MUHHCTEPCTBO HAYKH 1 BBICIIIEI'O OBPA30BAHUS
POCCUMCKOU PEJIEPALIVN

deiepaibHOE TOCYIAPCTBEHHOE GI0/DKETHOE 00pa3oBaTe/IbHOE yUPEKICHHE
BBICIIIETO 0OPa30BaHUs
«MarHuTOropcKHit rocy1apCTBEHHbIH TEXHUYECKHH YHUBEPCHTET M. I".1. Hocoa»

=

YTBEPXJIAIO

i, Huapekrop MErC

,/(/Ll»“;{/' N.IO. Me3un
7

14 04.03.2021 r.

PABOYASI ITIPOT'PAMMA JIUCHUILIAHBI (MOLY JIS)

MATEMATHKA

HarnpasiieHue o roTOBKH (CIeHaibHOCTh)
15.03.06 MexarpoHHKa 1 poOOTOTEXHUKA

HanpasiieHHOCTb (IIPOQUIIB/CIIEIHATH3AIHS) TTPOTPAMMBI
MexaTpOHHbBIE CHCTEMBI B aBTOMATH3HPOBAHHOM IIPOM3BO/ICTBE

YpoBeHb BbICLIEr0 00pa3oBanus - GaKaraBpuar

dopma 00yueHus
ouHast

Uucturyr/ Gakynprer  WHCTHTYT €CTECTBO3HAHUS U CTaHIApTH3AIHH

Kadenpa
Kypc

Cemectp

IIpuKIIaiHO# MaTeMaTHKU U MHHOPMATHKH
1,2
12,3

MarauToropck
2021 roxg



Pa6ouas nporpamma cocrasiiera Ha ocHoe ®I'OC BO - 6akanaBpuar 110 HalpaBJICHHIO
noarotoBki 15.03.06 Mexarponuka u pobotorexnuka (mpukaz Munobprnayku Poccun ot
17.08.2020 r. Ne 1046)

PaGouas mporpamMma paccMoOTpeHa M oJ00peHa Ha 3acenanuu Kadenpsr IlpukianHon
MaTreMaTHK{ U HH(POPMATHKH

09.02.2021, nportokon Ne 8 /&?
3as. kadeapoit L ’j% 10.A. V3BexoB

PaGouas nporpamma o106peHa Meto yeckoit komuccueit MEuC
04.03.2021 r. mpotokos Ne 7

IIpescenarelns A8/ .10. Me3un

7
CorjacoBaHo: "/

3aB. kageapoit ABTOMaTH3UPOBAHHOTIO SJIEKTPOIPHBO/IA H MEXATPOHUKH

. Huxonaen

Pabodvas mporpamMma CoCTaBJIeHa: %/ / P
jouent kadeapsr [IMul, kanu. pus.-maT. HAyK Ll 7,,/ B.B. IllemeTosa

Perensent: %{Z i
3aB. Kadeapoit GU3UKHU, KaH]l. Ie/l. HayK Y ) ~ ML.B. Apkyiuc




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
MaTEeMaTUYeCKOTO  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
MPOTPAMMBI.

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

3nanus (YMEHUsI, BIaJICHUS ), IOJYYCHHbIE MPH M3YYCHUU JAHHOW TUCHUIUIMHBEI OyIIyT
HEOOXOIUMBI 17151 U3YUYCHUSI AUCIUILITIH/TIPAKTHK:

MeTtponorus

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

MaremaTnyeckoe MOJEIUPOBAHUE

3 Komnerenuun ody4aromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHHu st

B pesynbpraTte ocBOeHUs NUCHUIUIMHBI (Monyiis) «MaTtemaTrka» oO0ydarouuiics: JoKeH
001agaTh CleAyOUMU KOMIETEHIMSMMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Cnoco0eH NpUMEHSTh €CTECTBEHHOHAyYHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METOJIbI
MaTeMaTHYECKOro aHaJIu3a U MOJICIMPOBAHUS B MPO(eCcCHOHAIbHOM 1S TEIbHOCTH;

OIIK-1.1 Pemaer crammaptHeie mpodeccHoHaNbHBIE 3aladd ¢ PUMEHEHHUEM
OOIEHMHKEHEPHBIX 3HAHUI
OIIK-1.2 [Ipumensier METOABl MOJESIUPOBAHHS W MaTEMaTHYECKOTo aHalu3a MAiis

pereHus 3a1a4 B ipohecCHOHATLHON AeITEILHOCTH




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyJ0eMKOCTh JUCIHILTUHBI COCTaBIsAeT 16 3aueTHBIX enuHuUIl 576 akaa. 4acoB, B TOM

qHUCIIe:

— KOHTaKTHas pabora — 262,1 aka. yacos:

— ayauTopHas — 252 akaj. 4acos;

— paeayautopHas — 10,1 aka. gacos;

— camocTosiTeIbHas paboTa — 242,5 akaJl. 4acoB;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K dKk3ameHny — 71,4 akaz. yac

dopma aTTecTaluy - 3K3aMEH, 3a4ET C OLEHKOMN

AynutopHas
KOHTaKTHas paboTa

Paznen/ Tema (B axaj. uacax)

JUCITUITITTUHBI

Cemectp

11a0.
3aH.

IIPAKT.
3aH.

CaMocrosTenbHast
paboTa cTyaeHTa

Jlek.

Bun
CaMOCTOSITESIILHOM
paboThI

dopma TeKy1ero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOUHOU
aTTecTalun

Kon
KOMITETEHIUU

1. JluneliHass W BEKTOpHAas
anrebpa

11 Martpurier u 2
OIIPEAENUTENN

4/21 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

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

13 Pemenne cucrem
JUHENHBIX YpaBHEHHH C
MIOMOIIBIO oOpatHO’
MaTpulbl, 1o Qopmynam 4
Kpamepa, METOZOM
Taycca.

Teopema

Kpounekepa-Kanemm

8/41 3

- 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




- IOATOTOBKA K

MIPAKTHIECKOMY
3aHATHIO,
- BBIIIOJTHCHNE
VI3 Nel KOHCYJIbTAalluH IO
1.4 Opnopoausie CIIY. «JIuneinas 4 OIIK-1.1,
N 2 4 2 pemenunto NJ13 Nel
JInneiinble onepaTopbl anredpar, . OIIK-1.2
«JIunetinas anreOpa»
- COCTaBJICHHE
y4eOHOI KapThl 1O
Teme (KpaTkas
CUCTEMaTH3aIUs
U3y4EHHOTO)
N - HOATOTOBKA K
1.5 Bexkropsl. Jlunelinbie A
oIepanyy HaJl BEKTOPaMHU TPAKTITICCKOMY
’ 3aHATHIO, - mpoBepka I3 Nel OIlK-1.1,
[IpsmoyronbHas 2 421 1,5 .
nexapToBa cncTema - moJrotoBka K | «JIuHeliHas anreGpay» OIIK-1.2
AKP Ne 2
KOOpJIUHAT
«Bekropb»
- IOATOTOBKA K
1.6 Henuneiinsie MIPaKTUYECKOMY
orepanuu Ha, 3aHATHIO
BeK”fO HaMI/I' cKaus HOHC COCTaBJ'IeI-;I/Ie - AKP Ne2
P ’ P N «BekToph1y, OIIK-1.1,
MPOM3BEICHHE, BEKTOPHOE 2 4/41 1 y4eOHOH KapThl N
- IpOBepKa y4eOHOM OIlK-1.2
MIPOM3BEJICHHE, «BexTopsI:
N KapThI
CMeIIaHHOE JMHEWHBIE U
MIPOM3BE/ICHHE HeJIMHeWHbIe
OTIepanum»
Hroro no pazaeny 14 28/121 | 11,5
2. AHanmUTHYecKas TeOMeTpHUs
2.1 AHanutnyeckas
- IOATOTOBKA K
TEOMETPHSI Ha TUIOCKOCTH:
NPaKTUYECKOMY
VpaBHeHHEe JMHMM ~ Ha
3aHATHIO,
IUIOCKOCTH. Y paBHEHHUE - KOHCYJIBTAIUH TI0 OIIK-1.1,
9 2 4/21 1 - BBIMTOJIHCHHE
NpsIMOM  Ha  IJIOCKOCTH. VI3 Ne2 pewenuto I3 No2 OIlK-1.2
OcHOBHBIE 3aja4n, -
«AHanuTHYeCKas
CBSI3aHHBIE C YpaBHEHHEM
. TeOMETPHSD»
IPSIMO Ha TUIOCKOCTH
- IOATOTOBKA K
2.2 AHanutnyeckas MPAKTHYECKOMY
TEOMETPHSI Ha TIOCKOCTH: 3aHATHIO
P ? - KOHCYJIBTAITUH TI0 OIIK-1.1,
Kpussie BToporo nopsaxa 2 4/21 2 - BBINIOJIHEHHE
pewenuto U3 No2 OIlK-1.2
(OKpY>XHOCT®, SJUTUTIC, N3 Ne2
runep0Ooia, napadosna) «AHanuTHueckas
TEOMETPHSD)
2.3 AmnanuTHueckas - IOJTOTOBKA K
TEOMETPHS B MIPaKTHYECKOMY
MIPOCTPAHCTBE: 3aHSTHIO, - mposepka N/I3 Ne2 OIK-1.1
YpaBHEHHE  IUIOCKOCTH, 2 4 1 - BBIIIOJTHCHHUE «AHanuTHYeCKas OIIK 1' 2’
OCHOBHBIE 3a7a4H. M]3 Ne2 TeOMETPUS» '
VYpaBHeHne mpsMON B «AHanuTHyecKas
MPOCTPAHCTBE, OCHOBHBIC TEOMETPHSD»
- IOJITOTOBKA K
MIPaKTHYECKOM
24 AHanuTnyeckas p y
reOMETpHUs B SAHATHIO,
P - IOJITOTOBKA .| OIIK-1.1,
MIPOCTPAHCTBE: 2 4/41 2,3 - 3aIUTa Npe3eHTaluit
MPE3CHTALNN Ha OIIK-1.2
TToBepxnoctu BTOPOTrO e
nopsiaka. Meton ceyeHui Y
«[loBepxHocTH
BTOPOTO MOPSIAKA»
Wroro no pazneny 8 16/81 | 6,3

3. Bsenenne
MaTeMaTHYeCKUi aHaJIn3




- IIOATOTOBKA K

MIPaKTHYECKOMY
3aHATHUIO
3.1 TloHsATHE MHOXECTBA. ’
JlelicTBUTENbHBIE YHCIA U "~ BBITIOTHCHIE
N N3 Ne3 «IIpenenn.
ux cBoiictBa. [lonsarue - KOHCYJIbTAIMX 1O OIIK-1.1,
421 HenpepsiBHOCTBY,
OKPECTHOCTH TOYKH. pewmennto 13 Ne3 OIlK-1.2
- COCTaBJICHHE
IMonsTHE GbyHKIMY. .
N . y4eOHOI KapThl 1O
CsolicTBa GyHKIMI
Teme (KpaTkas
cHCTeMaTH3aIHs
U3y4eHHOTO)
3.2 Yucnossie
M0CJIe/I0BATEIbHOCTH.
[Ipenen YUCIIOBOM
MI0CJIe/I0BATEIbHOCTH.
CxoauMocTh
MI0CJIe/I0BATEIbHOCTH.
- MOJITOTOBKA K
OrpaHuYeHHBIE u
MIPAaKTHYECKOMY
MOHOTOHHBIE
3aHATHIO,
MIOCJIeIOBATEILHOCTH.
. N - BBINIOJTHEHNE
IIpocreiimue  cBoiicTBa - KOHCYJIbTAIlUH 110 OIIK-1.1,
8/3,2U N3 Ne3 «IIpenenn.
npezesioB peuennro U3 Ne3 OIIK-1.2
. HenpepsiBHOCTEY,
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
GyHKIIMH B TOYKE M Ha - IOATOTOBKA K
MHOJKECTBE. AKP Ne3
Apudmerndyeckue «IIpenem»,
orepanum Hall - BBITIOJTHEHNE
HENPEPbIBHBIMU 4 N3 Ne3 «IIpenen. | - AKP Ne3 «IIpenen», | OIIK-1.1,
(GyHKIMAME. HenpepoiBHOCTBY, | - 3amuTa M3 Ne 3 OIIK-1.2
HemnpepriBHOCTH - OATOTOBKA K
AJIEMEHTAPHBIX (QYHKIHMA. 3amuTe
CaoiicTBa (dhyHKIUH, TEOpEeTUIEeCKOn
HETPEPBIBHBIX Ha yactu /13 Ne3
orpeske. Touku paspsiBa
Hroro no pazneny 16/5,21

4. HuddepennuansHoe
UcUncieHne (YHKIUH OJHOMN

TIePEMEHHOMN




CaMocrosTenbpHas

pabora c
JTUTEpATypOHt —
KOHCIIEKT pazzienia
4.1 3amaym, TPUBOJSIIUC pasit
. «3agaun,
K MOHATHIO IPOU3BOIHOM.
MIPUBOISAINE K
Onpenenenue
N MIOHATHIO
NpOU3BOJHON (QyHKIUH B .
touxe.  Judepenmman MIPOM3BOIHOI, - IpoBEpKa
’ P o - IIOJTOTOBKA K KOHCIIEKTA, OIIK-1.1,
ero TeOMETPUUECKUH
N MIPAKTUYECKOMY | - KOHCYJIbTAIMU MO OIIK-1.2
cmbicnt  ['eomerpuyeckuit
o 3aHATHIO, pemennto /13 Ned
U MEXaHUYECKHH CMBICI
5 IToaswa - BBINIOJIHEHNE
et s I3
P P «IIponsBoanas.
TabJIHLa TPOU3BOIHBIX
Brruncienuey,
- COCTaBJICHHE
y4eOHOH KapThl
«IIpousBoaHas»
- IOJITOTOBKA K
NPaKTUYECKOMY
3aHATHIO, KOHCYJIBTAallUHU TI0
4.2 NuddepenuupoBanme - BBIIIOJIHEHHE pewenuo M3 No4,
HESBHO 3a/IaHHBIX, N3 Ned IIposepka /I3 Ned
rapaMeTpu4ecKu «IIpousBoanas. «IIponsBoanas. OIIK-1.1,
3aJJaHHBIX (hyHKUUH. Berunciienue», Brruncienue», OIlK-1.2
Jlorapudmuueckoe - COCTaBJICHHE yueOHas KapTa
muddepeHInpoBaHNE y4eOHO# KapThl | (IPOEKT) 1Mo Teme —
«IIpousBonaHasy, 3anmra
- IOJITOTOBKA K
samute /I3 Ned
- IOJITOTOBKA K
NPaKTUYECKOMY
3aHATHIO,
- BBINIOJIHEHHE
N3 Ned - mpoBepka PI'P Ne 3
«IIpousBonHas «IIpousBonHas
BBICIINX BBICIIIMX TIOPSIJIKOB.
4.3  TpousBogHble | PAL
e A — MOPSIKOB. [Ipunoxenus OIIK-1.1,
Hopsx 15) N [punoxenus MIPOU3BOTHON, OIlK-1.2
p MIPOU3BOJHOI», - yueOHas KapTa
- COCTaBIICHUE (IpoexT) mo Teme —
yueOHOH KapThl 3ammra
«IIponzBonHas»,
-IIOITOTOBKA K
KOHTPOJIbHOU
pabore
4.4 OcHOBHBIE TEOPEMBI - OJTrOTOBKA K
TuddepeHInanIbHOro MIPAKTUYECKOMY
WCUUCIICHHS: TEOpEMBbI 3aHATHIO,
®Depma, Pous, - BBITNIOJTHEHUE
Jlarpanxa Komn. N3 Ned
CDorpM na , Teinopa cocliaBneH,Me - AKP Ned OIIK-11,
MY HI0pa. N «IIponzBonHass» OIIK-1.2
dopmyna Teitnopa. y4eOHOH KapThl
IIpumenenue «[IpousBogHas»,
MPOM3BOTHBIX npu -IIOITOTOBKA K
BBIYMCIICHHUH  MPEJETIOB. AKP Ne4
IIpasuso Jlonurans «IIpousBoaHas»




- IIOATOTOBKA K

4.5 HUccnenosanue MPaKTUYECKOMY
(QyHKIMH C  TOMOIIBIO 3aHATHIO,
g hepeHInaIbHOTO - BBITIOJTHCHHE
ucuncnenus.  [IpusHakm N3 Ned IIposepka /I3 Ned
3HAKOTIOCTOSIHCTBA, «ITpumenenmne «IIpumenenune
BO3pacTaHusl U yObIBaHHMS, MIPOM3BOJHOM /Uil | MPOM3BOJIHOM IS
BBITYKJIOCTH u HCCIICTOBAHMSI HCCIICTIOBAHMSI
. . OIlK-1.1,
BOTHYTOCTH (DYyHKIIMH Ha 1 2 2,4 (yHKUNH 1 GbyHKUUH 1 OIK-1.2
MTPOMEXKYTKE. MMOCTPOCHHUS MTOCTPOCHHUS '
OKCTpeMyMbl  (DYHKIIHIA. rpapuKoB, rpaduKoB,
Haxoxnenue - COCTaBJICHUE IIpoBepka yueOHOU
HAMMEHBILIETO u y4eOHOH KapThl KapThl
HauOONBIIETO  3HAYCHUH «IIpousBoaHas
(YyHKIIMM Ha 3aMKHYTOM TP IOCTPOCHUH
MIPOMEKYTKE rpaduka
GbyHKIUN»
Wroro no pazneny 6 12 8,4
Hroro 3a cemectp 36 72/25,21| 32,2 SK3aMeH
5. WHTerpanpHOE HCYHCICHUE
(yHKUMH OJHO# IepeMEeHHBIX
- MOJITOTOBKA K
MPAKTHYECKOM
5.1 ITepBooOpazHast p y
3aHATHIO,
(dhyHKUUS.
Heonpenenennsrit * BRITIOJHCHHC
W13 Ne5 - KOHCYJIBTAIUH TI0
HMHTErpall U €r0 OCHOBHBIE OIIK-1.1,
N 2 2 4 | «Heonpenenenus! | pemenuto MJ[3 NoS,
CBOICTBA. Tabnuma N OIIK-1.2
1 MHTETpa, - mpoBepka MJI3 Ne5
HEOIpeIeICHHBIX
- COCTaBJICHHE
HUHTErPAJIOB OT OCHOBHBIX N
AJIEMEHTapHBIX (QyHKIMH yaebHO# KapThl
P y «MeTtoibI
WHTETPUPOBAHUS
- MOJITOTOBKA K
MPAKTHYECKOM
5.2 OCHOBHBIE METOJbI P y
3aHATHIO,
HHTETPUPOBAHUS:
MeToer - BBITIOJTHCHHE
W13 Ne5 - KOHCYJIBTAIUH TI0
HETNOCPEICTBEHHOTO OIIK-1.1,
2 2 4 | «Heonpenenennst | pemenuto UJI3 NeS,
UHTErPUPOBAHUS. N OIIK-1.2
U MHTETpa, - mpoBepka MJI3 No5
WuTerpupoBanue
. N 2 - COCTaBJICHHE
3aMEHOW TEePEeMEHHOH H N
y4eOHOH KapThl
0 YacTAM
«Metoabl
WHTETPUPOBAHUS
- IOATOTOBKA K
NPaKTUYECKOMY
3aHATHIO,
- BBINIOJIHCHHE
N3 Ne5
«HeomnpeneneHHbI - KOHCYJILTAIIH IO
5.3 OcHOBHBIE METOIBI i HHI;G A pemrenuto U3 Ne5,
HHTETPUPOBAHUS: 2 2 4 COCTa;EeHH; - mpoBepka MJI3 Ne5 OIlK-1.1,
MNurerpupoBanne N - AKP Ne5 OIIK-1.2
aIMOHATBHBIX IPOOei yueonoii KapTet «HeonpeneneHHbIit
p Ap «MeTob! ped
HHTErpa
WHTETPUPOBAHHUS
- MOATOTOBKA K
AKP No5
«HeormpeneneHHsl

W UHTErpam




- IIOATOTOBKA K

MIPAKTUYECKOM
5.4 OcCHOBHBIE METOMBI p y
3aHATHIO,
MHTETPUPOBAHUS:
VIHTerpHpOBaHHE - BBINIOJIHEHNE - KOHCYJIbTAIUU 1O
W13 Ne5 pemennto MJI3 N5,
TPUTOHOMETPHICCKHX 2 2 4 | «<Heompenenennsl | - mpoBepka M3 Ne5 OIK-1.1,
BBIPa)KEHHH. oonp POBEP - OIIK-1.2
i uHTErpa», - MpoBepKa y4eOHOH
Unrerpuposanmue
- COCTaBJICHHE KapThl
UPPAMOHATBHBIX .
N y4eOHOH KapThl
BBIpaKEHHH
«Metoasl
HMHTETPUPOBAHUS»
5.5 OnpeneneHHbIi
UHTErpall. - HOATOTOBKA K
3agava BBIYHCIICHHS MIPAKTUYECKOMY
IUIOIIAIN KPUBOJIMHEHHON 3aHATHUIO,
Tpamemuu M Jpyrue - BBINIOJIHEHHE
3a/a4d, MOPHUBOIAIINE K N3 Ne5
MOHATHIO ONPEETIEHHOTO «OrmpenienieHHbI | - KOHCYJIbTAINH T10
OIIK-1.1,
HHTETpaIa. dopmyna 2 2/0,611 4 uaTerpa M ero | pemenuro M]3 Ne5, OIK-1.2
Herorona-JleiibHuma. npuioxeHus», | - mposepka M3 Ne5 '
CpoiicTBa onpeneIeHHOro - COCTaBJICHHE
UHTErpaa. y4eOHOI KapThl
CymiecTBoBaHue «IIpunoxenwust
nepBooOpa3HoOi OTIpeIeIEHHOTO
HENPepbIBHONH  (DYHKIHU. MHTETpaNa»
3aMeHa TIEPEeMEHHOH W
- IOATOTOBKA K
NPaKTUYECKOMY
3aHATHIO,
- BBINIOJIHEHHE
U3 Ne5
«OnpeeneHupii | KOHCYJILTAIH IO
P pemmenmio U3 Nes,
HHTETpaI U ero
- npoBepka UJI3 Ne5,
TIPUJIOKEHHS,
5.6 HecoGcTBeHHbIE - IPOBEpKa KOHCTIEKTa
- . OIIK-1.1,
WHTErpaJIb: 2 2/21 6,1 «CsolicTBa
CaMOCTOSITENIEHOE OIlK-1.2
TIpu3Haku CXOAUMOCTH HECOOCTBEHHBIX
n3ydyeHue
HTODATY DL HHTETPaJIOB.
PaTYphL: [Tpusnaku
KOHCIEKT
. CXOIMMOCTHD
«CsoiicTBa
HECOOCTBEHHBIX
WHTETPaJIOB.
[Ipusnaku
CXOJIUMOCTH»
Hroro no pazaeny 12 12/2,611 | 26,1
6. JMuddepenpmansroe
UCUHUCIICHHE byHKIMI
HECKOJBKHX HepEeMEHHBIX
CaMOCTOSITENIbHOE
U3ydeHue
6.1 Ilomstme  OHIIL JIUTEpATypBI IO
IIpexen u HEMPEPHIBHOCTH TeMe: HallhCaHue
®HIT. OCHOBHBIC KOHCIIEKTa OIIK-1.1,
N .| 2 2 221 4 - IPOBEpKa KOHCIEKTa
CBOIiCTBa GbyHKUUi, «OcHOBHBIE OIIK-1.2
HETPEPHIBHBIX B CBOICTBa
3aMKHYTOI 0bnactu ¢byHKIM,
HETIPEPHIBHBIX B
3aMKHYTOM

o0acTu»




6.2 YacTHbIe

- IIOATOTOBKA K

MIPOM3BO/IHbIE u MIPAKTUYECKOMY
MPON3BOHAS o 3aHATHIO,
- KOHCYJIbTUPOBaHHE
HAaIpaBJICHUIO. - BBINIOJIHEHNE
Juddepennmpyembie W13 Ne6 no pemermio U3 | oy q 4
2/21 4 Ne6,
¢ynkunu.  KacarenbHas «YacTHble - npoBepka OIIK-1.2
[UIOCKOCTD M HOPMATE K TPOMBBOMHBIEY, | o onmenns N3 Neb
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,
U depeHIInabl BRICITUX 2 4 N3 Ne6 - IpoBEpKa OIlK-1.1,
MOPSIAKOB. «YacTtHble BoimosHeHus /13 OIlK-1.2
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 - TIpOBEpKa
®HIT», BhInosHeHus /13 OIIK-1.1,
6.4 Dxcrpemymbr OHIT 221 4 - COCTABIEHIE Ne6, OIK-1.2
y4eOHOI1 KapThl | - mpoBepka y4eOHOMH
«®DHIT», kapTel «OHID»,
- MOATOTOBKA K - AKP Ne6 «®DHIT:
AKP Ne6 «OHIT: |auddepentmpoBanmer»
nudhepeHInpoBa
HHE
Hroro no pazaeny 8/61 16
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,
uHTEeTpalry. Teopema o 2 4 - - mpoBepka MJI3 Ne7, OIIK-1.1,
cpeaHeM 3Ha4YCHUHU. caMocTosITeNbHOE | -IpoBepka KoHcnekTa | OIIK-1.2
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
WHTETpaIy. 3ameHa 3aHATHIO, - KOHCYJIbTAIlUU 1O OIK-1.1
MEPEeMEHHBIX, IEepexoa B 2 4 - BBINIOJITHEHHE pemennto 13 Ne7, )
N OIIK-1.2
TPOMHOM HHTErpale K N3 Ne7 - mposepka N/I3 Ne7
LHMITHHIPUYECKUM u «Kparnbie
chepuieckum HHTETPajbh»

koopauHataMm. [lonsite o
MHOTOKPATHBIX




- BBIIIOJTHCHUEC

W13 Ne7
«Kpatnsie
7.3 TeoMmeTpuueckue u p - mpoBepka MJI3 Ne7,
HHTETPAJIbI», .
MEXaHHYECKHE - MPOBEpKa y4eOHOM OIlK-1.1,
2 2/21 4 - COCTaBJICHHE
[IPUJIOKEHUS KpaTHBIX N kapTsl «IIpunoxxenus OIIK-1.2
y4eOHO KapThl
MHTETPAJIOB KpaTHBIX HHTETPAJIOB)
«ITpumnoxenus
KpaTHBIX
HMHTETPaIoB»
HUroro no pazneny 6 6/21 12
8. DneMeHThI TEOpUH
YHCIOBBIX U (DYHKIMOHAJIBHBIX
8.1 TloHATHE YHCIOBOTO
psna. IMonstue - HIOATOTOBKA K
CXO/IUMOCTH psina. MIPAKTUYECKOMY
- KOHCYJIbTAIUU 1O
IMpu3HaKu  CXOJUMOCTHU 3aHATHIO, OIIK-1.1,
2 4 4 pemennro M3 Ne§,
3HAKOTIOJIOKUTEIbHBIX - BBINIOJIHEHNE - mposepka I3 Ne§ OIIK-1.2
PAIOB. W13 Ne8 poBep :
3HaKONEePEMEHHBIE PSJIBL. «YucnoBsie pAab
Psn JleiiOnuma
8.2 OcHOBHBIC TIOHATHUS
Teoprud (YHKIIMOHAIBHBIX
PAIOB. CXOIMMOCTb.
PaBrOMepHAas
CXO/IUMOCTh
(hYHKIIMOHAIBHOTO  psifa.
HenpepbiBHOCTS,
ndhdepeHINPYEeMOCTs H
Auepenmpy - IOATOTOBKA K
HUHTETPUPYEMOCTh CYMMBI
(YHKIMOHAIBHOTO psia MPAKTIMECKOMY | _ KOHCYJIbTAallUH IO
C : 3aHATHIO, OIIK-1.1,
TETCHHBIC PAIBL. 4 4 6 pemenuto M3 Ne§,
- BBIIIOJIHEHHE OIlK-1.2
Teopembr Abens. Pamnyc VI3 NeS - mpoBepka NJI3 Ne8
CXOJMMOCTH. -
«YucnoBsie pAab
HemnpepsiBHOCTB,
muddepeHpyeMocTs U
MHTETPUPYEMOCTh CYMMBI
CTENEHHOTO psijia.
Psan Teilinopa.
Paznoxxenue B pan
MaknopeHa OCHOBHBIX
SJIEMEHTapHBIX (YHKIHUI.
8.3 OcHoBHbIC 3amaun
- IOATOTOBKA K
rapMOHHYECKOTO aHaJM3a.
NPaKTUYECKOMY
OpTOrOHAIBEHBIE CHCTEMEI SAHSTHIO - KOHCY/TBTALIH 10
GyHKIM. ’ Y OIIK-1.1,
4 221 6 - BBINIOJIHEHHE peuwennro M3 Ne§,
Tpuronomerpudeckast OIlK-1.2
N N3 Ne8 - mpoBepka MJI3 Ne8
cucreMa (QyHKLUI.
«DyHKIIMOHATIBH
Pag  ®ypre. Ilpusnaku
BI€ PSIBD)
cxoaumocTH psnoB Dypse
Hroro no pazaeny 10 1021 | 16
Wroro 3a cemectp 36 36/12,61| 70,1 330

9. OOBIKHOBEHHbBIE

JuddepeHinaibHbIe




9.1 OOBIKHOBEHHEIE

muddepeHnnaibHbe - IOJITOTOBKA K
yYpaBHEHHUS [IEpBOTO MIPAKTUYECKOMY
MopsZIKa. OcHOBHbIE 3aHATHIO,
onpeneneHus. YacTHoe u - BBINOJIHCHHE
oOriee pelIeHue. N3 N9 - KOHCYJIbTUPOBaHUE
UnTerpansapie  KpuBBIE. «OO0bIkHOBEHHBIE | TO pemennto M]3 OMK-1.1
I'eomeTpudeckuii  cMbICH 2/21 AV nepsoro Ne9, OIK 1' 2’
QG depeHInanIbHOro MOPSIKAY, - IPOBEPKA '
ypaBHEHHUS MIEPBOTO - coctaBinenue | BoimonHeHus /I3 Ne9
MopsiZIKa. y4eOHOI KapThl
Meronpt perienus «1Y mepBoro
TuddepeHInaIbHbIX MOPSI/IKA: THITBI U
ypaBHEHMI IIEpBOTO METO/bI PELLICHUS
nopsijika
- IOJITOTOBKA K
MIPAKTUYECKOMY | - KOHCYJIETUPOBaHUE
3aHSTHIO, o pemennto 1/13
- BBIITOJTHEHHE Ne9,
N3 Ne9 - TIpOBEpKa
9.2 ay BBICIIHMX «OO0bIkHOBeHHbIE |  BbInoaHeHus WU/13 OIK-1.1
MOPSIIKOB, CBOJSIIUECS K 2 Y nepBoro Ne9, OITK 1' 2’
EpPBOMY TOPSIIIKAY, - 3ammra UJI3 Ne9, '
- COCTaBJICHHE - MpoBepKa y4eOHO
yueOHoit kapThl | KapThl «/IY nepBoro
«1Y mepBoro TOPSIIKA: THUTIBI U
MOPS/IKA: THITBL M |  METOJIbI PEIICHHS»
METO/bI PeILICHUSD
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,
cucTeMa pELICHU.
BBICIIHX MOPSAAKOB - IpOBEpKa
Onpenenurensd
C IIOCTOSIHHBIMU BhInosHeHus: NJ13
Bponckoro.
N ko3 durmeHTamu Ne9,
Heomnoponnoe nwmHeitHOE 4 C ny 6t OIIK-1.1,
. Cuctemsr IY», | - npoBepka y4eGHOI
ypaBuenue (JIHAY), Bua i poBepia ¥ OIlK-1.2
- COCTaBJIEHUE kaptsl «JIHAY
oOmero pemrenus. Meron N
y4eOHOM KapThl | BBICIIHMX MOPSIIKOB C
BapualK POU3BOJIBHBIX
«JIHJLY BbICIIHX MOCTOSIHHBIMU
MOCTOSIHHBIX. b
MIOPSI/IKOB C KoaduIneHTaMU:
KommnnekcHsie yncna. PAR u
JuEcHHOC yDABHCHHEG C MOCTOSIHHBIMH METO/IbI PEILICHUSD,
koaduruentamu | - AKP No7 «OJTY»
MOCTOSIHHBIMH
: METOJIbI
ko3 durpeHTamu. A
peieHus»
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 JIY» No9, OMK-1.1
TuddepeHInaIbHBIX 4 4 8 - COCTaBJICHUE - IPOBEPKA OITK 12’
ypaBHEHHI (2-ro y4eOHOH KapThl BeinosHeHus U3 '
nopsiiKa) «JIHAY BbICIIHX Ne9,
MTOPSITKOB C - 3ammta U3 Ne9
MTOCTOSTHHBIMHU
ko3 dumenTamu
: METO/IbI
pelIeHHS.
Crtpykrypa
o01Iero pereHus»
Hroro no pazaeny 12 1221 | 30
10. DeMeHTHI TEOpUH
BEPOATHOCTEN
- IOATOTOBKA K
NPaKTUYECKOMY
10.1 DneMeHTbI 2 2 10 3aHATHIO, - KOHCYJIbTHPOBAHUE OIlK-1.1,
KOMOMHATOPHKH - BBIIIOJIHEHHE o pemenuto /13 OIlK-1.2
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 10 - BBINIOJIHECHHE
- IpOBEpKa OIIK-1.2
CTaTUCTUYECKOE N3 Nel0
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
BepossTHOCTb.  Popmyina NA3 Nel10 Nel0, OMNK-1.1
MOJTHOM BEPOSATHOCTH W 2 2 10 «Teopus - IpoBepKa OIK 12’
¢dopmyna baiteca. Cxema BEPOATHOCTEI», BeinonHenus M3 '
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 SAHSTHIO o pemenunto NJ13
pacnpeneneHusi, QyHKIUSI ’ Nel0, OIIK-1.1,
2 2 10 - BBINIOJIHEHNE
pacrpeneneHus " VI3 Nel0 - TIpOBEpKa OIIK-1.2
IIJIOTHOCTb. «Teo ;15[ BoinoHenus U/13
MaremaTtnueckoe pH NelO
BEPOSTHOCTEI
OXHIaHUEe W JHUCIepCus,
HayaJIbHBIC u
- IOJITOTOBKA K
105 N3BecTHBIE A - KOHCYJIbTUPOBaHUE
MIPaKTHIECKOMY
pacrpenesieHuss M UX o pemenuto U3
3aHATHIO,
YHCIOBBIC Nel0, OIIK-1.1,
2 221 10 - BBINIOJIHEHNE
XapaKTEPUCTUKH. VI3 NelO - IpoBepKa OIIK-1.2
HopmansHnoe - BoinosiHeHus U3
«Teopus
pacnpeneneHue NelO

BEPOSTHOCTEW»




- IOATOTOBKA K

- KOHCYJIbTUPOBaHUE
10.6 3akoHBl OOJBIIMX MIPaKTUYECKOMY
o pemennro 1/13
yucen. HepaBeHCTBO H 3aHATHIO,
N Nel0, OIIK-1.1,
Teopema YeObIéna. 1 221 10 - BBINIOJIHCHHE
HenrpanbHas npeneibHas A3 Nel0 - MpoBepKa OTK-1.2
- BeimosHeHus /13
TeopeMa «Teopus
. NelO
BEPOSITHOCTEI
10.7 MHoromepHbIe - IOJITOTOBKA K | - KOHCYJIbTUPOBaHHE
CITyJaifHbIe BEJTMYMHBI. TIPaKTUIECKOMY o pemennto 1/13
OyHKIMK pacTipeesieHus, 3aHATHIO, Nel0,
. OIIK-1.1,
CBOWCTBA. Yucrnossie 1 2/2N | 10,2 | - BeImONIHCHHME - IpoBEpKa
OIIK-1.2
XapaKTEPUCTHUKH. A3 Nel0 BoinosiHenus /13
DneMeHTHI TeopHuH «Teopus NelO,
KOppeJsLNn BEPOSATHOCTEIN 3amuta UJI3 NelO
Hroro no paszzeny 12 14/611 | 70,2
11. DJeMeHTHI
MaTeMaTHYEeCKOH CTaTHCTHKH
- MOJITOTOBKA K
11.1 OcHOBHEBIC TMOHATHS, a
MIPaKTHIECKOMY | - KOHCYJBTAIMH I10
reHepabHas
3aHSITHIO, pemennto MJ[3 Nell,
COBOKYITHOCTh U BBIOOpKA.
- BeImoNTHeHne | - mpoBepka MJI3 Nell
CTaTUCTHYECKUE OLIEHKHA OIIK-1.1,
2 2/0,61 | 10 N3 Nell «IlepBuunas
rnapameTpoB OIIK-1.2
«ITepBuuHas o0OpaboTka
pacnpeneneHus..
00paboTka pe3yabTaTOB
Toueunsle U
pe3yIbTaTOB SKCHEPHUMEHTa»
MHTEpPBaJIbHbIE OLEHKH
IKCIIEPUMEHTA
- MOJITOTOBKA K
MIPAaKTHIECKOM - KOHCYJIbTalllH 10
11.2 JloBepuTenbHbIC P Y Y !
3aHSITHIO, pemennto MJ[3 Nel2,
WHTEPBAJIBI JUIst
- BeIMONTHeHne | - mposepka M/I3 Nel2
napamMeTpoB HOPMaJIbHOTO OIlK-1.1,
2 221 10 N3 Nel2 «Yucnossle
pactpenenenus. Ilonstue OIlK-1.2
«Hucnossie XapaKTePUCTUKU
0 KPHUTEPUSX TPOBEPKH
XapaKTePUCTUKH reHepaTbHBIX
CTaTUCTHYECKUX THIIOTE3
TeHepaJIbHBIX apameTpoB)
apaMeTpoBy
- MOJITOTOBKA K
11.3 Kpurnueckas A
MIPaKTHYECKOMY | - KOHCYJBTAIMH I10
obJacTs, YpOBEHb
SHATHMOCTH,  MOIIHOCTS 3aHATUIO, pemenuro I3 Ne9,
- ’ Konrenii 4 2 10 - BBIIOJIHEHHE - BeimoaHenue /13 OIIK-1.1,
PHTEPIL. PHTEP NA3 Nel3 Nel3 «IIpoBepka OIIK-1.2
cornacus Ilupcona s
«IIpoBepka CTaTHCTHYECKUX
THIIOTE3Bl O HOPMAJIbHOM
CTaTUCTHYECKUX THIIOTE3»
pacnpeneneHun
THIIOTE3»
- IOATOTOBKA K
11.4 @yHKIHOHATBHAS MPAKTHYECKOMY
3aBHCHMOCTh u 3aHATHIO, - KOHCYJIbTallH 110
perpeccus. Kpussie - BeinosiHeHue | pemenuro M3 NelO,
perpeccun. BbiOOpOYHBIit N3 Nel4 - BeinosiHeHue 1/13
KO3 GUITUECHT 4 4 10 «BrIsscHEeHHNE Nel4 «Brersicuenne OIIK-1.1,
KOppeJALtN. KOpPPEJSILIMOHHON KOpPPEISILIMOHHON OIIK-1.2
Omnpenenenue 3aBUCHMOCTH 3aBUCHMOCTH
napaMeTpoB  JIMHEHHOU HU3MEPUMBIX HU3MEPUMBIX
perpeccun METOJIOM TPU3HAKOB MPU3HAKOBY»
HAMMEHBIIINX KBAJ[PATOB reHEPaIbHOM
COBOKYITHOCTH
Hroro no pazaeny 12 10/4,611 | 40
Wroro 3a cemectp 36 36/12,611(140,2 JK3aMeH
144/50, 9K3aMeEH, 3a4eT C
Uroro no pucnumiuze 108 2425 CT,
4n OIICHKOM




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 OakajlaBpuarta BeIclIero oOpa3oBaHus (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 UHYI0 TEXHOJOTHIO paboOThl 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.

OcCHOBHbIE 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 1o 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

Ilo mucummummee «MartemaTuka»  OpPEeNyCMOTpPEHA  ayAUTOpHas W BHEAyAUTOpHas
caMmocCTosTeNbHas paboTa 00y4JarOIMXCsl.

A}’III/ITOpHaH CaMOCTOATCIIbHaA pa60Ta CTYACHTOB NpCAIoIaracT pCiCHUC KOHTPOJIbHBIX 3a/1a4
Ha NPAKTUYCCKUX 3aHATHAX.

Ilpumepnvie ayoumopnuvie konmpoavhote pavomot (AKP):

AKP Nel «Mampuuyuwt, onpedenrumenu, CJ1Y»

3agava 1. HalinuTe npousBeaeHne MaTpuil

2 4 -1)(1 1 -1 3
03 7|2 -2 0 [2_1 1)-—2
5 0 -6
1)00—211—2, 2) 5’
5
3|-(4 2 0
3) -1
3agaua 2. Beiuncnute onpeaenuTens
2 -4 3
5 10 -

0 4 7

3anaua 3. Haiinute oOpaTHbIe 111 MaTpHUII
1 0 O

[1—4] 2 5 -1
1)32 1)47 1.

3agauya 4. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U
6) no ¢popmynam Kpamepa; B) meronom ["aycca:

X + 3y + 2z = -1,
3X + 2y + 5z = 6
4x + 3y + z = L
AKP No2 «Bexmopuot»
1. TloctpoiiTe Ha MIOCKOCTH BEKTOPHI a= (4;_ ) , b= (_2;5) , €= (1;2). Halinute nx

IHeitHy1o koMGnHammo 28 +D+3C a) reomerpuuecky, 6) anamuTnuecky.

5 a= (2;1;—3)’ b=(- 4;0;2), c= (1;1;_2), Haiinure:

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



5 a-b, ac, bc, (a+2)(3a-5b)
p axb, axc, bxc, (a+2c)x(3a@-5b).
y abc, (a+2cfsa-sb)c—2b)
3. 5=(1;4;_3) , 6=(3;_2;5), 62(3;_4; 2) . Halizure mnmomans mapamienorpamma,

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

4. TlpoBepbTe, SABIAIOTCA I BEKTOPBI a=(313) , b =(3;0;-2) , ¢ =(-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 ecm 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. Haittu oOumii unTerpan wim oOuiee pemieHue AUQQepeHnanbHOro ypaBHEHUS! MIEPBOTO

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 unousudyanvhovie domawnue 3aoanusa (U/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 JTUHEHHBIX alreOpanyeckux ypaBHeHu mo ¢opmyrnam 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. Hamucarh kaHOHWYECKHE W MapaMETPUUYECKHE YPaBHEHUS MPSMOM, MPOXOMASAIICH depes
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 mexnay npsimoi, npoxomsmien yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u
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"".

d

1. Haiigure &y 51
dx

2. a) Hanummre ypaBHeHHe KacaTenbHO# K mapabone Y = X° —4X + 2 B Touke ¢ abcmuccoit

x, = 0. IToctpoiite rpaduk 1 kacaTeabHyIo.

6) Hanmmmmre ypaBHeHHMe KacaTelnbHOW K KpuBoi X° + Yy’ —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. 3aBHCUMOCTb MYTH OT BPEMEHH MPHU NPSIMOIMHEWHHOM JBM)KEHUU TOYKHU 33J1a€TCsl ypaBHEHHEM

_ 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. HaiiuTre IPOMEXKYTKH BBITYKIOCTH, BOTHYTOCTH M TOUKH Ieperu6a GyHkmun vy = 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:

A) z=x-2y+5 y>0 B) z:m@2+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. BBIUUCIUTH IUIOIIAAb (DUTYpBI, OTpaHUYEHHOH OKpyXHOcTsMH I =1 =2C0S¢ (BHe

OKPY>KHOCTHU

r=1).

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

6. BbrruucauTh TpoWHON MHTErpai m(xz +3y2)dxdydz; R:0<z<3x, x+y<1 y>0 mo ¢urype R,
R
OTPAaHUYEHHOM MTOBEPXHOCTSMHM.
7. BeraucnauTh 00bEM Tea, OrpaHMYEHHOTO MMOBEPXHOCTSIMH
z=8-x-Yy, x=0, y=x* y=4, z=0.

8. HaiiTu cratuueckrie MOMEHTBI OTHOCUTENEHO KOOPIAUHATHBIX OCEHl MITACTUHKHU, OTPaHUYCHHOMN
o 2 o o
napabonoit Yy = X (y > O), npsMoOi  X=9, ecnu MJIOTHOCTh pacIipe/ie]IeHHs] MacChl B KaKIOH

TOYKE PaBHA OPJAMHATE ITOU TOUKHU.

9. Haiimute MomeHthl uHepuuu |, Iy' |, OQHOpPOIHOI MIACTUHKU (5 =1), OTPaHUYCHHOMN

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

HJI3 Ne8 «Hucnoswie paovl, pynkyuonaivHole paosvl)

= 1
1. Z[OKa?»aTB CXOJIMMOCTh M HalTH CyMMY piaaa 2—2
n"+n
n=

2.MccnenoBaTh Ha CXOJIMMOCTD PSAbL:

sin n\/_

)Z

R0 S 2 0 2

n=1

g Z(3n +1),/In(n+5

3. UccnenoBath psizibl Ha a0COIIOTHYIO U YCIIOBHYIO CXOAUMOCTB!

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

’ “nin(n+1) ~ ~ %<  3n+2

—1)"
4. Haiitu cymmy psaja Z ) ¢ Tog”ocTsro 110 0.001.

= 4"(2n+1)

5. Haiitu o6nacTh CXOAUMOCTH CTCTICHHOI'O psAaa:

a)g(—l)“gzn“ix;l)“ )24(x 9" B>§(—1>“<T;2> "



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. Paznoxuts B psag Pypbe QyHKIHIO, IEPUOIAIESCKYIO C TICPUOOM 277 , 3aJaHHYIO0 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 oOmee pemieHue nu¢@depeHIuanbHOro ypaBHeHus (B NMpUMepe 1) 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



[TpousBoauTCs 5 BBICTPENIOB IO PE3EpBYyapy C rOPIOYUM, IPUUEM pe3epByap Mocie NepBOro
nomnaganvud B HCTO BOCIUVIAMCHSCTCS, a4 MOCJIC BTOPOIro IOMMaJaHHud B HCTO — B3PLIBACTCH.
BeposiTHocTs momagaHus B pe3epByap Inpu Kaxaom BbeicTpene pasHa 0,3. Haiitu
BEPOSITHOCTH TOTO, UTO pe3epByap OyAeT MOA0XKIKEH, HO HE B3OPBETCH.

B cembe Tpoe gereii: 2 mManbuuka U JeBouka. JleTw urparoT Ha KyxHe. BeposTHOCTh TOrO,
YTO MaJIBYMKHU Pa300bIOT MOCYQy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mnsa neBouxu — 0,4.
HaiiTu BeposTHOCTH TOTO, YTO TIOCyAa OyIeT pa3oura.

Cama momajgaeT B MUIIEHb MPU OAHOM BBICTpenie ¢ BepostHOcThi0 0,8, Mama — ¢
BeposiTHOCTBIO 0,7, a Ilama — ¢ BepositHOocThIO 0,75. Camra BeicTpenwn 2 paza, Mamra — 3
pasa, Ilama — 1 pa3, mocie 4ero B MHILIEHH ObUIO OOHapy>KeHO OAHO oTBepcThe. Kakosa
BEPOATHOCTH TOTO, UTO B MUIIIEHB Momnana Mamia?

Pa3peiB CcBsSI3M NMPOMCXOIUT B OAHOM M3 3BEHbEB TenedoHHOro Kabens. MOHTED
MOCJICIOBATEIFHO MPOBEPSICT 3BCHBS, OOHApPYKMBas MeCTO pa3pbiBa. COCTaBUTH PSJT
pacrpefieieHusi 4Huclia OOCIEOBAHHBIX 3BEHBEB, €CIH BEPOSATHOCTH pa3pbiBa IS
KOKJIOTO 3B€HA IIOCTOSIHHA W paBHA P.

3aman ps  pacnpeneneHus JAMCKPETHOM cinydyallHOM BeNWYMHBI X.

X1 2 3 4 5 6

p 003|015 (0,20 {035 | 0,15 |?
ITocTponts MHOT'OYTOJIBHUK pacnpeneacHus. Onpenenutpb GbyHKIHIO
pacmipenienieHuss W TOCTPOUTH €€ Tpapuk. BBUUCINT MaTeMaTH4ecKoe OKUIAAHUE
m, D[X] oy
,  JHCIIEPCHIO , CpellHee  KBaJpaTHYECKOE  OTKJIOHCHHE "
P(m,—o, <X <m, +0,).
BCPOATHOCTh (m, - o, «+o)

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

F(x) = %(—xs +12x° —45x +54), 3<x<5,

1, X >5.

Haiitu  mnmotHocte  pacmpenenenus.  [loctpouts  rpadukd QyHKIMH U
IUIOTHOCTH pAaCHpeAciiCHUsl. BbIUHMCINTh MaTeMaTUYECKOE OXKUJIAHUE, JUCIEPCUI0 U
BEPOATHOCTh P(X €(0,4)).

B Tabmume mnpuBenéH 3aKOH pacHpenesieHUss BEPOSITHOCTEW CHUCTEMBI CIyYailHBIX
BennuuH (X, V)
X
-2 -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




R . My, m y .
Haiitn: xooddumment «a»; maTeMaTuyecKue OKUJJaHUS ;  JUCIEpCUn

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 v X v

38,4 | 18,7 | 40,7 | 24 30,3 |18 27,3 | 251 | 22 21

40,2 | 11,7 | 50,8 |9 28,4 | 15,7 | 38 20,6 | 32 28,6

24,1 1209 | 38,2 228 |476 |11,3 |528 |152 |19,5 | 197

325 |22,4 | 36 19,8 | 30,3 | 21,3 |48 24,5 | 46 20,3

25 29,5 | 357 | 153 | 305 | 27,8 |26 28,7 | 27,8 | 155

38,1 |19,6 | 34,3 |20,7 | 48,7 | 115 | 325 |28 35,2 | 30,7

16,8 | 32,2 | 438 |13 16,8 | 18,3 | 57,1 (29 |416 |18,2

28,8 | 29,7 | 355 |24 23,9 | 20,2 |40 23,8 | 42,5 | 153

47,1 | 14,7 | 459 |24 54,3 | 14,2 | 50,7 | 159 | 32,9 |225

50,1 | 159 | 293 | 219 | 60,8 |27,2 |58,6 |93 |356 |227

30,2 | 25 542 | 142 | 21,4 | 19,8 | 40,1 |17,4 |47 17,3

36,9 232|598 |61 |384 |23 344 | 234|314 | 30,2

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

38 15,4 | 52 6,1 |238 |18,3 [42,1 285 |33,7 | 19,8

55 11 31,2 | 242 |379 | 32,6 |43 20,2 | 27,6 | 18,5

16,2 | 25,2 | 512 | 142 | 30,6 | 215 |235 | 14,6 | 36,8 |10,7

49,7 | 159 | 32,2 | 20,4 | 37 245 |1 329 | 258 | 455 | 148

49,7 1195 30,9 | 20,7 |57,6 |20,3 |54 14,4 1 18,6 | 153

42,3 19,7 | 415 |10,8 | 419 14,6 |423 | 235 |258 | 27,4

357 119 |412 |98 |341 (263 [588 |92 |392 |175

Haiitu BbIpa’keHHEe ABYyMEpHOro »smmMpuyeckoro pacmpeneneHus (X, V), smnupuueckue
pacripesiesieHus COCTaBIAIOMMX X U Y, IOCTPOUTH TpadruecKkoe 0TOOpaskeHHe pacpeesieHU.



J171st 3TOTO - COCTaBUTH KOPPEISALUOHHOE M0JI€, KOPPEISAIHUOHHYIO TaOIUIly aOCOTIOTHBIX YacToT,
BapHAIMOHHBIC PsIbl, Ta0uiy «CTaTucTUdecKkasi COBOKYITHOCTh U3MEPUMOTO MTPH3HAKAY.

HJ[3 Nel2 «Hucnoeble xapakmepucmuku 2eHePaAIbHbIX RAPAMEmpPOs»

[To nannbiM, nonyueHHsiM B /I3 Nell, onienute reHepaibHble MapaMeTphl: HalWIUTe CpeaHee,
JUCIIEpCUsi, CpellHee KBaJpaTMYHOE OTKJIOHEHHME, aCUMMETpHUs, 3KCLECC, MOJa, MEAMaHa,
Koa(duIMeHT Baprauuu JUist npu3HakoB X U Y. OUEHUTE CTeNeHb OTKJIOHEHUS SMIIUPUIECKOTO
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)

[To nannbiM, nomydeHHbiM B M3 Nell um 12, mpoBecT CTaTUCTHUYECKYIO IPOBEPKY
CTaTUCTUYECKOM THIOTE3bl O HOPMAJIbHOM pACHpPElEICHUH HU3MEpSIeMOro IpuU3HaKa I10
CJICAYIOUIMM KPUTEPHSM: a) CpeTHEMY KBaAPATHYHOMY OTKJIIOHEHHIO, 0) pa3Maxy BapbHpPOBAHHUSA,
B) MOKa3aTe/IsAM HCIIPABICHHBIX acMMMETPHH M JKclecca, T) kputepuio Ilupcona y? (yposeHb
3HaYMMOCTU MNpuHATH paBHeIM 0.05). B cioyuyae nOpuHATHS THIOTE3bl O HOPMAIbHOCTU
pacnpeneseHns HailTH JOBEpUTEIbHbIE MHTEPBAIbI 111 MATEMAaTUYECKOT0 0KMJIaHUS U CPEHETO
KBaJPaTUYHOTO OTKJIOHEHHUsI MpU ypoBHE Han&xHocTH (.95,

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

[lo nmannpiM 3amaum, wucciemxyemor B M3 NeNe 11-13, HaWiTH M 3aIMcaTh B
KOPPENSIUOHHYI0 TaONUIly YCIOBHBIE cpenHue. Ha KOppersiiMOHHOM I0Jie MOCTPOUTh JIMHUHU
perpeccun. HailiTu ucnpaBieHHBIH KOPPEISLUOHHBII MOMEHT M KO3(DQUIMEHT KOPPESIIU.
[TpoBepuTh runoTesy o0 HE3aBUCUMOCTH Npu3HakoB X U Y (ypOBEHb 3HAaYMMOCTU IPUHATH
paBubiM 0.05). Paccuurare koad¢uumenTsl nuHelHON perpeccun (X Ha Y wim Y Ha
X).IlpoBepuTh 3HAYMMOCTH ypaBHEHHUS perpeccuu. HailTu noBepuTelbHbIE HWHTEPBAJIbI IS
K02 PUITMEHTOB KOPPETSAIUU U JTUHEHHOU perpeccu (pu ypoBHe Hana&xHocTh 0.95).



7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTeCTAMH

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPEACTBA 1JIsl IPOBEAeHHA
NPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIit
3JIeMEHT
KOMIIETCHIINU

[Inanupyemblie
pe3yNbTaThl
o0y4eHus

OreHOYHBIC cpe€acTaa

OIIK-1 — cioco0HOCTH MPUMEHSAITH €CTECTBEHHOHAYYHbIE U 00leNH:KeHePHbIe 3HAHUS, METO/IbI

MAaTEMATHIECCKOI0 aHA/IM3a U MOJC/IMPOBAHUSA B HpO(l)eCCHOHaJII)HOﬁ ACATC/IBHOCTH

OIIK-1.1: Pemaer
CTaHIapTHBIE
npohecCUOHAIbHBIC
3a/1a49M C
HpI/IMCHCHI/ICM
OOIICHHKEHEPHBIX
3HAHUHN

- OCHOBHBIC TTOHSITHS
1 METObI TUHEHHOM,
BEKTOPHOH anredpsl
¥ aHATUTHICCKON
TCOMETPUU;

- OCHOBHbIE MOJIOXKE-
HUSI TEOPHUH TIpesie-
JIOB ¥ HENPEPHIBHBIX
¢byHKUMH, TpaguK
OCHOBHBIX
3JIEMEHTapPHBIX
GyHKIUH 1 uX
CBOIICTBA;

- OCHOBHBIE TEOPEMBI
g hepeHInanbHOTO
Y MHTETPAILHOTO HC-
YHUCIIEHUS (PYHKINH
OJTHOM M HECKOJIBKUX
MEPEMEHHBIX,
METOIbI

T PepeHInaATEHOTO
MCUYHCIICHUS
MCCIIEI0OBaHUS
(GyHKIWH, OCHOBBI
YHCIICHHBIX METOIOB
BBIYUCIICHUS
OIpeeIeHHbBIX
MHTETPaJOB,

- OCHOBHBIE THUIIBI
OOBIKHOBEHHBIX
nuddepeHInaIbHBIX
YpaBHEHUI W METOIBI
UX PEIIEeHNS,

- OCHOBHBIC
ITOJIOXKCHUA TCOPUHN

Teoperuyeckue BONPOCHI AJs Ik3aMeHa B 1 cemecTpe

1. Marpuibl. Bunbl Mmatpuil. JlelcTBUS Hall MATPUIIAMH.

2. Onpenenurens. OnpeneneHre, CBOMCTBA ONIPEIETHTENS.
3. HeBoipoxkaennas matpuia. O6parHast MaTpuna. Panr
MaTpPHULIBI.

4. CucreMbl THHEHHBIX YpaBHeHNH. OCHOBHBIC TIOHSTHSI.
CosmectHOCTs CJIAY.

5. Pemienne cucteM TMHEHHBIX ypaBHEHUH. MaTpuyaHbIi
METO[.

6. Pemenne cucteM TMHEHHBIX ypaBHEeHHH. DOpMyItbl
Kpamepa.

7. Pemienue cucteM JIMHEHHBIX ypaBHEHUI MeToj0M ["aycca.
8. CucteMsbl IMHEHHBIX OAHOPOJHBIX YPaBHEHUH.

9. Bekropsl. JInHelHbBIE OTepaliy Ha/l BEKTOPAMHU.

10. [poekius BekTOpa Ha 0Ch. MOTyJib BEKTOpA.
Hanpasnstonye KOCHHYCBHI.

11.CxansipHoe Mpou3BeIeHHe BEKTOPOB, €r0 CBONCTRBA.
[IpunoxxeHus: CKaIApHOTO POU3BEICHHS B TEOMETPHH,
¢duzuke.

12.BekTopHOE MPOU3BEICHUE BEKTOPOB, €T0 CBOMCTBA.
IIpunosxeHust BEKTOPHOTO POU3BEACHHUS.

13. CmemanHOe TPOU3BEICHIE BEKTOPOB, €TO0 CBOMCTBA.
[IpusoxeHus: CMEMaHHOTO TTPOU3BEACHNUS.

14.YpaBHeHus npsMON Ha TUIOCKOCTH.

15.YpaBHeHHs IIIOCKOCTH B TPOCTPAHCTBE.

16.YpaBHeHHs NpsAMON B IPOCTPAHCTBE.

17.B3anMHOE pacrnonoxeHne NpsSMBIX U TIIOCKOCTEH. YTou
MEXJy HUMHU. PaccTosiHME OT TOUKH J0 MPSAMOM, MIIOCKOCTH.
Touka nepecevyeHrs IpSMOi U IMIIOCKOCTH.

18. KpuBble BTOPOro MOpsiAKa: OKPY>KHOCTb, DIUIHIIC,
rurnepOoa, napadosna, UX TeOMETPUIECKUE CBOMCTBA U
YpaBHEHUS

19. ®ynknusa. CrnocoOsl 3ananus. O0MacTh onpeneneHusl.
OcHOBHBIE 3JIeMEHTapHble (YHKIINU, UX CBOMCTBA,
rpaduKh.

20. IIpenen hyukiuu B Touke. [Ipenen GyHKIUM B
0eckoreyHocTH. OTHOCTOPOHHHUE MPEIEIBL.

21. beckoHe4HO Majible U OECKOHEYHO 0OJIbIINe (PYHKIINY,




CTpyKTypHBII Ilnanupyembie
SJIEMEHT pe3yabTaThl OLieHOYHBIE CpeICcTBa
KOMIIETEHIIUN o0ydeHus
PSIIOB; CBS3b MEXAy HUMH. CBOHCTBa OECKOHEYHO MAJBIX

- OCHOBHBIE ITOHSATHS
TEOpUH
BEPOATHOCTEU U
MaTeMaTHIeCKOM
CTaTUCTUKH

(YHKITHIA.

22. Teopemsl 0 ipefenax. PackpsiTue HeonpeaeaeHHOCTEN.

23.3aMeuaTenbHbIC IPEENbI.

24. CpaBHeHHE OECKOHEYHO MAITBIX (YyHKITHI.
DKBHBaJIEHTHBIE OECKOHEYHO MaJjble (PYHKIHU 1
OCHOBHBIE TEOpPEeMbI 0 HUX. [I[puMeHeHre K BBIYHCICHUIO
IIPEETIOB.

25. HeripepsIBHOCTh (DyHKIIMU B TOUKE. TOYKM pa3pbIBa U UX
KJIACCU(DUKAITHSL.

26. OCHOBHEBIE TEOPEMBI O HETTPEPHIBHBIX (DYHKITHSX.
CaoiicTBa QyHKIHNI HETIPEPHIBHBIX Ha OTPE3KE.

27.TlpousBoaHast PyHKIUH, €€ TEOMETPUUCCKHI 1
(U3NYECKHUil CMBICI.

28. YpaBHEHHUs KacaTeJIbHOM U HOPMaJIH K KPUBOM.
Huddepernnpyemocts GyHKINH B TOUYKE.

29. ITpou3BoiHAst CyMMBI, pa3HOCTH, IPOU3BEICHHUS,
yacTHOTO (pyHKIHH. [Ipor3BogHAs CIOKHOW U 00paTHOH
(YHKITHIA.

30. luddepeHnnpoBaHue HESIBHBIX U MTAPaMETPUICCKU
3aJJaHHBIX (PYHKIHH.

31. Jloraputpmuyeckoe auddepeHmpoBanme.

32. IIpon3BOIHBIE BBICIIMX MOPSIIKOB.

33. Auddepennman Gpynkuuu. ['eomeTpryueckuii CMBICIT
nmuddepernnana. OCHOBHBIE TEOPEMBI O
nmud depeHnmranax.

34. [Ipumenenue nuddepeHmnmana Kk npUOIKEHHBIM
BBIYUCIICHUSIM.

35. OcHoBHbIE TeopeMbl auddepeHInaTbHOr0 HCYUCICHUS:
Poms, Jlarpamxa u Komru.

36. ITpaBwito Jlonurans.

37. YcnoBust MOHOTOHHOCTH (DYHKIMH. DKCTPEMYMBbI
¢yukimii. Heo0xoaumoe u J0cTaTOYHOE YCIOBHS
IKCTpeMyMa (DyHKIINH.

38. Hanbonbiiee n HauMeHblIee 3HaUeHUsT (PyHKIMU Ha
OTpE3Ke.

39. Bemyknocts rpaduka ¢pynkiun. Touku neperunoa.
Heo0xonumoe 1 10CTaTOYHOE yCIIOBUS TOUEK Ieperuoa.

40. AcumnToTH Tpaduka GyHKIUH.

TeopeTruyeckue BONMPOCHI AJs 3a4€Ta C OLEHKOH BO 2

cemecTpe

1. TlepBooOpasnas. HeonpeneneHHbIH HHTETPAT U €T0
cBoiicTBa. TaOnuia OCHOBHBIX HHTEIPAJIOB.
2. OcHOBHBIE METOJBl WHTETPUPOBAHHUA:
MIEPEeMEHHOM W MHTETPHUPOBAHUE 110 YACTIM.
WuTerpupoBanue panoHATBFHBIX (YHKIIUH.
WHTerpupoBanre TPUrOHOMETPUIECKUX QYHKLINH.
WnTterpupoBanre uppaoHaIbHBIX QYHKIHUH.
OmnpeeneHHbIi MHTErpai KaK npeaen
MHTETPaJIbHOM CyMMBI, €M0 CBOMCTBA.
7. @opmyna Heiotona - JleiiOHuua.
CBOMCTBA ONPEAEICHHOTO HHTErpaa.
8. BpluncieHuEe ONIpenereHHOro MHTerpaia (3aMeHa
MEPEMEHHOM,  WHTETPUPOBAHUE  TO  YaCTAM).

3aMCHa

ook~ w

OcCHOBHEBIE




CTpyKTypHBII
3JIEMEHT
KOMITETEHIINU

Ilnanupyembie
pe3yIbTaThl
o0yueHus

OneHoYHBbIE CpeCTBa

10.

11.

12.

13.
14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

217.
28.
29.
30.

31.

32.

33.

34.

35.

WHTerpupoBanye YeTHBIX M HEYETHHIX (PYHKIMH B
CUMMETPUYHBIX MIPEIEIax.

HecobGcTBeHHBIE HHTETPAIIBL.

l'eomerpudyeckue ¥ QU3HYECKHE TPUIOKEHUS
ONpPEACIECHHOIO HHTErpaa.

Oo6acTb OIpeIeTICHUs ®HII. [Ipenen,
HENPEPBIBHOCT. CaoiicTBa ¢$byHKUUH,
HENPEPBIBHBIX B OIPAHUYEHHOM  3aMKHYTOM
oOmactu.

YacTHple TNPOM3BOJAHBIE TMEPBOIO MOPANKA, UX
TFeOMETPUYECKOE UCTOIKOBAHUE.

YacTHbIE TPON3BOAHBIE BBICIINX MTOPSIKOB.
Jduddepenumpyemocts n monHbIi auddepeHman
¢GyHKIUU.

[Ipumenenne  momHoro  muddepeHmuana K
MpuOIMKEeHHBIM BbraucieHusM. Jnddepermmanst
BBICIIIUX MTOPSAIKOB.

[IpousBognass  cmoxuodt  pynkumu.  [lomHas
MIPOU3BOAHAS.

WuBapuanTHOCTH (hopmbl MIOJTHOTO
nuddepeHnuana.

HuddepennnpoBanue HeIBHON QyHKINN.
KacarenbHas mi1ockocTh 1 HOpMalb K TOBEPXHOCTH.
OkctpeMyM  (QYHKIMH ~ JBYX  II€PEMEHHBIX.
Heo6xonumoe 1 10CTaTOYHOE YCIIOBHE SKCTPEMYMa.
VYCnoBHBIH  3KCTpeMyM. MeTox  MHOMKHTENEH
Jlarpanxa.

HauOonbinee u HauMeHbllee 3HaYeHUS! GYHKLUUH B
3aMKHYTOH O0JIACTH.

JIBOiHOM  WHTErpaj: OCHOBHbIE TIOHATHUA U
OTIpeIeTIeHHS.

I'eomeTpuyeckuii U PUINIECKHUIA CMBICT JBOWHOTO
WHTerpaa.

OCHOBHEBIE CBOVMCTBA IBOMHOTO WHTETpaa.
Brruncnenne ABOWHOrO MHTErpaja B JEKapTOBBIX
KOOpJMHATAX.

Beluucnenyve JIBOHHOTO MHTErpajia B IOJSPHBIX
KOOpJMHATAX.

IIpunosxeHust IBOMHOTO MHTErpaa.

TpolHOI UHTErpal: OCHOBHBIE ITOHSTHS, CBOMCTBA.
Beluucnenue TpoOMHOro MHTErpajga B JEKapTOBBIX

KOOpPJIMHATAX.
3aMeHa TEepEMEHHbIX B TPOWHOM HHTErpae.
Brruucnenue TPOMHOTO HHTETpalIa B

HWIMHIPHYECKUX U CPEPUUECKUX KOOPAMHATAX.
I'eomeTpuyeckuii u buznuecKuit CMBICIL,
MIPHUJIOKEHUS TPOMHOTO MHTETpaa

UucnoBble psaapl. CXOIUMOCTh W CyMMa psfa.
CBolicTBa psI0B.

Psin reomerpudeckoit nporpeccun. HeoOxomumerit

MIPU3HAK CXOIUMOCTH YKHCIIOBOIO psna.
lapmonuyeckuit psia.

JlocTtaTouHbie MIPU3HAKHI CXOJIMMOCTH
3HAKOITOI0KUTEIbHBIX PSIIOB. IIpusnaku

cpaBHeHus. [Ipuznak [lanambepa.




CTpyKTypHBII
3JIEMEHT
KOMITETEHIINU

Ilnanupyembie
pe3yIbTaThl
o0yueHus

OneHoYHBbIE CpeCTBa

36.

37.

38.

39.

40.

41.

42,

Hocrarounsie MIPU3HAKU CXOIUMOCTH
3HAKOIOJIOKUTENBHBIX  PSIOB. PagukanbHbrit
npusHak Komm. MaTerpansabiii npusnak Komu.
3HaKOUYEPEaYIOIUECS] U 3HAKOIIEPEMEHHBIE PAJIBI.
[Tpusnak JletiOHmma. AOcomoTHas W yCIOBHas
CXOJAMMOCTb psja.

OyHKuuoHaNBHBIE paabl. O0JIacTh CXOAMMOCTH.
Crenennsie psgpl.  Teopema AGems. Pammyc
cxonumocTi. CBOMCTBA CTEIEHHBIX PSIIOB.

Psager  Teiinmopa u Maknopena. Pa3noxeHue
(GyHKUUH B CTETIEHHBIE PSIIBL.

[IprMeHeHue CTENEeHHBIX PAAOB B MPUOIMKEHHBIX
BBIYUCJICHUAX.

Tpuronomerpuueckue PAIBL Onpenenenue
KOO(P(UITUEHTOB ~ TPUTOHOMETPHUYECKOTO  psfa.
Ycnosue paznoxxuMoctd GyHKIHHA B psix Dypoe.
Psapr @ypbe Uil YETHBIX M HEYETHBIX (YHKLUH.
Paner  ®ypee ans  QyHKIUM  MIPOM3BOIBHOTO
nepuoa. Paznoxenue B pan dypbe
HETMEPHOANYCCKUX (DYHKIIHH.

Teoperuyeckue BONPOCHI AJIsl IK3aMeHa B 3 cemecTpe

1.

10.

11.

12.
13.

14.

15.

Huddepennnanbaple  ypaBHEHUS: OCHOBHBIC
TIOHSITHSL. 3anaun, MPUBOJISIIINE K
g hepeHInaTbHBIM YPaBHEHUSM.

Teopema cCymecTBOBaHMA W  E€IWHCTBEHHOCTH
pemenns gudHepeHnaIbHOr0 ypaBHEHUSI.
YpaBHeHUS ¢ pa3AeISIONUMHUCS TIePEMEHHBIMH.
Opnoponusle andepeHImanbHble  ypaBHEHHS |
HOpPsIZIKA.

JIunelinbple ypaBHeHuUs. Y paBHeHMs bepHyium.
VYpaBHeHHE B OJIHBIX JuddepeHnnanax.
JuddepenunansHsie ypaBHEHHUS BBICLINX
MOPSIKOB: OCHOBHBIE TIOHSTHSI.

YpaBHeHUS, TOMYCKAIOIIUE TOHWKEHUE MTOPSIIKA.
Jluneiinsle muddepeHunanbHbIe ypaBHEHHUS
BBICIIUX  TOPSAKOB. JIMHeWHbIE  OJHOPOJHBIE
T pepeHnnaIbHbIe YpaBHEHHS 2, N-TO MOPSIKOB.
WnrerpupoBanne  JIOAY ¢ HDOCTOSHHBIMHU
ko3 pumenTamu.

Jlunetinsie Heomaopoausie JIY. CTpykTypa o01iero
pemenus JIHAY.

Merton Bapuanuy NpOU3BOJIEHBIX MOCTOSHHBIX.
WNurerpupoBanne  JIHIAY ¢ NOCTOSHHBIMU
KO3 GUIMEHTaMH U TPABOM YaCThIO CIIECIHATIBHOIO
BUJIA.

Cucremsl nddepeHInaTBEHBIX YpaBHEHUH.
TeopemMa CyIIECTBOBaHMS W  E€IWHCTBEHHOCTH
pemwieHusa. MeToag HUCKIIOYEHHS JUIS  PELICHUs

HOPMaJIbHBIX CUCTEM g dhepeHInanbHBIX
YpaBHEHUH.
DIIeMEHTBI KOMOWHATOPUKH: MEePECTaHOBKH,

pasMCUICHUS, COUYCTAHN.




CTpyKTypHBII
3JIEMEHT
KOMITETEHIINU

Ilnanupyembie
pe3yIbTaThl
o0yueHus

OneHoYHBbIE CpeCTBa

16. OCHOBHBIC TIOHATHS TEOPHH  BEPOSTHOCTEH:
WCIIBITaHUE, COOBITHE, BEPOSATHOCTH COOBITHS.
[eiictBust Hajg coObITHsIME. AlreOpa COOBITHIA.
TeopeMbl ClI0KEHUS M1 YMHOXKEHHS BEPOSITHOCTEH.
®opmyna noiaHou BepositHocTu. Popmyia beiieca.
[locnenoBaTebHOCTh HE3aBUCUMBIX HCIIBITAHHI.
®opmyna beprymm.

CrydaiiHple BETMYUHBI, HX BHIBIL.

Psan pacnpenenenus. @yHKUUS paclpenesieHus, ee
cBoricTBa. [IN10THOCTB pacipeneneHus, CBOMCTBA.
UucCnoBbIE XAPAKTEPUCTUKU CIYyYaWHBIX BEIWYUH:
MaTeMaTU4YeCKOe OXHUJAAaHHUE, NHUCIIEPCUs, CpeaHee
KBaJIpaTHYECKOe OTKIIOHEHUE.

HopmanbHBIN 3aKOH paclpeneseHus CiydanHon
BEJIMYUHBL.

Cucremsl CIIy4YalHBIX
pacupeneneHus. Yucnossie
CHUCTEMBl  CIy4YaWHBIX BEJIMYUH.
CIy4alHbIX BEJIUYMH.

[Ipenmer MaTeMaTHYECKON CTaTUCTHUKHU.
I'enepanbhas COBOKYITHOCTh u BBIOOpKA.
Bapuaunonnsiii psa. Ilomuron. I'mcrorpamma.
OMnupudeckast QyHKIHS pacrpeaesIcHusI.
Cratuctuueckue OIIEHKH rapaMeTpoB
pacrpeneneHus TeHepaabHOW COBOKYITHOCTH.
Cratuctnueckass mpoBepka rumnore3. Kpurepuit
coriacus. Kpurepwuii [Iupcona.
Koppensunonnsiit aHaIu3.
KO3 UITUEHT KOPPEIALINH.
HaxoxeHnue ypaBHEHUs JIMHEMHOH perpeccuu
METOJIOM HauMEHBIIINX KBaIPATOB.

17.
18.
19.
20.

21.
22.

23.

24,

25. BEJIMYHH. 3akoH

XapaKTEPUCTUKHU
3aBUCUMOCTH

26.

27.
28.
29.

OMNUpUYECKUN

30.

OIIK-1.2:
IIpumensieT MeTo/ bl
MOJIEJTMPOBAaHUS U
MaTeMaTH4YECKOTO
aHaIM3a Juis
pelIeHus 3a1a4 B
podeCCHOHATTEHOM
JIeSATENIBHOCTH

- pewaTh 3aJa4u 1o
M3y4aeMbIM
TEOPETHUYECKU
pazzenam;

- 00CcyXI1aTh
CIoco0b1

3¢ PEeKTUBHOTO
peuIeHust
nuddepeHInanbHBIX
YPaBHEHUH U UX
CHCTEeM; OIPEICIIATh
3¢ (EeKTUBHOCTD
pelIeHus 3a/1a4u,
MOJTYYSHHOTO C
TIOMOIIIBIO
YHCJIEHHBIX METO/IOB;
pacno3HaBaTh

3¢ peKTUBHBIC
pe3yIbTaThI
00paboTku

Ilpumepnsie npakmuueckue 3a0anus 01 IK3aMeHa u
3auema:.

1. Peminte Matpuunoe ypaBHeHue X+3(A-B)=4C, rue

1 3 3 8
—2 -4 -7 5

8 6
-3 9

2. Pemuth cUCTEMBI TMHEHHBIX alreOpandecKuX ypaBHEHUI
o popmynam Kpamepa, MaTpuaHbIM METOJIOM, METOIOM
l"aycca:

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

3. JlaHbI KOOPJIMHATHI BEPIINH TUPAMUJIBI ARAA, :
A(536), A (221), A(-L01), A (-46-3).

Haiitn:




CrpyKTypHBIii [Inanupyemsble
3JIEMEHT pe3ynbTaThl OneHoYHBbIE CpeCTBa
KOMIIETCHLIUU o0yueHus
SKCIMEPUMCHTATLHEIX | |y Uty peGpa AA, ;
JTAaHHBIX OT
HEIPPeKTHBHBIX; 2) yron mexnay pedpamu Ak A ;
- BJIaJETh A
NPaKTHYECKHUMH 3) yron mexnay pedbpom ARy TpaHbIo AA?A%
HaBBbIKaMH
HCIIOJIb30BaHUS 4) TuTomab TpaHu ARA ;
MaTEeMaTHYECKUX
HOHATHI U METOIOB | 5) 00beM MupaMuabL.
(M3yuaemMbIx
pasnenos 4. B tpeyronphuke ¢ BepumHamu A(2,1), B(5,3), C(-6,5)
MaTeMaTHKH) TIPH HaWTH JUIMHY BBICOTHI U3 BEPILMHEL A.
pelieHnn 5. Hamucare xaHOHMYECKHE U TApaMETPUUECKHUE
NPHUKJIAHBIX 3314 YpaBHEHUS MPAMOU, )npoxo,usuueﬁ yepes3 TOUKU
- HaBBIKaMH M(2,1,-1) u K(3,3,-1).
06001IeHus 6. CocTaBHUTh ypaBHEHHE IIIOCKOCTH, MTPOXOISIIEH
pe3yJIbTaToB uepes Toukn A(1,0,2), B(-1,2,0), C(3,3,2).
pelenns, 7. Jlokazatb, 4TO IpsIMBIC MAPAIIIEIBHBL:
pgsng;TaTOB Xx+2 y-1 z {X+ y—-z=0
00paboTKHn —— === _
— X—y-5z-8=0
CTaTUCTUYECKOTO 3 2 1y y -
9KCHEPUMEHTA;
- cnocobaMu 8. Haiit yron Mexmy npsMoi, MpoXoAsIIel yepes
OLICHHBAHUS touky A(-1,0,-5) u Touky B(1,2,0), 1 TUIOCKOCTHIO
x-3y+z+5=0.
3HaYUMOCTH U .
. 9. OmpenenuTs THIT KPUBOU 2-T0 TIOPSJIKA U TOCTPOUTH
MPaKTUIECKON .
TPUTOAHOCTH x> —9y? +2x+18y+73=0
MOJTYYEHHBIX
€3yJIbTaToB,;

pesy ’ 2x* +3y? —4x+6y-7=0
- HaBBIKAMU

MOCTPOCHUS U
penenus
MaTEMaTHYECKUX
Mopese

y? —4x-2y—-3=0

10. Beruucnute mpeess:

o l+4x—-xb . 3x-arcsin2x .
a) lim————:;0) lim————8
x>0 X + 3X° + 2X x>0 COSX —COS” X
. J2x-1-+5
lim————-

x—3 x_3

11. Haiigure d—y Ui QYHKIMH: a) ) = e4x7x2 . 0)
X

X =ctg2t,
y = In(sin2t).

12. BbIlUMCIUTE:  a) -3 +i, 6) (1- i)28.

13. HaiiTu HeonpeieNEHHBIA MHTErPa: a)

1-cosx dx.B) J.(2x+5)~exdx.

jsin3x-cosSxdx, 0) I
(x —sin x)?




CTpyKTypHBII
3JIEMEHT
KOMITETEHIINU

Ilnanupyembie
pe3yIbTaThl
o0yueHus

OneHoYHBbIE CpeCTBa

14. BeraucauTh onpeaeIIeHHBIN HHTETpaT

1
15. Beraucnuth onpeaencHHbIN HHTErpat j4x .arcsinxdx -
0

16. Haiitn miomanps ¢GUrypsl, OrpaHUYeHHON

2
muausamu: X =4, y° =4X.

17. I3MeHUTh TTOPSIOK WHTETPUPOBAHIS

-1 0 0 0
[dy [ fdx+ [dy [ fdx
-2 _m 1 _H

18. Beruuciaurs ” dxdy ,D:x<y< 1-x?, x>0

D \X2+Y°
19. Haiitu 1 HOCTpOUTH 00JaCTh ONpeAeICHUs PYHKIHH
U=+9-x*—y* +(x-y)°

20. Hatitn monsberii  muddepennuan  (QyHKINAH:

z=xIny—sin2xy.

21. HaiiTn dacTHbIE TIPOM3BOJHBIC IMEPBOIO MOPSIKA
GbyHKINU:

z =5x2y% +In(x +4y).

22. HanucaTp ypaBHEHHE KacaTeJIbHOM IUIOCKOCTH U

HOPMAJTH K TIOBEPXHOCTH Z = 4/ x* + y2 B Touke (3, 4, 5).

23. UccnenoBaTh Ha 3KCTpEMYM (HYHKITUIO

z=x%-2xy+4y*
24. Pemute 3anauy Komm:  ycos® xdy = (y2 +1)dX,
y(0)=0.

25. Hatinute obmiee pemenue quddhepeHInaibHOro
ypasuenus  y'' +y' = e?*,

26. Pemnth onHOpOAHYIO cucTeMy auddepeHnranbHbIX
YpaBHEHUI:

x'=6x—y,
Y =x+4y.

27.1lpu  pmoctaBke ¢ 3aBoja Ha ©Oazy 1000




CTpyKTypHBII
3JIEMEHT
KOMITETEHIINU

Ilnanupyembie
pe3yIbTaThl
o0yueHus

OneHoYHBbIE CpeCTBa

PaaUONPUEMHUKOB, Yy 55 BBIIUIM U3 CTpos Jamnbsl. Haiitu
BEPOATHOCTH TOTO, YTO B3SITHII Haynady NMpUEMHHUK Oynmer
UCTIIPaBHBIM.

28. IIaTHaaaTh SK3aMEHAIMOHHBIX OHUJICTOB COAEPXKAT I10 2

BOIIPOCA, KOTOPHIC HE MOBTOPSIOTCS, 9K3aMEHYIOIUUCS
3HAET TOJIBKO 25 BOMPOCOB. HaliT BEpOSITHOCTH TOTO, UTO
9K3aMEeH OYJeT CAaH, €CIIU JIJIs 3TOT0 JIOCTaTOYHO OTBETUTH
Ha JIBa BONPOCa OJJHOTO OHJIeTa.

29. TIpuHrMaeM BEPOSTHOCTHU POXKJCHUS MaTbuuKa U
JIEBOYKH paBHBIMH. HaliTH BEpOSITHOCTH TOTO, uTO cpeau 10
HOBOPOXKJACHHBIX 6 OKaXKyTCSI MaJThbUUKaAMU.

30. Jlan 3aK0H pacnpeneneHus TUCKPETHOH CIIy4yaitHON
BCJIMYUHBI:

X: 1110 | 120 | 130 | 140 | 150

p: 01]02 )03 |02 02

BBIYUCIUTE €€ MATCMATHYCCKOC OXKUAAaHUEC, TUCIICPCUIO U
CpCAHCC KBAAPATHICCKOC OTKIIOHCHUEC.

31. lana GpyHKIUs pacnpeaeleHns HepepbIBHON
CIy4alHOM BEIMYUHBI X

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

Haiitu miotHocth pacnpenenenus f(X), moctpouts ee

rpad¥K, BEpOSTHOCT TIOTIAJIAHKS B 33IaHHBIA HHTEPBAI
o
[0,5; 2], Mx, Dx, X,

32. 3amaHo pacnpeneneHre BEpOsITHOCTEH TUCKPETHOM
JIBYMEPHOM CIy4aiiHON BEIMYUHBI:

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

HaiiTu 3aK0HBI pacnpeaeseHus] COCTABIISIIOLINX,
K03 pUITUEHT KOppeNIUm

33. [o BeIOOpKE IPH 3aJaHHOM YPOBHE 3HAYMMOCTH

o = 0,05 mposeputs no kpurepuro [Tupcona runoresy o
HOPMaJILHOM Paclpe/IelICHUH TeHEePaIbHOW COBOKYITHOCTH.
B ciryyae npuHATHS TUIIOTE3B O HOPMAJIBHOM




CTpyKTypHBII Ilnanupyembie
3JIEMEHT pe3yabTaTHI O1neHOUHBIE CPEeCTBA
KOMIIETEHIIUN o0ydeHus
pacrmpenencHN HAWTH JOBEPUTENbHBIC HHTEPBAIBI AJIS
MaTeMaTHYECKOTO OXKHMIAHUSI ( W CPEIHETO
KBaJpaTHUECKOTO OTKIOHEHUSI G TPH YPOBHE HAJEKHOCTH
y=1-a
X; 4 7 10 (13 |16 |19 |22 |25
n, 6 11 (14 |22 |20 |13 |9 5
34. U3 HopMaJbHOI TeHepanbHOM COBOKYITHOCTH U3BJICYCHA
BEIOOpKa 06beMa N =15
143, 121, 135, 132, 120, 116, 115, 143,
115, 120, 138, 133, 148, 133, 134.
Tpebyercs npu yposre 3naunmoctd o = 0,05 nposeputs
HYJIEBYIO TUTIOTE3Y H : o= of =55, IPUHAB B KA4ECTBE
KOHKYPHPYIOUIEH rumnoressl: a) H, : o’ #55,
. 2
6) H,:0°>55 nm H, : 0" <55 B3asucumoctu ot
2
MOJTy4YEeHHOTO 3HAYCHUS O .
- IPAKTUYECKUMHU Ilpumepnovie npuknaousle 3a0auu u 3a0aHus
HaBBIKAMH
HUCIIOIb30BAHUS 3anaua 1. 3aBUCUMOCTB ITyTH OT BPEMEHU IIPH
MaTEMATHYCCKUX HpHMOHHHeﬁHOM JABUXCHHUU TOYKHU 3aJaCTCA YPABHCHUEM
MTOHATHAN ¥ METOJIOB 1
3 2
(M3ydaeMbIX S==t"+2t°-3,rme S —nyreBM,a t — Bpema BcC.
pasnenoB
MaTeMaTHKH) [PH Brrancnure ee CKOPOCTh M YCKOPEHHE B MOMEHT BPEMEHH
pelieHun t=4c.
TIPUKJIAIHBIX 33/1a4;
- HaBbIKaMU 3aganue 2. [Togymaiite, ¢ TOMOIIBIO CPEICTB KAKOTO
0000meHns paszzena MaTeMaTHKHA MOYKHO PEIIUTh CIeIYIONIYIO 3a1ady.
pe3yIbTaTOB
peleHus, «Jnst yOOpKu cHera Ha yJHIax TopoJia UCHONb3YOTCS
pe3yabTATOB cHeroyoopouHbsle MamyHbl. OHU paboTalOT B TEUEHHUE
0bpaboTku CBETJION0 BPeMEHH CYTOK ¢ 6 710 18 4acoB ¢ MOCTOSHHOI
CTaTUCTHYECKOTO 3
CKOpOCThIO YOOpKH cHera 400 (m°/4). MI3meHeHne o0beMa
IKCIIEPUMEHTA;
- CIOCOBAMIT CHera, BHINAAAIONIETO Ha YIHUIIBI TOPOAa B TOPOJIE B TEUCHHE
2
OLICHUBAHUS ﬁ =120 = 5¢°.
dt )

3HAYUMOCTH U
MPaKTUYECKOU
MPUTOTHOCTU
MTOJTYICHHBIX
pe3yIbTaTOB;

- HaBBIKaMH
MMOCTPOCHUA U

CYTOK, MOXHO OIIMCAaTh YPaBHCHUEM rae

S(1)

= —
gacax), 027 %24. B moment Bpemenn | = 0 na ynurax

— 00beM cHera (B M°), BHINABILEro 3a Bpems t (B

ropoaa nexut 1000 M3 cHera. Y cTaHOBHTE COOTBETCTBHUE
MeX1y BpeMeHeM t 1 00beMOM CHera, JICKAIIEeTO Ha YIIHIIax

S(I) .

ropoja




CTpyKTypHBII Ilnanupyembie
SJIEMEHT pe3yabTaThl OLieHOYHBIE CpeICcTBa
KOMIIETEHIIUN o0ydeHus
perieHus CocTaBbTe MaTEMaTUYECKYIO MOJIETh 3TOM 3a7aud U PEIInTe
MaTEeMaTUYECKUX e€.
MoJienen

MPUKIIAJIHBIX 3a1a4

3agaua 3. [l peleHus 3aaun cAeaiTe CXeMaTHIeCKHA
YepTeX U MOMyduTe (PYyHKIHNOHAIHHYIO 3aBHCHUMOCTD 10
yKa3aHHIO K 3afade. Haiiqure obnactb onpeneneHus 3Tou
(YHKITIH 110 CMBICTTY 3a/1a4d. BbraucinuTe 3HaYeHHS ITON
(YHKIIUH TIPH TPEX Pa3iUYIHbIX 3HAYCHHUAX apryMeHTa.
HUccnenyiite QyHKIMIO HA HAMOOJIBIIEE 1 HAMEHbBIIIEE
3HayeHus. OTBETHTE Ha BOIIPOC 3aJauu.

«Ceuenne ToHHENA UMeeT (hOpMy MPSIMOYTOIBHUKA,
3aBepIIeHHOro nonykpyroM. [lepumerp ceuenus 18 m. Ilpu
KaKoM paJinyce MoJyKpyra IUIoaib ceueHus OyaeT
HauOONBIIEH?»

O0603HaubTe paanyc monykpyra uepe3 I u Beipasute

IUIoMmanb O CcedeHms KaK ¢yukiro ot I $=5(r) .
3aganue 4. CocTaBbTe AITOPUTM PELICHUS JIMHEHHOTO
oHOpOoAHOTO A depeHInaTb HOTO YpaBHEHHUS C
MMOCTOSTHHBIMU K03 punmeHTamu.

3agaua 5. J[J1s u3ydeHUs KOJIMYECTBEHHOTO IpU3HaKka X
U3 TEHepaIbHONW COBOKYITHOCTH M3BJIEUCHA BHIOOPKA

X

1,0, X, oosema I, mMeromas JaHHOE CTATUCTHYECKOE

pacrpenesieHue.
1). IlocTpoiiTe MOJUTOH YacTOT.

2). IlocTpoiiTe SMIUPHYECKYIO (PYHKITHIO
pacnpeneneHus.

3). IlocTpoiiTe rucTOrpaMmMy OTHOCUTEIBHBIX YacTOT.

4). Haiiure BoIOOpOYHOE cpeHee X , BRIOOPOUHYIO

AUCTICPCUIO DB 5 BBI60pO‘IHO€ CpCAHCE KBaAPATUICCKOC

2
OTKJIOHEHUE O, , HCTIPABJICHHYIO JUCIIEPCHUIO S m

HCIIPABJICHHOC CPCAHEC KBAAPATUICCKOC OTKIIOHCHUC S.

5). Ilpu gaHHOM YpOBHE 3HAYMMOCTH O TIPOBEPHTE
1o kputeputo [lupcona runoresy o HOpMaIbHOM
pacnpeneneHnH reHepaTbHON COBOKYITHOCTH.

6). B cirydae npuHSATHS THIIOTE3bI O HOPMAJTLHOM
pacnpeneneHN HaliAuTe JOBEPUTEIHHBIE HHTEPBAIIBI IS
MaTEMaTHYECKOTO OKUIAHUA d W CPEIAHETrO
KBaJIpaTHYECKOTO OTKJIIOHEHHA O TPHU JaHHOM ypOBHE

Hagexnoctn Y =1— o . (punsats oo = 0,01).

X: 9 13 (17 |21 |25 |29 |33 |37




CTpyKTypHBII
3JIEMEHT
KOMITETEHIINU

Ilnanupyembie
pe3yIbTaThl
o0yueHus

OneHoYHBbIE CpeCTBa

10

19 |23 |25 |19

12




0) Ilopsimoxk mnpoBedeHUS NPOMEKYTOYHON aTTecTallUU, IMOKA3aTeJM M KPUTEPHH
OLlCHUBAHMUSL:

[TpoMexyTouHast aTTecTanus MO AUCHMIUIMHE «MaTeMaTHKa» BKIIIOYaeT TEOPETUYCCKHUE
BOIIPOCHI, MO3BOJIAOIINEC OUCHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_H/IMI/IC$I 3HaHHﬁ, U IMPAKTHUYCCKUC
3a[jaHMsl, BBISBIIAIONINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, IPOBOAUTCS B (popMe
sk3amena (1 u 3cemecTpbl) U B popMe 3a4eTa ¢ OleHKOM (2 cemecTp).

DK3aMeH M0 JaHHOM TUCIUIUIMHE IPOBOJUTCS B YCTHOM (hopMe 1O 3K3aMEHALMOHHBIM OHJIeTaM,
KaKIbI U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U JIBA IPAKTUUECKUX 3aJaHUS.

Iloxa3zarenu u KPHUHTCPHUHA OLICHUBAHUA JK3aMeE€Ha U 3a4eTa € OLIEHKOIi

— Ha  OHLCHKY «OTJIHYIHO» — O6y‘l&lOHlHﬁCH ACMOHCTPUPYCT BBICOKHMH YPOBCHb
C(i)OpMI/IpOBaHHOCTI/I KOMHGT@HHHﬁ, BCCCTOPOHHEC, CHUCTCMATHYCCKOC U I‘JIY6OKO€ 3HAaHUC
yqe6Hor0 MarTrepuajia, CBO60)IHO BBIIIOJIHACT IPAKTUYCCKHUC 3aJaHM:, CBO6OI[HO Oonepupyer
S3HAaHUSAMU, YMCHUAMMU, IPUMCHACT UX B CUTyallUAX MOBBIIICHHOHN CIIOKHOCTH.

— Ha OIICHKY «XO0POILI0» — 00y4YalOIIUiACs JeMOHCTPUPYET CPpeaHII YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETECHIIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHbBIE OINOKH,
HETOYHOCTH, 3aTPYJHEHUS TMPU AHAIUTUYECKHX OIEpalusix, MepeHoce 3HAHWW W YMEHHMHA Ha
HOBBIC, HECTAHIAPTHBIE CUTYAIIUH.

— Ha OLICHKY «YAOBJICTBOPHTEJBbHO» — OOy4YaroIIUNcA JIEMOHCTPUPYET MOPOTOBBIH YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUIN JTOMYCKAIOTCS OLINOKH,
MPOSIBIISIETCS OTCYTCTBUE OTNEIbHBIX 3HAHUI, YMEHHH, HaBBIKOB, OOYYaIOUIUIICS MCTIBITHIBAET
3HAUUTENbHbBIE 3aTPYJHEHHUS MPU ONEPUPOBAHUU 3HAHUAMU M YMEHUSMHU NPU UX MEPEHOCEe Ha
HOBBIE CUTYallUN.

— Ha OIICHKY «HEYJA0BJIEeTBOPUTEILHO»— 00yUaIOIIUNiCs JEMOHCTpUPYET 3HaHus He O6oiee 20%
TEOPETUYECKOT0 MaTepHualia, JOIMyCKaeT CYIISCTBCHHBIC OIMMOKHA, HE MOXET I[0Ka3aTh
MHTEJJIEKTyallbHbIE HABBIKM PEIICHUS MPOCTHIX 33[a4 WM HE MOKET MOKa3aTh 3HAHHS Jake Ha
YpOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI HHPOPMAIUH.



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  jgoctyna: Juis  aBTOpHS3.
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:
JUISL aBTOPU3. T10JIb-30BaTENEH.

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 «Jlaupy» : [caiir]. — URL.: https://e.lanbook.com/book/112051. — Pexum goctyma:
JUI aBTOPU3. MTOJIb30BaTENIEH.

5. ®uxtenronbil, .M. OCHOBBI MaTEMAaTHYECKOTO 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-00pa30BaTENbHYIO 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/

