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Copgepxanue

[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 pe3ynbrare ocBoeHus yueOHoW mucturuiiHel EH.01 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
dbopmupytoT mpodeccroHabHbIe KOMITETEHIIMM, W OOIIUMH KOMIEeTeHI[UsIMU, a
TaK)Ke JINYHOCTHBIMU pe3y/jbTaTaMW, OCBaWBaeMbIMU B paMKax MpOrpamMMbl
BOCIUTAaHUS:

¥1 - mnpumeHsITb MaTemMaTH4ecKue MeToAbl AuddepeHManbHOrO U
VMHTEerpaJbHOT0 UCYUC/IeHHUs [/Is1 pellieHus TPo(eCcCUOHabHBIX 3a/1ay;
Y2 - T[puUMeHSITb OCHOBHbIE TIOJIOKEHUsSI TEeOPUM BEePOSATHOCTENH U

MaTeMaTHh4YeCKON CTaTUCTUKHU B MPOQeCcCUOHA/IbHOM esiTe/IbHOCTH;

Y3 - ncnosib30BaTh MpHUEMbI U METO/[bl MaTeMaTUUEeCKOTO CHUHTe3a 1 aHaJir3a
B pa3/MYHbIX NPOodeCcCUOHaNbHBIX CUTYaLUSIX;

31 - OCHOBHbIe TIOHATUSI U METO/Ibl MaTeMaTUueCKO-/IOTHUecKOro CUHTe3a U
aHa/M3a JIOTUYeCKUX yCTPOWUCTB;

32 - pewaTtb TpUKIaJHbIe >JIEKTPOTEXHUUECKWE 3aaud  MeTO[OM
KOMITJIEKCHBIX YUCEeTT;

OK 01 Bbeibupath crmocobbl  peltieHUs1  3afiau  podecCcroHaTbHOM
JleATeJIbHOCTU MPUMEHUTE/TbHO K Pa3/IMuHbIM KOHTEKCTaMm;

OK 02 Wcmonb30BaTh COBpEMeHHbIe CpefACTBa IOMCKAa, aHaiu3a U

VHTeprpeTauyuyd MHGOpMaluu U UH(POPMaL[MOHHbIe TeXHOJIOTHH [Jisi BbITIOJIHEHUS
3a/1au NpoeCcCUOHaTbHOM [1eATe/TbHOCTY;

I[IK 1.3 OdopMm/iATb JOKYMEHThI, perjaMeHTHUDPYIOIlYe OpraHu3aluio
I1epeB0O30YHOI0 IIPOLecca;

[IK 2.1 OpraHu3oBbIBaTh paboTy TiepcOHasa MO IJIAHUPOBAaHUIO U
OpraHu3al1y [1epeBo304YHOr0 MpoLiecca;

K 3.1 Opranu3oBbiBaTh  paboTy  TiepcoHasa 1Mo  obpaboTke
[1IepeBO30YHbIX [JJOKYMEHTOB U  OCYL[eCTBJIeHUID pacueToB 3a YC/IYIH,
Tipe/i0CTaB/IsieMble TPAHCIIOPTHBIMU OPraHU3aLUsIMHU.

JIP 2. TTposiBastonui aKTUBHYIO rpaykKJaHCKYI0 TTO3ULUIO,
JIeMOHCTPUPYIOLMK TIPUBEP)KEHHOCTh TMPUHLIMIIAM YeCTHOCTH, ITOPSJOYHOCTH,
OTKPBITOCTA, 3KOHOMMWUYECKH AaKTWUBHbIM W YUYaCTBYHOL[UW B CTYJEHUYECKOM U
TepPUTOPUA/ILHOM CaMOYTIpaB/ieHHH, B TOM UKCJie Ha YCI0BUSIX J0OPOBO/IbUECTBA,
MPOAYKTUBHO  B3aUMOJEWCTBYIOIIMM M yYaCTBYHOUIMA B  JesATe/IbHOCTH
00ITleCTBeHHBIX OpraHU3al[ui;

JIP 4. TlposiBitOolMYA M [eMOHCTPUPYIOLIUA yBa)KeHWe K JIIOASM TpY[a,
OCO3HAIOII[UI 1IeHHOCTh COOCTBeHHOTO TpyAa. CTpemsiiuiicss K hOpMHUPOBaHHUIO B
CeTeBOU Cpe/ie JIMYHOCTHO U MPO(eCcCUOHATBHOIO0 KOHCTPYKTUBHOTO «LIU()POBOrO
cnepar;

JIP 23. [MonyyeHre 00yuaromMMUCS BO3MOKHOCTH CaMODPACKPBITUSI U
camopeai3aLys JUUHOCTY;



JIP 30. OcylleCTB/ISIOIIMA TIOMCK W MCMOJb30BaHUe HH(OpMaLHy,
HeoOxogumon At 3(PeKTUBHOrO  BBLITIOJTHEHWS]  Pa3/MUHBIX  3ajady,
Npo(eCcCUOHATLHOTO Y JIMUHOCTHOTO Pa3BUTHSI.

dopmoii aTTecTaluu 1o yueOHON AUCLUTINHE SBJISIETCS IK3AMEH.



2. Pe3ynbTaThl
npoBepkKe

2.1.

OCBOEHHSI Y4YeOHOW AMCIMILUIHHBI,

Mo i/Ie)KaIlue

B pe3ysbTaTe arTecTaniyy 1o y4eOHOW AUCIUIUIMHE OCYILeCTBISeTCS

KOMIUIEKCHAA TIPpOBEPKa C/IeAYHOIINX YMeHI/Iﬁ nu 3HaHHﬁ, d TdKXKe JOJHHdMHKd

dopMUpoBaHUs  OOIIUX,

npodeCCUOHA/TbHBIX

Pe3yJ/IbTaTOB B pAMKdX ITPOI'PAMMbI BOCIIMTAHUS:

KOMHETEHL[I/II‘;I U JIMYHOCTHBIX

Pe3yibTaThl 00yUeHUsA

IToka3aTenu o1jeHKH

dopma KOHTPOJIA U

(Y, 3, OK/TIK, JIP) pe3y/bTarTa OIleHUBaHUs
Ymetsb:
Y1 - npuMeHsATb MaTeMaTHUeCKue | IpUMeHeHre MaTeMaTU4eCKUX | 3KCIIepTHOe
MeToAbl auddepeHIaibHOTO | | MeTo[0B AuddepenipanbHoro | HabromeHue u
HMHTerpajibHOr0 HWCUYUCeHUs1 [Jis | U UHTerpaJibHOr0 MCUYMC/IeHUs | OLieHKa Ha
pellieHust rnpodecCHoHaNbHBIX | DU pelleHuM  3aJad  C | TPOBEPOUHBIX
3ajay; TIPaKTUYeCKUM CO/iep>KaHueM paborax u
[IK 3.1 MPaKTUYeCKUX
OK 01, OK 02 3aHATUIX.
JIP 2, JIP 4, JIP 23, JIP 30 TekyLui KOHTPOJIb:
Y2 - nmpuMeHATH OCHOBHbIe | IPUMeHeHue OCHOBHBIX | TeCTHUpOBaHUe,
T0JIOXKEHHsI TeOPUM BEPOSITHOCTeN | MOI0XKeHU TEOPHUM | BBINIOJIHEHNe
M MaTeMaTHUyeCcKOW CTaTUCTUKW B | BePOSTHOCTeU M | TpaKTUUeCKuX
npodheCCUOHATBHOM /IeATeIbHOCTH | MaTeMaTUYeCKOW CTaTUCTUKH | 3aHATUU u
[IK 1.3, [IK 2.1, IIK 3.1 Npyd  pelleHMd  3a7ad € | TPOBEPOYHBIX paboT,
OK 01, OK 02 MPaKTUYeCKUM COZiep>KaHueM BbITIO/THEHUS
JIP 2, JIP 4, JIP 23, JIP 30 WHUBU/YaTbHbIX
Y3 - wucnosb3oBaTh TPUEMbl U | MPUMEHEHWE  TEOPETUUeCKHX | 3a/laHuK
METO/Ibl MaTEMaTHYeCKOro CUHTe3a | (JaKTOB TIpY pellleHu 3ajay, | (CooOiieHus,
u aHanu3a B Pa3/MUHBIX | NPOSIBIEHUE CTIOCOBHOCTH | IOK/Ia/IbI).
npoecCroHaNbHBIX CUTYaLUsIX. pa3bupaTbcs B MaTeMaTuueckux | [IpomedicymouHas
MK 1.3, 1K 2.1, ITIK 3.1 MeTo/aX, HeoOXOAMMBIX [yisi | ammecmayusi:
OK 01, OK 02 paboTbl IO  CHELUaTbHOCTH, | JK3dMeH
JIP 2, JIP 4, JIP 23, JIP 30 [pUMeHeHye HaBBLIKOB
00pabOTKY UKC/IOBBIX JJAHHBIX
3HaTh:
31 - OCHOBHbIE TIOHAITUSI U METOAbI | B/ajieHne TEePMUHOJIOTHEN | 9KCIepTHOe
MaTeMaTUueCKO-TI0THYeCKOro npeIMeTHON obmacty, | HabroeHMe v
CMHTe3a M aHaiu3a JIOTMYeCKUX | KOPPEKTHOe  MCIIOb30BaHWe | OLleHKa Ha
YCTPOMCTB MaTeMaTU4YeCKOM CHUMBOJIMKY, | TPOBEPOUHBIX
MK 1.3, TIK 2.1, TIK 3.1 oboCcHOBaHUe BbIOOpa | paborax U
OK 01, OK 02 MareMaTHUyeCKUX  MeTOZJOB | IIpakKTUYeCKUxX
JIP 2, JIP 4, JIP 23, JIP 30 MpU pellleHud TIPUKJIAJHbIX | 3aHATUSIX.
3a/a4 Tekyluli KOHTPOJIb:
32 - pewarb  TIPUK/IaJHbIE | COOTBETCTBHE BbIOpaHHBIX | TeCTUpPOBaHUe,
3/1eKTPOTeXHUYeCKHe 3a/lauM | METOJI0B LieJiiM U 3ajiayaM, | BBINOJHEeHHe
METO/IOM KOMILJIEKCHBIX UKUCesT obocHOBaHMe  BbIOOpa U | IPaKTUYeCKUX
[IK 3.1 NpUMEHEeHUs  MeTOJIOB W | 3aHATUH u
OK 01, OK 02 criocobOB  pellieHMsi  3ajau, | IMPOBEPOYHBIX pabor,
JIP 2, JIP 4, JIP 23, JIP 30 TpUMeHeHue HaBBLIKOB | BBITIOJTHEHUA
00pabOTKM UHC/IOBBIX JAHHBIX VH/VBUYalbHbIX

3a/laHuH




(coobrienus,
JIOK/Ia/ibl).
IIpomedsicymouHas
ammecmayus:
9K3ameH




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

3.1. ®opmbl U MeTOABI KOHTPOJIA.

[IpegMeTOM OLIEHKU CJIy)KaT yMeHWs M 3HaHus, npenycMorpeHHble PI'OC 1o
mucuuriiie EH.01 Mamemamuka, HaripaBjieHHble Ha (hOpMUpOBaHMe OOIIUX U
Npo(eCcCUOHATbHBIX KOMIETEHL[MH, a TaKXe JTMUHOCTHBIX pe3y/bTaTOB B paMKax
IIpOrpamMMbl BOCITUTaHUS.



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
[Tposepsiemnie OK, IIK, ¥, 3, JIP
@OopMbI KOHTPOJIS
ITposepsiembie OK, 11K, VY, 3, JIP
dopma KOHTPOJIA
ITposepsiembie OK, IIK, V¥, 3, JIP
BBepenne
CP Nel

OK 01, OK 02,

IIK 1.3, IIK 2.1, IIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

Pa3pgen 1. MaremaTnueCcKui aHa/IN3



Tema 1.1. IucddepeHLianbHOe ¥ UHTETpaIbHOE UCUKC/IEHUE
CP Ne2

13 Nel, I13 Ne2, I13 Ne3, 13 Ned4, T13 Neb
Y1, Y3, 31,

OK 01, OK 02,

MK 1.3, 1K 2.1, 1K 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

T Nel, ITP Nel, TIPNe2, ITP Ne3, ITP N4,
Y1, Y3, 31,

OK 01, OK 02,

MK 1.3, K 2.1, 1K 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

Y1, Y3, 31,

OK 01, OK 02,

IK 1.3, IIK 2.1, IIK 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

Tema 1.2. OObIKHOBeHHbBIe AU depeHIIaIbHbIe YpaBHEeHUS
CP Ne3

I13 Ne6

Y1, Y3, 31, 32,

OK 01, OK 02,

MK 1.3, IIK 2.1, IIK 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

ITP Nob5, ITP Ne6

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



IIK 1.3, IIK 2.1, IIK 3.1,
JIP 2, JIP 4,
JIP 23, JIP 30

Y1, Y3, 31, 32, OK 01, OK 02,
K 1.3, IIK 2.1, TIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

Tema 1.3. Psagbl

CP N4

I13 No7, I13 Ne8, I13 N9
Y1,¥3, 31,

OK 01, OK 02,

K 1.3, IIK 2.1, TIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

T Ne2

Y1,¥3, 31,

OK 01, OK 02,

K 1.3, IIK 2.1, TIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

¥1,¥3, 31,

OK 01, OK 02,

IIK 1.3, IIK 2.1, TIK 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

Pa3pen 2. OcHOBBI JUCKPETHOI MaTeMaTUKH



Tema 2.1. OCHOBBI TEOPUU MHOXXeCTB
CP Ne5

Y3, 31,

OK 01, OK 02,

K 1.3, IIK 2.1, I1K 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

ITP Ne7

Y3, 31,

OK 01, OK 02,

K 1.3, IIK 2.1, I1K 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

¥3, 31,

OK 01, OK 02,

IIK 1.3, [IK 2.1, TIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

Tema 2.2. OcHoBBI Teopuu rpacoB
CP Ne6

I13 Ne10

¥3, 31,

OK 01, OK 02,

IIK 1.3, [IK 2.1, TIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

T Ne 3

¥3, 31,

OK 01, OK 02,

IIK 1.3, [IK 2.1, TIK 3.1,



JIP 2, JIP 4,
JIP 23, JIP 30

¥3, 31,

OK 01, OK 02,

K 1.3, TIK 2.1, T1K 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

Pa3zgen 3. OcHOBBI TeOpUM BePOATHOCTH U MaTeMaTUYeCKOU CTaTUCTUKH

3

Tema 3.1. BepoaTHOCTb. TeopeMsl C/I0)KeHUSI U YMHOKeHUST BePOSITHOCTeN
CP Ne7

I13 Nel1, TI3 Nel2
¥2,¥3, 31,

OK 01, OK 02,

IK 1.3, 1K 2.1, I1K 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

T Ned

¥2,¥3, 31,

OK 01, OK 02,

IK 1.3, 1K 2.1, I1K 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

¥2,¥3, 31,
OK 01, OK 02,
IIK 1.3, IIK 2.1, IIK 3.1,



JIP 2, JIP 4,

JIP 23, JIP 30

Tema 3.2. CnyuaiiHasi BelMuMHa, ee GyHKLUS pacripesie/ieHust
CP N8

I13 Nel3

¥2,¥3, 31,

OK 01, OK 02,

MK 1.3, TIK 2.1, TIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

T Ne5

¥2,¥3, 31,

OK 01, OK 02,

MK 1.3, TIK 2.1, TIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

¥2,¥3, 31,

OK 01, OK 02,

IIK 1.3, IIK 2.1, TIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

Tema 3.3. MaTemaTtrueckoe o)XujjaHue U JUCIepCrsi CTyYalHOM BeTMUMHBI
CP Ne9

I13 Nel4, I13 Nel5
¥2,¥3, 31,

OK 01, OK 02,

IK 1.3, IIK 2.1, TIK 3.1,
JIP 2, JIP 4,

JIP 23, JIP 30

T Ne5

¥2,¥3, 31,

OK 01, OK 02,



IIK 1.3, IIK 2.1, IIK 3.1,
JIP 2, JIP 4,
JIP 23, JIP 30

¥2,¥3, 31,

OK 01, OK 02,

IIK 1.3, IIK 2.1, TIK 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

Pa3pen 4. OcHOBHBIE UMC/IeHHbIE MeTO/AbI

Tema 4.1. Unc/ieHHOe UHTETPUPOBaHKE
CP Nel0O

I13 Nel6

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

K 1.3, TIK 2.1, I1K 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

¥1,¥3, 31, 32, OK 01, OK 02,

MK 1.3, 1K 2.1, IIK 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

Tema 4.2. YUucnenHoe avddepeHLpoBaHye
CP Nel1

13 Nel7, T13 Ne18



Y1, Y3, 31, 32, OK 01, OK 02,
IIK 1.3, IIK 2.1, I1K 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

Y1, ¥3, 31, 32, OK 01, OK 02,

MK 1.3, TIK 2.1, TIK 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

Tema 4.3. UucneHHoe periieHre 00LIKHOBEHHBIX A depeHI[HaibHbIX ypaBHEHUH



CP Nel2

I13 Ne19

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

MK 1.3, TIK 2.1, TIK 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30

Y1, Y3, 31, 32, OK 01, OK 02,
IIK 1.3, IIK 2.1, IIK 3.1,

JIP 2, JIP 4,

JIP 23, JIP 30



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) byHKIH, 33/JaHHON AHATUTHYECKH.



ITpaktyeckoe 3aHstMe Nel8. UVccnegoBaHWe CBOMCTB 3TOM  (DYHKLMM Ui ONpefiesieHust
3(}eKTUBHOCTY  TIJIAHUPOBaHUSI ~ TEXHUUECKOTO  IMKJAA  JKCIUTyaTaluW  3JIeKTPOCHaOXKeHWst  Ha
JKeJIe3HOIOPO’KHOM TPaHCIIOpTe.

Tema 4.3. UnucsieHHOe pellieHHe 00BIKHOBEHHBIX JuQdepeHIMaTbHbIX YPaBHEeHUI

ITpaktueckoe 3aHsaTMe Nel9. OrmpefeneHye KO/JMYeCTBA 3/1€KTPOSHEPrMM, 3aTpayeHHOM Ha TATY
M0e3/l0B B 3aBUCHMOCTM OT IUlaHA U NpouIs MyTH C MWCIOb30BaHWEM  MeToAa Oiepa, pelleHHe

00BIKHOBEHHBIX Au(depeHIUaTbHbIX ypaBHEHHUH.

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

S — Ne 3ajaHue
P 1 [ 2 [ 3 [ 4 ] 5 [ 6 [ 7 ] 8 [ 9 [10] 111
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 9 y=5x"+3x-1 3. y=7x"—2x-6
4. y=6x"=3x+7 5 y=8x°+2x-2 6. y=2"3—x
7 y=[7-x/5" g, y=[11-x/7" 9, y=6"5—x|
10. y=3x(2—><) . f(x):351nx+%—2 2. f(x):5cosx—%+7
5 _ . 2 3
. f(x):—7cosx+§—5 " f(x)——651nx—ﬁ+8 lsof(x):3tgx+m_7
y: eX y:’%/; y: ex
6. Vx 17. € 8. Vx
y= ¢ y:f/;
19, Ix 20, e
I1. HaliTyi Tpou3BO/iHbIE CJIOXKHBIX (DYHKIIWMN:
21. y=(6x+5x3—1)9 2. y=(8—4x+2x5)7 23, y:(3x6—5x+2)8
24, y:(4x—8x6—9)5 25, y:(4—7X—5X7)6 6. y:1n4(2x—5)
27. y=In*(3-5x] 28. y=In>(7x-2] 29. y=In>6-3x]
30. y=In*7x+2 31, y=5tgl10x|+4arcctg|10x| | 35 y=3cos|7x|—5arccos|9x|
33, y=—6arcsin|4 x|—3sin(4 x| 34. y=4sin|10 x|+4arccos(2 x| 35 y:—9arccos(4x:)+4tg(9x)
36. y=—20¢ " arcsin|8 x| 37, y=4e’ arctg|6 x| 38, y=—"50arccos|10x/arctg(2x]|
39. y=5¢""In|7x| 40. y=—28sin(5x/In|2x _octgl7x)
41. ln(le)




__arcsin (2 x| __In(3x] ctgl4 x|

y=5——— =7 y=6—"r
42. In(3x) 43. arccos (9 x| 44. arccctg|3 x|

—_10 arcctg|5 x| 46. y:10cos(8arccos(31n(8x))) 47, yzgarcco5(3e4C°5{9X3
45. cos(10 x|

48. y:30tg(4arcctg(3c05(8x)))

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

50. y=5arcsin|41n(10¢g(5x|||

IT1. HaitTu 3HaUueHWe TIPOM3BO/IHOM B 3a/IaHHOM TOUKeE:

1B =7 flxl=2=2 fl1)=> _Wla—xP _5
51. flxi= 2+x fl-1=: 52. VI2—x* 53.f(x)_ X+2 fl=1)=
)= 7+Xx ’ (_1)=n _7(3—x)2 s
i =2 | =t e

IV. HaliTu mpou3Bo/iHble BTOPOT'O 1 TPeThero Mopsi/iKa 3a[jaHHbIX (PYHKIIMN:

c6. y=5x"+3sinx—7e*+91

57, y=3x°—3cosx+5e*+11

cg. y=7x"'—6cosx—68+2¢"

s9. y=6x’—3sinx+57—4e"

60. y=3x —2cosx—74-3¢"




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
Bapuant 2 3 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
f(5x4+6x—3)dx f(9+9x2—2x)dx fO,Bx(l—xZJ dx
4. -1 5. -1 6. 0
f0,4x(1—x2) dx f0,6x(2—x2]dx fO,Sx(4—x3) dx
7. 0 8. 0 9. 0
2 1 0,5
[0.4x(3-x* dx f 3 dx f 2 - dx
10. 0 5 1+x° 12, 0 1=X
11. 3
1 \/6 1
f 3 dx J‘ 3 dx f 6 dx
2 2 T 2
1 1-Xx 14. 0© x“+1 V3 1—x
13. 2 ‘ 15. 2
I1. BbIUMC/IMTE OMpe/ie/IeHHbIe HHTeTrPasibl IPUMEeHSIS] METO/I TI0ICTAaHOBKH:
fcos 3x— | dx fsin 2x—2| dx fcos T _3x|dx
16. 0 3 17. o 4 18. o 2
n i 3
2 3 | 2
fsin T _2x|dx fcos ——3x|dx fx- 9—x"dx
19. o |4 20. 0 21. 0
1 2 2
fx x*—1dx fx 4—x*dx fx-\/1+2x2dx
22, \2 23. 0 24. 0
; ¢ 3xd ¢ 5xd
f X\ x2+7 dx f )s g .[ ); :
25, 0 26. 1 2x°=1 27. 1 3x°+1
4 3 2
3 xdx f 3 xdx 5 xdx
28, 12x'=2 29, 1 4x'- 30. 12X+3
III.  BBIYKMCIUTH OTIpe/ie/ieHHbIe MHTEerpasibl IPUMeHsIsi MeTO/] MIHTerPUPOBAHUS 110 YaCTSIM:
1 2 X
fx-e_xdx fx-cosidx fx-ezdx
31. 0 32. 0 33. 0




m 1
fx-sinidx fx-2_xdx
34. 0 35. 0

METOJUUYECKUE YKA3AHUS K BHIITIO/THEHUIO ITIPAKTUYECKOTI'O 3AHATUSA Ne 3
Pacuem conpsiceHull ¢ npumeHeHUeM NPou3800HOU 8 UHXCeHepHOlI 2paguKe.

IJeab pabompi: 0600IIMTE ¥ CHCTEMAaTU3UPOBATh 3HAHMSI, YMEHUsI Y HaBBIKH 10 TeMe reOMeTPUUYeCKUHA CMBICIT
MIPOM3BOJHOM.

O6opydoeaHue: NHCTPYKTHUBHBIE KAPTOUKH, Tabmija OCHOBHBIX (Gopmyn auddepeHIpOBaHs, TeTPAJb C
JeKLUSIMU.

Xoj padboTsi

OdopMuUTh BHITIONTHEHUE TIPAaKTHUYeCKOi paboThl: 1) BapuaHT, 2) 1jesib paboThl, 3) HOMep, YC/IOBHe 33lauu U eé
pelLeHye

IpakmuuecKue 3a0anus
— 2 —
I. Hanwimre ypaBHeHue KacarensHoii k kpusoit ¥ =X +DX+Cp rouke ¢ abermccoit X=Xo.

— 2
II. Hanumurte ypaBHeHMs! KacaTe/lbHbIX K mapabone Y =0dX +bX+C | ecnu xacarenbubie TIepeCceKarTCs

TI0/1, IPSIMBIM YIJIOM U Of{Ha U3 HUX KacaeTcs rapaboJibl B Touke ¢ abcruccoit X~ X1,

-2
I1I. Hanumure ypaBHeHMs BCeX KacaTe/lbHbIX K rpaguky (yHkuum Y= 0X +hx+c, TapasiebHbIX
npsamou Y =mx+n,

IV. Tlpu kakux 3HaueHusx K npsamas Y =kx=10 pmeer Tombko OJHy OOIIyI0 TOUKy C rpaduKom

—n,2
dynkm Y =2X +3X~27 Jinq Haiigennnix sHaverwit K onpesesTe KOOPAHHATE TOUKH.

Bapuant

1 2 3 4 5
a 2 5 -1 -1 1
b -1 -2 3 3 2
< 3 -1 -2 -2 4
Xo 4 -2 3 2 5
X, -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=xvVx | y=8x-x’ xy=1
™3
x=4 x=2 x=4 oceio OX x=2
ockio OX ocero OY ocero OX - x=6
- B - B 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 3apanue

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—ZX:XZy';2ydx—5xydy:3xdy;X3y—6y:2;v2+7v:3v3;tv3—v”:5t_
yx—4x3+5:0;7y"+6xy':3—y;3y—6y5:2y—x;v'—7tv:3v;xydx—ydx:5xydy_

4. Xydx—Zxdy:XZydy;2y'x—5xy:3;X3y—6y=2;v2+7v'=3v3;tvg—\/EVHZSt—V_

5 y—xy'—Z\/7:5X 2" —4xy’=x+y. 2yxdy+y dx=—8xydy. v +5v=v—2t. 5 —6x’=3x,

II. Onpe,qem/ITe TOPSIZIOK CJ'Ie,[[y}OH.[I/IX yPaBHEHHIA:

6.V — 5xy =y .ycosx+yx=y.y —7xy=2xy +5.

2xy
" + ,
7.2y'=5xy =y 1gy y =y Ly +3xy=2xy-8,
8. y2X—12X2yW:y .y tgx+7x=9—y .y +9xy=2y —4xy.
" ' 2Xy”+y3x:y' '
9.2y —5xy =y.cosy .yzx—\@y x=2-8x.
37 4 ytxmy”
10. Iny \/Exy Xty =2- Xy . 5xy 7yx 2y

III. Pewnts criepyrorye ,LLI/I(bCpepeHuHanLHble ypaBHEHUS:
11. a) XZdX:(2_y)dy;6)y':?’%/;;B)Sx(y2_5)2[4xz_3]yy,.

' 5 '
12.0) (X' +6)dx=y’dy. ) y =5y 5y (3x°=2)(y*~1)=x"5yy

X dx= 2—l dy , , |
13. a) y ;6)}’:4%/7;13) Xzyy=(1—4y2)(6xz—5J,

14. a) (7—x3)dx:y5dy; 6) y':7Z/;; ) (y2_7)(3X2+2):X23yy'.
15.0) (8= )dy=x*dx; ) y =63y, 5y X'y y =3y*-1/2-5x],

I'V. HaiiTu uacTtHoe peliieHue quddepeHIMaTbHOTO YPaBHEHUS:

16, XV5+y +yy V4+x*=0 pyy yl1)=5,
17. X\ 1+y2+y'y' V1+x°=0 npu Y(l)ZB,

18. ~4+y2dx—ydy:x2ydy npu y(2)=7,




19, V34 de=ydy=x"ydy 1y y(2/=4,

20. X\/3+y2+y-y'\/2+x2:0 npu y|1=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 psis, Pypbe B UHTepBae =75 7). Bemmcars TO/Ty4YeHHBIi psfl U TP MepBbIX
Pa3/I0XUTh QYHKIMIO

yjieHa pa3/io)keHUst OTAenbHO. IlocTpouth rpaduK [JaHHON GYHKLUA f (X ) U eé mpubkeHus

Sz(X):kZZ ak(xj

Bapuant 3a/jaHue
1 flx|=2x-1
2 flx|=2-3x
3 flx|=3x+1
4 flx|=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




METOAUYECKUE YKA3AHUS K BBIIIOJTHEHURO ITPAKTUYECKOI'O 3AHATUS Ne 9
OyeHKa pe3y/1bmainog mecimogozo 3kcnepumenma 3¢pgekmusHocmu pabomni MeXxaHU3Mo8 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

ITpakmuueckue 3adaHus

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 S5 10 15 20
1. HaliTu Tpu nepBbIX useHa psijia:
0 2 © o0 n 0 00
n—1 3n 5 2"_n 4n
Ln;ﬁn—l’ 2_,12::1 V3n—2 , 3',,; Vn+1 , 4 nZ::l 4—n ,,Zz:l 5—n ,
I1. TTonb3ysick mpusHakoM [lasambepa, Micce[oBaTh Ha CXOAMMOCTD PSII:
i n+1 i 3" " 3n i 5" i n—-3
6.=1 2", | gaon-l | gam1 4" 9.n-12n-1 10.n=3 6" |
0 7n 0 3+n © 9n O 4n 0 211
2 2 ey 2
IR R P B N L 14.021 2, 15.0=1 211,
i 2n+2 i n-4" i 3n i 4n i n-5"
=13n:2" = 3n-1 oil2n+1)-8" i1 (2n+1)-3" i 3n—4

16.

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. PaccrosiHue Mexzay ropogamu A,B,C, I, Eg cornsx KWAIOMeTPOB ZIaHO B Tabsuile. Vicmomnb3ysi Teopuio
rpadoB, TOCTPOUTL CeTh J>KEJIe3HBIX [IOPOr TaK, YTOObI KOJMUECTBO 3aTpaueHHbIX peIbCoB ObLIO
MHWHHMAJTBHBIM U TTaCCaKUP MOT U3 KaXK/[0T0 TOpo/a Ipoexats B F000M APyToii ropo.

1. 2.

A B C yij E A B | C pi| E
Alo |5 8]10]25 Ao 7 [10]25]40
B[ 5] 0 [30]21]16 B |70 |14[70]30
C |8 [30]0] 918 C 1014 ] 0 [28]50
g2zt 9] o015 25|70 28] 016
E [ 25|16 18| 15[ 0 E |40 [30[50]16] 0
3. 4.

A B C il E A B C yij E
Alo 76 11]15 Alo 7337
B 70431 B 7 0] 4]11]s
cle[a]o]2]09 cl3]4a]ol9 5
gl 32078 AE ARG
E|15[1]9]8]0 E|7]8]5]16]0
5.

A B C i E
Alo[3]5][8]4
B3 ]o|7]6]2
cls|7]o11]2
aJ18]6 1101
E|a|2[2]17]0

I1. HaiiT KpaTualiimii myTh U ero JJUHY U3 BepIIUHbI V, B BEPIIUHY 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 xopoOke nexar 15 3eneHbix, 6 CHHUX M 9 KpaCHBIX KapaHZalleld. BoUMCIUTE BEPOSITHOCT TOTO, UTO
B3AIThIN Hayras KapaHjaul OyzieT, CUHUM WU 3e/1eHbIM.

19. B xopoOke nexar 15 3eneHbIx, 8 CHHUX M 7 KpPaCHBIX KapaHZalleld. BoIUMCIUTE BEPOSITHOCT 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 maptuu N pneraneii, cpesm mux M crampaprHeix. Haygauy BeiGupaioT n gertaneil. Haiitu
BEPOSITHOCTH TOTO, UTO CPe/Id OTOOPAHHBIX JIeTajlel M CTaH/|aPTHBIX.

BapuaHT 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 napruu N peraneii, cpeqy mux M crangaptHeix. Haygauy BeiGuparoT n geraneil. Haiitu
BEPOSITHOCTh TOT'O, UTO CPeJii 0TOOPaHHBIX JleTasield He MeHee M CTaHZAPTHBIX.
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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 BWKeHHs Ha yuyacTKe mposokeHo IV HUTOK J/isi rpy30BbIX moeszio. Ha craimio c
3TOr0 y4acTKa npubsiBaeT M 1oe30B B pa3paboTKy. Oripeie/TMTh BepOSATHOCTb TIPUOBITHS JBYX M10€3/]0B TI0

ABYM COCeaIHHWM HHUTKaM.

16-20. B nogaue u3 N paroHos Tpu monysaroHa c yrnem. Kakosa BepoSTHOCTb, TOTO, YTO JIOKOMOTHUBY,

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

Ne 11 12 13 14 15
N 120 130 140 150 110
M 80 70 50 90 70

HpI/IGBIBH_IEMy 3d I10/TyBarOHdAMH, He TMPUAETCS T1IepeCTaB/IATh BaroHbI?

Ne

16

17

18

19

20

N

15

12

14

16

13

21-25. IMoj morpy3Ky mojaHbl miaTgopma, MoJyBaroH M KpbIThIA BaroH. I'py30mobeMHOCTh T1aT(hOpMbl
WCII0/Ib3YeTCsl C BEPOSITHOCTBIO P, ITO/IyBaroHa C BePOSTHOCTBIO Py U KPBITOI'O BaroHa C BEPOATHOCTBLIO Ps.

HaiiTu BepOSITHOCTBb TOT'O, UTO I'PY30I0/bEMHOCTb BCEX TPEX BaroHOB OY/IeT MCIO/b30BaHA TIOTHOCTHIO.
Ne 21 22 23 24 25
Dy 0,84 | 0,51 | 0,78 | 0,44 | 0,52
D> 0,37 | 0,67 | 0,56 | 0,67 | 0,23
D 0,43 | 0,29 | 0,12 | 0,29 | 0,59

26-30. BaroHbl C TNpPOMEXYTOYHOM CTaHLMM yOWparOT COOPHBIMHU T0e37aMH U BBO3HBIM JIOKOMOTHBOM.
[TepBbIii COOPHBIN 1MOE3/ X BBIBE3ET C BePOSATHOCTHIO P;. EC/IM OH WX He BbiBe3eT, TO BLIBO3HOU 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




METO/JUYECKHUE YKA3AHUA K BBITTIO/JIHEHUHO ITPAKTUYECKOI'O 3AHATHUSA Ne 14
HaxosicoeHue Mamemamuuyeckoz20 0#cUOaHusi, ducnepcuu u cpedHez0 Kea0pamHo20 OMK/A10HeHU s

OUCKpemHOU C/iyuatiHoll 8e/IUYUHDbl, 3d0aHHOU 3AKOHOM pacnpeoe/ieHus

IJeab pabompi: 0TpabOTaTh M 3aKPETIUTH YMEHUS 110 HaXOK/I€HUI0 MaTeMaTUYeCKOT0 OXKU/JaHUsI 1
JVCTIepCUU CJTy4aliHOUM BeJIMYMHBI 110 33/JaHHOMY 3aKOHY ee pacripeie/ieHus .
O6opydoeaHue: THCTPYKTUBHbIE KADTOUKH.

eé peleHue

IIpakmuueckue 3a0aHusi

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

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/lyyaiiHasi BeTMUMHA X MOKET IPUHUMATh TOJILKO /1B 3HaueHust X1 u X2, 13BeCTHbI

BeposTHOCTh P1 umi P2 BoamoxkHoro 3nauenus *1 wmm X2, Matematnueckoe oxuzanue M (X) Hatitu 3akoH
pacnpejie/ieHUs1 5TOU C/Ty4aliHOW BEeJIMUMHBL.

Ne 3aaHus X, X, p; D, 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

JIMCTIEPCHUIO U CpeJiHee KBaJpaTUYHOe OTK/IOHEHUe.

3dKOHY. Haiitn maTemaTuueckoe OXXuaHue,

Ne X X X3 X3 X4 X5 X6
3ajaHusa | p; Py )2 2! 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 D; 0,1 0,1 0,5 0,05 0,2 0,05
X; -2 1 3 7 8 10

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

3AJAYA 3.

11-15. JaHbl iBe He3aBUCHMBbIe JUCKPeTHbIe ClyyaiiHble Bemunnbl X 1 Y . HaiiTu MaTeMaTUuecKoe

OJKM/JaHHe, JUCTIEPCHIO U CPe/jHe KBaJpaTHUHOe OTKJIOHEHHe st CTydaitHoi Bemmunaer £ =3 X —2Y

11.

X

-6

8

9 10

P

0,1

0,1

0,6 0,2

-8

2

Y
P

0,4

0,6




12.

0)7

0J3

0/8

0J6

0J3

0)7

0j2

0j4

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
BBIYMC/ITE WHTErpasl C TIOMOILBI0 (hopMysT TPeyroibHUKOB, (GopMyJibl Tparelun U (opmysiel CUMIICOHA

npu N=10 y n=20 ¢ roynocteio g0 0, 001. OnpeseUTH MOrPeIIHOCTh BLIYMC/ICHHUIA 0 MpaBKIy PyHre.

8 12 7 10 9
[ Vx*+8 dx [Vx*+9 dx [ Vx*+27 dx [Vx+5 dx [Vx*+2 dx
1. -2 2.2 3.3 4. 0 5. -1




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

Pewenue 3a0ay Ha HaxodcdeHue no ma6auuHo 3adanHoli Pynkyuu (npu N=2), pynkyuu, 3adanHoii
aHaaumuy4ecku
IJeab pabombl: HAyYUTHCS TIPUMEHSTH METOABI TTPUO/IIKeHHOTO An(dhepeHIPOBaHuSI.
O6opydoeaHue: MHCTPYKTHUBHbIE KAPTOUKH, TETPA/b C JIEKLUSIMH.
Xoj padoTsl

OdopMUTh BHITIONTHEHUE TIPAaKTHUYeCKOi paboTel: 1) BapuaHT, 2) 1jesib paboThl, 3) HOMep, YC/IOBHe 3alauul U
eé peleHue

ITpakmuueckue 3a0aHus

1-5. CocraBuTh Tabmuily KOHEUHBIX pa3HOCTeW (GYHKIWN, 3a/aHHBIX aHAJUTUYECKH, OT HauaabHOIo
3HaueHMs X, 710 KOHEUHOTO X, TIPUHSB IIar PaBHBIM h:

Ne 3ajanus ¢yHkyus Xo 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. Beunc/iuTh 3HaueHus1 NepBOil M BTOPOW MPOW3BOAHOM (YHKLMM B TOYKE X,;, METOZOM UMC/IEHHOTO
mvddepeHLipoBanusi. BeluncieHusi BeCTH C YEThIPbMsI 3HaKaMH T0CJIe 3amsiTOM:

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

y |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 |55 118]40,5|76]127,5]198 | 290,5 | 408 | 553,5
x |1 2 |3 4 5 6 7 8 9
y |7 24163 |136|255|43 | 679 | 1008 | 1431
2




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 TabmuIly TPUOMMKEHHBIX 3HaYeHWH WHTerpasa

Anddepentpansioro ypasenns Y =f X,y ), Y/I0B/IETBOPSIIOLLEr0 HAYA/IbHBIM YC/IOBHAM (XO):y 0 Ha

OTpe3Ke a, b C I1arom h = 0’1 . Bce BbIuMC/1eHUSI BeCTH C YUETbIpDbMA AeCATUYHBIMH 3HAKaMMU.

eapuanm | y'=f|x, y| y(xo):yo a; b)
1 yyzx+CO5% }’(1,8):2,6 {1,8, 2,8]
2 Y yl16/=46 [[16;26

’:X+COS_
Y 3

3 ' y | yl0,6/=08 [[06; 16
=X+C0S—
g V10

4 — y | yl05/=06 [05;15]
=X+C0Ss—=
g V7

5 y | yl,7]=53 |11,7;2,7]

Y =x+C0s+
n

KonTtposnvpyemsbie komneteHUUu: OK 01, OK 02, I1K 1.3, TIK 2.1, I1K 3.1

KpuTepuu oLleHKH NPaKTHYeCKUX 3aHSATHH:

Pe3ynbTaToM paboThI MO KaKAOMY TMPAKTUUECKOMY 3aHSATHIO SIB/IsieTCs odopmiieHue
otueta M ero 3amura. OIeHKYy 3a MpaKTHUeCKOoe 3aHsTHe Iperno/jaBaTesib BBICTAB/SET TOCIIe
3allUThI OTUETA.

[TpakTHuecKue 3aHATHS OLIEHUBAIOTCS 10 MATUOA/UILHOM LIKasie:

«5» 0a/1I/I0B BBICTaBJ/ISIeTCS 00yUYaIoIeMycsl, eCJIu:

— paboTa BBITIOJTHEHA TIOJHOCTBIO W TPAaBW/ILHO; pPaboOTa BBITIOJHEHA CaMOCTOSITETBHO;
paboTa cgaHa ¢ cobmrofieHHeM BCeX CPOKOB; COOJIIO/IeHBbI BCe IMpaBHIa OMOPMJIEHUS OTUeTa;
C/les1aHbI PABU/TbHBIE BBIBO/IBI;

— BO BpeMs 3allUTbl OOYYarOIIUKCS TIPAaBW/ILHO TMOHWUMAET CYIIHOCTh BOIMpPOCA, [aeT
TOYHOE OTipe/ie/ieHre W WCTOJKOBaHWE OCHOBHBIX TIOHSITHH, CTPOUT OTBET MO COOCTBEHHOMY
TUIaHy, COMPOBOXKJAET OTBET NPUMEPAMH, YMeeT NMPUMEHUTh 3HAHUSI B HOBOW CUTYalldH, MOXKET
YCTaHOBWTH CBSI3b MEX[Y M3yuaeMbIM W paHee W3yueHHbIM MaTepHasioM M3 Kypca, a Takxke C
MaTepraioM, YCBOEHHBIM TIPH U3YUeHHUHU JIPYTUX AUCIUIIIVH,;

«4» 6a/Iy1a BBICTaB/IAETCS 00y4aroIeMycs, ec/Iu:

— paboTa BBITIO/IHEHA TTPABU/IbHO C YUeTOM 2-3 HeCyI|eCTBEeHHBIX OIIMOO0K UCIIPaBI€HHbBIX
CaMOCTOSATe/TEHO TI0 TpeOOBaHMIO TIperiofiaBaTesisi; paborta ciaHa B CpoK (Jinbo C omo3zaHueM Ha
JIBA-TPH 3aHATHSI), €CTh HEKOTOPbIE HeI0UeThl B 0(hOPM/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, IIK 1.3, IIK 2.1, 11K 3.1

Kputepun oneHKH CO00IIeHUH (JOK/Ia/[0B):

1. YeTKOCTb TTIOCTAaHOBKH 11e/T1 (max 3 Oasia):

1.1. Het ueny;

1.2. uenb HeUeTKas;

1.3. nenb yeTKO 0O03HAUEHA.

2. KauecTBo JoK1aja (max 5 6aaioB):

2.1. IOKJ/IaJU¥K 3aUUThIBaET;

2.2. IOKJaIUMK PacCcKa3bIBaeT, HO He 0OBSICHSIET CYyTh pabOThI;
2.3. 4YeTKO BbICTPOEH [OK/af;

2.4. pokiaz COrpoBOXKAaeTCs UUIHOCTPAaTUBHBIM MaTeprasioMm;
2.5. oK1/ TIpOM3BOAUT BbIZAtoI|eecs BIieuaTieHue.

3. YUeTKOCTb BBIBOJIOB, 00001[aromyx AoK/1a/ (max 3 6ana):
3.1. BbIBO/bI UMEIOTCSI, HO OHU He [I0Ka3aHbl;

3.2. BbIBO/IbI HE UETKUE;

3.3. BBIBO/IbI TIOJTHOCTBIO XapaKTepU3yIoT paboTy.

4. KauecTBO OTBETOB Ha BOIPOCHI (max 3 Gana):

4.1. NOK/IaJuMK He MOXKeT UeTKO OTBETUTh Ha BOIPOCHI;

4.2. He MOXKeT OTBETUTDb Ha OOMBIIMHCTBO BOITPOCOB,;

4.3. oTBeuaeT Ha OOBIIMHCTBO BOIIPOCOB.

5. YMeHHe JiepKaThCs Tiepe; ayauTopreit (max 3 6asia)

OIIEHKA:

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



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

PYBEXHBI KOHTPOJIb

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

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

KOHTpOJ’[I/IPYEMI)Ie KoMIIeTeHIUH: OK 01, OK 02, 11K 3.1

Kpurepuu oneHKH:
«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.

KoHTtponupyemsie kommeTeHIMH OK 01, OK 02, T1K 1.3, TIK 2.1, TIK 3.1

Kpurepuu oneHKu:

«5» - TIPaBUJIBHO BBITIOJIHEHO 6 3alaHul;
«4» - TIPaBUJIBHO BBITIOJIHEHO 5 3a/laHUY;
«3» - TIPaBUJIBHO BBITIOJIHEHO 3-4 3a/jaHul;

«2» - TIPAaBUJIBHO BBITIO/THEHO MeHee 3 3aZjaHuM.
Bapuanr 1
HMucmpykyus no ebinosHeHuro 3a0aHuli: 8bibepume 00Hy OyKg8y, coomeemcmeayoujyto
npasuibHOMy edpudaHmy omeema u 3anuiuume ee 8 61aHK 0mMeemos.
1. Kakasg u3 mnepeuuciieHHbIX HWwkKe GopMmyn sBasercs (OpMynold n-20 uieHa psja:




1.1 1
2. YKa3aTb ueMy paBHa CymMMa psifia 5 + 2 + 8 et o R

A

N ||

1
9

3. Eun nipu ucciejoBaHUM psifjla Ha CXOAMMOCTD T0 Tpu3HaKy /lamambepa ycTaHOBJIEHO, UTO

a
l- n+l _
im =2, TO 9TO 03HAYaeT, UTo:

n- oo n

A b B r

PsI MOJKeT, KaK CXOJUThCS, TaK U
PacxoJUThCs

pA4, CXO4UTCA PAA pacXoauTca BOIPOC O CXOAUMOCTH OCTAeTCsl OTKPBITHIM

4. IlycTh maH uucaoBou psig, d,+d,*=+a,+ c NonoKuTenbHbIMU UsieHamMu. Ecimv oTHOeHue
an+1

o . an+1 _
HMeeT KOHEUHBIU T1peerl, TO eCTb lim a__k, " 11pH k<1 - P4 CXOOUTCA, a TIpU k>1-—

n n- o

psifi, TO 3TO eCTh MPH3HAK CXOJUMOCTHU:

n

A b B r

Ianambepa Koriu CpaBHEHUs HEOOX0JUMBIH

5. YKasaTb yeMy paBHa yacTUuHast cymma S, psiga 1-2+4 -8+ :

A b B T
5 . 5 -
8 8

6. Kakoe u3 rnepeyrcC/JI€eHHBIX HUKe YTBEP)KAEHI/If/i SABJIAETCS BEPDHBIM

00
. . 1
000011[eHHBIN TApMOHUYECKUHN PsiJT Z —, cxoautcsi ipu p<1
n=1 1

y y S
0000111eHHBIV TADMOHUUECKHUH Psifi Z —, bacxoaurcsi mpu p>1
n=1 1

0000111eHHBIY TADMOHUYECKUH PsI] z — CXOIUTCs ipu p=1
n=11

O606H.IEHHI:>Ii/JI FapMOHI/I‘-IeCKI/Iﬁ pan Z _p pPacxoauTcsd rnpu p <1
n=1 1

Bapuanr 2
HHcmpykyus no 8binonHeHUro 3a0aHuli: 8blbepume 00Hy OyK8y, coomeemcmeayoujyo
npasuibHOMy 8dpudHmy omeema u 3anuwuume ee 8 61aHK 0Meemos.
Bapuaum Ne2

1. Kakasg 13 mepeuuc/eHHbIX HWKe QopMyn sBasercs ¢GopMy/aold n-20 ujieHa psja:
-1-2-4-8--

A b B I
a=(-1"-2"" a,=-2" a,=-2" a,=-1

n n

).2n—1

1,1 1
i B R R Sl N
2. YKasaTb uemMy paBHa CyMMa pszia 379 77 g

A B r

1 2

N ||

1
9




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
NanHast pabota MoKeT OBITH MCITO/Ib30BaHAa HA JTarle IMOBTOPEHUSI WU KOHTPOJIS

3HaHuM. Pa3paboraHo 2 BapuaHTa 3afiaHuii. Bce BapyiaHThbl pabOThI PABHOL[EHHBI.
Pabota paccurtaHa Ha 15 MUHYT.

KonTposipyemsbie KoMmneTeHUMH OK 01, OK 02, I1K 1.3, TTK 2.1, TIK 3.1

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:

P 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 MapIIPyTOB SIBJISIIOTCS MyTeM?
B A B C D
A
B
@ ABT' ABI'B[] ABZIAB ABBA]]
D
.
4. Kakue U3 yKa3aHHbIX LIMKJIOB SIBJISIFOTCSI IPOCTBIMUA?
B A B C D
A
B
@ ABIl'A ABBI'BFA BBAI'B OBATB
D
=
5. XpoMaTuueckoe 4uc/o rpaa Ha pUCyHKe paBHO:
A B C D
2 6 4 3

6. CkosbKO pebep HY)KHO ITPOBECTH UTOObI JOCTPOUTH rpad), M300pa>keHHbIM Ha PUCYHKE /10

[10JIHOTr'0?

D

>
o
-
o)

A

B

C

D

7. [Inst Toro, uTo6bl rpad 0b671a/1a iIepoBbIM LIUK/IOM, He00XOMMO M I0CTaTOYHO, UTOOBI:

A

B

C

D

CTeTeHH BCeX BEpIIHH
OBUIU HeUeTHBIMU

CTereHU POBHO /IBYX
BepILUH ObUTM YeTHBIMU

CTeTeHH BCeX BEpIIHH
OBUIU YETHBIMU

CTeIeHW POBHO JIBYX
BEpIIVH ObUTH
HEUYeTHBIMU

8. KosimuecTBO pebep MHIU/EHTHBIX BepIuHe d ...

A |

B




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.

KouTtponupyembie komneteHLuu OK 01, OK 02, T1K 1.3, I1K 2.1, I1K 3.1

KpuTtepum oneHKu:

«5» - MpaBU/ILHO BbINO/AHEHO 9 — 10 3asaHuy;
«4» - IPaBUJILHO BBITO/IHEHO 7 — 8 3a/,aHu;
«3» - TIPaBU/IBHO BBITIOIHEHO 5 — 6 3alaHuij;

«2» - IPaBUJILHO BBITIOJIHEHO MeHee 5 3a/laHuM.
Bapwuanr 1
HHcmpykyus no ebinosHeHuro 3a0aHuli: 8bibepume 00Hy OyK8y, coomeemcmeayoujyto
npasuibHOMy 8apuaHmy omeema u 3anuiuume ee 8 61aHK 0omeemos.
1. bpocunu urpasibHyr0 KoCcTb. KakoBa BepOSTHOCTb, UTO BbINaZAeT YeTHOE YHC/I0 OYKOB:

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

2. B smike 20 cTaHJapTHBIX fleTaseli U 7 OpakoBaHHBIX. Beitamymm Tpu getaau. Coobitre A —
1-as metans OpakoBaHHas, A, — 2-as AeTanb OpakoBaHHasi, Ajs; — 3-bs JleTa/ib OpakoBaHHasl.
3amnucatb cobbiTHe: B — Bce feTanmu OpakoBaHHbBIE:

A B C D

B=A, A, A, B=A+A,;+A; | B=A"Ay; Ay | B=AAy At A Ay A+A A Ay

3. Ilycts B — smekTprueckass cxema paboraer, A; — paboraer i—biii 60k cxemsr (i=1,2,3).
3anucarh coObITHe: 3/1eKTpUdecKast cxema paboTaeT, ecy pabortaeT XoTs 661 0AHH 6O/I0K:

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 170105 . KakoBa BeposiTHOCTL TOrO, UT J1” BBITIAZIET .
4. Mone onopoc 3 pa3a. 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 6e/bix, 7 roay0bIX, 3 KenTbiX, 5 ciHUX. HaliTH BeposITHOCTh
TOT0, UTO HAY/lauy 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|
7. Haittru P|A-B), ecm P(AJZ%, P(B)Zé 1 cobbITHsA A U B He3aBuCHMbIe
A B C D
1 2
0,06 5 0,1 E
8. Haiitu P(K), ecsin P(A)=0,2:
A B C D
0,5 0,8 0,2 0,6

9. CobbiTHst A 1 B HecoBMecTHbIe. HaiiTu P(A+B], ec/u P(A)=P(B)=O,3:

| A | B | C | D




0,9 |

0,8 |

0,7

0,6

10. Ecri cobpiTHEe A TIPOMCXOJMT TOT/la U TOJBKO TOT/a, KOTa MPOMCXoAuT cobbiTre B, To ux

HAa3bIBAKOT

A

B

C

D

PaBHOCHUJIBHBIMHA

COBMeCTHBIMU

0/THOBPEMEHHBbIMU

TOXXAeCTBEHHbIMU

Bapuant 2

HHcmpykyus no eébinosHeHuro 3a0aHuli: 8bibepume 00Hy OyKg8y, coomeemcmeayoujyto
npaswibHOMy 8apudaHmy omeemad u 3anuiuume ee 6 6,1aHK 0meemos

1. Bpocuiu urpasbHy 0 KOCTb. KakoBa BEPOSITHOCTD, UTO BBITIA/IET OOJIbIIE UeThIPeX OUKOB:

A B C D
2 1 5
0.5 3 3 6

2. B smuike 20 cTaHJapTHBIX JleTasieli U 7 OpakOBaHHBIX. Beitamymm Tpu getaau. Coobitre A —
1-as metans OpakoBaHHas, A, — 2-as AeTanb OpakoBaHHasi, Ajs — 3-bs JleTa/ib OpakOBaHHasl.
3armcathb cobbITHe: B — BCe JieTaiy cTaH apTHEIE:

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

3. Ilycts B — syekTprueckast cxema paboraet, A;

paboraeT i—b1ii 670k cxembl (i=1,2,3).

3amucarh COOBITHE: 3JIEKTPHUYECKasd CXeMd pa60TaeT, eCc/in pa60TaeT XOTsI OBI JBd 6J10Ka:

A B C D
B=A;"A,"A; | B=A+A+A, B=A,-A, A, B=A;"A,; A+ A Ay Ayt A Ay Ay
4. Mosnety nogbpocuu 3 pa3a. KakoBa BeposITHOCTb TOT0, UTO “opes” BeIMaeT 1 pasa.
A B C D
3 1 7 1
8 2 8 8

5. B samuke 25 wmapos,
TOr0, UTO Hay/|auy BbIH

u3 Hux 10 OesbIx, 7 roj
TBIW IIap roay0oH.

yOBIX, 3 )KenTbiX, 5 cuHUX. HaliTu BepOSITHOCTD

A B C D
7 3
o5 0,4 0,2 o5
6. BeibpaTh npaBH/IbHBIN 0TBeT: P|A-A]?
A B C D
0 1-P(A] 1 P|A|+P(B|-P(A-B|
7. Haittru P|A-B), ecm P(B):%, PB(AJZ% Y coObITUsA A 1 B 3aBHCHMBIE
A B C D
1 2
0,06 5 0,1 15
8. Haiitu P|A), ecu P[A|=0,8:
A B C D
0,5 0,8 0,2 0,6
9. CobbiTHst A 1 B HecoBMecTHbIe. HaiiTu P(A+B], ec/u P(A)=0,25, P(B)=0,45:
A B C D
0,9 0,8 0,7 0,6

10. Ecnu nosiBneHue OJIHOI'O U3 COOBITHI He MCK/IIOUAeT T0sIBJIEHHE APyroro B OJHOM MU TOM XKe
HCIIbITAHWH, TO TaKHe COOBITHST Ha3bIBAIOTCS

A

B

C

D

COBMEeCTHBIMH

HeCOBMeCTHbBIMUH

3dBHUCHMMbIMH

He3aBHMCHUMBIMHU

KJITOY:



Bapuanr | 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 Neb5

no Temam 3.2. CiiyuyaiiHasi BeJIMUMHa, ee (yHKIUA pacnpejaeneHus u 3.3.
MaremaTuueckoe O)XKMAAHUE U JUCTIEPCHs C/Ty4YalHOM Be/TMUUHbI

MeToguueckue yKa3aHUs K TeCTy

HNanHasi paboTta MoykeT ObITH MCII0/Ib30BaHA HA JTarie MOBTOPEHUS U KOHTPOJIS
3HaHui. Pa3paboTaHo 2 BapuaHTa 3a/iaHuii. Bce BapraHThl paboThl PaBHOLIEHHBI.
Pabora paccuntana Ha 15 MUHYT.

KonTtposnvpyemsbie komneteHUu OK 01, OK 02, I1K 1.3, IIK 2.1, IIK 3.1

Kpurepuu oneHKH:
«5» - MpaBU/IBHO BbINOAHEHO 9 — 10 3a7aHuy;
«4» - IpaBU/IBHO BBITNOIHEHO 7 — 8 3a/jaHuli;
«3» - TIPAaBUJIBHO BBITIOIHEHO 5 — 6 3a7jaHuij;
«2» - TIPAaBUJIbHO BBITIOJIHEHO MeHee 5 3aJjaHuM.
BapwuanT 1
HMHcmpykyus no ebinosHeHuro 3a0aHuli: 8bibepume 00Hy OyK8y, coomeemcmeayoujyto

npaesu/jgibHOMy eapudHmy omeemad u 3anuwiume ee 6 61aHK omeemos.
1. ﬂHCKpETHOﬁ HA3bIBAETCA TdKasd CﬂyqaﬁHaﬂ B€/IMYMHA, KOTOpAdsA IMPUHHUMAET!

A B C D
KOHeuHoe WIn TOJIBKO
OeckoHeuHOE TOJIBKO O/IHO
OecKOHeYHOe CueTHOe . OTpHULIaTe/IbHble
.. | MHOXXeCTBO 3HaUeHUH 3HaueHue
MHO>KeCTBO 3HauUeHUM 3HayeHust
2. TabnunuHast popma 3a/jaHKsl 3aKOHA pacIipe/ie/ieHus CTy4aiiHOM Be/TMYMHBI Ha3bIBAeTCsI:
A B C D
CYMMOM HWHTerpasioM pAAoM T10J1IeM
pacripejiesieHust pacripe/iesieHust pacripe/iesieHust pacrpejiesieHUs

3. CyuectByloT [ABe ¢oOpMbI 3alaHUs 3aKOHa pacripefie/ieHusi AUCKPeTHOW C/lydaiiHOM
Be/IMUMHBI:

A B C D
TabMuHas U VHTerpajbHas u WHTerpasbHas 1 rpaduueckas u
rpaduyeckas TabMyHast b depeHanbHas VHTerpasbHas

4. Kakasg w3 Tabmui] He MOXKeT pacCMaTpUBaThCS KaK 3aKOH pacIpefiesieHusl C/TydyailHOM
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; | 02|04]0,5 p; 1 03|0,1]0,5 p; | 02103/ 0,5
5. 3aKOH pacrpejiesieHusi BePOSITHOCTeH AUCKPETHOM C/Iy4allHOUW BeJIMUMHBI X UMEeT BUJ|

X, | 2 4 | 8

pi Oy]- p2 036

Torga P, BepOATHOCTh paBHa....

A B C D

0 0,5 0,3 0,7




6. Mozia 1 Me/iiaHa JIJMCKPeTHOM CTyyaiiHOM BeJIMUMHBI, 3aJJaHHOM ps/IOM pacrpe/eneHust

xX; 105 2 6 7 8
p;102101|02]04]0,1
A B C D
7u6 7u8 6uv 0,5u8
7. 3a/laH 3aKOH pacrpejeneHus: JUCKPETHOW C/TydyalHOM BeanunHbl. Havitn M x|
X 0 1 2 3
P(x]| 011]02] 04|03
A B C D
3,8 4,2 0,7 1,9
8.3a/1aH 3aKOH pacripefiesieHusi IUCKPETHOW Cy4yailHOM BennuuHbl. Haiitu p;+ p,+ p3+ p,.
X; X, X, X3 X,
Pi P P> Ps P4
A B C D
D1t Pyt D 1 D1t Py D3t Dy

9. ducniepcusi cnyuaiiHou BenuuuHbl (¢ X+Y), rae ¢ = const,X,Y He3aBUCUMbIe C/TyyaliHble

Be/IMYMHBI, PABHO:

A B C D
cD(X)+D(Y) cD(X)-D(Y) D(X)+D(Y) *D(X)+D(Y)
10 MaTemaThuecKoe 0)KuiaHHe TIOCTOSTHHOW Be/iMurHbl C paBHO:
A B C D
1 C 0 He orpejie/IeHO

Bapuant 2

HHcmpykyus no 8binosHeHuo 3adaHuli: 8blbepume 0OHy 6yK8y, COOmeemcmayouyio
npasubHOMY 8apuaHmy omeema u 3anuwiume ee 8 61aHK omeemos

1. CnyuariHasi BeJIMUMHA Ha3bIBAETCSsl HEMPEPBIBHOM eCJIN:

A B C D
B pe3y/ibTaTe UCIbITaHUsI MHO>XeCTBO 3HaUEeHH
TOJTEKO MO>XKET TIPUHSATH TO WK MHOE | KOTOPOM 3arioyiHsIeT
TOJTIBKO OJTHO .
OTpHUI|aTe/TbHbIe SHAUEHIE BO3MOXKHOE 3HaueHue, CI/IOIIb HEKOTOPBIH
3HAUEHUsI HeH3BeCTHOe 3apaHee, HO UHC/IOBOM
00s13aTe/IbHO OJTHO TTPOMEKYTOK

2. 'padmueckasi hopma 3ajjaHusl 3aKOHA pacripeiesieHus CIy4aiiHOW BeJIMUKHBI - 3TO:

A B C D
napabosia TIOJIMTOH nipsiMast JINHUSI OKPY’KHOCTh
3. CnyvaiiHble BeJIMUMHBI Je/IATCS Ha:
A B C D
repeMeHHbIe U JUCKpPeTHbIEe U paLMoHa/bHbIe U
YeTHbIe U HeUeTHbIe
MIOCTOSIHHbBIE HelpepbIBHbIE Hepal¥OoHa/IbHbIe

4. Kakasg u3 Tabmui] He MOKeT pacCMaTpUBaThCs KaK 3aKOH pacripefiesieHusi C/IyyaiiHOM

Be/IMUUHBI X?

A B C D
X; |-10| 9 2 X |1 3 5 X, | -1 ] 2 5 X; | 7 3 5
p; | 020,41 0,5 p; 1020404 p; | 0,203]0,5 p; 10210105
5. 3aKOH pacripe/iesieHs1 BePOITHOCTeH JUCKPEeTHOM CJIy4YallHOW BeJIMUMHBI X UMEeT BUJ,
X | 2 4 8
pi | pp |02]0,1
Torga P, BepOSTHOCTHL PaBHa....
A B C D
0 0,5 0,3 0,7




6. Mozia 1 Me/iiaHa JIJMCKPeTHOM CTyyaiiHOM BeJIMUMHBI, 3aJJaHHOM ps/IOM pacrpe/eneHust

X | -2 04| 2 4 5
p; 1041]02]01/|02]0,1
A B C D
2u?2 Su-2 2u-2 -2ub
7. 3a/1aH 3aKOH pacripe/ieieHus1 IMCKPEeTHOM C/TyuaiiHoi BerunHbl. Haiit M (x|
X 0 1 2 3
P(x]| 02 ] 04 01|03
A B C D
3,8 4,2 0,7 1,5
8.3az1aH 3aKOH pacripefiesieHUs JUCKPeTHOW CIy4alHOM BenuuHbl. Haiitu p (X 1SXSX5).
X; X, X, X3 X,
pi P 1) Ps Py
A b B r
D1t Pt D 1 D1t Py D3t Dy
9. MareMaTthueckoe OKWjJaHWe CiaydyaliHOM BenuuuHbl (C X+Y), rge ¢ = const X , Y
He3aBUCHMbIe CJIy4YaliHble BeJIMUMHBI, DaBHO:
A B C D
cM(X)-M(Y) cM(X)+M(Y) M(X)+M(Y) M(X)*M(Y)
10. Jucrniepcusi nocTossHHOW BesinurHbI C paBHA
A B C D
1 C 0 He orpejie/ieHa
KJTHOUY:
Bapuanr | 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 Kontponupyemslie
T3 OTKpBITOrO 3aKphITOrO Ha YnopsgouyeHve KOMIIeTeHIIUU
TUIA THTIA COOTBETCTBHE
1.1. IuddepenuyanbHoe u 10 10 . ) ) Y1, ¥3, 31, 32,
UHTEerpajbHOe UCUHC/IeHHe OK 01, OK 02, TIK 3.1
1.3. Psigp1 6 6 Y1, VY3, 31,
- - - OK 01, OK 02, TIK 1.3,
IK2.1,TIK 3.1
2.2. OcHoBBI TeopuM rpacoB 10 10 Y3, 31, 0K 01, OK 02,
} j } TK 1.3, TIK 2.1, 1K 3.1
3.1. BepositHOCTb. TeopeMbl C/I0)KeHUsI Y2,¥3, 31,
Y YMHO>XeHUS BePOSTHOCTEeHN 10 10 - - - OK 01, OK 02, TIK 1.3,
K 2.1, TIK 3.1
3.2. CnyuailiHasi BelUuMHa, ee QyHKIUs ¥2,¥3, 31,
pacripefiesienus v 3.3. MaTeMaTudeckoe 10 10 . ) ) OK 01, OK 02, IIK 1.3,
IMK2.1,TIK 3.1

OXWJaHWe W JWCIepCUs Cay4yauHOU
Be/TMYMHBI




ITPOBEPOYHBIE PABOThBI
no teme 1.1. IluddepenniuansHoe u MHTErpajsbHOE HCUMC/IEHUE

MeToguuecKkre yKa3aHUs K MPOBepPOYHbIM paboTam

HNanHble pabOTHI MOTYT OBITH MCIOB30BaHbl Ha JTarle MOBTOPEHUSI ¥ KOHTDPOJIS 3HAHUM.
Pa3paboTaHo 4 paboTsl. Bce BapuaHTHI B KaXK/10i paboTe paBHOL[€HHBI.

Kakmasi paboTa paccuntada Ha 20 MUHYT.

KonTtponvpyemsble komneteHLUu OK 01, OK 02, IIK 1.3, I[IK 2.1, TIK 3.1

KpuTepuu oLieHKH:

«5» 0a/1/I0B BBICTAB/IAETCS 00y4arOIEMYCsl, eC/TU:
- paboTa BbITO/IHEeHA TIOJTHOCTBIO;
- BCe 3a/laHUsI BBITIOIHEHbI MPAaBU/IbHO, BO3MOXXHA OZfHA HETOUHOCTb W/IM OITMCKa, He
SIBJISIFOLLASICSL CJIeICTBMEM He3HaHUsI WM HelIOHMMaHUs yueOHOro MaTepuara;

«4» 0a/I/1a BBICTAB/ISIETCS 00yUaIoIeMyCsi, €CJTH:
- paboTa BBITIO/THEHA TI0JIHOCTRIO Wi He MeHee ueM Ha 80 % oT oObema 3a/iaHusl, HO B
Hell UMeIOTCs HeJJoueThbl ¥ HeCylieCTBeHHbIe OIMOKY;
- pabora BbITIOJTHEHA TIOJTHOCTBIO, HO MCTI0/Tb30BaHbl HAMeHee ONTUMAa/TbHbIe TTOXO0/bI
K pellleHUo TI0CTaB/IeHHOM 3a/lauy;

«3» 0a/1a BBICTaBJ/ISIeTCS 00y4YaromieMycsi, ec/Iu:
- pabora BeINo/iHeHa 6oJiee ueM HaTIOJIOBUHY, AOMYyIeHo 6osiee Tpex OIMOOK;

«2» fa/1a BBICTABJ/ISIETCS 00y4JaromieMycsi, eCJiu:
- pabora BbIMIO/IHEHA MeHbIlle YeM HalloJIOBUHY WU COJIEP)KUAT HEeCKOJbKO
CyllleCTBEHHBIX OITMOOK; paboTa He BbITIO/THEHa.

IIpoBepouHasi padora Nel
BAPUAHT 1.
1. TTepeunc/IUTL OCHOBHBIE TIEPUO/BI PA3BUTHS MaTEMATUKU
2. YeMm xapakTepu3yeTCs MepBbli epro/, pa3BUTHS MaTeMaTHKH.
3. [latiTe oripe/jesieHre IepeMeHHOM BeJTUUMHBI.
4. ITpuBeguTe puMep 6€CKOHEUHO Majlol MepeMeHHOM BeJTHUMHEI.
5. UeM oT/IMUaeTCs TIOCTOSTHHASA BeJTMUMHA OT aDCOFOTHON ITOCTOSSHHOM Be/TMUMHEI?
6. Hatizute 061acTh onpeiesieHUs ¥ 00/1acTh 3HaUeHHst DYHKIIH:

a) 6) B) r)

-4
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7. Kakoe cOOTBeTCTBUe sIBJIsieTCS (PYHKI[HE?

a)

6)

B)
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CHHMI
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3eneHblil

benbiit
(puonetosblii

4epHblil >< nH

KpacHbIi BT

CHHHI
WeNThIA
3eneHbIl

Genbit
tpuoneToBbIi




BAPUAHT 2.

1. ITepeunc/MTh OCHOBHBIE IEPUO/IBI PA3BUTUSI MaTeMaTUKU

2. Yem XdPaKTepU3yeTcda TpeTI/Iﬁ nepuoj pa3BUTHUA MaTEMATUKH.
3. daiiTe ornpefiesieHUe MOCTOSTHHOW BeJIMUUHBI.
4. TIpuBeuTe TipUMep 6@CKOHEYHO OOBITION TepeMeHHON BeTMUUHBI.

5. UeMm oT/MuaeTcst aOCOMIOTHAS TIOCTOSTHHAS BeJIMUMHA OT MOCTOSTHHOM Be/IMUMHBI?

6. HatizuTe 06/1acTh onpe/iesieH|s ¥ 00/1aCTh 3HaUeHHst QYHKIIVH:

a)

6)

B)

-4

=

7. Kakoe cCOOTBeTCTBHe sIBJISIeTCS (PYHKI[HEN?

a)

6)

B)

YepHbII nH

Genbli

1. IlepeuncIUTh OCHOBHBIE NTEPUO/BI PA3BUTHS MaTeMaTUKHU

2. Yem xapakTepu3yeTcsi BTOPO NepHo/] Pa3BUTUS MaTeMaTHUKHU.

3. [aiiTe omnpeziesieHre 6€CKOHEUHO OOJIBIIION MepeMeHOH BeTMUNHBI.
4. ITpuBesuTe NprYMep repeMeHHOM BeJIMUMHBI.

5. UeMm oTiyaeTcs abCOIMOTHAS TIOCTOSTHHAS BEJIMYMHA OT TIepeMEeHHOW BeTUUHHBI?

6. HatiguTe 06/1acTh onpefiesieHHs ¥ 00/1aCTb 3HaUeHHUst QYHKIIH:

nH — S0 i - K do ';:
BT . pe 2 . e KpacHbIA BT
E T ) T KpacHblii cp
B . —_—" CHHHIT cp T
9T e Pa a — Pa
= WENThIA uT 3eneHbIn nt
oT —» | come - cank -
| o cb
6 ) A 3eneHblil nr
& R cu qYepHBIil BC
BC — cu Genbii 7oh
(pHoneToBI lec
BAPUAHT 3.

6)

B)

-

/
N

7. Kakoe COOTBETCTBHE SBJISIETCS (PYHKI[HEN?

1. [lepeurcIUTh OCHOBHBIE IIEPUO/bI Pa3BUTHSI MaTeMaTHKH

2. UeM xapakTepr3yeTcsl UeTBepThIM Nepuo/, pa3BUTHsI MaTeMaTHKU.
3. [aiite ompeziesieHre 6@CKOHEUHO MaJIok TiepeMeHO BeTHUHHEI.
4. TIpuBeiuTe TiprMep abCOMFOTHON TIOCTOSIHHOM BeJTHUMHBL.

5. Uem otnryaetcsi 6eckoHeyHO 6oJibliiast TepeMeHHasi Be/IMUMHA OT NepeMeHHON BeJTIMUMHBI?
6. Haligure obnacTe onpesieneHus ¥ 00s1acTb 3HaueHUst QyHKLWN:

a) 0) B) r)
1 : S “epHbIil ﬁ/] nH 1 e e pHBIi % nH
e KPACHBIil BT 2 — e KpacHbIA = gr
2 — it 3 =
3 z cHHM cp — et cHHMil cp
- I3 3
= — T .
7 WenThlil uT & KenTeIii ur
— > faleli i 5) — > cath o
3eneHslin nr 3eneHbIn nT
5 — a3 3 N
il it 0 Genbli 7C6
[ o Benblil ] 7 £ ) ‘
proneToBbIl lec uonetorbli BC
BAPUAHT 4.




a) 6) B) r)
v y 5‘5
12 5 o— 112
t ) 0 / -4'
-3 ; .
M \/9 " * 14 \/9 x j g k x
-3
-8
7. Kakoe COOTBETCTBHE sBJISIETCS (PYHKI[HEN?
a) 6) B) r)
1 - a0 1 T: EE “epHBIil ﬁﬂ nH “epHBIil % mH
2 — pe 5 £ KpacHbIii BT KpacHbIA = gr
: . s 3 J:f cHmit cp cHHuil cp
— T
¢ da ] ——— KenThblil uT WenThIi ur
5 — s | coae —
% 5 5 = 3eneHbIn nr 3eneHbil nr
— —
R Benslii 766 Genbli 66
! i ; 55 dueneroBli lee huoneToBbIi lec

Haiitu ipori3BoiHbIe QYHKLIWN
1. y=5x*+3sinx-2"+9
2. y=Ax"-11x-7
3. y=e"-cosx
tg x
4. y=—=
J x-2

5_y=-21nx+%
X

Haiiti npor3BogHbIe PYHKLUWN
1. y=3"-15x*+8sin x +63
2. y=6-\5/?-3x
3. y=e'-tgx
x+3
4. y=
J COS X

5. y=-%+31nx
X

Haittu npousBogHble GyHKIMN
1. y=7x"+5cosx-8"-71
2. y=3-12x+1x’
3. y=sinx-e
_5-x
ot x

5. y:%-Slnx
X

Haiit npor3BogHbIe QYHKLINN
1. y=5x"+3sinx-2"+9

2. yzw-llxﬁ

3. y=e“-cosx

IIpoBepounasi pabora Ne2

BAPUAHT 1.

BAPHAHT 2.

BAPUAHT 3.

BAPUAHT 4.




5. y=—2lnx+%
X

IIpoBepouHasi pabora Ne3
BAPUAHT 1.
Beruuciure Heoripee/IeHHbIe MHTerpaJsibl:

[ 18x*~6x+2/dx

L f[551nx+2x 7/dx

f6x +6x° _3dx

3. f3x(12x3—5x)dx’4. o

BAPHAHT 2.
BrrunciuTts HeorpejesieHHbIe MHTerpaibl:

f(Z 9x* +4x
1.

3 f2x2(x2+5xj]dx’ 4

f[4cosx 4x-3dx

f7x —4x° _4dx

5
X

BAPHAHT 3.
Belunciute Heomnpe/eneHHble UHTerpaslbl:

3_ \ ) \
) f(7+4x 8X)dx ) f[‘4x+3sinx—3‘]dX
(20805

2 f[4x5+2x2)2xdx 4 N

3
d
JMX

BAPHAHT 4.
BrrunciuTte HeorpeeieHHbIe UHTerpalbl:

4 _ \ ‘ \
) [15x*+6x-3]dx , | 15cosx-2+6xdx

3 7
f—sz[X—Z]dx A [P

f—dx

4
X

X*+1

ITpoBepounasi padora Ned
BAPUAHT 1.
I. BLIUKC/TUTE OTpe/ie/ieHHbIe UHTerpasibl IpUMeHsist popMyny HertoToHa-JIefibHuIIa:



1

1 2 ‘ ‘ J‘ 3
f[8x3—6x+2)dx fO,GX(l—XZ) dx \@E
-1 , 0 , 3

II. Beruucnutb oripeZie/iIeHHbIe UHTErpajibl IPUMEHAA METO/, ITOACTAHOBKH:

3 3 3xd
dx fx-v9—x2dx f )éx
, 0 , 1 2X _1

dx

Cos 3x—£
3

O —

BAPUAHT 2.
1. BerunciuThb onpefiesieHHbIe UHTETPasibl MpuMeHsist hopMyny HeroToHa-JIeiibHuIa:
1 2 05
_f (2—9x2+4x)dx f 0,4x(1—x2) dx f

] 0 0 1-x

b >

dx

H Bbrunciute OHPEAEHEHHLIE I/IHTeraf[bI IMpyMeHssa MeTO/ MOoACTaHOBKU:

fsm dx J.XVX- dx [ XK

V2 ,13 X’+1

2x——

BAPUAHT 3.
1. BBIUKC/IUTE OTpe/ie/ieHHbIe UHTETPasibl pUMeHsisi popMyy HetoToHa-JIefibHuUIIA:

1 2 | f 3 dx

f(\7+4x3—8x)dx f0,6x(2—x2de 1 V1=x°

-1 0 2

II Brrunciurs OHpe,E[eHEHHbIe WHTeErpaJ/ibl IDpUMeEHsAA MeTO/, TI04CTAHOBKHU:

2 4
fcos dx fx A 4—x*dx 3 xdx
0

1 2x* =2

——3x

BAPUAHT 4.

1. Beruncmte onpe,quIeHHLIe VIHTErpasibl IPUMeHsIs tdopmyny HeroToHa-JIelibHuUIa:
1 V3

f(Sx +6Xx— 3dx IOSXM X dx f—dx
4 5 X+1
II. Berauciuthb oripeZie/iIeHHbIe UHTEerPaJibl IPUMEHAA METO/, ITOACTAHOBKH:

2 3
dx fx-\/1+2x2dx f 3)§dx
, 0 , 1 4X _3

sin

O C— =

£—2x
4

ITPOBEPOYHBIE PABOTBI

o Teme 1.2. O6bIKHOBeHHbIe U epeHIIUATbHbIE yPaBHEHHUSA

MQTO}I[I/I‘-IECKI/IE YKd3dHHUA K IIPOBEPOYHBbIM pa60TaM

ITaHHBIe PabOTHI MOTYT OBITH MCITOMB30BAHBI HA 3Tarle MOBTOPEHUSI M KOHTPOJS 3HAHHM.
Pa3paboTtano 2 paboThl u3 4 BapyuaHTOB 3aflaHWM. Bce BapwaHTBI B KaXK[oi paboTe

PdBHOILIEHHBI.

Pabora Nel paccuntana Ha 20 MuHYT, paboTta Ne2 paccuntaHa Ha 45 MUHYT.

Kountponupyembie komneteHLuu OK 01, OK 02, I1K 1.3, I1K 2.1, I1K 3.1

KpuTepum onjeHKu:
«5» 0a//I0B BBICTAB/IAETCS 00yYarOIEMYCsl, eC/TU:
- paboTa BBINOJIHEHA TTOJTHOCTHIO;



- BCe 3a/]aHMsI BBIMO/IHEHBI MPAaBH/ILHO, BO3MOXKHA O/JHA HETOUHOCTb WM OITMCKa, He
ABJISTIOLIASICS CJIeICTBHMEM He3HaHUSI WM HeIIOHMMaHUs yueOHOTo MaTepuaria;

«4» 0a/1a BBICTaBJ/ISIeTCS 00y4JaromieMycsi, ecJim:
- paboTa BBITIO/IHEHA TIOTHOCTHIO WK He MeHee ueM Ha 80 % oT oObema 3a/iaHusi, HO B
Hel UIMeIOTCs HeJJoueThbl ¥ HeCYITleCTBeHHbIe OITMOKMY;
- paborTa BbITIOJTHEHA TIOJTHOCTBIO, HO MCTI0/Tb30BaHbl HAMMeHee ONTHMAaJTbHbIE TOZXO/bI
K PEeIleHHI0 TTI0CTaB/IeHHON 3a/]auM;

«3» 0a/1a BBICTABJ/ISIETCS 00y4YalomieMycsi, eCJIH:
- pabora BbITIO/IHEHa 00Jiee ueM HaT0/IOBHHY, JOMYIlleHO O0siee Tpex OIIHOO0K;

«2» Da/I/Ia BBICTABJ/ISIETCS 00yUaIoImeMycsi, €CJTH:
- pabora BBITIOJTHEHA MeHbIIle YeM HAroJIOBUHY WM COJEP)KUT HECKOJIBKO
CyI[eCTBeHHBIX OIMOO0K; paboTa He BBIMOTHEHa.

IIpoBepounasi pabora Ne5
BAPUAHT 1.
1. TIpoBepbTe, SIBAsETCS /T 3aaHHast PYHKLMS x =- ' pellleHHeM ypaBHeHHs x =5 x.
2. TaHO ypaBHeHHe y': 2 x. a) Pemnure ero, 6) HaiiuTe pelleHKe, y10BIETBOPSIOIIEe HauabHOMY yC/IOBHIO
y |0=1, B) npoBeauTe uepe3 Touky |0 ; 1| MHTerpaIbHYIO KPUBYIO JAHHOTO YPABHEHHS.
3. Haiigure o611jee peruenve auddepeHIaIbHOrO ypaBHeHNs z =sin 3 X.
BAPUAHT 2.

' VA
1. HpOBepre, SABJIAETCA JIK 3dJjaHHas (i)y'HKL[I/IH zZ= \/; pelieHreM ypaBHEHUS Z = 2_
X

2. JTaHo ypaBHeHHUe x =cost. a) PemmTe ero, 6) HaiijuTe pelleHNe, Y/0BIeTBOPSIOIee HAYATLHOMY YCTIOBHIO
X (0] =-1, B) mpoBeguTe yepe3 TOUKy |0 ; - 1| MHTerpaIbHYIO KPHUBYIO JAHHOTO YPABHEHHSL.
3. Haiigure obiee perienve guddepeHnyansHOTO ypaBHEHHUS y” =

BAPHAHT 3.
1. TTIpoBepsTe, SB/IAETCS /1 33/1aHHas byHKLMs y=¢ "+ 1 pellleHreM ypaBHeHHUs y' =-y+1.
2. JaHO ypaBHeHue z=-4¢. a) Pemute ero, 6) HaliuTe pellieHKe, YAOBIETBOPSION[Ee HAUabHOMY YCJIOBHIO Z
(1) =-2, B) poBe/UTe Yepe3 TOUKy |1 ; 2) HHTErPa/IbHYIO0 KPUBYIO JAHHOTO YPaBHEHHSL.

3. Haiigute obuiee pemenve guddepeHpaIsHOro ypaBHeHUs y =cos 5 X.
BAPHAHT 4.

1. [IpoBeprTe, siB/IsIeTCS 1 3alaHHast QyHKLUUS Y= - ? pellieHreM ypaBHeHUs y' =t y2.
2. JaHO ypaBHeHue y =-sint. a) PemuTe ero, 6) HalijuTe pelieHue, Y0BIETBOPSIOIEe HAUaTbHOMY YCJIOBUIO Y

A
E, 1 HWHTErpa/ibHyHO KPUBYIO JaHHOT'O YDaBHEHMS.

T
(E) =1, B) mpoBeguTe uepes TOUKY

3. HaiiguTe objee pemenve auddepeHIHaNb-HOrO ypaBHeHHs z = e’

IIpoBepounasi pabora Ne6
BAPUAHT 1.
1. Haiitu obumii uaTerpan auddepeHIransHOTO YPaBHEHHS

o X dx=12=y|dy. gy :3%/;; 5 3%°=14x*=3]yy
2. Hatiti obiijee peliienve fquddepeHIManbHbIX ypaBHEHUH
a)-y +y+6y=0;6)y -2y +2y=0
3. Haiit uvacTHOe pelieHue fuddepeHLaTbHOTO ypaBHEHHs
y'+4y+4y=0,ecm yl0)=-1, y|0|=
BAPHAHT 2.
1. Hatitu obumii uaTerpan auddepeHIuaIbHOTO YpaBHEHUST

2 (x*+6)dx=y dy. 5) y'ZSE/}; 5) (3x°=2)(y*-1)=x*5yy

2. Haiitu obiee perenve auddepeHIpaabHbIX YpaBHEHUH



a)y -2y -35y=0;6)-y +2y-10y=0
3. Haiitu uacTHOe peleHue fud@epeHIMaTbHOIO ypaBHEHHUs
y”-6y'+9y=O, e y(O):Z, y'(O)Z-l .
BAPHAHT 3.
1. Haiitu obumii uHTErpan AuddepeHIassHOT0 YPaBHEHHS
3 | “ ' 4 2. 2 2
a) X dX:(Zy—l)dy; 6) Y :4\/;; )X VY :(1—4y )(GX —5)_
2. Haiiti ob1iee pemenue auddepeHIaIbHBIX YPaBHEHHH
a)-y -3y -2y=0;6)-y +2y-5y=0
3. Haiiti uacTtHoe pelieHue AudQepeHIasbHOTO ypaBHEHNs
y '+10y +25y=0, ec y(0]|=-3, y[0]=2 .
BAPHAHT 4.
1. Hatitu o601t uHTerpan auddepeHIMaJbHOr0 ypaBHEHUS
r 7 "
a) (7—x3)dx:y5dy; 6) Y :7\/;; B) (y*=7)(3x°+2)=x*3yy _
2. Haiiti ob1iee pemienue auddepeHIaabHbIX YPaBHEHHUH
a)y +2y-15y=0;6)-2y +2y -5y=0
3. Halit uvacTHOe pelienue nuddepeHMaTbHOTO YpaBHeHNs

y -12y +36 y=0,ecmm y(0)=-1, y[0/=3 .

ITPOBEPOYHAS{ PABOTA N7
no reme 2.1. OCHOBBI TEOPUHM MHOKECTB

MeTtoanuecKue yKa3aHus K IPOBEPOYHBIM padoTam

TaxHbIe pabOThEl MOTYT OBITH MCIIO/Ib30BAHBI HA 3Tarle IMOBTOPEHHWS M KOHTPOJIS 3HAHHM.
Paspab6oTano 10 BapuaHTa 3aaHuii. Bce BapyaHTBI PaBHOIIEHHBI.

Pabota paccuntaHa Ha 20 MUHYT.

KoHTponupyemsie KommieTeHLMM OK 01, OK 02, TIK 1.3, IIK 2.1, TIK 3.1

Kpurepuu oneHku:

«5» 0A/IJIOB BBICTABJ/ISIETCS 00yUaromeMycsi, eC/TH:
- paboTa BbITI0/IHEHA TIOJTHOCTHIO;
- BCe 3a/laHUsI BBITIOJIHEHbI MPaBU/ILHO, BO3MOKHA OZfHA HETOUHOCTb WM OIMCKa, He
ABJISIOLIASICS CJIeICTBHEM He3HaHUS WM HelIOHMMaHUs yuyeOHOTo MaTepuara;

«4» 0asy1a BBICTAB/IACTCS 00yUaroIeMycsi, eCyIu:
- paboTa BBITIO/IHEHA TIO/THOCThIO WM He MeHee ueM Ha 80 % oT oObema 3a7jaHus, HO B
Hell UMeIOTCs HeJJoueThbl ¥ HeCyIieCTBeHHbIe OIMOKY;
- paboTa BbITIOJTHEHA TI0JTHOCTBIO, HO MCTIO/Ihb30BAHbI HAMeHee OTNITUMa/IbHbIe TIOXO0/IbI
K pelleHUI0 TT0CTaB/IeHHOW 3a/jaul;

«3» 0a/1a BBICTABJ/ISIETCS 00y4YaroieMycsl, eCJIH:
- pabora BeITO/IHEHa OoJiee ueM HaTIOJIOBUHY, AOMYyIeHo 6osiee Tpex OIMOOK;

«2» 0asy1a BBICTAB/IAETCS 00yUaroIeMycsi, ecyIu:
- paboTa BbITIOJIHEHA MeHbIlle UeM HaroJ0BUHY WM COJEP)KUT HeCKOJbKO
CyIL[eCTBEHHBIX OIITMOOK; paboTa He BBITIO/THEHa.

' BAPUAHT 1.
1. JlaHO MHOXXeCTBO A = }a‘a -cmauya esponelicko2o 2ocy6apcm6a}. Torzia BepHbIM OyZieT yTBepiKeHue:
«MHoxecTBO A ».



a) KOHEUYHO U 3a[aHO TIePeurC/IeHWeM BCeX 3/eMEeHTOB; 0) OeCKOHeYHO U 3aZlaH0 C  TIOMOII[bIO
XapaKTePUCTUUECKOTO CBOMCTBA; B) OECKOHEUHO U 3alaHHO TMEepeurc/IeHUeM 3/IEMEHTOB; ') KOHEUHO U 3aIaHHO C
TIOMOII[bI0 XapaKTePUCTHUECKOI0 CBOHCTBA.

2. [I7s IpYBe/IeHHBIX HI)KE MHOKECTB BEPHBIMU OYyT YTBEP>KIeHHs: a) V3 e Q, 6) V3 ER, B) V3 e N, r)

V3ez.

3. [anbl MHOXKecTBa A 1 B. Haiiti 00bejuiHeHYe, repeceyeHre U pasHOCTb MHOXKecTB A m B.a) A = {1, 5, 9,
12},B={0,7,9, 12, 17}; 6) A =[2, +00), B = (-0, 3)

4. 3ajaTh Nepeuuc/ieHHeM 53/IEMEHTOB MHOJKECTBA, 3aJlaHHble yKasaHWeM XapaKTepUCTUUecKOro CBOWCTBA
snementos: K=k| k € N, k<3,7]

5. M130GpasuTh MHOXKECTBO Ha YKC/IOBOH npsmoii: M =m| m € R, -2<m<10|

BAPHAHT 2.

1. [JaHo MHOXeCcTBO A={a|a-MnyCCKoe UMH}. Torga BepHeIM OyzieT yTBep)kAeHHe: «MHOXKECTBO

a) KOHEeYHO U 3a/JaHO IepeyurceHueM BCeX 3/1eMeHTOB; 0) KOHEUHO U 3a[JaHHO C TIOMOILbI0 XapaKTepUCTUYeCKOro
CBOMCTBa; B) OeCKOHEUHO W 3aJaHHO TIepeurCcIeHUeM 3eMeHTOB; T) OeCcKOHeYHO M 3aZlaHO C TIOMOLL[BO
XapaKTepUCTHUECKOTO CBOMCTBA.

2. [151s1 IpyiBe/IeHHBIX HIKe MHO>KECTB BEePHBIMH OyZyT yTBepxkAeHus: a) T € Q,06) m € Z,B) T € N, 1)

T € R.

3. Tanbl MHOKecTBa A 1 B. Haiitu o0beivHeHMe, TTepeceueHrie U pa3HOCTb MHOXKecTB A u B. a) A = {3, -2, 4, 8},
B=1{4,5,9,-2,17}; 6) A = (-5, +0), B = (-, 11]

4. 3apath TepeuMc/ieHHeM 3/71eMEeHTOB MHOXKEeCTBa, 3aflaHHble YKa3aHWeM XapaKTepUCTHUeCKOro CBOWCTBA
snementos: K=k| k € N, k<2,1|

5. Vi306pa3uth MHOXXeCTBO Ha YMC/I0BOM npsimoit: M = {m‘ m e R, 9<m< 21}

BAPMAHT 3.
1. [JaHO MHOXXeCTBO A = {a|a - JCeHCKoe UMH}. Torza BepHBIM OyzieT yTBep)KAeHME: « MHOXKeCTBO
A - ».
a) KOHEYHO M 33/IaHO Mepeunc/IeHueM BCeX 37IEMEHTOB; 0) KOHEUHO U 3a[JaHHO C TIOMOIIIbI0 XapaKTepUCTUUYEeCKOTO
CBOWCTBa; B) OECKOHEUHO W 3aJjaHHO TEPEeUMC/IeHHEM 37eMEHTOB; T) OeCKOHeUHO U 3aZlaH0 C TIOMOIIILIO
XapaKTepUCTUUeCKOT0 CBOMCTRA.

2. [151s1 IpriBe/IeHHBIX HIDKe MHOKECTB BePHBIMH OyZyT yTBepkaeHus: a) e € R,6)e € Z,B)e € N,1) e € Q

3. anel MHOXKecTBa A u B. HaiiTu 00bejuHeHHe, TIepeceueHre U pa3HocTh MHOXKecTB A v B. a) A = {0, -3, 7,
11}, B=1{2,0, 11, -2, 12}; 6) A = (-10, +o), B = (-0, 12]

4. 3apaTh TepeYMC/IeHHEM 3JIEMEHTOB MHOXKECTBA, 3a/|aHHbIE YKa3aHWEM XapaKTePUCTHYECKOro CBOWCTBA
snementos: K= k| k € N, k<4,02|

5. M1306pa3suTh MHOKECTBO Ha UMC/I0BOM mpsiMoii: M = }m‘ m e R, -2<m< 10}

BAPHUAHT 4.

1. JlaHO MHOXXeCTBO A = {a|a -6yK8bl pYCCKO20 aﬂd)aeuma}. Tora BepHbIM Oy/leT yTBepKeHHe:
«MHOXecTBO A _ ».
a) KOHEYHO U 3aJIaHO Tlepeurc/ieHHeM BCeX 3/IeMeHTOB; 0) KOHEYHO M 3a[JaHHO C TIOMOIIbIO XapaKTepUCTUYeCKOT0
CBOICTBa; B) OeCKOHEUHO W 3aJaHHO TlepeuyrcIeHreM 37eMeHTOB; T) OecKOHeYyHO M 3aZlaHO C TIOMOL[BIO
XapaKTepUCTHUUEeCKOro CBOMCTBA.

2. JI7ist IpYBe/IeHHBIX HIPKE MHOYKECTB BEPHBIMU OYyT YTBEPXKJEHUS: a) 2 V7€ N,6)2V7 € Z,8)2J7 €R,
r) 24/7 € Q.
3. Janbl MHOKecTBa A 1 B. Haiitu 06beavHeHe, TTepeceueHre U pa3HocTb MHOXecTB A uB. 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 MHOJKECTBA, 3aflaHHble yKa3aHHMeM XapaKTepHCTHUYecKOro CBOWCTBA
3/IeMeHTOB: KZ{k‘ keZz, |k|<4}

5. M1306pa3suTh MHOKECTBO Ha UMCI0BOM mpsiMoii: M = }m\ m e R, -5<m< 9}

BAPUAHT 5.



1. JaHo MHOXeCTBO A = [a\a -niaHembl CO/MHEUHOU cucmeMbL}. Torpa BepHBIM Oy/eT yTBEpXKIeHHe:
«MHoxectBo A ».
a) KOHEUHO W 3a[jaHO TIePeuKC/IeHHeM BCeX 23/IeMeHTOB; 0) OeCKOHeYHO U 3aZlaH0 C  TIOMOIIIbIO
XapaKTepUCTUUECKOTO CBOMCTBA; B) OECKOHEUHO U 33/]JaHHO TepeurCieHUeM 3/IeMeHTOB; I') KOHEUHO U 3a/laHHO C
TIOMOII[bI0 XapaKTePUCTHUECKOT0 CBONCTBA.

2. JInst IpyBe/IeHHbIX HI)Ke MHOYKECTB BEPHBIMU OyAyT YTBEPKAEHUS: a) V5 e Q, 06) V5 € R, B) J5€ N, r)
V5 € Z.

3. Tauwl MHOKecTBa A ¥ B. Halith 00besiiHeHNe, TiepeceyeHre ¥ pa3sHoCTh MHOXKeCTB A u B. a) A = {2, 3, 5,
6},B=1{14,6,2,-2,4};6) A =[-7, +0), B= (-, 2)

4. 3amaTh TIEPEUUC/IEHWeM 3/IeMEHTOB MHOKECTBA, 3aZlaHHble yKa3aHUeM XapaKTepHUCTHUYeCKOTO CBOMCTBA
3/IEMEHTOB: KZ{k‘ ke zZ, |k|<3}

5. M1306pa3uTh MHOXKECTBO Ha UHC/I0BOH mpsivoii: M= m| m € R, -10<m<0|

BAPUAHT 6.
1. TaHo MHOXecTBO A = {a‘a -CmpaHuya KHueu } Torza BepHBIM OyJieT yTBepKaeHue: «MHOXeCTBO
a) KOHEeYHO U 3a/laHO IepeyurcieHueM BCeX 3/1eMeHTOB; 0) KOHeUHO U 3a[JaHHO C TIOMOILbI0 XapaKTepUCTUYeCKOro
CBOMCTBa; B) OECKOHEUHO U 33/]JaHHO Iepeurc/ieHHeM 371eMeHTOB; T') OeCKOHeYUHO W 3aJaHO C IOMOLbIO
XapaKTepUCTUYeCKOr0 CBOKCTBA.

1 1 1
2. 17151 IpUBeIeHHBIX HIDKe MHOKeCTB BEPHBIMH Oy/yT YTBEeP)KIEHHUS: a) 25 € Q, 0) 2§ €Z, )2 3 e N,r)
2l € R.
3

3. Hanbl MHOKecTBa A U B. Haiitu 00beiviHeHMe, TepeceueHre ¥ pa3HOCT, MHOKecTB A u B. a) A = {6, 8, 1, 0},
B=1{8,-3,4,6,5}; 6) A=(-5,+x), B= (-, 7]

4. 3ajaTh TepeurclIeHrdeM 3/IeMEHTOB MHO)KECTBA, 3aJlaHHble yKa3aHHeM XapaKTepHCTUYecKoro CBOMCTBa
5/IeMEeHTOB: K=[k‘ ke Zz, |k|<5}

5. M1306pa3suTh MHOKECTBO Ha UMC/I0BOM npsiMoit: M = {m‘ m e R, -15<m<3|

BAPUAHT 7.

1. Jlano mMHoxkecTBO A =|a|a-0om Ha OaHHoli yauye|. Torja BepHbIM GyzeT yTBepskaeHre: «MHOXKEeCTBO
a) KOHEYHO U 3a/IaHO TIepeurC/ieHHeM BCeX 3/IEMEHTOB; 0) KOHEUHO M 3a[JaHHO C TIOMOILbIO XapaKTePUCTUYECKOTO
CBOMCTBa; B) OeCKOHEUHO W 3aJaHHO TIepeurCcIeHUeM 37eMeHTOB; T) OeCcKOHeYHO M 3aZlaHO C TIOMOLL[BIO
XapaKTepPUCTHUYEeCKOTO CBOMCTBA.

2. 15151 IpYiBe/IeHHBIX HIDKe MHO>KECTB BePHBIMH OyzyT yTBepkaenus: a) 3e € R,6) 3e € Z,B)3e € N, 1)

3e € Q.

3. anbl MHOXKecTBa A U B. Haiitu 00beiviHeHMe, TiepeceueHre M pa3HOCT, MHOKeCTB A u B. a) A = {3, 5, 6, 0},
B={1,-8,7,0,5}; 6) A=[10, +x), B= (-, 17)

4. 3apath TepeuMc/ieHdeM 37eMEeHTOB MHOXKEeCTBa, 3aflaHHble YKa3aHHWeM XapaKTepUCTHUeCKOrO CBOWCTBa
3/IeMEHTOB: K=Ik‘ ke Zz, |k|<1,1}

5. Vi306pa3uTts MHOKeCTBO Ha YMCI0BOM npsimoit: M = {m‘ me R, -5<m<- 3}

BAPUAHT 8.

1. Jlano muOecTBO A =|ala- cmydenm dawHol 2pynnbi|. Torga BepHBIM ByeT yTBepIK/IEHHE:
«MHoxectBo A ».
a) KOHEYHO M 3a/]JaHO MepeunCc/IeHueM BCeX 3/IeMEHTOB; 0) KOHEUHO U 3a[JaHHO C TIOMOIIIbI0 XapaKTepUCTUUYeCKOTO
CBOWCTBa; B) 6OECKOHEUHO W 3aJaHHO [EPEeUMC/IeHHEM 3/IeMEHTOB; T') OeCKOHEUHO U 3aZiaH0 C TIOMOIIIbIO
XapaKTepUCTHUECKOTO CBOHCTRA.

2. 15151 IpyiBe/IeHHBIX HIKe MHOKECTB BEPHBIMH OYZIyT YTBEP)KAEHUS: a) 3 V2 eN, 6) 3 V2 € Z,8)3V2 eR,
r) 3v2 € Q.
3. Tanel MHOXKecTBa A u B. Haiitu 00bejuHeHNe, TIepeceueHre U pa3HocTh MHOXKecTB A u B.a) B={-3,2, 6, 7,
0}, A={8,3,0,6};6) A=[-10, +), B = (-0, -2)

4. 3ajaTh TIEPEUUC/IEHWEM 3/IEMEHTOB MHOKECTBA, 3aflaHHBIE YKa3aHUEM XapaKTepUCTUYECKOTO CBOMCTBA
3/IEMEHTOB: K=[k‘ ke 2z, |k|£6}



5. M1306pa3suTh MHOKECTBO Ha UMCI0BOM mpsiMoii: M = }m\ me R, -6<m< 13}

BAPUAHT 9.

1. JaHO MHOeCTBO A = {a‘a -moykd Ha n/jaockKkocmu } Torga BepHBIM OyJeT yTBepKaeHue: «MHOXeCTBO
a) KOHEYHO M 33/IaHO MepeurCIeHUeM BCEX 37IEMEHTOB; 0) KOHEUHO U 3a[JaHHO C TIOMOIIIBI0 XapaKTepPUCTUUYECKOTO
CBOMCTBa; B) OECKOHEUHO W 3aJaHHO TII€PeuYMC/eHHeM 3/IeMEHTOB; T) OeCKOHeUHO U 3aJjaH0 C TIOMOIIbIO
XapaKTepUCTUYeCKOro CBOWCTBA.

2. Jnst IpUBe/IeHHEIX HIDKe MHOYKECTB BepHBIME OyyT yTBepKzeHus: a) 1° € R, 6) i° € Z,B) 1° € N, T)

2

n e Q.

3. Tauel MHOXKeCTBa A u B. Haiitu 00beiuHeHNE, TIepeceueHre U pa3HoCcTh MHOXKecTB A u B.a) A = {3, 7, 6, 5},
B={4,3,11,9,5};6) A=(10, +x), B = (-0, 12]

4. 3agaTb Tiepeunc/eHreM 3/IeMEHTOB MHO’KeCTBA, 3aflaHHble yKa3aHWeM XapaKTepHCTHUeCKOr0 CBOMCTBa
snementos: K=|k| k € N, k<3|

5. M1306pa3suTh MHOKECTBO Ha UMCI0BOM mpsiMoii: M = [m\ m e R, -21<m< 0]

BAPUAHT 10.

1. Jlaro muOecTBO A =|ala- cy6sekm Poccuiickoii ®edepayuu . Torja BepHbIM GyeT yTBepXKIeHHE:
«MHoxectBo A ».
a) KOHEYHO U 3a/IaHO TIepeurc/ieHHeM BCeX 3/IEMEHTOB; 0) KOHEUHO M 3a[JaHHO C TIOMOILbIO XapaKTePUCTHYECKOTO
CBOMCTBa; B) OeCKOHEUHO W 3a[aHHO TlepeurcIeHreM 37eMeHTOB; T) OeCcKOHeYHO M 3aZlaHO C TIOMOLL[BO
XapaKTepHUCTHUEeCKOTO CBOMCTBA.

2. 15151 IpYiBe/IeHHBIX HIKe MHO>KECTB BEPHBIMHU OYZAYT YTBEP)KAEHMS: a) V5 e N, 0) V5e Z,B)V5€R,1)

V5 € Q.

3. Tanel MHOXKecTBa A u B. Haiitu 00beiuHeHHe, TIepeceueHre U pa3HOCTh MHOXKecTB A v B. a) B =
-3,0, 4,6, 7,A={9,0,7,-4};6) A =[-9, +0), B = (-0, 1)

4. 3ajaTh TepeuyMC/IeHHeM 3/1EMEHTOB MHOXKECTBA, 3a/laHHble yKa3aHMeM XapaKTepUCTHYeCKOro CBOMCTBA
snementos: K=k| k ¢ N, k<5

5. M1306pa3uTh MHOXECTBO Ha UKMC/I0BOM mpsiMoii: M =m| m € R, -13<m<20]
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ITPOMEXYTOUYHAA ATTECTAIUA

ITepeyeHb BOMPOCOB [/1s1 IPOMEXYTOYHOM aTTecTanuu (IK3aMeH)
YucnoBasi moc/iefoBaTe/IbHOCTE U eé npeger. ITpeaen pyHKIUK Ha 6eCKOHEUHOCTH U B TOUKE.

o0
CaoiicTBa npeziena (pyHKLMU. PacKpbITHe HeorpeeeHHOCTH o

HenpepbIBHOCTH (PyHKIIMM B TOUKe U HA MPOMeXYTKe. Boruncienve npesienoB GyHKUWN U

rocsiefioBateNlbHOCTel. PacKpbIThe HeonpejeIeHHOCTU ol
[TepBbIii U BTOPOI 3aMeuaTe/ibHbIe MpeJebl.

OnpeeneHre MPOM3BOAHON (HYHKIMY, eé (hr3UueCcKuil U reOMeTpUUYeCcKuii CMbIC/I. Y paBHeHUe
KacarebHOM.

[TpaBuna u ¢popmysnsl fuddepenipoBanust. JuddepeHpyeMocTs GyHKLMH.
OuddepeHLiMpoBaHre CI0KHBIX (PYHKIUH.

[Tpor3BojHbIe BLICILIKX MTOPSIIKOB.

Ouddepentian dyHkimu. 'eomeTpuueckuii cmbic auddepeHiiana

. UiccnepoBanue (hyHKLMIA € TOMOLIbIO TPOM3BOHOM: UHTEpBabl MOHOTOHHOCTH U 3KCTPEMYMBbI

GbyHKLIMM.

. BemyxknocTs rpadvka dyHkuuyii. Touku nepern6a. ACHUMITTOTHI.
12.
13.
14.
15.

HeomnpepeneHHbIi UHTErpas, ero CBOMCTRBA.

MeTtop HermocpeACTBEHHOTO MHTEIPUPOBaHUsI B HEOTIpeleJIeHHOM HMHTerparie.

MeTo/, 3aMeHbI TepeMeHHOM U MeTO/i MHTerpUPOBaHus 110 YacTSM B HeOoNpe/e/IeHHOM UHTerparse.
Ornipesie/ieHHbINM MHTErpajl, ero reoMeTpuueckuii cmbicjl. CBOMCTBa OMpeJie/IeHHOTO MHTerpasa.
dopmysa HetoToHa — JletibHuIIa.

WHTrerpupoBaHue 3aMeHOM NepeMeHHOM U1 T10 YacCTsIM B OTpeZie/IeHHOM MHTerparie.
[TpunoskeHus onpeZie/ieHHOT0 UHTerpasa B reoMeTpun. BoruncieHue mioiazieit puryp c
TIOMOLLIBIO OTIpe/ie/IeHHbIX UHTEerPajioB.

OObIKHOBeHHbIe JU(epeHIIManbHbIe YPaBHEHUS.

IuddepenmansHbie ypaBHeHus [ mopsigka: oblijee 1 yaCTHOe pellieHre, reOMeTPUUYeCKUN CMBICT,
HauaJibHbIe YC/I0BUYs, 3aaua Komm.

MuddepeniyanpHbIe YpPaBHEHUs TIEPBOTO TOPSIIKA C pa3zestoMMUCS TiepeMeHHBIMH.

JIvuHetiHbIe OAHOPO/IHBIE AU hepeHIMaIbHbIe ypaBHEHUsI BTOPOT'O MOPSKa C TTIOCTOSTHHBIMU
Ko3dduimeHTamMu

3HaAKOIMOCTOsTHHbIE YMC/IOBBIe Psifibl. OCHOBHBIE OTpe/iesieHus], CBOMCTBA CXOSIIUXCS PS/IOB.
Heo6xouMBbIi IPHU3HAK CXOJUMOCTH YMC/IOBBIX PS/OB.

[Tpu3Hak cxoaumocTH [lanambepa

3HakorepeMeHHbIe ¥ 3HaKOouepeyIOIIecs YUCIoBblie psifbl. AGCOMIOTHAs U YC/IOBHAs CXOJUMOCTb.
[Mpu3Hak JlelibHuIa.

dyHKUMOHaMBHBIe psiAbl. OnpejesieHre, 00/1aCTb CXOAUMOCTH.

CrerneHHbIe Psiibl, UHTePBa/ CXOJUMOCTH.

[TpuMeHeHHe CTereHHBIX Psi0B K PUOIVKeHHbIM BBIYUC/IeHUSIM, K BEIYMCIEHHIO OTIpeZie/ieHHbIX
WHTEerpasoB.

TpuroHnomerpuueckuii psig @ypbe ans GyHKOMIA ¢ eprogom T=2n. @opMynMpoBKa yCI0BUI
PasnoXUMoCTH PyHKLMH B psizibl Pypre.

Kombunaropuka. OcHOBHBIe (hOpMY /bl KOMOMHATOPUKH.

BeposiTHOCTb COOBITHS, CBOWCTBA BEPOSITHOCTH

CymMa coObITHI U e€ BepOSTHOCTb.

[Tpou3sBeseHre COOBITHI U €T0 BEPOSITHOCTD.

CrnyuaiiHas BeTMurHa. BU/IbI C/TyyaliHBIX BEJTUUHH.

KoHTposvpyemsbie KoMneTeHUUH Y2, ¥3, 31, OK 01, OK 02, TIK 1.3, IIK 2.1, TTK 3.1



Busersl /1A NpoBeAeHHs 3K3aMeHa
KoHTposupyemsble KoMrieTeHUMH OK 01, OK 02, I1K 1.3, IIK 2.1, TIK 3.1
OK3aMeH MPOBOJUTCS B YCTHOW (BapyaHT1) WM NMCbMEHHOM (BapuaHT 2) gopMe.

NHcTpyKumsa /1 3K3aMeHYHLerocs:

1. IIpoutuTe BHUMATEILHO UHCTPYKLIUIO.

2. Ilpy MOArOTOBKE K OTBETY U HENOCPECTBEHHO BO BpeMsi OTBeTa Ha 3K3aMeHe
oOyuaroluMcsi  pa3pelliaeTcss T10/Ib30BaThCsl 1ab0paTOPHBIM U ZIeMOHCTPALIMOHHBIM
o0opy/ioBaHHEM, Ka/lbKy/JISTOPaMH, CTPAaBOYHMKAaMH U Tab/uIjaMH, He COofeprKaliuMu
TIPSIMOT'O OTBeTa Ha BOMPOCHI OU/IETOB.

3. Ilpu BbINO/IHeHWHU 3a/jaHKK Bbl MOXKeTe IMO/b30BaThCs YepHOBUKOM. CoBeTyeMm
BBITIOJIHATh 3a/laHHs B TOM TIOPSiJKe, B KOTOPOM OHHU JaHbl. [I/11 5KOHOMUK BpeMeHU
MIPOIyCKalTe 3a/laHde, KOTOpOe He Yy/aeTCd BBIIOJIHUTH Cpa3sy, U IlepexoiuTe K
crepytoiieMy. Ecmu mocre BbirosiHeHUsi Bcell paboTel y Bac ocraHeTcss Bpemsi, Bbl
CMO’KeTe BePHYTbHCS K IPOMNYILIeHHbIM 3aJaHUSIM.

4. Bpems Ha MOATOTOBKY OTBeTa Ha 3K3aMeHe, MPOBOJYMMOM B YCTHOU (opme —
20 MmuHyT. Ha BbITIOJIHEHHWE TMHMCbMEHHOM 35K3aMeHaI[MOHHOW paboThl o0byuaroremycs
naetcs 90 MUHYT.

Kpurepuu onjeHKH yCTHOr0 3K3aMeHa:

OIleHKA «OTJIMYHO» — 3aC/Ty>KMBaeT OOyJaroIMICs, TOKa3aBIIMKM TIyOOKWN u
BCECTODOHHUM ypOBeHb 3HAHUSl [UCLUILUIMHBI, YCMEIIHO BbITIOJIHUBILIUKA 3aflaHus,
rpelyCMOTPeHHbIe POrPaMMOM.

OLIeHKA «XO0pOILIO» — 3aC/y)KUBaeT 00ydYarolWiics, MOKa3aBIINi TOJHOe 3HaHWe
JVCLIWTUIVHBI, YCMEIIHO BBITIOJHUBIIWK 3a/laHusi, TpeJyCMOTPeHHbIe TPOTrpaMMOM, HO
JIOMYCTUBIIWM He3HAUMTe/TbHbIE HeJJ0UeThl B OTBETe.

OLIeHKA «y/I0BJIETBOPUTE/IBHO» — 3aCTy)XKMBaeT OOyYaroluiics, TTOKa3aBIINiA
3HaHWe [UCIMIVIMHBI B o0ObeMe, [JOCTaTOYHOM /i TPOZAO/DKeHUs 00yueHus,
CTIPaBUBILMMICS C 3alaHUSIMU, TIPelyCMOTPEHHBIMHU IMPOrPaMMOM (I0TyCKatOTCsl HeTIO/THbIe
OTBEThI Ha MTOCTABJIEHHbIE BOMIPOCHI).

OLIeHKAa «Hey/I0B/IeTBOPUTE/IbHO» — 3aC/TyKHMBaeT 00yuaroiuiicsi, 00Hapy KUBILIUMA
3HauMTe/lbHble Tpo0enbl B 3HAHWM AWCLUTUIMHBI, [JOMYCTUBIIMM TPUHIUIHNAIbHBIE
OIIMOKY MPH BBIMTOTHEHNUH 3aJJaHUM, TTPelyCMOTPEHHBIX IMPOrPaMMO.

Kpurepuu onjeHKH yCTHOI0 MUCbMEHHOI'0 3K3aMeHa:
OueHka «5» - 3alanue BoITo/iHeHO Ha 90-100%.
OueHka «4» - 3a7ilaHue BbINoIHeHO Ha 70-89%.

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

OueHKa «2» - 3a7laHie BbIMIOJTHEHO Ha MeHee 46%.



BAPVAHT 1

MunucrepcTBo TpaHcnoprta Poccuiickoit ®@epepanun
®depepanbHOE areHTCTBO JKe/1e3HOA0P0)KHOr0 TPAHCIOpTa
®de/repanbHOE roCyAAPCTBEHHOE 010/KeTHOE 00pa3oBaTe/IbHOe

YupexxaeHue BbICIIEero 06[)&30]3&]-1]/[5[

«ITpHUBO/DKCKHI rOCy/JapCTBeHHbI YHUBEPCUTET MyTel CO00IeHusI»

(ITpusI'YTIC)

PaccmoTpeHo:
Ha 3aceJjaHUM LIMKI0BOW KOMHCCUN
ob1IenpodeccuoHaNbHBIX U
MaTeMaTH4YeCKUX AUCLIUTUIAH
IMpotokon Ne
OT «__» 20 T.
[Ipencenatens LIK

®.1.0.

JK3ameHal[oHHEIHA OumeT Ne 1
I0 AUCLUILINHE
OIl1.10. MaTremaTHka
IJIs1 CTIeL[UaTbHOCTH
23.02.01 OpraHu3sarus nepeBo3oK U
ympaBjieHe Ha TpaHcIiopTe (110 BUaM)
['pyminbl

YTBepxzaro:

HauanbHuk yueGHOro oTZEa
d.N.0.

« » 20 r.

1. BeposSITHOCTB COOBITHSI, CBOWCTBA BEPOSITHOCTH.
2. BorumcieHHe ompe/ie/IeHHOTO MHTerpasia C rmomoliisio hopmybl HeroToHa — JletiOHMIIA.
1

BbiuncuThb orpefiesieHHbIM UHTerpasl f 12x+1)dx

-1

o 2x°-3x°+1
3. Berunciuts npegien: lim —————.

x-0 X" +4X+2x
IIpenmogaBaTesib: ®.N.0.

MunucrepcTBo TpaHcnopra Poccuiickon ®epepanun

®depepabHOE areHTCTBO JKe1e3HOJ0P0’KHOI'0 TPAaHCIopTa
derepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe
yupex/ieHre BbICIIero 00pa3oBaHus
«[IpUBO/DKCKHUI TOCY/JapCTBEHHbIN YHUBEDCUTET MyTel CO00IeHHs»
(ITpueI'YIIC)

PaccmotpeHo: Oxk3ameHaloHHbIN Outer Ne 2 YTBepxzjaro:
Ha 3aceJlaHUM LIMK/I0BOW KOMUCCUN 10 JUCLATI/IHE HauanbHuk yuebHoro otzena
obirenpodeccroHabHBIX 1 OI1.10. MaTemaTuka ®.N.0.
MaTeMaTU4YeCKUX JUCLUTITAH JJIS1 CTIeLMa/TbHOCTH « » 20__T.

ITporokom Ne
OT «___» 20 r.
IMpencenarens K

®.1.0.

23.02.01 OpraHu3anus nepeBO30K U
yIpasJieHHe Ha TpaHCIopTe (110 BUjam)
I'pynmer

1. 3HakonocTosHHEBIe ynCIOBbIe psAAbL. OCHOBHBIE ONpe/e/IeHHs, CBOMCTBA CXOAALIMXCSA PAJOB.

2. IlepBEIi1 ¥ BTOPOW 3aMeuaTe/bHble pefiesibl. BEIUMCINTE:

sin 2 x

3. Haiitu npousBognyto dyHkimu y =1n 3 x.




IIpennosaBatesns: ®.1.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)
PaccmoTpeHo: Ox3ameHaroHHbIN Outer Ne 3 YTBepxnato:
Ha 3aCe/laHuHr ].[HKHOBOﬁ KOMUCCHUU 10 JUCLIUII/INHEe HauanbHUK y‘-Ie6HOFO oTaes1a
obienpodeccroHabHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTU4YeCKUX AUCLIUIIINH JJIS1 CTIeLMa/TbHOCTH « » 20__r.
[Tporokom Ne 23.02.01 OpraHu3sarnys epeBo3oK u
oT«__»___ 20__r. yIipaB/ieHHe Ha TpaHcropTe (10 BUjaM)
IIpencenarens IIK ['pynmel
@©.11.0.

1. ObbIkHOBeHHbIe AU depeHLIanbHbIe YPaBHEHUSI.

2. Cymma CcOOBITHI U e€ BepOSITHOCTb.

3. Haitru: f'(x ), ecmnt f(x|=21Inx- 3x.
[TperniogaBatesns: ®.1.0.

MunucrepcTBo Tpancnoprta Poccuiickoit @epepanun
®depepasbHOE aTeHTCTBO JKe/Ie3HOJ0P0KHOr'0 TPAHCIOPTa
®depepanbHOE rOCyAapPCTBEHHOE 010)KeTHOe 00pa3oBaTe/IbHOe
yupex/eHUe BbICIIero 00pa3oBaHus
«[IpHBO/DKCKHUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeH s»
(ITpusI'YTIC)

PaccmorpeHo: OK3ameHal[MoHHbIH 6umer Ne 4 YTBepxpato:
Ha 3aceJjaHUM LIMKI0BOW KOMHUCCUN 10 JUCLUIIHE HauanbHuk yueGHOTO OTZEa
obrienpodeccuoHaNbHBIX U OI1.10. MaTemaTHKa @.11.0.
MaTeMaTUYeCKUX JUCLIATIIAH IS CTIeLMa/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. Onpepenenue nMpou3BogHON QyHKIMH, eé GU3NUECKU U TeOMeTPUUECKHUA CMBICII.
2. Tpuronometpudeckuii psig Pypoe s byHKIUN € TieprogoM T=21. ®opMy/IMpPOBKa yCIOBUM
pasyoXKUMOCTH (YHKLMH B psifibl Pypbe.

3. VccnepoBaTe CXOOUMOCTD psAZia Z

IIpennosaBaTens:

-

o1 2n+5

©.1.0.

C TIOMOII[bI0 TIPU3HaKa JleHOHuUIa.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)

PaccmotpeHno:
Ha 3ace/laHUU LIUK/IOBOM KOMUCCHN
obienpodeccroHabHBIX U
MaTeMaTHU4YeCKUX JUCLIMILIUH
ITporokom Ne __
OT «___» 20 .
ITpepcenarens K

D.1.0.

JK3aMeHal[HoHHbIHM ouner Ne 5
0 JUCLIUTLTUHE
OI1.10. MaTremaTHka
TSI CTIeIMa/TEHOCTH
23.02.01 Opranu3saijusi iepeBo30oK 1
ympaB/jieHe Ha TpaHCIiopTe (110 BUaM)
I'pynmer

YTBepxzato:

HauanbHuk yuebHOro oT/iena
®.1.0.

« » 20 1.

1. MuddepeHipanbHbie ypaBHeHUs | mopsizka: obiee ¥ yacTHOe pellieHHe, TeOMeTPUYeCKHil CMBICT,

Hauas/lbHble YCI0BUS, 3ajaua Komm.

2. ITpousBeeHre COOBITHI U €r0 BEPOSITHOCTD.
3. Haiitu npou3BoAHYyI0 GYHKIMU [ |x|=sin3x-(cos3x+1].

[TpeniogaBaTesns: ®.1.0.
MunucrepcTBo TpaHcnoprta Poccuiickoit ®@epepanun
®deepanbHOE areHTCTBO JKeJIe3HO/[0P0)KHOT'0 TPAaHCIIopTa
®defepanbHOE roCyAApPCTBEHHOE 0I0/KeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHue BhIcIero oopasoBaHus
«ITpHUBO/DKCKHI rOCy/JapCTBeHHbIN YHUBEPCUTET MyTel CO00IeHusI»
(ITpusI'YTIC)

PaccmotpeHno: Ok3ameHal[MoHHEIH 6umeT Ne 6 YTBepxzato:
Ha 3ace/laHuu LIMK/I0BOW KOMUCCHU 10 JUCLIUTI/IAHE HauanbHuk yueGHOTO OTZEa
obrienpodecCcuoHaNbHBIX U OI1.10. MaTemaTuKa ©.1.0.
MaTeMaTUYeCKUX JUCLIATIIAH « » 20__r.

IMpotokon Ne
OT «___» 20 T.
IIpencenarens K

®.1.0.

JJ1s CTIeLIUaIbHOCTH
23.02.01 Opranu3sanus repeBo30oK 1
yrpaBjieHre Ha TpaHcIiopTe (110 BUaM)
['pyminbl

1. InddepeHpipoBaHre CIOKHBIX (QyHKLIW.
2. CreneHHsble psi/ibl, UHTEpPBa/l CXOJAUMOCTH.

3. Haiitu Bce perienus auddepeHIaiLHOT0 ypaBHEHUS y' =y- (x2 + ex).

IIpeniosaBatesns:

©.11.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)
PaccmotpeHo: Ox3ameHarMoHHbIN Outer Ne 7 YTBepxnato:
Ha 3aCe/laHuHr ].[HKHOBOﬁ KOMUCCHUU 10 JUCLIUII/INHEe HauanbHUK y‘-Ie6HOFO oTaes1a
obienpodeccroHabHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTUyeCKUX AUCLUTIIVH JJIS1 CTIeLMa/TbHOCTH « » 20 1.

ITporokom Ne __
OT «___» 20 r.
ITpepcenarens K

®.1.0.

23.02.01 Opranu3saijusi iepeBo30oK 1
ympaB/jieHe Ha TpaHCIiopTe (110 BUaM)
I'pynmer

1. HeorpeeneHHbIl UHTeTpasl, ero CBOMCTBA.
2. HPI/IMEHEHI/IE CTeIIeHHBIX PAAO0B K HpI/I6]'II/I)KEHHbIM BbIUKC/IEHUAM, K BBIUMC/IEHHUIO OIIpee/1eHHbIX

VHTErpasos.

3. Haiitu Toukuy neperuba QyHKIIH y=2 x>-8x.

IIpenogaBaTesib: ®.N.0.
MunucrepcrBo Tpancnopra Poccuiickoit @eepanun
®depepanbHOe areHTCTBO JKeJIe3HO/0PO)KHOT'0 TPAHCIIOpTa
®defepanbHOE rocyAapcTBeHHOE 010/)KeTHOe 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIero 00pa3oBaHus
«[IpUBO/DKCKUI TOCY/JAPCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»
(ITpueI'YIIC)

PaccmoTpeHo: Ox3ameHaLoHHbIN Outer Ne 8 YTBepxzao:
Ha 3aceaHnu ].[I/IKJIOBOf/i KOMUCCHUU 10 JUCLIUIITINHE HauanbHUK yI{GGHOFO oTaesa
obienpodeccroHambHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTUYeCKUX AUCLIUTIIVH JJIS1 CIIeLIMAa/IbHOCTH « » 20 __r.

ITporokom Ne __
OT «___» 20T
ITpencenarens K

®.1.0.

23.02.01 Opranu3anus nepeBO30K U
ympaB/ieHe Ha TpaHCIiopTe (110 BUaM)
I'pynmer

1. Onpenenennblii UHTErpas, ero reoMeTpuueckuii cMbicsi. CBOMCTBa OIpeeieHHOro HHTerpasia.

dopmysa HetoToHa — JleibHuiia.

2. JluneliHble ofiHOpOAHBIE AuddepeHIMaTbHbIe YpaBHEHUsS BTOPOTO TIOpsKa C TIOCTOSIHHBIMHU
K03 duLmeHTaMu.

3. BepogTHOCTBb TOTO, UTO CTYZEHT CAACT MepBbIM 3K3ameH, paBHa 0,9; Bropou — 0,9; Tpetunii — 0,8.
HaliTi BeposiTHOCTB TOT'0, UTO CTYZIEHTOM OYAYT CIaH TOJBLKO OJJUH 9K3aMeH.

[IpernogaBaTerib: ®.1.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)

PaccmotpeHno:
Ha 3ace/laHUU LIUK/IOBOM KOMUCCHN
obienpodeccroHabHBIX U
MaTeMaTHU4YeCKUX JUCLIMILIUH
ITporokom Ne __
OT «___» 20 .
ITpepcenarens K

D.1.0.

JK3aMeHal[OHHbIHM ouner Ne 9
0 JUCLIUTLTUHE
OI1.10. MaTremaTHka
TSI CTIeIMa/TEHOCTH
23.02.01 Opranu3saijusi iepeBo30oK 1
ympaB/jieHe Ha TpaHCIiopTe (110 BUaM)
I'pynmer

YTBepxzato:

HauanbHuk yuebHOro oT/iena
®.1.0.

« » 20 1.

1. I/IHTerHPOBaHI/Ie 3aMeHOM HEPEMGHHOﬁ Y I10 4aCTAM B OIIpe[e/IEHHOM UMHTEerparsie. Brruncnuth
2

oripe/ie/IeHHBIN WHTerpat: f (2x+1)’dx

1

2. ®yHKIMOHaMbHBIE psibl. OrpeesieHue, 06/1aCTh CXOAUMOCTH.

—,4
3. Haiitu 5KCTpeMyM, TPOMEKYTKH BO3pacTaHUs U yObIBaHUsS (DYHKLIUU y=x-

4x+4,

IIpennosaBaTtesns: ®.1.0.
MunucrepcTBo TpaHcnopra Poccuiickoi ®epepanun
de/lepasIbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIOPTA
defepanbHOE rocyAapCTBEHHOE 010/KeTHOE 00pa3oBaTe/IbHOe
yupex/ieHre BbICIero 0o0pa3oBaHus
«ITpUBO/DKCKHI roCy/JapCTBeHHbI YHUBEPCUTET MyTel CO00IeHusI»
(ITpusI'YIIC)

PaccmoTpeHo: Ok3ameHaroHHbIH 6metr Ne 10 YTBepxKzaio:
Ha 3ace/JaHUH LIUKJIOBOW KOMHCCHU 10 JUCLIUTLIMHE HauanbHuk yuebHOro oTZena
obienpodeccroHalbHBIX U OI1.10. MaTremaTHKa @.11.0.
MaTeMaTU4yeCKuX AUCLIUIIIVH « » 20__r.

ITpoTokom Ne
OT «__» 20 r.
IMpepcenarens K

®.1.0.

IJIS1 CTIeL{Ua/IbHOCTH
23.02.01 OpraHu3arus nepeBo3oK U
yIpasJieHHe Ha TpaHCIIopTe (10 BUJaM)
I'pynmner

1. MeTo/ HeTrlocpeZiICTBEHHOT'0 MHTerPUPOBaHUsI B HeOIpe/leJIeHHOM UHTerpasie.
2. MuddepeHipanbHble ypaBHEHUS TEPBOTO MOPSAKA C Pa3fe/SOLMMHUCS TePeMEeHHBIMH.
3.BBIUMC/IUTE MUI0I1a/Ib (GUTYDPBI, OrPaHAYEHHOM JTMHUAMHU y =X -, ¥ =-2X+2.

IIpeniosaBatesns:

®.11.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)

PaccmotpeHno:
Ha 3ace/laHUU LIUK/IOBOM KOMUCCHN
obienpodeccroHabHBIX U
MaTeMaTHU4YeCKUX JUCLIMILIUH
ITporokom Ne __
OT «___» 20 .
ITpepcenarens K

D.1.0.

OK3aMeHal[MoHHbIH ommeT Ne 11
0 JUCLIUTLTUHE
OI1.10. MaTremaTHka
TSI CTIeIMa/TEHOCTH
23.02.01 Opranu3saijusi iepeBo30oK 1
ympaB/jieHe Ha TpaHCIiopTe (110 BUaM)
I'pynmer

YTBepxzato:

HauanbHuk yuebHOro oT/iena
®.1.0.

« » 20 1.

1. [Ipuno>keHusi oripefie/IeHHOT0 WHTerpajia B reoMeTpun. BeiuncieHue mtoijazel GUryp ¢ moMolbo
orpe/ie/IeHHbIX MHTerpasoB. Haitu riomass GUrypel, OrpaHiueHHOM IMHUAMM ) = - xX’+4 u y=0.
2. BeposTHOCTh COOBITHS, CBOWCTBA BEPOSITHOCTH.

00

2n+4
3. VccnenoBaTh CXOAUMOCTG psifia z — 0
n=1 6
IIpennosaBatesns: ®.1.0.
MunucrepcTBo TpaHcnopra Poccuiickoit ®epepanun
®defepanbHOE areHTCTBO JKeJIe3HO/[0PO)KHOT'0 TPaHCIIopTa
®deiepabHOE rOCyAAPCTBEHHOE 0I0/KeTHOE 00pa3oBaTe/IbHOe
ydpexx/ieHre BbICIero 06pa3oBaHus
«ITpUBO/DKCKHI rocy/JapCTBeHHbI YHUBEPCUTET MyTel Co00IeHus»
(ITpusI'YIIC)
PaccmoTpeHo: Ox3aMeHaroHHbIN 6uer Ne 12 YTBepxzato:
Ha 3ace/laHuM LJUK/I0BOH KOMUCCHUU 10 JUCLIUTI/IHE HauanbHuk yuebHoro otiena
ob1enpodecCUoHaNbHBIX U OI1.10. MaTemaTHKa ®.N.0.
MaTeMaTHUYeCKUX JUCLIUTIIAH JJISL CTIeLAA/IbHOCTH « » 20__r.

IIporokom Ne __
OT «___ » 20 r.
ITpencenarens IIK

D.1.0.

23.02.01 Opranu3sanusi epeBo30K 1
ympaB/jieHHe Ha TpaHCIIopTe (10 BUJaM)
I'pyrmmel

1. BeinyknocTts rpaduka dyHkiui. Touku nepernba. AcumnTotsl. OrnpesenuTh TOUKU neperuba KpuBoi

flx|=x*-x.

2. KombuHaTopuka. OCHOBHBIE ()OPMYJ/IbI KOMOMHATOPUKH.
3. BeposiTHOCTBb TOTO, UTO CTYAEHT CACT MepBbii 5K3ameH, paBHa 0,7; BTopoli — 0,6; Tpetuii — 0,8. Haiitu
BEPOSTHOCTh TOTO, UTO CTYZIEHTOM OyIyT C/laHbl XOTs ObI O/[UH YK3aMeH.

IIpennosaBaTesns:

©.1.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)

PaccmotpeHno:

Ha 3ace/laHUU LIUK/IOBOM KOMUCCHN

obienpodeccroHabHBIX U

MaTeMaTHU4YeCKUX JUCLIMILIUH

ITporokom Ne __

OT «___»

ITpepcenarens K
D.1.0.

20 r.

Oxk3ameHar[uoHHbIN 6ueT Ne 13
0 JUCLIUTLTUHE
OI1.10. MaTremaTHka
TSI CTIeIMa/TEHOCTH
23.02.01 Opranu3saijusi iepeBo30oK 1
ympaB/jieHe Ha TpaHCIiopTe (110 BUaM)
I'pynmer

YTBepxzato:
HauanbHuk yuebHoro otiena
®.1.0.
20__r.

« »

1. MeTo[; 3aMeHbI IepeMeHHOI ¥ MeTO/ UHTeIPMPOBaHUs 110 YacTsM B HeorpeZieJIeHHOM UHTerparsie.
2. Jlunelinble ogHOpoHbIe A depeHLabHbIE ypaBHEHHMST BTOPOTO TIOPSIJKA C MTOCTOSIHHBIMU

K03 durrieHTaMu

3. B Kop3uHe 5 OesbIx 111apoB, 2 B MOJIOCKY, 3 UEPHBIX U 7 B K/IeTKYy. HaliTu BepOsATHOCTD TOTO, UTO Hayraj

BBIODAHHBIH I1ap Oy/1eT OJJHOLIBETHBIM

IlperniogaBaterib: ®.1.0.
MunucrepcrBo Tpascnopra Poccuiickoit ®epepanun
®DepepanbHOe areHTCTBO JKe/1e3HO0P0)KHOr0 TPAaHCIopTa
®de/iepanbHOE roCyAAPCTBEHHOE 0I0/DKEeTHOE 00pa3oBaTe/IbHOe
ydpexx/ieHre BbICIIero 06pa3oBaHus
«ITpUBO/DKCKHI rocy/JapCTBeHHbIN YHUBEPCUTET MyTei Co00LeHus»
(ITpusI'YIIC)

PaccmoTpeHo: Ox3ameHaroHHbIN 6mter Ne 14 YTBepxnato:
Ha 3ace/laHuy LIUK/I0BOH KOMUCCHUU 10 JUCLIUTI/IHE HauanbHuk yuebHoro otzena
ob1ienpodecCUoHaMbHBIX U OI1.10. MaTemaTHKa ®.N.0.
MaTeMaTH4YeCKHX OUCLUIIIMH JJ1s1 CTIeLIuaIbHOCTU « » 20 __T.

IIporokom Ne __

OT «___ »

IIpencenarens K
®.1.0.

20 r.

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

1. 3HaKorepeMeHHbIe U 3HAKOUePeYIOIMeCs: UMC/IOBbIe Psifibl. AGCO/TIOTHAS M YC/IOBHAs CXOAUMOCTb.
2. IpaBuna u popmyssl guddepertrpoBanus. JudpdepenippyeMocts GyHKUMU. JuddepeHiman
dysxwm. Haiiti npoussoaHyto npoussefenus: f(x|=3x°-(x-4).
3. danbl MHOXKecTBa A = {3,5, 0, 11, 12, 19}, B = {2,4, 8, 12, 18,0}, HaiiTu nepeceueHue,

06'be,E[I/IHEHI/Ie M PA3HOCTL.

HDEHOAaBaTEHBI

©.1.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)
PaccmoTpeHo: Oxk3ameHaroHHbIH 6mteT Ne 15 YTBepxnato:
Ha 3aCe/laHuHr ].[HKHOBOﬁ KOMUCCHUU 10 JUCLIUII/INHEe HauanbHUK y‘-Ie6HOFO oTaes1a
obienpodeccroHabHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTUyeCKUX AUCLUTIIVH JJIS1 CTIeLMa/TbHOCTH « » 20 1.

ITporokom Ne __
OT «___» 20 r.
ITpepcenarens K

®.1.0.

23.02.01 Opranu3saijusi iepeBo30oK 1
ympaB/jieHe Ha TpaHCIiopTe (110 BUaM)
I'pynmer

1. UccnenoBanue pyHKLMM C TIOMOLIbIO TIPOM3BO/HOM: UHTEPBalbl MOHOTOHHOCTH U 3KCTPEMYMBbI
dyHKImit. ViccneoBaTh QyHKIMIO Ha MOHOTOHHOCTB: f (X|=x°- X +4.

2. MuddepeHimanbHble ypaBHeHuUs I mopsigka: obliiee v yacTHOe pellieHHe, FeOMeTPUYeCKHU CMBICT,
Ha4a/lbHbI€ yC/IOBHA, 3a/jadad Koim.

3. Petmutsb 3agauy Ko ayist ypaBHeHus xdy + ydx =0, ecrm y(2)=3.

[IpernogaBaTesib: ®.1.0.
MunucrepcTBo TpaHcnopra Poccuiickon ®epepanun
®depepa/bHOE areHTCTBO JKe1e3HOJ0P0)KHOr'0 TPAaHCIopTa
deiepanbHOE rocyAapcTBeHHOE 0I0/KeTHOe 00pa3oBaTe/IbHOe
yupex/ieHre BbICIIero 00pa3oBaHus
«[IpUBO/DKCKHUI TOCY/JaPCTBEHHbIN YHUBEPCUTET MyTel CO00IeHNsA»
(ITpueI'YIIC)

PaccmoTpeHo: Ok3ameHaroHHbIH Omter Ne 16 YTBepxzato:
Ha 3aceJlaHUM LIMK/I0BOW KOMUCCUN 10 JUCLATI/IHE HauanbHuk yuebHoro otzena
obirenpodeccroHabHBIX 1 OI1.10. MaTemaTukKa ®.N.0.
MaTeMaTU4YeCKUX JUCLUTITAH [J1s1 CTIeL{Ua/IbHOCTH « » 20__T.

ITpotokomn Ne

23.02.01 OpraHuzanus nepeBO30K U

OT «___» 20 r.
IMpencenarens K
®.1.0.

yIpasJieHHe Ha TpaHCIopTe (110 BUjam)
I'pynmer

1. HemipepbIBHOCTE (DYHKI[MM B TOUKe U Ha TIPOMEXYTKe. Bururiciienue ripejenioB GyHKLUWN U

. 0 . 3x’+x
Hoc/Ie/[oBaTeIbHOCTei. PacKphITHe Heomnpe/je/eHHOCTH ol Brruncnuts npegen: lim ————.
x-0 X

2. CymmMa coOBbITHH U €€ BePOSITHOCTb.
3. Haligute oOi1iee pelieHre TMHEHMHOTO OAHOPOAHOTO A depeHMaIEHOTO ypaBHEH ST BTOPOTO MOPSiIKa C

V' +4y' +4y=0,

MOCTOSIHHBIMH K03 QULIMeHTaMu

IlperniogaBaterib: ®.1.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIIero 00pa3oBaHus
«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)

PaccmoTpeHo: OK3aMeHalMoHHbIH 6umer Ne 17 YTBepxnato:
Ha 3aCe/laHuHr ].[HKHOBOﬁ KOMUCCHUU 10 JUCLIUII/INHEe HauanbHUK y‘-Ie6HOFO oTaes1a
obienpodeccroHabHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTU4YeCKUX AUCLIUIIINH JJIS1 CTIeLMa/TbHOCTH « » 20__r.
[Tporokom Ne 23.02.01 OpraHu3sarnys epeBo3oK u
oT«__»___ 20__r. yIipaB/ieHHe Ha TpaHcropTe (10 BUjaM)
IIpencenarens IIK ['pynmel

D.1.0.

1. Yucnoas mocsiejoBaTesibHOCTD U eé nipefien. [Ipegen pyHkuyy Ha 6@CKOHEUHOCTH U B TOUKe.
2. CymMa coObITHI U €€ BepOSITHOCTb.
3. Haiitu mtomazs pUrypel, orpaHAYeHHOMN IMHUAMH y =6 X - X M OChIO aBCIUCC.

IIpeniosaBatesns: ®.1.0.

MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepabHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIIero 00pa3oBaHus
«[IpUBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)

PaccmoTpeHo: Ox3ameHaroHHbIH 6mteT Ne 18 YTBepxnato:
Ha 3aCe/laHuHr ].[HKHOBOﬁ KOMUCCHUU 10 JUCLIUITJINHEe HauanbHUK y‘-Ie6HOFO oTAes1a
obrenpodeccroHaTbHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTUyeCKUX AUCLUTIIVH JJIS1 CTIeLMa/TbHOCTH « » 20 1.
[Tporokom Ne 23.02.01 OpraHu3arys repeBo3oK u
oT«__»___ 20__r. yIipaB/ieHHe Ha TpaHcropTe (10 BUjaMm)
IIpencenarens IIK ['pynmel

®.1.0.

1. 3HaKomepeMeHHbIe ¥ 3HAKOUepeYIOLHecs YUC/IOBbIe Psiibl. AOCOJIFOTHAS M YC/IOBHAsI CXOAUMOCTb.
2. Juddepenyuan pyHkumu. ['eomeTprueckuii cMbica juddepeHiuana
2

f0,6x(’1—x2] dx

3. Berunc/iuth omnpe/iesieHHbINA uHTerpan 0

IIpenosaBaTesns: ®.1.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)
PaccmoTpeHo: Oxk3ameHaroHHbIH 6mteT Ne 19 YTBepxnato:
Ha 3aCe/laHuHr ].[HKHOBOﬁ KOMUCCHUU 10 JUCLIUII/INHEe HauanbHUK y‘-Ie6HOFO oTaes1a
obienpodeccroHabHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTH4YeCKHX OUCLUITI/IMH O/ crieliia/IbHOCTU « » 20 __r.
ITpoTokomn Ne 23.02.01 Opranu3saijusi iepeBo30oK 1
oT«_»__ 20 r yIipaB/ieHHe Ha TpaHcropTe (110 BUam)
IIpencenarens IIK ['pynmel
©.1.0.
1. l'eomeTprYeCKrii CMBIC/T TPOM3BOJHOM. Y paBHEHMe KacaTelbHOM.
2. CnyyaiiHas BeJiduMHa. Buzbl ciy4yaiiHbIX BeJIUUKH.
2
. tg°4x
lim~=—-

3. Boruncmts ipegen dyHkipm 20 2X

IIpenogaBaTesib: ®.N.0.
MusnucrepcrBo Tpancnopra Poccuiickoit @egepanun
®deepa/ibHOE areHTCTBO JKeJIe3HO/[0PO)KHOT'0 TPAHCIIOPTa
®depepanbHOe roCyAapCTBEeHHOE 010)KeTHOe 00pa3oBaTe/IbHOe
yupex/ieHre BbICIIero 00pa3oBaHus
«[IpUBO/DKCKHUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrsA»
(ITpueI'YIIC)

PaccmoTpeHo: Ok3ameHaoHHbIH 6uner No 20 YTBepxpao:
Ha 3ace/laHuu 1[IUKJI0BOW KOMUCCUN 10 JUCLATI/IHE HauanbHUK yueOHOTO OT/e/1a
obienpodeccroHaMbHBIX U OI1.10. MaTemaTHKa ®.N.0.
MaTeMaTU4eCKUX JUCLIUTITAH TSI CTIETIMA/TEHOCTH « » 20__T.

ITporokom Ne
OT «___» 20 r.
IMpepcenarens K

®.1.0.

23.02.01 OpraHu3anus nepeBO30K U
yIipasJieHHe Ha TpPaHCIIopTe (110 BUJaM)
I'pynmer

1. CpoiicTBa npefesna GyHKIUU. PacKpbITrie HeonpezeneHHOCTH

2|

2. TpuroHomeTpuueckuit psig Pypbe a1 GyHKIHi ¢ iepuogoM T=2n. opMyIMpoBKa yCI0BUM

Pa3IoKUMOCTU (PyHKLMH B psafipl Pyphe.

o . . _T
3. 3arnmcarh ypaBHeHHe KacaTe/bHOU rpaduKy GyHKIY y =3 sin X B TOUKe abCLMCCOM X, = e

®.1.0.

IIpeniosaBatesns:




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)

PaccmotpeHno:
Ha 3ace/laHUU LIUK/IOBOM KOMUCCHN
obienpodeccroHabHBIX U
MaTeMaTHU4YeCKUX JUCLIMILIUH
ITporokom Ne __
OT «___» 20 .
ITpepcenarens K

D.1.0.

Ok3aMeHal[MoHHbIH oumeT Ne 21
0 JUCLIUTLTUHE
OI1.10. MaTremaTHka
TSI CTIeIMa/TEHOCTH
23.02.01 Opranu3saijusi iepeBo30oK 1
ympaB/jieHe Ha TpaHCIiopTe (110 BUaM)
I'pynmer

YTBepxzato:

HauanbHuk yuebHOro oT/iena
®.1.0.

« » 20 1.

1. Kombunatopuka. OcHOBHBIE (POPMYJ/IbI KOMOWHATOPHKH.
2. 3HakornepeMeHHble U 3HaKOuepe/yIoLIecs YUC/I0Bble psafbl. AOCO/IOTHAs U YC/IOBHAs CXOJUMOCTb.

2x

3. Haiitu npou3sBoHy10 QyHKLUM Y = ———

sin x
IIpenogaBaTesib: ®.N.0.
MunucrepcrBo Tpascnopra Poccuiickoit @eepanun
®DepepabHOE areHTCTBO JKe1e3HOJ0P0)KHOr'0 TPaHCIopTa
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIero 00pa3oBaHus
«[IpUBO/DKCKHUI TOCY/JApCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»
(ITIpueI'YIIC)
PaccmotpeHo: Ok3aMeHaoHHbIH OrtetT Ne 22 YTBepxpato:
Ha 3aceaHnu ].[I/IKJIOBOf/i KOMUCCHUU 10 JUCLIUIITINHE HauanbHUK yI{GGHOFO oTae/1a
obienpodeccroHabHBIX U OI1.10. MaTemaTHKa ®.N.0.
MaTeMaTUYeCKUX AUCLIUIIIUH « » 20__r.

ITporokom Ne ___
OT «___» 20T
ITpencenarens K

®.1.0.

IJ1s CIIeLUa/IbHOCTH
23.02.01 OpraHuzanus nepeBO30K U
ympaB/ieHe Ha TpaHCIIopTe (110 BUaM)
I'pynmer

1. HpOI/BBO,E[HbIe BBICIINX TIOPAAKOB.
2. JIuHeliHbIe OJHOPOJHbIE ,Z[I/I(fl)CbGPQHL[I/Ia]'I]:HLIe YPdBHEHHA BTOPOro IOpA/Kad C MOCTOAHHBIMUA

K03 durrieHTaMu

3. BeluncuTh onpesiesieHHbl] UHTerpa

IIpennosaBaTens:

} 3 xdx
212x°=2

©.1.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe

ydpex/ieHre BbICIIero 00pa3oBaHus

«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)

PaccmotpeHno:
Ha 3ace/laHUU LIUK/IOBOM KOMUCCHN
obienpodeccroHabHBIX U
MaTeMaTHU4YeCKUX JUCLIMILIUH
ITporokom Ne __
OT «___» 20 .
ITpepcenarens K

D.1.0.

Ok3ameHar[uoHHbIN 6ueT Ne 23
0 JUCLIUTLTUHE
OI1.10. MaTremaTHka
TSI CTIeIMa/TEHOCTH
23.02.01 Opranu3saijusi iepeBo30oK 1
ympaB/jieHe Ha TpaHCIiopTe (110 BUaM)
I'pynmer

YTBepxzato:

HauanbHuk yuebHOro oT/iena
®.1.0.

« » 20 1.

1. TIpuno>xeHus ornpeie/IeHHOrO UHTerpajia B reoMeTpyu. Breruncienve miomazen guryp ¢
TIOMOILIBIO OTIpe/ie/IeHHBIX UHTerpajioB

2. dyHKUMOHaNBHbIe psaAbl. OnpeeneHye, 06/1aCTb CXOAUMOCTH.

3. HaiifguTe ob1ijee pelieHue TMHEMHOTO OJHOPOJHOTO JuddepeHIaTbHOTO ypaBHEHHS BTOPOTO

ft r_ _
TIOpSIZKA C TIOCTOSHHBIME Ko3dduLeHTaMu » ty'-2y=0

IlperniogaBarerib: ®.1.0.
MunucrepcTBo TpaHcnopra Poccuiickoit ®epepanun
®defepanbHOE areHTCTBO JKeJIe3HO/[0PO)KHOT'0 TPaHCIIopTa
®de/iepasibHOE rOCYyAAPCTBEHHOE 0I0/KeTHOE 00pa3oBaTe/IbHOe
ydpexx/ieHre BbICIIero 06pa3oBaHus
«ITpUBO/DKCKHI rocy/JapCTBeHHbI YHUBEPCUTET MyTel Co00IeHus»
(ITpusI'YIIC)

Paccmotpeno: Ok3ameHal[oHHbIH 6unetr Ne 24 YTBepxzar:
Ha 3ace/laHnM LJUK/I0BON KOMUCCHU 10 JUCLIUII/IHE HauanbHuk yuebHoro otgena
ob1enpodeccuoHaNbHBIX U OI1.10. MaTemaTHKa ®.N.0.
MaTeMaTHUYeCKUX JUCLIUTIIMH JJISL CTIeLAAa/IbHOCTH « » 20__r.

IIporokom Ne __
OT «___» 20 r.
ITpencenarens IIK

D.1.0.

23.02.01 Opranu3sanusi epeBo30oK 1
ympaBjieHHe Ha TpaHCIIopTe (10 BUJaM)
I'pyrmmel

1. JuddepennuanbHble ypaBHeHus | opsizika: o0Iiiee ¥ YaCTHOE pellieHue, TeOMeTPUUYeCKUA CMBICI,

Haua/lbHble YCI0BUS, 3a/aua Komm.

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

3. Haiitu mpou3BoiHy0 GyHKLAN

IIpennosaBaTesns:

y=(1-2x 4.

©.1.0.




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIIero 00pa3oBaHus
«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)

PaccmotpeHno:

Ha 3ace/IaHuM I[UKIOBOH KOMUCCHU
obienpodeccroHabHBIX U
MaTeMaTHYeCKUX JUCLIATUTH

Ok3ameHar[uoHHbIN 6uer Ne 25
10 AUCLATI/INHE
OIl.10. MaTremaTHKa
JUIS CTIeI[UaTbHOCTH

ITporokom Ne __ 23.02.01 Opranu3saijusi iepeBo30oK 1
oT«__»___ 20__r. yIipaB/ieHHe Ha TpaHcropTe (10 BUjaM)
IIpencenarens IIK ['pynmel

D.1.0.

YTBepxzato:

HauanbHuk yuebHOro oT/iena
®.1.0.

« » 20 1.

1. JIuneiiHbie OJHOpOJAHbIE I,I[I/I(i)(1)(3[)eHI_[I/Ia]'IbeI(E‘ YPaBHEHNs BTOPOT'O IMOPsAAKa C ITIOCTOAHHBIMU

KO3(ppULIeHTaMH.

2. CnyyaiiHasi BeMuMHa. Buzibl C/iyyaliHbIX BeJIMUKH.

lim

2+3x+x°

3. Borumc/mTs npejen gyskmpm x>—1 X+ 1

IIpennosaBaTesns: ®.1.0.




BAPWAHT 2

MunucrepcTBo TpaHcnoprta Poccuiickoit ®@epepanun
®depepanbHOE areHTCTBO JKe/1e3HOA0P0)KHOr0 TPAHCIOpTa
®de/repanbHOE roCyAAPCTBEHHOE 010/KeTHOE 00pa3oBaTe/IbHOe
ydpex/ieHue BbIcIero oopasoBaHus
«ITpHUBO/DKCKHI rOCy/JapCTBeHHbI YHUBEPCUTET MyTel CO00IeHusI»

(IIpusI'YIIC)
PaccmotpeHo: Oxk3ameHaloHHbIN Ouer Ne 1 YTBepxzjato:
Ha 3aceJJaHuM LIUK/IOBOM KOMMCCUU 10 JAUCLAIIHE HavaneHuK yuebHOrO OTAEa
ob1IenpodeccuoHaNbHBIX U OI1.10. MaTemMaTHKa ®.1.0.
MaTeMaTHYeCKUX JUCLIATIIMH JJIS1 CrIeLMaIbHOCTH « » 20__r.
ITpotokom Ne ____ 23.02.01 OpraHu3arus nepeBo3oK u
oT«_»__ 20_r ympaBjieHe Ha TpaHcIiopTe (110 BUaM)
ITpencenarens LIK ['pynmsl
®.1.0.
.3 .7 . 10x+8x°—4x
lim—— lim—— lim

1. BeiuuciuTh nipefen QyHKLUU: @) X * 3x+x° , 6) x=3 6x—18 , B) X?=® —2x°=5x+3

:tg(GX)
Vx

y:12x3+7+%+251nx . y
2. Haiiti npousBo/iHbIe (DYHKLMU: a) X ;0) Y= 77-cos3x ,B)

3. Haiitu Touku neperu6a Kpusoii f [x|=x>-6x"+2x-7.

2
f(l4xs_8x+3)dx6)ngx“+3dx [ 24 [o6xl2-x dx

2
4. HaliTu UHTerpasbl: a) X ,B)  275X7;1)0

M
vV =(15t—at?|
5. CKOPOCTB ABDKEHHA MATE€PUA/IbBHOM TOUYKU H3MEHAETCA I10 3dKOHY c, HaI/I'I:[I/ITe

3HaueHWed , eC/id U3BECTHO, UTO MyTb, MPOWJEHHbI TOUKOM OT Hauasja [BWKEHUs /10 ee OCTaHOBKH,

paen 22,0 M.

6. Jauel MHOXXecTBa A u B. Halitn 06beivHeHre, iepeceyeHrie M pa3HOCTh MHOXecTB A u B, eciin
A=/a|ae[-8, +)|,B=|b| be(-o , -1)|

7. YCTPOWCTBO COCTOWUT W3 ABYX HE3aBUCMMO pabOTaroIMX 37eMeHTOB. BeposSTHOCTH 0e30TKa3HOM
paboThl B TeueHWe HEKOTOPOTO BPEMEHM KaXK[Oro W3 HUX COOTBeTCTBeHHO paBHa 0,9, u 0,8. Haiitu
BEPOSATHOCTb TOTO, UTO B TeUeHHe HEKOTOPOr0 BpeMeHU TOIbKO OZIUH 37IeMEHT BbIMIeT U3 CTPOSl.

8. Haittu 06uimii unTerpan guddepeHIMansHOro ypaBHeHus y -y =12 x°- 6.

i 3n—2

n
9. MccnemoBath Ha CXOQUMOCTB psifi =1 2 .
10. CnyuaiiHast BemurHa X 3a/laHa CJIeYIOIUM 3aKOHOM pacIipe/ie/IeHust:
X -2 -1 1 3 4
p 0,2 02| 0,1 ? 0,1
HaiiT Hen3BeCTHYH BepOSITHOCTh U MaTeMaTUUYeCKOe OXKUZaHUe.




IIpeniogaBatens




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIIero 00pa3oBaHus
«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)
PaccmortpeHo: Ox3ameHaloHHbIN Outer Ne 2 YTBepxnato:
Ha 3aCe/laHuHr ].[HKHOBOﬁ KOMUCCHUU 10 JUCLIUII/INHEe HauanbHUK y‘-Ie6HOFO oTaes1a
obienpodeccroHabHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTH4YeCKHX OUCLUITI/IMH O/ crieliia/IbHOCTU « » 20 __r.
[Tporokom Ne 23.02.01 OpraHu3sarnys epeBo3oK u
oT«__»___ 20__r. yIipaB/ieHHe Ha TpaHcropTe (10 BUjaM)
IIpencenarens IIK ['pynmel
®.1.0.
2 3
lim 8 lim n_ lim 3x'—14x"—4

3
1. Berupic/mts npeen GyHKIpu: a) X2 * 3X =X | §) x32 5x-10 , B) X?=® 7x +x*=5x

y:10x5—3+%—125mx _x y= x
2. Haiiti ipou3Bo/iHbIe (QYHKI[UM: a) X :6) Y=57:C0S3X ) X

o 1% 2
3. Haiitu Touku neperu6a KpuBoii f | x|= x*+3x%.

2
4 8
[l2x-9+14xax [3=25 ¥4 [ X [oax(g-x) dx
4. HaliTu UHTerpassl a) 0) X ,B) 273X ;1) 0

M
V =(nt?—t / .
5. CKOPOCTb /IBUKEHHS] U3MeHsIeTCs 10 3aKOHY c . HaiizuTe 3HaueHue , eC/lM U3BECTHO,

YTO MyTb, IPOI/IEHHBII TeJIOM 3a MATYH0 CEKYHAY, paBeH SO m,

6. [Tauel MHOXKecTBa A 1 B. HaliT 06bequHeHe, iepeceueHre ¥ Pa3HOCTh MHOKeCTB A U B, eciin
A=|alae(-10, +o)|,B=b| be(-o0 , 12]]

7. [Ons curHamu3anuyd o0 aBapuy YCTaHOB/IEHBI [IBa He3aBUCHMO paboTaroliux CHrHaad3aTopa.
BeposiTHOCTB TOTO, UTO TPU aBapuu CUrHaau3atop cpaboraer, paBHa 0,8 /s mepBOro cUrHaaM3aropa,
0,7. HaiiTu BEpOSITHOCTb TOT'O, UTO TIPY aBapyu cpaboTaeT TOJIbKO OZJUH CUTHA/INA3aTop.

8. Haittu 06mmii unterpan guddepeHIMansHoro ypapHenus y -y =14 x°-6.

i 2—4n

n
9. UccnemoBaTh Ha CXOJUMOCTB psifi =1 6

10. CnyuaiiHasi BeirurHa X 3ajlaHa C/ie[lyIOLIMM 3aKOHOM pacripe/ie/leHus:
X -2 1 3 5 6
p ? 031010210,
HaliTy HeM3BeCTHYIO BEpPOSITHOCTb U MaTeMaTUueCKoe OXKHJaHue.

IIpeniogaBaTesnb







MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIIero 00pa3oBaHus
«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)
PaccmoTpeHo: Ox3ameHaroHHbIN Outer Ne 3 YTBepxnato:
Ha 3aCe/laHuHr ].[HKHOBOﬁ KOMUCCHUU 10 JUCLIUII/INHEe HauanbHUK y‘-Ie6HOFO oTaes1a
obienpodeccroHabHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTH4YeCKHX OUCLUITI/IMH O/ crieliia/IbHOCTU « » 20 __r.
[Tporokom Ne 23.02.01 OpraHu3sarnys epeBo3oK u
oT«_»__ 20 r yIipaB/ieHHe Ha TpaHcropTe (110 BUam)
IIpencenarens IIK ['pynmel
®.1.0.
: 2 . 2x°—x+1
lim lim————— lim ———~
1. Beruncmits nipegen GyHKLUY: a) xo 4x—1 x234X=12  xow x+4Xx"—X
, 6) , B)
. 3 tgl4 x|
y:5x4—7smx+—5—6 _ . };:LJ
2. Haitty npousBozHble GyHKIUHM: a) X :6) Y =[2x=5-sin3x ,B) Vx
3. Haiitu Touku neperu6a KpuBoii f(x|=x*-6 x*+4.
7x°=12x°+3 xdx 2 2

f(18x5—6x+9)dx f—4dx > IO,6X(2—X)dX

4. HaliTu MHTerpaJsbl: a) 0) X ,B)  1-5x7:p)0
. v=(b-t—¢? ]V . b

5. Teno ABWKeTCs TPSIMOJMHEMHO CO CKOPOCTBIO €. Haiigute 3HaueHue O, eciu

H3BECTHO 4TO IYyTh, HPOﬁAEHHblﬁ T€JIOM OT Ha4adJld IMTyTH, O €ro OCTAHOBKH PABE€H 288 M .

6. Jaubl MHOXXecTBa A u B. HaliTi 00beivHeHMe, iepeceyeHrie ¥ pa3HOCTh MHOXecTB A u B, ecsin
A=la|ae [2, +o0)|,B=b| be(-o0 , 3)]

7. Pabounii 06Cmy>KBaeT ZiBa CTaHKa, pabOTarOIUX He3aBUCUMO JIPDYT OT Apyra. BeposiTHOCTh TOTO, UTO
3a CMeHy TIepBbIii CTaHOK He moTpeOyeT BHMMaHusi pabouero, paBHa 0,9, Bropoii — 0,8. Haiitu
BEPOSITHOCTh TOTO, UTO 3a CMEHY TOJIbKO OJJUH CTAaHOK He MOoTpebyeT BHUMAaHUSI.

7. Haiit 061mii nHTerpan audgepeHanbHOro ypasHeHus 12 x°= (8 y>- ) y.

i 2-5n

n
9. WccnepgoBath Ha CXOUMOCTb psif, n=1 9

10. CnyyaiiHas BenrurHa X 3a/laHa Cae/lyIOLMM 3aKOHOM pacrpe/iesieHus:
X -1 0 1 3 4
p 0,2 ? 0,1 104 0,1
HaliTy HemM3BeCTHY!O BepOSITHOCTb U MaTeMaTH4yeCKoe OKHJaHue.




[IpeniogaBatens




MunucrepcrBo Tpancnopra Poccuiickoit ®epepanun
de/iepanbHOE areHTCTBO JKe1e3HOAOPO)XKHOI'0 TPAHCIIOPTA
®defepanbHOE rocyAapcTBeHHOE 010/KeTHOe 00pa3oBaTe/IbHOe
ydpex/ieHre BbICIIero 00pa3oBaHus
«[IpMBO/DKCKUI TOCY/JapCTBEHHbIN YHUBEPCUTET MyTel CO00IeHrs»

(ITpueI'YIIC)
Paccmorpeno: JK3aMeHaL[MoHHbIH ouner Ne 4 YTBepxzato:
Ha 3aCe/laHuHr ].[HKHOBOﬁ KOMUCCHUU 10 JUCLIUII/INHEe HauanbHUK y‘-Ie6HOFO oTaes1a
obienpodeccroHabHBIX U OI1.10. MaTemaTHKa ®.1N.0.
MaTeMaTHUeCKUX JAUCLIUTUIAH ISl CrieluaabHOCTH « » 20 __r.
ITporokom Ne __ 23.02.01 Opranu3saijusi iepeBo30oK 1
oT«__»___ 20__r. yIipaB/ieHHe Ha TpaHcropTe (10 BUjaM)
IIpencenarens IIK ['pynmel
®.1N.0.
lim im —10x Xl X —x'+1
. > 4 3 3x—24 X0 7X2+5X3—X
1. BeIUMCIMTE ripefient GyHKLUK: a) X>© X+4 X X8
,6) )

y=0,4x4—8cosx+16—i9 X y:ln(4xJ

2. HaiiTu npousBo/iHble QYHKIMM: a) x".6) Y=g 9x|-e , B) 3x+5

o1
3. Haiityl TOukM Tieperu6a KpuBoii f x| = 3 x°-3x°+5x+5,

2

4.0 n7
f(5-12x-6x5)dx fwdx f XdX2 f0,8x(1—x2] dx
4. HaliTu uHTerpassl: a) 0) X ,B)  4+2x":p)0

\ M
V=(c—9,8t) /
5. Teno GpoIieHO BepTHKAIbHO BBEPX CO CKOPOCThIO, KOTOpasi M3MEHSIeTCS 110 3aKOHY c.

Hatigure 3HaueHneC , ecii U3BECTHO, UTO HAaWOOJIbIIIast BLICOTA TTO/beMa paBHA 4,1 m.

6. Tauer MHOXKecTBa A 1 B. HaliTu 06beuHeHe, epeceueHre ¥ Pa3HOCThL MHOKeCTB A U B, eciin
A=|alae(-5, +)|, B=[b| be(-o , 11]|

7. [1Ba yyaluxcs Ha 5K3aMeHe He3aBUCUMMO ZPYT OT Jpyra pellatoT OAHY U Ty ke 3ajauy. BepositTHocTH
ee pelleHus STUMU yuaiiumucs paBHbl 0,7 u 0,6 cooTBeTcTBeHHO. HalifjuTe BepOATHOCTb TOTrO, UTO
TOJIKO OJJMH YYalllUKCsl PeLluT 3aauy

8. Haiiti 06umii unterpan auddepeHipanbHOro ypaBHeHus x-4x°=y -y .

9. UccnegoBaTh Ha CXOAUMOCTB psif =1 3n+2 .

10. CnyuaiiHas BenvurHa X 3aJjaHa CyieAVIOIIMM 3aKOHOM pacrpefiesieHusl:
X -2 -1 2 4 5
p 0110201103 ?
HaiiT HeM3BeCTHYI BepOSITHOCTh U MaTeMaTUUYeCKoe OXKUZaHHUE.




[IpeniogaBatens
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