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AHHOTALUA

PabGouass mporpamMma aucuuIUIMHBL «MaremMaTuKa» COCTaBlIe€Ha B COOTBETCTBUU C
TpeboBaHusIMU OoOpaszoBatenbHOro crangapra HUAY MUOU u pabounm ydeOHBIM IUIAHOM IO
HampaBjeHuto moAroToBku (cnemuansHocTH) 18.03.02 «DHepro- u pecypcocOeperaromme
MPOIECChl B XHMHYECKOH TEXHOJOTHH, HEe(PTEXUMHUM U OHOTEXHOJOTHH», 00pa30BaTeIbHOU
porpaMMbl «MalivHbl U annapaTbl XKMUYECKUX TPOU3BOJCTBY.

B pesynbrare OCBOGHHWS ITUCIUIUIMHBI, Y BBITYCKHUKA JIOJDKHBI OBITH C(HOpMHpPOBAHBI
cienyromue pe3ynbrarsl 00ydenus (PO):

1) 3HaTh:

3.1 OCHOBHBIE TIOHATHS U METOJIbI IMHEHHON aireOphl 1 aHATUTHIECKON reOMEeTPUHN

3.2 OCHOBHBIE ITOHSATHUSA U METOJbI MATEMATHYECKOTO aHaIn3a

3.3 NpuUIIoKEeHHsI U3yd4aeMbIX pa3/IesioB BBICIICH MaTeMaTUKH

3.4 OCHOBHBIC MMOHSATHUS M METO/BI TEOPHH YUCIOBLIX M (YHKIIMOHATBHBIX PSIOB

3.5 OCHOBHBIE MMOHATHUS U METOJIbI TEOPUU OOBIKHOBEHHBIX U (epeHIaNbHbIX YpaBHEHUN
3.6 OCHOBHBIE TIOHSTHS U METOJIbI TEOPUHU BEPOSITHOCTEH U MAaTEMAaTUYECKON CTaTUCTUKH
3.7 BO3MOKHOCTH KOMITBIOTEPHOI'O PEIICHUSI MaTeMaTUYECKUX 3aJ1a4u

2) ymeTh:

V.1 ynotpebsaTh MaTeMAaTHYE€CKyH0 CHUMBOJHMKY JJi BBIPAXKEHUS KOJUYECTBEHHBIX U
KaueCTBEHHBIX OTHOILIEHUI 0ObEKTOB

V.2 pemiath TUIOBBIE 33/]a4M U3Y4a€MbIX PA37IeJIOB BBICIIEH MaTEMaTUKHI

V.3 npuUMeHATh MaTeMaTUYECKHE METO/IbI JIJISl PEILICHUS] IPAKTUYECKUX 3a1a4

V.4 ycraHaBnMBaTh TPaHULIBI TPUMEHUMOCTH MaTEMaTHYECKUX METOJIOB

VY.5 npoBepATh U UHTEPIIPETUPOBATH MOTYUYEHHBIE PEIICHUS

V.6 nonb30BaThCsl  CpeACTBAMM  KOMIIBIOTEPHOTO  MOJEIMUPOBAHMS I peaju3aluu
MaTeMaTUYECKUX PacyeToB

V.7 uHTEPIPETUPOBATH PE3YIABTATHI KOMIIBIOTEPHOTO MOJAEIUPOBAHUS

3) B1aaeTh UK ObITh B COCTOSIHUU NPOIEMOHCTPUPOBATh!

B.1 maBeIKaMu HCCIICTOBAHUS;

B.2 HaBbIKaMU aHAJTUTUYECKOTO PEILICHUS 3a/a4;

B.3 HaBBIKaMU YHCIIEHHOTO PEIICHUS 3a]1a4;

B.4 HaBpIKaMU KOMITBIOTEPHOT'O MOJEIMPOBAHUS MATEMAaTHUYECKUX 3a/1a4.

1 esu 1 3a7a4mn 0CBOCHUS Y4eOHOM IUCHUIINHBI

HeJ’IHMI/I OCBOCHHS JUCIUILIMHBI «MaTeMaTHKa» SIBJISIOTCS:

(dhopmupoBaHHe 3HAHWI, YMEHUN W BIAJACHUIN, HEOOXOAUMBIX MPU JATbHEUIIEM H3YYCHHH
CIENUATBHBIX TUCIUIIINH U B TPOPECCHOHAILHON A TEIHHOCTH.

OcCHOBHBIMU 3agadaMu JUCHHITIIUHBI ABJIAKOTCA:

OCBOEHHE CTyJleHTaMH paldoueill mporpaMMbl JaHHOW JHCUUIUIMHBI, U3y4Y€HUE MPHUHIIMIIOB,
METOOB M CPEJICTB MAaTeMaTHYEeCKOIr'o amrmapara U OCHOBHBIX MOJOXXEHUH B 00JacTH JMHEHHOH
anreOpbl, aHAJUTHUUYECKOH T€OMETPUHM W MaTEeMaTHYeCKOro aHaliu3a, TEOPUHM BEPOSITHOCTEH H
MaTeMaTHYECKOM CTAaTUCTUKM UM TEOPUH OOBIKHOBEHHBIX AuddepeHlnanbHbIX ypaBHEHUM;
OBJIQJICHHE METOJIaMH aHAJIMTHYECKOTO M YUCICHHOTO PEIICHHs TUIOBBIX MAaT€MaTHYECKHMX 3aiad
yKa3aHHBIX pa3/esoB; (OpMUPOBAHNE HABBIKOB KOMITBIOTEPHOT'O PEIICHHsI MAaTeMAaTHUECKUX 3a/1ay.



2 MecTto y4yeOHOM qJucuMILVIMHBI B cTpykType OOII BO

Huctunmmaa  «Maremaruka»y  (b1.B.2.1) - EcrecTBeHHO-HAay4YHBI ~ MOJYJIb
00pa30BaTeNbHOI IPOrpaMMBl.

3 dopmupyemMble KOMIIETEHIIUM U IVIAHUPYeMble Pe3yJIbTaThl 00yUeHust

yHI/IBepcaJ'IBHI)IG u O6IH€HpO(1)CCCI/IOHaJIBHBIe KOMIICTCHILIN

Koa u HamMeHOBaHHE HHAUKATOPA JOCTUKCHUA
Koa 1 HamMeHOBaHHE KOMIIETEHIIMH

KOMIIETCHIIHH
OIIK-2 CrniocobeH nucmonb30BaTh 3-OIIK-2 3naTh: Matemaruueckue, hpusnueckue, Gpuznko-
MaTremaTuueckue, puznueckue, GU3nKo- XUMUYECKHEe, XUMUUYECKHE METOABI pacu€TOB TEXHOIOTHIECKUX
XMMHYECKHE, XUMHUUECKHE METOIBI [UIsl PEIICHNUS [[IPOIIECCOB X 000PYIOBAaHHS C MTO3HINH PEIICHNS 3a1a4
3amad mpoQeCcCHOHANBHOM NESITENbHOCTH podeccrnoHaNBHON AeATENPHOCTH

'Y-OIIK-2 YMers: perars NOCTaBIEHHbIE 3aJa4l CBOEH
Mpo¢eCcCHOHANBHON AeSITeIPHOCTH, OCHOBBIBASCH Ha
MaTeMaTHUECKUX, PH3MUECKIX M XUMHYECKIX 3aKOHAX
B-OITK-2 Brnagets: OCHOBHBIMH CTIOCOOaMH PEIICHUS
[MOCTaBIEHHBIX 3a71a4 B 00JaCTH COBEPUICHCTBOBAHUS
TEXHOJIOTHYECKUX MPOIECCOB U 000pyAOBaHNUS

[YK-1 Crioco0GeH 0CyIIeCTBISTh TTOKCK, 3-YK-1 3nath: MmeTonuku coopa u 06paboTk nHdopmanuy;
KPUTUUECKUI aHAJIN3 M CUHTE3 HHpOpMaInH, AKTyaJIbHBIE POCCUICKUE U 3apyOeHbIe HCTOYHUKU HH(POPMAIIHH B
[IPUMEHSATH CUCTEMHBIN MOJXO JUI pelieHuss  [cdepe MpoecCHOHATbHON IesTeNbHOCTH; METO]] CHCTEMHOTO
[OCTaBJICHHBIX 3a/1a4 aHAIN3a

'Y-YK-1 YMeTb: IpiUMeHsITh METOAMKH ITOHCKA, cOopa n 00paboTKu
MHGOPMALUK; OCYLICCTBIIATh KPUTHUYCCKHI aHAIN3 M CHHTE3
MH(MOPMALUH, TOTYYSHHOH U3 pasHBIX HCTOYHUKOB

B-YK-1 Brnanets: MeTogaMu moucka, coopa u 00paboTkw,
KPUTHYCCKOTO aHANM3a U CHHTEe3a HHOPMALIUH; METOIUKOM
CHCTEMHOTO MTOJXO01a JUIsl PELICHHUS TOCTABJICHHBIX 33124

'YKE-1 Crioco0eH UCTIONB30BaTh 3HAHUS 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
€CTECTBEHHOHAYYHBIX IUCLMIUIMH, IPUMEHATh  [IACLUILINH, METOABI MAaTEMATHYECKOT0 aHAIN3a 1 MOAEINPOBAHUS,
MEeTO bl MATEMaTHYEeCKOTO aHaIN3a U TEOPETUIECKOT0 U AKCIIEPUMEHTAIBHOTO HUCCIIeIOBAHUS
MOZIEIMPOBAaHUsA, TEOPETUUECKOTO U Y-YKE-1 ymMeTh: UCIOJIb30BaTh MaTEMaTHUECKHUE METO/IBI B
PKCIIEpUMEHTAIIBHOTO UCCIICI0OBAHNS B TeXHUYECKUX IIPUIIOKESHUAX, PACCIUTHIBATE OCHOBHBIE YHCIIOBBIE
[TOCTaBJIEHHBIX 3a/1a49ax XapaKTePUCTHUKU CITy4aifHbIX BEJINYMH, pEIIaTh OCHOBHBIC 33/1a4H

MﬁTGM&TPI‘-ICCKOIZ CTaTUCTHUKU, pemaTL TUIIOBLIC pvaeTHHe 3aaunu
B-YKE-1 Biagers: METOIaMHA MaTEMATHYECKOTO aHaInu3a 1
MOJICITMPOBAHIS, METOAAMH PEIICHUS 3a/1a4 aHAIIN3a U pacyera
XapaKTePUCTHK (PU3MICCKIX CHCTEM, OCHOBHBIMH IIPUEMaMH
00pabOTKU IKCIIEPUMEHTAIBHBIX JaHHBIX, METOJAMH PabOTHI C
MPUKIIATHBIMA TPOTPAMMHBIMHU MPOIYKTAMHU

4 BociuraTe/ibHbIA NOTEHUHUAJ Y4eOHOM JUCHMIIUHbI

BocnurarensHblil moTeHITHAN AUCIUIUTMHBI «MaTeMaTrkay oTpakeH B Paboueit mporpamme

BocnuTanuss B (CeBepCKOM  TEXHOJOTHYECKOM HMHCTUTYyTe — (unuane ¢eaepaibHOro
rOCYJapCTBEHHOTO aBTOHOMHOTO 0OOpa30BaTEIbHOTO YYPEKICHUS BBICIIErO OOpa30BaHUS
«HanuonanbHbIN HUCCIeI0BaTECIbCKUN SIIEPHBIN YHUBEPCUTET «MHU DN

(http://www.ssti.ru/education.html/Mudopmanus no o6pa3oBareabHbIM IpOrpaMMam).

5 Ctpykrypa u cofep:kaHue y4eOHOM IMCHUIINHBI

5.1 OcHoBHBIE pa3ae/ibl JMCHUIIIHHBI, TPYA0EMKOCTh U BUbI Y4eOHOH padoThl

Hacrosmas pabouass mporpamma cocTtaBieHa g (GopMbl OOyYEHHUS! «OYHO-3204HASD» TI0
Hanpasienuio 18.03.02 «3Hepro- u pecypcocOeperaromnme mporueccbl B XUMUYECKONH TEXHOJIOTHH,



HePTEXUMHUH ¥ OHOTEXHOJIOTHH,

XUMHYCCKUX ITPOU3BOACTB.

0o0pa3oBaTeNbHON Iporpamme

«MamHel

U anmnaparsl

OO0mast TpyA0eMKOCTh JUCIHMILIMHBI COCTABJISICT B 3a4eTHBIX exumHunax — 20, 720 gac.,
00ydeHue 10 TUCIUILIMHE TPOXOIUT B cemectpe 1, 2, 3.

JuctuniauHa (MOyJb) COACPKUT pa3aelibl:

— pa3nea 1 — «JIuneiinas anredpa v aHaTUTHYECKAs TEOMETPUSI»

— pazaea 2 — «/luddepennuansHoe

NEPEMCHHBIX )

NCYUCIICHUC

byHKIII

OHOU

u HCCKOJBKHX

— pa3aea 3 — «MaTerpanbHOe UCUUCIeHHE (DYHKIIMUA OJTHOW M HECKOJIBKUX MEPEMEHHBIX)

— pa3nea 4 — «HucnoBsie U GYHKIIMOHATBHBIE PSIIBIY

— pa3aea S — «OObIKHOBEHHBIE TU(PEpeHIATbHBIC YPAaBHEHH

— pa3aeda 6— «TeopI/m BGPOHTHOCTeﬁ N MarTeMaTH4YCCKasl CTaTUCTHKa»

TpynoemkocTs, popmbl U rpapuk KOHTPOJIA MO pasjesaM AUCLMIUIMHBL IPEICTaBICHbl B

Tabiuue 1.

Tabmuna 1 — TpynoeMkocTh, GopMbI U TpadK KOHTPOJISI OTACIBHBIX Pa3AeiIOB TUCITUTUTHHBI

Bunpl yueOHOM

JIESATEIIbHOCTH, BKITFOUast
CaMOCTOATENBHYIO PadOTy
CTYIICHTOB U TPYIOEMKOCTb,

ATTecTanmmoHHbIC MCPOIPUATHA

No HaunmenoBanue pasaena o Dg?;;ign
| . R 2] 2w ATTecTanus
E % E § é é é Texymuii KOHTpoNnL | paszena
g Sz | Ss| 88 (uen/dpopma) (men/
= R8540 = (popma)
1 cemectp (18 Henenn)
1 | Jluneiinas anrebpa u 6 6 124 | 4/BJ131, 8/BJ132 | 8/KPI 36
aHaJIMTUYECKas
T€OMETpUs
2 | luddepenunansroe 4 4 72 10/bA33 10/KP2 24
ucyMcIeHNe QYHKIMH
OJTHOW W HECKOJIBKUX
TIepEMEHHBIX
DK3aMeH 36 40
Hroro 3a 1 cemectp: 10 ‘ 10 ‘ 232 100
2 cemectp (16 HeeJIb)
3 | MuterpanbHoe 6 6 130 | 5/b1A34, 7/6A35 | 7/KP3 36
ucYHCIeHUE PYHKIINU
OJHOW M HECKOJIBKUX
TIepEMEHHBIX
4 | Yucnossie 1 4 4 66 9/BJ136 9/KP4 24
(O YHKIIMOHAIILHBIE PSIIBI
DK3aMeH 36 40
Hroro 3a 2 cemectp: 10 ‘ 10 ‘ 232 100
3 cemectp (18 HexeJb)
5 | OObIKHOBEHHBIC 14 | 10 90 3/BJ137 5/KP5 30

muddepeHnranbHbIe




yYpaBHEHHUS
6 | Teopus BepoaTHOCTEH U | 6 4 56 7/bA38 7/KP6 30
MaTeMaTH4ecKast
CTAaTHCTHKA
DK3aMeH 36 40
Hroro 3a 3 cemectp: ‘ 20 ‘ 14 ‘ 182 100

B Tabmmme 2 mpenacTaBiIeHO COOTBETCTBHE COJCPIKAHMS KaXKJIOTo paslieia W Pe3ysbTaToB
00y4eHUs1, 4TO MO3BOJISIET OLICHUTh X BKJIAJ B JIOCTHKEHHUE 1IEJIeH Kypca.

Tabmuna 2 — CooTBeTCTBHE COIepKaHUsI TPeOyeMbIM pe3ybTaTaM 00ydeHHs

Koa n HauMeHOBaHMe HHIUKATOPA OCTHKEHHUS Homepa ATTecTallMOHHbIE
KOMIIeTeHIIUH pa3iesion MeponpusTHS
BJ131, bA32, KP1,
b/133, KP2,
— 3HaTh: MaTeMaTu4eckue, pusndeckue, pusnko- Ok3ameH (1 cem.),
XUMUYECKHE, XUMUYECKUE METOJIbI PACUETOB 1.2.3.4.5 bA34, b/135, KP3,
TEXHOJIOTHYECKUX MPOIIECCOB U 0O00PYAOBaAHUS C TTO3UIIUN > 6’ > bJ136, KP4,
pemienus 3aaa4 npodeccuonanbHoi nearenbHoct (3-OIIK- Dk3ameH (2 cem.),
2) bJ37, KPS, BJ138,
KP6, Dx3amen (3
ceM.)
bJ131, bA32, KP1,
B/133, KP2,
— YMeTh: pemiath MOCTaBlIEHHBIE 33/]a4l CBOEH Izamen (1 cem.),
i . b/134, B/135, KP3,
poeCCHOHAIIBHON JEATEIHbHOCTH, OCHOBBIBASICH Ha 1,2,3,4,5, BJ136, KP4
MaTeMaTHYECKUX, PU3NIECKUX U XUMUYECKUX 3aKoHax (Y- 6 ’ ’
OIIK-2) Dk3amMeH (2 ceMm.),
bJ37, KPS, /38,
KP6, Dx3amen (3
ceM.)
b31, B/132, KP1,
B/133, KP2,
Ok3ameH (1 cem.),
— Brnayers: OCHOBHBIMH CITIOCOOAMU PEIICHUS TOCTABIEHHBIX bA34, B/135, KP3,
1,2,3,4,5,
3a/1a4 B 00JIaCTH COBEPIICHCTBOBAHUS TEXHOJIOTHUECKHIX 6 b/136, KP4,
nporeccoB u obopynosanus (B-OIIK-2) Dk3ameH (2 cem.),
bJ37, KPS, BJ38,
KP6, Dx3amen (3
ceM.)
— 3HaTh: MeTO,[[I/IKI/IvCGOpa 1 00paboTKu UH(popMaIuy; Sxzamen (1 cem),
aKTyaJbHbIE POCCUIICKHE U 3apyOEKHBIE UCTOUHUKHU 1,2,3,4,5,
. . Dk3amMeH (2 ceMm.),
uHpopmanuu B chepe nmpoheccCHoHATBHON AEITEIbHOCTH; 6
Dk3ameH (3 cem.)
MeTo]1 cucteMHoro ananusa (3-YK-1)
— YMeTh: IpUMEHATh METOAMKH MOUCKa, cOopa u 00paboTKu 1.2.3.4.5 Ok3ameH (1 cem.),
UH(POPMAIIMHU; OCYIIECTBIATh KPUTUYECKHIA aHATTN3 U CUHTE3 > 6’ > 77 | Dk3ameH (2 ceMm.),
nH(pOpMalliH, NOTYYeHHON U3 pa3HbIX HCTOYHUKOB (Y-YK-1) Ok3ameH (3 cem.)
— Bragets: MmeTogaMu noucka, coopa u 00paboTKH, Ok3ameH (1 cem.),
KPUTHYECKOTO aHaJIM3a U CUHTE3a NH(POPMAITIH; METOIUKOM 1,2,3,4,5, | Dx3ameH (2 cem.),
CHUCTEMHOT0 MOAXO0/a JJisl PEeIIeHUs] TOCTaBIEHHbIX 3a1a4 (B- 6 KP6, Dx3amen (3

YK-1)

ceM.)




— 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCITUIIIIMH, METOIbI MAaTEMATHUYSCKOTO aHaJIN3a 1 1,2,3,4,5,
MOJICIIUPOBAHUS, TEOPETUUECKOTO U IKCIICPUMEHTAILHOTO 6

uccnenoBanus (3-YKE-1)

Ok3ameH (1 cem.),

Dk3ameH (2 ceMm.),

KP6, Dx3amen (3
ceM.)

— YMCTb: UCIIOJIb30BATh MATCMATHYCCKUC MCTOAbI B
TEXHUYCCKHUX IIPHUIIOKCHUAX, PACCHUTBIBATH OCHOBHEIC

B31, /132, KP1,
BJ133, KP2, BJ134,

YHCJIOBBIC XapaKTECPUCTUKH CIyIaMHBIX BEJIUYHH, PEIIaTh 1,2,3,4,5, | B35, KP3, B/I36,
PaxTep yan P 6 KP4, 5J137, KPS,
OCHOBHBIC 33J]a4¥ MAaTEMAaTUYECKOW CTAaTUCTUKH; PEIIaTh
tunosbie pacueTHble 3a1aun (Y-YKE-1) b/138, KP6,
Dk3ameH (3 ceMm.)
— BIIaJICTh. METOJaMHA MaTeMaTHYECKOI0 aHaI1u3a 1 bJ131, 532, KP1,
MOJEIUPOBAHHUS; METOJAMHU PELLICHHS 3a/1a4 aHAJIN3a U bJ133, KP2, /134,
pacyera XapaKTepUCTUK (PU3NYECKUX CUCTEM, OCHOBHBIMHU 1,2,3,4,5, | B35, KP3, /136,

nprueMamMu 00pabOTKH IKCIIEPUMEHTAIBHBIX JTaHHBIX, 6
METOAAMU pabOThl C MPUKIAJHBIMU IPOrPAMMHBIMHU
npoaykramu (B-YKE-1)

KP4, B/137, KP5,
b/38, KP6,
Dk3ameH (3 ceMm.)

5.2 Copepxxanue JeKIIMOHHOTO KypPCa M CUUILIHHBI

CopepxaHue JEKIMOHHOIO Kypca AUCUUILINHBI IPEICTaBICHO B Ta0IMIIE 4.

Ta6n1z1ua 3 - Coz[epxcaHHe U TPYAOCMKOCTH JICKHMOHHOTO KypCa II0 pa3aciiaMm B LEJIOM II0

JUCLUIUINHE
TpynoemkocTs
Copneprxanue pas3zienoB / TeMaTHKa pa3/ieioB pasziesnoB/Tem,
ayJ. yac
Pa3nes 1 JIluneiinas aaredpa M aHAJINTHYECKAS reOMeTpHs
1.1 OcHoBHbIe onpeaesieHusi 1 0003Havenust Teopuu CJIAY. Marpuus! u 2

aecTBUs HaX HUMH. OnpeeuTe/ M U UX cBOiicTBa. O0paTHas MaTpuUIa.
Panr marpuusl. Bunasl Mmatpun. /lericTtBus Haa MaTpULaMU U UX CBOMCTBA.
DneMeHTapHbIe peodpa3oBanus MaTpull. OCHOBHAS U pacIIUpEHHAs MATPHUIIBI
CHUCTEMBI JINHEWHBIX YpaBHEHUU. ONpeeneHns peleHus: CUCTEMBbI JIMHEMHBIX
ypaBHEHUM, COBMECTHOCTH M OIpeaesieHHOCTH. OnpeeTuTeNb KBaIpaTHOU
MaTpullbl. MUHOpEI, anredpandeckue nonoaHeHus. CBOMCTBA OMpeaeIuTeNe.
Brruucnenue onpenenuteneir. Anroputm obparieHus Matpuil. Teopema
Kponekepa-Kamnennu. Teopema o 6a3ucHoM MuHOpe. Borancnenue panra
MaTpPHIbl METOJIOM 3JIEMEHTAPHBIX MPe0oOpa30OBaHMUII.




CopeprxaHue pa3eiioB / TeMaTHKa pa3/eiioB

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

1.2 JInneiinbie onepaTopbl. CoOCTBEHHbIE BEKTOPHI M COOCTBEHHbIE
3HAaYeHHUsl JMHEHHOro oneparopa. MeToabl pelieHUsi CHCTeM JIMHEHHbIX
ajnredpanyecKkux ypaBHeHuid. BeKTopbl M1 BeKTOPHBIE IPOCTPAHCTBA.
AOcTpakTHOE TUHEHOE MpocTpaHcTBO. [loHATHE 0TOOpaKeHuUs, OniepaTopa.
Marpuiia IMHEHHOr0 oreparopa. XapakTepUCTUYECKUI MHOTOWICH JIMHEHHOTO
onepatopa. CoOOCTBEHHBIC BEKTOPHI 1 COOCTBEHHBIE 3HAUCHU S TMHEHHOTO
omneparopa. Pemenne cuctem JTMHEHHBIX YPaBHEHUN € TTIOMOIIBIO 0OpaTHOM
MaTpullbl. Pemenne cucreM TMHEHHBIX anreOpandeckux ypaBHEHHI METOAOM
Kpamepa. Metoa "aycca. Bektopsl. JInneliHble onepanuu HajJ BEKTOPAMH.
[TpsimoyronbHast 1ekapToBas cUCTEMa KOOPAMHAT B IIpocTpaHcTBe. [lonsaTus
0a3uca 1 pa3MepHOCTH BEKTOPHOTO MpocTpaHcTBa. [lepexoa k HOBomy Oa3ucy.
JluHeliHbIe Onepauy HaJ BEKTOpaMH B KOopAHHATHOU dopme. [IponsBenenus
BEKTOpOB. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE ITPOU3BEEHUS BEKTOPOB, UX
CBOMCTBA U IIPUJIOKEHUS.
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1.3 IIpsamas Ha miaockocTu. Kpusbie BToporo nopsinka. Ilinockocts B
npocrpancrse. [Ipsimasi B npocTpancTBe. B3aumMHoe pacnoJioxkeHue mpsiMbIX
U I1I0cKoCTH B mpocTpancTBe. [loBepxHocTH BTOporo nopsiaka. Obiiee
ypaBHEHHUE NIPSIMOM Ha IIIOCKOCTH. KaHOHMYEeCKoe ypaBHEHME NPSAMON Ha
IUIOCKOCTH. Y paBHEHHE MPSMOi ¢ yriIoBbIM KoddpuirenTom. Bzanmuoe
pacmnosoKeHue NpsAMbIX Ha TIocKOCcTH. O0Iiee ypaBHEHUE KPUBOW BTOPOTO
nopsiaka. JJIUIIC, OKPYKHOCTb, TUepOoa, mapaboia: onpeaeieHus,
KaHOHUYECKHE ypaBHEHUs, nocTpoeHue. [IpuBenenue ob1ero ypaBHeHUs: KpUBOi
BTOPOTO MOPSAJKA K KaHOHMYEeCKoMY BHUYy. [lapanienbHelil mepeHoc 1 moBOpPOT
oceii koopauHart. [Tocrpoenne kpuBbix. O0IIEe ypaBHEHHE IITIOCKOCTH B
npocTpaHcTBe. B3anMHOe pacnosniokeHue MmIoCKOCTeN B MPOCTPAHCTBE.
VYpaBHEHME MJIOCKOCTH, IPOXOASIIEH Yepe3 TpU 3aJaHHbIE TOUKU. Y paBHEHUE
IJIOCKOCTH B «OTpe3kax». HopManbHOE ypaBHEHHE MIOCKOCTH. PaccTosiHue OT
TOYKH J10 I0ckocTu. OO1IMe ypaBHEHHsI IPSMOM B IPOCTPAHCTBE.
KaHnonuueckue ypaBHeHUs MPsAMOii B ipocTpaHcTBe. [lepexon ot obmux
YpaBHEHUH MPAMON K KAHOHUYECKUM. B3anMHOE pacnoioxkeHne NpsIMbIX B
IIPOCTpaHCTBE. B3anMHOE pacnosyiokeHne NpsAMoH U INIOCKOCTH B IPOCTPAHCTBE.
[Hunusaprudeckue MOBEPXHOCTH. Duurcou u cepa. ['unepOononib.
[Tapa6ononasl. Konyc.

Umoeo no pazoeny 1.
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Pasnen 2 Indppepennuanbuoe ncunciaenne GyHKuuii 01HON U HECKOJIBKHUX Te

CMCHHBIX

2.1 BBeaenue B MaTeMaTnyecknii anajau3. [lpenes u HenpepbIBHOCTH
¢pynxuuu. Ilpoussognas u nuddepeHunan GyHKUUN OJHON NepeMEeHHOM.
HccaenoBanue pyHKUMH ¢ NOMOIIbLIO MPOou3BOAHOM. Dopmy.a Teilsopa.
[TonsiTue MHOXecTBa. Oniepaliuy Ha/l MHOKECTBaMHU U X CBOICTBA.
JeiictBurenpHbie yncia. AOGcontoTHas BenuunHa yucia. [loctosHHbIe U
IepeMEeHHbIe BeIMYMHbI. UncioBele MHOKECTBA. [[oHATHE KOMILIEKCHOTO YHCIA.
JeticTBus ¢ KOMIUIEKCHBIMH unciaMu. OyHkiusa. CriocoObl 3a1aHus GyHKITUH.
OcHOBHBIE 37IeMEeHTapHbIe PYHKIMH U UX CBOKHCTBA. Cl0XKHasA, HesIBHA,
obpartnas pyukmuu. [Ipenen pyakuun. beckoneuHo Gobime 1 OECKOHEYHO
Masible BelmnuuHbl. OrpannuenHast Gyakius. CBoiicTBa 6€CKOHEUHO MaJIbIX
BenuuuH. OCHOBHBIE TEOPEMBI O peaenax. [lepBbiil 3aMeuaTenbHBIN peaen.
[Ipenen uncnoBoil mociea0BaTEILHOCTH. BTOpO 3aMeyaTenbHbI MpeIed.
DOKBUBaJICHTHbIE 0ECKOHEUYHO MaJlble BEMUYMHBI. Ta0niia SKBUBaJIEHTHBIX
0ecKOHEYHO MasbIX BelM4YMH. [I[puMeHeHre SKBUBaJIEHTHBIX OECKOHEYHO MaJIbIX
BEJIMYMH JJI BBIYUCICHUS npeaena GyHKIUN U Ui NPUOIMKEHHOTO
BBIYUCIICHUS 3HaYeHUH (pyHKuuii. HempepslBHOCTS GyHKIIMHU B TOUKE. TOUKH
pa3psiBa ¢yHKIIMU. HenpepbiBHOCTH DyHKIIMK Ha uHTepBae. [lapamerpuueckoe
3aganue ¢GyHkuuu. [IponsBoanas GyHKIHMHU, 33JaHHON TApaMETPHYECKH.
[TpousBoanas oopatHoit pynkuuu. uddepenunan GyHKIUNA U €ro CBOKWCTBA.
[Tpumenenne nuddepennmana GpyHKIUU B MIPUOIMIKEHHBIX BEIYUCICHHSIX.
[TpousBoaHbIe BBICIIUX MOPsAKOB. [uddepeninanbl BEICIIUX MOPSIAKOB.
Teopema Posnst. Teopema Jlarpanxa. Teopema Kommu. [IpaBuno Jlonurans.
HuTepBanbl MOHOTOHHOCTH QYHKIMH. DKCTpeMyM QyHkuuu. HeoOxoaumbie u
JIOCTaTOYHBIE YCIIOBUS CYIIECTBOBaHUS dKcTpemyMa. Haunbomnbiee u
HalMEeHblIIee 3HaUeHus! QYHKIUHN Ha oTpe3ke. [IpuMeHneHne BTopoit mpou3BOIHON
K UCCIIEeIOBaHUIO (QYHKIMHU HAa SKCTPEMYM. BBINMYKIIOCTh U BOTHYTOCTh Tpaduka
¢ynkuuu. Toukn nepernda rpapuka GyHkuuu. BepTukanbHble 1 HAaKJIOHHBIE
acuMITOTHI rpaduka GyHKIUU. [Topsiok moaHOTo HccaeqoBaHus HYHKITUH.
®opmyna Teitnopa. [lpumenenne ¢popmynsl Teitnopa Kk uccae10BaHUIO QYHKIHH.
VYpaBHeHHe KacaTeabHOW U HOpManu K rpaduky ¢pyHkuuu. [IpubnnxenHoe
pELIEHNE HEIMHENHBIX YPaBHEHUH C MOMOIIBIO IPOU3BOJHON.
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2.2 Ilpeaes v HeMPePbLIBHOCTH (PYHKIIUHM HECKOJbKHX MepeMeHHbIX.
IIpoussoansie n AuddepeHunan pyHKIUUH HECKOJIbBKHX NePEeMEHHBIX.
IKeTpeMyM (PyHKIIUM IBYX NepeMeHHbIX. [loHsITHE QYHKIIMHA HECKOIBKUX
nepeMeHHbIX. O6macTh onpeneiaeHus QyHKIIMHU HECKOJIBKUX MEepeMeHHbIX. JInHuu
Y TTIOBEPXHOCTHU ypoBH4. [Ipeaen u HenpepsIBHOCTh (DYHKIINHU ABYX IEPEMEHHBIX.
YacTHble MPOU3BOIHBIE (DYHKIIMU HECKOJIBKHUX MepeMeHHBIX. [lomHbIi
nuddepennman. AuddepennmpoBanue cinoxubix Gyakumii. [TomHas
npousBogHas. JuddepennupoBanme HesBHbIX QyHKIUNA. OcOObIe TOUKU KPUBOM.
[TpousBoaHas o HanpasieHUIO. ['paguent. YacTHbIE TPOU3BOIHBIE BHICIIINX
nopsiikoB. Teopema 0 paBEeHCTBE CMENIAHHBIX YACTHBIX MPOU3BOIHBIX.
KacaTrenpHast mi10cKkOCTh U HOpMaJIb K TOBepXHOCTU. Popmyna Teitstopa st
GbyHKIIMY IBYX MepeMeHHbIX. Heo0XoquMble U JOCTATOYHBIE YCIOBHS
CyIllecTBOBaHMS YKcTpeMyma. Hanbombiiee n HanMeHsbIee 3HaueHusT QyHKITIN
JBYX TIEPEMEHHBIX B 3aMKHYTOW U OTPaHHUYEHHOW 001acTH. Y CJIOBHBIN
OKCTPEMYM.

Hmozo no pasoeny 2:
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Pa3znen 3 I/IHTeraJILHOC HCYHUCJICHUEC (l)yHKIII/II/I OJHOHM U HECKOJIbKHX NMEPEMECHHBIX

3.1 Heonpenenenuplii uHTerpag. OCHOBHbIE onpeaeeHust U (pOpMYJIbl.
[TepBooOpazHas u HeomnpeeneHHbINH HHTerpal. CBOMCTBA HEONPEAETICHHOTO
uHTerpana. Tabuuna ocHOBHBIX MHTerpaiioB. HemocpeacrsenHoe
UHTErpupoBanue. Meron 3ameHsl nepeMenHoi. [loaBenenue GpyHKIMM 1Mo 3HaK
muddepenimana. Metoa HHTErpupoBaHus 10 YacTsIM. PaniMoHanbHble GYHKLINY.
Paznoxxenne npaBUIbHON paliMoOHAILHON IpOOH Ha MPOCTEHIIHE.
HuTerpupoBanue BbIpaXKCHUH, COEPKALINX KBaIPaTHBIN TPEXUJICH.
WuTerpupoBanue pauinoHaIbHON 1poou. TpUroHoMeTpuuecKre o ICTaHOBKHY.
NuTterpupoBanue nuddepennuanpaoro ounoma. [loacranoBku Didnepa.
YHuBepcalibHas TPUTOHOMETpHUECKas 1oicTaHoBKa. [IpeoOpa3oBanue
HOJBIHTErPATIbHBIX (DYHKIMH, COAEPIKALIMX TPUTOHOMETPUUECKUE PYHKIUH, C
IIOMOIIBI0 TPUTOHOMETPUYECKHUX TOXKJIECTB.

3.2 OnpenesieHHbIH HHTErPaJ U ero cBoiictea. MeToabl HHTETPUPOBAHUS B
onpeaeJleHHOM MHTerpaje. OnpeaeneHHblil MHTerpai Kak npejen
MHTETrpaJIbHON cyMMBl. CBOMCTBa oNpeeseHHOro nurerpaia. @opmyina
Herotona-JleltOHua. MeTopl HHTErpUPOBAHUS B ONPEAECIEHHOM UHTErpae.
3aMeHa IEPEMEHHON ¥ MHTErPUPOBAHUE I10 YaCTSIM B OIIPEIEICHHOM UHTErpalle.
WuTerpaibl ¢ 6eCKOHEUHBIMU NpeenaMu. MIHTerpaabl OT HEOrpaHUUEHHBIX
¢ynkuuit. CxonuMocTh HECOOCTBEHHBIX HUHTErpaioB. [lnomanyu miockux Guryp
B JICKAPTOBOM U MOJIIPHOU CHCTEMAX KOOpAMHAT. JUIMHA TyTH KPUBOM.
Beruucnenue 00beMOB Tell IO UX HONEepeyHbIM cedeHussM. O0beM Terna
BpauieHus. BluKCIIeHnEe HEHTPOB TSKECTH.

3.3 /IBoiinble, TPoOiiHbIe, KPUBOJIUHEHHbIE HHTErPaJibl. J[BOIHOI MHTErpal.
CaolicTBa ABOWHOI0O MHTErpaja. Belunciienne ABOWHOTO UHTErpaja B
JIEKapTOBOM CHCTEME KOOPAMHAT. 3aMEHA IIEPEMEHHBIX B ABOWHOM MHTErpaJe.
Brprunciienne ABOMHOIO MHTErpaia B MOJISIPHOM CHCTEME KOOPJAUHAT.
Beruucnenne 00beMOB Tell ¢ MOMOIIBIO JBOWHOTO HHTErpajia. Beruucienue
MoMeHTa uHepuuu. CBONCTBA TPOMHOIO MHTErpalia. Beruncnenue TpoiHOro
UHTErpajia B AeKapTOBOM cucteme koopauHar. Llunmunapuueckas u chepudeckas
CHUCTEMBI KOOPJMHAT B IIPOCTPAHCTBE. BbIUMCIIeHNE TPOMHOTO MHTETpaia B
WIMHAPUYECKON U chepruecKoil cucreMax KoopAuHaT. Berancinenue o6beMoB ¢
MOMOIIBIO TPOHHOTO UHTEerpaga. OCHOBHBIC MOHATHUS KPUBOJIWHEUHOTO
uHTerpaia. Berurciienne kpuBoMHeHHOro uHrerpana I poga. Hekoropsie
IIPUIIOKEHUS KpUBOJIMHENHOro nHTerpana I pona. Kpusosmuelinsiii naterpan 11
pona. OcHOBHBIE OHATHS. Berunciienne kpuBoauHenHoro narerpana Il pona.
®opmyna Octporpaackoro-I'puHa. Y cnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO
unrerpaina Il poxa ot mytu nHTerpupoBanus. HekoTopeie NpUnoKeHus
KpUBOJIMHEHHOTO uHTErpaa Il pona.
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Pa3nes 4 YncioBble M QYHKIIMOHAJIbHBIE PAABI

4.1 IloHsiTHE YHUCITOBOIO PSia U €ro cXoAuMOCcTH. OCHOBHBIE OIIPECITICHUS.
Psin reomerpuueckoit nporpeccun. Heo0xoaumslii pu3HaK CXOAUMOCTH psJa.
["apmonuyeckuit psa. IranoHuble psaabl. [Ipu3naku cpaBHeHusd. [Ipu3nax
HanamOepa. PanukanbHbIi 1 MHTErpabHbIi pu3Haku Koy,
3nakouepenyrontuecs psaasl. [Ipusznak JleriOauma. OOt J0CTaTOYHBIN MPU3HAK
CXOJIMMOCTH 3HAKOTIEPEMEHHBIX PsIIOB. AOCOJIIOTHAS U YCIOBHAS CXOJIUMOCTHU
YHUCIIOBBIX PsiioB. CBOICTBa aOCOMIOTHO cXOAAIUXcs psAAoB. OYHKIIMOHAIBHbBIE
psanel. Cymma psaga. OctaTok psiaa. Maxkopupyembie psibl. PaBHomepnas
cxo1uMOocTh. CBOMCTBA pABHOMEPHO CXOISIINXCS PSJIOB.

4.2 CrenenHnbie psaabl. Pasiioxkenne QpyHKIuiil B creneHHbie psiabl. Psj
Dypbe I NepHOINYECKUX U Henmepuoanyeckux pynkmuii. Teopema AGens.
WuTepBan u paanyc CXOAUMOCTH CTENEHHOTr0 psjga. CBONWCTBA CTEIEHHBIX PAIOB.
Psanet Teitnopa u Makiopena. PaznoskeHrne HEKOTOPBIX dJIEMEHTAPHBIX (YHKIUI
B psiz Teinopa. [IpuMeHeHne CTeneHHbIX PsiioB K NPUOIMKEHHOMY BbIUHCICHUIO
3HaYeHUI PYHKIUN U 3HAYCHUS ONpeesieHHOro uHrerpana. Psasr Oypee.
OcHosnble noudaTus. [lepunoanueckue ¢pynkuu. [lepruoauueckue npoueccsl.
Tpuronomerpuueckuit pan @ypobe, ero kodxddunnentsl. Teopema dupuxie. Psg
@ypbe 17151 YUETHBIX U HeUeTHbIX QyHKUMH. Pan Oypbe as 2m-nepruogudeckux
byukuuii. loonpenenenrue HenepuoANUECKON GyHKIIMH YETHBIM U HEUYETHBIM
00pazoM.

Hmoeo no pazoeny 4.

Pa3znen S O0bikHOBeHHBIE TH(PepeHnnaTIbHbIC YPABHEHHUS

5.1 Beenenue. OcHOBHbBIE OHATHUS U NpocTeiimme TuddepeHnaTbHbIE
ypaBHeHus. OXHOPOAHBbIC YPABHECHHS NEPBOIo NMOPSIAKA M yPABHEHUS,
NPUBOASALIMECH K OXHOPOAHBIM. JInHeiiHbIe nud depeHunanbHbIe
YPABHEHHs NEePBOro nopsaka. Ypasuenue bepuyium. Onpenenenue

b depeHIMaTbHOT0 YpaBHEHMs, €0 MOpsAIKa U ero pemieHus. MuTerpanbhble
kpuBble. 3anada Komm. TeopeMa cymecTBoBaHMs U €JMHCTBEHHOCTH PELICHHUS
mubdepeHIMaTbHOT0 YpaBHEHHsI. Y paBHEHMSI ¢ pa3ieIeHHbIMU U
pa3essIoIUMUCS TepeMEeHHBIMU. 3a/1aui, MpUBOAIINE K AU dhepeHInaIbHbIM
ypaBHeHUAM. OHOPOIHBIE YPAaBHEHUS, METOIbl UX PEIICHUs. Y paBHEHHUS,
HpUBOASIIMECS K OXHOPOAHBIM. OO BUT IMHEHHOTO ypaBHEeHU. MeToabl
bepHyun 1 Bapuanuy Npou3BOJIbHBIX TOCTOSIHHBIX PEIICHUS JIMHEHHBIX
ypaBHeHUU. YpaBHeHue bepHyiy, npuBeACHNUE Y IMHENHOMY YPaBHEHUIO.

5.2 YpaBHenus B noJHbIX 1u(depeHunanax. YpaBHeHus, He pa3pelieHHbIE
OTHOCHTE/IbHO Npou3BoAHOH. {uddepenunanbHbie YpaBHEHHS BBICIIHX
NOPS/IKOB, 0Ny CKAKOIIHE NOHMKeHUs nopsiaka. OOuuii Buj ypaBHEHUs B
noJHbIX AuddepeHnnanax, meto] pemenus. Pemenune 3anaun Komm ams
ypaBHEHHUS B MOJIHBIX AU depeHnnanax. Y paBHEeHuUs, He pa3pelleHHbIe
OTHOCHTEJIbHO MPOU3BOIHON. MeTon BBeaeHus napamerpa. Auddepenunansupie
YPaBHEHUS BBICHINX MOPSAAKOB, JOITYCKAIOIINE MOHWKEHHS opsaaka. OCHOBHbIE
onpezeneHus U noHATus. 3aaada Kommn a1 ypaBHeHUs OPsKa BBIILIE IIEPBOTO.
Buibl ypaBHEHMI, TONYCKAIOMNX NOHMKEHHUE MOPSIAKA, METOJIBI X PEHICHUS.
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5.3 OgHopoaHbie M HEOAHOPOAHBbIE JINHeHHbIE U] PepeHUnATbHDBIE
YPaBHEHHS BBICHIUX MOPAIKOB € NOCTOSSHHBIMHM KO3 (p(puumeHTaMmu.
OnHopoaHbIe U HEOTHOPOAHbIE JTHUHEHbIe CUCTeMbI TU(PepeHInATbHBIX
YPaBHEHHUI ¢ MOCTOSAHHBIMHU K03 uuuenTamu. Teopema CylecTBOBaHUS U
€MHCTBEHHOCTH pPEIICHUs JUHEHHOro AU epeHnaibHOro ypaBHEHUs N-Tro
nopsiaka. Onpenenutens Bponckoro. JInHeHO 3aBUCUMBIE U HE3aBUCUMBbIE
cuctembl GyHKIUI. OnpeneneHus: OJHOPOIHOTO U HEOJAHOPOAHOIO YPaBHEHUH.
XapaKkTepuCTUYECKUI MHOTOWIeH. Perenue oTHOpOAHbIX ypaBHEHUH. Penienue
JMHEHHBIX HEOJAHOPOIHBIX YPAaBHEHUN C TIOCTOSIHHBIMU KO3 PUIIEHTaAMU C
MpaBOi YacThIO CHEIUAIBHOTO BUIA. PerieHue JIMHEeHHbIX HEOJHOPOIHBIX
YPaBHEHUN METOJOM BapUallMK MPOU3BOJIBHBIX MOCTOSIHHBIX. OHOPOAHBIE U
HEOJIHOPO/IHBIE IMHEHHBIE CUCTeMbI MU PepeHITnaNTbHBIX YPaBHEHUN C
NoCTOSSHHBIMU KOd(dunmenTamu. OCHOBHBIE OIIPEIeTICHHS: CUCTEMa

Qg depeHraIbHbIX ypaBHEHNH, €€ IOPsIIOK, HOpMaJIbHAs CUCTeMa. 3aada
Komm mis cuctemer JIY. Metoa uckitodeHus. MeTo1 COOCTBEHHBIX 3HAUCHUM U
COOCTBEHHBIX BEKTOPOB. MeTO HEONPEISICHHBIX KO (UIIMECHTOB.

6

Hmoeo no pazoeny 5:

14

Pa3znen 6 Teopusi BeposiTHOCTEH M1 MaTeMATHYeCKasi CTATUCTHKA

6.1 OcHOBHbBIE NOHATHSI TEOPUH BEPOSITHOCTEH. JJIeMeHTbl KOMOMHATOPUKH.
TeopeMpl c/10KeHUsT M1 YMHOKEHUsI BEPOATHOCTEH U UX CJIeICTBHUS.
IloBTOpenue ucnbiTaHui. /{MCKpeTHBIE CJIyYallHbIe BEJIHYHHBI.
HenpepsbiBHBIC ci1y4aiiHble BeJIMYMHbI. 3AKOHOMEPHOCTU
JETEPMUHUCTUYECKHE U CTOXAacTHUYECKHE. HacToTa U BEpOSATHOCTD.
VYcrolunBocTh yacToT. CBOMCTBA OTHOCUTENBHBIX YacToT. Kitaccuyeckas
dopMmyia BepossTHOCTH. POpMyJIbl KOMOMHATOPUKU: IEPECTAHOBKH,
pa3MeILEeHUs], COYCTAaHUHUSA. TeopeMBI CII0KEHUSA U YMHOKEHHUS BEPOATHOCTEN U
WX CJIEJICTBUSL. Y CIIOBHASI BEPOSTHOCTh. 3aBUCUMOCTh M HE3aBUCUMOCTb COOBITH.
TeopeMsl ciioxeHus U yMHOKeHHs. DopMmyiia IOJIHON BEPOSTHOCTH.
BepositHocTs runores. ®opmyna baiieca. [IoBropenue ucneiranuii. @opmyna
bepuymu. JIokanbHas teopema Jlarmtaca. MHTerpanbnas reopema Jlamiaca.
BeposATHOCTE OTKIOHEHHSI OTHOCUTEIBHOM YaCTOTHI OT IIOCTOSSHHON BEPOSITHOCTH
B HE3aBHCHUMBIX UCIBITaHUAX. [JUCKpETHBIE ClTydaliHble BEJIMYNHBL. 3aKOH
pactpeaeseHnst TUCKPETHON ClIy4aliHON BEIMYHMHBI. bUHOMHanbHOE
pacupenenenue. Pactipenenenue Ilyaccona. I'eomerpuueckoe u
TUIIEPTeOMETPUYECKOE paclpeaesieHus. MareMaTu4eckoe OKugaHue TUCKPETHOU
CIIy4aiiHOM BeNMYUHBL. Jlucrepcusi TUCKPETHON CIIy4aiHOM BEJIMYMHBI. 3aKOH
6onpmux uncen. HempepbiBHbIE Citydaiinble BelUnYMHbL. OyHKINA
pacripesiesieHus] HeIPepbIBHOM citydaitHON Benn4uHbL. ['paduk pyHKINN
pacnpenenenus. [I1oTHOCTE pacnpeneneHrs BEpOSITHOCTE HENPEPBHIBHOM
CIIy4yallHOM BeIUMYMHBI. BepOosATHOCTH MOINaaHus HENPEPBIBHOW ClIyd4aliHOU
BEJIMYMHBI B 33/1aHHbIN nHTepBasl. Haxoxnenne QyHKIIMKM pacipeesieHus o
M3BECTHOM INIOTHOCTH paclpeesieHus. 3aKOH PaBHOMEPHOIO paclpeacieHus
BEPOSITHOCTEM.
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6.2 HopmaJibHblii 3akoH pacnpeneienus. [lpenenbHbie TeopeMbl.
IToxa3atenbHoe pacnpenenenne. CucTeMbl ABYX CIy4alHbIX BeJTHYHH.
Bri0opounblii MeToa. CTaTHCTHYECKHE OLIEHKU NIAPaAMeTPOB
pacnpenenenus. [Iposepka cratucrnueckux runore3. Kpurepum coruacus.
HopmaibHblli 3aK0H pacrpeeseHts 1 napaMeTpsl ero 3aganusa. HopmanbHas
KpuBas. BepoATHOCTb NonagaHus B 3alaHHbI HHTEPBAJI HOPMAJIBHOU CIIy4aliHOU
BenuuuHbl. [IpaBuio Tpex curm. LlentpansHas npeaenbHas Teopema. OneHka
OTKJIOHEHMS TEOPETUYECKOTO PACIIPEIEICHUS OT HOpMaIbHOro. Pactipenenenus
"xu-kBagpat”, Cterogenta, Ouimiepa-Cuenekopa. [lokazarensHoe
pacnpeznenenue. OnpeaeneHue NoKa3aTelIbHOTO pacupeaeneHus. BeposarHocTs
NONaJaHus B 33JIaHHBI MHTEPBAJ 10KA3aTEIbHOTO PACIIPECIICHUS CIIydailHOM
BEJIMYMHBIL. YHCI0OBBIE XapaKTEPUCTUKH [10KA3ATEIBHOTO PacpeesICHuUs.
OyHkuuu HagexHocTH. [lokazaTenbHbIN 3aKOH Ha1EKHOCTH.
XapakTepucTUYeCKOe CBOMCTBO 3aKOHA HaAe)KHOCTU. CHCTEMBI IBYX CIIy4alHbIX
BEJIMYMH. 3aKOH pacIpeiesIeHUsl BEpOATHOCTEN JUCKPETHOM IByMEPHOI
Ciy4alHOH Benn4uHbl. QYHKIMS pacnpeneaeHus IBYMEPHOU CllydaliHON
BEJIMYMHBIL. BeposATHOCTH nonagaHusl TOYKH B MOJYTIOJIOCY U MPSIMOYTOJIbHUK.
JIBymMepHas IUIOTHOCTh BEPOSITHOCTH. Y CJIOBHBIE 3aKOHBI PACIIPEACIICHHUS
COCTABJISIFOLIUX CUCTEM JMCKPETHBIX U HEMPEPBIBHBIX CIyYalHbIX BEJIHYUH.
VYcnoBHOE MaTemMaTH4ecKoe okuganue. Koppensuus 1 He3aBUCHMOCTh
JIBYMEPHBIX CIy4aiHbIX BennunH. Koppensiuonusiii MomeHT. KoaddunueHt
koppessauuu. Jluneitnas perpeccus. Beiobopounsiii Meto. CTaTUCTHUYECKUE
OLICHKH [1apaMETPOB paclpeneIcHus. 3a1adyl MaTEMaTUYECKOW CTATUCTUKH.
['enepanbHas U BHIOOpOYHAsi COBOKYMHOCTH. [IoBTOpHAs 1 OecrioBTOpHAs
BbIOOpKU. PenpesenraTuBHas BeiOopka. CriocoObl 0TOOpa BEIOOPKHU.
CraTrcTH4ecKkoe pacrpeeieHne BBIOOPKH. DMIuprudeckas yHKIHs
pactipenenenus. [lonuron u rucrorpamma. Hecmeriennsle, 3¢ pexkTuBHbIE U
cocTosiTeNbHbIe OlleHKU. CTaTUCTUUECKHE OLIEHKH FeHepaIbHOW CpeTHEH.
Cratuctuyeckue OLEHKU TeHepallbHOM nucniepcun. Onpenenenne xapakrepa
CTaTMCTUYECKOTO pacipeieneHns. TOUHOCTh OIIEHKH, T0BEpUTEIbHAs
BEPOSITHOCTH (Ha/IeXKHOCTD). JloBepUTEIbHBIN HHTEPBA JUI OLIEHKU
MaTeMaTUYECKOT0 OKUAAHHUSI HOPMAJILHOTO paclpeiesieHus: IPU U3BECTHOM
qucnepcun. JloBepuTenbHblii HHTEPBAI IS OLIEHKM MaTeMaTHIECKOI0 OKUJaHUS
HOPMAaJIbHOT'O paclpeeseHus Ipy Heu3BecTHOU aucnepcuu. O1eHKa HCTUHHOTO
3HAYEHUS U3MEPSIEMON BEeIUUNHBL. Jl0OBEpUTENBHBIN UHTEPBAII I OLICHKU
CpEIHEero KBaJIpaTUYECKOT0 OTKJIOHEHHsI HOpMaJIbHOTO pacnpezeneHus. OneHka
TOYHOCTH U3MepeHU. OlLieHKa BEpOSITHOCTH OMHOMHAIBHOTO paclpeieieHus o
OTHOCHUTENBbHO yacToTe. [IpoBepka cratuctuueckux runore3. Kpurepuu
cornacusg. OCHOBHOM NIPUHIIMII CTATUCTUYECKON MTpoBepKkH runore3. Hynesas u
KOHKYpHUPYIOILasi, IPOCTasi U CIO0XKHAas TurnoTe3bl. OmmOKY epBoro U BTOPOro
pona. CtaTucTHUeCKUN KpUTEpUid MpoBepKU HyleBoi runore3sl. Habmonaemoe
3HaueHue kpurepus. Kputuueckue 061acT: MpaBOCTOPOHHSS, JIEBOCTOPOHHSIS,
JIBYCTOpOHH:s. MoutHocTs kputepus. CpaBHEHHE JBYX AUCIIEPCUIl HOPMAIBHBIX
TE€HEPAIBHBIX COBOKYMHOCTEN. CBSA3b MEXYy IByCTOPOHHEN KPUTHUECKOMN
00J1aCThIO M TOBEPUTEIbHBIM UHTEpBaioM. Kpurtepuit [Iupcona, kpurepmii
duiepa.

4

Hmozo no pasoeny 6:

Bcero no reopernyeckoMy pasjey AMCUMILINHBI:

40
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5.3 Conepixkanue J1a00paTOPHOro NPAKTUKYMA

JIaGopaTopHbIii TNPaKTUKyM B COOTBETCTBUM C pPabOYMM y4eOHBIM IIJJAHOM HE

PEyCMOTPEH.

5.4 TemaTnka NpaKTH4YeCKUX / CCMUHAPCKUX 3aHATHI

Temaruka IMPAKTUYCCKUX / CEMHUHAPCKUX 3aHATHH M HUX TPYAOCMKOCTb IPEACTABIICHA B

Tabuue 4.

Tabnuna 4 — TemaTka ¥ TPYIOEMKOCTb MPAKTUUYECKUX / CEMUHAPCKUX 3aHATUI

HepequL IMPAKTUYCCKUX / CECMHUHApPCKUX 3aHATHH 110 pasaciiaM U uxX COACPIKaHUE

TpynoemkocTsb
pasnenoB/TeM,
ayJl. yac

Pa3nes 1 JIuneiinas aaredpa u aHAJINTHYECKAS TeOMeTPHs

1.1 Marpuupbl 4 aeiicTBUA HAJ HUMU. Bblunciienne onpeaeanTeiei.
Oo0paTHast MaTpuna. Panr maTpunsl. MeToabl pelnieHusi CHCTeM JIMHEHHbIX
ajredpanyeckux ypapHeHuil. CioxxeHue, BBIMUTaHUE, YMHOKEHUE MATPULI.
Bo3sBenenue B 11e€1y10 MOJIOKUTEIBHYIO CTETICHb. AJIreOpanyecKue TOTMOJIHEHUS K
3J€MeHTaM MaTpuipl. MUHOpPBL. Beruncienue onpeaenureneii BTOporo u
TPEThETO MopsiiKa. BerunciaeHue onpeaenuresneil BbICIINX HOPSIKOB.
Pasnosxenue no crpoke wiu crondiy. [lonyuenue Hyneii B CTpoke WK CTOJIOIIE.
Haxoxnenue odpatHoii MmaTpulibl. [IprBeeHre MaTpuULIbl K CTYIIEHYaTOMY BULY
C TIOMOIIIBIO 3JIEMEHTAPHBIX TPE0OPA30BaHUI CTPOK MATPUIIbL. PaHT MaTpHIIBL.
Pemenne marpuyHbiX ypaBHeHUH. [IpuBeaeHne cuCTEM JIMHEVHBIX YPAaBHEHHUM K
BEKTOPHO-MATPUYHON (hOpMe U pelIeHHE UX C MOMOIILI0 00paTHON MaTpPHUIIBL.
Pemenue cucrem JIMHEWHBIX ypaBHEHUH ¢ momoIisio hopmyn Kpamepa.
[IpuBeneHue paciiMpeHHON MaTPUIbl CUCTEMBI K CTYIIEHYaTOMY BUILY.
ITocnenoBarenbHOE HCKITIOUEHUE TTIEPEMEHHBIX B MeToAE ['aycca.

1.2 BekTops! 1 onepanuu Hag HUMHU. Pemenne CJIAY o0mero Buaa merogom
I'aycca. XapaxkTepucTHUYeCKHU MHOTOWICH JIMHEWHOTO onieparopa. CoOCTBEHHBIE
BEKTOPBI U COOCTBEHHBIE 3HAUEHUsI IMHEHHOTO oneparopa. BekTops! B
JeKapToBOM cucteMe KoopAuHat. CiiojkeHue U BHIYMTaHUE BEKTOPOB B
reoMEeTPUUECKOM U B KOOpAUHATHOW (hopMmax. JleneHue oTpe3ka B JaHHOM
OTHOLIEHUHU. BbIuncienne ckaasipHOro, BEKTOPHOTO, CMELIAHHOTO
IIpou3BeieHUI. Pemenne 3a1ad Ha NPUIIOKEHUE IPOU3BEICHUIM BEKTOPOB.
WccnenoBanue cCUCTEMBI HA COBMECTHOCTD. 3aUCh OOIIETO PEIICHHS
OJTHOPOJHBIX U HEOAHOPOIHBIX CJIAY ¢ moMoIibi0 BeKTOPOB (hyHIaMEHTaIbHOMN
CUCTEMBI pelieHni. YacTHBIE peIIEHNs CUCTEM.
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[lepeuenpb mpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3ienaM U UX Coep KaHue

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

1.3 IIpsamasi Ha miIockocTH. [IpsiMas ¥ MJI0CKOCTH B IPOCTPAHCTBE.
IHocTpoenune noBepxHocTeil BToporo nopsiika. Konrpoasnas padora 1.
OO0miee ypaBHEeHHE NPSMOK Ha TUI0CKocTH. KaHOHMUYECKoe ypaBHEHUE TIPSIMOM Ha
IUIOCKOCTH. Y paBHEHUE MPSIMOH C yrIIOBBIM Kod(durmenToM. Bzaumuoe
pacrnosoXkeHue NpsAMbIX Ha miockocTu. [lpuBenenue o61iero ypaBHeHUs KpUBOil
BTOPOTO MOPsAKA K KaHOHUUeCcKoMy Buy. [lapanienbHblil nepeHoc U MoBOPOT
oceli koopauHat. Boigenenue noiHoro kBajapara. [loctpoenue kpusbix. Obiee
ypaBHEHHUE IUIOCKOCTH B IIPOCTpaHCTBE. B3auMHoe pacronoxeHue niockocTeil B
IIPOCTPAHCTBE. Y paBHEHHUE IIJIOCKOCTH, POXOAIICH Yepe3 TP 3aJaHHbBIE TOUKH.
YpaBHEHME MJIOCKOCTHU B «0Tpe3kax». HopmaiibHOE ypaBHEHME MIJIOCKOCTH.
Paccrosnue ot Touku 110 miaockoctu. [loctpoenue mnockocreit. Odiue
ypaBHEHUs NIPSIMOM B IIpocTpaHCTBE. KaHOHMUYECKHUE ypaBHEHUs NIPSIMOM B
npoctpanctse. [lepexon ot 00X ypaBHEHUH IPAMOI K KaHOHHUYECKUM.
B3aumHoe pacnonoxeHue npsMbIX B IpOCTpaHcTBe. B3anMHoe pacrnosnoxxeHnue
NpsIMOM M MJIOCKOCTHU B IpocTpaHcTBe. [locTpoeHne HMIMHIpUIECKUX
MOBEPXHOCTEH; AIIIIUIICOUIOB, TUIIEPOOIONI0B; MapaboIonI0B; KOHYCOB.
IlocTpoeHune nepeceyeHmnii HOBEPXHOCTEN BTOPOTO MOPsIIKA.

2

Umoeo no pazoeny 1:

6

Pasnen 2 Indpepennuanbuoe ncuncienue GyHKUMi 01HON U HECKOJBKHUX T

CMCHHbIX

2.1 BBegenue B MaTeMaTn4yecknii anajau3. [lpenes u HenpepbIBHOCTH
¢pynxuuu. Ilpoussognas u nudgepenuunan nepsoro nopsaka. Ilipoussoaunie
u 1 depeHunanbl BbICIIMX MOpsAAKoB. UcciienoBanne pyHkuumii ¢
NOMOIIbI0 NPOU3BOAHOM. Popmy.ia Teitsiopa. JlelicTBHS C MHOKECTBAMM.
JleicTBUS ¢ KOMIUIEKCHBIMU YnciiaMu. Boruncienue npenaenos 6e3
HEOIpeeIeHHOCTEN. PacKkpbITHe HEONPEIETIEHHOCTEN BUIa
"0eCKOHECYHOCTL/0eCKOHEUHOCTh'", "0eCKOHEUHOCTh - OeckoHeuHocTh'", "0/0", "1
B CTEIMEHU 0€CKOHEYHOCTH". OTHOCTpOHHUE TIpeIeNbl. TOUYKH pa3phiBa MEPBOTO,
BTOPOTO pojia. YcTpaHuMbIi pa3psiB. MccienoBanue GyHKINN HA
HENpPepbIBHOCTH. [IpoN3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHH.
[Tpon3BoiHAs CIOXKHOM M MOKa3aTeIbHO-CTeNeHHON QyHKIuii. [Ipon3BonHas
obpatnoit pyakuuu. duddepenunan hpyakuun. HaxoxneHne npon3BoIHBIX U
TuQdepeHIMaIoB BEICIINX MOPSIKOB IS pa3IMYHO 33aHHBIX (YHKIUI.
PackpeiTe HeonpeaenenHocTel "0eckoHeuHOCTH/OeckoHeuHocTh" 1 0/ 0 ¢
noMouiblo npasuia Jlonuransa. BepTukanbHble 1 HAKJIOHHBIE aCUMIITOTHI
rpaduxa pynkuuu. MHTEpBaIbl MOHOTOHHOCTH PYHKIMU. DKCTpeMyM (DYHKLIHU.
HauOonpiiee u HaumeHblee 3HaYeHUs GyHKIMU Ha oTpe3ke. [Ipumenenue
BTOPOI1 MPOU3BOIHOM K MCCIEN0BaHNIO0 (DYHKIIMK Ha 3KCTpeMyM. BeImykiiocTs 1
BOTHYTOCTh Tpaduka GpyHkuun. Touku neperuda rpaduxa Gynkuuu. [ToaHoe
uccienoBanye GyHKINUU U octpoeHue e€ rpaduxa. @opmyina Teitnopa B
OKPECTHOCTH HYJIEBON TOUKH JIIsI OCHOBHBIX JIEMEHTAPHBIX (DYHKITHA.
Paznoxenue anemenTapHbeIx GyHkiui mo popmye Teitmopa.

2
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[lepeuenpb mpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3ienaM U UX Coep KaHue

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

2.2 llpenes v HENMPEPBLIBHOCTH (PYHKIMH HECKOJIbKUX MepeMeHHbIX.
IpousBoanbie u g depeHuuan pyHKIMHE HECKOJIBKUAX NePeMEeHHbIX.
JkcrpemyMm GPyHKIUM ABYX nepeMeHHbIX. KoHTposibHast padoTa 2.
Haxoxnenne obnactu onpenenenus QyHKIIMN HECKOJIBKUX NIEpeMEHHBIX. JInHUN
ypoBHSL. BeIuncienue mpeienoB U UCClIeJOBaHUE Ha HEMPEPHIBHOCTh (PYHKIIMH
HECKOJIbKUX MEPEMEHHBIX. YaCTHBIC TPOU3BOIHBIC ()YHKITUU HECKOJIBKUX
nepemeHHbIX. [Tonabi quddepennnan. JuddepeHmpoBaHue ClI0XKHBIX
¢ynkunit. [Tonnas npoussoanas. uddepennupoBanne HesIBHBIX ()yHKIHHA.
HaxoxaeHre mpou3BOJHOM 10 HAMIPABJICHUIO U IpaieHTa (QYHKIUN HECKOIbKUX
nepeMeHHbIX. BhIUMCIIeHNE YaCTHBIX MPOU3BOIHBIX BBICHIUX MOPSIKOB.
KacarenpHast i10cKOCTh M HOpMaJIb K MOBepxHOCTH. [IpoBepka yciioBuii
CYIIIECTBOBaHMs dKcTpeMyMa. Hanbosnpiee 1 HauMeHbIee 3Ha4eHusT (QYHKITUU
JBYX NIEPEMEHHBIX B 3aMKHYTOW U OrpaHUYEHHOUN 00J1acTH. Y CIIOBHBII
AKCTPEMYM.

2

Hmozo no pasoeny 2:

Pa3znen 3 UnTerpasbHoe HcUncJIeHHe (PDYHKIMH OHOMH M HECKOJIbKHMX IepeMEeHHbIX

3.1 HenocpeacrBeHHoe MHTerpupoBanue. MeToabl MHTErPUPOBAHUS B
HeoIlpeeJICHHOM HHTerpaJe. BelunciieHne HeolpeneaeHHbIX HHTErPajioB
HEINOCPEICTBEHHO C ITOMOIIBIO ITpaBmiia U GopMyJl HHTErprUpoBaHus. Meron
3aMeHbl iepeMeHHoM. [loasenenue Gpynkun nox 3nak auddepenuunana. Meros
MHTETPUPOBAHMS 110 YacTAM. Pa3ioskeHue npaBmiibHON palliOHAIBHOW APOOH Ha
npocreiimue. IHTerpupoBanue NpoCcTEHIINX pallMOHAIBHBIX Jpo0ei.
HHTerpupoBaHue BBIpaXKEHUH, COAEPIKAINX KBAIPATHBIM TPEXWIECH.
WHTerpupoBaHue MpaBUIbHBIX U HEIIPABUIIBHBIX PALIMOHATIBHBIX APOOEH.
Tpuronomerpudeckue noacraHoBku. aTerpupoBanue nuddepeHnaaIsHOro
6unoma. IloncranoBku Ditnepa. YHuUBepcanbHas TPUTOHOMETpUYecKas
NOCTaHOBKA. [[pMeHeHne TPUrOHOMETPUYECKHUX TOXKIECTB.

3.2 MeToabl HHTEIrPHPOBAHHUS B ONIPE/ieJICHHOM MHTerpaJie. 3aMeHa
IIEPEMEHHON M UHTETPUPOBAHUE 110 YACTSAM B OIIPEIEICHHOM UHTErpase.
HccnenoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTETPATIOB C OECKOHEYHBIMU
npesielaMy U OT HEOTpaHUUEHHBIX QYHKIMI. Bbrancnenue niomaaen niockux
buryp, JUIMHBI YT KPUBOM, 0OBEMOB TEIl.
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[lepeuenpb mpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3ienaM U UX Coep KaHue

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

3.3 Boluncienue A1BOMHBIX, TPOHHBIX, KPUBOJUHEHHBIX HHTEIPAJIOB.
KonTposbHnas pa6ora 3. Beiuncienue JBOMHOIO HHTETpaia B AEKapTOBOM
CUCTEME KOOpJAMHAT. 3aMEHA IEPEMEHHBIX B IBOMHOM UHTErpaiie. Beruucienne
JIBOWHOTO WHTETpaja B MOJSPHON cCUCTeMe KOOpAuHAT. Berurcienne o0beMoB
TeJ ¢ MOMOUIBbIO ABOMHOIO MHTErpaja. Beraucienne MOMEHTa MHEPLIUY.
Bpluncienue TpoMHOIrO HHTErpaia B JEKApTOBOM CUCTEME KOOPAUHAT.
[Muimaapuydeckas u chepuyeckasl CHCTEMbl KOOPAMHAT B IPOCTPAHCTBE.
Brrurcnenue TpoiftHOTO HHTETpalia B IMIMHIPHYECKON U chepudecko cuctemax
KOOp/AuHAaT. Beruuciienne 00beMOB € IOMOIIBIO TPOHHOIO HHTErpaa.
Brruncienue kpuBonunennoro uaterpaina I pona. [Tapamerpuyeckoe
IIPEJICTaBICHUE KPUBON UHTEIPUPOBaHUsl. SIBHOE IPEICTaBICHHE KPUBOI
uHTerpuposanus. [lonsapHoe npencrasienye. BelunuciaeHue 1JIMHBL KPUBOH,
MaccChl KpUBOH, CTaTUYECKMX MOMEHTOB, LICHTPA TSYKECTH, MOMEHTOB MHEPLIUH.
Brruncnenue kpuBonuHennoro uaterpana Il pona. [Tapamerpuyeckoe
IIPEJICTaBICHUE KPUBOM UHTErPUPOBaHUsl. SIBHOE IPEICTaBIEHUE KPUBOI
unterpupoBanus. [lonspuoe npeacrasnenue. @opmyia Octporpaackoro-I'puna.
Beruucnenue miomanay niaockoil ¢urypsl. Beruucienue padboTsl nepeMeHHON
CHUJIBL.

2

Hmozo no pasoeny 3:

Pa3nen 4 UncsioBbie H (YHKIMOHAJIbHBIE PS/IbI

4.1 Haxosk1ieHne CyMMbI YHCJIOBOTO psia. JlocTaTouHble NPU3HAKHU
CXOMMOCTH 3HAKONOCTOSAHHBIX PsA10B. OO YIEeH YHUCIOBOTO
3HAKOMOJIOKHUTEIBHOTO psia. CymMma psiga. HeoOXoanMelid mpu3HaK CXOAUMOCTH
psina. MccnenoBaHue CX0QMMOCTH 3HAKOTIOIOKUTEIBHBIX YHCIOBBIX PSIJIOB C
MIOMOIIBIO IPU3HAKOB CpaBHEHHMS, Ipu3HaKa Jlanambepa, paIuKkaibHOTO U
UHTErpaibHOro npusHakoB Kommu. 3Hakouepeayromecs U 3HaKOIepeMeHHbIe
psansl. Teopema JleitOHnna. AGConOTHASI U YCIIOBHAS CXOAUMOCTh
3HAKONEPEMEHHOT'0 psija.

4.2 CrenenHble psaabl. Pasiioxkenne QpyHkuuii B crenenHbie psiabl. Psj
dypobe 11 NePUHOANYCCKUX M Henepuoandecknx pynkuuii. KonrposbHas
pabora 4. VccinenoBanne cXoAMMOCTH CTETICHHBIX psiioB. Haxoxenue paanyca
Y MHTEpBaja CXOAUMOCTH CTEIIEHHOTO psja. Pa3iioxkeHne OCHOBHBIX
arieMeHTapHbIX pyHKUMi B psiabl Telnopa u Makinopena. [Ipumenenue
CTETIEHHBIX PAA0B K MPUOIMKEHHOMY BBIUMCIICHUIO 3HaUeHUH QyHKIMIA 1
3HA4YECHMS ONPEJECICHHOr0 UHTEerpaia. Pa3nokeHne 4eTHhIX U HEYETHBIX
¢bynkuuit B pag @ypse. Pag Oypbe U1 nepuoInueckux U HemepruoanYECKIX
¢yukuuil. Paznoxenne pynkuuu ¢ nepuojom 21 B psin @ypse. P @ypoe s
2n-nepuoanyeckux ¢pyHkuui. Jloonpenenenue Henepuoanyeckon GyHKIUU
YETHBIM M HEYETHBIM 00pa3oM.

HUmoeo no pazoeny 4:

Pa3nes 5 O0bikHOBeHHBIE U PepeHnaIbHbIe YPABHEHHSA

5.1 YpaBHeHus ¢ pa3fejsilOIMMUCH nepeMeHHbIMH. OJHOPOAHBIE
YPAaBHEHUA MEPBOIro MOPAIAKA U YPAaBHEHUS, IPUBOASIIHECH K OAHOPOIHBIM.
Pemenne ypaBHEeHUH C pa3ieIEHHBIMU U PA3AEISIFOIIUMUCS TEPEMEHHBIMU.
Pemenue oqHOPOIHBIX ypaBHEHHUI METOAOM 3aMEHBI IEPEMEHHON. Pemenue
YPaBHEHUH, TPUBOISIINXCSA K OMHOPOAHBIM. JIMHEIHBIE YpaBHEHHUS I1IEPBOTO
nopsiaka. YpasHenue bepHyiun. Pemenue nuHeHbIX ypaBHEHUN METOJaMHU
bepHynu n Bapuauy npou3BOJILHON TOCTOSTHHOM.

16




[lepeuenpb mpakTHUECKUX / CEMUHAPCKUX 3aHATHH MO pa3ienaM U UX Coep KaHue

TpynoemkocTts
pasnenoB/TeM,
ayJl. yac

5.2 YpaBHeHnus B noJiHbix auddepennuanax. YpaBHeHusi, He pa3penieHHbIe
OTHOCHTE/IbHO Npou3BoAHOH. {uddepeHunanbHbIe YPAaBHEHUH,
JAOIyCKaIOLIKe OHMKEHHUA NopsaKa. PenieHre ypaBHEHUN B IIOJIHBIX
muddepennmanax. Pemenne ypaBHeHUH, He pa3pelICHHBIX OTHOCUTEIBHO
IIPOU3BOJHON. MeTo MOBTOpHOT0O MHTErpupoBanus. CBEICHNUE K TMHEHHOMY
HEOJIHOPOJAHOMY YPaBHEHHUIO IIEPBOrO MOpsiiKa. 3aMeHa ITPOU3BOIHOM HOBOM

GYHKIHCH.

2

5.3 OnHopoaHbIe U HEOAHOPOAHBIE JTHHelHbIe 1] PepeHHATIbHBIE
YPABHEHHS BBICIIHMX NOPSJAKOB C IOCTOSAHHBIMH KO3 puuueHTamu.
CocraBneHue U peleHre XapaKTEPUCTUUECKOT0 MHOIOWIeHa. 3alUCh OOLLIETo
pelIeHHs KaK JMHEHHOW KOMOMHAIUY JINHEHHO HE3aBUCUMBIX YaCTHBIX
peuieHuil. Perienue JIMHEeHHbIX HEOJHOPOAHBIX YPABHEHUH C IIOCTOSIHHBIMU
K03(ppHLIMEeHTaMu C ITPaBOM YaCThIO CHIELHMATIBLHOIO BUa. Penenue nuHeiHbIx
HEOJHOPOJHBIX YPABHEHUH METOJOM BapHALIMK IPOU3BOJIBHBIX ITOCTOSIHHBIX.

5.4 OgHopoaHbIe M HEOAHOPOAHbIE JIUHEHHbIE CHCTEMbI

AU depeHIHaNbHBIX YPABHEHUH ¢ NOCTOSAHHBIMH KO3 (PHUUHEHTAMM.
KonTpoJsbHasi pabora S. PemieHne ofHOPOIHBIX U HEOJHOPOIHBIX JIMHEHHBIX
cucreM U hepeHInaNTBHBIX YPaBHEHUH ¢ IOCTOSHHBIMU K03 uiimenramu.
Merton uckmnrouenus. Metoa cOOCTBEHHBIX 3HAUE€HUI U COOCTBEHHBIX BEKTOPOB.
Meton HeomnpeneneHHbIX Kodddurmenton. 3agada Komm mis cucrem J1Y.

Hmoeo no pasoeny 5:

10

Pa3znen 6 Teopusi BeposiTHOCTEH 1 MaTeMATHYeCKasi CTATUCTHKA

6.1 KomOnnaTopHsle 3anaun. Ciio:keHre 1 YMHOKEHUS] BEPOSITHOCTEH.
IHoBTOpeHune ucnbiTanui. /{uckperHplie ciryvaiiHbie BeJJMUMHbI. Pemienue
KOMOMHATOPHBIX 3a/1a4. [I[pumMeHeHne TeopeM ClI0)KEHUs U YMHOXKEHHUS
BeposATHOCTEH. Pemenne 3aau Ha mpuMeHeHue ¢popmyn bepHymim, To0kaabHON U
MHTErpajibHOM TeopeM Jlamnaca. /{luckperHsle cirydaitHple BellnunHbl. OyHKIUA
pacpeneneHus JUCKPETHOH Cily4ailHoU BennuuHbL. [locTpoeHne 3akoHOB
pacnpeneneHuss JMCKPETHOM CiydyalHOW BeTUYUHbI. DYHKIHS U IIOTHOCTh
pacripesiesieHus] HeIpepbIBHOM citydaiiHON BennuuHbl. Haxoxxaenue GyHKuun
pacrpeneseHus o U3BECTHOM INIOTHOCTH pactpeaenenus. [loctpoenne
rpadukoB QYHKIIMU U TUIOTHOCTHU PaCIpeIeICHHUS.

6.2 HopmaJsibHOe U noka3aTtesibHOe pacnipeneienus. Toueunblie u
HHTEPBAJIbHbIC OLICHKH IapaMeTpoB pacnpeneiaenus. [Iposepka
craTucTu4yeckux runore3. KonrpoabHnas padora 6. Matemaruueckue
OKHUJAHUS U JUCIIEPCUN HOPMAJIBHO U MOKA3aTEIbHO PaCcIpeeIIEHHBIX
CIIy4alHBIX BEJIMYMH. BbI4KClIeHHE BEPOATHOCTH NONAIAHNS B 3aJaHHBIN
MHTEPBAJl HOPMAJIBHO U [T0OKA3aTEIbHO PACIPEACICHHBIX CIIy4alHBIX BEIIMUMH.
[TpaBuiio Tpex curm. Pacnipenenenue "xu-kBaapat" u Ctionenta. ToueuHble U
MHTEpBAJIbHBIE OLIEHKU MapaMeTpoB pacupezeneHus. ['enepanbHas U BBIOOpOUHas
cpennue. ['eHepanbHast 1 BBIOOpOYHas nucnepcuu. JloBepUTeNnbHbIN HHTEpBa
JUISL OLIEHKH MaTEMATUYECKOT0 OXKHUJAAHNS U CPEJHETO KBAPATUYECKOTO
OTKJIOHEHHS] HOPMaJIbHOTO pacnpeenenus. OneHka TOUHOCTH U3MEPEHHH.
ITpoBepka cratucTuyeckux runore3. Hynesas 1 KOHKypUPYIOIIUE TUIIOTE3BI.
OmumOku epBoro u BTOporo pojaa. OTbICKaHNE KPUTHUYECKUX 00JacTel.
CpaBHeHuE IByX JUCIEPCUN HOPMAJIbHBIX F€HEPAIbHBIX COBOKYITHOCTEM.
[ToBepka runoTe3sl 0 HOPMaJIbHOM paclpeAeIeHUU TeHepaIbHOM COBOKYITHOCTH.
Kputepunii ITupcona. Kpurepuiit @uepa.
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TpynoemkocTts
IlepeyeHb NpakTUYECKUX / CEMUHAPCKUX 3aHATHH MO pa3/ieiaM U X COAEP)KaHUE | pa3lelioB/TeM,
ayJ. Jac

Hmoeo no pazoeny 6: 4

Bcero no NMPAKTUIECCKUM / CEMUHAPCKHUM 3aHATUAM JUCHHUILJIMHBI? 34

5.5 KypcoBoe npoekTupoBaHue

KypcoBass paboTa/mpoeKT B COOTBETCTBUM C paboyuM y4yeOHBIM IUIAHOM HE
PEyCMOTPEHEI.

6 O0pa3oBaTe/IbHBIE TEXHOJIOT UM

[Ipy mnpoBeneHUM JEKUMHA MCIOJIB3YIOTCS ClEyIolIe o0pa30BaTelbHbIE TEXHOJIOIHU:
OOyueHue Ha OCHOBE OIIbITA.

IIpu mnpoBeaeHun nabOpaTOpHBIX pabOT HCHOIB3YIOTCA Cleayrolue o0pa3oBaTelIbHbIE
texHojoruu: IT-meroasl, OOydyeHne Ha OCHOBE OIbITa, MccenoBarenbcKkuii METO/.

[Ipy npoBeneHUM NPaKTHUYECKUX 3aHATHH HCHONB3YIOTCS CleAyroline o0pa3oBaTelbHbIE
texHosorun: O0y4deHrne Ha OCHOBE OMbITa, Vcclie10BaTebCKUN METOI.

JUis opraHuM3anuu caMoCTOSTENbHON paboThl MCIOIB3YIOTCS Clenyrolue 00pa3oBaTe/ibHbIE
TeXHOJIOrMM: VccnenoBarenbCkuil METO.

7 AnHoTanus (POHAA OLIEHOYHBIX CPEICTB
q)OHIl OLCHOYHBIX CPCACTB IO JUCHHUIINIMHC oOecrieunBaeT IMPOBEPKY OCBOCHUA
IUIAHUPYEMBIX pe3yabTaToB oOOydeHHs] (KOMIETEHIMH W WX MHIUKATOPOB) MOCPEICTBOM

MepOHpI/IHTI/Iﬁ TEKYyLICTO, pY6e)I(HOFO 1 IPpOMCKYTOYHOI'O KOHTPOJIA IO JUCHUIIIINHEC.

CBsi3p Mex1y (pOopMUPYEMBIMU KOMITETCHIUSAMH U (hOpMaMH KOHTPOJISI KX OCBOCHUSI:

Komnerenuus HNapuxkatopsl ATTecTAMOHHbIC MEPONIPUATHSA
OCBOCHHUA
OIIK-2 3-0OIIK-2 bJ131, /132, KP1, B/133, KP2, Dx3ameH (1 cem.),

bJ134, BJ135, KP3, B/136, KP4, Dx3ameH (2 cem.),
bJ137, KP5, BA38, KP6, Dx3amen (3 cem.)

OIIK-2 V-OIIK-2 BJ131, bA32, KP1, B/133, KP2, Dx3amen (1 cem.),
bJ134, /135, KP3, /136, KP4, Dx3ameHn (2 cem.),
bJ137, KPS, BA38, KP6, Ox3amen (3 cem.)
OIIK-2 B-OIIK-2 bJ131, /132, KP1, B/133, KP2, Dx3ameH (1 cem.),
bJ134, BJ135, KP3, B/136, KP4, Dx3ameH (2 cem.),
bJ137, KP5, BA38, KP6, Dx3amen (3 cem.)

YK-1 3-VK-1 Ox3amed (1 cem.), Dx3ameH (2 cem.), Dk3ameH (3
ceMm.)

YK-1 V-VK-1 Ox3amed (1 cem.), Dx3ameH (2 cem.), Dk3ameH (3
ceM.)

YK-1 B-YK-1 Ox3amed (1 cem.), Dx3amen (2 cem.), KP6, Dx3amen
(3 cem.)

YKE-1 3-VKE-1 Ox3amed (1 cem.), Dx3amen (2 cem.), KP6, Dx3amen
(3 cem.)

YKE-1 Y-VKE-1 BJ31, bA32, KP1, B/133, KP2, /134, B/135, KP3,
bJ136, KP4, B137, KP5, B/138, KP6, Dx3ameH (3
ceM.)
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YKE-1 B-YKE-1 BJ31, bA32, KP1, B/133, KP2, /134, B/135, KP3,
BJ136, KP4, /137, KP5, BA38, KP6, Dx3ameH (3
ceM.)

Hlkanbl oOuLEeHKH o00pa3oBaTe/ibHBIX AocTHkeHMil. Illkama KaXXgoro KOHTPOJIBHOTO
MEpONPUATHSL JIEKUT B npesenax oT 0 10 yCTaHOBJIEHHOIO MaKCUMAJIBHOTO 0ajula BKIIOUUTEIBHO.
HroroBas arrecTamnus 1Mo IUCHUIUIMHE oleHuBaeTcs mo 100-0amibHOM mIKajze W IpeaCTaBIsIeT
coboii cymMMy OaiioB, 3apabOTaHHBIX CTYACHTOM IIPH BBIOJHEHUHU 33JaHUN B paMKax TEKYyLIEro
(60 6ass10B) M IPOMEXYTOUYHOTro KOHTpois (40 Oamnom). [l pomycka K IpOMEXKYTOUYHOMY
KOHTPOJIIO IO JUCLMILIMHE CTYJEHTY B TE€UEHHE KaJECHIAPHOI'0 MOJYJs HeoOXOAMMO HaOpaTh He
meree 60% OaiIoB HpU YCIOBUHM CIaud BeeX MUCHMIUIMHAPHBIX pasnenoB. Pasznmen cumtaercs
C/IaHHBIM, €CJIM BBIIIOJIHEHBI BCE BUABI KOHTPOJS M HaOpaHO 1Mo HUM He MeHee 60 % OamioB oT
MaKCHUMAaJIbHOTO TIO Pa3Jieny.

B coorBercTBMM ¢ y4eOHBIM IIJJAHOM IPOMEKYTOUHAs aTTEeCTalMsi B KOHIE CeMecTpa
ocymecTBisieTcs B hopme DK3aMeHa.

AtTtectanus B 1 cemectpe:

B MakcuManbHas MunumManabHast
e HanmeHoBaHue BUIOB KOHTPOIS MMOJIOKUTCIIbHAS MMOJIOKUTEIbHAS
KoRTpOTA OIICHKA B Oayiax OIlcHKA B Oayiax
Texkyuas arrecrauus
bJ131 Bonwioe qomaminee 3aganue 10 6
bJ132 Bonwioe qomaiinee 3aganue 14 8.4
KP1 KontponbpHas pabora 12 7.2
b33 bonsmoe nomaminee 3aganme 12 7.2
KP2 KonTponsHas pabota 12 7.2
Cymma: 60 36
IpomexyTOYHAsI ATTECTALHSA
DK3aMeH 40 24
Hroro: 100 60
ATTecTaums B 2 cemecTpe:
B MakcuManbHas MunuManabHast
e HaumeHoBaHue BUIOB KOHTPOJIS MTOJIOXKUTEIIbHAS MOJIOKUTEITbHAS
KOHTPOJIS
OIIeHKa B Dayuiax OLICHKA B Oayuiax
Tekyuias arrecrauus
b/134 Bonrmoe nomantaee 3aganue 12 7.2
B35 Bonrmoe nomantaee 3aganue 12 7.2
KP3 KonTponsHas pabora 12 7.2
bJ136 Bonwimoe nqomamninee 3aganue 12 7.2
KP4 KontponbpHas pabora 12 7.2
Cymma: 60 36
IIpoMe:xyTOUHAS aTTeCTAIUSA
DK3aMeH 40 24
Hroro: 100 60
AtTecTraums B 3 cemecTpe:
B MaxkcumanbHast MuHnumanbHas
e HaumeHoBaHue BUIOB KOHTPOIS MTOJIOXKUTEITbHAS MTOJIOXKUTENbHASL
KOHTpOIA OIleHKa B Oayrax OIleHKa B Oayurax

Texkyumas arrecrauus
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B37 Bousbiioe nomarninee 3aganue 18 10.8
KP5 Kontponbras pabora 12 7.2
BJ138 Bombioe gomarinee 3a1anme 18 10.8
KP6 KontponpHas pabora 12 7.2
Cymma: 60 36
IIpomexyTOYHAsI ATTECTANHSA
DK3aMeH 40 24
HToro: 100 60
Ntorosas oLeHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOIIEH IIKAIOM:
Cywmabamosmo |10 90 | g9 g5 | 84-75 | 74-70 | 69-65 | 6460 HiKe 60
TUCLIUITINHE
Ouenka (ECTS) A B C D E F
OHeHKa mo 4-x OTJIIMYHO Xopouio YAOBJIIETBOPUTECIILHO HCYAOBJICTBOPUTCIIBHO
GasbHOI 11Kae (ot111.) (xop.) (ynoBi.) (neyn.)
3auer 3adreHo He 3auteno

OneHka «omauuyno» BBICTABISETCA CTYIEHTY, €CIM OH IJIyOOKO M TPOYHO YCBOWII
IIPOrpaMMHBIM MaTepua, MCUYEpPIbIBAIOLIE, IOCIEI0BAaTENIbHO, YETKO M JIOTUYECKU CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBA3bIBATH TEOPUIO C IPAKTUKOW, MCIOJIb3yeT B OTBETE MaTepuai
MOHOI'paUUECKON JTUTEPATYPHI.

OI_IGHKa «KXopouio» BBICTABISICTCA CTYIACHTY, €CIIM OH TBép)IO 3HACT Marcpuall, rpaMOTHO U
M0 CymeCTBY HU3JIaracTt €ro, HE A0IyCKasa CyICCTBCHHBIX HETOYHOCTEH B OTBETEC HA BOIIPOC.

OneHka «yodogremeopumenvro» BBICTABIACTCS CTYIEHTY, €CJIM OH MMEET 3HaHMUS TOJBKO
OCHOBHOI'O MaTepuajla, HO HE YCBOMJI €ro JeTajgel, IOMyCKaeT HETOYHOCTH, HEJ0CTaTOYHO
npaBUibHbIE (OPMYIMPOBKH, HApYyLIEHUs JIOTUYECKOM IOCIEI0BATEIbHOCTH B H3JI0XKEHUU
IPOrpaMMHOr0 MaTepHaia.

OleHKA  «HEY008IemBOPUMENbHO»  BBICTABISETCS  CTYICHTY, KOTOPBIH HE  3HAeT
3HAUUTEPHONH YacTH NPOrpaMMHOrO MaTepHasia, JOMYCKaeT CYIIeCTBeHHbIE omuoku. Kaxk
NPaBUJIO, OIICHKA «HEYIOBJICTBOPUTEIILHO» CTABUTCS CTYIEHTaM, KOTOPhIE HE MOTYT MPOIOJIKUTH
00ydeHue 6e3 JOMOTHUTEIBHBIX 3aHIATHI 110 COOTBETCTBYIONIECH TUCIIUIINHE.

Bonpocsl s Jxk3amena (1 cemectp):

Bunel matpun. [eiictBus Ha MaTpuLiaMu. DJIeMeHTapHble TPeoOpa3oBaHusl MaTPULL
Onpenenureny U UX CBOKWCTBA
Merton Kpamepa. Marpuunsiiit metof pemenus CJIAY
Meton 'aycca. Pemenue cuctem anredpandeckux ypaBHEHH 001ero Buaa

5 JluHeWHas 3aBUCHMOCTb M JIMHEWHAs HE3aBUCUMOCTb CHCTEMBI BEKTOPOB. lloHsaTus
6a3uca U pa3MepHOCTU BEKTOPHOT 0O MpocTpancTBa. [lepexos k HOBoMy Ga3ucy

6 JluHeliHble Onepaluy HaJ BEKTOpaMHU B T€OMETPUUECKOI U KOOpAUHATHOH (opmax

7  CkanspHOe IpOU3BEIEHUS BEKTOPOB (OIpeieieHne, CBOMCTBA, TPUIIOKEHNS)

8  BekrTopHOe npou3BeeHUs BEKTOPOB (ONpeeseHre, CBOMCTBA, IPUI0KEHNU)

9 CwmemaHHoOe POU3BECHNE BEKTOPOB (OMpeiesieHne, CBONCTBA, MPUIIOKEHUS)

10 IIpsAmas Ha TNIOCKOCTH: BUJIbl YPAaBHEHUH MTPSMON Ha MJIOCKOCTH, IOCTPOEHUE MPSAMBIX

11 BsamMHOe pacnonoxeHue npsMbIX. PacCcTossHME OT TOUKH 10 IPSIMOM Ha IJIOCKOCTH

12 Onnunc (onpeneneHne, KAHOHMYECKOE YPaBHEHHE, CBOICTBA, TIOCTPOCHUE)

13 TunepGona (onpeneneHne, KAHOHUYECKOE YPAaBHEHHE, CBOMCTBA, IIOCTPOCHHE)

14 Tlapabona (ompeneneHue, KAHOHUYECKOE YPaBHEHUE, CBOMCTBA, TIOCTPOEHUE)

15 Bwuael ypaBHEHHUI TIIOCKOCTH. B3anMHO€E pacnoioxkeHNe TIOCKOCTEN B MPOCTPAHCTBE

16 Ilpamas B mnpocTtpaHcTBE. B3ammMHOE pacnosioKeHHE NpsSIMbIX U IUIOCKOCTH B
IIPOCTPAHCTBE

17 TloBepxHOCTH BTOpOTO Mopsiaka (0030p)

AW N =

20




18
19
20
HUMU
21
22
23
24

Yucnosas Mociue0BaTesIbHOCTD U €€ Mpeaes
[Ipenen dpynkmuu. Teopemsl 0 mpenenax.
Beckoneuno manbie 1 6eCKOHEUHO OOJNbIIME (PYHKIUH, U3 CBOWCTBA M CBSA3b MEXKIY

Apudmernueckue cBoicTBa mpeaenoB. [1epBrlii 1 BTopoii 3aMedaTeNbHbIe TPeaesbl
HenpepbIBHOCT (PyHKIIMM B TOUKE U HA OTPE3Ke

Opnnocroponnue npeaensl. Kiaccudukamnus Touek pa3pbiBa

[Tonsarue MIPOU3BOJHOM. ['eomeTpuyeckuit CMBICIT MPOU3BOIHOM.

HuddepenumupyemMocts GyHKIUHU. Y paBHEHUE KacaTeIbHOW U HOPMaIH K TpapuKy ¢ yHKIHH

25
26
27
28
29
30
31
32
33
34
35

Teopembl 0 MPOU3BOIHOIM CYMMBI, TPOU3BEICHHUS, YACTHOTO (PYHKIIMIA
JuddepenunrpoBanue pa3muyHo 33aHHBIX (QYHKIHHA
Huddepennman Gyakmun. ['eomerpuueckuii cmbica auddepeHimana
Teopemsl 0 quddepeHrpyeMsix GyHKIUAX (0030p)

[IpaBuio Jlonurans

[Tpon3BOIHBIEC BBICUIMX TTOPSIKOB

®opmyia Teitnopa

AcumnroTsl rpaduka GyHKIHA

HccnenoBanue pyHKIUU HA SKCTPEMYM

HccnenoBanne (yHKIIMK Ha BBITYKIOCTh H BOTHYTOCTb

AJTOPUTM MOJIHOTO HCCeN0BaHUs (DYHKIIUU

Bonpocsl 11 Jx3ameHna (2 cemectp):

0NN KW

25

[Tpenen u HenpepbIBHOCTh PYHKIMU HECKOJIBKUX ITEPEMEHHBIX
[TpousBonHbIe U MU depeHran GyHKIUN HECKOIBKUAX MEPEMEHHBIX
ITponsBoHas 1o HanpasieHuo. I’ pagueHT

DKcTpeMyM (DYHKIMH JBYX ITEPEMEHHBIX

[TepBooOpazHas u HeonpeeneHHbl HHTErpasl. CBoicTBa HEONPEAEICHHOTO UHTEerpasia
Mertoabl HHTErpUPOBAHUS B HEOIIPEACICHHOM NHTErpajie

WHTerpupoBanue palloHAIbHBIX (QYHKIIMH

HuTerpupoBanue uppanroHanbHbIX (yHKINN

WHTerpupoBaHie TPUrOHOMETPUYECKUX (HYHKIIUH

OmnpeneneHHblil HHTETPal U €ro CBOMCTBA

MeTonb! BEIYMCIIEHHS ONPEACIIEHHOIO HHTETpala

IIpunokeHus onpenesreHHOro HHTErpaia B JEKapTOBOM CUCTEME KOOPAUHAT
IIpunoxxeHus OnpenerIeHHOro HHTErpaia B MOJIIPHON CUCTEME KOOPAUHAT
HecoOcTBeHHbIE HHTErpaIbI

JIBOMIHOM MHTETpal U €ro CBOWCTBA

3aMeHa NepEeMEHHBIX B IBOMHOM MHTETpajie

IIpunoxxeHus JBOMHOTO UHTErpasa

TpoKHOM MHTErpaj ¥ €ro CBOMCTBA

3aMeHa IEPEMEHHBIX B TPOMHOM MHTErpaie

IIpunoxxeHus TpOMHOr0 HHTETpaIa

Kpusonuneiineiii narerpain I pona

KpuBonunelinbii unrerpan Il poga

Yucnosoii psin. Cymma psiaa. Heo6xonumblil mpu3HaK CXOIMMOCTH psia
JlocTatouHble NPU3HAKKA CXOUMOCTH YUCIIOBBIX PSIOB
3Hakouepeayolmecs U 3HaKonepeMeHHble psabl. Teopema JleitOnumna. AbconoTHas u

YCJI0BHad CXOJAUMOCTH 3HAKOIICPEMEHHOT'O psaa

26
27
28
29

CreneHHbIe psbI

Psaner Teitopa u Maknopena

Pan dypre. Teopema upuxie. Pag @ypbe A1 4eTHBIX U HEUETHBIX (QyHKIUN
Pan ®ypobe mist nepuoandeckux QyHKIuM
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30 Psan dypwe 11t HENEPUOIUIECKUX (PYHKITHI

Bomnpocsl i Ik3amena (3 cemecTp):

1 OcHoBuble noHsTust Teopuu Oy

2 Teopema cyliecTBOBaHUSI M E€IUHCTBEHHOCTH pemieHus auddepeHanbLHOro
ypaBHeHus. 3anadya Komm. YpaBHeHuUs ¢ pa3eleHHbIMU U pa3eisoIUMUCS IEPEMEHHBIMU

3 Opsopoanble auddepeHnnanbHble ypaBHEHUs IE€PBOTrO TMOpSAKAa ypaBHEHUS U
IPUBOJISALINECS K HUM

4 Jlunerinbie nuddepeHImanbHbIe YpaBHEHUS MIEPBOTO MOpsiaKa. Y paBHeHrue bepuymum

5 VYpaBuenus B nonHbx auddepenimanax. Meroa HHTETPUPYIOIIETO MHOKHUTEIS

6 3agauu, npuBozsmKe K quddepeHInaIbHbIM YpaBHEHUAM |-ro mopsiika

7 duddepeHunanbaple ypaBHEHHs, JOMYCKAIOUINE MOHWKEHNUS TOPSAKa

8 OpuoponHble nuHeHHblE IuddepeHalbHbIe ypaBHEHUS BBICIIUX MOPAIKOB C
NOCTOSTHHBIMU K03 punmenramu

9 Heonnoponusie nuHeiHble audQepeHnanbHble ypaBHEHUS BBICIIUX IOPSIKOB C
NOCTOSTHHBIMU K03 punmenramu. MeTo Bapuanuy npou3BOILHOM MTOCTOSHHON

10 Heomnoponusie nuHeiHble nuddepeHnanbHble ypaBHEHUS BBICHINX MOPSJIKOB C
MOCTOSTHHBIMU K03(p(pHULIMEeHTaMu C MPaBOii YaCThIO CIEIHATIBLHOTO BU/IA

11 Onnopoanble nMUHEHHBIE cucTeMbl AU(GEepeHINaTIbHBIX YPaBHEHHH C MOCTOSHHBIMHU
KO3 UITEHTAMH

12 OcHOBHBIEC MOHATHS KOMOWHATOPUKU. DJIEMEHTHI TEOPUHU MHOKECTB

13 OcHoBHbIe nTpaBuia u HOpMyITbl KOMOMHATOPUKH

14 OcHOBHBbIE MOHSATUS TEOPUU BEPOATHOCTEW: HCIBITaHHE, COObITHE. BuIbl COOBITHIA.
JleticTBUS Ha COOBITUSIMU

15 Kunaccuyeckoe, CTAaTUCTUYECKOE U TEOMETPUUECKOE ONPEIETICHUS BEPOSITHOCTH

16 Teopemsbl ClI0KEHUS U YMHOKEHUSI BEPOSITHOCTEH. Y CJIOBHAsI BEPOSITHOCTh

17 CnencTBus TEOpEM CIOKEHUS U YMHOXKEHUS BEPOSTHOCTEHN

18 JluckpeTHble W HENpPEpbIBHBIE ClydyallHblE€ BEJIWYMHbBI, MX 3aKOHbI PpaCIpelesICHUs,
GyHKIIUYM pacnpeeneHus

19 YucnoBble XapaKTEPUCTHKU JUCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEJIWYMH.
MOMEHTBI CiTy4alHbIX BEJIUYUH

20 @OyHKUMU CIyYalHBIX BETUYUH

21 JIBymepHbIE ClydaliHbIE BETUYUHBI

22 IloBropenue He3aBUCUMBIX uctbITanuil. Dopmyna bepuymnu. @opmyna Ilyaccona

23 HekoTopble 3aKOHBI pacIipeieIeHus CIy4aiHbIX BETU4YUH (0030p)

24 JlokanpHas W MHTErpajgbHas TeopeMbl Myapa-Jlamnaca. HauBeposrtHeiiiee yucio
HACTYIUICHUsI COOBITUI

25 3akoH OONBIIUX YKCEN U IICHTpaNIbHAS MpeesibHas TeopeMa

26 OCHOBHBIE MOHATUSA MATEMATUYECKON CTATUCTUKHU

27 OueHkuM nNapaMeTpoB pacHpelesieHus IO BBIOOPOYHBIM JIaHHBIM: TOYEYHBIE U
WHTEpBaJIbHBIC

28 BpiOopouHbIe pacnpeeaeHus

29 lIpoBepka CTaTUCTUYECKUX TMIIOTE3: OCHOBHBIE MIOHATHUS

30 IIpoBepka THUIOTE3bl O PABEHCTBE TEHEPAIbHBIX JHUCIEPCUNA JIBYX HOPMAJIbHO
pacnpeneneHHbIx coBokynHoctel. Kpurepuit @umepa-CHenexopa

31 IIpoBepka rumoTe3bl O HOPMAJIBHOM PpACIPENECICHUN T'€HEPATBHOM COBOKYITHOCTH.
Kpurepunii [Tupcona

32 DneMeHTHI TeOpUM Koppemsiuuu. JInHeiHas perpeccust

33 IIpoBepka rumoTe3bl 0 3HAYMMOCTH BEIOOPOYHOTO K03 puiineHTa Koppensuu
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8 YueOHO-MeTOAMYecKOe HM HH(OPMANMOHHOE olecnmevyeHne Yy4eOHOM
AUCHHUTLTHHBI

8.1 OcHoBHas JuTepaTypa

JI1.1 Kypc mareMaTuku ajisi TEXHHYECKUX BBICHIMX Y49eOHBIX 3aBeaeHuii / Munoctes B. b.,
bepkos H. A., 3y6koB B. I'. - : b.u., U. 3: Munocues B. b. Jludpdepennuanpasie ypaBHESHHUS.
VYpaBuenus maremarnyeckor ¢usuku. Teopus ontumuzanuu. Y. 3 / Munocues B. b., bepkos H.
A., 3yokoB B. T'. - 528 c.

JI1.2 Kypc MareMaTuKu JIJisi TEXHHYECKUX BBICHIMX Y49eOHBIX 3aBeaeHuii / Munoctes B. b.,
3yokoB B. I'., JlaxoBckuit B. A. - : b.u., U. 1: MunocueB B. b. Ananmutuueckas reoMerpus.
[Tpenenst u psaapl. @yHKIUHN U Tpou3BoAHBIC. JInHEHas u BekTopHas anredpa. Y. 1 / Munocues B.
b., 3y6koB B. I'., JIaxoBckuii B. A. - 544 c.

JI1.3 Kypc MareMaTuku Jajisi TEXHHYECKUX BBICIIMX Y49eOHBIX 3aBeaeHuii / Munoctes B. b.,
JIaxoBckuii B. A., Mapteinenko A. U. - : b.u., Y. 2: Munocue B. b. ®yHKIIMN HECKOIBKHUX
nepeMeHHbIX. HTErpansnoe nucuncienue. Teopus nons. Y. 2 / Munocues B. b., Jsxosckuii B. A.,
Mapteinenko A. U. - 432 c.

8.2 /lonosiHUTe/ILHASA JIUTEPATYypa

JI2.1 T'openos I'. H. Beiciias martemaTtuka. [IpakTMkym mis CTyA€HTOB TEXHHUYECKHX M
PKOHOMHYECKUX CHernuanbHocTel [Dnekrponnbiii pecypc] / IopemoB I'. H., T'opmau b. A,
Hononosa H. JI., EdumoB E. A., IlonknetHosa C. B., PoctroBa E. II. - Canxt-IlerepOypr: Jlanb,
2021 - 676 c.

JI2.2 Jlo6xoBa H. 1. Bricuias maTematuka Jisi 5SKOHOMUCTOB U MEHEIXKEPOB [ DJIEKTPOHHBIN
pecypc] / Jlookosa H. U., Makcumos 0. /1., XBatoB 0. A. - Cankr-IlerepOypr: Jlanb, 2021 - 520
c.

JI2.3 JlobkoBa H.U. Beicmas matematuka. Tom 1: ydeOHOe mocobue / JlookoBa H.U.;
Makcumos FO.Jl.; XBatoB FO.A. - Mockaa: [Ipocnekr, 2015 - 584 c.

JI2.4 JlobkoBa H.U. Beicmas matematuka. Tom 2: ydeOHOe mocobue / JlookoBa H.U.;
Makcumos FO.Jl.; XBatoB FO.A. - Mocksa: [Ipocnekr, 2015 - 472 c.

JI2.5 ®aycroBa U. JI. Beicuias maremaruka. Kontponbhas pabora "Jluneiinas anrebpa”
[DnexkTpoHHBIN pecypc]: mpakTuueckoe pykoBojactBo / WM. JI. @aycrosa; denepaibHOe areHTCTBO
no oOpazoBaHuio, CeBepCcKUl TEXHOJIOTMYECKUH HMHCTUTYT DenepaibHOro rocyJapCTBEHHOTO
OIO/KETHOTO 00pa3oBaTEIbHOIO yupexaeHus Bbicuiero mnpod. obpasosanus HUAY MUDU -
Cesepck: Uzn-so CTU HUAY MUDU, 2010 - 43, [1] c.

JI2.6 daycroBa U. JI. UHTerpansHoe ucuncienue [DneKTpoHHbI pecypc]. Y. 1.: yuebGHoe
nocobue / W. JI. dayctoBa;, MuHucrepctBo o6OpazoBaHuss u Hayku P®, HaumonanbHbIil
uccienoBarenbekuil saepubiit yaupepeuter "MUOU", CeBepckuii TEXHOJIOTUYECKUM HHCTHUTYT -
¢wman HUAY MUOU (CTU HUAY MUDH) - Cesepck: U3zn-so CTU HUAY MUDH, 2016 -
I11c.

JI2.7 ®ayctroBa WM. JI. Jlekumm 1o TeOpUHM YMCIOBBIX M (YHKUMOHAIBHBIX PSJIOB
[DnexTpoHHbIi pecypc]: yduebHoe mocobue / U. JI. daycroBa; MunucrepcTBo o0Opa3oBaHHS U
Haykun P®, HauuoHnanwsHbll HccnenoBaTenbCckuil sinepHblii yHuBepcuteT "MUOHN", CeBepckuit
TEXHOJOru4eckuii UHCTUTYT - ¢punnan HUAY MUOU (CTU HUAY MUOH) - Cesepck: U3a-Bo
CTU HUAAY MUDU, 2014 - 47 c.

JI2.8 ®daycrosa U. JI. Jluneiinas anreOpa [DaeKTpoHHBIN pecypc]: yuebHoe mocooue / .
JI. ®aycrosa, E. I'. [TaxomoBa - Cesepck: U3n-so CTU HUAY MUDH, 2018 - 73 c.

JI2.9 ®daycrosa U. JI. Marematuka. TumoBsie pacdeTs : yauebHoe mocooue B 3 yactsax / U.
JI. daycroBa; MuHuCTepCTBO Hayku U oOpazoBaHus. @DenepaibHOE ToCyIapCTBEHHOE
o0pa3oBarenbHOE YUpeXKICHUE BHICHIETO oOpa3oBaHus '"HanmoHaNbHBIA HCCIIEIOBATEHCKUAN
anepublii yHusepcurer "MUODU"., Cepepckuii TexHomornueckuit uncruryr HUAY MUOU -
Cesepck: U3n-so CTU HUAY MUDU, 2019-Yacts 1: Yacts 1 - 168 c.
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JI2.10 ®daycroa M. JI. PaGouast Terpagp MO CHEIl. IJIaBaM MaTeMaTHKU [DJIEKTPOHHBII
pecypc]: mpaktuueckoe pykoojcto / M. JI. @aycToa; MunuctepcTBOo 0Opa3oBanus 1 Hayku PO,
HanumonaneHplii  uccnenoBatenbckuil  saepHbii  yHuBepcurer  "MUOU",  Ceepckuit
TEXHOJIOTHYECKUH UHCTUTYT - ¢unuan HUSAY MUDU (CTU HUAY MUDN) - Cesepck: Uza-Bo
CTU HUAY MUDU, 2017 - 121 c.

JI2.11 daycrosa U. JI. CrenriaBbel MaTeMaTHKU [ DJIEKTPOHHBIN pecypc]|: yueOHOe mocodune
/ W. JI. ®aycroBa; MunHcTEepcTBO 00pazoBanus u Hayku P®, HarmoHanbHBIN HCCIEI0BaTENbCKUI
snepublii  yHuBepcuter "MUDU", CeBepckuid TEXHOJIOTMYECKUH HWHCTUTYT - (unman HUAY
MHUOU (CTU HUAY MU®DN) - Cesepck: U3a-so CTU HUAY MUDU, 2015 - 148 c.

JI2.12 daycroBa WM. JI. ®DyHKIMHM HECKOJIBKUX IEPEMEHHBIX [DJIEKTPOHHBIM pecypc:
yuebHnoe nocobue / U. JI. @aycrosa, E. I'. [TaxomoBa; MunmnctepcTBo 006pa3oBanus U Hayku PO,
HauumonaneHblii  uccnenoBaTenbCkui  siaepHbii  yHuBepcuter  "MUOU",  CeBepckuii
TEXHOJIOTUYECKUH MHCTUTYT - punman HUAY MUOU (CTU HUAY MUDN) - Cesepck: Uzn-Bo
CTU HUAY MU®U, 2017 - 92 c.

8.3 Undopmannonno-odpasoBaTebHbIe pecypchl

31 http://library.mephi.ru - PacnpeneneHHblii CBOIHBIA KaTtajaor OMOTMOTEK HHCTUTYTOB
HUAY MUOU

32 http://www ssti.ru/cgi-bin/zgate/zgate? Init+ssti.xml,simple.xsl+rus -  DnekTpoHHBII
kartayior oubmmoreku CTU

33 http://www.exponenta.ru — 00pa3oBaTelbHbIII MATEMAaTHYECKHI CalT

34 http://univertv.ru - o0pa3oBaTeIbHBIA BHICOMOPTAI

9 MartepunajbHO-TEXHH4YECKOe o0ecredeHne y4eOHoi JUCHMILIHHBI

MarepuanbHO-TEXHUYECKOE 00eCTICUeHHE AMCIUIUIMHBI puBeaeHo Ha caite CTU HUAY
MMUMDU http:// www.ssti.ru/objects.html

10 Y4yeOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IEHTOB

CamocrosiTenbHast paboTa CTYAEHTOB — 3TO MJIaHUpyeMast yueOHasi ¥ BHeay JuTopHas paboTta
CTY/ICHTOB, BBINIOJHsSIEMas MO 3a/laHUI0 MPEIoJiaBaTels U MOJ ero METOJIMYECKUM PYKOBOJICTBOM,
HO 0€3 ero HeMmoCPeACTBEHHOIO y4acTusl.

Ienpto camMoCTOSATENbHOW pabOTHl CTYJIEHTOB SBISETCS NMPHOOpPETEHHWE HOBBIX 3HAHUM,
CUCTEMAaTH3alMsl M 3aKpEIUICHUE IOJYYEHHBIX TEOPETUYECKHX 3HAHUM M NMPAKTUYECKUX YMEHUU
CTYZACHTOB.

Jlekuuu. PexomeHnanmu 1Mo HaNMCAaHWIO KOHCHEKTa JIEKIMH: KpaTKO, MOCIEA0BATEIbHO
(bUKCUPOBATH OCHOBHBIE MOJIOKEHUS, BBIBOJIBI, (DOPMYIUPOBKH, 00OOIIEHUS: TOMEYaTh OCHOBHBIE
MBICIIH, BBIJIEIATH KJIIOYEBBIE CJIOBa, TepMHUHBL. [IpoBepka TEpMHHOB, MOHATUI C HOMOIIbIO
SHIMKJIONEANM, cloBapel, CIPaBOYHUKOB C BBINUCHIBAHMEM TOJIKOBAaHMW B TeTpab (Te3aypyc).
O0603HaueHue BOMPOCOB, TEPMUHOB, MaTepHalla, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, TOUCK OTBETOB B
pexkoMeHAyeMol mauTeparype. Eciu caMoCTOSATENbHO HE ynaeTcs pazoOpaTbcsd B Marepuale,
HE00X0uMo c(opMyIupoBaTh BOMPOC U 3aJaTh MPENOJABATEN0 Ha CIEAYIOUIEM 3aHATHU WIIH
KOHCYJIbTallUH.

IIpakTuuyeckue 3aHATHA. [[JI1 TOATOTOBKM K MPAKTHUYECKOMY 3aHATHIO, HEOOXOIMMO
MOBTOPUTH TEOPETHMUECKUN MaTepHall M0 TeME C HUCIOJIb30BaHUEM JEKIUH U PEKOMEHIyeMOM
auteparypbl.Ha 3aHATHHN KenaTenbHO UMETh KOHCHEKT JIEKIMH (Miu yueOHUK, yueOHoe mocodue),
YTOOBI CAMOCTOSATEIBHO MM C COKYPCHUKAMHU U TNPENoJIaBaTeIeM COPUEHTHPOBATHCS HA KaXIYIO
TEMY pelIaeMoi 3aauu, MOCTaBICHHON MPOOJIEMBI U TIp.

[Ipu pewrennn 3anay:

1) Hy’kHO 00OCHOBaTh KaXIbI STall pEIICHUs, MUCXOJs U3 TEOPETHUECKUX IOJIOKEHHUH
JUCHUIUIMHBL. ECiM CTyA€HT BUIUT HECKOJIbKO MyTeW pelleHus, TO OH JOJDKEH CPaBHUTh UX U
BBIOPATh U3 HUX CAMBIH JTy4IIHiA;
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2) pemieHus 3aa4 U MPUMEPOB CIIEAyeT H3jaraTh MOAPOOHO, BBIUMCICHUS PACIONIaraTh B
CTPOTOM MHOPSAKE, OTAEsAS BCIIOMOTaTebHbIE BHIYMCIECHUSI OT OCHOBHBIX;

3) pucyHku (rpaduKu) MOXHO BBIMONHITH OT PYKH, HO aKKypaTHO U B COOTBETCTBHH C
JAHHBIMU YCIIOBUSIMH;

4) peuieHue Kaxaou 3aa4M JIOJKHO JIOBOJAUTHCS 10 OTBETA, TPEOYEMOI0 yCIOBHEM, U IO
BO3MOXXHOCTH B 00IleM BUIE C BbIBOJOM (opMmyibl. [lonydeHHBI OTBET clieyeT MpOBEPSTh
Croco0aMH, BBITEKAIOIIMMU U3 CYIIECTBA JaHHOMU 3aJjauu.

IIpomexyTounas arrecranus. i1 MOArOTOBKH K MIPOMEXYTOUHOM aTTECTAllMH CTYICHTY
HEOOXOUMO TIPOPadOTaTh KOHCIEKTHl JIEKIMOHHBIX W TMPAKTHYECKUX 3aHATHUH, MOATOTOBUTH
OTBETHl K BOMNpPOCaM, BBIHOCUMBIM Ha MPOMEKYTOUHYIO AaTTeCTalHio, MpPU HEO0OXOIUMOCTU
BOCIIOJIb30BAThCSl PEKOMEHAYEMOMU JINTEPATYPOH.

11 YueOHO-MeTOAMYECKHE PEKOMEHIAIMHU JIsl IpernoaaBaTeJiei

Ha nexnuoHHBIX, MPAKTHYECKUX 3aHATHUSAX CTYIEHTaM COOOINAIOTCS HOBBIC CBEICHUS,
CUCTeMaTU3UpyeTcs U 0000IIaeTcss HAKOIJICHHBIA 3amac 3HaHWM, (OPMUPYIOTCS HA ATOH OCHOBE
MO3HABATENbHBIE M MpodecCHOHATbHBIE MHTEpechl. lIpemomaBarenb, MPOBOAS 3aHATHS, JOJKEH
CTPEMUTHCS YBJIEYb CTYJIEHTOB, aKTHBHO BO3JICHCTBOBATh HA MX HMOIIMH, BBI3BaTh HHTEPEC K
y4eOHOMY TpEeAMETY, CTPEMIICHHE MTOCTOSIHHO TTOTIOTHSATH 3HAHHUSL.

CamocrosTenbHas padoTa CTyIEHTOB 110 JaHHOMY KypCy

— IIpopaboTka JIeKIIMOHHOTO MaTepuana

— TloaroroBka K MPaKTUYECKUM 3aHATHSIM, CEMUHAPaAM

— BreinmonHeHne HHAMBUTYaIbHBIX 3aJIaHUI

— TloaroroBka Kk KOHTPOJIBHBIM PabOTaM

— CamocTtosATenbHOe U3Y4eHHE TeM (BOIIPOCOB) TEOPETHUECKOM YaCTH Kypca
— IloxaroroBka Kk MpoMeKyTOYHOMY KOHTPOJIIO: Dk3aMeH (1 cemectp)

B teuenue 1 cemecTpa oCylecTBIsSIETCs] KOHTPOJIb 3HAHUM CTYACHTOB: CM. pazzaen S.1.

[Io pe3ynpTaTaM aTTECTAIIMOHHBIX MEPONPUATUN (GOPMUPYETCS TOMYCK CTyIeHTa K
UTOTOBOMY KOHTpOJI0O — DJKk3ameHy mno aucuuruimHe. CTyIneHT Ha DK3aMeHe JIOJDKeH I0Ka3aTb
3HaHME MPOTPAMMHOIO MaTepuaja, HMCUEpPNBIBAIOIIE, TMOCIEeI0BATEIbHO, YETKO M JIOTMYECKU
CTPOWHO €ro W3Jarath, yMeTh TECHO YBS3BIBaTh TEOPUIO C IMPAKTHKOHW, MCIIOJIB30BAaTh B OTBETE
MaTepuan peKOMEHIYEeMOM TUTePaTyPHl.

— IloxaroroBka K MPOMEKYTOYHOMY KOHTPOJIIO: DK3aMeH (2 cemecTp)

B Teuenue 2 ceMecTpa OCYIIECTBISETCS KOHTPOJIb 3HAHHUM CTY/IEHTOB: CM. pa3zen 5.1.

[To pe3ympraTaM aTTECTAIIMOHHBIX MEPONPUATHH (QOPMHUPYETCS JOMYCK CTyIeHTa K
UTOTOBOMY KOHTPOJIO — Dk3aMeHy mo auciuminHe. CTyAeHT Ha DK3aMeHe JOJKeH IMOKaszaTh
3HaHUE TPOTPaMMHOTO MaTepHaja, HCYEPIBIBAIOIIE, MOCIEI0BATENBHO, YETKO M JIOTUYECKH
CTPOMHO ero mu3jaraTh, yMETb TECHO YBSI3BIBATh TEOPHUIO C MPAKTUKOW, MCIOJIB30BATh B OTBETE
MaTepHuall PEKOMEHIYEMOM JTUTEPATYPHI.

— TloxaroroBka kK MPOMEKYTOYHOMY KOHTPOIIO: DK3aMeH (3 cemectp)

B Tedenue 3 ceMecTpa OCyIIECTBISIETCS KOHTPOJIb 3HAHUH CTY/IEHTOB: CM. pa3zen 5.1.

[To pe3ympraTaM aTTECTAIIMOHHBIX MEPONPUATHH (QOPMHUPYETCS JOMYCK CTyIeHTa K
UTOTOBOMY KOHTPOJIO — Dk3aMeHy mo auciuminHe. CTyAeHT Ha DK3aMeHe JOJKeH IMOKas3aTh
3HaHWE MPOTPAMMHOTO MaTepHaja, HWCYEPIBIBAIONIC, ITOCIE0BAaTEIbHO, YEeTKO M JIOTHYECKH
CTPOMHO ero u3jaraTh, yMEeTb TECHO YBSI3BIBATh TEOPHUIO C MPAKTUKOW, MCIOIB30BATh B OTBETE
MaTepuall pPEKOMEHIYEMOM JTUTEPATYPHI.

skksk

ABtop(sl): H.A. MenpHuKOBa
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