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[TacmopT KOMIUIEKTa KOHTPOJIBHO-OIICHOYHBIX CPECTB.
Pe3ynbTaThl OCBOCHUS yUeOHOM TUCIUILUIMHBI, IMOJJISKAIIIE TTPOBEPKE.
OrnieHka 0CBOCHUsI Y4eOHOH JUCIIUTIIUHBIL:

®OopMBI U METOJIBI OIICHUBAHUS.

Konudukatop orieHOYHBIX CPEACTB.

3agaHus UL OLIEHKHW OCBOCHHUS JTUCIIUILINHEL.



1. IHacmopT KOMIIEKTA KOHTPOJIbHO-OLEHOYHBIX CPeICTB

B pesynbrare ocBoeHus ydeOHOM nucumruimHbl EH.01 Mamemamuka
oOy4aronuiicss 1omkeH 06anate npexycmorpeHHbiMu @I'OC no cnenuaibHOCTH
23.02.01 Opeanuzayus nepeo3oK U ynpasieHue Ha mpaHcnopme (no euoam)
(bazosasi noocomoeka) CIHEAYIOIIMMH  3HAHUSIMH, YMEHUSIMH, KOTOpbIE
dbopmupytoT npodeccruoHanbHble KOMIETCHIIMU, U OOUIMMHU KOMIETEHIUSIMHU, a
TaKKe JIMYHOCTHBIMU pE3yJbTaTaMH, OCBAaMBAaEMbIMH B paMKaxX MPOrPAMMBI
BOCIIUTAHUS:

Y1 - mnpuMeHsAT, MaTeMaTHYeCKHe MeToAbl auddepeHnaibHoro u
MHTETPAIIBHOTO UCUMCIICHUS JJIsl pelIeHns Mpo(deccroHalbHbBIX 33/1a4;
Y2 - [pUMEHATH OCHOBHBIE IIOJIOKEHUS TEOPUU BEPOSITHOCTEM U

MaTEMaTUYECKOM CTATUCTUKU B MPOPECCUOHANBHON JEATENBHOCTH;

VY3 - ncronb30BaTh MPUEMBI U METOABI MATEMAaTUYECKOIO CUHTE3a U aHAJIN3a
B PA3JIMYHBIX NPOPECCHOHATBHBIX CUTYALNX;

31 - OCHOBHBIE NIOHATHUS U METOJbl MATEMAaTUYECKO-JIOTHYECKOr0 CUHTE3a U
aHaau3a JIOTUYECKUX YCTPOUCTB;

32 - pewmaTb MNPUKIATHBIE DSJIEKTPOTEXHUUYECKHE 3aJadyd  METOJ0M
KOMIIJIEKCHBIX YHCET;

OK 01 Boeibupate cnocoObl pelieHuss 3agad  NpoQecCHOHANIbHON
NEeATEIbHOCTH MPUMEHUTEIBHO K PAa3IMYHBIM KOHTEKCTaM;

OK 02 Hcnonp30BaTh COBpPEMEHHBIE CpEICTBA ITOMCKA, aHalu3a |

UHTEpIpeTanur uHpopMauu U HHOOPMALIMOHHBIC TEXHOJIOTUH ISl BHITIOJIHCHUS
3a/1a4 poheCCUOHAILHON JIeITeIbHOCTH;

I[IK 1.3 OdopMIiaATh JTOKYMEHTBI, PErIAMEHTUPYIOUIME OpPraHU3alUI0
IIEPEBO30YHOI0 MPOLECCA;

K 2.1 Opranu3oBbiBaTh paboOTy IMepCcOHANA MO TUIAHUPOBAHUIO U
OpraHu3alyy [IEpEeBO30YHOIO MpoLecca;

IK 3.1 Opranu3oBeiBaTh  paboTy  mepcoHaima 1mo  obOpaboTke
[IEPEBO30YHBIX  JIOKYMEHTOB U  OCYIIECTBJIICHHUIO PAacyeToB 3a  YCIYIH,
IIPEIOCTABISIEMbIE TPAHCIIOPTHBIMU OPTaHU3ALUSMH.

JIP 2. ITposBiisttoriuii AKTUBHYIO TPaXKIAHCKYO MO3UILIHUIO,
JEMOHCTPUPYIOIINN IPUBEPKEHHOCTh IPUHIIMIIAM YECTHOCTH, MOPSAOYHOCTH,
OTKPBITOCTA, SKOHOMHUYECKH AaKTHUBHBIM M YYacCTBYIOIIMNA B CTYJCHYECKOM U
TEPPUTOPUATBHOM CAMOYIPABJICHUH, B TOM YUCJIE HA YCIOBUAX JOOPOBOJIBYECTBA,
MPOAYKTUBHO  B3aUMOJCKUCTBYIOIIMM W  yYaCTBYIOIIMA B  JECATEIBHOCTH
0OI1IeCTBEHHBIX OpraHu3aIui;

JIP 4. IIposiBIIOIIMIA ¥ JIEMOHCTPHUPYIOIINM YBAXKEHUE K JIOAAM TpYy[a,
OCO3HAIOUIMI LIEHHOCTh COOCTBEHHOrO Tpyaa. CtpeMsiuiics K (OpMHUPOBAHUIO B
CETEBOI cpefie TMYHOCTHO U MPOGeCCHOHATBHOTO KOHCTPYKTUBHOTO «ITU(POBOTO
cienar;

JIP 23. [Tonydyenue 00y4aromMMUCS BO3MOXXHOCTH CaMOPACKPBITUS H
caMopeann3anus JMYHOCTH;



JIP 30. OcCyliecTBIAIOMNANA TIOUCK W HCIOJNb30BaHHE HWH(POpMAIUH,
HeoOxomumon it 3(PEKTHMBHOTO  BBINOJHEHHUS ~ Pa3MUYHBIX  3ajad,
npo¢eCCUOHATBFHOTO M IMYHOCTHOTO Pa3BUTHSL.

qDOpMOfI aTTcCTaluu 110 y‘l@6H0ﬁ JAUCHUIIIINHC ABJICTCA IK3AMEH.



2. Pe3ysnbrarbl OCBOEHHSI Y4eOHOM JUCHUIUIMHBI, TMOJIEKALINE
npoBepKe
2.1. B pesynbrare arrecTanuu 1o y4eOHOU JUCHMIUIMHE OCYIIECTBIISICTCS

KOMILJIEKCHAsI TPOBEpKa CIENYIOUMX YMEHUN W 3HaHWM, a TakkKe JIUHAMHKA
dbopmupoBaHus oOHMX, NPO(ECCUOHATBHBIX KOMMETEHIIMH U JIMYHOCTHBIX
pe3yibTaTOB B paMKax MPOrpaMMbl BOCITUTAHUSI:

Pe3yabTaThl 00yueHus IHoka3aTeu oueHKH dopmMa KOHTPOJIA 1
(Y, 3, OK/IIK, JIP) pe3yJbTara OIeHUBAHUS
YMmersb:
Y1 - npuMeHATh MaTEMaTUYECKHE | IPUMEHEHUE MAaTEMaTHYECKUX | HKCIIEPTHOE
MeToabl  nuddepeHuantsHoro U | MetooB auddepeHnnansHoro | HabIrOACHNE u
WHTETPAIIBHOTO HCYUCICHUS JUISl | U UHTETPAIIbHOTO MCUYUCIICHUS | OLICHKA Ha
perieHus npo(eCCHOHANBHBIX | TP PEHICHWH  3a7ad  C | [POBEPOYHBIX
3a/1a4; MPAKTUYECKUM COJIEPKAHUEM paboTtax u
[IK 3.1 IIPaAKTUYECKHUX
OK 01, OK 02 3aHATHUSX.
JIP 2, JIP 4, JIP 23, JIP 30 Tekyunii KOHTPOJIb:
Y2 - [npuMeHsTh OCHOBHBIE | IPUMEHEHUE OCHOBHBIX | TECTHpPOBAaHHUE,
MOJIO)KEHUS TEOPUU BEPOSATHOCTEH | MOJOKEHUMN TEOpUU | BBIITOIHEHUE
U MaTeMaTUYECKOM CTaTUCTHKU B | BEPOATHOCTEN U | MPaKTHYECKHUX
poecCHOHATLHOM JISATEIIbHOCTH | MATEMAaTUYECKOW CTATUCTHKHU | 3aHATUH u
IIK 1.3, IIK 2.1, IIK 3.1 OpH  pelleHHH  3aJad4 ¢ | IPOBEPOYHBIX paboT,
OK 01, OK 02 MPAKTUYECKUM COJIEP)KaHUEM BBIIIOTHEHUS
JIP 2, JIP 4, JIP 23, JIP 30 VHIUBUYAJIBHBIX
¥3 - ucnonb3oBaTh NpPUEMBl U | IPUMEHEHHE TEOPETHYECKUX | 3adaHui
METO/Ibl MATEMATUYECKOIO CHHTE3a | (PAKTOB MpH pelleHnd 3amady, | (COOoOIeHus,
Hu aHalm3a B Pa3JIMYHBIX | IIPOSBIICHUC CIIOCOOHOCTH |  JOKJIAJIbI).
npodeccoHaNbHBIX CUTYAIUSX. pa3dupathest B MaTeMatiyeckux | [Ipomedicymounas
IIK 1.3, IIK 2.1, IIK 3.1 METOHaxX, HEOOXOMWMBIX I | ammecmayus:
OK 01, OK 02 paboThl MO  CHEUUANBHOCTH, | 9K3AMEH
JIP 2, JIP 4, JIP 23, JIP 30 MPUMEHEHUE HaBBIKOB
00pabOTKH YHCIOBBIX JaHHBIX
3HaTh:
31 - OCHOBHBIE TTOHATHS U METOJbI | BIAJICHHUE TEPMHUHOJIOTUEN | HKCHEPTHOE
MaTeMaTU4eCKO-JIOTUYECKOTO MIPEeAMETHON obnmacty, | HaOmIOACHUE u
CHUHTE3a U aHajlu3a JIOTUYECKUX | KOPPEKTHOE  HCIOJb30BaHUE | OLIEHKa Ha
YCTPOMCTB MaTeMaTHUYEeCKOM CHMBOJIMKH, | ITPOBEPOUYHBIX
IIK 1.3, TIK 2.1, TIK 3.1 o0ocHOBaHUE BBIOOpa | paboTax u
OK 01, OK 02 MaTeMaTHYECKUX METOJOB | IPAKTUYECKUX
JIP 2, JIP 4, JIP 23, JIP 30 IIpU PEIICHUM NPUKIAIHBIX | 3aHATHUAX.
3a71a4 Texymui KOHTPOIIb:
32 - pemare  IPUKIATHBIE | COOTBETCTBHE BBIOPaHHBIX | TECTUPOBAHHUE,
AIEKTPOTEXHUYECKHE 3a/1aud | METO/IOB LENMsIM W 3ajadaM, | BBIIOJHEHHE
METOJ0M KOMIUIEKCHBIX YUCEI 000CHOBaHME BBIOOpa W | IPAKTHYECKHUX
IIK 3.1 NPUMEHEHUS ~ METOJOB U | 3aHATHM u
OK 01, OK 02 CrocoO0OB  pellieHnst  3a1a4, | HPOBEPOUYHBIX PadOT,
JIP 2, JIP 4, JIP 23, JIP 30 [IPUMEHEHUE HABBIKOB | BBIIIOJIHEHUS
00pabOTKH YHCITOBBIX JAHHBIX VH]JIMBUIYaJIbHBIX
3aJaHUuN




(coobmienus,
JTOKJIa/1bl).
Ilpomeosxcymounas
ammecmayusi:
9K3AMEH




3. OneHka ocBoeHHs y4eOHOM IMCUMIINHBI:

3.1. ®opMbI U METOJbI KOHTPOJIsI.

[IpeameToM OLIEGHKHM Ciy:KaT yMeHHs W 3HaHus, npenycmoTpeHHbie PI'OC 1o
muctumuinae EH.01 Mamemamuka, HanpaBieHHbIE Ha (opMHpOBaHHE OOIIUX U
po(heCCHOHANBPHBIX KOMITETEHIINH, a TaKKe JIMYHOCTHBIX PE3yJIbTaTOB B paMKax
IPOTPaMMBbI BOCITUTAHHS.



KOHTpOJIL H OLICHKA 0CBOCHUA y‘leﬁHOﬁ AUNCIHUIIJINHBI IO TEMaM (pa:me.ﬂaM)

OnemeHT Y /1 DOopMBI U METOJIbI KOHTPOJIS
Texymuii KOHTPOJIb PyGexHbIN KOHTPOJIH IIpomexxyTouHas arrecTauus
DopmbI [TIpoBepsiembie DopmbI [IpoBepsiembie dopma [IpoBepsiembie
KOHTPOJIA OK,IIK, VY, 3, KOHTPOJIA OK, IIK, V, 3, KOHTPOJIA OK, IIK, V, 3,
JIP JIP JIP
OK 01, OK 02,
IIK 1.3, IIK 2.1,
Beeaenne CP Nel IIK 3.1,
JIP 2, JIP 4,
JIP 23, JIP 30
Pa3zpean 1. C)
MaTtemaTHnyecKuid
aHaJIn3
Tema 1.1. V1, V3, 31, T Nel, ITP Nel, V1, V3,31, V1, V3,31,
HuddepenunanbHoe U CP Ne2 OK 01, OK 02, ITPNe2, ITP Ne3, OK 01, OK 02, OK 01, OK 02,
HHTETPAJIbHOE II3 Nel, TI3 Ne2, | IIK 1.3, IIK 2.1, ITP Ne4, IIK 1.3, IIK 2.1, T1IK 1.3, IIK 2.1,
HCYHCICHHUE I13 Ne3,  II3 Ne4, | IIK 3.1, IIK 3.1, IIK 3.1,
113 Ne5 JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tema 1.2. CP Ne3 V1, V3,31, 32, ITP Ne5, ITP Ne6 V1, V3,31, 32, V1, V3,31, 32,
OOBIKHOBEHHBIC 113 Ne6 OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
nuddepeHnuaibHbIe IIK 1.3, I1IK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
YpaBHEHUSA IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tema 1.3. Pagwr CP Ne4 V1,¥3, 31, T Ne2 V1,¥3, 31, V1,¥3, 31,
I13 Neo7, I13 Ne§, OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
113 Ne9 IIK 1.3, IIK 2.1, TIK 1.3, IIK 2.1, TIK 1.3, IIK 2.1,




IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Pa3gen 2. OcHOBBEI
AMCKPETHOM
MAaTeMATHKH
Tema 2.1. OcHOBBI CP Ne5 V3, 31, ITP Ne7 V3,31, V3,31,
TEOPUH MHOKECTB OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tema 2.2. OCHOBBI CP Ne6 ¥3, 31, T Ne 3 V3,31, V3,31,
Teopuu rpadoB 113 Nel0 OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, 11K 2.1,
IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Pasznea 3. OcHoBBI
TEOPUH BEPOATHOCTH U
MaTeMaTH4ecKom
CTATHCTHKH
Tewma 3.1. BepositHocTb. | CP No7 V2,¥3, 31, T Ne4 V2,¥3, 31, V2,¥3, 31,
TeopeMsl clnoKeHUs U TI3 Nel1, II3 Ne12 | OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
YMHOXEHHUS IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
BEPOATHOCTEMN IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tewma 3.2. Cnyuaiinas CP Ne8 V2,¥3, 31, T Ne5 V2,V3, 31, V2,¥3, 31,
BEJIMYNHA, €€ PYHKITUS I13 Nel3 OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
pacrpeneneHus IIK 1.3, I1IK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,




JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tema 3.3. CP Ne9 v2,¥3,31, T Ne5 v2,¥3,31, v2,¥3,31,
MaTteMaTu4eckoe 113 Nel4, TI3 Nel5 | OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
OXKUJaHUE U TUCTICPCUS IIK 1.3, IIK 2.1, TIIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
CIIy4ailiHOM BEJIUYUHBI IIK 3.1, IIK 3.1, IIK 3.1,

JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,

JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Pazaen 4. OcHoBHbBIE
YU CJIeHHbIE METOIbI
Tema 4.1. UnucnenHoe CP Nel0 V1, V3,31, 32, V1,VY3,31, 32,
HHTETPUPOBAHUE I13 Nel6 OK 01, OK 02, OK 01, OK 02,

MK 1.3, 11K 2.1, K 1.3, IIK 2.1,

IK 3.1, IIK 3.1,

JIP 2, JIP 4, JIP 2, JIP 4,

JIP 23, JIP 30 JIP 23, JIP 30
Tema 4.2. UncnenHnoe CP Nell V1, V3,31, 32, V1, V3,31, 32,
muddepeHnrpoBanme I13 Nel17, 113 Nel8 | OK 01, OK 02, OK 01, OK 02,

MK 1.3, 1K 2.1, K 1.3, IIK 2.1,

IIK 3.1, IIK 3.1,

JIP 2, JIP 4, JIP 2, JIP 4,

JIP 23, JIP 30 JIP 23, JIP 30
Tema 4.3. UncnenHnoe CP Nel12 V1, V3,31, 32, V1, V3,31, 32,
pelieHue I13 Nel19 OK 01, OK 02, OK 01, OK 02,
OOBLIKHOBEHHEIX IIpeocmasnenue IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
muddepeHranbHbIX coobwenus I1IK 3.1, I[IK 3.1,
YpaBHEHUI (Ooknaoa) JIP 2, JIP 4, JIP 2, JIP 4,

JIP 23, JIP 30 JIP 23, JIP 30




3.2 Kogupukarop oeHOYHBIX CPEACTB

QOYHKIIMOHAIBHBIA MPU3HAK
OLICHOYHOTO CpeJICTBa (TUIT
KOHTPOJILHOTO 33JIaHus)

Kon onenounoro cpeacrtsa

IIpakTnueckoe 3ansitue Ne n [13 Nen
TectupoBanue T
ITpoBepounas pabora Ne n ITP Ne n
3anaHus 1 caMocToATenbHOM padotsl | CP

DK3aMeH

3




4.3a1aHud 1/ OLIeHKHU OCBOCHHUSA JUCIHUTLIHHBI
TEKYIIIUU KOHTPOJIb

IpakTnueckue 3ansaTust Ne 1-19

Pazpen 1. Maremarnyeckuil aHanus

Tema 1.1. Iuddepenunanbroe n HHTErpaIbHOE UCUUCIICHUE

ITpakTrueckoe 3ansaTue Nel. Beraucinenue npou3BoHON CIIOKHBIX (DYHKITHIA.

[TpakTrueckoe 3ansaTue Ne2. BrrunciaeHne NpoCcTeHIINX ONPEAEICHHBIX HHTEIPAJIOB.

[Ipaktnueckoe 3anstue Ne3. PacyeT cONpsyKEHHM C NPUMEHEHHEM MPOW3BOJHOW B HH)KCHEPHOM
rpaduke.

[Ipaktnueckoe 3anstue Ned4. OmnpenerieHHe MakCMMymMa MOIIHOCTH B IIENHM IOCTOSHHOTO TOKa C
IIPUMEHEHHUEM ITPOU3BOIHOM.

[IpakTtnueckoe 3anstie NoS. Brrumcienwe miomaneii 1 0ObEMOB NPHU MPOCKTHPOBAHUU OOBEKTOB
TPaHCHOPTA C MPUMEHEHUEM ONPEEICHHOIO MHTErpaa.

Tema 1.2. OOGbikHOBeHHbIE U PepeHIInaTIbHbIC YPaBHEHHUS

[TpakTueckoe 3anstue Ne6. Pemenue nuddepeHIManbHBIX YpaBHEHHM NEpBOro Iopsaka ¢
pa3aeNAIOIUMHUCS IEPEMEHHBIMHU.

Tema 1.3. Psiasr

[TpakTiueckoe 3austue Ne7. Paznoxxenue ¢pynkuuii B psig Oypee.

[TpakTueckoe 3anstue Ne§. Pacuer anekTpuueckux 1eneil HeCUHYCOUJAbHBIX EPUOINYECKUX TOKOB
¢ npuMeHeHueM psagoB Dypeoe.

[Tpaktudeckoe 3ansTre Ne9. OneHka pe3yiabTaTOB TECTOBOTO KCHEpUMEHTa 3()(HEeKTHBHOCTH PabOTHI
MEXaHU3MOB U O0OPYIOBaHUSI Ha >KEJIE3HOJOPONKHOM TPAHCIIOPTE IO CPEACTBAM, OIMpPENEIIEHUE CXOAUMOCTH
YHCIIOBOTO psizia 1Mo nmpusHaky Jlamambepa.

Paznen 2. OCHOBBI IMCKPETHOW MaTeMaTUKH

Tema 2.2. OcHOBBI TeOpUH rpadoB

[Tpaxtuueckoe 3anstue NelQ. [Toctpoenue rpada Mo yclioBHIO CUTYaIlHOHHOM 3a7aduu: B YIpPaBIEHUU
MHOPACTPYKTYpaMH Ha TPAHCIOPTE; B CTPYKTYpe B3aMMOJACHUCTBHUS PA3IUYHBIX BHJIOB TpPAHCIOpTa, B
(hopMUPOBaHUH TEXHOJIOTHYECKOTO ITUKJIA OKa3aHUs YCIYT Ha TPAHCIIOPTE.

Paznen 3. OCHOBBI TEOpUM BEPOSITHOCTH ¥ MaTEMaTHYECKON CTATUCTUKH

Tema 3.1. BeposiTHOCTB. TeopeMbl COKEHUSI U YMHOKEHUSI BEPOATHOCTEN

[Tpaktueckoe 3ansaTue Nell. Pemienne mnpocTeMnMX 3afad Ha OIPEICIIEHUE BEPOSTHOCTH C
HCIOJIb30BAHUEM TEOPEMBI CII0KEHUS BEPOSITHOCTEH.

[TpakTuyeckoe 3ansatue Nel2. Pemenue 3a1au Ha HaXOXKIECHUE BEPOATHOCTH COOBITUS IPU U3YYEHHUHU U
IUTAHUPOBAHUM PBIHKA YCIIYT Ha TPaHCIIOPTE.

Tema 3.2. CnyyaifHas BeTMUMHA, €€ PYyHKIUS paclpeieeHUst

[TpakTnueckoe 3anarue Nel3. 1o 3amaHHOMY YCIIOBHIO TOCTPOEHHUE PAJIOB PacHpe/ieTIeHUs CIIydyalHON
BEJIMYMHBI.

Tema 3.3. MaremaTndeckoe 0OKUJIAHUE U JUCIIEPCUS CITyHYaHOW BEJTUYHUHBI

[TpakTueckoe 3anstue Nel4. HaxoxaeHue MaTeMaTHUECKOTO OXWJIAHUS, IUCIHEPCHUM U CPEIHErO
KBa/IpaTUYHOTO OTKIIOHEHMSI TUCKPETHON CITy4allHON BEJIMYMHBI 3aKOHOM PaCIIPEIECIICHHUS.

[TpakTueckoe 3ansTue Nel5. PemeHwe 3agauy Ha HAaXOKAGHUE MATEMaTHUYECKOTO OXHMIAHUS U
JHCTIEPCHU TIPU OleHKE 3()(HEKTUBHOCTHU 3aKa30B U OOCIYKMBaHUS MOTpeOUTENel yCIayr U NP OLIEHKE CHCTEM
HaJISKHOCTH, 0€301aCHOCTH M Ka4eCTBa YCIYT Ha KeJIe3HOI0POKHOM TPAHCIIOPTE.

Paznen 4. OCHOBHBIEC YNCIACHHBIE METOIBI

Tema 4.1. UnciieHHOE UHTErPUPOBAHUE

[Tpaktuyeckoe 3anstue Nel6. Boruucnenue uHTErpagoB o GpopMyiam NpsSMOYrOJIbHUKOB, Tpaneluid u
dhopmyne Cumrcona. OmeHKa MmorpentHoCTH.

Tema 4.2. Uucnennoe nuddepeHnupoBanme

[TpakTuueckoe 3anstue Nel7. Pemenne 3a1ad Ha HaXOXKJIEHHE O TAOIUYHO 3aMaHHON (QYHKIUHU (TIpU
n=72), GyHKIIUH, 3a]aHHON aHAJTUTHYECKH.




GyHKIMM A7 OnpeeNieHUs
JNeKTpOCHAOKEHUsT  Ha

Nel8. MHccnemoBaHme CBOWCTB DTOM
TEXHUYECKOTO  IMKJIA  OKCIUTyaTaluH

IIpakTHueckoe 3aHsATHE
3¢ (HEKTUBHOCTH  TUTAHUPOBAHUS
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

Tema 4.3. UncnieHHOE pelieHre OOBIKHOBEHHBIX U DepeHIINaIbHBIX YpaBHCHUH

[Tpaktueckoe 3anarue Nel9. OmpeneneHue KOJIMYECTBA 3JIEKTPOIHEPIUH, 3aTPAu€HHOW Ha TIry
MOE3/I0B B 3aBUCHUMOCTH OT IUIaHa M MHpoduisi MyTH C HCIOJIB30BaHHMEM  MeToja Oiijepa, pelleHue

OOBIKHOBEHHBIX AU (HEepeHIUANTBHBIX YPAaBHEHHA.

METOAUYECKHUE YKA3AHUS K BBITOJHEHUIO IPAKTUYECKOI'O 3AHSATUSA Ne 1
Buviuucnenue npou3zeo0noii cnoxicHvlx Qynkuuil
Ilens pabomwr: oTpaboTath HaBBIKU AU PepeHITUPOBAHUE TIEMEHTAPHBIX U CIIOKHBIX (DYHKITUH.
Obopyooeanue: VHCTPYKTUBHBIE KApTOUKH, TAOIUIIA OCHOBHBIX opMyn nuddepeHnpoBanus, TeTpajib ¢
JEKIUSIMHU.
Xoxa padoTsbl
OdopMHTD BBINOIHEHHE TPAKTUYECKON pabOTHI:
1) Bapuanr, 2) llens pabotsl, 3) Homep, ycinoBue 3aaun u e€ penieHue

Bapnant Ne 3apanme
1 2 3 4 5 6 7 8 9 10 11 12
1 1 6 11 16 21 26 31 36 41 46 51 56
2 2 7 12 17 22 27 32 37 42 47 52 57
3 3 8 13 18 23 28 33 38 43 48 53 58
4 4 9 14 19 24 29 34 39 44 49 54 59
5 5 10 15 20 25 30 35 40 45 50 55 60

1. Haiit mpon3BogHbIC QYHKITHH:

1. y=3x" —6x+5

2. y=5x"+3x-1

3.y=Tx"-2x-6

4. y=6x"-3x+7 5.y=8x"+2x-2 6. y=2"3-x)
7. y=(7—x)x 8. y:(ll—x)7" 9. y=6x(5—x)
10. y=3"(2-x) 11 f(x)=3sinx+ - -2 12 f(x)=5cosx—— +7
4x 5x
13. f(x)=—7cosx+%—5 14. f(x)=—6sinx—$+8 15. f(x)=3tgx+4i4 —7
x 5 x
16.y=3\e/; 17.y=§ 18.y=;/;
e’ Yx
19 y=1r 20. y=~1
I1. HaiitTu mpon3BOIHBIE CITOKHBIX () YHKITHIN:
21. y=(6x+5¢° 1) 22. y=@8-dx+2x) 23. y=(3x°-5x+2f
24. y=(4x—8x"—9f 25, y=(4-7x-5¢) 26. y=In*(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(1 Ox) +4arcctg(l Ox) 32. y= 3cos(7x)— 5 arccos(9x)
33. y =—6arcsin(4x)—3sin(4x) 34. y = 4sin(10x)+ 4arccos(2x) 35. y=-9 arccos(4 x)-|- 4l‘g(9 x)
36. y=-20¢" arcsin(8x) 37. y=4earctg(6x) 38. y =-50arccod10x)arctg(2x)
39. y=5¢"In(7x) 40. y =-28sin(5x)in(2x) 4. y—9<8 (7x)
n(10x)
g2, y - 5arcsin(2x) 43, yo7 0B N COR
In(3x) arccos(9x) arccctg(3x)




arcctg (5x)

45. y=-10
Y cos(le)

46. y= 10005(8 arccos(Sln(Sx)))

47. y=8 arccos(3e4°°s(9x))

48. y = 3ctgldarcctg(3cos(8x)))

49. y= 7arcctg(9 arcsin (6111(4x)))

50. y=>5arcsin (4111(10tg(5x)))

III. HaiiTu 3Ha4eHue NpoOM3BOAHON B 3aIaHHOM TOYKE:

st. -3 pyy | IO EE 0 g W6
T+ x , 0 7] —x)
>4. f(x)_5(2+x)4’f(_ ):' 55. f(x): (f_x) ,f’(l)=?

I'V. HaiiTi npon3BOIHBIC BTOPOTO U TPETHETO MOPSIIKA 3aJaHHBIX (PYHKITUH:

56. y=>5x"+3sin x—7e* +91

57. y=3x"-3cosx+5e* +11

58. y=7x"—6cosx—68+2¢"

59. y=6x" —3sinx+57—4e*

60. y=3x" —2cosx—74-3¢"




METOJUYECKUE YKA3AHUS K BBIIIOJHEHUIO IPAKTUYECKOI'O 3AHSATHS Ne 2

Buiuucnenue npocmeiiniux onpeoeienHblx UHMEZPAanos
Ilens padomur: 0TpabOTATh HABBIKM BHIYMCIICHUS ONPEACICHHBIX HHTETPAJIOB.

Obopyoosanue: VHCTPYKTUBHBIC KAPTOYKHU, TAOJIUIA OCHOBHBIX (POPMYJT HHTETPUPOBAHHS, TETPAb C

JICKIUAMM.

Xoa padoTsl

OdopMHTB BHINOJIHEHHE TPAKTUICCKON paObOTHI:
1)Bapuanr, 2) Lens padotsl, 3)Homep, ycrnoBue 3a1auu U €€ pereHue

Ne 3aganue
Bapmant 7573 [ 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 BrerarcnuTh onpeieneHHbIe HHTErpalibl mpuMeHsis popmyny Herotona-JleiiOnuma:
1 1 1
1. J.(8x3 —6x+ 2)dx 2. _[ (2 —9x* + 4x)dx 3. J.(7 +4x - 8x)dx
-1 -1 -1
1 1 2
4. J.(5x4 +6x— 3)dx 5. I(9 +9x% — Zx)dx 6. IO,6x(l —x’ )dx
-1 —1 0
2 2 2
7. [04x(1-x*)ax 8. [0.6x(2— ) 9. [0.5x(4-x)ax
0 0 0
2 1 0,5
10. [0.4x(3-x*)dx . | & - dx 12. [ ——dx
0 N 1+x o 1—x
3
1 V3 1
1B, [———dx 14, | 3 15 [
V= x? 0x2+1 BAl=x
2 2
IL. BpruncnauTe onpeneneHHble HHTErpallbl IPUMEHSE METOJT ITOJCTAaHOBKH:
16. Icos{?;x — Zj dx 17. Isin (Zx — Z] dx 18. J.cos(Z — SxJ dx
0 3 0 4 0 2
2 3 3
19. [sin (1 - 2xj dx 20. jcos(Z - 3xj dx 21, [x-J9-xdx
0 4 0 3 0
1 2 2
22, [xoAlx’ —1dx 23. [x-\4-xdx 24. [x-1+227dx
NG 0 0
7 ¢ 3xdx © Sxdx
25. .[x x* +7dx 26. j > 27. j 5
7 1 2x° 1 1 3x" +1
4 3 2
3xdx 3xdx Sxdx
28. [ 29. [ 30. [
1 2x0 =2 1 4x” -3 1 2x°+3
III.  BpraucauTh onpeeneHHble HHTErpaibl IPUMEHSSI METOJl MHTETPUPOBAHUS 110 YACTSM:
1 Vg 2 x
31. Ix-e “dx 32. J.x-cosfdx 33. J.x-ezdx
0 0 2 0
T 1
34. Jx-sin%dx 3s. J-x-Tde
0 0




METOJUYECKUE YKA3AHUS K BBIITOJHEHUIO IPAKTUYECKOI'O 3AHATHS Ne 3
Pacuem conpsasxcenuii ¢ npumenenuem npou3800HOll 8 UHMHCEHEPHOI paduxke.
Ilens padomor: 06061IUTH M CUCTEMATU3UPOBATh 3HAHUS, YMEHHUS U HABBIKH 110 TEME F€OMETPUUECKHM CMBICIT
IIPOU3BOJHOM.
Obopyooeanue: VHCTPYKTUBHBIE KapTOUKH, TAOIUIIA OCHOBHBIX opMyn nuddepeHnpoBanus, TeTpaib ¢
JICKIIUAMMU.
Xox padoTsl

OdopMHTh BBIIOTHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) 1emnb padboThl, 3) HOMEp, YCIOBUE 3a/1a4i U €
pelieHue

Ilpakmuueckue 3a0anus

I. HanMimmTe ypaBHEHHE KacaTeIbHOM K KPHBOH y =ax” + bx + ¢ B Touke ¢ abcrmccoir * = X0,

II. Hammummre YpaBHCHH KacCaTCJIbHBIX K r[apa60ne y:ax2 +bx+c , €CJIM KacCaTCJIbHBIC IMEPECECKAOTCA

O] IPSIMBIM YIJIOM M OJJHA U3 HUX KacaeTcs mapabolibl B TOUKe ¢ abciuccoi * =1,

I1l. Hanummrte ypaBHEHMS BCEX KacaTeNbHBIX K IpaguKy (QYHKUMM y=ax’ +bx+c , TapaJUlelbHBIX
OpSIMOU y=mx+n.
IV. Ilpu kakux 3HAYeHHUSIX k TpsMmas y=kx—10 HUMeET TOJBKO OJHY OOIIYyI0 TOYKY C TrpapuKkoM

byHKIUHU y = 2x% +3x-22? JIns HaliIeHHBIX 3HAYEHUW k OINPEAEIUTE KOOPAUHATHI TOUKH.

Bapuanr

1 2 3 5
a 2 5 -1 -1 1
b -1 -2 3 3 2
c -1 -2 -2 4
X, 4 -2 3 2 5
X -2 4 -1 4 -2
m 3 2 -3 3 -1
n -1 1 2 -1 -2




METOJUYECKUE YKA3AHUS K BBIIIOJHEHUIO IPAKTUYECKOI'O 3BAHSTHA Ne 4
Onpeodenenue MaKcCumyma MOwWHOCMU 6 UENU NOCMOAHHO20 MOKA C NPUMEHEHUEM NPOU3600HOl
Ilenv pabomel: HAydUTHCS HAXOAUTH HKCTPEMYMBI C TIOMOINBIO TPOW3BOMHOM, MpPU  PEIICHUU

AJIEKTPOTEXHUYECKUX 3a]1a4.
Ob6opyoosanue: VHCTPYKTHBHbBIC KapTOUYKH, TaOIUIa OCHOBHBIX (opmyn anddepeHIHpoBaHMs, TETPAab C
JCKIUSIMH.

Xox padoTsbl
OdopmMHTh BBHIIOTHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) emnb padboThl, 3) HOMEp, YCIOBUE 3a/1a4i U €
pemieHue

Ilpakmuueckue 3a0anusn
OnpenenuTh MaKCUMAILHYIO MOITHOCTh, KOTOPAsi MOKET BBIICTSITHCS BO BHEIIHEH IICTTH, TUTAEMOM OT
6arapen ¢ D/IC ¢, ecu HanOOIBIIAs CHUJIAa TOKA, KOTOPYIO MOXKET JaTh OaTapes, paBHA I,y -

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




METOJUYECKUE YKA3AHMUS K BBIIIOJHEHUIO IPAKTUYECKOI'O 3AHATHUSA Ne 5
Butuucnenue nnowaoeii u 06vemoe npu npoOEKMUPOSAHUU 00bEeKMOE8 MPAHCROPMA ¢ NPUMEHEHUEM
OnpeoeeHH020 unmezpana

Iens pabomur: npuoOpeTeHNE MPAKTUIECKUX HABBIKOB 110 HAX0XKJICHUIO METOJaMH WHTETPATIHLHOTO
MCYMCIICHUS TUIOIAeH MIoCKuX (GUryp u 00beMoB Tell BpallleHusl.
Obopyoosanue: NTHCTPYKTUBHBIC KAPTOUKHU, TAOJIUIIA OCHOBHBIX (POPMYIT HHTETPUPOBAHHUSI, TETPAb C
JIEKUUSMHU.

Xoa padoTsl
OdopMuTh BBHIMOTHEHUE MPAKTHYECKOW paboThI: 1) BapuaHT, 2) 11e1b padoThl, 3) HOMED, YCIOBUE 3aa4H U €€
pelieHue

Ilpakmuueckue 3a0anusn

L Haiitu miomans Gurypsl, orpaHiueHHON yKa3aHHBIMU JIMHUSIMU. BBITOTHUTD YepTEX.
Bapuant 3aJlaHue Bapuant 3alaHue
a)y=x2+3x—-7,y=-x-17, a)y=x2+3x—-5y=x+3;
1 0)y=4—x%y=0 3 O)yx=4x=1,x=4,y=0
B)y=(x—-2)%,y=4x—-38 B)y=ve*—1,y=0,x =In2
a)y=—-x>+x,y=x-—9; a)y = —x?+2x — 4,y = —3x;
2 0)y?=2x+4,x=0 4 0)y=x%y=2—x?
B)y=4—x%y=x%—x B)y=(x+12%y?=x+1

a)y=x2+5x—1,y=-2x*—-x—1;
5 O)y=Inx,y=0,x=¢e
B)y=V4—-x2,y=0,x=0,x=1

II. Haiiti o6bem Tena, 06pazoBaHHOTO BpalieHueM BOKpYr ocu OX GUrypsl, orpaHHuUEeHHON THHUSIMHU:

Bapuaut
1 2 3 4 5
: y=x’ y=xJx y=8x—x xy=1
y=—-
4

x=4 x=2 x=4 ocer0 Ox x=2

ocero Ox oceto Oy oceto Ox - x=6
— - - - oceio Ox




METOJUYECKUE YKA3AHMUS K BBIIIOJHEHUIO IPAKTUYECKOI'O 3AHATHUSA Ne 6
Pewenue oughgpepenyuanvhvix ypasnenuii nepeo2o nopAOKa ¢ pazoeaAouiUMUca nepemeHHbIMU

Ilens pabomur: HayuuThes pemiath quddepeHIanbable ypaBHEHUS IEPBOTO MOPSIKA C Pa3AeSIOUIMUCS
MepEMEHHBIMHU.

Oobopyooeanue. VHCTPYKTUBHBIE  KapTO4YkHh, TabiaWIa
Qg depeHIpOBaHuUs, TETPAAb C JIEKIUIMHU.

Xox padoTsl

OCHOBHBIX

popmyn

HHTCIPHUPOBAHUA

u

OdopmMHTh BBHIIOTHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) 1enb padboThl, 3) HOMEp, YCIOBUE 3a/1a4i U €
pemieHue

[. Belnuinure W3 NPUBEIEHHBIX HIKE YPaBHEHUI T PepeHInaIbHbIe:
oy +2=0; 2y =5xy=3; 3 dx—6dy = 2yxdx; v +Tv=3v"; xy° —y" =5x.

. \/x_y—Zx:xzy'; 2ydx—5xydy=3xdy; x3° —6y=2; v’ +Tv=3"; n’ —v" =5¢.

1
2
3.
4
5
1L
6.

7.

8.
9.

Bapuant 1 N; 3auan;1 ¢ 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 3a0anusn

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

OrnpeienuTe TOPSIOK CIIEAYIONINX yPaBHEHHIA:
y'=5xy’ =y"; yeosx+yx=y"; y' —Txy=2xy"+5;

14 1A 2 " ’ ’
2y2—5xy =y ;?x;)+y x=y';y +\/§xy=2xy—8;

Vx—12x"y" = y"; ytgx+Tx=9-y"; y +9xy=2y" —4xy;

14

2xy
cosy

2y”’ _S-X);I! — yl ;

+y'x=y"; y2x—3yx=2-8x;

10. 1:1)”1_})_'_};4)6: ym; \/Exy_xzy’zz_xy; 5xy3 —7y”x=2y’.
y

III.
11.

12.

13.

14.

15.
IV.

16.
17.
18.
19.
20.

Pemuts cnenyromue nuddepeHmuanbHbe ypaBHEHUS:

w5+y7 4y yVa+x® =0mpn  y(1)=5,

iyt 4y ylea® =0 y(1)=8,
44y dx—ydy=x"ydy mpu  y(2)=7,

V345 de—ydy=xydy npu  ¥(2)=4,

X3+ 7y +y-yV2+xT =0 npu y(1)=6

a) x’dx=(2-y)dy;6) y'=3i/y;B) 3x(y2 —5)=(4x2 —3)yy’.

a) (x* +6)dx=y’dy; 6) y'=53y;8) Bx* =2)(y* - =x"5yy".

a) x’dx = (2—1de ;0) =4‘{/;; B) X°yy' = (1—4sz6)€2 —5).
y

a) (7—x")dx=y’dy; 6) y’:77\/;; B) (y° =7)(3x* +2)=x"3yy’.

a) 8-y )dy=x"dx;6) y' =64y;B) x’yy = (3y2 —1X2—5x2).
Haiitu yactHoe pemienne AuddepeHnnaibHOro ypaBHEHUS:

. xydx—2xdy = x"ydy; 2y'x—5xy=3; x3° =6y =2, V2 + TV =3*; v’ " =5t—v.
. y—xy'—2\/§=5x; 2e" —4xy’ =x+y; 2yxdy+ y’dx=—-8xydy; 0" +5v=v—2r; 5° —6x° =3x.



METOAUYECKHUE YKA3AHMUS K BBIIIOJIHEHUIO TIPAKTUYECKOI'O 3AHSTHSA Ne 7
Paznorcenue pynkyuu ¢ pao @ypve
Ilens pabomer: HayuuTHCS pacKiIaabIBaTh GYHKLHUIO B pag Dypobe.
Obopyoosanue: NVHCTPYKTUBHBIE KaPTOUKHU, TaOJIMI[a OCHOBHBIX (opmyi1 AuddepeHnrpoBanus, TeTpaib ¢
JCKIHSIMH.
Xox padoTsbl
OdopMHUTDH BBHITIOTHEHNE MTPAKTHYECKON paboThl: 1) BapuaHT, 2) 1enb paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U
e€ pelieHne
Ilpakmuueckue 3a0anus

Paznoxute GpyHknuo f (x)B psng Oypse B UHTEpBaJIE (— T 7r). Boinucath mostydeHHBIN psa U TPU MEPBBIX
yileHa pasznoxeHus otaenabHo. I[loctpouts rpaduk naHHONW GyHKIUU f (x) u e mnpubIMKeHUs

sz(x>=§2ak<x>

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



METOAUYECKHUE YKA3AHMUS K BBIIIOJIHEHUIO TIPAKTUYECKOI'O 3AHSTHSA Ne 8
Pacuem nexmpuueckux yeneii HeCUHYCOUOATLHBIX NEPUOOUYECKUX MOKOG C NPUMEHEHUEM PAOOG
Dypve
I]env pabomer: HaydUTHCS pacKiIalbIBaTh HECHHYCOUJATIbHbBIE IEpHOANYECKUE (PYHKINU TPOU3BOIBHOM
dopmsl B psaast Dypee.
Obopyodosanue: THCTPYKTUBHBIE KAPTOUYKH, TaOIMIIa OCHOBHBIX (opMmyn auddepeHmpoBanus, TeTpaib C
JCKIHSIMH.
Xox padoTsl

OdopMHUTh BBHITIOTHEHHUE TPAKTHUECKON paboThl: 1) BapuaHT, 2) 11elib paboThI, 3) HOMEp, YCIOBHE 3a7a9d 1
e€ pelieHne

Ilpakmuueckue 3a0anusn

[TpencraButes D/IC ucrouHuka, 3agaHHyl0 Tpaduyecku, psaoM dDypbe, OrpaHUYMB YUCIO YICHOB pPsija
MOCTOSIHHOM COCTABJISIFOILIEH U TPEMS IEPBBIMU 3HAYUMBIMU TAPMOHUYECKUMHU COCTABIISIOIIUMH.

Bapuan I'paduxu TUIOBBIX Paznoxenue pynkuuu B psag @ypbe
T HECHMHYCOUAATbHBIX
GyHkumi
'y
E,
: 1. :
1 e(a)t)z—+—-(sma)t+§sm3wt+—sm5wt+---)
0 2 t

Em (. 1 1
3 +?-(smwt+§sm2wt+§sm3wt+~--)
4 | 4'Em( t+1 3t+1 Swt + )
— Ccos w 9cos w 25cos w
E,. 1 1 1
5 -(coswt+§c052wt+§cos3wt+gc055wt+---)




METOANYECKHUE YKA3AHUSA K BBIIIOJITHEHUIO IPAKTHYECKOI'O 3AHATUSA Ne 9
Ouenka pe3ynbmamoe mecmogozo IKcnepumenma Ihghekmusnocmu padbomul MEXaHuIMos u
000pyoosanus no cpedcmeam, onpeodeieHue CXo00UMOCmu Yuci106020 paoa no npusnaxy /laramoepa.

Llenwv pabomor: HayINTHCS UCCIIEOBATDH PSAABI HA CXOJAUMOCTD.
Obopyooeanue: THCTPYKTUBHBIE KAPTOUYKH, TETPAAb C JICKIIUSIMHU.
Xox padoTsbl
OdopMHUTDH BBHITIOTHEHNE MTPAKTHYECKON paboThl: 1) BapuaHT, 2) 1enb paboTel, 3) HOMEp, YCIOBHE 3a/1a4H U
e€ pelieHne

Ne 3aganne
Bapuant 1 2 3 4
1 1 6 11 16
2 2 7 12 17
3 3 8 13 18
4 4 9 14 19
5 5 10 15 20
Ilpakmuueckue 3a0anusn
I. Haittu Tpu nepBbIX 4jieHa psija:
0o .2 0 3n © gn © on _ 0 4n
Lyt 2.3 . |3 : n 5.
En/Zn—l n=1+/3n—2 nZ::n/nH 4. nZ:]: 4—n ,,Z:; 5-n
II. ITonw3ysice npusHakoM [lanamOepa, uccienoBaTh Ha CXOUMOCTD PSII:
= 1 x 3" = 3n o 57 n—3
6. YL 7 8. , 9. 10.
nZ:l: 2" “n-1 ;4" ;271—1’ nZ::'; 6"’
0 n 0 3 +n © 9" © 4]’1 0 2n
11. Y — 12. —> | 13. 14. s 15. .
“1t+n’ puriit ;n—ﬁ 23 ;2;4—1
> 2n+ 2 > n-4" S 3n S 4n = n-5"
16. 17. 18. —_— 19. — | 20.
;3;4.2" ;3;1—1 ;(2n+1)-8” ;(2n+1)-3" ;3,1_4




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO TIPAKTUYECKOI'O 3AHATUSA Ne 10
Ilocmpoenue zpagha no ycnoeuro cumyayuonHoll 3a0a4u: ¢ ynpasieHuu uHppacmpykmypamu Ha
mpancnopme; 6 CMpyKmype 63aumooeiicmeus paiuyHplx U008 mpancnopma, é popmuposanuu

MEexXHO102U1eCK020 YUKA OKA3AHUA YCIYe HA MPAHCROpme
Ilenb pabomer: 3aKpenuTh OCHOBHBIE MOHATHS U OTPAOOTATh HABBIKH MOCTPOCHUS I'PadoB.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUKH, TETPA/Ib C JICKIIUSIMH.
Xoa padoTsl
OdopMuUTh BBIMOTHEHNE MPAKTHYECKON paboThl: 1) BapuaHT, 2) 11eab paboThl, 3) HOMEp, YCIOBHE 33J1a4u U
€€ peuieHue

Bapuant Ngl 3anan;1 ¢
1 1 6
2 2 7
3 3 8
4 4 9
5 5 10

Ilpakmuueckue 3a0anusn

I. Paccrosinue mexny roponamu A4,B,C,/,E B COTHAX KWJIOMETPOB JaHO B Tabuuue. Mcnonb3ys Teoputo
rpadoB, TOCTPOHUTH CETh JKEIE3HBIX JOPOT TaK, YTOOBI KOJMYECTBO 3aTPAYCHHBIX pEIbCOB OBLIO
MHUHHMMAJIbHBIM U IIACCAXKHUP MO U3 KaXI0Tr0 ropojia poexarh B JII000H Apyroil ropo.

1. 2.

A | B |C | A | E 4| B |C | A | E
A 0 5 8 10 | 25 A 0 7 10 | 25 | 40
B 5 0 | 3021 ] 16 B 7 0 14 | 70 | 30
C 8 30| O 9 18 C 10|14 | 0 | 28 | 50
A 110 | 21 9 0 15 A 125|170 28| 0 16
E | 25116 |18 | 15| O E |40 | 30| 50|16 | O
3. 4.

A | B | C | 4| E 4| B | C | A|E
A 0 7 6 11 | 15 A 0 7 3 32| 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 |11 3 2 0 8 A |32 | 11 9 0 16
E | 15 1 9 8 0 E 7 8 5 16 | O
5.

A | B | C | A E
A 0 3 5 8 4
B 3 0 7 6 2
C 5 7 0 11 2
A 8 6 11 0 1
E 4 2 2 1 0

II. HaliTn kpaTyaliluuii MyTh U €ro JUIMHY U3 BEPILIHMHBI Uy B BEPIIUHY U.



Bapuant

3ajaHus

Bapuant

3adaHus
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METOJUYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO TIPAKTHYECKOI'O 3AHATHS Ne 11
Pewenue npocmeituiux 3a0au na onpeoeineHue 6epOAMHOCMU C UCHOTb306AHUEM MEOPEMbL CTLOMHCEHUS
eéepoamuocmeit.

Llenwv pabomor: HayunTHCS pelIaTh 331a4U C IPUMEHEHHEM TEOPEM CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH.

QOobopyooeanue: VHCTPYKTUBHBIE KAPTOUYKH, TETPAIb C JEKIIUSIMHU.

Xox padoTsl
OdopMHUTH BBIIOTHEHNE MTPAKTHYECKON paboThl: 1) BapuaHT, 2) 1eib padoTel, 3) HOMEp, YCIOBHE 3a/1a4H
e€ pelieHne

Bapuant Ne 3aganue
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

Ilpakmuueckue 3a0anusn

L. Hccneoyiime 6uovl cobvimuti (0ocmogepHoe, He803MOACHOE, CAYUALUHOE).

1. a) HOUbIO CBETUT COJHIIE, 0) 1 THBapst — Npa3AHUYHBIN J€Hb, B) B TIOJHOYb BBINAJET CHET.

2. a) ¢yroonbHbI MaTy «Chaprak» - «JluHamMo» 3aKOHYHUTCS BHMYBIO, 0) y4eOHBIH Toj Koraa-HUOYIb
3aKOHYMTCS, B) IpU OpOCKE UTPAJIbHOM KOCTH BBINAJIO 7 OYKOB.

3. a) npu TeneOHHOM 3BOHKE a0OHEHT OKa3alics 3aHsT, O0) Bbl BHIUTPAECTE, YUaCTBYS B OCCHPOUTPHIIIHOM
JoTepee, B) uepernaxa HayuuTCsi TOBOPUTb.

4. a) uepes 24 yaca OyneT CBETUTH COJHIIE, 0) IpuU OpOCKe UTPaTbHON KOCTH BBINANIO YKUCIO OYKOB, MEHBIIIE
7, B) neHb poxaeHus 3HakoMoro 30 ¢eBpais.

5. a) 3aBTpa conHIle B3OWIET Ha 3amaje, 0) B HAIMCAHUHM BBIOPAHHOTO CIIOBA €CTh OYKBa «0O», B) JIETOM Y
IIKOJIBHUKOB OyITyT KaHUKYITHI.

IL. Pewuums crneoyrowue 3adavu:

6. B maptuu u3 100 neraneii numeercsa 5 6pakoBaHHbIX. ONpeAeTUTh BEPOSATHOCT TOTO, UTO, B35Tast HAYrasl,
JleTalb OKaXXEeTCS CTAaHAAPTHOM.

7. B xopobke 100 xoHper n3 HuX 30 moxonaaHeix. OnpeaeauTs BEpOSATHOCTb TOTO, YTO, B3sITas Hayraj,
KOH(]eTa OKakeTcs He IIOKOJIaHOM.

8. B kopoOke 100 mapoB u3 Hux 15 kpacuble. OnpeaenuTb BEpOATHOCTb TOTO, YTO, B3ATHINA Hayras, Iap
OKa)KETCSl KPAaCHBIM.

9. B nmaptuu u3 1000 peraneir umeercss 50 OpakoBaHHbIX. ONpeAeanTh BEPOATHOCTH TOTO, YTO, B3sTas
HayTaj, JeTalb OKaKeTCsl CTaHAAPTHOI.

10. B xopo6ke u3 100 mapos umeercst 20 cuaux. OnpeaeauTb BEposTHOCTh TOTO, YTO, B3ATHIN Hayras, map
OKQ)KETCSl CHHHM.

11. B ypue nexat 20 0MHAKOBBIX Ha OLIYNb HI1apoB: 12 Genbix U 8 yepHbIX. KakoBa BEpOSITHOCTh BBIHYTh
Haymaudy JBa Oemnbix mapa?

12. B ypue nexar 20 oquHaKOBBIX Ha OIIyNb H1apoB: 8 Oenbix U 12 yepHbIX. KakoBa BEpOSATHOCTh BBIHYThH
HayJla4qy JBa YE€pHBIX mapa?

13. B ypue nexar 20 oJMHAKOBBIX Ha OILYIb IIapoB: 8 Oenbix u 12 yepHbIX. KakoBa BEepOsSTHOCTh BBIHYTh
Hayga4y JBa OenbIxX mapa?

14. B ypne nexar 30 onuHaKOBBIX Ha OLIyMb mapoB: 12 6enbix u 18 yepHbIX. KakoBa BepoITHOCTH BBIHYTh
Hayga4y JBa OenbIxX mapa?

15. B ypne nexar 30 onnHaKOBBIX Ha OLIyIb mapoB: 12 6enbix u 18 yepHbix. KakoBa BEpOSTHOCTH BBIHYThH
Haynayy JiBa YepHbIX 1mapa?

16. B xopoOke nexar 8 3eleHbIX, 7 CHHUX U 15 KpacHbIX KapaHjamield. BEIYuciIuTe BEpoSsTHOCTH TOTO, YTO
B3SThIM Hayraja KapaHjail OyleT, CHHUM HJIU 3€JICHBIM.

17. B xopoOke nexar 15 3eneHbIX, 7 CMHHUX M 8§ KpacHBIX KapaHjamield. BeluuciuTe BeposTHOCTH TOTO, YTO



B3STBIM Hayraja Kapangai Oy/eT, KpaCHBIM HITH 3€JICHBIM.

18. B xopoOke nexar 15 3eneHbiX, 6 CHHUX U 9 KpacHBIX KapaHjaiiei. BeraucauTe BEpoATHOCTh TOTO, YTO
B3SATBIM HAyrajJ Kapanjail OyleT, CAHUM HJTU 3€JICHBIM.

19. B xopoOke nexar 15 3eneHbIX, 8 CHHUX M 7 KpPacHBIX KapaHjaameld. BeaucinTh BEpOATHOCTh TOTO, YTO
B3SATBIM Hayraja Kapanjai OyneT, CHHUM HJIH KPAaCHBIM.

20. B xopoOxke siexxar 15 3eneHpix, 9 CHHUX W 6 KpacHBIX KapaHjaliei. BIMUCINTh BEPOSATHOCTH TOTO, YTO
B3STBIM HAyrajJ Kapanjai OyleT, CHHUM HJTH 3€JICHBIM.

21. B onHoli kopoOke HaxomuTcs 4 OenblXx M 8 YepHBIX MIApoB, a B Apyrod — 9 Oenbix u 3 yepHbIx. M3
Ka)XJ10i KOPOOKHU BBIHYIIM TIO Iapy. BEIUMCINTE BEPOATHOCTD TOTO, YTO 002 IIapa OKaKyTcs YePHBIMHU.

22. B onHol kopoOke HaxomuTcs 4 OeiablXx M 8 YepHBIX MIApoB, a B Apyrod — 9 Oenbix m 3 yepHbIx. M3
Ka)XJ10i KOPOOKHU BBIHYIIU TIO I1apy. BEIUKCINTE BEPOATHOCTD TOTO, YTO 002 IIapa OKaKyTCs OEIbIMU.

23. B onHol kopoOke HaxomuTcs 8 OenblXx M 4 YEepHBIX MIApoB, a B Apyrod — 3 Oenbix U 9 yepHbix. M3
Ka)XJ101 KOPOOKHU BBIHYIIY TI0 IIapy. BEIUUCINTE BEPOATHOCTD TOTO, YTO 002 IMIapa OKaKyTcs YePHBIMHU.

24. B onHol kopoOke HaxomuTcs 8 OenblX M 4 YEepHBIX MIApoB, a B Apyrod — 3 Oenbix U 9 yepHbIx. M3
Ka)/10M KOPOOKHU BBIHYIIU IO 1Iapy. BEIYMCIUTE BEPOATHOCTH TOTO, YTO 00a 1Iapa OKaXyTcsl OEIbIMU.

25. B oanoii kopoOke HaxoauTcs 4 OenbIX U 8 YepHBIX IIApoB, a B Apyroi — 3 Oenbix u 9 yepHbix. U3
Ka)/10i KOpOOKHU BBIHYIIU 1O 1Iapy. BEIYMCIUT BEPOSTHOCTD TOTO, YTO 00a IIapa OKaKyTCsl YEPHBIMHU.

26. /IBa oXOTHMKa HE3aBUCUMO JPYT OT Apyra CTPEJSOT B OOHY M Ty e yTKY. BeposTHOCTh nomnasanus B
yTKy ogHoro u3 Hux pasHa 0,3, a apyroro 0,5. HaiitTu BeposTHOCTb 1ONIaIaHus B YTKY.

27. JIBa OXOTHHMKA HE3aBHCHMO JIPYT OT Apyra CTPENsioT B OJHY U Ty e YTKY. BeposTHOCTh momnaganus B
YTKy 01HOTO U3 HuX paBHa 0,7, a npyroro 0,3. HaliTu BeposTHOCTh NONaJaHUS B YTKY.

28. JIBa OXOTHHKA HE3aBHCUMO JPYr OT Jpyra CTPENSIOT B OIHY U Ty ke yTKY. BeposTHOCTh momnajaHus B
yTKy ogHoro u3 Hux pasHa 0,4, a apyroro 0,9. HaiitTu BepossTHOCTb 1ONIaIaHUs B YTKY.

29. JIBa OXOTHHMKA HE3aBHCHMO JIPYT OT JIpyra CTPENIAIOT B OJIHY U TY K€ YTKY. BeposiTHOCTh nonajgaHus B
YTKY 0/1HOTO U3 HuX paBHa 0,5, a npyroro 0,7. HaiiTu BeposITHOCTb HONIAJaHUsI B YTKY.

30. /IBa oXOTHHMKa HE3aBUCUMO JPYT OT Apyra CTPEJSIOT B OOHY M Ty ke yTKY. BeposTHOCTh monasiaHus B
YTKY ofiHOro u3 Hux pasHa 0,7, a npyroro 0,4. HaiiTu BeposTHOCTb MONAJAaHUs B YTKY.

31. Cpenu KaHIUOATOB B CTYJAEHYECKHI coBeT (hakyaprera 7 MEPBOKYPCHUKA, 5 BTOPOKYPCHUKOB U 8
TPEeThEeKypCHHUKOB. B coBeT Hayauy BeIOMpatoT 7 yenoBek. KakoBa BEpOSTHOCTb TOTO, UTO OyAyT BhIOpaHbI 3
NEPBOKYPCHUKA U 2 TPEThEKYPCHHUKA?

32. Cpenu KaHAMJATOB B CTYACHYECKHH coBeT (akynbTeTa 5 NEpBOKYpCHHMKA, 7 BTOPOKYPCHHKOB U 9
TPETbeKYPCHUKOB. B coBeT Haynauy BeIOMparoT 7 yenoBek. KakoBa BEpOSITHOCTh TOTO, UTO OYAYT BHIOpaHBI
2 NEepBOKYPCHUKA U 3 TPETbEKYPCHUKA?

33. Cpenu KaHIUAATOB B CTYAEHUECKHH coBeT (akynabrera 4 NEepBOKYpCHUKA, 7 BTOPOKYPCHHKOB U 7
TPEThEeKypCHUKOB. B coBeT Hayauy BeIOUpatoT 7 yenoBek. KakoBa BEpOSTHOCTb TOTO, UTO OyAyT BhIOpaHbI 3
NEPBOKYPCHUKA U 2 TPEThEKYpPCHHUKA?

34. Cpeau KaHAMJATOB B CTY/IEHYECKMH COBET (akylnbTeTa 5 NEpBOKYPCHHMKA, 6 BTOPOKYPCHHMKOB M 8
TPETHEKYPCHUKOB. B coBeT Hayzmauy BEIOMpParOT 7 uenoBeKk. KakoBa BEpOsSTHOCTH TOTO, YTO OyIyT BHIOpAHBI 2
NEPBOKYPCHUKA U 3 TPETbEKYpPCHUKA?

35. Cpenu KaHAMJATOB B CTYIEHYECKHH coBeT (akyiabTeTa 5 NMepBOKYpCHUKA, 6 BTOPOKYPCHUKOB H 8
TPeTheKypCHHUKOB. B coBeT Haynauy BbiOMparoT 7 yenoBek. KakoBa BepoSITHOCTb TOT0, YTO OYAYT BBIOpAHBI
2 MepBOKYpPCHUKA U 3 TPETbEKYPCHUKA?

36-40. B maptum N neranedt, cpeaum HuX M craHnapTHeiX. Haynauy BeiOupatoT n aeraneil. Haiitu
BEPOSITHOCTH TOT'O, UTO CPEIU OTOOPAHHBIX J€TaJe m CTaHJApTHBIX.

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

41-45. B maptum N pgeraneil, cpeau HUX M craHpapTHbIX. Haynauy BwIOMpatoT n netaneil. Haiftu
BEPOSITHOCTH TOT'O, YTO CPEIU OTOOPAHHBIX JeTajel HE MEHEee m CTaHIAPTHBIX.
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METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO TIPAKTUYECKOI'O 3AHATUSA Ne 12
Pewienue 3a0au na Haxodxcoenue 6epOAMHOCIU COObIMUA NPU USYYEHUU U NIAHUPOSAHUU PLIHKA YCIIYE
Ha mpancnopme

Ilenb padbomer: 3akpenuTh yMEHHE PEIIaTh 3a/1a4M HA HAX0XKJICHHE BEPOSTHOCTH COOBITHSI.
Oobopyooeanue: THCTPYKTUBHBIE KAPTOUYKH, TETPAIb C JEKIIUSIMHU.
Xoxa padoTsbl
OdopMHUTh BBITIOIHEHUE MTPAKTUYECKON paboThl: 1) BapuaHT; 2) 1elb paOboThI; 3) HOMED, YCIOBUE 3a/1a4U U

e€ pelieHne

Ilpakmuueckue 3a0anus

1-5. Ha cranmuio ¢ Tpemsi MyHKTaMH MECTHOM paOoThl MpUOBIBAE€T Ipylilia BarOHOB HAa OJUH W3 HHX.
BeposiTHOCTH TOTrO, YTO BaroHbl MpeJHA3HAYEHBI /Ui HEKOTOPOT'O IMYHKTa COOTBETCTBEHHO PABHBI P, Py U

Bapuant 1 ) N;') 3auaﬂge 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

Ps- OHpe)ICJ'II/ITB BEPOATHOCTDH TOI'O, YTO 3THU BAI'OHBI IPECAHA3HAYCHBI UL ITYHKTA.

6-10. ITaccaxxup MoXeT 1oexaTh J0 CBOEH CTaHIMM IOE37aMH JBYX HazHaueHWH. BepoATHOCTh Hanuuus B
Kacce OMJIETOB Ha MOE37] MepBOro Ha3HA4YEHUs paBHA Py, a HA MOE3]] BTOPOTO Ha3HAueHHsA p,. Onpenenutsb

Ne 1 2 3 4 5
1 041 | 052 | 2 | o061 | 2
D, 023 | 2 037 | 021 | 037
P 7 017 035 2 | 043
N 3 2 1 3 1

BEPOSATHOCTH TOT'O, YTO MACCAKUP Ky OUIIET 10 HY)KHOW CTaHIIHH.

11-15. B rpaduke nBHXKEHHS Ha y4acTKe MPOJIOKEHO N HHUTOK JJIs TPYy30BbIX Moe3noB. Ha cranmuio c
9TOrO y4yacTka nmpubbiBaeT M moe3/1oB B pa3paboTky. OnpeaennTh BEpOSITHOCTb TPUOBITHS JIBYX MOE3/10B 110

ABYM COCCOIHHUM HHUTKaM.

Ne 11 12 13 14 15

N 120 130 140 150 110

M 80 70 50 90 70
16-20. B nogaue u3 N BaroHOB TpH IOJyBaroHa ¢ yriem. KakoBa BepOsSITHOCTb, TOTO, YTO JIOKOMOTHBY,
npuOBIBIIEMY 3a MOJIYBaroHaMHU, HE MPUJETCSI IEPECTABISATh BarOHbI?

Ne 16 17 18 19 20

N 15 12 14 16 13

Ne 6 7 8 9 10
D, 0,78 | 0,92 | 0,83 | 046 | 0,72
D, 0,97 | 0,74 | 0,66 | 0,87 | 0,97

21-25. Tlox morpy3ky nogassl miaargopma, MOJyBaroH M KPbITHIM BaroH. I'py30moabeMHOCTh MIIaThOPMBbI
HCIIOJIB3YETCS C BEPOSITHOCTBIO Pq, MOJIyBaroHa ¢ BEPOSTHOCTHIO P, U KPBHITOTO BaroHa C BEPOSITHOCTHIO P3.

Haiiti BEpOsSTHOCTB TOTO, YTO TPY30MOIBEMHOCTh BCEX TPEX BarOHOB OY/IET HCHOI30BaHA MOIHOCTBIO.
Ne 21 22 23 24 25
12 0,84 | 0,51 | 0,78 | 0,44 | 0,52
P2 0,37 1067 | 056 | 0,67 | 0,23
D3 043 | 029 | 0,12 | 0,29 | 0,59

26-30. Baronsl ¢ IpOMEXyTOYHOW CTAaHIMH YOUpPAIOT COOPHBIMH MOE3JaMH M BBO3HBIM JIOKOMOTHBOM.
[TepBsIii cOOPHBIIA O3] MX BHIBE3ET C BEPOSITHOCTHIO P;. ECIM OH UX HE BBIBE3ET, TO BRIBO3SHON JJOKOMOTHB
3a0epeT UX C BEPOATHOCTHIO P,. KakoBa BEpOATHOCTH TOTO, YTO M IMOCJIE BHIBOZHOTI'O JOKOMOTHBA BaroHbI
OCTaJINCh Ha CTAHIINU?



Ne 26 | 27 | 28 [ 29 [ 30
e 0,72 | 087 | 0,85 | 0,56 | 0,68
D, 0,64 | 059 | 073 | 0,87 | 091




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO TIPAKTUYECKOI'O 3AHATUSA Ne 13
Ilo 3a0annomy ycnosuto nocmpoenue paooe pacnpeoeenus ciayyaiinoil 6eTUuYUHbL.
I[ens pabomur: 0TpabOTATh U 3aKPENUTH YMEHHUE MMOCTPOSHHS 3aKOHA PACTIPE/ICICHUS CITydaitHON
JTUCKPETHON BEJIMYUHBI.
Obopyoosanue: THCTPYKTUBHbBIE KAPTOUKHU.
Xox padoTsbl
OdopMHUTh BBITIOIHEHUE MPAKTUYECKOU paboThI: 1) BapuaHTt, 2) 1iesb padoThl, 3) HOMEp, YCIOBHE 3a7a9d U
€€ pelieHne

Bapuant : Ne 3agafme 3
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

Ilpakmuueckue 3a0anusn

1-5. BeposATHOCTb TOro, 4YTO CTYAEHT CMOXET B3SITh B OMOIMOTEKE HEOOXOIUMMYIO KHHUTY, paBHO P.
CocTaBUTh 3aKOH paclpelesieHuss 4uciaa OuOIMOTeK, KOTOpble MOCETHT CTYIEHT, €CIM B TOpoJe 7
O6uOINOTEK.

Ne 3apanus 1 2 3 4 5
P 0,3 0,3 0,2 0,4 0,4
n 4 5 4 3 5
6-10. Cinyyaiinas BenmnuuHa X 3aJlaHa CICAYIONUM PacpeieICHUEM.
Ne Xi X1 X2 X3 X4 X5 X6 X7
3aIaHuA P; P P P3 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
7 Xi -4 -3 -2 0 1 2 3
P; 0,2 0,21 0,025 0,08 ? 0,22 0,12
P Xi -1 0 1 2 3 6 10
P; 0,2 0,1 0,012 ? 0,17 0,22 0,08
8 Xi 3 4 5 6 8 9 11
P; 0,01 0,12 0,21 ? 0,13 0,21 0,11
10 Xi 1 2 4 6 7 8 10
P; 0,13 0,2 0,03 0,21 ? 0,03 0,11

1. HaliTu HEU3BECTHYIO BEPOSATHOCTD.
2. IlocTpoNTh NOJUTOH pacipereeHUs BEPOSITHOCTEM.

11-15. CocTaBuTh 3aKOH pacupeeIeHNs YKclia oMaJaHui B 11eJIb IPU N BBICTPEaX, €CIIM BEPOSITHOCTh IPU
OJTHOM BBICTpeie paBHa P.

No 3aganus 11 12 13 14 15
n 6 6 5 5 7
P 0,4 0,3 0,4 0,3 0,3




METOJIUYECKHUE YKA3AHUSA K BBINTIOJTHEHUIO ITPAKTUYECKOI'O 3AHATUSA Ne 14
Haxootcoenue mamemamuyeckozo 0H#cu0anus, OUCnEepPCuu u cpeone2o Keaopamuo2o OmKI0HEeHUs

OUCKPEMHOU CTIYUAUHOU 8eAUYUUHbL, 3A0AHHOU 3AKOHOM pacnpeoeienus

Llenwv padomor: 0TPabOTAThH U 3aKPEHUTHh YMEHHUS 110 HAX0K/IEHUIO MAaTEMaTHUYECKOT'O OKUIaHUS U
JIACTIEPCUM CITyYallHOW BEJIMYMHBI 110 33JTaHHOMY 3aKOHY €€ PacCIlpeIeICHHUS .
Oobopyooeanue: VHCTPYKTUBHbBIE KAPTOUKH.

€€ peuieHue

Ilpakmuueckue 3a0anus
1-5. luckpeTHas citydaiiHasi BeIMYMHA X MOXKET IPUHUMATh TOJIBKO JBa 3HAUCHUS X, U X, . FI3BECTHBI

Xoa padoTsl
OdopMuUTh BBIMOTHEHNE MPAKTUYECKON paboThI: 1) BapuaHT, 2) 11eab paboThl, 3) HOMEp, YCIOBHE 33J1a4u U

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

BEPOSITHOCTh p, WIH p, BO3MOKHOIO 3HAYEHHS X, WU X, , MaTeMatudeckoe oxunanue M(x). Haiitu 3akon
pacnpeneneHus TOM Ciy4aHOW BETUYUHBI.

Ne 3apanus X, X, P P> M(x)
1 4 0,1 3,9
2 5 0,3 3,7
3 4,3 0,5 3,5
4 3.8 0.7 3.3
5 27 0.0 3.1

6-10. /IuckperHast ciyuyaiiHas BeIMYMHA paclpeseieHa 1o 3akoHy. HaliTu MaTemaTudeckoe OKUAaHUE,
JMCIIEPCHIO U CPEHEE KBAAPAaTUYHOE OTKIOHEHHE.

Ne Xi | ) X3 X4 Xs X6
3ajanms | p; D Dy Ds Dy Ds Ds
x; 2 3 4 1 7 8
6 D 0,1 0,1 0,5 0,05 0,05 0,2
X; 1 0 2 4 -6 3
7 12 0,3 0,1 0,15 0,2 0,05 0,2
X; -1 2 0 6 4 3
8 12 0,2 0,12 0,18 0,1 0,1 0,3
x; 3 4 5 6 7 9
? D 0,1 0,1 0,5 0,05 0,2 0,05
X; -2 1 3 7 8 10
10 12 0,3 0,1 0,15 0,2 0,05 0,2
3AJIAYA 3.

11-15. Jlanb! 1Be He3aBUCHMBbIE TUCKPETHBIE Cily4aiiHble BenuuuHbl X u Y. HaliTn marematuueckoe
O’KHJIaHWE, TUCTIEPCHUIO U CPEJIHE KBAAPATUUYHOE OTKJIOHEHUE JUTsl CIIy9aiHOU BenmnuuHbl Z =3X —2Y.

11.

12.
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METOJINYECKHUE YKA3AHUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHSTHUSA Ne 15
Pewienue 3a0au na naxoxcoenue mamemamuydecko20 OHCUOAHUA U OUCNEPCUU NPU OUEHKE
Ihpekmuenocmu 3axazoe u odcayrcusanus nompeodumeneii yciy2 u npu OyeHKe CUcHem

Haoex)cHocmu, 6€30NACHOCHU U Ka4eCmea yciy2 Ha HCeae3H000POHCHOM MPAHCHOpme
ILlenv pabomot: 0TPabOTATH U 3aKPEIUTH YMEHUS 110 HAXO0XKICHUI0 MATEMAaTUIECKOTO OKUIAHUS U
JUCIIEPCUU CITYYaiiHOM BEJIMYMHBI 110 33JaHHOMY 3aKOHY €€ pacrpeIeIcHus.
Oobopyoosanue: THCTPYKTUBHBIE KAPTOUKH, TETPA/Ib C JIEKLIUSIMH.
Xox padoTsbl
OdopMHUTh BBITIOIHEHUE MTPAKTUYECKON paboThI: 1) BapuaHT; 2) 11esib paboThl; 3) HOMEp, YCIOBHE 3a1a9d U
e€ pelieHne

Bapuant : Ne 3agafme 3
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 cranmum 3arpyaercs n BaroHoB. BeposTHOCTh IMOJHOTO HCIOJIB30BAHHS TPY30HObEMHOCTH
Ka)JIOr0 U3 HUX paBHa p. COCTaBUTh 3aKOH PacIpeesICHUs] BEPOSATHOCTEH YKCIia MOJIHOTPY3HBIX BarOHOB,
OTIIPABJICHHBIX CO CTaHIMW. HaliTh MaTemaTWuecKkoe OXHJIaHWE, NUCIEPCHIO M CPelHEee KBaIpaTUIHOE
OTKJIOHCHUE YHCIIA TOJHOTPY3HBIX BaroHOB, OTIPABJICHHBIX CO CTAaHIMH. BEpOSTHOCTH ONpEACHSATH IO
dbopmyne bepaym.

(D@opmyna bepryniu. BepoSTHOCTB TOT0, YTO COOBITHE A HACTYITUT POBHO k pa3 B 1 OMBITAX ONPEICIISICTCS 110

dopmyne P, (k) = CK - p* - "%, rne p — BeposTHOCTE COGBITHS A, 2 ¢ — BEPOATHOCTH COOBITHS TIPOTHBOIONOKHOTO
A.)

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

6 — 10. Ha crannuu HaxozsTcst N rpy30BBIX BaroHOB, U3 KOTOPHIX M BaroHoB HenorpyxeHsl. CirydailHbIM 00pazom
BeIOUparoTcs K BaroHoB. COCTaBUTh 3aKOH pacIpeielicHUs] CIy4YalHOW BETMYUHBI YKcia HeJlOTPY>KEHHBIX BarOHOB
cpeau BIOpaHHBIX. HaliTi uncioBbIe XapaKTEpPUCTHKH 3TOTO PacIpeaeIeHHUSI.

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




METOANYECKHUE YKA3AHUSA K BBIIIOJIHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 16
Buiuucnenue unmezpanog no popmynam npamoyzonvHukos, mpaneyuit u gpopmyne Cumncona. Oyenka
nozpewtnocmu
Ilen» padompr: BbIpabOTATh HABBIKU MTPUOJIMKEHHOTO BBIYMCICHHS OIIPEACIIEHHOIO HHTErpaja ¢ HOMOILBIO
dopMyn TpPSAMOYTONBHUKOB, Tpamenuii u (opmynsl CUMIICOHA, HAYYUTh CpPaBHHUBATh pPE3yAbTaThl U

BBIYHUCIIATH IOTPEILIHOCTH.
Obopyooeanue: THCTPYKTUBHBIE KAPTOUYKH, TETPAIb C JEKIUSIMHU.
Xox padoThbl
OdopMHUTD BBINIOJIHEHUE MPAKTHYECKOW paboThL: 1) BapuaHT, 2) nenb padoTel, 3) HOMEp, YCIOBHE 3a/1a4H U
e€ pelieHne

Ilpakmuueckue 3a0anusn
BbI4ucnuTh UHTETpA ¢ MOMOIIBI0 GOPMYI TPEYTOIHHUKOB, (GOopMyIbl Tpanenun u ¢opmyibl CuMIicoHa
npu n=10 u n=20 ¢ Tounoctsio 10 0, 001. OnpenenuTs MOTPETHOCTh BBIYUCICHUH 10 NpaBuily PyHre.

8 12 7 10 9
1.j X +8dx 2.] ° +9dx 3.j X427 dx 4.j X° +5dx s.j X +2dx
2 0 -1

-3

-2




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTHYECKOI'O 3AHATUSA Ne 17
Pewenue 3a0au na naxoicoenue no madauyHo 3a0annoi yukyuu (npu n =2 ), pynkyuu, 3a0annou
ananumuyecku

Iens pabomei: HayIUTHCS IPUMEHATH METO/IbI IPHOIMKEHHOTO U HEpEeHIIUPOBAHNS.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUKH, TETPA/Ib C JICKIIUSIMH.
Xoa padoTsl
OdopMuUTh BBIMOTHEHNE MPAKTUYECKON paboThl: 1) BapuaHT, 2) 11eib paboThl, 3) HOMEp, YCIOBHE 33J1a4u U
€€ peuieHue

Ilpakmuueckue 3a0anusn
1-5. CocraButh TaONMIly KOHEYHBIX pa3HOCTEH (DYHKUMH, 3aJaHHBIX AHAJUTHYECKH, OT HadaJbHOTO
3HAYEHUS X JO KOHEYHOIO X7, MPHUHSB IIar paBHbIM h:

Ne 3aanust dynkyun Xo h
1 y=x3—-x*+6x—8 0 1
2 y=5x3—8x+4 0 2
3 y =x*—2x%+10 0 0,2
4 y = 2x3 —8x + 20 0,5 0,5
5 y=x*—-2x*+1 0 0,5

6-10. BeruuciuTh 3Ha4YCHUs MEPBOM U BTOPOI MPOM3BOMHONW (PYHKIIMH B TOUYKE X, METOJOM YHCICHHOTO
Qg depeHpoBanus. BerauciaeHns BeCTH ¢ 4eThIpbMs 3HAKAMU TIOCIIE 3aISTOM:

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

y |8 6 |10 |26]60 |118]206 |330 496

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

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

x |1 2 |3 4 5 6 7 8 9
y|-1,5]16 | 70,5180 | 362,5 | 636 | 1018,5 | 1528 | 2182,5
x |1 2 |13 4 |5 6 7 8 9

y |55 [ 18140576 |127,5| 198 | 290,5 | 408 | 553,5

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

y 24 163 | 136 | 255|432 ]679 | 1008 | 1431




METOJUYECKHUE YKA3AHMUS K BBIIIOJITHEHUIO IPAKTUYECKOI'O 3AHSATHSA Ne 18
Hccneoosanue ceoiicme (hynkyuu 014 onpeoenenus 3hghexmuenocmu naaHupo8anHus mexHuiecKozo
UYUKA IKCRILYAMAyuU 371eKMPOCHAOIHCEHUA HA HCEIE3HO00POIHCHOM MPAHCROPpMe.

Llenwv pabomor: HayINTHCS TPUMEHATH METO/IbI MPUOIMKEHHOTO AU(PPEPEHIUPOBAHHUS.
Oobopyoosanue: THCTPYKTUBHBIE KAPTOUKH, TETPA/Ib C JIEKLIUSIMH.
Xox padoTsbl
OdopMHUTDH BBHITIOTHEHUE MTPAKTHYECKON paboThl: 1) BapuaHT, 2) 1enb paboThl, 3) HOMEp, YCIOBHE 334a4l U
e€ pelieHne

Ilpaxkmuueckue 3a0anusn
1-5. Haiitu 3HaueHus nepBoi U BTOPO MPOU3BOIHBIX (YHKIIMH, 3aJaHHOM TaOJIMYHO, B TOUKaX X = a + bn:

1 x=24+40,05n 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 =4,5—-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=1,6+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 = 2,44 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 =4,5—-0,06n X 3,6 3,8 4,0 4,2 4.4
n=7 v(x) 1,222 1,331 4,507 4,775 5,159
6-10. TTocTpouTs Tabauity pasaocreii dyukuuu y = f(X), 3aganHO# TabINIHO:
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 16 36 72 130 216 336
10 X 1 2 3 4 5 6 7
y -3 -6 -3 12 45 102 189




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO TIPAKTUYECKOI'O 3AHATUSA Ne 19
Onpedenenue Koauvecmea 31eKmMpPoOIHEPLUN, 3amMPAYEHHON HA MA2Y NOE3006 8 3A6UCUMOCIU OM NIAHA
u npopuna nymu ¢ ucnoav3zosanuem memooa Jinepa, peuieHue 00bIKHOBEHHBIX OUPPepenyuanbHbLX
YPa8HeHUil.

Llenv pabomor: hopMmupoBaHHE MPAKTUYCCKHX HABBIKOB PEIICHUS OOBIKHOBEHHBIX TU(D(EpeHIIMATEHBIX

ypaBHEHUH METOJI0M Dilsiepa.
Obopyooeanue: THCTPYKTUBHBIE KAPTOUYKH, TETPAIb C JEKIUSIMHU.
Xoxa padoTsbl
OdopMHUTDH BBHITIOTHEHNE MTPAKTHYECKON paboThl: 1) BapuaHT, 2) 1eib padoTel, 3) HOMEp, YCIOBHE 3a/1a4H U
e€ pelieHne

Ilpaxkmuueckue 3a0anusn
Hcnons3ys merox Diinepa ¢ yTOYHEHHEM, COCTaBUTh TaOJHMIy NPUOIMKEHHBIX 3HAYCHWH HMHTErpalia

nuddepeHIraIbHOro ypaBHeHus y' = f (x, y), YIOBJIETBOPSIOIIETO HAYAIBHBIM YCIOBUSIM y(xo)z Y, Ha

OTpE3KE [a;b] c maroMm h=0,1. Bce BEIYUCIEHUS BECTU C YETHIPbMS JI€CATUYHBIMU 3HAKAMMU.

sapuanm | y' = f(x,y) y(x%)=y, | [a:b]

! Y =x+cos—= W1.8)=26 | [1.8:2.8]

J5
2 y(1.6)=4,6 | [1,6:2,6]

y'= X+cos¥

I Y =xtcos— |~ (0.6)=08 | [0.6:16]

J10
4 ¥(0,5)=0,6 | [0,51,5]

y=x+ cos—

J7

3 Y = x+cos> y(l,7):5,3 [1’722,7]
z

Kontpomupyembie komnereHunu: OK 01, OK 02, IIK 1.3, IIK 2.1, IIK 3.1

Kputepun oneHKH NPpaKTHYECKUX 3aHATHIA:

PesynbraroMm paboThl MO KaXKIAOMY MPAKTHUYECKOMY 3aHSATHIO SIBIsieTCS OhopMIieHHE
ordyera W ero 3amura. OLEHKY 3a MPaKTHUECKOE 3aHATHE TPETOaBaTeNb BBICTABISET IOCIE
3aIIUTHI OTYETA.

HpaKTI/I'-IeCKI/Ie 3aHATUA OLICHUBAKOTCS 110 ATHOAIIFHON MIKAJIE:

«5» 0aJU10B BBICTABJISETCA 00y4a0OIIEMYCSsl, €CJIN:

— paboTa BBHINOJHEHA TOJHOCTHIO W TPABWIBHO;, paboTa BHIMOJHEHA CaMOCTOSTENBHO;
paboTa cnaHa ¢ COOJIOACHHEM BCEX CPOKOB; COOIIIOJIEHBI BCE MpaBuia O(GpOpMIIEHUS OTUETa;
CACJIaHbI ITPAaBHUJIBHBIC BHIBOKI,

— BO BpeMs 3allUThl OOYYaOIIUKCA MPaBUIBLHO TMOHMMAET CYIIHOCTh BOIMPOCA, HAeT
TOYHOC OINPEACICHUC W HCTOJIKOBAHHME OCHOBHBIX HOHHTI/If/i, CTpOUT OTBET IO CO6CTBCHHOMy
IUIaHYy, COTIPOBOXKAAET OTBET MPUMEPAMH, YMEET MPUMEHHUTh 3HAHUS B HOBOW CUTYaIlHH, MOXKET
YCTAaHOBUTH CBA3b MCXKY M3ydaCMbIM W PaHCC M3YYCHHBIM MATCPHAIOM H3 KypcCa, a TaKXKE C
MaTepuaIoM, yCBOSHHBIM MPH U3yYEHUH IPYTUX JUCIHUILTNH;

«4» 0ass1a BBICTABJISACTCH 00y4aI0IIEeMYCsl, €CJIU:

— paboTa BBITIOJNHEHA MPABWIIBHO C YYETOM 2-3 HECYIIECTBEHHBIX OIMOOK MCIPABICHHBIX
CaMOCTOSITENIBHO 10 TPeOOBaHUIO TIPEToaBaTes; padoTa caaHa B CpoK (JIMOO C OTO3AaHHEM Ha
JIBA-TPH 3aHATHUS), €CTh HEKOTOPbIE HEJ0YETH B 0DOPMIICHUN OTYETA;



— BO BpCMA 3alllUThI OGy‘-IElIOH.[HfICH MNpaBUJIbHO INOHHMMACT CYIIHOCTH BOIIPOCA, AAaCT
TOYHOE OIpeesIeHUEe W UCTOJIKOBAHWE OCHOBHBIX MOHSITHUN, HO OTBET JaH 0€3 HCII0JIb30BAHUS
COOCTBEHHOT'O IIJIaHA, HOBBIX NMpPHUMEPOB, Oe3 MpHUMEHEHHs 3HaHWN B HOBOHM cUTyaruu, 0e3
UCIIOJIb30BAaHUsl CBsI3€H C paHee H3YYEHHBIM MaTepHajJoM M MaTepuajoM, YCBOCHHBIM IPpHU
A3YYEHUU APYTUX TUCLIUILINH;

«3» 0ass1a BBICTABJISIETCS 00y4aI0IEeMYCsl, €CJIU:

- pa60Ta BBIITIOJIHCHA IIPaBUJIBHO HC MCHCC 4YCM Ha IIO0JIOBUHY MM OOIIYIICHA
CyILleCTBEHHas oIMOKa, HO 0Oyyaroluiicss BiajeeT 00g3aTebHBIMU 3HAHUAMU U YMEHHUSIMH I10
npoBepsieMOl TeMe; O0ydYaroImMKCsS MHOTOKPAaTHO oOpalmaercs 3a MOMOIIBIO IMPEToIaBaTelis;
paboTa ciaHa ¢ ono3jgaHueM Oosee Tpex 3aHATUN; B OPOPMIIEHUU OTYETa €CTh OTKJIOHEHUS U
HCECOOTBCTCTBUA NMPCABABIACMbBIM Tpe6OBaHI/I$IM;

— BO BpeMsl 3aIIUThI O0y4YarOUIUiiCs MPaBUIBLHO MOHUMAET CYIIIHOCTh BOIPOCA, HO B OTBETE
UMEIOTCS OT/JeNIbHBIE IPOOEIbl B YCBOSHHH BOIIPOCOB Kypca;

«2» 06aJ1a BBICTABJIAETCA 00y4YaK0IIEeMyCsl, €CJIN:

— BBINIOJIHEHO MEHBIIEC TIOJOBUHBI MPEIOKECHHBIX 3aJaHW, NOMYIICHBI /B (1 Ooee)
CYILIIECTBEHHbIE OIIMOKKM B Xoje palboThl, IOKa3aBIIKME, YTO OOYYAIOIIUIHCS HE BIaJeeT
00s3aTeNbHBIMY 3HAHUSAMM M YMEHHUSMHU [0 JAaHHOM TEME B IOJIHOM O0beMe, 00ydaroIuics
BBITMIOJHSET paboTy ¢ MOMOIIBI0 MpernojaBaTelns; padoTa cliaHa ¢ HapylIeHHEM BCEX CPOKOB;
MMEETCsl MHOTO HapYIICHUH TpaBuiI 0pOpMIICHHUS.

B nannom ciydae oOy4aromniuiicst He AomycKaeTcs K 3amuTe otyera. Paborta qomkHa ObITh
MCIIPABJIEHA C YYETOM HEJIOCTATKOB.

— IpH 3alIUTe OTYeTa OOYYAIOUIUIiCs HE MOXET OTBETUTh HU HA OJIMH U3 MOCTABIIEHHBIX
BOIIPOCOB.

B nanHom ciydae oOyuaromuiicss OyaeT JOIMYIIEH K MOBTOPHOM 3aIIUTE OTYETa TOJIBKO
nocje JMKBUJIALUUU IpOOEIOB B 3HAHMU Y4eOHOro MaTepuaia IO TEME IPAKTHYECKOIO
3aHSTHSL.



Tembl co001IeHNH (TOKJIAA0B) MPUKJIATHOTO XapaKTepa

1. UcTopusa cTaHOBIEHUS TEOPUU UCCIENOBAHUS ONEPALNM KaK HAYKH.

2. Teopus pacnincanusl.

3. MeTo1bl IIaHUPOBAHUS.

4. IlpumeHeHuMe  TEOPUM  HUCCJIENOBAHMS  ONEpAllMd  IPU  PELICHUHU
npo(heCCHOHANBHBIX 3aJa4 B 00sacTu (POPMUPOBAHMSI TEXHOJOTUYECKOTO IIMKIIA
JKCIUTyaTalldM MamMH M oOOpyAOBaHUS Ha TpaHcHopTe (yIpaBieHHE
UHQpaACTPYKTypaMH Ha KEJIE€3HOJOPOKHOM TPAHCIIOPTE).

5. CTpyKTypa 1 B3aUMOJEHCTBUE PA3IM4HbIX BUAOB TPAHCIIOPTA.

6. IlpumeHeHHEe cHCTEM OLEHKM HAJIeXKHOCTH U Oe3omacHOCTH paboT Ha
KEJIE3HOIOPOKHOM TPAHCIIOPTE.

KonTtpommpyemsie komnerenuuu OK 01, OK 02, IIK 1.3, [IK 2.1, IIK 3.1

Kpurepuu oueHku coo01eHni (10KJIa10B):

1. YeTKkoCTh IMOCTAaHOBKHU 1esik (max 3 Oaswa):

1.1. HeT 1enu;

1.2. nenp HeyeTKas,

1.3. ienp yeTko o003HaYCHa.

2. KauectBo noxitaga (max 5 0awioB):

2.1. TOKJIaqUNK 3aUNTHIBACT;

2.2. NOKJIaTYUK PACCKA3bIBAET, HO HE OOBSICHSAET CYyTh pabOTHI;
2.3. 4€TKO BBICTPOCH JOKJIA/I;

2.4. noknaj CONpoOBOXKIACTCS WIITIOCTPATUBHBIM MaTEpPHAJIOM;
2.5. NOKJaa MpOU3BOAUT BbIIAIOIIEECS BIEYATICHHUE.

3. YeTKOCTh BBIBOJIOB, 0000IIatONMX AOKIas (max 3 6ana):
3.1. BBIBOJBI UMEIOTCS, HO OHU HE JIOKa3aHbI;

3.2. BLIBOJBI HE UCTKHE;

3.3. BBIBO/IbI ITOJIHOCTBIO XapaKTEepPU3yIOT padoTy.

4. KadecTBO OTBETOB Ha BOIPOCH (max 3 Gasa):

4.1. NOKJIaTYUK HE MOXKET YETKO OTBETUTh HAa BOIIPOCHI;

4.2. HEe MOXKET OTBETUTH Ha OOJBIITUHCTBO BOTIPOCOB;

4.3. oTBeuaeT Ha OOJIBIITMHCTBO BOIIPOCOB.

5. YMenue nepkathcs mepesl aynuropreit (max 3 6amia)

OIIEHKA:
«5»-17- 14 6amos,

«4» - 13-9 Gamos,
«3» — 8-5 6amos,
«2» — MeHee 5 6amIoB



PYBEXKHBI KOHTPO.Ib

TECT Nel
no teme 1.1. /IndppepenuunaibHoe U HHTErpaibHOE HCYHCICHUE

Hannast paboTta MOXET OBITh MCIIOJNIB30BaHA Ha ATare MOBTOPEHHUS M KOHTPOJIA

3Hanuil. Pazpaborano 2 BapuaHnTa 3a1anuil. Bce BapuaHThl paboThl paBHOIICHHBI.
Pabora paccuntana Ha 20 MUHYT.

KonTposmpyemsbie komnereHmu: OK 01, OK 02, I1K 3.1
Kpurepuu oneHku:

«5» - TIPpaBUJILHO BBINOJHEHO 9 — 10 3amanuii;

«4» - IpaBUJIBHO BBINIOJIHEHO 7 — 8 3aaHU;

«3» - IPaBUJIBLHO BBINIOJIHEHO 5 — 6 3a1aHUN;

«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 5 3a/IaHUMH.
Bapuanr 1
Hnempyxyus no gvinonnenuio 3a0anuii. gloepume 00H)y OYK8Y, COOMEEmMCmayuyIo

npasujlibHoOM)y eapuarniy omeema u sanuuiunie ee 6 oanx omeemos.
1. VKaxuTe IPOMEKYTOK, Ha KOTOpoM QyHKIMsS ¥ = 5x% — 4x — 7 TONbKO BO3pAcTaer.

A B C D
(=1 +oo) (1,12) (-6;0) [ 0;+o0)
2. YKaXHuTe NPOMEXYTOK, Ha KOTOPOM (PYHKLIUS Y = §x3 - %xz + 8x — 3 yObIBaer.
A B C D
[—==31] 18] [1;4+) [0;8]
3. Ha pucynke uzo6paxer rpaduk dpyskimn y = f(x). CKOIbKO TOUCK MUHUMYyMa UMeeT (DyHKIHs?

Y111 A B C D

(7]
is
4
-4

4 5 2 1
4. Haiiaure Touky MaﬁchyMa dynkmuu y = —3x% + 12x — 5.
A B C D
—4 -2 4 2
5. CKOJILKO KDHTHYECKHUX TOUeK MMeeT QpyHkums y = 2x° + x% — 2x + 52
A B C D
2 1 4 3
6. Ha pucynke uzo0paxen rpaduk gpynximu y = f'(x). Haiinure Touky makcumyma dyukimu y = f(x).
v A B C D
L~
/,
! \
A 1 3 2 )
7
3 2
7. Haiimute TOYKy MUHIMYMa QYHKIHN Yy = 2% - 3% —-2x+1 i.
A B C D
) -0,5 0,5 2

8. Touka a sABIsieTCS TOUKOM nepernba qanHoi kpusoit ¥y = f(x), ecnn.

A | B | C | D |




f@=0

| f@=0

| f"@<o |

f"(@)=0

| f"@>0

9. K rpaduxy pynkuun f(x) = x2 + x + 1 B Touke ¢ abcuuccoil x = 1 mposejeHa kacatebHas. Haiinure

aGCHI/ICCY TOYKH NICPECCUCHUA KacaTelnbHOU ¢ ochio OX.

A B C D
1 1 1
0 _Z _Z z
2 3 2
10. Ha pucynke n3o0paen rpaduk npoussoason Gpyukuun y = f'(x), 3ananHoii Ha npomexytke (—6; 7).
OnpepenuTe KONMMIECTBO TOUEK MUHUMYMa QyHKIHA ¥ = f(x)
A B C D
5 3 2 4
Bapuanr 2

Hnempyxyus no gvinonnenuio 3a0anuii. gloepume 00Hy OYK8Y, COOMEEmMCmayuyIo
NPABUILHOMY 8apUaHmy omeema u 3anuwiume ee  OJ1aHK OMeemos.
1. YKaskuTe NpoMexKyTOK, Ha KOTOpPOM (GyHKIHs Y = 5x2 — 4x — 7 TOIbKO yObIBaET.

A B C D
(=1 + o) (1,12) (-6;0) [ 0;+o0)
2. YKakuTe NpOMEKYTOK, Ha KOTOPOM (YHKIHUS Yy = §x3 - ;xz + 8x — 3 Bo3pacraer.
A B C D
(—eo31] 18] [14+) [-8;~1]

'3.Ha pucynke n3obpaket rpaduk yaknuu ¥y = f(x). CKOJIbKO TOYEK MUHHMyMa uMeeT QyHKIus?

G4\ Y S A B C D
\ - - : f [ - f + > -
EHAVIE
S
4. Haiinure Touky Makcumyma ¢ynkimu y = 3x2 + 18x — 9.
A B C D
-3 -2 3 2
5. CKOJBbKO KPUTUYECKUX TOYEK UMeeT QYHKUUSI Y = X + i?
A B C D
2 1 4 3
6. Ha pucynke uzobpaxen rpaduk dyukiun y = f'(x). Haiigure Touky muanmyma pyrkuun y = f(x).
v A B C D
|~
/,
! \
ol 1 M e 1 3 -4 -2
4
3 2
7. Halinure Touky MakcumMyma QyHKIUU Y = % - 3% —2x+1 %.
A B C D
| -2 -0,5 0,5 2
8. Ecitit ipu mepexo/ie 4epes3 TOUKy X BTopas mpou3BoHast f ' (xX) MeHseT 3HaK, TO TOUKa X
Ha3bIBACTCSL:
| A | B | C D




TOYKOM MUHUMYyMa ‘ TOYKOM MaKCUMyMa ‘ TOYKOI1 neperunda ‘ TOYKOH 3KCTpEMyMa

9. K rpaduxy pysxiuu f(x) = x3 + x + 1 B Touke ¢ abcuuccoit x = 1 HpoBeeHa KacaTelbHas.
HaiinuTe abcuuccy Touku rpaduka KacaTenbHOM, OpAHAaTa KOTOpoi paBHa 31.

A B C D

7 9 10 8
10. Ha pucynke u3o0paxeH rpaduk npousBoaHon Gyukiun y = f'(x), 3a1aHHON HA TIPOMEKYTKE

(=5; 8). Onpenenute KOIMIECTBO TOYCK Makcumyma GyHKIwmU ¥ = f(x)
‘ A B C D

|

/\’/l 3 4 5 9

¥y E\VEN

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

no teme 1.3. Paabl
JlanHasi paboTa MOKET OBITh MCIOJIb30BaHa Ha 3Tare MOBTOPEHUS M KOHTPOJIS
3HaHuil. Pazpaborano 2 BapuaHTa 3aanuii. Bce BapuaHThl pabOThl PaBHOIICHHBI.
PaGota paccuntana Ha 15 MUHYT.

KonTponupyemsbie komnereniuu OK 01, OK 02, ITIK 1.3, ITIK 2.1, TIK 3.1

Kpurepuu oueHku:

«5» - TIPaBUJILHO BBIMOJHEHO 6 3aJIaHUi;

«4» - TIPaBUJILHO BBIMOJHEHO S 3aJlaHU;

«3» - IPaBUJILHO BBIMOJHEHO 3-4 3aJJaHMUIi;

«2» - MPaBUJIBHO BBINIOJIHEHO MEHEE 3 3aJJaHUiA.
Bapmuanr 1

Hnuempyxkyus no evinonnenuio 3a0anuii. gvloepume 00Hy OYK8Y, COOMEEemcmayouyio
NpABUILHOMY 6apUAHIY OMEema U 3anuuume ee ¢ OJ1aHK OMeEemos.

. 1
1. Kakast u3 nepeuuciieHHbIX HUXE (hopMmyn sBisieTcss GopMyinoi n — ro wieHa psaa: —1 — 5=
11

4 8
A b B I
__ ! D" 8 )t
n B 211—1 an = on an = 2n—1 a, = Zn_l
1,1, 1 1
2. Yka3aTb ueMy paBHa cymMa psaja > + " + s + et on + -
A b B I
1 1
Z — 1 2
9 2

3. Ecnu ipu uccienoBaHUM psifia Ha CXOJAMMOCTh 1O Tpu3Haky JlamamOepa ycTaHOBIIEHO, YTO
. a
lim =+ = 2, To 3TO 03HAUAET, YTO:
n—-oo an




A b B I

PAA MOXKET, KaK CXOAUTHCA, TaK U

pAaa CXOOUTCA pAa pacxoguTca DACXOJHTHCS BOIIPOC O CXOJAMMOCTH OCTAETCS OTKPBITHIM

4. Ilycte paH 4ucioBOM psn aq +a, + -+ a, + -+ ¢ NOJOKUTEIbHBIMU wieHaMu. Ecin

a o . a
OTHOIIICHHE Z“ MMeeT KOHEUHBIN Ipesel, To ecTh lim Z—“ =k, unpuk < 1- pax cxoaurcs,
n n—oo n
anpu k > 1 —psx, TO 3TO €CTh IPU3HAK CXOTIUMOCTH:
A b B r
Hanambepa Komm CpaBHEHHUS HEO0XOTUMBIi

5. Yka3arp yemy paBHa yactuyHas cymma S, pspal —2+4—8+ .-

A b B T
> s > 5
8 8

6. Kakoe 13 nepeuncieHHbIX HUKE YTBEPKIACHUH SBIISETCS BEPHBIM :

v v [o'e) 1
000O0IIICHHBIN TAPMOHUICCKHUN PSIT Y pye — CXOMIUTCS TIpH P <1

N - 1
000OIICHHBIN TAPMOHUYCCKHH P Doy 1 — bacxouures npu p > 1

v v [o'e) 1
000O0IIIEHHBIN TAPMOHUICCKHUN PSIT Y pye — CXOJUTCS TIpH P >1

|| o1 >

N - 1
0000IICHHBIN TAPMOHUYECKHH PIIT Dipye g — PACXOIUTCA IIPH P < 1

Bapuanr 2
Hncmpykyus no 8blnonnenuro 3a0anuil: vloepume 00ny OYK8y, COOMEemcmeayouyio
NpAsUIbLHOMY 8apUAnmMY OMEema u 3anuuiume ee 8 O1AHK OMeemos.
Bapuanm Ne2
1. Kakast u3 nepeyucieHHbIx Huxe GopMyll siBasieTcs: popmysoi n — ro uneHa psga: —1 — 2 —
4 —8— ...

A b B I

a, = (=D"-2""! a, = =2" a, = —2" a, = (=1 -2""!

2. Ykazarb ueMy paBHa CyMMa psu:[a§+ % + 21—7+ +3in+

A b B r

1 1

- - 1 2

9 2
3. Ecau npu uccneaoBaHUU psa Ha CXOOUMOCTh 1O Mpu3Haky JlanamOepa yCcTaHOBIIEHO, UTO
lim 2 = 0, 1o 5T0 03HAYAET, UTO:
n—-oo Adn

A b B r

PSL MOXKET, KaK CXOJMUThCSA, TaK U
PACXOIUTHCS

pAaa CXOOAUTCA pAaa pacxoauTca BOIIPOC O CXOJIUMOCTH OCTAETCS OTKPHITHIM

5. Yka3arh yeMy paBeH MATHII WIeH psjaa Yn—q1(—1)™ nTH ;
A b B T
5 5 6
6 6 5 5

4. ITycte nan 4ucnoBou pan a, + a, + -+ + a, + ++* ¢ NOJOKUTEIBHBIMY WieHaMH. Eciim nmeer

MECTO KOHEYHBIM mpesen, To ecTth lim a, # 0, TO CXOAMMOCTh psAJia MOXHO OIPEACIUTh IO
n—-o0o

MPU3HAKY:

A b B I

Janambepa Komm HEO0XO0UMBIH CpaBHEHUS




6. Kakoe 13 nepeuncieHHbIX HU)KE YTBEPKACHUMN SIBISIETCS BEPHBIM :

N N 1
000O0IIIEHHBIN TAPMOHUICCKHUN PSIT Y, pye 1 — CXOZIUTCS IIpu p > 1

. - 1
0000IICHHBIN TAPMOHUYCCKHH P Dipye 1 — bacxojures npu p > 1

v v [o'e) 1
000O0IIIEHHBIN TAPMOHUICCKHUN PSIT Y, pye — CXOJITCSA TIpH P = 1

|| o1

. - 1
0000IICHHBIN TAPMOHUYCCKHH P Dipe — PACXOIUTCA NPH P < 1

KJIIOY:

Bapuant

=1

5
b

1
1 A
2 r

(N
o1 |
I gE

r A

TECT Ne3
1o teme 2.2. OcHoBbI TeOpuM rpagos

I[aHHa}I pa60Ta MOJKET OBITH HCIOJIL30BaHA Ha dTale IIOBTOPCHUSA U KOHTPOJIA

3HaHuil. PazpaboTtano 2 BapuaHTa 3ajaHuii. Bce BapuaHThl pabOThl paBHOLICHHBI.
Pabota paccuntana Ha 15 MUHYT.

KonTposmpyemsie komnerenuuu OK 01, OK 02, I[IK 1.3, IIK 2.1, TIK 3.1

Kpurepuu onenkmu:

«5» - TIpaBUJILHO BBIMOJHEHO 9 — 10 3a1aHuii;
«4» - IPaBUJILHO BBIMOJHEHO 7 — 8 3aJjaHUI;
«3» - IPaBUJILHO BBIMOJHEHO 5 — 6 3a7jaHUI;

«2» - IPaBUJIBHO BBITIOJIHEHO MEHEE 5 3aJJaHU.
Bapmuanr 1
HUncmpykyus no 6binonnenuro 3a0anuil. 8blbepume 00Hy OYK8Y, COOMBEMCmMEYIou)Io
npasujlibHoOMy eapuannty omeema u sanuwiunie ee 6 onanx omeemos.
1. Ha pricynke m3o0paxeH:

4 { A B C D
{7 | monHbIi rpad HETOHbII rpag una HYJIEBOU
B rpad «1EPEBO»
B
2. IMonue1ii rpad nmeeT 7 BEpIIMH, TO KOJHMYECTBO pebep OyAeT paBHO:
A B C D
14 7 21 42
3. Kakue u3 yka3aHHBIX B rpad)e Ha pUCYHKE MapLIPYTOB SIBISIOTCS MyTEM?
B A B C D
A
B
ABI' ABI'BJ] ABJIAb ABBAJI
D
-




4. Kakue u3 ykazaHHBIX [IMKJIOB SIBJISIFOTCS IPOCTBIMU?

B A B C D
A
B
@ ABTA ABBI'BA BBAI'B JIABAI'BJ
D
-
5. Xpomartuyeckoe 4yucio rpada Ha pUCYHKE PaBHO:
A B C D
2 6 4 3

HOJIHOro?

6. Ckobpko pebep Hy)KHO MPOBECTH YTOOBI TOCTPOUTH rpad, N300paKEeHHBIH HAa PUCYHKE /10

5
AE z
B
D
-

A

B

C

D

7. Jlnst Toro, uToObI rpad 0bmaman 3MIepoBbIM ITUKIOM, HEOOXOIUMO U JTOCTATOYHO, YTOOBI:

A

B

C

D

CTCIICHU BCCX BCPIINH
OBLIM HEYETHBIMU

CTCIICHU POBHO IABYX
BCPIIHNH OBLIN YETHBEIMU

CTEMEHH BCEX BEPIIMH
OBLIIM YETHBIMA

CTEMEHH POBHO JIBYX
BEpILIUH ObUTH

HCYCTHBIMU
8. KonnuecTBo pedbep MHIMIEHTHBIX BEPIIUHE A ...
A B C D
2 1 3 4

9. Vcrionb3yst pUCYHOK MPEIbIIYIIEH 3a1a4H, YKaKUTE CKOJIBKO CYIIECTBYET ITyTEH U3 BEPITUHBI

B B Bepmny D.
3

A B C D
A
B
4 5 2 3
D
-
10. Kak Ha3bIBaeTcs rpaga n3o0pakeHHbIN Ha pUCYHKE?
A B C D
A
. HE rpad tuma .
IIOJIHBIN . OpPUEHTUPOBAHHBIN
OPUEHTUPOBAHHBIM |  «AEPEBO»




NPAGUILHOMY 8apUAHmMy Omeema u 3anuwiume ee 6 0J1aHK 0Meemos
1. Ha pucynke m300pakeH:

Bapuanr 2
Hucmpykyus no evinonnenuro 3a0anuii: eblbepume 00Hy OYK8y, COOMEemcmeyiouyio

A B C D
TTOJTHBIN HETOJIHBIN rpad tuma N
HYJIEBOI
rpad rpad «1EPEBO»
2. IMonHerii rpad umeer 9 BepimH, TO KOJHMYECTBO pedbep OyAeT paBHO:
A B C D
18 72 9 36
3. Kakue u3 yka3zaHHbIX B rpade Ha pUCYHKE MapIIPYTOB SIBJISIFOTCS MyTeM?
B A B C D
A
B
% ABI'Bb ABI'B ABJIAT ABB
D
-
4. Kakne u3 yKa3aHHBIX IIUKJIOB SIBJISIFOTCS IPOCTHIMU?
B A B C D
A
B
% ABTIBA ABBI'BA BBAI'B JIBAT'B/I
D
-
5. XpomaTtudeckoe uncio rpada Ha pUCyHKE PaBHO:
A B C D
@ sl ] e |

6. Cxonbko pebep HYKHO MPOBECTH, YTOOBI JOCTPOUTH Tpad, U300pakeHHBIN Ha PUCYHKE, J10

I0JIHOTO?
4 ﬂ A B C D
kp 3 10 6 12
b
B
7. MynbsTurpadom Ha3biBaercs rpad, B KOTOPOM ...
A B C D

uMmeroTcs péopa XoTs Obl
JIBYX U3 TPEX

pa3HOBUAHOCTEH (3BEHBS,
JTyTH, TICTIIH)

ICTCIIb

HET KpaTHble pEOpa U HeT

€CTb KpaTHbIe p&Opa u
HET NeTeNb

MOKHO OOOKTH BCE
BEPIIMHBI U TIPH STOM
MIPOUTH OJHO pPeOpo
TOJIKO OJIUH pa3

8. KonnuecTBo peGep MHIMIEHTHBIX BEPUIMHE A7 ...




9. Ucnonb3ys pUCYHOK Mpeablayei 3a1auu, YKa)KUTe CKOJIbKO CYIIECTBYET yTel U3 BEPIIUHbI
A B Bepuinuny D.

B A B C D
A
B
3 5 2 4
D
-
10. JIBa peOpa, y KOTOPBIX €CTh 00II1asi BEPIINHA, HA3bIBAIOTCA. . .
A B C D
pébpamu CMEXHBIMU KpaTHBIMU Jyramu
KJIIOY:
Bapuanr | 1 2 3 4 5 6 7 10
1 B C A A, C D B C D
2 C D C,D C B D C B
TECT Ne4

no teme 3.1. BepossiTHOCTB. TeopeMbl ¢J105KeHU U YMHOKEHHUS BEPOATHOCTE
JlanHasi paboTa MOXET OBITh MCIOJIb30BaHa Ha JTare MOBTOPEHUS M KOHTPOJIS
3Hanuil. Pazpaborano 2 BapuanTa 3a1anuii. Bce BapuaHThl pabOThl paBHOIICHHHI.
PaGota paccuntana Ha 15 MUHYT.

Kontpomupyembie komnereHunu OK 01, OK 02, IIK 1.3, IIK 2.1, IIK 3.1

Kpurepuu ouenkmu:

«5» - IpaBUJIBLHO BBIMOJHEHO 9 — 10 3ananuid;
«4» - IPaBUJILHO BBIMOJHEHO 7 — & 3aJaHUI;
«3» - MPaBUJILHO BBITIOJIHEHO 5 — 6 3aaHui;

«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 5 3a/IaHUM.
Bapmuanr 1
Hnempyxyus no gvinonnenuio 3a0anuil. gloepume 00HY OYK8Y, COOMEEMCmaEYUYI0
npasujlibHoOM)y eapuarnty omeema u sanuwiunme ee 6 bnaHK 0meemos.
1. BpOCI/IJ'II/I HUI'PAJIbHYIO KOCTb. Kaxkosa BCPOATHOCTDH, UTO BBINIAACT YCTHOC YHCJIO OYKOB:

A B C D
2 1

0,5 2 L >
3 3 6

2. B smuke 20 cTangapTHBIX jaetaieil u 7 OpakoBaHHBIX. Bertanmmm tpu neramu. Coositue A1 —
l-as neranp OpakoBaHHas, Az — 2-as netanb OpakoBaHHas, A3 — 3-bs JIeTaidb OpakOBaHHAS.
3anucaTh coObITHE: B — BCe peTanu OpakoBaHHBIE:



A B C D
E— B B=d, A A4, A, L+ A A
B=A4,-4,-A B=A,+A4,+A 1 2 3 1 2 3 1 2

174z A3 1ttt s | _ 4 ia,a, 4,

3. Ilycte B — snexTpuueckas cxema pabotaer, A; — paboraet i—biii 610k cxemsl (i = 1,2,3).
3anmcarh COOBITHE: AIEKTPUUECKasi cCXxeMa paboTaeT, eciiu padoTaeT XOTs ObI OJTUH OJIOK:

A B C D
I Caaa | B A A A A, A A A
B = A1 Az A3 — A1 +A2 +A3 B = Al AZ A3 .A3
4. Monety nonopocuiu 3 paza. KakoBa BeposSITHOCTb TOTO, YTO “‘Oper’” BBINAJET 3 pasa.
A B C D
3 1 7 1
8 2 8 8

5. B simuke 25 mapos,

n3 Hux 10 OenwIx, 7 roi

TOr'0, YTO HayJ1auy BbIHYTHIN 11ap OeJblil.

yOBIX, 3 )KENThIX, 5 cuHUX. HailTh BeposATHOCTH

A B C D
7 3
— 0,4 0,2 —
25 _ 25
6. BoiOpath npaBmiibHbIN OTBET: P(A+ A)="?
A B C D
0 L P | P(A) + P(B) _-PB(Sq
7. Haittu P(A - B), eciiu P(A) = % P(B) = EI/I cobwIThs A U B He3aBHCHMEIE
A B C D
1 2
0,06 - 0,1 =
] 6 15
8. Haittu P(A), ecniu P(A) = 0,2:
A B C D
0,5 0,8 0,2 0,6
9. Cobuitust A 1 B necosmectnrie. Haiitu P(A + B), eciiu P(A) = P(B) = 0,3:
A B C D
0,9 0,8 0,7 0,6
10. Ecniu coObiTHe A TIPOMCXOIUT TOTJa U TOJBKO TOT/Ia, KOTJa MPOUCXOIUT coObITHE B, TO MX
HA3BLIBAIOT
A B C D
PaBHOCHJIbHBIMH COBMECTHBIMH OJTHOBPEMECHHBIMHU TOKIE€CTBEHHBIMH

Bapu

aHT 2

Hucmpykyus no 6binonnenuro 3a0anuil: 8bioepume 00Hy OYK8Y, COOMEEmcmeayiouyio
NpABUIbHOMY 8apUaHmy omeema u 3anuwiume ee 8 OJIaHK 0Meemos
1. Bpocunu urpanbHyro KocTh. KakoBa BEpOSITHOCTB, UTO BBITIAAET OOJBIIIE YETHIPEX OYKOB!

A B C D
0 2 1 5
3 3 6

2. B ammxke 20 craHaapTHBIX jAeTaneil U 7 OpakoBaHHbIX. Bertammnmm tpu neranu. Coobitue A1 —
1-ast merans OpakoBaHHas, Ay — 2-as nerans OpakoBaHHas, A3z — 3-bsl JeTanbh OpaKOBaHHAs.
3anucatb coObITHE: B — Bce feTtanu cTaHgapTHHIE:

A B C D
iy Sy iy o _ B B=Ay Ay A3+ A Ay Az + A A,
B=4Ay Ay Ay | B=Ait+Aytds | _ 40, . )
3. Ilycts B — anmekTpuueckas cxema paboraer, A; — paboraer i—biii 00k cxembl (i = 1,2,3).

3anucarb COOBITHE: DJIEKTPUUECKasi cxema paboTaeT, ecnu paboraet XoTs Obl 1Ba OnoKa:

A |

B | C

D




.5 .7 | B — A A B=Ay Ay Az + A Ay A3+ Ay A,
B = Al Az A3 — Al +A2 +A3 B = Al AZ A3 . A3
4. Monety nogopocunu 3 paza. KakoBa BepoITHOCTB TOTO, 4TO “open’” BeImazeT 1 pasa.
A B C D
3 1 7 1
8 2 8 8

5. B simuke 25 mapos, u3 Hux 10 Oenbix, 7 ToyObiX, 3 )KenThiX, 5 cuHuX. HailT BepoSATHOCTH
TOTO, YTO Hay/auy BBIHYTHIN I1ap TojyOoH.

A B C D
7
— 0,4 0,2 i
25 _ 25
6. BeiOpath npaBmiibHbBIN OTBET: P(A - A)?
A B C D
0 1 PA) | P(A) + P(B) _-PB(Sq
7. Haittu P(A-B), ecniu P(B) = % Pg(A) = % U coObITUsI A ¥ B 3aBHCHMEIE
A B C D
0,06 1 0,1 Z
_ 6 15
8. Haiitu P(A), ecnu P(A) = 0,8:
A B C D
0,5 0,8 0,2 0,6
9. CobwiTust A u B necoBmectnsie. Haiitu P(A + B), ecou P(A) = 0,25, P(B) = 0,45:
A B C D
0,9 0,8 0,7 0,6

10. Ecnu nosiBneHue OJHOT'O U3 COOBITHI HE UCKIIFOYACT IMOSBICHUE APyroro B OAHOM H TOM K€
HUCIIBITAHWH, TO TAKHEC COOBITHS HA3BIBAIOTCS

A B C D
COBMCCTHBIMH HCECOBMCCTHBIMHU 3aBUCHUMBIMUA HE3aBUCHUMBIMHU
KJIHOUY:
Bapuant | 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 temaMm 3.2. CiiyuyaiiHasi BeJIMUMHA, ee (PYHKUMS pacnpenesaeHus u 3.3.
MareMaTH4ecKoe 0:KUIAaHHUE U JUCIEePCUsS CIYYAHUHON BeJUYMHBI

MeToanyeckue yKasaHus K TeCTy

JlanHast paboTa MOXET OBITH MCIOJb30BaHa Ha JTare MOBTOPEHUS M KOHTPOJIS
3Hanuil. Pazpaborano 2 BapuanTa 3ananuii. Bce BapuaHThl pabOThl PaBHOIICHHBI.
Pabora paccuntana Ha 15 MUHYT.

KonTponmpyemsbie komnereniuu OK 01, OK 02, ITIK 1.3, ITIK 2.1, IIK 3.1
Kpurepuu oueHku:

«5» - TIpaBUJILHO BBIMOJHEHO 9 — 10 3ananuii;
«4» - MPaBUJILHO BBITIOJIHEHO 7 — 8 3aaHui;




«3» - MPaBUILHO BBIMOJIHEHO 5 — 6 3a1aHui;

«2» - IPABUJIBLHO BBIIIOJIHEHO MEHEE 5 3aJaHUM.
Bapmuanr 1
Hncmpykyus no 8binoaHenuro 3a0anuil. 8bloepume 00Hy OYK8Y, COOMBEMCmeyiou)io
npasujlibHoOM)y eapuanniy omeema u anuwiune ee 6 O1aHK 0mMEeemos.
1. I[HCKpGTHOfI Ha3bIBACTCs TaKasd cnyqaﬁHa;I BCJIIMYMHA, KOTOpas IPUHHUMACT:

A B C D
KOHEYHOE WU TOJILKO
OeCKOHEUHOe TOJILKO OJTHO
0ECKOHEYHOE CUETHOE . OTpHULaTENIbHbIE
o MHOXECTBO 3HAYCHU N 3HAYCHUC
MHOYKECTBO 3HAUCHUI 3HAYCHUS
2. Tabnuunast popma 3a1aHus 3aKOHA PACTIPEICTICHUS CIyJYaifHOM BEIMYMHBI HA3bIBACTCS:
A B C D
CyMMOU UHTETPaJIOM psaoM oJieM
pacrpeieneHusl pacrpeieneHusl pacrpeeneHusl pachpe/ieneHusl

3. CymectBytoT 1Be (OpMBI 3aJaHUd 3aKOHA paclpeleieHus] AUCKPETHON clydyaiHO
BEJINYHHBI:

A B C D
TabIMYHas U WHTETpaTbHAS U WHTETPAIbHAS U rpaduyeckas u
rpadudeckas TaOIMYHAS nuddepeHrantbpHas WHTErpaJIbHAs

4. Kakass u3 Tabnuil HE MOXET paccMaTpUBaThbCs KaK 3aKOH paclpeiesieHus ciaydailHon
BEIMYUHBI X?

A B C D
x; |-10 9 2 x | 1 3 5 x| -1 ] 2 5 x | 7 3 5
p; 10210404 p; 102]04]0,5 p; 103101105 p; 102]03]0,5
5. 3aKoH pacnpeeneHus: BEpOSITHOCTEH TUCKPETHON CITy4ailHOM BEIMYUHBI X UMEET BU/T

pi |01 p, |06

Toraa p, BEpOSTHOCTb PaBHA....
A B C D
0 0,5 0,3 0,7

6. MoJsia 1 MeiMaHa TMCKPETHON CITy4aiiHOM BEJIMYUHBIL, 3aJaHHOU PSIZIOM pacipeesieHus

x, |05] 26 7] 8

p; 102]0.1[02]04]0.1

A B C D

Tub Tus 6u’ 0,5u8

7. 3a7aH 3aKOH pacnpeeeH s AUCKPETHO! city4daiiHoit Benuuunel. Haiitu M (x)

x 0 1 2 3

P(x)| 01 (02|04 ] 03

A B C D
3,8 4,2 0,7 1,9
8.3a71aH 3aKOH pacnpeieNIeHus] AUCKPETHOM cilydailHOM BennunHbl. Haiitu py + p, + p3 + py.
Xi X1 X2 X3 X4
Di P1 | %) [ %] P4
A B C D
p1+p2+p3 1 p1+p; Pz + Py

9. Nucnepcus ciyvaitHoi BenmmunHbl (¢ X+Y), rae ¢ = const,X,Y He3aBUCHMBIC CITydailHbIE
BEJIMYMHBI, PABHO:

A B C D

cDX)+D(Y) cD(X)-D(Y) DX)+D(Y) DX)+D(Y)

10 Marematruueckoe OkuaaHue MOCTOSHHOW BeTMYMHbI C paBHO:

A | B | C | D




C

\ 0

HC ONIPCACICHO

Bapuant 2
Hncmpykyus no 8blnonHenuro 3a0anuil: gbloepume 00Hy OYK8y, COOMEEemcmayouyio
NpAasUIbHOMY 8apUAnmy omeema u 3anuuiume ee 6 O.1AHK OMmeemos
1. CiiyyaiiHas BeJIMUMHA HAa3bIBAETCS HENPEPBHIBHOM €CIIN:

A B C D
B pe3yJIbTaTe UCIIBITAHUS MHOXECTBO 3HAYCHUH
TOJBKO MOKET IMPUHSTH TO WIH UHOE KOTOPOH 3aIoIHAET
TONBKO OIHO "
OTpHUILIATEIbHBIE SHAYCHIC BO3MOKHOE 3Ha4YEHHUE, CIUIOLIb HEKOTOPBIN
3HAYECHUSA HEH3BECTHOE 3apaHee, HO YHUCIJIOBOH
00s3aTeIbHO OJTHO MIPOMEKYTOK
2. I'padmueckas popma 3a1anust 3aKOHA pacpeIeACHUS CITy4YalHON BETMYHUHBI - TO:
A B C D
napaboma MOJIUTOH npsiMast JTUHUS OKPY>KHOCTh
3. Ciiy4aiiHble BEJIMYUHBI IEATCS Ha!
A B C D
MIepEMEHHBIC U JTUCKPETHBIE 1 panMoHaNIbHBIC U
YEeTHBIE U HEUYETHBIE
HOCTOSHHBIE HEIPEPHIBHBIC HEpalMOHAIbHbBIC

4. Kakas u3 Tabnuil HE MOXET pacCMaTpUBAThCS KaK 3aKOH pachpeiesieHus ciaydailHou
BEJIMYMHBI X?

A B C D
x; |-10 9 2 x | 1 3 5 xi | -1 ] 2 5 x | 7 3 5
p; 10204105 p;, 1020404 p; 10210305 p;, 0102]0,11]0,5
5. 3aKoH pacnpeeneHus: BEpOoSITHOCTEH TUCKPETHOM CIIy4allHOM BEIMYHUHBI X UMEET BUJ
xp | 2 4 8
pi | p1 [02]01
Torna p; BEpOATHOCTH paBHA. ...
A B C D
0 0,5 0,3 0,7
6. Moza 1 MelMaHa JUCKPETHOM CIIy4ailHOM BEJIMUMHBI, 33JJaHHOU psAJIOM paclpeesieHHs]
x| 2 104 2 4 5
p; 104/(02]011]02]0,1
A B C D
2u?2 Su-2 2u-2 2u5
7. 3a7aH 3aKOH pacrpeeeHus JUCKPETHO! citydaiiHoit Benmuunnsl. Haiitu M (x)
x 0 1 2 3
P(x)| 02 ] 04 | 0,1 | 0,3
A B C D
3,8 4,2 0,7 1,5
8.3a/1aH 3aKOH pacnpeieeHus] TUCKPETHOU clyJaiiHoi Beauuunbl. Haittn p(x; < x < x3).
X; X1 | Xp | X3 | X4
Pi P1 P2 P3 P4
A b B r
p1+ P2 +p3 1 p1+ P P3 + P4
9. Marematuueckoe OXUAaHHWE clydailHOW BenwmuuHbl (¢ X+Y), rme ¢ = const X , Y
HE3aBHCUMBIE CITyYailHbI€ BEJIMYMHBI, PABHO:
A B C D
cM(X)-M(Y) cM(X)+M(Y) M(X)+M(Y) M(X)*M(Y)
10. lucnepcus noctossHHOM BennunHbl C paBHa
A B C D
1 C 0 HE OIpeJieieHa




KJIFOY:

Bapuanr 1 2 3 4 5 8 9 10
1 A C A A,D C B D B
2 D B C B, C D A B C




Taoauna 3 - ®opma uHPOPMALMOHHON KAPTHI 0aHKA TECTOBBIX 3aIaHUM

HaumenoBanue pasnenon Bcero KommuectBo dopm T3 KonTponupyembie
T3 OtkpeiTOro | 3akpbITOro Ha Ynopspouenue KOMIIETCHIIUU
THIIA THIA COOTBETCTBHE
1.1. HuddepennuanpHoe i 10 10 ) ) ) V1,V3,31, 32,
WHTETPaJIbHOE UCUUCICHUE OK 01,0K 02, IIK 3.1
1.3. Psaapr 6 6 V1,V3,31,
- - - OK 01, 0K 02, IIK 1.3,
IK 2.1, TIK 3.1
2.2. OcHOBHI TeOpuH rpados 10 10 V3,31, 0K 01, OK 02,
B B B K 1.3, TIK 2.1, [1IK 3.1
3.1. Beposatnocts. Teopemsbl clnoKeHUS V2,V¥3,3l1,
Y YMHOKEHHUSI BEPOATHOCTEN 10 10 - - - OK 01, 0K 02, IIK 1.3,
IK 2.1, TIK 3.1
3.2. Cnyuaiinasi BenuuyuHa, ee QyHKIUSI V2,V3,31,
pacrnpenenenus u 3.3. MaTemaTudeckoe 10 10 ) ) ) OK 01, OK 02, IIK 1.3,
I[IK 2.1, TIK 3.1

OXKHMJAHME U JUCHEPCHUS CIIy4alHOU
BEJINYUHBI




ITPOBEPOYHBIE PABOTbBI
no teme 1.1. /IndppepenunanbHoe U HHTErpajibHOE HCYMCICHUE

MeToanyeckue yka3aHusi K IpOBepPOYHbIM padoTam

JlaaHbIe pabOTHI MOTYT OBITH MCIIOJIB30BAHBI HA ATArle TTOBTOPEHUS W KOHTPOJIS 3HAHUM.
Pa3zpabotano 4 pabotsl. Bce BapraHTHI B KaK10i1 pab0TEe paBHOIICHHBI.

Kaxxnas pabora paccuntana Ha 20 MUHYT.

KonTponmpyemsbie komnereHiuu OK 01, OK 02, IIK 1.3, I[IK 2.1, TIK 3.1

Kpurepuu onenkmu:

«5» 0aJ1J1I0B BBICTABJISIETCHA 00YUAKOIEMYCSl, €CJIU:
- paboTa BBITIOJIHEHA MTOJTHOCTHIO;
- BCE 3aJlaHMs BBIMOJHEHBI MPABUJIBHO, BO3MOXKHA OJlHA HETOYHOCTh WJIM OIUCKA, HE
SBJISIIOILASICSL CIICAICTBUEM HE3HAHUS UJIM HEMMOHMMAaHUS y4eOHOro MaTepuania;

«4» 0aJ11a BBICTABJISAECTCH 00y4YaOUIEeMYCsl, €CJIM:
- paboTa BBITIOJTHEHA MOJHOCThIO WK HE MeHee ueM Ha 80 % oT o0bema 3ajaHus, HO B
HEW UMEIOTCSI HEJI0UEThI U HECYIIECTBEHHbBIC OIITMOKH;
- paboTa BBINIOJIHEHA MTOJTHOCThIO, HO UCIOJIb30BaHbl HAUMEHEE ONTUMAJIbHBIC ITOIX0 bl
K PEIICHUIO TTOCTaBJICHHOM 3a/1a4H;

«3» 0asi1a BBICTABJISIETCS 00y4AKOIIEMYCS, €CJIN:
- paboTa BBHITIOJIHEHA 00JIee YeM HATIOJIOBUHY, JIOMYIIIEHO 00JIee TPEX OIINOOK;

«2» 0ani1a BBICTABJSIETCS 00y4aKOIIEMYCS, eCJIN:
- paboTa BBINIOJIHEHA MEHBIIE YEM HAIOJOBUHY WM COJEPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIIMNOOK; paboTa HE BBHIMIOTHEHA.

IIpoBepounasi padora Nel
BAPHUAHT 1.
1. [lepeyucnnuTs OCHOBHBIE MTEPUOBI PA3BUTHS MAaTEMATHKH
2. UeM xapaxTepusyeTcs IepPBBI epUOJT PAa3BUTHI MATEMATHKH.
3. JaiiTe onpeneneHrue NEPEMEHHON BETUUUHBI.
4. Ilpusenute puMep OECKOHESYHO MaJIOH MEPEMEHHON BETUIUHBL.
5. Uem oTnHuaeTcs MOCTOSIHHAS BEJTMUHHA OT aO0COMIOTHON MOCTOSIHHOM BETNYHHBI?
6. Haiigure obnactp onpeneneHus 1 0071acTh 3HAYCHUS] PYHKIIH:

a) 6) B) r)

7. Kakoe cooTBeTcTBHE sBIsIeTCs (DyHKITHEH?

1 —_— ) 1 T: deo "epHblil ﬁ/‘] nH “epHBIil >{ nH
z — pa pe KpacHblil BT KpacHbIi =| gy
3 » AL 2 > A - o
3 @ CHHHH cp CHHHA Cp
— ted
4 — ] B
@ HenThId uT HENTBIA uT
5 | com 4 — » | com
3eneHsblit nt 2eneHBIl nt
[ —_— iR 5 —_— 7
» . 6 i G Genbli i
7 o1 & cid Gensiil i) . |
pHoneToBLIA lec $uoneToBLIN BC




BAPUAHT 2.

1. [lepegucinuTs OCHOBHBIE IEPUOBI PASBUTHS MATEMATHKH
2. YeM xapakTepu3yeTcsl TPeTUM MEePUO]] pa3BUTUS MATEMATHUKHU.
3. JaiiTe onpeseneHne MOCTOSHHON BETUYUHEI.

4. IlpuBenute MpuUMep OECKOHESTHO OOJIBITION ITePEMEHHON BETMINHBL.
5. Uem ornmyaeTcs abCONMIOTHAS TTOCTOSIHHAS BEJIMYNHA OT MIOCTOSTHHOW BEJTHYHNHBI?
6. Haiinute obnactp onpeneneHus U 00J1acTh 3HaYCHUS ¢

HKIIUN

6)

-1

12

x

7. Kakoe cooTBeTcTBHE SIBIIsICTCS (PyHKIHEH?

a)

6)

)

4epHbIi

Genbiit

1. IlepeuncinTs OCHOBHBIE IEPUOIBI PAZBUTHS MAaTEMATHKH

2. YeM xapakTepusyeTcsl BTOpOil Iepro]] pa3BUTHSI MAaTEMAaTHKH.

3. Hdaiite onpenenenne 6ECKOHEYHO OONBIION IepEMEHON BETMIHHBI.
4. IlpuBenurte mpuUMep NEPEMEHHON BETUYUHBL.
5. Uem otnnuaetcst abCOMIOTHASA MTOCTOSTHHAS BETMYKHA OT TIEPEMEHHOMN BEINYHHBI?
6. Haiinure obsacTh onpeienieHns: M 0071aCTh 3HAYCHUST QYHKIIH:

nH
H s da 1 . da nH
BT
BT — re 2 — pe KpacHbIA BT
- v 3 o KpacHslii cp
i - > CHHHIL cp T
9T [ — | Pa 5 —s | Qa
= WenThIi NT 3efeHbli nt
T —» | come - cotb =
Bl )
6 e 3 3eneHbI nr
[3 s cu “HepHbII BC
BE — cu Gensiit 6
pHoneToBbIR lec
BAPUAHT 3.

6)

BT

7. Kakoe cooTBeTcTBHE sBIsIeTCs (DYHKITHEH?

1 : EE) “epHblil ﬁﬂ nH 1 ER “YepHBIi >{ nH
pe KpacHbIil BT 2 — pe KpACHBIil =l ar
2 —_— Al
3 2 CHHMI cp E — R CHHMIT cp
s a 3
o — 3 -
3 HeNTbIA uT 4 HenTIil ut
» cote 3 —» | coav )
3enenslii nr 3eneHbit nt
3 — L 3 . n
[ i Benbi 76 7 o Genlii . lﬁ:ﬂ
dpuonetosbIit lee (roneToBbIN BC

BAPUAHT 4.

1. [lepeuucnnuTs OCHOBHBIE IEPUOBI PASBUTHS MATEMATHKH

2. YeM xapakTepusyeTcs YeTBEPTHIN epro/l pa3BUTHA MAaTEMATHKH.
3. laiiTe onpeneneHre 6ECKOHEYHO MaJIOH MEPEMEHOM BEIUYHHBIL.
4. IpuBeaure npumMep aOCONIOTHOMN MOCTOSHHOM BEJIMUHHBI.

5. Uem otnmuaetcs 6ecKOHEYHO OO0JIbIIas IepeMeHHas BEMMYNHA OT IEPEMEHHOM BETMYNHBI?
6. Haiinure obnacth onpeneneHus 1 0071acTh 3HAYCHUS PYHKIIH:




a) 5) B)
y y i y
12 -—
NI
-8
-8
7. Kakoe cooTBeTCcTBHE ABIsICTCS (DYHKITHECH?
a) 0) B)
1 - da Ao HepHbIil ﬁ\'/I nH e pHBIi % nH
2 —_— e pe KpacHbIil. El
2 At
3 — A CHHHI
4 — da 3 da -
HenTbelH
5 — lcom 4 oo )
g — G am 3eneHslii
3 Densiit
i u o puoneToBbIi

Haiiti nmponsBogHbIe GyHKIHMN
l.y =5x*+3sinx —2*+9
2.y =Vx8 —11x -7
3. y=e*-cosx

_ tgx

T x2

9
5.y= —21nx+;

Haiitu npon3BoiHbIe QyHKIMIA
1.y =3%—15x* + 8sinx + 63
2.y =6— Vx3 —3x

3. y=e*-tgx

4. y = X+3

COosX

5.y= —X2—2+ 3lnx

Haiitu npon3BoiHbIe QyHKIMIHA
l.y=7x8+5cosx—8%—71
2.y=3-12x+ Vx7

3. y =sinx-e*

Haiitu npousBoiHbIe QYHKITUI
1.y =5x*+3sinx —2*+9
2.y =Vx8—11x -7
3. y=e*-cosx
4.y =8

x-2

9
5.y= —21nx+;

Brruncnuts HCOIPLCACICHHBIC MHTCTPAJIbI:

IIpoBepounasi padbora Ne2

BAPHUAHT 1.

BAPHUAHT 2.

BAPHUAHT 3.

BAPHUAHT 4.

IIpoBepounasi padora Ne3

BAPHAHT 1.




. [lox = 6x+ 2)ix, 2. [ (Ssinx+ 20~ T
3. IBx(2x3 —5x)dx, 4. J‘%dx

5. j1+3x2 dx

BAPHUAHT 2.
BrruucnuTs HeoNpeneIeHHbIE HHTETPAJIBL:

1. _'.(2—9)c2 +4x)dx, 2. I(4cosx—4x—3)dx
4 4.8
3. I2x2(x2+5x)dx,4. J.h;#dx

5. jl_zxz dx

BAPUAHT 3.
BrruricnuTs HeonpeAeIECHHBIE HHTETPaJIbL:

1. J.(7+4x3—8x)dx, 2. .[(4x+3sinx—3)dx

3. J(4x5 +2x2)2xdx,4. J.de

6
5. J. 3 dx
1-x°

BAPHUAHT 4.
BrruricnuTh HeonpeAeIeHHBIE HHTErPaJIbL:

1. I(5x4+6x—3 x, 2. I(Scosx—2+6x)dx
3. [=5x*(x—2)dx, 4 jwczx

X
3
5. jx2+1dx

IIpoBepounasi padora Ne4
BAPHUAHT 1.

I. Beruucnuts onpeneneHHble HHTErpanbl npuMensis Gopmyiny Hetorona-JleitOnuna:
1

[(8x* ~6x+ 2}, E0,6x(1—x2)dx, j1+3 —dx

-1 3 X

3
II. BeluucnuTh ONpeaesieHHble HHTETPAIIbI IPUMEHSIS. METOA ITOJACTAHOBKU:

s
3

.([cos(3x—%jdx, j;x- 9—x"dx, jlzizdfl

1

BAPUAHT 2.
1. BerauciuTh onpeaesieHHbIe HHTErpajibl IpuMenssa ¢hopmyiay Herotona-JlelOHuIa:



1 2 0,5 )
2 2
{(2—9x +dx)dx, £0,4x(1—x ax., _gl_xzdx

II. Beruuciaute onpeaeieHHble HHTErPalibl IPUMEHSSI METO/T ITOJICTAHOBKHU:

g
2

Jsm(Zx——jdx j x? —ldx, jsx‘ix

3x2 41

BAPUAHT 3.
1. Boruncnutb onpez[eneHHLIe I/IHTeraJILI npnMeHsm thopmymy Hetotona-JleitOnuma:

J'(7+4x —8x)ix, josxz X )dx.

] [ N

II. Beruncaurs OIMpPEACICHHBIC MHTCTPAJIbl IPUMEHASA METOA IMMOJACTAHOBKHU:

z 4
_[cos(— . 3xj J. N4 —xdx j 3xdx
0 -2

BAPUAHT 4.
1. Berurcnuth onpeseeHHbIe HHTErpaibl IpuMeHsis popmyiny HetoTona-JleliOHuIa:

1 2 V3 3
£(5x4+6x—3)4x, £0,5x<4—x3)dx, £x2+]dx

II. BeIYuciIuTh OnpeeeHHbIE HHTErPasibl IPUMEHSS METO ITOJACTAHOBKU:

z

2 2 3
J‘sin(z—ijdx, jx-\/1+2x2dx,I 3)26dx
0 4 0 " 4x” -3

INPOBEPOYHBIE PABOTbI
no teme 1.2. O0bikHOBeHHbIE TN depeHInATIbHbIE YPABHEHHUS

MeToanyeckue yKa3aHusl K IPOBEPOYHBIM padoTam

JlanHble pabOThl MOTYT OBITh MCIOJIB30BAaHbl Ha 3TAarle NOBTOPEHUS U KOHTPOJS 3HAHMM.
Pa3pabotano 2 paGotsl M3 4 BapuaHTOB 3adaHuil. Bce BapuaHThl B Kaxaod padore
PaBHOLICHHBI.

Pabota Nel paccuntana Ha 20 MunyT, padota Ne2 paccuntana Ha 45 MUHYT.

KonTtpomupyembie komnereHunu OK 01, OK 02, IIK 1.3, [IK 2.1, IIK 3.1

Kpurepuu oueHku:

«5» 02JU1I0B BBICTABJIACTCH 00y4arOIeMycsl, eCJIu:
- paboTa BBIMIOJIHEHA MTOJHOCTHIO;
- BCE 3a/IaHMsl BBINIOJIHEHBI MPABUIBHO, BO3MOXHA OJHA HETOYHOCTh WJIM OIHKCKa, HE
SBJIAIONIASICS CIEICTBUEM HE3HAHUS UM HEMOHUMAaHUsl yueOHOro MaTepuana;

«4» 0aJ/11a BBICTABJISIETCH 00y4YaOUIEeMYCsl, €CJIN:
- paboTa BBIMIOJIHEHA TOJIHOCTHIO WM He MeHee ueM Ha 80 % ot o0bema 3aaHus, HO B
HEH UMEIOTCS HEJIOUEThl U HECYIIIECTBEHHbIE OIIUOKH;
- paboTa BBINIOJIHEHA MMOJHOCTHIO, HO UCIOJIb30BaHbl HAMMEHEE ONTUMAIbHBIE MOIXO/IbI
K PEILLIEHUIO [TOCTABJIEHHON 3a/1a4H;

«3» 0aJu1a BBICTABJIACTCH 00y4ar0IeMycsl, eCJIu:
- paboTa BBITIOJTHEHA 00JIee YeM HATIOJIOBUHY, TOMYIIEHO 00JIee TPEX OMNOOK;



«2» 0aJu1a BBICTABJIACTCH 00y4arOIeMycsl, eCJIu:
- paboTa BBINIOJIHEHA MEHbBIIE YEM HAIOJOBUHY WIM COJAEPKHUT HECKOJIBKO
CYILIECTBEHHBIX OIIMOOK; padoTa HE BHINOJIHEHA.

IIpoBepounasi padora Ne5
BAPUAHT 1.
1. TIpoBepbTe, sBIACTCA JIM 3a1aHHas (GyHKIMS X = —e>! pereHneM ypaBHEHHA X = 5x.
2. laHo ypaBHeHHe Yy = 2x. a) PemmTe ero, 6) HaifiuTe pelicHIe, yIOBIETBOPSIONIEE HAYAIEHOMY YCIOBHIO
y(0) = 1, B) npoBeaute yepe3 Touky (0; 1) HHTETrpaIbHyIO KPHBYIO TAHHOTO YPABHCHHS.
3. Haiinure oGmiee pemenne audQepeHnanisHOro ypaBHeHus Z = Sin 3x.
BAPUAHT 2.

’ z
1. HpOBepBTC, SIBIISICTCA JIW 3aJaHHas q)yHKHI/Iﬂ zZ = \/} PCIICHUCM YPABHCHUA Z = a

2. lano ypaBHeHHE X = coSt. a) Pemmmre ero, 0) HaliauTe perieHne, yIOBIETBOPSIONIEe HAYaIbHOMY YCIIOBHIO

x(0) = —1, B) npoBeauTe uepe3 Touky (0; —1) uHTErpaIbHYIO KPHBYIO IAHHOTO yPABHCHIS.
3. Haiiure obmee pemenne quddepeHIManbHoro ypaBHeHHsS Y = e2%.
BAPUAHT 3.
1. TIpoBeprTe, ABIAETCS JTH 3a1aHHas QYHKIHS y= e~ + 1 pemreHuem ypaBHenus y = —y + 1.
2. Jlano ypaBHeHue z = —4t. a) Pemmre ero, 6) HaliUTe pelIeHNE, YIOBIETBOPSIOIIEE HAYATLHOMY YCIOBHIO
z(1) = —2, B) mpoBeaute yepe3 TouKy (1; —2) uHTErpanbHyIO KPHBYIO JIAHHOTO YPABHCHHS.
3. Haiinure obmee pemenne qudhepeHInaabHoro ypaBHeHHs Y = €OS 5X.
BAPUAHT 4.
1. IlpoBepsTe, sBNISETCS U 3a1aHHA QYHKIUSI Y= — t% pelIeHueM ypaBHEHUSA y’ = ty?.
2. laHo ypaBHeHHE Yy = — sint. a) Pemmre ero, 6) HaiiuTe pelenne, yI0BIETBOPSIONIEE HAYaTbHOMY YCITOBHIO

y(g) = 1, B) mpoBeaUTE Yepe3 TOUKY (g, 1) HMHTErPAJIBHYI0 KPUBYIO JAHHOI'O YPABHEHUS.
3. Haitaure obmee pemenne quddepeHIManbHoro ypaBHeHus z2 = e Y,
IIpoBepounasi padora Ne6

BAPUAHT 1.
1. Haiitu obmuii uHTerpain muddepeHnuaIbHOr0 YpaBHEHHS

a) x*dx = (2 - y)dy; 0) y'= 33\/;; B) 3xy’ = (4)62 —3)yy' )
2. Haiitn obuiee pemeHne nuddepeHInanbHbIX YpaBHEHUH
a)—y +y +6y=0;6)y —2y +2y=0
3. Haiitn wactHoe pemienne auepeHInanbHOro ypaBHEHHsI
y' +4y +4y =0,ecmy(0) = —1,y'(0) =5.
BAPUAHT 2.
1. Haiitu obmmii uHTerpai muddpepeHnuaIbHOr0 YpaBHEHHS

a) (x* +6)dx=y’dy;6) y'=5y;m) Gx* =2)(y* =D =x"5yy".
2. Haiitn obmuiee pemenne nudhepeHIranbHbIX YpaBHEHUH
a)y —2y —35y=0;6)—y +2y —10y =0
3. Haiitn vactHoe pemenue auddepeHInaibHOro ypaBHEHUs
y'—6y +9y =0,ecm y(0) =2,y (0) = —1.
BAPUAHT 3.
1. Haiiti o61uuit maTerpan audepeHanrsHoro ypaBHEeHUS

a) x3dx=(2y—1)dy ;6) y' = 4‘{/; :B) xzyy' = (1 —4y2X6)c2 —5).
2. Haiitn oOmiee pemenue nud$epeHInanbHbIX YpaBHEHUN
a)-y =3y —2y=0;6)—y +2y —5y=0
3. Haiitn wactHoe pemenue auddepeHInaibHOro ypaBHeHUs
y '+ 10y + 25y = 0, ecmu y(0) = =3,y (0) = 2.
BAPUAHT 4.
1. Haiftn o6mnii naTerpan nuddepeHnmaasHoT0 YpaBHEHUS

a) (7—x)dx=y’dy;6) y' =Ty ;8) (* =7)(3x” +2) = x3yy’.
2. Haiitn obmiee pemenue auddepeHnnanbHbIX ypaBHEHHHA
a)y +2y —15y=0;6)—2y +2y —5y=0



3. Halitn vactHoe pemieHue quddepeHInanbHOro ypaBHEHUS
y =12y + 36y =0, ecmu y(0) = —1,y'(0) = 3.

INPOBEPOYHAS PABOTA Ne7
1o teme 2.1. OCHOBBI TEOPUU MHOKECTB

MeToauuecKkue yKa3aHusl K MPOBePOYHBIM padoTam

JlanHBIe pabOTHI MOTYT OBITh MCIOJB30BaHBI HA ATare MOBTOPSHUS M KOHTPOJS 3HAHUI.
Pa3paborano 10 BapuanTa 3ananuii. Bce BapuaHThl paBHOIICHHBI.

Pa6ora paccuntana Ha 20 MUHYT.

KonTpommpyemsbie komnerenimu OK 01, OK 02, IIK 1.3, IIK 2.1, TIK 3.1

Kpurepuu oueHku:
«5» 0aJU10B BBICTABJISIETCH 00Y4AKOILEMYCH, €CJIN:
- paboTa BBITIOJTHEHA TTOJTHOCTHIO;
- BCE€ 3aJJaHHs BBIIIOJIHEHBI MPABUIIBHO, BO3MOYKHA OJIHA HETOYHOCTH WJIA OIIUCKA, HE
SIBJIIONIASICS CIIEICTBUEM HE3HAHUS UM HEMOHUMAaHUS yueOHOro MaTepuara;
«4» 0ani1a BBICTABJISIETCS 00y4YaKOIIEMYCS, €CJIN:
- paboTa BBITIOJIHEHA TIOJIHOCTHIO Wi He MeHee yeM Ha 80 % ot o0bema 3a1aHus, HO B
HEH UMEIOTCS HEJIOUEThl U HECYIIIECTBEHHbIE OIIUOKH;
- paboTa BBITIOJIHEHA MMOJHOCTHIO, HO UCIIOJIb30BaHbl HAMMEHEE ONTUMAJIbHBIC MOAXObI
K PEIIEHUIO TTOCTABJICHHOW 3a/1a4u;
«3» 0aJ11a BBICTABJISACTCH 00y4YaOUIEeMYCsl, €CJIM:
- pa0boTa BhITIOJTHEHA 00JIee YeM HaMoJOBUHY, JOMYIIEHO 00Jiee TpeX OMIMOOK;
«2» 0aJ11a BBICTABJISAETCH 00y4YaOUIEeMYCsl, €CJIM:
- paboTa BBIMOJHEHA MEHBIIE 4YEM HAMOJIOBUHY WJIH COJEPKUT HECKOJIbKO
CYILIECTBEHHBIX OLIMOOK; pab0oTa HE BBHINOJIHEHA.
BAPUAHT 1.
1. lano mHO)ecTBO A = {ala — cmauya esponetickozo 2ocyoapcmea}. Toraa BEpHBIM OYIET yTBEPKICHHUE:
«MuoxectBo A ».
a) KOHCYHO M 3a4aHO TMCPCUYUCICHUEM BCEX DJJICMCHTOB; 6) OECKOHEYHO U 3aJaHO C IIOMONLIbBIO

XapPaKTECPpUCTUIYCCKOT'O CBOfICTBa; B) OECKOHEYHO U 3aJaHHO MEPCUUCICHHUEM 3JICMCHTOB; F) KOHCYHO U 3aJaHHO C
IMOMOMIIBIO XapaKTECPUCTUICCKOTI'O CBOIICTBA.

2. Jlns IpMBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU Oy1yT yrBepkaeHus: a) V3 € Q, 6) V3 € R, B) V3 €N, 1)
V3 €z

3. Jlaner MHOXecTBa A 1 B. Haiitu o0benuHeHne, nepeceueHrne u pa3Hocth MHOXecTB A u B. a) A = {1, 5, 9,
12}, B=1{0,7,9,12,17};6) A=1[2, +©), B= (-0, 3)

4. 3agaTh TMepeYrCIICHHEM 3JIEMEHTOB MHOJXKECTBA, 3aJlaHHBIC YKA3aHHEM XapaKTEPHUCTUYCCKOTO CBOWMCTBA
onementoB: K = {k| ke N,k < 3,7}

5. M300pa3uTh MHOKECTBO Ha YUCI0BOM npsimoii: M = {m| me R,—2 < m < 10}

BAPUAHT 2.

1. {ano muOoxecTBO A = {al|a — myscckoe ums}. Torma BepHbIM OyIeT yTBEpKAeHHE: « MHOKECTBO A_____ ».
a) KOHEYHO U 33J]aHO MEePEYUCIICHUEM BCEX DIIEMEHTOB; 0) KOHEYHO U 33J]JaHHO C IMOMOIIBIO XapaKTePUCTUIECKOTO
CBOWCTBa; B) OECKOHEYHO M 3aJ[aHHO NEPEYMCIICHHEM OJIIEMEHTOB; T) OECKOHEYHO W 33JaH0 C IIOMOIIBIO
XapaKTePUCTUIECKOTO CBOMCTRA.

2. Jlns IpUBEICHHBIX HIKE MHOXKECTB BEPHBIMH OYyAyT yTBEpXKAcHUs: a) T € Q,0)t € Z,B)m € N,T) T € R.
3. Naubl MHOXecTBa A u B. Haliti 00beiriHEeHE, IEpeceUeHre U pa3HOCTh MHOXKeCTB A U B. a) A = {3, -2, 4, 8},
B={4,5,9,-2,17};0) A= (-5, t®©), B = (-0, 11]



4. 3amaTh TEPEYMCIEHHEM DJIEMEHTOB MHOXKECTBA, 3a[JaHHBIE YKA3aHUEM XapaKTEPUCTHYECKOTO CBOMCTBA
anementoB: K = {k| ke N,k < 2,1}
5. M300pa3uTh MHOKECTBO Ha YMCI0BOM npsimoii: M = {m| m e R,9 <m < 21}

BAPUAHT 3.

1. Tano muoxectBo A = {ala — arcencroe umn}. Torma BepHbIM OyeT yTBepskaeHne: «MHOKECTBO A_____ — ».
a) KOHEYHO U 33/1aHO MEPEUYHCICHNUEM BCEX BIIEMEHTOB; 0) KOHEYHO M 33JaHHO C IMOMOILBIO XapaKTePHUCTUIECKOTO
CBOICTBa; B) OECKOHEYHO M 3aJaHHO TICPEUMCICHHEM OJIIEMEHTOB; I') OECKOHEYHO W 334aHO C IIOMOIIBIO
XapaKTepUCTUIECKOrO CBONCTBA.

2. Jlnst mpUBECHHBIX HIKE MHOKECTB BEpHBIMU OYAyT yTBEepKAeHus: a) e € R,0)e € Z,B)e E N, 1) e € Q.
3. Mansl MHOXKecTBa A u B. Haiiti 00bequnenue, nepecedeHne u pasHocts MHOXecTB A u B. a) A = {0, -3, 7,
11}, B={2,0,11,-2,12}; 6) A =(-10, +), B = (-0, 12]

4. 3agarh INEPEYHCIICHUEM 3JIEMEHTOB MHOXECTBA, 3a/JaHHBIC YKAa3aHHEM XapaKTEPUCTHYECKOI'O CBOWCTBA
snementoB: K = {k| k e N,k < 4,02}

5. M300pa3uTh MHOKECTBO Ha YHCI0BOM npsimoii: M = {m| me R,—2 < m < 10}

BAPHUAHT 4.

1. Tano muoxectBo 4 = {ala — 6ykewl pycckoeo angpasuma}. Toraa BEpHBIM OYIET YTBEPKICHHE:
«MHOXecTBO A_____ ».
a) KOHEYHO M 33J]aHO MEePEUYUCIICHUEM BCEX DJIEMEHTOB; 0) KOHEYHO U 33JJaHHO C IMOMOIIBI0 XapaKTePUCTUYCCKOTO
CBOMCTBa;, B) OCGCKOHEYHO W 33JJaHHO TICPEUYMCICHUEM 3JIEMCHTOB; I') OCGCKOHEUYHO M 33aJaHO C IIOMOIIBIO
XapaKTePUCTUYECKOTO CBOMCTRA.

2. Jlns IpMBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU OynyT yrBepxkacHus: a) 2v/7 € N, 6) 2v/7 € Z, 8) 24/7 € R,
r) 247 € Q.
3. Hanst MmEHOXecTBa A u B. Haiitn 00beinHEHNE, TIEpecedeHne U pa3HOCTh MHOXecTB A u B.a) B={-8,7,0, 5,
9}, A=1{1,5,9,0};0) A=[-8, +o0), B= (-0, -1)

4. 3agaTh TMeEpEUHCICHHEM 3JIEMEHTOB MHOXKECTBA, 3aJaHHBIC YKAa3aHHEM XapaKTEPUCTUYCCKOTO CBOMCTBA
snementoB: K = {k| ke Z, |k| < 4}

5. 300pa3uTh MHOKECTBO Ha YHUCIOBOM npsivoii: M = {m| m e R,—5 < m < 9}

BAPHUAHT 5.
1. Jlano mHO)ecTBO A = {al|a — naanemvl conneunoii cucmemwt}. Torjaa BEpHbIM OYIET yTBEPKICHHUE:
«MHuoxectBo A ».
a) KOHEYHO U 3aJlaH0 TMEPEYUCIICHHEM BCEX DJJIEMEHTOB; 0) OCCKOHEYHO U 3aJlaH0 C  TMOMOIIBIO
XapaKTePUCTUYECKOr0 CBOMCTBA; B) OECKOHEYHO U 3a/IaHHO MEPEYUCIICHUEM 3JICMEHTOB; I') KOHECYHO M 3aJ[aHHO C
MIOMOIIIBIO XapaKTePUCTUYESCKOrO CBOMCTRA.

2. JIs IpMBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU OyyT yrBepkaeHus: a) V5 € Q, 6) V5 € R, B) V5 € N, r)

V5 e Z.

3. Nanbl mHOXecTBa A 1 B. Haiitn oObemuHenue, nepecedeHre u pa3HocTh MHOXKeCTB A u B. a) A = {2, 3, 5,
6},B={14,6,2,-2,4};06) A=[-7, +x), B=(—x0,2)

4. 3agaTh NEpevHCICHUEM 3JIEMEHTOB MHOXECTBA, 3aJaHHBIC YKa3aHHEM XapaKTEPHCTHUECKOTO CBOMCTBA
onementoB: K = {k| ke Z, |k| < 3}
5. 306pa3uTh MHOXKECTBO Ha YUCI0BOU npsiMoii: M = {m| m e R, —10 < m < 0}

BAPUAHT 6.
1. {ano muoxectBo A = {ala — cmpanuya knueu}. Torna BepHbIM OyIeT yTBEpKAEHHE: K MHOKECTBO A_____ ».
a) KOHEYHO W 3/IaHO MEePEUNCICHUEM BCEX DIIEMEHTOB; 0) KOHEYHO W 33J1aHHO C ITOMOIIBI0 XapaKTePUCTUIECKOTO
CBOICTBa; B) OECKOHEYHO W 3aJlaHHO IIEPEYHCICHUEM »3JIEMEHTOB; T') OECKOHEYHO M 3aJaH0 C TIOMOIIBIO
XapaKTEePUCTUUECKOIO CBOMCTBA.

1 1 1
2. Jlns mpuBeNeHHbIX HU)KE MHOXKXECTB BEPHBIMU OYIyT YTBEP)KICHHUS: a) 25 €Q, 0) 25 €Z, B) 25 EN,
1
r)2 3 € R.
3. Naubl MmHOKecTBa A u B. Hailiti 00beiiHEHNE, TIEpeceYeHre U pa3HOCTh MHOXKeCTB A 1 B. a) A = {6, &, 1, 0},
B={8,-3,4,6,5};06) A=(-5,+»), B =(—0, 7]
4. 3amgaTh TMeEpeUrCICHHEM 3JIEMCHTOB MHOJXKECTBA, 3aJaHHBIC YKA3aHHEM XapaKTEPHUCTUYCCKOTO CBOMCTBA
onementoB: K = {k| ke Z, |k| <5}



5. 300pa3suTh MHOXKECTBO Ha YUCIOBOM mpsiMoii: M = {m| m e R,—15 < m < 3}

BAPUAHT 7.

1. Tano muoxectBo 4 = {ala — dom na oannoi yruye}. Torna BepHbIM OyI€eT yTBEPKAEHUE: «MHOKECTBO
A ».
a) KOHEYHO ¥ 3a/IaHO MMEPEUYHCICHUEM BCEX DJIEMEHTOB; 0) KOHEYHO U 3aJ]aHHO C ITOMOIIBIO XapaKTePUCTUICCKOTO
CBOMCTBa; B) OCCKOHEYHO W 3aJAaHHO IEPEYUCICHUEM OJJIEMEHTOB, TI') OCCKOHEYHO M 33/1aH0 C TIOMOIIBIO
XapaKTEePUCTUUECKOTO CBOMCTBA.

2. I mpuBEICHHBIX HMKE MHOKECTB BEPHBIMH OYIyT yTBepKaeHus: a) 3e € R,0)3e € Z,B)3e E N, 1) 3e €
Q.
3. Mansl MHOXKecTBa A u B. Haiitn 00bequHeHue, iepecedenne 1 pazHocTs MHOXecTB A 1 B. a) A= {3, 5, 6, 0},
B={1,-8,7,0,5};6) A=[10, +), B = (-0, 17)

4. 3agarh TEpEeYHCIICHUEM 3JIEMEHTOB MHOXECTBA, 3a/IaHHBIC YKa3aHUEM XapaKTePHCTHUYECKOTO CBOWCTBA
snementoB: K = {k| ke Z, |k| < 1,1}

5. M300pa3uTh MHOKECTBO Ha YUCI0BOM npsimoii: M = {m| me R,—5 <m < —3}

BAPHUAHT 8.

1. lano MuOkecTBO A = {ala — cmydenm dannoti epynnei}. Torna BepHbIM OyIeT YTBEpKAEHHE: «MHOXKECTBO
A »
a) KOHEYHO U 33J]aHO MEPEYUCICHNEM BCEX DIIEMEHTOB; 0) KOHEYHO M 33JJaHHO C IMOMOIIBI0 XapaKTePHUCTUIECKOTO
CBOMCTBa;, B) OCGCKOHEYHO W 33JJaHHO IEPEUYUCICHUEM SJIEMEHTOB; I') OCGCKOHEUYHO M 33aJaHO C IIOMOIIBIO
XapaKTePUCTUYCCKOTO CBOMCTRA.

2. JIns IpMBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU OyIyT yTBepkaeHus: a) 3v2 € N, 6) 3V2 € Z, 8) 3v/2 € R,
r)3v2 € Q.
3. Hanst MmHOXecTBa A u B. Haiitn 00beiHEHNE, TIEpecedeHne U pa3HOCTh MHOXecTB A B.a) B={-3,2,6,7,
0},A=1{8,3,0,6};0) A=[-10, +x), B = (-0, -2)

4. 3amaTh TEpEeYUCIIEHHEM DIIEMEHTOB MHOXKECTBA, 33/IaHHBIC YKa3aHHEM XapaKTepUCTHUECKOTO CBOWCTBa
snementoB: K = {k| ke Z, |k| < 6}

5. 306pa3suTh MHOXKECTBO Ha YUCIOBOM mpsiMoii: M = {m| me R,—6 < m < 13}

BAPUAHT 9.

1. Mano muoxectBo A = {ala — mouka na nrockocmu}. Torna BepasiM OyIeT yrBepkaeHue: «MHOKECTBO
A ».
a) KOHEYHO U 33/IaHO MMEPEUYHCICHUEM BCEX DIIEMEHTOB; 0) KOHEYHO M 33J]aHHO C ITOMOIIBIO XapaKTePUCTUIECKOTO
CBOWCTBa; B) OECKOHEYHO M 3aJaHHO NEPEUUCICHHEM DBIIEMEHTOB; T') OECKOHEYHO M 33/JaHO0 C IIOMOILBIO
XapaKTepUCTUYECKOTO CBOMCTRA.

2. Jlyisi IpMBEICHHBIX HUKE MHOKECTB BEPHBIMU OyIyT yTBEpsKIeHus: a) T2 € R, 6) w2 € Z,B)m? € N, r)w? €
Q

3. Hanel MHOKecTBa A u B. Haiitn 00beiriHEeHNE, TIepeceueHne U pa3HOCTh MHOXKeCcTB A u B.a) A= {3,7, 6, 5},
B=1{4,3,11,9,5};0) A=(10, +x©), B = (-0, 12]

4. 3agaTh TepedrCICHWEM 3JIEMEHTOB MHOXKECTBA, 3aJaHHBIC YKA3aHMEM XapaKTEPUCTUYCCKOTO CBOMCTBA
snementoB: K = {k| k e N,k < 3}
5. 306pasuTh MHOXKECTBO Ha YUCIOBOM npsiMoii: M = {m| me R,—21 < m < 0}

BAPHUAHT 10.

1. {ano muoxectBo A = {ala — cyowexm Poccuiickoii @edepayuu}. Torna BepHbIM OyIET YTBEPIKICHHE:
«MHo)xecTBO A____ ».
a) KOHEYHO M 33/1aHO MEPEUHCICHNEM BCEX JJIEMEHTOB; 0) KOHEYHO M 33JaHHO C MMOMOILBIO XapaKTePUCTUIECKOrO
CBOWCTBa; B) OECKOHEYHO M 3aJaHHO IEPEUYUCIICHHEM OJJIEMEHTOB; T) OECKOHEYHO M 33JaHO C IIOMOLIBIO
XapaKTepUCTHIECKOTO CBOHCTBA.

2. JI7ist IPMBEICHHBIX HIKE MHOXKECTB BEPHEIMHU OyyT yTBepkacHus: a) V5 € N, 6) V5 € Z, 8) V5 € R,
r)V5 € Q.
3. Maubl MmHOKecTBa A 1 B. Haiitn o0beinHeHNE, TIEpeceueHne U pa3sHOCTh MHOXKECTB A 1 B. a) B ={-3,0,
4,6,7}, A=1{9,0,7,-4};6) A=[-9, ), B=(—0, 1)

4. 3agaTe TEpEevHCICHUEM 3JIEMEHTOB MHOXECTBA, 3a/JaHHBIC yKAa3aHHWEM XapaKTEPHCTHYECKOTO CBOWCTBA
snementoB: K = {k| k e N,k < 5}

5. U306pa3suTh MHOXKECTBO Ha YUCI0BOM mpsimMoii: M = {m| me R,—13 < m < 20}



b

=0 0=

11.
12.
13.
14.

15

16.
17.

18.
19.

20.
21.

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

30.

31.
32.
33.
34.
35.

0.

IHPOMEXYTOUYHASA ATTECTAIIUA

IlepeyeHb BONIPOCOB /ISl IPOMEKYTOYHOM aTTecTaAlMU (IK3aAMEH)
YucioBas mociaeaoBarebHOCTh U e€ penen. [Ipenen dyHKnu Ha 6ECKOHEYHOCTH B B TOUKE.

v ©o
CaoticTa nipeena GyHKIUU. PacKpbITHE HEONIPEIETICHHOCTH [;]
HenpepbIBHOCTh (PYHKIMH B TOYKE M HA IIPOMEXYTKE. Boruncienue npeneinoB GyHKIUN 1
. 0
nocje0BaTeNbHOCTEN. PackpbiTie HEeonpeneneHHOCTH [6]'

IlepBblil 1 BTOPOH 3aMeUaTeIbHbIE IIPEIEIbI.

Ornpenenenne Npou3BoIHON GYHKIIUH, €€ GU3NISCKUN U TEOMETPUUCCKUN CMBICI. Y paBHEHHE
KacaTeJIbHOM.

[TpaBuna u popmynsl muddepennupoBanus. JuddepennupyeMocts GyHKIIUH.
JuddepeHnmpoBaHUe CIOKHBIX (YHKITHH.

[Tpou3BOIHBIE BBICIIUX MOPSIAKOB.

Huddepennman Gpynxmun. ['eomerpuyeckuii cMbict quddepeHmana

Hccnenoanue pyHKINIA ¢ TOMOIIBIO MPOU3BOAHOMN: HHTEPBAIBl MOHOTOHHOCTH U SKCTPEMYMBI
(GyHKIMA.

Beimykiiocts rpaduka ¢pyHnkiuii. Touku nepern6a. ACUMITOTEHI.

Heonpenenennslii nHTErpa, ero CBOMCTBA.

MeTo HEmOCpeICTBEHHOTO UHTETPUPOBAHUS B HEOTIPEACIEHHOM UHTErpase.

MeTto/1 3aMeHbI IEPEMEHHON U METOJ UHTEIPUPOBAHUS 10 YACTSIM B HEOIIPEJIETICHHOM HHTErpalle.

. Onpez[eneHHHﬁ HHTCIrpaj, €ro FeOMeTpI/I‘leCKI/Iﬁ cmeici. CBoicTBa OIIPCACIICHHOI'O HMHTCTpaJia.

®opmyna HetoTona — Jleitbuuua.

WNHTterpupoBanue 3aMeHOI NEPEMEHHON U 10 YaCTAM B ONPEICICHHOM HHTErpae.
[Ipunoxxenus onpeaeeHHOTO HHTErpajia B reoMeTpun. Beruucnenue miomiaaei puryp ¢
IIOMOILBIO ONPEJETICHHBIX HHTErPAJIOB.

OObIKHOBEHHBIE MU GepeHIMaTbHbIC YPAaBHEHUS.

Huddepenunansusie ypaBaenus | mopsaka: odlee 1 4acTHOE pelieHne, TeOMEeTPUIECKHIA CMBICH,
HavaJibHbIE yCI0BHs, 3a1a4ya Komm.

Juddepennmanprbie ypaBHEHHs IEPBOTO MOPSIKA C PA3ACISIONMMUCS IEPEMEHHBIMU.
JluneitHble ogHOpOIHBIE MU depeHIMaIbHble ypaBHEHUS BTOPOTO MOPSAIKA C HOCTOSHHBIMU

ko3 urmenramu

3HaKOMOCTOSIHHBIE YUCIIOBbIE Psiibl. OCHOBHBIE ONPEETICHHUs], CBOMCTBA CXOIAIINXCS PS/IOB.
Heo6xonuMmblit IPU3HAK CXOAUMOCTH YHUCIIOBBIX PSI/IOB.

[Tpuznak cxonumoctu [lamambepa

3HaKONEepEeMEHHbIE M 3HAKOUEPETYIOLIHECs YUCIIOBBIE PsAbl. AOCOMIOTHAS U YCIOBHAS CXOJMMOCTb.
[Tpu3nak Jlel6uuma.

OyHKIMOHANBHBIE psabl. OnpeeneHue, 06JacTb CXOIUMOCTH.

CreneHHbI€ Psibl, HHTEPBAI CXOAUMOCTH.

[IpumeHeHre CTENEHHBIX PSJIOB K TPUOIMKEHHBIM BBIYUCIICHUSAM, K BBIYUCICHUIO ONPEACTCHHBIX
UHTErpaioB.

Tpuronomerpuueckuii psa ypre ans pyHkuuii ¢ nepuoaom T=2n. DopMynupoBKa yclIoBuUil
pasznoxumoctu GyHKuui B psiabl Dypee.

Kom6unaropuka. OcHoBHbIE (OPMYIIbI KOMOMHATOPUKH.

BeposTHOCTB COOBITHS, CBOIICTBA BEPOSITHOCTU

Cymma coObITH U €€ BEpOSTHOCTb.

[IpousBeneHue coObITUM U €TI0 BEPOSATHOCTD.

CrnyuaiiHast Belm4vHA. Busl Ciiy4aiiHbIX BEJIMYUH.

KonTpommpyemsie komnerenuuu V2, V3, 31, OK 01, OK 02, [IK 1.3, I[IK 2.1, TIK 3.1



BujietTs! 11 npoBeaeHNs IK3aMeHa
KonTtponupyemsbie komnereHuuu OK 01, OK 02, ITIK 1.3, I[IK 2.1, TIK 3.1
DK3aMeH MPOBOJUTCS B YCTHOH (BapuaHT]) wiiv nucbMeHHOMU (BapuaHT 2) dhopme.

NHcTpyKuus A/ 3K3aMEeHYIIerocs:

1. ITpouTnTe BHUMATENBHO UHCTPYKIIHIO.

2. Ilpy moaroToBKE K OTBETY M HEMOCPEACTBEHHO BO BPEMsS OTBETA HA SK3AMEHE
oOydJarormuMcst  pasperiaeTcss TO0Jb30BaThCs JTA0OPATOPHBIM H  JIEMOHCTPAIIMOHHBIM
o0opynoBaHHEM, KadbKyJISTOpAMH, CIPABOYHMKAMU M TaOJIUIlAaMU, HE COICPKAIAMU
MPSIMOTO OTBETA Ha BOMIPOCHI OUJIETOB.

3. IIpu BeImoONIHEHHMM 3aJaHUi BBl MOXKETE MOJIb30BAThCS Y€pHOBUKOM. COBETyeEM
BBINOJIHATh 3aJaHUsl B TOM IIOPSAKE, B KOTOPOM OHHU JaHbl. [l SKOHOMUU BpEMEHHU
IIPOITyCKAWTE 3aJaHue, KOTOPOE HE YJAaeTCs BBINOJHUTH Cpa3y, U MEPEXOAUTE K
cinenyromeMy. Eciam mocne BbimosiHeHUsI Bceil paboTel y Bac ocrtamercss Bpems, Boi
CMOJKETE BEPHYTHCS K IIPONYIICHHBIM 3aIaHUSM.

4. Bpemsi Ha MOATOTOBKY OTBETa Ha K3aMEHE, MPOBOJAMMOM B YCTHOM (opme —
20 munyT. Ha BbITIONIHEHHE NUCHMEHHOM HK3aMEHAIMOHHOW paldoThl 0O0yyaromeMmycs
naetcst 90 MUHYT.

Kpurepuu oueHKH yCTHOT0 3K3aMeHa:

OLIEHKA «OTJMYHO» — 3aCIyXUBaeT OOydYarolIuics, MOKa3aBUIMU TIIyOOKHM U
BCECTOPOHHUI YPOBEHb 3HAaHUSA JUCLUUIUIMHBI, YCHEUIHO BBIMOJIHUBLIIMN 3aJlaHuUs,
IPEeTyCMOTPEHHBIE TPOTrPAMMOM.

OLICHKA «XOPOLI0» — 3aCIIy’KMBAaeT OOy4arolUIiCs, NOKa3aBIIMIl IIOJHOE 3HAHUE
JUCUUIUIMHBI, YCIIEIIHO BBINOJHUBIIMKA 3aJaHus, MPEIyCMOTPEHHBIE MPOrpPaMMOM, HO
JOIYCTUBIINNA HE3HAUYNUTEIIbHBIE HEIOYETHI B OTBETE.

OlleHKA «Y/0OBJIETBOPHUTEJBHO» — 3acly’KHBaeT OO0yYarouuiics, MNOKa3aBLIMii
3HaHWE JUCUUIUIMHBI B 0OOBEME, JIOCTATOYHOM JUId TPOJNOJDKEHUS OOyudeHus,
CIPaBUBIIUNCSA C 3aJaHUSMU, IPEAYCMOTPEHHBIMU [TPOTPAMMOM (JIOMYCKAIOTCSI HETIOJIHbIE
OTBETHI HA [TOCTaBJIEHHBIE BOIIPOCHI).

OlIeHKA «HEeY/I0BJIeTBOPHUTEJbLHO» — 3aCITy’KUBAET 00y4aromuics, 0OHaAPYKUBIIHI
3HAUUTENbHbIE NPOOENbl B 3HAHUU AUCIHUIUIMHBI, JONMYCTUBLIMN NPUHIUIHAIbHBIC
OIIMUOKH MPH BBINOJHEHUU 3aIaHUI, TPEAYCMOTPEHHBIX TPOTrPAMMON.

Kpurepuu oieHKM yCTHOT0 MUCbMEHHOT0 3K3aMeHAa:
Onenka «5» - 3aganue BeinoaHeHo Ha 90-100%.
Onenka «4» - 3aganue BeITojHeHO Ha 70-89%.

Oruenka «3» - 3aJaHue BBINOJIHEHO Ha 46-69%.

Onenka «2» - 3aJ1aHue BBITOJIHEHO HA MeHee 46%.



BAPUAHT 1

MunucrepcTBo Tpancnopta Poccuiickoit ®enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTAa
®DenepaibHOe roCyAapCTBeHHOE 0101 KeTHOEe 00pa3oBaTe/ibHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBOKCKHI rocy1apcTBEHHBIH YHUBEPCUTET IMyTel co00IeHHsD)

(ITpueI'YIIC)

PaccMotpeno:
HAa 3aCe/IaHNU [IMKJIOBOM KOMHCCHU
obmenpodeccHoHaTbHBIX H
MaTeMaTHYECKUX JTUCIHUILINH
[Iporokon Ne
OT «___ » 20 r.
[Ipeacenarens LIK

®.1.0.

Dk3ameHarmonHbiit omaer Ne 1
O JIUCITUTLITIHE
OIL.10. MaTtemaTuka
VIS CTIEUUATIbHOCTH
23.02.01 Opranu3aItis epeBo30K 1
yIpaBleHue Ha TpaHCTIOPTE (TI0 BUIaM)
['pynmsl

YT1BEpxKaaLo:

Hauanbnuk yueGHOTO OTIENA
®.1.0.

« » 20 T

1. BeposTHOCTB COOBITHS, CBOMCTBA BEPOSITHOCTH.
2. Beluncnenue onpeeneHHoro nHTerpajia ¢ noMmouso popmynsl Hetorona — JleitOnuma.

N 1

BEIYMCIIATE ONpe/eNeHHbIH nHTerpait | [(2x+ 1)dx
2x3-3x2+1
Soo x3+4x2+2x"

3. Beruncnute npeaen: lim
X

[IpenonaBatensb: ©.1.0.
Munucrepcreo Tpancnopra Poccuiickoii @eaepauun
@eepabHOE ATeHTCTBO #KeJ1e3HOAOPOKHOT0 TPAHCIIOPTa
DenepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupesk/ieHue BbIcIIero o0pa3oBaHus
«IIpHUBOJEKCKHUIA rOCyIapCTBEHHbI YHUBEPCUTET IyTeil cO00LIeHnsI»
(ITpusl'YIIC)

PaccmoTpeHo: Dk3aMeHaIMOHHbIH OmeT Ne 2 YTBepxIaro:
HAa 3aCE€IaHNU [IMKJIOBOM KOMUCCHH 10 TUCIUILTIHE HauanbHuk yueGHOTO OTZHENA
obmienpodeccnoHanbHBIX U OI1.10. MareMmaTuka d.N.0.
MaTEMaTUYECKUX IUCIUITINH JUTSL CTICITUATEHOCTH « » 20

IIporokon Ne
oT« __ » 20 1.
IIpencenarens LK

®.1.0.

23.02.01 Opranuzanus NepeBO30K U
yIpaBJeHHe Ha TpaHCTIOpTe (110 BUAAaM)
I'pynmnbl

1. 3HaKOMOCTOSTHHBIC YUCIIOBBIC psanasl. OCHOBHBIE OIPEEIICHUS, CBOMCTBA CXOSIINXCS PSIIOB.

2. IlepBslit 1 BTOPOI 3aMeuaTeNbHbIE TTPEaebl. BEraucianTh:

sin 2x

3. Haiitu npou3BoHyto GyHKIMHN y = In3x.

[IpenonaBarens:

©.1.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITIpusI'YIIC)
PaccmoTtpeHo: Dk3ameHarmonHbIi omaer Ne 3 YTBepxaaro:
Ha 3aCe€/IaHN¥ [IUKJIOBOW KOMUCCHH IO TUCIUILTAHE Hawansauk yuebHOTO OTZHETA
obmienpodeccnoHanbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MaTeMaTHYECKUX JTUCIHUILINH TUTS CTICTTHATTFHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranuszanys IepeBO30K U
OT«__ » 20 ynpasiieHHE Ha TpaHCcTopTe (10 BUIAM)
[Ipencenarens LK [Mpynms
@®.1.0.

1. O6bIkHOBeHHBIE MU DepeHIaTbHbIC YpaBHEHHUS.

2. CyMma coOBITHI 1 €€ BEpPOSITHOCTD.

3. Haiitu: f'(x), ecmu f(x) = 2lnx — 3x.
[IpenonaBarens: d.1.0.

Munucrepcreo Tpancnopra Poccuiickoit @enepanun
denepaabHOE aTEHTCTBO *KeJIe3HOI0PO:KHOT0 TPAHCIOPTA
DenepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupe:KkaeHue BhICHIEro 00pa3oBaHus
«IIpUBOJEKCKHUIA roCyIapCTBEHHbIN YHUBEPCUTET IyTeil cO001LIeHnsI»
(ITpusl'YIIC)

PaccmoTtpeHo: Dk3ameHanmonHbIi ouner Ne 4 YTBepxIaro:
HAa 3aCe/IaHNU [IUKJIOBOW KOMUCCHU [0 JTUCIUILINHE HawansHuk yuebHOTO OTHETA
obmenpodeccnoHambHBIX U OI1.10. MaremaTuka d.N.0.
MAaTEMATUYCCKUX JUCIHHUIIIINH I CIIEUAJIBHOCTH « » 20 T

IIporokon Ne
oT« __ » 20 1.
IIpencenarens LK

®.1.0.

23.02.01 Opranuzanus NepeBo30K U
yIpaBJeHHEe Ha TpaHCTIOPTe (110 BUAAM)
['pymmbl

1. Ompenenenue Npou3BOAHON QyHKINY, €€ HU3UUECKUI U TEOMETPUUECKUI CMBICIL.
2. Tpuronomerpudeckuii psag ypwe i pyHkuuit ¢ nepuogom T=2n. @opMyITupoOBKa YCIOBHMA
pasnoxxumoct GpyHkuuii B psaast Oypee.

3. UccnenoBaTh CXOAMMOCTD PAAA Ypeq (

IIpCHOﬂaBaTCHBI

n

2n+5

®.N.0.

) ¢ TIOMOIIbI0 TTpu3HaKa JleioHua.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpuel'YIIC)

PaccmoTtpeno:
Ha 3aCe/IaHNH [IUKJIOBOW KOMUCCHH
obmienpodeccnoHanbHBIX U
MAaTeMaTUYCCKUX AUCITUILINH
IIporokon Ne
OT«__ » 20 1.
[Ipeacenarens LK

@®.1.0.

Dx3aMmeHanoHHbI ouner Ne 5
10 JUCHUATUINHE
OII1.10. MaTemaTuka
IUTSL CIIELIMAIBHOCTH
23.02.01 Opraau3aItis IepeBo30K 1
yIpaBJCHUE HA TPAHCTIOPTE (110 BUIaM)
['pynmsl

YT1BEpxKaato:

Hawansauk yuebHOTO OTZHETA
©.1.0.

« » 20 T

1. duddepenumanpupie ypaBHeHus | mopsiaka: obiee W 4aCTHOE pellieHHe, Te€OMETPUIECKHA CMBICII,

Ha4YaJIbHBbIC YCJIOBUA, 3aa4a Komm.

2. [IpousBeneHue COOBITHII U €T0 BEPOSTHOCTb.
3. Haittu ipousBoanyto ¢pyukiuu  f(x) = sin 3x - (cos 3x + 1).

[IpenonaBarens: d.1.0.
Munucrepcreo Tpancnopra Poccuiickoit @enepanumn
DeepabHOE AreHTCTBO #KeJ1e3HOAOPOKHOT0 TPAHCIOPTa
DenepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupesk/ieHue BbIcIIero o0pa3oBaHus
«IIpUBOJEKCKUIA roCyIapCTBEHHbIN YHUBEPCUTET MyTeil cO001LeHnsI»
(ITpusl'YIIC)

PaccmoTpeHo: Dk3ameHannonHbIi ounetr Ne 6 YTBepxIaro:
Ha 3aceJaHnuy LUKIOBOW KOMUCCHH O JICITUTLTHHE HauanbHuk ydeGHOTO OTZHENA
obmenpodeccnoHambHBIX U OI1.10. MaremaTuka d.N.0.
MAaTEMAaTUYECKNX TUCITUIUITHH JUTSL CTICITUATEHOCTH « » 20

IIporokom Ne
T« » 20 1.
IIpencenarens LK

®.1.0.

23.02.01 Opranuzanus NepeBO30K U
yIpaBJeHHe Ha TpaHCTIOPTe (110 BUAAM)
['pynmnbl

1. AuddepeHnmpoBanHe CIOKHBIX QYHKINH.
2. CrerieHHBIE PSJIBI, HHTEPBAI CXOAMMOCTH.

3. Haiitu Bce pemenus nuddepennuansaoro ypapaenns y =y - (x2 + e*).

HpCHOILaBaTCHBI

©.N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpusl'YIIC)

PaccmoTtpeHo: Dk3ameHaMoHHbIi ouaer Ne 7 YTBepxaaro:
Ha 3aCEJaHUU LIUKIOBOM KOMUCCUH [0 JTUCIIUATUTHHE Hauanbauk y4eOHOTO OT/IEIa
obmienpodeccnoHanbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MaTeMaTHYECKUX TUCIUILINH JUTSL CIIENHATBHOCTH « » 20 1.

IIporokon Ne
OT«__ » 20 1.
[Ipeacenarens LK

®.1.0.

23.02.01 Opraau3aItis IepeBo30K 1
ynpasiieHHE Ha TpaHCcTopTe (10 BUIAM)
['pynmsl

1. HeonpeneneHHbli HHTETPall, €r0 CBOMCTBA.
2. [IpuMeHeHHe CTENEeHHBIX PSAIOB K MPUOIMKSHHBIM BEIYMCICHUSM, K BEIYUCIICHUIO OTPEICIICHHBIX

HHTCI'pajioB.

3. Haiitu Touku neperu6a ¢pynxuuu y = 2x3 — 8x.

[IpenonaBatenb: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @egepanun
®enepaabHOE aTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTA
®denepanbHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOE
yupeskieHue BpIcIIero o0pa3oBaHust
«IIpUBOJEKCKHUIA rOCyIapCTBEHHbIN YHUBEPCUTET IyTeil cCO001LIeHnsI»
(ITpusl'YIIC)

Paccmotpeno: Dk3ameHaIoHHbIi Grmet No 8 VYTBepKIaro:
HAa 3aCE€IaHNU [IMKJIOBOW KOMHCCHH 10 TUCLIUIINHE HauanbHuk ydeGHOTO OTZENA
o0mienpodeccuoHaIbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MAaTEMATUYCCKUX NUCIHUILJINH T CIEMAJIBHOCTH « » 20 L.

IIporokon Ne
oT «__ » 20 1.
IIpencenarens LK

®.1.0.

23.02.01 Opranuzamus IepeBo30K U
yIpaBJeHHEe Ha TpaHCTIOPTE (110 BUAAM)
[Mpynms

1. OHpCI[CJICHHLIﬁ HHTCIrpall, €ro FCOMeTpI/I‘-ICCKI/Iﬁ cmbicit. CBolicTBa OMPCACIICHHOI'O MHTCrpaJia.

®opmyna HetoToHa — JleitbHuna.

2. Jlunewinsie omHOpoAHBIE aupQepeHIaTbHbIE YpaBHEHUS BTOPOTO TIOPSAKAa C TOCTOSHHBIMH
kod(urreHTamu.

3. BeposATHOCTB TOTO, UTO CTYIEHT CIACT NMEPBBIN 3Kk3ameH, paBHa 0,9; Bropou — 0,9; Tpernii — 0,8.
HaiiTu BeposTHOCTH TOTO, YTO CTYJACHTOM OYAYT CAAH TOJBKO OJIMH IK3aMEH.

[IpenonaBatens: ®.1.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpuel'YIIC)

PaccmoTtpeno:
Ha 3aCe€/IaHN¥ [IUKJIOBOW KOMUCCHH
obmienpodeccnoHanbHBIX U
MAaTeMaTUYCCKUX AUCITUILINH
IIporokon Ne
OT«__ » 20 1.
[Ipeacenarens LK

@®.1.0.

Dk3aMmeHanuoHHbI ouner Ne 9
10 JUCHUATUINHE
OII1.10. MaTemaTuka
IUTSL CIIELIMAIBHOCTH
23.02.01 Opraau3aItis IepeBo30K 1
yIpaBJCHUE HA TPAHCTIOPTE (110 BUIaM)
['pynmsl

YT1BEpxKaato:

Hawansauk yuebHOTO OTZHETA
©.1.0.

« » 20 T

1. UuTerpupoBanne 3aMEHOM TIEPEeMEHHON U TI0 YacTsIM B ONPECIICHHOM UHTeTpaie. Beraucnurhb

OTIpEeJIENIEHHBIN MHTErpa: |, 12(2x +1)3dx

2. ®yHkumoHanbHele psibl. Onpenenenue, 001acTh CXOAUMOCTH.

3. HaiiTi sKcTpeMyM, MPOMEXYTKH BO3pacTaHHs U YObIBaHUS QYHKIUH V = xt—dx+4/

[IpenonaBatensb: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @egepanumn
DeepabHOE AreHTCTBO #KeJ1e3HOAOPOKHOT0 TPAHCIIOPTa
denepanbHOE FOCYAAPCTBEHHOE 010 KeTHOE 00pa3oBaTebHOE
yupe:kaeHue BbIcIIero 00pa3oBaHus
«IIpUBOJEKCKHUIA roCy1apCTBEHHbIN YHUBEPCUTET IyTeil CO001LeHnsI»
(ITpusl'YIIC)

Paccmotpeno: Ok3amenarnmoHubii outer Ne 10 VYTBepKIaro:
Ha 3aceJaHnu¥ LUKIOBOW KOMUCCHH 0 JVCIIUTITHHE HauanbHuk ydeGHOrO OTZENa
o0mienpodeccnoHaIbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MaTeMaTHYECKUX JTUCIMIUINH VIS CTIEUUATIBHOCTH « » 20 T

IIporokom Ne
OT «__ » 20 1.
IIpencenarens LK

®.1.0.

23.02.01 Opranuzamnus IepeBO30K
yIpaBJeHHEe Ha TpaHCTIOPTe (110 BUAAM)
[Mpynms

1. MeToa HEmOCpeICTBEHHOTO MHTErPUPOBAHUS B HEONIPEACIEHHOM NHTETpaIe.
2. InddepeHnmanbHble ypaBHEHHMS IEPBOTO MOPSIKA C pa3AeiSIONIIMICS TIEPEMEHHBIMHU.
3.BBIMUCINTS MII0IAs GUTYPhI, OTPAHMYEHHOM JTUHUAME Y = x2 —, y = —2x + 2.

HpCHOILaBaTCHBI

®.N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpuel'YIIC)

PaccmoTtpeno:
Ha 3aCe€/IaHN¥ [IUKJIOBOW KOMUCCHH
obmienpodeccnoHanbHBIX U
MAaTeMaTUYCCKUX AUCITUILINH
IIporokon Ne
OT«__ » 20 1.
[Ipeacenarens LK

@®.1.0.

Dx3ameHanroHHbIi ouner Ne 11
10 JUCHUATUINHE
OII1.10. MaTemaTuka
IUTSL CIIELIMAIBHOCTH
23.02.01 Opraau3aItis IepeBo30K 1
yIpaBJCHUE HA TPAHCTIOPTE (110 BUIaM)
['pynmsl

YT1BEpxKaato:

Hawansauk yuebHOTO OTZHETA
©.1.0.

« » 20 T

1. [punoskeHust OMpeIeIEHHOTO HHTETpaia B reOMeTpur. Beruncnenue miomajaei Guryp ¢ moMouso
onpeieIeHHbIX MHTerpastos. HalfTu miomans GpUrypsl, orpaHudeHHOM TuHuaM y = —x2 + 4uy = 0.
2. BeposiTHOCTD COOBITHS, CBOMCTBA BEPOSTHOCTH.

2n+4

3. UccnenoBaTh CXOIUMOCTD PSilia Y p—1q o

[IpenonaBarens: d.1.0.
MunucrepcrBo Tpancnopra Poccuiickoii @egepanumn
denepaabHOE aTEHTCTBO *KeJIe3HOI0PO0:KHOT0 TPAHCIOPTA
DenepajibHOE TOCYIaPCTBEHHOE 0I01KETHOE 00pa30oBaTelbHOe
yupe:KIeHue BhICIIEro 00pa3zoBanus
«IIpUBOJEKCKHUIA rOCyIapCTBEHHbI YHUBEPCUTET MyTeil cCO001LIeHns»
(ITpusl'YIIC)

PaccmoTpeHo: Dx3aMeHalMoHHbIN ouner No 12 Y1Bepxaaro:
Ha 3aceJaHUH [IUKI0BOM KOMUCCHU 10 TUCITUILTUHE Hawansauk yuebHOTO OTHETA
o0mienpodeccnoHaIbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MAaTEMATUYCCKUX JUCLHHUIIIINH IIJIS CIIEIIUAJIbHOCTHU « » 20___F

IIporokon Ne
OT«__ » 20 T
IIpencenarens LIK

®.1.0.

23.02.01 Opranuzanus NepeBO30K U
yrpaBjeHHe Ha TpaHCTopTe (110 BUAAM)
[Mpynms

1. Beinykiocts rpaduka ¢pyHnkuuid. Touku nepernda. AcumntoTsl. OnpeaeanuTb TOUYKU neperunda KpuBon

flx) =x3—x.

2. KomOunaropuka. OcHOBHBIE (hOpPMYITEI KOMOMHATOPUKH.
3. BeposATHOCTE TOTO, UTO CTYJIEHT CAACT MEPBhIi 3k3aMeH, paBHa 0,7; BTopoit — 0,6; Tpetwnii — 0,8. Haiitu
BEPOSATHOCTb TOTO, YTO CTYIACHTOM OYAYT CIIaHbl XOTS ObI OJJMH SK3aMEH.

IIpCHOﬂaBaTCHBI

®.N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupeskieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpuel'YIIC)

PaccmoTtpeno:
Ha 3aCe€/IaHN¥ [IUKJIOBOW KOMUCCHH
obmienpodeccnoHanbHBIX U
MAaTeMaTUYCCKUX AUCITUILINH
IIporokon Ne
OT«__ »
[Ipeacenarens LK
@®.1.0.

20 1.

Dx3aMmeHanuoHHbIi ouner Ne 13
10 JUCHUATUINHE
OII1.10. MaTemaTuka
IUTSL CIIELIMAIBHOCTH
23.02.01 Opraau3aItis IepeBo30K 1
yIpaBJCHUE HA TPAHCTIOPTE (110 BUIaM)
['pynmsl

YT1BEpxKaato:
Hawansauk yuebHOTO OTZHETA
©.1.0.
20 T

« »

1. MeToj 3aMeHBI IEpEMEHHON 1 METOJT HHTETPUPOBAHUS 110 YacTAM B HEOINPEAEIIEHHOM HHTerpaje.
2. JIuneiiHbie 0JHOPOAHBIE TU(PepeHIHANbHBIE YPaBHEHHS BTOPOTO MOPSIAKA C TIOCTOSHHBIMA

KOd(pdUIeHTaMHU

3. B xop3uHe 5 OernbIX MIapoB, 2 B MOJIOCKY, 3 YEPHBIX U 7 B KIETKY. HaliTh BEpOsATHOCTE TOTO, UTO HAyTa[]

BBIOpaHHBIH [1ap OyJeT OTHOIBETHHIM

[IpenonaBarens: d.1.0.
MunucrepcrBo Tpancnopra Poccuiickoii @egepanumn
®enepajbHOE aTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTa
DeepanabHoe rocy1apcTBeHHOE 0I0/IZKeTHOE 00pa3oBaTe/ibHOe
yupeskieHue BpicIIero o0pa3oBaHusi
«IIpUBOJEKCKHUIA roCyIapCTBEHHbIN YHUBEPCUTET MyTeil CO001LIeHnsI»
(ITpusl'YIIC)
Paccmotpeno: Dk3amenanmoHubii outer Ne 14 VYTBepKIaro:
Ha 3aceaHuM ITUKIOBON KOMHUCCUH [0 JUCUUTUIUHE HauansHuk yueOHOTO OT/HETA
o0mienpodeccuoOHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MAaTEMATUYCCKUX NUCIHUILJINH IUTS CIIEMAJIBHOCTH « » 20 L.

IIporokom Ne

OT«__ »

[Ipeacenarens LIK
®.1.0.

20 1.

23.02.01 Opranuzamnus IepeBO30K
yIpaBJeHHEe Ha TpaHCTIOPTe (110 BUAAM)
[Mpynms

1. 3HaKomnepeMeHHbIE M 3HAKOUYEPEIYIOLIMECS YUCIIOBBIC Psiibl. AOCOIIOTHASL M YCIIOBHASI CXOIUMOCTD.
2. lIpaBuna u popmynsl nuddepenmpoanus. Juddepenmpyemocts pynkuuu. Juddepennman
(ynkuun. Haiitu nponssoanyro npoussenenus: f(x) = 3x?% - (x — 4).
3. Manbl mHOXecTBa A = {3,5,0, 11, 12, 19}, B= {2,4, 8, 12, 18,0}, HaiiTu nepecedyeHue,

00BbeIMHEHNE U PA3HOCTb.

[IpenonaBarens:

®.1.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
@eepaibHOE ATEHTCTBO #KeJIe3HOAOPOKHOT0 TPAHCIIOPTa
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe
yupesk/ieHue BbIcIIero o0pa3oBaHusi
«IIpHUBOJIKCKHUIA roCy1apCTBEHHbIN YHUBEPCUTET IyTell co001eHus

(ITpusl'YIIC)

PaccmoTtpeHo: Dk3ameHannonHbIi omter Ne 15 YTBepxaaro:
Ha 3aCEJaHUU LIUKIOBOM KOMUCCUH [0 JTUCIIUATUTHHE Hauanbauk y4eOHOTO OT/IEIa
obmienpodeccnoHanbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MaTeMaTHYECKUX TUCIUILINH IUTS CIIELUAIBHOCTH « » 20 r

[Iporokon Ne 23.02.01 Opranuzamnus IepeBO30K

OT«__ » 20 ynpasiieHHE Ha TpaHCcTopTe (10 BUIAM)
[Ipencenarens LK [Mpynms
®.1.0.

1. UccnenoBanue GpyHKIHIA ¢ TOMOIIBIO IPOM3BOIHOM: HHTEPBAIBI MOHOTOHHOCTH M 9KCTPEMYMBI
(yukumii. Mccnenoarh (pyHKIMIO Ha MOHOTOHHOCTE: f(x) = x2 — x + 4.

2. Muddepenuunanbable ypaBHeHUs | mopsaka: obliee U yacTHOE pelleHne, TeOMETPUIECKUIl CMBICT,
HayvaJbHbIE YCIO0BHA, 3a1a4a Komm.

3. Pemurh 3amauy Komm myist ypaBaenus xdy + ydx = 0, ecnm y(2)=3.

[IpenonaBarens: d.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @egepanumn
®enepajbHOE aTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTa
deepanabHoe rocy1apcTBeHHOE 0I0/IZKeTHOE 00pa3oBaTe/ibHOe
yupeskieHue BpicIIero o0pa3oBaHusi
«IIpHUBOJEKCKHUIA roCyIapCTBEHHbIN YHUBEPCUTET IyTeil CO00LIeHnsI»
(ITpusl'YIIC)

Paccmotpeno: Dk3ameHarmonHbii oraer No 16 VYTBepKIaro:
Ha 3aceaHuM ITUKIOBOM KOMHUCCUH [0 JUCUUTUIAHE HauansHuk yueOHOTO OT/HETA
o0mienpodeccuoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MAaTEMATUYCCKUX NUCIHUILJINH IUTS CIIEUAJIBHOCTH « » 20___D

[Ipotokon Ne 23.02.01 Opranu3arus nepeBo30K 1
OT «__ » 20 r. yIIpaBJIeHHE Ha TPaHCIOpTe (110 BUIAM)
[Ipencenarens LK [Mpynms

®.1.0.

1. HenpepbIBHOCTH (PYHKIIMK B TOUKE U HA TIPOMEKYTKE. Bbruncienue npeiesioB GyHKIMN 1
3x3+x

. 0 .
nocienoBaTenbHOCTeH. PackpbiTHe HeonpeneleHHOCTH [6]' Beruucnuts npenen: lm(l)
X
2. Cymma coOBITHIT U €€ BEpOSITHOCTD.
3. Haiigure obuiee perieHue JMHEHHOTO OAHOPOIHOTO TU(PepeHINATBEHOTO YpaBHEHHS BTOPOTO MOPsKa C

V' +4y +4y=0

NOCTOSIHHBIMH KO3 puiimenramu

[IpenonaBarens: d.N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepaibHOE aTEHTCTBO KeJIe3HO0POKHOT0 TPAHCIIOPTa
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpuel'YIIC)

PaccmoTtpeno:
Ha 3aCe€/IaHN¥ [IUKJIOBOW KOMUCCHH
o0mienpodeccuoOHaTbHBIX U
MAaTeMaTUYCCKUX AUCITUILINH
IIporokon Ne
OT«__ » 20 1.
[Ipeacenarens LK

@®.1.0.

Dx3aMmeHanroHHbIi ouner Ne 17
10 JUCHUATUINHE
OII1.10. MaTemaTuka
IUTSL CIIELIMAIBHOCTH
23.02.01 Opraau3aItis IepeBo30K 1
yIpaBJICHUE HA TPAHCTIOPTE (110 BUIAAM)
['pynmsl

YT1BEpxKaato:

Hawansauk yuebHOTO OTZHETA
©.1.0.

« » 20 T

1. YucnoBas mocnenoBaTeabHOCTh U e€ mpenen. [pexen GpyHKmn Ha 6CKOHEYHOCTH U B TOYKE.
2. CymmMa coObITHI U €€ BEpOSATHOCTb.

3. Haiitu nnomazas GUIyphl, OrpaHMYeHHO TMHUAMHE Y = 6X — X2 1 ochlo abcuuce.

[IpenonaBarens: d.1.0.
Munucrepcreo Tpancnopra Poccuiickoit @enepanun
@eepaabHOE ATeHTCTBO #KeJIe3HOAOPOKHOT0 TPAHCIIOPTa
DenepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupeskieHue BbIcIIero o0pa3oBaHusi
«IIpUBOJEKCKHUIA roCyIapCTBEHHbI YHUBEPCUTET IyTeil cO001LIeHnsI»
(ITpusl'YIIC)

PaccmoTpeHo: Dk3ameHanuonHbIi omter Ne 18 YTBepxIaro:
Ha 3aceJaHnuy LUKIOBOW KOMUCCHH O JICITUTLTHHE HauanbHuk ydeGHOTO OTZENA
obmenpodeccnoHambHBIX U OI1.10. MaremaTuka d.N.0.
MAaTEMATUYCCKUX JUCIHHUIIIINH I CIIEUAJIBHOCTH « » 20 T

IIporokon Ne
oT« __ » 20 1.
IIpencenarens LK

®.1.0.

23.02.01 Opranuzanus NepeBO30K U
yIpaBJeHHEe Ha TpaHCTIOPTe (110 BUAAM)
I'pynmbl

1. 3HaKomepeMeHHbIC 1 3HAKOUCPEYIOLIMECS YUCIIOBBIC Psibl. AGCOTIOTHAS M YCIOBHAS CXOIUMOCTD.
2. Muddepennnan pynkuun. I'eomerpudeckuit cmobicn auddepennnana

2
3. BeuHCauTh Onpeie/icHHbINA HHTErpal J.O,6x(l —x’ )dx .

HpCHOILaBaTCHBI

0

©.1N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(IIpusI'YIIC)
PaccmoTtpeHo: Dk3ameHanunonHbIi ouaer Ne 19 YTBepxaaro:
Ha 3aCeJaHnuH LIUKIOBOH KOMHUCCUH O JIVCITUTITIHE HauanbHuk yue6HOrO OTZENA
obmienpodeccnoHanbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MaTeMaTHYECKUX JTUCIHUILINH TUTS CTICTTHATTFHOCTH « » 20 T
[Iporokoi Ne 23.02.01 Opranusanust IepeBo30K 1
OT«__ » 20 r. ynpasiieHHE Ha TpaHCcTopTe (10 BUIAM)
[Ipencenarens LK [Mpynms
®.1.0.
1. 'eomeTpuyeckuii cMbICT MPOU3BOJHON. Y paBHEHHE KacaTelbHOM.
2. CnyuaiiHast BenmuunHa. Buapl cyyaliHBIX BETMYMH.
2
. tgT4x
3. Berumcnuts npenen GyHkmmn im g—2 .
x>0 2x
[IpenonaBatensb: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @egepanumn
DeepabHOE ATEHTCTBO #KeJIe3HOA0POKHOI0 TPaHCHOpPTAa
DenepanabHOe rocy1apcTBEHHOE OI0KEeTHOE 00pa3oBaTebHOe
yupe:KaeHue BhICIIEro 00pa3oBaHus
«IIpUBOJEKCKHUIA roCy1apCTBEHHbIN YHUBEPCUTET IyTeil CO001LeHnsI»
(IIpusl'YIIC)

PaccmoTpeHo: Dx3ameHannonubIi 6mrer Ne 20 YTBepxIaro:
Ha 3aceJaHnu¥ LUKIOBOW KOMUCCHH 0 JMCIIUTITHHE HauanbHuk ydeGHOTO OTZENA
o0mienpodeccuoHaIbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MAaTEMATUYCCKUX JUCIHHUIIIINH IIJIA CIIEIIUAJIbHOCTHU « » 20 T

IIporokon Ne
oT« __ » 20 1.
IIpencenarens LK

®.1.0.

23.02.01 Opranuzanus NepeBO30K U
yIpaBJeHHe Ha TpaHCTIOPTE (110 BUAAM)
I'pynmbl

v ©o
1. CpoiictBa npeaena GpyHKuu. PackpbITHe HEONPeaeNeHHOCTH [;]

2. Tpuronomerpuueckuii pag Pypoe 1 pyHkumil ¢ nepuogoM T=2n. @opMyITUpOBKa YCIOBUHA
pasnoxxumocty GyHKIMH B paasl Dypee.

o . o /s
3. 3anmcaTh ypaBHEHHE KacaTenbHON TpaguKy QyHKIMH Yy = 3 Sin X B TOUKe aOCIUCCOM Xy = "

HpCHOILaBaTCHBI

®.N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepaibHOE aTEHTCTBO JKeJIe3HO0POKHOT0 TPAHCIIOPTa
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpuel'YIIC)

PaccmoTtpeno:
Ha 3aCe€/IaHN¥ [IUKJIOBOW KOMUCCHH
obmienpodeccnoHanbHBIX U
MAaTeMaTUYCCKUX AUCITUILINH
IIporokon Ne
OT«__ » 20 1.
[Ipeacenarens LK

@®.1.0.

Dx3ameHannoHHbIi ouner Ne 21
10 JUCHUATUINHE
OII1.10. MaTemaTuka
IUTSL CIIELIMAIBHOCTH
23.02.01 Opraau3aItis IepeBo30K 1
yIpaBJICHUE HA TPAHCTIOPTE (110 BUIaM)
['pynmsl

YT1BEpxKaato:

Hawansauk yuebHOTO OTZHETA
©.1.0.

« » 20 T

1. Kom6unaropuka. OcHoBHBIE (hOpMYIJIBI KOMOUHATOPUKH.
2. 3HaKONEPEMEHHBIC U 3HAKOYECPEAYIOIIUECS YUCIOBbIC Psifibl. AOCOIIOTHASI ¥ YCIIOBHASI CXOJUMOCTb.

3. Haiitu npousBoaHyto GyHKIIUN Y =

2x

sinx
[IpenonaBatenb: ®.1.0.
Munucrepcreo Tpancnopra Poccuiickoit @enepanumn
deepabHOE ATeHTCTBO #KeJ1e3HOAO0POKHOI0 TPAHCIOPTa
deepanabHoe rocy1apcTBeHHOe 0I0/IZKeTHOE 00pa3oBaTe/ibHOe
yupeskieHue BbIcIIero o0pa3oBaHus
«IIpHUBOJEKCKHUIA roCy1apCTBEHHbI YHUBEPCUTET MyTeil CO001LIeHnsI»
(IIpusl'YIIC)
PaccmoTpeHo: Dk3ameHanoHHbIH Ouer Ne 22 YTBepxIaro:
Ha 3aceJaHnuy LUKIOBOW KOMUCCHH O JIMCITUTLTHHE HauanbHuk ydeGHOrO OTZHENA
o0mienpodeccnoHaIbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MATEMATUYCCKUX JUCIHHUIIIINH IIJIS CIIEIIUAJIbHOCTHU « » 20 T

IIporokon Ne
OT «__ » 20 r.
IIpencenarens LK

®.1.0.

23.02.01 Opranuzanus NepeBO30K U
yIpaBJeHHe Ha TpaHCTIOpTe (110 BUAAM)
I'pynmnbl

1. ITpou3BOIHBIE BBHICIIUX MOPSIKOB.
2. JluHeliHbIe OTHOPOIHBIC AU hepeHIIHaIbHbIC YPaBHEHHS BTOPOIO MOPSIKA C IOCTOSIHHBIMH

KO3 hUITMeHTaMU

4
3. Beraucnuthb onpeneaeHHbI] HHTETpa IZ

HpCHOILaBaTCHBI

3xdx

—.
1x—2

©.N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpuel'YIIC)

PaccmoTtpeno:
HAa 3aCe/TaHNH [IUKJIOBOW KOMUCCHH
obmienpodeccnoHanbHBIX U
MAaTeMaTUYCCKUX AUCITUILINH
IIporokon Ne
OT«__ » 20 1.
[Ipeacenarens LK

@®.1.0.

Dx3aMeHannoHHbIN ouner Ne 23
10 JUCHUATUINHE
OII1.10. MaTemaTuka
IUTSL CIIELIMAIBHOCTH
23.02.01 Opraau3aItis mepeBo30K 1
yIpaBJCHUE HA TPAHCTIOPTE (110 BUIaM)
['pynmsl

YT1BEpxKaato:

Hawansauk yuebHOTO OTZHETA
©.1.0.

« » 20 T

1. [TpunosxkeHus onpeeieHHOro UHTErpaia B reoMeTpun. Borurncnenue miomazaeit puryp c
MTOMOIIIBIO OTIPEICTICHHBIX HHTETPAJIOB

2. cI)yHKL[I/IOHa.]'H:HI:I6 PAABIL. OnpeﬂeneHI/Ie, 00J1aCTb CXOOAHUMOCTH.
3. Haiinure obmiee penieHne JMHSWHOTO O JHOPOTHOTO MU (GepeHITNAIEHOTO YPaBHEHHSI BTOPOTO

# f_ _
TOPAZIKA C TIOCTOSHHBIME Ko uirenTamu * +y'=2y=0 .

[IpenonaBarens: d.1.0.
Munucrepcreo Tpancnopra Poccuiickoit @eaepanun
®enepajbHOE aTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTa
DenepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupesk/ieHue BhICIIero o0pa3oBaHus
«IIpUBOJIKCKHUIA rOCYIapCTBEHHbI YHUBEPCUTET MyTell COO0IIeHNs»
(IIpusl'YIIC)

PaccmoTpeHo: Dx3ameHannonubIi 6mmer Ne 24 YTBepxIaro:
Ha 3aceaHuM ITUKJIOBOH KOMHUCCUH 10 TUCIUTLINHE HauaneHuk yueOHOTO OT/HETA
obmenpodeccnoHambHBIX U OI1.10. MaTtemaTuka ®.1N.0.
MaTeMaTHYECKUX TUCIUILINH JUTSL CTICITUATEHOCTH « » 20 T

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

®.1.0.

23.02.01 Opranuzamus IepeBO30K U
ynpasiieHHE Ha TpaHCIopTe (10 BUIaM)
I'pynmbl

1. Iuddepennmansupie ypaBHeHus | nmopsiaka: oOuiee ¥ 4aCTHOE pelleHUe, FT€OMETPUUECKUNA CMBICT,

HadaJIbHBIC YCJIOBU:A, 3aaa4a Komm.

2. Beimykitocts rpaduka ¢yskiuid. Toukn nepernda. ACUMITOTEHI.

3. HaiiTi npou3BogHYyI0 QYHKIMH

IIpenonasarens:

y=(1-xx +4x.

©.N.0.




MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe

yupesk/ieHue BbIcIIero o0pa3oBaHusi

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpuel'YIIC)

PaccmoTtpeno:
Ha 3aCe€/IaHN¥ [IUKJIOBOW KOMUCCHH
obmienpodeccnoHanbHBIX U
MAaTeMaTUYCCKUX AUCITUILINH
IIporokon Ne
OT«__ » 20 1.
[Ipeacenarens LK

@®.1.0.

Dx3aMeHannoHHbIN ouner Ne 25
10 JUCHUATUINHE
OI1.10. MaTemaTnka
IUTSL CIIELIMAIBHOCTH
23.02.01 Opraau3aItis IepeBo30K 1

['pynmsl

ynpasiieHHE Ha TpaHCcTopTe (10 BUIAM)

YT1BEpxKaato:

Hawansauk yuebHOTO OTHETA
©.1.0.

« » 20 T

1. JIuneiinbie ogHOpOHBIE AU depeHIInaTbHble ypaBHEHUS BTOPOTO MOPsAKA C MOCTOSHHBIMU

K03 (ppunreHTaMu.

2. Ciyuyaiinas BenMuuHa. Bubl ciydaliHbIX BEJIMYUH.

3. Beruncnuts npenen GpyHkuun lim

[Ipenonasarens:

. 2+3x+x?
> x4+l

®.1N.0.




BAPUAHT 2

MunucrepcTBo Tpancnopta Poccuiickoit ®enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTAa
®DenepaibHOe roCyAapCTBeHHOE 0101 KeTHOEe 00pa3oBaTe/ibHOe
yupesk/ieHue BbIcIIero o0pa3oBaHus
«IIpuBOKCKHI rocy1apcTBEHHBIH YHUBEPCUTET IMyTel co00IeHHsD)

(ITpusl'YIIC)
PaccmoTtpeHo: Dk3ameHarmonHbiit omaer Ne 1 YTBepxaaro:
Ha 3aCeaHNH [IUKJIOBOM KOMHCCHH [0 JTUCIIUTUTHHE HavanpHuk yueGHOTO OT/IEA
obmenpodeccHoHaTbHBIX H OI1.10. MaTemaTuKa d.1N.0.
MAaTeMaTUYCCKUX AUCITUILINH IS CTICIIMAIBHOCTH « » 20 T
[Iporokon Ne 23.02.01 Opranuzanus IePEBO30K U
OT «__» 20 r. yIpaBlIeHHE Ha TPaHCIIOpTe (IT0 BUIAM)
[Ipeacenarens LIK [Mpynms
®.1.0.
3 2

1. Boruucnuts npeaen GyHkuu: a) im ——, L , B) Iim 10x +8x” —4x

o 3x 4+ x° =3 6x —18 oo _2x) —5x+3

2. Haiitu npousBoanble GpyHkuuu: a) y = 12x° +7 + 16 +2sinx;0) y=7"-cos3x,B) y= M .
by

Jx

3. Haiitu Touku neperu6a xpusoii f(x) = x3 — 6x2 + 2x — 7.

8__ 4
4. Haiitn uarerpanst: a) [ (14x® — 8x + 3)dx 6) f—7x 12x7+43

2
xdx
" dx, B) I—Z; T) J.0,6x(2—x2 )dx.
x 2-5x 0
5. CkopoCTh JBHMKEHUS MaTepUaJbHOM TOYKM H3MEHSAETCS IO 3aKoHy V = (1 5t — atz)% . Hainure

3HAYCHUE ¢ , €CIM WU3BECTHO, YTO MYTh, MPOWUJCHHBIM TOYKOW OT Hadvana JBMXKEHUS JI0 €€ OCTaHOBKH,
paBeH 22,5 m.

6. [lausl MmHOXecTBa A 1 B. Haiitu o6benuHenne, nepecedeHre u pa3sHoOCTh MHOXeCTB A u B, eciu
A ={alae[—8,+00)}, B ={b| be(- 0, —1)}

7. YCTpOWCTBO COCTOWT W3 JABYX HE3aBHCHMO pPAaOOTAIONMUX 3JIEMEHTOB. BeposTHOCTH 0e30TKa3HOM
paboThl B TeUEHHUE HEKOTOPOTO BPEMEHU KaKJIOT0 M3 HUX cOOTBeTcTBeHHO paBHa 0,9, m 0,8. Haiitu

BEPOATHOCTH TOI'O, YTO B TCUCHHUEC HEKOTOPOI'0O BpEMEHHU TOJIBKO OJJUH 3JIEMCHT BBIﬁ}IGT H3 CTPOA.

8. Haiitu o61muii nuTerpan muddepeHnnansHoro ypasaenus y -y’ = 12x° — 6.

® 3n-2
9. UccnenoBarh Ha CXOOUMOCTb PSIA . .
n=1 2"
10. Cnydaiinas BenuuuHa X 3ajaHa CIeIyIOIIUM 3aKOHOM paclpeaeieHus:
X -2 -1 1 3 4

P 020210, ? 101

Haiitn HEU3BCCTHYIO BEPOATHOCTb U MAaTEMATUUCCKOC OXKUIAHHUC.

[IpenonaBarens







MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
@eepaibHOE ATEHTCTBO #KeJIe3HOAOPOKHOT0 TPAHCIIOPTa
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe
yupesk/ieHue BbIcIIero o0pa3oBaHusi
«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(IpusI'YIIC)
PaccmoTtpeHo: Dk3aMeHanMOHHBIH Omzer No 2 YTBepxaaro:
Ha 3aCeIaHNH [TUKJIOBOW KOMHCCUH [0 JTUCIIUATUTHHE Hauanbauk y4eOHOTO OT/IEIa
obmienpodeccnoHanbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MaTeMaTHYECKUX JAUCIUTUTHH JUTSL CIIENHATBHOCTH « » 20 1.
IIporokon Ne 23.02.01 Opraau3aItis IepeBo30K 1
OT «__ » 20 r. yhpaBiieHHe Ha TpaHCTopTe (10 BHIAM)
[Ipencenarens LK [Mpynms
®.N.0.
2 3

1. Beraucnuts npenen Gpynknuu: a) im =, 0) I L, B) lim W

o0 3y — X -2 5x—10 xow Tx7 4+ x7 —5x

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

3. Haiitu Touku neperu6a xpusoit f(x) = x3 + 3x2.

3-2x* +7x%

4. Haiitu unrterpansi a) [ (12x — 9 + 14x%)dx 6) J.—4dx , B) j xebx
X

2—52; T) j.O,4x(8—x3 )dx.
—5x )

5. CKOpOoCTh IBMKEHMSI U3MEHSIETCS TI0 3aKOHY V = (nt2 —t)% . Haiigute 3Hadenue n, eciu U3BECTHO,

YTO MyTh, IPOMJICHHBIN TEJIOM 32 MATYIO CEKYHIY, paBeH 59 u.

6. [lausl MmHOXecTBa A 1 B. Haiitu o6beuHenne, nepecedeHre u pa3sHoCcTh MHOXeCTB A u B, ecnu
A ={alae(—10,+0)}, B ={b| be(- 0, 12]}

7. HAna curHanuzaudd o0 aBapuM YCTAHOBJIEHBI [JBa HE3aBUCHMMO pPa0OTAIOMIMX CHTHAJIM3aTOpa.
BeposiTHOCTH TOr0, 4TO MpU aBapuu CUTHAIM3AaTOp cpaboTaer, paBHa 0,8 1 mepBOro CUrHanIM3aTopa,

0,7. HaifTu BepOSITHOCTH TOTO, UTO MPH aBapUU CpabOTAET TOIBKO OJUH CUTHAIU3ATOP.

8. Haiiti o6muit maTerpan muddepeHnnansHoro ypasaens y -y = 14x6 — 6.

P 2-4n
9. UccnenoBaTh Ha CXOMUMOCTD P D, .
n=1 6"
10. CnyuaiiHas BeauunHa X 3a/aHa CICAYIONIMM 3aKOHOM PacIpeeIeHuUs:
X -2 1 3 5 6
P ? 03011021 0,1

Haiitu HEU3BCCTHYIO BEPOATHOCTb U MATEMATUYCCKOC OXKUJIAHUC.

[IpenonaBarens







MunucrtepcTBo Tpancnopra Poccuiickoii @enepaunu
@eepaibHOE ATEHTCTBO #KeJIe3HOAOPOKHOT0 TPAHCIIOPTa
denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOEe 00pa3oBaTeIbHOe
yupesk/ieHue BbIcIIero o0pa3oBaHusi
«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(ITpusl'YIIC)
PaccmoTtpeHo: Dk3ameHarmonHbIi omaer Ne 3 YTBepxaaro:
Ha 3aCeIaHNH [TUKJIOBOW KOMHCCUH [0 JTUCIIUATUTHHE HavanbHuk y4eOHOTO 0TI
obmienpodeccnoHanbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MaTeMaTHYECKUX JAUCIUTUTHH JUTSL CIIENHATBHOCTH « » 20 1.
IIporokon Ne 23.02.01 Opraau3aItis IepeBo30K 1
OT «__ » 20 r. yIpaBJieHHEe Ha TPaHCIOpTe (110 BUIAM)
[Ipencenarens LK [Mpynms
®.1N.0.
3
1. Boraucnuth nipeaen GpyHkuu: a) im 3 lim 2 lim 2xmxdl

= dx—1 g) = dx—12 ) = x+4x —x°

tg (4x) .

Jx

. 3
2. Haifti nmpousBoubie pyHKimn: a) y = 5x* —7sin x + ——6;0) y= (2x —5)- sin 3x,B) y=
X

3. Haiitu Touku neperu6a xpusoii f(x) = x* — 6x2 + 4.

7x* —12x° +3 f
4. Haiitu unrterpanst: a) [ (18x° — 6x + 9)dx 6)J.xx—4x+dx, B) J% ;T) IO,6x(2—x2)dx.
0

5. Teno ABMXKETCA NPSAMOJIMHEWHO CO CKOPOCTBIO V:(b-t—tz)f% . Hailimure 3naueHue b , eciu

W3BECTHO YTO MYTh, IPOWJIECHHBIN TEJIOM OT Hadajia IyTH, A0 €ro OCTAHOBKH paBeH 288 i .

6. lansl MmHOXecTBa A u B. Haiitu o6beuHeHne, nepeceueHue U pa3HocTb MHOXKECTB A u B, eciu
A ={alae [2,+0)}, B ={b| be(- 0, 3)}

7. Pabounii 06cmyKUBAeT JIBa CTaHKa, pabOTaIOLMX HE3aBUCUMO JPYT OT Apyra. BepostHOCTh TOTO, 4TO
3a CMEHy INepBbli CTaHOK He MmoTpeOyeT BHMMaHuUs pabouero, paBHa 0,9, Bropoit — 0,8. Haiitu

BEPOATHOCTH TOI'O, YTO 3a CMCHY TOJIbKO OHWH CTAHOK HE HOTpe6yeT BHUMAaHHA.

7. Haiitu o6muit uarerpan guddepeniuansHoro ypasaenus 12x5 = (8y3 — 2)y’.

2. 2—5n
9. HUccnenoBath Ha CXOJIUMOCTb PSif Z o
n=1

10. Cnydaiinas BenuuuHa X 3ajaHa CIeIyIOIIMM 3aKOHOM paclpeaeieHus:
X -1 0 1 3 4
P 0,2 ? 0,1 0401

Haiitn HCU3BCCTHYIO BEPOATHOCTb U MATCMATUYICCKOC OXKUJAHHUC.

[IpenonaBarens
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yupesk/ieHue BbIcIIero o0pa3oBaHusi
«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IIeHHsD)

(IIpueI'YIIC)
PaccmoTtpeHo: Dk3aMeHanMoHHbIH Onaer No 4 YTBepxaaro:
Ha 3aCeIaHuU [IUKIOBOH KOMHUCCHH 10 JVCITATUIHHE HauanpHuk ydeGHOTO OT/IENA
obmienpodeccnoHanbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MaTeMAaTHYECKHX JTUCIUILINH VTS CIIEITHAIBHOCTH « » 20 T
IIporokon Ne 23.02.01 Opraau3aItis IepeBo30K 1
OT«__ » 20 r. yhpaBiieHHe Ha TpaHCcTopTe (10 BHIAM)
[Ipencenarens LK [Mpynms
®.1.0.
7 ) 6 . —10x’ —x*+1

1. Beruucauts npezpen GpyHkmuu: a) im ———
P by )X%wx+4x3,6) 8 3x—24 gy 7x* +5x" —x

In(4x)
3x+5°

2. Haiitu npousoansie Gpynkuuu: a) y = 0,4x* —8cos x +16 — ig ;0) y=t1g (9x)~ e ,B) y=
X

3. Haiitu Touku neperu6a kpusoii f (x) = §x3 — 3x% 4+ 5x + 5.

. . 10x* +8-2x xdx h 2
4. Haiitu unrterpanst: a) [ (5 — 12x — 6x>)dx 6) I—4dx , B) JW ;T) IO,8x(1—x )dx.
X +2x 0

5. Teno GpoIITEHO BEPTHKATLHO BBEPX CO CKOPOCTBIO, KOTOPAs M3MEHSIETCs T0 3aKkoHy V = (c —9,8¢) f% .

Haiinure 3Ha4eHue ¢, €CM U3BECTHO, YTO HAWOOJIbINAsl BHICOTA MOIbeMa paBHa 44,1 v .

6. lausl MmHOXecTBa A 1 B. Haiitu o6beuHenne, nepecedeHre u pa3sHoCTh MHOXeCTB A u B, ecnu
A ={alae(—=5,+)}, B ={b| be(- 0, 11]}

7. JIBa ywamuxcsi Ha SK3aMeHe He3aBUCHMO JpYT OT Jpyra pelialrT OJHY U Ty ke 3agady. BepostHocTu
ee pemeHus 3tumu ydamumucs pasHsl 0,7 u 0,6 coorBercTBeHHO. HaliiuTe BEpOATHOCTH TOrO, YTO
TOJIKO OJIMH y4allluHCcs PeluT 3a7auy

8. Haittu 06muit unTerpan nuddepeHnuanbHoro ypapHenus x — 4x3 =y -y,
o'e) 5N

9. UccrenoBars Ha CXOAUMOCTD P Y. .
n=1 3n+2

10. Cnyyaiinas BenuunHa X 3aaHa cIeIyIOLUIMM 3aKOHOM paclpeieNeHus:
X -2 -1 2 4 5
P 0102]0,1]0,3 ?

HaiiTy HEM3BECTHYIO BEPOATHOCTh U MATEMAaTHIECKOE OKHUIAHUE.

[IpenonaBarens




