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Conepxanue

[TacriopT KOMILIEKTa KOHTPOJIHHO-OIIEHOYHBIX CPECTB.
PesynbraThl ocBOeHUs y4eOHON AUCIUIUIMHBI, TOJJIEKAIIUE TPOBEPKE.
OrneHka 0CBOEHUs y4eOHOM NUCIIUIUIAHBIL:

@DOpMBI U METOIbI OIICHUBAHUS.

KoaudukaTop o1lleHOYHBIX CPENICTB.

3amanwust 711 OTICHKW OCBOCHMS TUCIIMILIAHEI.



1. IMacmopT KOMILJIEKTAa KOHTPOJIbHO-OLICHOYHBIX CPEICTB

B pesyaprare ocBoeHus yueOHoM mucruiuiuubl OI1.10 Mamemamuka
oOyuaroruiicst 1omkeH obnanate npeaycMorpeHHbiMu OI'OC no cnenuanbHOCTH
23.02.01 Opeanuzayus nepeso3ok u ynpasienue Ha mpaHcnopme (no euoam)
(6bazoeas  nodecomoska)  CIENYIOUIUMU  3HAHUSIMH, YMEHUSMHU, KOTOpHIC
dbopMHpYIOT TPOPECCHOHATIBHBIE KOMIETEHITUU, U OOITUMU KOMIIETEHIIUSMHU:

Y1 - mnpuMeHAT, MaTeMaTHYeCKHe MeToAsl aud@epeHnanbHoro u
UHTETPAIIbHOTO UCUMCIICHUS [Tl pEIIeHUs TPO(heCcCHOHABFHBIX 3a71a4;
Y2 - [IpUMEHATH OCHOBHBIE TIOJIOKEHUS TEOPUHM BEPOSITHOCTENM U

MaTEeMaTHYECKON CTaTUCTUKU B IPO(HECCHOHATEHOM e TEIbHOCTH;

VY3 - ucnonb30BaTh NPUEMBI U METOABI MATEMATUYECKOIO CUHTE3a U aHAJIN3a
B PA3IMYHBIX MPOPECCHOHATBHBIX CUTYAIIHSIX;

31 - OCHOBHBIE IOHATHUSA U METOJbI MATEMAaTUYECKO-JIOTUMYECKOTO CUHTE3a U
aHaJIN3a JIOTUYECKUX YCTPOKCTB;

32 - pewarb MNPUKIATHBIE DSJIEKTPOTEXHUYECKUE 337a4d  METOIOM
KOMIIJIEKCHBIX YHCET;

OK O01. BeoiOupate cnocoObl pemieHus 3anad  NpoQecCHOHATbHON
NEATEIbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, AaHAIW3a U
UHTEpIpeTanud HHOpMaIuu U WHHOPMALIMOHHBIE TEXHOJIOTUHN /ISl BHITIOJHEHUS
3a/1a4 Npo(hecCUOHATBHOU EATEIbHOCTH;

I[IK 1.2. OdopmiATh JOKYMEHTBI, PETIAMEHTHUPYIOIIUE OpraHU3alUIo
IIEPEBO30YHOIO MPOLECCa Ha TPAHCIIOPTE.

[IK 2.2. OpraHu3oBbiBaTh JBIDKEHHE TPAHCIOPTa, OOECIEYnBATH
0€30MacHOCTh JIBWKEHHUS Ha TPaHCHOPTE M pelaTh Npo(ecCHOHATIbHBIE 3a/1a4u
IIOCPEJICTBOM IPUMEHEHUS HOPMATUBHO-IIPABOBBIX JOKYMEHTOB.

I[IK 2.3. OnpenensiTh W aHAIM3UPOBATh BBINOJHEHHE ITOKAa3aTenen
HKCIUTYaTallMOHHOMN paboThI.

I[IK 3.1. IlnanupoBaTh W OpraHM30BbIBaTh pabOTy IO TPAaHCHOPTHO-
JIOTUCTHYECKOMY 00CITY>KUBaHHUIO B c(hepe rpy30BbIX MIEPEBO3OK.

[IK 3.2. [InanmpoBaTh W OPTraHMW30BHIBATH pPabOTy MO TPAHCIOPTHOMY
00cITy’)KMBaHUIO B c(pepe MmacCaXKupPCKUX MEPEeBO30K.

dopmoii aTTecTaluy M0 yueOHOU JUCIHUILTUHE SIBISIETCS IK3AMEH.



2. PesyabTarsl
NMpoBepKe

2.1.

OCBOCHUS Y4eOHO# JIUCHMILIMHBI,

nmoaJjeskamimue

B PE3YIbTATC aTTCCTAIUU 110 yq€6HOﬁ AUCHUILIMHC OCYIICCTBILACTCA

KOMILJIEKCHAsI TIPOBEpPKa CIENYIONMX YMEHUN W 3HaHUM, a TakkKe JIMHAMHKA
dbopmupoBaHus 00mKX, TPODHECCHOHATHFHBIX KOMITETCHIIHUIA:

Pe3yabTaThl 00yyeHus

IToxka3aTeu oHeHKH

®dopma KOHTPOJISA 1

(¥, 3, OK/IIK) pe3yJabTara OlLlEHUBAHMSI
Ymersb:
VY1 - npumMeHsTh MaTeMaTUYECKHE | IPUMEHEHNE MATEMAaTUYECKUX | IKCIIEPTHOE
MeToabl U depeHnransHoro M | MeTo0B auddepeHnnansHoro | HabmroAeHNE u
UHTETPAIIBHOTO HMCUUCICHUS] JUIS | U MHTETPAIbHOTO MCYMCIICHUS | OILIEHKa Ha
pereHus npo(eCCHOHANBHBIX | IPH  PEUICHWH  3a7ad  C | [POBEPOUYHBIX
3azauy; MPAKTUYECKUM COJIepKAHHEM paborax u
OK 01, OK 02 MIPaKTUYECKUX
IIK 1.2, 11K 2.2, TIK 2.3, IIK 3.1, 3aHATHAX.
I1K 3.2 Tekymuii KOHTPOJIb:
Y2 - [OpuMEHATh  OCHOBHBIE | IPUMEHEHUE OCHOBHBIX | TECTHPOBAaHUE,
MOJIO)KEHUSI TEOPUU BEPOSTHOCTEU | MOJOKEHUMN TEOpPUH | BBHIITOJTHEHHE
U MaTeMaTH4eCKOW CTaTHCTUKH B | BEPOSTHOCTEH U | MPaKTHUYECKHX
podecCHOHATLHOM S TEIIBHOCTH | MAaTEMAaTUYECKOW CTATUCTHKHU | 3aHATUU u
OK 01, OK 02 OpH  pemICHMH  3aJa4 ¢ | [POBEPOYHBIX padoT,
K 1.2, 11K 2.2, [IK 2.3, [IK 3.1, IIPAKTUYECKUM COJEPIKAHUEM BBIITOJIHCHUS
11K 3.2 WHJIUBUyaIbHBIX
Y3 - wWCcHons30BaTh TNPHEMBI W | IPUMEHEHHE  TEOPETHYECKMX | 3aJaHUM
METO/Ibl MATEMATHYECKOTO CHHTE3a | (DaKTOB MpU pElleHMd 3anay, | (CooOmeHus,
u aHaiMza B Pa3IUYHBIX | MPOSBIICHUE CIIOCOOHOCTH | JOKJIAJIBI).
podecCHOHATLHBIX CHTYAITUSIX pazouparhCsl B MaTeMaTudeckux | [Ipomedicymounas
OK 01, OK 02 METOJaX, HEOOXOMUMBIX I | ammecmayus.
IIK 1.2, 11K 2.2, IIK 2.3, IIK 3.1, paboThl MO  CHEUMAIBLHOCTH, | 9K3AMEH
K 3.2 MPUMEHEHHUE HAaBBIKOB
00pabOTKH YHCIIOBBIX JAHHBIX
3HaTh:
31 - OCHOBHBIC MOHATHUSI U METOJIbI | BIIAJICHHUE TEPMUHOJIOTUEN | JKCIEPTHOE
MaTEeMaTHYECKO-JIOTUYECKOTO MIPeAMETHON obnacty, | HaOIIOJIEHUE u
CHHTE3a M aHalIM3a JIOTUYECKHUX | KOPPEKTHOE  MCIIOJh30BAaHHE | OILICHKA Ha
YCTPOICTB MaTeMaTUYeCKOM CHUMBOJHMKH, | TPOBEPOUYHBIX
OK 01, OK 02 0o0oCHOBaHHE BbIOOpa | paboTax u
IIK 1.2, 11K 2.2, TIK 2.3, IIK 3.1, MaTeMaTHYEeCKUX METOJIOB | MPAKTUYECKUX
[IK 3.2 IIpU  PEIICHUM IPUKIAIHBIX | 3aHATHX.
3aja4 Texymui KOHTPOJIb:
32 - pemarb  NPUKIAIHBIE | COOTBETCTBUE BBIOPAHHBIX | TECTHPOBAHME,
ANEKTPOTEXHUYECKUE 3a/la4dl | METO/IOB LIeNsM M 3a/adaM, | BBIIOJHEHHE
METOJ0M KOMIUIEKCHBIX YHCEI 00OCHOBaHWE  BbIOOpPa W | NPAKTHYECKUX
OK 01, OK 02 MIPUMEHEHUS METOI0B U | 3aHATHH u
IIK 1.2, 11K 2.2, IIK 2.3, IIK 3.1, CIOCOOOB  pEIICHUs  3a1adv, | IPOBEPOYHBIX padoT,
K 3.2 MIPUMEHEHHUE HABBIKOB | BBIIIOJHEHUSA
00pabOTKH YHCIIOBBIX JAHHBIX WHIUBHUIyTHbHBIX
3aJaHuN

(cooOmieHus,




JTOKJIaJIbl).
Ilpomesxcymounas
ammecmayusi:
9K3aMeH




3. OueHka ocBOCHUS Y4eOHOM TUCUMILIMHBI:

3.1. ®opmMbI U METObI KOHTPOJISI.

[IpenMeToM OLIEHKH CIIyaT yMEHHS W 3HaHus, npeaycmorpenHsie @I'OC mo
mucuuruinae Ol1. 10 Mamemamuka, HanpaBieHHbIe HA (OPMHUPOBAHUE OOIIUX U
poecCuOHaNbHBIX KOMITETCHIIHH.



KoHTpo.ib 1 onleHKa 0CBOeHUsI y4eOHOH JUCHUIJIMHBI 10 TeMaM (pa3esiam)

OnemeHT Y /1 DopMBbI U METOIBI KOHTPOJISI
Texkyimmi KOHTPOJIb PyGexHbIl KOHTPOJIb [IpoMexXyTOuHasl aTTecTalus
DopMmbI [IpoBepsiembie DopMbI [IpoBepsiembie dopma [IpoBepsiembie
KOHTPOJIA OK,IIK, V, 3 KOHTPOJIA OK,IIK, V, 3 KOHTPOJIA OK,IIK, V, 3
Beeagenue
Pazpen 1. C) V1, V3,31, 32,
MartemaTHuyeckuii OK 01, OK 02,
aHaJIu3 IIK 1.2, IIK 2.2,
IIK 2.3, TIK 3.1,
IIK 3.2
Tema 1.1. 113 Nel, II3 Ne2, V1, V3, 31, T Nel, ITP Nel, V1, V3,31,
Huddepennmansaoe u 113 Ne3, I13 Ne4, OK 01, OK 02, TIPNe2, TIP Ne3, OK 01, OK 02,
HWHTETPaJIbHOE 113 Ne5 IIK 1.2, TIK 2.2, | ITIP Ne4, IIK 1.2, IIK 2.2,
HCYHCIICHHUE CP Nel IIK 2.3, TIK 3.1, I[IK 2.3, IIK 3.1,
IIK 3.2 IIK 3.2
Tema 1.2. T13 Ne6 V1, V3,31, 32, TIP Ne5, ITP Ne6 V1, V3,31, 32,
OOBIKHOBEHHEBIE OK 01, OK 02, OK 01, OK 02,
muddepeHIraIbHbIC IIK 1.2, TIK 2.2, I[IK 1.2, IIK 2.2,
YpaBHEHUSA IIK 2.3, TIK 3.1, IIK 2.3, IIK 3.1,
TIK 3.2 IIK 3.2
Tema 1.3. Psiabl 113 Ne7, T13 Neg, V1,¥3, 31, T Ne2 V1,¥3, 31,
113 Ne9 OK 01, OK 02, OK 01, OK 02,
CP No2 IIK 1.2, TIK 2.2, IIK 1.2, IIK 2.2,
IIK 2.3, TIK 3.1, IIK 2.3, TIK 3.1,
T1IK 3.2 IIK 3.2
Pa3gen 2. OcHoBBI D V3,31,
AHCKPETHOM OK 01, OK 02,
MaTeMaTHKH IIK 1.2, TIK 2.2,

MK 2.3, TIK 3.1,




1K 3.2

Tema 2.1. OcHOBEBI IIP Ne7 V3,31,
TEOPUU MHOKECTB OK 01, OK 02,
IIK 1.2, TIK 2.2,
IIK 2.3, IIK 3.1,
IIK 3.2
Tema 2.2. OcHOBEI 113 NelO V3,31, T Ne 3 V3, 31,
Teopuu rpadoB CP Ne3 OK 01, OK 02, OK 01, OK 02,
I[IK 1.2, TIK 2.2, IIK 1.2, IIK 2.2,
IIK 2.3, TIK 3.1, IIK 2.3, IIK 3.1,
IIK 3.2 11K 3.2
Pazgen 3. OcHoBBI V2,V3, 31,
TEOPHUHU BEePOATHOCTH U OK 01, OK 02,
MaTeMaTH4ecKoii IIK 1.2, IIK 2.2,
CTATHCTHKH IIK 2.3, TIK 3.1,
IIK 3.2
Tema 3.1. Beposarnocts. | 13 Nell, II3 Nel2 | ¥V2,V¥3, 31, T N4 V2,3, 31,
TeopeMsbl ClnoKeHUs U CP Ne4 OK 01, OK 02, OK 01, OK 02,
YMHOXXEHUS IIK 1.2, TIK 2.2, IIK 1.2, TIK 2.2,
BEPOATHOCTEMN IIK 2.3, TIK 3.1, IIK 2.3, IIK 3.1,
IIK 3.2 11K 3.2
Tema 3.2. Cnyuaiinas 113 Nel3 V2,3, 31, T Neo5 V2,3, 31,
BEJIMYMHA, €€ (PYHKIIHS CP No5 OK 01, OK 02, OK 01, OK 02,
pacrnpeneneHus IIK 1.2, TIK 2.2, IIK 1.2, IIK 2.2,
I[IK 2.3, TIK 3.1, IIK 2.3, IIK 3.1,
1IK 3.2 IIK 3.2
Tema 3.3. II3 Nel4, I13 Nel5 | V2,V3, 31, T No5 V2,3, 31,
MaremMaTHuueckoe CP Ne6 OK 01, OK 02, OK 01, OK 02,

OKUJaHHE U JUCTIePCUs
CIIy4aiiHOM BEJTMYUHBI

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

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

Pazgen 4. OcHoBHEIE
YHCJICHHbIE METOAbI

V1, V3,31, 32,
OK 01, OK 02,




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

Tema 4.1. Ynciiennoe
WHTETPUPOBAHHE

I13 Nel6
CP Neo7

V1, V3,31, 32,
OK 01, OK 02,
K 1.2, TIK 2.2,
I[IK 2.3, IIK 3.1,
1K 3.2

Tema 4.2. YncneHnuoe
Qg depeHIpoBanne

I13 Nel7, IT3 Nel8

V1,V3,31, 32,
OK 01, OK 02,
MK 1.2, TIK 2.2,
MK 2.3, TIK 3.1,
K 3.2

Tema 4.3. Uncnennoe 113 Nel19 V1, V3,31, 32,
pelieHne CP Neg OK 01, OK 02,
O0OBIKHOBEHHBIX Ilpeocmasnenue IIK 1.2, TIK 2.2,
mudepeHITaTbHBIX coobuenus I[IK 2.3, TIK 3.1,
YpaBHEHH (Ooxnaoa) 1K 3.2




3.2 Kogu(pukarop oieHOYHbIX CPEACTB

O yHKUMOHAIBHBIN ITPU3HAK

OIICHOYHOTO CPEICTBA (THUII Kon onieHouHOTO CpeacTra
KOHTPOJIBLHOTO 3a1aHUs)
IIpaktrueckoe 3anstue Ne n I13 Noen
TectupoBaHue T
ITpoBepounas padbora Ne n ITP Ne n

3amanust 711 caMOCToATeNbHON paboTer | CP

DK3aMeH e)




4.3agaHud 1JIA OLEHKH OCBOCHUSA TUCIHUIIINHBI
TEKYIIUU KOHTPOJIb

IIpakTnueckue 3anaTuss Ne 1-19

Pazgen 1. Marematnueckuii aHanus

Tema 1.1. Iuddepenunanbroe u HHTErpaibHOE UCUUCIICHUE

ITpakTryeckoe 3ansatue Nel. Beruucinenne npou3BoIHOM CI0XKHBIX (DYHKLIUH.

[IpakTuueckoe 3anarue Ne2. BrruricieHne NpoCTEHIINX ONpeeIeHHbIX HHTETPaoB.

IIpakTnueckoe 3ansatue Ne3. Pacder conpspkeHM € NPUMEHEHUEM IIPOU3BOAHON B HH)KEHEPHOU
rpaguke.

IIpaktnueckoe 3anstue Ne4. OmpeneneHue MakCMMyMa MOIIHOCTH B LIENM IIOCTOSSHHOTO TOKa C
IIPUMEHEHUEM ITPOU3BOIHOM.

IIpakTuyeckoe 3aHsTHEe Ne5. Bprumcienue momaneii U1 0o0bEMOB MPU NPOEKTUPOBAHUU OOBEKTOB
TpaHCIIOpTa ¢ IPUMEHEHNUEM OIPEEIIEHHOIO HHTErpaa.

Tema 1.2. O6p1kHOBEHHBIE TUDPEepeHIIMAIbHbIE YPABHEHUS

[Ipaktuueckoe 3anstue Ne6. Pemenue nuddepeHUnalIbHBIX YpaBHEHU NEpBOro IOpsAIKa C
pa3aeIAOIIMMUCS IEPEMEHHBIMU.

Tema 1.3. Paasr

[TpakTuueckoe 3anarue Ne7. Pasnoxxenue ¢pynkuuii B psin Oypeoe.

[IpakTuueckoe 3anstue Ne®. Pacuer anexTpuueckux Lene HeCUHYCOUIAIbHBIX EPUOANYECKUX TOKOB
¢ npuMeHeHueM psanoB Oypee.

[IpakTuueckoe 3anstre Ne9. OueHka pe3ysbTaTOB TECTOBOTO IKCHEpUMEHTa 3((HEKTUBHOCTH PAOOTHI
MEXaHU3MOB U 00OpYJIOBaHUs Ha JKEJIE3HOJOPOXKHOM TPAHCIIOPTE IO CPEICTBaM, OINpPEeNICHUE CXOAUMOCTH
YHCIIOBOTO psijia 1Mo npusHaky Jlamambepa.

Paznen 2. OCHOBBI TUCKPETHON MaTEMATUKHU

Tema 2.2. OcHOBBI TeOpuu rpadon

[IpakTuueckoe 3anstue NelO. IlocTtpoenue rpada no ycinoBuio CUTYallMOHHOW 3ajjauyu: B YIPaBICHUU
UHQPACTPYKTYpaMH Ha TPAHCIOPTE; B CTPYKType B3aMMOACWUCTBUS PA3IMYHBIX BHJIOB TpPAaHCIOPTa, B
(hOopMHUPOBAaHHU TEXHOJIIOTHYECKOTO LUKJIA OKAa3aHUsI yCIyT Ha TPAHCIIOPTE.

Paznen 3. OCHOBBI TEOPHUH BEPOSITHOCTH U MATEMATUUYECKON CTATUCTUKU

Tema 3.1. BeposatHOCTb. TeopeMbl CII0KEHUSI U YMHOKEHUS BEPOSITHOCTEN

[Ipaktnueckoe 3ansatue Nell. Pemenwe mnpocredmmx 3agad Ha ONPEACIICHUE BEPOSTHOCTH C
HCIIOJIb30BAHUEM TEOPEMBI CIOXKEHUS BEPOSATHOCTEN.

[IpakTuueckoe 3anstue Nel2. Penienue 3aauy Ha HAXOXKAEHUE BEPOSATHOCTH COOBITUS IIPU U3YUEHUU U
IUIAHUPOBAHUU PHIHKA YCIIYT HAa TPAHCIIOPTE.

Tema 3.2. CiyuaiiHast BeIMunHa, ee (GyHKUIHS pacupeaeaeHus

[Ipaktuueckoe 3anstue Nel3. [1o 3agaHHOMY YCIIOBUIO IIOCTPOEHHUE PAJIOB PACHIPEACICHUS CIIy4alHON
BEJINYMHBI.

Tema 3.3. MaremaTuueckoe OKUJaHUE U JUCIIEPCUS CIIy4alHOW BEJIMYMHBI

[Ipaktuueckoe 3anarue Neld. HaxoxneHue MaTeMaTHUECKOTO OXHUIAAHUSA, TUCIEPCUU M CPETHETO
KBa/IpaTUYHOI'O OTKJIOHEHHSI TUCKPETHON CIIy4aliHOM BEJIMYMHBI 3aKOHOM PaCIIpPEICTICHHUSL.

[IpakTtnueckoe 3anstue NelS. PemieHue 3amay Ha HAXOXKACHUE MATEMAaTUYECKOIO OXUIAHUS U
JUCTIEPCUU TIPU OIIeHKe 3(h(PEeKTUBHOCTHU 3aKa30B U OOCITYKUBaHUSI TOTPEOUTENCH YCIIyT U MPU OIICHKE CUCTEM
HaJIEXKHOCTH, O€30IIaCHOCTH U KAueCTBa YCIIyT Ha KeJIe3HOI0POKHOM TPAHCIIOPTE.

Pa3nen 4. OCHOBHBIE YUCIIEHHBIE METO/IbI

Tema 4.1. UuciieHHOE UHTETPUPOBAHUE

[IpakTuueckoe 3anstue Nel6. Beruucienue uHTErpanoB 1o ¢popmysinaMm NpSMOYTOJIbHUKOB, Tpaelui u
dopmyne Cumrcona. OrieHKa HOTrPEITHOCTH.

Tema 4.2. Uucnennoe nuddepeHupoBanme

[IpakTuueckoe 3anarue Nel7. Perienue 3aia4 Ha HAXOXKACHUE 10 TAOJIMYHO 3a/laHHON (PYHKUUU (IIpH
n =2 ), GyHKIUH, 331aHHOI aHATTMITUIECKH.




[Ipaktuueckoe 3anartue Nel8. UHccrnenoBanue CBONCTB ATOM  (YHKUMH IS ONpPEACTICHHS
3((EKTUBHOCTH  TUTAHUPOBAHHWS  TEXHUYECKOTO  IMUKJIA  JKCIUTyaTallik  JJICKTPOCHAOKEHUS  Ha
YKEJIe3HOIOPO’KHOM TPAHCIIOPTE.

Tema 4.3. UucnenHoe pemeHne oObIKHOBEHHBIX (D PEepeHIUAIBHBIX YPaBHEHHUH

[Ipaktuueckoe 3anstue Nel9. OmnpeneneHue KONIWYECTBAa JIIEKTPOIHEPTUH, 3aTPAUCHHOW HA TSTYy
MOE3/I0B B 3aBUCHUMOCTH OT IUIaHA W Npouias MyTH ¢ UCIONB30BAaHUEM  MeTona Oilfiepa, pelieHUe

OOBIKHOBEHHBIX (D (hepeHIINATBEHBIX YPaBHEHUH.

METOJJUYECKHUE YKA3AHUS K BBIINOJTHEHUIO IPAKTUYECKOT'O 3AHATHS Ne 1
Buviuucnenue npouzeo0noit cnoxicnovix Qynkyuil
Ilens padbomer: oTpaboTaTh HaBBIKY TU((GEPESHIIMPOBAHUE TIECMEHTAPHBIX M CIIOKHBIX (YHKITUH.
O6opyoosanue: HCTPYKTUBHBIC KAPTOUYKH, TAOJIUIIA OCHOBHBIX (popmyi auddepeHnpoBaHus, TETPaab C
JIEKIUASIMHU.
Xoxa padoTsbl
OdopMHTD BBINTOIIHEHHE TPAKTUIECKON paObOTHI:
1) Bapwuanr, 2) Ileas padotsi, 3) Homep, ycinoBue 3a1auu u e€ penieHue

Bapnant Ne 3aganue
P 1 [ 2 [ 31 456 7 [ 8[9 [10]1u]1
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. HaiitTi mpousBoiHbIE GYHKIIUHU:
1. y=3x" —6x+5 2. y=5x"+3x-1 3. y=7x"-2x-6
4. y=6x"—3x+7 5.y =8x"+2x-2 6. y=2"(3-x)
7. y=(7-x)5" 8. y=(1-x)7* 9. y=6"(5-x)
10. y=3"(2-x) 11. f(x)=3sinx+i4—2 12. f(x)=5cosx—i5+7
4x Sx
5 : 2 3
) - = 14. =-6 - 8 = _
13. f(x)=-Tcosx+ R Slx)=—6sinx——"+ 15. f(x)=31gx+ 7
e’ Ux e’
16. y= 17. y=— 18. y=
Y Ux s Y fx
e’ 4\/;
19. = 20. =
y x y o
11. HaliTi mpon3BOIHBIC CIIOKHBIX (DYHKIIHMN:
21. y=(6x+5x3'—1)9 22. y=(8—4x+2xs)7 23. y= 3x6—5x+2)
24. y= (4x—8x6 —9)5 25. y= (4—7x—5x7 )6 26. y:ln4(2x—5)
27. y=In*(3-5x) 28. y=In’(7x-2) 29. y=In*(6-3x)
30. y=In*(7x+2) 31. y=5tg(10x)+4arcctdl Ox) 32. y=23coq7x)—5arccof9x)
33. y = —6arcsin (4x) —3sin (4x) 34. y = 4sin (le) + 4 arccos (2x) 35. y= —9arcco(4x)+ 4tg(9x)
36. y=-20e" arcsir(Sx) 37. y= 4e”arctg(6x) 38. y = —50arccos (10x)arctg (2x)
39. y=>5¢"In(7x) 40. y=-28sin(5x)In(2x) 41. =9 (7x)
In(10x)
42. =5 arcsin (2x) 3. y=7 ln(3x) 4. y=6 ctg(4x)
In(3x) arccos(9x) arccetg (3x)




arcctg (Sx)

45. y=-10
4 cos(10x)

46. y= 10005(8 arcco@ 1n(8x)))

47. y= 8arccos(384°°s(9x))

48. y= 3ctg(4arcct§3 COS(SX)))

49. y= 7arcct§9 arcsir(6 ln(4x)))

50. y= 5arcsir(4 ln(l Otg(Sx)))

II1. HaliT 3Ha4eHHe NPOM3BOJHOM B 33JaHHON TOUKE:

si(a_ ) x—=35 34 _ LV
st f()=8= oy |5 Sl = s = )
+Xx x+2
T+x
54, = f(=1)=?
f(x) s (2+x) f( ) 35. f :

IV. HaiiTu mpou3BOJHBIE BTOPOTO M TPETHETO MOPSIKA 33JaHHBIX (DYHKITHIA:

56. y=>5x"+3sinx—7e* +91

57. y=3x°-3cosx+5e" +11

58. y=7x"—6cosx—68+2e"

59. y=6x’ —3sinx+57—4e"

60. y=3x" —2cosx—74-3e"




METOJUYECKHUE YKA3AHMUSA K BHIIIOJHEHUIO MIPAKTUYECKOT'O 3AHSITUS Ne 2
Botuucnenue npocmeiiumux onpedeneHHbIX UHMEZPAI08
I]ens pabomur: 0TPabOTATH HABBIKM BBIYMCIICHUS OMPEICIICHHBIX HHTETPAJIOB.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUKH, TAOIUIIA OCHOBHBIX ()OPMYJT UHTETPUPOBAHUS, TETPAJIb C
TEKIUSIMH.
Xoxa padoTsl
OdopMHTD BBINTOIIHEHNE TPAKTUIECKON pabOTHI:
1)Bapuanr, 2) Llens pabotsl, 3)HoMmep, yciaoBue 3a1auu U €€ penieHue

Ne 3aganue
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 BhIuucinTh onpeaeieHHbpIe HHTErpaiisl npuMenss Gopmyny Herorona-JlelOauma:
1 1 1
1. (8)63 —6x+ 2)dx 2. (2 -9 + 4x)dx 3. (7 +4x° — 8x)dx
-1 -1 -1
1 1 2
4. (5x4 +6x — S)dx 5. (9 +9x° — 2x)dx 6. 0,6x(1 —x’ )dx
-1 -1 0
2 2 2
7. O,4x(1 -x° )dx 8. 0,6x(2 —x )dx 9. O,5x<4 -x )dx
0 0 0
2 1 0,5
10.  04x(3—x)dx 11. 3 12. 2 i
0 \/g 1+ x 2 0 1—x 2
3
1 NG |
13. 3 dx 14. 3 dx 15. 6 dx
P V1=x* 0x2+1 sAlL=x
2 2
1L BEIUKCINTE ONpee/IEHHBIE HHTErPAIbl IPUMEHSST METO/I IIOICTAHOBKH:
16. cos 3x— z dx 17. sin 2x— z dx 18. cos z_ 3x dx
0 3 0 4 0
5 3 ;
19. sin %—2x dx 20. cos Z—3x dx 21. x V9-x"dx

0 0 0

1 2 2

22.  x AJx*—ldx 23. x V4—x'dx 24. x \1+2x7dx

J2 0 0
3 3 2
25. x Vx*+7dx 26. —3)§dx 27. —Sfdx
0 L 2x7 -1 [ 3x7+1
* 3xdx  Bxdx ® Sxdx
28. 3 29. 3 30. 3
12)c -2 14x -3 12x +3
I1I. BprancinuTe onpeaeneHHble HHTErpajibl IPUMEHSSI METOJ MHTETPUPOBAHUS 110 YACTSIM:
1 T 2 x
31. x e 'dx 32. «x cosﬁdx 33. x e’dx
0 0 2 0
T X 1
34. x sinde 35. x 2%dx

0 0




METOJAUYECKHUE YKA3AHMUSA K BBIIIOJHEHUIO MIPAKTUYECKOI'O 3AHSTHUS Ne 3
Pacuem conpsayrcenuii ¢ npumenenuem npou3B00HOIU 8 UHICEHEPHOU paghuke.
Iens pabompr: 0600IINTH ¥ CUCTEMATH3UPOBATH 3HAHUS, YMEHHUS M HABBIKH 110 TEME TEOMETPUIECKUIA CMBICIT
MPOU3BOIHOM.
Obopyoosanue: THCTPYKTUBHBIE KApPTOUYKH, TAOJIUIAa OCHOBHBIX (popmyi auddepeHnnpoBaHus, TETpaab C
JEKLIUSMU.
Xoa padoTsl

OdopMuUTh BBITIONIHEHUE MPAKTUYECKOW paboThl: 1) BapuaHT, 2) 1enb paboThl, 3) HOMEp, YCIOBHE 3a7auu U e
pelieHne

Ilpakmuueckue 3a0anus

“ v 2 v} =
1. Haniute ypaBHEHKE KacaTelbHOM K KpUBOH ¥ =ax’ +bx+c B Touke ¢ abcuuccoit ¥ = Yo,

II. Hanmumure ypaBHEHUs KacaTelbHBIX K mapadoiie y=ax2 +bx+c , ecnym KacaTeNbHBIC MEPECEKAIOTCS
1OJ] TPSIMBIM YTJIOM M OJTHAa U3 HUX KacaeTcsl mapadolibl B TOUKE ¢ adciuccoi * = %1,

[II. Hanumure ypaBHEHHUS BCeX KacaTeldbHBIX K Tpaduky (GyHKIUU J= ax* +bx+c | napasieabHbIX
pSIMOM y =mx +n .

IV. [Ipn kakux 3HaueHUsAX k mpsMas y=hkx—10 HMEET TOJIBKO OJHY OOIIYI0 TOYKY C Tpadukom

2 o o
byHkuu y =2x" +3x —27? J{ns HaliIeHHBIX 3HAYEHUN k OMpeesIuTe KOOPAUHATHI TOUKH.

Bapuant
1 2 3 4 5
a 2 5 -1 -1 1
-1 -2 3 3 2
c -1 -2 -2 4
X 4 -2 3 2 5
X -2 4 -1 4 -2
3 2 -3 3 -1
n -1 1 2 -1 -2




METOIUYECKHUE YKA3AHUS K BBIIIOJJHEHUIO IPAKTUYECKOI'O 3AHSITUA Ne 4
Onpedenenue makcumyma MOWHOCMU 6 Yenu NOCHOAHHO20 MOKA C RPUMEHEHUEeM RPOU3B00HOT
Ileny pabomei: HAyIUTBCS HAXOAWTH OKCTPEMYMBI C TIOMOINBIO MPOU3BOJHOW, TIPHU PEUICHUU

AIIEKTPOTEXHUUECKHX 3a/1au.
Obopyoosanue: VHCTPYKTUBHBIC KapTOUYKH, TaOJIMIA OCHOBHBIX (GopMmyn mudQepeHIMpoBaHus, TETPAIh C
JCKIUSMH.

Xoa padoTsl

OdopMuUTh BBITIONIHEHUE MPAKTUYECKOW paboThl: 1) BapuaHT, 2) 1enb paboThl, 3) HOMEp, YCIOBHE 3a7auu U e
pelieHne

Ilpakmuueckue 3a0anusn
OnpenenuTb MaKCUMaJIbHYIO MOLITHOCTh, KOTOPasi MOKET BBIACIATHCS BO BHELIHEH LENH, TUTaeMON OT
6arapeu ¢ DJIC , ecniu HanOobIIIas CHJIAa TOKA, KOTOPYIO MOKET J1aTh OaTapesi, paBHa

Bapuant
1 2 3 4 5
,B 12 13 14 15 16
, A 5 4 6 8 5




METOJIUYECKHUE YKA3AHMUS K BBIIIOJJHEHUIO IPAKTUYECKOI'O 3AHSTHUS Ne 5
Buiuucnenue nnowaoeii u 06vemoe npu npoeKmMuposanuu 00beKnoe MmpaHcnopma ¢ NPUMeHeHuem
onpeoenenHHo20 uHmezpaia

Ien» pabomer: npuoOpeTeHre MPAKTUYECKUX HABBIKOB 110 HAX0XKIEHUIO METOJIaMH UHTETPaJIbHOIO
MCYMCIICHUS TUTOIIA/ICH TIIOCKUX (PUTYp U 00BEMOB TEJl BpaIICHUSI.
Obopyoosanue: VTHCTPYKTUBHBIE KAPTOUKHU, Ta0JIMIIa OCHOBHBIX (POPMYJI HHTETPUPOBAHUS, TETPAb C
JICKIIUAMM.

Xoxa padoTsl
OdopMHTD BBITIOTHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) neib paboThl, 3) HOMEp, yCIOBHE 3a/1a4d U €€
peleHue

Ilpakmuueckue 3a0anus

L. Haiitu mitomans Gurypsl, orpaHiYeHHON yKa3aHHBIMHU JTUHUSIMA. BBITOTHUTD 4epTEK.
Bapuant 3aJaHHue Bapuant 3aJaHue
a) = 243 -7, =— -T; a) = 243 =5 = +3;
1 6) =4— 2 =0 3 6) =4, =1 =4, =0
B) =( -2)? =4 -8 B) =v —1 =0, =In2
a) =— %2+ , = -9 a) =— 242 —4, =-3;
2 6) 2=2 +4, =0 4 6) = 2 =2-—2
B) =4— 2 = 2- B) =( +1)?2 2= +1
a) = 2+5 —1, =—22- -1,
5 6) =In, =0, =

II. Haiitn 00beM Tena, 00pa3oBaHHOTO BpamieHHeM BOKpYyT ocu OX GUTyphl, OrpaHU4eHHON JINHUSMHU:

Bapuant
1 2 3 4 5
x? y=x y=xJx y=8x—x xy=1
y=—
4
x=4 x=2 x=4 ocero0 Ox x=2
oceto Ox oceto Oy ocbl0 Ox - x=6
_ - - - ocer0 Ox




METOJUYECKHUE YKA3AHMUSA K BHIIIOJHEHUIO MIPAKTUYECKOI'O 3AHSITUS Ne 6
Pewenue oughpepenyuanvrvix ypagnenuii nepeozo nopaoka ¢ paz0eniarouuMuci nepemeHHblmMu
Iens pabomur: HayanThCs pemath nuddepeHnruanbHbIe YpaBHEHUS TIEPBOTO MOPSAKA C PA3IEISIOIIUMUCS
MePEeMEHHBIMH.

Obopyooeanue: VHCTPYKTUBHBIE  KapTOYKHM, TabJMWIla  OCHOBHBIX

nuddepeHInpOBaHMs, TETPAIb C JICKIIHSIMH.

Xoa padoTsl

bopmy

MHTErPUPOBAHUS

u

OdopMuUTh BBITIONIHEHUE MPAKTUYECKOW paboThl: 1) BapuaHT, 2) 1enb paboThl, 3) HOMEp, YCIOBHE 3a7auu U e

perie

I. Bommummre U3 npuUBEIEHHBIX HIDKE ypaBHEHUN AuddepeHnaibHbie:

1
2
3.
4
5
II.
6.

7.

8.
9.

10.
1.
11.
12.

13.

14.

15.
IV.
16.

17.
18.
19.
20.

HUE
Ne zamanme
Bapuanr 1 5 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

Ilpakmuueckue 3a0anus

b

cy +2=0; 2y =5xy=3; 3dx—6dy=2yxdx; v’ +Tv=3v ; x)’ —y =5x.
. \/5—2)6:)62)/ ; 2ydx —Sxydy =3xdy; x3' —6y=2; v +7v=3v’; n’ —v =5¢.

\/;x—4x3 +5=0; 7y +6xy =3—y; 3" —6y" =2y—x; v —Ttv =3v; xydx— ydx = 5xydy.

Omnpenenute NOPSIOK CISAYIONMINX YPaBHEHHIA:
y=5x° =y ; yeosx+yx=y;y —Txp=2xy +5;

2y* =5xy =y ; %+y x=y;y +3x=2x-8;

Yx—12x"y =y ; ytgx+7x=9-y ; y +9xy =2y —4xy;

2y ~5ay =y 1 22
cos y

+y3x=y ; yzx—x/gyx=2—8x;

13L+y4X=y N2y —xly =2-ay; 5wy’ =Ty x=2y.
ny

Pemmts cnenyromue nuddepeHnnanbupie ypaBHEHHUS:
a) x*dx = (2—y)dy; 0)y = 33\/;; B) 3x(y2 —5):(4x2 —3)yy )
a) (x" +6)dx=y’dy; 6) y =5yy;8) 3x* =2)(»* —) =x’5yp

2 Y= 25 dyi6) y =4y ) oy =(1-4y e -5).
y

a) (7-x")dx=1dy;6) y =7{/;;B) (»* =NBx*> +2)=x"3yp
a) 8—y)dy=x"dx;6) y =6§/;;B) x’yy =(3y2 —1X2—5x2).

Haiitu yactHoe pemienue nudepeHnanbHOro ypaBHEHUS:

xWer ym=o pu y(1)=5,
i+ +y yl+x> =0 mpu  y(1)=38,
Ja+y7dx—ydy=x"ydy ipn  y(2)=7,
3+ ¥ de—ydy=xydy ipun y(2)=4,

x3+y° +y yV2+x7 =0 npu y(l):6

. xydx—2xdy=x"ydy; 2y x—5xy=3; x3' =6y =2; v} +7Tv =3’; v =ty =5t-v.
. Y—Xxy —2\/;=5x; 2e" —4xy’ =x+y; 2yxdy+ vy dx=—8xydy; tv +5v=v—-2t; 5" —6x> =3x.



METOAUYECKHUE YKA3AHMUSA K BBIIIOJIHEHHUIO ITIPAKTHYECKOI'O 3AHATHUSA Ne 7
Paznoocenue pynkyuu ¢ pao @ypve
I]ens pabomer: HayuInNTHCS pacKiIaabIBaTh QYHKUUIO B psig Dypre.
Obopyoosanue: UHCTPYKTUBHBIE KAPTOUYKHU, TaOJIUI[a OCHOBHBIX (popmyi auddepeHurpoBanus, TeTpaab ¢
JIEKLIUSMHU.
Xoa padoTsbl
OdopMHTH BBHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHTt, 2) ueiab paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U
€€ pelieHne
Ilpakmuueckue 3a0anus
Paznoxute ¢pynkuuio f (x) B psi Pypbe B MHTEpBAIIE (— T 7r) BeInucars 1osty4eHHBIN psii U TPU MEPBBIX

ylieHa pasziokeHus oTaenbHo. [loctpouth rpaduk nanHo QyHkuMu (x) u e npuOImKEeHUSI

2= ab)

k=2
Bapuant 3aJaHue
1 flx)=2x-1
2 flx)=2-3x
3 flx)=3x+1
4 flx)=1-2x
5 flx)=3-2x



METOJUYECKHUE YKA3AHMUSA K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATHS Ne 8
Pacuem rnexkmpuueckux yeneii HeCUHYCOUOATbHBIX NEPUOOUYECKUX MOKOG C NPUMEHEHUEM PAO0E
Dypve

I]en» pabompr: HayInTHCS PACKIaIbIBaTh HECUHYCOMJAJIbHBIE IEPUOINYECKUe (GYHKIIUU POU3BOIBHOM
¢bopmsl B psiasl Dypee.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUKHU, TaOJIUI[a OCHOBHBIX (popmyi auddepeHurpoBanus, TeTpaab ¢
JICKIMSIMH.

Xoa padoTsbl
OdopMHTD BBHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHTt, 2) ueiab paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U
€€ pelieHne
Ilpaxkmuueckue 3a0anus
IIpencraBute DJIC ucrouHuka, 3amaHHyto rpaduyecku, psagoM dDypre, OrpaHUYMB YHUCIO WIEHOB psila
MOCTOSTHHOM COCTABJISIFOIEH M TPEeMS IEPBBIMU 3HAYUMBIMUA TAPMOHUYECKUMHU COCTABIISIOMINMHU.

Bapuan I'paduxm TUIOBBIX Paznoxenue pynkuuu B psg @ypbe
T HECHHYCOUAAIBHBIX
byHkuumi
t;:n
2.

('n +1sin3 +1'n5 + )
Si 3 58I

+ ('n +1'n2 +1'n3 +)
| si 23| 35|

1 1
2 /I/* ( )27——-(sin +§sin2 +§sin3 + )

4 ( = _& (cos +10053 +10055 + )
) 2 9 25
5 ()= +4' (cos +1c032 +1cos3 +10035 + )
/ ) 2 2 9 25

+|



METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 9
Ouyenka pe3yibmamos mecmogozo IKCnepumenma Ihghekmusnocmu padomovl Mexanu3mos u
000pyooeanusn no cpeocmeam, onpeoeneHue cCxo0uMoCmu 4ucio6020 paoa no npusnaxy /lanramoepa.
Ilenb pabomel: HaydUTHCS UCCIIEIOBATDH PSAABI HA CXOUMOCTb.
Oobopyooeanue: HCTPYKTUBHBIC KAPTOUYKHU, TETPAJIb C JICKIUSIMHU.

Xoa padoTsbl

OdopMHTH BBHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHTt, 2) ueiab paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U

€€ pelieHne

Ilpakmuueckue 3a0anus

Bapuant Ne 3apanue
1 2 3 4
1 | 6 11 16
2 2 7 12 17
3 3 8 13 18
4 4 9 14 19
5 5 10 15 20
I. Haittu Tpu nepBbIX wieHa psja:
1 n? -1 2 3n 3 5" 4 2" —n 4n
N2n -1 w1 Bn—2" a1 T oA=n n=l N3 —n ’
II. ITome3ysick mpu3HakoM Jlamambepa, ucciueoBaTh Ha CXOUMOCTD PSII:
6. "1 7. S, s. 1, 9, O 0. "3,
n=1 2 n=2 N -1 n=l1 4 n=1 2n -1 n=3 6
" 3+n n 4n n
n , 12. —, 3. 2 , 4. =, 15. 2
n=1 1 + n n=1 8 n=2 n _1 n=1 3 n=1 2}’1 - 1
2n+2 " 18. 19. n
16. T 17. 4 3 A 20, 12
a1 30 2" w2 3n—1 _on n L, 3n—4
i (2n+1) 8" i (2n+1) 3"




METOANYECKHUE YKA3AHUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 10
Ilocmpoenue zpagha no ycnosuro cumyayuonHoll 3a0a4u: 6 ynpasieHuu uHppacmpykmypamu Ha
mpancnopme; ¢ CMpPyKmype 63aumooeiicmeus pasnuiHslx U006 mpancnopma, 6 Qopmuposanuu

MEXHON02UYeCK020 YUK OKA3AHUA YCY2 HA MPAHChOpme
I[ens pabompr: 3aKpeniUTH OCHOBHBIEC MTOHATHUS M OTPA00TATh HABBIKKA TIOCTPOCHUS TpadoB.
Oobopyoosanue: VHCTPYKTUBHBIE KAPTOUKH, TETPAJb C JIEKIUIMU.
Xoa pa6oTsl
OdopMuUTh BBITIOJIIHEHUE MTPAKTUYECKOW paboThl: 1) BapuaHTt, 2) 1esb paboThl, 3) HOMEp, YCIOBUE 3a7aud U
€€ pelieHue

Bapuant .N'el 3anan;1 ¢
1 1 6
2 2 7
3 3 8
4 4 9
5 5 10

Ilpakmuueckue 3a0anusn

I. PaccrosiHue mexny ropogamu 4,B,C,J[,E B COTHSX KHJIOMETPOB JaHO B TaOymie. Vcronb3ys Teopuro
rpadoB, MOCTPOUTH CETh IKENE3HBIX JOpPOr TaK, YTOOBl KOJMYECTBO 3aTPAUYCHHBIX PEIbCOB OBLIO
MUHUMAJIBHBIM U ITACCAXKHUP MOT U3 KKIOT0 ropoJia MpoeXaTh B JIFOOOH JAPYroi ropo/.

1. 2.

A| B|C | A | E A| B | C | A | E
A1 0 5 8 | 10 | 25 A1 0 7 110 ] 25 | 40
B |5 0 [ 302116 B |7 0 | 14 [ 70 | 30
C 8 130 0 9 | 18 cC |10 ] 14 ] 0 | 28] 50
A 11021 | 9 0 | IS5 A 125170 28| 0 | 16
E [25[16 | 18] 15| 0 E 4030 50 ]16] O
3. 4.

A| B|C | A |E A| B | C | A |E
A0 7 6 | 11 |15 A1 0 7 3 1321 7
B |7 0 | 4 3 1 B |7 0| 4 | 11] 8
c | 6| 4 0 2 9 C 3 4 0 9 5
A 111 | 3 2 0 8 A 1321111 9 0 | 16
E [ 15] 1 9 8 0 E | 7 8 51161 0
5.

A| B | C | A | E
410 3 5 8 | 4
B |3 0 7 6 | 2
c |5 7 0O [ 11 | 2
A | 8 6 |11 ] 0 1
E | 4 2 2 1 0

II. HaiitTn kpaTyaiuuii yTh ¥ €0 JJIMHY U3 BEPLUIMHBI ( B BEPIIUHY



Bapuant

3aJaHus

Bapuant

3aJaHudA

10




METOANYECKHUE YKA3AHUSA K BBIIIOJITHEHUIO IPAKTHYECKOI'O 3AHATUSA Ne 11
Pewenue npocmeituiux 3a0au Ha onpeoeneHue 6epOAMHOCIU C UCHOTb30BAHUEM HEOPEMbL C/I0HCEHUA
eepoamuocmeil.

Ilenb pabomel: HaydyuTHCS pelIaTh 337a4U C IPUMEHEHHEM TEOPEM CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH.

Oobopyooeanue: HCTPYKTUBHBIC KAPTOUYKHU, TETPAJIb C JICKIUSIMHU.

Xoa padoTsbl
OdopMHTH BBHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHTt, 2) ueiab paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U
€€ pelieHne

Bapuant Ne 3aganmne
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

Ilpakxmuueckue 3a0anusn

L. Hccreoyiime 6uowl cobvimuii (0ocmosepHoe, He803MONCHOE, CLYYAUHOE).

1. a) HOUBIO CBETHT COJIHIIE, 0) 1 SHBaps — Mpa3AHUYHBIN J€Hb, B) B [IOJHOYb BHIIAJIET CHET.

2. a) ¢yroonpHbni Maty «CmapTtak» - «/luHaMo» 3aKOHYMTCS BHHYBIO, 0) y4eOHBIM Tox Koraa-HHOYIb
3aKOHYMTCS, B) IPU OPOCKE UI'PAIbHOM KOCTH BBINAIO 7 OYKOB.

3. a) npu TeneOHHOM 3BOHKE a0OHEHT OKa3ajCsl 3aHST, O) Bbl BHIUTPACTE, YUACTBYsS] B OECHPOUTPHIIIHOMN
JoTepee, B) uepernaxa HayuduTCsl TOBOPUTD.

4. a) uepe3 24 vaca OyieT CBETUTH COJIHIIE, 0) TIpu OPOCKE UTPATBHON KOCTH BBIITAJIO YHCIIO OYKOB, MEHBIIIE
7, B) IeHb poxeHus 3HakoMoro 30 ¢espas.

5. a) 3aBTpa cojHIIE B30OHAET Ha 3amaje, 0) B HAMMCAaHUM BBIOPAHHOTO CIIOBAa €CTh OYKBa «0», B) JIETOM y
IIKOJILHUKOB OYy/lyT KaHUKYJIbI.

1. Pewums credyrowue 3aoauu:

6. B naptuu u3 100 neraneit umeercsa 5 6pakoBaHHbIX. ONpeAeauTh BEPOATHOCTb TOrO, YTO, B35Tasl Hayrasj,
JieTanb OKaXXeTCsl CTaHAAPTHOM.

7. B kopoOke 100 koHdpeT n3 HuX 30 mokomagaeix. OnpenenuTh BEPOSATHOCTh TOTO, YTO, B3sATas HAyras,
KOH(eTa OKa)XeTcsl He III0KOJIaTHOM.

8. B xopoOke 100 mrapoB u3 Hux 15 kpacuble. OnpenenuTh BEpOATHOCTh TOTO, YTO, B3ATHIA Hayraj, IIap
OKa)KeTCsl KPaCHBIM.

9. B mapruu u3 1000 neraneit umeercss 50 OpaxoBaHHBIX. ONpenenuTh BEPOSTHOCTb TOTO, YTO, B3ATas
Hayraj, AeTajlb OKaXXeTCsl CTaHIapTHOM.

10. B xopo6ke n3 100 mapos umeercst 20 cuanx. OnpeaennTs BEpOATHOCTh TOTO, YTO, B3SITHIN HayrajI, map
OKaXKETCs CUHUM.

11. B ypue nexat 20 0JMHAKOBBIX Ha OIIyNb IapoB: 12 Genbix u 8 yepHbIX. KakoBa BepOATHOCTH BHIHYTH
Hayzaauy JBa OenbIx 1mapa?

12. B ypHe nexar 20 oquHaKOBbIX Ha OUIyIb I1apoB: 8 Oeiblx U 12 yepHbix. KakoBa BEpOSTHOCTH BBIHYTh
HayJady JiBa YepHbIX Iapa?

13. B ypHe nexar 20 oquHaKOBBIX Ha OUIYIb I1apoB: 8 Oenbix U 12 yepHbIx. KakoBa BEpOSTHOCTH BHIHYTh
Haysiauy J1Ba OembIx mapa?

14. B ypue nexar 30 onMHAKOBBIX Ha OIIYIb 1apoB: 12 Gemnbix u 18 uepHbIx. KakoBa BepoSATHOCTH BHIHYTh
Hayjiauy J1Ba OembIx mapa?

15. B ypue nexar 30 onMHAKOBBIX Ha OIIYIH IapoB: 12 Gemnbix u 18 yepHbix. KakoBa BepoSATHOCTH BHIHYTh
HayJlauy J1Ba YEpHBIX I1apa?

16. B xopoOxke nexaT 8 3eleHbIX, 7 CUHUX U 15 KpacHbIX KapaHpamieid. Beruuciants BepoSITHOCTb TOTO, UTO
B3STHIA HayraJ KapaHjaml Oy/eT, CHHUM WJIH 3€JIEHBIM.

17. B kopoOke nexar 15 3ei1eHbIX, 7 CHHUX U 8 KpacHBIX KapaHjaiiei. BeiaucauTh BEpOITHOCTh TOTO, YTO



B3STHIN HayraJ KapaHaail OyJeT, KpaCHbIM UJTU 3€JICHbBIM.

18. B xopoOke nexar 15 3enenbix, 6 cMHUX U 9 KpacHBIX KapaHzamieid. BeIaUCIUTh BEPOSTHOCTH TOTO, YTO
B3STHIA HayraJ KapaHjaml Oy/1eT, CHHUM WJIH 3€JIEHBIM.

19. B xopoOke nexar 15 3eneHbix, 8 CHHUX M 7 KpacHBIX KapaHpamieid. Be4UCIUTh BEPOSTHOCTH TOTO, YTO
B3STHI HayraJ KapaHjail OyJeT, CHHUM WJIM KPACHBIM.

20. B xopobOxke nexar 15 3eneHsIx, 9 cMHUX U 6 KpacHBIX KapaHjaaiieil. BeIYUCIUTh BEpPOSITHOCTH TOTO, YTO
B3STHIA HayraJ KapaHjaml Oy/ieT, CHHUM WJIH 3€JIEHBIM.

21. B oxno#i xopoOke HaxoauTcs 4 OenbIX U 8 YepHBIX IIApOB, a B Apyroil — 9 Genbix U 3 vepHbIX. U3
KaX101 KOPOOKHU BBIHYIJIH TIO MIapy. BEIYHCINTE BEPOSTHOCTH TOTO, YTO 00a MIapa OKaXyTcCsl YePHBIMH.

22. B oano#i kopoOke Haxoautcs 4 OenbIX U 8 YepHBIX IIApOB, a B Apyroil — 9 Genbix U 3 vepHbIX. U3
Ka)J10 KOPOOKHU BBIHYIIH 11O Iapy. BEIYHCANTD BEPOSTHOCTH TOTO, YTO 00a IIapa OKaxyTCsi OSIIBIMH.

23. B oxno#i kopoOke HaxoauTcs 8 OenbIX U 4 YepHBIX IIApoB, a B Apyroil — 3 Oenbix U 9 vepHbIx. U3
KaX101 KOPOOKHU BBIHYIIH 11O MIapy. BEIYHCINTE BEPOSTHOCTH TOTO, YTO 00a MIapa OKaXyTCsl YePHBIMU.

24. B oanHoii kopoOke HaxoauTcs 8 OenbIX U 4 YepHBIX IIApoB, a B Apyroil — 3 Oenbix U 9 uepHbIx. U3
K10 KOPOOKHU BBIHYIIH 110 Iapy. BEIYHCANTE BEPOSTHOCTH TOTO, YTO 00a IIapa OKaxyTcsi OSIIBIMH.

25. B oxno#i kopoOke HaxoauTcs 4 OenbIX U 8 YepHBIX IIApoB, a B Apyroil — 3 Genbix U 9 vepHbix. U3
KaX10 KOPOOKHU BBIHYIIH 11O MIapy. BEIYHCINTE BEPOSTHOCTH TOTO, YTO 00a MIapa OKaXyTCsl YePHBIMH.

26. /[Ba 0OXOTHMKA HE3aBUCUMO JIPYT OT JIpyra CTPENAIOT B ONHY MU Ty k€ YTKy. BeposaTHOCTh nonajganus B
YTKy oiHOT0 U3 HUX paBHa 0,3, a npyroro 0,5. Haiitu BeposITHOCTh MoOMNagaHusl B yTKY.

27. JIBa 0OXOTHHMKa HE3aBHCHMO JPYT OT JIpYyra CTPEsIOT B OJIHY U Ty K€ YTKY. BeposTHOCTh momnagaHus B
YTKy oAHoro u3 Hux pasHa 0,7, a apyroro 0,3. HaiiTu BeposiTHOCTb NonaiaHus B yTKY.

28. J[Ba OXOTHMKA HE3aBUCUMO JIPYI OT JIpyra CTPENIAIOT B OJHY MU Ty XK€ YTKy. BeposaTHOCTh nonajganus B
YTKy oHOTO U3 HUX paBHa 0,4, a npyroro 0,9. Haiitu BeposITHOCTh MOMNaaHusl B YTKY.

29. JIBa 0OXOTHHMKa HE3aBHCHMO JIPYT OT JIpYyra CTPEIsIOT B OJIHY U Ty K€ YTKY. BeposTHOCTh momnagaHus B
YTKy oAHoro u3 Hux pasHa 0,5, a apyroro 0,7. HaiiTu BeposiTHOCTb IonaiaHus B yTKY.

30. /[Ba 0OXOTHMKA HE3aBUCUMO JIPYT OT JIpyra CTPENIAIOT B OJHY MU Ty XK€ YTKy. BeposaTHOCTh nonajganus B
YTKy oiHOT0 U3 HUX paBHa 0,7, a npyroro 0,4. Haiitu BepoSITHOCTh MOMNAaJaHusl B YTKY.

31. Cpenu KaHOUAATOB B CTYACHYECKHI coBeT ¢akynbrera 7 MEpBOKYPCHUKA, 5 BTOPOKYPCHHKOB U 8
TPETbEeKypCHUKOB. B coBeT Haynauy BeIOMparoT 7 yenoBek. KakoBa BepOSATHOCTB TOTO, YTO OyayT BEIOpaHbI 3
MEPBOKYPCHUKA U 2 TPETHEKypCHUKA?

32. Cpenu KaHAWAATOB B CTYACGHYECKHH COBET (hakynbreTa 5 TEpBOKYPCHHMKA, 7 BTOPOKYPCHHKOB U 9
TPETheKypCHUKOB. B coBeT Haynauy BeIOMparoT 7 uenaoBek. KakoBa BEpOsSTHOCTh TOTO, UTO OYIyT BHIOpAHbI
2 NepBOKYpPCHUKA U 3 TPETbeKypCHUKA?

33. Cpenu KaHOUAATOB B CTyAEHYECKHil coBeT (akynprera 4 MEepBOKYpCHUKA, 7 BTOPOKYPCHUKOB U 7
TPETbEeKypCHUKOB. B coBeT Haynauy BeIOMparoT 7 yenoBek. KakoBa BepOSATHOCTB TOTO, YTO OyayT BEIOpaHbI 3
MEPBOKYPCHUKA U 2 TPETHEKypCHUKA?

34. Cpeau KaHAMIATOB B CTYAEGHYECKHI COBET (haKynbTeTa 5 MEPBOKYPCHHKA, 6 BTOPOKYPCHUKOB M 8§
TPEThEeKypCHUKOB. B coBeT Haymauy BeIOMparoT 7 uenoBek. KakoBa BepoATHOCTH TOTO, YTO OYyIyT BHIOpAHBI 2
MEPBOKYPCHUKA U 3 TPEThEKYpCHUKA?

35. Cpenu xaHAWIATOB B CTYJEHYECKHI cOBET (pakynapTeTa 5 MEpPBOKYPCHUKA, 6 BTOPOKYPCHUKOB H 8
TPEeThEeKypCHUKOB. B coBeT Haynady BeIOMpaloT 7 denoBek. KakoBa BEpOsSTHOCTH TOTO, UTO OyIyT BHIOpaHBI
2 NepBOKYpPCHHUKA U 3 TPEThEKYPCHUKA?

36-40. B maptum N neraneil, cpeau HUX M cTaHmapTHBIX. Haynady BeiOMparoT n» neraneil. Hailtu
BEPOATHOCTH TOTO, UTO CPEIU OTOOPAHHBIX JeTalell m CTaHIapTHBIX.

Bapuant 1 2 3 4 5
N 10 12 14 8 15

M 6 6 5 5 4

n 4 5 5 4 5

m 2 2 3 2 2

41-45. B nmaptuu N peraneid, cpeau Hux M craHmapTHeIX. Haynauy BeiOupatoT » geraneii. Haiitu
BEpPOSITHOCTH TOT'O, YTO CPEU OTOOPAHHBIX JeTalIell HEe MEHEe m CTaHIAApTHBIX.
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METOJUYECKHUE YKA3AHMUS K BBIIIOJIHEHUIO IPAKTUYECKOI'O 3AHATHS Ne 12
Pewenue 3a0au na HaxoxcoeHue 6epoOAMHOCIU COOLIMUA NPU U3YUEHUU U NIAHUPOGAHUU DbIHKA YCIIYE
Ha mpancnopme

Llens pabomer: 3aKpenuTh YMEHUE PELIATh 3a/1a491 Ha HAXOXKICHUE BEPOSTHOCTU COOBITHSL.
Obopyoosanue: MHCTPYKTUBHBIC KAPTOUYKH, TETPAb C JICKIHUIMU.
Xoa padoTsbl
OdopMHTD BBITIOTHEHNE MPAKTUYECKON padoThl: 1) BapuaHT; 2) meiab paboThl; 3) HOMEp, YCIOBHE 3a/1a4H U

€€ pelieHne

IlIpakmuueckue 3a0anus

Ne 3apanne
Bapuant 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 5 10 15 20 25 30

1-5. Ha CTAHIUKO C TpEMA IIYHKTaMU MECTHOH pa6OTBI HpI/I6I>IBaeT rpyiiia BaroHoB Ha OAWH U3 HHX.

BepOHTHOCTI/I TOr'0, YTO BAroHbI MPEAHA3HAYCHBI JJIsI HCKOTOPOI'0 IMYHKTa COOTBETCTBCHHO PABHBI

3. OHpeIleJII/ITI) BEPOATHOCTH TOI'O, YTO 3THU BAI'OHBI NPCAHA3HAYCHBI IJI ITYHKTA.

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

N 3 2 1 3 1

1, 24

6-10. ITaccaxxup MOXeT JoexaTh 10 CBOSH CTaHIIMM MOE3JaMH JBYX Ha3HadeHW. BeposTHOCTh Hamuuus B
Kacce OMJICTOB Ha IOE3]l MIEPBOr0 Ha3HAYCHHS paBHA 1, a HA IOE3]] BTOPOTO Ha3HAaUeHUs . OnpenenuThb
BEpPOSITHOCTH TOT'O, YTO IMACCAKUP KYIUJ OMIICT 0 HY)KHOM CTAHIIMH.

No 6 7 8 9 10
1 0,78 | 092 | 0,83 | 0,46 | 0,72
2 097 | 0,74 | 0,66 | 0,87 | 0,97

11-15. B rpaduke ABMKEHHS HA Y4acTKE MPOJIOKEHO N HHUTOK AJI TPY30BbIX Moe3noB. Ha cranuuio c
1oe3/0B B pa3paboTky. OnpeaenuTs BEpOATHOCTh MPUOBITUS ABYX MOE3/10B IO

9TOr'0 yuacCTKa HpI/I6I>IBaeT
ABYM COCCIHUM HHUTKaM.

Ne 11 12 13 14 15
N 120 130 140 150 110
80 70 50 90 70
16-20. B nosnaye u3 N BaroHoB Tpu IoOJyBaroHa ¢ yriem. KakoBa BepOsSTHOCTb, TOTO, YTO JIOKOMOTHBY,

NpUOBIBIIEMY 32 ITOJIyBarOHaMH, HE IPUIETCS IEPECTABISATh BArOHBI?

Ne

16

17

18

19

20

N

15

12

14

16

13

21-25. Ilon morpy3ky mojaaHsl Iiatdopma, MoTyBaroH W KPbIThIA BaroH. I'py30moabeMHOCTh TIaT(HOpPMBI
WCIIOJB3YETCSl C BEPOATHOCTHIO 1, IMOJyBaroHa ¢ BEPOSATHOCTBIO 5 M KPBITOTO BaroHa C BEPOSITHOCTBIO 3.

Haiitu BeposSTHOCTB TOr0, 4TO IPy30I0ABEMHOCTb BCEX TPEX BArOHOB OyJI€T UCIOJIb30BAHA IIOJHOCTBIO.
Ne 21 22 23 24 25
1 0,84 | 0,51 | 0,78 | 0,44 | 0,52
2 0,37 | 067 | 0,56 | 0,67 | 0,23
3 043 1029 | 0,12 | 0,29 | 0,59

26-30. Baronsl ¢ MpOMEXYTOYHOW CTaHIMHM YOHMPAIOT COOPHBIMH TOE3/IaMH M BBO3HBIM JIOKOMOTHBOM.
[TepBbIii COOPHBI OE3]] UX BBHIBE3ET C BEPOATHOCTBIO 1. ECITM OH MX HE BBIBE3ET, TO BBIBO3HOM JIOKOMOTHB
3a0epeT MX C BEPOATHOCTBIO 5. KakoBa BEpOSATHOCTH TOTO, YTO M IOCIIE BBIBO3HOTO JJIOKOMOTHBA BarOoHbI
OCTaJICh HA CTaHIUN?



Ne 26 27 28 29 30
1 0,72 | 087 | 0,85 | 0,56 | 0,68
2 0,64 | 0,59 | 0,73 | 0,87 | 091




METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATHS Ne 13
Ilo 3a0annomy ycnoeuio nocmpoeHnue paooe pacnpedeneHus CayuaiHoul 6e1uduHbl.
I[ens pabomur: 0TpabOTATh U 3aKPEIUTH YMEHHUE MOCTPOSHUS 3aKOHA PaCTIpeICTICHUS CITydaitHON
JTUCKPETHOHN BEJTMYUHBI.
Oobopyooeanue: VHCTPYKTUBHBIE KAPTOUKH.
Xoa padoTsbl
OdopMHTH BBHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHTt, 2) ueiab paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U
€€ pelieHne

Bapuant - Ne 33121a}me ;
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

Ilpakmuueckue 3a0anus

1-5. BeposTHOCTH TOTO, YTO CTYJACHT CMOXET B3ATh B OHOJMOTEKE HEOOXOAMMYH) KHHTY, paBHO P.
CocTaBUTh 3aKOH pacCIpeleCHHs 4Yuciia OWOJIMOTEK, KOTOPBhIE TOCETHUT CTYIEHT, €CIIH B TOpPOJAC N
OnoOINOTEK.

Ne zapanus 1 2 3 4 5
P 0,3 0,3 0,2 0,4 0,4
n 4 5 4 3 5
6-10. Cityyaitnas BennunHa X 3aJlaHa CJICAYIOIIUM PacpeIeICHUEM.
Ne Xi X1 X2 X3 X4 X5 X6 X7
3a/laHusA P; P, P; P; Py Ps Ps P;
6 Xi -2 -1 0 2 3 4 5
P; 0,15 0,2 ? 0,1 0,03 0,22 0,18
” 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 9 11
P; 0,01 0,12 0,21 ? 0,13 0,21 0,11
10 Xi 1 2 4 6 8 10
P; 0,13 0,2 0,03 0,21 ? 0,03 0,11

1. HaliTu HEU3BECTHYIO BEPOSITHOCTD.
2. IlocTpouThb MOJIMIOH paclpencIeHus BEPOSATHOCTEN.

11-15. CocTaBuTh 3aKOH pacupeIeIeHHs] YUCIIa IONAJaHui B 1I€JIb IIPU N BBICTPEIIAX, €CJIM BEPOSITHOCTD PU
OJIHOM BBICTpEIIe paBHa P.

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




METOAUYECKUE YKA3AHUS K BBIIIOJIHEHHUIO IPAKTHYECKOI'O 3AHATHS Ne 14
Haxoocoenue mamemamuuecko2o 0x#cudanus, OUCnEepcuu U cpeoHezo KeaopamHnozo OMKI0OHEHUs

OUCKDEMHOU C/IYYAlIHOU 6eUYUHDBL, 3A0AHHOI 3AKOHOM PDACHpedesleHUs

Ilens pabomer: 0TPabOTATH U 3aKPEIUTh YMEHHUS 110 HAXOXKICHUIO MATEMAaTHUYECKOTO OKUIAHUS U
JUCIIEPCUH CIIy4aiiHOM BEJIMYMHBI 110 33JaHHOMY 3aKOHY €€ pacIpeieeHuUs.
Oobopyoosanue: UHCTPYKTUBHBIE KAPTOUKHU.

€€ pelieHue

Ilpakmuueckue 3a0anus
1-5. TuckpeTrHas ciaydaliHas BEJIMUMHA X MOKET IPUHUMATh TOJIBKO JIBa 3HAUEHUS X, U X, . FI3BeCTHBI

Xoa pa6oTsl
OdopMuUTh BBITIOJIIHEHUE MTPAKTUYECKOW paboThl: 1) BapuaHTt, 2) 1esb paboThl, 3) HOMEp, YCIOBUE 3a7aud U

Bapnant 3 Ne 3a;1a}me .
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

BCPOATHOCTb p; WIHK p, BO3MOKHOI'O 3HAYCHUA Xx; UWIH X, , MATCMAaTHUICCKOC OXKUIAaHUC M(x) Haiitu 3akoH

pacrpeeneHus To Ciiyd4alHOW BEJTMYUHBI.

Ne 3apanus X X, Py P M (x)
1 4 0,1 39
2 5 0,3 3,7
3 4.3 0,5 3,5
4 3.8 0,7 33
5 2,7 0,9 3,1

6-10. HI/ICerTHaﬁ cnyqaﬁHa;I BCJIIMYMHA pacHpeciyiCHa IO 3aKOHY. Haiitn maremaTuueckoe OXHUOaHHC,
AUCTICPCUIO U CPCAHECC KBAAPATHYHOC OTKIIOHCHHUC.

Ne X; X X X3 Xy Xs X6
3aaHuA D )2 )2 D3 Dy Ds Ps
. 2 3 4 1 7 3

6 7, 0,1 0.1 05 | 005 | 005 | 02
% 1 0 > 4 % 3

7 », 03 0.1 0.15 0.2 0.05 02
% 1 > 0 6 4 3

8 » 02 | 012 | 018 | 01 0,1 0.3
. 3 4 5 6 7 9

? 5, 0.1 0.1 05 | 005 | 02 | 005
% 2 1 3 7 3 10
0, 0.3 00 | 015 | 02 | 005 | 02

3AJAYA 3.

11-15. Jlanb! 1Be He3aBUCHMBbIE IUCKPETHBIC CiIydaiiHble BenuuuHbl X u Y. HaliTn MaremaTuueckoe
O’KHJIaHUE, JUCTIEPCHUIO U CPEJIHE KBAIPATHUHOE OTKIOHEHHE JIJISl CIIy4ailHOM Benmnuunbl Z = 3X — 2V .

11.

12.

-6

8

9

10

X
P

0,1

0,1

0,6

0,2

Y

-8

2

P

0,4

0,6




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.




METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO IPAKTHYECKOI'O 3AHATHS Ne 15
Pewenue 3a0au Ha HAxoicoeHUE MAMEMAMUYECKO20 OHCUOAHUA U OUCREPCUU NPU OUEeHKe
Ihpexkmuenocmu 3axazoe u oocayscueanus nompedumeneil yciaye U npu OYeHKe CUCHeM HAdeHCHOCmU,
Oe3onacnocmu u Kayecmaea ycity2 Ha Heeae3Ho00POHCHOM mPancnopme

Iens pabomer: 0TpabOTATh U 3aKPETUTH YMEHUS 110 HAX0XKIEHUIO MATEMAaTHYECKOTO OKUIaHUS 1
JUCTIEPCUU CITy4alHOM BETWYMHBI IO 3a/IaHHOMY 3aKOHY €€ paclpeeNeHusl.
Oobopyooeanue: UHCTPYKTUBHBIE KAPTOUYKHU, TETPAJIb C JICKIIUSIMHU.

Xoa padoTsbl
OdopMHTD BBITIOTHEHNE MPAKTUYECKON padoThl: 1) BapuaHT; 2) neiab paboThl; 3) HOMEP, YCIOBHE 33/1a4H U
€€ pelieHne

Bapuant - Ne 3agalme .
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

Ilpakmuueckue 3a0anusn

1-5. Ha cranumuu 3arpyxaercs BaroHoB. BeposITHOCTh MOJHOTO HCIOJBb30BaHHS TPY30MOIbEMHOCTH
KaX10T0 U3 HUX paBHa . COCTaBHTbH 3aKOH PACHpPEICIICHHUS BEPOATHOCTEH YKCiIa MOTHOIPY3HBIX BaroHOB,
OTIIPABJCHHBIX CO CTaHIWMH. HalTh mMaremMaTHYecKoe OXKHJaHUE, AMCIECPCHUI0 M CPEIHEEe KBaIpaTHUHOE
OTKJIOHEHHE YHCJIa TIOJHOTPY3HBIX BAarOHOB, OTIPABICHHBIX CO CTAHIUH. BEpOSATHOCTH OMPEACIATH IO
dbopmyite beprym.

(@opmyna bepuynnu. BeposTHOCTB TOTO, UTO COOBITHE  HACTYIUT POBHO pa3 B OIBITAaX OIMPENEIeTCs 0

dopmyne ()= - - T ,rHe — BEPOSATHOCTH COOBITHS ,a — BEPOSTHOCTH COOBITHS MPOTHBOIOIOKHOTO
)
Ne 3apanus 1 2 3 4 5
4 3 5 6 7
0,6 0,8 0,2 0,3 0,5

6 — 10. Ha cranmuu HaxomATcss  TPY30BBIX BarOHOB, U3 KOTOPBHIX  BaroHOB HeAOTrpykeHbl. Ciy4aiiHbIM 00pa3oM
BbIOMparoTcst  BaroHoB. COCTaBUTH 3aKOH paclpeleseHUs CIy4aiHOH BEeNMYMHBI YHMCIa HEAOTPYKEHHBIX BarOHOB
cpeau BeIOpaHHBIX. HaliTu uncioBble XapaKTEpUCTUKU 3TOTO PACHpEAEIICHUsI.

Ne zaganus 6 7 8 9 10
N 12 13 14 15 11

8 7 5 9 7

3 4 3 4 3




METOANYECKHUE YKA3AHUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 16
Buviuucnenue unmezpanos no ghopmynam npamoyzonapvHukos, mpaneyuii u popmyne Cumncona. Oyenka

nozpeutnocmu

I]eny padomet: BeIpabOTATh HABBIKK NPUOJIMKEHHOTO BBIYMCICHUS ONPEIEIEHHOIO HHTErpajia ¢ HOMOILBIO
dbopMyn TpPSMOYrOJIBHHUKOB, Tpameuuii W Qopmynsl CHMIICOHA, HAYYHTh CpPAaBHUBATh pE3YJIbTaThl H
BBIUUCIIATH MOIPEIIHOCTH.
Oobopyoosanue: VHCTPYKTUBHBIE KAPTOUKH, TETPA/b C JIEKLUSIMHU.

Xoa padoTsbl

OdopMHTD BBHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHTt, 2) ueiab paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U

€€ pelieHne

IlIpakmuueckue 3a0anusn
BbrucnuTh HHTETpall ¢ MOMOIIBEI0 (POPMYIT TPEYTOIBHUKOB, GOPMYIIBI Tpanernuu u ¢opmyiibl CHMIICOHA
npu n=10 U n=20 c ToyHocThiO A0 0, 001. Onpenenuts NOrpeIHOCTh BEIYMCICHUN 110 TpaBuity PyHre.

1.

8

x> +8dx

2.

12

x> +9dx

3.

7

x> +27 dx

4.

10

x> +5dx

5.

9
x> +2dx




METOANYECKHUE YKA3AHUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 17
Pewenue 3a0au na naxoicoenue no madauyHo 3a0annou yukyuu (npu n =2 ), hynkyuu, 3a0anHol
ananumuuecku

Ilens pabomer: HaydIUTHCS TPUMEHATH METO/IBI MPUOIMKEHHOTO AU PEpEeHINPOBAHUS.
Oobopyooeanue: UHCTPYKTUBHBIE KAPTOUYKHU, TETPAJIb C JICKIIUSIMHU.
Xoa padoTsbl
OdopMHTH BBHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHTt, 2) ueib paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U
€€ pelieHne

Ilpakmuueckue 3a0anus
1-5. CocraBuTh TabnMIly KOHEYHBIX pa3HOCTEH (YHKIHMA, 3aJaHHBIX AHAIUTUYECKH, OT HAYaIBHOTO
3HAQ4YEHMUsS ( 0 KOHEYHOr0 7, IPHHSB LIar PaBHBIM

Ne 3apaHus ¢ynkyua
1 =3-2+6 -8 0 1
2 =53%3-8 +4 0 2
3 = 4—22+1O 0 0,2
4 =23-8 +20 0,5 0,5
5 = 4-2241 0 0,5

6-10. BerarcnuTh 3HaUCHUS TIEPBOW W BTOPOM MPOU3BOAHON (YHKIHMU B TOYKE o, METOJOM YHCICHHOTO
muddepernrpoBanusi. BelUKCIeHNs BECTH C YETBHIPbMS 3HAKaMH T1OCJIE 3aISITOM:

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 18 |9

y [-2 | 15|58 |139]270]463 | 730 | 1083 | 1534

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

y | -1,5]16 |70,5]180 | 362,5| 636 | 1018,5 | 1528 | 2182,5
x |1 2 |3 4 |5 6 7 8 9

v |55 |18140,5|76|127,5] 198 | 290,5 | 408 | 553,5

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

y |7 24 163 | 136|255 4321679 | 1008 | 1431




METOIANYECKHUE YKA3AHUS K BBIITIOJTHEHUIO TIPAKTUYECKOI'O 3AHATHUSA Ne 18
Hccneoosanue ceoiicme pynkyuu ona onpeoenenus 3hgekmusnocmu niaHupoCaHUA MexHU4ecKozo
WYUKA IKCRTLYyamayuu 371eKmpoCHA0IHCEHUSA HA HCENe3H000POHCHOM MPAHCHOpme.

Ilens pabomel: HayYUTHCS TPUMEHATH METO/IBI MPUOIMKEHHOTO AU PEpEeHINPOBAHUS.
Oobopyoosanue: VHCTPYKTUBHBIE KAPTOUKH, TETPAJb C JIEKLIUIMHU.
Xoa padoTsbl
OdopMHTH BBHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHTt, 2) ueiab paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U
€€ pelieHne

Ilpakmuueckue 3a0anus
1-5. HaiiTu 3HaueHus IEPBO M BTOPOW MPOM3BOAHBIX (DYHKIIMH, 3aJaHHON TabIM9HO, B TOUKax X = a + bn:

1 X=24+0,05n X 2,4 2,6 2,8 3,0 3,2
n=1 y(X) 3,526 3,782 3,945 4,043 4,104
2 X =45 -—0,06n X 3,6 3,8 4,0 4,2 4,4
n=>5 y(X) 4,222 4,331 4,507 4,775 5,159
3 x=16+0,08n X 1,5 2,0 2,5 3,0 3,5
n=2 y(X) 10,517 10,193 9.807 8,387 8,637
4 X =24+ 0,05n X 2,4 2,& 2,8 3,0 3,2
n=3 y(x) 3,526 3,782 3,945 4,043 4104
5 X=45-—0,06n X 3,6 3,8 4,0 4,2 4,4
n=>7 y(X) 1,222 1,331 4,507 4,775 5,159
6-10. IToctpouts Tabmuity pasaocreii byukuuu Y = f(X), 3amanHoi TabinaHO:
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
10 X 1 2 3 4 5 6 7
y -3 -6 -3 12 45 102 189




METOANYECKHUE YKA3AHUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 19
Onpedenenue Koauvecmaea 31eKmMpoOIHEPLUN, 3AMPAYEHHOI HA MA2Y NOE3006 8 3A6UCUMOCIU O NIIAHA
U npouna nymu ¢ ucnoavzosanuem memooa Jijiepa, peuieHue 00bIKHOBEHHbIX U hepeHyuaIbHbIX
YPaeHeHul.

Ilenv pabomer: HopMHUpPOBAHHE MPAKTUYCCKHX HABBIKOB PEIICHUS OOBIKHOBEHHBIX UM (epeHIIMATLHBIX

ypaBHEHUI MeTO0M Dilnepa.
Oobopyooeanue: UHCTPYKTUBHBIE KAPTOUYKHU, TETPAJIb C JICKIIUSIMHU.
Xoa padoTsbl
OdopMHTD BBHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHTt, 2) ueiab paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U
€€ pelieHne

Ilpakxmuueckue 3a0anusn
Hcnonp3yss metox Diijepa ¢ yTOYHEHHEM, COCTaBUTh TaOJHIy NPUOIMIKEHHBIX 3HAYCHWH HMHTErpasa

i QepeHInanbHOTO ypaBHeHUsT y = f (x, y) , YIOBJIETBOPSIOLIEIO0 HAYAJIBHBIM YCIOBUSAM y(xo)z )Y, Ha

OTpE3KE [a;b] c maroMm 4 =0,1. Bce BBIUMCIEHUS BECTU C YETHIPbMS JIECITUYHBIMU 3HAKaAMHU.

sapuanm | y = f(x,y) y(xo): Y, [a:b]
1 J =xtcos % y(18)=2.6 | [18:2.8]
2 y =Xx+cos % y(1a6): 456 [1,6, 2,6]
3 y =x+cos ﬁ ¥(0,6)=038 | [0,6:1,6]

NG

5 y :X+COSl y(1>7):5:3 [1,7,2,7]
T

Kontpomupyemsie komnerenuu: OK 01, OK 02, T1K 1.2, 1K 2.2, TIK 2.3, TIK 3.1, [IK 3.2

Kpurepun ouneHKku nNpakTH4YeCKUX 3aHATHI:

PesynbraToM paboTHl MO KaXIOMy HpPAaKTUYECKOMY 3aHATHIO SIBISETCS OQOpMIICHHUE
orueta M ero 3ammTa. OLEHKY 3a MPAaKTUYECKOE 3aHSATUE MPEroAaBaTelb BHICTABIAET IOCIE
3alIUTHI OTYETA.

[TpakTHyeckue 3aHATHsI OLIECHUBAIOTCS MO MATUOAIUILHOMN IIKaJIe:

«5» 0aJ1710B BBICTABJIsIETCS 00y4YaIOLIEMYCSl, €CIIU:

— paboTa BBINIOJHEHA MOJHOCTHIO W MPABHIIBHO; pabdoTa BBHIMOJIHEHA CaMOCTOSTENIbHO;
paboTa ciaHa ¢ COOJIOJICHUEM BCEX CPOKOB; COOIOACHBI BCe IMpaBmiia O(OPMIICHUS OTYETa,;
CZIeNIaHbl ITPABUJIbHBIC BHIBOBI;

— BO BpeMs 3amUThl OOyYalOMIMKCSA TMPaBHJIBHO TOHUMAET CYIIHOCTH BOIIPOCA, JaeT
TOYHOE OIpE/eTICHNEe U HCTOJIKOBAHUE OCHOBHBIX IMOHSTHI, CTPOUT OTBET MO COOCTBEHHOMY
IUTaHy, COTIPOBOXKIAET OTBET MPUMEPAMH, YMEET MPUMEHUTH 3HAHHS B HOBOW CHUTYAIlUH, MOXKET
YCTaHOBUTH CBSI3b MEXKIY M3Yy4aeMbIM U paHee M3YyYEHHBIM MaTepUaIOM M3 Kypca, a Takke C
MaTepraIoM, YCBOSHHBIM MTPH U3YUCHUH JPYTHX JUCIUILINH;

«4» 0aJju1a BBICTABJIACTCH 00y4aIOLIEMYCSl, €CJIM:

— paboTa BBITIOJIHEHA MMPABUIIBHO C YYETOM 2-3 HECYNISCTBEHHBIX OIMMOOK HMCIIPABJICHHBIX
CaMOCTOSITENILHO TI0 TPeOOBaHUIO MpernoaaBarens; padoTa ciana B Cpok (1100 ¢ omo3iaHueM Ha
JIBa-TPH 3aHATHS), €CTh HEKOTOPHIE HETOUETH B 0hOPMIICHUN OTYETA;



— BO BpeMs 3alUThl OOy4yaroIIMHCSA MPaBHIBHO IOHUMAET CYIIHOCTb BOIIPOCA, JaeT
TOYHOE OIpE/ICJICHUE U MCTOJIKOBAHWE OCHOBHBIX IOHATHM, HO OTBET JaH 0e3 MCII0JIb30BaHMS
COOCTBEHHOTO IIJIaHA, HOBBIX NPUMEpPOB, 0e3 MpHUMEHEHHWs 3HaHWK B HOBOHM cuTyanuu, 0e3
UCIOJIb30BAaHUS CBsI3eH C paHee M3YYEHHBIM MaTepualoM U MaTepHajioM, YCBOEHHBIM IIpH
W3YYEHUHU JPYTUX TUCLUIUINH;

«3» 0aJu1a BBICTABJIACTCH 00y4aK0OLIEMYCSl, €CJIM:

— pa0oTa BBINOJHEHA MPAaBWIBHO HE MEHEE 4YEM Ha IIOJIOBUHY MWJIM JOIYIlIEHa
CyllecTBEHHas OIIMOKa, HO 00ydaroluiics BiajeeT 00s3aTe/IbHBIMU 3HAHUSAMHU U YMEHHUSIMU 11O
poBepsieMol TeMe; 00yJaromuicsi MHOTOKPAaTHO oOpamaercs 3a MOMOIIBIO IMPETo1aBaTels;
paboTta caaHa ¢ omo3JaHueM OoJiee TpexX 3aHATUM; B 0OPMIIEHUHM OTYETa €CTh OTKJIOHEHHS U
HECOOTBETCTBHSI ITPEIBSBISIEMBIM TPEOOBAHUSIM;

— BO BpeMsI 3alllUThl 00y4aroInics MPaBUIIbHO TOHUMAET CYIIHOCTh BOIPOCa, HO B OTBETE
UMEIOTCS OT/eNIbHBIE TIPOOEITbI B YCBOSHUH BOTIPOCOB KypCa;

«2» 0aJu1a BBICTABJISACTCH 00y4aKOLIEMYCSl, €CJIM:

— BBITNOJHEHO MEHBIIIE TMOJIOBUHBI MPEJIOKEHHBIX 3a/JlaHHi, JOMyIIeHbl 1Be (1 Ooiiee)
CYLIECTBEHHbIE OIIMOKM B XoJe paboThl, IOKa3aBLIME, YTO OOydarolluiics He BiajeeT
00s3aTeIbHBIMA 3HAaHUSIMH M YMEHHSMHU IO JAaHHOH TeMe B IOJIHOM OOBeMe, 0Oydarouuiics
BBINOJIHSAET paboTy C MOMOUIbIO NpernoaaBaresns; padoTa claHa C HapyIIEHHEM BCEX CPOKOB;
MMEETCsl MHOTO HapYIICHUH TpaBu 0hOpMIICHHUS.

B nanHOM citydae oOyuaromuiicsi He JOIMYyCKaeTcs K 3aumre oTdyera. Pabora qomkHa ObITh
UCIIPABJIEHA C YUETOM HEJIOCTATKOB.

— MpU 3alMTe OT4YeTa O0yJaroIuiicss He MOXKET OTBETUTh HU Ha OJMH U3 MOCTABJIEHHBIX
BOIIPOCOB.

B nanHoM ciydae oOyuarouuiics OyaeT AOMyIIEH K NOBTOPHOM 3alllUTe OTYETa TOJIBKO
1ocJie JINKBUAALNUY IPOOesIoB B 3HaHUU Y4eOHOT0 MaTepuala 1o TeMe IPaKTHUECKOIr0 3aHATHS.



TeMbl co0001IeHUH (I0KIAA0B) MPUKJIATHOIO XapaKTepa

1. Uctopusa cTaHOBIEHUS TEOPUHU UCCIENOBAHNS ONEPALMM KaK HAYKHU.

2. Teopus pacniucaHusl.

3. MeTtoapl IuIaHUPOBAHUS.

4. IlpumeHeHne  TEOPUM  HCCIENOBAaHUSA  ONEpaUMid  NOPU  PELICHHUH
npo¢ecCHOHANBHBIX 3a7a4 B 00slacTu (OPMUPOBAHUS TEXHOJOTHYECKOrO IHKIIA
JKCIUTyaTalluM MallMH M oOOpyJoBaHUs Ha TpaHcnopTe (yIpaBieHHE
UHQPACTPYKTYpamMH Ha KeEJIE3HOJOPOKHOM TPAHCIIOPTE).

5. CtpyKTypa 1 B3aUMOJEHCTBUE PA3IUYHBIX BUJ0B TPAHCIIOPTA.

6. IlpumeHeHHe cCHCTEM OLIEHKM HaJeXHOCTH U Oe30macHocTd padboT Ha
YKEJIE3HOLOPOKHOM TPAHCIIOPTE.

Konrpomupyemsie komnerennuu OK 01, OK 02, TIK 1.2, [IK 2.2, [IK 2.3, [IK 3.1,
[IK 3.2

Kpurepuu oueHkH coo0eHni (10KIA10B):

1. YeTKOCTh MOCTAaHOBKH I1eJH (max 3 6ajuia):

1.1. HEeT NEenwy;

1.2. nenp HeyeTKas,

1.3. 11enp yeTko 0003HaveHa.

2. KauectBo noxitaga (max 5 6awioB):

2.1. TOKIaJ YUK 3a4UTHIBACT;

2.2. TOKJa YUK pacCKa3bIBaeT, HO HE OOBSICHSIET CYTh paOOTHI;
2.3. 4ETKO BBICTPOEH AOKJIA/T;

2.4. noKnaja COMpOBOXKIAETCS WILTIOCTPATUBHBIM MaTEPUAIIOM;
2.5. NOKJaJ MPOU3BOJAUT BBIIAIOIIECECS BICYATICHUE.

3. UeTKOoCTh BBIBOIOB, 0000IIaronux goknaa (max 3 6amia):
3.1. BBIBOABI UMEIOTCS, HO OHM HE JJOKa3aHhbI;

3.2. BBIBOJIbI HE YETKHUC;

3.3. BBIBOJIbI IIOJIHOCTBIO XapaKTEpU3YyIOT paboTy.

4. KayecTBO OTBETOB Ha BOIPOCH! (max 3 Oasa):

4.1. TOKIag4MK HE MOXKET YETKO OTBETUTh HAa BOIIPOCHI;

4.2. He MOXET OTBETUTh Ha OOJIBIITUHCTBO BOTIPOCOB;

4.3. oTBeUaeT Ha OOJIBIITMHCTBO BOIPOCOB.

5. YMeHue nepkarbces nepes aynuropueit (max 3 6aua)

OIIEHKA:
«5»-17- 14 6annos,

«4» - 13-9 6ayos,
«3» — 8-5 Gamos,
«2» — MeHee 5 06aJIoB



PYBEXKHBIN KOHTPO.Ib

TECT Nel

no teme 1.1. /IudpepeHuuaibHoe 1 HHTErpajibHOE UCUHMCICHUE
JlanHast paboTta MOXET OBITh KCIIOJNIb30BaHA HA JTale MOBTOPEHUS M KOHTPOIIA
3HaHui. PazpaboTano 2 BapuaHTa 3a1anuii. Bce BapuaHThl pabOTHI paBHOLICHHBI.
Pabota paccuntana Ha 20 MUHYT.

KonTtpomupyemsbie komnerenuu: OK 01, OK 02, I1K 3.1, I1IK 3.2
Kpurepuu ouenku:

«5» - IPaBUJILHO BBINOJIHEHO 9 — 10 3agaHuif;
«4» - IPaBUJILHO BBITIOJIHEHO 7 — 8 3aJJaHMIA;
«3» - IPaBUJIBHO BBIIIOJHEHO 5 — 6 3a1aHN;
«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 5 3a/IaHUMN.

BapuanTt 1

Hncmpykyus no evlnonneHuro 3a0anuii: 8vibepume 00Hy OYK8Y, COOMEEMCmaEY U0

npasujlibHoOMYy eapuannity onmeema u sanuuiunie ee 6 OnanK omeemos.
1. YKaxkuTe NpOMEeXYyTOK, Ha KOTOPOM (pyHKIHUS

=5 2—4 — 7 TonbKO BO3PACTACT.

A B C D
(=L +oo) (L,12) (-6;0) [0;+c)
2. YKaxuTe MPOMEKYTOK, Ha KOTOPOM (YHKIHS = % 8 —g 2+8 — 3 yb6riBaer.
A B C D
(—e31] 18] [1;42) [0;8]
3. Ha pucynke nzobpaxen rpaguk pyukiuun = (). CKOJIBKO TOYEK MUHUMYMa UMeET PyHKIHs?
| HEEEEE A B C D
- . 1
Si[:"-'ﬁi,f,.f-'ii\t- 4 5 2 1
> y_:f(x)\
1
4. Haiinure Touky MakcumyMa Qyskmmn = =—3 2+ 12 —5,
A B C D
—4 ) 4 2
5. CKOJIbKO KPHTHYCCKHX TO4YeK nMeeT byHkmmst =2 S+ 2—2 +59
A B C D
2 1 4 3
6. Ha pucynke nsoopaxken rpadpuk pynkuuun = ‘(). Haiigure Touky Makcumyma pyakmun - = ().
v A B C D
P
7,
! \
11 N I« 1 3 2 -2
4
N _ 2% 32 11
7. Haiimute TOuKy MUHIMYMa QYHKIIAA =~ = - 5 2 +1 o
A B C D
-2 -0,5 0,5 2

8. Touka sBJAETCA TOYKOM nmeperuba ganHoi kpupoit = (), ecnu.




A B C D E
()=0 ()=0 ()<0 ()=0 ()>0
9. K rpaduxy dyukuuu () = 2+ +1 BTouke c abermccoit = 1 mpoBeseHa KacatenbHas. Haiiure
abcIrcey TOYKU MepeceveHust KacareabHoli ¢ ocbio OX.
A B C D
1 1 1
0 _z _z -
2 3 2
10. Ha pucynke uzo0paxkeH rpaduk npoussoanoit pyukuuun = ‘( ), 3agannoil Ha npomexytke (—6; 7).
Onpenenure KOJIMUECTBO TOYeK MUHIMYMa pyHkumn = ()
' A B C D
5 3 2 4
Bapuant 2

Hucmpyxkyus no evinonnenuio sadanuii: evibepume oOHy OYK8Y, COOMEEMCcmayouyio
NPAasUIbHOMY 6apUAHMY OMeema u 3anuume ee 8 O1AHK OMEEeno8.

1. YkaxuTe mpoMeXyTOK, Ha KOTOPOM (PYHKIIHS

=5 2—4 — 7 1onbKO yObIBACT.

A B C D
(=L +oo) (L12) (—6;0] [ 0;+o0)
2. VKaxXuTe MPOMEXKYTOK, Ha KOTOPOM QYHKIUS = % s —% 2+8 — 3 Bo3pacraer.
A B C D
(—e;1] [1;8] [1;+e0) [-8;~1]
3. Ha pucynke uzobopaxen rpapuk Gpyakimuu = (). CKOIBKO TOYEK MUHUMYMa UMEET QYHKIHs?
,,_f(x)fZGY A B C D
\ | ; | *
&\;@, A EIN T H 196 5 3 2 1
‘ W Ly (]
Bl SEN RSN
4. Haiiure Touky Makcumyma Gynkmmn = =3 2+18 — 0.
A B C D
-3 -2 3 2
5. CKONBKO KPUTHUECKUX TOUEK UMeeT (pyHKITHs = +=?
A B C D
2 | 4 3
6. Ha pucynke n3o0paxen rpadpuk Gpynakumn = ‘(). Haiigure Touky muanmyma pyuakmmn - = ().
v A B C D
|~
/,
! \
ol | M 1 3 -4 ]
4
" _ 23 32 11
7. Halinure TouKy MakcuMyma QYHKIUH = ERC N 2 +1 o
A B C D
-2 -0,5 0,5 2

8. Eciiit ipu mepexo/ie 4epe3 TOUKy o BTopas mpousBoaHass () MEHsET 3HaK, TO TOYKa ( Has3bIBA€TCS:




A B C D
TOYKOW MUHUMYMa TOYKOW MaKCUMyMa TOYKOM mepernda TOYKOW IKCTpEMyMa
9. K rpadmky pynkumn () = 3+ +1 BTouke ¢ abcupccoii = 1 MpoBeneHA KacaTeIbHas.
Haiigure abcumccy Toukn rpaduka KacaTellbHOW, OpAMHATA KOTOPOil paBHa 31.
A B C D
7 9 10 8
10. Ha pucynke uzobpaxker rpaduk npousBoanoi Gpyukuuun = (), 3aJaHHOI Ha TPOMEIKYTKE
(—5; 8). Onperenure KOAMIECTBO TOYEK MakcuMyma Gyakimmn = ()
L ML i LA A B C D
ENNERERE
3 4 5 9
KJIIOY:
Bapuanr | 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

o teme 1.3. Paabl
JlanHast paboTta MOKET OBITh HCIOJB30BaHA HA JTare MOBTOPEHUS M KOHTPOJIS
3HaHuil. Pazpaborano 2 BapuaHTa 3ajanuii. Bce BapuaHThl pabOThI paBHOIICHHBI.
Pabota paccuurtana Ha 15 MUHYT.

Konrpomupyemsie komnerenuun OK 01, OK 02, I1K 1.2, T1IK 2.2, 11K 2.3, IIK 3.1,
[IK 3.2

Kpurepuu ouenku:

«5» - IPAaBUJILHO BBITIOJIHEHO 6 3a/1aHUM;
«4» - IPpaBUJILHO BBITIOJIHEHO 5 3a/1aHUM;
«3» - NPaBUJILHO BBIMOJIHEHO 3-4 3a/1aHUi;

«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 3 3a/IaHUMN.
Bapuanr 1
Hncempyryus no gvinoanenuto 3a0anuii. gloepume 00Hy OYK8Y, COOMEEMCmaEyULyo
npasujlibHoOMy eapuannity omeema u 3anuwiunie ee 6 6]ZCZHK omeemoes.

o 1
1. Kakast U3 nepeuncieHHbIX HIKe Gopmyl sBisercs: popMyioit  — 70 unena psga: —1 — 5T
11
4§
A b B r
_ 1 (D (D (D !
21 =5 =5 =T

1,11 1
2. Yka3aTb yeMy paBHa CyMMa pszia > + 2 + 3 + + > +

B r

©| |
YIS,

1 2




3. Ecu npy MCCeoBaHUM Psfia HAa CXOAMMOCTh IO Hpu3HAKy JlamamGepa yCTaHOBIEHO, 4TO
lim — = 2, o 310 03HauaeT, YTO:

A b B r

PSII MOXKET, KaK CXOAUTBCS, TAK K

pAI CXOAUTCS psa pacxoauTcs S ——

BOMIPOC O CXOAMMOCTH OCTACTCSA OTKPBITHIM

4. Ilycte naH yucnoBoit psx 1+ ,+ + + C TOJOKUTEIbHBIMU wieHamu. Eciu
OTHOIIIEHHE —— UMeeT KOHEUHBIH npefen, To ecTh lim—=2 = unpu < 1 — psax cxoaurcs, a
- 00
npu > 1 —psn, To 3TO €cTh IPU3HAK CXOAMMOCTH:
A b B r
Hanambepa Komn CpaBHEHHUS HEOOXO MBI

5. Yka3arp yeMy paBHa yacTu4yHasi cyMmmMa 4 psgal —2+4 —8+

A B B r
> 5 _> 5
8 8

6. Kakoe n3 MNCPCUUCIICHHBIX HHKC yTBep)KI[eHI/Iﬁ ABJISICTCS BEPHBIM

N . 1
0000IIeHHBIN TAPMOHHYECKUH PsiL —cxomutca mpu <1

[e]
=1

N - 1
00001IEHHBI TAPMOHUYECKUHN PSJT °°:1— pacxoautcs mpu > 1

N N o 1
0000IIICHHBIN TAPMOHUYECKHH PSIJT —,— CXOIHUTCS pH = 1

M| | g

N . o 1
00OOLICHHBIM FADMOHUYECKUH psi  _, — pacxoautcs mpy <1

Bapuanr 2
Hncempyxyus no evinoanenuto 3a0anuii. gvloepume 00Hy OYK8Y, COOMEEMCmaEyULyo
NPAUILHOMY 8APUAHMY OMEema U 3anuuiume ee 8 OJIAHK OMBEmos.
Bapuanm Ne2

1. Kakast u3 nepeuncieHHbIx HIbke GopMmydn sBisercss GopMyiaod — FO0 wieHa psipa: —1 — 2 —
4—8—
A b B r
:(—1) .2_1 =2 =2 :(—1).2_1

1,1, 1 1
2. Ykazarb yeMy paBHa CyMMa psijia 3 +4+=+ + T +

9 27
A 3 B r
1 1 | 2
9 2

3. ECJ'II/I HpI/I HCCIICOOBAHUN p;ma Ha CXOOAUMOCTH IIO HpI/I3HaKy I[anaMGepa YCTaHOBHeHO, qTO
lim —%
— 00

= 0, T0 9TO 03HAYAET, YTO:

A b B r

PSLA MOXKET, KaKk CXOJUThCS, TaK U
PacXoIUThCs

pAd CXoOouTCA pAn pacxoguTcs BOIIPOC O CXOAUMOCTH OCTAETCs OTKPBITBIM

. +1
5. VKasath 4eMy paBeH IAThIf wieH psga -, (—1) —:

A b B r
5 5 6 6
6 6 5 5




+ +

C IOJIOKUTEIILHBIMA YeHaMH. Eciim nmeeT
Z0 , TO CXOOUMOCTDb pPsga MOXHO OIPCACIUTL IIO

4. IlycTp naH yucioBOM pag 1+ o+
MECTO KOHEYHBIM Ipeae, To ecTh lim

- 00

IPU3HAKY:

A b B r

Hanambepa Komn HEOOXO MBI CpaBHEHHS

6. Kakoe 13 nepeynciieHHbIX HUKE YTBEPKACHUH SBJISIETCS. BEPHBIM :

A | 0000IIEeHHBIN TAPMOHUYECKHH PSIIT :1i cxogurcs mpu > 1
b 0000IIeHHBIN TAPMOHHYECKUH PsiL °°:1i pacxomutcs ipu > 1
B | 06001meHHbII rapMOHUYECKHHA PSIIT °°=1i cxomurcsimpu =1
r 00001IICHHBIN TAPMOHUYECKHH PSIJT °°=1i pacxomutcsa mpu < 1
KJIIOY:
Bapuanr | 1 2 3 4 5 6
1 A B b A b r
2 r b A B r A
TECT Ne3

o teme 2.2. OcHoBbI TEOpUHU rpagos
JlanHast pabota MOKET OBITh MCIOJB30BaHA HA JTare MOBTOPEHUS M KOHTPOJIS
3HaHuil. Pazpaborano 2 BapuaHTa 3aianuii. Bce BapuaHThl pabOThI paBHOIICHHBI.
Pabota paccuurtana Ha 15 MUHYT.
KonTtpomupyemsbie komnetenunun OK 01, OK 02, T1K 1.2, T1K 2.2, TIK 2.3, TIK 3.1,

[IK 3.2

Kpurtepuu ouenkmu:

«5» - MpaBUWJIBLHO BBINOJHEHO 9 — 10 3amanui;
«4» - IPaBUIIBLHO BBIIIOJIHEHO 7 — 8 3aaHUN;
«3» - IPaBUJIBHO BBIIIOJIHEHO 5 — 6 3a1aHU;
«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 5 3a/IaHUMN.
BapuanTt 1

Hncmpykyus no 8vlnonneHuro 3a0anuii: 8vibepume 00Hy OYK8Y, COOMEEMCMEY U0
NPABUILHOMY 8APUAHNY OMEEeMa U 3anuuiume ee 8 OIAHK OMEEmos.

1. Ha pucynke m300pakeH:

P 7] A B C D
L7 | momubIi rpad HETOTHBIH rpag Tuna HYJIEBOM
5 rpad «IIepPEeBO»
B
2. Ilonuelii rpad uMeeT 7 BepIIKH, TO KOJIHYECTBO pedbep OyaeT paBHO:
A B C D
14 7 21 42
3. Kakue u3 yka3zaHHBIX B rpad)e Ha pUCYHKE MapIIPYTOB SIBJISIOTCS TyTeM?
| 5 A B C D




| | ABI' | ABIBA | ABIJAB | ABBAJ |
4. KaKI/Ie nu3 yKEBaHHI)IX IIHUKJIOB SABJIAKOTCSA HpOCTI)IMI/I?
B A B C D
A
ABTA ABBTBA BEAI'B JIBATBJ]
D
;

5. XpomaTtudeckoe unuciio rpada Ha pUCYHKE PaBHO:
A B C D
2 6 4 3

6. Ckonbko pebep HyKHO MPOBECTH YTOOBI TOCTPOUTH rpad, n300paKeHHBII Ha pUCYHKE 10

OJIHOro?
B A B C D
A
2 4 3 6
D
-

7. Ins Toro, yToObI rpad 00J1a1a1 MISPOBBIM IIMKJIOM, HEOOXOAUMO M IOCTATOYHO, YTOOBI:

A

B

C

D

CTETICHH BCEX BEPILUH
OBLIIM HEYETHBIMU

CTEIIEHU POBHO ABYX
BEPIIMH ObUIM YETHBIMU

CTETICHU BCEX BEPILIUH
ObLIN YETHBIMA

CTETeHU POBHO JBYX
BEpIIVH ObLTH

HCUYCTHBIMU
8. KonnuecTBo pebep MHIMACHTHBIX BEPUIMHE o ...
A B C D
2 1 3 4

9. Mcnonb3yst pUCyHOK MpPEIbIIYIIEH 3a1a4H, YKOKUTE CKOJIBKO CYIIECTBYET ITyTEl U3 BEPIIUHBI

B BEPIIUHY
B A B C D
A
B
4 5 2 3
D
-
10. Kak Ha3pIBaeTcs rpada n300pakeHHBIN Ha PUCYHKE?
. A B C D
A
. HE rpad Tumna .
TIOJTHBIT . OpPUCHTUPOBAHHBIN
OPUEHTUPOBAHHBINA |  «JIEPEBO»




Bapuanr 2

HUncempyxyus no evinoanenuto 3a0anuii. gloepume 00Hy OYK8Y, COOMEEMCmayuiyo
NPAsUILHOMY 8APUAHMY OMEema U 3anuwiume ee 8 O1AHK OMEemos

1. Ha pucynke u300pakeH:

A B C D
TTOJTHBIN HEMOJIHbIN rpad Tuna N
HYJIEBOM
rpad rpad «I1epeEBO»
2. Ionublii rpad uMeeT 9 BepliKH, TO KOJIHYECTBO pedbep OyaeT paBHO:
A B C D
18 72 9 36
3. Kakue u3 yka3zaHHbIX B rpade Ha pUCYHKE MapIIPYTOB SIBISIOTCS myTeM?
B A B C D
A
B
@ ABI'Bb ABI'B ABJIAT ABB
D
.
4. Kakue 13 yKa3aHHBIX IIUKJIOB SIBJISIIOTCS. IPOCTHIMU?
B A B C D
A
B
@ ABTIBA ABBI'BA BBAI'B JABAI'BJ
D
.
5. XpoMaTtudeckoe 9rciio rpada Ha pUCYHKE PaBHO:
A B C D
@ N

6. Cxonbko pebep HY>KHO MPOBECTH, YTOOBI JOCTPOUTH Tpad, H300pakeHHBIN Ha PUCYHKE, 10

IO0JIHOTO?
y y A B C D

kﬁ 3 10 6 12

b
B
7. Mynwsturpadom HasbiBaeTcs rpad), B KOTOPOM ...
A B C D
uMeroTcst péopa XoTs Obl MOYHO 000HTH BCe
JIBYX W3 TPEX HET KpaTHbIe pEOpa 1 HeT €CTh KpaTHbIE p&0pa U BEPLINHBI U IIPX ITOM

Pa3HOBUAHOCTEN (3BEHbS,
JTyTH, TIETIIN)

IETCIIb

HET IICTCIIb

MIPOATH OTHO pedpo
TOJIBKO OJIMH Pa3

8. KonmmmuecTBO peGep MHIMICHTHBIX BEpIIMHE 7 ...




9. Ucnonb3ys pUCYHOK HpebIaylIel 3a1auu, YKa)KUTE CKOJIBKO CYLIECTBYET ITyTE€H U3 BEPIIMHbI

B BEPIIMHY
B A B C D
A
3 5 2 4
D
-
10. JIBa peOpa, y KOTOPBIX €CTh O0II[as BEpIIMHA, HA3bIBAIOTCS. ..
A B C D
pébpamu CMEXHBIMU KpPaTHBIMU Jyramu
KJIIOY:
Bapuanr | 1 3 4 5 6 7 10
1 B A A, C D B C D
2 C C,D C B D C B
TECT Ne4

no teme 3.1. BeposaiTHOCTB. TeopeMbl €JI05KeHUSI U YMHOKEHHUSI BEPOATHOCTE
JlanHast pabota MOXKET OBITh HCIOJB30BaHA HA JTare MOBTOPEHUS M KOHTPOJIS
3HaHuil. Pazpaborano 2 BapuaHTa 3ajianuii. Bce BapuaHThl pabOThI paBHOIICHHBI.
Pabota paccuurtana Ha 15 MUHYT.

KonTtpomupyembie komnerennmu OK 01, OK 02, TIK 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
IIK 3.2

Kpurtepuu ouenkmu:

«5» - npaBUIBHO BBITIONHEHO 9 — 10 3ananuit;
«4» - IPaBUJIBLHO BBIIIOJIHEHO 7 — 8 3aaHUN;
«3» - IPaBUJIBLHO BBIIIOJIHEHO 5 — 6 3a1aHN;

«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 5 3a/IaHUMN.
Bapuant 1
Hncmpykyus no evlnonnenuro 3a0anuii: 8vibepume 00Hy OYK8Y, COOMEEmMCmayouyio
NPABUILHOMY 8APUAHNMY OMEEeMA U 3anuuiume ee 8 OIAHK OMBEmos.
1. Bpocwiin urpayibHyr0 KOCTh. KakoBa BEpOSITHOCTD, UTO BBINTAJET YETHOE YHCIIO OYKOB:

A B C D
05 2 1 5
3 3 5




2. B smuke 20 cTangapTHBIX AeTanield u 7 OpakoBaHHBIX. Berramuau tpu aeranu. CoObitue A —
l-as netanp OpakoBaHHas, A, — 2-as JneTanb OpakoBaHHas, A3 — 3-bsl JeTallb OpakoBaHHAs.
3anmcath coObiTHEe: B — BCe netanu OpakoBaHHBIE:

A B C D
= 1 5 3 = 4+ o+ o3| _ = 123t 1023t 1 2
1° 2 3 3
3. [lyctb  — nnekTpuyeckas cxema paboTaer, — paboraer —bIii 070K cxembl ( = 1,2,3).
3anucaTh COOBITHE: DJIEKTPHYECKas cXxema padoTaer, eciu paboTaeT XOTs ObI OAMH OJIOK:
A B C D
=1 2 3| = L . = 1 5 3 = 1" 2 3% 1 2" 3% 1" 2
= 1+ oF 3 3
4. Monetry nonopocuiiu 3 paza. KakoBa BeposiTHOCTh TOT0, 4TO “opeii” BhIAJET 3 pasa.
A B C D
3 1 7 1
8 2 8 8
5. B smuke 25 mapos, u3 Hux 10 6enbix, 7 ronyOsIx, 3 *KeNThIX, 5 cuHuX. HaliTu BEposATHOCTH
TOr'0, YTO HayJauy BbIHYTBIN 1I1ap OeJiblil.
A B C D
l 04 0,2 i
25 _ 25
6. BeiOpaTh npaBuibHbIl 0TBEeT: P(A+ A)="?
A B C D
7. Haiitu  ( ),ecn () = %, ()= %I/I COOBITUS W  HE3aBUCUMBIEC
A B C D
0,06 1 01 2
6 15
8. Haittu ( ),ecrm () =0,2:
A B C D
0,5 0,8 0,2 0,6
9. Cobuituss  u  HecoBmectHole. Haiitu ( + ),ecm ()= () =0,3:
A B C D
0,9 0,8 0,7 0,6
10. Eciut coObITHE A MPOMCXOIUT TOTJA U TOJIBKO TOTJA, KOT/Ia MPOUCXOIUT coObITHE B, TO MX
Ha3bIBAIOT
A B C D
PaBHOCHJILHBIMHU COBMECTHBIMHU 0JIHOBPEMEHHBIMHU TOJIECTBEHHBIMH

Bapu

aHT 2

Hncmpykyus no evlnonneHuro 3a0anuii: 8vibepume 00Hy OYK8Y, COOMEEMCmaEY U0
NPABUILHOMY 8APUAHNY OMEemAa U 3anuwiume ee 6 OIAHK OMEenos
1. Bpocwuin urpasibHyr0 KOCTh. KakoBa BEpOSITHOCTB, YTO BBIIAJCT OOJIBIIE YETHIPEX OYKOB:

A B C D
05 2 1 5
3 3 6

2. B smuke 20 crangapTHbIX geTtanedl u 7 OpakoBaHHbIX. Beitammnu tpu neranu. Codsitue A1 —
l-as neranbp OpakoBaHHas, Ar — 2-as jneTajib OpakoBaHHas, A3 — 3-bsl JeTajdb OpakOBaHHAs.
3anucaTh coObITHE: B — BCe geTanu craHgapTHbIE:

B C

D

1+ 2+ 3

1

2

3t 1+ 2" 3%+ 1 2

3




3. [lyctp  — anekTpuueckas cxema padoTaer, — paboraer —bIii OsoKk cxemsl ( = 1,2,3).
3anmcarh COOBITHE: ANEKTPUUYECKasi cCXxeMa paboTaer, eciii paboTaer XoTs Obl Ba OJ0Ka:
A B C D
=1 2 3| - L . = 1 5 3 = 12 3%t 1+ 2" 3%t 1 2
= 1+ o+ 3 3

4. Monety nonopocuiiu 3 pasza. KakoBa BeposiTHOCTB TOT0, 4TO “‘opei” BhINajeT | pasa.

A B C D

3 1 7 1

8 2 8 8

5. B simuke 25 mapos,
TOT0, YTO HAyJlauy BbIH

Bl 111ap TOJyOO0H.

u3 HuX 10 Oenbix, 7 TONyOBIX, 3 XKENThIX, S cuHUX. HaliTh BEpoOsATHOCTH

A B C D
=
— 04 0,2 i
25 25
6. BeiOpaTh npaBmiIbHBIN OTBET:  ( )?
A B C D
7. Haittu  ( ),ecn () = %, ()= %I/I COOBITHS U  3aBHCHUMBIE
A B C D
0,06 1 01 2
6 15
8.Haitru ( ),ecom ( ) =0,8:
A B C D
0,5 08 0,2 0,6
9.Cob6bituss u HecoBmectHsle. Haiitu ( + ),ecom () =0,25, ( ) =0,45:
A B C D
0,9 0,8 0,7 0,6
10. Ecii nosiBIIeHHE OHOTO M3 COOBITHI HE UCKITIOYAET MOSBICHUE JIPYTOro B OJHOM U TOM e
UCIIBITAHNH, TO TAKHAE COOBITHS HA3bIBAIOTCS
A B C D
COBMECTHBIMH HECOBMECTHBIMHU 3aBHCUMBIMHU HE3aBUCHMBIMH
KJIHOY:
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 Ne5

no temam 3.2. CiiyuyaiiHasi BeJIMYNHA, ee (PYHKIUA pacnpenesieHus u 3.3.
MareMaTH4yecKoe OKUJIAHHUE U JUCIePCUs CJIYYAHHOH BeJIUYMHBI

MeToanvecKkue yKa3aHus K TeCTy
JlanHast pabota MOXKET OBITh HCIOJB30BaHA HA JTare MOBTOPEHUS M KOHTPOJIS
3HaHuil. Pazpaborano 2 BapuanTa 3aianuii. Bce BapuaHThl pabOThI paBHOIICHHBI.

Pabota paccunrtana

Ha 15 MUHYT.

Konrpomupyemsie komnerenuuu OK 01, OK 02, I1IK 1.2, T1IK 2.2, 11K 2.3, TIK 3.1,

[IK 3.2




Kpurtepuu ouenkmu:

«5» - npaBUIBHO BBITONHEHO 9 — 10 3ananuit;
«4» - IPaBUJIBLHO BBIIIOJIHEHO 7 — 8 3aaHUN;
«3» - IPaBUJIBHO BBIIIOJIHEHO 5 — 6 3a1aHN;

«2» - IPaBUJIBLHO BBIMOJIHEHO MEHEE 5 3a/IaHUMN.
BapuanTt 1
Hncmpykyus no evlnoaneHuro 3a0anuii: 8vibepume 00Hy OYK8Y, COOMEEMCmaEY U0
NpABUIbHOMY 8apUAHmMy omeema u 3anuwiume ee 8 OJIaHK OMeemos.
1. JIuckpeTHOM Ha3bIBAETCS TaKas CilydaiiHasi BEJIMYMHA, KOTOpasi IPUHUMAET:

A B C D
KOHEYHOE WU TOJIBKO
OecKOoHEeYHOe TOJIBKO OJTHO
0ECKOHEYHOE CUETHOE . OTpHULIATEIbHBIE
.. | MHOYECTBO 3HaYEHUI 3HAYCHUE
MHOKECTBO 3HAYCHUH 3HAYCHMS
2. Tabnuynas ¢hopma 3a/1aHUs 3aKOHA PAaCIPEACTICHHS CITy9ailHOW BEJIMYMHBI Ha3bIBACTCS:
A B C D
CYMMOH HMHTETPaIoM panoM 110JIeM
pacnpeeseHust pacnpeeseHus pacnpeeseHust pacnpeneseHus
3. CymiecTBYIOT jiBe POpPMBI 33JaHUs 3aKOHA PACTIPEICIICHHS] TUCKPETHON CIIy9aliHOM BEIIMYNHBI:
A B C D
Ta0JIMYHAS | WHTErpaJibHAs U WHTErpajbHas U rpaduueckas u
rpaduyeckas TaOJIUIHAS muddepeHnnanbpHas WHTErpaJibHAs

4. Kakas u3 TaOuuil HE MOXKET paccMaTpUBAaTbCS Kak 3aKOH paclpeieNieHus CiaydaiHou
BEJIMYMHBI X?

A B C D
-101 9 2 1 3 5 -1 2 5 7 3 5
0210404 0,204 10,5 0,310,105 0210305
5. 3aKoH pacnpeeeHus: BEpOSITHOCTEH TUCKPETHOM CIIy4ailHOM BEJIMUYUHBI X UMEET BU/T
2 4 8
0,1 > 0,6
Torga 5 BEpOATHOCTb paBHA....
A B C D
0 0,5 0,3 0,7

6. Moza u MelnaHa JUCKPETHOM Cily4ailHOM BEJIMUMHBI, 33JaHHOM PsAJIOM pacrpeaeneHus

0,5 2 6 7 8

021011]02]04]0,1

A B C D

Tub 7Tus 6u’7 0,5u8

7. 3a7aH 3aKOH pacrpeieeHus JUCKPETHOM cirydaiiHoi Benmnunnbl. Haiitu ()

0 1 2 3

()l o1]02]047]03

A B C D
3,8 4,2 0,7 19
8.3a7aH 3aKOH pacupeieseHns JUCKPETHOH ciiyyailHo# BennuuHbl. Hailttu + o, + 3+ 4.
1 2 3 4
1 2 3 4
A B C D
1+ o+ 3 1 1+ 2 3t 4

9. Hucniepcus ciyvaitnoit Bennunnbl (¢ X+Y), rae ¢ = const,X,Y HE3aBUCUMBIC CITydailHbIC
BEJIMYMHBI, PABHO:

A | B | C D




| cD(X)+D(Y) | cD(X)-D(Y) | D(X)+D(Y) | 2D(X)+D(Y)

10 MaremaTtuueckoe 0XKHIaHue MOCTOSTHHOM BenunHbl C paBHO:

A B C D

1 C 0 HE ONPEJIEICHO

Bapuanr 2
Hncmpykyus no evlnonneHuro 3a0anuii: 8vibepume 00Hy OYK8Y, COOMEEMCmMaEY U0
NpABUIbHOMY 8apUaHmy omeema u 3anuwume ee 8 OJIaHK 0Meemos
1. CiiyuaiiHasi BelIMUMHA Ha3bIBAE€TCS HENIPEPHIBHOW €CIIN:

A B C D
B PE3YJIBTATE UCIBITAHUS MHOYKECTBO 3HAUCHHH
TOJIBKO MOYKET IIPUHATH TO UJIM UHOE | KOTOPOM 3aIoHseT
TOJILKO OJTHO .
OTPHIIATEIIbHBIC SHAYCHILC BO3MOKHOE 3HAYCHUE, CILTOIIb HEKOTOPBIN
3HA4YeHUs HEM3BECTHOE 3apaHee, HO YHCIOBOM
00s3aTeIbHO OIHO IPOMEKYTOK
2. I'padrueckas popma 3agaHus 3aK0HA pacIpeIesIeHUs CIYYaiHON BEITMYUHBI - 9TO:
A B C D
napabosa TIOJIUTOH npsiMast JIMHUS OKPY>XKHOCTh
3. CnyyaliHble BEJIMUMHBI ACJIATCS Ha:
A B C D
NIepEMEHHbIE U JMCKPETHbIE U palroHaIbHbIE U
YEeTHBIC U HEUECTHBIC
MIOCTOSIHHBIE HETpepbIBHBIE HepaIMOHAIbHBIC

4. Kakas w3 TaOnaui HE MOXET pPAacCMaTPUBATHCA KaK 3aKOH pacHpeAelieHHs CIy4aiHOM
BEJIMYUHBI X7

A B C D
-10 | 9 2 1 3 5 -1 1 2 5 7 3 5
02104105 02104104 0,2103]0,5 0,210,105
5. 3aKoH pacnpeaeneHuss BEpoSITHOCTEW JUCKPETHOM CIly4ailHOM BEJIMYUHBI X UMEET BUJ
2 4 8
110210,
Torma ; BEpOSITHOCTB pPaBHA....
A B C D
0 0,5 0,3 0,7

6. Moja 1 MeiMaHa TMCKPETHON CIly4aiiHOM BEJIMYMHBI, 3aJJaHHOU PSIIOM pacipeeIeHUs]
22104 2 4 5
0,4(021]0,1]0,2]0,1

A B C D

2u? Su-2 2u-2 2us

7. 3a/1aH 3aKOH pacipeaeaeHus JUCKPETHOM cirydaiinoii Benmuunnbl. Haitn ()
0 1 2 3
()/02]04]01]03

A B C D
3,8 4,2 0,7 15
8.3a/1aH 3aKOH pacrpeaeeHus TMCKPETHON Ciaydaiinoi Bemunnbl. Haiitu (1 < < 3).
1 2 3 4
1 2 3 4
A b B r

1+ o+ 3

(N
+
N
(]
+
S




9. Maremarudyeckoe OXuIaHHE ciydaiiHON BenuumHbl (¢ X+Y), rme ¢ = const X , Y
HE3aBHCUMBIE CITyYailHbIE BEJIUYUHBI, PABHO:

A B C D
cM(X)-M(Y) cM(X)+M(Y) M(X)+M(Y) M(X)*M(Y)
10. lucnepcust noctosiHHOM BennurHbl C paBHa
A B C D
1 C 0 HE onpeJieyieHa
KJIKOY:
Bapunant | 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




Tabauua 3 - ®opma uHPOPMALMOHHOI KAPTHI 0aHKA TECTOBBIX 3aIaHUI

HaunmenoBanue paszaeinos Bcero KomnuectBo dopm T3 KonTponupyembie
T3 OtkpbITOro | 3aKphITOTO Ha YnopsinoueHue KOMITETCHITUN
THIIA THIIA COOTBETCTBUE
1.1. HuddepennmanbHoe u V1, V3,31, 32,
HMHTETPpajJbHOE UCUUCIICHUE 10 10 - - - OK01,0K 02, IIK 3.1,
IIK 3.2
1.3. Psaapr 6 6 V1,V3,31,
OK01,0K02,IIK 1.2,
B B B K 2.2, 1K 2.3,
IIK 3.1, 11K 3.2
2.2. OcHOBHI Teopuu TpadoB 10 10 V3,31,0K 01, 0K 02,
- - - IIK 1.2, IIK 2.2, TIK 2.3,
IIK 3.1, 11K 3.2
3.1. BeposarHocts. TeopeMbl CIOXKEHUS V2,¥3,31,
Y YMHOXEHHS BEPOSATHOCTEMN 10 10 ) ) ) OK01,0K 02,IIK 1.2,
K 2.2, 1K 2.3,
IIK 3.1, 11K 3.2
3.2. Cnyuaiinas BeluuuHa, ee QyHKUIUSA V2,¥3,31,
pacrnpenenenus u 3.3. Matematuueckoe 10 10 ) ) ) OK01,0K02,IIK 1.2,
OKMJIaHHE€ W JUCHEPCHUs CIlydailHOM IIK 2.2, TIK 2.3,
BEJIMYHMHBI IIK 3.1, I[IK 3.2




INPOBEPOYHBIE PABOTbI
no teme 1.1. InddepenuuaibHoe 1 HHTErPaIbHOE HCUYUCICHUE

MeToauyeckue yKa3aHusl K IPOBEPOYHBIM padoTam

Jlanubie paboThl MOTYT OBITh MCIIOJIb30BaHbI Ha ATarie TOBTOPEHUS W KOHTPOJS 3HAHMIA.
Pa3zpabotano 4 pabotsl. Bce BapraHThI B KaXK10i1 paboTe paBHOIEHHBI.

Kaxnas pabora paccunrana Ha 20 MUHYT.

KonTpompyemsie komnerenimu OK 01, OK 02, 11K 1.2, TIK 2.2, 11K 2.3, I[IK 3.1, IIK 3.2

Kputepum oneHku:

«5» 0aJ1110B BBHICTABJISIETCS] 00YUAIOIIEMYCSl, €CJIH:
- paboTa BBITIOJIHEHA TIOJTHOCTHIO;
- BCE€ 3aJ[aHMsI BHITIOJHEHBI MPABUIBLHO, BO3MOXKHA OJTHA HETOYHOCTHh WJIM OIHCKA, HE
SIBJIIONIASICS CJIEICTBUEM HE3HAHUS WU HEMOHUMaHUsS yueOHOro MaTepuana;

«4» 0ans1a BhICTABJsSIETCS 00y4aKOIIEeMYCS, €CJIM:
- paboTa BBINOJIHEHA MTOJHOCTBIO UM HEe MeHee ueM Ha 80 % oT oObeMa 3a1aHus, HO B
HEll UMEIOTCSI HEJOUEThl U HECYIIIECTBEHHbIE OLITNOKH;
- paboTa BBINIOJIHEHA MMOJHOCTHIO, HO UCIIOJIb30BAaHBI HAUMEHEE ONTUMAJIBHBIE TTOJIX0 bl
K PEILIEHUIO [TOCTABJICHHOM 3a/1a4H;

«3» 0as1a BHICTABJISIETCS] 00Y4AIOIIEMYCsl, €CJIN:
- paboTa BHITIOJIHEHA 00JIee YeM HAIOJIOBHHY, TOMYIIEHO 00JIee TPEeX OMNOOK;

«2» 0aJ1a BHICTABJISETCS] 00Y4YAIOIIEeMYCsl, eCJIN:
- paboTa BBIMIOJIHEHA MEHBIIE YEM HAMOJOBUHY WIM COACPKHT HECKOJIBKO
CYIIIECTBEHHBIX OIMOOK; paboTa HE BHITIOJIHEHA.

IIpoBepounas padora Nel
BAPHUAHT 1.
1. Ilepedncnutb OCHOBHbIE IEPUOIBI PA3BUTHSI MATEMAaTUKU
2. YeM xapakTepuzyeTcs MepBbIi MepUO]] pa3BUTHS MATEMATHUKH.
3. [aiiTe onpeneneHrne IEPEeMEHHON BETUIUHEL.
4. [IpuBenute mpuMep OECKOHEYHO MAJIOH MEPEMEHHON BEJTHUHHBI.
5. Uem oTin9aeTcs MOCTOSTHHAS BEJTMYMHA OT a0CONIOTHOM TOCTOSTHHOM BEJTMYMHBI?
6. Haiigure obnacth onpezeneHus 1 001acTh 3HaYCHUs PyHKIMH:

a) 0) B) r)

/ \
8 x 4 s x 2l Jg g
-8

7. Kakoe cooTBeTcTBHUE SBNISICTCS QYHKIMEH?

1 — do 1 T: o “epHbIit ﬁﬂ nu “epHbIit >( nH
2 — e 2e KpacHbIi BT KpacHBlii =l gy
3 > i 2 » A & n
3 @ CHHHH cp CHHUH Cp
= e
4 — ] .
@ WenThlil yT WenTbin HT
5 | com 4 — s | com
aeneuslil nr 3eneHelil nt
[ —_— prics 5 R — Py
6 i o Densii 0
7 = 3 £ Bensii ) —C0 ) lﬁ:
(I)IIOH eTOoBbIN ‘ BC (I)II 0neTeBbIN BC




BAPHUAHT 2.

1. Ilepedncnutb OCHOBHbIE IEPUOBI PA3BUTHSI MATEMAaTUKU
2. Yem xapakTepHu3yeTcsl TPETUH NepUO pa3BUTHSI MATEMATUKU.
3. [JaiiTe onpeaeneHre MOCTOSHHON BEIMYMHEI.

4. [IpuBenuTe npuMep OECKOHEYHO OOJIBIION TIEPEMEHHON BEIIUYHHEI.
5. YeM otiimuaeTcs aOCOIIOTHAS ITOCTOSTHHAS BEJIMYMHA OT IIOCTOSIHHON BEJTNYNHEI?

6. Haiigure obnacth onpeeneHus: 1 001acTh 3HaYCHUs PyHKIMHU:

a)

0)

-1

\/g'x

12

X

7. Kakoe cooTBeTcTBHUE SABNISICTCS QYHKIMEH?

a)

6)

B)

YepHbIi

Benblit

1. Ilepedncnutb OCHOBHBIE IEPUOBI PA3BUTHS MATEMAaTUKU
2. Yem xapakTepu3yeTcsi BTOPOM MEPUOJ PA3BUTUA MATEMATUKH.

3. JlaiiTe onpeneneHne 6ECKOHEYHO OOJBIION IEPEMEHON BETUINHBI.

4. IlpuBenure npuMep NEPEMEHHON BETUYUHBIL.
5. Uewm oTimyaercs aOCONFOTHAS TIOCTOSIHHAS BETTMYMHA OT IIEPEMEHHOMN BETMYHHEI?
6. Haiigure obnacTh onpeeneHus 1 001acTh 3HaYCHUs PyHKIMH:

oH — > do 1 — do ::
ET — pe 2 — pe KPAcHbIA BT
o 5 7] v, . KpacHblil cp
—F —* CHHHiI cp T
qT — > Pa 5 E—— fri3
WenThIi uT 3eneHslii nr
nr — coab ) .\—‘: conb s
6 g a8 3eneHsblil nr
[3 -~ e cu YepHbIil BC
BC — ou Genbii 0
(huonetoBLIA lec
BAPUAHT 3.

0)

r)

-4

7. Kakoe cooTBeTcTBHUE SABNISICTCS (YHKIMEH?

1. Ilepedncnutb OCHOBHBIE IEPUOBI PA3BUTHSI MATEMAaTUKU

2. Yem xapakTepu3yeTcs YeTBEPThIH NepHO/T Pa3BUTHS MaTEMaTHKH.
3. JlaiiTe onpenencHue OECKOHEYHO MAJIOM EPEMEHOM BEINYHHBI.

4. [lpuBenute mpuMep aOCONFOTHOM MOCTOSHHOW BETMYUHBI.
5. Uem otnnvaercst 6ecKOHEUHO O0JIbIIas IepeMEeHHAast BEJINYMHA OT IEPEMEHHON BEIUYHHBI?
6. Haiigure obnacts onpezeneHus 1 001acTh 3HaUeHUS (PyHKIHU:

a) 6) B) r)
1 : o) YepHbIIH ﬁﬂ nH 1 ER) e pHBIR >( nH
i KPacHbIA BT 2 bpe KpacHBbIii =l gy
2 — Adid
3 7 CcHHMI cp 3 ML CHHMI cp
» @ 4 o
gl m— HenThId uT 4 WENThIA uT
- &) coan
5 i aeneuslil nr 3 3eneHelil nr
I ng
[ i Benbii 7e0 i o Beneii 5
pHoneToBbIA lec thuoneToBbIi lee
BAPUAHT 4.




a) 0) B) r)
y ¥ i y yﬁ
12 o— 112
: f) PR / o
14 \ 9 x =3 x P e j ,]3 A
-8
-8
7. Kakoe cooTBeTcTBHUE SABNISICTCS (QYHKIMEH?
a) 0) B) r)
1 Y do 1 T: do JepHblil ﬁ\'/w nH “epHBlil % nH
2 e be ik KPacHbIi, BT KpacHBIil = gy
2 I
2 — At . ;m cHnMl op cHuuii cp
R 3
4 o 7 —— WenThIA uT WeNThI HT
5 > —
o 3eneHsblil nr 3eneHBIl nr
& e R 5 — a3
[ Benbii 7C0 Genblil 76
/ il i puoneToBLIA lsc thuoneToBbIi lec

Haiiti nponsBoaHbie GyHKIHAN

1. =54+3 -2 +9

2. =3 8-11 -7

3. = -cos
=19

4. = > .

5.y=—2|nx+x—6

Haiitu nponsBoaHbIie GyHKIUIA
1.y =3*—15x*+8sinx + 63

2.y=6—1/x3—3x

3. y=¢e*-tgx

_ 3

_COSZX
5.y=—X—2+3Inx

Haiiti nponsBogHble GyHKIHAN
l.y=7x®+5c0osx— 8 —71
2.y=3—12x+ Yx
3. y=sinx-eX

_ 5

- ctgx
7
5.y = X—3—5Inx

Haiiti nponsBogHble GyHKIHN
1. =5%+3 -2 +9
2. =Y 8-11 -7

.= - COS
-2

3

4, =19
9

5.y = —2Inx+x—6

IIpoBepounas padora Ne2

BAPHUAHT 1.

BAPHUAHT 2.

BAPHUAHT 3.

BAPHUAHT 4.

IIpoBepounasi paGora Ne3

BAPHUAHT 1.

Brrunciurs HEONPEACIICHHBIE NHTCTPAJIbL:




1. (8x3—6x+2 x, 2. (5sinx+2x—7)dx

6x° +6x° -3
3. 3x(2x3—5x)dx,4. La’x

4

X
5. 3 > dx
1+x

BAPHUAHT 2.
BhIUnCIIUTh HEOnpeAeACHHBIE HHTETPAIBL:
1. (2—9x2 +4x)dx, 2. (4cosx —4x—3)dx

4 8
—4x° -4
3. 2)62(362 + 5x)dx, 4, 7x—5xdx
X
2
5. dx
1—x?

BAPHUAHT 3.
BhIUnCIIUTh HeOnpeAeICHHBIC HHTETPAIBL:
1 (7445 —8xlx, 2. (4x+3sinx—3)dx

25 8y —
3. (4)65 +2x7 ﬁxdx , 4. #dx
X
5. 3 dx
1-x*
BAPUAHT 4.

Breraucauts HCOIPECACIICHHBIC MHTCTPAJIbI:

1. (5x4+6x—3 , 2. (5c08x—2+6x)dx

3 7
3. —5x%(x—2)dx, 4. de
x

3

x2+1

dx

IIpoBepounasi padora Ne4
BAPUAHT 1.

1. Berancnuth onpeneneHHble HATErpaibl mpuMersist popmyrny Herotona-Jleitbanma:
1

dx

| (8x3 —6x+ 2)dx, 2 O,6x(1 —x’ )dx ,

-1 0

2
ﬁl-l—x
3

II. BeryuciuTh onpeneacHHble HHTErpajbl IPUMEHSS METO IIOICTAHOBKH:

: 3xdx

3 3
[ 2x% -1

cos 3x— 2~ dx, x \N9—x’dx,
0 3 0
BAPUAHT 2.

1. Berancnuts onpeneneHHble HATErpaibl mpuMersist popmyny Herotona-Jleitbanma:
1 2 0,5 o)

(2 -9x% + 4x)dx R 0,4x(1 —x* )dx ,
-1 0 o 17X
II. Beruucnurthb onpeneaecHHble HHTErPajibl IPUMEHSS METO/ MTOJACTAHOBKU:

dx

2



z
2

1 2
sin 2x -2 dx, x vx?—ldx, 5)2ca’x
0 4 s  3x7+1

BAPHUAHT 3.
1. Berancnuts onpeneneHHble HATErpaibl mpuMersist popmyny Herotona-Jleitbanma:

1 2 1 3
(7+4x® —8x)dr, 0.6x2—x)dv, ———adx
-1 0 l —X2
2

II. BeryuciuTh onpeneacHHbIe HHTErpaibl IPUMEHSSA METOL IIOICTAHOBKH:

z 2 4
3xd
cos %—3x de, x VA—x*dx, XA
0

3

. [ 2x% =2
BAPHUAHT 4.
1. BeIuMcnuTh orpeesieHHbIe HHTErpalibl NpuMeHsist popmyity Hetotona-JleiiOnuma:
1 2 V3
(5x4 +6x — 3)dx R 0,5x(4 —x’ )dx , 23 dx
4 0 0 X 1

II. Berauciurs ONpE€ACICHHBIC NHTETPAJIbI IPUMEHAA METOA ITOACTAHOBKU:

T

2 3
: 3xd
sin 1—2x dx, x \/1+2x2dx, yzcx
o 4 o 14)c -3

INPOBEPOYHBIE PABOTbI
no teme 1.2. O0bikHOBeHHbIE MU epeHnATbHbIE YPABHECHUS

MeToanyeckue yKa3aHus K MPOBEPOYHBIM padoTam

JlaHHBIE PabOTHI MOTYT OBITh HCIIOJIb30BAaHBI HA J3TAlle TTOBTOPEHUS M KOHTPOJIS 3HAHUU.
Pa3zpaborano 2 pabotel u3 4 BapwaHTOB 3amaHuii. Bce BapmaHThl B Kaxaod pabote
PaBHOIICHHBI.

Pa6ota Nel paccunrana Ha 20 MuHyT, padora Ne2 paccuntana Ha 45 MUHYT.

KonTpomupyemsie komnereniuu OK 01, OK 02, I1K 1.2, TIK 2.2, TIK 2.3, TIK 3.1, TIK 3.2

Kpurepuu ouenku:

«5» 0aJ1J10B BBICTABJIAACTCH 00yUAKOLIEMYCSl, €CJIN:
- paboTa BBHITIOJIHEHA MOJTHOCTHIO;
- BCE 3aJlaHMsI BBIMIOJHEHBI MPABWIBHO, BO3MOKHA OJIHA HETOYHOCTh WJIM OIKCKA, HE
SIBJISIFOIIIASICSL CIICACTBUEM HE3HAHUS WJIM HETIOHUMAaHUsl y4eOHOro MaTepuana;

«4» 0aJu1a BHICTABJIACTCH 00y4aloeMycs, ecJIu:
- paboTa BBITIOJTHEHA MOJHOCTHIO WK HE MeHee ueM Ha 80 % oT oObema 3ajaHus, HO B
HEW UMEIOTCS HEJI0UEThI M HECYIIECTBEHHbBIC OIITUOKH;
- paboTa BBIMOJIHEHA TTOJTHOCTHIO, HO UCIIOJIb30BaHbl HAUMEHEE ONTUMAJIbHBIC TTOJIXO0/IbI
K PELICHUIO TOCTaBJICHHOMW 3a/1a4H;

«3» 0ass1a BBICTABJISIETCS] 00y4aKOIIEMYCS, €CJIM:
- paboTa BhITIOJIHEHA 00Jiee YeM HATOJIOBUHY, JIOMYIIEHO 00JIee TPeX OIINOOK;

«2» 0ass1a BBICTABJISIETCS 00y4aKOIIEeMYCS, €CJIM:
- paboTa BBINIOJIHEHA MEHBIIE YEM HAIMOJOBUHY WU COJEPKHUT HECKOJBKO
CYIIIECTBEHHBIX OIIMOOK; paboTa HE BBHIMIOJIHEHA.



IIpoBepounasi padora NeS
BAPHUAHT 1.
1. TIpoBepbTe, SABIAETCA M 3aaHHAs GYHKIHS =— ° pellecHHeM ypaBHEHHs =5 .
2. lano ypaBHenne = 2 . a) Pemmte ero, 6) HaiiuTe pelicHie, yI0BISTBOPSIONICE HAYATLHOMY YCIOBHIO
(0) = 1, B) npoBeaute vepe3 Touky (0; 1) HHTErpaIbHYIO KPHBYIO JAHHOTO YPaBHCHHSI.
3. Haiiaure obmee pemerne audpepeHImanbHoro ypapeHns = Sin3 .
BAPUAHT 2.

1. TIpoBepbTe, SABISETCA U 3a1aHHas QYHKIMA = +/ pEIIEHWEM ypaBHEHUS = >

2. lano ypaBHEHUE "= cos . a) Pemre ero, 0) HaliauTe pelieHUe, YAOBICTBOPSIONICE HAYAILHOMY YCIOBHUIO
(0) =— 1, B) nposenure 4yepe3 Touky (0; — 1) uHTErpaIbHYIO KPHBYIO JIAHHOTO yPABHCHHS.
3. Haiimute obmee pemenne qudGepeHMaIbHOr0 ypaBHeHHS = 2
BAPUAHT 3.
1. TIpoBepbTe, sABIACTCA M 3a7aHHas GyHKIHsS y= ~ + 1 pemenuem ypapaenns =— + 1.
2. lano ypaBHenne ~=—4 . a) Pemmre ero, 6) HaiiuTe pelIeHNE, YIOBICTBOPSIONIEE HAYATHLHOMY YCIOBHIO
z(1) =— 2, B) npoBeaure yepe3 Touky (1; — 2) uHTErpaIbHYIO KPHBYIO IAHHOTO yPABHEHH.
3. Haiigure obmee penienne qudpepeHimansHoro ypaBHeHuss = C0SS .
BAPUAHT 4.

1 '
1. ITpoBepbTe, ABISAETCS M 3a1aHHas QYHKIHS y=— -5 PEIICHAEM ypaBHEHHS = 2.

2. Jlano ypaBHeHne =— Sin . a) Pemmre ero, 0) HaiimuTe pemieHne, ya0BICTBOPSIONICEe HAYaIbHOMY YCIIOBUIO

y(E) = 1, B) mpoBeauTe Yepe3 TOUKY (—' 1) UHTETPAJIbHYIO KpI/IByIO JTAHHOTO YpaBHEHHUS.

3. Haiiute obmee pemenne quddepeHIManbHOr0 ypaBHEHHS =

IIpoBepounas padora N06
BAPUAHT 1.

1. Haiiti obuiuii maTerpan nudpepeHnnanbHOro ypaBHEHUs!

a) xidx= (2—y)dy; 0) y = 33\/;; B) 3x)° = (4)c2 —3)yy
2. Haiitn oOmee pemierne auddpepeHnanbHbIX YpaBHEHUH
a)— '+ +6 =0;6) —2 '+2 =0
3. Haitt wactHoe pemeHue qudhepeHInaibHOr0 YpaBHEHUS
"+4 '+4 =0,ecrm (0)=—1, (0)=
BAPHUAHT 2.
1. Haitti o6uuii naTerpan audQepeHnanTsHOro ypaBHEHHS

a) (x4 +6)dx = y3dy; 0) y = 5{/;; B) (3x2 —2)(y2 -1 = x25yy )
2. Haittu oOmee pemienne nqudepeHIInaibHbIX YpaBHEHHN
ay —2 —35 =0;6)— +2 '—10 =0
3. Haiit wactHoOe pemenue nudhepeHInaIbHOr0 YpaBHEHUS
"—6 +9 =0,ecm (0)=2, (0)=—
BAPUAHT 3.
1. Haiiti o6uuii naTerpan audQepeHInaisHOro ypaBHEHHUS

a) x3dx=(2y—1)dy ;0) Y = 4{/; ; B) xzyy = (1 —4y2 X6x2 —5).
2. Haititu oOmmee pemienne qudepeHIInaibHbIX YpaBHEHHN
a)- —3 —2 =0;6)— +2 -5 =0
3. Haiitn wacTtHOe pemienre nuddepeHInaIbHOI0 YpaBHEHHS
"+10 '+25 =0,ecu (0)=—3, (0)=2.
BAPUAHT 4.
1. Haitti o6uuii naTerpan audQepeHInantsHOro ypaBHEHHS

a) (7—x")dx=ydy;6) y = 7{/; :8) (0 =7)(3x* +2)=x"3yy .
2. Haititu oOmmee pemienne qudepeHIInaIbHbIX YpaBHEHHN
ay +2 —15 =0;6)—2 "+2 -5 =0
3. Haiitm wactHoe pemenue nudhepeHInaibHOr0 YpaBHEHUS
"—12 '+36 =0,ecrm (0)=—1, (0)=



INPOBEPOYHAS PABOTA Ne7
no teme 2.1. OCHOBBI TEOPUN MHOKECTB

Meroanueckue ykazaHusi K IpOBepPOYHbIM padoTam

JlarHbie pabOTHI MOTYT OBITh MCHOJIB30BAHBI HA dTAlle MOBTOPSHHSI M KOHTPOJIS 3HAHUIA.
Paspabortano 10 BapuanTa 3ananuii. Bce BapuaHThl paBHOLICHHHBI.

Pabora paccuntana Ha 20 MUHYT.

KonTpomupyemsie komnereniuu OK 01, OK 02, ITIK 1.2, TIK 2.2, TIK 2.3, TIK 3.1, TIK 3.2

Kpurepuu ouenku:
«5» 0aJ1J10B BBICTABJIICTCHA 00yUAKOIIEMYCSl, €CJIU:
- paboTa BBHITIOJIHEHA MTOJTHOCTHIO;
- BCE 3aJIlaHMsl BBIMOJHEHBI MTPABWJIBHO, BO3MOXHA OJIHA HETOYHOCTh WJIM OIKCKAa, HE
SIBJISIFOIIASICSL CICACTBUEM HE3HAHUS WM HETIOHUMAaHUs y4eOHOro MaTepuana;
«4» 0aJu1a BHICTABJIACTCH 00y4alOeMycsl, eCJIu:
- paboTa BBHITIOJTHEHA MOJHOCTHIO WK HE MeHee ueM Ha 80 % oT oObema 3ajaHus, HO B
HEW UMEIOTCS HEJI0UEThI M HECYIIECTBEHHBIC OIITUOKH;
- paboTa BBIMIOJIHEHA TTOJTHOCTHIO, HO UCIIOJIb30BAHBl HAUMEHEE ONTUMAJIbHBIC TTOJIXO0/IbI
K PELICHUIO TTOCTaBJICHHOM 3a/1a4H;
«3» 0ass1a BBICTABJISIETCS 00y4aKOIIEMYCS, €CJIM:
- paboTa BhITIOJIHEHA 00Jiee YeM HAIOJIOBUHY, JIOMYIIEHO 00JIee TPEeX OIINOOK;
«2» 0ass1a BBICTABJISIETCS 00y4aKOIIEeMYCS, €CJIM:
- paboTa BBINIOJIHEHA MEHBIIE YEM HAMOJOBUHY WU COJEPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIINOOK; paboTa HE BBHIMOIHEHA.
BAPUAHT 1.
1. Hano MHOXecTBO 4 = {ala — cmauya esponeticko2o eocy()apcmea}. Torna BepHBIM OyAET yTBEpKICHHE:

«MHOXKECTBO A ».

a) KOHEYHO W 3aJaH0 TMEPEeYUCIEHHeM BCEeX OJIIEMEHTOB; 0) OECKOHEYHO ¥ 33/]aH0 C TIOMOIIBIO
XapaKTePUCTUICCKOI0 CBOMCTBA; B) OSCKOHEYHO M 3a/IaHHO MEPEYMCICHUEM JJIEMEHTOB; I') KOHECYHO U 3aJ]aHHO C
MTOMOIIIBIO XapaKTePUCTUICCKOIO CBOMCTRA.

2. JI71st IpMBEICHHBIX HIKE MHOXKECTB BEPHBIMHU Oy/IyT yTBEp:KACHHS: a) V3 ,6)vV3  ,B)V3 ,T)
V3

3. Jlansl MHOXKecTBa A 1 B. Haiitu o0benuHeHMe, IepeceueHre U pa3HocTh MHOXecTB A u B. a) A = {1, 5, 9,
12},B=1{0,7,9,12,17};06) A =2, +x), B=(—x0, 3)

4. 3anath TEPEYMCIICHHUEM JJIEMEHTOB MHOXECTBA, 3a/IaHHBIC YKAa3aHUEM XapaKTCPUCTHUYECKOTO CBOWCTBA
anemenro: = { | , <37}

5. M300pa3uTh MHOKECTBO Ha YHUCIOBOM npsimoii: = { | ,—2< <10}
BAPUAHT 2.
1. Jlano MHOK€ECTBO A = {a|a — myaicckoe ums}. Toryia BepHbIM Gy/eT yTBepaeHue: «MHOKECTBO 4 ».

a) KOHEYHO M 33J[aHO MEPEYNCICHUEM BCEX AIIEMEHTOB; 0) KOHEYHO M 3a/IaHHO C IMTOMOIIBIO0 XapaKTEPUCTHUECKOTO
CBOICTBa; B) OECKOHEYHO M 3aJ[aHHO TIEPEUUCIICHHEM OJIIEMEHTOB; TI') OECKOHEYHO M 33JaHO C TOMOIIBIO
XapaKTEepUCTHYECKOTO CBOMCTBA.

2. JInst MpUBEACHHBIX HI)KE MHOXKECTB BEPHBIMHU OyIIyT YTBEPKICHHUSL: ) ,0) , B) ,T)
3 Hanbsl MHOKecTBa A u B. Haiitn o0beinHeHne, epeceueHne 1 pa3sHocTb MHOKeCTB A u B. a) A = {3, -2, 4, 8}

=1{4,5,9,-2,17};06) A= (-5, o), B= (-0, 11]

4. 3apmaTe mepedyHCICHHEM >JIEMEHTOB MHOXKECTBA, 3a/JaHHbIE YKa3aHHUEM XapaKTEpHUCTHUECKOTO CBOWCTBA
snemeHToB: = { | , <21}

5. M300pa3uTh MHOKECTBO Ha YUCIOBOM npsimoii: = { | 9< =21}



BAPUAHT 3.

1. Hano MHOXECTBO A = {a|a — JlceHckoe wmz}. Toraa BepHBIM OyzeT yTBepkaeHHe: «MHOKECTBO A — ».
a) KOHEYHO W 33/1aHO MEPEYHNCIICHUEM BCEX DJIEMEHTOB; 0) KOHEYHO M 33/IaHHO C ITOMOIIBIO XapaKTePUCTUIECKOTO
CBOICTBa; B) OECKOHEYHO W 3a/laHHO IIEPEYMCICHHEM »JJIEMEHTOB; T) OECKOHEYHO M 3aJaH0 C IIOMOIIBIO
XapaKTePUCTUIECKOTO CBOMCTRA.

2. JInst MpUBEACHHBIX HIKE MHOXKECTB BEPHBIMHU OYIIyT YTBEPKICHHUSL: ) ,0) , B) ,T)
3. Hanbl MmHOKecTBa A 1 B. Hailitin o0bpemuHenne, nepeceuenre u pazHoct MHOKecTB A n B. a) A= {0,-3, 7, 11},
B=1{2,0,11,-2,12};6) A= (-10, +o0), B=(—0, 12]

4. 3amaTh TIEpEYMCIICHHUEM 3JIEMEHTOB MHOXECTBA, 3a/JlaHHBIE YKAa3aHHUEM XapaKTePUCTHYECKOTO CBOWCTBA
snmemeHToB: = { | , <4,02}

5. 300pa3uTh MHOYKECTBO HA YUCIOBOM mpsiMoii: = { | ,—2=< <10}

BAPUAHT 4.

1. dano MHOXeCcTBO A = {a|a — OYK8bl PYCCKO20 aﬂqbaeuma}. Toraa BepHbIM Oy€T YTBEPKICHHUE:
«MHoxkecTBO A____ ».
a) KOHEYHO W 3aJIaHO MEPEUYHUCICHUEM BCEX 3JIEMEHTOB; 0) KOHEYHO U 3a/IaHHO C MOMOIIBIO XapaKTePUCTUUECKOTO
CBOICTBa; B) OECKOHEYHO W 3a/laHHO IIEPEYMCICHWEM »JJIEMEHTOB; T) OECKOHEYHO M 3aJaH0 C IIOMOIIBIO
XapaKTePUCTUICCKOIO CBOMCTRA.

2. JI71st IPMBEICHHBIX HIXKE MHOXKECTB BEPHBIMHU Oy/IyT yTBEPKACHHS: a) 2V 7 ,O) 27 L B)2VT ,
r) 2V7
3. Hanbl MHOXKecTBa A u B. Haiitn 00nennHeHME, TIepecedeHne U pa3HoCTh MHOXecTB A u B.a) B={-8, 7,0, 5,
9},A=1{1,5,9,0};0) A=[-8, +o), B= (-0, -1)

4. 3ajmaTh TMEPEUYUCICHUEM DJIEMEHTOB MHOXECTBA, 3a/IaHHBIC YKa3aHHEM XapaKTCPUCTHUYSCKOTO CBOMCTBA
anmeMeHTOB: = 1{ | || <4}

5. 300pa3suTh MHOYKECTBO HA YHCIOBOM mpsiMoii: = { | ,—5< <=9}

BAPUAHT 5.
1. JaHo MHOXecTBO 4 = {ala — NIaHemvl COTHEYHOU cucmesz}. Torma BepHBIM Oy/ET YTBEPKICHHE:

«MHOXecTBO A____ ».

a) KOHEYHO W 3aJaH0 TMEPEeYUCIEHHeM BCEeX OJIIEMEHTOB; 0) OECKOHEYHO ¥ 33/]aH0 C TIOMOIIBIO
XapaKTePUCTUIECKOTO CBOMCTBA; B) OECKOHEUHO M 33JaHHO TEPEUUCICHHEM JJIEMEHTOB; I') KOHEYHO U 33/IaHHO C
MOMOIIIBIO XapaKTePUCTUICCKOIO CBOMCTRA.

2. JI71st IPMBEICHHBIX HIDKE MHOYKECTB BEPHBIMH Oy/IyT yTBep:KICHHS: a) V5 ,6)vV5  ,B)V5 ,T)
V5

3. Jlansr mHOXEcTBa A 1 B. Haiftn oObenuHeHne, epecedeHre u pa3HocTh MHOKecTB A u B. a) A = {2, 3, 5,
6},B=1{14,6,2,-2,4};6) A=[-7,+x), B=(—0, 2)

4. 3ajgarTh NEpEUYHMCICHHEM JJICMEHTOB MHOXECTBA, 3a/laHHbIC YKa3aHHUEM XapaKTEPUCTUUSCKOTO CBOWCTBA
snmeMeHTOB: = { | | 1 <3}

5. M300pa3uTh MHOKECTBO Ha YUCIOBOM npsamoi: = { | ,—10< <=0}
BAPUAHT 6.
1. Jlano MHOKeCTBO A = {a|a — empanuya knuzu}. Torya BepHBIM Gy/ieT yTBepseHne: «MHOKECTBO 4 ».

a) KOHEYHO M 33/IaHO MEPEYHCICHUEM BCEX AJIEMEHTOB; 0) KOHEYHO U 33/IaHHO C TIOMOIIBIO XapaKTEPHCTUIECKOTO
CBOICTBa; B) OECKOHEYHO M 3aJ[aHHO TICPEUMCIICHHEM OJIIEMEHTOB; TI') OECKOHEYHO M 33JaHO C TOMOIIBIO
XapaKTEePUCTUUECKOTO CBOMCTRA.

1 1 1 1
2. JInst MpUBEICHHBIX HU)KE MHOYKECTB BEPHBIMH OYIyT YTBEPIKIACHUS: &) 2§ , 0) 25 , B) 25 ,T) 2§

3. Hanbl MHOKecTBa A u B. Haiitn 00bennHeHME, TTepecedeHne U pa3HOCTh MHOXecTB A 1 B. a) A = {6, §, 1, 0},
B={8,-3,4,6,5};0) A=(-5,+0), B=(—0, 7]

4. 3amaTh MEPEUYUCICHUEM DJIEMEHTOB MHOXECTBA, 3a/IaHHBIC YKa3aHHEM XapaKTCPUCTHUSCKOTO CBOMCTBA
anmeMeHTOB: = { | , | | <5}

5. 300pa3suTh MHOYKECTBO HA YUCIOBOM mpsiMoii: = { | ,—16= <3}

BAPUAHT 7.
1. JTano MHOXeCTBO 4 = {a|a — 00OM HA OaHHOU yﬂuue}. Torna BepHbIM OyeT yTBepKIeHHE: « MHOKECTBO
A ».



a) KOHEYHO W 3a/1aHO MEPEYHUCIICHUEM BCEX DJIEMEHTOB; 0) KOHEYHO M 33/IaHHO C ITOMOIIBIO XapaKTePUCTUIECKOTO
CBOWCTBa; B) OECKOHEYHO W 3a/laHHO IIEPEYHCICHWEM »JJIEMEHTOB; T) OECKOHEYHO M 3aJaH0 C IIOMOIIBIO
XapaKTePUCTUIECKOTO CBONCTBA.

2. JInst mpUBEJCHHBIX HU)KE MHOXKECTB BEPHBIMU OYAyT yTBEPKACHUS: a) 3 ,0)3 ,B)3 ,T)3

3. Hanbl MHOKecTBa A u B. Haiitn 00beinHEHME, TTepecedeHne U pa3HOCTh MHOXecTB A 1 B. a) A = {3, 5, 6, 0},
B={1,-8,7,0,5};06) A=[10, +0), B= (-0, 17)

4. 3ajmaTh TMEPEYUCICHUEM DJIEMEHTOB MHOXECTBA, 3a/IaHHBIC YKa3aHHEM XapaKTCPUCTHUCCKOTO CBOMCTBA
snmemeHToB: = { | 1< 1,1}

5. U300pa3iTh MHOKECTBO Ha YHCIOBOM npsimoid: = { | , —b< =-3}

BAPUAHT 8.
1. Hano MHOXECTBO A = {a|a — cmyoenm OaHHOU zpynnbz]. Torma BepHBIM OyneT yTBepkaeHue: «MHOXKECTBO
A ».
a) KOHEYHO | 3a/1aHO MEPEYHNCIICHUEM BCEX DJIEMEHTOB; 0) KOHEYHO M 33/IaHHO C ITOMOIIBIO XapaKTePUCTUIECKOTO
CBOWCTBa; B) OECKOHEYHO W 3a/laHHO IIEPEYHCICHWEM »JJIEMEHTOB; T) OECKOHEYHO M 3aJaH0 C IIOMOIIBIO
XapaKTePUCTUIECKOTO CBONCTBA.

2. JI1s1 IpUBEICHHBIX HIDKE MHOMKECTB BEPHBIMHU OYIyT yTBepKIeHHs: a) 3v2 ,6)3vV2 | B)3V/2 ,
r) 3v2
3. lanbl MHOKecTBa A 1 B. Haiitn 00beiHEHHE, IEpeceYeHe U pa3HOCTh MHOXecTB A u B.a) B={-3,2,6,7,
0},A=1{8,3,0,6};0) A=[-10,+x), B=(—x0, -2)

4. 3anath TEPEYMCIICHHUEM D3JIEMEHTOB MHOXECTBA, 3a/IaHHBIC YKAa3aHUEM XapaKTePUCTHUYECKOTO CBOWCTBA
snemeHToB: = { | , | | =<6}

5. M300pa3uTh MHOKECTBO Ha YUCIOBOM npsimoii: = { | , —6< <13}

BAPHUAHT 9.
1. Mano MHOXeCTBO 4 = {a|a — mouKa Ha nﬂoc;cocmu}. Torna BepHBIM OyAeT yTBepxkaeHune: «MHOKECTBO
A ».
a) KOHEYHO ¥ 33J]aH0 MEPEYUCIIEHUEM BCEX JIEMEHTOB; 0) KOHEUHO U 33JJaHHO C IMOMOIIBIO XapaKTePHCTHIECKOTO
CBOWCTBa; B) OECKOHEYHO W 3a/laHHO IIEPEYHCICHWEM »JJIEMEHTOB; T) OECKOHEYHO M 3aJaH0 C IIOMOIIBIO
XapaKTePUCTUIECKOTO CBOHCTBA.
2. JI71st IPMBEICHHBIX HUXKE MHOXKECTB BEDPHBIMHU OY/IyT YTBEP)KICHHS: a) 2 ,6) 2 ,B) 2 ,r) ?

3. Hanbl MHOKecTBa A u B. Haiitn 00bennHeHME, TTepecedeHne U pa3HOCTh MHOXecTB Au B.a) A= {3,7, 6, 5},
B={4,3,11,9, 5};6) A= (10, tx©), B= (-0, 12]

4. 3ajmaTh MEPEUYUCICHUEM DJJIEMEHTOB MHOXECTBA, 3a/IaHHBIC YKa3aHHEM XapaKTePUCTHUSCKOTO CBOMCTBA
snmemeHToB: = { | , <3}

5. 300pa3suTh MHOYKECTBO HA YUCIOBOM mpsiMoii: = { | ,—21l=s <0}

BAPHUAHT 10.
1. MHano MHOXecTBO 4 = {a|a — cybwvexm Poccutickoii @edepauuu}. Torna BepHBIM OyAET yTBEpKICHHE:
«MHOXECTBO A ».
a) KOHEYHO M 33J[aHO MEPEYNCICHUEM BCEX HIIEMEHTOB; 0) KOHEYHO M 3a/IaHHO C IMTOMOIIBIO XapaKTEPUCTHUECKOTO
CBOICTBa; B) OECKOHEYHO M 3aJ[aHHO TIEPEUUCIICHHEM OJIIEMEHTOB; TI') OECKOHEYHO M 33JaHO C TOMOIIBIO
XapaKTePUCTUIECKOTO CBOHCTBA.
2. JI71st IPMBEICHHBIX HIDKE MHOYKECTB BEPHBIMH Oy/IyT yTBEp:KACHHS: a) V5 ,6)vV5  ,B)VB

r) V5
3. Hanbl MHOXKecTBa A u B. Haiitn 00beinHeHME, TTepecedeHne U pa3HOCTh MHOXecTB A 1 B. a) B =
{—3,0,4,6,7},A=1{9,0,7,-4};6) A=[-9, +x0), B= (-0, 1)

4. 3amaTh TIEpEYMCIICHUEM 3JIEMEHTOB MHOXECTBA, 3a/laHHBIE YKa3aHHUEM XapaKTePUCTHYECKOTO CBOWCTBA
snmemeHToB: = { | , <5}

5. 300pasuTh MHOYKECTBO HA YHCIOBOM mpsiMoii: = { | , —13< =20}
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MPOMEXYTOYHASA ATTECTALIUA

IIepeyeHb BONPOCOB AJI51 POMEKYTOUYHOM aTTEeCTALMH (IK3AMEH)
Uucnosas nocienoBatenbHOCTh U €€ npeaen. [Ipenen ¢pyHknum Ha G6ECKOHEYHOCTH U B TOUKE.

o [ee]
CgoiicTBa npenena GpyHKLIuU. PackpbITHe HEOIIpe1elIeHHOCTH [;]
HenpepreiBHOCTS PYHKIIMHM B TOUKE ¥ HAa IPOMEXKYTKE. Berancnenue npenenos GpyHKIui u
o 0
IIOCIIEA0BATENBHOCTEN. PacKpbITHE HEONIPEACIIEHHOCTH [6]'

[TepBblii U BTOPOIi 3aMeyaTeNbHbIE MPEICIbI.

Omnpenenenne Nporu3BogHON QYHKINH, € GU3NIESCKHIA U TEOMETPUICCKUN CMBICI. Y PaBHCHHE
KacaTeJIbHOM.

[IpaBuna u popmynsl nupdepenuuponanust. AuddepenunpyemMocts QyHKIUN.
HuddepenunpoBanue CI0KHBIX (YHKIIHA.

[Tpon3BOIHBIC BBICIIIUX TOPSIIKOB.

Huddepenunan pynkiun. ['eomerpuueckuii cmbica nuddepeniuana

. UccnenoBanue pyHKIMHA C TOMOIIBIO POM3BOAHOMN: HHTEPBAIbl MOHOTOHHOCTH U AKCTPEMYMBI

GbyHKIHIA.

. Bemmyknocts rpaduka ¢pynkuuid. Toukn nepernba. ACUMIITOTEI.
12.
13.
14.
15.

Heonpenenennslii uHTErpa, ero CBOMCTBA.

Meroza HEMOCPEACTBEHHOTO MHTEIPUPOBAHNUS B HEOIIPEACIICHHOM HHTErpalle.

Meron 3aMeHbI IEPEMEHHON U METOJ MHTETPUPOBAHUS 110 YACTSAM B HEOIIPEAECIICHHOM HHTErpalie.
OnpeneneHHbIl UHTETPAJl, €r0 reoMeTpudeckuil cmbicia. CBOICTBa OINpENEIeHHOI0 MHTErpaa.
®opmyna Hetotona — Jleitbnuia.

HHTerpupoBanue 3aMEHON IEPEMEHHON U 110 YACTAM B OIPEIACICHHOM HHTETpaJIe.

[TpunoskeHus onpeaeneHHOro HHTErpaina B reoMeTpun. Borurcnenue miomazaeit puryp c
IIOMOILBIO ONIPEECIICHHBIX UHTETPAJIOB.

OObIkHOBeHHBIC U] PepeHITNATBHBIC YPaBHCHUS.

Huddepenunansusie ypaBHenus | mopsaka: odlee u 4acTHOE pelieHne, TeOMEeTPUIECKHNA CMBICI,
HayalbHBIC YCIIOBUS, 3a1a4a Ko,

Juddepennmanbrbie ypaBHEHHs IEPBOT0 MOPSAIKA C PA3AEISIONMMUCS IIEPEMEHHBIMU.

. Jluneitnbie ogHOpOaHBIE MU PepeHIaTbHbIe YpaBHEHUS! BTOPOTO MOPSAIKA C TIOCTOSTHHBIMHU

KodpbuIeHTaMu

3HaKOMOCTOSIHHBIE YUCIIOBbIE psAfibl. OCHOBHBIE ONPEIEIICHHS], CBOMCTBA CXOASIIMNXCS PSAOB.
HeoOxoammplii prU3HAK CXOIUMOCTH YHCIIOBBIX PSIOB.

[Tpusnak cxonumoctu [lanambepa

3HaKoNepeMeHHbIE U 3HAKOUEPEIYIOLINECs YUCIIOBBIE PsAbl. AOCOIIOTHAS U YCIOBHAS CXOAMMOCTb.
[Tpuznaxk JleitOHuna.

OyHKIMOHANBHBIE psAbl. OnpeaeneHue, 06IacTb CXOAUMOCTH.

CreneHHbIE psJbl, UHTEPBAJ CXOJIUMOCTH.

[IpruMeHeHue CTENeHHBIX PAI0B K MPUOIMKEHHBIM BBIYMCIICHUSM, K BBIYUCIICHUIO OTIPEACTICHHBIX
WHTETpajoB.

Tpuronomerpudeckuii psg ypwe 11 GyHKIHiA ¢ iepuogomM T=21. DopMyIupoBKa yCIOBUI
pasznoxxumoctu GpyHKIHiA B psaasl Dypbe.

Kombunaropuka. OcHoBHbIE (HOpMYIIBI KOMOMHATOPUKH.

BeposTHOCTH cOOBITHS, CBOMCTBA BEPOSITHOCTH

CymMa coOBbITHI U €€ BEpOSITHOCTb.

[IpousBenenue coOBITHI U €TO BEPOATHOCTD.

Crny4aitHast BenmuurHa. BUIIBI CITyqaifHBIX BEJIMYHH.



buaers! gasa IMPOBECACHUSA IK3aMEHA

Konrpomupyemsie komnerennuu OK 01, OK 02, 11K 1.2, I1IK 2.2, TIK 2.3, 1IK 3.1,
[IK 3.2

DK3aMeH MPOBOJAUTCS B YCTHOM (BapuaHT 1) wim nucbMeHHOM (BapuaHT 2) popme.

NucTpyKums a1 9K3aMeHYI0LIerocs:

1. IIpouTnTEe BHUMATEIBLHO UHCTPYKIIHIO.

2. Ilpy moaroToBKe K OTBETY M HEMOCPEACTBEHHO BO BPEMs OTBETA HA SK3AMECHE
oOydJaronmuMcst  pa3periaeTcsl TOoJb30BaThCs JTAOOPATOPHBIM H  JIEMOHCTPAITMOHHBIM
000py/I0BaHUEM, KaJbKYJISATOpPaMH, CIpPaBOYHUKAMU W TaOJIMIAMH, HE COJEpKaIluMU
MIPSIMOTO OTBETA HAa BOMPOCHI OMIIETOB.

3. Ilpu BeImoONHEHNM 3a7aHui Bbl MOeTe moyib30BaThCsi 4epHOBUKOM. CoBeTyeM
BBITOJIHATh 3aJaHUSI B TOM TOPSJIKE, B KOTOPOM OHM JaHbl. [[JI1 3KOHOMHM BpPEMEHU
IPOIIYCKAWTE 3aJaHue, KOTOPOE HE YIAeTCsA BBIINOJHUTH Cpa3y, U IIEPEXOAUTE K
cienyromeMy. Ecnau mocne BbimoniHeHHsI Bcel paboTel 'y Bac ocrtanercs Bpems, Boi
CMOJKETE BEPHYTHCS K IIPOIYIICHHBIM 3aIaHUSIM.

4. Bpemsi Ha MOATOTOBKY OTBETa Ha 3K3aMEHE, MPOBOAMMOM B yCTHOU Qopme —
20 munyt. Ha BBIMOTHEHHME MHCHMEHHON SK3aMEHAIIMOHHON paboThl O0yuaroleMycs
naetcst 90 MUHYyT.

Kpurepuu oieHKHM YyCTHOI0 3K3aMeHa:

OlleHKA «OTJIMYHO» — 3acly’KHBaeT OOYdYaIOIIMKCS, TOKAa3aBUINK TIyOOKHl |
BCECTOPOHHUW YPOBEHb 3HAHMUSA JUCLMIUIMHBI, YCIEIIHO BBINOJHUBIIUN 3aJaHUS,
IIPENYCMOTPEHHBIE IPOIPAMMOM.

OLIECHKA «XOPOLIO» — 3aCiy’KUBAeT OOydYaroIlMics, MOKa3aBIIUi MOJIHOE 3HAHUE
JUCLMIUIMHBL, YCIICIIHO BBINOJIHUBIIAN 3aJaHUsA, NPELYyCMOTPEHHBIE MIPOrpaMMOM, HO
JOIyCTUBILINN HE3HAYUTEIIbHBIC HEJOYEThI B OTBETE.

OLIeHKA «YyIOBJETBOPHUTEIbHO» — 3aCIyKUBaeT O0O0ydYarolMiics, MOKa3aBLIM
3HaHWE JUCHUIUIMHBI B 0OBEME, JIOCTATOYHOM JUId MPOJOJDKEHUs OoOydeHus,
CHPABUBILUNCSA C 3aJaHUSIMU, IPEAYCMOTPEHHBIMU ITPOTPAMMOH (JIOIYCKAIOTCSI HETIOIHbIE
OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI).

OlIeHKA «HEeYI0BJeTBOPUTEIbHO» — 3aCITy>KMBAaET 00yJarOIMUNCcs, 0OHAPYKUBIITHI
3HAYUTEIbHBIE MPOOETbl B 3HAHUM JAMCLUIUIMHBI, JOMYCTUBLIIMN NPUHIUIHAIbHBIC
OIIMOKY TMPY BHITIOTHEHUH 3a/IaHUH, PEIYCMOTPEHHBIX IPOTPAMMOM.

KpuTepuu o11eHKH YCTHOT0 NMCbMEHHOI0 JK3aMeHa:
OrneHka «5» - 3amanue BoinoJiHeHo Ha 90-100%.
Oruenka «4» - 3amanue BeIITOJIHEHO Ha 70-89%.

Orenka «3» - 3aadHue BBIITOJIHEHO Ha 46-69%.

OreHka «2» - 3a1aHu€e BBINOJIHEHO Ha MeHee 46%.



BAPUAHT 1

Munucrepcrso Tpancnopra Poccuiickoii @enepanun
DenepanbHOE ATEHTCTBO AKEJIE3HOJ0POKHOI0 TPAHCIIOPTA
®enepanbHOe rOCYIAPCTBEHHOE OI0IKeTHOE 00pa3oBaTeIbHOE

yupexKIeHne BbICIIero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil coo01eHnsD)

(ITpusl'YIIC)

Paccmotpeno:
Ha 3aceJaHuU LIUKIOBOW KOMUCCHH
obmenpodeccnoOHanbHBIX U
MaTEeMaTHYECKUX TUCIMIUIMH
[Ipotokom Ne
OT «___ » 20
[Ipeacenarens LIK

©.1.0.

Dk3amenaronHbii ouaer No |
10 TUCIUIUIHHE
OIIL.10. Maremaruka
JUISL CTICUATIbHOCTH
23.02.01 Opranu3zanys nIepeBo30K U
yIpaBleHHe Ha TpaHCTIOpTe (TI0 BUAAM)
['pynmsl

Y1Bepxaaro:

Hauvanpauk ydeGHOTO OT/IENA
®.1.0.

« » 20 T

1. BeposiTHOCTH COOBITHS, CBOHCTBA BEPOSTHOCTH.
2. Beluucnenue onpeieneHHoro nHTerpaia ¢ noMmouso Gopmyssl Hetorona — JleiiOnuna.

. 1
Berauciuts onpeneneHbiii muTerpan _; (2x + 1)dx

1B lim 2223 2t
- Beranenuts npenen: 1M ===

[IpenonaBatensb: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @enepanun
deepaabHOe AaTEHTCTBO JKeJIe3HOI0POKHOT0 TPAHCTIOPTAa
denepajibHOE TOCyIapCTBEHHOE OI0ZKeTHOE 00pa3oBaTe/IbHOe
yupe:kaeHNne BbIcIIero 00pa3oBaHus
«IIpHUBOJKCKHUIA rOCY1apCTBEHHbIN YHUBEPCUTET IyTeil cO001IeHns»
(ITpusl'YIIC)

PaccmotpeHno: Dk3aMeHanMOHHEIH Omer No 2 YTBepKIaIO:
Ha 3aCe/IaHNU [IMKJIOBOW KOMHUCCHUU 0 JUCIHILINHE Hauvanbpauk ydeGHOTO OT/IENA
obmenpodeccnoOHanbHBIX U OI1.10. MaremaTuka ®.1.0.
MaTeMaTUYEeCKUX TUCIUILINH TUTSL CIEIIHAIBHOCTH « » 20 T

[Ipotokom Ne
OT «___ » 20
[Ipeacenarens LIK

®.1.0.

23.02.01 OpraHuzamnus IepeBO30K U
yIpaBleHHe Ha TpaHCTIOpTe (TI0 BUAAM)
['pynmsl

1. 3HAKOIOCTOSIHHBIEC YHCIIOBEIC PAAbL. OcHOBHBIE OIIpCACIICHUA, CBOMCTBA CXOISIINXCS pPAOOB.

2. [1epBbIit ¥ BTOPOI1 3amMeuaTeNbHbIe IPeaebl. BerancianTe:

sin2x

3. Haiitu mpousBonyto GyHkiwy y = IN3X.

Hpenoz(aBaTenL:

®.1.0.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(ITpusI'YIIC)
PaccmoTpeHo: DKk3aMeHalMOHHEIH Oner Ne 3 Y1Bepxaaro:
Ha 3aCeJJaHNU [IUKJIOBOH KOMHCCHH 0 THCIUILINHE HavanpHuk yueGHOTO OT/IENA
o0mienpodeccnoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MaTeMaTUYECKUX JTUCLUIUINH TS CIICIMAIBHOCTH « » 20 T
[Iporokom Ne 23.02.01 Opranusanus IepeBo30K 1
OT «___ » 20 yIpapJeHHe Ha TpaHCIopTe (0 BUIAM)
[pencenarens LK [Mpynmsr
®.1.0.

1. OGbIKHOBEHHBIC MU G EepeHIINATbHBIC YPABHCHHS.

2. CymMa coOBITHI U €€ BEPOSITHOCTb.

3. Haiitu: '( ),ecrm ()=2 — 3.
IIpenonaBarens: d.1.0.

Munucrepcrso Tpancnopra Poccuiickoii @enepanun
denepaibHOe ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCHOpTa
denepanbHoe rocy1apcTBEeHHOE OHOIXKETHOE 00pa3oBaTeIbHOe
yupexaeHue BhICIIero 00pa3oBaHust
«ITpHUBOJLKCKHIA rOCYIapCTBEHHbII YHUBEPCHTET MyTeil CO00IeHus»
(ITpusI'YIIC)

Paccmotpeno: DKk3aMeHalMOHHEIH Ouner Ne 4 YTBepxkaaro:
Ha 3aCeJaHNU [IUKJIOBOW KOMHCCHH 0 THCIUILINHE HavanpHuk yueGHOTO OT/IENA
obmenpodeccnoOHanbHBIX U OI1.10. MaremaTuka ®.1.0.
MaTeMaTUYEeCKUX TUCIUILINH TUTSL CIEIIHAIbHOCTH « » 20 T

[Ipotokom Ne
OT «___ » 20 r
[Ipencenarens LK

®.1.0.

23.02.01 OpraHuzamnus IepeBO30K U
yIpaBleHHe Ha TpaHCTIOpTe (TI0 BUAAM)
['pynmsl

1. Onpenenenue mpou3BOIHON (HYHKINH, €€ PU3NIECKUNA U T€OMETPHUIECKUAN CMBICI.

2. Tpuronomerpuueckuii psan @ypbe s yHknuii ¢ mepuogom T=21. ®opMynHpoBKa yCIOBHH
pasznoxxumoct GpyHKIMiA B paasl Oypee.

3. UccnenoBarh CXOAUMOCTH psiia

[Ipenonasarens:

=12 +5

®.1N.0.

(i MTOMOIIIBIO Tpu3HaKa JleoHwmIIa.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpuel'YIIC)

PaccMoTtpeno:
Ha 3aCe€/IaHNU [UKJIOBOW KOMHUCCHH
o0mienpodeccnoHaIbHBIX U
MaTEMATHUYCCKUX AUCLHUITIINH
[Iporokon Ne
OT «___ » 20
[Ipencenarens LIK

®.1.0.

Dk3aMeHaMoHHbIN Omter Ne 5
10 JUCLUILINHE
OII1.10. MaTremaTuka
IUIA CHELHAIBLHOCTH
23.02.01 OpraHu3zamus IepeBO30K U
yIpaBjCHHUE Ha TPaHCIOpPTE (110 BUIaM)
['pynmsl

Yr1BEpxkaao:

Havansauk yuebHOTO OTHETA
®.1.0.

« » 20 T

1. Iuddepenunanbueie ypaBHeHHs | mopsaka: obliee W 4acTHOE pelIeHHe, TeOMETPUUYECKHIA CMBICT,

HayvaJlbHbIE YCIIOBHS, 3a1a4a Komm.

2. [IpousBenenue cOOBITUI U €r0 BEPOSTHOCTb.

3. Haiitu npon3BOAHYIO PYHKIUU

()=sin3 -(cos3 +1).

IIpenonaBarens: d.1.0.
Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepanbHOE aTEHTCTBO JKeJIE3HOOPOKHOT0 TPAHCIIOPTA
denepalibHOE TOCYIAPCTBEHHOE OIOIXKETHOE 00pa3oBaTe/IbHOE
yupeskieHUue BhICIIEro 00pa30BaHus
«IIpuBo/EKCKHH TOCYTapCTBEHHBI YHHBEPCUTET MyTeil COOOIIeHNs
(IIpuBIl'YIIC)

PaccmoTpeno: DK3aMeHalMOHHEIH Ouner Ne 6 Y1Bepxkaaro:
Ha 3aceIaHNHN ITUKIIOBON KOMHUCCHH 0 JUCLIMILINHE Havansnauk yuebHOTO OTHETA
obmenpodeccnoOHanbHBIX U OI1.10. MaremaTuka ®.1.0.
MaTeMaTUYEeCKUX TUCIUILINH TUTSL CIEIHAIbHOCTH « » 20 T

[Iporoxom Ne

23.02.01 OpraHuzamnus IepeBO30K U

OT«__ » 20T yIpaBJIeHUe Ha TPaHCIopTe (110 BUAaM)
[pencenarens LK [Mpynmst
®.1.0.
1. IuddepentmpoBanme CIOKHBIX (YHKITHIH.
2. CteneHHbIe PA/bl, THTEPBAJl CXOAUMOCTH.
3. Haittn Bce pemenus T PepeHHatbHOr0 ypaBHEHHS = - ( 2+ )

[Ipenonasarens:

®.1N.0.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(ITpusI'YIIC)
PaccmotpeHo: Dx3aMeHaMoHHbIN Outer Ne 7 YTBepxkaaro:
Ha 3aceJaHUY LIUKIOBOI KOMHCCHHI 0 THCIUILINHE HavanpHuk yueGHOTO OT/IENA
o0mienpodeccnoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MaTE€MATUYECKUX JUCIUILINH IS CIEMAIbHOCTH « » 20 r

[Iporokon Ne
OT «___ » 20
[Ipencenarens LIK

®.1.0.

23.02.01 OpraHu3zamus IepeBO30K U
yTnpasiicHHE Ha TpaHCTIOpTe (IO BUIAM)
['pynmsl

1. HeonpeneneHHbIi HHTErpasl, €ro CBOMCTRA.
2. HpI/IMeHeHI/Ie CTCIICHHBIX PAI0OB K HpI/I6HI/I)KCHHI>IM BBIYHCJICHUAM, K BBIYUCIICHUIO OMPCACIICHHBIX

WUHTErpaJioB.
3. Haiitu Touku nepern6a pynkmumun =2 3—8 .
[IpenonaBatenb: ®.1.0.
Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaiabHOe ATEHTCTBO KeJIe3HOA0P0KHOT0 TPAHCIOPTA
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe
yupe:kieHne BbIcIIero 00pa3oBaHus
«ITpUBOKCKMIA rOCYy1apCTBEeHHBIH YHUBEPCHTET MyTeil cO00IeHns»
(IpusI'YIIC)

PaccmoTpeHo: Dk3aMeHanuoHHbIN omner Ne 8 YTBepxkaaro:
Ha 3aCe€JaHnuH LUKIOBOH KOMHUCCHH O JTACTWTIIHHE HauansHauk ydeGHOTO OTZHENA
obmenpodeccnoOHanbHBIX U OI1.10. MaremaTuka ®.1.0.
MaTeMaTU4YECKUX JTUCIUILINH TUTSL CTIEIIHAIBHOCTH « » 20 T

[Ipotokom Ne
OT «___ » 20
[Ipeacenarens LIK

®.1.0.

23.02.01 OpraHuzamnus IepeBO30K U
yIpaBleHHe Ha TpaHCTIOpTe (TI0 BUAAM)
['pynmsl

1. Onpenenennslii nATErpan, €ro reoMeTpudeckuii cMpici. CBOWCTBA ONpENEIEHHOrO MHTErpaa.
®opmyna Hetotona — Jleitbnuia.

2. JluneiHble omHOpoAHBIC aU(M(EpPEHIUATBHBIE YPaBHEHHS BTOPOTO TOPSJIKA C TOCTOSHHBIMH
KOX(DUITMCHTAMH.

3. BeposTHOCTh TOTO, UTO CTYACHT CHACT MEPBbI 3k3aMeH, paBHa 0,9; Bropoit — 0,9; Tperuii — 0,8.
HaiiTu BeposiTHOCTH TOTO, YTO CTYACHTOM OYAYT CAaH TOJIBKO OJIMH K3aMEH.

IIpenonaBarens: d.1.0.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpuel'YIIC)

PaccMoTtpeno:

Ha 3aCe€/IaHNU [UKJIOBOW KOMHUCCHH

o0mienpodeccnoHaIbHBIX U

MaTEMATHUYCCKUX AUCLHUITIINH

[Iporokon Ne

OT «___ »

[Ipencenarens LIK
®.1.0.

20 T

Dk3aMeHalMoHHbIN Omter Ne 9
10 JUCLUILINHE
OII1.10. MaTremaTuka
IUIA CHELHAIBLHOCTH
23.02.01 OpraHu3zamus IepeBO30K U
yIpaBjCHHUE Ha TPaHCIOpPTE (110 BUIaM)
['pynmsl

Yr1BEpxkaao:
Havansauk yuebHOTO OTHETA
®.1.0.
20 T

« »

1. UaTerpupoBanue 3aMEeHOM NEPEMEHHOM U M0 YacTsIM B ONPEAEIICHHOM UHTerpaie. Beraucinuth

. 2
onpeneneHHbli unterpat: , (2 + 1)3

2. (DYHKL[I/IOHaHBHble pAabL. Onpez[eneHHe, 001acTh CXOAUMOCTH.

3. Haiitu skcTpeMyM, TPOMEXYTKH BO3pACTaHHS U YOBIBaHUSA QYHKIH ) = xt—4x+4/

IIpenonaBarens: d.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @enepanun
DenepaibHOe ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTa
denepajibHOE TOCyIaPCTBEHHOE OI0ZKeTHOE 00pa3oBaTe/IbHOe
yupe:KaeHue BbICHIEro 00pa3oBaHust
«IIpHUBOJKCKHUIA rOCY1apCTBEHHbIN YHUBEPCUTET IyTeil cO001LeHnus»
(ITpusl'YIIC)

PaccmotpeHno: Dx3ameHaroHHbI ouner Ne 10 YTBepKIaIo:
Ha 3aceJaHuH LUKIOBOW KOMUCCHH 0 TUCIUILIHHE Hauvanpauk yyeOHOTO OT/IENA
obmenpodeccnoOHanbHBIX U OI1.10. MaremaTuka ®.1.0.
MaTeMaTUYECKUX TUCLUIUIAH TUTSL CIEIIHAIbHOCTH « » 20 T

[Ipotokom Ne

OT «___ »

[Ipeacenarens LIK
®.1.0.

20 1

23.02.01 Opranu3zanys IepeBo30K U
yIpaBleHHe Ha TpaHCTIOpTe (TI0 BUAAM)
I'pynme

1. MeTo HENOCpeACTBEHHOTO NHTEIPUPOBAHUS B HEONPEEIIEHHOM UHTErpasle.
2. uddepenunanbHbie ypaBHEHUS IEPBOTO MOPSIKA C PA3ACISIOMIMMHCS IEPEMEHHBIMHU.

2

3.BerauciuTh miaomaas GUrypel, OrpaHUMYeHHON JIMHUSAMH = < —

[Ipenonasarens:

®.1N.0.

9

=—2 +2




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpuel'YIIC)

PaccMoTtpeno:
Ha 3aCe€/IaHNU [UKJIOBOW KOMHUCCHH
o0mienpodeccnoHaIbHBIX U
MaTEMATHUYCCKUX AUCLHUITIINH
[Iporokon Ne
OT «___ » 20
[Ipencenarens LIK

®.1.0.

Dx3ameHannoHHbIH ouner Ne 11
10 JUCIIUATIINHE
OII1.10. MaTremaTuka
IUTSL CIIEIMAIIBHOCTH
23.02.01 OpraHu3zamus IepeBO30K U
yIpaBjCHHUE Ha TPaHCIOpPTE (110 BUIaM)
['pynmsl

Yr1BEpxkaao:

Havansauk yuebHOTO OTHETA
®.1.0.

« » 20 T

1. [TpunosxeHNs ONpeaeIeHHOTO HHTETpalla B TeOMETpHH. BhIunciieHne miomaaeid Guryp ¢ moMoIIbo

OTIpeIeNIEHHBIX HHTETpaioB. HalTu miomanb GUrypsl, orpaHi4eHHON JTMHASAMHA

2. BepoaTHOCTb COOBITHS, CBOWCTBA BEPOSTHOCTH.

=— 244y =0,

w 2 +4
3. MccnenoBate CXOAUMOCTD psifia 17
IIpenonaBarens: d.1.0.
Munucrepcreo Tpancnopra Poccuiickoit @enepanun
deepaabHOe AaTEHTCTBO JKeJIe3HOI0POKHOT0 TPAHCTIOPTAa
®eepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe
yupeskieHue BbIcero 00pa3oBaHus
«IIpHUBOJKCKHUIA rOCY1apCTBEHHbIN YHUBEPCUTET IyTeil cO001eHns»
(IIpusI'YIIC)
PaccmoTpeHo: Dk3aMeHanoHHbIH Omter Ne 12 YTBepxaro:
Ha 3ace€JaHnH LUKIOBOH KOMHUCCHH 0 UCIATIINHE HauanbHauk ydeGHOrO OTZAENA
o0mienpodeccnoHaIbHBIX U OI1.10. MaremMaTuKa ®.1.0.
MaTeMaTUYECKUX JTUCLUIUINH JUISL CTICIMAIBHOCTH « » 20 T

IIporokon Ne
OT «___ » 20
[Ipencenarens LIK

©.1.0.

23.02.01 OpraHuzamnus IepeBO30K U
yTpasiicHHE Ha TpaHCTIOpTe (IO BUIAM)
['pynmsl

1. Bemyxkiocts rpaduka ¢yaknwii. Toukn mepernba. AcumMnToTel. ONpeaeTuTh TOUYKH Mepernda KPUBOM

()= 3-

2. Komb6unatopuka. OcHOBHBIE (hOPMYIIBI KOMOMHATOPUKH.
3. BeposTHOCTH TOTO, UTO CTYJEHT CAACT MEPBBIH SKk3aMeH, pasHa 0,7; Bropoii — 0,6; Tperuii — 0,8. Halitu
BEPOSTHOCTH TOTO, YTO CTYACHTOM OYIYT CIAHbI XOTS OBl OJTUH 3K3aMEH.

Hpenoz(aBaTenL:

®.1.0.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpuel'YIIC)

PaccMoTtpeno:

Ha 3aCe€/IaHNU [UKJIOBOW KOMHUCCHH

o0mienpodeccnoHaIbHBIX U

MaTEMATHUYCCKUX AUCLHUITIINH

[Iporokon Ne

OT «___ »

[Ipencenarens LIK
®.1.0.

20 T

Dx3ameHannoHHbIN omner Ne 13
10 JUCIIUATIINHE
OII1.10. MaTremaTuka
IUTSL CIIEIMAIIBHOCTH
23.02.01 OpraHu3zamus IepeBO30K U
yIpaBjCHHUE Ha TPaHCIOpPTE (110 BUIaM)
['pynmsl

Yr1BEpxkaao:
Havansauk yuebHOTO OTHETA
®.1.0.
20 T

« »

1. MeToz 3aMeHbI IEPEMEHHON H METOJ HHTEIPUPOBAHUS 110 YaCTAM B HEOIPEAECICHHOM HHTETPAJIE.
2. Jluneiinpie 0JHOPOIHBIE MU PepeHINANTbHBIE YPaBHEHHS BTOPOTO MOPSAKA C TIOCTOSHHBIMU

ko3 purmenTamMmu

3. B xop3uHe 5 OenpIxX mapos, 2 B MOJIOCKY, 3 YEPHBIX U 7 B KJIETKY. HaliTH BEpOSITHOCTH TOTO, YTO HAyTa]

BBIOpaHHBIH 1Iap OyJeT O JHOI[BETHHIM

IIpenonaBarens: d.1.0.
Munucrepcreo Tpancnopra Poccuiickoin @enepanun
DenepanbHOe aTeHTCTBO JKeJIe3HOI0PO:KHOT0 TPAHCIIOPTa
denepajibHOE TOCYIaPCTBEHHOE OI0ZKeTHOE 00pa3oBaTe/IbHOe
yupe:KaeHue BbICHIEro 00pa3oBaHust
«IIpHUBOJKCKHUIA rOCY1apCTBEHHbIN YHUBEPCUTET IyTeil cO001LeHnus»
(IIpusIl'YIIC)

PaccmotpeHo: Dk3ameHannoHHbI Omter Ne 14 YTBepxaro:
Ha 3aCe€/IaHNU [UKJIOBOW KOMHUCCHH 0 JUCIMILTHHE Havansauk yuebHOTO OTHETA
o0mienpodeccnoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MaTeMaTUYECKUX TUCLUIUIAH TUTS CTICIIHATEHOCTH « » 20 T

[Iporokon Ne

OT «___ »

[Ipencenarens LK
®.1.0.

20 1

23.02.01 Opranu3zanys IepeBo30K U
yTnpasiicHHE Ha TpaHCTIOpTe (IO BUIAM)
I'pynmer

1. 3HaKonepeMeHHbIC M 3HAKOUEPEIYIOLINECS YUCIOBbIC Psibl. AOCOMIOTHAS M YCIOBHASI CXOIHUMOCTb.
2. IlpaBuna u Gpopmyisl muddepenupoanus. Jnddepenuupyemocts pyaxmun. Anddepennnan
dynxrun. Haiitr npousBoanyio npomssenenns: () =3 2. ( —4).
3. Hansl muoXecTBa A = {3,5,0, 11, 12, 19}, B={2,4, 8, 12, 18,0}, Haiitu nepeceucHue,

O6’L€I[I/IHCHI/IG " Pa3HOCTh.

Hpenoz(aBaTenL:

®.1.0.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpusl'YIIC)
PaccmoTpeHo: Dk3aMeHannoHHbI Ouner Ne 15 Y1Bepxaaro:
Ha 3aceIaHNHN ITUKIIOBON KOMHUCCHH 0 JUCLIMILIHHE Havansauk yuebHOTO OTHETA
o0mienpodeccnoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MaTE€MATUYECKUX JUCIUILINH IS CIEMAIbHOCTH « » 20 r

[Iporokon Ne
OT «___ » 20
[Ipencenarens LIK

®.1.0.

23.02.01 OpraHu3zamus IepeBO30K U
yTnpasiicHHE Ha TpaHCTIOpTe (IO BUIAM)
['pynmsl

1. UccnenoBanue pyHKIMIA C TOMOIIbIO MPOU3BOIHOMN: HHTEPBAIBI MOHOTOHHOCTH U SKCTPEMYMBI

¢yukuuit. UccnenoBars GyHKIHMIO HA MOHOTOHHOCTE: () = 2 —

+4.

2. uddepenunansusie ypaBHeHus | mopsaka: od1ee 1 4acTHOE pelieHHe, TeOMETPUIECKUN CMBICT,

HayvaJbHbIE YCIIOBHS, 3a1a4a Komm.
3. Pemmts 3anauy Komm uist ypaBHeHHUs +

Hpenoz(aBaTenL:

®.1.0.

=0, eciu y(2)=3.

Munucrepcreo Tpancnopra Poccuiickoin @enepanun
denepanbHOE ATEHTCTBO AKEJIE3HOA0POKHOI0 TPAHCIOPTA
@deepanbHoe rocylapcTBeHHOE 0I01KeTHOE 00pa3oBaTelIbHOe

yupexkIeHne BbICIIero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpusIl'YIIC)
PaccmoTpeHo: Dk3aMeHanuoHHbIl Ouner Ne 16 Y1BepxKaaro:
Ha 3aceIaHNHN ITUKIIOBON KOMHUCCHH 0 JUCLIMILIHHE Havansauk yuebHOTO OTHETA
obmenpodeccHoOHaNbHBIX U OI1.10. MaremaTuka ®.1.0.
MaTeMaTUYEeCKUX TUCIUILINH TUTSL CTIEIIHAIBHOCTH « » 20 T

[Ipotokom Ne
OT «___ » 20
[Ipeacenarens LIK

®.1.0.

23.02.01 OpraHuzamnus IepeBO30K U
yIpaBleHHe Ha TpaHCTIOPTE (TI0 BUAAM)
['pynmsl

1. HenpeprIBHOCTE (DYHKITMH B TOYKE U Ha IPOMEXYTKe. Brrunciienue npenenoB QyHKIUI 1

3 3+

o 0 .
nocieao0BaTeNbHOCTEN. PackpbITre HeonpeneleHHOCTH [5]‘ Beraucnuts npenen: ||rTc1)
2. Cymma coOBbITHH U €€ BEPOSITHOCTb.
3. Haiinure ob1ee perenne TMHEHHOTO OTHOPOIHOTO MU (epEeHIINANTBHOTO YPaBHEHUS BTOPOTO TOPSIKA C

3 +49y"+4y=0

MMOCTOSTHHBIMH K03 pUIIneHTaMu :

[IpenonaBatensb: ®.1.0.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpuel'YIIC)

PaccMoTtpeno:

Ha 3aCe€/IaHNU [UKJIOBOW KOMHUCCHH

o0mienpodeccnoHaIbHBIX U

MaTEMATHUYCCKUX AUCLHUITIINH

[Iporokon Ne

OT «___ »

[Ipencenarens LIK
®.1.0.

20 T

Dx3amMeHanMoHHbIH Ouner Ne 17
10 JUCIIUATIINHE
OII1.10. MaTremaTuka
IUTSL CIIEIMAIIBHOCTH
23.02.01 OpraHu3zamus IepeBO30K U
yIpaBjCHHUE Ha TPaHCIOpPTE (110 BUIaM)
['pynmsl

Yr1BEpxkaao:
Havansauk yuebHOTO OTHETA
®.1.0.
20 T

« »

1. YucnoBas nocienoBaTenbHOCTb U e€ mpenei. [Ipenen pyHkiuy Ha 06CKOHEYHOCTH U B TOYKE.
2. Cymma coObITUI U €€ BEPOSITHOCTD.

3. Haiitu momans GUrypel, OrpaHU4eHHON JIMHUSIME = 6 — 2 1 ocklo abermce.
[IpenonaBatensb: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @enepanun
deepaabHOe aTEHTCTBO JKeJIe3HOI0POKHOT0 TPAHCIIOPTAa
denepajibHOE TOCyIaPCTBEHHOE OI0ZKeTHOE 00pa3oBaTe/IbHOe
yupe:kaeHne BbICIIero 00pa3oBaHus
«IIpHUBOJKCKUIA rOCYIapCTBEHHbIN YHUBEPCUTET IyTeil cO001eHns»
(ITpusl'YIIC)

PaccmotpeHno: Dx3ameHarMoHHbIH Omaer No 18 YTBepKIaIo:
HAa 3aCe/IaHNU [IMKJIOBOW KOMHUCCHUU 0 JUCIMILTHHE Hauvanpauk ydeGHOTO OT/IENA
obmenpodeccnoOHanbHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTUYECKUX TUCLUIUIAH TUTSL CIEIHAIbHOCTH « » 20 T

[Ipotokom Ne

OT «___ »

[Ipeacenarens LIK
®.1.0.

20 1

23.02.01 Opranu3zanys IepeBo30K U
yIpaBleHHe Ha TpaHCTIOpTe (TI0 BUAAM)
I'pynms

1. 3HaKoIepeMEHHbIC U 3HAKOUEPETYIOIMECS YMCIIOBBIC PSIIbl. AOCOIIOTHAS U YCIIOBHAS CXOAUMOCTb.
2. Nuddepenunan pynkuuu. ['eomerpruyeckuit cmbica nuddepenimana

2

3. Boraucnuts onpeaeneH bl HHTETpat 0,6x(1 -x° )dx .

Hpenoz[aBaTenL:

0

®.1.0.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IpusI'YIIC)
PaccmoTpeHo: Dk3aMeHanuoHHbIl Ouner Ne 19 Y1Bepxaaro:
Ha 3aCe€JaHnH LUKIOBOH KOMHUCCHH O JTACTWTIIHHE HauansHauk yyeGHOrO OTZHENA
o0mienpodeccnoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MaTE€MATUYECKUX JUCIUILINH IS CIEMAIbHOCTH « » 20 r
[Iporokoi Ne 23.02.01 Opranusanus IepeBo30K 1
OT«___ » 20_r. yTnpasiicHHE Ha TpaHCTIOpTe (IO BUIAM)
[pencenarens LK [Mpynmsr
®.1.0.
1. 'eomeTpuyecKkuil CMBICT IPOU3BOIHON. Y paBHEHHE KacATEIbHOI.
2. CnyyaiiHas BenuurHa. Bunpl cnyyailHbIX BEIHYUH.
2
. 1g74x
3. Beruucnuts npeaen GyHKIHA lim’ & "%
x—0 2x2
[IpenonaBarens: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @enepanun
DenepaibHOe ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTa
denepajibHOE TOCYIaPCTBEHHOE OI0ZKeTHOE 00pa3oBaTe/IbHOe
yupeskieHue BbIcIero 00pa3oBaHus
«IIpHUBOJKCKUIA rOCY1apCTBEHHbIN YHUBEPCUTET IyTeil cO001LIeHnus»
(ITpusl'YIIC)

PaccmotpeHno: Dx3ameHaroHHbIH ouner Ne 20 YTBepKIaIo:
HAa 3aCe/IaHNU [IMKJIOBOW KOMHUCCHUU 0 JUCIMILINHE Hauvanpauk ydeGHOTO OT/IENA
o0mienpodeccHoHaIbHBIX U OI1.10. MaremaTuka ®.1.0.
MaTeMaTUYECKUX TUCLUIUIAH TUTS CTIEIIHATEHOCTH « » 20 T

IIporokon Ne
oT«__ » 20 1.
[Ipencenarens LK

®.1.0.

23.02.01 Opranu3zanys IepeBo30K U
yTpasiicHHE Ha TpaHCTIOpTe (IO BUIAM)
I'pynms

o [ee]
1. CpoticTBa nipenena GyHKUUU. PackpbiTiE HEOMIPEIeIeHHOCTH [—]

(ee]

2. Tpuronometprueckuii psin @ypoe aius Gynkuuii ¢ nepuogom T=2n. opmynnupoBKa yCIOBUHA
pas3noxKUMOCTH QYHKIMH B psabl Dypebe.

3. 3amucaTh ypaBHEHHUE KacaTeabHOU rpaduKky GpyHKIUN

[Ipenonasarens:

®.1N.0.

= 3sin B TOYKe aOCHUCCON ¢ = T




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpuel'YIIC)

PaccMoTtpeno:
Ha 3aCe€/IaHNU [UKJIOBOW KOMHUCCHH
o0mienpodeccnoHaIbHBIX U
MaTEMATHUYCCKUX AUCLHUITIINH
[Iporokon Ne
OT «___ » 20
[Ipencenarens LIK

®.1.0.

Dx3ameHannoHHbIH ouner Ne 21
10 JUCIIUATIINHE
OII1.10. MaTremaTuka
IUTSL CIIEIMAIIBHOCTH
23.02.01 OpraHu3zamus IepeBO30K U
yIpaBjCHHUE Ha TPaHCIOpPTE (110 BUIaM)
['pynmsl

Yr1BEpxkaao:

Havansauk yuebHOTO OTHETA
®.1.0.

« » 20 T

1. Kom6unaropuka. OcHOBHBIE (hOpPMYIJIBI KOMOMHATOPUKH.
2. 3HaKONIEPEMEHHBIC U 3HAKOYCPEIYIOIIUECS YHCIOBBIC PSIbl. AOCOIIOTHAS M YCIIOBHASI CXOJIUMOCTb.
2

3. Haiitu npousBoaHy0 QyHKIIUU = ——

sin
IIpenonaBarens: d.1.0.
Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepanbHOe aTeHTCTBO JKeJIe3HOI0PO:KHOT0 TPAHCIIOPTa
denepalibHOE TOCYIaPCTBEHHOE OIOIXKETHOE 00pa3oBaTe/ibHOe
y4YpeskeHUe BBICIIEro 00pa30BaHHUs
«IIpuBoO/EKCKHH TOCYIapCTBEHHBI YHHBEPCUTET MyTeil COOOIIeHHs
(IIpuBIl'YIIC)
PaccmotpeHo: Dk3aMeHanuoHHbIN Ouner No 22 YTBepxaaro:
Ha 3aceIaHNHN ITUKIIOBON KOMHUCCHH 0 JUCLIMILIHHE Havansauk yuebHOTO OTHETA
obmenpodeccnoOHanbHBIX U OI1.10. MaremaTuka ®.1.0.
MaTeMaTUYEeCKUX TUCIUILINH TUTSL CIEIIHAIBHOCTH « » 20 T

IIporokon Ne
OT «___ » 20
[Ipencenarens LIK

®.1.0.

23.02.01 OpraHuzamnus IepeBO30K U
yTnpasiicHHE Ha TpaHCTIOpTe (IO BUIAM)
['pynmsl

1. IIpou3BoAHbBIE BBICIIHMX HOPSIKOB.
2. JIuneiinple 0JHOPOIHBIE MU PepeHINANTbHBIE YPaBHEHHS BTOPOTO MOPSAKA C TIOCTOSHHBIMU

ko3 pumenTamMmu

3. Beruucnuth onpenencHHbIq HHTETpal

[Ipenonasarens:

* Bxdx

12x2—2'

®.1N.0.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpuel'YIIC)

PaccMoTtpeno:
Ha 3aCe€/IaHNU [UKJIOBOW KOMHUCCHH
o0mienpodeccnoHaIbHBIX U
MaTEMATHUYCCKUX AUCLHUITIINH
[Iporokon Ne
OT «___ » 20
[Ipencenarens LIK

®.1.0.

Dx3ameHanMoHHEIN omner Ne 23
10 JUCIIUATIINHE
OII1.10. MaTremaTuka
IUTSL CIIEIMAIIBHOCTH
23.02.01 OpraHu3zamus IepeBO30K U
yIpaBjCHHUE Ha TPaHCIOpPTE (110 BUIaM)
['pynmsl

Yr1BEpxkaao:

Havansauk yuebHOTO OTHETA
®.1.0.

« » 20 T

1. IlpuoskeHus: onpeaesieHHOT0 HHTErpaia B reOMeTpUd. Brrurncnenue miomaaen Gpuryp c
MIOMOIIBIO OIIPEICTICHHBIX HHTETPAJIOB

2. (DYHKL[I/IOHB_J'IBHLIC pAAObIL. OHpeI[eJ'ICHI/IC, 00J1aCcTh CXOOUMOCTH.

3. Haiimure obmiee penieHne JMHSWHOTO OJHOPOTHOTO MU GepeHITNaIBEHOTO YpaBHEHUSI BTOPOTO

t r_ _
TIOPSIKA C MOCTOSHHBIME Kod(ddunmenTamu +y'-2y=0

[IpenonaBatenp: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @enepanun
DenepaiabHOe ATEHTCTBO KeJIe3HOJ0P0KHOT0 TPAHCHIOPTA
deepanbHoe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTelbHOe
yupe:kieHne BbIcIero 00pa3oBaHus
«ITpUBOKCKMIA rOCy1apCTBEeHHBIH YHHBEPCHTET MyTeil cO00IeHns»
(ITpusl'YIIC)

Paccmotpeno: Dk3ameHanuonHsii oumer No 24 YTBepKIaIo:
Ha 3aceJaHuU LIUKIOBOW KOMUCCHH O JTACIATIIHHE Hauvanbpauk ydeGHOTO OT/IENA
obmenpodeccHoOHaNbHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTUYEeCKUX TUCIUILINH TUTSL CIEIIHAIbHOCTH « » 20 T

[Ipotokom Ne
OT «___ » 20
[Ipeacenarens LIK

®.1.0.

23.02.01 OpraHuzamnus IepeBO30K U
yIpaBleHHe Ha TpaHCTIOpTe (TI0 BUAAM)
['pynmsl

1. Juddepenunanbueie ypaBHeHus | mopsinka: odIiee 1 4acTHOE pelieHne, TeOMETPUIECKHIA CMBICI,

Ha4daJIbHbIC YCJIOBU:, 3a1a4a Komm.

2. Beimykiocts rpaduka ¢yHkiuid. Touku nepernda. ACHMITOTEHI.

3. HaiiTi mpou3BogHyI0 GYHKIUH

[Ipenonasarens:

y={1-2x" +42).

®.1N.0.




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe

yupeskieHue BbIcero 00pa3oBaHus

«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IIpuel'YIIC)

PaccMoTtpeno:
Ha 3aCe€/IaHNU [UKJIOBOW KOMHUCCHH
o0mienpodeccnoHaIbHBIX U
MaTEMATHUYCCKUX AUCLHUITIINH
[Iporokon Ne
OT «___ » 20
[Ipencenarens LIK

®.1.0.

Dk3amMeHanMOHHEIN omner Ne 25
10 JUCIIUATIINHE
OI1.10. MaTemaTnka
IUTSL CIIEIMAIIBHOCTH
23.02.01 OpraHu3zamus IepeBO30K U

['pynmsl

yTnpasiicHHE Ha TpaHCTIOpTe (IO BUIAM)

Yr1BEpxkaao:

Havansauk yuebHOTO OTHETA
®.1.0.

« » 20 T

1. JIuneiinbie ogHOpOAHBIE AU depeHIInaIbHble ypaBHEHUSI BTOPOTO MOPSAKA C MOCTOSHHBIMU

ko3P unmeHTamu.

2. Ciryualiinas BenuuuHa. Buabl cirydyaliHbIX BEJIMYUH.

3. Beraucnuts npenen pyHkouu lim

Hpenoz[aBaTenL:

2+3x+x’

== x+1

®.1.0.




BAPUAHT 2

Munucrepcrso Tpancnopra Poccuiickoii @enepanun
DenepanbHOE ATEHTCTBO AKEJIE3HOJ0POKHOI0 TPAHCIIOPTA
®enepanbHOe rOCYIAPCTBEHHOE OI0IKeTHOE 00pa3oBaTeIbHOE
yupe:kaeHune BbIcIIero 00pa3oBaHus
«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil coo01eHnsD)

(ITpusl'YIIC)
PaccmotpeHno: Dk3aMeHanMoHHbIH Omaer Ne 1 YTBepKIaIo:
Ha 3aCeIaHUH [IUKIIOBOM KOMHCCHH 10 JUCIUTUTAHE HavanpHuk yaeGHOTO OTaea
obmenpodeccnoOHanbHBIX U OI1.10. MaTremaTuka ®.1.0.
MaTeMaTUYECKUX TUCLUIUIAH TUTSL CIEIIHAIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranuzaius IepeBO30K U
OT «___» 20 yIpaBlIeHHe Ha TPAHCTIOPTE (110 BUIaM)
[Ipeacenarens LIK [Mpynmsr
®.1.0.
3 2

1. Beraucautp npenen GyHKIUH: a) limL2 ,0) limL , B) lim 10x +38x 4x

= 3x+Xx =3 6x —18 = =2x7 —-5x+3

Jx

2. Haittu npousBoausle GpyHkiuu: a) y = 12x° + 7 + iﬁ +2sinx;06) y=7" cos3x,B) y=
X

3. Haiitu Touxu nepern6a kpusoit ( ) = 3—6 2+2 —7.

8_1p 4 2
4. Haiitu unrerpamst: a) (14 ©—8 +3) 6) # , B) %; r) O,6x<2—x2)dx.

5. CkopocTh ABUKEHHSI MaTEepPHATbHOM TOYKH H3MEHSETCS MO 3aKOHy V =(15t—at2)/% . Haiinure

3HAQUYEHHUE @ , €CIU U3BECTHO, YTO IyTh, MPOMJICHHBIA TOUKOW OT Hauyaja JBMXKEHHS /10 €€ OCTaHOBKH,
paBeH 22,5 m.

6. lansl MHOkecTBa A u B. Halitu o6benunenue, nepeceyeHre U pa3HOCTb MHOXeCTB A u B, eciu
A={] [=8 +o)},B={ | (-, —1)}

7. YCTpPOHCTBO COCTOMT W3 JBYX HE3aBUCHUMO pabOTaIOIIUX 3JIeMEHTOB. BeposTHOCcTh 0Oe30TKa3HOU
paboThl B TEUYEHHE HEKOTOPOrO0 BPEMEHHU KaXXIOro M3 HUX cooTBeTcTBeHHO paBHa 0,9, m 0,8. Haiitu
BEPOATHOCTH TOTO, YTO B TE€YEHHE HEKOTOPOTO BPEMEHU TOJIBKO OJMH 3JIE€MEHT BBIIIET U3 CTPOSI.

8. Haittn o6muit naTerpan nuddepeHnuansHoro ypapaenus - = 12 ° — 6,

3n—-2

n=1 2"
10. CnyyaiiHas BelMYMHa  3aJaHa CIEIYIONIMM 3aKOHOM PacIpeieIeHus:
-2 -1 1 3 4
0,2 021 0,1 ? 0,1

Haiitu HCU3BCCTHYIO BCPOATHOCTb U MATCMATHYCCKOC OKUAAHUC.

9. UccnenoBaTh Ha CXOUMOCTD PSIJT

IIpenonaBarens




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe
yupeskieHue BbIcero 00pa3oBaHus
«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(ITpusI'YIIC)
Paccmotpeno: DK3aMeHalMOHHEIH Ouner No 2 YTBepxkaaro:
Ha 3aCeIaHUU [MKIOBOM KOMUCCHH 0 THCIUILINHE HavanpHuk yueGHOTO OT/IENA
o0mienpodeccnoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MaTE€MATUYECKUX JUCIUILINH IS CIEMAIbHOCTH « » 20 r
[Iporokon Ne 23.02.01 OpraHu3zamus IepeBO30K U
OT«___ » 20T yIpaBjCHHUE Ha TPaHCIOpPTE (110 BUIaM)
[pencenarens LK [Mpynmsr
®.1.0.
2 3

1. Beraucauts npepen GyHKIHUH: a) limL3 ,0) limL, B) limw

= 3x—Xx =2 5x—-10 = Tx 4+ x"—5x

x

2 .
2. Haittu npousBoansle GpyHkiuu: a) y = 10x° —3 + ——12sinx;6) y=5" cos3x,B) y=
X

3. Haiitu Touku neperu6a kpusoit () = 3+3 2,

. 0,4x(8 - x*)dx

0

oyt 8
4. Haiit uHTErpAIIbI a) (12x —-9+14 6) 0) %X , B) %; r
X —5x

5. CKOpOCTB ABHUIKCHUS U3MCHACTCA 110 3aKOHY V= (l’ll2 - t)/% . Haﬁ,[[HTe 3HAa4YCHUC n , €CJIIM U3BCCTHO,

YTO MyTh, IPOUJACHHBIN TEIOM 32 MATYH0 CEKYHIY, paBeH 59 m .

6. [lanbl MHOKecTBa A 1 B. Haiftu oObequHeHne, nepeceyeHne u pa3sHoCcTh MHOXeCTB A u B, ecin
A={] (10, +o)},B={ | (-,12]}

7. Jlna curnammzanuyd 00 aBapuM yCTaHOBJICHBI JBa HE3aBHCHMO pPa0OTAIOUIMX CHTHAJIM3ATOPA.
BeposiTHOCTE TOr0, 4TO IPU aBapuu CUTHAIU3ATOp cpadboTaeT, paBHa 0,8 1Js MEPBOro CUrHAIM3aTOPA,
0,7. HaiiTi BEpOSATHOCTH TOTO, YTO IIPH aBapHH CPAbOTACT TOIBKO OJAWH CUTHAIN3ATOP.

8. Haittu o6muit naTerpan nuddepeHnuansHoro ypapaerus - = 14 6 —6.

2—4n

9. VccnenoBarhb Ha CXOAUMOCTD P
n
n=1 6

10. CnyualiHas BeIMYMHA  3a/laHa CISAYIOLIUM 3aKOHOM pacIpeieIeHus:
-2 1 3 5 6
? 03101 ]02]0,1

Haiitu HCU3BCCTHYIO BCPOATHOCTb U MATCMATHYCCKOC OKUAAHUC.

IIpenonaBarens




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe
yupeskieHue BbIcero 00pa3oBaHus
«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(ITpusI'YIIC)
PaccmoTpeHo: DKk3aMeHalMOHHEIH Oner Ne 3 Y1Bepxaaro:
Ha 3aCeIaHUU [MKIOBOM KOMUCCHH 0 THCIUILINHE HavanpHuk yueGHOTO OT/IENA
o0mienpodeccnoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MaTE€MATUYECKUX JUCIUILINH IS CIEMAIbHOCTH « » 20 r
[Iporokon Ne 23.02.01 OpraHu3zamus IepeBO30K U
OT«___ » 20T yIpaBjCHHUE Ha TPaHCIOpPTE (110 BUIaM)
[pencenarens LK [Mpynmsr
®.N.0.
2x° —x+1

1. Borauciute npeaen GpyHkmun: a) lim — m——

= 4x—1 g) 2 4x—12 p) > x+4x" —x

Jx

) 3
2. Haiity npou3sBoable GyHKIMK: a) y = 5x* —7sin x + ——6:,0) y= (2x - 5) sin3x,B) y=
X

3. Haiitu Touku neperu6a kpusoit () = 4—6 2+ 4.

. . ~12x° +3 xdx ? )
4. Haiftu uHTETpaIBL: a) (18 -6 + 9) 0) —d , B) 52 ;T) 0,6x(2 -X )dx.

5. Teno nBuxkercs NPSAMOJIUHEMHO CO CKOPOCTBHIO V:(b t—t° )’% . Haiinure 3wauenne b , ecnu

M3BECTHO YTO MyTh, MPOWJEHHBII TEJIOM OT Hayaia MyTH, 0 €ro OCTAHOBKH paBeH 288 wm .

6. lansl MHOkecTBa A u B. Halitu o6benunenue, nepeceyeHre U pa3HOCTb MHOXkeCTB A u B, eciu
A={1] [2 +o)},B={]| (-o,3)}

7. Pabounii 0Ocity>)kMBaeT /1Ba CTaHKa, pabOTAIOIKUX HE3aBUCUMO JPYT OT Jipyra. BeposTHOCTh TOTrO, YTO
3a CMEHY NEpBbI CTaHOK HE MOTpedyeT BHHMMaHusA pabouero, paBHa 0,9, Bropoit — 0,8. Haiitu
BEPOSATHOCTb TOTO, YTO 3a CMEHY TOJIBKO OJIMH CTAHOK HE OTpeOyeT BHUMAHMUS.

7. Haiitn o6muit naterpan guddepenmmuansHoro ypapaenns 12 ° = (8 3 —2)

2—5n
9. UccnenoBaTh Ha CXOUMOCTD PsijT 9—n
n=l1

10. CnyyaiiHas BemM4MHA  3aJlaHa CICAYIOUIMM 3aKOHOM paclpe/IeICHUsI:
-1 0 1 3 4
0,2 ? 0,1 1 04| 0,1

Haiitu HCU3BCCTHYIO BCPOATHOCTb U MATCMATHYCCKOC OKUAAHUC.

[Ipenonasareins




Munucrepcreo Tpancnopra Poccuiickoit @enepanun
DenepaibHOE ATEHTCTBO #KeJ1e3HOJ0P0KHOI0 TPAHCIOpTAa
deepanbHOe rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTebHOe
yupeskieHue BbIcero 00pa3oBaHus
«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO001eHnsD)

(IMpusI'YIIC)
Paccmotpeno: DKk3aMeHalMOHHEIH Ouner Ne 4 YTBepxkaaro:
Ha 3aCe/IaHUH [IUKIOBOW KOMHUCCUH 1O JUCIUTITAHE HavanpHuk y4eOHOTo OTIea
o0mienpodeccnoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MaTE€MATUYECKUX JUCIUILINH IS CIEMAIbHOCTH « » 20 r
IIporoxom Ne 23.02.01 Opranusauus NepeBo3oK U
OT «__ » 20_r. yIpaBJIeHHE Ha TPAHCTIOPTE (110 BUIAM)
[pencenarens LK [Mpynmsr
®.1.0.

: —10x° —x* +1

1. Beraucmute npegen pynkiun: a) lim 3 m—— m————
= x+4x7 g) 83x—24 gy > Tx"+5x —x
. 4 In(4x
2. Haittu npousBoansie Gpynxiuu: a) y = 0,4x* —8cosx +16 — —:0) y= tg(9x) e*,B) y= 3 ( 5) .
X x+

3. Haiitu Touku nepern6a kpusoit ( ) == 3—3 2+5 +5,

w|kr

4 _ 7 2
10x +§ 2x dx , B) 4x_c;x2;r) O,Sx(l—xz)dx.
X +2x

0

4. HaiiTu mHTETpaIbL: a) (5 —12x—6 5) 0)

5. Teno GPOIIEHO BEPTHKAILHO BBEPX CO CKOPOCTBIO, KOTOPAs M3MEHsETCs Mo 3aKkony V = (¢ — 9,8¢) J% .

Haiinute 3Hauenue ¢, €civ U3BECTHO, YTO HAWOOJIbIIAsl BHICOTA MO IbeMa paBHa 44,1 u .

6. [lanbl MHOKecTBa A u B. Haiitn oO0bequHeHne, nepeceyeHne u pa3sHoCcTh MHOXeCTB A u B, ecinu
A={| (=5 +)},B={ | (-, 11]}

7. JlBa y4yamuxcsi Ha 3K3aMeHe HE3aBHCHMO JIpYT OT Jpyra peuiaroT OJHY U Ty K€ 3aaady. BeposrHoctu
ee pewmeHus 3tumu ydamumucs pasasl 0,7 u 0,6 coorBercTBeHHO. HalimuTe BEpOATHOCTH TOrO, YTO
TOJIKO OJIMH YYallluKCcs PeLuT 3a1auy

8. Haiitn o6mmii naTerpan quddepeHnmansHoro ypapaenns — 4 3 =

n

9. UccnenoBaTh Ha CXOJUMOCTD PSLL .
n=1 3n+2

10. CnydaiiHas BeIMUMHA  337aHAa CIEIYIOIIUM 3aKOHOM paclpeae/eHus:
-2 -1 2 4 5
0,1 102101103 ?
HaiiTn HEn3BECTHYIO BEPOSTHOCTh U MATEMATHYECKOE 0XKHUIAHUE.

IIpenonaBarens
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