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1. IlepeyeHpb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCHUIIMHE, COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3y/ibTaTaMHu
O0CBOCHUSI 00pa3oBaTeIbHOM NPOrPaMMbI

Ko n naumenoBanue

Ko n nHaumenoBanue
HWHJHUKATOpa

[Tnaaupyemblie pe3ynbTaThl 00yUeHUS

KOMIIETCHIINU (IecKpUITOPHI)
JOCTHKEHUS] KOMITETEHITUU
OIIK-2 OIIK-2.1 3HaTh:
Cnocoden CHOCOBHOCT NpUMEHATH | CCHOBHDBIC TIOHATHS 1 (bopMyIbl BEKTOPHOM airedpsl v aHanuTuueckoil reomerpun (3H-1);
HCII0JIB30BATH METOJIbl MaTeMaTHYeckoro | OCHOBHBIC (GOpMYJIBI I TEOPEMBbI MATEMATHIECKOTO aHAIM3a U JTUHEHHON anreOpsl (3H-2);

CrenUaJIN3HPOBAHHDbIE
3HAHMS
(ynnameHTaIbHBIX
pa3aenoB
MaTeMATHKHU, (PU3UKH,
XAMUH U OUOJIOTHHU AJIs
NnpoBeIeHUs
HCCJIeTOBAHUM B
odsacTn
OMOMHIKeHepHuH,
OnonHpopMATHKH H
CMEKHBIX JTHCHMILIHH
(Moay.Jieit)

aHaJIi3a
MOACIIMPOBAHUA

u

OCHOBHBIE TUTIBI AU (PepeHInaNbHBIX YPAaBHEHUH U KOPPEKTHYIO TIOCTAHOBKY 32124 JJIs1 HIX
(3H-3); ocHoBHbIE (OPMYJIIBI U TEOPEMBI TP PEPEHIINATBHOIO U HHTETPAIbHOI0 HCUHCICHUS
(3H-4) ; cBoiicTBa YHCIOBBIX M (PYHKIMOHANBHBIX psinoB (3H-5) ; ocHOBHBIE MOHATHS TEOPHH
BepositHOCTH (3H-6); ompeneneHus U coaepKaTeIbHbIN CMBICT XapaKTEPUCTUK CITYYaHBIX
BennuuH (3H-7); ocHOBHBIE MOHATHUS MaTeMaTuyeckoit craTuctuku (3H-8)
YMmern:
BBIIIOJIHATH JAEUCTBUS HaJl BEKTOPAaMH U COCTABIISATh YPAaBHEHUSI TEOMETPUUYECKUX 00bEKTOB (V-1);
BBINOJIHATH JAEHCTBHSI HAJl MATPULIAMU U PeIIaTh CUCTEMbI IMHEHHBIX anre0pandeckux
ypaBHeHuii (Y-2); pemars quddeperunanbabie ypaBHeHus (Y-3); BBIYUCIATH TPOU3BOIHBIE U
unTerpansl (Y-4); onpenensats Hauboblllee 1 HaUMeHblIee 3HaueHus GyHkuui (Y-5);
MPUMEHSATh METO/Ibl MHTETPAIIbHOTO UCUMUCIICHUS B IPUKIAaIHBIX 3a1auax (Y-06); uccienoBath
CXOAMMOCTbH PSJIOB M IPUMEHATH UX K peleHuto 3a1a4 (Y-7); onpeneisiTh BEepOsITHOCTU COOBITUI
(Y-8); BBIUMCIATH XapaKTEPUCTUKH Cy4yaliHbIX BelnuuH (Y-9); pemaTh OCHOBHBIE 331a4l
MatemaTrueckoi craructuku (Y-10)

Baagers:
HaBbIKaMU BBIYUCIICHUN HEOOXOJUMBIMHU MIPU PEIICHUH 3a]ad BEKTOPHOM alreOpsl U
aHanmuTHuyeckoi reomerpu (H-1); HaBbIKaMu BBITOJHEHUS ONIepaluii IMHEHHOH anreOpsl U
MaTemaTudeckoro ananusa (H-2); HaBbikaMu npuMeHeHus AuddepeHnnanbHbIX YpaBHEHUH K
MOJIETTUPOBAHUIO TEXHUYECKUX CUCTEM U MPUPOAHBIX nporieccoB (H-3); HaBbIkaMy BBIYHCICHHM
HE00XOAUMBIX B UG PepeHIInaTbHOM U HHTeTrpajabHOM Hcuucienuu (H-4); HaBpikamu
CTaTUCTHUYECKON 00paboTKU peanbHbIX AaHHbIX (H-5);




2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl

JlucuuruiiHa OTHOCUTCST K JHMCHMIUIMHAM o0s3aTenbHOW 4acTu. Kox JUCHIUIUIMHBI 110
yueOnomy rutany b1.0.05. uciuninna uzyvaercst Ha mepBoM U BTopoM Kypcee (1-4 cemectp).

JucnurumHa «MaTtemMaTtuka» U3ydaeTcss Ha OCHOBE 3HaHWH, MOJYYCHHBIX MPU U3yYCHUH
Kypca 2JIEeMEHTApHONH MaTEeMAaTHKH B CPEAHEM YIeOHOM 3aBE/ICHUU.

[Tony4yeHHbIE B Tpollecce HM3y4YSHHs AUCIUIUIMHBI «MareMaThKa» 3HaHWS, YMCHHS |
HaBbIKW MOT'YT OBITH MCHOJIb30BAHbBI IIpHU U3YUYCHUUN 06H_[eHay'-IHBIX U CliICOUaJIbHBIX AUCHUIIIINH:
«Dusuka», «[lpuknagHas Mexanukay, «@Duzmueckas xumus», «llporeccel u  ammapatsl
XUMUYECKON TEXHOJIOTUN», « CUCTEMHBIN aHAIN3 XUMUYECKUX TEXHOJIOTHI» U psaa APYyrux, a
TaKXe B HAYYHO-HCCIIEIOBATEIIBCKON padoTe.

3. O0beM TUCHUTIIHHBI

Bcero,
aKaJEMHUYCCKUX

Buy yuebnol paboThl Hacos

Ounas popma

o0Oy4deHus

OO0masi Tpy10eMKOCTh M CUMILINHBI 18/648

(3a4eTHBIX eAMHUIY aKaJICMHUYECKHX YaCOB)

KonTakTHasi padoTa ¢ npenoaaBaresiemM: 314
3aHATHSA JIEKIIHOHHOTO THIIA 108
3aHATHS CEMHUHAPCKOIO THIIA, B T.4.

CEMHHAaphbI, IPAKTUUECKUE 3aHATHS 180

nabopaTtopHbie pabOThI

KypcoBoe npoektupoBanue (KP wm KIT)

KCP 26

JpyTue BUIbl KOHTAKTHOH paboThl

CamocrosiTesibHasi padoTa 226
KonTpoas 108
®opma Texkymero koutpoJs (Kp, pedepar, PI'P, acce) 9 Kp, 3 PT'P
®opma npomexyTouHoii arrecraumuu (Kp, KII, 3auer, sx3amen) 3aueT (1cemectp),

sK3ameH (2-4
ceMecTp)




4. ConepxaHue TUCIUTIITUHBI
4.1. Pa3aenbl AMCHUILIMHBI M BUAbI 3aHATHH

3aHgaTus
CEMHUHAPCKOT0
THIIA,
aKaJieM. 4ackl
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1. | JIuneiinas anreOpa 8 14 12 OIIK-2,
2 BekTopHas anreOpa u aHanuTUYECKast 14 12 12 OIIK-2
TeOMeTpHUsI
3. | KommuiekcHbI€ unciia 1 MHOTOWICHBI. 4 2 4 OIIK-2
4. | BBenenue B MaTeMaTUUECKUI aHATIN3 6 12 8 OIIK-2
5. | Juddepennmansuoe ncuucnenue GyHKIu 4 10 8 OIIK-2
OJHOM NEPEMEHHOMU
6 [Tpunoxenus quddepeHnnaaTbHOro 4 10 OIIK-2
MCYHCIICHHS (DYHKIIUK OQHON IepEeMEHHOM
HToro 3a nepsblii cemecTp 36 54 54
6. | Ilpunoxenust nuddepeHITNaIbHOTO 8 2 4 OIIK-2
WCYHCIICHUS PYHKIMA OJHON IIepeMEHHOM
7. | UaTerpanbHoe ucuucnenue GpyHkuui ogqxoit | 10 26 66 OIIK-2
MIEPEMEHHOM.
8. | MuddepeHnmaibHOE U HHTETPATHLHOE 18 26 40 OIIK-2
ucuncieHue (pyHKIUI HECKOIBKUX
epEeMEHHBIX
Hroro 3a BTOpOIi cemecTp 36 54 110
9. | O6bikHOBeHHBIE U DepeHIInaIbHbIE 8 16 20 OIlK-2
ypaBHEHHUS
10. | Yucnosble ¥ PyHKIMOHAIBHBIE PSIJIbI 10 20 28 OIlK-2
HToro 3a Tperuii cemecTp 18 36 48
11. | Onpenenenue BepoSITHOCTU COOBITHIA 4 10 4 OIIK-2
12. | JIucKpeTHbIE U HENPEPBIBHbBIE CITydaliHbIE 6 12 4 OIlK-2
BEJIMUUHBI
13. | OCHOBBI MaTEeMaTUUECKOW CTATUCTUKHU 8 14 6 OIIK-2
HToro 3a yeTBEpTHIN ceMecTp 18 36 14
HUTOI'O 108 180 226




4.2 dopMHUpoOBaHHE UHAUKATOPOB AOCTUKEHUA KOMIIETEeHIIUX pa3/e/laMU

JAUCIUIIINHBI
Ne Kon nnaukaropos
i JOCTHKEHUS HaumenoBanue pa3aena JUCHUILTAHBI
KOMITETCHIIMH
1. OIIK-2.1 Jluneitnas anre6pa
2. OIIK-2.1 Bekropnas anrebpa u aHaTUTHYECKasi TEOMETPUS
3. OIIK-2.1 KoMmrutekcHble yncina 1 MHOTOYJIEHBI.
4. OIIK-2.1 BBeneHne B MaTeMaTUYECKUI aHAIINA3
S. OIIK-2.1 HMuddepernuansHoe ncyrcieHue GyHKINN OqHON TepeMEeHHOM
6. OIIK-2.1 HuTerpanbHoe ucuucinenne GyHKIUN OJHOM ePEeMEHHOM.
7. OIK-2.1 HuddepenunansHoe ncyrcieHue GyHKINN HECKOIbKUX
MIePEMEHHBIX.
8. OIIK-2.1 WuTerpanbHoe ucuncieHne GyHKINH HECKOJIBKIX TIEPEMEHHBIX.
0. OIIK-2.1 OO0bIkHOBEHHBIC MU (DepeHIATEHBIC YPaBHECHUS.
10. OIIK-2.1 YucnoBbie M QYHKITMOHATBHBIC PSJIBI.
11. OIIK-2.1 Omnpenenenre BEPOSITHOCTH COOBITUH.
12. OIIK-2.1 JIMCKpeTHBIE U HENIPEPBIBHBIE CIyYalHbIE BEJIUYUHBI.
13. OIIK-2.1 OCHOBBI MATEMATUYECKON CTAaTUCTHUKH.
4.3. 3aHATHA JIEKIITHOHHOI'O TUIIA
Ne O0BeM,
HanmenoBanue Tembl HNunoBanmoH
paznena akaj.
e — U KpaTKOE€ COAEpKaHUE 3aHATUS qacy | HoT dopma
1 [MousiTue nuHeiHOTO pocTpancTBa. [Ipumepsl. Jluneinas| 2
3aBUCHMOCTh W JIMHEHHAs HE3aBUCHUMOCTH 3JIEMEHTOB
JUHEHHOTO TMpOCTpaHCcTBa. PasmepHocTh U 0aswmc
JUHENHOTO MPOCTPaHCTBA. EAMHCTBEHHOCTh Pa3ioKEeHUS
1o 0a3ucy.
1 Marpuibl,  OcHOBHble  moHsTHA.  Omnpenenutens| 2
KBaJpaTHOM Matpulbl. Onepanuu Haj MaTpulaMu U UX
CBOICTBA.
1 OOparnas wmatpuna. HeoOxomumoe U jgocratouHoe| 2
ycioBue o0patumoctd MaTpuilbl. CHCTEMBl JIMHEHHBIX
anreOpandeckux  ypaBHEHHUU,  MaTpuUdHble  (OPMBI
npencrasieHus. Teopema Kpamepa.
1 Panr wmarpunpl. Teopema o 0OasucHOM  MwuHOpe.| 2
PazpemmMocTs CHCTEMBl JIMHEWHBIX —anre0panyecKux
ypaBHeHui: Teopema Kponekepa-Kanemnu. CsolicTBa
pereHuit OZTHOPOJHBIX CHUCTEM JIMHENHBIX
anredpanyeckux ypaBHEHHUHN.




Ne
pasznena
JIUCLIUILIUHBI

HanmMmenoBanue TeMbl
U KpaTKOEe COJEpKaHUE 3aHATHUS

O0BeM,
aKaj.
Yachl

Nunosanunon
Has popma

2

BekropHble BeIMYMHBI M T€OMETPUYECKHE BEKTOPHI.
JluHeiiHple omepanuu HajJ BEKTOpaMH, HMX CBOMCTBA.
TeopeMa 0 TUHEHHON 3aBUCUMOCTH ABYX, TPEX U YETBIPEX
BeKTOpOB. KOOpIMHATBI BEKTOPOB, CBS3h C JIMHCHHBIMH
ONEepaLUSIMHU.

CkanspHoe, BEKTOPHOE U CMEUIAaHHOE MPOU3BEICHHE
BekTOpoB. OmpeneneHue, CBONCTBA, BBIYHUCICHHUE B
JIEKapTOBOM Oasuce.

lexaproBa cucrema koopauHaT. Paguyc-Bektop U
KOOPIUHATHI TOYKHU IIPOCTPAHCTBA. 3anaHue
FeOMETPUUECKUX OOBEKTOB YypaBHEHUAMHU. YpaBHEHHE
IUIOCKOCTH B IpPOCTpaHCTBE. PaccTosiHME OT TOYKH [0
TJIOCKOCTH.

IIpsiMass B IIpOCTpaHCTBE: pa3jIMYHbIE BHUJBI YPAaBHECHHIA,
paccTosiHUE OT TOYKH [0 IPSIMOH.

B3aumHoe pacnosnokeHue NOpSAMbIX M IIJIOCKOCTEH B
IIPOCTPAHCTBE. 3aJauyd Ha NPSIMYyI0 M IIJIOCKOCTh B
IPOCTPAHCTBE: YroJl MEXIY IJIOCKOCTAMHU, YIoJl MEXKIY
IPSIMBIMU, YTOJI MEKY NPSIMOM U IJIOCKOCTBIO.

[Tpsimast Ha Tuiockoctu. [IpeoOpa3oBaHue KOOpAKWHAT MPU
3aMeHe JeKapToBoro Oa3uca Ha ImIockocTH. l[lomspHas
cucTeMa KOOpJMHAT.

Kpusbie BTOporo mnopsaka (KOHHUYECKHE CEUYCHHS):
KaHOHWYECKHH BUJ ypaBHEHHH, OCHOBHbIE CBOMCTBA.

Kommnekcubie quca. Anrebpanueckas,
TPUTOHOMETpHUUECKas, nokaszaresbHast bopma
KOMIUIEKCHOTO  4Mcia. ApupMETHYecKHe olepalui,
BO3BE/ICHUE B CTEIICHb.

Mpuorounensl. Onepauuu Haja MHorowieHamu. Kopesb
MHorowsieHa. OcHOBHas TeopeMa anredpsl. Teopema besy.
Pa3znosxeHre MHOrouwieHa Ha JJMHEWHBIE COMHOKUTEIH.

OKpecTHOCThP TOYKM YHUCIOBOM MpsMOW. beckoHeuHO
yAaJIEHHbBIC TOYKHU. Omnpenenenue npejaena,
reoMeTpuueckas  MHTepoperauus.  EQMHCTBEHHOCTH
npenena. [Ipenen nmocieqoBaTeaIbHOCTH.

OcHoBHBIE TeopemMbl O Tpeaenax. 3aMeyaTelbHbIe
npeaenbl. beckoHeuHo Maibie, OECKOHEUHO OOJIbIINE U
OTpaHWYEHHBIE (YHKIMU: OINpEAeTeHUsI U OCHOBHBIC
TeopeMbl. ApudMeTUYECKHE ONepaIliy HaJl IpeIeIamMu.

CpaBHeHue  OecKOHEYHO  MaiblX.  HemnpepbIBHOCTD
¢ynkuun B Touke. Kiaccudukamus ~— pa3pbIBOB.
HenpepriBHOCT,  QyHKIMM Ha  otpe3ke. Teopema
Beiiepmrpacca. Teopema bospniano-Komn.

HuddepennmpyeMocTsb byHKIIH, CBSI3b c
HEIPEPBIBHOCTHIO. [Tonsatuss  muddepenuuana u
MIPOU3BOJHOM, HX TEOMETPUYECKMH M MEXaHWYECKHU
CMBICIL.




Ne
pasznena
JIUCLIUILIUHBI

HanmMmenoBanue TeMbl
U KpaTKOEe COJEpKaHUE 3aHATHUS

O0BeM,
aKaj.
Yachl

Nunosanunon
Has popma

5

[TpaBuna nuddepenuupoBanus. Tabmua MPOU3BOIHBIX:
BBIBOJL  HEKOTOphIX  (opmyn.  IlpomsBomuble
Qg depeHImanbl BBICIINX MOPSIKOB.

HToro 3a nepsblii cemecTp

36

Teopembl 0 muddepeHIUPYEeMbIX (QYHKIUAX: TEOPEMBI
®Depma, Posuns, Jlarpanka, Komu. [1paBuno Jlonwurains.

Muorounen Teitnopa. @opmyina Teisiopa ¢ 0OCTaTOUHBIM
yreHoM B Qopme Ileano wu Jlarpamxka. Dopmyia

Maksopena s GpyHknuii e”, sin x, cosx. I[IpuMenenne
dbopmynsl Telnopa.

MounotoHHOCTh  ¢yHKuMU. Heobxomumoe  ycioBue
MOHOTOHHOCTH. JlocTaTouHO€ YyCIIOBUE MOHOTOHHOCTH.
OxcrpemyMm. Heobxoaumoe ycnoBue skctpemyma. [lepsoe
Y BTOPOE JJOCTATOYHOE YCIOBUE IKCTPEMYyMa.

Bemykinocts  @ynkuumu.  HeoOxommmoe — ycioBue
BBIMYKJIOCTH. J[0CTaTOYHOE YCIIOBHE BBITYKIOCTH. TOUKH
nepern0a. AcuMnToThl rpaduka QyHKIHUH.

[TepBooOpa3zHas u HeoIpeAeaEHHBIN UHTErpai,
omnpezeieHue U OCHOBHBIE CBoiicTBa. IHTErpupoBanue no
4acTAM M 3aME€Ha IEPEMEHHOW B HEONPEACIEHHOM
WHTETrpaje.

Onpenenéunpli  unHTerpasia Pumana.  Omnpenenenue,
cBoiicTBa. TeopeMa 0 cpeqHeM, T€OMETPUYECKHI CMBICI
HHTETpaIa.

3amMeHa NEpPEeMEHHON M WHTErpPUpPOBAHUE [0 YacTsIM B
onpenenéHHoM wuHTerpayie. HecoOCTBEHHBIE HWHTETrpPAIbI
IIEpBOr0 U BTOPOr'o poJa.

I'eomeTprueckue NpuiIoKEeHNs ONIPEIEIEHHOIO HHTErpaa:
HaxoXJaeHue  momanu  ¢uryp (B JEKapTOBBIX
KOOpJMHATax, C MapaMeTPUUECKH 3aJaHHBIMU I'PaHULIAMU,
B MOJIIPHBIX KOOPJMHATAX), IJIMHA KPUBOH (ompeseseHue,
MOHATHE  CIpAMIISIEMOW  KpUBOH,  (opmymnsl Ui
HaXOXIEHUSA JUIMHBI), OO0BEMBI Ten (MO MJIOLIAJAM
NONEPEYHbIX CEUEHUN U TeJl BpallleHus).

@OYHKIIMM  HECKOJbKUX IEPEMEHHBIX:  OIpejeeHue,
crocoObl 3afaHus, rpaduk, nauHuu ypoBHs. Ilpenen u
HENPEPHIBHOCTD.

Huddepenunpyemoctsb GbyHKIMH HECKOJIBKUX
nepeMeHHbIX. YaCTHBIE POU3BOIHBIE, X TEOMETPHUECKUI
cmbicii. Heobxonumoe ycnoBue audQepeHpyeMocTH.
Hocrarounoe yCIIOBHE nudepeHIpyEeMOCTH.
JuddepenumpoBanue ca0kKHON QyHKIIUH.

[TpousBogusie U nuddepeHranbl BHICIIUX MOPSAKOB.
Teopema o mepecTaHoBKe HOpsiIKa JU(PepeHIIMPOBAHUS.
dopmyna KOHEUHBIX MHpupanieHnii u ¢opmyrna Teitnopa
Juis QYHKIMA ABYX NTEPEMEHHBIX.




Ne
pasznena
JIUCLIUILIUHBI

HanmMmenoBanue TeMbl
U KpaTKOEe COJEpKaHUE 3aHATHUS

O0BeM,
aKaj.
Yachl

Nunosanunon
Has popma

8

OkcrpeMyM (QyHKUIUH AByX nepeMeHHbIX. HeoOxommmoe
yCJIOBHE SKCTpeMyMa. JlocTaTrouHoe ycrnoBre SKCTpeMyMa.
[ToBepxHOCTH B MpOCTpaHCTBE. ['pagueHT QyHKIUU
HECKOJIbKUX TepeMeHHbIX. KacarempHas IUIOCKOCTB K
MIOBEPXHOCTH. HesBuble ¢byHKIMH, ux
nuddepeHnpoBanue.

JIBOMHOM MHTErpall: ONPEAEIICHUE, CBOMCTBA, BBIYUCIICHUE.
Cpennee 3HaueHHe QYHKIHHU IBYX IEPEMEHHBIX.

3aMeHa IEpEMEHHBIX B JIBOTHOM MHTErpaiie. Beruucnenue
JIBOWHOTO MHTErpajia B MOJISIPHBIX KOOPJAMHATAX.

HpI/IJ'IO)KeHI/IH HBOﬁHLIX HHTErpajioB: MaccCa IIJIaCTUHKH,
HCHTP MACC IIJIACTUHKHW, MOMCHT MHCPILIWUH, 00BEMBI TEII.

TpoliHOl UHTETpat: onpeneIeHue, CBOMCTBA, BHIYUCIICHUE.
Cpennee 3HaueHue (PYHKIUU TPEX  IMEPEMEHHBIX.
[IpunoxxeHusi TPOMHBIX UHTETPAJIOB.

TpoiiHON uHTErpajll B CPEpUUYECKUX U LMJIMHIAPUYECKUX
KOOpAMHATAX.

HToro 3a BTOpPOIi cemecTp

36

3amaun, mpuBOASIIUE K AU PepeHINATHHBIM YPABHCHHSIM.
Huddepenunansuple  ypaBHEHHS IEpPBOrO  MOPSIKA,
dbopmbl mpencraBnenus. 3amada Komm st ypaBHEHUN
nepBoro  mopsaka. Teopema  CyIIECTBOBaHUS |
eauHcTBeHHOCTU. OOIIee, yacTHoe U 0coboe pelieHue
T GepeHIMAIBHOTO YPaBHEHUS.

['eomerpuueckass wuHTeprperamus anupdepeHnanIbHbIX
ypaBHEHMI  1epBoro  mopsaka. MeTol  H30KJIMH.
VYpaBHeHUs BBICIIMX MOpsIKOB: 3anada Komm, Teopema
CYLIECTBOBaHMS M €IMHCTBEHHOCTH, OOIlee pelIeHue.
Juddepenunanpaple  ypaBHEHHs] BTOPOrO  IOpsJIKa:
TEOMETPUUYECKUNA U MEXaHUUYECKUI cMbIc 3aaauu Kommn.

Jlunetinbie muddepeHnranbaple ypaBHeHUs. JIMHEHHBIM
muddepeHmanbHbil - onepatop.  CBoiicTBa  pelIeHui
JIMHENHOTO OJHOPOJHOTO nuddepeHnnanTbHOro
ypaBHeHuda. Omnpenenurens Bponckoro.  Jluneiinas
HE3aBUCUMOCTb  PEIICHUH JIMHEMHOTO  OJHOPOJHOIO
ypaBHeHMs, (yHIAMEHTaJbHAs CHCTEMa  PELICHHH,
CTPYKTypa OOMIETrO PeIIeHHsI.

CrpykTypa  pelieHus JMHEUHOTO OJIHOPOJIHOTO
mupdepeHnmanpHoro  ypaBHeHus. Haxoxnaenuwe  ero
pEILIEHUsI METO/IOM BapUaliy IPOU3BOJIbHBIX TOCTOSHHBIX.
[TocTpoenue (yHIaMEHTATBLHON CHCTEMBI PEIICHUHN IS
JMHENHOT O OJIHOPOJHOIO Qg QepeHInanbHOro
YpaBHEHHUS C TOCTOSTHHBIMU KO3 dUllMeHTaMHu.




Ne
pasznena
JIUCLIUILIUHBI

HanmMmenoBanue TeMbl
U KpaTKOEe COJEpKaHUE 3aHATHUS

O0BeM,
aKaj.
Yachl

Nunosanunon
Has popma

10

[Tonsitue uuncnosoro psaa. OnpeneneHue CyMMbl psija,
CXOAMMOCTh ¥ PAaCXOIMMOCTb YHCIIOBBIX psfoB. Kpurtepuii
Kommn cxomumoctn psgoB. Heobxomumoe —ycioBue
CXOAMMOCTH psina. PAnpl ¢ MONOKUTETBHBIMU YJICHAMH.
[Tpusnaku cxonumoctu: cpaBHeHus, Jlamambepa, Komm
(pamuKalbHBINA), WHTETpaIbHBIA. Psaael ¢ uieHamMu
NPOM3BOJILHOIO  3HaKa. AOCONIOTHAasE MW YCIIOBHas
CXOAMMOCTh.  3HAKOUYEpeoyIoIIHecs psAlabl:  Teopema
JleltOHUIIA, OLIEHKA OCTaTKa JISHOHUIIEBCKOTO Psijia.

10

@OyHKIMOHANbHbIE  psiabl.  [loHsiTHe  paBHOMEpPHOM
cxoquMmoctu.  [Ipu3Hak  paBHOMEPHOM  CXOAMMOCTH
Beiiepmtpacca. CBoiicTBa pPaBHOMEPHO  CXOJISILIMAXCSA
PAIOB. CreneHHble pAIbL Teopema Abens.
HuddepenurpoBaHre M WHTETPUPOBAHUE CTEHEHHBIX
PAIOB.

10

Pasznoxenne Qynkuuii B cremenHoil psa. Heobxommmoe
YCJIOBHE Pa3JIOKHUMOCTH, €AMHCTBEHHOCTD PA3JIOKUMOCTH,
JOCTaTOYHOE YCJIOBHE pa3JIOKUMOCTU. PasnoxkeHue B

crenenHoi psx ¢pynkumit e*, sin x, cosx, In(1+ x),

1+ x)a . IIpuoxeHus CTENEHHBIX PAIOB.

10

Paner Dypse. Paznoxxenne byHKIUI B pan
TpuroHomerpudeckui  psag  Dypse: HAXO0XICHUE
K03 (HUILIUEHTOB, €AMHCTBEHHOCTh pa3noKeHus,
CXOJMMOCTH (Teopema Jlupuxie).

HToro 3a Tpernii cemecTp

18

11

Beenenue. Ilpeamer teopun BEpOSATHOCTEW M €€ pOJIb B
ectecTBo3HaHuM. CiydaiiHble COOBITHS, OIEpaluyd Hajl
COOBITHSIMH. Knaccuueckas u reomerpuyeckas
BEPOSITHOCTh. AKCHOMATHYECKOE TIOCTPOCHHE TEOPUU
BeposATHOCTEN. Teopema Cl0KEHUsI BEPOSATHOCTEM.

11

VYcnoBHass  BeposATHOCTh. He3aBUCHMOCTH  COOBITHIA.
TeopeMbl yMHOXeHHUs BeposTHOCTEH. DopMyia IMOITHOU
BEpOATHOCTH U Teopema runore3 (baiieca). HezaBucumeie
ucnbiTanud. Cxema wucnelTaHuit bepnymmu, ¢dopmyna
bepHyun.

12

CrnyualiHple  BEIMYMHBI, OIpPENEICHHE U  IMPUMEPHI
ciay4yalHbIX BenuunH. @OyHKOMA pacnpeneneHus, e€
CBOMCTBA. JIMCKpETHbIE U HENPEPBIBHBIE CIly4YaiiHbIC
BenMYUHbL. [LTOTHOCTH BEPOATHOCTM W €€ CBOWCTBA.
Baxneimye 4YuCIOBBIE XapaKTEPUCTUKH  CIIy4alHOU
BEJIMYMHBI: MaTEMaTU4YeCKOe OXHUAAHUE, JHUCIEPCHs,
CPEIHEKBAIPAaTUYECKOE  OTKJIOHEHHME, UX  CBOMWCTBA.
Baknerime 3aKOHbI paclpeeeHusl.

10




Ne
pasznena
JIUCLIUILIUHBI

HanmMmenoBanue TeMbl
U KpaTKOEe COJEpKaHUE 3aHATHUS

O0BeM,
aKaj.
Yachl

Nunosanunon
Has popma

12

Cucrtembl Cily4allHbIX BEIMYMH (CIIy4ailHbIE BEKTOpHI).
JIucKkpeTHble U HENPEpPHIBHBIE CUCTEMBbl CIIYyYalHBIX
BEJIMYMH. 3aKOHBI pPaclpe/IeIeHUs CUCTEMBI, X CBOICTBA.
HeszaBucuMocTh citydallHbIX BeM4MH. KoppensunoHHbIM
MOMEHT U KO3((UIMEHT KOPpPEeJSIHU, WX CBOWCTBA.
YcioBHbIE 3aKOHBI pacnpezeneHusl. YcioBHoe
MareMaThueckoe oxuganue. Ilonarme o QyHKIUH
pEerpeccui.

12

[IpenenbHble TEOpEMbl TEOPUU BEPOATHOCTEH. 3aKOH
Oonmpmux uymcen. Teopembr YeOwimeBa u  bepHysum.
LenTpasnibHas npeaenabHas teopema. Teopema JIsmyHoBa.

13

IIpenmer, 3a1aun U1 OCHOBHbBIC MOHSATUA MAaTEMAaTUYECKOU
CTaTUCTUKH. BBIOOpOUHBIN MeTos. BapuanmoHHBIA psit
BBIOOpOUYHAsT PYHKIUS pacnpeneneHus. ['pynmnupoBaHHas
BBIOOpKa, rucrorpamMma. CTaTHCTHYECKOE OIlCHUBAHUE,
obmme TpeOoBaHMS K  OlEHKaM (HECMEIIEHHOCTD,
3 PEKTUBHOCTD, COCTOSITEIIBHOCTB).

13

CocrosiTenbHble, HECMEIIEHHBIE OIIEHKA MAaTEMAaTHYECKOTO
OXUJaHUs W Jucnepcud.  MeTol  MOMEHTOB.
JloBepuTeNbHBIA HHTEPBAI U JOBEPUTEIIbHAS BEPOSTHOCTD.
[Toctpoenue JIOBEPUTEIBbHBIX WHTEPBAJIOB TUISE
MaTEMaTUYeCKOr0 OXKUJAHUA M JUCIEPCUM HOPMAIBHO
pacnpeeneHHOM CIy4ailHOW BEeTHYHHBI

13

OO6mias cxema npoBepku runore3. Kputudeckas 00y1actb,
ypoBeHb 3HaYMMOCTH. OMMOKHM [IEPBOr0 U BTOPOrO POAa.
[IpoBepka rumore3sl O PABEHCTBE MAaTEMaTHYECKUX
OKU/IaHUH HOpPMAaJIbHO  paclpesieleHHBbIX  CIIy4aifHbIX
BEJIMYMH W THUIOTE3bl O BHUJAE 3aKOHA pacIpe/leleHHUs.
Kpurepun Konmoroposa u Ilupcona.

13

3amaua perpeccuu. OneHuBaHue Kod()PUIMEHTOB W
(GYHKIMU perpeccuu 1Mo MeToJy HaMMEHBIINX KBaJpaToB.
[Toctpoenue JIOBEPHUTEITBHBIX WHTEPBAIOB ISt
K03 PHULIMEHTOB U 3HaUYeHUH (YHKIIMU PETPECCHH.

HToro 3a yerBEépTHIii ceMecTp

18

UTOT'O

108

4.4 3aHATHA CEMUHAPCKOro THIA

4.4.1. CemuHapsbl, NPAKTHYECKHE 3aHATHSA

Ne
paznena
JIUCLIUILIUHBI

HanmenoBanune TeMbI
U KpaTKOE€ COJEpKAaHUE 3aHATUS

OO0newMm,
aKaj.
Yackl

MaHoBanmon
Hast popma

1

Martpuusl. Onepauun Haa Matpunamu. OnpeneaTuTent, uxX
CBOWCTBA.

®dopmynsl Kpamepa. Haxoxxnenne o6paTHOI MaTpHIIHL.

11




Ne OO0neMm,
pasnena HaumenoBaHue TeMBbl AKaL NuaHoBanuoH
e — U KPaTKO€ COACPKAHUE 3aAHATHS qacy | oA bopma
1 Panr wmatpunpl. DieMeHTapHble TmpeoOpa3oBaHus Han| 6 -
ctpokamu. Pemenue cucteM JIMHEHHBIX  ypaBHEHUH
MeronoMm I'aycca. CBoiicTBa OJHOPOJHBIX CHCTEM
JINHEMHBIX YPABHEHUH.
1 KonTponbHast padora Ne 1 2 -
2 JIunelHble onepanuy HaJ BEKTOPaMHu. 2 -
2 CkamnsipHOoe, BEKTOpHOE, CMEUIaHHOE INpou3BeneHue, ux| 4
¢usnveckuid U reomMerpuyeckuii cmoici. [IpuMeneHue k
PELICHUIO FTeOMETPUYECKHX 3a]au.
2 [TnockocTh 1 mpsiMasi B pocTpaHcTBe. Pasnuunbie Buapl| 6
YpaBHEHMH. 3aJaud Ha NpAMYy0 U IUIOCKOCTH B
IIPOCTPAHCTBE.
3 Onepanuu HaJl KOMIUICKCHBIMHM YHCJIAMH. 2
4 Ilonsitue npenena. Boruncnenue npenenos| 4
anreOpandeckux BbIpakeHuil. HeompenenéHHoctu Buua
00
—r, {oo — oo}, —
00 0
4 3aMeuaresbHbIC Mpeaeiibl. JKBUBAJICHTHbIE OceckoHeuHo| 4
Manble. BplunciaeHue  npenenoB  TPAHCLEHICHTHBIX
(bYHKIHH.
4 KonTponbuas paborta No 2. 2
5 [TpomsBomHas GpyHKIMU B Touke. TabiuIia MpOU3BOIHBIX, 8
OCHOBHBIE IIpaBuJIa T epeHIMpoBaHuUs.
Jlorapudmuueckoe muddepennuporanue. [IpousBomHbIe
BBICIIUX IOPSAKOB.
5 KontposnbHas pabora Ne 3 2
4 PackpsiTHe HeonpeneneHHOCTeN BUAA {lw } Haxoxnenue 2
aCUMITOT IpagHuKOB (QYHKIIMH.
6 3ajaun Ha TPUMEHEHHE TPOM3BOAHOW (GYHKIWMA omHOM| 4
[IEPEMEHHOM.
HToro 3a nepsblii ceMecTp 54
6 [TonHoe wccnenoBaHue QYHKIOMA H TOCTpoeHHe ux| 2
rpaduKoB.
7 [TepBooOpa3Has U HeomnpenenEéHHbIN WHTerpai. TaOmuma| 2
uHTerpanos. HemocpencTBEHHOE HHTETPUPOBAHHUE.
7 3amMeHa NepeMEeHHOM B HEONPEAEIEHHOM UHTETpaJIE. 2
7 HMHTErpupOoBaHue 110 YacTsM. 2
7 WHuTerpupoBanne paiioOHAIbHBIX (QYHKIUH. 2
7 WHTerpupoBanyie TPUrOHOMETPUUIECKUX BBIPAKEHHM. 2
7 HMHTerpupoBanye HppauOHAJIBHBIX BBIPAXKEHUN 2
7 Onpenenénnspiii nuaterpan. @opmyna Hetorona-Jleitoanma.| 4
3aMeHa INEPEMEHHOM W HWHTETPUPOBAHUE IO YaCTSIM B
ONPEACIEHHOM UHTETpaJe.
7 Hecob6ctBennsble naTerpaisl I-ro u Il-ro pona. 2
7 KonTtposnbHast pabora Ne 4. 2
7 ['eomeTpryecKkue NpUsIoKEeHuUs ONpeaeIEHHOr0 HHTerpata 6

12




Ne O6bem
HanmeHnoBanue Temsl ’| UHHOBaLMOH

pasznena aka.
U KpPaTKOE COZIep/KaHNe 3aHATUS Has popma

JUCLUIUIMHBI 4ackl

8 @DyHKIMU HECKOJILKUX MEPEMECHHBIX: OCHOBHBIC MOHITHS.| 2
YacTHble IPOU3BOJHbIE, TOJIHBIN MU depeHual.

8 YactHele mpousBoaHble W auddepenumansl Boicmux| 4 [Pasdop
HOPSAAKOB. OKCTpeMyM (QYHKUMH JIByX II€PEMEHHBIX, KOHKPETHBIX
HauOonplllee M HaWMEHbIIEe 3HAaueHHWE (QYHKIUUA B CUTyaLui
3aMKHYTOH 00JIaCTH.

8 Briunciienue  JBOMHBIX HMHTETPaJoB B JIEKapPTOBBIX 6
KOOpJAMHaTax

8 Bbelurcnenne  IBOMHBIX ~ HMHTErPaJioB B MOJSAPHBIX| 2
KOOpJAMHaTax

8 Kontposbnas pabora Ne 5 2

8 [IpunokeHne NBOMHBIX HHTErPAIOB 2

8 Bbrunicienne TpoitHbix uHTerpanoB. [uwnmmuapudeckue| 8
koopauHaTel. Cdepuueckue KoopauHATHL. 3adayd  Ha
IIPUJIOKEHUS] TPOMHBIX UHTETPAJIOB.

HToro 3a BTOpOIi cemecTp 54

9 Jnddepennnanpapie ypaBHEHHS IEPBOTO MOPSIKA 6

9 Meroapl TOHWXEHHS Tmopsaka auddepeHnaIbHbIX 2
YpaBHEHUI

9 Jluneitnpie  muddepeHimanbupie  ypaBHeHHs Bbicmux| 2 [Mo3roBoii
nopsakoB. [loctpoenue ¢dyHIaMEHTaIbHON  CHUCTEMBI HITypM
pelieHnuid Uisi OJJHOPOJHOTO YpPaBHEHUSI C MOCTOSHHBIMU
kodpurmentamu

9 Jlunelinsie HEOJHOPOIHbIE i depeHIraTbHbIC 2
ypaBHEHHMs BbICIIMX HOpsikoB. MeTon Jlarpanika.

9 JIuneiinobie HEOJIHOPO/IHbIE muddepentmanpupie| 2
YPaBHEHHUs BBICIIMX IOPAJKOB C IPaBOM YacCThbIO
CHEIMaJIbHOTO BUJIA.

9 KonTtposnbHast pabora Ne 6 2

10 CxomuMOCTh 4HCIOBBIX psiaoB. OcHOBHbIe TOHSTHA.| 4
[Ipr3HaKy CXOOMMOCTH 3HAKOIOCTOSIHHBIX PSAJIOB.

10 CXomuMOCTh 3HAKONEpeMEHHBIX psioB. AOcomoTHas u| 2
ycioBHast cxoauMocTh. [Ipu3nak JlenOuua.

10 @dyskumoHaneHele  psagpl. OOmacte  cXomuUMoCTH.| 2
CX0JIMMOCTb CTENIEHHBIX PSIOB.

10 KonTtposnbHast pabora Ne 7 2

10 Pa3noxxenue GyHKIUN B CTETIEHHOM psij 2

10 [lpuMeHeHHe  CTENCHHBIX  PSIOB:  OpUOMMKEHHBIE| 2
BBIYHCIICHUS 3HAYEHUN byHKIMH, BBIUNCIICHHE
MHTErpasioB, peuieHne quddepeHIaabHbIX ypaBHEHUH.

10 Paznoxenue GyHKUUN B TpUrOHOMETpHUECcKuil psig Pypbe 6
HToro 3a Tperuii cemecTp 36

11 Kinaccuueckoe u CTaTUCTHYECKOE ompenenenue| 2
BeposiTHOCTH. Ormepanuu  Haa  COOBITHSIMH. TeopeMbl
CJIOKEHHUSI U YMHOXKEHHS BEPOSITHOCTEM.

11 Omepammu  Hajx  coObiTusiMH.  TeopeMbl cCliokeHHs H| 2

YMHOKEHUSI BEPOSITHOCTEH.

13




Ne O6bem
HaunmenoBanue tembl ’| MIHHOBaMOH
pasznena aka.
U KpaTKOE€ COAEPKAHNE 3aHATHUS Has ¢popma
JUCLHUTIIIUHBI 4achl

11 PopMya MOJIHOM BEPOATHOCTU U TeopeMa baiiecca. 2

11 HeszaBucumeblie ucnbitanus. @opmyia bepnymiu. 2

11 Kontposbnas padora Ne 8 2

12 JIMuCKpeTHbIe ciydYailHble BeIWYHMHBL. bBUHOMHANBHBIA| 2
3aKOH pacrnpenenenus, pacupeaenenue [lyaccona.

12 HenpepbiBHbIE Cily4aiiHble BEJIWYHWHBI. PaBHOMEpPHBIA, 2
MI0Ka3aTeJIbHbIA, HOPMAJIbHBIN 3aKOH paclpeesICHHUs.

12 Cuctembl  CilydailHBIX  BEIMYMH  (HENPEpPBIBHBIX  H| 2
JIUCKPETHBIX).

12 CucreMbl  CcioydalHBIX  BeJMMYUH  (HENPEpBIBHBIX H| 2
JUCKPETHBIX).

12 KontposbHas padorta Ne 9 2

12 QYHKINHU CIy4YalHbIX BEJIMYUH. 2

13 Bapuanuonnbiii  psnm w BbliOOpouHas  yHkmums| 2
pacnpeneseHus. ['pynnupoBanHas BbIOOpPKA u
ructorpamMmma. MeToj MOMEHTOB.

13 [TocTpoenue JOBEPUTEIBHBIX WUHTEPBAJIOB mist| 2 |[pynmoBas
MaTEeMaTHYECKOr0 OXXKMJAHUS U JUCHEPCUU HOPMaJIbHO JIUCKYCCHUS
pacnpeieéHHON CllydyalHOW BEJTMYUHBI.

13 [lpoBepka CTaTUCTUYECKUX TUIOTE3 O BHAC 3akoHa| 4
pacrnpesneneHuss — CIydyalHOW  BeMMYMHBI  (KpUTEpH
[Tupcona).

13 [IpoBepka  CTAaTHCTUYECKHUX THIOTE3 O paBeHCTBe| 2
MAaTEMaTUYECKUX OXUJAHUM W JUCHEPCUHA HOPMAJIBHO
pacupeiesEHHbIX CIyYalHbIX BEJIHYHH.

13 3agaya perpeccud. MeTon HaMMEHBIIMX KBajgpatoB.| 4
IToctpoenue JIOBEPUTENIBHBIX MHTEPBAJIOB JUTSt
K03 (ULMEHTOB U 3HaYEHUHN PYHKIIMH PETPECCUH.

HToro 3a yeTBépTHIi cemMecTp 36
UTOIro 180
4.4.2. JlabopaTopHbIe 3aHATHSA
Ne O0newM,
HaumeHnoBaHue TeMbI
paszgena akan. |IIpumeuanue
U KpaTKO€ Co/IepKaHNe 3aHATUS
JUCLUTIITUHBI 4achl
He npexycMoTpensl
4.5. CamocToAaTe/IbHAsI pa60Ta 00y4YaKOUIMXCS
Ne OO0newMm,
IIepeuens BOIIPOCOB ISt dopma
pasiera CaMOCTOSITENIbHOTO U3yYEHUs arat. KOHTPOJIS
JUCIUILTAHBI qachl
1 Paznuunble  MeTonbl  BBIUMCIEHUs — ompenenuteneit| 16 Kp, U3,
KBaJIpaTHBIX MaTpULl. MeTO/ bl pelIeHHs] U aHAJIU3a CUCTEM BOIPOCHI K
JIMHEWHBIX YypaBHEHUU. BBINIONIHEHWE WHIMBUAYaJIbHOTO 3a4éry

3aJlaHusl, OJIFOTOBKA K KOHTPOJIbHON paboTe, MOAroTOBKa
K 3a4€Ty..

14




Ne O6bem
IIepeuens BOIIPOCOB ISt ’ ®opma
pasjera CaMOCTOATENIHOTO N3yUYEHUS ara. KOHTPOJIA
JUCLUTIIUHBI 4achl

2 Pemenue reomerpuueckux 3ajad meTojgaMu BektopHoul| 12 | U3, Bompockl
anreOppl M aHAJUTHYECKON TeoMeTpuu. BplnoaHeHue K 3a4€Ty
VMHIMBUAYAIBHOIO 33JJaHUs], IOATOTOBKA K 3a4€Ty.

3 Bo3Benenue B creneHp KOMIUIEKCHBIX YHCEll, U3BIeUeHue| 4 N3, Bonpocsl
KOpHs.  BbllosHEHWE  MHIMBUIYaJbHOTO  3aJaHuS, K 3auéTy
MOATOTOBKA K 3a4ETY.

4 Onpenenenue npeaena B pa3iMyHbIX CUTyalusx. MeToasl 8 Kp, Bopocsl
pacKpbITUsi ~ HEONPENENEHHOCTEM IpU  BBIYUCIEHUU K 9K3aMEHY
npenenoB. lloaroroBka K KOHTPOJNBHOW paboTre U
9K3aMEHY.

5 OcBoenue texuuku nuddepennupoanus. [logroroBka k| 8 Kp, Bopocsl
KOHTPOJILHOHU paboTe. K 9K3aMEHY

6 [Tonnoe wuccnegoBanue QyHkuuu #u noctpoeHue e€| 10 PI'P
rpaduka. Beimoanenue PI'P.

7 Merto bt WHTETPUPOBAHMUSL. Tpuronomerpuueckue| 66 Kp, PI'P,
nmojicTaHoBKY, nuddepeHnuansHbiii ouHoM. Crenuduka BOITPOCHI K
BBIYMCIICHHS OINpeAeNEHHbIX HHTerpaioB. Haxoxnenue 3K3aMEHY
wiomaze ¢uryp W JUIMH KPUBBIX B  MOJISIPHBIX
KoopauHaTax. BeruuciaeHne o0O0BEMOB Tell BpallCHUS
METOJOM LWJIUHIpUYECKUX 00osiouek. Brimonnenue PI'P,
nojaroroBka K Kp Ne 4 u sk3ameny.

8 Metoasl mpenctaBieHus (QYHKIUE OBYyX mepeMeHHbIX:| 40 Kp, PI'P,
tabmuna, rpaduk, nmuHuM ypoBHs. Popmyna Teinopa u BOIIPOCHI K
SKCTpeMyM  (QyHKUMH JABYX IE€pEeMEHHBIX. 3aMeHa 9K3aMEHY
IIEPEMEHHBIX B KpPaTHBIX MHTerpajnax. Beimonnenue PI'P,
noaroroBka K Kp Ne 5 u sx3ameny.

9 VYpaBHenus, mnpuBogsmuecs K oxHopoaHbiM  umu| 20 | Kp, Bompocsl
JUHEWHBIM U GepeHIaTbHbIM YPAaBHEHUSM I1E€PBOTO K DK3aMEHY
nopsaaka. Pa3nuuyHble METOJABl TMOHM)KEHUS TOpsiiKa
muddepennmanbHbIX ypaBHeHui. [Toaroroska k Kp Ne6 u
9K3aMEHY.

10 CyMMHpOBaHUE YHUCIOBBIX W (YHKIHMOHAIBHBIX PsIOB.| 28 Kp, PI'P,
Paznoxxenne  (QyHKUMH B TPUTOHOMETPUYECKUE U BOIIPOCHI K
000061ménHsbIe psabl Dypbe. Bommonnenue PI'P, moaroroska DK3aMEHY
K 9K3aMEHY.

11 OnemeHTsl KkoMOuHatopuku. Ilpumenenue Qopmynsl| 4 Kp, Bonpocsl
MoJIHOM BepoATHOCTH U (opmynsl baiieca. Ilpenenbubie K DK3aMeHY
ciydan cxemsl ucneltanuii bepnymm. Ilogroroska k Kp 8
U DK3aMEHY.

12 Baknelmue 3aK0HBI paclpeieIeHNsI CIIyYalHbIX BEIUUUH,| 4 Kp, Bonpocsl
BBIUMCIIEHHE MX XapakTtepucTuk. [loaroroBka x Kp 9 u K DK3aMEHY
9K3aMEHY.

13 Komnerorepasle  MeTonel  pacuéra  cratuctuueckux| 6 [PI'P, Bompocsl
xapakTepucTuk. IIpoBepka CTaTHCTUYECKUX THUIIOTES. K 9K3aMEHY
Boimonnenue PI'P.

NUTOro 226
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5. IlepedyeHb yueOHO-METOAMYECKOT0 O0ecredeHUs AJIs1 CAMOCTOSTEIbHOM
padoThI 00Yy4AKOIIMXCS MO0 JUCHHUIJIMHE

Mertoanyeckue ykazaHus st 00ydJaronIuXxcsl 10 OPTaHU3aIKi CaMOCTOSITEIbHON paOoThI
M0 TUCIUILINHE, BKITFOYAsk IEPEUEHb TEM CaMOCTOSTEIILHON paboThI, (HOPMBI TEKYIIIETO KOHTPOJIS
M0 TUCIUIUIMHE U TPEOOBaHUS K UX BBIITOJIHEHUIO Pa3MEIICHBI B AJICKTPOHHOU HH()OPMAIIMOHHO-
obpazoarenbHoii cpeae CITIOI TU(TY) na caitte Menust: https://media.spbti.ru

6. ®oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEAEHNsI IPOMEKYTOYHOM aTTeCTAIUN

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYalOIIUMCS MEpOIPHUITUH  TEKYLIEro KOHTPOJI
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIM ypOBEHb («YIOBJIETBOPUTEIBHO») OCBOEHUS
IIPElyCMOTPEHHBIX JIEMEHTOB KOMIIETCHLIUN.

Pe3ynpTaThl IUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsI BCEX JJIEMEHTOB
KOMIIETEHIMH MPEBBIIEH (JOCTUTHYT) IOPOrOBBI YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM
JTare.

IIpomerxyTouHas aTTecTanys 1o AUCLHUILIMHE IPOBOAUTCS B (hopMe 3aueTa U IK3aMEHOB.
K cmaue 3auera M 3K3aMeHa JOIYCKAIOTCS CTYAEHTHI, BBINOJIHUBIIME BCE (POPMBI TEKYLIETO
KOHTPOJISL.

3ayer M 9K3aMEHBl  TNPEIYCMAaTPHUBAIOT  BHIOOPOUYHYIO  TPOBEPKY  OCBOCHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIETEHLUI U KOMIUIEKTYIOTCS BOIPOCAMU (3aJaHUsIMU) JABYX
BUJIOB: TEOPETUYECKUIN BOMPOC (I MIPOBEPKU 3HAHUI) U KOMIUIEKCHas 3aja4a (1Ji1 IPOBEPKU
YMEHUH 1 HaBBIKOB).

IIpu cpaue 3adera, CTYACHT IOJy4yaeT J1Ba BOIPOCA U3 MPUBEAEHHOIO MEPEYHS U OJHO
IIPAKTUYECKOE 3aJJaHKE, BPEMS IIOJTOTOBKHU CTYJEHTA K YCTHOMY OTBETY - 10 45 MUH.

@DOHJ OLIEHOYHBIX CPEJCTB MO JUCHMILIMHE npescTasiieH B [Ipunoxxenun Ne 1.

7. IlepeyeHb OCHOBHOI U JOMOJHUTEIbHON y4eOHOI JIUTEPaTypBhl,
HEe00X0AMMOI1 1JIsl 0CBOCHUSI TUCHMILTHHBI

a) nevYyaTHbIC U31aHUSA

1. [unaues, B. C. Boicmas marematuka / B. C. llunaues. - Mocksa.: FOpaiit, 2020. - 447 c.
ISBN 978-5-534-12319-7

2. bexnemumes, J[. B. Kype ananutuueckoii reoMeTpuu M JUHEWHOW anreOpel /
. B. bexnemumies. — Cankr-IlerepOypr.: Jlanp, 2021.. — 448 c.ISBN 978-5-8114-4416-3

3. HemunoBuy, b.II. Yucnennole Meroabl aHanuza. [lpubmkenune  GyHKIU,

muddepeHManbHbIe U UHTErpallbHble ypaBHeHUs: YueOHoe nocodue / b. I1. lemunosuy,
N. A. Mapos, 3. 3. lllyBanosa — CIIO.: JIans, 2008. - 400 c.

4. Hemunosuy, b.II. [Juddepennuanbupie  ypaBHeHMs:  ydeOHoe  mocobue  /
b. I1. lemunosuy, B. I1. Moxaenos. — CII6., M.; Kpacuozgap: Jlanb, 2008. — 276 c.
3. I'aBpunos, B.P. KpaTHble M KpUBOJIMHEHHBIE MHTETPANbl. JJIEMEHTHI TEOPUU IIOJIS:

VYuebnuk mnsa Bty3oB / B. P.TlaBpunos, E.E.WBanosa, B.JI. Mopo3oBa; moa pen.
B. C. 3apy6una, A.Il. Kpumenko. - 3-e wusn., wucnp.- M.: Hzg-so MITY wum.
H. O. baymana, 2008. — 491 c.

6. Bentuens, E. C. Teopus BeposTHOCTEH 1 €€ MH)KEHEPHBIE TPUIIOKEHUS: ydeOHoe mocooue
st BTy30B / E. C. Benrtuens, JI. A. OBuapoB. — M.: Beicmras mikona, 2007. — 491 c.

0) 2JIEKTPOHHBIE YUeOHbIe M3JaHUS:

1. I'py3nkoB, A.A. DneMeHTHl TEOpHUHM NpEIeNoB: MeToA. ykazaHus / A. A.I'py3akos,
M. b. Kynmuunenko; CIIOI'TU(TY). Kad. Bbicmi. marematuku. - CII6., 2010. — 64 c.
//ICIIOI'THU.  Dnextponnast Oubauoreka.-URL:https://technolog.bibliotech.ru. Pexum
JOCTYTIA: 7S 3apETHCTPUPOBAHHBIX MOJIb30BaTEICH
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10.

11.

12.

13.

Cnob6omunckas, T. B. [Ipenenbl. Pekomenaanum k pemeHnio 3a1a4 KOHTPOJIbHOU paboThI:
meron. ykazanus / T.B.Cnobomunckas, A. A.Ipy3akos, M. b. Kynunnenko;
CIIOI' TU(TY). Kad. Beicti. matematuku. - CII6., 2010. — 29 c. //CII6I' TU. DnextpoHHas
oubmmoreka.-URL:https://technolog.bibliotech.ru. Pexum JOCTyTIA: TUTSE
3aperuCTPUPOBAHHBIX T0JIH30BATEIICH

[Hansmuna, O. B. IIpenen u HenpepsiBHOCTh PyHKITMU. CIipaBOYHBIC MAaTEPHAIIBI.: METO/I.
ykazanus / O. B. llansnuna, T. A. Ynanosa, B. C. Kanutonos. — CII6., 2012. — 22 c.
//ICITIOI'TU. Dnektponnass Oubmamoreka.-URL:https://technolog.bibliotech.ru. Pexum
JOCTYTIA: JJIsl 3apErUCTPUPOBAHHBIX MOJIb30BATENCH

Mansanuna, O.B. IlpomsBoanbie u nuddepennuansl. CrnpaBoyHble Marepuaibl. /
O. B. lllansanuna, T. A. Ynanosa, B. C. Kanutonos. — CI16.: CII6I' TU(TVY), 2012. — 18 c.
/ICIIOI'TU. Dnextponnast Oubmuoreka.-URL:https://technolog.bibliotech.ru. Pexxum
JOCTYTIA: JJIsl 3apETHCTPUPOBAHHBIX MOJIb30BaTEICH

Pemenne TUMOBBIX BapUaHTOB KOHTPOJIBHOW PabOTHI MO TEME MPOU3BOAHBIC (PYHKIHH
onHoW mepemeHHo: Meron. ykazanus / I1. E. backakosa, T. B. Bunnuk, H. H. I'u3nep,
A. J1. babaes.- CII6.: CITOI' TU(TY). Kad. Beictr. marematuku, 2011. — 16 c. /CITI6I' TH.
OnektponHas Oubmmoreka.-URL:https://technolog.bibliotech.ru. Pexum pocrtyma: s
3apEerUCTPUPOBAHHBIX MOJIb30BaTENICH

[Mpumenenne audQepeHIINaATBPHOTO HMCUUCICHUS K HCCICAOBAHUIO (YHKIUHA W
noctpoenuto rpadpukoB: meton. ykazanus / T.B.Cnobomunckas, II. E. backakosa,
A. A. I'pyznkoB, H. H.T'm3nep, 1O. A.HeoGepaun. - CII6.: CIIOI'TU(TY), 2013.—
25 c. //CII6I'THU. Dnextponnas 6ubmnoreka.-URL:https://technolog.bibliotech.ru. Pexxum
J0CTyna: JUisl 3apEruCTPUPOBAHHBIX M10JIb30BATEEH.

I'py3nkoB, A. A. TexHuKa BBIYMCICHUS OMPEACICHHBIX WHTETPAJIOB. METOJ. YKa3aHus /
A. A. I'py3nkoB. — CII6.: CIIOBI'TU(TY), 2012.— 61c. //CIIOBI'TU. DnexkrponHas
oubmmoreka.-URL:https://technolog.bibliotech.ru. Pexum JOCTyTIA: TUTSI
3aperUCTPUPOBAHHBIX T0JIH30BATEIICH

I'py3nkoB, A. A. UnterpanpHoe ucuucieHne (GyHKIUN OJHOW MEpPEeMEHHOM: ydeOHoe
nocoone / A. A.TIpysnkos.- CIIo.: CIIBI'TU(TY), 2013.— 139c. //CIIGI'THU.
OnextponHas Oubnmoreka.-URL:https://technolog.bibliotech.ru. Pexxum nocryma: s
3aperucTpUpPOBAaHHBIX MOJIb30BaTENEH

I'py3nkoB, A.A. BbluucieHue M NPUIOKEHUS JBOHHBIX HMHTETPajioB: METOJUYECKHE
ykazauuss /  A. A.Ipy3akoB, M. b. Kymuunenxo. -  CII6.:  CIIGI'TU(TY),
2013. - 58 c. //CII6I' TU. Dnextponnas 6udmuoteka.-URL:https://technolog.bibliotech.ru.
Pexxum nocTymna: [uist 3apeTucTpupOBaHHBIX MOJIB30BaTEIEH

Bunnuk, T. B. BpruncieHne TpOWHBIX MHTETPAIOB B JEKAPTOBBIX M KPUBOJIMHEHMHBIX
KOOpAMHATax:  MeTojauueckue  ykazanus /  T.B.Bunnuk, A.A.I'py3akos,
M. b. Kynuunenko CII6.: CII6BI'TU(TY), 2013.— 53 c. //CII6BI'TU. DnexkrpoHHas
o6ubnuoreka.-URL:https://technolog.bibliotech.ru. Pexum JOCTyTa: TUISL
3aperucTpUpPOBAaHHBIX MOJIb30BaTENEH

®arraxoBa, M. B. Jluneitnsle nuddepeHnmanpuple ypaBHeHUs n-ro nopsaka. Permenue
3amad: metoj. ykazanus / M. B. ®darraxosa, M. b. Kymuunenko, H. M. KnumoBurikas;
CIIGI' TU(TY). Kad. BBICIIL MaTeMaTHKH. - CII6., 2009. — 65 c.
https//technolog.bibliotech.ru

Mansnuna, O. B. O6bikHOBeHHBIE MU epeHnanbHble ypaBHEeHUs : yueOHoe nocodue /
O. B. lllansanuna, B. C. Kanuronos; CII6., CIIGI' TU(TY). Kad. maremaruxu, 2013. —
38 c. https//technolog.bibliotech.ru

I'py3nkoB, A.A. Panei: ydyeOHoe mocobue / A.A.I'pysakos, O. B. Illlansanuna,
B. C. Kanuronos. - CII6.: CIIOI'TU(TY), 2013.— 52c. //CIIGI'TU. DnextpoHHas
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oubmmoteka.-URL:https://technolog.bibliotech.ru. Pexxum JOCTYTIA: TUTSt
3apErUCTPUPOBAHHBIX MOJIb30BATEIICH

14.  Pxoncuuukuii, A. B. Teopus BeposATHOCTEH M MaTeMaTHUECKas CTaTUCTHKA: Yd4eOHOe
nocobue / A.B.Pxoncaunkuii - CII6.: CIIGI'TU(TY), 2009.— 58c. //CIIGI'TH.
OnektponHas Oubmmoreka.-URL:https://technolog.bibliotech.ru. Pexum noctyma: s
3aperuCTPUPOBAHHBIX T0JIH30BATEIICH

15.  Hoaromonos, J. B. Cratuctiuueckoe olieHUBaHUE U MPOBEPKA CTATUCTUYECKUX THUIOTE3:
Meron. ykazanus / [{. B. Jlonromonos. - CI16: CIT6I' TU(TY), 2014. — 14 c. /CITI6oI' TU.
OnexrponHas 6ubnmoreka.-URL:https://technolog.bibliotech.ru. Pexxum nocryma: mist
3aperucTpUpPOBAaHHBIX MOJIb30BaTENIEH

8. [lepeuenb pecypcoB HH(POPMAIIHOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTEpHET», HEOOXOAUMBIX JIJISI 0CBOEHUS TUCIHUILINHBI

yueOnbIii ian, PI1J] u yuebHOo-MeTomMueckne Matepuaibsl: https:/media.spbti.ru

IIEKTPOHHO-OMOIMOTEYHBIC CHCTEMBI:
«INeKTpOoHHBIN unTaIbHbIN 3271 — bubmoTex» https://technolog.bibliotech.ru/;
«Jlanb» https://e.lanbook.com/books/.

9. MeToanueckue yKazaHus JJIs1 00y4aloIMXCcsl 0 0CBOCHUIO M CIIUTIIMHBI

Bcee Buabl 3aHATHH 1O AMcUUIUIMHE «MaTemaTuka» HPOBOJATCS B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTII CII6I'THU 040-02. KC VYKJ/IB. Buasl y4eOnbix 3anstuil. Jlekmus. OOmue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunael y4eOnbix 3anartuil. CeMuHapbsl u
npakTHueckue 3ansaTus. Oomue TpedoBaHus K OpraHu3aluy U MPOBEACHHUIO.

CTII CIIGI'TU 048-2009. KC YKB/. Buabsl yueOnbix 3anstuil. CamocTosiTenbHas
1aHupyemas padota ctyneHToB. OOuire TpeboBaHus K OpraHU3alii U MIPOBEICHUIO.

CTII CIIOI'TH 016-2015. KC YKB/I. ITopsok npoBeAeHUs 3a4E€TOB U HK3aMEHOB.

[InanupoBanue BpeMeHHU, HEOOXOAMMOrO0 Ha W3Y4YEHHME NaHHOM NMCUUIUIMHBI, Jy4llle
BCEr0 OCYILIECTBIISITH Ha BECH CEMECTP, IPELycMaTpuBas IPU 3TOM PETYJSPHOE IOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMU NMPABHWIIBHOW OpraHM3aluu y4yeOHOro Impouecca Juisd CTYJEHTOB
ABJIAETCS:

IUTAHOBOCTh B OpraHU3aluyu Y4eOHON paboThl;

CepbE3HOE OTHOIIEHNE K U3YUEHUIO MaTepHara;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTyAEHT NOJDKEH NPUXOAWUTh, MMesl Oarak 3HaHUN M BOIPOCOB MO YKe
U3YYEHHOMY MaTepHaiy.

10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTH, HCIIOJIb3YEeMbIX IIPH
OCYyLIECTBJICHUH 00pa30BaTEeILHOI0 MPOLECcCa M0 JUCHHUIINHE

10.1. UndopMaLMOHHBIE TEXHOJIOTUH

B yuebHOM mpormecce MO JaHHOW AMCHUIIIMHE TPEIyCMOTPEHO WCIOJIb30BaHUE
MH(OPMaLIMOHHBIX TEXHOIOTH:

YTEHHE JICKIIUI C UCIIOJIb30BAHUEM TTPE3EHTAIIHIA,

B3auMoO/IeicTBUE ¢ oOy4daronumucs mocpeacrsom DMOC.
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https://media..ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.2. [IporpaMMHoOe oGecnieyeHr e
[Tpu Bemonnenun PI'P cTyaeHTHI HCIIONB3YIOT MAaKeT MPUKIAIHBIX porpaMM Mathcad.
10.3. HlHpopManMOHHbIE CIPABOYHbIE CUCTEMBI

wolframalpha.com/examples/mathematics

11. MaTepl/laHLHO-TeXHH‘IeCKaH 6333, HeoOXoauMasi 1J1s OCYIIECTBJICHUSA
Oﬁpa3OBaTeJIBHOFO nmpomecca 1mo JTMCumIlJinHe

Jlnist BeieHust JIGKIMOHHBIX U MPAKTHYECKUX 3aHATUN MCIIONB3YIOTCS ayJUTOPUN Kadeapbl

MaTEMAaTHKH.
Jnsa  npoBeneHus IPaKTUYECKMX 3aHATHM  HCIOJIB3YETCS KOMIIBIOTEPHBIM  Kiacc,
000py10BaHHBIN 16 MepcoOHATIbLHBIMU KOMITBIOTEPAMH, 0OBEANHEHHBIMU B CETh.

12. Oco6eHHOCTH OCBOEHHUSA TUCHMILIMHBI HHBAJIUIAMH U JULAMH C
OrpaHN4Y€HHbIMHA BO3MOKHOCTHAMH 3I0POBbLSI

JUis WMHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOXKHOCTAMM Y4Ye€OHbIE IPOLIECC
ocyuiecTBisieTcss B coorBercTBuu ¢ llojoxkeHnem 00 opraHuzanuy y4eOHOro mporecca it

0o0y4eHHs MHBAJIWJIOB U JUI[ C OIPAaHUYEHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI'TU(TY),
yTBepkKAeHHbIM pekTopoMm 28.08.2014 r.
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ITpunoxenue No 1
K paboueii mporpaMme JTUCIUILTAHBI

DoH/I OLIEHOYHBIX CPEACTB

JJIS1 IPOBe/IeHHsI IPOMEKYTOUYHOI aTTeCTALIMHU MO
aUcnuIInae « MareMaTuKa»

1. IlepevyeHb KOMIIETeHIMI M 3TANOB UX (POPMUPOBAHUS.

KoMnereHuun
9Tan
HNuaexce ®opmy.MpoBKal )
(popmupoBanus
OIIK-2 | Cnoco0eH UCNoJIb30BATH CHENHAJTU3MPOBAHHBIE 3HAHUS HavaJbHBIA

(pyHI1aMeHTATbHBIX Pa3/1e/i0oB MAaTeMATUKHU, (U3HKH, XUMHU
u OMOJIOTMH /1JI51 MPOBeIeHUs NCCIe0BaHUil B 00J1acTH
OMOMHKeHePUH, OMOMH(OPMATHKH U CMEKHBIX THCUUIIIMH
(MoayJien);

20




2. Iloxka3arenu u KPUTEPUHU OLICHUBAHUA KOMIIeTeHIINIl Ha PA3JIHYHBIX Talax ux (l)OpMI/Ip()BaHI/IH, HMKaJa OoN¢cHUBaHUusA

BBIUMCIICHU N
HE0O0XOIUMBIMU TIPU
perieHuu 3a1a4d
BEKTOPHOU anreOpsl
aHAJIMTUYECKOM
reomerpun (H-1).

NoeNe 5-20, 29 u
30 k 3auery 3a
IIEPBBII
ceMecTp.

PT'P Ne 1.

ONPEACIICHUSAX
OCHOBHBIX I[TOHATUU U
B PELLICHUH 3a/1a4.

Kon u [Tokazarenu Kpurepuit YpoBHHU cHOPMUPOBAHHOCTH
HanMEHOBaHHE c(OpMHPOBaHHOCTH OLICHUBAHUA (omMcaHue BBIPAXXECHHOCTH JICCKPHUIITOPORB)
MHAHKATOPA (,HCCKpI/IHTOpBI) «YAOBJICTBOPUTCIIBHO» «XOpOoUIo» «OTJIUYHO»
JOCTUXKCHUA o “ o
N — (TIOpOTOBBII) (cpemumuii) (BBICOKHIA)
OIIK-2.1 3HaeT OCHOBHbIE Bompocsr 3HaeT OCHOBHbBIE Jlonyckaer HETOYHOCTH B Jaét BepHbIE
CIIocoOHOCTD noustust U popmynsr | NeNe 10-23 K | TeopeMbl 1 GOpMyTIbl, | GOPMYITHPOBKAX TEOPEM U | (DOPMYITHPOBKU TEOPEM H
[PUMEHSTH BeKTOpHOﬁ aﬂre6p],1 u 3aqéTy 3a | HO JOITYyCKacT 3armucu (bOpMy.H. IMPaBUJIbHO 3alIMCBIBACT
METOIbI AHAIUTHYECKOM MIEePBBII OLIMOKYU TIPU UX 3aTpyaHseTcs npu ¢dbopmynbl. YMeer
MaTemaTueckoro | reomerpuu (3H-1). ceMecTp. 3anucu. 3aTpyIHsAEeTCs | pa3bICHEHUU BbIBOJA JIOKa3bIBaTh TEOPEMBI U
I WJIM HE 3HaeT BbiBoja | ¢popmyi. He Bcerna BBIBOJIUTH ()OPMYIIBI.
MOJICTHPOBAHNS bopmyn u KOPPEKTHO 06T)$[SH5[GT OObscHsier }
JI0Ka3aTeJIbCTB COZIepKATEIbHBIM CMBICI. COJIepKaTEJIbHBIA CMBICII
TEOPEM. HOHSTUM.
YMeerT BBINOJIHATh PT'P Ne 1 CamMocTosATENnbHO Crpasisiercs co BCeMH Crpasnsiercs co BceMH
JEeNUCTBUSI HAJT CIIpaBJISIETCS C MPeI0KEHHBIMU MPEIOKEHHBIMHU
BEKTOpaMH U OoJb1IeH YacThIO 3aJJaHUSIMU, JIOITyCKas 3a/laHusIMU, 000CHOBAaHHO
COCTaBIISITh MIPEITI0KEHHBIX HETOYHOCTH B 0OOCHOBAHUHU | TOJTy4asi IPaBUIIbHBIN
ypaBHEHHs 3a/1aHUM. BBIUHCIUTENbHBIC OMUOKU. | PEe3yJbTaT.
reOMEeTPUYECKUX
00bekToB (Y-1).
Bnaneer HaBbikaMu Bomnpocsr Jomyckaet omuOku B | Permaer 3agaun 3HaeT onpeaeIeHHs

OCHOBHBIX IIOHSATHH.
[Tonyuaer HyXHBIE
ypaBHEHUs, OOBSICHSS
COAEPKATENBHBIN CMBICT UX
IapaMeTpoB.

aHAJIUTHYECKOI TCOMCTpHUH,
IMPpaBUJIbHO 3allMChIBas
YpaBHCHUS, HO AOITYCKasd
OIMOKH BEIYHCIINUTEIHLHOTO
XapakTepa.




3HaeT OCHOBHbIE Bomnpocsl 3HaeT OCHOBHbBIE JlommyckaeT HETOYHOCTH B Jlaér BepHbIe
dbopmyisl 1 Teopembr | NeNe 1-25 K | TeopeMbl U GOpMYJIbI, | GOPMYITUPOBKAX TEOPEM U | (hOPMYIMPOBKH TEOPEM U
MaTeMaTHYECKOTO 3aqéTy 3a | HO JOITYyCKacT 3armcu (bOpMy.H. IIpaBHJILHO 3aIllUChIBACT
AHATIN3A ¥ JHHelnoi | TEPBBIA CEMECTp | OIIMOKYU MPH UX 3aTpyaHseTcs npu ¢dbopmynbl. YMeer
anre6psi (3H-2) u BOIIPOCHI | 3alIMCH. 3aTPyIHSAETCS | Pa3bsICHEHUH BbIBOJIA JTIOKa3bIBaTh TEOPEMBI U
NoNo 1-53 K | WM He 3HaeT BeiBoAa | ¢opmyi. He Bcerna BBIBOJAUTH (DOPMYJIBI.
9K3aMEHY 3a | popmyn u KOPPEKTHO OOBSICHSICT OObscHsieT
BTOPOM CEMECTp. | JOKA3aTENbCTB COZIepKATEIbHBIM CMBICI. COJIepKaTEJIbHbIA CMBICIT
TEOPEM. MTOHSATHM.
3HaeT OCHOBHBIE Bomnpocsr Jomyckaet BepHo onpenenser 3HaeT CTaHIapTHBIE TUIIbI
THIIBI NeNe 1-13 K | OTZIEbHbIC OIIUOKH CTaHJAPTHBIC TUIIBI mQdepeHIraIbHbIX
nudepeHuanbHbIX | 9K3aMEHY 3a | IpH OLpeAeIICHUH muddepeHIanTbHbIX YpaBHEHUM, BEPHO
YpaBHCHHUIA 1 TPETUI CEMECTP. | TUIIOB ypaBHEHU HAa KOHKPETHBIX | ONPEIEIsIeT UX B
KOPPEKTHYIO LLHQ)(bepeI-IVuI/IaJILHHX puMepax, HO JI0IyCKaeT KOHKPETHBIX PUMEpax.
TOCTAHOBKY 327124 151 ypaBHEHUH. HETOYHOCTHU B 3HaeT KOPPEKTHYIO
wux (3H-3); JHormyckaeT omubOku B | popmynupoBkax. 3HaeT MOCTaHOBKY 3aJ1ay.
(dhopMynHupoBKax KOPPEKTHYIO IOCTAaHOBKY

3agaun Koy,
00111ero pemeHus u
T. JI.

3ajad.

YMeeT BBIIOJIHATh Kp Ne 1 Crnpasnsiercs ¢ CrpasisieTcs co BCeMH Crpasnsiercs co BceMH
JENCTBUS HAJl OoJb1IeH YacThIO IIPEJI0KEHHBIMU IPEI0KEHHBIMU
MaTpHLAMHU U pelaTh MPCAJTOKCHHBIX 3aaHUsIMU, JOITyCKasA 3alaHUusIMU, 000CHOBAHHO
CHCTEMEBI JIMHEHHBIX 3aJlaHuM. HETOYHOCTH B OOOCHOBAHUU | MOJTyyasi MPaBUJIbHBIN
anreGpanyeckux BBIUHCIIUTENbHBIE OIUOKU. | PE3yJIbTarT.

ypaBHeHuii (Y-2);

YmMeer pemartsb Kp Ne 7. VYcenemno Ycenenmno cnpasiieTcs co VYcenemHo cupa,isieTcs co

muddepeHnuanbHbIe
ypaBHeHus (Y-3);

CIIPAaBIISIETCS C
0O0JIbIIIEH YaCThIO
MIPETI0KEHHBIX
3aJJaHUM.

BCEMU 3aJJaHUSAMU,
JIOTTyCKast OIIMOKHN
BBIYMCIIMTEIILHOTO
XapakTepa ¥ HETOYHOCTH
MIPH 3allMCH OTBETA.

BCEMH 3aJlaHUSIMHU,
000CHOBaHHO MOTyYast
MPaBUIIBHBIN pe3ysbTar.
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Brianeer HaBbIKaMu

Kp NeNe 1,2, 3,

B ocHoBHOM

Brimosiaser onepanuu,

Brimonaser onepauuu,

BBITIOJTHEHUS 4,5 MIPaBUILHO JIOTTyCKasl OT/ICJIbHbBIC 000CHOBAHHO TOJTyYast
onepawnuii TMHeHHOM BBITIONTHSIET ONEPAIMH, | OITMOKU BBIYUCIUTEIHHOTO | BEPHBIC PE3YJIbTATHI.
anre6ps! U JOTTyCKasi OTIEIbHBIE | XapaKTepa.
MaTEMaTHYECKOTO OILIOKH
anammza (H-2); ANTOPUTMHUYECKOTO

Xapakrepa.
Bnaneer HaBeIKaMu Bonpocst NeNe 1 | BeiBogut BriBoaut [Toapo6HO pazdupaer
IPUMCHCHHSI u 2 x dk3ameny | nuddepennmanbapie | auddepeHnuaibHbe BBIBOJT TH (P epeHIINATHLHBIX
nudpepeHnuanbHBIX | 33 TpPEeTHii | ypaBHEHHUS, YpaBHEHHUS, OMUCHIBAIOLINE | YPaBHEHUM, OMKCHIBAIOIINX
YpaBHCHHUIH K ceMecTp. OTIMCHIBAIOIIINC peabHBIE MPOIIECCHI, peanbHbIC MPOIECCHI.
MOJICIIUPOBAHUIO peanbHbIe MPOLECCHI, | 3aTPYAHSACH C
TeXHIYECKHX CHCTEM JIOITyCKasl OIUOKY B 000CHOBaHHUEM JIETAJIEN.
W TIPHPOTHBIX 000CHOBaHUH.
nporiecco (H-3).
3HaeT OCHOBHBIC Bomnpocsr 3HaeT OCHOBHBIC JlomyckaeT HETOYHOCTH B Jaét BepHbIC
dopmyibt 1 Teopembr | NeNe 1-53 K | TeopeMbl 1 GOpMYTBL, | GOPMYITHPOBKAX TEOPEM U | (DOPMYITHPOBKU TEOPEM H
muddepernpansHoro | 9K3aMeHy 3a | HO JIOMyCKaeT 3anucu Gopmy. MPaBUIILHO 3aIUCHIBAET

Y UHTETPATLHOTO
ucuncnenus (3H-4)

BTOPOU CEMECTP.

OLIMOKH MPU UX
3anucu. 3aTpyIHsAeTCs
WIN HE 3HaeT BbIBOJA

3arpyaHsercs npu
pa3bsCHEHUH BBIBOJIA
dbopmyi. He Bcerna

dbopmynbl. YMeer
JIOKa3bIBaTh TEOPEMBI H
BBIBOJIUTH ()OPMYIIBI.

dbopmyn u KOPPEKTHO OOBSICHSIET OObsicHseT
JI0Ka3aTeJIbCTB COZIepKaTEIbHBIM CMBICI. COJIepKaTEIbHBIA CMBICI
TEOPEM. TTOHSITUH.
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3HaeT cBOMCTBa
YUCJIOBBIX U
(YHKIIMOHATBHBIX
psanoB (3H-5);

Bomnpocsr
NeNe 14-29
9K3aMEHy

K
3a

TPETU cemMecTp.

Honyckaer
OTJIeJIbHbIE OLITUOKH B
OIIpeEIIEHUAX
MOHATUN U
(bopmMyIHpOBKaxX
TeopeM. Jlomyckaer
OLIMOKY NpHU

JlomyckaeT oTesbHbIE
HETOYHOCTHU B OIIPEACIICHUN
OCHOBHBIX TTOHSTHH U
(bopMyIIHPOBKaX TEOPEM.
3aTpyaHsieTcs ¢
JI0Ka3aTeJIbCTBOM.

3HAeT TOYHBIE ONPEACICHUs
HOHATHH U HOPMYITHPOBKU
teopeM. Jlokas3piBaeT
TEOpEMBI, JjaBast IOAPOOHbIE
pa3bIACHEHUS. Y BEPEHO
pa3bupaer npuMepsl.

paccMOTpEHHUH
KOHKPETHBIX
IIPUMEPOB.
YMeeT BBIYUCIITh Kp NeNe 4, 5, 6. | Cnpasinsiercs ¢ CrpasisieTcs co BceMU YcenemHo cupaisieTcs Co
[POM3BOIHBIE U OoJbLIeH YacThIO IIPEI0KEHHBIMU BCEMHU MPEUI0KEHHBIMU
unTerpansl (V-4); MIPEITI0KEHHBIX 3aJJaHUSIMU, JIOITyCKast 3a/laHUSIMHU.
3aJlaHuM. OTJIeJIbHbIE OLUIHOKH.
YMeer onpenensats Bomnpocsr Jonyckaer nyranuny | B mpumepax nomyyaer 3HaeT TOYHbIE

HanOoJIbIIEE U
HauMEHbIIIEES
3HaueHus: QyHKIUI

NeNe 10-14,33 n
34 x 5K3aMeHy 3a
BTOPOU CEMECTP.

B IoHATHAX. B
MpUMepax JO0MyCKaeT
OLINOKH

HpaBHJIBHBII PE3yNbTaT, HE
BCeT/Ia JaBasi KOPPEKTHOE
oOocHoBaHue. Jlomyckaer

(bopMynUpPOBKHU
MIPUMEHSEMBIX TEOPEM.
O0G0CHOBaHHO NOTyYaeT

(Y-5); PI'P Ne 2. aNrOpUTMHUYECKOIO HETOYHOCTH B MIPaBUJIBHBIN PE3YJIbTAT B
Xapakrepa. (bopMyIMpOBKax, AenaeT KOHKPETHBIX NIPUMEPAX.
OIIMOKY BBIYHUCIUTENBHOTO
Xapakrepa.
YMeer NpuMeHsATh Bomnpocsr JlonyckaeT om0k B | 3HaeT HE0OXO0AUMBbIE [IpaBuibHO OaOMpaET
METO/IbI NeNe 25-27, 37- | BeIOOpe MeTOa bopMyIIbl, TOMyCcKaeT METOJI peLICHUS 3a/1a4H,
WHTETPATTLHOTO 39 u 41-44 « | peuieHus 3a7auu, OTJICIIBHEIC OIITUOKHU 000CHOBAaHHO TOJTy4aeT
HCYMCIICHHUS B JK3aMEHy 3a | JenaeT OIMOKH BBIUHCIIUTEIBHOTO MIpaBWIbHBII pe3yNbTar.
NPUKIIaHBIX 33/1a9ax BTOpPOH CEMECTp, | arOPUTMHUECKOTO Xapakrepa Mpu ux
(V-6); BOIIPOCHI Xapakrepa. IIPUMEHEHHUU.
NeNe 20-29 K
9K3aMEHy 3a

TPETUHN CEMECTP.

PI'P Ne 2
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YMeeT uccienoBarth

Kp Ne 8,

Cupasisiercst ¢

IIpumeHsieT npu3HaKu

Bepno npumensier

cxoaumocTh psmoB 1 | PT'P Ne 3. OOJILIITUHCTBOM CXOJMMOCTH, JOIyCKast MPU3HAKHU CXOJMMOCTH
HPUMEHSAT MX K MPEIOKEHHBIX OT/IeJIbHBIE HETOUYHOCTH. psanoB. [Ipumensier psabl K
penreruo 3agaq (V- 3a/1aHUi Ha [Ipumensst psabl K peuieHuto 3aaad,
7. onpeJieeHue pEIIeHHIO0 3a/1a4, TOMyCKaeT | 0OOCHOBAHHO MOTyYast
CXOJMMOCTH PSI/IOB. OIIMOKY BBIUHUCIUTEIHLHOTO | MIPABHIIbHBIE PE3YJIbTATHL.
[Ipu BeIOJIHEHUU Xapakrepa.
3aJlaHUH Ha
MIPUMEHEHUE PSIOB
MOJIy4yaeT
CYILIECTBEHHYIO
MIOMOIIIb
TIpEenoiaBaTelis.
Brnaneer HaBbIKaMu Kp NeNe 2 | 3, 4, | B ocHOBHOM Brimonusier onepanuu, Brinonnser onepanuu,
BBIYHMCIICHU 5. MPaBUIILHO JIOTTyCKasi OT/ICJIbHbBIC 000CHOBAHHO MOJTy4ast
HEOOXOIUMBIX B BBITIONTHSIET OTNEPalMY, | OUTMOKU BBIYUCIUTEIHHOTO | BEPHBIE PE3YJIbTATHI.
mddepeHIHaTbHOM JOTyCKasi OTIETbHBIE | XapakTepa.
Y MHTETPAIbHOM OuHOKH
caucienny (H-4), AITOPUTMHUYECKOTO
Xapakrepa.
3HaeT OCHOBHBIC Bomnpocsr Jaér onpenenenus Jaér tounblie onpenenenus | Ja€tr TouHble onpeaeneHus
MIOHSATHUS TEOPUH NoNe 1-21 K | OCHOBHBIX TOHSTHI MOHSATUI TEOPUHU MOHSATUHN TEOpUU
BEPOSATHOCTH (3H_6), OK3aMCHY 3a | TCOPHUU BEPOATHOCTH, BCPOATHOCTH, 3aITMCBIBACT BEPOATHOCTH. 3Haer
YETBEPTHIN 3HaeT 0a30BbIC 6a3o0Bbie (OPMYIIBI. OCHOBHBIE (pOpMYJIBI U
CeMecCTp. hopmybL. JlomyckaeT HETOYHOCTH. 00J1aCTh WX MPUMEHHUMOCTH.
3aTpyaHsAeTCs C
00BSICHEHHEM
obnactu
MIPUMEHUMOCTH

dbopmy, nenaet
OTJICTTbHBIE ONHUOKH.
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3Haet onpezeneHus u | Bonpocsl 3HaeT onpeeneHus 3HaeT GpopmanbHbIe 3HaeT popmanbHbIe
coJep KaTeIbHbIHN NoNo 8-12 K | OCHOBHBIE OIpeeIeHUs OCHOBHBIX ONpeeIICHUSI OCHOBHBIX
CMBICJI XapaKTEPUCTUK OK3aMCHY 3a | XapaKTCPUCTUK XapaKTCPUCTUK CJIy‘-IElfIHBIX XapaKTCPUCTHUK CJIy‘I&fIHBIX
cllyuaifHbIX BemuunH | YCTBEPTHIA CIIy4aifHbIX BEJIMYMH, | BEJIMYMH U OOBACHSET UX BenuurH. OOBACHSIET X
(3H-7); ceMecTp. 3aTpyIHSAETCS C COJIepKaTeNbHbIN CMBICI, COJIEPKATENIbHBIN CMBICII.

ONpelIETICHUEM UX JIOIyCKasi HETOYHOCTH.

CMBbICJIa, JOIYCKaeT

OTJICJIbHbBIE OUTHNOKH.
3HaeT OCHOBHbIE Bomnpocsr 3HaeT OCHOBHbIE Jlomyckaer oTenbHbIe [TonpoOHO pa3zbsACHSET CYTh
HOHATUA NoNe 22-27 K | IIOHSTHUS HETOYHOCTU B OOBSICHEHUHM | 3a/1a4 MaTeEMaTHYECKOU
MAaTEMaATUYECKOU OK3aMCHY 3a | MaTeMaTH4eCKOM CYTHU OCHOBHBIX MMOHATHH CTaTUCTHUKHU U CMbICJI
cratucruxu (3H-8). YETBEPTHIN CTaTUCTUKH, OJHAKO C | MATEMaTH4YECKOMN OCHOBHBIX MTOHSITUH.

ceMecTp. HEKOTOPBIMU CTaTUCTHUKH.

npobenamu.
YwMmeet onpeneniarb Kp Ne 7. Cupasinsiercsi ¢ CrpasinsieTcs co BceMu YcenemHo cnpasisieTcs co
BEPOSITHOCTH 00JIbIIIeH YacThIO MPEAJI0KEHHBIMU BCEMH MPEIIOKEHHBIMU
coObrTuii (V-8); MPETI0KEHHBIX 3aJlaHUSAMHU, JOITyCKas 3aJaHUSIMU.

3a/1aHH. OTJICTIbHBIE OLITUOKH.
YMeeT BBIYUCIATh Kp Ne 8. Crnpasnsiercs ¢ Crpasisiercs co BCeMH VYcenemHo cpaisieTcst co
XapaKTEPUCTUKU OoJb1IeH YacThIO MPEAJI0KEHHBIMU BCEMH MPEIIOKEHHBIMU
CJ'[y‘-IZlfIHBIX BEJINYUH MPCAJTOKCHHBIX 3aaHUsIMU, JOITyCKasA 3aJaHUsSIMU.
(Y-9) 3a/1aHHM. OTJIeTbHBIE OLTUOKHU.
YMeer pemarb KP Ne 9 Beimonnser JlomyckaeT oTaenbHbIE BepHo pemraer
OCHOBHBIC 33/1a4 MIpeJI0KEHHBIE OIMMOKY TPH BBIMOTHEHUH | MPEJJIOKEHHBIE 3a/IaHuUs,

MaTeMaTU4eCKON
craructuku (Y-10)

3a/laHus, T0IycKas
OLIMOKY U MOTyYast
IIOMOIIb
IIpernoiaBaTeds.

3aJaHuH.

000CHOBAHHO TOJTyYast
MpaBUIIbHBIE PE3YJIbTAT.
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Bitaneer HaBbIKaMu PT'P Ne 3. JlonyckaeT ook, Jlomyckaer oTenbHbIe [IpoBOAMT NIpaBUIIBHYIO

CTaTUCTUYECKOMN BBITIOJTHSET 3aJjaHusl, | OMUOKH Mpu 00paboTKe 00paboTKy peaabHbIX

O6pa6OTKI/I peanbHBIX mnoJjrydas PCAJIBbHBIX JAHHBIX U JaHHBIX 1 00BACHSIET

nauubix (H-5). CYILIECTBEHHYIO OT/I€JIbHBIX HETOYHOCTH B COJIepKaTEIIbHBIA CMBICII
IIOMOIIb UHTEpIPETALMU IIOJIyYEHHBIX PE3yJIbTaTOB.
MIPENoIaBaTeIs. pe3yabTaTOB.

[Hkana ouenuBanus coorBercTByer CTO CIIOI TU(TYVY):
€CJIM TI0 TUCIUTUTHHE TPOMEKYTOUHAS aTTeCTaIUs IPOBOJAUTCS B (hOpME 3a4eTa, TO Pe3yJIbTaT OLICHUBAHUS — «3aUTCHOY, «HE 3aUTCHOY;

€CIIM 10 JUCIUILIMHE TPOMEXYTOYHAsl aTTeCTalus MPOBOAMUTCS B (QopMe dK3amMeHa M (WIHM) KypCcOBOTO IMpoekTa (paboThi), TO IIKaja
OLICHUBAHUS — OaJJIbHAS.
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3. TunoBble KOHTPOJILHBbIE 3aaHUS JISl IPOBEACHUSA NIPOMEKYTOUYHOM aTTEeCTALUMN
3.1 Bonpochl K 324€éTy M 3K3aMeHaM

Bomnpoce! k 3a4éTy (mepBblii ceMecTp)

1. [TonsiTue nuHeHOrO IpocTpancTBa. OnpeaeneHue, IpUMeEpsI.

2. JluHeilHasg 3aBUCMMOCTb M JIMHEWHAs HE3aBUCUMOCTb  3JIEMEHTOB  JIMHEHMHOTO
IIPOCTPAHCTBA.

3. Marpuiipl. Oniepanuu HaJl MaTpullaMu, UX CBOWMCTBA.

4. Onpenenurenu. CBOHCTBAa oOmNpeAcHUTeNIed M CIOCOObI BBIYMCICHHS (HAa MpUMeEpe
OMpeIeTUTENCH TPEThEro MopsaKa).

5. Ob6parHnble u oOpaTuMble MaTpullbl. Haxoxxaenne oOpaTHBIX MaTpUIL.

6. Panr wmarpunpsl. Teopema o OGazucHoM MuHOpe ((OpMYIHpPOBKa). DIIEeMEHTapHbIC
npeoOpazoBaHus MaTPUIL.

7. Teopema Kpamepa. Pemenue cucteM IHHEHHBIX alreOpanyecKuX YypaBHEHUH 110
dbopmynam Kpamepa.

8. CoBMeCTHbIE M HECOBMECTHBIE CHCTEMBI JIMHEHHBIX anreOpandecKux ypaBHEHUH.
Teopema Kponekepa-Kanemnu.

9. OnHOpOIHBIE CUCTEMBl JHHEWHBIX alreOpanyecKux YpaBHEHMI, UX HETPUBHAIIbHBIC
petieHusl.

10. JIuHeliHble omepanMM HaJx BEKTOPAMM M HUX CBOWCTBA. JIMHEMHO 3aBHCHMBIE U
HE3aBUCUMBIE CUCTEMBI BEKTOPOB.

11. TeopeMa 0 TMHEIHOW 3aBUCUMOCTH ABYX, TPEX U YETHIPEX BEKTOPOB.

12. CkanspHoe npousBe/ieHue BEKTOpoB. OnpeenieHne, CBOMCTBA. YTOJI MEXAY BEKTOPAMH.
13. BekTopHoe npousBeaeHnue BeKTopoB. OnpeneneHue, CBOMCTBA, TEOMETPUUYECKUM CMBICI.
14. CwmenaHHoe Mpou3BeJIeHUE TpeX BEKTOpoB. OmnpeneneHue, CBOMCTBA, Fr€OMETPUUYECKUI
CMBICII.

15. [1;mockocTh B MPOCTpaHCTBE. Y PAaBHEHUS TIJIOCKOCTH.

16. BekTopHoe ypaBHeHUE TUNIOCKOCTU. PaccTosiHue OT TOYKH 10 TNIOCKOCTH.

17. B3anMHoe pacnosnoxeHue ByX MI0CKOCTEN B MPOCTPAHCTBE. YTOJI MEXKAY MIIOCKOCTSIMHU.
18. IIpsiMas B IpOCTpaHCTBE. Y PaBHEHUE IPSIMOM.

19. [IpssMass B mpocTpaHCTBE Kak IiepeceueHue JBYyX Iuiockocteil. Ilepexox k apyrum
YpaBHEHUSM TMPSIMOH.

20. BekropHoe ypaBHeHue mipsiMoil. PaccTostHEE OT TOUKH 10 TIPSIMOIA.

21. B3aumnoe pacnonioxkeHHe IBYX MPSIMBIX B IPOCTPAHCTBE. YTOJ MEXAY MPSMBIMHU.

22. BzauMHoe pacrionoxeHue npsMor U MIIOCKOCTH. YTOJ MEXKIY IPSMOM U INTOCKOCTBIO.
23. Kanonnueckue ypaBHeHUsI KPUBBIX 2-TO TOPSJIKA: SIITUIICA, TUIIEPOOIIBI M TapadoJIb.

24, KommiekcHpie uncna. Anrebpanyeckasi, TPUTOHOMETpUUYECKas, MOKa3aTelbHast (HOPMBI

KOMILJIEKCHOT'0 4ncia. JIeHCTBHUS ¢ KOMIUIEKCHBIMU YUCIIAMH.
25. Mmuorounensl. Teopema be3y. OcHoBHas Teopema anredpsl. Teopema o pa3iokKeHUU
MHOTO4WIEHAa HA MHOKUTENH.
Bomnpocsl k 3k3ameHy (BTOPOii cemecTp)
l. OKpecTHOCTh TOUKH YUCIIOBOM npsimoid. [Ipeaen ¢pynkiuu B Touke. [Ipenen B 6eckoHeuHO
YAAQJICHHOU TOUYKe. ['eomeTprdeckas HHTEpIpeTanys npeaena.
2. OnHocTropoHHHUE Mpeenbl. Teopema o CyIeCTBOBAaHUH Ipe/eia GYHKIUU B TOUKE.
3. HenpepsiBHOCTh PyHKIIMM B Touke. Touku paspeiBa. Kitaccudukarus Touek pa3pbipa.



[Ipenen pynkuu B Touke. EMMHCTBEHHOCTH Mpeena.
beckoneuno manble GyHKIMH B TOUKE. TeopeMbl 0 0ECKOHEUHO MaJIbIX.
CpaBHeHue 0€CKOHEYHO MaJIbIX. DKBUBAJICHTHbIE OECKOHEUHO MaJlbIe.

N oo os

. Teopema o mpenensHOM Iepexoae IOJ 3HAKOM HepaBeHCTBAa. Teopema o cxxarou
nepeMeHHOi ((hOpMyITHPOBKA).

8. Teopema o coxpanennu 3Haka pyHknun. Teopema o CBsi3U PYHKIIMH, UMEIOIIEH KOHEUHBIH
npezen, ¢ 60eCKOHEYHO MaJoH.

9. OpHOCTOpPOHHSIST HENpepbhIBHOCTh. HempepbhlBHOCTH (yHKUIMU Ha OTpe3ke. Teopembl
Bonsrano-Komm u Beliepmtpacca (6e3 qoka3aTenbCcTBa).

10.  IIpomsBoanas ¢pyHKIMS B TOUKe. [ eomeTprueckas 1 MexaHu4ecKass HHTepPIpeTalus.

11.  Juddepenuupyembie  pynkuuu.  HeoOxogummoe  u  JOCTaTOYHOE  YCJIOBUE
muddepentmpyemoctu. Juddepennuan. HenpepoiBHocTs nuddepenipyemoit GyHKIUN.

12.  IIpousBonnas ¢pynkiuu B Touke. [IpaBuna nuddepeHmpoBanus cyMMbl, TPOU3BEICHUS
¥ YaCTHOTO.

13.  JduddepennupoBanue cnoxHoi ¢pyHkuuu. [IponsBoanas oOpaTHON (yHKINH.

14. Teopema @epMma.

15. Teopema Pomts.

16. Teopema Jlarpanxa.

17. Teopema Komu.

18. [Tpaswito Jlomurans (popMyIupoBKa).

19. OkcTpeMyMbl QYHKIIUM OAHOU nepeMeHHo. HeoOxonumoe yciioBue skcTpeMyma.

20. DKcTpeMyMbl QYHKIIUM OAHON IIepeMeHHOM. JlocTaTOuHbIE YCI0BHS 3KCTpEMYyMa.

21.  HampaBneHue BbIIYKJIOCTH Tpaduka (yHKIHHA. J[OCTaTOUYHOE YCIOBHE BBITYKIOCTH
rpaduka QyHKIIH.

22.  Touku mneperuba. HeoOxomumoe ycnmoBue cyiiecTBoBaHusi meperuba. Jlocrarounoe

yCIIOBHE CYLIECTBOBaHMs Ieperuoa.
23. ITonsarue o muorounene Teinopa. @opmyna Teitnopa st GyHKIMK OAHOM IEpEMEHHOM

(6e3 nokasarenscTsa). @opmyna Maknopena a1s GyHkimii e”, sin x, COSX.

24. IlepBooOpasHas u HeonpeaenEHHbIN nHTEerpai. Mx cBoiicTaa.
25. IlepBooOpasHas u HeompeaenEéHHbIH UHTErpan. MeToibl BIYMCICHUS HEONpelelNEHHBIX
MHTErPAJIOB: UHTEIPUPOBAHUE 10 YACTAM U 3aMEHA IEPEMEHHOM.
26. JlpoOHo-panmonanpHas (yHKUusA. Tunsl mpocTedmux anredOpandeckux Apoded U ux
MHTETPUPOBAHUE.
27. WurerpansHas cymma Pumana. OnpenenéHuslii uHTerpan Pumana. HHTterpupyemsie
¢ynkun. ['eoMeTprueckas HHTEpIIpETALMS ONIPEACIEHHOIO HHTErpaa.
28. Omnpenenéunpiii unaTerpan Pumana. CBolicTBa ompenenéHHOro uHTerpaiga. Teopema o
CpeIHEM.
29. OnpenenéHHbIl MHTETpall € IEPEMEHHBIM BEPXHMM IpenenoMm. Teopema o ero
npou3BogHON. CylecTBOBaHUE MTEPBOOOPA3HON HEMPEPHIBHON (QYHKIUH.
30. OnpenenéHHbll MHTETpal C MEpEeMEHHbIM BepXHUM mpeznenoM. dopmyna HerotoHa-
JleiiOHu1A.
31. Onpenenénnpiii uaTerpai Pumana. MeTopl BBIYMCIIEHUS: UHTETPUPOBAHUE 10 YACTSAM U
3aMeHa NePEMEHHOM.

+00
32. [TonsiTre o HecoOCTBEHHBIX MHTerpanax I-ro poga. Murerpans! Buga I > (a,p>0).

X

a
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33. [Tonsitue o HEcoOcTBeHHBIX HHTETpanax II-ro poxa. HTETpans! Buga

b dx

I— (a,p>0).

o (x—a)?

34. Kpusbie Ha miockocTd U B npocTtpancTBe. CrnpsmiisieMasl KpuBasi, JJIMHA JyTH KPUBOH
(BBIBOJ (hOPMYIIBI JUTS SIBHO 3alaHHON KpuBoi). uddepenuman AmuHb 1yTu.

35.  BoluncieHue miomaaei miockux GUryp B 1€KapTOBBIX U MOJISPHBIX KOOPAMHATAX.

36.  BoluucieHue 00BEMOB TeJl MO IUIOMAAAM TONEPEYHbIX CEYCHHH M OOBEMOB Tl
BpallleHHUS.

37. OyHKIMU ABYX nepemMeHHbIX. [lepenen u HenpepblBHOCTh. YacTHbIE MPOU3BOMHbBIC, UX
reoMeTprYecKasi HHTEPIpeTausl.

38.  Juddepenumpyembie QpyHKIMH AByX mepeMmeHHbIX. [lomubii  nuddepenmmann.
Heobxoaumoe ycinosue nuddepenimpyemoctu. Jlocrarounoe ycinoBue 1udepeHIupyeMoCcTH.
39. Hubdepenuupyembie GyHKIMU AByX nepeMeHHBbIX. JluddepeHnupoBanue CaoxXHON
GyHKIUH.

40.  YacrtHble nmpou3BoaHbIE U AU(depeHInanbl BEICIINX MOPAIKoB. TeopeMa o mepecTaHOBKe
nopsiaka quddepeHuupoBanus (GopMyITupoBKa).

41.  @opwmyna Teitnopa ans GyHKIHUN IBYX EPEMEHHBIX.

42. DKCcTpeMyMBbl (QYHKIIUU JIBYX IEepeMEeHHBIX. HeoOxoaumMoe yCIIOBHE CYIIECTBOBAHHS
JKCTpEMyMa.

43.  DOxkcrpemyMbl (YHKUIMU JIBYyX MEpEeMEHHBIX. Jl0CTaTO4HOE YCIIOBHE CYIIECTBOBAHUS
sKcTpeMyMa ((POopMyTHPOBKA).

44.  JIuddepenunpoBanue GyHKIMH, 33JaHHON HESIBHO.

45. Ormpenenenue U CBOWCTBA IBOWHOTO UHTErpaJia.

46. Brruucnenue 1BOMHOr0 HHTErpasia B IEKapTOBOM CUCTEME KOOPAMHAT.

47. Brruncnenue 1BOMHOro HHTErpalia B IMOJISPHOU CHUCTEME KOOPAHMHAT.

48. [TpusnioxeHust ABOMHOTO UHTETpaa.

49. Ormpezenenne U CBOWCTBA TPOMHOTO UHTETpaa.

50. Brruucnenue TpoHHOTrO MHTErpaga B A€KapTOBOW CUCTEME KOOpPAUHAT.

51. Brrunciienue TpoitHOTO MHTErpajia B HWIMHAPUYECKON CUCTEME KOOPANHAT.

52. Brruucnenue TpoitHOTrO MHTErpaga B chepruuecKoil CUCTEME KOOPIUHAT.

53. [TpunoxeHust TPOMHOTO UHTErpaJIa.

Bonpocsl k 3k3aMeHy (TpeTHii cemecTp)

1. Omnpenenenve muddepeHMaIbHOTO YpaBHEHUS, €ro TMopsaka, pemieHus. [Ipumepsr
COCTaBJICHHS U pelieHus JuddepeHnaIbHbIX YPaBHEHHH.

2. Teomerpuueckoe (KauecTBEHHOE) uccienoBaHue aup@depeHIUaIbHbIX ypaBHEHUH 1-ro
nopsaka. OOmiee, 4YacTHOE pelIeHHs, HMX TE€OMETPUUYECKUIl CMBICI. YpaBHEHUS C
pa3aenaomUMUACS TEPEMEHHBIMHU.

3. Huddepenunanbubie ypaBHeHus 1-ro nopsaka. 3anadya Kommu. Teopema o cyiiecTBoBaHUU U
€IMHCTBEHHOCTH pemieHus 3aaaun Kommu. OOmiee u yacTHOE pelleHus], UX TeOMeTpUYeCKuit
cmbicil. Ocoboe pemienue. Pemenue ogHopoaHoro audQepeHnuanbHOro ypaBHeHHus 1-ro
MopsIKa.

4. Jluneiinsie nuddepeHnnanbabie ypaBHeHH |-ro mopsijaka.
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10.

11.

12.

13.

14.

15

18.
19.

20.

21.

22.
23.

Omnpenenenue auddepennmansHoro ypasaenus. [lopsaok nuddepeHmanbHOro ypaBHEHUSI.
Pemenue nuddepeHmanbHbIX ypaBHEHHH B TOMHBIX AUddepeHnnanax.

Juddepennunanbible ypaBHEHUs BBICIIMX MNOpsSAKoB. 3amada Komm, ee reomerpuyeckoe
HCTOJIKOBAHUE ISl ypaBHEHUH 2-ro mopsjaka. Teopema CylecTBOBaHUS U €IMHCTBEHHOCTU
pemenus 3anaun Ko, Meton noHmwkeHus nopsiaka nud@epeHnuanbHOro ypaBHeHusI.

Juddepenunanbaple ypaBHEHUS! BBICIIMX MOpAAKoB. 3amaya Komm. OOmee u 4vacTHOE
pewienust. JIuHeliHble HEOAHOpPOAHBIE ypaBHEHHsI #-ro mnopsaka. CTpykTypa oOuiero
pemieHusl.

JIuneitnsle nuddhepeHnuanbHble ypaBHEHUs 71 -T0 nopsiaka. Jlnnernsii auddepenunanbHbi
oreparop M ero cBoiictBa. CBOWCTBA peIICHUH JTMHEHHBIX OAHOPOAHBIX U (hepeHITHATEHBIX
YpaBHEHU.

JIMHEWHO He3aBUCUMBIC PEIICHHS THHEHHOTO OTHOPOIHOTO MU PepeHITNATEHOTO YPAaBHCHHS
n -ro nopsiaka. Onpenenutens Bponckoro. Heo0xomuMoe u 10cTaTOYHOE YCIOBHE JTUHEHHOM
HE3aBUCHUMOCTH PEIICHUN JTHHEHHOTO OJTHOPOIHOTO MU PepeHIINaNIbHOTO YpaBHEHUSI.

OyHnnameHTanpHas cucrema pemeHud. CTpykTypa oOLIero pemieHuss JUHEHHOro
OJHOPOIHOTO U (HEepPEeHIINATEHOTO YPaBHEHUS F1 -TO TOPSIKA.

HeonHopoaHble TUHEHHBIC YPaBHEHHSI 71 -TO TIOPSIKA, CTPYKTypa 00IIero pemenus. Metoa
BapHUallUM MPOU3BOJIBHBIX MOCTOSTHHBIX.

JIuneitnble ogHOpoAHbIE AU depeHnanbHble YPaBHEHHUs #1-TO MOPSJIKa ¢ MOCTOSHHBIMU
kKodpdunrenTamu. Xapakrtepuctuueckoe ypaBHeHue. Iloctpoenne QyHmaMeHTaTBHON
CUCTEMBI PELICHU.

JluneitHple HeogHOpONHBIC MU depeHInabHbIe ypaBHEHUS 72-To mopsnaka. CTpykTypa
obmiero pemeHus. HeoqaopoaHble THHEHHbBIE AU GEpeHIINATbHBIC YPABHCHHS 71 -TO ITOPSIKA
C MMOCTOSIHHBIMH KO3 (DUITMEHTAMH U CIICIIUATIBHON MPaBOi YacThio. MeTOo T HEONPEe IeIICHHBIX
K02 PUIMEHTOB.

Yucnossle psabl. Cxoqumocts psaa. Cymma psaa. Kpurepuit Ko ans 4McinoBsIix psjioB.
Heo6xonumoe ycnoBue cxoaumocTH. OcTtaTtok cxozsmerocss psga. OOmue cBoiicTBa
CXOMSILIUXCS PAJIOB.

. UnTerpanbHblif mpusHak cxoaumoctu Komu. O6001eHHBIN rapMOHUYECKHH Pl
16.
17.

Pf[)II)I C ITOJIOKUTECIIbHBIMHU YJICHAMU. HpI/ISHaKI/I CpaBHCHUA.

CxoauMocTh psla, cymMMa psfia, OCTaTOK CXOZSAMIErocs psjaa. Psaapl ¢ MOJOKUTETbHBIMU
yieHamu. [Ipusnak JlanamoOepa.

3nakouepenyromuecs psabl. [Ipusnax JleiiOnuna.

Paner ¢ wirenamm Jr0o0oro 3Haka. AOcomroTHas cxoaumocTh. CBolicTBa aOCOIOTHO
CXOMSIIIUXCS PSATOB.

OyHkuMoHanbHbIE psiabl.  Cxomumocth B Touke. Obmacte cxomumoctu. Cymma
¢byHKUMOHANMBHOTO psjga. PaBHOMepHast cxogumocTb. [Ipu3HaK paBHOMEPHON CXOIUMOCTH
Beitepmrpacca.

PaBHOMepHas cXOIUMOCTh (PYHKIIMOHAIBHOTO psfga. TeopeMbl O HEMPEPHIBHOCTU CYMMBI
PaBHOMEPHO CXOJSIIErocs psia U O MOWIEHHOM HMHTETpUpOBaHUU U TuddepeHIInpOBaHUH
GbyHKIMOHATBHBIX psAnoB. Psan Maknopena i ¢pyHkiuu arctg x.

Crenennsie psabl. Teopema Abens. Pannyc cxoquMocTu.

Crenennsie psaasl. Pagnyc cxogumoctr. CBONCTBA CTEMEHHBIX PSIOB.
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24.

25.

26.

27.

28.

29.

o Ny

10.

11.

12

16.

17.

18.

19.

20.

Paznoxenne ¢yukuum B psax. Psan Teitmopa. HeobGxommmoe W 1OCTAaTOYHOE YCIOBUS
pasznokuMocTd GyHKIwH B psia Teinopa. Psim Makmopena aust gyukiun In(1 + x) .

Paznoxxenne QpyHKIMU B CTeneHHOUN psia. EMMHCTBEHHOCTH pa3iokeHus. Psasr Makiopena

s dywnximit: cosx, (1+x)%.

JlocTarouHoe ycioBue pasiokuMocTd ¢yHKumu B psa Teitnmopa. Psagpr Maknopena ams
o X :

byHkuuii: e”, sin x.

OptoroHanpHbie  cuctembl  ¢GyHkumid. OO0CoOmennsi  psag  Dypse.  CxomumocThb

TPUTOHOMETPUYECKUX psA10B Dypse.

OpToroHanbHble CHUCTEMbl TPUTOHOMETpUUYECKUX GYHKIUI. TpuroHomerpuueckue psibl
dypbe i GYHKINHN, 3aIaHHBIX Ha oTpe3ke |— [, /| v mis neproandeckux QyHKIHHA.

Tpuronomerpuueckue psaasl Oypbe A YETHBIX U HEUETHBIX (PyHKIMiA. Paznoxenue B psa
dyphe 1Mo CHHycaM B KOCMHYcaM (yHKIIMH, 3aIaHHbIX Ha oTpe3ke [0,/].

Bonpocsl Kk 3xk3aMeHy (4eTBEPTHIN ceMecTp)
[Ipenmer u OCHOBHBIE TOHSATHS TEOPUM BEPOATHOCTEH (ClIy4alHBIH HKCIEPUMEHT,
IIPOCTPAHCTBO JIEMEHTAPHBIX UCXOO0B, CIIy4yallHOE COOBITUE).

Onepanu  Hax ciaydalHbIMH —coObITHsIMH. HecoBmecTHble coObiTusa. JlocTtoBepHoe,
HEBO3MOXHOE, IPOTHUBOIOJIOKHOE COOBITHSL.

CTaTI/ICTI/I‘leCKOC, KJIACCHUYCCKOC U ICOMCTPHUUCCKOC OIIPCACICHUC BEPOATHOCTHU.

AKCHOMBI TEOpUHU BEPOSITHOCTEH. BEpOsATHOCTH MPOTUBOIIOIOKHOIO COOBITUS M PAa3HOCTH
coObITHii. TeopeMa CIoKeHHs BEPOSATHOCTEH.

VYcnoBHas BeposaTHOCTb. HezaBucumocTs coObiTuil. Teopema yMHOXKEHHS BEPOSITHOCTEH.
[Tonnas rpynna coobiThil. @opMyJibl IOIHON BepossTHOCTU U baiieca.
HesaBucnmeblie ucneiranus. @opmyinna beprysim.

Cnyuaiinble BennuuHbl. OyHKIUSA pacrpeaenacHus U e€ cBoiicTBa. BeposTHOCTh nonananus
CJIy4allHOM BEJIMYMHBI B UHTEPBAJL.

JluckpeTHas ciydvaiiHas BenuuuHa. Psin pacnpeneneHuss ¥ QYHKIHUS pacnpeeeHus
JMCKPETHOM CITy4ailHON BETUYUHBI.

HemnpepsiBHas cinydaitHas BenuuuHa. [110THOCTH BEPOATHOCTH U (PYHKIIMS pacmlpeeeHus
HENPEPBIBHOW CIIy4YallHON BEJIMYUHBI.

MareMaTtnueckoe 0’)KMIaHUE CITy4alHOW BEJIMYMHBI U €T0 CBOWCTBA.

. ucniepcus cirydaiiHOM BeTMYMHBI U €€ cBoiicTBa. CpeHEeKBapaTHIHOE OTKIIOHEHHE.
13.
14.
15.

buHoMHabHBIN 3aK0H pacpeiesIeHNs], MaTeMaTHIeCKOE OKUIAHUE U TUCTICPCHUS.
3axoH pacnpezenenus [lyaccona, MareMaTH4ecKkoe OKUJaHUE U JUCTIEPCHs.

PaBHOMEpHBII 3aKOH paclpeneneHus], IOTHOCTh BEPOSTHOCTH, (QYHKIUS paclpereieHuts,
MaTeMaTU4eCKOe 0KUAAHUE U TUCIIEPCHUS.

IlokazaTenbHbIN 3aKOH pacipeaciacHus, MmIOTHOCTbL BEPOATHOCTH, q)YHKI_[I/ISI pacrpenaciicHusd,
MAaTEMAaTUYCCKOC OKNJAaHUEC U JUCIICPCHUA.

HopMmanbHbilf 3aKOH pacnpeneneHus, MIOTHOCTh BEPOSITHOCTH, (DyHKLHMS pacIipelnereHus,
MaTeMaTU4YECKOE 0KUIAHUE U TUCIIEPCUS.

Cucrembl ciaydallHbIX BeJMUYMH. DYHKIUS paclpeiesieHus CHCTEMbl JBYX CIy4YalHBIX
BEJIMYMH U €€ CBOUCTBA.

JIBymMepHasi AMCKpETHas U HENpepbIBHAS CilydailHas BeJWYMHa (MaTpHlla pachpeleseHus,
JByMEpHas INIOTHOCTb BEPOSTHOCTH).

YuciaoBbie XapaKTCPUCTUKU CHUCTCMbI CJ'Iy‘IaI‘/’IHHX BCJIIMYNH (KOBapI/IaI_II/I}I u KOZ—)(I)(I)I/II_[I/ICHT
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21

23.

24.
25.

26.

27

KOPPEJISALIHH).

. [IpenenbHBIC TEOPEMBI TEOPUU BEpOSTHOCTEH (Teopembl UeOnieBa, bepuymu u JIsnyHoBa).
22.

[Ipenmer n OCHOBHBIE MOHATHS MaTeMaTUYECKON CTATUCTHKY (FeHepalbHasi COBOKYITHOCTb U
BbIOOpKA 3HAUEHUH CIy4aiiHON BEIMYHHBI, BHIOOPOUHBIA METON).

OOmme TpeOOBaHMA K CTAaTUCTHYECKUM OLIEHKAaM (HECMEIIEHHOCTh, Y(PQPEKTHBHOCTh H
COCTOSITENBHOCTH). OneHNBaHue QPYHKIUH PacIpeaeIeHusl.

OHGHKI/I MaTEMATUYCCKOI'o OXKUJaHUA U JUCIICPCUN cnyqaﬁHoﬁ BCJIIMYUHBEI.

JloBepuTeNbHbIII MHTEpBal M JOBEpHUTENbHAs BepoATHOCTb. OOmias cxemMa MOCTPOCHHUS
JIOBEPUTEIIbHOIO0 HMHTEpBaja. JlOBepUTENbHbIE MHTEPBAJIBI JJIA MMapaMETPOB HOPMAIBLHOTO
3aKOHA pacrpeaeneHusl.

[IpoBepka craTucTuueckux runote3 (omuodku 1 u 2 poaa, ypoBeHb 3HAYUMOCTH U MOIIIHOCTb
cTaTHCTUYeCKOro kputepwusi). O01mas cxeMa MpoOBEPKU CTATHCTUYECKUX rumnore3. Kpurepuit
[Tupcona.

. 33,[[8‘{8 perpeccuu. MeTOI[ HaNMMCHBIINX KBaJApPaTOB.

K 3ageram u 3x3amMeHaM AO0IMYCKArOTCAd CTYACHTHI, BBIIIOJIHUBIIUC BCC q)OpMI)I TCKYLICTO

koHTposs. [Ipu cnade 3adera wiaM SK3aMeHa, CTYIEHT IOJydYaeT JBa BOIPOCAa U3 MEpeyHs,
MPUBEJICHHOTO BHIIIE, a TAKXKE MPAKTUYECKOE 3aJaHHE AHAJOTUYHOE 3aJaHUSM KOHTPOJBHBIX
paboT u pacuétHo-rpaduuecKkux padboT, MPUBEAEHHBIX HIKE.

Bpemst noaroToBKy CTyJIeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.
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3.2 CocTaB KOHTPOJIbHBIX PadoT

TunoBbie BADHAHTLI KOHTPOJLHOI padoThl Ne 1 (mepBblii cemecTp)

BAPHUAHT 1

-2 0 T 4
A= 3 { . Haittu: 24" A—4A4 .

X, —3x, +4x; =5

2.  HccnenoBaTh U peUIMTh CUCTEMY YPaBHEHHMH < 2x, +x, —3x; =1
x, +4x, —=Tx, =4
1 2 -3 7 7 1
3. Haiitu BA_I,GCJ'II/I A=|0 2 -2|,B=|-6 -4 -6].
3 1 5 9 3 15
BAPUAHT 2
I -1 1 T
1. A= Haiitu: 24 — A" A
0 2
2x, —x, +x;,=3
2. MHccnenoBath M peLIUTb CUCTEMY YPAaBHEHHH X, +2x, +2x; =4.
X, —3x,—x;=-1
2 -3 0 -5 5 -4
3. Haiitu BA_I,GCJ'II/I A=|1 -1 2|,B=|-4 5 -1].
-3 4 1 -9 12 3
TunoBbie BADHAHTHI KOHTPOJIbHON PadoThl Ne 2 (epBblii ceMecTp)
BAPUAHT 1 BAPUAHT 2
1. lim (n—'n” +2n) 1. ]jmn(\/n2+n—\/n2—n)
N—>0 n—>0
: x?—3x+2 . oxt-2x+1
2. lim — > 2. lim ———
=lx” +2x° —x=2 =lx? +x7—x-1
: tgSx _
5 lim 8 N h.m\/x+'2 J2
x>0 x° +10x x—>0  sin 2x
. In(1+ xsin 2x _
s tim ™ ) o lim S
x—>0 1—cos2x x>0 ex2 -1
. tgmx .
5. lim =— . SIn 7
x—2 X — 2 5. hm
=1 x—1
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BAPUAHT 3

1 Q2+n) BAPUAHT 4 2 2
L e(n-1? - (n+1) R o Cat) e CRRLL)
) ne (24 n)° = (1=n)’
. x"—4x+3
2. lim 22 2 6
=3y —27 2. lim - TY72
arcsin 2x 2 2x% —x—6
3. lim ——— :
x-0+x+1-1 3. hmﬂ
In(1 — sin 3x) =0 tg(7(x + 3))
4. )]Cifn,o o0 _1 A lim In(1—arcsin 2x)
. sin3x | =0 et -1
x—r tgSx 5 lim X~ 1<
x—>2 2% _4

Tunosbie BAPHAHTHLI KOHTPOJLHOI padoThl Ne 3 (mepBblii cemecTp)

BAPHUAHT 1
sin® (3x2 +5)

‘\/X+C082 X

l. y=5x3tg‘/; +

!
,Haiitu |V - ?

2. y =xtg4x, Haiitn )’ - ?
3. yZCOS3 Sx, waiitu dy - ?
3x+5
4. y= , HaiitH " - ?
2x-3
x=Intgt d
5. 3 o HaWTH @ ?
y =cos’ t dx
BAPUAHT 2
23
402 SIN”(2cosx
1. y=3F e 4 ( ),HaﬁTI/I y'-?
Vx? +Inx
2 y = x5 Haiiru y-?
3 y=e Haiita dy - ?
4, y=x-Inx, naiiru y"-?
5. t , HalTH — -7




BAPUAHT 3

2x sm7x COS (2\/—) o '
Y= —2 HaliTH )’ - ?
x+In

2
2. y=(sinx)" maiitn y’-?

3. y= ‘[g2 3x waiitu dy-?

4, y= xe>*  maiitn y"-?
x = tg(2¢e’
5. g(2¢’) HailTH @ ?
=In(2t +1) dx
BAPUAHT 4
3 Ate2x
1. y= 7x cosTx+d) R had Haiitu ' - ?
2
x” +1
2. y=(cosx)" maiitu y'-?

3. y =tg2 2x waiita dy-?

4. y=sin xe* waittu y"-?
x=In(1+1¢%)
5. ¢ waiitn 22 -9
= dx
1+¢2

Tunosbie BAPMAHTHLI KOHTPOJLHON padoThl Ne 4 (BTOPOIi cemecTp)

BapuanTt 1 Bapuaur 2
2
dx x dx
1. j ; 1. j 1
o (2x+1) [N
3x+4
2. J’%dx 2. J-x3+xdx
X +2x
dX 3
3. J4+sinxcosx J.2+s1nx+cosx
5
6 4 x+3
4. j(2x+l)«/x+3dx : £\/—4
-2
T T
5. [(2x+3)sin 2x dx 5. [(3-2x)sin3x dx
0 0
—+00 dx
6. j de 6. j -
| X7 +5x ] X7+ 3x
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Bapuant 3 Bapuant 4

V1 2
%2 cosx dx 1. J-xz x* +1 dx
3 -[ sin* x ‘
4 2. ‘[SSLzzdx
2x* +3x+1 x° +5x" +6x
2. J‘ﬁdx dx
X" —=x 3. I - >
. 5 1+3sin xcosx+cos” x
3. Ism x dx 5
0 4, [(x=1)-vx+4dx
4. Ix-3\/x+ldx z‘;
-1 ju
In2 . X
5 1—x)sin — dx
5. [(Bx+2)e ™ dx g( )
0 +00
dx
+jzo dx 6 I 2 3
L (x+3)x+]) 4% T
TunoBble BADMAHTHI KOHTPOJbHOM padoThl Ne 5 (BTOpOIi cemecTp)
BapuanTt 1
1. z=arctg’ £ +2y” . Haiitn @’%
y Ox Ox
2. z=x"Iny.Haiitn d° z.
0 —x2
3. H3MeHUTh NOpsAI0K MHTETPUPOBAHUS: I dx J. f(x,y)dy.
-1 x272

4. BpruucauTh, Nepeiis K NOJSIPHBIM KOOPIUHATAM: ”\/xz +ydxdy,
D

rae D:{x2+y2£R2,x20,y20}_

5. BbIYHCIUTE 00BEM TeNa, OrPAHUYEHHOTO OBEPXHOCTAMH:
z=x"+y ,x+y=4,x=0,y=0,2z=0.

Bapuant 2
1. z:x~e;+2y3.HaﬁTH@,%.
Ox Ox
x:t4, d
2 u=tg(x2+y2+z2), y=Int, Sl _o
. dt
z=t-3,
1 V2-x?
3. V3MeHUTH NOPSIIOK UHTETPUPOBAHUS: I dx I f(x,y)dy.
0 x
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4. BpraucauTh, nepeiisa K noJsspHbIM KOOpAUHATAM: H xdxdy,
D
.12 2
rae D.{x +y S4,x20,y2—x}.
5. Bbraucnute 00bEM TENa, OTPAHUYCHHOTO MOBEPXHOCTAMU: Z = 2 — X, y2 =2x,
x=2,z=0.
Bapuant 3
1 . 0z Oz
l. z= tgz(xy)+—5 . Haittm —, —.
y Ox Ox
2. z=y’sin x. Haiitu d° z.
0 e*
3. VI3MeHUTH MOPSIIOK HHTCTPUPOBAHUS: I dx j f(x,y)dy.
-1 X2
. dxd
4. IhﬂqnanTL,nepenﬂﬂ}<nonﬂpHLm4KooanHaTaM:J]——;——Jgj;,
b (X" +y7)
rae D:{lﬁx2 +y2 S4,y20}.
5.memmno&ﬁMﬁm&mpwwmmmmnmmxmmMMmz=x%x+yzlpx:O,
y=0, z=0.
Bapuant 4
3 X o
l. z=x"Iny+—.Haiitnu dz.
y
x=t * 4
u
2. u=cos (x2 +y2+zz), y=te, E:?
z=Int,
1 2—x
3. V3MEeHUTH NOPSIIOK UHTETPUPOBAHUS: I dx I f(x,y)dy.
0 ¥
4. BpluMcauTh, nepeiis K NOIspHBIM KOOPIUHATAM: J.J. arctg Y dxdy,
D X
L2 2
rne D: +y° <L,x<0,y>xy.
o 2 2 2
5. Beraucnnuth 00BEM TEa, OTPAaHUYEHHOTO MMOBEPXHOCTSIMU: Z =X~ + )7, Yy =X,

y=1, z=0.
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TunoBblie BAPHAHTLI KOHTPOJLHOMN padoThLI Ne 6 (TpeTHii ceMecTp)

BAPHUAHT 3
BAPHAHT 1 2 2
2x" +y° -
1 . L gty e
. V' —y=e'sinx Xy
y? 2
2. "=2yIn~—, =e ’
WEe S Mo Bx2y? +2x +3)de + (263 y + 392 )dy = 0
" "2
3. Y'(r=D=-20»)"=0 Y =0
3 x:O
4. 4y"+16y +15p=4de 2
Y y 4y 3. y"+y'tgx:
5. y"+9y=cos” 3x cosx
4, y"+y'=x2
14 ! e3x
5. y' =6y +9y=x+1
BAPHAHT 2 BAPHAHT 4
1. y'+Z=Sinx,y(7r)=1 1 y'+L+x2=O,y =1
X x+1 x=0
Yy
2. xy'—y=xe~ 2. XY
3 2" =1+ (")? Y
° W = y r.n ’2
) e 5 3.0 2wy =) -1
: y —y=oe 4, Y'+2y'+5y=-2sinx
5. y'+4y= y |
cos? x S y +9y:sin3x
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TunoBble BAPHAHTHLI KOHTPOJLHOMN padoThLl Ne 7 (TpeTHii ceMecTp)

BAPHUAHT 1
HCCJ’IC,I[OBaTb Ha CXOOUMOCTD pAJbI:

© 2 +n+1

n=131’l3 +n-—1

i 1
2. —_.
—n +Inn
X 1
.0y —
n=2 nlhn 2
-1 l’l
4. Z( "
n’ + 10
5. HaiiTi uaTepBall CXOAMMOCTH psilia
Z 2 (x+ 4)
-1 4" -
BAPUAHT 2

I/ICCJ'IG,I[OBaTb Ha CXOOAUMOCTD pAJbI:
2

> (n+1\" 1

L. > —.
n=l1 n 2n
|

T

e} 51’1

n=1 n!

X, sin n
4, 25

S. Haiitn nHTEpBAN CXOAUMOCTH psisia

2n

Z (_1) n+l x_
n=l1 n

BAPHUAHT 3
UccnenoBath Ha CXOAMMOCTD PSJIBIL:
2
& 6n
1. 2 :
n=19n" +6n -8
|
2. > :
n
2
“In“n
3. >
n=2 N
1
4. Z( n"™" —
2n+3
S. Halitn nHTEpBan CXOAUMOCTH pslia
i n(x+1)"
n=l1 4n
BAPUAHT 4
UccnenoBaTh Ha CXOAMMOCTD PSJIbIL:
1
1. (\/n +2n+4 — \/n +n+3)—
n=1 n
L n!
2. -
6]
3. > arcsin” —
n=2 n
4. Z (- 1)
n=2
5. Haiiti uHTEpBa)I CXOOAUMOCTH psAla
2n-1
n—1 (X - 3)

S (1)
n=1

n-16"
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THunoBbie BAPHAHTLI KOHTPOJLHOM pPadoThLI Ne 8 (4eTBEPTLII ceMecTp)

Bapmuanr 1

1. Y3 xonoael B 36 KapT Hayiady U3BJICKAIOT TpU KapThl. HailTu BEpOATHOCTH TOTO, 4TO OyIeT
BBIHYT OJIUH TY3.

2. 1Ba cTpesika, Juisi KOTOPbIX BEPOSITHOCTH IIPOMaxa B MUILIEHb PaBHbI COOTBETCTBEHHO 0.1 u
0.2, mpou3BOAAT MO OJJHOMY BbIcTpey. OnpenenuTs BEpOsITHOCTb XOTs Obl OJTHOTO MOINAJAAHUs B
MUIIEHbD.

3. Umerotcs aBe naptuu usaenuii no 15 u 20 wryk, npuuéM B KaKI0W NapTUX ABA U3AEIUS -
OpakoBaHHble. M31enue, B3sTOC Haylauy U3 IEPBOM MAPTHH, IIEPEIIOKEHO BO BTOPYIO, IOCTIE
4ero BbIOMpaeTCs HayJauy U3/Jesne u3 BTopoil maptuu. OnpenennTsb BEpOSTHOCTb U3BICUEHUS
OpaKOBaHHOT'O M3J1eNHs U3 BTOPOH MAPTHH.

4. OnpenenuTh BEPOSITHOCTH TOTO, YTO HOMEP MEPBOW BCTPETUBIIECICS aBTOMAIIIMHEI HE
COJEPKUT IU(PHI IIECTh.

Bapuant 2

1. B konozne 36 xapt yetbipéx macteil. [locne u3BnedeHus u BO3BpallleHus: OJJTHOM KapThl KOJI01a
HepeMelBaeTCs U CHOBA U3BJIEKaeTCs o/1Ha KapTta. OnpenesinTh BEpOSITHOCTh TOT0, YTO 00€
KapTbl OJJHON MAaCTH.

2. ITo camonéry mpou3BOAAT TPU OAMHOYHBIX BBICTpEa. BeposTHOCTH Momaianust mpy nNepBomM
BbIcTpesie paBHa 0.4, mpu BTopoM - 0.5, ipu TpetbeMm - 0.7. st mopaxxeHus: caMosiéra
HE0OXOAMMO HE MEHEE JIBYX Moraganuid. HaliTu BeposiTHOCTh MOpakeHUs: caMoJIETa.

3. IBa cTpenka A u B moodep&aHo CTpessioT B MUIIICHB /10 TIEPBOTO MOIAa/IaHusl, HO He Oojee
JIBYX pa3 Kaxablid. BeposTHOCTh nomananus npu ogHoM BeicTpene 1uist A paBHa 0,8, miis B — 0,6.
[TepBoIii CTpENOK onpenesieTcs KpeOrueM: KuaaeTcsi MOHETA U, €CIIH BhIMAIaeT repo, TO MePBhIM
crpenser A, ecnu nudpa, To B.

B pesynbrate crpenbObl Beiurpan crpenok B. KakoBa BepOSITHOCTb, YTO OH CTPEIISI MEPBbIM?

4. TexHuueckas CUCTEMa COCTOUT U3 IATH Y3JI0B. BeposTHOCTh HapylIeHUs pekuMa paboThl
JUIsl Kakoro y3ina pasHa 0,2. HaliTu BepOATHOCTB BBIXOZA U3 CTPOSI 3TOM CUCTEMBI, €CIIU IS
ATOrO JOJKEH HapYLIUThCS pEKUM paboThl HE MEHEE YeM B TPEX y3iax.

THnoBoii BADHAHT KOHTPOJILHOM padoThl Ne 9 (UeTBEpPTHIIi ceMecTp)

1. BeposTHOCTB pOMaxa 1o MUIIEHH B KaXIOM M3 JIBYX HE3aBUCHMBIX BBICTPENOB paBHa 0.1.
[TocTpouts psin pacnpeneneHust CIy4ailHOW BETMYMHBI & - YUCIIa MONalaHui 110 MUIIEHU.

2. JlaH psiq pacnpenieneHus: AUCKPETHOM ciy4aifHONW BEeIUYHMHBI &:

Xi -1 0 2 3

P; 0.1 0.2 0.4 Py

Beruncnoute P,, ME, DE. Iloctpouts rpaduk F(x).

3. HenpepsiBHas ciyyaiiHas BeIMUMHA 33/1aHa IUIOTHOCTHIO BEPOSITHOCTH f(X) CIEAYIOLIEro
BUJA

0,x<0
=2, 0<x<2
A)=|— . UL A =
1
0,x>2 Haiite A, ME. DE. F(x). BepoatrOcTE P(-1<£<1.5).

4. Cny4aiiHble BETUYMHBI § U 1] HE3aBUCHUMBIE C U3BECTHBIMH UHCIOBBIMH XapPaKTEPUCTUKAMHU.
ME=2, DE=0.2; Mn=3, Dn=0.4. Cnyuaiinas Benuunna tT=5£-3n. Haiitu Mt u Dr.


http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E

3.3 Copepxanue pacuéTHo-rpadpuuecknx pador

Coaep:xanue PI'P Ne 1 (BTopoii cemecTp)

HccnenoBaTh (PyHKIUIO OAHOM TEpEeMEHHON U MIOCTPOUTH €€ TpaduK.
Brrunciute npenen, ucnoiib3ys npasuio Jlonurains.

BrraucnuTs mromans miockou odmactu B JICK.

Boruncnuth miomans miockoit oonactu B IICK.

Boruncnuth anuny nyru miockoit kpusoi B JICK.

BpluncnuTs IMHY AYTU IUIOCKOW KPUBOMW, 3aIaHHOM ITapaMETPUYECKHU.
Bbraucnute 00beM Tesa BpaleHusl.

HccnenoBaTh Ha SKCTpEMyM (YHKIHUIO ABYX MEPEMEHHBIX.

AR S IR A A

Haiitu nHanGonpiiee 1 HauMeHbIee 3HaYCHUsT (PYHKIMH JBYX IEPEMEHHBIX B 00JacTH,
OTrPaHUYEHHON 3aJaHHBIMU JTMHUSIMH.

Coaep:xkanue PI'P Ne 2 (TpeTunii cemecTp)

1. Pa3noxuth QyHKIHIO B CTETICHHOM PSIII.

2. Pa3znoxeHueM NOJABIHTETPAJbHOM (YHKIMU B CTENEHHON s BBIUHUCIUTH UHTETpall C
YKa3aHHOM TOYHOCTBIO.

3. Paznoxuts QyHkuio B ps Pypbe Ha 3aJlaHHOM oTpe3ke. [locTpouts rpaduk cyMMsl psiia
dDypse.

4. Pa3noxuTh 3aJaHHYI0 (YHKIUIO B psAl MO cuHycaMm (KocuHycam). IlocTpouth rpadux
CYMMBI psiJia.

Conep:xkanue PI'P Ne 3 (yeTBEpTLIN ceMecTp)

I. ITo BeIOOpKE 3HAUEHUI ciyyaliHOW BeTUYUHBI 00bEMa n = 50 yucen:

1) nmpoBecTH rpyNIUPOBKY JAHHBIX C YUCIOM UHTEPBAJIOB, PABHBIM 6;

2) IOCTPOUTH THCTOIPAMMY;

3) HaliTH BBIOOPOUHYIO (PYHKLHUIO pacipeaeseHHus U IOCTPOUTH €€ rpaduk;
4) HallTH TOYEUHBIE OLIEHKH MaTEMaTUYEeCKOTr0 OXKHUIaHUS U JUCIIEPCUH;

5) Ha ocHOBaHMHM KpuTepus cornacus [IupcoHa mpoBepuTh TUIIOTE3y O HOPMAITLHOM
pacnpeneNeHny TeHepalbHON COBOKYITHOCTH;

6) HaWUTH AOBCPUTCIIBHBIC MHTCPBAJIbI JJIA MATEMATUYCCKOT'O OKHIAaHWA U
CPCAHCKBAAPATUYCCKOTI'O OTKIIOHCHUA C ,Z[OBCpPITCJ'ILHOfI BCPOATHOCTBIO 0,95

I1. TTo rpynnupoBaHHO BEIOOpKE 3HAUEHUH CUCTEMBI CIIy4YalHbIX BeM4MH (X, ¥) 00béMa
n =200 map yucen:

1) HaliTU TOYEUHBIE OLICHKU MaTeMaTu4YecKux oxxkunanuit MX u MY, nucnepcuit DX u DY n
koadumenTa koppensuuu (X, Y);

2) HaliTH BBIOOPOUHYIO QYHKIUIO JIMHEHHOU perpeccun Y Ha X v mocTpouTh e€ rpaduk;
3) HaliTH OLIEHKH yCIIOBHBIX MaTeMaTHYECKUX OXuIaHuii M [Y |X =X 2] Ha OCHOBAaHWHU BBIOOPKH

U 110 YPaBHEHUIO BBIOOPOYHOM (PYHKIIUN PErPecCU U CPABHUTH MOJTyUYEHHBIE 3HAUCHHMS.
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4. MeToan4yeckne MaTepvaJjbl sl ONpeleeHUs MPoueayp OUEeHUBAHHUSI 3HAHMH,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YKOIIMX ITANbI
(popMupoBanus KoMIeTEeHIIH.

[IpomexxyTounast arrecTanus MO JUCHMUIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpedoBanusimu CTII

CTO CIIOI'TU(TY) 016-2015. KC YKB/I. ITopsinok nmpoBeneHus 3a4€TOB U YK3aMECHOB.
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