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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Iensimu  ocBoeHust ydeOHOM JucHMIUIMHBL (Monyisi) «MaremaTukay
SABJISIFOTCSL:

- 3aKjaJKka MaTeMaTU4YecKoro (QyHIaMEHTa Kak CpeACTBa H3YUYCHHS
OKPYAIOILEro MUpa JAJis YCIEIIHOTO OCBOEHUS TUCLUHUILIINH €CTECTBEHHOHAYYHOIO
U IPO(ECCUOHATBHOIO LIUKJIIOB;

- TMOJYYEHHE CTYACHTAMHM OCHOB TE€OPETHYECKUX 3HAHUN W IPHUKIATHBIX
HABBIKOB IIPUMEHEHUS MaTEMAaTHYECKUX METO/IOB U MOJECIIEH;

- IOATOTOBKA K UCIIOJIb30BAHUIO 3TUX METOJOB JJIsl pa3pabOTKU U IPUHATHSA
3¢ (HEeKTUBHBIX OPraHU3ALMOHHBIX U YIIPABICHUECKUX PELICHHI;

- pa3BUTHE JIOTMYECKOTO MBIIUICHHS M TOBBIIIEHHE OOIIEro YpOBHS
KYJbTYpbI CTYJEHTOB.

3aayaMy OCBOCHMSI JUCLUIUIMHBL (MOyJIsL) «MareMaTukay sIBISIFOTCS:

OBJIQZICHUE METOAAMM JIMHEHHOM anreOpbl, MaTEeMaTHYECKOro aHajiu3a,
TEOPHUH BEPOSATHOCTEM.

2. IlnanupyemMble pe3ynbTaThl 00YUeHHS 110 AUCHUTUTHHE (MOJIYIIIO).

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIN) B PE3yJibTaTe 00yUeHHUS 110 AUCIUIUINHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXXKEHEPHbIE 3aJaud B MpodeccuoHaabHOM
NEATEeIbHOCTH C UCTIOIh30BaHUEM METO/I0B €CTECTBEHHBIX HAYK, MAaTEMATUUECKOTO
aHaJau3a u MOJIEITMPOBAHUS;

YK-1 - CnocobeH OCyHIeCTBISITh KPUTHUYECKUN aHaIW3 MPOOJIEMHBIX
CUTYaIIMil HA OCHOBE CUCTEMHOTO TI0JIX0/1a, BEIPa0aThIBATh CTPATETUIO ICHCTBHIA.

OOGy4eHwue 1Mo IUCUUIUIMHE (MOIYJIIO) MPEAIoJIaraeT, YTo 0 €ro pe3ybTaTam
oOyyaroruiicst Oyer:

3HaTh:

OCHOBHBIC TOHSITHS, COJEpP)KAHUE YTBEPXKIACHUW UM CIEJICTBUN M3 HHX,
UCTIOJIB3YeMBIX JIJIE OOOCHOBaHHUSI BBIOMPAEMBIX MATEMAaTHYECKUX METOJIOB
pelIeHus 3a71a4 yIpaBJICHUSI.

YMmeTh:
HpI/IMeHHTB HOJIyT—IeHHI)Ie 3HAHHA IO JUCIHUIIIINHEC HpI/I dHaAJIN3¢ CHOCO6OB
peIHeHI/ISI IIOCTABJICHHBIX 3ada4.

Baanern:
HaBbikaMu peliieHust OCHOBHBIX 33/1a4 MaTEMaTUYECKOIO aHaIu3a.



3HATH:
Metoasl pelieHruss CUCTEM YpaBHEHHUM, 3JIEMEHThI TEOPHUU BEPOSTHOCTEH,

OCHOBHBIC TCOPCMBI TCOPHUU BCpOHTHOCTeﬁ.

YMmeTh:
Pemates cucTeMbl ypaBHEHHWH, HCCIeIOBaTh (PYHKIIMH  CIIOMOIIBIO

MPOM3BOJHBIX, BBIYUCIATH IUIOMIAN IUIOCKUX (UTYp, peliaTh TUIIOBBIE 3a/1a4yH
TEOPUU BEPOATHOCTEM.

Baaners:

CriocoOHOCTBIO MPOU3BOAUTH CAMOCTOSATEIbHBIN BEIOOP METOOB U CIIOCOO0B

peleHus.

3. O0BeM AUCITUTUTHHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO0masi TpyIOE€MKOCTh TUCHUIUIUHBI (Moayssi) coctaBisger 11 3.e. (396
aKaJeMHYeCKuX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyyaroluxcs ¢ MeJarortieckuMu  paboTHHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peasin3aluy 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,

P MPOBEJICHUHN yUEeOHBIX 3aHITHI:

Konnuectso yacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | Ne2 | Ne3 | N4
KonrtaktHas paboTa mpu npoBeIeHIH yIeOHBIX 3aHATHH (BCETO): 256 64 64 80 48
B tom uucne:
3aHATHS JEKIIHOHHOTO THIIA 112 32 32 32 16
3aHATHS CEMUHAPCKOTO TUMA 144 32 32 48 32

3.3. O0beM muCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITEIIBHOW padOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOydYaIOIIMXCS C
MeIarorTH4eCKUMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJIEKAEMbIMH K peaTn3aIiu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX YCIOBHUSX, TPU TPOBEIACHUU
IPOMEKYTOUHOM aTTectauu cocrapisier 140 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHuy 0 MHAUBUAYATFHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIC PU
YCKOPEHHOM 00y4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peain30BaH
MOJIHOCTHIO B (POpPME CaMOCTOSITENLHOM pabOThl 00YUaIOUINXCs, a TaKKe B opMe
KOHTAKTHON pabOThl 00YyYarOIMMXCs C MeAarorndyecKuMU paOOTHUKAMHU U (WJIH)




JUIAMH, TIPUBJIEKaEMbIMH K peaiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX
YCIJIOBUSAX, IIPU MPOBEICHUHN IIPOMEKYTOYHON aTTECTALUH.

4. ConeprxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3agATHS JIEKIIMOHHOI'O TUIIA.

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |DneMeHTHl TMHEHHOM anreOpHI.
ITonsatue matpunsl. JeiictBus Hag Matpunamu. Onpenenureny n-Horo nopsiaka. Coiictea. Beruncienue
OIIpENIENUTENIEN N-HOT'O MOPsIKA.

2 |DneMeHTHI JIMHEWHOU anreOpshl.
Panr matpunel. Pemenne cuctemM ypaBHEHHH.

3 |D1eMeHTH BEKTOPHOH anreOphl.
IlonsTne BCKTOpA. I[eﬁCTBHﬂ HaJl BEKTOpaMH. HpOGKLII/Iﬂ BCKTOpPA HA OChb. HaHpaBHﬂIOH.[I/Ie KOCHHYCBI.

4 |DneMeHThl BEKTOPHOU anreOpsl.
CkansipHO€e Tpou3Be/ieHre BEKTOPOB. BekTopHoe npousseaeHne. CMeanHOe MPOM3BEICHHE BEKTOPOB.

5 BBenenue B ananu3.Uncia0BbIe MHOXKECTBA.
HarypanbHsble, Lienble, paliOHAIbHbIE U ACUCTBUTEIbHBIC YHCIIA.

6 BBGI[GHI/IC B a”Haymm3. KoMIuiekcHbIE Yrcia.

KommekcHele yncna u geiicTBus ¢ HUMU. M300paskeHne KOMITIEKCHBIX YHCENl Ha IIOCKOCTH. Moy 1
apryMeHT KOMIUIEKCHOTO 4YHcia. Anredpanyeckas 1 TpPUTOHOMETpHUIecKast pOPMbI KOMIUIEKCHOTO YHCIIa.
[NoxkazarenbHas popma komruiekcHoro yncia. Popmyna Ditnepa. KopHH 13 KOMITIIEKCHBIX YHCEIT.

7 |IIpenen pyHKuMH.
[Monsitue pynkunu. Coiicta. CnoxHasi, oopatHas Gynkuus. [Tonstue nocnenosarensHocTH. [Ipenen
MOCJIEI0BATENILHOCTH.

8 [[Ipemen GpyHKIHH.
Mpenen ¢ynkmy (npeaen GyHKIUH B TOYKE; OHOCTOPOHHHE MPEIEIIB; Mpeies pyHKIHU B
0eCKOHEYHOCTH; OECKOHEYHO OOJbINas (PYHKIH)

9 |llpenen pyHKIHM

Bbeckoneuno masnbie QyHKITUH.

PackpeiTie HeonpeaeneHHocTel. [1epBblii 1 BTOpOI 3aMeyaTeNbHbIe MpeIebl. JKBUBAJICHTHBIC
06ecKOHEeuHO MaJble (QYHKIIHUH.

10 |[Ipenen ¢pyHKIMU.

HenpepsiBHOCTE QyHKIMHU. TOUKH pa3pbiBa.

11 |duddepennmanbHoe ucyucieHne GyHKIUNA OTHON TTEPEMEHHOM.

[NonsTHe TpoN3BOAHON (YHKIMN. MeXaHHYECKNil 1 TeOMETPUIECKUI CMBICI ITpou3BoaAHON. Tabmma
npon3BoHbIX. [IpaBuiia BEIYMCICHNUS TPOM3BOAHBIX. [Ipon3BoHas cnoxuHol GyHkuuu. Anddepeniman
(hyHKIHN.

12 |duddepennmanbaoe ucurcaeHne GyHKINN OJHON ePEMEHHOM.
[IprmeHeHme IepBOH MPOU3BOIHON K UCCIIEIOBAHNIO (DYHKIIHIA.

13 |duddepennmanbHoe ucurcaeHne GyHKIUN OJHON TIEPEeMEHHOM.
[Ipumenenne BTOpoii MPOU3BOAHON K MCCIIEOBAHUIO (QYHKIUH. ACUMITOTHI rpadrKa QyHKITHH.
OO01as cxema uccie1oBaHus (PyHKIMYU ¢ IOMOIIBIO IPOU3BOJHOM.

14 | MuddepennmanbHOe UCYUCICHHE PYHKITUN ABYX MTEPEMEHHBIX.
ITonsTHE QYHKIIMHA HECKOJIBKUX MepeMEeHHBIX. O0IaCTh ONpeNeIeHH s, TIPee] H HEMPEPHIBHOCTL (YHKITUH

HECKOJIBKHNX NMEPEMECHHBIX. Haxoxnenne IMPONU3BOJHBIX OT d)yHKI_[I/II/I HECKOJIBKUX TEPEMECHHBIX




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

15

Juddepennnanbaoe ucunciaeHne GyHKIUHT IBYX EPEMEHHBIX.

Honuenii nuddepennuan pynkuun. [Ipumenenue nonHoro nuddepenimana K npToIMKEHHBIM
BBIUMCIICHHSM.

KacatesnpHast III0CKOCTh H HOPMAITh K TIOBEPXHOCTH.

16

HuddepennmanbHoe nCYUCICHHE PYHKITUN IBYX MTEPEMEHHBIX.

omusiit tuddepennman yukmnun. [lpumenenne momHoro auddepennnana K TpTOIMHKESHHBIM
BBIYMCIICHHSIM.

KacatenpHast IIIOCKOCTh U HOpMallb K IIOBEPXHOCTH. DKCTpeMyM (YHKLIUH ABYX NEPEMEHHBIX.

17

OmnpeneneHHbIN U HEONPEAEIEHHbIM HHTErPaIb.

Omnpenenenus neppooOpazHoil (yHKIUM U HEONIpeeNeHHOro uurerpana. OCHOBHBIE CBOICTBA
HEOIIPe/IeJICHHOT0 UHTerpana. Tabnuna ocHOBHBIX UHTErpaioB. HerocpeicTBeHHOe UHTETpUPOBaHUE.
Meton noactaHoBkU. MeToL UHTETpUPOBaHUS 110 YACTSAM.

18

OrnpenesieHHbIN U HEONPEAEICHHbIM UHTETPAJIBI.
Paznosxenne panuoHansHONW GYHKIUH Ha JIEMEHTapHEIE p0o0H, HHTETPUPOBAHIE PAlMOHATIBHBIX IPOOCH.

19

OmnpeneneHHbI U HEONPEAEeIEHHbIM HHTErpabl.
WHTerpupoBanue nppanuoHambHBIX QyHKIHN. HTErprpOBaHUE TPUTOHOMETPUICCKHUX (PYHKITHIA.

20

OrnpezenieHHbIN U HEOPEAEICHHBIM UHTETPAJL.
3a,uaq1/1, MPUBOAAIINE K TOHATHIO OTIPECACIICHHOI'O UHTErpajia. IlonsTue u cBoiicTBa OIMPCACIICHHOT'O
WHTEerpayia. Beluncienue onpeieIeHHOro HHTerpaia.

21

OrnpeneHHBI U HEONPEAEIECHHBII UHTETPaIbl.
TTonsiTe HECOOCTBEHHOTO HUHTCTpaJIa. HpI/ISHaK CXOIHUMOCTH HECOOCTBEHHBIX HUHTCIpaJIoB.
Brrunciienue miomany miockux Guryp.

22

JIBOWHOI MHTErpaI.
ITonsitue nBoitHOro MHTErpana. CpolicTBa. Beiuncinenue ABoiHOro uHTErpana. PaccranoBka npenesios
WHTETPUPOBaHUs. J|BOMHBIE HHTETPAIIBI B MOJSIPHBIX KOOPAMHATAX.

23

JIBOMHOI UHTETpAI.
IIpuno>xeHrue ABOMHOTO UHTErpaa.

24

YHucnoBblie psabI.
YucioBoii psiabl (OCHOBHBIC TIOHSTHS, PSJI TE€OMETPUIECKO Mporpeccuu, He0OXOAMMBINA IPU3HAK
CXOAUMOCTH YHCJIOBOTO psAaa, FapMOHH‘IeCKI/Iﬁ pHZ[).

25

YHucnoBblie psabI.
[Tpu3Haku CXOAMMOCTH 3HAKOTIONOKUTENBHBIX PsiioB. [Ipu3Hak cpaBHenus [Ipusnak JJanam6epa [TpusHak
Komu (panukanbHbIN, HHTETPAIbHBIN).

26

YucnoBbie psAABL.
3HaKOIEepEeMEHHBIE PAIBI M 3HAKOYEPETYIOIINECS PSIIBI

27

DyYHKIIMOHAJIbHBIE PSIBI.
CTGHGHHLIC PpsAAbL. CXO,HI/IMOCTI) CTCIICHHBLIX PANOB.

28

D yHKIUOHAIBHBIE PSBI.
Paznoxenne GyHKIIMN B CTETICHHBIE PSIBI.

29

O yHKIHUOHAIBHBIE PSBI.
Psapr @ypoe.

30

DyYHKIIMOHAJIbHBIE PSIBI.
Paznoxenne Gpynkunu B pag Pypee.

31

DyHKIIMOHAJIbHBIE PSIBI.
Paznoxenne gpynkunu B pag Pypee.

32

DyHKIIMOHAJIBHBIE PSABI.
KommnexcHas ¢popma psima Oypbe.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

33

(DYHKI_[I/IOHEUIBHBIC PpAABbIL.
Hurerpan Oypee.

34

DyYHKIIMOHAJILHBIC PSJIBI.
Hurerpan @ypse

35

JuddepeHumanbabie ypaBHEHHS.
O6ume cBenerus o nudpdepeHInaIbHbIX YpaBHEHNAX (OCHOBHBIC TTOHATHS; 3a/1a9H, IIPHUBOSIINE K
MOHATHIO ud. ypaBHeHHN). JuddepeHnnanpapie ypaBHEHUS C pa3aeiIOIUMH ITepeMEHHBIMI

36

Juddepenumanbapie ypaBHEHHS.
Onnoponubie nudpdhepeHuanbable ypaBHeHus. JIMHEIHbIC ypaBHCHHS.

37

Huddepennmanbpabie ypaBHEHUS.
[Monstue nuddepeHnnanbHpIX YpaBHEHU BBICIINX HOPSAAKOB. THUITBI ypaBHEHHUH BBICHIMX MOPSIIKOB,
JIOITyCKAIOIUX IOHMKEHUE MOPAIKA.

38

Juddepennmanbapie ypaBHEHHS.
JlnHeitHble OMHOPOAHBIE MG PepeHInaIbHbIe YPAaBHEHUS BTOPOTO MOPSAKA C IIOCTOSHHBIMU
KodppunreHTaMu.

39

HuddepennnansHpie ypaBHEHUS.
Heonnopoassie nuHeitHbie quddepeHnanbHbie ypaBHEHUS ¢ MOCTOSIHHBIMU KO (HUITHCHTAMH.

40

Crnyuvaiinble COOBITHSL.

[TonsTHe cnyuaiinoro coobiTHs. [IpocTpaHcTBO AIeMeHTapHBIX COObITHIT. COCTaBHBIC COOBITHS, NECHCTBHS
HaJ COOBITHSIMH. ANreOpa COOBITHIA Kak OJHa U3 HHTepHpeTanunii anreopsr byns. Jluarpammer Benna.
Knaccuueckoe, craTHCTHYECKOE M TEOMETPHUIECKOE OTpe/eNieHne BeposTHOCTH. [loHsATHE 00
AKCHOMATHYECKOM OIPEIEIIEHUH BEPOSTHOCTH.

41

Crnyqaifabie COOBITHS.
OcHOBHBIE KOMOMHATOPHBIE OOBEKTHI: IEPECTAHOBKH, pa3MEIEHHS, COUeTaHus, pa3OnueHusl.
Vcnionp30BaHne METOA0B KOMOMHATOPUKH B TEOPHH BEPOSTHOCTEH.

42

CrnyuaitHbie COOBITUS
TeopeMbl CI0KEHUSI U YMHOKEHUS BEPOATHOCTEU. Y CJIOBHAs BEPOATHOCTh. DOpMyJia IIOJIHON BEPOATHOCTH
u Gopmyna baiteca. opmyna bepHymmm.

43

Crnydaifabie COOBITHS.
JlokanpHas u HWHTErpaJibHad TCOPEMbL Jlammaca.OTKJIIOHEHHE OTHOCUTENHLHOM YaCcTOTHI OT ITIOCTOSTHHOM
BEPOATHOCTHU B HE3aBUCUMBIX HCIbITAHUAX.

44

CiyuliHbple BETUYHHBIL.
[TonsiTrie 06 0THOMEPHOH clTyuaiiHOM BenuuuHe. J{UCKpeTHBIE CITyJYaiiHble BEIMYMHBL. 3aKOH
pacrpezeneHus AMCKPETHOM citydaitHoM BenrunHbl. OYHKIMS pacipeiesieHHs U €€ CBOMCTBaA.

45

CryyaliHbl€ BEJIMYUHBI.

46

CiyyaliHble BEJIMYUHBI.

HerepLIBHLIe CHy‘{af/‘IHLIG BCJIIMYUHEI. chHKIII/IH IUIOTHOCTH PACIIPEACIICHUA U €€ CBOICTBA.

47

Crnyyaiinble BeTUYUHBI.

48

Crnyvaiinble BeTUYUHBI.

YucmoBele XapaKTCPpUCTHUKHU CJ'Iy‘-IafIHI;IX BCJIIMYUH (MaTCMaTI/I‘IGCKOG OXUAaHUEC, IUCIICpCUsi, CpeaHee
KBaJIpaTU4€CKOC OTKJIOHCHHNE, HAaYaJIbHBIC U ICHTPAJIbHbIC MOMEHTBI, MOJd, ME/IUAHA, K03(1)(1)I/IL[I/I€HTLI
ACUMMCTPUU U 3KCH€CC&) W UX CBOICTBA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS




Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

DJeMeHTHI JIMHEHHOHN anreOpsl
ITonsiTue MaTpulbl. ﬂeﬁCTBI/IH HaJa MaTpulaMu. OHpeﬂeJ’II/ITeHI/I N-HOT'O mopsJaKa. CsolicTBa. Beruncienue
Onpe,uenI/ITeneﬁ Nn-HOT'O MopAAKa.

DJIEMEHTHI JIMTHEHHOU anreOphl.
Panr marpunpl. Pemenue cucteM ypaBHEHUH.

DJeMeHT BEKTOPHOI anreOphl.
ITonsTue BexTopa. [eiictBus Hax Bekropamu. [Ipoekuust BekTopa Ha ock. Hampasisitomye KOCUHYChI

DeMeHTHl BEKTOPHOH anreOphl.

CkansipHOe IpoH3BeicHHE BEKTOPOB. BekTopHOoe nponsseneHne. CMEIIaHHOE MPOU3BEICHHE BEKTOPOB.

Bsenenue B ananuz.UncinoBble MHOKECTBA.
HatypanbHsble, Lienble, palluOHAIbHBIC U ICHCTBUTEIbHBIC YHCIIA.

Bsenenue B ananms.

KomiuiekcHble ynciia u ,Z[€I>'ICTBH$I C HUMMU. I/I306pa>KeHHe KOMIUJICKCHBIX YHUCEJ HA IIJIOCKOCTH. MO,I[YJ'IL 58
ApPTYMCHT KOMIIJICKCHOI'O YHUCJia. Aﬂre6panqecxaﬂ U TPUTOHOMETPpHUYCCKaA (I)OpMBI KOMIIJICKCHOI'O 4YHCJIa.
[oxazaTtenpHas popma KoMIuiekcHoro yncia. Gopmyna Ditnepa. KopHr N3 KOMITICKCHBIX YHCEIL.

[Tpenen Gpynkumm.
[Monstue pynkuun. CroiictBa. CnoxHast, oopatHas Gynkuus. [Tonstue nocnenoarensHocTH. [Ipenen
MOCJIE/IOBATENILHOCTH.

[Tpenen pynkumm.
[penen dynkmy (npeaen GyHKIUH B TOYKE; OXHOCTOPOHHHE MPEACIIB; Mpeies GpyHKINHU B
0ECKOHEYHOCTH; OCCKOHEYHO OOJbIIasi PYHKITH).

[Ipenen pynkmmm.

Beckoneuno maisie GyHKIHN

PackpeiTie HeonpeaeneHHocTel. [1epBblii 1 BTOpOI 3aMeyaTeNbHbIe Mpeiebl. JKBUBAJICHTHBIC
6ecKOHEeuHO MaJble (QYHKIUH.

10

[Tpenen pyHKIMU OHON TEpeMEHHOH.
HenpepbiBaocts pynkunu. Touku paspsisa.

11

[IpousBonHas GyHKIIUN OJHON EPEMEHHO.

[Monstue nponsBoaHOM HyHKIMHA. MeXaHHIECKUIA U TEOMETPHUIECKUI CMBICT MPou3BoaHOMH. Tabmumma
npon3BoHbIX. [IpaBuiia BerauCIeHNs TPOU3BOAHBIX. [Ipon3BonHas cnoxuol ¢ynknun. Auddepenunan
(hyHKIHM.

12

[Tpou3BoHas GyHKIIMU OJHOM MEpeMEeHHOM.
[TpumeHeHue nepBoi POU3BOIHOM K UCCIIEA0BAHNIO (DYyHKINMIL.

13

[Ipo3BoaHast GyHKIMU OJJHOM IEPEMEHHOM.
[Tpumenenne BTOpoii MPOU3BOAHON K MCCIIEIOBaHUIO (YHKIMH. AcuMITOTHI rpaduka GpyHKIuMi.
OO01as cxema uccieoBaHus (PyHKIMY ¢ IOMOIIBIO IPOU3BOAHOM.

14

[TpousBoaHas GYHKIMH IBYX NEPEMEHHBIX.
IlonsTre (byHKIH/II/I HECKOJIbKUX NNEPEMCHHBIX. O6nacth OInpeac/ICHud, MMpeaACI U HENPEPBIBHOCTH q)yHKIII/II/I
HECKOJIBKHUX NMIEPEMEHHBIX. HaXO)K}IeHI/IC IMPONU3BOAHBIX OT (byHKLH/II/I HECKOJIbKUX NMEPEMEHHBIX.

15

[IpousBoaHas GyHKIUU IBYX MEPEMEHHBIX.

TTonuerit nuddepennman hyaknuu. [Ipumenenune monHoro aAuddepenHnrana K mpTOIUKEHHBIM
BBIUMCIICHUSIM.

KacarenpHast i10CKOCTh 1 HOpMaib K IOBEPXHOCTH.

OkcTpeMyM (QYHKIMH ABYX MEPEMEHHBIX.

16

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

17

OrnipeenieHHbIN U HEONPEIETICHHbIE UHTETPAJIbI.
Onpenenenus mepBooOpa3Hol GYHKIIUU ¥ HEOTIpeeICHHOTO HHTerpana. OCHOBHBIC CBOMCTBA




/o

TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

HEOTIPEICNICHHOT0 MHTerpasa. Tabnuia OCHOBHBIX HHTETpanoB. HemocpeacTBeHHOE HHTETPUPOBAHHE.
Merton noacTaHOBKU. MeTOA UHTETPUPOBAHUS MO YACTSIM.

18

Onpez[eneHHHe U HCONIPCACIICHHBIC NHTCTPAJIbI.
PaznoxxeHne pannoHanbHOM (YHKIUK Ha BJIeMEHTapHbIE IpoOU, MHTETPUPOBAHNE PAlIMOHAIBHBIX ApOOeit.

19

OHpe,I[eJ'IeHHBIG U HCONIPCACIICHHBIC NHTCTPAJIbI.
WuaTerpupoBanue nppanuoHadbHBIX QyHKIHN. IHTETpHpOBaHUE TPUTOHOMETPUIECKUX (DYHKITHIA.

20

OnpeneneHHbIE U HEONPEAEICHHbIE HHTETPAIIbI.
3amaun, MPUBOASIINE K TOHATHIO ONPEACICHHOTO HHTerpaia. [IoHATHE U CBOHCTBA ONPENEIeHHOTO
UHTErpaia. BerauciaeHue onpeeicHHOTO HHTEerpaa.

21

OHpe,I[CJ'ICHHBIe U HCONIPCACIICHHBIC NHTCTPAJIbI.
Ionstre HeCOOCTBEHHOTO MHTErpana. [Ipu3HaK CXO0UMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
BeIunciieHue miomaan miocKux Guryp.

22

JIBOWMHOI UHTErpaI.
ITonstue nBoitHOro nHTErpana. CpolicTea. BeiuncineHue ABoiHOro HHTErpana. PaccranoBka nmpenesios
UHTETpUpOBaHUA. J|BOIHbIC HHTETPANIEI B ITOJSPHBIX KOOPIMHATAX.

23

JIBOWHOI UHTErpaI.
IIpunoxeHue ABOMHOIO UHTErpaa.

24

YucnoBbie pAabL
YucnoBoi psiiel (OCHOBHBIE IOHATHS, PSJI T€OMETPUYECKOil mporpeccun, He0OXOAUMBINH IPU3HAK
CXOJMIMOCTH YHCIIOBOTO psifia, TAPMOHNYECKHUN Psx).

25

YHucnoBblie psabI.
[pu3HaKy CXOAMMOCTH 3HAKOIIOJIOXKUTEIBHBIX psafoB. [Ipu3Hak cpaBHenus [Ipusnak Janambepa [Ipuznak
Komm (pagnkanbHBIA, HHTETPATBHBIN).

26

YucnoBbie psAABL.
3HaKOIepEeMEHHBIE PAIBI 1 3HAKOYEPETYIOIIUECS PSIIBL.

27

DYHKIMOHATIbHBIE PSIIbIL.
CrereHHBIC PsAABL. CXO,I[I/IMOCTL CTCIICHHBIX PANOB.

28

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

29

OyHKIHUOHAIBHBIE PSAIBI.
Psner @ypeoe.

30

@DYHKINOHATIBHBIE PSIIbI.
Paznoxenue Gpynkunu B psg Oypee.

31

DyYHKIIMOHAJIbHBIE PSIBI.
Paznoxenne Gpynkunu B pag Pypee.

32

DyYHKIIMOHAJIbHBIE PSIBI.
KommuiexcHas popma psaasr Oypse.

33

O yHKIHUOHAIBHBIE PSBI.
HNurerpan @ypee

34

DyHKIIMOHAJIbHBIE PSIBI.
Huterpan @ypse.

35

Huddepennnanbable ypaBHEHUS
O6mue cBepeHus o audpdepeHINaIbHBIX YpaBHEHUAX (OCHOBHBIE OHATHS; 3aJa4H, TPUBOASIINE K
noHATHIO 1ud. ypaBHeHHH). [nddepernnansapie ypaBHEHUS C Pa3AeISIONIIMHE ITEPEMEHHBIMH.

36

JuddepennmanbHble ypaBHEHHS.
OnHopomubie quddepeHnransabie ypaBHeHus. Jlnaelinbie nuddepeHaisHbie ypaBHSHHS.




/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

37

JuddepeHumanbabie ypaBHEHHS.
[onsTre muddepeHranbHBIX ypaBHEHUH BBICIIMX MOPSAKOB. THIIBI ypaBHEHHH BBICIINX MTOPSIIKOB,
JOMYCKAaoNIUX NOHWKCHHUC MOPAAKa.

38

Huddepennmanbpabie ypaBHEHUS.
Jluneiinsle ogHOpOAHBIE MU depeHIranbHble YpaBHEHHS BTOPOro HOPS/Ka C TOCTOSHHBIMA
KodppunreHTaMu.

39

Juddepenumanbabie ypaBHEHHS.
Heomuopoansie nuHeitHbIE MU hepeHInaIbHbIC YPaBHEHHS C IIOCTOSTHHBIME K03 unneHTamu.

40

CrnyqaifHpie COOBITHS.

ITonsTue cnyqaﬁHoro COOBITHS. HpOCTpaHCTBO QJICMCHTAPHBIX coObITHii. COCTaBHBIE C06I)ITI/I$I, ,HeﬁCTBHH
HaJl coOBITHAMU. AnreOpa coOBITHH Kak 0JTHa U3 MHTepnperanuii anreOpsl byns. J{narpammer Benna.
KnaccnquKoe, CTaTUCTUYCCKOC U TECOMETPHUUCCKOC ONPCACTICHUC BEPOATHOCTHU. Tlonstue 00
AKCUOMATU4YCCKOM OIIPECACIICHUU BEPOATHOCTH.

41

Crny4aiiabie COOBITHS.
OCHOBHEBIE KOM6I/IHaT0pHLIe O0OBEKTHI: NEPECTaHOBKH, pa3MCUICHU, COYCTaHUs, pa36I/I€HI/I$I.
Hcnons3oBanue MCTOO0B KOM6I/IHaTOpI/IKI/I B TCOpHUHU BepOﬂTHOCTeI;‘I.

42

CnyyaiiHble COOBITHSL.
TeopeMbl CI0KEHUS U YMHOKEHUS BEPOATHOCTEU. Y CIIOBHAS BEPOATHOCTh. DOpMyJia IIOJTHON BEPOATHOCTH
u Gopmyina Baiteca. ®opmyna bepHyiu.

43

CrnyuvaiiHble COOBITHSL.
JlokanpHas u HUHTCTpaJIbHAA TCOPCMbI Jlammaca.OTKI0OHEHHE OTHOCUTEILHOM YaCTOTHI OT ITIOCTOSIHHOM
BCPOATHOCTHU B HEC3aBUCUMBbBIX UCIIBITAHUAX.

44

Crny4aifHble BETMYUHBI.
[onstne 06 oMHOMEPHOH ciry4aiiHON BenmnvrHe. [IMCKpETHBIC CTyqYaliHble BETHINHBL

45

CriyualiHbple BETUUHHBI.
3aKkoH pacnpesieNieHus] AUCKPETHOH cliyyaltHOM BennuuHbl. OYHKIUS paclipe/ie]ieHus U e
cBoiictBa. buHoMuanpHOE pacnpeneneHue, pacnpenenenue Ilyaccona.

46

Crny4aifHble BETMYUHBI.
HCHpepLIBHBIe CHy‘IaﬁHLIC BCJIMYUHBI. chHK]_II/IH IUIOTHOCTH PACIIPEACIICHUA U €€ CBOMCTBA.

47

Crny4aifHble BETMYUHBI.
CBs13b Mex 1y nudQepeHInANEHON U HHTETPabHON QYHKIINEH pacnpeneneHus. PaBHoMepHOe,
HOPMaJIbHOE, OKA3aTeIbHOE PaclpeelIeHuUE.

48

CriyyaliHbple BETUUHHBI.

YucnoBble XapaKTEPUCTHKH CIIyJaiHBIX BEJIMUUH (MaTEMaTHIECKOE OXKUIAHUE, TUCTIEPCHS], CpEIHEE
KBaJIpaTUUECKOE OTKJIOHEHHUE, HaYaJIbHbIE U [ICHTPAJIbHBIE MOMEHTBI, MOJIa, MEIaHa, KO3 PHUIIUESHTHI
aCHMMETPHH U JKCLiECcCa) U UX CBOMCTBA.

4.3. CamocrosiTenbHas padboTa 00y4aromuxcsl.

Bun camocrosTensHO#M paboThI

Jluneitnas anre6pa.

N3ydenue nexnuoHHOro Marepuana. BelnonHeHne HHANBUYalbHOTO 3aJaHus [0 TeMe «DJIEMEHTEI
JIMHEHHON anreOphI».

[Ipenen byukmmm.
W3ydeHue NEKIMOHHOTO MaTepraia. BrloHeHre HHAUBHU Y adbHOTO 3a1anust mo teme «[Ipexen GyHkimm
OJHOU ITEpPEMEHHON.




Ne Bun camocrosiTensHO#M paboThI
/1
3 ([Ipou3BonHas GYHKIUHU OJHOI MEPEMEHHOM.
I/I3yquMe JICKIIMOHHOI'O MaTepuaja. Brinmonaenue WHAWBUAYAJbHOTO 3aJaHus 10 TEME «HpOI/I?;BOHHaH
(yHKIMM OZTHOW TIEpEMEHHOW.
4  |[IpousBonHas (GyHKIUU IBYX [IE€PEMEHHbIX.
I/I3yquMe JICKIIMOHHOI'O MaTepuaja. Brinmonnenue WHAWBUAYAJIbHOTO 3aJaHus 10 TEME «HpOI/I?;BOHHaH
(hyHKIHH IBYX IEPEMECHHBIX.
5 |OmpeneneHHbl M HEONIPEAEIECHHbIbIN HHTETPAJIBI.
I/ISy‘-ICHI/IC JIEKHUOHHOI'O MaTe€puaia. Brmomaenne WHANBUAYAJIbHOTO 3alaHUs 110 TEME
«HeomnpenenenHsIl HHTETpal GYHKINH OAHON ITEpEMEHHOI.
6 |[Psaner
I/I3yquMe JICKIIMOHHOI'O MaTepuaja. Brinonnenue WHAWBUAYAJIbHOTO 3aJaHus 10 TEME «YwucnoBeie 1
(YHKIIOHAJIBHBIE PSIIBD».
7 |AuddepennuansHbie ypaBHEHUS.
HSy‘ICHI/IC JICKIIMOHHOI'O MaTepuraja. Brmonaenue WHAWBUAYAJIBHOTO 3aJaHUs 10 TEME
«dnddepeHnnanbHbIe ypaBHCHAY.
8 |CmyuaiiHbie COOBITHSI.
I/I3yquI/Ie JICKIIMOHHOI'O MaTe€puaja. Brimonaenue WHAWBUAYAJIbHOTO 3aJaHus 110 TEME «CJ’Iy‘IaﬁHLIe
COOBITHSY.
9 |CiydaiiHble BEJIMUMHBI.
I/I3yquI/Ie JICKIIMOHHOI'O MaTe€puaja. Brimonaenue WHAWBUAYaJIbHOTO 3aJaHus 110 TEME «CJ’Iy‘IaﬁHLIe
BCJIIMYUHBD).
10 | [ToxroToBka K MPOMEKYTOYHOM aTTECTAIMH.
11 | [ToaroToBKa K TEKyLIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX padoT
[TpousBoaHas GyHKIUU OJHON TTEPEMEHHOM.

OrnpeneneHHblil 1 HEONPEACIICHHBI HHTETPaIbI.

Pemenue quddepeHumanbHbIX ypaBHEHUM.

5. IlepeueHp wu3NaHMI, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

1?/(?1 bubnuorpaduueckoe onucanue Mecto noctyna

1 Wneun, B. A. Marematnueckuii ananu3 B 2 4. Hacte 1 B 2 https://urait.ru/bcode/491294
kH. Kaura 1: yueGnuk nms By308 / B. A. Unwsun, B. A. (mata oOpareHusL:
Canoaunuuii, b. X. CennoB. — 4-e uzj., nepepa0. u J10M. 02.04.2022).
— Mocksa : U3natensctBo FOpaiirt, 2022. — 324 ¢. —
(Beicmiee obpaszoBanue). — ISBN 978-5-534-07067-5.

2 | Beiciras matemarrka : yueOHoe mocobue uist By3o / B. C. | https://urait.ru/bcode/468424

[[umagyeB. — 8-¢ u3., mepepad. u qorm. — Mocksa : (mata obpareHus:
UsnarensctBo [Opaiit, 2021. — 447 ¢. — (Briciuee 24.01.2022). - Texcr:
obpasoBanue). — ISBN 978-5-534-12319-7. SJICKTPOHHBIH.




Opnoga, U. B. Jluneiinas anredpa 1 aHanuTu4eckas
TreOMETPHS JUIsl SKOHOMHUCTOB : YIEOHHK U MPAKTUKYM IS
cpenHero npodeccruonaipHoro oopazosanus / M. B.
OpioBa, B. B. ¥rpo3os, E. C. ®uionoBa. — Mockaa :
N3patensctBo FOpaiit, 2020. — 370 c. —
(ITpodeccuonansuoe oopazosanue). — ISBN 978-5-534-
10170-6.

https://urait.ru/bcode/456460
(mata obpareHus:
24.01.2022). - Texkcr:
3JIEKTPOHHBIN.

Juddepennmanbaple ypaBHEHHS | yU€OHUK U TPAKTUKYM
i By3oB / T. B. MyparoBa. — MockBa : U3naTenscTBoO
FOpaiit, 2021. — 435 ¢. — (Bsicmiee obpazoBanue). —
ISBN 978-5-534-01456-3.

https://urait.ru/bcode/468795
(mata obOpareHus:
24.01.2022). - Tekcr:
3JIEKTPOHHBIN.

Bricmas maremaTnka JJIs1 9KOHOMHUYECKOI'0 6aKanaBpI/IaTa .

yuebHuk u npaktukyMm / H. I1I. Kpemep ; oTBeTCTBEHHBIN
penaxrop H. ILI. Kpemep. — 4-¢ u3x., nepepad. u gom. —
Mockga : U3narensctBo FOpaiit, 2017. — 909 ¢. —
(bakanaBp. Axagemuueckwuii kypc). — ISBN 978-5-9916-
2773-3.

https://urait.ru/bcode/396602
(mara oOparieHus:
24.01.2022). - TekcrT:

3JIEKTPOHHBIN.

Maremartuueckuii ananu3. COOpHUK 3aaHui: yueOHOe
noco6wue utst By30B / B. B. JlormHOBa [1 1p.]; o oO1iei
penaknueit E. I'. [InoTHHUKOBO#M. — 2-€ U311, UCTIP. U JOIL.
— Mockaa: U3narensctBo HOpaiit, 2022. — 206 ¢. —
(Beiciiee oopazoBanue). — ISBN 978-5-534-11516-1.

URL:
https://urait.ru/bcode/493329
(marta oOpareHus:
02.04.2022). - Texkcr:
3JIEKTPOHHBIN.

6. IlepeueHb COBpPEMEHHBIX

npodeccruoHanbHbIX  0a3

JaHHBIX u

WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJIb30BAaTHCSA TMPHU
OCBOCHHH TUCUUTIITUHBI (MOTYJIS).

CoBpemeHHbIe TpodeccUOHaNIbHbIE 0a3bl JaHHBIX U HHGOPMAIMOHHBIC
CIIPAaBOYHBIE CUCTEMBI HE TpeOyeTcsl.

7. IlepedyeHb  JUUEH3MOHHOIO M  CBOOOJHO  PacIpOCTPaHSIEMOTO
MPOrpaMMHOTO OOECHeYeHs, B TOM YHCJIE€ OTEYECTBEHHOTO IPOU3BOJICTBA,

HEO0OXOMMOTO JIJIS1 OCBOCHMSI TIUCIIUTTUHBI (MOYJIs).

[IporpammHuoe obecnieueHue sl u3y4eHue UCLHUILIMHE He TpeOyeTcs.

8. OmmcaHne MaTepUaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOJAMMOM IS

OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO TIPOIlecca Mo TUCIUIUIUHE (MOTYITIO).

Heob6xonumoe 060py10BaHUECAYIUTOPUH JIs IPOBEACHUSI 3aHATUM JTOJKHBI
OBITH OCHAIIICHBI:

- MYJIBTUMEIUHHBIM 000pyA0BaHUEM (HMCIIOIB3YETCS B JCKIIMOHHON (hopme
3aHATHI): CIOCOOCTBYET MOBBINICHUIO MHTEPECA K HOBOMY yu4eOHOMY MaTepuaiy,
YBEIMYHMBAET OO0BEM ycBamBaeMoW WHGOpPMAIHMH; IO3BOJIAT B XOJE JICKIIUU



OCYIIECTBJISATh  KOHTPOJIb, BBIMONHSIONUNA  (DYHKIIMIO TPOBEPKH  YPOBHS
BOCTIPUSTHSL U YCBOGHHUS CTyJIEHTaMH Y4eOHOTO MaTepuana, OTICIbHBIX €ro
TIOJIO’KEHUH, a Tak)Ke (PYHKIIUIO TIOBBIIICHUS aKTUBHOCTH CTY/ICHTOB;

- KOMITBIOTEPHBIM O00OpYyJOBaHHEM (MCIIOJIB3YETCS Ha TPAKTHYECKHUX
3aHATHSX MPU MOATOTOBKE W MPOBEACHUH TECTHPOBAHUS C IETBI0 TEKYIIETO H
WTOTOBOTO KOHTPOJIS)

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

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

10. OnieHOUYHBIE MaTEPHUATTBI.

O]_IGHOLIHI)IS MaTCpualibl, IPUMCHACMBIC IIPHU IIPOBCIACHUU HpOMG)KYTO‘-IHOﬁ

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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