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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

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

- 3aKJaJKa MareMaTudeckoro (¢yHIaMeHTa KakK CpeAcTBa HM3y4YeHUs
OKPYXAaIOLIEro MUpa Il YCIEIIHOIO0 OCBOCHUS IUCLUIUIMH €CTECTBEHHOHAYYHOTO
U Ipo(heCCUOHATBLHOTO ITUKJIIOB;

- TIOJIyYEHHUE CTYyJACHTAMHU OCHOB TEOPETUYECKHX 3HAHUN WU NPUKIATHBIX
HaBBIKOB TPUMEHEHUSI MAaTEMaTUYECKUX 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.

3amauaMy OCBOCHMS JUCIUILIMHBL (Moy i) «MareMaThuKay sIBISIFOTCS:

OBJIAJICHUE METOJAMU JIMHEMHON ayireOppl, MaTEMaTHUECKOro aHallu3a,
TEOPHUH BEPOSATHOCTEM.

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

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B PE3YJIbTaTe 00YUYEHHUS 110 AUCLUIUIUHE (MOIYIIO):

OIIK-1 - CnocobeH pemaTh WHXXEHEpHbIE 3aJladyd B IMPO(ECCHOHATIBHON
NEATEIbHOCTH C UCIOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MAaTEMATUYECKOIO
aHaIM3a U MOJICTUPOBAHMS;

YK-1 - CnocobeH OCYIIECTBISATh KPUTHUECKHM aHaiu3 MPOOJEMHBIX
CUTYaIlMil HA OCHOBE CUCTEMHOTO TOJIX0/1a, BEIPa0aThIBATh CTPATETUIO JIEHCTBUM.

OOyuenue 1O JUCHUIUIMHE (MOJYJI0) TMpeArnoiaraeT, 4YTo IO €ro
pe3yabTataMm oOy4Jaroluiics OyeT:

3HaTh:

OCHOBHBIE TOHATHS, COJEPKAHUE YTBEPKIACHUUW W CIEACTBUUA W3 HHX,
UCIOJIb3YEMBIX JJi1 OOOCHOBaHMSI BBIOMpAEMbIX MaTEMAaTUYECKUX METOOB
peleHns 3a1a4 yIpaBJICHUS.

YMmeTh:
HpI/IMeHﬂTI) HOJ'Iy‘-IeHHBIe 3HAHHS 110 AWCHHUIIIIMHEC HpI/I dHaJINn3¢ CHOCO6OB
peH_IeHI/IH IIOCTABJICHHBIX 3aJ1a4.

Baangern:
HaBbikaMu peliieHus OCHOBHBIX 33/1a4 MaTEMaTUYECKOTO aHaIu3a.



3HATH:
Metoapl pelieHus: CUCTEM YpaBHEHHM, 3JIEMEHThI TEOPHH BEPOSTHOCTEH,
OCHOBHBIE TEOPEMBI TEOPUHU BEPOSTHOCTEH.

Ymersb:

Pemarp cuctembl ypaBHEHUH, HUCCIeNOBaTh (PYHKIMA  CHOMOIIBIO
IPOM3BOJHBIX, BBIYUCIATH IUIOMAAN IUIOCKUX (HUTyp, peliaTh THIIOBBIE 3aJaydd
TEOPUU BEPOSATHOCTEN.

Baagern:
CnocoOHOCTHIO MPOU3BOAUTE CAMOCTOSITEILHBIN BEIOOP METOAOB M CIIOCOOOB
pelIeHUS.

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

OO6miast TpyAOEMKOCTh AUCHUIUIMHBI (Moayns) coctaBiser 11 3.e. (396
akaJeMHYEeCKHX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyyaroluxcs € MeJarorn4eckuMu  paboTHHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3alun 00pa3oBaTelIbHOM NporpaMMbl Ha UHBIX YCIOBUSX,
IIPU NPOBEJCHUHN YUE€OHBIX 3aHATHI:

Konnuectso yacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | Ne2 | Ne3 | Ne4
KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 224 64 64 64 32
B tom uucne:
3aHATHS JEKIIHOHHOTO THIIA 112 32 32 32 16
3aHATHS CEMUHAPCKOTO TUMA 112 32 32 32 16

3.3. O0ObeM AUCHUIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYyYarolmUXCs C
NEeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aliu
o0pa3oBaTeNbHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TMPH  MPOBEICHUU
IPOMEKYTOUHOM aTTecTallu cocTapiiseT 172 akageMuyeckux yaca (0OB).

3.4. Ilpu oOy4eHur 1Mo UHIMBUIYATbHOMY y4€OHOMY IUIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM OOy4YeHHU, 00beM NHUCIMIUIMHBI (MOJIYJISI) MOXET OBITh peajn30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITENIbHON pabOThl 00yJaronuxcs, a Takke B Gopme
KOHTAaKTHOM paboThl OOy4aromMxcsi ¢ MeAarornyecKuMu pabOTHUKaMH U (WIIH)
JMIIAMH, TIPUBIIEKAEMBIMHU K peain3alii 00pa3oBaTEIbHON MpOTrpaMMbl Ha MHBIX



YCIIOBUAX, IIPU IMTPOBCACHUN HpOMe)KYTOqHOﬁ arTecraluu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHUE

DJeMeHTHI JINHEHHOH anreOpsl.
ITonsiTue MaTpulbl. I[eflCTBI/IH HaJ MaTpullaMu. OHpeI[eJ'II/ITeJ'II/I N-HOT'0 mopsaKa. CsolicTBa. Beruncnenue
onpe,uenMTeneﬁ Nn-HOT'O MopAAKa.

DJIEMEHTHI JIMHCHHOU anreOphl.
Panr marpunsl. Pemenue cucteM ypaBHEHUM.

DJeMeHTBl BEKTOPHOH anreOphl.
IlonsTne BCKTOpA. I[eﬁCTBHﬂ HaJl BEKTOpaMH. HpOGKLII/Iﬂ BCKTOpPA HA OChb. Har{paBn;Houme KOCHHYCBI.

DNIeMEHTHI BEKTOPHOH alreOphl.
CkansipHOe IpOH3BeIcHHE BEKTOPOB. BekTopHOoe nponsseneHne. CMeIaHHOe MPOU3BEICHIE BEKTOPOB.

BBenenue B ananu3.Unciao0BbIe MHOXKECTBA.
HarypanbHsble, Lienble, palliOHAIbHBIE U ACUCTBUTEIbHBIC YHCIIA.

Bsenenue B anann3. KoMiiekcHbie 4ucia.

KomiuiekcHble ynciia u ,Z[eﬁCTBPI)I C HUMMU. I/I306pa)KCHI/Ie KOMIUJICKCHBIX YHUCEJI HA IIJIOCKOCTH. MO,I[yJ'IL 158
ApPTYMCHT KOMIIJICKCHOI'O YHCJia. Anre6pa1/mea<aﬂ 1 TPUTOHOMCTPHUYICCKAA (bOpMLI KOMIINICKCHOI'O HHCJIa.
[oxa3zaTtenpHas popma KoMIuiekcHoro yncia. @opmyna Ditnepa. KopHr 13 KOMIDIEKCHBIX YHCEIL.

[Tpenen pynkumm.
[Monstue pynkunn. Croiicta. CnoxHasi, oopaTHas Qyukuus. [Tonstue nocnenoarensHocTH. [Ipenen
MOCJIE/I0BATENILHOCTH.

[Tpenen Gpynkuuu.
Mpenen dynkimy (npeaen GyHKIUH B TOYKE; OTHOCTOPOHHHE MPEIelibl; pee pyHKIUN B OECKOHEYHOCTH;
OeckoHeuHO OobIIast (QYHKITHS)

[Ipenen pynkumu

BeckoneuHo Manble GyHKIHN.

PackpriTie HeonpeneneHHOCTeH. [IepBrIit 1 BTOpoii 3aMeuaTeNbHbIe IPe/eNbl. DKBHBAJICHTHBIE OECKOHEYHO
Malible (QYHKIUH.

10

[Tpenen Gpynkuuu.

HenpepbiBaocts pynkunu. Touku paspsisa.

11

HuddepennmanibHoe HCYUCICHUE PYHKITUN OJTHON TTEPEMEHHO.

IMonstue nponsBoaHOM HyHKIMHA. MeXaHHIECKHIA U TEOMETPHUIECKUI CMBICT MPou3BoaHOMH. Tabmmma
npon3BoHbIX. [IpaBuiia BEIYMCICHUS TPOM3BOAHBIX. [Ipon3BoaHas cnoxuol GpyHknmu. Anddepeniman
(hyHKIHM.

12

Huddepennnanbaoe ucuuciaeHne GyHKIUN OJJHON MepeMEHHOM.
[IprmeHeHme IepBOH MPOM3BOIHON K UCCIIEIOBAHNIO (DYHKIIHIA.

13

Huddepennmanbaoe ucurciaeHue GyHKIUN OJJHON MepEeMEHHOMN.
[Tpumenenne BTOpoii MPOU3BOAHON K MCCIICOBAHUIO (DYHKIMH. ACUMITOTHI rpadrka QyHKIHHA.
OO1mas cxema uccie1oBaHus QYHKIIMH C TOMOIIBIO TIPON3BOTHOM.

14

HuddepennnanbHoe ncHUCIeHUE PYHKIIMH JIBYX EPEMEHHBIX.
IlonsTue (1)yHKIH/II/I HECKOJIbKUX NNEPEMCHHBIX. O6nacts OInpeacICHud, MMPEaACI U HENPEPBIBHOCTH q)yHKIII/II/I
HECKOJIBKUX MIEPEMEHHBIX. HaXO)K}IeHI/IC IMPONU3BOJHBIX OT q)yHKHI/II/I HECKOJIbKUX TEPEMEHHBIX

15

JuddepennnanbHoe ncuuciaeHne GyHKIUHU IBYX MEPEMEHHBIX.
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omusiit tuddepennman yakmun. [lpumenenne momHoro auddepennnana K TpTOIMKEHHBIM
BBIYMCIICHHSM.
KacarenbHas TiIocKOCTh 1 HOPMaJTb K TOBEPXHOCTH.

16

HuddepennmanbHoe nCYUCICHHE PYHKITUN IBYX MTEPEMEHHBIX.

[onuenii nuddepennman pynkuun. [Ipumenenue nonHoro nuddepenimana K npToIMKEHHBIM
BBIYMCIICHHSIM.

KacatenpHas IIIOCKOCTh M HOpMallb K IIOBEPXHOCTH. DKCTpeMyM (YHKLIUH ABYX NEPEMEHHBIX.

17

OmnpeieneHHbIN 1 HEONPEAEICHHBIM HHTErPaIbl.

OnpeneneHus IepBooOpa3HON (GYHKIUU U HEOIIpeAeIeHHOTO HHTerpaia. OCHOBHBIE CBOHCTBA
HeompeeneHHoro nurerpana. Tabuia OCHOBHBIX HHTErpaiioB. HemocpenacTseHHoe nHTErprpoBanue. MeTtox
HOJICTAHOBKH. METO/I HHTETPUPOBAHMS MO YACTSIM.

18

OnpenieNIeHHBIA 1 HEONPEICTICHHBIN HHTErPaJIbI.
Paznoxenue paHHOHaHLHOﬁ (l)yHKHI/II/I Ha 3JICMCHTAapPHbIC Z[pO6I/I, HUHTETPUPOBAHUC pAIITMOHAJIBHBIX L[po6e171.

19

OmnpeneneHHbIN 1 HEONPEAEeIEHHbIM HHTErpabl.
WHTerpupoBanue nppanuoHaabHBIX GyHKIHN. HTETprpOBaHUE TPUTOHOMETPUICCKUX (PYHKIUH.

20

OnpeneneHHbIN U HEONPEAEeIEHHbIM HHTETpaJl.
3a,uaq1/1, MPUBOJAAIINE K TOHATUIO OMPCACIICHHOI'O HHTErpaja. [lonsatue u cBOMCTBA OIpPEACIICHHOI'O
WHTEerpayia. Beruncienue onpeieIeHHOro HHTerpaia.

21

OrnpeneHHbI U HEONPEAEICHHbII UHTETPaIb.
[MTonsTue HecoOcTBEeHHOTO MHTErpana. [Ipu3Hak cX0JMMOCTH HECOOCTBEHHBIX HHTETPAIOB.
Brrunciienue miomany miockux Quryp.

22

JIBOWHOM MHTErpaI.
ITonsitue nBoitHOro MHTErpana. CpolicTea. Beiuncinenue ABoiHOro HHTErpana. PaccranoBka nmpenesios
HHTETpUpPOBaHUA. J[BOIHbIC HHTETPAIHI B MIOJIIPHBIX KOOPIUHATAX.

23

JIBOMHOI MHTETrpall.
IIpunoxeHue ABOMHOTO UHTErpaa.

24

YucnoBbie psAABL.
YucnoBoii psaapl (OCHOBHBIE MOHATHS, PSIJI TEOMETPUYECKON MPOTPECCHH, HEOOXOIMMBIi TPU3HAK
CXOJIMMOCTH YHCIIOBOTO psifia, TAPMOHNYECKHUN Psi).

25

YHucnoBblie psabI.
[Ipr3HaKu CXOMMOCTH 3HAKOTIOJIOXKUTEIBHBIX psiioB. [Ipu3nak cpaBuenus [pusnak Janambepa [Ipusnak
Komu (panukanbHbIA, HHTETPAIbHBIN).

26

YucnoBbie psAABIL.
3HaKOIepEeMEHHBIE PAIBI 1 3HAKOUEPETYIOIINECS PSIIBI

27

CDYHKIII/IOHaJ'IBHBIC pAABbIL.
CrereHHBIC PAABL. CXO,Z[I/IMOCTB CTCIICHHBIX PSAI0B.

28

CDYHKIII/IOHaJ'IBHBIC pAABbIL.
Paznoxxenne GpyHKINHM B CTENICHHBIE PSIIBI.

29

D yHKIHUOHAIBHBIE PAIBI.
Psapr @ypoe.

30

@DYHKIMOHAIBHBIE PSJIBI.
Paznoxenne Gpynkunu B pag Pypee.

31

DyHKIIMOHATIbHBIE PSIBI.
Paznoxenne Gpynkunn B psg Pypoe.

32

O yHKIHUOHAIBHBIE PSBI.
KommuiexcHas popma psaa Dypoe.

33

D yHKIUOHAIBHBIE PSABI.
Murerpan @ypee.
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34

(DYHKI_[I/IOHEUIBHBIC PpAABbIL.
Hurerpan @ypse

35

Huddepennmanbpabie ypaBHEHUS.
O6HII/Ie CBCACHUS O Z[I/Iq)(i)epeHHI/Ia_TIBHLIX YpaBHCHUAX (OCHOBHLIC TMOHATHA; 3aJa4, NPUBOAAIINC K TOHATUIO
mud. ypaBHenuit).JJuddepennmansaple ypaBHEHHS C pa3aesISIOIIMU IIEPEMEHHBIMU

36

JuddepeHumanbabie ypaBHEHHS.
Opnoponusbie nuddepeHanbHble ypaBHeHNS. JINHEHHbIC ypaBHEHHUS.

37

Juddepenunanbaple ypaBHEHHS.
[NonsTre muddepeHranbHBIX ypaBHEHUH BBICIIMX MOPSAKOB. THIBI ypaBHEHH BBICIINX MTOPSIIKOB,
JOMYCKAaoIIUX NOHUKXCHHUC IMOPAAKa.

38

Huddepennmanbabie ypaBHEHUS.
Jluneiinsle ogHOpOAHBIE MU depeHIanbHble ypaBHEHHS BTOPOTo NOPS/Ka C TOCTOSIHHBIMU
KodppunreHTaMu.

39

Juddepennmanbapie ypaBHEHHS.
Heonropoansie nuneiiHble And depeHnraIbHble YpaBHEHUS ¢ TIOCTOSHHBIMH KO3 QHUIIMEHTaMH.

40

CrnyuvaiiHble COOBITHSL.

[MonsTue ciyyaitHoro coobitus. I[IpocTpancTBo 31eMeHTapHBIX cOObITHIL. COCTaBHBIE COOBITHS, AEHCTBUS
HaJl cOOBITHAMU. AnreOpa coOBITHI Kak 0JlHa U3 MHTepnpeTanuii anredpsl byns. J{narpammer Benna.
Kraccuyeckoe, cTaTUCTHYECKOE M TEOMETPUUECKOE ONpeeleHue BeposTHOCTU. [oHsaTHe 06
AKCHOMAaTHYECKOM OIPEJIEIEHUHN BEPOATHOCTH.

41

Crny4aiiabie COOBITHS.
OCHOBHEBIE KOM6I/IHaT0pHLIe OOBEKTHI: NEPECTaHOBKH, pa3MCUICHN, COYCTAaHUA, pa36I/ICHI/Iﬂ. Hcnons3oBanne
METOAOB KOM6I/IHaTOpI/IKI/I B TCOpHUHU BepOSITHOCTCﬁ.

42

Cnyyvaiinble COOBITUS
TeopeMbl CI0KEHUSI U YMHOKEHUS BEPOSATHOCTEU. Y ClI0BHAS BEPOATHOCTL. DOpMyIia OIHON BEPOSITHOCTU U
tdhopmyna baiieca. @opmyna bepuysu.

43

Crnyuaiinbie cOOBITHSL.
JlokanpHas u HWHTErpaJibHad TCOPEMbL Jlammaca.OTKIIOHEHHE OTHOCUTENHFHOH YaCTOTHI OT ITIOCTOSTHHOM
BEPOATHOCTHU B HE3aBUCUMBbBIX HUCIIBITAHUAX.

44

Crny4ifHble BETUYUHBI.
[onstue 06 omHOMEPHOH ciy4aiiHOW BenmduHe. JJUCKpeTHBIE CIyJYaifHbIe BEIMIHHBL. 3aKOH pacpeIeICHUS
JIUCKPETHOM CilydaiiHOH BesinuuHbl. DyHKIUS paclpenesieHus U ee CBOICTBA.

45

CrnyyaiiHble BeTMYUHBI.

46

Crny4aifHble BETMYUHBI.
HCHpepLIBHBIe CHy‘IaﬁHBIe BCJIMYHUHBI. q)yHKL[I/IH IIJIOTHOCTH pacCIIpEeAC/ICHUS U €€ CBOMCTBA.

47

Crny4aifHble BETMYUHBI.

48

CriyualiHbple BETUYHHBI.

YucnoBsle XapaKTEPUCTUKHU CITyJalHBIX BETMYHH (MaTeMaTHUECKOE OKUIaHUe, TUCIIEPCHs], CpeiHee
KBaJPaTHYECKOE OTKJIOHEHHE, HaJaJIbHBIE U [IEHTPAIbHBIE MOMEHTHI, MOJIa, MeANaHa, KO3 GHUIIneHTHI
ACHMMETPHH | HKCIIECCa) U MX CBOHCTBA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

DJeMeHTHI JINHEHHOHN anreOpsl
ITonsiTue MaTpulbl. ﬂef/‘ICTBI/IH HaJ MaTpullaMu. OHpeHeJ’II/ITeHI/I N-HOT'O mopsaKa. CsolicTBa. Beruncnenue
onpe,uenMTeneﬁ Nn-HOT'O MopAAKa.

DJIEMEHTHI JIMTHCHHOU anreOphl.
Panr marpunpsl. Pemenue cucteM ypaBHEHUH.

DJeMEeHT BEeKTOPHOI anreOphl.
ITonsTue Bextopa. JelictBus Hax Bekropamu. [Ipoekuns BekTopa Ha ocb. Hampasisromuye KOCUHYCh

DJeMeHTHl BEKTOPHOH anreOphl.

CkansipHOe IpoH3BeicHHE BEKTOPOB. BekTopHOoe nponsseneHne. CMEIaHHOE MPOU3BEICHHE BEKTOPOB.

BBCI[GHI/IC B aHanu3.YncIOBEIC MHOKECTBA.
HaTypaJ'II)HI)Ie, 1eJibIC, palluOHAJIbHBIC U JNCHCTBUTEIIbHBIC YHCIIA.

Beenenue B ananus.

KommuiekcHble uncna u qeicTBus ¢ HUMH. M300pakeHre KOMIDIEKCHBIX YHCEIT Ha TUIOCKOCTH. Moy 1
apryMeHT KOMIUICKCHOTO Yncia. Anredpandeckasi H TPUTOHOMETprUIecKast (popMBl KOMIDIEKCHOTO YHCTA.
[oxa3zaTtenpHas popma KoMIuiekcHoro yncia. @opmyna Ditnepa. KopHH 13 KOMIDIEKCHBIX YHCEIL.

[Tpenen pynkumm.
[Monstue pynkunn. CroiicTa. CnoxHasi, oopatHas Qynkuus. [lonsTre nocnenosarenasHocTH. [Ipenen
MOCJIE/I0BATENILHOCTH.

[Tpenen pynkumm.
[penen dynkmy (npeaen GyHKIUH B TOYKE; OXHOCTOPOHHHE MPEeIIb; penes pyHKIHN B OECKOHEYHOCTH;
OeckoHeuHO OobIIast QYHKITHS).

[Ipenen pynkuuu.

BeckoneuHo mManble GyHKINN

PackpriTre HeonpenenenHocTel. [IepBblii n BTOpoii 3aMedaTenbHbIE Tpeielibl. DKBUBaJICHTHbIE OECKOHEYHO
Maible (PYHKIUH.

10

[Ipenen pyHkuMu 0AHON MEpeMEHHOM.
HenpepbiBaocts GyHnkunu. Touku paspsiBa.

11

[IpousBonHas GyHKIIUN OJHON EPEMEHHO.

[Monstue nponsBoaHOM HyHKIMHA. MeXaHHIECKHIA U TEOMETPHUIECKUI CMBICT MPou3BoaHOMH. Tabmmma
npon3BoHbIX. [IpaBuia BEIYMCICHNS TPOM3BOAHBIX. [Ipon3BoaHas cnoxuaol GpyHkumu. Anddepeniman
(hyHKIHM.

12

[Tpon3BoHas GyHKIIMU OJHOM MepeMeHHOM.
ITpumeHeHre TepBOH IPOU3BOHOM K MCCIIEOBAHUIO (DYHKIIHIL.

13

[Tpo3BosHas GYHKIMU OAHOI MepeMeHHOH.
[IprmMeHeHHe BTOPOI MPOU3BOIHON K UCCIICAOBAHHIO (DYHKIHA. ACHMITOTHI Tpaduka () yHKITHHA.
OO1mas cxema uccie1oBaHus QYHKIIMH C TOMOIIBIO IPON3BOTHOM.

14

[IpousBonHas GyHKIMU ABYX TEPEMEHHBIX.
[NonsTHe QyHKINU HECKONBKNX NepeMeHHBIX. O0IacTb onpeaeneHus, npeaes U HelPepbIBHOCT (yHKIIUH
HECKOJIbKUX NepeMeHHbIX. HaxoxxaeHne Mpon3BOAHBIX OT ()YHKIUH HECKOIBKUX NEPEMEHHBIX.

15

[IpousBoaHas GyHKIUU IBYX MEPEMEHHBIX.

ITonuerit nuddepennman Gynakunu. [Ipumenenue monHoro AuddepeHnrana K mpTOINKSHHBIM
BBIUMCIICHUSIM.

KacarenpHast 10cKOCTh 1 HOpMaib K IIOBEPXHOCTH.

OkcTpeMyM (QYHKIMH ABYX MEPEMEHHBIX.

16

[TpousBoaHas GYHKIMH IBYX NEPEMEHHBIX.
OkcTpeMyM (YHKLIUH IBYX IEPEMEHHBIX.

17

OHpCI[GJ'IGHHLIfI N HCOIIPCACIICHHBIC HHTCTPAJIbI.
Onpenenenus nepBooOpa3Hor (YHKIIUU ¥ HEOTIpeIeIeHHOTO uHTerpana. OCHOBHBIC CBOMCTBA




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

HEOTIPEICNICHHOI0 MHTerpasa. Tabnuia OCHOBHBIX HHTETpanoB. HemocpeacTBeHHOE HHTErpupoBaHue. MeTon
MOJCTaHOBKU. MeTo HHTErpUPOBaHUS IO YaCTAM.

18

Onpez[eneHHHe U HCONIPCACIICHHBIC NHTCTPAJIbI.
PaznoxxeHne pannoHaibHOM QYHKIUH Ha dJIEMEHTapHBIE pOOU, HHTETPUPOBAHNE PAllMOHAIBHBIX IPOOEH.

19

OHpe,I[eJ'IeHHBIG U HCONIPCACIICHHBIC NHTCTPAJIbI.
WuaTerpupoBanue nppanuoHadbHBIX GyHKIHNA. IHTETprpOBaHHE TPUTOHOMETPUIECKHUX (DYHKITHIA.

20

OnpeneneHHbIE U HEONPEAEICHHbIE HHTETPAIIbI.
3aga4n, NIPUBOIAIINE K OHIATHIO OTIPEEICHHOr0 HHTerpaa. [IoHsTre 1 cBOicTBa ONPENEIEHHOTO
UHTerpaia. BeluncieHue onpeeeHHoro HHTerpasa.

21

OHpe,I[CJ'ICHHBIe U HCONIPCACIICHHBIC NHTCTPAJIbI.
Ionstue HecoOCTBEHHOTO MHTErpana. [Ipu3HaK CXO0IUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
Brrurciienue mionaay miockux Guryp.

22

JIBOWHOM UHTErpaJl.
ITonsiTue nBoiHOro nHTErpana. Ceokictea. Beiuncinenue ABoHOro uHTErpana. PaccranoBka mpenesios
UHTETpUpOBaHUA. J[BOIHbIC HHTETPANEI B IMTOJSPHBIX KOOPIMHATAX.

23

JIBOWHOM UHTErpaI.
IIpunosxeHue ABOMHOTO UHTErpaa.

24

YucnoBbie pAabL
YucnoBoi psiiel (OCHOBHBIE IOHATHS, PSJI TE€OMETPUIECKOil mporpeccun, HeoOXOAUMBINH IPU3HAK
CXOJMIMOCTH YHCIIOBOTO psifia, TAPMOHNYECKHUN Psx).

25

YHucnoBble psabI.
[Ipu3HaKy CXOAMMOCTH 3HAKOIIOJIOXKUTEIBHBIX pAnoB. [Ipu3Hak cpaBHeHus [IpusHak Janambepa [Ipusnak
Komm (paankanbHbIN, HHTETPATBHBIN).

26

YucnoBbie pAAbL.
3HaKOIepeMEHHBIE PAIBI 1 3HAKOUEPEAYIOIIUECS PSIIBL.

27

OYHKIIMOHATIBHBIE PSJIBI.
CrerneHHbIE PsAABL. CXO,I[I/IMOCTL CTCIICHHBIX PAIOB.

28

CDYHKIII/IOHaJ'IBHBIC pAABIL.
Paznoxxenne GpyHKINM B CTENICHHBIE PSIIBI.

29

D yHKIHUOHAIBHBIE PABI.
Psner @ypeoe.

30

@DyHKIMOHATIbHBIE PSIIbI.
Paznoxenue Gpynkunu B psg Oypee.

31

CDYHKIII/IOHaJ'IBHI)IC pAABIL.
Paznoxxenne GpyHknuu B psag Oypoe.

32

D yHKIUOHAIBHBIE PSBI.
Komruiexcuast popma psiziel Dypbe.

33

DyHKIMOHATIBHBIE PAIBI.
Wuterpan @ypne

34

DyHKIIMOHATIbHBIE PSIBI.
Huterpan @ypse.

35

Huddepenunanbable ypaBHEHUS
O6mue cBepenus o AudpdepeHIINaIbHBIX YpaBHEHUAX (OCHOBHBIE MOHSTHS; 3aJa4H, TPUBOASAIINE K ITOHSATHIO
mud. ypasHeHni). AnddepeHnnansaple ypaBHEHUS ¢ pa3AeIIIOIINMI TepEMEHHBIMH.

36

JuddepeHnmanbHble ypaBHEHHS.
OnHoponubie AuddepeHnuansabie ypaBaeHus. Jlunelinsie quddhepeHnnanbabie ypaBHSHUS.

37

JuddepennnanbHbple ypaBHEHUS.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

n/m
Ionsarue muddepeHraIbHbIX yPaBHEHUH BRICIINX MOPSAKOB. THITBI ypaBHEHHUH BBICIIUX MTOPSIKOB,
JIOIYCKAFOIIMX TOHM)KEHHE TTOPSAKA.
38 |duddepennuanbHbie ypaBHECHHUS.
Jluneiinsle ogHOpoAHBIE MU depeHranbHble ypaBHEHHS BTOPOTo HOPSIKa C TOCTOSHHBIMA
k03¢ dULneHTaMu.
39 |Auddepenunanbupie ypaBHEHHUS.
Heonmuopoansie nuHeiHbIE MU GepeHINaIbHbIC YPAaBHEHHS C IOCTOSHHBIMHU KO3 UIIHIECHTaAMH.
40 |CnygaitHble COOBITHS.
[onsiTre ciay4aitnoro coObiTus. [IpoctpaHcTBO AneMeHTapHBIX cOObITHI. CocTaBHBIE COOBITHSL, IEHCTBUS
HaJ coOBITHAMU. AnreOpa coOBITHI Kak 0JJHa U3 HHTepIpeTauuii anreopsr byns. lnarpammer Benna.
Kiaccuueckoe, cTaTHCTHYECKOE U FeOMETpUUECKOe olpeeneHne BepoaTHocTH. [lonsaTue 06
AKCHOMAaTHYECKOM OIpEeIeIeHUH BEPOSTHOCTH.
41 |Ciy4vaitHble COOBITHS.
OcHOBHBIE KOMOHHATOPHBIE 00BEKTHL: IEPECTAHOBKH, Pa3MELICHHs, COYCTaHHs, pa3OueHus. Mcnonp3oBanue
METOZ0B KOMOWHATOPUKH B TEOPHH BEPOSITHOCTEH.
42 |CnygaitHble COOBITHS.
TeopeMbl CI0KEHUSI U YMHOKEHUS BEPOSATHOCTEU. Y CIIOBHAS BEPOATHOCTh. DOpMyJia IOJIHON BEPOATHOCTH U
tdhopmyna baiieca. @opmyna bepuysu.
43 |Cnyuyaiinble cOOBITHS.
JlokanbHas 1 uHTErpanbHas TeopeMsbl Jlammaca. OTKIOHEHHE OTHOCUTEIHHON YaCTOTHI OT MOCTOSTHHOM
BEPOSTHOCTH B HE3aBHCUMBIX UCIIBITAHHSAX.
44 |Cny4aifHble BEIMYUHBI.
[onstne 06 omHOMEPHOH ciy4aiiHON BenmnunHe. [IFCKpETHBIC CIyqYaliHble BETHINHBL
45 |Ciy4aifHble BEIMYUHBI.
3aKoH pacnpe/iesieHus: JUCKPETHOM ciiyuaitHOM BenuunHbl. OYHKIUS paclpeesieHus U ee
cBoiictBa. buHOMuUanpHOE pacnpenenenue, pacnpenenenue 1lyaccona.
46 |CnyvaifHble BETMUUHBI.
HenpepriBHble ciaydaiinble BenuarHbl. OyHKIMS MIIOTHOCTH PACIIPEACIICHUS U ee CBOMCTBA.
47 |Cny4aifHble BEIMYUHBI.
Cas3b Mexny muddepeHIHATBHON H HHTErpaIbHOM (yHKIMeH pacupeeaeHus. PaBHoMepHOe, HopMabHOE,
NOKa3aTeJbHOE PACIIPEACIICHHE.
48 |CnyvaiiHble BETMUUHBI.
YucnoBsle XapaKTEPUCTUKHU CITyJaiHBIX BEJIMYMH (MaTeMaTHUECKOE OKUAAHUE, TUCIIEPCHs, CpelHee
KBaJIpaTU4€CKOC OTKJIOHCHHUE, HAYaJIbHBIC U ICHTPAJIbHBIC MOMEHTEI, MOJlda, MCJIMaHa, KO3(1)(I)I/IHI/IGHTI)I
aCHMMETPHH U JKCIECCa) U UX CBOUCTBA.
4.3. CamocrosiTenpHas padoTa 00y4Jaromuxcs.
Ne
Bun camocrositensHOM paboTh
n/n
1 |Jluneitnas anreGpa.
I/Iayqune JICKIITMOHHOI'O MaTt€puaja. Brmonaenne WHAWBUIYAJIbHOTO 3aaHUA 110 TEME «DJIeMEHTHI
JIMHEHHON anreOpbI».
2 |lIpenen ¢pyHKINN.
W3ydeHue JEKIHMOHHOTO MaTepraia. BrinoaHeHne HHAMBUIYAIbHOTO 3a1aHus o Teme «IIpenen GyHKImN
OJIHOM IEpEMEHHOMW».
3 |[IpousBoaHas ¢GpyHKIMU OJHON MEPEMEHHOM.

I/IayquHe JICKIIMOHHOI'O MaTe€puaja. Brmonaenne WHAWBUIYAJIbHOTO 3aJaHUs 110 TEME ((HpOI/ISBOIIHaH




Bun camocrositensHOM paboTh

(hyHKIHMY OHOI TTepeMeHHOM.

4  |IlpousBojHast GYHKIMH JBYX IEPEMEHHBIX.
I/I3yquI/Ie JICKIIMOHHOI'O MaTepuaja. Brinmonnenue WHAWBUAYAJIbHOTO 3aJaHUs IO TEME «HpOI/BBOﬂHaH
(YHKIIMH IBYX TTEPEMEHHBIX».

5 |OmnpeneneHHbl U HEONIPEAEICHHBIBIM HHTETPAIbI.
M3yueHune neKUMOHHOIO MaTepraia. BolnogHeHne MHAMBUAYaIbHOIO 3a1aHus 1o Teme «HeonpeneneHHslii
UHTErpat (YHKIIMA OJHON TIePEMEHHOW.

6 |Psnsr
I/I3yquI/[e JICKIIMOHHOI'O MaTepuaja. Brimonaenue WHAWBUAYAJIbHOTO 3aJaHus 10 TEME «YucoBeIE 1
(byHKHI/IOHa.TILHLIe pAABD).

7 |duddepenunanbHble ypaBHEHHS.
HSy‘-ICHI/IC JIEKHUOHHOI'O MaTe€puaia. Brmomaenne WHANBUAYAJIbHOTO 3alaHUs 110 TEME
«dnddepeHnnanbHbIe ypaBHCHUY.

8 |CmyuaiiHbie cOOBITHSI.
I/I3yquHe JICKIIMOHHOI'O MaTepuraja. Brmoaenne WHAWBUAYAJIBbHOTO 3aJaHUs 10 TEME ((CJ'Iy‘IaﬁHLIe
COOBITHSY.

9 |CnyuvaiiHble BEJTMUUHBI.
I/I3yquI/Ie JICKIIMOHHOI'O MaTe€puaja. Brimonnenue WHAWBUAYAJIbHOTO 3aJaHUs 110 TEME «CJ’Iy'{ﬁﬁHLIG
BCIIMYUHBD).

10 | [ToaroroBka K MPOMEXKYTOYHOMN aTTECTAIUU.

11 | [ToaroroBKa K TEKyIIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIBHBIX padoT
[IpousBoaHas (pyHKIHMH OJHOW MEPEMEHHOM.

OrnpeneneHHbIi U HEONPEAECICHHBIN HHTErPAJIBI.

Pewmenue nuddepeHunanbHbIX ypaBHEHUI.

5. llepeueHb wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIb30BaTh IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

11\;.911 bubnuorpaduyeckoe onucanue Mecto gocryna

1 Wneun, B. A. MareMatnyeckuii ananus B 2 4. Yactes 1 B 2 xu. | https://urait.ru/bcode/491294
Knwura 1: yue6nuk 115 By30B / B. A. Unbun, B. A. (nata obpareHus:
CanoBunuunii, b. X. CennoB. — 4-e 3., nepepa0. u 100. — 02.04.2022).

Mockaa : M3garensctBo IOpaiit, 2022. — 324 c. — (Breicuee
oOpazoBanue). — ISBN 978-5-534-07067-5.

2 | Beiciras MatemaTuka : yueOHoe nocobue mis By3os / B. C. https://urait.ru/bcode/468424
[MunavyeB. — 8-e uz ., mepepad. u gomn. — Mocksa : (mata obpareHmsL:
WznatensctBo FOpaiit, 2021. — 447 ¢. — (Boiciiee 24.01.2022). - Texcr:
obGpasosanue). — ISBN 978-5-534-12319-7. SMEKTPOHHBIA.

3 Opinosa, U. B. Jluneiinas anreOpa u aHaIMTHYECKAs https://urait.ru/bcode/456460
reoMeTpHs ISl SKOHOMUCTOB : YY€OHHK U MPAKTUKYM JJIst (nata obpamieHus:




cpenHero npodeccuonanbHoro oopazosanus / 1. B. Opiosa,
B. B. Yrpo3os, E. C. ®unonoa. — Mocksa : U3garenbcTBo
FOpaiit, 2020. — 370 c. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-10170-6.

24.01.2022). - Tekcr:
3JIEKTPOHHBIH.

Huddepennmanbaple ypaBHEHHS : YUSOHUK U MMPAKTUKYM IS
By30B / T. B. MyparoBa. — Mockga : M3narenscTBo FOpaiiT,
2021. — 435 c¢. — (Bricmiee oopazosanue). — ISBN 978-5-
534-01456-3.

https://urait.ru/bcode/468795
(marta oOparnicHus:
24.01.2022). - Tekcr:
3JIEKTPOHHBIN.

Bricmias Matematuka AJis SKOHOMUYECKOro OakajiaBpuara :
yueOHuK u npaktukyMm / H. I1I. Kpemep ; oTBEeTCTBEHHBIN
penaxrop H. LLI. Kpemep. — 4-e u3z., nepepad. u gom. —

https://urait.ru/bcode/396602
(mara oOpareHus:
24.01.2022). - Tekcr:

Mockga : U3narensctBo FOpaiit, 2017. — 909 ¢. — 9JEKTPOHHBIH.
(bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-9916-
2773-3.

6 Marematrueckuii ananu3. COOpHUK 3a/1aHuil: yueOHOe URL:

https://urait.ru/bcode/493329
(mara oOpareHus:
02.04.2022). - Tekcr:

3JIEKTPOHHBIH.

noco6wue it By30B / B. B. JlormHOBa [1 1p.]; o oO1iei
penakuueii E. I'. [InoTHUKOBOHN. — 2-€ W3/., HCTIP. ¥ IOTL. —
Mocksa: U3natensctBo FOpaiit, 2022. — 206 ¢. — (Bsiciiee
obpazosanue). — ISBN 978-5-534-11516-1.

6. IlepeyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH()OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJb30BATHCS MPH
OCBOEHUU JTUCUUIUIMHBI (MOZYJIS).

CoBpemeHHbIE TpodeccuOHaNbHbIE 0a3bl JaHHBIX M WH(POPMALMOHHBIE
CIIpaBOYHBIC CHCTEMBI HE TpeOyeTcs.

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacIpoOCTPaHSIEMOIo
IPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,

HEO0OXOMMOTO JIJISl OCBOCHHUSI TUCHIUTLTUHBI (MOYJIs).

[IporpammHuoe obecriedeHue sl u3ydeHue JUCIUILUINHE He TpeOyeTcsl.

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it

OCYIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIHUILUTHHE (MOIYIIIO).

HeoOxonumoe 060pynoBaHUEAYIUTOPUH AJIs MPOBENCHUS 3aHATHI JOIKHBI
OBITh OCHAIIICHBI:

- MYJbTUMEIUUHBIM 000pYyNOBaHHEM (MCHOJIb3YeTCA B JIEKIIMOHHON (opme
3aHATHI): CIOCOOCTBYET MOBBIIIEHUIO MHTEpEca K HOBOMY Y4eOHOMY Marepuany,
yBEIMYMBAET OOBEM ycCBaMBaeMoW HWH(OpMAIMU; TMO3BOJSAT B XOJ€ JIEKUUU
OCYUIECTBJISTh KOHTPOJIb, BHITOIHSIOMUN (DYHKIIMIO POBEPKU YPOBHS BOCIIPUSATHUS
U YCBOGHHUS CTyIAEHTaMH Y4YeOHOro Marepualia, OTIENbHBIX €ro IMOJIOKEHUH, a
TakkKe (PYHKIUIO TOBBIIIECHHS] aKTUBHOCTHU CTYACHTOB;



- KOMIIBIOTEPHBIM 000PYIOBaHUEM (HUCTIONB3YETCS HA IPAKTUICCKUX 3aHATUIX
IpHU TOATOTOBKE W TMPOBEICHUU TECTHUPOBAHUS C IEJbI0 TEKYIIETO U HUTOTOBOTO
KOHTPOJIS)

9. ®opma nMpomMeKYyTOYHOU aTTEeCTaIUU:

DK3ameH B 3 ceMecTpe.
3auet B 1, 2, 4 cemecTtpax.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepHalibl, IPUMEHSIEMBIE MPU MPOBEACHUH MPOMEKYTOUHOU
aTTecTalluy, pa3padaThIBAlOTCS B COOTBETCTBUU C JIOKAIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).
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