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JIucr akTyanusanuu padoueii nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roly Ha 3acefaHuu kapeapel [IpukinaaHoil MaTeMaTuku U UHHOPMATHKU

[Iporokonm oT 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, oocyxkaeHa u ogodpena st peanmusanuu B 2023 - 2024
y4eOHOM rojy Ha 3acenanunu kadeapel [IpukiagHoit MaTeMaTuku U HHOOPMATHKH

[IpoTrokonm oT 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
yueOHOM rojy Ha 3acenanuu kadeapsl [IpukiagHoit MaTeMaTuku U HHOOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3BekoB

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roly Ha 3acefqaHuu kapeapsl [IpukinaaHoi MaTreMaTuku U HHPOPMATHKU

[Iporokomn ot 20 1. Ne

3aB. kadenpoii [O.A. N3BekoB




1 Iles1u ocBOEHUSI TN CHMUTLTHHBI (MOLYJIs1)

[ensitMmu  ocBoeHUS IUCHHUIUTUHBI «MaTemartukay SBISIOTCS: (OPMUPOBAHUE Y
oOygaronuxcsi  o0menpodeccuoHaTbHONH — KOMIETEHIIMH, BKIIOYAIOIMICH  03HAKOMIICHHE
0akalaBpOB C OCHOBHBIMH MATEMAaTHUYECKUMU TIOHATUSMHU, BOCIUTAHUE  BBICOKOU
MaTeMaTHUYeCKON KyJNbTypbl, Oa3upylomieiics Ha HCIOJBb30BAHUM OCHOBHBIX 3aKOHOB
MaTEeMAaTHKU B MPOQPECCHOHATBHON JEATeTbHOCTH, MPUBUTHE HABBIKOB COBPEMEHHBIX BHUIIOB
MaTEeMaTUYeCKOT0  MBIIUJICHHS, HCIOJb30BAHME MAaTEMaTHYECKMX METOJOB U OCHOB
MaTEeMATHYECKOTO MOJICITUPOBAHMS B MPAKTUYCCKOW JESATEILHOCTH, BBIpAaOOTKAa y OakamaBpoB
YMEHHS MPOBOJUTH MaTeMAaTUYECKUW aHAIM3 MPUKIAAHBIX 33Ja4 U OBJAJCHHE OCHOBHBIMHU
AHATUTUKO-TEOMETPUYECKUMU METOIaMHU HCCIICIOBAHUS TAKKMX 3a/1a4.

2 MecTo TUCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/ibHOIi MporpaMMbl

Juctunmmaa MaremaTika BXOIUT B 00s3aTeNIbY0 YacTh Y4yeOHOro  IUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  w3ydeHHWs]  JAMCHMIUIMHBI  HEoOXoauMmbl  3HaHWS  (YMEHHs,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3yJIbTaTE U3YUEHHUS AUCIUTIINH/ IPAKTHK:

Jucrunnuaa b1.5.09 Maremaruka BXoauT B 0a30BYI0 4acTh Oyioka 1 oOpazoBaTenbHON
MPO-TPaMMBI.

JIsl yCIIEeNIHOTO YCBOEHHUS JIaHHOW JTUCIHUILIMHBI HEOOXOJIHMMO, YTOOBI OO0ydaeMblid
BIAJIe]l 3HAHWSIMH, YMCHUSMU W HaBbIKaMH, C(HOPMHUPOBAHHBIMHU B TIPOIECCE HW3YUCHHS
MaTeMaTUKH B CPETHEH IIKOJIe

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TTPH M3yYCHUU JAHHOW TUCIHUILTUHBI OyIyT
HEOOXOIUMBI 17151 U3YUYCHUSI AUCIUILITIH/TIPAKTHK:

udposbie TexHOIOTHH 00paOOTKM HMH(POPMAIMM B aBTOMATH3WPOBAHHBIX CHCTEMax
yIpaBiIeHUS

Metponorus u CpeacTBa U3MEPEHUIN

TeopeTnueckne OCHOBBI JIEKTPOTEXHUKU

MeToabI ONTUMHA3AIAU

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4eHH s

B pesynbrate ocBoeHMs TUCHMILIMHBI (MOIysl) «MaremaTnka» 00y4aroLuiics J0JKeH
00Ja1aTh CIeAyOIMMU KOMIIETEHIUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrocobeH aHamu3MpoBaTh 33Jayd NPO(HECCHOHAIBHOW JESATEIbHOCTH Ha OCHOBE
110JIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U MATEMaTUKU

OIIK-1.1 Hcnonb3yeTr nojoKeHus, 3aKOHbl U METO/Ibl B 00J1aCTH €CTECTBEHHBIX HAYK
Y MaTEMaTUKU MPU PEIICHUHU PAKTUYECKUX 3a7a4

OIlK-1.2 Pemaer crannapTHble npodeccuoHaNbHbIE 3a/1a4H ¢ IPUMEHEHUEM METOJI0B
MaTeMaTHYeCKOr0 aHAIN3a

OIIK-1.3 [IpumeHsieT ecTeCTBEHHOHAyYHbIE 3HAHUS M METOABl MaTEMAaTHYECKOTO
aHajan3a B IpoheCcCUOHAILHON NEATEILHOCTH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyJ0eMKOCTh AUCHHUILTUHBI cocTaBisieT 11 3aueTHpix enuuuil 396 akaa. 4acoB, B TOM

HHUCIIC:

— KOHTaKTHas pabora — 223,9 aka/1. 4acos:
—aynuTtopHas — 216 akaj. 4acos;

— BHeayaAuTOpHas — 7,9 akaj. 4acos;

— camocTosiTenpHas padota — 136,4 aka. yacos;
— B (hopMe npakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma arTecTalrHy - 3a4€ET, SK3AMEH, 3a4ET C OLEHKOU

Pasnen/ Tema
JUCIUIUIAHEBI

AynutopHas
KOHTaKTHas paboTa
(B akaz. yacax)

Cemectp

11a0.
3aH.

IIPAKT.
3aH.

Jlek.

CaMocrosTenbHast
paboTa cTyaeHTa

Bun
CaMOCTOSITESIILHOM
paboThI

dopma TeKy1ero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOUHOU
aTTecTalun

Kon
KOMITETEHIUU

anrebpa

1. JluneliHass W BEKTOpHAas

11 Martpurier u
OIIPEAENUTENN

1,2

- MOJITOTOBKA K
MIPAKTHYECKOMY
3aHATHIO,
- BBINIOJIHCHHE
N3 Nel
«JInnenHast
anreOpay,

- COCTaBJICHHE
yueOHOI KapThl 110
TeMe (KpaTkas
cUCTEeMaTH3aIus
H3YYEHHOTO)

- KOHCYJIbTAIUX 1O
pewenuro M3 Nel
«JIunetinas anreopa»

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.2 O6parHas matpuia

- MOJITOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
- BBITIOJTHEHNE
N3 Nel
«JInnenHas
anreOpay,

- COCTaBJICHHE
yueOHOI KapThl 110
TeMe (KpaTkas
CHUCTEMaTHU3aIUs
N3y4EHHOTO)

- KOHCYJIbTalluu 1O
pemrenuto U3 Nel
«JIuneiinas anreopa»

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

13 Pemenne cucrem
JUHENHBIX YpaBHEHHH C
HOMOILBIO obpaTHOH
MaTpuIpl, 1o QGopMmynam
Kpamepa, METOJ0OM
Taycca.

Teopema

Kpounekepa-Kanemm

4 4/0,21

- IOJITOTOBKA K
NPaKTUYECKOMY
3aHATHIO,

- BBINIOJIHCHHE
N3 Nel
«JIuneitnas
anredpay,

- IOJITOTOBKA K
AKP Nel
«Martpuripl,
OIIpEIeITUTENH,
CIIY»

- KOHCYJIbTAIlUU 1O
pemennto /13 Nel
«JIunetinas anreGpay,
- AKP Nel
«Matputipl,
onpenenutenu, CJIV»

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




- IOATOTOBKA K

MIPaKTUYECKOMY
3aHSTHIO,
- BBINIOJIHCHHE
N3 Nel
1.4 Opnopomneie CIIY «HfHéﬁH&ﬂ - KOFCYJILTALINH 11O OIK-1.1,
J_[lHHeﬁHLIeIZ)He aTOPBI . 2 2 1 anredpa» pemernio MJI3 Nol OIIK-1.2,
parop pa», «JIunetinas anreOpa» OIlK-1.3
- COCTaBJICHHE
y4eOHOI KapThl 1O
Teme (KpaTkas
CHUCTeMAaTH3aIHS
H3YYEHHOTO)
N - MOJITOTOBKA K
1.5 Bexkropsl. Jlunelinbie - aKiW{eCKOM
orepaluy Hajl BEKTOPaMH. p SAHSTHIO y nposepka VI3 Nel OIlK-1.1,
[IpsmoyronbHas 2 2 3 ’ POBEP - OIIK-1.2,
JtekapTOBa cncTeMa - moJrotoBka K | «JIuHeliHas anreGpay» OIK-1.3
AKP Ne 2 '
KOOpJAUHAT
«BexTopb
- MOJITOTOBKA K
1.6 Henuneiinsie MIPaKTUYECKOMY
orepanun Ha, 3aHATHIO
pat a ’ - AKP Ne2
BEKTOPAMH: CKaJIsIpHOE - COCTaBJIEHUE «BeKTODED OIlK-1.1,
MPOM3BEICHHE, BEKTOPHOE 2 221 1 y4eOHO# KapThl peD, OIlK-1.2,
- IpOBepKa y4eOHOM
MIPOU3BEJICHUE, «BexTopsr: <ADTHI OIlK-1.3
CMeEIIaHHOE JINHENHBIE U P
MIPOM3BE/ICHHE HEJIMHEHHBIC
orepanun
Hroro no pazaeny 14 14/2,211 ] 11,2
2. AHanmUTHYecKas TeOMeTpHUs
2.1 Amnanuruyeckas
- MOJITOTOBKA K
TEOMETPHsI Ha TUIOCKOCTH:
VpaBHeHHE JUHMM  Ha MPAKTIECKOMY
HJ?OCKOCTI/I VYpaBHeHue SaHATHIO, KOHCYJIbTAILIUU 110 OIIK-1.1,
pSMON 1-.Ia nfocxocnl 2 2 ! - BRITOJHCHIE eLueH}l/dlo U3 No2 OIK-1.2,
P ' W3 Ne2 p . OIK-1.3
OcHOBHBIE 3aja4u,
«AHanuTHyecKas
CBSI3aHHBIE C YpaBHEHHEM
. TeOMETPHSD»
TPSIMOW Ha TJIOCKOCTH
- MOJITOTOBKA K
2.2 AHanutnyeckas MPAKTHYECKOMY
TEOMETPHSI Ha IIOCKOCTH: 3aHATHIO, COHCYIILTALN 10 OIIK-1.1,
Kpussie BToporo nopsaxa 2 2 2 - BBINIOJIHEHHE eLueH}l/dlo H];B No2 OIIK-1.2,
(OKpY>XHOCT®, SJUTUTIC, N3 Ne2 P - OIlK-1.3
runep0Ooia, napadosna) «AHanuTHueckas
TEOMETPHSD
2.3 Ananutnueckas| 1 - IOATOTOBKA K
TeOMETpHS B MIPAKTHYECKOMY
MIPOCTPAHCTBE: 3aHSTHIO, - mposepka N/I3 Ne2 OIlK-1.1,
YpaBHeHHE  IUIOCKOCTH, 2 221 1 - BBIIIOJIHEHUE «AHamuTHaecKast OIlK-1.2,
OCHOBHBIE 3aJau. N3 N2 TEOMETPHS» OIIK-1.3
VYpaBHeHue TpAMON B «AHanuTHYeCcKast
MPOCTPAHCTBE, OCHOBHBIC TEOMETPHSD»
- MOATOTOBKA K
MPAKTUIECKOM
24 AHanuTnyeckas p SAHSTHIO y
reoMeTpus B o FOTOB,Ka OIlK-1.1,
MPOCTPAHCTRBE: 2 2/21 2,3 A - 3amurTa npesenranuit| OIIK-1.2,
Mpe3eHTAlNU Ha
TToBepxnoctu BTOpPOTO o OIlK-1.3
nopsiaka. Meton ceyeHui Y
«[loBepxHocTH
BTOPOTO MOPSIAKA»
Wroro no pazneny 8 8/41 6,3

3. Bsenenne
MaTeMaTHYeCKUi aHaJIn3




- IIOATOTOBKA K

MPAKTUYECKOMY
3aHATHIO
3.1 TloHsATHE MHOKECTBA. ’
JlelicTBUTENIFHBIE YHCNIA U " BBITOJHCHHC
. N3 Ne3 «Ilpenenn. OIIK-1.1,
ux cBoiicrBa. [loHsThe - KOHCYJIbTAIMX 1O
2/21 HenpepsiBHOCTBY, OIIK-1.2,
OKPECTHOCTHU TOYKH. pewmennto 13 Ne3
- COCTaBJICHHE OIlK-1.3
IMonsTHE GbyHKIMY. .
N . y4eOHOI KapThl 1O
CsolicTBa GyHKIMI
Teme (KpaTkas
CHUCTEeMaTH3aIUs
H3YYEHHOTO)
3.2 Yucnosbie
M0CJIe/I0BATEIbHOCTH.
[Ipenen YUCIIOBOM
MI0CJIe/I0BATEIbHOCTH.
CxoauMocCTh
MI0CJIe/I0BATEIbHOCTH.
- MOJITOTOBKA K
OrpaHuYeHHBIE u
MIPAKTHIECKOMY
MOHOTOHHBIE
MOCJIEA0BATEILHOCTH SAHATHIO,
TIpocretimue CBOI7.ICTBa - BOLTOMIHCHHE KOHCYJIbTAIUH 110 OIK-1.1,
— 4/3,41 N3 Ne3 «IIpenenn. emeH};Ho VI3 Ne3 OI1K-1.2,
. HenpepbIBHOCTBY, P - OIIK-1.3
MOCJIe/I0BATEILHOCTEH.
- COCTaBJICHHE
Uwcro e. .
y4eOHOM KapThl MO
Tlpenen  ¢yHkMmM  Ha
Teme
SI3BIKE
MOCJIe/I0BATEILHOCTEH.
Beckoneuno OoubIINE,
OECKOHEYHO MaJjble.
CBoiicTBa TpeIeTioB
GyHKIM. OcCHOBHbBIE
3.3 HenpepsiBHOCTH
(QyHKIMH B TOYKE W Ha - MOJITOTOBKA K
MHOXECTBE. AKP Ne3
Apudmernueckue «IIpenem»,
orepanum Hall - BBIMOJIHCHHE OMK-1.1
HETPEPBIBHBIMU 2 N3 Ne3 «IIpenen.| - AKP Ne3 «IIpenen», OIK 1' 2’
(GyHKIMAME. HenpepoiBHOCTBY, | - 3amuTa M3 Ne 3 OITK 1' 3’
HenpepbiBHOCTD - MOJITOTOBKA K '
AJIEMEHTAPHBIX (QYHKIHMA. 3amuTe
CaoiicTBa (dhyHKIUH, TEOpEeTUIEeCKOn
HETPEPBIBHBIX Ha yactu /13 Ne3
orpe3ke. Touku pa3pbiBa
Hroro no pazneny 8/5,411

4. HuddepennuansHoe
UcUncIeHne (GYHKIUH OJHOMH

TIePEMEHHOMN




CaMocrosTenbpHas

pabora c
JTUTEpATypOit —
KOHCIIEKT pazzienia
4.1 3amaym, TPUBOJSIIUC pasit
. «3agaun,
K MOHATHIO IPOU3BOIHOM.
MIPUBOISAINE K
Onpenenenue
. TIOHSTHIO
NPOHM3BOZHON dyHKIMH B MIPOU3BOTHOI MIpOBEpKa
Touxe.  Huddepenuman, Il)'IO,I[FOTOBKa K’ KOI?CHGII()TB, OIK-1.,
ero TCOMETPHHICCKH 2 2 NIPaKTUIECKOM KOHC J'II)TaI_[I/I;I o OIIK-1.2,
cmbicn  ['eomerpuueckuii p y y OIlK-1.3
o 3aHATHIO, pemennto /13 Ned
U MEXaHWYEeCKHH CMBICT
. - BBINIOJIHEHNE
npousBogHoil.  IIpaBuia
TUQPepeHIIUPOBaHUS | I3 Nod
P P «IIponsBoanas.
TabJIHLa TPOU3BOIHBIX
Brruncienuey,
- COCTaBJICHHE
y4eOHOH KapThl
«IIpousBoaHas»
- IOATOTOBKA K
NPaKTUYECKOMY
3aHATHIO, KOHCYJIbTAIH T10
4.2 NuddepenuupoBanme - BBIIIOJIHEHHE pewenuo M3 No4,
HESBHO 3a/IaHHBIX, N3 Ned IIposepka /I3 Ned OINK-1.1
napaMeTpUyYEeCcKH 1 1 «IIpousBosHas. «IIpousBosHasi. OIK 1'2’
3aJaHHBIX (hyHKUUH. Brrancnenney, Brrancnenney, OITK 1' 3’
Jlorapudmuueckoe - COCTaBJICHHE yueOHas KapTa '
muddepeHInpoBaHNE y4eOHO# KapThl | (IPOEKT) 1Mo Teme —
«IIpousBonaHasy, 3anmra
- IOATOTOBKA K
samute /I3 Ned
- IOATOTOBKA K
NPaKTUYECKOMY
3aHATHIO,
- BBINIOJIHEHHE
N3 Ned - mpoBepka PI'P Ne 3
«IIpousBonHas «IIpousBonHas
BBICIIIUX BBICIIUX TIOPSIKOB.
4.3 IIpousBoausie i HODSLIKOB T I/momg Hﬁﬂ OIIK-1.1,
QG depeHIIHaIbl BHICIITUX 1 2,7 PAIKOB. P N OIIK-1.2,
[Mpunoxenus TIPOU3BOTHO,
MOPSIKOB . OIIK-1.3
MIPOU3BOTHONY, - yueOHas kapra
- COCTaBIICHUE (IpoexT) mo Teme —
yueOHOH KapThl 3ammra
«IIpomsBomHas),
-IIOITOTOBKA K
KOHTPOJIbHOU
pabote
4.4 OcHOBHBIE TEOPEMBI - OJTrOTOBKA K
i hepeHIaIbHOTO MIPaKTHYECKOMY
WCUUCIICHHS: TEOpEMBbI 3aHATHIO,
®Depma, Pous, - BBITNIOJTHEHUE
Jlarpamxa, Kormm. N3 Ned, AKP Nod OIlK-1.1,
dopmyna Teiinopa. 1/11 2,5 - COCTaBJICHHE - OIIK-1.2,
. . «IIponsBoaHas»
Dopmyna Teiinopa. y4eOHOH KapThl OIIK-1.3
IIpumenenue «[IpousBogHas»,
MPOM3BOTHBIX npu -IIOITOTOBKA K
BBIYMCIICHHUH  MPEJETIOB. AKP Ne4
IIpasuso Jlonurans «IIpousBoaHas»




- IIOATOTOBKA K

4.5 HUccnenosanue MPaKTUYECKOMY
(QyHKIMH C  TOMOIIBIO 3aHATHIO,
QG depeHInanIbHOro - BBITIOJTHCHHE
ucuncnenus.  [IpusHakm N3 Ned IIposepka /I3 Ned
3HAKOIIOCTOSHCTBA, «IIpumenenue «IIpumenenune
BO3pacTaHusl U yObIBaHHMS, MIPOM3BOJHOM /Uil | MPOM3BOJIHOM IS
BBIITYKJIOCTH u HCCJICIOBAHMS HCCJICIOBAaHMS OIIK-1.1,
BOTHYTOCTH (DYyHKIIMH Ha 1 1 2,4 (yHKUNH 1 GbyHKUUH 1 OIlK-1.2,
MIPOMEXYTKE. MOCTPOCHHUS MIOCTPOCHHUS OIIK-1.3
OKCTpeMyMbl  (DYHKIIHIA. rpapuKoB, rpaduKoB,
Haxoxnenue - COCTaBJICHUE IIpoBepka yueOHOU
HAMMEHBILIETO u y4eOHOH KapThl KapThl
HauOOJBIIETO  3HAYCHHUHI «IIpousBoaHas
(YyHKIIMM Ha 3aMKHYTOM TP IOCTPOCHUH
MIPOMEKYTKE rpaduka
GbyHKIUN»
Hroro mo pasneny 6 6/11 | 10,6
Hroro 3a cemectp 36 36/12,61| 34,1 3a4éT
5. WHTerpanpHOE HCYHCICHUE
(yHKUMH OJHO# IepeMEeHHBIX
- MOJITOTOBKA K
MPaKTHYECKOM
5.1 ITepBooOpazHast p y
3aHATHIO,
(dhyHKUUS.
Heonpenenennsrit * BRITIOJHCHHC
HHTCIPAL 1 E10 OCHOBHBIE N3 Ne5 - KOHCYJIbTAIMU IO OIlK-1.1,
P 2 2 2 | «Heompenenennst | pemenuro M3 No5, OIIK-1.2,
CBOMCTBA. Tabmuma o
W UHTETPAI, - mpoBepka NJI3 Ne5 OIlK-1.3
HEONPEeEICHHBIX
- COCTaBJICHHE
HUHTErPAJIOB OT OCHOBHBIX N
AJIEMEHTapHBIX (QyHKIMH yaebHO# KapThl
P y «MeTtoibI
WHTETPUPOBAHUS
- MOJITOTOBKA K
MPaKTHYECKOM
5.2 OCHOBHBIE METOJbI P y
3aHATHIO,
HHTETPUPOBAHUS:
- BBINIOJIHEHHE
Metonas!
HEIOCDECTBEHHOTO N3 Ne5 - KOHCYJIBTAIUH TI0 OIIK-1.1,
HHTerH oBAHMSL 2 2 2 | «Heompenenennst | pemenuro M3 No5, OI1K-1.2,
PHp ’ U MHTETpa, - mpoBepka MJI3 No5 OIlK-1.3
WuTerpupoBanue
. N 2 - COCTaBJICHHE
3aMEHOW TEePEeMEHHOH H N
y4eOHOH KapThl
0 YacTAM
«Metoabl
WHTETPUPOBAHUS
- IOATOTOBKA K
NPaKTUYECKOMY
3aHATHIO,
- BBHINIOJIHCHHE
N3 Ne5
«HeomnpeneneHHbI - KOHCYJILTAIIH IO
5.3 OcHOBHBIE METOIBI . P pemrenuto U3 Ne5,
HHTETPUPOBAHUS: 1 uHTerpai, - mpoBepka MJI3 Ne5 OIK-1.1,
PHp ’ 2 221 2 - COCTaBJICHHE poBep - OIIK-1.2,
MNurerpupoBanne N - AKP Ne5
alMOHAIBHBIX Ipo0ei YdCOHOIH KapTEI «HeomnpeneneHubit OIK-1.3
p P «MeTob! P
HHTErpa
WHTETPUPOBAHHUS
- IOJITOTOBKA K
AKP No5
«HeormpeneneHHsl

W UHTErpam




- IIOATOTOBKA K

MIPAKTUYECKOM
5.4 OcHOBHBIE METOJIBI P y
3aHATHIO,
MHTETPUPOBAHUS:
Viserpuposatie - BBINIOJIHEHNE - KOHCYJIbTAIUU 1O
TOHIOHOMETPHUICCKHX W3 Ne5 peuennro U3 Ne5, OIIK-1.1,
p P 2 2 2 | «Heompenenennsi | - mpoBepka M3 Ne5, [ OINK-1.2,
BBIPa)KEHHH. N .
W MHTETpAI, - MpOBEpKa y4eOHOMH OIlK-1.3
Unrerpuposanmue
- COCTaBJICHHE KapThl
UPPAMOHATBHBIX .
N y4eOHOH KapThl
BBIpaKEHHH
«Metoasl
HMHTETPUPOBAHUS»
5.5 OnpeneneHHbIi
UHTErpall. - HOATOTOBKA K
3agava BBIYHCIICHHS MIPAKTUYECKOMY
IUIOIIAIN KPUBOJIMHEHHON 3aHATUIO,
Tpamemuu M Jpyrue - BBINIOJIHEHHE
3a/a4d, MOPHUBOIAIINE K N3 Ne5
MOHSTHIO OIPEIETICHHOTO «OrmpenienieHHbI | - KOHCYJIbTAINH T10 OIIK-1.1,
HHTETpaIa. dopmyna 2 221 2 uHTerpan u ero | pemenuto NJ3 Ne5, OIlK-1.2,
Herorona-Jletibnumna. OPUWIOXKEHU», | - mpoBepka M3 NeS OIIK-1.3
CBoiicTBa OnpeeIeHHOro - COCTaBJICHHE
UHTErpaa. y4eOHOI KapThl
CymiecTBoBaHue «IIpunoxenwust
epBooOpa3Hoil OIIPEIETIEHHOTO
HENPepbIBHONH  (DYHKIHU. MHTETpaNa»
3aMeHa TIEPEeMEHHOH W
- IOATOTOBKA K
NPaKTUYECKOMY
3aHATHIO,
- BBINIOJIHEHHE
U3 Ne5
«OnpeeneHupii | KOHCYJILTAIH IO
P pemmenmio U3 Nes,
HHTETpaI U ero
TIPUJIOKEHUSD - mposepka MJI3 Nes,
5.6 HecobcrBennsie P > |- nmpoBepka xoncrekra| OIIK-1.1,
WHTErpaJIb: 2 2 2,2 «CsolicTBa OIIK-1.2,
CaMOCTOSITETIbHOE
IIpusHaku cxonuMoCTH HECOOCTBEHHBIX OIIK-1.3
n3ydyeHue
HTODATY DL HHTETPaJIOB.
PaTYphL: [Tpusnaku
KOHCIEKT
. CXOIMMOCTHD
«CsolicTBa
HECOOCTBEHHBIX
WHTETPaJIOB.
[Ipusnaku
CXOJIUMOCTH»
Wroro no pazgeny 12 12/41 | 12,2
6. HuddepennuansHoe
WCUHCIICHHE byHKIMIT
HECKOJIBKHX MIEPEMEHHBIX
CaMOCTOSTETbHOE
n3ydeHune
6.1 TIlomstme  OHIIL JUTEepaTypsl 110
IIpexen u HEMPEPHIBHOCTH TeMe: HallhCaHue
OIIK-1.1,
OHII. OcHoBHbIE KOHCIIEKTa
CBOWCTBa byHKIMT 2 2 2 «OCHOBHBIE - mposepka koncnexra | OIK-1.2,
YHICHHI, . OIK-1.3
HETPEPHIBHBIX B CBOICTBa
3aMKHYTOH o0nactu GbyHKINH,
HETPEPHIBHBIX B
3aMKHYTOM

obmacTu»




6.2 YacTHbIe

- IIOATOTOBKA K

MIPOM3BO/IHbIE u MIPAKTUYECKOMY
MPON3BOHAS o 3aHATHIO,
HAaIpaBJICHUIO. - BHNONMHeHHE | O hCY/IPTHPOBAHNC
Tubdepenmmpyemsre W3 Ne6 o pemennto NJ13 OIIK-1.1,
2/21 Ne6, OIIK-1.2,
¢ynkunu.  KacarenbHas «HactHble
IJIOCKOCTh M HOpMallb K IIPOU3BOIHBIEN - IpoBepxa OIIK-1.3
> | BemoHeHUS 3 Nob
MTOBEPXHOCTH. - COCTaBJICHHE
l'eomeTrpudeckuii  cmbIch y4eOHOH KapThl
muddepennunana. «®HIT»
- HOATOTOBKA K
6.3 [TpousBogHas MIPAKTUYECKOMY | - KOHCYJIETUPOBaHUE
CIIOKHOU (dhyHKINH. 3aHSTHIO, o pemennto 1/13
YacTHble NPOU3BOAHBIE U - BBINIOJIHEHNE Ne6,

OIIK-1.1,
mudhepeHnransl BBICIINX 2 N3 Ne6 - IpOBEpKa OIK-1.2
MOPSIIKOB. «HactHble BoinosiHeHus /13 OHK-ll 3’
Juddepenuupoanue MIPOM3BOIHEICY, Ne6, '
HESIBHO 3aJJaHHBIX - COCTaBJICHHE - IpOBepKa y4eOHOMH
(hyHKIMH y4eOHOH KapThl kaptel «OHII»

«DHII»
- IOATOTOBKA K
MIPaKTHYECKOMY
3aHATHIO, - KOHCYJIbTUPOBaHUE
- BBITIOJTHEHHE o pemennto 1/13
N3 Ne6 Neb,
«OKCTpeMyM - IpOBEpKa
CDHII)'I» g BLIHO.]'III)-IeHI/II;I nas3 OIK-11,
6.4 Dxcrpemymbr OHIT 221 ’ OIlK-1.2,
- COCTaBJICHHE Ne6, OIK-1.3
y4eOHOI1 KapThl | - mpoBepka y4eOHOMH '
«®DHIT», kapTel «OHID»,
- MOATOTOBKA K - AKP Ne6 «®DHIT:
AKP Ne6 «OHIT: |auddepentmpoBanmer»
nudhepeHInpoBa
HHE
HWroro no pazngeny 8/41
7. VIHTErpanbHOE HMCUHCIICHHE
GbyHKIMT HECKOJIbKUX
nepemeHHbIx (OHIT)
- MOJITOTOBKA K
MIPaKTHYECKOMY
3aHATHIO,
7.1 [IBoitHO# mHTErpanm u - BBITIOJTHEHHE
€ro OCHOBHBIE CBOICTBA. N3 Ne7
Caenenne JBOMHOTO «Kparnbie - KOHCYJIbTallUH 110
UHTErpajlia K IOBTOPHOMY UHTErpalibly, pemenuro U3 Ne7, OINK-1.1
uHTEeTpalry. Teopema o 2 - - mpoBepka MJI3 Ne7, OHK-l:Z’
cpeaHeM 3HAYCHUU. CaMOCTOSITENILHOE | -[IPOBEPKa KOHCIIEKTA OHK—1.3’
3ameHa NepeMEHHBIX, n3ydyeHue «CBoiicTBa JBOMHBIX U
nepexoa B JIBOWHOM JUTEPATYphl: | TPOMHBIX UHTErPaIOB)»
UHTETpale K IOJSPHBIM KOHCIEKT
KOOPAMHATAM «CsoiicTBa
IBOMHBIX U
TPOMHBIX
HHTETPAIOB»
7.2 TpoiiHOW WHTErpai u
€ro cBoiicTaa.
Caenenue TPOHHOTO - IOJITOTOBKA K
UHTErpajia K TOBTOPHOMY MIPaKTHYECKOMY
HHTETpaly. 3ameHa 3aHSTHIO, - KOHCYJIbTAIlUH 110 OIlK-1.1,
MEPEeMEHHBIX, IEepexoa B 2 - BBINIOJITHEHHE pemennto 13 Ne7, OIIK-1.2,
TPOHHOM  MHTerpaje K W3 Ne7 - mpoBepka I3 Ne7 OIlK-1.3
LHMITHHIPUYECKUM u «Kparnbie
chepuieckum HHTETPajbh»

koopauHataMm. [lonsite o
MHOTOKPATHBIX




- BBIIIOJTHCHUEC

W13 Ne7
«Kparubie
7.3 TeoMerpuueckue | - mpoBepka 1, 0
MexaHHerfecinz Fee MHTCTpalbD?, - np(z)Beep Ka i%ijo; OIK-1.1,
[IPUIOKEHHUS KpaTHBIX 2 2/2u 2 - COCTABIICHAC 1 I;LI «I;I PI?IO)KCHI/ISI OIIK-1.2,
p P y4eOHO KapThl P P OIIK-1.3
HHTErPaJIOB KpaTHBIX HHTETPAJIOBY
«ITpumnoxenus
KPaTHBIX
HWHTETPAJIOB»
HUroro no pazneny 6 6/21 6
8. DIIEMEHTEI TEOPHUH
YUCJIOBBIX M (DYHKIIMOHAIBHBIX
8.1 TIloHsTHE YHCIIOBOTO
psna. ITousarue - IIOJATOTOBKA K
XOJIUMOCTH sI1a. MPAKTHYECKOM
CHOIiHaEE CXO, I/IMIZ)(f’LFI/I b 3aHHTiICIOO Y - KOHCYJIbTAIlIH 10 OIIK-1.1,
3HI;K0HOJ'IO)KI/IT6J'H;HHLIX 4 4 2 - BI)IHOJ'IHCI-;I/IG pewenuio M3 Ne8, OIIK-1.2,
- mpoBepka U, 0 T1K-1.
PAIOB. W13 Ne8 posepka MJI3 N8 | O 3
3HaKOMEPEMEHHBIC PSIbI. «YHUCTIOBBIC PSIIBIY
Py JleiiOnuma
8.2 OCHOBHBIC TOHSATHS
TEOpHH (PYHKIIHOHAIHHBIX
PAIOB. CXOIMMOCTb.
PaBrOMepHAas
CXOJIHMMOCTh
(hYHKIIMOHAIBHOTO  psifa.
HenpepbIBHOCTS,
nppepeHIMpyeMOCTs |
s bepenupy - IIOJATOTOBKA K
HHTETPUPYEMOCTh CYMMBI PAKTHIECKOM
(hYHKIIMOHAIBHOTO psizia. p SAHSTHIO y - KOHCYJIbTAIMU IO OIIK-1.1,
CreneHHbIE PAIBL. 4 4/0,61 2 ) BLIHOJ'IHCI-;I/IC pemenuto M3 Ne§, OIIK-1.2,
Teopembr Abens. Pamnyc VI3 NeS - mpoBepka NJI3 Ne8 OIlK-1.3
CXOJIUMOCTH. -
«YHUCIOBBIC PSIIBI
HenpepsiBHOCTS,
muddepeHpyeMocTs U
HHTETPUPYEMOCTh CYMMBI
CTENEHHOTO psijia.
Psan Teilinopa.
Paznoxxenue B pan
MakopeHa OCHOBHBIX
SJIEMEHTapHBIX (YHKIHUI.
8.3 OcHoBHBIE 3amaun
- IIOJTOTOBKA K
rapMOHHYECKOTO aHaJM3a.
NPaKTUYECKOMY
OpTOroHaNbHBIE CHUCTEMBI
P — 3aHATHIO, - KOHCYJIBTAIUH TI0 OIIK-1.1,
TyHmHOl\"IeT ecKast 2 221 2 - BBITIOJTHEHUE peuwennro M3 Ne§, OIIK-1.2,
P pHHe N3 Ne8 - mpoBepka NJI3 Ne8 OIlK-1.3
cucreMa (QyHKLUI.
«DyHKIIMOHATIBH
Pag  ®ypre. Ilpusnaku
BIE PSIIBD)
cxoaumocTH psnoB Dypse
HWroro no pazaeny 10 10/2,61| 6
Uroro 3a cemectp 36 36/12,61| 32,2 JK3aMeH

9. OOBIKHOBEHHbBIE

JuddepeHnnaibpHbIe




9.1 OOBIKHOBEHHEIE

muddepeHnnaibHbe - IOJITOTOBKA K
YpaBHEHHS HIEPBOTO IIPAKTHIECKOMY
MopsZIKa. OcHOBHbIE 3aHATHIO,
ompexnenenus. YacTHoe U - BBINIOJTHEHNE
oOriee pelIeHue. N3 N9 - KOHCYJIbTUPOBaHUE
WuTterpaibHble  KpHBEIE. «OO0bIkHOBEHHBIE | TO pemennto M]3 OIlK-1.1,
I'eomeTpuyeckuii  cmbIca 2/21 Y neporo Ne9, OIIK-1.2,
QG depeHInanIbHOro MOPSIKAY, - IPOBEPKA OIIK-1.3
ypaBHEHHUS MIEPBOTO - coctaBinenue | BoimonHeHus /I3 Ne9
MopsiZIKa. y4eOHOI KapThl
Meronpt perienus «1Y mepBoro
TuddepeHInaIbHbIX MOPSI/IKA: THITBI U
ypaBHEHH HIEPBOTO METOJIBI PEIICHUSD»
nopsijika
- HOATOTOBKA K
MIPAKTUYECKOMY | - KOHCYJIETUPOBaHUE
3aHSTHIO, o pemennto 1/13
- BBIITOJTHEHHE Ne9,
N3 Ne9 - TIpOBEpKa
9.2 ay BBICIIIMX «OOBIKHOBEHHBIE BhInosHeHus /13 OIIK-1.1,
MOPS/IKOB, CBOJSIIUECS K 2 Y nepBoro Ne9, OIIK-1.2,
MIEPBOMY MOPSIAKAY, - 3ammra UJI3 Ne9, OIIK-1.3
- COCTaBJICHHE - MpoBepKa y4eOHO
yueOHoit kapThl | KapThl «/IY nepBoro
«1Y mepBoro TOPSIIKA: THUTIBI U
MOPS/IKA: THITBL M |  METOJIbI PEIICHHS»
METOJIBI PEIECHUSD»
9.3 JIuneiinbie
muddepeHInaIbHbIC
- MOJITOTOBKA K
ypaBHEHHsI N-TO TOpsIKA.
N MIPaKTHYECKOMY
Jluneitnoe  omHOpOIHOE
3aHATHIO, - KOHCYJIbTUPOBaHUE
ypaBHEHHE.
DyHIAMeHTATbHAT - BBIIIOJIHEHUE o pemernto MJ13
N N3 Ne9 «JIHAY Ne9,
cucrema pELICHU.
BBICIIUX TTOPS/IKOB - MpoBepKa
Onpenenurensd
BpoHcKoro C TIOCTOSTHHBIMU BeinonHenus M3
) . ko3 durmeHTamu Ne9, OIIK-1.1,
HeoxnopoxHoe nmHelHOE .
4 . Cucremsr [1V», | - mpoBepka yuebHOI OIlK-1.2,
ypaBuenue (JIHAY), Bua
- COCTaBJIEHUE kaptel «JIHY OIlK-1.3
obmero pemenus. Meron N
y4eOHOM KapThl | BBICIIHMX MOPSIIKOB C
BapualK POU3BOJIBHBIX
«JIHJLY BbICIIHX MOCTOSIHHBIMU
MIOCTOSIHHBIX. b
TIOPSIIKOB C K03 GUIHUEHTaMU:
KommnnekcHsie yncna. PAR u
JuEcHHOC yDABHCHHS ¢ MOCTOSIHHBIMU METO/IbI PEILICHUSD,
koaduruentamu | - AKP No7 «OJTY»
MOCTOSIHHBIMH
: METOJIbI
ko3 durpeHTamu. A
peLIeHUsD
XapaKTepucTHYECKOE

YpaBHEHUE. Ob6mee




- IIOATOTOBKA K

MIPAKTUYECKOMY
3aHATHIO,
- BBINIOJIHEHNE
N3 Ne9 «JIHAY
BBICIIHX MOPSAKOB
C MIOCTOSTHHBIMH | - KOHCYJIbTHPOBaHHUE
9.4 Metoapl peleHHs kod¢¢unuentamu | 1o perrenuto U3
CHCTEM . Cucremsr IV» Ne9, OIIK-1.1,
TuddepeHInaIbHBIX 4 4 6 - COCTaBJICHUE - IPOBEPKA OIIK-1.2,
ypaBHEHHI (2-ro y4eOHOH KapThl BeinosHeHus U3 OIlK-1.3
nopsiiKa) «JIHAY BbICIIHX Ne9,
MTOPSITKOB C - 3ammta U3 Ne9
MTOCTOSTHHBIMHU
ko3 dumenTamu
: METO/IbI
pelIeHHS.
Crtpykrypa
o01Iero pereHus»
Hroro no pazaeny 12 1221 | 24
10. DeMeHTHI TEOpUH
BEPOATHOCTEN
- IOATOTOBKA K
NPaKTHIECKOM
pa ccroMy OIIK-1.1,
10.1 DneMeHTbI 2 2 6 3aHATHIO, - KOHCYJIbTHPOBAHUE OINK-1.2
KOMOMHATOPUKH - BBITIOJTHCHH T ICHH '
OMOHHATOP OJIHEHHE o pemenuro /13 OIK-1.3
JIOMAITHETO
3agaHus
10.2 CrnyyaiiHbie
COOBITHSL. OcHOBHbIE - MOJITOTOBKA K
- KOHCYJIbTUPOBaHHE
TIOHSITHSL. Anrebpa MIPaKTHYECKOMY
U no pemenuto NJ13
coonIThii. Knaccuueckoe, 3aHATHIO, NelO OIIK-1.1,
TeOMETPUUYECKOe u 2 2 6 - BBIMOJIHCHHE - 6Be’Ka OIIK-1.2,
CTaTUCTHYECKOE N3 Nel0 POBEP OIlK-1.3
BeImostHeHUA U/J[3
ornpeeseHHus «Teopust NelO
BEpPOSTHOCTH. BEPOSITHOCTEW» -
AKcHoMaTHKa TEOpUU
- MOJITOTOBKA K
MIPaKTHIECKOMY
10.3 TeopeMsl CIOXEHHS 3aHATUIO, - KOHCYJIbTUPOBaHNE
U YMHOXEHHS. Y CIOBHAs - BBIIIOJIHEHUE o pemennro M/13
BeposTHOCTb.  Dopmyna N3 Nel0 NelO, OIlK-1.1,
MOJTHOM BEPOSATHOCTH W 2 2 6 «Teopus - IpoBepKa OIlK-1.2,
¢dopmyna Baiieca. Cxema BEPOSITHOCTEHY, BhInosHeHus1 NJ13 OIlK-1.3
Beprymnu, npuOamKeHus -TIOATOTOBKA K NelO,
Jlannaca u Ilyaccona AKP Ne8 - npoBepka AKP Ne§
«Ciyuaiinble
COOBITHS»
10.4 Crrydaiinbie
BEJIMYUHEBL. J[UCKPETHBIE U
o - IOJITOTOBKA K
HETpEePBIBHBIC CITy4YaiiHbIC - KOHCYJIbTUPOBaHUE
MIPaKTHIECKOMY
BEJINYUHBL. Pan o pemenunto NJ13
acrpenesieHust, QyHKIHS 3aHATHIO, Nel0 OIK-1.1,
p ’ 2 2/21 6 - BBIIIOJTHEHHE 7 OIIK-1.2,
pacnpeneneHus u VI3 NelO - IpOBEpKa OIK-1.3
IJIOTHOCTb. «Teo ;15[ BeITIoJTHeHMS 13 '
Maremaruueckoe pH NelO
BEPOSTHOCTEI»
OXHIaHUEe W JHUCIepCus,
HayaJIbHBIC "
- IOJITOTOBKA K
105 N3BecTHBIE A - KOHCYJIbTUPOBaHUE
acIpefieNieHuss U HX TPAKTITICCKOMY no pemenuto UJ13
Encnosme 3aHATHIO, Nol0 OIIK-1.1,
U — 2 2/21 6 - BBINIOJIHEHNE - (_>Be’ <a OIIK-1.2,
PaxTep : W13 Nel0 POBCP OITK-1.3
HopmansHnoe BoinosiHeHus U3
«Teopus
pacnpeneneHue NelO

BEPOSTHOCTEW»




- IOATOTOBKA K

- KOHCYJIbTUPOBaHUE
10.6 3akoHBl OOJBIIMX MIPaKTUYECKOMY
o pemennro 1/13
uyucen. HepaBeHCTBO U 3aHSTHIO, Nel0 OIIK-1.1,
Teopema YeObIména. 1 2 1,5 - BBIIIOJTHEHHE ) np(;Bei)Ka OIIK-1.2,
EHTpaJIbHasl TpelieNbHas A3 Nel0 OIIK-1.3
Henrp e A BeimosHeHus /13
TeopeMa «Teopus NelO
BEPOSTHOCTEN» -
10.7 MHoromepHbIe - IOJITOTOBKA K | - KOHCYJIbTUPOBaHHE
CITyJaifHbIe BEJTMYMHBI. TIPaKTUIECKOMY o pemennto 1/13
DyHKINUU pacTIpe/IeIIeHHUS, 3aHSITHIO, Nel0, OIIK-1.1,
CBOMCTBA. YucioBele 1 221 1,6 - BBIIIOJTHEHHE - IpoBEpKa OIIK-1.2,
XapaKTEPUCTHUKH. A3 Nel0 BoinosiHenus /13 OIIK-1.3
DneMeHTHI TeopHuH «Teopus NelO,
KOppeJsLNn BEPOSATHOCTEIN 3amuta UJI3 NelO
Hroro no paszzeny 12 14/611 | 33,1
11. DNeMeHThI
MaTeMaTHYEeCKOH CTaTHCTHKH
- MOJITOTOBKA K
11.1 OcHOBHEBIC TMOHATHS, a
MIPaKTHIECKOMY | - KOHCYJBTAIMH I10
reHepabHas
COBOKYITHOCTD H BHIGODKA 3aHSTHIO, pewenuto U3 Nell,
CratneTaeckie o eHKI/i - BeIMONTHeHUe | - mpoBepka M3 Nell | OIIK-1.1,
HADAMETOB H 2 221 3 N3 Nell «IlepBuunast OI1K-1.2,
P P «IlepBuuHast o0OpaboTka OIlK-1.3
pacnpeneneHus..
00paboTka pe3yabTaTOB
Toueunsle u
pe3yIbTaTOB SKCHEPHUMEHTa»
MHTEpPBaJIbHbIE OLEHKH
IKCIIEPUMEHTA
- MOJITOTOBKA K
MIPAaKTHIECKOM - KOHCYJIbTalllH 10
11.2 JloBepuTenbHbIC P Y Y !
— s 3aHSTHIO, pewenuto U3 Nel2,
APAMETDOB HODMAILHOIO - BeIMOJTHeHUE | - poBepka M3 Nel2 |  OIIK-1.1,
P P P 2 2/21 3 N3 Nel2 «YucnoBsie OIIK-1.2,
pactpenenenus. Ilonstue
«Yucnossle XapaKTEePUCTUKH OIlK-1.3
0 KPHUTEPUSX TPOBEPKH
XapaKTePUCTUKH reHepaTbHBIX
CTaTUCTHYECKUX THIIOTE3
TeHepaJIbHBIX apameTpoB)
apaMeTpoBy
- MOJITOTOBKA K
11.3 Kpurnueckas A
MIPaKTHYECKOMY | - KOHCYJBTAIMH I10
obJacTs, YpOBEHb
3aHATUIO, pemenuro I3 Ne9,
SHAUHMOCTH,  MOIUHOCTE - BBIIOJIHEHHE - BeimoaHenue /13 OIIK-1.1,
KpHUTEpPHUS. Kpurepuii 4 2/0,61 3 OIlK-1.2,
N3 Nel3 Nel3 «IIpoBepka
cormacus Ilupcona nis OIlK-1.3
«IIpoBepka CTaTHCTHYECKUX
THIIOTE3Bl O HOPMAJIbHOM
CTaTUCTHYECKUX THIIOTE3»
pacripeneseHun
THIIOTE3»
- IOATOTOBKA K
11.4 @yHKIHOHATBHAS MPAKTHYECKOMY
3aBHCHMOCTh u 3aHATHIO, - KOHCYJIbTallH 110
perpeccus. Kpussie - BeinosiHeHue | pemenuro M3 NelO,
perpeccun. Bu10opouHBIit A3 Nel4 - Beinosinenue MJ13 OIK-1.1
KO UITUCHT «BrrsicHeHNE °14 «BrrsicHeHUE )
ohut 4 4 4 N » OIIK-1.2,
KOppEJISIHH. KOPPEJSILIMOHHON KOPPEISILIMOHHON OIK-1.3
Omnpenenenue 3aBUCHMOCTH 3aBUCHMOCTH '
napaMeTpoB  JIMHEHHOU HU3MEPUMBIX HU3MEPUMBIX
perpeccun METOJIOM TPU3HAKOB MPU3HAKOBY»
HAMMEHBIIINX KBAJ[PATOB reHEPaIbHOM
COBOKYITHOCTH
Hroro no pazaeny 12 10/4,611 | 13
Wroro 3a cemectp 36 36/12,61| 70,1 320
108/37, 3a4€eT, DK3aMEH, 3a4eT
Uroro no pucnumiuze 108 136,4 ’ 2
8U C OIICHKOH




5 O0pa3oBaTejibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOIO MOAX0/Ja IPEyCMaTPUBAET HCII0JIb30BAaHUE B yUEOHOM
npolecce AaKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEJNCHHUS 3aHATHH B COYETAaHUH C
BHEAYJUTOPHOU paboTON ¢ 1eabio GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
obyuaromuxcs. CormacHo 1. 34 Tlopsigka opraHW3aliyl M OCYIIECTBICHHS JCATCIBHOCTH IO
o0Opa3oBaTelbHBIM IIporpaMMaM OakajlaBpuata BeIclIero oOpa3oBanus (yTB. npukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeieHUH y4eOHBIX 3aHATHH 00ECIIeUUBACTCS Pa3BUTUE Y
00y4aroIyXxcss HaBBIKOB KOMaHIHON paboOThl, MEXKIMYHOCTHON KOMMYHUKAIMM, MPUHATUSL
peLICHN, JUACPCKUX KadyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodecCHOHATIBHOM JesITEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTenei.

BriOupast Ty ninM MHYI0 TEXHOJOTHIO paboThl C 00ydYalOIIMMHUCS, HEOOXOIMMO UMETh B
BUAY, 4TO Hanbonblero 3¢dexra oT ee MPUMEHEHHUsS] MOKHO JOCTHYb, €CIIM YUYUTBIBATh LEJIU
o0pa3oBaHMs, HA pEAM3AIHUI0 KOTOPHIX MOJDKHA OBITh HampaBieHa n3Oupaemasi TEXHOJOTHS,
CO-ZIep’KaHue, KOTOPOE MPEACTOUT IepeiaTh 00YUArOIUMCS C €€ IIOMOLIbIO, a TAK)XKE YCIOBHUS, B
KOTOPBIX OHa OYJIE€T UCIIOJIb30BAThCSI.

B nameii paboTte Mbl HCIIOIB3YEM CIIEIyIOILEE.

1. TpamumuonHsle oOpa3oBaTeNbHbIE TeXHOJOTHH. OpraHm3anus 00pa30BaTEIHLHOTO
npolecca, OpeArnonaraeT MNpsAMyI0 TPaHCISILMIO 3HAHUW OT HpenojaBarelis K CTYJIEHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MIUIIOCTPATUBHBIX METOJOB OOYy4YeHHS).
VYuebHas NesITeabHOCTh CTYJCHTa HOCUT B TAaKMX YCJIOBHUSX, KaK IPABUJIO, PENpPOAYKTHUBHBIN
Xapakrep.

®opMbI yUeOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marephaia B
JUCLUIUITMHAPHOM JIOTHKE, OCYILECTBIIIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- IPAaKTUYECKOE 3aHATHE, TOCBSIICHHOEC OCBOCHUIO KOHKPETHBIX YMEHHI M HaBBIKOB IO
IPEIOKEHHOMY allTOPUTMY.

2. Texuomornum mnpoekTHOro oOy4eHHs. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOIO PELIeHUs MPOOJEMHOHN 3a7adM WM BBIOJIHEHUS
yuebHoro 3aianus. [IpoekT npeanonsaraer COBMECTHYIO yUeOHO-TIO3HABATEIbHYIO I€ATEIbHOCTh
IpYyMIbI CTYIEHTOB, HANPaBJIEHHYIO Ha BBIPA0OOTKY KOHLEMIMH, YCTAaHOBJIEHHUE LeNiel U 3a1ad,
(GOpPMYIHPOBKY OXKHUIAEMBIX PE3yJIbTAaTOB, OIpPEIENICHHE NPUHINWIOB W METOAMK pEIICHUs
MOCTaBJIEH-HBIX 3aJla4, IUJIAHWPOBAaHUE XOJa pPabOThl, MOMCK JOCTYNHBIX W ONTHMAJbHBIX
pPecypcoB, MOATANHYIO pEaTU3alli0 IJjaHa paboThl, MPE3EHTAIMI0 PEe3yiIbTaToB padOThI, MX
ocMbIcieHne U peduiekcuto. [IpumensieTcss B OCHOBHOM JUIsl TEPeX0/a KOMIETEHIIMM Ha YPOBEHb
BJIQ/ICHUS.

OcHOBHbIE TUIIBI IPUMEHAEMBIX HAMU B 00pa30BaTENIbHON 1€ATEIIEHOCTH TPOEKTOB:

WccnenoBatenbckuii MNpPOEKT — CTPyKTypa NpuOmmkeHa K @opmaTy HaydyHOTO
UCCIIEIOBaHMs  (JI0Ka3aTeIbCTBO AKTYaJbHOCTH TEMBI, ONpEAEJIeHHEe Hay4yHOW MNpoOsIeMBl,
npeaMera M OObEKTa HCCIEAOBaHUSA, LeNiell W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIBUYKEHUE
TUIOTE3bl, 0000IIeHne pe3ybTaToOB, BBIBOJBI, 00O3HAYEHHE HOBBIX Mpobiem). PesymbraTom
ABIIseTcs yueOHas KapTa 110 MOAYJIIO Hallei o0pa3oBaTeIbHON IPOrpaMMBI.

TBopueckuil NpoekT, NpennojaraloiuMi B OTIMYHE OT NPEIbLAYIIEro, KOHEUHBIH
IOPOAYKT B CIEAYIOUIMX BapuUaHTaxX — ra3era K MCTOPUYECKH 3HAYMMOMY «MaTeMaTHYECKOMY»
coObITHIO (Tpa3aHuK yucna «[lm» u T.1.); «MaTemMaTudeckas» OTKphITKa (CBOEro poaa yueOHast
KapTa, TOJbKO He(hopMalbHO, KpacOYHO OpOpMIIEHHAs; BUACOPOIHK « S Hayuy Bac pemarsb ...» U
T.IL.

WudopManMoHHBI MPOEKT — y4eOHO-TIO3HABATENbHASI JICATENEHOCTE C  SIPKO
BBIpa)KEHHON 3BPHCTUYECKOI HAPaBIEHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTU3aIs HHPOpMaLuu
0 KakoM-TO 00BEKTe, 03HAKOMJIEHHE YYaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMel, ee aHaIu3 U
0000111eH1E 1, HAKOHEL], IPE3eHTAINs 110 IPAKTUYECKOMY MPUIIOKEHHIO).



4. HubopMallmOHHO-KOMMYHHUKAIIMOHHBIE 00Opa3oBaTeiabHble TeXHoyoruu. OpraHuszaius
00pa30BaTeNFHOrO Mpolecca ¢ MPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX IMPOTPAMMHBIX Cpel U

TEXHUYECKUX CpeACTB paboThl ¢ wuHbopmanueil (MHPOPMAIMOHHYIO Cpely YHHBEpPCHUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAuYeCKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4alomIuxcst

[To mucunmnze «MaTemaTuka» npeyCMOTpEHA ayJUTOPHAs U BHEAY AUTOPHAs
caMmocTosTeNbHas paboTa 00y4JaroIMXCsl.

Ay,HI/ITOpHaﬂ CaMOCTOATCJIbHAsA pa60Ta CTYACHTOB IIpEANoJIaracT peiCHUC KOHTPOJIbHBIX 3aJa4
Ha NPAKTUYCCKUX 3aHATHAX.

Ilpumepnuie ayoumopnuvie konmpovhule paoomut (AKP):

AKP Nel «Mampuuypwt, onpedenrumenu, CJ1Y»

3amauya 1. Haitaure npousBeeHrne MaTpUI]

2 4 -1y(1 1 -1 3
2 -1 1
0 3 7 2 -2 0 -2
00 -2/l1 1 -2 R/
1) - s 2) :
5
3|-(4 2 0
3) -1
3agaua 2. Beiuncnoute onpeaenuTens
2 -4 3
5 10 -

0 4 7

3anaua 3. Haiiqute oOpaTHbIe 111 MaTpHUII
1 0 O

(1 - 4} 2 5 -1
1) 3 2 1) 4 7 1 .
3agauya 4. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U
0) mo ¢popmynam Kpamepa; B) merogom ['aycca:
X + 3y + 2z = -1,
3X + 2y + 5z =

4x + 3y + 7 =

AKP Ne2 «Bexkmopuv»

1. TlocrpoiiTe Ha IIOCKOCTH BEKTOPHI a= (4;_1), b= (_ 2;5), €= (1;2). Haiinure nx
IHeitHy1o komGnHammo 28 +D+3C a) reomerpuuecky, 6) anamuTnuecky.
o a= (2;1;—3), b=(- 4;0;2), c=[L15-2) Haitre:

a) IIMHY BeKTOpa &, ero HanmpaBJISIOIIME KOCHHYCHI, OPT BEKTOpa & ;



5 a-b, ac, bc, (a+2)(3a-5b)
B) 5><5 éxé BXE (5+26)><(35—56);
y abc, (a+2cfsa-sb)c—2b)
3. 5=(1;4;—3)1 B=(3;_2;5), <_:=(3;—4; 2).HaﬁnHTe ILIOIIA/b APaILIENIorPaMMa,

IIOCTPOEHHOIO Ha BekTopax 4+ 2b y c-3b , U JUIMHBI €70 CTOPOH.

4. TIpoBepbTe, SBISIIOTCS JIU BEKTOPBL & (1;1;3), b = (3;0;_2), c=(-113)

KOMILJTaHAPpHbIMH.

5. Haiigure (321 + BXE - 25‘X6 - 56), eClu abc=5 .

AKP Ne3 «Ilpeoenvty

Beruucnute npenensr:

L lim x® +3x% +2x ) Iim(x—7)(x—3)(x—4)
C o2 X2 -x-6 Cones Bxtox? 411
3 dim X X ) g i 192
x| 2% -1 2x+1 x>-2 (X + 2)
1.4 1
S. Iirr(}(1—4x)3X 6. Iingxcthx 7. Iigno3x-1

8. MccnenoBars Ha HEMPEPHIBHOCTD

X—3ecmu x<0
f(x)=
5 ecw x>0

AKP Nod «Ilpouseoonan»

1. Haiinure nepByro MpoU3BOJHYIO OT (YyHKIUH:

2_
a) 1X= 1-25t%, 6) y=X°COS3X, B) y:w—&mgzx*'?’
y = arccosbt + 7, X raxsl

y Y= 5 2arctg(4x2 + 3x)_

2. CocraBbTe ypaBHEHHs KacaTenbHOil K kpiBoit XY =4 B rouke X =1,
3. Bebruucinure npubmmkeHHo Y =V x> +8 npu X = 1,09,

. cosdx-1
4. Beluucnute npenen no npasuwiy Jlonurans |Im—2.
x—0 (e4x _l)

AKP Ne5 «Heonpeoenennuiit unmezpaiy

. Haiitu Heonpeiesi€HHbIE HHTErPaIb:



- H COS X 5X_2
dx, 6) ISIn(3X+1)dX,B) jsmxe dx, r) Imdx,

XZ

X2 +5X — /X +2
a)I

X—3

-4 X, e X3_1dx,n) J'ﬁdx
X®+1 (x°—=4)

) _[—d ) _[xsin(Zx)dx,;«) jxarcsinxdx,s) I

Vx? —6x+13

AKP No6 «@HII: oughghepenuuposanuen

In(x?y)
y-x

1. HaiiTi 1 mocTpouTh 001aCTh ONpeAcieHus] QyHKIUA Z =

y

2. Haiitu yacTHble Mpou3BOAHBIE PYHKIIMN Z = X-arctg
1+x

> -
3. Haiitu npou3BOIHYO CIIOKHON QYHKIMH Z = X’y —y°X,rge X=UCOSV; y=usinv.

. 674 z . :
4. Haiitu npou3BoHbIE x 51 2— HestBHON (yHKimu €7 — X ysinxyz=0,
X y

5. Haiitu skcTpeMyM QYHKLMHK IBYX IepeMeHHbIX Z =4(X—Y)— - y2 .

AKP Ne7 «Obviknosennble Oughghepenyuanvhvie ypasnenun»

1. HaiiTi o6muii uaTerpan wiu odiiee pemienue quddepeHnaIbHOoro ypaBHeHHS IEPBOTo

nopsiaka (B mpuMepe 0) pemuts 3aaaqy Korn):
a) 20xdx—3ydy = 3x*ydy—5xy’dx,

' — Qi 2
6){)/ ycosx =sin2x
y(0)=-1

2. Haiitu o6miee permenne quddepeHITMaIbHOTO YPaBHEHHS:
a) y'"+2y" -3y =(8x+6)e",
6) y'—4y' +4y =e*(cosx+3sinx).
AKP Ne8«Cnyuaiinvie codvimun»

1. Ilo MumieHnu npousBoaUTCS TpU BeIcTpena. PaccmarpuBatotes codbitust A, B, C — nonaganue

IIpU [IEPBOM, BTOPOM U TPEThEM BhICTpeax. UTo 03Ha4aroT COOBITUS A+B+C,4AB+C,

2. B ypue 12 mapos. Cpenu 3Tux mapoB 3 6enbix U 9 yepHbIX. KakoBa BeposITHOCTH TOTO, 4TO
HayJlauy BbIHYTBIN 1Iap OKakeTcs OenbiM?

3. B pammoctynuu tpu mukpodoHa. s KaxkI0ro U3 MepBbIX ABYX MHUKPO(GOHOB BEPOATHOCTH
TOTO, YTO OH BKJIIOUEH B JaHHBIA MOMeHT, paBHa 0,45, a mms Tpervero — 0,9. Haiitu
BEPOSTHOCTH TOTO, YTO B JAHHBII MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.



4. B npopaxe UMEIOTCs OEJble M1 KOPUYHEBBIC SHIIa B COOTHOIICHUH 2:3, MPUYEM MPOU3BOICTBO
60% 6enpix u 71% KOPUYHEBBIX ULl JATUPYETCS THEM, MPEIIIECTBYIOIUM JHIO MPOJaXKH, a
ocTajJbHbIE fllla JaTHPYIOTCS Oojee paHHUMHU uuciaamu. [lokynaTenb 3aka3bIBaeT siflla,
JaTUPyEMbIEe JHEM, MPEALIECTBYIOIIMM JIHIO MPOJAXH, HE3aBUCHUMO OT MX IBera. Kakosa
BEPOATHOCTH TOTO, UTO MY MPOAATYT PEIIETKY OEbIX SHIL?

5. Tenedonnas cerb yupexnaeHus obcmyxkuBaeT 200 aOOHEHTOB. BeposTHOCTH TOTO, YTO B
T€YEHHE MHHYThl BHYTPU 3TOM CETH KTO-TO KOMY-TO I03BOHHUT, paBHa 0,7. Kakosa
BEPOSITHOCTH TOTO, YTO B TEUEHNUE MUHYTHI Oy/eT 5 3B0HKOB? KakoBa BepOsSTHOCTh TOTO, UTO B
TEUECHUE MUHYTHI Oyner He Oojee 5 3BoHKOB? HaliTu HamBeposTHEHIIEE YMCIO 3BOHKOB B
TEYECHUE MUHYTHI.

Ilpumepnuie unousudyanvnvie oomawnue 3aoanusn (H/13):

H/3 Nel «/lunentnaa anzeopa)

1. Pemuts matpuunoe ypaBuenue X+3(A-B)=4C, rae

o 2 5 (5 )

-1 56 7 > 3 -1 4)(2
2. Bwmonnwts aciictBus | 3 4 2 1| 2 +5 2 3|13}
0 7 8 2 3 1 -2 3)4
1
1 2 3
3. Beruucnuts onpenenurens 2 0 4
5 6 7
1 1 2
4. Haiitu obpatHyro Mmatpuily A", ecin A=[2 -1 2
4 1 4

5. PemmuTh cucTeMbl IMHEWHBIX alireOpandeckux ypaBHeHu# o popmynam Kpamepa,
MaTpUYHBIM METOAOM, MeToaoM ["aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X, =X, —=3X; =-3 B) <X, =X, +X; =13.
X, +9X, + X5 =2 2X, + X, + Xy =7

6. Pemmuts cucremy meronom ["aycca
X, + X, +3X, —2X, +3X; =1
2X; +2X, +4Xy — X, +3Xg =2
3%, +3X, +5X; —2X, +3x, =1
2X, +2X, +8X; —3X, +9X; =2

2%, +X, +X; =0
7. PeminTh cucTeMy OJHOPOJHBIX YPABHEHUN S5X; —X, =X; =0
X; —3X, —3X; =0



U3 Ne2 «Ananumuueckasn zeomempus

1. B kaxoii Touke npsimas, mpoxosiias yepes Touku A(3,-2) u B(-1,2), nmepecekaer ock Oy.
2. Haiitu paccrosinue Mexay npsmbiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hamucare kaHOHWYECKHE U ITApaMETPUUICCKHE YPAaBHEHHS MIPSIMOiL, TPOXOISAICH Yepe3
touku M(2,1,-1) u K(3,3,-1).

[TpoBecTu npsimyro vepes Touky A(2,0,-1) nepneraukysipHo miockoctu 3x+4y-z+4=0.
[TpoBectu mtockocTh uepes Touky A(2,0,-1) mapamnensHo miockoctd 3x+4y-z+4=0.
[TpoBecTu miockocthb uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

. Jlokazarp, 4TO MpsIMbIe B3aMMHO MEPIECHAUKYIISIPHBI:

X y-2 2z 3x+y-5z+1=0,

1 1 2X+3y—-8z+3=0.

No ok

T2 3

8. JlokaszaTb, 4TO MpsIMBIE MapaJUICIbHbIL:
xt2_y-1_z Xx+y-z=0
X—y-52-8=0"

3 -2 1

9. Haiitu yron mexay npsiMmoH, npoxojsiei uepes Touky A(-1,0,-5) u Touky B(1,2,0), n
IJIOCKOCTHIO X-3y+Z+5=0.
10. OnpenenuTh TN ¥ TOCTPOUTD JIMHUIO:

a) x* -9y +2x+18y+73=0;
6) 2x° +3y® —4x+6y—-7=0;
B) y? —4x—-2y—-3=0.

H/[3 Ne3 «Ilpeoden. Henpepuvienocmuy
1. Haiitu npenensb! QyHKIIHIA:
Co2x3+x*+5 . x*-3x-2 . Jx+1-2 . 1-cos4x
lim 5 ; lim — Dlim———; lim——;
x—o 3x° _x4+1 x=>-1 ¥° —_x—2 x—3 /X_Z_l x—0 2x.tgx

. N _(2x-1)" . 47 In(L+2X)
lim x-(Vx°+1-x); lim ——= | ; lim@-4x)* ; lim——=.
X—>+0 x—o| 2X +1 x—0 x—0 eSx -1
2. I/ICCJ'IGI[OBE[TB Ha HCIIPCPBIBHOCTD, HaWTH TOYKU pa3pbiBa, CACIATb YCPTECK:
X+4, x<-1,

y=4%x; y=4x*+2, -1<x<1],
2X, x>1.

HJ[3 Ned «Ilpouszsoonan»

Haxoscoenue npouzeoonoil

1. Haiitu npousBoaHbIe U JU(epeHraisl epBoro nopsjaka

1) :7cosx,
5x+1

2) y=(2+5x)* —3cos7x,



3)y :%—4x-arcsinx,

4) y=(cosx)".

2. Haiiti mpousBoiHy 0 (PYHKITMH, 3aJaHHOW HESIBHO

e’ —bxe* —2xy+11=0.

3.Haiiti mpou3BoHy10 (QyHKIMH, 3aJaHHOU IMapaMeTPUICCKU
X =3cost -5,
y=4t* +5.

4. HaifTu ipou3BOIHBIE TIEPBOTO NOPsAKA (QYHKIHH y=X¢€

Ilpou3eoonas eévicuiux nopaokos. Ilpunoscenus npouszeoonoi

d?y b i 2) x=3t-t°,
HKIIUH: a
dXZ y I y:3t2.

6) y=5"".

1. Haiigure ﬂ u
dx

o 2 o
2. a) Hanmmmre ypaBHeHune KacatenbHol K mapabone V=X~ —4X+ 2 B Touke ¢ aberuccoi

x, = 0. IToctpoiite rpaduk 1 kacaTeabHyIo.

6) Hanmummte ypaBHeHMe KacaTenbHOH K KpuBoii X° + y° —4X+2y—164=0 B ee Touke c

koopauHatamu (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeJIbHYIO.

3. Haiigure HanOombIiee U HaMMeHbIIee 3HaYCHHUS (DYHKIIMK Ha 33JJAHHOM OTPE3Ke
f(x)=2x°-6x*-18x+7 xel[-2;2].

4. Beruuciaure MMpEaCiibl, UCITOJIB3YS ITPABUIIO Jlonurans:

_2x® —8x* +13x-10
a) lim—; >
-2 X° —2X° +3x—6

6) lim x-In(e* —1).

X—>+

5. 3aBHCUMOCTH IYTH OT BPEMEHH IPH MPSIMOJIMHEHHOM JBUKEHUH TOUKH 33/1a€TCSl ypaBHEHUEM

_ 1., 2
S = gt +2t° -3, rme S — oyt BM,a t — Bpems B ¢. Berauciute ee CKOPOCTh U yCKOPEHHE B

MOMEHT BpeMeHH t =4cC.

Ilpumenenue npou3z800noil 014 UCC1E006AHUA PYHKYUIL

1. Tlocrtpoiite rpaduk (GyHKIMH C TIOMOIIBIO  MPOU3BOJAHON  MEPBOTO  MOpPsAKa
y=—x>-3x>+9x +11.
2. Haiinute nmpoMeKyTKH BBITYKIIOCTH, BOTHYTOCTH M TOUKHU Tepernda QyHKIUu y = 2x — 33/ x?

3
3. Haiigure acuMITOTHI M MOCTPOMTE CXEMATHYHO TPAGUK QYHKIMH y —

(x+1)°



x2—3x+3.
x-1

4. TlpoBeauTe MOJIHOE HCCIIEOBaHUE (PYHKLIMHU U TOCTPOITE rpaduK

5. TlpoBenute nomHOE UcciaeaoBaHUE GYHKIIMH U IOCTPOUTE Tpaduk
Inx

X
HJ[3 No5 «Heonpeodenennvtii unmezpan. OnpeoeieHHblil UHMEZPAl U €20 RPUTIOHCEHUS)

1. HaiiTu HeonpeieIeHHbIE MHTETPaJIbl

1 x¥x 2 1
|| —- +1 [dx 2. - dx
J 3W/x 5 j I(3+><2 2\/x2—3}
3'[ 3 4 ) " Ictg X — 6
J2-7x H%?X_) sin’ x
5

5. [ x(3x*+1)" dx 6. j#ﬁlo

7. [Vi-eredx 8. I(i)(_js ax

9. [xe’dx, 10. | ﬁ
11, I\/}Jri/d_;(u‘{/?’ 12 jﬁ

13 J~ dx

(X+D)Vx* +2x 1.

2. Beranciauth OIIPEACIICHHBIC NHTCTPAJIbL
2 1 Vg

L [ +=pdx 2. Jinsinxdx
1 X 2

3. BeramciuTs mromans GUryphl, OrpaHHYeHHON JTHHASIME
1) 3x—y=4, y>=6x

2) r=cos2g, OS(/)S%

3) {X=2C.OS,, y=3(y23).
vy = 6sint;

4. BelYMCIUTh ATMHY JYTH KPUBOMW, 3aJJaHHON ypaBHEHUEM
1) y=Inx, Y3 <x<ls.
2) p=3e"", —m/2<p<n/2

3) x =e'(cost +sint), T/2<t<r
x=e'(cost —sint),



5. Berunciauts 00b6eM Tea, 00pa3zoBaHHOTO BparieHueM BOKpYT ocu Oy GUTyphl, orpaHUICHHOM
rpadukamu Gynkuuit X =3-y° , x=y?+1

HJ[3 Ne6 «DHII: wacmnovie npou3eoonvie, IKCMpemym»

. In@—xz—yz)
1. Haiitu oGnacts onpeaeneHus QyHKIMA 7 = —————.
1-\Jy
2. Haiit 3Ha4eHMS YaCTHBIX MPOU3BOIHBIX (PYHKIIUI B 3aIaHHON TOYKE:
1

A) z=x" (1) B)z=m@&+J§)@D.

2
3. Haiitn g—g,ecnn u=xy+sin(x+y).
X

4. BeluucnuTh NpUOIIMKEHHO \/ 5.%% +2,03 .
5. Haittn skcTpeMyMbl yHKIUME  Z = X° +2y* —4X—6Y + 2.

. Inx In
6. Haiitu npousBoaHyt0 QyHKIIUN Z = —— — ny B HamnpasiieHuu BekTopa (1;1).
X

7. HaiiTi S5KcTpeManbHOe 3HaueHne GyHKIun Z = 2X+ Y —y° —X° npu ycnoBun X + 2y =1,

8. Haiitu HauGomnbIiee 3HaueHNE QYHKIIHH:

>0
A) z=x-2y+5 y>0 B) z:mQ2+yﬂ
X+y<1
X+2y<1
x>0
y>0.

HJ[3 NeT «Kpamnvle unmezpanu)

2y
1. BerancimTh MOBTOPHBIA HHTErpall de I (2x + y)dx.
-2 0
2.1
4 3773
2. VI3MEHUTH MOPSIIOK MHTETPUPOBAHHUS B IBOHOM HHTErpaje: Idy j f(x;y)dx.
1 S
y
XZ
3. BoluncauTh ABOMHON HHTErpa H — dxdy, rne D — 06nacTh, orpaHuYeHHAs THHUAMU
oY

yzl,y:x,x:4.
X



4. BBIYUCIUTD IO/ PUTYPBI, OTPAaHMYCHHON OKpY)XHOCTSIMH I =1, I =2C0S¢ (BHE

OKPY>KHOCTHU

r=1).
5. BeruucnuTs miomaas Gurypsl, OrpaHMuCHHON JTUHUAMU Y = % u X+y-7=0.

6. BbrunciauTs TpoHON UHTErpas Hj(xz +3y2)dxdydz; R:0<z<3X, x+y<l y>0 mo ¢urype R,
R

OI‘pElHPI‘ICHHOfI IMOBCPXHOCTSAMMU.

7. Berauciutb 00bEM Tela, OrpaHUuECHHOTO TOBEPXHOCTSIMHU
z=8-x-y, x=0, y=x* y=4, z=0.

8. HaiiTu craTueckue MOMEHThI OTHOCUTEIBHO KOOPAMHATHBIX OCEH MIIACTUHKU, OrpaHUYEHHON
) 2 3 o
napabosoit y = X (y > O), npsiMOM  X=9, eclin IUIOTHOCTh paclpeiesieHUs] MacChl B KaX /101

TOYKE PaBHA OPJAMHATE ITOU TOUKHU.

9. Haiinure MmoMeHTHI mHEpIMU |, I, 1, OOHOPOJHOM IIACTUHKH (5 = 1), OTrpaHUYCHHOU

OCSIMM  KOOpJAMHAT W npsimoit Y = 2—0,5X.

HJ[3 Ne8 «Hucnosvie paovl, pyHKuuoHaNbHLE PAOBL)
y S 1
1. loka3aTh CXOAUMOCTh U HAUTH CyMMY psifa 22—2 .
~n*+n-—

2.I/ICCJ'ICI[OBaTB Ha CXOOAUMOCTD PSAJbIL:

= sin?nv/n 1 (1 - n!(2n+1)I = (3n-2
? Z; nvn 0 2, Sm(\/ﬁj » 2 (3n)! N 2. (4n+1)

n=1 n=1

I I
=~ (3n+1)/In(n+5)

3. UccnenoBath psizibl Ha a0COIIOTHYIO U YCIIOBHYIO CXOAUMOCTB!

b

pa “nin(n+1) ~ ~ %<  3n+2

2 Zsmn\/_ i -1)" Z( D"(2n+1)

0

4. Haiitu cymMmy psina ¢ TouHocTrio 10 0.001.
yMMY'P ;4 (2n +1)

5. Haiitu o6nacTh CXOAUMOCTH CTCIICHHOTI'O psAaa:

Z( D2 (x+1)" .6) = 4" (x 3) " z( " (x+2) "

o 3n+2 o n?



6. Paznoxute pyHkiutio B psaa Teinopa mo creneHsam X :
a) (3+e7)%,6)7/(12+x-Xx)%, B)In(l—x—20x?).

7. Berancauts uHTErpajn ¢ TouHocThio 10 0.001:

0.5 dX 0.2
a) I 6) jsin(25x2)dx.
0 0

Y1+ x*

8. Haiitu npubnmxénHo pemenue 3agauu Komu B Buje otpeska paaa Teiinopa o crenessm X
yN — X2 + yZ
y(0)=0,y'(0)=1

C YeThIPbMS HEHYJIEBBIMH K03 puinenTamu: {

9. Pa3noxuts B psag Pypbe QyHKIHUIO, IEPUOAUYECKYIO C IEPHOAOM 277 , 3aJ]aHHYIO Ha OTPE3KE
. X+, —-7<Xx<0
[-7,7] dopmymoii f(X)=

7, 0<x<r&g
HJ[3 Ne9 «OobvikHOo6enHble OUughhepenyuanbvHble ypasHeHus»

1. Haiitm oOmmii wHTerpanm wiam oOmiee pemieHne MU QGEepeHaTbHOrO YPaBHEHUS
HIepBOro Nopsiaka (B mpuMepe 3)pemnts 3axauy Korm):

2 Ey2
1) VA-x7y'+xy? +x=0, 2) y'=2 +§xy >y :
2X° —6xy

' _ 2

3 DY YNy Y Mgy o,
y@) =1 X X

2. Haiitu obiee pemenre qudepeHnaIbHoro ypaBHeHuU:

1) y"xInx=y",2) @+x?)y"+2xy’ =12x>.

y" = 2sin® ycosy
T, .

yh ==, y@)=1

4. Haiitu o61ee pemenue quddepeHaabHoro ypaBHeHus (B IpUMepe )  PeLIUTh 3a1ady

Komm):

1) y'-2y'+y=xe* 5 y'+4y'+5y= X

3) y"'—4y" +5y' =6x"+2x-5, 4) y"'+2y" -3y =(8x+6)e",

5) y"—4y'+4y=e"*(cosx+3sinx), 6) y" —64y’ =128c0s8x —64e®*,

) y"+y=1/sinx
y(z!12)=1,y'(xl2)=nl2

5. Pemnre cucremy /1Y mepBoro nopsiaka IByMst cioco0amH - MOJICTaHOBKH M METOIOM Diiiepa
y'=2x-5y+¢'
X'=y-6x+e?®

3. Haiitu pemenue 3anaun Kommu:

HJ13 NelO «Teopusn eepoamuocmeiry



[Tpou3BoauTCs 5 BBICTPENOB O PE3epBYapy € TOPIOYHUM, IPHUUEM pe3epByap Mociie NepBoro
nomnagadnvsd B HETrO BOCINIAMCHSCTCS, a MOCJIC BTOPOIr'0 NOMaAaHuA B HCT'O — B3PbIBACTCA.
BeposiTHOCTB NOnaianus B pe3epByap npu KaxxaoM BeicTpese paBHa 0,3. Halitu
BEPOSITHOCTH TOTO, UTO pe3epByap OyAeT MOA0XKIKEH, HO HE B3OPBETCH.

B cembe Tpoe nereii: 2 ManbpuMKa U JeBouKa. JleTu urparot Ha KyxHe. BeposTHOCTB TOTO,
YTO MaJIbUYUKH Pa300bIOT MOCyAy cooTBeTCTBeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4.
HaiiTu BeposTHOCTH TOTO, YTO TIOCyAa OyIeT pa3oura.

Caiia monajaeT B MUIIEHb IIPU OJTHOM BBICTpeEie ¢ BeposTHOCTHIO 0,8, Maia — ¢
BeposTHOCTHIO 0,7, a [1ama — ¢ BepostHocThIO 0,75. Carra BeicTpenwi 2 pa3a, Marma — 3
pasa, [1ama — 1 pas3, mociue yero B MulieHu Obl10 0OHApPYKeHO 0JIHO oTBepcTHe. KakoBa
BEPOATHOCTH TOTO, UTO B MUIIIEHB Momnana Mamia?

Pa3peiB cBSI3M MPOUCXOAUT B OJHOM U3 3BeHbEB TeneoHHOro kKabens. MoOHTED
MOCJICIOBATEIFHO IPOBEPSICT 3BEHBbs, OOHApyXkuBass MecTo pa3pbiBa. COCTaBUTH psj
pacrpenenieHuss 4ucia OOCIEIOBaHHBIX 3BEHBEB, €CJIU BEPOSTHOCTh pa3pbiBa s
KOKJIOTO 3B€HA IIOCTOSIHHA W paBHA P.

3aman ps  pacnpeneneHus JAMCKPETHOM cinydyallHOM BeNWYMHBI X.

X1 2 3 4 5 6

p 1003/015|0,20 0,35 | 0,15 |?

[Toctponth MHOTOYTOJNBHUK pacupeneneaus. Omnpenenuts (yHKIHIO
pacmpenenieHuss M IMOCTPOUTh €€ Tpaduk. BelYucanTh MaTeMaTHUECKOE OXKUIAaHUE

D[X]

m (o
X, JOHUCIIEPCHIO , CpCIHCC KBaAAPATHUCCKOC OTKIOHCHHUC U

P(m,—o, <X <m, +0,).
BCPOATHOCTh (m, -0, +0y)

3amana (QYHKUOUS paCTpeiesieHus] CIydyalHOW BETUYUMHBI X
0, X <3,

F(x) = %(—xs +12x° —45x +54), 3<x<5,
1, X > 5.

Haiftu muotHocTs pacnpenenenus. Iloctpouts rpaduku GyHKIMU |

IUIOTHOCTU paclpeaeneHus. Brerauciauts
P(X €(0, 4)).

MAaTEeMaTU4ICCKOC OXUJAAHUC, OUCIICPCUIO H

BEPOSITHOCTH

B Ttabnunie mnpuBenéH 3aKOH pacHpenesieHUs BEPOSTHOCTEH CHCTEMBI CITyYalHBIX
BennuuH (X, V)

X
Y -1 0 1 2

1 0,01 0,03 0,04 0,14 0,08

2 0,07 0,06 0,04 0,10 0,05

3 0,05 0,03 0,16 0,06 a




X

. m
Haiit: ko3ppuument «a»; maTeMaTHuecKue OXKHUAaHUS Y, nucrepcuu

2 2

o., O r
¥ 7y xoaddumueHt koppensiuun  * Y.

HJ[3 Nell «llepsuunasa oopadbomka pe3yibmanoe IKCHEPUMEHMa)

Jlan craTucTHYSCKHN psifl (MCXOIHBIC 3HAUCHHUS BEJTHYUH)

X v X 4 X v X 4 X 4

384 | 18,7 | 40,7 | 24 | 303 | 18 | 273 | 251 | 22 21

40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6

241 1209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 152 | 19,5 | 19,7

3251224 | 36 |198 303 | 213 | 48 | 245 | 46 | 20,3

25 | 295|357 | 153|305 278 | 26 |28,7 | 27,8 | 155

38,1 | 19,6 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7

16,8 | 32,2 | 438 | 13 | 16,8 | 183 | 57,1 | 2,9 | 416 | 18,2

288 | 29,7 | 355 | 24 | 239|202 | 40 |238 | 425 | 153

47,1 | 14;7 | 459 | 24 | 543 | 142 | 50,7 | 15,9 | 329 | 22,5

50,1 159|293 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 356 | 22,7

302 | 25 | 542|142 | 214|198 | 40,1 | 174 | 47 | 173

36,9 | 232|598 | 61 | 384 | 23 | 344|234 | 314|302

366 | 79 | 322 | 223 | 46,8 | 20,5 | 53,7 | 12,4 | 28,2 | 30

38 | 154 | 52 6,1 | 238 | 18,3 | 42,1 | 28,5 | 33,7 | 19,8

55 11 | 312 | 242|379 | 326 | 43 | 20,2 | 276 | 185

16,2 | 252 | 51,2 | 142 | 30,6 | 21,5 | 23,5 | 14,6 | 36,8 | 10,7

49,7 1 159 | 32,2 | 204 | 37 | 245 | 329 | 25,8 | 45,5 | 14,8

49,7 | 19,5| 30,9 | 20,7 | 57,6 | 20,3 | 54 | 144 | 18,6 | 153

42,3 | 19,7 | 415 | 10,8 | 419 | 146 | 423 | 235 | 258 | 27,4

357 1119|412 | 98 | 341 | 263|588 | 92 | 39,2 | 17,5

HaiiTu BelpaxkeHHe JByMEPHOTO SMIIMPUUECKOr0 pacipeneiaeHus (X, Y), aMnupudyeckue
pacripesiesieHus COCTaBIAIOMMX X U Y, IOCTPOUTH TpadruecKkoe 0TOOpaskeHHe pacpeesieHU.



J151st 3TOTO - COCTaBUTH KOPPEISILIMOHHOE T10JIe, KOPPENIALUOHHYIO Ta0IHIly a0COIIOTHBIX YacToT,
BapHAIMOHHBIC PsIbl, Ta0uiy «CTaTucTUdecKkasi COBOKYITHOCTh U3MEPUMOTO MTPH3HAKAY.

HJ[3 Nel2 «Hucnoeble xapakmepucmuku 2eHePaAIbHbIX RAPAMEmpPOs»

[To nanubiM, nomyyeHHbIM B MJ[3 Nell, onenute renepanbHbie MapaMeTphl: HAAUTE CpeaHee,
JMCIIEpCusl, CpeHee KBAAPaTUIHOE OTKJIIOHEHHE, aCUMMETPUS, 3KCIIECC, MOJla, ME/INaHa,
kod¢dumeHT Bapuanuu 1 npusHakoB X U Y. OLieHUTe CTeNeHb OTKIOHEHUS SMITUPUIECKOTO
pacrpezeneHust ’TOro U3MEepUMOro MpU3HaKa OT HOPMaJIbHOTO pacrpeiesieHusl.

Jiist aToro 3anonHuTe Tabnuiy «Pacyetr BBIOOPOYHBIX OLIEHOK IMPU3HAKOBY» U MPOBEIUTE PACUETHI
MCIPABIIEHHBIX OI[EHOK FreHepallbHbIX TapaMeTpoB. Caenaiite BbIBOA 0 KO hUIIUEHTE BapHaLUH.

HJ13 Nel3 «IIpoBepKa cTATUCTHYECKUX THIIOTE3)

ITo nanHbIM, osyuyeHHBIM B /13 Nell u 12, npoBecTH CTaTUCTUYECKYIO IPOBEPKY
CTaTUCTUYECKOM TUIIOTE3bl O HOPMAIbHOM PACIIPEAETICHUHN U3MEPSAEMOT0 MPU3HAKA 110
CJICAYIOUIMM KPUTEPHSM: a) CpeTHEMY KBaAPATHYHOMY OTKJIIOHEHHIO, 0) pa3Maxy BapbHpPOBAHHUSA,
B) TIOKA3aTeNAM UCIIPABJICHHBIX ACMMMETPMH U dKcliecca, T) kputeputo [Tupcona 2 (ypoBeHb
3HAYMMOCTHU NpUHATH paBHbIM 0.05). B ciiyyae npuHATHSA THIOTE3bl 0 HOPMAIbHOCTH
pacnpeneseHns HailTH JOBEpUTEIbHbIE MHTEPBAIbI 111 MATEMAaTUYECKOT0 0KMJIaHUS U CPEHETO
KBaJPaTUYHOTO OTKJIOHEHHUsI MpU ypoBHE Han&xHocTH (.95,

HJ[3 Nel4 «Boviacnenue KoppenayuoHHOU 3a8UCUMOCHU USMEPUMBIX HPUIHAKO6)

[To manubIM 3anaun, uccnenyemoit B /I3 NeNe 11-13,  nHaiitu u 3anucath B
KOPPESIUOHHYIO TaOJIMIly YCIOBHBIE cpeiHue. Ha KoppensinoHHOM 10Jie TOCTPOUTH JIMHUU
perpeccun. Halitu ncnpaBieHHbINH KOPPEISILIMOHHBIA MOMEHT U KOA(P(UIIUEHT KOPPEISALUH.
[TpoBepuTh rUMOTE3y O HE3ABUCUMOCTHU NpU3HaKoB X U Y (ypOBEHb 3HAUUMOCTH NPUHATH
paBHbIM 0.05). Paccunrats koa¢dunmenTs! TMHEWHON perpeccun (X Ha Y wiu Y Ha
X).IIpoBepuTh 3HaYMMOCTh ypaBHEHUS perpeccun. Hailtu 1oBepuTenbHbIe HHTEPBANbI IS
K02 PUITMEHTOB KOPPETSAIUU U JTUHEHHOU perpeccu (pu ypoBHe Hana&xHocTh 0.95).



7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTeCTAMH

a) [lnannpyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHBIE CPEACTBA 1JIsl IPOBeAeHHA

MPOMEKYTOYHOM aTTEeCTAIMU:

CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIINH

[Lnanupyembie
pe3yJIbTaThI
0o0yueHus

O1neHOYHBIC CPEACTBA

OIIK-1 — cnoco0HOCTh AHAJIU3UPOBATH 321a4H PO ecCHOHATBHOM esITeIbHOCTH Ha
OCHOBeE T0JI0OKEeHUI1, 3aKOHOB U METO/0B B 00/1aCTH €CTECTBEHHbIX HAYK U MAaTeMaTUKH

OIIK-1.1:
Ucnonpzyer
ITOJIOKECHUS, 3aKOHBI
Y METOJbI B 00J1aCTH
€CTECTBEHHBIX HAYK
Y MaTEMaTUKH TIPH
penIcHUU
MPaKTUYECKHUX 3a/1a4

- OCHOBHBIC ITOHSATHS
1 METOJIBI IMHCHHOM,
BEKTOPHOM anreopsl
1 aHATUTHYICCKOM
TEOMETPHH;

- OCHOBHBIE TTOJIOXKE-
HUS TEOPUH TIpeJie-
JIOB U HEMPEPBHIBHBIX
byskuii, rpapuxu
OCHOBHBIX
AIIEMEHTaPHBIX
GyHKIMA 1 UX
CBONCTBA;

- OCHOBHBIE TEOPEMBI
nuddepeHraibHO-
T'0 U UHTETPATLHOTO
UCYMCITICHUS (PYHK-
LA OJTHOM U He-
CKOJIbKUX MePEMEH-
HBIX, METOBI
mudhepeHIaTLHOT
0 UCYHCIICHUS
MCCJIEIOBAHMUS
(GyHKIHA, OCHOBBI
YHUCIIEHHBIX METO]IOB
BBIUHCIICHHSI
OTpeeIeHHBIX
WHTETPAJIOB,

- OCHOBHBIC THIIBI
OOBIKHOBEHHBIX

Qg depeHaIbHbIX
ypaBHEHUU U

TeopeTHueckne BONpPOCHI 1Jisi 3a4eTa B 1
cemecTpe

1. Matpuriel. Bunbsl matpuil. [leficTBust Han
MaTpULIAMHU.

2. Onpenenurens. OnpeesieHne, CBOWCTBA
ONPEACIINUTENS.

3. HeBoipoxxaennast matpuiia. OdpatHast MaTpHIia.
Panr maTpuisl.

4. CucteMbl TMHENHBIX YpaBHEHUH. OCHOBHBIE
noustust. CopmectHocTh CJIAY.

5. Pemienue cucreM JIMHEHHBIX ypaBHEHUH.
Matpu4HbIii METOA.

6. Pemenue cucreM JIMHEHHBIX ypaBHEHUH.
®opmynsl Kpamepa.

7. Perienne cuctem JTMHEHHBIX YpaBHEHUH
MetoqioM ["aycca.

8. CucteMbl TMHEHHBIX OTHOPOIHBIX YPaBHEHUM.
9. BexTopsl. JInHelHBIE Oniepaliiy Ha/l BEKTOPAMH.
10. Ipoex1us BekTopa Ha ocb. MOayb BEKTOpA.
Hanpasistromuye KOCUHYCHI.

11.CkansipHoe npousBe/ieHHe BEKTOPOB, €ro
cBoricTBa. [IpunokeHus cKanasipHOro
MIPOM3BECHUS B TE€OMETPUH, (PU3HKE.
12.BekTopHOE MPOU3BEACHNE BEKTOPOB, €TO
cBoricTBa. [IpuinokeHnst BEKTOPHOTO
MIPOU3BEICHUS.

13. CMemanHO€ MPOU3BEICHUE BEKTOPOB, €TI0
cBoiicTBa. [IpriiokeHns cMEIaHHOTO
IIPOU3BEICHUS.

14.YpaBHeHus npsMON Ha IIOCKOCTH.
15.YpaBHeHus IIIOCKOCTH B IIPOCTPAHCTBE.
16.YpaBHeHUs IPSMOI B TPOCTPAHCTBE.
17.B3auMHOE pacrionoKeHue MPpsIMbIX U




CtpyKTypHBII [Inanupyemsie
JJIEMEHT pe3yibTaThl OneHouHble CpeacTBa
KOMIIETEHIINH o0yueHHS
METOABI UX IJIOCKOCTEN. YTOJ MexXay HUMH. PaccTosiHue ot
peleHus; TOYKH JI0 IPSAMOMH, IIJIOCKOCTH. Touka nepecedeHus
IIPSIMOU U TUIOCKOCTH.
- OCHOBHbBIE

TIOJIOKEHUS TEOPUH
PAIOB;

- OCHOBHBIE TIOHSTHS
Teopuu
BEPOSATHOCTEHN U
MaTeMaTH4eCKOn
CTaTHCTUKH

18. KpuBble BTOpOro nopsiika: OKpyKHOCTb,
AITUTIC, TUIepOoa, mapaboa, ux
reoMEeTPUUECKUE CBOMCTBA U YPaBHEHUS

19. ®ynkimsa. CrnocoOsl 3aganus. O6macth
onpeneneHusi. OCHOBHbIE 3IEMEHTAPHbIE
(byHKIMHU, UX CBOMCTBA, TPaQUKH.

20.IIpenen pynkuuu B Touke. [Ipenen pyHkuuu B
6eckoHeyHocTH. OTHOCTOPOHHUE TIPEEIIbI.

21. beckOHEYHO MaJsible U OECKOHEUHO 0OJIbIlIne
¢GyHKIUH, CBSI3b MEX1y HUMU. CBOMCTBA
0E€CKOHEYHO MabIX (PYHKIIHH.

22. Teopemsl 0 npenenax. Packpsitue
HEOIPEeIEHHOCTEH.

23.3ameyaTesbHbIC TTPEICIIbI.

24. CpaBHeHUE OECKOHEYHO MasbIX (DYHKIIHH.
OKBUBaJIEHTHbIE OECKOHEYHO MaJible (PYHKIIUU
U OCHOBHBIE TeOpeMbl 0 HUX. [IpuMeHeHue k
BBIUHCJICHUIO TIPEJIEIIOB.

25. HeripepbpIBHOCTD (DyHKIMM B TOUKE. TOUKH
pa3pbiBa U UX KJIaCCUPUKALUS.

26. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX
¢ynkusax. ColicTBa (yHKIUN HEPEPHIBHBIX
Ha OTPE3KE.

27.ITponsBogHas PYHKIMH, €€ T€OMETPUUECKUI U
¢bu3nvecKkuit CMbICIL.

28. YpaBHEHHMsI KacaTeIbHON U HOPMAJIU K KPUBOM.
JuddepenurpyemMocTs GYyHKIIUN B TOUKE.

29. [Ipon3BoiHAsI CyMMBI, Pa3HOCTH,
MIPOM3BEACHNUS, YACTHOTO (DYHKIIHUIA.
[Tpon3BoHast CI0KHON U 0OOpaTHOM (PYHKITUH.

30. IuddepeHumpoBanme HEIBHBIX U
napaMeTPUIECKH 33JaHHBIX (QYHKIIUH.

31. Jlorapudmuueckoe nuddepeHupoBaHue.

32.1Ipon3BOIHBIE BBICIIUX MOPSIKOB.

33. Iuddepenunan pynkuuu. I'eomerpuueckuit
cMmbich nuddepennuana. OCHOBHBIE TEOPEMBI O
nuddepeHnmanax.

34. [Ipumenenue nuddepennnana K
NPUOJINKEHHBIM BBIYUCIICHUSIM.

35. OcHOBHBIE TeOpEMBI AU HEePEHIINATHEHOTO
ucuucnenus: Pomns, Jlarpanxka u Komm.

36. [IpaBwito Jlonnrans.

37. YcnoBUsS MOHOTOHHOCTH (DYHKITHIA.
Dxcrpemymsl pyukuii. Heo6xoaumoe u
JIOCTAaTOYHOE YCIIOBHS SKCTpeMyMa (YHKIIUH.

38. Hanbompbiiee n HaMeHblIee 3HAYCHUS




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

(byHKIMU Ha OTpE3KE.

39. Bemyknocts rpaduka Gynkiuu. Toukn
neperu6a. Heo6xoanmoe u gocrarouyHoe
YCIIOBHSI TOUYEK TIepernoa.

40. AcuMnToThl rpaduka GyHKIUH.

Teopernueckue BONPOCHI VISl IK3aMeHA BO 2

ceMecTpe

10.

11.

12.

13.
14.

15.

16.

17.

18.

ITepBooOpaznas. Heonpenenennpiii
UMHTETpal W ero cBoiictBa. Tabmuma
OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE ~ METOJBI  MHTETPUPOBAHHS:
3aMeHa MEePEeMEHHON U UHTETPUPOBAHHE 110
aCTSIM.

WuTerpupoBanue palrOHATIBHBIX
GyHKIMi.
WHTerpupoBaHue  TPUTOHOMETPHUECKUX
GyHKIMi.
WuTerpupoBanue UppanoHaIbHbIX
GyHKIMi.

OnpeneneHHbIl MHTErpajl Kak Ipenesn
MHTErPAIBHON CyMMBI, €r0 CBOMCTBA.

®opmyna  Hetoroma —  JleiiOHuna.
OcHOBHbIE ~ CBOWMCTBA  ONPEIEIECHHOTO
UHTETpaa.

Boruncnenue omnpeseneHHoro HMHTerpaia
(3aMeHa MepeMEeHHOM, MHTErpUpOBaHHUE TIO
yactaMm). VHTerpupoBaHue UETHBIX U
HEYETHBIX (YHKUMH B CHUMMETPUYHBIX
npeenax.

Hecob6cTBeHHBIE MHTETPAIBI.
I'eomerpuueckune u ¢buznueckue
IIPWJIOXKEHUS ONPEEIIEHHOI0 HHTErpaa.
Oo6nacte omnpenenenuss DOHIL.  [penen,
HenpepbIBHOCTh.  CBolicTBa  QyHKIUA,
HEIPEPBIBHBIX B OTPAaHUYECHHON 3aMKHYTOU
obuacru.

YacTHble TPOU3BOJHBIE NTEPBOTO MOPSIKA,
UX TEOMETPUUECKOE UCTOIKOBAHHE.
YacTHble TPOU3BOHBIE BHICIIMX MTOPSIIKOB.
Juddepenunpyemoctsb u HOJTHBIN
muddepenman GyHKIUH.

[Tpumenenue nonHoro nuddepeHmrana K
PUOTMKEHHBIM BBIUHCIICHUSIM.
JuddepeHunansl BBICIINUX MOPSAIKOB.
[TpousBoanas cinoxuoit Gpynkiuu. [lomHas
IIPOU3BOIHAS.

WHBapuaHTHOCTH (hopmbl MOJIHOTO
muddepeHimana.

JuddepennmpoBanne HesIBHON (YHKIIUN.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

KacarenbHas MJIOCKOCTH M HOpMallb K
MTOBEPXHOCTH.

DkcTpeMyM (YHKIUU JIBYX MEPEMEHHBIX.
HeoOxomumoe # J0CTaTOYHOE YCIIOBUE
JKCTpEMyMa.

YcnoBHbIN 3KCTPEMYM. Meron
MHOxHUTenen Jlarpanxka.

Haubonpimee u HauMeHbllee 3HAYCHUS
(GYHKINU B 3aMKHYTOW 00JIACTH.

JIBOMHOIN MHTErpajl: OCHOBHBIE MOHATUS U
OIIpEIETICHUS.

I'eomeTrpuyeckuii u (U3HYECKUN CMBICTT
JIBOMHOTO MHTETpaa.

OcCHOBHBIE CBOMCTBA IBOMHOI0 UHTETpaa.
Bpiunciienne  IBOMHOTO MHTErpajia B
JIEKapTOBBIX KOOpAMHATAX.

Bpiunciienne  IBOMHOTO MHTErpajia B
MOJISIPHBIX KOOpAMHATAX.

IIpunoskeHns 1BOMHOTO UHTErpaa.
TpolHOW HHTErpajl: OCHOBHBIE IOHSTHS,
CBOMCTBA.

Bbluucnenne TpoWHOro MHTErpajga B
JIEKapTOBBIX KOOpIAUHATAX.

3amMeHa  TNEpPEeMEHHbIX B TPOMHOM
UHTErpae. Brruucnenune TPOMHOIO
MHTErpajla B UWIMHAPUYECKHX U
c(hepruyecKkux KOOpAUHATAX.
['eomerpuuecknii U (uU3MUECKUl CcMBbICI,
MIPUJIOKEHUSI TPOMHOTO HUHTErpaita
Uucnosbie psasl. CXOOUMOCTh M CymMMma
psaa. CBolicTBa psiIOB.

Pan reOMETPUYECKON MPOrPECCUM.
HeoOxoaumeplii  mpU3HAK  CXOAMMOCTH
YHUCJIOBOIO psija. ['apMoOHUYeCKuid ps.
JlocraTouHble  MPU3HAKH  CXOJIUMOCTH
3HAKOMOJIOKUTENbHBIX PsiioB. [Ipu3Haku
cpaBuenus. [Ipusnak [Jamambepa.
JlocraTouHble  NPU3HAKU  CXOJUMOCTHU
3HAKOIIOJIOKUTEIBHBIX PAIOB.
PanukannHBIH MPU3HAK Komn.
NuTterpanbusiii mpu3Hak Komm.
3HaKOUEPEIYIOIIHUECS U 3HAKOIIEPEMEHHbIE
psaabl. [Ipusnak Jleitbuuna. AGcomoTHas u
YCIJIOBHAsl CXOAUMOCTb psAJa.
OYHKIIMOHATBHBIC PAIBL ObnacThb
cxogumoctu. CreneHHble psabl. Teopema
AGens. Pagmyc cxomumoctu. CBolicTBa
CTETIIEHHBIX PAIOB.

Psanawr Telinopa u Maxkiopena. Paznoxenue
(GYHKIUI B CTETIEHHBIC PSIIBL.
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0o0y4eHus

OneHouHble CpeacTBa

40.

41,

42,

[IpuMeHneHue  CTENEHHBIX  PSJOB B
MPUOIMKEHHBIX BBIYUCICHUSIX.
Tpuronomerpuueckue psaasl. Onpezaenenue
KOA(G(UIMEHTOB  TPUTOHOMETPUUYECKOTO
psaa. YciioBue pa3ioKUMOCTH (DYHKIIHIA B
pan Oypee.

Psanpt @ypbe 11 YETHBIX M HEYETHBIX
bynkumii. Paner @ypbe mna  GyHKIHMH
MPOU3BOJILHOTO Tepuoja. Pasznoxenue B
psan @ypbe HENepUOANIECKUX (DYHKITHIA.

TeopeTHyeckue BONPOCHI /sl 3a4€Ta € OL[eHKOI
B 3 cemecTpe

10.

11.

12.

13.

14.

Juddepenumanbable YPAaBHEHUS:
OCHOBHBIEC IOHSATHA. 3aJaud, NPUBOLSIILNE
K qudQepeHnnanbHbIM yPaBHEHHUSIM.

Teopema CYILIECTBOBaHUS u
€IMHCTBEHHOCTHU pereHus
muddepeHIaTbEHOTO YPaBHEHHUS.
VYpaBHeHUA c Ppa3IenAOIUMUCS
MePEMEHHBIMH.

OpnHOpoHBIE muddepeHnanbHbIe
ypaBHeHHs | mopsaka.

JIuneitnbie YpaBHEHUS. VYpaBHeHust
bepnymn.

VYpaBHeHue B nonHbIX JuddepeHimanax.
Juddepenunanbable ypaBHEHHUs BBICIINX
MOPSAIKOB: OCHOBHBIE ITOHSATHS.
VYpaBHEHMsI, AOMYCKAIOIIME MOHMKEHUE
HopsIKa.

JIuneiinsie muddepeHaIbHbIe
YpPaBHEHUS BBICIIMX MOPSAKOB. JIMHEHBIE
OJIHOPOJIHbIE muddepeHranbHbIe

ypaBHEHUSA 2, N-TO MOPSIIKOB.
Wurerpuposanue JIOLY ¢ mocTtosHHbIMU
Koa(pdUIIEeHTaMH.

JIuneitnsle HeogqHOpOAHBIE /Y. CTpyKTypa
obmero pemenus JIHIY.

Merton BapHaLNH IIPOU3BOJIBHBIX
IIOCTOSTHHBIX.

WNurterpupoBanne JIHY ¢ nocTosHHBIMH
KodpuUIlMeHTaMH ¥ TPaBOH  YaCThIO
CIIEUAJILHOTO BH/JIA.

Cuctemsl auddepeHnnanbHbIX ypaBHEHHH.
Teopema CyIIECTBOBaHUS u
€AMHCTBEHHOCTH peueHus. Meron
UCKJIIOYECHMS Ul PEUICHMs HOPMAJIBHBIX
cucreM auddepeHnanbHbIX YpaBHEHUH.
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[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

DneMEHTHI KOMOWHATOPUKH:
HepEeCTaHOBKH, Pa3MEIICHUs, COUCTAHUSI.
OcHoBHBIE HOHSATHS TEOpHH

BEPOATHOCTEH:  HCHBITAaHHE, COOBITHE,
BEPOSTHOCTH COOBITHSI.

HevictBust Haxg  coOwbiTHsIMU.  AnreOpa
COOBITHI.

Teopembl  CIOXKEHUS M YMHOXCHHS
BEPOSITHOCTEH.

dopmyiia mOJHOW BeposATHOCTH. Dopmyiia
beiteca.

[TocnenoBareabHOCTH HE3aBHCHUMBIX
ucneiTanui. @opmyna beprysum.
Crny4aiiHble BETUYUHBL, UX BUBL.

Psan pacrpeeneHus. DyHKIUA
pacmpezeneHusi, ee cBoiictBa. [I10THOCTB
pacrpeieNieHusi, CBOMCTBA.

YucnoBble XapaKTEPUCTUKHU CIIyYalHBIX
BEIIMYMH: MaTeMaTHYECKOE OXHUIaHHE,
TUCTIepCUsl, CpedHee  KBaJpaTHYeCKoe
OTKJIOHCHHE.

HopManbHblii  3aKOH  pacrpeaencHus
CITy4ailHOW BEJIMYUHBI.

Cucrembl CIy4alHBIX BEJIMYMH. 3aKOH
pacupeaeneHus. Yucnoselie
XapakTEepUCTUKU  CHUCTEMBI  CIyYaWHBIX
BCJIMYHH. 3aBHCUMOCTD CJ'Iy‘IﬂfIHI:IX
BEJINYMH.

[IpenmMer MaTeMaTHYE€CKOM CTAaTUCTHKH.
['enepanbHas COBOKYHMHOCTb M BBIOOpKA.
BapunannoHHsii pAn. [Tonuron.
['ncrorpamma. Omnupuyeckas (QYyHKIUS
pacnpeneneHus.

CraTucTYeCKHE  OLEHKHM  IapamMeTpoOB
pacnpeneneHus reHepaIbHOU
COBOKYITHOCTH.

Craructuueckass  OpoBepka  THIIOTE3.
Kputepuii cornacus. Kpurepuii [lupcona.
Koppensunonnsiil anan3. OMIUPUYECKUN
KO3 QHUIHUEHT KOpPeALuy.

30. Haxoxnenne ypaBHEHUS JIMHEHHOMN
perpeccuu METOA0M HaVMEHBIINX
KBaJpATOB.

OIIK-1.2: Pemaer
CTaH/IapTHbIE
npodeccuoHanbHbIe
3aJ1auu ¢
pUMEHEHUEM
METO/I0B

- pemarth 3aJa4u 1Mo
H3y4aeMbIM
TEOPETHUECKH
pazzenawm;

- 00CyX1aTh

IIpumepnvie npakmuueckue 3a0anus 01a
IK3AMEHA U 3a4ema:

1. Pemute MaTpuuHoe ypaBHeHUE X+3(A-B)=4C,

rac




CtpyKTypHBII [Inanupyemsie
JJIEMEHT pe3yJIbTaThI O1eHOYHBIE CPEICTBA
KOMIIETEHIINH o0yueHHS
MaTeMaTH4eCKOro CIIOCOOBI 1 3 3 8 8 6
A= B= C=
aHaaMu3a 3¢ dexkTuBHOrO _2 _4 -7 5 -3 9
pelieHus ' ’ '
I dEPSHIMANBHBIX | 2 PeruTh cHCTEMBI TMHEHHBIX AITreGpPANIecKuX

YpPaBHEHUU U UX
CHUCTEM; OIIPENIETATh
3¢ (HEeKTUBHOCTH
pelIeHus 3a/1a4H,
MOJIYYEHHOTO C
MTOMOIIBIO
YHCIEHHBIX
METO/IOB;

- pacro3HaBathb
s pexTUBHBIC
pe3ybTaThI
00paboTKu
AKCIIEPUMEHTAITLHBIX
JAQHHBIX OT
HedP(HEKTUBHBIX

ypaBHeHuii o popmynam Kpamepa, MaTpuuHbIM
METOJI0M, MeToJoM ["aycca:

3X, +4X, +2X, =3
2%, — X, —=3X; =3
X, +5X, + X3 =2

3. JlaHBI KOOPAMHATHI BEPIIUH TUPAMUIBI ARAA

./i(li3:6), A(22.1), A(-L051), A (-4:6,-3).

Haiitn:
1) anuny pedpa Ak,
2) yron Mexy pedpamu Ak y Ah
3) yron mexy pedpom ARy IPaHbIo AhAs

4) momaae rpaHu ARA
5) o0beM nupaMubL.

4. B tpeyronsHuke ¢ BepmuHamu A(2,1), B(5,3),
C(-6,5) HaliTH IIMHY BBICOTHI U3 BEPIIMHBI A.

5. Hanwmcare kaHOHHYECKHE U
napaMeTprUIecKre YpaBHEHUS TPSIMOI,
npoxoasuien uepe3 Touku M(2,1,-1) u
K(3,3,-1).

6. CocTaBUTh ypaBHEHHE IUIOCKOCTH,
npoxojsuiei yepes Touku A(1,0,2),
B(-1,2,0), C(3,3,2).

7. Jlokasark, 4TO MPSIMBIC MTAPaJUICITbHBI:

x+2 y-1 z |X+y-z=0

3 -2 1, lx-y-52-8=0

8. Haiitu yron mexay npsmoi, mpoxosiei
yepe3 Touky A(-1,0,-5) u rouxy B(1,2,0), u
IUIOCKOCTBIO X-3y+Z+5=0.

9. OmnpenenuTh TUT KPUBOH 2-TO TIOPSAKA U
IIOCTPOUTH JIMHHIO:
x* —9y? +2x+18y+73=0
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pe3yibTaThl
0o0y4eHus
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2x% +3y? —4x+6y-7=0
y? —4x-2y-3=0

10. Beruncnure npeaens:

4 . 3x-arcsin2x
a) ||mﬂ,6) || 3L B)
x->= X + 3x% + 2x* x>0 COSX — COS® X
. A2x-1 —\f
|Im7'
Xx—3 x_3

d
11. Haiimure d—y urst pyHKIwmit: a) y = e
X

6 X =ctg2t,
) {y =In(sin2t)

12. Bomcnts:  a) 3—3+i, 6) (1—i)”.

13. HaiiTu HeonpenenéHHbId  MHTETPAI: a)

Isin3x-0035xdx,6) | 1-cosx . B)
(x —sin x)*

I(2x+5)-exdx

14. BeruncnuTh onpeneneHHbId HHTErpa

'! Vx?+5
15. BeruncnuTe onpeneneHHbI HHTerpal

1
j4x-arcsinxdx-

16. Haiftu tutomanp (urypbl, OrpaHUYEHHON

2
muHumsmu: X =4, y° =4X

17. U3smeHuTs nop;ulox MHTErPUPOBAHUS

]ldy T fdx+jdy jfdx
a0 Yy

18. Beruauciurts

”\/% D:x<y<+«1-x* x>0.

19. Haiftu u mocTpouTh 006JaCTh ONpeIeIeHUs

Py Y= VO—X* —y? +(x— y)3'
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KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus
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20. Haiitu monublii  nuddepennuan QGyHKIUU:

z=x3Iny —sin 2xy.

21. HaiiTu 4YacTHblE NPOU3BOAHBIE TIEPBOTO
nopsaka (QyHKUIUU:

2 =5x%y3 +In(x +4y).

22. Hanucath ypaBHEHUE KacaTelIbHOM MIIOCKOCTH

¥ HOPMAITH K IOBEPXHOCTH Z=+/X" +Yy° B
touke (3, 4, 5).

23. UccnenoBath Ha SKCTPEMYM (PYHKIIHIO

z=x%-2xy+4y?

24. Pemute 3a1auy Komu:
ycos’ xdy = (y2 +1)dx, y(0)=0.

25. Halinqute oO1ee pemieHne

nuddepeHanpHoro ypapuenuss  y' +y' =
2x

e“”.

26. PemiuTh OTHOPOHYIO CUCTEMY

muddepeHIMaTbHBIX YpaBHEHUI:

x'=6x—y,
Yy =x+4y.

27.Tlpu nocraBke ¢ 3aBoja Ha 0Oaszy 1000
PaAMONPUEMHUKOB, Y 55 BBIIUINA U3 CTPOS JIAMIIBI.
HaiiTu BepoATHOCTH TOTO, YTO B3ATHIA Hayaaudy
MPUEMHHUK Oy/JeT UCTIPABHBIM.

28. ITarHannaTe DK3aMEeHAIlMOHHBIX OUIETOB

coepKat Mo 2 Bompoca, KOTOpPhIE He
MTOBTOPSIFOTCS, DK3aMEHYIOLIUICS 3HAET TOIBKO 25
BOIIPOCOB. HaliTh BEpOSATHOCTH TOTO, YTO IK3aMEH
OyzeT cliaH, ecyiy AJIs 3TOT0 JOCTATOYHO OTBETUTh
Ha J[Ba BOIIpOCa OJIHOTO OHIIeTa.

29. [IpuHIMaeM BEpPOSTHOCTH POXKIACHUS
MaJIbYMKa U JEBOYKH paBHbIMH. Haiitu
BEPOSITHOCTH TOT0, 4TO cpeu 10 HOBOPOXKIEHHBIX
6 OKaXyTCsl MAJIbUNKAMHU.

30. [laH 3aK0OH pacnpeeneHus AUCKPETHOM
CIIy4aiiHON BEJIMYMHBIL:
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pe3yibTaThl
0o0y4eHus
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X: 1110 | 120 | 130 | 140 | 150

p: |01 )02 |03 |02 |02

BBIYHCJINTD €€ MAaTCEMATHUYCCKOC OXKNAAHUC,
JAUCIICPCHUIO U CPEAHEC KBAAPATUYICCKOC
OTKJIOHCHHC.

31. Mana ¢pyHKIMA pacupeaesneHust HenpepbIBHON
CIIy4ailHOM BEJIMYUHBI X

0 npu x<0
0,25x3(x+3) npu O0<=x<=1
F(X): 1 npu x>1

Haiitu miotHoCTh pacnpenencuus f(X), moctpouts
ee rpaduk, BEpOSTHOCTh MOMAJaHUS B 3aJaHHbBIN

unrepsan [0,5; 2], Mx, Dx, ©x.

32. 3amaHo pacnpeeaeHre BepOsITHOCTEN
JUCKPETHOU ABYMEPHOU CIIy4alHON BEIUYMHBI:

Y\X |2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTn 3aKk0oHbI pacnpeneieHus: COCTaBIISIOIINX,
KO3 (HULIMEHT KOppensiiuu

33. o BeIOOpKE TIpW 3aJAHHOM yPOBHE
3HaunMoctu o = 0,05 mpoBepuTh 10 KPUTEPHUIO
[Tupcona runoTe3y 0 HOPMAIBHOM PACTIpeICIICHAN
TeHepaTbHOW COBOKYITHOCTH. B ciy4yae mpuHSATHS
TUIIOTE3bl O HOPMAJIBLHOM paclpe/ie]IeHuu HauTH
JTIOBEPHUTEIbHBIC HHTEPBANIBI I MAaTEMAaTHUECKOTO
OKUIaHUSI d W CPEAHETrO KBaJpaTHUECKOTO
OTKIIOHEHUSI G TIPH YPOBHE HAJC)KHOCTH
y=1-a

X |4 |7 10 (13 |16 |19 |22 |25




CtpyKTypHBII [Inanupyemsie
JJIEMEHT pe3yJIbTaThI O1eHOYHBIE CPEICTBA
KOMIIETEHIINH o0yueHHS
34. U3 HopManibHOM TeHepaIbHON COBOKYITHOCTH
u3BJeueHa BrIbOpka oobema N=15:
143, 121, 135, 132, 120, 116, 115,
143, 115, 120, 138, 133, 148, 133, 134.
TpeOyercs npu ypoBHe 3Haunmoctu « = 0,05
IIPOBEPUTH HYJIEBYIO TUIIOTE3Y H :o’ =0, =55,
MIPUHSB B KAY€CTBE KOHKYPHUPYIOIIEH TUIOTE3bI: a)
. 2
H,:0”#55,06) H, :0°>55 nim H, 10" <55
B 3aBHCHMOCTH OT TIOJTy4EeHHOTO 3HAYEHUS O .
OIIK-1.3: - BIAJETh Ilpumepnvie npuknaonvle 3a0a4u u 3a0aHuA
IIpumensier [IPaKTUYECKUMU
agaya 1. 3aBUCUMOCTD ITyTH OT BPEMEHU MpHU
eCTeCTBeHHOHayuHbl | HABBIKAMH 3an 3v y p p
MPSIMOJIMHEHHOM JABM)KEHUU TOYKU 33]IaETCsI
e 3HAHWS 1 MeTopl | CHO/Ib30BAHMA p A A
MaTeMaTHYECKHUX 1., )
MaTeMaTHYECKOTO o == - —
ITOHSTHIT 1 MeTOOB | YPABHCHHEM S 3t +2t°-3,rme S nyTh B
atajnnsa B (U3y4aeMbIX B
npodeccHOHANbHON | pasnenos M, a t — Bpems B c. Beruncinre ee CKOpocTb U
JEeATETbHOCTH MaTeMaTHKK) IpH YCKOpEHHE B MOMEHT BpeMeHn t =4c.
peleHnH 3 > 11 .
MpUKTAAHBIX 3amad; | SAAaHHe 2. Tlonywmaiite, ¢ TOMOLIBIO CPEAICTB
- HABBIKAMH KaKOro pasjesia MaTeMaTHUKH MOKHO PELUTh
000011eHus CIIEIYIOIIYIO 3a/1a4y.
pe3yJbTaToB
peleHns, «/1ns yOopKu cHera Ha yJiMIax ropoja
pE3yIILTATOB HCIIONIB3YIOTCS CHETOYOOpOUYHbIe MaIMHbI. OHU
00paboTKH paboTaloT B TEUEHHE CBETIOT0 BPEMEHH CYTOK C 6
CTaTHCTHICCKOTO 710 18 9acoB ¢ MOCTOSIHHOM CKOPOCTHIO YOOPKH
OKCIICpUMCHTA, cHera 400 (M°/4). Vi3MeHeHne 06beMa cHera,
- cioco0amu
BBINAJIAFOIIETO HA YIIHUIIBI TOPOJIa B TOPOJIE B
OLIEHUBaHU

3HAYUMOCTHU U
MPaKTUYECKOU
MIPUTOTHOCTH
MOJTYYEHHBIX
pe3yJIbTaToB,;

- HABBIKAMH
MOCTPOEHUS U
peleHns
MaTeMaTHUYECKUX
MoJIeNe
MPUKIIAIHBIX 3a1a4

TCYCHHUC CYTOK, MOXXHO OIMMCATh YPABHCHUCM

ds
D 120 -5,
d

t e (t)_ o06BbeM cHera (B M),
BBINABIIETO 3a BpeMs t (B wacax), 027224 B
MomeHT BpeMmenn ! =0 ga ynuiax ropoaa Iexur
1000 m3 crera. YcTaHOBHUTE COOTBETCTBHE MEXIY
BpeMeHeEM t 1 00BEMOM CHETa, JIEKAIIEro Ha

S(t)
yJuIax ropojaa o »

CocTraBbTe MAaTEMaTHYECKYIO MOJIEIIb ATOH 3aa4n
W pEIInTe €.

3agaua 3. [{ns perieHus 3a1a4un caenanre
CXEMAaTHYCCKUH YePTEIK U MOJTYUUTE
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(YHKIIMOHATBHYIO 3aBUCUMOCTD IO YKA3aHHIO K
3amave. Haitgure o6nacTh onpeaeneHus 3Ton
(GYHKITUH 110 CMBICITY 337a4i. Berauciaure
3HAYEHUS 3TON (PYHKIMH [IPU TPEX Pa3IMuHbIX
3Ha4YeHUsX aprymenTa. Mccnenyiite pyHKImo Ha
HauOoJbllIee U HauMeHblIee 3HaueHus. OTBETbTe
Ha BOIPOC 3a/1a4Hu.

«Ceuenue ToHHES UMeeT hopmy
MPSIMOYTOJIbHUKA, 3aBEPIICHHOTO MOJIYKPYTOM.
[Tepumetp ceuenus 18 m. [Ipu kakom paguyce
MOJTyKpyTa IUIOMIAh CeUeHUs OyaeT
HauOoJIbIIIeH 7>

O0603HaubTE paaryc noiaykpyra depe3 I u

BHIPA3MTE IIIOMAAb © CEUYSHHS KAK (YHKIIHIO OT
r- S=5(r)

3aganue 4. CocTaBbTe QJITOPUTM PEIICHHUS
JUHEHHOTO 0JIHOPOAHOTO AU PepeHInanbHOro
YpaBHEHHS C TIOCTOSSHHBIMHU KO3 (DUIIICHTAMH.

3agaua 5. [{nst u3yueHus: KOTUYECTBEHHOTO
npu3Haka X U3 reHepalibHOH COBOKYITHOCTH
u3BJICYeHa BEIOOpKA X, ,--+, X, o0Obema N,

UMEIOIIAs JaHHOE CTAaTUCTHYECKOES
pachpeieneHue.

1). IlocTpoiiTe NOIUTOH YACTOT.

2). IocTpoiiTe SMIUPUYECKYIO (PYHKITHIO
pacripenieneHusl.

3). IlocTpoiite rucTorpaMmy OTHOCHTEIbHBIX
4acToT.

4). Haiimute BBIOOpOYHOE CpeHee X ,
BBIOOpOUHYIO Aucnepcuto D, , BeIGopounoe

CpeaHeC KBAAPAaTHICCKOC OTKIIOHCHHUE O,

2
HCIIPABJICHHYIO IUCTICPCUIO S wu HCIIPABJICHHOC
CpeaHEC KBAJIPATUYECCKOC OTKJIIOHCHUE S .

5). llpu 1aHHOM ypOBHE 3HAYUMOCTH O
IIpoBEpPHTE MO Kputeputo IInpcona rumnoresy o
HOPMaJIbHOM PACIIPENEICHUH I€HEPATIbHOU
COBOKYITHOCTH.

6). B cmydae mpuHSATHS TUTIOTE3HI O
HOpPMaJILHOM pacIpeieIiCHUN HaluTe




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyemsie
pe3yibTaThl
0o0y4eHus

OneHouHble CpeacTBa

JIOBEPHUTEIIbHBIC HHTEPBAIIBI JIJISI MATEMATHIECKOTO
OXHIIAHUSI d W CPEIHEr0 KBaIPATHICCKOTO
OTKIIOHEHHS G IIPH JAHHOM YPOBHE HaJEKHOCTH
Yy =1-a . (Ipunsars o =0,01).

x |9 [13 |17 |21 (25 |29 |33 |37

n |5 [10 |19 |23 |25 |19 |12 |7




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlCHUBAHMUSL:

[TpoMesxkyTouHast aTTECTALMS 110 JUCIHUILIHHE «MaTeMaTHKa» BKJII0OYaeT TCOPETUUCCKUE
BOIIPOCHI, ITO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHHUS 00YYAIOIIMMHICS 3HAHUH, U IPAKTHYCCKUEC
3a/1aHusl, BBISABJISIFOIIME CTEIICHb CPOPMUPOBAHHOCTH YMEHHI M BJIaICHUH, IPOBOAUTCS B hopme
3auerta (1 cemectp), sk3ameHa (2 cemecTp) U B popMe 3a4eTa ¢ oreHkoi (3 cemectp).

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ (bopMe 10 3K3aMCHAllMOHHbBIM 6I/IJ'IeTaM,
Ka)K,I[HfI M3 KOTOPBIX BKIKOYACT 2 TECOPECTUUCCKHUX BOIIPOCA U ABa IIPAKTHYCCKUX 3aJaHUA.

IToka3zaresn u KPUTCPHHA OLICHUBAHUA JK3aMeHaAa M 3a4eTa € OLIEHKOIi

— Ha OLIEHKY «OTJIMYHO» — 00YyYaIoOUI1iics 1EMOHCTPUPYET BBICOKUN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOE 3HaHUE
y4eOHOro MaTepuana, CBOOOIHO BBIIOJIHAET MPAKTUUECKUE 3aJaHusl, CBOOOHO OIepUpYeT
3HAHUSIMU, YMEHUSAMU, IPUMEHSIET UX B CUTYaLHUSIX [TOBBIIIEHHONW CII0KHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00YYarOIIUICS TEMOHCTPUPYET CPEAHUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH: OCHOBHbIE 3HaHUS, YMEHUSI OCBOEHBI, HO JOIMYCKAIOTCSl HE3HAUUTEIbHbIE OIIUOKH,
HETOYHOCTH, 3aTPyJAHECHU IPU AaHATUTUYECKUX OllepallUaX, IEPEHOCE 3HAHUN U YMEHUI Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

— Ha OLIEHKY «yA0BJIETBOPUTEJIBHO» — 00YYaIOIUIICS IeMOHCTPUPYET OPOrOBBIN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETECHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPHUITUI IOIYCKAIOTCS OIINOKH,
HPOSIBIISIETCS] OTCYTCTBHE OT/JENIbHBIX 3HAHUHN, YMEHMI, HABBIKOB, 00yUYaIOIINNACS UCTIBITHIBAET
3HAYUTEJbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSIMH U YMEHUSMHU IIPU UX NEpEeHOoCce Ha
HOBBIE CUTYallUU.

— Ha OLIEHKY «HeYy10BJIeTBOPUTEIbHO»— 00yUaroIuiicsl IEMOHCTpUpPYET 3HaHus He 6osee 20%
TEOPETUYECKOIr0 MaTepuaa, J0MyCKaeT CyIlleCTBEHHbIE OIINOKH, He MOXKET MOKa3aTh
MHTEJJIEKTyalIbHbI€ HaBbIKM PELIECHUS MPOCTHIX 3a/1a4 UM HE MOXKET MTOKa3aTh 3HAHUS Jake Ha
YpOBHE BOCTIPOU3BEICHUS U 00BICHEHUS! HHPOPMAIUH.

IToka3zaTenn u KPUTEPHH OICHUBAHUA 3a4eTa:

- U1 caa4u 3a4eTa oOydaronuiics mokassiBaeT chopmupoBaHHOCTh komnereHuu OIIK-1 o
pazznenaM 1-ro cemecTpa, T.€. OKa3bIBAET COOTBETCTBYIOLINE 3HAHU (110 KpaliHEN Mepe, Ha
YPOBHE BOCIIPOU3BENICHHS U OOBSICHEHUS] UH(OPMAIIMH) U UHTEJJIEKTYaJIbHbIE HABBIKU PELICHHUS
IpeUIOKEHHBIX B Tabmuie 1.7a) 3a1a4;

- 3a4eT He CJIaH, €CIIU Pe3yJIbTaT O0yUeHUs He IOCTUTHYT, OOyUaIOLIUIiCs HE MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHHS HHPOPMAIIHH, HE MOXKET IMOKa3aTh
MHTEIUICKTyaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a1a4.



8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. Mumayes B. C. Beicmas marematuka: yueOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bricmee oOpazoBanue). - ISBN 978-5-16-101787-6. - Tekcr:
snekrpounsid. - URL: https://new.znanium.com/catalog/product/990716. — Pexwum goctyrma:

JUISL aBTOPU3. MOJIb30BATEIICH.
2. Maremaruka: yue6. mocooue / FO.M. Jlanunos, JI.H. XXyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. Hypumesa ; mon pen. JL.H. XXyp6enko, I''A. Hukonooifi. — Mocksa:

NH®PA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanme: bakanaBpuar). - ISBN
978-5-16-102130-9. - Texcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum jgoctyma: JUisi  aBTOPH3.
I10JIb30BaTENEN.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Teopust BepOSATHOCTEH U MaTeMaTHYECKas CTATUCTUKA: Y4yeOHoe mocobue / buprokosa
JLT'., bo6puk I'.1., MatBeeB B.U., - 2-¢ u3a. - Mocksa: HUL[ UHD®PA-M, 2017. - 289 c.
(Boic-mee oOpazoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: 35eKTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/370899. — Pexum gocTyma: Jjisi aBTOPHU3.
II0JIb30BAa-TENEH.

2. Marematuka B TpuMepax M 3aga4ax: yde06. mocobme / O.M. Jlerrsipesa, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 ¢. — (Beoicmiee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anexktponHbii. — URL: https://new.znanium.com/catalog/product/989802. — Pexwum goctyma:
JUTSL aBTOPU3. TTOJIb-30BaTENCH.

3. Mauxko, I1.E. Beiciias MmaTeMaTHKa B yIpaXHEHUsIX U 3a1a4ax. (B 2-x yactsax) [Tekcr] /
I1. E. Jauko, A. I'. TTonos, T. fI. KoxxeBuukoBa. - M.: Bricmas mkona, 1986-2009. ISBN:
978-5-488-02201-0. - 60ree 1000 mT.

4. ®duxrenroinsil, I.M. OCHOBBI MaTeMaTHYECKOTO aHaIHM3a: yueOHUK: B 2 yacTsx / .M.
®uxrtenronsll. — 11-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacte 1 — 2019. —
444 ¢c. — ISBN 978-5-8114-0190-1. — Tekct : 37eKTpOHHbIH // DIeKTpOHHO-OMOIMOTEUHAS
cucrema «Jlauby : [caiit]. — URL.: https://e.lanbook.com/book/112051. — Pexxum gocTyma: s
aBTOPH3. MIOJIb30BATEINIEH.

5. ®uxtenronbil, [.M. OCHOBBI MAaTEMAaTHYECKOTO aHajM3a: yuyeOHuK: B 2 yacTsx / .M.
®uxtenromnsl. — 10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 31eKTpoHHBIH // DIeKTpOHHO-OMOIMOTEUHAS
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/115730. — Pexum noctyma:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

6. [llunaueB B. C. 3amaunuk mo Beiciiei Maremaruke: yue0. mocodue / B.C. Illumayes.
— 10-e u3n., crepeorunt. — Mocksa: MH®PA-M, 2020. — 304 ¢. — (Bsicmiee oOpazoBanue). -
ISBN 978-5-16-101831-6. — Texkcr: AJIEKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/1042456.



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://new.znanium.com/catalog/product/1042456

B) MeToau4eckne yKa3aHuA:

1. Ab6pamoBa, .M. DneMeHTbl BEKTOPHOW aireOphl M aHAJUTUYECKOH T'€OMETPHH:
Meroanueckue yka3zaHus I CTyIeHTOB | Kypca Bcex criennansHocteit. — MI'TY, 2008. — 16 c.

2. Axmanosa, 3.C. Heonpenenennsiii unterpan: Terpaas-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, I.A. Kpussle u noBepxHoctu 2 nopsaka. [lonspHast cuctema KOOpIuHar.
[Tpaktuxym — Marautoropck: 'OY BITO «MI'TY um. I'.11. HocoBay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopust (yHKIHMI KOMIUIEKCHOTO IepeMeHHoro: Meronndeckue
yKa3a-HUs U BapuaHThl UHIUBUIYAJbHBIX 3aJaHUIl JJi1 CTYJEHTOB BCEX CIELHMAIBbHOCTEH —
Marnutoropck: 'OY BITIO «MI'TY um. .. HocoBay, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbI UHTETPAI: METOUYECKUE YKa3aHUsI JIJISl CTYJICHTOB —
Marnutoropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DnemMeHTHI TUHEHHON anreOpbl, BEKTOPHOI anreOpbl U aHATUTHIECKON
reomerpun: Yuebnoe mocodue. - Marauroropek: 'OY BITO «MI'TY um. I''M. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii IpakTHKyM 10 craTrcTuke ¢ npumeHeHneMm EXCEL:
Me-toa. yka3. 1ist 1a00paTOpHBIX paboT O MAaTeMaTUYECKOU cTaTucTUKe.- Maruutoropck: [OY
BITIO «MI'TY um. I''11. Hocosay, 2009 — 40 c.

8. N3ocoB A.B. 'apMonnyeckuii anainn3: MeToInuecKkne yKa3aHus ¥ BapHAHTHI 33/ IaHAH
JUTS CAMOCTOSITEIBHOM PabOoThI M KOHTPOJISI 3HAaHMH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHs 1 BeposTHOCTh. YacTh 2: MeTo. yKas. - MarHuToropck:
I'OY BIIO «MI'TY um. I'.11. Hocosay, 2010. — 25 c.

10. Masuenko, E.Il. IlpouwsBognas wu auddepenuuan ¢yHknuu. [IpakTukym.-
Marnutoropck: OV BITO «MI'TY um. .. HocoBay, 2010. — 38 c.

11. Masiuenko E.II. MccnenoBanue ¢yHkiuii u nocrpoenue rpapukos. [IpakTukym. —
Marnutoropck: OV BITO «MI'TY um. .. HocoBay, 2011. — 20 c.

12. Casymkuna H.®. Kom6unatopuka. CoObiTue u BeposTHOCTh. Yacte |
Komb6unaropuka. Anredpa coObiTuii: MeTon. yka3aHusl mo AucUUIUIMHE «MaremaTuka» s
ctyneHToB | Kkypca Bcex cnenuanbHocTeit. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Windows 7

Professional(mma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)

7Zip cB000IHO pacupocTpanseMmoe I1O 0eccpoyHO

MS Office 2007 Ne 135 o1 17.09.2007 0eccpouHo

Professional
bpaysep Mozilla

Firefox cB0OOAHO pactpocTpansemoe [10 6eccpouHO
Bpaysep Yandex [cBob6omno pacnpoctpansemoe ITO 0ecCpoOYHO
STATISTICAB.6 |K-139-08 o1 22.12.2008 0eccpoyHO

FAR Manager cB00OIHO pacupocTpansgeMmoe 110 0ecCpoOYHO




IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HazBanwme xypca CcplIKa
DnexkTpoHHas 0aza mepuoauveckux m3manuii East View
Information Services, OOO «MIBHUC»
Harmonansuast nH(OPMAIMOHHO-aHATUTHIECCKAS URL:
cucteMa — Pocculickuii MHACKC HAYYHOTO ITUTUPOBAHUS )
(PUHIT)

ITouckosas cucrema Akagemust Google (Google Scholar) JURL.: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

Nn MallMoHHas cucrtema - Eaun KH TyIa K .

(bop AlMOHHAd CHCTEMA AMHOC OKHO Joctyna URL.: http://wmdow.edu.ru/

HHGOPMAIIMOHHBIM pecypcam
9 MartepuajJLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOXYJIf)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

VY4yeOHble ayAWTOPUM [UIs IPOBEAEHUS 3aHATUH JIeKUMOHHOro tuma Jlocka,
MYJIbTUMEMIHBIE CPEICTBA XPAHEHHUS, TIEPEIauu U MPeICTaBICHI HHPOPMAIIUU

VY4yebHble ayauTOpUW Ui IPOBEACHUS IPAKTMYECKUX 3aHATUH, TPYNIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTALMH, TEKYIIETO KOHTPOJS W MPOMEXYTOYHOH arTecranuu Jlocka,
MYJIbTUMEIUHHBIN MPOEKTOP, IKpaH

Kommieke Meromudeckux pa3paboTOK (pa3gaTouyHOro Marepuaia ¥ METOAMYECKHX
yKa3aHuil) W\IJIH KOMIUIEKC TECTOBBIX 3aJIaHUI [UIS TOJrOTOBKU M IIPOBEICHHUS IIPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH

ITomemienus Juisi caMoOCTOATENIbHOW paboThl ydamuxcs [lepcoHanbHble KOMIBIOTEPHI €
nake-tom  MSOffice, BeixomoM B HMHTepHeT © ¢  JOCTYIOM B  3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[lomemenne g  XpaHeHUs U NPOPUIAKTUYECKOrOo OO0CIyXMBaHMS Y4eOHOTO

obopynoBanus Ilkapel 1y XpaHeHuss y4eOHO-METOAMYECKOW JOKYMEHTAIMH, Y4eOHOTro
000py10BaHUS U YIEOHO-HATJIAIHBIX TTOCOOUH.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

