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[TacmopT KOMIUIEKTa KOHTPOJIBHO-OIICHOYHBIX CPECTB.
Pe3ynbTaThl 0CBOCHUS YyUeOHOM TUCIMILUIMHBI, MOJISKAIINE TIPOBEPKE.
OrnieHka 0CBOCHUsI Y4eOHOH JUCIIUTIIUHBIL:

®OopMBI U METOJIBI OIICHUBAHUS.

Konudukatop orieHOYHBIX CPEACTB.

3agaHus UL OLIEHKHW OCBOCHHUS JTUCIIUILINHEL.



1. IHacmopT KOMILIEKTA KOHTPOJIbHO-OLCHOYHBIX CPEICTB

B pesyaprare ocBoeHus yueOHoM mucturuinHbl OI1.10 Mamemamuxa
oOy4aronuiicss 1omkeH 06anate npexycmorpeHHbiMu @I'OC no cnenuaibHOCTH
23.02.01 Opeanuzayus nepego3oK U ynpaeieHue Ha mpaHcnopme (no euoam)
(bazosasi nooecomoseka) CIHEAYIOINIUMH  3HAHUSIMH, YMEHUSMH, KOTOpbIE
bopMupyIOT TPOodEeCcCHOHANIbHBIE KOMIIETEHIIUU, U OOIIMMHU KOMIIETEHIIUSMU:

Y1 - mnpuMeHsAT, MaTeMaTHYeCKHe MeToAbl auddepeHnaibHoro U
MHTETPAIILHOTO UCUMCIICHUS JJIsl pelIeHns Mpo(deccroHalbHbIX 3a/1a4;
Y2 - IpUMEHATH OCHOBHBIE IIOJIOKEHUS TEOPUU BEPOSITHOCTEM U

MaTeMaTUYECKON CTATUCTUKU B TPOQPECCUOHATILHON JEATENbHOCTH;

VY3 - ucnoJyib30BaTh MPUEMBI U METOJIbI MATEMaTHYECKOTO CUHTE3a U aHAJIM3a
B PA3JIMUHBIX TPOPECCUOHATILHBIX CUTYAITUSX;

31 - OCHOBHBIE MOHATHS U METOJIbI MAaTEMATUUECKO-JIOTUYECKOT0 CUHTE3A U
aHaJau3a JIOTUYECKUX YCTPOUCTB;

32 - pemaTh MPUKIAIHBIE BJIEKTPOTEXHUYECKUE 33/laud  METOJIOM
KOMILIEKCHBIX YHCEIT,;

OK 01. Bsibuparb cmocobbl pemieHust 3aad  npogecCuOHAIbHON
JEATEIIbHOCTH MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEJICTBA IIOWCKA, aHald3a |
WHTEpIpeTauuu UHPopMaIuu U HHPOPMAIIMOHHBIE TEXHOJIOTHUU ISl BBITIOJHEHUS
3a/1a4 MpodheCCUOHAILHON JIeITeIbHOCTH;

I[IK 1.2. OdopmitTh AOKYMEHTHI, PErIAMEHTHUPYIOIIME OpraHU3aluio
MEePEBO30YHOIO MPOIECcca Ha TPAHCTIOPTE.

I[IK 2.2. Opranu3oBblBaTh JABWKEHUE TPAHCIOPTAa, OOECIEUnBAThH
0€30MacHOCTh JABWIKEHHS HAa TPAHCIOPTE W pellath MpodeCcCUOHANIbHBIC 3aJjauu
MOCPEACTBOM MIPUMEHEHUSI HOPMATUBHO-TIPABOBBIX IOKYMEHTOB.

I[IK 2.3. OnpenensiTh W aHaIW3UPOBATh BBINOJHEHHE IOKa3aTeen
AKCILTyaTallMOHHON PaOOTHI.

I[IK 3.1. IlmanupoBaTh W OpraHU30BbIBATH pPabOTy MO TPaHCIOPTHO-
JIOTUCTHYECKOMY O0OCITY>KUBAHHIO B chepe IPy30BBIX ITEPEBO30K.

[IK 3.2. IlnanaupoBaTh W OPraHU30BBIBATH PabOTy MO TPAHCIOPTHOMY
00CTy>KMBaHUIO B c(hepe macCakKUpCKUX MePEeBO30K.

dopmoii arTecTaluu 1o yueOHON JTUCHUTUIUHE SIBIISICTCS 9K3AMEH.



2.  Pesyabratsl
npoBepKe

2.1.

OCBOEHHMS Y4YeOHOW MCIUIJIMHBI,

nmoaJjae-kamme

B PE3YJIbTATC aTTCCTAINMN 110 yqe6H0ﬁ JAUCHUIIIIMHC OCYHICCTBIIICTCA

KOMILJIEKCHAsI TPOBEpKa CIENYIOUMX YMEHUN W 3HaHWM, a TakkKe JIUHAMHKA
dbopmupoBaHus 00IKX, TPODHECCUOHATBHBIX KOMITETEHIIUN:

PesyabTaTsl 00yyeHus

IToka3aTenn oeHKH

(I)opMa KOHTPOJIA "1

(¥, 3, OK/IIK) pe3yJbTara OLlEeHUBAHMSI
YMmersb:
¥Y1 - npuMeHATh MaTeMaTH4YeCKUe | IPUMEHEHHE MaTeMaTHUeCKUX | 3KCIEePTHOE
MeToabl  nuddepeHnuanTsHoro M | MeTooB auddepeHnnansHoro | HabIOACHNE U
UHTETPAJIbHOIO HCYMUCICHUS JUIs | U MHTErPaJIbHOTO MCUYMCICHMS | OLIEHKa Ha
pelieHus npoeCCHOHANBHBIX | P pEIIEHUH  3aJa4 € | IPOBEPOYHBIX
3ajau; MPAKTUYECKUM COJICPKAHUEM paborax U
OK 01, OK 02 IPAKTUYECKUX
IIK 1.2, 11K 2.2, TIK 2.3, IIK 3.1, 3aHATHUIX.
I1K 3.2 Tekyuii KOHTPOJIb:
Y2 - [OpUMEHATh  OCHOBHBIE | IPUMEHEHUE OCHOBHBIX | TECTHpPOBAaHHUE,
MIOJIOKEHUS TEOPUHM BEPOATHOCTEW | MOJIOKEHUM TEOPUU | BBIIIOJIHECHUE
U MaTeMaTHYeCKOM CTaTUCTHKHU B | BEPOATHOCTEH M | TPaKTHYECKUX
poecCHOHATLHOM IEATEIIBHOCTH | MATEMAaTUYECKOW CTATUCTHKH | 3aHATUH u
OK 01, OK 02 OpH  pelIeHHH  3aJa4 ¢ | IPOBEPOYHBIX pabdoT,
K 1.2, 11K 2.2, TIK 2.3, [IK 3.1, MIPAKTHYECKUM COJIEPKAHUEM BBIIIOJIHEHUS
11K 3.2 VUHJUBUYyaJIbHBIX
¥3 - ucnonb3oBaTh NPUEMBl U | IPUMEHEHHE TEOPETHYECKUX | 3aldaHui
METO/Ibl MATEMATHYECKOTO CHHTE3a | (aKTOB MpH pelieHud 3aiad, | (COOOLIeHus,
Hu aHalm3a B Pa3JIMYHBIX | IIPOSBIICHUC CIIOCOOHOCTH |  JOKJIAJIbI).
poEeCCHOHATIBHBIX CUTYALUAX pasbuparbcsi B MateMatudeckux | [Ipomedicymounast
OK 01, OK 02 METOJIaX, HEOOXOMUMBIX JUIL | ammecmayus.
IIK 1.2, 11K 2.2, IIK 2.3, TIK 3.1, paboThl MO  CHEUWANBHOCTH, | 9K3AMEH
K 3.2 IIPUMEHEHUE HaBBIKOB
00pabOTKH YHCIOBBIX JaHHBIX
3HaTh:
31 - OCHOBHBIEC IIOHATHS U METOJBI | BIIAJCHUE TEPMHUHOJIOTHEN | OSKCIIEPTHOE
MaTEMaTHYECKO-JIOTHUECKOTO MIPEMETHOM obmacty, | HaOmogeHHE u
CHUHTE3a W aHaJu3a JIOTUYECKUX | KOPPEKTHOE  HCIIOJIb30BAHUE | OLIEHKA Ha
YCTPOWCTB MaTeMaTHUYEeCKOM CHMBOJIMKH, | IIPOBEPOYHBIX
OK 01, OK 02 00oCHOBaHUE BbIOOpa | paboTax "
IIK 1.2, 11K 2.2, TIK 2.3, IIK 3.1, MaTeMaTHYECKUX METOHOB | MPAKTUUECKHUX
IIK 3.2 IIpU  PEUICHUU MPUKIAAHBIX | 3aHATHUSIX.
3a7a4 Texymui KOHTPOJIb:
32 - pemare  IPUKIATHBIE | COOTBETCTBHE BBIOPaHHBIX | TECTUPOBAHHE,
ANEKTPOTEXHUYECKUE 3aa4y | METOJIOB LEMsAM M 3ajJadaM, | BBIMOJTHCHHE
METOJIOM KOMILJIEKCHBIX YHCET o0OCHOBaHWE  BbIOOpa W | NPAKTUYECKHUX
OK 01, OK 02 MIPUMEHEHUS METOJIOB U | 3aHATHH u
K 1.2, TIK 2.2, TIK 2.3, TIK 3.1, Croco0OB  pelleHus — 3a7ad, | HPOBEPOYHBIX PadoT,
IIK 3.2 IIPUMEHEHUE HABBIKOB | BBIIIOJTHCHUSA
00pabOTKH YHCITOBBIX JAHHBIX VHJIMBUyaJIbHBIX
3aJaHUuN

(cooOtieHws,




JIOKJIa/IbI).
IIpomesxcymounas
ammecmayusi:
9K3AMEH




3. OneHka ocBoeHHs y4eOHOM IMCUMIINHBI:

3.1. ®opMBbI U MeTOJbI KOHTPOJIsI.

[IpeameToM OLIEGHKHM Ciy:KaT yMeHHs W 3HaHus, npenycmoTpeHHbie PI'OC 1o
muctumuinae OI1. 10 Mamemamuka, HanpaBlieHHbIE HA (OPMHUpPOBAaHUE OOIIUX U
po(heCcCHOHATTFHBIX KOMITIETCHITUH.



KOHTpOJIL H OLICHKA 0CBOCHUA y‘l€6H0ﬁ AUNCIHUIIJINHBI IO TEMaM (pasneﬂaM)

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, VY, 3
BBenenne
Paznen 1. D V1, V3,31, 32,
MartemaTHuyecKkuii OK 01, OK 02,
aHaJIu3 IIK 1.2, TIK 2.2,
IIK 2.3, TIK 3.1,
IIK 3.2
Tema 1.1. I13 Nel, I13 Ne2, V1, V3,31, T Nel, ITP Nel, V1, V3,31,
HuddepennnanpHoe U 113 Ne3, 113 Ne4, OK 01, OK 02, IIPNe2, ITIP Ne3, OK 01, OK 02,
HHTETpaIbHOE I13 Ne5 I[IK 1.2, IIK 2.2, | IIP Ne4, IIK 1.2, TIK 2.2,
HCYHCIICHHUE CP Nel IIK 2.3, IIK 3.1, IIK 2.3, TIK 3.1,
IIK 3.2 IIK 3.2
Tema 1.2. I13 Ne6 V1, V3,31, 32, ITP No5, ITP Ne6 V1,V3,31, 32,
OOBIKHOBEHHEBIC OK 01, OK 02, OK 01, OK 02,
nuddepeHnaIbHbIe IIK 1.2, TIK 2.2, K 1.2, TIK 2.2,
YpaBHEHUSA I[IK 2.3, IIK 3.1, IIK 2.3, TIK 3.1,
IIK 3.2 IIK 3.2
Tema 1.3. Panpr I13 Ne7, TI3 Ne§, V1,3, 31, T Ne2 V1,3, 31,
I13 Ne9 OK 01, OK 02, OK 01, OK 02,
CP Ne2 MK 1.2, TIK 2.2, K 1.2, TIK 2.2,
IIK 2.3, TIK 3.1, IIK 2.3, TIK 3.1,
IIK 3.2 TIK 3.2
Pazgen 2. OcHOBBI D V3, 3l1,
AMCKPETHO OK 01, OK 02,
MaTeMaTHKH IIK 1.2, TIK 2.2,

MK 2.3, TIK 3.1,




1K 3.2

Tema 2.1. OcHOBEI ITP Ne7 V3,31,
TEOPUH MHOKECTB OK 01, OK 02,
I[IK 1.2, TIK 2.2,
IIK 2.3, TIK 3.1,
K 3.2
Tema 2.2. OcHOBEBI I13 Nel10 V3,31, TNe3 V3,31,
Teopuu rpadoB CP Ne3 OK 01, OK 02, OK 01, OK 02,
IIK 1.2, IIK 2.2, I[IK 1.2, TIK 2.2,
IIK 2.3, IIK 3.1, IIK 2.3, TIK 3.1,
IIK 3.2 K 3.2
Paznen 3. OcHoBBI V2,V¥3,31,
TEOPHUHU BEPOATHOCTH H OK 01, OK 02,
MaTeMaTH4ecKoi IIK 1.2, TIK 2.2,
CTATHCTHKH IIK 2.3, TIK 3.1,
I1IK 3.2
Tema 3.1. Beposataocts. | 13 Nell, II3 Nel2 | ¥V2,V3, 31, T Ne4 V2,3, 31,
Teopempl CIIOKEHUS U CP Ne4 OK 01, OK 02, OK 01, OK 02,
YMHOKEHHUS IIK 1.2, TIK 2.2, IIK 1.2, TIK 2.2,
BEPOATHOCTEMN IIK 2.3, IIK 3.1, IIK 2.3, IIK 3.1,
IIK 3.2 K 3.2
Tema 3.2. Cnyqaitnas 113 Nel3 V2,¥3, 31, T Ne5 V2,V3, 31,
BEJIMYMHA, ee (PyHKIUS CP Ne5 OK 01, OK 02, OK 01, OK 02,
pacrnpeneneHus K 1.2, TIK 2.2, K 1.2, TIK 2.2,
IIK 2.3, IIK 3.1, I[IK 2.3, TIK 3.1,
IIK 3.2 IIK 3.2
Tema 3.3. I13 Nel4, I13 Nel5 | V2,V3, 31, T No5 V2,3, 31,
MaTteMaTu4ueckoe CP Ne6 OK 01, OK 02, OK 01, OK 02,

OKMJIaHUE€ U TUCTIEPCUS
CIIy4ailHOM BETMYUHBI

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

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

Pasznen 4. OcHoBHEBIE
YHCJICHHbIE METOIbI

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




K 1.2, 1IK 2.2,
IIK 2.3, TIK 3.1,
1K 3.2

Tema 4.1. Unucnennoe
WHTETPUPOBAHUE

I13 Nel6
CP Ne7

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

Tema 4.2. YUucnenHoe
Qg depeHpoBanme

I13 Nel7, TI3 Nel8

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

Tema 4.3. UnucnenHnoe 113 Nel9 V1, V3,31, 32,
pelieHne CP Neg OK 01, OK 02,
OOBIKHOBCHHBIX Ilpeocmasnenue K 1.2, TIK 2.2,
muddepeHIaTbHBIX coobuenus K 2.3, TIK 3.1,
ypaBHEHUI (Ooknaoa) I1K 3.2




3.2 Konupukarop oeHOYHBIX CPECTB

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
3amanus s caMocTosiTenbHoM pabotel | CP

DK3aMeH

3




4.3an1aHud 1J19 OLCHKH OCBOCHUSA JUCIHUTLIHHBI
TEKYIIIUU KOHTPOJIb

IpakTnueckue 3ansaTust Ne 1-19

Pazpen 1. Maremarnyeckuil aHanus

Tema 1.1. Iuddepenunanbroe n HHTErpaIbHOE UCUUCIICHUE

[TpakTtrueckoe 3ansatue Nel. Beraucienue nponu3BoHON CIIOKHBIX ()YHKITHA.

[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 IIENM IOCTOSHHOTO TOKa C
IIPUMEHEHHUEM ITPOU3BOIHOM.

[Ipaktnueckoe 3anstue NoS. Brrumcienwe momaneii 1 0ObEMOB NPHU MPOCKTUPOBAHUU OOBEKTOB
TpPaHCHOPTA C MPUMEHEHUEM ONPEIEICHHOIO MHTErpaa.

Tema 1.2. OOGbikHOBeHHbIE U PepeHIInaTIbHbIC YPaBHEHHUS

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

Tema 1.3. Psiasr

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

[TpakTueckoe 3anstue Ne§. Pacuer anekTpuueckux 1eneil HeCUHYCOUJAbHBIX EPUOINYECKUX TOKOB
¢ npuMeHeHueM psaaoB 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 TMCKPETHOW MaTeMaTUKHU

Tema 2.2. OcHOBBI TeOpuu 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 TEOpUH BEPOSITHOCTH ¥ MaTEMaTHYECKON CTAaTUCTUKH

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

[TpakTueckoe 3anarue Nel3. 1o 3amaHHOMY YCIIOBHIO TOCTPOEHHUE PAJIOB paclpeesieHus ClIydalHON
BEJIMYMHBI.

Tema 3.3. MaremaTndeckoe 0OKUJIAHUE U JUCIIEPCUS CITyHYaHOW BEJTUYHUHBI

[TpakTueckoe 3anstue Nel4. HaxoxaeHue MaTeMaTHUECKOTO OXWJIAHUS, IUCIHEPCHUM U CPEIHErO
KBa/IpaTUYHOTO OTKIIOHEHMSI TUCKPETHOM CIIy4allHOM BEJIMYMHBI 3aKOHOM PaCIpEIEIICHHMS.

[TpakTueckoe 3ansTue Nel5. PemeHwe 3agauy Ha HAaXOKAGHUE MATEMaTHYECKOTO OXHMIAHUS U
JHCTIEPCUU TIPU OlleHKE 3((HEKTUBHOCTHU 3aKa30B U OOCIYKUBaHUS MOTpeOUTENel yCIayr U NP OLIEHKE CHCTEM
HaJIS)KHOCTH, 0€30MaCHOCTH M Ka4eCTBa YCIyT Ha KeJIE3HOIOPOKHOM TPAHCIIOpTE.

Paznen 4. OCHOBHBIEC YHNCIACHHBIE METOIBI

Tema 4.1. UnciieHHOE UHTErPUPOBAHUE

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

Tema 4.2. Uucnennoe nuddepeHupoBanme

[TpakTuueckoe 3anstue Nel7. Pemenne 3a1ad Ha HaXOXKJIEHHE O TAOIUYHO 3aMaHHON (QYHKIUHU (TIpU
n=2), GyHkumn, 3aJaHHON aHATUTUYCCKH.




9TOH (QYHKIMU 11  OTpPEACTICHHS
JKCIUTyaTalldd  3JIEKTPOCHAOXKEeHHs  Ha

Nel8. MHccnemoBanme CBOWCTB
TEXHAYECKOTO  I[UKJIA

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 3aBUCHMOCTH OT IUIaHa W Hpoduisi MyTH C KCIOJIB30BaHHMEM  MeToja Oiijepa, pelleHue

OOBIKHOBEHHBIX AU (HEepeHIUANTBHBIX YPAaBHEHHA.

METOAUYECKHUE YKA3AHUS K BBITOJHEHUIO IPAKTUYECKOI'O 3AHSATUSA Ne 1
Buviuucnenue npou3zeo0noii cnoxicHvlx Qynkuuil
I[ens pabomwr: oTpadboTaTh HABBIKK IU(D(HEPESHIIMPOBAHUE STEMEHTAPHBIX M CIIOKHBIX ()YHKITUH.
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€ perieHue

Bapnant Ne 3ananue
P 1 2 3 4 5 6 7 8 9 10 11 12
1 1 6 11 16 21 26 31 36 41 46 51 56
2 2 7 12 17 22 27 32 37 42 47 52 57
3 3 8 13 18 23 28 33 38 43 48 53 58
4 4 9 14 19 24 29 34 39 44 49 54 59
5 5 10 15 20 25 30 35 40 45 50 55 60
1. 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)5" 8. y=(11-x)7 9. y=6°(5-x)
10. y=3"(2-x) 11. f(x)=3sin x+ 34—2 12. f(x)=5cosx— 35+7
4x Sx
5 . 2 3
13. =7 —-5 14. =—6sin x———+8 = -
f(x) cosx+ i f() sm x PG + 15. f(x) 3rgx + i 7
e’ VUx e’
16. y= 17. y=—" 18. y=
g x 4 e’ Y 4/x
e’ Ux
19. y == 20. =
Sx s
I1. HaiitTu mpon3BOIHBIE CITOKHBIX () YHKITHIN:
21. y= <6x +5x° — 1)9 22, y= (8 —4x +2x )7 23. y= (3x6 —S5x+ 2)8
24, y:(4x—8x6—9)5 25. y=(4—7x—5x7)6 26. y:1n4(2x—5)
27. y=In’(3-5x) 28. y=In"(7x-2) 29. y=In’(6-3x)
30. y=I*(7x+2) 31. y= 5tg(10x)+ 4arcctg(10x) 32. y= 3cos(7x)— Sarccos(9x)
33. y=-6 arcsin(4x)— 3sin (4x) 34. y=4sin (10x)+ 4arccos(2x) 35. y= -9 arccos(4 x)-|- 4[g(9 x)
36. y =-20¢"" arcsin(8x) 37. y =4e”arctg(6x) 38. y=-50arccof10x)arctg(2x)
39. y=>5¢"In(7x) 40. y=-28sin(5x)in(2x) a1, y—oc8(1%)
n(10x)
8. y= arcsin (2x) 43. y=7 In(3x) 4. y=6 ctg(4x)
1n(3x) arccos(9x) arccctg(3x)




arcctg (5x)

45. y=-10
Y cos(le)

46. y= 10cos(8 arccos(3 ]n(SX)))

47. y= 8arccos(3e4°°s(9"))

48. y =3cig(4arccrg3cos(8x)))

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

50. y=>5arcsin (41n(1 Otg(Sx)))

I1I. HaitTu 3HaueHue NpoOM3BOAHON B 3aIaHHOM TOUKE:

5/ AT )= x=5 ") — 9 3(4— 1)

51. f(x)z%,f’(—l)z? 52. /() 3/7(2_)6)4’“1) © 83 f(x)= (j+2) fE1)=2
7+x ’ _9 7 —X2

L i v AR B PR BELCE BUE

IV. Haiitu npon3BoiHbIE BTOPOTO M TPETHETrO MOPSJIKA 3aJaHHBIX (PYHKIUI:

56. y=5x"+3sin x—7e* +91

57. y=3x®*-3cosx+5¢" +11

58. y=7x"—6cosx—68+2¢"

59. y=06x"—3sinx+57 —4e"

60. y=3x" —2cosx—74-3¢"




METOJUYECKUE YKA3AHUS K BBIIIOJHEHUIO IPAKTUYECKOI'O 3AHSATHS Ne 2
Buviuucnenue npocmeituiux onpeoenennvix UHMeZpanos

Iens pabomer: 0TpabOTATH HABBIKU BHIYMCICHHS ONPEACICHHBIX HHTETPAJIOB.

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

JCKIUAMH.

Xoa padoTsl

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

Ne 3aganue
Bapuant 2 [ 3 [ 4576 | 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. _[(8)63 —6x+ 2)dx 2. J'(2 —9x* + 4x)dx 3. _[(7 +4x - Sx)dx
-1 _ _
1 1 2
4. I (5x4 +6x— 3)dx 5. J(9 +9x% — 2x)dx 6. JO,6x(1 —x’ )dx
-1 _ 0
2 2 2
7. JO,4x(1 —x? )dx 8. J. 0,6x(2 —x’ )dx 9. J. 0,5x<4 —x’ )dx
0 0 0
2 1 0,5
10. J 0,4x(3—x2 )dx 11. 3 > dx 12. I - dx
0 \/g 1+ x 0 1—x
1 3 3 3 1 6
13. | dx 14. I dx 15. | dx
1VlI—x’ . x*+1 BANl=X
2 B
IL. BpluncnauTe onpeneneHHble HHTErpallbl IPUMEHSSE METOJT ITOJCTAHOBKH:
16. J.cos(3x - Eja’x 17. J.sin(Zx - Zj dx 18. Jc [Z - 3x] dx
0 3 0 4 0 2
z p S
19. Ism(%—Zx]dx 20. Icos %—3xjdx 21. .[x 9—x’dx
0 0 0
1 2 2
22, [x-Ax" —ldx 23. [x-V4-xdx 24, [x-N1+2xdx
2 0 0
p * 3xdx ¢ Sxdx
25. [x-Alx’ +7dx 26. [ 27. [
0 1 2x" —1 1 3x”+1
+ 3xdx + 3xdx ¢ 5xdx
28. [ 29. [ 30. [
" 2x0 =2 " 4x” =3 1 2x°+3
I1I. BbIuuciuTh onpeeieHHbIe HHTErpaibl IPUMEHSSI METOJT HHTETPUPOBAHHUS TI0 YaCTSIM:
1 4 2 x
31. jx-e “dx 32. J.x-cosfdx 33. jx-ezdx
0 0 2 0
V4 1
34. [x-sin > dx 35. [x-27dx
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

~ ~ 2 ol =
I. Hanumire ypaBHEHHE KacaTeIbHOW K KpUBOK y =ax” +bx + ¢ B Touke ¢ abcmuccoir * =~ %o,

II. Hanuimmre ypaBHEHMS KacaTelbHBIX K mapabone y=ax’ +bx+c, eclU KacaTelbHbIE TepeceKaroTcs
OJ] TPSIMBIM YTJIOM M OJTHAa U3 HUX KacaeTcsl mapadolibl B TOUKe ¢ abcruccon * =%,

III. HanummTe ypaBHEHHS BCEX KacaTeIbHBIX K rpauKy (GyHKIMH y=ax’ +bx+c , mapauedbHbIX
psIMOM y=mx+n.

IV. Ilpun kakux 3HaYeHUSAX k MpsMas y=kx—10 HMeeT TOJbKO OJHY OOIIYyI TOUKY C TIpadukoM

2 ) o
byskun y =2x" +3x —27? J{ns HaliIeHHBIX 3HAYEHUH k OMpeNenuTe KOOPAMHATHI TOUYKH.

Bapuanrt

1 2 3 4 5
a 2 5 -1 -1 1
b -1 -2 3 3 2
c 3 -1 -2 -2 4
Xy 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:x\/; y=8x—x xy=1
y=—
4
x=4 x=2 x=4 oceto Ox x=2
oceto Ox oceto Oy ocero Ox - x=6
- - - - oceto Ox




METOJUYECKUE YKA3AHUS K BBIITOJHEHUIO IPAKTUYECKOI'O 3AHSATHS Ne 6
Pewenue oughgpepenyuanvhvix ypasnenuii nepeo2o nopAOKa ¢ pazoeaAouiUMUca nepemeHHbIMU
Ilens pabomur: HayuuThes pemiath quddepeHIanbable ypaBHEHUS IEPBOTO MOPSIKA C Pa3AeSIOUIMUCS
MEPEMEHHBIMH.
Obopyooeanue: VHCTPYKTUBHBIE KAapTOYKM, TaOlMIa OCHOBHBIX  (OpPMYJd  HUHTETPUPOBAHUS U
Qg depeHIpOBaHuUs, TETPAAb C JIEKIUIMHU.
Xox padoTsl

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

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 3a0anus
I. Boimumure u3 NpUBEeAICHHBIX HUXKE YpaBHEHUN AuddepeHnnanbHble:

1. yy'+2=0; 2y" =5xy=3; 3’ dx—6dy =2yxdx; v’ +Tv=3v"; xy° —y" =5x.

2. \Jxy—2x=1x*y"; 2ydx—5xydy=3xdy; X3’ —6y=2; v +Tv=3"; n’ —v" =5¢.

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

4. xydx—2xdy = x>ydy; 2y'x—5xy=3; X3’ =6y =2; V2 + V' =3; 0’ =" =51 —v.

5. y—xy' =2y =5x; 2" —4xy’ = x+y; 2yxdy+ y'dx = —-8xydy; n" +5v=v—2; 5° —6x° =3x.
II. Onpenenute NOPAAOK CIENYIOLIUX YPABHEHUIA:

6. Y =5xy° =y"; ycosx+yx=y"; y" —Txy=2xy"+5;

7.2y" =50"=); %+y”'x= '3 ¥+ 3y = 2xy—8;

8. Y x—12x7y" =y": yrgx+7x=9—y"; y +9xy=2y'—4xy;

9. 2y”f _Sw” — y! ; 2'xy
Cos y

+y’x=y"; yzx—\/gy'x=2—8x;

10. El—er Vix=y"; 2xy—x7y =2—xy; 5xy° = Ty"x=2y'.
y
[II. Pemuth cnenyromue nuddepeHanbHble ypaBHEHUS:
11. a) Xde=(2-y)dy; 6) y' =3y 8) 3a(y? =5)=(ax? =3)py".
12.2) (x* +6)dx=y’dy;6) y' = 55\/5; B) (3x* =2)(y> =) = x*5yy’.

13. a) x3dx=(2—l}ly ;0) Y :4‘{/5; B) x°yy' = (1—4y2X6x2 —5).
y

14.a) (7-x")dx=y’dy;6) y' =Ty ;8) (y* = T)(3x* +2) = x*3yy".
15.2) (8—y*)dy=x"dx;6) y'=6{/y;B) x*yy' = (3y2 —1X2—5x2).

IV. Haiitu yactHOe pemenue quddepeHnaabHoro ypaBHeHU:
16. xmnty-y'mzo mpu  y(1)=5,

17. xm+y-y'm=0 mpu  y(1)=8,

18. \J4+ y*dx— ydy = x"ydy mipu y(2)=7,

19. \/3+ y*dx— ydy = x> ydy npn y(2)=4,

20. x3+y* +y-yV2+x* =0npu y(1)=6



METOAUYECKHUE YKA3AHMUS K BBIIIOJIHEHUIO TIPAKTUYECKOI'O 3AHSTHSA Ne 7
Paznorcenue pynkyuu ¢ pao @ypve
Iens padomur: HayInTHCS pacKIabIBaTh GYHKUUIO B psig Dypbe.
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
Paznoxuts ¢pyHkumoo f (x)B psin Oypee B nHTEpBANE (— T 7r). BeinucaTh MOMTy4YeHHBIH PsIl U TPU MEPBBIX

yieHa pa3iiokeHus otnaenabHo. Iloctpouts rpaduk ngaHHONW (GYHKIUU f(x) u e mnpudIMKeHUs

s2<x>:§2ak<x>

Bapuant 3aJaHue
1 flx)=2x-1
2 flx)=2-3x
3 f(x)=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:
0 2 _ «© 3n 0 5" ®© 211 _ 0 4l’l
1.y -l 2. . |3 n 5
Z nmia3n -2 i’ 4'; 4 Z::‘ 5-n
II. ITonw3ysice npusHakoM JlanamOepa, uccienoBaTh Ha CXOJUMOCTD PSII:
0 1 o 3n o 3I’l 0 5” 2 n— 3
6. " 7 8. 10.
Zl 2’ oy’ ;4”’ gzn—l’ Z‘ 6"
® " ~3+n ® Q" = 4n ©
11. Y —, 12. , 13. , 14. — 15.
= 1+n ; 8"’ nz:;n—l ;3 ;211—1
= 2n+2 2 n-4" e 3n 0 4n © 5.5"
16. 17. 18. —_— 19. —_— 20.
~3n.2" ;311—1 ,,Z:;(Zn+1)~8" ;(2“1)-3" ;3,7_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 4,B,C,/[,E B COTHSIX KUJIOMETPOB 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.

4 B C | 4| E A B cC | A | E
4105 8 |10 | 25 A4 | 0 | 7 110]25]40
B |5 0 |30 ] 21116 B | 710 |[14]70]30
C | 81300 ]9 |18 C |10 14 ] 0 | 28 |50
A 11012119 | 0 |15 A 125170 |28 0 | 16
E |25]16 |18 |15 0 E |40 13050 16| 0
3. 4.

4| B|C | A|E 4| B |C|A|E
4107 6 [ 11 |15 410 |7 3 13217
B | 7|01 4]3 1 B | 7101 411 ]| 8
cl 61410219 Cc |3 4 101915
A 111 | 3 210 ] 8 A 13211119 | 0 |16
E |15 1 9 8 0 E | 1 8 | 5116 0
3.

A | B|C | A|E
410 |3 5 8 | 4
B |3 0| 716 |2
cC |5 710 [11] 2
A | 8 6 |11 ] 0 1
E | 4] 2|2 1 0

II. Haiiti kpaT4aliinii IyTh U €r0 JJIUHY U3 BEPLIUHBI Vo B BEPIUUHY U.



Bapuant

3ajaHus

Bapuant

3adaHus

10




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 naptum N geraned, cpeau HUX M craHgapTHeiX. Haymauy BwIOupaioT n aeraneil. Haiitu
BEPOSITHOCTH TOTO, YTO CPEIU OTOOPAHHBIX JeTaJel m CTaHIAPTHBHIX.

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 geraneil, cpeaum HuX M craHpaptHeix. Haynmauy BeiOMparoT n netaneil. Haiitu
BEPOSTHOCTH TOTO, YTO CPEIM OTOOPAHHBIX JIeTalle HE MEHEE m CTaHJAPTHBIX.
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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 ABMKEHMS Ha y4yacTKe MPOJIOKEHO N HHUTOK JJIs TPY30BBIX 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 nonaue u3 N BaroHoB TpH MoJyBaroHa c¢ yriem. KakoBa BepOSTHOCTb, TOTO, YTO JJOKOMOTHBY,
npuOBIBIIEMY 3a MOJIYBaroHaMHU, HE MPUJETCS 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 3HAYCHUS X, U X, . MI3BECTHBI

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

BEPOATHOCTH p, HIIM p, BO3MOXKHOTO 3HAYEHHs x, W x,, MaTeMaTndeckoe oxunanne M (x). Haiitu 3akon

pacnpeneneHus TOM Ciy4aHOW BETUYUHBI.

Ne 3apanus X, X, P 2 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 X X ) X3 Xy Xs Xe
3ajanms | p; D Dy Ds P4 Ds Ds
X; 2 3 4 1 7 8
6 ; 0,1 0,1 0,5 0,05 0,05 0,2
X; 1 0 2 4 -6 3
7 2 0,3 0,1 0,15 0,2 0,05 0,2
X; -1 2 0 6 4 3
8 p; 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 p; 0,3 0,1 0,15 0,2 0,05 0,2
3AJIAYA 3.

11-15. Jlanb! 1Be He3aBUCHMBbIE IUCKPETHBIE cily4aiiHble BenuuuHbel X u Y . HaliTu matematnueckoe
OKHJaHHe, TUCTIIEPCUIO U CpeHe KBaJApaTUYHOE OTKJIOHEHHE Ul ClydaiiHON BenuuuHbl Z =3X —2Y .

11.

12.

X

-6

8

9

10

P

0,1

0,1

0,6

0,2

Y

-8

2

P

0,4

0,6




13.

14.

15.

X 2 [ 0 3
p |02 |05 |01 |02
X 5 ) 3
p |01 [o5 o2 Jo2
X 6 |3 2 1
P |03 |03 |02 |02
X 4 |2 |4 3
P |01 |03 |02 |04




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 c¢ TouHocThio 70 0, 001. OnpeaenuTs NOrPeUIHOCTh BEIUUCICHUN 110 MpaBity PyHre.

8 12 7 10 9
1,j > +8dx 2,[ X +9 dx 3,] X+ 27 dx 4,j X +5dx 5,[ X +2dx
2 -3 0 |

-2




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTHYECKOI'O 3AHATUSA Ne 17
Pewenue 3a0au na Haxoixcoenue no madauyHo 3a0annou yukyuu (npu n =2 ), hynkyuu, 3a0anHHou
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

Z[I/I(b(l)epeHHI/IaHLHOFO YpaBHCHUA y’:f(x, y), YAOBJICTBOPAIOLICIO HaYaJIbHBIM YCJIIOBHUAM y(xo): Y, Ha

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

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

! Y =x+cos—= W18)=26 | [1.8:2.8]

V5

2 Y= x+cos% W1.6)=46 | [16:2.6]

7 y'= x+cos% ¥(0,6)=08 | [0.6;:1,6]

! Y =X+cos—m W05)=06 | [0.5:15]

V7

3 y'= x+cos> y(1’7):5’3 [1’7;2’7]
T

Koutponupyemsie komnerennuun: OK 01, OK 02, T1K 1.2, T1IK 2.2, T1K 2.3, TIK 3.1, [1K 3.2

Kputepun oneHKH NPpaKTHYECKUX 3aHATHIA:

Pesynbrarom paboThl MO KaKAOMY MPAKTHUYECKOMY 3aHSATHIO SIBIsieTCd OhopMIeHUE
oryera W ero 3amura. OLEHKY 3a MPaKTHYECKOE 3aHATHE TPETOaBaTeNb BBICTABISET IOCIE
3aIUTHI OTYETA.

[TpakTHyeckue 3aHATHS OLEHUBAIOTCS MO MATHOAIIILHON IIKaJe:

«5» 02JU10B BBICTABJISIETCA 00y4a0UIEeMYCsl, €CJIN:

— paboTa BBHINONHEHA TOJHOCTHIO W TPABWIBHO;, paboTa BBHIMOJIHEHA CaMOCTOSTENBHO;
paboTta ciaHa ¢ COONIOZCHHEM BCEX CPOKOB; COOJIOJEHBI BCE IMpaBHia O(QOpMIICHHUS OTYETa;
C/IeTIaHbI TTPABWIIBHBIC BBIBOIBI;

— BO BpeMs 3alluThl OOYYaIOIIMKCS MPaBUIBLHO TMOHMMAET CYIIHOCTh BOIMPOCA, NaeT
TOYHOE OTIPE/ICIICHNE W UCTOJKOBAHWUE OCHOBHBIX IOHSATHH, CTPOUT OTBET MO COOCTBEHHOMY
IIaHYy, COTIPOBOXKAAET OTBET MPUMEPAMH, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYAIlHH, MOXKET
YCTAaHOBHUTH CBSI3b MEXIy M3y4aeMbIM M paHee M3YYeHHBIM MaTepHaIOM U3 Kypca, a TakkKe C
MaTepuaIoM, yCBOSHHBIM MPH U3yYEHUH IPYTUX JUCIHUILTNH;

«4» 0ass1a BBICTABJISAETCH 00y4aIOIIEeMYCsl, €CJIU:

— paboTa BBITIOJHEHA MPABIIIBHO C YYETOM 2-3 HECYIIECTBEHHBIX OIMOOK MCIPABICHHBIX
CaMOCTOSITEIIBHO 10 TPeOOBaHUIO TPEIoIaBarTes; padoTa c1aHa B CpokK (MO0 C OTMO3aHHEM Ha
JIBa-TPH 3aHATHUSA), €CTh HEKOTOPBIC HEAOYETHI B ODOPMIIEHUHU OTUETA,



— BO BpCMA 3alllUThI OGy‘-IElIOH.[HfICH MNpaBUJIbHO INOHHMMACT CYIIHOCTH BOIIPOCA, AAaCT
TOYHOE OIpeesIeHUEe U UCTOJIKOBAHWE OCHOBHBIX MOHSITUH, HO OTBET JaH 0e3 HCIOJIb30BAHUSA
COOCTBEHHOT'O IIJJaHA, HOBBIX MPHUMEPOB, Oe3 MpHUMEHEHHs 3HaHWH B HOBOHM cUTyanuu, 0e3
UCIIOJIb30BAaHUsl CBSI3eH C paHee H3YUYCHHBIM MaTepHajJoM M MaTepuajoM, YCBOCHHBIM IPpHU
A3YYEHUU APYTUX TUCLIUILINH;

«3» 0ass1a BBICTABJISAETCSH 00y4aIOIIEeMYCsl, €CJIU:

- pa60Ta BBIIIOJIHCHA IIPaBUJIBHO HC MCHCC 4YCM Ha IIO0JIOBUHY MM OOIYIICHA
CyIleCTBEHHas oIMOKa, HO oOyyaroluiicss BiajeeT 00g3aTebHBIMU 3HAHUAMU U YMEHHUSIMH I10
poBepsieMOl TeMe; O0ydYaroIMKCsS MHOTOKPAaTHO oOpamaercs 3a MOMOIIBIO IMPEToaaBaTelis;
paboTa ciaHa ¢ ono3jgaHueM 0Oojee Tpex 3aHATUH; B O(OpPMIIEHHH OTYeTa €CTh OTKJIOHEHUS U
HCECOOTBCTCTBUA NMPCABABIACMbBIM Tpe6OBaHI/I$IM;

— BO BpeMsI 3aIIUThI O0y4YaIOUIUiiCs MPaBUILHO MOHUMAET CYIIIHOCTh BOIPOCA, HO B OTBETE
UMEIOTCS OT/ENIbHBIE IPOOEIbl B YCBOSHHH BOIIPOCOB Kypca;

«2» 0aJ1a BBICTABJIsACTCH 00y4aK0LIEeMYyCsl, €CJIN:

— BBIMIOJIHEHO MEHBIIEC TIOJOBUHBI NMPEIOKECHHBIX 3aJaHW, NOMYIICHBI JBe (1 Ooee)
CYILIECTBEHHbIE OIIMOKKM B Xoje palboThl, IOKa3aBIIKME, YTO OOYYAIOIIUIHCS HE BIAJEeT
00s3aTeNbHBIMY 3HAHUSAMHM M YMEHUSMHU 110 JAaHHON TEME B IOJIHOM O0beMeE, 00y4arouiics
BBITMIOJHSAET paboTy C MOMOIIBI0 MpernojaBaTelns; padoTa cliaHa ¢ HapyIIEHHEM BCEX CPOKOB;
MMEETCsl MHOTO HapYIICHUH MpaBu 0pOpMIICHHUS.

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

— IpH 3alIUTe OTYeTa OOYYAIOUIUIiCS HE MOXET OTBETUTh HU HAa OJUH U3 MOCTABICHHBIX
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(eCcCHOHANBHBIX 3aJa4 B 00sacTd (OPMUPOBAHUS TEXHOJOTUYECKOTO IMKIIA
JKCIUTyaTalldM MalMH M oOOpyJOBaHUS Ha TpaHcHopTe (yIpaBlieHUE
UHQpaACTPYKTypaMH Ha KEJIE€3HOJOPOKHOM TPAHCIIOPTE).

5. CTpyKTypa 1 B3aUMOJEHCTBUE PA3IM4HbIX BUAOB TPAHCIIOPTA.

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

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

Kpurepuu oueHkH coo0eHni (10KJIa10B):

1. YeTKoCTh ITOCTAaHOBKHU 1eyik (max 3 Oaswia):

1.1. HET 1IENNH;

1.2. neap HeyeTKas,

1.3. 11enb 4eTKO 0003HAYCHA.

2. KaduecTBo nokiana (max 5 6ajjioB):

2.1. TOKJIaqYNK 3aYNTHIBACT;

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

2.4. noxiyiag COnpoOBOKIAETCS UILUTFOCTPATUBHBIM MaTEPUATIOM;
2.5. NOKJaa MpOU3BOAUT BbIIAIOIIEECS BIEYATIICHHUE.

3. UeTkoCTh BBIBOAOB, 0000IIatOMuUX JokIa] (max 3 6aia):
3.1. BBIBOJBI UMEIOTCS, HO OHU HE JIOKa3aHbI;

3.2. BBIBOJBI HE UCTKHE;

3.3. BBIBO/IbI ITOJIHOCTBIO XapaKTEPU3YIOT padboTy.

4. KauecTBO OTBETOB Ha BOIPOCH! (max 3 Oaja):

4.1. NOKJIaTYUK HE MOXKET YETKO OTBETUTh Ha BOIIPOCHI;

4.2. HEe MOXKET OTBETUTH Ha OOJBIITUHCTBO BOTIPOCOB;

4.3. oTBeuaeT Ha OOJIBITMHCTBO BOIIPOCOB.

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

OLIEHKA:
«5»-17- 14 G6amos,

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



PYBEXKHBI KOHTPO.Ib

TECT Nel
no teme 1.1. /IndppepenunanbHoe U HHTErpaibHOE HCYMCICHUE
Hannast paboTta MOXET OBITh MCIIOJNIb30BaHA Ha ATare MOBTOPEHHUS M KOHTPOJIA
3HaHui. PazpaboTano 2 BapuaHTa 3a1aHuii. Bce BapuaHThl paOOTBI PABHOLIEHHBI.
Pabora paccuutana Ha 20 MUHYT.

Kontponupyemsie komnerenunu: OK 01, OK 02, 11K 3.1, 11K 3.2
Kpurepuu oneHku:

«5» - TIPaBUJILHO BBIMOJHEHO 9 — 10 3ananuid;

«4» - IPaBUJILHO BBIMOJIHEHO 7 — 8 3a/laHu;

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

«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 5 3aJIaHUM.
Bapuanr 1
Hnempyxyus no gvlnonnenuio 3a0anuti. 8vloepume 00HY OYK8Y, COOMEEMCmayuyI0

npasujlibHoOM)y eapuarnty omeema u anuwiunme ee 6 O1aHK 0mMeemos.
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?
sl A B C D

is
4
34

L EEERA X 4 5 2 1
Yy
5 -
4. Haiinute Touky Makcumyma pynkiuu 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~
/,
! \
I EEEIES 1 3 2 -2
7
3 2
7. Haiimute TOYKy MUHIMYMa QYHKIHN Yy = 2% - 3% —-2x+1 i.
A B C D
-2 -0,5 0,5 2

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

A | B | C | D | E




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)

AmammE A B ¢ D
SN TR /\\// b 3 4 > ?
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.

Kontpomupyemsie komnerenuuu OK 01, OK 02, IIK 1.2, IIK 2.2, TIK 2.3, IIK 3.1,
[IK 3.2

Kpurepuu oueHku:

«5» - TIPaBUJILHO BBIMOJHEHO 6 3a/IaHUi;

«4» - IPaBUJILHO BBITMIOJIHEHO S 3aJIlaHU;

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

«2» - NIpaBUJIBLHO BBITIOJIHEHO MEHEE 3 3aJJaHUIA.
Bapmuanr 1

Hucmpykyus no 6binonnenuro 3a0anuil: 8blbepume 00Hy OYK8Y, COOMEEMCcmayiouyio
NpABUIbHOMY 8apuaxmy omeema u 3anuuiume ee 6 OJIaHK 0Meemos.

o 1
1. Kakas u3 nepedrcieHHBIX HIbKE GopMyll siBisieTcss GopMyIioil n — ro wiena psiaa: —1 — P
1 1

4 8
A b B I
_ 1 (-D" (-D" G
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 + e
A b B I
1 1
Z — 1 2
9 2




3. Eciu mpu ucciieioBaHUM psiia HA CXOJUMOCTh 1O MpH3HaKy /lamamOepa yCTaHOBICHO, YTO
. a
lim =% = 2, To 3TO 03HAYAET, YTO:

n—-oo dn
A b B r
pAa CXOOUTCA paa pacxoauTcCs DAL MOJKCT, KaK CXORITRCA, TaK 1 BOIIPOC O CXOAUMOCTH OCTAETCS OTKPBITHIM
PacxXoIuThCs

4. Ilycte paH 4MCIIOBOM psin aq +a; + -+ a, + -+ ¢ NOJOXKUTEIbHBIMU wieHamMu. Eciu

a o . a
OTHOILIEHHE Z“ MMEET KOHEYHBIN Mpejes, To ecTh lim Z—“ =k, unpu k < 1 — psn cxomurcs,
n n-—-oo n
anpu k > 1—psj, TO 3TO €CTh NPU3HAK CXOJIUMOCTH:
A b B r
Hanambepa Komm CpaBHEHHUS HEO0XOTUMBIH

5. Yka3arp yeMy paBHa yacTHyHas cyMmma Sy pspal —2+4 -8+ ---:

A b B T
> s > 5
8 8

6. Kakoe u3 INCPCUNCIICHHBIX HUXKC YTBep)KI[eHI/Iﬁ ABJIACTCA BCPHBIM

N N 1
0000IICHHBIN TAPMOHUYCCKHM PSIT Yoy 1 — CXOJIUTCS IIPH. P <1

. . 1
000O0IIICHHBIN TAPMOHUICCKHN PSIT Y pye - bacxoqwres npu p > 1

N N 1
0000IICHHBIN TAPMOHUYCCKHM PSI Yoy 1 — CXOJIUTCS IIPH P >1

| | o1 | >

N N 1
000O0IIICHHBIN TAPMOHUICCKHUN PSIT Y pye — bacxozwTes mpu p < 1

Bapuanr 2
Hucmpykyus no évinonnenuro 3a0anuii: 8blbepume 00Hy OYK8Y, COOMEEmcmeayiouiyio
NPAasUIbHOMY apUAHMY OMEema u 3anuuiume ee 8 O1AHK OMeemos.
Bapuanm Ne2
1. Kakas u3 nepeuncieHHbIX HUke (GopMyd sBiseTcs GopMysol n — ro uieHa psaga: —1 — 2 —
4—8—...

A b B r

a, = (_1)n . 2n—1 a, = —n a, = —n a, = (_1) . 2n—1

2. Yka3aTb yeMy paBHa cymMa psja % + é + % + o 3% + -

A b B T
1 1
— — 1 2
9 2
3. Ecam nipu MccleoBaHuM psja Ha CXOAUMOCTB 110 Mpu3Haky JlamaMOepa yCTaHOBIEHO, YTO
9
. a
lim =% = 0, To 3TO O3HAuaeT, YTO:
n—oo Aan
A b B T
pﬂI[ MOJKECT, KaK CXOOUTHCS, TaK U o 0C 0 X0 oc ocTaeTCs O
pAaa CXOOAUTCA pAaa pacxoauTcs pacXoIHTECS BOIIP! XOAUMOCTH OCT 51 OTKPBITBIM
. n+1
5. Yka3zarh yeMy paBeH MSATHIN WIeH psja Y. (—1)™ —:
A b B I
5 5 6 6
6 6 5 5




4. IlycTth aH 4nucnoBoil psag a; + a, + «-+ + a, + -+ ¢ MOJOKUTENbHBIMU WwieHamMu. Eciau nmeer
MECTO KOHEYHBIH mIpenen, To ecTh lim a, # 0, To CXOAMMOCTb psAlla MOKHO OIpPENEIUTh IO

n—->oo

MPU3HAKY:

A

b

B

r

Janambepa

Komu

HEOOXOIUMBIN

CpaBHEHUS

6. Kakoe u3 nepeunciieHHbIX HUKE YTBEPKACHUM SBIISICTCS] BEPHBIM :

. - 1
0000IICHHBIN TAPMOHUYCCKHH P Dipye 1 — CXOJITCSA IpU p > 1

. . 1
000O0IIIEHHBIN TAPMOHUICCKHUN PSIT Y, pye — PaCXOIuTCs pu p > 1

. - 1
0000IICHHBIN TAPMOHUYCCKHH P Dipye 1 — CXOJIUTCSA IIpH p = 1

|| g1 >

N N 1
000O0IIICHHBIN TAPMOHUICCKHUN PSIT Y, pye — PACXOIUTCA IIpU P < 1

KJIIOY:

Bapuanr

5

1

==41 &

o1 w

b

=1

2

1
A
r

4
A
B

r

TECT Ne3
no teme 2.2. OcHoBbI TEeOpuM rpagos
Jlannasi pabota MOXXET OBITh MCIOJIb30BaHa Ha 3Tare MOBTOPEHUS M KOHTPOJIS
3HaHuil. Pazpaborano 2 BapuaHTa 3a1anuii. Bce BapuaHThl paboThl PaBHOIICHHBI.
Pabota paccuntana Ha 15 MUHYT.
Kontponupyemsie komnereniuu OK 01, OK 02, T1K 1.2, TIK 2.2, 11K 2.3, TIK 3.1,
[IK 3.2

Kpurepuu ouenkmu:

«5» - IpaBUJIBLHO BBIMOJHEHO 9 — 10 3ananuii;
«4» - IPaBUJILHO BBIMOJHEHO 7 — 8 3aJaHUI;
«3» - IPaBUJIBLHO BBIMOJHEHO 5 — 6 3aJaHUI;

«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 5 3a/IaHUM.
Bapmuanr 1
Hnempyxyus no gvinonnenuio 3a0anuii. gloepume 00H)y OYK8Y, COOMEEMCmMEYOUYI0
npasujlibHoMy eapuarnmy omeema u 3anuuiume ee 6 6JZCZHK omeemoes.
1. Ha pucynke m3obpaxkeH:

4 A A B C D
{7 | monHbIi rpad HETOMHRIH rpa¢ una HYJIEBOU
B rpad «IEPEBO»
B
2. IMonHelii rpad nmeer 7 BepIIMH, TO KOJHMYECTBO pebep OyAeT paBHO:
A B C D
14 7 21 42

3. Kakue u3 yka3zaHHBIX B rpade Ha pUCYHKE MapIIPYTOB SIBJISIFOTCS MyTeM?

5 | A | B | C | D




\ \ ABT | ABIBI | ABIOAB | ABBAJ |
4. Kakne n3 yKa3aHHBIX [TUKIIOB SIBJISIOTCS TPOCTHIMH?
5 A B C D
A
B
% ABTA ABBI'BA BBAI'B JIBATB]]
D
:
5. XpomaTtudeckoe unciio rpada Ha pUCyHKE PaBHO:
A B C D
2 6 4 3

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

HOJHOro?

B
AE z
B
D
-

A

B C

D

7. lnst Toro, 4To6sI rpad 001aga >inepoBsIM IIUKJIOM, HEOOXO0IUMO U I0CTaTOYHO, YTOOBI:

A

B

C

D

CTCIEHH BCEX BEPILHH
OBUIM HEYETHBIMU

CTCIICHHU POBHO JIBYX
BCpIIHH OBUTH YETHLIMU

CTEIEHH BCEX BEPIIMH
OBLJIX YETHBIMUA

CTETIEHH POBHO JBYX
BEPIIVH ObLTH

HEYCTHBIMH
8. KonmyecTBo peGep MHIMIEHTHBIX BEPUIMHE A ...
A B C D
2 1 3 4

B B Bepmmny D.

9. I/ICHOHBSyﬂ PUCYHOK HpCIILIIIy'IJ_ICﬁ 3ala4yi, YKAKUTC CKOJIbKO CYHIECTBYCT HyTeﬁ 13 BCPUINHEBL

B A B C D
A
B
4 5 2 3
D
-
10. Kak Ha3piBaercs rpada n300pakeHHBIN Ha pUCYHKE?
| A B | C D

| O




. HE rpa¢ tuma .
HOJIHBIN . OpPUEHTHUPOBAHHBIN
OpPUEHTHUPOBAHHBIN |  «IAEPEBO»
Bapuanr 2

Hnempyxyus no gvinonnenuto 3a0anuii. gloepume 00Hy OYK8Y, COOMEEmMCmayuyIo

npasujlibHoOMy eapuarnnmy omeema u sanuuiunie ee 6 bnanx omeemos

1. Ha pucynke m300pakeH:

A B C D
TTOJTHBIN HETOJIHBIN rpad tuma N
HYJIEBOM
rpad rpad «I1EPEBO»
2. IMonweiii rpad uMeeT 9 BepIIMH, TO KOJIUYECTBO pedep OyaeT paBHO:
A B C D
18 72 9 36
3. Kakue u3 yka3zaHHbIX B rpade Ha pUCYHKE MapIIPYTOB SIBISIFOTCS MyTeM?
B A B C D
A
B
% ABI'Bb ABI'B ABJIAT ABB
D
-
4. Kakue u3 yKa3aHHbBIX [TUKIIOB SIBJISIOTCS 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
@ N

6. Cxonbko pebGep HYKHO MPOBECTH, YTOOBI JOCTPOUTH Tpad, H300pakeHHBIN Ha PUCYHKE, J10

MOJIHOTO?
4 p A B C D

&F 3 10 6 12

b
B
7. Mynbturpadom Ha3bpIBaeTcs rpad), B KOTOPOM ...
A B C D
AMEIOTCS péOpa XOTs ObI MOJKHO 00OHTH BCe
JIBYX U3 TPEX HET KpaTHbIe pEOpa 1 HET ©CTh KpaTHBIC p&dpa u BEPILUHBI U TIPH STOM

Pa3HOBUIHOCTEH (3BEHBS,
JTyTH, TICTIIH)

ICTCIIb

HCT IICTCIIb

MIPOUTH OJHO pPeOpo
TOJIBKO OJTMH Pa3




8. KonmuecTBo peGep MHIMICHTHBIX BEPUIMHE A7 ...

A

B

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

A B Bepuiuny D.

5 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 KpaTHBIMHU 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 ¢J105KeHUS U YMHOKEHHUS BEPOSATHOCTEi
JlanHasi paboTa MOKET OBITH MCIOJIb30BaHa Ha 3Tare MOBTOPEHUS M KOHTPOJIS
3Hanuil. Pazpaborano 2 BapuanTa 3ananuii. Bce BapuaHThl paboThl PaBHOIICHHBHI.
PaGota paccuntana Ha 15 MUHYT.

KonTtpompyemsie komnetenunu OK 01, OK 02, IIK 1.2, T1K 2.2, TIK 2.3, 11K 3.1,
IIK 3.2

Kpurepuu onenkmu:

«5» - IpaBUJIBLHO BBINOJIHEHO 9 — 10 3ananuid;
«4» - IPaBUJILHO BBIMOJHEHO 7 — 8 3aJaHUI;
«3» - IPaBUJILHO BBIMOJHEHO 5 — 6 3ajaHUI;

«2» - IPaBUJIBLHO BBHITIOJIHEHO MEHEE 5 3aJIaHU.
Bapmuanr 1
Hucmpykyus no evinoninenuro 3a0anuii: ebloepume 00Hy OYK8y, COOMEEemcmeyiouyio
NpasuUIbHOMY 6aPUAHNY OMEema U 3anuwume ee 6 O1AHK OMeemoe.
1. bpocunu urpansHyr KocTh. KakoBa BEpOSITHOCTb, YTO BBINAJET YETHOE YUCIIO OYKOB!

A B C D
0,5 2 1 5
3 3 6




2. B smmke 20 craHaapTHBIX aetaneil U 7 OpakoBaHHbIX. Beitammnm tpu neranu. Coobitue A —
1-as merans OpakoBaHHas, Ay — 2-as neranb OpakoBaHHas, A3z — 3-bsl JeTanb OpaKOBaHHAs.
3anmcats coObiTHE: B — BCe neranu OpakoBaHHEBIE:

A B C D
i v _ B B=Ay Ay A3+ A Ay A3+ 4y - 4,
B=A, Ay Ay | B=AitlptAs | J 0, s
3. Ilycte B — anmekTpuueckas cxema paboraer, A; — paboraer i—bIii 0ok cxeMmbl (i = 1,2,3).
3anucath COOBITHE: ANEKTpUYECKasi cxeMa paboTaer, eciiu paboTaeT XOTs Obl OJ1H OJIOK:
A B C D
I CAaa | B A A A A A A
B = Al Az A3 — A]_ +A2 +A3 B = Al AZ A3 .A3
4. Monety nogopocunu 3 paza. KakoBa BepoITHOCTB TOTO, YTO “open’” BBIIAJET 3 pasa.
A B C D
3 1 7 1
8 2 8 8

5. B simuke 25 mapos, u3 Hux 10 6enbix, 7 romyObix, 3 KenThiX, 5 cuHux. HaillTu BeposSTHOCTh
TOT0, YTO HAyJlauy BBIHYTHIN 11ap Oelblil.

A B C D
7 3
— 0,4 0,2 —
25 _ 25
6. BoiOpath npaBuiibHbIN 0TBET: P(A+ A)="?
A B C D
0 1- P(A) I Py P& =
7. Haittu P(A - B), eciiu P(A) = % P(B) = EI/I cobwIThs A U B He3aBHCHMEIE
A B C D
0,06 1 0,1 i
] 6 15
8. Haiitu P(A), ecnu P(A) = 0,2:
A B C D
0,5 0,8 0,2 0,6
9. CobuiTust A 1 B necosmectnsie. Haiitu P(A + B), eciiu P(A) = P(B) = 0,3:
A B C D
0,9 0,8 0,7 0,6
10. Eciu coObITHEe A TIPOMCXOTUT TOTJa U TOJBKO TOT/Ia, KOTAa IMPOUCXOTUT coObITHe B, TO Mx
Ha3BIBAIOT
A B C D
PaBHOCHIILHBIMU COBMECTHBIMH OJTHOBPEMEHHBIMHU TOXIECTBEHHBIMH
Bapmuanr 2

Hnuempyxkyus no evinonnenuio 3a0anuii. gloepume 00Hy OYK8Y, COOMEEmcmayouyo
NpAGUILHOMY 8apUAHIY Omeema u 3anuwiume ee 6 0J1aHK OMeemos
1. Bpocunm urpansHyro KOcTh. KakoBa BEpOSATHOCTb, YTO BBITIAJET OOJIBIIE YETHIPEX OYKOB:

A B C D
0,5 2 1 5
3 3 6

2. B ammxke 20 craHaapTHBIX Aetanell U 7 OpakoBaHHbIX. Beitamumnm tpu neranu. Coobitue A1 —
1-ast merans OpakoBaHHas, Ay — 2-as nerans OpakoBaHHas, A3z — 3-bsl JeTanbh OpaKOBaHHAs.
3anucatb coObITHE: B — BCe netanu cTangapTHBIE:

A B C D

I B B=A, A, A +A;-Ay Az + 4, - A
B=4,-4A,-4; | B=A,+4, + A 17427 A3 T AL Ag Ay T AL Ay
1Az A3 1T AT A, A, - As




3. Ilycte B — anmekTpuueckas cxema paboraer, A; — paboraer i—biii 0ok cxembl (i = 1,2,3).
3anucaTh COOBITHE: JIEKTPUUECKas cXxema paboTaeT, eciau paboTaeT XOTs ObI Ba OJIOKa:

A B C D
_ .. | B — A A B=AyA; A+ A Ay A3+ Ay A,
B = Al Az A3 — A]_ + AZ + A3 B = Al AZ A3 . A3
4. Monety nogopocuiu 3 paza. KakoBa BepoITHOCTB TOT0, 4TO “open’ BbhIIazeT 1 pasa.
A B C D
3 1 7 1
8 2 8 8

5. B simuke 25 mapos, u3 Hux 10 Oenbix, 7 royObiX, 3 )KenThiX, 5 cuHuX. HailT BepoSATHOCTH
TOTO, YTO Hay/Aa4uy BBIHYTHIN I1ap rojyOoH.

A B C D
7
— 0,4 0,2 i
25 _ 25
6. BeiOpath npaBmibHbBIN OTBET: P(A - A)?
A B C D
0 1-P(A) I P B -
7. Haittu P(A - B), ecniu P(B) = % Pg(A) = % U coObITUsI A ¥ B 3aBHCHMEIE
A B C D
1 2
0,06 — 0,1 —
_ 6 15
8. Haiitu P(A), ecniu P(A) = 0,8:
A B C D
0,5 0,8 0,2 0,6
9. CobuiTust A u B necosmectnrie. Haiitu P(A + B), eciiu P(A) = 0,25, P(B) = 0,45:
A B C D
0,9 0,8 0,7 0,6

10. Ecnu nosiBneHue OJJHOT'O U3 COOBITHI HE UCKIIIOYACT MOSBJICHUE APyroro B OAHOM H TOM K€
HUCIIBITAHWH, TO TAKHEC COOBITHS HA3BIBAIOTCS

A B C D
COBMCCTHBIMH HCECOBMCCTHBIMHU 3aBUCHUMBIMUA HE3aBUCHUMBIMHU
KJIHOUY:
Bapuanrt 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 Neo5

no temam 3.2. CiyyaiiHasi BeTMYUHA, ee pyHKIus pacnpenenenus u 3.3.
MareMaTH4ecKoe 0:KUIAaHHUE U JUCIEePCUs CIYYAHUHON BeJUYMHBI

Meroanuyeckue yKa3aHusi K TeCTy

Jannast pabota MOXeT OBITh MCIIOJNIb30BaHA Ha ATale MOBTOPEHHUS M KOHTPOJIS
3HaHuil. Pazpaborano 2 BapuaHTa 3ajaHuil. Bce BapuaHThl paboThl paBHOLICHHBI.
Pabota paccuntana Ha 15 MUHYT.

KonTtpommpyemsie komnerenunu OK 01, OK 02, I1IK 1.2, T1K 2.2, TIK 2.3, T1K 3.1,
IIK 3.2




Kpurepuu ouenku:
«5» - IpaBUILHO BEITIOJIHEHO 9 — 10 3amanuii;
«4y» - IpaBUIBLHO BBIMIOJIHEHO 7 — 8 3aaHul;
«3» - MpaBUILHO BBIMIOJIHEHO 5 — 6 3aaHui;
«2» - IPAaBUJIBLHO BBIIIOJIHEHO MEHEE 5 3aJaHUM.
BapuanTt 1
Hnempyxyus no gvlnonnenuio 3a0anuil. 8vloepume 00Hy OYK8Y, COOMEEMCmayuyI0
npasujibHoMy eapuarnty omeema u sanuwiume ee 6 6JZGHK omeemaose.
1. I[HCKpGTHOfI HA3bIBACTCA TaKasd CquaﬁHaﬂ BCJIMYMHA, KOTOpas NPUHHUMACT:

A B C D
KOHEYHOE WU TOJIBKO
OeCKOHEUHOe TOJILKO OJTHO
0OECKOHEYHOE CUETHOE . OTpPHIIATEIILHBIC
. | MHOXECTBO 3HAYCHUI 3HAYCHHE
MHOXCECTBO 3HAYCHUUN 3HAYCHUSA
2. Tabnuunas hopma 3a/1aHuUs 3aKOHA paCIPEACICHHS CITyYaliHOW BEJIMYMHBI HA3bIBACTCS:
A B C D
CyMMOU UHTETPajIoM psiiom oJieM
pacrpeieneHusl pacrpeeneHusl pacrpeeneHusl pacrpe/ieneHusl

3. CymectByloT 1Be (OpMBI 3aJaHUS 3aKOHA paclpeieNeHus IUCKPETHON CIy4aiHON
BEJINYHHBI:

A B C D
TabIuYHas U UHTErpajbHas U UHTErpajibHas U rpaduyeckas u
rpaduyeckas TaOJINYHAS g depeHaapHast WHTErpAJIbHAS

4. Kakas w3 Tabnuil HE MOXET pacCMaTpUBAThCS KakK 3aKOH pachlpeiesieHus ciaydailHou
BENTUYUHBI X?

A B C D
x; |-10 9 2 x; | 1 3 5 x| -1 ] 2 5 x | 7 3 5
p; 102]04)04 p; 102]041]0,5 p; 10310105 p; 102]103]0,5
5. 3aKoH pacnpeeneHus: BEpoSITHOCTEH TUCKPETHOM CIIy4allHOM BEIMYHUHBI X UMEET BUJT

X; 2 4 8

p; 101 p, |06

Torna p, BEpOSITHOCTb PaBHaA. ...
A B C D
0 0,5 0,3 0,7

6. MoJsia 1 MeinaHa IMCKPeTHOW CITy4aiiHOM BEIMYUHBIL, 3aJaHHOU PSIIOM pacipeieeHus

x, |05] 267138

p, |02]0,1[02]04]0.1

A B C D

Tub Tusg 6u’ 0,5u8

7. 3a/ial 3aKOH pacupeieeH s UCKPETHON caydaiinoi Benmunnbl. Haiitu M (x)

x 0 1 2 3

P(x)| 0,1 ] 02 ] 0403

A B C D
3,8 4,2 0,7 1,9
8.3a/1aH 3aKOH pacnpeie]IeHusl JUCKPETHOM cllydaiiHol BenuuuHbl. Haiitu p; + py + p3 + py.
X; X1 | Xp | X3 | X4
bi P1 | P2 P3 P4
A B C D
p1t P, +ps3 1 p1t P, P3 + Pg

9. Nucnepcus ciyvaitHoi BenmmunHbl (¢ X+Y), rae ¢ = const,X,Y He3aBUCHMBIC ClTydaiiHbIE
BCJIMYHHBI, paBHO:




A B C D

cD(X)+D(Y) cD(X)-D(Y) D(X)+D(Y) c?D(X)+D(Y)
10 MaTtemaTrnyeckoe 0kH1IaHue MOCTOSTHHOM BesinurHbl C paBHO:
A B C D
1 C 0 HE OIPEEICHO
Bapuanr 2

Hnempyxkyus no evinonnenuio 3a0anuii. gloepume 00Hy OYK8Y, COOMEEemcmayuyo
NPAGUILHOMY 8apUAHmMy omeema u 3anuwiume ee 6 0J1aHK 0Meemos
1. Cny4aiiHasi BeJIMUMHA HA3bIBACTCS HEMPEPHIBHOM €CIIU:

A B C D
B pe3yJIbTaTe UCTIBITAHHS MHO>KECTBO 3HAYCHUI
TOJIBKO MOYKET MPHUHATH TO WM MHOE | KOTOPOH 3aroyiHsAeT
TOJBKO OJTHO .
OTpHULATEIbHBIC SHAYCHIE BO3MOXKHOE 3HAYCHHE, CILIOIIb HEKOTOPBIN
3HAYCHUS HEHM3BECTHOE 3apaHee, HO YHCIIOBOM
00s13aTEIBHO OJTHO IPOMEXKYTOK
2. I'paduueckas popma 3a1anns 3aKOHA paclpeieIeHus CIIyJaifHON BETMYMHBI - 9TO:
A B C D
napabosa TIOJIUTOH npsiMast JINHUS OKPY>KHOCTh
3. Ciiy4aifHble BEJIMYUHBI JICTISTCS Ha!
A B C D
NepEMEHHBIEC U JIMICKPETHBIE U panroHaIbHBIE U
YETHBIC U HEYCTHBIC
HOCTOSTHHBIE HETIPEePHIBHBIC HepanroHaIbHbIC

4. Kakass u3 TaOiull HE MOXET paccMaTpUBaThCs KaK 3aKOH paclpeiesieHus CciaydaiHon
BEJIMYUHBI X?

A B C D
X; -10 9 2 X 1 3 5 X -1 2 5 X 7 3 5
p; 102]04]0,5 p; 10210404 p; 102]103]0,5 p; 102]0,1]0,5
5. 3aKoH pacnpeeneHus: BEpOSITHOCTEH TUCKPETHON CITydaiiHOM BETMYUHBI X UMEET BU/T

pi | p1 102101

Torzaa p, BEpOSITHOCTb paBHa. ...
A B C D
0 0,5 0,3 0,7

6. MoJsia 1 MeimaHa IMCKPeTHON CITy4aiiHOM BEIMYUHBIL, 3aJaHHOU PSIIOM pacipeieeHus

x, | 2042475

p; | 04]02]01]02]0,1

A B C D

2u?2 S5u-2 2u-2 2us

7. 3a7aH 3aKOH pacrpeeieH s JUCKPETHO! ciry4daiiHoit Benuuunel. 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 pacupeeeHus JUCKPETHOM ciiydaiiHoi Beauunnbl. Haiitn p(x; < x < x3).

Xi X1 X2 X3 X4

Di P1 P2 %] P4

A b B r

p1+p2+p3 1 p1t+p> P3 t P4




9. MaremaTuyeckoe OXujaHue ciydaitHo BenuuuHbl (¢ X+Y), rae ¢ = const X , Y
HE3aBHCHMBbIE CIy4daiiHble BEJIMUHHBI, 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
KJITOY:
Bapuanr | 1 2 3 4 5 6 7 8 9 10
1 A C A A,D C A D B D B
2 D B C B, C D A D A B C




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

HaumenoBanue pasnenon Bcero KomuuectBo dopm T3 KonTponupyemsbie
T3 OtkpeiTOro | 3akpbITOro Ha Ynopspouenue KOMIIETCHIIUU
THIIA THIA COOTBETCTBHE
1.1. HuddepennuanpHoe 51 V1, V3,31, 32,
HWHTETPaJIbHOE UCUUCIICHUE 10 10 - - - OK 01,0K 02, IIK 3.1,
IIK 3.2
1.3. Panpr 6 6 V1, V3,31,
OK 01,0K 02, TIK 1.2,
B B B K 2.2, 1K 2.3,
IIK 3.1, TIK 3.2
2.2. OcHOBHI TeOpuH rpados 10 10 V3,31, 0K 01, OK 02,
- - - IIK 1.2, TIK 2.2, TIK 2.3,
IIK 3.1, IIK 3.2
3.1. BeposatHoctb. TeopeMbl CiOKEHUS V2,¥3,31,
Y YMHOXEHHS BEPOSITHOCTEN 10 10 ) ) ) OK 01,0K 02,1IK 1.2,
I[IK 2.2, 11K 2.3,
IIK 3.1, TIK 3.2
3.2. CnydaiiHas BeIMUMHA, €€ (DYHKIHS ¥2,V3,3l,
pacrnpenenenus u 3.3. MaTemaTudeckoe 10 10 ) ) ) OK 01,0K 02,1IK 1.2,
OXKHMJAaHUE U JHUCHEPCUs CIlydalHOH IIK 2.2, TIK 2.3,
BEJIMYMHBI IIK 3.1, I[IK 3.2




INPOBEPOYHBIE PABOTbI
no teme 1.1. JludppepennuanibHoe 1 HHTErPaJIbHOE UCUNCIECHUE

Meroanyeckue ykazanusi K IpOBEePOYHbIM padoTam

Jlanubie paOOThl MOTYT OBITh MCIIOJIb30BAaHbI Ha ATArle MOBTOPEHUS U KOHTPOJS 3HAHMM.
Pa3paboTano 4 paboTsl. Bce BapuaHThI B KaXK10i1 pab0Te paBHOIICHHBI.

Kaxxmas pabora paccuntana Ha 20 MUHYT.

Kontponupyemsie komnerennuu OK 01, OK 02, I1K 1.2, TIK 2.2, TIK 2.3, TTIK 3.1, IT1K 3.2

Kpurepuu onenkmu:

«5» 02JU10B BBICTABJISIETCH 00y4AKOILEMYCH, €CJIU:
- paboTa BBINIOJIHEHA MTOJTHOCTHIO;
- BCE 3a/IaHMsI BBIIIOJIHEHBI PABUIIBHO, BO3MOXHA OJHA HETOYHOCTh WJIM OIKCKa, HE
SIBJIIOIIASICS CIIEICTBUEM HE3HAHUS UM HEMOHUMAaHUS yueOHOro MaTepuana;

«4» 0ani1a BBICTABJISIETCS 00y4aKOIIEMYCS, eCJIN:
- paboTa BBITIOJIHEHA TIOJIHOCTHIO Wi He MeHee ueM Ha 80 % ot o0bema 3a1aHus, HO B
HEll UMEIOTCSI HEJJOUEThl U HECYIIIECTBEHHbIE OLINOKH;
- paboTa BBITIOJIHEHA MMOJHOCTHIO, HO UCIIOJIb30BaHbl HAMMEHEE ONTUMAJIbHBIC MTOAXOIbI
K PEILLIECHUIO TOCTAaBJICHHOM 3a/1a4H;

«3» 0aJu1a BBICTABJIACTCH 00y4arOIeMyCsl, eCJIu:
- pa0boTa BhITIOJIHEHA 00JIee YeM HAMOJOBUHY, JOMYIIEHO 00Jiee TpeX OmuooK;

«2» 0aJ11a BBICTABJISAECTCH 00y4YarOUIEeMYCsl, €CJIM:
- paboTa BBINOJHEHA MEHBIIE YEM HAIOJOBHHY WM COJEPXKHUT HECKOJbKO
CYILIECTBEHHBIX OLIMOOK; paboTa HE BBHINOJHEHA.

IIpoBepounasi padbora Nel
BAPUAHT 1.
1. IlepednciuTs OCHOBHbIE EPUObI PA3BUTHS MAaTEMATHKU
2. YeM xapakTepusyeTcs epBbIi Mepruol Pa3BUTHI MaTEMATHKH.
3. Haiite omnpeneneHne NepeMeHHON BEINIHHBI.
4. IlpuBenure npuMep OECKOHEYHO MaJIOH MEPEeMEHHON BETMYUHBI.
5. Uem oTnHuaeTcs MOCTOSIHHAS BETMYMHA OT a0COMIOTHON MOCTOSITHHOM BETMYHHBI?
6. Haiinure obsacTh onpeeneHns 1 0071acTh 3HAYCHUST QYHKIIH:

a) 0) B) r)

. | = -~
. o | \/9 S ‘\/

7. Kakoe cooTBeTcTBUE sIBIsIETCS HyHKIMEH?

a) 0) B) r)
1 — da 1 T: R “epubiit ﬁ/‘l nu “epHbIit >( nu
2 — pe Pe KpacHbIil BT KpacHBIii =l gy
3 s Azt 2 » A ~ -
3 @ CHHHH cp CHHHA Cp
— 3
4 — ] .
d) WenThIil uT WenTbin HT
5 . |com 4 — s | com
5 5 e aeneHblil nr 3eneHelil nt
- i3 —
6 i o Beneii Gl
7 on 3 £l Gensiil ) i) . |
(I)"OﬂeTOBbIII | BC (I)II oneTeBbIN BC




BAPHUAHT 2.

1. Ilepeuncnutb OCHOBHBIC IEPUOBI PA3BUTHS MAaTEMAaTUKU
2. Uem xapakTepu3yeTcs TpEeTHI TIEPHO] pa3BUTHS MaTEMaTHKH.
3. JlafiTe onpeeiieHne MOCTOSHHOMN BETHMYHUHEIL.

4. ITpueaure npuMep OECKOHEYHO OOJIBIION MEPEMEHHOW BEITMYUHBI.

5. YUeMm oTinnuaeTcst aOCONIOTHAS ITOCTOSIHHAS BEJIMYMHA OT [OCTOSIHHON BETNYNHEI?
6. Haifnure o6nacTh onpeneneHus 1 00J1acTh 3HAYCHUS HYHKITHH:

6)

-14

12

7. Kakoe cooTBeTCcTBHE ABISICTCS (DYHKITHECH?

a)

6)

B)

IH

— ao

BT

— e

P

YepHbIR
o L

— pe

CHHRI

hl wn| asf o —

KpacHbIA

Benblit

KpacHblil

1. HepeqnanTb OCHOBHBIC IEPUOALI pa3BUTHUA MATCMATUKH
2. Uem xapakTepHu3yeTcsl BTOPOU Mepruo pa3BUTHSI MATEMATHUKHU.

3. laiiTe onpeneneHre 6eCKOHEYHO OOJBIION TIEpEMEHON BETUINHBI.

4. IlpuBenure npuMep NEpeMEeHHON BETMYUHBI.
5. Uem oTimuaeTcsi abCOMOTHAsI TOCTOSIHHAS BEJIMYMHA OT MIEPEMEHHOMN BETMYNHBI?
6. Haiinure obnacte onpeneneHus 1 001acTh 3HAYCHUS] PYHKIHH:

ar | —» | da — | @a

p—. o v WeNThIi uT 3eneHblii nr
— ? o

b 18 8 3eneHblil nr
[3 N cu YepHbII BC

BC — i Genblit A0

(huoneToBLIA lec

BAPUAHT 3.

6)

-1

7. Kakoe cooTBeTcTBHE sABISICTCS (DYHKITHEH?

puoneToBLIA

a) 0) B) r)
1 : Pale) Ye PHBI ﬁ\’/w nH 1 da e pHbIi % nH
Fe KpacHbIi, BT 2 pe KpacHbIi =l gy

2 — A

CHHMI cp 3 M cHHuil cp
3] — | da q da )
7 WeNTbIA uT WenThIi NT

— fole)iid 5 > cotb

3eneHblil nr 3eneHbIi nr
5 — 7 & — ag

6 i 0 Densbii 50
[ il Denbii 7C0 7 cu

uoneToBbIi

BAPHUAHT 4.

1. Hepe‘{I/ICHI/ITB OCHOBHBIC ICPUOABI Pa3BUTUA MATCMATUKH

2. Yem XapaKTCpU3yCTCs ‘leTBepTLIfI Nnepruo pa3BUTUA MATCMATHUKU.

3. JlaliTe onpe/ienieHre OECKOHEYHO MaJIOH MEPEMEHON BEITMYMHBL.
4. IlpuBeure npuMep aOCONOTHOM MOCTOSTHHOW BEJTMYHHBI.

5. Uem otimyaetcsi 0eCKOHEUHO O0JIbIIas IepeMeHHast BEJINYMHA OT IEPEMEHHOM BEJIMYUHBI?
6. Haiinure o0macth ornpesienieHns 1 0071acTh 3HAYCHUST QYHKITIH:




7. Kakoe cooTBeTcTBHE sIBIsIeTCS (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

IIpoBepounasi pabora Ne2

BAPUAHT 1.
Haiitu npon3BoiHbIe QyHKIMIA
1.y =5x*+3sinx —2*+9
2.y =Vx®—11x -7
3. y=e*-cosx
— X
4.y = o \
5.y=-2lnx+ 3
BAPUAHT 2.
Haiiti nmpousBogHbIe GyHKIIHMN
1.y = 3% —15x* + 8sinx + 63
2.y =6— Vx3 —3x
3. y=e*-tgx
4y = X*3
Y= cosx
5.y=-— =zt 3Inx
BAPUAHT 3.
Haiiti npousBogHbIe GyHKIIMN
l.y=7x8 +5cosx—8%—71
2.y =3—12x+ Vx’
3. y =sinx-e*
__5=x
- ctgx
7
5.y= = —5Inx
BAPUAHT 4.
Haiitu npousBoanbie GyHKIUI
l.y =5x*+3sinx —2*+9
2.y = Vx8 —11x -7
3. y=e*-cosx
_ tex
4y = x—2 o
5.y=-2lnx+ =
IIpoBepounasi padora Ne3
BAPUAHT 1.

Beruncnuts HCOIPEACIICHHBIC MHTCTPAJIbI:

1 [(8x = 6x+2)ax, 2. [ (Ssinx+ 27



3. [ s, 4. 6’”—64’66_3&
X

3
5 | o
BAPUAHT 2.
BI:I‘{I/ICJ'H/ITI) HeonpeneneHHHe I/IHTeraJ'Ibli
1. _[(2—9)62 +4x)dx, 2. j(4cosx—4x—3)dx
Tx* —4x* 4
3. [ 2% +5 4 dx
I X (x + x)dx, I s
5 | o
BAPUAHT 3.
BI:I‘H/ICHI/ITI) HeonpeaeneHHHe I/IHTeraJII)I:
L[+ ax 8ok, 2. [(dx+3sinx—3)dx
2x° —8x" -5
3. | @4x® +2x° Pxdx , 4. | ——FT—dx
Jlo s 2 e, 4. (258
3
5. dx
J7==
BAPUAHT 4.

Brrancauts HEOIPEACIICHHLIC MHTCTPAJIbI:

1. I(5x4+6x—3 x, 2. I(Scosx—2+6x)dx

3 7
3. [-5x%(x— 2, 4. jw(jx
X

3
5. [—dx
x“+1
IIpoBepounasi padora Ne4

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

1 2 I
_[(8x3 —6x+2)dx, '([O,6x(1—x2)dx, ;';14—3)62 dx

3

II. BelunucnuTh OnpeaesieHHble HHTETPAIIbI IPUMEHSIS. METOA ITOJACTAHOBKU:

7

icos@x—%)dx, ix-\/9—x2dx, j
0 1

0

3xdx
2x2 -1

BAPUAHT 2.
1. BeraucinuTh onpe/elieHHbIe HHTEerpajibl npuMensis ¢popmyay Herorona-JlelOHuIa:

1 , 2 , 0,5 o)
[2-9x +4x)dx,£o,4x(1—x ) Ji

-1 0

II. Berauciaute OIMpPEACICHHBIC UHTCTPAJIbl IPUMCHASA METOA IMMOJACTAHOBKHU:



J.sm[2x——jdx I -Ax” —1dx, j;cxczj—cl

BAPHUAHT 3.
I. Beruucnuts OHpeI[eJ'ICHHBIC I/IHTeraJ'ILI anMeH;IsI tdopmyny Hetotona-JleitOnuna:

j(7+4x3—8x j06x2 X )dx,

J I N

II. Beruncaurs OIMpPEACJICHHBIC MHTCTPAJIbl IPUMEHASA METOA IMMOJACTAHOBKHU:

s

j[cos(——3x) j Na-xdx, j Sxdx

0
BAPHUAHT 4.
1. Boruncnutb onpez[eneHHLIe WHTETpaibl puMenss hopmyy Hetorona-JleitOnuma:

j(5x +6x—3)x, j05x4 X ) Jf S i
0

e x*+1

II. BeIYyuciIuTh OnpeneaeHHbIe HHTErPasibl IPUMEHSS METO ITOJACTAHOBKU:

3 2 3

( dx
jsm[Z_zxjdx,jx. 1+2x°dx, | o
0 4 0 14X -3

IHPOBEPOYHBIE PABOTbI
no teme 1.2. O0bikHOBeHHbIE TH(depeHIHAIbHbIC YPABHECHUS

MeTtoauyeckue ykazaHusi K IPOBEPOYHbIM padoTam

Jlannabie pabOTHI MOTYT OBITh MCIIOJIB30BaHBI HA ATarie MOBTOPEHHUS W KOHTPOJS 3HAHWM.
Pa3pabotano 2 paGotsl M3 4 BapuaHTOB 3aiaHuil. Bce BapuaHThl B Kaxaou padore
PaBHOIICHHBI.

Pabota Nel paccunrtana Ha 20 MunyT, pabota No2 paccuurtana Ha 45 MUHYT.

Kontponupyemsie komnerenunu OK 01, OK 02, T1K 1.2, TTK 2.2, TIK 2.3, [TK 3.1, [TK 3.2

Kpurepuu oueHku:

«5» 0aJ1J1I0B BBICTABJISAETCHA 00YUAKOIEMYCSl, €CJIU:
- paboTa BBITIOJTHEHA TTOJTHOCTHIO;
- BCE 3aJlaHMs BBIMIOJHEHBI MPABWJIBHO, BO3MOXKHA OJlHa HETOYHOCTh WJIM OIUCKA, HE
SIBJISIIOIIASICS CIICAICTBUEM HE3HAHUS WJIM HEMMOHUMAaHUS y4eOHOro MaTepuaa;

«4» 0aJ/11a BBICTABJISIETCH 00y4YaOUIEeMYCsl, €CJIM:
- paboTa BBHITIOTHEHA MOJHOCTHIO UM HE MeHee yeM Ha 80 % oT oObheMa 3ajaHus, HO B
Hel UMEIOTCSI HEI0UEThI U HECYIIECTBEHHBIC OIITMOKH;
- paboTa BBIMIOJIHEHA MTOJTHOCTHIO, HO MCIOJIb30BaHbl HAUMEHEE ONTUMAJIbHbIE MOIX0 bl
K PEILLICHUIO TOCTaBJICHHOM 3a/1a4H;

«3» 0aJui1a BBICTABJIACTCH 00y4arOIeMycCsl, €CJIu:
- paboTa BBHITIOJTHEHA 00JIee YeM HAIOJIOBUHY, TOMYIIEHO 00Jee TPEX OMNOOK;

«2» 0aJu1a BBICTABJIACTCH 00y4arOIeMycCsl, eCJIu:
- paboTa BBINOJHEHA MEHBIIE YEM HANOJIOBUHY WIH COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OMIMOOK; paboTa HE BHITIOJHEHA.



IIpoBepounasi pabora NeS
BAPUAHT 1.
1. TIpoBepbTe, sBIAETCA JIM 3a1aHHas (GyHKIMS X = —e >’ pelieHneM ypaBHEHHA X = 5x.
2. laHo ypaBHeHHe Yy = 2x. a) PemmTe ero, 6) HaifuTe pelicHIe, yIOBIETBOPSIONIEE HAYAIEHOMY YCIOBHIO
y(0) = 1, B) npoBeaute yepe3 Touky (0; 1) MHTETrpaIbHyIO KPHBYIO TAHHOTO YPABHCHHS.
3. Haiinure obmiee pemenne audQepeHnanrsHOoro ypaBHeHus Z = Sin 3x.
BAPUAHT 2.

’ z
1. HpOBepBTC, SBIISICTCA JIW 3aJaHHasA (1)yHKHI/I$I zZ = \/} PCIICHUCM YPABHCHUA Z = a

2. laHo ypaBHeHME X = cost. a) Pemmre ero, 0) HaliiuTe peliecHNE, yIOBICTBOPSIONIEE HAYAILHOMY YCIOBUIO

x(0) = —1, B) npoBeauTe uepe3 Touky (0; —1) uHTErpaTbHYIO KpI/IByIO JTAHHOTO yPaBHEHUSI.
3. Haiiute obmee pemenne guddepeHIMANLHON0 ypaBHEHHS Y = 2
BAPUAHT 3.
1. ITpoBepbTe, sABIAETCS 1M 3a1aHHas QyHKIHUsS y= e~ + 1 pemenuem ypaBHenus y = —y + 1.
2. lano ypaBHenue z = —4t. a) Pemmre ero, 6) HaiiuTe pemieHue, yI0BIETBOPSIONIEE HAYANEHOMY YCIOBHIO
z(1) = —2, B) mposeaute yepe3 Touky (1; —2) uHTErpaIbHyIO KPUBYIO IAHHOTO yPABHCH.
3. Haiimure obmee pemenne qudhepeHInanbHoro ypaBHeHHs Y = €OS 5X.
BAPUAHT 4.
1. IlpoBepsTe, sBNISETCS U 3a1aHHAS QYHKIUSI Y= — t% pellleHreM ypaBHeHHsS Yy = ty>2.
2. Jlano ypaBHeHue y = — sin t. a) Pemmre ero, 6) HaiiuTe pelieHne, yIOBIECTBOPSIOIIEE HAUAIEHOMY YCIOBHIO

y(g) = 1, B) mpoBeaUTE Yepe3 TOUKY (g, 1) HMHTErPAJIbHYI0 KPUBYIO JAHHOI'O YPABHEHUS.

3. Haitaure obmiee pemenne quddepeHIManbHOro ypaBHeHus z2 = e Y,
IIpoBepounasi padora Ne6
BAPUAHT 1.
1. Haiitu oOmmii I/IHTeraJI mddepeHInaTEHOTO YpaBHEHHUS

a) x’dx = (2 y dy 6) y' = 3\/— B) 3xy? (4x2 —3)yy’ :
2. Haiitn obuiee pemeHne nudepeHHanbHbIX YpaBHEHUH
a)—y +y +6y=0;6)y —2y +2y=0
3. Haiitn wactHoe pemienne augdpepeHInanbHOro ypaBHEHHsI
y' 4+ 4y +4y =0,ectny(0) =—1,y'(0)=5.
BAPUAHT 2.
1. Hatiti o6muit maTErpan audgepeHansHOro ypaBHEHUS

a) (x* +6)dx=y'dy;6) y' =5y 18 Bx* =2)(y* - = x*5yy".
2. Halitn oOmiee pemenue nqudhepeHIMalbHbIX YpaBHEHHI
a)y —2y —35y=0;6)—y +2y —10y =0
3. Haittn wactHOe pemenne nuddepeHnnansHoro ypaBHeHUS
y =6y +9y=0,ecuy(0) =2,y'(0) = —1.
BAPUAHT 3.
1. Haiiti obumii uaTerpan nuddpepeHInaIbHOr0 ypaBHEHHS

a) X’dx=(2y-1)dy;6) y' = 4‘{/; :B) X°yy' = (1 —4—)72X6)C2 —5).
2. Haiitn oOmiee pemeHue nudGpepeHInanbHbIX YpaBHEHUN
a)-y =3y —2y=0;6)—y +2y —5y=0
3. Haiitn wactHoe pemenue auddepeHInaibHOoro ypaBHeHUs
y '+ 10y + 25y = 0, ecmu y(0) = =3,y (0) = 2.
BAPUAHT 4.
1. Haiiti o6muit maTerpan audepeHanrsHoro ypaBHEeHUS

a) (T-x")dx=y'dy;6) y' =Ty m) (y° =G> +2) =273y".
2. Haiitn obmuiee pemenue nuddepeHIranbHbIX YpaBHEHUH

a)y +2y —15y=0;6)—2y +2y —5y =0
3. Haiitn vactHoe pemenue audhepeHInaibHoro ypaBHEHUS

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



ITPOBEPOYHAS PABOTA Ne7
1o Teme 2.1. OCHOBBI TEOPUHM MHOKECTB

Meroanuyeckue yka3aHusi K IpOBEePOYHbIM padoTam

Jlanabie pabOTBHI MOTYT OBITh MCIOJIB30BaHbl HA ATarie MOBTOPEHHUS U KOHTPOJS 3HAHUM.
Pa3paborano 10 BapuanTa 3ananuii. Bce BapuaHThl paBHOLICHHBI.

Pa6ora paccuntana Ha 20 MUHYT.

KonTtpommpyemsie komnereniuu OK 01, OK 02, TIK 1.2, T1IK 2.2, TIK 2.3, TIK 3.1, IIK 3.2

Kpurepuu oneHku:
«5» 0aJ1U10B BBICTABJISIETCH 00y4AIOIEMYCSH, €CJIN:
- paboTa BBITIOJIHEHA MTOJTHOCTHIO;
- BCE 3aJlaHMs BBINOJHEHBI MTPABUIIBHO, BO3MOXKHA OJJHA HETOYHOCTh WJIM OIKCKA, HE
SBJISIIOILIASICSL CIIEAICTBUEM HE3HAHUS WJIM HEMMOHMMAaHUS yueOHOro MaTepuania;
«4» 0aJ11a BBICTABJISACTCH 00y4YaOUIEeMYCsl, €CJIM:
- paboTa BBITIOJTHEHA MOJHOCThIO WK HE MeHee ueM Ha 80 % oT o0bema 3a7aHus, HO B
HEW UMEIOTCSI HEI0UEThI U HECYIIECTBEHHbBIC OIITMOKH;
- paboTa BBINIOJIHEHA MTOJTHOCThIO, HO UCIOJIb30BaHbl HAUMEHEE ONTUMAJIbHBIC MTOIX0 b
K PEIIEHUIO TTOCTABJICHHOW 3a/1a4u;
«3» 0ani1a BBICTABJISIETCS 00y4aKOIIEMYCS, €CJIN:
- paboTa BBHITIOJIHEHA 00JIee YeEM HATIOJIOBUHY, TOMYIIEHO 00Jiee TPeX OINOOK;
«2» 0asJ1a BBICTABJSIETCH 00y4YaKOIIEMYCS, eCJIN:
- paboTa BBINIOJIHEHA MEHBIIE YEM HAIOJOBUHY WM COJEPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIIMOOK; paboTa HE BBHIMIOJTHEHA.
BAPUAHT 1.
1. lano mHOkecTBO A = {ala — cmauya esponetickozo 2ocyoapcmea}. Toraa BEpHBIM OYIET yTBEPKICHHUE:
«MHo)xecTBO A____ ».
a) KOHCYHO M 3a4aHO TMECPCUYUCICHUEM BCEX DJJICMCHTOB; 6) OECKOHEYHO U 3aJaHO C IIOMONIbBIO

XapaKTepUCTUYECKOro CBOMCTBA; B) OECKOHEUHO M 33JaHHO HEPEUUCICHHEM 3JIEMEHTOB; I') KOHEYHO M 33/IaHHO C
MTOMOIIIbIO XapaKTePUCTUYECKOTO CBOICTRA.

2. JI1s IpMBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU Oy1yT yTBepkacHus: a) V3 € Q, 6) V3 € R, B) V3 E N, 1)
V3ez

3. Jlansl MHOKecTBa A 1 B. Haiitu o0benuHeHue, nepecedeHrue u pa3Hocth MHOkecTB A u B. a) A = {1, 5, 9,
12},B=1{0,7,9, 12, 17}; 6) A =[2, +x0), B =(—0, 3)

4. 3agaTh NEpevHCICHUEM 3JIEMEHTOB MHOXECTBA, 3a/laHHBIC YKAa3aHHWEM XapaKTEPHCTHYECKOTO CBOWMCTBA
snementoB: K = {k| k e N,k < 3,7}

5. 3006pa3uTh MHOXKECTBO Ha YUCIOBOM mpsiMoii: M = {m| me R,—2 < m < 10}

BAPUAHT 2.

1. lano muOokecTBO A = {al|a — myscckoe ums}. Torma BepHbIM OyIET yTBEpKAEHHE: « MHOKECTBO A____ ».
a) KOHEYHO ¥ 3/IaHO MEePEUHCICHUEM BCEX DIIEMEHTOB; 0) KOHEYHO M 33J]aHHO C ITOMOIIBI0 XapaKTePUCTUIECKOTO
CBOWCTBa; B) OECKOHEYHO M 3aJaHHO IEPEUUCIICHHEM OJJIEMEHTOB; T') OECKOHEYHO M 33JaHO C IIOMOLIBIO
XapaKTepUCTHYECKOTO CBOMCTBA.

2. 15 mpuBEICHHBIX HM)KE MHOKECTB BEPHBIMH OYIyT yTBepXKIeHus: a) T € Q,0) Tt € Z,B)m € N, 1) T € R.
3. lansl MHOXKecTBa A 1 B. Haliti 00beiuHenue, nepecedeHne u pasHocTh MHOXecTB A u B. a) A = {3, -2, 4, 8},
B=1{4,5,9,-2,17};0) A= (-5, +®), B = (-0, 11]

4. 3amaTh TEpeyMCIIEHHEM ODIIEMEHTOB MHOXECTBA, 3a/IaHHBIE YKAa3aHHEM XapaKTepUCTHYECKOTO CBOMCTBA
onementoB: K = {k| ke N,k < 2,1}

5. M300pa3uTh MHOKECTBO Ha YHCI0BOM npsimoii: M = {m| me R,9 <m < 21}



BAPHUAHT 3.

1. Tano muoxectBo 4 = {ala — acencroe uma}. Torna BepubM OyaeT yTBepsKaeHUE: «MHOKECTBO A_____ — _».
a) KOHEYHO ¥ 3a/IaHO MMEPEUYHCICHUEM BCEX DIIEMEHTOB; 0) KOHEYHO U 33J]aHHO C ITOMOIIBIO XapaKTePUCTUIECKOTO
CBOMCTBA; B) OCCKOHEYHO M 3aJaHHO IIEPEUYHCICHHEM D3JIEMCHTOB; T') OECKOHEYHO M 3aJaHO C ITOMOIIBIO
XapaKTepUCTUIECKOTO CBONCTBA.

2. Jlns IpUBEICHHBIX HIKE MHOKECTB BEpHBIME OYAyT yTBEepKAeHus: a) e € R,0)e € Z,B)e E N, 1) e € Q.
3. Jlanbel MHOXeCTBa A 1 B. Haiitn o0bennHEHHE, TIEpeceueHre U pa3HOCTh MHOXKecTB A u B. a) A = {0, -3, 7,
11},B={2,0,11,-2,12};6) A=(-10, +o0), B = (0, 12]

4. 3agaTh TeEpevrCICHUEM 3JIEMEHTOB MHOXECTBA, 3a/JaHHBIC YKa3aHHWEM XapaKTEPHCTHYECKOTO CBOWMCTBA
anementoB: K = {k| k e N,k < 4,02}

5. U306pa3suTh MHOXKECTBO Ha YUCIOBOM mpsiMoii: M = {m| me R,—2 < m < 10}

BAPUAHT 4.

1. Tano muoxectBo 4 = {ala — 6ykevl pycckoeo angpasuma}. Toraa BEpHBIM OYIET YTBEPKICHHE:
«MHoOxecTBO A ».
a) KOHEYHO ¥ 3a/IaHO NMEPEUYHCICHUEM BCEX DJIEMEHTOB; 0) KOHEYHO U 33J]aHHO C ITOMOIIBIO XapaKTePUCTUICCKOTO
CBOICTBa; B) OECKOHEYHO MW 3aJaHHO TIIEPEYHCICHHEM »JJIEMEHTOB; I') OECKOHEYHO M 3aJaH0 C IIOMOIIBIO
XapaKTepUCTHIECKOTO CBOHCTBA.

2. Jls IpMBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU OynyT yrBepkacHus: a) 2v/7 € N, 6) 2v/7 € Z, 8) 24/7 € R,
r) 247 € Q.
3. Naubel MHOKecTBa A u B. Haiitn 00beinHEHUE, IEpeceYeHne U pa3HOCTh MHOXecTB A U B.a) B={-8,7,0, 5,
9},A=1{1,5,9,0};06) A=[-8, o), B=(—0, -1)

4. 3ajarh TEPEYHCICHHUEM 3JIEMECHTOB MHOXECTBA, 3a/IaHHBIC YKa3aHUEM XapaKTCPHCTHUYECKOTO CBOWCTBA
anementoB: K = {k| ke Z, |k| < 4}

5. 306pa3uTh MHOKECTBO Ha YUCIOBOU mpsiMoii: M = {m| m e R, —5 < m < 9}

BAPHUAHT 5.

1. Tano muoxectBo 4 = {ala — nranemot conneunoti cucmemoi}. Torna BepHbIM OyIET YTBEPKICHUE:
«MuoxectBo A ».
a) KOHEYHO W 3aJlaH0 T[IePEUUCIICHHEM BCEX OJJIeMEHTOB; 0) OECKOHEYHO U 3aJlaH0 C  TOMOIIBI0
XapaKTepUCTUYECKOro CBOMCTBA; B) OECKOHEUHO M 33JJaHHO MEPEYUCIIEHHEM 3JIEMEHTOB; T) KOHEYHO M 3aJaHHO C
MOMOIIBIO XapaKTEPUCTUUYECKOTO CBOUCTBA.

2. JI7ist IpMBEICHHBIX HIKE MHOXKECTB BEPHEIMHU OyyT yTBepxkacHus: a) V5 € Q, 6) V5 € R, B) V5 € N, 1)
V5 € Z.

3. Jlaner MEHOXecTBa A 1 B. Haiitn oObequHeHNE, IepecedeHre u pa3HocTh MHOkecTB A u B. a) A = {2, 3, 5,
6},B={14,6,2,-2,4};0) A=[-7, +x), B= (-0, 2)

4. 3amaTh MEpeyHCIIEHHEM DIIEMEHTOB MHOXECTBA, 3a/IaHHbIe YKa3aHHEM XapaKTepUCTHUYECKOTo CBOMCTBa
snementoB: K = {k| ke Z, |k| < 3}
5. M300pa3uTh MHOKECTBO Ha YHUCIOBOM npsmoii: M = {m| me R,—10 < m < 0}

BAPHUAHT 6.
1. Mano muoxectBo A = {ala — cmpanuya knueu}. Torna BepusiM OyeT yrBepkaeHue: « MHOKECTBO A ».
a) KOHEYHO M 33/1aHO MEPEUHNCICHNEM BCEX AJIEMEHTOB; 0) KOHEYHO M 33JJaHHO C MMOMOILBIO XapaKTEePUCTUIECKOrO
CBOICTBa; B) OECKOHEYHO M 3aJaHHO IIEPEYUCICHHEM OJJIEMEHTOB; I') OSCKOHEYHO M 33/1aHO C TIOMOIIBIO
XapaKTePUCTUYECKOTO CBOMCTRA.

1 1 1
2. JIns TpPUBEACHHBIX HIDKE MHOXKECTB BEPHBIMH OyAyT YTBEPXKACHUS: a) 25 €Q, 0) 25 €Z, B) 25 EN,
1

F) 2 5 €R.
3. Naubl MHOXecTBa A u B. Haliti 00beinHeHE, IEpeceYeHre U pa3HOCTh MHOXeCTB A 1 B. a) A = {6, §, 1, 0},
B = {8’ _3, 4, 6a 5}; 6) A = (_Sa +OO)’ B = (700 s 7]

4. 3amaTh TMEPEUYUCIICHUEM DIIEMEHTOB MHOXECTBA, 3a/IaHHBIC YKa3aHHEM XapaKTePUCTHUECKOTO CBOWMCTBa
snementoB: K = {k| k e Z, |k| < 5}

5. 306pasuTh MHOXKECTBO Ha YUCI0BOM mpsiMoii: M = {m| m e R,—15 < m < 3}

BAPHUAHT 7.
1. Tano muoxectBo 4 = {ala — dom na oannoi yruye}. Torna BepHbIM OyIET yTBEPKACHUE: «MHOKECTBO
A ».



a) KOHEYHO M 3aJ]aHO MEPEYUCICHUEM BCEX AJIEMEHTOB; 0) KOHEYHO U 33/IaHHO C MTOMOIIBIO XapaKTEPUCTUIECKOTO
CBOICTBa; B) OECKOHEYHO M 3aJaHHO IEPEUYUCIICHHEM OJIIEMEHTOB; T) OECKOHEYHO M 3aJaHO C IIOMOIIBIO
XapaKTepUCTUIECKOTO CBOHCTBA.

2. I mpuBEICHHBIX HMKE MHOKECTB BEPHBIMH OYIyT yTBepkaeHus: a) 3e € R,0)3e € Z,B) 3e E N, 1) 3e €
Q.
3. lansl MHOXecTBa A u B. Haiitn 00bequHenue, nepecedenue u pazHocts MHOXecTB A 1 B. a) A= {3, 5, 6, 0},
B={1,-8,7,0,5};6) A=[10, +), B = (-0, 17)

4. 3agaTe MepevrCcICHUEM 3JIEMEHTOB MHOXECTBA, 3a/JaHHBIC yKa3aHHEM XapaKTePHCTHUECKOTO CBOMCTBa
snementoB: K = {k| ke Z, |k| < 1,1}

5. U306pasuTh MHOXKECTBO Ha YUCI0BOM mpsimoii: M = {m| me R,—5 < m < —3}

BAPHUAHT 8.

1. laro MHOecTBO A = {ala — cmydenm dannoti epynnet}. Torna BepHbIM OyIeT YTBEpKACHHE: «MHOXKECTBO
A ».
a) KOHEYHO M 33J]aHO TEePEUNCICHNEM BCEX DIIEMEHTOB; 0) KOHEYHO U 33JJaHHO C MIOMOIIBI0 XapaKTePUCTHIECKOTO
CBOMCTBa;, B) OCGCKOHEYHO W 3aJlaHHO IIEPEYMCICHUEM »3JIEMEHTOB; T') OECKOHEYHO M 3aJaHO0 C TIOMOIIBIO
XapaKTePUCTUYECKOTO CBOMCTRA.

2. Jlns IpMBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU OyIyT yTBepkaeHus: a) 3v2 € N, 6) 3V2 € Z, 8) 3v/2 € R,
r)3v2 € Q.
3. Naubl MHOKecTBa A u B. Haiitn 00beinHEHE, TEpeceYeHHEe U pa3HOCTh MHOXecTB A U 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 MHOXECTBA, 33/IaHHBIE yKa3aHHEM XapaKTePHUCTHYECKOTO CBOICTBa
anementoB: K = {k| ke Z, |k| < 6}

5. 300pa3uTh MHOYKECTBO Ha YUCIOBOM mpsiMoii: M = {m| me R,—6 < m < 13}

BAPUAHT 9.

1. ano muOxecTBO A = {ala — mouka na nnockocmu}. Torna BepHbIM OyaeT yTBepkKICHUE: «MHOKECTBO
A ».
a) KOHEYHO | 3aJaHO IEPEUNCICHUEM BCEX JIEMEHTOB; 0) KOHEYHO U 33/IaHHO C IIOMOIIBIO XapaKTEPUCTUIECKOTO
CBOMCTBAa; B) OECKOHEYHO M 3aJaHHO IEPEYUCICHUEM OJJIEMEHTOB; TI') OSCKOHEYHO W 33/1aHO C TIOMOIIBIO
XapaKTepUCTHIECKOTO CBOHCTBA.

2. Jlns npuBeIeHHBIX HIKE MHOKECTB BEPHBIMH OYIyT yTBEepxKaeHus: a) 2 € R, 6) n?2 € Z,B) w2 € N,r) % €
Q.
3. lanbl MHOXKecTBa A 1 B. Haliti 00beuHeHe, Iepecedenne u pasHocTh MHOXecTB A 1 B. a) A= {3, 7, 6, 5},
B=1{4,3,11,9,5};6) A=(10,+), B = (-0, 12]

4. 3amate NepedyrcICHHEM DJIEMEHTOB MHOXKECTBA, 3aJaHHBIC YKa3aHUEM XapaKTEPUCTUYECKOTO CBOMCTBA
snementoB: K = {k| ke N,k < 3}

5. 306pa3uTh MHOXKECTBO Ha YUCIOBOM mpsiMoii: M = {m| m e R,—21 < m < 0}

BAPHUAHT 10.

1. lano muoxecTBO A = {ala — cyowexm Poccutickoii @edepayuu}. Torna BepHbIM OYIET YTBEPIKICHHE:
«MuoxectBo A ».
a) KOHEYHO M 33/1aHO MEPEUYHCICHNEM BCEX BJIEMEHTOB; 0) KOHEYHO M 33JaHHO C ITOMOILBIO XapaKTePUCTUIECKOTO
CBOWCTBa; B) OECKOHEYHO M 3aJ[aHHO TNEpPEYMCIIEHHEM OJIIEMEHTOB; T) OECKOHEYHO U 33JaH0 C IIOMOIIBIO
XapaKTepUCTUIECKOTO CBONCTBA.

2. JIyist IpHBE/ICHHBIX HIXKE MHOXKECTB BEPHBIMHU Oy1yT yTBepxkaeHus: a) V5 € N, 6) V5 € Z, 8) V5 € R,
r) V5 € Q.
3. Maubl MmHOKecTBa A 1 B. Haiitn o0betHeHNE, TIEpeceueHNe U Pa3HOCTh MHOXKECTB A 1 B. a) B ={-3,0,
4,6,7}, A=1{9,0,7,-4};6) A=[-9, ), B= (-0, 1)

4. 3agaTh NEpEYHCICHUEM 3JIEMEHTOB MHOXECTBA, 3a/JaHHBIC YKa3aHHEM XapaKTEPHCTHYECKOTO CBOWMCTBA
onementoB: K = {k| k e N,k < 5}

5. 306pasuTh MHOXKECTBO Ha YUCIOBOM mpsimMoii: M = {m| me R,—13 < m < 20}
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IHPOMEXYTOUYHAA ATTECTAIIUA

IlepeyeHb BONIPOCOB [JIs1 IPOMEXKYTOYHOM aTTecTaunu (3IK3aMeH)
UucrnoBas nocienoBaTebHOCTh U €€ npeaen. [Ipenen ¢pyHkuun Ha GECKOHEYHOCTH U B TOUKE.

o (o]
Cgoiictea npeznena GpyHKuuu. PackpbiTHe HEONpeaeIeHHOCTH [;]
HenpepsiBHOCTH QYHKIIMHM B TOUKE U Ha IPOMEXKYTKE. Brruricienue npeaenos GpyHKIuA u
. 0
IIOCJIE0BATENBHOCTEN. PacKkpbITHE HEONIPEAEIEHHOCTH [E]'

IlepBblii 1 BTOPOIi 3aMeyUaTesIbHbIC MPEICIIbI.

Omnpenenenue Mpou3BoaHON QyHKINHU, €€ PU3NIESCKHI U TEOMETPUUECKUN CMBICI. Y paBHCHHE
KacaTeJIbHOM.

[TpaBuna u popmynsl quddepenmpoanus. JuddepeHmpyeMocTs GyHKIHH.
HuddepennmrpoBanne CI0KHBIX (QYHKITUH.

[Tpon3BOIHBIEC BBICIIIUX MOPSIIKOB.

Huddepenunan ¢pyukiun. ['eomerpuueckuii cmbica nuddepeniuana

. UccnenoBanue (hyHKIHIA C TIOMOIIBIO MPOU3BOAHOM: HHTEPBAIbl MOHOTOHHOCTH U 3KCTPEMYMBI

GbyHKIHIA.

. Bemyknocts rpaduka ¢pynkuuii. Toukn nepernba. ACHMIITOTEHI.

. HeompeneneHnslii MHTErpa, ero CBOUCTBA.

. MeTox HEMOCPeCTBEHHOTO HHTETPUPOBAHUS B HEOIIPEIEIIEHHOM UHTETpale.

. MeTo/ 3aMeHbI TepEeMEHHON ¥ METO/I MHTETPUPOBAHHS 10 YaCTSM B HEOIIPEICICHHOM HHTETpaJIe.
. OnpeneneHHblil MHTETPaJ, €r0 TeOMETPHUYECKUil cMbIci. CBOWMCTBA OINMpPENEIIEHHOTO MHTErpaa.

®opmyna Hetotona — Jleitbuua.
WHTerpupoBanue 3aMEHOM EPEMEHHON U 110 YaCTAM B ONPEICIICHHOM HHTErpale.

. HpI/IJ'IO)KeHI/ISI OIIPCACIICHHOI'O MHTCI'palia B TCOMCTPHH. Brruucnenue nnomaneﬁ (le"yp C

IIOMOIIBIO ONPEICICHHBIX HHTETPAJIOB.

OObIkHOBEHHBIE U depeHIUaTbHbIE yPaBHEHUS.

Juddepennnansusie ypaBHeHus [ mopsaka: odiee 1 4acTHOE pelieHne, TeOMETPUIECKUNA CMBICI,
HayvaJbHbIE yCI0BHs, 3a1a4a Komm.

Juddepennnanbrbie ypaBHEHHs IEPBOTO MOPSAIKA C Pa3AEISIOIIUMUICS TEPEMEHHBIMU.
JIuHeliHbIe OAHOPOIHBIE MU GEPEHIMAIbHBIE YPABHEHUS BTOPOT'O MOPSIKA C HOCTOSHHBIMU

KO3 UITMCHTaMU

3HAKOMNOCTOSHHBIE YUCIIOBBIE Psifibl. OCHOBHBIE ONPEAEIECHNUS, CBOMCTBA CXOIAIINXCS PSIIOB.
Heo6xonnmslii mpu3HaK CXOJMMOCTH YHUCIIOBBIX PSA/IOB.

[Tpusnak cxogumoctu Jlamambepa

3HaKoIepeMEHHbIE U 3HAKOUEPEAYIOLIUECs YUCIOBBIE Psiibl. AOCOMIOTHAS U YCIIOBHAS CXOAUMOCTb.
ITpuznak Jleiibuuia.

DyHKIMOHANBHBIE psAbl. OnpeaeneHyue, 00JacTb CXOIUMOCTH.

CreneHHble psiibl, MHTEPBAJI CXOAUMOCTH.

[IpuMeHeHHe CTENEHHBIX PAA0B K NPUOIMKEHHBIM BBIYHCIICHUSIM, K BBIYMCICHUIO ONIPEIEIEHHbIX
WUHTETPAJIOB.

Tpuronomerpuueckuii psin @ypoe ast GyHxmii ¢ neprogom T=2n. DopMynHUpoBKa yCI0BUI
pasnoxxumocTt GpyHKIMA B psagsl Oypse.

KomOunaropuka. OcHOBHBIE (hOPMYIIBI KOMOMHATOPUKH.

BeposiTHOCTB COOBITHS, CBOMCTBA BEPOSITHOCTH

CymMa coOBITHIA U €€ BEPOSITHOCTb.

[TpousBenenue coOBITHI U €TO BEPOATHOCTD.

CrnyuaiiHast Belm4vHA. Busl Ciiy4aiiHbIX BEJIMYUH.



buaers! aus IMPOBECACHUS IK3aMECHA

Kontpomupyemsie komnerenuun OK 01, OK 02, TIK 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
[IK3.2

DK3aMeH MPOBOIUTCS B YCTHOM (BapuaHT]1) wiin nucbMeHHOM (BapuaHT 2) popme.

NHcTpyKuus AJIM 3K3aMEeHYIIerocs:

1. IIpouTnTe BHUMATEIBHO UHCTPYKIIHIO.

2. IIpm moaroToBKe K OTBETY M HEMOCPEACTBEHHO BO BPEMsI OTBETA HA DK3aMEHE
oOydJarormuMcsl  pasperraeTcsi TOJb30BaThCsl JTAOOPATOPHBIM H  JIEMOHCTPAIIMOHHBIM
obopynoBaHUEM, KadbKyJISTOpAMH, CIPABOYHMKAMH M TaOJIUIAMHU, HE COICPKAIAMU
MPSIMOTO OTBETA HAa BOIIPOCHI OMIIETOB.

3. Ilpu BeImONIHEHUH 3aJaHMil BBl MOXET€ MOJIb30BATHCA YepHOBUKOM. COBETyeM
BBITIOJIHATh 3aJaHUsI B TOM TOPSJKE, B KOTOPOM OHH JaHbl. J[JII 5KOHOMHM BpPEMEHU
IPOITyCKAWUTE 3aJaHue, KOTOPOE HE YJAaeTCs BBINOJHUTH Cpa3y, U MEPEXOAUTE K
cinenyromeMy. Eciam mocie BbimosniHeHHsI Bcel paboThl y Bac ocrtanercs Bpewms, Boi
CMOJKETE BEPHYTHCS K IIPONYIICHHBIM 3aIaHUSIM.

4. Bpemsi Ha MOATOTOBKY OTBETa Ha dK3aMeHE, IPOBOJUMOM B YCTHOU ¢opme —
20 munyT. Ha BbIlIONIHEHHE TUCHMEHHOM HK3aMEHAIMOHHOW paldoThl 0OO0yuaromeMmycs
naetcst 90 MUHYT.

KpuTtepun o1ieHKH YCTHOTO 3K3aMeHa:

OLIEHKA «OTJMYHO» — 3aCIyXUBaeT OOydYarolIuics, MOKa3aBUIMU TIyOOKHH U
BCECTOPOHHUW YPOBEHb 3HAaHUSA JIMCUMILUIMHBI, YCHEIIHO BBIMOJHUBIIMN 3a/laHus,
IPEeTyCMOTPEHHBIE TPOTPAMMOM.

OLICHKA «XOPOII0» — 3aCIIy’KMBAaeT OOYy4aroLUICs, NOKa3aBIIMIl IIOJHOE 3HAHHE
JUCUUIUIMHBI, YCIEIIHO BBINOJHUBIIWNA 3aJaHus, MPETyCMOTPEHHBIE MPOrpamMMoOi, HO
JOIYCTUBIINNA HE3HAUYNUTEIbHBIE HEIOYETHI B OTBETE.

OlleHKA «Y/OBJIETBOPUTEJBHO» — 3aclyKHUBaeT OO0y4arouuiics, MOKa3aBLIMii
3HaHWE JUCLUIUIMHBI B OOBEME, JIOCTATOYHOM J[UId TPOJOJDKEHUS OOydeHus,
CIPaBUBIIUNCS C 3aJaHUSIMU, IPEAYCMOTPEHHBIMU MTPOrPaMMOil (JIOIMYCKatOTCsI HETIOJIHbIE
OTBETHI HA [TOCTaBJIEHHBIE BOIIPOCHI).

OlIeHKA «HEeY/I0BJIEeTBOPHUTEJbHO» — 3aCITy’KUBAET 00y4aromuics, 0OHaAPY K UBIIHIA
3HAUUTENbHbIE NPOOENbl B 3HAHUU AUCIHUIUIMHBI, JONMYCTUBLIMN NPUHIUIHAIbHBIC
OIIMOKH MPH BBINIOJIHEHUH 3aIaHUM, TPEAYCMOTPEHHBIX TPOTPAMMOM.

Kpurepuu oieHKk#M yCTHOT0 MUCbMEHHOT0 3K3aMeHAa:
Onenka «5» - 3aganne BeinoaneHo Ha 90-100%.
Onenka «4» - 3aganue BeIojHeHOo Ha 70-89%.

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

OneHka «2» - 3aJ1aHue BBINIOJIHEHO HA MeHee 46%.



BAPUAHT 1

MunucTtepcTBo Tpancnopra Poccuiickoii @enepaunu
®enepabHOE aTEHTCTBO KeJIe3HO0PO:KHOT0 TPAHCIOPTA
deepanbHoe rocyIapcTBeHHOE 0I0/IKeTHOE 00pa3oBaTeIbHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IeHHsD)

(ITpusl'YIIC)

PaccmoTtpeno:
HAa 3aCe/TaHN¥ [IUKJIOBOW KOMUCCHH
obmienpodeccnoHanbHBIX U
MaTeMaTHYECKUX TUCIIATLINH
IIporokoa Ne
oT« __ » 20 1.
[Ipeacenarens LIK

@®.1.0.

Dx3amMeHannoHHbIN ouner Ne 1
10 JUCLUIIINHE
OI1.10. MaTemaTuka
JUI CIELMaIbHOCTH
23.02.01 Opranu3zanus NepeBo30K U
yIpaBJICHUE HA TPAHCTIOPTE (110 BUIaM)
['pynns

YT1Bepxkaaro:

Hagansnuk yuebHOTO OTHETA
O.1N.0.

« » 20 T

1. BeposTHOCTH COOBITHS, CBOMCTBA BEPOSTHOCTH.
2. Beraucnenue onpeeieHHOro HHTerpaia ¢ moMomsio Gopmynsl Hetorona — JleiOHuma.

. 1
BBIUHCINT ONpE/eNeHHbli nHTerpan | 1(ZX + 1)dx

. 2x3-3x2%+1
3. Berancauts npegen: lim ————.
x—00 X°+4Xx“+2X
[IpenonaBarens: d.1.0.
MunucrepcrBo Tpancnopra Poccuiickoii @egepanun
denepaabHOe aTEHTCTBO KeJIE3HOA0POKHOT0 TPAHCIOPTA
DenepanabHOe rocy1apcTBeHHOE 0I0KeTHOE 00pa3oBaTebHOe
yupeskaeHue BbICIIEro 06pa3oBaHus
«ITpUBOKCKMIA TOCy1apCTBEeHHBIH YHUBEPCHTET MyTeil cOO0IeHMs»
(ITpusl'YIIC)
Paccmotpeno: Dk3ameHarmoHHbIi oraer No 2 YTBEpKIAIO:
Ha 3aceJJaHuU IMKIJIOBOW KOMUCCHH O JMCITUTITHHE HauvanbpHuk yyeOHOTO OT/IENA
o0mienpodeccuoOHaIbHBIX U OI1.10. MaTteMaTuKa d.1.0.
MaTeMaTHYECKUX JTUCIHUIUINH JUTSL CIEMATIbHOCTH « » 20 T

IIpotokon Ne
OT «__ » 20 1.
[Ipeacenarens LIK

_®.N.0.

23.02.01 Opranuzamnus IepeBO30K
ynpasiieHHE Ha TpaHCIopTe (10 BUIaM)
[Mpynms

1. 3HaKOMOCTOSTHHBIE YHCIIOBEIE pAAObI. OcHOBHBIE OIpeCACJICHMA, CBOMCTBA CXOOAIUXCA pAOOB.

2. IlepBslit 1 BTOpOI 3aMeyaTeNbHbIE TPeaebl. BeraucanTs:

sin 2x

3. Haiiti mpousBogHyto GyHKIuH y = In3x.

IIpenonasarens:

©.N.0.




MmunucrepcTBo Tpancnopta Poccniickoii @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IpusI'YIIC)
PaccmoTtpeHo: Dk3ameHarmonHbIi ouaer Ne 3 YTBepxaaro:
Ha 3aCeJaHNUH [IUKJIOBOW KOMHCCHH O UCIUTUTHHE HauanbHuk yueOHOTO OTIETA
obmenpodeccHoHaTbHBIX H OI1.10. MaTemaTuKa D.N.0.
MaTeMaTHYECKUX TUCIIUTLIHH JUISL CTIEIUAIBHOCTH « » 20 T
[Tporokon Ne 23.02.01 Opranusanus IepeBO30K U
0T «___» 20 r. yIpaBJIeHHe Ha TPAHCIopTe (10 BUIaM)
IIpencenarens LK I'pynmel
®.1.0.

1. O6b1kHOBeHHBIE U] epeHInaTbHbIE YpaBHEHUSI.

2. CymMma coObITHIA U €€ BEpOSITHOCTD.

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

Munucrepcrso Tpancnopra Poccuiickoit @eepanumn
®denepabHOE aTEHTCTBO JKeJI€3HOA0POKHOT0 TPAHCTIOPTA
DenepajibHOE TOCYIAPCTBEHHOE 0I0/1KeTHOE 00pa3oBaTebHOe
yupeskaeHue BbICIIEro 00pa3oBaHus
«IIpUBOKCKHI TOCYIapPCTBEHHBIN YHHBEPCHTET IyTeil COO0LIEHMS»
(ITpusl'YIIC)

Paccmotpeno: Dk3amenarmonnbiii ouaer No 4 YTBEpKIAI0:
Ha 3aCeIaHNH [IUKJIOBOW KOMHCCHH 0 UCIIUTUTHHE HauanbHuk y4eOHOTO OTIena
o0mienpodeccuoOHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MAaTEMATUYCCKUX NUCIHUILINH IUT CIIEUAJIBHOCTH « » 20 L.

[Ipotokom Ne
OT«___ » 20 T
[Ipeacenarens LIK

®.1.0.

23.02.01 Opranuzanus IepeBo30K U
ynpasiieHHE Ha TpaHCIopTe (10 BUIAM)
[Mpynms

1. Onpenenenue Mpou3BoJHON QyHKINH, €€ PU3NUECKHUIH U TeOMETPHUYESCKHIA CMBICIT.
2. Tpuronomerpuueckuit psix Pypobe 11t pyHKuui ¢ nepuogom T=21. DopMyIHpPOBKa yCIOBHIA
pa3noxuMocTu GyHKUMN B psiibl Dypee.

—1)n

(-1 N
3. UccnenoBath CXOMMOCTD PSIIA Y 5—1 ———C MOMOIIIBIO pHu3HaKa JleiOHua.

[IpenonaBarens:

2n+5

©.1.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IIpueI'YIIC)

PaccmoTtpeno:
HAa 3aCe/IaHNU [IMKJIOBOM KOMHCCHU
obmenpodeccHoHaTbHBIX H
MaTeMaTHYECKUX TUCIIUTLIHH
[Iporokon Ne
OT «__ » 20 1.
IIpencenarens 1K

®.1.0.

Dk3ameHaIMoHHbIi ouaer Ne 5
O JIUCITUTITHHE
OIL.10. MaTtemaTuka
JUTSL CTICITUAITEHOCTH
23.02.01 Opranu3zanus nepeBo30K U
yIpaBleHue Ha TpaHCTIOPTe (TI0 BUAaM)
['pynmst

YT1Bepxkaaro:

Hauvanpauk yyeOHOTO OT/AETA
D.1.0.

« » 20 T

1. Iuddepenumansupie ypaBHeHus | mopsaka: oOmiee U 4yacTHOE pelIeHHe, TeOMETPHYECKUI CMBICT,

HayaJbHbIE yCIIOBUS, 3a1aya Komu.

2. [IpousBeaeHne COOBITHI M €TO BEPOSTHOCTD.
3. Haiitu npousBoanyto ¢pyukiuu  f(x) = sin 3x - (cos 3x + 1).

[IpenonaBatensb: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @egepanumn
®enepaabHOE aTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTa
DenepajibHOE TOCYIAPCTBEHHOE 0I0/1KeTHOE 00pa3oBaTebHOe
yupe:kaeHue BbIclIero 00pa3oBaHus
«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTell cO00IeHHsD)
(ITpusl'YIIC)

Paccmotpeno: Dk3ameHaronHbIi ouaer No 6 YTBEpKIAIO:
Ha 3aCe/IaHNU [IMKJIOBOM KOMHCCHUU 10 TUCITUILTUHE HauvanbpHuk yyeOHOTO OT/IENA
obmenpodeccnoHambHBIX U OI1.10. MaTtemaTuka D.1.0.
MaTeMaTHYECKUX JUCIMIUINH TUTS CTICITHATIBHOCTH « » 20 T

[Ipotokom Ne
OT«__ » 20 1.
[Ipeacenarens LIK

®.1.0.

23.02.01 Opranuzanus IepeBo30K U
ynpasJiieHHE Ha TpaHCIopTe (10 BUIaM)
[Mpynms

1. InddepennmpoBanme CIOKHBIX QYHKIINH.
2. CTenieHHBIE PSIbI, UHTEPBAJ CXOAUMOCTH.

3. Haiitn Bce pemenus quddepeHnuansHoro ypasaerus y = y - (x? + e*).

[IpenonaBarens:

©.1.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IMpusI'YTIC)

PaccmoTtpeHo: Dk3ameHaMoHHbIi ouner Ne 7 YTBepxaaro:
Ha 3aCeJaHNH [IUKJIOBOW KOMHCCHH O UCIUTUTHHE HauanbHuk yueOHOTO OTIETA
obmenpodeccHoHaTbHBIX H OI1.10. MaTemaTuKa D.N.0.
MaTeMaTHYECKUX TUCIIUTLIHH JUISL CTIEIUAIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanus HepeBO30K U
0T «___» 20 r. yIpaBJIeHNe Ha TPAHCTIOPTE (10 BHIaM)
IIpencenarens LK I'pynmerl

®.1.0.

1. HeonpeneneHHplil HHTETpall, €r0 CBOWCTBA.

2. [IpuMeHeHHe CTENEeHHbBIX PAJOB K MPUOIMKEHHBIM BBIYUCIICHUSAM, K BEIUUCICHHUIO ONPEIEIEHHBIX
HUHTETPajoB.

3. Haiitu Touku nepern6a gyskuun y = 2x3 — 8x.

[IpenonaBatensb: ©.1.0.
Munucrepcrso Tpancnopra Poccuiickoit @enepanun
®enepaabHOE aTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTa
DenepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTe/bHOe
yupesk/ieHue BbIcIIero o0pa3oBaHus
«IIpuBo/KCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTel co00IeHusD)
(ITpusl'YIIC)

PaccmoTpeHo: Dk3ameHanoHHbIH omtet Ne 8 VYTBepxKaaro:
Ha 3ac€aaHnu HHKHOBOﬁ KOMUCCUHU 10 JUCHHIIJINHE Hauanbuuk yqe6Horo oTacla
obmenpodeccnoHambHBIX U OI1.10. MaTtemaTuka D.1.0.
MaTeMaTUYECKUX JTUCIUILUINH TUTSL CTISTTHATEHOCTH « » 20 T

[Tpotokom Ne

OT«K » 20 T

23.02.01 Opranuzanus NepeBoO30K U
ynpasiieHHE Ha TpaHCIopTe (10 BUIAM)

[Ipeacenarens LIK
d.1.0.

['pynmbl

1. Onpenenennblii MHTErpa, €ro TeOMEeTpHYECKHii cMbIc. CBOWCTBA ONMPENEIEHHOrO MHTETPAIa.
®opmyna HetoTona — Jleitbuuna.

2. Jlunewinple omHOpoaHbIC auddepeHIaTbHbIe ypaBHEHUS BTOPOTO TOpPSAKAa C IMOCTOSHHBIMU
K03 urmenramu.

3. BeposTHOCTh TOTO, UTO CTYACHT CAACT NMEpBbIi sk3amMeH, paBHa 0,9; Bropoit — 0,9; Tpertuii — 0,8.
HaiiTu BeposTHOCTH TOTO, YTO CTYJAEHTOM OYIYT CAaH TOJIBKO OJMH SK3aMEH.

[IpenonaBarens: ®.1.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBO/EKCKHI rocy1apcTBeHHbII YHMBEPCUTET IyTeil co00eHnsD)

(ITpuel'YIIC)

PaccmoTtpeno:
HAa 3aCe/IaHNU [IMKJIOBOM KOMHCCHU
obmenpodeccHoHaTbHBIX H
MaTeMaTHYECKUX TUCIIUTLIHH
[Iporokon Ne
OT «__ » 20 1.
IIpencenarens 1K

®.1.0.

Dk3ameHamoHHbIi ouaetr Ne 9
O JIUCITUTLITUHE
OIL.10. MaTtemaTuka
JUTSL CTICITUAITEHOCTH
23.02.01 Opranu3zanus nepeBo30K U
yIpaBleHue Ha TpaHCTIOPTe (TI0 BUAaM)
['pynmst

YT1Bepxkaaro:

Hauvanpauk yyeOHOTO OT/AETA
D.1.0.

« » 20 T

1. MHTerpupoBaHue 3aMEHOM EPEMEHHON U IO YacTsIM B ONPEAECICHHOM UHTerpane. Beraucnurhb

onpe/eNIeHHbIi HHTerpai: f12 (2x + 1)3 dx

2. (DYHKLII/IOHB.J'IBHLIC pAAabI. Onpez[eHeHHe, 00J1acTh CXOAUMOCTH.

3. HaiiTi sKcTpeMyM, MPOMEXYTKH BO3pacTaHHs U YObIBaHUS QYHKIUH ) = x'—4x+4/

[IpenonaBarens: d.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @egepanun
®enepajbHOE aTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTa
@eepanabHoe rocy1apcTBeHHOE 0I0/IZKeTHOE 00pa3oBaTe/ibHOe
yupesk/ieHue BhICIIero o0pa3oBaHus
«ITpuBOKCKMIA rOCy1apCTBEeHHBIH YHUBEPCHTET MyTeil cOO0IeHMs»
(ITpusl'YIIC)

Paccmotpeno: Ok3amenarnmoHubi outer Ne 10 YTBEpKIAIO:
Ha 3aCe/IaHNU [IMKJIOBOM KOMHCCHUU 10 TUCITUILTAHE HauvanbpHuk yyeOHOTO OT/IENA
o0mienpodeccnoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MAaTEMATUYCCKUX NUCIHUILJINH IUT CIIEUAJIBHOCTH « » 20 L.

[Ipotokom Ne
oT«__ » 20 1.
[Ipeacenarens LIK

®.1.0.

23.02.01 Opranuzanus IepeBo30K U
ynpasiieHHE Ha TpaHCIopTe (10 BUIaM)
[Mpynms

1. MeToa HEMmoCpeICTBEHHOIO MHTErPUPOBAHNS B HEONIPEACIEHHOM NHTETpaJIe.
2. InddepeHnnanbHble ypaBHEHHMS IEPBOTO MOPSIKA C pa3AeiSIONIMICS TIEPEMEHHBIMHU.
3.BBIMUCINTH MII0IIAb GUTYPhI, OTPAHMYEHHOM JTUHUAME Y = x2 —, y = —2x + 2.

[IpenonaBarens:

©.1.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IIpueI'YIIC)

PaccmoTtpeno:
HAa 3aCe/IaHNU [IMKJIOBOM KOMHCCHU
obmenpodeccHoHaTbHBIX H
MaTeMaTHYECKUX TUCIIUTLIHH
[Iporokon Ne
OT «__ » 20 1.
IIpencenarens 1K

®.1.0.

Dk3ameHannonHbIi omter Ne 11
O JIUCITUTITHHE
OIL.10. MaTtemaTuka
JUTSL CTICITUAITEHOCTH
23.02.01 Opranu3zanus nepeBo30K U
yIpaBleHue Ha TpaHCTIOPTe (TI0 BUAaM)
['pynmst

YT1Bepxkaaro:

Hauvanpauk yyeOHOTO OT/AETA
D.1.0.

« » 20 T

1. [IpumosxeHus OMpeIeIeHHOT0 HHTETPpalia B TeOMETPHH. Berdncienne iomajeit puryp ¢ moMornpio

onpeJieleHHbIX UHTerpanos. Hailttu miomans GUrypsl, orpaHiueHHoOM TuHuaME ¥y = —x2 + 4uy = 0.
2. BeposTHOCTH COOBITHS, CBOMCTBA BEPOSTHOCTH.

2n+4

3. UccnenoBaTh CXOAUMOCTD PSIIA Yip—q e

[IpenonaBatensb: ®.1.0.
Munucrepcreo Tpancnopra Poceuiickon ®denepanun
®enepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTA
DenepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupesk/ieHue BbIcIIero o0pa3oBaHus
«IIpuBo/ZKCKHMI rocy1apcTBEHHBI YHUBEPCUTET MyTel cO00IIeHHsD)
(IIpusl'YIIC)

PaccmoTpeHo: Dk3ameHanoHHbIi ouaer Ne 12 VYTBepxKaaro:
Ha 3ac€aaHuu IlI/IKJIOBOﬁ KOMHUCCUHU 10 JUCHHIIJINHE Hauanbuuk yqe6Horo oTacia
obmenpodeccnoHambHBIX U OI1.10. MaTtemaTuka D.1.0.
MaTeMaTU4YECKUX JTUCIUILUINH TUTSL CTISTTHATEHOCTH « » 20 T

[Ipotokom Ne
OT «___ » 20 r.
[Ipeacenarens LIK

®.N.0.

23.02.01 Opranuzanus NepeBO30K U
ynpasiieHHE Ha TpaHCIOpTe (10 BUIaM)
['pynmbl

1. Bemyxiiocts rpaduka ¢pyHkiumid. Touku nepernda. Acumntotsl. OnpeAenuTs TOUKY Iepernda KpuBou

flx) =x3—x.

2. Kombunaroprika. OcHOBHBIE (hOPMYITBI KOMOMHATOPUKH.
3. BeposiTHOCTB TOTO, 4TO CTYAEHT CIACT MEPBBIMA SKk3aMeH, paBHa 0,7; Bropoii — 0,6; Tpetuit — 0,8. Halitu
BEPOSATHOCTB TOTO, YTO CTYIEHTOM OYIYT CIIaHBI XOTS ObI OJIMH SK3aMEH.

[IpenonaBarens:

©.1.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IIpueI'YIIC)

PaccmoTtpeno:

HAa 3aCe/IaHNU [IMKJIOBOM KOMHCCHU

obmenpodeccHoHaTbHBIX H

MaTeMaTHYECKUX TUCIIUTLIHH

[Iporokon Ne

OT «__ »

IIpencenarens 1K
®.1.0.

20 1.

Dk3amenannonubIi omrer Ne 13
O JIUCITUTITHHE
OIL.10. MaTtemaTuka
JUTSL CTICITUAITEHOCTH
23.02.01 Opranu3zanus nepeBo30K U
yIpaBleHue Ha TpaHCTIOPTe (TI0 BUAaM)
['pynmst

YT1Bepxkaaro:
Hauvanpauk yyeOHOTO OT/AETA
D.1.0.
20 T

« »

1. Meron 3aMeHBI IEPEMEHHON ¥ METOJ MHTEIPUPOBAHMUS 110 YaCTAM B HEONPEIEIIEHHOM HHTErpase.
2. Jluneiinple oqHOpOAHBIE MU depeHInaNbHbIE YPAaBHEHUS BTOPOTO MOPSAIKA C TIOCTOSIHHBIMU

ko3 purmentamu

3. B xop3uHe 5 GenbIx mapos, 2 B MOJIOCKY, 3 YEPHBIX U 7 B KIIeTKY. HaliTi BEpOSITHOCTD TOTO, YTO HAyTa]

BEIOpaHHBIH map OyJeT OAHOIIBETHBIM

[IpenonaBatensb: ®.1.0.
Munucrepcreo Tpancnopra Poceuiickoit @enepanun
DeepabHOE ATeHTCTBO #KeJ1e3HOAOPOKHOT0 TPAHCIIOPTa
DenepajibHOE TOCYIAPCTBEHHOE 0I0/1KeTHOE 00pa3oBaTebHOe
yupeskieHue BbIcIIero o0pa3oBaHus
«IIpUBOJEKCKHUIA roCyIapCTBEHHbI YHUBEPCUTET IyTeil CO00LIeHnsI»
(IIpusl'YIIC)

PaccmoTpeHo: Dx3ameHannonubIi omrer Ne 14 VYTBepxKaaro:
Ha 3aceJaHnuy IUKIOBOW KOMUCCHH O JIUCITUTLTHHE HauanbHuk yyeGHOTO OTAENA
obmenpodeccnoHambHBIX U OI1.10. MaremaTuka d.1.0.
MaTeMaTU4YECKUX JTUCIHUILUINH TUTSL CTISTTHATEHOCTH « » 20 T

IIporokon Ne

OT«__ »

IIpencenarens LK
®.1.0.

20 T

23.02.01 Opranuzanus NeEpeBO30K U
yIpaBjeHHe Ha TpaHCTopTe (110 BUAAM)
I'pynmbl

1. 3HakonepeMeHHbIC U 3HAKOUYEPEAYIONINECS YUCIOBBIC PSI/Ibl. AOCOTIOTHAS M YCIIOBHASI CXOJIUMOCTb.
2. IlpaBuna u popmyinsl nuddepenmponanus. Juddepenimpyemocts pyakmu. Juddepennuan
¢yuxuuu. Haittu npoussoanyio npoussenenus: f(x) = 3x2 - (x — 4).
3. Nansr maHOXecTBa A = {3,5,0, 11, 12, 19}, B={2,4, 8, 12, 18,0}, HaiiTu nmepeceycHue,

O6I>C,Z[I/IHGHI/IC " Pa3HOCTD.

HpCHOI[aBaTCJ'IBI

®.1N.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe
yupe:kaeHue BbIclIero 00pa3oBaHus
«IIpuBO/KCKHMI rocy1apcTBEHHBIH YHUBEPCUTET IMyTeil coo0eHuns

(IMpusI'YTIIC)

PaccmoTtpeHo: Dk3ameHanuonHbIi omter Ne 15 YTBepxaaro:
Ha 3aCeJaHNH [IUKJIOBOW KOMHCCHH O UCIUTUTHHE HauanbHuk yueOHOTO OTIETA
obmenpodeccHoHaTbHBIX H OI1.10. MaTemaTukKa D.N.0.
MaTeMaTHYECKUX TUCIIUTLIHH JUISL CTIEIUAIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanus HepeBO30K U
0T «___» 20 r. yIpaBJIeHNe Ha TPAHCTIOPTE (10 BHIaM)
IIpencenarens LK I'pynmerl

®.1.0.

1. UccrnenoBanue GpyHKIHIA ¢ TOMOIIBIO IPOW3BOIHON: HHTEPBAIBI MOHOTOHHOCTH U DKCTPEMYMBI
(ynxuumii. Mccnenosats GyHKIMIO HA MOHOTOHHOCTE: f(x) = x? — x + 4.

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

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

[IpenonaBatensb: ®.1.0.

Munucrepcreo Tpancnopra Poceuiickoi denepanun
deepabHOE AreHTCTBO #KeJIe3HOAOPOKHOT0 TPAHCIOPTa
DenepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupesk/ieHue BbIcIIero o0pa3oBaHus
«IIpUBOJEKCKHUIA rOCYIapCTBEHHbI YHUBEPCUTET MyTeil CO001LIeHnsI»

(IIpusl'YIIC)

PaccmoTpeHo: Dk3ameHannonHbIi ouetr Ne 16 VYTBepxKaaro:
Ha 3aC€JJaHHUH LINKJIOBOH KOMHUCCUH [0 JTUCIUILINHE HavansHauk yuebHOTO OTHETA
obmenpodeccnoHambHBIX U OI1.10. MaremaTuka d.N.0.
MaTeMaTU4YECKUX JTUCIUILINH TUTSL CTISTTHATEHOCTH « » 20 T
IIporokom Ne 23.02.01 Opranuzanus N€peBO30K U
OT«__ » 20 r. yIpaBJeHne Ha TpaHCTIOPTe (110 BUIaM)
[Ipencenarens LK [Mpynms

d.N1.0.

1. HenpepbIBHOCTD (pyHKIIMK B TOYKE M HA IPOMEKYTKE. Bbrunciienue npesenos QyHKIui u
3x3+x

N 0 .
MocIieI0BaTeNIbHOCTEN. PackpbITre Heollpe1eIeHHOCTH [5]' Breraucnuts npemen: 11rr(1)
X—

2. CyMMa coObITHH U €€ BEpOSITHOCTb.
3. Haligure oOiiiee pelieHue JTMHEHHOT0 0IHOPOAHOTO UG (EePEeHIINATBHOIO YPABHEHUS BTOPOTO MOPS/IKA C

y'+4y +4y=0

MOCTOSIHHBIMH KO3 puimenramu

[Ipenonasarens: ®.1.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE aTEHTCTBO JKeJIe3HO0POKHOT0 TPAHCIIOPTAa
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IIpueI'YIIC)

PaccmoTtpeno:
HAa 3aCe/IaHNU [IMKJIOBOM KOMHCCHU
obmenpodeccHOHANBHBIX U
MaTeMaTHYECKUX TUCIIUTLIHH
[Iporokon Ne
OT «__ » 20 1.
IIpencenarens 1K

®.1.0.

Dk3ameHannonHbli ouaer Ne 17
O JIUCITUTITHHE
OIL.10. MaTtemaTuka
JUTSL CTICITUAITEHOCTH
23.02.01 Opranu3zanus nepeBo30K U
yIpaBleHue Ha TpaHCTIOPTe (TI0 BUAaM)
['pynmst

YT1Bepxkaaro:

Hauvanpauk yyeOHOTO OT/AETA
D.1.0.

« » 20 T

1. YucnoBas nociuenoBareabHOCTh U e€ npenein. [penen GpyHkuy Ha 66CKOHEYHOCTH U B TOUKE.
2. CymmMma coObITUI U €€ BEPOSITHOCTD.

3. Haiitu nomans (Gurypsl, OrpaHUdEeHHON TMHUAMU ¥ = 6X — X2 1 0Chblo abcuucc.

[IpenonaBatensb: ®.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @egepanumn
®enepajbHOE aTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTa
DeepanabHoe rocy1apcTBeHHOE 0I0/IZKeTHOE 00pa3oBaTe/ibHOe
yupe:kaeHue BbIclIero 00pa3oBaHus
«IIpuBo/KCKHI rocy1apcTBEHHBI YHUBEPCUTET MyTeil cO00IeHHsD)
(ITpusl'YIIC)

Paccmotpeno: DK3ameHaroHHbI Orner Ne 18 YTBEpKIAI0:
Ha 3aCe/IaHNU [IMKJIOBOM KOMHCCHU 10 TUCITUILTIHE Hadvanpauk yyeOHOTO OT/IENA
o0mienpodeccuoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MAaTEMATUYCCKUX NUCIHUILJINH IUI CIIEUAJIBHOCTH « » 20 L.

[Ipotokom Ne
OT «___ » 20 T
[Ipeacenarens LIK

®.1.0.

23.02.01 Opranuzanus IepeBo30K U
ynpasiieHHE Ha TpaHCIopTe (10 BUIAM)
[Mpynms

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

2
3. BBIYHCIUTD OIPeIeICHHBIA HHTErPal J-O,6x(1 —x’ )dx .

[IpenonaBarens:

0

©.1.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

yupe:aeHue BbICHIEro 00pa3oBaHusl

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IIpusI'YIIC)
PaccmoTtpeHo: Dk3ameHanuonHbli ouzer Ne 19 YTBepxaaro:
Ha 3aceJaHuy LIUKIOBOW KOMUCCHH 0 JIVCITUTITIHE Hauvanpauk yyeOHOTO OT/AETA
obmenpodeccHoHaTbHBIX H OI1.10. MaTemaTuKa D.N.0.
MaTeMaTHYECKUX TUCIIUTLIHH JUISL CTIEIUAIBHOCTH « » 20 T
[Tporokomn Ne 23.02.01 Opranusanus IepeBO30K U
OT«__ » 20 T yIpaBJIeHNe Ha TPAHCTIOPTE (10 BHIaM)
IIpencenarens LK I'pynmerl
®.1.0.
1. T'eomeTpryeckuii CMbICI IPOU3BOAHON. YpaBHEHHUE KaCATEIbHOM.
2. CnyyvaiiHas BenuurHa. BUIbI CllydaiiHBIX BEJIMYUH.
2
. tgT4x
3. Beruucnuts npenen Gyaknun im 18 =X .
x—0 2x2
[IpenonaBatensb: ®.1.0.
Munucrepcreo Tpancnopra Poccuiickoilt @eaepauun
deepabHOE ATeHTCTBO #KeJ1e3HOAOPOKHOT0 TPAHCIIOPTa
DenepanabHOE rocy1apcTBEHHOE OI0KeTHOE 00pa3oBaTebHOe
yupe:KaeHue BhICIIEro 00pa3oBaHus
«IIpUBOJEKCKUIA roCyIapCTBEHHbIN YHUBEPCUTET IyTeil CO001LIeHnsI»
(ITpusl'YIIC)

PaccmoTpeHo: Dx3amenannonubIi 6mter Ne 20 VYTBepxKaaro:
Ha 3aceJaHuH LIUKIOBOH KOMHUCCHH O JIMCITUTLTHHE HauanbHuk yyeGHOrO OTAHENA
o0mienpodeccnoHaIbHBIX U OI1.10. MaTeMaTHKa d.1.0.
MaTeMaTUYECKUX TUCIUIUINH JUISL CTICIIMAIbHOCTH « » 20 T

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

®.1.0.

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

v co
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 KacaTelbHON rpaguKy QyHKIMH Y = 3 Sin X B TOUKe abCIUCCOM Xy = "

[IpenonaBarens:

©.1.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO JKeJIe3HO0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IIpueI'YIIC)

PaccmoTtpeno:
HAa 3aCe/IaHNU [IMKJIOBOM KOMHCCHU
obmenpodeccHoHaTbHBIX H
MaTeMaTHYECKUX TUCIIUTLIHH
[Iporokon Ne
OT «__ » 20 1.
IIpencenarens 1K

®.1.0.

Dk3ameHannonHbIi omter Ne 21
O JIUCITUTITHHE
OIL.10. MaTtemaTuka
JUTSL CTICITUAITEHOCTH
23.02.01 Opranu3zanus nepeBo30K U
yIpaBleHue Ha TpaHCTIOpTe (TI0 BUAaM)
['pynmst

YT1Bepxkaaro:

Hauvanpauk yyeOHOTO OT/AETA
D.1.0.

« » 20 T

1. KomOunaropuka. OcHOBHBIC (hOpPMYIIBI KOMOWMHATOPUKH.
2. 3HaKOMEPEMEHHbBIC U 3HAKOUEPEAYFOLIHECs YHCIOBBIE PsiIbl. AOCONIOTHAS M YCIIOBHAS CXOJHMMOCTb.

3. HaiiTi npou3BOJHYI0 QYHKLUH Y =

2x

sinx
[IpenonaBarens: d.1.0.
Munucrepcrso Tpancnopra Poccuiickoil @egepanun
DenepajibHOE ATEHTCTBO KeJe3HOI0POKHOT0 TPAHCIOPTA
DenepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOE 00pa3oBaTebHOe
yupesk/ieHue BhICIIero o0pa3oBaHusi
«IIpUBOJIKCKHUIA rOCYIapCTBEHHbII YHUBEPCUTET MyTell COO0IIEeHNsI»
(ITpusl'YIIC)
PaccmoTpeHo: DK3aMeHalMOHHbIN Ouner No 22 YT1Bepxaaro:
Ha 3aCeJaHUM IIUKIOBOM KOMUCCUU 10 TUCITUILTAHE HavaneHuk yueOHOro oTzena
obmenpodeccnoHambHBIX U OI1.10. MaTtemaTuka d.1N.0.
MaTEMATUYECKHUX JTUCIUIUINH JUTSL CTICITUATEHOCTH « » 20 T

[Ipotokom Ne
OT «___ » 20 T
[Ipeacenarens LIK

®.1.0.

23.02.01 Opranuzamnus IepeBo30K U
ynpasiieHHE Ha TpaHCIopTe (10 BUIaM)
['pynms

1. HpOI/I3BO,Z[HBIe BBICIIINX TTOPSAAKOB.
2. JIuHneviHkie OAHOPOJIHBIC ,Z[I/I(b(i)epeHL[I/IaJ'IBHBIC YpaBHCHUA BTOPOTO MOpAAKA C TOCTOSAHHBIMU

koddurmenTamu

4
3. BBIUNCINTE ONpeneneHHblq HHTETpal .[

[IpenonaBarens:

3xdx
2x* =2

1

©.1.0.




MmunucrepctBo Tpancnopta Poccuiickoii @enepanmun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe

y

YypexaeHHe BhICIIEro 00pa3oBaHusl

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IIpueI'YIIC)

PaccmoTtpeno:

Ha 3aCe/IaHNU [IMKJIOBOM KOMHCCHU

obmenpodeccHoHaTbHBIX H

MaTeMaTHYECKUX TUCIIUTLIHH

[Iporokon Ne

OT «__ »

IIpencenarens 1K
®.1.0.

20 1.

Dk3ameHannonHbIi ommer Ne 23
O JIUCITUTITHHE
OIL.10. MaTtemaTuka
JUTSL CTICITUAITEHOCTH
23.02.01 Opranu3zanus nepeBo3oK 1
yIpaBleHue Ha TpaHCTIOPTe (TI0 BUAaM)
['pynmst

YT1Bepxkaaro:
Hauvanpauk yyeOHOTO OT/AETA
D.1.0.
20 T

« »

1. [TpunoskeHUs OTPEICICHHOTO HHTErpaia B reoMeTpru. Beraucnenue miomazeit uryp ¢
MIOMOILBIO ONPEJEICHHBIX UHTErPaIOB

2. ®ynkunoHansHbIe psiasl. OnpeeneHne, 001acTh CXOJUMOCTH.

3. Haiinute oOuiee penieHre JMHEHHOTO OJHOPOIHOTO U hepeHIInalIbHOr0 YpaBHEHHSI BTOPOTO

MOPSAIKA C TOCTOSTHHBIMU KO3 PUIN

it f_ —
eHTtamu tr 2}’_0.

[IpenonaBarens: d.1.0.
Munucrepcrso Tpancnopra Poccuiickoii @egepanun
®enepajbHOE aTEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIIOPTa
DeepanabHoe rocy1apcTBeHHOE 0I0/IZKeTHOE 00pa3oBaTe/ibHOe
yupesk/ieHue BhICIIero o0pa3oBaHusi
«ITpUBOKCKMIA TOCy1apCTBEeHHBIH YHUBEPCHTET MyTeil cOO0IeHMs»
(ITpusl'YIIC)

Paccmotpeno: Dk3ameHanmoHubii outer Ne 24 YTBEpKIAI0:
Ha 3aCe/IaHNU [IUKJIOBOM KOMHCCHU 10 TUCITUILTIHE HadvanpHuk yyeOHOTO OT/IENA
o0mienpodeccuoHaIbHBIX U OI1.10. MaremaTuKa ®.1.0.
MAaTEMATUYCCKUX NUCIHUILJINH IUTS CIIEUAJIBHOCTH « » 20 L.

[Ipotokom Ne

OT «__ »

[Ipeacenarens LIK
©.1.0.

20 1.

23.02.01 Opranuzamnus IepeBo30K 1
ynpasiieHHE Ha TpaHCcIopTe (10 BUIaM)
[Mpynms

1. Inddepennmansusie ypaBHeHus | mopsiaka: o0miee u 4acTHOE pEIIeHNe, T€OMETPHUUECKUN CMBICT,

HayvaJbHbIE YCIOBHA, 3a1a4a Komm.

2. Beimykiiocts rpaduka ¢yakiuid. Toukn nepernda. ACUMITOTEHI.

3. Haiiti npon3BoiHYI0 QYHKIIUH

[IpenonaBarens:

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

©.1.0.




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101KeTHOEe 00pa3oBaTe/bHOe

yupe:KaeHue BbICHIEro 00pa3oBaHus

«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(IIpueI'YIIC)

PaccmoTtpeno:
HAa 3aCe/IaHNU [IMKJIOBOM KOMHCCHU
obmenpodeccHoHaTbHBIX H
MaTeMaTHYECKUX TUCIIUTLIHH
[Iporokon Ne
OT «__ » 20 1.
IIpencenarens 1K

®.1.0.

Dx3aMmeHanroHHbIN ouner Ne 25
10 JUCHUATUINHE
OI1.10. MaTemaTuka
JUJISL CIIELIUAIBHOCTH
23.02.01 Opranu3zanus nepeBo30K U

['pynmst

yIpaBleHue Ha TpaHCTIOPTe (TI0 BUAaM)

YT1Bepxkaaro:

Hauvanpauk yyeOHOTO OT/AETA
D.1.0.

« » 20 T

1. JIuneitabie omHOponHbIe U depeHnnanbHbIe ypaBHEHHS BTOPOTO MOPSIIKA C TIOCTOSHHBIMU

kod(purmeHTamu.

2. Cnyuaiinas BenuuuHa. Buspl ciyyaiiHbIX BEIUYUH.

3. Beruncnuts npenen GpyHkuun lim

Hpenoz[aBaTenL:

. 2+3x+x?
>l x+1

®.1.0.




BAPUAHT 2

MunucTtepcTBo Tpancnopra Poccuiickoii @enepaunu
@eepabHOE ATEHTCTBO #KeJIe3HOAOPOKHOT0 TPAHCIIOPTa
deepanbHoe rocyIapcTBeHHOE 0I0/IKeTHOE 00pa3oBaTeIbHOe
yupe:kaeHue BbIclIero 00pa3oBaHus
«IIpuBo/KCKHI rocy1apCcTBEHHBI YHHBEPCUTET MyTeil co00IeHHsD)

(ITpusl'YIIC)
PaccmorpeHo: Dk3ameHannonHbIi omter Ne | VYTBepKIaro:
Ha 3acCaaHnu L[I/IKJ'IOBOI71 KOMHUCCUHU 110 JUCLUILINHE Hauvanpuauk yqe6Hor0 oTacia
obmienpodeccnoHanbHBIX U OI1.10. MaremaTuka ®.1.0.
MaTEMaTUYECKUX TUCITAIUITHH TUTS CTICITUATEHOCTH « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oK 1
OT «__ » 20__r yhpaBiicHHe Ha TpaHCTopTe (10 BHIAM)
[pencenarens LK ['pynns
®.1.0.
3 2

1. Beruncnuts npeaen GyHKINH: a) ]]m L ,0) Iim L, B) lim 10x+8x” —4x

0 3x 4 x? 23 6x—18 " T o —2x7 —5x+3

Jx

2. Haittu npousBoanble GpyHKiuu: a) y = 12x° +7 + % +2sin x;0) y=7"-cos3x,B) y=

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

—12x*% +3 5) J- xdx

4. Haiitn uarerpanst: a) [ (14x® — 8x + 3)dx 6) f —

T) iO,6x(2 —x’ )dx .

5. CKOpOCTh JBWKEHUS MaTEPHAIBHOW TOYKM H3MEHSIETCS IO 3aKOHY V=(15t—at2)% . Haiigure

3HAYCHUE ¢ , €CIIM W3BECTHO, YTO MYTh, MPOWJICHHBI TOYKOW OT Hayana JBMXKECHUS JI0 €€ OCTaHOBKH,
paBeH 22,5 m.

6. lanbl mHOecTBa A 1 B. Haiitu o0bennHeHue, epeceyeHre u pa3HocTh MHOecTB A u B, ecnu
A ={alae[—8,+00)}, B ={b| be(- 0, —1)}

7. YCTpOWCTBO COCTOMT U3 JIBYX HE3aBUCHUMO pPa0OTAIOIIMX AJIEMEHTOB. BeposTHOCTH Oe30TKa3HOU
paboThl B TEUYEHHE HEKOTOPOTO BPEMEHH KaXKIOTO M3 HHUX CcOOTBeTCTBeHHO paBHa 0,9, m 0,8. Haiitu

BCPOATHOCTH TOT'O, UYTO B TCUCHUEC HCKOTOPOI'0O BpECMCHHU TOJIBKO OJJUH 3JICMCHT BBIIJIET U3 CTpOA.

8. Haittu o6muit uaterpan audepeHnuansHOro ypapaenus y -y’ = 12x° — 6.

® 3n-2
9. HccnenoBath Ha CXOJIUMOCTb PSif Z .
=1 2"
10 CJ'Iy‘-IaﬁHaf[ BCIIMYMHA X 3a/laHa CJICAYIOIIMUM 3aKOHOM paClpCaC/ICHUA:
X -2 -1 1 3 4

P 02 02]01] 2 |01

HaiiTy HEeN3BECTHYIO BEPOATHOCTh M MATEMATUYECKOE OXKUIAHUE.

[IpenonaBarens




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe
yupe:kaeHue BbIclIero 00pa3oBaHus
«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(ITpusl'YIIC)
PaccmoTtpeHo: Dk3aMeHanMOHHEIH Onyer No 2 YTBepxaaro:
Ha 3aCe/IaHUH [IUKIOBOH KOMHCCUH 0 TUCIATUTHHE HavanbHuk y4eGHOTo OTIea
obmenpodeccHoHaTbHBIX H OI1.10. MaTemaTuKa D.N.0.
MaTeMaTHYECKUX TUCIIUTLIHH JUISL CTIEIUAIBHOCTH « » 20 T
ITporokon Ne 23.02.01 Opranusanus IepeBO30K U
0T «___» 20 r. yIpaBJIeHNe Ha TPAHCTIOPTE (10 BHIaM)
IIpencenarens LK I'pynmerl
®.1.0.
2 3

1. Beruucnuth npenen GpyHknuu: a) m LS ,0) I L, B) li W

oo 3x — X =2 5x—-10 xow Tx +x° —5x

g (8x)
e

2 .
2. Haittu npon3sBonsle GyHKmy: a) y = 10x° — 3 + — —12sinx;6) y=5"-cos3x,B) y=
X

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

_h 4 8
3-2x"+7x dX,B)I xdx

4. Haittn uarerpanst a) [ (12x — 9 + 14x°)dx 6) J. 7 ﬁ; r
X —5x

2
) [0.4x(8 - x* ).
0
5. CxopocTh JABUKXCHHSA U3MCECHACTCA IO 3aKOH V= I’lt2 )M, HaﬁHHTe 3HA4YCHUEC n , €CJIIN N3BECTHO
c b b

YTO IyTh, IPONJCHHBIN TEJIOM 3a IIATYI0 CEKYHIY, paBeH 59 u .

6. lanbl mHOkecTBa A 1 B. Halitu o6beninHeHne, nepeceyeHre U pa3HocTh MHOXeCTB A u B, ecnu
A ={alae(—10,+0)}, B ={b| be(- o0 ,12]}

7. Jna curHanusanuu 00 aBapuM YCTAHOBJIEHBI JIBa HE3aBUCHUMO paOOTAIOLIMX CUTHAIM3ATOpA.
BeposiTHOCTH TOTO, YTO MpHU aBapuu CUTHANIMU3aTOp cpaboraer, paBHa 0,8 Ui MepBOro CUTHAIM3ATOPA,
0,7. HaiiTu BepOATHOCTH TOT0, YTO IIPHU aBapuu CpadOTAET TOIBKO OJNH CUTHAIIU3ATOP.

8. Haittu o6muii unTerpan guddepeHnuansHoro ypapaeHus y -y = 14x° — 6.

X 2_4n
9. UccnenoBaTh HAa CXOTUMOCTH PSIT D, .

n=1 6"

10. Cnyyvaifnas BenuunHa X 3a/aHa CISAYIOUIMM 3aKOHOM PacIpeesICHuUs:
X -2 1 3 5 6
P ? 0301102 0,1

Haiitn HCU3BCCTHYIO BEPOATHOCTb U MATEMATHUYCCKOC OKUIAAHUC.

[IpenonaBarens




MmunucrepcTBo Tpancnopta Poccuniickoit @enepanun
denepanbHOE AaTEHTCTBO JKeJIe3HOI0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe
yupe:kaeHue BbIclIero 00pa3oBaHus
«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(ITpusl'YIIC)
PaccmoTtpeHo: Dk3ameHarMoHHbIH Ouaer No 3 YTBepxaaro:
Ha 3aCe/IaHUH [IUKIOBOH KOMHCCUH 0 TUCIATUTHHE HavanbHuk y4eGHOTo OTIea
obmenpodeccHoHaTbHBIX H OI1.10. MaTemaTuKa D.N.0.
MaTeMaTHYECKUX TUCIIUTLINH JUISL CTIEIUAIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanus HepeBO30K U
0T «___» 20 r. yIpaBJIeHNe Ha TPAHCTIOPTE (10 BHIaM)
IIpencenarens LK I'pynmerl
®.1.0.
3
1. Beruucnuth npegen GpyHkiuu: a) m 3 lim 2 lim 2 mxrl

e dx—1 ) P 4x—12 p) e x +4x% - x°

1g (4x) .

Jx

. 3
2. Haifti nmpousBoubie pyHkmmn: a) y = 5x* —7sin x + ——-6;0) y= (2x —5)- sin3x,B) y =
by

3. Haiitu Touxu neperu6a kpusoit f (x) = x* — 6x? + 4.

xdx

5 _ 1255 +3 2
—4x+ 52 i T) I[0,6x(2—x2 )dx.

7
4. Haiitu unrterpanst: a) [ (18x° — 6x + 9)dx 6)I al dx , B) I

5. Teno aBWXKETCA TPSIMOJIMHEHMHO CO CKOPOCTHIO V=(b-t—t2)f% . Haimure 3wavenue b , eciu

M3BECTHO YTO MyTh, IPOWJICHHBIN TEJIOM OT Hadaja IyTH, 1O €r0 OCTAHOBKH paBeH 288 i .

6. Jlanbr mHOKecTBa A 1 B. Haiitu o0bennHeHue, nepecedyeHue U pa3sHOCTh MHOXECTB A u B, ecnu
A = {alae [2,+0)}, B ={b| be(- 0, 3)}

7. Paboumii oO6cmy)UBaeT J1Ba CTaHKa, paboTaloIUX HE3aBUCUMO JIpYT OT JApyra. BeposTHOCTb TOro, 4To
3a CMEHYy INepBbli CTaHOK He MmoTpeOyer BHMMaHuUs pabouero, paBHa 0,9, Bropoit — 0,8. Haiitu
BEPOATHOCTH TOT'O, YTO 3a CMEHY TOJIbKO OJIMH CTAaHOK HE MOTpeOyeT BHUMAaHUS.

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

= 2—5n
9. HccnenoBath Ha CXOJIUMOCTb PSIf Z 9"
n=l1

10. CnyyaiiHas BenuunHa X 3a/aHa CJISAYIOUIMM 3aKOHOM pacIpeesIeHus:
X -1 0 1 3 4
I 0,2 ? 0,104 ] 0,1

Haiity HEeM3BECTHYIO BEPOATHOCTh M MAaTEMATUYECKOE OXKUIAHUE.

[IpenonaBarens




MmunucrepcTBo Tpancnopta Poccniickoii @enepanun
denepanbHOE AaTEHTCTBO KeJIe3HOJ0POKHOT0 TPAHCIIOPTA
®DenepaibHOE FOCYAAPCTBEHHOE 0101 KeTHOE 00pa3oBaTebHOe
yupe:kaeHue BbIclIero 00pa3oBaHus
«IIpuBO/EKCKHI rocy1apCcTBEHHBIH YHUBEPCUTET IMyTel CO00IeHHsD)

(ITpusl'YIIC)
PaccmoTtpeHo: Dk3aMeHanMoHHbIH Omaer No 4 YTBepxaaro:
Ha 3aCe/IaHUH [IUKJIOBOH KOMHCCUH 0 TUCIATUTHHE HavanbHuk y4eGHOTo OTIea
obmenpodeccHoHaTbHBIX H OI1.10. MaTemaTuKa D.N.0.
MaTeMaTHYECKUX TUCIIUTLIHH JUISL CTIEIUAIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanus HepeBO30K U
0T «___» 20 r. yIpaBJIeHHe Ha TPAHCIopTe (10 BUIaM)
IIpencenarens LK I'pynmel
®.1.0.
3 2
1. Boruucnuth npenen GpyHkuu: a) m ! lim _6 lim 10x =27 +1

o0 x+4x° g) 8 3x =24 p) 0 Tx +5x —x

In(4x)

2. Haittu npon3sBoansle Gpyskimu: a) y = 0,4x* —8cos x +16 — ig ;0) y=tg (9x)~ex ,B) y= Ire5
X X+

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

DB [ [ossi-w s

4. Haiitu unrterpanst: a) [ (5 — 12x — 6x>)dx 6) I
5. Teno GpoleHO BEPTUKAIILHO BBEPX CO CKOPOCTHIO, KOTOPAst H3MEHSETCS 10 3aKOHYy V = (c —9,8t) f% .

Haiinure 3Ha4eHwue ¢, €CM U3BECTHO, YTO HaUOOJIbINIAs BHICOTA MO IbeMa paBHa 44,1 v .

6. [lausl MHOecTBa A u B. HaliTu o0benuHeHue, nepeceyeHre u pa3HocTh MHOXecTB A u B, eciiu
A ={alae(—=5,+)}, B ={b| be(- 0, 11]}

7. JIBa yyamuxcsi Ha 3K3aMeHe He3aBHCHMO JpYT OT Jpyra peliaT oJHYy U Ty Xke 3agady. BepostHocTu
ee pemeHus 3tumu ydamumucs pasasl 0,7 u 0,6 coorBercTBeHHO. Haliiure BEpOATHOCTH TOTrO, YTO
TOJIKO OJIMH y4alllUHCs PeluT 3a7auy

8. Haittu 06muit unTerpan nuddepeHnuanbHoro ypapHenus x — 4x3 =y -y,
o0 571

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

10. CnyyaiiHas BenuunHa X 3a/laHa CJIEAYIOLUIMM 3aKOHOM pacIpeesIeHus:
X -2 -1 2 4 5
p 0,1 1020103 ?

HaiiTy HEeM3BECTHYIO BEPOATHOCTh M MAaTEMATUYECKOE OXKUIAHNUE.

[IpenonaBarens




