud B MpodeccuoHaIbHOM
NEATEIbHOCTH C UCTIOIb30BaHUEM METO/I0B €CTECTBEHHBIX HAYK, MATEMATUYECKOTO
aHaJIM3a u MOJICJIMPOBAHUSL.

OOyueHue 1Mo JUCIUILINHE (MOJIYIIIO ) IIPEIIToaraet, 4To 1o ero pe3yabTaTaM
oOyyarommiicst Oyier:

3Harh:

- OCHOBHBIE MOHATHUSA U TeopeMbl AU HepeHInaTbHOr0 UCUUCITEHHS (QYyHKIIHMA
OJIHOM M HECKOJIbKUX MEPEMEHHBIX;

- OCHOBHbIE MOHATHUS HMHTETPAIBHOIO HCUYUCICHUS (YHKUMA OAHOW U
HECKOJIbKUX NIEPEMEHHBIX, BAXKHEHIIINE TEOPEMBI;

- METO/Ibl HHTETPUPOBAHUSI TPOCTEUILINX UHTErPAJIOB, OCHOBHBIE TIOHATHUS U
TEOPEMBI CIyUYailHBIX COOBITHI, OCHOBHBIE.

YMmers:

- pemaTb CHUCTEMbl JMHEHHBIX anreOpanvyecKkux YpPaBHEHUM, BBIYUCISATH
peaebl;

- BBIYUCIATH NPOM3BOJIHBIE, YACTHbIE MPOM3BOJHBIE U TUd(epeHInabI
byHKumii;



- KCCJIeI0BaTh CBOMCTBA (DYHKIMI M CTPOUTH TpaduKH;

- HAXOIWTh HamOONbLINE W HAaUMEHbIIUE 3HadeHus auddepeHunpyemMbIx
byHKIM;

- HAXO/IUTh MPOCTEHIIINE UHTETPAIIbI.

Baagern:
- HABBIKAMM PEIIEHUS] OCHOBHBIX MHXKEHEPHBIX 33/1a4.

3. O6beM AUCITUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TPyIOEMKOCTh JUCHUIUIMHBI (MOayJis) coctaBisier 11 3.e. (396
aKaJIeMUYECKUX Jaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paldOThI
oOyJarommxcs ¢ MEJarorM4eCKUMH  padOTHUKaAaMU U (WIM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3aiiyi 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBHUSX,
[P MPOBEJICHUHN YUE€OHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHATHI Beero Cemectp
Nel | Ne2 | Ne3 | Ne4
KonrakTHas paboTa Ipu NpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 240 | 80 64 64 32
B ToMm gmncne:
3aHATHSA JIEKIIHOHHOTO THIIA 112 32 32 32 16
3aHATHSI CEMUHAPCKOTO THIIA 128 48 32 32 16

3.3. O06bemM auCHMIUIMHBL (MOAYJsl) B (POopMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYAIOUIUXCS C
nearoruaeckuMu paboTHUKAMHU U (WITH) JIUIIaMU, IPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTrenbHON TpOrpaMMbl HAa HMHBIX  YCIOBUAX, TMPU  TMPOBEACHUU
IPOMEKYTOYHOM aTTecTalnu cocTapisieT 156 akagemuyeckux yaca (0OB).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4e€HHUH, 00bEeM NUCIUIUIMHBI (MOYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME caMOCTOSTENBHOU pabOThl 00yUaroluXxcs, a Takke B (hopme
KOHTaKTHOM pabOThl 00yYarolIUXCsl ¢ MEAarorHuecKuMu pabOTHUKaMHU U (WIJIH)
JUIIAMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConepxaHue JUCUUTUIUHBI (MOYJIA).




4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKaHUE

Matpuibl 1 onpeaenuTeny MaTpuil (4acto 1).

PaccMaTpuBaembie BOIPOCH:

- BUJIBI MATPHII, OTIEPA[MK HaJl MATPHIIAMH, CBOMCTBA ONEpAIMil HAJl MATPUIIAMU;
- JIEMEHTAPHBIE TPEOOPA3OBAHUS MATPHIL;

- OTIPEEeTUTENh KBAIPATHON MATPHIIHI;

- MHHOD | aJiredpanvyeckoe JOMOTHEHUE IIEMEHTa ONPEIEITUTEIIS;

- CBOICTBa OIIpeENIUTENCH;

- oOpaTHas MaTpuIla 1 e€ CBOWCTBA;

- MaTpUYHbIC YPaBHEHUS;

- paHT MaTpHUIbI.

Cuctembl muHelHbIX anreOpandeckux ypaBHenuit (CJIAY) (yacts 2).
PaccMarpuBaeMble BOIIPOCHL:

- pemienne CJIAY meronom Kpamepa;

- pemmierne CJIAY metonom 06paTHOM MaTpHUITHL.

Cucremsl muHeiHbIX anredpanyeckux ypasHenuii (CJIAY) (acts 3).
PaccmaTpuBaemble BOTIPOCH:

- pemienne CJIAY metonom [Maycca;

- obmree pemrenne ogaopoaHoi CIJIAY.

Bekropnas anrebpa (dactsb 1).

PaccMarpuBaeMble BOIIPOCHL:

- BEKTOPBI, ACHCTBUS HaJl BEKTOPaMH;

- BEKTOpHBIE IpocTpaHcTBa V1, V2 ,V3;

- TUHeHHas 3aBUCUMOCTb BEKTOPOB;

- KPUTEPUH JIMHEHHOW 3aBUCUMOCTH JIBYX, TPEX U UETHIPEX BEKTOPOB;

- 0a3uc Ha NPSIMOM, Ha TNIOCKOCTH M B IPOCTPAHCTBE;

- KOOPJIMHATHI BEKTOPA B 3aJlaHHOM 0aszuce;

- IMHEWHBIE OTIepalliy HaJl BEKTOPaMH B KOOPAMHATHOH (opme;

- YTOJ MEXAY JBYMs BEKTOPAMHU;

- OPTOTOHAJIbHASI IPOEKIMS BEKTOPA HA HAIIPABJIEHHUE APYTOT0 BEKTOPA M €€ JINHEHHbBIE CBONCTBA;
- CKaJIIPHOE MIPOU3BE/ICHUE ABYX BEKTOPOB, €0 ajaredpandecKie CBOHCTBa;

- OPTOrOHAJIBHOCTb BEKTOPOB;

- HAXOXKAGHHE JJIMHBI BEKTOPA U yIJIa MKy BEKTOpPaMH IIPH IIOMOIIN CKAIIPHOTO IPOM3BEACHHUS;
- OPTOHOPMHUPOBAHHBIN 6a3uc B V3;

- KOOPAUHATHI BEKTOPA B OPTOHOPMHUPOBAHHOM 0a3HUce KaK IPOEKIUK 3TOT0 BEKTOPA Ha HANPABIICHUE
0a3MCHBIX BEKTOPOB;

- (hOpMyJIBI ATIs BEIYHMCIICHUS CKAJIIPHOTO TPOU3BEICHNUS, JUTMHBI BEKTOPA, KOCHHYCA yTIJla MEXIy
BEKTOPaMH 4epe3 KOOPAMHATEI BEKTOPOB B OPTOHOPMHPOBAHHOM 0azuce;

- HaNpaBJISIONINe KOCUHYCHI BEKTOPA, UX CBOHCTBO;

- ycIIOBHME KOJUIMHEAPHOCTH BEKTOPOB B KOOPANHATHOH (hopme;

- opueHTanus 6a3uca, IpaBble U JICBbIe TPOHKU BEKTOPOB.

Bekropnas anrebpa (yactb 2).

PaccmarpuBaemble BONIPOCHI:

- BEKTOPHOC MPOU3BCIACHUEC IBYX BEKTOPOB, €TI0 FeOMeTpI/IquKI/Iﬁ M MEXaHHYECCKUHI CMBICJI,
- aﬂre6paI/I‘l€CKI/IC CBOICTBa BEKTOPHOI'O MMPOU3BEACHUS,

- BBIYUCJICHUC BEKTOPHOI'O MPOU3BEACHUSA B OPTOHOPMUPOBAHHOM 6a3I/ICC;

- CMCIIIAaHHOC NPOU3BCACHNUC BEKTOPOB, €TI0 FCOMeTpI/IquKI/Iﬁ CMBICII;

- aﬂre6paI/I‘l€CKI/IC CBOMCTBa CMEIIAHHOTO MMPOU3BEACHUS,

- BBIYUCJICHUC CMCIIAHHOI'O ITPOU3BEACHUA B OPTOHOPMUPOBAHHOM 6a3I/ICC;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- yCIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB;
- BEIYHCJICHHE JJIMHBI OTPe3Ka, IUIOLIa el mapajuiesiorpaMMa 1 TpeyrojbHUKa, 00beMOB Napajuieienumneia
U TeTpa’pa.

Ananutuueckas reomerpus. [Ipsimas Ha miuockoctu (dactsb 1).
PaCCManI/IBaeMLIe BOIPOCHI:

- pa3INYHbIC BUAbI YPABHCHUS TPAMBIX;

- B3aUMHO€ PAcCIIOJIOKEHHUEC TIPSIMBIX;

- pacCTOsIHUE OT TOYKH JI0 MPSIMOIL.

AHanutnueckas reomerpus. [IpsiMas 1 IIIOCKOCTh B IPOCTPAHCTBE (YacTh 2).
PaCCManI/IBaeMI:Ie BOIPOCHI:

- pa3jIn4HbIC BUABI ypaBHeHHfI MpsAMBIX U HHOCKOCTeﬁ;

- B3aMMHOC€ PACIIOJIOKCHHUC MTPAMBIX U HHOCKOCTeﬁ;

- paCcCTOAHUE OT TOYKHU 0 IJIOCKOCTH U N0 HpﬁMOfI.

ITnockue KPHUBBLIC BTOPOTI'O ITOPAAKA.

PaCCManI/IBaeMHe BOIIPOCHI:

= JJIIUIIC, rI/Ir[ep60na, Hapa60na 1 UX TCOMCTPUICCKUC CBOP‘ICTBa;
- OKCHCHTPUCUTCT U JUPCKTPUCHI;

- KAHOHMYCCKHNC YPAaBHCHUA KPUBBIX BTOPOI'O MOpsaKa.

Teopus npenenos (dacTsb 1).
PaccMarpuBaeMble BOIPOCHL:

- ONpECTICHHUS;

- MOHATHE PYHKIIUK U CIIOCOOBI ¢€ 3aJaHus;
- YUCIIOBEIE MTOCTICIOBATEIHHOCTH;

- TIPeIeIT OCIIeI0BAaTEILHOCTH;

- mpenen GyHKINY,

- OZTHOCTOPOHHUE TIPEIICITBL.

10

Teopus npeznenos (4acThb 2).
PaccMarpuBaeMble BOIIPOCHL:

- Ipezie] MOHOTOHHOI MOC/IeA0BaTEIbHOCTH;
- TEOPEMBI O NpeJieTax;

- IEPBBII U BTOPOH 3aMe4aTeIbHbIN NIPEIEI.

11

Teopus npeznenos (4acTsb 3).
PaccmarpuBaeMbie BOIIPOCHL:

- OECKOHEYHO MaJtble (DYHKITHH;

- 9KBHBAJICHTHOCTb OCCKOHEYHO MaJTbIX (DyHKIIHH;
- IPpUEMBI PACKPBITHS HEOIIPEIEIEHHOCTEM.

12

Teopus npenenos (dacTs 4).

PaccmarpuBaemble BOIPOCHL:

- HeTIpepbIBHbIC (HYHKIUH;

- OCHOBHBIC TCOPEMBI O HCTIPEPBIBHBIX q)yHKLII/IFIX;

- U30JIMPOBAHHBIC TOYKHU pa3pbliBa U UX KJ'IaCCI/I(i)I/IKaLII/Iﬂ.

13

[TpousBoaubie U Auddepentnanst GyHKIUHN (4acThb 1).
PaccmaTpuBaemble BOIIPOCHI:

- [IOHATHUE NIPOU3BOIHOI;

- MPOM3BOIHAS (PYHKIUH;

- IpaBuUJIa BEIYUCIICHUS TPOU3BOIHBIX;

- MPOM3BOIHAS CIIOKHON (QYHKINH;

- morapudmMuIecKasi MpOU3BOTHAS;

- IPOM3BO/IHAS TOKA3aTEIbHO-CTEIICHHON (YHKIINY;

- IPOM3BO/IHASI HESIBHOW (DYHKIIWH;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- muddepeHnrpoBanue QYHKINH 3aJaHHONW B TapaMeTpHUIECKON Gopme;
- muddepeHunan GyHKINM.

14

[TpousBoaubie u muddepennranb GyHKIUHA (4acTh 2).
PaCCManI/IBaeMLIe BOIPOCHI:

- IPOU3BOJHBIC BBICIIUX MOPSAIKOB.

- mudepeHrasl BBICIIAX TOPSIKOB.

- TeopeMa 0 (PYHKIHUIX, IMEIOIIHAX ITPOU3BOIHEIC.

15

[Mpoussoansie u quddepenimans GyHkuuu (4actpb 3).
PaccMaTpuBaembie BOIPOCH:

- [IpaBUJIO HOHI/IT&J’IH;

- hopmyna Teitnopa;

- OKCTPEMYM U MHTEPBaJIbl MOHOTOHHOCTHU (l)yHKHI/II/I.

16

[TpousBoaubie u muddepennranb GyHKIUA (4acTh 4).
PaccMaTpuBaeMbie BOIPOCH:

- UCCJICAOBAHHUC ITOBCACHUA q)yHKL[I/Iﬁ C IOMOLIBIO TPOU3BOJAHBIX;
- BBIIIYKJIOCTb, BOTHYTOCTb, TOUKH neperH6a;

- AaCUMIITOTHI U O6H.[a$l CXEMa HCCIICAOBAaHUA q)yHKLII/II/I.

- UCCJICAOBAHHUC ITOBCACHUA q)yHKL[I/Iﬁ C IOMOLIBIO IPOU3BOJHBIX.

17

Heonpenenennslii uaTerpan (4acts 1).

PaccMarpuBaeMble BOIPOCHL:

- ompeJesIeHus IepBO00pa3HON (DYHKIIMU U HEONIPECICHHOTO UHTETpaa;
- OCHOBHLIE CBOICTBa HCONPECACIICHHOTO MHTCTpajia;

- Ta6m/1ua OCHOBHBIX UHTCTPAJIOB;

- HCNOCPCACTBCHHOC MHTCIPUPOBAHUC,

- METOJ IMMOACTAaHOBKH,

- MCTOA UHTCTPHUPOBAHUS I10 HACTAM.

18

Heonpenenennslii naTerpan (4acts 2).
PaccMarpuBaeMble BOIIPOCHL:

- pa3jioKEeHUE PAIMOHATIBHON (DYHKIMH Ha 3IeMEHTAPHbBIC IpOo0OH;
- HHTErPUPOBaHKE PAllMOHANIBHBIX IpOOeii.

19

Heonpenenenuslii unTerpan (4acts 3).
PaccmarpuBaeMbie BOIIPOCHL:

- UHTETPUPOBAHUE UPPALMOHATBHBIX ()YHKIIHIL;

- HHTETpUpOBaHue TU(PepeHINaTHHEIX ONHOMOB.

20

Heomnpenenennslit unTerpan (4acto 4).
PaccmarpuBaemble BOIIPOCHL:
- MHTErPUPOBaHKE TPUTOHOMETPUUECKUX (DYHKIIMIL.

21

OnpeneneHHbI UHTErpall.

PaccMaTpuBaemblie BOIPOCH:

- 3a]1a4u, TIPUBOJIAIINE K HEOTIPE/ICIICHHOMY HHTETPAy;

- OMpe/IeTICHHBIN HHTErpall Kak npeJiesl HHTErPAIbHBIX CYMM;

- TeopemMa 00 MHTETPUPYEMOCTH KyCOUYHO-HEIPEPHIBHBIX ()yHKIINH;

- TCOMETPUYECKAsl HHTEPIIPETAIHS OTPEACICHHOTO HHTEIPaIa;

- OCHOBHBIE CBOWCTBA OIPE/ICIICHHOI0 HHTErpaa;

- TeOpeMbI 00 OLIEHKE U O CPEAHEM 3HAUCHHU;

- ONpEACICHHBIA HHTErPAJI C IIEPEMEHHBIM BEPXHUM MPEACIOM H TEOPEMa O €ro MPOU3BOIHOIM;
- popmyna Herotona-JleiiOnuma;

- BBIYUCJICHUC ONPECACIICHHBIX UHTCTPAJIOB HO)ICTaHOBKOﬁ U 110 4aCTsIM.

22

[TpunoxeHne onpeneneHHOro HHTerpaa.
PaCCManI/IBaCMLIe BOIIPOCHI:




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- BBIYUCJICHHUEC HHOIHa,Heﬁ IIJIOCKHUX (bnryp, OIr'paHNYCHHBIX KPUBBIMH, 3a JAHHBIMU B IE€KAPTOBBIX
KOOpJAUHATax, NapaMEeTpUYCCKUX U B NOJIAPHBIX KOOpAHUHATAX;

- BEIYHCIIEHHE 00BEMOB TEII 10 omansM nonepeHYHbIX ceueHuil 1 00LEMOB Tel BpalicHUA;
~BBIYUCJICHUEC JJIUHBI AYTU KpPIBOﬁ U IU10IIaan MOBEPXHOCTHU BpalllCHUA.

23

HecoOcTBeHHBII HHTETpAT.

PaccmarpuBaeMble BOIIPOCHL:

- HeCOOCTBEHHBIE MHTETPAIIBI [0 OECKOHEYHOMY MIPOMEXYTKY (1-To pona);

- HeCOOCTBEHHBIE MHTETPAIIBI OT HEOTPAaHMYCHHBIX PYHKINH HA OTpe3Ke (2-To poxa);
- IPU3HAKH CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB;

- aOCOJIIOTHASL ¥ YCJIOBHAS CXOAUMOCTH;

- HeCOOCTBEHHBIE MHTETPaJIbl C HECKOIbKUMU OCOOCHHOCTSIMU.

24

DyHKINS HECKOJIBKUX MEPEMEHHBIX (4acTh 1).
PaccmarpuBaembie BOIPOCHL:

- (hyHKIMS HecKoJIbKUX nepeMeHHbIX (PHIT);

- rpadux OHIT;

- npuMepsl @HIT 1 ux reomeTprueckoe NpeACTaBICHUE;

- TMHAN (TTOBEPXHOCTH) YPOBHS,

- OKPECTHOCTH, OTKPBITHIE, 3AMKHYTBIE H OTPaHUYEHHBIE MHOXKECTBA;
- CBSI3HBIC MHOXKECTBA, 00JIaCTH;

- npenen OHII;

- 0eCKOHEYHO Mallble 1 OeckoHeuno 6ompirrne OHIT;

- HenpepbiBHOCTE OHIT B TOUuKe, HA MHOXKECTBE;

- cporictBa OHII, HenpepbIBHOM HA OrPAaHUYEHHOM 3aMKHYTOM MHOXECTBE.

25

OYHKIHS HECKOJIBKUX MEPEMEHHBIX (4acTh 2).

PaccMaTpuBaembie BOIPOCH:

- yactHble pon3BogHbie @HIT 1 ux reomMerpuyveckasl HHTEPIIpETALUs 1 n= 2;
- mudpdpepennupyemsre GHIT;

- HEOOXOMMBIE U IOCTATOYHbIE YCIOBHS AU HepeHIUPYEMOCTH;

- mostHbIN auddepeHiuan;

- BOCCTaHOBJICHHE (YHKIINY 110 ee noaHoMy auddepeniuany;

- UG hepeHIPYEMOCTh CIOKHON QYHKITUH;

- yacTHas U nosiHas npoussousie OHII;

- MHBApUAHTHOCTH (hopMbI TiepBoro auddepeninana.

26

@OYHKIMS HECKOJIBKUX MEPEMEHHBIX (4acThb 3).

PaccMarpuBaeMbie BOIIPOCHL:

- YaCTHBIC IIPOM3BOAHbIE U NH((BepeHIHaIbl BRICIINX HOPSIIKOB;

- TeOpeMa O He3aBUCHMOCTH CMEIIaHHBIX YaCTHBIX IPOM3BOAHBIX OT HOPsiaKa A pepeHIIMPOBAHUS,
- npumenenue audpepernuana OHII Kk TpUOIMKEHHBIM BHIYUCICHHSIM;

- popmyna Teiinopa anst GyHKIIMN HECKOJIBKUX MEPEMEHHBIX;

- HESIBHO 3aJlaHHbIe (DyHKIUH;

- TeopeMa O HEesIBHOW (YHKIIHH.

27

@DyHKIUSA HECKOJIBKHUX MEPEMEHHBIX (4acTh 4).

PaccmarpuBaembie BOIPOCHI:

-npousBoanast ®HII no HampasnieHuto;

-TpaueHT (PYHKIIUU H €T0 CBOMCTBA;

-YpaBHEHUS KacaTeIbHOW M HOPMAJIH K JINHUH YPOBHS ()YHKIIMHU JIBYX IEPEMCHHBIX;
-KacaTeJlbHasl II0CKOCTh M HOpMaJlb K TOBEPXHOCTH.

28

OyHKIUS HECKOIBKHUX MEPEMEHHBIX (4acTh 5).
PaccmarpuBaemble BOIPOCHI:

- akctpemym OHIT;

- He00XOAMMBIE U TOCTAaTOYHbIE yciaoBus skcTpemyma OHII;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- YaCTHBIN ciTydail — (QyHKIHA ABYX MEPEMEHHBIX;

- YCIIOBHBIH 3KCTpEMYM (QYHKINH JBYX NEPEMEHHBIX;

- byskuus Jlarpanxa;

- HEOOXOAMMBIE U IOCTATOYHBIE YCIOBHS YCIIOBHOTO SKCTPEMYMA;

- HaXOX/IeHHE HauOOJIBIIETO ¥ HAMMEHBIIIET0 3HaUeHUH (DYHKIMHU JIBYX MEPEMEHHBIX B 3aMKHYTOMH
obnacTH.

29

JBoiiHo# unTerpan (dactp 1).
PaccmarpuBaeMbie BOTIPOCHL:

- [IOHSATHUE IBOMHOIO MHTErpaja, CBONCTBA,;
- BEIYHCIICHUE TBOMHOTO WHTETPaa;

- paccTaHOBKA MPECIIOB HHTCTPUPOBAHHS.

30

J{BoiiHO# mHTETpas (4acTh 2).
PaCCManI/IBaeMLIe BOIPOCHI:

- HBOﬁHLIe HUHTETPpaJibl B MOJIPHBIX KOOpAWHATAX;
- IPAJIOKCHUC HBOﬁHOFO HWHTCTpaJa.

31

KpuBonunelinple naterpansl (4actsb 1).

PaccmarpuBaembie BOIPOCHI:

- OIpeZieIeHNE, BEIUMCIIEHHUE, CBOMICTBA U MPUMEHEHHE KPUBOJIMHENHOTO HHTErpajia NepBoro poaa;
- 33/1a4a oIpeaeNeHus padoThl MEPEMEHHON CHIIbI Ha KPUBOJIMHEHHOM MYTH;

- OIIpe/ieTIeHNe, CBOICTBA M BHIUMCIICHHE KPUBOJIMHENHOIO HHTErpajia BTOPOTo pojia.

32

KpuBonuHeliHbie HHTETpajbl (4acTh 2).

PaccMarpuBaeMble BOIIPOCHL:

- opmyina ['puHa 17151 OHOCBSI3HBIX 00JIACTEH;

- YCIIOBUS HE3aBUCUMOCTH KPUBOJIMHEITHOTO HHTErpalia OT MyTH HHTETPUPOBAHHS;

- BBIYMCIICHHE KPUBOJIMHEHHOTO HTErpajia OT MONHOTo auddepeHnuana;

- popmyna Herotona-JleiiOunma;

- HaxOoXXAeHHe QYHKIUY 10 e MOITHOMY JuddepeHInany ¢ IOMOLIBbI0 KPHBOJMHEWHOTO HHTErpasa.

33

KomiiekcHele yncia.

PaccmarpuBaemble BOIPOCHL:

- TIOHATHS KOMIIJIEKCHOTO YHCIIa;

- IEMCTBUM HaJl KOMIUICKCHBIMU YHCJIaMU;

- (hopMBI 3amKCH KOMIUIEKCHOTO YHCIIA;

- BO3BEJICHIEC KOMIUICKCHOTO YHCIIa B CTEIICHD;
- U3BJICUECHUE KOPHS U3 KOMIUIEKCHOTO YHUCIIA.

34

Juddepennnansaple ypaBHeHuUs (4acThb 1).

PaccmarpuBaemble BOIPOCHL:

- obmme cBesieHust 0 AuddepeHIaNbHbIX YPaBHEHUSX (OCHOBHBIC OHATHUS; 3aJa4H, IPUBOAAIIUE K
MOHATHUIO TU]. ypaBHEHHUH);

- nuddepeHnuaIbHble ypaBHEHHS ¢ pa3AeIONINMHY ITePEMEHHBIMHU;

- OTHOpOIHBIE N depeHIaTbHbIE YPAaBHEHHS.

- nuHeHble TuddepeHnransHble ypaBHEHHS;

- ypaBHeHue bepryim;

- ypaBHEHUS B IOJHBIX Au(QepeHuaiax, HHTErpUPYIONUi MHOKHUTEIb.

35

Huddepennnansabie ypaBHEeHUs (4acTh 2).

PaccmarpuBaemble BOIIPOCHI:

- YpaBHEHHS B TOJHBIX AU depeHInanax, HHTErPUPYIONUA MHOKHUTEb.
- oco0Oble ToukH U ocoOsle pemenust OJlY nepBoro mopsiaka,

- YpaBHEHMs, HE Pa3peIICHHbIE OTHOCUTEILHO IPOU3BOIHON.

36

Juddepenumanbabie ypaBHEHHS (4acTh 3).
PaCCManI/IBaCMLIe BOIIPOCHI:




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

n/m
- 3agada Komm;
- opmynupoBka Teopemsbl Komu [is ypaBHEHHUH BBICIIIETO TIOPSIIKA;
- HCKOTOPBIC TUIIbL ypaBHeHHﬁ, JOMYyCKAaoIUX NOHMKCHUEC MMOPAAKa.
37 |duddepennmanpabie ypaBHeHUs (4acThb 4).

PaccmarpuBaeMblie BOpOCHL:

- nuHeWHbIe TuddepeHIranbHbIe ypaBHEHHS BBICIINX TTOPSAKOB;

- CBOIiCTBa JINHEHHOTO MU(PepeHINATEHOTO OTIePaTopa;

- CBOWCTBA PELIEHUI JIMHEHHOTO YpaBHEHNUS;

- IMHEWHO 3aBUCHMBIC U HE3aBUCHMBIC CUCTEMBI (DyHKIIHIT;

- OIpenenuTens BpoHCKOro, €ro CBOMCTBA U1l CUCTEMBI PELLIEHUH JINHEHHOTO;
- OJTHOPOJTHOTO YpaBHEHUs MOPSIIKA N U JUIS IPOU3BOJIBHOM CHCTEMBI (DYHKITUH;
- hynnamenransHas cucteMa pemenuit (OCP) oxHOpoaHOTO JTMHEHHOTO ypaBHEHNS;
- TeopeMa 0 CTPYKType OOIIero peuieHus JNHEHHOro OAHOPOJHOTO YPaBHEHUS,
- ob1ee peleHre TMHEHHOT0 HEOJHOPOIHOTO YPaBHEHHUS;

- TeOpeMa O €ro CTPYKType.

38

Juddepennmanbapie ypaBHEHHS (4acTh 5).

PaccmaTpuBaeMblie BOpOCHI:

- nuHeWHbIe TuddepeHIraNtbHbIe ypaBHEHHS C TOCTOSHHBIMA KO3 QHIIeHTaM;

- noctpoenre OCP B caydae pa3smUYHBIX KOPHEN XapaKTEPHUCTUIECKOTO YpPaBHEHHUS;

- Cllydall KpaTHBIX KOPHEH XapaKTepUCTUUECKOI0 yPaBHEHUS;

- CTPYKTypa 4aCTHOT'O PEeIeHNs HEOJHOPOAHOTO JIMHEHHOTO U hepeHnHaIbHOIO0 yPaBHEHHS C
HOCTOSHHBIMH KO3((QUIUEHTaMH ¥ KBa3MMHOTOYJIEHOM B IIPaBOH 4acTu;

- MeToz Jlarpanxa BapHaIiy IOCTOSIHHBIX.

39

Cucremsl nuddepeHInanbHbIX ypaBHEHUN

PaccmaTpuBaemble BOTIPOCH:

- HOpMaJbHbIe cucTeMbI T depeHnnalIbHbIX YpaBHCHN;

- 3aga4ya Komm u Teopema Komm cyimecTBoBaHuUs U €JMHCTBEHHOCTH pemeHnus (6e3 J0K-Ba);
- CBE/ICHHUE CUCTEMBI K OTHOMY YPaBHEHUIO MOPS/IKA N.

40

YucnoBele M QyHKIIMOHAIBHBIE Psi/ibl (4acTh 1).
PaccmarpuBaemble BOIPOCHL:

- OCHOBHBIC ITIOHATHSA,

- psil TEOMETPUYECKON IIPOrpeccuu;

- HCO6XOI[I/IMBII71 NpU3HaK CXOJUMOCTHU YUCIOBOI'O pAaa;
- TApMOHUYECKUH psil.

41

Uucnossle U GyHKIIMOHATIbHBIE PSIIbI (HacThb 2).
PaccmarpuBaeMble BOIIPOCHL:

- IPpU3HAKHU CXOJJUMOCTH 3HAKOIIOJIOKUTEIIbHBIX PAI0B,

- IPU3HAKY CPABHEHNS;

- npu3HaK [lanambepa;

- npu3Hak Kommm (paankaabHbIN, HHTETPaIbHBIN).

42

Yucnossle 1 GpyHKIIMOHANBHBIE psiibl (HacTs 3).

PaCCManI/IBaeMLIC BOIIPOCHI:

- IpPU3HAKHU CXOAUMOCTH 3HAKONICPEMCHHBIX PSAA0B: IIPU3HAKU HCﬁ6HHHa, AbGens u I[I/IpI/IXJ'IC;
- yCJIOBHasA U abcoIroTHAs CXOAUMOCTDb 3HAKOIICPEMEHHOT'O pAaa.

43

UYucnoBbie 1 GyHKITMOHATBHBIC PSAIBI (HacTh 4).
PaccmarpuBaemble BOIPOCHI:

- (pyHKIIOHATTBHBIE PSBI,

- 001aCTh CXOJIUMOCTH;

- paBHOMEpHAs CXOAUMOCTb, IIpU3HaK BeliepiTpacca;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- TEOPEMBI O HEIPEPBIBHOCTH CYMMBI, TIOWICHHOM HHTETPUPOBAHUH U TU((epeHIINPOBaHUN PABHOMEPHO
CXOMAIINXCS PSIOB.

44

YuciioBbie U GyHKITMOHATBHBIC PSAIBI (HacTh S).

PaCCManI/IBaeMLIe BOIPOCHI:

- CTCIICHHLIC PAAbI;

- TeopeMbl AGerns;

- paxuyc CXOIUMOCTH U (POPMYIIa AJISl €T0 BEIYUCIICHIS,

- TEOpPEMBI O TIOWICHHOM WHTETPUPOBAHUH U MU PEPEeHIINPOBAHNH CTETICHHBIX PSIOB.

45

UucnoBble U GyHKIMOHATBHBIE PsIbI (4acTh 6).
PaccmarpuBaeMblie BOpOCHI:

- psan Teiinopa;

- KpUTepuil cxoquMocTH psina Teinopa K NCXOJHOH QYHKINH;
- psnbl MakiiopeHna;

- pa3noxeHue GYHKIHUH B CTETIEHHBIE PSbI;

- pa3NoKeHHE OCHOBHBIX 3JIEMCHTapHBIX (YHKIIHI;

- METO/IbI BBIBOJIA PA3JIOKEHUH CIIOXKHBIX (pyHKIMIL.

46

[IpumeHeHre YMCIOBBIX M (QYHKIIMOHAIBHBIX PSAIOB (4acTh 7).
PaccmarpuBaeMble BOIIPOCHL:

- NpUOIMKEHHOE BBIYUCIICHNE 3HAYCHUH (YHKIIHA;

- NpUOIMIKEHHOE BBIYUCIICHUE ONPECTICHHBIX HHTETPAJIOB.

47

YucnoBble M QYHKIIMOHAIBHBIE PAIBI (4aCTh 8).
PaccMarpuBaeMble BOIIPOCHL:

- pansl Oypee;

- pa3noxxenue GpyHkIwH B pag Oypse.

48

UucnoBsie U GyHKITMOHATBHBIC PSIIBI (4acTh 9).
PaCCManI/IBaCMLIe BOIIPOCHI:

- unrerpain @ypee;

- npeoOpazoBanue dypnbe.

49

Crnyyaiinble coObITHS (dacTh 1).

PaccmarpuBaemble BOIPOCHL:

- IIOHATHE cnyqaﬁﬂoro CO6LITI/I$I;

- POCTPAHCTBO 3JIEMEHTAPHBIX COOBITHH;

- COCTaBHBIC CO6LITI/I$I, Z[eﬁCTBHﬂ Ha{ CO6BITI/I$IMI/I;

- anreOpa cOOBITHH KaK OJJHA U3 MHTEPIIPETAINi anreOpsl bys;

- AMarpamMMbl BeHHa;

- KITACCUYCCKOE, CTATUCTUYCCKOC U TCOMECTPUIECKOE OITIPEACIICHUEC BEPOATHOCTHU,
- IOHATHE 00 aKCHOMATUYECKOM OIMPCACIICHUN BEPOATHOCTH.

50

Crnyyvaiinble coObITHS (HacTh 2).
PaccmarpuBaemble BOIPOCHL:

- TEOPEMBI CII0KEHHS M YMHOXEHUSI BEPOSITHOCTEH;

- YCIIOBHASI BEPOSTHOCTE;

- (hopmyIia OJTHOM BeposiTHOCTH U popmyia baiieca.

51

Crnyqaitapie coObITHA (YacTh 3).

PaccmarpuBaemble BOIPOCHI:

- opmyna bepryiy;

- JIOKaJIbHAas M MHTErpajbHas TeopeMsl Jlamaca.

- OTKJIOHCHHE OTHOCHTEIHHOM YaCTOTHI OT IIOCTOSHHOM BEPOATHOCTHU B HE3ABUCHUMBIX MCIIBITAHUAX.

52

CrnyuaiiHble BeJTMYUHBI (4acTh 1).
PaccmaTpuBaemble BOIIPOCHI:
- IOHSTHE 00 OJJTHOMEPHOMW CITy4alfHOH BeNNYMHE;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- JUCKPETHBIE CITyJaiHbIC BETHIHNHBI.
- 3aKOH paclpeeleHus AUCKPETHON ClTyualiHON BEJIMUMHBL;
- (hyHKIMS pacnpesieNieHus ¥ ee CBOWCTBa.

53

Cry4aifHble BETUYUHBI (4acTh 2).

PaCCManI/IBaeMLIe BOIPOCHI:

- HENIPEPBIBHBIE CIIy4YaifHbIe BETHIIHEL,

- (pyHKIHS TUIOTHOCTH pactpeieNieHUs U ee CBONCTBA.

- MaTeMaTHIeCKOe OXKUIaHUE, TUCTIEPCHS M CpeIHee KBaJpaTHIHOE OTKIIOHEHNE HENPEPHIBHON CITydaifHOM’
BCIIMYHNHBI,

- OCHOBHBI€ 3aKOHBI pacIpeaACICHUSA.

54

JBymepHas ciydaitHasi BEJIMYHHA.

PaccmatpuBaembie BOIPOCHI:

- TIOHATHE IByMEPHOM CIy4yallHON BEJIUYUHbI;

- 3aKOHBI paclpeneNeH!s IBYMEpPHOH CllydaiiHOI BETUUHHBL;

- YCJIOBHBIE 3aKOHBI PACIIPENETICHUS BEPOSTHOCTEN COCTABISIONINX HENPEPHIBHON IBYMEPHOM CIIyd4aiiHOM
BCJIMIHMHBI.

- YUCJIOBBIE XapaKTEPUCTUKN HENPEPHIBHON IBYMEPHOH CIIy4aiiHOM BEIUYUHBI.

55

DneMEeHTbl MaTEMAaTUYECKOI CTaTUCTUKU (YacTh 1).
PaccMarpuBaeMble BOIIPOCHL:

- CTaTUCTUYECKOE paclpe/iesieHHe BEIOOPKHY;

- SMIOUPHUYECKas PYHKIUSA pacpeICICHNUS;

- [IOJIMT'OH U TUCTOT'paMMa;

- TOYCYHBIC OLICHKU,

- UHTCPBAJIbHBIC OLICHKU.

56

DneMEeHTbl MaTEMAaTUYECKOM CTaTUCTUKU (YacTh 1).
PaCCManI/IBaCMLIe BOIIPOCHI:
- CTAaTHCTUYECKAs IIPOBEPKa CTATHCTUICCKUX TUoTe3 (Kpurepuit [lupcona).

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MpakTUYECKUX 3aHATUN/KPATKOE COJEPIKAHNE

Martpuiibsl u onpeaenuTeny Matpuil (4acts 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: BBIMIOJTHEHHE JTUHEHHBIX OTIepalluii Hajl MaTPUIIAMH,
BBIYWJICHUS OTIPEIEIUTENEH BTOPOTO U TPETHETO MOPSIIKOB.

Martputibl ¥ ONpeAeIUTENN MaTPHI] (4aCTh 2).
B pesynbrate paboTh CTyIeHT MPHOOPETET YMEHHUS: HAXOXKACHUE 00PaTHOW MAaTPUIIBI, HAXOXKICHHUE paHTa
MaTpHIIbI.

Marpuiisl ¥ ONpeIeTUTENN MaTPHI] (4acThb 3).
B pesynprarte paboThl cTyIeHT PHOOPETET YMEHHUS PEIIeHNEe MaTPUIHBIX YPaBHEHUH.

Cucrembl TuHEHHBIX anredpanyeckux ypasHenuii (CJIAY) (dacts 1).
B pesynprarte pabotsl ctyaeHt npuodpereT HaBbsiku pemenns CJIAY meronom [Maycca, Kpamepa.

BekTophast anrebpa (qacts 1).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMEHUS IPUMCHCHUS CKAJIPHOI'0, BEKTOPHOI'0, CMEIIAHHOT O
MMPpOU3BEACHUS BEKTOPOB K PCIHICHUTIO 3a/1a4.




Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

AHanuTryeckasi reomeTpus (4actp 1).

B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAaKOMJICH C pa3jIndYHbIMU criocodamu 3aJaHus HpHMOﬁ Ha
IIJIOCKOCTH.

AHanmuTH4YecKasi reoMeTpHs (4acTh 2).

B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAKOMJICH CO B3aMMHBIM PACIIOJIOKCHUEC ABYX IIPAMBIX Ha
TUIOCKOCTH, BEIYHUCICHHUEM YTJIa MEXIY NPAMBIMH, HpHOGpeTeT YMEHUS BBIYHUCICHUE PACCTOAHUA OT TOUKH
JI0 TIPSIMOM.

AHanuTtuueckas reoMeTpus (4actb 3).

B pesynprate paboThl cTyIeHT OyAeT 03HAKOMIIEH CO CITOcOOaMu 3a1aHus MIPSIMOi B IPOCTPAHCTBE,
B3aUMHBIM PacIIoIOKEHHEM JIBYX IIPSMBIX B IIPOCTPAHCTBE, IIPHOOPETET YMEHUS COCTABIICHUS YPAaBHEHHUS
IIPSIMOM B IIPOCTPAHCTBE.

AHanmuTH4YecKasi reoMeTpus (4acTh 4).

B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAKOMJIEH CO CITOCOOaMM 3aJaHus TNIOCKOCTHU MMPOCTPAHCTBE,
B3aWMHBIM PACTIOIOKEHUEM JBYX IJIOCKOCTEH B MIPOCTPAHCTBE, MPHOOPET HaBBIKH 3aJaHHsI YPaBHEHUS
IIJIOCKOCTH.

10

AHanmuThuyeckast reoMeTpusi(4acts 5).

B pe3yibTaTe pa6OTLI CTYACHT 6y,H6T O3HAKOMJICH CO B3aMMHBIM PACIIOJIOKCHHUEM ABYX TUIOCKOCTEH B
MMPpOCTPaHCTBE, B3AMMHBIM PACIIOJIOKCHUC HpHMOﬁ U IIJIOCKOCTH, HpHOGpeTCT HaBBbIKH HAXOXACHUS
pacCTodHUA OT TOUKHU OO0 MIIOCKOCTH.

11

IImockue KPHUBBIC BTOPOI'O IIOPAIKA.
B pesynbraTe paboThl CTYIEHT IPHOOPETET YMEHHUS IIOCTPOCHHUE DILIUIICA, FHIIEPOOIIBI, TapadoIIbI,
HaXOKICHUE SKCIICHTPUCHUTETA U TUPEKTPHCEHI.

12

Teopus npeznenos (yacTsb 1).
B pesynprarte paboTHI CTYyISHT PUOOPETET YMEHUS IOCTPOCHUS TpapUKOB (yHKITHH.

13

Teopus npenenos (4acTsb 2).
B pesynbraTe paboThl CTYJIEHT IPHOOPETET YMEHUS: PaCKPhITHE HEONPEAETICHHOCTEH B Mpeienax.

14

Teopus npenenos (4acTs 3).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS BEIUMCIICHHSI IEPBOTO U BTOPOTO 3aMeUaTENbHbIX
MpeaciioB.

15

Teopus npeznenos (4acTs 4).
B pe3yibTare pa6OTbI CTYACHT an06peTeT YMEHU UCTTOJIB30BaHUS OCHOBHBIX JKBHMBAJICHTHOCTCH pu
BBIYUCJICHUH ITIPEACIIOB, 3aMCHA HepeMeHHOﬁ B nIpeaciax.

16

Teopus npenenos (4acTs 5).
B pesynbrate paboThl CTYACHT IPUOOPETET YMEHHS UcCiIeoBaHne QYHKIMN HA HETPEPHIBHOCTb.

17

[TpousBonHble U MU hepeHmansl GyHKIUU (JacTh 1).
B pesynbrare paboThI cTyIeHT IPHOOPETET HABBIKM BEIYUCICHUE TTPOU3BOTHBIX.

18

[IpousBonnbie u quddepenunanst QyHKIUHN (4acTb 2).
B pesynprate paboTHI CTyIEeHT MPHOOPETET YMEHHUS: BRIYMCICHHS IPOM3BOJHON CTENICHHO-TIOKA3aTeIFHON
(hyHKIWY, BRIYHACIICHUS IPOU3BOIHON (DYHKIINY, 3aJaHHOH IMapaMeTpHICCKH.

19

[TpousBonHble U MU hepeHranbl GyHKIUU (JacTh 3).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: BEIUUCIICHHE TTPOU3BOTHBIX BBICIIIUX MOPSIIKOB,
BBIYUCIICHHS AU(PepeHINanoB BEICIINX MOPSIKOB.

20

[TpousBoaubie U Auddepentnanst GyHKIUHN (JacTb 4).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT HAaBBIKW UCIIOJIb30BAHUS ITpaBUJIa JlonuTans JJIs BBIYUCIICHUA
IIPEJEIOB.

21

[TpousBoausie u Auddepentnanst GyHKIUHN (4acTb S).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS UCCIIEOBaHNS (DYHKIIMA HA MOHOTOHHOCTb.




/o

TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

22

[IpousBoanbie u nuddepenmansl GyHKIuU (4actp 6).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMEHUA UCCICAOBAHUA (byHKIII/II/I Ha BBIITYKJIOCTb U
BOTHYTOCTb.

23

[TpousBoaubie u muddepennranb GyHKIUA (4acTh 7).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMEHHUA HAXO0XKICHUA aCUMIITOT (l)yHKHI/II/I.

24

[IpousBoansie u nuddepenuans GyHKIuU (4actp 8).
B pesynprate paboThl cTyIeHT MpHOOpeTeT YMEHHUS: MCCIeI0BaHne (QYHKIINH, TIOCTPOSHIE TpadrKa
(hyHKIMH IO FICCTIETOBAHUIO.

25

Heonpenenennsiii uaTerpan (4acts 1).
B pe3yiabTare pa6OTI)I CTYACHT an06peTeT YMEHHSA BBIYUCIIICHUS HCONTPECACICHHBIX HHTCI'PAJIOB C
IIOMOIIIBIO Ta6J'H/II_[I)I HUHTETrpaioB.

26

Heonpenenennsiii uaTerpan (4acts 1).
B pesynprate paboThl cTyIeHT MPpHOOPETET YMEHHS BEIYMCICHHS HEOMPEICICHHBIX HHTETPAJIOB C
IIOMOIIIBIO Ta6J'II/I].[LI HUHTCTPAJIOB.

27

Heonpenenennslit nuTerpan (4acts 2).
B pesynprarte paboThI CTYyICHT MPUOOPETET YMECHHUS: BBIYHCIICHAE HEOTPEACICHHOTO HHTErpaa ¢
IIOMOIIIBIO 3aMCHBI nepeMeHHoﬁ, HUHTETPHUPOBAHUEC 11O YaCTAM.

28

Heonpenenenuslii uHTErpan (4acts 3).
B pesynbraTe paboThl CTYyIEHT IPHOOPETET YMEHUSI HHTETPUPOBAHKS PAIlHOHATIBHBIX IPOOCH.

29

Heonpenenennslit unTerpan (4acto 4).
B pesynprare paboThI cTyIeHT PHOOPETET YMEHUS HHTETPUPOBAHUS UPPAMOHATBHBIX (DYHKINH.

30

Heonpenenennslit uaTerpai (4acts 5).
B pesynprate paboThl CTyIeHT MPHOOPETET YMECHUS HHTETPUPOBAHNS TPUTOHOMETPHUCCKUE (DYHKITHH.

31

Omnpenenennblii uHTErpai (4actp 1).
B pesynbraTte paboThl CTY/IEHT IPHOOPETET yMEHHMS: BHIYMCIICHUE ONPENECIICHHOI0 HHTErpalla, 3aMeHa
MIEPEMECHHOM B OMPEICIICHHOM HHTETPaJie, BRIUUCIICHUE TUIOIMIACH UTOCKUX (QUTYp.

32

[Tonsarue HecoOCTBEHHOTO MHTErpasa (4acth 1).
B pesynbrarte paboThI cTyIeHT PHOOPETET YMEHUS BEIYUCIICHIS HECOOCTBEHHBIX HHTETPAJIOB.

33

[IpousBonHas GyHKIIMU HECKOJIBKHUX MEPEMEHHBIX (4acThb 1).
B pe3ynbrate paboThI cTyIeHT PHOOPETET HABBIKM BEIYMCIICHUE YaCTHBIX MPOU3BOIHBIX (PYHKIHH OBYX
[IEPEMEHHBIX.

34

[Tpon3BoiHas PYHKIIMN HECKOJIBKUX MTEPEMEHHBIX (4acTh 2).
B pesynbTate paboThl CTYACHT NPUOOPETET YMEHHS NPUMEHEHNs! oJHoro aAuddepeHnmana K
HpI/I6J'II/DKeHHI)IM BBIYUCIICHUSAM.

35

[IpousBonHas GyHKIIMU HECKOJIBKHUX MEPEMEHHBIX (4acThb 3).

B pe3ynbrare paboThI cTyIeHT IPHOOPETET YMECHHUS: BEIYUCIICHHE TIPOU3BOIHON (DYHKITHH 11O
HalpaBJICHUE, BBIYUCICHUEC BEKTOPA I'Pa/IMCHTA, HAXOKACHUC YPABHCHUA KacaTelIbHOH IIJIOCKOCTH 1
HOpMaJIi K TOBCPXHOCTH.

36

[TpousBoaHas GyHKIIMN HECKOIBKUX MEPEMEHHBIX (4acTh 4).
B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHUS HAXOXKACHUS dKCTpeMyMa (yHKIIUU IBYX
MepEeMEHHBIX.

37

KpaTHble u kpuBoJIMHEIHBIE HHTETpAJBI (4acTh 1).

B pe3yibTare pa6OTI)I CTYACHT HpI/I06pCT€T YMEHUS BBIYUCIICHUS HBOﬁHLIX HUHTETpaIOB, PACCTAHOBKU
MpeaAciOB UHTECTPUPOBAHUS.

38

KpaTHble 1 kpuBOJIMHEIHBIE HHTETPAJIBI (4aCTh 2).

B pesynprarte paboThl CTyAeHT IPHOOPETET YMEHUS BEIYUCICHHUS IBOWHBIX HHTETPAJIOB B TOISAPHBIX
KOOpJUHATAX.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

n/m
39 |KpaTtHble 1 KpUBOIMHEWHBIE HHTETPANIbI (4acTh 3).
B pesynbTate paboThI CTYAEHT NPUOOPETET YMEHHS BBIYUCIICHHS IUIOMIAIN TNIOCKOW (U PBI.
40 |KpaTHbIC 1 KPUBOJMHEHHBIC HHTETPAJIBI (4acTh 4).
B pe3yabTare pa6OTI)I CTYACHT HpI/IO6peTeT YMEHUA BBIYUCIICHUA KpPIBOJ'IPIHeﬁHOFO HHTErpajia 1 ponaa.
41 |KoMIuieKkcHbIE Ynca.
B pesynprarte paboThl CTyIeHT MPHOOPETET YMEHHUS: BHIIOJHEHNE NEHCTBUI HaJl KOMIUIEKCHBIMH YHCIIaMH,
CI)OpMBI 3allUCU KOMIIJIEKCHOI'O YMCJIa, BO3BEACHNE KOMIUIEKCHOI'O YHCJIa B CTEIIEHDb, U3BJICUCHUE KOPHSA U3
KOMIIJICKCHOT'O YHCJIa.
42 |Iuddepennuanbabie ypaBHeHUs (4acThb 1).
B pesynbTate paboThl CTYACHT NPUOOPETET YMEHUS pelieHus AupGepeHINaIbHbIX YpaBHEHHH IEPBOTO
nopsAaka (ypaBHeHI/IH C pa3aciaAromUMHuC NEPEMEHHBIMU, OTHOPOJAHLIC YPABHCHU, JIMHEHWHEBIC YpaBHCHU,
ypaBHeHUs bepHynm).
43 |duddepenunanbubie ypaBHeHUs (4acThb 2).
B pesynprare paboThl cTyIeHT proOpeTeT YMEHUS penieHns nudepeHINaIbHbIX ypaBHECHAH BTOPOTO
nopsAAaKa, 10IyCKaroIuX IMOHNKCHUE TOPAAKA.
44 | TnddepeHnranbHbIe ypaBHEHUS (4acTh 3).
B pesynbraTe paboThl CTYCHT IPUOOPETET YMEHUS PEIICHHUS OAHOPOIHBIX TU(PPepEHIIMATBHBIX
YpaBHEHHI BTPOTO MOPSAKA C TOCTOSHHBIMH KO3 GHUIIMCHTAMH.
45 | uddepenunanbabie ypaBHEHUS (4acTh 4).
B pesynbraTte paboThl CTYJACHT IPUOOPETET YMEHUS PEIICHHUSI HEOTHOPOIHBIX A hepeHIIna0THBIX
YpaBHEHHI BTOPOTO MOPSIIKA C TOCTOSHHBIMU KOA((QHUIIIEHTAaMH CO CIICIHANTBEHON MPaBOH YacThIO.
46 |duddepeHunanbubie ypaBHeHUS (4acTh S).
B pe3yiabTaTe pa6OTLI CTYACHT anoGpeTeT YO3HAaKOMIJICH € MCTOJ BapHUalluu MPONU3BOJIbHBIX IMOCTOSAHHBIX.
47 | duddepenunansHbie ypaBHEeHU (4acTh 6).
B pesynbraTe paboThl CTyIeHT IPHOOPETET HABBIKK pelieHus Au(GepeHIHaIbHbIX YPaBHEHHN pa3HbIX
THUIIOB.
48 |duddepeHunanbHple ypaBHeHUs (4acTb 7).
B pesynprate paboThI CTYICHT MPUOOPETET YMEHHUS pelIeHus cucTeM auddepeHInanbHbIX YpaBHSHIH.
49 |Yucnossie psbl (4acTh 1).
B pesynbrate paboTHI CTYyIEHT MPUOOPETET YMEHHUS: MCIIOb30BaHHE HEOOXOJUMOTO TPH3HAKA
CXOAUMOCTH JIA UCCIICAOBAHNA CXOAUMOCTH YUCIOBBIX PAAOB, UCIIOJIb30BAHNE O606H.ICHHOFO
TFapMOHHNYCCKOTO pAda AJid UCCIEAOBAHNA CXOJAUMOCTH YUCIIOBBIX PAA0B, UCTIOJIB30BAHUE UHTCTPAJIBHOTO
IMpU3HaKa 111 UCCIIEA0BAaHUA CXOAUMOCTHU YUCIOBBIX PAI0B.
50 [YucnoBble psasl (4acTh 2).
B pe3synbrare paboThl CTyASHT MPHOOPETET YMEHHUS HCCIEI0OBAHUS PAJOB HA CXOAMMOCTE C IIOMOIIBIO
npu3HakoB Jlanmambepa, pagukansHOro pu3Haka Komrm.
51 |Ywucnosslie psiabl (4acThb 3).
B pesynprare paboTHI cTyIeHT PHOOPETET YMEHHUS UCCICIOBAHUS PSIOB Ha a0CONIOTHY U YCIOBHYIO
CXOAUMOCTb.
52 |OyHKIHOHATBHBIE PAIBI (4acTh 4).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHS BEIYHCICHHSI 00JIACTH CXOIUMOCTH CTETIEHHBIX PSIOB.
53 |Paznoxxenue QyHKIMH B CTETIEHHBIE PAIbI (4acTh 5).
B pesynbrate paboThl CTYAEHT NPUOOPETET YMEHUS PA3JIoKEHHsT QYHKIMH B CTEIICHHBIE PSIIBL.
54  [Paner @ypwe (dacTsb 6).
B pesynbrate paboThl CTYACHT NPHOOPETET yMEHHS pa3iiokeHns: QyHKIMH B paasl Dypoe.
55 |[IpmioskeHue YUCIOBBIX U PYHKIMOHAIBHBIX PSJIOB (4aCTh 7).

B pesynprare paboThl cTyIeHT IPpHOOpETET YMEHUS IPUOIKEHHOTO BEIYUCIICHNS 3HAYCHUH () yHKITHA,
MPHUOIMKEHHOTO BEIYHMCIICHHS OTIPEIeIeHHBIX HHTETPAJIOB.




/o

TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

56

[Ipunoxxenne 4UCIOBBIX U (DYHKIIMOHATBHBIX PSAIOB (YacTh 8).

B pesynbTate paboThI CTYAEHT MIPUOOPETET YMEHUS MPUOIMKEHHOT0 penieHus ud depeHInantbHbIX
YPaBHEHHM.

57

Crnyqaitabie coObITHA (YacTh 1).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMEHUA pCUHICHUSA 3aJa4 Ha KJIIACCUYCCKOC OMPCACTICHUC
BEPOSITHOCTEM.

58

Crnyuaitabie coObITHS (4acTh 2).
B pesynbTate paboThl CTYACHT NPHOOPETET yMEHUS PEIICHHS 3a/1a4 C UCTIOIb30BAHUEM TEOPEM CII0KEHHS
BEPOSITHOCTEN U YMHOKEHHUSI BEPOSITHOCTEH.

59

Crnyqaitabie coObITHA (YacTh 3).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMEHUA pCUHICHUSA 3a4a4 € UCIIOJIb30BaHUCM (l)OpMyJ'II)I MOJHOM
BCPOATHOCTH.

60

Crnyuaitabie coObITHS (4acTh 4).
B pesynbTate paboThl CTYACHT NPHOOPETET yMEHHs HCIoIb30BaHus Gopmyisl beprymmu, hopmyist
ITyaccona, mokampHOH 1 HHTETpaIbHOU hopMyn MyaBpa-Jlanmaca mpu pemieHnu 3a1a4.

61

Cry4aifHble BETUYUHBI (4acTh J).

B pesynbraTe paboThl CTYACHT IPHOOPETET YMEHUS MOCTPOSHHS 3aKOHA paclpeIeIeHUs] BEpOATHOCTEH
JICKPETHOH CiTyyaifHOW BeTMYHMHBI, OyJeT 03HAKOMIICH C OUHOMHUAIIBHBIM pacrpeielieHueM,
pacnpenenenuem llyaccona, reomeTpuuecKuM pacnpeesieHueM ClydailHOW BEJIMYMHBI.

62

Crnyuaitnbie coObITUS (4acTh 6).
B pe3yibTaTe pa6OTLI CTYACHT anoGpeTeT YMCHUS BBIMUCIICHUSA MAaTCMAaTUYCCKOI'O OXKUAaHUs,
JUCIICPCUH, CPEAHCTO KBAAPATHUICCKOTO OTKJIIOHCHHNA JUCKPCTHBIX CHy‘IaI;‘IHBIx BCJIMYHH.

63

Crny4aifHble BETUYUHBI (4acTh 7).
B pesynprate paboThHI cTyIeHT OyIeT 03HAKOMIICH C HEMPEPHIBHBIMH CIYyYalHBIMU BEIMIHHAMI.
[TpuobpereT yMeHHs HAX0XKICHUS (DYHKLIUH PAaCpeIeNIeHUs 10 N3BECTHON IIOTHOCTH PacpeielICHHSI.

64

CrnyuaiiHble BeJIMUUHBI (4acTh §).
B pesynbrate paboThl CTyI€HT OyJeT 03HAKOMJIEH C OCHOBHBIMH 3aKOHAMHU paclpeiesieHus] HePEPhIBHBIX
CHy‘IaﬁHBIX BCJIMYHH. HpI/IO6peTeT YMEHM BBIYUCICHUSA MATEMATHUCCKOTO OKHUIaHUA, TUCTIEPCUHU,

CPCAHCTO KBAAPATUYCCKOI'0 OTKIIOHCHUA HENPCPBIBHBIX CHy‘IaﬁHBIX BCJIMYHH.

4.3. CamocrosiTenpHas padoTa 00y4Jaromuxcs.

Bun camocrosTensHo# paboTh

IToaroroBka k MPAKTUYCCKUM 3aHATUAM.

IToaroroBka k HpOMe)I(YTO‘{HOfl aTTeCTaluu.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. llepeueHb wu3AaHWN, KOTOPHIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU

OCBOEHUU JUCLUUILUIUHBI (MOYJIA).

No
n/n bubnuorpaduueckoe onucanue Mecto noctyna
1 | Unbun, B. A. MartemaTtudeckuii ananu3 B 2 4. Yacts 1 B 2 https://urait.ru/bcode/491294

kH. Kaura 1: yaeOuuk ams By3oB / B. A. Unbun, B. A.
Canoaunuui, b. X. CennoB. — 4-e uzj., nepepad. u J101.




— Mocksa : U3natensctBo FOpaiit, 2022. — 324 ¢. —
(Bricmee obpazoBanue). — ISBN 978-5-534-07067-5. B.
A. Unenn, B. A. CagoBanuuii, b. X. CengoB YueOHUK
FOpaiir , 2022

2 | Beicuras maremartuka : yueOHoe mocobue aiist By3os / B. C. | https://urait.ru/bcode/468424
[[IumaueB. — 8-¢ u3m., mepepad. u qon. — MockBa :
WznarensctBo KOpaiit, 2021. — 447 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-12319-7. B. C.
[Munages. Yuebnoe mocodbue FOpaiit , 2021

3 Canosunuas, U.B. Maremaruueckuit ananus. [lpenen u https://urait.ru/bcode/515257
HENPEPBIBHOCTH (D)YHKITMH OJHON TIEPEMEHHOM : yueOHOe
nocobue st By3oB / MI.B. CanoBanuas, T.H. ®omenko ;

noj o6mier penakuueit B.A. Mnpuna. — 2-e uzn., nepepad.
u gon. — Mocksa : M3narensctBo FOpaiit, 2023. — 115 c.
— (Bnicmiee obpazoBanue). — ISBN 978-5-534-08473-3.
N.B. CapoBunuas, T.H. ®omenko ; moj oOie penaxiuein
B.A. Unbuna. YuebHoe nocodue fOpaiir , 2023

4 | duddepeHumanbHble ypaBHEHUS | yYCOHUK U TIPAKTHKYM https://urait.ru/bcode/468795

1utst By30B / T. B. MyparoBa. — MockBa : M3naTenbcTBo
FOpaiit, 2021. — 435 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-01456-3. T. B. MypatoBa. YueOHuk
Opaiit , 2021

5 | Teopust BeposTHOCTEH 1 MaTeMaTHUYECKasi CTATUCTHKA : https://urait.ru/bcode/431167

yueOHUK 1 pakTuky™m aiist By3oB / H. I. Kpemep. — 5-¢
u31I., mepepad. u gorn. — Mocksa : U3narensctBo FOpaiit,
2019. — 538 c. — (Bricuiee oopazoBanne). — ISBN 978-
5-534-10004-4. H. II. Kpemep. Yuebnuk IOpaiit , 2019

6 | Marematnueckuii ananu3. COOpHUK 3aaHuil: yaeOHOE https://urait.ru/bcode/493329

noco6wue st By30B / B. B. JlornnoBa [u 1ip.]; mox oOrieit
penakmueii E. I'. [InoTHrKOBON. — 2-€ U3, UCTIP. U JIOTL.
— Mocksa: U3parensctBo Opaiit, 2022. — 206 c. —
(Bricmree o6pazoBanne). — ISBN 978-5-534-11516-1. B.
B. Jlorunosa [u ap.]; mox o6meit pegakuueit E. T'.
[TnotHuKOBOM. Y4yeOHoe nocobue FOpaiit , 2022

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS TPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

1. Hayuno-texauueckas 6uommorexka PYT (MUUT) http://library. miit.ru

2. DnexkTpoHHO-O0ubMoTeuHas cucrema «Jlanp» http://e.lanbook.com/

3. Hayuno-texauueckass 6ubmuorexka PYT (MUUT) UDD http://ml.miit-
ief.ru

4. O6pazoBarenbHas mwiaTdopma JJis YHUBEPCUTETOB U KoJuemxel FOpait
https://urait.ru/



7. IlepedyeHp  JHUIIEH3MOHHOTO W  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpOrpaMMHOT0 OOecCTedYeHus, B TOM YHCJIE OTCUYECTBEHHOrO IIPOMU3BOICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTLTAHBI (MOYJIs).

Microsoft Office, Microsoft Windows.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

KoMIbroTepbl, THTEPAKTUBHBIE TOCKH, IPOEKTOPHI, SKPAHbI, MEJIOBBIE JTOCKH
(MapkepHbIE JJOCKH).
9. ®opma MPOMEKYTOUHOM ATTECTALNU:

DK3aMeH B 3 cemecTpe.
3auer B 1, 2, 4 cemecTpax.

10. OueHouHbIE MaTEpHUAIIBI.

O1neHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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