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[TacmopT KOMIJIeKTa KOHTPOJIbHO-OLIEHOUHBIX CPEJICTB.

Pe3ynbTaThl 0CBOEHUS YUeOHOM JUCIUIUIMHEI, TIO//IeXKall[ie TIPOBEePKe.
OrieHKa 0CBOEHUS YueOHOM JAUCIUTITMHBIL:

@dopMbI ¥ METO/bI OLIEeHUBaHUSI.

Kogudukatop o1jeHOUHBIX CpPe/iCTB.

3a/iaHus Z1J1s1 OLIeHKW OCBOEHUSI AUCLUTITUHBI.



1. ITacnopT KOMIL/IEKTa KOHTPOJ/IbHO-0LIeHOUHBIX CPe/ICTB

B pesynbrare ocBoeHusi ydebHOM aucuurumHbl OIT.10 Mamemamuka
oOyuaroluiics Jo/pkKeH 001azath rpeaycmotrpeHHbIMA OT'OC 110 crielfiaabHOCTH
23.02.01 OpeaHu3zayusi nepego3oK U ynpaeieHue HA mpaHcnopme (no euoam)
(6bazoeass nodeomoeka) CHeAyIOIIMMH  3HAaHUSIMH, YMEHUSMH, KOTOPBIE
dhopMUpyIOT TIpodeccroHabHbIE KOMIIETEHIUH, U OOIIIMMH KOMIIeTEeHI[USIMU:

Y1 - mnpumeHATb MaTemMaTH4yeCcKue MeTo/bl AuddepeHIMaIbHOTO |
VHTErpaJbHOr0 MCYUC/IeHHUs [/Is1 pellieHus TPo(eCcCUOHAaTbHBIX 3a/1ay;
Y2 - TpUMeHATb OCHOBHBIE TIOJIOKEHUSI TEOPUU BEPOATHOCTEN U

MaTeMaTh4YeCcKON CTaTUCTUKHU B NMPO(eCCUOHA/IbHOM JesiTeIbHOCTH;

Y3 - ucrosib30BaTh MprUeMbl U METO/bl MaTeMaTUUeCKOro CMHTe3a U aHam3a
B pa3/MYHbIX NPOodeCcCUOHaNbHBIX CUTYaLUsIX;

31 - OCHOBHBIE TIOHATHS U METO/bl MaTeMaTUYeCKO-/IOTUUeCKOro CUHTe3a U
aHaM3a JIOTH4eCKUX YCTPOUCTB;

32 - pewarb NpUKIaJHblEe 3JIeKTPOTEXHUUeCKHWe 3aZlaud  MeTO0M
KOMIL/IEKCHBIX UKCeJT;

OK 01. BoiOupaTth criocobbl pemreHusi 3afiad  TpodeCcCHOHATbHOU
JleATeJIbHOCTU IMPUMEHUTE/IbHO K pa3/InuHbIM KOHTEKCTaMm;

OK 02. Hcronb3oBaTh COBpeMeHHble Cpe/CcTBa IIOMCKA, aHauuWs3a U
VHTeprpeTauyuyd MHGOpPMaLMu U UH(POPMaL[MOHHbIE TEXHOJIOTHUH [JIs1 BBITIOJIHEHUS
3a/1au NpoeCcCUOHaTbHOU [1eATe/TbHOCTH;

MK 1.2. OdopM/siTb [AOKYMEHTbI, perjiaMeHTHUPYIOIUe OpraHu3aLuio
11epeBO30YHOI0 MpoLecca Ha TPaHCIIopTe.

MK 2.2. OpraHu3oBbIBaTh JBWKEHWe TpaHCIOpTa, obecreunBaTh
6e30macHOCTb [BI)KEHHsI Ha TPAHCTIOPTe W pellaTh MpodecCcHoHa bHbIe 3aauu
II0CPe/iCTBOM IIPUMEHeHUs1 HOPMaTHUBHO-TIPaBOBbIX JJOKYMEHTOB.

I[IK 2.3. OmnpefensiTe ¥ aHaJM3UPOBaThb BBIOJIHEHWE TI0Ka3aresen
9KCIUTyaTal[MOHHOW pabOoThI.

MK 3.1. TlnaHupoBaTh M OpPraHW30BbIBaTH pabOTy II0 TPAHCIIOPTHO-
JIOTUCTUUECKOMY 00C/Ty>KHBaHHIO B c(hepe rPy30BbIX MEePEBO30K.

MK 3.2. TlnaHvpoBaTb W OpPraHW30BbIBaTb pabOTy MO TPAHCIIOPTHOMY
o0cny>kKMBaHUIO B cdepe TacCa)KUPCKUX MepeBO30K.

dopMoii aTTecTalvy 10 yueOHOM AUCLIUTIIIMHE SIBJISIETCS IK3aMeH.



2. Pe3ynbTaThl
npoBepkKe

2.1.

OCBOEHHSI Y4YeOHOW AMCIMILUIHHBI,

Mo i/Ie)KaIlue

B pe3ysbTaTe arTecTaniyy 1o y4eOHOW AUCIUIUIMHE OCYILeCTBISeTCS

KOMIUIEKCHasi TIDOBEpPKa C/IeYIOIIUX YMEeHWM U 3HaHWM, a Takke [AWHAMUKa
cdopMrpoBaHus 00IIMX, TTPOheCCHOHATBHBIX KOMIIeTEeHIHI:

Pe3yibTaThl 00yUeHUsA

IToka3aTenu o1jeHKH

dopmMa KOHTPOJIA U

(Y, 3, OK/TIK) pe3yJbTaTa OIleHUBaHUS
Ymethb:
Y1 - npumeHsATb MaTeMaTHUeCKWe | IpUMeHeHre MaTeMaTU4eCKUX | 3KCIIepTHOe
MeTobl U depeHMAILHOTO | | MeToZioB AuddepeHIHanbHOTO | Hab/IIO[eHHe u
HMHTerpajibHOr0 HWCUYUCAEHUs1 [Jig | U UHTerpaJibHOr0 MCUYMC/IeHUs | OLleHKa Ha
pelilieHust npodecCHOHaNbHBIX | DU pellleHUud  3aJady  C | TPOBEPOUHBIX
3a/1ay; MpaKTUUeCKUM COJlep>KaHueM paborax u
OK 01, OK 02 MPAKTUYECKUX
IK 1.2, TIK 2.2, TIK 2.3, IIK 3.1, 3aHATHUSX.
IK 3.2 Teky1uii KOHTPOJIb:
Y2 - T1puMeHSITb  OCHOBHbIe | MPUMeHeHUe OCHOBHBIX | TeCTHUpOBaHHUe,
T0JIOKEeHHsI TEOPUU BEPOSTHOCTEN | MOI0XKeHU TEOPHH | BBINIOJIHEHHe
M MaTeMaTU4yeCcKOW CTaTUCTUKU B | BePOSITHOCTEN M | TpaKTUUeCKUX
npodeCCUOHAIBHOM ZIeATEIbHOCTH | MaTEMAaTHUECKOM CTaTUCTUKY | 3aHSATUH u
OK 01, OK 02 Npy  pelleHdd  3a7ad € | TPOBEPOYHBIX paboT,
K 1.2, TIK 2.2, IIK 2.3, TIK 3.1, MPaKTUYeCKUM COZiepyKaHueM BBITIO/THEHUS
I1K 3.2 UHAVBUYaTbHbBIX
Y3 - wucnomb3oBaTh TPHEMbl M | IPUMEHEHWE  TEOPETMYEeCKUX | 3a/laHui
MeTO/bl MaTEMaTUUEeCKOr0 CUHTe3a | (pakTOB MpM pelleHud 3azad, | (cooOijeHus,
u aHas13a B Pa3/IMUHBIX | TIPOSIB/IEHUE CIOCOOHOCTH | IOK/IaIbI).
npodecCcuoHa/bHBIX CUTYaLUsSIX pasbupaTbCcst B MateMaTiueckux | IIpomedsicymounas
OK 01, OK 02 MeToflaX, HeoOXOAMMBIX /Ui | ammecmayus:
IK 1.2, TIK 2.2, TIK 2.3, IIK 3.1, paboThl IO  CHELUaTbHOCTH, | IK3dMeH
[IK 3.2 [pUMeHeHne HaBbIKOB
00pabOTKH UMC/IOBBIX JAHHBIX
3HaTh:
31 - OCHOBHbIE TIOHATUSI U METOAbI | BrajieHHe TEePMUHOJIOTHEN | 9KCIepTHOe
MaTeMaTHUeCKO-JIOTHYeCKOro TIpe/IMETHOM obnacty, | HabmoAeHue u
CMHTe3a M aHa/lu3a JIOTMYeCKUX | KOPPEKTHOe  MCIIO/b30BaHWe | OLleHKa Ha
YCTPOUCTB MaTremMaTUueCKOW CHMBO/IVMKY, | TPOBEPOYHbIX
OK 01, OK 02 o00CHOBaHHe BbIOOpa | paborax U
K 1.2, TIK 2.2, TIK 2.3, IIK 3.1, MaTeMaTHYeCKUX METOZ0B | MpPaKTUYeCKHUX
[K 3.2 MpY peLleHUuM MPUKIaJHBbIX | 3aHATHUSIX.
3a/1a4y Texyimyi KOHTPOJIb:
32 - pewarb TIpPUKIaJHbIE | COOTBETCTBHE BbIOpaHHBIX | TeCTUpOBaHUe,
3/71eKTPOTeXHUYEeCKHe 3a/jlauM | MeTOJI0B LieJiiM U 3ajiayaM, | BBINOJHEeHHe
METO/IOM KOMILJIEKCHBIX YK CesT obocHOBaHMe  BbIOOpa U | IPaKTUYeCKUX
OK 01, OK 02 NpUMEHeHUs  MeTOJOB M | 3aHATUH u
IK 1.2, TIK 2.2, TIK 2.3, TIK 3.1, criocobOB  pellieHMsi  3ajau, | IPOBEPOYHBIX pabor,
[IK 3.2 TIpYUMeHeHue HAaBbIKOB | BBINIOJTHEHHUS
00pabOTKM UHC/IOBBIX JAHHBIX VHWBUYalbHbIX
3a/laHuH

(coobirienus,




JOK/IazibI).
IIpomesxcymounas
ammecmayus:
9K3AMeH




3. OneHKa 0CBOEHHUsA YUeOHOU JUCI{UIL/THHBI:

3.1. ®opmbl U MeTOABI KOHTPOJIA.
[IpegmeTOM OLIEHKM CJly)KaT YMeHWs W 3HaHusA, npefycMorpeHHble PI'OC mo
mucturuiiHe OI1.10 Mamemamuka, HatipaB/ieHHbIe Ha (pOpMHUpOBaHHe OOIIUX U
rpodeCCUOHAJIbHBIX KOMITEeTEHI[UH.



KoHTpo/1b 1 0IleHKa 0CBOEHHUs YUeOHO! JUCIUILIMHEI 110 TeMaM (pa3je/iam)

JJieMeHT Y /]
@®OopMBI U METO/[bI KOHTPOJIS

TeKyLmii KOHTPOJIb
Py6e>XHbIM KOHTPOJIb
[TpomeskyTOUuHast aTTecTalus

@ OopMbI KOHTPOJIS
[TIposepsiembie OK, IIK, ¥, 3
@OopMbI KOHTPOJIS
[TIposepsiembie OK, I1K, ¥, 3
dopma KOHTPOJIA
[Tposepsiemblie OK, I1K, ¥, 3

BBepenne

Pa3pgen 1. MaremaTnueCcKui aHa/IN3

Y1, Y3, 31, 32,
OK 01, OK 02,



K 1.2, TIK 2.2, TIK 2.3, I1K 3.1, IIK 3.2
Tema 1.1. IucddepeHiianbHoe ¥ UHTeTpaibHOE UCUKC/IEHUE
13 Nel, I13 Ne2, I13 Ne3, I13 Ne4, I13 Ne5
CP Nel

Y1, Y3, 31,

OK 01, OK 02,

K 1.2, TIK 2.2, TIK 2.3, I1K 3.1, IIK 3.2
T Nel, ITP Nel, TTPNe2, ITP Ne3, TTIP Ne4,
Y1, Y3, 31,

OK 01, OK 02,

K 1.2, TIK 2.2, TIK 2.3, I1K 3.1, IIK 3.2

Tema 1.2. OObIKHOBeHHbIe U depeHIaTbHbIe yPaBHEHUS
I13 Neb6

¥1,¥3, 31, 32,

OK 01, OK 02,

IIK 1.2, TIK 2.2, 11K 2.3, IIK 3.1, TIK 3.2

ITP Ne5, TTP Ne6

Y1, Y3, 31, 32, OK 01, OK 02,

I[IK 1.2, TIK 2.2, I1K 2.3, [IK 3.1, TIK 3.2

Tema 1.3. Psagbl

I13 Ne7, T13 Ne8, T13 Ne9

CP Ne2

¥1,¥3, 31,

OK 01, OK 02,

IIK 1.2, [IK 2.2, TIK 2.3, TIK 3.1, TIK 3.2
T Ne2

¥1,¥3, 31,

OK 01, OK 02,

IIK 1.2, [IK 2.2, TIK 2.3, TIK 3.1, TIK 3.2



Pa3gen 2. OcHOBBI JUCKPETHOU MaTeMaTHKH

Y3, 31,

OK 01, OK 02,

K 1.2, 1K 2.2, I1K 2.3, I1K 3.1, T1K 3.2
Tema 2.1. OCHOBBI TEOPUU MHOXXeCTB

ITP No7

Y3, 31,

OK 01, OK 02,

K 1.2, TIK 2.2, IIK 2.3, IIK 3.1, TIK 3.2

Tema 2.2. OcHOBBI TeOpUM rpadon

I13 Ne10

CP Ne3

¥3, 31,

OK 01, OK 02,

MK 1.2, 1K 2.2, T1K 2.3, T1K 3.1, T1K 3.2
T Ne 3

¥3, 31,

OK 01, OK 02,

MK 1.2, 1K 2.2, T1K 2.3, T1K 3.1, T1K 3.2

Pa3gen 3. OCHOBBI TeOpUH BePOSATHOCTH U MaTeMaTUHYeCKOH CTaTUCTHKH



¥2,¥3, 31,

OK 01, OK 02,

K 1.2, TIK 2.2, I1K 2.3, IIK 3.1, TIK 3.2
Tema 3.1. BepoaTtHOCTb. TeopeMsl C/I0)KeHUsI U YMHOKeHUS] BePOSITHOCTEN
I13 Nell, TI3 Nel2

CP Ne4

¥2,¥3, 31,

OK 01, OK 02,

K 1.2, TIK 2.2, I1K 2.3, IIK 3.1, TIK 3.2
T Ned

¥2,¥3, 31,

OK 01, OK 02,

K 1.2, TIK 2.2, 11K 2.3, IIK 3.1, TIK 3.2

Tema 3.2. CnyuaiiHasi BeJIMUMHa, ee (DYHKLIUS pacripeesieHust
I3 Nel13

CP No5

¥2,¥3, 31,

OK 01, OK 02,

K 1.2, TIK 2.2, TIK 2.3, TIK 3.1, TIK 3.2

T Ne5

¥2,¥3, 31,

OK 01, OK 02,

K 1.2, TIK 2.2, TIK 2.3, TIK 3.1, TIK 3.2

Tema 3.3. MaTemaTtrueckoe 0XyJjaHue U JUCIepCrst CTy4YalHOM BeTMUVHBI



I13 Nel4, T13 Nel5

CP Neb

¥2,¥3, 31,

OK 01, OK 02,

IK 1.2, TIK 2.2, TIK 2.3, TIK 3.1, TIK 3.2
T Ne5

¥2,¥3, 31,

OK 01, OK 02,

IK 1.2, TIK 2.2, TIK 2.3, TIK 3.1, TIK 3.2

Pa3pen 4. OcHOBHBIE UMC/IeHHbIE MeTO/bI

Y1, Y3, 31, 32, OK 01, OK 02,

K 1.2, 11K 2.2, TIK 2.3, I1K 3.1, IIK 3.2
Tewma 4.1. HUucneHHOe UHTerpUpOBaHUe
I13 Nel6

CP No7

Y1, Y3, 31, 32, OK 01, OK 02,

K 1.2, TIK 2.2, IIK 2.3, IIK 3.1, TIK 3.2

Tema 4.2. YucnenHoe avddepeHLpoBaHye
I13 Nel7, I13 Ne18

¥1,¥3, 31, 32, OK 01, OK 02,

IK 1.2, IIK 2.2, TIK 2.3, TIK 3.1, TIK 3.2



Tema 4.3. UncsieHHOe perieHHe 00bIKHOBEHHBIX /M depeHLIMaNibHbIX YPAaBHEHUN



I13 Nel19

CP N8

IMpedcmaenenue coobwjeHus (0oknaoa)
Y1, ¥3, 31, 32, OK 01, OK 02,

MK 1.2, TIK 2.2, T1K 2.3, TIK 3.1, TIK 3.2



3.2 KopudukaTop oLieHOUHBIX CPe/ICTB

@DyHKIMOHA/IbHBIN NIPU3HAK

OLIeHOYHOT'0 Cpe/CcTBa (TUIl Ko/, ojeHOUYHOr0 CpescTBa
KOHTDOJIbHOT'O 3a/IaHus1)
IIpakTrueckoe 3aHsatve Ne n I13 Ne n
TectrpoBaHue T
ITpoBepouHasi pabota Ne n ITP Ne n

3ajiaHus Jj1si caMoCTosiTeIbHOW pabotel | CP

OJK3aMeH e




4.3aaHus /i OIeHKHU 0CBO€HHS AUCIUIL/IMHBI
TEKYIIN KOHTPOJIb

IIpakTnyeckue 3aHaATHA Ne 1-19

Pasgen 1. MaremaTtryeckuid aHaIu3

Tema 1.1. IuddepeHuanbHOe ¥ MHTerpasbHOE CUYHCTIEHHe

ITpakTryeckoe 3aHaTve Nel. BeruncieHye NpOU3BOAHOU C/IOKHBIX (DYHKLIMM.

ITpakTnueckoe 3ansTHe Ne2. BbluncieHre NpOCTeNINX ONpe/ie/IeHHbIX UHTerPasloB.

Ilpaktuyeckoe 3aHsaTHMe Ne3. PacueT conpspkeHWM C TPUMeHEHHWeM IPOM3BOJAHOM B HH)XeHEpHOMH
rpaguke.

ITpakTueckoe 3ausTHe Ned. OrnpegeseHMe MakCMMyMa MOILHOCTA B LieIIM IIOCTOSIHHOTO TOKa C
NIpYUMeHeHUeM IIPOU3BOJHON.

[TpakTueckoe 3aHsiTe Ne5. BeluncsieHve rioujajeid 1 00beMOB NPU MPOEKTHPOBAHMU OOBLEKTOB
TPaHCIIOPTa C IPUMEHeHMeM ONpe/Zie/IeHHOTO UHTerpaia.

Tema 1.2. O6siKHOBeHHbIe AuddepeHLIanbHbIe YpaBHEHNS

[Tpaktryeckoe 3aHsATHe Ne6. Pemienne auddepeHIManbHbIX YpaBHEHWM I1€pBOr0 TOpsjKa C
pas/ie/roILMUCS [TepeMeHHbIMU.

Tema 1.3. Psaabl

[TpakTrueckoe 3aHsTue Ne7. PasnoxkeHue hyHK1ui B psifi Pypre.

[TpakTnueckoe 3ansaTre Ne8. PacueT 3meKTpruecKux Lierel HeCUHYCOUAIBHBIX NIePUOJUUeCKHIX TOKOB
C npuMeHeHueM pszioB Dypee.

[TpakTueckoe 3anHsaTHe Ne9. OlleHKa pe3y/bTaTOB TECTOBOTO JKCIepuMeHTa 3P(eKTUBHOCTA PabOTHI
MexXaHM3MOB U 000py/j0BaHUsl Ha >Kee3HOZOPOXKHOM TPaHCIIOpTe IO CpeJCTBaM, OIpefiesieHre CXOJUMOCTH
YKCJIOBOTO Psifia 110 Tipu3HaKy Janambepa.

Pa3pen 2. OCHOBBI AUCKPETHOW MaTeMaTUKU

Tema 2.2. OcHOBBI Teopuu rpaoB

[Tpaktryeckoe 3aHsThe NelO. [TocTpoeHue rpada o yCaoBUIO CUTYalJMOHHOM 3aZiauM: B yTIpaB/eHHUU
VH(PaCcTPyKTypaMl Ha TPaHCIIOPTe; B CTPYKType B3aWMOJENCTBUS Ppa3/MUHBIX BHJOB TPAHCIIOPTa, B
(hopMUpOBaHUM TEXHOJIOTMUECKOTO LIMK/Ia OKa3aHUsl YC/IyT Ha TPAHCTIOPTe.

Pa3pen 3. OCHOBBI TeOpHY BEPOSITHOCTU Y MaTeMaTU4eCKOW CTaTUCTUKU

Tema 3.1. BepositHOCTb. TeopeMbl C/10keHUSI U YMHO>KEHHSI BEPOSITHOCTEH

ITpaktTueckoe 3aHsTMe Nell. PemneHwe mpoCTeMIIMX 3aad Ha OIpeie/leHue BepOSTHOCTH C
VICTIO/Ib30BAHMEM TeOPEMBbI CJI0’KEHUSI BEPOSTHOCTEH.

[TpakTueckoe 3aHsTHe Nel2. PelieHre 3a7iay Ha HaXOXKJeHHE BEPOSITHOCTH COOBITHSI TIPH U3YUeHUH U
IJIAHUPOBAHUM PbIHKA YC/IyT Ha TPAaHCIIOpTe.

Tema 3.2. CnyuaiiHasi BeJIMUUHA, ee (PyHKLMS pacIipeseseHus

[TpakTnueckoe 3ansitTie Nel3. [To 3ajaHHOMY YC/IOBHIO TIOCTPOEHUE PSIZIOB pacrpezesieHus C1ydaliHOW
BeJINYKHBIL.

Tema 3.3. MaTtemaTuyeckoe OKUJaHWEe U JUCTIePCHs C/TyYallHOW BeJIMUHHbBI

[IpakTnueckoe 3aHsitie Nel4. HaxoxzeHue MaTreMaTWUueCKOro OXUJAHUS, AUCIIEPCMU U CpeJHero
KBa/JJpaTUYHOT0 OTKJIOHEHHS1 IMCKPETHOU CTy4YaliHOW Be/TMUMHBI 3aKOHOM pacripe/ie/ieHusl.

[Ipaktueckoe 3aHaTHe Neol5. PelieHne 3a7au Ha HaxOXKAeHHWe MaTeMaTU4eCKOro OXXWUJaHUS U
JMCTIepCUU TIpY oLieHKe 3¢ (heKTUBHOCTH 3aKa30B M 00CTy)KMBaHUsI TIOTpeOuTe el yCIyT U TpU OLieHKe CUCTeM
Ha/Ie)KHOCTH, 6€30T1aCHOCTH 1 KauecTBa yC/IyT Ha yKeJle3HOJ0POKHOM TPAHCTIOPTe.

Pasgen 4. OCHOBHbIE YMC/IEHHbIE METObI

Tema 4.1. UncieHHOe UHTErPUPOBaHUE

[TpakTryeckoe 3aHsiTie Nel6. BeruncieHre uHTerpasaoB 1o opMy/iaM MpsiMOYIOJIbHUKOB, TparneLyii 1
(opmysie CumricoHa. OrjeHKa MOrpewLHOCTH.

Tema 4.2. YucneHHoe auddepeHIiIpOBaHUe

[TpakTueckoe 3aHsiTve Nel7. PellleHue 3a/jau Ha HaXxoxKJeHue 10 Tab/lIMUHO 3afaHHOM (YHKIMY (TIpU

N=2)) }hyHKIMH, 33/JaHHOI aHA/IUTUYECKH.




[IpakTryeckoe
3¢ deKTUBHOCTH
’Kee3HOI0PO’KHOM TPAHCIIOPTe.

3aHsATHEe
MJIaHWPOBAHUA

Nel8.
TeXHAUECKOr'0

NccnenoBanue
LIMKJIa

CBOICTB

9KCIITyaTal[iu

Tema 4.3. UnucsieHHOe pellieHHe 00BIKHOBEHHBIX JuQdepeHIMaTbHbIX YPaBHEeHUI

ITpaktueckoe 3aHsaTMe Nel9. OrmpefeneHye KO/JMYeCTBA 3/1€KTPOSHEPrMM, 3aTpayeHHOM Ha TATY
MeToza OWepa, pelleHue

moe3a0oB B 3dBMCHMMOCTH OT IlJIdHA U HpOCl)I/IJ'IH nyTh C HUCII0/Ib30BAHMEM

00BIKHOBEHHBIX Au(depeHIUaTbHbIX ypaBHEHHUH.

oToM (YHKIMU /i1 OTpe/ie/IeHust
3/IeKTPOCHA0KeHUsT

METONUYECKUE YKA3AHMA K BBITIOJTHEHUIO ITPAKTUUYECKOI'O 3AHATUSA Ne 1
BbiuucseHue npou3800HOU CA0HCHBIX YyHKYUL

IJeab pabombi: oTpaboTaTh HABBIKK AU depeHIIMPOBaHUEe 3/IeMEHTAPHBIX U C/IOMKHBIX (DYHKITHM.
O0opyodosaHue: UHCTPYKTHUBHbIE KAPTOUKHU, TabO/IHI]a OCHOBHBIX GopMys AvddepeHIIMPOBaHus, TeTPajib C

JIEKIMUAMMH.

Xop paboTsi

OdopMUTh BBITTOTHEHHE TIPAKTUUECKOH paboThI:
1) BapwuanT, 2) llesns pabotel, 3) Homep, yc/ioBue 3a/jauu U eé pelieHue

BapuanT Ne 3ajaHue
P 1 2 3 4 5 6 7 8 9 10 11 12
1 1 6 11 16 21 26 31 36 41 46 51 56
2 2 7 12 17 22 27 32 37 42 47 52 57
3 3 8 13 18 23 28 33 38 43 48 53 58
4 4 9 14 19 24 29 34 39 44 49 54 59
5 5 10 15 20 25 30 35 40 45 50 55 60
1. HatliTi mpou3Bo/iHble PYHKLIUU:
L y=3x"—6x+5 2 y=5x"+3x-1 3. y=7x'-2x-6
4. y=6x"-3x+7 5 y=8x°+2x-2 6. y=2"13—x|
7. y=I7-x]5" g. y=/11-x/7" 9. y=6"(5-x]
10. y=3"(2—X) " f(x]:351nx+%—2 2. f(x):5cosx—%+7
. f(x)=—7cosx+%—5 “ f(X]Z—GSinX—é"‘S 5 f(X)=3t9X+ﬁ—7
y= ¢ y=§/; y= e’
6. Vx 17. e 18.  Vx
y= ¢ yzf/;
19. Ux 20. e’
I1. HaiiTui Ipor3BO/{HbIE CTI0XKHBIX (PYHKLIMMA:
21. y:(6x+5x3—1)9 22, y=(8—4x+2x5)7 23. y=(3X6—5x+2)8
24. y:(4X—8X6—9)5 25. y=(4—7x—5x7)6 26. y:1n4(2x—5)
27. y:1H3(3—5X) 28. y:1D5(7X—2) 29, y:1H3(6—3X)
30. y=In*(7x+2] 31, V=519/10x +4arcctg(10x| |3, y=3cos|7x|-5arccos(9x|
33. y:—6&rCSiH(4X)—SSiD(4X) 34. y:4sin(10x)+4arccos(2x) 35, y:_garccos(4xl+4tg(9x}
36. y:_2037xarcsjn[8x] 37. y:4e9xarctg[sx) 38. y=—50arccos|10x/arctg(2 x|
20, y=5¢"In(7x) 40, y=-28sin[5x/In2x| =9 <917x]
41~ In(10x]




__arcsin (2 x| _7ln(3x) . ctgl4 x|
42. Y In(3 x| 43. arccos|9 x| 4a. Y arccctg|3 x|
y:—10 arCCtg(SX) 46. y:lOCOS(88].‘CCOS(31D(8X))) 47. y:8arccos(334cosﬂ9X})
45. cos|10 x|

48. y=30tg(4arcctg(3cos(8x)))

49. y=7arcctg(9arcsin(61n(4x)))

50 y=5arcsin(4ln(10tg(5x)))

I11. HalTu 3HaueHWe NIPOU3BOAHON B 3aJJdAHHOW TOYKeE:

—m ' -0 flx|= X725 fl1]=2 _3(4—x)2 : .,

51. flxl= 2+ f1=11= 52. V[2-«f* 53. flxl= X+2 fl=1)=
X=X f-1)=> I3=x? _,
™ f( ) 5(2+X)4 f( ) - f(X)— 1= ,f(l)_.

IV. HaliTu mpou3Bo/iHble BTOPOT'O Y TPeThero MopsiJika 3ajaHHbIX (PYHKLIMMN:

s6. y=5x"+3sinx—7e*+91

57 y=3x"—3cosx+5e*+11

cg. V=7x'—6c0osx—68+2e"

s9. y=6x"—3sinx+57—4e"

60. V=3x"—2c0sx—74-3e"




METOJUYECKUE YKA3AHUS K BBIIIO/THEHUIO TIPAKTUYECKOI'O 3AHATHUS Ne 2
BbruucaeHue npocmetiwiux onpedesieHHbIX UHME2PA/108

IJeab pabombl: oTpaboTaTh HaBLIKU BBHIUMC/IEHUS OTIpe/ie/IeHHbIX WHTerpasoB.
O6opydoeaHue: NHCTPYKTHUBHbIE KAPTOUKH, Tab/IMIja OCHOBHBIX (hOPMY/T MHTETPUPOBAHHUS, TeTPaZb C

JIEKIUSIMM.

Xoj padboTsI

OdopMUTE BBITTOTHEHHE TIPAKTUUECKOH paboThI:
1)Bapwuasnr, 2) Ilens pabotsl, 3)Homep, yC/ioBHE 3a/jauu U e€ peleHue

Ne 3ajaHue
Bapmant T T3 [ 4 | 5 | 6 | 7
1 1 6 11 16 21 26 31
2 2 7 12 17 22 27 32
3 3 8 13 18 23 28 33
4 4 9 14 19 24 29 34
5 5 10 15 20 25 30 35
L. BbIunc/iTh onpefiesieHHbIe MHTErpasibl ipuMeHsist popmysy HetoToHa-JletibHuIa:
1 1 1
f(8x3—6x+2)dx f(2—9x2+4x)dx f(7+4x3—8x)dx
1. -1 2.1 3. -1
1 1 2
f(5x4+6x—3)dx f(9+9x2—2x)dx f0,6x(1—x2) dx
4. -1 5. -1 6. 0
2 2 2
f0,4x(1—x2) dx IO,GX(2—X2) dx fO,Sx(4—x3) dx
7. 0 8. 0 9, 0
2 1 0,5
[ 0,4x[3-x dx [ S dx | 2 - dx
10. 0 5 1+x° 12. 0 1=X
11. 3
1 V3 1
[ i [ [ =2 dx
2 2 _v2
1 1-x 14. 0© x“+1 ﬁ 1—x
13. 2 ) 15. 2
II. BeluncuTe onpejienieHHble MHTErpasibl NPUMeHsIs MeTO/] TOACTAaHOBKU:
: : :
fcos 3x—2| dx fsin 2x—21| dx fcos(——Bx dx
16. 0 3 17. 0 4 18. 0
T T 3
2 3 2
fsin ——=2x|dx fcos T _3x]|dx fx-v9—x dx
19. 20. 0 '3 21. 0
1 2 2
fx- x*—1dx fx 4—x*dx fx-\/1+2x2dx
22, \2 23. 0 24, 0
3 y 3 xdx ; 5 xdx
f X\ x*+7 dx f 5 f 2
25. 0 26. 12x 1 27. 13X°+1
4 3 2
3 xdx f 3 xdx 5 xdx
28. 1 2X2—2 29. 1 4X2—3 30. 1 2X2+3
I11. Br1unc/ivTh oripeiesieHHbIe UHTErPasibl IPUMEHSSI METO/, UHTETPUPOBAHUS T10 YaCTsIM:
1 T 2 X
fx-e"‘dx fx-cosidx [ x-e?dx
31. 0 32. 0 33. 0




i 1
fx'singdx fx-fodx
34. 0 35. 0

METONUYECKUNE YKA3AHUMA K BBITIOJTHEHUIO ITIPAKTUUYECKOI'O 3AHATUSA Ne 3
Pacuem conpsiceHull ¢ npumeHeHUeM NPou3800HOU 8 UHMCeHepHOlI 2paguke.

IJeab pabombi: 0600IIUTE ¥ CUCTEMaTU3UPOBATh 3HAHMUSI, YMEHUS U HABLIKH 10 TeMe reOMeTPUUeCKUN CMBICIT
TIPOU3BO/JHOU.

O0opyodoeaHue: UHCTPYKTHBHbIE KAPTOUKHU, TabO/IMI]a OCHOBHBIX (opMyT AuddepeHIIMPOBaHus, TeTPab C
JIEKLASIMH.

Xop paboTsI

OdopMUTh BbITO/IHEHKE TIPAKTHUECKO# paboThl: 1) BapuaHT, 2) 1iesb paboThl, 3) HOMep, YC/IOBUe 3a7aui U eé
pellieHve

ITpakmuueckue 3a0aHus
) _
I. HammimmTe ypaBHeHHe KacaTe/lbHoii K kpuBoit J = dX +bX+C g rouke ¢ abcrpccoit X = Xo,

2
II. HarmmmTe ypaBHeHHs KacaTe/lbHBIX K mapabose Y= 0X +bX+C | ecnu xacarensubie TepeceKarTCs
T0/] TIPAMBIM YTJIOM U OfjHA U3 HUX KacaeTcs rapabo/ibl B TOUKe ¢ aberuccoit X~ X1,

— 2
III. HanmuiumTe ypaBHeHHsI BCeX KacaTelbHbIX K rpaduky dymxipm Y =0X +bX+C, Triapasiie/TbHbIX
npsiMoit Y =mx+n,

IV. Mpu kakux suauenusx K npsmas Y =kx—10 pveer tombko opay obuiyro Touky c rpadukom

—n.2
byukipm Y =2X +3X=25 N3 waiinensix 3navennii K onpeiesure KOOPJHHATH TOUKE.

BapuaHT

1 2 3 4 5
a 2 5 -1 -1 1
b -1 -2 3 3 2
< 3 -1 -2 -2 4
Xy 4 -2 3 2 5
X4 -2 4 -1 4 -2
m 3 2 -3 3 -1
n -1 1 2 -1 -2




METOJNUYECKUE YKA3AHMA K BBITIOJTHEHUIO ITPAKTUYECKOI'O 3AHATUA Ne 4
OnpedesieHue MakcuMyma MOWJHOCMU 6 yenu NOCMOSIHHO20 MOKA ¢ NpUMeHeHUeM NPou3800HOL
Ifeab pabGombl: HayuuThCS HAXOAWUTH SKCTPEMYMBI C TIOMOIIbIO TIPOM3BOJHOM, TIPU  pelleHUH

371eKTPOTEXHUYECKUX 3a/1au.
O6opyodogaHue: WHCTPYKTUBHbIE KAapTOUKH, Tabiuila OCHOBHBIX (opmyn auddepeHIpoBaHusi, TeTpab C
JIeKLASIMHU.

Xoj paboTbi

OdopMUTD BbITNOIHEHKE TIPAKTHUECKO# paboThl: 1) BapuaHT, 2) 1iesib paboThl, 3) HOMep, YC/IOBHe 3a7laui U eé
peleHue

IIpakmuueckue 3adaHus
OmnpesennTh MaKCUMAaJTbHYIO MOIITHOCTh, KOTOPast MOKET BhIZIEIITHCS BO BHEIITHEH 11eMd, MUTaeMOH OT
batapeu ¢ D/IC €, eciu HauboIbILIAs CUJlA TOKA, KOTOPYIO MOXKET JaTh Oatapest, paBHa I .

BapuanT
1 2 3 4 5
B 12 13 14 15 16
I A 5 4 6 8 5




METOJUYECKUE YKA3AHUS K BBIIIO/THEHUIO TIPAKTUYECKOI'O 3AHATHUS Ne 5
BbruucneHnue naoujadeti u 065emM06 npu npoeKmMupoeaHuu 00seKmoe mpaHcnopma ¢ npumeHeHuem
onpeoe/1eHHO20 UHMe2pana

IJeab pabompi: iprobOpeTeHre MPAKTUUYECKHUX HABLIKOB 110 HAX0XKJEHUIO MEeTOZaMHU UHTerpPajbHOTO
VCUMCJIeHUsI TIIONIa el TMI0CKUX GUryp v 06beMOB Tes BpalljeHUs.
O6opydoeaHue: NHCTPYKTHUBHbIE KAPTOUKH, Tab/IMIja OCHOBHBIX (hOPMY/ MHTETPUPOBAHHUS, TETPaZb C
JIEKLUSIMHU.

Xoj padboTsi
OdopMUTh BHITIONIHEHUE TIPaKTHYeCKoi paboTel: 1) BapuaHT, 2) 1jesib paboThl, 3) HOMep, YC/IOBHe 33/lauM U eé
pelleHHe

ITpakmuueckue 3a0aHus

L. Haiitu roiazib GUryphl, OrpaHUUeHHON YKa3aHHBIMU JIMHUSMU. BBIMOTHUTE UePTEX.
Bapuan 3a/laHHe BapuaHTt 3alaHHe
T
a) y=x"+3x-7, y=-x-7; a) y=x"+3x-5, y=x+3;
1 6) y=4-x*, y=0 3 6) yx=4, x=1, x=4, y=0
B) y=(x-2, y=4x-8 B)yZ\/E, y=0, x=In2
a) y=-x"+x, y=x-9; a) y=-x"+2x-4, y=-3x;
2 6) y’=2x+4, x=0 4 6) y=x", y=2-x"
B) y=4-Xx", y=x"-x B) y=(x+1], y’=x+1

a) y=x"+5x-1, y=-2x*-x-1;
5 6) y=Inx, y=0, x=e
B) y=v4-x>, y=0, x=0,x=1

I1. Haiitu 06beM Tesna, 06pa30BaHHOTO BpallieHreM BOKpPYT ocu Ox (GUrypsl, orpaHUueHHOUN TUHUSMHU:

BapuaHT
1 2 3 4 5
_x y=x y=xVx | y=8x—x’ xy=1
ay
x=4 x=2 x=4 ocero OX x=2
ocsio OX oceio OY ocsio OX - x=6
- - - - oceio OX




METOJUYECKUE YKA3AHUS K BBIIIO/THEHUIO TIPAKTUYECKOI'O 3AHATHUS Ne 6
Pewenue duggepenyuanbHbIx ypasHeHUll Nepeo2o NOPSIOKA C pa3oensiloujumMucsi nepeMeHHbIMU
IJeab pabompl: HayuUUTHCS pelaTh JuddepeHIaTbHbIe YPaBHEHUS TIePBOTro TIOPsi/IKa C pa3/iesistolMMUCs
repeMeHHbIMH.
O6opydosaHue: VHCTPYKTHBHble  KapTOUkKM, Tabnuila OCHOBHBIX  (OpPMy/l  WHTEIPUPOBaHUA U
IQdepeHIIMPOBaHus, TeTpab C JeKLHIMU.
Xoj paboTbi

OdopMUTD BbITNOIHEHKE TIPAKTHUECKO# paboThl: 1) BapuaHT, 2) 1iesib paboThl, 3) HOMep, YC/IOBHe 3a7laui U eé
pelieHue

Bapuan Ne 3ajanme

T 1 2 3 4
1 1 6 11 16
2 2 7 12 17
3 3 8 13 18
4 4 9 14 19
5 5 10 15 20

ITpakmuueckue 3a0aHus
I. Beinummre U3 NIpUBe/IeHHBIX HIDKe ypaBHeHUM AuddepeHidanbHbIe:

1.yy+2=0.2y"=5xy=3.3"dx—6dy=2 yxdx. v*+7v=3v. Xy —y =5x
Xy—2X:X2y';2ydx—5xydy:3xdy;x3y—6y:2;v2+7v:3v3;tv3—v”:5t.
yx—4x3+5:0;7yx+6xy':3—y;3y—6y5:2y—x;v'—7tv:3v;xydx—ydx:5xydy_

4oxde—2Xdy:X2ydy;2y'x—5xy:3;X3y—6y:2;v2+7v'=3v3;tv3— tV”:5t—V.

5, y—xy'—Z\/7:5X 2e"—4xy’=x+y. 2dey+y3dX:—8xydy;tv”+5v=v—2t;5y—6X3:3X.

II. Onpe,quH/ITe TOpsA0K cne,qy}oumx ypaBHEHUM:

6.V~ 5xy =Y . ycosx+yx= y . y—7xy 2xy +5
. 2xy+ =
7.2y"=5xy =y . gy 7 y .y +/3xy=2xy-8.
8. y2x—12x2ym:y .y tgx+7x=9—y . y+9xy=2y —4xy.

2xy” '
I " , + = !
9,2y —5xy =y.cosy yx y.yZX—\/gy x=2-8x.

10. Iny @xy xy =2-xy. 5xy 7yx 2y

II1. Peruthb cne,qy}oume ,Z[I/Id)(bepeHL[I/IaJIbeIe YPaBHEHHUS:
11. a) XZdXZ(Z—Y)dY; 6) Y :336;3)3X(y2—5]=[4xz—3lyy'.
12. a)(X4+6)dxzy3dY;6))":556;3)(3X2—2)(}’2—1):X25yy',

x> dx= 2—l dy ! :
13. a) y ;6))’:446;3) Xzyy=(1—4y2J(6X2—5),

14. a) (7—X3)d><:y5dY; 6) y':77@; B) (y*=7)(3x*+2)=x3yy .
15.0) (8-y'Jdy=x'dx; 5 y =61y, 5y x'yy'=[3y*-1/[2-5"

IV. Haiitu uacTHOe pelieHue JuddepeHIMaabHOro ypaBHeHUs:

16. XV5+}’2+Y'Y'V4+X2:0 rpu Y(lJZS,
17. XV L4y 4y y V14020, yl1)=s,

18. V4+y*dx—ydy=x" ydy mpu Y121=7,




19 V3+y d—ydy=x"ydy . y(2/=4,

20. X\/3+y2+y-y'\/2+x2:0 npu yl1)=6



METOAUYECKUE YKA3AHUS K BBIIIOJTHEHURO ITPAKTUYECKOTI'O 3AHATUS Ne 7
Pa3znoxcerue pyHkyuu 6 psio dypoe
IJeab paGompl: HAyUUTHCS pacKiabiBaTh PYHKLUIO B psifi Pyphe.
O0opyodosaHue: UHCTPYKTHUBHbIE KAPTOUKHU, TabO/IMI]a OCHOBHBIX opMys AvddepeHIIMPOBaHus, TeTPajib C
JeKIUSIMU.
Xop paboTsl
OdopMUTE BBITIOJIHEHHE TIPAKTHUECKOH paboThl: 1) BapuaHT, 2) ek paboTel, 3) HOMep, YC/IOBHe 3a[aud U
eé pelieHue
IIpakmuueckue 3a0aHus

f (X)B psii @ypbe B UHTepBasie —n; n]. Boimucath To/TyueHHbIN psiji U TPU TIePBbIX
Pa3noxxuth QyHKIUIO

yjieHa pas3/io’keHusi OoTAenbHO. IlocTpouTh rpaduk JaHHOW (QYHKLUU f (X) U eé TpubIKeHus

sz(xt]zz a,|x|

BapuaHT 3ajlaHue
1 flx|=2x-1
2 flx|=2-3x
3 flx)=3x+1
4 f[x):1—2x
5 flx|=3-2x



METOJUYECKUE YKA3AHUA K BBITIO/THEHUHO ITPAKTUYECKOI'O 3AHATHSA Ne 8
Pacuem 31ekmpuyeckux yeneil HeCUHYCOUOA/IbHbIX NePUOOUYECKUX MOKO08 C NpuMeHeHUeM psi00e
dDypbe

IJesb paGombl: HAyUYNUTHCS PacK/IaZIbIBaTh HECUHYCOUIA/TbHBIE TIEpPHOANUecKre (QYHKITUH TTPOU3BOJIbHOM
dhopmbl B psifibl Dyphe.
O0opyodosaHue: UHCTPYKTHUBHbIE KAPTOUKHU, TabO/IHI]a OCHOBHBIX opMys AvddepeHIIMPOBaHUs, TETPajib C
JIEKLUSIMHU.

Xop pabdoTsl
OdopMUTh BBITIOJIHEHHE TTPAaKTHUeCKoi paboThl: 1) BapuaHT, 2) 1ie/ib paboThl, 3) HOMep, YC/IOBHe 3a/lau U
eé pelieHue
IIpakmuueckue 3a0aHus
[MpencraButh J/1C MCTOUHWKA, 3aZlaHHYO Tpaduyecku, psiioMm Dypbe, OrpaHAUYMB UUC/IO UIEHOB psija
TIOCTOSTHHOW COCTaBJISIFOLLeN U TPeMsl IePBbIMU 3HAUMMbIMU FaPMOHUYECKMMU COCTaBJISIFOLLIMMU.

Bapuan I'paduku TUNOBBIX Pa3znoxenue ¢pyHKuuu B paj @ypne
T HeCHHYCOU/A/IbHBIX
byHkmi
;il
| E, 2°E, [ 1. 1
1 elowt|s—"+ ‘| sin wt + = sin 3 wt + —sin 5 wt +
. > 2 T 3 5
/ E., E, (. 1. 1.
2 e(wt)w—-—- sin wt +=sin 2 wt + —sin 3 wt +
2 7 2 3
0 9% '
r.'\k_
3 elot|¥ =2+ sin wt+—=sin2 ot +=sin 3 @t +=
2 m 2 3
0 7 e
E, 4-FE, 1 1
4 e(cot)%———z- cos wt +—=cos 3 wt + — cos 5 wt + =
2 i 9 25
E, 4-E, 1 1 1
5 elt|m=2+ s— | coswt +—cos2wt +—cos3 wt +——Cos5wt +
2 m 2 9 25




METOJNUYECKHUE YKA3AHUA K BBIIIO/THEHUIO ITPAKTUYECKOI'O 3AHATHSA Ne 9

OyeHKa pe3y/bmamos nmecmoeozo 3kcnepumeHma 3¢pgpekmueHocmu pabomnl MeXaHU3Mo8 U

00opydoeaHust no cpedcmeam, onpedesieHue CX00UMOCMU YUC/A08020 psida no npusHaky /Jlanambepa.
IJeab pabompl: HAyYUTHCS UCCIIE[OBATH PSiZibI HA CXOJUMOCTb.
O6opyodosaHue: VHCTPYKTHBHbIE KAPTOUKHU, TETPA/[b C JIEKIUSIMHU.
Xop paboTsl
OdopMUTh BBITIOJTHEHHE TIPAKTHUUECKOH paboThl: 1) BapuaHT, 2) e/l paboThl, 3) HOMep, YC/I0BHe 3aiaud U

eé pelieHue
Bapuan Ne 3aganue
T 1 2 3 4
1 1 6 11 16
2 2 7 12 17
3 3 8 13 18
4 4 9 14 19
5 5 10 15 20
ITpakmuueckue 3adaHus
1. HaliTu Tpu nepBbIX useHa psijia:
e 2 © © n 00
n“—1 3n 5 S 2"—n 4n
L,;VZH—I, 2.’12:11 v3n—2, 3.’12::1\/“4-1, 4 ngl 4—n ngl 5—n ,
II. TTonb3ysick mpusHakoM [lanambepa, Mccie[0BaTh Ha CXOAUMOCTD DS/
3+l .y & 3n 5 > 3
6.n=1 2" 7.mn=1 | o= 47 9,11 2n=1 10.n=3 6" |
0 7n i 3+n i 9n Zw: ﬂ i 2n
11, n=1 140 12.0=1 8" | 43 = N1 14,021 3" 15, n=1 2n—1
i 2n+2 i n-4" i 3n i 4n Z“’: n-5"
=13n2" = 3n-1 a=1l2n+1/-8" i=1l2n+1)-3" o 3n—4
16. 17. 18. 19. 20.




METOJUYECKHUE YKA3AHUSA K BBITIOJTHEHUIO ITPAKTUYECKOI'O 3AHATHUSA Ne 10
ITocmpoenue zpagha no ycio8uio cumyayuoHHoU 3adaqu: € ynpas/aeHuu UHGpacmpykmypamu Ha
mpaHcnopme; 6 cmpykmype e3aumodelicmeusi paz/Au4yHbIX U008 mpaHcnopma, 8 popmupoeaHuu

MexHO0/102UYeCK020 YUK/1a OKA3aHUs1 yC/ay2 HA mpaHcnopme
IJesb paGompl: 3aKperyTH OCHOBHBIE TIOHSTHS U 0TPAb0TaTh HaBLIKK MOCTPOeHUst rpadoB.
O06opyodoeaHue: VHCTPYKTHUBHbIE KAPTOUKU, TETPA/[b C JIEKIUSIMHU.
Xop padoThI
OdopMUTE BBHITIOJTHEHHE TIPAKTUUYECKOM paboThl: 1) BapuaHT, 2) 11e/ib paboThl, 3) HOMEp, YC/IOBHe 3alaul U
eé peleHue

Bapuant Ni 3a,an;1 ¢
1 1 6
2 2 7
3 3 8
4 4 9
5 5 10

ITpakmuueckue 3adaHus

I. Paccrosirne mexxay ropogamu A, B, C, I, Ep cotnsx xumomerpoe gaHo B Tabmuiie. VCIonb3ysi TEOPHIO
rpadoB, TOCTPOUTL CeTh JKeJIe3HBIX [IOPOT TaK, YTOObI KOJMUECTBO 3aTpaueHHbIX peIbCoB ObLIO
MHUHUMA/IbHBIM 1 TIaCCaXKUP MOT U3 KaXK/I0T0 TOpOo/ia MpoexaTh B JIFOOO0H pyroi ropo/,.

1. 2.

A|lB|]C|Og]E A[B|]C|ag]E
Alo[5]8[10]25 Alo 7 ]10[25]40
B[l 5[ 0]3]21]16 B |7 ][0 ]14[70]30
C |l 8|3][0]09]18 C [10]14] 0 [28]50
Al10]21]9]0]15 AJ125]70]28] 0|16
E [25]16[18[15[ 0 E [40[30[50[16] 0
3. 4.

A|lB|]C|Og]E A|B|]C|Og]E
Alol7]6[11]15 Alol7]3[3]7
Bl7]0]4]3]1 B|7]0]4]11]38
clel4alo]l2]09 Cl3]4]o0]9]s
Al11[3[2]0]8 A 132119016
EJ15]1[9]8]0 E[7]8[5]16]0
5.

A|[B|]C|Og]E
Alo[3[5]8]4
B|3[0[7][6]2
Cls|7]o]11]2
Al 86 |11]0]1
E|l4]2[2]17]0

II. HaliTu KpaTJaiiiiyii myTh U €ro JJIMHY U3 BepLLUUHbI V( B BEpPIIUHY U.



BapuaHT

3didHUA

BapuaHT

3aldHUA

10




METONYECKHUE YKA3AHUSA K BBITIO/JIHEHUIO ITPAKTUYECKOT' O 3AHATHSA Ne 11
PeweHue npocmetiwiux 3a0a4 Ha onpedesieHUe 8epPOSIMHOCMU C UCNO/1b308aHUEM MeopeMbl C/I0HCeHUs]
eeposimHocmeti.

IJesb paGombl: HAYUYNUTHCS PeIaTh 3a/IaUX C IPUMEHEHUEM TEOPEM CIOXKEHHSI M1 YMHOXKEHHST BEPOSITHOCTEH.

O6opyodosaHue: VHCTPYKTHBHbIE KAPTOUKHU, TETPA/[b C JIEKIUSIMHU.

Xop paboTsl
OdopMUTE BBITIOJIHEHHE TIPAKTHUECKOH paboThl: 1) BapuaHT, 2) ek paboTel, 3) HOMep, YC/IOBHe 3a[aud U
eé pelieHue

BapuanT Ne 3ajaHue
1 2 3 4 5 6 7 8 9
1 1 6 11 16 21 26 31 36 41
2 2 7 12 17 22 27 32 37 42
3 3 8 13 18 23 28 33 38 43
4 4 9 14 19 24 29 34 39 44
5 5 10 15 20 25 30 35 40 45

ITpakmuueckue 3adaHus

I. Uccnedytime gudbi cobbimuii (0ocmoeepHoe, HeB803MONCHOe, CAYyUaliHoe).

1. a) HOYBIO CBETHUT COJIHLIE, 0) 1 STHBaps — Mpa3/iHUUHbIH [IeHb, B) B TI0OJTHOYDb BBINIA/IeT CHET.

2. a) ¢yrtOonbHbIA MaTu «CriapTak» - «/[iHaMO» 3aKOHUMTCS BHMUBIO, 0) y4eOHBINA rof Korja-HUOyIb
3aKOHUUTCS, B) TIPU OpPOCKe UrpaIbHOM KOCTH BBITIAIO0 7 OUKOB.

3. a) npu TeslepOHHOM 3BOHKe aOOHEHT OKa3ascs 3aHsT, 0) Bbl BhIMIDaeTe, y4acTBYys B OeCIIPOMTPBILIHOM
7oTepee, B) ueperniaxa HayYMTCsl TOBOPHTb.

4. a) uepe3s 24 yaca OyzeT CBETUTh COJIHIIE, O) MPU OPOCKe UrpasbHOM KOCTH BBITIATI0 UMC/I0 OUKOB, MEHbIIIE
7, B) ieHb poxkaeHust 3Hakomoro 30 deBparnsi.

5. a) 3aBTpa COJIHIIe B30M/eT Ha 3araze, 0) B HAITMCAHUM BHIOPAHHOTO C/I0Ba eCTh OyKBa «O», B) JIETOM Y
IIKOJIbHUKOB OY/[yT KaHUKY/IbI.

I1. Pewums cnedyrowjue 3adauu:

6. B nmaptuu u3 100 mertaneli umeercsi 5 6pakoBaHHbIX. OTpe/ieIiTh BEPOSITHOCTb TOTO, UTO, B3sTasi Hayraf,
JieTa/lb OKa)KeTCsl CTaH/apTHOM.

7. B kopobke 100 koHper u3 Hux 30 1I0KoMaAHBIX. Onpeie/IuTh BepOATHOCTh TOTO, UTO, B3ATas Hayraf,
KOH(eTa OKa)KeTCsl He 110KO/IaJHOM.

8. B kopoOke 100 miapoB u3 HuX 15 KpacHbie. Onpeie/IMTh BEPOSITHOCTh TOTO, UTO, B3ATHIM Hayraj, IIap
OKa)XeTCsI KpaCHBIM.

9. B maptuu u3 1000 pgetaneli umeercs 50 OpakoBaHHBIX. OmnpenenuTb BEPOSTHOCTh TOTO, UTO, B3sATast
Hayrag, fieTa/ib OKaKeTCsl CTaHapTHOM.

10. B xopobke 13 100 miapoB umeetcst 20 cuHux. OrpesieliTh BePOSITHOCTh TOTO, UTO, B3AThIA Hayraj, 1iap
OKa&)XeTCSI CUHUM.

11. B ypHe nexxaT 20 oMHAaKOBBIX Ha OLIYTIb 11apoB: 12 Genbix U 8 uepHbIX. KakoBa BEpPOSITHOCTb BBIHYTh
Hayzauy /iBa OesbIx 11apa?

12. B ypHe niexxat 20 oAMHAKOBBIX Ha OLIYTIb 11apoB: 8 Genbix U 12 uepHbIX. KakoBa BepOSTHOCTb BBIHYTh
HayJiauy /iBa YepHbIX I11apa?

13. B ypHe niexxat 20 oAMHAKOBBIX Ha OLIYTIb 11apoB: 8 Gesbix U 12 uepHbIX. KakoBa BepOSTHOCTb BBIHYTH
Hayzlauy /ABa OesbIx 1m1apa?

14. B ypHe niexkat 30 0OJMHAKOBBIX Ha OIIYyMb 11apoB: 12 6enbix U 18 uepHbIX. KakoBa BepOSITHOCTH BHIHYTh
Hayzlauy /Ba OesbIx 1m1apa?

15. B ypHe niexkat 30 0OJMHAKOBBIX Ha OIIYyTb 11apoB: 12 6enbix u 18 uepHbIX. KakoBa BepOSITHOCTH BHIHYTh
Hayiauy /iBa YepHbIX I1apa?

16. B kopoOKe siexxaT 8 3e/ieHbIX, 7 CMHUX U 15 KpacHbIX KapaHzalied. BelauciuTe BepOATHOCTh TOTO, UTO
B3ATBIM Hayraf, KapaHjail OyzieT, CAHAM WU/ 3eJIeHbIM.

17. B kopoOke siexxat 15 3e/ieHbIX, 7 CHHUX M 8 KpaCHBIX KapaHjalied. BeuuciuTe BepOSATHOCTh TOTO, UTO



B3AIThIN Hayra/ KapaHjail Oy/ieT, KpaCHbIM WY 3e/1eHbIM.

18. B kopoOke siexxat 15 3eseHbIX, 6 CMHUX ¥ 9 KpacHBIX KapaHjalled. BerauciuTe BepoATHOCTh TOTO, UTO
B3AIThIN Hayras KapaHjaul OyzieT, CUHUM WU 3e/1eHbIM.

19. B xopoOke niexxat 15 3eseHbIX, 8 CMHMX M 7 KpaCHBIX KapaHjalleid. BerauciuTe BepOATHOCTh TOTO, UTO
B3sIThIN Hayras KapaHzjau OyzieT, CMUHUM W1 KPaCcHbIM.

20. B xopoOke nexxar 15 3eeHbIX, 9 CMHUX U 6 KPaCHBIX KapaHzaileil. BoIUMC/IUTD BEPOSITHOCTD TOTO, UTO
B3AIThIN HayraZ KapaHjaul OyzieT, CUHUM WU 3e/1eHbIM.

21. B ogHoil kopobOke HaxoauTcs 4 Gesbix M 8 UepHBIX IIapoB, a B pyrod — 9 Oenbix U 3 uepHbIX. U3
Ka)k/10l1 KOpOOKM BBIHY/H 110 11apy. BIUNMC/IUTE BEPOSTHOCTH TOTO, UTO 00a I11apa OKa)KyTCsl UePHBIMHU.

22. B oaHoil KopobOke HaxoauTcs 4 Gesbix M 8 UepHBIX IIApoB, a B Jpyrod — 9 Oenbix U 3 uepHbIX. U3
Ka)K/10l1 KOpOOKM BBIHY/H 110 11apy. BIUMC/IUTE BEPOSTHOCTH TOTO, UTO 00a I11apa OKaXXyTcst Oe/bIMU.

23. B ogHoil kopobOke HaxoauTcs 8 Oesbix M 4 UepHBIX IIapoB, a B Apyrod — 3 Oenbix U 9 uepHbIX. U3
Ka’)k/10i1 KOpOOKM BBIHY/H 110 11apy. BIUNMC/IUTE BEPOSTHOCTH TOTO, UTO 00a I11apa OKa)KyTCsl UePHBIMHU.

24. B ogHoil kopoOke HaxoauTcs 8 Oesbix M 4 UepHBIX IIapoB, a B Jpyrod — 3 Oenbix U 9 uepHbIX. U3
Ka)K/10i1 KOpOOKM BBIHY/H 110 11apy. BHIUMC/INTE BEPOSTHOCTH TOTO, UTO 00a I11apa OKaXXyTCst Oe/bIMH.

25. B ogHoil kopobOke HaxoauTcs 4 Gesbix M 8 UepHBIX IIapoB, a B Jpyrod — 3 Oenbix U 9 uepHbIX. U3
Ka)k/10i1 KOpOOKM BBIHY/H 110 11apy. BIUKMC/IUTE BEPOSTHOCTH TOTO, UTO 00a I11apa OKa)KyTCsl UePHBIMHU.

26. /IBa OXOTHMKA He3aBUCUMO JPYT OT Apyra CTPe/sioT B OfHY U Ty )Ke YTKy. BepoATHOCTb nomnazianus B
YTKy ofjHOTO U3 HUX paBHa 0,3, a apyroro 0,5. HaiiTu BepOsITHOCTb ToMnalaHusi B yTKY.

27. [IBa OXOTHMKA He3aBUCUMO JpYT OT Apyra CTPessioT B OJHY U Ty )Xe YTKy. BeposiTHOCTh momnazaHus B
YTKy 0/IHOTO 13 HUX paBHa 0,7, a apyroro 0,3. HaliTi BeposiTHOCTb 0T1a/]JaHusI B YTKY.

28. /IBa OXOTHMKA He3aBUCUMO JpYT OT Apyra CTPe/sioT B OJHY U Ty e yTKy. BepoaTHOCTb nonazianus B
YTKy ofjHOTO U3 HUX paBHa 0,4, a apyroro 0,9. HaiiTu BepOsITHOCTB TOMaZlaHusi B YTKY.

29. [IBa OXOTHMKA HE3aBUCUMO JPYT OT Apyra CTPessioT B OJHY U Ty )Xe YTKy. BeposiTHOCTh momnazaHus B
YTKy 0/IHOTO 13 HUX paBHa 0,5, a gpyroro 0,7. HaliTi BeposITHOCTb T0T1a/]JaHusI B YTKY.

30. /IBa OXOTHMKa He3aBUCUMO JPYT OT Apyra CTPe/sioT B OJHY U Ty )Xe YTKy. BeposaTHOCTE nonazianus B
YTKy ofjHOTO U3 HUX paBHa 0,7, a apyroro 0,4. HaiiTu BepOsITHOCTD TOMNaZlaHusl B YTKY.

31. Cpeny KaHAWJATOB B CTY[eHUeCKWN coBeT (pakysbreTa 7 TEepBOKYDPCHHKA, 5 BTOPOKYDPCHHMKOB U 8
TPeTheKypCHUKOB. B coBeT Hayziauy BbIOMparoT 7 yenoBek. KakoBa BepOsiTHOCTb TOTO, UTO OyZyT BbIOpaHbI 3
[IepBOKYPCHUKA U 2 TPEeTbeKYPCHUKA?

32. Cpeau KaHAUZATOB B CTyZileHUeCKUM COBeT (paky/bTeTa 5 MepBOKYpPCHHKA, 7 BTOPOKYDPCHUKOB U 9
TPeTheKyPCHUKOB. B coBeT Hayjauy BbiOMpatoT 7 yesoBeK. KakoBa BepOSITHOCTB TOTO, UTO OyyT BIOpaHbI
2 NepBOKYPCHHKA U 3 TPeTheKYPCHUKA?

33. Cpeny KaH/AWJATOB B CTy[eHUeCKWi coBeT (pakysbreTa 4 TepBOKYDPCHHKA, 7 BTOPOKYDPCHHKOB U 7
TPeTheKypCHUKOB. B coBeT Hayziauy BbIOMparoT 7 yenoBeK. KakoBa BepOsITHOCTb TOTO, UTO OyZyT BbIOpaHbI 3
[epBOKYPCHUKA U 2 TPEeTbeKYPCHUKA?

34. Cpeau KaHIWJATOB B CTy/leHUeCKUd coBeT (aky/ibTeTa 5 MepBOKYpPCHHKA, 6 BTOPOKYPCHMKOB U 8
TPeTheKYPCHUKOB. B coBeT Hayzauy BeIOMparoT 7 yenoBeK. KakoBa BepOsITHOCTB TOTO, UTO OyZyT BHIOpAHBI 2
TePBOKYPCHUKA U 3 TPETbEKYPCHUKA?

35. Cpeny KaHU/IaTOB B CTy/leHUeCKW coBeT (aky/bTeTa 5 MEPBOKYPCHUKA, 6 BTOPOKYDPCHUKOB U 8
TPeThbeKypPCHUKOB. B coBeT Hay/jauy BbIOMpatoT 7 yenoBek. KakoBa BepOSITHOCTb TOr0, UTO OyyT BbIOpaHbl
2 NepBOKYPCHUKA U 3 TPeTbeKYpPCHUKA?

36-40. B nmaptuu N petaneit, cpegu Hux M crangaprtHeix. Hayzpauy Bhi6uparor n getaneit. Haiitu
BEPOSITHOCTh TOT'O, YTO Cpe/i 0OTOOPaHHBIX fleTasel m CTaHAAPTHBIX.

Bapuant 1 2 3 4 5
N 10 12 14 8 15
M 6 6 5 5 4
n 4 5 5 4 5
m 2 2 3 2 2

41-45. B maptum N pgeranei, cpemu mux M cranpaptheix. Haygady BbiOuparor n geraneid. Haittn
BEpOATHOCTB TOTO, UTO CPe/i OTOOPAaHHLIX JeTa/leli He MeHee ™ CTaH/apTHBIX.
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METONYECKHUE YKA3AHUSA K BBITIO/JTHEHUIO ITPAKTUYECKOT' O 3AHATHUSA Ne 12
Pewenue 3a0au Ha HaxoxcoeHue 8eposIMHOCMU COObIMUS NPU U3yYeHUU U NJAAHUPO8AHUU PbIHKA YC/ye2
HA mpaHcnopme

IJeab pabompl: 3aKpenyTh yMeHHe PellaTh 33/jJaul Ha HaXOXKeHHe BePOSITHOCTH COOBITHSI.
O6opyodosaHue: VHCTPYKTHBHbIE KAPTOUKHU, TETPA/[b C JIEKIUSIMHU.
Xop paboTsl
OdopMUTh BBHITIOJTHEHWE TIPAKTHUECKOH paboThl: 1) BapuaHT; 2) 1ieflb paboThl; 3) HOMep, YC/I0BHe 3a7jaud U

eé pelieHue

IIpakmuueckue 3a0aHusi

1-5. Ha craHuyio c TpeMsi NMyHKTaMM MeCTHOM paboThl MpHObIBaeT Tpyrinia BarOHOB Ha OJWH U3 HHUX.
BeposTHOCTH TOrO, 4YTO BaroHb! NpeiHa3HaveHsb! /11 HEKOTOPOro IMyHKTa COOTBETCTBEHHO PaBHbI P, Py U

Bapuan Ne 3aganue

T 1 2 3 4 5 6
1 1 6 11 16 21 26
2 2 7 12 17 22 27
3 3 8 13 18 23 28
4 4 9 14 19 24 29
5 S5 10 15 20 25 30

Ds. OHPE,E[EI[I/ITB BEPOATHOCTB TOr'O, UYTO 3THU BarOHLI MMpeJHaA3HAYEHbI AJ/id ITyHKTa.

6-10. ITacca>kup MOXXeT JjoexaTh [0 CBOeM CTaHLIMM Moe3/laMU [IBYX Ha3HaueHUW. BeposiTHOCTh Ha/luuusi B
Kacce OM/IeTOB Ha I0e37 TIepBOT0 Ha3HAUeHUs paBHa P;, a Ha T0e3]] BTOPOTO Ha3HaueHusi P,. OrpeenuThb

Ne 1 2 3 4 5
D 0,41 | 0,52 ? 0,61 ?
) 0,23 ? 0,37 | 0,21 | 0,37
D; ? 0,17 | 0,35 ? 0,43
N 3 2 1 3 1

BEPOATHOCTB TOIr'0, YTO IMMACCa>KHP KYIINUJI ouner pife] Hy>KHOI>i CTaHIMH.

11-15. B rpaduke ABWKeHHs Ha yyacTKe MpoJokeHo IV HUTOK [/ Tpy30BbIX Moes3foB. Ha cTaHumio c
3TOro y4acTKa npubsiBaeT M 1oe3joB B pa3paboTKy. Oripe/ieMTh BepOSTHOCTb IPUOBITHS JBYX [10€3/]0B TI0

ABYM COCeIHHUM HHUTKaM.

16-20. B nopgaue u3 IV paroHoB Tpu monyBaroHa c yriem. KakoBa BepOSITHOCTb, TOTO, UTO JIOKOMOTHBY,

Ne 6 7 8 9 10
D1 0,78 | 0,92 | 0,83 | 0,46 | 0,72
) 097 | 0,74 | 0,66 | 0,87 | 0,97

No 11 12 13 14 15
N 120 130 140 150 110
M 80 70 50 90 70

HPI/I6I)IB]_HEMy 3d MOJIyBaroHdMH, He MpruAeTCs IIepeCcTaB/IATh BaroHbI?

Ne

16

17

18

19

20

N

15

12

14

16

13

21-25. TMoj morpy3Ky mofaHbl TiaTdopma, MoJyBaroH W KPBIThIA BaroH. I'py30mobeMHOCTh T1aThOpMbI
WCTIONB3YeTCsT C BEPOSITHOCTBIO Py, TIOJyBaroHa C BePOSITHOCTBIO P, Y KPBITOTO BaroHa C BEPOSITHOCTBIO Ps.

HaiiTy BeposITHOCTb TOT0, UTO I'PY30I10/beMHOCTb BCEX TPeX BaroHOB Oy/IeT UCI0/Ib30BaHa MOJTHOCTHIO.
Ne 21 22 23 24 25
D, 0,84 | 0,51 | 0,78 | 0,44 | 0,52
D 0,37 | 0,67 | 0,56 | 0,67 | 0,23
D3 0,43 | 029 | 0,12 | 0,29 | 0,59

26-30. BaroHsl C MPOMEKYTOUHOM CTaHIMM yOWpParOT COOPHBIMM TIO€37laMH M BBO3HBIM JIOKOMOTHBOM.
[TepBoiii COOPHBII TTO€3/ UX BbIBE3eT C BEPOSITHOCTBIO P;. Ecim OH X He BbIBe3eT, TO BLIBO3HOW JIOKOMOTHB




3abepeT UX C BEpOSTHOCTBLIO P,. KakoBa BEpPOSITHOCTH TOTO, UTO W TOC/Ie BBIBO3HOTO JIOKOMOTHBA BaroHbI
OCTa/IMCh Ha CTAHLIUA?

Ne 26 27 28 29 30
D 0,72 | 0,87 | 0,85 | 0,56 | 0,68
P, 064 | 059 | 0,73 | 0,87 | 091




METONYECKUE YKA3AHUS K BBITIOJTHEHUO ITPAKTUYECKOTI'O 3AHATHUSA Ne 13
ITo 3a0aHHoOMy yc/108ul0 nocmpoeHue psidoe pacnpedeseHUs1 C/IyUYatiHOL 8e/TUYUHbDL.
IJeab paGompl: oTpaboTaTh M 3aKPeNUTh YMeHHe TTOCTPOeHUsI 3aKOHa pacripe/ie/ieHus C/TyuaiiHoH
JTUCKPETHOMW BEJIMUMHBI.
O6opyodosaHue: VHCTPYKTHBHbIE KADTOUKHU.
Xop paboTsl
OdopMUTh BBITIOJTHEHHE TIPAKTHUUECKOH paboThl: 1) BapuaHT, 2) e/l paboThl, 3) HOMep, YC/I0BHe 3aiaud U
eé pelieHue

Bapuan Ne 3apganue

T 1 2 3
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 S5 10 15

ITpakmuueckue 3adaHus

1-5. BeposATHOCTb TOTO, UTO CTYJEHT CMOKeT B3sTb B OuOimoTeke HeoOXOAWMYIO KHWTY, paBHO P.
CocTaBUTh 3aKOH pacripefiefieHusi 4rcia OMOMMOTEeK, KOTOpble MOCETUT CTYZEeHT, eCld B TOpofe n

OUOINOTeK.

Ne 3aiaHus 1 2 3 4 5
P 0,3 0,3 0,2 0,4 0,4
n 4 5 4 3 5
6-10. CnyuaiiHasi BeiduMHa X 3ajlaHa CeIVIOIIUM pacripefie/ieHheM.
Ne Xi Xq X X3 X4 X5 X X7
3aidHUA P,' P1 Pz P3 P4 P5 Ps P7
6 Xi -2 -1 0 2 3 4 5
P; 0,15 0,2 ? 0,1 0,03 0,22 0,18
7 Xi -4 -3 -2 0 1 2 3
P; 0,2 0,21 0,025 0,08 ? 0,22 0,12
8 Xi -1 0 1 2 3 6 10
P; 0,2 0,1 0,012 ? 0,17 0,22 0,08
8 Xi 3 4 5 6 8 9 11
P; 0,01 0,12 0,21 ? 0,13 0,21 0,11
10 X; 1 2 4 6 7 8 10
P; 0,13 0,2 0,03 0,21 ? 0,03 0,11

1. HaiiTy HeM3BeCTHY!O BEpOSITHOCTb.

2. [TocTpouTh MOMUTOH pacrpe/iesieHus: BepOSITHOCTEM.

11-15. CocTaBuTb 3aKOH pacripe/ie/ieHus urc/ia ToraJaHui B 1ieJ1b TPH N BBICTPesiaX, eC/Ii BepOSITHOCTD TPU
O/IHOM BBICTpeJsie paBHa P.

Ne 3aanus 11 12 13 14 15
n 6 6 5) 5) 7
P 0,4 0,3 0,4 0,3 0,3




METONYECKUE YKA3AHUS K BBITIOJTHEHUO ITPAKTUYECKOTI'O 3AHATHUSA Ne 14
HaxosicoeHue Mamemamuuyeckoz20 0#cUOaHusi, ducnepcuu u cpedHez0 Kea0pamHo20 OMK/A10HeHU s
OUCKpemHOU C/iyuatiHoll 8e/IUYUHDbl, 3d0aHHOU 3AKOHOM pacnpeoe/ieHus

Ifesb paGombl: 0TpabOTaTh 1 3aKPEMUTH YMEHHUS 110 HAXOXK/[€HUIO MaTeMaTUUeCKOTO OXKU/IaHUS U
JIVICTIePCUM CJTyualiHOM BeJTMUMHBI TI0 3aZJaHHOMY 3aKOHY ee pacripe/iesieHusl.
O6opydoeaHue: THCTPYKTUBHbIE KADTOUKH.

Xop padoThI
OdopMUTE BBHITIOJTHEHHE TIPAKTUUYECKOM paboThl: 1) BapuaHT, 2) 11e/ib paboThl, 3) HOMEp, YC/IOBHe 3alaul U
eé peleHue

IIpakmuueckue 3a0aHusi

BapmanT - No 3agam/le .
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

1-5. /TuckpeTHast c/lyJaiiHasi BeJIMUMHA X MOXKET TIPMHUMATh TO/BKO /jBa 3HaueHus1 “1 u ~2. VI3BeCTHbI

BeposTHOCTL P1 1 P2 BoamoxkHoro 3nauenus X1 wm %2, MatremaTHueckoe oxuzaHe M (X) Haiitu 3aKoH
pacnpejie/ieHUs1 5TOU C/Ty4aliHOW BEeJIMUMHBL.

Ne 3aganus X, X, 28 P> M (X)
1 4 0,1 3,9
2 5 0,3 3,7
3 4,3 0,5 3,5
4 3,8 0,7 3,3
5 2,7 0,9 3,1

6-10. [IuckpeTHas ciayuailiHas Be/IMUMHA pacrpejesieHa IO
JUCTIePCUIO U Cpe/iHee KBaJipaTUYHOe OTK/IOHEeHue.

3dKOHY. Haiitn maTemaTuueckoe OXXuaHue,

Ne X X X5 X3 X4 Xs X6
3ajaHusa | p; P, P, Ps Py Ps Ps
X; 2 3 4 1 7 8

6 D; 0,1 0,1 0,5 0,05 0,05 0,2
X; 1 0 2 4 -6 3

7 D; 0,3 0,1 0,15 0,2 0,05 0,2
X; -1 2 0 6 4 3

8 D 0,2 0,12 0,18 0,1 0,1 0,3
X; 3 4 5 6 7 9

9 p; 0,1 0,1 0,5 0,05 0,2 0,05
X; -2 1 3 7 8 10

10 p; 0,3 0,1 0,15 0,2 0,05 0,2

3AJAYA 3.

11-15. /laHbl jBe He3aBUCUMEBIe JUCKPETHbIE CyvakiHble BeuurHel X u Y . Haiitu MaTemaTnueckoe

OKUJIaHNe, UCTIePCHIO U CpejiHe KBaipaTHYHOe OTK/IOHEHH e /ISl CyJaiiHol Bemunnbl £ =3 X —2Y

11.

12.

X

-6

8

9

10

P

0,1

0,1

0,6

0,2

-8

2

Y
P

0,4

0,6




07

03

0J8

0J6

0J3

0)7

0,2

0/4

0,2

0,2

0,2

0,4

0,1

0,2

0,2

0,2

0,5

0,5

0,3

0,3

0,2

0,1

0,3

0,1

13.

14.

15.




METONYECKHUE YKA3AHUS K BBITIO/JIHEHUIO ITPAKTUYECKOT' O 3AHATHSA Ne 15
PeweHue 3a0au HA HAXOMCOEHUEe MAMeMamMu4eckozo 0XxcudaHus u oucnepcuu npu oyeHke
3¢p¢pekmueHocmu 3akazoe u o0c/1yxHcueaHuss nompedumesetl yc/yz2 u npu oyeHKe cucmem

HaodexcHocmu, 6e30NacHOCMu U Kauecmeda ycs/y2 Ha 3ce/1e3H000pP0HCHOM mpaHcnopme
IJeab paGompl: oTpaboTaTh Y 3aKPENUTh YMEHHUS 110 HaXOXK/[eHUI0 MaTeMaTUYeCKOTro OXKU/JaHUs U
JMCIIePCHM C/TyyaiiHOM BeJIMUMHBI 10 3a/JaHHOMY 3aKOHY ee pacripe/iesieHusl.
O6opyodosaHue: VTHCTPYKTHBHbIE KAPTOUKHU, TETPA/[b C JIEKIUSIMHU.
Xop pabdoTsl
OdopMUTh BBITIOJTHEHHE TIPAKTHUECKOH paboThl: 1) BapuaHT; 2) 1ie/b paboThl; 3) HOMep, YC/IOBHe 3a[jauu U
eé pelieHue

BapuanT - No 3agaﬂne 5
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

ITpakmuueckue 3ad0aHus

1-5. Ha craHimu 3arpykaetcss n BaroHOB. BepoOsITHOCTH ITOJIHOI'O MCII0/Ib30BaHUsI T'PY30I0JAbEMHOCTU
KaX[0ro 13 Hux paBHa p. COCTaBUTH 3aKOH pacripefie/ieHUs1 BepOITHOCTEN YMC/Ia MOTHOIPY3HBIX BarOHOB,
OTIIpaB/IeHHbIX CO CTaHUMM. HalTu MaTeMaThueckoe OXXWJaHWe, NUCIIEPCUI0 U CpefHee KBaJpaTHUUHOE
OTKJIOHEHHMe Yu(J/a IOJIHOTPY3HBIX BAaroHOB, OTIPAaB/eHHbIX CO CTaHLMU. BeposaTHOCTBE omnpepensTe MO
(dopmysie bepHyu.

(Popmyna BepHynnu. BeposiTHOCTB TOro, UTO COOBITHE A HACTYIUT POBHO K pa3 B N OMbITAaX ONpeJessieTcs 110
¢dopmyne P, k|=C ﬁ . pk . q"'k, rJie p — BepPOSITHOCTb COOBITHSI A, @ Q — BePOSITHOCTb COOBITHSI IPOTHUBOIIO/IOXKHOTO A

)

Ne 3aaHus 1 2 3 4 5
n 4 3 5 6 7
p 0,6 0,8 0,2 0,3 0,5

6 — 10. Ha cranium Haxogstcss N TPy30BBIX BaroHOB, U3 KOTOPEIX M BaroHoB Heforpy»xeHbl. CiydaiiHbiM o6pa3om
BbibuparoTcst K BaroHoB. COCTaBUThL 3aKOH pacripefie/ieHust CydyailHON BeJTMUMHBI UMc/la He[OrPY>KeHHBIX BarOHOB
cpeaiy BbIOpaHHbIX. HaliT uKC/IOBBIEe XapaKTEPUCTUKH 9TOTO pacrpeieIeHusl.

Ne 3aanus 6 7 8 9 10
N 12 13 14 15 11
M 8 7 5 9 7
K 3 4 3 4 3




METONYECKUE YKA3AHUS K BBITIOJTHEHURO ITPAKTUYECKOTI'O 3AHATHUSA Ne 16
BbruucaeHue uHmezpasnoe no ¢popmyaam npsimoy20/1bHUK08, mpaneyuti u ¢popmyne Cumncona. OyeHka
nozpewHocmu
IJeab paGompbi: BbIpabOTaTh HABBIKK MPUOIMKEHHOTO BBIUMC/IEHUST OTIPe/ie/IeHHOTO WHTerpasa ¢ TIOMOIIIbIO
(dbopMyn TIPSIMOYTO/BHUKOB, Tpareluii U ¢opmysibl CHUMIICOHA, HAy4YUThb CpPaBHUBATb pe3y/bTaThl U

BBIYUC/ISITh TIOTPEIITHOCTH.
O6opyodosaHue: VTHCTPYKTHBHbIE KAPTOUKHU, TETPA/[b C JIEKIUSIMHU.
Xop pabdoTsl
OdopMUTh BBITIOJIHEHHE TTPAaKTHUeCKoi paboThl: 1) BapuaHT, 2) 1ie/ib paboThl, 3) HOMep, YC/IOBHe 3a/lau U
eé pelieHue

ITpakmuueckue 3ad0aHus
BbunciuTh MHTErpas ¢ moMouibio (hopMys TPeyrojbHUKOB, (hopMysibl Tpanenuu U ¢opmysabl CHUMIICOHA
npu 1=10 y =20 ¢ tounoctsio g0 0, 001. OnpeeNUTHL NOrPelIHOCTh BLIYMC/ICHUA 10 TIpaBuiy Pywre.

8 12 7 10 9
[ Vx*+8 dx [Vx*+9 dx [ Vx*+27 dx [Vx*+5 dx [x+2 dx
1.-2 2.2 3.3 4.0 5.1




METOJUYECKHUE YKA3AHUA K BBIIIO/THEHUIO ITPAKTUYECKOI'O 3AHATUSA Ne 17

PeuwseHue 3a0au Ha HaxodxcdeHue no mabAuyHo 3adanHoii pynkyuu (npu =2 ), ¢ynkyuu, 3adaHHoii
aHaaumuvecKku
LJesb paGombl: HAYyUYNUTHCS IPUMEHSTH METO/IbI TTPUOIKEHHOTO AUQhepeHITMPOBaHUS.
O6opyodosaHue: VHCTPYKTHUBHbIE KAPTOUKU, TETPA/[b C JIEKIUSIMHU.
Xop paboTsl
OdopMUTh BHITIONTHEHHE TIPAKTUYeCKOM paboTel: 1) BapuaHT, 2) 1jesib paboThl, 3) HOMep, YC/IOBHe 3alauul U
eé peleHue

IIpakmuueckue 3adaHus
1-5. CocraBuTh TabnMily KOHEUHBIX pa3HOCTel (GYHKLUMM, 3aJaHHBIX aHAJIMTHUUECKH, OT HaudaJTbHOTO
3HaueHus X, 0 KOHEUHOT' 0 X,, TPUHSB IIar paBHbIM h:

Ne 3ajaHust ¢yHkyusn X, h
1 y=x"-x"+6x-8 0 1
2 y=5x>-8x+4 0 2
3 y=x*-2x’+10 0 0,2
4 y=2x"-8x+20 0,5 0,5
5 y:x4-2x2+1 0 0,5

6-10. BeiunciiTh 3HaueHWs TMepBOM M BTOPOW MPOU3BOAHON (DYHKIIMM B TOUKe X,;, METO/OM UMC/IEHHOTO
middepeHLiMpoBaHysi. BelurcieHUs: BeCTH C YeThIpbMsl 3HAKaMU T10C/Ie 3arsTOoM:

x |1 2 |3 4 |5 6 7 8 9

vy |8 6 [10 |26[60 | 118|206 | 330|496

x |1 2 |3 4 5 6 7 8 9
y (-2 | 15|58 | 139|270 |46 | 730 | 1083 | 1534

3
x |1 2 |3 4 5 6 7 8 9
y|-1,5]16 |70,5|18 |362,5|63 |1018,5| 152 |2182,5
0 6 8
x |1 2 |3 4 |5 6 7 8 9
y |55118]40,5]76|127,5]198 | 290,5 | 408 | 553,5

b
—_
No
w
N
(@) ]
D
~
oo
(o]

<
~
N
NS

63 | 13625543 | 679 | 1008 | 1431




METONYECKUE YKA3AHUS K BBITIOJTHEHURO ITPAKTUYECKOTI'O 3AHATHUSA Ne 18
Hccnedosanue ceoticme pyHKyuu 015 onpedeneHus 3¢p¢pekmueHocmu naaHUpo8aHusi mexHUYeCcKoz20
YuK/1d 3Kcn/ayamayuu 3/1eKmpocHabiceHusl Ha Jces1e3HO00POHCHOM mpaHcnopme.

Ifesb paGombl: HAyUYNUTHCS IPUMEHSITH METO/IbI TPUOTKEHHOTO AUQhepeHITMPOBaHUS.
O6opyodosaHue: VHCTPYKTHBHbIE KAPTOUKHU, TETPA/[b C JIEKIUSIMHU.
Xop pabdoTsI
OdopMUTh BBITIOJTHEHHE TIPAKTHUUECKOH paboThl: 1) BapuaHT, 2) e/l paboThl, 3) HOMep, YC/I0BHe 3aiaud U
eé pelieHue

ITpakmuueckue 3ad0aHus
1-5. HaiiTu 3HaueHus TIepBOi ¥ BTOPOM TTPOM3BOAHBIX (DYHKIMH, 3a/JaHHON TabJIMYHO, B TOUKaX X =da+bn:

1 x=2,4+0,05n X 2,4 2,6 2,8 3,0 3,2
n=1 ylx]| 3,526 3,782 3,945 4,043 4,104
2 x=4,5-0,06n X 3,6 3,8 4,0 4,2 4,4
n=>5 ylx] 4,222 4,331 4,507 4,775 5,159
3 x=1,6+0,08n X 1,5 2,0 2,5 3,0 3,5
n=2 ylx] 10,517 10,193 9.807 8,387 8,637
4 x=2,4+0,05n X 2,4 2,& 2,8 3,0 3,2
n=3 ylx] 3,526 3,782 3,945 4,043 4104
5 x=4,5-0,06n X 3,6 3,8 4,0 4,2 4,4
n=7 ylx] 1,222 1,331 4,507 4,775 5,159
6-10. TTocTpouTh TabsuIy pa3HocTel GyHKUMU Y = f (x), 3aJJaHHOM TabJIMYHO:
6 X 1 2 3 4 5 6 7
y 7,5 2 -3,5 -6 -2,5 10 34,5
7 X 1 2 3 4 5 6 7
y -3,9 -0,2 6,7 17,4 32,5 52,6 78,3
8 X 1 2 3 4 5 6 7
y -3,9 -3,2 -3,3 2,4 12,5 21,6 48,3
9 X 1 2 3 4 5 6 7
y 6 16 36 72 130 216 336
1 X 1 2 3 4 5 6 7
0 y -3 -6 -3 12 45 102 189







METONYECKHUE YKA3AHUSA K BBITIO/ITHEHUIO ITPAKTUYECKOT'O 3AHATHSA Ne 19
OnpedesieHue Ko/iUYecmeda 3/1eKimpo3Hepauu, 3ampayeHHOl Ha Msi2y N0e3008 @ 3agUCUMOCTU 0m N/1aHd
u npoghuna nymu c ucnosib3oeaHuem memooa Jiliepa, pewieHue 00bIKHOBEHHbIX OughghepeHyuabHBIX
ypaeHeHutl.

IJeab paGomsi: hopMrpoBaHWe TIPAaKTUUECKUX HABBIKOB pellleHHsi OOBIKHOBEHHBIX [JuddepeHIualIbHbIX

ypaBHEHHH MeTOZ0M Jitsiepa.
O6opyodosaHue: VTHCTPYKTHBHbIE KAPTOUKHU, TETPA/[b C JIEKIUSIMHU.
Xop pabdoTsl
OdopMHUTh BBITIOJIHEHHE TIPAKTHUECKOH paboThl: 1) BapuaHT, 2) ek paboTel, 3) HOMep, YC/IOBHe 3a[aud U
eé pelieHue

ITpakmuueckue 3ad0aHus
WUcrnonb3yst Metop Oiilepa C yTOUHEHHEM, COCTaBUTh TabiuIly TPUOMMKEHHBIX 3HaYeHWH WHTerpasa

nuddepeHranbHOrO ypaBHeHust Y =flx, y ), YZIOBJIETBOPSIIOILIETO Haua/JbHbIM yCIOBUSIM Y (XO):y 0 Ha

OTpe3Ke a, b C II1aroMm h = 0’1 . Bce BrIuricieHus1 BeCTH C YEeTbIPDbMA AeCATUYHBIMH 3HAKaMMU.

eapuanm | y'=f|x, y| y(xo):yo ;b
1 y':x+cosﬁ y(1)8):2,6 [1,8, 2,8}
2 y | ylL6l=46 [[16;26]

’:X+COS_
Y 3

3 ' y |ylo6=08 |[06;16]
=X+C0S——
Y 10
4 , vy |yl05=06 [[05;15)
=Xx+cos—= \
Y 7
5 y |yl7l=53 [[17;27]

'=x+cos<
Y n

Kontposmpyemsie komnetenumu: OK 01, OK 02, TIK 1.2, TIK 2.2, TIK 2.3, IIK 3.1, ITK 3.2

KpuTepuu OLeHKH MPAKTHYECKHUX 3aHATHI:

Pe3ynbTaToM paboThI MO0 KaKAOMY TMPAKTUUECKOMY 3aHSTHIO SIB/IsIeTCs odopmiieHue
oTueTta U ero 3amfura. OIeHKY 3a MPAaKTHUECKOe 3aHsATHE TIPero/iaBaTe/b BBICTABIISET TOC/IE
3aIlUThI OTUeTa.

[TpakTHUeCcKKe 3aHSATHS OLIEHUBAIOTCS T10 TIATHOA/IEHOM IIKase:

«5» 0a/I/IOB BBICTABJ/ISAETCS 00y4aroIeMyCsl, eC/TH:

— paboTa BBIMO/IHEHA TMOJHOCTBIO W TPABW/IBHO; pPaboTa BBLIMTOJHEHA CaMOCTOSITENTBHO;
pabora czlaHa C cOO/FOIEHHEM BCeX CPOKOB; COO/IO/IEHBI BCe TIpaBWIa OGOPMJIEHHS OTUeTa;
C/ieJIaHbI TIPABUJIbHbIE BHIBOIBI;

— BO BpeMs 3allUTbl OOYYarOIUHCS TPAaBU/ILHO TMOHHUMAaeT CYIIHOCTh BOIMpPOCA, [aeT
TOYHOE OTpe/ie/ieHHe W UCTONKOBAHME OCHOBHBLIX TMOHSATHMH, CTPOUT OTBET IO COOCTBEHHOMY
TUIaHy, COMPOBOXKJAeT OTBET MPUMePAMH, YMeeT ITPUMEeHUTh 3HAHUSI B HOBOW CUTYalldH, MOXKET
YCTaHOBHUTDH CBSI3b MEXK/Y HM3y4aeMbIM M paHEee M3yueHHBIM MaTepUasioM U3 Kypca, a TakkKe C
MaTepraioM, YCBO@HHBIM TIPH U3YUeHHUHU IPYTUX AUCLUITIVH,;

«4» Da/1a BBICTAB/IAETCSA 00yUYaroieMycsl, eC/Iu:

— paboTa BBITIO/IHEHA MTPABU/IBHO C YUeTOM 2-3 HeCyI[eCTBEeHHBIX OIIMOO0K MCIIPaBI€HHbIX
CaMOCTOSITe/TLHO 110 TpeOOBaHUIO Tpero/iaBaresisi; paboTta cZiaHa B CPOK (/10O C OMo3jaHrieM Ha
JIBA-TPH 3aHATHS), €CTh HEKOTOPbIe HeI0UeThl B 0hOPM/IEHUH OTUETa;



— BO BpeMms 3alUThl OOyYaroIIWNCS TPaBUIBHO IMOHMMaeT CYL[HOCTh BOMPOCA, [jaeT
TOUHOE OTIpe/ie/ieHre W WCTOJIKOBaHHWE OCHOBHBIX MMOHSTUM, HO OTBET JlaH 0e3 WCIO/Ib30BaHUsS
COOCTBEHHOI'O TJlaHA, HOBBIX TPUMEpPOB, 0e3 TMpUMeHEHHWs 3HaHW{ B HOBOM cUTyarud, 0e3
WCTIOTb30BaHUSl CBsi3el C paHee W3yUeHHBbIM MaTepUa/ioM U MaTepuajioM, YCBOEHHBIM IIPH
W3yUeHUU APYTUX AUCLUTUINH;

«3» 6a/Iy1a BBICTAB/IsACTCS 00y4aroIeMycs, eC/Iu:

— paboTta BbITIOJHEHA TIPaBUIBLHO He MeHee UYeM Ha TIOJIOBUHY WM [OIylijeHa
CyliecTBeHHast o1MbKa, HO 00yJaroIUiCs BiazieeT 00si3aTe/TbHBIMKM 3HAaHUSIMA U YMEHHUSIMU T10
TIpoBepsieMoii TeMe; 00yuaroIIyicsi MHOTOKpPaTHO oOpalljaeTcsi 3a MOMOIIBbI0 TIperoJjaBarteris;
paboTa caaHa c omo3zaHveM 0Oojiee TpexX 3aHSATHIA; B OOPM/IEHHMM OTUeTa eCThb OTKJIOHeHHUS U
HECOOTBETCTBUS TPe/bsIB/IsIeMbIM TPeOOBaHUSIM;

— BO BpeMsI 3all[UThI 00yYarOI[UICs TPaBUIHLHO TIOHUMAeT CYIITHOCTh BOIIPOCA, HO B OTBETE
WMeITCsl OT/ie/IbHbIe TIP00esibl B yCBOEHUH BOTIPOCOB KYpCa;

«2» 6a/Iy1Ia BBICTAB/IsACTCS 00y4aroImeMycs, eC/Iu:

— BBINOJIHEHO MeHbIIle TOJIOBUHBI TIPeJJIOKeHHBIX 3aZlaHWH, AOMyIleHbl ABe (4 Oosee)
CyIlleCTBEHHbIE OIIMOKM B XOzie pabOThl, TOKa3aBIiMe, 4YTO OOYyYaroImUHACS He BajeeT
00s13aTe/IbHBIMU 3HAHUSIMA U YMEHUSIMM 110 JIaHHOW TeMe B IOJIHOM o0beme, 0OydaroIuiics
BBITIONIHSIET paboTy C TMOMOIIBIO TIperosiaBaress; paboTa ¢aHa C HAapyIIeHHMeM BCEeX CPOKOB;
MMeeTCsi MHOT'O HapyllleHUM rpaBus 0(OpMJIeHHsI.

B ngaHHOM cilyuae oOyuaromuiicst He IOMyCKaeTcs K 3amuTe otyeta. Pabora 0/mKkHa ObITH
WCTIpaB/ieHa C yueToM He[OCTaTKOB.

— TIPM 3allUTe OTYeTa OOYYarOIUICS He MOXKeT OTBETUTh HU Ha OZIMH W3 MOCTaBJIEHHBIX
BOTIPOCOB.

B nanHOM cityuae oOyuatromuiics OyZieT JOMyIeH K TOBTOPHOM 3all{UTe OTYeTa TOIbKO
Toc/e JIMKBUJALIMK TIpo0esioB B 3HAaHUM Yy4yeOHOro Marepuana I0 TeMe TPaKTUUecKoro
3aHSITHS.



Tembl co00IeHUI (JOK/Ia/J0B) MPUKJ/IAJHOT0 XapaKTepa

1. VicTopust cTaHOB/IEHWS TEOPHUU UCCIeJOBAHUS ONepalui KaK HayKH.

2. Teopus pacrivcaHus.

3. MeToAp!l y1aHUPOBaHUS.

4. IlpumeHeHve  TeopuM  HWCC/IENOBaHUS  OMepalviid  TpPUA  pPelleHuUn
npodecCHOHAMBHBIX 337lad B 061acT (hOPMUPOBAHUS T@XHOJIOTHYECKOTO IUKIIa
SKCTUTyaTallU MallliH U 00Opy/0oBaHWUS Ha TpaHCIopTe (ympaB/ieHHe
VH(PACTPYKTYypaMU Ha >KeJIe3HOJA0POXXHOM TPAHCIIOPTE).

5. CTpyKTypa 1 B3auMO/IeliCTBYe Pa3/IMYHbIX BU/OB TPAHCIIOPTA.

6. IlpuMeHeHMe CHCTeM OL|eHKM HAJe@KHOCTU U 0Oe30MmacHOCTH paboT Ha
)KeJ1e3HOJOPO’KHOM TPaHCIIopTe.

Kontposvpyemsbie komnetenuuu OK 01, OK 02, TIK 1.2, TIK 2.2, T1K 2.3, TIK 3.1,
IIK 3.2

Kputepun onieHKH CO00IeHUH (JOK/Ia/[0B):

1. YeTKOCTb TTOCTAaHOBKH 11e/T (max 3 Oasia):

1.1. Het ueny;

1.2. uenb HeUeTKasi;

1.3. 1enb ueTKO 0O03HaUEeHa.

2. KauectBO fgoKnaza (max 5 6a/iioB):

2.1. IOK/IaJU¥K 3aUUThIBaET;

2.2. IOKNIaIuMK pacCcKa3bIBaeT, HO He 0OBSICHSIET CYyTh paboThI;
2.3. 4YeTKO BbICTPOEH [IOK/af;

2.4. pokiaz COrpoBOXKAaeTCs UUIHOCTPAaTUBHBIM MaTeprasioMm;
2.5. joK1az TIporM3BOAUT BbIAAtOIeecs BIieuaTieHue.

3. YUeTKOCTb BBIBO/IOB, 00001[aromyx AoK1a/ (max 3 6ana):
3.1. BbIBOJbI UMEIOTCSI, HO OHU He [I0Ka3aHbl;

3.2. BBIBO/IbI HE UETKUE;

3.3. BBIBO/IbI TIOJTHOCTBIO XapaKTepU3yIoT paboTy.

4. KauecTBO OTBETOB Ha BOTIPOCHI (max 3 Hasa):

4.1. 1OK/IaJUMK He MOXKeT UeTKO OTBETUTh Ha BOTPOCHI;

4.2. He MOXKeT OTBETUTDb Ha OOMBIIMHCTBO BOITPOCOB;

4.3. oTBeuaeT Ha OOJBIIMHCTBO BOIIPOCOB.

5. YMeHue Jiep>KaThCs repe; ayautopuyeii (max 3 6asa)

OLIEHKA:

«5»-17- 14 6annos,
«4» - 13-9 6asos,
«3» — 8-5 basos,
«2» — MeHee 5 6a1oB



PYBEXHBI KOHTPOJIb

TECT Nel
no Teme 1.1. IlnddepenniuanbHoe ¥ HHTerpaibHOE MCUMC/IEHUE

HNanHast pabota MokeT OBITH MCIIO/Ib30BaHA HA JTarie MOBTOPEHUS U KOHTPOJIS

3HaHMM. Pa3paboTraHo 2 BapuaHTa 3a/jaHui. Bce BapuaHThI pabOThI paBHOL|EHHBI.
Pabota paccuntaHa Ha 20 MUHYT.

KonTpompyemsie komnereHiuu: OK 01, OK 02, T1IK 3.1, TIK 3.2
Kpurepuu onieHKU:

«5» - MpaBU/IBHO BbINO/AHEeHO 9 — 10 3asaHuy;

«4» - IpaBU/IBHO BBITNOHEHO 7 — 8 3a/jaHu;

«3» - paBUJILHO BBITIOJIHEHO 5 — 6 3alaHUM;

«2» - TIpaBWIbHO BBITIOJIHEHO MeHee 5 3a/jJaHUM.
BapwuanT 1

HHcmpykyus no 8binoHeHuo 3a0aHuli: 8bibepume 00Hy OYyK8y, COOmeemcmeayoufyio
npasu/bHOMY 8apuaHmy omeema u 3anuwiume ee 8 61aHK 0M8emos.

1. YKaXuTe NPOMEXYTOK, Ha KOTOPOM QYHKLWs y =5 x>-4 x -7 TOIBbKO BO3pacTaer.

A B C D
(=1+oo) (L12) (—6;0] [0; +00)
_1 39
2. YKaXnTe IPOMEXKYTOK, Ha KOTOpOM (pyHKLUS Y = 5 X - E x +8x-3 yObIBaeT.
A B C D
(—es1] [1,8] [1;+e0) [0;8]
3. Ha pucyHke n3o6paxeH rpaduk pyHkupm y = f (X ) CKO/bKO TOYeK MUHUMYMa UMeeT YHKLUA?
ENEEEER A B C D
14 | - - -
a[' A ] .L_t.: 1Y ¢ 4 5 2 1
&
<4
s
4. Haiiaure TOUKY MakcuMyma QyHKLpH y =- 3 x°+12x-5.
A B C D
—4 ) 4 2
5. CKOJIbKO KPUTHUECKUX TOUEK UMeeT (DYHKIIHS y= 2 x3 + x2 -2x+5?
A B C D
2 1 4 3
6. Ha prcyHke n3o6pakeH rpaduk dyHkipn y =f ' (X ) Haiizure Touky MakcumyMa dyHkiun y = f (x )
v A B C D
|~
/,
! \
o 11N Ic 1 3 2 -2
4
3 2
7. Halifre TOUKY MUHUMYMa QYHKLIUH Y = 2—X - 3—X -2x+1 £
3 2 24
A | B | C D




| -2 | —0,5 | 0,5 | 2
8. Touka @ sB/IsIeTCA TOUKOH Meperrba JAHHOM KPMBOH Y = f ( X ) eCJu.
A B C D E
fla]=0 flal=0 fla]<0 flal=0 fla]>0

9. K rpaduxy dynkumu f ( x) =x*+x+1 B Touke c abcypccoii X =1 npoBejeHa KacatenbHast. Haiizire abcipccy
TOUKH MEPeCceueHus KacaTeabHOH ¢ 0cbio OX.

A B C D
0 1 1 1
2 3 2

10. Ha pucyHKe n3o6paxxeH rpavk npousBogHoit dyskimn y = f '(x), 3a7laHHOM Ha MPOMEXKYTKe (- 6; 7).
OripejienTe KONIMYECTBO TOUEK MUHMMYyMa QyHKLuK Y = f [x)

A B C D

Bapuant 2
HHcmpykyus no 8binosHeHuo 3adaHuli: 8blbepume 0OHy 6yK8y, COOmeemcmeayouyio
npasuibHOMy eapuaHmy omeema u 3anuiuume ee 8 61aHK 0meenos.
1. YKaxuTe NpOMeXyTOK, Ha KOTOPOM (PyHKLUA y =5 x*-4 x -7 ToOBKO yOBbIBaer.

A B C D
(—1+00) (1,12) (—6;0] [0;+c0)
139 >
2. YKa)kuTe MPOMeXXYTOK, Ha KOTOPOM (QDyHKIUST Y = 3 X - 5 X" +8x -3 Bospacraer.
A B C D
(—oo;1] [1;8] [ +eo) [-8;-1]
3. Ha pucyHke m306paxeH rpaduk dyHkmu y = f (X) CKOJIbKO TOUEK MUHUMYyMa UMeeT (QYHKIUS?
V:f(x)lgyr A B C D
LIRE ER) W _i_ 5 3 P) 1
=3 {
s

4. Haligute TOUKy MakcuMyma QyHKIMM y =3 x’+18x-9.
A B C D
-3 -2 3

5. CKOJIBKO KPUTHUECKUX TOUeK uMeeT QYHKIUS Y = X +—?
X

A B C D
2 1 4 3
6. Ha pucytke m3obpaxen rpaduk dyHkimu y = f '(x). Haiigute Touky munumyma yskuuu y = f (x)
¥ A B C D
L~
7,
! \

0l 1 N e 1 3 -4 -2




y _2x° 3x° 11
7. HaligyTte TOUKY MakCMMyMa (DyHKL[UU Y = =5 o 2x+1 2"
A B C D
) -0,5 0,5 2

8. Ec/m rpu mepexo/ie uepes TOUKy X, BTOpast MPOM3BOAHAs f | X | MEHseT 3HaK, To TouKa X,
Ha3bIBAeTCs:

A B C D

TOYKOW MUHUMYMa TOYKOW MaKCUMyMa TOUKOH meperuba TOYKOW SKCTpEMyMa

9. K rpaduky pyHkumu f (x) =x’+x+1 B Touke c abciccoit X =1 mpoBeseHa kacatenbHas. Haiigure
abcupccy Touku rpaduka KacaTebHOM, OpAAMHAaTa KOTOpoii paBHa 31.

A B C D

7 9 10 8

10. Ha pucyHKe n306paxkeH rpadyk Npor3BoHOM GyHKLmH y = f "(x), 3aJlaHHOM Ha IIPOMEXKYTKe -5; 8
. OnpezieniTe KOJIMYECTBO TOUEK MaKCUMyMa QYHKLMH Y = f (x)

A B C D
3 4 5 9
KJTHOUY:
Bapuant 1 2 3 4 5 6 7 8 9 10
1 C B A D A B D D A C
2 B D B A D D B C D A
TECT Ne2

no Teme 1.3. Paabi
HNanHast pabota MoKeT OBITH HWCII0/Ib30BaHA Ha 3Tarie TOBTOPEHWS U KOHTPOJIS
3HaHuM. Pa3paboraHo 2 BapuaHTa 3afiaHuii. Bce BapuaHThbl pab0ThI paBHOL|EHHBI.
Pabora paccuntaHa Ha 15 MUHYT.

KonTpompyemsie komrniereHuuu OK 01, OK 02, TIK 1.2, TIK 2.2, 1K 2.3, TIK 3.1,
IIK 3.2

KpuTepum onjeHKu:

«5» - IIPaBUJILHO BBITO/HEHO 6 3a/jaHuij;
«4» - TIpaBUJILHO BBITO/IHEHO 5 3a/jaHuij;
«3» - IPaBUJILHO BBITNO/IHEHO 3-4 3a/laHU;

«2» - TIPAaBUJIBHO BBITIO/THEHO MeHee 3 3a/jaHuM.
Bapuanr 1
HHcmpykyus no 8binosHeHuo 3a0aHuli: 8blbepume 0OHy 6yK8y, COOmMeemcmayouyio
npasu/bHOMy 8apuaHmy omeema u 3anuwiume ee 8 61aHK 0Meemoa.
1. Kakasi W3 miepeuncieHHBIX HwkKe (opmyn siBaseTcs ¢GoOpMy/nod n-20 ujaeHa psija:

NP S S
2 4 8
A b B I
1 -1 -1 -1
Cl - = = =
n 2n-1 an 2n an 2n-1 Gn 2n 1




2. YKa3aTb yemMy paBHa CyMMa psifia

2

+l+l+...+i+...:

4 8 2"

A

1
9

N ||t

3. Eui mipu MccejoBaHUM psijjla Ha CXOMMOCTD T0 TIpu3HaKy /lamambepa ycTaHOBJIEHO, UTO

a
l. n+l _
m __2, TO 3TO O3HAUAdEeT, UTO.

n- oo Cln

A

b

B

r

Pl CXOAUTCS

PSIZl pacXouTCA

PSIA, MOJKeT, KaK CXOJUThCS, TaK U
PacxoJUThCs

BOIIPOC O CXOAWUMOCTH OCTAETCHA OTKPBITHIM

4. IlycTh maH uucaoBou psif, d,+d,+=+a,+ = c nonoKuTenbHbIMU usieHaMu. Eciyi oTHOLeHue

an+ o . an+
a_l MMeeT KOHEUHBIH Tpejes, TO ecTh lim a—1=k, v npu k<1 — psag cxoautcsi, a pu k>1 —
n n — oo n
psifi, TO 3TO €CTh IIPU3HAK CXOJUMOCTH:
A b B r
IManambepa Kowmn CpaBHeHMSI HE0OXOJUMBbIH
5. YKa3aTh yeMy paBHa yacTHUHas Ccymma S, psia 1-2+4 -8+ :
A b B r
5 5
= -5 -— 5
8 8

6. Kakoe 13 niepeunc/ieHHbIX HWXKe YTBEPKAEHUM SIB/ISIeTCSl BEPHBIM :

y y - 1
0000111eHHBIN TApMOHUYECKUH Psi]T E > cxopres ripu p<1
n=11

0000111eHHBIV TADMOHUUECKUH PSifi Z —, bacxogurcsi mpu p>1
n=1 1

n

0000111eHHBIN TApMOHUYECKUH Psi]T Z — CXOIUTCs Ipu p=1

=1 N

0000111eHHBIV TADMOHUUECKUH Psifi Z ip pacxoautcs ipu p<1
n=11

Bapuanr 2

HHcmpykyus no ebinoaHeHuro 3a0aHuli: 8bibepume 00Hy GyK8y, coomeemcmayouyio
npasuibHOMy eapuaHmy omeema u 3anuiuume ee 8 61aHK 0meemos.

Bapuaum Ne2
1. Kakas u3 TIiepeuucieHHbIX HWKe (opmyn siBiseTcs GopMysiold n-20 ujieHa psija:
-1-2-4-8-w
A b B I
a,=[-1"-2"" a,=-2" a,=-2" a,=[-1]-2""
1.1, 1 1
2. YKa3aTh ueMy paBHa CymMMa psijia 3 + 9 + 57 et 3 o
A b B I
1 1 1 5
9 2




3. Eun nipu uMccnejoBaHUM psijjla Ha CXOMMOCTD TI0 TIpu3HaKy /lamambepa ycTaHOBJIEHO, UTO

. an +1 _
lim =0, To 3TO 03HAuaeT, UTO:

n-o n

A

b

B

r

P, CXOAUTCS

P, pacXoguTCA

P MOXeT, KakK CXOAUTbCA, TaK U

PacxoUTbCs

BOIIPOC O CXOAUMOCTH OCTAeTCA OTKPBITHIM

[e's) . +
5. YKasaTrb yeMy paBeH ITAThIM WIeH psifia Z -1 L - 1 :
n=1
A b B r
S S 6 6
6 6 5 5

4. IlycTb fmaH 4nicIoBOM psf d; +d, = +a,+ ¢ nonoxurenbHbIMUA WieHaMu. Eciu nmeet mecto

KOHeuHbIl Mpe/ies, TO eCThb lim @, 0, TO CXO/IMMOCTB PsiZia MOXKHO OTIpe/le/IUTh 110 NPU3HaKY:

n — oo

A

b

B

r

Ianambepa

Komm

He00X0UMBbIi

CpaBHeHUsI

6. Kakoe 13 riepeunc/ieHHbIX HUXKe YTBEPKAEHUM sIB/ISIeTCSl BEPHBIM :

n=1

0000I11IeHHBIY TADMOHUUECKUH PSifi z ip CXO/IUTCS TIpH p > 1

y y - 1
000011IeHHBIY TADMOHUUECKUH PSifi E —, pacxopurcst pu p>1
n=1 1

00
000011IeHHBIN TADMOHUUECKUH PSifi Z — cxoputes pu p=1
n=11

y y - 1
000011IeHHBIN TADMOHUUECKHUH PSifI E > pacxopurcs ipu p<1
n=1 1

KJIFOY:
Bapwuan 1 2 3 4 5 6
T
1 A B b A b r
2 r b A B r A
TECT Ne3

no teme 2.2. OcHoBbI Teopuu rpagoB
HNanHasi pabota MOXKeT ObITh WCIIONb30BaHA Ha JTarie TMOBTOPEHHSI U KOHTPOJIS
3HaHul. Pa3paboTaHo 2 BapuaHTa 3a/iaHuii. Bce BapyuaHThl paboThl PABHOL|@HHBI.
Pabota paccurtaHa Ha 15 MUHYT.

Kontposvpyemsie komriereHumu OK 01, OK 02, TIK 1.2, TIK 2.2, TIK 2.3, I1IK 3.1,
IIK 3.2

Kputepuu onjeHKu:

«5» - MPaBUJIBHO BBIMOJIHEHO 9 — 10 3aaHn;

«4» - TIPaBUJIBHO BBITIOJIHEHO 7 — 8 3a7iaHnij;

«3» - TIPaBU/IBHO BBITIO/IHEHO 5 — 6 3alaHui;

«2» - TIPAaBUJIBHO BBITIOJTHEHO MeHee 5 3a/jaHuM.
Bapuanr 1



HHcmpyKkyus no ebinoaHeHuro 3a0aHuli: 8bibepume 00Hy GyK8y, coomeemcmayouyio
npasuibHOMy eapudaHmy omeema u 3anuiuume ee 8 61aHK 0Meemos.

1. Ha pucyHke n300pakeH:

A a A B C D
&F TIOJIHBIN rpad HETIOTHBI rpag una HYJIeBOU
5 rpad «JleEpEBO»
B
2. TTonHbli rpad MMeeT 7 BepIIHH, TO KOJUUECTBO pedep Oy1eT paBHO:
A B C D
14 7 21 42
3. Kakue 13 yKa3aHHbIX B rpade Ha pUCYHKe MapLIPYTOB SIBJISIIOTCS MyTeM?
2 A B C D
A
B
@ ABTI' ABI'B ABIIAB ABBA/l
D
-
4. Kakre U3 yKa3aHHbIX L[MKJIOB SIBJISKOTCS MPOCTHIMU?
B A B C D
A
B
@ ABT'A ABBI'FA BBAI'B OBAT'B/I
D
.
5. XpomaTuueckoe unc/io rpacda Ha PUCYHKe PaBHO:
A B C D
2 6 4 3

6. CKo/IbKO pebep HY>KHO MPOBECTH UTOOBI JOCTPOUTH Tpad, 1300pa’keHHBIM Ha PUCYHKE 710

[10JIHOr0?

A

B

C

D

B
A
B
D
r

7. Ons Toro, utoObl rpad 06/1azan 3HIepOBLIM IIUKIOM, He00XO0AUMO U AOCTATOUHO, UTOOBI:

A

B

C

D

CTerleHr BCeX BePUIH
ObI/TM HEUeTHLIMU

CTeTeHUd POBHO /IBYX
BEpIIWH ObUTH YeTHBIMU

CTereH BCeX BepIIMH
OB YeTHBIMU

CTeIeH! POBHO JIBYX
BEPIIUH ObUTH

HeyeTHbIMU
8. KosmmuecTBo pebep MHIMEHTHBIX BepIivHe d, ...
A B C D
2 1 3 4




9. Vcnonb3yst pUCyHOK MpebIAyLel 3a/jJauM, YKa)KUTe CKOJIBKO CYIIeCTBYeT IyTel 13 BepILUHHbI

B B Bepuivny D.

B A B C D
A
B
@ 4 5 2 3
D
.
10. Kak Ha3biBaeTcs rpada n3o0paKeHHbIM Ha pUCYHKe?
A B C D
A
He
. rpa¢ tuna .
TIOJTHBIN OpHEHTUPOBAHHbI OpHEeHTUPOBaHHbIN
i «1epeBO»
Bapuanr 2

HMHcmpykyus no ebinosHeHuro 3a0aHuli: 8bibepume 00Hy OyKg8y, coomeemcmeayoujyo
NpasuibHOMy 8apudaHmy omeema u 3anuwiume ee 8 61aHK 0meemoe

1. Ha pucyHKe un3o0pakeH:

A B C D
TIOJTHBIN HETOJTHBIN rpa¢ tumna .
HYJIeBOU
rpag rpad «JlepeBo»
2. TTonHbli rpad uMeeT 9 BepIIKH, TO KOJMUECTBO pedep Oy/1eT paBHO:
A B C D
18 72 9 36
3. Kakue 13 yKa3aHHbIX B rpafye Ha pUCyHKe MapLIPYTOB SIBJISIFOTCS ITyTEM?
B A B C D
A
E!
@ ABI'Bb ABI'B ABIAT ABB
D
.
4. Kakyve U3 yKa3aHHbIX L[MKJIOB SIBJISKOTCS MPOCTHIMU?
B A B C D
A
B
@ ABI'IBA ABBI'BA BBAI'B OBAT'B/
D
.

5. XpomMaTuueckoe 4uc/io rpaa Ha pUCyHKe paBHO:




<]

>

6. Ckonbko pebep HY>KHO MPOBECTH, UYTOObI JOCTPOUTH rpad), n300pakeHHbIN Ha PUCYHKE, 10

TI0JIHOr0?
4 T A B C D
A 3 10 6 12
b
B
7. Mynbturpacdom HasbiBaeTcs rpad, B KOTOPOM ...
A B C D

UMeIOTCsl pébpa XoTs Obl
JBYyX U3 TPEX

HeT KpaTHbIe pébpa 1 HeT

eCTb KpaTHbIe pEbpa 1

MOYXHO 0DOUTH BCe
BepLUKHbI ¥ IIPYU 3TOM

Pa3HOBUHOCTel (3BeHbS, reTesib HeT TeTe/ib TIPOKTH OHO pebpo
JIyTH, TIeTIN) TOJIBKO OJ{VH pa3
8. KosmuecTBOo pebep UHIM/IEHTHBIX BepIUHE d; ...
A B C D
3 1 2 4

9. Vcnionb3yst pUCYHOK NpeAblAyliel 3a/lauy, YKaKUTe CKOJIbKO CYLeCTBYeT IyTel U3 BepILHbI

A B BepuHy D.

B A B C D
A
B
3 5 2 4
D
-
10. /IBa pebpa, y KOTOPBIX ecThb 00111asi BepIIIMHA, Ha3bIBAIOTCS. ..
A B C D
pébpamu CMeKHBIMU KpaTHbIMU Jyramu
KJTHOUY:
Bapuaurt 1 2 3 4 5 6 7 9 10
1 B C A A, C D B C A D
2 C D G D C B D C D B
TECT N4

no Teme 3.1. BeposaTHOCTB. TeopeMbl C/10)keHHsI U YMHO)KeHHsI BePOATHOCTeH




HNanHasi pabota MokeT ObITh MCII0/Ib30BaHA HA JTare MOBTOPEHUSI U KOHTPOJIs
3HaHuM. Pa3zpaboTtaHo 2 BapuaHTa 3a/jaHuii. Bce BapraHTbI pab0Thl PABHOIIEHHBI.
Pabora paccuntana Ha 15 MUHYT.

Kontponvpyemsbie komrierenuu OK 01, OK 02, T1K 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
IIK 3.2

Kpurepuu onjeHKH:
«5» - TIpPaBU/IBHO BbINTOHEeHO 9 — 10 3aaHuii;
«4» - TIPAaBUJIBHO BBITIOIHEHO 7 — 8 3a/laHuij;
«3» - TIPAaBUJIBHO BBITIOIHEHO 5 — 6 3a/laHuij;
«2» - TIPAaBUJIBHO BBITIOJTHEHO MeHee 5 3a/laHuM.
Bapuanr 1
HHcmpykyus no ébinosHeHuro 3a0aHuli: 8bibepume 00Hy OyK8y, coomeemcmeayoujyto
npasujibHOMY edpudHmy omeemad u sanuwume ee 6 6/1aHK omeemos.
1. bpocunu urpasbHyr0 KOCTb. KakoBa BepOSITHOCTb, UTO BbINA/eT YeTHOE YHC/I0 OUKOB:

A B C D
2 1 5)
0.5 3 3 6

2. B smuike 20 cTaHJapTHBIX fleTasiel U 7 OpakOBaHHBIX. Beitamymm Tpu getaau. CoObitre A —
1-as metanb OpakoBaHHas, A, — 2-as ZieTanb OpakoBaHHasi, Az — 3-bs JleTa/b OpakOBaHHasl.
3amucatb cobbiTHe: B — Bce fetanmu OpakOBaHHbBIE:

A B C D

B=A, A, A, B=AtA,+A; |B=A"A; Ay | B=A"A,A+A Ay AT A Ay Ay

3. Ilycts B — smekTpuueckass cxema paboraer, A; — paboraer i—biii 610k cxemsr (i=1,2,3).
3anucath coObITHe: 3/1eKTpUdecKast cxema paboTaeT, ec pabortaeT XoTs 6bI 0uH 6GJI0K:

A B C D

B=A;"A;"A; | B=A+A+A, B=A,-A, A, B=A;"A,; A+ A Ay Ayt A A, Ay

) HeTy II 150)05! . KakoBa BeposiTHOCTL TOrO, UT J1” BBITIAZIET )
4. Mone onbpoc 3 pasa. KakoBa BeposiTHOC oro, uto “open” azeT 3 pasa

A B C D
3 1 7 1
8 2 8 8
5. B squke 25 1iapoB, u3 HUX 10 6esbix, 7 roay0bIX, 3 KenThiX, 5 ciHUX. HaliTH BepoSITHOCTh
TOT0, UTO Hay/]auy BBIHYTHIN I1ap OesIbIi.
A B C D
7 3
25 04 0.2 25
6. BeIOpaTh MpaBU/IbHBINA OTBET: P(A+A) =?
A B C D
0 1-P(A] 1 P|A|+P(B|-P(A-B|
| 1 2
7. Haittu P|A-BJ, eciu P(A)=§, P(B)ZE U coObITUA A U B He3aBUCHMbBIe
A B C D
1 2
0,06 6 0,1 15
8. Haiitu P(Z), ecm P(A)=O,2:
A B C D
0,5 0,8 0,2 0,6

9. CobObITus1 A 1 B HecoBMecTHbIe. HaliTu P(A+B], ecnu P(A):P(B):O,B:




A B C D
0,9 0,8 0,7 0,6
10. Ecri cobpiTHe A TIPOMCXOJUT TOT/Ia U TOMBKO TOT/ja, KOTja MPOUCXOAUT cobbiTre B, To nx
Ha3bIBalOT
A B C D
PaBHOCU/IbHBIMU COBMECTHBIMU OZIHOBPEMEeHHbIMU TOXK/leCTBEeHHbIMU

Bapuanr 2

HMHcmpykyus no e8binonHeHuro 3a0aHuli: 8bibepume 00Hy GyK8y, coomeemcmayouyio
npasuibHOMy 8apuaHmy omeema u 3anuwiume ee 8 61aHK 0meemoe

1. Bpocunu urpaibHyr KocTh. KakoBa BepOSITHOCTB, UTO BbINaZeT O0Jbliie YeThIpeX OUKOB:

A B C D
2 1 5
0.5 3 3 6

2. B siquke 20 cTaHAAPTHBIX JeTanedi v 7 OpakoBaHHBIX. Bertamumm pu getami. Codbitre A —
1-as gerans OpakoBaHHasi, A, — 2-as feTaqb OpakoBaHHasi, Az — 3-bs /leTajab OpakOBaHHasl.
3anucaTb cobbITHe: B — BCe leTanu CTaHAApTHbIE:

A B C D
B=A"A, A, B=A,+A,*A; |B=A;"Ay;A;| B=A"A,; A+ A Ay Ayt A A, A,
3. Ilycts B — smekTpuueckas cxema paboraer, A; — pabortaer i—biii 610k cxembl (i=1,2,3).
3amucatb cOOBITHE: 37eKTpUUeCcKasi cxema paboTtaeT, eciv paboTtaet XoTsi ObI fiBa O/10Ka:
A B C D
B=A"A, A; | B=A+A,+ A, B=A,-A, A; B=A"A; At A Ay AT A A A,
4. MoneTty nogbpocuiu 3 pa3a. KakoBa BeposITHOCTh TOT0, UTO “opes” BbiMajeT 1 pasa.
A B C D
3 1 7 1
8 2 8 8

5. B amuke 25 11apos,
TOr'0, YTO Hay/jauy BbIH

u3 Hux 10 OenbIx, 7 rof
TBIM I11ap TOTy00M.

yOBIX, 3 )KenTbIX, 5 cuHuX. HaliT BepOSITHOCTB

A B C D
7 3
>c 0,4 0,2 oC
6. BeibpaTh IpaBHIBLHBI 0TBeT: P|A-A]?
A B C D
0 1-P[A] 1 P|A|+P(B|-P(A-B)
7. Haittu P|A-BJ, ecim P[B)=%, PB(A]=% 1 cobbrTusi A 1 B 3aBucuMBbIe
A B C D
1 2
0,06 6 0,1 15
8. Haittu P|A), ecmn P|A|=0,8:
A B C D
0,5 0,8 0,2 0,6
9. Cobbitust A u B HecoBmecTHble. Haiitu P(A + B, ectu P|A|=0,25, P(B)=0,45:
A B C D
0,9 0,8 0,7 0,6
10. Ecrm nosiBnieHre ofHOTO 13 COOBITHIA He UCK/TIOUAeT MOsIB/IeHNe APYToro B OJHOM U TOM JKe
WCTIBITAHWH, TO TaKKe COObITHsI Ha3bIBAIOTCSI
A B C D
COBMECTHBIMU HECOBMECTHBIMU 3aBUCUMbIMU HEe3aBUCHMbIMU




KJIIOY:

Bapuantr | 1 2 3 4 5 6 7 8 9 10

1 A B D D B C D B D C

2 C A D D A A B C C A
TECT N5

no temam 3.2. CiiyuyaiiHas BeJIMUMHa, ee (yHKIUA pacnpejesneHus u 3.3.
MaremaTnueckoe 0)XXuiaHue ¥ AUCTIePCUs CTy4ailHOU BeJTMUUHbI

MeToanvecKue yKa3aHus K TeCTy

HNanHasi paboTta MoykeT ObITh MCII0/Ib30BaHA Ha JTarle MOBTOPEHUSI U KOHTPOJIs
3HaHuM. Pa3zpaboTtaHo 2 BapraHTa 3a/jaHuii. Bce BapraHTbI paboThl PABHOIIEHHBI.
Pabota paccunTaHa Ha 15 MHHYT.

Kontposnvpyemsblie komrierenuu OK 01, OK 02, T1K 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
IIK 3.2
KpuTepum oneHKu:
«5» - TIpPaBU/IBHO BbINTOHEeHO 9 — 10 3aaHui;
«4» - IpaBUJILHO BBITIOJIHEHO 7 — 8 3aaHui;
«3» - TIPaBU/IBHO BBITIOIHEHO 5 — 6 3a7laHnij;
«2» - IPaBUJILHO BBIMIOJIHEHO MeHee 5 3a/laHuM.
Bapuanr 1
HHcmpykyus no ebinosHeHuro 3a0aHuli: 8bibepume 00Hy OyK8y, coomeemcmeayoujyto

npasuwibHOMy 8apuaHmy omeema u 3anuiuume ee 8 61aHK 0meemos.
1. /IucKpeTHOM Ha3bIBAeTCs Takas C/IydyanHasi BeJIMUMHA, KOTOpasi NpUHKAMaeT:

A B C D
KOHeUYHOe Win TOJIBKO
OeckoHeuHoe TOJILKO OJTHO
OGeCcKoHeuHOe CueTHOe . OTpHULIaTe/IbHbIe
. | MHOXXeCTBO 3HaUeHW 3HaueHHe
MHO>KeCTBO 3HaUeHUM 3HaueHUsI
2. Tabmmunas dhopma 3a/jaHUs 3aKOHA pacIipeie/ieHyst CTyYaiHOW BeJTMUMHBI Ha3bIBAeTCS:
A B C D
CyMMOM WHTErpasioMm psiioM ToJIeM
pacripejiesieHust pacripe/ieieHust pacripejiesieHust pacripeiesieHUst

3. CyuectByloT [ABe (OpMbI 3aflaHus 3aKOHa pacripefie/ieHUsi AUCKPeTHOW ClydaliHOU
Be/IMUMHBI:

A B C D
TabuHas U VHTerpajbHasi u VHTerpanbHas 1 rpaduyueckas u
rpacduyeckas Tab/IMYHast b depeHIManbHas VHTerpasbHas

4. Kakasg u3 Tabmui] He MOKeT pacCMaTpUBaTbCS KaK 3aKOH pacripefiesieHusl C/IydaiiHOM
BeJIMUUHBI X?

A B C D
X; |-10| 9 2 X | 1 3 5 X | -1 ] 2 5 X | 7 3 5
p; 0204104 p; | 021|041 0,5 p; 103|01]0,5 p; 102103]0,5
5. 3aKOH pacrpe/iesieHUs1 BePOITHOCTeH JUCKPEeTHOM CJIy4YallHOW BeJIMUMHBI X UMEeT BUJ,
X; 2 4 8
pi 101] p, |06
Torga P, BEepPOSITHOCTh paBHa....

| A | B C D




| 0 | 0,5 0,3 | 0.7

6. Moza 1 MejaHa AUCKPETHOU C/Ty4aliHOW BeJIMYMHBL, 3aJaHHOU PSIIOM paclipeie/leHus
Xi 105 2 6 7 | 8
pi |102]01[02]04]0,1

A B C D

7u6 7u8 6u7 0,5u8

7. 3a/laH 3aKOH pacrpejeneHus: AUCKPETHOU C/yuaiiHoM BesnuuHbl. Halitu M (X)
X 0 1 2 3
Plx}| 01021 04]03

A B C D

3,8 4,2 0,7 1,9

8.3a/1aH 3aKOH pacripe/ie/ieHusl JUCKPeTHOM CjlyyaiiHOW BesinurHbl. Haiitu p,+ p,+ p3t+ py.
X; X, X, X3 X,

1

Di D1 D> Ps D4

A B C D

Pt Pyt Ds 1 Pt P, D3t Py

9. Jucniepcusi cnyuaiiHou BenuunHbl (¢ X+Y), rge ¢ = const,X,Y He3aBUCUMbIE C/TydaliHble
Be/IMUKHBI, DABHO:

A B C D
cD(X)+D(Y) cD(X)-D(Y) D(X)+D(Y) ’D(X)+D(Y)
10 MatemaTrueckoe O)KujjlaHue TOCTOSIHHOW BesInunHbl C paBHO:
A B C D
1 C 0 He orpeJie/IeHO
Bapuanr 2

HHcmpykyus no e8binoaHeHuro 3a0aHuli: 8bibepume 00Hy 6yK8y, coomeemcmayouyio
npasuibHOMy 8apuaHmy omeema u 3anuwiume ee 8 61aHK 0mMeemoe
1. CnyuaiiHasi Be/IMUMHA Ha3bIBaeTCsl HEMPePhIBHOM eC/In:

A B C D
B pe3yJibTaTe UCIbITaHUs MHO>KeCTBO 3HaUeHUU
TOJIBKO MO>KeT NIPUHATH TO WM UHOE | KOTOPOM 3aroJiHsieT
TOJIBKO OZIHO »
OTpULIaTe/IbHble SHAYCHIE BO3MOJKHOE 3HaueHue, CIUIOLIb HEKOTOPbIN
3HayeHUst Heu3BeCTHOe 3apaHee, HO YKC/I0BOU
00si3aTenbHO 0JJHO TIPOMEKYTOK
2. I'padmueckast popma 3a7laHus 3aKOHA pacripe/iesieHusi CJ1yJYaliHOM BeJIMYUHBI - 3TO:
A B C D
napaboJsia TIOJIMTOH nipsiMast JINHUS OKPY’KHOCTh
3. CiyvaliHble BeJIMUMHBI Je/IATCs Ha:
A B C D
repeMeHHbIE U JVCKPeTHBIE U paLMoHa/lIbHbIE U
YeTHbIe U HeueTHbIe
TIOCTOSIHHBIE HernpepbIBHbIe HepalMOHa/bHbIe

4. Kakasg u3 Tabmui] He MO)KeT pacCMaTpWBaThCsl KaK 3aKOH pacripefiesieHusi C/lyuyaitHOM
BeJIMUKHbI X7
A B C D

X; |-10| 9 2 X |1 3 5 X, | -1 ] 2 5 X | 7 3 5
p; 10,210,405 p; 10,210,404 p; 10,2]03]0,5 p; 10,210,1]0,5
5. 3aKOH pacripefie/ieHUsi BepOSITHOCTEM IUCKPeTHOW CTy4alHOM BeTUUMHBI X UMEeT BUJ,
X; 2 4 8
p; | pp |02]0,1
Torzma p; BepOSAATHOCTH paBHa. ...

| A | B C D




0 | 0,5 0,3 | 0,7
6. Mozia U MefiiaHa JMCKPeTHOM CTy4yaliHOW BeJIMUMHBI, 3a[JaHHOM PsZIOM pacrpe/eneHust
X | -2 04| 2 4 5
p, |04]02(0,1]02]0,1
A B C D
-2u? S5u-2 2u-2 -2u 5
7. 3a/1aH 3aKOH pacIipe/ie/ieHust IMCKPEeTHOH C/TydaiiHoil BeumHbl. Haiitu M (x|
X 0 1 2 3
Plx|| 02|04 | 01103
A B C D
3,8 4,2 0,7 1,5
8.3a/1aH 3aKOH pacripefie/ieHUs JUCKPeTHOW CIy4yalHo! BenuuHbl. Haitu p|X; <X <X;).
X; X, X, X X,
pi Pi | P» | P3s | Ps
A b B r
D1t Pyt Ds 1 D1t P, D3t Dy
9. MareMaTtiueckoe OKWjJlaHWe CiaydyaiiHOM BenuuuHbl (C X+Y), rge ¢ = const X , Y
He3aBUCHMbIe C(JIy4YaliHble BeJIMUMHBI, DABHO:
A B C D
cM(X)-M(Y) cM(X)+M(Y) M(X)+M(Y) M(X)*M(Y)
10. Jucriepcusi nocTosiHHOW BesinurHbI C paBHA
A B C D
1 C 0 He orpe/jejieHa
KJTHOUY:
Bapuant | 1 2 3 4 5 6 7 8 9 10
1 A C A A,D C A D B D B
2 D B C B, C D A D A B C




Tab6yma 3 - ®opma uHGOPMAILHOHHON KAapThl 0aHKa TeCTOBBIX 3afiaHUI

HanmeHoBaHue pa3zeos Bcero KomuuecTBo hopm T3 KonTtponupyemslie
T3 OTKpBITOrO 3aKphITOrO Ha YnopsgoueHve KOMIIeTeHIUU
THIA THUIA COOTBETCTBUE
1.1. IuddepenuyanbHoe u ¥1,¥3, 31, 32,
UHTerpasjbHOe UCUHC/IeHre 10 10 - - - OK 01, OK 02, TIK 3.1,
[IK 3.2
1.3. Pappl 6 6 Y1,V¥3, 31,
OK 01, OK 02, TIK 1.2,
B B ) IK 2.2, TIK 2.3,
MK 3.1, TIK 3.2
2.2. OcHoBBI TeopuM rpacoB 10 10 Y3, 31, 0K 01, OK 02,
- - - MK 1.2, TIK 2.2, T1IK 2.3,
IIK 3.1, TIK 3.2
3.1. BepositHOCTb. TeopeMsbl C/I0KeHUsI ¥2,¥3, 31,
Y YMHO>KEeHUsI BepOsSITHOCTe!N 10 10 . . ) OK 01, 0K 02, IIK 1.2,
[K 2.2, TIK 2.3,
K 3.1, TIK 3.2
3.2. CnyuailiHasi BelUuMHa, ee QyHKIUs ¥2,¥3, 31,
pacripefiesienus v 3.3. MaTeMaTudeckoe 10 10 . ) ) OK 01,0K 02, 1K 1.2,
OXWJaHWe W JWCIepCUs Cay4dyauHOU IIK 2.2, TIK 2.3,
Be/IMUYNHBI IIK 3.1, IIK 3.2




ITPOBEPOYHBIE PABOThI
no teme 1.1. IluddepenniuanbHoe U MHTErpajibHOE HCUMC/IEHHE

MeToanUecKHe YKa3aHUA K MPOBEPOYHbIM padoTam

ITaHHbIe pabOTHI MOTYT OBbITH MCIIOJIb30BAHBI Ha 3Tarie MOBTOPEHUs Y KOHTPOJISI 3HAHWH.
Pa3paboTaHo 4 paboTel. Bce BapuaHTHI B KaXK/10i paboTe paBHOI[€HHBI.

Kakmast paboTa paccunitaHa Ha 20 MUHYT.

Kontposnvpyemsbie komneteHuuu OK 01, OK 02, I1K 1.2, TIK 2.2, TIK 2.3, I1K 3.1, TIK 3.2

KpuTepum oneHKuU:

«5» 0a/1/I0B BBICTAB/IAETCS 00yYaroIeMycsl, eC/Iu:
- paboTa BBITIO/IHEHA TIOJTHOCTHIO;
- BCe 3a/laHUsI BBITIOJTHEHBI TMPAaBU/IHLHO, BO3MOKHA OffHA HETOUHOCTb WM OIMCKa, He
ABJISIONIASICS CJIeICTBHEM He3HaHUS WM HeITOHMMaHHs yueOHOTo MaTepuaria;

«4» Ga/1a BBICTaBJ/ISIeTCS 00y4JaromeMycsi, ec/im:
- paboTa BBITIO/IHEHA TIOTHOCTHIO WK He MeHee ueM Ha 80 % oT oObema 3a/iaHusi, HO B
Hel UIMeIOTCsI HeJJoueThbl ¥ HeCYIT|eCTBeHHbIe OITMOKY;
- pabora BbITIOJTHEHA TIOJTHOCTBIO, HO MCTI0/Tb30BaHbl HAMMEHee ONTHMAaJTbHbIE TTOZXO/IbI
K PEIleHHI0 TTI0CTaB/IeHHON 3a/]auM;

«3» 0a/I/1a BBICTAB/ISIETCS 00yUalomeMycsi, eCJ/IH:
- pabora BbITIO/THEHa 00Jiee ueM HaT0/IOBHHY, OMYIlleHO Oosiee Tpex OIIHOO0K;

«2» Da/I/Ia BBICTABJ/ISIETCS 00yUalomeMycsi, €CJTH:
- paboTa BbITIOJIHEHA MeHbIIe UeM HAroJOBUHY WM COJEP)KUT HeCKOJbKO
CyI[eCTBeHHBIX OMIMOO0K; paboTa He BBIMTOTHEHa.

IIpoBepounasi padora Nel
BAPUAHT 1.
1. Tlepeunc/IUTh OCHOBHBIE TIEPHO/IBI PAa3BUTUS MaTeMaTHKU
2. UeM XapaKTepu3yeTcs TIepBbIi 1TeprUo/] pa3BUTHUS MaTeMaTHUKH.
3. [daiiTe ornpefiesieHre NiepeMeHHOMN BeJTMUKHBI.
4. TIpuBeuTe IpUMep OECKOHEYHO MaJIOH TiepeMeHHON BeTHUHHBI.
5. UeM oT/iM4aeTcs MOCTOSIHHAS BeJTMYMHA OT aDCOMIOTHON MOCTOSIHHOW BeTMUMHBI?
6. HatiguTe 06/1acTh onpesiesieH|s ¥ 00/1aCTb 3HaUeHHUst QYHKIINH:

a) 6) B) r)

7. Kakoe COOTBETCTBHE sBJISIETCS (PYHKIIUEN?

1 — ) 1 =y da depHblil ———= 7 nu uepHBIii >€ nH
Z _ e re KpacHBlii BT KPACHBIA = ar
3 » AL 2 > At ; o
3 @ CHHHH cp CHHHH cp
— I3
4 da WenThlil uT HenThIi ur
5 > | com 4 — |com
3eneHbIn nr 3eneHblil nT
& —_— Fris 5 —_— A7
il i 6 Genblit 66
7 R ) [ -] il Genbli . 70 ) ‘
duonetorblii lee tunonetopbli BC




BAPUAHT 2.

1. [lepeurciuTh OCHOBHBIE TIEPUO/BI Pa3BUTHSL MaTeMaTHKH
2. UeM XapaKTepu3yeTcsl TPETHH MepUO/] pa3BUTHSI MaTeMaTUKH.
3. [aiite ompefiesieHre MOCTOSTHHOW BETUUMHBI.

4. TIpuBeauTe nipuMep 6@CKOHEUHO OOJIBIIION TepeMeHHOM BeTMUKUHBI.
5. Uem ot/inyaeTcs abCOMKOTHASA ITOCTOSHHAS BeJIMUUHA OT ITIOCTOSHHOM BeJIMUUHBI?

6. Hatizure o61acTh onpesiesieHus ¥ 00s1acTb 3HaueHUst QyHKLIWH:

a)

6)

=14

-
\/

-8

7. Kakoe cOOTBeTCTBUE sIB/IsIeTCS (PYHKIMEN?

a)

6)

B)

4epHbIH

Geneii nH

1. IlepeuncIMTE OCHOBHBIE TIEPUO/bI Pa3BUTHS MaTEMAaTHKU

2. Yem xapakTepu3yeTcsl BTOPOU NEPUOJ, Pa3BUTHUS MaTeMaTHKH.

3. MlatiTe omnpefeseHre 6€CKOHEUHO OOJIbILION MTePEMEHOM BeJTMUNHBI.
4. IlpuBeguTe IpUMep MepeMeHHOM BeJTMUUHBI.

5. Uem oTnmyaeTcsi abCOJTFOTHAs! MOCTOSIHHASL BEJTMUMHA OT TlepeMeHHON BeJTMUUHBI?

6. Hatizure o611acTh onpesiesieHUs ¥ 00/1aCTh 3HaUeHHsT DYHKIIWH:

oH — do 1 — do
BT
BT — pe 2 = re KpacHbIi BT
e e 3 o Kp acHBlii cp
B i — CHHHI cp T
T — > Pa 5 - P
z WeNThIi uT zeneHblil nT
oT —» | coaw - [ &
| o )
ch a8 3 3eneHblil nr
[ [ cu YepHbIil BC
BC — i Gentiit G
(puonetoBeI lec
BAPUAHT 3.

6)

B)

-

-14

7. Kakoe coOTBeTCTBUE SIB/IsSIeTCS (PYHKIMEN?

1. TlepeurciuTh OCHOBHBIE TIEPUO/BI PAa3BUTUSI MaTeMaTHKH

2. UeM xapakTepr3yeTcsi UeTBepThIi Mepruoj, pa3BUTHSI MaTeMaTHKH.
3. [aiite omnpeziesienre 6@CKOHEUHO Maslol TlepeMeHO BeTHUHHBI.
4. TlpuBeuTe TipuMep aOCOMIOTHON TIOCTOSTHHOW BeTMUUHBI.

5. Uem otimyaetcsi 6eCKOHeUHO OosTbliiast iepeMeHHasi BeIMUMHA OT NepeMeHHOU BeJTMUMHBI?
6. Haiigure obnacts onpesiesieHys v 06/1acTh 3HaueHUs (PyHKLIUM:

a) 0) B) r)
1 T: do 4epHBIil ﬁ/] nu 1 __ da “epHBIit >{ nu
Fis KpacHblil BT 2 I re KpacHBIit = gy
2 —_— Adli 3
3 = CHHHIT cp — et CHHMI cp
> 43 4 > a
3 WENThI ur @ HENTBIN ur
> il 5 Y o .
3eneHsblii nr 3eneHsblil nr
5 — a7 6 N ns
0 it 0 beneli 0
[ i Denbii 7E0 = e . ‘/f:
cpuoneToBbIin lse tuoneToBbIR BC
BAPUAHT 4.




a) 6) B)
y y I
12 ) 5
, 9 -
i \/ * -1 *
-8
7. Kakoe coOOTBeTCTBUE SIB/IsSIeTCS (PYHKIMEN?
a) 6) B)
1 - do 1 da HepHBbIil ﬁ/{ nH YepHBIR >{ nH
2 —_— e PE, KpacHblii E|
2
3 — Bl i CHHMI
T — || ? B ,
Hentiii
5 > |com 4 Coah )
3 == 5 i 3eneHblil
T = [ i benblit
(puonetoBbIi

Haittu npousBogHble GyHKIMN
1. y=5x"+3sinx-2"+9
2. y=Ax-11x-7
3. y=e"-cosx
tg x
4. y=—"—
Y x-2

5. y:-21nx+g6
X

Haiitu ripovi3BofiHbIe GYHKLINN
1. y=3"-15x"+8sin x+63
2. yZG-W-Bx
3. y=e'-tgx

_x+3

~ cosx

5. y=-%+31nx
X

Haiit npor3BogHbIe QYHKLIWN
1. y=7x"+5cosx-8"-71
2. y=3-12x+1x’
3. y=sinx-e"
_5-x
- ctg x

5. y=13-51nx
X

Haittu npousBogHble GyHKIMN
1. y=5x"+3sinx-2"+9
2. y=Ax®-11x-7
3. y=e"-cosx
tg x
4. y=—=
Y x-2

IIpoBepouHasi pabora Ne2

BAPUAHT 1.

BAPUAHT 2.

BAPHAHT 3.

BAPUAHT 4.




5. y:-Zlnx+g6
X

IIpoBepounasi padora Ne3
BAPUAHT 1.
Beruuciurts Heoripee/IeHHbIe MHTerpaJjibl:

WP | |
L I(BX bx+2ldx 2.f[‘551n><+2x—7‘]dx

| 6x°+6x°—3
] f3x[2x3—5x)dx 4f o

f—dx

1+x°

BAPHAHT 2.
Beluncintek Heonpe/enieHHbIe UHTErPaslbl:

1.“2 9 +xd f[4cosx 4x-3]dx
| 7x'—4x*—4
3_f2x2(x2+5x)dx 4 [= sz

9 .

dx

BAPHAHT 3.
Brrunc/mmTe Heorpeie/leHHbIe UHTerpaslbl:

3— \
1_“7“” B o [ 14x+3sinx-3)dx
f2x5—8x9—5

2 f[4x5+2x2:]2xdx . 5 K

3
d
5.fV1_X2 '

BAPHAHT 4.
Beluncinte HeonpeenieHHbIe UHTErPaslbl:

H5x4+6x—3)dx
1.

3 f—5x2[x—2]dx’ 4

. f(Scosx—2+6x]dx

3 7
J"9x +4x +3dx

ITpoBepounasi padora Ned
BAPHAHT 1.
1. BeIunc/IUTE Ompe/iesieHHble MHTerpasbl puMeHsist opmysty HetoToHa-JIeiibHuMIIa:

1 2 | 3
f(8x3—6x+2,)dx fO,Gx(l—xz) dx J; 14+x° dx

-1 0 3

b b

II. Berurciauth oripeejieHHbIe MHTerpaJ/ibl IIPUMeHAd MeTO/, IT0ACTaHOBKH:



dx fxx/9 x2dx f 3 xd

, 1 X_l

cos X——

O ey |

BAPUAHT 2.
1. BeIUMC/UTE OTpe/ie/ieHHbIe UHTETPasTbl pUMeHsisi popMyny HetoToHa-JIetibHuIIa:
1 2 05
f (2—9x2+4x]dx f 0,4x(1—x2) dx f
-1 0 0

b b

II. Beruuciauth onpe,qeneHHble I/IHTGFP&UILI MpUMeHss MeTO/, ITIOACTAHOBKH:

de

3

[ 2 5 xdx
fsm 2x—— dx f xVx*—1dx f
0 , 1 3X +1

BAPUAHT 3.
1. BBIUMC/IUTE OTIpe/ie/IeHHbIe HHTerpaibl MpUMeHsist popmysty HetotoHa-JleiibHuIIa:
1

i r 3 dx

f (7+4x3—8x)dx f0,6x(2—x2] dx { ﬁ

-1 0 2

b >

II. Berurciutb oripeie/IeHHbIe MHTerpajibl IPUMeEHASA METO/, ITOACTAaHOBKH:

3 2 4
fcos L dx fX-V4—X2dX f 3)§dx
0 , 0 , 1 2x°=2

13
7 X

BAPUAHT 4.

I. Beruucuts OHpE/I[EJIEHHbIe VHTerpaskl MpUMeHss tdopmyny HetoToHa-JIelibHuMIA:
1 V3

f(Sx +6x— 3dx fOSx[4 x3]dx f—dx
5 0 X2+1

b >

II. BeiuviciuTb oripeZie/IeHHbIe MHTEerpasibl IPUMEHAA METO/, ITOACTAaHOBKH:

5 2 3
jsin L dx fx-v1+2x2dx _[ 3)§dx
0 , 0 , 1 4x°-3

——2X
4

ITPOBEPOYHBLIE PABOTbHI
o Teme 1.2. O0bIKHOBeHHbIEe AN epeHI[HATEHbIE yPaBHeHUS

MeToanueckue yKa3aHus K MPOBePOYHbIM padoTam

HNanHble paboTbl MOTYT OBbITH UCIIOJIB30BaHbI Ha JTarle MOBTOPEeHUs WU KOHTPOJISi 3HAHUM.
Pa3paboraHo 2 paboTel U3 4 BapWaHTOB 3aj/laHWi. Bce BapuaHTBl B Kaxaou pabote
PaBHOL[EHHBI.

Pabota Nel paccuuraHa Ha 20 MuHyT, paboTta Ne2 paccuntaHa Ha 45 MUHYT.

KonTpompyemsie komnereHnuu OK 01, OK 02, T1K 1.2, TIK 2.2, I1K 2.3, IIK 3.1, IIK 3.2

KpuTepum oneHKuU:

«5» 0A/IJIOB BBICTABJ/ISIETCS 00yUaIoIeMyCsi, €C/TH:
- paboTa BBITIO/IHEHA TIOJTHOCTHIO;
- BCe 3a/laHUsI BBITIOJTHEHbI MPaBU/IBLHO, BO3MOKHA OZJHA HETOUHOCTb WM OIMCKa, He
ABJISTIOLIASICS CJIeICTBHEM He3HaHUSI WM HelIOHMMaHUs yueOHOTo MaTepuaria;

«4» Ga/1a BBICTaBJ/IsIeTCS 00y4yaromemMycsi, ecJim:
- paboTa BBITIO/IHEHA TIOTHOCTHIO WK He MeHee ueM Ha 80 % oT oObema 3a/iaHusi, HO B
Hell UIMeIOTCs HeJJoueThbl ¥ HeCyIieCTBeHHbIe OITMOKMY;



- pabora BbITIOJTHEHA TIOJTHOCTBIO, HO MCTI0/Tb30BaHbl HAMMeHee ONTHMAaJTbHbIE TTOZXO/IbI
K PEeIleHUI0 TTI0CTaB/IeHHON 3a/]auM;

«3» 0a/I/1a BBICTAB/ISIETCS 00yUalomeMycsi, €CJTH:
- pabora BbITIO/THEHa 00Jiee ueM HaT0/IOBHHY, IOMYIlleHO Oosiee Tpex OIHOO0K;

«2» Da/I/Ia BBICTABJ/ISIETCS 00yUalomeMycsi, €CJTH:
- pabora BBITIOJIHEHA MeHbIIle YeM HAroJIOBUHY WM COJAEP)KUT HECKOJIBKO
CyI[eCTBeHHBIX OIMO0K; paboTa He BBIMOTHEHa.

ITpoBepounasi pabora Ne5
BAPUAHT 1.

1. TIpoBepbTe, SIBASETCS /T 3aaHHast PYHKLMS x =-°' pellleHHeM ypaBHeHus x =5 x.
2. [laHo ypaBHeHHe y' =2 x. a) Pemmre ero, 6) HaliiuTe pellieHue, YOBIETBOPSIOIIee HAYaTbHOMY YCJIOBUIO
y |0/=1, B) nposeauTe uepe3 Touxy (0 ; 1| uHTerpaBLHYIO KPHBYIO JaHHOTO yPABHEHHUS.

3. Hatigure obiriee pemenvie auddepeHMaIbHOTO ypaBHeHUs 7 =sin 3 X.
BAPUAHT 2.

S/
1. IIpoBepbTe, SIB/SIETCS /U 3a/aHHast GYHKLKS Z =+ X pellleHreM ypaBHeHusl Z = %
X

2. [laHo ypaBHeHHe x =cost. a) Pemmre ero, 6) HaiiguTe peleHue, y0BNeTBOPSIOI|ee HAUATLHOMY YCIOBHIO
x|0)=-1, B) nmposesuTe uepe3 Touky |0 ; - 1| MHTErpaNbHYIO KPUBYIO JAHHOTO YPaBHEHHSI.
3. Hatigute obiriee petenue anddepeHaabHOro ypaBHeH!s y” ="
BAPUAHT 3.
1. TIpoBepbTe, ABMAETCS /K 3afilaHHast GYHKIUsE y=e "+ 1 pellleHreM ypaBHeHUs y' =-y+1.
2. JTaHo ypaBHeHHe z =- 4t . a) PemmTe ero, 6) Haii/juTe pelleHNe, Y/I0BIETBOPSIOIEe HAYATLHOMY YCIOBHIO Z
|1)=-2, B) mpoBezuTe uepe3 TOUKY |1 ; - 2| MHTErpa/bHYIO KPHBYIO JAHHOTO ypPaBHEHHS.
3. Haiigure o6wee peweHvie AuddepeHanbHOro ypaBHeHnst y = cos 5 X-
BAPUAHT 4.

1. [IpoBeprTe, siBsIeTCS 1 3afaHHast QyHKLUWSA Y= - F pellieHreM ypaBHEeHHs y' =t yz.

2. laHo ypaeHeHue y =-sint. a) Pewmre ero, 6) HaliguTe pelenne, y/0BJIETBOPSIOLIee HAYATbHOMY YC/IOBHIO Y
T
=:1

n
2 2

3. Haiigure ob1jee pernenye auddepeHaIbHOro ypapHeHus z =e”

IIpoBepounasi pabora Ne6
BAPUAHT 1.
1. Haiitu obumii uaTErpan AuddepeHyansHOTO YPaBHEHHS

a) XZdX:(2—y]dy; 6) Y :3%/}; B) 3n’=l4x-3lyy .
2. Hatitu ob1ijee pelienyve quddepeHLIManbHBIX ypaBHEHUH
a)-y +y+6y=0;6)y -2y +2y=0
3. Haiit uvacTHOe pereHue fuddepeHLaIbHOTO ypaBHeHHUs
y +4y+4y=0,ecm y(0]=-1, y(0]=5 .
BAPUAHT 2.
1. Hatitu obumii unaTerpan auddepeHIuaabHOr0 ypaBHEHHS

' 5 '

o (X' +6)dx=y’dy. 5 y =57y, o (3%°=2)(y*~1)=x’5yy
2. Haiiti ob1ee pemenye auddepeHIaIbHBIX YPaBHEHHH

a)y -2y -35y=0;06)-y +2y-10y=0
3. Halit uvacTHOe peltieHre JuddepeHIHaTbHOTO YPaBHEHMUS

y”-Gy'+9y=O, ecnu y(0)22, y'(0)=-1 .

BAPUAHT 3.

1. HatiTu 001yt uHTerpan AuddepeHIMaIbHOr0 ypaBHEHUS

=1, B) mpoBeguTe uepe3 TOUKY MHTerpajbHy0 KPUBYIO JaHHOTO ypaBHEHNsI.




2) x3dx=(2y—1ldy; 6) Y :4W; B) Xyy :(\1—4y2)(\6x2—5).
2. Hatitu obiijee peltienyve quddepeHIManbHbIX ypaBHEHUH

a)-y -3y-2y=0;6)-y +2y-5y=0
3. Haiitu uacTHoe perienve auddepeHMaI-HOTO YpaBHEHUS

y +10y +25y=0,ecm y(0]=-3, y (0]=2 .

BAPUAHT 4.
1. Haiitu obumii uHTerpan auddepeHIaisHOTO YPaBHEHHS
' 7 '

a) (7—x3)dx:y5dy; 6) Y =7\/}; B) (y*=7)(3x*+2)=x"3yy _
2. Hatiti obiijee pelieHve quddepeHidanbHbIX YPaBHEHHH

a)y +2y-15y=0;6)-2y +2y -5y=0
3. Halit uyacTHOe peltieHre JuddepeHIIHaTbHOTO YpaBHEHUS

y -12y'+36 y=0,ecm y(0)=-1, y[0)=3 .

ITPOBEPOYHAS PABOTA Ne7
1o teMe 2.1. OCHOBBI TeOPUH MHOKECTB

MeToquuecKre YKa3aHUs K MPOBEPOYHBIM paboTam

IlaHHBIe PabOTHI MOTYT OBITH MCITOMB30BAHBI Ha 3Tarle MOBTOPEHUS M KOHTPOJIS 3HAHWM.
Pa3pabotano 10 BapuaHTa 3a/iaHuii. Bce BapyaHThl PaBHOLEHHBI.

Pabota paccuntada Ha 20 MUHYT.

Kontposnvpyemsbie komnetenuu OK 01, OK 02, TIK 1.2, T1K 2.2, T1K 2.3, 1K 3.1, IIK 3.2

KpuTepum oneHKu:

«5» 0a/1/I0B BBICTAB/IAETCS 00yJarOIEeMYyCsl, eC/TU:
- paboTa BhINOJIHEHA MOJTHOCTHIO;
- BCe 3a/laHUsI BBITIOJTHEHBI MPaBU/ILHO, BO3MOKHA OffHA HETOUHOCTb WM OIMCKa, He
ABJISTIOIIASICS CJTIeICTBHEM He3HaHMS WK HeIIOHUMaHHs yueOHOro MaTepuaria;

«4» Ga/1a BBICTaBJ/ISIeTCS 00y4JaromieMycsi, eCJIu:
- paboTa BBITIOJIHEHA TIOTHOCTBIO WK He MeHee ueM Ha 80 % oT oObema 3a/iaHusi, HO B
Hel IMeIOTCS He[JoUeThbl ¥ HECYIT|eCTBeHHbIE OIMOKMY;
- paborTa BbITIOJTHEHA TIOJTHOCTBIO, HO MCII0/Tb30BaHbl HaMeHee ONTUMa/lbHbIe MOZAXO0/Ab
K pellieHHI0 TI0CTaB/IeHHOM 3a/jaul;

«3» 0a/I/Ia BBICTABJ/ISIETCS 00yUalomeMycsi, €CJTH:
- paboTa BhITIO/THEeHa 00Jiee ueM HaT0JIOBHHY, JOMYIeHO Oojiee Tpex OIHOOK;

«2» 0asy1a BBICTABJ/IACTCS 00yJaroIeMycsi, eCyIu:
- paboTa BbITIOJIHEHA MeHbIIE UeM HAroJOBUHY WIA COJEP)KUT HEeCKOJbKO
CYII[eCTBEeHHBIX OMMOO0K; paboTa He BBITOTHEHA.

BAPUAHT 1. |
1. [JaHO MHOXeCTBO A = {a|a -cmauya esponetickoz2o eocyaapcmea}. Torpa BepHBIM Oy/IeT yTBEPXK/EHUE:
«MHoxectBo A ».
a) KOHeYHO M 3a[aHO T[IepPeuMC/IeHHeM BCeX 3/IeMeHTOB; 0) OeCKOHeUHO U 3aZlaH0 C  TIOMOIIIbIO
XapaKTePUCTHUECKOTO CBOMCTBA; B) OECKOHEUHO U 33/]JaHHO TEPeUNCIeHUEM 3/IEMEHTOB; I') KOHEUHO U 3a/IaHHO C
TIOMOII[bI0 XapAKTePUCTHUECKOTO CBOMCTBA.

2. JI7is IpUBe/IEHHBIX HIPKE MHOYKECTB BEPHBIMHU OYyT YTBEPXKIEHUS: a) V3 e Q, 0) V3 ER, B) V3 eN, r)

\Eez.



3. Hanel MHOXKecTBa A U B. Halitu 00beuHeHMe, TTepeceueHre U pa3HOCTb MHOXecTB A m B.a) A = {1, 5, 9,
12},B=1{0,7,9,12,17}; 6) A = [2, +), B = (—©, 3)

4. 3agaTb TiepeuucieHVeM 3/IeMeHTOB MHO’KeCTBa, 3aflaHHble yKa3aHWeM XapaKTepHCTUUeCKOro CBOMCTBa
snementoB: K=k| k € N, k<3,7]

5. M1306pasuTh MHOKeCTBO Ha UMC/I0BOM MpsiMoit: M = [m‘ m e R, -2<m< 10}

BAPUAHT 2.

1. [JaHo MHOXeCTBO A={a|a-my3;ccxoe um}. Torga BepHbIM OyzeT yTBepXKzaeHHe: «MHOXKeCTBO

a) KOHeYHO U 3a/]aHO TepeyurcieHHeM BCeX 3/1eMeHTOB; 0) KOHEYHO U 3a[JaHHO C TIOMOILBI0 XapaKTepUCTUYeCKOTr0
CBOICTBa; B) OeCKOHEUHO M 3aJjAHHO Tlepeurc/IeHHeM 37eMeHTOB; T') OecKOHeYyHO U 3aZlaHO0 C TIOMOLLbIO
XapaKTepUCTHUECKOTO CBOMCTBA.

2. [1nst ipriBeIeHHBIX HIKE MHOKECTB BEpPHBIMH OyAyT yTBep>kaeHusi: a) T € Q,06) m € Z,B)m € N, 1)

mER.

3. Tanbl MHOKecTBa A 1 B. HaiiTu o0beayHeHue, TTepeceueHre U pasHOCTb MHOXeCTB A v B. a) A = {3, -2, 4, 8},
B=1{4,5,9,-2 17}; 6) A = (-5, +o), B = (~0, 11]

4. 3aparth Tepeyrc/ieHHeM 371eMEeHTOB MHOXKECTBA, 3aJaHHble yKa3aHHeM XapaKTepUCTHUecKOro CBOWCTBa
snementos: K=|k| k ¢ N, k<2,1|

5. M1306pa3uTh MHOXECTBO Ha UMC/I0BOM mpsiMoii: M =m| m € R, 9<m<21]

BAPUAHT 3.
1. [JaHO MHOXXeCTBO A = {a‘a - JCeHCKoe UMH}. Torza BepHBIM OyzieT yTBepXKAeHHE: « MHOXKeCTBO
A - ».
a) KOHEYHO M 3a/IaHO Mepeunc/IieHueM BCeX 3/IEMEHTOB; 0) KOHEUHO M 3a[JaHHO C TIOMOIIIbI0 XapaKTepUCTHUYECKOTO
CBOWCTBa; B) OECKOHEUHO W 3aJjaHHO TEPEeUMC/IeHHEM 37IeMEHTOB; T) OeCKOHEUHO U 3aZlaH0 C TIOMOIIILIO
XapaKTepUCTUUECKOT0 CBOMCTRA.

2. [15151 IpYiBe/IeHHBIX HIDKe MHOKECTB BePHBIMH OyZyT yTBepkaeHus: a) e € R,6)e € Z,B)e € N,1) e € Q

3. anbl MHOKecTBa A 1 B. Halitu o0besiHeHMe, repeceueHre U pa3HOCTb MHOXKecTB A u B. a) A = {0, -3, 7,
11}, B={2,0, 11, -2, 12}; 6) A = (-10, +), B = (-0, 12]

4. 3ajaTh MepPeUUC/IeHWeM 3JIEMEHTOB MHOXECTBA, 33/jaHHble YKa3aHMEeM XapaKTepPUCTUYEeCKOTO CBOWCTBA
snementos: K= k| k ¢ N, k<4,02

5. Vi306pa3sutb MHOXXeCTBO Ha UMCI0BOM npsimoit: M = {m‘ m e R, -2<m< 10}

BAPUAHT 4.

1. JlaHO MHOXXeCTBO A = {a‘a -6yKebl pyccko20 angasuma,. Torja BepHeIM Gy/ieT yTBepIKeHue:
«MHOXecTBO A _ ».
a) KOHEYHO U 3aJIaHO TepeyurcieHHeM BCeX 3/IeMeHTOB; 0) KOHEYHO M 3a[JaHHO C TIOMOIIbIO XapaKTepUCTUYeCKOTO
CBOICTBa; B) OeCKOHEUHO W 3aJaHHO TlepeurcIeHreM 37eMeHTOB; T) OecKOHeYyHO M 3aZlaHO C TIOMOLLBIO
XapaKTepHUCTHUEeCKOro CBOMCTBA.

2. JI7ist IpYBe/IEHHBIX HIPKE MHOYKECTB BEPHBIMU OYyT YTBEPXKEHUS: a) 2 V7€ N,6)2V7 € Z,8)2V7 €R,
r) 277 € Q.
3. lanel MHOXKecTBa A u B. Haiitu 00befuHeHNE, TIepeceueHre U pa3HoCcTh MHOXKecTB A u B.a) B={-8,7, 0, 5,
9},A=1{1,5,9,0}; 6) A =[-8, +o0), B= (-0, -1)

4. 3apath Tepeurc/ieHHeM 371eMEeHTOB MHOKECTBA, 3aflaHHble yKa3aHHeM XapaKTepHCTHUYeCKOro CBOWCTBA
3/IeMeHTOB: K={k‘ ke 2z, |k|<4]

5. M1306pa3uTh MHOXeCTBO Ha UKC/I0BOM mpsiMoii: M =/m| m € R, -5<m<9|

BAPUAHT 5.
1. JaHo MHOXeCTBO A = la‘a -niaHembl CO/MHEUHOU CucmeMbl}. Torpa BepHBIM OY/IeT yTBEpXKIeHUE:
«MHoxectBO A _ _ _ _ _ _ ».
a) KOHEUHO U 3a[jaHO TIePeurC/IeHWeM BCEeX 3/IeMEHTOB; 0) OeCKOHeYHO U 3aZlaH0 C  TIOMOII[bIO
XapaKTepUCTHUECKOrO CBOMCTBA; B) OECKOHEOUHO U 33[JaHHO TePeurC/IeHeM 3/IeMEHTOB; I') KOHEUHO U 3a/IlaHHO C

TIOMOILBIO XapaKTePUCTUUECKOTO CBOMCTBA.



2. ]I/ IpUBe/IEHHBIX HIPKE MHOYKECTB BEPHBIMHU OYyT YTBEPXKIEHUS: a) V5 e Q, 6) V5 €R, B) J5€N, r)

\/geZ.

3. Hanel MHOXKecTBa A U B. Halitu 00beuHeHMe, TTepeceueHre U pa3HOCTb MHOXKeCTB A u B. a) A = {2, 3, 5,
6},B={14,6,2,-2,4}; 6) A =[-7, +0), B= (-0, 2)

4. 3agaTb TiepeuucieHNeM 3/IeMeHTOB MHO’KeCTBa, 3aflaHHble yKa3aHWeM XapaKTepHCTHUUeCKOro CBOMCTBa
3/IeMeHTOB: KZ{k‘ ke 2z, |k|<3}

5. MI306pa3suTh MHOXKECTBO Ha UHC/I0BOH mpsivoii: M =m| m € R, -10<m<0|

BAPUAHT 6.

1. JaHO MHOXeCTBO A = {a‘a -Cmpaduya KHueu } Torzma BepHBIM OyZIeT yTBEpPXKIeHHE: « MHOXKECTBO
a) KOHEYHO U 3a/]aHO TIePeUnC/IeHUeM BCeX 3JIEMEHTOB; 0) KOHEUHO M 3a/[JaHHO C TIOMOII[bI0 XapaKTePUCTHUECKOTO
CBOWCTBA; B) OECKOHEUHO W 3a/laHHO MEPeUMC/IeHHeM 3JIEMEHTOB; I) OeCKOHEeUHO W 3a/laH0 C TOMOLIbIO
XapaKTepHUCTHYECKOro CBOWCTRA.

1 1
2. 1719 ipUBe/IeHHBbIX HUXKE MHOYKECTB BEPHBIMU OYAyT yTBepXKIAeHus: a) 2 3 €Q,6)2 3 €Z, )2 3 e N,r)
1
2— e R.
3

3. Janel MHOXKecTBa A U B. Haiitu o6beavHeHue, TTepeceueHre U pa3HOCTb MHOXecTB A u B. a) A = {6, 8, 1, 0},
B=1{8,-3,4,6,5};6) A= (-5, t), B= (-0, 7]

4. 3ajaTb Tepeuuc/ieHWeM 3/IeMEHTOB MHO’KeCTBA, 3aflaHHble yKa3aHMeM XapaKTepHUCTUUecKoro CBOMCTBa
3/IEMEHTOB: KZ{k‘ ke z, |k|<5}

5. M1306pa3suTh MHOKECTBO Ha UMCI0BOM mpsiMoii: M = [m\ m e R, -15<m< 3]

BAPHUAHT 7.

1. [JaHO MHOXeCTBO A = {a‘a -0oM Ha OaHHoll yﬂuqe}. Torga BepHBIM OyJeT yTBepKaeHue: «MHOXeCTBO
a) KOHEYHO M 33/IaH0 MepeurCcIeHUeM BCEX 37IEMEHTOB; 0) KOHEUHO U 3a/JaHHO C TIOMOIIIBI0 XapaKTepPUCTUUYECKOTO
CBOMCTBa; B) OECKOHEUHO W 3aJaHHO TIIePeurC/eHHeM 3/IeMEHTOB; T') OeCKOHeUHO U 3aZldaH0 C TIOMOIIbLIO
XapaKTePUCTUUECKOTO CBOUCTBA.

2. [171s ipyBeIeHHBIX HI)KE MHOKECTB BepHBIMU OyayT yTBep>kaenus: a) 3e € R,0)3e € Z,B)3e € N, 1)

3e e Q.

3. Janel MHOXecTBa A U B. Haiitu o6beaviHeHue, TTepeceueHre U pa3HOCTb MHOXecCTB A u B. a) A = {3, 5, 6, 0},
B= {1: -8: 7: O) 5}; 6) A= [10) +OO)’ B= (—OO 5 17)

4. 3aaTh TIepeurC/IeHWeM 3JIEMEHTOB MHOKECTBA, 3aJlaHHBbIE yKa3aHWEM XapaKTePUCTHUECKOTO CBOWCTBA
3/IEMEHTOB: KZ{k‘ ke z, |k|<1,1}

5. M1306pa3suTh MHOKECTBO Ha UMCI0BOM mpsiMoii: M = [m\ me R, -5<m<- 3}'

BAPUAHT 8.

1. Ilaso mMuoxectBo A=|ala- cmydenm OauHoii 2pynnbi|. Torza BepHBIM Gy/eT yTBEpIK/IEHHE:
«MHoxectBo A ».
a) KOHEYHO M 33/IaHO MepeurcIeHUeM BCEX 37IEMEHTOB; 0) KOHEUHO U 3aJJaHHO C TIOMOIIBI0 XapaKTepPUCTUUYECKOTO
CBOMCTBa; B) OECKOHEUHO W 3a[aHHO II€PEUHC/IEHHEM 3JIEMEHTOB; I') 0OECKOHEUHO M 33[]laHO0 C TIOMOIIbIO
XapaKTePUCTUUECKOTO CBOUCTBA.

2. JInst IpyBeIeHHbIX HI)KE MHOYKECTB BEPHBIMH OyAyT yTBEPXKAEHUS: a) 3 \/E e N,0)3 \/E eZ,B)3 \/E € R,
r) 3v2 € Q.
3. JTanbl MHOKecTBa A 1 B. Haiitu 00beiviHeHYe, TiepeceueHre M pa3HOCT, MHOKecTB A uB. a) B={-3, 2, 6, 7,
0},A={8,3,0,6};6) A=[-10, +0), B = (-0, -2)

4. 3agaTh TepeunCIeHWEM 3/IEMEHTOB MHOXKECTBA, 3aflaHHble yKa3aHWMEeM XapaKTepUCTHUeCKOro CBOMCTBA
3/IEMEHTOB: K=[k‘ ke 2z, |k|£6}

5. M1306pa3uTh MHOXECTBO Ha UMC/I0BOM mpsiMoii: M =m| m € R, -6<m<13|

BAPUAHT 9.
1. aHo MHOXecTBO A = [a‘a -mouKa Ha njaockocmu } Tora BepHbIM OyzieT yTBep>kaeHHe: «MHO0XeCTBO



a) KOHEUHO U 3a/IaHO MepeurC/IeHHeM BCEX 3/IEMEHTOB; 6) KOHEUHO U 33[JaHHO C MOMOIL[bI0 XapaKTEPUCTHUECKOTO
CBOWCTBa; B) OECKOHEUHO U 3a[]JaHHO TEPeuKrC/IeHHEM 3J7IEMEHTOB; T') OECKOHEUHO U 3a[aHO C MOMOL[bIO
XapaKTepPUCTHUYECKOTO CBOMCTBA.

2. Jnsi IpUBe/IeHHBIX HIDKe MHOYKeCTB BepHBIMH OyyT yTBepxKaenus: a) 1° € R, 6) i° € Z,B) 1° € N, T)

ne Q.

3. JTanbl MHOKecTBa A 1 B. HaiiTu 00beiviHeHMe, TiepeceueHre U pa3HOCT, MHOKecTB A u B. a) A = {3, 7, 6, 5},
B=1{4,3,11,9,5}; 6) A= (10, +o), B = (-0, 12]

4. 3amaTh TEPeYUCIeHWEeM 3JIEMEHTOB MHOXKECTBA, 3a/jaHHbIe yKa3aHHEM XapaKTepUCTUYeCKOro CBOMCTBa
snementos: K=|k| k € N, k<3|

5. M1306pasiTh MHOXKECTBO Ha YKMC/IOBOH mpsivoit: M =\m| m € R, -21<m<0|

BAPUAHT 10.

1. Ilaso muoxectBo A =|ala-cy6sekm Poccuiickoii dedepayuu|. Torja BepHbIM Gy/1eT yTBepIKEHHE:
«MHoxectBo A ».
a) KOHEYHO M 33/IaH0 MepeurcIeHeM BCeX 37IEMEHTOB; 0) KOHEUHO U 3a[JaHHO C TIOMOIIBI0 XapaKTepUCTUUYECKOTO
CBOMCTBa; B) OECKOHEUHO W 3aJaHHO TIIepPeurC/eHHeM 3/IeMEHTOB; T) OecKOHeUuHO U 3aZidaH0 C TIOMOIIbLIO
XapaKTepUCTUUeCKOTO CBOMCTBA.

2. JInst IpyBe/IeHHbIX HI)Ke MHOYKECTB BEPHBIMU OyAyT YTBEPKAEHUS: a) V5 €N, 0) V5 € Z, B) V5 € R, r)

V5 € Q.

3. Oaubl MHOXKecTBa A 1 B. Haiitu 06bejuiHeHMe, riepeceuerrie ¥ pa3HOCTh MHOXKeCTB A 1 B. a) B =
-3, 0, 4,6, 7,A={9,0,7,-4};6) A=[-9, +x), B = (-0, 1)

4. 3ajaTb NepeuMCIeHHeM 3JIEMEHTOB MHOKECTBA, 3a/jaHHble YKa3aHMeM XapaKTepPUCTHYeCKOro CBOWCTBA
snementos: K=|k| k € N, k<5

5. M1306pasuTh MHOKECTBO Ha UMCI0BOM mpsiMoii: M = {m\ m e R, -13<m<20,



16.
17.

18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.
33.
34.
35.

ITPOMEXYTOYHASA ATTECTAIIA

ITepeueHb BOMPOCOB //Is1 IPOMEXYTOYHOM aTTecTaluu (IK3aMeH)
YucsioBasi 1ocie/JOBaTe/IbHOCTD U eé peziest. [1peaen hyHKIMH Ha 6€CKOHEUHOCTH U B TOUKE.

(0 ¢]
CaolicTBa npeneJsa beHKL[I/II/I. PaCKprTI/Ie Heorpeae/IeHHOCTU ;

HernpepbIBHOCTb (PYHKI[MM B TOUKe U Ha MPOMeXYTKe. BrruricieHre ripesiesioB (OyHKLMM U

rocsefjoBaTenbHOCTel. PacKpbiTHe HeorpeeleHHOCTH ol
[TepBeIi M BTOPOU 3aMeuaTesbHbIE Mpeiesibl.

OrnipesiesieHre TIPOU3BOAHON (PYHKIMH, € (H3UUeCKuii U reoMeTPUUeCKUi CMBIC/I. Y paBHeHHe
KacaTrebHOH.

[MpaBusa u dhopmybl guddepeniipoBanus. JuddepeHLipyeMocTs GyHKLAN.
IuddepentiipoBaHue CI0XHbBIX (QYHKLH.

[Tpon3Bo/iHbIE BBICIIUX MTOPSJKOB.

Iuddepentman pyHkimu. 'eomerpruueckuii cmbica auddepeHiiana

. NccnepoBanmne QyHKLMI C TOMOILBIO MPOU3BO/IHOM: UHTEPBaibl MOHOTOHHOCTU M 9KCTPEMYMBbI

byHKUHMHA.

. BeimyknocTs rpadmka dbyHkiui. Touku reperr6a. ACHUMITTOTHI.

. HeonpepieneHHb1 MHTErpasl, ero CBOUCTBA.

. MeToz Herocpe/iICTBEHHOT'0 UHTEIPYPOBaHUsI B HEOTIpe/[eJIeHHOM UHTerparie.

. MeTto/ 3aMeHbl IepeMeHHOM 1 MeTO/i MHTeIPMPOBaHUS I10 YacTsIM B HeomnpeZieJIeHHOM WHTerpa’e.
. OnpeziesieHHBbIN WHTErpaj, ero reomMeTpuueckuii cMbici. CBOWCTBa OMpezie/ieHHOTO WHTerpaia.

dopmyna Hetotona — JleiibHMLIa.

VHTerpupoBaHye 3aMeHOW NepeMeHHOM U 10 YacTsIM B OTpe/ieJIeHHOM UHTerpaiie.
[TpunoxkeHus oripe/ie/IeHHOT0 UHTerpasia B reoMeTpyuu. Briunicienue niioijazeit puryp c
TIOMOLLBIO OTpe/ie/leHHbIX UHTEerpajioB.

O6bIkHOBeHHbIe ArddepeHIaTbHbIe YPaBHEHHSI.

MuddepentianbHble ypaBHeHus | opsiaka: ob1ijee ¥ yacTHOe pellieHHe, TeOMeTpUIeCKHi CMBICT,
Haua/bHble yCI0BUS, 3a/aua Komm.

IuddepenLianpHble ypaBHeHUs 11€PBOT0 MOPsJKa C pa3essiolMMUACS [lepeMeHHbIMU.
JIuneliHble ofHOpPOJHBIE fUddepeHIMaabHbIe ypaBHEHUsI BTOPOT'O MOPsiJKa C MTOCTOSTHHBIMU

K03 duLeHTaMu

3HaKOIOCTOSsIHHbIE YUC/IOBbIe Psifibl. OCHOBHBIE OTIpe/ie/ieHus], CBOMCTBA CXOZSIMXCS PSZIOB.
Heob6xouMmblii TPU3HAK CXOAUMOCTH UYHC/IOBBIX PSIZIOB.

[MTpu3Hak cxopumocTH [Tanambepa

3HakorepeMeHHbIe ¥ 3HaKOUepeAyIOIIUecs: UNC/IOBbIe psiibl. AOCO/IOTHAS U YCIOBHAS CXOAUMOCTb.
[MTpu3Hak JleliOHuIa.

dyHKIMOHaMBHBIE psiAbl. OnpezeneHye, 06/1aCTb CXOJUMOCTH.

CreneHHble psifibl, UHTEpPBa/ CXOJUMOCTH.

[TprMeHeHHe CTeTIeHHBIX PSA0B K MPUOIMKEHHBIM BBIUMC/IEHUSIM, K BBIYMC/IEHHIO OTIpe/ie/IeHHbIX
VHTerpasosB.

Tpuronometrpudeckuii psisi @ypwe 7151 GyHKIMM ¢ ieproioM T=21. @opMyJIMPOBKA yC/IOBUM
pasyoXUMocTy (YHKLMH B psiibl Dypbe.

Komb6unatopuka. OcHoBHBIE (hopMy /bl KOMOMHATOPHKH.

BeposiTHOCTb COOBITHS, CBOWCTBA BEPOSITHOCTU

CyMmMma cobbITHI 1 e€ BepOSITHOCTb.

[TpousBeseHre COOBITHI 1 €T0 BEPOSITHOCTD.

CnyualiHas BemMunHa. Busibl ciydaliHbIX Be/TMUMH.



bunersl /1A poBejeHUs 3K3amMeHa

Kontposmvpyembie komnetenuuu OK 01, OK 02, TIK 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
IIK 3.2

OK3aMeH TMIPOBOJUTCS B YCTHOW (BapyaHT1) WM MMCbMEHHOM (BapUaHT 2) ¢opMe.

NHcTpyKIua /1 5K3aMeHYy I erocs:

1. IIpoutuTe BHUMATEILHO UHCTPYKLIUIO.

2. Ilpy MOATrOTOBKE K OTBETY U HENOCPENCTBEHHO BO BpeMsl OTBeTa Ha 3K3aMeHe
oOyuaroluMcsi  pa3pelriaeTcss T10/Ib30BaThCsl J1ab0paTOPHBIM U ZIeMOHCTPALIMOHHBIM
o0opy/ioBaHHEM, Ka/lbKy/JISTOPaMH, CTPAaBOYHWKAaMH U Tab/UIjaMH, He COofeprKaliiMu
TIPSIMOT'O OTBeTa Ha BOTPOCHI OU/IETOB.

3. Ilpu BeIMO/IHEHUM 3ajaHuii Bbl MoXkeTe M0J/ib30BaThCsi UepHOBUKOM. CoBeTyeM
BBITIOJIHATh 3a/laHHS B TOM TIOPSiJKe, B KOTOPOM OHHU JaHbl. [I/11 5KOHOMUK BpeMeHU
MpOMNyCKaWTe 3aJlaHue, KOTOpPOe He YAaeTcsl BBINIOJHUTh Cpa3sy, U MepexoAuTe K
crepytoiieMy. Ecmu mocse BbinosiHeHUsi Bcell paboThl y Bac octaHeTcss Bpemsi, Bbl
CMO’KeTe BePHYTbHCS K POMNYILIEHHbIM 3aJaHUSIM.

4. BpeMs Ha TOATOTOBKY OTBeTa Ha 5K3aMeHe, TTPOBOJUMOM B YyCTHOU (popMme —
20 myuHyT. Ha BbITIOJIHEHHWE TMHMCbMEHHOM 35K3aMeHaI[MOHHOW paboThl 0byudaroremycs
naetcs 90 MUHYT.

Kpurepuu onjeHKH yCTHOr0 3K3aMeHa:

OIleHKA «OTJIMYHO» — 3aC/Ty>KMBaeT OOyJaroIMICs, TIOKa3aBIIMKM TIyOOKUN u
BCECTODOHHUM ypOBeHb 3HAHUS [JUCLUILUIMHBI, YCMEIIHO BbITIOJIHUBIIUKA 3aflaHus,
rpelyCMOTPeHHbIEe POrPaAMMOM.

OLIeHKA «XO0POILIO» — 3ac/y)KWBaeT O0yYarolWiCs, TMOKAa3aBIINM TOJHOe 3HaHWe
JVCLATUIVHBI, YCHEIIHO BBITTOJHUBIIWK 3a/laHusi, TpeJyCMOTPeHHbIe TPOTrpaMMOM, HO
JIOMYCTUBIIIMY He3HAUMTe/TbHbIE HeJJ0UeThl B OTBETe.

OLIeHKA «y/I0BJIETBOPHUTE/IBHO» — 3aCTy)XKMBaeT OOyYaroluiics, TTOKa3aBIINH
3HaHWe [UCIMIUVIMHBI B o00BbeMe, [JOCTaTOYHOM /i TPOZAO/DKeHUs 00yueHus,
CIPaBUBLIMMICS C 33/JaHUSIMU, TTPeyCMOTPEHHBIMU MPOrPaMMOM (0IyCKarOTCsT HETIOJ/IHbIE
OTBEThI Ha MTOCTABJIEHHbIE BOMIPOCHI).

OLIeHKA «Hey/I0B/IeTBOPUTE/IbHO» — 3aC/Ty)KHBaeT 00yuaroiuiicsi, 00Hapy KUBILIUNA
3HauMTe/bHbIe TIpo0enbl B 3HAHWM AWUCLUIUIMHBI, [JOMYCTUBIIMM TPUHIUIHNAIbHBIE
OIITMOKY MPH BBIMTOTHEHNUH 3aJJaHUM, TTPelyCMOTPEHHBIX IMPOrPaMMO.

KpuTepuu o1jeHKH YCTHOI0 MMCbMEHHOI0 IK3aMeHa:
OueHka «5» - 3alanue BbIo/iHeHO Ha 90-100%.
OueHka «4» - 3a1aHye BbITIOJIHEHO Ha 70-89%.

OweHka «3» - 3aJlaHHe BBITIOJIHEHO Ha 46-69%.

OweHKa «2» - 3a/laHUe BBITIOJIHEHO Ha MeHee 46%.



BAPUAHT 1

MunucrepcrBo Tpascnopra Poccuiickoit @epepanun
de/iepanbHOE areHTCTBO JKe/1e3HOAOPO)XKHOI'0 TPAHCIIOPTa
deepajibHOE roCcyJapCTBeHHOe (10/pKeTHOe 00pa3oBaTeIbHOe
ydpex/ieHre BbICIIero 06pa3oBaHus

«IIpMBO/DKCKUMN TOCy/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IIeHrs»

(ITpusI'YIIC)

PaccmotpeHo:

Ha 3aceJIaHUU [TUK/IOBOH KOMUCCHUU
ob1enpodeccUoHaNbHBIX U
MaTeMaTHUeCKUX JUCIIATUTAH

JK3aMeHal[HoHHbIHM oummeT Ne 1
10 AUCLUITIMHE
OIl.10. MaTremaTHKa
IUTSL CTIEL[HA/TBHOCTH

YTBepxaro:

HauanbHuK yuebHOro otzena
®.N.0.

« » 20 1.

IIporokom Ne __
OT «___ » 20 r.
IIpencenarens K

®.1.0.

23.02.01 Opranu3sanusi IepeBo30K 1
yrpaB/jieH/e Ha TpaHCIIopTe (10 BUaM)
I'pyrmer

1. BeposSITHOCTb COOBITHSI, CBONCTBA BEPOSITHOCTH.

2. BeluncrieHue ompefie/IeHHOTO UHTerpasa C oMoltbio ¢hopmysl HeroToHa — JletibHuia.
1

BbruncuTh onpeiesieHHbIN UHTerpal f 2x+1)dx
-1

3 2
. 2x7-3x"+1
3. Beruncmuts npegen: lim —————.
x-o0 X" +4X +2x

IIpeniosaBatesns: ®.1.0.
MusnucrepcTBo TpaHcnoprta Poccuiickoit @epepanun
®depepasbHOE areHTCTBO JKe/Ie3HO0P0KHOT'0 TPAHCIOPTa
®deepabHOE rOCYJAPCTBEHHOE 010 )KeTHOe 00pa3oBaTe/IbHoe
yupeXxjeHue BbICIIero 06pa3oBaHus
«I[TpUBO/DKCKHI roCy/JapCTBeHHbIH YHUBEPCUTET MyTel CO00IeHnsI»
(ITpusI'YIIC)

PaccmortpeHo: Ok3ameHalMoHHBIN Ouer Ne 2 YTBepxkzaro:
Ha 3ace/laHu| LIUK/IOBOM KOMHCCHUN 10 JAUCLUIIVHE HauansHUK yueOHOTO oT/e/1a
ob1ienpodecCUoHaNbHBIX U OI1.10. MaTemaTHKa ®.1.0.
MaTeMaTUUYeCKUX JUCLIUTIIMH JUIS1 CTIeLIMa/IbHOCTH « » 20 r.

IMpoTokom Ne _____
OT «__» 20 r.
IIpencenarens K

®.1.0.

23.02.01 Opranu3sanusi repeBo30K 1
ympaBjieHre Ha TpaHCIiopTe (110 BUam)
I'pyrmmer

1. 3HaAKOMOCTOSHHBIE UKCIOBbIE PAABL. OcHOBHBIE oripefiejieHud, CBOICTBa CXOOAIINXCA PAAOB.

2. I1epBbIii ¥ BTOPOM 3aMeuaTe/ibHbIe TpefiesTbl. BEIUMC/INTE:

sin2 x

3. Haiitu ipou3sBogHyto pyHkimu Yy =1n3 x.

IlperniogaBarerib:

®.1.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe

YupexxjaeHue BbICIIEero 06pa3onamm

«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)
PaccmotpeHno: Ok3ameHal[MoHHEIH 6umeT Ne 3 YTBepxzao:
Ha 3aceJjaHUM LIMKI0BOW KOMHUCCUN 10 JAUCLAIIHE HavanbHUK yueGHOTO OTZea
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTHYeCKUX JUCLIUTIIMH JUIS CTIeLIMa/IbHOCTH « » 20__r.
ITporokom Ne _____ 23.02.01 Opranwu3aniyst IepeBo30K 1
oTe«_»__ 20_r ympaBjieHre Ha TpaHcIiopTe (110 BUam)
IIpencenarens K ['pynmsl
®.1.0.

1. O6bIKHOBeHHbIe JUddepeHLIanbHbIe YPABHEHUS.

2. Cymma coOBITHH U e€ BePOSITHOCTb.

3. Haiimut: f '(x ), ecmnt f{x)=2Inx- 3x.
IIpennosaBaTens: ®.1.0.

MunucrepcrBo Tpancnopra Poccuiickoit @eepanun
®depepanbHOe areHTCTBO JKe/1e3HOA0P0)KHOr'0 TPAaHCIopTa
®deiepaibHOE rOCYyAAPCTBEHHOE 0I0/KEeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIIero 00pa3oBaHus
«[IpMBO/DKCKUH TOCYJapCTBEHHbIN YHUBEPCUTET MyTel CO00IIeHrsA»
(ITpusI'YIIC)

PaccmotpeHo: Ox3ameHaLoHHbIN Omter Ne 4 YTBepxzato:
Ha 3aceJaHuun ].[I/IKJIOBOI71 KOMUCCHUHN 10 JUCLIUITJINHEe HauanbHUK y‘—IeﬁHOFO oTaesa
ob1enpodecCcHoHaNbHBIX U OI1.10. MaTemaTHKa ®.1.0.
MaTeMaTUYeCKUX AUCLIUIIIUH JUIS CIIELIAA/TbHOCTH « » 20__r.

ITporokom Ne
OT «___» 20 r.
IIpenceparens K

®.1.0.

23.02.01 Opranu3sanusi IepeBo30K 1
yrpaB/jieHVe Ha TpaHCIIopTe (110 BUaM)
I'pyrmer

1. OripesienieHrie MPOU3BOIHON (hyHKIMY, eé pU3NUeCcKUil 1 reoMeTpUUecKUit CMbICII.
2. TpuroHomeTpuueckuit psig Pypbe asis hyHKIM ¢ iepuogoM T=2m. PopMyMpoBKa yCI0BUH
pasniokumocT QyHKIUN B psifibl Pypre.

00
3. ViccnepoBaTh CXOUMOCTD psifia z

IIperntogaBaTesib:

n

1 2n+5

®.1.0.

C TIOMOIIL[bI0 TIpU3HaKa JlelOHuU1Ia.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe

YupexxjaeHue BbICIIEero 06pa3onamm

«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)

PaccmoTpeHo:
Ha 3aceJjaHUM LIMKI0BOW KOMHUCCUN
obrienpodeccuoHaNbHBIX U
MaTeMaTH4YeCKUX AUCLIUTUIAH
IMpotokon Ne
OT «__» 20 T.
IIpencenarens K

®.1.0.

DK3aMeHal[MoHHbIN ouner Ne 5
10 JUCIIUTIITIHE
OIl1.10. MaTremaTHka
JJIS1 CTIeliua/IbHOCTH
23.02.01 Opranusanus repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pyminbl

YTBepxjaro:

HavanbHUK yueGHOTO OTZea
®.1.0.

« » 20 r.

1. OuddepenimansHbie ypaBHeHus: | mopsifka: obiree ¥ yacTHOe pellieHWe, TeOMeTPUUECKUA CMBICI,

Ha4da/IbHbI€ YC/IOBHA, 3d/jdadad Koruwu.

2. TIpou3Be/jeHne COOBITHIA U €r0 BEPOATHOCT.
3. Haiitu ipousBoguyo GyHkimu [ |x|=sin3 x-(cos3x+1].

IIpeniosaBatesns: ®.1.0.
MunucrepcrBo Tpascnopra Poccuiickoit @epepanun
®deepabHOE areHTCTBO JKeJIe3HO/J0PO)KHOT'0 TPaHCIIopTa
®de/iepasibHOE rOCYyAAPCTBEHHOE 0I0/KETHOE 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIIero 00pa3oBaHus
«[IpMBO/DKCKUH TOCyJapCTBEHHbIN YHUBEPCUTET MyTel CO00IIeHrs»
(ITpusI'YIIC)

Paccmotpeno: DK3amMeHal[HOHHEIH 6ummeT Ne 6 YTBepxKaaro:
Ha 3aceJaHuun ].[I/IKJIOBOI71 KOMUCCUHN 10 JUCLIUILIJINHEe HauanbHUK yqe6Horo oTaesa
ob1enpodecCHoHaNbHBIX U OI1.10. MaTemaTHKa ®.1.0.
MaTeMaTHYeCKUX AUCLIUIIINH « » 20__r.

ITporokom Ne
OT «___» 20 r.
IIpepcenarens K

®.1.0.

J1s1 CIIeLiuaIbHOCTH
23.02.01 Opranu3sanusi IepeBo30K 1
yrpaB/jieHVe Ha TpaHCIiopTe (110 BUaM)
I'pyrmer

1. JuddepeHiipoBaHue CI0KHBIX QYHKLUH.
2. CrereHHble psifibl, THTEPBa/ CXOJUMOCTH.

3. Haiitu Bce perienus auddepeHIaaibHOr0 ypaBHeHUsT y' =y- ( x’+e".

IIperntogaBaTesib:

©.1.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe

YupexxjaeHue BbICIIEero 06pa3onamm

«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)
PaccmoTpeHo: OK3aMeHal[MOHHLIHM outeT Ne 7 YTBepxkaato:
Ha 3ace/JaHUH LIUKJIOBOW KOMHCCHU 10 JUCLIUTUIMHE HavanbHUK yueGHOTO OTZea
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTHUeCKUX JUCLATUIH JUIS CTIeL{ialbHOCTH « » 20 __r.

IMpotokon Ne
OT «__» 20 T.
IIpencenarens K

®.1.0.

23.02.01 Opranusanus repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pyminbl

1. HeonpefiesieHHBIN UHTeErpaJl, €ro CBOMCTBA.
2. HpI/IMEHEHI/Ie CTEIIeHHbIX PAAO0B K HpI/I6JII/I)KEHHBIM BBIUNC/IEHUAM, K BBIYUC/IEHWIO OIIpeAe/IeHHbIX

VIHTerpasos.

3. Haiitu Touku neperuba GpyHKmu y =2 x>-8x.

IIpeniosaBatesns: ®.1.0.
MusnucrepcTBo Tpancnoprta Poccuiickoit ®epepanun
®depepasbHOE aTeHTCTBO JKe/Ie3HOJ0P0KHOT'0 TPAHCIOPTa
®depepanbHOE rOCyAapCTBEHHOE 010 )KeTHOe 00pa3oBaTe/IbHOe
yupeXx/eHue BbICIIero 00pa3oBaHus
«IIpHBO/DKCKHUI TOCY/JapCTBEHHbIN YHUBEDCUTET MyTel CO00IeH sa»
(ITpusI'YIIC)

PaccmortpeHo: Ok3ameHalMoHHbIY Outer Ne 8 YTBepxzaro:
Ha 3acelaHuM LIUK/IOBON KOMUCCHU 10 JAUCLUIIHE HavanbHuUK yuebHOTO OoTZea
obrienpodeccuoHaNTbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTUYeCKUX JUCLIUTIIMH JUIS1 CTIeLIMa/IbHOCTH « » 20 r.

IMpoTokon Ne
OT «__» 20 r.
IIpencenarens UK

®.1.0.

23.02.01 Opranu3sanusi 1epeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pymrsl

1. OnpenenenHnblii UHTErpas, €ro reoMeTpuUecKuii cMbic/l. CBOMCTBA OTpe/Ie/IeHHOr0 HHTerpaia.
dopmyna Hetotona — JleiibHmIa.

2. JluHeliHble OAHOpOJHBIE AUbdepeHIaNbHble ypaBHEHUsT BTOPOTO TMOpsKa C TOCTOSIHHBIMHU
K03 duULMeHTaMu.

3. BeposSITHOCTb TOT0, UTO CTYZIEHT CAACT TepBbIM 3K3ameH, paBHa 0,9; Bropoi — 0,9; Tpetuii — 0,8.
HaiiTu BepOSITHOCTB TOTO, UTO CTYJEHTOM OYJyT C/laH TOJIbKO OJIH K3aMeH.

IIpeniosaBaTesns: ®.1.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe

YupexxjaeHue BbICIIEero 06pa3onamm

«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)

PaccmoTpeHo:
Ha 3aceJjaHUM LIMKI0BOW KOMHUCCUN
obrienpodeccuoHaNbHBIX U
MaTeMaTH4YeCKUX AUCLIUTUIAH
IMpotokon Ne
OT «__» 20 T.
IIpencenarens K

®.1.0.

JK3aMeHa[HOHHEIH oumer Ne 9
10 JUCIIUTIITIHE
OIl1.10. MaTremaTHka
JJIS1 CTIeliua/IbHOCTH
23.02.01 Opranusanus repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pyminbl

YTBepxjaro:

HavanbHUK yueGHOTO OTZea
®.1.0.

« » 20 r.

1. VlHTerpupoBaHye 3aMeHOM IlepeMeHHO# 1 110 YacTsIM B OIpefie/ieHHOM UHTerpase. Beluncauthb
2

onpe/ie/IeHHbIN UHTerpat: f (2x+1)%dx

1

2. ®dyHKUMOHANMbHBIE psifbl. OrpeeseHue, 06/1aCTh CXOAUMOCTH.

— 4 _
3. HaiiTi 5KCTpeMyM, TIPOMEXyTKH Bo3pacTaHus u yObiBanus dyrkipn J — X

4X+4/

[TpeniogaBaTesns: ®.1.0.
MunucrepcrBo Tpancnopra Poccuiickoit @eepanyun
®depepabHOE areHTCTBO JKe/1e3HO0P0)KHOr'0 TPaHCIopTa
®depepanbHOe roCyAapCTBeHHOE 010)KeTHOe 00pa3oBaTe/IbHOe
yupex/ieHre BbICIIero 00pa3oBaHus
«[IpUBO/DKCKHUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHNsA»
(ITpueI'YIIC)

PaccmoTpeHo: Ox3ameHaroHHbI 6metr Ne 10 YTBepxzato:
Ha 3aCe/laHuH ]J;I/IKJIOBOI71 KOMUCCHUU 10 JUCLIUITIJINHEe HauansHUK yqe6Horo oTaesa
obienpodeccroHaMbHBIX U OI1.10. MaTemaTHKa ®.1.0.
MaTeMaTUYeCKUX AUCLIUIIIUH « » 20__r.

ITporokom Ne ___
OT «___» 20 r.
ITpepceparens K

®.1.0.

JI1S1 CIIeL{MaIbHOCTH
23.02.01 Opranu3saiusi iepeBo30oK 1
yrpaB/jieHe Ha TpaHcIiopTe (110 BUaM)
I'pynmer

1. MeTopz HenocpeACTBEHHOIO UHTerPUPOBAHUS B HeOIIpe/le/IeHHOM UHTerpasle.
2. uddepeHianbHble ypaBHEHUs [1€PBOTO TMOPsAAKA C pa3esiSoI{UMUCS ITepeMeHHbIMHU.
3.BLIUNC/IUTE MUI0MIA/b GUIYpbI, OTPAHMUEeHHOM TMHUAMU y =Xx"-, Y =-2 X +2,

IIpeniosaBaTesns:

©.11.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe

YupexxjaeHue BbICIIEero 06pa3onamm

«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)

PaccmoTpeHo:
Ha 3aceJjaHUM LIMKI0BOW KOMHUCCUN
obrienpodeccuoHaNbHBIX U
MaTeMaTH4YeCKUX AUCLIUTUIAH
IMpotokon Ne
OT «__» 20 T.
IIpencenarens K

®.1.0.

Ok3aMmeHaloHHbIH oumeT Ne 11
10 JUCIIUTIITIHE
OIl1.10. MaTremaTHka
JLISI CTTeI[Ha/IbHOCTH
23.02.01 Opranusanus repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pyminbl

YTBepxjaro:

HavanbHUK yueGHOTO OTZea
®.1.0.

« » 20 r.

1. TIpuno>xeHUs ompe/ie/IeHHOTO UHTerpasa B reoMeTpUH. BerurciieHye mioraziel Guryp ¢ moMolrbio
onpe/ie/leHHbIX UHTerpanoB. Haitu niomazss GUrypel, OrpaHUueHHO! IMHUAMU ) = - x’+4 u y=0.
2. BeposATHOCTE COOBITHSI, CBOWCTBA BEPOSITHOCTH.

3. MicciiejoBaTh CXOAMMOCTS psifia i 2n+4
| it pan L e
[IpernogaBaTerib: ®.1.0.
MunucrepcTBo TpaHcnopra Poccuiickoi ®epepanun
®depepabHOE aTeHTCTBO JKe1e3HOJ0PO0KHOI'0 TPAHCIOpPTa
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOE 00pa3oBaTe/IbHOe
yudpex/ieHre BbICIero 0o0pa3oBaHus
«ITpUBO/DKCKHI roCy/JapCTBeHHbIH YHUBEPCUTET My Tel CO00IeHusI»
(ITpusI'YIIC)
PaccmotpeHo: Ok3ameHaoHHbIH OretT No 12 YTBepxzaro:
Ha 3aceZlaHUM LIMKI0BOW KOMHUCCUN 10 JUCLATIIHE HavanbHuK yuebHOTo oTZena
obienpodeccroHaMbHBIX U OI1.10. MaremaTHKa ®.11.0.
MaTeMaTU4eCKUX JUCLIUTITAH JJTs CTIeL{uaTbHOCTH « » 20__r.

ITporokon Ne
OT «___» 20 r.
IMpencenarens K

®.1.0.

23.02.01 OpraHu3arus repeBo3oK U
yIpasJieHHe Ha TpaHCIopTe (110 BUjaM)
I'pynmner

1. Beimyknocts Tpaduka dyHkiui. Touku nepernba. AcumnToTsl. OnpeielTh TOUKH repervba KpUBoi

flx|=x*-x.

2. KombunaTopuka. OcHOBHbIe (hOpMYJTbl KOMOMHATOPHKH.
3. BeposiTHOCTB TOTO, UTO CTYJIEHT CAACT TiepBLIi 3K3ameH, paBHa 0,7; BTopoii — 0,6; Tpetuii — 0,8. Halitu
BEPOSTHOCTh TOTO, UTO CTYZAEHTOM OyAyT ClaHBl XOTs ObI OJHUH K3aMeH.

HDEHOAaBaTEHBI

©.1.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe

YupexxjaeHue BbICIIEero 06pa3onamm

«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)

PaccmoTpeHo:

Ha 3ace/laHuu LIMK/I0BOW KOMUCCHU

obrienpodeccuoHaNbHBIX U

MaTeMaTH4YeCKUX AUCLIUTUIAH

IMpotokon Ne

OT «___ »

IIpencenarens K
®.1.0.

20 T.

Ok3aMmeHal[oHHEIH oumeT Ne 13
10 JUCIIUTIITIHE
OIl1.10. MaTremaTHka
JI7IS1 CTIeL[UaIbHOCTH
23.02.01 Opranusanus repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pyminbl

YTBepxjaro:
HavanbHUK yueGHOTO OTZea
®.1.0.
20 r.

« »

1. MeTo/1 3aMeHbI TIepeMeHHON U METOJ, MHTeTPUPOBAHKS 110 YacTsM B HEOTIpe/ie/IeHHOM UHTerparie.
2. Jlunelinble ogHOpOaHBIe A depeHIabHbIE yPaBHEHHUS] BTOPOTO TIOPSIIKA C TOCTOSHHBIMU

K03 durrieHTaMu

3. B kop3uHe 5 6GesibIxX apoB, 2 B TIOMOCKY, 3 UEPHBIX U 7 B K/IeTKy. HaliTh BepOSTHOCTB TOTO, YTO HayTas

BbIOpaHHBIN 11ap Oy1eT 0JHOI[BETHLIM

IIpennosaBatesns: ®.1.0.
MunucrepcTBo TpaHcnopra Poccuiickoi ®epepanun
de/lepasibHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIOPTA
defepanbHOE rocyAapCTBEHHOE 0I0/KeTHOE 00pa3oBaTe/IbHOe
yupex/ieHre BbICIIero 00pa3oBaHus
«ITpUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET IMyTel CO00IeHusI»
(ITpusI'YIIC)

PaccmotpeHo: Ok3ameHaloHHbIH Ouer Ne 14 YTBepx/jaro:
Ha 3ace/JaHUH LIUKJIOBOW KOMHCCHU 10 JUCLIUTLIMHE HavanbHuk yueGHOTO OoTZema
obienpodeccroHalbHBIX U OI1.10. MaTremaTHKa ®.11.0.
MaTeMaTHYeCKUX JUCLIUTUTH JUIS1 CTIeLIMa/TbHOCTH « » 20__r.

ITpoTokom Ne

OT «___»

IMpepcenarens K
®.1.0.

20 r.

23.02.01 Opranu3sarus nepeBo3oK U
yIpasJieHHe Ha TpaHCIIopTe (10 BUJaM)
I'pynmner

1. 3HakorepeMeHHbIe ¥ 3HAKOUepeAyIOIHecs UNC/IOBbIe Psi/ibl. AGCOJIOTHAS M YC/IOBHAs CXOIUMOCTb.
2. [MpaBusna u dhopmysl quddepenipoBanus. JuddepenipyeMocts byHKumU. duddepeniman
dyskipm. Haiiti npoussogHyro npoussegenus: f(x|=3x+(x-4).
3. Oanbl MHOXecTBa A = {3,5, 0, 11, 12, 19}, B = {2,4, 8, 12, 18,0}, HailTu nepeceueHue,

o0beiviHeHre U Pa3HOCTb.

IIpeniosaBaTesns:

®.1.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe

YupexxjaeHue BbICIIEero 06pa3onamm

«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)
PaccmotpeHo: Ok3ameHaloHHbIH Oumer Ne 15 YTBepxKzato:
Ha 3ace/laHNM LIUKI0BOM KOMUCCHU 10 JUCLIUTUIMHE HauanbHUK yueGHOTO OTZena
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTHYeCKUX JUCLIUTIIMH JUIS CTIeLIMa/IbHOCTH « » 20__r.

IMpotokon Ne
OT «__» 20 T.
IIpencenarens K

®.1.0.

23.02.01 Opranusanus repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pyminbl

1. NiccnenoBanue (pyHKLMM C IOMOLLbEO POW3BOHOM: UHTEpBaibl MOHOTOHHOCTH U 3KCTPEMYMBbI
o 2
dynximii. ViccejoBaTh GyHKLMIO HA MOHOTOHHOCTD: f (X]=X"-x +4.

2. IuddepenimansHbie ypaBHeHUs | mopsika: oblijee ¥ UaCTHOe pellieHre, reOMeTPHUeCKUI CMBICT,

Hayva/bHbIe yC/IOBUS, 3a/aua Kormm.
3. Pemuth 3a7auy Kot a1 ypaBHenus xdy + ydx =0, eciu y(2)=3.

IIpennosaBatesns: ®.1.0.
MusnucrepcTBo Tpancnopta Poccuiickoit @eaepanun
®dejfepa/bHOE areHTCTBO JKeJIe3HO/[0PO)KHOT'0 TPAHCIIOPTa
®@eepabHOE rOCYAPCTBEHHOE 010)KeTHOe 00pa3oBaTe/IbHOoe
yupeXxJeHue BbICIIero 06pa3oBaHus
«I[TpUBO/DKCKHH roCy/JapCTBeHHbIH YHUBEPCUTET MyTel CO00IeHnsI»
(ITpusI'YIIC)

Paccmorpeno: Ok3ameHaroHHLIH onteT Ne 16 YTBepxjaro:
Ha 3ace/laHu| LIUK/IOBOM KOMHCCHUN 10 JAUCLIUIIHE HauaneHUK yueOHOTO oT/e/1a
ob1ienpodecCUoHaNbHBIX U OI1.10. MaTemaTHKa ®.1.0.
MaTeMaTUUYeCKUX JUCLIUTIIMH JUIS CTIeLIMa/IbHOCTH « » 20 T

IMpoTokon Ne _____
OT «__ » 20 r.
IIpencenarens K

®.1.0.

23.02.01 Opranu3sanusi repeBo30K 1
ympaBjieHre Ha TpaHCIiopTe (110 BUam)
I'pyrmmer

1. HenipeprIBHOCTE (DYHKLIMM B TOUKE M HA MPOMEXKYTKe. BrruncieHue nipefiesioB GyHKLUUN 1

0 .
roc/j1ea0BaTe/IbHOCTeH. PaCKp];ITI/Ie Heormnpene/1eHHOCTH | — |. Brruncnutb npeaes: lim
x-0 X

0

3
3x +x

2. CymMa coOBITHI U e€ BepOSITHOCTb.
3. Hatigure o0liiee pelieHre TMHEHHOTO OJHOPOAHOTO AvddepeHIMaIbHOTO ypaBHeHHsT BTOPOTO TOPSi/IKa C
v +4y' +4y=0,

MOCTOSIHHBIMU K03 dullieHTaMu

IIpeniosaBaTens: ®.1.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe

YupexxjaeHue BbICIIEero 06pa3onamm

«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)
PaccmotpeHo: Ok3ameHaloHHbIH 6umetr No 17 YTBepxpato:
Ha 3ace/laHNM LIUKI0BOM KOMUCCHU 10 JUCLIUTUIMHE HauanbHUK yueGHOTO OTZena
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTHYeCKUX JUCLIUTIIMH JUIS CTIeLIMa/IbHOCTH « » 20__r.

IMpotokon Ne
OT «__» 20 T.
IIpencenarens K

®.1.0.

23.02.01 Opranusanus repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pyminbl

1. Yucnoas mocsiefoBaTesibHOCTD U eé nipeen. [Ipeaen GpyHKIMY Ha 6@CKOHEUHOCTH U B TOUKe.
2. CymMa coOBbITHIA U e€ BePOSITHOCTb.
3. Haittu tiomazs pUrypel, orpaHAYeHHOMN JIMHUAMH y =6 X - X U OCBIO aGCIUCC.

[TpeniogaBaTesns: ®.1.0.
MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
®depepanbHOe areHTCTBO JKe/1e3HOA0P0)KHOr0 TPAaHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/KeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHue BhIcIero oopasoBaHus
«IIpHUBO/DKCKMH IoCy/JapCTBeHHbI YHUBEPCUTET MyTel CO00IeHusI»
(ITpusI'YTIC)

PaccmoTpeHo: Ok3ameHaloHHbIH Ouer Ne 18 YTBepxKzato:
Ha 3aCe[JaHUM LIUK/I0BOX KOMUCCHUU 110 JUCLIUTI/IAHE HauanbHUK yueGHOTO OTZena
obmienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTHYeCKUX JUCLIATIIMH JUIS1 CTIeLIMa/IbHOCTH « » 20__r.

IMpotokon Ne
OT «___» 20 T.
IIpencenarens K

®.1.0.

23.02.01 Opranu3sanus repeBo30oK 1
yrpaBjieHre Ha TpaHcCIiopTe (110 BUaM)
['pyminbl

1. 3HaKkornepeMeHHbIe U 3HAKOUepeyIOIIecs: UUC/IoBbIe psifibl. AGCO/IOTHAs U YC/I0BHAsE CXO/IUMOCTb.
2. Inddepenuyan GpyHkuyy. 'eomeTpryeckuii cMbica uddepeHLana
2

[0,6x/1-x] dx

3. BeuncnTs ornpefienieHHbIN uHTerpas 0

®.1.0.

IlperniogaBaten:




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHue BhIcIero o6pasoBaHus
«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)
PaccmoTpeHo: Ok3ameHaloHHbIH 6umer Ne 19 YTBepxKzato:
Ha 3aceJjaHUM LIMKI0BOW KOMHUCCUN 10 JAUCLAIIHE HavanbHUK yueGHOTO OTZea
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTU4YeCKUX JUCLIATIIMH JUIS CTIeLIMa/IbHOCTH « » 20__ 1.
ITporokom Ne _____ 23.02.01 Opranwu3aniyst IepeBo30K 1
OT «___ » 20__r. ympaBjieHre Ha TpaHcIiopTe (110 BUam)
IIpencenarens K [pynirisl
®.1.0.
1. l'eomeTpryecKurii CMbIC/I IPOM3BOJHOM. Y paBHeHYe KacaTe/lbHOM.
2. CnyyaiiHast BeJidurHa. Buzbl ciyyaliHbIX BeTMUKH.
2
. tg 4x
lim 9_2

3. Beruncuts nipefen ¢yHkipu X0 2x

IIpenmogaBaTesib: ®.N.0.
MunucrepcTBo TpaHcnopra Poccuiickon ®epepanun
®depepabHOE areHTCTBO JKe1e3HOJ0P0)KHOr'0 TPAaHCIopTa
deiepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe
y4pex/ieHre BbICIero 00pa3oBaHus
«[IpUBO/DKCKHUI TOCY/JaPCTBEHHbIN YHUBEPCUTET MyTel CO00IeHHsA»
(ITIpueI'YIIC)

PaccmoTpeHo: Oxk3ameHaroHHbIH 6umetr Ne 20 YTBepKzao:
Ha 3aceZlaHUM LIMK/I0BOW KOMUCCUN 10 JUCLATIIHE HavanbHuk yuebHOTO OTZEa
obirenpodeccroHabHBIX U OI1.10. MaTemaTukKa ®.1.0.
MaTeMaTU4eCKUX JUCLUTITAH IUIST CTIeI[Ha/IbHOCTH « » 20__r.

ITporokom Ne
OT «___» 20 r.
IMpencenarens K

®.1.0.

23.02.01 OpraHu3anus nepeBO30K U
yIpasJieHHe Ha TpaHCIopTe (110 BUjam)

I'pynmer

00
1. CpoiictBa npefena GyHKIUU. PacKpbITrie HeonpezeneHHOCTH pet

2. TpuroHomeTpuueckuii psig Pypbe a1 dyHKIHi ¢ iepuozoM T=2n. PopMyIMpoBKa yCIOBUN

Pa3IoKUMOCTU (PyHKLMH B psifibl Pyphe.

~ L3 ~ —_— ]T
3. 3armcarh ypaBHeHHe KacaTebHOU rpaduKy GyHKIMY Y =3 sin X B TOUKe abCLMCCOM Xy = e

IIpeniosaBaTesns:

®.1.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe

YupexxjaeHue BbICIIEero 06pa3onamm

«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)

PaccmoTpeHo:
Ha 3aceJjaHUM LIMKI0BOW KOMHUCCUN
obrienpodeccuoHaNbHBIX U
MaTeMaTH4YeCKUX AUCLIUTUIAH
IMpotokon Ne
OT «__» 20 T.
IIpencenarens K

®.1.0.

Ok3ameHar[oHHbIH oumer Ne 21
10 JUCIIUTIITIHE
OIl1.10. MaTremaTHka
JI7IS1 CTIeL[UaIbHOCTH
23.02.01 Opranusanus repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pyminbl

YTBepxjaro:

HavanbHUK yueGHOTO OTZea
®.1.0.

« » 20 r.

1. KombunaTtopuka. OcHOBHBIE (hOPMYJ/IbI KOMOWHATOPHKH.
2. 3HaKomepeMeHHbIe ¥ 3HaKOUepe/[yHoLIHecs UMCIOBbIe Psifibl. AGCOFOTHASE M YCIOBHAs CXOUMOCTb.

3. HaiitTu npousBoHyt0 QYHKIUU Yy =

2x

sin x
IIpeniosaBaTens: ®.1.0.
MusnucrepcTBo Tpancnoprta Poccuiickoin @epepanun
®depepasbHOE aTeHTCTBO JKe/Ie3HO0P0KHOT'0 TPAHCIOPTa
®depepanbHOE rOCyAapPCTBEHHOE 010 )KeTHOe 00pa3oBaTe/IbHOe
yupex/eHue BbICIIero 00pa3oBaHus
«ITpHBO/DKCKHI roCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHUsI»
(ITpusI'YIIC)
PaccmoTpeHo: Ok3aMeHaloHHbIH oumer Ne 22 YTBepxzato:
Ha 3acelaH|M LIUKJIOBON KOMUCCHU 10 JAUCLAIIHE HavanbHuUK yuebHOTO OTZea
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ®.1.0.
MaTeMaTUYeCKUX JUCLIUTIIMH « » 20__r.

IMpoTokon Ne
OT «__» 20 r.
IIpencenarens UK

®.1.0.

JJ1s1 CTIeL{uaIbHOCTH
23.02.01 Opranu3sanusi repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pymrisl

1. ITpou3sBoHBIe BBICIINX MTOPSIKOB.
2. Jlunelinble ofHOpOHbIe U depeHLabHbIE ypaBHEHUSI BTOPOrO NOPSI/iKa C OCTOSIHHBIMU

K03 urrieHTaMu

3. Belunciuth onpe/iesieHHbIq UHTerpal

IIperntogaBaTesib:

4 3 xdx
1 2x° =2

®.1.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHue BhIcIero o6pasoBaHus
«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)

PaccmoTpeHo:

Ha 3ace/laHuu LIMK/I0BOW KOMUCCHU

obrienpodeccuoHaNbHBIX U

MaTeMaTH4YeCKUX AUCLIUTUIAH

IMpotokon Ne

OT «___ »

IIpencenarens K
®.1.0.

20 T.

OK3aMeHal[oHHEIH oumeT Ne 23
10 JUCIIUTIITIHE
OIl1.10. MaTremaTHka
JI7IS1 CTIeL[UaIbHOCTH
23.02.01 Opranusanus repeBo30K 1
ympaBjieHre Ha TpaHcIiopTe (110 BUam)
['pyminbl

YTBepxjaro:
HavanbHUK yueGHOTO OTZea
®.1.0.
20 r.

« »

1. [IpunoxeHus onpeie/IeHHOr0 MHTerpasa B reoMeTpun. Beruuciienue niomazeid puryp c
TIOMOLBIO OTpe/ie/IeHHbIX UHTerpasioB

2. OyHKIMOHa/IbHBIE psafbl. OrnpeaeneHue, 00/1acTb CXOAUMOCTH.

3. HaiizuTe o61ijee pelieHre TMHEMHOTO OJHOPOJHOTO JU(QepeHI[aTbHOTO YPaBHEHHSI BTOPOTO

TOpsiZiKa C TIOCTOSTHHBIMU KO3 UL

I r_ _
EHTaMI/Iy+‘y zy_lj.

IlperniogaBarerib: ®.1.0.
MunucrepcTBo TpaHcnopra Poccuiickoit ®epepanun
®defepanbHOE areHTCTBO JKeJIe3HO/[0PO)KHOT'0 TPaHCIIopTa
®deiepanibHOE rOCyAAPCTBEHHOE 0I0/KeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIIero 06pa3oBaHus
«ITpUBO/DKCKHI rocy/japCTBeHHbI YHUBEPCUTET MyTeil Co00IeHus»
(ITpusI'YIIC)

PaccmoTpeHo: Ox3ameHaroHHbIN 6mter Ne 24 YTBepxzato:
Ha 3ace/laHnM LJUK/I0BOM KOMUCCHU 10 JUCLIUTI/IHE HauanbHuK yuebHOro oTzena
ob1enpodeccuoHaNbHBIX U OI1.10. MaTemaTHKa d.1.0.
MaTeMaTHUYeCKUX JUCLIUTIIAH JJISL CTIeLAA/IbHOCTH « » 20__r.

IIporokom Ne __

OT «___ »

ITpencenarens IIK
D.1.0.

20 r.

23.02.01 Opranu3sanusi epeBo30K 1
ympaB/jieHVe Ha TpaHCIIopTe (10 BUJaM)
I'pymmel

1. JuddepennuanbHble ypaBHeHus | mopsizika: o01iiee ¥ 4aCTHOE pellieHue, TeOMeTPUUYeCKUA CMBICI,

Haua/lbHble YCI0BUS, 3a/aua Komm.

2. Beinyksioctb rpaduka ¢pyHKiyid. Touku repernda. ACUMIITOTEHI.

3. Haiitu mpou3BoiHy10 GyHKLUN

IIpeniosaBaTesns:

y={1-x"x"+4x).

©.11.0.




MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHue BhIcIero o6pasoBaHus
«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)

PaccmoTpeHo:

Ha 3ace/laHuu LIMK/I0BOW KOMUCCHU
obrienpodeccuoHaNbHBIX U
MaTeMaTH4YeCKUX AUCLIUTUIAH

Ok3aMeHal[oHHLIH OumeT Ne 25
10 JUCLIUILIHHE
OIl.10. MaTemaTHKa
LIS CIIeL[Ma/IbHOCTH

ITpotokonm Ne __ 23.02.01 Opranu3aiusi IepeBo30K U
oTe«_»__ 20_r ympaBjieHre Ha TpaHcIiopTe (110 BUam)
IIpencenarens K ['pynmsl

®.1.0.

YTBepxjaro:

HavanbHUK yueGHOTO OTZea
®.1.0.

« » 20 r.

1. JIuHeliHble OJHOPOAHBIE AU(QepeHLMaabHble ypaBHEeHHUS] BTOPOTrO MOpsiKa C OCTOSTHHBIMU

KO3 pULMeHTaMH.

2. CiyuariHas BelumHa. Buibl C/lydaliHbIX BeJTMUMH.

lim

2+3x+x°

3. Beruucmts npegien GyHkium x>-1 - X+ 1

IIpenosaBaTesns: ®.1.0.




BAPUAHT 2

MunucrepcrBo Tpascnopra Poccuiickoit @epepanun
de/iepanbHOE areHTCTBO JKe/1e3HOAOPO)XKHOI'0 TPAHCIIOPTa
deepajibHOE roCcyJapCTBeHHOe (10/pKeTHOe 00pa3oBaTeIbHOe
ydpex/ieHre BbICIIero 06pa3oBaHus
«IIpMBO/DKCKUMN TOCy/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IIeHrs»

(ITIpusI'YIIC)
PaccmotpeHo: Ox3ameHaroHHbIN Ouer Ne 1 YTBepxzato:
Ha 3ace/laHUU LIMK/IOBOW KOMUCCHH T10 JUCLIUIT/IAHE HauansHuk yueOHOTO OT/E/Ia
ob1enpodeccUoHaNbHBIX U OI1.10. MaTemaTHKa ®.1.0.
MaTeMaTH4eCKHX OUCLUIIIMH JJI CTIeLIMaIbHOCTH « » 20 __T.
IIporokom Ne __ 23.02.01 Opranu3sanusi IepeBo30K 1
oT«__»___ 20t yTIpaB/ieHHe Ha TpaHCIopTe (110 BUam)
ITpencenarens ITK ['pynmel
®.1.0.
: 3 . 7 . 10x+8x°—4x?
lim lim—— lim

1. Berunciute ripefiesi QyHKLIUU: @) X ® 3x+x’ ,06) x?3 6x—18 , B) X?® —2x°—5x+3

y:12x3+7+%+251nx :M

_ y
2. Haiitu npou3sBo/iHble (QYHKLMU: a) X ;0) Y= 7%-cos3 x ,B) Vx

3. Haiitu Touku nepern6a Kpusoii f[x|=x>-6x*+2x-7.

2
f(14x6-8x+3)dx 6) IM(]X fﬂ f0,6x(2—x2) dx

4. HallTy uHTerpassl: a) X ,B) 275 x? ;T) 0

M
v =(15¢t—at?|
5. CKOPOCTB ABYDOKeHHS MaTePI/IaJ'IbHOI/I TOUKM H3MEHdeTCd II0 3aKOHy c. HaI/IﬂI/ITe

3HaueHHed , eC/Id M3BECTHO, UTO IyTb, NPOM/IEHHBIM TOUKOM OT Hauana [JBWKEHHs /0 ee OCTaHOBKH,
pasen 22,9 M.

6. Taner MHOXKecTBa A 1 B. HaliTu 06beuHeHMe, iepeceueHrie ¥ Pa3HOCThL MHOKeCTB A U B, eciin
A=|alae[-8, +x)|,B=[b| be(-o , -1)|

7. YCTPOWCTBO COCTOMT W3 ABYX HE3aBUCUMO pa0OTarOLIUX 3/1eMEHTOB. BeposTHOCTb Oe30TKa3HOM
paboTBl B TeueHHe HEKOTOPOI'O BpeMEeHH KaKIOro W3 HUX cooTBeTcTBeHHO paBHa 0,9, m 0,8. Haiitu
BEpPOSITHOCTh TOT'0, YTO B TeUE€HHEe HEKOTOPOI'0 BpeMeHM TOIbKO O/IUH 3/1eMEeHT BBIMAET U3 CTPOSl.

8. Haittu 06uimit unTerpan auddepeHIManbHOro ypaBHeHus y -y =12 x°- 6.

iBn—2

n
9. UccnemoBaTh Ha CXOAUMOCTD psif =1 2
10. CnyyaiiHas BenrurHa X 3a/laHa Cae/lyIOLIMM 3aKOHOM pacrpe/iesieHus:
X -2 -1 1 3 4
p 021020, ? 0,1
HaiiT Hen3BeCTHYO BepOSITHOCTh U MaTeMaTUUYeCKoe OXKHJaHUe.

IIperniogaBatens







MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHue BhIcIero o6pasoBaHus
«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)
PaccmortpeHo: JK3amMeHal[HOHHEIH 6umeT Ne 2 YTBepxpato:
Ha 3aceJjaHUM LIMKI0BOW KOMHUCCUN 10 JAUCLAIIHE HavanbHUK yueGHOTO OTZea
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTU4YeCKUX JUCLIATIIMH JUIS CTIeLIMa/IbHOCTH « » 20__r.
ITporokom Ne _____ 23.02.01 Opranu3aiusi nepeBo3oK u
oTe«_»__ 20_r ympaBjieHre Ha TpaHcIiopTe (110 BUam)
IIpencenarens K ['pynmsl
®.1.0.
2 3
lim _8 lim o lim 2X —14x"—4

3
1. Berupc/mts npeen QyHKIpu: a) X2 * 3X =X | §) x»2 5x—10 , B) X7 7x+x*=5x

y=10x5—3+%—12sinx . y
2. Haiitu ipou3BoHbIe PYHKIWU: a) X 16) Y= 5%-cos3 X B)

~ 9 3 2
3. Haiitu Touku neperu6a Kpusoii f(x|=x>+3 x°.

2
3-2x*+7x"
[l12x-9+14x|dx [ ==X dx XX [o4x(8—x) dx
4. HaliTu uHTerpasbl a) 0) X ,B) 275X7:p)0
V:(ntZ—t) jy .
5. CKOpOCTb [BUKEHUSI U3MEHSIeTCS 110 3aKOHY €. Haiigure 3HaueHuer , eC/id U3BeCTHO,

YTO MYTh, NPOM/IEHHBIN TE/IOM 3a MATYI0 CeKYH/ly, paBeH 59 M.

6. Jauel MHOXXecTBa A u B. HaliTn 00beivHeHMe, epeceyeHre M pa3HOCTh MHOXecTB A u B, eciin
A=/adlae(-10, +o)|,B=/b| be(-o0 , 12]|

7. Jns curHamvsaiuy o0 aBapuM YCTaHOBJIEHbI J/IBa He3aBUCHMMO paboTarolux CUTHaIM3aTopa.
BeposiTHOCTB TOTO, UTO TIPYW aBapuu CUrHajau3atop cpaboraer, paBHa 0,8 /s IepBOro CMrHaaM3aTopa,
0,7. HaiiTu BEpOSITHOCTb TOTO, UTO TIPY aBapuu cpaboTaeT TOJILKO OZIMH CUTHAINA3aTop.

8. Haiitu obumii naTerpan auddepeHIanbHOTO ypaBHeHHUS y - y' =14 x°-6.

i 2—4n

n
9. WccneoBaTh Ha CXOAUMOCTD psifg =1 6

10. CnyuyaiiHas BenrurHa X 3a/laHa Ce/lyIOLIMM 3aKOHOM pacrpe/iesieHus:
X -2 1 3 5) 6
p ? 031010210,
HaiiT HenM3BeCTHYO BepOSITHOCTh U MaTeMaTUUYeCcKoe OXKHJaHHe.

IIpennosaBaTesns







MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHue BhIcIero o6pasoBaHus
«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YIIC)
PaccmotpeHno: Ok3ameHal[MoHHEIH 6umeT Ne 3 YTBepxzao:
Ha 3ace/laHNM LIUKI0BOM KOMUCCHU 10 JUCLIUTUIMHE HauanbHUK yueGHOTO OTZena
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTHYeCKUX JUCLIUTIIMH JUIS CTIeLIMa/IbHOCTH « » 20__r.
ITporokom Ne 23.02.01 OpraHusarys epeBo3oK u
OT «___ » 20__r. ympaBjieHre Ha TpaHcIiopTe (110 BUam)
IIpencenarens K ['pynmsl
®.11.0.
. . 2 . 2x%—x+1

lim lim—=—  lim =X

1. Berancmts npegen Gynkuuu: a) 0o 4X—1 434X —12 0 wow x+4x"—x
, 6) » B)

y:5x4—7sinx+i—6 _ y:M

2. Haiitu ipou3sBo/jHbIe GYHKIMK: a) X ;6) Y~ 2x—5]-sin3x ,B) Vx

3. Haiitu Touku mieperu6a Kpusoii f [ x|=x*-6 x°+4.

8 5 2 \
_“18x5-6x+9)dx fwdx f xdx f0,6x(2—x2) dx

4. HaiiTu uHTerparnsl: a) 6) x* ,B) 175 X r) 0

v=(b-t—¢t? "7
5. Temo ABWXKeTCS NPSIMOJIMHEMHO CO CKOPOCTBHIO €. Haugure 3HaueHue b ecmm

H3BECTHO 4TO IYyTh, HpOﬁAEHHLIﬁ T€JIOM OT Hda4dJld ITyTH, O €ro OCTAHOBKHW PABE€H 288 M .

6. Jauel MHOXXecTBa A u B. Halitn 00beivHeHMe, epeceyeHrie M pa3HOCTh MHOXecTB A u B, eciin
A=|alae [2, +)|,B=/b| be(-o , 3)]

7. Pabounii 06Cmy>KBaeT [iBa CTaHKa, pabOTaroIIUX He3aBUCUMO JIPYT OT Apyra. BeposiTHOCTh TOTO, UTO
3a CMEHYy TepBbli CTAaHOK He ToTpeOyeT BHMMaHMs pabouero, paBHa 0,9, BTopoii — 0,8. Haiitu

BEpPOATHOCTBb TOr'O, UTO 3a CMEHY TOJIBKO OJUH CTAHOK He HOTpGGyET BHUMAdHUSA.

7. Halitu 061t uuTerpan audQepeHipansHoro ypasHeHus 12 x°= (8 y°- 2) y.

i 2-5n

n
9. UccnenoBaTh Ha CXOUMOCTh psifi n=1 9

10. CnyuaiiHasi BeirurHa X 3ajlaHa cJie[[yIOIMM 3aKOHOM pacripe/ie/ieHus:
X -1 0 1 3 4
p 0,2 ? 0,1 10401
HaiiTn Hen3BecTHyYIO BEPOSTHOCTb U MaTeMaTUUeCKoe OXKHJJaHUe.

IIpennosaBaTesnb



MunucrepcTBo TpaHcnoprta Poccuiickoit ®epepanun
depepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAHCIOpTa
®deqepanbHOE roCyAAPCTBEHHOE 0I0/DKeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHue BhIcIero o6pasoBaHus
«IIpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)
PaccmortpeHo: OK3ameHal[MoHHbIH 6umer Ne 4 YTBepxpato:
Ha 3aCe/laHNM [IUKJIOBOM KOMUCCUH 110 JUCLIUTIIHHE HauanbHuK yueGHOTO oTzesa
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTHUeCKUX JUCLATUIH JUIS CTIeL{ialbHOCTH « » 20 __r.
ITpotokom Ne 23.02.01 Opranu3aiusi IepeBo30K U
oTe«_»__ 20_r ympaBjieHre Ha TpaHcIiopTe (110 BUam)
IIpencenarens K ['pynmsl
®.1N.0.
: 7 : —10x°—x*+1
lim——  lim — 5
1. Bblunc/uTh nipeen GyHKum: a) x> X +4X x»83X—24 x2o 7X"+5XT—X
, 6) , B)
y=04x‘—8cosx+16——= ) y:ln(“)
2. HaiiTu pousBo/iHble QYHKLMM: a) X":6)Y =tg(9x|-e , B) 3x+5
. . 1
3. Haiitu Touku nepern6a Kpusoi f x)= 3 x*-3x°+5x+5,
10x*+8—-2x xdx 2 2
[l5-12x-6x°Jdx [ =————""dx - [ 0,8x[1-x? dx
4. HaliTi UHTErpasbl: a) 0) X ,B)  4+2Xx":p)0

V=(c—9,8t) /
5. Temno 6p0].LI€HO BEPTUKA/IbHO BBEPX CO CKOPOCTBIO, KOTOPAA U3MEHAETCA I10 3dKOHY C,

Hatigure 3HaueHWeC , eC/id U3BECTHO, UTO HaWOO/IbIIIast BLICOTA TIO/beMa paBHa 4,1 m.

6. auel MHOXKecTBa A U B. HaliT 06beuHeHMe, epeceueHre ¥ Pa3HOCThL MHOKeCTB A U B, eciu
A=|alae(-5, +»)|, B=[b| be(-o , 11]|

7. [1Ba yyaluxcs Ha 5K3aMeHe He3aBUCUMMO ZIpYyT OT Jpyra pellatoT OZHY U Ty Xe 3ajauy. BepositHocTH
ee pelueHus STUMM yuaiiumucs paBHbl 0,7 u 0,6 cooTBeTcTBeHHO. HalifuTe BepOATHOCTb TOTrO, UTO
TOJIKO OJJVH YYallluKCsl PeLuT 3a,auy

8. Haiiti oGumii unterpan auddepeHipanbHOro ypaBHeHus x -4 x° =y -y .

9. NccnemoBaTh Ha CXOJUMOCTD psifi n=1 3n+2 .

10. CnyuaiiHas BenrurHa X 3a/aHa cae/lyIOLMM 3aKOHOM pacripe/iesieHus:
X -2 -1 2 4 5
p 01102 ]0171]0,3 ?
HaliTy HemM3BeCTHY!O BepOSITHOCTb U MaTeMaTHUyeCKoe OKHJaHue.

IIpennosaBaTesns
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