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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¢ ()EKTUBHBIX OPraHU3aMOHHBIX U YIIPABICHUYECKUX PEUICHUMN;

- pa3BUTHE JOTUYECKOTO MBIIUICHUS U MOBBIIIEHUE OOILIEr0 YPOBHS KYJIbTYpPHI
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 (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUYEHHUs 10 AUCLUIUIMHE (MOAYIIO):

OIIK-1 - CnocobeH pemaTh WHXXEHEpHbIE 3aJladyd B MPOQECCHOHATBHON
NEeSATEIbHOCTH C UCTOJb30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMATUYECKOIO
aHaJIN3a U MOJIEITUPOBAHUS.

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

3HaTh:

OcCHOBHBIC TIOHATHS, COJEpPKAHUE YTBEPKACHUW U CICACTBUH U3 HUX,
UCIIOJB3YEeMBbIX JJI1 OOOCHOBaHHUSI BBIOMPAEMBIX MaTEMATHYECKUX METOJ/OB
peleHust 3a71a4 yrpaBJIeHUsI.

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

Baanernb:

HaBbikamMu  pemieHMsi OCHOBHBIX — 337ad  MaTEMaTHYECKOTO  aHAJIN3a;
CIIOCOOHOCTBIO TMPOU3BOIAUTH 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:

KonmuectBo yacos
Tun y4eOHbIX 3aHSTHIT Beero Cemectp
Nel | Ne2 | Ne3 | Ne4
KonTtakTHas paboTa Ipu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEr0): 240 64 64 64 48
B tom uucne:
3aHATHSA JIEKIIHOHHOTO THIIA 128 32 32 32 32
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 ¢
MeJaroru4ecKuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeqbHOM  TIpOrpaMMbl Ha  MHBIX  YCIOBHUSIX, TMpU  TMPOBEACHUU
MPOMEKYTOUYHOM aTTeCTalu cocTaBisieT 156 akagemuueckux yaca (0B).

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, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALMH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE

1 |DnemMeHTHI TMHEHHON anreOphl.
ITonstne marpuisl. JlefictBusa Hax MaTpumaMu. OmpeaenuTenn n-Horo nopsaka. CoiicTBa. Beraucnenne
omnpeaenuTeNnei N-HOro MopsiaKa.

2 |D7meMeHTHI JIMHEWHOU anreOphl.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
Panr matpunel. Pemenue cuctem ypaBHEHUM.
3 |DleMEeHTBl BEKTOPHOM aireOpshl.
IMonsiTue Bektopa. [eitcTBus Hax BekTopamu. IIpoekius BekTopa Ha ock. Hampasisrolue 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.
KoMmekcHble Yncia i AeHCTBHS ¢ HUMU. VI300pakeHIe KOMIUIEKCHBIX YHCEeN Ha INIOCKOCTH. Moy 1
apryMEHT KOMILIEKCHOTO YHca. Anrebpandeckasi © TPUTOHOMETpruecKast OpMbI KOMILIEKCHOTO YHCIIA.
ITokazarenbHas popma KoMIUIEKCHOTO uncia. @opmyia Ditnepa. KopHr U3 KOMITIEKCHBIX YHCEIL.
7 |lIpenen pyHKIMU.
[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 BTOpOil 3amMedaTenpHble peaeibl. DKBUBAaJICHTHBIC OECKOHEYHO
Mauble (yHKINH.
10 (Ilpemen GpyHKIMH.
HenpepbiBaocts pynkunu. Touku paspsisa.
11 |ducddepenuunanbHoe ucuucieHue GyHKIUU OHOW NEPEMEHHOIA.
ITonsaTne mpousBoaHON GyHKINN.MexaHn4ecKUil M TeOMETPHUUECKUIT CMBICI TPON3BOIHON. Tabmmia
MPOU3BOIHBIX. [IpaBuiia BEIYUCICHHS IPOM3BOAHBIX. [Ipon3BoHas ciiokHOM GyHKIuuU. Tuddepermnnan
(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 \IuddepenuunanbHoe ucuucieHue GyHKIUHU JBYX MEPEMEHHBIX.
IMonsTHE (YHKIMH HECKOIBKUX HepeMeHHbIX. O0IacTh ONpe/eNeHus, IPEIeN H HePEPHIBHOCT (HYHKIIHN
HECKOJIbKUX MepeMeHHbIX. HaxoxxaeHrne Mponu3BOAHBIX OT (DYHKINH HECKOIBKUX MEPEMEHHBIX
15 |dAuddepenunanbHoe ncHUCIeHUE PYHKIIMH JBYX NEPEMEHHBIX.
[onuenii nuddepennuan pynkuun. [Ipumenenne noiaHoro auddepenyana K NpTOIMKEHHBIM
BBIUYMCJICHUSM.
KacarenbHast IITOCKOCT ¥ HOPMaJIh 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.
OnpeneneHus nepBooOpasHON QyHKINHN U HeoNpeIeIeHHOTo HHTerpana. OCHOBHBIE CBOHCTBA
HeOoIpe/IeJICHHOT0 HHTerpaia. Tabnina ocHOBHEIX HHTerpasioB. HerocpencrsenHoe nHTerpupoBanue. Meron
HO/CTAaHOBKH. MeTOx MHTErPUPOBAHHUS 110 YACTSIM.
18 |OmnpeneneHHbIH U HEOTPEACTICHHBIM HHTETPAIBI.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Paznoxxenne pannoHansHOHN (yHKIUH Ha SIEMEHTapHBIE IpoOU, MHTETPUPOBAHNUE PAllMOHAIBHBIX ApOOeii.

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.
[TonsiTue nBoitHOTrO MHTErpana. CBoiicTBa. Briuncienue nBoWHOro uHTErpaia. PaccraHoBka npesesnon
HHTETpUPOBaHUA. J|BOIHBIC HHTETPAIEI B MTOJSPHBIX KOOPIHMHATAX.

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

DYHKIMOHATIbHBIE PSIIbIL.

CrerneHHble pAABL. CXOI[I/IMOCTI) CTCIICHHBIX PAIO0B.

28

@DYHKIMOHAIBHBIE PSJIBI.
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.
KommekcHast popma psina Dypee.

33

DyYHKIIMOHATIbHBIE PSIBI.
Murerpan @ypee.

34

O yHKIUOHAIBHBIE PSBI.
HNurerpan @ypee

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.
TTonsTue muddepeHTMANTEHBIX YpaBHEHUH BBICIITUX TOPSIKOB. THITEI ypaBHEHHHA BBICIIIUX TTOPSIKOB,
JIOITYCKAOIUX TOHIKEHUE MOPSAKA.

38

Huddepennmanpabie ypaBHEHUS.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

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

39

Huddepennmanbabie ypaBHEHUS.
Heonnopoansie nuHeitHbIe 1udQepeHratbHble YpaBHEHUS C TOCTOSHHBIMU KO3 QUIIeHTaMU.

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
METOJI0B KOMOMHATOPHKH B TEOPHU BEPOSITHOCTEH.

42

Crnyyaiinble COOBITUS
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

Crny4aifHble BETMYUHBI.

HenpepriBHble cilydaiinble Beau4uHbl. OyHKIUSA IVIOTHOCTU PACIPENEICHUSI U €€ CBOMCTBA.

47

Crnyyaiinble BeTMYUHBI.

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 MpakKTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE

DJeMeHTHI JIMHEHHOHN anreOpsl
Ionstne marpuisl. JleficTBusa Hax MaTpunamu. OnpenenuTens n-Horo nopsaka. CoiicTa. Beruncnenne
omnpeaenuTenei n-HOro nopsijaKa.

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.

BBenenue B ananns.UncioBbeie MHOXKECTBA.
HaTypaJ'II)HI)IC, 1ECJIbIC, pallTUOHAJIBHBIC U HeﬁCTBHTGHLHbIe 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.

beckoHeuHo Manblie GyHKIMN

PackpriTre HeonpenenenHocTel. [IepBblii n BTOpoii 3aMedaTeNbHbIE Tpeielibl. DKBUBaJICHTHbIE OECKOHEYHO
Mauble (yHKINH.

10

[Ipenen pyHkuMM OAHOM EPEMEHHOM.
HenpepsHOCTh 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

[Ipo3BonHas GpyHKIIUU OJHON IEPEMEHHOM.
[IprmMeHeHre BTOPOI MPOU3BOAHON K UCCIICAOBAHHIO (DYHKIIHA. ACHMITOTHI Tpaduka () yHKITHHA.
O6mmas cxema uccienoBaHus GyHKIIUH ¢ TOMOIIHI0 TPOU3BOTHOM.

14

[Tpon3BoHas PYHKIMU IBYX MEPEMEHHBIX.
[NonsaTne QyHKIMU HECKOIBKUX IepeMeHHBIX. O0IacTh oNpeeeH s, Ipeaell U HeIPEePhIBHOCTh (DYHKIMU
HECKOJIbKUX NepeMeHHbIX. HaxoxxaeHue Mpon3BOAHBIX OT ()YHKIUH HECKOIBKUX NEPEMEHHBIX.

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 (QYHKINH ABYX MEPEMEHHBIX.

17

OrnpeneneHHbIl 1 HEONPEIEICHHbBIE HHTETPAJIBI.

OnpexneneHus IepBoOOpa3HON (YHKIIMU U HEOIPEICICHHOTO HHTerpaia. OCHOBHBIC CBOMCTBA
HEOIPEeIeICHHOTO HHTerpaa. Tabiauiia OCHOBHBIX HHTErpaioB. HemocpeacTBeHHOE HHTETprpOoBaHue. MeTo
MOJICTAHOBKU. MeTOI MHTETPUPOBAHHUS IO YACTSIM.

18

OHpCIleJ'ICHHLIC N HCONIPCACIICHHBIC 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

OHpeI[eHeHHBIe N HCONPCACIICHHBIC NHTCTPAJIbI.
ITonsTne HecoGCTBEeHHOTO MHTETpaia. [Ipu3HaK CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

/1
Berurcnenue miomaay IIocKux Guryp.
22 |JIBOifHOI MHTETpAJL.
ITonsitue nBoitHOro MHTErpana. CeokicTBa. Beiuncienue ABoHOro HHTErpaia. PaccranoBka mpenesion
UHTErpUpOBaHus. [IBOiHbIC HHTETPAJIBI B MOJSIPHBIX KOOPAHHATAX.
23 |/IBoitHOI WHTETpAIL.
IIpunoxenue IBOMHOIO UHTETpaIa.
24  |YucnoBsie psiIbl
YucnoBoii pssibl (OCHOBHBIC MOHSTHSI, PST TECOMETPHIECKO MPOrpeccHH, HEOOXOAUMBIN MPU3HAK
CXOAMMOCTH YHCIIOBOTO PS/a, FTAPMOHHYESCKHI PSII).
25 (YucnoBsle psIbL.
[Ipu3Haku CXOAMMOCTH 3HAKOTIOJIOKUTENBHBIX psoB. [IpusHak cpaBuenus [Ipusnak Hanam6epa [Ipuznak
Komm (paankanbHBIN, HHTETPATBHBIN).
26 [YucioBsIe psIBbL.
3HaKOIEPEeMEHHBIC PAIbl U 3HAKOUSPEIYIOIIHECS PSIBL.
27 |DyHKIMOHATBHBIC PSABIL.
Crenennbie psasl. CXOIUMOCTD CTETICHHBIX PSIOB.
28 |DyHKIMOHATBHBIC PSIBIL.
Pasnoxenne GYHKINHU B CTCTICHHBIC PSIBL.
29 |OyHKUMOHAIBHBIE PSJIbL.
Psne1 Oypee.
30 |DyHKIIMOHAIBHBIC PSIBL.
Paznoxenue Gpynkunu B psag Oypee.
31 |DyHKIMOHATBHBIC PSIBIL.
Paznoxenue Gpynkunu B psag Oypee.
32 |OyHKUMOHAJBHBIE PSJIbIL.
KommuiekcHas popma psaasr Oypse.
33 |DOyHKIMOHAIBHBIC PSIIBL.
Hurerpan Oypoe
34 |DyHKIIMOHATBHBIC PSIBL.
Wurerpan @ypse.
35 |duddepenunanbHble ypaBHEHHS
OO01ue cBeeHus 0 AU GepeHINATEHBIX YPaBHSHUSAX (OCHOBHBIC OHATHS; 3aJa4H, IPUBOASIIIE K TOHATHIO
mud. ypaBHeHui). JuddepeHumanbaple ypaBHEHUS ¢ pa3aessIOIIMMU TePEeMEHHBIMH.
36 |duddepennnanbabie ypaBHEHHUS.
Onuopoanbie auddepeHnnatpuble ypaBHeHus. JluneliHbie tuddepeHuansHble ypaBHSHHUS.
37 |Auddepenunanbubie ypaBHEHHUS.
Ionsrue nuddepeHnraIbHbIX ypaBHEHNH BRICIINX MOPSAKOB. THIIBI ypaBHEHUH BBICIIUX MTOPSIAKOB,
JOTIYCKAIONMX TOHMKEHNE TOPSIKA.
38 |duddepennnanbabie ypaBHEHHUS.
JluHeitHble OMHOPOAHBIC K hepeHINATbHbIC YPABHEHHS BTOPOTO TOPSIIKA C MOCTOSHHBIMU
K03 puueHTaMu.
39 |duddepennnanbabie ypaBHEHHUS.
Heonnopoausie muHeliHbIe qud GepeHIManbHble YPaBHEHUS ¢ TOCTOSTHHBIMU KO3 GUITUEHTAMH.
40 |CayygaitHble COOBITHS.

ITonsTue cmyyaitnoro coObITHs. [IpocTpaHCTBO diIeMEHTapHBIX COOBITHIA. COCTaBHBIE COOBITHS, CHCTBHS
HaJ cOOBITHUSMU. AnreOpa coOBITHII Kak oJTHa U3 UHTepIpeTannii aredpsl bymns. JlnarpamMer Benna.
Knaccuyeckoe, CTaTHCTHYECKOE U TEOMETPUIECKOE OTpeieicHrue BeposaTHOCTH. [loHsTHe 00




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

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

CiyyaliHple BEJTUYHHBI.
[onstne 06 omHOMEPHOH ciry4aiiHON BenmnunHe. [IFCKpETHEIC CIyqYaliHble BETHIUHBL

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.

YucnoBble XapaKTEPUCTHKY CITyJaiHBIX BEIIMYUH (MaTeMaTHIECKOE OXKHIAHUE, TUCTICPCHS, CpeIHEES
KBaJ[PaTHYECKOE OTKJIOHEHHE, HaYaIbHbIE U [IEHTPAJIbHbIe MOMEHTHI, MOJIa, MeJIaHa, KO3 (QUIIHMEHTH
aCHMMETPHUH | JKCIIECCa) U UX CBONCTBA.

4.3. CamocrosiTenbHas paboTa 00y4JaroIuXCs.

o/

Bun camocrositensHoOM paboTh

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

[Tpenen pynkuuu.
W3ydeHue 1eKIIMOHHOIO MaTepuala. Boinonnenue nHAMBUyalbHOTO 3a4aHus 1o Teme «[Ipenen pynkiuu
OJIHOM IEpEMEHHOMW».

[TpousBoaHas GyHKIIMM OAHON IEPEMEHHOM.
HSy‘leHI/IC JICKIIMOHHOI'O MaTepuaja. Brimonnenne HWHAWBUAYAJIbHOTO 3aJaHus 110 TEME ((HpOI/BBOHHaH
(hyHKIHMM OJHOI TTepeMeHHOM.

[IpousBoaHas GyHKIUU 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/ISY‘{CHI/IC JICKIIMOHHOI'O MaTe€puraa. Brinonnenue WHAWBUIYAJTBbHOTO 3aJaHUA 110 TEME «Ywucnossle 1
(OYHKITMOHALHBIC PSIIBD).

Juddepennmanbable 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.

4.4. [TpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX padboT

[IpousBogHast GyHKIIMK OJHOM MEPEMEHHOM.
OrnpeneneHHbIi 1 HEONPEACIEHHBIN HHTETPAJIBI.

Pemenue nuddepeHnmaibHbIX ypaBHEHHI.

5. llepeuens wu3naHwUi,

OCBOCHUU JUCHUIUIUHBI (MOYJIA).

KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh

pu

Ne
" bubnunorpaduueckoe onucanue Mecro nocryna
1 Wneun, B. A. Marematuueckuii ananus B 2 4. Yacte 1 B 2 ku. | https://urait.ru/bcode/491294

Knura 1: yueObHuk /i By3oB / B. A. Uneun, B. A.
Canoamnuui, b. X. CennoB. — 4-e u3a., nepepad. u 10m. —
Mockga : M3garensctBo FOpaiit, 2022. — 324 c. — (Beicuiee
obpa3zoBanue). — ISBN 978-5-534-07067-5.

(mara oOpareHus:
02.04.2022).

2 | Briciras matemaruka : yaeOHoe rmocobue juist By3oB / B. C. https://urait.ru/bcode/468424
Illunaues. — 8- u3., nepepad. u gon. — MocKBa : (nata obpareHms:
W3znarensctBo IOpaiit, 2021. — 447 ¢. — (Briciiee 24.01.2022). - Texcr:
obpazoBanue). — ISBN 978-5-534-12319-7. SIICKTPOHHBIH.

3 Opmnosa, U. B. JIuneitnas anre6pa u aHanuTHYeCcKas https://urait.ru/bcode/456460
reoMeTpHs JUIsl 5KOHOMHUCTOB : YUEOHHUK M MPAKTUKYM JUIS (nata oOpaieHus:
cpenHero npodeccuonanbHoro oopazosanus / 1. B. Opiosa, 24.01.2022). - Texcr:

B. B. Yrpo3os, E. C. ®unonosa. — Mocksa : M31aTenscTBO DJEKTPOHHBIH.
FOpaiir, 2020. — 370 ¢. — (ITpodeccronansroe
obpa3zosanue). — ISBN 978-5-534-10170-6.

4 JuddepeHnmanbubie ypaBHEHUS | y4eOHUK M IPAaKTHKyM it | https://urait.ru/bcode/468795
By30B / T. B. MypatoBa. — Mocksa : M3aatensctso FOpaiir, | (nata obparueHusL:

2021. — 435 c. — (Boicuiee obpazoBanue). — ISBN 978-5- 24.01.2022). - Texcr:
534-01456-3. 3JIEKTPOHHBIH.
5 | Beiciras MaTemartuka JJisi 9SKOHOMHYECKOTo OaKkajaBpuara : https://urait.ru/bcode/396602

yaeOnuk u npaktukym / H. III. Kpemep ; oTBeTCTBEHHBII

(maTa oOpareHus:
24.01.2022). - Tekcr:




penaxrop H. III. Kpemep. — 4-¢ u3n., nepepal. u gomn. — 3JICKTPOHHBIM.
Mocksa : UznarensctBo HOpaiit, 2017. — 909 ¢. —
(bakanaBp. Axanemudaeckuii kypc). — ISBN 978-5-9916-
2773-3.
6 Matemarnueckuii aHam3. COOpHUK 3a/laHui: ydeOHOe URL:
noco6ue s By30B / B. B. Jlorunosa [u ap.]; mox obmei https://urait.ru/bcode/493329
penakiueii E. I'. [I10THUKOBO#M. — 2-¢ U311., UCHP. U JOI. — (mata obpamieHus:
Mocksa: U3narensctso FOpaiit, 2022. — 206 c. — (Bricmee 02'04'2022)': Texer:
o6pasosanue). — ISBN 978-5-534-11516-1. PJICKTPOHHDIH.

6. IlepedeHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

1. Hayuno-texuuueckas ouoimnoreka PYT (MUUT) http://library.miit.ru

2. DNeKTpoHHO-0nOnoTeyHas cuctemMa «Jlaupy» http://e.lanbook.com/

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

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

7. IlepedyeHb  IUIEH3MOHHOTO ©  CBOOOJHO  PacIpPOCTPAHSIEMOTO
MPOTrPaAaMMHOTO OOECIeYeHUsI, B TOM YHCJICE OTCUYCCTBEHHOTO IPOM3BOJICTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI TIUCIUTUTUHBI (MOIYJIs).

Microsoft Office, Microsoft Windows.

8. OmnucaHue MaTepuaJbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOMN ISt
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

Heo6xonumoe obopynoBanue

AyauTopuu aJis IPOBEACHUS 3aHATUN JOJIKHBI OBITh OCHAIICHBI:

- MYJIbTUMEIUUHBIM 000pyAOBaHUEM (UCIOIB3YETCS B JICKIIMOHHOU (dopme
3aHSATUN): CIOCOOCTBYET IMOBBIIICHUIO UHTEpPECa K HOBOMY y4eOHOMY MaTepuany,
yBeIU4YuBaeT OOBEM ycBaMBaeMOW HWHQOpMAIMU; TMO3BOJAT B XOAE JICKIHUH
OCYIIIECTBIISATh KOHTPOJIb, BHITOTHSIONUN (DYHKIIHIO POBEPKU YPOBHS BOCIIPHUSATHS
U YCBOEHHUS CTyJEHTaMU Y4eOHOTrO Marepuaia, OTIEIbHBIX €ro MOJOXKCHHUH, a
Takke (PYHKITUIO TTOBBIMICHUS] aKTUBHOCTH CTYICHTOB;

- KOMIIBIOTEPHBIM 000PYIOBAaHUEM (HUCTIONB3YETCS HA IPAKTUICCKUX 3aHATUIX
MIPU TOJTOTOBKE M TMPOBEICHUM TECTUPOBAHMS C IIEIBI0O TEKYIIEr0 W HUTOTOBOIO
KOHTPOJIs1)

9. ®opma POMEKYTOUHOM ATTECTALNU:



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

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepHalibl, IPUMEHIEMBbIE MPU MPOBEACHUH IMPOMEKYTOUHOU
aTTecTalluy, pa3padbaThIBalOTCS B COOTBETCTBUU C JIOKAIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:
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