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MHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3BOBAHUS POCCUMCKOM ®EJEPAITNNA
denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEKIICHHUE BBICIIETO 00Pa30BaHUS
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCHUTET»
HeBuHHOMBICCKMI TexHONMOrMIeckuii MHCTUTYT (puman) CKOY

YTBEPX/IAIO:
W.o. 3aBenyromero kadeaporr I'uM[J]

A. B. IlamkoBckui
« » 2019 r.

®OH/J OHEHOYHbLIX CPEACTB

JUIs TIPOBEJICHUST TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHON aTTECTaLMU

(DJIEKTPOHHBIN JIOKYMEHT)

Hanpagnenve noaroToBku 15.03.04 ABToMaTH3aIWs TE€XHOJIOIMYECKUX TPOIIECCOB
Y TIPOM3BOJICTB

Hanpasnensocts (mpoduin) NudopMalmoHHO-yTIpaBIISIOIMINE CHCTEMBbI

KBanmudukammst BbIMyCKHHUKA bakanasp

dopma 00ydeHHsT OuHas

['on Hauama oOydenust 2020

Nzyuaaetcs B 1, 2 cemectpe

AcTp.

4acoB 3.e
O6bem 3ansTwit: toro 270.00 10.00
B TOoM uuciie ayauropHsix 90.00
W3 Hux:
Jlexmmit 39.00
[TpakTHdeCcKHX 3aHATHIA 51.00
CamocTosTeIbHOM padoThl 180.00
KonrponpHast pabora 1, 2 cemectp
OK3aMeH 1, 2 cemecTp

Jara pazpaborku:



IIpeaucaosue

1. Ha3zHauenwe: TeKynmwii KOHTPOJIb M TPOMEXKYTOYHasi aTTecTaims oOydaronmxcss OPIAOY
BO «CeBepo-KaBkazckuii denepanbHblii YHHBEPCHTET)» Ha COOTBETCTBHE UX IIEPCOHAIBHBIX
JOCTIDKEHHH  MOATalHbIM  TpeOOBAHMAM  OCHOBHOM  Mpo(eCCHOHAILHOM  0Opa3oBaTeIbHON
IPOrpaMMbl CIIEIMAIBHOCTH (OLEHKA 3HAHUM, YMEHWM M OCBOEHHBIX KOMIIETCHIIMN).

2. @oH OIECHOYHBIX CPEJACTB TEKYIIEro KOHTPOJS YCIEBA€MOCTH U IPOMEXKYTOUHOM
aTTecTalpy pa3paboTaH Ha OCHOBE pabodeil mporpaMMbl AWCIMIUIMHBL «MaTeMaTuka» U B
COOTBETCTBMM C 00pa30BaTEIbHOM MNPOrpaMMOM BBICIIEr0 OOpa30BaHWS IO HAIPABJICHUIO
noaroroBkn  15.03.04  ABToMaTm3alms =~ TEXHOJOTMUECKUMX  ITIPOLECCOB U NPOU3BOJICTB,

YTBEp)KACHHOM Ha 3acefaHuu YdeOHo-meToaudeckoro coBeta CKO®VY, mporokom Ne oT

« » T.

3. Pa3zpaboruuk [TamkoBckuit Anexcanap Bragumuposuu, npodeccop kadeapsr ['uM/I.

4. ®OC paccMmoTpeH U yTBepkAeH Ha 3acenann kadenpsl [ uM/I, mpotokom No o «  »
r.

5. ®OC cormacoBaH c BhIMycKaromiei kadeapoit MHDopMarioHHbIe CHCTEMBI, IEKTPOIPUBO/T

Y aBTOMaTH3aLWsl, IpoTOKon Ne OT «__ » r.

6. [IpoBenena nskcnepruza POC. YUneHbl SKCHEPTHOM TPYMIBI, NPOBOJAMBIIME BHYTPEHHIOIO

AKCTIEPTH3Y:

[Ipencenarens: (®.1.0., 10mKHOCTD)

(®.M.0., 10DKHOCTH)
(®.1.0., 10KHOCTD ).

DKCIiepTHOE 3aKIFoYeHHe: (DOHI OIEHOYHBIX CPEACTB MOXKET OBITh HCIIONB30BAH JIJISI MPOBEICHHS
TEKYIIETO KOHTPOJSI M TMPOMEKYTOUHOW aTTeCTaIMy OOyJarolmuXcsl TI0 HATPABICHUIO TIOJTOTOBKH
15.03.04 ABTOoMaTu3alys TEXHOJIOTMYECKUX MPOLIECCOB U MPOM3BOIICTB

« » 2020 r. (moamucek)

7. Cpoxk npeiictBusg POC



ITo guciprummae
Hamnpagnenre noaroroBku

[Tpodunb noaAroToBKH

[Tacmopt QoHIa OLIEHOYHBIX CPENCTB
JUUTSI IPOBEICHUST TEKYIIIETO0 KOHTPOJIS M MPOMEXKYTOYHON aTTeCTal|

Maremaruka

15.03.04

ABTOMAaTH3ALA

IPOLIECCOB U NPOM3BOZCTB
WNHpopmaloHHO-yIpaBIAIOIUE CUCTEMBbI

TCXHOJIOI'MICCKUX

Kpaymukaimms BBITyCKHUAKA Bakamasp
dopma 00yueHUS Ounas
I"'on Havaa oOydeHUs 2020 roma
Nzyaaercs B 1,2 cemecTpax
Kon Oran CpenctBa u | Bug Tun HaummenoBanu | KommuecTBo
OLCHMB | (POPMHUPOBAH | TEXHOJNOTMM | KOHTPOJS, | KOHTPON | € OICHOYHOrO | 3aJaHui
aeMom ust OLICHKH aTTecTamy | s cpelcTBa Ka)K10Tr0 YPOBHS,
KOMIIET | KOMIICTCHIM s IIT.
CHIN u (Ne TeMbI) bazoBerit | [1oBEI-
IIECHHBIN
OIIK-1 |1 2 3 4 5| CobecenoBa | Texymmit | Yerusiii | Bompocsr st | 120 35
6 7 8 9|Hme cobeceT0BaHA
10 11 s
OIIK-1 {1 2 3 4 5| Cobecenona | Texkymmii | Ycraeiii | CobecenoBann | 120 35
6 7 8 9|mme e
10 11
OIIK-1 |1 2 3 4 5 |Bompocer k | [Ipomexy | Yerublii | Ox3amen 120 35
6 7 809 AK3aMEHY TOYHBIN
10 11
CocTtaBureb A.B. ITamkoBckuit

« »

(moAnHMCh)

2020 r.




MUHHHCTEPCTBO OFPA3OBAHNS U HAYKU POCCUMCKOU ®EJEPALIUN

denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE
0o0pa3oBaTeIbHOE YUPEKIICHHUE BBICIIETO 00Pa30BaHUS
«CEBEPO-KABKA3CKMI1 ®EJIEPAJILHBIM YHUBEPCUTET»
HeBunHOMBICCKMI TexHONMOrMueckuii MHCTUTYT (pwman) CKDY

YTBEPXIAIO:
H.o. 3aB. xadenpoii ['uM]]
A. B. IlamkoBckuii
« » 2020 .

Bonpocsl k 3xk3ameHy
no aucIMITIMHEe MaTtemMaTnka

Bonpocsl k 3x3ameny (1 cemecTtp)

Bompocs! (3anaua, 3agaHue) 171t IPOBEPKU YPOBHSL 00Yy4E€HHOCTH

3HaTh
1.

w

No gk

10.
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13.

VYmMeTh

w o

NG

9.

10.

ba3oBblii ypoBeHBb

Onpenenuren BTOPOrO M TPEThEro TMOpsiAKa, HMX CBOMCTBA, BBIYMCIICHUE
Pa3JokKEHHEM TI0 AJIEMEHTaM CTPOKH (CTOJIONA), 10 MPAaBWIY TPEyrobHUKA.
Matpuipl, OCHOBHBIE ONpPENEJICHUsA, NEHCTBHS HAJl MAaTPULIAMU.

Pemenve cucteM mNHMHEMHBIX anreOpamdecKUX ypaBHEHW MeToioM [aycca, 1o
npaButy Kpamepa, ¢ moMoIp0 00paTHOM MaTpHITbI.

BekTopbl, OCHOBHBIE OIpEAEICHUs, NOHATHS, NCHCTBUA HAJl HUMMU.

JlvHeiHble onepaly HaJ BEKTOPaMH, 3a/1aHHBIMU B KOOPIMHATHOM (opme.
KomnuaeapHocTh ¥ KOMIUIAaHAPHOCTH BEKTOPOB.

CkayisipHOE, BEKTOPHOE, CMEIIaHHOE TPOW3BEJCHUSI BEKTOPOB, OINpEeIICHU,
CBOIMCTBa, FTEOMETPUUECKUI CMBICII BEKTOPHOTO M CMEILIAHHOTO MPOW3BEEHHUIL
VpaBHeHMs MNpsMON Ha IUIOCKOCTU: C YIVIOBBIM KoO3(phHIMEHTOM; uepe3 JBe
TOUKH; B OTpe3Kax, o0llee ypaBHEHUE.

VYpaBHEHHE IUIOCKOCTH B BEKTOPHON M KOOPIMHATHOM (popmax.

VYpaBHEHHE IUIOCKOCTH U MPSIMON B MPOCTPAHCTBE.

PaccrosiHue OT TOYKH 10 INIOCKOCTH.

VYcnoBue  mapajuieIbHOCTH W MEPUEHIMKYJISPHOCTH — MPSAMBIX, MpAMOH U
IUIOCKOCTH.

KaHoHm4eckue ypaBHEHMS KpUBBIX BTOPOro Mopsiika: (hOpMysbl, OMNpeesIeHus,
YEPTEK.

Bpruucnars  onpeaenauTend  BTOPOrO U TPETHETO  MOpsAJIKA, BBIYKCIICHUE
pa3IoKeHUEM M0 IEMEHTaM CTPOKH (CTONOIA), TIO TPABITy TPEYrONbHUKA.
BpruuciisiTe MaTpuIlbl, 1€HUCTBUSA HAJl MATPULIAMU.

Pemenrie cucteM IMHEWHBIX aireOpandecKux ypaBHeHW MeTomoMm [ aycca, mo
npaBwty Kpamepa, c IOMOIIBIO 00paTHONH MaTpPHIIBL.

BriuuciaTs BEKTOpBI, JEUCTBUS HAJl HUMMU.

JluneliHble omepalMM HaJ BEKTOpaMH, 3aJJaHHBIMU B KOOPAMHATHOU (hopMme.
OrnpeensaTh KOJUTMHEAPHOCTh M KOMIUIAHAPHOCTH BEKTOPOB.

Brruuciars ckanspHoe, BEKTOPHOE, CMEIIAHHOE MPOW3BE/ICHUST BEKTOPOB.
OnpenensiTh ypaBHEHUs MPSMOM Ha IUIOCKOCTH: C YIVIOBBIM KOA(p(hHIMEHTOM;
yepes JBe TOUKH; B OTpe3Kax, 00I1ee ypaBHEHHE.

OmnpenessiTh ypaBHEHHE IUIOCKOCTH B BEKTOPHOW M KOOPAMHATHOW (hopMax.
OmnpenessiTh ypaBHEHHE IUIOCKOCTH U MPSIMON B MPOCTPAHCTBE.



11.
Bnaners
1.
2.
3.

© N U~

9.
10.
11.

Beraucnsats PaCcCTOAHUC OT TOYKHU OO IUTIOCKOCTHU.

CBoiicTBaMU OMpeICIUTENICH BTOPOrO M TPETHETO MOPSIKOB.

OCHOBHBIMU ONpeEICHUIMH MaTpPULpIL.

PemenneM cucteMm JMHEHHBIX alreOpandecKux ypaBHeHW meTojoM [aycca, mo
npaBwty Kpamepa, ¢ oMolp0 00paTHOM MaTpHIIBL.

BexTopbl, OCHOBHBIE OIpe/IeNIeHNs], TIOHSITUS.

JluHelHBIMU OmepalMi HaJl BEKTOpaMH, 3aJJaHHbIMH B KOOPJIMHATHOU (popme.
KomnmHeapHOCThIO M KOMIUIAHAPHOCTHIO BEKTOPOB.

I'eoMeTpruecKUM CMBICIIOM BEKTOPHOTO M CMEIIAHHOTO TPOU3BE/ICHHIL
VpaBHEHHSIMU TIPSIMOW Ha IUIOCKOCTH: C YIJIOBBIM KO3(DUIMEHTOM; 4Yepe3 [IBe
TOUKH; B OTpe3Kax, o0llee ypaBHEHHUE.

YpaBHEHHSIMU TUIOCKOCTH B BEKTOPHOM M KOOPIHMHATHOW (popmax.

YpaBHEHWSIMHU IUIOCKOCTH U MPSIMOM B NPOCTPAHCTBE.

VYcnoBueM  mapajsieIbHOCTH M MEPHEHIMKYISPHOCTH  NPSMBIX, TPSIMOM U
IUIOCKOCTH.

Kanonnaeckue YpaBHCHHA KpPHUBBIX BTOpPOro IOpAAKa: (I)OpMy'J'ILI, onpeacJICHUA,

YEPTEeK.

IToBbIlIe HHBIH YPOBEHb
Bompocks! (3amada, 3aganue) A1 POBEPKH YPOBHS 00YYEHHOCTH
3HaTh, yMETh, BIAJETh.

1.

o gk~ wd

Haiinure matpuiry C=A +B

Haiinure matpimyy C =A * B

Briuncnure omnpenenuresis TPeThEro nopsiaka.

3amMimre BCE€ MHUHOPBI ONPEeIIUTEIs.

Haiinure anreGpandeckue TOMONMHEHHS JIJISL OTPEICJIUT SIS
Pasznoxwure onpenenuresns 1o:

a) BJIEeMEHTaM TepBON CTPOKHY;
0) anmeMeHTaM BTOPOro CTOJONA.

7.
8.
9.
10.
11.
12.
13.

Haiinure oOpaTHyt0 MaTpuily Ui JaHHOH MaTpHIIBL.

Pemmre cuctemy JmHeNHBIX ypaBHeHMI MeTonoMm Kpamepa.
Hcnone3ys meron ['aycca pemmre cucTeMy JIMHEMHBIX YPaBHEHUM
Hcnonb3yss MaTprdHbId METO PELINTE CUCTEMY JIMHEMHBIX YpaBHEHHI
Janb!l BekTophl. Halinure ux cymmy, IpOM3BEICHUE U Pa3HOCTD.
Hainure 3saueHns m U n, IpU KOTOPBIX BEKTOPBI KOJUIMHEAPHBI.
Haiinure:

a) KOOpJUHATHI BEeKTOpaAB,

0)

14.
15.
16.

17.
18.
19.
20.

21.
22.

xoopavHaThl Touku C, KoTopas sBIIE€TCA cepeauHol orpe3ka AB, ecim
KOOpJMHATHI Touek A u B crienyromiue.

[IpoBepbTe npuHamiexkat Jm Touku A, B, C npsimoii

[TocTpoiire mpsimble: 1) 2)

CoctaBpTe  ypaBHEHHME  MpPSAMOH,  mHpoxojsuie depes Touky M u
NEPICHIMUKYJIIDHONU BEKTOPY

Beruuciure mimHy oTpe3ska NpsMOM, 3aKIIOYEHHOTO MEXKIY OCSIMH KOOPIHHAT.

Ha npsimoit vaiinure Touky M, paBHOyajleHHyt0 OT To4uek A u B.

Boruncire yriel HakioHa K ocu OX it npsMbIx: 1) 2)

CocTaBbTe ypaBHEHUE MPSMOM, NPOXOASIIEH yepe3 Hauallo KOOpAMHAT, €Cl €&
yrioBoi koaddumment: 1) k= 2) k=

Haiinure ocTpblii yron Mexmy npsiMbIMH.

CocTtaBbTe ypaBHEHME TIPSAMOM, NPOXOASIIEH uepe3 TOuKy M mapaiesbHO
MPSIMOM



23. TIpoBepbTe, NMEPHECHIUKYISIPHBI JIH ClEAYIome npsiMbie: 1) 2)

24. CocTaBbTe ypaBHEHHE OKPYKHOCTH, MpoXoisiieii dyepe3 Touku A, B, C.

25. CocTaBbTe ypaBHEHHE JJUIMIICA, €CIIH JBE €T0 BEPIIHMHBI HAXOMSTCS B TOUKAX A U
B, a poxycel - B Toukax C u /l.

26. CocTaBbTe ypaBHEHHE THIEpOONBI, €Cli €€ BEPIUIMHBI HAXOAATCS B TOUKax A u B,
a dokycer - B Toukax C u Jl.

27. CoctaBbTe ypaBHEHHE ITapadONbl C BEPIIMHON B HAavale KOOPAHMHAT, eCliM e&
JAPEKTPUCON CITYXKHUT IpsiMast.

28. Berunciure mpeaensl.

29. Haiingure npom3BOHYIO CJIETYIOMMX (DYHKIIHIA:

30. Haiinure MpoM3BOIHYI0 BTOPOTO TIOPSIIKA 3aaHHBIX (DYHKIIA:

31. Bwrauciure mpenes ¢ MOMOoIIbo npasmwia Jlomras:

32. Haifru mpoMeXyTKH MOHOTOHHOCTH (DYHKIIMH

33. HccnenoBaTh Ha SKCTPEMYM (PyHKIUFO

34. Haiitn HanOoJbIlice W HAUMEHbIICE 3HAUCHHUE (DYHKIMHM HA TIPOMEKYTKE

35. Haifrn mpoMexXyTKH BBIYKJIOCTH U TOYKHU Tepernda (QyHKImu

36. Hccnenyiire u mocTpoiire Tpaduk JaHHON (DYHKINL

Bomnpocsl k 3xk3ameny (2 cemecTp)
Bonpocs! (3amayva, 3a1anue) 1711 IPOBEPKU YPOBHA 00Y4EHHOCTH
Ba3oBblii ypoBeHb
3HaTh
1.MecTo WHTErpajbHOrO HCUMCIECHUS B aHAIM3€ U MOJEJIMPOBAHMM IPH PEILEHUU
npodeCCUOHANTLHBIX 3a/1a4.
2.IlonaTve mepBOOOpa3HON (YHKIMHM, HEOMpPEICICHHOTO WHTErpaja M €ro CBOMCTB,
Ta0JIMIly MHTETPAJIOB.
3.MeTonpl BBIUMCJICHWSI ~ HEONpPEJEJICHHOIO  HWHTerpajia  (HEeNocpeICTBEHHOE
MHTETPUPOBAHUE, TOACTAHOBKOM, IO YACTSM).
4.MeToNMKy MHTETPUPOBaHUS BBIPAKCHHI B BHJIE PALMOHATBHBIX APOOEii.
5.MeTonuMKy  HWHTETPUPOBAHUS  BBIPAXKEHHH, COAEpXKAUMX  TPUTOHOMETPUYECKUE
yHKIpM.
6.MeToauKy MpUMEHEHUsI YHUBEPCAJILHOM TPUTOHOMETPUUECKOW TMOJCTaHOBKU.
7.MeToauKy WHTETPUPOBAHMS BBIPAXKEHHUI, COAEPKAIIMX HPPAIMOHAILHOCT U.
8.IlonsiTHe ompeaeNeHHOr0 MHTETpajia Kak Mpejesia HHTerpaibHbiXx cyMM. CBoOWCTBa
OIPEJIEJIEHHOTO HHTErpaa.
9. ®opmyny Hrerorona-JlehOnma.
10.MeTonbl BBIYHCJICHUAI OIPEIEJIEHHOTO HHTETpaia (HemocpeICTBEHHOE,
MOJICTaHOBKOM, MO 4acTsIM).
11.1IpwioxkeHust  ONMpEeJEeNICHHOr0  HMHTETpajia B  aHAIMBE U MOJACIMPOBAHUM:
BBIUMCJICHHE IUIOMAM IUIOCKOM (GUrypbl, 00beMa Tella BpalleHus, JJIMHbl KPUBOM.
12.ITonATHe HECOOCTBEHHBIX MHTETPAJIOB 1-TO M 2-TO PONOB.
13.1TonssTe nBoiHOro wmHrerpana. CpoiicTBa. Ilepexon oT AeKapTOBBIX KOOPAMHAT K
HOJSIPHBIM Y IWIMHAPUYECKUM  KOOpP/IMHATAM.
14.IlonsiTue TpoiHOro mHTerpana. CpoicTBa. Ilepexom OT JAEKapTOBBIX KOOPAWHAT K
IWTMHAPUIECKIM U c(hepuiecKuM KOOpAUHATAM.
15.MecTo Teopur OOBIKHOBEHHBIX Ju(pdepeHImaTbHBIX YpaBHEHHH B aHAIM3E U
MOJIEJIMPOBAHIN TIpY PEIICHHH Tpo(eCCUOHATBHBIX 3a/1ad.
16.ITonsitre nuddepeHImaTLHBIX ypaBHEeHHH 1-r0 mopsaka u 3agaun Komm.
17.0npenenenve JuHEHWHBIX JUMPEpPeHIMANIBHBIX YPaBHEHMH IEpBOr0  IOpSIKA.
Metonuky pemeHuidc MeToaoM bepHyllli M METOIOM Bapualii MNPOM3BOJBHBIX
MOCTOSTHHBIX.

18.0Ompenencare OMHOPOAHBIX MU(dEepeHIMaTbHBIX ypPaBHEHUNA TIEPBOTO TMOPSJIKA.



19.Knaccsl auddepeHmans HpIX ypaBHEHUH, JOMYCKAIONMX TOHIDKEHHE TOpsIKa.

20.ITonsiTHE ~ OMHOPOMHBIX JMHEWHBIX  JHU(PQEepeHIMAIbHBIX  YpPaBHEHHH BTOPOTO
TOpsI/IKa C TIOCTOSTHHBIMU KO3((uiie HraM#, OOIIETO PeIICHHUS.

21.0mpenenende  CTPYKTYypbl ~ OOIIETO  PEIICHWS  JIMHEHHOTO  HEOHOPOIHOTO
nuhepeHIans Horo  ypaBHEHHsL.

22.0mpenesneHue JMHEWHBIX HEOIHOPOIHBIX AU(dEpeHIMATBHBIX YpaBHEHH BTOPOTO
NOpsiIKAa € TMOCTOSHHBIMHM KOA(P(UIMEHTaMH C TPaBOM YacThIO CHELMAIBLHOTO BHA.
MeTon HeonpeIeJICHHBIX Kod(duIme HTOB.

22.Metoasl peuieHust cucteM udepeHIMaTbHBIX YpaBHEHMH TpU aHa3e W
MOJ1€JIMPOBAHUNL.

23.Mecto Teopud psAAOB B AHAIM3E U MOJEJIMPOBAHMM IPU  PEILLEHUU
npodeCcCUOHANTLHBIX 3a/1a4.

24.0npeeneHue YUCIIOBBIX PsIIOB U OCHOBHbIE onpezeneHus. [IoHaTus cxonumMocTu u
CYMMBI psijia.

25.0mpenencHie  3HAKOMNOJOKUTENBbHBIX  PAJOB M JOCTAaTOYHBIX  IPU3HAKOB
CXOIMMOCTH.

26.0mpenienieHle 3HAKONEPEMEHHBIX PAJI0B, A0COMIOTHONW M YCIIOBHOM CXOIMMOCTH.

27.0mnpenenenue mpuszHaka JlelOHuIa.

28.IlonsATHEe CTETCHHBIX PsIIOB M (POPMYIHMPOBKY TeopeMbl AOes.

29.0mpenenenust panoB Teiopa u MakiopeHa.

30.MeTonuky paznokeHusi (YHKIMA B CTETICHHBIC PSJIBL.

31.MecTto TeopuM  BEPOSTHOCTH B  TEOPETMUECKOM M  IKCIEPUMEHTAIBHOM
UCCIIEIOBaHMM TIPY PeIICHMH NPOQeCcCHOHABHBIX 3aad.

32 Knaccudukaimro coObiTuil. [TOHITHS CyMMBI, MPOM3BEACHUS COOBITHUMH, UX CBOWCTB,
rpaduaeckoro npeacrannenus. OnpeaeneHus BepOSTHOCTH.

33.DopMynbl CIIOKEHUS W YMHOKECHUSI BEPOSTHOCTEH COOBITHIA

34.Cxemy bepHymm noBTopHblx ucnbiTaHuid. Popmyna bepHymm.

35.JlokanbHYI0 M MHTETpalIbHYI0 TeopeMbl Jlamaca.

36.Dopmysy TONHOM BEpOsSTHOCTH, opMyna batieca.

37.3ak0oH pacmpeliesieHlsT BEPOSTHOCTEW JUCKPETHOM CiydailHOW BesmuuHbl. [loHsTHE
4yucIOBbIX XapakTepucTuk JICB.

38.YUucnoBble XapaKTEPUCTUKU HENPEPBIBHBIX CIIydaiHbIX BEJIMYUH.

39.3aKoHbI pacnpeaeneHys: OMHOM HaJTbHBIH, ITyaccona, paBHOMEPHBIH,
NOKa3aTEeJIbHBIN, HOPMaJIbHBIN.

40.MecTo MaTeMaTHYECKOM CTAaTUCTHKHM B TEOPETHYECKOM U HKCIEPUMEHTAILHOM
UCCIIEIOBAaHMM TIPY PeIIeHMH NpodecCHOHABbHBIX 3a/ad.

41.IlonATHE CTATHCTUYECKOIO paclpesesieHuss BBIOOPKH, TOJWIOHA M THCTOIPaMMBI.
CraTuctuueckue OlEHKH TapaMeTPOB pacIpeeIeHus.

42.MeTonuKy  TIPOBEPKHM  CTATUCTHYECKMX  rumore3. [lomaTtws  HyneBoll U
KOHKYypupytoeii rurnore3. OummoOku runore3 1-ro u 2-ro poaa.

43.Kpurepun OICHKU HYJIE€BOW THIOTE3bI.

44.9neMeHTbl TEOPUH KOPPEIISIIHN.

YmeTh

1.0mpenensaTb METOJAUKY HCIOIB30BAaHMUSI MHTETPAJIILHOTO WCUMCJICHHS B aHABE U
MOJIEJIMPOBAaHMU TIPY PEILeHUH NMPO(eCcCHOHANBHBIX 3a]ad.

2.Wcnonb30BaTh METOIbI BBIUHCIICHUS HeOornpe1eJICHHOTO UHTETpajia
(HEemocpeACTBEHHOE HMHTErPUPOBAHUE, IMOJCTAHOBKOM, MO YaCTSIM).

3.UHTerpupoBaTh palMioHaJIbHBIE JIPOOH.

4 VlarerpupoBaTh BBIPAKEHUs, COEpIKAIlUe TPUTOHOMETPUYECKHE (DYHKIIHH.

5.Mcrnionb30BaTh YHUBEPCAJIbHYIO TPUTOHOMETPUUECKYIO TMOACTAHOBKY.

6.MlHTerpupoBaTh MppaloHaIbHOCTH.

7.BBIUHCIATH ONpPEICJICHHbIA MHTETPaL



8.Mcnonb3oBaTh Gopmyny Herorona-Jleionmma.

9.Mcnonb30BaTh METO/IbI BbIUHCIIEHUI ONpe/1EJIEHHOTO UHTEerpana
(HeTmoCpeACTBEHHOE, TIOJICTAHOBKOM, IO YaCTsAM).

10.Mcrionb30BaTh ONpeICNICHHBI MHTETPAJ B €r0 TPIIOKEHUSX.

11.BeraucnsaTh HeCOOCTBEHHBIE MHTETPAIbI 1-TO U 2-TO POMIOB.

12.BbryucsaTh ABOMHBbIC uHTErpaibl. llepexomurh OT JEeKapTOBBIX KOOPAWMHAT K
TOJISIPHBIM Y LIATTMHAPUYECKUM  KOOpAMHATAM.

13.BeiuncnsaTh TpoiHble wuHTErpaibl. llepexonurs OT JEKapTOBBIX KOOPAMHAT K
WIMHAPHUYECKUM | C(PepudecKUM KOOpAHHATAM.

14.0mnpenenaTh METOAUKY HCIONb30BaHWs Teopuu AuddepeHimanbHbIX YpaBHEHHN B
aHaJM3e M MOJICJIMPOBAHMN TIPU PEIICHHM NMPO(EeCCHOHATBHBIX 3a7ad.

15.Pemats audpdepenimanbaple ypaBHeHUs 1-ro mopsaka, 3agauu Ko

16.Pematy smHelHble AuddepeHIManbHble  YpaBHEHHS IIEPBOTO TOPSJKAa METOI0M
bepHymm 1 MeTo0M Bapyaly MPOU3BOJIBHBIX TOCTOSHHBIX.

17. Pemats ogHOpoaHbie avddepeHimansHple ypaBHEHUS TIEPBOTrO TIOPSIKA.

18.Pemarts auddepeHimaibHble  ypaBHEHUS, JOMYCKAIOIIME MOHIKEHUE MOpsAKa.

19.Pemats opHOpOAHBIE JMHEWHBIE AU(dEepeHIMaIbHble YpaBHEHUsI BTOPOro MOPsIKa
C MOCTOSTHHBIMM KO3(p(puIine HTaMu.

20.0mpenensTh  CTPYKTYpy  OOMIET0  pelleHus  JIMHEHHOTO  HEOXHOPOIHOTO
nuhepeHIraTs HOro  ypaBHEHHS.

21.Pemwats JMHElHblEe HeomHOpOAHbIE AuUpQEepeHIMaTIbHbIe YpPaBHEHMS] BTOPOroO
TOpSIKA C TIOCTOSIHHBIMU KOA((HUIIe HTaMU ¢ MPaBOW 4acCThIO CIIELMAILHOTO BHJA.

22.Mcnionb30BaTh METOJ HEOIPEICIICHHBIX KO3((HITHE HTOB.

23.PemaTh cucteMsbl AupQepeHIMaIbHbIX yPaBHEHHIL

24.0OnpenenaTb METOJUKY HCTIONb30BaHMA TEOPHHU PSIIOB B aHANM3E M MOJIEIMPOBAHUU
NpU pellieHn: NPo(eCCUOHATBHBIX 3aj1auy.

25.MccnenoBaTh Ha  CXOAMMOCTH  3HAKONOJIOXKWTEJbHBbIE  psiabl.  Omnpenensirsb
CXOIMMOCTb U CYMMY PAJia.

26.Mcrnonp30BaTh JOCTATOYHBIE NPU3HAKA CXOIMMOCTH.

27.MccnenoBaTh Ha CXOAUMOCTH 3HAKOIIEPEM CHHBIE PSIBI.

28.Mcnonb3oBath npm3Hak JleioHua.

29.MccnenoBaTh Ha CXOJUMOCTD CTEIICHHBIE PSAJIBI.

30.Pa3narath (yHKIMM B CTETICHHBIC PSIBI.

31.Paznarars QyHKIMM B TpUroHoMeTpuueckue psasl (paasl ypee).

32.PemaTh THUIOBbIE MHKEHEPHBIC 3a/1aUM C HCTIOJIb30BAaHMEM Da3IOKEHUs (YyHKIMA B
CTETIEHHBIE W TPUTOHOMETPUYECKUE PSIIIBI.

33.0mpenenars METOAMKY HCIONb30BAaHUSI TEOPUM BEPOSITHOCTEM M MaTeMaTH4deCKOM
CTATUCTHKH B TE€OPETHMUYECKOM U SKCHEPUMEHTAIBHOM HCCIIEJOBAHUM NPU PEILCHUN
npo(heCCHOHABHBIX 3a/1a4.

34.KnaccudummpoBaTb COOBITHSA.

35.Mcnonb30BaTh pa3aMuHbIE ONPEIEJICHUSI BEPOSITHOCTH.

36.Mcnonb30BaTh (GOPMYJIBI CIOKEHHS W YMHOXECHUS BEPOSTHOCTEH COOBITHIA

37.Ucnonb30BaTh cxeMy bepHy/IM MOBTOPHBIX HCHBITaHWA M Gopmyiy bepHysm

38.Mcrnonp30BaTh JIOKaJbHYIO M MHTETpajbHyI0 TeopeMbl Jlarmaca.

39.Mcnonb30BaTh (opMyiTy MONHOM BeposTHOCTH, dopmyiy balieca.

40.Ucnonb30BaTh 3aKOH PACIPEJCIICHUS BEPOSTHOCTEM JIMCKPETHOM CiydaiHOM
BeIMuMHbl. Haxonurps 4ucioBble XapaKTEPUCTUKH.

41.Haxonurb 4HCIIOBbIE XapaKTEPUCTUKU HENPEPBIBHBIX CIydailHbIX BEJIMYMH.

42.Vcnonb30BaTh 3aKOHBI PaCIPENEIICHUS] HEPEPHIBHBIX CIIy4alHbIX BEJIWYMH.

43.11300pakaTh MOJIMIOH U TUCTOTPAMMY.

44.0npeensiTh CTaTUCTUYECKHE OLEHKU NapaMeTPOB pacHpelesICHus.

45. TIpoBepsATh CTATUCTHUYECKUX THIIOTE3.



46.BpiiBUraTh HyJIEBYIO U KOHKYPUPYIOIIYIO THIIOTE3BI.
47.0npeaensTe omMoOKu 1-ro u 2-To poja.

48. Vcrnonp30BaTh KPUTEPUM OLICHKHA HYJICBOW THIOTE3HI.
49.Vcnonb30BaTh 31I€MEHTHI TEOPUH KOPPEIIALIHIL

Bnaners

l.MeTogukamMu  HCHONMB30BaHWA  MHTETPAJBHOIO  WMCUMCJICHMS B aHAIM3€ U
MOJIETIMPOBAaHNN TIPY PEIICHNM NPO(EeCCHOHATBHBIX 3a/ad.

2.CBoiicTBaMH M TaOJHICH HEOTPEETICHHBIX HMHTETPAJIOB.

3.MeTonaMu BEIUHUCIIEHNS] HEOMPEIEJICHHOTO HHTErpasa.

4.MeTonamu BBIYHMCIICHHUS ONPEEICHHOIO MHTErpaa.

S5.MeTonaMu BBIYHUCIICHUST KPATHBIX MHTETPAJIOB.

6.HaBblkamu mepexofia OT JEKapTOBBIX KOOPAMHAT K MOJSPHBIM M IWIMHAPUYECKHM
KOOpAMHATAM IpU BBIYUCICHUN KPaTHBIX MHTErPajoB..

7.MeToauKaMH WCTIOJIb30BaHUA Teopud JUDGEPeHIMAIBLHBIX YpAaBHEHHH B aHAIM3E M
MOJICJIMPOBAHIN TIpY PEIIeHHH Tpo(eCCHOHATBHBIX 3a/1ad.

8.MeTonamu perennst TuddepeHraibHEIX YpaBHEHUH [-TO mopsiaka.

9.Metonamu pemeHus AupQepeHIMAIBHBIX YPaBHEHHH, JOMYCKAOUIUMX TOHIDKEHUE
HOpsIZIKa.

10.MeTtogamu pemieHust OIHOPOAHBIX JIMHEHWHBIX AU(pQPEepeHIMaTIBHBIX — YpaBHSHUN
BTOPOTO TOPSIZIKA € MOCTOSTHHBIMH KOA3(h(prIe HTaMu.

11.MeTtonom HeomnpeeaeHHbIX Kod(HIIKe HTOB.

12.Metonamu pemiennsi cucteM AudhepeHIMAIBHBIX  ypaBHEHUM.

13.MeTonukaMy HCIIOJIb30BaHUs TEOPUM DPAJOB B aHAIM3€ M MOJAEIMPOBAHUM IIPU
pemeHrr npoeCCUOHaNbHBIX 3aaad.

14.OcHOBHBIMU  ONpENENCHMIMH  TEOpHM  pAfoB. JlOCTATOYHBIMH  IpU3HAKAMU
CXOIMMOCTH.

15.Ipmsnakom JleitoHua.

16. Teopemoii Abes.

17.Tlpuemamu pa3iokeHuss (YHKIMA B CTETICHHBIE PSIJIBI.

18.MeTonukaMu  KCHONB30BAaHMSI  TEOPUM  BEPOSITHOCTEN M MaTeMaTH4EeCKOU
CTaTUCTUKM B B TEOPETHMYECKOM M OSKCIEPHUMEHTAJIbHOM HCCJEIOBAaHUM IIPU
pemieHr NpodecCHOHATBHBIX 3aj1ad.

19.@opmynamMu CIOKESHUS U YMHOKEHHS BEPOSTHOCTEH COOBITHIA

18.Cxemoit bepHymm noBTopHeIx ucnbiTaHuid. Popmyinoi bephymm.

19.JIokanbHOM M MHTErpaibHON TeopeMamu Jlamaca.

20.®opmyIoit TONMHOW BeposTHOCTH, Gopmyiioi baiieca.

21.MeronvkaMM1 TIOCTPOEHMsSI 3aKOHAMM paclpeleleHus BEPOATHOCTEHW JUCKPETHOU
CITy4yailHOM BEJIMYHHBI.

22.MeTonuKkaMu pacyeTra YHCIIOBBIX XapaKTEPUCTHK HEIPEPBIBHBIX  CJIy4aiHbIX
BEJIMY MH.

23.MeronvKkaMM TIOCTPOEHMSI 3aKOHOB pacCIpe/ENICHUs] BEpOSITHOCTEN HETPEpbIBHOU
CITy4yailHOM BEJIMYMHBI.

24.MeToavKol MOCTPOEHUs TOJIWTOHA W FHMCTOTPAMMBI.

25.MeTonrKkaMu pacueTa CTaTUCTHIECKHUX OICHOK MapaMeTpOB pacTpe1eICHHs.

26.MeTonykoi NMPOBEPKH CTATUCTHUECKUX TUIIOTES.

27.251eMeHTaMU TEOPUN KOPPEIISLIIH.

IToBbIlIe HHBIH YPOBEHb
Bompockh! (3amada, 3aganue) 115 POBEPKH YPOBHSL 00YYEHHOCTH

1.Jlaifre XapaKTEepHCTUKy MeCTa M 3HaUCHUs pa3felia HMHTErPajbHOrO HCUMCIICHUS B
aHaJI3€ U MOJIEJIMPOBAHMU TIPH PELeHUH NMpo(eCCHOHATbHBIX 3aj1auy.
2.Haiigure HEOIIPE 1€ JIC HHbII HHTETpal METOI0M HETIOCPEICTBEHHOTO



HHTETPUPOBAHNS :

3.Haiinure HeomnpeieeHHbI HHTErpajl METOJIOM MOJICTAHOBKU

4.Haiinure Heonpe1eJ€HHbI MHTErpajl METOAO0M MHTEIPUPOBAHUS IO YaCTSIM:

5.Haiigure nepooOpa3Hyt0 paloHAILHOW JIpoOH

6.Haiimure nepBooOpa3Hyt0 TPUTOHOMETPHUIECKOTO BBIPAKECHHUS.

7.Halinure onpeneseHHbI UHTETpat:

a)METO/I0M HETIOCPEICTBEHHOIO MHTETPUPOBAHUS;

0)METOIOM TIO/ICTAHOBKH;

B)METOJIOM MHTETPUPOBAHUS TIO YACTSIM;

8.Beruncimre miomanb (GuUrypel, orpaHMdeHHOW JIMHUSAMH. BBITIONHUTE PHCYHOK.

9./lalire xXapaKTEpPHCTHKY MECTa W 3HA4YCHWs pasjaeia auddepeHmaabHbie ypaBHEHUSI
B QHAJIM3E€ U MOJIEJIMPOBAHUM TPU peIIeHUH MpodecCHOHAIbHBIX 3a/ad.

10.Pemmre npuBenennpie AupQepeHmaabHble ypaBHSHUS.

11. Pemmre nuddepeHmanbHoe YpaBHEHHE W MOCTPOWTE MHTETPATbHYIO KPHUBYIO.

12.Pemmre HOpMaIbHYIO cHCTeMY nupdEepeHIMalIb HBIX YPaBHEHHIA

13./lalire xapakTepUCTHKY MECTa W 3HAUCHMsS pa3/iesia Teopus pAJIOB B aHalM3e U
MOJIEJIMPOBaHUN TIPY PEILeHUH NMPO(eCcCHOHANBHBIX 3a]ad.

14.Halinure 4 nepBhIX YJIeHA psjia Mo 3aJaHHOMY OOIIEMY YJICHY.

15.Haiinure dopmyiry o01mero ujeHa psa.

16.Vcnionb3ys npmHak JlamamOepa, uccieylre CXoauMoCTh psjia.

17.Acnonb3ys mpmHak JleiiOHuila, uccleayiTe CXOINMMOCTHh 3HAKOYepemyIoIIerocs
psna.

18.Haiinure npomMeKyToK CXOIMMOCTH CTEIIEHHOIO psfa.

19.Paznoxwure B psaa MakiopeHa (QYHKIHFO.

20./laifre XapakTEepUCTHKy MeCTa M 3HAYCHUs pa3/ieia Teopus BEpOATHOCTEH U
MaTeMaTudeckass CTaTUCTHKa B  TEOPETHUYECKOM U OKCIIEPHMEHTaIbHOM
UCCJICIOBAaHUH TIPY PEIeHHM TNpo(eCCHOHATBHBIX 3a7ad.

21.Bpiunciure coyeTaHus, pa3MeIleHus], IEPECTAHOBKH.

22.Haiinure BEpOsSTHOCTH COOBITHSA A, €ClIu.

23.HaiiTm BEpOSTHOCTH COOBITHS A, WCIONB3YS TEOPEMBbI CIIOKCHUS M YMHOMCHUS
BEPOSATHOCTEM.

24.Haiitu BEpOSITHOCTH COOBITHS A, UCTIONB3Ysl (POPMYITy TIOJTHOH BEPOSTHOCTH.

25.Haifru BeposTHOCTH coOBITHS A, ucnonsiys (opmyny baiieca.

26.Haiitn 3aKoH pacnpeaenaeHuss JUCKPETHOW CIy4alHOM BEJIMYMHBI.

27.0npenenurs MaTeMaTHIECKOe okuanue U aucnepcuto CB.

28.06paboraiire BEIOOPKY.

29.Beienure MHTEpBabl TPYMIMPOBAHUS B BHIOOpPKE.

30.Halinure TodedHbIE OLICHKH MapaMeTpoB pactpeaencHus CB.

31./Jlaiire NOHATHE KOMIUICKCHOIO YHCJIA.

32.JlaifTe XapaKTepUCTUKY OCHOBHBIX JE€MCTBHUM HaJ KOMIUIEKCHBIMH YHCJIAMMU.

33.JlaiiTe XapaKTEPUCTHKY 3JIeMEHTAPHBIX (DYHKIMIA KOMIUIEKCHOTO TIEPEM ESHHOTO.

34.Ilepeuncnure mnpaBwia auddeperimpoanus OKII. TIpoBepbTe 151 TpHBEISHHOM
OKII Brinonmnenue ycsosust Komm-Pumana.

35.Ilepeuncnure mnpaBwia wuHTerpupoBanus OKII. IIpouHTerpupyiite NpUBEICHHYO
OKII.

1.MecTo WHTErpalbHOrO HCYHWCICHUS B aHalM3e W MOJCIUPOBAHMM TPH PEIICHUN
npoeCCUOHANTBLHBIX 3a/1a4.

2.Ilonatre mepBooOpa3zHOM (YHKIHH, HEONPEICICHHOTO HWHTETpaja W €ro CBOWCTB,
TaOJIMIy MHTETPaJioB.

3.MeTonbl  BBIYHCICHWS  HEONPEJCIICHHOTO  HMHTEeTpala  (HemocpeJCTBEHHOES
WHTETPUPOBAHKE, TOACTAHOBKOW, TIO YACTSIM).



4. MeTOoANKY MHTETPUPOBaHMSA BBIPAXKECHUH B BHIE PalMOHAIBHBIX JIPOOECH.
5.MeToauKy  WHTETPHPOBAHUS  BBIPAXKCHUM, COAEPXKAIIMX  TPUTOHOMETPUYECKHE
(yHKIwn.

6.MeToauKy MpUMEHEHNsI YHUBEPCAJILHON TPUTOHOMETPHUIECKON TOCTAaHOBKU.

7.MeToauKy VHTETPUPOBaHUsS BBIPAXKCHUH, COAEPXKAILUMX HMPPALMOHAJILHOCT U.
8.IlonsiTHEe oMpeneNeHHOr0 MHTETpajia Kak Mpejesia HMHTerpajbHbiXx cyMM. CBoOWCTBa
OIPEJIEJIEHHOTO HHTErpaa.

9. ®opmyny Hrerorona-JlenOnma.

10.MeTonbl BBIYHCJICHUAI OIPEIEJIEHHOTO HHTETpaia (HemocpeICTBEHHOE,
MOJICTAHOBKOM, MO 4acTsM).

11.IIpwioxkeHust ~ ONMpPEeJENICHHOr0  MHTETpajia B  aHAIMBE U MOJCIMPOBAHUM:
BBIUMCJICHHE IUIOMAM IUIOCKOM (GUrypbl, 00beMa Tella BpalleHus, JJIMHbl KPUBOM.
12.ITonATHe HECOOCTBEHHBIX MHTETPAJIOB 1-TO M 2-TO PONOB.

13.1TonssTe nBoiHOro wmHrerpana. CpoiicTBa. Ilepexon oT JeKapTOBBIX KOOPAWHAT K
HOJSIPHBIM Y IWIMHAPUYECKUM  KOOp/IMHATAM.

14.IlonsiTue TpoiHOro muTerpana. CpoicTBa. Ilepexom OT JAEKapTOBBIX KOOPAMHAT K
IWIMHAPHUYECKUM | C(PpepudecKuM KOOpAHHATAM.

15.MecTo Teopur OOBIKHOBEHHBIX nu(p(epeHImaTbHBIX YpaBHEHHH B aHAIM3E U
MOJICJIMPOBAHIN TIPY PEIIeHHH TPOo(eCCHOHATBHBIX 3a1ad.

16.ITonsiTre nuddepeHImaTLHBIX ypaBHEeHHH 1-r0 mopsaka u 3anaun Komm.
17.0npenenenve JuHEWHBIX JU(PEpPeHIMANIBHBIX YPaBHEHMM IEpBOr0  IOPSIKA.
Metonuky pemeHuidi MeToaoM bepHyllln M METOmOM Bapualii MNPOM3BOJIBHBIX
HOCTOSIHHBIX.

18.0mpenenenrie OMHOPOIHBIX AUDGEPEHIMATLHBIX YpPaBHEHH TIEPBOTO TOPSIKA.
19.Knaccer nuddepeHimans HbIX ypaBHEHHM, JOMYCKAIOMIMX TMOHIKEHHE TOpsIIKa.

20.ITonsiTHE  OMHOPONHBIX  JMHEWHBIX  JHU(QEepeHIMaIbHBIX  YpaBHEHHH  BTOpPOTO
TOpSIKA C TIOCTOSIHHBIMH KOd(uiie Hramu, OOIIETO PeICHUS.

21.0mpenenenyie  CTPYKTYpbl — OOINETO  pEIICHUS  JIMHEHHOrO  HEOXHOPOIHOTO
nudhepeHIat, HOro  ypaBHEHUS.

22.0mnpeneneHie JMHEWHBIX HEOTHOPOIHBIX AU(depeHIMaTbHBIX YPaBHEHH BTOPOTO
MOpsI/IKa € TOCTOSTHHBIMM KO((PUIMEHTaMU C TpaBOW YacThIO CHEIHMAIBLHOIO BUAA.
MeTon HeonpeIeNeHHbIX Kod(duIme HTOB.

22.Metonbl pemieHuss cucteM AuddepeHIMaNbHBIX YpaBHEHHH TpU aHaIM3e U
MO/1E€JIMPOBAHUH.

23.Mecto TeopuM psAAOB B AHAIM3E U MOJEJIMPOBAHMM IPU  PELLEHUU
MPoPeCCUOHANTLHBIX 3a/1a4.

24.0OmpefiesieHrie YMCIIOBBIX PSJIOB U OCHOBHBIE ompejaeseHus. [IoHATHS CXONMMOCTH U
CYMMBI psijia.

25.0mpenencHue  3HAKOMNOJIOKUTENbHBIX  PAJOB M JOCTaTOYHBIX  IPU3HAKOB
CXOIMMOCTH.

26.0mpeienieHHe 3HAKONIEPEMEHHBIX PSJIOB, a0COMIOTHON W YCJIIOBHOM CXOIMMOCTH.

27.0npenencHue npmHaka JlenOHuia.

28.IlonATHE CTENEeHHBIX PsIOB M (POPMYIMPOBKY TeopeMbl AOers.

29.0mpenenenus psapos Teiopa u MakiopeHa.

30.MeTonuky pasyiokeHus (DYHKIWMIA B CTETICHHBIC PSBI.

31.Mecto TeopuM BEpPOATHOCTH B TEOPETHYECKOM U  OKCIIEPUMEHTAJIbHOM
UCCIIEIOBAaHMM TIPY PeIleHMH NpoQecCHOHABHBIX 3a]ad.

32 Knaccudukaimro coobiTuil. [ToHITHS CyMMBI, MPOM3BEACHUS COOBITUMN, UX CBOWCTB,
rpaduaeckoro npeacrasienus. OnpeeneHuss BEpPOITHOCTH.

33.@opmMynbl CIOKEHHS W YMHOXKCHUST BEPOSTHOCTEH COOBITHIA

34.Cxemy bepHymm noBTopHbIX McnblTanuid. ®Popmyna bepHymum.

35.JIokalibHYI0 M HHTETpajibHYyl0 Teopembl Jlamaca.



36.@opmyiy monHOW BeposTHOCTH, Gopmyna baiieca.
37.3ak0oH pacmpeniesieHlsT BEpOSTHOCTEH JUCKPETHOM CITydaiHOW BeJmuuHbI. [loHSATHE
4yucaoBbIX xapakTepuctuk JICB.
38.YUucnoBble XapaKTEPUCTUKU HENPEPBIBHBIX CIydailHbIX BEJIMYUH.
39.3aKoHsl pacnpeeseHus: OMHOM HAJIbHBIH, Ilyaccona, PaBHOM €PHBII,
NOKa3aTeJIbHbIM, HOPMaJIbHBIM.
40.Mecto MaTeMaTHYECKOHM CTAaTUCTUKA B TEOPETHMUYECKOM U D3KCIIEPUMEHTAIHHOM
HCCJICJIOBAHUM TIPH PEILEHNH TNPO(eCCHUOHANTBHBIX 3aj1ady.
41.IlonATHE CTATUCTUYECKOTO paclpe/eseHHs] BHIOOPKH, TMOJMIOHA U THCTOIPaMMBI.
CratucTHdecKue OLEHKH MapaMeTpoB pacipe/ieIeHus.
42.MeTonuKy  TIPOBEPKHM  CTATUCTHYECKMX  rumnore3.  [lomaTtus  HyneBol U
KOHKYypupytoleii rumore3. OummoOku runore3 1-ro u 2-ro poaa.
43.Kpurepun OICHKU HYJIEBOW THIOTE3bI.
44.9neMeHTbl TEOPUH KOPPETISIHN.
Ymers
1.0mpenenaTb METOJUKY HCIIONB30BAaHMSI WHTETPAJILHOTO WCUMCJICHHS B aHAME U
MOJICJIMPOBAHMN TIPU PEILeHHH TPOo(eCCHOHATBbHBIX 3ajad.
2.Mcnonb30BaTh METO/IbI BBIUNCIICHHS HEOIIpe 1eJIEHHOI O UHTEerpana
(HEenocpeACTBEHHOE HMHTEIPUPOBAHUE, IMOJCTAHOBKOM, MO YaCTSIM).
3.UHTerpupoBaTh palioHaJIbHBIE JTPOOH.
4 VlarerpupoBaTh BBIPAKEHUs, COIEpIKaIlUe TPUTOHOMETPUYECKHE (DYHKIIHH.
5.Mcrnonb30BaTh YHUBEPCAJIbHYIO TPUTOHOMETPUUECKYIO TMOACTAHOBKY.
6.1HrerpupoBaTh MppalMoHab HOCTH.
7.BBIYHCIATH ONpPEICJICHHbIA MHTETPAaL.
8.Mcnonb3oBaTh Gopmyiy Herorona-Jleionmma.
9.V cnons30BaTh METOJEI BEIYHCJIEHUNA OIPEIEJICHHOTO WHTEeTrpaia
(HEenocpeACTBEHHOE, TIOJICTAHOBKOM, IO YacCTAM).
10.Mcnonb30BaTh ONpeENe€HHbI MHTErpaj B €ro NpWIOKEHMSIX.
11.BbIuucisITh HECOOCTBEHHbIE MHTETPajbl 1-T0 M 2-TO pONIOB.
12.BbryucsaTh ABOMHBbIE uHTErpasibl. l[lepexomurh OT JEeKapTOBBIX KOOPAWMHAT K
HOJSIPHBIM Y IWIMHAPUYECKUM  KOOpIMHATAM.
13.BpiuncnsaTh TpoiHble uHTErpaibl. llepexonurs OT JEKapTOBBIX KOOPAMHAT K
IWIMHIPUYECKUM U C(HepUIeCKUM KOOpJIMHATAM.
14.0mpeensiTh METONMKY WCTIONH30BaHKS Teopud IudPepeHIaIbHbIX ypaBHCHUNA B
aHaJM3e M MOJIEJIMPOBAHUM TPU peIleHUM MPOoQeCcCHOHAIBHBIX 3aj1ad.
15.Pemats auddepenimansapie ypaBHeHus 1-ro mopsiika, 3aaaun Ko
16.Pematy smHelHble auddepeHImanbHble YpaBHEHMS NEPBOrO TOpAJKa METOI0M
bepHymum 1 MeTonOM Bapualy MpOU3BOJIbHBIX TMOCTOSHHBIX.
17. Pemats ogHOpoaHsie auddepeHimansHple YpaBHEHHST TIEPBOrO TOPSIKa.
18.Pemate auddepenHimanbaple  ypaBHEHUs, JOIMYCKAONME MOHIKEHUE MOPSIIKa.
19.Pemiats onHOpOAHBIE JMHEWHbIE AM(dEepeHIMaIbHbIe YpaBHEHMSI BTOPOrO MOpsKa
C MIOCTOSIHHBIMU KO3((puIIMeHTaM .
20.0mpenensaTb  CTPYKTYpy  OOLIEr0  pelleHus  JIMHEHHOTO  HEOJAHOPOIHOTrO
nuhepeHIans HOro  ypaBHEHHS.
21.Pematp JMHEHHBIE HEOAHOpPOAHBIE JHUPQEpEHIMATbHbIC YpPaBHEHUS BTOPOIO
NIOpSZIKA C TIOCTOSTHHBIMU KOA(/(UITHE HTAMH C TPABOM YaCThIO CTICTHAIBLHOTO BHUIA.
22.Wcnonb30BaTh METOJ HEOMpPEAEIEHHbIX KOd(uIIre HTOB.
23.PemaTh cuctemsbl AupQepeHIMaIbHbIX YPaBHEHHIL
24.0mnpenensiTb METOAUKY MCTIONB30BAHUSI TEOPUM PSAJIOB B aHAIM3E€ M MOJIEIMPOBAHUU
IpY PEeLICHMM MPOPECCUOHANIBHBIX 3ajad.
25.MccnenoBaTh Ha  CXOAMMOCTH  3HAKONOJIOXKHTEJbHbIE  psiabl.  Omnpenensirsb
CXOIUMOCTb ¥ CYMMY pAJia.



26.Mcnonb30BaTh 1OCTATOYHBIE PU3HAKU CXOAMMOCTH.

27.UccnenoBaTh Ha CXOAMMOCTH 3HAKONIEPEMEHHBIE PSJIBI.

28.Mcnonb30BaTh Npm3HaK JlelOHuIa.

29.WccrnenoBaTh Ha CXOJUMOCTD CTEIICHHBIE PSJIBI.

30.Pa3narath (yHKIMM B CTCIICHHBIE PSIZIbI.

31.Pa3narath QyHKIMM B TpUTOHOMETpHUECKHE psabl (psaabl Dypbe).

32.Pemarh THNOBBIE MHXEHEPHBIE 3aJadd C HCIOIb30BAHUMEM pPAa3JIOKeHUs (DYHKLMI B
CTENEHHbIE U TPUTOHOMETPUYECKUE PSIIIbI.

33.0mpenenars METOAMKY HCIONb30BAaHKWS TEOPUM BEPOSITHOCTEM M MaTeMaTH4deCKOM
CTAaTUCTUKH B TEOPETHMUYECKOM U SKCIIEPHMEHTAJIbHOM MHCCIIEIOBAaHMU TPU PELICHHN
npo(eCCHOHAIBHBIX 3a/1ad.

34.KnaccudummpoBaTb COOBITHSA.

35.Mcnonb30BaTh pa3aMuHbIE ONPEIEJICHUSI BEPOSITHOCTH.

36.Mcnonb30BaTh (GOPMYJIBI CIIOKEHHS W YMHOXKECHUSI BEPOSTHOCTEH COOBITHIA

37.Ucnonb30BaTh cxeMy bepHyiM MOBTOPHBIX HCHBITaHWA U Gopmyiy bepHysm.

38.Mcnonp30BaTh JIOKaJbHYIO M MHTETpajbHYIO TeopeMbl Jlarmaca.

39.Mcnonb30BaTh (opMyiTy MOJMHOM BeposTHOCTH, dopmyiy balieca.

40.Ucnonb30BaTh 3aKOH PACIpPEIC/ICHUS BEPOSTHOCTEM JIMCKPETHOM —CiydaiHOM
BeIMuMHbl. Haxonurp 4ucioBble XapaKTEPUCTHUKH.

41.Haxonurb 4HCIIOBbIE XapaKTEPUCTUKU HENPEPBIBHBIX CIydailHbIX BEJIMYMH.

42 .Vlcrionb30BaTh 3aKOHBI pacHpeiesieHns HeNMPEPhIBHBIX CITyYaWHBIX BEJIMYMH.

43.11300pakaTh MOJIMIOH U TUCTOTPAMMY.

44.0npeensiTh CTaTUCTUYECKHE OLEHKU NapaMEeTPOB paclpelesICHNs.

45. I1poBepaATh CTAaTUCTUYECKHUX THIIOTE3.

46.BpiiBUraTh HYJIEBYIO M KOHKYPUPYIOILYIO THIIOTE3bI.

47.0npeaensTh omMoku 1-ro u 2-To poja.

48. Vcrnonp30BaTh KPUTEPUN OLICHKUA HYJIEBOW THIOTE3BI.

49.Vcrionb30BaTh MEMEHTHI TEOPUH KOPPEIISLIHNL

Bnaners

I.MeTtogukaMM  WCHOJIIB30BAHMS ~ MHTETPAJILHOIO  WCYHUCIICHMST B aHaum3e M|
MOJIETIMPOBAaHMM TIPY PEILCHHN NMPO(eCCHOHANBHBIX 3a7ad.

2.CpoifcTBaMH ¥ TaOJMIIEH HEOIPEEICHHBIX HHTETPAJIOB.

3.MeTonaMu BIUHCIICHUSI HEOMPEIEICHHOTO HHTErpasa.

4.MeTonaMu BIYUCIICHU OMPEAEJIEHHOr0 HMHTerpala.

5.MeTtonaMu BEIYUCIICHUST KPATHBIX MHTETPAJIOB.

6.HaBblkamMu nepexofa OT JEKapTOBBIX KOOPAMHAT K MOJSPHBIM M IWIMHAPUYECKUM
KOOp/IMHATAM TPH BBIYUCIICHUM KPATHBIX MHTErPajoB..

7.MeToaukaMu WCTIOJIL30BaHUA Teopud JUMDGEPeHIMAIBLHBIX YPAaBHCHHI B aHAIM3E M
MOJIEJIMPOBAaHMU TIPY PEILeHUH NMPO(eCcCHOHANBHBIX 3a]ad.

8.Meronamu pemeHust 1uddepeHImaIbHBIX ypaBHEHHI 1-To mopsiaka.

9.Metonamu pemeHuss AuddepeHIMANIBHBIX YpaBHEHUH, TOMYCKAIOMIUX TOHWKEHHE
nopsiJiKa.

10.MeTogamMu peuieHust OIHOPOAHBIX JIMHEHWHBIX AU(pQPEepeHIMaIbHBIX — ypaBHCHUN
BTOPOTO TOPsI/IKA C MOCTOSTHHBIMU KO3(h(uIe HTaMu.

11.MeTtonom HeomnpeaeaeHHbIX Ko3(duiye HTOB.

12.MeTtonamu pemernst cucteM auddepeHIatbHpIX  YpaBHCHHUI.

13.MeTonukaMy WCHONb30BAHMA TEOPUHM PAJOB B aHAIM3E WU MOJIEJIMPOBAHMU TIPU
peleHr NpoecCUoHaNbHBIX 3aaad.

14.0cHOBHBIMH  ONpeJICJICHUAMUA ~ TE€OpUH  psiAoB.  JlOCTAaTOYHBIMM — TpH3HAKAMU
CXOIMMOCTH.

15.ITpmnakom JleiOnuma.

16.Teopemoii AGes.



17.Ilpuemamu paznokeHust (QYHKIWMH B CTETICHHBIE PSIZIbI.

18.MetoqukaMu  WCHOJIB30BAHUA  TEOPUM  BEPOSTHOCTEM W MaTeMaTHYECKOU
CTaTUCTUKH B B TEOPETHMYECKOM M OKCIEPUMEHTAJIbHOM HCCIEAOBAHUM IpU
pelieHn npodeccHoHaIbHBIX 3aj1ady.

19.®opMynamMu CIOKEHUST 1 YMHOKEHUS BEPOSITHOCTEH COOBITHIA.

18.Cxemoii bepHym noBTopHbIX HcTbITaHuid. Dopmynoit bepHym.

19.JIokanpHOM M MHTETpaJIbHON Teopemamu Jlarmaca.

20.®opmyIoi TIONMHOW BepOSTHOCTH, GopMyioi baiieca.

21.MeronvkaMy TIOCTPOEHMsSI 3aKOHAMM paclpeleleHUs BEPOATHOCTEHW JUCKPETHOU
CITy4yailHOM BEJIMYHHBI.

22.MeTonuKkaMu pacyeTa YHCIIOBBIX XapaKTEPUCTHK HEIPEPBIBHBIX  CIIy4aiHbIX
BEJIMY MH.

23.MeronvKkaMM TIOCTPOEHMSI 3aKOHOB pacCIpe/ENICHUs] BEpOSTHOCTEN HETPEpbIBHON
CITy4yailHOM BEJIMYHHBI.

24.MeTtonvKol MOCTPOEHUs TOJIWTOHA W FHMCTOTPAMMBI.

25.MeTonuKkaMu pacueTa CTaTUCTHIECKHUX OICHOK MapaMeTPOB pacTpe 1eIICHI.

26.MeTtonvkoi NMPOBEPKH CTATUCTHYECKUX TUIIOTES.

27.251eMeHTaMU TEOPUN KOPPEIISLIUH.

IToBbIlIE HHBIH YPOBEHb

Bompocs! (3agaua, 3aganue) it POBEPKU YPOBHS O0Y4EHHOCTH

1./lalire XxapaKTepUCTHUKYy MECTa M 3HA4Y€HHs pa3jelia HWHTErpaibHOrO HMCUUCIICHUS B
aHaJl3e U MOJICJIMPOBAHMU TIPH PelleHMH Mpo(eCCHOHATbHBIX 3aj1au.

2.Haiinure HEOIIPE 1€ JIC HHBII HHTETpan METOAO0M HETIOCPEICTBEHHOTO
WHTETPUPOBAHUS :

3.Haiinure HeonpeaeaeHHbIII UHTErpajl METOOM IMOACTAHOBKU

4.Haiigure HeoNpeaeIeHHbI MHTErpaJl METOIOM MHTETPUPOBAHUA TIO YACTSIM:

5.Haiinure nepBooOpa3Hyt0 paroHATLHON ApoOu

6.Haiinure nepBooOpa3Hyt0 TPUTOHOMETPUIECKOTO BBIPAYKEHUS.

7.Hannure onpeneneHHbli UHTerpall:

a)METO/I0M HETIOCPEICTBEHHOTO MHTETPUPOBAHUS;

0)METOIOM TIO/ICTAaHOBKH;

B)METO/IOM MHTEIPHPOBAHMS IO YaCTSIM;

8.Brrurciure miomanb GUrypsl, OrpaHMueHHON JHMHUSMH. BBINONHUTE PUCYHOK.

9.laifre XapaKTepUCTHKYy MECTa M 3HaueHus pasnena nuddepeHmaibHble ypaBHEHUS
B QHAJIM3E€ U MOJIEJIMPOBAHUM TpU PEIICHUH TpodecCHOHAIbHBIX 3ajaad.

10.Penmre npuBeieHnbie nudepeHmaibHble YpaBHEHHS.

11. Penmre nuddepeHimanbHOE ypaBHEHHE U TIOCTPONTE MHTETPABLHYIO KPUBYIO.

12.Pemmre HOpMabHYIO cHCTEeMY IHpQepeHIMAIbHIX YPaBHEHHIA

13./lalire xapakTepUCTHKYy MECTa M 3HAYEHMS pa3jiesia Teopus psJIOB B aHA3E U
MOJIEJIMPOBaHNN TIPU PEILIeHNH Mpo(eCcCHOHAIbHBIX 3a/1ad.

14.Haiinure 4 nepBbIX 4iieHa psija Mo 3aJaHHOMY OOIIEMY HYJICHY.

15.Hatinure dopmysy oOimero 4ieHa psaa.

16.Vcnions3ys npmHak [lamamOepa, uccneaylre CXOAUMOCTh psifa.

17.Vcnionb3ys mpu3Hak JlelOHuila, WCCIenylHTe CXOAUMOCTH 3HAKOYEPEIYIOIIETOCs
pszaa.

18.Haiinure mpoMeKyTOK CXOIMMOCTH CTENEHHOIO psija.

19.Paznoxure B psag Makiopena (yHKIHEO.

20./laifre XapakTEpUCTHKy MeCTa W 3HAYCHWsA pasjeia Teopus BEpOATHOCTEH U
MaTeMaTudeckass CTaTUCTUKA B  TEOPETHUYECKOM U 3KCIEPUMEHTAILHOM
UCCIIeIOBAHUH TIPU PelleHMH TMpo()eCCUOHANTBHBIX 3aj1ad.

21.Bpiunciure coyeTaHus, pa3MelleHus], IEPeCTAHOBKU.

22.Haiinure BEpOSITHOCTH COOBITHS A, €CITN.



23.Haiitu BEpOATHOCTH COOBITHSI A, HUCTONb3YysS TEOPEMbI CIOKEHUS M YMHOKEHUS
BEPOSITHOCTEH.

24 Haiftu BEpOSTHOCTH COOBITHS A, UCTIONB3YST (OPMYITy TIOJTHOW BEPOSITHOCTH.

25.Haiftu BeposiTHOCTH COOBITHS A, ucTionb3yst dopmyiy baieca.

26.Haiiru 3aKkoH pacrpeieieHus] JUCKPETHOM CydailHOW BEJINYMHBI.

27.0npenenurb MaTeMaTHYECKOe Okumanve u auctepcuro CB.

28.00paboraiire BEIOOPKY.

29.Bpinenure MHTEpBaJbl TPYIIMPOBAHKST B BHIOOpPKE.

30.Haiinure ToueuHble OLIEHKU NapaMeTpoB pacnpeneseHus CB.

31.[aiire NOHITHE KOMIUIEKCHOIO YHCJIA.

32.JlaiiTe XapaKTepPUCTUKY OCHOBHBIX JE€WCTBHUM HaJ KOMIUICKCHBIMH YHCJIAMMU.

33.[laliTe XapaKTEepPHUCTHKY AJIEMEHTAPHBIX (YHKIMHA KOMIUIEKCHOTO TIEPEMEHHOTO.

34.Ilepeuncnure mnpaswia auddeperimpoannst OKIIL. ITpoepbre nist mpHBeaeHHON
OKII Bemonnenue ycnoBusa Komm-Pumana.

35.ITepeuncnure mpaBwia wHTerpupoBanus OKII. IIpouHTerpHpyiiTe NpUBEICHHYO
OKITI.

1. Kputepuu onieHUBaHUsI KOMIIeTeHI[H i

OLeHKa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CJIM OH 3HAaeT: MaTeMaTHYeCKud S3bIK;
MaTeMaTHIECKYyI0 CUMBOJMKY M UMEET JIOTOJHUTENIbHbIE 3HAHKS JJIS1 TIOCTPOCHUSI MaTeMaTHUYECKHIX
MoOneNiel; METOIbl aHalM3a M MOIENHPOBAaHMSA, TEOPETHUUYECKOr0 M AKCIEPUMEHTAIBLHOTO
UCCIIeI0BaHM,

YMEET: peliaTh HeCTaHAapTHhIE MaTeMaTHYECKHE 3aJayi, UCMONb3yeMble B CBOEH NpeaMeTHOU
obnacty; oOpabaThIBaTh  AMIMPHMUECKHE W AKCIEPUMEHTANIbHbIE  JlaHHbIC, MPUMEHITh
COOTBETCTBYIOIIMH (DM3UKO-MAaTEMaTHICCKUI armapar;,

BJIAACCT. MAaTCMATUICCKUMH, CTATUCTUICCKUMHU U KOJIMYCCTBCHHBIMU MCTOJaMU PEUICHUA THUIIOBBIX
WIKEHEPHBbIX ~ 3aJla4y;  METOJaMM  aHajium3a M MOJECJMPOBaHMS, TEOPETHYECKOro U
AKCTIEPUMEHTAJILHOTO KCCIIEAOBAHMS TPH PEIleHnH MpodeccHoHaIbHBIX 3a/ad.

OneHKa «XOpOLIO» BBICTABISIETCSA CTYJEHTY, €CJIM OH 3HAET: COAEpXKaHUE W 3a/auM JUCLMIUIMHBL;
0a30ByI0 YacTh Marepuajia JUCLMIUIMHBI, MATEMAaTHYECKUH SI3bIK; MATEMaTHUECKYI0 CUMBOJIUKY U
uMeeT 0a30Bble 3HAHUA JJIS IOCTPOSHUSI MAaTEMAaTHYECKUX MOJIETeH;

YMEET: NMPOU3BOAUTH 0a30BblE NEHUCTBMS HAJl YHCIAMU; pelllaTh HECTAHAAPTHbIE MAaTEMaTHYECKUE
3a/lauy, WCTONb3yeMble B CBOEH mpeaMeTHoil obnacty; 00pabaThiBaTh SMIMPUYECKHE U
HKCTIEPUM EHTAJIbHbIE JTAHHBIE;

BIIAJIC€T: MUHIMYMOM TIOHSATHA W TEPMHHOJIOTHHM; CHUCTEMOW TOHATHHA W ONpeesieHH y4deOHoH
JAUCIMIUIMHBI, MAaTEMAaTHUICCKUMH, CTATUCTUUCCKMMH W KOJIMIYCCTBCHHBIMHU METOAAMU PCUICHUA
THIIOBBIX HMHJKCHCPHBIX 3aJady.

OneHKa «yJIOBIETBOPUTEIILHO» BBICTABIACTCS CTYICHTY, €CJIM OH 3HACT: COACp)KaHWE W 3aJadyu
JTUCIMIUTMHBI; 0a30BYIO 9acTh MaTepHaja JVCIHIUIMHBI,

YMEEeT: MPOM3BOJUTH Oa30BBIC MEWCTBUS HAJ YKCIAMU; PEIIaTh TUMOBBIE MAaTeMaTHIECKHE 3a1aul,
BJaJICeT: HABbIKAMU TIOMydeHus HHOOpPMAIMKM W3  pa3HbIX WCTOYHUKOB; TMOHATHSIMU U
TEPMHHOJIOTHEH; CHCTEMOM MOHATHM OmpeeeHd Y4eOHON JUCIMIUTIHBI,

OLeHKa «HEYTOBJICTBOPUTEIIHLHO» BBICTABIACTCS CTYACHTY, €CJIM OH 3HACT: COACp)KaHUE W 3aJa4u
JUCUMIUTMHBL;

yMeeT: MPOM3BOAUTh Oa30BbIC NEUCTBUS HAJ YHCIAMU,

BJIAJICET: MUHUIMYMOM TMOHATHA M TEPMHHOJIOT W

2. Onucanme MKAaJbI OllCc HUBAHUA



[MpomexxyrouHast arrectammsi B ¢opMe D3K3aMeHa MpeAyCMaTpUBAcT MPOBEICHIE
0o0s3aTebHONM  DK3aMEHAIFIOHHOM Tmpoueaypel W oneHmBaercsa 40 Oammamu w3 100.
MunnmansHOe KOMMYECTBO OaiioB, HEOOXOAMMOE [IJIsl JOMycKa K 3K3aMeHy, COCTaBisieT 33
6ama. [lonoxxurenbHbI OTBET CTYAEHTA HAa SK3aMEHE OLIEHMBAETCS PEUTHMHIOBBIMU OajiaMu B
nuamazone ot 20 mo 40 (20<S.;<40), omenka wmeHbmie 20 O0awiOB CcyHTACTCA
HEYZ0BJICTBOPUT €JIbHOM.

[IIkaa cOOTBETCTBUS PEUTHHIOBOro OaJuia 3K3aMeHa S5-0aulbHOW CHUCTEMeE

PeliTHHIOBBIN 02J171 IO TUCIUILINHE OueHnka nmo 5-0aJJIbHOI cUcTEeMe
35-40 OTIN4HO
28 - 34 Xoportio
20 — 27 Y I0BIIETBOPUTENTHHO

3. MeToauyeckue MaTepHAJIbl, ON peAeIsIIoIIMe NPoLe1yphl Olle HUBAHUS 3HAHU I, yMe HUH,
HABBIKOB H (WJIM) ONBITA [JEATEJHLHOCTH, XAPAKTEPHU3YHIIHUX ITanbl (OPMHPOBAHHSA

KoMIIe Te HIMH

ITpouenypa npoBeneHUs 3K3aMEHa OCYLIECTBISIETCS B COOTBETCTBMM C llonokenuem o
MPOBEJCHUM TEKYILETO KOHTPOJISI YCTIEBA€MOCTH U TMPOMEKYTOUHOM aTTeCTalMy 00YyJaroUMXcs o
o0pa3oBaTeNbHBIM TporpaMmam Beiciiero oopasoBanusi B CKOY — mporpammam OakanaBpuata,
nporpaMMaM CHelMaIuTeTa, porpaMMaM MarucTpaTypbl.

B »9k3aMeHalmoHHBI OWiIeT BKIIOYAIOTCS [JBa TEOpeTHMUECKHX 3azaHus (0a30BbIi U
TIOBBIIICHHBIN YPOBEHB) U J]Ba MPAKTUYECKUX 3aaHus (0230BOr0 U MOBBIIICHHOTO YPOBHEH).

J1y1s1 moAroTOBKY 10 OMIeTY OTBOAUTHCA 1 acCTpOHOMUYECKUi yac.

IIpy moAroToBKe K OTBETY CTYACHTY IPENOCTABISAETCS IPABO IOJIB30BAHUSA CIPAaBOYHBIMU
MaTepHajaMH, KaJIbKyJIITOPOM.

[Tpu npoBepke MpaKTUIECKOTO 3aJaHUsI, OIICHUBAIOTCS:
-METOJI peIICHHUS 3a1aHIS;

-TOJTXOT;

-TOYHOCTh Pac4eTOB;

-TI0CJICIOBATEIBHOCTh M PAIMOHATIBHOCTH BBITIONTHCHHIS.

CocTaBuTeb A .B. ITamxkoBckuit
(moanuce)

« » 2020 r.




MUHUCTEPCTBO OBPA3BOBAHMSA U HAYKU POCCUMCKOM ®EJIEPALIMHA
denepanabHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30oBaTelIbHOE
YUPEKIICHHE BBICIIETO 00Pa30BaHMUS
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHbBIN YHUBEPCUTETY
HeBuHHOMBICCKMIT TexHONMOrmdeckuii MHCTUTYT ((puman) CKDOY

YTBEPXAIO:
W.o. 3aB. kadeapoit [ uM/]
___A. B. IlamkoBckuii
« » 2020 .

Bonpocs! ajs1 codece1oBaHus, epevYeHb JUCKYCCHOHHBIX TeM JJ KPYIJIoro
cToJIa

IO AUMCHUIIIIMHEC MaTEMAaTHKa

ba3oBblii ypoBeHb

MaTpuipl 1 Onpe 1S IUT eI,

1. Yto HazpIiBaeTCS MaTpUICi?

2. Yro Ha3bIBaETCS MATpPULICH-CTPOKOH, MaTpHIEH CTONOIOM?

3. Kakue maTpuilpl Ha3bIBAIOTCS MPSIMOYTOJIbHBIMHY, KBaJApaTHBIMU?

4. Kakue MaTpHuIlbl Ha3bIBAIOTCS PaBHBIMU?

5. UTo Ha3pIBaeTCs IIABHOM JUATOHAJIBIO MATPHIIBI?

6. Kakas maTpuiia Ha3pIBae€TCsl JUATOHAIHLHON?

7. Kakas MaTpwIia Ha3pIBaCTCsl €TUHIIHOM?

8. Kakas maTpwIia Ha3pIBaeTCS TPEYTOJILHOM?

9. YTo 3HaYUT TPAHCTIOHUPOBATH MAaTpPHILy?

10.  Yrto Ha3bIBaeTCs CyMMOM MaTpHIL?

11. UTo Ha3BpIBaETCS NMPOM3BEICHUEM MATPUIIBI HA YHCTIO?

12. Kaxk Haiitu mpomsBeieHHe JBYX MaTpHIL?

13. B 1ueMm coctout 00s13aTENILHOE YCIIOBHE CYIIECTBOBAHUS MPOU3BEACHUS MAaTpHIL?
14.  Yro Ha3bIBaeTCs ONpeAeIUTENIEM MaTPHIIHI?

15. Kax BpIMHCIIUTD OMpeaenTeNb TPETHEro MopsIKa Mo CXeMe TPEyroIbHUKOB?
16. UTo Ha3BIBACTCSI MUHOPOM ?

17.  Yro Ha3biBaeTCs anreOpandecKuM JONOJHEHUEM JIEMEHTA OIpPEAECIUTEIIs?
18. Kak pa3noxurs onpeaenuresb Mo deMeHTaM CTONOI@A WIH CTPOKH?

19. [Tepeuniciure cBOWCTBA ONpeEIUTEIIS.

20. Kaxkast maTpuiia Ha3bIBa€TCsl HEBBIPOXKIECHHON?

21. Kakast maTpuiia Ha3pIBaeTCsl OOpaTHOM MO OTHOIICHUIO K JJAHHOW?

22. KakoB anropurM HaxoxJIeHUS OOpPaTHOM MaTpHIIBI?

CucTeMbl JIMHEMHBIX YpaBHEHUIL.

1. Chopmynupyitre Tteopemy Kpamepa.
2. 3ammmre dopmyisl Kpamepa.
3. B uem 3akmouaetcsa meton ["aycca.



Bekropnas anre6pa.

©CoOoNOUR~WONRE
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WNhNPOOVWX N wddEO

UTo Ha3bIBAETCSI BEKTOPOM ?

UTto Ha3pIBaE€TCS JJIMHON BEKTOpa?

Kaxue BEKTOpbI Ha3bIBAIOTCS PABHBIMHU?

Kak cnoxurb nBa BekTopa?

Kaxk Haiitu pa3HOCTBH IByX BEKTOPOB?

Kakx yMHOXXUTH BEKTOp Ha 4KCIIO?

Kaxkue BeKTOpbI HA3bIBAIOTCS KOJUTMHEAPHBIMU?

Kak pa3inoxurb BEKTOp B IEKapTOBOM CUCTEME KOOPIAMHAT?
Uto Ha3biBaeTCs 6azucom?

UTo Ha3pIBaeTCs KOOPIUHATAMU BEKTOpa?

Kak Halitu koOpAMHATBEI BEKTOpA, 3aJJaHHOTO ABYMS TOYKAMU?

Kak naifTu nivHy BEKTOpa, 3aIaHHOTO JABYMS TOUKAMH?

Kaxk BpruncisieTcs AmHa BEKTOpa, 3a/IaHHOIO CBOMMM KOOpJIWHATAMMU?

Kak BBITIONHAETCS CIIOKSHHME W BEIYUTAHNE BCKTOPOB, 3aJ1aHHBIX CBOMMHA KOOpIII/]HaTaMI/I?
Kak yMHOXUTBH BEKTOp, 3aJ1aHHbII1 CBOMMH KOOpAMHATAMH, HA YHCIIO?

Kakum cBoiicTBOM 00J1a1at0T KOOPJMHATHI KOJUIMHEAPHBIX BEKTOPOB?

3ammmre (GOpMYIIBI JENICHUs OTPEe3Ka B JIAHHOM OTHOLICHHH.

3anmmre (GOpMYIIBI JEJICHUs OTPEe3Ka Ha JIBE paBHBIC YACTH.

UTo Ha3bIBACTCS CKASAPHBIM MPOU3BEICHUEM BEKTOPOB?

Kax BeruncnsieTcs cKajsipHOE MPOU3BEACHUE BEKTOPOB, 3a/IaHHBIX CBOMMHU KOOpAMHATaAMU?
Kakum cBoiicTBOM 00J1a1a€T CKaJIIPHOE TIPOU3BEICHUE BEKTOPOB?

Yemy paBHO CKaJIIPHOE MPOU3BEACHUE JABYX NEPIEHIMKY/ISIPHBIX BEKTOPOB?

Uemy paBHO CKaJIIpHOE MPOM3BEACHUE KOJUTMHEAPHBIX BEKTOPOB?

AHayuTraeckas reoMceTpus. KpI/IBBIC H IIOBCPXHOCTHU BTOPOI'O IOps KA.

Boo~Noak~wNE

0.
11.
12.
13.
14.
15.
16.
17.

UTo Ha3bpIBAETCS ypaBHEHHEM MPSIMON?

KakuMm ypaBHEeHHEM OIMMCHIBAETCS MpsSMasi Ha TIOCKOCTHU?

Kak 3ammcpiBaeTCsi KAHOHMYECKOE YpaBHEHUE MPSIMOit?

3amMimre ypaBHEHUsS OCEW KOOPJMHAT.

3amure ypaBHEHUsl MPSMBIX, NApPAJUICNBHBIX OCSM KOOPIMHAT.
Cdopmynupyiite mpaBWIO COCTABJICHHS YpaBHEHUs MPSIMOW Ha ITIOCKOCTH.
3anuimre ypaBHEHHE MPSMOM C YITIOBBIM KO3(QUIIKE HTOM.
Chopmynupyiite yclioBHUE MapaUIeIbHOCTH TPSMBIX.

Cdopmynupyiite yciioBHue MEPHEHIUKYTIPHOCTH TMPSMBIX.

Kak naift yrom Mexay npsmMbIMu?

KakuMm ypaBHeHHEM OIMUCHIBAETCS KpUBasi Ha IUIOCKOCTHU?

3amummre KaHOHMYECKOE YpaBHEHHE AIUIHICA.

Uto Ha3bIiBaeTCs 3KCUEHTpUcureToM 3umrca? KakoBa ero BenmuuHa?
Uemy paBeH 3KCUEHTPUCUTET OKPYKHOCTH?

3amummre KaHOHMYECKOE ypaBHEHHE THIEpOOJIb.

3ammmmre ypaBHEHHE PAaBHOCTOPOHHEH THNepOOIIb.

3anuimre KaHOHMYECKOEe ypaBHEHHE Napalolibl, TUPEKTPUCHI Mapadorbl.

MartemaTtndeckuii anamm3. OyHKIMU OXHOM MepeMeHHOM.

1. Yro Ha3pIBaeTCs MpUpAIICHUEM HE3aBHCUMOMN MEPEMEHHON U MpHpaleHHeM (QyHKIN?

2. Jaiire ompejesieHie HenpepblBHOM (yHKIMM. KakuMu CBOMCTBaMH Ha OTpe3Ke oHa obJiajgaeT?
3. Uto xapakTepu3yeT CKOpOCTb M3MEHEHMs] (YHKIMM OTHOCUTENHbHO H3MEHEHUs aprymeHra?
[aiire onpeesieHue MpOU3BOIHOM.



4. Kakass ¢yHkips HasbpiBaeTcs auddepenimpyemoir B Touke W Ha orpeske? Cdopmynupyiire
3aBHCHMOCTh MEKIY HETIPEPHIBHOCTHIO U AUD(PEPESHIMPYEMOCThI0 (DYHKIIN.

5. U3 xakux omnepammii CKIaJbIBaeTCs OOIIee TMPaBWIO HAXOKIACHHUS TPOM3BOIHON JIaHHOW
¢ysHkipm? Kak BBIYMCIUTH YACTHOE 3HAYEHUE MPOU3BOAHOM?

6. MO)KHO 1M BBIUHCIUTH TPOM3BOAHYIO JIOOOW  (PYHKIMM, TONB3YSACH  OMNpe/elicHUEeM
TIPOU3BOJTHOM?

7. Beimmmmre B TaOJMIly OCHOBHBIC TIpaBWwia M GopMyibl TuddepeHIMpoBaHusI  (yHKIIIA.

8. IloBTopure onpenenieHre CioKHONW (QyHKIMM. Kak HAWTH ee TpOM3BOIHYO?

9. KakoB reoMeTpudyeckuil CMBICH MpousBoAHON? Kak reoMeTrprdyecku OIpeleiuTh 3HaueHHe
MPOU3BOJHOM B TOYKE?

10. B geMm 3aximodaeTcss MEXaHUIECKUIA CMBICTT TIPOU3BOTHOM?

11. UTo Ha3bpIBa€TCS MPOU3BOAHOW BTOPOro HOpsiKAa M, KAKOB €€ MEXaHUIECKUI CMBICT?

12. UYto nHasbBaeTcsa audpdepeHimanoM (QyHKIMH, 4eMy OH paBeH, KaKk 0003HayaeTcs M KakKoB
€ro reOMeTPUIECKHUI CMBICT?

13.  TloBropure ompeneseHust Bo3pacTarouleld W yObiBaromed ¢yHkmmil. B uem 3akmodaercs
NPU3HAK BO3pAacTaHWs M YOBIBAaHWS (DyHKIIHIA?

14, B uyeM 3aKmo4aroTCs HEOOXOAUMBIM W  JIOCTaTOYHBIA TPU3HAKH  CYILECTBOBAHMUS

skcTpemyMa? Ilepeunciure nopsiok onepaiwii A1 OTBICKAHWSI MAKCUMyMa U MUHMMYMa (yHKIMU
C MOMOILBIO NIEPBOM NPOU3BOIHOM.

15. B yem pazmmuue MexXIy HAXOXKIECHHEM MaKCHMyMa M MHHUMYyMa (DYHKIMM U HAXOXKICHHEM
€€ HanOOJNBIIeT0 ¥ HAUMEHBIIETO 3HA4EeHUN?

16. Kaxk mvmretTcst HanOosbIliee 1 HAUMEHbBINEE 3HAYCHUS (PYHKIMU HA JAHHOM OTpe3Ke?

17. Kak onpenensrorcss reoOMETpHH4ECKM M IO 3HAKY BTOPOM IPOM3BOJHOM BBIINYKIOCTH U
BOTHYTOCTb KPHUBOI?

18.  UYro Ha3bIBaeTCs TOUKOW Meperrdoa M KaKOBbl HEOOXOAMMBIM M JOCTATOYHBIN MPH3HAKH €€
cymectBoBaHug? ChopmymupyiiTe MpaBWiIO HAXOXKACHHUS TOYKHU Ieperuoa.

19. Kaxoli cxemoii peKkoMeHIyeTCsl TIONIb30BATHCS MPU MOCTPOSHUH Tpaduka (yHKIMN?

IHoBbIIEHHBIN YPOBEHb

MaTtpuip! 1 OnpeaeIuTeNm.
Haiinure matpmyy C =A + B
Haiimure matpuy C =A* B
Boruucnure onpenenurenb TPEThETo MOPsAKa.
3amure BCE MUHOPBI ONPEAEIUTEIS.
Haiinure anre6panueckue AONOMHEHUS TS OTpE1EIHTEIIs.
Paznoxwure onpenenurens mo:
a) 2JIeMEHTaM IEepBOM CTPOKH;
0) aneMeHTaM BTOPOro CTOJOIA.

Sk wpnE

7. Haiinure oOpaTHYI0 MaTpHIly JAJIs JaHHOH MaTpHIIBL.

CucteMbl JIMHEWHBIX ypaBHEHHM.

1. Pemmre cuctemy JIMHEHHBIX ypaBHeHHH MeTomoMm Kpamepa.

2. Wcnonb3ys meton ['aycca pemmre cucTeMy JIMHEHHBIX ypaBHEHHHA

3. Hcnons3ys MaTpUIHBIN METOJ] PEIINTE CUCTEMY JIMHEHHBIX YpaBHEHHI

Bexropnas anreopa.

1. Jlanel BekTopbl. Haiinure ux cymmy, pou3BeIeHUE U Pa3HOCTb.

2. Haiinure 3HaueHnsT M ¥ N, IPHU KOTOPBIX BEKTOPHI KOJUTMHEAPHBI.

3. Haiinure: a) koopauHaThl BekTOpa AB,

0) xoopauHaThl Touku C, KOTOpast SBISIETCS CepeauHOM oTpe3ka AB, ecim koopnuHaTHI TOUeK A 1 B
CIEAYIOIIE.



[Ipsimast Ha iockocTU. KpuBbIe BTOPOro nopsijika.

[TpoBepsre npuHaasiexatr i Touku A, B, C npsmoit

IToctpoiire npsimele: 1) 2)

CocTtaBbTe ypaBHEHHE MPSAMOM, MPOXOASLIEH Yepe3 TOUKy M M NepreHIuKyISIpHOU BEKTOpPY
Borunciure nmvHy oTpes3ka MpsiMOM, 3aKIIIOYEHHOIO MEXKAY OCSIMU KOOpIMHAT.

Ha npsimoii Haijnure Touky M, paBHOynaneHHyl0 OT Touek A u B.

Beruncnure ymibl HakioHa K ocu OX auist npsMbIX: 1) 2)

. CoctaBpTe ypaBHCHHE TIPSIMOM, TMPOXOISIICH Yepe3 Hadyajlo KOOpJAMHAT, €Clii €€ YIIIOBOM
koodounmenr: 1) k = 2) k=

8. Haiimure ocTpbIil yron Mexxmay IpsSMBIMU.

9. CocraBbTe ypaBHEHHE MPSMOMH, MPOXOASIIEH depe3 TOUKy M mapajuiesibHO MpsiMoi

10. [IpoBeprTe, MepHEHNUKYISIPHBI JIA CIICYIONIME MpsiMbie: 1) 2)

Nook~rwdpE

11. CocTaBbTe ypaBHEHHE OKPYKHOCTH, Mpoxoisdileil uepe3 Touku A, B, C.

12. CocTaBbTe ypaBHEHHE 3JUIMIICA, €CJIM JBE €ro BEpIIMHbl HaXoadTrcs B Toukax A u B, a
¢okycsl - B Toukax C u /1.

13. CocTaBbTe ypaBHEHHE THIICPOOJIbI, €l €€ BePIIMHBI HAXOAsATCs B Toukax A u B, a dokycsl
- B Toukax C u /l.

14. CocTaBbTe ypaBHEHHE Mapadoibl C BEPIIMHOW B Havaje KOOPIMHAT, €CIH €€ ITHUPEKTPHCON
CITy>KUT TIpsiMasi.

Marematnueckuii aHaim3. OyHKIMU OJHOM MEpPEMEHHOM.

Berunciure mnpenensl.

Haiinure nporm3BoaHyI0 Ccleayromux (yHKIA:

Haiimure npom3BoHYI0 BTOPOTO TOPsIKA 3aaHHBIX (DYHKIIUIA:
Berunciure npenen ¢ noMouipo npaswia Jlonmrans:

Haiit npoMe>XyTKi MOHOTOHHOCTH (DYHKIMH

HccenenoBaTh Ha SKCTPEMYM (PYHKIIMIO

Haitru Haubomnbiiee 1 HauMeHbIlee 3HaYeHHe (YHKIMM Ha TPOMEKYTKE
Haiity npoMeXyTKy BBIYKJIOCTH M TOYKH Ieperuda (QyHKImu
Hccnenyiire u mocTpoifre rpaduk JTaHHOM (DyHKIHHL

©CoNoA~WNE

ba3oBblii ypoBeHb

WurerpanpHoe McUKCICHHE (YHKIMH OJIHOW JEeHCTBUTEIBHOM IepeMeHHOM.

1. Yo sBns€TCS OCHOBHOM 3ajjaueii MHTETPaIbHOrO MCYUCIICHHS?

2. Kaxkas (yHkmps Ha3pIBaeTCS MepBOOOpa3HOM I 3adaHHON (DyHKIN?

3. IMouemy npu MHTETPUPOBAHUH (PYHKIMI TOSBIISICTCS POU3BOJIbHASL TIOCTOSTHHAS ?
4. Tlouemy onHa QYHKIMSI UMEET IETYI0 COBOKYIHOCTH TMEepPBOOOPa3HBIX?

5. Kak 3amicath BCIO COBOKYITHOCTH TIEPBOOOPA3HBIX (DYHKITHIA?

6. Urto Ha3wIBaeTCS HEONPEICICHHBIM HHTETPAJIoM ?

7. Ilouemy uHTETpaNl HA3BIBACTCS HEOMPEIEICHHBIM ?

8. Uro o3nauaet noctostHHas C B onpeieNieHMd HEeONpeIeNICHHOr0 MHTeTrpasia’?

9. B uyeMm 3axmoyaercsi MpaBWIO MHTETPUPOBAHUS BBIPAXKEHHS, COJEPKAIIEro TMOCTOSHHBIH
MHOYKUTEJIb?

10. B yem 3akmoyaeTrcs npaBwIoO UHTETPUPOBAHUS adreOpandeckod CyMMBbI (DyHKIHIL?
11.  Yemy paBeH uHTErpan or aupdepeHmana HeKoTopol (yHKIN?

12. Hammmre ocHoBHBIE (OPMYJIBI HHTETPHPOBAHMS.

13. Kax npoBepurb pe3yiabTaTa MHTETrpUpOBaHUA?

14. B 4eM cOCTOWUT reoMeTpHIECKHIl CMBICI HEOMPEIEIEHHOr0 MHTerpaa’?



15. Uto Takoe wuHTerpaibHele KpuBble? Kak OHM pacmofio:KeHbl Jpyr OTHOCUTENILHO apyra?
MoryT 1 OHM TIepeceKaThCs?

16.  Kakume MeTOmbI HHTETPUPOBAHUS HM3BECTHBI?

17. CdopmynupyiiTe OCHOBHBIE MOJIOKEHUS METOJ1a 3aMEHbI NIePEeM CHHOM.

18. Ccopmynupyiire OCHOBHBIC TOJOXKEHUS METO/a MHTETPUPOBAHKS MO YACTSIM.

19. ChopMmynupyiiTe OCHOBHBIC TIOJIOKECHUSI METOJla MHTETPUPOBAHUS PAIMOHATIBHBIX (DYHKIIHI.
20. CdopmynupyiiTe OCHOBHBIC TOJIOKCHUS METOHA HWHTETPUPOBAHKS TPUTOHOMETPHYECKUX
BBIPAKCHUIL

21.  UYrto sBnsieTCs] OCHOBHOM 3ajjaueil HHTEeTpaJbHOrO WCYHUCIICHUS?
22. Kaxkast ¢pyHKIMS Ha3bpIBaeTCS MepBOOOpA3HOM I 3a1aHHON (PyHKIH?

23. Harmvmmmre ocHOBHbIC (OPMYIIBI MHTETPUPOBAHMS.

24. Kax npoBepurb pe3yiabTaTa UHTErpUpOBaHus?

25.  Yro Taxoe onpeaeeHHbIN uHTerpan?

26. CdopmynupyiiTe OCHOBHBIC CBOMCTBA OMpPEJICICHHOTO HHTETrpaa.

217. B dem 3akimouaeTcsi reoMeTpUIeCKHi CMBICIT ONPE IeJIEHHOTO HHTeTpasia?

28. MoxeT 1M Iomaab KPUBONMHEHHOW Tpamneimy OBbITh paBHA OTPULIATENHHON BEIHMYMHE,
HYJIXO U rodemy?

29.  HazoBure OCHOBHBIE METOJbI HHTEIPHPOBAHKS OIPEJIECICHHBIX HWHTETPAJIOB.

30.  Kakwe uHTETpabl HAa3bIBAIOTCS HECOOCTBEHHBIMH?

OObIKHOBEHHBIE T (PepeHIMalIbHbIE YPABHEHMS.

1. Kakoe ypaBHeHne Ha3biBaeTcs quddepeHmarbHbM ?

2. Kakast QpyHKIMsI Ha3bIBaeTCs peuieHueM AuddepeHmans Horo ypaBHeHuUs?

3. Kakoe pemenne aupdepeHIMaIp,HOrO ypaBHEHHS HA3bIBACTCS OONMM M KAaKOoe HA3BIBACTCS
YaCTHBIM?

4. KakoB reoOMeTpUIEeCKHUil CMBICI OOIIIEro W YaCTHOTO pemeHnid quddepeHima-HOr0 ypaBHEHNUS ?
5. MoxeT mu auddepeHmanbHoe ypaBHEHHE UMETh KOHEYHOE YHCIIO PEIICHUA?

6. Uro Takoe mopsaaok AuddepeHImaIbHOrO ypaBHEHHs U KaK €ro OnpeaesuTh?

7. CKoIbKO  TIOCTOSTHHBIX ~ HWHTETPUPOBaHMsS HMeeT of0miee pemieHde  uddepeHIaaIbHOTro
YpPaBHEHHS TIEPBOTO, TPETHETO TOpsIKa?

8. Kak mpoBepurh, NpaBWILHO JM HAWIEHO pelieHue IuddepeHImaIbHOro ypaBHeHuUs?

9. Yem omymuaeTcs quppepeHIrabHOe ypaBHEHHE OT ajireOpandeckoro ypaBHeHUs?

10. HazoBure mBecTHhIC BaM THIBI AU depeHImaIb HIX ypaBHEHHUM.

11. KakoB oOumii Bua auddepeHImanbHbIX YpaBHEHUI MEPBOrO MOpsAJIKa C pPa3/esICHHbIMU U
pa3aeNSIoMMMHUCS TIepeMEHHbIMH?

12.  Kak pemaercs ypaBHEHHE C pa3eJIeHHBIMU MepeMEHHBIMU?

13. Yem orimyaercs ypaBHEHHE C pPa3feiAIOMIMMUCS TEPEMEHHBIMM OT ypaBHEHHS C
paszesieHHpIMU TiepeMeHHbIMK? Kak pa3aessitoT nepeMeHHbIe?

14.  KaxkoB anropurM pelieHusi ypaBHEHHS! C Pa3JeISIIOIMMUCS TIepeMeHHbIMU?

15. B uem 3axmouaercs 3agaya Koum? KakoB ero reomeTpuaeckuii cMbIC?

16. KakoB o0mmii Bu MMHEHHBIX TH(dEepeHIMATh HBIX YpaBHEHHH TEPBOTO TOpsaKa?

17. KakumMu BeqMYMHAMM SBISIIOTCS M OT YerO 3aBHUCAT KOX(DPUIMEHTH P M ( B JIMHSHHOM
nudepeHIats HoM  ypaBHEHHH TIEpBOro Hopsijka’?

18. C mnomouplo Kakoil MONCTAHOBKM peliaeTcs JiMHeiHoe JudepeHimaIbHoe ypaBHEHUE
MIEpBOro MopsiiKa M K KAKOMY YPaBHEHHIO CBOJMTCS €ro perieHue?

19.  Kakoii B mMeeT mpocteiiee auddepeHimanibpHoe ypaBHeHHEe BTOporo mnopsiaka? Kak oHo
pemaeTcs?

20. Kak ompegenseTcs M KaK 3aliChIBAaeTCs B O0OIIEM BUIAE JIMHEWHOE OJHOPOIHOE
nuddepeHaib HOe ypaBHEHHE BTOPOIO MOpPsKa € MOCTOSHHBIMU Kod(duiye Hramu?

21. Uto Takoe XapaKTEepUCTUIECKOE YpaBHEHHE ?

YucaeHHble METOJbI.



Kakoe 4nciio Ha3pIBaeTCs MPUOIMDKEHHBIM 7

UTo Ha3bIBACTCS UCTUHHOM TMOTPEUIHOCTHIO M UCTUHHOM a0COIIOTHON MOTPEIIHOCTHIO?

UTo Ha3pIBaeTCS TpaHUIICH aOCOMOTHON TIOTPEIIHOCTHU?

Kaxue mmdpbl nprOMIDKEHHOr0 Yucia Ha3bIBAIOTCS BEPHBIMHU?

Kakue migpbl NpUOIKEHHOTO YHUCIIa HA3BIBAIOTCSI COMHUTENbHBIMU?

CdopmynupyiiTe mpaBWIO 3amicy NpUOMDKEHHBIX uwuce. [IpuBeaure nmpuMepsi.

Kax okpymisroTcst puOJIFbKeHHBIE JHCTa?

Uto Ha3BIBACTCS TpaHUIICH aOCOMOTHON MOTPEIHOCTH TPUOJIIKEHHOTO Ywca?

Yo Ha3bIBACTCS TPAHUIICH OTHOCUTENILHONW MOTPEIIHOCTH MPUOIKEHHOr 0 4ucia?

0. [Tepeuncimre npaBwiIa IEHCTBUIA C MPHOMIDKCHHBIMU 4uciaMmu. [IpuBeaure mpuMepsl.
1 DopMyIbl NPSMOYTOJIbHUKOB.

12. dopmyna TpaneLyi.

13. CriocoOb!I BbIUHCICHHS a0COMIOTHOM MOTPELIHOCTH TPHU YHCJIEHHOM HHTETPUPOBAHUU.
14. @opmynbl  TPUOMDKEHHOTO  TU(depeHIpOoBaHis, OCHOBAHHbIE HA  HHTEPIOJSIMOHHBIX
¢dopmynax HeroToHa.

15. Crioco0bI BBIUHCIICHHSI TIOTPEITHOCTHA B OMPEICIICHAN TIPOM3BOTHOM.

16. Merton Dilnepa u HaxXOXKAeHHe 3Ha4eHUs (YHKIMH C UCTIONIb30BaHMEM MeToaa Dilnepa.
17. [TonsiTre MHTETpaIHbHONW KpPUBOIAL

18.  IlocTpoenue MHTErpaJibHONW KPUBOH.

RPNk wWwDDE

IHoBblmIe HHBIH YPOBEHb

WurerpansHoe vicuucieHne (yHKIMH OJIHOW JEeHCTBUTEIHHON TepeMeHHOM.
Haiinure HeonpeaeneHHpIl MHTErpas METOIOM HENOCPEICTBEHHOIO MHTETPUPOBAHHS.
Halinure HeonpeaeieHHbI HUHTETPa’ METOAOM IO CTAHOBKH.

Hainure HeonpeneneHHblii MHTETpal METOAOM MHTEIPUPOBAHUSA TI0 4aCTSIM.
Haiinure nepBooOpa3Hyt0 palioOHAILHOM JpoOH.

Halinure nepBooOpa3Hyt0 TPUTOHOMETPHUECKOIO BBIPAKCHHU.

. Haiinure onpenesieHHbIl UHTETpa:

a) METOZO0M HETIOCPEICTBEHHOIO MHTEIPUPOBAHY :

0) METOJIOM TIO/ICTAHOBKH:

B) METOJIOM MHTETPUPOBAHMS MO YaCTAM:

7. Bpruucnure miomaab GUrypbl, OrpaHMuECHHON JHMHUSMU. BBINOIHUTE PUCYHOK.

oSk~ wbdE

OOGrbikHOBeHHBIE AuddepeHimanbHple ypaBHeHus. [[Y mepBoro mopsiaka
1. Peumre nuddepeHimanbapie ypaBHEHHUS.

YucneHHble METOBI.

1. Haiiru aGCOMOTHYIO TOTPEIIHOCTb.

2. HaifTu OTHOCUTEIIHbHYIO TMOTIPEIIHOCTD.

3. CriocoObI BBIYHCIICHHS a0COMOTHOM MOTPEIIHOCTH TPU YHCJICHHOM HHTETPHUPOBAHHUM.

4. TlpoBectn mpuOmMDKeHHOE AUPDEpeHIMPOBAHUE, WCTIONB3YysS (OPMYIbl, OCHOBaHHbIE Ha
MHTEPIOJIIIMOHHBIX (popMynnax HeroToHa.

5. Meton Ditnepa 1 HaXOXKJI€HWE 3HAYCHUs (DYHKIMM C WCTIOJNIb30BaHMEM MeEToja Jiliepa.

6. ITocTpoeHre HHTETPATEHON KPUBOM.

ba3oBblii ypoBeHBb

Teopust psizioB.

1. Jlaiire ompeneneHre YUCIOBOTO psijia.

2. YUto sBmsieTcs cymMmMon psaa’?

3. Kaxoii psi1 Ha3pIBaeTCS CXOASIIMMCS (pacXOasmMcsi)?



HazoBure cBoiicTBa CXONAIMXCS PAIOB.

Chopmynupyiite HEOOXOAUMBIA TIPH3HAK CXOIMMOCTH Psijia.

HazoBure moctaTouHble MPU3HAKK CXOIMMOCTH PSIIOB C TMOJOKUTEIBHBIMU UYJICHAMU.
B uem 3aximouaercs npu3Hak cpaBHEHUs?

Cdopmynupyiitre mnpmHak cxogumocTu JlamamoOepa.

B yewm 3akmouaercs npmsHak Kol v MHTErpajibHbI TpU3HAK?

BR©ooNOS UM~

0. B dyeMm oTimume 3HaKONEpEeMEHHOTO psijia OT 3HAKOUEPETYIOIIeToCs ?
11. [aiire onpeneneHre aOCOMOTHO CXOASIIETOCS Psijia M YCJIOBHO CXOMASIIETOCs psia
12. Cdopmympyiire npusHak JlelOHMIIA O CXOIMMOCTH 3HAKONIEPEMEHHOTO psija.
13. [TonsiTHE CTETIEHHOTO psifa.

14. Psan Teiinopa.
15. Pan MakiopeHa.

Teopust BEpOSITHOCTEN U 3JI€MEHTHl MATEMATHIECKON CTATUCTUKHI

1. Yro Ha3pBaeTcsN-hakTopraiom?

2. Ilepeuyucaure OCHOBHBIEC 3aJa4¥ KOMOHMHATOPUKH.

3. Uro Ha3bIBaeTCs NMepecTaHOBKAMMU?

4. 3ammmmre (GopmMylly A YKCiIa TIEPECTAHOBOK M3 M 3JI€MEHTOB.

5. Uto Ha3biBaeTCs pa3MelIeHUIMU?

6. 3ammmmre GopMylly YHciia pa3MeNeHUA U3 M AIIEMEHTOB TI0 N.

7. Urto Ha3bIBaeTCs COUETAHUIMU?

8. 3ammmmre GopMylly YHCIa COUETaHHA W3 M IEMEHTOB 10 N.

9. Kakue coObITHS HAa3bIBAIOTCS A0CTOBEpHBIMU? [IpuBeauTe mpuMepsi.

10.  Kaxkue coObITH Ha3bIBAIOTCS HEBO3MOXHBIMU? [IpuBeure mpuMepsl.
11. UYT0 Ha3BIBACTCS BEPOSTHOCTHIO COOBITHSA?

12. Kaxkue coObITHs Ha3pIBatoTCSl HeCoBMEeCTHBIMU? [IprBeiuTe mprMepsl.
13. Uemy paBHa CyMMa HECOBMECTHBIX COOBITHIA?

14. Kaxkue coOBITHs HA3BIBAIOTCS MPOTUBONIONOKHBIMU? [IpuBenuTe mpuMepsl.
15. Kaxk dpopmymupyeTcsi Teopema CIoKeHHsT BepOSTHOCTEH?

16. Yemy paBHa cymMMa BEPOSTHOCTEH NPOTHBOIONOKHBIX COOBITHIA?

17. Kak (opmympyercs TeopeMa yMHOXKEHHsI BEpOSITHOCTEN?

18. Kaxkas BelMuMHa Ha3bpIBAETCS CIIydaiHOM?

19. Kakas ciyualiHas BeJMuMHA HA3bIBACTCS TUCKPETHOM?

20.  UYto Ha3bIBacTCS 3aKOHOM PACTIPEICIICHUS CITyYalHON BEJIMIVHBI?

21. Kaxoii 3akoH pacrpeiefieHisi Ha3bIBaeTCsi OMHOMHUAIbHBIM ?

22. YTo Ha3pIBaeTCA MaTEMATUIECKUM OKUIAHUEM JUCKPETHOM CIly4alHON BEJIMYUHBI?
23. UTo Ha3BIBaCTCS AUCTICPCHEH CITydalHOW BEJIMIUHBI?

24.  Yto noHMMaeTcs TOA 3aKOHOM OOJNbIIHX Yucemn?

IoBbIIE HHBIN YPOBEHb

Teopus psanos.

Haiinure 4 nepBbIX 4jeHa psijia MO 3aJaHHOMY OOILEMY YJICHY.

Haiinure gopmyny ob1uero uieHa psja:

Hcnons3ys npmsHak [amamOepa, uccaeayure CXoaQuMOCTh psijia.

Ucnons3ys npuzHak JlelOHuila, McciaenyiTe CXonMMOCTh 3HAKOUEPEIYIOIIeToCs psjia:
Haiinure npomMeKyToK CXOAMMOCTH CTENEHHOIO psizia.

Paznoxwure B psaa MakiopeHa (QyHKIIO

SukwdpE

Teopusi BEpOATHOCTEH U 3JIEMEHTHI MATEMATHUYECKOM CTATUCTHKH.
1. Beunciure codeTaHusi, pa3MeEIIeHus, IepeCTaHOBKY:
2. Haiinure BeposTHOCTH COOBITHS A, ecli



Haiity BepoATHOCTH COOBITHA A, UCTIONB3Ysl TEOPEMBbI CIOKEHUS U YMHOKEHUSI BEPOSITHOCTEH.
Haiitu BeposITHOCTB COOBITHS A, UCTIONB3YysT (DOPMYITY TOJTHOH BEPOSITHOCTH.

Haiiru BeposTHOCTH coObITHS A, uctionb3yst opmyiny baifeca.

Haiitu 3akoH pacnpenenenusi TUCKPETHON CIy4alHOW BEJIMYUWHBI.

Omnpenemurs MaTeMaTUYECKOe OkuaHue U aucnepcuo CB.

OGpaboraiire BEIOOpKY ..

. Beinenure nHTepBasl rpyrmMpOBaHm B BBIOOpKE.

10 Haiingure ToueuHslie olieHKH MapaMeTpoB pactpeaeieHus CB

©OoN kW

DJIeMEHThI JUCKPETHOM MaTEeMaTHKHU.

1. [onsatue rpada.

2. OcHOBHbIC TOHATHS U MpaBWiIa aireOpbl JOTUKU.
3. bynesa anrebpa.

DJIeMEHTHI TEOpUH (PYHKIMI KOMIUIEKCHOTO TIePEMEHHOTO
[ToHATHE KOMIUIEKCHOIO YHCIA

OcHOBHbIE JIeHCTBUSI Ha/l KOMIUIEKCHBIMU YHUCIAMHU
DneMeHTapHble (PYHKIMU KOMIUIEKCHOTO TEPEeMEHHOTO.
[Tpasuna gudpdepenimpoBanuss OKII. Vcenoue Konm-Pumana.
ITpaBuna unrerpupoBanus OKII.

gL

1. Kputepuu onieHUBaHUSI KOMIIETeHI[M i

OneHKka «OTIMYHO» BBICTABISIETCS CTYACHTY, €CIM OH 3HAET: MAaTEMaTHYECKUH S3BIK;
MaTeMaTHIECKYI0 CHMBOJIMKY U MMEET JIONOJHUTEIIbHBIC 3HAHMS IS IOCTPOCHHS MaTeMaTHIECKHIX
MOJIeNiel; MEeTOObl aHajlM3a W MOJACIHPOBAHMS, TEOPETUYECKOr0 M OIKCICPHMEHTAIBLHOTO
HCCJICIOBaHNS;

yMEeT: peliaTh HeCTaHAAapTHbIE MaTeMaTHUeCKHe 3aJady, HCTONb3yeMble B CBOCH IpeIMeTHOU
obmacty; oOpabaThiBaTh  SMIMPHUUECKHE W  OKCIIEPUMEHTAJbHbIE  JaHHbIC;, TPUMEHITH
COOTBETCTBYIOIIMI (PU3HKO-MaTEeMaTHIECKHIl anmapar;

BJIQJICET: MATEMATHIECKUMH, CTATUCTUYECKUMU M KOJMYECTBEHHPIMU METOAaMH PEICHNS TUIIOBBIX
MIDKCHEPHBIX ~ 3a/ad;  METOJaMM  aHajiW3a M MOJCIMPOBAHMSA, TEOPETHYECKOrO0 U
SKCIIEPUMEHTAJILHOTO MCCIIEIOBAHUS NP PEIIEHHH NMPOo(eCCHOHAIBHBIX 3aziad.

OrneHKa «XOpOIIO» BBICTABISIETCS CTYAEHTY, €CIM OH 3HAET: COAEPXKAHME U 3aJa4M JVCLMIUIMHBI;
0a30ByI0 4acTh MaTepuasa JHUCLMIUIMHBI, MATEMAaTHYECKUH SI3bIK; MATEMaTHIECKYI0 CHUMBOJIUKY U
nMeeT 0a30Bble 3HAHMS /U IOCTPOSHUSI MaTeMaTHYECKHUX MOJEE,

yMEeT: NMPOU3BOAUTH 0a30BbIC JEHUCTBHS HAJl YMCIAMU; pelllaTh HeCTaHAApTHbIE MaTEMaTHYECKUe
3aJa4y, HCNONb3yeMble B CBOEM TmpeaMeTHOH oOjacTy; o00pabaThiBaTh AMIMPUUECKUE U
OKCIIEPUMEHTAJILHBIE JaHHBIC;

BJAJCET: MUHAMYMOM TIOHATUA M TEPMHHOJOTHH; CHUCTEMOW TOHATHHA M OMpeiesieHud ydeOHOH
JUCLMIUIMHBI, MAaTE€MAaTUYECKMMU, CTATHUCTUYECKMMH W KOJIMYECTBEHHBIMH METOAAMH DPEIICHUA
TUIOBBIX MHKEHEPHBIX 3ajad.

OneHKa «yJlOBJIETBOPUTEIbHO» BBICTABISIETCSI CTYINEHTY, €CIM OH 3HAET: COIEpXKaHME W 3ajadu
JUCLWIUIMHBL; 0a30BYIO 4aCTh MaTepHalla AMCLMIUINHEI,

yMEeT: IPOM3BOJAUTHh Oa30BbIE NEUCTBUS HAaJ YKCIAMK; pellaTh TUIIOBbIE MaTEMaTHYECKUE 3a/1auy;
BJAJCET: HABBIKAMHM TIONy4YeHWS WHPOPMAIMM W3 pa3HBIX WCTOYHUKOB, TOHATHAMH U
TEPMHHOJIOTHEH; CUCTeMOM MOHATHI omnpesieeHnid yueOHON JUCIMIUIMHEI,



OneHKa «HEYJOBJIETBOPUTEIBLHO» BBICTABIIETCS CTYAEHTY, €CJIM OH 3HAET: COIEpPKaHUE W 3aJauu
JVCLIMIUIAHBI;

YMEET: IPOU3BOAUTL Oa30BbIE NEHCTBUSA HAJl YHCIIAMUY,

BJIAJI€ET: MMHAMYMOM IOHATUHA W TEPMHUHOJIOTHH.

2. Onucanme MKAaJbI OllCcHUBaAHUA

MaxkcumaabHO BO3MOXKHBIM 0at 3a Bech TEKYIMH KOHTPOJIb YCTAaHABIMBAETCS paBHBIM 55,
Tekymiee KOHTPOJIBHOE MEPONPUATHE CUMTAETCS CHAHHBIM, €CIHM CTYJICHT TOMyYWI 32 HEro He
Menee 60% OT yCTaHOBJIEHHOIO [l 3TOrO0 KOHTPOJsl MakCcHMasbHOro Oamia. PeiruHrobril Oa,
BBICTABIIEMBI CTYIEHTY 3a TEKyllee KOHTPOJIbHOE MEpONpUATHE, CHAHHOE CTYICHTOM B
YCTAHOBJICHHbIE TIpaMKOM KOHTPOJIBHBIX MEPONPUATUH CPOKH, OHpeessieTcsl  ClieAYHOIM
o0pazom:

YpoBeHb BBITIOJHEHUSI KOHTPOJIHLHOTO PelirunroBsrit Oast (B % oT
3a1aHUS MaKCUMAaJILHOTO OaJiia 3a KOHTPOJIBbHOE 3aaHHE)

OTnraHbIN 100

Xoporwii 80

YV 10BJIETBOPUT EIBHBIN 60

HeynosneTrsopurenbHblil 0

3. MeToauyeckne MaTepUaJIbl, ONpe/leJIsIIOLIHe NPoue1ypbl olle HIBAHUS 3HAHU I, yMe HUIA,
HaBbIKOB M (WJIM) ONBITA [AeATEJbHOCTH, XapaKTepHU3yHIMX J3Tanbl (OPMHPOBAHHS
KOMIIEe Te HITU i

[Tpouenypa mpoBeAeHUs TaHHOTO OLEHOYHOIO MEPONPHATHS BKIFOUAET B CEOsl BBHINOTHEHUE
COBOKYITHOCTH Pa3HOYPOBHEBBIX KOHTPOJIbHBIX 3124, [PEJICTAaRICHHBIX B METOIMY €CKUX YKA3aHUSIX JJIS1
JIaHHOH CIICLIMAIbHOCTH.

IIpennaraemsple cTyaeHTy 3aianus no3BoisitoT nposepurs OIIK-1 komnereHmm.

Jlst MOAroTOBKM K JJAHHOMY OLICHOYHOMY MEPOINPHSTHIO HEOOXOJUMO BIIAJETh 3HAHWAMU,
HOJTy4€HHBIMU Ha JIEKLIMOHHOM Kypce JIUCLMIUIMHBI U B XOJ1€ CaMOCTOATEIbHOM pabOoThI CTYIEHTA.

[Ipu moAroToBKE K OTBETY CTYAEHTY NPEOCTABISIETCS MPaBO TOJIb30BAaHMS CIPAaBOYHBIMU
MaTepuajiaMy, KaJdbKyJIITOPOM.

ITpu npoBepke 3aJjaHus, OLIEHUBAIOTCS:

-METOJ peIICHUs 3a1aHus;

-TIOAXOL;

-TOYHOCTH PacyeToB,;

-[10CJIEA0BATEIbHOCTD M PALMOHAIBHOCTD BBITIOJTHEHUS.

CocTaBurein A.B. ITamxoBckuii
(moznuce)

« » 2020 r.




MWHHUCTEPCTBO HAYKH M BBICIIEI'O OBPA30OBAHUS POCCHIICKOM ®EIEPALINA
®DeepajbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTeIbHOe

yupe:kieHue BhICHIEro 06pa3oBaHus
«CEBEPO-KABKA3CKHMI ®EJIEPAJIbHBIV YHUBEPCUTET»

YTBEPKIAIO:
H.o. 3aB. kapeapoii 'uMJ]
________ A. B. ITamkoBckuii
2020 r.

KoMIuieKT 3a1aHUH 1J151 KOHTPOJbHOU
padoThI

0 AUCIUIUVIMHE MaTCMaTHuKa

1 cemecTp

Tema 2. /Iuneiinas aareopa

Tema 3. BexkTopHas aire0pa u aHaIMTHYe CKasi Fe OMeTpH s

Tema 4. Maremaruye ckuii anam3. @ yHKIIMH 0JHO M ITepeMeHH 0l
Tema 5. Maremarunye ckuii anaim3. ® yHKIIMU HECKOJIbKHUX MepeMeHHbIX

ba3oBblii ypoBeHbB

Samanue 1
Homep CucTteMa TUHEHHBIX ypaBHEHUI Homep CucteMa JTUHENHBIX ypaBHEHUN
Bap. Bap.
3X, + X, —8X; +2X, + %, =0, 2%, —2X, —3X; — 1 X, + 2%, =0,
1 X, +11x, —12x, + 34X, — 5%, =0, 11 X, +11x, —12x, + 34X, — 5%, =0,
X, —5X, +2X;, —16X, +3X, =0. X, —5X, +2X;, —16X, +3X; =0.
6X, —9X%, +21x, — 3%, —12x, =0, X, + X, 10X, + X, — X, =0,
2 —4X, +6X, —14x, +2X, + 8%, =0, 12 S5X, — X, +8%X; —2X, + 2%, =0,
2%, —3X, + 1%, — X, —4X; =0. 3%, —3X, —12X; —4x, + 4%, =0.
2X, — X, + 2%, — X, + % =0, 5% —2X, + 3%, —4x, —X; =0,
3 X, +10x, —3%; —2X, — X, =0, 13 X, +4X, —3X; +2X, —=5X%; =0,
4%, +19x, — 4%, —5X, — X, =0. 6x, +2X,  —2X,—6x,=0.
X, + X, + X3 =X, — X% =0, X, +2X, + X3 +4X, + %, =0,
4 2X, + X, — 2% — X, — 2% =0, 14 2%, — X, +3%; + X, —5X; =0,
X, +2X, +5%X; —2X, — X; =0. X, +3X, = X3 —6X, —X; =0.
2% — X, +3X; — X, — X =0, X, +2X, +4X; + X, — X, =0,
5 X, +5%, = X, + X, + 2%, =0, 15 2%, —2X, —6X; —3X, + X; =0,

X, +16X, —6X, +4X, + 7%, =0.

3X, —2X, + 4%, +2X, — %, =0.




8X, + X, + X3 — X, +2X%;, =0, X, +3X, — X3 +12X, — X, =0,
6 3%, —3X, —2X%; + X, —3X%, =0, 16 2%, — 2%, + X, —10x, + X, =0,
5%, +4X, + 3%, —2X, + 5%, =0. 3X, + X, +2X, =0.
7%, —14X, + 3%, — X, + X, =0, X, + 2%, + 3%, + X, —X; =0,
7 X, —2X, + X, —3X, + X, =0, 17 2%, —2X, —5%X; —3X, + X, =0,
5x, —10x, + X, +5x, —13x, = 0. 3%, —2X, + 3%, +2X, — X; =0.
12X, — X, + 7%, +11x, — %, =0, 2X + X, —3X;, + X, — X =0,
8 24X, — 2%, +14X, + 22X, — 2%, =0, 18 3%, — X, +2%X; — X, + 2%, =0,
X, + X, +X; =X, + X =0. X, — 2X, + 5%, —2X, + 3%, =0.
X, +2X, —3%; +10%, — X, =0, 2X, + X, = Xg + X, +5%; =0,
9 X, —2X, + 3%, —10X, + X, =0, 19 X, — 2X, +3X; —5X, — 7%, =0,
X, +6X, —9x%; +30x, —3x, =0. 3X, — X, +2X; +2X, — 2%, =0.
TX, +2X, — X3 —2X, + 2X; =0, 3%, + X, —8%; +2X, + X, =0,
10 X, —3X%, +X; —X, — % =0, 20 2% —2X, — 3%, — 1%, + 2% =0,
2%, +5X%, + 2%, + X, + X, =0. X, +11x, 12X, + 34X, — 5%, =0.
3ananue 2

1) nmaer pebep AB u AC;

2) yron mexnay peopamu AB u AC;

3) momans rpann ABC;

4) mpoekmpro Bekropa AB u AC;

5) 00beM MUpaMUIbL.

ITo xoopauHaTam BepmwH apamuabl ABCJ] cpencTBaMu BEKTOpHON anreOpbl HAWTH:

Howmep Bap. K(?[(())}?Iill//IIHzTBI Koopm/IHaBTLI TOYKHU KOOpZ[I/IHéTBI TOYKHU KOOpZ[I/IH;[TBI TOYKHU
1 (1;2;3) (-1,3;6) (-2;4;2) (0;5;4)
2 (-1,2,0) (-2,2;4) (-3;3,0) (-1,4,2)
3 (2:2,3) (-1,2,0) (0:3;3) (2,4:-5)
4 (0;-1;2) (-1,-1,6) (-2,0;2) (0;1,4)
5 (3;0;2) (2:0,6) (1:1;2) (3:2;4)
6 (0;2;-1) (-1,2;3) (-2;3;-1) (0;4,1)
7 (2:3;2) (1:3;6) (0;4;2) (2,5;4)
8 (1,0;2) (-2,0;6) (-3,1,2) (-1,2;4)
9 (2,0;3) (1,0;7) (0;1;3) (2;2;4)
10 (-2,1,3) (-1,1,3) (2,0;2) (2,0;4)
11 (2;4;-6) (1;3;5) (0;-3;8) (3:2;3)
12 (-2;3:5) (1;-3:4) (7:8;-1) (-1,2;-1)
13 (1;3;5) (0;2;0) (5:7:9) (0;4;8)
14 (3;-5;2) (4,5:1) (-3;0;-4) (-4,5;-6)




15 (4,5;2) (3;,0;1) (-1,4;2) (5;7;8)

16 (5;1;0) (7;0;1) (2;1;4) (5;5;3)

17 (4;2;-1) (3;0;3) (8;0;4) (5;-1;-2)

18 (4;-3;-2) (2;2;3) (-1;-2;3) (2;-2;-3)

19 (3;1;1) (1,4,1) (1,1,7) (3;-4;-1)

20 (2;2;0) (-2;3;-2) (2;-3;3) (1;5;5)

3ananue 3
Brraucmurs npeaersl.

Howmep Bap. Ilpenensr

2 _ _ 3 in2
D Iim5x 11x+2; 2 Iim(1 x)8(1+x ). 3 lim sin“(x+10) .

o2 7 +x-3 s Bx®-8 7 o fy2 36 ._g]

4) Iim(%) ; 5) limx(In(x—-10)—1Inx).

X—0 X +

2 2
1 Iim4x 9x+2;2) Iim«/1 X +5x;3) lim tg(x+5) |

X—2 \/2__2 X—>00 3/1_X3 X—-5 /6_|_X_1’

. (5x+3)"" . 9+ X
4) lim 2 5) limxIn——-.
o=\ 5X -2 o 84X

. 3 +11x—-4 . Y1-x-8x* _ .. tg(x-5)
1) lim ; Im ; IM———=;
3 X——4 /8+X_2 X—>0 3X+2 x452_ X—l

im—_' 2 'm—_ im— 7

4 3 3-46 X oo 9X+5 =4 x-3-1
(4x+ 1\ . X+5
4) lim 5 :5) limxIn——.

X—o0 X_6

.m3x2+5x—2_2)"m31—x3+x6_3)“mx3+x2_
o2 2 Jo+x o (x+1f 77 =0sin?3x’

. ([BX+6) ) X+7
4) lim 2 5) limxIn——.
5x -1

X—>0 X —

3x* +2x-1 . 2XP+A/X =3

) lim 3 lim arcsin(x+2) .

iIm———— ; ,
x—-1 /5+ X —2 X—>0 3/X6 _|_8 x—0 X2 + 2X

3)“; 5) limx(In(x —6 ) — Inx).




2X* +5x -3 I +1+3% +1 . sin(3x* +x).

1) lim - 2) lim :3) lim
, Hsm_g x> X x>0 1—C0s2X
. (2x*+1 Xz_ .
4) IanQ£2X2 +4j ; 5) IXLrgx(In(x+3)—Inx).
2 C¥x° -1 . _
D i3 =B o limeos) = ;3 limSNEZ2X).
o x—4 4 \/7 X—0 xa% 4X _1
_ (2x+ 3"
4) limf ——1| ;5) limx(In(x+6)—Inx).
ytim 2421 9 timxdingxcs6)-nx)
ax? 1 .
. 3x*-10x+3 : . tgx + sin x
1) lim ;2) lim(05) ** ;3 I| ;
9 x—3 3_\/6? X m_a
2x+3
4) Iim(x+3) ; 5) limx(In(x—=5)—1Inx).
X—>o0 X+5 X—>0
3 —-7x+2 el sm(l X) .
1) lim :2) lim2V7+; 3 lim ;
10 ) xaz 5 /2 +X ) X—%0 ) \/_ 1
x2+3)""
4) IXTQ(X 4) ; 5) limx(In(x+5)—1Inx).
0 Iim3 —-4x+1 . ) lim «/x +1+X  3) lim \/sinx ;
u 8+x-3 or X 42 0AUx+1-1
4 lim| 2X.*5 Xzz-s) limx(In(x +5)—Inx)
ool 2X% + 3 T o '
> .
1 lim 2x% +9x -5 ) lim 3x _3) “msmﬁ—x;
=510+ X —=~/5 H°°3\/x +2 4+ - =0 tgi
12 2
(3x2-1)""
4) lim ; 5) limx(In(x—4)-1Inx).
)X%[3X2_Zj ) limx(In(x—4)~Inx)
_ 3x?—16x+5 2X _tg(x—+/x
1) lim ; 2) lim ; 3) lim—=- ;
" o5 2 x—1 7 oY+ 4+ + 4 =0 sIndXx
xt+4) "
4) lim ; 5) limx(In(x+4)—1Inx).
)Hw(x +1j ) limx(in(x+4)~Inx)
D lim 2x* +5x-3. 2 lim x+\/x2+6_3) lim tg(2x* +x) .
14 HS«/12+ —37 Tee x+1 T T o0 41 —sinx]

. 4x
4) | :5) i —-2)- )
) XLT(4X_1J ) limx(In(x - 2) - Inx)




2X° +3x-2 . AX+4+x.

1) lim - 2) lim 3) IimM-

=2 22 on Axex 20 X-tgPX

15 x—-3
) 2X
4) lim »5) limx(In( x+2)—Inx).
)Hw(zmj ) limx(inx + 2) ~ Inx)
D lim 2x* +x-1 ) lim \/4x2+1+x_3) Iimtg(x2+x)_
L6 X—— 1\/_ \/— X0 m , o0 X.Sin3x
' 3X 2x+5
4) lim ; 5) limx(Inx—=In(x—-6)).
) Xm(3x4—2j ) lim x( (x-6))
n "m2x2—11x+5_2) Iim\/x6+1—4x3 3 i o osin®x
17 o J5-x o0 3fxf4+8 «/x +1-1
' 6X l 2x+1
4) lim ; 5) limx(Inx—=In(x+6)).
) xm[ex-zj ) lim x( (x+6))
tg25
D Iim2x2_9x+4_2) lim «/x +1+X : 3) "m—z_
18 o4 \J8x —42 T T e X 0 Jx241-1"
_ (6x+3Y)"
4) lim ;5 limx(Inx =In(x +6)).
i X2 9 timx(inx-nxc+6)
D Iim2x —7X+3. ) lim Ux*+9 —x_ : 3) |im sin7x
19 x—3 \/3__3 X—>00 \/m X077 m

(5x+1)""
4) lim ;5) limx(Inx —1 5)).
) (SX Zj ) XLer(nx n(x+5))




IToBbIIE HHBIH YPOBEHb
Sananue 4

JlaHo ckansipHoe mone U = U(X; y).
1) CoctaBurb ypaBHeHue juavM U = C u ocTpouth €€ rpaduk.

2) BBIYHCIMTH C TIOMOIIBIO TPaJUeHTa MPOM3BOIHYIO CKAJSIPHOro moias U = U(X; y) B TOYKE

_—

A 1o Hanpasiermo Bekropa AB.

3) Haiity HaUOOJIBIIYI0O CKOPOCTh M3MEHEHHUS CKAJIIPHOTO TOJS B TOUKe A.

Howmep Bap. U= U(x, y) 1. C Koopnunate! T.4 Koopaunate! 1.8
1 X2 +y% +4x+2y -4 —2+£;—1 —2+£;0
2 2 2
1. 3 V3
2 2 2 - 2 -—1-— 0;1-—
X“+Yy +2x-2y ( > ZJ ( 2]
V3.5 V3
3 2 2 - -1 -1-—;— -1-—;0
X“+y +2x-4y ( > 5 5
4 x> +y?—2x-2y 7 E;l—ﬁ 0;1—£
2 2 2
5 X° +y%+2x+4y 4 —l+£;—E —1+£;0
2 2 2
3
6 X* +y®—2x+2y 2 [1.5; —1—?} (0, —1—%}
7 x> +y?—2x-4y -1 1—£;E 1——3;0
2 2 2
3., 3 3
8 2 2 4y -4 —1-— 0;1-—
X“+y®—4x-2y {2 ZJ 2)
V3.5 3
9 Zhy?— 4 1+—;-= 1+——;0
X“+y —2x+4y [ 575 >
10 X° +y% +2X+2y 7 —E;—1+£ O;—1+—3
2 2 2
11 X +y% +6x+4y -12 —l;—l+£ 01+ 32
2 2 2
3, 3 V3
12 24 y2—bBXx— -3 —1-— 01-——
X“+Yy° —6x—-4y (2 2] ( 2}
13 X2+ Y2 —4x+2y -4 (1+§;—%J (1+§;0J




V3.5 V3
14 2 2 _ 4 —1——;— —1——;0
X“+y +4x-2y [ > 'Y >
15 X2 +y° +6X+4y -9 (—1+£;—§] (—1+£;0]
2 2 2
16 x> +y?—6x—4y 4 (l;l—ﬁj (0;1—£j
2 2 2
1, 3 V3
17 Zyy? -9 —=1-— 0l-—
X“+Yy +4x+6y ( 5 ZJ ( 2]
18 x> +y® —4x -6y 5 -2 ﬁ—l —2+£,0
2 2 2
19 x> +y° +2x+8y -1 [—2+£;—1J [—2+£;0J
2 2 2
20 X* +y? —2x-8y -8 (—%;1—%} (0,1—?]

2 cemecTp

Tema 7. UnTerpajbHoe ncuncaeHue GPyHKIMHU OJHO NepeMEeHHOIA.
Tema 8. UHTerpajibHoe ucUucJeHHe QYHKIIMU HEeCKOJIbLKHNX MepeMEeHHbIX.
Tema 9. O0bIkHOBe HHbIE TH (e peHIATbHbIE YPABHE HHUSL.

Tema 10. Paambl.

Tema 11. Teopusi Be poATHOCTEH M /1€ M€ HT bl MATE MATHYECKOM CTATHCTHKH.

ba3oBblii ypoBeHB

Sananue 1
Haiiru onpeieneHHble MHTETpabL.
Howmep Bap. Nurerpaibl
e © dX % . 2
1 ' 0) [ ———m—— X sin xdx; 4 —x*)°dx.
Jl- A/1—1In? x )J;OX2+2X+2 & ’[ F)I ( )
2 )j\/_dx ]O In(x” +1)dx B) jxstxdx r) j—( +d:(() .
3 a) I 6)j‘ “dx )j(x 3)e’dx; r) j COS
B T
«/x+9 +J_ 1-x \/sm X
4 SIN° X j x2/1— x2dx.

a) jxcosBxdx 6)J\/T IW




e*ye* —1dx Y S FT—7... ¢ Xdx
° ! e* +3 )len X’ !X 25_de’r)I«/2x+ '
7 e
6 a) J'cos x sin 2xdx; 6)]' = B) I1/(9 x* )*dx; r) 1x\/_'
Xdx 7 dx o xadx
7 2) !m; 6) {W B) j(\/cosx+sm x)2dx; ) j\/i
. P(x-1)dk ¢ % t9(x— 1 )olx
j Tl ! )jcos X sin® xdx; r) j1+m
x*dx z -
? " Jsinx )Pdx; v [4/(1-x ) dx.
a)j\/r !  B) j(cosx+ sinx )?dx r)! (1—x?)°dx
10 S(x+4)x. 3 x°dx “5s5in® xdx . -
; ’ | 1)dx.
)J.\/i )J.m B)_fm F)J.n(X )X
11 a) j(x+2)e “dx; 6) jsm x cos® xdx; B) j( _1)3, j
_— "esin® xdx T odx
12 a) j(x—s)e dx; 6) j\/? _[-,(x+5)2’ j X*~/16 — X dx.
13 2xdx; 6) | T X9 —x2d
a)jxcosxxmj B)jm j X2 dX.
14 a) j(x+6)e‘xdx 6) Ism de j—x r) ?L
Yeosx T iNxE-1" " 3l+4sin’x
Inx Tesin® xdx ¢ x*dx
o %0 I«/cos {xs In x Iw/ 16 +x*)
16 2) j(x 77)cos3xdx 6) j \/_dx B)i ; ! i xX o
x*dx o Jxdx & dx
17 a) jxsm2xdx 6) j\/ﬂ !’ )!m
18 a) j(x+4)e “dx; 6) jf/(ﬂ T ;r) Ijni/l e’ dx.
sin x
_ xdx r x*dx
19 a) j arctgxdx; o) j m B | \/r j Nrrad
20 a) J.(X 1)e*dx; 6) j

COSSI:dX [ox . ‘1) j«/ (16 — x* )°dx.

1xIn




3ananve 2

HccnenoBaTh CXOOMMOCTH HECOOCTBSHHOIO HHTCTpala.

H];);v;e-:p Nurerpanst
% Inx T arctgxdx
1 a) . 6) [edx.; B)
!X—l J. “!. X2 +1
* xdx
5 sin x X _ dx
!l—x" XJZ‘\/X4+1 -([x +2X+2
COS X Tsinx % X
3 Jl—x dx | 70 [ xe Zdx
0 1 0
A _[ sinx T dx -2[ dx
< X(L+x") Uxe =1 1(x—l)2
i sinx
5 dx
1+ X" J.w/1+ X3 x + X
; Txcosx i j x*dx j- dx
)14+ X" L (X=DVx -1 33/(4-x)’
Tx arctg®x Txfdx ¢ odx
7 d
j 2+ X" X-lfl+x6 !Xm
Tx? arctgx dx
8 ——— dx
! 2+ X" -[ J.(x ? +4x+5)arctg (x + 2)
+0 = Ixdx dx
9 x? cos(exp x)dx N
J -[ 1+ x)? Jl‘x2 + X
3 . .
10 sin(sec x)dx j xdx - Iarctg >2<dx
0 c(@+x)° 4 1+x
0
T In* xdx
11 X sin(x*)dx :
! _-[01+ X+ X° ! X
i \/X7 Todx Tdx
12 cosx dx :
£x+100 Jl.x(x+1) Jl.\/}
2In(sinx) 7 dx 5 dx
13 X |—7/—= | —
! Vx {xzx/xz—l !\/(x—l)e’




1

Jl‘lnx i J-arctg(x Ldx Ixe‘x i

14 I3 oD

15 ! N jx NFEE j

| e e s
17 ! fisx)f] dxz chixs Ixze_:dx

18 !X;ritr?x X jle);_x Ixe‘xzdx

19 I'”(i%x)dx I%ﬁgxdx. Ixfﬁ
20 j'”(“x) Ie sin xdx. f dx

32
—0 VX

3aganve 3

1) Haiiru obuiee perienue nuddepeHimaisHoro ypapHenus | mopsiika.
2) Haitru yacTtHoe  pemienve  aupdepeHIMaIbHOrO  yYpaBHEHUS

y'+py' +qy=f (X), YAOBJIETBOPSIOIIEE HavaJIbHbIM
y(0)=yo., y'(0)=y;.

3aganus

Bap-Ta

1 1) y—ytgx=cosx; 2) y"+4y'-12y=8sin2x, y, =0, y; =0

2 1) y’—2y:e2"; 2) y"-6y'=12x+10, yy =1 y; =1

3 |1 Y’_12—y2=1+x; 2) y +4y=e, y5=0, y; =0
— X
4Dy X = s 2y 2y e By =20052%, Yo =0, y, =1

x> +1 x®+1

5 |1) y'-2xy=x; 2) y"+5y +6y=12sin2X, yo =1, y; =2

6 1) y'+y=2e"; 2) y"-5y'=12x-7, yo=0, y; =1

7 1D y’+X:InX; 2) y”—4Y'—%y:23i”X+COSX’ Yo=1 ¥ =0
X

8 1) y’+%:1+x; 2) y'—4y'=6x+5, yp=2, y; =3

ropsiika
YCIIOBUSIM



9 1) y'-2y=-x; 2) y"-2y'+y=16e*, yy =1, y; =2

10 | 1) y’+ytgx:L; 2) y"+6y’+9y=10e"*, Yo=3 Y1 =2
COS X

3ananue 4.

JlaHo pacmpenencHye npu3Haka X (ciydaiiHod Benmuuibsl X) (TaGymia 1), momydeHHOH 10 N
HaOmoneHusiM. Heobxonumo: 1) mocTpours TUCTOrpaMMy, KyMYJISTHBHYIO M SMITHMPUYECKYIO
byHKIMIO pacnpenencHus X; 2) HAWTH: a) CPpeaHIO apru(METHIECKYIO X; 6) memuany Me n
mony MO; B) nucnepcro s?, cpeaHee KBaApaTHIECKOe OTKIOHeHHE S M KOd(pduIlMeHT Bapuarmn

-~

Vv ; T) HaYaJbHbIE Vk ¥ [eHTpasbhbie |1, MoMeHTh K-ro nopsaka (kK=1,2,3.4); 1) kosddrme o

aCUMMETPHUA AS nokcrece  EK.
X —cymMMapHOe 4uciio HaOpaHHBIX OasuioB mpu TectupoBanuy; N=100 (CTyIeHTOB).

japuaHT i -6 -8 10 D-12 -14 -16 b-18 -20 -22 p-24 }-26
1 i 1 3 b 11 L5 0 14 |2 L0 6 2
2 i 2 3 b 11 14 0 15 |2 9 6 1
3 i 1 2 b 12 L5 0 14 X L0 5 2
4 i 2 2 b 11 14 1 14 |2 L0 6 2
5 i 1 3 D 12 15 d0 16 11 9 6 2
6 i 2 4 / 11 14 19 13 |2 L0 5 3
7 i 2 3 / 11 14 PO 14 |2 8 6 2
8 i 2 4 b 12 L5 0 13 |1 L0 5 2
9 i 1 4 / 11 L5 1 14 11 L0 5 1
10 i 1 4 b 12 14 PO 14 |2 L0 5 2
11 i 1 4 / 12 L5 PO 15 |1 9 6 1
12 i 2 3 b 12 16 0 15 |2 8 5 1
13 2 3 / 12 L6 PO 14 11 8 6 1
14 n 1 3 b 12 L6 P2 14 11 0 4 2
15 2 3 b 12 L5 P2 14 |2 8 S) 1
16 i 1 4 B 11 L6 1 14 |1 8 S) 1
17 i 1 3) / 11 16 0 15 10 3 5 2
18 | 1 S 3 11 L5 PO 14 |1 9 4 2
19 | 1 4 B 12 L5 1 14 |1 9 4 1
20 1 4 / 10 L6 1 14 |2 9 4 1

3aganue 5.
Jano pacnpenenenue npmsHaka X (CydaiHON BeJMUMHBI X), TIOMYYEHHOM MO BBIOOPKE
o6vema N=100 (Tabnuma 4). MeTogoM NMPOM3BEACHUN HAWTU: BBIOOPOUHYIO CPEIHION,
BBIOOPOYHYIO JUCTICPCUIO, ACUMMETPHIO U IKCIIECC.

BapuanT K;
i
i
i
i
i

12 {14 16 {18 20 22
11 (15 20 (14 12 10

11 (14 20 (15 12 9
12 15 20 (14 13 10
11 (14 21 (14 12 10
12 15 20 |16 11 9

IR

W[ N[ cof wofoo

Ol &[0 01 O

o|o|u| o oY
NS ENENE

QB[N




6 N; 2 4 7 11 14 19 13 12 10 5 3
7 N; 2 3 7 11 14 20 14 12 8 6 3
8 N 2 4 6 12 15 20 13 11 10 5 2
9 N 1 4 7 11 15 21 14 11 10 5 1
10 N 1 4 6 12 14 20 14 12 10 5 2
11 N 1 4 7 12 15 20 15 11 9 5 1
12 N 2 3 6 12 16 20 15 12 8 5 1
13 N 2 3 7 12 16 20 14 11 8 6 1
14 N, 1 3 6 12 16 22 14 11 9 4 2
15 N, 2 3 6 12 15 22 14 12 8 5 1
16 N, 1 4 8 11 16 21 14 11 8 5 1
17 N, 1 5 7 11 16 20 15 10 8 5 2
18 N 1 5 3 1 15 20 14 11 9 4 2
19 N 1 4 3 12 15 21 14 11 9 4 1
20 N 1 4 7 10 16 21 14 12 9 4 3
3aganue 6.

JuckpeTHas ciydaiiHas Bemm4uHAa X MOXKET MPUHUMATBH OJIHO M3 TSTH (PUKCHPOBAHHBIX 3HAYECHUN
X1, X2, X3, X4, X5 C BEPOATHOCTSIMH P1, P2, P3, P4, P5s COOTBEeTCTBEHHO (Tabmrma 1). Berunciurs

MaTeMaTHYECKOe OXKIIaHUe U JUCTIEpCHI0 BeanuuHel X. Paccyurats M noCcTpouTh rpaduk

GyHKIMU pacTpe/eNeHus.

Bapuanr X1 X2 X3 X4 Xs P1 P2 Ps P4 Ps
1 1 2 3 4 5 0.2 0.2 0.2 0.2 0.2
2 1 2 3 4 5 0.1 0.2 0.3 0.2 0.2
3 1 2 3 4 5 0.4 0.1 0.1 0.3 0.1
4 1 2 3 4 5 0.3 0.3 0.1 0.1 0.2
5 -2 -1 1 3 7 0.2 0.2 0.2 0.2 0.2
6 -2 -1 1 3 7 0.1 0.3 0.2 0.2 0.2
7 -5 -2 0 1 2 0.5 0.1 0.1 0.2 0.1
8 -5 -2 0 1 2 0.1 0.2 0.1 0.3 0.3
9 0 1 2 3 4 0.2 0.2 0.2 0.2 0.2
10 0 1 2 3 4 0.3 0.2 0.1 0.2 0.2
11 0 1 2 3 4 0.1 0.2 0.3 04 0
12 -1 0 1 2 3 0.6 0.1 0.1 0.1 0.1
13 -1 0 1 2 3 0.3 0.2 0.1 0.1 0.3
14 3 4 5 6 7 0.1 0.2 0.3 0.4 0
15 3 4 5 6 7 0.5 0.1 0.1 0.1 0.2
16 -5 -4 -3 5 6 0.1 0.3 0.2 0.2 0.2
17 -2 0 2 4 9 0.3 0.2 0.1 0.1 0.3
18 -2 0 2 4 9 0.3 0.1 0.1 0.2 0.3
19 -2 0 2 4 9 0.15 0.15 0.2 0.4 0.1
20 5 6 7 8 9 0.1 0.1 0.1 0.1 0.6




IHoBbIIEHHBIN YPOBEHb

Samanve 7

Boruycanrs kpuBonvHe HbIH MHTErpas. Caenath 4epTex.

—y )dx—(x—y? )dy

BJIOJTE

Lo

nyru L okpy>kHOCTH X=5cost ]

y=>5 sint ot Touku A4 (5; 0) 1o Touku B (0;
5).

2. I( X+y )dX _( X—y )dy BJIOJIb JIOMaHOU L =

OAB, rze O (0; 0),
A (2;0),B(4;5).

I ydx — X(;iy

BJIOJIb TpaHUIB L TpeyronbpHuKa
X2 + y |y Tpey

L
ABC, 00x0/s ee IpOTUB XOJIa 4aCOBOI CTPETIKH,

rae A (1;0), B(1; 1), C(0; 1).

4. I( x% =2xy)dx+(y* —2xy)dy sroms ayru L
L

napaboner Y = X* or Touxn A (-1; 1) mo Touku B

(1;1).

5. I( Xzy—3X)dX+( yZX+2y)dy BJIOJIb BEpXHEH
L

y=2sint

nonosuubl L ammanca X = 3COS T,

(0<t<x).

6. I(XZ +y)dx - ~( y2 +x)dy Brons nomanoii L
L

=ABC, roe A (1;2),B(1;5),C(3;9).

X —
7. I deJrde o, yra L kpusoi Y =€
L

or touku A (0; 1) mo Touku B (-1; e).

8. I—d ——dy BJI0JIb 0Tpe3ka L = AB

npsmoii ot Touku A (1; 2) no Touku B (2; 4).

9. I( Xy —x* )Ydx+xdy grom ayru L mapaGosmsl

2
y= 2X° or Touku A (0; 0) no Touku B (1; 2).

10. J‘%dx + xdy

BIIOJIb AyTH L KpuBoit

Y =N X o1 rouxu A (1; 0) 5o Touxu B (e; 1).

3aganue 8.

CnyqaﬁHa;I BeJmuuHa X 3aJaHa INIOTHOCTBIO BCPOATHOCTH

f(x)= {O’ x<a x>b (taGma 2).

p(x,c), a<x<b

Omnpenemurs kKoHCTaHTy C, MaTeMaTHIECKOE OXKHMIaHUe, JUCTIEPCHIO, (DYHKIMIO pacIpeiesieHust

BeMMUHBI X, A TAKKE BEPOATHOCTH ee Tona/lanusl B MHTepBan (o, f3)

Bapuant

p(X,C)

6.1 C-X 1




6.2 g 0 1 05 1
6.3 o 1 1 0.5
6.4 o 0 2 1
6.5 o 0 1 2
6.6 c -2 2 -1
6.7 csin(x) 0 T 0 /2
6.8 Csin(2x) 0 /2 /4 T
6.9 csin(3x) 0 K] -1 1

6.10 c-cos(X) -nt/2 /2 0 1

6.11 C-cos(2x) 0 n/4 0.5 1

6.12 ce” 0 4 2

6.13 ce” 0 © 3

6.14 4™ 0 0 1

6.15 c |X| -2 2 15 2

6.16 ce” 0 1 0 0.5

6.17 c X 0 1 0.5 0.7

6.18 cx° 0 2 1 2

6.19 cx’ 0 1 0.5

6.20 cX -1 1 0 2

1. KpuTepuu olleHUBaHUA

OueHka «OTJIMYHO)» BHICTABJISIETCS, €CJIM CTYAEHT:
v TIOJTHO PacKpbUI COJECp/KaHue Marepuania B o0beMe, IPeyCMOTPEHHOM MPOrpaMMoi;

v WBJI0KWI MaTepual rpaMOTHBIM SI3BIKOM B OMpPEIEJICHHOM  JIOTHYECKON
MoCJICAOBATCIIbHOCTH, TOYHO UCIIOJIb3YSA TCPMHHOJOTHIO JUCHUIUIMHBI U CHMBOJIHKY,

v/ NPaBWIHHO BBINOJHWI PHCYHKH, CXEMBI, COIYTCTBYIOIIHE OTBETY;

v/ ToKaszal yMEHHE WUIOCTPUPOBATH TEOPETHUECKHUE TOJIOXKEHUS KOHKPETHBIMH IPUMEpPAMH,
NPUMEHSISI UX B HOBOM CUTYaIly;

v NPOJAEMOHCTPHPOBAJl  YCBOEHHE  paHee  WM3YYEHHBIX  CONYTCTBYIOIIMX  BOIPOCOB,
c(hopMHUPOBAHHOCTh ¥ YCTOWYHMBOCTH HCTIONB3YEMBIX MPU OTBETE YMEHUI U HABBIKOB,;

v/ BBITONHEST PabOTy CaMOCTOSITENBHO 0€3 MOMOIIM TPETOaBaATEs.

Bosmoorcnvl 00na - 06e nemoynocmu npu oceeuieHuuU 6mopoCcmeneriblx 60npocoe6 uiu ebzmadkax,
Komopble cmydeHm JIE2KO ucnpaesujl no samedaHuro I’IPGHOOCZGCZWZ@JZ}Z.

OueHka «XOpouIo» BbICTABJISIETCS, €CJIU CTYI€HT!:
TIOJTHO PACKPBUI COACPKAaHIE MaTepuaia B 00beMe, MpeyCMOTPEHHOM MPOrpaMMOif;

v WBJI0KWI MaTepual rpaMOTHBIM SI3BIKOM B OMpPEIEJICHHOM  JIOTMYECKOMN
TI0CJIEA0BATEJILHOCTH, TOYHO MCIIONIb3Ysl TEPMUHOJIOTMIO AVCLMIUIMHBI W CUMBOJIHKY;

v TpaBWIBHO BBINOJHWI PHCYHKH, CXEMBI, COIYTCTBYIOIIHE OTBETY;

v/ NoKasajl yMEHHE WUIOCTPUPOBATH TEOPETHYECKUE MOJNOKEHNS KOHKPETHBIMH MPHMEPAMH,
NpUMEHsA UX B HOBOM CUTYyalWV,



v\ TPOIEMOHCTPHPOBAJ  YCBOCHME  paHee  M3YYEHHBIX  CONYTCTBYIOIMX  BOIPOCOB,

c(hopMHUPOBAHHOCTh U YCTOWYMBOCTDH HCIIONB3YEMBbIX IPU OTBETE YMEHUI U HABBIKOB;

v/ BBINONESUT paboTy CaMOCTOSTENHHO €3 MOMOIIHU MPETIOIaBaTEs.

Omeem npu 3mom umeem 00UH U3 HEOOCMAMKO8:

v
v

v

B M3JIOKCHUU OITYIICHBI HEOOJIbIIIHNE HpOGGJH:I, HC MCKAa3UBIINC COACPIKAHUC OTBCTA,
JOIYHICHbI OJHMH - JABad HECAO0YCTA IIpH OCBCIICHHMHA OCHOBHOI'O COICPIKAaHUA OTBCTA,
HCIPABJICHHBIC 10 3aMCYaHWIO MPETIOaBaTCIIA,

JOITyHICHa OIIMOKa WK Oolee JABYX HCAOYCTOB IIPU OCBCUICHUM BTOPOCTCIICHHBIX BOIIPOCOB
WIK BBIKJIaAAKaX, JICTKO UCIIPABIACMBIC TI0 3aMCYaHUIO NIPETIogaBaTCIIAd.

Onenka «YyAOBJIETBOPUTECJbHO» BBICTABJIACTCHA, €CJIN:

v

v

HETIONHO WM HETIOCJ/IeI0BaTEIbHO PAaCKPHITO COJAEpXKaHWEe MaTepHalia, HO MOKa3aHo ooliee
MIOHUMaHKE BOIIPOCa;

VMEJIUCh 3aTPYAHCHWSI WIM JIOMYyIICHbl OMMOKKA B ONPEICNICHHH TOHSITHIA, HCTIONb30BAHHH
TEPMUHOJIOTHH, CXEMaX, BBIKJIAJKAX, KCIPABICHHBIE IIOCJIE HECKOIBKHX HABOJISIINX
BOIPOCOB TPETIOIaBATEIS.

Ouemca «HECYAOBJICTBOPUTECJIbHO» BBICTABJIACTCH, €CJIN:
v

v

HE PACKpBITO OCHOBHOE COJICp)KaHHE y4eOHOro MaTepHana;

OOHApY)KCHO HE3HAHWE WM HETOHMMaHUe YdJalmmMcst OONbIIei WM HauOoiee BasKHOM
4acTH y4eOHOro Matepuala;

JIONyIICHbl OHIMOKA B ONpEJNENICHMM TOHATHH, TPU MWCTONB30BAHMM TEPMHUHOJOTHH, B
pUCYHKAaX WIM CXeMmaX, B BBIKJIAJKaX, KOTOpble HE MHCIPABICHBI IMOCIE HECKOIBKHX
HAaBOJAILMX BONPOCAxX MperoaBaTeis.
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