[loKyMeHT noanucaH NpocToi 31eKTPOHHON NOANUCHIO

NHdopmaumsa o Bnagenbue:
®K1O: Conosbes Amutpuii AnekcaH

" [Tpunoxenue 1

Llomkrocte: pektop OBOY BO BasjnosckiVERIACSTEPCTBO HAYKH U BHICIIETO OBPA30BAHUSI POCCHIICKOI

[ata nognucanus: 22.10.2026 17:
YHUKANbHBIA NPOTrPAMMHbINA KITHoY:
528682d78e671e566ab07f01felb

54 ®EJEPALIIA

,ull‘ﬂblj',,,&&
.

®denepanbHOE rocy1apcTBeHHOE OI0/KETHOE 00pa30BaTe/IbHOE

2172735

yupeskaeHne
BbICHIEro 00pa30BaHHUSA
«CapaToBcKkuii rocy1apcTBeHHbIH YHHBEPCUTET eHETHKH,
OouorexHosioruu u unzkenepun nvmenn H. M. Basuiosay

YTBEPXKIAIO

3aBeAYIOLHI V)7
‘ / Byiinos B.H.
K 228 » LA 2026 T.

OHEHOYHBIE MATEPHUAJIbI

IIpukiaagnasi MaTeMaTHKA B
3JIEKTPOIHEPreTHKe H 3JIeKTPOTeXHHKe
13.03.02 DekTpo3HepreTHKa u

Jucuumimnaa

HanpaBneHne NOJATrOTOBKH

3JIeKTPOTEXHHKA

Hanpasnennocts (npoduiib) JJIeKTpOoCHAGKeHne

KBanudukanus Bakanasp

BBIITYCKHUKA

HopmaTuBHBIN Cpok 4 rona

o0y4eHus

®opma 06ydeHus Vkan

Kagenpa-pazpaborumk OO6meobpa3oBaTesibHbIE JHCHHILIHHDI

Benyuwmit npenomasarens Koueraposa O.C., nouenr
Paspabomuux(u): douenm, Kouezaposa O.C. YA M

(moamuce)
Caparos 2026




Conep:xanue

1 IlepedyeHb KOMIIETEHIMI C yKa3aHHEM 3TalloB UX (POPMHUPOBAHUS B IPOLECC
ocoeHust OITOIT 3
2 OnucaHue TIOKazaTele M KPUTEPHEB OLEHUBAaHUS KOMIETCHIIMA Ha
Pa3IUYHBIX 3Tanax uX (OPMUPOBAHUS, ONIMCAHHUE LKA OLICHUBAHUS 6
3 TumnoBble, KOHTPOJIbHBIE 3aJaHNSI UM UHBIE MaTepUallbl, HEOOXOIUMBIE JIJIs
OLIEHKH 3HAHWW, YMEHUH, HABBIKOB U (WJIN) OIBITA JESATEIBHOCTH,
XapaKTEePU3YIOIIKX 3TaIlbl POPMUPOBAHUS KOMIIETEHLIUN B IPOLIECCE OCBOCHMUS
00pa30BaTEeNbHOM MPOTrPAMMBI 12
4 MeTtonuuecKrue MaTepHalibl, ONPEACIIAIONINE MPOUEAYPhl OLEHUBAHUS 3HAHUY
YMEHMM, HaBBIKOB U (WJIN) OMbITA AEATEIbHOCTH, XapaKTEPU3YIOIUX ATAIbl U

(10107 00Y071010) : 213 1 £ (R 40



1. IlepeyeHb KOMIIETEHUMH € YKa3aHHEM 3TANoOB UX (JOPMUPOBAHUSA B
npouecce ocsoenust OITOII

B pesynprare wusyuenus nucuuiiuHbel «lIpuknanHas wmaremaTuka B
AIEKTPOIHEPTETUKE U BJIEKTPOTEXHUKE» oOyuaroiuecs, B coorBeTcTBur ¢ GI'OC
BO no nmporpamme OakamaBpuata 13.03.02  DnekTpo’HepreTuka U
AIEKTPOTEXHUKA, YTBEPKJIEHHOTO ITpUKa30M MHHHCTEpCTBAa 00pa30BaHUs U HAYKU
P® ot 28.02.2018 Ne 144, GpopMHUpYIOT CleIyIOIINEe KOMIETEHIINH, YKa3aHHbIC B
Tabnure 1.

Taoauna 1
dopMupoBaHHe KOMIETEHIM B mpoliecce U3yYeHusl JUCHUTNIHMHBI
«IIpukgagHas MaTeMATHKA B JJIEKTPOIHEPreTUKE U YJIEKTPOTEXHUKE)

Komnerennus CrpykTypHbIE Orarsl Bunst OneHouHsble
Kon Haumenoa AIIEMEHTHI dbopmupoBan 3aHATUN cpencTBa s
HHUC KOMIICTCHIINU (B us JJIS OLCHKU
pPE3ybTaTe KOMIICTCHIIN (I)OpMI/IpOBa YpOBHA
OCBOCHHS U B Ipoliecce HUS chopmupoBaH
JUCHUITITMHBI OCBOCHUA KOMIICTCHI] HOCTHU
oOyuaromuit OIIOIT uu KOMITETCHIIUH
JTOJI’KEH 3HATh, (cemecTp)
YMETh, BIAJICTh)
1 2 3 4 5 6
OIIK-3 CniocobeH OIIK 3.2 3HAET: OCHOGHbIE 2,3 Jlexuuwy, [IpomexyTouHas
PUMEHSTh IIpumensie | s3axonwv npakTuueckue | arrecranus NeNe
coorBercTBy | T Mamemamuxu.: 3aHATHS, 1.2.
FOTIHiE MaTteMaTh4d | meopuu QyHKyuil camocTositens | KoHTponbHBIC
busmKo- eCKHit MHO2UX NepeMeHHbIX Has paboTa pabotsr 1-12
vaTemataaec | AHAPRT: u CaMOCTOSTeNIBHEI
. METOJIBI oughepenyuanvrvix e paboTHI
KUW alnapar, | ayanmsau | ypasuenuii, meopuu
METOIBI MOJIENUPO | Kpammwix
aHalli3a 1 BaHUA IIPH | UHMESPANOs, meopuu

MOJEIUPOBA | pelieHun meopuu

Husl, npodeccuo | eeposimuocmeri u
TeopeTHyecK | HANBH BIX | Mamemamuueckoi
Oro H 3aja4y cmamucmuxu
IKCHCPUMCHT yMeeT: npouseooums
aJIbHOTO pacuemovt no
HCCIIEIOBAHN U36ECIHOMY
s TIpU anzopummy;
pelIeHnn 3a0asamv 60npoCcsl
npodeccron nO U3YYEHHBIM
ATBHBIX memam; CpasHueans
no ananozuu
3ada4

aneopummovl peuterust
npakmuveckux 3a0ay




BJIaJeeT
nogmoperuem
cmanoapmuoul
npoyedypsl pewienus
IMUNOGHIX
MamemMamu4ecKux
3a0ay no U3yYEeHHbIM
memam;
npumMeHeHuem
Memooos
nOCmpoeHus.
MaAmMeMamu4ecKux
Mooeneil u
unmepnpemayueti
HOJYYEHHBIX
Pe3yIbmamos;
UCHOIb308AHUEM
HOJYYEHHBIX 3HAHUT K
UBYUEHUIO CeOYIOUUX
oucyuniuH Kypca

Komnerenmust OIIK-3 — Takxke (¢opMupyercs B XOJ€ OCBOCHUS
aucuunauH: Marematuka (0a3oBblli ypoBeHb), ®Pusnka, MHxeHepHas (usuka,
Xumusi, HauepratenbHas reomMeTpus W WHXKEHEpHas rpaduka, TemnorexHuka,
Mexanuka, O3HaKOMHUTENIbHAS MPAKTHKA (B TOM YHCIIE MOJYYEHHE MEPBUYHBIX
HABBIKOB HAy4YHO-HMCCIIEOBATENbCKOM paldoThl), [Ipodunupyromas npakTthka (B
Mactepckux), [loaroroBka u 3ammTa BEITYCKHON KBAIM(PUKATMOHHOU paOOTHI.

2. Onucanue noka3sareJieid 1 KPUTEPUEB OLICHNBAHUS KOMIIETEHIIMI
HA pa3jIMYHbIX ITanax ux (pOpMHUPOBAHUSA, ONIMCAHUE HIKAJ OLlEHUBAHUS

Tabmuna 2
Hepequb OICHOYHbBIX CpeI[CTB

Ne Hanmenosanue

OIICHOYHOI'0 CPCACTBA

Kparkas xapakrepucTika
OLICHOYHOT'O CPEACTBA

[IpeacraBnenune OLIEHOYHOTO
cpeactea B OM

KOHTpOJbHAsA paboTa

CPENCTBO NIPOBEPKU YMEHUI
MMPUMEHATH MMOJTYYCHHBIC 3HAHUA
JUISL peLIeHUs] 3a1a4
OIIPENIENEHHOT0 THIIA TI0 Pa3JIeNy
WIIM HECKONBKUM Pa3JienaM

KOHTPOJBHBIX PabOTHI IO
BapHaHTaM

TECTHUPOBAaHUE

METOJl, KOTOPBIU II03BOJISAET
BBISIBUTH YPOBEHb 3HAHUM, yMEHUI
1 HaBBIKOB, CIIOCOOHOCTEH H
JpYTHUX Ka4eCTB JINYHOCTH, &
TaKXkKe UX COOTBETCTBUE
OIpENIEIEHHBIM HOPMaM ITyTeM
aHaJIM3a CII0cOO0B BBHITTOJITHEHUS
0o0y4JarmuMucs psia
crenanbHbIX 3aJaHuHN

0OaHK TECTOBLIX 3aJaHUH

camocTosATeNpHas paboTa

camocTosTeNnbHas padora
00y4aroIIerocs — 3To Takasi ero
JIeSITeNIbHOCTh, KOTOPYIO OH
BBITIONTHSET 0e3
HETOCPEICTBEHHOTO Y4acTHs
MpernoaBaTes, HO MO ero
3aJJaHHIO U TIOJI €T0 HAOIIOACHUEM.
OO0y4arontuiics, 00J1aTat0 NI

CamocTosTenbHbIE PabOTHI IO
BapHUaHTaM




HaBBIKAMHU CAMOCTOSITEIbHOM
paboThI, aKTUBHEE U IITy0XkKE
yCBaMBaeT yIeOHBIN MaTepHal,
OKa3bIBACTCSI JIyUIIe
MTOJITOTOBJICHHBIM K TBOPYECKOMY
TPYAY, K caMo0oOpa30BaHUIO H
MIPOIOJDKCHUIO yIeOBI.

4 YCTHBIH OTIpoc METO KOHTPOJIS, TTO3BOJISMIOIINIH 06aHK BOTIPOCOB
HE TOJIBKO OIIpalinuBaTh U
KOHTPOJIMPOBATH 3HAHUA
06yqa}01u1/1x051, HO U Cpasy KC
MONIpaBJATh, IOBTOPATH U
3aKpCIUIATh 3HAaHUA, YMCHUS U
HaBbIKH.
5 py6e)KHLII7[ KOHTPOJIb MmpeanoJiaracT BbIABJICHUC 0GaHK BOIIPOCOB
y4€OHBIX TOCTHXKEHUN
o0yJaromuxcs 3a onpeaeIeHHBII
MPOMEKYTOK CEMEeCTpa,
CIOCOOCTBYET CBOSBPEMEHHOM
JIMKBUJIALIMHU 3aJ0KEHHOCTEMN.
HporpaMMa OIlCHUBaAHUA KOHTpOJII/IpyeMOﬁ JUCHHUITJIMHBI
«le/IKJIaI[Haﬂ MaTeMaTHUKaA B JJICKTPOIHEPTECTUKE U IJTTCKTPOTCXHUKE»
Kon
Kontponmupyemsie N
Ne A3 TOILL KOHTPOJUPYEMOii HaumenoBanue
n/n pas KOMIIETeHIINH (W OLIEHOYHOT'O CPE/ICTBA
(TeMbI TUCUUIUIMHBI)
€€ YacTH)
1 2 3 4
1 | Juddepennmansusie | OIIK-3 KonTponbnas padora Ne 1, 2, 3
YpaBHEHHUS CamocTosTenbHas paboTa
2 | ®yHkuHuK OIIK-3
YHKIL KontponbHas padora Ne 4, 5, 6
HECKOJIbKUX
MIEPEMEHHBIX
3 | Teopus OIIK-3 KonTtponbHast padora Ne 7, 8, 9
BEPOATHOCTEMN
4 | CnyuaiiHble OIIK-3 KonTtponbHast padora Ne 10, 11
BEJTMYMHBI
5 | Maremarnueckas OIIK-3 KonTtponsHast pabora Ne 12
CTaTUCTHKA TectupoBanue.




Onucanue noka3zareJsieil 1 KpUTepueB OLleHMBAHUA KOMIIETEHUM A 10
pucuunanne «IIpukaagHas MmaTeMaTHKA B 3J1eKTPOIHEPreTUKe U
3JIEKTPOTEXHUKeE» HA Pa3JIMYHBIX 3TANaxX UX ()OPMUPOBAHNS,
ONMUCAHUE IKAJ OlleHMBAHUSA

Kon [Inanupyemble [TokazaTenu u KpUTEPUN OIICHUBAHUSI PE3YJIHTATOB OOYUCHHS
KOMIIETEHILIU pe3yJIbTaThl HIXKE IIOPOrOBBIA | NPOJABUHYTHIN BBICOKUI
U, STaIlbl 0o0y4eHus MIOPOTrOBOrO YPOBEHb YPOBEHb YPOBEHb
OCBOEHUS YPOBHS (ynosnerBopu (xopor0) (oTIHMuHO)
KOMIICTCHIIN (Hey,I[OBJ'IeTBopI/I TCJ'IBHO)
u TEJIbHO)
1 2 3 4 5 6
OI1IK-3, 3HAET 0 cnocobax | obydarommiics He loOyJarormiics loOyuaronuiics loOygaromuiics
2 ceMecTp U Memooax 3HAeT 3HAYUTENBHOH  [IEMOHCTpHUpYET [IeMOHCTpUpYeT [TEMOHCTpHUPYET
camoobpaszosanys | HACTH NPOTPAMMHOTO  BHAHHS TOTBKO pHalNE MaTepHala, HEHAHME OCHOBHBIX
6 pamkax Marepuaia, mioxo OCHOBHOT'O [momyckaer MOHSATHIT M METOZI0B
Y OpHEHTUPYETCS B MaTepHana, HO He CYIECTBEHHbIX JIMHEHHOH U
Y MOHATHSX M METOIaX  BHAET AeTaiei, [HETOYHOCTEH BEKTOPHOIT asreOpel,
Ilpuxnaonas JINHEHHON 1 ITOIycKaeT [AHAIUTHYECKOI
Mamemamuxa ¢ BEKTOPHOM airedpsl,  [HETOYHOCTHU B reOMeTpHH,
9NIEKMPOIHEPSEM | aHATUTHYECKON (bopMyIHpOBKax, imu depentmanrbHOT
uke u reoOMeTpHH, HapyIiaeTr 0 UCUUCIICHUS,
anexmpomextuke | IMGPEPEHIHANTBHOTO  JIOTHYECKYIO MPaKTUKH
UCYHCIICHHUS, HE 3HACT  [IOCIIEA0BATEILHOCT PHUMEHEHHS
MIPAKTHKY IPUMEHEHHUS [b B H3JI0KCHUH MaTepHania,
MarepHaia, I0IycKaeT [IPOrpaMMHOTO MCYepIIBIBAIONIE 1
CYIIECTBEHHBIE MaTepHana [OCIIeI0BaTENBHO,
OIIMOKH METKO Y JIOTHYHO
M3J1araeT MaTepual,
XOPOILIO
OpHEHTHpYETCS B
MaTepuaie, He
BaTpyaHseTcs ¢
OTBETOM TIpH
BUTON3MEHEHUH
BagaHuil
yMeeT: HE ymeeT B LICJIOM B LIEJIOM copmupoBaHHOE
UCHONB308AMb HCIIOJIB30BATh METOJbI | YCIEIIHOE, HO HE YCIIEIIHOE, HO yMeHHe
wamemanmuyecky | Y TPUEMBI TUHEHHOM | cHCTEMHOE yMeHUe | cojiepiKaliue TIPUMEHSTh
i annapam ons BEKTOPHO#t anrf:6p1>1, MPUMEHSTh OT/ieTbHbIC TIOHSATHS M METOJIbL
QHAJIUTUYECKOI NPUEMBI U METOJIBI | MpOOEsbl, YMEHHEe | JIMHEWHOH U
camoobpazosarus N .
TeOMETPHH, JTMHEHHOH 1 NPUMEHSTh BEKTOPHOM
1 bepeHIIaTBEHOTO BEKTOPHOM MpPUEMBI U METO/IBI | anreOpsl,
UCYHUCIICHUS, anreOpsl, JIMHEHHOH U AHAJIMTHYECKOM
JIOTTyCKaeT AQHAJIUTHYECKON BEKTOPHOI T€OMETpPHH,
CyIIECTBEHHBIE TeOMETpPHH, anreOpsl, muddepeHnnaIbHO
OIMOKH, HEYBEPEHHO, | AU(pPepeHINATBHO | aHATUTHIECKON TO UCYHCIICHUS
¢ 6oNIbLIINMHU IO UCYUCIICHUS TEOMETPHH, JUISL PeLIeHUs
3aTPyAHCHUSIMU JUISL peLIeHHsT muddepeHnanbHO | yueOHBIX 3a1ad
BBITIOJTHSIET y4eOHBIX 337124 T'0 HCUUCIICHHS
CaMOCTOSITENIbHYIO JUTSL peLIeHHsT
paboty, OOJIBIIUHCTBO yUeOHBIX 3324
3a1aHMH,
MPEIYCMOTPEHHBIX
porpaMmmon
JMCLUILTNHBI, HE
BBITIOJIHEHO
BJIaJieeT oOy4aronuics He B LICJIOM B LIEJIOM YCIEILIHOE U
HABBIKAMMH: BJIQ/ICCT HAaBBIKAMH YCIEUIHOE, HO He YCIELIHOE, HO CHCTEMHOE
peanusayuu HNpUMEHEHHUS CHCTEMHOE cozepxariee BJIaJICHH1E
HORVHCHHBIX MAaTeMATHIECKHX BIIaJICHUE OT/ieTIbHbIC HaBBIKAMU
L . | 3HAQHWH M METOJIOB NPH | HaBBIKAMHU npo0eITbl WK MIPUMEHEHHS
SHAHUU U YMEHUU
PCILICHNN MPUKIAIHBIX | TPUMEHCHUS CONPOBOJKJIAOIIEE | MAaTEMaTHYECKUX
onA 3aj1a4, JIOIyCKaeT MaTeMaTHYeCKUX sl OT/EIIbHBIMH 3HAHHUH U METOJIOB
camoobpasosanus CYIIIECTBEHHbIE 3HAaHUH U METO/I0B | OMIMOKaMu JMHEIHOI u
OIIMOKH, ¢ OOJILIINMU JINHEHHOM 1 BJIaJICHHE BEKTOPHOM




3aTPyAHEHUAMHI
BBIMTOJIHSCT
CaMOCTOSITEIbHYIO
paboty, 6OJILIIMHCTBO
3aJaHIA

BEKTOPHOM
anreOpsl,
aHAJMTUYECKON
TEOMETPHH,

1 hepeHIaIEHO

HaBBIKAMHU
MIPUMEHEHHS
MaTeMaTHYECKHUX
3HAHUH U METOJIOB
JIMHEHHON U

anreopsl,
AHAJMTUYECKON
reoMeTpuy,

¢ hepeHIaIbEHO
TO UCYUCIICHHS

PEIYCMOTPEHHBIX IO UCYUCIICHUS BEKTOPHOI IPH PEILICHUU
POrpaMMoii IPY PEIICHUH anreOpshl, MPUKJIATHBIX 33189
JMCIUIUTHHBI HE MPUKJIATHBIX 33734 | aHAJTUTHIECKON u
BBITIOJTHEHO reOMETPHH, HHTEPIPETUPOBATD
nuddepeHInanbHO | HOoTydaeMble
T'0 HCYUCIICHHUS Ppe3ynbTaThl
[pH PELICHUH
MPUKJIAHBIX 33134
OIIK-3 3HAET: 0 oOyJaromuiics He loOyJarommiics loOyuaromuiics loOyJaronuiics
3 ceMecT cnocobax u 3HACT 3HAYUTEIBHON  [IEMOHCTPUPYET [TeMOHCTpUpyeT [TEMOHCTPHUpYET
p Memodax YacTH MPOTPaMMHOTO  BHAHHS TOJIBKO BHaHUE MaTepHal BHAHHE OCHOBHBIX
meopemuseckux u Marepuara, IIioxo OCHOBHOTO [reopuu GyHKIHMI MOHSATHIT 1 METOZIOB
OpPHEHTUPYETCS B MaTepHana TCOPUH  [MHOTHX MEPEMEHHBIX [TeopHuu QyHKIM
9KCNepUMEHMAllb

IOHATHUAX U METOOAaxX

byHKIMIT MHOTHX

158

IMHOTHUX

HbIX HAYHHbIX Teopuu QYHKIUHA MepeMEeHHBIX 1 I pepeHIMATBHBIX [TEPEeMEHHBIX 1
UCCNe00BANUIL NO | \oryx HmepeMeHHBIX U [muddepeHInanspl  [ypaBHEHHIT; Teopur  [muddepeHImanbHbI
noucky u T GepeHIMANBHEIX X YpaBHCHHIT; [KPaTHBIX U X ypaBHEHUII;
npoeepke HoBvix ypaBHEHUH; TeOpHN [TCOPUH KPAaTHBIX ©  [KPHBOJMHEHHBIX [TEOpUH KPATHBIX
uoei KpaTHBIX U [KPUBOJIMHENHBIX MHTETPaJIOB; TEOPUU |[KPUBOJUHEMHBIX
COBePUICHCINBOBA KpHBOHHHeﬁHLIX MHTETrPAJIOB; TCOPUU [HUCIIOBBIX U MHTETrpaJIOB; TCOPUU
HUA HARCMHbIX HHTETPANIOB; TEOPHU [IMCIIOBBIX H (DYHKIMOHATBHBIX  [IMCIIOBBIX H
mpancnopmno- YHCIIOBBIX U (DyHKIMOHANBHBIX  [PSIIOB A , HE (byHKIMOHAIBHBIX
IEXHONOPULCCKIL. (YHKIMOHAIBHBIX PSUIOB , HO HE 3HACT  plOMyCKacT [PSIIOB, IPaKTUKH
PAAOB, HE 3HAaeT Inetaieil, JOIMycKaeT (CyIECTBEHHbIX MpPUMEHEHHS
cpedcms, 6 MIPAaKTHKy IPUMEHEHUS] [HETOYHOCTH B HeTOYHOCTEH MaTepuana,
PAMKax 0C60€HUA | yarepuana, qomyckaeT (pOpMyJIHpOBKax, MCYEPIBIBAIOIIE U
oucyuniunbl CYyILLECTBEHHBIE HapyIaer mocie10BaTeNbHO,
Ipuxnaonas OIIHOKH ITOrIYeCcKyIo METKO H JIOTHIHO
mamemamuxa 8 [OCIIe[OBAaTENFHOCT M3IaraeT MaTepuan,
2NleKmposHep2em Ib B U3JI0KCHHUHU Xxopomio
uKe u [IPOTrPaMMHOTO OpHEHTHUPYETCS B
snexmpomextuke MaTepuana MaTepuane, He
BaTpyrHsETCS C
OTBETOM TIpH
BUTON3MEHEHUH
BagaHuil
ymeer: HE yMeeT B IIEJIOM B IIEJIOM copmMupoBaHHOE
npouU3600Umb HCTIONB30BaTh METOAB! | YCIEIIHOE, HO HE YCIEITHOE, HO yMeHHe
pacuemsl no 1 PHEMBI TEOpHH CHCTEMHOE YMEHHE | cojepiKaline NPUMEHSTH
usecmnoMy (byHKIMI MHOTHX NPUMEHSATH OTZENBHBIC TIOHATHS 1 METOAILI
. NIePEMEHHBIX 1 HPUEMBI U METOJIBI | MPOOEeNbl, yMeHHe | Teopud QyHKIMI
aneopumMy; ¢ bepeHIHaTBHBIX Teopun QYHKIUH NPUMEHSTh MHOTHX
sadasanb YpaBHEHHIT; TEOpUH MHOTHX MPUEMBI 1 METOJBI | NEPEMEHHBIX H
60npocsl no KPaTHBIX 1 TIEPEMEHHBIX U TeopuH QYHKIMH Qg bepeHnansH
USYHUEHHbIM KPUBOJIMHEMHBIX mddepeHaibH MHOTHUX bIX YpaBHEHMH;
memam; HHTETPANIOB; TEOPHH BIX yPaBHEHHH; MePEMEHHBIX U TEOpUH KPAaTHBIX 1
CcpasHueams no YHCIIOBBIX U TEOpUH KpaTHBIX U | IuddepeHnuansl | KPUBOJIHMHEHHBIX
ananozuu (YHKINOHAIBHBIX KPUBOJIMHEHHBIX BIX YPaBHEHUIA; MHTETPaJIOB;
anzopummel PAA0B, JOIyCKaeT MHTETPaJIOB; TEOPUH KPATHBIX H | TEOPHH HHCIIOBBIX
pewenus CyLIECTBEHHBIE TEOPUH YNCIIOBBIX | KPHBOJHHEHHBIX u
HpaKMUHeCKUX OIIMOKH, HEYBEPEHHO, | H HMHTETPaJIOB; (hyHKIMOHATBHBIX
¢ GompmmMH (YHKIMOHATNBHBIX | TEOPUH YUCIOBBIX | PSIOB IS
sadai. 3aTPyAHCHUSIMA pAmOB s u pemreHus yaeOHbIX
BBITOJTHSIET pemieHus y9eOHbIX | (YHKIMOHANBHBIX | 3a/1ad
CaMOCTOSITENIHYIO 3amaq pSIOB TS
paboTy, GOJBIIMHCTBO peuieHus yaeOHbIX
3aJjaHNH, 3a71a4
HPEeIyCMOTPEHHBIX
porpamMmon
JVCIHTUTIHEL, HE
BBIIIOJTHEHO
BJIaJIeeT oOydaronuiicst He B IIEJIOM B IIEJIOM YCIEIIHOE H
HABBIKAMM: BJIa1CCT HABbIKAMUH yCHeIHoO€E, HO HE YCOeIHoE, HO CUCTEMHOC
nosmopenuem NpUMEHEHHUS CHCTEMHOE coJeprkaliee BIIaJICHUE
CmaHaapmHOuv MaTeMiiTl/ILlGCKl/IX BJIaJICHHUC OTACIIBHBIC HaBBIKAMHU
3HAaHWUH U METOJ0B HaBbIKaAMH npoGean niIn MPUMCHCHUS

npoyeoypul




pewerus
MUNOBbIX
Mamemamu4ecku
X 3a0a4 no
U3YHEHHBIM
memam;
npUMEHEeHUeM
Memooos
nocmpoerusi
Mamemamuyecku
X Mooenel u
unmepnpemayuetl
NOTYYEHHBIX
Pe3yIbmamos;
UCNONB306AHUCM
NOYYEHHBIX
SHAHUL K
UzyueHuio
credyrouux
OuUCYUNIUH Kypcd.

Teopud QyHKUMA

MHOTUX NEPEMEHHBIX 1

nudbepeHHaTbHbIX
yPaBHEHUI; TeOpHn
KPaTHBIX U
KPUBOJIMHEHHBIX
HHTETPaJioB; TCOPUH
YUCIIOBBIX U
(YHKIHMOHATBHBIX
PSIOB IPH PELICHUH
NPUKJIAJHBIX 337124,
JOIyCKaeT
CYIIECTBEHHbIE

OIIHOKH, C OOJIBIINMU

3aTPyAHCHUSAMHA
BBITIOJIHACT
CaMOCTOATEIIBHYIO

paboty, 6OJIBIINHCTBO

3aJaHui
MIPeTyCMOTPEHHBIX
IIPOrpaMMon
JUCLUIIMHEI HE
BBINOJHEHO

NpUMEHEHHUS
MaTeMaTHYECKUX
3HaHUH U METOIOB
Teopuu QYHKIUHA
MHOTHX
NIePEeMCHHBIX H

i hepeHIHAIBH
bIX YPaBHEHMH;
TEOPUH KPAaTHBIX U
KPUBOJIMHEMHBIX
HHTETPAJIOB;
TEOPUH YUCIIOBBIX
"
(YHKIMOHATBHBIX
PSIOB TIpH
peuieHnn
MIPUKJIATHBIX 33029

COMPOBOXKJAOIIEE
sl OTAENbHBIMU
ourMbkamMu
BIIaJICHHE
HaBBIKaMH
PUMEHEHHS
MaTeMaTHIEeCKHX
3HAHUH ¥ METOZIOB
TeopHH QYHKIHH
MHOTHX
MEPEMEHHBIX U
nmuddepeHpans
BIX YpaBHCHUIL;
TEOPUH KPAaTHBIX U
KPHUBOJIMHEHHBIX
HHTETPAJIOB;
TEOPUH YHUCIOBBIX
u
(hyHKIMOHAIBHBIX
PsIOB TIpH
penieHun
NPUKJIATHBIX 33139

MaTeMaTHYECKUX
3HAHMI ¥ METOJIOB
TeOpHH QYHKIUH
MHOTHUX
NIePEeMCHHBIX
mudhepeHIHaIBH
BIX YpaBHCHUI;
TEOpUH KPaTHBIX U
KPUBOJIMHEMHBIX
HHTETPAJIOB;
TEOPUH YUCIIOBBIX
"
(YHKIMOHATBHBIX
PSLIIOB TIpH
penieHnn
TIPUKJIATHBIX 33039
u
HHTEpIPETUPOBATH
MoTy4JaeMble
pe3yIabTaTh

3. TunoBble KOHTPOJIbHbIE 32/IaHNSI WM HHbIe MATEPUAJIbI, HEO0OX0AUMbIe
JJI51 OLleHKH 3HAHUIA, YMeHH i, HABBIKOB M (MJIH) ONBITA AeSATeJIbHOCTH,
XapaKTepu3yKIIUX ITanbl (JOPMUPOBAHUS KOMIIETEHIMIA B IIpoiecce

0CBOEHMS 00pPa30BaTEIbHOI MPOrpaMMBbI

3.1. KonTpoJbHble padoThl

TEMaTUKOM HpOﬁ,Z[CHHOFO JICKOMOHHOT'O KypcCa.

Konuuecmeo sapuanmos nis xaxaoro 3aganus — 20.

KonTpoabnas padora Nel

Temamuxa KOHMPOAbHBLIX pabom YCTAHABIMBAETCS B COOTBETCTBUMU C

13. B 3amauax 13.1- 13.20 peumts auddepeHunaibHple YpaBHEHHs MEPBOTO

TopsIIKa:
13.1. y'=X+8Y
8X+y
13.4. xy'+ xtgl= v,
X

13.7. xyy'=x>-y?;

13.10.
13.13.
13.16.

13.109.

13. 5.

; 13.2. xyy'=x*+y?;

Xy'+yln

13.8. (x—y)y'=2x+y;

13.3. y,_x+y’

X—y
0; 136. y'=YL +sin L
X X

y.
Xl

xy'In Yoxy yin X; 13.11. xy'= y+2xctgl; 13.12. y'= X+2y ;
X X X 2X -y
Xyy' =2x% +y?; 13.14. x*y'=y? +xy+x*; 13.15. 2x+y)y' =x+2y;
2
y':¥+wll—y—2 ; 13.17. (x—2y)y'=(x+y); 13.18. xy’=y+3xsin
X
xy'=y+yhY: 13.20. (3x+y)y'=x+3y.

7]
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KonTtpoJsbnas padora Ne2

14. B 3apgauax
nuddepeHnanTbHOro

BTOPOTO

14.1 — 1420 HaillTH YaCTHOE PELICHUE OJHOPOIHOTO
ypaBHEHHUS

nmopAaaka C IIOCTOAHHBIMHA

KOB(b(I)I/IHHeHTaMI/I, YOOBJICTBOPAIOUMICC 3aIaHHBIM HAa4YaJIbHBIM YCIIOBUAM!

14.1. y" —-7y' + 10y = 0; y(0) = 2; y'(0) = -1.
14.2. y" + 2y' + 10y = 0; y(%) = 0; y'(%) = 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.
14.5. y"+ 9y =0; ) =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.
14.9. y" -5y"' + 6y = 0; y(0)=5; y'(0)=0.
14.10. y" - 2y' + 5y = 0; y(0)=-1; y'(0)=0.
14.11. y" + 16y =0; yr)=-1; y'(m)=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; y0)=1; vy'(0)=a3.
14.15. y" - 8y' + 15y = 0; y@0)=1; y(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; y'(0)=0.

KonTpoabnas padora Ne3

B 3amauax 15.1 — 1520 mnalith oOmiee pemeHue OJHOPOIHOTO

mudepeHnanbHOTO  YpaBHEHHUS ~ BTOPOTO  TOpsiAKA € TOCTOSIHHBIMH
ko3 pureHTamu:

15.1.y"-2y'=3x"+1

15.11. y" + 2y" =x°-3x +1

15.2. y" - 5y' + 6y = 2xe™
15.3. 9" + 8y’ = (x-1)e™
15.4.y" - 6y' + 8y = 3e*
155.y"-2y"- 3y = xe™
15.6.y" +y'- 2y = (x = 2)e™
15.7.y" + 2y'- 8y = (3x+1)e™*
15.8.y" + 7y' =2x" +x
15.9.y"-y" = 8" ¢

15.10. y" + 3y'-10y = 2x°€"

15.12. y" - 5y' - 24y = (2x + 3)é"
15.13. y" - 2y'- 3y = 8™
15.14. y" + 2y’ - 3y =- 2¢™*
15.15. y" + 8" = (x°+1) &*
15.16. y" + 4y’ + 3y = -xe™
15.17.y" - 2y"- 3y =(x + 2)e*
15.18.y" +y' + 6y = 2(x — )™
15.19. y" - 4y" = 2x"— 3x +1
15.20. y" - 5y + 6y = 2xe™*

KonrpouabHas padora Ne4



M

B 3aganusax 9.2.1-9.2.20 naliTu mpou3BOJHYIO OT (PyHKIMH Y B TOYKE "0 MO

—

HaIpaBJIEHUIO BEeKTOpa & :

921 U=x+in(z?2+y?) My(211) a=-2 Fi-K

922, U=X'y-w+z' My(5-2) a=2

9.23. u=x(ny-arctg) M,(-21-1) §=8?+4T+sﬁ.

- -

904 U=MEB-x)+x’z M,@132) a=-i+2j-2k
905 U=x -y?+2z Mg(212) a=i+2j+k

9.2.6. U=xyz+3x’yz® My(-112) a=i-2j+2k
927 u=xyz-inlz-1 M,{112) a
9.2.8. u=x’ +W M, (L-3;4) ng_ﬁ_

9.09. Uu=Vv+V9-z'  M@10) a=-2i+2j-k_
0.2.10. U=2/x+y+y-arig  Mo@E-21) a=4i-3k

9011 U=h(x*+y?)+xyz M,(-12) a-
9012 u=2>+2arctgx—y) My(:2-1) a-=

X -
9213 M7 My(-43-1) a=5

9.2.14, u=x'-arctgy+2) Mo(211) a=3j-4k

9.2.15. ”=y2+\/§, Mo(L-21) a=27-6]+3K_

9.2.16. u:ln‘12—x2—y2+z‘, Mo(1-5) a=3j-4k
9.2.17. U=x+2xy* +3yz®  M,(331)
0218, U=ty My(213) a=3i+4

9019, U=h(C+y2+22) My@21) a=2i

z Lo L
9.2.20. :arCtg(XY)_i, Mo(L0:) a=i-2j+2k
KonTpoJabnas padora Ne5

B 3aganusx 3.1-3.20 Haiitu rpagueHT GyHKIMU Y B 3aJaHHON TOYKE
JUTUHY .

Mo H CTro

1
031 "TITY mieay 9.3.2. u=tox+zy vz,

T
M, (g 31 .



2z .
9.3.3. u=sinx—2-z-tgy—3z2 MO(?’O’_z)_ 9.3.4. u=In(x? +y?)+zy

M0(3;2;—2)_
935 U=Xy+In(@)  Mo@23) 936 U=Xyz-3Jy+27°
M0(1;4;1)_
0.3.7. U=Mpy+yzend Mo(-2:21) 9.3.8. u=e""T M,(4-35)
My (2% 2
9.3.9. U=X-19z+2cosy of ’E’Z)_ 9.3.10. U=3\/E—zzy
M0(2;3;6)_
0311, U=2¢Y Y —x®  Mo(-182), 9312, V=M -Zemyz
M0(2;2;—1).
0.3.13. u=2y’z-e*”"  M,(3-32) 0.3.14. U=tgy+xcosz—4x’
I
M°(1’3’2)_
9.3.15. U=2VX"+y’ —y'7’ M (-341) 9316, U=VX+y+z+3zy’
M0(3;2;4)_
9.3.17. U:exz_y+z+\/X2—3, M,(=2,2,-2) 9.3.18. U=y -ctgx—6sinz
T T
MO(Z1113)-
9319 uU=In(*+y*+2*)-2xz My(-52-1) 93.20. u=4y*x+xz% +.yz
M, (2;-2,-2) .

KonTpouabHasi padora Ne6

B 3aganusx 9.4.1-9.4.20 HaliTH SKCTpEeMyM 3aJaHHOU (PYHKITUH.

9.4.1. =X +xy+y’-3x-6y-1 9.42. 2=3x"-2xy+y’-2x-2y+3
9.4.3. 2=2X"+xy—y’-Tx+5y+2 044  2=x"-3xy-y?-2x+6y+1
945  2=3x"+Xxy—6y’ —6x-y+9 046 2=x -3xy+2y?—4x+6y-11
0.47. =4 -2y+y -2x-4y+3  g48  2=05C+xy+y -x-2y+8
0.4.9. 2=8x"—xy+2y’-16x+y-1 9 410 2=2x*-2xy+3y? +2x—16y+3
9411, 2572 +Bxy—y" ~14x+5 0.412, 2= +3y—y? -2+ Ty+7
0.4.13. 2=-3x*+10xy-2y®-26x+18y-1 g 414 2=3x*-2xy+2y’ +18x+8y-1
0.4.15. Z2=-3x" —8xy+5y® +4x+26y +3 0416, 2=2x"—2xy—3y” +8x+10y -9
9.4.17. 2=5%" +2xy—3y® -18x-10y +4 0.4.18.2=-Tx* +2xy-5y* —34x+34y +5_

0419 2=2X+2xy-3y*-10x+16y-7 9490 2=2x*—xy+3y®-2x-1ly+11

KonTpoabnas padora Ne7
B 3apanusax 16.1-16.20 npuMeHUTH KJIACCUYECKOE OMPEACICHUE BEPOSITHOCTH:
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16.1.B smuke 100 neraneit, uz Hux 10 OpakoBaHHbIX. Haynauy u3BiedeHb 3
neranyd. HaliTu BepoOATHOCTh, YTO CpeAM W3BICYEHHBIX JeTaned 1) Her
OpaKOBaHHBIX; 2) HET TOJHBIX.

16.2. Komuccusi mo Ka4ecTBy pa3 B MeCSI] MPOBEPSET KaueCTBO MPOIYKTOB B
nByX 13 20 mMara3uHOB, CpeAM KOTOPBIX JiBa MpuHAIexar Gupme «3aps». Haiitu
BEPOATHOCTHh TOTO, YTO B TeUeHHE MecsAna 1) o6a oHu OyAyT MpOBEpPEHBI;, 2) HU
OJIMH U3 HUX HE Oy/AeT mpoBEpeH.

16.3. B 6purage 8 paboumx, cpean KOTOPBIX 2 >KCHIIUHBI. J[1s1 BBIOTHEHUS
paboTel MO TabenbHBIM HOMEpaM Hayjaadyy oToOpaHel S5 uenoBek. Haiitu
BEPOATHOCTHh TOTO, YTO CPeAd HHUX |) HEe OKa)XeTcs >KEHIIHMH; 2) OKaXyTcs 00e
YKEHIIHBI.

16.4. B smuke 50 apOy30B, npudeMm 10 U3 HUX SBISIOTCS HEKOHIUIIOHHBIMH.
HaiiTu BeposiTHOCTH TOTO, YTO B3AThle Hayjgady 2 apOy3a OKaxyTcs
1 )KOHTMLIMOHHBIMU; 2) HEKOHTUIIMOHHBIMH.

16.5. B xop3une 20 sui1, cpean KOTOphIX 3 ucnopueHHBIX. Haymauy BeIOHparoT
5 suu. HailTu BEpOSTHOCTBH TOTO, UTO CPeAr HUX 1) HET UCMOPUYEHHBIX; 2) TOJIBKO
OJIHO UCIIOPYEHHOE.

16.6. JIunus snexktponepenayu, 1iuuHo 20 kM, coequHstomas myHKTel A u B,
nopBaJlach B HEM3BECTHOM MecTe. HallTu BeposITHOCTh TOr0, YTO OHA MOPBajach
He aaiee yeM 1) B 1,5 km oT nyHkTa B; 2) B 2 KM OT myHKTa A.

16.7. B xo3zsiicTBe nMeeTcss 8§ TPakTOpPOB, IPUUEM 5 M3 HUX HA TYCEHUYHOM
xony. HaiiTu BeposITHOCTb, YTO B HayJady BBIODaHHBIH MOMEHT U3 TpPEX
paboTaIKX TPAKTOPOB 1) OMH HA TYCEHUYHOM XOJy, a OCTaJIbHbIE KOJIECHBIE; 2)
BCE I'yCEHHYHBIE.

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 Kax10ro komoaiina?

16.9. HaGupas Homep Ttenedona, aboHEHT 3a0bul JIBE TMOCHEIHUE LUDPHI,
KOTOpble OH HaOpan Hayrajg. HalTu BeposSTHOCTh, TOTO, YTO OyIayT HaOpaHbI
HyXHbIE IUPpbI. KakoBa BEpOSTHOCTH TOTO, UTO OYIyT HAOpaHbI HY>KHBIC IIU(PHI,
€CJIM U3BECTHO, YTO MU(PPHI JOTKHBI OBITh PA3ITUYHBIMU?

16.10. ITo maHHBIM MHOTOJIETHUX HAOJIONCHWNA B JaHHOM palOHE YHCIIO
JOK]ITMBBIX AHEHN B OKTAOpe paBHO 15. HaliTu BEpOATHOCTH TOrO, 4TO 1) mepBoro
OKTSI0pst Oy/IET SICHBIN JIEHb; 2) MEePBOro OKTAOPs OyJeT A0XKIb; 3) MepBbIE ABA THS
B OKTAOpe OyAyT SICHBIMU?

16.11. M3 10 akumonepHwix obOmiecTB (AO) Tpu SBIAAIOTCS OaHKPOTaMHU.
['paxxganua npuoOpén no ogHou akuuu yeThlpéx AQO. HailTu BEpOATHOCTH TOTO,
YTO CpelM KYIUICHHBIX akIuil 1) HeT akiuid 0aHKPOTOB; 2) O/IHA aKius OaHKPOTA.

16.12. Haitit BepoATHOCTH TOTO, 4TO 1) mMpu OpocaHWM OHOW HTPATLHOMN
KocTu (KyOWKa) BBIMAAET HEYETHOE YHCIO OYKOB; 2) MpU OpOCAaHWUU JIBYX
WUTPAJIbHBIX KOCTEN BBINAJAET B CYMME 5 OUKOB.

16.13. B xaure 105 crpanun. Haiiti BEposSTHOCTH TOTO, UTO HyXHasi ¢hopMmya
HAXOAWTCS Ha CTpaHUIlE, KOTOpas oKaHumBaeTcs 1udpoii 1) 1; 2) 6.
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16.14. Jlns moceBa 3aroToBjieHa cMech, cocrtosmas u3 100r Oemoir, 300r
nBetHor u 600r uy€pHoit ¢aconu. HalTu BEpoOSITHOCTH TOTO, YTO Hayaady
otoOpaHHoOe 3epHO 1) Oemnoe; 2) uépHoe.

16.15. Ha ckman noctynuiio 100 sSukoB orypiioB OT ABYX Opuraj, IpudéM OT
nepBoil moctynuio 40 smukoB. HaiiTu BeposiTHOCTH TOTO, UTO U3 JIBYX HayAady
BBIOpaHHBIX SIIMKOB 1) o00a MOCTyHmWauM OT mepBoMl Opuransl; 1) oT mepBoi
Opurajbl MOCTYIUII OJIMH SIIIHK.

16.16. [{nst o3enenenus myctoips 3aBe3nu 150 caxenies aepeBbeB. Cpean HUX
40 Tononeit, 40 kn€nos, 50 cocen 20 eneil. HaliTu BepoSITHOCTB TOTO, YTO MEPBOE
HayTaJ BEIOpaHHOE /IS TTOCAAKHU ACPEBO OKAXKETCS 1) XBOWHBIM; 2) JTUCTBEHHBIM.

16.17. Cpenu 200 ammys, MpOBEPEHHBIX HA T€PMETHUYHOCTh, OKa3aloch 3 C
TpemmHaMu. HaliTh OTHOCUTENIbHYIO YaCTOTY MOSIBJIEHUS aMIyJ 1) ¢ TpemuHaMmu;
2) 6e3 TpeIIuH.

16.18. OnbITHBIN y4acToK uMmeeT Gopmy MpsIMOYroJIbHUKA CO cTopoHamu 50 M
u 100m. ITox mmenuity 6nu1a BeiieneHa mwiomaab 100 k. M. KakoBa BeposSTHOCTS,
YTO B JAHHOM MECTE Y4acTKa MocesHa MIICHUIIA.

16.19. 3a Opwuramoit ObUIM 3aKpeIUIeHbl S5 TMPHUIENHBIX U 7 HABECHBIX
KyJIbTUBAaTOpOB. KakoBa BEpOATHOCTh, YTO U3 TPEX Haynadyy BBIOpaHHBIX
KyJIbTUBATOPOB 1)0JIMH HAaBECHOM; 2) 1Ba HABECHBIX.

16.20. B xossiictBe u3 15 TpakTopoB He oTpeMoHTHpoBaHO 3. Haiitu
BEPOSITHOCTh TOTO, YTO M3 NATH BbIOpAaHHBIX Hayraj 1) Bce WCHpaBHBI; 2) OJMH
HEHUCTIPaBEH.

KonTpoabHasi padora Ne§
17. B 3aganusix 17.1-17.20 npuMeHUTh (GOPMYJIIBI CIIOKEHUS U1 YMHOXKEHUS
BEPOSITHOCTEH:

17.1. I1pu U3roTOBJICHUH HEKOTOPOTO M3/eNus Opak cocTaBiseT 2% oT 0011ero
KosmuectBa. M3 uncna roaHsix uzgenuid 90% cocTaBisSOT U3JEIWS TEPBOIrO
copra. HaliTu BepOATHOCTH TOTO, YTO HayJady B3ATOE u3jeiue OyAeT MEepBOro
copra.

17.2. B TpakTtopHOi Opurage paboTaloT 3 TpakTOpa OJIHOH MapKHu.
BeposiTHOCTh TOrO, 4TO KaxAbld U3 HUX Oyaer paborarh 0e3 BMeIIaTEIhCTBA
MexaHuka, paBHa 0,96. HaliTu BeposiTHOCTH TOro, 4yto 1) Bce TpakTOpbl HE
noTpedyeT BMeNIaTeIhLCTBA MEXaHWKa; 2) XOTsS Obl OJUH TpakTop MNOTpedyer
BHUMAaHHS MEXaHHKA.

17.3. B kop3une Haxoautcs 10 suil, cpeay KOTOPBIX 3 IMITYKH HCTIOPUYEHHBIE.
[lepBoe pa3zbuToe SUIO OKa3aIoCh HEKayeCTBEHHBIM. KakoBa BEpOSTHOCTH TOTO,
YTO BTOPOE Hayraj pazouToe U1 Oy/1eT KAYECTBEHHBIM.

17.4. BeposiTHOCTH TMpaBUIBLHOTO OQopMiIeHUS cuéra Ha MPEANPUITHU
coctasisiet 0,95. Bo Bpemst ayTUTOPCKOM MPOBEPKU ObLITN B3SATHI 1Ba cuéTta. Haittu
BEPOSITHOCTHh TOr0, 4To0 1) 00a cuéra oopMIICHBI MTPaBUILHO; 2) XOTsA ObI OJUH
c4€T 0(hOpPMIICH HEMTPABUIIHHO.

17.5. Ins curHanuzamnuy o0 aBapuy YCTaHOBJICHBI 2 HE3aBUCUMO PabOTaIOIINX
CUTHaNIM3aTopa. BeposTHOCTH TOro, YTO TpH aBapuu CcpabOTaeT MEePBBIM
curHanuzarop pasHa 0,95, a mna BTOoporo sta BeposiTHOCTH paBHa 0,9. Haiitu

12|



BEPOSITHOCTh, 4YTO INpPHU aBapuu cpadoTtaeT 1) XoTs Obl OAMH CUTHAIM3ATOP; 2)00a
CUTHAJIU3aTOopa.

17.6. B macTepckoil M0 peMOHTY CEJIbXO3WHBEHTAPs UMEETCS] TPU PE3EPBHBIX
ANEeKTpoABUTraTeNsl. [ KakI0oro W3 HUX BEPOSITHOCTh TOTrO, YTO B JIAHHBIN
MOMEHT 3JIEKTpOJIBUraTe b BKIOUYEH paBHa (0,2. HaliTu BeposTHOCTH TOTO, 4TO,
YTO B JIaHHBIH MOMEHT M3 4HCIlia PE3epBHBIX 1) Bce ABUTATENN BKIIOYEHBI; 2)
BKJIFOUEH XOTS ObI OJTWH JBUTATEb.

17.7. BeposATHOCTH TOTO, YTO KOMOAH Ha yOOpKe MIIEHUIBI OyaeT padboTaTh
0e3 mosiomok, paBHa 0,8. BeposTHOCTh 6€30TKa3HOM pabOTHl aBTOMAIIMHBI paBHA
0,85. Haiitn BeposTHOCTH TOTO, 4TO yOOpKa OyAeT mpou3BeneHa 0e3 OCTaHOBOK
13-3a MOJIOMOK.

17.8. Jlns mocamku 3aroToBwim Tpu copTta Kaptodems. I[lepsoro copta
3arotoBuian S00kr, Broporo — 300kr u tperbero — 200 kr. KakoBa BEpOSITHOCTH
TOTO, YTO HayJlayy BbIOpaHHBINA KITyOEeHb JINOO 1MepBOro, 11060 BTOPOro copra?

17.9. B xaure 100 cTpanui. KakoBa BeposTHOCTb TOTO, YTO HyXHas (HopMya
HAXOJIUTCS HA CTPAHMIIE, HOMEP KOTOPOU OyneT KpaTHbIM 4 unu 57

17.10. ITaptus cemsiH, cocrosimas u3 10 MemkoB, MPUHUMAETCS, €CIU MPHU
MPOBEpKE CEMSH U3 BBIOPAHHBIX HayJady JBYX MEIIKOB OHHU OKaXyTCs
YIOBIETBOPSIOIIMMU ~ CTaHAapTy. HailTh BeposATHOCTH, MNPUEMKU MaApPTHUH,
COJIEpIKaIlei B YETHIPEX MEIIKaX HECTaHIaPTHHIE CEMEHA.

17.11. Jns nonmuBa y4yacTKa BOJila T[IOCTaBJISIETCS JBYMs HacocCamu.
BepostHocTh OecniepeOoitHoi paboThl B TEUEHUE CMEHBI sl OJTHOTO U3 HUX paBHA
0,9, a nyist apyroro — 0,85. HaiiTu BEepOsSITHOCTb TOT0, YTO B TEYCHUE CMEHBI OyIyT
paboTtaTth 1) 06a Hacoca; 2) XOTs1 Obl OJTUH U3 HUX.

17.12. BepositHOCTh ycTaHoBieHUsi B (CapaTOBCKOW 00JacTH yCTOWYHBOTO
CHEeXHOTro ToKpoBa 70 10 HOsiOpst paBHa 0,2. HaiiTu BeposSiTHOCTH TOTO, YTO JiBa
rojia mozpsig ¢ 10 HoAOpst B 006J1aCTH YCTAHOBUTCS YCTOMYMBBINM CHEXKHBIN MOKPOB.

17.13. TlaxoTHbIif arperaT COCTOMT M3 TpakTopa W Iutyra. BeposTHOCTH
0€30CTaHOBOYHOUM pabOThl TpaKTOpa B TeUeHUE CMEHbI paBHa 0,9, a BEpOATHOCTH
nojoMku 1iyra paBHa 0,15. HaliTu BepoOSITHOCTH TOTO, YTO B TEYEHHE CMEHBI
arperat OyzaeT paboTarb 0€3 OCTAHOBOK M3-3a IMOJOMOK.

17.14. B 3epHOXpaHWIHUIIE MOCTYMAET 3€PHO OT ABYX XO03iMCTB. B TeueHue
CMEHBI OT MEpPBOro XO3siCTBa moctynaer 12 aBTomamiuH, a OT BTOporo — 15.
KakoBa BEpOSTHOCTH TOTO, YTO MPHUOBIBIINE MOIPSA ABE MAIIWHBI MPUHAIICIKAT
BTOPOMY XO3SIUCTBY?

17.15. B crage u3 30 XMBOTHBIX OJIHOM MOPOJABI OKa3aJloCch 5 0€3 MPUBUBKH.
Haymauy BpIOMparOT JBYX KHWBOTHBIX. KakoBa BepoOSITHOCTb, YTO OHH 00a
IIPUBUTHIE?

17.16. YcranoBneHo, uro 5% s0J0K AaHHOW MApTHHM TOPa)XEHBI IapIIOH.
KakxoBa BeposITHOCTB, 4TO 2 510J10Ka, BEIOpAHHBIE U3 HUX HAyTaJ, 3110pOBbIE?

17.17. Ilpn MOArOTOBKE CEMSH K IOCEBY YCTAHOBJIEHO, YTO IMOBPEXKIEHHBIE
cemMeHa cocTaBIIIOT 5%. JIIs meabIX ceMsH BCXOXeCTh cocTaBisieT 85%. Kakopa
BEPOSITHOCTh, YTO U3 HAyJady B3SITOTO 3€pHA BHIPACTET pacTeHUE?

17.18. Cpenu 1000 mo4yaTkoB KyKypy3bl, 3arOTOBJIEHHON Ha ceMeHa, 400 mrTyk
umeroT maccy menee 250 r; 300 mTyk — 6onee 250 r, HO MeHee 275T; OCTaIbHbBIC
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UMEIOT Maccy Oodbinyto 275r. KakoBa BepOsSITHOCTH TOTO, YTO Macca Hayraj
B3SITOIO IMoYaTka okaxercs 6onee 250 r?

17.19. Ha nensHke B moceBax miieHUIb 95% 310poBbIX pacTeHuil. BeiOuparoT
nBa pacteHus. OnpenenuTb BEPOSTHOCTh TOTO, YTO CPEIU HHUX XOTS Obl OJHO
OKaXETCs 3/I0POBbIM?

17.20 .B temnmiyy 3aBe3au TpU copTa yaoOpeHuil: 15 makeToB aMMHaYHOM
cenuTpbl, 10 MmakeToB MOYEBHHBI M S5 IAKETOB KaJbIMEBOW cenuTpel. Haitn
BEPOSITHOCTh TOTO, YTO HAy/layy BBIOPAHHBIA TAKET OKAKETCS MOYCBHUHON WITH
aMMHUAYHOU CEJIUTPOM.

Kontpoabnas padora Ne9
B 3amanusix 18.1-18.20 npumenuTs Gpopmysasl osHOM BeposiTHOCTH U baifeca:

18.1. /IBoe pabouuMx HW3TOTOBWUJIM IO OJMHAKOBOMY KOJHUYECTBY JeTajeH.
BeposiTHOCTh M3roTOBJICHUSI OpaKOBaHHOW JeTanu JJIsi MepBOro paboyero paBHa
0,1, a nist BToporo - 0,15. HaiiTu BEpOSITHOCTH TOTO, UTO B35iTasl Hayraj JeTallb
OKakeTcsi ToAHoW. HallTh BeposITHOCTH TOTO, YTO TOJAHAs JIeTajb H3rOTOBJIEHA
MEPBBIM PabOUUM.

18.2. 3aroToBiieHbI ceMeHa TPEX COPTOB MIIEHUIIbI, TPUUYEM CEMEHA MEPBOT0O
copta coctaBisitoT 50%, Broporo — 30%, u tperbero 20%. BeposTHOCTH TOTO, 4TO
W3 3€pHA BBIPACTET KOJIOC, coaepkamunid He MeHee 50 3EpeH, paBHA I IEPBOTO
copta 0,8, mist Broporo- 0,7 m nna tperbero 0,6. Haygady coOpaHHBIM KOJIOC
conepxut 6osee 50 3épeH. KakoBa BepOSITHOCTh, UTO OH BBIPOC U3 3€pHA BTOPOTO
coprTa.

18.3. detanu Ha cOOPKY IUIyra MOCTYHAlOT U3 ABYX IexoB: 70% u3 mepBoro
nexa, u3 Broporo — 30%. Cpenu pgeraneit meporo 1mexa 10% Opaka, cpenu
netaneit Broporo mexa 5% Opaka. KakoBa BeposiTHOCTh TOTO, YTO BbIOpaHHas
roJiHas IeTajlb U3rOTOBJIEHA BO BTOPOM 1iexe?

18.4. Jlns mocaaku 3aroTOBWJIM CEMEHa JIByX copToB orypios: 40% copta
«Konkypen» u 60% copra «Hexenckuii». Bcexoxects copra «KoHKypeHT»
coctaBisier 80%, copra «Hexenckuit» — 85%. IlocaxkeHHOEe cemsi TPOPOCIO.
KakoBa BEpOSITHOCTB TOTO, 4TO IPOpociio ceMst copTa «KoHKypeHT»?

18.5. Jlnsa mocaaku 3arotoBuian 70 caxkeHiieB s10J0HU U 30 Ca)KCHIICB IPYIIIHN.
CranmapTHble CaXXEHIbI cpeau s0J0Hb cocTaBisiloT 80%, cpeau rpyur 85%.
KakoBa BEpOSITHOCTB, UTO HayZady B3ATbIA CaKEHEL] CTAHAAPTHBIN?

18.6. Tlome BcmaxaHO TpeMs arperatamu, COCTOSIIUMHU M3 TpakTopa H
KOMILJIEKTa TUTyroB. [IpoM3BOAMTENBHOCTh TNEPBOrO arperata OoJblle, YeM
BTOpOoro B 2 pa3a. [Ipow3BOAMTENBHOCTh TPETHErO arperara paBHA
MIPOU3BOJMTEIILHOCTH TEPBBIX JBYX BMECTE B3SThIX. BEpOSITHOCTH BCIAIIKK Ha
3aJlaHHyI0 TIyOuHY nJisi mepBoro arperata cocrtasisier 0,9, mis Broporo- 0,95 u
st tpetbero —0,8. bein oOHapyxken Opak B maxore. KakoBa BEpOSTHOCThH TOTO,
YTO OH OBLJT IOMYIIIEH MPH paboTe MmepBOro arperara’?

18.7. B mMaraswH TOCTYMAIOT 3JIEKTPOJIAMIIbl, H3TOTOBJICHHBIE HAa JBYX
3aBojaxX, HpUYEM MEpBBIM 3aBoj moctaBiaseTr 60%  oT 00mero KoJIM4ecTBa
anextponami. [Ipoaykius nepsoro 3aBoga conepxut 10% Opaka, Broporo — 15%.
KakoBa BepOSTHOCTH TOTO, YTO KYyIUICHHAs B Mara3uHe CTaHJIapTHas Jjamima
M3TOTOBJIEHA HA BTOPOM 3aBO/Ie?
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18.8. Ha cOopky TpakTopa IMOCTyHalmT  JETalid OT TPEX CTAHKOB,
MPOU3BOAUTENILHOCTh KOTOPBIX OTHOcUTca Kak 1:2:3. Ilpuuém Opak cocraBisieT
I8 HUX cooTBeTcTBEHHO 1%; 1,5%; 0,5%. B3dras Hayrag aertanb oOkas3aiach
rojHoi. HailTu BEpOsSTHOCTh TOTO, YTO OHA U3TOTOBJIEHA HA BTOPOM CTaHKE.

18.9. lns mocajgku Ha ONBITHOM y4YacTKE 3arOTOBUJIM CE€MEHa TPEX COpPTOB
MIIEHUIBI, TPUYEM TiepBoro copta 3arotoBwin 200r, Broporo 300r u TpeTbero —
500r. BcxoxkecTh ceMsiH cocTaBiseT cooTBeTcTBeHHO 90%, 85%, 80%. Haiitu
BEPOSITHOCTh TOTO, YTO HAYTaJl B35ITOE 3€PHO NPOPACTET.

18.10. B kaxmoii u3 AByX ypH coaepxutcs 6 u€pHbix u 4 OGenbix mapos. U3
MEPBOM YpPHBI HAyJladyy W3BJICYEH OJIMH ILIAP W MEPENOKEH BO BTOpyro. Hautu
BEPOSTHOCTh TOTO, YTO II1ap, U3BJICYEHHBIN U3 BTOPON YPHBI, OKAKETCSI YEPHBIM.

18.11. B kax0if U3 IByX YpH coaepkutcs 7 OeiblX U TpH 4E€pHBIX mapa. U3
BTOpPOM YpHBI HayJady H3BJICYEH OJIMH IIAp W MepesoXeH B mepByto. Haiitu
BEPOSITHOCTb, YTO IIAP, U3BJICUEHHBIN U3 MEPBON YPHBI, OKAKETCS OCIbIM.

18.12. TIIpubGop wmoxkeT paboTaTh B JBYX pEKHUMax: HOPMaJbHOM U
ycuiieHHOM. B HopManbHOM peskume oH pabortaet 80% BpeMeHH, a B YCUIICHHOM —
20%. BeposiTHOCTD BbIXOJa MpUOOpa U3 CTPOS B TE€UEHHWE CMEHBI B HOPMAJIbHOM
pexume paBHa 0,1, a B ycunennom — 0,7. Haiftu BeposITHOCTh TOT0, UTO MIPUOOP B
TEUEHHUE CMEHBI HE BBIUIET U3 CTPOSI.

18.13. OpHy u Ty e Omepaluio BBIMOJIHSIIOT padoune 3-ro, 4-r0 U 5-TO
pa3psaoB, MPOU3BOJAUTEIIBHOCTA 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 pazpsiaa?

18.14. Ha MOn0YHBIM 3aBOJ] €XKEAHEBHO MOCTYIAET MOJIOKO ¢ AByX (epm: 70
¢usr ¢ nepsoit u 30 — co BTOopoil. BepossTHOCTH TOr0, YTO KUPHOCTH MOJIOKA HE
Huxe 4% s npoaykuuu nepBoi gepmbl paBHa 0,75, a mis Bropor — 0,8. B
Hay/nady BbIOpaHHOW ¢sire MOJIOKO cojepkano >kupa Oonee 4%. Kakxosa
BEPOSITHOCTh TOTO, YTO (hJIsira MOCTyNuUIa CO BTOpoid (pepMbI?

18.15. B unkyOaTtop 3anoxunu siiinia n1Byx coptoB. IlepBoro copra — 80%,
BTOporo — 20%. BeposiTHOCTh TOro, 4TOo M3 siila MEPBOr0 COPTa BBLUTYHUTCS
uplIéHok, paBHa 0,95, a nns Broporo — 0,8. KakoBa BEpOsSTHOCTH TOTO, YTO
Hay/auyy B3ATbIM UBIMIEHOK BBUTYIIHIICS U3 siiilla BTOPOro copra’?

18.16. Tpoe paboumMx W3TOTABIMBAIOT OJWHAKOBBLIC IETATW: TEPBBIM — 12,
BTOpOot — 15, a Tpetuit 18 mTyk B JeHb. BeposSTHOCTH TOro, 4ro J€Tallb,
W3TOTOBJICHHAS TIEPBBIM MacTepoMm, OyneT ctanaapTHoi paBHa 0,95, BTopsim - 0,9,
a tperbuMm — 0,85. Haynmauy B3siTas neranp okaszanach craHgapTHou. Kakosa
BEPOSITHOCTh, YTO OHA U3TOTOBJIEHA BTOPBIM padbouum?

18.17. A3oTHble yaoOpeHUs MOCTYMAOT Ha CKJIaJ XO35HUCTBA U3 MMYHKTOB A U
B, npuuém u3 nynkra A B 2 pasa Oosblie, yem u3 myHkTa B. BepostHOCTh TOTO,
YTO yI0OpEHUs U3 MyHKTa A yAOBJIETBOPSIOT cTaHAapTy paBHa 0,8, a u3 mynkra B
— 0,75. Haiitu BEpOSATHOCTH TOTO, YTO B3SATOC JJIA MPOOBI HA CKIaJe XO3siCTBa
yoOpeHue yIOBIETBOPSAET CTAaHIAPTY.

18.18. Tpu Opuramsl BO3ST Ha COPTHPOBKY KapTodenb. IlepBas Opurama
cnana 35% xaprodens, Bropas — 45%, Tpetbs — 20%. Jloas HEeKOHIUIIMOHHOTO
kaprodens u3 nepsoit Opuransl cocrasiser 0,04, sropoit — 0,06, Tperseii — 0,03.
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HaiiTu BEpOATHOCT, TOro, 4YTO B3ATHIM Haynayy KIyO€Hb OKaMeTcs
KOHJUIIMOHHBIM U yOpaH nepBoit Opuraion.

18.19. MWsznmenue mpoBepsieTcss Ha CTaHAAPTHOCTh OJHUM M3  JIBYX
KOHTpon€EpOB. IlepBbiit 3 HUX nposepser 60% wn3aenuil. BeposAsTHOCT TOro, 4TO
CTaHJapTHOE M37enue OylneT MPU3HAHO CTAHJIAPTHBIM, JUISl TMIEPBOIO KOHTPOJEpa
paBaa 0,95, mis Broporo — 0,98. CranmapTHoe u3nenue Mpu MPOBEpKe ObLIO
MPU3HAHO CTaHAApTHBIM. HallTh BEpOATHOCTH TOTO, YTO 3TO U3JEIHUE MPOBEPUI
BTOPOU KOHTPOJIED.

18.20. BepostHocTtu TOTO, yTO BO BpeMs paboTsl DBM mpousoiinér coboii B
OMEpPaTUBHOM TMaMsITH U OCTaJIbHBIX YCTPOMCTBAaX, OTHOCATCA Kak 4:6.
BepositHocTh  0OHapyxeHHs cOos B omepaTuBHOM mnamsatd paBHa 0,8, a B
ocTaibHBIX ycTporcTtBax — 0,9. HailTu BEepOSITHOCTh TOT0, YTO BO3HUKIIHUI cOOM
OyzeT oOHapy KEH.

KonTtpoJsabnas padora Nel(

B 3aganusx 19.1-19.20 coctaBuTh 3aKOH pacnpeieNieHus], ONPENEIUTh YUCIOBBIE
XapaKTEPUCTUKU JUCKPETHOU CIIy4YallHON BEJIMYUHBI:

19.1. OxoTHuk, WMeImMA 4 maTpoHa, CTPEIsIeT B IEIb J0 IEpPBOTO
MONaJaHus WK MOKa HE U3PAaCcXOAYyeT MaTpoHbl. BeposSTHOCTH MomnajgaHus B 1ETb
npu kaxzaom BeicTpene 0,25. CocTaBuUTh 3aKOH PaCIpPEACIICHUS CIy4alHOU
BEJIMUMHBI X — YKCJIa U3PACX0I0BAHHBIX MATPOHOB.

19.2. Mosneta OpomreHa Tpu pasza. CnydaitHas BemuduHa X — YUCIIO MOSBICHUS
repba. Hamucath 3akoH pacOpeneseHuss U IMOCTPOUTh  MHOTOYTOJIBHUK
pacrpenesneHus Ciiy4aiiHOM BEJTUYUHBIL X.

19.3. CocTtaBuTh 3aKOH pacmHpe/leJICHUs] TMOMaJaHus B IElIb MPU YEThIPEX
BBICTpENAX, €CJIM BEPOATHOCTh MONaJAaHus Py OAHOM BeIcTpeie 0,25.

19.4. JIa cTpenka aenarOT MO OJHOMY BBICTpENy B MHIIICHb. BeposaTHOCTH
nonajgaHvs B Hee nepBbIM cTpenkoM pasHa 0,5, BTopeiM — 0,4. CocTaBuTh 3aKOH
YyCJia MONaaHuil B MUIIICHbD.

19.5. BeposiTHOCTH TOTO, 4TO B OMONMOTEKE HEOOXOAMMasl CTYICHTY KHHTa
cBoOonHa, paBHa 0,3. CocTaBuUTh 3aKOH paclpeeieHus 4ucia OUOIHOTEK,
KOTOPbIE TIOCETUT CTY/ACHT, €CIIU B TOPOJIE YEThIpE OUOINOTEKHU.

19.6. HeszaBucumble ciydaiiHble BETWYMHBI X W Y 3a7aHbl CIECIYIONTAMU
3aKOHAMHU PACTIPEICTICHUS:

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

CocTaBuTh 3aKOHBI City4aiHbIX BenuuuH X + Y, XV, 0,5V.
19.7. HeszaBucumbie cCiydailHbie BETWYMHBI X W Y 3a7aHbl CIEIYIOUTUMU
3aKOHaMU paclpeieIeHus:
X 0 2 4 6 Y -1 1
p 01 (0,2 |03 (04 p 0,2 0,3 0, /0,2
3

w
o1
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CocTaBUTb 3aKOHBI pacnpeesieHus ciayyalHbiX BeqnuuH X + Y, XV,
19.8. luckpeTHas ciyvaitHas BeauurHa X 3a/1aHa 3aKOHOM PACTIPEICICHHUS:

X 3 S / 10
p 0,2 0,1 0,4 0,3
Haiiti ¢yHKIMIO pacrpeneneHus 3TON CydailHON BEJIMYUHBI U MTOCTPOUTH €€
rpaduk.
19.9. TuckpeTHas ciayyaitHas BenrunHa X 3a/laHa 3aKOHOM Paclpe/IeICHuUS:
X 1 2 3 4 5
P 0,1 0,2 0,1 0,2 0,4

Haiitn pyHkumio pacnpeaeneHus 3Tou CIy4aifHON BETMYUHBI.

19.10. Monera Opomena Tpu pasza. CiydailHas BenWYMHA X — YHCIIO
nosiBiicHus: repoa. [locTpouts psij pacrpeneneHuss 3TOl CIydyailHOW BEJIWYUHBI U
HAlTH ee UHTETPAIbHYIO QYHKITUIO pacIipeieTICHHS.

19.11. B crymenueckoil TpyIie opraHu3oBaHa JoTepes. Pa3pirppiBatoTcs 1Be
BEIIM CTOMMOCTBIO 1O 15 pyOneit, 1 onHa crouMocThio 55 pyoOisel. CocTaBUTH
3aKOH pachpeAesNeHus] CyMMbl YHCTOTO BBIUTPBINIA JUIS CTYIEHTa, KOTOPBIU
npuoOpesn oauH Ounet 3a 2 pyoist; Bcero npogaHo 50 OuieTos.

19.12. Ctpenok caenan 3 BeICTpena MO MUIIEHU C BEPOATHOCTHIO MOMAaHUs
npu KaxaoMm BbicTperne 0,6. Haiitu uHTerpanbHyro (yHKIUIO pacrpeaesieHus
quclia MOoNaJaHui [0 MUILIEHU U TOCTPOUTH €€ IpauK.

19.13. Cpenu 10 notepeitHbix OMIETOB MMEIOTCS 4 OWiieTa C BBIMTPHILIEM.
Haynauy nokymnator 2 Ounera. Hamucare 3akoH pacrpeneneHusi BEpOsiTHOCTEH
YHCJIa BEIUTPHIITHBIX OUJIETOB CPEIU KYIUICHHBIX.

19.14. JluckpeTHas ciydaliHasi BEIMUMHA X 3aJlaHa 3aKOHOM PacIpeIe/ICHHUS:

X 2 3 5
P 0,1 0,4 0,5
Beruncnuthb MATCMATUYCCKOC OXHNJaHHEC, AUCIICPCHUIO n CpPCaHECC

KBaJIPaTUYECKOE OTKIOHEHHUE 3TOU CIIy4YaliHOM BEJIMYUHBI X.
19.15. B maptum u3 20 KypTOK 5 uUMEIOT CKpBITHIA aedekt. Hailtu 3akon

pacnpeneneHus yucia 1eeKTHBIX KypPTOK cpeaiu 3 KYIJICHHBIX.

19.16. TuckperHas cinydyaiiHas BeIWYMHA X 3a/1aHa 3aKOHOM PaCTIPEICIICHHS:

X 2 5 7
D 0,5 0,2 0,3
Beruncnuthb MATCMATHUYCCKOC OXHNJaHHEC, AUCIICPCHUIO n CpPCaHECC

KBaJIpaTH4YE€CKOE OTKJIOHEHHUE 3TOU CIIy4YallHOM BEJIMYUHBI X.

19.17. luckpetHas cn

y4anHas BeJIM4YrHa X 3aJ]JaHa 3aKOHOM paclpeaeICHUs:

X 1 3 4 5
p 0,1 0,4 0,2 0,3
Beruncnuth  mMaTeMaTHUeCKOE — OXKHMJAHHWE, JHCHEPCUI0 U CpeaHee

KBAaIPaTUYECKOE OTKJIOHEHUE ATOW CIIy4alHOW BEJIMYMHBI X.
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19.18. BeposTHOCTH BBHIUTpBINIA MO OJHOMY JioTepeiiHoMmy Owmiery 0.4.
[TpuoOpereno 30 OuneroB. OnpenenuTh MaTeMaTUYECKOE 0XKHUIAHUE, TUCIIEPCUIO
U CpeJHee KBaapaTHUeCKOe OTKJIOHEHHME 4YKClia OWJIETOB, Ha KOTOPbIE BBIMAJET
BBIUTPBIIIL.

19.19. BeposiTHOoCTh TOsiBNIEHUs1 OpakoBaHHOM neTanu paBHa 0,3. OnpenenuTsb
MaTEeMaTUYeCKOe OKUJIaHUE, AUCIEPCUI0 U CPeHEE KBAJIPAaTUUYECKOE OTKIOHEHHUE
yycia roAHbIX aetaned B naptuu u3 1000 mryk.

19.20. IlpoBemeno 100 HE3aBUCHUMBIX HCIBITAHUN, B KAKIOM W3 KOTOPBIX
BEPOSITHOCTh  MOSIBICHHSI HEKOTOporo cooObiTusa paBHa 0,6. Omnpenenuthb
MaTeMaTHYeCKOe OXHUJAaHUE, TUCIIEPCHIO U CpellHee KBaIpaTUYECKOEe OTKIOHEHHUE
YUCIIa MOSBIICHUS COOBITUS B TUX MCTIHITAHUSX.

KonTtpoJsbnas padora Nell
20. B 3aganusx 20.1-20.20 onpenenuTs BEPOSITHOCTh NONa aHUsl HEPEPHIBHON
CJIy4ailHOM BEJIMYMHBI B 33JJaHHBIM UHTEPBAJ, HAUTH PYHKIIUU pacTIpECICHUS U
(GyHKIHU JIOTHOCTH, YUCIIOBBIE XapaKTEPUCTUKU HETIPEPHIBHON CITydyaiHON
BEJINYMHBI:

20.1. Cnyyaitnas BennunHa X 3a1aHa QYHKIHEH pacmpeaeieHus
0 npu x<-3

F(x):<§+1 npu —-3<x<0

1 npu x>0

Haiit BEpOATHOCTH TOTr0, YTO B PE3YyJIbTATE UCIBITAHUA CIIy4aliHas BEJIUYMHA
X npumeT 3HaueHue B uaTepBaie (-1,0).
20.2. Cnyyaitnas BennunHa X 3aaHa QYHKIMEH pacmpeeieHus

0 npu x<0
F(x)=<x npu 0<x<]
1 npu x>1
OnpenenuTs BEPOSITHOCTh TOTrO, YTO Cily4allHas BelWuuMHa X B PE3yJbTare
UCIIBITAaHUS TIPUMET 3HadYeHue, oonbire 0,5, Ho meree 0,8.

20.3. Cnyuaiinas BenuunHa X  3aJaHa  HMHTETPATbHOW  (QyHKIMEH
pacripeieneHus:

0 npu x<1
F(x)={x—-1 npu [<x<2
1 npu x>2

OnpenenuTs BEPOSITHOCT TOTO, UYTO CIIy4aifHas BEJIMYMHA MIPUMET 3HAYCHUE B
HHTEpBaJIE:

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

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

20.4. Cny4daitnas

WHTETpaIbHON  (PyHKIIHEH

X 3anma”a

pacnpenenenus F(x). Haiitu GyHKIMIO MUIOTHOCTH pacrpeeieHus BEpOATHOCTEH

fx).
0

F(x)=
1

npu x<0

2

npu 0<x<4

npu x>4

20.5. Cnyuaiinas BenuurHa X 3ajjaHa UHTETPAIbHON (PYHKIIHEH pacnpeaeeHus
F(x). HaliTn pyHKIHIO INIOTHOCTH pacnpeesieHus BeposTHocTe f(x).

0

F(x)=

1

npu x<)5

aly npu 5<x<10

npu x>10

20.6. Cnyyaiinas BenuurHa X 3ajiaHa MHTETpaIbHOU (PYHKIIMEH pacipenesieHus
F(x). HaiiT ¢yHKIHIO TUIOTHOCTH pacIipe/ieieHus: BeposiTHocTel f(x).

0 npu x<-2
2
%+%+% nmou —-2<x<0
F(x)= )

X< X

——+—=—+4+— npu 0<x<2
8 2 2

1 npu x>2

20.7. Cnyuaitnas BenuurHa X 3a/1aHa MHTETPAIbHOM (PYHKIIMEH pacipenesieHus
F(x). HaiiT GyHKIIHIO TUIOTHOCTH paciipeiesieHus BepositHocTel f(x).

0 npu x<0

: V2

F(x)=1sinx npu OSxSE
T
1 npu x>-—
2

20.8. HempepsiBHast ciydaiiHas BennuMHa X 3aJaHa  IUIOTHOCTBIO
pacmpeeeHus:
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0 npu x<0
3 . T
f(x)=<=sin3x npu 0O0<x<—
2 3
/4
0 npu  x>—
v 3
. T T
Haiitn BEpOSITHOCTB TOTO, 4TO X IPUMET 3HAYEHNE B UHTEPBAJIE (E’?) :
20.9. HenpepsiBHas ciiydaiitHas BeJIMYMHA 33/1aHa TUNIOTHOCTBIO PACTIPEICIICHHUS:
0 npu x=0
X)= 2
/() % npu x>0
(I+x7)

Haiitn BEpOsSTHOCTH TOrO, YTO 3HAYCHUE CIIYYAaMHOM BEJIUYUHBI X CONEPKHUTCS
B uHtepBaie (1,3).
20.10. IInoTHOCTH paclHpeiesieHus BEpOSTHOCTEH 3agaHa  QopMylion

a
J(x)= I+x

Haiitu xoaddunrienT a u GyHKIMIO pacrpeaesieHus] BEPOATHOCTEN ClIydaitHON
BEJIMYUHBI X.

20.11.Cnyvaitnas BenmuumHa X 3afaHa JauddepeHnmanbHol  GyHKIMEH
pacupeneneHus:

2

T
0 npu x<-——
P 2

f(x)=<3acosx npu —%gxgg

T
0 npu x>—
P 2

Onpenenuth KO3(QPUIHEHT a.
20.12. CnyuaitHas BenuunHa X 3a7aHa IUIOTHOCTBIO — pacipenesieHus
BeposiTHocTei f(x). Haiitu uHTerpansayro GyHkiuio pacnpenenenus F(x), eciu

0 npu x<0
2

f(x)= % npu 0<x<3
0 npu x>3

20.13. CunyuaitHas BenuuvHa X 3a7aHa IUIOTHOCTBIO — pacipeneseHus
BepositHocTei f(x). Haiitn uaTerpaneayro yHkiuio pacnpenenenus F(x), ecnmu
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0 npu x<0
f(x)=<cosx npu 0<x£%

T
0 npu x>—
P 2

20.14. Bpruuciauth MatemaTuuyeckoe oxkujaanue M(X), mucnepcuro D(X) u
CpellHee KBaJpaTUYECKOE OTKIOHEHUE CIy4alHOW BenW4uHBl X, 3aJaHHOU
nuddepeHnransHoi GyHKIMeH pacupeneiaeaus f(x):

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

20.15. Bpruucnuth matematudeckoe oxuganue M(X), mucnepcuro D(X) u
CpeoHee KBAJAPATUYECKOE OTKIOHCHUE CIyYalHOM BEIWYMHBI X, 3aJaHHOU
nuddepeHnranbHoM GyHKIMeH pactpeneiacHus f(x), eciu

0 npu x<0

f(x)= 3% npu 0<x<2
0 nou x>2

20.16. Bpruucnuth maTemaTumdeckoe oxumanue M(X), mucnepcuro D(X) mu
CpeaHee KBAJAPATUYECKOE OTKIOHCHUE CIyYalHOM BEIWYMHBI X, 3aJaHHOU
muddepeHnmanbHol yHkuueit pacnpenencaus f(x):

0 npu x<0

fx)="

0 npu Xx>7w

20.17. Beruucnute matemaTtmueckoe oxumanue M(X), mucnepcuto D(X) u
CpeaHee KBaJAPATUYECKOE OTKIOHCHUE CIy4YalHOW BEIWYMHBI X, 3aJaHHOU
muddepennmanbHol pyHkuueit pacnpenencaus f(x):

0 npu x<0

f(x)= 3 npu 0<x<4

0 npu x>0

20.18. Bwruucnute matemaTtmueckoe oxumanue M(X), mucnepcuto D(X) u
CpellHEE KBAJPAaTUUYECKOE OTKJIOHECHUE CIIYyYalHOW BEJIWYMHBI X, 3aJaHHOM
nuddepeHmanbHol pyHkuueit pacnupenencuus f(x):

0 npu x<0

f(x) =+ 0,25Sin§ npu 0<x<2rx

0 npu x>2rx
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20.19. Bepruuciaute MartemaTuueckoe oxkupanue M(X), nucnepcuro D(X) u
CpEIHEE KBAJPAaTUYECKOE OTKJIOHCHUE CIIYyYalHOW BEJIMYMHBI X, 3aJaHHOM
nuddepeHnransHoi GyHKIMeH pacpeneiaeHus f(x):

0 npu x<0

f(x)=<0,5cosx npu -

NN
IA
=
IA

NN

T
0 npu x>—
L P 2

20.20. Bpruuciaute MatemaTuueckoe oxkujaanue M(X), nucnepcuro D(X) u
CpeqHee KBaJpaTHUECKOe OTKJIOHEHWE CIy4ailHOW BeNMWYWHBI X, 3aJaHHOU
nuddepeHnransHoi GyHKIMeH pacupeneiacHus f(x):
npu x<0

f(x)=

0
X
8

0

KonTpoabHas padora Nel2

21. B 3amauwax 21.1-21.20 pmanbl BBIOOPKM W3 HEKOTOPHIX T'€HEPATBHBIX
COBOKYyIHOCTeU. TpedyeTcs sl pacCMaTpUBaeMOro Ipu3HaKa

1) TlocTpouTh MHTEPBAIBHBINA P pACIPENCICHUS; ISl KaXXA0ro MHTEpBaia
[IOJCYMTATh JIOKAJIBbHBIE, a TaKXe HAaKOIUICHHbIE YacTOThbl; IOCTPOMUTH
BAPUALIMOHHBIN Psi.

[TocTpoUTh OIUTOH U TUCTOIPAMMY;

OnpenenuTh BBIOOPOYHYIO CPEIHIOID; a TaK)K€ HUBIIYI0O U BBICIIYIO YaCTHBIC
CpeIHME; MOAY U MEUaHy; JUCIIEPCUIO U CpeaHEee KBaAPaTHYECKOE OTKIIOHEHMUE,
K03 bULIEHT BapHallluu;

1) IIpoBeputs npu ypoBHe 3Ha4MMOCTH 0,05 THIIOTE3y 0O HOPMAIBHOM 3aKOHE
pacrpeneneHnss COOTBETCTBYIOLIErO MPHU3HAKA C TIOMOIIBIO KPHUTEPHEB
COTJIaCHs )(2 — [Tupcona u °— CMUPHOBA;

2) HaiiTu TOYCUYHBIC W WHTEPBAJIbHBIC OIICHKH TCHEPaJbHON CpeaHEeH U
CPEIIHEr0 KBaJAPAaTUYECKOrO0 OTKJIOHEHMsS (IIPU JOBEPUTEIBHONW BEPOSITHOCTU p =
0,95);

3) HaiiTi omrOKy BEIOOPOYHBIX OLCHOK;

4) TIpowsBecTH aHAJIU3 BCEX BBIUMCIICHHBIX CTATHCTUYECKUX ITapaMeTPOB.

21.1. Ha 60 copTroucmpITaTeIbHBIX YYacTKax OIpEAesiCHa CleayIomas
YPOXKAWHOCTH SIPOBOM MIICHUIIBI, T1/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;
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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 cTaTUCTHUECKYIO 00pabOTKY JaHHBIX.

21.2. Cpennemecsiunas 3apriata 100 paOOTHHUKOB X03MCTBA 32 UCTEKIIIUH TO/I,
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;
3,9; 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, 25; 28; 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;43; 39; 28; 2,8; 21, 2,6; 41, 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.

OOpaboTtats nansbie 1- 60 paOOTHUKOB XO34MCTBA.

21.3. Obpaborars ganHble 11—70 paOOTHUKOB XO35UCTBA, MPEJACTABICHHBIE B
21.2.

21.4. Obpabotars ganHbie 21—80 paOOTHUKOB XO35UCTBA, MPEACTABICHHBIE B
21.2.

21.5.00pa6otarp nanubie 31—90 paOOTHUKOB XO3SIMCTBA, MPE/ICTABICHHBIE B
21.2.

21.6. O6padotath nanubie 41—100 paOOTHUKOB XO3SCTBA, MIPEACTABICHHBIC B
3agaue 21.2.

21.7. Pe3ynbratel B3BemmBanus 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
51;49; 45; 3,4, 4,0; 51, 4,7, 58, 4,4; 4,6; 4,8; 5,7; 3,3; 4,4, 4,9; 3,3; 5,5; 4,5;
51;3,7,48;53; 41; 4.2, 52; 48, 3,2; 3,4, 5,7; 45; 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; 51, 4,0; 4,8; 5,3.

OO6paboTaTh nanHbIe B3BemmuBanusa 1—60 KOpoB..

21.8. OGpaborats ganHbie B3BemuBanus 11—70 kopoB, mpeacTaBieHHbIE B 3.7.

21.9. OGpaborarb nanHble B3BemmuBaHusi 21 — 80 KOpoOB, MpEICTaBICHHBIEC B
21.7.

21.10. Obpaborarpy nanubie B3BemuBaHus 31—90 KOpoB, MpeACTaBICHHBIE B
21.7.

21.11. B cnyyaiinom nopsizke otoopano 100 kyOHe# kapToderns u onpeneneHa
Macca KaxJa0ro 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 nanHble B3BemmuBanus 1—60 kiyOHel kapToders.

21.12. OOpabotath nannHble B3BemmBaHus 11—70 winyOHEH KapTodens,
npeacraBiaeHHbie B 21.11.

21.13. OOpabotath nannblie B3BemmBaHus 21—80 wiryOHE#H kapTodens,
npeacraBiaeHHbie B 21.11.
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21.14. OOpabotath pnaHHble B3BemmBaHusg 31—90 xknyOHe#l kaproderns,
npeacraBiaeHubie B 21.11.

21.15. OoOpabortate nannHble B3BemmBanus 41—100 knyOHe#lt kaprodens,
npecTaBiIeHHbIC B 3aaa4e 21.11.

21.16. B 70 xo3siicTBax 00jacTy 3aTpaThl Ha >KUBOTHOBOJCTBO (B JIE€CITKaX
ThIC. py0. Ha 100 roJI0B):

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.

[Tpoussectu 00paboOTKy naHHbIX 0 1—60 X035 cTBAM.

21.17. O6paboTtars gannbie mo 11—70 xo3siicTBaM, MpEACTaBICHHBIC B 3aa4e
21.16.

21.18. Ilo 80 xo3s#icTBaM CpeIHETO0BOM YI0H MOJIOKA, 11, COCTaBUJI

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.

[IpousBectr 06pabOTKy AaHHBIX TT0 1—60 X03sHicTBaM.

21.19. TlpousBectu 00pabOTKY MAaHHBIX MO CPEIHETOJJOBOMY YO0 MOJIOKA TIO
11—70 xo3s1icTBaM, npeacTaBiIeHHbIM B 21.18.

21.20. IIpousBectu 00pabOTKy MaHHBIX MO CPEIHETOJJOBOMY YO0 MOJIOKA TI0
21—80 xo3s1cTBaM, IpeACTaBIeHHbIM B 21.18.

3.3. Tecthl
Bapuanr 1
1. Cpeonuii yposeHb MomeHmHo20 psada OUHAMUKY UCHUCTAEMCS NO (popmye
A) cpenneii apupmMeTuuecKon
b) cpenneii xpoHosorHUECKOM

B) cpenueit rapmonnyeckoit
I') cpenueit nuHamMu4eckon

2. Temn pocma xapaxmepu3zyem

A) CKOpOCTB pOCTa YPOBHEH psijia TUHAMUKH

b) MHTEHCUBHOCTH U3MEHEHUS YPOBHEH psijia TUHAMHUKU
B) 1% abcomtoTHOTO IIpHipocTa

I') npyroe

3. Ecnu cnopmcmenog 6 paccmampugaemotu epynne 2%, mo penpe3eHmamuHasl
8b100pKA U3 SMOLL 2pYNNvl 00JIHCHA UMEMb CHOPMCMEHO8
A) 98%
b) 100%
B) 3%
I') npyroe
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Cpeonssa eenuuuna npusnaxa pasua 20, a koagpgpuyuenm eapuayuu 25%. Tozoa

oucnepcus npu3HaKa pasHa :
A) 25
b) 20
B) 20*25
') 20/25

Cmamucmuueckas COBOKynHoOCms - mo

A) mo0oe nmpeAMEeTHOE MHOXKECTBO SIBIICHUI MPUPOABI U 00IIECTBA
b) MHOECTBO 371EMEHTOB, 00JIaTAFOIITNX OOIIUMH MTPU3HAKAMU

B) peanpHO cymiecTByOIIee MHOKECTBO OJTHOPOIHBIX JIEMEHTOB,
o0aaronmx 00IMMH MPU3HAKAMH U BHYTPEHHEH CBSA3BIO

') MaTemMaTHUeCKOE MHOXKECTBO

. Abconomuvie nokazamenu sapuayuu - 3mo
A) Tem1 pocta

b) pasmax Bapuanuu

B) cpennuii ypoBeHs psiza

I') mucnepcus

. Konuuecmeo epynn psioa npu oenenuu e2o Ha epynnvl N0 Ka4ecmeeHHoM)
NPUHAKY PABHO

A) 98%

b) 2

B) kauecTBy mpu3Haka

') konuyecTBy NMpu3HaKa

. Ecnu ece 3nauenus npusnaka yeeauuums 6 4 paza, TO oucnepcus yseauuumcs
A) B4 paza

b) B 8 pa3

B) B 16 pa3

') ocTanetcs npexxuen

. Kaoicowiii omoenvHo 63sambiii a1eMenm co80KYRHOCMU HA3bIBAEHICS]
A) BapuaHTa COBOKYITHOCTH

b) wacroTra cOBOKYIHOCTH

B) 06beM coBoKymHOCTH

10. Koagppuyuenm sapuayuu npu cpeoHem 3sHayeHuu npu3Haxa, pagHom 22, u

oucnepcuu, pasHoti 36, pageH
A) 14
b) 0,27
B) 0,61
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11. Ha 100 6e3pabomubix mMydsHcuun npuxooumcsi ... 6e3pabomHvix HceHujuH, eciu
Ha bupoice mpyoa 3ape2ucmpuposano 256 myxcuur u 316 sxceHwuH.

A) 123
B) 1,23
B) 60

I') apyroe

12.Konuuecmeennasn xapaxmepucmura, Ompaxicaoujas pe3yibmam usmMepeHus y
eo0uHUY COBOKYNHOCMU U COBOKYNHOCMU 8 YeIOM HA3bl8AemCsl:

A) BbIpyUKa OT peayin3allui,;
b) B3auMOCBsI3b SIBJICHMIA;
B) cpennee 3HaueHue

13. Owubku penpezenmamugHoOCmu NPUCYU ... HAOIHOOEHUIO:

A) crtonHOMy

b) Be1OOpOUHOMY
B) Tekymemy

I') nepuonnyeckomy

14. B psaoy pacnpeoenenus cemeil no uuciy oemet 8apuaHmou A61aemcs ...

A) uncio aerei

b) uucno cemeit

B) uncno nomManHux Xo3sicTB
') uncmo My>XK4MH | KSHIIMH

15. B paoy pacnpedenenus kpeoumuulx opeaHuzayuil no 8eauduHe YCmagHo20
Kanumana yacmomou s8Js.emcs.

A) 4KCIIO KpEAUTHBIX OpraHU3alui
b) BenmuumHa ycTaBHOrO KanuTaia
B) BenmmunHa cOOCTBEHHOTO KamuTaa

16.Cpeonuti abconromuwiii npupocm uzmepsem

A) HHTEHCUBHOCTH IpoIecca pocTa
b) ckopocth pocTa
B) abcomrorHoe 3HaueHue 1% mnpupocta

17.,110.71}1 CeJlbCKO2CO Hacelerusl pasrna ..., eCcilu 6 pe2uoHe npoIiIcuealo S5 min.
yei., 6 mom ducie 6 ZOPOOCZX 2 MIJIH. Yél.
A) 0,6
B) 0,4
B) 2/5

18.Meouanou 6 cmamucmuxe Hazvleaemcs
A) 3HaueHue MpU3HaKa, JEAIIero COBOKYITHOCTh Ha JBE PaBHBIC YaCTH
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B) SHAYCHHUC IIPHU3HAKA, YMHOXXAIOIMIETO COBOKYIIHOCTEL Ha JIB€ PABHLIC YaCTH,
B) 3HAUYCHUC IIPU3HAKA, HanOoJIee YacTo BCTPCYAIOUICTOCA B COBOKYITHOCTH

19. Moooii 6 cmamucmuke Hazviearom
A) B3aMMOCBSI3b SIBJICHUIN
b) nonoxuTenbHOE OTHOIICHKE MTOKA3aTeNs K CpeTHEMY 3HAYEHUTO
B) nanbosnee yacto BcTpeyarolieecs: 3HaUeHUE MPU3HAKA B IAHHOM Py
20. Bpemennvim psidom Ha3vleaom
A) cTaTUCTUYECKUI TTOKA3aTeNlb CPEAHETO 3HAUEHUS ITPU3HAKa B MOMEHT
BpemeHH t
b) u3MeHeHune MaccoBbIX SIBIICHUN BO ~ BPEMEHU
B) mokazarenb, HCYUCTSEMBIN JIJIs1 OTIPEICIICHHS TECHOTHI CBSI3H MEXKTY
pU3HaKaMu

Bapuanr 2

1. Cpeonuii ypogenv unmepsaibHo20 psaoa OUHAMUKU UCUUCTAEMCS HO
gopmyne
A) cpennelt apudmMeTHICCKON
b) cpenneit xpoHOJIOTHYECKOM
B) cpenneii rapMOHMYECKOM
I') cpenneit nuHaMu4eCcKOM

2. Abcontomusiii npupocm xapaxkmepusyem

A) CKOpOCTB pOCTa YPOBHEH psifia TMHAMHUKA
b) nHTEHCHBHOCTH M3MEHEHUS YPOBHEH psiia THHAMHUKHU
B) 1% abcontotHOTO NpupocTa

I') npyroe

3. Ecau cnopmemenos 6 paccmampusaemoui epynne 97%, mo
penpe3enmamusHas 8blO0OPKa U3z IMoul 2pynnsl O0AHCHA UMEMb
CNOPMCMEHO8
A) 98%

b) 100%
B) 3%
I') npyroe

4. Cpeonss eenuvuna npuznaxa pagua 20, a koagguyuenm sapuayuu 25%.
Toz0a oucnepcus npuzHaka pasHa :
A) 25
b) 20
B) 20*25
') 20/25
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5. Cmamucmuyeckas cOB0KYRHOCHb - 91O
A) nmro60e npeaAMETHOE MHOKECTBO SIBJICHUI MPUPOIBI U 00IIeCTBa
b) MHOkECTBO 371€MEHTOB, 00IaIaI0IINX OOIIMMHU MTPU3HAKAMU
B) peanbHO cyliecTByIOII€€ MHOXECTBO OJJHOPOIHBIX JIEMEHTOB,
o0yaaronMx 00IMKUMH MPU3HAKAMU U BHYTPEHHEH CBSI3bIO
') MmaTeMaTHUECKOE MHOKECTBO

6. Abconomuvle nokazameiu eapuayuu - omo

A) Temn pocta

b) pasmax Bapuanuu

B) cpennuii ypoBeHs psizia
I') nucniepcust

7. Konuuecmeo epynn psaoa npu oenenuu e2o Ha 2pynnovl NO KOJUYECBEHHOM)
NPU3ZHAKY PABHO
A) 98%
b) 2
B) xauecTBy nmpu3Haka
') konMuecTBYy MpU3HaKa

8. Ecnu 6ce 3nauenus npuznarxa ymeHvuums 8 4 paza, TO oucnepcus
V8enuuUmcs
A) B 4 paza
b) B 8 pa3
B) B 16 pa3
') ocTanercs npexxHen

9. Kaorcowiii omoenvHo 635mbiil d/1eMeHm COBOKYNHOCmMuU HA3vleaemcsl

A) BapuaHTa COBOKYNHOCTHU
b) wacroTra cOBOKYMHOCTH
B) 06beM coBOKynHOCTH

10. Koagpgpuyuenm sapuayuu npu cpeorem 3HaveHuu npusHara, pagHom 22, u
oucnepcuu, pasHoti 36, pasen
A) 14
b) 0,27
B) 0,61

11. Ha 100 6e3pabomuvix MysHcHun npuxooumcsi ... 6e3pabomHvix HCeHUJUuH,

ecau Ha bupaice mpyoa sape2ucmpuposaro 256 myscuun u 316 sceHuuH.
A) 123
b) 1,23
B) 60
I') npyroe
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12. Konuuecmeennas xapaxmepucmuxa, Ompaxcarowas pe3yivmam uszmepenus
Y eOUHUY COBOKYNHOCMU U COBOKYNHOCMU 8 YelOM HA3bl8AemCsL:
A) BbIpyUKa OT peajiu3allui;

b) B3anMOCBsI3b SBIICHUI;
B) cpenanee 3HaueHue

13.  Owubku penpezenmamusHocmu NPUCyuu ... HabIOOEHUIO"
A) cuiomrHOMY
b) BeiOOpOoUHOMY
B) texymemy
') nepuonuueckomy

14. B psaoy pacnpedenenusn cemeii no uuciy oemeti 8apuaHmou A61s1emcs ...
A) yucio nerei
b) uucno cemeit
B) uncno nomamHmx xo3siicTB
') yuciio My’>X4uH 1 )KCHIIHH

15. B paoy pacnpedenenus KpeOumHulx OpeaHu3ayuil no GeJuvuHe yCmasHo20
Kanumana yacmomou sJs.emcs.

A) 4KCIIO KPEAUTHBIX OpraHU3alui
b) BenmuumHa ycTaBHOTO KanmuTaia
B) BenmnumHa cOOCTBEHHOTO KamuTaa

16.Cpeonuti abconromuwlii npupocm uzmepsem
A) UHTEHCUBHOCTH MpOIecca pocTa
b) ckopocthb pocTa
B) abcomtotHoe 3Hauenue 1% npupocta

17.ﬂ0ﬂ}1 CelbCKOCO HAceNnerHus paeHa ..., eCJau 6 pecuoHe npoaaicuealo 5 mamn.
yej., 6 Mmom ducie 6 ZOPOOCZ)C 2 MJIH. Yell.
A) 0,6
B) 0,4
B) 2/5

18.Meouanoii 6 cmamucmuxe nazvléaemcs
A) 3HaYeHME PHU3HAKA, JICJISIIEr0 COBOKYITHOCTh Ha JIBE PABHbIC YaCTH
b) 3HaueHMe nMpu3HaKka, YMHOKAIOIIET0 COBOKYITHOCTh Ha JIBE PABHBIC YaCTH;
B) 3HaueHune npu3Haka, HaudoJIee YaCcTO BCTPEUYAIOIIETOCS B COBOKYITHOCTH

19. Moooii 6 mooenuposanuu Hazviearom
A) B3aMMOCBSI3b SIBJICHUI
b) nonoxxuTenbHOE OTHOIIEHUE TIOKA3aTellsl K CpeIHEMY 3HAUEHHUIO
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B) Hanboitee yacTo BcTpeyaromieecs 3HaueHUEe MTPU3HAKa B JAHHOM Py
20. Psoom ounamuxu Hazvléarom

A) CTaTUCTUYECKUH TIOKa3aTellb CPETHEr0 3HAUCHUS TIPU3HAKa B MOMCHT

BpeMeHH t

b) n3MeHeHne MacCOBBIX SBJICHUM BO ~ BPEMCHHU

B) nmokazarenb, HCYUCTSAECMBIN JIJIS1 OTPEIACIICHHS TECHOTHI CBSI3H MEKTY

MpU3HAKaMU

3.4. CamocTosiTe/IbHbIE (AyAUTOPHBIE) Pa00THI

Tematuka 3agaHWii K CaMOCTOATENBHBIM  (ayIUTOPHBIM) paboTam
YCTAHOBJIEHA B COOTBETCTBHM C MPOTPaMMOIl OIICHMBAHUS KOHTPOJIHPYEMOM
IUCUMIUIMHBL. JIaHHBIA BHI pabOT HPOBOIUTCS HA MPAKTUYECKUX 3aHITHUAX.
3aaHusl COCTABJIEHbI O TPUALATH BapUaHTHOW cucTeMe (IIPUBENEH OAUH M3
BAapUAHTOB).

CamocrosiTeibHas padora Nel.
Tema «JaeMeHTHI JHHEHHON aJTredpbD»

Bapuanr 1
CamocrosiTesbHas padora Nel.

Tema «O0bIKHOBeHHbIE MU epeHIHATbHbIC YPABHECHUD)

Bapmuanr 1.
3aoanue 1 Haiitu o0miee perenue qud@epeHmanbHbIX YpaBHEHUN:

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

3aoanue 2 Haiitu yactHOoe pemeHue AU epeHInaIbHOr0 ypaBHEHHS,

YZIOBIETBOPSIONIEE HauanbHEM yerousam Y + 4y’ +4y =e?* y(0) =1,y'(0) = —L1.

3aoanue 3 Haiitu oOmee  pemeHre  cuUcCTeMbl U] pepeHInaIbHbBIX

& =3X+Yy
YpaBHEHUU t .
y
— =08X+
at Y

3adanue 4 3anucatbh ypaBHEHHE KPUBOW, TPOXOASAILIEH YepE3 TOUKY A(5; 2) , €CIIH
U3BECTHO, YTO YIJIOBOM KO3(P(UIMEHT KacaTeabHOW B JIIOOOW ee Touke B 3 pa3
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Oonbiie yriaoBoro Kodd@uiimeHTa MpsiMoi, COeNUHAIONIEH TOUKYy A C HayajaoMm
KOOpJIMHAT.

3aoanue 5 Haiitu oGmiee pemenue audpepeHImairHoro ypaBHeHUS y” = sin X
3aoanue 6 Haiitn obmiee pemenue audepeHInaIbHOr0 YpaBHEHUS METOI0M
eX

Baprualyu IIPONU3BOJIbHBIX ITOCTOAHHBIX y” —Y== 1 .
e J—

3.5. PyGe:xHbIil KOHTPOJIb

L]env nposeodenus pybexcnHo2o KOHMpOJisi — BBISIBICHUE YPOBHS TOTOBHOCTH
oOy4Jarommxcs K U3y4EeHUI0O HOBOTO Marepuaia; JMArHOCTHKAa YPOBHS YCBOCHMS
OUYEpEeHOro pazjena (TeMbl) U, MPU HEOOXOAUMOCTH, KOPPEKIIH O0yUEHHUS.

Bonpocsl pyoe:xknoro kourpoJst Ne 1

Bonpocwi, paccmampusaemvie Ha ayoumopHbixX 3aHAMUAX

1. YacTHble IPOU3BOAHBIE, UX T€OMETPHUUECKHUI CMBICIT.

2. Tlonnsiit auddepeniman u ero NpuaoKeHNe K MpUOIMKEHHBIM
BBIYHCIICHUSM.

YacTHble IPOU3BOIHBIE CIOKHONU (DYHKLIUU.

[Ipou3BoHBIE HEIBHOU (PYHKITUU.

IIpou3BoaHas 1O HAIIPABIIEHUIO, €€ CBA3b C YACTHBIMU IIPOU3BOIHBIMU.
['panuent, ero cBoucTBa.

YacTHbIE TPOU3BOIHBIE BBICIIMX MTOPSIKOB.

auQepeHnranbl BEICIIUX MOPSIKOB.

DkcTpeMyM (pyHKLIHMM HE3aBUCHMBIX NIepeMeHHbIX. Heobxoaumoe u
JOCTATOYHOE YCIIOBUS.

10.YcnoBusblit skcTpeMyM. HeoOxoaumMoe 1 TOCTaTOYHOE YCIIOBHS.

©o~No Ok W

BOUpOCbl 0151 CAMOCMOSMENbHO20 UsyuyeHus

1. Porop u quBepreHIus BEKTOPHOTO TOJIA.
2. YpaBHEHUS KacaTelbHOMN TUIOCKOCTH U HOPMAJTU K MOBEPXHOCTH.
3. ®opmyina Teinopa 1 PyHKIIUM MHOTUX TIEPEMEHHBIX.

Bonpocsl py0exkHoro koHTpoJiss Ne 2

BOI’lpOCbZ, paccmampuesaemvle Ha aydumoprlx 3AHAMUAX

1. Onpenenenue quddepeHnrnanbHOTO YpaBHEHMS, €T0 MOPSAKa, YACTHOTO U
00111eT0 peIIeHMs, YaCTHOTO U 00IIIeTr0 HHTEerpaa.
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no

Pemenue nuddepeHnmanbHbIX ypaBHEHU EPBOro MOpsiAKa ¢
pa3eICHHBIMU U PA3AECISAIOMIUMUCS IEPEMEHHBIMHU.
Onnopoanbie AuddepeHmanbHbie YpaBHEHUS IEPBOTO MOPSJIKA.
JIuneitneie nudPepeHnnanbHble YpaBHEHUS IEPBOTO MOPSIIKA.
YpasueHnue bepnyiu.
HuddepenumanpHbie ypaBHEHUs BTOPOTO MOPSAKA, AOMYCKAIOIIHE
MMOHWKEHHE MOPSJIKA.
7. OpHopoxansie JIZIY BTOpOro nopsjka: CBOMCTBa peLIEHUI, TEOPEMA O
CTPYKTYp€ OOIIEro perieHus.
8. Pemenne ogaopoaHoro JIJIY BToporo nopsiika ¢ moCTOSHHBIMH
K03 puUIIeHTaMH.
9. Heognopomnoe JIJIY BTOpOro mopsika: CBOMCTBA PEIICHH, TeOpeMa O
CTPYKTYpE OOIIETo pelieHus.
10. Bun yactHoro pemenus HeogHopoaHoro JIJIY Broporo nmopsiaka ¢
MOCTOSTHHBIMHU KO3(phUIIMEeHTaMU.

ook ow

BOHpOCbl O/151 CAMOCMOSMENbHO20 U3ydeHus

1. Pemienue  muddepeHUManbHbIX — ypaBHEHUHM  METOJIOM  BapHalluu
IPOU3BOJIBHBIX MOCTOSHHBIX JJIS CIlydasl JUHEHHbIX Ju((depeHINaTbHbIX
YpaBHEHUH C IEPEMEHHBIMH KO3 PUIIMEHTaMU.

2. YpaBHEHHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE TOHIKEHUE TTOPSIIKA.

3. Pemmenne  cuctem  JIIY  mepBoro  mopsAaka € TOCTOSITHHBIMHU
ko3 purmenTamu.

Bonpocs! pyoexxkHoro konrpoJs Ne 3

BOI’IpOCbl, paccmampueaemvle HA ayaumopﬂblx SAHAMUAX

1. JIBoitHOI UHTErpaJl: ONpeieTICHUE, TeOMETPUUECKUIN CMBICIL.

2. CaoiicTBa ABoiHOrO uHTErpasia. CBeieHHe IBOMHOTO MHTErpasa K

IIOBTOPHOMY.

3amMeHa NMepeMEHHBIX B IBOTHOM MHTErpalie.

JIBOWHOM MHTETpaJl B MOJISIPHBIX KOOPIMHATAX.

Brruucnenue miomaay miocko Gurypsl, 00bema Tesa ABONHBIM

MHTETPAJIOM.

6. KpuBosmHeHHBI HHTETPAT: ONPEeICHNEe, MEXaHUYECKUH CMBICI.

CBoOMCTBAa KPUBOJIMHENHOTO HHTETPAIA.

8. YcrnoBue HE3aBUCHMOCTH KPUBOJIMHEWHOTO MHTETPAJa OT MyTH
WHTETPUPOBAHUS.

9. Boccranonenue ¢pyHKIMH 110 ee nodHomy nuddepennuany.

ok~ w

~

BOI’lpOCbl OJ151 CAMOCMOSIMENbHO20 Usyuenus

1. BbluncieHre MOBEpXHOCTHU TeJa MPU MOMOIIH ABOMHOTO MHTErpaa.
2. Bprumucienne Macchl Tena TBOWHBIM HHTETPATIOM.
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3. Bbluncienne KOOpAMHAT LIEHTPA TSKECTH MIIOCKON (DUTYPHI.
4. BbluucieHrne MOMEHTA UHEPIUU Tea.

5. TpoitHOo# MHTErpall: oNpeeIeHrue, TEOMETPUIECKUM CMBICIL.
6. IlpunoxeHue TPOMHOTO MHTErpaa.

Bomnpocsl pydesxkHoro kourpoJist Ne4

Bonpocul, paccmampusaemvie na ayoumophvlx 3aHAMUAX

1.
2.

B~ w

©oo~N O

Komb6unaropuka. [Ipeamer KOMOMHATOPUKH.

OcHoBHbBIE KOMOWHATOPHBIE (DOPMYITBI: YHCTIO Pa3MEIICHUI, IEPECTaHOBOK,
COYETAHUMU.

Crnyuaiinbie COOBITHSI.

Kitaccuueckoe, reoMETpUUECKOE U CTATUCTUYECKOE ONPEIEIICHUS
BEPOSATHOCTH.

Teopema Ci0KeHUsL BEPOSITHOCTEM.

Omnpenenenre 3aBUCUMbIX U HE3aBUCUMBIX COOBITHH.

YcnoBHas BEpOATHOCTE. Teopema yMHOKEHUS.

®dopmyna nnonHou BeposaTtHocTU. Dopmyna balieca.

. ®opmyna bepnyuu.

10 JloxanbHas u uHTErpasibHas Teopemsl Jlamnaca.
11. Quckpetnsie CB: 3akoH pacnpeaenenus, GyHKIUS pacrpeeieHus 1 ee

CBOMCTBA.

12.0OcuoBHbIe yncioBbie napameTpsl CB 1 ux cBoiCTBA.
13.buHOMUaNBHEIN 3aK0H, 3aKoH [lyaccona
14.HenpepsiBable CB. @yHK1MS pacnpeesieHus U IIOTHOCTh HETIPEPBIBHBIX

CB, ux cBoiicTBa.

15.0OcHoBHBIE MapaMeTpsl HenpepbIBHBIX CB.

No ok

BOI’IpOCbl 0I5l CAMOCMOSIMENIbHO20 U3y4eHUus

PaBHOMEDPHBIN 3aKOH pacpeaesieHus], €ro CBOMCTBA U IMAPAMETPHI.
HopwmanbHblii 3aK0H pacnpenenieHus: rpaduk MI0THOCTH, BEPOSITHOCTHBIN
CMBICJI [TAPAMETPOB

DJIEeMEHTBl MAaTEMATUYECKON CTaTUCTUKU. [ eHepanibHasi COBOKYITHOCTb,
BBIOOpKA.

IIpocToi1, crpynnmupoBaHHBIA U HHTEPBAIbHBIN CTATUCTUYECKUH P,
[Tonmuron u rucrorpamma.

TodeuyHble 1 UHTEPBAIBHBIE OLIEHKU MTAPAMETPOB PACTIPEICIICHU.
Kpurepnii cornacus Konmoroposa u [Iupcona.

Bomnpocsl py0eskHOro KOHTpOJIs NeS

BOI’lpOCbZ, paccvampusaemvle Ha aydumoprlx SAHRAMUAX
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1. TlepecTaHOBKM U COYETaHUS C TOBTOPEHUSIMHU.
Teopema Ilyaccona.
HauBeposiTHeliliee 4HUCIIO TMOSBIEHUS COOBITUS B IOCJEI0BATEIbHOCTH
HE3aBUCUMBIX UCTIBITAHUI.
CgoiicTBa pynkuuu Jlamiaca.
CgoiicTBa nHTEerpanbHOU (PpyHKIIMK Jlammaca.
[IpaBWiIO TpEX CUTM.
Meton HanMEHBIINX KBAIPATOB.
DJEeMEeHTHl TEOPUU KOPPEISAIUU: KOPPEISIIUOHHBIIT MOMEHT, Ko3(hduineHT
KOPPEJSILUN.
YpaBHEHUE TMHENHON PETPECCHH.
Bonpocwt ona camocmosamenvroco uzyuenus

w N

o~ O A

©w

1. KoppensimoHHO — perpecCUOHHBIN aHaIu3. Y paBHEHHE JIMHEHHON
perpeccunu.

2. IlpoBepka rumnoTe3bl 0 HOPMAJILHOM paclpe/IeICHIN r'eHepaTbHON
COBOKYIHOCTH 110 Kputeputo [Inupcona

3. MaremaTudeckre MOJIeNId Ha COCTABJICHUE YPaBHEHUE JTMHEHHON
perpeccumu.

3.6. [IpomexkyTOYHAS aTTEeCTALMA
B cooTBercTBUM ¢ y4YeOHBIM IUIAHOM T1I0 HAaNpPaBICHUIO MOJITOTOBKU
13.03.02 DOnexTpo’HEPreTuKa M JJIEKTPOTEXHUKA BHJIOM IPOMEKYTOUHOU

aTTECTAIUU SBJSICTCS: BO 2 CEMECTpE - IK3aMeH, B 3 ceMecCTpe - 3aderT.

Bonpocsl, BBIHOCHMBIE Ha 3a4eT (2 cemecTp)
1. YacTHbIe MPOU3BOIHBIC, UX TEOMETPUUCCKUN CMBIC].

2. llonupt  auddepenimanr W €ro MNPWIOKEHUE K  MNPUOIMIKEHHBIM
BBIYHCIICHUSM.

3. YacTHble MPOU3BOIHBIE CIIOKHOU (DYHKITHH.

4. TlpousBoaHbIC HEIBHOU (DYHKIIHH.

5. TlpousBoaHas MO HANPaBIEHUIO, €€ CBA3b C YaCTHBIMU MTPOU3BOIHBIMHU.

6. I'pamuent, ero cBoiCTBa.

7. YacTHbIE IPOU3BOIHBIC BBICIIIUX TIOPSIKOB.

8. JluddepeHimans BRICITUX MTOPSIAKOB

9. DkcTpemMyM (QYHKIIMM HE3aBHUCHUMBIX TEpeMEHHBIX. HeoOxomumoe u

JIOCTaTOYHOE YCIIOBHSI.

10.YcnoBusblit skcTpeMyM. HeoOxoaumMoe 1 TOCTaTOYHOE YCIIOBHS.

11.0Omnpenenenve auddepeHnaIsHOTO YPaBHEHUSI, €r0 MOPsAKa, YaCTHOTO U
OOIIIETo PEIIeHUsI, YaCTHOTO M O0IIeT0 HHTEerpaa.

12.Pemenue  muddepeHManbHBIX  YpaBHCHMM  TEPBOTO  TMOpSOKa  C
pa3/ieJICHHBIMH U Pa3EISIONUMUCS TEPEMEHHBIMHU.

13.0Oxgnopoanbie quddepeHnanbHbie YpaBHEHUS IEPBOTO MOPSIKA.

14 JIuneitabie qudpepeHnnanbable YypaBHEHUS TIEPBOTO MOPSIIKA.

15.YpaBuenue bepnymim.
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16.Muddepennivanbaple ypaBHEHUST  BTOPOrO  MOPSJKA,  JOMYCKAIOIIUE
MOHW)KEHHUE MOPSIKA.

17.0nnoponnsie JIJIY BTOporo mopsijka: CBOMCTBa pEIICHUH, Teopema O
CTPYKTYp€ OOIIEro peleHusl.

18.Pemienne omgHopomnoro JIJIY BToporo mopsgka € TOCTOSHHBIMHU
ko3 unreHTamu.

19.Heomgnoponuoe JIJIY BTOporo mopsiaka: CBOWCTBA PEIICHHHA, TeopeMma o
CTPYKTYp€ OOIIEro perieHus.

20.Bung wyactHOrOo pemenus HeogHopoaHoro JIJ[Y Broporo mopsiika ¢
MOCTOSTHHBIMU KO3 (QUITUEHTAMH.

21. JIBoitHOM MHTETpaJl: ONpeAeieHUuE, TCOMETPUIECKHUI CMBICIL.

22. CaoiicTBa fABOMHOrO wuHTerpana. CBeneHHe ABOWHOTO HHTErpaia K
MOBTOPHOMY.

23. 3amMeHa NMepeMEeHHbIX B IBOWHOM UHTErpase.

24. JIBoiiHOM MHTErpal B MOJIIPHBIX KOOPJAUHATAX.

25. BeluncneHue IUIOMAAM IIOCKOW  (urypel, oObema Tena JIBOWHBIM
HUHTETPAJIOM.

26. KpuBoJMHEWHBINA HHTETPAJl: ONpe/eIeHUE, MEXaHUUECKHUIM CMBICI.

27. CpolicTBa KpUBOJMHEHHOTO UHTErpaa.

28. YcioBue HE3aBHCHMOCTH  KPHBOJMHEHMHOTO HWHTETpaia OT IyTH
WHTETPUPOBAHUS.

29. BoccranoBienne QpyHKITMH IO €€ oJTHOMY nuddepeHiuary.

Bonpocsl, BbIHOCUMBIE Ha 3a4eT (3 cemecTp)
1. Komb6unartopuka. [Ipeqmer KOMOMHATOPUKH.

2. OCHOBHBIE = KOMOMHATOpHBIE  (OPMYJBI:  YHCIO  Pa3MCIICHH,
MEPECTAHOBOK, COUYECTAHUM.

3. Cayu4aifHbie COOBITHSI.

4. Knaccudeckoe, TEOMETPUUECKOE W CTATUCTUYECKOE OMpeeICHUs
BEPOSITHOCTH.

5. Teopema clioKeHUSI BEPOSITHOCTEH.

6. OmpeneneHrie 3aBUCUMBIX U HE3aBUCHMBIX COOBITHH.

7. YcnoBHasi BEpOSTHOCTh. TeopemMa yMHOKEHUSI.

8. ®opmyna nomHo BeposaTHocTH. Popmyna baiieca.

9. ®opmyna beprymm.

10.JIokanpHast 1 MHTETpabHAsA TeopeMbl Jlammaca.

11.Teopema Ilyaccona.

12. luckpetnsie CB: 3akoH pacnpeneneHus, GyHKIMS paclpeeieHus U ee
CBONCTBA.

13.0OcHoBHBIE uncnoBsie mapameTpsl CB 1 ux cBoOCTBA.

14 . bunomuanbHbIN 3aK0H, 3aK0H [Tyaccona

15.HenpepeiBable CB.  ®yHKuus  pacnpenesieHuss U IJIOTHOCTh
HenpepbiBHBIX CB, nx cBoiicTBa.

16.0OcHoBHBIE MapaMeTphl HepepbIBHBIX CB.

17.PaBHOMEpHBII 3aKOH pacnpeeeHus], ero CBOMCTBA U MapaMeTphl.
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18.HopmainbHbIit 3aKOH pacrpeneneHus: rpadux IJIOTHOCTH,
BEPOSATHOCTHBIN CMBICII TAPAMETPOB

19.0neMeHThl MaTeMaTUYeCKOW CTaTUCTUKU. ['eHepaybHas COBOKYIHOCTD,
BBIOOpKA.

20.IIpocToi, crpynnmupoOBaHHBIN U HHTEPBAIBHBIA CTATUCTUUYECCKUM PS/I.

21.Tlonuron u rucTorpaMmma.

22.TodeuHble M HHTEPBAJLHBIE OIICHKU TTapaMEeTPOB pacpeIeICHUS.

23.Kputepuii cornacus Koamoroposa u [Tupcona.

4. Metoan4ueckne MaTepuaJibl, ONpeae/siionue nNpoueaypbl OlleHUBAHUSA
3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONbITA AEATEJIbHOCTH,
XapaKTePU3yINUX 3Tanbl (JOPMHUPOBAHUA KOMIIETEHIUMN

4.1 Ilpouexypbl OLleHNBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (MJIM) ONBITA AeATEJILHOCTH

Kontponb pesynpTaToB 0OydeHHs OOydYarolIuxcsi, 3TaloB U YPOBHS
dbopmupoBaHus KommneTeHIMH 1o guciuiuinHe «llpuknagnas maremaTuka B
AIEKTPOIHEPTETUKE M DJICKTPOTEXHUKE» OCYIIECTBIICTCS Yepe3 IPOBEICHUE
TEKYIIETO, PYOSIKHBIX, BBIXOAHOTO KOHTPOJICH M KOHTPOJISI CAMOCTOSITETBHON paboThI

@DopMBI  TEKYIIETo, MPOMEKYTOYHOTO W HUTOTOBOTO KOHTPOJISI, IOPSIOK
HAYMCJICHUs] OaJUTOB W (POHABI KOHTPOJIBHBIX 3aJaHUN JJI TEKYIIEro KOHTPOJISI
pa3pabatbiBatoTcs  Kadenpodt ucxoas W3 cnelU(UKKA  JUCHUIUIMHBL, U
YTBEPKIAIOTCS HA 3aceaHuu Kadeaphl.

4.2 Kpurepuu olleHKHM 3HAHW A, YMEHNH, HABBIKOB M (WJIH) ONBITA
AeSITeJIbHOCTH, XaPAKTEePHU3YOIIUX ITanbl (POPMHUPOBAHUS KOMIIETCHUHMH B
npoiecce 0OCBOCHUs 00pa30BaTeJIbHON MPOrPaMMbI

Onucanue MKaabl OLICHUBAHUS JOCTUKEHUSI KOMIIETEHIIUN 0 JUCITUTUIMHE
MPUBECHO B Ta0IHIIE 6.

Taonuua 6
Yposenp | OTMeTKaA MO MATHOALILHONW CUCTEME Onucanue
OCBOEHHMS | (IPOMEKYTOUYHAs aTTecTanus)™*
KOMIIETEH
97071
8bICOKUU | KOTIUYHO» | «3aYTEHO» | «3aYTEHO OO6yuaronuiics
(0TIMYHO)» | OOHAPYXKUT BCECTOPOHHEE,
CHUCTEMaTHYECKOE u

riy0oKoe 3HaHHE Y4YeOHOro
MaTepuaia, yMeeT CBOOOIHO

BBINOJIHSATH 3a/1aHus,
MPEyCMOTPEHHBIE
MIPOrPaAMMON, YCBOMII

36



YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MSATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi aTTecTarus)*

Onucaunue

OCHOBHYIO JIUTEpaTypy H
3HAKOM C JONOJIHUTEIBHOU
JUTEPaTypOu,
PEKOMEHI0BAaHHOU
nporpammoit. Kak mpasuio,
OOy4aroluiicss  MPOSIBIISET
TBOPYECKHUE CIOCOOHOCTH B
IIOHUMAHUU, H3JI0KECHUH H
MCIIOJIb30BAaHUU MaTepHraia

oazoenlil

«XOopouIo»

«3a4YTCHO»

«3a4TEHO
(xoporti1o)»

OO6yuaronuics
OOHapYy>XHJI TIOJIHOC 3HAHHUC
y4e0HOTO MaTtepuaia,
YCIICIITHO BBITTOTHSET
IPETyCMOTPECHHBIC B
porpamMme 3aJaHusl, yCBOMII
OCHOBHYIO JUTEPaTypy,
PCKOMCHIOBAaHHYO B
porpaMMe

nopoz2oeusl

u

«YIOOBJICTBO
PHUTCIIBHO»

«3a4YTCHO»

«3a4TEHO
(ynoBieTBo
PUTEIBHO)»

OO6yuaronuiics
OOHapY>KUJ
OCHOBHOTO
Marepuajia B
HE0OXOAUMOM TUTSI
JnanpHedmer — yueObl
npeacTosiuiell  padoThl MO
npodeccuu, COpaBisETCs C
BBITIOJTHEHHUEM
MPaAKTUYECKUX
MPEayCMOTPEHHBIX
IIPOTPaMMOM,  3HAKOM €
OCHOBHOM JIATEPATYPOH,
PEKOMEHIOBAaHHOMN
MpOrpaMMOHu, JIOMTYCTHJI
MOTPEIIHOCTA B OTBETE Ha
AK3aMEHE u npu
BBITTOJIHEHUU
AK3aMEHAIIMOHHBIX 3aJlaHuM,
HO oOJtaaer
HEOOXOJIMMBIMH ~ 3HAHUSIMU
I UX YCTpaHEHUs TIOA
PYKOBOJICTBOM
npenojaBaTesis

3HAHUS
y4e0HOTO
00BeEME,

3aJIaHUi,
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YpoBeHb
OCBOEHUS
KOMIIETEH
105051

OTMmeTKa Mo MSATHOATUTBHON CHCTEME
(mpoMexyTo4Hasi aTTecTarus)*

Onucaunue

«HEC

«HEC

«HEYIOB-
JETBOPU-
TEJIbHOY

OO6yuaronuiics
oOHapyXujl  TpoOeNbl B
3HAHUAX OCHOBHOTO
y4eOHOTO MaTtepuaia,
JOTYCTHJ TIPUHITUTIAATIEHBIC
OMMUOKA B  BBINOJHECHUHU
IPETyCMOTPEHHBIX
POrPaMMOM MTPAKTUIECKIX
3aJlaHui, HE MOJKET
POAODKUTE OOYUYCHHE WU
MPUCTYIHUTh K
npodecCUOHAIbHON
JESTEIbHOCTH o
OKOHYAHHUH
oOpazoBaTeIbHON
OpraHu3alHu 0e3
JTOTIOTHUTEIILHBIX 3aHSATHH

3a4TEHO» | 3aYTEHO
(HeynoBieT
BOPUTEIIBH

o)»

* - (¢opMa TPOMEKYTOUHOH aTTEeCTallud B CEMECTPE ONpelesieTcs B
COOTBETCTBHHM C TaOiuIEeH 2 paboueit mporpaMmbl JUCITUTUIMHBI (MOTYIIS)

4.2.1. Kputepun OleHKH YCTHOTO OTBETA MPHU MPOMEKYTOYHOMH aTTecTallun

[Ipu oTBeTe Ha BONPOC OO0YUYAIOIIUIACS IEMOHCTPUPYET:

3HAHUSI: O Cnocooax u Memooax CamoOp2aHU3AyUU camMooOpa308anus 6
PpamKax oceoenus: oucyunaunsl IIpuxnaonas mamemamuxa 6 1eKmpodHepeemuKe u
9NEeKMPOMeEXHUKe ; 00 OCHOBHBIX 3AKOHAX MAMEMAMUKU.

YMEHUSI: UCHONIb308AMb MAMEMAMUYECKUll annapam 6 NnpaKmuieckoll
oesimenbHOCmU, NPoU3B00UmMb pacyemvl NO U3BECMHOMY ANCOpUMMY, 3a0a6ambs
B0NPOCHL NO U3VYEHHLIM MEMAM, CPABHUBAMb NO AHAIOCUU AJIOPUMMbL PeUleHUs
NPAKmMu4yeckux 3a0au.

BJAJIeHHMe HABBIKAMM:  MemooaMu  NOCMPOEHUss U  pearu3ayuu
mMamemamudeckux mooeneu Oisl peuleHuss HAYYHO-UCCIe008aMENbCKUX 3a0ay,
nosmopeHuem CmaHOapmHol Nnpoyeoypvl peuleHus MUnosvlx MamemMamuyecKux
3a0ay N0 U3YYEHHbIM ~ MeMAM,  NpPUMEHEeHUeM  Memooo8  NOCHMPOCHUS]
mMamemamudeckux Mmooeneu U uHmepnpemayueu NONYUEHHbIX pe3)Ibmamos;
UCNONb308aHUEM NOJIYYEHHBIX SHAHULL K U3YYEHUIO Ce0VIOuWUX OUCYUNIUH KYDCA.

Kpurepuu OLEHKH

OTJIUYHO 00yJaroImuics IEMOHCTPUPYET: BCECTOPOHHEE, CHCTEMAaTHYECKOE
U T1yO0OKO€e 3HaHHe Y4eOHOro MaTepHala, yMeHue CBOOOIHO
BBITIOJTHATH TIPAKTHYECKUE 3a/IaHUs, TPETyCMOTPCHHBIE
IPOrpamMMoii, YCBOMBIINK OCHOBHYIO JINTEPATYpy U 3HAKOMBIH ¢

JIOTIOJIHUTEIBHOM JINTEPaTypOi, pPEKOMEHIOBAHHON IPOTrPaAMMOM.
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Xopo1io oOyJaromuiicss JEeMOHCTPUPYET: IIOJIHOE 3HaHHWE Y4eOHOro
MaTepuasna, YCIEUIHO BBHIMOTHSIONINN MPEIyCMOTPEHHBIE B
nporpaMMe TpPaKTUYECKHE 3aJaHus, YCBOMBIIHI OCHOBHYIO
JIUTEpaTypy, PEKOMEHJOBaHHYIO B mporpamme. OOydarommuiics,
MOKa3bIBACT CUCTEMATHUYECKUI XapaKTep 3HAHUH 1O TUCIHUILIHHE
U cmocobeH K HX CaMOCTOSITEILHOMY TIONMOJIHEHUIO U
OOHOBJICHHIO B XOA€ JadbHeiImer ydeOHOW paboThl U
poheCCUOHATLHON IeATEILHOCTH.

Y/10BJIETBOPHUTEJIHHO oOyyaromuics JEMOHCTPHUPYET: 3HAHUS OCHOBHOTO
yueOHOro Matepuana B o0bemMe, He0OX0IUMOM ISl AalibHEHIIeH
yueObl U MpeAcTosllel paboThl MO MPOQEeccuH, CIpaBiseTCs C
BBIIIOJJHEHUEM  NPAKTHUYECKUX  3aJaHHUi, IPELyCMOTPEHHBIX
MpOrpamMMoH, 3HAKOM c OCHOBHOM JIUTEPATypoOid,
PEKOMEHI0BAHHOM ITPOTrPAMMOM.

HEYJI0BJIETBOPUTEIbHO | O0YyYaroLuiics NEMOHCTPUPYET: NpoOesbl B 3HAHUAX OCHOBHOI'O
y4eOHOTr0 MaTepuala, JOMYCKaeT MPUHIUNHAIBHBIE OIINOKH B
BBIIIOJHEHUM  IPAKTHYECKUX  3aJaHUM, INPEAYyCMOTPEHHBIX
IIPOTrpaMMON.

4.2.3. Kputepun OleHKH BbINOJHEHNSI KOHTPOJBbHBIX (CAMOCTOATEIbHBIX)
padort

[Ipy BBIMOJHEHUH KOHTPOJIBHBIX (CAMOCTOSITEIBHBIX) pabOT 00yYaroIIUiics
JIEMOHCTPUPYET:

3HAHMA: O CNocobax u Memooax CamoopeaHu3ayuu camooobpa3oeanus 8
pamkax oceoenus: oucyunaunsl IIpuxnaonas mamemamuxa 8 21eKmpoIHepeemuKe u
9NeKMpoOmexHuKe, 06 OCHOBHbIX 3AKOHAX MAMEMAMuKuU.

YMEHUSI: UCHONIb308AMb MAMEMAMUYECKUl annapam 6 NnpaKmuieckoll
O0esimelbHOCmU, Npou3B00UmMsb pacuemvl N0 U38ECMHOMY Al2OPUMMY, 3A0a8amo
B0NPOCHL NO U3VUEHHBIM MEMAM, CPAGHUBAMb NO AHALOUU ANICOPUMMbL DeUleHUs
NPAKMU4ecKux 3a0au.

BJaJleHHe  HABBIKAMHM:  MemooamMu  HOCMPOEHUs U  pearusayuu
mMamemamudeckux mooeneu Oisl peuleHuss HAYYHO-UCCIe008aAMENbCKUX 3a0al,
nOBMoOpeHuemM CmaHOapmHol Npoyeoypvl PeuleHuss mMunosvlx MamemamuyecKux
3a0ay N0 U3YUEHHbIM ~ MeMAM,  NpPUMEHEeHUeM  Memooo8  NOCHPOEHUs.
mamemamudeckux Mmooeiei U ummepnpemayueu NOJNYYEeHHbIX pe3yabmamos;
UCNONIL308AHUEM NOTYYEHHBIX 3HAHULL K U3YUEeHUI0 C1e0YIouWUX OUCYUNTIUH KYPCd.

KpuTtepuu o1ieHKH BbINOJHEHHSI KOHTPOJIbHBIX (CAMOCTOSITEIbHBIX) PadoT

OTJINYHO 00yYaroImuics 1IEMOHCTPUPYET: BHICOKUN PE3ysIbTaT, OTBETUII
MIPaBUJIBHO U B Pa3BEPHYTOM BHJIE HA BCE TEOPETUUECKUE
(pakTHUECKHUE) BOMPOCHI, HE TOMYCKAaeT OIMOOK B OTBETE MPHU
penIeHNN KOHKPETHOM 3a7jauH.
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MIPaBWJIBHO U B Pa3BEPHYTOM BHJIE Ha BCE TEOPETHUECKUE
(mpakTHYECKHE) BOIIPOCHI, HE JIOIMYCKAeT OMMHKOOK B OTBETE IIPH
pElIeHUH KOHKPETHOM 3a/1a4H.

Xopouo 00yJaroNiics JEeMOHCTPUPYET: XOPOUIMH pe3yJbTaT, OTBETHII
[pPaBHJILHO Ha BCE TEOPETHYECKHE (IPAKTHUECKHE) BOMPOCHI, HO
B Kpartkoii ¢popme, JIHOO JOIMYCTUII O/IHY OLIMOKY B OTBETE IPH
pelIeHHH KOHKPETHOH 3a/1a4M.

YAOBJIETBOPHTEILHO oOyyarormuiics JIEMOHCTPHPYET: yIOBJIETBOPUTEIbHBIN
pe3yJIbTAaT, IPABUIFHO OTBEYAET TOIBKO HA YaCTh MOCTABICHHBIX
TeopeTuyeckue  (TMPAKTHYECKHE) BOINPOCOB IIPU  PEIICHHH
KOHKPETHOM 3aJ1auH.

HEy/I0BJIETBOPHTEILHO | 00yJarOIUiCs JIEMOHCTPHPYET: HEYIOBIETBOPHTEIbHBIN
pe3yjbTaT HE OTBETHI Ha IIOCTaBIE€HHbIE TEOPETHYCCKUE
(TIpaKTHYECKHE) BOIPOCHI HJIH OTBETHJI HEIPABUIIBHO.

4.2.4. Kpurepnu OueHKH BbINOJTHEHHS! TECTOBBIX 32/1aHHI

Ipu BBHINOJHEHUH TECTOBBIX 3aJJaHUi 00ydJaroIuics JIEMOHCTPUPYET:

3HAHMSI: O Cnocobax u Memooax CamMoOpP2aHU3AYUU Camoobpa306aHus 6
pamkax oceoerus oucyunaunvl IIpuknaonas mamemamuxa 6 a1eKmposHepeemuke u
NeKmpomexHuKe;, 06 OCHOBHbIX 3aKOHAX MAMEMAMUKU.

YMEHHS: UCNONb306AMb MAMEMAMUYECKUl annapam 6 NpaKmu4ecKkou
OesmenvbHOCmU, NPOU3B0OUMb paciemvl N0 UIBECHIHOMY Al2OPUMMYy; 3a0a6éamo
BONPOCHL NO UBYYEHHBIM MEMaM; CPABHUBAMb NO AHANO2UU AN2OPUMMbL DEULCHUS
NPaKmuyeckux 3a0ad.

BJIaJleHHEe  HABBIKAMH:  Memooamu  NOCMPOEHUs U  peanru3ayuu
mamemamuieckux mooenei Ol pPeuwleHus. HayYHO-Uuccne008amenbeKux 3aoay;
nosmopeHuem cmaHoapmHou npoyeoypol peuteHus MmunoevlX MamemamudecKux
3a0a4 N0  U3YYEHHLIM — MeMAM;  NPUMEHEHUeM  Memooo8  NOCMPOEHUs.
Mamemamuyeckux Mmooeneli u UHmepnpemayuel NOAYYEHHbIX pPe3yIbmamos;
UCNONL30BAHUEM NOIYYEHHBIX 3HAHULL K UZYYEHUIO Ce0YIOujux OUCYUNIUH KypCd.

Kpm‘epml OIleHKH BBINOJIHEHHsI TECTOBBIX 3aJaHU

OTJIHYHO 00yyYaroImuiics IeMOHCTPUPYET: OTJIMYHBIE 3HAHUSI U OTBEYAET Ha
TecTOBbIE 3a/jaHusl B npejenax 8§6%-100%.

X0pOoIIo o0yyJaromuiics IEMOHCTPHPYET: XOPOIINe 3HAHUSI M OTBEYaeT Ha
TECTOBBIE 3aJaHusl B npenenax 74%-85%.

YAOBJIETBOPHTEILHO ofyyJaromuiics JeMOHCTPUPYET: YJOBJIETBOPUTEIHHEIE 3HAHUS U
OTBEYaeT Ha TECTOBEIE 3ajaHus B npenenax 60%-73%.

HEY/IOBJIETBOPUTEIbHO | OOYYaIONIHICS JEMOHCTPHPYET: HEYIOBIETBOPUTENIbHbIE 3HAHUS
M OTBEYAeT Ha TECTOBBIE 3aaHus Hike 60%.

Paspabomuuk: oouenm, Kouezaposa O.C. [7,%1// '



