MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIHEI'O OBPA3OBAHUA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/ PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS), \
KaK KOMIIOHEHT 00pa30BaTeIbHOIl IPOrpaMmel
BBICIIEr0 00pa30BaHMs - IPOrPaMMBbI CHELIHAIUTETA

110 CIIELHUAILHOCTH

23.05.06 CTpouTEIbCTBO JKENE3HBIX JOPOT, MOCTOB U

TPAHCIIOPTHBIX TOHHEJEH,

YTBEP:KEHHOM nepBbIM npopexkropoM PYT (MUNT)

Tumonuneim B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

MareMaTuka

CnenuanbHOCTb: 23.05.06 CTpouTEeNnbCTBO JKEIE3HBIX AOpPOT,
MOCTOB U TPAHCIIOPTHBIX TOHHEEH

Criennanusanus: YnpasneHue TEXHUYECKUM COCTOSTHUEM
KEJIC3HOIOPOKHOTO MyTH

dopma oOydeHUS: Ounas

PaGoyast mporpamma JUCHUUITIIMHBI (MOJYJIs1) B BUJIE h
AJIEKTPOHHOTO JOKYMEHTA BBITPYKEHA U3 €HHOI
KOPHOPaTUBHOM HH(OPMAIIIOHHON CHCTEMBI YIIPABICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY
J

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID noxnucu: 2672
IMommucan: 3aBenyromuii kadeapoii [Imatonosa Ombra
AnekceeBHa
Jlara: 10.05.2023




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

ensMu ocBoeHHs y4eOHOW JUCHUIUIMHBL (Monmynst) «MaTtemaTuka»
SBIIFOTCS:

- 3aKJaJKa MareMaTudeckoro (¢yHIaMeHTa KakK CpeAcTBa HM3y4YeHUs
OKPYAIOILIEro MUpa JJisl YCIEIIHOIO OCBOCHHS TUCLUILIMH €CTECTBEHHOHAYYHOTO
U Ipo(heCCUOHATBLHOTO ITUKJIIOB;

- TIOJIyYEHHUE CTYyJACHTAMHU OCHOB TEOPETUYECKHX 3HAHUN WU NPUKIATHBIX
HAaBBIKOB TPUMEHEHUS MATEMAaTUYECKUX METOJIOB U MOJIETIEH;

- MOJrOTOBKA K MCIOJB30BAHUIO ITUX METOJOB JJIA pa3pabOTKU U MPUHATHUSA
3¢ (HEKTUBHBIX OPTaHU3AIMOHHBIX U YIIPABICHUYECKUX PEIICHUIA;

- pa3BUTHE JOTUYECKOTO MBIIIJICHHUS U TOBBIIICHUE OOIIEro ypOBHS KYJIbTYpPbI
CTYJEHTOB.

3ajauaMy OCBOCHUS JUCHMILIMHBI (MOyJis1) «MaTeMaTHKay SBIISIOTCS:

OBJIAJICHUE METOJAMU JIMHEMHON ayireOppl, MaTEMaTHUECKOro aHallu3a,
TEOPHUH BEPOSATHOCTEM.

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

[lepeuenp (GopMUpYyEMBIX pe3yJbTaTOB OCBOEHMsSI 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemaTh WHXXEHEpHbIE 3aJladyd B IMPO(ECCHOHATIBHON
NEATEIbHOCTH C UCIOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MAaTEMATUYECKOIO
aHaJIN3a U MOJIEITUPOBAHUS.

OOyuenue 1O JOuUCHUIUIMHE (MOJYJIO) TMpEANoJjiaraeT, 4YTO IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3Harh:

OCHOBHBIE TIOHATHS, COJAEPKAHUE YTBEPKACHUM U CIEACTBUM U3 HUX,
UCIIOJIB3YEeMBbIX ISl OOOCHOBaHHWS BBIOMpPAEMBIX MaTEeMaTHYECKUX METO/I0B
penieHns 3a1a4 yIpaBJICHUS.

YMmeTh:
HpI/IMeHﬂTI) HOJ'Iy‘-IeHHBIe 3HAHH 110 AUCHHUIIIIMHE HpI/I dHaJINn3¢ CHOCO6OB
peI]_IeHI/ISI IIOCTABJICHHBIX 3ad/1a4.

Baanernb:

HaBbikamMu  pemieHMsi OCHOBHBIX — 337ad  MaTEMaTHYECKOTO  aHAJIN3a;
CIIOCOOHOCTHIO TMPOU3ZBOAUTH CAaMOCTOSITEIBHBIM BBHIOOP METOJAOB U CIOCOOOB
pelIeHUs.



3. O6beM AUCIUTUIUHBI (MOTYJIs).
3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OOmrast TPyAOEMKOCTh AWCHUIUIMHBI (Momyns) coctaBmsger 11 3.e. (396
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢  IENarorTMYeCKUMH  pabOTHHKaMu W (WIHM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBUSX,
IIPU MPOBEJICHUN YUEOHBIX 3aHITHI:

Konngectso yacos
Tun y4eOHBIX 3aHSTHIA Beero Cemectp
Nel | No2 | Ne3 | Ne4
KonTtakTHas paboTa Ipu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEr0): 224 64 64 64 32
B tom uucne:
3aHATHSA JIEKIIHOHHOTO THIIA 112 32 32 32 16
3aHATHSI CEMUHAPCKOTO THUIIA 112 32 32 32 16

3.3. O0beM AUCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATEIbHON padOThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
[EeAarorndyecKuMu pabOTHUKaMH U (WJIM) JIMIIAMU, IPUBJIEKAEMBIMU K pealli3aluu
oOpa3oBaTeNpbHOM HpOrpaMMbl Ha  MHBIX  YCIOBHUSX, MpU  TMPOBEACHUU
IPOMEXYTOUHOM aTTecTanuu cocTaBiser 172 akaneMuyeckux yaca (OB).

3.4. Ilpu o0yyeHuu 1Mo MHAUBUIYATILHOMY Y4€OHOMY IJIaHYy, B TOM YKCIIE IPH
YCKOPEHHOM OOyYeHUHU, 00bheM TUCHUILUIUHBI (MOYJISI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (pOpME CaMOCTOSITENIbHOM pabOThl 0OyYarOIIMXCs, a TaKke B popMme
KOHTaKTHOM paboThl OOyYaromuxcsl C TMeAarornyecKuMu pabOTHUKAMH M (WJIN)
JUIIAMM, TPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTeNbHON MpOrpamMMbl Ha MHBIX
YCIJIOBHSIX, IPU MPOBEAEHUU IPOMEKYTOUYHOM aTTECTALINH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE

1 |DnemMeHTHI TMHEHHON anreOphl.
ITonstne marpuisl. JlefictBusa Hax MaTpumaMu. OmpeaenuTenn n-Horo nopsaka. CoiicTBa. Beraucnenne
ONPEIENIUTENEH N-HOTO OPAIKA.

2 |DneMeHTHI TMHEHHO! anreOphl.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

n/m
Panr matpunel. Pemenue cuctem ypaBHEHUM.
3 |DleMEeHTBl BEKTOPHOM aireOpshl.
[onstie Bektopa. JleitcTBus Han BekTopamu. [Ipoekiusi BeKTopa Ha 0cb. Hampasinsiolie KOCHHYCHI.
4 |DyeMEeHTBl BEKTOPHOH anreopshl.
CxaJsipHOE IPOM3BeACHHE BEKTOPOB. BexTopHOE nponsBeieHne. CMEIIaHHOE NPOU3BEICHHE BEKTOPOB.
5 |BBenenue B aHanu3.YucioBble MHOXKECTBA.
HarypanpHble, emnble, pallioHAIbHbIE H IeHCTBUTENBHBIC YUCIa.
6 BBCI[GHI/IC B aHanu3. KoMiiekcHbIE ynca.
KoMmiekcHble uncia u aeiictBus ¢ Humu. M300paxeHne KOMIUICKCHBIX YHCEI Ha IIOCKOCTH. Moayb 1
apryMeHT KOMIUICKCHOTO Yuciia. Anredpandeckas i TPUTOHOMETpUYEcKast (POPMbI KOMIUIEKCHOTO YHCIIA.
IMoxkazatenbHas Gopma koMmIuekcHoro yrcia. ®opmyita Ditepa. KopHH n3 KOMIUIEKCHBIX YHCEL.
7 |[Ipenen ¢pyHKIMM.
[onsarue gpynkun. CoiictBa. CrioxkHast, oOpatHas GpyHkmus. [Torstue mocnenoarensHOCTH. [Ipenen
HOCIICI0BATEIBHOCTH.
8 |IIpenen dpyHkIuM.
Ipenen Gpyukuu (npeaen GyHKIUH B TOYKE; OJHOCTOPOHHUE MPEICIbI; npeaes QyHKIIMA B OCCKOHEYHOCTH;
OeckoHeuHO OosbInast (HyHKIU)
9 |llpenen dpyHkUU
BeckoHevHO Malible YHKIUH.
PackpriTue HeonpenenenHoctei. [1epBblid 1 BTOpOit 3aMedaTenpHbIe Ipeaeibl. DKBUBAJICHTHBIC OECKOHEYHO
Mauble (yHKINH.
10 (Ilpemen GpyHKIMH.
HenpepsiBaocts pynkunu. Touku paspsisa.
11 |duddepenunansHoe ucurcieHue GyHKIIMHA OJHON epeMEHHOM!.
[MonsTue npousBoaHON GyHKIMU.MeXaHUYECKUH U TEOMETPUUECKUI CMBICI POU3BoAHOI. Tabnuia
MPOU3BOIHBIX. [IpaBuiia BEIYUCICHHS IPOM3BOAHBIX. [Ipon3BoHas ciioxkHoM GyHkuu. Juddepernnan
(hyHKIHM.
12 | duddepeHnmanbHoe UCUHCICHUE PYHKIIMHA OTHON TIEpEMEHHOM.
[IprMeHeHMe IepBOM IPOU3BOTHON K UCCIICIOBAHUIO (DYHKIIHHA.
13 |ducddepenunanbHoe ucuucieHue GyHKIUN OAHOM epeMeHHOM.
[TpumeHeHne BTOPOH MMPOM3BOIHOMN K UCCIEIOBAHHUIO (DYHKIMNA. ACUMITOTHI rpauka QyHKIHH.
O6mas cxema uccienoBaHus GyHKIIMH ¢ TOMOIIHIO IPOU3BOIHOH.
14 | IuddepenunansHoe UCYUCIEHUE PYHKIIMH JBYX EPEMEHHBIX.
[NoHsiTHE YHKIMK HECKOJIBKHX NMepeMeHHbIX. O0NacTh ONpeeNieH s, MPpeIesl i HEIPEPHIBHOCTD (DYHKLIUH
HECKOJIBKUX MepeMeHHbIX. HaxoxxaeHrne MpOon3BOAHBIX OT (DYHKINH HECKOIBKUX MEePEMEHHBIX
15 |duddepenunanbHoe ncurcaeHue GyHKIIMH IBYX NEPEMEHHBIX.
Homusiit tudpdepennman yukmnun. [IppMeHenne moHOTO MU QepeHnrana K npTOIMKEHHBIM
BBIYMCJICHUSAM.
KacarespHast IIIOCKOCTh B HOPMaJIb K TOBEPXHOCTH.
16 |duddepenunanbHoe ucuucieHue GyHKIUHN IBYX EPEMEHHBIX.
TTonuerit nuddepennman hyaknuu. [Ipumenenune momHoro aAuddepenHnrana K mpTOIUKEHHBIM
BBIYMCIICHHSM.
KacatesnpHast II0CKOCTh U HOPMaJlh K IIOBEPXHOCTU. DKCTpeMyM (GYHKLHH ABYX NEPEMECHHBIX.
17 |OmnpeneneHHbIN U HEONPEIEIECHHbIN HHTETPAJIbL.
Omnpezenenus nepBooOpa3HOil QYHKIMH U HEOTIPEAeNeHHOTro nHTerpana. OCHOBHbIC CBOMCTBA
HeompeaeneHHoro narerpana. Tabuia OCHOBHBIX HHTerpaioB. HemocpeacTsenHoe nHTerpupoBanne. MeTtos
OJACTAaHOBKH. MGTOJI HWHTETPUPOBAHUSA 110 YaCTAM.
18 |OmnpeneneHHbl U HEONPEAETICHHBIM HHTETPAJIbI.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Paznoxxenne pannoHansHOH QyHKIUH Ha SIEMEHTapHBIE IpOoOU, MHTETPUPOBaHNUE PAllHOHANBHBIX Apo0eil.

19

OnpeniesIeHHbI 1 HEONPEICTICHHBIN HHTErPaJIbI.
WHTerpupoBanue HppannoHaIBHBIX QyHKIMH. MHTErpupoBaHne TPUTOHOMETPUUECKUX (DYHKLUH.

20

OnpeniesieHHbIN 1 HEOTIPEICICHHBIN HHTErpal.
3amaun, MIPUBOLISIINE K MMOHATHIO OMPEICIICHHOTO HHTerpasa. [IoHATHE U CBOHCTBA ONIpeNeIeHHOTO
UHTETpasia. Beluncienyre onpeeneHHoro HHTerpaia.

21

OnpeieHHBIN U HEOTIPEAETIECHHBIN UHTETPAJIBI.
TlonsTrie HECOOCTBEHHOTO HHTETpaJia. HpI/I3HaK CXOJUMOCTHU HECOOCTBEHHBIX HUHTErpaioB.
Brrurciienue mionaau miockux Guryp.

22

JIBOIiHOM MHTErpal.
ITonsitue nBoitHOro MHTErpana. CeokcTBa. Beiuncinenue ABoitHOTO HHTErpaia. PaccranoBka mpenesion
MHTETPUPOBaHUS. J|BOMHBIE HHTETPAJIbI B MOJISIPHBIX KOOPAMHATAX.

23

JIBOWHOI MHTErpaI.
IIpunoxxeHue JBOMHOIO UHTETpaa.

24

YucnoBbie pAAbL.
YucnoBoi psiiel (OCHOBHBIE IOHATHS, P T€OMETpUIECKOoil mporpeccun, He0OXOAUMBINA IPU3HAK
CXOMMOCTH YHUCIIOBOTO pAAa, TAPMOHUYECKUH PSI).

25

YucnoBbie pAAbL.
[Ipu3HaKy CXOAMMOCTH 3HAKOIIOJIOXKUTEIBHEIX pAnoB. [Ipu3Hak cpasaennus [Ipusnak JamamOepa [Ipusnak
Komm (paankanbHbIN, HHTETPATBHBIN).

26

YHucnoBble psabI.
3HaKOHepeMCHHLIC PAABLI U BHAKOUCPEAYOIIUCCS PAAbI

27

OYHKIIMOHATIBHBIE PSJIBI.

CrerneHHblie psAAbL. CXO[[I/IMOCTI) CTCIICHHBIX PAOOB.

28

O yHKIHUOHAIbHBIE PSABI.
Paznoxxenne GpyHKINN B CTEIICHHBIE PSIIBL.

29

CDYHKIII/IOHaJ'IBHI)IC pAABIL.
Psnp1 Oypee.

30

@DyHKIMOHATIbHBIE PSIIbI.
Paznoxenue Gpynkunu B psg Oypee.

31

DYHKIMOHATIbHBIE PSIIbIL.
Paznoxenue Gpynkunu B psag Oypee.

32

CDYHKIII/IOHaJ'IBHI)IC pAABbIL.
KommuekcHas popma psaa Dypoe.

33

DyHKIIMOHAJIbHBIE PS/IbI.
Wurerpan @ypse.

34

D yHKIHUOHAIBHBIE PABI.
Wuterpan @ypne

35

JuddepennnanbHbpie ypaBHEHUS.
O6IIII/IC CBCICHUA O ,HI/I(I)(i)CpeHIII/IaJ'IBHI)IX YpaBHCHUAX (OCHOBHI)IC MOHATHA; 3aJa4, NIPUBOAAIIHNC K TOHATUIO
mud. ypasHenuit).JJuddepennnansaple ypaBHEHUsS C pa3iessIOINMH HepEMEHHBIMU

36

JuddepennnanbHbpie ypaBHEHUS.
OnHoponHbie AuddepeHnranbHble ypaBHeHUs. JInHElHbIe ypaBHEHWSI.

37

JuddepenumanbHble ypaBHEHHS.
Ionstne muddepeHnraIbHbIX ypaBHEHNH BRICIINX MOPSAKOB. THIIBI ypaBHEHUH BBICIIUX MTOPSIAKOB,
JOIMYCKAIOLINX MTOHWKEHHE TTOPSAKA.

38

JuddepennnanbHbple ypaBHEHUS.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

JlnHeitHple omHOpOAHBIE MH(hepeHIHaTIbHbIE ypaBHEHHS BTOPOTO IOPsIKa ¢ TOCTOSHHBIMU
k03¢ dpULneHTaMu.

39

Huddepennmanbabie ypaBHEHUS.
Heonnopoansie nuHeiHbIe 1udPepeHranbHble YpaBHEHHS C TOCTOSHHBIMU KOdQduIeHTaMu.

40

CrnyqaifHble COOBITHS.

[onsarue caygaitnoro coowrTus. [IpocTpancTBO 3MeMeHTapHBIX COOBITHH. COoCcTaBHBIE COOBITHS, NEHCTBUS
HaJ COOBITHSIMH. AnreOpa COOBITHIA Kak 0[Ha U3 HHTepHpeTannii anreopsr byms. [{narpamver Bernna.
Kitaccnueckoe, CTaTHCTHYECKOE U TEOMETPUIECKOe ONpeiesieHHe BepoaTHOCTH. [IoHsaTHe 00
AKCHOMAaTHYECKOM OIIPEACIICHUH BEPOSTHOCTH.

41

CrnyqaifHpie COOBITHS.
OCHOBHEIE KOM6I/IH3T0pHI>Ie OOBEKTHI: NEPEeCTaHOBKU, pa3MCLICHUA, COYCTAaHUA, paBGI/IeHI/IH. Hcnons3oBanue
MCTOO0B KOM6I/IH3.T0pI/IKI/I B TCOpUU BepOﬂTHOCTeﬁ.

42

Crnyqaifapie cOOBITHS
TeopeMmsbl CIIOKEHNS 1 YMHO)KEHHS BEPOATHOCTEH. Y ClI0OBHAS BEpOATHOCTh.POpMyIia MOTHON BEPOATHOCTH U
thopmyna baiteca. @opmyna beprymmm.

43

Crny4aiiabie COOBITHS.

JlokanbHas 1 uHTErpanbHas TeopeMsbl Jlammaca. OTKIOHEHHE OTHOCUTEIHHON YaCTOTHI OT MOCTOSTHHOM
BEPOSATHOCTH B HE3aBUCUMBIX UCIBITAHUSX.

44

CiyuliHble BEJIMYMHBI.
[TonsiTue 00 ogHOMEpHOH ciy4aiiHoi BennuuHe. /IucKpeTHbIe Cily4yaiiHble BETMYMHBI. 3aKOH pacipeaeieH s
JIUCKPETHOM cilydaiiHOHN BennuuHbl. OyHKIMS pacnpeesieHus U €€ CBOMCTBaA.

45

Ciy4aifHble BEJIMYUHBI.

46

Ciy4aifHble BEJIMYUHBI.

HenpepriBHble citydaiinble Beau4uHbl. OyHKIUSA IVIOTHOCTU PACIPENEICHUS U €€ CBOMCTBA.

47

CiyyaliHple BETUYHHBI.

48

Crny4aifHble BETMYUHBI.

Yucnosele XapaKTCPUCTHUKHU CHy‘IaﬁHbIX BCIIMYHH (MaTeMaTI/I‘ICCKoe OXUAaHUC, IUCIICPCUsl, CpeaHCC
KBaJIpaTU4C€CKOC OTKJIOHCHHNE, HaYaJIbHbIC U ICHTPAJIbHBIC MOMEHTBI, MOJAd, MC/IMaHa, KOS(b(l)I/II_lI/IeHTLI
ACUMMCTPUU U 9KCH€CCa) M UX CBOMCTBA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATUS

TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE

OJeMeHThI JINHEHHOH anreOpsl
ITonstue matpursl. [eiictBus Hag Matpunamu. Onpenenurenn n-Horo nopsiaka. CoiictBa. Berancienne
OIIpeJIeTIUTENEH N-HOTO MOPSIIKA.

DneMEeHTHI JINHEWHOU anreOpshl.
Panr MaTpunpl. Pemenne cucteM ypaBHEHHH.

DNeMEeHT BEKTOPHOU anreOpsl.

Tlonstue Bextopa. JelictBus Haa Bektopamu. [Ipoekius BekTopa Ha ock. Hampagisitolre KOCUHYChI

DJeMeHThl BEKTOPHOH anreOpsbl.
CkansipHOe TIpOHM3BeIcHHE BEKTOPOB. BekTopHoe nmpoussenerne. CMeIanHoe MPOU3BeIeHIE BEKTOPOB.

Bsenenue B ananus.YncinoBbie MHOYXKECTBA.
HaTypaJ'ILHLIC, L EJbIC, paIII/IOHaJ'ILHLIG u ,Z[CﬁCTBI/ITGJ'H:HBIG qucia.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

BBenenue B ananms.

KOMHJ’IGKCHLIC qucia u ﬂeﬁCTBHH C HUMMU. I/I306pa>KeHMe KOMIIJICKCHBIX YHUCCJI HA ITJIOCKOCTH. MOL[yJ'II) nu
APTYMCHT KOMIIJICKCHOI'O YHUCJia. Anre6panqec1<aﬁ U TPUTOHOMETPUYECCKaA (l)OpMI)I KOMIIJICKCHOI'O YucCJia.
IToka3arenbpHas (bopMa KOMIIJICKCHOT'O YHCJia. CDopMyna 3171J1epa. KOpHI/I N3 KOMIIJICKCHBIX YUCCJI.

[Ipenen hyHkmm.
Honsarue pynkun. CoiictBa. CrioxkHast, oOpatHas Gpynkmus. [Torstue mocnenosarensHoCcTH. [Ipenen
HOCIIeI0BATEIBHOCTH.

[penen pynkmmm.
Ipenen ¢pyakunu (penen GyHKIUN B TOYKE; OTHOCTOPOHHHE IPEAesl; Ipeaen GpyHKI B 66CKOHEYHOCTH;
OeckoHeuHO OombIIast GYHKIHS).

[Ipenen dyHkImM.

BeckoHe4yHO Masble QyHKINH

PackpeiTue HeonpeneneHHocTeil. [IepBhIil U BTOPOii 3aMedaTeNbHBIC IIPEACIIB. DKBUBAICHTHBIC OECKOHEYHO
Mauble (yHKINH.

10

[Ipenen pyHkuMM OAHOM EPEMEHHOM.
HenpepreHOCTh pyHKINH. ToUkH pa3priBa.

11

[TpousBoaHast GyHKIIMN OAHON IEPEMEHHOI.

[MonsTue nmpousBoaHON GyHKIIMK. MeXaHUYECKUH U TeOMETPUYECKHI CMBICI IPOn3BOIHOM. Tabmuna
MPOU3BOIHBIX. [IpaBuiia BEIYUCICHHS IPOM3BOAHBIX. [Ipon3BogHas ciioxkHoM GyHkuu. Juddepernnan
GyHKIHH.

12

[IpousBoaHas GyHKINU OAHOM IMEPEMEHHON.
[IprmMeHeHme IepBOH IPOM3BOTHON K MCCIICIOBAHUIO (DYHKIIHHA.

13

[Ipo3BoaHast GyHKIMK OJHON TIEPEMEHHOM.
[IprmMeHeHMe BTOPO MPOU3BOAHON K UCCIICAOBAHUIO (QYHKITHA. ACHMITOTHI Tpaduka () yHKITHHA.
Oo01ast cxema uccaenoBanus GyHKIUU C TOMOIIBIO IPOU3BOTHOM.

14

[TpousBoaHas GyHKIMH IBYX NEPEMEHHBIX.
[MonsiTue QyHKIMKM HECKOJIBKUX TIepeMeHHBIX. O0NacTh OnpeaeneH s, Mpeei U HePEpbIBHOCTh (DYHKIIUH
HECKOJIbKUX TepeMeHHbIX. HaxokaeHue npon3BoIHbIX OT (YHKIUH HECKOJIBKUX ITEPEMEHHBIX.

15

[IpousBonHas GyHKIUU IBYX [IEPEMEHHBIX.

Homusiit tudppepennman yukmun. [lpumenenne morHoro auddepernnana K TpTOIMKEHHBIM
BBIYMCIICHHSIM.

KacatesnpHast IIIOCKOCTh U HOPMaJlb K TIOBEPXHOCTH.

OkcTpeMyM QYHKIHMH IBYX NIEPEMEHHBIX.

16

[Tpon3BoHas GYHKIUU IBYX MEPEMEHHBIX.
OkcTpeMyM GYHKIMH IBYX NIEPEMEHHBIX.

17

OrnpesiesieHHBIN U HEOTIPEIeTICHHBIE UHTETPAJIHI.

Omnpenenenus nepBooOpasHON GYHKIMN 1 HEOTIPEIeICHHOTO HHTerpana. OCHOBHBIE CBOICTBa
HEOTpeIeNICHHOI0 NHTerpaa. Tabnmia ocCHOBHBIX HHTErpasioB. HenmocpeacTBeHHOE HHTErpHUpoBaHue. MeTox
MOACTAHOBKH. METO/1 MHTETPUPOBAHUS 10 YaCTAM.

18

OHpe,I[eJ'ICHHBIC 1 HCONPCACIICHHBIC NHTCTPAJIBI.
Paznoxenne panroHanbHON (GYHKITUH HA DJIEMEHTapHbIE IpOoOH, HHTETPUPOBAHNE PAIIMOHATBHBIX APOOEH.

19

OHpCIlCJ'IeHHLIC N HCONIPCACIICHHBIC NHTCTPAJIbI.
WuTerpupoBanue nppanroHaIbHBIX GyHKIHNA. IHTErpupOBaHHE TPUTOHOMETPUIECKUX (DYHKITHIA.

20

OmnpeneneHHble U HEONpeAeIeHHbIE NHTErPaIbI.
3a,uaq1/1, OPUBOAANINEC K ITOHATHIO OTIPEACJICHHOIO MHTErpaJia. [lonsTHe u cBOMCTBA OIIPEACIICHHOI'O
HHTErpaja. Brruucienue OIIPCACIICHHOT'O UHTEIrpaia.

21

OHpCIleJ'ICHHLIC 1 HCONIPCACIICHHBIC NHTCTPAJIBI.
ITonsTne HecoGCTBEeHHOTO MHTETpana. IIpu3HaK CX0IUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
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Brrunciienue miomany miockux Guryp.
22 |JIBOifHOI MHTETpAJL.
ITonsitue nBoitHOro MHTErpana. CeokicTBa. Beiuncienue ABoHOro HHTErpaia. PaccranoBka mpenesion
HHTETrpUPOBaAHMS. ,Z[BOIZHI)IC HWHTETpPAJIbl B MMOJSIPHBIX KOOpAWHATAX.
23 |/IBoitHOI WHTETpAIL.
IIpunoxenue IBOMHOIO UHTETpaIa.
24  |YucnoBsie psiIbl
YucnoBoi pAAbL (OCHOBHLIC TMOHATHUA, P FeOMeTpPI‘-IeCKOIZ nporpeccuu, HeO6XO[[PIMI:II>i IMPpU3HAK
CXOAUMOCTH YHCJIOBOTO psAaa, FapMOHI/I‘IeCKI/Iﬁ pﬂﬂ).
25 (YucnoBsle psIbL.
[Ipu3HaKy CXOIMMOCTH 3HAKOIIOJIOXKUTEIbHBIX psinoB. [Ipu3Hak cpaBHenus [Ipusnak Janambepa Ipusnak
Komm (paankanpHbIN, HHTETPATbHBIN).
26 [YucioBsIe psIBbL.
3HaKOHepCMCHHLIe PAABI U 3BHAKOUCPEAYOIIUECCS PAABI.
27 |DyHKIMOHATBHBIC PSABIL.
CTeHeHHLIe psAAbL. CXO[[I/IMOCTI) CTCIICHHBIX PAOOB.
28 |DyHKIMOHATBHBIC PSIBIL.
Pasnoxenue GpyHKIUH B CTCTIICHHBIC PAIBI.
29 |OyHKUMOHAIBHBIE PSJIbL.
Psne1 Oypee.
30 |DyHKIIMOHAIBHBIC PSIBL.
Paznoxxenune ¢pyHkuun B psig Oypse.
31 |DyHKIMOHATBHBIC PSABIL.
Paznoxxenune ¢pyHkuun B psig Oypse.
32 |DyHKIIMOHAIBHBIC PSIBL.
KommuiekcHas popma psaasr Oypse.
33 |DOyHKIMOHAIBHBIC PSIIBL.
Hurerpan Oypoe
34 |DyHKIIMOHATBHBIC PSIBL.
Wurerpan @ypse.
35 |duddepenunanbHble ypaBHEHHS
O6H.[I/IC CBCACHUA O ,I[I/I(l)(i)epCHL[I/IaHBHBIX YpaBHCHUAX (OCHOBHBIG MOHATHA; 3a4a4r, NPUBOAAIIHNC K TOHATHUIO
mud. ypasHeHui). AuddepeHnnansaple ypaBHEHUS ¢ pa3AeIIOIIUMI ITepeMEHHBIMH.
36 |duddepennunanbabie ypaBHEHHUS.
Onnoponuble nuddepeHanbHble ypaBHeHMs. JInHeHHbIe T PepeHIraabHbIC YpaBHCHHS.
37 |Auddepenunanbubie ypaBHEHHUS.
[Monstue nuddepeHnnanbHpIX YpaBHEHUI BBICIINX TOPAAKOB. TUIIBI ypaBHEHHH BBICHIMX TTOPSIKOB,
JOMYyCKAaoIIUX NOHMKCHHUEC MOPAAKa.
38 |duddepennnanbabie ypaBHEHHUS.
Jluneiinsle ogHOpoaHBIe MU depeHIanbHbIe ypaBHEHHS BTOPOTO HOPSIKA C TOCTOSTHHBIMA
K03 puueHTaMu.
39 |duddepennnanbabie ypaBHEHHUS.
Heonnopoausie muHeliHbIe qud GepeHIManbHble YPaBHEHUS ¢ TOCTOSTHHBIMU KO3 GUITUEHTAMH.
40 |CayygaitHble COOBITHS.

ITonsitue cmyyaitnoro coobITHs. [IpocTpaHCTBO diIeMEHTapHBIX COOBITHIA. COCTaBHBIE COOBITHS, AEHUCTBHS
HaJ COOBITHSIMH. AnreOpa cOOBITHI Kak 0JHa W3 HHTepHpeTanuii anreopsr bymns. [narpamver Bernna.
Knaccuueckoe, craTUCTHYECKOE U T€OMETPUUECKOE OTpeiesieHne BeposiTHOCTH. [loHsTHE 00
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AKCUOMATHYIECKOM OIIPEACIICHUN BEPOATHOCTH.

41

CrnyqaifHble COOBITHS.
OCHOBHEIE KOM6I/IH3T0pHI>Ie OOBEKTHI: NEPeCTaHOBKU, pa3MCLICHUA, COUYCTAaHUs, paBGI/IeHI/IH. Hcnons3oBanue
MCTOOO0B KOM6I/IH3.T0pI/IKI/I B T€OpUU BepOﬂTHOCTeﬁ.

42

Crnyualiabpie COOBITHSI.
TeopeMbl CI0KEHUS U YMHOKEHUS BEPOATHOCTEN. Y clIOBHAs BEPOATHOCTh. DOpMyJia OJIHON BEPOATHOCTH U
topmyna baiteca. @opmyna beprymmm.

43

CnyqaifHpie COOBITHS.
JlokanbHas u HUHTETrpaJibHasg TECOPEMbIL Jlammaca.OTKIIOHEHE€ OTHOCHUTEIHHOM YACTOTHI OT ITIOCTOSHHOM
BCPOATHOCTU B HE3aBUCUMBIX MCIIbITAHUAX.

44

CiyyaliHble BEJIMYUHBI.
[TonsTne 06 omHOMEpHOH ciry4aliHON BenmnunHe. [IFCKpeTHEIE CIydaliHble BETUINHBL.

45

Ciy4aifHble BEJIMYUHBI.

3aKOH pacmpeeneHns TUCKPETHOHN cydaiiHoi BennuuHbl. OyHKIUS pacipeieneHus 1 ee
cBoiicTBa. buHoMuansHOE pacnpenenenune, pacnpenencane [lyaccona.

46

CiyyaliHple BETUYHHBI.
HenpepriBHble citydaiinble Ben4uHbl. OyHKIUSA IVIOTHOCTU PACIPEAEICHUS U €€ CBOMCTBA.

47

CriyyaliHple BETUYHHBI.

CBs13p Mex 1y anddepeHINaTbHON 1 HHTETpaIbHON (YHKIMEH pactpeneneHus. PaBHoMepHOe, HOpManbHOE,
MOKa3aTeIbHOE paclpeeieHuE.

48

Cry4aifHble BEJIMYUHBI.

Yucnosele XapaKTCPpUCTHUKHU CHy‘IafIHLIX BCIIMYHH (MaTeMaTI/I‘ICCKOC OXUAaHUC, IUCIICPCUsL, CpEAHCC
KBaJApaTU4€CKOC OTKJIOHCHHUE, HaYaJIbHBIC U ICHTPAJIbHbBIC MOMEHTEI, MOJa, MCIMaHa, KOE)(b(bI/II_[I/IeHTI)I
aCHMMETPHUH U JKCIecca) U UX CBOUCTBA.

4.3. CamocrosiTenbHas paboTa 00y4JaroIuXCs.

o/

Bun camocrositensHoOM paboTh

Jluneiinas anreOpa.
W3ydeHue NEKIMOHHOTO MaTepraia. BelnoaHeHne HHANBUYaIbHOTO 3a0aHUs 110 TeMe «DIEeMEHTHI
JIMHEHHOHN anreOpsD».

[Tpenen pynkuuu.
W3ydenune NeKIIMOHHOTO MaTepraia. BrlmoTHeHne HHANBHUTYadbHOTO 3a1aHus Mo Teme «[Ipexen GpyHkImm
OJIHOH MepeMeHHON».

[IpousBonHas GyHKIUU OJHON EPEMEHHOI.
I/I3yqu1/Ie JICKIIMOHHOI'O MaTepuraja. Brmonnenne HWHAWBUAYAJIbHOTO 3aJaHUs 110 TEME «HpOI/ISBOHHaH
(hyHKIMK OJHOI TepeMeHHO.

[Tpon3BoiHas PYHKIUU IBYX MEPEMEHHBIX.
I/IayquHe JICKIITMOHHOI'O MaTt€pua’a. Brmonaenne WHAWBUIYAJIbHOTO 3aaHUA 110 TEME ((HpOI/ISBO}IHaH
(hyHKIHMN IBYX IEPEMEHHBIX.

OrnpenesieHHbl U HEONPEIETICHHBIBIA HHTErPAJIbI.
W3yyenve 1eKIIMOHHOIO MaTepuala. BolnonHenue HHAMBUyalIbHOTO 3aaHus 110 TeMe «HeonpeneneHHblil
uHTerpan QyHKIUMI OJHON epeMEHHON.

Psanel
I/IayquHe JICKIITUOHHOT' O MaTepHana. BBIHOIIHCHI/IG I/IH,ZII/IBI/I}IyaJ'H:.HOFO 3aaHHus 110 TEMEC ((LII/ICJ'IOBBIC nu
(hyHKIIMOHAJIBHBIE PSIBI».

JuddepenunanbHble ypaBHEHHS.




Bun camocrositensHOM paboTh

«AnddepeHnnanbHble ypaBHEHUD.

HSy‘-ICHI/IC JIEKHUOHHOI'O MaTe€puaia. Brimonnenne WHANBUAYAJIbHOTO 3alaHU 110 TEME

8 |CmyuaiiHble COOBITHSI.
I/I3yquI/Ie JICKIIMOHHOI'O MaTepuaja. Brinonnenue WHAWBUAYAJIbHOTO 3aJaHus 110 TEME «Cnyqaﬁﬂme
COOBITHSI.

9 |CnyuaiiHble BEIMYUHBI.
W3ydenne NeKIIOHHOTO MaTeprana. BrImoIHeHne HHANBHTYaIbHOTO 3a1aHus Mo Teme «CirydaitHpie
BCIIMYHHBD).

10 | IToaroroBka K MPOMEXYTOYHOH aTTECTALIMH.

11 | TloaroroBka K TEKYIIEMY KOHTPOJIIO.

5. llepedenr wu3maHui,

OCBOCHUHU JUCHIUIUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATH

npu

No
o Bbubnurorpaduyeckoe onucanue Mecro nocrymna
1 Wnbun, B. A. MareMarudeckuii ananus B 2 4. Yacts 1 B 2 xu. | https://urait.ru/bcode/491294

Kuura 1: yueObnuk uis By3oB / B. A. Unbun, B. A.
Camoanuni, b. X. CennoB. — 4-¢ u3j., nepepad. u 1om. —
Mocksa : U3narensctBo FOpaiit, 2022. — 324 c. — (Beicuuee
obpazosanue). — ISBN 978-5-534-07067-5.

(mata oOpareHus:
02.04.2022).

2 | Briciras Matemartuka : yueOHoe nocobue miis By3os / B. C. https://urait.ru/bcode/468424
[[IumaveB. — 8-¢ u3m., nmepepad. u qon. — MockBa : (nata obparueHusL:
N3znarensctBo FOpaiit, 2021. — 447 ¢. — (Briciee 24.01.2022). - Texcr:
obGpasosanue). — ISBN 978-5-534-12319-7. SNIEKTPOHHBIA.

3 Opiosa, U. B. Jluneiinas anreOpa u aHaIuTHYECKast https://urait.ru/bcode/456460
TeOMETpPHSI JIJIsl SKOHOMUCTOB : YY€OHHK U MPAKTUKYM JJIst (nata obpamieHus:
cpeanero npodeccnonanbHoro oopazosanus / M. B. Oprosa, 24.01.2022). - Texcr:

B. B. Yrpo3os, E. C. ®unonosa. — Mocksa : U31aTenscTBO 9JEKTPOHHBIH.
FOpaiit, 2020. — 370 c. — (ITpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-10170-6.

4 JubdepentmansHple ypaBHEHUs : yaeOHUK U mpakThkym aist | https://urait.ru/bcode/468795
By30B / T. B. MypatoBa. — Mocksa : M3aatenscTso FOpaiir, | (1ata obpamens:

2021. — 435 c. — (Bslciuee o6pasosanue). — ISBN 978-5- | 24.01.2022). - Texcr:
534-01456-3. 3JIEKTPOHHBIH.

5 Bericirast MaTeMaTHka A7 SKOHOMUYECKOTO OakanaBpuara : https://urait.ru/bcode/396602
yuebHuk u npaktukym / H. III. Kpemep ; oTBeTCTBEHHBIH (nata obpamieHus:
penakrop H. . Kpemep. — 4-e u3z., nepepad. u gomn. — 24.01.2022). - Texcr:
Mocksa : Uznarensctso FOpaiit, 2017. — 909 ¢. — SNCKTPOHHBII.

(bakanmaBp. Axagemndeckwnii kypc). — ISBN 978-5-9916-
2773-3.
6 Matremarnueckuii aHam3. COOpHUK 3a/IaHui: ydaeOHOe URL:

noco6wue st By30B / B. B. JlornnoBa [u 1ip.]; o oOrieit

https://urait.ru/bcode/493329




penakiueii E. I'. [110THUKOBOM. — 2-¢ U31., UCHp. U 0. — | (JaTa oOpameHus:
Mocksa: U3narensctBo FOpaiit, 2022. — 206 c¢. — (Bricmiee 02.04.2022). - Texker:
obpazoBanue). — ISBN 978-5-534-11516-1. BJICKTPOHHBIN.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BAThCS MPHU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

1. Hayuno-rexunueckas 6ubnuorexka PYT (MUUNT) http://library.miit.ru

2. DnexkTpoHHO-O0ubOIMoTeuHas cucrema «Jlanw» http://e.lanbook.com/

3. Hayuno-texanueckas oudnuorexka PYT (MUUT) UDD http://ml.miit-ief.ru

4. Obpa3oBarenbHas miatgopma sl YHUBEPCUTETOB U KoJuiemken HOpaiit
https://urait.ru/

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIo
IPOrpaMMHOr0 00€CleYeHUsl, B TOM YHCJIE OTEYECTBEHHOTO INPOU3BOJCTBA,
HEO0OXOIMMOT0 JIJI1 OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

Microsoft Office, Microsoft Windows.

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILIMHE (MOIYIIIO).

Heo6xonumoe o6opyoBanue

AyauTopuu a1 POBEACHUS 3aHATUN JOJIKHBI ObITh OCHAILIICHBI:

- MYJbTUMEIUUHBIM 00OpYyIOBaHHEM (MCHOJIb3YeTCA B JIEKIIMOHHON (popme
3aHATHI): CIOCOOCTBYET MOBBIIIEHUIO MHTEpEca K HOBOMY YYEOHOMY Marepuainy,
yBEJIIMYUBAaET O0BEM ycBamBaeMoOl HH(OpManMM; MO3BOJISAT B XOJ€ JIEKIHUU
OCYILECTBISATh KOHTPOJIb, BHITOJHSAIOMUN (QYHKIMIO POBEPKH YPOBHS BOCIIPUSATHUS
U YCBOGHHUS CTyIAEHTaMH Y4YeOHOro Marepualia, OTIENbHBIX €ro IMOJIOKEHUH, a
TaK)Ke (PYHKIMIO MOBBIIICHNS] AKTUBHOCTH CTYIEHTOB;

- KOMIBIOTEPHBIM 000PYAOBAHUEM (HUCTIOIB3YETCS HA TPAKTUYECKUX 3aHATUSIX
IpU MOATOTOBKE U MPOBEJECHUU TECTUPOBAHUS C LENbI TEKYIIEr0 M HUTOTOBOIO
KOHTPOJIs)

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

DK3aM€EH B 3 ceMecTpe.
3auet B 1, 2, 4 cemecTtpax.

10. OueHouHbIe MaTEpUATIBI.




OueHouHblE MaTepHalibl, IPUMEHSIEMBbIE NPU MPOBEACHUH MPOMEKYTOUHOU
aTTecTalluy, pa3padbaThIBAlOTCSl B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:
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