MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

(PYT (MAUT)

/ Paboyast mporpaMma AUCHUILIMHBI (MOMYJISE),
KaK KOMIIOHEHT 00pa30BaTeJIbHOM POrpaMmbl
BBICIIIEr0 00pa30BaHuUs - IPOrPaMMBbI CIIELHAIUTETA
10 CTICIHATLHOCTH
23.05.03 IToaBmkHOM COCTaB KeIe3HBIX AOPOT,
YTBEPXKJICHHOH nepBbIM rpopekropom PYT (MUIT)
Tumonunbsim B.C.

N

~

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

CreumaabHOCTh:

Cnennanus3anus:

®opma 00ydeHus:

MareMaTuka

23.05.03 [TogBUKHOM COCTaB JKEJIE3HBIX TOPOT

I'py30BbI€ BaroHsl

OyHag

Pa6ouas nporpaMma AUCHUIIMHE (MOZYJIS) B BUAE
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHa U3 eIMHOM
KOPIOPATUBHON NH()OPMAILIMOHHON CHCTEMBI YIIPABIICHUS
YHHBEPCHTETOM H COOTBETCTBYET OPHUTHHATY

IIpocTas snexTpoHHas moanucs, Beltannas PYT (MUUT)
ID moamucu: 2672
[Moxmucan: 3aBenyromuii kadenpoii [Imatonosa Ombra
AnekceeBHa
Jlata: 14.09.2023




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

ensmMu © 3aga4aMud  OCBOCHHUS y4Ye€OHOW JUCHUILIMHBI  (MOIYJIs)
«MareMaTuka SIBJISITFOTCS:

- 3aKJlaJka MaTeMaTH4ecKoro (yHIaMEHTa KaK CpeACTBa HU3YYCHUS
OKPYXarOIIEro MUpa JUIsl YCIEITHOTO OCBOCHUS IUCUUILINH €CTECTBEHHOHAYYHOIO
U TIpo(heCCUOHATIBHOTO IIUKJIOB;

- TOJYyYE€HUE CTYJACHTAMH OCHOB TEOPETUYECKHUX 3HAHWUN WM TPHUKIAJTHBIX
HaBBIKOB MIPUMEHEHHUS MATEMAaTUUYECKUX METOJOB U MOJICJICH;

- IOJATOTOBKA K MCIOJIb30BAHUIO 3THUX METOJIOB JJISI pa3pad0TKX U IPUHSATHUS
3¢ (PEKTUBHBIX OPTAHU3AIMOHHBIX U YIIPABICHYCCKUX PEIICHUN;

- Ppa3BUTHE JIOTHYECKOTO MBIIUICHUSI W TIOBBIINICHUE OOIIET0 YpOBHS
KYJIbTYPBI CTYJICHTOB.

2. [Inanupyembie pe3ybTaThl 00y4EHUS M0 TUCHUILTHHE (MOJIYIIIO).

[lepeuenb (GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOMU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
NEATEIBHOCTH C UCIIOIb30BaHUEM METOJ0B €CTECTBEHHBIX HAYK, MAaTEMAaTUYECKOTO
aHaJIM3a u MOJICJIMPOBAHUSL.

OOGy4eHue 1o JUCUUIUIUHE (MOIYJIIO) MPENOaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

3HaTh:

OCHOBHBIC TOHATHS, COJICP)KAHUE YTBEPKICHUN M CIEACTBUM W3 HUX,
UCIIOIB3YEeMBIX IS OOOCHOBAaHHS BBIOMpPAEMBIX MAaTEMAaTHYECKUX METOOB
pellIeHus 3a71a4 yIIpaBJICHUS.

YMeTh:
[IpuMEHATh MOJYyYCHHBIC 3HAHMS IO JUCHUILIMHE MPU aHAIU3€ CIOCOOOB
pellIeHus MOCTaBJICHHBIX 3a]1a4.

Baagersn:

HaBbikamu pemieHuss OCHOBHBIX 3ajad MaTEMaTU4YeCKOrO aHalln3a,
CIIOCOOHOCTBIO TPOU3BOJUTH CAMOCTOSITENIBHBIA BBIOOP METOJOB M CIIOCOOOB
perieHusl.

3. O6beM AUCIUTLIUHBI (MOIYJIs).

3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOYJIA).



O6miast TpyIOEMKOCTh JUCHMIUIMHBL (MOayiisi) coctraBisier 11 3.e. (396
aKaJeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX yCIIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

Konngectso yacos
Tun y4eOHbIX 3aHATHI Beero Cemectp
Nel | Ne2 | Ne3 | N4
KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 256 | 64 64 80 48
B tom uucne:
3aHATHSA JIEKIHOHHOTO THIIA 112 32 32 32 16
3aHATHS CEMUHAPCKOTO TUIIA 144 32 32 48 32

3.3. O0beM auCHMIUIMHBI (MOAYJsl) B (PopMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYArOUIUXCSA C
nearoruaeckKuMu paboTHUKAMU U (MIJIH) JIUI[AMU, IPUBJICKAEMBIMU K peaiu3aiiu
oOpa3oBaTeNpHON TporpaMMbl HA HWHBIX YCJIOBHUSIX, MpPH MPOBEICHUU
IPOMEKYTOUHOM aTTectanuu cocrapisieT 140 akagemuyeckux vaca (0OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00y4Y€HUHU, 00bEM TUCHUIUIMHBI (MOAYJS]) MOKET OBITh pean30BaH
MOJIHOCTBIO B (POpME CaMOCTOSITENBHOU padOThl 00yHaIoIUXCs, a TaKkKe B (hopme
KOHTAaKTHOM PabOThl OOYYaIOIIUXCSl C MEAAroruuecCKUMU paOOTHUKaMU U (WJIH)
JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH NPOBEAEHUHN IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIS).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |DnemeHTHI IMHEHHOU anreOpshl.

Ionstne marpuiel. JlefictBusa Hax MatpunaMu. OnpeaenuTenn n-Horo nopsaka. CoiicTa. Beruncnenne
omnpeaenuTenei n-HOro nopsijaKa.

2  |DneMeHTHI IMHEHHOH anreOpHl.

Panr MaTpunpl. Pemenne cucteM ypaBHEHHH.

3 |DnemMeHTHI BEKTOPHOU anreOphl.

Tlonstue Bextopa. JetictBus Haa Bekropamu. [Ipoekius BekTopa Ha ock. Hampagsisitomnine KOCUHYCHI.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

DNeMEHTHI BEKTOPHOH anreOphl.
CxalsipHOe Ipou3Be/IeHHE BEKTOPOB. BekropHoe npousseneHue. CMeIIaHHOE IPOU3BEACHUE BEKTOPOB.

BBCI[GHI/IC B aHanu3.YHncIIOBEIE MHOKECTBA.
HaTypaJ'II)HI)Ie, [CJbIC, pallMOHAJIBHBIC 1 JIEHCTBUTEIbHBIC YHCIIA.

Beenenue B ananmu3. KoMmiekcHbIC Yncia.

KommutekcHble uncna u qeictus ¢ HuMu. M300pakeHre KOMITICKCHBIX YHCEIN Ha INIOCKOCTH. MoIymh 1
apryMeHT KOMIUICKCHOTO Yncia. Anredpandeckasi ¥ TPUTOHOMETprudeckas (OpMbI KOMIUIEKCHOTO YHUCIIA.
[ToxazaTenpHas popma KoMIuiekcHOro yncia. @opmyna Ditnepa. KopHr 13 KOMIDIEKCHBIX YHCEIL.

[Ipenen hyHkImM.
[onstre pynkunu. CoiicTa. CrioxHasi, oOpatHas GpyHkuus. [lonsTre nocnenosarensHocTH. [Ipenen
noCJICA0BATCIIBHOCTHU.

[Tpenen Gpynkumm.
[penen dynkmy (peaen GyHKIUH B TOYKE; OMHOCTOPOHHHE MPEACIIB; Mpeies GpyHKIUN B
0eCKOHEYHOCTH; OCCKOHEYHO OOJbIIasi PyHKITU)

[Ipenen pynkuuu

BeckoneuHO Maibie (GyHKIHH.

PackpriTe HeonpenenenHocTel. [lepBhIil 1 BTOpo# 3aMedatenbHble peeibl. DKBUBAJIICHTHBIC
0ecKOHEeuHO MaJble (QyHKIHH.

10

[Tpenen pynkumm.

HenpepsiBaocts pynkunu. Touku paspsisa.

11

JuddepernmansHoe ncUrcieHne QYHKIIMHA OJTHON TIepEMEHHOM.

IMonsrue nponsBoaHOM HyHKIMHA. MeXaHHIECKUIA U TECOMETPHUICCKUI CMBICT Mpou3BoaHOoMH. Tabmmma
npon3BoHbIX. [IpaBuiia BerauCIeHNs Pon3BOAHKIX. [Ipon3BonHas cioxuoi ¢pynkun. Auddeperunan
(hyHKIHM.

12

Huddepenumanbaoe ucurciaeHne GyHKIUN OJJHON MepeMEHHOM.
[TpumeHeHue nepBoi POU3BOIHOM K UCCIIEA0BAHNIO (DYyHKINMIL.

13

Huddepenumanbaoe ucurciaeHne GyHKINUN OJJHON MepeMEHHOM.
[IprmMeHeHHe BTOPOH MPOU3BOAHON K UCCIICAOBAHUIO (DYHKIMA. ACHMITOTHI Tpaduka ()yHKITHHA.
OO1mas cxema uccie10BaHus QYHKIIMH C TOMOIIBIO IPON3BOTHOM.

14

HuddepenunanbHoe ncHUCcIeHUE PYHKIMH IBYX NEPEMEHHBIX.
[NonsTHEe QyHKINU HECKONBKUX NepeMeHHBIX. O0IacTb onpeaeneHus, Npeaes U HeTPEePhIBHOCTh (QYHKIINU
HECKOJIbKUX NepeMeHHbIX. HaxoxxaeHue Mpon3BOAHBIX OT (YHKIUH HECKONBKUX EPEMEHHBIX

15

JuddepenunanbHoe ncuuciaeHne GyHKIUH IBYX EPEMEHHBIX.

ITonuerit nuddepennman pyakuu. [Ipumenenune monHoro auddepennrana K mpTOIUKEHHBIM
BBIUMCIICHUSIM.

KacarenpHast 10cKoCTh 1 HOpMaib K IOBEPXHOCTH.

16

HuddepenunanbHoe ncHUCIeHUE PYHKIIMH IBYX NEPEMEHHBIX.

Honuenii nuddepennuan pynkuun. [Ipumenenue nonHoro tuddepenimana K npToIMKeHHBIM
BBIUMCIICHHSM.

KacaTenpHast I0CKOCTH M HOPMAITh K TIOBEPXHOCTH. DKCTPEMYM (YHKINHU IBYX MEPEMEHHBIX.

17

OHpCI[GJ'IGHHLIfI u HCOHpC,Z[CHCHHBIﬁ HUHTCrpaJIbl.

Onpenenenus mepBooOpa3HOn (YHKIIUU ¥ HEOTIPpEIeIeHHOTO uHTerpana. OCHOBHBIC CBOMCTBA
HEOIpe/IelICHHOr0 HHTerpasia. Tabnuiia OCHOBHBIX HHTErpaioB. HermocpeacTBeHHOE HHTETPUPOBAHHE.
MeTon mocTaHOBKU. MeTOI HHTETPUPOBAHHS IO YaCTSIM.

18

OrnpenesieHHbIN U HEONPEAEICHHBIM HHTETPAJIBI.
PaznoxxeHue paunoHaibHOM QyHKIMH Ha dJIEMEHTAapHBIE IpOOH, HHTETPUPOBAHNE PAllMOHAIIBHBIX IPOOCH.

19

OnpeneneHHbI U HEONPEAEIEHHbIM HHTErPaIb.
HHTerpupoBanne HppamoHaIbHBIX GyHKIUH. HTETpUpOBaHHEe TPUTOHOMETPUIECKUX (DYHKIINH.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11
20 |OmpeneneHHBIN U HEOTIPEIEIEHHBIA HHTETPAL.
33)13‘-11/[, MPUBOAAIINE K IOHATHUIO OIMPCACIICHHOIO HHTErpaja. IlonsaTue u cBOMCTBA OIpEACIICHHOI'O
HUHTErpaja. Brruucnenue OIPCACIICHHOTO UHTCTpaja.
21 |OmnpeneHHBIN U HEOMPEICICHHBI HHTETPAJIBI.
TTonsiTe HECOOCTBEHHOTO HHTETpaJia. HpI/I3HaK CXOIHUMOCTH HECOOCTBEHHBIX HUHTErpaJioB.
Brrunciienue miomany miockux Guryp.
22 |[IBOifHO¥ MHTETpAI.
Ionsrue nBoitHOTO MHTETpana. CBoiicTBa. Brruncienne nBoitHOT0 nHTErpana. PacctaHoBKa mpeneinoB
MHTETPUPOBaHUS. J|BOMHBIE HHTETPAJIBI B MOJISIPHBIX KOOPAUHATAX.
23 |/IBoiiHOM MHTErpal.
IIpunoxenue 1BOMHOIO UHTETpaIA.
24 |YucnoBble psibl.
YucioBoii psiasl (OCHOBHBIC TIOHSATHS, PA TEOMETPUIECKO Mporpeccuu, HeoOXOANMBINA IPU3HAK
CXOAUMOCTH YHCJIOBOTO psAaa, I'apMOHI/I‘ICCKI/Iﬁ pﬂ,I[).
25 [YucioBbIe PSIBL.
[Ipm3HAKH CXOAUMOCTH 3HAKOIOJIOKHUTEIBHBIX psnoB. [Ipu3Hak cpaBHenus [Ipu3nak Janambepa [IpusHax
Komu (panukanbHbIi, HHTETPaIbHBIN).
26 |YucnoBble psibl.
3HaKOIepeMEHHBIE PAIBI  3HAKOYEPEAYIOIIUECS PSIIBI
27 |OYHKIMOHAIHHBIC PSJIBI.
CreneHHBIC PpsAABL. CXO,I[I/IMOCTL CTCIICHHBIX PANOB.
28 |DyHKIHOHAIBHBIC PAIBI.
PaznoxeHne GyHKINU B CTETICHHBIC PSIBL.
29 |OyHKIMOHAJIBHBIC PSJIBI.
Psner @ypeoe.
30 |DyHKIMOHATIBHBIE PSJIBI.
Paznoxxenne GpyHknuu B psag Oypoe.
31 |OyHKIMOHAIHHBIC PSJIBI.
Paznoxxenne ¢pyHkunu B psg Oypoe.
32 |OyHKIMOHAIbHBIC PSJIBI.
Komruiexchast popma psina Oypee.
33 |OyHKIMOHATIBHBIE PSJIBI.
Wurerpan Oypse.
34 |OyHKIMOHAIBHBIC PSIJIBI.
HuTerpan @ypse
35 |duddepennmansabie ypaBHEHUSI.
O6mue ceeaeHus o nuddepeHTnaIbHBIX YpaBHEHUX (OCHOBHBIE TIOHSATHS; 3a]1a49H, TPUBOISAIINE K
NMoHATHIO 1. ypaBHeHUH). [[uddhepeHnnansapie ypaBHEHUS C pa3IeISIONIMME TEPEMEHHBIMU
36 |duddepennmanbHbie ypaBHEHUS.
OnHoponHbie AuddepeHnranbHble ypaBHeHUs. JInHElHbIe ypaBHEHWSI.
37 |duddepeHnmansabie ypaBHEHUSI.
[NonsTre muddepeHranbHBIX ypaBHEHUH BBICIIMX MOPSIKOB. THIBI ypaBHEHHH BBICIINX ITOPSI/IKOB,
JOIMYCKAONIUX MOHWKXCHUC IMMOPAAKaA.
38 |HduddepennmanbHbie ypaBHEHUS.

Jluneiinbie ogHOpOAHBIE MU depeHIranbHble ypaBHEHHS BTOPOTO HOPS/KA C TOCTOSHHBIMA
KO3 hUITHEHTAMH.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1
39 |duddepennmansabie ypaBHEHUS.
Heonnopoansie nuHeiHbIe TU(depeHranbHble YpaBHEHHS ¢ TOCTOSHHBIMU KO3 dureHTamu.
40 |CnyuaiiHble COOBITHS.
[NonsiTre cay4aitnoro coObiTus. [IpocTpaHcTBO AneMeHTapHBIX cOObITHI. CocTaBHBIE COOBITHSI, EHCTBHS
HaJl coOBITHAMU. AnreOpa coOBITHH Kak 0JTHa U3 HHTepnperanuil anreOpsl byns. J{narpammer Benna.
Knaccmueckoe, cTaTHCTHIECKOE M TEOMETPHUUECKOE ONpEeNIeHne BeposITHOCTH. [1oHsATHE 00
AKCHOMAaTHYECKOM OIIPEIEICHUH BEPOATHOCTH.
41 |Cnyuaiinbie COOBITHSI.
OcHOBHBIE KOMOMHATOPHBIE OOBEKTHI: IEPECTAHOBKH, Pa3MEIICHHS, COUCTAHH, Pa30HCHHSI.
Hcnonp3oBanue METOJOB KOMOMHATOPHKH B TEOPHU BEPOSITHOCTEH.
42 |Cnyuaiinble COOBITHS
TeopeMbl CI0KEHUS U YMHOKEHUS BEPOSATHOCTEU. Y CJI0OBHAS BEPOATHOCTL. DOpMyIia OIHOM BEPOSATHOCTU
u popmyina baiteca. ®opmyna beprymiu.
43 |Ciryuaiinbie COOBITHSI.
JlokanbsHast 1 HHTETpaIbHAs TeopeMsbl Jlamnaca. OTKIIOHEHHE OTHOCUTEIBHOM YaCTOTHI OT TIOCTOSTHHOM
BEPOSITHOCTH B HE3aBUCHUMBIX HCIBITAHUSIX.
44 |CnyuiiHble BETUYHHBI.
[TousiTHe 00 OTHOMEpHOI ciTyuaiiHoi BenuunHe. J[MCKpEeTHBIC CiTydaiiHbIe BEIMYUHBL 3aKOH
pacrnpeneneHus AMCKPETHOM citydaitHoM BenrunHbl. OYHKIUSA paclpeesIeHHs U €€ CBOMCTBaA.
45 |CnydaiiHble BEJIMYHUHBI.
3aKoH pacnpeaesieHusl AUCKPETHOM ciiyyaliHO! BenuunHbl. OyHKIUS pacipeleeHus U ee
cBoiicTBa. buHoMuansHOE pacnpenenenune, pacnpeneneune [lyaccona.
46 |CirygaiiHble BETUYIHHEI.
HenpepsiBHbIe citydaiinble BeTnInHbl. OYHKIMSA ITIOTHOCTH paclpe/ieeHus 1 ee CBOWCTBA.
47 |CnyuaiiHble BETUYHHBI.
CBs13b Mex 1y AuddepeHInaIbHON 1 HHTErpajbHOW (QyHKIMEH pacnpeneneHus.PaBHoMepHoe,
HOPMaJIbHOE, OKA3aTeIbHOE PaclpeelIeHHUE.
48 |CiryuaiiHbie BETUYIHHEI.
YucnoBble XapaKTEPUCTHKH CIIydaiHBIX BEJIIMUUH (MaTeMaTHIECKOE OXKHIAHUE, TUCTIEPCHs], CpeTHEe
KBa/IpaTHUECKOE OTKJIOHEHUE, HaYaJIbHbIE 1 [ICHTPAJIbHBIE MOMEHTBI, MOJIa, MeJInaHa, KO3 HUIINEHTHI
aCMMMETpPHH 1 3Kclecca) U UX CBONCTBA.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
i TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE
1 |DnemeHThI TMHEWHON anreOpbI
Ionstne matpuiel. JlefictBusa Hax MaTpunaMu. OmpeaenuTenn n-Horo nopsiaka. CoiicTBa. Beraucnenne
omnpeaenuTenei n-HOro nopsijaKa.
2  |DneMeHTHI IMHEHHOH anreOpHl.
Panr maTpunpl. Pemenne cucteM ypaBHEHHH.
3 |[D7eMeHT BEeKTOPHOI anreOphl.
Tlonstue Bextopa. JelictBus Haa Bektopamu. [Ipoekius BekTopa Ha ock. Hampagsisitoire KOCUHYChI
4 |DneMeHTHl BEKTOPHOM anreOpsbl.

CkaisipHoe pou3Be/ieHHe BEKTOpoB. BekropHoe npousseaerue. CMelaHHOe MPOU3BEACHHE BEKTOPOB.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

BBenenue B anann3.YucnoBrle MHOXKECTBA.
HaTypaJ'II)HI)Ie, CJIBIC, paHI/IOHaJ'ILHLIe nu HeﬁCTBHTeHLHbIe qucia.

BBeI[eHI/IC B aHaAJIM3.

KomriekcHble yncna 1 AeicTBUs ¢ HUMU. M300paskeHne KOMITIEKCHBIX YHCEeNl Ha IIOCKOCTH. MoayIb u
apryMeHT KOMIUIEKCHOTO YHciia. Anrebpanyeckas ¥ TPUTOHOMETpUUecKast pOPMbI KOMIUIEKCHOTO YHCIIA.
[ToxazaTtenpHas popma KoMIuiekcHOro yncia. @opmyna Ditnepa. KopHr 13 KOMIDIEKCHBIX YHCEIL.

[penen pynkuuu.
Honsarue pynkun. CoiictBa. CrioxxHast, oOpatHas Gpynkmus. [Torstue mocnenosarensHoCcTH. [Ipenen
HOCIICI0BATEIBHOCTH.

[Ipenen dyHkmmm.
Ipenen ynkuuu (Ipeaes GQyHKIUH B TOYKE; OJHOCTOPOHHHUE IPEACIIBI; Hpeae GQyHKINY B
0ECKOHEUHOCTH; OECKOHEYHO OoJbIIas GyHKIHS).

[Ipenen pyukiun.

Beckoneuno mainsie GyHKIHN

PackpeiTie HeonpeneneHHocTel. [1epBblil 1 BTOpOH 3aMeyaTeNbHble IPeaeibl. DKBUBAICHTHBIC
0ecKOHEUHO Mautble ()YHKITHH.

10

[Ipenen pyHkuMu OAHON MEpEeMEHHOM.
HenpepsiBaocts pynkunu. Touku paspsisa.

11

[TpousBoaHast GyHKIIMH OAHON IEPEMEHHOI.
[MonsTue nmpousBoaHON GyHKIMU. MeXaHUYECKUH U TEOMETPUYECKHI CMBICI IPOon3BoTHOM. Tadmuna
npon3BoaHbIX. [IpaBuia BEIYUCICHUS TPOM3BOAHBIX. [Ipon3BoaHas cnoxuaol GpyHknuu. Anddepenman

(hyHKIHN.

12

[IpousBonHas GyHKIUU OJHON IEPEMEHHOI.
[IprmMeHeHMe IepBOM IPOU3BOTHON K MCCIICIOBAHUIO (DYHKIIHH.

13

[Tpo3BoHast GYHKLIMU OAHOI MepeMeHHOM.
[TpumeHeHne BTOPOH MPOU3BOIHOM K UCCIEIOBAHUIO (DYHKIMNA. ACUMITOTHI rpauka QyHKIIHHA.
O6mas cxema uccienoBaHus GyHKIIMH ¢ TOMOIIHIO IPOU3BOIHOH.

14

[IpousBonHas GyHKIUU IBYX [IE€PEMEHHBIX.
[NonsTHe QyHKINN HECKONBKNX NepeMeHHBIX. O0IacTb onpeaeneHys, npeae U HelPepbIBHOCT (yHKIIUH
HECKOJIbKUX TIepeMeHHBIX. HaxoxaeHne npon3BoJHBIX OT (QYHKIUH HECKOJIBKUX ITEPEMEHHBIX.

15

[IpousBonHas GyHKIUU IBYX [IE€PEMEHHBIX.

[onueiit muddepennman Gyukiuu. [Ipumenenue moaHoro auddepenimana K npTOIMKSHHIM
BBIYMCIICHHSM.

KacarenpHast TJIOCKOCTh M HOPMaJlb K TIOBEPXHOCTH.

OKcTpeMyM (QYHKIUH ABYX MEPEMEHHBIX.

16

[TpousBoaHas GYHKIMH IBYX NEPEMEHHBIX.
OKkcTpeMyM (QYHKIMH IBYX IT€PEMEHHBIX.

17

OrnpeneneHHbIl 1 HEONPEIETIEHHbIE HHTETPAIbI.

Omnpenenenus nepBooOpa3Hoi QYHKIMK 1 HEOTIpEIeNIeHHOTO HHTerpana. OCHOBHBIE CBOICTBa
HEOTPEIENICHHOT0 MHTerpasa. Tabnuia OCHOBHBIX HHTETpanoB. HermocpeacTBeHHOE HHTETPUPOBAHHE.
Meron noactaHoBKU. MeTol MHTETPUPOBAHUS 110 YACTSAM.

18

OHpCIleJ'IeHHLIC 1 HCONPCACIICHHBIC NHTCTPAJIBI.
Paznoxenne panroHanbHON (GYHKITUH HA DJIEMEHTapHbIE IpOoOH, HHTETPUPOBAHNE PAIIMOHATBHBIX APOOESH.

19

OmnpeneneHHble U HEONPeAeIeHHbIE HHTErPaIbI.
WHTerpupoBanue HppannoHaIBHBIX QyHKIMH. MHTErpUpoBaHne TPUTOHOMETPHUECKUX (DYHKIUH.

20

OnpeneneHHble U HEONPEICTICHHBIE HHTETPAJIBI.
3amauu, MPUBOMSIINE K MMOHATHIO ONPEACIICHHOTO HHTerpasa. [IoHATHE u CBOHCTBA ONpeNeIeHHOTO
HMHTETrpaia. Berducienne onpeneneHHoro HHTeTpaa.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

/11
21 |OmpeneneHHbBIE U HEOTPEACICHHBIC HHTETPATHI.
[MonsiTue HecoGCTBEHHOrO MHTErpana. [[pu3HaK CX0JUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.
BblumnciieHre miomau mwiocKux Guryp.
22 |J/lBoiiHOM MHTETpal.
ITonsitue nBoitHOro MHTErpana. CeoicTBa. Beiuncienue ABoitHOTO HHTErpaia. PaccranoBka mpenesios
HHTETPHPOBaHUs. JIBOMHBIC HHTETPAJIBI B TIOJSPHBIX KOOPANHATAX.
23 |[IBOiiHO¥ MHTETpAI.
IIpunoxenue IBOMHOIO UHTETpaa.
24  |Yucnosble psaabl
YucnoBoii psibl (OCHOBHBIE TIOHSTHS, PSijl TEOMETPUYECKOM IPOrPECCUr, HEOOXOMUMbIiA TPU3HAK
CXOJMMOCTH YHCJIOBOTO Psijia, TAPMOHUYECKHHN PSIL).
25 |YucnoBble psibl.
[pu3HAKHM CXOIMMOCTH 3HAKOTIONOKUTENBHBIX psifioB. [IpusHak cpaBuenus [pusHak [anamGepa [pusHak
Kommw (paankanpHBIN, HHTETPATBHBIN).
26 [YucioBbIe PSIBL.
3HaKoIIepEMEHHBIE PSIbI U 3HAKOUEPETYIOIIHECS PAIBL.
27 |OyHKIMOHAJIbHBIC PSJIBI.
CTeHeHHLIe psAAbL. CXO[[I/IMOCTI) CTCIICHHBIX PAOOB.
28 |OyHKIMOHAJIbHBIC PSJIBI.
PazyoxeHne GYHKIMA B CTETIEHHBIE PSIBL.
29 |DyHKIHOHAIBHBIE PAIBI.
Psne1 Oypee.
30 |DyHKIMOHATIBHBIE PSJIBI.
Paznoxenue Gpynkunu B psg Oypee.
31 |OyHKIMOHATIBHBIC PSIBI.
Paznoxenue Gpynkunu B psag Oypee.
32 |OyHKIMOHAIBHBIC PSJIBI.
KommuiekcHas dpopma psisr Oypee.
33 |OyHKIMOHAIBHBIC PSJIBI.
Wuterpan @ypne
34 |OyHKIMOHATIBHBIC PSJIBI.
Wurerpan @ypse.
35 |[duddepeHnnanbHbie ypaBHESHUS
O6uiume cBeenus o quddepeHIHaNbHbIX YPaBHEHHAX (OCHOBHBIE IOHSATHS; 3284, IIPUBOJIAIIHE K
HOHATHIO U, ypaBHenuit). JuddepeHunanbHpie ypaBHEHHS C Pa3Ae/SIIOIIMHE IIEPEMEHHBIMH.
36 |duddepeHnmansabie ypaBHEHUSI.
OnHoponabie AuddepeHnuansabie ypaBaeHus. Jlnnelinsie quddhepeHnuanbubie ypaBHSHUS.
37 |duddepennmanbHbie ypaBHEHUS.
Ionsrue nuddepeHraIbHbIX ypaBHEHNH BRICIINX MOPSAKOB. THIIBI ypaBHEHHUH BBICIIUX HOPSIIKOB,
JOMYCKAMIUX MOHMKCHHUE MMOPAAKA.
38 |duddepeHnmansapie ypaBHEHUSI.
JluneiiHble oqHOpOaHBIC AU depeHIHaNIbHBIC YPABHEHHS BTOPOrO HOPSIIKA C IIOCTOSHHBIMU
K03 pureHTaMu.
39 |duddepennmanbabie ypaBHEHUS.
Heonnopoausie nHeliHbIe qUd G epeHIMaIbHbIe YPaBHEHUS C TIOCTOSTHHBIMHU K03 (D puIrieHTaMu.
40 |Cnyuaiinbie COOBITHSI.

ITonsTue cmyyaitnoro coobITHs. [IpocTpaHCTBO diIeMEHTapHBIX COOBITHIA. COCTaBHBIE COOBITHS, CHCTBHS




/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

HaJ COOBITHSIMH. AnreOpa COOBITHIA Kak 0[Ha U3 HHTepHpeTanuil anreopsl bymsa. [{uarpamver Bernna.
Kiaccuueckoe, cTaTHCTHYECKOE U FeOMETpUUECcKOe opeeneHne BepoaTHocTH. [lonsaTue 06
AKCHOMAaTHYECKOM OIPEIeIeHUH BEPOSTHOCTH.

41

CrnyqaifHpie COOBITHS.
OCHOBHEIE KOM6I/IH8.T0pHI>Ie OOBEKTHI: NEPEeCTaHOBKU, pasMCLICHUA, COUYCTAaHUs, pa361/1eH1/I>1.
Hcnonp3oBaHne METOJOB KOMOWHATOPHUKH B TEOPUU BEPOSITHOCTEIA.

42

Cryuaiiabpie COOBITHSI.
TeopeMbl CI0KEHUSI U YMHOKEHUS BEPOSATHOCTEN. Y clI0BHAs BEPOSATHOCTE.DOpMyIia MOTHON BEPOSATHOCTU
u Gopmyna baiteca. ®opmyna bepHymm.

43

CrnyqaifHpie COOBITHS.
JlokanpHas u HUHTETpaJIbHasA TECOPEMbIL Jlammaca.OTKIIOHEHNE OTHOCHTEIHLHOM YaCTOTHI OT ITIOCTOSHHOM
BEPOATHOCTU B HE3aBUCUMBIX UCIIBITAHUAX.

44

CriyyaliHple BETUYHHBI.
[onsTne 06 omHOMEPHOH ciy4aiiHON BenmnunHe. [IFCKpETHRIE CIyqYaliHble BETUINHBL

45

Ciy4aifHble BEJIMYUHBI.
3aKoH pacnpeaesieHusl JUCKPETHOM ciiyyaliHOM BenuunHbl. OyHKIUS paclpeleieHus U ee
cBoiictBa. buHOMuUanpHOE pacnpeneneHue, pacnpenenenue Ilyaccona.

46

CiyyaliHple BEJTUYHHBI.
HenpepriBHble citydaiinble Beu4uHbl. OyHKIUSA IVIOTHOCTU PACIPENEICHUS U €€ CBOMCTBA.

47

CriyyaliHple BETUYHHBI.
CBs13p Mex 1y nudQepeHInANEHON U HHTETPabHON QYHKIIHEH pacnpeneneHus. PaBHoMepHOe,
HOPMaJIbHOE, TOKA3aTeIbHOE PaCTIpEIeIICHHUE.

48

Crny4aifHble BETMYUHBI.

YucnoBsle XapaKTEPUCTUKHU CITyJalHBIX BEIMUMH (MaTeMaTHUECKOE OKUIaHUe, TUCIIEPCHs, CpeiHee
KBaJIpaTUI€CKOC OTKJIOHCHHUE, HAYaJIbHBIC U ICHTPAJIbHBIC MOMEHTEI, MOJd, MCIMaHa, KOG)(I)(bI/II_[I/IeHTLI
ACHMMETPHH U JKCIIECCa) U UX CBOHCTBA.

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

Bua camocrositensHOM paboThI

Jluneitnas anre6pa.
I/I3ytleHI/Ie JICKIITMOHHOI'O MaTe€puaja. Brimosnnenue WHAWBUIYAJIbHOTO 3aaHUs. HOI[FOTOBKa K
MPaKTUYCCKUM 3aHATUAM.

[Ipenen ¢pynkuuu.
HSy‘IeHI/IC JICKIIMOHHOI'O MaTepuaja. Brimonnenne WHAWBUAYAJIbHOTO 3aJaHUs. HOHFOTOBK& K
MPAKTUICCKUM 3aHATUAM.

[TpousBoaHas GyHKIIMU OJHON IEPEMEHHOI.
I/I3quHI/Ie JICKIITMOHHOI'O MaTe€purasa. Brmonaenne WHAWBUIYAJTbHOTO 3aJaHUs. HO]IFOTOBKa K
MMPaKTUYCCKUM 3aHATUAM.

HpOI/ISBO,Z[HaSI (I)yHKI_II/II/I ABYX IICPCMCHHBIX. Ol’IpCIICJ'IGHHLIf/'I n HCOHpeﬂCHCHHBILIﬁ

HHTCrpaJibl.
I/IsyquI/Ie JICKIIMOHHOI'O MaTepuaja. Brimonnenne WHAWBUAYAJIbHOTO 3aJaHUs. HOHFOTOBK& K
MPAKTUICCKUM 3aHATUAM.

Pannr
I/ISY‘ICHI/IC JICKIIMOHHOI'O MaTepuaja. BI)IHO.HHCHI/IC WHAWBUAYAJIbHOTO 3aJaHUs. HO[[FOTOBKa K
IMPaKTUYCCKUM 3aHATUAM.




Bun camocrosiTensHO#M paboThI

JuddepeHumanbabie ypaBHEHHS.

MPaKTUYCCKUM 3aHATUAM.

I/I3yquI/Ie JICKIIMOHHOI'O MaTepuaja. Brinmonaenue WHAWBUYAJIbHOTO 3a/laHuA. IloaroroBka k

7 |Cnyualinbie COOBITHS.
I/I3yquI/Ie JICKIIMOHHOI'O MaTepuaja. Brinmonnenue WHAWBUAYAJIbHOTO 3aJaHUs. HO[[FOTOBKa K
IMPAKTUICCKUM 3aHATUIM.

8 |CmyualiHble BETUYHHEI.
I/I3y'-ICHI/IC JIEKHUOHHOI'O MaTe€puaa. Brmonaenne WHIAVBUAYAJIBHOTO 3aJaHUA. HOZ[I'OTOBKa K
IMPAKTUICCKUM 3aHATUIM.

9 | [oaroroBka K MPOMEXYTOYHOW aTTECTAIHH.

10 | IloaroToBka K TEKyIIEMY KOHTPOIIIO.

4.4. [TpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX paboT

[TpousBoaHas GyHKIHUU OJHON TTEPEMEHHOM.
OrnpeneneHHbIi 1 HEONPEAECIECHHBIN HHTETPAJIBI.

Pemenue nquddepeHnuaibHbIX ypaBHEHHM.

5. llepeuens wu3naHwui,

OCBOCHUHU JUCIMUIUIMHBI (MOIYJIA).

KOTOPBIE PEKOMEHIYETCS HCIOJb30BaTh IMpHU

No
. bubnuorpaduueckoe onucanue Mecro nocryna
1 | Miubsun, B. A. Maremarndeckuii ananus B 2 4. Yacts 1 B 2 https://urait.ru/bcode/491294

kH. Kaura 1: yaeGHuk a1 By30B / B. A. Wnbun, B. A.
Canoamnuuii, b. X. CennoB. — 4-e uzj., nepepad. u J10M.
— Mocksa : U3narensctBo FOpaiit, 2022. — 324 ¢. —
(Beicmee oopazoBanue). — ISBN 978-5-534-07067-5.

(mara obparieHus:
02.04.2022).

2 | Beicuras matemaruka : yuebHoe mocobue aist By3os / B. C. | https://urait.ru/bcode/468424
Illunaues. — 8- u3., nepepad. u gon. — MoCKBa (mata obpaieHus:
N3narensctBo FOpaiit, 2021. — 447 ¢. — (Bsiciiee 24.01.2022). - Texcr:
obpazoBanue). — ISBN 978-5-534-12319-7. SMEKTPOHHEIH.

3 | Opnosa, U. B. JIuneitnas anrebpa u aHanuTHYeCKas https://urait.ru/bcode/456460
reoMeTpHs JUIsl 5KOHOMHUCTOB : YUEOHHUK U MIPAKTUKYM IS (mata obpameHmust:
cpennero npodeccruonampHOro oopazosanus / 1. B. 24.01.2022). - Texcr:
Opnosa, B. B. Yrpo3os, E. C. ®unosoBa. — Mocksa : SMEKTPOHHEIH.
N3parensctBo FOpaiit, 2020. — 370 c. —

(ITpodheccronansrHoe oopazoBanue). — ISBN 978-5-534-
10170-6.
4 | IuddepeHunanbHble ypaBHEHUS : YYEOHUK U MIPAKTUKYM https://urait.ru/bcode/468795

i By3oB / T. B. MyparoBa. — MockBa : U3naTenscTBo
FOpaiir, 2021. — 435 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-01456-3.

(mata obparmeHus:
24.01.2022). - Texkcr:
3NEKTPOHHBI.




5 Beiciirast MatemMaTika Uit 5JKOHOMUYECKOro OakanaBpuara : | https://urait.ru/bcode/396602
yue6nuk u npaktukym / H. I11. Kpemep ; 0TBETCTBEHHBII (mata oOpareHus:
penaktop H. III. Kpemep. — 4-e u3., nepepad. u gom. — 24.01.2022). - Texer:
Mockga : M3natensctBo IOpaiir, 2017. — 909 ¢. — SMEKTPOHHKIA.

(bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-
2773-3.

6 | Maremarnueckuii aHann3. COOpHUK 3a/laHui: ydeOHOe URL:
noco6ue 115 By30s / B. B. Jlorunosa [u ap.]; mo o6eit https://urait.ru/bcode/493329
penakiueii E. I'. [110THUKOBO#. — 2-¢ U3/1., UCIIP. ¥ JIOII. (nara obpamenus:

— Mocksa: M3natensctBo IOpaiir, 2022. — 206 ¢. — 02'04'2022)': Texcr:
(Beicmee oopazoBanue). — ISBN 978-5-534-11516-1. HICKTPOHHBIHI.

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BAThCSA IPHU
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

NudopmanmonHslii  mopTan  HaydHas ~ JJIGKTpOHHas  OuOimoTeka
eLIBRARY.RU (www.elibrary.ru)

Enunas KOJUICKITUS U (HPOBBIX 00pa3oBaTeNbHbIX pecypcoB
(http://window.edu.ru)

Hayuno-texuuueckas oudnuoreka PYT (MUUNT) (http://library.miit.ru)

O6pazoBarenbHas 1iaTGopMa Jjisi YHUBEPCUTETOB M Kojuiemkend FOpait
https://urait.ru/.

7. llepeyeHb  JMIEH3MOHHOIO M  CBOOOJHO  PaclpoCTPaHsAEMOro
IpPOrpaMMHOr0 00€creyeHus, B TOM YHCIE OTEYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOAMMOTrO JIJIs1 OCBOCHHSI TIUCUUTLTUHBI (MOIYJIs).

MS Internet Explorer

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

AyauTOpuUU AJiA NPOBEACHUS 3aHATUI JOJIKHBI ObITh OCHAILICHBI:

- MYJIbTUMEIUIHBIM 000py0BaHNEM (HCIIONb3YeTCsl B JEKIMOHHON (opme
3aHATUN): CIOCOOCTBYET MOBBIIICHUIO HHTEPECa K HOBOMY Y4EOHOMY MaTepuay,
YBEJIMYUBAET O0BEM ycBauBaeMoOW HH(POpPMAIMH; IO3BOJAT B XOJAE JEKIUHU
OCYIIECTBIISATh  KOHTPOJIb, BBIMOJHSIOUIMN  (YHKIMIO TPOBEPKH  YPOBHS
BOCIPUATUS M YCBOGHHUS CTYIEHTaMHM YYEOHOro maTepuana, OTIEIbHBIX €ro
MOJIOKEHUH, a TakKe (DYHKIIMIO MOBBIIIEHNUS] AKTUBHOCTH CTYJI€HTOB;



-  KOMIBIOTEPHBIM 000pyIOBaHWEM (MCIOJIB3YETCS Ha MPAKTHYECKUX
3aHATUAX TMPU MOJATOTOBKE U MPOBEICHUM TECTUPOBAHUS C LEIBIO TEKYLIETO U
UTOTOBOTO KOHTPOJIS)

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

DK3aMeH B 3 ceMecTpe.
3auet B 1, 2, 4 cemecTpax.

10. OueHoUHBIE MaTEpHUAIBI.

OreHOYHBIE MaTepHUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUH TPOMEXYTOTHOM
aTTeCTallui, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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