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[TacropT KOMILJIEKTa KOHTPOJIbHO-OILIEHOYHBIX CPEACTB.

Pe3ynbpTaThel 0cBOEHUs1 yueOHOM AUCUMIUIMHBI, MOJIEXKAIINE TPOBEPKE.
OneHka 0CBOEHUS yueOHOM TUCUUIIIIMHBI:

@DopMBbI U METOIbI OLICHUBAHUSI.

KoaudukaTop oLleHOYHBIX CPEICTB.

3aaHus 7151 OLICHKU OCBOEHHUS TUCLUIIIIUHBI.



1. MacnopT KOMILIEKTa KOHTPOJIbHO-OLIEHOYHBIX CPEJACTB

B pesynbrare ocBoeHuss ydeOHON nucuumnuuel EH.01 Mamemamuxa
oOyyaroiuiicst 1ojikeH 00sanarh npeaxycMoTpeHHbiMu @I'OC no crnenuaibHOCTH
23.02.01 Opeanuzayus nepeso3ok u ympasienue Ha mpaHcnopme (no 6udam)
(bazosass  noocomoexa)  CIEAYIONIMMHU  3HAHUSMH, YMCHHUSMH, KOTOpBIC
dopMupyroT npodeccruoHanbHble KOMIIETEHLUUH, U OOIMMH KOMIIETCHLMSIMH, a
TaK)K€ JIMYHOCTHBIMH PE3yJIbTaTaMH, OCBaMBAEMBbIMM B paMKaxX MpPOrpaMMBbl
BOCITUTAHUS:

V1 - NPpUMCHATL MATCMATUYCCKUC MCETOIbI I[I/I(i)(bepeHHI/IaJ'IBHOFO )51
HHTCTPAJIBHOT'O NCUUCJICHUA OJIA PCIICHUA HpO(l)CCCI/IOHaJIBHBIX 3a1a4,
V2 - IIPUMCHATL OCHOBHBIC TIOJIOKCHUS TCOPUU BepOHTHOCTeﬁ n

MaTEMaTUYECKOM CTaTUCTUKH B IPO(HECCUOHATILHOM IEATEIbHOCTH;

VY3 - UCoJIb30BaTh NMPUEMBI U METOJIbI MATEMATUYECKOTO CUHTE3a U aHAJIN3a
B PA3JIMYHBIX MPOPECCUOHAIBHBIX CUTYAIUAX;

31 - OCHOBHBIE MTOHATHSI U METOJIbI MATEMATUYECKO-JIOTHYECKOIO CUHTE3a U
aHaJn3a JIOTUYECKUX YCTPOMCTB,

32 - pemarb MPUKIATHBIE OJEKTPOTEXHUYECKHUE 3a/adyd  METOJIOM
KOMIUIEKCHBIX YUCET,;

OK 01 Beibupats cnocoObl  pemieHust 3aaad  npodecCUOHANTbHON
JEsITeIbHOCTH IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM;

OK 02 Hcnonp30BaTh COBpPEMEHHBIE CpEACTBAa IOMCKA, aHAIW3a |

UHTepIpeTanuu nHhopMali U HHOOPMAIITMOHHBIE TEXHOJIOTHUHU JJIS BBITTOJIHEHHUS
3a/1a4y mpodeccuoHaIbHON NesATeIbHOCTH;

K 1.3 OdopMiiATh JOKYMEHTHI, PETJIaMEHTUPYIOIIUE OpraHU3alNI0
NIEPEBO30YHOTO MPOIIECCA;

IIK 2.1 Opranu3oBeiBaTh pabOTy IepcoHajda MO IJIAHUPOBAHUIO U
OpraHu3aluu MEPEBO30YHOI0 MPOLECCa;

IIK 3.1 OpranuzoBbiBaTh ~ paboTy  mepcoHanma 1o  oOpaboTke
NEPEBO30YHBIX JOKYMEHTOB W  OCYIIECTBIEHHUIO pAcyeToB 3a  YCIyIH,
MPEAOCTaBISIEMbIE TPAHCIIOPTHBIMU OPraHU3ALUSAMM.

JIP 2. TIposiBnsitomuii AKTUBHYIO FPaXKIAHCKYO MO3ULIHIO,
JEMOHCTPUPYIOIIUN MPUBEPKEHHOCTh IMPUHIIMIAM YECTHOCTH, MOPSIOYHOCTH,
OTKPBITOCTH, SKOHOMHMYECKM AKTHUBHBIA W Y4YacTBYIOIIMWA B CTYJEHYECKOM H
TEPPUTOPUATIEHOM CaMOYTPABIECHUH, B TOM YHUCJIE Ha YCIOBUSIX JTOOPOBOIHYECTBA,
NPOJYKTUBHO  B3aUMOJCWUCTBYIOIIMM W  YYACTBYIOIIMA B  JICSATEIIBHOCTH
0OIIIeCTBEHHBIX OPTaHU3AIIHI;

JIP 4. TIposiBNsAIOIIMN M JIEMOHCTPUPYIOIIUNA YBa)XKEHHE K JIIOASIM TpPYyHa,
OCO3HAIONINKA IIEHHOCTHh COOCTBEHHOTO Tpyaa. CTpeMsimuiics K OPMHUPOBAHUIO B
CETEBOM cpejie JIMYHOCTHO U MPO(EeCCHOHATBPHOTO KOHCTPYKTUBHOTO «ITU(GPOBOTO
ciena;

JIP 23. [Tonyuenne 00y4YarOMIMMUCA BO3MOKHOCTH CAMOPACKPBITUS U
caMopeann3alus JUYHOCTH;



JIP 30. OcCylIecTBIAIOIMMA MMOUCK W MCIHOJb30BaHUE HH(POPMALINH,
HeoOXxonuMon  ayig  3(Q@PEKTUBHOrO  BBINOJIHEHUS  PAa3NMYHBIX  3ajad,
po(eCcCUOHATBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

®dopMoil arTecTaluy 1Mo y4eOHOU TUCUUILIIMHE SIBISETCS IKIAMEH.



2. Pe3yabTaThl
NnpoBepKe

2.1.

OCBOCHHUSI Y4YeOHOM JIMCHUILINHBI,

nmoaJjiexxkamme

B pesynbTare arrecrauuu no y4yeOHOW JUCHUIUIMHE OCYILIECTBIISAETCS

KOMIUIEKCHAs MPOBEpPKa CIEAYIOIIUX YMEHHMU M 3HAHHWM, a TaKXKe IMHAMHKa

dopMupoBaHus OOIIMX,

PE3YILTATOB B paMKax IMPOTrpaMMbl BOCIIMTAHUA:

npoeCCUOHATBHBIX KOMIETEHIIUH W JIMYHOCTHBIX

PesyabTaTsl 00yyeHus

IToxa3aTenu oueHKH

(I)opMa KOHTPOJIA "

(¥, 3, OK/IIK, JIP) pe3yJabTara OlleHUBAHUA
YMmerb:
V1 - npuMeHsTh MaTeMaTUYECKHUE | IPUMEHEHUE MATEMATHYECKUX | HKCIEPTHOE
MeToabl  nuddepeHaTIbHOTO | | METOJ0B AU(PPepeHInanbHOro | HaOII0AeHIE 51
WHTETPAIBHOTO HWCYUCICHUS JUIS | 1 UHTETPAIBHOTO HMCUYUCIICHHS | OIEHKA Ha
perieHus NpoECCHOHANBHBIX | IPU  PEIIEHWH  3a7a4 € | MPOBEPOUHBIX
3a/1ay; MPAKTUYECKUM COJICPKAHUEM paboTtax u
[IK 3.1 MIPAKTUYECKUX
OK 01, OK 02 3aHATHIX.
JIP 2, JIP 4, JIP 23, JIP 30 Tekymuii KOHTPOJIb:
Y2 - npumensTh OCHOBHBIC | IPUMEHEHHUE OCHOBHBIX | TECTHPOBAHUE,
MOJIO)KEHUST TEOPUU BEPOATHOCTEW | MOJOKEHUN TEOpUU | BBIIOJHEHUE
U MaTeMaTU4YeCKOW CTATUCTUKU B | BEPOSITHOCTEU U | TMPaKTHYECKHUX
podecCHOHABHOM JIEATSIIBHOCTH | MATEMAaTHYCCKOW CTAaTHCTUKW | 3aHATHN u
IK 1.3, TIK 2.1, TIK 3.1 Opd  peHICHMH  3aJad ¢ | [POBEPOUHBIX PaboT,
OK 01, OK 02 MPAKTUYECKUM COAEPKAHUEM BBITIOJIHEHU S
JIP 2, JIP 4, JIP 23, JIP 30 AHINBUYATBHBIX
V3 - wucnoiap30BaTh NPUEMbI W | IPUMEHEHHE  TEOPETUYECKHUX | 3aJaHUN
METOJIbIl MAaTEMAaTHUUECKOTO CHHTEe3a | (JaKTOB TIPH PEIICHUW 3ajad, (cooOmenwus,
u aHanu3a B Pa3IMYHBIX | [IPOSIBICHUE CIIOCOOHOCTH | JOKJIAJbI).
podeccHoHaAbHBIX CUTYaIHIX. pasOuMparsCs B MareMaTuueckux | [Ipomedicymounasn
IIK 1.3, IIK 2.1, TIK 3.1 METOJaX, HEOOXOAMMBIX Il | ammecmayus:
OK 01, OK 02 paboThl MO  CHEHUATBLHOCTH, | IK3AMEH
JIP 2, JIP 4, JIP 23, JIP 30 MIPUMEHEHHUE HaBBIKOB
00pabOTKHU YHMCIIOBBIX JAHHBIX
3HaTh:
31 - OCHOBHBIE TIOHATHS U METOJbI | BIIAJICHUE TEPMHUHOJIOTUEH | 3KCHEPTHOE
MAaTeMaTHYECKO-JIOTHUECKOTrO NPEAMETHON obmnactu, | HaOmoneHue u
CHMHTE3a M AaHajiu3a JIOTMYECKUX | KOPPEKTHOE  MCIIOJb30BAaHUE | OLIEHKA Ha
YCTPOMCTB MaTEMaTUYECKOM CHMBOJIMKH, | TPOBEPOYHBIX
IIK 1.3, TIK 2.1, IIK 3.1 000CHOBaHHE BBIOOpa | paboTax u
OK 01, OK 02 MaT€MaTHUYeCKUX  METOJOB | MPAKTUYECKUX
JIP 2, JIP 4, JIP 23, JIP 30 IIPU  PELICHUU MPUKIATHBIX | 3aHATUAX.
3a7a4 Tekymun KOHTPOJIb:
32 - pewars  NOPUKIATHBIE | COOTBETCTBUE BBIOpaHHBIX | TECTUPOBAHME,
ANEKTPOTEXHUYECKUE 3a/layd | METOJOB LENsAM M 3a/ayaM, | BBIITOJIHEHHE
METOJIOM KOMIUIEKCHBIX YUCE 000CHOBaHHE BbIOOpa M | NPAKTHYECKUX
IIK 3.1 OpUMEHEHHUSI ~ METOJOB U | 3aHATHH u
OK 01, OK 02 CrOCOOOB  pellleHdst  3a1ad4, | [POBEPOUHBIX PadoT,
JIP 2, JIP 4, JIP 23, JIP 30 IIPUMEHEHUE HAaBBLIKOB | BBIIIOJIHCHUS
00pabOTKY YHCIIOBBIX TAHHBIX WHIUBUIYaTbHBIX

3aJlaHui




(cooObmienus,
JIOKJIAbI).
Ilpomesicymounasn
ammecmayus.
9K3aMeH




3. Onenka ocBoeHMsl y4eOHOM TUCIUIJINHBI:

3.1. ®opmMbl U METOAbI KOHTPOJIS.

IIpenmeTromM OLEHKM cilyKaT yMEHHs W 3HaHudA, npeaycMmorpeHHele OI'OC mo
mucuuuinie EH.01 Mamemamuka, HanpaBieHHblE Ha (OpMUpOBaHUE OOLIUX U
npo(ecCUOHaNBHBIX KOMIETEHIMH, a TaKke JTUYHOCTHBIX Pe3yJbTaTOB B pamMKax
MPOrpaMMbl BOCITUTAHUS.



KoHTpoJIb 1 OleHKa 0CBOCHUSA Y4eOHOM TUCUMILIMHBI 110 TeMaM (pa3aesam)

OnemeHT Y /| @DopMBI U1 METOJBI KOHTPOJIS
Texkymuii KOHTPOJIb PyGexHbIil KOHTPOJIb IIpomexxyTouHas arrecranus
Dopmbl [IpoBepsiemble Dopmel IIpoBepsiemble dopma IIpoBepsieMble
KOHTPOJIA OK, IIK, V¥, 3, KOHTPOJIA OK, IIK, VY, 3, KOHTPOJIA OK, IIK, VY, 3,
JIP JIP JIP
OK 01, OK 02,
MK 1.3, TIK 2.1,
BBenenue CP Nel IIK 3.1,
JIP 2, JIP 4,
JIP 23, JIP 30
Paznea 1. D
MaTteMaTH4ecKHi
aHaJInu3
Tema 1.1. V1, V3, 31, T Nel, ITP Nel, V1, V3, 31, Vi1, V3, 31,
Huddepennmansaoe u CP Ne2 OK 01, OK 02, ITPNe2, ITP Ne3, OK 01, OK 02, OK 01, OK 02,
HUHTETpAIbHOE II3 Nel, TI3 Ne2, | TIK 1.3, TIK 2.1, ITP Ne4, IIK 1.3, IIK 2.1, IIK 1.3, TIK 2.1,
HCYHCIICHHE II3 Ne3,  TI3 Ne4, | TIK 3.1, IIK 3.1, IIK 3.1,
I13 Ne5 JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tema 1.2. CP Ne3 V1, V3,31, 32, ITP Ne5, ITP Ne6 V1, V3,31, 32, V1, V3,31, 32,
OOBIKHOBEHHBIE 113 Ne6 OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
muddepeHnnanbHpIe IIK 1.3, TIK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
ypaBHEHUS TIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tema 1.3. Psaasl CP Ne4 V1,V¥3, 31, T Ne2 V1,V¥3, 31, V1,¥3, 31,
I13 Ne7, T13 Nesg, OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
I13 Ne9 TIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,




IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Paznen 2. OcHOBBI
AMCKPETHOM
MaTeMaTHKH
Tema 2.1. OcHOBBI CP Neo5 V3, 31, TIP Ne7 V3, 31, V3, 31,
TEOPUU MHOKECTB OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
IIK 1.3, TIK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tema 2.2. OCHOBEI CP Ne6 V3,31, T Ne 3 V3,31, V¥3, 31,
Teopuu rpadon 113 Nel0 OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
IIK 1.3, TIK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Pazaen 3. OcHoBBI
TEOPUH BEPOSITHOCTH U
MaTeMaTU4YeCKO
CTATHCTHKH
Tema 3.1. Beposataoctb. | CP Ne7 V2,¥3, 31, T Ne4 v2,¥3, 31, V2,¥3, 31,
TeopeMsl CIOKEHUS U II3 Nel1, II3 Nel12 | OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
YMHOXEHUS IK 1.3, I[IK 2.1, IK 1.3, I[IK 2.1, IIK 1.3, I[IK 2.1,
BEPOSITHOCTEH IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,
JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tewma 3.2. Cnyuaiinas CP Neg V2,3, 31, T Ne5 V2,3, 31, V2,3, 31,
BEIMYMHA, ee PYHKIUs 113 Nel3 OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
pacrpeneneHust IIK 1.3, T1IK 2.1, IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
IIK 3.1, IIK 3.1, IIK 3.1,
JIP 2, JIP 4, JIP 2, JIP 4, JIP 2, JIP 4,




JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Tewma 3.3. CP N9 v2,¥3, 31, T Ne5 v2,¥3, 31, V2,3, 31,
MaremaTu4ueckoe 113 Ne14, 113 Nel5 | OK 01, OK 02, OK 01, OK 02, OK 01, OK 02,
0KUJAHUE U TUCTIEPCHS IIK 1.3, T1IK 2.1, IIK 1.3, 1IK 2.1, IIK 1.3, IIK 2.1,
CIIy4alHOU BEJIMYHHBI IIK 3.1, IIK 3.1, IIK 3.1,

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

JIP 23, JIP 30 JIP 23, JIP 30 JIP 23, JIP 30
Paznen 4. OcHOBHBIE
YHMCJIEHHbI€ METO/IbI
Tema 4.1. Uncnennoe CP Nel0 V1, V3,31, 32, V1, V3, 31, 32,
MHTErpUpOBaHUE I13 Nel6 OK 01, OK 02, OK 01, OK 02,

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

IIK 3.1, IIK 3.1,

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

JIP 23, JIP 30 JIP 23, JIP 30
Tema 4.2. Uncnennoe CP Nell V1, V3, 31, 32, V1, V3, 31, 32,
g epeHnnpoBaHe I13 Nel7, IT3 Ne18 | OK 01, OK 02, OK 01, OK 02,

IK 1.3, IIK 2.1, K 1.3, I[IK 2.1,

IK 3.1, IIK 3.1,

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

JIP 23, JIP 30 JIP 23, JIP 30
Tema 4.3. UncneHHoe CP Nel2 V1, V3,31, 32, V1, V3,31, 32,
pernieHue I13 Nel19 OK 01, OK 02, OK 01, OK 02,
OOBIKHOBEHHBIX Ilpeocmasnenue IIK 1.3, IIK 2.1, IIK 1.3, IIK 2.1,
muddepeHnanTbHBIX coobujenus IIK 3.1, IIK 3.1,
ypaBHEHUU (Ooxnaoa) JIP 2, JIP 4, JIP 2, JIP 4,

JIP 23, JIP 30 JIP 23, JIP 30




3.2 Konugukarop oueHOYHBbIX CPeJICTB

QOyHKIMOHAIBHBIN IIPU3HAK
OLICHOYHOTO CpeJCTBa (THUM
KOHTPOJILHOTO 3a/1aHus)

Kon ouenounoro cpeacrsa

ITpaktnueckoe 3ansarue No n I13 No n
TectupoBanue T
ITpoBepounas pabora No n ITP Ne n
3ananug s camocTosTenbHoi pabotel | CP

DK3aMeH




4.3aganud 1J19 OEHKH OCBOCHHUSA TUCIHUIIIHHBI
TEKYHII/Iﬁ KOHTPOJIb

IIpakTnyeckue 3ansitus Ne 1-19

Paznen 1. MaremaTuyeckuil aHaims

Tema 1.1. luddepennmanbHoe 1 UHTErpaIbHOE UCUNCIEHHE

[Ipaktuyeckoe 3ansTre Nel. BerauciieHne mpon3BoTHOM CIIOKHBIX (QYHKIIHHA.

[IpaxTueckoe 3anarue Ne2. BeiunciieHre IpOCTENUIINX ONPENEIICHHBIX HHTETPAJIOB.

[Ipaktueckoe 3anatrue Ne3. Pacuer comnpspkeHHl ¢ NPUMEHEHUEM IPOM3BOJHOM B HH)KEHEPHOM
rpaduke.

[IpakTueckoe 3anstue Ne4. OmpenerieHME MakCMMyMa MOIIHOCTH B ILIENM IOCTOSHHOTO TOKa C
MIPUMEHEHUEM [TPOU3BOIHOM.

[IpakTueckoe 3anstre NeS. Beluncienue ruomane U 0oObEMOB IMpPHU MPOEKTUPOBAHUM OOBEKTOB
TpaHCHIOpPTa ¢ IPUMEHEHUEM ONPEEIIEHHOTO UHTErpaa.

Tema 1.2. O6bikHOBEHHBIE MU depeHIInaIbHbIE YpaBHEHUS

[Ipaktueckoe 3ansatue Ne6. Pemenune muddepeHUMaNbHBIX YpaBHEHH MEpPBOrO MOpSAIKa C
pa3IeNSOIIMMHUCS TEPEMEHHBIMHU.

Tema 1.3. Panst

[IpaxTueckoe 3anarue Ne7. Pasnoxxenue ¢pyHkimii B psg Oypobe.

[TpakTnueckoe 3anarue Ne8. Pacyer aleKTpUYECKUX LENed HECUHYCOUTABHBIX TEPHUOIUYECKHX TOKOB
¢ npuMeHeHueM pAoB Dypee.

[IpakTueckoe 3ansTHe Ne9. OneHka pe3ylnbTaTOB TECTOBOTO AKCIEpUMeEHTa 3((HEKTUBHOCTH pabOThI
MEXaHM3MOB U 00OpYJOBAaHUS HA >KEJIE3HOJOPOKHOM TPAHCIIOPTE MO CPEJCTBAM, OMpPENENIEHHE CXOAUMOCTH
YHCIIO0BOIO psijia Mo npusHaky [lanamoepa.

Paznen 2. OCHOBBI IUCKPETHOW MAaT€MATUKU

Tema 2.2. OcHOBBI TeOpUH rpadoB

[Tpaktnueckoe 3anstue Nel(. Tloctpoenue rpada mo yCIOBHIO CHTYAIlMOHHOM 3ajaud: B YIPaBJICHUU
nH(QPACTPYKTypaMH Ha TPAHCIOPTE; B CTPYKTYype B3aMMOJACWUCTBHUSI pPA3IUYHBIX BHUJOB TPAHCIOPTa, B
(bopMUpPOBaHUM TEXHOJIOTHUECKOTO [IUKJIA OKa3aHHsI YCIyT Ha TPAHCIOPTE.

Pasznen 3. OCHOBBI TEOPUH BEPOATHOCTU U MATEMAaTUYECKON CTATUCTUKU

Tema 3.1. BepositTHOCTB. Teopembl CI0KEHUS U YMHOKXEHHUS BEPOSTHOCTEN

[Ipaktnueckoe 3ansitue Nell. PemieHue mnpocTedmmx 3agad Ha ONPEACIICHUE BEPOATHOCTH C
UCIOJIb30BAHUEM TEOPEMBI CIIOKEHUS BEPOSITHOCTEH .

[Ipaktueckoe 3austue Nel2. Pemenue 3a1au Ha HaxX0X/I€HUE BEPOSITHOCTH COOBITHSI IPU U3YUYECHUU U
IUTAHUPOBAHUH PHIHKA YCIIYT Ha TPAHCIOPTE.

Tema 3.2. CnyuaiiHas BeIU4MHA, €€ PyHKUIUS pacipeaeneHus

[Ipaktuueckoe 3anstue Nel3. [To 3a7aHHOMY YCIIOBHUIO IOCTPOEHUE PAJIOB PACHPECIICHUs CIIy4aillHON
BEJIMYUHBI.

Tema 3.3. MaremaTuueckoe OKHJIaHUE U TUCTIEPCUS CIIyHalHON BEIUYHHBI

[Ipaktuueckoe 3ansatue Nel4. HaxoxneHue MaTeMaTHUECKOIO OKUAAHUSA, JUCIEPCUU U CPEIHEro
KBaJPAaTUYHOTO OTKJIOHEHMSI TMCKPETHOM CITy4ailHOM BEIMYMHBI 3aKOHOM PACIIPEACTICHUS.

[Ipaktuueckoe 3ansitue Nel5. PemieHue 3amau Ha HaXOXKJIEHUE MAaTEMATUUYECKOTO OXHUAAHUA U
JCTIEPCUU TIPU OTIeHKe A(h(HEKTUBHOCTHU 3aKa30B U OOCITY)KMBaHUSI TOTpeOUTENel yCIyr U P OLIEHKE CHCTEM
HAJEKHOCTH, 0€30MAaCHOCTH U Ka4eCTBa YCIIYT Ha KeJe3HOIOPOKHOM TPAHCTIOPTE.

Pasnen 4. OCHOBHBIE YNCIIEHHBIE METO/IbI

Tema 4.1. UncneHHOE HHTETPUPOBAHUE

[Ipaktuyeckoe 3anarue Nel6. Boruncnenue naTerpaioB mno ¢popmyiaM OpsSMOYroJIbHUKOB, Tpanelui u
dopmyne Cumricona. OmieHKa NOTPEIIHOCTH.

Tema 4.2. Uucnennoe nuddepeHnupoBatue

IIpaktuyeckoe 3anstue Nel7. Pemienue 3aau Ha HaXOXKACHUE MO TaOJIMYHO 337aHHON (QyHKUMU (TIpU
Nn=2), GyHKINH, 33TaHHON aHATTUTUYECKH.




9TON  (QYHKUMU ISl ONpeCTICHHS
IKCIUIyaTalldd  JIEKTPOCHAOXKEHHA  Ha

Nel8. HccimenoBaHue CBOWCTB
TEXHUYECKOIO  IIUKIIA

IIpakTnueckoe 3aHATHE
3h(PEKTUBHOCTH  TUIAHUPOBAHUS
KEJIE3HOOPOKHOM TPAHCIIOPTE.

Tema 4.3. UuciieHHoe penieHue 0ObIKHOBEHHBIX U] depeHInanbHbIX ypaBHEHUI

[IpakTueckoe 3anstue Nel9. OnpeneneHue KONMMYECTBA 3JIEKTPOSHEPTHUH, 3aTPAYEHHOW Ha TITy
MOE3/I0B B 3aBUCHMOCTH OT IUIaHAa M Tpowis MyTH C HCHOJNB30BAaHMEM  MeToJa Oiiniepa, pelieHue

0OBIKHOBEHHBIX AU (hepeHINANTBEHBIX YPABHEHHH.

METOJUYECKHUE YKA3AHHUS K BBIIIOJIHEHUIO IPAKTUYECKOI'O 3AHATHUS Ne 1
Buiuucnenue npouzgoonoii cnoxicHvix QyHKyuil
Iens pabomur: oTpaboTaTh HaBBIKU UG GEPEHIIMPOBAHNE YIIEMEHTAPHBIX M CII0KHBIX (QYHKITHI.
Obopyoosanue: VHCTPYKTHBHBIE KQPTOUKHU, TAOJIUIA OCHOBHBIX (hopmyn nuddhepeHnpoBaHs, TETPaIb C
TICKITHSIMH.
Xoa padoTsl
OdopMUTD BBITIOJTHEHHUE TPAKTUUECKON PadOTHI:
1) Bapwuanr, 2) L{ens pabotsl, 3) Homep, ycinoBue 3agaun u €€ perieHne

Bapuant Ne 3ajmanme
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

|. Haiiti mpon3BoiHbIE (YHKITHHU:

1. y=3x"—6x+5

2. y=5x°+3x-1

3. y=7x"-2x-6

4. y=6x*—3x+7 5. y=8x°+2x-2 6. y=2"(3-x)
7. y=(7-xp" 8. y=(1-x)7* 9. y=6"(5-x)
10. y:3x(2_x) 11. f(x)=3sin x+ 34—2 12. f(x):5cosx—i5+7
4x SX
5 e 2 3
13. f(x)=—7cosx+3?—5 14. f(x)=—6sin X—WJFS 15 f(x):3tgx+4x4_7
e” 3/x e”
16. y= 17. y= Y=
y 3 X y ex 18 y 4\/§
e* 4/x
19 = 20 =
y /x y N
I1. HaiiTi mpoun3BoaHbIE CIOKHBIX (DYHKITHI:
21. y:(6x+5x3—1)9 22. y=(8—4x+2)c5)7 23. y= 3x6—5x+2)
24, y=(4x—8)66—9)5 25. y:(4—7x—5x7)6 26. y:|n4(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(l0x)+4arcctg(10x) | 32. y=3cos(7x)—5arccos(9x)
33. y=—6arcsin (4x)—3sin (4x) 34. y = 4sin(10x)+ 4arccos(2x) 35. y=-9 arccos(4x)+ 4tg(9x)
36. y =—20e"™ arcsin(8x) 37. y =4e®arctg(6x) 38. 'y =-50arccos(10x)arctg (2x)
39. y=>5e*In(7x) 40. 'y =-28sin(5x)In(2x) 4. y—9 ctg(7x)
In(10x)

42. yZSM 43. y:7M 44. v — M

In(3x) arccos(9x) arccctg(3x)




arcctg(5x)

46. y =10cos(8arccos(3In(8x)))

47. y =Barccos(3e ‘)

. y=-10 cos(10x)
48. y =3ctg(4arcctg(3cos(8x))) | 49. y =7arcctg(Qarcsin(6In(4x))) | 50. y =5arcsin(4In(10tg(5x)))
I11. HaiiTu 3HaueHne npou3BOAHON B 3aJaHHOM TOUKE:
V6B-x) ., 52 1(x)= 2>, 1(1)=? V-2
51. f(x)= e f(-1)=" sf(2— )" 53. f(x)= Y f(-1)="
74X 7 2
4. f(x)= (-1)=2 3—x) .,
S (X) 5(2+X)4 ( ) 55. f(x): (1_x) f (1)2?

IV. Haiitu npon3BojHbIE BTOPOTO U TPETHETO MOPSIKA 33 JaHHBIX (PYHKIIMMA:

56. y=5x"+3sin x—7e* +91

57. y=3x®-3cosx+5e* +11

58. y=7x"—6c0sXx— 68+ 2¢e*

59. y =6x3—3sin x +57 —4e”

60. y=3x" —2cosx—74—3e"




METOJIUYECKHUE YKA3AHUS K BBIITOJHEHUIO MPAKTUYECKOI'O 3AHSITHUSA Ne 2
Boviuucnenue npocmeiiuiux onpeoenennvix UHMepanoe
Iens pabomwr: oTpabOTATh HABBIKU BHIYHCIICHUS OIIPEICIIEHHBIX HHTETPAJIOB.
Obopyoosanue: VHCTPYKTHUBHBIE KAPTOUKHU, TAOJIUIA OCHOBHBIX (DOPMYJ HHTEIPUPOBAHUS, TETPAJIb C

JICKITUAMMU.

Xoa padoTsl

OdopMHUTB BBITIOJIHEHHE MTPAKTUYECKON pabOTHI:
1)Bapuanr, 2) Llens pabotsl, 3)Homep, ycioBue 3a1aun u €€ perieHue

Ne 3apanme
Bapuanr m 5 T 5 [ 6 [ 7
1 1 6 11 16 21 26 31
2 2 7 12 17 22 27 32
3 3 8 13 18 23 28 33
4 4 9 14 19 24 29 34
5 5 10 15 20 25 30 35

. BreruucnuTh onpeneneHHbie HHTErpaibl mpuMensisi opmyny Herotona-Jleibnua:

1. Jl'(8x3 —6x + 2)x

-1

2. j(z — 9 + 4xdx

-1

3. j(? +4x° —8x)dx
e

4, j(Sx“ +6x—3)dx

-1

5. j(g +9x — 2x)dx

-1

6. _2[0,6x(1— X )dx
0

7. j0,4x(1— xz)dx
0

8. JZ'O,6X(2 - xz)dx
0

9. j'O,Sx(4 —x%)dx
0

2 1 0,5
10. j0,4x(3—x2)dx 11. 32dx 12. j 2 5 dx
0 £1+X 0 1-x
3
1 V3 1
13 | 3o 14. | 3 x 15. [ °__dx
11-%2 2 x°+1 NERUESS
2 2

1. BrruuciauTs onpeneneHHbie U

1

[op}

. I cos(3x - Zj dx
5 3

17. Isin (Zx - zj dx
0 4

HTCrpajibl IPUMCHASA METO ITOACTAHOBKHU

3

18

O ey 0[N

cos(Z - 3xj dx
2

19. _[sin (Z - ZXJ dx
0 4

20. j cos(% - 3xj dx

X-v9—x?dx

21

3
!
1 2 2
22, jx. x2 —1dx 23, jx 4— x2dx 24 _[x-\/1+2x2dx
) 0 0
3 3 3xdx 2 5xdx
25. | x-+/x? +7dx 26. 27.
-([ {sz—l !3x2+1
’8 i 3xdx 2 jﬁ 3xdx 20 j 5xdx
Ca2xt-2 e AxP-3 S a2xM+3

I1l.  Bpruucaute onpeneneHHble U

HTCrpaJibl IPUMCHSAA MCTO] HHTCTPUPOBAHUS 110 YaCTAM:

31. |x-edx

2 x
33. Ix-ezdx

0

=
@,
5
|
o
<

34.

Ot—— )y |Ot——y




METOJUYECKHUE YKA3AHUSA K BBIIIOJHEHUIO IPAKTUYECKOT'O 3AHSTHUS Ne 3
Pacuem conpsascenuii ¢ npumenenuem npou3800HOI 6 UHMHCEHEPHOI cpaduke.

Iens pabomar: 000OIINUTE U CUCTEMATH3UPOBATH 3HAHHSI, yMEHHSI U HABBIKH [0 TEME T€OMETPUUECKUI CMBICT
IIPOU3BOJHOM.

Obopyoosanue: VHCTPYKTHBHBIE KApPTOUKHU, TAOJIUIA OCHOBHBIX (hopmyn nuddepeHnpoBaHms, TETPaIb C
JCKIUSIMH.

Xoa padoTsl
OdopMHUTH BBHITIOTHEHUE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboTsl, 3) HOMEp, YCIOBUE 3a7aul U e
perieHue

Ilpaxkmuueckue 3a0anus
|. Hanmmure ypaBHEHNE KacaTeIbHOI K KPUBOH Y = ax? + bX + C B Touke ¢ abemuccoir X~ %o,
|l. Hamumure ypaBHEHHs KacaTelbHBIX K mapabone y=ax’ +bX+C, eciu KacaTelnbHBIE NEepeceKaroTcs

TIOJT IPSIMBIM YTJTIOM U OJIHA M3 HUX KacaeTcs mapaboIisl B Touke ¢ abermccoi = X1,

I1l. HanumuTe ypaBHEHHS BCEX KAcaTelbHBIX K TpaguKy (GYHKIMH Y =ax’ +bX+C , mapanenbHbIX
pSIMOM y=mx +n.

IV. Tlpu kakux 3HaueHUsx k mpsmas y=kx—10 HMEET TOJBKO OJHY OOIINYI0 TOYKY C Tpadurom

dynxmpn Yy = 2x* +3x — 2? Jlns HaliIeHHBIX 3HAYEHHH K OMpeIenuTe KOOPIUHATH TOUKH.

Bapuanr
1 2 3 4 S
a 2 B -1 -1 1
b -1 -2 3 3 2
c 3 -1 -2 -2 4
Xo 4 -2 3 2 5
X, -2 4 -1 4 -2
3 2 -3 3 -1
n -1 1 2 -1 -2




METOJUYECKHUE YKA3AHUS K BBIIIOJHEHUIO IPAKTUYECKOI'O 3AHATHUS Ne 4
Onpeodenenue MaKkcumyma MOWyHOCHU 6 YenU NOCMOAHHO20 MOKA C RPUMEHEHUEeM NPOU3EOOHOU
Ilenv paGomwi: HaydyuTbCS HAXOAUTH OKCTPEMYMBI C TIOMOIIBIO MNPOM3BOJHOW, TIPU  PEHICHUU

AIIEKTPOTEXHUUECKUX 3aj1ay.
Obopyoosanue: VHCTPYKTHBHBIE KapTOUKH, TaOMUIa OCHOBHBIX (popmyn nuddepeHurpoBanus, TeTpaib C
JICKITUAMMU.

Xoa padoTsl

OdopMHUTH BBHITIOTHEHUE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboTsl, 3) HOMEp, YCIOBUE 3a7aul U e
pelieHne

Ilpaxkmuueckue 3a0anus
Onpenenuts MaKCUMAJIbHYIO MOITHOCTh, KOTOPasi MOXKET BbLAEIATHCS BO BHELIHEH 1IETIH, TUTAEMOU OT
6artapeu ¢ DJIC &, ecnmu HanbobIIas CHITa TOKA, KOTOPYIO MOXKET J1aTh OaTapesi, paBHa L4y

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




METOJUYECKHUE YKA3AHUS K BBIIIOJHEHUIO IPAKTUYECKOI'O 3AHATHUS Ne 5
Boviuucnenue nnowyadeii u 06vemoe npu nPOEKMuUPOBAHUU 00bEKMO8 MPAHCNOPMA C RPUMEHEHUEM
onpeoeneHH020 unmezpana

Iens pabomur: npuoOpeTeHNE MPAKTUYECKUX HABBIKOB 110 HAX0XKICHUIO METOJAMH UHTETPATIHHOTO
MCYMCIICHUS TUIOLIaiel IoCKuX (Guryp u 00beMOB TeJ BpalleHHsl.
Obopyoosanue: VHCTPYKTHBHBIE KAPTOUKHU, TAOIUIA OCHOBHBIX (DOPMYJ HHTEIPUPOBAHUS, TETPAJIb C
JICKITUAMMU.

Xoa padoTsl
OdopMuUTh BBHITIOTHEHUE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboTsl, 3) HOMEp, YCIOBUE 3a7aul U e
perieHue

Ilpakmuueckue 3a0anus
l. Haiitu ruomans Gurypel, orpaHuYeHHON yKa3aHHBIMU JIMHUSIMU. BBIOTHUTD 4epTEXK.

Bapuanr 3aJaHHe Bapuant 3aJaHHe
a)y=x2+3x—-7,y=—-x—-7, a)y=x%+3x—5,y=x+3;
1 O)y=4—x%y=0 3 O)yx =4,x=1,x=4y=0
B)y=(x—-2)%y=4x-8 B)y =+vVe*— 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+1)2%y2=x+1

a)y =x%2+5x—1,y=-2x%—x—1;
5 O)y=Inx,y=0,x=¢e
B)y=v4—-x2,y=0x=0,x=1

I1. Haitti 06beM Tenta, 00pa3oBaHHOTO BpameHHuEeM BOKPYT ocu OX GUTyphl, OTpaHUYEHHOMN JTMHHUSIMHU:

Bapuant
1 2 3 4 5
2 y=x* y = XX y =8x—x? xy=1
-y
X=4 X=2 X=4 oceio Ox X=2
oceio Ox oceto Oy oceio Ox - X=06
- - - - oceio Ox




METOJUYECKHUE YKA3AHUS K BBIIIOJHEHUIO IPAKTUYECKOI'O 3AHSITUS Ne 6
Pewenue ougppepenyuanvrovix ypasHenuil nepeozo nOpAOKa ¢ pazoenaiouuMuca nepemeHHbimMu
Iens pabomur: HayauThes pemath auddepeHaIbHble YpaBHEHUS MIEPBOTO MOPSAKA C Pa3IeISIONIMMUCS
MEPEMEHHBIMH.
Obopyoosanue: WVHCTPYKTHBHBIE  KapTOYKHM, TaOnuima OCHOBHBIX  (OpPMYT  MHTETPUPOBAHHS U
middepeHnnpoBanus, TETPaab C JICKIUIMU.
Xoa padoTsl

OdopMHUTH BBHITIOTHEHUE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboTsl, 3) HOMEp, YCIOBUE 3a7aul U e
perieHue

Bapuant 1 N; 33213“;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

Ilpaxkmuueckue 3a0anus
. BemummuTe 13 NpuUBEICHHBIX HIDKE YpaBHEHUHN AuddepeHInaibHbIe:

1. yy'+2=0; 2y* —5xy=3; 3dx—6dy = 2yxdx; v2 + 7v=23v"; xy’ —y" =5xX.

2. \/x_y—2x:x2y’; 2ydx —5xydy = 3xdy; X3’ —6y=2; v’ +7v=23v?; tv® —v" =5t .

3. Jyx—4x* +5=0; 7y* +6xy' =3-y; 3’ —6y° =2y —x; V' —7tv=>3v; xydx— ydx =5xydy.
4. xydx—2xdy = x2ydy ; 2y’x—5xy=3; X3’ =6y =2; vZ +7v' =3v®; tv® —/tv" =5t —v.

5

 y—xy'—2,Jy =5x; 2e* —4xy® = x+y; 2yxdy+ ydx = -8xydy; tv"+5v=v—2t; 5’ —6x° = 3x.
II. Onpenenute NOPSAAOK CAEAYIONIUX YPABHEHUM:
6. Y —5xy’ =y"; ycosx+yx=y'; y"—7xy=2xy" +5;

7.2y? -5xy" =Y'; ?+ y"™ =Yy'; ¥ ++/3xy = 2xy-8;
gy

8. YAX—12X2y" =y": y"tgx+7x=9—Yy'; y' +9xy =2y’ —4xy;
9. 2y"—5xy" = y'; 2V, yix=y'; y2x—+3yx =2-8x;
cosy

10. |3y +yix=y"; J2xy—x?y' =2-xy; 5xy’ —Ty"x =2y’
ny
III. Pemute cnenyronue auddepeHnuaibHble ypaBHCHHS:

11. a) X2dx=(2—y)dy;6) y' =3[y ; 5) 3x(y? —5)=(4x* - 3)yy".
12.a) (x* +6)dx = ydy; 6) y' =58y ; B) (3> —2)(y> —1) = x*5yy’.

13. a) xsdx:(Z—é]dy;@ y' =44y ; B) xzyy’:(1—4y2X6x2 —5).

14. a) (7-x%)dx = y°dy; 6) y' =71y ; B) (y* = 7)(3x* +2) = x*3yy’.
15.a) (8—y®)dy = x*dx; 6) y' =68/y;B) X’yy' = (3y2 —1X2—5x2).

I'V. Haiitu yactHoe pemienue nugpepeHaabHOro ypaBHEHU:

16. Xery- y'W:O mpu  y(1)=5,
17. XWer-y'm:O mpu  y(1)=8,
18. de— ydy=x’ydy mpu  y(2)=7,
19. mdx—ydyzxzydy mpu  y(2)=4,

20. Xy/3+Yy* +y-yV2+x*=0npu y(1)=6




METONYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 7
Paznoscenue pynkyuu 6 pao @ypve
I]ens pabomor: HayIuTHCs pacKiIabIBaTh QYHKIHIO B psag Dypbe.
Obopyoosanue: VHCTPYKTHBHBIE KAPTOUKHU, TAOJIUIA OCHOBHBIX (hopmyn nuddepeHnpoBaHms, TETPaIb C
JCKIHSIMH.
Xoa padoTsl
OdopMUTH BBHITIOJHEHNE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboThl, 3) HOMEp, YCIOBUE 3aaul U
e€ peuieHne
Ilpakmuueckue 3a0anus
Paznoxuts QyHKuIMIO f(X)B psan @ypbe B MHTEpBaJIE (— T, 72) Brinucars Moy4eHHBIN Pl U TPU MEPBBIX

qJieHa Pa3lIoKeHHUs OTAeIbHO. IllocTpouTs Tpaduk maHHOW (GYHKIUU f(x) u e€ mupubImKeHus

<>z (x)

Bapuanr 3aJaHue
1 f(x)=2x-1
2 f(x)=2-3x
3 f(x)=3x+1
4 f(x)=1-2x

ol

f(x)=3-2x



METOJUYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 8
Pacuem snexmpuueckux yeneil HeCUHYCOUOANLHBIX NEPUOOUYECKUX MOKOG C NPUMEHEHUEM PAO0E
Dypve

I]enb pabomor: HayInTHCS pAaCKIIAbIBATh HECHHYCOUIAIBHBIE IEPUOTNYECKUE (QYHKIIUH TPOU3BOIBHOM
¢dopmsl B psaasl Dypse.
Obopyoosanue: VHCTPYKTHBHBIE KApPTOUKHU, TAOJIUIA OCHOBHBIX (hopmyn nuddepeHInpoBaHs, TETPaIb C
TCKIHSIMH.

Xox pa6oTsl
OdopMHUTH BBHINIOJHEHHE MPAKTHYECKOW padoThI: 1) BapuaHt, 2) ueib padoTel, 3) HOMEp, YCIOBUE 3a/1a4d H
€€ peuieHne
Ilpaxkmuueckue 3a0anus
[MpencraBute DJIC wcrouHmka, 3aqaHHYIO Tpadudeckd, psgoM Pypbe, OrpaHHYUB YHCIO YJICHOB psiaa
MOCTOSTHHOM COCTaBJISIFOIIEH M TPEeMs IIEPBBIMU 3HAYUMBIMU TAPMOHUYECKUMHU COCTABIISIOIINMH.

Bapuan I'paduxku THIIOBBIX Paznoxenune pynkuuu B psig @ypbe
T HECHMHYCOUAATbHBIX
bynkuuii
L_"A
E. 2-E 1 1
1 e(wt)z—m+—m-(sinwt+—sin3wt+—sin5wt+---)
- . ; 2 T 3 5
/ E, E 1 1
2 e(wt)z—m——m-(sinwt+—sin2wt+—sin3wt+---)
2 T 2 3
0 e
e Lf;'
E. E. 1 1
e(wt) ~ —+ - (sin wt + =sin 2wt + =sin 3wt + )
3 2 2 3
0 7 e
3 E. 4-F 1 1
4 3 —m——m-(coswt+—c053wt+—c055wt+---)
| m? 9 25

m( t+1 2t+1 3t+1 5t+>
COS w 2COS w 9COS w 25COS w




METOUYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 9
Ouenka pe3ynbmanmoe mecmoeozo IKcnepumenma Ihghekmusnocmu padomsl Mexanu3mos u
000pyooeanus no cpedcmeam, onpeoeieHue cCX00UMOCHU YUC108020 paoa no npusnaxy /lanamobepa.

I]enb pabomor: HayIuTHCS UCCIIEOBATH PSIBI HA CXOAUMOCTb.
Oobopyoosanue: NHCTPYKTUBHBIE KAPTOUKH, TETPAb C JIEKLUIMH.
Xox pa6oTsl
OdopMUTH BBHITIOJHEHNE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboThl, 3) HOMEp, YCIOBUE 3aaul U
e€ peuieHne

Bapuant Ne 3ananme
apua 1 [ 2 [ 3] 4
1 1 6 11 16
2 2 7 12 17
3 3 8 13 18
4 4 9 14 19
B 5) 10 15 20
Ilpaxkmuueckue 3a0anusn
|. Haiitu Tpu mepBbIX ujieHa psijia:
o 2 _1 00 3n © g 0 2” -n * 4n
1Ly l-—=, 2. % |3 , 5. :
nz=:1\/2n—1 n=1v/3Nn — 2 nZ::l'\/n+l 4 nZ::I; 4—n Z;‘ 5-n
I1. Tlonw3ysick npuszHakom JlanmamOepa, icciieIoBaTh Ha CXOUMOCTD PSII:
n+1 © Q" =, 3n © 5" *n-3
6. —, 7. , 8. > —, 9. ’ 10. —
Z—; 2 mn—1 nz=;4 nZﬂ:Zn—l ; 6
- = 3+n © 9" S 4n - 2
12. —, | 13 , 14. —, 15.
~1+n’ ; 8 nzz;‘n—l nz=;‘3 ;211—1
- 2N+ 2 > n-4" < 3n < 4n 2 n-5"
16. 17. 8. ——— | 19.  ————— | 20.
an 2" ;311—1 §(2n+1) 8" Z_;‘(Zn+1) 3" ;3;1—4




METOUYECKHUE YKA3AHMUS K BBIITOJIHEHUIO ITPAKTUYECKOI'O 3AHSTHSA Ne 10
ITocmpoenue zpagpa no ycnosuro cumyayuoHHOI 3a0a4u: 6 ynpagieHuu uHQpacmpyKmypamu Ha
mpancnopme; 6 CmpyKmype 63aumoo0elicmeus paziuiHolX 61006 MPAHCROpmMa, 6 hopmMuposanuu

MeXHON02UYeCcK020 WUKIA OKA3AHUA YCly2 HA MPAHCROpme
I]ens pabomur: 3aKpenUTh OCHOBHBIEC IOHATHUS M 0TPa0OTATh HABBIKU MOCTPOCHUS TpadoB.
Obopyoosanue: VHCTPYKTHBHBIE KAPTOUKH, TETPAb C JICKIHSIMHU.
Xoa padoTsl
OdopMUTH BBHITIOJHEHNE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboThl, 3) HOMEp, YCIOBUE 3aaul U
€€ peluieHne

Bapuanr N‘i 33}13“; ¢
1 1 6
2 2 7
3 3 8
4 4 9
5 5 10

Ilpaxkmuueckue 3a0anusn
I. Paccrostnue mexny roponamu A4,B,C, J{,EB COTHAX KWJIOMETPOB JaHO B Tabmuie. Mcmoms3ys Teopuro

rpadoB, TOCTPOUTH CETh JKEJE3HbIX JOPOr TakK, 4YTOOBl KOJMYECTBO 3aTPayeHHBIX PEIbCOB OBLIO
MHUHHMAJIBHBIM U TTACCAXUP MOT U3 KaXKJIOTO TOPOJIa TPoeXaTh B JI00O0H APYroi ropo/.

1. 2.
A | B |C | A |E 4| B | C | | E
A 0 5 8 | 10 | 25 A 0 7 |10 | 25| 40
B 5 0 | 30| 21| 16 B 7 0 |14 |70 | 30
C 8 30| O 9 | 18 C |10 14| 0 | 28 | 50
A 110121 9 0 | 15 A 25170 28| 0 | 16
E |25|116 118 | 15| O E |40 |30 |50 (16| O
3. 4,
A | B |C | A |E A | B | C | | E
A 0 7 6 | 11 | 15 A 0 7 3 13| 7
B 7 0 4 3 1 B 7 0 4 111 | 8
C 6 4 0 2 9 C 3 4 0 9 5
J 1113 | 2| 0| 8 J 13|11 9 | 0| 16
E |15 1 9 8 0 E 7 8 5116 | 0
5.
A| B | C | A | E
A 0 3 5 8 4
B 3 0 7 6 2
C 5 7 0|11 ] 2
/i 8 6 |11 ] O 1
E 4 2 2 1 0

I1. Haiftu xpaTyaifiiimii myTh ¥ €ro JJIMHY U3 BEPIINHBI U B BEPIIMHY U.



Bapuant

3aJlaHUusA

Bapuant

3aJaHuA
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METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATHUSA Ne 11
Pewenue npocmeituiux 3a0ay Ha onpedenieHue 6epOAMHOCIU C UCHOTIb306AHUEM MEOPEMbL CLONHCEHUA
eeposamHuocmeil.

I]ens pabomer: HayInuTHCS peIIaTh 33/1a4H C IPUMEHEHUEM TEOPEM CIIOKEHHS U YMHOKECHHUS BEPOSITHOCTEH.

Oobopyoosanue: NHCTPYKTUBHBIE KAPTOUKH, TETPAb C JIEKLUIMH.

Xox pa6oTsl
OdopMUTH BBHITIOJHEHNE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboThl, 3) HOMEp, YCIOBUE 3aaul U
e€ peuieHne

Bapuant Ne 3apanme
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

Ilpaxkmuueckue 3a0anusn

|. Uccneoyiime 6uowl cobvimuii (0ocmogeproe, HeBO3MONCHOE, CIVUAUHOE).

1. a) HOUbBIO CBETUT COJIHIIE, O) 1 SHBapsi — Mpa3AHUYHBIN JE€Hb, B) B TIOJHOYb BBIMAJIET CHET.

2. a) ¢yroonpHBI Matdy «Crnaprak» - «JlMHaMO» 3aKOHYHTCS BHUYBIO, 0) y4eOHBIM Toj KOTma-HUOYIb
3aKOHYUTCS, B) MPU OPOCKE UTPAIbHOM KOCTH BBINAIO 7 OYKOB.

3. a) mpu TeneoHHOM 3BOHKE aOOHEHT OKasajcsl 3aHST, O) BbI BBIUTpAETE, y4acTBYs B O€CIPOUTPHIIIHON
JoTepee, B) Yeperaxa HaydnuTCsl TOBOPHTD.

4. a) gyepes 24 ydaca OyneT CBETUTH COJHIIE, 0) TpH OPOCKE UTPATHLHON KOCTHU BBINIAJIO YKHCIIO OYKOB, MCHBIIIE
7, B) neHb poxaeHust 3Hakomoro 30 deBpans.

5. a) 3aBTpa COJHIIE B30WIET Ha 3amaje, 0) B HaMMCAHUMU BHIOPAHHOTO CJIOBAa €CTh OyKBa «0», B) JIETOM Y
IIKOJIbHUKOB OyIyT KaHUKYIIBI.

1. Pewuumo credyrowue 3a0auu:

6. B maptum u3 100 geraneit umeercst 5 6pakoBaHHBIX. ONpeaeIUTh BEPOSITHOCTD TOTO, YTO, B3sITas HAYTa/l,
JeTaib OKaXXeTcs CTaHAAPTHOM.

7. B xopoOke 100 xoHdper u3 HuX 30 moxomamHeix. OnpeneanTs BEPOSATHOCTh TOTO, YTO, B3sTas Hayra,
KOH(]eTa OKa)XeTCsl He MIOKOJIaHOM.

8. B xopoOke 100 mapoB u3 Hux 15 kpacHble. OnpeaeauTb BEPOITHOCTh TOTO, YTO, B3SATHIM HAyras, IIap
OKQ)KETCS KPACHBIM.

9. B maprum u3 1000 neraneit mmeercs 50 OpakoBaHHBIX. OmNpenenuTh BEPOSATHOCTH TOTO, YTO, B3sATas
HayTraJl, IeTajlb OKaXETCs] CTaHIapTHOM.

10. B xopo6xke u3 100 mapoB umeercs 20 cunux. Onpenenutb BEpOSATHOCTb TOTO, YTO, B3ATHIN Hayrai, Iap
OKQ)KETCS CHHUM.

11. B ypne nexar 20 oJuHAKOBBIX HA OLIYIb I1apoB: 12 Genbix u § yepHbIX. KakoBa BEpOSATHOCTH BBIHYTH
Haynavy ABa OenbIx mapa?

12. B ypue nexar 20 oAMHAKOBBIX Ha OLIYNb LI1apoB: § Genbix U 12 yepHbIX. KakoBa BEpOATHOCTh BHIHYTh
HayJa4dy J1Ba Y€pHbIX 1apa?

13. B ypae nexar 20 onuHaKOBBIX Ha OIIYNb MIapoB: § Genbix U 12 yepHbIX. KakoBa BEepOSATHOCTH BBIHYTh
Hay/iady JiBa OesbIx mapa?

14. B ypHe nexar 30 oaMHAKOBBIX Ha OLIyNb 1apoB: 12 6enbix u 18 yepHbix. KakoBa BEpOATHOCTh BHIHYTh
Hay/iady JiBa OesbIx mapa?

15. B ypne nexar 30 oaMHaKOBBIX Ha OLIYyMb mapoB: 12 6enbix u 18 yepHbIX. KakoBa BEpOSITHOCTH BBIHYTh
HayJa4dy /1Ba Y€pHbIX 1apa?

16. B xopoOke nexat 8 3eleHbIX, 7 CHHUX U 15 KpacHBIX KapaHjamed. BolaucinuTe BepoSITHOCTh TOTO, YTO
B3STHIN HayraJ Kapanjau OyneT, CHHUM I 3eJICHBIM.

17. B xopoOke nexar 15 3eneHbIx, 7 CHHUX U § KpacHbIX KapaHjamieid. Beruuciaute BepoSITHOCTh TOTO, YTO



B3STHIN Hayraj Kapanjam Oy/leT, KpaCHBIM WIIN 3€JICHBIM.

18. B xopoOke nexar 15 3eneHbix, 6 CHHUX U 9 KpacHBIX KapaHjamei. BerauciuTe BepoSATHOCTh TOTO, YTO
B3SATHIN Hayraj KapaHjam OyneT, CHHUM WU 3€JICHBIM.

19. B xopoOke nexar 15 3eneHbIx, 8§ CHHUX U 7 KpacHbBIX KapaHjameld. BelaucanTs BEpoITHOCTb TOTO, YTO
B3STHIN Hayraj Kapanjam OyneT, CHHUM WM KPaCHBIM.

20. B xopoOke nexar 15 3eneHsix, 9 cMHUX W 6 KpacHBIX KapaHaameld. BelaucianTs BEpOSITHOCTD TOTO, YTO
B3SThIN HayraJ| KapaHiail OyJeT, CHHUM WM 3€JIEHBIM.

21. B onno#t kopoOke Haxomutcs 4 OenbIX M 8§ YepHBIX IIAPOB, a B Apyrol — 9 Oenbix u 3 yepHbIX. U3
Ka)/10i KOpOOKU BBIHYIIU 1O 1Iapy. BEIYMCIUTE BEPOSTHOCTD TOTO, 4TO 00a I1apa OKaKyTCs YEPHBIMHU.

22. B onno#t kopoOke Haxomutcs 4 OenbIX M § YepHBIX MIAPOB, a B Apyroil — 9 Oembix u 3 uepHbix. M3
Ka)10i KOpOOKH BBIHYIIU 10 1Iapy. BEIYMCINTE BEPOSTHOCTDH TOTO, YTO 00a LIapa OKaKyTcsl OCJIbIMHU.

23. B onHo#t kopoOke HaxomuTcs 8 OenbIX W 4 YepHBIX MIAPOB, a B ApPyroil — 3 Oembix u 9 uepHbix. 13
Ka)/10i KOpOOKU BBIHYIIU 1O 1Iapy. BEIYMCIUTE BEpOSTHOCTD TOTO, UTO 00a 1apa OKa)KyTCs YEPHBIMHU.

24. B onHoO#t KOpoOKe HaxomuTcs 8 OenbIX M 4 YepHBIX MIAPOB, a B Apyroil — 3 Oembix u 9 uepHbIx. M3
Ka)10i KOpOOKH BBIHYIIU 1O 1Iapy. BEIYMCINTE BEPOSTHOCTDH TOTO, 4TO 00a I1apa OKaxyTcsl OEIBbIMU.

25. B onno#t kopoOke Haxomutcs 4 OenbIX M 8§ YepHBIX IIAPOB, a B APyrol — 3 Oembix u 9 uepHbix. 13
Ka)/10i KOpOOKM BBIHYIIU 1O 1Iapy. BEIYMCIUTE BEpOSTHOCTD TOTO, 4TO 00a 1apa OKa)KyTCs YEPHBIMHU.

26. JIBa 0XOTHHMKa HE3aBUCHMO JIPYT OT APYra CTPENSIOT B OJHY M Ty e yTKY. BeposTHOCTh monanaHus B
YTKy ogHOro u3 Hux pasHa 0,3, a qpyroro 0,5. Haiitu BEpOATHOCTB ITONIaIaHUS B YTKY.

27. ]IBa OXOTHUKA HE3aBHCHUMO JIPYT OT JAPYyra CTPENSIOT B OJHY U Ty e YTKYy. BeposiTHOCTh monaganus B
YTKY oiHOTO M3 HUX paBHa 0,7, a npyroro 0,3. HaiiTu BEpOATHOCTh ONAIaHUS B YTKY.

28. JIBa OXOTHHMKA HE3aBUCUMO JIPYT OT APYra CTPEJSIIOT B OJHY M Ty K€ YTKY. BeposSTHOCTh momaganus B
YTKy oHOro 13 Hux pasHa 0,4, a npyroro 0,9. Haiitu BEpOATHOCTB ITONIaIaHNS B YTKY.

29. JIBa 0XOTHHKA HE3aBHCHUMO JPYT OT ApYyra CTPEJSIOT B OJHY M Ty )K€ YTKY. BeposTHOCTb momnanaHus B
YTKY oJiHOrO U3 HUX paBHa 0,5, a npyroro 0,7. HaiiTu BeposSTHOCTb MOMAAaHUS B YTKY.

30. /IBa 0XOTHMKa HE3aBUCHUMO JPYr OT APYra CTPENSIOT B OJHY M Ty )K€ YTKy. BeposTHOCTh monagaHus B
YTKY oAgHOro 13 HuX paBHa 0,7, a npyroro 0,4. HaiiTu BEpOSITHOCTh MOMAIaHUS B YTKY.

31. Cpenn KaHIMIATOB B CTYIEHYECKHH cOBET (hakylnbTeTa 7 TEePBOKYPCHHKA, 5 BTOPOKYPCHHKOB U 8
TPeTheKYypCHUKOB. B coBeT Haynmauy BeIOMparoT 7 uenoBek. KakoBa BEposSTHOCTH TOTO, 4TO OymyT BHIOpaHbI 3
MEPBOKYPCHUKA U 2 TPEThEKYPCHUKA?

32. Cpeau KaHAMAATOB B CTYAEHYECKUH cOBET (akyiapTeTa 5 NEpPBOKYPCHUKA, 7 BTOPOKYPCHUKOB U 9
TPEeTheKypCHUKOB. B coBeT Haynauy BbIOMparoT 7 yenoBek. KakoBa BEpOSTHOCTh TOro, 4TO OYAyT BbIOpaHBI
2 EPBOKYPCHHKA U 3 TPETbEKYPCHUKA?

33. Cpenu KaHIUIATOB B CTYJIEHYECKH cOBET (akyinbTeTa 4 TEpBOKYPCHUKA, 7 BTOPOKYPCHHKOB H 7
TPETbeKypCHUKOB. B coBeT Haynady BeIOMparoT 7 yenoBek. KakoBa BeposSTHOCTB TOTO, 4TO OyIyT BbIOpaHsbI 3
MEPBOKYPCHUKA U 2 TPETbEKYpCHUKA?

34. Cpenu KaHIMAATOB B CTYIEHYECKUI cOBeT (akynabreTa 5 NEpBOKYpCHHKA, 6 BTOPOKYPCHUKOB U 8
TPETbeKypCHUKOB. B coBeT Haymaudy BeIOMparoT 7 yenoBek. KakoBa BeposSTHOCTB TOTO, 4TO OyAyT BHIOpaHBbI 2
NEPBOKYPCHUKA U 3 TPEThEKYpCHUKA?

35. Cpenn KaHIUJATOB B CTYJICHUECKUMH COBeT (akyiabTeTa 5 NEepBOKYPCHUKA, 6 BTOPOKYPCHHUKOB MU 8
TPEeThEeKypCHUKOB. B coBeT Haynauy BbiOMparoT 7 yenoBek. KakoBa BEpOSTHOCTb TOro, 4TO OYIyT BbIOpaHBI
2 IEpBOKYPCHUKA U 3 TPEThEKYPCHUKA?

36-40. B maptum N geraneilt, cpenn HuUX M crannmaptHeix. Haynmauy BbeiOupator n neraneil. Haiftu
BEPOSATHOCTH TOTO, YTO CPEeId OTOOPAHHBIX JieTaled m CTaHJapTHBIX.

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

41-45. B maptum N peraneil, cpeau HuX M cranpaptHeix. Haynmauy BbeiOuparor n neraneit. Haiftu
BEPOSATHOCTH TOTO, YTO CPEIN OTOOPAHHBIX JeTajel He MEHee m CTaHAAPTHBIX.
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METOUYECKHUE YKA3AHMUSA K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 12
Pewenue 3a0au Ha HaxodcOeHUe 6ePOAMHOCIU COOBIMUA NPU UZYUEHUU U NIIAHUPOGAHUU POIHKA YCIY2
Ha mpancnopme

Ilenv pabompr: 3aKpenuTh YMEHUE PELIATh 33/1a4U Ha HAX0XKICHUE BEPOSTHOCTU COOBITHS.
Oobopyoosanue: NHCTPYKTUBHBIE KAPTOUKH, TETPAb C JIEKLUIMH.
Xox pa6oTsl
OdopMHUTh BHIIOTHEHNE MTPAKTUYECKON padoThl: 1) BapuaHT; 2) enb paboThl; 3) HOMEp, YCIOBUE 3aaul U

e€ peuieHne

Ilpakmuueckue 3a0anusn

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

1-5. Ha craHuuio ¢ Tpemsi MyHKTaMUd MECTHOM pabOThl MpHOBIBAeT Ipyliia BaroHOB Ha OJWH W3 HHX.
BeposiTHOCTH TOTO, YTO BaroHsl MpeJHa3HA4YEeHbI JAJIi HEKOTOPOTO MYHKTAa COOTBETCTBEHHO PaBHBI Py, Py U
p3. OnpenenuTts BEpOATHOCTH TOTO, YTO ITH BaroHbl NpeHa3HAYEHbI JJIsl TYHKTA.

6-10. ITaccaxxup MOXeET J0eXaTh 10 CBOEH CTaHIMH TMOE37aMH JBYX HazHaueHUW. BeposTHOCTH HaTM4us B
Kacce OMJIETOB Ha TMOE3]] IEPBOTO HAa3HAYEHUs paBHA P;, a Ha TMOE3]] BTOPOTO Ha3HAYCHHS p,. OnpenenuTsb

No 1 2 3 4 5
D, 041 | 052 | 2 | 061 | 2
P, 023 | ? | 037 | 021 | 037
D 2 1017 | 035 | ? | 043
N 3 2 1 3 1

BEPOSITHOCTH TOTO, YTO MACCAXHUP KYIMUII OUIIET 10 HY>KHOU CTaHIUH.

11-15. B rpaduke nBmwKeHHUsS Ha ydacTKe MposiokeHOo N HHUTOK Ul TPY30BBIX moe3noB. Ha cranmmio ¢
ATOTO y4acTka mpuObiBaeT M moe3noB B pa3paboTky. OnpenesinTh BEPOSITHOCTD MPUOBITUS JIBYX TIOE3]I0B I10

ABYM COCCIHUM HUTKaM.

16-20. B momaye u3 N BaroHOB Tpu mHoiyBaroHa c¢ yriem. KakoBa BeposiTHO
NpUOBIBILIEMY 32 TIOJTyBaroHaMH, He IPUIETCS NEPECTABIISITh BarOHbI?

Ne 6 7 8 9 10
D1 0,78 | 092 | 0,83 | 0,46 | 0,72
Dy 097 | 0,74 | 0,66 | 0,87 | 097

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

CTb, TOI'O, 4YTO JIOKOMOTHBY,

Ne

16

17

18

19

20

N

15

12

14

16

13

21-25. Tlox morpy3Ky nojassl miardopma, MoJIyBaroH M KpbIThIi BaroH. I'py30mobeMHOCTh MIaTGOPMBI
UCIOJb3YETCs C BEPOATHOCTBIO Py, MOTyBaroHa ¢ BEPOSTHOCTBIO P, U KPHITOTO BaroHa ¢ BEPOSTHOCTHIO Ps.

Haiitu BeposATHOCTb TOTO, UTO I'PY30II0ABEMHOCTh BCEX TPEX BArOHOB OyJIET MCMOJIb30BAHA OJIHOCTHIO.
Ne 21 22 23 24 25
Dy 084 | 051 | 0,78 | 0,44 | 0,52
D, 0,37 | 0,67 | 0,56 | 0,67 | 0,23
D3 043 | 029 | 0,12 | 0,29 | 0,59

26-30. Baronsl ¢ mpoOMEXYTOYHOW CTaHIMM YOMparoT COOPHBIMHM MOE€3JaMH M BBO3HBIM JIOKOMOTHBOM.
ITepBbIit cCOOpHBII NOE3] UX BBIBE3ET C BEPOSITHOCTBIO P . ECIM OH MX HE BBIBE3ET, TO BHIBO3HON JIOKOMOTHB
3a0epeT MX C BEpOSATHOCTHIO p,. KakoBa BEpPOSATHOCTh TOTO, YTO U TOCJE BBHIBO3HOTO JIOKOMOTHBA BarOHBI
OCTAJIMCh HA CTAHLIUU?
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METOJUYECKHUE YKA3AHMUSA K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 13
Ilo 3a0annomy ycnoeuio nocmpoenue paooe pacnpeoeneHus CyuaiuHou 6e1UYUHDL.
Iens pabomor: oTpaboTaTh U 3aKPEIUTH YMEHHE MOCTPOCHHS 3aKOHA PAaCIpeACTICHUS CITyqaiitHON
JUCKPETHOM BEJIMYHHBI.
Oobopyooeanue: NHCTPYKTUBHBIE KAPTOUKH.
Xox pa6oTsl
OdopMUTh BBITIOTHEHUE MTPaKTUYECKOW paboThl: 1) BapuaHT, 2) 1ens paboTel, 3) HOMEp, YCIOBHE 3a/1a4d U
e€ peuieHne

Bapnant - Ne 33121aﬂne -
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

Ilpakmuueckue 3a0anus

1-5. BeposTHOCTH TOTO, YTO CTYIEHT CMOXET B35Th B OHMONMOTEKE HEOOXOAMMYIO KHHUTY, paBHO P.
CocTaBuTh 3aKOH pacIpeleleHus 4Yucia OUOIMOTEeK, KOTOpbIE IMOCETHT CTYAEHT, €clid B Tropoje N
OnOINOTEK.

Ne zapanus 1 2 3 4 5
P 0,3 0,3 0,2 0,4 0,4
n 4 5 4 3 5
6-10. CyyaitHas BenmnunHa X 3aJlaHa CIACAYIONUM paclpeiesICHUEM.
Ne Xi X1 X2 X3 X4 X5 X6 X7
3aJaHusA Pi P P, Ps P4 Ps Ps P
5 Xi -2 -1 0 2 3 4 5
Pi 0,15 0,2 ? 0,1 0,03 0,22 0,18
7 Xi -4 -3 -2 0 1 2 3
Pi 0,2 0,21 0,025 0,08 ? 0,22 0,12
3 Xi -1 0 1 2 3 6 10
Pi 0,2 0,1 0,012 ? 0,17 0,22 0,08
3 Xi 3 4 5 6 8 9 11
Pi 0,01 0,12 0,21 ? 0,13 0,21 0,11
10 Xi 1 2 4 6 7 8 10
Pi 0,13 0,2 0,03 0,21 ? 0,03 0,11

1. HailTu HEM3BECTHYIO BEPOSTHOCTD.
2. IlocTpouTh NOJIUIOH paclpenesIeHUsI BEPOATHOCTEH.

11-15. CocraBuTh 3aKOH pacHpeAeIeHrs Yucia MoNnagaHui B 1eb P N BBICTpENax, €CIM BEPOSTHOCTD MPH
OJIHOM BBICTpEJIE paBHa P.

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




METOANYECKHUE YKA3AHUA K BBIIIOJIHEHUIO TIPAKTUYECKOI'O 3AHATHUA Ne 14
Haxoorcoenue mamemamuueckozo 0)4cudanus, OUCnNEPCUU U cpeonezo Keaopamnozo OmKI0OHeHUs
OUCKPEmHOU C/IYYAUHOU 6eTUYUHbL, 3A0AHHOU 3AKOHOM pacnpeoeienus

Iens pabomar: oTpaboOTATh U 3aKPEHUTH YMEHHS 110 HAXO0XKICHUIO MAaTEMaTHUECKOTO OKUAAHUS U
JUCIIEPCUM CIIY4alHOW BEJIMUUHBI 110 3aJAHHOMY 3aKOHY €€ paclpeciICHHUs .
Oobopyooeanue: MHCTPYKTUBHBIE KAPTOUKH.

Xoa padoTsl
OdopMUTH BBHITIOJHEHNE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboThl, 3) HOMEp, YCIOBUE 3aaul U
€€ peluieHne

Ilpakmuueckue 3a0anusn
1-5. TuckperHas ciyvaiiHas BETUYMHA X MOXKET IPUHUMATh TOJIBKO JIBA 3HAUEHUS X, U X, . FI3BeCTHBI

Bapnant - Ne 33121aﬂne e
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

BEPOATHOCTH [P; UK P, BO3MOXXHOI'O 3HAYCHUA X; UK X, , MATEMATUYCCKOC OKUIAHNUEC M(X) Haiitn 3akon
pacnpeneneHus Tol CIy4yalHOW BETUYUHBI.

Ne 3amanus X, X, Py P, M(x)
1 4 0,1 3,9
2 5 0,3 3,7
3 4,3 0,5 3,5
4 3,8 0,7 3,3
5 2,7 0,9 3,1

6-10. JluckperHasi cimydyaiiHas BeJMYWHA pacCIpesesieHa 10

AUCTIEPCUIO U CPEAHEC KBAAPATUYHOE OTKIIOHCHUC.

3aKOHY. Haiitn maremarndeckoe OXXHAAaHUC,

Ne X X Xy X3 X4 X5 Xg
3aaHuA Pi P P, P3 Py Ps Pe
” 7 3 2 1 7 8

6 o 0.1 0.1 05 | 005 | 005 | 02
” 1 0 2 2 6 3

! b 0.3 01 | 015 | 02 | 005 | 02
X 1 2 0 6 2 3

8 o 02 | 012 | 018 | 01 0.1 0.3
” 3 4 5 6 7 9

d o 0.1 0.1 05 | 005 | 02 | 005
” 2 1 3 7 8 10

10 b 0.3 01 | 015 | 02 | 005 | 02

3AAYUA 3.

11-15. Jlanbl ABE HE3aBUCUMBIE TUCKPETHBIC cliydaiiHbie BenmmunHbl X u Y . HaliTn MaTematudeckoe
OKUJIaHKE, TUCTIEPCUIO U CPeHE KBAAPATUIHOE OTKIOHEHHE s cirydaiiHo BenmuuuHbl Z = 3X —2Y .

11.

12.

-6

8

9

10

X
P

0,1

0,1

0,6

0,2

Y

-8

2

P

0,4

0,6




13.

14.

15.

~<

X |2 |1 [o 3
P |02 Jo5 |01 [02
X |5 |4 [2 |3
P |01 [05 |02 [02
X |6 [-3 [2 1
P 03 (03 |02 |02
X |4 [2 [1 [3
P 01 |03 102 |04




METOJUYECKHUE YKA3AHMUSA K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 15
Pewenue 3a0au na HaxodxcoeHUEe MAMeEMAMUYECKO20 0XHCUOAHUA U OUCNEPCUU NPU OYEHKE
IPhekmusnocmu 3aKazo6 u 06CaAyIHCUGAHUA nOmMPedumeneil yciyz U npu OyeHKe cucmem

Haolex)cHocmu, 6€30nACHOCIU U KAYeCmea YCiiy2 Ha Heene3H000POIHCHOM MPAHCROpme
Iens pabomor: oTpabOTATh U 3aKPEIUTH YMEHHS 110 HAXOXKJACHUIO MATEMAaTHUECKOTO OKUAAHUS U
JUCIIEPCUM CIIy4alHOW BEJIMYMHBI 110 3aJaHHOMY 3aKOHY €€ paclpeesICHHUs .
Obopyoosanue: VHCTPYKTHBHBIE KAPTOUKH, TETPAb C JICKIHIMHU.
Xox pa6oTsl
OdopMHUTH BBIIOJTHEHUE MTPAKTUYECKON paboThl: 1) BapuaHT; 2) neib paboThl; 3) HOMEp, YCIOBHE 331a4H U
€€ peuieHne

Bapnant - Ne 3aga1me e
1 1 6 11
2 2 7 12
3 3 8 13
4 4 9 14
5 5 10 15

Ilpakmuueckue 3a0anus

1-5. Ha cranmum 3arpyxaeTcsi n BaroHOB. BeposTHOCTb MOJHOTO HCIOJIb30BAHUS TPY30TIO0IHEMHOCTH
KaXJI0TO M3 HUX paBHA p. COCTAaBUTh 3aKOH PACTPEICIICHHS BEPOSITHOCTEH YUCIa TMOJTHOTPY3HBIX BAarOHOB,
OTHPABJICHHBIX CO CTaHIMU. HalTh Marematnueckoe OXHUIaHHWE, NUCIIEPCHI0O W CpeHEee KBaJIPaTUIHOE
OTKJIOHCHHE YHCIIa TOJHOTPY3HBIX BaroHOB, OTIPABJICHHBIX CO CTaHIMU. BepoOsSTHOCTH ONPEACNATh IO
dbopmyne beprysm.

(Popmyna Bepryanu. BeposSTHOCT TOTO, 9TO COOBITHE A HACTYIIUT POBHO kK pa3 B M OIBITAX OMPEHETSAETCS 110

dopmyne P,(k) = CF - p* - q"7%, rne p — BeposTHOCTD COOBITHS A, @ § — BEPOSATHOCTD COOBITHS IPOTHBOINOI0KHOTO
A)

Ne 3aganus 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 crarmmu Haxomarcss N rpy30BBIX BaroHOB, W3 KOTOPBIX M BaroHoB HemorpykeHsl. CiydaliHIM oOpa3om
BbIOHMpatoTcs K BaroHoB. CocTaBUThH 3aKOH pacIpeeNieHus] CydaifHONW BEMTWYHMHBI YHClia HEJOTPYKEHHBIX BaroHOB
cpenu BRIOpaHHBIX. HaliTi 4iciioBbIe XapaKTEPUCTHKH STOTO PaCIIpeeIeHHsI.

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




METOIUYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO TIPAKTUYECKOI'O 3AHSATHS Ne 16
Buiuucnenue unmezpanos no popmynam npamoyzonsnukos, mpaneyuit u gpopmyne Cumncona. Oyenka

nozpeuwinocmu

I[ens pabomer: BbpabOTATh HABBIKU MPUOIMKEHHOTO BBIYMCICHHS ONPEICICHHOIO UHTETpaja ¢ MOMOIIBIO
dbopmMyn TpPSAMOYroOJbHUKOB, Tpameuuii u Qopmynasl CHUMICOHA, HAy4YUTh CPaBHHBATh pE3yJAbTaThl WU

BBIYUCJIATH MIOTPCHIIHOCTH.

Oobopyooeanue: MHCTPYKTUBHBIE KAPTOUYKHU, TETPAb C JCKIUSIMH.

Xoa padoTsl

OdopMHUTH BBITIOJHEHHE MPAKTHUECKOW paboThl: 1) BapuaHt, 2) ueib padoTel, 3) HOMeEp, YCIOBUE 3a/1a4d H

€€ peuieHne

Ilpakmuueckue 3a0anusn

BrruucianTs uHTErpall ¢ MOMOIIBI0 (GOPMYIT TPEYTOoJIbHUKOB, (opMynbl Tpaneuun u Gopmynasl CuMIICOHa
npu n=10 u n=20 c Toy”octsio 70 0, 001. OnpenenuTh NOrPENIHOCTH BRIUMCICHUH 110 npaBuily PyHre.

8
1. J\/Xe’ +8dx
)

12
2. IVX3 +9dx
2

7
3. I\/x3 +27 dx
3

10
4. I\/x3 +5dx
0

9
5. I\/x3 +2dx
a




METOUYECKHUE YKA3AHMUS K BBIIIOJIHEHUIO ITPAKTUYECKOI'O 3AHSTHSA Ne 17
Pewenue 3a0au na naxoxcoenue no madauyHo 3a0annoi yukyuu (npu N =2 ), hynkyuu, 3a0annou
ananumuyecku

Iens pabomor: HayINTHCS IPUMEHATH METOAbI IPUOIMKEHHOTO U PepeHIIMPOBAHNS.
Obopyoosanue: NHCTPYKTUBHBIE KAPTOUKH, TETPAb C JIEKLHUIMH.
Xoa padoTsl
OdopMHUThH BBHITIOTHEHNE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboThl, 3) HOMEp, YCIOBUE 3aaul U
€€ peluieHne

Ilpaxkmuueckue 3a0anus
1-5. CocraButh TaOMUIly KOHEUYHBIX pa3HOCTEH (YHKIWH, 3aJaHHBIX AHAIUTHYECKHA, OT HAYAILHOTO
3HAUYEHUS X 10 KOHEYHOTO X, TMPHUHSB IIar paBHBIM A

Ne zananus pynkuus X h
1 y=x3—x>+6x—8 0 1
2 y=5x3—-8x+4 0 2
3 y=x*—2x2+10 0 0,2
4 y =2x3—8x+ 20 0,5 0,5
5 y=x*—-2x?+1 0 0,5

6-10. BeraucnuTh 3Ha4YCHUS MEPBOM W BTOPOM MPOM3BOTHOW (PYHKIIMH B TOYKE Xy, METOIOM YHCICHHOTO
nuddepeHurpoBanus. Berunciienus BeCTH ¢ YEThIPbMs 3HAKaMU MOCIIE 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 Il 8 9
58 | 139|270 | 463 | 730 | 1083 | 1534

<<
1
N
[EEN
o1

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

40,576 | 127,5]198 | 290,5 | 408 | 553,5

<[ X| =< |X| |[<[Xx
o
o1
[EEN
o

7 24 |63 | 136 | 255|432 | 679 | 1008 | 1431




METOJUYECKHUE YKA3AHMUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATUSA Ne 18
Hccneoosanue ceoiicme pynkyuu ona onpeoeseHus Ihpekmuenocmu naanupoeanus mexHu4ecKo2o
YUKIA IKCRIIYAmMAayuu 371eKmpoCHAOIHCEHUA HA HCENE3HO00POHCHOM MPAHCnopme.

I]ens pabomor: HayINTHCS IPUMEHSATH METOAbI IPUOIMKEHHOTO U PepeHIIMPOBAHNS.
Oobopyoosanue: NHCTPYKTUBHBIE KAPTOUKH, TETPAb C JIEKLUIMH.
Xox pa6oTsl
OdopMHUTH BBHITIOJHEHNE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboThl, 3) HOMEp, YCIOBHE 3a/1a4d U
e€ peuieHne

Ilpakmuueckue 3a0anus

1-5. Haiftu 3HaueHMs IepBO M BTOPOW MPOM3BOIHBIX (DYHKIIMH, 33JaHHON TaOJIMYHO, B TOYKAX 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=45-0,06n X 3,6 3,8 4,0 4,2 4.4
n=>5 y(x) 4,222 4,331 4,507 4,775 5,159
3 x =16+ 0,08n X 15 2,0 2,5 3,0 3,5
n=2 y(x) 10,517 10,193 9.807 8,387 8,637
4  x=24+4+0,05n X 2,4 2,& 2,8 3,0 3,2
n=3 y(x) 3,526 3,782 3,945 4,043 4104
5 x=45-0,06n X 3,6 3,8 4,0 4,2 4,4
n=7 y(x) 1,222 1,331 4,507 4,775 5,159
6-10. IToctpouTts Tabauiy pasHocreit pynkuun y = f(x), 3aaanH0# TabIuuHO:
6 X 1 2 3 4 5 6 7
y 7,5 2 -3,5 -6 -2,5 10 34,5
7 X 1 2 3 4 5 6 7
y -3,9 -0,2 6,7 17,4 32,5 52,6 78,3
8 X 1 2 3 4 5 6 7
y -3,9 -3,2 -3,3 2,4 12,5 21,6 48,3
9 X 1 2 3 4 5 6 7
y 6 16 36 72 130 216 336
10 X 1 2 3 4 5 6 7
y -3 -6 -3 12 45 102 189




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO TIPAKTUYECKOI'O 3AHATHUSA Ne 19
Onpeoenenue Konuuecmea 371eKmpoIHePZULL, 3ampadienoll Ha mazy n0e3008 6 3a8UCUMOCHIU OM NIAHA
u npoghuna nymu ¢ ucnonvzoeanuem memooa Jiiepa, peuienue 00bIKHOGEHHbIX OUPghepenyuanbrvlx
YPaeHeHUil.

Ilenv padomsr: GopmupoBaHHE MPAKTUYCCKUX HABBIKOB PEIICHUS OOBIKHOBEHHBIX TU((EPECHIIMATHHBIX

ypaBHEHUI MeTo10M Dilnepa.
Obopyoosanue: VHCTPYKTHBHBIE KAPTOUKH, TETPAb C JICKIHIMHU.
Xoa padoTsl
OdopMUTH BBHITIOJHEHNE MTPAKTUYECKON paboThl: 1) BapuaHT, 2) nenb paboThl, 3) HOMEp, YCIOBUE 3aaul U
€€ peuieHne

Ilpaxkmuueckue 3a0anus
Hcnonp3ys meton Oiinepa ¢ YTOUHEHUEM, COCTaBUTh TaOJMIly NPHUOIMKEHHBIX 3HAYEHU MHTerpaia

maddepeHnnanbHOTO ypaBHEHUsT Y = f(x, y), YAOBJICTBOPSIOIICTO HAaYaJIbHBIM YCJIIOBHAM y(Xo)z Y, Ha

OTpE3Ke [a; b] c maroMm h=0,1. Bce BEIUNCICHAS BECTH C YETHIPHMS JICCATUIHBIMU 3HAKAMH.

sapuanm | y'=f(xy) | y(%)=Y, | [ab]
1 : y | v@8)=26 | [1828]
=X+C0S—=
’ 5
2 y— X+CO% y(16)=46 | [16:2,6]
3 : y | y(06)=08 | [06:16]
=X+CO0S—F—
’ o
4 : y | y05)=06 | [0515]
=X+CO0S—=
’ ]
> y'=x+cosl yL7)=53 | [L7;2,7]
T

Kontponupyembie komnereHuuu: OK 01, OK 02, I1K 1.3, I[IK 2.1, I1K 3.1

Kputepun oueHKH NPAKTUYECKUX 3aHATHI:

PezynpraToM paboThl MO KaXJOMy HPAKTUYECKOMY 3aHATUIO SBISETCA O(QOpMIICHHE
oTuera M ero 3amura. OLEHKY 3a NMPaKTUYECKOE 3aHATHE NPENOJaBaTellb BBICTABISET IOCIE
3aLIUThI OTYETA.

[IpakTHyeckue 3aHATHS OLEHUBAIOTCS MO MATHOAIUIBHOM HIKae:

«5» 0a/1710B BBICTABJIsIETCH 00Y4YaIOIEMYCsl, €CIIH:

— paboTa BBINOJHEHA IOJHOCTBIO U MPABWIBHO; padOTa BBHINOJHEHA CaMOCTOSITENbHO;
paboTa caaHa ¢ COOJIIOJICHHEM BCEX CPOKOB; COOJIIOJICHBI BCE INpaBmila O(QOPMIICHHUS OTYETa;
CZI€TIaHbl ITPaBUIIbHBIE BBIBOBL;

— BO BpeMs 3alluTbl OOYy4aroIIMMCS MPaBHJIBHO MOHMMAET CYIIHOCTh BOMNpOCA, JaeT
TOYHOE ONpEAETICHUE U HCTOJIKOBAHUE OCHOBHBIX MOHATHI, CTPOUT OTBET MO COOCTBEHHOMY
IJIaHY, COIPOBOYKIAET OTBET IPUMEPAMH, YMEET IPUMEHUTH 3HAHUS B HOBOW CUTYallMH, MOXKET
YCTaHOBUTB CBSI3b MEXK]y M3y4aeMbIM U paHEe M3y4CHHBIM MaTepUaJIOM M3 Kypca, a TaKXKe C
MaTepHUaJIOM, YCBOCHHBIM IIPH U3YyYEHUH JPYTUX AUCLHILINH;

«4» aj1i1a BbICTABJIsIETCS] 00y4al0IeMycsi, eCJIu:

— pa0oTa BBINIOJIHEHA MPABHJIBHO C Y4€TOM 2-3 HECYIECTBEHHBIX OLIMOOK MCIPABICHHBIX
CaMOCTOSITEJIBHO 110 TPeOOBaHUIO MperoiaBaTens; padoTa ciaHa B Cpok (MO0 ¢ OMo3aHHeM Ha
JIBa-TPH 3aHATHS), €CTh HEKOTOPBIE HEJ0UETHl B 0OPMIIEHUH OTUETa;



— BO BpeMs 3auluThl OOYYaroIIWICS MPaBHIBHO MOHMMAET CYLUIHOCTh BOIPOCA, JaeT
TOYHOE OTIPE/ICIICHNE U MCTOJIKOBAHWE OCHOBHBIX MOHSATHHA, HO OTBET JaH 0€3 MCIIOJIb30BAHHS
COOCTBEHHOTO IIJJaHA, HOBBIX NpPUMEPOB, Oe3 NMpUMEHEHHsS 3HAHUH B HOBOW cuTyanuu, 0e3
UCTIOJIb30BAHUSl CBA3EH C paHee M3YYEHHBIM MaTepHaIoOM M MaTepHajoM, YCBOCHHBIM NpHU
W3YYCHHUH JPYTUX TUCIUTUINH,

«3» aJj1j1a BHICTABJISIETCS 00y4aIOIIEeMYCsl, eCJIu:

— paboTa BBIIOJIHEHA TMPABHIBHO HE MEHEE YeM Ha TOJIOBUHY WJIM JOIyIIeHa
CyIIIECTBeHHAs OMIMOKA, HO OOyJYarOIIMiiCs BJIaJiceT 00s3aTeIbHBIMHA 3HAHUSAMU W YMECHUSMH 10
MIPOBEPSIEMOI TeMe; OOy4JaromMKCsT MHOTOKPAaTHO OOpamiaercs 3a MOMOIIBIO IMPEToIaBaTels;
paboTta crmana ¢ omo3naHueM OoJiee TpexX 3aHATHH; B 0(OPMIICHUH OTYETA €CTh OTKIOHEHHS H
HECOOTBETCTBUS NPEIBSIBISICMBIM TPSOOBAHHMSIM;

— BO BpeMs 3aIIUTHl 00yJarONIUIICs MPAaBUIILHO MMOHUMAET CYITHOCTh BOTIPOCA, HO B OTBETE
UMEIOTCS OT/IENIbHBIE IPOOEIBI B YCBOSHUH BOIIPOCOB KYypCa;

«2» aj1jia BHICTABJISIETCS] 00y4aI0IIEeMYCsl, eCJIu:

— BBITMIOJTHEHO MEHBINE TOJIOBUHBI TMPEUIOKEHHBIX 3aJaHuM, JOMYIIeHbl aBe (U Oosee)
CYIIIECTBEHHBbIE OIMMOKM B XOJ€ padOThl, IOKa3aBIIKWE, 4YTO OOy4YaloIIUWCS HE BJIAJICET
00s13aTEIbHBIMUA 3HAaHUSIMH M YMEHHUSIMU TIO JTAHHOM TeMe B TMOJHOM OO0beMe, 0O0ydarouruiics
BEITIOJTHSET pabOTy C TMOMONIBIO TpernojaBarens; padoTa caHa ¢ HApPYIIEHHEM BCEX CPOKOB;
UMEETCss MHOTO HapyIICHUH TPaBUII 0OPMIICHHS.

B nanHOM ciydae oOywarontuiics HE JOMYyCKaeTcs K 3amuTe otyeTa. Pabora nomkHa OBITH
WCTIpaBJICHA C YUETOM HEIOCTATKOB.

— TIpU 3alIATe O0TYeTa OOYJAONIUIICS HE MOKET OTBETUTh HU HA OJMH W3 IOCTABICHHBIX
BOTIPOCOB.

B nanHoM cnyuyae oOyuaromuiicst OyeT TOMyIIeH K MTOBTOPHOM 3aIlUTE OTYETa TOJIHKO
Mociie JIMKBUIAIMKA TMPOOETIOB B 3HAHWM y4eOHOTO Marepuaia 10 TeMe IPAKTHIECKOTO
3aHATHSI.



Tembl coo01IeHNIT (IOKI210B) NPUKIATHOI0 XapaKrepa

1. UcTopust cTaHOBJIEHMS TEOPUU UCCIIEIOBAHUS ONEpalMil KaK HayKH.

2. Teopus pacnucaHusl.

3. Meroabl M1aHUPOBAHUS.

4. TlpumeHeHue  TEOpUM  HUCCIEIOBAHUS  ONEpallMii  MpU  pEHICHUU
npodeCCUOHANIBHBIX 3a/1ad B o0JacTh (OPMUPOBAHUS TEXHOJOTHUYECKOTO IIHKJIA
JKCIUTyaTalluM MalluH M 0o0OpyloBaHMs Ha TpaHcmopre (ymnpaBieHue
MH(PACTPYKTYpaMu Ha >KeJIE3HOJOPOKHOM TPAHCIIOPTE).

5. CTpyKTypa 1 B3aUMOJIEUCTBHE PA3IMYHBIX BUJIOB TPAHCIIOPTA.

6. IlpuMeHeHHe CHUCTEM OLEHKM HAJEKHOCTHU M Oe30macHOCTH paboT Ha
KEJIE3HOIOPOKHOM TPAHCIIOPTE.

Kontpomupyemsie komnerentiuu OK 01, OK 02, I[IK 1.3, IIK 2.1, 1IK 3.1

Kpurepuu onenku coodmenunii (1I0KJIa10B):

1. YeTKkoCTh MOCTAHOBKM 1ieu (max 3 6aja):

1.1. "HeT uenwu;

1.2. nenanp HeYeTKAas;

1.3. nenap yeTko 00o3HaUeHa.

2. KauecTBO nokiama (max 5 0awioB):

2.1. TOKIaIUYMK 3aYNTHIBAET;

2.2. TOKJIaJ4YMK paccKa3bIBaeT, HO HE OOBIICHSIET CYyTh PaOOTHI;
2.3. YETKO BBICTPOCH JIOKJIAT;

2.4. noxnaja COMpoBOXKAACTCS WIUTFOCTPATUBHBIM MaTEPHAIIOM;
2.5. MoK/ MPOU3BOJMT BhIIAIOIIEECS BIICYATICHHE.

3. UeTkoCTh BBIBOJIOB, 0000IIarONUX JoKIaa (max 3 6amwia):
3.1. BBIBOJIBI UMEIOTCSI, HO OHH HE JOKA3aHBbI;

3.2. BBIBOJIBI HE YETKHUE;

3.3. BBIBOJIbI TIOJIHOCTHIO XapaKTEPU3YIOT paboTy.

4. KadecTBO OTBETOB Ha BOMPOCHI (max 3 Oayia):

4.1. noKIa YUK HE MOXKET Y€TKO OTBETUTH Ha BOIIPOCHI;

4.2. HEe MOXKET OTBETUTH Ha OOIBIIMHCTBO BOIIPOCOB;

4.3. oTBeUyaeT Ha OOJBIIMHCTBO BOIIPOCOB.

5. YMeHue nepkarbes nepen ayauropueii (max 3 6ama)

OLIEHKA:
«5»- 17- 14 6amios,

«4» - 13-9 6amos,
«3» — 8-5 6ayuos,
«2» — MeHee 5 0ayIoB



PYBEKHbBII KOHTPOJIb

TECT Nel
no reme 1.1. [IuddepenunaibHoe 1 MHTEIPaJIbHOE HCUHCICHHE
Jlannas pabota MoOKeT OBbITh MCIOJIb30BAaHA Ha AJTale MOBTOPEHUS U KOHTPOJIA
3Hanui. Pazpabortano 2 BapuaHnTa 3aganuii. Bce BapuanThl pabOThI paBHOLIEHHBI.
Pabota paccunrtana Ha 20 MUHYT.

KonTponupyemsbie komnereHuuu: OK 01, OK 02, I1K 3.1

Kpurtepuu ouenku:

«5» - MPaBUJILHO BHINOJIHEHO 9 — 10 3a1aHMi;
«4» - IpaBUJILHO BBINIOJHEHO 7 — 8 3a/1aHui;
«3» - IPaBUJILHO BBINIOJHEHO 5 — 6 3a/1aHUM;

«2» - IPaBUJIBLHO BBITIOJIHEHO MEHEe 5 3aJJaHui.

Bapmuanr 1

Hnucmpykyust no evinoinenuro 3a0anuil. blboepune 00Hy OYK8Y, COOMBEemcmeyiouyro
npasujlibHOMYy eapuarnty omeema u 3anuuiume ee 6 OaHK 0Meemos.

1. YkaxuTe NpOMEKYTOK, Ha KoTopoM (yHKIMs ¥ = 5x% — 4x — 7 TOJNBKO BO3pACTaeT.

A B C D
(—1;+ o) (1,12 (-6;0) [ 0;+o0)
2. VKa)HUTe NPOMEKYTOK, Ha KOTOPOM (DYHKIHS Y = §x3 - gxz + 8x — 3 yObIBaer.
A B C D
(—eos1] 18] [15-+0) 0:8]
3. Ha pucynke uzobpaxen rpaduk Gynkuun y = f(x). CKOJIbKO TOYEK MUHMUMyMa UMeeT (YHKIUs?
ERE T A B C D
ELEEERL X 4 5 2 1
Yy
_4. Haﬁ;[m.e‘TOqu 'M.aﬁchyMa Qynkmmm y = —3x% 4+ 12x — 5.
A B C D
| -4 -2 4 2
5. CKOJIBKO KPHTHYECKUX TOYEK uMeeT Gynkums y = 2x3 + x2 — 2x + 5?
A B C D
| 2 1 4 3
6. Ha pucynke m3o6paxen rpaduk ¢pynkmmn y = f'(x). Halizure Touky Mmakcumyma dysaxnum y = f(x).
¥ A B C D
i
/,
7 \ W 1 3 2 -2
7
7. Haiinute TOuky MUHIMYMa (QyHKINMH Y = ? - 3)26—2 —2x+1 %.
A B C D
-2 -0,5 0,5 2

8. Touka a sBisieTcs TOYKOH neperuba jganHoi kpusoii y = f (x), eciu.

A |

B

C |




| f@=0 | f@=0 | f'"@<0 | f'@=0 |

f"(a)>0
9. K rpaduxy pyuxmn f(x) = x2 + x + 1 B Touke ¢ abcuuccoii x = 1 mpoBezeHa kacaTenbHas. Haiinure
a0CITNCCY TOYKH TIEpECeUCHHs KacaTeIbHOH ¢ 0chio OX.

A B C D
1 1 1
0 _- _Z z
2 3 2
10. Ha pucynke n300paxen rpaduk npoussoaHoi pyukuun y = f'(x), 3amannoit Ha npomexyrke (—6; 7).
Onpeenure KOIMIECTBO TOUEK MUHUMYMa GyHKIun ¥y = f(x)
‘ A B C D
5 3 2 4
Bapuanr 2

Huempyxkyus no evinoanenuio 3a0anuti. gloepume 00Hy OYK8Y, COOMEEmMcmayouyio
NpasUIbHOMY 8APUAHNY OMEema U 3anuwume ee 8 OJ1aHK 0meemos.

1. YKaxuTe IPOMEKYTOK, Ha KOTOpoM QyHKIusS ¥ = 5x2 — 4x — 7 TONbKO yOKIBAET.

A B C D
(=1 + o) (1;12) (-6;0) [ 0;+o0)
2. VKaKuTe IPOMEKYTOK, Ha KOTOPOM (DYHKIHUS Y = §x3 - gxz + 8x — 3 Bo3pacraer.
A B C D
(—oo31] 18] [15+) [-8;~1]
3. Ha pucynke uzobpaxen rpapux pyakimn y = f(x). CKOIbKO TOYEK MUHUMYMa UMeeT QYHKIHs?
irESENEANE A B C D
5 3 2 1
" 4. Haifymre Toqﬁy MaKchyMa Qynkumn y = 3x% + 18x — 9.
A B C D
B -3 -2 3 2
5. CKONBKO KPUTUYECKUX TOUEK UMEET QYHKIHUSI Yy = X + %?
A B C D
B 2 1 4 3
6. Ha pucynke usobpaxen rpapux Gpyuxiuu y = f'(x). Haiiure Touky Muaumyma Gyaxnun y = f(x).
v A B C D
J i
/,
0 \ v 1 3 — 4 — 2
y4
3 2
7. Haiigure Touky MakcumMyMma QyHKIMU y = = 3% —2x+1 %.
A B C D
-2 -0,5 0,5 2

8. Eciu ipu miepexojie epe3 TOUKy X Bropas npousBoaHas f''(X) MeHseT 3HaK, TO TOUKa X,

Ha3bIBACTCA:

A |

B

C




L TOYKOW MUHUMYMa ‘ TOYKOW MakcuMyma TOYKOU Tiepernoda ‘ TOYKOM 3KCTpEMyMa
9. K rpaduxy dyukuuu f(x) = x3 + x + 1 B Touke ¢ abciuccoii x = 1 mpoBeeHa KacaTelbHas.
Haiinute abcuirecy Touku rpaduka KacaTellbHOW, OpinHATa KOTOpor paBHa 31.

A B C D

7 9 10 8
10. Ha pucynke u3zo0paxen rpadux npoussoanoi pyukuun y = f'(x), 3a1aHHON HA IPOMEKYTKE
(—5; 8). Onpenenure KOAMYECTBO TOYEK MakcuMyma GyHkuun y = f(x)

TN A B < D
EL¥Rd 188, Sua/an 3 4 5 9
evE \/ \/
KJIHOY:
Bapuant | 1 2 3 4 5 6 7 8 9 10
1 C B A D A B D D A C
2 B D B A D D B C D A
TECT Ne2

no teme 1.3. Psaabl
JlanHnass paboTta MOXET OBITh HCIIOJIb30BaHA Ha ATalle MOBTOPECHHS U KOHTPOJIS
3Hanuii. Pazpaborano 2 BapuanTa 3aqanuii. Bce BapuanThl pabOThI paBHOLICHHBI.
Pabora paccunrtana Ha 15 MUHYT.

Kontponupyembie komnereHuuu OK 01, OK 02, I1K 1.3, [IK 2.1, IIK 3.1

KpuTtepun oueHku:

«5» - IPaBWJILHO BBITIOJHEHO 6 3aJJaHMUIA;
«4» - IpaBWJILHO BBITIOJHEHO S5 3aJJaHMUIA;
«3» - MPaBUJILHO BBITIOJIHEHO 3-4 3a1aHUI;

«2» - MPaBUJILHO BBITIOJIHEHO MEHee 3 3aJI1aHHi.
Bapuant 1
Hnempyxyus no evinonnenuio 3a0anuii. 8vloepume 00Hy OYK8Y, COOMEEmcmayouiyo
npasulbHoOMY eapuarmy omeema u sanuuiume ee 6 onanx omeemos.

. 1
1. Kakas u3 nepeuncieHHbIX HIke GopMyn siBisieTcss GopMysoil n — ro wiena psjaa: —1 — P
1 1

4 8
A b B I
1 (-1)" (-1)" (-n!
An = o501 In = "5n In = Tn=1 In = "0
1,1, 1 1
2. Yka3aTp ueMy paBHa CyMMa psizia 2 + 2 + 5 + et o + e
A b B I
1
1 1 1 2
9 2

3. Eciu Ipu HUCCICAO0OBAHNU pAda HA CXOAHUMOCTb IIO IMPU3HAKY I[anaM6epa YCTAHOBJICHO, YTO

. a
lim —2** = 2, 10 3TO 03HAUAET, YTO:

n—-oo an




A b B I

PsA MOXKET, KaK CXOAUTHCA, TaK U
pacxoauThCst

pAa CXOOUTCA pAa pacxoguTcs BOIIPOC O CXOAMMOCTH OCTAETCS OTKPBITHIM

4. Ilyctb pmaH 4ucioBOW psn a; +a, + -+ a, + -+ ¢ NOJOXKUTEIbHBIMU uwieHaMu. Eciu

a o . a
OTHOILIEHHE ——+ UMEET KOHEUHbIH Npesen, To ecth lim = = k, u nipu k < 1 — psjg cxomures,
an n—-oo adn
anpu k > 1 — psj, TO 3TO €CTh NPU3HAK CXOJAUMOCTH:
A b B r
JHanambepa Komm CpaBHEHHUS HEOOXOAMMBIN

5. Ykazarp ueMy paBHa yactuyHasi cymma S, panal —2+4—8+ ---:

A b B r
5 s > 5
8 8

6. Kakoe u3 nepeuncieHHbIX HUKE YTBEPKICHHUH SIBIISIETCS BEPHBIM :

o 1

0000MIEHHBII TAPMOHUYECKHHN PSIT Y ope —

cxomurcs mpu p < 1

o o 1
0000IIEHHBINA TAPMOHUYECKHUI PSIT Yipreq - bacxozmres mpu p > 1

1

0000IIECHHBINH TAPMOHUYECKHI PSIT Y ope 1 =

cxomuTca mpu p = 1

MW e

N - 1
0000IIEHHBINA TAPMOHUYECKHUI PSI Yoo q —5 PACXOJUTCA TIpH p =< 1

Bapmuanr 2
Hnempyxkyus no evinonnenuro 3a0anuii. 8vloepume 00H)y OYK8Y, COOMEEmMCcmayouiyio
NpasUIbHOMY 8APUAHNY OMEema U 3anuwiume ee 8 OJIaHK 0mMeemos.
Bapuanm Ne2
1. Kakas u3 nmepeyncieHHbIX HIKe Gopmyn siBiseTcs Gopmysoi n — ro wieHa psaga: —1 — 2 —
4—8—...

A b B I

0= 12 4= 2 a2 = (D2

2. Yka3arb ueMy paBHa CyMMa psijia § + g + % Fo e

3n
A b B r
1 1
— - 1 2
9 2
3. Ecnn Ipyu UCCIACAOBAHUN pAda HAa CXOAUMOCTD IIO HpI/I3HaKy I[aHaM6epa YCTaHOBHeHO, qTOo
. a
llm il — O, TO 3TO O3HA4YafCT, YTO:
n-ooo an
A b B r

PSR MOXET, KaK CXOTHTBCS, TaK U
PacXOIUTHCS

pAd CXOOUTCA pAd pacxoguTcCs BOIIPOC O CXOAMMOCTH OCTAa€TCsI OTKPBITHIM

N n+1
5. Vkazarh ueMy paBeH MAThIH WieH psija Y, (—1)" -

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

4. IlycTth naH 4yuCIOBOM psig a, + a, + ++- + a, + +++ ¢ MOJOKUTENbHBIMU WwieHaMH. Eciau nmeer
MECTO KOHEUHBIH Mpenaen, To ecTh lim a, # 0, TO CXOAUMOCTh psSAa MOXXHO OMPEAeTUTh MO

n—->oo

IIPHU3HAKY:

A b B I

Hanambepa Komm HEOOXOAMMBIH CpaBHEHUs




6. Kakoe n3 nepeuncieHHbIX HIKE YTBEPKICHHUN SBIISIETCS BEPHBIM :

o N 1
000OIIEHHBIN TAPMOHUYECKHUI PSII Yipreq — CXOUTCS 1Ipu p > 1

00O0OIIEHHBIN TAPMOHUYECKHUHN PSII Yiprq — PacXoJUTCA Ipu p > 1

N N 1
000O0IIEHHBINA FAPMOHUYECKHI PSII Yipreq —5 CXOIMTCS TpH P = 1

H || ot | >

N N 1
0000IIEHHBINA TAPMOHUYECKHUI PSII Yo q —5 PACXOWTCs pH p < 1

KJIIOY:

Bapuanr

N

1

T1lw

S
b r

2

1
A
r

4
A
B

r A

TECT Ne3
o teme 2.2. OcHoBBI Teopuu rpados
JlanHass paboTa MOXeET OBITh MCIIOJB30BaHA HAa JTale MOBTOPCHHS M KOHTPOJIS
3HaHui. Pa3zpaboTano 2 BapuanTa 3ananuii. Bce BapuaHThl pabOTHI PaBHOIICHHBI.
PaGota paccunrana Ha 15 MUHYT.

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

KpuTtepuu ouenku:
«5» - IpaBUJILHO BBIMOJHEHO 9 — 10 3a1anuii;
«4» - IpaBUJILHO BBIMOJHEHO 7 — 8 3aJjaHUI;
«3» - MPaBUJILHO BBITIOJIHEHO 5 — 6 3a1aHUM;
«2» - PaBUJILHO BBITIOJIHEHO MEHEe 5 3aJIlaHHi.
Bapuant 1
Hncmpykyus no 8blnoaneHuro 3a0anuil: 8vibepume 00Hy OYK8Y, COOMEENCmMEYUVIo

NpasUIbHOMY 8APUAHIY OMEema U 3anuuiume ee 8 OJIaHK 0Meemos.
1. Ha pucynke n300pa>keH:

A { A B C D
47 | monHbIN rpad HETOTHBIH rpag Tuma HYJIEBOU
5 rpad «IIepeBO»
B
2. Ilonuelil rpad uMeeT 7 BEpIIMH, TO KOJIHMYECTBO pedep OyIeT paBHO:
A B C D
14 7 21 42
3. Kakue u3 yka3aHHbIX B rpade Ha pUCYHKE MapUIPYyTOB SBISIOTCS IMyTeM?
B A B C D
A
B
ABI' ABI'B/] ABJIAB ABBAJI
D
-




4. Kakue u3 yka3aHHBIX LIMKJIOB SIBJISIIOTCS IPOCTHIMU?

5 A B C D
A
B
% ABTA ABBI'BA BEAI'B JIBATBJ]
D
-
5. XpomaTHuyeckoe 4uciio rpada Ha pUCYHKE PaBHO:
A B C D
2 6 4 3

MIOJIHOTO?

6. CkoJbKO pebep HyKHO IPOBECTH YTOOBI TIOCTPOUTH rpad), N300paKeHHBII Ha PUCYHKE JI0

5
AE z
B
D
-

A

B

C

D

7. JInst Toro, uToOBI Tpad 00s1amaT SUTEPOBBIM IUKJIOM, HEOOXOAMMO U IOCTATOYHO, YTOOBI:

A

B

C

D

CTEIEHH BCEX BEPIINH
OBLLITN HEYETHBIMU

CTENEHU POBHO JIBYX
BEpIMH OBUTH YeTHBIMH

CTEIEHH BCEX BEPIIMH
OBLIIM YETHBIMHA

CTEIECHU POBHO JBYX
BEpIIUH OBLIN

HCYCTHBIMHU
8. KommmuecTBo pedep MHITUACHTHBIX BEPIIMHE A, ...
A B C D
2 1 3 4

B B Bepmnny D.

9. Mcnonb3ys puCyHOK MpeAbIAyLIeH 3a/1auu, YKaXHUTe CKOJIBKO CYLIECTBYET IyTeH U3 BEpPIIMHBI

B A B C D
A
B
% 4 5 2 3
D
-
10. Kak Ha3bIBaeTcs rpaga n300pakxeHHbIH Ha pUCyHKe?
A B C D
A
. HE rpa¢ Tuna .
TOJIHBII . OPHUEHTUPOBAHHBIN
OPHUEHTUPOBAHHBIM |  «IEPEBO»




1. Ha pucynke u3oOpakeH:

Bapmuanr 2
Hncmpykyus no evinonnenuio 3a0anuil: gbloepume oony 6yKey, COOMEemcmayiouyio
NpasuibHOMY apUAKMy OmMeema u 3anuuiume ee 6 OJ1aHK 0Meemos

A B C D
IIOJIHBIN HEIOJIHBIN rpa¢ tuna .
HYJIEBOH
rpad rpad «IEPEBO»
2. TTonwbri rpad mMeet 9 BepIIvH, TO KOJIMIECTBO pedep OyneT paBHO:
A B C D
18 72 9 36
3. Kakue n3 ykazanHbIX B rpad)e Ha pUCYHKE MapUIPyTOB SBISIFOTCS MyTeM?
5 A B C D
A
B
% ABI'Bb ABI'B ABJIAT ABB
D
-
4. Kakue u3 yka3aHHBIX [IUKJIOB SBJISIOTCS TPOCTHIMU?
B A B C D
A
B
% ABI'IBA ABBI'BA BBAI'B JABAI'B/I
D
-

5. Xpomaruueckoe 9rciio rpada Ha pUCyHKE paBHO:
A B C D

6. CkoJIbKO pedep HY>KHO MPOBECTH, YTOOBI JOCTPOUTH rpad, H300paKEHHBIH HA PUCYHKE, JI0

HOJIHOTO?
4 py A B C D

10 6 12
7. MynbTurpagom Ha3blBaeTcs rpad), B KOTOPOM ...
A B C D
UMeroTCs péopa XOTst ObI MOXKHO 000WTH BCe
ABYX U3 TPEX HET KpaTHbIe pé0pa M HeT |  eCTh KpaTHbIe pEOpa u BEPIUMHBI U IIPH ITOM

MIPOUTH OZHO pedpo
TOJIBKO OJTH Pa3

paBHOBHI[HOCTCfI (3B6HB$[, neTeiib HCT IICTCIIb

JyTH, TIETJIN)

8. KonnuecTBo pe6ep WHIIUACHTHBIX BEPUIUHE A7 ...




9. Mcnionb3ys pUCYHOK MPEABIAYIICH 3a/1auu, YKaXKHUTE CKOJIBKO CYIIECTBYET IyTEH M3 BEPIIMHBI
A B Bepuinny D.

B A B C D
A
B
3 5 2 4
D
-
10. JIBa pebpa, y KOTOPbIX €cTh 0OI1asi BEpIIMHA, HA3bIBAIOTCH. . .
A B C D
pébpamu CMEXHBIMU KpaTHBIMU JyTaMu
KJIIOY:
Bapuanr | 1 2 3 4 5 6 7 8 9 10
1 B C A AC D B C D A D
2 C D C,D C B D C A D B
TECT Ne4

no teme 3.1. BepositHocTh. Teopembl cJ10:KeHNSI 1 YMHOKE€HHUSI BEPOSITHOCTEH
JlanHasi pabota MoOKeT OBITh HCIIOJNB30BAHA Ha ATalle MOBTOPEHUS U KOHTPOJIS
3HaHui. Pa3paborano 2 BapuanTa 3aganuii. Bce BapuanThl pabOTH paBHOIICHHBI.
Pabora paccunrtana Ha 15 MUHYT.

Kontponupyembie komnereHuuu OK 01, OK 02, I1K 1.3, I[IK 2.1, IIK 3.1

Kpurepuu ouenku:

«5» - IPaBUJIBHO BBINOIHEHO 9 — 10 3amanmii;
«4» - IpaBUJIBHO BBINOJIHEHO 7 — 8 3a/laHNU;
«3» - MPaBUJILHO BHINIOJHEHO 5 — 6 3a/1aHui;

«2» - IPaBUJILHO BBHITIOJTHEHO MEHEE 5 3aJJaHuM.
Bapmuanr 1
Huempyxyus no gvinonnenuio 3a0anuii. 8bloepume 00Hy OYK8Y, COOMEEmcmayouiyo
npasulibHoOMY eapuannity omeema u sanuuiune ee 6 onanx omeemos.
1. BpOCI/IJ'II/I HUI'PAJIBHYIO KOCTD. KaxkoBa BCPOATHOCTD, UTO BbIIIAJACT YCTHOC YN CJIO OYKOB:

A B C D
0 2 1 5
3 3 6

2. B siuke 20 cranaapTHBIX Aetaneid u 7 OpakoBaHHbIX. Bertamumnm tpu neranu. Cobbitue Ar —
l-as neranp OpakoBaHHas, Az — 2-as neTanb OpakoBaHHas, As — 3-bsl JIeTajdb OpakOBaHHAs.
3anucath coObiTHe: B — Bee netanu OpakoBaHHbBIE:



A B C D
iy sy _ B B=Ay-A; A+ A Ay A5+ A A,
B=A-A," A5 B=A,+A4,+ Az — A, A, Ay A,
3. Ilycte B — anektpuueckas cxema pabortaet, A; — pabotaet i—biii 650Kk cxembl (I = 1,2,3).
3anmcarh COOBITHE: SJCKTPUUYECKas cxeMa padoTaer, eciu paboTaeT XOTs Obl OJIMH OJIOK:
A B C D
J——— o | BeA A A A, A, A
B=A0 K A5 | g yava, | B=4 A2 s
4. Monery nonopocuinu 3 pasza. KakoBa BeposiTHOCTB TOTO, 4TO “Opei” BBITIAJET 3 pasa.
A B C D
3 1 7 1
8 2 8 8

5. B smuke 25 mapos,

TOT0, YTO HayJlauy BBIHYTBIN 11ap OeJblil.

u3 Hux 10 Genbix, 7 romayOsiX, 3 KenThiX, 5 cuHuX. HallTu BeposITHOCTD

A B C D
7 3
— 0,4 0,2 —
25 _ 25
6. Be10Opath nipaBmIIbHBIN OTBET: P(A4+ A) =7?
A B C D
0 1—P(4) 1 P(AHP(B)__PB%‘
7. Haiitu P(A - B), ecu P(4) = é, P(B) = E U coObITusA A U B He3aBHCHUMBIE
A B C D
1 2
0,06 — 0,1 —
_ 6 15
8. Haiitu P(A), ectu P(A) = 0,2:
A B C D
0,5 0,8 0,2 0,6
9. CobbiTust A u B HecoBmectHble. Haiitu P(A + B), eciu P(A) = P(B) = 0,3:
A B C D
0,9 0,8 0,7 0,6
10. Ecnmut coObITHE A MPOMCXOIUT TOT/Ia U TOJIBKO TOTJIa, KOT/Ia MPOMCXOAUT coObITHE B, TO Mx
Ha3bLIBAIOT
A B C D
PaBHOCUJIILHBIMHU COBMECTHBIMU OJJHOBPEMCHHBIMU TOXIECTBEHHBIMU

Bapuant 2

Hucmpykyus no evinonanenuio 3adanuil: evibepume oOHy OYK8Y, COOMEEmMCmeayouyio
NpasuIbHOMY 8apUAnmMy omeema u 3anuuiume ee 8 OJ1AHK 0MEemos
1. Bpocwu urpanbHyto kocth. KakoBa BEpOSTHOCTb, YTO BbIIA/IET 00JIbIIE YETHIPEX OYKOB:

A B C D
05 2 1 >
3 3 6

2. B siuke 20 cranaapTHBIX Aetaneid u 7 OpakoBaHHbIX. Bertamumnu tpu geranu. Cobbitue Ag —
1-as neranp OpakoBaHHas, Az — 2-as neTanb OpakoBaHHas, As — 3-bs JIeTaldb OpaKOBaHHAs.
3anucatb coOblTHE: B — Bce ieTanu craniapTHhIe:

A B C D
XA | B= B B=Ay Ay A3+ Ay Ay Az + A 4y

B=Ay Ay Ay | B=Aitdg+ds | 2y, e
3. Ilycte B — anektpuueckas cxema pabortaet, A; — pabortaeT i—biii 650k cxembl (I = 1,2,3).

3amnucarh COOBITHE: QJICKTPUUICCKAsA CXEMa pa60TaeT, €CJIIN pa60TaeT XOTSI OBl JBa OJIOKa:

A |

B

C

D




_i..7 | B — A A B=Ay-Ay-As+A Ay A3+ A - A,
B=Aidy Ay | Za wava, | B=Ade 4 e
4. Monety noabpocuiu 3 paza. KakoBa BepoSTHOCTb TOT0, 4TO “open’ BbImajer 1 pasa.
A B C D
3 1 7 1
8 2 8 8

5. B smmke 25 mapos, u3 Hux 10 0enbix, 7 romyObIX, 3 )KenThiX, 5 cuHuX. HailTi BeposSTHOCTH
TOTO, YTO Hay/auy BRIHYTHIN 11ap rojryOoi.

A B C D
7
— 0,4 0,2 i
25 _ 25
6. Be10Opath nipaBmiIbHBIN OTBET: P(A - A)?
A B C D
0 1 - P(4) 1 P(A”P(B)__PB%‘
7. Haiitu P(A - B), eciu P(B) = %, Pg(A) = é U coObITusA A U B 3aBHCHMBIE
A B C D
1 2
0,06 - 0,1 —
i 6 15
8. Haiitu P(A), ectu P(4) = 0,8:
A B C D
0,5 0,8 0,2 0,6
9. CoObiTus A u B HecoBmecTHble. Haiitu P(A + B), ecu P(A) = 0,25, P(B) = 0,45:
A B C D
0,9 0,8 0,7 0,6

10. Ecnu mosiBiieHHE OJTHOTO U3 COOBITUN HE MCKITIOYAET IMOSBIICHHE APYroro B OJHOM U TOM XKe
HCIBITAHUHN, TO TAKHE COOBITUS HA3bIBAIOTCS

A B C D
COBMCCTHBIMU HCCOBMCCTHBIMHU 3aBUCHUMBIMHU HC3aBUCHUMbIMHU
KJIIOY:
Bapuanr 1 2 3 4 5 6 7 8 9 10
1 A B D D B C D B D C
2 C A D D A A B C C A
TECT Neo5

no temaMm 3.2. CiyuaiiHas Be1M4nHa, ee GyHKuus pacnpeneaenus u 3.3.
MareMaTHuyecKoe OKUAAHUE U AUCIIEPCUSA CIYYAHHOU BeJINYUHBI

MeTtoanyeckue yKa3aHHus K TeCTy

JlanHast paboTa MOXET OBbITh HCIOJIb30BaHA HA ATale MOBTOPEHHS U KOHTPOJIS
sHannii. Pazpaborano 2 BapnanTa 3aganuii. Bce BapuaHThl pabOTHI paBHOIICHHBI.
PaGota paccuntana Ha 15 MUHYT.

KonTponupyemsie komnerenuuu OK 01, OK 02, I[IK 1.3, I[IK 2.1, TIK 3.1
Kpurepuu ouenku:

«5» - IPaBUJIBHO BBINOIHEHO 9 — 10 3amanmii;
«4» - MpaBUIILHO BBITIOJTHEHO 7 — 8 3a/1aHui;




«3» - MPaBUWJILHO BBITIOJIHEHO 5 — 6 3aaHui;
«2» - IpaBUJIBHO BBITIOJIHEHO MEHEE 5 3aJJaHul.
Bapuanr 1
Hncmpykyus no evinonnenuio 3a0anuil: gbloepume oony 6yKey, COOMEemcmayiouyio
NPasuIbHOMY 8apUAHMy Omeema u 3anuwume ee 8 O.1AHK OMEemos.
1. luckpeTHOM Ha3bpIBaeTCs Takas ciaydaiiHasl BEJIMUMHA, KOTOpasi IPUHUMAET:

A B C D
KOHEYHOE WU TOJIBKO
0OEeCKOHEUHOE TOJIBKO OJIHO
0ECKOHEYHOE CUETHOE . OTpHIIATEIIbHbIC
.. | MHOXECTBO 3HAYCHHI 3HAYCHHE
MHOYKECTBO 3HAUEHH 3HAYCHUS
2. Tabnmunas popma 3agaHus 3aKOHA PACIpECNCHHS CITyJailHOW BEJTMYMHBI HA3bIBACTCS:
A B C D
CyMMOM UHTETPAJIOM panom 0JIEM
pacrpeneneHus pacrpeneneHus pacrpeneneHus pacripeesieHusI

3. CymectByioT 1Be (OpMBbI 3amaHUsl 3aKOHA pacCHpeAesieHUs ITUCKPETHOM ciaydailHOM
BCIIMYUHBI:

A B C D
TabIu4Has U WHTEerpajibHas 1 UHTETpalbHas U rpaduueckas u
rpaduyeckas TabJIUYHAs b depeHnraibHas WHTErpaJIbHasI

4. Kakas u3 Tabmuilr HE MOXKET paccMaTpHUBAThCS KaK 3aKOH pPACTIpEeTeHHUs CIydalHOU
BEJIUYHUHBI X7

A B C D
X -10 9 2 X 1 3 5 Xi -1 2 5 X 7 3 5
p; 102]04]04 p; 102]04|05 p; 103/01]05 p; 102]03|05
5. 3aKoH pacnpeAesieHUsI BEPOSITHOCTEN JUCKPETHOM CIIy4ailHOW BEJIMYMHBI X UMEET BUJ]

x, | 2 | 4] 8

pi 101] p, |06

Torma p, BEpOSITHOCTh PaBHA. ...
A B C D
0 0,5 0,3 0,7

6. Mona 1 MeauaHa JTUCKPETHOM CIIyd4alHOW BEJIMYMHBI, 3aIaHHOM PSAIOM paclpeiesieHUs

x, |05] 26| 7 8

p, 10201020401

A B C D

Tuo6 Tul 6u’7 0,5u8

7. 3aaH 3aKOH pacrpeeaeHus IMCKPETHON cirydaiiHoi Bennunnbl. Haiitu M (x)

x 0 1 2 3

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

A B C D

38 4,2 0,7 19

8.3a7aH 3aKOH pacnpeeneHus: JUCKPETHOH citydaitHoi BenuuuHbl. Haiitu p; + py + p3 + ps.

Xi X1 X2 X3 X4

pi P1 P2 Ps P4

A B C D

pP1 + P2 +P3 1 p1 +p2 P3 + Dy

9. Nucnepcus cnyudaitHoit BenuuuHbl (¢ X+Y), rae ¢ = const,X,Y He3aBUCHUMBIE clydaiiHbIe
BEJIMYUHBI, PABHO:

A B C D

cD(X)+D(Y) cD(X)-D(Y) D(X)+D(Y) c?D(X)+D(Y)

10 Maremarudeckoe 0KMIAaHHE NOCTOSHHOMN BEJINYMHBI C PaBHO:

A \ B | C \ D




C

| 0

HC OIIPCACIICHO

Bapmuanr 2

Hncmpykyus no evinonnenuio 3a0anuil: gbloepume oony 6yK8y, COOMEemcmayiouyio
nPasuibHOMY 8apuUaHmy omeema u 3anuwiume ee 8 O1AHK OMEemos

1. CiiyualiHas BeJIMUMHA Ha3bIBAETCSI HENIPEPHIBHOMN €CIIN:

A B C D
B PE3YJIbTATE UCTIHITAHUS MHOYKECTBO 3HAUCHHH
TOJIBKO MOYKET MPHUHATH TO WJIM HHOE | KOTOPOH 3aroHsIeT
TOJIBKO OJTHO .
OTpHIIATEIIbHBIC SHAUCHIe BO3MOJKHOE 3HaUCHHE, CIUTOIIb HEKOTOPBIN
3HAYCHUS HEHM3BECTHOE 3apaHee, HO YHCIIOBOM
00s13aTeJILHO OJTHO MIPOMEKYTOK
2. I'padmueckas Gpopma 3a1aHust 3aKOHA pacipeie]ICHUs CIIyqailHOW BEJITMYHHBI - 9TO:
A B C D
napabosa HOJINTOH npsiMast JTMHUS OKPY)KHOCTh
3. CiryyaiiHble BETUYMHBI IEJSITCS Ha!
A B C D
nepeMeHHbIE 1 JICKPETHBIE panroHaIbHBIC U
YEeTHBIC U HEYCTHBIC
MTOCTOSTHHBIC HETpEPhIBHBIE HEepaIMOHAIbHEIC

4. Kakasg u3 TaOmuIl HE MOXET paccMaTpUBaTbCi Kak 3aKOH paclpeiesieHus CciaydaiHou

BEJIMYMHBI X?

A

B

C

D

X -10 9 2

X 1 3 5

Xi -1 2 5

X 7 3 5

p. 1020405

p. 102040,

4] [p [02]03

0,5

p. |02[01]05

5. 3aKOH pacnpeAesIeHUsI BEPOSITHOCTEN JUCKPETHOM CIIy4ailHOW BEJIMYMHBI X UMEET BUJ]

x, | 2 | 4] 8

pi | pp 10201
Torma p; BEpOATHOCTh paBHa....
A B C D
0 0,5 0,3 0,7
6. Mosa 1 MmemaHa TMCKPETHOM CIIy4yailHOM BEJTMYUHBI, 3aIaHHOM PSIOM pacipenesieHUs
x; | -2 04| 2 4 5
p; 104/02|01]02|0,1
A B C D
2u2 Su-2 2u-2 2ub
7. 3a1aH 3aKOH pacupeaeaeHus IUCKPETHON cirydaiinoi Bennuunbl. Haiitu M (x)
X 0 1 2 3
P(x)| 0,2 |04 | 01| 03
A B C D
3,8 4,2 0,7 1,5
8.3a/1aH 3aKOH pacrpe/eeHus IMCKPETHON ciydaiiHoi Benmunnbl. Haiitn p(x; < x < x3).
X; Xq X, X3 Xy
pi pP1 P2 P3 P4
A b B r
Py +Pp; +ps 1 Pt P, D3 + Pa
9. Maremarnyeckoe OXuJaHHWe cCiydaiiHOW BenmuumHbl (¢ X+Y), rme ¢ = const X , Y
HE3aBHUCHUMBIE CITy4ailHble BEJIMYHUHBI, PABHO:
A B C D
cM(X)-M(Y) cM(X)+M(Y) M(X)+M(Y) M(X)*M(Y)
10. {ucnepcust nocrossHHOM BenmunHbl C paBHa
A B C D
1 C 0 HE onpeJieeHa




KJIIOY:

Bapuanr | 1 2 3 4 5 7 9 10
1 A C A A D C D D B
2 D B C B,C D D B C




Tabauna 3 - @®opma uHPOpPMALMOHHOM KAPTHI 0aHKA TECTOBBIX 3aJaHU I

HaumenoBanue pasnenos Bcero KomuuectBo dopm T3 KonTponupyembie
T3 OtkpbiTOro | 3aKpbITOro Ha Ynopsaouenue KOMIIETCHIIUN
THIIA THIIA COOTBETCTBHUE
1.1. Hudbdepenunansuoe u 10 10 _ ) ) V1, V3, 31, 32,
WHTETPATBHOE HCUHUCIICHUE OK 01, 0K 02, TIK 3.1
1.3. Psager 6 6 V1, V3, 31,
- - - OK 01, OK 02, IIK 1.3,
IIK 2.1, TIK 3.1
2.2. OcHOBHI TEOpHUU TpadoB 10 10 Vv3,31,0K 01, OK 02,
B B B IIK 1.3, TIK 2.1, TTIK 3.1
3.1. BepositHOCTh. TeopeMbl CIIOKEHUS V2,V3, 31,
Y YMHOXKEHHS BEPOSATHOCTEN 10 10 - - - OK 01, 0K 02, IIK 1.3,
IK 2.1, TIK 3.1
3.2. Cnyuaiinas Benu4yrHa, €€ (QYHKIUS V2,V¥3,3l1,
pacnpenenenus u 3.3. MaremaTu4yeckoe 10 10 ) ) ) OK 01, OK 02, IIK 1.3,
OXHUJAaHUE W JUCHEPCUs CIydailHOU IIK 2.1, TIK 3.1

BCJIIMYHHBI




INPOBEPOYHBIE PABOTbI
no teme 1.1. [IuddepenunanbHoe 1 MHTEIPaJIbHOE HCUHCICHHE

MeToauyeckue yKa3aHus K MPOBEPOYHBLIM padoTam

JlarHbIE PaOOTHI MOTYT OBITH MCIIOJIB30BaHBI HA dTarle TOBTOPEHUS U KOHTPOJS 3HAHHIA.
Pazpaborano 4 pabotsl. Bce BapuaHThl B KaK10i paboTe paBHOLICHHBI.

Kaxxnas pabora paccunrana Ha 20 MUHYT.

KonTponupyemsbie komnerenuuu OK 01, OK 02, I1K 1.3, IIK 2.1, ITK 3.1

Kpurtepuu ouenku:

«5» 0aJ1JI0B BBICTABJIfAAETCS 00Y4YAKOIEMYCS, €CJIU:
- paboTa BBINIOJHEHA MTOJIHOCTHIO;
- BC€ 3a/IaHMsI BBIMIOJIHEHBI MPABWIIBHO, BO3MOKHA OJHA HETOYHOCThb WJIM OIKCKa, HE
SBJIAIONIASICS CJIEICTBUEM HE3HAHUS WM HETIOHUMaHUs Y4eOHOr0o MaTepuana;

«4» pasiia BbICTABJsSIETCS 00y4alouIeMyCsl, eCJIn:
- paboTa BBHITIOJIHEHA MMOJTHOCTHIO WU He MeHee ueM Ha 80 % oT o0bema 3ajaHus, HO B
HEW UMEIOTCS HeJIOUEThl U HECYIIECTBEHHBIE OIINOKH;
- paboTa BBINOJIHEHA MOJHOCTHIO, HO UCIOJIb30BaHbl HAUMEHEE ONTUMAJIBHBIE MTOAXO0IbI
K PELIEHUIO IOCTABIECHHOM 3a/1a4u;

«3» 0aJI1a BhICTABJIsSIETCS] 00y4YaloUIeMyCsl, eCJIN:
- paboTa BbITIOJIHEHA OoJiee YeM HAMOJOBUHY, TOMYIEHO Oosee TpeX OMMOoK;

«2» paJI1a BhICTABJIsSIETCS] 00y4YalouIeMyCsl, eCJIu:
- paboTa BBITIOJIHEHA MEHbBIIIE 4YEM HAIMOJIOBUHY WJIM COJEPKUT HECKOJIbKO
CYIIIECTBEHHBIX OITNOO0K; paboTa He BHITIOJIHEHA.

IIpoBepounasi paGora Nel
BAPUAHT 1.
1. IlepeuncauTh OCHOBHBIE IEPHOBI PA3BUTUS MaTEMATUKU
2. Yem xapakTepusyercs NepBbli IEPHO PA3BUTHS MATEMATHUKH.
3. Jla¥iTe onmpeneneHne IepeMEHHON BETHMYUHEL.
4. ITpuBenuTe mpumep OECKOHEYHO MaJIOl TIEpEMEHHOMN BETMIHHEI.
5. Yem oTnmyaercs MOCTOSTHHAS BETMYWHA OT aOCOMIOTHON MOCTOSHHOM BETMYHHEI?
6. Haiinute obmacTh onpeneneHus M 00IacTh 3HaAUSHHS (PYHKITHH:

a) 0) B) r)

7. Kakoe cooTBercTBUE sIBIIsIeTCS] (DYHKIHEH?

a)

6)

B)

r)

=1 o) own| Isf v po| —

i

da

pe

P

[l te] ]

o) I QRN RN B )

a1}

KpacHblil
CHHHA
WeNTblil
3eneHblii

Benblit
¢puoneTosbIil

YepHBblil % nH

KpacHbIii | gt

CHHMI
HenThblil
3eneHblid nt

Genblit
puoneToBslii




BAPHUAHT 2.

1. IlepeuncnuTh OCHOBHBIE MIEPUOBI PA3BUTHS MATEMATUKU
2. Yem xapakTepu3yercsi TPETUH epuo pa3BUTHS MATEMATUKH.
3. JaiiTe onpeneneHne NOCTOSTHHOM BETUYUHEL.

4. TTpuBenute npumep OECKOHEUHO OOJBINON MEPEMEHHON BETUYUHEI,
5. YeMm otiinuaercsa aOCOIOTHAS ITOCTOSIHHAS BEJIMYMHA OT [MOCTOSHHON BEJIMYMHBI?

6. Haiinute o61acThk onpenencHust 1 00nacTh 3HaYeHUs] PyHKIMU:

a) 0) B) r)
Vo
y v ¥ 5
12 3 — 112
1
N 1\ ‘ [
" \/9 * -3 Y X S14 j 703 x
-8 -3
-8
7. Kakoe cooTBercTBUE SIBISCTCS (DYHKIHEH ?
a) 0) B) r)
oH . e il ER yepHbIA nH Gensli nH
BT
BT — » pe Z . pe KPacHbIi BT
cp Az El o —_— o KpacHsblii 0:3
Ee — Pa 5 — Pa
oT cons B o KenThIi uT 3eneHsbli nt
ﬂ — b
cb - L1 53 2eneHblil nr
[3 » cu YepHBII BC
EC — ol Benblil )
(pHoneToBBI lec
BAPUAHT 3.

1. HepeqnanTL OCHOBHBIC ITEPUOJBLI PA3BUTHA MATEMATUKN

2. Uem xapaKTepu3yeTcss BTOPOU MEPHOT PA3BUTHSI MATEMATHKH.

3. JlafiTe onmpeneneHne 66CKOHEYHO OOJBITON MMepEMEHON BETMYHNHEI.
4. IlpuBemuTe IpUMEp TIEPEMEHHON BETHMYHHEI.

5. Yem orimuaercs aOCONIIOTHAS ITOCTOSIHHAS BEJIMUKHA OT MIEPEMEHHON BEITMUNHBI?

6. Haiinute obmacTh onpeeneHus ¥ 001acTh 3HaUYCHHS (DYHKIUH:

a) 6) B) r)
y yﬁ. v y
12 — 712 o— 112
\ f i ‘ / /
M \/9 ’ ! 4 & ox -1 1 x
-8
-8 8
7. Kakoe cooTBeTcTBUE SIBISIETCS] (DYHKIIHEH?
a) 6) B) r)
1 : EX) 4epHbIi ﬁ“’/w nH 1 EX YepHbIi >{ nH
5 re KPacHbI BT 2 — pe KpacHbIi =
3 J:;J CHHHI cp 3 — R CHHII cp
—_— 4]
) coms WeNTbId uT 4 Ba WenThIi uT
—
5 ) 3eneHblil nt 2 i 3eneHbIil nr
— E— e
Benbi 76 Genblit G
s o cpuoneToBbIit lec ! o puoneToBsIi lec
BAPUAHT 4.

1. IlepeuncnuTh OCHOBHBIE IIEPHOBI Pa3BUTHS MATEMATUKU

2. Yem xapakTepu3yercs 4YeTBEPThIN MEPHO PA3BUTHS MATEMATHKH.
3. Jaiite onpenenenue OeCKOHEYHO MaJIOl IEpPEMEHOM BETUIHHEI.
4. IlpuBenuTe npumep aOCOMOTHON MTOCTOSTHHON BETHYHHEL.

5. Uem orinyaercst 6eCKOHEYHO OOJbIIas HepeMeHHast BETMYMHA OT [IePEMEHHON BETUUNHBI?
6. Haiigure obnacte onpeneneHus 1 00nacTb 3HaYeHUs PyHKIMU:




a) 0) B)
y v
12 . [ ———
NI
9 X -
" ‘\/ X " x
-8
7. Kakoe cooTBeTCTBUE SBISCTCS (DYHKIHEH ?
a) 0) B)
1 [ EE da HepHbIil ———.~] MM HepHblii >€ nH
2 — pe pe KpacHeIil =
2
3 — At e CHHMI
P E— 3 a )
WenTblit
5 — |com 4 coab
3 . 3 A 3eneHbli
—
7 Y & o Genbiil
¢puonetopbIil

Haiiti nponsBomable QyHKITHIA
1.y=5x*+3sinx—2*+9
2.y=Vx8 —11x -7
3. y=e*-cosx

— &
4y = x—2

9
5.y= —21nx+x—6

Haiitu nponsBoanbie GyHKINH
1.y =3%¥—15x* + 8sinx + 63
2.y =6—3x3 —3x

3. y=e*-tgx

4y = x+3

CosSX

S.y= —X2—2+ 3lnx

Haiiti mponssoanbie GpyHKINH
1.y =7x8+4+5cosx— 8% —71
2.y =3—12x + Vx7

3. y =sinx-e*

Haiitu nponsBoanbie GpyHKINN
1.y=5x*+3sinx—2*+9
2.y =Vx8—11x -7
3. y=e*-cosx

— X
4.y = o

9
S.y= —21nx+x—6

Beruuciaurn HCONPCACIICHHBIC NHTCIPAJIbL:

IIpoBepounasi paGora Ne2

BAPHUAHT 1.

BAPUAHT 2.

BAPUAHT 3.

BAPHUAHT 4.

IIpoBepounasi pabora Ne3

BAPHUAHT 1.




1. J‘(Sx3 —6x+ Z)dx , 2, J(Ssin X+ 2% —7)dx

3. I3x(2x3—5x)dx, 4, I%dx

3
5. I e dx
BAPUAHT 2.
BBI‘{I/ICHI/IT]) HeOHpeI[eHeHHBIe I/IHTeraJILI:
1. J'(2—9x2 +4x)x, 2. I(4cosx—4x—3)dx
3. IZX X +5x)dx 4, I7X _4X —
2
5. I - dx
BAPUAHT 3.
BBILH/ICHHTB HeOHpeﬂeHeHHI)Ie I/IHTeraJIBI:
1. I(? +4x° —8x)ix, 2. I(4x+3sin x —3)dx
3. j(4x5 +2x2)2xdx, 4. de
3
5. dx
J. [1_ X2
BAPUAHT 4.

Berauciouts HCEONPEACITICHHBIC NHTEI'PaJIbI:

1. I(5x4+6x—3)dx, 2 I(5cosx—2+6x)dx

3. I—sz(x—z)dx, 4, de

5. I%dx

IIpoBepounas padora Ne4
BAPHUAHT 1.
|. BerancnuTh onpeereHHbIe HATErpaibl npuMerss popmyny HeroToHa-JleliOamIA:

_t(8x3 —BX + 2)dx, J:O,Gx(l— xz)dx, i1+3x2 dx

3

“ BBI‘II/ICJ'II/ITB OHpC,Z[GJ'IeHHLIQ HHTeraJIBI HpI/IMeHSISI METOA IMOACTAHOBKMU:
3 3xdx
_[cos( x——jdx I X-v9—x2dx I 1

BAPHUAHT 2.
|. Boraucnuth onpeneneHHble HHTErpaiisl npuMenss popmyny Herotona-JleiiOnumna:



1 0,5 2
I(Z 9x° +4x)dx J.O 4x{1—x )dx I 5 dx
) 51— X
Il. Beraucnurhb OIMPEACIICHHBIC UHTCTPAJIbl IPUMEHAAL METOA IMMOACTAHOBKMH:

Ism[Zx——jdx I \/—d J%SXdX

3x2 +1

BAPUAHT 3.
|. Beraucnuth onpe):[eneHHme I/IHTeraJII)I HpI/IMeHSISI ¢dhopmyny Hetorona-JleiiOnuna:

Jl-(7+4x —8x)dx I06x2 x? dx

-1 ‘V
I1. Beraucauts onpeneneHHbIe I/IHTeraJIBI IIPUMEHSISE METOJ| IOJICTAHOBKU:

jcos[——Bx]dx Ix \/ﬁd j‘ Sxax

-2
BAPUAHT 4.
|. BeraucnuTs onpeneneHHbIe HHTErpaibl npuMeHss Gopmyny HeroTona-Jlelioauta:
1 2 J3 3
I(Sx“ + 6% — 3)dx : I0,5X(4 —x®)dx, I —— dx
X“+1

-1 0 0
I1. Beraucauts onpeneneHHble HHTErpaibl MPUMEHSS METO] TIOACTaHOBKH:

Ism[——ijdx Ix V1+2x2dx, J% Sxdx

4x% -3

IMPOBEPOYHBIE PABOTbI
no teme 1.2. O0bIkHOBeHHbBIE TU(PepeHIIHATBHbIE YPABHEHUS

MeToauueckue yKa3aHus K MPOBEPOYHBIM padoTam

JlaHHBIE PaOOTHI MOTYT OBITH HMCITOJIB30BAHBI HA JTAlle TIOBTOPEHUS W KOHTPOJISA 3HAHUM.
Pazpaborano 2 pabotel u3 4 BapuaHTOB 3ajaHuWil. Bce BapwaHTBI B KaXmoul paboTe
PaBHOIICHHBI.

PaGota Nel paccunrana Ha 20 munyT, pabora Ne2 paccuntana Ha 45 MUHYT.

Kontponupyembie komnerenuuu OK 01, OK 02, I1K 1.3, IIK 2.1, IIK 3.1

Kpurepuu ouenku:

«5» 0aJIJI0B BBICTABJISIETCH 00y4al0IIEeMyCsl, €CJIU:
- paboTa BBITIOJHEHA TTOHOCTHIO;
- BC€ 3a/IaHMS BBITIOJIHCHBI TIPABWIIBHO, BO3MOKHA OJJHA HETOYHOCTh WJIM OIHCKA, HE
SIBJISTFOIIIASICS CIICICTBUEM HE3HAHUS WM HETIOHMMAaHUS Y4eOHOTO MaTepuana;

«4» pasia BbICTABJSETCH 00y4aOUIeMyCsl, eCJIN:
- paboTa BBINIOJIHEHA MMOJHOCTHIO WU HE MeHee yeM Ha 80 % oT o0beMa 3a/iaHusi, HO B
HEW UMEIOTCS HEJ0UYEThl U HECYIIECTBEHHbIE OLINOKH;
- paboTa BBHIMIOJTHEHA MTOJTHOCTHIO, HO UCTIOJIb30BaHBl HAMMEHEE ONTHMAIIBHBIC TTOIXO0IbI
K pEIlICHHIO TOCTaBJICHHOM 3a/1a4H;

«3» 0ajjia BbICTABJISIETCS] 00YYAKOIIEMYCSH, €CJIU:
- paboTa BbINOJIHEHA 00JIee YeM HAIOJIOBUHY, NOMYIIEHO 00Jiee TpeX OIINO0K;



«2» 0ajia BbICTABJIsIETCS 00yYAK0IIEMYCs, €CJIU:
- pa60Ta BBIIIOJITHCHA MCHBIIC YCM HAIIOJIOBHUHY WM COACPIKHUT HCCKOJBbKO
CYLIECTBEHHBIX OIIMOOK; paboTa HE BBIIIOJIHEHA.
IIpoBepounas padora NeS
BAPUAHT 1.
1. TIpoBepsTe, ABIAETCS U 3a7aHHAs GYHKIMS X = —e>! pelleHHeM ypaBHEHHA X = 5X.
2. Jlano ypaBHeHue y = 2x. a) Pemmre ero, 6) HaiiuTe peleHNe, yAOBIETBOPSIONIEE HAYATEHOMY YCIOBHIO
y(0) = 1, B) nposeaure uepe3 Touky (0; 1) uHTErpanbHYIO KPHBYIO JIAHHOTO yPaBHCHHS.
3. Haligure obmee penienue nuddepeHnnanbHoro ypagHenus Zz = sin 3x.

BAPUAHT 2.
1. TIpoBepsTe, ABIAETCS U 3a7aHHAs GYHKIMS Z = \/X pelleHHeM ypaBHEHHS Z = %
2. JlaHo ypaBHeHHe X = cOs t. a) Pemmrte ero, 6) HaiiuTe pelieHne, YI0BIETBOPSIONIEe HAUaTLHOMY YCTIOBHIO
x(0) = —1, B) mpoeaute yepe3 Touky (0; —1) UHTErpaNBHYIO KpI/IByIO JTAHHOT'O YPABHEHHUSI.
3. HaitauTe obmee pemenne audhepeHuanpHoro ypapHeHus y = e?
BAPUAHT 3.
1. TIpoBepsTe, ABIsAETCS U 3a7aHHas GyHKIMA y= e * + 1 pemenuem ypapHenns y = —y + 1.
2. Jlano ypaBHenue z = —4t. a) Pemmre ero, 6) HaiiuTe pelieHne, YIOBICTBOPSIONIEe HAUaIbHOMY YCTIOBHIO
z(1) = —2, B) npoBeute uepe3 Touky (1; —2) MHTErpaIbHYIO KPHBYIO JIAHHOTO yPaBHCHHS.
3. Haligure obmiee perrenue nudGepeHnaabHOro ypaBHEHHsST Y = COS 5x.
BAPHUAHT 4.
1. IpoBepbTe, sBIsieTCS U 3a1aHHas QYyHKIUS Y= — tlz pellleHreM ypaBHeHHs y = ty?.
2. JlaHo ypaBHeHHe Y = — sin t. a) Pemmre ero, 6) HaiiuTe penreHne, ya0BIETBOPSIONIEE HAYATLHOMY YCIOBHIO

s T
y(—) = 1, B) mpoBeauTe Yepe3 TOUKY (;; 1) HMHTETPaJbHYI0 KPUBYIO TAHHOTO YPaBHEHHUS.

2
3. Haiinure obimee penrenne muddepeHnraabHoro ypaBHenus z = e 7.
IIpoBepounasi pabGora Ne6
BAPHUAHT 1.
1. Haiitit oOmmii naTerpan auddepeHiinaisHoro ypaBHeHUS

a) X’dx =(2—y)dy:6) y' =3[y s) 3xy? = (4x2 —3)yy’ .
2. Haiitn obmee pemenne auddepeHnaibHbIX YpaBHEHUH
a)—y +y +6y=0;6)y —2y +2y =0
3. Haitt wactHoe pemnenne auddepeHnaisHoro ypaBHeHHs
y'+4y' +4y =0, ecmy(0) = —-1,y'(0) =5.
BAPUAHT 2.
1. Haiitit o0t naTerpan auddepeHnnaisHoro ypaBHeHAS

a) (x* +6)dx = y°dy; 6) y' =5y 8) (3x* —2)(y* —1) = x*5yy’".
2. Hatitn obmee permenne auddepeHaibHbIX YpaBHEHUH
a)y —2y —35y=0;6)—y +2y —10y =0
3. Haiit wactHoe pemenne auddepeHnaisHoro ypaBHEHHs
y =6y +9y =0, ecm y(0) =2,y (0) = -1,
BAPHUAHT 3.
1. Hatitit oOmmwmii maTerpan quddepeHnnansHOro ypaBHEHHS

a) xdx = (2y-1)dy; 6) y' = 4W :B) X°yy' = (1— 4y2X6x2 —5).
2. Haiitn obmiee pemenne auddepeHnalbHbIX YpaBHEHUH
a)-y =3y —2y=0;6)—y +2y —5y=0
3. Haiitn wactHOe penienue auddepeHInaIbHoro ypaBHeHNs
y + 10y + 25y = 0, ecmu y(0) = —=3,y'(0) = 2.
BAPHUAHT 4.
. Haittn obuwmii uaTerpan audpepeHunanbHoro ypaBHEeHHS

a) (7—x%)dx = y°dy; 6) y' = 71/y ; B) (Y2 = 7)(3x* +2) = x*3yy’.
2. Haiitn oOee pemenne nuddepeHunaibHbIX YpaBHEHUR
a)y +2y —15y =0;6) -2y +2y —5y=0

—_



3. Haiitn wactHoe pemienue nudepeHnnanbHOro ypaBHEHHS
y =12y +36y =0, ecm y(0) = —1,y'(0) = 3.

IHNPOBEPOYHASA PABOTA Ne/
1o teme 2.1. OCHOBBI TCOPUHM MHOKECTB

MeTonnueckue ykazaHnusi K IPpOBepPOYHbIM padoTram

JlanHbie paboTbl MOTYT OBITh MCIOJIB30BaHbl Ha ATAle MOBTOPEHUS U KOHTPOJISI 3HAHMI.
Pa3pabotano 10 BapuanTa 3aanuii. Bce BapuaHThl paBHOLEHHBI.

Pabota paccunrtana Ha 20 MUHYT.

KonTponupyemsie komnereHuuu OK 01, OK 02, ITIK 1.3, ITIK 2.1, IIK 3.1

Kpurtepuu ouenku:
«5» 0aJ1JI0B BBICTABJIAAETCS 00y4aKOLIEMYCSl, €CJIU:
- paboTa BBITIOJIHEHA TIOJTHOCTHIO;
- BCE€ 3aJ]aHUs BBITIOJHEHBI MPABUIBLHO, BO3MOXKHA OJIHA HETOYHOCTh WJIM OIHCKA, HE
SIBJISTIOIIASICS CIICACTBUEM HE3HAHMS WJIM HEMMOHUMAaHMs y4eOHOTo MaTepuaa;
«4» pajiia BbICTABJsSIETCS 00y4aloUIeMyCsl, eCJIn:
- paboTa BBHITIOJIHEHA MMOJHOCTHIO WK He MeHee yeM Ha 80 % oT o0beMa 3a/1aHus, HO B
HEW UMEIOTCS HeJIOUEThl U HECYIIIECTBEHHBIE OIINOKH;
- paboTa BBINOJIHEHA MOJHOCTHIO, HO HUCIOJIB30BaHbl HAUMEHEE ONTUMAJIbHBIE MTOAXObI
K PELIECHUIO IIOCTABJICHHOM 3a/1a4H;
«3» 0aJI1a BhICTABJIsSIETCS] 00y4YaloUIeMyCsl, eCJIN:
- paboTa BBITIOJIHEHA O0Jiee YeM HAMOJIOBHHY, JAOIMYIIEHO OoJiee TpeX OMIUOOK;
«2» 0aJi1a BhICTABJIsIeTCSl 00y4YaloUIeMyCsl, eCJIu:
- paboTa BBITIOJIHEHA MEHbBIIE YEM HAMOJOBUHY WJIH COJEPKUT HECKOJIbKO
CYILIECTBEHHBIX OITNOO0K; paboTa HEe BHITIOJIHEHA.
BAPHUAHT 1.
1. Tano muokectBo A = {ala — cmauya esponeiickozo 2ocyoapcmea}. Torna BepHbIM OyIET yTBEPKICHHUE:
«MHoXecTBO A_____ ».
a) KOHEYHO ¥ 33JaH0 TNEpPEYNCICHHEM BCEX JIIEMEHTOB; ©0) OECKOHEYHO U 3aJaHO0 C [OMOIIBIO

XapaKTePUCTUUECKOI0 CBOMCTBA; B) OECKOHEUHO U 3aJaHHO MEPEUHNCICHUEM 3JIEMEHTOB; T) KOHEYHO M 3aTaHHO C
MIOMOIIBIO XapaKTEPUCTUIECKOTO CBONCTBA.

2. JIyisi IpUBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU OyyT yrBepxaenus: a) V3 € Q, 6) V3 € R, B) V3 EN, 1)
V3ez

3. Jlansr mEHOXKECTBa A 1 B. Haiitn oObennHeHue, nepecedenne u pa3HocTh MHOXKecTB A 1 B.a) A = {1, 5, 9,
12},B={0,7,9, 12, 17}; 6) A =[2, +x0), B = (-0, 3)

4. 3apmaTh TEpEUMCIICHHEM 3JIEMEHTOB MHOXKECTBA, 3aJlaHHBIC YKa3aHHEM XapaKTEPUCTUYECKOrO CBOMCTBA
snementoB: K = {k| ke N,k < 3,7}

5. 300pa3uTh MHOKECTBO Ha YHCIIOBOM npsimoii: M = {m| me R,—2 < m < 10}

BAPHUAHT 2.
1. JTano MuokectBO A = {ala — myscckoe ums}. Toraa BepHbIM OyIeT yTBepsKaeHne: «MHOKECTBO A ».
a) KOHEYHO M 33J[aHO TIEPEUHCICHHEM BCEX DJIEMEHTOB; 0) KOHEYHO U 33/IaHHO C TIOMOIIBIO0 XapPaKTEPUCTHUECKOTO
CBOICTBa; B) OECKOHEUYHO M 3aJlaHHO TIEPEUYKCICHUEM OJIIEMEHTOB; T') OECKOHEYHO M 3aJlaHO0 C TIOMOIIBIO
XapaKTepPUCTUIECKOTO CBOMCTBA.
2. Jlnst mpUBEIeHHBIX HUKE MHOXKECTB BEPHBIMU OYAyT yTBepkaeHus: a) T € Q,0)m € Z,B)m € N, 1) € R.

3. Jlauel MmHOXKecTBa A u B. Halitn 00beHeHune, iepecedeHne u pa3HocTh MHOXKecTB A u B. a) A = {3, -2, 4, 8},
B={4,509 -2,17};06) A= (-5, +©), B = (-0, 11]



4. 3ajaTh TEPEYMCIEHHEM DIEMEHTOB MHOKECTBA, 3a/laHHBIE YKa3aHMEM XapaKTEPUCTHYECKOrO CBOMCTBA
snemento: K = {k| ke N,k < 2,1}
5. U300pa3uTh MHOKECTBO Ha YKCIOBOM npsimoii: M = {m| me R,9 < m < 21}

BAPHUAHT 3.

1. Tano muoxectBo A = {ala — acenckoe uma}. Torma BepHbIM OyAeT yTBEpxkKIeHUE: «MHOKECTBO A_____ — _».
a) KOHEYHO U 3a/1aHO TIEPEUUCIICHHEM BCEX 3JIEMEHTOB; 0) KOHEYHO U 3aJ]JaHHO C TIOMOIIBIO XapaKTepPUCTUIECKOTO
CBOMCTBa; B) OCCKOHEYHO W 3aJaHHO TIEPEUHCICHUEM OJIIEMEHTOB; TI') OCGCKOHEYHO M 33JaHO C IOMOIIBIO
XapaKTePUCTUIECKOTO CBOIMCTBA.

2. lns mpuBEACHHBIX HU)KE MHOXKECTB BEPHBIMHU OyIyT YTBEpKIeHus: a) e E R, 0)e € Z,B)e E N, 1) e € Q.
3. Mansl MmHOXecTBa A u B. Halitn o0bennnenue, nepecedueHre 1 pa3HocTh MHOXKeCTB A u B. a) A= {0, -3, 7,
11}, B={2,0, 11, -2, 12}; 6) A =(-10, +0), B = (0, 12]

4. 3amaTh TEpeUNCICHUEM JJIEMEHTOB MHOXKECTBA, 3aJ[aHHBIC YKa3aHHEM XapaKTepHCTUYECKOI'0 CBOWCTBA
snementoB: K = {k| ke N,k < 4,02}

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

BAPUAHT 4.

1. JTano muoxectBo 4 = {ala — 6ykewl pycckozo angpasumal. Torna BepHbIM OyIET yTBEPKICHUE:
«MHoxectBO A »,
a) KOHEYHO M 3aJ[aHO MEPEUUCICHHEM BCEX JJIEMEHTOB; 0) KOHEYHO U 3a/JaHHO C TIOMOIIBIO XapaKTePUCTHUECKOrO
CBOWCTBA; B) OECKOHEYHO M 3aJIaHHO IEPEYMCICHUEM OJJIEMEHTOB; T') OCCKOHEYHO M 3aJaHO C IOMOIIBIO
XapaKTepPUCTHIECKOTO CBOMCTRA.

2. JIyisi IPUBE/ICHHBIX HIKE MHOXKECTB BEPHBIMH OyIyT yrBepyxaennus: a) 2v/7 € N, 6) 2v/7 € Z, B) 24/7 € R,
r) 247 € Q.
3. Tausr MmHOKecTBa A n B. Haiitn 00bennuenne, mepecedenre u pasHoctb MHOkecTB A u B. a) B ={-8, 7, 0, 5,
9},A=1{1,5,9,0};6) A=[-8, +0), B=(—0, -1)

4. 3amaTh IEPEUYMCICHHEM 3JEMCHTOB MHOXKECTBA, 3aJaHHBbIC yKa3aHHEM XapaKTEPHUCTHYECKOr0 CBOMCTBA
snementoB: K = {k| ke Z, |k| < 4}

5. U300pa3uTh MHOKECTBO Ha YKCI0BOM npsimoii: M = {m| m e R,—5 < m < 9}

BAPHUAHT 5.
1. Jlano muoxectBo A = {ala — naanemol conneunoii cucmemui}. Torma BepHbIM OyzeT yTBepKIeHHe:
«MHOXKecTBO A___ »,
a) KOHEYHO W 3aJaHO TICPCUHMCICHHEM BCEX JJIEMEHTOB; 0) OCECKOHEYHO M 3aJaH0 C ITIOMOIIBIO
XapaKTEePUCTHUECKOTO CBOMCTBA; B) OCCKOHEYHO W 3aJIaHHO IEPEYUCIICHHEM DJIEMEHTOB; T') KOHEYHO W 3aJIaHHO C
TTOMOIIBI0 XapaKTePUCTHIECKOTO CBOHCTBA.

2. JInst mpuBeNeHHBIX HUKE MHOYKECTB BEPHBIMH OYIyT YTBEPKACHUS: a) V5 €0Q,6)V5 €R,B)V5 EN,Tr)
V5 € Z.

3. Jlansr mEHOXKECTBa A 1 B. Haiitn oObennHeHme, nepecedeHne u pa3HOCTh MHOXKecTB A 1 B. a) A = {2, 3, 5,
6},B={14,6,2,-2,4};6) A=[-7, tx), B= (-0, 2)

4. 3amaTh TEPEUUCIICHHEM DIIEMCHTOB MHOXKECTBA, 3a/IaHHBIC YKA3aHUEM XapaKTEPUCTHYECKOrO CBOMCTBA
anementoB: K = {k| ke Z, |k| < 3}
5. 300pa3uTh MHOKECTBO Ha YHCIIOBOM npsiMmoii: M = {m| m e R,—10 < m < 0}

BAPHUAHT 6.
1. Jlano MuokecTBO A = {ala — cmpanuya knueu}. Toraa BepHbIM OyaeT yTBepsKaeHNE: «MHOKECTBO A ».
a) KOHEYHO W 33J[aHO TIEPEUHCIICHHEM BCEX DJIEMEHTOB; 0) KOHEYHO U 33/IaHHO C TIOMOIIBI0 XapPaKTEPUCTHUECKOTO
CBOWCTBA; B) OECKOHEYHO M 3aJ[aHHO TIIEPEUYHCIEHUEM OJIIEMEHTOB; TI') OECKOHEYHO W 33/J[aH0 C MOMOIIBIO
XapaKTepUCTUIECKOTO CBOMCTBA.

1 1 1

2. Jinsg TpUBENEHHBIX HIDKE MHOXKECTB BEPHBIMH OYAYT YTBEPXKICHUS: a) 25 €Q, 0) 25 €Z, B) 25 EN,

1

F) 2 3 € R.
3. anel MHOXecTBa A u B. Haiitn 00bemuHeHHE, TIepecedeHue U pa3HocTh MHOXKeCTB A u B. a) A = {6, 8, 1, 0},
B={8,-3,4,6,5};6) A= (-5, 1), B= (-0, 7]

4. 3ajmaTh TEpEYHCICHHEM >JEMEHTOB MHOXKECTBA, 3aJ[aHHbIE yKa3aHWEM XapaKTePUCTUYECKOTO CBOMCTBA
anemento: K = {k| ke Z, |k| <5}



5. U300pa3uTh MHOKECTBO Ha YKCIIOBOM npsimoii: M = {m| m e R,—15 < m < 3}

BAPHUAHT 7.

1. Tano muoxkectBo A = {ala — dom na oannoi yruye}. Torna BepHbIM OyeT yTBepKAeHHE: K MHOXKECTBO
A »
a) KOHEYHO M 3a/1aHO MIEPEUUCIICHHEM BCeX 3JIEMEHTOB; 0) KOHEUHO U 3aJJaHHO C TIOMOIIBIO0 XapaKTepUCTUIECKOTO
CBOMCTBa; B) OECKOHEYHO W 3aJaHHO TICPEUHCICHHWEM DJIEMEHTOB; I') OSCKOHEYHO W 3aJlaH0 C IIOMOIIBIO
XapaKTEePUCTHYECKOIO CBOWCTBA.

2. Ins mpuBEACHHBIX HUYKE MHOXKECTB BEPHBIMU OyIyT yTBepkacHus: a) 3e € R, 0)3e € Z,B)3e € N, 1) 3e €
Q.
3. lanbl MHOXXecTBa A u B. Haiitu 00bemuHeHHE, TIepecedeHue U pa3HocTh MHOXKECTB A u B. a) A = {3, 5, 6, 0},
B={1,-8,7,0,5};0) A=[10, ), B= (-0, 17)

4. 3amaTh TEPEYMCIICHHEM 3JIEMEHTOB MHOXKECTBA, 3aJ[aHHBIC YKa3aHHEM XapaKTEPUCTUYECKOr0 CBOWMCTBA
snementos: K = {k| ke Z, |k| < 1,1}

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

BAPUAHT 8.

1. JTano muoxectBo A = {ala — cmyoenm oannoti epynnet}. Torna BepHbIM OyeT yTBepKaeHHE: «MHOXKECTBO
A »,
a) KOHEYHO M 3aJ[aHO MEPEUUCICHHEM BCEX JJIEMEHTOB; 0) KOHEYHO U 3aJaHHO C TIOMOIIBIO XapaKTEPUCTHUECKOrO
CBOWCTBA; B) OECKOHEUHO M 3aJlaHHO IEPEUYMCICHUEM »3JIEMEHTOB, I') OECKOHEYHO M 3aJaHO C IOMOIIbIO
XapaKTepPUCTHIECKOTO CBOMCTRA.

2. JIyisi IPUBE/ICHHBIX HIKE MHOXKECTB BEPHBIMH OyIyT yTBepyennus: a) 3v2 € N, 6) 3v2 € Z, 8) 3v/2 € R,
r)3v2 € Q.
3. Tausr MmHOKecTBA A 1 B. Haiitn 00bennHeHne, mepecedenne u pasHocTb MHOKeCTB A 1 B. a) B ={-3, 2, 6, 7,
0}, A={8,3,0,6};6) A=[-10, +x), B = (-0, -2)

4. 3amaTh TEpEUNCIICHHEM OJIIEMEHTOB MHOXKECTBA, 3aJ[aHHBIC YKa3aHHEM XapaKTePUCTUYECKOr0 CBOWCTBA
snementoB: K = {k| ke Z, |k| < 6}

5. U300pa3uTh MHOKECTBO Ha YHCIIOBOM npsimoii: M = {m| me R,—6 < m < 13}

BAPHUAHT 9.

1. Tano muoxectBO A = {ala — mouka na niockocmu}. Torna BepHbIM OyzeT yTBepKaeHHE: «MHOXKECTBO
A »
a) KOHEYHO W 33J]aHO TIEPEUHCICHHEM BCEX DJIEMEHTOB; 0) KOHEYHO W 33/JaHHO C TIOMOIIBIO0 XapaKTEePUCTHIECKOTO
CBOMCTBA; B) OCCKOHEYHO W 3aJaHHO IIEPEUNCICHHEM DJJIEMEHTOB; T') OCCKOHEYHO M 3aJ]aH0 C IIOMOIIBIO
XapaKTePUCTUIECKOTO CBOMCTBA.

2. Jlns npuBeIeHHBIX HUKE MHOKECTB BEPHBIME OyIyT yTBEpKaeHus: a) T2 € R, 06)n2 € Z,B) w2 € N, r) % €
Q

3. Jlanber MEHOXecTBa A u B. Haiitn 00bequHeHME, TIEpecevueHne u pa3HocTh MHOKecTB A 1 B. a) A= {3, 7, 6, 5},
B=1{4,3,11,9,5};6) A= (10, +0), B = (-0, 12]

4. 3amaTh TEPEUNCIICHUEM DIIEMCHTOB MHOXKECTBA, 3aJaHHBIC YKAa3aHHEM XapaKTePUCTUYECKOr0 CBOWMCTBA
snementoB: K = {k| ke N,k < 3}
5. 300pa3uTh MHOKECTBO Ha YK CIIOBOM mpsamoii: M = {m| me R,—21 < m < 0}

BAPHUAHT 10.

1. lano muokectBO A = {ala — cy6wexm Poccutickou ®edepayuu}. Toraa BEpHBIM OyIeT YTBEPKICHHE:
«MHuoxectBO A ».
a) KOHEYHO U 3a/1aHO MEPEUUCICHUEM BCEX 3JIEMEHTOB; 0) KOHEYHO M 3aJaHHO C TIOMOIIBIO0 XapaKTePUCTHUECKOTO
CBOMCTBa; B) OCCKOHEYHO W 3aJaHHO IIEPEUHCICHHUEM D3JIEMEHTOB; I') OECKOHEYHO W 3aJaH0 C IIOMOIIBIO
XapaKTePUCTUIECKOT0 CBOICTBA.

2. JI1si pUBEICHHBIX HIKE MHOXKECTB BEPHBIMH Oy/yT yrBepyaenns: a) V5 € N, 6) V5 € Z, B) V5 € R,
r V5 € Q.
3. Naust mHOXecTBa A 1 B. HaiiTu 00benHenue, epeceueHue u pasHocth MHOXeCTB A u B. a) B ={-3,0,
4,6,7}, A=1{9,0,7,-4};6) A=[-9, +), B=(—0, 1)

4. 3amaTh mEpEUMCICHHEM HJIEMEHTOB MHOMKECTBA, 3aJaHHbIC YKa3aHHEM XapaKTePHUCTHYECKOI'O CBOWCTBA
snementoB: K = {k| k e N,k < 5}

5. 300pa3uTh MHOKECTBO Ha YKCIIOBOM npsimoi: M = {m| m e R,—13 < m < 20}
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HNPOMEXYTOYHAA ATTECTAIIUA

IlepedyeHb BONPOCOB AJIs1 HIPOMEKYTOYHOM aTTecTAalnM (AK3aMEeH)
Yucnosas nocieaoBarenbHOCTh U €€ npeaedn. [Ipenen pyHkumuu Ha 6€CKOHEYHOCTH U B TOUKE.

(V) (o]
CroiicTBa npenena GQyHKIUU. PackpbITHE HEOTPEAEIEHHOCTH [;]
HenpeppiBHOCTD (DyHKIIMM B TOUKE U HA IPOMEXYTKE. Bbruncnenue npeaenoB GyHKUUN 1

. 0
IIOCJIEI0BATEIBHOCTEN. PacKphITHE HEONIPEAECIIEHHOCTH [5]'

[IepBblii 1 BTOPOM 3aMedaTeIbHbIE IPEIEIBI.

Onpenernenne TPoru3BOIHON QYHKINH, € PU3NICSCKUIA U TEOMETPUUSCKUN CMBICI. Y PaBHCHHE
KaCaTeJbHOU.

[IpaBuna u popmynsl tupdepenumpoanus. Juddepenuprpyemocts GyHKINH.
HuddepeHurpoBaHe CI0KHBIX QYHKINHN.

[Ipou3BoiHbIE BHICIINX MOPSIKOB.

Huddepenunan pynkunu. ['eomerpruueckuit cmbica nuddepernmana

. UccnenoBanue QyHKIUI ¢ TOMOIIbIO MPOU3BOIHON: MHTEPBAJIbI MOHOTOHHOCTH U 3KCTPEMYMBI

GyHKIMH.

BrinykiiocTs rpaduka ¢pynkuuii. Touku nepern6a. ACUMOTOTSHI.

Heomnpenenennslii uHTErpa, ero CBOMCTBA.

Metoa HENOCPEACTBEHHOTO NHTEIPUPOBAHNUS B HEOIIPEAECIICHHOM HHTErpaJIe.

Merton 3aMeHBI IEPEMEHHON U METOJ] MHTETPUPOBAHMS 110 YaCTSAM B HEOIIPEAEIEHHOM UHTErpase.
OnpeneneHHbIl HHTErpall, €ro reOMeTPUYEeCKUi cMbIC. CBOMCTBA OINPEAEIEHHOIO HWHTErpala.
®opmyna Hetotona — JleiOnua.

HNuTerpupoBanue 3aMeHOM MEPEMEHHOM U TI0 YaCTSIM B ONPEICTICHHOM MHTErpaJe.
[Ipunoxenust onpeaeIeHHOro HHTErpalia B TeOMeTpru. Beraucnenue iomaaei Guryp ¢
ITOMOIIIBIO ONPEIEIECHHBIX HHTErPATIOB.

OO0bIkHOBeHHBIE MU DepeHITaTFHBIC YPaBHEHUS.

Huddepennnanpapie ypaBHeHUs | mopsika: odiiee u 4acTHOE pelieHne, TeOMETPHIECKAN CMBICI,
HaydalbHbIEe YCIOBUS, 3a1ada Komm.

Huddepenunanbabie ypaBHEHH IEPBOTO MOPSAKA C PA3ACIISIONIMMUCS TEPEMEHHBIMH.
JIuneiinble onHOpOAHBIE TU(PepeHIINaTbHBIE YPABHEHUSI BTOPOTO MOPSAKA C ITOCTOSTHHBIMH

KO3 hUIMeHTaMH

3HAKOMOCTOSHHBIE YHCIIOBBIE Psiibl. OCHOBHBIE OMPEAEICHNUS, CBOMCTBA CXOISAIIUXCS PSIIOB.
Heo0xoaumplil mprU3HaK CXOAUMOCTH YUCIIOBBIX PSIIOB.

[Tpu3nak cxomumoctu lamambepa

3HaKomnepeMeHHbIE M 3HAKOUEPEIYIOLIHECs YNCIOBBIC PSAIbl. AOCONIOTHAS U YCIOBHAS CXOIMMOCTb.
[Tpu3znak JleitOHua.

OynkroHambHbIE psabl. Onpeaenenne, 0071acTh CXOIUMOCTH.

CreneHHbIe psAIbl, HHTEPBAT CXOIUMOCTH.

[TpuMeHeHne CTeNEHHBIX PAIOB K MPUOIIKEHHBIM BEIUMCICHUSIM, K BEIYMCICHHUIO ONPEIeICHHBIX
WHTETPAJIOB.

Tpuronomerpudeckuii psiag Oypbe st pyHkumii ¢ nepuonom T=21. DopMyIHUpOBKa yCIOBHI
Pa3IoKUMOCTH QYHKIHHA B psifbl Dypbe.

Kombunaropuka. OcHOBHBIE (HOPMYITBI KOMOMHATOPHUKH.

BeposTHOCTB COOBITHSI, CBOWCTBA BEPOSITHOCTH

CymMa coObITHI U €€ BEPOSTHOCTb.

[TpousBeneHue COOBITHII U €T0 BEPOSTHOCTb.

CrnyyaiiHas BenmuurHa. Buapl ciiydaliHbIX BEIUYUH.

Kontponupyembie komnereHuu V2, V3, 31, OK 01, OK 02, IIK 1.3, IIK 2.1, 1K 3.1



Busersl 1151 npoBeieHUs IK3aMeHA
KonTponupyemsie komnerenuuu OK 01, OK 02, ITIK 1.3, IIK 2.1, IIK 3.1
DK3aMeH MPOBOJIUTCS B YCTHOM (BapuaHT]) WM NUCbMEHHOM (BapuaHT 2) GpopMe.

HNHcTpyKums 1)1 IK3aMeHYI01erocs:

1. IIpouTnTe BHUMATENBHO UHCTPYKLHUIO.

2. Ilpy mOArOoTOBKE K OTBETY M HEMOCPEICTBEHHO BO BPEMS OTBETA HAa DK3aMEHE
oOyyaroUMMCsl pa3pelaeTcs IMO0JIb30BaThCs J1a0OpaTOPHBIM U JEMOHCTPALMOHHBIM
000OpyAOBaHUEM, KaJbKYJISITOPaMH, CIPAaBOYHUKAMHM W TaOJNMIIAMH, HE COJAEpKAIIUMHU
OpsIMOTO OTBETA Ha BOMPOCHI OUIIETOB.

3. Ilpu BeINOJHEHUM 3aJaHU Bbl MOXkeTe mosb30BaThesl 4epHOBUKOM. CoBeTyeM
BBIIIOJIHATHL 3aJaHUs B TOM MOPSAKE, B KOTOPOM OHM JaHbl. JljIsi D5KOHOMHUH BpPEMEHHU
IIPONyCKAUTE 3aJaHhe, KOTOPOE€ HE YAAETCs BBIIOJIHUTH Cpa3dy, U IMEPEXOIUTE K
cinenytoniemy. Eciu mocnie BbeimonHeHusi Bceld pa®othl y Bac ocrtanercss Bpewms, Bbl
CMOYKETE BEPHYTHCS K MPOIYIIEHHBIM 3aJaHUSM.

4. Bpems Ha MOATOTOBKY OTBETa Ha JK3aMeHE, MPOBOJAMMOM B YCTHOM (dopme —
20 munyt. Ha BBINOTHEHUE MHUCBMEHHOW 3K3aMEHAIIMOHHON paboThl Oo0ydaromemycs
naercsa 90 MUHYT.

Kpurtepynu oieHKH yCTHOTO IK3aMeHa:

OllEHKA «OTJIHYHO» — 3aCiIy’)KHMBaeT OOYy4Yaroluiicsi, MOKa3aBIIMA TIyOOKUU U
BCECTOPDOHHUN YPOBEHb 3HAHUS AUCUUIUIMHBI, YCHEIIHO BBHIOJIHUBIIMNA 3aJaHus,
IPEAYCMOTPEHHBIE TPOTPAMMOM.

OIlEHKA «XOPOLIO» — 3aCIyKHBaeT O00YyYarolIUKCs, MOKa3aBIIMKA TOJHOE 3HAHUE
JUCUUIUIMHBI, YCIEIIHO BBINOJHUBIIMK 3aJaHUsl, MPEIyCMOTPEHHBIE MPOTPaMMOM, HO
JOMYCTUBIINN HE3HAYUTEIbHBIE HEJJOUETHI B OTBETE.

OllEHKA «YyJI0BJETBOPUTEJIBLHO» — 3aCIyKMBAeT OOY4YaIOUIUHCS, TOKa3aBIIUNA
3HaHWE JUCIUIUIMHBI B OOBEME, [OCTaTOYHOM IS TNPOJOJKEHUS OO0y4YeHUs,
CIIPaBUBILUIICSA C 3aJJaHUSIMU, TPEAYCMOTPEHHBIMH IPOrpaMMOM (JOMYCKAIOTCS HETIOJIHBIE
OTBETHI HA TOCTABJIEHHBIE BOIIPOCHI).

OII€HKA «HEeY10BJIEeTBOPUTEIBLHO» — 3aCIYyKHBACT 00 yJarOIIHICs, OOHAPY>KUBIIAN
3HAQUMUTENIbHbIE NPOOEabl B 3HAHWU JAUCUUIUIMHBI, AOMYCTUBIIMI MPUHUIHUINHAIbHBIC
OIIMOKHY MPU BHIMIOJTHEHUH 3aJJaHUN, TPETYCMOTPEHHBIX MPOTPAMMOH.

KpuTtepuu oieHKH YCTHOI0 MUCHMEHHOTI'0 DK3aMeHa:
Ornenka «5» - 3aganue BoimojHeHo Ha 90-100%.
Ornenka «4» - 3amanue BoiojHeHo Ha 70-89%.

Ornenka «3» - 3aJaHue BBITOJHEHO Ha 46-69%.

OreHka «2» - 3aJaHue BHITIOJIHEHO HA MeHee 46%.



BAPUAHT 1

MunucrepcTso Tpancnopra Poccuiickoit @enepanun
DegepabHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0MKETHOE 00pa3oBaTe/IbHOE

yupe:K/IeHne BbIcIero 00pazoBanus

«IIpuBOEKCKHMIA rOCYyAapCTBEHHBbII YHUBEPCUTET NMyTeld o001 eHnsD)

(ITpusI'YIIC)

Paccmotpeno:
HAa 3aceaHn¥ IUKIOBOH KOMUCCHUHU
o011enpoheCCHOHATBHBIX U
MaTEMATUYCCKHUX AUCIHHUITIINH
IIpotokom Ne
OT «___ » 20 T
IIpencenarens 11K

@.1.0.

Dx3ameHannonHbii ormer No 1
10 AWCIUILIHHE
OIL.10. MaTtemaTtnka
JUISL CTICIIMATTbHOCTH
23.02.01 Opranuzanys nepeBo3oK U
yIpaBieHHE Ha TPaHCIOpTe (110 BUAaM)
I'pynns

YT1Bepxkaaro:

HauanbpHuk yueOHOr0 OT/Iena
®.1.0.

« » 20

1. BeposTHOCTH COOBITHSI, CBOMCTBA BEPOSITHOCTH.
2. Berancnenue onpeneseHHoro HHTerpasia ¢ moMolbio Gopmyinsl HetoTona — JleiOnuira.

. 1
BBIYMCIIATE ONpe/IeNeHHbIA HHTErpait | 1(ZX + 1)dx

3. Berumncnuts npenen: lim
X

2x3-3x2+1

oo X3+4x2+2x"

[IpenonaBaTens: d.1N.0.
MunucrtepcTBo Tpancnopra Poccuiickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DegepaibHOE TOCYIAPCTBEHHOE 0I01KeTHOe 00pa3oBaTe/bHOe
yupe:K/ieHue Bbiciiero oopazoBanus
«IIpuBoOEKCKHI rocyAapcTBEeHHbI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

PaccmoTpeHo: Dk3ameHanuoHHbIi ouer Ne 2 YTBepxaaro:
Ha 3aCelaHW¥ IIUKJIOBON KOMHUCCHHU 10 TUCITUILINHE Havansauk yueOHOTO OT/IENTA
obrmrernpodeccCHOHATBHBIX U OI1.10. MaremaTruka ®.1.0.
MaTEMATHYECKUX TUCHUILIAH TUTS CTICITHATBHOCTH « » 20 T

IIporokon No
OT «___ » 20 r.
[Ipencenarens LUK

®.1N.0.

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIIeHHE Ha TPAHCIIOPTE (110 BHUIaM)

I'pynimbt

1. 3HaKOITOCTOSHHEIC YHCIIOBBIE pAAabI. OcHOBHBIE OIIpCCIICHUA, CBONCTBaA CXOOAIUXCA pAOOB.

o o sin
2. HepBLII/I 1 BTOPOU 3aMCUATCIIbHBIC ITPEICIIbI. Brruucnure: ——
X

2X

3. Haiiti nmpousBoanyro GyHkuu y = In3x.

Hpeno;[aBaTeﬂL:

©.1.0.




MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
DegepabHOE ATEHTCTBO HKEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE

yUpeK/IeHne Bbiciero 00pazoBanus

«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno: Dk3ameHannoHHbIi Ouaer Ne 3 YTBepxaaro:
Ha 3aceJaHuM LIMKJIOBOM KOMUCCUU M0 AUCIUILINHE HavaneHuk yueOHOro oT/IEA
o0r1enpohecCHOHATBHBIX U OI1.10. MaremaTuka d.1.0.
MaTeMaTHYeCKUX JUCIUIIINH TUTSL CIELIUAIBHOCTH « » 20 T
ITporoxom Ne 23.02.01 Opranu3zanus rnepeBo3oK u
OT «___» 20 yIpaBJIeHHe Ha TpaHcnopTe (10 BUaaM)
[pencenarens LIK I'pymmib
__ @®u.0.

1. OGrikHOBEHHBIE AU depeHIInaTbHBIC YPABHEHHUS.

2. CymMa coOBITHIT U €€ BEpOSTHOCTb.

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

MunucrtepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DenepajibHOE FOCyIapCTBEHHOE OI0/:KeTHOE 00pa3oBaTe/ibHOe
yupe:K/ieHue Bbiciiero oopazoBanus
«IIpuBoOEKCKHI rocyAapcTBEeHHbI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

Paccmorpeno: Dk3aMeHannonneiii omaer Ne 4 YTBepxaaro:
Ha 3acelaHny [IUKJIOBONH KOMHICCHHU 10 TUCITUILINHE HavaneHuk ygeOHOTO OT/IENTA
o0menpod eCCHOHATBHBIX | OI1.10. MaTremaTuka D.1.0.
MaTEMATHYECKUX TUCHUILIAH TUTS CTICITHATBHOCTH « » 20 T

IIpotokon No
OT «___ » 20 r.
IIpeacenarens 1K

@.1.0.

23.02.01 Opranu3zanus nepeBo30K U
yIIpaBIIeHHE Ha TPAHCIIOPTE (10 BUAaM)

I'pynmbt

1. Onpenenenrie Mpou3BOAHON (HYHKIHH, € (PU3HMUECKUN 1 TEOMETPUIECKAN CMBICI.

2. Tpuronomerpudeckuii psa @ypre 1 hyHkiui ¢ nepuogom T=21. opMynupoBKa yCIOBUH
Pa3IoKUMOCTH QYHKIHHA B psifbl Dypbe.

3. UccnemoBarh CXOMMMOCTD PSZIA Yp—q ¢

I]pCHOHaBaTCHLZ

n

2n+5

©.1.0.

C TIOMOIIBIO TIpU3HaKa JleOHuma.




MmunucreperBo Tpancnopta Poccuiickoii ®@enepanun
denepajibHOE ATEHTCTBO JKeJIe3HOJ0POKHOT0 TPAHCIIOPTa
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE

yUpeK/IeHne Bbiciero 00pazoBanus

«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno:
HAa 3aCeaHnH IUKIOBOH KOMUCCHUU
o0r1enpohecCHOHATBHBIX U
MaTEMAaTUYCCKUX AUCLHHUITIINH
IIpotokom No
OT «___ » 20 T
IIpencenarens 11K

@.1.0.

Dk3aMeHannoHHbIN Omter Ne 5
10 AWCIUTLIHHE
OIIL.10. MaremaTtnka
JUISL CTICHIATbHOCTH
23.02.01 Opranuzanus nepeBo3oK u
yIpaBieHHEe Ha TPaHCIOpTe (110 BUAaM)
I'pynns

YT1Bepxkaao:

HauanbHuk yueOHOr0 oT/Iena
©.1.0.

« » 20 T

1. Tuddepenunanbubiec ypaBHeHHs | mopsiaka: o0liee U 4acTHOE PEIICHUE, TEOMETPUYCCKUI CMBICI,

Ha4YaJIbHBIC YCJIOBUA, 3a/lada Komn.

2. TIpou3BeieHHE COOBITHIA M €T0 BEPOSITHOCTb.
3. Haiitu npoussoauyro ¢pyakuun  f(x) = sin 3x - (cos 3x + 1).

[IpenonaBarens: @®.1.0.
MunucrtepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DegepaibHOE TOCYIAPCTBEHHOE 0I01KeTHOe 00pa3oBaTe/bHOe
yupe:K/ieHue Bbiciiero oo0pa3zoBanus
«IIpuBoOEKCKHI rocyAapcTBEeHHbI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

PaccmotpeHo: Dk3aMeHannonueiii omaer Ne 6 YTBepxaaro:
Ha 3acelaHny IIUKIOBONH KOMHCCHHU 10 TUCITUILINHE Havansauk ygeOHOTO OT/IENA
obmernpodecCHOHATBHBIX U OI1.10. MaTreMaTuka d.1.0.
MaTEMATHYECKUX TUCLUILIAH TUTS CTICITHATBHOCTH « » 20 T

IIpotokon No
OT «___ » 20 r.
IIpencenarens 1K

@.1.0.

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIIeHHE Ha TPAHCIIOPTE (10 BUAaM)

I'pynmbt

1. JuddepeHnpoBanme CIOKHBIX (YHKITHIA.
2. CreneHHBIE Psi/ibl, UHTEPBAJ CXOAUMOCTH.

3. Haiitu Bce pemenus quddepennuansaoro ypasaerus y =y - (x? + e*).

HpCHO,Z[aBaTCJILZ

®.1N.0.




MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
denepajibHOE ATEHTCTBO JKeJIe3HOJ0POKHOT0 TPAHCIIOPTa
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE
yUpeK/IeHne Bbiciero 00pazoBanus
«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno: Ok3aMeHannonueli oumer No 7 YTBepxaaro:
Ha 3aceJaHuM LIMKJIOBOM KOMUCCUU M0 AUCIUILINHE HavaneHuk yueOHOro oT/IEA
o0r1enpohecCHOHATBHBIX U OI1.10. MaremaTuka d.1.0.
MaTeMaTHYeCKUX JUCIUIIINH TUTSL CIELIUAIBHOCTH « » 20 T
ITporoxon Ne 23.02.01 Opranu3zanus rnepeBo3oK u
OT «___» 20 yIpaBJIeHHe Ha TpaHcnopTe (10 BUaaM)
[pencenarens LIK I'pymmib

@.1.0.

1. HeonmpeneneHHbIN HHTETPA, €r0 CBOMCTBA.

2. [IpuMeHeHne CTEeTIeHHBIX PSIOB K IPUOIMKEHHBIM BBIYHUCIICHUSM, K BEIYUCICHHUIO ONPEIEIEHHBIX
HMHTETPAJIOB.

3. Haiitu Touku nepern6a Gpynkuuu y = 2x> — 8x.

[IpenonaBarens: ®.1.0.
MunucrtepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DenepajibHOE FOCyIaPCTBEHHOE OI0/IZKeTHOE 00pa3oBaTe/bHOe
yupe:K/ieHue Bbiclero oo0pazoBanus
«IIpuBOEKCKHIA rocyAapcTBEeHHBI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

PaccmotpeHo: Dk3aMeHannoHHbIH Omaer No 8 YTBepxaaro:
Ha 3acelaHny [IUKJIOBONH KOMHCCHU 10 TUCITUILINHE Havaneauk ygeOHOTO OT/IENTA
o0menpod eCCHOHATBHBIX | OI1.10. MaTreMaTuka D.N.0.
MaTeMaTHYECKUX TUACIIHUILINH TUTS CTICLIMATbHOCTH « » 20 T

IIporokomn Ne 23.02.01 Oprannzanus nepeBo3oK U

OT «__ » 20T yIpaBJieHHEe Ha TpaHcropTe (0 BUIaM)
IIpencenarens 1K I'pynmbt
®.1.0.

1. Onpenenennslii uHTErpa, ero reoMeTpuueckuii cmpici. CBOMCTBA OTPENENIEHHOTO MHTErpaa.
®opmyna Hetotona — JleitOHuna.

2. Jluneiinple omHoponmHble auddepeHIraNbHbIE YpPAaBHEHHS BTOPOrO IOPSIKA C IOCTOSHHBIMH
KO3 PUITUCHTAMH.

3. BeposiTHOCTB TOTO, YTO CTYAEHT CAACT NEPBbIi 3k3ameH, paBHa 0,9; Bropoil — 0,9; Tperuii — 0,8.
Haiitu BeposTHOCTb TOTO, UTO CTYAEHTOM OYIYT ClIaH TOJIbKO OJMH K3aMeH.

IIpenonasarens: ®.1.0.




MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
DegepabHOE ATEHTCTBO HKEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE

yUpeK/IeHne Bbiciero 00pazoBanus

«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno:
HAa 3aCeaHWH IUKIOBOH KOMUCCHUU
o0r1enpohecCHOHATBHBIX U
MaTEMAaTUYCCKUX AUCLHHUITIINH
IIpotokom No
OT «___ » 20 T
IIpencenarens 11K

@.1.0.

Dk3aMeHaloHHbIN Ouer Ne 9
10 AWCIUTLIHHE
OIIL.10. MaremaTtnka
JUISL CTICHIATbHOCTH
23.02.01 Opranuzanus nepeBo3oK u
yIpaBieHHEe Ha TPaHCIOpTe (110 BUAaM)
I'pynns

YT1Bepxkaao:

HauanbHuk yueOHOr0 oT/Iena
©.1.0.

« » 20 T

1. MaTerpupoBanue 3aMEHOM MEPEMEHHOM U 110 YaCTsIM B ONPENEICHHOM UHTErpalie. BeraucanTh

OIpEEeIeHHbIN HHTErpal; f12(2x + 1)3dx

2. ®yHKIIMOHANBHBIE psAIbl. Onpenenenue, 00JIacTh CXOIUMOCTH.

3. Haiitit skcTpeMyM, TPOMEKYTKH BO3pACTaHUS U yObIBaHUS QyHKIMK ) = X Y 4x+4

[IpenonaBaTens: d.1N.0.
MunucrtepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DegepajibHOE TOCYIAPCTBEHHOE 0I01KeTHOe 00pa3oBaTe/bHOe
yupe:K/ieHue Bbiciiero oopazoBanus
«IIpuBoOEKCKHI rocyAapcTBEeHHbI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

PaccmotpeHo: Ok3ameHannonubiii ouaer Ne 10 YTBepxaaro:
Ha 3acelaHny [IUKJIOBONH KOMHICCHHU 10 TUCITUILINHE HavaneHuk ygeOHOTO OT/IENTA
obrmrernpodeccCHOHATBHBIX U OI1.10. MaTteMaTuka d.1.0.
MaTEMATHYECKUX TUCHUILIAH TUTS CTICITHATBHOCTH « » 20 T

IIpotokon No
OT «___ » 20 r.
IIpeacenarens 1K

@.1.0.

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIIeHHE Ha TPAHCIIOPTE (10 BUAaM)

I'pynmbt

1. Metoa HENOCPEACTBEHHOTO HHTETPUPOBAHUS B HEOTIPEJEIICHHOM UHTErpaJie.
2. IubdepeHnmnanbable ypaBHEHHUS IEPBOTO MOPSAKA C Pa3IeISIOIIUMHUCS TIEPEMEHHBIMH.
3.BelaucauTh miomaas (GUryphl, OrpaHUYEHHON JIMHUAME Y = X2 —, y = —2x + 2.

HpCHO,Z[aBaTCJILZ

©.1.0.




MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
DegepabHOE ATEHTCTBO HKEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE

yUpeK/IeHne Bbiciero 00pazoBanus

«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno:
HAa 3aCeaHWH IUKIOBOH KOMUCCHUU
o0r1enpohecCHOHATBHBIX U
MaTEMAaTUYCCKUX AUCLHHUITIINH
IIpotokom No
OT «___ » 20 T
IIpencenarens 11K

@.1.0.

Ok3amenanuonHbii Grmer No 11
10 AWCIUTLIHHE
OIIL.10. MaremaTtnka
JUISL CTICHIATbHOCTH
23.02.01 Opranuzanus nepeBo3oK u
yIpaBieHHEe Ha TPaHCIOpTe (110 BUAaM)
I'pynns

YT1Bepxkaao:

HauanbHuk yueOHOr0 oT/Iena
©.1.0.

« » 20 T

1. [TpunokeHus: onpeieIeHHOr0 HHTErpalia B reoMeTpHU. Brruncnenue moniaiei Guryp ¢ moMouso
onpeieeHHbIX HHTerpanoB. HaiiTu miomaas Gpurypsl, orpaHudeHHOM UM y = —x2 +4uny = 0.
2. BeposiTHOCTB COOBITHS, CBOWCTBA BEPOSTHOCTH.

2n+4

3. MccnenoBarh CXOMMMOCTD PAZA ey e
[IpenonaBarens: ®.1.0.

MunucrtepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DenepajibHOE FOCyIapCTBEHHOE OI0/I:KeTHOE 00pa3oBaTe/bHOe
yupe:K/ieHue Bbicliero oo0pa3zoBanus
«IIpUBOJLKCKHUI TOCYAAPCTBEHHBII YHUBEPCHUTET MYTel cO00IIeHus»
(IIpusI'YIIC)

PaccmotpeHo: Dk3ameHannoHHbli omaer No 12 YTBepxaaro:
Ha 3acelaHny [IUKJIOBONW KOMHICCHU 10 TUCITUILINHE HavaneHuk ygeOHOTO OT/IENTA
o0menpod eCCHOHATBHBIX | OI1.10. MaTreMaTuka D.N.0.
MaTeMaTHYEeCKUX TUACIIUILINH JUTS CTIICLIMATbHOCTH « » 20 T

IIpotokon No
OT «___ » 20 r.
IIpencenarens 1K

@.1.0.

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIIeHHE Ha TPAHCIIOPTE (II0 BUAaM)

I'pynmbt

1. Bemykiocts rpaduka ¢ynknmii. Touku eperuda. AcuMnTorsl. OMpenenuTs TOYKH Iepernda KpuBoi

flx) =x3—x.

2. KomOunaropuka. OcHOBHBIE (hOpMYITBI KOMOMHATOPHKH.
3. BeposiTHOCTB TOr0, UTO CTYACHT COACT HEPBbIM AK3ameH, paBHa 0,7; Bropoil — 0,6; Tperuit — 0,8. Halitu
BEPOSATHOCTH TOT'O, UTO CTYJIEHTOM OYAYT CIIaHBI XOTS ObI OIMH DK3aMEH.

HpenonaBaTenL:

®.1.0.




MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
DegepabHOE ATEHTCTBO HKEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE

yupeK/IeHne BbIcIero o0pazoBanus

«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno:

Ha 3acelaHny IIUKJIOBONH KOMHCCUU

o0r1enpohecCHOHATBHBIX U

MaTEMAaTUYCCKUX AUCLHHUITIINH

IIpotokom No

OT «___ »

IIpencenarens 11K
®.N.0.

20 1.

Ox3amenannoHubii ouaer No 13
10 AWCIUTLIHHE
OIIL.10. MaremaTtnka
JUISL CTICHIATbHOCTH
23.02.01 Opranuzanus nepeBo3oK u
yIpaBieHHEe Ha TPaHCIOpTe (110 BUAaM)
I'pynns

YT1Bepxkaao:
HauanbHuk yueOHOr0 oT/Iena
©.1.0.
20 T

« »

1. Meron 3aMeHBI TIEPEMEHHON U METO/I MHTETPUPOBAHMS 110 YACTSIM B HEOIIPEIEIIEHHOM HHTErpae.
2. JluneiiHbIe OHOPOTHBIE U depeHITnaNbHbIe YPaBHEHHS BTOPOTO MOPSIKA C TIOCTOSIHHBIMU

KO3 puImeHTaMu

3. B xop3une 5 Oenbix mapos, 2 B MOJOCKY, 3 YEPHBIX U 7 B KIIETKy. HaliTH BepoSATHOCTH TOTO, UTO HAayTa]

BBIOpPAaHHBIN 1ap Oy/IeT OJJHOIBETHHIM

[IpenonaBarens: ®.1.0.
MunucrtepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DenepajibHOE FOCyIapCTBEHHOE OI0/I:KeTHOE 00pa3oBaTe/ibHOe
yupe:K/ieHue Bbiciiero oopazoBanus
«IIpuBoOEKCKHI rocyAapcTBEeHHbI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

PaccmotpeHo: Dk3ameHannonHbii omner Ne 14 YTBepxaaro:
Ha 3acelaHny [IUKIOBONH KOMHICCHU 10 TUCITUILINHE Havaneauk ygeOHOTO OT/IENTA
o0menpod eCCHOHATBHBIX | OI1.10. MaTreMaTuka D.N.0.
MaTEMATHYECKUX TUCHUILIAH TUTS CTICITHATBHOCTH « » 20 T

IIpotokon No

OT &« »

IIpeacenarens 1K
@.1.0.

20 T

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIIeHHE Ha TPAHCIIOPTE (10 BUAaM)

I'pynmbt

1. 3HakonepeMeHHBIE U 3HAKOUEPETYIOIINECs YUCIIOBbIC psisibl. AOCONIOTHAS U YCIIOBHAS CXOAUMOCTb.
2. lIpaBuna u ¢popmynsl nudpdepennuponanus. Judpdepenuupyemocts pynkuuu. Juddepennman
¢ynxiuu. Haiitu npousBoanyro npoussenenus: f(x) = 3x% - (x — 4).
3. Hanst MmHOXKecTBa A = {3,5,0, 11, 12, 19}, B={2,4, 8, 12, 18,0}, HaiiTu nepecevyeHue,

O6’BC,Z[I/IHCHI/IC " pa3HOCTE.

HpCHO,Z[aBaTCJILZ

©.1.0.




MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
denepajibHOE ATEHTCTBO JKeJIe3HOJ0POKHOT0 TPAHCIIOPTa
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE
yUpeK/IeHne Bbiciero 00pazoBanus
«IIpuBOJKCKHMI rOCYIapCTBEHHBINH YHHUBEPCUTET NMyTel o0 eHsD)

(ITpusI'YIIC)

PaccMoTpeHo: Dk3ameHannoHHbIi ouaer Ne 15 VT1BepKIaro:
Ha 3aceJaHuM LIMKJIOBOM KOMUCCUU M0 AUCIUILINHE HavaneHuk yueOHOro oT/IEA
o0r1enpohecCHOHATBHBIX U OI1.10. MaremaTuka d.1.0.
MaTeMaTHYeCKUX JUCIUIIINH TUTSL CIELIUAIBHOCTH « » 20 T
ITporoxon Ne 23.02.01 Opranu3zanus rnepeBo3oK u
OT «___» 20 yIpaBJIeHHe Ha TpaHcnopTe (10 BUaaM)
[pencenarens LIK I'pymmib

@.1.0.

1. UccnenoBanue pyHKIUN ¢ TOMOIIbIO POU3BOAHOMN: HHTEPBAIbl MOHOTOHHOCTH U SKCTPEMYMBI
Gynxumii. MccnenoBaTs (GyHKIMIO HA MOHOTOHHOCTE: f(x) = x2 — x + 4.

2. Muddepenpanpapie ypaBHeHus | mopsiaka: o0liee u 4acTHOE PelICHHEe, FTEOMETPUICCKHI CMBICI,
HavyaJbHBIC yCIIOBHS, 3a1a4a Ko,

3. Permuth 3amauy Ko st ypaBaenus xdy + ydx = 0, ecnu y(2)=3.

[IpenonaBaTens: ®.1.0.
MunucrtepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DenepajibHOE FOCyIaPCTBEHHOE OI0/I:KeTHOE 00pa3oBaTe/ibHOe
yupe:K/ieHue Bbiciiero oopazoBanus
«IIpuBoOEKCKHIA rocyAapcTBEeHHbI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

PaccmotpeHo: Dk3ameHannonHbIi ouaer Ne 16 YTBepxaaro:
Ha 3acelaHny [IUKJIOBONH KOMHICCHU 10 TUCITUILINHE HavansHuk ygeOHOTO OT/IENTA
o0menpoh eCCHOHATBHBIX | OI1.10. MaTreMaTuka D.N.0.
MaTEMATHYECKUX TUCHUILIAH TUTS CTICITHATBHOCTH « » 20 T

IIpotokon No
OT «___ » 20 r.
IIpeacenarens 1K

@.1.0.

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIIeHHE Ha TPAHCIIOPTE (110 BUAaM)

I'pynmbt

1. HerpepbIBHOCTD ()yHKLIMHM B TOUKE M Ha MPOMEXYTKe. Boruucinenue npenenos GyHKIUA 1

3x3+x

o 0 .
TIOCJICAOBATEIIbBHOCTEU. PaCKpLITHe HCOIIPEACIICHHOCTH [6] Breruaucnuts npeac: lim
x-0

2. Cymma coOBITHI U €€ BEpOATHOCTD.
3. Haitnure oO1ee perieHre JTMHEHHOT0 OTHOPOAHOrO U (depeHInantsHOro ypaBHeH!s BTOPOTO TTOPSIKa C

V' +4y +4y=0

MTOCTOSTHHBIMU KO3 (ppunmeHTamu

IIpenonasarens: ®.1.0.




MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
DegepabHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE

yUpeK/IeHne Bbiciero 00pazoBanus

«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno:
HAa 3aCeaHWH IUKIOBOH KOMUCCHUU
o011enpoheCCHOHATBHBIX U
MaTEMAaTUYCCKUX AUCLHHUITIINH
IIpotokom No
OT «___ » 20 T
IIpencenarens 11K

@.1.0.

Dk3aMeHannoHubii outer No 17
10 AWCIUTLIHHE
OIIL.10. MaremaTtnka
JUISL CTICHIATbHOCTH
23.02.01 Opranuzanus nepeBo3oK u
yIpaBJieHHEe Ha TpaHcropTe (110 BUAaM)
I'pynns

YT1Bepxkaao:

HauanbHuk yueOHOr0 oT/Iena
©.1.0.

« » 20 T

1. UucnoBas nmocneaoBaTebHOCTD U €€ nipeaen. [Ipenen ¢dynkunu Ha 06CKOHEUHOCTH U B TOUKE.
2. CymmMma coObITHI U €€ BEpOSITHOCTb.

3. Haiitn niomas GpUrypsl, OrpaHUYEHHOM IMHUSAMH Y = 6X — X2 1 0CBI0 abcuucc.

[IpenonaBarens: ®.1.0.
MunucrtepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DenepajbHOE TOCyIapCTBEHHOE 010/KeTHOE 00pa3oBaTe/ibHOe
yupe:K/ieHue Bbiciiero oopazoBanus
«IIpuBoOEKCKHI rocyAapcTBEeHHbI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

PaccmotpeHo: Dk3ameHannonuelii omaer Ne 18 YTBepxaaro:
Ha 3acelaHny [IUKIOBONH KOMHICCHU 10 TUCITUILINHE HavaneHuk ygeOHOTO OT/IENTA
o0menpod eCCHOHATBHBIX | OI1.10. MaTremaTuka D.1.0.
MaTEMATHYECKUX TUCHUILIAH TUTS CTICITHATBHOCTH « » 20 T

IIpotokon No
OT «___ » 20 r.
IIpencenarens 1K

@.1.0.

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIIeHHE Ha TPAHCIIOPTE (10 BUAaM)

I'pynmbt

1. 3HakonepeMeHHBIE U 3HAKOUEPETYIOIINECs YUCIIOBbIC psisibl. AOCONIOTHAS U YCIIOBHAS CXOAUMOCTb.
2. Iuddepennnan pynkunu. I'eomerpudeckuii cmbica quddepennnana

2
3. BBIUKCIHTE ONpPEIeTeHHbIH HHTErpal _[ O,6X(1— Xz)dX .
0

HpCHO,Z[aBaTCJILZ

®.1N.0.




MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
DegepabHOE ATEHTCTBO HKEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE

yUpeK/IeHne Bbiciero 00pazoBanus

«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)
PaccMoTpeHo: Dx3aMmeHanoHHb Oouner Ne 19 YTBepxaaro:
Ha 3aceJaHuM LIMKJIOBOM KOMUCCUU M0 AUCIUILINHE HavaneHuk yueOHOro oT/IEA
o0r1enpohecCHOHATBHBIX U OI1.10. MaremaTrnka ®.1.0.
MaTeMaTUYECKUX OUCLUTIIINH IJIS CIICLIMAJIbHOCTH « » 20__r.
ITporokon Ne 23.02.01 Opranu3zanus rnepeBo3oK u
OT «___» 201 yIpaBJIeHue Ha TpaHcnopre (1o BUaaM)
[pencenarens LIK I'pymmib
®.N.0.
1. 'eomeTpuyecKkuii CMBICT TPOM3BOIHON. Y paBHEHHE KacaTEIbHOM.
2. CiryyaiiHas BenMM4rHA. BUabI ciyqailHBIX BEHYUH.
2
. tg 4x
3. Beruucnuts nipezen ¢pyukiun lim 9_2 .
x—0 2x
[IpenonaBarens: ®.1.0.
MunucrtepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO JKeJI1€3HOI0POKHOT0 TPAHCIOPTA
DenepajibHOE FOCyIapCTBEHHOE OI0/:KeTHOE 00pa3oBaTe/ibHOe
yupe:K/ieHue Bbiciiero oopazoBanus
«IIpuBoOEKCKHI rocyAapcTBEeHHbI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

PaccmotpeHo: Dk3ameHannonHbii oumer Ne 20 YTBepxaaro:
Ha 3acelaHny [IUKJIOBONH KOMHICCHHU 10 TUCITUILINHE HavaneHuk ygeOHOTO OT/IENTA
obmenpohecCHOHANBHBIX | OI1.10. MaTreMaTuka D.N.0.
MaTEMATHYECKUX TUCHUILIAH TUTS CTICITHATBHOCTH « » 20 T

IIpotokon No
OT «___ » 20 r.
IIpeacenarens 1K

@.1.0.

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIeHHE Ha TpaHCIOpTE (IO BUAaM)

I'pynmbt

(V) (00]
1. CpoiicTBa nmpenena GyHKIUH. PackpbITHE HEONIPEIeNeHHOCTH [—]
(00]

2. Tpuronomerpuueckuii psg Oypbe a1 GyHKImit ¢ nepuogom T=2n. DopMyIHpoBKa yCIA0BUI
Pa3IoKUMOCTH QYyHKIHA B psiabl Dypre.

) . o i
3. 3anmcarh ypaBHEHHE KacaTelbHON IrpaduKy QYHKIMHK Y = 3 Sin X B TOUKE aOCIUCCOH Xy = "

HpCHO,Z[aBaTCJILZ

©.1.0.




MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
DegepabHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE

yUpeK/IeHne Bbiciero 00pazoBanus

«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno:
HAa 3aCeaHWH IUKIOBOH KOMUCCHUU
o0r1enpohecCHOHATBHBIX U
MaTEMAaTUYCCKUX AUCLHHUITIINH
IIpotokom No
OT «___ » 20 T
IIpencenarens 11K

@.1.0.

Ok3amenanonHbii oraer No 21
10 AWCIUTLIHHE
OIIL.10. MaremaTtnka
JUISL CTICHIATbHOCTH
23.02.01 Opranuzanus nepeBo3oK u
yIpaBJieHHEe Ha TpaHCIopTe (110 BUIaM)
I'pynns

YT1Bepxkaao:

HauanbHuk yueOHOr0 oT/Iena
©.1.0.

« » 20 T

1. Kom6unatopuka. OcHOBHbBIE (HOPMYITBI KOMOMHATOPHKH.
2. 3HaKOIEepEMEHHBIE U 3HAKOYEPETYIOIINECS YUCITOBBIC PSIIBI. AOCOMIOTHAS U YCIIOBHAS CXOAUMOCTb.

3. Haiiti mpou3BoiHyIO QYHKIIUU Y =

2x

sinx
[IpenonaBarens: ®.1.0.
MunucrepcTBo Tpancnopra Poccuniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HOI0POKHOT0 TPAHCIOPTA
DenepajibHOE FOCyIapCTBEHHOE OI0/I:KeTHOE 00pa3oBaTe/ibHOe
yupe:K/ieHue Bbiclero oopazoBanus
«IIpuBoOEKCKHI rocyAapcTBEeHHbII YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)
PaccmotpeHo: Dk3aMeHannoHHbI omaer No 22 YTBepxaaro:
Ha 3acelaHny [IUKIOBONH KOMHCCHU 10 TUCITUILINHE HavaneHuk ygeOHOTO OT/IENTA
o0menpod eCCHOHATBHBIX | OI1.10. MaTreMaTuka D.N.0.
MaTeMaTHYECKUX JUCIIHILINH JUTS CTIICLIMATbHOCTH « » 20 T

IIpotokon No
OT «___ » 20 r.
IIpeacenarens 1K

@.1.0.

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIeHHE Ha TPAHCIIOPTE (10 BUIaM)

I'pynmbt

1. IlpousBoHBIE BBHICIINX HOPSIKOB.
2. JluneiiHble OAHOPOIHBIE TU(depeHInaNbHbIe YPaBHEHNS BTOPOro MOPsIKA ¢ IOCTOSIHHBIMU

KO3 (pPUIIUEeHTaMA

3. Beruuciants OIIPEAICIICHHBI(| MHTCrpal J.

HpCHO,Z[aBaTCJILZ

© 3xdx
2x> -2

1

©.1.0.




MunucrepeTBo Tpancnopta Poccuiickoii ®@enepanun
denepajibHOE ATEHTCTBO JKeJIe3HOJ0POKHOT0 TPAHCIIOPTa
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE
yUpeK/IeHne Bbiciero 00pazoBanus
«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno:

Ha 3acelaHny IIUKJIOBONH KOMHCCHUU

o0r1enpohecCHOHATBHBIX U

MaTEMAaTUYCCKUX AUCLHHUITIINH

IIpotokom No

oT «___ »

IIpencenarens 11K
®.N.0.

20 1.

Dk3ameHanuoHHbIi ouaer No 23
10 AWCIUTLIHHE
OIIL.10. MaremaTtnka
JUISL CTICHIATbHOCTH
23.02.01 Opranunzanys nepeBo3oK u
yIpaBieHHEe Ha TPaHCIOpTe (110 BUAaM)
I'pynns

YT1Bepxkaao:
HauanbHuk yueOHOr0 oT/Iena
©.1.0.
20 T

« »

1. [IpunoxkeHust onpeaesieHHOro MHTerpaja B reoMeTpuu. Beruncienue miomaneit puryp c
ITOMOIIIBIO ONPEIETICHHBIX HHTErPAJIOB

2. OynkuuoHaIbHbIe psifbl. OnpeeneHne, 001acTh CXOIUMOCTH.

3. Haitnure ob1iee perieHune JMHEHHOTO OJHOPOHOTO MU PepeHIInaTbHOTO YPaBHEHHUSI BTOPOTO

it P _
TIOPSA/IKA C OCTOSHHBIME KoddduiuenTamu » +y'-2y=0 .

[IpenonaBarens: @®.1.0.
MunucrtepcTBo Tpancnopra Poccniickoii @enepanuu
DeepajibHOE ATEHTCTBO KeJIe3HO0POKHOT0 TPAHCIOPTA
DegepaibHOE TOCYIAPCTBEHHOE 0I01KeTHOEe 00pa3oBaTe/bHOe
yupe:K/ieHue Bbiciiero oopazoBanus
«IIpuBoOEKCKHI rocyAapcTBEeHHbI YHUBEPCUTET NMyTell coo01IeHnsD)
(IIpusI'YIIC)

Paccmotpeno: DKk3aMeHanHoHHEIH Ouner Ne 24 YTBepxaaro:
Ha 3acelaHny IIIKIOBOW KOMICCHU 10 TUCITUILINHE Havaneauk ygeOHOTO OT/IENTA
obrmernpodecCHOHATBHBIX U OI1.10. MaTreMaTuka d.1.0.
MaTeEMAaTHYECKUX TUCHUILIAH JUISL CTICUATFHOCTH « » 20 T

IIporokon No

OT &« »

IIpeacenarens 1K
@.1.0.

20 T

23.02.01 Opranuzanus nNepeBo3oK U
yIIpaBIIeHHE Ha TPAHCIIOPTE (10 BUAaM)

I'pynmbt

1. Iuddepenunansupie ypaBHeHus | mopsiaka: odliee u 4acTHOE PElICHUEe, TEOMETPHUUECKUI CMBICI,

HadaJIbHBIC YCJIOBUSA, 3aa4a Komm.

2. Bemykitocts rpaduka dhyakmui. Touku nepern6a. ACHMITOTEHI.

3. Haiiti mpon3BoHyHO QyHKIIUN

HpCHO,Z[aBaTCJILZ

y=(1-2x ' +4x.

©.1.0.




MunucrepcTso Tpancnopra Poccuiickoit @enepanun
DegepabHOE ATEHTCTBO HKEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE

yUpeK/IeHne Bbiciero 00pazoBanus

«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno:
HAa 3aCeaHWH IUKIOBOH KOMUCCHUU
o0r1enpohecCHOHATBHBIX U
MaTEMAaTUYCCKUX AUCLHHUITIINH
IIpotokom No
OT «___ » 20 T
IIpencenarens 11K

@.1.0.

DK3aMeHanMOHHBIN Ouer Ne 25
10 IUCLUTLINHE
OII1.10. MaremarTuka
IS CITEIMAIBLHOCTH
23.02.01 Opranuzanus nepeBo3oK u

I'pynns

yIpaBieHHEe Ha TPaHCIOpTe (110 BUAaM)

YT1Bepxkaao:

HauanpHuk yueOHOrO OTHIENA
©.1.0.

« » 20 T

1. JIuneiinble oqHOpOIHBIE MU depeHIInaIbHble YPaBHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU

ko3¢ pumeHTamMu.

2. CnyyaiiHas Beln4MHA. BB CilydaliHBIX BEJIMYHH.

3. Beraucnuts npenen Gyakmun lim

[IpenonaBarens:

2+3x+x2
=>4 x4+l

©.11.0.




BAPUAHT 2

MmunucrepeTBo Tpancnoprta Pocceniickoit ®@enepanun
DegepabHOE ATEHTCTBO KEJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE TOCYIAPCTBEHHOE OI0MKETHOE 00pa3oBaTe/IbHOE
yupe:K/IeHne Bbiciero 00pa3zoBanuns
«IIpuBOEKCKHMIA rOCYyAapCTBEHHBbII YHUBEPCUTET NMyTeld o001 eHnsD)

(ITpusI'YIIC)
Paccmotpeno: Dx3aMmeHannoHHbIHM Ouner Ne 1 YT1Bepxkaaro:
Ha 3aCEeJaHUU LIUKIIOBOH KOMUCCUU M0 TUCHUTLTAHE HauanbpHuk yueOHOr0 OT/Iena
o011enpoheCCHOHATBHBIX U OI1.10. MaremaTuka d.1.0.
MaTeEMaTUYECKUX JUCIUILINH TUTS CTIEIIMAIBHOCTH « » 20 T
ITporoxon Ne 23.02.01 Opranu3zanus rnepeBo3oK u
OT «___» 20 yIpaBJIeHHe Ha TpaHcropTe (10 BraaM)
[pencenarens LIK I'pymmbe
@.1.0.
3 2

1. Berauciuts npenen pynxnuu: a) lim -, 0) lim _ , B) lim 10x +8x" — 4x

03X 4+ X 3 6x —18 oo —2x% —Bx+3

tg(6x)
o

2. Haiiti npomsBotHbIe GyHKIME: a) y =12X° + 7 + % +2sin x;0) y=7-cos3x,B) y=
X

3. Haiitn Toukn neperu6a kpusoii f(x) = x3 — 6x2 + 2x — 7.

—12x% +3 5) J- xdx

4. Haittn unrerpanst: a) [ (14x® — 8x + 3)dx 6) [ a2 Bt

r) io,esx(z— X2 )dx.

5. CkopoCTh JBH)KEHUS MaTE€pUalIbHOM TOYKHM HM3MEHSIETCS IO 3aKoHy V =(15t—at2)f% . Haiingure

3HAYEHHE @ , €CJIM M3BECTHO, YTO IMYyTh, MPONICHHBIM TOYKOW OT Hauaja JBHKEHHUS JO €€ OCTAaHOBKH,
paBeH 22,5 u.

6. Jlanel MHOecTBa A u B. Haiitn oObegriHEHNE, TIEpEeCeUCHHE U Pa3HOCTh MHOXKECTB A U B, eciu
A ={alae[—8,+0)}, B ={b| be(-0,—1)}

7. YCTpOMCTBO COCTOMT U3 JIBYX HE3aBHUCHUMO pabOTalolIUX >JIEMEHTOB. BeposTHOCTh 0e30TKazHOI
paboThl B TE€YEHHE HEKOTOPOTO BPEMEHM KaKJIOTO M3 HHMX COOTBeTCTBEeHHO paBHa 0,9, m 0,8. Haiitu

BCPOATHOCTD TOI'O, UTO B TCUCHNUEC HCKOTOPOIro BpEMCHH TOJIBKO OJHWH 3JICMCHT BBIﬁI[eT H3 CTPOs.

8. Haiit 061muii unterpan guddepeHnransHoro ypapenus y -y’ = 12x° — 6.

© 3n-2
9. UccnenoBaTh Ha CXOOUMOCTD PSIA . .
n
n=1 2
10. Cnyuaiinas BenuurHa X 3a/1aHa CISAYIOIIUM 3aKOHOM PacCIpe/IeIICHUs
X -2 -1 1 3 4

P 02102 01| ? |01

Haiitu HCU3BCCTHYIO BEPOATHOCTD U MATCMATUICCKOC OXKUIAHHUC.

[IpenonaBarens







MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
denepajibHOE ATEHTCTBO JKeJIe3HOJ0POKHOT0 TPAHCIIOPTa
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE
yUpeK/IeHne Bbiciero 00pazoBanus
«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno: Dk3amMeHanoHHbIH Onter Ne 2 YTBepxaaro:
Ha 3aceJaHuM LIMKJIOBOM KOMUCCUU M0 AUCIUILINHE HavaneHuk yueOHOro oT/IEA
o0r1enpohecCHOHATBHBIX U OI1.10. MaremaTuka d.1.0.
MaTeMaTHYeCKUX JUCIUIIINH TUTSL CIELIUAIBHOCTH « » 20 T
ITporoxon Ne 23.02.01 Opranu3zanus rnepeBo3oK u
OT «___» 20 yIpaBJIeHHe Ha TpaHcnopTe (10 BUaaM)
[pencenarens LIK I'pymmib

@.1.0.

: 8 11 3x? —14x° -4
1. Beruucnuts npegen Gpyaknuu: a) im ———, 6) lim ——— m ————
pezert by ) x>0 3y — x° )| x>25x-10" ") x>0 Tx® + x* —bx

tg(8x)
.

2. Haittu npousBoaasle GyHKImn: a) y =10x° — 3+ 36 —12sin x;6) y=5"-cos3x,B) y =
X

3. Haiitu Touku nepern6a kpusoii f(x) = x3 + 3x2.

3-2x* +7x xdx

4. Haittu unrerpans a) [ (12x — 9 + 14x°)dx 6) .[ dx, B) IZ—

)IO4X8 X )d

5. CKOpOCTh IBMKEHUSI U3MEHSETCS IO 3aKOHy V = (nt2 —t)% . Haligute 3HaueHue N, ecnu U3BECTHO,

YTO MyTh, IPONACHHBIN TEJIOM 3a MSTYI0 CEKYHy, paBeH 59 u .

6. Jlanel MHOKecTBa A u B. Haiitn oObegriHEHNE, TIEpEeCeUCHHE M Pa3HOCTh MHOXKECTB A U B, eciu
A = {alae(—10, +)}, B ={b| be(- »,12]}

7. Jns curHamuzauMd 00 aBapuM YCTaHOBIJIGHBI JIBA HE3aBHCHMO pabOTAIOMIMX CHUTHAIM3ATOpA.
BeposTHOCTh TOrO, 4TO MpU aBapuu CUTHaIU3aTop cpabotaeT, paBHa 0,8 Mg MEpBOrO CUrHAIIM3ATOPA,

0,7. HaiiTu BeposATHOCTb TOTO, YTO MIPH aBapUU cpabOTAET TOJIBKO OJUH CUTHAIU3ATOP.

8. Haiitu o6mmuit uaTerpan auddepeHuansHoro ypapHenus y -y = 14x% — 6.

P 2-4n
9. UccnenoBaTh Ha CXOOUMOCTD PSIA . .
n=1 6"
10. Cnyuaiinas BennurHa X 3a/1aHa CISAYIOIINUM 3aKOHOM PaCIpe/IeIICHU
X -2 1 3 5 6
P ? 031010201

Haiitu HCU3BCCTHYIO BCPOATHOCTb U MATCMATHYCCKOC OXKUAAaHUC.

[IpenonaBarens







MmunucrepeTBo Tpancnoprta Poccniickoit ®@enepanun
denepajibHOE ATEHTCTBO JKeJIe3HOJ0POKHOT0 TPAHCIIOPTa
®enepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE
yUpeK/IeHne Bbiciero 00pazoBanus
«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)
Paccmotpeno: Dk3ameHannoHHbIi Ouaer Ne 3 YTBepxaaro:
Ha 3aceJaHuM LIMKJIOBOM KOMUCCUU M0 AUCIUILINHE HavaneHuk yueOHOr0 OTIENTA
o0r1enpohecCHOHATBHBIX U OI1.10. MaremaTuka d.1.0.
MaTeMaTHYeCKUX JUCIUIIINH TUTSL CIELIUAIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranu3zanus rnepeBo3oK u
OT «___» 20 yIpaBJIeHHe Ha TpaHcnopTe (10 BUaaM)
[pencenarens LIK I'pymmib
@.1.0.
3
1. Boruncnuts npeaen Gpyaxnuu: a) im m _2 lim 2 oxHl

w2 By =1 gy 34y =12 gy o= x+4x —x°

tg(4x)
-

. 3 .
2. Haittir mponsBoubie GyHkmmn: a) y = 5X* —7sin X + v 6;6) y= (2X —5)- sin 3x,B) y =
3. Haiitn Toukn neperu6a xpusoii f(x) = x* — 6x2 + 4.

8 195
4. Haittn unrerpanst: a) [ (18x° — 6x + 9)dx 6)IL§)C—|_3)d ,B) I xdx
x

2
—"—:1) [0,6x(2—x?*)dx.
5. Teno aBWKeTCS NPSAMOJIMHEWHO CO CKOpPOCThIO V =(b-t—t2)% . Haiimure 3nadenue b , ecnnm

W3BECTHO YTO IMyTh, MPOWUJICHHBIN TEIIOM OT Hayajia MyTH, A0 €ro OCTAHOBKU paBeH 288 wm .

6. Jlanel MHOKecTBa A u B. Haiitn oObegriHEHNE, TIEpEecCeUCHHE U pa3HOCTh MHOXKECTB A U B, eciu
A ={alae [2,+0)}, B ={b| be(-0,3)}

7. Paboumii 00CiIy>)KMBaeT /IBa CTaHKa, pabOTAIOIIMX HE3aBUCUMO JPYT OT Apyra. BeposTHOCTH TOTO, YTO
3a CMEHYy MepBbIi CTaHOK He NoTpedyer BHHMaHusA pabouero, paBHa 0,9, Btopoit — 0,8. Haiitu

BEPOATHOCTH TOT'O, UTO 3a CMCHY TOJIBKO OAWH CTAHOK HE HOTpC6yeT BHHUMAaHU:.

7. Haiitn o6muii unterpan muddepennuansuoro ypasaenus 12x° = (8y3 — 2)y'.

2. 2-5n
9. UccnenoBaTh Ha CXOUMOCTD PSIJT Z 9"
n=1

10. Cnyuaiinas BenuurHa X 3a/1aHa CISAYIOIINUM 3aKOHOM PaCIpe/ICICHU
X -1 0 1 3 4
P 0,2 ? 01104 | 0,1

Haiitu HCU3BCCTHYIO BEPOATHOCTb U MATCMATUICCKOC OXKUJAHUC.

[IpenonaBarens
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yUpeK/IeHne Bbiciero 00pazoBanus
«IIpuBOKCKHI TOCYAAPCTBEHHBII YHHUBEPCUTET NMyTeld o001 eHnsD

(ITpusI'YIIC)

Paccmotpeno: Dk3ameHannoHHbIi ouaer Ne 4 YTBepxaaro:
Ha 3aceJaHuM LIMKJIOBOM KOMUCCUU M0 AUCIUILINHE HavaneHuk yueOHOro oT/IEA
o0r1enpohecCHOHATBHBIX U OI1.10. MaremaTuka d.1.0.
MaTeMaTHYeCKUX JUCIUIIINH TUTSL CIELIUAIBHOCTH « » 20 T
IIpotokom No 23.02.01 Opranu3zanus nepeBo3oK u
OT «___» 20 yIpaBJIeHHe Ha TpaHcnopTe (10 BUaaM)
[pencenarens LIK I'pymmib

@.1.0.

: : ~10x° - x* +1
1. Boruncnuts npegen Gpyakuuu: a) lim 3 lim ——— m-—————
e x+4x7 ) 83x—24 g) e Tx"+5x" —x
N ‘ 4 . In(4x)
2. Haiitu npoussoauble Gpynkuuu: a) y = 0,4X" —8C0SX+16——;06) y = tg(9x)-e*,B) y = 315
X +

3. Haiitu Toukn neperu6a xkpusoii f(x) = §x3 —3x%2 4 5x + 5.

4 _ 7 2
4. Haittu uarerpanst: a) [ (5 — 12x — 6x°)dx 6) J‘wdx, B) I4X—cj2)()(2 ;T) J.0,8X(1—x2 )dx :
x + :

5. Teno OpolIeHO BEPTUKAIBLHO BBEPX CO CKOPOCTHIO, KOTOPAs U3MEHSETCS 10 3aKOHYy V = (c - 9,8t) J% .

HaﬁHHTe 3HaA4YCHHUEC C, €CJIM U3BECTHO, YTO HauOOIbIIas BEICOTA IoabEMa paBHa 44,1]1/! .

6. Jlanel MHOKecTBa A u B. Haiitn oObegriHEHNE, TIEpEeCEUCHHE U Pa3HOCTh MHOXKECTB A U B, eciu
A = {alae(—5,+)}, B ={b| be(- 0, 11]}

7. JIBa yJamuxcsl Ha 5K3aMeHE HE3aBHCHMO JIpYT OT Apyra peliaiT OJHYy U Ty e 3axauy. BepostHocTu
ee pemeHusi >tumu ydammumucs pasHbl 0,7 u 0,6 cooTBeTcTBeHHO. HaliuTe BEeposATHOCTH TOTO, YTO
TOJIBKO OJIMH y4alllUuiics PEeIInT 3aauy

8. Haiitu o6mmuit uaterpan auddepeHuansHoro ypapHenus x — 4x3 =y -y,

0 57’1
9. UccrnenoBaTh Ha CXOUMOCTD P Y. )
n=1 3n+2

10. Cnyuaiinas BennurHa X 3a/1aHa CISAYIOIINUM 3aKOHOM PaCIpe/IeIICHU
X -2 -1 2 4 5
p 01102101103 ?

Haiitu HCU3BCCTHYIO BEPOATHOCTb U MATCMATUICCKOC OXKXKUJAHHUC.

[IpenonaBarens




