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Pa6ouast mporpamma cocraBiena Ha ocHoBe PI'OC BO - HGakanaBpHar 110 HalpapIeHHIO
noaroroBku 15.03.06 Mexarponnka u poboTtoTexHuka (mpuka3 MunoOpHayku Poccuu ot
17.08.2020 r. Ne 1046)

PaGouast mporpamMMa paccMOTpeHa W ofoOpeHa Ha 3aceqaHuM Kadenpsl IIpukianHoi

MaTeMaTHKH U HHPOPMATHKH
09.02.2024, mporoxon Ne 6 /4//
3aB. kapenpoit € 10.A. 13BekoB

Pabouas nporpamma o100peHa METOAUYECKONH KOMHCCHER VIE(C

19.02.2024 r. nmporokon Ne 5 ‘
[pencenareins il W.IO. Me3un

CornacoBaHo:
3aB. kadeapoit ABTOMATH3MPOBAHHOTO AIIEKTPOIIPUBOIA H MEXATPOHHK
4// Zf——ﬁz A.A. Hukonaes
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3aB. kadenpoii u3uku, Kau1. Gu3.-MaT. HAyK _ — JI.M. Joaryumus




JIner akryaauszanumn padoueil mporpaMmbl

PaGouas mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2025 - 2026
yueOHOM roy Ha 3acefanuu kapeapel [IpuknamaHoi MaTeMaTUKu U HHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadempoii I0.A. U3Bekos

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusamnuu B 2026 - 2027
yueOHOM roy Ha 3acefanuu kapeaper [IpukinaaHoi MaTeMaTUKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadempoii I0.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kageapel [IpUKIaAHON MaTEeMAaTHKU U HHHOPMATHKH

[Ipotokom ot 20 . Ne

3aB. kadeapoii 10.A. U3Bekos

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kaeapel [IpUKITIaAHON MaTeMAaTHKU U HHHOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii 10.A. U3Bekos




1 Iles1u ocBOECHUSI I CUMILTHHBI (MOZYJI51)

Hensitmu  ocBoeHUs OUCUMIUTUHBI «Marematukay SBISAIOTCA: (OpPMUPOBaHUE Y
oOyyaromuxcst  o0menpopecCHOHaNbHON  KOMIIETCHIIMM, BKJIIOYAIOUIEH  O3HAKOMIICHHE
0akalmaBpoB C OCHOBHBIMM  MAaTEMAaTHMYECKUMHU TIOHATUSMHU, BOCIUTAHUE  BBICOKOU
MaTEeMAaTHYECKON KyJIbTypbl, Oa3upyromielics Ha HCIOJb30BAHUA OCHOBHBIX  3aKOHOB
MaTeMaTUKH B NMPO(PECCHOHANIbHON AEATEeIbHOCTH, NMPUBUTHE HABBIKOB COBPEMEHHBIX BHJIOB
MaTE€MaTUYECKOrO0  MBIILJICHUS, MCIOJIb30BAHME MATEMaTUYECKUX METOJJOB M  OCHOB
MaTeMaTUYECKOTO MOJICIUPOBAHMS B MPAKTUYECKOW JEsTeNbHOCTH, BbIpaOOTKa y OakajaaBpoOB
YMEHUSI MPOBOJAUTH MATEMAaTHUYECKUW aHAW3 MPUKIAJHBIX 337a4 U OBJIAJICHUE OCHOBHBIMHU
AQHAIUTUKO-TEOMETPUYECKUMU METO/IaMU HCCIIEIOBAaHUS TAKHUX 3a/1a4.

2 MecTo THCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTeIbHOI MporpaMmal

Hucnummaa MaremaTika BXOAMT B O0S3aTENIbHYI0 YacTh Y4eOHOTo IjIaHa
00pa3zoBaTebHON MPOTPAMMBI.

Jnst  w3ydeHusT  JIUCUMIUIMHBI ~ HEOOXOoAuMbl  3HaHUS  (YMEHHUs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B PE3YJIbTATE U3yUYCHHUS AUCITUTUTHH/ TPAKTHK:

Hucuumnuna b1.5.09 Martematnka Bxoaut B 6a3oByro 4yacTh 610ka 1 oOpazoBarenbHOi
MPOTPAMMBI.

Jlig ycrnemHoro yCBOEHHUS AAHHON AMCUUIUIMHBI HEOOXOIMMO, YTOOBI 00yudaeMbIii
BIAJIC] 3HAHWSIMH, YMEHUSMH W HaBbIKaMH, C(HOPMHUPOBAHHBIMH B TIPOIECCE H3YYCHUS
MaTeMaTUKH B CPETHEH IIKOJIe

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AMCLUUIUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYICHHUSI JUCIIUILINH/TIPAKTHK:

Mertponorus

DJIEKTPOTEXHUKA U JIEKTPOHUKA

MaremaTnueckoe MOJEITUPOBAHUE

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbraTte ocBO€HHUs TUCHMILIMHBI (MOAyns) «MaremaTnkay 00ydarouiuiics 10JKeH
00JaiaTh CleAyOIMMU KOMIIETEHIUSIMU:

KOI[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-1 Cmocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC H O6H_ICI/IH)I(GHepHBIC 3HaHHuA, MCTO/bI
MAaTEMATHYCCKOI'O aHaJIn3a U MOJCJIIMPOBAHN S B HpO(beCCI/IOHaJ'[BHOI\/JI JCATCIIBHOCTH,

OIIK-1.1 Pemaer cranmapTtHele nOpodeccHOHadbHBIE 3aJaud  C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU

OIlK-1.2 [IpuMeHsseT MeTOoABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a I
peleHus 33124 B Ipo(hecCHOHAIBHOM 1€ TEIbHOCTH




4. CTpykKTypa, 00bEéM H coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mmast TpyA0€MKOCTh AUCITUIUIMHBI COCTaBIsAET 16 3a4eTHBIX equHUIl 576 akaa. 4acoB, B TOM

HUCJIIC:

— KOHTaKTHas padoTta — 274 akaj. 4acoB:
— ayauTOpHas — 264 akaj. 4acos;

— BHeaynutopHas — 10 akaj. yacos;

— camocrosiTenbHas pabora — 230,6 akas. 4acos;
— B hopMe MpakTUYeCKoi moaroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K hKk3ameny — /1,4 akan. yac

CDopMa aTTCCTAallMH - OK3aMCH, 3a4CT C OHeHKOﬁ

Paznein/ rema
JHACLUATIIAHBL

Cemectp

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

MIPAaKT.
3aH.

Jlek.

CaMocrosTenbHas

paboTa cTymeHTa

Bung
CaMOCTOSITEILHON
padoThI

dopma TEKyIEro
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLINN

1. Jluneitnags wu
anrebpa

BCKTOpHAasA

11 Marpurier u
OIIpeACIUTENN

- MOJITOTOBKA K
MIPAKTUYECKOMY
3aHATHIO,
- BBIIIOJIHEHHE
N3 Nel
«JInnennas
anrebpar,
- COCTaBJICHHE
y4eOHOH KapThl 110
TeMe (KpaTkas
cUCTeMaTH3aIus
H3YYEHHOTO)

- KOHCYJIbTallH IO
pemrenuio 13 Nel
«JluneiiHas anreOpa»

OIIK-1.1,
OIIK-1.2

1.2 O6parHas matpuia

- HOATOTOBKA K
PAKTHIECKOMY
3aHATHUIO,
- BBIIIOJIHEHHE
N3 Nel
«JInneiinas
anrebpay,
- COCTaBJICHHE
y4eOHOW KapThl O
TeMe (KpaTKast
CHCTEMaTH3AIHS
U3Y4EHHOTO)

- KOHCYJIbTAalluu 1O
pemrenuto U3 Nel
«JluneiiHas anreOpa»

OIIK-1.1,
OIIK-1.2

13 Pemenne cucrem
JMHENHBIX ypaBHEHUH C
IIOMOUIBIO obpaTHOH
Matpuipl, 1o Qopmynam
Kpamepa, METOJ0OM
T"aycca.

Teopema

Kponekepa-Kanemm

- IOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO,

- BBITIOJIHEHHE
N3 Nel
«JInneitnas
anreOpay,

- MOJITOTOBKA K
AKP Nel
«Matputipl,
OTIpeIeNIuTeNH,
CIIY»

- KOHCYJIbTAIUU 1O
pemennto NJ13 Nel
«JluHelHas anreOpay,
- AKP Nel
«Matputipl,
onpenenutenu, CJIYV»

OIIK-1.1,
OIIK-1.2




- IOAT'OTOBKA K

MPAKTHIECKOMY
3aHATHIO,
- BBINIOJTHEHNE
VI3 Nel KOHCYJBTAallUH 10
1.4 Opnopomusie CIIY. «JInneinas 4 OIIK-1.1,
N 2 2 2 pemenuto /13 Nel
JInneiiHble onepaTopbl anrebpar, N OIIK-1.2
«JIuneiiHas anreOpa»
- COCTaBJICHHE
y4eOHOI KapThl 110
Teme (KpaTkas
cucTeMaTu3aus
H3y4EeHHOTO)
N - IOATOTOBKA K
1.5 Bexropsl. Jluneiinsle A
oIepanyy HajJ BEKTOPaMH TPAKTHICCKOMY
TIpAMOVTOMbHAS ’ 2 2 15 3aHATHIO, - mpoBepka I3 Nel OIlK-1.1,
P T ! - moarotoBka Kk | «JIuHeiiHas anreGpay OIIK-1.2
JeKapToBa cucreMa AKP No 2
KOOpIHMHAT -
P «BekTopbn»
- IOATOTOBKA K
MPaKTUYECKOMY
1.6 Henuneiinsie 3aHSTHIO
orepaluy Haj BEKTOPaMU: COCTaBJ‘IeI-;I/IC - AKP Ne2
P Pami: ., «Bexropb», OTIIK-1.1,
CKaJIIPHOE TPOM3BEICHHE, 2 4 1 y4eOHOI KapThl N
- MpOBEpKa yueOHO OIlK-1.2
BEKTOPHOE MPOU3BEJICHHE, «Bekropsr: ADThL
CMeIIaHHOE IPOU3BEICHNE JIMHEHHBIE 1 P
HEJIUHEHHBIE
oTiepanum»
HWroro no pazneny 14 16 11,5
2. AHanmuTHYecKas TeOMeTpuUs
21 AHanutnyeckas
- MOJITOTOBKA K
TeOMETPHSI Ha TUIOCKOCTH:
PAKTHIECKOMY
VYpaBHeHHe JMHUM ~ Ha
3aHATHIO,
IUIOCKOCTH. VYpaBHeHue - KOHCYJIbTAIIUH 110 OIIK-1.1,
9 2 2 1 - BBITIOJIHEHHE
mpsSIMO  HAa  TUIOCKOCTH. VI3 Ne2 pemrenuto U3 Ne2 OIlK-1.2
OcHoBHbIE 3a/1a4H, -
«AHanuTHYeCKas
CBSI3aHHBIE C ypaBHEHUEM
. reOMETPHSD)
NPSMOM Ha MJIOCKOCTH
- MOATOTOBKA K
2.2 AHanuTryeckas MPAKTUYECKOMY
reOMETpPHs Ha MIIOCKOCTH: 3aHATHIO
K I/IBLIS BTOPOTO IMOpPS/IKA 2 2 2 BBIHOJIHGH’I/IE - KOHCYJILTALIA 11O OIK-1.1,
p p P pemermio MJI3 Ne2 | OIK-1.2
(OKpYKHOCTB, JILIHIIC, W3 Ne2
runepboa, napadoa) «AHanmuTHYeCKast
TeOMETPHSD)
2.3 AHanuTHyecKast - MMOATOTOBKA K
reoMeTpHs B NPAKTHIECKOMY
TPOCTPAHCTBE: 3aHITHIO, - mpoBepka N3 Ne2 OMNK-1.1
VpaBHenue IJIOCKOCTH, 2 2 1 - BBITTOJTHEHHE «AHaTUTHYECKAs OITK 1' 2’
OCHOBHBIE 3a7a4H. N3 Ne2 reOMETPHSD) '
VpaBHeHue mpsmMoil B «AHamuTHYecKast
MPOCTPAHCTBE, OCHOBHBIC rEOMETPHSD)
- MOATOTOBKA K
MPaKTHYECKOM
2.4 AHanutudeckas p y
TEeOMETPHUS B SARTHIO,
MPOCT I;.HCTBC" 2 2 2,3 - TIOZrOTORKA 3allMTa Mpe3eHTaui OIK-1.1,
pocTp ’ ! MpPE3eHTALNH Ha p OIIK-1.2
TToBepxHOCTH BTOPOTO Ten
nopsiaka. Meroa cedeHuit M
«IToBepxHOCTH
BTOPOTO MOPSIAKA»
HWroro no pazaeny 8 8 6,3

3. Beenenue
MaTEeMaTHYECKUH aHaJInu3




- IIOATOTOBKA K

MPaKTUYECKOMY
3aHSTHIO
3.1 IloHsATHEe MHOXECTBa. ’
JlelicTBUTeNnbHBIE UKCTia U ~ BBITIOTHCHIE
. N3 Ne3 «Ilpenemn.
ux cBoicrBa. [loHsaTtue - KOHCYJIBTAIMX IO OIIK-1.1,
4 HenpepbiBHOCTBY,
OKPECTHOCTH TOYKH. peurenuto MJ13 Ne3 OIIK-1.2
- COCTaBJICHHE
TTonsrue GbyHKIMN. N
. > y4eOHOI KapThl 110
CaoiicTBa GyHKIUI
Teme (KpaTkas
cucTeMaTu3aus
H3y4EeHHOTO)
3.2 Yucnossle
MI0CJIEZI0BATEIbHOCTH.
IIpenen YUCIIOBOM
MI0CJIEZI0BATEIbHOCTH.
CxoauMocTh
MOCJIEZI0BATEIbHOCTH.
- MOJITOTOBKA K
OrpaHuYeHHBIE u
MPAKTHIECKOMY
MOHOTOHHBIE
3aHATHIO,
MIOCIIEI0BATEHLHOCTH.
. . - BBITIOJTHEHNE
IIpocreiimue CBOMCTBA 8 VI3 Ne3 dTpesen - KOHCYJIbTAIIUH 110 OIIK-1.1,
TIPEIeIIOB - p | pewenuto M]3 Ne3 OIIK-1.2
o HempepsiBHOCTBY,
MOCJIEZI0BATEILHOCTEH.
- COCTaBJICHHE
Uwmcro e. GHO Ka o
HOH KapThl I
Tlpenen  ¢yHkuuu  Ha ya P
Teme
SI3BIKE
TIOCJIEZIOBATENBHOCTEN.
BeckoneuHo Oonpiine,
OEeCKOHEYHO MaJjble.
CgoiicTBa TIpeNieIIoB
(dhyHKIUH. OcHOBHbBIE
3.3 HenpepsiBHOCTH
GyHKIMH B TOYKE M Ha - MOJITOTOBKA K
MHOJKECTBE. AKP Ne3
Apudmerndyeckue «IIpenem»,
orepanuu Hall - BBITIOJIHEHHE
HEeTIPEepPHIBHEIMU 4 N3 Ne3 «Ilpenen.| - AKP Ne3 «IIpenen», | OIIK-1.1,
(bYHKIHAMH. HenpepbiBHOCTBY, | - 3ammra M]3 Ne 3 OIIK-1.2
HemnpepsiBHOCTH - MOJITOTOBKA K
JJIEMEHTAPHBIX  QYHKIHHA. 3amuTe
CaoiicTBa (dhyHKIUH, TEOpEeTUIEeCKOn
HETIPEepPBIBHBIX HA OTpPE3KE. gacta U3 Ne3
Touku paspbiBAa M HX
Hroro mo pazneny 16

4, JuddepenuunansHoe
ncuuciIeHne (YHKIMHA OJHOM

TIepeMEeHHON




CaMocrosTenbpHas

IIpaBuio Jlonurans

((HpOI/IBBO,HHaﬂ»

pabota ¢
JTUTEepaTypon —
KOHCIIEKT pa3zzeia
4.1 3agaun, npuBOASAIINE K pasit
N «3agauu,
MOHATHIO  NPOU3BOJIHOM.
MIPUBOJISAIINE K
Onpenenenue
N MIOHATHIO
NPOU3BOJHON (YHKIUH B .
TouKe Tuddepenua MIPOU3BOIHOI», - IpoBepKa
’ P o - IIOJIFOTOBKA K KOHCIIEKTA, OIIK-1.1,
ero TeOMETPUUYECKUH
N MPAaKTUYECKOMY | - KOHCYJbTAIMU MO OIIK-1.2
cmbicnt ['eomerpudeckuii u
. 3aHATHIO, pemennto /I3 Ned
MeXaHUYECKUH CMBICIT
. - BBIIIOJIHEHHE
npousBogHoil.  IlpaBuna VI3 Nod
IubGepeHInpoBaHusI U -
bdpep P «IIpousBomHas.
TabIMLa IPOU3BOIHBIX
Breraucnenuey,
- COCTaBJICHHE
yueOHO KapThl
«IIpou3BomHas»
- IOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO, KOHCYJIBTallUU 10
4.2 uddepennupoBanue - BBIIIOJIHEHHE pemenuto 13 Ne4,
HESIBHO 3a/IaHHBIX, N3 Ned IIposepka U/I3 Ned
rapaMeTpUIECKu «IIpousBonHas. «IIpousBonHas. OIIK-1.1,
3a7]aHHBIX GbyHKIUH. Boruncnenuey, Beruucnenuey, OIlK-1.2
Jlorapudmuueckoe - COCTaBJIEHHE yueOHas KapTa
muddepeHInpoBaHne yueOHO# KapThl | (IIPOEKT) MO TeMe —
«IIpouzBoHas», 3alIUTa
- MOJITOTOBKA K
samute /(3 Ned
- IOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO,
- BBIIIOJIHEHHE
N3 Ned - mpoBepka PI'P Ne 3
«IIpouzBonHast «IIpouzBonHas
BBICIINX BBICIIIMX TIOPSIKOB.
4.3 TIpousBoaHbIC u PAL
HdEpCHIHATEL BBICIINX MOPSIIKOB. [Tpunoxenus OIIK-1.1,
io ng)B [Ipunoxenus TIPOU3BOTHONY, OIIK-1.2
P MIPOU3BOIHOIN», - yueOHas Kapra
- COCTaBJICHUE (TIpoexT) mo Teme —
yueOHOI KapThl 3aluTa
«IpouzBonHas»,
-IIOATOTOBKA K
KOHTPOJIbHOU
pabore
- MOJITOTOBKA K
4.4 OcHOBHBIE TEOPEMBI A
g hepeHInaIbHOTO MPAKTIHECKOMY
. 3aHATHIO,
VCUHCTICHHUS: TEOpEMBbI
- BBIITOJIHEHHE
®epma, Pomng, Jlarpanxka, VT3 Ned
Kommu. ®opmyna Teitnopa. - - AKP Ne4 OIIK-1.1,
. - COCTaBJICHHE
dopmyna Teinopa. N «IIponsBonHass» OIIK-1.2
yueOHOI KapThl
IIpumenenue
«IIpousBonHas,
TIPOU3BOJTHBIX npu
-II0ATOTOBKA K
BBIYMCICHUH  IPEMENIOB. AKP Nod




- IIOATOTOBKA K

MIPaKTUIECKOM
4.5 HUccnenoBanue p y
. 3aHATHIO,
GyHKIMH ¢ [OMOLIBIO
i hepeHaIbHOro 7 BPLTOTHCHIE
N3 Ned IIposepka U3 Ned
ucuucnenus.  I[lpusHaku
«IIpumenenne «IIpumenenne
3HAaKOIIOCTOSHCTBA, . N
MIPOM3BOJHOM /Ul [ NPOM3BOIHOM s
BO3pacTaHus M YObIBaHUS,
UCCIIeI0BaHUS HCCIIeI0BaHUS
BBIITYKJIOCTH U BOTHYTOCTH . N OIIK-1.1,
1 2 16,4 dyHKUNH 1 GbyHKUIUH 1
(YHKIIMU Ha TIPOMEKYTKE. OIlK-1.2
. IIOCTPOSHHUS MOCTPOCHHUS
OkcTpeMyMbl  (QyHKLUI.
rpauKoBy, rpapuKoBy,
Haxoxnenue .
- COCTaBJICHHE IIpoBepka yueOHOMH
HaMMEHbBILIETO u .
N y4eOHOI KapThl KapThl
HanOONBIIETO  3HAYCHHH
«IIpousBonHas
(yHKIMM Ha 3aMKHYTOM
IIPY TIOCTPOEHUH
MIPOMEKYTKE
rpaduka
GbyHKIUN»
Hroro mo pazneny 6 14 26,4
HWroro 3a cemectp 36 54 50,2 9K3aMeH
5. HHTrerpaipbHOe HCYHCIECHHE
(yHKIMH OXHON NepeMEHHbIX
- IOJITOTOBKA K
MPaKTHIECKOM
51 ITepBooGpa3sHas p y
F— 3aHATHIO,
H?gn e]léJ'[eHHHﬁ ~ BEITIOTHCHHC
P W13 Ne5 - KOHCYJIbTAITUH TI0
WHTETPal ¥ ero OCHOBHBIC OIIK-1.1,
N 2 4 2 | «Heonpenenenns! | pemenuto NJI3 Ne5,
CBOIiCTBA. Tabmuna N OIlK-1.2
W HHTETpam, - mpoBepka MJI3 No5
HEOIpeIeICHHbIX
- COCTaBJICHHE
MHTETPAJIOB OT OCHOBHBIX .
3JIEMEHTAPHBIX QYHKIHIA y1eGHoi KapThl
P YH «MeTob!
HUHTETPUPOBAHUS
- MOJITOTOBKA K
MIPAKTUYECKOMY
5.2  OcHOBHBIE METOIBI 3aHATHUIO,
HWHTETPUPOBAHUS: - BBIIIOJIHEHHE
Mertonbt N3 Ne5 - KOHCYJIbTALlUHU 110
OIIK-1.1,
HENOCPEACTBEHHOTO 2 4 2 | «Heonpenenenns! | pemenuto NJI3 Ne5, OITK-1.2
WHTETPUPOBAHUSI. i MHTErpany, - npoBepka W13 Ne5 '
WuTerpupoBanue 3ameHon| 2 - COCTaBJICHHE
MEPEMEHHOM U 110 YacTAM yueOHOI KapThl
«Metonbl
WHTETPUPOBAHUS
- IOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO,
- BBITIOJIHEHHE
N3 Ne5
«Heonpenenenns: | KOHCYILTALIIH 11O
5.3 OcHOBHBIE METObI H HHTCIDAIDY pemenuto MJI3 Ne5,
HHTETPUPOBAHUS: 2 4 2 COCTaBJI:T)CHI/I’C - npoBepka NJI3 Ne5 OIIK-1.1,
WuTerpupoBanue . - AKP Ne5 OIIK-1.2
. yueOHOI KapThl .
paLMoHANBHBIX Jpobeit «HeormnpeneneHuspli
«MeTtob1
HHTErpa
WHTETPUPOBAHUS
- IOJITOTOBKA K
AKP N5
«HeomnpeneneHHb!

i HHTErpamy




- IIOATOTOBKA K

obOmacTu»

MPAKTHIECKOM
5.4 OcHoOBHbIE METOJBI P y
3aHSTHIO,
MHTETPUPOBAHUS:
MHTerDIDOBAHME - BBIMIOJIHCHHE - KOHCYJIbTAIUH IO
Pup W13 Nos pemmenmio /13 Nes,
TPHTOHOMETPUICCKHX 2 4 2 | «Heonpezneneunsl | - mposepka MUJI3 Ne5 OIK-1.1,
BBIPAXKEHUH. oonp POBep - OIIK-1.2
1 MHTETpay, - IpOBEpKa yIeOHOM
WurerpupoBanue
- COCTaBJICHHE KapThI
UPPAaMOHATBHBIX N
o yueOHO KapThl
BBIpKEHHH
«Metoapl
HUHTETPUPOBAHUSD)
5.5 OnpeneneHHbIi
UHTETpaJl. - IOATOTOBKA K
3agava BBIYHCIICHHS MPAKTHIECKOMY
TUTOMIAIA KPHUBOJIMHEHHOM 3aHATHIO,
Tpanenuu u Ipyrue - BBIMIOJIHCHHE
3a1ayd, MPUBOAAIINE K W13 Ne5
MOHATHIO  OTIPENIEIIEHHOTO «OmnpeneneHHblil | - KOHCYAbTAIMH MO OTK-1.1
HWHTETpaa. dopmyna 2 4 2 uHaTeTpa M ero | pemenuto U3 Ne5, OITK 1' 2’
Hetorona-Jleitbuuna. NpuIOKeHus», | - npoBepka W13 Ne5 '
CBoOIiCTBa OIPEAEIEHHOTO - COCTaBJICHHE
UHTErpaa. yueOHO# KapThl
CymiectBoBaHmE «[Ipunoxenns
nepBooOpa3Hoi OIPEJIENICHHOTO
HETIPEePBIBHOW  (DYHKIHH. HHTETpasa»
3aMeHa [EepeMeHHOH U
- IOATOTOBKA K
MPAKTHIECKOMY
3aHSTHIO,
- BBITIOJIHEHUE
U3 Ne5
«OnpeneneHHbIN - KOHCYJIBTAIIH 11O
pewenuro M3 NoS,
HHTETPaI ¥ ero
- mpoBepka MJI3 N5,
TPUITOKEHUSD),
5.6 HecobGcTBeHHbIC - IPOBEPKA KOHCNEKTa | ype g 4
WHTETPAbI: 2 4 2,1 «CsoiicTBa o
CaMOCTOSITENIEHOE OIlK-1.2
TIpu3Haku CXOAUMOCTH HECOOCTBEHHBIX
n3ydeHue
[ HHTETPaoB.
PATYPHI: [Tpusnaku
KOHCIEKT
. CXOZMMOCTH
«CoiicTBa
HECOOCTBEHHBIX
HUHTETPAJIOB.
ITpuznaku
CXOZMMOCTHY
Wroro no pazneny 12 24 12,1
6. JuddepenuunansHoe
HCUUCIICHHE byHKIMT
HECKOJIBKHX MePEMEHHBIX
CaMOCTOSITETIbHOE
U3y4YCHUE
6.1 Tlonsarue OHII. JIATEpaTypHI 1O
IIpenen u HenpepbIBHOCTH TeMe: HallMuCaHHe
DHII. OCHOBHEBIE KOHCIIEKTa OIIK-1.1,
. . 2 4 2 - IPOBEpPKa KOHCIIEKTa
CBOICTBa (GyHKLUH, «OcHOBHBIE OIlK-1.2
HETIPEPHIBHBIX B CBOCTBa
3aMKHYTOH o0nactu byHKINi,
HENPEPhIBHBIX B
3aMKHYTOH




6.2 YacTHble

- IIOATOTOBKA K

IIPOU3BOJHbIE u MIPaKTUYECKOMY
MPOU3BOHAS o 3aHATHIO,
- KOHCYJIbTUPOBaHUE
HAaIpaBIICHHIO. - BHIIIOJIHEHHE
Huddepenupyembie 4 5 N3 Ne6 e pem;?éﬂo 13 OIIK-1.1,
¢ynkiuu.  KacarenpHas «YacTHble ) npo_Bf;pKa OIIK-1.2
IUIOCKOCTh W HOPMallb K TNPOM3BOAHBIEY, | a1 113 Ne6
HOBEPXHOCTH. - COCTaBJICHHE
I'eomeTpuyeckuii  cMbIca y4eOHOH KapThl
mupdepennuana. [IpuszHax «®DHII»
- IIOJITOTOBKA K
6.3 ITpousBogHas MPAaKTUYECKOMY | - KOHCYJIIETHPOBAaHUE
CIIOKHOH (hyHKIHUH. 3aHATHIO, o pemennto 1/13
YacTHble NPOM3BOJHBIE U - BBIIIOJIHEHUE Ne6,
mUuddepeHInabl  BBICITUX N3 Ne6 - IpOBEpKa OIlK-1.1,
2 4
MOPSIIKOB. «HactHble BoinosiHeHus UJ13 OIIK-1.2
Huddepenuupoanue MIPOU3BOTHBICY, Ne6,
HESBHO 3a7laHHbIX - COCTaBJIEHHE - IpoBepKa y4eOHOM
dbyHKIUH yueOHOI KapThl kaptel «OHIT»
«®DHII»
- HOATOTOBKA K
MIPaKTUYECKOMY
3aHATHUIO, - KOHCYJIbTUPOBaHNE
- BBITIOJTHEHHE o pemennto N/13
N3 Ne6 Neb,
«OKCTpEMyM - IpOBepKa
6.4 Dxcrpemymbr GHIT 4 21 DOHII», BeITIONTHEHMS 13 OIIK-1.1,
- COCTaBJIEHHE Ne6, OIIK-1.2
yueOHOH KapThl | - mpoBepka yueOHOI
«®DHII», kapTel «OHIID»,
- MOATOTOBKA K - AKP Ne6 «DHIT:
AKP Ne6 «@HIT: |muddepenppoBanuer
muddepeHunpona
HUE»
Wroro no pazneny 14 10,1
7. VHTerpaibHOE HCYUCIICHHE
byHKIHT HECKOJIbKUX
nepemMeHHbIx (OHIT)
- HOATOTOBKA K
MIPAKTUYECKOMY
3aHATHUIO,
7.1 JIBoiiHO¥W WHTErpai; u - BBITIOJTHEHHE
€ro OCHOBHBIE CBOICTBA. N3 Ne7
Caeznenue JIBOWHOTO «KpaTnsie - KOHCYJIbTAIUX TO
UHTETpajla K IOBTOPHOMY MHTETPAJIBD», pemenuro I3 Ne7,
uaTerpary. Teopema o 4 4 - - mpoBepka NJI3 Ne7, OIIK-1.1,
cpeaHeM 3Ha4YECHUHU. caMocTosITeNbHOE | -mpoBepka koHcnekra | OINTK-1.2
3ameHa NIepEMEHHBIX, H3yueHHe «CBolicTBa IBOHHBIX U
nepexoxl B JABOHHOM JIUTEPATYpbl:  |TPOMHBIX UHTErPaAIOB)»
HWHTETpajie K MOJSPHBIM KOHCIIEKT
KOOpJIUHATaM «CoiicTBa
IBOMHBIX U
TPOMHBIX
HUHTETPaJIOB»
7.2 TpoiiHOW uWHTErpam u
€ro cBoiicTaa.
Caenenue TPOHHOTO - HOATOTOBKA K
UHTETpana K MOBTOPHOMY MPAKTHIECKOMY
HWHTETpaly. 3ameHa 3aHATHIO, - KOHCYJIbTalluH 10 OIK-1.1
IEPEeMEHHBIX, Tepexo] B 4 4 - BBINIOJTHEHHE pemenuro 13 Ne7, )
N OIlIK-1.2
TPOMHOM  HHTETpajle K W3 Ne7 - npoBepka I3 Ne7
HTUHIPUIECKUM u «Kparnbie
cepudeckum HUHTETpaIbD»

koopauaaram. Ilonsarue o
MHOTOKPaTHBIX




- BBIIIOJTHCHUEC

N3 Ne7
«Kparubie
7.3 Teomerpuueckue u p - mpoBepka UJI3 Ne7,
WHTETPAJIby», .
MEXaHUYECKHE - IpOBepKa ydeOHOM OIIK-1.1,
2 4 4 - COCTaBJICHHE
TIPUJIOKEHHS KpaTHBIX . kapThl «[IpunoxeHus OIlK-1.2
yueOHO KapThl
WHTETPaJIOB KPaTHBIX HHTETPAJIOBY
«Ipunoxenus
KpaTHBIX
HMHTETPAIOB»
Hroro mo pazneny 6 12 12
8. DyeMEeHThI TEOPUH YUCIOBBIX
1 (pyHKIMOHATBHBIX PSIOB
8.1 TloHsATHE 4YHCIIOBOTO
psna. IMonstue - IOATOTOBKA K
CXOJIUMOCTH pana. MPAKTHIECKOMY
- KOHCYJIbTAIUH IO
Tpuznaku CXOAUMOCTH 3aHATHIO, OIIK-1.1,
2 6 2 pemennro U3 Ne§,
3HAKOTOJIOKUTEIBHBIX - BBIMIOJIHCHUE - mpoBepka VI3 No§ OIIK-1.2
PAIOB. W13 Ne8 poBep :
3HaKONEePEeMEHHbBIE  PSIBL. «YUCTOBBIC PSIIBIY
Psn JleiiOHuna
8.2 OcHOBHBIE TOHATHUS
TeOpud (QYHKIMOHAIBHBIX
psAnoB. CxoMMOCTb.
PaBHOMEpHAST CXOOMMOCTH
(YHKIMOHAJIIBHOTO  psija.
HempepriBHOCTS,
JudhepeHpyeMocTs U
HHTETPUPYEMOCTb  CYMMBEI
PHPY Y - OATOTOBKA K
(YHKIIMOHAJIBHOTO psila.
MPAaKTUYECKOMY
CrerneHHBIE 30158 - KOHCYJIbTallH IO
3aHATHIO, OIIK-1.1,
Teopembl Abens. Paguyc 2 6 2 pemenuro I3 Ne§,
- BBIIIOJIHEHHE OIlK-1.2
CXOJIIMOCTH. VI3 Ne§ - mpoBepka UJI3 Ne8
HenpepriBHOCTS, -
«HucnoBble paab»
mudhepeHpyeMocTs U
MHTETPHPYEMOCTh  CYMMBI
CTENEHHOTO psijia.
Papn Telinopa. Paznoxenue
B pan MaknopeHna
OCHOBHBIX 3JIEMEHTapHBIX
¢ynkiuii.  IlpunoxeHus
CTENCHHBIX PSIO0B
8.3 OcHoBHBIC 3amauu
- MOATOTOBKA K
TrapMOHHYECKOI0 aHaJIn3a.
MPaKTUYECKOMY
OpTOrOHAIBHBIE CHCTEMBI SAHSTHIO - KOHCYJBTALIH 10
GbyHKIMH. ’ Y OIIK-1.1,
ThHrOHOMETPHYCCKAS 4 6 2 - BBIIIOJIHEHHE peuwenuro M3 Ne§, OIK-1.2
P TpHHce N3 Ne8 - mpoBepka MJI3 Ne8 '
cucreMa (QyHKIHUH.
«DyHKIIMOHATIBH
Pan  ®ypwe. Ilpusnaku
BI€ PSIIIBD)
CXOJUMOCTH PsiioB Pypbe
Hroro no pazaeny 8 18 6
HWroro 3a cemectp 34 68 40,2 320

9. OOBIKHOBEHHBIE

g hepeHnnaIbHbe




9.1 OOBIKHOBEHHEIE

muddepeHInaIbHbIe - MOJITOTOBKA K
YpaBHEHHUS MIepBOTO MPaKTUYECKOMY
HOpSIKA. OcHOBHEBIE 3aHSTHIO,
ompezneneHus. YactHoe U - BBIIIOJIHEHHE
o0riee pelieHue. N3 N9 - KOHCYJIbTHUPOBaHUE
WHuTerpanbHble  KpUBBIE. «OObIKHOBEHHBIE | 10 pemenuto M3 OMNK-1.1
T'eomeTpuueckuii  CMBICI IV nepBoro Ne9, OHK-lI 2’
JudhepeHIaIbHOro HopsiAKay, - IPOBEPKa '
YpaBHEHHUS MIEPBOTO - coctaBienue |BeimomHeHUs M3 Ne9
HopsizIKa. yueOHOI KapThl
Mertonbt perienus «1Y nepBoro
nuddepeHIHaIbHBIX MIOpS/IKA: THITBL U
ypaBHEHHUI MIEPBOTO METOJIBI PEIICHUSD»
nopsizika
- IOATOTOBKA K
MPAaKTUYECKOMY | - KOHCYJIETHPOBAaHUE
3aHATHIO, o pemennto 1/13
- BBITTOJTHEHHE Ne9,
N3 N9 - IpOBepKa
9.2 ay BBICIIIIX «O0bIkHOBeHHbIe | BbINONHEHU N3 OIK-1.1
TIOPSIIKOB, CBOJSIINECS K Y nepBoro Neo9, OHK-ll 2’
HEepBOMY HOPSIIKaY, - 3amuTa /13 Ne9, '
- COCTaBJICHHE - MpOBEpKa yueOHOM
yueOHOi kapThl | KapThl «J1Y nepBoro
«/1Y nepBoro TOPSIIKA: THUTIBI U
MOPS/IKA: THIIBI U | METOJIbI PELICHUS
METOJIBI PEIIEHUSD»
9.3 JIuneiinbie
muddepeHInaIbHbIC
ypaBHEHUSI N-TO MOpsAKA. - OAroTOBKa K
Jluneitnoe OTHOPOIHOE TpaKTHHCCKOMY
yPABHEHHE. 3aHATHIO, - KOHCYJIbTUPOBaHHE
DyHIAMEHTATbHAS - BBIIOJIHEHHE no pemenuto UJ13
cucTeMa pEILICHHUI. VA3 N JTHAY Ne9,
OnpenenuTens BBICIIHUX MTOPSAKOB - IPOBEpKa
BpoHCKoro. C MOCTOSIHHBIMU BeImoTHeHUA M J13
HeonHoponnoe nuHeliHOE Koo puumeHTaMH N9, . OIIK-1.1,
ypasmernue (JTHIY), B . Cucremsr [1V», | - mpoBepka yaeOHOMH OIK-1.2
obmero pemenns. Merton - COCTafmeHMe KapThl «JIHAY
BAPHAIMH IPOH3BOHHBX y4eOHO# KapThl | BBICIIMX TIOPSIKOB C
OCTOSHHBIX. «JIHAY BbIcmInX [IOCTOSIHHBIMU
K OMIUICKCHBIC THCIA. MOPSIIKOB C KO3 PHUIIUCHTAMH:
JumcHHOC ypABHCHHE ¢ MOCTOSIHHBIMU METOBI PEIICHUSD),
HOCTOSHHBIMA ko3 durmentamu | - AKP Ne7 «OIY»
KO3 PHUIIHEHTAMH. - MCTO/IEI
XapaKkTepuCTHIECKOe PEHICHHD

ypaBHEHHE. Oo1mee




- IIOATOTOBKA K

MPaKTUYECKOMY
3aHSTHIO,
- BBIIIOJIHEHHE
N3 Ne9 «JIHAY
BBICIIHX ITOPSAKOB
C MIOCTOSTHHBIMH | - KOHCYJIBTHPOBaHHE
9.4  Meroms - ko3¢ dunuentamu | 1o pemenuro U3
CI./ICTeM P . Cucremsr JIY» Ne9, OMK-1.1
G hEpCHIIATHHBIX 4 4 8 - COCTaBJICHHE - IpOBepKa OIK 1' 2’
aBH;;Hﬁ(Z 1o mopsTK) yueOHO KapThl BhInonHeHus /13 '
yp p «JIHJY BoICIINX Ne9,
MOPSIIKOB C - 3amuta M3 Ne9
MIOCTOSIHHBIMH
k03¢ bULueHTaMU
: METOJIBI
pelieHus.
CtpykTypa
O0ILEro pereHus»
Hroro no pazaeny 12 12 30
10. DNeMeHThI TEOPHUH
BEPOSATHOCTEN
- MOJITOTOBKA K
MPAKTHIECKOMY
10.1 DNeMEeHTSI 2 2 10 3aHATHIO, - KOHCYJIbTUPOBaHUE OIIK-1.1,
KOMOWHATOPUKHU - BBITIOJIHEHHE o pemenuto /13 OIlK-1.2
JIOMAIIHETO
3aaHus
10.2 Cnyuaiinble coObITHS.
OcHOBHBIE TIOHATHSL. - MOJITOTOBKA K COHCYIIETHDOBAHNE
Aunrebpa COOBITHIA. MPAKTHIECKOMY o gLCHMi)PUI3
Kiraccuueckoe, 3aHATHUIO, p
Nelo, OIIK-1.1,
reOMETPHYECKOE " 2 2 10 - BBIITOJIHEHHE DOBERKA OIK-1.2
CTaTUCTUYECKOE N3 Nel0 POBEP '
BeImoTHeHUA M J13
OIIpeAeNeHUs «Teopust NolO
BEPOATHOCTH. BEPOSTHOCTEN» -
AkcromaTuka TEOpUU
- MOJITOTOBKA K
NPAKTHIECKOMY
10.3 TeopeMsl ClI0XKEHUS U 3aHATHUIO, - KOHCYJIbTUPOBaHNE
YMHOXEHUSL. YcnoBHas - BBIIIOJIHEHUE o pemennto 1/13
BeposATHOCT.  Popmyna N3 Nel10 Nel0, OMK-1.1
MOJTHOH  BEPOSATHOCTH W 2 2 10 «Teopus - MpoBEpKa OIK 12’
¢dopmyna baiteca. Cxema BEPOSATHOCTEH», BeinonHeHus N3
Bepuyinu, npuOIMmKeHUS -TIOJITOTOBKA K Nel0,
Jlannaca u Ilyaccona AKP Ne§ - npoBepka AKP Ne§
«Crnyqaiinble
COOBITHS
104 Cirygaiinbie
BEJIMYMHBL. JIUCKpETHBIC U - OFOTOBKA K
HETIpephIBHBIEC CITydaiiHbIe DAKTHYECKOM - KOHCYJIbTUPOBAHUE
BEJIMYMHBI. Psn p SAHSTIIO y 1o pemennto 1/13
ACIIPEEIICHUS HKIIHS ? Nel0O OIlK-1.1
pactipen > Gymen 2 2 10 - BBITIOJTHEHHE i '
pacmnpeneneHus u - IpoBepKa OIIK-1.2
N3 Nel0
ILUIOTHOCTb. «Teopus BeinosHenus U3
MaremaTuueckoe e OﬂTHgCTCﬁ» NelO
OXHJaHUEe M JUCIIEPCHS, p
HayaJbHbIC "
- MOJITOTOBKA K
105 N3BecTHBIE A - KOHCYJIbTUPOBaHUE
MPAKTHIECKOMY
pacnpeneneHuss M HX o pemenuto U3
YUCIIOBBIE SAFATHIO, NelO OIlK-1.1
2 2 10 - BBITTOJIHEHHE 7 )
XapaKTePUCTUKH. - IpOBEpKa OIlK-1.2
N3 NelO
Hopmanbsnoe BbinonHeHus /13
«Teopus
pacmnpeneneHue NelO

BEPOSTHOCTEW»




- IOAT'OTOBKA K

- KOHCYJIbTUPOBAaHUE
10.6 3akoHBl OONBIIMX MPAaKTUYECKOMY
o pemennto 1/13
yucen. HepaBeHcTBO u 3aHATHIO,
N Nel0, OIIK-1.1,
Teopema YeObIéna. 1 2 10 - BBITIOJIHEHHE
- IpOBEpKa OIlK-1.2
lenTpansHas mnpenenbHast N3 Nel0
Teopema «Teopus semosmenns I3
P PIA NelO
BEPOATHOCTEI»
10.7 MHoromepHble - IOJITOTOBKA K | - KOHCYJIETUPOBAaHUE
CITyJaifHbIe BEJTMYMHBI. MIPAKTHIECKOMY o pemennto 1/13
OyHKIMK pachpeaeseHus, 3aHATHIO, Nel0, OMK-1.1
CBOWCTBA. Yucrnossie 1 2 10,2 | - BbIMOJIHEHHE - IpOBEpKa .
OIIK-1.2
XapaKTePUCTUKHU. N3 NelO BhInonHeHus /13
DneMeHTHI TeopHuH «Teopus NelO,
KOppeJsLuu BEPOATHOCTEIN 3amuta UJI3 NelO
HWroro no pazneny 12 14 70,2
11. DJeMeHTHI
MaTeMaTHYECKOM CTaTHCTHKH
- OATOTOBKA K
11.1 OcHOBHBIE TOHATHS, A
MPaKTUYECKOMY | - KOHCYJBTAIMU MO
reHepabHas
3aHATHIO, pemennto MJI3 Nell,
COBOKYITHOCTh U BBIOOpKa
- BBIIOJIHEHUe | - mposepka M/13 Nell
CTaTUCTHYECKHE  OLICHKHU OIIK-1.1,
2 2 10 N3 Nell «IlepBuunas
apaMeTpoB OIlK-1.2
«IlepBuunas 00paboTka
pacnpeneneHusl.
o0OpaboTka pe3yabTaToB
Toueunsle U
pe3yJIbTaTOB IKCIIEPUMEHTa»
HMHTEPBAIBHBIE OLICHKH
JKCIIEPUMEHTa
- IOATOTOBKA K
MPaKTHIECKOM - KOHCYJIbTAIUU 1O
11.2 JloBepuTenbHbIC p y Y H
3aHATHIO, pemennto MJI3 Nel2,
WHTEPBAJIBI UL
- BBIIOJIHEHUE | - mpoBepka W13 Nel2
apaMeTpoB HOPMAIBHOTO OIlK-1.1,
2 2 10 W3 Nel2 «Hucossie
pacnpenenenusi. Ilonsarue OIlK-1.2
«Hucnossie XapaKTepHCTUKU
0 KpUTEpUSX MNPOBEPKU
XapaKTePUCTHKH reHepaTbHBIX
CTaTUCTHYECKUX THIIOTE3
TeHepaJIbHBIX apamMeTpoB)
napaMeTpoB»
- MOJITOTOBKA K
11.3 Kpuruueckas .
NPaKTHIECKOMY | - KOHCYJBTAIMH I10
0bmnacTsb, YpOBEHB
SHATMMOCTH MOIIHOCTS 3aHATHIO, pewenuro M3 Ne9,
—— ’ Konrenii 4 2 10 - BBIITOJIHEHHE - BoimosiHerue NJ13 OIIK-1.1,
PHTCDIA. PHTEp NA3 Nel3 Nel3 «IIpoBepxka OIIK-1.2
cormacusd Ilupcona ans
«IIpoBepka CTaTHCTHYECKUX
THIIOTE3Bl O HOPMAILHOM
CTaTUCTUYECKUX THITOTE3»
pacIpeseseHun
THITOTE3)
- MOJITOTOBKA K
11.4 OyHKIHOHATBHAS MPAKTHIECKOMY
3aBHCUMOCTb M PETPECCHS. 3aHATHIO, - KOHCYJIbTAIUU 1O
Kpussie perpeccumu. - BoinosiHeHne | pemenuto MJ13 NelO,
Bri6opounbIit N3 Nel4 - BeimoaHenue NJ13
KO3 PHUIIHEHT 4 4 10 «BrrsicHeHHnE Nel4 «BrisscHenne OIIK-1.1,
KOppEJIALHNH. KOpPEJSILIMOHHON KOpPPEJSILIMOHHON OIIK-1.2
Omnpenernenne napamMeTpoB 3aBHCHMOCTH 3aBUCHMOCTH
JMHENHON perpeccun MU3MEPHMBIX HU3MEPUMBIX
METOJIOM HaMMEHBIIUX TPU3HAKOB MPU3HAKOBY»
KBaJpaToB reHepajIbHOM
COBOKYITHOCTH
Hroro no pazaeny 12 10 40
Hroro 3a cemectp 36 36 140,2 JK3aMeH
9K3aMeH, 3a4eT C
Hroro no nucrumianae 106 158 [230,6 i

OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BaHHE B y4eOHOM
npolecce AaKTUBHBIX M HWHTEPAKTHBHBIX (OpPM TPOBEJCHHUS 3aHATHH B COYETAaHHH C
BHEAYJIMTOPHOU paboTOil ¢ 1esbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcsi. Cornmacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEIBHOCTU IO
o0Opa3oBaTeNbHbIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUN Y4eOHBIX 3aHSATHH 00ECIIeUMBACTCS Pa3BUTUE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKIMYHOCTHOM KOMMYHHUKAIUM, NPUHSATHS
peIIeHUH, JHUICPCKUX KayecTB, B TOM UHCIE C YYETOM pETHOHAJIBHBIX OCOOEHHOCTEH
npodeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U NOTPeOHOCTEN paboToAaTenei.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl ¢ 00yUYaIOIIMMUCS, HEOOXOMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CIIU YYUTHIBATH LIEIU
o0pa3oBaHMs, HAa PEANM3aLUI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa u30upaemasi TEXHOJIOTHSA,
Co-ZiepKaHue, KOTOPOe MPEACTOUT NepeaTh 00YJarOIIMMCS C €€ TOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHA OYJET UCIIOIb30BaThCS.

B nameit paboTe MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpagunuonHbsle oOpa3oBaTelibHblE TexHoJoruu. OpraHusanus 00pa30BaTEIbHOIO
mpolecca, MOpeanojiaraeT MNPsSMYI0 TPaHCIALUIO 3HAHUW OT MpernojaBaTeNis K CTYACHTY
(IpEeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WIUIIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YyeOHasi NeATENBHOCTh CTYACHTa HOCHT B TaKUX YCIIOBHUSX, KaK MPaBHIIO, PENpPOIyKTHBHBIN
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uH(OpMalMOHHAs JIeKUMsT — [IOCJIEJOBAaTEeIbHOE M3JIOKEHHE MaTepuana B
TUCIUILIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMH CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, IIOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomornu mpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoIecC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TANHOTO PELIEHHUS MPOOJEMHOW 3aJaydl WM BBITOJHEHUS
yuebHoro 3a1anus. [IpoekT npennongaraer COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJICHHYIO HA BbIPaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LI€Jei U 3aj1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpEJeNeHHe NPUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEH-HBIX 3aJ]a4, IJAHUPOBAaHUE XoJa pPadOThl, MOMCK JOCTYNHBIX M ONTHUMAaJbHBIX
pecypcoB, MO3TANHYI0 pPEANM3aLUI0 IUIaHA paboThI, MPE3CHTALUI0 PEe3yJIbTaToOB PabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS IIEpexo0/ia KOMIETEHIIMH Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBIE TUIIBI IPUMEHSAEMbIX HAMU B 00pa30BaTEIbHOM e TEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCCJIEIOBaHMs (JI0Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCICHHE HAay4HOM MpoOJIeMsl,
npeaMera U oOBEKTa MCCieNOoBaHMA, LeNed W 3ajad, METOAOB, MCTOYHHUKOB, BBIIBMKEHUE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABIIsieTCs ydeOHas KapTa 110 MOJIyJII0 Hallei 00pa3oBaTeIbHOM IPOTrpaMMBl.

TBOpYECKHIT TPOEKT, MNPEANOJAralmliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMAaTHYECKOMY»
coObITHIO (Tpa3aHuK yncna «Ilu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHas
KapTa, TOJIbKO He(OopMalIbHO, KPaCOYHO 0(opMIIeHHAs; BUICOPOIIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WudpopMalMOHHBI MpOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENILHOCTE C  SIPKO
BbIpaXEHHON 3BPUCTUYECKON HANPaBICHHOCTHIO (ITOUCK, 0OTOOP U cUCTeMaTH3alus HGOopMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuel, ee aHaIU3 U
0000111eHIE 1, HAKOHET], TPE3EHTAIIUS TT0 TPAKTUYECKOMY MTPUIIOKEHUIO).



4. HVupopMalmoHHO-KOMMYHHKAIIMOHHBIE —00pa3oBaTelibHbIe TexHOnoruu. OpraHuszanus
00pa30BaTEeNBLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAaMMHBIX Cpell U

TEXHUYECKUX CPEACTB paboThl ¢ wuHPOpManueir (MHPOPMAIMOHHYIO Cpely YHUBEPCHUTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOM padoThI 00yyaommxcst
[IpencrarneHo B nmpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl HIPOBeAeHHs IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTypAa:

1. umaues B. C. Beicmas maremartuka: yue6nuk / B.C. IllumaueB. — Mocksa:
NHOPA-M, 2019. — 479 c. — (Bricee obpazosanue). - ISBN 978-5-16-101787-6. - Tekcr:
anektponHbid. - URL: https://new.znanium.com/catalog/product/990716 . — Pexxum nocryma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. Maremaruka: yue6. mocobue / FO.M. Jlanuios, JI.H. XKyp6eunko, I'.A. Hukonosa, H.B.

HukonoBa, C.H. HypmeBa ; mon pen. JL.H. XXypb6enko, I'.A. HukonoBoit. — Mockaa:
NH®PA-M, 2019. — 496 c¢. — (Beicmiee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799 . — Pexum jgoctyma: s aBTOPH3.
II0JIB30BATENEH.

0) JlonosHuTebHAS JIUTEPATYpA:

1. Teopust BepOSATHOCTEH U MaTeMaTHYECKast CTATUCTHKA: Y4yeOHoe mocobue / buprokosa
JLT., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Boic-mee obpazoBanue: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: 351eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/370899 .— Pexum noctyma: Juis aBTOPHU3.
II0JIb30Ba-TENEH.

2. Marematuka B mpuMepax W 3ama4ax: y4de0. mocobme / O.M. JlerrsipeBa, JI.H.
Kypb6enxko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanume: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anextponnsid. — URL: https://new.znanium.com/catalog/product/989802 .— Pexum mocryna:
JUIS1 aBTOPU3. TOJIb-30BATEIIEH.

3. Mauxo, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsIX U 3a1a4dax. (B 2-x gactsax) [Tekct] /
I1. E. danko, A. I'. ITonos, T. 1. KoxxeBHukoBa. - M.: Briciras mxoina, 1986-2009. ISBN:
978-5-488-02201-0. - 601ee 1000 mT.

4. ®uxrterromnsil, .M. OCHOBBI MaTEeMaTHYECKOT0 aHaau3a: yueOHuk: B 2 yactsx / [.M.
@uxtenronsll. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 1 — 2019. —
444 c¢. — ISBN 978-5-8114-0190-1. — Tekct : 37eKTpOHHBIH // DIeKTpOHHO-OMOIMOTeUHASs
cucrema «Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum goctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

5. ®uxtenronbil, .M. OCHOBBI MaTEMAaTHYECKOTO aHaIKM3a: yuyeOHuK: B 2 yacTsx / [.M.
®uxrtenronsl. — 10-e m3a., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 31eKTpoHHBIH // DNeKTpOHHO-OMOIMOTEUHAS
cucrema «Jlaup» : [caiiT]. — URL: https://e.lanbook.com/book/115730 . — Pexwum goctyma:
JUTSL aBTOPU3. OIh30BaTENEH.

6. [llumaues B. C. 3agaunuk 1o BeiciicH Maremaruke: y4ue6. mocobue / B.C. Ilumayes.
— 10-e uzn., crepeorun. — Mocksa: UH®PA-M, 2020. — 304 c¢. — (Bsiciiee o6pazoBanue). -
ISBN 978-5-16-101831-6. — Tekcr: 3JICKTPOHHBIN. — 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) MeToanyeckue ykazaHusi:

1. AGpamoBa, .M. DieMeHTBl BEKTOPHOW anreOphl W aHAIMTHYECKOW T'€OMETPHU:
Metoaunueckue yka3anus st cTyeHToB | kypca Bcex crenansHocTeir. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heonpenenennsiii uaterpan: Terpaas-koncmekt — MI'TY, 2008. — 23
c.

3. Baxpymesa, 1.A. KpuBsie u nmoBepxHoctu 2 nopsiaka. [lomsipaasi cucrema KoopAuHaT.
[Ipaktukym — Marauroropck: I'OY BITIO «MI'TY um. I'.'1. Hocosay, 2009. —19 c.

4, TopsueBa, H.A. Teopus (yHKIUN KOMIIJIEKCHOTO IEPEMEHHOTO: MeToanuecKue
yKa3za-HUusl U BapUAHTBl WHIUBUIYATbHBIX 3aJaHU JJI1 CTYICHTOB BCEX CICIHAIBLHOCTEH —
Marnautoropck: 'OY BITO «MI'TY um. I'.'11. HocoBay, 2011. — 28 c.

5. I'pauesa, JI.A. OnpeneneHHbIl UHTETPpal: METOJUUYECKUE YKA3aHUS JUIsl CTYIEHTOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.11. HocoBay, 2010 —12 c.

6. I'pauesa, JI.A. DieMeHTHI TMHEHHON anreOpbl, BEKTOPHOH alreOpbl M aHATMTHYECKON
reoMerpun: YuebHoe nocobue. - Maruutoropck: 'OY BIIO «MI'TY um. I'.'1. Hocosay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPakTUKyM IO cTtaTucTuke ¢ npumeHeHunem EXCEL:
Me-Toa. yka3. aiis 1abopaTopHbIX pabOT MO MaTeMaTUYECKOH cTatucTuke.- Maruutoropck: [OY
BIIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonundeckuii ananu3: Meronndeckne yKa3aHus U BapUaHTHI 3aJaHUi
JUTSL CAMOCTOSITENTEHOM PabOThI M KOHTPOJIs 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoObITHs 1 BepoITHOCTh. YacTh 2: MeTo. ykas. - MarHUTOropck:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. IlpowsBognas wu mguddepennman ¢yHkuuu. lIpakTUKyM.-
Maruutoropck: ['OY BITO «MI'TY um. I'.1. HocoBay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue ¢yHkiumii u moctpoenue rpadukos. [Ipaktukym. —
Marnutoropcek: 'OY BIIO «MI'TY um. I''M1. HocoBay, 2011. —20 c.

12. CaBymkmna H.®. KomoOumnaropuka. CoObiTHe U BeposiTHOCTh. Yacte |
KombOunaropuka. Anredpa coObiThii: MeTon. ykazaHus 1o AUCUHUIUIMHE «MaTemaThka ais
cTyneHToB | kypca Bcex crienuanpHocTedt. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe o6ecnieyenue u MHTEpHET-pecypehl:

IIporpammuoe obecnieuenue

Haumenosanue I1O Ne norosopa CpoOK JIeicTBUS JTUIEH3UU
7Z1p ¢B000IHO pacupocTpanseMmoe I1O 0eccpoyHO
MS Office 2007 Ne 135 o1 17.09.2007 OeccpouHo

Professional
Bbpayzep Mozilla

Firefox cB00OOTHO pacmpoctpansemoe [10 0eccpovHO
Bpaysep Yandex |cBoGomHO pactpoctpansemoe [10 06eccpoyHO
STATISTICA B.6 |K-139-08 ot 22.12.2008 0eCCPOUHO
FAR Manager cB00OTHO pacrpoctpansemoe [10 0eCCpOvIHO

IIpodeccuonanbHble 6a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue kypca | Cchlika




DrekTpoHHas 0a3a mepuoauYecKuX m3maHuii East View
Information Services, OO0 «MIBHUC»

HanwmonansHast HH(pOPMaITMOHHO-aHATUTHYECKAS
cucreMa — POCCHICKMI MHAEKC HAyYHOTO LIUTUPOBAHMS
(PUHLL)

https://dlib.eastview.com/

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

ITouckosas cucrema Axkanemus Google (Google Scholar) |URL: https://scholar.google.ru/

9 MartepuajJIbHO-TEXHHYECKOE o0ecTedeHne TUCHMTILITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VYdeOHblE ayAMTOpPUW Il TPOBEACHUS  3aHATHUH  JieknuoHHoro Ttuma  Jlocka,
MYJIbTUMEAMUHBIC CPEICTBA XPAHCHHUS, IEPEIauH U MPEICTaBICHIS HHPOPMAITUU

VYdeOHblE ayaUTOPUM ISl TPOBEACHUS TPAKTHYECKUX 3aHATHHA, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIIMH, TEKYIIEro KOHTPOJS M IPOMEXKYTOouHOW arrectanuu Jlocka,
MYJIbTUMEIMUHBIA IIPOCKTOP, SKPaH

Komrmieke MeToanyeckux pa3paboTok (pa3maTOYHOro Marepuajga U METOAMYSCKUX
yKa3aHui) H\IJIH KOMIUICKC TECTOBBIX 3aJaHuii /IS TIOATOTOBKU M TPOBEICHUS IPOMEKYTOUHBIX U
pyOEKHBIX KOHTPOJICH

[TomeneHust sl caMOCTOSITEIbHOM paboThl ydanmxcsi [lepcoHalbHBIE KOMITBIOTEPHI C
nake-tom  MSOffice, BeixomoM B MHTepHeT © ¢  JOCTYIIOM B  3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[lomemenne st  XpaHeHUs M HPO(UIAKTUYECKOTO  OOCIYXUBaHUS  y4eOHOro
obopynoBanus Ilkadsr ams  xpaHeHuss y4eOHO-METOAMYECKONW TOKyMEHTaluH, Yy4eOHOro
000pyIoBaHUs ¥ y4eOHO-HATIISTHBIX TTOCOOMIA


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

Hpuiaoxenne 1

Y4yeOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

ITo JUCHUITIIIMHC «Maremaruka NpeaAyCMOTpECHA ayJUTOPHAsA U BHEAYJUTOPHAsA
CaMOCTOATCIIbHAA pa60Ta o6yqa}0umxc>1.

Ay,HHTOpHaH CaMOCTOATCIIbHAsA pa60Ta CTYACHTOB IpEAIoIaracT pei€cHNEC KOHTPOJIbHBIX 3a1a4

Ha MPAKTUYECKUX 3aHATHSIX.
Ilpumepnuie ayoumopnuvie konmpovhste pavomot (AKP):

AKP Nol «Mampuuywt, onpedenrumenu, CJ1Y»

3amaua 1. Haitaute npousBeeHue MaTpHUIL

2 4 -1y (1 1 -1 3
2 -1 1
0 3 7112 -2 O =2
00 -2)(1 1 -2 > 0 =8
1) B -/ 2) ,
5
314 2 0)
3) 1
3anaya 2. Berunciute onpenenuTesb
2 -4 3
5 10 -

0 4 7

3anaua 3. Haiiaure oOpaTHbIe UIst MAaTPUI
1 0 O

(1—4j 2 5 -1
pB 2) pH47 1)

3agaua 4. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U
0) mo popmynam Kpamepa; B) meronom ['aycca:

X + 3y + 2z = -1,
3X + 2y + 5z = 6
4x + 3y + z = L
AKP No2 «Bexmopuo»

1. TlocTpoiiTe Ha MIIOCKOCTH BEKTOPBI a= (4;_1), b= (_ 2;5) €= (1;2). Haiinure nx

JUHENHYI0 KOMOMHALINIO 2a+b+3c a) FreOMETPUYECKH, 0) aHATUTUYECKH.

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

a) JIMHY BekTopa &, ero HampapJIAIomue KOCHHYCHI, OpT BekTopa & ;
6) a-b, a-c b-C' (a+2c)-(3§—5b);
B) EXB, 5><6, BxE (5+2(_:)><(3§—55)

, abc, (a+2cfa-sb)c-2b)



3 a= (1;4;_3), b= (3;_2;5), c= (3;_4; 2). Haliqure muomans napamwienorpaMmma,

nocrpoerHoro Ha sekropax a+20 y €—30 y ymumsl ero cropo.

4. TIpoBepbTe, SBISIOTCS JIM BEKTOPBl & (1;1;3), b= (3;0;_2), c=(-113)

KOMILJTAaHAPpHbIMH.

5. Haiinure (321 + BXE - Zaxﬁ - 56), eciim abc=5 .

AKP Ne3 «Ilpeoenwty

Beraucnute IpEacibl:

3 2 _ _ —
1 lim X erSx +2X 5 1lim (x 7i(x 23)(x 4)
x>2 X —X—-6 noe o 5XT — X" +11

3 2
3. lim| - %~ % 4. lim -9
xool 2x° -1 2x+1 x>=2 (X + 2)

1
5. limL—4x)% 6. lim xctg5 7. lim 3%

x—0 x—1-0

8. Hccnenosath Ha HCIIPCPBIBHOCTDb

f(X):{X—'&emu X <0
5% ecmu x>0

AKP Ned «Ilpouseéoonasn

1. Haiiaure nepByro NpOM3BOIHYI0 OT (DYHKIIHIA:

2_
2) X =/1-25t%, 6) yZX-COS?)X, B) y=w—5'|092x+3
y = arccos 5t + 7, X ax+d

3
y Y= 5+ _2arctg (4x2 + 3x)
2. CocTaBbTe ypaBHEHHs KacaTenbHOi K kpuoii XY =4 B touke Xy =1.

3. Bouucnure npubmmkenno Y =VX° +8  mpn X =1,09.

. cos4x -1
4. Berucnute npeaen no npasuay Jonurans  lim —
x—0 (e4x _1)
AKP Ne5 «Heonpeoenennulit unmezpai»
. Halitu HeomnpeieIEHHbIE UHTETPAIbL:
5x -2

dx, 6) j5|n(3x+1)dx,B) jsmxe dx, r) fmdx’

X2 +5X —/x +2
a) J.

X2



X—3
) [ 2 dx
Jx? —6x+13 I(><2—4)2

AKP Ne6 « DHII: oughgpepenyuposanuen

In(x?y)
y-x

1. Haiitu 1 mocTpouTh 06JacTh onpeneneHuss GyHKIUU Z =

y

2. Haiitu yacTHble Mpou3BOIHbIE QYHKIIMU Z = X-arctg 1
+ X

-
3. Haiitu nmpou3BoOaHYIO CIOXKHOM GyHKIMK Z =Xy —Y°X, rme X=UCOSV; y=usinv.

4. HaiiTun npou3BoaHbIE % u 2—2 HesIBHOH QyHKIuKM €° —xzysin xyz =0.
X y

5. Haiitu skcTpeMyM QYHKIMH JBYX NepeMeHHbIx Z =4(X—Y)— x* — y2 .

AKP N7 «O6viknosennble OughghepenyuaivHvle ypagHeHusn»

1. HaiiTi o6muii uaTerpan wiu odiee penienue quddepeHnnaibHOoro ypaBHeHUS IePBOro

nopsiaka (B mpumepe 0) pemuts 3anavy Kommn):
a) 20xdx —3ydy = 3x*ydy —5xy*dx

6){y'— Y COS X = Sin 2X
y=-1

2. Haiitu o6miee perenue auddepeHnaisHoT0 ypaBHEHHUS:
a) y'"+2y" -3y =(8x+6)e*,
6) y'—4y' +4y =e*(cosx+3sinx).
AKP No8«Cnyuaiinvie coovimusny»

1. Tlo mumenu nmpousBoauTCs Tpu BeicTpena. PaccmaTtpuaroTest coobiTust A, B, C — nonananue

IpY TIEpPBOM, BTOPOM U TPEThEM BBICTpenax. UTo 03Ha4atoT COOBITHS A+B+C,AB+C,

2. B ypue 12 mapos. Cpenu 3tux mapoB 3 6enbix 1 9 yepHbIX. KakoBa BEpoOSITHOCTH TOTO, 4TO
HayJauy BBIHYTBIN IIap OKakeTcs: 6enpiM?

3. B pammoctynun tpu MukpodoHa. s KaxkJ0ro U3 MepBbIX ABYX MHUKPO(GOHOB BEPOSATHOCTH
TOTO, YTO OH BKJIOYEH B JaHHBIA MoMeHT, paBHa 0,45, a mus tperbero — 0,9. Haittu
BEPOSITHOCTH TOTO, YTO B JJAHHBIM MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.

4. B nponaxe uMeroTCs Oenble 1 KOPUIHEBBIE SiIa B COOTHOIICHHUH 2:3, MpUYEM TIPOU3BOICTBO
60% 6enpix 1 71% KOPUYHEBBIX SIUI JATUPYETCS THEM, MPEIIIECTBYIONUM JIHIO MPOJaXKH, a
OCTAJIbHBIC SHIAa JATHPYIOTCA Ooyiee paHHMMH 4YuciiamMu. [lokyrarens 3aka3bIBacT sHIa,
JaTUpyeMble AHEM, MPEALIECTBYIOIIMM THIO MPOJAXH, HE3aBUCHUMO OT MX IBera. Kakosa
BEPOSITHOCTh TOTO, YTO MY IIPOAAIYT PEIIETKY OeNbIX SuLl?



5. Tenedonnas cerb yupexaenus oodcmyxkuBaeT 200 aOoHEHTOB. BeposTHOCTH TOTO, YTO B
TEUCHHE MHHYTHl BHYTPHU O3TOM CETH KTO-TO KOMY-TO TO3BOHMUT, paBHa (,7. Kakoa
BEPOSATHOCTH TOTO, UYTO B TCUCHHE MUHYTHI Oy/eT 5 3BoHKOB? KakoBa BEpOsSTHOCTH TOTO, YTO B
TeYEeHUE MUHYTHI OyneT He Oosee 5 3BoHKOB? HaliTh HamBeposTHEHIEe YHCIO 3BOHKOB B
TEYECHUE MUHYTBHI.

Ilpumepnuie unousudyanvnvie oomawnue 3aoanusn (HU/13):

HJ[3 Nel «/luneiinaa anceopa»

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

o, ) a5 %, )

-1 56 7 > 3 -1 4)\(2
2. Bemomuwuts aeiicteus | 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. Haiiti obpaTHyto Matpuiy A, ecmn A=[2 -1 2].
4 1 4

5. PemuTh cucTeMbl JIMHEHHBIX anredpandeckux ypaBHeHui 1o ¢popmymnam Kpamepa,
MaTpU4YHBIM METOAOM, MeToJ0M ["aycca:

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

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

2X, + X, +X; =0
7. PemuTh CUCTEMY OJHOPOJIHBIX YPaBHEHHUM S5X; =X, = X3 =0
X; —3X, —3X; =0

HJ[3 N2 «Ananumuueckas ceomempusiy

1. B xakoii Touke npsiMas, mpoxopsiias uepe3 Touku A(3,-2) u B(-1,2), mepecekaer ock Oy.

2. Haiitu paccrosinue Mexay npsamsiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hamumcarp kaHOHMYECKHE U TTapaMETPUUYECKUE YPABHEHUS MPSAMOU, TPOXOIAIIEH depe3
touku M(2,1,-1) u K(3,3,-1).



[TpoBectu npsmyo yepes Touky A(2,0,-1) nepneHaukyasipHo miockoctu 3x+4y-z+4=0.
[TpoBecTu miockocTh uepe3 Touky A(2,0,-1) mapamiensHo iockoctu 3x+4y-z+4=0.
[IposecTu minockoctsb yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
Jloka3aTp, UTO MPSIMbIE B3aUMHO MEPIICHIUKYISAPHBI:
y-2 z 3X+y-5z+1=0,

" 2x+3y-82+3=0.

2 3

R|ix No ok~

8. I[OKa?)aTI), qTO HpHMBIe HapaJIHeJILHbI:
X+2 y-1 z {x+y—z:0
—_— = nu

3 -2 1 |x-y-5:-8=0

9. HaiiTu yromn Mexay npsMou, mpoxosiei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), n
IIOCKOCTHIO X-3y+2Z+5=0.
10. OnpenenuTh TUN U TOCTPOUTD JIMHUIO:

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

HJ[3 Ne3 «Ilpeoden. Henpepvienocmoy»
1. Haiitu npenenbl QyHKIMA:
234 x?P+5 . x¥-3x-2_ . NXx+1-2 . 1-cos4x
lim —— ; lim — ; lim ; lim
xoo X —X+1 x>l X7 —x—2 3 x—2-1 x>0 2X-tgX

X 1
. ) — . =7 In(1+2
lim x-(Vx2+1-x); lim 2x-1 ; lim(1—4x)* 7; Ilm—n(3+ X).
X—>+00 x—o\ 2X +1 x—0 x>0 ¥ -1

2. HccnenoBaTh Ha HEIPEPHIBHOCTD, HAMTH TOYKH Pa3pbIBa, CAEIaTh YEPTEK:
X+4, x<-1,
y=43x: y=Ix242, -1<x<],
2%, x=1.
H/[3 Ned «Ilpouseoonany

Haxoscoenue npouszeoonoi

1. Haiitu npousBogHble U JU(epeHnnaIsl mepBoro nopsjaka

1) y=7005x1
5x+1

2) y=(2+5x)*-3cos7x,
7 .
3) y:§—4x'arc3|nx,

tgx

4) y=(cosx)?.



2. Haiiti mpousBoHy10 QYHKIIMH, 3aJaHHOW HESIBHO

e’ —5xe* —2xy+11=0.

3.Haiiti mpon3BoHyIO (YHKIIMH, 3aJaHHON IMapaMeTPUICCKU
X =3cost -5,
y=4t* +5.

4. HaiiTi mpou3BOIHBIE TIEPBOTO MOPsIKA PYHKIIUN y=Xe

Ilpou3seoonasn evicuiux nopaokos. Ilpunoscenus npou3soo0Holl

2 x=3t-t°,
1. Haiigure ﬂ u d_g/ byHKIHHA: a)
dx  dx y=3t?;

6) y=5",

o 2 o
2. a) Hanumure ypaBHeHune KacaTenbHol k mapabone =X~ —4X+ 2 B Touke ¢ aberuccoi

x, = 0. octpoiire rpaduk 1 KacaTenbHyo.

6) Hanmummte ypaBHeHMe KacaTenbHO K KpuBoii X° + y° —4x+2y—164=0 B ee Touke C

koopauHatamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTelbHYIO.

3. Haiinute Hanbosblliee 1 HAaMMEHbIIee 3HaUeHUs (DYHKIIUU Ha 3aJJaHHOM OTpE3Ke
f(x)=2x*-6x*-18x+7 xel[-2;2].
4. Beruncnute mpenensl, UCTOab3Ys paBuiio Jlomuras:

2x° —8x* +13x 10

a) lim
)x—>2 X2 —2x%+3x-6

6) lim x~|n(eX —1).

X—>+0
5. 3aBUCUMOCTbH IYTH OT BPEMEHU NPH NMPSMOIMHEHHOM JBHKEHUH TOUYKH 33/1a€TCsl YpaBHEHUEM
_ 1., 2
S= Et +2t° -3, rme S —mnyrtbBM,a t — BpeMs B C. Beruncnnte ee CKopocTh U YCKOpPEHHE B

MOMEHT BpeMeHu t =4cC.

Ilpumenenue npou3zeo0Hoil 013 UCCIE006AHUA PYHKUUIL

1. Tloctpoiite rpaduk GyHKIMH C  TIOMONIBIO  TMPOU3BOAHON  MEPBOTO  MOPSAKA
y=—x>—3x* +9x +11.

2. Haiinute mpoMeXXyTKH BBITYKIOCTH, BOTHYTOCTH M TOYKH Tepernda GyHKIuu  y = 2x — 33/ x?

X3

(x+17
NG -3x+3
x-1

3. Haiijure acHMITOTBI M IOCTPONTE CXEMATUYHO IpaguK GYHKIHMH y =

4. Tlposenute NOJHOE UCCIIENOBAHUE (DYHKIIMK U IOCTPOUTE rPaduK y —

5. IlpoBeauTe moaHOE Hcchleq0BaHNE (YHKIIMH U IIOCTPOUTE Tpaduk
In x

X



HJI3 Ne5 «Heonpeoenennwiit unmezpan. OnpeoeneHHvlii UHmMezpa u e20 NPUi0HceHU»

1. HaliTu HeonpeielIeHHbIE UHTErPabl

3
1-j L—X\/;aLl dx Z-I 2 - 1 lax
3Wx 5 3+x2 2J/x?_3
3 —_—
&I 3 4 i 4[9§J;i%x
[2 _7x . (2x SIN™ X
sm[—lj
2x-1
5. [ x(3x2+1) dx .
I ( ) Ix2+2x+10
 x 4x +3
7. IV1—e e*dx 8. I 3dx
(x=2)
9. [xedx, 0. [
X(x° +1)
dx dx
11. , 12. —_—,
I4§¥rﬂ§l+2ﬂ§ ICOSXNH3X

13 _[ dx

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

2. BI)ILII/ICJ'II/ITB onpe)leneHHme I/IHTel"paJ'II)I
2 1 V4
L [ +=pdx 20 [Insinxdx
X
1 2

3. BerurcnuThb miomaap GUrypsl, OrpaHUICHHOM JIMHUSMU
1) 3x—y=4, y>=6x

2) r=cos2¢p, OS(DS%
x =2cost,

3) { . y=3(y23).
y =6sint;

4. BBIYUCIIUTD JUTMHY JyTH KPUBOM, 3aJJaHHOW YpaBHCHHEM

1) y=Inx, Y3 <x<A15.

2) p=3e’"", —7/2<@p<x/2

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

5. Berancnauts 00beM Tena, 00pa3oBaHHOTO BparieHneM Bokpyr ocu Oy Gurypsl, orpaHuueHHON

rpadukamu GyHKumit X =3-y® | x=y* +1

HJ[3 No6 «@HII: wacmuovie npou3eo0Hbvle, IKCMPEMYM»



y In(1-x>—y?)
1. Haiitu oGnacTs onpeaeneHus QyHKIMA 7 = ——————.
1-ly
2. HaiiTu 3Ha4€HUs YaCTHBIX MPOU3BOAHBIX (DYHKIMN B 33JaHHON TOYKE:
1

A) z=x" (11) B) z=M(Vx+y) ().

2
3. Haiitu a—l:, ecmd U= Xy+sin(x+y).
X

4. BeraucnuTh NpUOIIMKEHHO \/ 5.%%2+2,03 .

5. HaiiTi o5kcTpeMyMsl GyHKIHH  Z = X° +2y° —4X -6y + 2.

Inx In
6. Haiiti mpon3BOIHYIO QYyHKIMH Z = —— — ny B HamnpasiieHuu Bektopa (1;1).

y X
7. Haiitit SKcTpeManbHOe 3HaueHne GyHKIMH Z = 2X + Y — Yy° — X° 1pu ycnoBun X +2y =1.

8. HaiiTn HanGonpiee 3Ha4eHNEe PYHKIUU:

A) 2=x-2y+5 y>0 B) L:m@2+yﬂ
X+y<1l
X+2y<1
x>0
y>0.

HJ[3 Ne7 «Kpammuwvie unmezpanot)

2y
1. BBIYHCITUTH MOBTOPHBIA HHTETPAT Idy J. (ZX + y)dx .
20

2
4 3

g+l
3

2. I3MeHNUTD NOpsA0K MHTETPUPOBAHUS B IBOMHOM MHTETpaJe: J-d I f(x
1

y

1

2
. . X
3. BeuncnuTh JBOWHOW HHTErPAIl H — dxdy , e D — o6m1acTh, orpaHuyeHHas TMHUAMU
D

yzl,y:xx:4
X

4. BeI4HCIUTS IUIOIIAAb (PUTYPBI, OTPaHHYCHHOW OKpYXKHOCTsIMH =1, I'=2C0S¢ (BHE

OKPY>KHOCTH



r=1).
5. Beruucauts miaomaab GUrypel, OrpaHUuEHHON JTUHUSAMH Y = % u X+y-7=0.

6. BeruuciuTh TpOtHON MHTETpai m (x2 +3y? )dxdydz; R:0<z<3x, x+y<1 y>0 mo ¢urype R,
R
OTPAaHUYCHHOU MOBEPXHOCTSIMHU.

7. BeraucnuTh 006EM TeNna, OrpaHUuEeHHOTO TTOBEPXHOCTSIMH
z=8-x-y, x=0, y=x* vy=4, z=0.

8. HaiiTu ctaTueckre MOMEHTHI OTHOCUTEILHO KOOPAMHATHBIX OCEH MJIACTUHKH, OTPaHUYEHHOM
o 2 o o
napaboinoit y = X (y > O), npsiMOM  X=9, eclii IUIOTHOCTh paclpeeNieHUs] MacChl B KaX10i

TOYKE PaBHA OPJAUHATE ITOU TOUKHU.

9. Halinute MmoMeHThI uHepuu | Iy |, OAHOPOMHOM MIACTUHKH (5 = 1), OrpaHUYECHHOU

X

OCSIMM KOOPJIMHAT  npsimoit Y = 2—0,5X.

HJ[3 No8 «Hucnoswie paowl, hynKyuonaibHble paovl»

1
1. Z[OKaBaTB CXOJIMMOCTh M HalTH CyMMY psja E —2
n"+n
n=2

2.MccnenoBaTh Ha CXOJIUMOCTD PSIbL:

2 ism n\/_ 6) i%sm( J 5) an((Zgr;;l)l . in(j?];ij

n=1 n=1 =1

» -
=~ (3n+1)/In(n+5)

3. UccnenoBath psizibl HA A0COTIOTHYIO M YCIOBHYIO CXOJIUMOCTB!

N ismn\/_ i 1" Z( D"(@2n+1)

~ nJn “nin(n+1) °~ ~ 4  3n+2

0

4. Haiitu cymMMy psia ¢ TouHocteio 10 0.001.
YMMYP %}4 (2n +1)

5. HaiiTi 0651acTh CXOAMMOCTH CTETIEHHOTO psja;

2) nZ°::(—1)"32n”+(><2+1)” 6) 24 (X 3) i 5) g(—l)”(;:er) "

6. Paznoxute pynkmuio B psag Teinopa mo crenensam X :



a) (3+e7)%,6)7/(12+x—-x)?, B)In(1— x—20x?).

7. Berancnauts uHTErpaji ¢ TouHocTso 10 0.001:

0.5 dX 0.2 ) )
a) j 6) jsm(zsx )dx .
0 0

Y1+ x*

8. Haiftu mpubmmkénno pemenue 3aaaun Komm B Buze otpeska psaa Telnopa mo crenensm X
yu — X2 + y2
y(0)=0,y'(0) =1

C YETBIPbMS HEHYJIEBBIMH KO PHUIIMEHTAMHU: {

9. Paznoxwuts B psig Pypbe QYyHKIUIO, IEPUOTHUECKYIO C IEPUOAOM 277 , 33JaHHYIO Ha OTPE3Ke

[ 14 i (%) X+7m,—7<X<0
—7T, OpPMYIIOH = )
g Pyt 7, 0<x<~r«

HJ[3 Ne9 «Obvikno6ennble Oughghepenyuanvrvle ypagHeHus»

1. Haiitu oOmmii wHTErpanm mim obmee pemenne auddepeHIrnalIbHOTO ypaBHEHUS
HepBOro nopsaka (B mpumMepe 3)pemnts 3agaqy Komm):

2 B2
1) JA—xy'+xy? +x=0, 2) y'=2 +§xy 20
2X° —6xy

' _ 2
3) {Xy“"xy g Lax-Y*g o
X

y@ =1 'S

2. Haittu o6miee perenue auddepeHnaisHoT0 ypaBHEHHUS:
1) y"xInx=y",2) @+x?)y"+2xy' =12x>.
y" =2sin® ycos y

=7 y@W=1"

4. Haiitu oOmiee pemenue nud@epeHnanbHOro ypaBHeHus (B IpuMepe 1) peluTh 3a1ady
Komm):

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

3. Haittu pemenune 3agaun Komm:

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(z12) =1,y (xl12)=xl2
5. Pemure cuctemy 1Y nepBoro nopsjka JByMmst cioco0amMu - MOACTaHOBKU U METOJIOM Difniepa
y'=2x-5y+¢'
X'=y-6x+e™”

H/3 NelO «Teopus eeposmnuocmeir)



[IpousBoauTCA 5 BHICTPENIOB 110 PE3EPBYAPY C TOPIOUUM, IPUUYEM PEZEPBYAP IMOCIIE IEPBOTO
MONaJaHMUs B HErO BOCIJIAMEHSETCS, a IIOCJIE BTOPOr'o MOIAIaHUsI B HETO — B3PBIBACTCS.
BeposiTHOCTh IONIa1aHMs B pe3epByap MpH KaxxaoM BeicTpene paBHa 0,3. Haiitu
BEPOATHOCTH TOTO, UTO pe3epByap OyAeT MOJI0XKEH, HO HE B30OPBETCS.

B cembe Tpoe aereii: 2 Manbunka U JeBouka. Jletu urpatrot Ha KyxHe. BeposiTHOCTb TOTO,
9TO MaJIbYUKU Pa300bI0T MOCYAy cCOOTBETCTBEeHHO paBHa 0,7 u 0,8, a ans geBouku — 0,4.
HaiiTi BeposiTHOCTB TOTO, UTO TOCyAa OyJeT pa3ouTa.

Cama nonajjaet B MUIIIEHb IPU OJHOM BbICTpENie ¢ BepossTHOCTHIO 0,8, Mamma — ¢
BeposTHOCTHIO 0,7, a [Nama — ¢ BepostHocThio 0,75. Camra BeicTpenwi 2 pa3za, Mama — 3
pa3a, I1ama — 1 pa3, mocine 4ero B MUIIEHU OBLJIO OOHAPYX)EHO OJHO oTBepcTHe. KakoBa
BEpPOSTHOCTH TOT'0, YTO B MUIIICHH Morajia Marma?

Pa3peiB cBSi3M MPOUCXOOUT B OJHOM U3 3BeHbEB TenedoHHOro kabens. MOHTEP
MOCJICIOBATEIFHO IPOBEPSICT 3BEHBbs, OOHApyXkHBas Mecto pa3pbiBa. CoCTaBUTH s
pacmpezeneHuss 4ucia OOCIEIOBAaHHBIX 3BEHBEB, €CIM BEPOSATHOCTh pas3pbiBa UL
KKJIOTO 3B€HA IIOCTOSIHHA W paBHA P.

3amaH psn pacnpefeneHuss ANCKPETHOM ciydalHON BelIWYUHBL X.

X1 2 3 4 5 6

P 1003|015 |0,20 {0,35 | 0,15 |?

[Toctpouth MHOTOYTrONBHUK pacnpeaencHus. Omnpenenuts (GYHKIUIO
pacripefieyieHus M HOCTpouTh €€ rpaduk. Bblumcnaute MmareMaTHUeCKOe OXKUAAaHUE

m, D[X] o,
, HJUCIICPCHUIO , CpCIHCC KBaApPATHUCCKOC OTKIOHCHHC u

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

3amana (QyHKUMS pachpeneseHuss Ciay4alHoW BenMYuHbl X
0, X <3,

F(x)= %(—x3 +12x? —45x+54), 3<x<5,

1, X >5.

Haiftu muotHocTs pacnpenenenus. Iloctpouts rpaduku GyHKIUU |
IUIOTHOCTU pAaclpeAeieHusl. BplUuCIUTh MaTreMaTH4ecKoe OXKUIAHWE, IUCIEPCUI0 U
BEPOSATHOCTD P(X <(0.4)).
B Tabnuue npuBenéH 3aKOH pacrlpeiesieHHs BEpOSTHOCTEW CHCTEMBl CIIydaifHBIX
BennunH (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




=2 . . mx > my .
Haiitu: KOOpPUIMEHT «a»; MaTeMaTHUECKUE  OXKUIAHUS ; JIUCIIEPCUH
2 2
co., O r
¥ 7. koad¢uuueHT Koppemsauud Y.

HJ[3 Nell «llepeuunasn oopadomxka pe3yibmanoe IKCHEPUMEHMa)

Han cratuctudyeckuid psij (MCXOAHbIC 3HAUCHUSI BEJIMYMH )

X v X v X v X 4 X 4

384 | 18,7 | 40,7 | 24 | 303 | 18 | 27,3 | 251 | 22 21

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

241 1209 | 382 | 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 | 168 | 183 | 57,1 | 29 | 41,6 | 18,2

28,8 | 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 | 29,3 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 35,6 | 22,7

302 | 25 | 542|142 | 214|198 | 40,1 | 17,4 | 47 | 17,3

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 | 61 | 23,8 | 183 | 421|285 | 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 | 159 | 32,2 | 204 | 37 | 245|329 | 25,8 | 45,5 | 14,8

49,7 1 19,5 | 309 | 20,7 | 57,6 | 20,3 | 54 | 14,4 | 18,6 | 15,3

423 | 19,7 | 415 | 10,8 | 419 | 146 | 423 | 235 | 258 | 274

357 1119|412 | 98 | 341 | 26,3 | 588 | 9,2 | 39,2 | 17,5

HaiiTu BelpaxkeHne JByMEPHOTO SMIIMPUUYECKOr0 pacnpeaeneHus (X, V), saMoupuyeckue
pacrpenesieHus COCTaBIISIOMMX X U Y, MOCTPOUTH rpaduuecKoe 0TOOPaKEHHE pacipeeICHUM.



JUJ1s1 3TOTO - COCTaBUTH KOPPEISAILHMOHHOE T0JI€, KOPPEISIMOHHYIO Ta0JINIly aOCOIIOTHBIX YacToT,
BapUaIlMOHHBIE PAbI, TA0MUIy «CTaTUCTUYECKast COBOKYITHOCTh H3MEPUMOT0 IIPU3HAKA.

HJ[3 Nel2 «Hucnoewvle xapakmepucmuku 2eHePAIbHbIX RAPAMEMPO6»

[To nannbiM, nonyyeHusiM B I3 Nel 1, ouienute renepanbHbie MapaMeTpbl: HAMAUTE CpeaHee,
JCIIepCcusl, CpeHee KBaApaTUYHOE OTKIIOHEHHE, aCHMMETPHS, dKCIIECC, MOJIa, MEIMaHa,

K03 GUIMEeHT Bapuanuu ajs npu3HakoB X U Y. OLEHUTE CTENeHb OTKIOHEHUS SMITUPUIECKOTO
pacrpezesieHust ’TOro U3MEPUMOro MpU3HaKa OT HOPMaJbHOTO paclpezesieHusl.

st aToro 3anonHuTe Tabuny «Pacdyer BBIOOPOYHBIX OLIEHOK MPU3HAKOBY» U MPOBEIUTE PACUETHI
UCTIPABJICHHBIX OIIEHOK F'eHEPaTIbHBIX TapameTpoB. Caemnaiite BEIBO 0 KOXPPHUIIMEHTE BapHaLlUH.

H/[3 Nel3 «IIpoBepka cTaTHCTHYECKHX THIIOTE3»

ITo nanHbIM, osryueHHbIM B /I3 Nell u 12, mpoBecTH cTaTUCTUYECKYIO IIPOBEPKY
CTaTUCTHUYECKON THITOTE3bl 0 HOPMAIbHOM paclpe/ie]IeHud U3MEPSIeMOro pU3HaKa 1o
CIIEYIOIIUM KPUTEPUSIM: a) CpEIHEMY KBaJIpaTUYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUpOBaHUS,
B) TOKA3aTe/IsIM HCIIPABICHHBIX ACHMMETPHH | dKCLecea, T') Kputepiio Ilnpcona y2 (ypoBeHb
3HaYMMOCTH NpUHATH paBHbIM 0.05). B ciiyuae npuHSTHSA THIIOTE3bI O HOPMAIBHOCTH
pacripesiesieHus] HAUTH JOBEPUTEIbHbIC HHTEPBAIIbI ISl MATEMaTHUYECKOT0 0XKUIAHUS U CPEJTHETO
KBaJpaTUYHOr0 OTKJIOHEHUS NpHU ypoBHE HaaExHocTH 0.95.

HJ[3 Nel4 «Buisacnenue KoppenayuoHHOol 3a6UCUMOCHIU USMEPUMBIX RPUIHAKOB)

[To nannbiM 3agaun, uccinemxyemont B UJ13 NoNe 11-13,  nHaiiTu u 3anucath B
KOPPEISIIMOHHYIO TaOJIHIly YCIIOBHBIE cpeHue. Ha KoppensirnoHHOM I10JIe TIOCTPOUTH JINHUH
perpeccun. HaliTu ucnpaBieHHbINH KOPPEISILIMOHHBIA MOMEHT U KOA(P(GUIUEHT KOPPETSLUH.
[TpoBepuTh runoTe3y o He3aBUCUMOCTH Mpu3HakoB X U Y (ypOBEHb 3HAUUMOCTH NMPHUHATH
paBHbM 0.05). Paccuntats k03 duiiments nunelnoi perpeccun (X Ha Y wuimum Y Ha
X).ITpoBepuTh 3HAUUMOCTh YpaBHEHUs perpeccu. HallTu 1oBepUTeIbHbIE HHTEPBAIbI JUIS
K02(pPUIIMEHTOB KOPPEISIMU U IMHEHHOM perpeccun (pu ypoBHe HaaexHocTu 0.95).



Ipuiio:xxkenne 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUYHOM aTTecTANMU

a) [lnanupyemble pe3yabTaThl 00y4eHHUSsI U OLIEHOYHbIE CPeACTBA ISl POBedeHHs

MPOMEKYTOYHOM aTTeCTANMH:

CTpyKTypHBIii
3JI€MEHT
KOMITETCHIIUH

[Inanupyemble
PE3yNbTaThI
00y4eHus

O1neHOYHBIC CPEACTBA

OIIK-1 - cmocodHOCTD NPUMEHATDb €CTCCTBEHHOHAYYHbIC 1 06IIIeI/IH)KeHeprIe 3HAHUA,

METOAbI MATEMATUIECCKOI'0O aHA/IM3a U MOAC/IMPOBAHUSA B npocbeccnonanbﬂoﬁ

HCATECJIbHOCTH

OIIK-1.1: Pemaer
CTaHJapTHBIC
npodeCCHOHAIIbHBIC
3a/1a49H1 C
MIpUMEHECHUEM
OOLIEMHKEHEPHBIX
3HAaHUHN

- OCHOBHBIC ITOHSITHUSI
A METOJbI TUHEHHOM,
BEKTOPHOH anreOpsl
U aHAJIMTUYECKOMH
reOMETpHU;

- OCHOBHBIE T10JIOXKE-
HUS TEOpUH TIpejie-
JIOB ¥ HETIPEPBIBHBIX
bynkuui, rpadhuku
OCHOBHBIX
3JIEMEHTApPHBIX
GyHKIMA 1 UX
CBOICTBA,

- OCHOBHBIE TEOPEMBI
muddepeHIInaTbHOTO
U UHTETrpaJIbHOTO UC-
qyuciaeHus QyHKIUN
OJHOM U HECKOJIBKUX
NEPEMEHHBIX,
METO/IBI
nuddepeHIaIbHOTO
UCUHCIICHUS
MCCJIEIOBAHUS

(G yHKIMH, OCHOBBI
YHCICHHBIX METO/I0B
BBIUMCIICHUS
OIIpEAEIIEHHBIX
WHTETPAJIOB,

- OCHOBHBIE THIIBI
OOBIKHOBCHHBIX

nuddepeHImaTbHBIX
YpaBHEHUN U METOMbI

TeopeTnueckue BOMPOCHI /151 IK3aMeHa B 1
cemecrtpe

1. Marpunsl. Buasl Mmatpun. JlelictBus Hajq
MaTpHULAMHU.

2. Onpenenurens. OnpeneneHne, CBOMCTBA
OIIPEICTUTEIS.

3. HeBbipoxxnennas matpuna. OO0paTHas MaTpuIia.
Panr matpunsl.

4. CucreMmbl IMHEHHBIX ypaBHEHU. OCHOBHBIE
noHsTust. CoBmectHocth CJIAY.

5. Pemienue cucteM TMHEHHBIX YpaBHEHUH.
Matpu4Hslii METOA.

6. Pemienue cucteM JIMHEHHBIX YpaBHEHUH.
®opmynsl Kpamepa.

7. Pemienue cucTeM TMHEWHBIX YPaBHEHU METOAOM
l'aycca.

8. CucreMbl TUHEHHBIX OHOPOIHBIX YPABHEHHIA.
9. BekTopsl. JInHelHbIC OTIepaIiiy HaJl BEKTOPAMH.

10. Ipoeknwmst BeKTOpa Ha 0Ch. MOy BEKTOPA.
Hamnpasnstomume KOCUHYCHI.

11.CxansipHoe npou3BeJieHIE BEKTOPOB, €r0
cBoiicTBa. [IpunokeHus ckaasipHOro MPOU3BEIEHUS
B FeOMeTpHH, (PU3HKE.

12.BekTopHOE MPOU3BEACHUE BEKTOPOB, €TO
cBoiicTBa. [IpunoxxeHus BEKTOPHOTO
MIPOU3BEICHHUA.




CtpyKTypHBII
DIIEMEHT
KOMIIETEHIIUH

[Inanupyemsblie
pe3yibTaThl
0o0y4eHus

OueHouHble CpeCTBa

HX pCIICHU,

- OCHOBHBIC
IMOJIOKCHHA TCOPUU

psI0B;

- OCHOBHBIE TIOHSTHS
Teopuu
BEPOSATHOCTEUN U
MaTeMaTHU4eCKO
CTaTHCTUKH

13. CMmemanHO€ MPOU3BEICHUE BEKTOPOB, €T0
cBoiicTBa. [IpunokeHus cMenmaHHoro
MIPOU3BEICHHUSI.

14.YpaBHeHus psSMO# Ha MIOCKOCTH.
15.YpaBHeHus II0CKOCTH B MPOCTPAHCTBE.
16.YpaBHeHUs PSAMON B IPOCTPAHCTBE.

17.B3auMHOe pacroioKeHHe MPsIMbIX U
IUIOCKOCTEM. YTOJ Mex) ]y HUMH. PaccrosiHue ot
TOYKH J0 MPSIMOH, INIOCKOCTU. To4YKa nepeceyeHus
MPSIMOM U TUIOCKOCTH.

18. KpuBble BTOpOro nopsiaka: OKpy>KHOCTb,
aJumIic, runepbona, mapaboia, ux
reOMETPUUECKUE CBOICTBA U YPAaBHEHUS

19. ®ynkuus. CnnocoOsl 3ananus. O61acTh
ornpeneneHusi. OCHOBHbIE 3IeMEHTApHbIE
(GyHKINHU, UX CBOMCTBA, TPaQHKH.

20.IIpenen pynkuuu B Touke. [Ipenen ¢pyHkuu B
6eckoHeyHOCTU. OTHOCTOPOHHUE TIPEEIBI.

21. beckOHEYHO MaJjble U OECKOHEYHO OOJIbINe
¢GbyHKIMH, CBSI3b MeX ]y HUMU. CBolcTBa
0ECKOHEUHO MaJIbIX (PYHKIIHH.

22. Teopemsl 0 npenenax. Packpsitue
HEOIPEECIEHHOCTEN.

23.3ameyaTesbHbIC TTPEICIIHI.

24. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIIHH.
DOKBUBaJIEHTHbIE OECKOHEUHO Majible QYHKIUU U
OCHOBHBIE TeopeMbl 0 HUX. [IpuMmeneHne k
BBIYHCIICHUIO TIPE/IENIOB.

25. HenpepbpIBHOCTH (DYHKIIMHU B TOUKE. TOUYKH
pa3pbiBa U UX KiacCUpUKaLUS.

26. OCHOBHBIE TEOPEMBI O HENTPEPBIBHBIX
¢byakusax. CoiicTBa (yHKUIMN HEMPEPBIBHBIX
Ha OTpE3KE.

27.I1pousBogHas GyHKIIMH, €€ T€OMETPUUECKUI U
(bu3NYEeCKUl CMBICIL.

28. YpaBHEHHUs KacaTelbHOM U HOPMAJIM K KPUBOM.
HuddepeHunpyeMocTs GYHKIIUU B TOUKE.

29. [Ipon3BoiHas CyMMBI, pa3HOCTH, IPOU3BEACHMS,
gacTHOrO ¢yHKIMHA. [Ipon3BoHAs CIIOKHON U
oOpaTHON (yHKIHH.

30. ludpepennupoBanme HESIBHBIX U
napaMeTPUIECKy 3aJaHHBIX (YHKIUH.

31. JlJorapudpmuaeckoe nuddepeHupoBaHme.

32.IIpon3BOIHBIE BBICIIHUX MOPSAIKOB.

33. Muddepennman Gynkmuu. ['eomerpuaeckuit




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
0o0y4eHus

OueHouHble CpeCTBa

cmbica nuddepenimana. OCHOBHBIE TEOPEMEBI O
muddepeHnmranax.

34. Ilpumenenune nuddepennuana K
MPUOIMKEHHBIM BBIYUCIICHUSM.

35. OcHOBHBIE TeopeMbl AU PepeHInaTbHOTO
ncuucnenus: Poms, Jlarpanxka u Komm.

36. [IpaBuito Jlonurans.

37. YcnoBUss MOHOTOHHOCTH (D YHKITHM.
Okcrpemymsl Qpynkiuii. Heobxoanmoe u
JIOCTATOYHOE YCIIOBUS IKCTpeMyMa (PYHKIIHH.

38. HanbonpbIiee u HAaMMEHbBIIIEE 3HAUCHUS
(GyYHKIIUM Ha OTpE3Ke.

39. Beimykiiocts rpaduka GyHkiun. Touku
neperuda. Heobxonmumoe u joctaTouHoe
YCJIOBHSI TOUEK Ieperuoa.

40. AcuMIITOTHI Tpaduka GyHKIUH.

TeopeTnueckue BONpoCHI AJs 32a4€Ta ¢ OLEHKOI

BO 2 cemecTpe

10.

11.

12.

13.
14.

[TepBooOpasnas. Heonpenenennpii
UHTErpal W ero cBoicTBa. Tabiuua
OCHOBHBIX UHTEIPAJIOB.

OcHOBHBIE ~ METOABl  MHTETPUPOBAHUS:
3aMEHa NIEPEMEHHON U MHTETPUPOBAHUE IO
YacTsM.

NuTerpupoBanne paiioOHAIBHBIX (QYHKITUH.

WuTerpupoBanue TPUTOHOMETPHUYECKUX
GbyHKIHUH.
WuTerpupoBanue UppaOHAITEHBIX
GbyHKIHUH.

OnpeneneHHblil  MHTErpal Kak Ipeaesn
MHTETrpaJbHON CYMMBI, €r0 CBOICTBA.
®opmyna Hetotona — Jleitoauiia. OcHOBHBIE
CBOMCTBA ONPEJEIIEHHOTO UHTErpaa.
Boruncnenue ompeneneHHOro HMHTErpaa
(3amMeHa IepEeMEHHOM, MHTErpUPOBAHUE I10
yacTsaMm). VHTerpupoBaHue YETHBIX U
HEYETHBIX (YHKIMA B CHUMMETPUYHBIX
npenaenax.

Heco6cTBeHHBIE MHTETPAIIBI.
I'eomerpuueckue u ¢buznueckue
MIPUJIOKEHUS OTPEJEIIEHHOI0 MHTErpasa.
O6macte ompenenenus OHIL.  Tlpenen,
HenpepbiBHOCTh.  CBoHcTBa  (yHKIWMA,
HETIPEPBIBHBIX B OTPAaHUYEHHOW 3aMKHYTOMN
obacTH.

YacTHbIE NPOU3BOAHBIE IIEPBOrO IOPSIKA,
UX F€OMETPUYECKOE UCTOIKOBAHUE.
YacTHbIE TPOU3BOIHBIC BBICIIUX IOPSAIKOB.
Juddepenumpyemoctb u TIOJTHBIN




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
0o0y4eHus

OueHouHble CpeCTBa

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.
26.

217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

muddepeHnman QyHKIum.

[Ipumenenne moaHoro muddepeHmanra K
PUOINKEHHBIM BBIUHCIIEHUSIM.
JuddepeHnmabl BHICIIUX TOPSIIKOB.
[IpousBonnas cinoxuoi (ynkiuu. [TomHas
MIPOU3BOIHAS.

WNHBapnaHTHOCTH (bopmbI IIOJIHOTO
muddepennmana.

JuddepenurpoBanue HeIBHON (HYHKIIHH.
KacarenbHass mjIoCKOCTP M HOpMallb K
ITOBEPXHOCTH.

DOkctpeMyM (QYHKIHMHU ABYX TEPEMEHHBIX.
HeoOxonuMoe u 1ocTatodyHoe ycllOBUE
3KCTpEMyMa.

VY cnoBHBINM 3KCTpeMyM. MeTo MHOKUTENEN
Jlarpanxa.

HauOonpiiee u HauMeHbIlEe 3HAYCHHS
(GyHKIIUM B 3aMKHYTOM 00J1acTH.

JIBOMHOI MHTErpajl: OCHOBHBIE IOHATHA U
OnpeeIeHUs.

I'eomeTpuueckuii U (QU3NYECKUI CMBICIT
JIBOMHOT'O MHTErpa’a.

OcCHOBHBIE CBOMCTBA JIBOMHOTO HHTETpAA.
Bpiuncienne  ABOMHOrO  HMHTErpajia B
JIEKapTOBBIX KOOPAUHATAX.

Bpiuncienne  ABOMHOrO  MHTErpajia B
MIOJIAPHBIX KOOPAMHATAX.

[IpunosxeHns TBOMHOTO MHTErpaa.
TpoilHOM HHTErpajl: OCHOBHBIE ITOHATHS,
CBOMCTBA.

Bbeluncnenue  TpOMHOro  HMHTErpana B
JIeKapTOBBIX KOOpJAMHATAX.

3aMeHa IEPEMEHHBIX B TPOMHOM HHTETpAJIE.
Beluncnenne  TpoMHOrO  MHTErpasa B
LUIVHAPUYECKUX " cepruieckux
KOOP/IMHATAX.

I'eomerpuueckuii U (U3MYECKHd CMBICT,
MIPUJIOKEHUS TPOWHOTO UHTErpaia
Yucnosele psapl. CXOOUMOCTH M CyMMa
psana. CBoMCTBA PSAIOB.

Pan reOMETPUYECKOMN MPOrPECCUM.
Heo0xomuMmerii MPHU3HAK CXOOUMOCTH
YHCIIOBOrO psna. ['lapMoHndeckuii psa.
JloctaTouHble  MpPHU3HAKU  CXOJUMOCTHU
3HAKOIOJIOKUTENBHBIX psfoB. [IpusHaku
cpaBuenus. [Ipusnak lamambepa.
JloctaTouHble  MpPU3HAKU  CXOJUMOCTHU
3HAKOIOJIOKHUTEIBHBIX PAIOB.
PagnkanbHbIit MPU3HAK Kommu.
HNuterpanbusiii npusHak Komu.




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
0o0y4eHus

OueHouHble CpeCTBa

37.

38.

39.

40.

41.

42.

3HaKOYEepEIYIOUIUEeCs U 3HAKOIEPEMEHHBIE
psanel. [lpusnak JleitOauma. AGcomtoTHas 1
YCIJIOBHAsI CXOAUMOCTb Ps/JIa.
OyYHKIIMOHAJIbHbIC PAIBL. Oomacrte
cxonqumocTtu. Crenennble psabl. Teopema
AbGens. Pammyc cxommmoctu. CBoiicTBa
CTENEHHBIX PSIOB.

Paner Telinopa nu Makiopena. Pasnoxxenue
(YHKIUH B CTETICHHBIC PSIBL.

[Ipumenenue CTENEHHBIX  PSAJOB B
MPUOIVKCHHBIX BEIYHUCIICHHSIX.
Tpuronomerpudeckue psanbl. OnpeneneHue
K03 (HUIIIEHTOB TPUTOHOMETPUIECKOTO
psana. YcioBue pazinokUMOCTH (YHKIHHA B
psan @ypee.

Paner dypbe 1 4YETHBIX U HEYETHBIX
¢bynkuuid. Psager @ypee ans  GpyHKOMK
MPOU3BOJILHOTO Tiepuoaa. PasnoxeHnue B
psan @ypbe HEnepUOANUECKUX (PYHKITHI.

TeopeTnyeckue BONPOCHI IUisi IK3aMeHa B 3

cemecrpe

1. JuddepennmnanbHble ypaBHEHUS: OCHOBHBIE
NOHATHS.  3ajadd,  NPUBOAAILME K
g depeHIInaTbHbIM YPAaBHEHUSM.

2. Teopema CYILLIECTBOBaHMS "
€IMHCTBEHHOCTH pelieHus
Qg QepeHIMaIbHOr0 ypaBHEHUS.

3. VYpaBHeHus c pa3IENAOMUMHUCS
IIEPEMEHHBIMH.

4. OpHOpOJHBIE muddepeHIanbHbIe
ypaBHeHus | nopsinka.

5. JIuneinHsble YpaBHEHUS. YpaBHeHUs
beprymn.

6. YpaBHeHHE B NMONHBIX AuddepeHImanax.

7. uddepeHnnanbHple YpaBHEHUS BBICIIMX
MOPSAJIKOB: OCHOBHBIE ITOHSTHS.

8. YpaBHEHus, [ONYCKAIOIIHUE IIOHWKEHHE
MOpSAIKA.

9. Jluneiinsle nuddepeHnranbHble ypaBHEHUS
BBICIINX TOPSAKOB. JIMHEHBIE OTHOPOHBIE
muddepeHManbHble  ypaBHEHUs 2, N-TO
MOPSIKOB.

10. MurerpupoBanue JIOY ¢ NOCTOSHHBIMU
Kod(purmeHTaMu.

11. JIuneitnsle HeomHopoausie Y. CTpykTypa
obmero pemenus JIHJY.

12. Meton Bapuanuuu IPOU3BOJIbLHBIX




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
0o0y4eHus

OueHouHble CpeCTBa

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

MOCTOSIHHBIX.
HNurerpuposanue JIHAY ¢ mnocrosHHBIMU
kodpdulMeHTaMi U TPaBOH  YACTHIO
CHEIHAIbHOTO BUA.

Cuctembl nudQepeHInanbHbIX YpaBHEHUI.
Teopema CYILIECTBOBaHUS u
€MHCTBEHHOCTHU perieHusl. Meron
WCKIIIOYEHUS JJI1 pEIHICHUS HOPMallbHBIX
cucteM quddepeHIHATEHBIX YPAaBHEHUIA.
DneMeHThl KOMOMHATOPHUKU: MIEPECTaHOBKH,
pa3MelIeHusl, COueTaHusl.

OCHOBHbIE NTOHATUSL TEOPUU BEPOSITHOCTEM:
WCIIBITAaHUE, coObITHE, BEPOSITHOCTh
COOBITHSI.

HeiictBust  Hax  coObITHSAMU.  AnreOpa
COOBITHH.

TeopeMbl  CHOXKEHMSI U YMHOXEHHS
BEPOATHOCTEH.

®opmyiia NMoaHOM BeposiTHOCTH. Dopmysia
beiieca.

ITocnenoBarenbHOCTH HE3aBUCUMBIX
ucnslTanui. Popmyina bepnyiuin.
CrydaiiHble BETUYUHBI, UX BUIBI.

Pan pacnpeneeHusl. DOyHKIMSA
pacnpenenenus, ee coucrsa. IlmoTHOCTH
pacrnpeneneHus, CBOMCTBA.

UucnoBble XapaKTEPUCTUKU  CIyYailHBIX
BEJIMYMH: MaTEeMaTU4YeCKOe  OXKUJaHUEe,
JUCIIEpCHUsl,  CpelHEee  KBaJpaTUYECKOe
OTKJIOHEHHE.

Hopmanbhbiii 3aKOH pacnpeneneHus
CIIy4ailHON BEJINYMHBI.

Cucrembl Cciay4yallHBIX BEJIMYMH. 3aKOH

pacnpeneneHus. Yucnosble
XapaKTEPUCTUKA  CUCTEMBI  CIy4aWHBIX
BEJIMYMH. 3aBUCHMOCTh CIIy4alHbIX
BEJIMYUH.

IIpenmer MaTeMaTU4YECKOW CTaTUCTHKH.
I'eHepanbHas COBOKYIHOCTh M BBIOOpKA.
Bapnanunonnslit pAan. [Tonuros.
l'ucrorpamma. DOwmnupuueckas (QyHKIUS
pacrpeaeseHus.

CraTtucTuyeckue  OLEHKH  I1apaMETpOB
pacnpeneneHus reHepaIbHOU
COBOKYITHOCTH.

CratucTtuueckas IpoBepKa TUIIOTE3.
Kpurepuii cornacus. Kpurepuii [lupcona.
KoppenaunonHnslii ananu3. OMOUPUIECKUI
KOA(PHUIHUEHT KOPPEIALHUH.

Haxoxnenue ypaBHEHUS JIMHEHOMN




CtpyKTypHBII [Inanupyemsblie
AIIEMEHT pe3yJIbTaThl OueHouHble CpeCTBa
KOMIIETEHIINH oOy4deHus
perpeccun METOJIOM HAaWMEHBIINUX
KBaJIpaToOB.
OIIK-1.2: - pewiats 3a1auu 110 | IIpumepnuvie npakmuyeckue 3a0anus 01

[IpumensieT MeToabl
MOJEIUPOBAHUS U
MaTeMaTH4YEeCKOTr 0o
aHam3a s
peueHus 3a1a4 B
npodecCuoHAIbHON
JIeSITEIILHOCTH

M3y9aeMbIM
TEOPETUICCKHI
pazzienam;

- 00CYyXJ1aTh
CIO0COObI

3P PEKTUBHOTO
perteHus
nuddepeHIaTbHBIX
YpPaBHEHUU U UX
CHCTEM; OIPEICIISATh
3 PEKTUBHOCTD
pelIcHHS 33/1a4H,
MOJYYEHHOTO C
MIOMOIIIBIO
YHCJICHHBIX METO/IOB;
pacro3HaBaTh

3 PeKTUBHBIE
pe3yibTaThl
00paboTku
HKCIEPUMEHTATbHBIX
JTAHHBIX OT
Hed((EKTHUBHBIX;

- BJIJIETh
MPAKTUYECKIUMHU
HaBBIKAMU
MCIIOJIb30BaHUS
MaTeMaTHIECKUX
MOHSITUI U METOJIOB
(M3y"aeMbIx
pasziesnoB
MaTeMaTHUKH) IPU
pelieHnun
MIPHUKIJTATHBIX 337124,
- HaBBIKaMU
0000mIeHus
pe3ysIbTaToB
pelieHus,
pe3ysIbTaToB
00paboTku
CTaTHUCTUYECKOTO
IKCIIEPUMEHTA;

- coco0amu

IK3aMeHa u 3auema.

1. Pemmute MaTpuuHoe ypaBHeHHE X+3(A-B)=4C,

rae
1 3 3 8 8 6
SRR B s

2. Pemnth cucTeMbl TMHEHHBIX aare0panyecKkux
ypaBHeHu# o popmynam Kpamepa, MaTpuuHbIM
METOJI0M, MeToIoM ["aycca:

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

3. JlaHBI KOOPAUHATHI BEPIIUH MTUPAMUIBI ARAA, .
A(L36), A(221), A(-L01), A(-46-3).

Haitru:

1) nmuny pedpa A

2) yroa Mexay peopamu Al y AA ;

3) yron Mexay pedpom AA gy TPaHbIO AhAs

4) miomaab rpaHu AAA ;
5) 06beM nUpaMHIBbL.

4. B tpeyronpHuke ¢ BepmmHamu A(2,1), B(5,3),
C(-6,5) HaliTH IIMHY BBICOTHI U3 BEPUIMHBI A.

5. Hamucarb kaHOHWYECKHUE U
NapaMeTpUUECKHE YPaBHEHHUS MIPSIMOH,
npoxojsuieit uepes Touku M(2,1,-1) u
K(3,3,-1).

6. CocTaBHUTh ypaBHEHHE TUIOCKOCTH,
npoxojsmieit uepes Touku A(1,0,2),
B(-1,2,0), C(3.3,2).

7. Jlokasarp, 4TO MpsSMBIE MapalIeIbHbIL:

7 {x +y-2z=0

Xx+2 y-1
B X—-y—-52-8=0

3 -2 14

8. HaiiTu yros Mexy npsMou, TpOX o IsIIen




CtpyKTypHBII [Inanupyemsblie
DIIEMEHT pE3yIbTATEI OueHouHble CpeCTBa
KOMIIETEHIIUH o0yueHus
OLICHUBAHUS yepe3 Touky A(-1,0,-5) u rouky B(1,2,0), u

3HAYUMOCTHU U
MPaKTUYECKOU
MPUTOHOCTH
MOJIYYeHHBIX
pE3yJIbTaTOB,;

- HaBBIKAMU
MOCTPOEHUS U
pewenus
MAaTEMATUYCCKUX
MozeeH

MJIOCKOCTHIO X-3y+Z+5=0.
9. OmpenenuTh TUT KPUBOH 2-T0 MOPSAAKA U
MIOCTPOUTD JIMHHIO:
x> —9y? +2x+18y+73=0
2x* +3y? —4x+6y—-7=0
y? —4x-2y-3=0

10. BeraucnuTe mpeaensr:

. 1+4x-x* 3x-arcsin 2x .
a) I|mﬁa m7393
x—=o X + 3X° + 2X x=0 COS X —COS™~ X
 J2x—1-+5
lim—— "=

x—3 x_3

« dy ~. _ 4x—x?
11. Hatigure d— Uit yHKIMiA: a) y=e . 0)
X

x=ctg2t,
y = In(sin 2t).

12. Beruucnuts:  a) =3 +i, 6) (1- i)ZS.
13. HatiTu HeonpeieIEHHBIA  MHTETPAJ: a)
Isin 3x-cos 5xdx , 0) J‘ﬂdx_B)

(x —sin x)?

J.(2x+5)-exdx.

14. BoruucnuTh OnpeeeHHbIH HHTeTpall
20
V20 xdx

'! Vx®+5
15. BoruncnuTh onpeneneHHbI HHTerpa

1
J.4x -arcsin xdx -
0

16. Haiitn mmomanp (GUrypsl, OrpaHUYEHHON

2
auHMsmu:  X=4, y°=4x.

17. I3MeHUTb NOPSIIOK MHTETPUPOBAHUS

Tdy j. fdx+j'dy jlfdx.
2 —ary 1y




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
0o0y4eHus

OueHouHble CpeCTBa

18. Berunciauts

19. Haiiti 1 mocTpouTh 00J1aCTh ONpeaeIeHUS

F— =9-x*—y? +(x—y)3l

20. Haiitu monublii  nuddepenuuan  QGyHKIUU:

z=x3Iny —sin2xy.

21. HaliTu 49acTHBIE TPOM3BOJTHBIC IIEPBOTO
nopsiaka (QyHKIUM:

z =5x°y* +In(x +4y).

22. Hanmcath ypaBHEHHUE KacaTEIbHOM MIIOCKOCTH

¥ HOPMAJIH K IIOBEPXHOCTH Z =+/X>+Yy° B TOuKe
(3,4,5).

23. VccnenoBath Ha SKCTPEMYM (PYHKITHIO

z=x?—2xy +4y*

24. Pemnre 3agauy Komm:  ycos® xdy = (y2 +1)dx,
y(0)=0.

25. HaiinuTe o6mee perenne audepeHnnaibHoro
ypaBHeHus y +y = e?*,

26. PeminTh OJTHOPOHYIO CUCTEMY
muddepeHIranbHbIX YpaBHEHUH:

x'=6x—y,
Yy =x+4y.

27.Tlpu npocraBke ¢ 3aBojga Ha ©0azy 1000
PaAMONIPHEMHHKOB, Y 55 BBIIIIN U3 CTPOS JAMIIHI.
Haiitu BepoATHOCTH TOTO, YTO B3SATHIM HayJady
MIPUEMHHK Oy/IeT UCTIPABHBIM.

28. IIaTHAaaATh DK3aMEHAI[MOHHBIX OUIETOB

coJiep’KaT 1Mo 2 BOIpoca, KOTOPbIe HE TOBTOPSIFOTCS,
9K3aMEHYIOLIUICS 3HAET TOIBKO 25 BOIIPOCOB.
Haiit BEposITHOCTB TOTO, YTO SK3aMEH OyNeT C/aH,
€CJIU JUIsI 3TOr0 AOCTATOYHO OTBETUTH HA /IBA
BOIIPOCA OJJHOTO Omiiera.




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
0o0y4eHus

OueHouHble CpeCTBa

29. IlpuHuMaeM BEpOSTHOCTU POXKACHUS MajlbunuKa
Y IeBOYKH paBHbIMH. HaliTu BEposITHOCTH TOTO, UTO
cpeau 10 HOBOPOXKIEHHBIX 6 OKaXKYyTCs
MaJb4UKaMH.

30. Jlan 3aKkoH pacripeneiaeH s TUCKPEeTHON
CIIy4ailHON BEJIMYMHBI:

X: 1110 [ 120 | 130 | 140 | 150

p: (0102 |03 (02 |02

BBIYHCIINTh €€ MaTCMAaTUYCCKOC OXXKHNIAaHUC,
JUCIICPCHUIO U CPCIAHEC KBAAPATHUICCKOC
OTKJIOHCHHC.

31. Jlana ¢yHKIMS pacnpeieneHus HepepbIBHOM
CIIy4aliHOM BEIUYUHBI X

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

Haiit motHoCTh pacnpenesnenus f(X), mocTpouts
ee rpaduk, BEpOsSTHOCTD MONAlaHus B 3aJJaHHBIN

untepnan [0,5; 2], Mx, Dx, Ox.

32. 3aaHo pacnpezieseHre BEpOSTHOCTEN
JUCKPETHOH IByMEPHOH CIIy4ailHOM BEJIMYUHBL:

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

Haiitu 3aKkoHbI pacnipeenieHus COCTaBIISIONINX,
K03 HULIHEHT KOppesunun

33. [o BEIOOpKE ITpH 33JaHHOM YPOBHE 3HAYHMMOCTH
o = 0,05 mposeputs mo kpurepuro [lupcona
THIIOTE3Y O HOPMAIIbHOM pacIpe/IeIeHHN
reHepaIbHON COBOKYITHOCTH. B ciiy4yae mpuHsTHs
THIOTE3bI 0 HOPMAIIbHOM pacIpe/IeICHNU HATH
JTOBEPHUTEIbHBIC HHTEPBAIBI ISl MATEMAaTHIECKOTO
OXHJAHUS d W CPETHETO KBAJIPATUUECKOTO




CtpyKTypHBII [Inanupyemsblie
AIIEMEHT pe3yJIbTaThl OueHouHble CpeCTBa
KOMIIETEHIIUH o0yueHus
OTKJIOHCHHUSI G IPH YPOBHE HAJIC)KHOCTH Y =1—0
X, |4 |7 10 |13 |16 |19 |22 |25
n |6 (11 |14 |22 |20 |13 |9 |5
34. V3 HopMalbHOM TeHEepaTbHON COBOKYITHOCTH
u3BJIeYeHa BeIbopKa oobema N=15:
143, 121, 135, 132, 120, 116, 115,
143, 115, 120, 138, 133, 148, 133, 134.
TpeOyercs npu yposse 3naunmoctu o = 0,05
IIPOBEPUTH HYJIEBYIO TUIIOTE3Y H, :o’ =0 =55,
IIPUHSAB B KAYECTBE KOHKYPUPYIOIIEH T'HIIOTE3bI: a)
- 2
H,:0”#55,6) H :0*>55 nm H, :0° <55 B
3aBMCHUMOCTH OT IIOJIy4EHHOTO 3HAYEHUS O .
- IPaKTUYECKUMHU
Ilpumepnule npukiaonvle 3a0auu U 3a0aHUs
HaBbIKaMU
UCTIOJIb30BaHUS
CHOIB30 3agaya 1. 3aBUCMMOCTD ITyTH OT BPEMEHU NIPU
MaTeMaTHUYECKUX .
. MIPSIMOJIMHENHOM JBM>KEHUH TOUKH 3a]1a€TCS
MIOHSITUHA U METOJIOB
1
(M3y4aembIx ypaBHeHueM S = 1> +2t° -3 e S —myTh B M,
pas3zenon 3
MaTeMaTHKH) PH a t — Bpems B . Berunciure ee CKOpOCTh U
peLeHIH YCKOPEHHUE B MOMEHT BpeMeHU t =4cC.
MPUKIATIHBIX 3a7a4;
- HaBbIKamMu 3aganue 2. [Togymaiite, ¢ TOMOIIBIO CPEICTB
obobenns KaKOro pas/ella MaTeMAaTHKK MOKHO PEIIHTh
€3yJIbTaToOB
pe3y CIIEAYIOLIYIO 3a7auy.
peleHus,
pggng’TaTOB «Jl1 yOOpKH CHeTa Ha yJIMIax Toposa
00paboTku
P HCIIOJIb3YIOTCSI CHErOyOOpOUHble MaluHbl. OHU
CTaTUCTUYECKOTO 5 6
SKCTIEPHMEHT; paboTaloT B TEUEHHUE CBETJIOIO BPEMEHHU CYTOK C
- criocobamu 1o 18 gacos c; IOCTOSTHHOM CKOPOCTBIO YOOPKH
OLICHUBAHUS caera 400 (M”/u). I3meHeHHe oObeMa CHera,

3HAYMMOCTH U
MPAKTUYECKOU
MIPUTOTHOCTH
MOJTY4eHHBIX
pe3yJbTaToB,;

- HaBbIKaMU
MOCTPOCHUS U
peleHus

BBIITAJAOMICTO HA YJIUIBI TOpOJia B TOPOAC B
TCUYCHUC CYTOK, MOKHO OIIUCATh YPABHCHHUEM

%:120;—5:3, S(0) ;
rre — 00beM cHera (B M),
BBINIABILETO 3a Bpems t (B wacax), 0<£1<24. B
MOMEHT BpeMenH ¢ = 0 Ha yumax ropoja JIEKHUT
1000 m° cHera. YCTaHOBUTE COOTBETCTBHE MEXIY

BpeMeHeM { 1 00beMOM CHera, JIe)Kalero Ha




CtpyKTypHBII [Inanupyemsblie
AJIEMEHT pe3yibTaThl OueHouHble CpeCTBa
KOMIIETCHIINH o0yueHus
MaTeMaTUYECKUX S(r)
. yJmuax ropona o»
Mozeen

MMPUKIAAHBIX 3a/1a4

CocTaBbTe MaTEMaTUUYECKYIO MOJIEJIb 3TOM 3a/1a4u U
pelure €€.

3anava 3. [[s pemieHus 3a1auu CAeIanTe
CXEMAaTUYECKUI YEPTEK U MOTYyUUTE
(YHKIMOHATIBHYIO 3aBUCUMOCTb 110 YKa3aHUIO K
3anade. Haliaure 001acTh onpeneneHus 3Tou
(GYHKLIMU 1O CMBICTTY 33/1a4i. Beruucnure 3Ha4eHus
9TON (YHKIMU MPH TPEX PA3THIHBIX 3HAYCHHUIX
aprymenTa. Mccaenyiite GyHKIUIO Ha HauboubLiee
1 HauMeHbllee 3HaueHus. OTBEThTE Ha BOIIPOC
3aJauu.

«CeueHune TOHHEIN UMEET PopMy NMPSIMOYTOJIbHUKA,
3aBepIleHHOro noixykpyrom. [lepumerp ceuenus 18
M. IIpu kakoM paznuyce nosykpyra miomaib
cedeHus OyJeT HauOobIIeH?»

O603HaubTe paguyc noaykpyra yepes ' u

BBHIPA3UTE [UIOM[Ab © CEUEHHS KaK (YHKIHIO OT
3ananne 4. CocTaBbTe ITOPUTM PELICHUS
JMHEWHOT0 0IHOPOIHOTO AU depeHInanbHOro
YPaBHEHUS C TIOCTOSIHHBIMU KO3 PHUIIEHTAMHU.

3agaua 5. [ u3ydeHus: KOTMYECTBEHHOTO
npu3Haka X U3 TeHepallbHOW COBOKYITHOCTH
U3BJIeYEHa BBIOOpKA X, ,---, X, 0Obema N,

HMMEIOIAst TaHHOE CTATUCTUYECKOE PACIIPECIICHUE.
1). [TocTpoiiTe MOJUTOH YacToT.

2). Iloctpoiite aMOUPUYECKYIO PYHKIIHIO
pacrpeiesneHusl.

3). IlocTpoiiTe rucTorpaMmMy OTHOCUTENbHBIX
4acToT.

4). Haiinute BBIOOpOYHOE CpenHee X ,
BbIOOpOUHYIO aucnepcrto D, BeiOopounoe

CpeaHee KBaApaTHICCKOC OTKIIOHCHUE O,

HCIIPABJICHHYIO TUCTICPCUIO 52 " UCIIPABJICHHOC
cpeaHee KBagpaTHIYSCKOS OTKJIOHEHUE S.

5). Ilpu naHHOM YpOBHE 3HAUUMOCTH Ol
IpoBeEpPbTE 1O Kpureputo [Inpcona runoresy o
HOPMAJIbHOM PacCIpelelIEHUH IeHEPAIBHON




CtpyKTypHBII
DIIEMEHT

KOMIICTCHIIN U

[Inanupyemsblie
pe3yibTaThl
0o0y4eHus
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COBOKYITHOCTH.

6). B cityqae npuHATHS TUIIOTE3BI O
HOPMAaJIBHOM pPacrpeie/ieHUH HaluTe
JOBEPUTEIbHbBIC MHTEPBAIBI 11 MAaTEMaTHYECKOTO
OXHJAHUSA d W CPETHEr0 KBAJIPATUUECKOTO
OTKJIOHEHUSI G IIPH JaHHOM YPOBHE HAJEKHOCTU
Yy =1—a. (punsate o = 0,01).

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

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




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpoMesxkyTouHast aTTECTALMS 110 JUCIUILIMHE «MaTeMaTHKa» BKIIIOYAaET TCOPETUUCCKHE
BOIIPOCHI, TTO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHHUS 00YJArOIIUMHUCS 3HAHUH, U TIPAKTHYCCKUE
3aJ]aHusl, BBIABIISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUHN U BIIaICHUH, TPOBOIUTCS B (hopme
sk3amena (1 u 3cemecTpbl) U B popMe 3a4eTa ¢ OleHKoM (2 cemecTp).

DK3aMeH N0 JaHHOW AMCUUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1o 3K3aMEeHAIMOHHBIM OujieTam,
KaKIbIH U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U JIBA IPAKTUUECKUX 3aaHM .

Iloxa3arenu u KPHTECPHUHA OLICHUBAHUA JK3aMeEHa U 3a4eTa ¢ OLIEHKOI :

— Ha OLEHKY «OTJMYHO» — 00y4aIOUINiics IEMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
yueOHOro MaTepuana, CBOOOIHO BBIMOJIHSAET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO OIEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX IMOBBIIIICHHOW CITOKHOCTH.

— Ha OIICHKY «X0POII0» — 00yJaoIIUics IeMOHCTPUPYET CPEAHHUM YpOBEHb C(HOPMUPOBAHHOCTH
KOMIICTCHIIHIA: OCHOBHBIC 3HAHMSI, yMCHUS OCBOCHBI, HO JIOIYCKAIOTCS HE3HAYUTEIHLHBIC OINOKH,
HETOYHOCTH, 3aTPYIHEHUS IPY aHATUTUYECKUX OTEpallUsiX, IEPEeHOCE 3HAaHUN U YMEHUM Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIIHHU.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» — O0yUYaIOUIUIICs 1EMOHCTPUPYET OPOrOBbIN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI JTOMYCKaIOTCS OIINOKH,
MPOSIBIISIETCS OTCYTCTBUE OT/EIbHBIX 3HAHUM, YMEHHH, HABBIKOB, 00Y4aIOIIUICS NCIIBITHIBAET
3HAUUTENbHbIE 3aTPYAHEHUS [IPU ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSMU IIPU UX MEPEHOCE Ha
HOBBIE CUTYal1H.

— Ha OIICHKY «HeYI0BJIeTBOPUTEIbHO»— 00YJarONTUICS JEMOHCTPpUPYET 3HaHUA He Oosee 20%
TEOPETUIECKOT0 MaTepraa, JOMyCKaeT CyIIeCTBEHHBIC OMMUOKH, HE MOXKET TIOKa3aTh
MHTEJJIEKTyalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4 UM HE MOXKET MOKa3aTh 3HAHUA JaXke Ha
YpOBHE BOCTIPOU3BEACHHSI U 00BICHEHUSI HHPOPMAIUH.



