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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

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

- 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 IPUMEHEHHUS MATEMaTUUYE€CKUX METOI0B U MOJIEIICH;

- IOJATOTOBKA K MCIOJIb30BAHUIO 3THUX METOJIOB JJISI pa3pad0TKX U IPUHSATHUS
3 PEKTUBHBIX OPraHU3AIMOHHBIX U YIIPABICHUECKUX PEIICHUI;

- Ppa3BUTHE JIOTHYECKOTO MBIIUICHUSI W TIOBBIINICHUE OOIIET0 YpOBHS
KYJIbTYPBI CTYJICHTOB.

2. [Inanupyembie pe3ybTaThl 00YUSHHS IO TUCHUIIINHE (MOYIIIO).

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

OIIK-3 - CnocoOeH HCII0JIL30BaTh HEOOXOAUMBIE MATEMATUYECKHUE METOIbI
JUISL pEIIeHUs 3a/1a49 MPOodEeCCHOHAIBHOM IeITEIIFHOCTH;

YK-1 - CriocobeH OCyHIECTBIATh MOUCK, KPUTHYECKUM aHAU3 U CHUHTE3
nH(OpMAaIUH, TPUMEHSATH CHCTEMHBIN TTOIXO/T JIJIsl PEIICHHSI TOCTABICHHBIX 3a/1a4.

OOGy4eHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOJaraeT, 4YTo Mo €ro pe3ybTaTam
oOyyarommiicst Oyier:

3HaTh:

OCHOBHBIC TOHATHS, COJICP)KAHUE YTBEPKICHUN M CIEACTBUM W3 HUX,
UCTIOJIB3YeMBIX JIJIT OOOCHOBaHUSI BBIOMPAEMBIX MATEMAaTHYECKUX METOJIOB
pelieHus 3a71a4 yrpaBieHUsI.

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

Baagersn:

HaBbikamyu pelmieHuss OCHOBHBIX 3aad MaTEMaTH4YECKOTO aHaln3a;
CIIOCOOHOCTBIO TPOU3BOJUTH CAMOCTOSITENIBHBIA BBIOOP METOJOB M CIIOCOOOB
PEIICHUSI.

3. O6beM AUCIUTLIUHBI (MOIYJIs).



3.1. O0mas TpyA0eMKOCTb JUCHUILIUHBI (MOYJIA).

OOmasi TpyIOEeMKOCTh JTUCHUIUIMHBL (Momyssi) coctasimser 11 3.e. (396

aKaJeMHYEeCKuX Jaca(oB).

3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ®W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K peali3aiuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonugectBo uacos
Tun yaeOHBIX 3aHATHI Cemectp
Bcero

Nel | Ne2 | Ne3 | N4
KonrtaktHas paboTa mpu npoBeneHIH yUeOHBIX 3aHATHH (BCETO): 256 64 64 80 48
B tom uucane:
3aHATHUS JEKIIMOHHOTO THUIIA 112 32 32 32 16
3aHATHSA CEMUHApPCKOTO TUMA 144 32 32 48 32

3.3. O6beM auCHUIUIMHBI (MOAyYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydarormuxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarouuxcs c
neAarornyecKuMu pabOTHUKAMU U (WJIHN) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHOM MpOTrpaMMbl HA HWHBIX YCIOBHUSX, TPU TNPOBEIACHUU
MIPOMEKYTOUHOM aTTecTaluu cocrapiisier 140 akageMuyeckux vaca (0OB).

3.4. ITpu oOy4eHnH 0 MHAUBUAYATLHOMY YI4EOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOMIYJISI) MOXKET ObITh peasii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOU pabOThl 00Yy4YarOIIUXCSl C MEJarornyecKuMu pabOTHUKaMU U (WJIN)
JUIIaMH, TIPUBJICKACMBIMH K peai3aIiii 00pa30BaTEILHOM MTPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBECHUN TPOMEKYTOUHOHN aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |DnemeHTHI IMHENHHON anreOpshl.
ITonsitue marpunpl. JerictBus Haa Matpuiamu. Onpenenurenu n-Horo nopsiaka. Cpoictsa. Beruncienue

OIIpEeJIeTUTEIICH N-HOTO MOPSIIKA.
2 |DneMeHTHI JIMHEWHOU anreOpshl.
Panr marpunel. Pemenue cucteM ypaBHEHUH.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

DJeMeHTHl BEKTOPHOH anreOphbl.
ITonsiTue BCKTOpA. ﬂeﬁCTBHH HaJl BEKTOpaMHu. HpOCKHI/IH BCKTOpPAa Ha OChb. HaHpaBJ’DHOIlII/Ie KOCHHYCBI.

DJIEMEHTHI BEKTOPHOU alreOphI.
CkaisipHOE IpOU3Be/IcHHE BEKTOPOB. BekropHoe nponsBenenue. CMelIaHHOE POU3BEACHHE BEKTOPOB.

BBenenue B anann3.YucnoBrle MHOXKECTBA.
HaTypam,HHe, OCJIbIC, paHI/IOHaHBHLIC nu I[CI\/'ICTBI/ITGJIBHBIG qucla.

Beenenue B ananmu3. KoMmiekcHbIe yncia.

KommuiekcHble uncna u qeictus ¢ HuMu. M300pakeHre KOMITICKCHBIX YHCEIN Ha INIOCKOCTH. MOoIymh 1
apryMeHT KOMIUICKCHOTO Yuciia. Anredpandeckasi i TPUTOHOMETpUIecKas (pOpMbI KOMILICKCHOTO YHUCIIA.
IToka3zaTenpHas opma KoMIuiekcHOTo uncia. @opmyna Ditnepa. KopHH U3 KOMITIEKCHBIX YHCEIL.

[Tpenen Gpynkumm.
[Monstue pynkuun. Croiicta. CnoxHasi, oopatHas Gynkuus. [Tlonstue nocnenoarensHocTH. [Ipenen
HOCIICI0OBATEIBHOCTH.

[Ipenen pyukiun.
[penen ¢ynkmy (npeaen GyHKIUH B TOYKE; OXHOCTOPOHHHE MPEALIIB; Mpeiest GpyHKINU B
0eCKOHEYHOCTH; OCCKOHEYHO OOJbIIasi PyHKITU)

[Tpenen pynkuuu

beckoHeyHO Mabie QYHKIHH.

PackpriTe HeonpenenenHocTel. [lepBhIil 1 BTOpoi 3aMedarenbHble peeibl. DKBUBAJIICHTHBIC
0ecKOHEeuHO Majble (QYHKIHH.

10

[Ipenen pyukiun.

HenpepsiBHOCTE QyHKIMK. TOUKM pa3pbiBa.

11

JuddepenunanbHoe ncurcaeHne QyHKIIMUA OJHON epeMEHHOM.

ITonsaTue mpousBoHON GyHKINU.MexaHN4eCKHUi 1 TeOMETPHUYECKUI CMBICH MPou3BoIHON. Tabmuma
MPOU3BOIHBIX. [IpaBuia BEIYUCICHHS TPOU3BOIHBIX. [Ipor3BoaHas CiioxkHOM (yHKimu. Juddepernmar
(hyHKIHM.

12

Huddepenumanbaoe ucurciaeHne GyHKINUN OJJHON MepeMEHHOM.
[IprmMeHeHMe IepBOM IPOU3BOTHON K UCCIICIOBAHUIO (DYHKIIHH.

13

HuddepennmanbHoe nCYUCICHUE PYHKIIUN OJHOU TTEPEMEHHOM.
[IprmMeHeHre BTOPO MPOU3BOIHOM K UCCIETOBAHUIO (DYHKITHA. ACHMIITOTHI Tpaduka (yHKITHA.
OO1mas cxema uccie1oBaHus QYHKIIMH C TOMOIIBIO IPON3BOTHOM.

14

JuddepenunanbHoe ncuuciaeHne GyHKIUHU JIByX EPEMEHHBIX.
[NonsaTue QyHKIMU HECKOIBKUX IepeMeHHBIX. O0IacTh oNpeeeH s, Ipee U HeIPEePhIBHOCTh (DyHKIMU
HECKOJIbKUX TepeMEeHHBIX. HaxoxaeHne npon3BoJHbIX OT (YHKIIUHM HECKOJIBKUX IIEPEMEHHBIX

15

HuddepennnanbHoe ncHUCIeHUE PYHKIIMH IBYX NEPEMEHHBIX.

Homnuenii nuddepenman pynkuun. [Ipumenenue nonxoro nuddepenyana K npToIMKEeHHBIM
BBIYMCIICHHSIM.

KacatesnpHas III0CKOCTh U HOPMAaJTh K TIOBEPXHOCTH.

16

JuddepennnanbHoe ncuuciaeHne GyHKIUHU IBYX EPEMEHHBIX.

TTonuerit nuddepennman pynakumu. [Ipumenenue moaHoro AuddepeHnmaia K npTOImKEHHBIM
BBIYMCIICHHISIM.

KacaTenpHast I0CKOCTh M HOPMAITB K TIOBEPXHOCTH. DKCTPEMYM (YHKIUHU IBYX NEPEMEHHBIX.

17

OrnpeneneHHbIN 1 HEONPEAEICHHBI HHTETPAJIBI.

OnpeneneHus IepBooOpa3HON (HYHKIIMU U HEOIPECICHHOTO HHTerpaia. OCHOBHBIC CBOMCTBA
HCONPEACICHHOTO UHTETpaIa. Ta6m/1ua OCHOBHBIX UHTCTPAJIOB. HeHOCpeI[CTBeHHOG HUHTETPpUPOBAHUC.
MeTOI[ nOJACTAaHOBKH. MCTOI{ HUHTETPUPOBAHUA 110 YaCTAM.

18

OnpeneneHHbI U HEONPEAEIEHHbIM HHTErPaIb.
Paznoxenne panroHaNbHON (QYHKITUH HA DJIEMEHTapHbIE IpOOH, HHTETPUPOBAHNE PAIIMOHATBHBIX APOOCH.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11
19 |OmpeneneHHblit 1 HEONIPEACTICHHBIN HHTETPAIIBL.
WHTerpupoBanue uppannoHaIBHBIX QyHKIMH. MHTErpupoBaHne TPUTOHOMETPUUECKUX (DYHKLUI.
20 |OmnpeneneHHBIN U HEONPEACICHHBIN HHTETPaI.
3&)13‘-11/[, MPUBOAAIINEC K TOHATHUIO OMPCACIICHHOIO UHTErpaja. IlonsaTue u cBOMCTBA OIpPCACIICHHOTO
HHTErpajia. Brruucnenue OIPCACIICHHOTO UHTCTpaja.
21 |OmnpeneHHBIN 1 HEONIPEACTICHHBIN HHTETPAITBL.
ITonsTne HECOOCTBEHHOTO MHTETpaia. [Ipu3HaK CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
Brrunciienue miomany miockux Guryp.
22 |J/lBoiiHOM MHTETpAal.
ITonsitue nBoitHoro nHTerpana. Croiictsa. Beuncienue ABoiiHOro uHTErpaia. PaccranoBka mpenesion
MHTETPUPOBaHUs. JIBOMHBIE UHTETPAJIb] B IOJISIPHBIX KOOPAMHATAX.
23 |/IBoiiHOM MHTErpAal.
IIpunoxenue IBOMHOIO UHTETpaIa.
24 [YucnoBbIe PSIBL.
YuctoBoii psiabl (OCHOBHBIC IOHATHS, P TEOMETPUIECKOI Mporpeccuu, He0OXOAMMBIH IPU3HAK
CXOAUMOCTH YHCJIOBOTO psAaa, FapMOHI/I‘IeCKI/Iﬁ pHZ[).
25 |YucnoBble psibl.
[Tpu3Haku CXOAMMOCTH 3HAKOTIONOKUTENBHBIX psiioB. [Ipu3Hak cpaBuenus [Ipusnak Janam6epa [TpusHak
Komu (panukanbHbIi, HHTETPaIbHBIN).
26 |YucnoBble psizbL.
3HaKOHepCMCHHLIe PAABLI U 3BHAKOUCPEAYOIINCCS PAAbI
27 |OYHKIMOHAIHHBIC PSJIBI.
CreneHHBIC PpsAABL. CXO,I[I/IMOCTL CTCIICHHBIX PANOB.
28 |OyHKIMOHAJIHHBIC PSJIBI.
PaznoxeHue GyHKIUN B CTSIICHHBIC PSI/IBL.
29 |OyHKIMOHAJIBHBIC PSJIBI.
Psnp1 Oypee.
30 |DyHKIHOHAIBHBIE PSIBI.
Paznoxxenne GpyHkuuu B psag Oypoe.
31 |OyHKIMOHATIBHBIC PSJIBI.
Paznoxenue Gpynkunu B psag Oypee.
32 |OyHKIMOHAIbHBIC PSJIBI.
KommuiexcHas popma psaa Dypoe.
33 |DyHKIHOHATBHBIE PSIBI.
Wuterpan @ypse.
34 |OyHKIMOHAIBHBIC PSJIBI.
HNurerpan @ypee
35 |duddepennmanbHbie ypaBHEHUS.
O6mue ceeneHus o nuddepeHnaIbHBIX YpaBHEHUAX (OCHOBHBIE MIOHATHS; 337191, TIPUBOISIINE K
MoHATHIO 1. ypaBHeHUH). [[uddhepeHnnansapie ypaBHEHUS C pa3IeISIONIMME TEPEMEHHBIMU
36 |duddepenmansabie ypaBHEHUSI.
OnHopoansle nuddepeHnmansHble ypapHeHus. JIMHEHbIE ypaBHEHNSI.
37 |duddepeHnmansabie ypaBHEHUSI.

Ionstne muddepeHnraIbHbIX ypaBHEHNH BRICIINX MOPSIAKOB. THIIBI ypaBHEHHUH BBICIITUX TOPSIIKOB,
JIOITYCKAOIUX TOHIKEHUE MOPSAAKA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1
38 |duddepennmansapie ypaBHEHUS.
Jluneiinple ogHOpoAHBIE MU depeHIanbHble ypaBHEHHUsI BTOPOTO MOPSIKA C IOCTOSTHHBIMU
k03¢ duLneHTaMu.
39 |duddepennuanpabie ypaBHEHUS.
Heonnopoansie nuHeiHbIe TU(depeHranbHble YpaBHEHHS ¢ TOCTOSHHBIMU KO3 duireHTamu.
40 |Cmyuaiinbie COOBITHSI.
[onsarue ciaygaitHoro codwrtus. [IpocTpancTBO MeMeHTapHBIX COOBITHH. COoCTaBHBIE COOBITHS, NEHCTBHS
HaJ COOBITHSIMH. AnreOpa COOBITHIA Kak 0JHa U3 HHTepHpeTanunii anreopsr byns. Jluarpammer Benna.
Knaccmueckoe, cTaTHCTHIECKOE 1 TEOMETPUUECKOE ONpeeNieHne BeposiTHOCTH. [1oHsATHE 00
AKCHOMAaTHYECKOM OIpEIeIeHUH BEPOSTHOCTH.
41 |Cnyuaiinbie COOBITHSL.
OCHOBHBIE KOMOWHATOPHBIE OOBEKTHI: IEPECTAHOBKH, Pa3MEIICHH s, COUCTaHHsI, pa30UCHUSI.
Hcnonb3oBaHHE METOA0B KOMOMHATOPHUKU B TEOPUHU BEPOSITHOCTEH.
42 |CiydaiiHbie COOBITHS
Teopembl CIIOXCHNS © YMHO)KEHHS BEPOSITHOCTEH. Y CI0BHAsE BEpOATHOCTH. DOpMyIIa MOJTHOM BEpPOSITHOCTH
u popmyna baiteca. ®opmyna bepHymmm.
43 |Cnyuaiinbie COOBITHSL.
JlokanbHas 1 uHTErpanbHas Teopemsl Jlamnaca. OTKIOHEHHE OTHOCUTEIBHON YaCTOTHI OT MOCTOSTHHOM
BEPOSITHOCTH B HE3aBHUCUMBIX HCIBITAHUSIX.
44 |CnyuiiHble BeTUYHHBI.
IMonsTne 06 omHOMEPHOH ciry4aiiHON BenmnunHe. [IMCKpETHBIC CTydalfHble BETUIUHBL. 3aKOH
pacmpeseneHus ANCKPETHON CiTydaifHOi BennunHbl. OYHKINSA pacTpee]ICHUs U €€ CBOMCTRA.
45 |CnyuaiiHble BETUYUHBL.
3aKoH pacnpeesieHus: AMCKPETHOM ciyyailHOH BeauurHbl. DYHKIMS paclpeiesieHus U ee
cBoiictBa. buHoMuanbsHOE pacnpeneneHue, pacnpenenenue Ilyaccona.
46 |CnydaiiHble BEIMYMHBI.
HenpepriBHble cilydaiinble Beau4uHbl. OyHKIUSA IVIOTHOCTU PACIPENEICHUS U €€ CBOMCTBA.
47 |CnyuaiiHble BETUYUHBI.
CBs13b Mex 1y nudQepeHINANTFHON U HHTETPaTbHON QYHKIINEH pacnpeneneHus. PaBHoMepHOe,
HOpMaJIbHOE, TOKA3aTeIbHOE paclpe/ieieHueE.
48 |CiryuaiiHbie BETUYIHHEI.
YucnoBble XapaKTEPUCTHKH CIIy4aiiHbIX BEJIMUUH (MaTeMaTHYECKOE OXKUIIaHUe, TUCTIEPCHs], CpelHee
KBa/IpaTUUECKOE OTKJIOHEHHUE, HaYalIbHbIE U [IEHTPaJIbHbIe MOMEHTBI, MOJIa, Me/IMaHa, K03 (UIINEHTHI
ACHMMETPHH | HKCIIECCa) U MX CBONCTBA.
4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.
[IpakTueckue 3aHsaTHS
Ne
/m Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC
1 |DnemeHTHI IMHENHHOM anreOpbl
Ionsarue marpuuel. JeiictBusa Hax MatpuuaMu. OnpeaenuTeny n-Horo nopsiaka. CeoiicTsa. Beruncnenue
OTIpeJIeTIUTEIICH N-HOTO MOPSIIKA.
2 |DneMeHTHI TUHEHHOUN areOpHI.
Panr marpunel. Pemenue cucteM ypaBHEHUH.
3 [D7eMeHT BEeKTOPHOI1 anreophl.

Tlonstue Bextopa. JeiictBus Hag Bektopamu. [Ipoekius BekTopa Ha ock. Hampasisitonine KOCHHYChI




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

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

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

Beenenue B ananms.

KommutekcHble uncna u qeictus ¢ HuMu. M300pakeHre KOMITICKCHBIX YHCEIN Ha INIOCKOCTH. MoIymh 1
apryMeHT KOMIUICKCHOTO Yncia. Anredpandeckasi H TPUTOHOMETprUIecKast (OpMBl KOMIDIEKCHOTO YHCTIA.
[ToxazaTenpHas popma KoMIuiekcHoro yncia. @opmyna Ditnepa. KopHr 13 KOMIDIEKCHBIX YHCEIL.

[Ipenen hyHkImM.
[onstre pynkunu. CoiicTa. CrioxHasi, oOpatHas GpyHkuus. [lonsTre nocnenosarensHocTH. [Ipenen
oCJICA0BATCIIBHOCTH.

[Tpenen Gpynkumm.
[penen dynkImy (peaen GyHKIUH B TOYKE; OXHOCTOPOHHHE MPEACIIB; Mpeiest GpyHKIHU B
0eCKOHEYHOCTH; OCCKOHEYHO OOJbIIas (PYHKITH).

[Ipenen pyukiun.

Beckoneuno maisie GyHKIHN

PackpriTe HeonpenenenHocTel. [lepBhIil 1 BTOpo# 3aMedatenbHble peeibl. DKBUBAJIICHTHBIC
0ecKOHEeuHO Majble (YHKIHH.

10

[Ipenen pyHkuMM OAHOMN EpEMEHHOM.
HenpepsiBaocts pynkunu. Touku paspsisa.

11

[IpousBoHast HYHKIIUU OJHOU TIEPEMEHHOM.

IMonstue nponsBoaHOM HyHKIMHA. MeXaHHIECKUIA U TEOMETPHUIECKUI CMBICT MPou3BoaHOMH. Tabmmma
npon3BoHbIX. [IpaBuia BeIauCIeHUS TPOU3BOAHBIX. [Ipon3BonHas cnoxuHol ¢ynknun. Auddepenunan
(hyHKIHM.

12

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

13

[Tpo3BoHas GYHKIMU OAHOI MepeMeHHOM.
[IprMeHeHHMe BTOPOH MPOU3BOAHON K UCCIICAOBAHHUIO (DYHKIMA. ACUMIITOTH TpaduKa QyHKITHHA.
OO1mas cxema uccie10BaHus QYHKIIMH C TOMOIIBIO IPON3BOTHOM.

14

[IpousBonHas GyHKIUU IBYX [IEPEMEHHBIX.
[NonsTHe QyHKINU HECKONBKNX NepeMeHHbIX. O0IacTb onpeaeneHys, npeaei U HelPepbIBHOCT (yHKIIUH
HECKOJIbKUX NepeMeHHbIX. HaxoxxaeHue Mpon3BOAHBIX OT (DYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

15

[Tpon3BoHas GYHKIUU IBYX MEPEMEHHBIX.

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

KacarenpHast i10cKOCTh 1 HOpMaib K IIOBEPXHOCTH.

OkcTpeMyM (QYHKIMH ABYX MEPEMEHHBIX.

16

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

17

OHpCI[CJIGHHLIﬁ N HCOIIPCACIICHHBIC HHTCTPAJIbI.

Onpenenenus nepBooOpa3HOr (YHKIIUU ¥ HEOTIPEeICHHOTO HHTerpana. OCHOBHBIC CBOMCTBA
HEOIpeIeIEHHOTO HHTerpaja. Tabianiia OCHOBHBIX HHTErpasioB. HemocpeacTBeHHOE HHTETPHUPOBAHUE.
Meron noactaHoBKU. MeTol MHTETPUPOBAHUS 110 YACTSM.

18

OmnpeneneHHble U HEONPeAeIeHHbIE HHTErPaIbI.
PaznoxxeHue paunoHaibHOM QyHKIMH Ha dJIEMEHTAapHBIE IpOOU, HHTETPUPOBAHNE PAllMOHAIBHBIX IPOOCH.

19

OnpeneneHHbIe U HEONPEICTICHHBIE HHTETPaJIbI.
HHTerpupoBanne UpparmoHaIbHBIX QYHKINA. HTETpUpOBaHNEe TPUTOHOMETPUIECKUX (DYHKITHH.
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20 |OmpeneneHHbIe M HEONIPEIEICHHBIE HHTETPAIIBI.
3ajaun, IPUBOJIAIIKE K MIOHSITHIO OMpPEIeJIeHHOro uHTerpaia. [IoHATHe 1 CBOMCTBA OMpPENEIEHHOTO
UHTErpaa. BerancieHue onpeIesieHHOro HHTErpaa.
21 |OmnpenenceHHbIC U HEONPEACIECHHbBIC HHTETPATBI.
[MonsiTue HecOOCTBEHHOrO MHTErpana. [[pu3HaK CX0JUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.
Beraucienne miomany mwIoCKux Gpuryp.
22 |[IBOifHO¥ MHTETpAI.
Ionsrue nBoitHOTO MHTETpana. CBoiicTBa. Brruncienne nBoitHOTO HHTErpana. PaccraHoBka mpeneros
HHTErpUpPOBaHws. JIBOMHbBIE HHTETPAIIBI B IIOJSIPHBIX KOOPIHHATAX.
23 |/IBoiiHOM MHTErpal.
IIpuno>xeHue ABOMHOIO UHTErpaa.
24  |YucnoBble psaabl
YuctoBoit psizibl (OCHOBHBIE OHSTHSL, PSI TEOMETPUYECKOM MPOTPECCHH, HEOOXOANMBII IPH3HAK
CXOIMMOCTH YHCIIOBOTO Psifia, TAPMOHUYECKHUIN PSIL).
25 [YucioBbIe PSIBL.
INpr3HAKK CXOAUMOCTH 3HAKOMOJIOKHUTEIBHBIX PsitoB. [Ipu3Hak cpaBrenus [Ipusnak Jamambepa [pusnak
Komu (panukanbHbIi, HHTETPaNbHBIN).
26 |YucnoBble psibl.
3HaKOIepeMEHHBIE PABI 1 3HAKOYEPEAYIOIIUECS PSIIBL.
27 |OYHKIMOHAIHHBIC PSJIBI.
Crenennbie psiapl. CXOIMMOCTD CTEIICHHBIX PAIOB.
28 |OYHKIMOHAIBHBIC PSJIBI.
PasnoxeHre GYHKIMU B CTEIICHHBIC PSIBL.
29 |OyHKIMOHAJIBHBIC PSJIBI.
Psner @ypeoe.
30 |DyHKIMOHATIBHBIC PSJIBI.
Paznoxxenne GpyHknuu B psag Oypoe.
31 |OyHKIMOHAIHHBIC PSJIBI.
Paznoxxenne GpyHkuuu B psag Oypoe.
32 |OyHKIMOHAIbHBIC PSJIBI.
Komruiexcuast popma psiiel Dypoe.
33 |OyHKIMOHATIBHBIE PSJIBI.
HNurerpan @ypee
34 |OyHKIMOHAIBHBIC PSIJIBI.
Wuterpan @ypse.
35 |[duddepeHnnanbHbie ypaBHESHUS
O6mue ceeneHus o nuddepeHnaIbHBIX YpaBHEHUAX (OCHOBHBIE MIOHATHS; 337191, TIPUBOISIINE K
noHATHIO Tud. ypaBHeHH). [nddepernnansapie ypaBHEHUS C pa3AeISIONIIME ITEPEMEHHBIMH.
36 |duddepennmanbHbie ypaBHEHUS.
OnHoponabie AuddepeHnuansabie ypaBHeHus. Jlnaelinpie nuddepeHanisHbie YpaBHSHHS.
37 |duddepeHnmansabie ypaBHEHUSI.
MonsiTue nuddepeHrabHBIX YPaBHEHHH BBICIIUX HOPSAKOB. THIIBI ypaBHEHHU BBICIIHMX MTOPSIKOB,
JOIMYCKAIOIIHX IOHIKEHUE TTOPSIKA.
38 |duddepennmansabie ypaBHEHUS.

Jluneiinsie ogHOpOAHBIE MU depeHranbHble YpaBHEHHUsI BTOPOTO MOPSIIKA C MOCTOSIHHBIMH
KO3 hUITHEHTAMH.
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39

JuddepeHumanbabie ypaBHEHHS.
Heonnopoansie nuHeiHbIe TU(depeHranbHble YpaBHEHHS ¢ TOCTOSHHBIMU KO3 dureHTamu.

40

CrnyqaifHble COOBITHS.

[onsiTre ciay4aitnoro coObitus. [IpocTpaHcTBO AneMeHTapHBIX cOObITHI. CocTaBHBIE COOBITHSL, IEHCTBUS
HaJl coOBITHAMU. AnreOpa coOBITHH Kak 0JTHa U3 HHTepnperanuil anreOpsl byns. J{narpammer Benna.
Krnaccugeckoe, cTaTHCTHUECKOE U TEOMETPHUIECKOE OTpeieieHne BepossTHoCTH. [loHsATHE 00
AKCHUOMATHIECKOM OIIPEACIICHUN BEPOATHOCTH.

41

Crnyuaiiabpie COOBITHSI.
OcHOBHBIE KOMOMHATOPHBIE OOBEKTHI: IEPECTAHOBKH, Pa3MEIICHHS, COUCTaHHA, pa3ONCHNS.
Hcnonp3oBaHue METO0B KOMOMHATOPUKY B TEOPUH BEPOSTHOCTEH.

42

CrnyyaiiHble COOBITHSL.
TeopeMbl CII0KEHHUSI U YMHOKEHUS BEPOATHOCTEU. Y CIIOBHAS BEPOATHOCTh. DOpMyJia IIOJTHON BEPOATHOCTH
u popmyina Baiteca. @opmyna bepHyiu.

43

Crny4aiiabie COOBITHS.
JlokanpHas u HWHTCTrpaJibHAd TCOPCMbI Jlammaca.OTKIIOHEHHE OTHOCUTEIHFHOH YaCTOTHI OT ITIOCTOSTHHOM
BCPOATHOCTHU B HEC3aBUCUMBbBIX HCIIBITAHUAX.

44

CriyyaliHple BETUYHHBI.

[TousTHE 00 OTHOMEPHOI CiTydaiiHo# BenuunHe. JIUCKpEeTHBIC CITydaiiHbIC BETHYUHBI.

45

CriyyaliHple BETUYHHBI.
3aKoH pacnpeieNieHus: AUCKPETHOM ciyyaitHOM BennunHbl. OYHKIUS paclpe/iejieHus U ee
cBoiicTBa. buHOMHUanpHOE pacnpeneneHue, pacupenenenue Ilyaccona.

46

Cry4aifHble BEIMYUHBI.
HCHpepLIBHBIe CHy‘IaﬁHLIC BCJIMYUHBI. chHK]_II/IH INIOTHOCTH PACIIPEACIICHUA U €€ CBOMCTBA.

47

CrnyyaliHbple BETUUHHBI.
CBs13b Mex 1y auddepeHInaIbHON 1 MHTErpajdbHOW QyHKIME pactpeneneHus.PaBHoMepHoe,
HOPMaJIbHOE, OKA3aTeIbHOE PaclpeelIeHuUE.

48

Crnyyvaiinble BeTMYUHBI.

YucmoBele XapaKTCPpUCTHUKHU CHy‘IafIHLIX BCJIIMYUH (MaTeMaTI/I‘ISCKOC OXHUAaHUC, TUCIICPCUsl, CpeAHECC
KBaJIpaTU4C€CKOC OTKJIIOHCHHNE, HaYaJIbHbIC U ICHTPAJIbHBIC MOMEHTBI, MOJAd, MC/IMaHa, KOS(b(l)I/II_lI/ICHTbI
ACUMMCTPUU U 9KCH€CCa) W UX CBOICTBA.

4.3. CamocrosiTenbHas paboTa 00y4YaromuXCs.

Bun camocrosTensHO# paboThI

Jluneitnas anre6pa. M3ydenue nekimoHHoro marepuaina. Iloaroroska Kk mpakTH4eCKUM
3aHATUAM. BhIOTHEHNE HHAMBUAYAIBHOTO 3aJaHUSI.

[Ipenen dyukmuu. M3ydenne gekimoHHOro Matepuaia. [IoaroroBka Kk mpakTHYECKUM
3aHATHIM. BBITIOTHEHNE HHIMBUTyaIbHOTO 3a/1aHUS.

HpOI/ISBO,Z[HaSI (I)yHKI_II/II/I OJIHOM HepeMCHHOﬁ. MSy‘-ICHI/IC JICKIIMOHHOI'O MaTepurajia.
IIoarororka k MPAKTUYCCKUM 3aHATUAM. Brinonsenue HHAUBUAYAJIBHOT'O 3aJIaHU .

[TpousBoaHas GyHKIIMH IBYX EPEeMEHHbIX. V3yueHune JTeKIIMOHHOTO MaTepuana.
IToaroToBKa K MPAaKTUYECKUM 3aHATUAM. BBINIOIHEHNE MHINBUAYATIbHOTO 33 JaHNUS.

OmnpeneneHHbl 1 HEONPEAEICHHbIBI HHTETpabl. . M3yueHue IeKIMOHHOro MaTepuara.
[ToaroroBka K MpakTUYECKUM 3aHSATUSM. BBINOTHEHNE WHANBUIYAILHOTO 3aJaHHUS.

Psansl. U3ydenue ieknuoHHOro marepuaina. I1oaroroBka Kk npakTU4eCKUM 3aHATHUSM.
BrinonHenne nHAMBUAYAIBHOIO 3a4aHUS.




Bun camocrosiTensHO#M paboThI
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7 |Auddepenuunansusie ypaBHeHus. M3ydenue nekunonnoro Matepuaina. [loaroroska k
MPaKTUYECKUM 3aHATUSIM. BhIoIHEHNE NHAMBUTyaIbHOTO 3a/1aHUS.
8 |Cayuaiinbie coObITHS. M3ydeHue nekimoHHoro Marepuana. [lonroroska k
MPaKTUYECKUM 3aHATUSIM. BhINnoaHEHNE NHAMBUTyaIbHOTO 3a/1aHUS.
9 |Cnyuaiinbsie BenmuuuHbL. M3ydeHne TeKnoHHOro MaTepuania. [loaroroska k
MPaKTUYECKUM 3aHATUSIM. BhIoIHEeHnEe HHIMBUTyaIbHOTO 3a/I1aHMUS.
10 | [ToxroToBka K MPOMEKYTOUYHOM aTTECTAIMH.
11 | [ToaroroBka K TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX padoT

[TpousBoaHas GyHKIUU OJHON MTEPEMEHHOM.
OrnpeneneHHbIi 1 HEONPENECIICHHBI HHTETPAIbI.

Pemenue nquddepeHmaibHbIX ypaBHEHHM.

5. llepeuens wu3naHwui,

OCBOCHUU JUCHUIUIUHBI (MOYJIA).

KOTOpPBhIE PEKOMEHIYETCS HCIOJb30BaTh IMpHU

li\/@n bubnnorpaduueckoe onucanue Mecro nocryna

1 Wneun, B. A. Marematndeckuii ananu3 B 2 4. Hacte 1 B 2 https://urait.ru/bcode/491294
kH. Knura 1: yaeGHuk a1 By30B / B. A. Unbun, B. A. (mata oOparreHus:
CanoBununit, b. X. CennoB. — 4-e u3n., nepepa0. u J01. 02.04.2022).

— Mocksa : U3narensctBo FOpaiit, 2022, — 324 ¢. —
(Beicmiee obpaszoBanue). — ISBN 978-5-534-07067-5.

2 | Beicuras matemaruka : yuebHoe mocobue aist By3os / B. C. | https://urait.ru/bcode/468424
Illunaues. — 8- u3f., nepepad. u gom. — MockBa : (mata obpareHus:
N3znarensctBo IOpaiit, 2021. — 447 ¢. — (Briciiee 24.01.2022). - Texer:
obGpasosanue). — ISBN 978-5-534-12319-7. SMEKTPOHHBIA.

3 | Opnosa, U. B. JIuneitnas anrebpa u aHanuTHYeCKas https://urait.ru/bcode/456460
reoMeTpHs JUIsl 5KOHOMHUCTOB : YUEOHHUK U MPAKTUKYM IS (mata oOpameHmust:
cpenHero npodeccruonaibHoro oobpazoBanus / M. B. 24.01.2022). - Texcr:
Opiosa, B. B. Yrpo3os, E. C. ®unonosa. — Mocksa : DJEKTPOHHBIH.
N3patensctBo FOpaiit, 2020. — 370 c. —

(ITpodheccronansroe obpazoBanue). — ISBN 978-5-534-
10170-6.
4 | IuddepeHunanbHbie ypaBHEHUS : YYEOHUK U MIPAKTUKYM https://urait.ru/bcode/468795
st By30oB / T. B. MypartoBa. — MockBa : M3naTenbcTBo (mata obpauieHus:
FOpaiit, 2021. — 435 c¢. — (Bsiciiee obpazoBanue). — 24.01.2022). - Texcr:
ISBN 978-5-534-01456-3. SHCKTPOHHBIH.
5 | Beicuras MmaremaTuka AJsi 5JKOHOMHYECKOro OakanaBpuara : | https://urait.ru/bcode/396602

yaeOnuk u npaktukym / H. III. Kpemep ; oTBeTCTBEHHBII

(marta oOparnieHus:




penaxrop H. III. Kpemep. — 4-¢ u3n., nepepad. u gomn. — 24.01.2022). - Texkcr:
Mocksa : U3narensctBo HOpaiit, 2017. — 909 ¢. — BIICKTPOHHBIH.
(bakanaBp. Axanemudaeckuii kypc). — ISBN 978-5-9916-
2773-3.

6 | Maremarnueckuii anann3. COOpHUK 3a/IaHui: ydeOHOe URL:
noco6ue 1 By30B / B. B. Jlorunosa [u ap.]; mox o6mei https://urait.ru/bcode/493329
penakuueii E. I'. [I10THUKOBO#. — 2-¢ M3/1., HCIIP. U JOIL. (mata oOpareHus:
— Mocksa: M3natensctBo IOpaiir, 2022. — 206 ¢. — 02'04'2022)': Texer:
(Beicmee obpazoBanue). — ISBN 978-5-534-11516-1. HICKTPOHHBIHI.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIB30BATHCSA TPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

1. Hayuno-texnuueckas o6udnuoreka PYT (MUUT) http://library. miit.ru

2. DnekTpoHHO-OubIMoTeuHas cucrema «Jlanbyhttp://e.lanbook.com/

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

4. O0pazoBarenpHas iaTdopma Juisi YHUBEPCUTETOB U Kosutemket FOpailt
https://urait.ru/

7. llepedyeHb  JMIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIo
IPOrpaMMHOr0 OOecrnedYeHusi, B TOM YHCIIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEO0OXOUMOTO JIJISi OCBOCHMSI TUCIIUILIAHBI (MOTYJIs).

Microsoft Office, Microsoft Teams.

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

Heobxoanmoe o6opynoBanue

AynuTopuu 111 IPOBEACHUS 3aHATUN TOJKHBI OBITH OCHAIICHBI:

- MYJbTUMEIUNUHBIM 000pyA0BaHUEM (MCHOJIb3YeTCsl B JIEKIIMOHHON (hopme
3aHSATHN): CIOCOOCTBYET MOBBIIICHUIO HHTEPECA K HOBOMY YU4eOHOMY MaTepuaiy,
YBEIMYHMBAET OO0BEM YycBamBaeMoW HWHGOpPMAIMK, TIO3BOJAT B XOJE JICKITUU
OCYIIECTBJISATh  KOHTPOJIb, BBIMOMHSIOMUNA  (DYHKIIMIO TPOBEPKH  YPOBHS
BOCIIPHUATHS UM YCBOCHHUS CTYJICHTaMH YYEOHOrOo MmaTepuaina, OTICIbHBIX €ro
MIOJIOKEHUH, a TaKKe (PYHKITUIO TTOBBIIICHNUS] aKTUBHOCTHU CTYJICHTOB;

- KOMIIBIOTEPHBIM O00OpYyJIOBaHUEM (MCMOJIB3yeTCS Ha MPaAKTUYECKUX
3aHATUSX MPU MOATOTOBKE U MPOBEACHUM TECTHUPOBAHUS C LIENBIO TEKYILETO U
UTOTOBOTO KOHTPOJIS)



9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

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

10. OueHouHbIE MaTEPHAIIBI.

OHCHO‘IHLIE? MaTcpualibl, IPUMCHACMBIC IIPHU IIPOBCACHUU HpOMe)I(YTO‘IHOﬁ

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

3aBeyIOMUN Kadenapo, T01EHT, K. H.
kadeapsl «Beicmas MaTeMaTrkay

CTapIIUi TIPeToiaBaTelb Kapeapbl
«BpIcIIag MaTeMaTUuKay

CoracoBaHo:

3asenyromuii kapeapoii BCCullb
1.0. 3aBeaytoniero kageapoit BM

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

O.A. IInmatoHoBa

M.E. bynaTtHukoBa

b.B. XKeneukon

O.A. IIimaToHoBa

H.A. AunpusiHoBa



