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ocBoenust OITOIT 3
2 Onucanue TOKa3aTesle W KPUTEpPHUEB OICHUBAHUS KOMIETEHIIMM Ha
Pa3IUYHBIX dTamax ux (GOPMHUPOBAHHUS, OTIMCAHUE KA OI[CHHUBAHIISI 5
3 TunoBsIe, KOHTPOJBLHBIE 3aJaHUS WM MHBIC MaTepUAIIbl, HEOOXOIUMBIE IS
OIICHKW 3HAHWW, YMEHUH, HABBIKOB U (HJIN) OTIBITA JACSITCIIBHOCTH,
XapaKTEePU3YIOIIUX 3TaIbl POPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
oOpa3zoBaTeIbHON TPOTPaMMBbI 10
4 MeToaudecKkre MaTepHuallbl, OMPEICSIISIONINe MPOLEAYPhl OIICHUBAHUS 3HAHUY
YMEHUH, HAaBBIKOB ¥ (HMJIM) OTBITA NEATCILHOCTH, XapaKTEPU3YIOMUX dTaIbl I
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npouecce ocsoenust OITOII

B pPE3YJIbTaTC HU3YUYCHHA JUCHUIIIINHBI

1. IlepeyeHb KOMIETEHIMI C YKa3aHUEM 3TANOB UX (POPMHUPOBAHUSA B

«HpI/IKJ'IaI[HaH MaTcMaTHuKa B

aBTOMOOUJIE- U TPAKTOPOCTPOEHUN» oOyuaromuecs, B cootBerctBuu ¢ ®I'OC BO
1o nporpamme crienuanurera 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTUUECKHE
CpEeIICTBA, YTBEPKACHHOIO MpHUKka3zoM MuHHUCTEpCTBAa 00pa3oBaHusi U HAykKu PD ot
11.08.2020 1. Ne935, dopmMupyloT clenyromue KOMIIETEHIINH, yKa3aHHBIE B
Tabnure 1.

Tabmauua 1

®opMupoBaHUe KOMIIETEHIUI B Mpolecce H3yYeHUs1 TUCHUILINHBI
«[IPUKJTAJHASA MATEMATUKA B ABTOMOBUWJIE- U TPAKTOPOCTPOEHUN»

Kommerenius MNupukaropsl Ortansl Bunarbl 3angruii O1eHOYHBIE
Kon HaunmenoBanue AOCTHXKCHUA (dhopmupoBaH TS CpelcTBa s
KOMIETCHIIMH us hopmupoBaHUs OLICHKH YPOBHS
KOMIICTCHIINHA | KOMIICTEHIIUN | COPMUPOBAHHOCTH
B IpoI1iecce KOMIIETEHITUA
OCBOCHUS
OIIOII
*
(cemectp)
1 2 3 4 5 6
OIIK-1 Cnocoben N1-20I1K-1 2,3 Jlexnnwy, [Ipomesxxyrounas
cmasums u [TpumMensieT MIpaKTUYECKUE arrecrauus NeNe 1. 2.
T 3aHATHA, KonTponbHbie paboTh

pewams MaTeMaTUYECKUM Tp p

armapar CaMOCTOSITeNTbHAS 1-12
UnotCEnEPHblE U N — paboTta CamocTosTebHbIE
HAYy4HO- " paboTsl

GyHKIMIH,
mexHuuecKue A

5 JTHHEHHON

sadauu 6 cghepe anreGpsL,
ceoeu g dhepeHnuanbH
npogeccuonand | oro u
HOU MHTETPAIBLHOTO
0essmenbHOCMU | NCUUCIICHHUS,
U HOBbIX pAIIOB,
medxcoucyuniun | Maddepenumansa
apmwix BIX YpaBHEHHH,
nanpaenenuii ¢ | TEOPHM PyHKUMiE

KOMILJIEKCHOT
UCNOIb308AHUE OMILICKCHOTO
b MIEPEMEHHOTO,

YHCIICHHBIX
ECMECMEEHHON | \ /oo p.
AYUHDbIX,
mamemamuieck
ux u
MexXHoA02UYecK
ux mooeietl;




OIIK-4 Cnocoben NI-20I1K-4 2,3 Jlekiuu, IIpomexyTounas
MIPOBOIUTH [TpumeHsieT MIPaKTUIECKHE atrectanus NelNe 1. 2.
HACCIIEOBaHUA, MaTeMaTHUECKYIO 3aHATHUA, KonTtponsHbie paboThl
OpTaHHW30BBIBATh CTATHCTKY H CaMOCTOSTeNTEHAS 1-12
CAMOCTOATENBHYIO | o oo pabota CamocrosTensHbIe
7 KOJUIEKTHBHYIO paboTHL.

HAYHHO- OLICHKY

HCCJICA0BATCIILCKY HHTepHpeTaHI/HO

10 IEATENIBHOCTD HOJIy4CHHOI'O

Npy pelICHUHA pe3yabTara 1npu

HMHXCHEPHBIX U peuenun

Hay4YHO- HWHXCHCPHBIX U

TEXHUYECKUX Hay4HO-

sajad, TEXHUYECKNAX

BKITFOYAIOIIHUX 3a1au

TUTAaHUPOBAHUE U

IIOCTaHOBKY

CJIOXKHOTI'O

OKCIICPUMCHTA,

KPUTHYECKYIO

OLICHKY U

HUHTEPIIPETALMIO

pE3ybTaTOB;

Komnerenuust OIIK-1 — Taxke dopmupyercss B XOJA€ OCBOCHHS
aucuunauH: Marematuka (0a3oBblii ypoBeHb), @usuka, MHxeHepHas (usuka,
Xumus, HauepraTrenpHass TreoMETpUs MW MAIIMHOCTPOUTEIIBHOE YEpPYCHHUE,
Oxonorusi, Teopernueckass MexaHWKa, 1eopus MEXaHU3MOB U  MaIlWH,
ConporuBnenne MarepuanoB, [uapasinuka, Marepuanoseaenue, TexHoIOrUA
KOHCTPYKLIMOHHBIX MaTepUaoB, DIIEKTPOTEXHHUKA, JJICKTPOHUKA U

AIEKTPOIPUBOA, ODKCIUTyaTallAOHHbIE Marepuaibl, BBeaeHue B CHELMAIbHOCTD,
DKCIUTyaTalluUOHHAsI TIPaKTUKA, BeIMogHeHne, MOArOTOBKA K MPOLEype 3allUuThl U
3aIlMTa BBHITYCKHOM KBATU(DUKAITMOHHON PabOTHI.

Komnerenmust OIIK-4 — Takke dopMupyeTcss B XO0JIe OCBOCHHUS
aucuuniaui:  Opraduzanus paboTel  Manbix rpynm, OCHOBBI  HAYYHBIX
uccienoBanuii, Mcribitanus aBTomoOuieit u TpaktopoB, CTaTUCTUYECKHUE METOJIbI
o0paboOTKM MJaHHBIX B aBTOMOOWJIE- W TPAKTOPOCTPOCHHH, BBeneHue B
CIEUHUAIBHOCTb, O3HakoMHTENIbHAS MpaKTHKa, TexHonornyeckas
(MpOM3BOJICTBEHHO-TEXHOJOTUYECKAsi) MpakThka, HaydHo-uccnegoBaTenbckas
pabota (MoJydeHHE TMEePBUYHBIX HABBIKOB HAYYHO-MCCIIEAOBATEILCKOM PabOThI),
[IpenauniaomHas npakTuka, BeIoONHEHUE, MOATOTOBKAa K MPOILEAYpE 3allUThl U
3alllMTa BBITYCKHON KBATM(DPUKATMOHHON pabOTHI.

2. Onucanue nmoka3aresied 1 KPpUTEPUEB OLICHMBAHUS KOMIICTECHIIMI
Ha pa3jIMYHbIX ITanax ux (pOpMHUPOBaAHUSI, ONNUCAHUE IKAJ OLeHUBAHUS

Tabnuna 2
Hepe‘leHb OIICHOYHBbIX CpeIICTB

Ne HanmeHnoBanue
/0 | OI[EHOYHOT'O CPEeJICTBA

Kparkas xapakrepucruka [IpeacraBnenue OLIEHOYHOTO
OILIEHOYHOI'O CPEJCTBA cpeacrea B OM

4




KOHTpOJIbHasl paboTa

CPEICTBO NMPOBEPKU YMEHUI
MPUMEHSATD TOTyYCHHBIC 3HAHUA
JUIS pEIICHNUS 3a1a4
OTIPEZIETICHHOTO THIIA TI0 pa3iery
WJIN HECKOJIBKHM pa3iesiaM

KOHTPOJBHBIX PadOTHI IO
BapHaHTaM

TECTHPOBaHHE

METOJI, KOTOPBIN MO3BOJISAET
BBISIBUTH YPOBEHb 3HAHUM, YMEHUI
M HaBBIKOB, CIIOCOOHOCTEN 1
JPYTUX Ka4eCTB JIMYHOCTH, &
TaK)Ke MX COOTBETCTBHE
OTpEICIICHHBIM HOpMaM IyTeM
aHaau3a CIoco00B BBIMOIHEHUS
obOy4armuMucs psaa
CIIELMAILHEIX 3aJaHuil

0OaHK TECTOBBIX 3aJaHHI

CaMOCTOATCJIbHAs pa60Ta

caMoCTOsTeNIbHAs padoTa
00yJaromerocsi — 3To0 Takas ero
JIESITeTTFHOCTD, KOTOPYIO OH
BEITIONTHSCT Oe3
HETIOCPEACTBEHHOTO YIaCTHUs
MperoIaBaTess, HO MO ero
3aJJaHHIO U TIOJI €T0 HAOIIOACHUEM.
OO0yuJaronuiics, 00JaIar0NHii
HaBbIKAMU CaMOCTOSITEIbHOU
paboThl, aKkTHBHEE U TITy0Oxe
yCBauBaeT Y4eOHbBIN MaTepual,
OKa3bIBACTCS JIYUIIIe
TIOJITOTOBJICHHBIM K TBOPUECKOMY
TPyAy, K caMo0Opa30BaHUIO H
TIPOJIOIDKCHUIO yIeOBI.

CamocrosiTesbHbIe paboTHI 110
BapuaHTaM

YCTHBIU OIIpOC

METOJl KOHTPOJIS, TIO3BOJIAIONINI
HE TOJIBKO ONpAaIInBaTh U
KOHTPOJIMPOBATh 3HAHUS
00y4Jaromuxcs, HO ¥ Cpazy ke
MOTIPABIIATH, TOBTOPATH U
3aKpPeIUIATh 3HAHUSA, YMEHHS U
HAaBBIKH.

0aHK BOTIPOCOB

pyOeXHBII KOHTPOJIb

mpeanoJiaracT BeIABJICHUC
Y4€OHBIX TOCTHKEHUN
00yJaromuxcs 3a onpe/IeIeHHBII
MIPOMEXKYTOK CeMecTpa,
CIOCOOCTBYET CBOCBPEMEHHOM
JMKBHIALNH 330JKEHHOCTEH.

6aHK BOIIPOCOB

IIporpamma oueHUBAHUSI KOHTPOJIUPYEMOM AU CHUIITIMHBI
«IIpukaagHas MaTeMaTHKAa B AaBTOMOOWIe- U TPAKTOPOCTPOCHUM

KoHnTtponmmpyemslie
pa3nesnbl
(TeMbI TUCIUTUIMHBI)

KOMIICTCHIIU (I/IJ'II/I

Kon
KOHTPOJINPYEMOU

€€ YacTH)

HaunmenoBanue
OLIEHOYHOT'O CpEeICTBa

2

3

4

JuddepenunanbHbie
yYpaBHEHUs

OIIK-1, OIIK-4

KonTponbnas padora Ne 1, 2, 3
CamocrosTenbHas pabora

OyHKIIUU
HECKOJIbKUX
MIEPEMEHHBIX

OIIK-1, OIIK-4

KontponbHast padora Ne 4, 5, 6

Teopus
BEPOATHOCTEM

OIIK-1, OIIK-4

Konrtponsnas padora Ne 7, 8, 9




Konx

Ne Konrposmpyeupie KOHTPOJINPYEMOU HanmenoBanue
n/n PasICIIEI KOMIIETEHIIMH (WK OLICHOYHOI'O CPEJICTBA
(TeMbI TUCUUIUIMHBI)
€€ YacTH)
1 2 3 4
4 | Cnyuaiinble OIIK-1, OIIK-4 KonTponbnas padora Ne 10, 11
BEJIMYHHBI
5 | Maremaruyeckas OIIK-1, OIIK-4 KonTponbnas padora Ne 12
CTaTUCTHKA TectupoBanue.

Onucanue noxkasareJjieu u KpUTEpUEB OCHNBaAaHUA KOMHeTeHIII/Iﬁ o
AUCHOUIIJINHE ((le/IKJIaIIHaﬂ MaTeMaTHKa B aBTOMOOMJIe- U
TPAKTOPOCTPOCHHUMW» HA PA3JITUMYHBIX ITarnax ux (l)Ole/IpOBaHI/IH,

OIIHCaHHuE IIKAJ OICHUBAaHUSA




Kon Nunukatopsl IToka3arenu U KpUTEPUU OLIEHUBAHUS PE3YJIbTATOB O0yUCHHUSI
KOMIIETEHIIN AOCTIDKCHUS HUXKE IIOPOrOBBIA | MPOABUHYTHIN BBICOKHI
U, 3TaIlbl KOMTICTEHIHH IIOPOTOBOTO YPOBEHb YpOBEHb YPOBEHBb
OCBOEHUS YPOBHS (ynosnerBopu (xopom10) (oTIHMuHO)
KOMIIETEHIH (HeyIOBIETBOPHU TEJIBHO)
u TEJIbHO)
1 2 3 4 5) 6




OIIK-1, NJI-20TIK-1 oOyuaronuiics He loOyJarouiics loOyuaromuiics loOygaromuiics
2 rox IpuMenseT 3HAeT 3HAUUTENBHOH  [IEMOHCTpHUpYET lIeMOHCTpUpYeT [TEMOHCTPUPYET
Y4acTH NPOrPaMMHOTO  BHAHHS TOJBKO BHaHME MaTepuala, HeBHAHNE OCHOBHBIX
E’IaTeMaTquCKH Marepuaia, mioxo OCHOBHOT'O [momyckaer MOHATHIT U METO/I0B
U anmapar OpHEHTUPYETCS B MaTepuaia, HO He CyIIeCTBEHHBIX ITUHEHHON
HCCIIECIOBaHUS MOHATHSX M METOIaX  BHAET AeTaiei, [HETOYHOCTEH BEKTOPHOIT asreOpel,
Cl)YHKHI/If/‘I, JII/IHefIHOquI/I [oIycKaeT B LIEJIOM [AHAIUTHYECKOI
o BEKTOPHOIT alreOphl,  HETOYHOCTH B yCIIeNTHOE, HO reoMeTpuuy,
JIMHCUHOU o
aHAJIMTHYECKON (bopMynHpoBKax, cozieprkaniue imnddepenunansHOor
anreopel, reoMeTpHH, HapyIaeT OTZIebHBIE 0 ncuncnenus,
ILI/ICI)(I)CpeHLII/IaH i GepeHIIaTBPHOTO  [TOTHYECKYIO npoOembl, YMEHHE  [IPAKTUKH
BHOTO U HCYHCIICHHUS, HE 3HAET  [IOCIIEA0BATEILHOCT | NMPUMEHSATH PHUMEHEHHS
MHTerpalbHOro | MPAKTHKY NPUMEHEHH b B H3/IOKCHHH TPUEMBI U METOJIBL  MaTepHala,
MaTrepHaia, IoIycKaeT [IPOrpaMMHOTO JMHEWHOH 1 MCYepIIBIBAIONIE 1
HCHHUCIICHUL, CyIIIECTBEHHBIE MaTepHana BEKTOPHOM [OCIIeI0BaTEeNbHO,
pAOOB, OIIHOKHU B I[E€JIOM anreopsl, [METKO H JIOTHYHO
muddepeHIuan | He ymeer YCIIENIHOE, HO HE aHATMTUYECKOI M371araeT MaTepyall,
BHBIX HCIOJIB30BATh METOJbl | CHCTEMHOE yMEHHE | TE€OMETpHH, XOPOILIO
ypaBHeHHil, W PUEMBI JIMHEHHOM 1 | IPUMEHATH b depeHuanbHO OPHEHTHPYETCS B
BEKTOPHOIT anre6psl, NIPUEMBI ¥ METOJIBl | T'O HCYMUCIICHUS MaTepuaie, He
TEOpHHn QHATUTUYECKOH JIMHEHHOH 1 JUTSL peLIeHHs BaTpyAHSETCS C
GyHKIMI TEOMETPHH, BEKTOPHOI y4eOHBIX 33134 OTBETOM TIpH
KOMILJIEKCHOT'O 1 GepeHIHaTBEHOTO anreOpel, B IIEJIOM BUTON3MEHEHUH
I1EPEMEHHOTO, HCYHCIICHNS, AQHAIUTUYECKOH YCIIENTHOE, HO BamaHMit
JOIyCKaeT TeOMETPHH, cozepxkaree copmupoBaHHOE
MCTICHHBIX CyILIECTBEHHBIE muddepeHaIbHO | OTAETbHBIC yMeHue
MCTOHOB. OLIMOKH, HEYBEPEHHO, | T'O HCYHCIICHUS poOeTBI WIIN MIPUMEHATH
¢ 6osbIINMHU JUISL PeLICHUS COIPOBOJKJAIOIIEE | MOHATHS U METOJBI
3aTPYJHCHUSIMH y4eOHbIX 33/1a4 sl OT/EIBHBIMU JIMHEHHOM U1
BBITIOJTHSIET B IIEJIOM omroKamMu BEKTOPHOI
CaMOCTOSITEIIBHYIO yCIENIHOe, HO He BJIaJICHHE anreopel,
paboTy, GOMBIIMHCTBO | CHCTEMHOE HaBBIKaMH AQHAJINTUYECKOH
3a71aHuH, BJIaIcHHE MIPUMEHEHHS TeOMETPHH,
IPEIYCMOTPEHHBIX HaBBIKAMH MaTeMaTH4eCKuX b depeHImaibHO
IPOrpaMMOoii MIPUMEHEHHS 3HAHHUI U METOZIOB | I'O UCUYHCIICHUS
JMCLUILINHBI, HE MaTeMaTHYeCKUX JMHEHHO# 1 JUISL PeLLIeHUS
BBITIOJIHEHO 3HAHHUH U METO/IOB | BEKTOPHOI y4eOHbIX 3a1a4
oOy4aronuics He JIMHEHHOH U anreOpsl, yCIIEIIHOE U
BJIajieeT HaBbIKAMU BEKTOPHOM aHAINTHYECKOM CHCTEMHOE
TIPUMEHEHHS anreOpsl, reOMETPHH, BIIaJICHHE
MaTeMaTHIeCKHX AQHAJIMTUYECKOI muddepeHnanbsHO | HaBBIKAMHU
3HAHWI U METO/IOB IIPU | T€OMETPHH, T'0 UCUUCIICHUS TIPUMEHEHHS
PCLICHUN MPUKIaAHBIX | Ju(GepeHIHalbHO | TPH PEICHUH MaTeMaTHYeCKHUX
3a71a4, JOIyCKaeT IO UCYUCIICHUS NPHUKIAIHBIX 3384 | 3HAHWI U METO/I0B
CYILIECTBEHHbIE TIpY pelIeHuu JUHEWHOH 1
OIMOKH, ¢ OOJBIIMMH | HPUKIAJHBIX 337124 BEKTOPHOM
3aTPyAHCHUSIMU anre0psl,
BBITIOJTHSIET AQHAJIUTUYECKOM
CaMOCTOSITENIBHYIO TeOMETPHH,
paboty, 6OIBEIINHCTBO muddepeHnaIbHO
3aJaHui IO UCYHCIICHUS
MPEeIYCMOTPEHHBIX TIPH PEIICHUH
POrpaMMoii MIPUKJIAHBIX 3a/1a4
JMCLMITINHBI HE u
BBIIIOJIHEHO WHTEpPIPETUPOBAThH
HoJTy4aeMble
pe3yabTaTh
OIIK-4 NI-2011K-4 oOyJaromuiics: He loOyJarommiics loOyuaromuiics loOyJaronmiics
2 rox IIpumeHsier 3HAeT 3HAYUTENBHOH  [IEMOHCTPHUpYET [TeMOHCTpUpyeT ITEMOHCTPHUPYET
YacTH HPOTPAMMHOTO  BHAHHS TOJBKO BHaHHE MaTepual BHAHHE OCHOBHBIX
MaTeMaTHICCKy MaTtepuana, Iioxo OCHOBHOTO [Teopun GYHKIHUIA MOHATUI U METOJI0B
10 CTaTUCTKY U OpUEHTHpPYETCSA B MaTepuaia TEOPUH  MHOTHX MEPEMEHHBIX [TEOPHU (YHKIHHA
BBITTOJIHACT MOHATUAX U METOJIaX (byHKLu/lf/'I MHOTHUX 158 MHOTHUX
OLIEHKY Teopuu QyHKIMH MepeMeHHbIX U Jll/l(b(bepeHuLlI/IaHBHbIX epeMeHHbIX U
MHTEPIIPETAIIIIO MHOTHX IEPEMEHHBIX U unq)q)epeHuI:IaﬂLHH YPaBHEHHIT; Teoprn nnq)q)epeHuI:Iaanm
mubdepeHnaIbHbIX X YpaBHEHHH; KPaTHBIX U X YpaBHEHHI;
NOJTyI€HHOI' O ypaBHEHHIl; Teopun TeOpMH KPaTHBIX M [KPMBOJUHEHHBIX T€OPHH KPATHBIX
pe3yibTaTa IPU | KpaTHBIX U KPUBOJIMHEHHBIX MHTErPaJIOB; TEOPHU |[KPUBOJIMHEHHBIX
penieHnn KPHUBOJIMHEHHBIX MHTErpajoB; TEOPUU [HUCIIOBBIX U MHTErpajgoB; TEOPUU




WHXCHEPHBIX U
Hay4YHO-
TEXHUYECKUX
3a1a4

HHTETPANOB; TEOPHU
YHCIIOBBIX
(YHKIHMOHATBHBIX
pSIOB, HE 3HAET
MIPaKTHKy TIPHUMECHEHHUS
MaTtepHaa, JoIycKaeT
CYIIIECTBEHHBIE
OIIMOKH

HE yMeeT
HCTIONB30BATh METOBI
U TIpUEMBI TEOPUU
(YHKIMI MHOTUX
TIepEeMEHHBIX H
nmddepeHIaTbHBIX
ypaBHEHUH; TeOpHI
KpaTHBIX U
KPUBOJIMHEMHBIX
HHTETPANOB; TEOPHU
YHCIIOBBIX U
(YHKIHOHATBHBIX
PSIOB, TOIyCKaeT
CYIIIECTBEHHBIE
OIIHMOKH, HEYBEPEHHO,
¢ GonpImmMMH
3aTPyAHCHUSIMA
BBIMONHSIET
CaMOCTOSITENIbHYIO
paboty, 6OJIBIINHCTBO
3aJaHHH,
MIPeTyCMOTPEHHBIX
MIpOrpaMMmon
JCLMIUTIHEL, HE
BBIIIOJTHEHO
oOyyarommiics: He
BJIafieeT HaBBIKAMU
TIPUMEHEHHS
MaTeMaTHIECKIX
3HAHUI U METOJIOB
Teopuu QYHKIUH
MHOTHUX NEPEMEHHBIX U
nuddepeHIaTbHBIX
YpaBHEHHUI; TEOPHH
KPaTHBIX U
KPUBOJIMHEHHBIX
HHTETPAIIOB; TEOPHH
YHCIIOBBIX U
(YHKIMOHATIBHBIX
PSLIOB TIPH peIICHUH
MIPUKJIATHBIX 337134,
JOIyCKaeT
CyIIECTBEHHBIE
OIIHOKH, C OONBIINMU
3aTPyAHCHUSIMA
BBITIOJTHSET
CaMOCTOSITENIbHYIO
paboTy, GONBIIMHCTBO
3aJaHui
HPEeIyCMOTPEHHBIX
porpaMmmon
JCIATUTIHBI HE
BBIIIOJTHEHO

MUCIIOBBIX U
(byHKIMOHATBHBIX
PAZOB , HO HE 3HAET
Ineranei, JOMycKaeT
HETOYHOCTH B
(bopMyIHpOBKax,
Hapymaer
ITOTHYeCKyI0
[OCIIe10BaTEILHOCT
b B M3JI0XKEHUH
[POrpaMMHOTO
MaTepuaia

B IIEJIOM
YCIIEIIHOE, HO HE
CHCTEMHOE YMCHHE
MIPUMEHATh
IIPUEMBI ¥ METOIbI
TeopHH GYHKIHUH
MHOTHX
MIEPEMEHHBIX U

i bepeHIHATBH
BIX YpaBHEHUIl;
TEOPUH KPaTHBIX U
KPHBOJIMHEWHBIX
HHTETPAJIOB;
TEOPHH YHCIIOBBIX
u
(yHKIHOHATBHBIX
PSIOB 11
penreHus yaeOHbIX
3a1a4y

B LIEJIOM
YCIIEIIHOE, HO He
CHCTEMHOE
BIIAJICHUE
HaBBIKAMH
MIPUMEHEHHS
MaTeMaTH4YeCKHX
3HAHUI U METOJIOB
Teopun QYHKIMH
MHOTHX
MIEPEMEHHBIX U
mddepeHaibH
bIX YpaBHEHMH;
TEOPHH KPATHBIX U
KPUBOJIMHEHHBIX
MHTETPaJIOB;
TEOPUH YUCIIOBBIX
"
(yHKIHOHATBHBIX
PSLIIOB TIpH
pelIeHun
NPUKJIaHBIX 33184

(byHKIIMOHAIBHBIX
PA10B a , He
lmomyckaer
CYILIECTBEHHBIX
HETOYHOCTEH

B IIEJIOM
yCIIENTHOE, HO
cozeprKamme
OT/ieNbHbIC
mpoOenel, yMeHHE
HIPUMEHATh
HPHEMBI U METOJBI
Teopuu QYHKIUH
MHOTHX
MIEPEMEHHBIX U
nuddepeHIaIbH
bIX YpaBHEHHUI;
TEOPHHU KPATHBIX U
KPUBOJMHENHBIX
HHTETrPaJoB;
TEOPUH YHCIIOBBIX
"
(QYHKIIMOHATBHBIX
PSIOB JUIS
penreHus: yaeOHbIX
3a1a4y

B LIEJIOM
YCIEIIHOE, HO
coieprKaliee
OTIENEHEIC
MpOOeITbl WITH
COIPOBOJKAIOIIEE
sl OTIENEHBIMU
oumMoKamMu
BIIAJICHHE
HaBBIKAMH
HNPHUMEHEHHS
MaTeMaTHYeCKUX
3HaHUH ¥ METOJIOB
Teopuu QYHKIUH
MHOTHX
HEPEMEHHBIX U
nuddepeHnnaibH
bIX YpaBHEHHUH;
TEOPHHU KPATHBIX U
KPHUBOJIMHEHHBIX
HHTETPAJIOB;
TEOPUH YHCIIOBBIX
"
(hyHKIMOHAIBHBIX
PSIOB IpH
pelIeHUN
NPHUKIIAIHBIX 32124

[IMCIIOBBIX
(byHKUIHMOHAIBHBIX
[PSITOB, MPAKTUKH
MpUMEHEHHS
MaTepHania,
MCYepIIBIBAIONIE 1
[OCIIeI0BaTeNbHO,
METKO ¥ JIOTHIHO
M3MaraeT MaTepuan,
XOPOIIIO
OpHEHTUPYETCS B
MaTepHane, He
BaTpyAHSETCS C
OTBETOM TIpH
BUION3MEHEHUH
BaJaHH
c(hOpMHUPOBAHHOE
yMeHHE
MIPUMEHATH
TIOHSITUS U METOJIBI
Teopuu QYHKIUH
MHOTHX
TIepEeMEHHBIX
nmuddepeHIaIbH
BIX YpaBHCHUI;
TEOpUH KPaTHBIX 1
KPUBOJIMHEHHBIX
HHTETPAJIOB;
TEOPUH YHCIIOBBIX
"
(YHKINOHATBHBIX
PsLIOB JUTS
perreHust yaeOHbIX
3amaq

YCIEIIHOE U
CHCTEMHOE
BIIaficHHE
HaBBIKAaMH
NpUMEHEHHS
MaTeMaTHYeCKHX
3HAHUIl U METOJIOB
TEOPHH YHKIHH
MHOTHUX
TIePEeMEHHBIX U
muddepeHaIbH
BIX YpaBHEHHUIA;
TEOPUH KPaTHBIX U
KPHBOJIMHEHHBIX
MHTETPAJIOB;
TEOPUH YHCIIOBBIX
"
(hyHKIMOHATBHBIX
PAIOB TIpH
pelIeHnu
NPUKIAJHBIX 337124
u
HHTEPIPETHPOBATh
HoJTy4aeMble
Ppe3yIIbTaThI




3. TunoBbie KOHTPOJIbHbIE 32/IaHUSI UJIH MHbIE MAaTePHUAJIbl, HE00OX0UMbIEe
JJI51 OLleHKH 3HAHUI, YMEeHH i, HABBIKOB M (MJIHM) ONBITA AeATeJIbHOCTH,
XapaKkTepu3yoIuX 3Tanbl (JOPMUPOBAHNSA KOMIIETEHIIHII B Npolecce
0CBOEHUsI 00pa30BaTeIbHOM MPOrPaMMbI

3.1. KontpoJsbHbie padoThl

Temamuxa KOHMPOAbHLIX pabdOm YCTAHABIMBAETCS B COOTBETCTBUH C
TEMAaTHKOU MPONJICHHOTO JICKIIMOHHOTO Kypca.
Konuuecmeo sapuanmos nis xaxaoro 3aganus — 20.

KonTtpoJuabnas padora Nel

13. B 3amauwax 13.1- 13.20 pemuts auddepeHmaibHble ypaBHEHUS IEPBOTO
MOpsIIKa:

13.1. y,:x+_8y; 13.2. xyy'=x*+y?; 13.3. y':u;
8Xx+y X—Yy
13.4. xy'+ xtgl=y; 13.5. xy'+ ylnl=0; 13.6. y’=l+sinl;
X X X X
13.7. xyy'=x*-y?; 13.8. (x—y)y'=2x+y;  13.9. xy'+yh?Y-o0;

X

13.10. xy'n Y =x+yhYL: 1311, xy'=y+2xctgy; 1312, y =X*2Y.
X X X 2X -y
13.13. xyy’ =2x% +y?; 13.14. x2y'=y? +xy+x?; 13.15. 2x+y)y' =x+2y;
2
13.16. y’=%+1/1—y—2; 13.17. (x=2y)y’=(x+y); 13.18. Xy’:y+3xsin%;
X
13.109. xy’=y+yln%; 13.20. (3x+y)y'=x+3y.
KourpoJuabHas padora Ne2

14. B 3amavax 14.1 — 14.20 HailTu YacTHOE peEHIEHUE OIHOPOIHOIO
mudepeHnanbHOTO  YpaBHEHHUST ~ BTOPOTO  TOpsiAKA €  MOCTOSHHBIMU
kod(dpureHTamMu, yJI0BICTBOPSIONICE 33 JaHHBIM HaYaIbHBIM YCIIOBUSIM:

14.1. y" —7y' + 10y = 0; y0)=2;  y'(0)=-1.
142,y + 2y +10y=0;  y(3)=0; y(3)=1

14.3. y" —6y' + 9y =0; y(0) =1, y' (0) =0.
14.4. y" +8y'+ 7y =0; y(0) = 2; y'(0) = 1.
145, y"+ 9y =0; yr) =0; y'(r)=-1
14.6. y" —7y' + 12y = 0; y(0) = 2; y'(0)=-2.
14.7. y" +9y" =0; y(©0)=1; y'(0)=-3.
14.8. y"—3y' + 2y =0; y(0) = 0; y'(0) = 1.
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14.9. y" —-5y" + 6y =0; y(0)=5; vy'(0)=0.

14.10. y" - 2y' + 5y = 0; y(0)=-1; y'(0)=0.
14.11. y" + 16y =0; yr)=-1;, y'(zm)=0.
14.12. y"+10y'+25y=0; y0)=1; vy'(0) =1
14.13. y"—6y' =0; y(0)=2; y'(0)=-2.
14.14. y" —4y' + 4y = 0; y(0)=1; y'(0)=3.

14.15. y" - 8y' + 15y = 0; y(0)=1; vy'(0)=-2
14.16. y" —4y' + 17y = 0; y(%) =0; y'(%) =1.

14.17. y"-2y' +y=0; y(1) =0; y'(1)=2
14.18. y"+y=0; y(r) =-1; y'(r) =-4.
14.19. y" -7y + 6y = 0; y(0) = 2; y'(0) = 0.

14.20. y" + 8y' + 16y = 0; y(0)=1; vy'(0)=0.

KonTpoabnas padora Ne3
B 3amauax 15.1 — 1520 mnaiith oOmiee pemieHue OJHOPOIHOTO
nuddepeHnaTbHOr0  YpaBHEHHST  BTOPOTO  IOpsiAKA € ITOCTOSTHHBIMU
ko3 unreHTamu:

15.1.y"-2y'=3x"+1 15.11. y" + 2y" =x°-3x +1
15.2. y" - 5y' + 6y = 2xe™ 15.12.y"- 5y'- 24y = (2x + 3)¢e"
15.3.y" + 8y' = (x-1)e™ 15.13. " - 2y’'- 3y = 8
15.4.y" - 6y’ + 8y = 3™ 15.14. y" + 2y’ - 3y =- 2¢™*
155.y"-2y"- 3y = xe™ 15.15. "+ 8y' = (x°+1) "
15.6.y" +y'- 2y = (x = 2)e™ 15.16. y" + 4y’ + 3y = -xe™
15.7.y" + 2y'- 8y = (3x+1)e™ 15.17.y"-2y"- 3y =(x + 2)e”
15.8.y"+ 7y' =2x* +x 15.18. y" + y' + 6y = 2(x — )™
15.9.y"-y" =8’ ¢" 15.19. y" - 4y" = 2x" = 3x +1
15.10. y" + 3y’ -10y = 2x°¢" 15.20. y" - 59" + 6y = 2xe™*
KonTpoabHas padora Ne4
B 3amanuax 9.2.1-9.2.20 HailTu npou3BOAHYIO OT (QyHKIUU Y B TOUKE Mo 10

—

HanpaBJICHUIO BeKTopa 2 !
9.2.1. U=x+In(z®+y*) Mg(211) a=-2

90202, U=Xy—y+z’ M,@5-2) a=2j-2K

—

923 u=x(ny-arctgz M, (-22-1) a=8i+4j+8k

924, u=h@-x*)+xy’z M,(L32) a=-i+2j-2k
925 u=x"-y’+2z My(2L2) a=i+2j+k
026 U=xy’z+3x’yz® M,(-112) a=i-2j+2k



907 U=Xy?z-hz-1 M,(112) a=5i-6j+2/5k
928 u=x3+,y*+z°  M,[5-34) QZT_E
929 U=YXy+v9-z® M,(LL0) g=—2?+27—k.

9.2.10. Us2X+y+y-arigz  Mo(@3-21) g-4i-3k

9.2.11. u=|n(x2+y2)+xyz, Mo(l;—l;z)’ 22

—T+5Z_
9212 u=z’+2arctg(x—y) M,(L2-1) a=i+2j-2k
X L
9.2.13. UENTT Mo(-43-1) a=5i+j-k

9.2.14. u=x’-arctg(y+2) M,(211) g=3_j)—4k_

=y? 5 - s —> —
9.2.15. Y +\/: Mo(L-21) a=2i-6]j+3k

0216 Y= -y*+q wm,a1-5) a-3
0.017 U=xX+2xy?+3yz2 M,(331) a=2

9218 U=X+yz+zx My(213) §=3T+4T+12E

9219 u=h(x*+y*+z%) Mo(L21) a=2i+4j+dk

z -> o - —
9.2.20. " THINTS Moon) a=i-2j+2k
KonrpoabHas padora NeS
B 3aganusix 3.1-3.20 Haiftu rpaguent GyHKIHE U B 3aaHHON TOUKE Mo U ero
JUTHHY.
u=Ix? +xy? +4z
931 3 , MO(Z;_Z;]-) . 9 32 u :tgx+ Zy2 +\/E’
T
My (=331
(3 ).
27 ..
9.3.3 u=sin X—2-z-tgy—3z° MO(?’O’_Z)_ 9. 3.4 u=In(x? +y?)+zy
M, (32,-2) )
9.35. U=xy+Inz) M523 936 U=Xyz-3[y+27°
M, (L41)
937, Usmhy+yzrnd  Mo(-22) 038 u=eT My(4-35)
-ﬂ--ﬂ.
039, u=xtgzr2cosy 03T 0.3.10. U=37 -7V M, (236)
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9.3.11, U=2¢Y+yz—x®  Mo(-182) 031p =Mk -2|+myz

Mo(2:2-1)
9.3.13. U=2y22—esz’y2’ M, (3-32) 9.3.14, U=tgy+xcosz—4x*
T
M0(1’3'2)_
0.3.15. U=X*+Y" -y'Z’ Mo (34D 0.3.16. U=VXty+z+3zy’
M,(3;2;4)
9.3.17. U:exty“ﬂ/xz—?», Mo(-2:2-2) 9.3.18. U=y -ctgx—6sinz.
mo T
MO(Z’LB)_
9.3.19. u=(xX’+y*+z°)-2xz  M,(-L2-1) 9.3.20. u=4y*x+x2% +.Jyz
My (2,-2,-2)

KonTpoabHasi padora Ne6

B 3aganusx 9.4.1-9.4.20 HaiiTi KCTpeMyM 3aJaHHON (PYHKITUH.

9.4.1. Z=X +Xxy+y -3x-6y-1 9042 2=3"-2xy+y’-2x-2y+3
943, 2=2x"+xy—y’-Tx+5y+2 044  2=x"-3xy—y’-2x+6y+1
9.45 ~ Z=3"+xy-6y" -6x-y+9 94.6 2=X -3xy+2y’—-4x+6y-11
047  2=4x"-2xy+y’-2x-4y+3 048  2=05X"+xy+y’ —x-2y+8
9.4.9. 2=8x°—xy+2y’-16x+y-1 0.4.10. Z=2x*—2xy+3y” +2x-16y+3
9411, 2=-2 +6xy—y’ ~14x+5 0.4.12. 2=2X"+3xy—y? -2x+7y+7
04.13 2=-3x*+10xy—2y*-26x+18y -1 g 414 Z=3x*-2xy+2y*+18x+8y -1
0.4.15 2=-3x"—-8xy+5y’ +4x+26y+3 0.4.16. 2=2x* —2xy—3y® +8x+10y-9
9.4.17. 2=5%" +2xy—-3y” ~18x-10y +4 0.4.18.2=-7x* +2xy—5y* —34x+34y +5_

0419 2=2x"+2xy-3y’-10x+16y-7  g490 Z=2x*-Xxy+3y’-2x-1ly+11

KonTpoabnas padora Ne7
B 3apanusax 16.1-16.20 npuMeHUTH KIIACCUYECKOE OMPEACICHNE BEPOSITHOCTH:

16.1.B smuke 100 neraneit, uz Hux 10 OpakoBanHbiXx. Haynauy uzBiedeHb 3
nerand. HallTu BepoOATHOCTh, YTO CpeAM U3BICUYEHHBIX JeTaiedt 1) Her
OpaKoBaHHBIX; 2) HET TOJIHBIX.

16.2. Komuccusi mo Ka4ecTBy pa3 B MecsI] MPOBEPSET Ka4eCTBO MPOIYKTOB B
nByXx n3 20 mMara3mHOB, CpeAH KOTOPHIX JiBa MpuHAIexkat dpupme «3aps». Haitu
BEPOSITHOCTh TOTO, YTO B TeYeHHE Mecsma 1) 06a oHM OymyT MpoBEpeHbI; 2) HU
OJIMH W3 HUX HE OyJeT MpOoBEpEH.
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16.3. B 6purage 8 paboumx, cpean KOTOPBIX 2 >KEHIIUHBI. {151 BBIOTHEHUS
paboTbl MO TaleabHBIM HOMEpaM Hayaady oToOpaHbl 5 4enoBek. Haiitu
BEPOSITHOCTh TOI'O, YTO CPEIU HUX |) HE OKaXKeTCs KEHIIMH; 2) OKaxyTcs o0e
YKEHITUHBI.

16.4. B smuke 50 apOy3oB, npudeM 10 U3 HUX SBISIOTCS HEKOHIUIIMOHHBIMH.
HaiiTu BeposiTHOCTH TOTrO, YTO B3AThle Hayjgady 2 apOy3a OKaxyTcs
1 )KOHTMIIMOHHBIMHU; 2) HEKOHIUITMOHHBIMHU.

16.5. B xop3une 20 swil, cpeny KOTOPBIX 3 UCIIOpUYeHHBIX. Haynady BeIOuparoT
5 auil. HailTu BEpOSITHOCTH TOTO, YTO CPer HUX 1) HET UCHOPUYEHHBIX; 2) TOJIBKO
OJIHO UCIIOPYEHHOE.

16.6. JIuaus snexktponepenayu, niuuHor 20 KM, coeauHsomas myHKTH A u B,
nopBaJlach B HEM3BECTHOM MecTe. HallTh BepOsSITHOCTh TOr0, YTO OHA MOPBajach
He gainee yeM 1) B 1,5 km oT nyHkTa B; 2) B 2 kM OT myHKTa A.

16.7. B xo3zsiicTBe uMeeTcsi 8 TPaKTOpPOB, MPUYEM 5 M3 HUX HAa TYCEHUYHOM
xony. HalTu BeposSTHOCTb, 4YTO B HayJady BBIOpAHHBIH MOMEHT U3 TpPEX
paboTaMMX TPAKTOPOB 1) OMH HA TYCEHUYHOM XOJ1y, & OCTaJIbHbIE KOJIECHBIE; 2)
BCE I'YyCEHUYHBIE.

16.8. I'py3oBasi mamirHa NepeBO3UT 3€pHO OT TpEX KOMOaWHOB. 3a CMEHY OHa
caenana 5 peiicoB oT nmepBoro kombOaiiHa, 4 oT BTOporo u 3 ot Tpethero? Haiitu
YaCTOCTH MEPEBO30K OT KaX/10ro KomoaiiHa?

16.9. Habupass momep Temedona, aOOHEHT 3a0bUT JBE MOCIACAHHWE MHQPHI,
KOTOpble OH HaOpan Hayraj. HaliTu BepOATHOCTh, TOTO, YTO OyIQyT HaOpaHbI
HYy’KHbIEe HU(pbI. KakoBa BEpOSTHOCTH TOTO, UTO OYIyT HAOpaHbI HY>KHbIE LIU(PBHI,
€CJIM U3BECTHO, YTO LIU(PPHI AOJKHBI OBITh PA3IUYHBIMU?

16.10. ITo maHHBIM MHOTOJIETHUX HAOJIOJCHWA B JAaHHOM paiiOHE YHCIIO
JOK]ITMBBIX AHEW B OKTAOpe paBHO 15. HaliTu BEpOATHOCTH TOrO, 4TO 1) MepBoro
OKTSIOpst Oy/IEeT SICHBIN JIEHB; 2) MEPBOTr0 OKTAOPS OyJeT AOXKb; 3) MepBhIE JABA JTHS
B OKTAOpe OyAyT SICHBIMU?

16.11. M3 10 akuuonepHsix obOmiectTB (AO) Tpu sBISIOTCS OaHKpOTaMHU.
['paxxganua npuoOpén mo oxaHou akiuu 4eThipéx AQO. Haiftu BEepOATHOCTH TOTO,
YTO CpPelM KYIUICHHBIX akIuil 1) HeT akiuii 0aHKPOTOB; 2) O/IHA aKius OaHKPOTA.

16.12. Haiitu BepoATHOCTH TOTO, 4TO 1) mpu OpocaHuM OAHOW HUTPATLHOMN
KocTu (KyOWKa) BBIMAJAET HEYETHOE YHCIO OYKOB; 2) IpH OpocaHUU ABYX
UTPAIBHBIX KOCTEH BBIMAACT B CyMME 5 OUKOB.

16.13. B xaure 105 crpanui. HaiiTu BEpoATHOCTH TOTO, YTO HYXHas (hopMmyiia
HaxXOJUTCS HA CTpaHUIIe, KOTopasi OKaHuuBaeTcs uudpoii 1) 1; 2) 6.

16.14. Jlns moceBa 3arorToBiieHa cMmech, coctosmas u3 100r Oemoi, 300r
nBetHort u 600r uy€pHoif ¢aconu. HalTu BEpOSITHOCTH TOTO, YTO Hayaady
otoOpaHHOe 3epHO 1) Oemnoe; 2) uépHoe.

16.15. Ha cknan noctynmio 100 sSmuKoB OrypIioB OT ABYX Opurai, npu4yéM oT
nepBoil noctynuio 40 smukoB. HailTh BEpOsSTHOCTH TOTO, YTO M3 JABYX HayJady
BBIOpAHHBIX SAMUKOB 1) o0a TMOCTynmuiaum OT TepBoM Opuransl; 1) oT mepBoii
Opuraapl TOCTYIWI OJIUH SIITUK.
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16.16. [{ns o3enenenus myctoips 3aBe3nu 150 caxenues aepeBbeB. Cpeau HUX
40 tomnoueit, 40 kn€nos, 50 cocen 20 ene. HaliTu BEpOSTHOCTH TOTO, UTO MIEPBOE
HayTraJ BEIOpaHHOE /IS TOCAJKU AEPEBO OKaXKeTCs 1) XBOWHBIM; 2) TUCTBEHHBIM.

16.17. Cpenu 200 amiyn, OpOBEPEHHBIX Ha T€PMETUYHOCTh, OKa3aloch 3 C
TpemmHaMu. HaliTh OTHOCUTENIbHYIO YacTOTYy MOSIBJIEHUSI ammya 1) ¢ TpenmHamu;
2) 6e3 TpeIIuH.

16.18. OnbITHBIN y4acToOK uMeeT (Gopmy MpsIMOYroJIbHUKA CO cTopoHamu 50 M
u 100m. ITox nmenniy Oputa BeiaeneHa miomans 100 k8. M. KakoBa BEpOATHOCTS,
YTO B JAHHOM MECTE YYacTKa MMOCEsHa MIIEHUIA.

16.19. 3a Opuramoii ObBUTM 3aKpPEIUICHBI S5 TPHUIETHBIX W 7 HABECHBIX
KyJlbTUBAaTOpOB. KakoBa BEpOSATHOCTh, YTO M3 TPEX HayJady BBIOPAaHHBIX
KyJbTUBAaTOPOB 1)0JMH HaBECHOM; 2) IBa HABECHBIX.

16.20. B xossiictBe u3 15 TpakTopoB He oTpeMoHTHpoBaHO 3. Haiitu
BEPOSITHOCTh TOTO, YTO M3 TSTH BBIOpAHHBIX Hayraj 1) Bce UCIpPaBHBI, 2) OJUH
HEHUCIPaBEH.

KonTpoabHasi padora Ne§
17. B 3aganusix 17.1-17.20 npuMeHUTh HOPMYIIBI CIIOKEHUS M YMHOXKCHUS
BEPOSITHOCTEM:

17.1. I1pu U3roTOBICHUH HEKOTOPOTO M3/eNus Opak cocTaBiseT 2% oT 0011ero
KoysmuecTBa. M3 umcna romHesix uzgenuii 90% COCTABISAIOT WM3AEIUS MNEPBOTO
copra. HaliTu BepOATHOCTh TOTO, YTO HayJady B3ATO€ H3jeine OyAeT MEepBOro
coprTa.

17.2. B TpakTopHOii Opurame pabotaloT 3 TpakTOopa OJHOH MapKH.
BeposiTHOCTH TOro, 4TO KaxAbli U3 HUX Oyaer paborarh Oe3 BMeIIATEIbCTBA
MexaHuka, paBHa 0,96. Haiitu BeposTHOCTh TOro, 4ro 1) Bce TpakTOpbl HE
noTpe0yeT BMENIAaTeNbCTBA MEXaHWKa; 2) XOTsA Obl OJMH TPAKTOp MOTpeOyeT
BHUMAaHHS MEXaHHKA.

17.3. B xop3une Haxomutcs 10 sui, cpeny KOTOPHIX 3 MITYKHW UCIIOPYCHHBIE.
[TepBoe pa3OuToe AUIO OKa3aloCh HEKaueCTBEHHbIM. KakoBa BEpOSTHOCTH TOTO,
YTO BTOPOE HayTaJ pa30UTOE M0 Oy1eT KaueCTBEHHBIM.

17.4. BeposiTHOCTh TMpaBUIBLHOTO OQopMiIeHUS cuéra Ha MPEANPUITHU
cocrasisiet 0,95. Bo Bpemst ayTuTOPCKOM MpOBEpKU ObLIN B3STHI 1Ba cuéTta. Haittu
BEPOSITHOCTh TOro, 4To 1) o0a cuéra odopMIIeHbI MPaBUIBHO; 2) XOTS Obl OJUH
cu€T 0(hOpMIIEH HEMTPaBUIIBHO.

17.5. Ins curHanuzaiuu o0 aBapuM YCTaHOBJIEHBI 2 HE3aBUCUMO PabOTaIOIINX
CUTHaNuM3aTopa. BeposTHOCTH TOro, 4YTO TpU aBapuu CcpabOTaeT MEePBBIM
curHanm3arop paBHa 0,95, a gis BTOporo sta BeposATHOCTh paBHa 0,9. Haiitu
BEpOSITHOCTb, 4YTO NpH aBapuu cpabortaeT 1) XoTa Obl OAMH CUTHAIM3ATOpP; 2)00a
CUTHAJIA3aTOpA.

17.6. B MacTepckoii 10 peMOHTY CEIbXO3WHBEHTapsi UMEETCS TPH PE3EPBHBIX
ANEKTpoABUTATENS. [ KaKIO0ro M3 HHUX BEPOSTHOCTH TOTrO, YTO B JIAHHBIN
MOMEHT 3JIEKTPOJBUrarenab BKIOYEH paBHa 0,2. HaliTh BeposITHOCTH TOrO, YTO,

15



YTO B JAHHBII MOMEHT W3 YMCJIa PE3EPBHBIX 1) BCE ABUTraTENM BKIIIOYEHBI; 2)
BKJIFOUEH XOTsI Obl OJIMH JABUTATEIb.

17.7. BepossiTHOCTH TOT0, 4YTO KOMOalH Ha yOOpKe MIIeHUIbI OyJeT padoTaTh
0e3 mojoMok, paBHa 0,8. BeposTHOCTh 6€30TKa3HON pabOThl aBTOMAIIMHBI paBHA
0,85. Haiitu BeposiTHOCTH TOTO, 4TO yOOpKa OyAeT mpou3BefeHa 0e3 OCTaHOBOK
13-3a MOJIOMOK.

17.8. Jlns mocaaku 3aroToBWiauM Tpu copra kaprtodens. I[lepBoro copta
3aroroBuin S00kr, Broporo — 300kr u tperbero — 200 kr. KakoBa BEpOSATHOCTH
TOT0, YTO HayJauyy BbIOpaHHBIN KIyOeHb 1100 mepBoro, 1u00 BTOpOro copra’?

17.9. B xuure 100 crpanui. KakoBa BeposITHOCTB TOTO, YTO HyXHas Gopmyia
HAXOJUTCS HA CTPAHMIIE, HOMEP KOTOPOU OyneT KpaTHbIM 4 uiu 57

17.10. Ilaptus cemsH, cocrosimas u3 10 MEMIKOB, MPUHUMAETCS, €CIU TpHU
MPOBEpKE CEMSH U3 BBIOPAaHHBIX Haymady JBYX MEIIKOB OHHM OKaXKyTCS
YIOBIETBOPSIOIIMMU ~ CTaHAapTy. HailTh BeposATHOCTh, MNPUEMKU MaApPTHUH,
coJiepKalllel B YeThIPEX MEIIKaX HECTaHIapTHBIE CEMEHA.

17.11. Jlns mnonuBa ydyacTKa BOJa TIOCTaBJISETCS JBYMsSI HAaCOCaMHU.
BepositHocTh Gecriepe0oitHON paboThl B TEYEHHUE CMEHBI JJI OJHOTO U3 HUX paBHA
0,9, a nst qpyroro — 0,85. HaliTu BeposSITHOCTH TOTO, YTO B TE€YCHUE CMEHBI OYIyT
paboTtath 1) 06a Hacoca; 2) XOTs Obl OJIUH U3 HUX.

17.12. BepositHOoCcTh ycTaHOBieHHs B (CapaTOBCKOW 00JIaCTH YCTOWYUBOTO
cHexxHoro nokposa 70 10 Hos0ps paBHa 0,2. HaliTu BEpOATHOCTH TOTO, YTO ABa
rozia noapsa ¢ 10 HosIOpsi B 00J1aCTH YCTAHOBUTCS YCTOMYMBBIA CHEKHBII OKPOB.

17.13. TlaxoTHBI arperaT COCTOMT M3 TpakTOpa W Iutyra. BeposTHOCTH
0€30CTaHOBOYHOM PabOTHl TpaKTOpa B T€UeHHUE CMEHBbI paBHa (0,9, a BEpOSITHOCTh
nojgoMku 1iyra pasHa 0,15. HaliTu BEpOSITHOCTH TOrO, YTO B TEYEHHE CMEHBI
arperat OyzeT padoTarh 0€3 OCTAHOBOK M3-3a MOJOMOK.

17.14. B 3epHOXpaHWIHUIIE MOCTYMAET 3€PHO OT ABYX XO03iMCTB. B TeueHue
CMEHBI OT IEPBOTr0 XO3sicTBa moctynaeT 12 aBToMamivH, a OT BTOporo — 15.
KakoBa BepOSTHOCTH TOTO, YTO MPHUOBIBIINE MOJPSA ABE MAIIWHBI MIPUHAIJICKAT
BTOPOMY XO3SICTBY?

17.15. B crage u3 30 >XMBOTHBIX OJHOM MOPOJBI OKa3ajaoch 5 0€3 MPUBUBKHU.
Haynauy BbIOMparoT JByX KHUBOTHBIX. KakoBa BeposITHOCTb, YTO OHHU 00a
MPUBUTHIE?

17.16. YcranoBieHo, 4uTo 5% S0JOK AAaHHOW TApPTHHM TOPAKEHBI IMAPIION.
KakoBa BeposSITHOCTB, UTO 2 510J10Ka, BEIOpAHHBIC U3 HUX HayTral, 3I0POBBIC?

17.17. Tlpu moAroTOBKE CEMsSIH K IOCEBY YCTAHOBJIEHO, UYTO MOBPEXKIEHHbBIE
cemeHa cocTaBISItOT 5%. JIs HeabIlx ceMsiH BCXOXKeCTh cocTaBiisieT 85%. Kakopa
BEPOSITHOCTb, YTO U3 HayJauy B3SITOTO 3€pHA BbIPACTET pacTeHUe?

17.18. Cpenu 1000 nmoyaTKoB KyKypy3bl, 3arOTOBIEHHON Ha cemeHa, 400 mTyk
umeroT Maccy menee 250 r; 300 mtyk — 6osee 250 r, HO MeHee 275T; oCTaIbHbBIC
UMEIOT Maccy Oonbinyto 275tr. KakoBa BEepOSITHOCTH TOTO, YTO Macca Hayraj
B3SITOTO TIOYaTKa OKaxkercs 6osee 250 17
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17.19. Ha pensnke B moceBax mieHUIB 95% 370pOBBIX pacTeHmid. BeiouparoT
nBa pacteHus. OnpenenuTb BEpOSTHOCTh TOTO, YTO CPEIU HHUX XOTA Obl OJHO
OKa)ETCs 3/I0POBbIM?

17.20 .B temnmiyy 3aBe3au TpU copTa yaoOpeHuil: 15 makeToB aMMHaYHOM
cenutpbl, 10 mMakeToB MOYEBUHBI W S5 MAKETOB KaJlbLIMEBOW cenuTpbl. Hailtu
BEPOSITHOCTh TOTO, YTO HayJ/layy BBIOPAHHBIA MaKeT OKaXKETCs MOYEBUHON WITU
AMMHUAYHOU CEJTUTPOU.

Kountpoabnas padora Ne9
B 3aganusax 18.1-18.20 npumenuTs (hopMyIbl IOTHON BeposiTHOCTH U baiieca:

18.1. JIBoe pabouymx H3TOTOBWJIM IO OJMHAKOBOMY KOJIMYECTBY JCTAJICH.
BeposTHOCTh M3rOTOBJICHUST OpaKOBaHHOW JETaNH JJIs TIEPBOrO pabouyero paBHa
0,1, a mig BToporo - 0,15. HaiiTu BEpOSTHOCTH TOTO, UTO B35ITasl HAyraj JCTAJIb
OKaxkeTcsl rogHoil. HailTu BEpOSATHOCTH TOTO, YTO TOAHAs AETalb W3rOTOBJIEHA
MEPBBIM PabOUUM.

18.2. 3aroToBiieHbI ceMeHa TPEX COPTOB MIIEHUIIbI, IPUYEM CEMEHA MEPBOTO
copta cocTaBisitoT 50%, Broporo — 30%, u tperbero 20%. BeposTHOCTH TOTO, UTO
U3 3€pHA BBIPACTET KOJOC, coaepkamuii He MeHee 50 3€peH, paBHA IJid IEPBOTO
copta 0,8, mia Broporo- 0,7 u mns tperbero 0,6. Haynmauy coOpaHHBII KoJOC
conepxut 6oiee 50 3épeH. KakoBa BeposITHOCTb, UTO OH BBIPOC U3 3€pHA BTOPOTO
coprTa.

18.3. [etanu Ha cOOPKY IUTyra MOCTYHalOT U3 ABYX 11eX0B: 70% u3 mepBoro
nexa, u3 Broporo — 30%. Cpenu pgeraneit meporo 1mexa 10% Opaka, cpenu
neraneil Broporo nexa 5% Opaka. KakoBa BeposSITHOCTh TOTO, YTO BbIOpaHHas
roJiHasl IeTaJib U3rOTOBJICHA BO BTOPOM I1iexe?

18.4. Jlns mocanku 3arOTOBWJIM CEMEHa JByX copToB orypmos: 40% copra
«Konkypen» u 60% copra «Hexenckuit». Bcexoxects copra «KoHKypeHT»
coctaBisier 80%, copra «Hexenckuit» — 85%. IlocaxkeHHOEe cemsi TPOPOCIIO.
KakoBa BEpOSITHOCTB TOTO, UTO MPOPOCIIo cems copTa «KoHKypeHT»?

18.5. Jlnsa nocaaku 3arotoBuin 70 caxenieB s10710HU U 30 ca)XeHIIEB TPYIIIH.
CranmapTHBIC CaXEHIBI Cpead S0J0HB cocTaBisaoT 80%, cpeau rpymr 85%.
KakoBa BEpOSITHOCTh, UTO HayZady B3ATbI CaKEHEI] CTaHAAPTHBIN?

18.6. Ilome BcmaxaHo TpeMsi arperataMu, COCTOSAIIMMH U3 TpakTopa H
KOMIUIEKTa TUTYroB. IIpoW3BOAMTENHHOCTh TIEPBOrO arperara OoJbIle, YeM
BTOporo B 2 pas3a. [Ipou3BOAMTENBHOCT, TPETHETO arperara paBHa
MPOU3BOJIUTEIIBHOCTH TIEPBBIX JIBYX BMECTE B3SIThIX. BEpOSTHOCTH BCHAIKKA Ha
3aIaHHYI0 TIyOUHY JjIsl miepBoro arperarta coctasisier 0,9, mist Broporo- 0,95 u
st Tpetbero —0,8. beul oOHapykeH Opak B maxore. KakoBa BEpOSTHOCTH TOTO,
YTO OH OBUI IONYIIEH NMpH padoTe mepBoro arperara’?

18.7. B mMaraswH TOCTYMAIOT 3JIEKTPOJIAMIIbl, H3TOTOBJICHHBIE HAa JBYX
3aBoJaX, HpUYEM MEpBBIM 3aBoj mocraBimsieT 60%  or 00mero KoJaudecTBa
anextponami. [Ipoaykiusa nepBoro 3aBoaa comepxut 10% Opaxka, Broporo — 15%.
KakoBa BepoOsSTHOCTb TOTO, UTO KYIUICHHAs B Mara3uHe CTaHJapTHas JamIia
M3rOTOBJIEHA Ha BTOPOM 3aBo/ie?
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18.8. Ha cOopky TtpakTOopa mOCTymaroT  J€Tald OT TPEX CTAHKOB,
MPOU3BOAUTENILHOCTh KOTOPBIX OTHOocHuTcs Kak 1:2:3. Ilpuuém Opak cocraBisieT
718 HUX cooTBeTcTBEHHO 1%; 1,5%; 0,5%. B3dras Hayraa aeranb oOkas3ajaach
rojHoi. HailTu BEposSITHOCTh TOTO, YTO OHA U3TOTOBJIEHA HA BTOPOM CTaHKE.

18.9. lns mocagku Ha ONBITHOM YYacTKE 3arOoTOBWJIM CEMEHa TPEX COPTOB
MIIEHUIBI, TPUYEM TiepBoro coprta 3arotoBwin 200r, Broporo 300r u TpeThero —
500r. BexoxkecTh ceMsiH cocTaBiaseT cooTBeTcTBEHHO 90%, 85%, 80%. Haiitu
BEPOSITHOCTh TOT'0, YTO HAYTaJl B3SITOE 3€PHO NPOPACTET.

18.10. B kaxxmoii u3 AByX ypH coaepxurcs 6 u€pHbIX u 4 Oenbix mapos. U3
MEPBOM YpPHBI HAyJladyy W3BJICYEH OJIMH IIAPp W IEPENOXKEH BO BTOpyro. Hautu
BEPOSATHOCTh TOTO, YTO II1Ap, U3BJICYEHHBIN U3 BTOPON YPHBI, OKAKETCSI YEPHBIM.

18.11. B kax0if U3 IByX YpH coaepkutcs 7 OenblX U TpH 4€pHBIX mapa. U3
BTOPOW YpHBI HayJady H3BJICUYEH OJIMH IIAp W IMEPENIOKEH B mepByro. Haltu
BEPOSITHOCTD, YTO IIAP, U3BJICUEHHBIN U3 MEPBON YPHBI, OKAKETCS OCIbIM.

18.12. TlpubGop moxeT paboTaTh B JABYX pEKUMax: HOPMAJIbHOM U
ycwieHHOM. B HopMansHOM peskume oH paboraet 80% BpeMeHH, a B YCUIICHHOM —
20%. BeposiTHOCTD BbIXOJa MpUOOpa M3 CTPOS B TEUECHUE CMEHBI B HOPMAILHOM
pexume paBHa 0,1, a B ycunennom — 0,7. Haiftu BeposITHOCTh TOT0, UTO MIPUOOP B
TEUEHHUE CMEHBI HE BBIUIET U3 CTPOSI.

18.13. OnHy W Ty K€ ONEpalMIo BBIMOJHAIOT paboune 3-ro, 4-ro u 5-r0
pa3psoB, MPOU3BOJIUTEIBHOCTA KOTOPBIX OTHOcATCS Kak 2:3:5. Ilpum sTOM
pabouue 5-ro paspsga gomyckator 2% Opaka, 4-ro — 3%, a 3-ro — 5%. Ilpu
IIPOBEpPKE JETallb OKa3ajdach OpakoBaHHOW. KakoBa BEpOSATHOCTH TOro, 4ro €€
M3TOTOBWII pabouuii 5-ro paspsiaa?

18.14. Ha MOI0YHBIN 3aBOJ €KETHEBHO MOCTYIaeT MOJIOKO C ABYX (epm: 70
¢basr ¢ nepoit 1 30 — co BTOpoi. BepossTHOCTH TOro, 4TO KMPHOCTh MOJIOKa HE
Huxe 4% s nponaykiuu nepBod gepmbl paBha 0,75, a mis Bropor — 0,8. B
Hay/nady BbIOpaHHOW ¢sire MOJIOKO cojepkano >kupa Oonee 4%. Kakxosa
BEPOSITHOCTH TOTO, YTO (hIIsira MOCTyNuIa cO BTOpor (hepMbI?

18.15. B unkyOaTtop 3anoxunu siiina nByx coptoB. IlepBoro copra — 80%,
BTOpOoro — 20%. BeposiTHOCTH TOro, 4TO M3 siila MEPBOr0 COPTa BBLTYHUTCS
uplIéHok, paBHa 0,95, a nnsa Broporo — 0,8. KakoBa BEpOsSITHOCTH TOTO, YTO
HayJady B3AThI{ LBIIIEHOK BBUTYIIUJICS U3 siiilla BTOPOTO copTa?

18.16. Tpoe paboumMx W3TOTABIMBAIOT OJAWHAKOBBLIC IETATW: TEPBBIM — 12,
BTOpOoil — 15, a Tpetuit 18 mTyk B AeHb. BeposSTHOCTH TOro, 4ro J€Tallb,
M3TOTOBJICHHAs TIEPBBIM MacTepoMm, OyzieT ctangapTHou paBHa 0,95, BTopsim - 0,9,
a tperbuM — 0,85. Haynmauy B3siTasg neranp okaszanach craHaapTHol. Kakosa
BEPOSITHOCTh, YTO OHA U3TOTOBJIEHA BTOPBIM padbouum?

18.17. A3oTHble yAOoOpeHUs MOCTYNAOT Ha CKJIaJ X035HUCTBA U3 MMYHKTOB A U
B, npuuém u3 nynkTta A B 2 pasa Oosblie, yeM u3 myHkTa B. BepostHoCTh TOTO,
YTO yA0OpEHUs U3 MyHKTa A yIOBJIETBOPSIOT cTaHAapTy paBHa 0,8, a u3 nmyHkra B
— 0,75. Haiitu BEpOSATHOCTH TOTO, YTO B3SATOC JJIA MPOOBI HA CKIaAe XO3siCTBa
y10OpeHue yAOBIETBOPSAET CTAaHIAPTY.
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18.18. Tpu Opuramsl BO3SIT Ha COPTHPOBKY KapTodenb. IlepBas Opurama
cnana 35% kaprodens, Bropas — 45%, Tpetbs — 20%. J0as HEKOHIUIIMOHHOTO
kaptodens u3 nepBoi 6puraasl cocrasiset 0,04, sropoit — 0,06, Tperweit — 0,03.
HaiiTu BEpOATHOCT, TOro, 4YTO B3ATHIM Haynayy KIyO€Hb OKaMeTcs
KOHJUIIMOHHBIM U YOpaH MepBoil Opuramou.

18.19. MUsznmenue mpoBepsieTcss Ha CTaHIAPTHOCTH OJHUM M3  JIBYX
KOHTpon€EpOoB. IlepBbiit 3 HUX nposepser 60% wuzaennili. BeposAsTHOCT TOro, 4TO
CTaHJApTHOE M3ZeNHue OylneT MPU3HAHO CTAHJIAPTHBIM, JUISl MIEPBOrO KOHTPOJIEpA
paBHa 0,95, nns Broporo — 0,98. CranmapTHoe u3le/Me MPU MPOBEPKE ObLIO
MPU3HAHO CTaHAApTHBIM. HallTh BEpOATHOCTH TOTO, YTO 3TO H3JCIHE MPOBEPUII
BTOPOU KOHTPOJIED.

18.20. BeposatHoctu TOTO, yTO BO BpeMs paboTsl DBM mpouzoiinér coboii B
ONEPATUBHOM IIaMSATH W OCTaJbHBIX YCTPOMCTBAaX, OTHOCATCA Kak 4:6.
BepositTHocTh 00HapykeHHsi cOosi B omeparuBHoi mnamstd paBHa 0,8, a B
ocTalibHBIX ycTpoiicTBax — 0,9. HaliTu BepOSTHOCTH TOTrO, YTO BO3HUKIIUN COOM
OyzeT oOHapyKEH.

KonTpoabnas padora Nel(

B 3aganusx 19.1-19.20 coctaBuTh 3aKOH pacnpeieNieHus], ONPEAEIUTh YUCIOBBIE
XapaKTEPUCTUKN JUCKPETHOM CIIy4YalHOM BEJINYNHBI:

19.1. OxoTHuK, WMeIMMA 4 maTpoHa, CTPEIsIeT B IEIb J0 IEPBOTO
NOMaJaHMs WM TIOKa HE M3PAcXOyeT MaTpoHbl. BeposTHOCTh monafgaHus B LENb
npu kaxzaom BeicTpene 0,25. CocTaBuUTh 3aKOH pPaCIpPEACIICHUS CIy4alHOU
BEJIMYMHBI X — YHCIIAa U3PACXOJOBAHHBIX MATPOHOB.

19.2. Mosneta OpoiieHna Tpu pasa. CiydaitHas BenmuyrHa X — YUCIO MOSBICHUS
repba. Hamucate 3akoH pacnpeneneHus W TOCTPOUTh  MHOTOYTOJIBHHK
pacnpenesieHus CIy4alnHOM BEJTUYHUHBI X.

19.3. CocTaBuTh 3aKOH pacmlpeeieHus] TMOMNagaHus B 1eJdb MPU YEThIPEX
BBICTpENAX, €CJIM BEPOATHOCTh MOMAJAaHus IpU OAHOM BeIcTpee 0,25.

19.4. JIa cTpenka aenaroT MO OJHOMY BBICTpENy B MHIIICHb. BeposaTHOCTH
nonajgaHvs B Hee nepBbIM cTpeiakoM pasHa 0,5, BTopeiM — 0,4. CocTaBuTh 3aKOH
YHCIIa ONaJaHuil B MUIIICHb.

19.5. BeposiTHOCTH TOr0, 4TO0 B OMONMOTEKE HEOOXOIMMAasl CTYIAEHTY KHWra
cBoOonHa, paBHa 0,3. CocTaBUThb 3aKOH paclpejeieHus 4ucia OUOIHOTEK,
KOTOPbIE TIOCETUT CTY/ACHT, €CIIU B TOPOJIE YEThIpE OUOINOTEKH.

19.6. HeszaBucumbie ciydailHple BENWYMHBI X U Y 3a7aHbl CIEAYIOLIUMU
3aKOHAMM PaCIpeeIICHUS:

X [0 2 S Y |1 2 4 5
p 10,15 10,25/|0,6 p |01 0,35[0,15|0,4

CocTaBuTh 3aKOHBI cly4alHbIX BemunH X + Y, XV, 0,5VY.
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19.7. HeszaBucumbie Ciy4ailHbie BETWYMHBI X W Y 3a7aHbl CIEIYIONAMU
3aKOHaMU paclpeaeICHuUs
X 0 2 4 6 Y -1 1 3 |5
p 01 (0,2 |03 (04 p 0,2 0,3 0, /0,2
3

CocTaBuTh 3aKOHBI pacnpeesieHus CIydyaHbixX BennuuH X + Y, XV,
19.8. QuckpeTHas cny4aitHas BenrurHa X 3a/laHa 3aKOHOM pacpe/Ie/ICHUs:

X 3 5 7 10
p 0,2 0,1 0,4 0,3

Haiitu QyHkimio pacnpeneneHus: 3TOM Ciy4ailHOW BEJIMYMHBI U MOCTPOUTH €€

rpaduk.
19.9. TuckpeTHas cay4aiiHas BenrunHa X 3a/1aHa 3aKOHOM pacTpe/IeIICHUS:

X 1 2 3 4 3)
P 0,1 0,2 0,1 0,2 0,4
Haiitu dyHkumio pacnpeenenus 3Toi Ciry4ailHOW BEJIMYUHBI.
19.10. Monera Opomena Tpu paza. CiydailHas BelWyuHa X — YHUCIO

nosiBjieHus1 repoa. [loctpouts psi pacrpenesieHus 3TOW CIydalHOW BEJIMYUHBI U
HAWTH ee MHTETpaIbHyI0 QYHKIIUIO pacIpeAeIICHHUS.

19.11. B cryzaeHueckoii rpyrie opraHu3oBaHa Jorepes. Pa3birpbiBatoTcs ABe
BEIIM CTOMMOCTBIO 1O 15 pyOnel, u onHa ctouMocThio 55 pyousei. CocTaBUTh
3aKOH paclpelesieHuss CYMMbl YHCTOTO BBIUTPHINIA JJIS CTYJIEHTa, KOTOPBIN
npuodpesn oauH Oowmiet 3a 2 pyosisi; Bcero npojano S0 OueTos.

19.12. Ctpenok caeman 3 BeICTpENa MO MHUIIECHU C BEPOSATHOCTHIO MOTAIaHMUs
npu KaxjaoMm BeicTpesie 0,6. Hailitu uHTerpanbHyro (QyHKUIMIO pacnpeieicHus
Yyucia NonajgaHui Mo MUILIEHH U TIOCTPOUTH €€ rpaduK.

19.13. Cpenu 10 notepeiHbIx OMIETOB MMEIOTCS 4 OWiieTa C BBIMTPHIIIEM.
Haynauy mokymaror 2 Oumnera. Hammcarh 3akoH pacnpeneneHus BEpOATHOCTEH
YHCJIa BBIMTPHIIITHBIX OUJIETOB CPEIU KYTIJICHHBIX.

19.14. JluckpeTtHas cnydaiiHasi BeJIMUMHA X 3aJlaHa 3aKOHOM PacIpeieNeHuUs:
X 2 3 3)
p 0,1 0,4 0,5

Bpiuniciute  MaTeMaTM4YeCKOE€ — OXKHMJAAHWE,  JUCHEPCUI0 U CpEeaHee
KBAaIPaTUYECKOE OTKJIOHEHUE ATOW CIIy4alHOW BEJIMYMHBI X.
19.15. B maptum u3 20 KypToK 5 uUMEIOT CKpbITHIA aedekt. Hailtu 3akon
pacnpeneneHus 9ucia 1e(heKTHBIX KyPTOK Cpeau 3 KYIJICHHBIX.
19.16. JluckpeTHas cimydaiiHasi BeIMUMHA X 3aJ1aHa 3aKOHOM PacCIpe/IeIICHUS:
X -2 5 7
p 0,5 0,2 0,3
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Beluucnurh ~ MaTeMaTHYECKOE  OXKHMJIAHHME,  JIUCIIEPCUI0 W CpElHee
KBaJIpaTU4YE€CKOE OTKIIOHEHHUE 3TOU CIIy4YaliHOM BEJIMYUHBI X.

19.17. luckpeTtHas cinydaiiHasi BeJIMUMHA X 3aJlaHa 3aKOHOM pacIpeieNICHuUs:
X 1 3 4 9)
p 0,1 0,4 0,2 0,3

Beluucnute  MareMaTH4eCKOE€ — OXKHJAAHHWE, JUCHEPCHI0 M CpeaHee
KBaJpaTUYECKOE OTKIIOHEHHUE dTOM CIIy4YalHOW BEIVMYHMHBI X.

19.18. BeposiTHOCTh BBIUTPHIIIA TI0O OJHOMY JoTepeiiHomy Owmiery 0,4.
[TpunoOpereno 30 OuneroB. OnpeneauTs MaTEMaTUYECKOE OKUJIaHUE, JUCTIEPCHIO
U CpeHee KBaIpaTHYECKOE OTKJIOHEHHE 4YKClIa OWIJIETOB, HA KOTOPBIE BBIMAJET
BBIWTPBILLL.

19.19. BeposiTHOCTh TOsiBNIEHUs1 OpakoBaHHOM neTanu paBHa 0,3. Omnpenenursb
MaTEMaTUYECKOEe OKUJIaHUE, NUCIEPCUIO U CPEIHEE KBAIPATUUECKOE OTKIOHEHUE
yuciia rogHbIx aetanei B naptuu u3 1000 mryk.

19.20. IIpoBeneno 100 He3aBUCHMBIX HCHIBITAHUN, B Ka)XXOM H3 KOTOPBIX
BEPOATHOCTb MOSBJICHUS HEKOTOporo coObiTuss paBHa 0,6. Omnpenenutsb
MaTEMaTUYECKOEe OKUJIaHUE, NUCIEPCUIO U CPEIHEE KBAIPATUUECKOE OTKIOHEHUE
YHUCIIa MOSBIICHUS COOBITUS B 3TUX HCHBITAHUSAX.

KonrpoabHas padora Nell
20. B 3aganusix 20.1-20.20 onpenenuTs BEpOSTHOCTD MOMAaHIs HETIPEPHIBHOM
CIIy4ailHOM BEJIMYMHBI B 33JaHHBIM UHTEPBaJ, HAUTH PYHKIWU pacnpeeacHUs U
(YHKUIMH IJIOTHOCTH, YHCIIOBBIE XapaKTEPUCTUKH HEPEPBHIBHOW CITy4allHON
BEJIMYUHBI:

20.1. Cnyyaitnas BenmurHa X 3a/1aHa PyHKITUEH pacrpeieieH s
0 npu x<-3

F(x)= g—i-] npu —-3<x<0

1 npu x>0

HaiiTn BEpOSATHOCTH TOTrO, YTO B PE3YyJIbTATE UCIBITAHUA ClIy4daliHas BEJIWYMHA
X npumer 3Hadenue B uatepsaie (-1,0).
20.2. Cnyyaitnas BenmurHa X 3a1aHa PyHKITUEH pacrpeieeHus

0 npu x<0
F(x)=x npu 0<x<I
1 npu x>1

Ompenenuth BEPOATHOCTh TOTO, YTO CilydaiiHas BenuunHa X B pe3yjbTare
UCIIBITAaHUS TIpUMET 3HadYeHue, ooupine 0,5, Ho menee 0,8.

20.3. CnyuaiiHas BenuuuHa X  3aJaHa  HMHTETPAJbHOM  (QYyHKIIMEH
pacnpeeseHus:
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0 npu x<I1

F(x)=<x—-1 npu [1<x<2

1 npu x>2

OnpenenuTh BEPOSITHOCT TOTO, YTO CIIyJaifHas BEIMYWHA MTPUMET 3HAYCHUE B
UHTEpBAaJeE:

a) (1,3; 1,5);

0) (1,2; 1,8).

20.4. CnyuaiiHas BenuuuHa X 3aJlaHa MHTETpPAIbHOM  (QyHKIUEH
pacnpenenenus F(x). Haittu QpyHKIUIO MIOTHOCTU paclpeeseHus BEpOsITHOCTEN
fx).

[0 npu x<0
x2
F(x)=<— npu 0<x<4
16
1 npu x>4

20.5. Cnyyaiinas BenuurHa X 3aj1aHa MHTETpaIbHOM (yHKIIMEH pacipenesieHus

F(x). Haitftu pyHKIIUIO MJIOTHOCTH P

F(x)=

acripeieieHus1 BeposiTHocTel f(x).

0 npu x<J5

X

E—I npu 5<x<10
1 npu x>10

20.6. Cnyyaitnas BenuurHa X 3a/1aHa MHTETPaIbHOU (PYHKIIMEN pacrpeneseHus

F(x). Haitftu QpyHKIUIO MIJIOTHOCTH P

acrpeieieHus BeposiTHocTel f(x).

0 npu x<-2
ﬁ+—+1 nmou -2<x<0
F(x) = 8 22 2
—X—+£+— nmpu 0<x<2
8 2 2
1 npu x>2

20.7. Cnyuaitnas BenuurHa X 3aaHa MHTETpaIbHOM (QYHKIIMEH pacipeaeieHus

F(x). Haitftu GpyHKIHIO MIIIOTHOCTH P

acripezeneHus BepositHoctel f(x).
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0 npu x<0
z

F(x)=1sinx npu 0Sx£2

1 npu x>z
P 2

20.8. HempepsiBHast ciydaiiHas BenduMHa X 3aJaHa  IUIOTHOCTBIO
pacrpeneeHus:

0 npu x<0

f(x)= %sin.?x npu OSxS%

T
0 npu x>—
P 3

"

T
Haiit BeposITHOCTH TOTO, 4TO X IPUMET 3HAYCHHE B MHTCPBAJIC (g,zj :
20.9. HenpepsiBHas ciiyvaifHas BeJIMYMHA 3a/1aHa TUNIOTHOCTBIO PACTIPEICIICHHUS:
0 npu x=0

f(x)= 2x
(1+x°)°
Haittu BEpOSITHOCTH TOrO, YTO 3HAYECHUE CIYYaHHOW BEJIUYMHBI X COAECPKUTCA
B unrepnaie (1,3).
20.10. IInoTHOCTH pacHpeielieHus BEpOSTHOCTEW 3amaHa  QopMylion

f(x)=—2

1+x
Haiitu xoaddunmenT a u GyHKIMIO pacnpeesieHnsi BEpOITHOCTEN CIlyqaitHON
BEJIMYUHBI X.
20.11.Cnyvaitras BenmmumHa X 3amaHa auddepeHnuanbHOd  GyHKIUCH
pacmpeeneHus:

npu x>0

2 -

T
0 npu x<-——
P 2

N

f(x)=<acosx npu T
2 2
T
0 npu x>—
v 2

Onpenenuts KodhPUIHEHT a.
20.12. CnyvaitHas BenuumHa X 3a7aHa ITUIOTHOCTBIO — pacmpenesieHus
BepostHocTel f(x). Halitn maTErpansuyro GyHKIuo pactpeneincaus F(x), eciou
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f(x)=

npu x>3

20.13. CnyuaitHas BenuuyumHa X 3ajaHa IUIOTHOCTBIO — pacrpeseicHus
BepositHocTei f(x). Haiitn uaTerpansayro yHkuuio pacnpenenenus F(x), ecnmu

0 npu x<0

f(x)=<cosx npu 0<x§%

T
0 npu x>—
P 2

20.14. Bprumcnuth MaTtemaTudeckoe oxumanue M(X), mucnepcuto D(X) u
CpeaHee KBaJAPATUYECKOE OTKIOHCHUE CIyYalHOM BEJIWYMHBI X, 3aJaHHOU
muddepennmanbHol yHkuueit pacnpenencaus f(x):

0 nou x<4
f(x)=42x-8 npu 4<x<5
0 npu x>5

20.15. Boluncnuth matematudeckoe oxkupanue M(X), mnucnepcuro D(X) u
CpeqHee KBaJAPATUYECKOE OTKIOHEHUE CIy4YalHOM BEIWYMHBI X, 3aJaHHOU
nuddepenimanbHoi pyHkuuei pacnpenencuus f(x), ecim

0 nou x<0

2
f(x)= 3% nmou 0<x<2

0 nou x>2

20.16. Bpruucnuth matematudeckoe oxuganue M(X), mucnepcuro D(X) u
CpellHEE KBaJPaTHUYECKOE OTKJIOHCHUE CIIY4alHOW BEJIMYMHBI X, 3aJaHHOMU
nuddepeHimanbHol GyHkiueit pacnpenencaus f(x):

0 npu x<0

f(x)=

0 npu X>7

20.17. Beruuncnuth matematudeckoe oxumanue M(X), mucnepcuro D(X) u
CpeoHee KBaJAPATUYECKOE OTKIIOHCHUE CIy4YalHOW BEIWYMHBI X, 3aJaHHOU
muddepeHnmanpHoN GyHKIMEH pactpenencaus f(x):
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f(x)=

0 npu x>0

20.18. Bpruucnmuth matemaTudeckoe oxumanue M(X), mucnepcuto D(X) u
CpeoHee KBAJAPATUYECKOE OTKIOHCHUE CIyYalHOM BEIWYMHBI X, 3aJaHHOU
muddepeHnranpHoN GyHKIMEH pactpenencaus f(x):

(0 npu x<0

f (x) =40,25sin g npu 0<x<2x

0 npu x>2rw

20.19. Bprumcnuth matemaTudeckoe oxumanue M(X), mucnepcuto D(X) u
CpeaHee KBaJAPATUYECKOE OTKIOHCHUE CIyYalHOM BEIWYMHBI X, 3aJaHHOU
muddepeHnmanbHON QyHkuueit pacnpenencaus f(x):

0 npu x<0

f(x)=<0,5cosx npu —%Sxﬁ%

T
0 npu x>-—
P 2

20.20. Bpruucnute matemaTtmueckoe oxumanue M(X), mucnepcuto D(X) u
CpellHEE KBaJPaTHUYECKOE OTKJIOHCHUE CIIY4alHOW BEJIMYMHBI X, 3aJaHHOMU
nuddepeHimanbHol GyHkuueit pacnpenencaus f(x):
npu x<0

f(x) =

0
X npu 0<x<4
8
0

npu x>0

KonTpoabnas padora Nel2

21. B 3amawax 21.1-21.20 panel BBIOOPKM W3 HEKOTOPBIX T'E€HEPATHHBIX
coBokynHocTel. TpebyeTcs as paccMaTpuBaeMoOro nmpu3Haka

1) TlocTpouTh MHTEPBAIBHBIN Psifl pacTpeNeeHHs; IS KaXI0ro MHTEpBaia
MOJICUMTATh JIOKAJIBHBIE, a TaKXE HAKOIUICHHBIE 4YacCTOTHI; TOCTPOUTH
BAPUALIMOHHBIN P,
[TocTpoUTh MOIUTOH ¥ TUCTOTPAMMY;
Omnpenenuth BBIOOPOUYHYIO CPEAHION; a TaKXKE HU3IIYI0 W BBICIIYIO YacTHBIC
CpeIHue; MOy W MEAHaHy; AUCIEPCUIO U CpeHee KBaAPaTUIECKOE OTKIOHEHUE,
K03 PUIIMEHT BapHallnH;
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1) IIpoBeputs mpu ypoBHe 3Ha4UMOCTH 0,05 THUIIOTE3y O HOPMAIBHOM 3aKOHE
pacrpeneneHnuss COOTBETCTBYIOLIErO MpPH3HAKa C TIOMOIIBID KPHUTEPHEB
cornacus y° — ITupcona i o — CMUPHOBA;

2) Haiitn ToueuHble U MHTEPBAJIbHBIC OLCHKH I'€HEPAIbHON CpeiaHel u
CpEIIHEr0 KBaJApaTUYECKOr0 OTKJIOHEHUS (MpU JOBEPUTETHLHON BEPOSTHOCTH
p =0,95);

3) Haiitu ommOKu BEHIOOPOYHBIX OICHOK;

4) TlpousBecTH  aHAIM3  BCEX  BBIYHMCICHHBIX  CTATHCTUYCCKHUX
apaMeTpoB.

21.1. Ha 60 coproucnbITaTeIbHBIX YYacTKax OIpeJelieHa Cleayrouas
YPO>KaHOCTbH SIPOBOM MIIICHUIIBI, 1/Ta:

23,9; 18,4; 23,1; 16,3; 21,8; 17,6; 17,7; 19,4; 19,1; 18,3; 23,1; 21,7; 18,0; 19,2;
19,5; 19,2; 18,2; 20,2; 25,1; 19,6; 24,2; 22,5; 23,2; 16,4; 21,9; 21,7; 19,6; 19,8;
20,5; 20,7; 21,2; 25,0; 21,6; 21,2; 20,1; 20,9; 20,6; 18,1; 19,5; 20,1; 25,0; 21,6;
20,5; 20,4; 20,6; 21,3; 25,1; 21,7; 21,3; 20,2; 22,9; 23,4; 22,1; 17,3; 20,8; 22,6;
19,5; 21,4; 19,6; 22,3.

[IpoBecTu cTaTuCTHYECKYIO 00pabOTKY JaHHBIX.

21.2. Cpennemecsiunas 3apruiata 100 paGOTHHUKOB X035HCTBA 32 UCTEKIIUN TOI,
THIC. PYO.:

3,2;3,1; 2,3; 3,4, 3,0; 3,6; 2,8; 3,5; 2,1, 1,9; 2,2; 3,1, 3,4; 2,6; 2,9; 3,6; 2,6; 3,3;
3,5; 3,0; 2,7; 1,8; 2,0; 2,2; 2,6; 2,5; 4,2, 2,9; 1,8; 2,4; 3,9; 1,8; 1,9; 3,4, 4,0; 3,7;
2,9; 2,4; 2,5; 2,8; 4,0; 2,0; 3,4; 1,7; 3,3; 3,1; 2,5; 2,9; 2,7; 2,6; 2,6; 3,1; 3,2; 3,8;
2,9;4,3;3,9; 2,8, 28; 21, 2,6; 4,1, 2,9; 2,8; 2,7; 3,0; 3,1; 2,4; 2,8; 3,3; 1,7; 3,3;
3,4; 3,9; 3,1; 3,4; 3,3; 3,1; 3,3; 3,2; 2,7; 2,3; 2,9; 3,2; 3,1; 2,3; 3,0; 3,4; 3,6; 2,8;
3,4;2,6; 2,9; 2,6; 3,3; 3,7; 3,5; 3,0; 1,7; 1,8.

O6paboTtars nanHbie 1- 60 paOOTHUKOB XO3sIIICTBA.

21.3. O6paborars nanubie 11—70 paOOTHHUKOB XO35WCTBA, MPEICTABICHHBIE B
21.2.

21.4. O6padotars nanubie 21—8(0 paOOTHUKOB XO35WCTBA, MPEICTABICHHBIE B
21.2.

21.5.00pa6otatpy nanubie 31—90 paOOTHHUKOB XO3SIMCTBA, MPE/ICTABICHHBIE B
21.2.

21.6. O6padotath nanubie 41—100 paOOTHUKOB XO3sICTBA, MPEACTABICHHBIC B
3agaue 21.2.

21.7. Pe3ynbraTel B3BemnBaHus 90 Kopos, 11:

4,5;4,7; 3,4, 5,4, 4,6;5,0; 3,8; 4,7; 5,6; 4,0; 5,1; 4)9; 3,3; 3,5; 4,3; 5,5; 4,5; 4,24
5,1;4,9; 4,5; 3,4, 4,0; 5,1, 4,7; 5,8; 4,4, 4,6; 4,8; 5,7; 3,3; 4,4, 4,9; 3,3; 5,5; 4,5;
5,1; 3,7; 4,8; 53; 41, 4,2; 5,2; 4,8; 3,2; 3,4, 5,7; 4,5; 4,5; 4,7; 4,5; 4,6; 3,7; 5,9;
4,6; 4,9; 4,1; 4,7; 5,2; 4,2; 5,0; 4,8; 3,6; 3,8; 4,3; 5,2; 4,6; 4,4; 5,1; 5,0; 4,4; 3,6;
4,0;5,3;4,7;55; 4,4, 4,6;4,8; 54, 3,9; 4,4, 4,9; 3,7, 5,2; 4,5; 5,1, 4,0; 4,8; 5,3.

O6paboTtarh naHHbIC B3BemMBanus 1—60 KOpoB.

21.8. O6paborath nanHble B3BemuBanus 11—70 kopoB, npeacTaBieHHbIE B 3.7.

21.9. O6paborarp nanubie B3BemmuBaHus 21 — 80 KOpOB, IMPENCTAaBICHHBIEC B
21.7.
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21.10. Ob6paborarp nanubie B3BemmBaHusS 31—90 KOpOB, MpEACTABICHHBIC B
21.7.

21.11. B cayuaitHom nopsizike oroopano 100 kimyOHe# kapTodens u onpeaeincHa
Macca KakJ0ro KiyOHs, T

112, 210, 133, 215, 206, 80, 134, 145, 183, 251, 58, 142, 120, 177, 159, 111,
185, 200, 191, 96, 205, 138, 213, ,209, 77, 201, 131, 148, 180, 260, 60, 146, 117,
180, 156, 116, 181, 203, 188, 81, 120, 135, 220, 144, 152, 150, 110, 118, 140, 125,
208, 134, 214, 259, 195, ,85, 136, 53, 181, 256, 59, 59, 142, 122, 177, 160, 114,
183, 199, 197, 101, 202, 142, 218, 209, 79, 206, 137, 148, 180, 209, 65, 82, 88,
117, 180, 68, 117, 181, 202, 188, 94, 113, 135, 220, 144, 59, 69, 100, 91.

OO6paboTaTh nanHbie B3BemuBanus 1—60 ki1yOHel kapTodens.

21.12. OOpabotath nmaHHble B3BemmBaHus 11—70 xinyOHEH KapTodens,
npenacraBiaeHabie B 21.11.

21.13. OO0pabotath naHHble B3BemmBaHusi 21—80 wiyOHell kapTtodens,
npeacraBiaeHHbie B 21.11.

21.14. OOpabotath naHHble B3BemmBaHusi 31—90 wiyOHell kapTodens,
npeacraBiacHHbie B 21.11.

21.15. OO6pabotath nannbie B3BemuBaHug 41—100 xkiyOHelt kapTodens,
npeicTaBiaeHHbIC B 3aaue 21.11.

21.16. B 70 xo3siicTBax 00jacTd 3aTpaThl Ha JKUBOTHOBOJCTBO (B JIE€CITKax
ThIC. py0. Ha 100 romnos):

25, 38, 53, 40, 43, 40, 38, 49, 27, 50, 20, 39, 61, 63, 44, 68, 59, 60, 58, 68, 39,
50, 42, 51, 47, 37, 62, 38, 35, 59, 23, 54, 60, 39, 61, 53, 49, 42, 41, 41, 33, 59, 31,
51, 38, 44, 67, 31, 40, 30, 52, 57, 39, 49, 41, 42, 43, 39, 17, 41, 19, 27, 46, 57, 66,
72,70, 22, 32, 33.

[TpousBectu 00pabOTKy JaHHBIX 110 1—60 x035icTBaM.

21.17. O6paboTtath nanubie o 11—70 xo3siicTBam, NMpeACTaBICHHBIC B 3a/1a4e
21.16.

21.18. Ilo 80 xo3siicTBaM CpeTHETO0BOM yI0M MOJIOKA, 11, COCTaBUII

23, 29, 39, 36, 32, 19, 33, 25, 30, 32, 29, 15, 14, 22, 28, 38, 31, 35, 23, 32, 42,
43, 22, 27, 30, 38, 35, 31, 29, 35, 32, 28, 40, 36, 29, 34, 31, 32, 36, 30, 32, 15, 35,
28, 28, 18, 27, 39, 30, 15, 14, 30, 42, 38, 35, 43, 39, 29, 18, 19, 24, 25, 23, 29, 39,
36, 19, 34, 24, 31, 33, 28, 16, 15, 23, 29, 38, 32, 34, 22.

[TpousBectu 00pabOTKy JaHHBIX 110 1—60 x035icTBaM.

21.19. IlpousBectu 00pabOTKY JAHHBIX MO CPEAHETOJIOBOMY YAOK MOJIOKA MO
11—70 xo3sicTBaM, npeacTaBiaeHHbIM B 21.18.

21.20. ITpousBectu 00pabOTKY J@aHHBIX IO CPEAHEr0JIOBOMY YO MOJIOKA IO
21—80 xo3sicTBaM, IpeACcTaBIeHHbIM B 21.18.

3.3. TecTnl
Tema. MaTeMaTHYeCcKas CTATHCTHKA
Bapuanr 1

1. Cpeonuti yposernb MoMeHMHO20 psA0A OUHAMUKU UCHUCTISIEMCSL NO (popMyie
A) cpenneii apupmMeTuIecKon
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b) cpenueii xpoHosornueckon
B) cpenneit rapMmoHnyecKoi
I') cpenneit nuHamMu4ecKon

Temn pocma xapaxmepusyem
A) CKOpOCTh pocTa YpOBHEH psijia JMHAMUKU
b) MHTEHCHMBHOCTHh U3MEHEHUS YPOBHEH psijia JMHAMUKU
B) 1% aGcomoTHOTO TIpHpOCTa

[') npyroe

. Ecnu cnopmcemenos 6 paccmampueaemoti epynne 2%, mo penpe3zeHmamuenas
8b100pKa U3 SMOU 2PYnNbl O0NHCHA UMEMb CHOPIMCMEHO8

A) 98%

b) 100%

B) 3%

') npyroe

Cpeonssa eenuuuna npusnaxa paeua 20, a koagpguyuenm eapuayuu 25%. Toeoa
oucnepcusi NPUHAKA PasHa :

A) 25

b) 20

B) 20*25

') 20/25

CmamucmuyecKkas cO80KYNHOCMb - 91O
A) nr060€ npeaAMETHOE MHOKECTBO SIBJIEHUI MPUPOIBI U O0IIeCTBa
b) MHOXXECTBO 2JIeMEHTOB, 00JIaJAIOIIMX OOIIMMH ITPU3HAKAMH
B) peanbHO cyiiecTByIOII€€ MHOXECTBO OJTHOPOIHBIX JIEMEHTOB,
o0JaaronMX 00IMKUMHY MPU3HAKAMYU U BHYTPEHHEH CBSI3bIO
[') MaTemaTueckoe MHOKECTBO

. Abcontommuvie nokasamenu sapuayuu - 3mo
A) Tem1 pocra

b) pasmax Bapuanuu

B) cpennuii ypoBeHs psina

I') mucnepcus

. Konuuecmeo epynn psioa npu oenenuu e2o Ha epynnvl N0 Ka4ecmeeHHoM)
NPU3HAKY DABHO

A) 98%

b) 2

B) xauecTBy npuszHaka

') konnuecTBy npU3HaKa
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8. Ecnu ece 3nauenus npusnaka ygeauyums 6 4 paza, TO oucnepcus ygseauuumcs
A) B 4 paza
b) B 8 pa3
B) B 16 pa3
I') ocranercs npexHei

9. Kaoicowiii omoenvHo 6351mblil 21eMeHm COBOKYNHOCIU HA3bIBAEMCS
A) BapraHTa COBOKYITHOCTH
b) wacroTa COBOKYIHOCTH
B) 00bemM cOBOKYIHOCTH

10. Koagpduyuenm sapuayuu npu cpeonem 3naveHuu npusHaxa, paguom 22, u
oucnepcuu, pasrou 36, paseH
A) 14
b) 0,27
B) 0,61

11. Ha 100 6e3pabomubix Mys#cuur npuxooumcs ... 6e3pabommsix H#CeHWUH, eciu
Ha bupoice mpyoa 3ape2ucmpuposano 256 myxcuun u 316 sxcenHuum.
A) 123
b) 1,23
B) 60
I') apyroe

12.KonuuecmeenHnasn xapaxmepucmura, Ompaxicaoujas pe3yibmam usmMeperus y
eO0UuHUY COBOKYNHOCMU U COBOKYNHOCMU 8 YeIOM HA3bl8AeMCsL:
A) BbIpyUYKa OT peasn3allui;
b) B3anMoCBs3b SIBJICHUI;
B) cpennee 3HaueHue

13.  Owubku penpezenmamugHocmu NPUCywu ... HabIHOOEeHUIO'
A) crutonrHoMy
b) Be1GOpOUHOMY
B) Tekymemy
I') nepuonnueckomy

14. B psaoy pacnpedenenus cemel no uuciy oemeti 8apuaHmou s6isaemcs ...
A) uncino aerei
b) uucno cemeit
B) 4ncio nomantHux Xo3siicTB
') yncno My>X4uH 1 )KSHIIUH

15. B psaoy pacnpeoenenus KpeOumHvlx Opeanu3ayull no eIuduHe YCmagHo20
Kanumana 4acmomotl s6/s1emcs

29



A) 4uCI0 KPEAUTHBIX OpraHU3aINi
b) BennunHa ycTaBHOTO KanmuTasa
B) BenmnurHa COOCTBEHHOTO KanmuTasa

16.Cpeonuti abconrommuwlii npupocm uzmepsem
A) MHTEHCHUBHOCTH TpOIIecca pocTa
b) ckopocTh pocta
B) abcomtotHoe 3Hauenue 1% npupocta

17.,210]1)2 CelbCKOCO HaceNlerHusa pasHa ..., eCjiu 6 pecuoHe npoaicuealo S5 mmn.
yei., 6 Mmom ducie 6 2opodax 2 MJIH. uell.
A) 0,6
B) 0,4
B) 2/5

18.Meouanou 6 cmamucmuke naszvliéaemcs
A) 3HaUYCHUE IPU3HAKA, JEJIAIIET0 COBOKYITHOCTh Ha BE PaBHBIC YaCTH
b) 3Hauenue nprsHaka, yMHOXKAIOIIETO COBOKYITHOCTh Ha JBE PaBHBIC YaCTH;
B) 3nauenue npuszHaka, HanboJee YaCTO BCTPEYAIOIIETOCS B COBOKYITHOCTH

19. Moooii 6 cmamucmuke Hazvisarom
A) B3aUMOCBSI3b SIBIICHUM
b) nonoxxutenbHOE OTHOIICHHE MOKA3aTeNsl K CPEeHEMY 3HAUCHUIO
B) naubosnee yacto BcTpeyarolieecs: 3HaU€HUE MPU3HAKaA B JAHHOM PsTY
20. Bpemennvim psidom Ha3bleaom
A) CTaTUCTHYECKUI TTOKA3aTeNb CPEIHETO 3HAUCHUS TIPU3HAKa B MOMEHT
BpeMeHU t
b) u3meHeHnue MaccoBBIX SIBJICHUN BO ~ BPEMEHU
B) nokazarenb, UCUUCTSEMBI JIJIs1 OTIPEICIICHHS] TECHOTHI CBSI3H MEXKTY
IpU3HaKaMu

Bapuanr 2

1. Cpeonuii yposensb unmepeanbHo20 psioa OUHAMUKU UCHUCTISIEMCSL NO
dopmyne
A) cpenneii apudpmMeTUIeCcKon
b) cpenneii xpoHonoruueckon
B) cpenneii rapMOHMYECKOM
I') cpennelt nuHAMHUYECKOU

2. Abconromuulil npupocm xapakmepuszyem
A) CKOPOCTh pOCTa YPOBHEH psifia TMHAMHUKH
b) HHTEHCHBHOCTH U3MEHEHUS YPOBHEH psia TMHAMHUKHU
B) 1% abcomtoTHOrO npupocra
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I') npyroe

. Ecnu cnopmcmenog 6 paccmampugaemotii epynne 97%, mo
penpe3eHmamueHas 6blOOPKA U3 SOt 2pYNnsl O0JIHCHA UMEMb
CHOPMCMEHO8

A) 98%

b) 100%

B) 3%

') apyroe

. Cpeonsas senuyuna npusnaka pasna 20, a kosgpuyuenm sapuayuu 25%.
To20a oucnepcus npuzHara pasua :

A) 25

b) 20

B) 20*25

') 20/25

. Cmamucmuueckas co80KYNHOCMb - IO

A) mo0oe npeAMETHOE MHOKECTBO SIBJICHUI IPUPOABI U 00IIECTBA
b) MHOeCTBO 371€MEHTOB, 001aJaI0IUX OOLUIMMU PU3HAKAMU

B) peanbHO cymiecTByOIIee MHOKECTBO OJJHOPOIHBIX AJIEMEHTOB,
oOnafarouMx OOIKUMH MPU3HAKAMU U BHYTPEHHEHN CBS3BIO

') MmaTeMaTHUECKOE MHOYKECTBO

. Abcontomusie nokasamenu apuayuy - 3mo
A) Tem1 pocra

b) pa3max Bapuanuu

B) cpennwmit ypoBeHs psina

I') mucnepcus

. Konuuecmeo epynn paoa npu denenuu e2o na epynnvi no KOIUYECMEEHHOMY
NPU3HAKY PABHO

A) 98%

b) 2

B) kauecTBy nmpu3Haka

') konuuecTBy Npu3HaKa

. Ecnu 6éce 3nauenus npusnaxa ymenvuiums 6 4 pasa, TO oucnepcus
yeenuyumcsi

A) B4 paza

b) B 8 pa3

B) B 16 pa3

') ocranercs npexHein
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9. Kaorcowii omoenbHO 83mblil d1eMeHm COBOKYNHOCU HA3bIBAEMC S
A) BapuaHTa COBOKYITHOCTH
b) dactora COBOKYITHOCTH
B) 06BbeM coBOKyIMHOCTH

10. Koagppuyuenm sapuayuu npu cpeoHem sHaveHuu Npu3Haxa, pasHom 22, u
oucnepcuu, pasroti 36, pasex
A) 14
b) 0,27
B) 0,61

11. Ha 100 6e3pabommublx MysdHcuur npuxooumcsi ... 6€3pabomHulx HCeHuuH,
ecau Ha bupaice mpyoa 3ape2ucmpuposano 256 myxcyur u 316 sceHuuH.

A) 123

b) 1,23

B) 60

') npyroe

12.Konuuecmeennasn xapaxmepucmura, Ompaxicaoujas pe3yibmam usmepeHus
Y €OUHUY COBOKYNHOCMU U COBOKYNHOCMU 8 YELOM HA3bI8ACHICA!

A) BBIpYyYKa OT peaJiu3alli;

b) B3anMoCBsI3b SBIICHUI;

B) cpennee 3HaueHue

13.  Owubku penpezenmamuHocmu NPUCyuU ... HabIHOOEHUIO"
A) cruiomrHOMY
b) Be1GOpOUHOMY
B) Texymemy
') nepuonuueckomy

14. B psoy pacnpedenenus cemeti no 4uciy oemei 8apUAHMOL SGIAEMC ...
A) uncio aerei
b) uucno cemeit
B) uncno qomMamHux Xo3siicTB
') urcio My>KYMH U JKEHIIHH

15. B paoy pacnpedenenus KpeoumHulx opeaHu3ayuil no GeuyuHe yCmagHo20
KAnumana yacmomou s8Js.emcsi
A) YHCIIO KPEAUTHBIX OpraHU3aIun
b) BenmnumHa ycTaBHOTO KanmuTaia
B) BenmnumHa COOCTBEHHOTO KamuTaia

16.Cpeonuti abconromuniii npupocm uzmepsiem
A) UIHTEHCUBHOCTH ITpolecca pocTa
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b) ckopocthb pocTa
B) aGcomotHoe 3Hauenue 1% npupocra

17.,110]1}1 CeJlbCKO2CO HAcelerHUA pasrHa ..., eCillu 6 pecuoHe npoIHcuealo S5 man.
yei., 6 mom ducie 6 ZOPOOCZX 2 MIJIH. Yél.
A) 0,6
B) 0,4
B) 2/5

18.Meouanou 6 cmamucmuke Ha3vi8aemcsi
A) 3HaYCHHE IPHU3HAKA, JICJIAIICT0 COBOKYITHOCTh HA JIBE PaBHBIC YACTH
b) 3HaueHMe nMpu3HaKka, yMHOKAIOIIETO COBOKYITHOCTh Ha JIBE PABHBIC YaCTH;
B) 3navenue npusHaka, HaudoJIee YaCTO BCTPEUAIOMIETOCS B COBOKYITHOCTH

19. Moooii 6 mooenuposanuu nazviearom
A) B3aMMOCBSI3b SIBJICHUMN
b) monoxuTenbHOE OTHOIIIEHUE MTOKA3aTelNs K CpeTHEMY 3HAYEHUIO
B) nHauboiiee yacTo BcTpeyaroleecs: 3HaueHUe MPU3HaKa B JAHHOM DSy
20. Psoom ounamuku Ha3vleaom
A) cTaTUCTHUYECKUH TTOKa3aTelb CPEIHET0 3HAUCHUS IPU3HAKA B MOMEHT
BpemeHH t
b) u3MeHeHune MaccoBbIX SIBIICHUN BO ~ BPEMEHHU
B) mokazarenb, HCUUCTSEMBIN 711 OTIPEICICHIS TECHOTHI CBSI3H MEXKTY
MpU3HAKaMHu

Tema. @yHKUMM HECKOJBKHMX HnepeMeHHbIX. JluddepenuuanbHbie
ypaBHeHusl. Teopusi BepOSITHOCTEH.

Bapuanr 1
1. JIuckpeTtHas ciiyyaiiHasi BeJIMYMHa X 3a/1aHa PSAJIOM paclpeieiCHUs:

Xi -1 |0 3

Pi 0,2 |a b

Toraa ee MaTeMaTU4YECKOE OKUAAHKE paBHO 1,6, ecnn ...
-. a=0,1; b=0,7
-. a=0,1; b=0,6
+: a=0,2; b=0,6
-. a=0,3; b=0,5

2. Cpeny cTaMOHAPHEIX TodeK GYHKIHN Z = —X" + Xy — y> —9X + 3y — 20
UMEETCs TOUKa

+: M(-5; -1)
- N(-1; -5)
- P(5; 1)
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-1 5(1; 5)
2

3. HacTHast mpon3BOAHAS % GyHKIIU Z = XY +SiNn (X + y) paBHa
X

+: —sin(x+y)

- y—sin(x+y)

-1 y+Cos(X+Y)

-1 Y+ Xycos(X+Y)

4. Jlunus Ha iockoctu XOV, B Toukax KoTopoil pyHkius z=f(X,y) coxpaHser
MTOCTOSTHHOE 3HAUEHWE HA3BIBACTCS JIMHUEH ...

+: YpOBHHI

-: HaKJIOHa

- HOCTOSTHHOU

- rpaduka

5. IponsBoanas Y'(X) HesBHO 3anaHHOM GyHKIMH Xy — Y + X° +4Yy® =0 pasHa
y —2X
L Xx—2y+12y?
2X—Y
X2 +12y?
y + 2X
X—2y+12V?
X+ Y’
L x—2y+12y°

+:

6. OG11ee penieHUe JIMHEMHOTO OAHOPOAHOTO AU )epeHITnaIbHOTO YPaBHEHHUS
y"+2y +5y =0 pasno

- y=Ce¥ +Cxe*

+: y=e"(C,cos2x +C,sin 2x)
- y=Ce”+C,xe*

-1 y=e*(C,cos2x +C,sin 2x)

7. YacTHOE pelicHne JTUHERHOTO HeOJHOPOAHOTO ypaBuenus y' —3y' +2y =10e "

paBHO
. y= 2¢e”
3
5e*
+ =
y 3
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Lo, 27
=T
] _4e™”
=73

8. Jlns nuddepennuanbHoro ypaBHeHHsS X°Y" = (Y')?, JOMYCKAOIIETro TOHMKEHNE
HOPSIIKA, PE3YJIbTAT MOHMKEHUS TOPS/IKA Ha OJTHY CIMHMILY PaBEH
- pl+xpt=0

+ p’—%:o
pr_X2p2:0
2
p’+%=0

9. buHOMMANTBHBIN 3aKOH pacHpeeIeHUs] AUCKPETHOM CITy4aifHOW BETMYHHBI

+: P{X=m}=Cp"q"™"

a"-e”
+ P{X=m)= m!
= P{X=m}=q""p
= P{X =m}=2e""

10. /IBa cTpenka mpou3BOAAT IO OJTHOMY BBICTpENY. BeposSTHOCTH MmomnagaHus B
1[eJIb ISl IEPBOTO M BTOPOTo cTpenkoB paBHa 0,8 u 0,75 coorBeTrcTBeHHO. Torma
BEPOSTHOCTh TOTO, UTO 1I€JIb OY/IeT MOpakeHa, paBHa ...

- 0,55

-2 0,40

+: 0,95

- 0,60

11. Ha monke nexxatr 6 MapKUpOBaHHBIX M 3 HEMapKUPOBAHHBIX KOHBEPTA.
Haynauy 6epyt 2 konBepra. BeposiTHOCTH TOTO, 4TO 00a KOHBEpTa
MapKUpPOBaHHBIE, PABHA...

-1 6/9

- 219

+: 5/12

- 5/9

12. B HEeKOTOpOH TOUKE BEPEBKU JJIUHON 5 METPOB MPOU30IIIE]T OOPHIB.
BeposiTHOCTB TOTO, YTO TOUKa OOPHIBA yAAJIeHa OT KOHI[OB BEPEBKU MEHEE YEM Ha
1 M, paBHa ...
- 1/5
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+: 2/5
-2 3/5
-1 4/5

14. Mosnety noaopacsiBatoT 8 pa3. BeposTHOCTb TOro, 4To 6 pa3 BeINaneT repo,
paBHa ...

-» 1/8

- 1/4

+: 7/64

-: 11/64

15. Ha pucynke nzo0paxkeHa cxema aopor. TypucTsl BBIIUIM U3 TYHKTa A U HIIYT,
BbIOMpas Ha pa3BUIIKaxX JOPOT OJMH U3 BO3MOXKHBIX IyTei. BeposTHOCTB TOTO, UTO

OHM TOMAJYT B MyHKT B paBHa ...

||:)|U—' alw o

3.4. CamocTosiTe/IbHbIC (AyIMTOPHBbIE) PadOThI

TemaTuka 3amaHuili K  CaMOCTOSITENIbHBIM  (ayJUTOPHBIM) paboTam
YCTAaHOBJICHA B COOTBETCTBUM C IPOTrpaMMOil OLIEHMBAHUS KOHTPOJMPYEMOMH
TUCUUIUIMHBL.  JlaHHBIA BHUJ pabOT MNPOBOAUTCS HA MPAKTHUECKUX 3aHATHSX.
3amaHusl COCTaBJEHBbI MO TPUIAUATH BApUAHTHOM cucTeMe (MPUBEIECH OJUH W3
BApUAHTOB).

CamocrosiTeibHas padora Nel.
Tema «JaeMeHTHI JHHEHHON aJaTredpbl»

Bapuanr 1
CamocrosiTtenbHas padora Nel.

Tema «O0bIKHOBeHHbBIE 1M epeHInATbHbIC YPABHECHUD)
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Bapmanr 1.
3aoanue 1 Haiitu ob1ee pemienne nud@epeHianbHbIX ypaBHEHUM):

a)(x2 —y? )y’ = 2xy; B)2xyy’ = (y')* —1;
0)xy' —y = x?; r)xy'+y=3.

3aoanue 2 Haittu wyactHoe pemeHue AuddepeHnaIbHOr0  ypaBHEHMUS,

y/IOBJIETBOpSIOIIEE HauanbHEIM yernosmaM Y + 4y +4y =e?* y(0) =1,y'(0) =—1.

3aoanue 3 Haiitm oOiee penieHre cuUcTeMbl TU(PEepeHINATbHBIX ypaBHEHUN

dx

— =3X+
dt y
dy '
— =8X+
dt y

3aodanue 4 3anucatbh ypaBHEHUE KPUBOW, IPOXOASAIIEH Yepe3 TOUKY A(5;2) , €CITU

U3BECTHO, YTO YIJIOBOM KOY(PHUIIMEHT KacaTeIbHOW B JIIOOOW ee Touke B 3 pa3
OompIiie yriaoBoro Kodd@uiimeHTa MpsiMoi, COCIUHAIONIEH TOUKY A ¢ Hayajaom
KOOpPAUHAT.

3aoanue 5 Haiitu oO1ee peuienue qudpepeHnnanbHoro ypaBHeHHs Y = sin X

3aoanue 6 Haiitn oOmiee pemienue aud@depeHnaaIsHOT0 YPaBHEHUSI METO0M
oX

e -1’

BapHalyy IPOU3BOJIBHBIX ITOCTOSHHBIX y' -y =

3.5 IIpoMeskyTOUHASE ATTECTALMS
B coorBerctBUM ¢ yueOHBIM TuUTaHOM 10 crenuansHocTH  23.05.01
«HazemHbIEe TPaHCIOPTHO — TEXHOJIOTMYECKUE CPEICTBa» Ha 2 Kypce BHIIOM
MPOMEKYTOUYHOM aTTECTALINU SIBJIIETCS 3a4eT.

Bonpocsl, BbBIHOCHUMBIE HA 3a4eT (2 Kypc)
1. YacTHble NPOU3BOJIHBIE, UX TEOMETPUUYECKUNA CMBICI.

2. Tlonupii  nuddepeHnra W €ro MOPWIOKEHUE K  MNPUOTUKEHHBIM
BBIYHCIICHUSM.

3. YacTHble MPOU3BOAHBIE CIOKHON QYHKIIUU.

4. TlpousBoJiHbIE HESIBHON (DYHKILIHU.

5. IIpou3BoaHas 0 HANPABIICHUIO, €€ CBSI3b C YACTHBIMH IPOU3BOHBIMH.

6. I'paguent, ero cBoMCTRBaA.

7. YacTHbIE€ TPOU3BOAHBIE BBICIINX MTOPSIIKOB.

8. Huddepennnanbl BRICIINX TOPSIKOB
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9. DkcrpemyMm (GYHKIMM HE3aBUCUMBIX TIEpeMEHHBIX. HeoOxoammoe w
JIOCTATOYHOE YCIIOBHS.

10.YcnoBublit skcTpeMyMm. Heo6xoaumMoe 1 I0CTaTOYHOE YCIOBHS.

11.0Onpenenenue auddepeHnaIsHOT0 YpaBHEHUSI, €ro MOpsiKa, YaCTHOTO U
OOIIEro pelIeHust, YaCTHOTO U O0IIero HHTerpasia.

12.Pemienne  audpepeHIMaIbHBIX  YpaBHEHUW  IMEPBOro  MoOpsjaKa C
pa3lieICHHBIMU U Pa3JIeISIOIIMMHUCS IEPEMEHHBIMU.

13.0Onnopoansie nuddepeHiuanbHbe YpaBHEHHUS IEPBOTO MOPSIKA.

14 JIuneitasie qudpepeHnnanbHble YypaBHSHHS TIEPBOTO MOPSIIKA.

15.YpaBuenue bepnymim.

16.luddepennmanbupie  ypaBHEHHS BTOPOrO  MOPSAKA, JOMYCKAaIOIIUe
MOHIKEHUE TOPSIIKA.

17.0nnopoansie JI/IY BTOpOro mnopsiaka: CBOMCTBAa pELICHUN, TeOpemMa O
CTPYKTYpE OOIIEro pelIeHu .

18.Pemienne omgHopomnoro JIJIY BToporo mopsgka € TOCTOSHHBIMHU
koddpureHTamu.

19.Heonnoponnoe JIJIY BTOporo mopsiaka: CBOMCTBA pEIICHHM, Teopema o
CTPYKTYpE OOIIEro pelieHus.

20.Bun wyactHoro pemenuss HeomgHopoaHoro JIJIY Broporo mopsiika ¢
MOCTOSIHHBIMU KO3 pUIiieHTamu.

21 KombOunaropuka. [Ipeamer KOMOMHATOPUKH.

22.0OcHoBHBIE KOMOWHATOPHBIE (POPMYIIBI: YUCIIO pa3MEIIEeHUH, TEPECTaHOBOK,
COYETAHUMU.

23.CryqaitHbie COOBITHSI.

24 Knaccudeckoe, TEOMETPHUECKOE€ U CTaTUCTUYECKOE  OIMpeIeTICHHS
BEPOSATHOCTH.

25.Teopema CII0KEHHST BEPOSITHOCTEH.

26.0npeneneHne 3aBUCUMBIX M HE3aBUCUMBIX COOBITHM.

27.YcnoBHasi BEPOSTHOCTh. TeopemMa yMHOKEHUSI.

28.®opmyna nonaHoi BeposaTHocTu. Dopmyna baiteca.

29.®opmyna bepuymim.

30.JlokanpHast U MHTErpagbHas TeopemMsl Jlamnaca.

31.Teopema Ilyaccona.

32.Muckpernbie CB: 3akoH pacnpenencHus, (QYHKIUS pactpeaeiieHus U ee
CBOWCTBA.

33.0OcHoBHbIE YKCiIOBbIe MapaMmeTpbl CB 1 ux cBoiicTna.

34.buHoMHaNIBHBIN 3aKO0H, 3aKOH [lyaccona

35.Henpepsiabie CB. ®yHkius pacrpenesieHuss U MIOTHOCTh HEMPEPhIBHBIX
CB, ux cBoiicTBa.

36.0OcHoBHBIC TapaMeTpbl HenpepbIBHBIX CB.

37.PaBHOMEpHBIN 3aKOH pacnpeieNieH s, €ro CBOMCTBA U MapaMeTphI.

38.HopmanbHbIl 3aKOH pacmhpeneneHus: rpaguk IOTHOCTH, BEPOSTHOCTHBIN
CMBICII TTAPaMETPOB

38



39.05MeMeHThl MaTeMaTHUYeCKOW CTATUCTUKHU. | eHepanbHash COBOKYIHOCTb,

BBIOOpKA.
40.ITpocToi, crpynmupoBaHHbBIN U HHTEPBAJIbHBIA CTATUCTUYCCKUM PSIJI.
41.TTonuroH v rucTorpaMmma.
42.ToyeuHble U UHTEPBAIbHBIC OIICHKU MTApaMETPOB pacIpeiesICHuUs.

43.Kpurepuii cornacus [Tupcona.

4. MeTtoan4ueckne MaTepuaJibl, ONpeae/siionue nNpoueaypbl OlleHUBAHUSA
3HAHUH, YMEHHU, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpoOBaHUS KOMIIETCHIU

Kontponb pesynbTaTtoB 0OydeHHs] OOy4YaroIIMXCs,

4.1 Ilpoueaypnl OLlCHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB
U (MJIM) ONBITA AeATEJILHOCTH

9TAallOB H YPOBHA

(bOpMI/IpOBaHI/IH KOMHGTGHI_[I/Iﬁ 110 JUCHHIIIMHC «HpI/IKJ'IaI[Ha}I MaTCMaTHKa B

aBTOMOOMJIE-
BXOJHOTO,

TEKYILETO,

U TPaAKTOPOCTPOCHHI
PYOCIKHBIX,

CaMOCTOSITEIIbHOU PaOOTHI

@DopMBI  TEKYIIETo, MPOMEKYTOYHOTO W HUTOTOBOTO KOHTPOJISI, IMOPSIIOK
HAYUCJICHUs] OAJUIOB W (POHIBI KOHTPOJIBHBIX 33JaHUN JJI TEKYIIETO KOHTPOJIS
pa3padaTbIBatOTCS
YTBEPKAAIOTCS HA 3aceJaHuM Kadeaphl.

kadeapoit

UCXOOsd W3

OCYHICCTBIICTCA  4CPC3
BBIXOAHOI'O KOHTpOJIGﬁ )51

cnenupuku

IPOBEJICHUE
KOHTPOJIS

JUCIHUIJIMHBI, |

4.2 Kputepum ouleHKH 3HAHUI, YMEHU, HABBIKOB U (MJIM) ONbITA
AEATeJIbHOCTH, XaPAKTEPU3YIUMX ITanbl GOPMHUPOBAHUA KOMIIETEHIIMU B
npoiecce 0CBOCHUsI 00pa30BaTeJbHON MPOrPaMMbI

Onucanue mKaiabl OIICHUBAHUS JOCTUKEHUSI KOMIETEHIIUN 0 JUCITUTUIMHE
MPUBECHO B Ta0IHIE 6.

Tabnuna 6
Yposenp | OTMeTKA MO MATHOALILHOM CHCTEME Onucanue
OCBOCHHS | (TPOMEKYTOYHAs aTTecTaIus)*
KOMIIETEH
95071
6bICOKUIL | «OTIIMYHO» | «3aUYTE€HO» | «3aYTEHO OOyuaromuiics
(0TIMYHO)» | OOHAPYX U BCECTOPOHHEE,

CHUCTEMATHUYCCKOC

rJyOOKO€ 3HaHWe Y4eOHOro

51
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YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi aTTecTarms)*

Onucaunue

MaTepuaia, yMeeT CBOOOIHO
BBITIOJIHSATH 3a/1aHus,
IIPENYCMOTPEHHBIE
IIPOTPaMMOM, YCBOWII
OCHOBHYIO JIUTEpATypy H
3HAKOM C JONOJIHUTEIbHOU
JUTEPaTypOu,
PEKOMEHIOBAaHHOU
nporpammoii. Kak mpasuio,
oOy4aroluiicss  MpOSBIISET
TBOPYECKHUE CIOCOOHOCTH B
IIOHUMAHUH, H3JIOKCHUU U
UCIIOJIb30BaHUU MaTepuaia

oazoentil

«XOpOoUIo»

«3a4YTCHO»

«3a4TECHO
(xopoti1o)»

OO6yuaronuiics
OOHapyXuJ TOJIHOE 3HAHUE
y4e0HOTO MaTtepuaia,
YCIICIITHO BBITIOJTHSIET
PETyCMOTPEHHBIE B
nporpaMMe 3aJaHusl, YCBOMII
OCHOBHYIO JUTEPATYPY,
PEKOMEHI0BaHHYIO B
porpaMme

nopoz2oeusl

u

«YIOBJIETBO
PUTEIBHO»

«3a4YTCHO»

«3aYTEHO
(ynmoBieTBo
PUTENBHO)»

OO6yuaronuiics
OOHapYKUJ
OCHOBHOTO
MaTepuala B
HEO0X0IUMOM VIS
JnanpHedmen — yueObl U
npeacTosiuiell  padoThl MO
npodeccuu, CrIpaBiseTCsS C
BEITIOJTHCHHEM

3HAHUS
y4eOHOTO
o0BeMe,

MPAKTAYECKUX 3aJaHuM,
MPEyCMOTPEHHBIX
MpOrpaMMOM,  3HAKOM  C
OCHOBHOM JIATEPATYPOH,
PEKOMEHIOBAaHHOMN
MpOrpaMMoONu, JIOITY CTUII
MOTPEITHOCTH B OTBETE HA
AK3aMEHE " npu
BBITOJIHCHUU
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YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi aTTecTarms)*

Onucaunue

JK3aMEHAIIMOHHBIX 3aJaHMHii,
HO o0iamaer
HEOOXOIMMBIMHA  3HAHUSIMU
UL WX YCTPAHCHHS TIO]
PYKOBOJICTBOM
MPEToIaBaTes

«HE
3a4TCHO
(HeyoBIeT
BOPUTEIIHH
o)»

OO6yuaroiuiics
oOHapyXuia  mpoOensl B
3HAHMSIX OCHOBHOT'O
y4e0HOTO MaTtepuaia,
JIOTYCTUJI TIPUHIUTTAATIBHBIC
OMMUOKKM B  BBINOJHEHUU
MPETYCMOTPEHHBIX
MPOrpaMMON MPAKTHYECKUX
3aJIaHuH, HE MOYKET
MPOJOJIKUTh OOYYEHUE WU
MIPUCTYTIHATH K
podheCCUOHATIBHOM
JESATeTLHOCTH
OKOHYAHUU
oOpa3zoBaTeIbHON
OpraHu3aluu 0e3
JIOTIOJTHUTEIBHBIX 3aHSTHH

«HCYOOB-
JICTBOpPHU-
TCIBHO»

«HC
3a4TCHO»

10

* - (QopMa HPOMEKYTOYHOH aTTeCTalUd B CEMECTpPE Ompenessiercs B
COOTBETCTBUHM C TaOnMIEH 2 paboyeil mporpaMMbl JUCIUTUIMHBI (MOJTYJIS)

4.2.1. Kpurepuu OleHKH YCTHOI'O OTBETA IPU MPOMEKYTOYHOH aTTeCTAlUN

ITpu oTBeTE Ha BOIIPOC OOYUAIOIIUICS 1EMOHCTPUPYET:

3HAHUSI: O Cnocooax u Memooax CamooOp2aHu3ayuu camooopa306anus 6
pamxax oceoenusi oucyunaunvl lIpuxknaouwas mamemamuxa 6 agmomooune- u
mMpaKmopocmpoenuu;, 06 OCHOBHbIX 3AKOHAX MAMEMAMUKU.

YMEHHS: UCNONIb306AMb MamemMamudyeckul annapam 6 NpaKxmuieckou
0esAmenbHOCIU, NPOU3B0OUMb pACYembl NO U36ECHHOMY AN2OPUMMY, 3A0A6aAMb
60NPOCHL NO U3YYEHHLIM MEMAM, CPAGHUBAMb NO AHAO2UU ANICOPUMMbL PEULCHUS
NPaKmuyecKux 3a0ad.

BJIAJICHHE HABBIKAMH:  MemooamMu  NOCMPOEHUs U pearusayuu
mMamemamuiyeckux mooenei Oisl peuleHuss HAYYHO-UCCAe008aAMENbCKUX 3a0al,
nosmopeHuem CmaHOapmHou npoyeoypvl peuleHus Munosvlx MamemamuyecKux
3a0au N0 U3YYEHHLIM — MeMAaM,  HNpPUMEHEHUeM  Memoo008  NOCHPOEHUs.
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mamemamudeckux mooeneu U unmepnpemayuel NOIYYEHHbIX pe3yIbmamos,
UCNONIL30BAHUEM NOJYYEHHBIX 3HAHUUL K U3YUeHUI0 C1e0YIouWUX OUCYUNTIUH KYPCd.
**
Kpurepuu oneHkn

OTJIMYHO 00yyJaroIuics IeMOHCTPUPYET: BCECTOPOHHEE, CUCTEMaTHYECKOE
U T1yO0OKO€e 3HaHUE Y4eOHOro MaTepHraja, yMeHue CBOOOIHO
BBINOJIHATh IPAKTUYECKUE 3a/1aHUs, IPElyCMOTPEHHbIE
IIPOrpaMMOH, YCBOUBIIHMM OCHOBHYIO JIMTEPATYPY U 3HAKOMBIH C
JIOTIOJTHUTEIILHON JIUTEPATYypOidl, PEKOMEHJOBAHHOMN ITPOTrPaMMON.

XOpOIo oOyJaromuiicss JEeMOHCTPUPYET: TIOJIHOE 3HAHWE Y4eOHOTrO
MaTepualia, YCIHEIIHO BBIMOJHSIONIMNA TPETyCMOTPEHHBIE B
IporpaMMme IpaKkTHUYECKUE 3aJaHUsl, YCBOUBIIUNA OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBaHHYI B mporpamme. OOydaromuiics,
IIOKAa3bIBAeT CUCTEMATUYECCKUU XapaKkTep 3HAHUHU 110 AUCLHUITIINHE
U CcrnocobeH K UX CaMOCTOSITEJIbHOMY  IONOJHEHUIO U
OOHOBIICHHIO B XOJ€ JaJbHEHImed y4eOHOW paboTel U
poeCCHOHAILHOMN JICATEIILHOCTH.

YAOBJIETBOPUTEJILHO o0y4aroImuincs JIEeMOHCTPHUPYET: 3HAHUS OCHOBHOT'O
y4eOHOro Matepuaia B o0bemMe, He0OX0AUMOM Uil AajibHEeHIIeH
y4eObl M TpeacTosmeil padoTsl Mo mpodeccuu, CIpaBiseTcs ¢
BBIMIOJIHEHUEM  IPAKTMYECKHX  3aJlaHui, IpelyCMOTPEHHbIX
MIpOrpaMMoi, 3HAKOM c OCHOBHOM JUTEPATYypOH,
PEKOMEHJ0BaHHON IPOrpaMMOH.

HEY/I0BJIETBOPUTEJIBLHO | OOYYaIOLIUICS JEMOHCTPUPYET: MPOOEbl B 3HAHUSIX OCHOBHOTO
y4eOHOro Marepuana, JOMYCKaeT MPUHLHUIHUAIbHBIE OMIMOKH B
BBITIOJIHCHUM  TMPAKTUYECKUX  3aJaHUM, MPEAyCMOTPEHHBIX
MPOrpamMMoOi.

4.2.3. Kputepuu o1leHKHU BBINOJHEHHSI KOHTPOJbHBIX (CAMOCTOATEIbHBIX)
padort

[Ipu BBITIOJIHEHUM KOHTPOIBHBIX (CAMOCTOSATENBHBIX) Pa00T O0yUYarOIIUNACS
JEMOHCTPUPYET:

3HAHMSA: O CNOCOOAX U Memoodax CamoopeaHu3ayuu camoodpaz08anus 8
pamkax oceoenusi oucyuniuuvl llpuknadnas mamemamuxa 8 asmomooune- u
MPpaKmopocmpoerHuu; 006 OCHOBHbIX 3AKOHAX MAMEMAMUKU.

YMEHMSI: UCNONb308AMb MAMEMAMUYECKULl annapam 6 nNpaKmuiecKou
oesimenbHOCmU, NPoU3B00UmMb pacyemvl NO U38ECMHOMY ANCOPUMMY, 3a0a6amb
B0NPOCHL NO U3VUEHHBIM MEMAM, CPAGHUBAMb NO AHALO2UU ANICOPUMMbL DeUleHUs
NPAKmuyecKux 3a0adu.

BJAJleHHEe HABBIKAMM: Memoodamu  NOCMPOEHUs U  pealuzayuu
mamemamudeckux mooenei 01 peuleHus HAYYHO-UCCAe008AMENbCKUX 3a0al,
nosmopenuem CmaHoOapmHol Nnpoyeodypvl peuleHUus Munosbix MamemamuidecKux
3a0ay N0 U3YYEHHbIM ~ MeMAM,  NpUMEHEeHUeM  Memooo8  NOCHPOEHUs.
mamemamudeckux Mmooeiel U UHmepnpemayuei NOJYYeHHbIX Pe3yibmamos;
UCNONIL30BAHUEM NOJYUEHHBIX 3HAHULL K U3YUEeHUIO C1e0YIouWUX OUCYUNTIUH KYPCA.

Kpurepuu ouieHKH BbINOJHEHH KOHTPOJIbHBIX (CAMOCTOATEIbHBIX) padoT
‘ OTJIMYHO ‘ 00yyaroluiicsl JEMOHCTPUPYET: BBICOKUI PE3yJIbTaT, OTBETHII |

42



MIPABUIIBLHO U B Pa3BEPHYTOM BUJIE HA BCE TEOPETUUECKHE
(IpaKTHUYECKHE) BOMPOCHI, HE TOMYCKAET OIMOOK B OTBETE MPHU
peleHN KOHKPETHON 3a1auH.

XOpOo1Io O0OyJaroIUiCsl TEMOHCTPUPYET: XOPOLIMH pPe3yabTaT, OTBETHI
MPaBWJIbHO Ha BCE TEOpETUYEeCKUE (MPaKTUYECKUE) BOIMPOCHI, HO
B KpaTKo#l ¢opme, TMO0 AONMYCTHI OJHY OMIMOKY B OTBETE IPH
penIeHnu KOHKPETHOM 3ajauH.

YAOBJIECTBOPUTEILHO oOyuatroruics JIIEMOHCTPUPYET: YAOBJIETBOPUTEIbHBIN

pe3yNbTaT, MPaBUJIBHO OTBEUYAET TOJIBKO HA YaCTh MOCTABICHHBIX
TeOpeTUYecKre (MPaKTUUYECKUE) BOMPOCOB TIPU  PELICHUU
KOHKPETHOM 3aJIauH.

HEYAOBJIETBOPUTECJILHO

o0yyJaromuincs JIEMOHCTPUPYET: HEY/I0BJIETBOPUTEIbHBIN
pe3ynbTaT HE OTBETUJ Ha IIOCTAaBJIEHHBIE TEOPETUYECKUE
(mpaxkTuyecKre) BONPOCH! MJIM OTBETUIT HEMPABUIHHO.
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4.2.4. Kpurepiii oLelKH BbINOJIHEH sl TECTOBBIX 3a1aHuii

[Ipy BBITOHEHHH TECTOBBIX 3a/laHKH 00y4aArOIINHCS IEMOHCTPHPYCT:

SHAHHUSI: O Cnocobax u Memooax Camoopeanu3ayuul camooopasosanus 6
pamkax oceoenusn oucyunaunsl [Ipuknadnas mamemanmurd 6 agmomooune- u
mpaxmopocmpoenull; 00 OCHOBHLIX 3AKOHAX MAMEMAIMUKIL.

YMEHUSI:  UCNONb306ANTb MameMamuyeckuil  annapam 6 Npakmu4ecKou
OesumenvHoCmil, NPOU3E00UMb PAcuenvl N0 U36ECMHOMY  ANOPUNMY; 3a0asamo
BONPOCHI NO UZYHEHHBIM MEMAM; CPABHUEAMb N0 AHAR02UU ANOPUMMbL PEULETIUI
NPAaKmMuYeckux 3a0au.

BJIAJCHIIE  HABBIKAMH:  Memodamu — NOCMPOeHUs  u  peanusayuu
amemamuseckux  modeneii O peutenus  HAyYHO-UCCIe006aMeNbCKUX  3a0ad,
nosmopenuem cmandapmuoll npoyedypbl petenus. MunoselxX MamemamutecKix
saday NO  USVYEHHLIM  meMam;  npuMmenenuem — Memooos  nocmpoeHiu
Mamemamuyeckix  Mmodenell U unmepnpemayuett NOAYUCHHbIX  Pe3YIbmamnos,
UCHONB30EAHUEM ROJYUCHHBIX SHAHULL K USYUEHI0 CAeOVIOUUX OUCYUNTUH Kypea.

Kpurepun OLEHKH BBIIOJHECHUS TECTOBLIX 3a1aHUH

OTJINYHO 00YUAIOMIHITCS AEMOHCTPHPYET: OT/IMIHBIC 3HAHUA W OTBEUACT HA
TecTOBbIE 3a/anHs B npejierax 86%-100%. o
X0poIIo 00YUAIOMHiTCs AEMOHCTPHPYCT: XOPOUIHE 3HAHUS U OTBEHACT HA
| TECTOBBIE 3a/lalusl B 1pesenax 74%-85%.
YIOBJACTBOPUTC/IL O | 0OyUAIOMUiics AEMOHCTPUPYCT: Y/I0BJICTBOPUTEIILHLIC 3HAHMS 1
OTBEUACT Ha TeCTOBbIC 3aiania B npeaenax 60%-73%.
HEYOBJICTBOPHTENLIO | 00ydaiomuiicss AEMOHCTPHPYCT: HCY/I0BICTBOPHTCILHLIE SHAMIL

L _ J II_O’I'BC‘IQCT Ha TECTOBLIC 3a) (Al nuxe 60%.

Paspabomuux: douenm, Kouezaposa O.C. %/ 2 o
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