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[TacmopT KOMIUIEKTa KOHTPOJIBLHO-OIICHOYHBIX CPECTB.

Pe3ynbTaThl OCBOCHUS yUeOHOM TUCIMILUIMHBI, MOISKAIIIE TIPOBEPKE.
OrnieHKa 0CBOCHUSI Y4eOHOMN JUCIIUTIIUHBIL:

®OopMBI U METOJIBI OIICHUBAHUS.

Konudukatop orieHOUHBIX CPEACTB.

3agaHus UL OLIEHKHW OCBOCHHUS TUCIIUILINHEL.



1. IHacmopT KOMILIEKTA KOHTPOJIbHO-OLCHOYHBIX CPEICTB

B pesyaprare ocBoeHus yueOHoW mucturuinHbl OI1.10 Mamemamuxa
oOy4aronuiicss 1omkeH 06anate npeaxycmorpeHHbiMu @I'OC no cnenuaibHOCTH
23.02.01 Opeanusayusa nepeso3ox u ynpasieHue HaA mMpaucnopme (no 8uoam)
(bazosass  noodcomosxa)  CIEAYOUIMMH  3HAHUSAMH, YMCHHUSMH, KOTOPbBIC
dbopMupyroT podheccHnoHaTbHBIE KOMITETEHITHH, U OOIIMMH KOMITETECHITUSIMHU:

Y1 - mnpuMeHsAT, MaTeMaTHYeCKHe MeToAbl auddepeHnaibHoro u
MHTETPAIBHOTO UCUMCIICHHS JIJIsl pelIeHns MpodeccuoHabHBIX 3a1a4;
Y2 - IpUMEHATH OCHOBHBIE IIOJIOKEHUS TEOPUU BEPOSITHOCTEM U

MaTeMaTUYECKOU CTATUCTUKU B TPOQPECCUOHATILHON JEATEeIbHOCTH;

VY3 - ucnosib30BaTh MPUEMBI K METOJIBI MATEMAaTHYECKOTO CUHTE3a U aHAJIN3a
B Pa3TUYHBIX MPO(HECCUOHATBHBIX CUTYAIHSIX;

31 - OCHOBHBIE MOHATHUS U METOJIbI MATEMATUYECKO-JIOTUYECKOTO CHHTE3A U
aHajau3a JIOTUYECKUX YCTPOUCTB,;

32 - pewmaTe IMPUKIAJHBIE BJIEKTPOTEXHUYECKUE 33/aud  METOJIOM
KOMILIEKCHBIX YHCEI,;

OK 01. Bsibuparb cmocobbl pemieHust 3a7ad  npogecCuoHaIbHON
JEATEIIbBHOCTH MPUMEHUTEIBHO K PA3JINYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpENICTBA IIOMCKA, aHald3a U
MHTEpIpeTaluu uHPpopMauu 1 HHPOPMAIIMOHHBIE TEXHOJIOTHUU JJIsl BBITIOJHEHUS
3a/1a4 MpoheCCUOHAIBHON JIeITEIbHOCTH,

I[IK 1.2. OdopmidATh AOKYMEHTHI, PErIAMEHTHPYIOIIUE OpraHU3alUIo
MEPEBO30YHOIO MPOIECcCa Ha TPAHCTIOPTE.

I[IK 2.2. Opranu3oBblBaTh JABWKEHUE TPAHCIOPTAa, O0OECIEUNBATH
0€30MacHOCTh JABWKEHHSI HAa TPAHCIOPTE W peliath MpodeCcCUOHANIbHBIC 3aJauu
MOCPEACTBOM ITPUMEHEHUSI HOPMATUBHO-TIPABOBBIX IOKYMEHTOB.

I[IK 2.3. OnpenensiTh W aHaIW3UPOBATh BBINOJHEHHE IOKa3aTelen
AKCILTyaTallMOHHON PaOOTHI.

[IK 3.1. IlmanupoBaTh W OpraHU30BbIBaTH pPabOTy MO TPaHCHOPTHO-
JOTUCTHYECKOMY O0OCITY>KUBAHHIO B chepe IPy30BBIX ITEPEBO30K.

[IK 3.2. IlnanupoBaTh W OPraHU30BBIBATH PabOTy MO TPAHCIOPTHOMY
00CITY>KMBaHUIO B c(hepe macCakKUpCKUX MepeBO30K.

dopMoil aTTecTaluy 1Mo y4eOHOU TUCUHUIIIIUHE SIBIISIETCS IK3AMEH.,



2. Pe3yabTarsl
npoBepKe

2.1.

OCBOEHHMS Y4YeOHOW MCIUIJIMHBI,

nmoaJjaekamume

B PE3YJIbTATC aTTCCTAlINMN 110 yqe6H0ﬁ JAUCHUIIIIMHEC OCYHICCTBIIICTCA

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

PesyabTaTnl 00yyeHus

IToka3aTenn oeHKH

(I)opMa KOHTPOJIA "

(¥, 3, OK/IIK) pe3yJbTara OLlEeHUBAHMSI
YMmersb:
¥Y1 - npuMeHsATh MaTeMaTH4YeCKHe | IPUMEHEHHE MAaTeMaTHUeCKUX | 3KCIEepTHOE
MeToabl  nuddepeHnuansHoro M | MeTooB auddepeHnnansHoro | HabIOACHNE U
UHTETPAJIbHOIO HCYMUCICHUS JUIS | U MHTErPaJIbHOTO MCUMCICHUS | OLIEHKa Ha
pelieHus npoeCCUOHANBHBIX | P pEIIEHUH  3aJa4 € | IPOBEPOYHBIX
3ajau; MPAKTUYECKUM COJCPKAHUEM paboTtax u
OK 01, OK 02 IPAKTUYECKHUX
IIK 1.2, 11K 2.2, TIK 2.3, IIK 3.1, 3aHATHUIX.
I1K 3.2 Tekyunii KOHTPOJIb:
Y2 - [OpUMEHATh  OCHOBHBIE | IPUMEHEHUE OCHOBHBIX | TECTHPOBAaHMUE,
IIOJIOKEHUSI TEOPUU BEPOSITHOCTEH | MOJIOKEHUM TEOpUU | BBIITOIHEHUE
U MaTeMaTHYeCKOM CTaTUCTHKHU B | BEPOATHOCTEH M | TPaKTHYECKUX
poecCHOHATEHOM IEATEIIBHOCTH | MATEMAaTUYECKOW CTATUCTHKYU | 3aHATUH u
OK 01, OK 02 OpH  pelleHHH  3aJad4 ¢ | IPOBEPOYHBIX PaboT,
K 1.2, 11K 2.2, TIK 2.3, [IK 3.1, MIPAKTUYECKUM COJIEPKAHUEM BBIIIOJIHEHUS
IIK 3.2 VUHJUBUYyaJIbHBIX
¥3 - ucnonb3oBaTh NPUEMBl U | IPUMEHEHHE TEOPETHYCCKHX | 3aJIaHui
METO/Ibl MATEMATHYECKOTO CHHTE3a | (AaKTOB MpU pelieHud 3aiad, | (CooOLeHus,
u aHalmsa B Pa3JIMYHBIX | IIPOSBIICHUC CIIOCOOHOCTH |  TMOKJIAJIbI).
npoeCCHOHATIBHBIX CUTYAIUAX pasbuparbcsi B MateMatudeckux | [Ipomedicymounast
OK 01, OK 02 METOJIaX, HEOOXOMUMBIX JUI | ammecmayus.
IIK 1.2, 11K 2.2, I[IK 2.3, TIK 3.1, paboThl MO  CHEHUATBHOCTH, | 9K3AMEH
K 3.2 IIPUMEHEHUE HaBBIKOB
00pabOTKH YHCIOBBIX JaHHBIX
3HaTh:
31 - OCHOBHBIEC NOHATHS U METOJBI | BIIAJCHHUE TEPMHUHOJIOTHEN | OSKCIIEPTHOE
MaTeMaTHU4eCKO-JIOTUYECKOTO MIPEMETHOM obmactu, | HaOIIOJEHUE u
CHUHTE3a W aHaJlu3a JIOTUYECKUX | KOPPEKTHOE  HCIIOJIb30BAHUE | OLIEHKA Ha
YCTPOWCTB MaTeMaTU4YECKOM CHMBOJIMKH, | IIPOBEPOYHBIX
OK 01, OK 02 000CHOBaHUE BbIOOpa | paboTax u
IIK 1.2, 11K 2.2, 11K 2.3, IIK 3.1, MaTeMaTHYECKHX METOJIOB | MPAKTHYECKUX
IIK 3.2 IIpU  PEUICHUU MPUKIAAHBIX | 3aHATHUIX.
3a7a4 Texymui KOHTPOJIb:
32 - pemare  IPUKIATHBIE | COOTBETCTBHE BBIOPaHHBIX | TECTUPOBAHHME,
ANEKTPOTEXHUYECKUE 3aa4y | METOJIOB LEMsAM M 3aJadaM, | BBIMOJTHCHHE
METOJIOM KOMILJIEKCHBIX YHCET o0OCHOBaHWE  BBIOOpa W | NPAKTUYECKHUX
OK 01, OK 02 MIPUMEHEHUS METOJIOB U | 3aHATHH u
K 1.2, TIK 2.2, TIK 2.3, TIK 3.1, Crioco0OB  pelleHus — 3a7ad, | HPOBEPOYHBIX PadoT,
IIK 3.2 IIPUMEHEHUE HABBIKOB | BBIIIOJTHEHUSA
00paOOTKH YHCIIOBBIX JaHHBIX VMHIUBUAYAJIbHBIX
3aJaHuN

(cooOmieHus,




JIOKJIa/IbI).
IIpomesxcymounas
ammecmayusi:
9K3AMEH




3. OueHka ocBoeHus y4eOHOH TUCHUILVINHBI:

3.1. ®opMbl 1 MeTOABI KOHTPOJISI.

[IpenMeToM OLIGHKU CIIy:KaT yMeHHMs W 3HaHus, npeaycmorpenHole GI'OC mo
mucuuruinae OI1.10 Mamemamuka, HanipaBiieHHbIe Ha (OPMUPOBAHUE OOITUX U
PO eCCUOHAIBHBIX KOMITCTCHITHIH.



KOHTpOJIL H OLICHKA 0CBOCHUA y‘l€6HOﬁ ANCIUIIJINHBI IO TEMaM (pasne.ﬂaM)

OnemeHT Y /[ DOpMBI U METOJIbI KOHTPOJIS
Texkymuii KOHTPOJIb PyGexHbIN KOHTPOJIH IIpomexxyTouHnas arrecTauus
DopmbI [TIpoBepsieMbie DopmbI [IpoBepsiembie dopma [IpoBepsiembie
KOHTPOJIA OK,IIK, VY, 3 KOHTPOJIA OK,IIK,V,3 KOHTPOJIA OK,IIK, VY, 3
BBenenne
Pazgen 1. D V1, V3,31, 32,
MartemaTHuyecKkuii OK 01, OK 02,
aHaJIN3 IIK 1.2, TIK 2.2,
IIK 2.3, TIK 3.1,
IIK 3.2
Tema 1.1. I13 Nel, I13 Ne2, V1, V3,31, T Nel, ITP Nel, V1, V3,31,
HuddepenunansHoe U I13 Ne3, TI3 Ne4, OK 01, OK 02, IIPNo2, IIP Ne3, OK 01, OK 02,
HWHTETpaJIbHOE I13 Ne5 I[IK 1.2, TIK 2.2, | ITP Ne4, IIK 1.2, TIK 2.2,
HCYHCIICHHE CP Nel IIK 2.3, IIK 3.1, IIK 2.3, TIK 3.1,
IIK 3.2 IIK 3.2
Tema 1.2. I13 Ne6 V1, V3,31, 32, ITP Neo5, ITP Ne6 V1, V3,31, 32,
OOBIKHOBEHHEIC OK 01, OK 02, OK 01, OK 02,
g depeHnraIbHbIe IIK 1.2, TIK 2.2, K 1.2, TIK 2.2,
YpaBHEHUSA I[IK 2.3, IIK 3.1, IIK 2.3, TIK 3.1,
IIK 3.2 IIK 3.2
Tema 1.3. Psaanl I13 Ne7, TI3 Ne§, V1,¥3, 31, T Ne2 V1,3, 31,
I13 Ne9 OK 01, OK 02, OK 01, OK 02,
CP Ne2 MK 1.2, TIK 2.2, MK 1.2, TIK 2.2,
IIK 2.3, TIK 3.1, IIK 2.3, TIK 3.1,
IIK 3.2 TIK 3.2
Paznen 2. OcHOBBI D V3, 3l1,
AMCKPETHOM OK 01, OK 02,
MAaTeMaTHKH IIK 1.2, TIK 2.2,

MK 2.3, TIK 3.1,




1K 3.2

Tema 2.1. OcHOBEI ITP Ne7 V3,31,
TEOPUU MHOKECTB OK 01, OK 02,
IIK 1.2, TIK 2.2,
I[IK 2.3, TIK 3.1,
IIK 3.2
Tema 2.2. OcHOBEI I13 Nel10 V3,31, T Ne 3 V3,31,
Teopuu rpadoB CP Ne3 OK 01, OK 02, OK 01, OK 02,
IIK 1.2, IIK 2.2, IIK 1.2, TIK 2.2,
K 2.3, IIK 3.1, I[IK 2.3, TIK 3.1,
IIK 3.2 K 3.2
Pa3nen 3. OcHoBBI V2,V¥3,31,
TEOPHUHU BEePOATHOCTH U OK 01, OK 02,
MaTeMaTH4YeCKOMH IIK 1.2, TIK 2.2,
CTATHCTHKH IIK 2.3, TIK 3.1,
I[IK 3.2
Tema 3.1. BepositHocts. | [13 Nel 1, I[13 Nel12 | V2,V3, 31, T Ned V2,3, 31,
Teopempl CIIOKEHUS U CP Ne4 OK 01, OK 02, OK 01, OK 02,
YMHOXEHUS IIK 1.2, TIK 2.2, IIK 1.2, TIK 2.2,
BEPOATHOCTEMN IIK 2.3, IIK 3.1, IIK 2.3, IIK 3.1,
K 3.2 K 3.2
Tema 3.2. Cnyqaitnas 113 Nel3 V2,¥3, 31, T Neb vV2,V3, 31,
BEJIMYMHA, ee (PyHKIUS CP Ne5 OK 01, OK 02, OK 01, OK 02,
pacrpeieneHus [IK 1.2, TIK 2.2, K 1.2, TIK 2.2,
IIK 2.3, IIK 3.1, I[IK 2.3, TIK 3.1,
K 3.2 K 3.2
Tema 3.3. I13 Nel4, I13 Nel15 | V2,V3, 31, T Ne5 v2,¥3,31,
MaremaTnueckoe CP Neb OK 01, OK 02, OK 01, OK 02,

O’KHUJIaHUE€ U JTUCTIEPCUS
CIIy4aiiHON BETMYUHBI

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

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

Pasznen 4. OcHoBHBIE
YHCJICHHbIE METOIbI

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




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

Tema 4.1. Uncnennoe
WHTETPUPOBAHUE

I13 Nel6
CP Neo7

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

Tema 4.2. YucnenHoe
Qg depeHpoBanme

I13 Nel7, TI3 Nel8

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

Tewma 4.3. Hucnennoe
pelieHue
OOBIKHOBEHHBIX
mudepeHIaTbHBIX
YpaBHEHUU

I13 Nel19

CP Ne8
Ilpeocmasnenue
coobwenus

(Ooxnaoa)

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




3.2 Konupukarop oeHOYHBIX CPeICTB

OYyHKIIMOHAIBHBIA MPU3HAK
OLICHOYHOTO CpecTBa (TUIT
KOHTPOJILHOTO 33JIaHus)

Kon onienounoro cpeacrtsa

ITpakTueckoe 3ansitue Ne n I13 Ne n
TectupoBanue T
ITpoBepounas padbora No n ITP Ne n
3ananus A1 caMocTosITeNbHOM paboTel | CP

JK3aMeH

3




4.3an1aHud 1JI9 OLICHKH OCBOCHUS JUCIHUTIIHHBI
TEKYIIIUU KOHTPOJIb

IpakTnuyeckue 3ansaTus Ne 1-19

Pazpen 1. Maremarnyeckuil aHanus

Tema 1.1. Iuddepenunanbroe n HHTErpaIbHOE UCUUCIICHUE

[TpakTrueckoe 3ansTue Nel. BeraucineHue mpou3BoHON CIOKHBIX (DYHKITHHA.

[TpakTnueckoe 3ansaTue Ne2. BrrunciaeHne NpoCcTeNHIINX ONPEAEICHHBIX HHTEIPAJIOB.

[Ipaktuueckoe 3anstue Ne3. PacyeT cCONpsHKEHHM C NPUMEHEHHEM MPOW3BOJHOW B HHXKCHEPHOMU
rpaduxke.

[Ipaktnueckoe 3ansTue Ned4. OmnpenerieHne MakCMMymMa MOIIHOCTH B IIENHM IOCTOSHHOTO TOKa C
IIPUMEHEHUEM IIPOU3BOIHOM.

[IpakTnueckoe 3anstue No5. Brramcienuwe momaneii 1 0ObEMOB NPHU MPOCKTUPOBAHUU OOBEKTOB
TPAHCHOPTA C IPUMEHEHUEM ONPEIEIEHHOIO MHTErpaa.

Tema 1.2. O0bikHOBEeHHBIC MU DEepeHIIHATBLHBIC YPAaBHEHUS

[Ipaktuyeckoe 3anatue Ne6. Pemenune nuddepeHInanpHpIX YpaBHEHHH IE€pBOTO TOpsAIKa C
pa3aeIAIOIUMHUACS TEPEMEHHBIMU.

Tema 1.3. Psiasr

[TpakTuueckoe 3austue No7. Paznoxkenue ¢pynkuuii B psin Oypre.

[TpakTueckoe 3anstue Ne§. Pacuer anekTpuueckux 1eneil HeCUHYCOUJAIbHBIX MEPUOINYECKUX TOKOB
¢ npuMeHeHueM psaaoB Dypeoe.

[Tpaktuyeckoe 3ansTre Ne9. OneHka pe3yiabTaTOB TECTOBOTO SKCHEpUMEHTa 3(H(HEKTHBHOCTH PabOTHI
MEXaHU3MOB U O0OPYIOBaHUS Ha >KEJIE3HOJOPOKHOM TPAHCIIOPTE IO CPEACTBAM, OIpPEEIIEHUEe CXOAUMOCTH
YHCIIOBOTO psizia 1Mo nmpusHaky Jlamambepa.

Paznen 2. OCHOBBI TUCKPETHOW MaTEMaTUKHU

Tema 2.2. OcHoBBI TeOpuu rpadoB

[Tpaktueckoe 3anarue NelO. Iloctpoenue rpada 1no ycioBuIO CUTyallMOHHOM 3a7ayd: B YIPaBICHUU
UHOPACTPYKTypaMH Ha TPAHCIOPTE; B CTPYKTYpE B3aMMOJACHUCTBHUS PA3IUYHBIX BHJOB TpPAHCIOPTa, B
(hOopMHPOBaHHUY TEXHOJOTHYECKOTO IIUKIIA OKA3aHHs yCIIyT Ha TPAHCIIOPTE.

Paznen 3. OCHOBBI TEOpUH BEPOSITHOCTH ¥ MaTEMaTHYECKON CTATUCTUKU

Tema 3.1. BeposiTHOCTB. TeopeMbl CIOKEHUSI U YMHOKEHUSI BEPOATHOCTEN

[Tpaktuyeckoe 3anatue Nell. PemeHwe mnpocTedmmx 3agad Ha OIpEIETIeHHE BEPOSTHOCTH C
HCIOJIb30BAHUEM TEOPEMBI CIIOKEHUS BEPOSATHOCTEH.

[TpakTnyeckoe 3ansatue Nel2. Pemienue 3a1au Ha HaXOXKIECHUE BEPOATHOCTH COOBITUS IPU U3YYEHHUU U
TUTAHUPOBAHHUH PBIHKA YCIIYT HAa TPAHCIIOPTE.

Tema 3.2. CnyyaifHas BeTUUMHA, €€ PYyHKIUS paclpeieeHUust

[Ipaktuueckoe 3anstue Nel3. [1o 3amaHHOMY yCITOBHIO TIOCTPOEHHUE PSZIOB PACTIPECICHUS CITyJaitHON
BEJINYMHBI.

Tema 3.3. MaremMaTuueckoe OXXKUJaHUE U JUCIIEPCHUs] CITydaiiHOW BEITMYUHBI

[Tpaktuyeckoe 3ansTHe Nel4. HaxoxkIeHne MaTeMaTHdyecKoro OXKUAAHUs, JUCIEPCHH U CPEIHEro
KBaJPaTUYHOTO OTKJIOHEHHUS TUCKPETHOM CITy4aiiHOW BETMUMHBI 3aKOHOM pacIipeIeTIeHHI.

[Tpaktuyeckoe 3anarue NelS. PemieHne 3agay Ha HaxXOXKAEHHE MaTEMAaTHUYECKOTO OXUAAHUS U
JHCTIEpCUU TIPU OlleHKE 3((HEKTUBHOCTHU 3aKa30B U OOCIYKMBaHUS MOTpeOUTENel yCayr U MpHU OLIEHKE CHCTEM
HaJIS)KHOCTH, 0€30MaCHOCTH M Ka4eCTBa yCIyT Ha ’KeJIe3HOIOPOKHOM TPaHCIIOPTE.

Pasznen 4. OCHOBHBIE UNCIIEHHBIE METO/IbI

Tema 4.1. UnciieHHOE MHTErPUPOBAHUE

[Tpaktuyeckoe 3anstie Nel6. Boruucnenue uHTerpaioB 1no ¢popmyinam NpsMOYroJIbHUKOB, Tpaneluid u
dhopmyne Cumrncona. O1eHKa MmorpentHoCTH.

Tema 4.2. Uucnennoe nudpepeHnpoBaHme

[TpakTueckoe 3ansitue Nel7. Pemenue 3a1au Ha HaxOXJI€HUE MO TaOJUYHO 3aJaHHON QYHKUUU (IIpH
Nn=2), GyHKIINH, 33JTaHHON aHAJTUTHYECKH.




[Tpaktueckoe 3anstue Nel8. HccnmemoBaHwe CBOWCTB ATOM  (QYHKIMU JUISL  ONpEACTICHHS
5GGEeKTUBHOCTH  TUITAHUPOBAHMSI ~ TEXHUYECKOTO  IUKJIA  OKCIUTyaTalliM  JJIEKTPOCHAOXKEHHs  Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

Tema 4.3. UncnenHoe pelieHne 0OObIKHOBEHHBIX TU(DepeHIInabHBIX YpaBHCHUH

[Tpaktueckoe 3anarue Nel9. OmpeneneHue KOJIMYECTBA 3JIEKTPOIHEPIUH, 3aTPAu€HHOW Ha TIry
MOE3/I0B B 3aBUCHUMOCTH OT IUIaHa W MNpoduis IMyTH C KCIOJIb30BaHHMEM  MeToja Oiijepa, pelieHHe

OOBIKHOBEHHBIX AU (EpEeHIINANBHBIX YPAaBHEHHH.

METOJAUYECKHUE YKA3AHUS K BBITIOJTHEHUIO IPAKTUYECKOI'O 3AHSITHSA Ne 1
Buviuucnenue npou3zeo0noii cnoxicHvlx Qynkuuil
Ilens pabomwr: oTpaboTaTh HABBIKK TUD(HEPESHIMPOBAHUE STEMEHTAPHBIX M CIOKHBIX ()YHKITHH.
Obopyooeanue: VHCTPYKTUBHBIE KApTOUKH, TAOIUIIa OCHOBHBIX GopMyn nuddepeHupoBanus, TeTpaib ¢
TIEKIUSIMHU.
Xoxa padoTsbl
OdopMHTD BBINOIHEHHE TPAKTUYECKON pabOTHI:
1) Bapwuanr, 2) Llens pabotsl, 3) Homep, ycroBue 3aaun u €€ perieHne

Bapuant Ne 3aganme
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 npou3BogHbIC (QYHKITHH:

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=(7T-xp" 8. y=@1-x)7" 9. y=6"(5-x)
10. y=3"(2-x) 11. f(x)=3sinx+i4—2 12. f(x):5cosx—is+7
4x 5X
13. f(x)=—7cosx+3%—5 14. f(x)=—63inx—6—i6+8 15. f(x)zgtgx+%_7
X 5 X
16. y=sex 17. y:\e/? 18. y=4\e/;
e” {x
19, =i 2. y=-7
I1. Haiiti mpon3BOIHBIE CIIOKHBIX (DYHKITHI:
21. y:(6x+5x3 —1)9 22. y:(8—4x-|—2xS)7 23. y= 3x6—5x+2)
24, y:(4x—8x6—9)5 25. y:<4—7x—5x7)6 26. y:|n4(2X_5)
27. y=In*(3-5x) 28. y=In*(7x-2) 29. y=In*(6-3x)
30. y=In*(7x+2) 31. y=5tg(L0x)+4arccg(10x) | 32. y =3cos(7x)-5arccos(9x)
33. y=—6arcsin(4x)—3sin(4x) 34. y =4sin(10x)+ 4arccos(2x) 35, Y= —garccos(4x)+ 4ty (9)()
36. y=-20e™ arcsin(8x) 37. y=4earctg(6x) 38. y =-50arccod10x)arctg(2x)
39. y=5e*In(7x) 40. y =-28sin(5x)In(2x) 4 yo%9(x)
In(10x)
4 v_ 5arcsin(2x) 43 v 7 In(3x) 1. y=6 ctg (4x)

In(3x) Y= Carccos (9x) arccctg (3x)




arcctg (5x)

45.
cos(10x)

y=-10

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

47. y =8arccos(3e '™ )

48. y = 3ctg (4arcctg (3cos(8x))

49. 'y = Tarcctg(9arcsin(6In(4x)))

50. y = 5arcsin(4In(10tg(5x)))

I11. HaliTu 3Ha4eHMe MPOM3BOIHON B 3aJaHHOMN TOUKE:

J(B-x) )=—X25 t11)=2 3/(4—x)?

51. f(x)= (;x) ey |2 T J2n) Y 53. f(x)= (j+2) F1(-1)=7
7+X ' _n 7 _x2

>4 f(x):5(2+x)4’f(_1)" 55. f(x)= (f_x) f(1)=2

IV. HaiiT npon3BOIHBIE BTOPOTO M TPETHETO MOPSIKA 33JaHHBIX (PYHKITHIA:

56. y=5x"+3sinx—7e* +91

57. y=3x®—3cosx+5e* +11

58. y=7x"—6c0sX—68+2e*

59. y=6x>—3sinx+57—4e*

60. y=3x"—2cosx—74-3¢"




METO/IMMECKHUE YKA3AHHUS K BBIITOJHEHUIO IPAKTUYECKOI'O 3AHATHUSA Ne 2

Obopyoosanue: VHCTPYKTUBHBIC KAPTOUYKH, TAOIUIA OCHOBHBIX (POPMYIT HHTETPUPOBAHMSI, TETPAIb C

JICKIHUAMM.

Buviuucnenue npocmeniuiux onpeoeneHHbiX UHMeZPanos
Ilens padomur: 0TpabOTATH HABBIKU BBIYMCIICHUS ONPEACICHHBIX HHTETPAJIOB.

Xoa pa6oTsl

OdopMHTB BBIMOJHEHHE TPAKTUICCKON pabOTHI:
1)Bapuanr, 2) Lens padotsl, 3)Homep, ycroBue 3a1auu U €€ pemeHue

Bapuant - > - Neo 3aila}me - - -
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

. Brraucnute onpeneneHHple HHTErpaisl npuMeHss Gopmyny Herorona-JleliOnumna:

1

1. j(8x3 —6X+ 2)dx

2. j(Z —9x? + 4x)dx

-1

3. '1[(7 +4x° —8x)dx
-1

1

4, _[(SX“ +6x—3x

1

5. _[(9 +9x% — 2x )

6. '2[0,6x(1—x2)dx
0

7. '2[0,4x(1— x2)dx
0

8. jo,ex(z — X2 )dx
0

9. j.O,5x(4 - xs)dx
0

2 1 0,5
10. [0.4x(3-x?)dx 11, S 12. [ —2dx
0 £1+X Ol_x
3
1 3 1
13. | 3 dx 1. 3 dx 15. | ix
1V1-x? 0X2+:|. 3 1-x?
2 2

1. Berancints onpeneneHsbie 1

HTCTpaJibl IPUMCEHAA MCTO MOJACTAHOBKU:

16. J. OS(3X——jdX 17. Isin[Zx—Z]dx 18. J. os(z—3xjdx
0 0 4 0 2
B 5 3
19. _[ (——ijdx 20. jcos(z—ijdx 21. IX- 9—x*dx
0 4 0 3 0
1 2 2
22, Ix- x2 —1dx 23, jx- 4 — x2dx 24, jx-\/l+2x2dx
J2 0 0
2 + 3xdx 2 5xdx
25. | x-v/x?+7dx 26. 27.
-([ -[sz—l -[3x2+1
28 j 3xdx 2 j 3xdx 20 j 5xdx
Ca2xt-2 e 4x* -3 S 12x%+3

I1l.  Boruuncaute onpeneneHHbIe U

HTCTpaJIbl MIPUMCHAA MCTOJ HHTCTPUPOBAHUS 110 YACTAM!

=
Q
=
o
>

31.

33. jx-e;dx

0

=
(9]
=
| >
o
=

34.

Ct——y [0 t——+




METOJUYECKHUE YKA3AHUS K BBIIIOJTHEHUIO MIPAKTUYECKOI'O 3AHATHA Ne 3
Pacuem conpsasxcenuii ¢ npumenenuem npou3800HoOll 8 UHMHCEHEPHOI paduke.

Lens pabompr: 06001INTH U CUCTEMATU3UPOBATH 3HAHUS, YMEHUS M HABBIKH 10 TEME F€OMETPUUECKUN CMBICIT
IIPOU3BOJHOM.

Obopyooeanue: VHCTPYKTUBHBIE KApTOUKH, TAOIUIIA OCHOBHBIX opMyn nuddepeHupoBanus, TeTpaib ¢
JEKIUSIMHU.

Xox padoThl

OdopMHTD BBHIIOTHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) enb padboThl, 3) HOMEp, yCIOBUE 3a/1a4i U e€
pemieHue

Ilpakmuueckue 3a0anus

|. Hanummre ypaBHEHHE KacaTeIbHON K KPUBOH Y =ax® +bX+ C B Touke ¢ abermecoit X = %o,

Il. HanmmmTe ypaBHEHHS KacaTeIbHBIX K mapabone Y =ax’ +DbX+C, ecin KacaTelIbHbIC MepeceKarTes
0/ IPSAMBIM YIJIOM ¥ OJIHA M3 HUX KacaeTcsi napaboJibl B ToUKe ¢ abcuuccoit X =%,

[1l. HamumuTe ypaBHEHMS BCeX KacaTelNbHBIX K rpaduky (GyHKOHH Y=ax’ +DbX+C, mapamieabHbIX
IpsAMOM Yy =mx+n.

IV. Ilpn kakux 3HaueHusXx k mpsimas y=kx—10 HUMEET TOJBKO OJHY OOIIyI0 TOYKY C TrpapuKkom

byHKIIMYU Y = 2x% +3x—22 Jlns HaliIeHHBIX 3HaYeHUN Kk OmpeaenuTe KOOPIUHATH TOUKH.

Bapuanr

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




METOJUYECKUE YKA3AHUS K BBIITOJHEHUIO IPAKTUYECKOI'O 3BAHSITHA Ne 4
Onpedenenue MaKcumyma MOwWHOCMU 6 UENU NOCMOAHHO20 MOKA C NPUMEHEHUEM NPOU3600HOI
Ilens pabomel: HAydUTHCS HAXOAUTH OKCTPEMYMBI C TIOMOINBIO TPOW3BOJHOM, TMPU  PEIICHUU

AJIEKTPOTEXHUYECKUX 3a/1ad.
Oé6opyoosanue: VHCTPYKTHBHBIE KapTOUYKH, TaOIUIa OCHOBHBIX (hopmyn auddepeHnupoBaHUs, TETPalIb C
JCKIUSMH.

Xox padoThl
OdopMHTD BBHIIOTHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) enb padboThl, 3) HOMEp, yCIOBUE 3a/1a4i U e€
pemieHue

Ilpakmuueckue 3a0anusn
OnpenenutTh MaKCUMAILHYIO MOITHOCTh, KOTOPAsi MOKET BBIICIISITHCSL BO BHEIIHEH IIETIH, TUTAEMOMN OT
6arapen ¢ D/IC ¢, ecu HanOoOIBIIAs CHUJIa TOKA, KOTOPYIO MOXKET JaTh OaTapes, paBHA L, .

Bapuant
1 2 3 4 S
&, B 12 13 14 15 16
Loy » A 3) 4 6 8 5




METOJUYECKHUE YKA3AHUSA K BBIIIOJHEHUIO IPAKTUYECKOI'O 3AHATHUSA Ne 5
Butuucnenue nnowaoeii u 06vemo6 npu nPpOEKMUPOBAHUU 00bEKMOE MPAHCROPMA C PUMEHEHUEM
OnpeoeeHH020 UHmezpana

Iens pabomer: npuoOpeTeHNE MPAKTUIECKUX HABBIKOB 110 HAX0XKJICHUIO METOJaMH WHTETPATIHLHOTO
MCYMCIICHUS TUIOIAeH MIIOCKUX (pUryp u 00beMoB Tell BpallleHusl.
Obopyoosanue: VHCTPYKTUBHBIC KAPTOUYKH, TAOJIUIA OCHOBHBIX (POPMYJT HHTETPUPOBAHHUSI, TETPAIb C
JIEKUUSMHU.

Xoa padoTsl
OdopMuTh BBIMOJHEHUE MPAKTHYECKOW paboThl: 1) BapuaHT, 2) 11e1b padoThl, 3) HOMED, YCIOBUE 3aa4M U ¢
pelieHue

Ilpaxkmuueckue 3a0anusn
l. Haiitu muiomans Gurypsl, orpaHiYeHHON yKa3aHHBIMH JTUHUAMU. BBIOTHUTD 4epTEK.

Bapuant 3aJlaHue Bapuant 3aJ]aHue
aA)y=x*+3x—-7,y=-x-7, a)y=x*+3x—5y=x+3;
1 6)y=4—x%y=0 3 ) yx=4x=1,x=4,y=0
B)y=(x—2)%,y=4x-8 B)y =vVe* —1,y = 0,x = In2
a)y=—-x’+x,y=x-09; a)y = —x%+2x — 4,y = —3x;
2 6)y? =2x+4,x=0 4 6)y =x%y=2—x?
B)y=4—x%y=x%—x B)y=(x+1)2%y>=x+1

a)y=x2+5x—1,y=-2x%—x—1;
5 O)y=Inx,y=0,x=e
B)y=Vv4—x2,y=0,x=0,x=1

I1. Haiitu o6bem Tena, 00pa3oBaHHOTO BparieHneM BOKpyr ocu OX GUrypsl, orpaHHuEeHHON THHUSIMHU:

Bapuant
1 2 3 4 5
2 y=x’ y = XJX y =8x—x’ =1
y=—
4
X=4 X=2 X=4 ocer0 Ox X=2
oceto Ox oceto Oy ocelo Ox - X=6
_ — — — ocbto Ox




METOJUYECKHUE YKA3AHUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHSITHSA Ne 6
Pewenue ougpgpepenyuanvhvix ypasnenuii nepeo2o nopaOKa ¢ pazoeaAouUMUCA nepemeHHbIMU
I[ens pabomer: HayauThCS pemaTh U GepeHuaTbHBIC YPaBHEHUS IEPBOTO TOPSIIKA C Pa3IeITIOIMUCS

NEPpCMCHHBIMHU.

Obopyoosanue: VHCTPYKTUBHBIE KAapTOYKM, TablMlla OCHOBHBIX  (OpPMYT  HHTETPUPOBAHUS

Qg QepeHIpPOBaHuUSs, TETPAAb C JIEKLIUIMHU.

Xox padoThl

n

OdopMHTD BBHIIOTHEHUE MTPAKTUYECKON padoThl: 1) BapuaHT, 2) enb padboThl, 3) HOMEp, yCIOBUE 3a/1a4i U e€
pemieHue

Bapuant 1 NZ 3auan;1 ¢ 7
1 1 6 11 16
2 2 7 12 17
3 3 8 13 18
4 4 9 14 19
5 5 10 15 20

Ilpakmuueckue 3a0anusn

I. Boimummure u3 npuBeAICHHBIX HUXKE YpaBHEHUN AuddepeHnnanbHbie:

1
2
3.
4
5

IIL.
6.

7.

8.
9.

10.
II1.
11.
12.

13.

14.

15.
IV.

16.
17.
18.
19.
20.

.y +2=0; 2y* —5xy =3; 3'dx—6dy = 2yxdx ; v +7v=3v"; Xy’ —y" =5x.
Y —2x=X7Y'; 2ydx —5xydy = 3xdy; X3’ —6y =2; v? +7v=3v%; tv* —v" = 5t.

JYX=4x3 +5=0; 7Ty* +6xy' =3—y; 3¥ —6y° =2y —x; v'— 7tv = 3v; xydx — ydx = 5xydy .

. xydx — 2xdy = x2ydy ; 2y'’x—5xy =3; X3’ =6y =2: vZ + 7V =3%; tv® —/tv" =5t —v.
Ly —xy' =2,y =5x; 2e* —4xy® = x+y; 2yxdy + y*dx = -8xydy : tv" +5v=v—2t; 5’ —6x° = 3x.

OHpeI[eJ'II/ITe MOpALOK CIICAYHOIINX ypaBHeHHﬁ:
y' =5xy° =y"; yeosx+yx=y'; y' —7xy = 2xy" +5;
2y* -5x"=y'; fg_xy+ y"x=Yy'; y'+~/3xy = 2xy - 8;

y
yIX—12X2Y" = y"; ygx+Tx=9-Y'; Y +9xy =2y —4xy;
4 /. 2X
—5xy"=y'; =2

cosy

3y, yiX =y J2xy —x2y' =2 —xy; Bxy? —7y"x =2y

Iny
Pemuts cnenyronue nuddepenunanbable ypaBHEHUS:

a) X2dx = (2-y)dy; 6) y' =3[y ; p) 3x(y? —5)=(ax> ~3)yy’.
a) (x* +6)dx = y3dy; 6) y' =53y : B) B2 —2)(y? —1) = x*5yy’.

2) x°dx = [2-ady 16) y' =44y 1 8) X2y’ = (L—4y? J6x? —5).

a) (7—x%)dx = y°dy; 6) y' =7y ; B) (Y2 —7)(3x% +2) = x*3yy’.
a) (8—y®)dy = x*dx; 6) y' =63/y;B) X2yy' = (3y2 —1X2—5x2).

Haiitu yactHoe perienne nugdepeHnaibHOro ypaBHEHHUS:

mer y~y'\/m=0 mpu  y(1)=5,
xfL+y? +y-yV1+x® =0 mpn  y(1)=8,
Ja+y2dx—ydy=2xCydy npu  y(2)=7,
3+ y2dx—ydy=x?ydy npu  y(2)=4,

X(3+Y° +y-yV2+x* =0 mpu  y(1)=6

"
"

2y +y3x=Y"; y2x—~/3y'x = 2—8xX;




METOANYECKHUE YKA3AHUA K BBIIIOJIHEHUIO TIPAKTUYECKOI'O 3AHATHUSA Ne 7
Paznoscenue pynkuyuu ¢ pao @ypve
Ilenb pabomer: HayunTHCS pacKiIaabIBaTh GYHKUUIO B psag Dypobe.
Obopyoosanue: VHCTPYKTUBHBIE KAPTOUKH, TAOJIMIIa OCHOBHBIX hopMyn AudepeHunpoBanus, TETpaab C
JEKLIHUSAMU.
Xox padoTsbl
OdopMHUTE BBITIOIHEHUE NMPAKTUYECKONM paboTh: 1) BapuaHT, 2) 1elb padoThl, 3) HOMEp, YCIOBHE 3a1a49 U
e€ pelieHne
Ilpakmuueckue 3a0anus
Paznoxuth GyHKIMIO f(x)B pan @ypre B MHTEPBAJIE (— T, 7[). Belnucars 1OIy4eHHBIN Pl U TPU MEPBBIX

ylieHa pas3siokeHus oTnenbHo. [locTtpouths Tpaduk naHHON (QyHKIMH f(x) u e€ npuOIKEHUS

<>z (x)

Bapuant 3aJlaHue
1

g B~ WD



METOAUYECKHUE YKA3AHUA K BBIIIOJIHEHUIO TIPAKTHUYECKOI'O 3AHATUSA Ne 8
Pacuem snekmpuueckux yeneii HeCUHYCOUOAIbHBIX NEPUOOUUECKUX MOKOE C RPUMEHEHUEM PAD0E
Dypve

Llenwv pabomor: HayuNTHCS PACKIIABIBATH HECUHYCOUAATBHBIC IEPHOANYECKHE QYHKIIUU TPOU3BOIbHON
dopmsl B psaas Dypee.
Obopyoosanue: THCTPYKTUBHBIE KapPTOUKH, TAOJIMIIa OCHOBHBIX (opmMyll AuddepeHIUPOBaHUS, TETPAb C
JICKIHSIMHU.

Xoxa padoTsbl
OdopMHUTh BBHITIOTHEHHE TPAKTHUECKON paboThl: 1) BapuaHT, 2) 1elib paboThI, 3) HOMEp, YCIOBHE 3a7a9d 1
e€ pelieHne
Ilpakmuueckue 3a0anus
[TpencraButes D/IC ucrouHuka, 3agaHHyl0 Tpaduyecku, psaoM Dypbe, OrpaHUYUB YHCIO WICHOB psla
MOCTOSIHHOM COCTABJISIOILIEH U TPEMs IEPBBIMHU 3HAYMMBIMU TAPMOHUYECKUMU COCTABJISIOIIMMH.

Bapuan I'paduxu THIOBBIX Pasiioxkenue pynkuuu B psag @ypoe
T HECHHYCOUJAIbHBIX
GyHkumi
k_“n
E, 2-E, i 1 . 1 .
1 e(a)t)z—+—-(sma)t+—sm3wt+—sm5wt+---)
- I ) 2 T 3 5
/ E E 1 1
2 e(a)t)z—m——m-(sinwt+—sin2wt+—sin3wt+---)
2 T 2 3
0 2 '
A,
(wt) Em+Em ( t+1'2 t+1'3 t+ )
3 e(wt) = > - sinw 2sm w 3sm w
) b s
4 bl ( £+ = cos 3wt + — cos 5wt + )
) Cos w 9 cos 3w o5 cosSw

E,, 1 1 1
. (cos wt +§cos 2wt +§cos 3wt +Ecos 5wt + )




METOAUYECKHUE YKA3AHUA K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHATHUSA Ne 9
Ouyenka pe3ynbmamos mecmogozo IKCnepumMenma Ihgpekmusnocmu padomovt Mexanu3mos u
000pyoosanus no cpedcmeam, onpeodereHue CXo00UMOCmu Yuci06020 paoa no npusnaxy /laramoepa.

Llenwv pabomor: HayuINTHCS UCCIIEOBATDH PSAABI HA CXOJAUMOCTD.
Obopyooeanue: MHCTPYKTUBHBIC KAPTOUYKH, TETPAb C JEKIHSIMHU.
Xox padoTsbl
OdopMHUTh BBITIOIHEHUE MMPAKTUYECKOM paboThI: 1) BapuaHT, 2) menb padboTel, 3) HOMEp, YCIOBUE 3a/1a4U U
e€ pelieHne

Ne 3aganne
Bapuant 1 5 3 )
1 1 6 11 16
2 2 7 12 17
3 3 8 13 18
4 4 9 14 19
5 5 10 15 20
Ilpakmuueckue 3a0anusn
|. HaiiTi Tpu niepBBIX WieHa psja:
© n2 _ © n w Hn _ © an
1.y -t 2. % 3.5 % 2°-n 5, ,
nz=:1\/2n—1 n=14/3n—2 Eh/n+1 4 nzzl: 4-n ; 5—-n
Il. [Tonb3ysch HpI/ISHaKOM Jlanambepa, riccneoBaTh Ha CXOAUMOCTD PAI:
n +1 o 3N > 3N © g © N
7. 1 8. —, 0. , 10. » ——
—~n-1 ; 4 nZ:;‘ 2n-1 nz:S 6
0 3 + n 0 9n © 4n 0 211
13. , 14. —, 15.
~1+n n; n-1 ; 3 nZ:;‘ 2n—-1
2N+ 2 2 n-4" e 3n 0 4n © 5.5"
16. 17. 8. ———— | 19.  ———— | 20.
an 2" ;311—1 nz=;‘(2n+1)-8” Z=;‘(2n+1) 8 23”—4




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO TIPAKTHYECKOI'O 3AHATUSA Ne 10
Ilocmpoenue zpagha no ycnoeuro cumyayuonnoii 3a0a4u: 6 ynpasieHuu uHppacmpyKmypamu Ha
mpancnopme; 6 CMpyKmype 63aumooeiicmeus paiudHlx U008 mpancnopma, é popmuposanuu

MEexXHO102U4eCK020 YUKIA OKA3AHUA YCIYe HA MPAHCROpme
Ilens pabomeor: 3aKkpenuTh OCHOBHBIE MMOHATUS M OTPA0OTATh HABBIKA IOCTPOCHHUS TpadoB.
Obopyoosanue: THCTPYKTUBHBIE KAPTOUKH, TETPAb C JICKIIUSIMH.
Xoa padoTsl
OdopMuUTh BBIMOTHEHNE MPAKTHYECKON paboThI: 1) BapuaHT, 2) 11eab padoThl, 3) HOMEp, YCIOBHE 33J1a4u U
€€ peuieHue

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

Ilpakmuueckue 3a0anus

I. Paccrostane mexay ropogamu A,B,C,/{,E B COTHSAX KHJIOMETPOB JaHO B Tabiwmue. Vcronb3yst TEOpHIo
rpadoB, TOCTPOHUTH CETh JKEJIE3HBIX JOPOT TaK, YTOOBI KOJUYECTBO 3aTPAYCHHBIX PEIbCOB OBLIO
MUHUMAJBHBIM U MACCAXKHUP MOT U3 KaXKAOr0 TOpojia Mpoexath B JII000H APYyroii ropo/.

1. 2.

4 B C | 4| E 4 B c | A | E
410 | 5] 8 [10]25 410 | 7 [10]25]40
B | 5 1030|2116 B | 71011417030
cC | 8130|0918 C |10 14| 0 | 28|50
A 1101211 9 | 0 |15 A 25170 28| 0 | 16
E | 25]16 118 ]15] 0 E |40 | 305 |16 ] 0

3. 4.

4 B C | A | E A B c | A | E
410 | 7 ]6 [11]15 410|783 3|7
B | 71043 1 B | 710411 8
c | 6410|219 C | 31410915
A 111 3 | 2 | 0| 8 A 13211119 | 0 |16
E|15]1]9]18]0 E | 71851160

5.

4 B cC | A | E
41013 ]5]8]4
B |1 3]0 |76 |2
C | 5| 7|0 11] 2
A1 8 | 6 [11] 0 1
E | 412 |2 110

Il. Haiitu kpaT4aidivii myTh U €ro JUIMHY U3 BEPIIUHBI Uy B BEpPIIMHY U.



Bapuant \

3aaHUsA Bapuant \

3agaHus

10




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTHYECKOI'O 3AHATUSA Ne 11
Pewenue npocmeitumux 3a0au na onpeoeseHue 6epoAMHOCMU C UCNOTb306AHUEM MEOPEMbL CTLOMHCEHUS
eéepoamuocmeit.

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

Obopyooeanue: MHCTPYKTUBHBIC KAPTOUYKH, TETPAb C JEKIHSIMHU.

Xox padoTsbl
OdopMHUTh BBITIOIHEHUE MMPAKTUYECKOM paboThI: 1) BapuaHT, 2) menb padboTel, 3) HOMEp, YCIOBUE 3a/1a4U U
e€ pelieHne

Bapuant Ne 3aganue
1 2 3 4 5 6 7 8 9
1 1 6 11 16 21 26 31 36 41
2 2 7 12 17 22 27 32 37 42
3 3 8 13 18 23 28 33 38 43
4 4 9 14 19 24 29 34 39 44
5 5 10 15 20 25 30 35 40 45

Ilpakmuueckue 3a0anusn

|. Uccneoyiime 6uovl cobvimuii (0ocmogepHoe, HeB03MONCHOe, CLYYALIHOE).

1. a) HOublO CBETUT COJHIE, 0) 1 THBapst — Npa3AHUYHBIN JE€Hb, B) B TIOJHOYb BBINAJET CHET.

2. a) (yrOonbHbIii Matu «Crnaprak» - «JlMHaMO» 3aKOHYMUTCS BHUYBIO, 0) y4eOHBII roj Korma-HUOYyIb
3aKOHYMTCS, B) IPU OpOCKE UTPAJIbHOM KOCTH BBINAJIO 7 OYKOB.

3. a) npu TeraedOHHOM 3BOHKE aDOHEHT OKa3aJCsl 3aHAT, 0) Bbl BBIMIPAETE, YUYaCTBYsS B OECIIPOUTPHIITHON
JjoTepee, B) uepernaxa HayuduTcsi TOBOPHUTb.

4. a) uepes 24 yaca OyneT CBETUTH COJIHIIE, 0) MpU OPOCKE UTPAIbHON KOCTH BBINAJIO YKCIO OYKOB, MEHBIIIE
7, B) neHb poxaeHus 3HakoMoro 30 ¢eBpais.

5. a) 3aBTpa COJIHIIE B3OWJET Ha 3amaje, 0) B HAIMCAHUHM BBIOPAHHOTO CIIOBA €CTh OYKBa «O», B) JIETOM Y
IIKOJIBHUKOB OyITyT KaHUKYITBI.

1. Pewuums cnedyrowue 3a0auu:

6. B maptuu u3 100 geraneit umeercs 5 OpakoBaHHbIX. OnpenenanTs BEpOATHOCTh TOTO, UTO, B35ITast HAayTrajl,
JleTallb OKaXXEeTCsl CTAaHIAPTHOM.

7. B xopobke 100 xoHder u3 Hux 30 mokonagHbix. OnpenenuTs BEpOSTHOCTh TOTO, YTO, B3sATas Hayrasi,
KOH(]eTa OKaXkeTcs He IIOKOJIaHOM.

8. B xopoOke 100 mapos u3 Hux 15 kpacuble. OnpenenuTb BEpOATHOCTb TOTO, YTO, B3ATHINA Hayraj, Iap
OKa)KETCSl KPaCHBIM.

9. B maptuu u3 1000 neraneit umeercs 50 OpaxoBaHHBIX. OmpenenuTs BEPOSTHOCTh TOTO, YTO, B3SATas
HayTaj, J1eTalb OKaKeTCsl CTaHAAPTHOIM.

10. B xopo6ke u3 100 mapos umeercs 20 cunux. OnpenenanTs BEposSTHOCTh TOTO, YTO, B3SATHIN Hayras, map
OKQ)KETCSl CUHHM.

11. B ypHe nexat 20 0JMHAKOBBIX Ha OLIYNb HI1apoB: 12 Genblx U 8 yepHbIX. KakoBa BEpOSITHOCTh BBIHYTh
HayJauy /Ba OenbIx mapa?

12. B ypne nexar 20 oquHaKOBBIX Ha OIIyNb HIapoB: 8§ Oenbix U 12 yepHbIX. KakoBa BEepOsSTHOCTh BBIHYThH
HayJa4dy JiBa YepHbIX 1apa?

13. B ypue nexar 20 oJMHAKOBBIX Ha OIIYIb IIapoB: 8 Oenbix U 12 yepHbIX. KakoBa BEpOATHOCTh BBIHYThH
Hayga4y JBa OenbIxX mapa?

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

15. B ypne nexar 30 onuHaKOBBIX Ha OLIymb mapoB: 12 6enbix u 18 yepHbIX. KakoBa BepoITHOCTH BBIHYTh
HayJlady JBa YE€pHBIX mapa?

16. B xopoOke nexar 8 3eleHbIX, 7 CHHUX U 15 KpacHbIX KapaHjamieid. BeIYuciIuTe BEposSsTHOCTh TOTO, YTO
B3STHIN Hayraj KapaHjail OyJeT, CHHUM WJIH 3€JIEHBIM.

17. B xopoOke nexar 15 3eneHbIX, 7 CHHUX M 8 KpacHBIX KapaHJaliel. BeIYuciIuTe BEposSsTHOCTh TOTO, YTO



B3ATHIN Hayraj KapaHaail Oy[eT, KpaCHBIM WJIH 3€JICHBIM.

18. B xopoOke nexar 15 3eneHbIX, 6 CHHUX U 9 KpacHBIX KapaHjamiei. BeiaucanTh BEpOATHOCTh TOTO, YTO
B3ATHIN Hayraj KapaHaail OyJeT, CHHUM WIH 3€TICHBIM.

19. B xopoOke nexar 15 3eneHbIX, 8 CHHUX B 7 KpPAacHBIX KapaHjaameld. BeIaucinTh BEpOATHOCTh TOTO, YTO
B3SATBIM HAyrajJ Kapanjal OyleT, CHHUM I KPaCHBIM.

20. B xopoOke nexar 15 3eneHbIX, 9 cuHUX B 6 KpacHBIX KapaHaamield. BeIaucauTh BEpOATHOCTh TOTO, YTO
B3STBIM Hayraj Kapasiail OydeT, CHHUM WJIH 3€JICHBIM.

21. B omgHo# KOpoOke HaxomauTcs 4 OeNbIX U 8 YepHBIX IIApoB, a B Apyrod — 9 Oenbix u 3 yepHbIX. U3
Ka)XJ10i KOPOOKHU BBIHYIIU TIO IIapy. BEIUKCINTE BEPOATHOCTD TOTO, YTO 002 IIapa OKaKYTCS YEPHBIMHU.

22. B omHo#l KOpoOke HaxomuTcs 4 OelbIX U 8§ YepHBIX IIapoB, a B Apyrod — 9 Oenwix u 3 yepHbIX. U3
Ka)XJ101 KOPOOKHU BBIHYIIM TIO IIapy. BEIUKMCINTE BEPOATHOCTD TOTO, YTO 00a IIapa OKaXyTcCsl OeITbIMU.

23. B omgHo# KOpoOke HaxomauTcs 8 OeNbIX U 4 YepHBIX IIapoB, a B Apyro — 3 Oenbix u 9 yepHbiXx. U3
Ka)XJ10i KOPOOKHU BBIHYIIU TIO IIapy. BEIUKCINTE BEPOATHOCTD TOTO, YTO 002 IIapa OKaKYTCS YEPHBIMHU.

24. B omHO# KOpoOKe HaxomauTcs 8 OelbIX U 4 YepHBIX IIapoB, a B Apyroil — 3 Oenbix u 9 vepHbix. U3
Ka)XJ10i KOPOOKHU BBIHYIIM IO MIapy. BEIUMCINUTE BEPOATHOCTD TOTO, YTO 004 IIapa OKaXyTCs OeITbIMU.

25. B ogHo#l KOpoOke HaxomauTcs 4 OeNbIX U 8 YepHBIX IIApoB, a B Apyro — 3 Oenbix u 9 yepHbiXx. U3
Ka)XJ10i KOPOOKHU BBIHYIIM TIO Iapy. BEIYHUCIUTE BEPOSTHOCTD TOTO, YTO 00a IIapa OKaXXYTCsS YePHBIMHU.

26. /IBa OXOTHHMKa HE3aBUCHMO APYT OT APYyra CTPEJSAIOT B OAHY M Ty K€ YTKY. BeposTHOCTh momnagaHus B
yTKy oHOro u3 Hux pasHa 0,3, a apyroro 0,5. HaiiTu BepossTHOCTb 1ONIalaHus B YTKY.

27. ]IBa OXOTHUKA HE3aBUCHUMO JPYT OT ApPYyra CTPEJSIOT B OAHY U Ty ke YTKy. BepoaTHOCTh momnajiaHus B
YTKy 0/1HOrO U3 Hux paBHa 0,7, a npyroro 0,3. HaiiTu BeposITHOCTb HONIAJaHUsl B YTKY.

28. JIBa OXOTHHMKA HE3aBUCUMO JPYT OT Jpyra CTPENsioT B OJHY U TY K€ yTKY. BeposTHOCTh momananus B
yTKy ogHoro u3 Hux pasHa 0,4, a apyroro 0,9. Haiitu BepossTHOCTb 1ONIalaHus B YTKY.

29. JIBa 0XOTHUKA HE3aBUCUMO JPYT OT APYyra CTPENSIOT B OJHY U Ty e yTKYy. BepoaTHOCTh momnanaHusi B
YTKY 0/1HOTO U3 Hux paBHa 0,5, a npyroro 0,7. HaiiTu BeposITHOCTb HONIAJaHUsI B YTKY.

30. /IBa 0XOTHHMKA HE3aBUCUMO JIPYT OT Jpyra CTPENSIOT B OJHY U Ty K€ yTKY. BeposTHOCTh momnanaHus B
yTKy ogHOro 13 HUX paBHa 0,7, a apyroro 0,4. HaiiTu BeposTHOCTH MONaiaHus B YTKY.

31. Cpenn KaHAMIATOB B CTYACHUECKHH COBET (pakyinpreTa 7 TEpBOKYPCHHKA, 5 BTOPOKYPCHUKOB U 8
TPEThbeKypCHUKOB. B coBeT Haynauy BbiOuparoT 7 yenoBek. KakoBa BEpOSITHOCTH TOTO, UTO OynyT BBIOpaHbI 3
NEPBOKYPCHUKA U 2 TPETbEKYPCHUKA?

32. Cpeau KaHAWJATOB B CTY/AEHYECKHH COBET (haKylbTeTa 5 NMEPBOKYPCHUKA, 7 BTOPOKYPCHHUKOB M 9
TPETbEKYPCHUKOB. B coBeT Haynauy BeIOupaoT 7 uenoBek. KakoBa BEpOSITHOCTh TOTO, UTO OYAYT BHIOpaHBI
2 NepBOKYpPCHUKA U 3 TPETbEKYPCHUKA?

33. Cpenn KaHAMIATOB B CTYJACHUECKHH COBET (akynbreta 4 TEpBOKYPCHHKA, 7 BTOPOKYPCHHUKOB W 7
TPEThEeKypCHUKOB. B coBeT Hayauy BeIOupatoT 7 yenoBek. KakoBa BeposSTHOCTh TOTO, 4TO OyIyT BBIOpaHbI 3
NEPBOKYPCHUKA U 2 TPEThEKYpPCHHUKA?

34. Cpenu KaHAMJATOB B CTYJICHUECKUH COBET (akyiabTeTa 5 NMEpBOKYPCHUKA, 6 BTOPOKYPCHHUKOB U §
TPEThEKYPCHUKOB. B coBeT Haymauy BeIOMparOT 7 uenoBek. KakoBa BEpOSITHOCTH TOTO, YTO OY/IyT BHIOpaHBI 2
MEPBOKYPCHUKA U 3 TPETheKypCHHUKA?

35. Cpenn KaHIMAATOB B CTYIEHYECKHH COBET (aKyabTeTa 5 NMEepBOKYpPCHUKA, 6 BTOPOKYPCHHUKOB H 8
TPEeTheKypCHUKOB. B coBeT Haynauy BbIOMparoT 7 yenoBek. KakoBa BepoOSATHOCTb TOr0, YTO OYAYT BBIOpaHBI
2 MepBOKYpPCHUKA U 3 TPETbEKYPCHHUKA?

36-40. B maptum N peramedd, cpenn HuX M cranmaptHbeix. Haymauy BeiOuparor n neraneii. Haiitu
BEPOSTHOCTH TOTO, YTO CPEIU OTOOPAHHBIX JeTajJe m CTaHIAPTHBIX.

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 geraneil, cpeam Hux M cranpaptHeix. Haynmauy BeiOuparoT n netaneil. Haittu
BEPOSITHOCTH TOT'0, YTO CPEId OTOOPAaHHBIX JIeTajeil He MeHee m CTaHJapTHBIX.
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METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTHYECKOI'O 3AHATUSA Ne 12
Pewenue 3a0au na naxoxcoenue 6epoAmMHOCIU COObIMUA NPU U3YYEHUU U NIAHUPOBAHUU PLIHKA YCIIYS
Ha mpancnopme

Llens padompr: 3akpenuTh yMEHHUE PELIaTh 33/1a4M HA HAX0XKICHHE BEPOSITHOCTH COOBITHSI.
Obopyooeanue: MHCTPYKTUBHBIC KAPTOUYKH, TETPAb C JEKIHSIMHU.
Xox padoTsbl
OdopMHUTh BBITIOIHEHUE MTPAKTUIECKON paboThl: 1) BapuaHT; 2) 11esb paOboThI; 3) HOMED, YCIOBUE 3a/1a4U U

e€ pelieHne

Ilpakmuueckue 3a0anusn

Bapuant 1 > N;') 3auan2e 5 5
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 crannuto ¢ Tpemsi MyHKTaMH MECTHOM paOOThl MpUOBIBAET Ipylilla BarOHOB HAa OJUH W3 HHUX.
BeposiTHOCTH TOTrO, YTO BaroHbl IpeJHA3HAYEHBbI 11 HEKOTOPOTO IYHKTa COOTBETCTBEHHO PABHBI Py, Py U
p3. OnpenennTts BEpOATHOCTH TOTO, YTO ITH BarOHbI IPEJHA3HAYECHBI IJIsl ITYHKTA.

6-10. ITaccaxxup MOXET JoeXaTh JI0 CBOCH CTAHIMU MOE3AaMHU JIBYX Ha3HaYCHHWH. BeposTHOCTh Hamu4us B
Kacce OWJIETOB Ha I10€3]] IEPBOr0 Ha3HAYEHUs PaBHA Py, a HA I0€3]] BTOPOr0 Ha3Ha4YeHUs pP,. OnpenenuTs

Ne 1 2 3 4 5
D, 041 | 052 | 2 | 061 | »
D, 023 | 2 | 037|021 | 037
D3 2 | 017 | 035 | ? | 043
N 3 2 1 3 1

BEPOSTHOCTH TOT'O, YTO MACCAKUP KYIHJI OWIIET 10 HY>)KHOM CTaHIINU.

11-15. B rpaduke ABMKEHMsS Ha y4yacTKe MpPOJOKeHO N HHUTOK A TPY30BBIX moe3noB. Ha cranmmio c
9TOr0 y4yacTka mpuOsiBaeT M moe3/10B B pa3paboTky. OnpeaennTh BEpOSITHOCTb TPUOBITHS JIBYX MOE3/10B 110

ABYM COCCOIHHUM HHUTKaM.

Ne 11 12 13 14 15

N 120 130 140 150 110

M 80 70 50 90 70
16-20. B nongade u3 N BaroHoB TpH MoJyBaroHa ¢ yriem. KakoBa BepOSITHOCTb, TOTO, YTO JOKOMOTHBY,
npHUOBIBIIEMY 3a MOJIYBaroHaMU, HE MPUJETCS IEPECTABISATh BarOHbI?

Ne 16 17 18 19 20

N 15 12 14 16 13

Ne 6 7 8 9 10
p1 0,78 | 092 | 0,83 | 0,46 | 0,72
D> 097 | 0,74 | 0,66 | 0,87 | 0,97

21-25. Tlox morpy3ky mojaHsl muiatdopma, IMOyBaroH M KPHITHI BaroH. I py30nopeMHOCTh MIaT(HOPMBI
UCIIOJIb3YETCS C BEPOSITHOCTBIO Pq, MTOJIyBaroHa ¢ BEPOATHOCTHIO P, U KPBITOTO BaroHa ¢ BEPOSITHOCTHIO P3.

Haiiti BEpOsSTHOCTB TOTO, YTO TPY30MOIBEMHOCTD BCEX TPEX BArOHOB OY/I€T MCHOIb30BaHA MOJHOCTBIO.
Ne 21 22 23 24 25
D1 0,84 | 051 | 0,78 | 044 | 0,52
D> 0,37 | 067 | 05 | 0,67 | 0,23
D3 043 | 029 | 012 | 0,29 | 0,59

26-30. Baronsl ¢ MpoOMeXyTOYHOH CTaHIMMU YOMpArOT COOPHBIMM MOE€37aMHU M BBO3HBIM JIOKOMOTHBOM.
IepBbIit cOOpHBII MOE3/] MX BBIBE3ET C BEPOSTHOCTHIO Pq. ECM OH MX HE BBIBE3ET, TO BHIBO3HON JIOKOMOTHB
3a0epeT MX ¢ BEPOSTHOCTHIO P,. KakoBa BEpOSTHOCTH TOTO, YTO W TMOCJE BHIBO3HOTO JJOKOMOTHBA BarOHBI
OCTaIMCh HAa CTAHIIUN?



26 27 28 29 30
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METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTHYECKOI'O 3AHATUSA Ne 13
Ilo 3a0annomy ycnosuto nocmpoenue padoe pacnpeoeenus cayyaiinoi 6eTUYUHbL.
Ilens pabomur: 0TpabOTATh U 3aKPEMHUTH YMEHHE MTOCTPOSHHSI 3aKOHA pACTIPE/ICICHUs CITydaiiHON
JTUCKPETHON BEJIMYUHBI.
Obopyoosanue: THCTPYKTUBHBIE KAPTOUKH.
Xox padoTsbl
OdopMHUTh BBITIOIHEHUE MPAKTUYECKOW paboTh: 1) BapuaHT, 2) 11esb paboThI, 3) HOMEp, YCIOBHE 3a7a9d U
e€ pelieHne

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

Ilpakmuueckue 3a0anusn

1-5. BeposATHOCTb TOro, 4YTO CTYAEHT CMOMET B3SThb B OHOIMOTEKE HEOOXOIUMYIO KHHUIY, paBHO P.
CocTaBUTh 3aKOH paclpelesieHuss 4uciaa OuOIMOTeK, KOTOpble IOCETUT CTYAEHT, €cld B ropoje N
O6uOIHOTEK.

Ne 3apanus 1 2 3 4 5
P 0,3 0,3 0,2 0,4 0,4
n 4 5 4 3 5
6-10. Cnyyaifnas BennunHa X 3a/1aHa CICTYIOIIUM pacIpe/ICICHUEM.
Ne Xi X1 X2 X3 X4 Xs Xs X7
3aJaHus P; P, P, P3 Py Ps Pe P~
6 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
8 Xi -1 0 1 2 3 6 10
Pi 0,2 0,1 0,012 ? 0,17 0,22 0,08
8 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. HaliTu HEU3BECTHYIO BEPOATHOCTb.
2. I[locTpouThb MONUTOH pacrpeieIeHUs] BEPOSATHOCTEN.

11-15. CocTaBuTh 3aKOH pacHpeeseHUs YKciia MoMaJaHuil B IIeJIb IPU N BBICTPENax, €CIM BEPOSITHOCTh IPU
OJIHOM BBICTpENE paBHa P.

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




METOJIUYECKHUE YKA3AHUSA K BBIITIOJTHEHUIO ITPAKTUYECKOI'O 3AHATUSA Ne 14
Haxootcoenue mamemamuyecko2o 01#cu0anus, OUCnEepPCuu u cpeone2o Keaopamnuo2o OmKI10HEeHUs

OUCKPEMHOU CTIYUAUHOU 8eAUYUHbL, 3A0AHHOU 3AKOHOM pacnpeodeienus

Llenws pabomor: 0TPabOTAThH U 3aKPEHUTHh YMEHHUS 110 HAX0XKJIEHUIO MAaTEMaTUUYECKOT'O OKUJAHUS U
JUCIIEPCUU CIIy4ailHOM BEJIMYMHBI 10 3aJAHHOMY 3aKOHY €€ PacIpeleIeHus.
Oobopyooeanue: VHCTPYKTUBHbBIE KAPTOUKH.

€€ peuieHue

Ilpakmuueckue 3a0anusn
1-5. JTuckperHas ciaydaiHas BEIMYMHA X MOXKET IPUHUMATh TOJIBKO JIBA 3HAYCHUS X, U X, . I3BecTHBI

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

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

BEPOSITHOCT P, HJIM P, BO3MOXHOTO 3HAYEHHUS X, WIH X, , MaTeMaTudeckoe oxunanue M(x). Haiitu 3akon

pacnpenesneHus 3TOM CIy4aHOW BETUYUHBI.

Ne 3apanus 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 38 0.7 3,3
5 2,7 0,9 3,1

6-10. JluckpeTHas ciyyaiiHas BelWYHMHA paclpeaesieHa Io

AUCTICPCHUIO U CPEAHEC KBAAPATHYHOC OTKIIOHCHUC.

3dKOHY. Haiitn maremaTtudeckoe OXHUAaHucC,

Ne % X X X3 X4 X Xs
3ajlaHus Pi Py P2 Ps Py Ps Ps
X 2 3 4 1 7 8

6 P, 0,1 0,1 0,5 0,05 0,05 0,2
X: 1 0 2 4 -6 3

! D 0,3 01 | 015 | 02 | 005 | 02
X; -1 2 0 6 4 3

8 P, 0,2 0,12 0,18 0,1 01 0,3
X; 3 4 5 6 7 9

o P, 0,1 0,1 0,5 0,05 0,2 0,05
X; -2 1 3 7 8 10

10 P, 0,3 0,1 0,15 0,2 0,05 0,2

3AJTAUA 3.

11-15. Jlans! 1Be HE3aBUCHMBbIE IUCKPETHBIE CilydaiiHble BenuuuHbl X u Y . HaliTu maremarnyeckoe
0’KMJIaHHE, TUCIIEPCHUIO U CPEIHE KBAAPATUYHOE OTKIOHEHHE JUIS CilydaiiHOW BennunHbl Z = 3X —2Y .

11.

12.

X

-6

8

9 10

P

0,1

0,1

0,6 0,2

Y

-8

2

P

0,4

0,6




13.

14.

15.

2 |1 0 3
02 |05 |01 02
5 |4 [ -2 3
01 |05 |02 102
6 | -3 2 1
03 |03 |02 1|02
4 (2 |1 3
01 |03 |02 |04

o




METOJINYECKHUE YKA3AHUS K BBIIIOJTHEHUIO IPAKTUYECKOI'O 3AHSTHUSA Ne 15
Pewienue 3a0au na naxoxcoenue mamemamuydecko20 0HCUOAHUA U OUCNEPCUU NPU OUEHKE
Ihpekmuenocmu 3axazoe u odcayrcusanus nompeodumeneii yciy2 u npu OYyeHKe Cucnem

Haoex)cHocmu, 6€30NACHOCHU U Ka4eCmea yciiy2 Ha HCeae3H000POHCHOM MPAHCHOpme
Llenv pabomot: 0TPabOTATH U 3aKPEIUTH YMEHHUS 110 HAXO0XKJICHUI0 MAaTEMaTUIECKOTO OKUAHUS
JUCIIEPCUU CITYYaitHOW BEJIMYMHBI 110 33JaHHOMY 3aKOHY €€ pacrpeIecHus.
Oobopyoosanue: THCTPYKTUBHBIE KAPTOUKH, TETPAb C JIEKLIUSIMH.
Xoxa padoTsbl
OdopMHUTh BBITIOIHEHUE MTPAKTUYECKON paboThI: 1) BapuaHT; 2) 11esib paboThl; 3) HOMEp, YCIOBHE 3aa9d U
e€ pelieHne

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

Ilpakmuueckue 3a0anusn

1-5. Ha cranuuum 3arpykaercss n BaroHoB. BeposSITHOCTh IOJHOIO MCIOJIB30BaHUS TI'PY30IO0IBEMHOCTH
Ka)JIOr0 U3 HUX paBHa p. COCTaBUTh 3aKOH PaCIPECIICHUS BEPOSATHOCTEH YKCIia MOJIHOTPY3HBIX BarOHOB,
OTIPABJICHHBIX CO CTaHIMU. HaliTh MaTemMaTWyecKkoe OXKHJIaHWE, IUCIEPCHI0 M CPeIHEee KBaapaTUIHOE
OTKJIOHCHUE YHCJIA TOJHOTPY3HBIX BAaroHOB, OTIPABJICHHBIX CO CTAaHIMH. BEpOSATHOCTh ONpEACIATH IO
dbopmyne bepayim.

(DPopmyna Bepryanu. BeposTHOCTD TOTO, YTO COOBITHE A HACTYIUT POBHO K pa3 B M OMBITAaX OMPEAEIISIETCS MO

dopmyne P, (k) = C¥ - p* - q"7*, rnie p — BeposTHOCTS COOBITHS A, 2 § — BEPOSATHOCTD COOBITHS TIPOTHBOIONOKHOIO
A)

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

6 — 10. Ha crannuu HaxozsaTcst N rpy30BBIX BaroHOB, U3 KOTOPBIX M BaroHoB HenorpyxeHsl. CirydaiiHbIM 00pazom
BeIOUpatoTcs K BaroHoB. COCTaBUTh 3aKOH pacIpeieicHUs] CIy4aiHOW BEJTMYUHBI YKcia HeJlOTPY>KEHHBIX BaroHOB
cpeau BIOpaHHBIX. HaliTi unciIoBBIE XapaKTEPUCTHKH 3TOT0 PAaCIpeaeICHHUSI.

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




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTHYECKOI'O 3AHATUSA Ne 16
Butuucnenue unmezpanoe no gpopmynam npamoyzonvnurkos, mpaneyuil u gpopmyine Cumncona. Ouenka
nozpewtnocmu
Llenv padbompr: BbipaboOTaTh HABBIKU MPUOIMKEHHOTO BHIYMCIICHUS OMPEEIIEHHOTO HHTErpaia ¢ NOMOIIbIO
dbopMylT TPSIMOYrOJILHUKOB, Tpanenuidi u (opmynsl CUMIICOHA, HAYYHTh CpPaBHUBATh PE3YNIbTAThl U

BBIUUCIISTH MOTPEUTHOCTH.
Obopyooeanue: THCTPYKTUBHBIC KAPTOUYKH, TETPAIb C JEKIHSIMHU.
Xoxa padoTsbl
OdopMHUTh BBHITIOTHEHHE TPAKTHUECKON paboThl: 1) BapuaHT, 2) 11elib paboThI, 3) HOMEp, YCIOBHE 3a7a4u U
e€ pelieHne

Ilpakmuueckue 3a0anusn
Bbr4rcnuTh MHTETpAN ¢ MOMOIIBI0 GOPMYI TPEYTOIHHUKOB, (GOpMYIbl Tpanerun u ¢opmynsl CUMIICOHA
npu n=10 u n=20 c TouHocTbio 70 0, 001. OnpeaenuTs NOrpeHOCTh BEIUUCICHUN 110 paBuily Pynre.

8 12 7 10 9
1. j\/x3+8dx 2. j\/x3+9dx 3. I\/x3+27dx 4. I\/x3+5dx 5. I\/x3+2dx
-2 2 -3 0 -1




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO IPAKTHYECKOI'O 3AHATUSA Ne 17
Pewenue 3a0au na naxoicoenue no madauyHo 3a0annou yukyuu (npu N =2 ), hynkyuu, 3a0anHoil
ananumuyecku

I]en» pabomoi: HayIUTHCS IPUMEHATH METO/IbI IPHOIIKEHHOTO U HEpEeHIUPOBAHNS.
Obopyoosanue: THCTPYKTUBHBIE KAPTOUKH, TETPAb C JICKIIUSIMH.
Xoa padoTsl
OdopMuUTh BBIMOTHEHNE MPAKTHIECKON paboThI: 1) BapuaHT, 2) 11eiab padoThl, 3) HOMEp, YCIOBHE 33J1auu U
€€ peuieHue

Ilpakmuueckue 3a0anus
1-5. CocraButh Ta0nMIly KOHEYHBIX pa3HOCTEH (YHKUMN, 3alaHHBIX aHAJUTHYECKHU, OT HAYaJIbHOTO
3HAYEHUS X( JO KOHEYHOI'O X7, MPHUHSB IIar paBHBIM h:

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

6-10. BeruncnuTh 3HA4YEHUS MEPBOM W BTOPOM MPOM3BOTHON (DYHKIIMHM B TOYKE X3, METOJOM YHCICHHOTO
muddepeHpoBanus. BeraruciaeHns BeCTH ¢ 4eThIPbMs 3HAKAMU TOCIIE 3alsTOM:

X |1 2 |3 4 15 6 7 8 9

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

x |1 |2 |3 4 5 6 7 8 9
58 | 139|270 463|730 | 1083 | 1534

<<
1
N
[EEN
a1

1 2 |3 4 5 6 7 8 9
-15 |16 | 70,5180 | 362,5 | 636 | 1018,5 | 1528 | 2182,5

1 2 |3 4 |5 6 7 8 9
40,5|76 | 127,5| 198 | 290,5 | 408 | 553,5

1 |2 |3 4 5 6 7 8 9
7 24163 |136|255 432|679 | 1008 | 1431

<X <X <X
o
o1
[EEN
(ee}




METOANYECKHUE YKA3AHUSA K BBIIIOJTHEHUIO ITIPAKTUYECKOT' O 3AHATHUSA Ne 18
Hccneoosanue ceoiicme (hynkyuu 014 onpedenenus 3(hghexmuenocmu naaHupo8anus mexHu4ecKozo
WYUKIA IKCRILYAmMayuu 371eKmpoCHA0IHCEHUA HA HCeNe3H000POIHCHOM MPaHcnopme.

Llenwv pabomor: HayINTHCS TPUMEHATH METO/IbI IPUOIMKEHHOTO AUPPEPEHIUPOBAHUS.
Oobopyoosanue: THCTPYKTUBHBIE KAPTOUKH, TETPAb C JIEKIIUSIMH.
Xox padoTsbl
OdopMHUTh BBITIOIHEHUE MMPAKTUYECKOM paboThI: 1) BapuaHT, 2) menb padboTel, 3) HOMEp, YCIOBUE 3a/1a4U U
e€ pelieHne

Ilpaxkmuueckue 3a0anusn
1-5. Haiitu 3HaueHus nepBoi U BTOPO MPOU3BOIHBIX (DYHKIIMH, 3a1aHHOM TabJIMYHO, B TOYKaX X = a + bn:

1 x=24+0,05n X 2,4 2,6 2,8 3,0 3,2
n=1 y(x) 3,526 3,782 3,945 4,043 4,104
2 x=45-0,06n X 3,6 3,8 4,0 4,2 4,4
n=>5 y(x) 4,222 4,331 4,507 4,775 5,159
3 x=16+0,08n X 1,5 2,0 2,5 3,0 3,5
n=2 y(x) 10,517 10,193 9.807 8,387 8,637
4 x=24+0,05n X 2,4 2,& 2,8 3,0 3,2
n=3 y(x) 3,526 3,782 3,945 4,043 4104
5 x=45-0,06n X 3,6 3,8 4,0 4,2 4,4
n=7 y(x) 1,222 1,331 4,507 4,775 5,159
6-10. IToctpouTs Tabnuily pasHocreil pyukimn y = f(X), 3a1aHHOi TabaMIHO:
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 IPAKTHYECKOI'O 3AHATUSA Ne 19
Onpedenenue Koauvecmea 31eKmMpPoOIHEPLUL, 3AMPAYEHHOI HA MAZY NOE3008 8 3A6UCUMOCIU OM NIAHA
u npopuna nymu ¢ ucnoavzosanuem memooa Jiinepa, peuienue 00bIKHOGEHHBIX OughepenyuaIbHbIX
YPagHeHuil.
Ilenv pabomor: hopMmupoBaHHE MPAKTUYCCKHX HABBIKOB PEIICHUS OOBIKHOBEHHBIX TU(D(EepeHIIHMATEHBIX
ypaBHEHUH METOJI0M Diliiepa.
Obopyooeanue: THCTPYKTUBHBIC KAPTOUYKH, TETPAIb C JEKIHSIMHU.
Xoxa padoTsbl
OdopMHUTDH BBHINIOTHEHHUE MPAKTHUECKON paboThl: 1) BapuaHT, 2) neib padoTel, 3) HOMEp, YCIOBHE 3a/1a4H U
e€ pelieHne

Ilpakmuueckue 3a0anusn
Hcnonp3ys merox Diinepa ¢ yTOYHEHHEM, COCTaBHTh TaOiMIly NPHONMMKEHHBIX 3HAUYEHUH WHTerpaja

nuQGepeHIaIbHOTO ypaBHeHUs Y = f(X, y), YIIOBJIETBOPSIOUIETO HAYAJIbHBIM YCIOBHSIM y(xo): Y, Ha

OTPE3KE [a, b] ¢ marom h= 0,1 Bce BBIUMCIICHUS BECTH C YCTBIPbMA NECATUYHBIMHA 3HAKaMMU.

sapuanm | y' = f(x,y) y(%)=Y, |la:b]
1 : y | va8)=26 |8 28]
=X+ C0S——
Y G
2 y' =X+ COS% y(116): 4!6 [1,6, 2,6]
3 : y | y(06)=08 | [0,6:16]
=X+ CO0S—F—=—
! 10
4 : y | v05)=06 |[05215]
=X+ C0S—=
! 7
5 y =X+ COSX y(1,7)= 53 [1,7;2,7]
T

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

Kputepun onieHKH NpaKTUYECKUX 3aHATHIA :

Pe3ynpTaTroM paboThl MO KaXJIOMYy HPAKTHYECKOMY 3aHATHIO SIBISETCS OQOpMIICHHE
oryeta M ero 3ammra. OLEHKY 3a NMPaKTUYECKOE 3aHATHE MPENo/iaBareib BBICTABISET IOCIE
3aIIUTHI OTYETA.

HpaKTI/I‘-IGCKI/Ie 3aHATHUSA OICHUBAKOTCA I10 MATHOAIILHOMN IIIKaJe:

«5» 0a/110B BBICTABJISICTCH 00y4YaI0IIEeMYyCsi, €CJIH:

— paboTa BBINOJHEHA MOJHOCTBIO U NPABHIBbHO; pabOTa BHIIOJHEHA CAMOCTOSATEIBHO;
paboTta ciaHa ¢ COOJIOZEHHEM BCEX CPOKOB; COOJIIOJIEHBI BCE IMpaBHia O(QOpMIIEHUS OTYETa;
CACJIaHbI IMTPAaBHUJIbHBIC BHIBOBI,

— BO BpeMs 3alMThl OOyYaromMHCS MPaBWIBHO MOHMUMAET CYLIHOCTh BOMpOCA, JaeT
TOYHOC ONPECACICHUC W HMCTOJIKOBAHHMEC OCHOBHBIX HOHHTI/IfI, CTPpOUT OTBET IIO CO6CTB€HHOMy
IUIaHYy, COTIPOBOXKAAET OTBET MPUMEPAMHU, YMEET IPUMEHHUTh 3HAHUSI B HOBOW CUTYAIlHH, MOXKET
YCTAaHOBUTH CBA3b MCXKIY M3ydaCMbIM MW PAHCC N3YUCHHBIM MaTCpUaliOM M3 KypcCa, a TaK¥XKE C
MaTepuaIoM, YCBOSHHBIM MPH U3yYEHUH IPYTUX JUCIHUILTNH;

«4» 0ass1a BBICTABJISACTCH 00y4aI0IEeMyCsl, eCJIU:

— pa0oTa BBINIOJIHEHA NMPABUIBHO C YYETOM 2-3 HECYIIECTBEHHBIX OLUIMOOK MCIPABIEHHBIX
CaMOCTOSITENIBHO 10 TPeOOBAHUIO TpEToaBaTes; padoTa ciana B Cpok (10O ¢ OMmo31aHueM Ha
JIBa-TPH 3aHATHUS ), €CTh HEKOTOPbIE HE0UEThl B 0)OPMIICHUN OTYETA;



— BO BpeMs 3alIUThl OOYyYaroIIMKCS MPaBHIBHO MOHHUMAET CYLIIHOCTh BOMPOCA, TaeT
TOYHOE OIpee/IeHUEe W UCTOJIKOBAHUE OCHOBHBIX MOHSTHI, HO OTBET JaH 0€3 MCIOJIb30BaHUs
COOCTBEHHOTr0 IIJJaHA, HOBBIX NPUMEpPOB, 0€3 NMpHUMEHEHHs 3HaHWN B HOBOHM cuTyaruu, 0e3
UCIIONIb30BAaHUsl CBsI3€H C paHee H3YUYCHHBIM MaTepuajJoM M MaTepuajoM, YCBOCHHBIM IPHU
W3YYEHUHU JPYTUX AUCLUIUINH;

«3» 0ass1a BhICTABJISIETCS 00y4aIOIEeMYCsl, eCJIU:

— paboTa BBIOJHEHA MPABWJIBHO HE MEHEEe 4YeM Ha TOJOBHHY WJIM JIONMYIIEHA
CylleCTBEHHas omMOKa, HO 0Oyyaroluiics BiajeeT 00g3aTeNbHBIMU 3HAHUSAMU U YMEHHUSIMH I10
poBepseMOl TeMe; O0ydYaroImMKCsS MHOTOKpPAaTHO oOpalaercs 3a MOMOIIBIO IMPEToaaBaTels;
paboTa ciaHa ¢ ono3jgaHueM Oosee Tpex 3aHsATUH; B 0pOpPMIIEHHH OTYeTa €CTh OTKJIOHEHUS U
HECOOTBETCTBHS MPEIBSBIIIEMBIM TPEOOBAHHSIM;

— BO BpeMsI 3aIIUThI 00y4YarOUINiiCs MPaBUILHO MOHMMAET CYIIIHOCTh BOIPOCA, HO B OTBETE
UMEIOTCS OTJeNIbHBIC POOEIbI B YCBOSHHH BOIIPOCOB KypCa;

«2» 0ass1a BBICTABJISIETCS 00y4aI0IEeMYCsl, eCJIU:

— BBITMOJIHEHO MEHbIIE TOJOBUHBI MPEIUIOKECHHBIX 33aJaHUi, TOMyHIeHBl 1Be (M Oosee)
CyILIECTBEHHbIE OIIMOKKM B Xoje paldoThl, IOKa3aBIIKME, YTO OOYyYaIOIIUICS HE BIAJEEeT
00s3aTeIbHBIMUA 3HAHUSIMH M YMEHHUSMHU IO JAaHHOH TeMe B MOJHOM oObeme, 00ydaromuincs
BBITMIOJHAET paboTy ¢ MOMOIIBIO MpernojaBaTelnis; paboTa cliaHa ¢ HapyIlIEHHEM BCEX CPOKOB;
MMEETCsl MHOTO HapYIICHUH TpaBuiI 0pOpMIICHHUS.

B nannom ciydae oOyd4aromnuiicst He A0omycKaeTcs K 3amuTe otyera. Paborta qomkHa ObITh
HCIIPABJIEHA C YYETOM HEJIOCTATKOB.

— IpH 3alIUTe OTYeTa OOYYAIOUIUIICS HE MOXET OTBETUTh HU HAa OJUH U3 MOCTABIECHHBIX
BOIIPOCOB.

B nanHom ciydae oOydaromiuiicss OyeT JOMYIIEH K MOBTOPHOM 3aIUTE OTYETA TOIBKO
nocje JMKBUJALUUU IpOOEOB B 3HAHMU Y4eOHOro MaTepuaia IO TEME IPAKTHYECKOIO
3aHATHUA.



Tembl co001IeHNH (TOKJIAA0B) MPUKJIATHOTO XapaKTepa

1. icTopus cTaHOBIIEHUSI TEOPUH MCCIEAOBAHUS OMEpaIfil KaKk HayKH.

2. Teopus pacniucanusl.

3. MeTop! IaHUpOBaHMUSL.

4. IlpuMeHeHME  TEOpPHMM  HUCCIEAOBAaHHUS  ONepaluii [pH  peleHHH
npodecCHOHANBHBIX 3a/1a4 B 00JacTu (HOPMUPOBAHHS TEXHOJIOTUYECKOTO IIHKIIA
OKCIUTyaTallil MamuH M 0o0OpyJoBaHUS Ha TpaHcmopre (ympaBicHHE
UHPPACTPYKTYpaMHU Ha >KEJIe3HOAOPOKHOM TPAHCIIOPTE).

5. CTpyKTypa 1 B3auMOJIeHCTBHE PAa3TUYHBIX BHIOB TPAHCIIOPTA.

6. IlpuMeHeHHe cHUCTEM OLEHKM HAAKHOCTH H Oe3zomacHOcTH paboT Ha
KEJIe3HOIOPO’KHOM TPAHCIIOPTE.

Kontponmupyemsie kommerennnu OK 01, OK 02, T1K 1.2, TIK 2.2, TIK 2.3, TIK 3.1,
I1K 3.2

Kpurepuu oueHku coo0meHuil (10KJIa10B):

1. YeTkoCTh NOCTAHOBKH 11eau (max 3 Oasua):

1.1. et uenu;

1.2. 11es1p HeYeTKasd,

1.3. 1esp yeTko 0003HaU€eHA.

2. KauectBo noxiaga (max 5 0awioB):

2.1. ToKIaauYMK 3aYNTBHIBACT;

2.2. TOKJAA4YMK PacCKa3bIBaeT, HO HE OOBSICHSACT CYTh PaOOTHI;
2.3. 4YETKO BBICTPOCH JIOKJIAT;

2.4. nokJaj COMpPOBOXKIACTCS WILTFOCTPATUBHBIM MAaTEPHAJIOM;
2.5. MOKJIa] MPOU3BOIUT BEIAAIOIICECS BIICUATIICHHE.

3. UeTkoCTh BBIBOAOB, 0000IIaomux AoKIaa (max 3 Oaia):
3.1. BEIBOABLI HMEIOTCSA, HO OHU HE JOKa3aHbI;

3.2. BBIBOJBI HE YETKHE;

3.3. BBIBOJIBI MOJTHOCTHIO XapaKTEPU3YIOT padoTy.

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

4.1. noKJIaTIMK HE MOYKET YE€TKO OTBETUTh Ha BOIIPOCHI;

4.2. HE MOXKET OTBETUTH Ha OOJIBIIMHCTBO BOIPOCOB;

4.3. oTBeUyaeT Ha OOJIBITMHCTBO BOIIPOCOB.

5. YMeHue nepkarbcs nepen aynuropuent (max 3 6auia)

OLIEHKA.:
«5»-17- 14 G6amos,

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



PYBEXKHbBI KOHTPO.Ib

TECT Nel
no teme 1.1. /IndppepenunaibHoe 1 HHTErpaibHOE HCYHMCICHUE
JHannast paboTta MOXeT OBITh MCIIOJNIb30BaHA Ha ATale MOBTOPEHHUS M KOHTPOJIS
3HaHui. PazpaOoTano 2 BapuaHTa 3a1aHuii. Bce BapuaHThl paOOTBI PABHOLIEHHBI.
Pabora paccuurana Ha 20 MUHYT.

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

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

«4» - MpaBUJILHO BBITIOJIHEHO 7 — 8 3aaHui;

«3» - MPaBUILHO BBIMIOJIHEHO 5 — 6 3aaHui;

«2» - IPaBUJIBLHO BBIIIOJIHEHO MEHEE 5 3aJaHUM.
Bapuanr 1
Hnempyxyus no gvinonnenuio 3a0anuii. gloepume 00H)y OYK8Y, COOMEEmMCmayuyIo

npasujlibHoOMy eapuarniy omeema u anuwiunme ee 6 O1aHK 0mMeemos.
1. YKa)uTe IPOMEXYTOK, Ha KOTOpoM GyHKIms ¥ = 5x2 — 4x — 7 TONBKO BO3PACTAET.

A B C D
(=1 + o) (1;12) (-6;0) [ 0;+00)
2. YKaXHTe NPOMEXYTOK, Ha KOTOPOM (PYHKLUS Y = %x3 - gxz + 8x — 3 yObIBaer.
A B C D
(—o=31] 8 [15+) 10;8
3.Ha pucyHke nzobpaker rpapuk Gpyskimn y = f(x). CKoJbKO TOUCK MUHUMyMa UMeeT (QyHKIHs?
e T A B C D
4 e ed
PI 1233% 6 4 5 2 1
oo
3 -
4. Haiiiure TouKy MakcumyMa dyHkmun y = —3x2 4+ 12x — 5.
A B C D
4 -2 4 2
5. CKOIbKO KPUTHYECKUX Touek umeeT GpyHkimus y = 2x° + x2 — 2x + 5?
A B C D
2 1 4 3
6. Ha pucynke nso0paxen rpadux Gyukuun y = f'(x). Haligure Touky Makcumyma Gynkuun y = f(x).
¥ A B C D
)=
/,
p A 1 3 2 -2
Vi
o 2x3 3x2 11
7. Haiimute TOYKy MUHIMYyMa QYHKIHAN Yy = - 5 2x +1 7S
A B C D
-2 -0,5 0,5 2

8. Touka a sABIsieTCs TOUKOM nepernda qanHoi kpuBoit ¥y = f(x), ecnn.

A

B

C




fl@=0

f@=0 |

f (@) <0

ff(@=0 |

" (a) >0
9. K rpaduxy dynxmun f(x) = x? + x + 1 B Touke ¢ abermccoii x = 1 mposeena kacarenbHas. Haiiute

a6cunccy TOYKHU NICPECCUCHUSA KacaTelbHOI ¢ ochio OX.

A B C D
1 1 1
0 _Z _= Z
2 3 2
10. Ha pucynke u3o0pasen rpaduk npousBoaHon Gpyukuun y = f'(x), 3ananHoii Ha npomexyTke (—6; 7).
OnpezenuTe KONMMIECTBO TOUEK MUHUMYMa QyHKIHA ¥ = f(x)
‘ A B C D
5 3

Bapuanr 2
Hucmpykyus no evinonnenuro 3a0anuii: eblbepume 00Hy OYK8y, COOMEEemcmeyiouyio
NpasuUIbHOMY apUaxmy Omeema u 3anuuume ee 8 O1AHK OMeemoes.

1. VkaXKuTe MPOMEXKYTOK, Ha KOTOPOM QYHKIHS y = 5x2 — 4x — 7 TONBKO yOBIBAET.

A B C D
(=1 + o) (1;12) (-6;0) [ 0;+o0)
2. VYKaKuTe NPOMEXKYTOK, Ha KOTOPOM QYHKIUS Y = §x3 - ;xz + 8x — 3 Bo3pacTaer.
A B C D
(—oo31] 18] (1) [-8;-1]
'3.Ha pucyHke n3obpaxket rpaduk yaknuu y = f(x). CKOJIbKO TOYEK MUHHMYyMa uMeeT GyHKIus?
L Ay T A B C D
) 3 2 1
4. Haﬁﬁnfe TO‘{I.<y' MaKchyMa dysxmmm y = 3x% + 18x — 9.
A B C D
-3 -2 3 2
5. CKOJNBKO KPUTHYECKUX TOYEK MMeeT PyHKIUS y = X + %?
A B C D
2 1 4 3
6. Ha pucynke nzo0paxen rpaduk pyukuun y = f'(x). Haiiure Touky munumyma pyakuun y = f(x).
v A B C D
J i
/,
7 A\ 1 3 -4 -2
/
3 2
7. Halinure Touky MakcumMyma QyHKIUU Y = 2% - 3% —2x+1 %.
A B C D
-2 -0,5 0,5 2

Ha3bIBACTCA:

A

8. Eciu nipu mepexo/ie 4epe3 TOUKy X, BTOpas nmpou3BojaHast f (X) MEHseT 3HaK, TO TOYKa X

|

B

|

C




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

9. K rpaduky pynkmmn f(x) = x3 + x + 1 B Touke ¢ abemuccoit x = 1 npoBeaeHa KacaTelbHasl.
HaiinuTe abcuuccy Touku rpadrka KacaTenbHOW, OpAHATa KOTOpoil paBHa 31.

A B C D
7 9 10 8

10. Ha pucynke u3o0pakeH rpaduk npousBoaHoi Gyukiun y = f'(x), 3a1aHHON HA TIPOMEKYTKE

(=5; 8). Ompenenute KOIMIECTBO TOYCK MakcuMyMa GyHKIwmU Y = f(x)

A B C D
3 4 5 9
KJIOY:
Bapuanr | 1 2 3 4 5 6 7 8 9 10
1 C B A D A B D D A C
2 B D B A D D B C D A
TECT Ne2

no teme 1.3. Paabl
Jannast paboTta MOeT OBbITh MCIIOJIB30BaHA Ha ATale MOBTOPEHUS M KOHTPOJIS
3HaHui. PazpaboTtaHo 2 BapuaHTa 3a1aHuii. Bce BapuaHThl pabOThl paBHOLICHHBI.
Pabota paccuutana Ha 15 MUHYT.

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

Kpurepuu oueHku:
«5» - IPaBUJILHO BBIMOJIHEHO 6 3a/IlaHUi;
«4» - IPaBUJILHO BBIMOJIHEHO S 3aJaHU;
«3» - MPaBUJIBLHO BBINOJHEHO 3-4 3ajaHUI;
«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 3 3a/IaHUM.
Bapmuanr 1
Hnuempyxyus no gvinonnenuio 3a0anuti. 8vloepume 00Hy OYK8Y, COOMEEmMCmayuyro
npasujlibHoOM)y eapuarnty omeema u anuwiunme ee 6 onanx omeemos.

. 1
1. Kakas u3 nepeurcieHHbIX HIKE (GOpMyIl sBIsieTcsl GopMyiol n — ro wieHa psjaa: —1 — 5~
11
4

8

A b B I
__ ! D" 8 )t
n B 211—1 an = on an = 2n—1 a, = 2n—1
1.1, 1 1
2. Yka3aTb ueMy paBHa cymMa psaja > + 7 + g + et on + e

A b B I

1

1 1 1 2

9 2




3. Ecnm mpu uccneoBaHuU psia HA CXOOUMOCTh 1O Mpu3Haky JlamamOepa ycTaHOBIEHO, UTO
. an+1 _
lim, o, —— =2,

n

TO 5TO O3HA4YacCT, 4YTO:

A b B I

PAA MOXKET, KaK CXOQUTHCS, TaK U

psia CXOOUTCS pAaa paCXoouTCs PacXOHThCs

BOITPOC O CXOAMMOCTH OCTACTCA OTKPBITHIM

4. Ilycteb paH 4uCIIOBOM psn a; +a; + -+ a, + -+ ¢ NOJOXKUTEIbHBIMU wieHamMu. Eciu

a o . a
oTHOIIeHHe —*' yMeeT KOHEWHBIH Tpened, To ecTh lim, o, = =k, u npu k <1 — pan
an
CXOJHTCS, a pu kK > 1 — psiji, TO 3TO €CTh NPU3HAK CXOIUMOCTH:
A b B r
Janambepa Komm CpaBHEHHUS HEO0XOTUMBIi

5. Yka3arp yemy paBHa yactuyHasi cymma Sy psgal —2+4—8+ ---:

A B B r
5 s _> 5
8 8

6. Kakoe u3 MNCPCUNCIICHHBIX HUXKC YTBep)KI[eHI/Iﬁ SABJIACTCS BEPHBIM !

. - 1
00OOIIEHHBIH TAPMOHMYECKHH P Yy—1 — cxomuTes npu p < 1
n

. . 1
0000IIIEHHBIN TAPMOHUICCKHUN PSIIT Y.y —q — bacxozwres npu p > 1

. - 1
00OOIIEHHBIH TAPMOHMYECKHH P Yy —1 — CXOAUTCA Ipu p = 1
n

| o1

N N 1
0000IIIEHHBIN TAPMOHUICCKHUN PSIIT Y.y —q — PacxozuTes mpu p < 1

Bapuanr 2
Hnempyxyus no gvinonnenuio 3a0anuii. gloepume 00H)y OYK8Y, COOMEEmMCmayuyIo
NpAsUIbHOMY 8apUaHmy omeema u 3anuwume ee ¢ OJ1aHK OMeEemos.
Bapuanm Ne2
1. Kakast u3 nepeyucieHHbIXx Huke GopMyll siBasieTcs: popmysoi n — ro uiueHa psga: —1 — 2 —
4—8—...

A b B r

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

1,1, 1 1
2. Yka3aTb yeMy paBHa cymMMa psaja 3 + 5 + > + e e + -l

A B B r
1 1 1 2
9 2

3. Ecau mpu uccneaoBaHUU psifa HA CXOOUMOCTh MO Mpu3Haky Jlanambepa ycTaHOBIEHO, UTO
. a
lim,, . =+ = 0, To 3TO 03HauaeT, 4ToO:

n

A b B I

PsLI MOXKET, KaK CXOAUTHCS, TaK U
PacXoAUThCS

pAaa CXOOAUTCA pAn pacxoguTcs BOIIPOC O CXOJMMOCTH OCTAETCs OTKPBITHIM

5. Yka3zarh yeMy paBeH MSATHIH WieH psija Y. —q(—1)" nTH :
A b B T
5 5 6
6 6 5 5

4. IlycTh nan 4yucnoBoil psg a; + a; + «-- + a, + -+ ¢ NOJOKUTENbHBIMU uieHamMu. Eciu nmeer
MECTO KOHEUHBIH TIpeJien, TO ecTh lim, ., a, # 0, TO CXOAMMOCTh psijia MOKHO OTPEICIIUTh TI0
IIPU3HAKY:




A

b

B

I

Hanambepa

Komu

HEOOXOIUMBIN

CpaBHCHUA

6. Kakoe u3 nepeuncieHHbIX HUKE YTBEPKACHUMN SBIISICTCS] BEPHBIM :

. - 1
00OOIIEHHBIH TAPMOHMYECKHH P Yy —1 — CXOmUTCS pu p > 1
n

. . 1
0000IIICHHBIN TAPMOHUICCKHUN PSIIT )y —q — PacXomuTCs npu p > 1

. - 1
00OOIIEHHBIH TAPMOHMYECKHH P Yy —1 — CXOAUTCA Ipu p = 1
n

| | g1 >

N N 1
0000IIIEHHBIN TAPMOHUICCKHUN PSIIT )y —q — PACXOIUTCA IIPU P < 1

KJIIOY:

N

Bapuant

5
b r

1
1 A B
2 r

!

4
b A
B

r A

IIK 3.2

Kpurepuu onenkmu:

TECT Ne3
no teme 2.2. OcHoBbI TEOpUU rpagos
JlanHass paboTa MOKET ObITh MCIOJIb30BaHa Ha 3Tale MOBTOPEHUS M KOHTPOJIA
3HaHui. PazpaboTtaHo 2 BapuaHTa 3a1aHuii. Bce BapuaHThl pabOThl paBHOLICHHBI.
PaGota paccuntana Ha 15 MUHYT.

KonTtpommmpyemsie komnereniiuun OK 01, OK 02, TIK 1.2, 11K 2.2, TIK 2.3, TIK 3.1,

«5» - IpaBUJILHO BBIMOJIHEHO 9 — 10 3a1aHuid;
«4» - IPaBUIIBLHO BBINIOJIHEHO 7 — 8 3aaHUK;
«3» - IPaBUJIBLHO BBINIOJIHEHO 5 — 6 3a0aHUN;

«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 5 3a/IaHUM.

Bapmuanr 1

Hnuempyxyus no gvinonnenuio 3a0anuii. gloepume 00H)y OYK8Y, COOMEEMCmaEyuyI0
npasujlibHoOM)y eapuarnity omeema u anuwiume ee 6 5JlaHK omeemaoe.

1. Ha pucyHke u300pakeH:

P i) A B C D
I" | moHBIH rpad HETOJHbII rpa una HYJIEBOM
5 rpad «IepeBo»
B
2. Ionweiii rpad uMeeT 7 BEPIINH, TO KOJMYECTBO pedep OyAeT paBHO:
A B C D
14 7 21 42
3. Kakne n3 ykazaHHBIX B rpad)e Ha pUCYHKE MapUIPyTOB SIBISIOTCS ITyTeM?
5 A B C D
A
B
ABI' ABI'B/I ABJIAB ABBA]]




4. Kakue U3 yka3aHHbIX LIUKJIOB SIBJISIIOTCSI IPOCTBIMU ?

B A B C D
A
B
% ABTA ABBI'BA BBAI'B JIABAI'BJ
D
-
5. XpomMartuyeckoe 4ucio rpada Ha pUCYHKE PaBHO:
A B C D
2 6 4 3

OJIHOro?

6. Ckosibko pebep HyKHO MPOBECTH YTOOBI TOCTPOUTH rpad), N300paKEHHBIH HAa PUCYHKE J10

5
AE z
B
D
-

A

B

C

D

7. Jlyist Toro, yToObI rpad 06131211 SUITESPOBBIM IUKJIOM, HEOOXOAMMO M JIOCTATOYHO, YTOOBI:

A

B

C

D

CTCIICHH BCEX BEPILHH
OBLIIM HEYETHBIMU

CTETICHH POBHO JIBYX
BEPIIUH OBUTA YETHBIMH

CTCIICHH BCEX BEPIIHH
OBIIIN YETHBIMHA

CTETEHH POBHO JBYX
BEpPIIUH ObUTH

HCUYCTHBIMU
8. KonmmuecTBo pebep MHIMICHTHBIX BEpIIMHE A ...
A B C D
2 1 3 4

B B Bepmmny D.

9. Mcnonb3yst pUCYHOK MPEABIAYIICH 3a/1a49H, YKAXKUTE CKOJIBKO CYIIECTBYET IMYTEH M3 BEPITUHBI

B A B C D
A
B
% 4 5 2 3
D
-
10. Kak HazbIBaeTcs rpaga n3o0pakeHHbIN Ha pUCYHKE?
A B C D
A
. HE rpad Tumna .
MOJIHBIN . OpPUEHTUPOBAHHBIN
OPUEHTUPOBAHHBIA |  «AEPEBO»




NPAsUILHOMY 8apUanmy omeema u 3anuuiume ee 8 OJIAHK OMBemos
1. Ha pucynke m300pakeH:

Bapmuanr 2
Hucmpykyus no evinonanenuro 3a0anuii: eblbepume 00Hy OYK8y, COOMEemcmeyiouiyio

A B C D
TTOJTHBIN HETIOJIHBIN rpad tuma N
HYJICBOM
rpad rpad «IEPEBO»
2. IMonHerii rpad nmeer 9 BepImH, TO KOJHMYECTBO pedbep OyAeT paBHO:
A B C D
18 72 9 36
3. Kakue u3 yka3aHHbIX B rpade Ha pUCYHKE MapUIPyTOB SIBJISIOTCS IIyTeM?
B A B C D
A
B
% ABI'Bb ABI'B ABJIAT ABB
D
-
4. Kakue u3 yka3aHHBIX I[IUKJIOB SBIISFOTCS IPOCTHIMU?
B A B C D
A
B
% ABTIBA ABBI'BA BBAI'B JABAT'B/I
D
-
5. Xpomartuueckoe yncio rpada Ha pUCyHKE PaBHO:
A B C D
@ 3 2 4 6

6. Cxosbko pedep HyKHO MPOBECTH, YTOOBI JOCTPOUTH Tpad, M300pakeHHBIH Ha PHCYHKE, 10

IOJIHOT0?
y pij A B C D

&r 3 10 6 12

b
B
7. MynbTurpadom HaszbiBaercs rpad, B KOTOPOM ...
A B C D
uMeroTcs péopa XoTs Obl MOHO 000HTH BCe
JIBYX U3 TPEX HeT KpaTHbIe pEOpa 1 HET €CTh KpaTHbIE PEOpa n BEPILUUHBI U IIPX HTOM

PasHOBUAHOCTEH (3BEHbBS,
JTyTH, TIETIIN)

IETCIIb

HCT IICTCIIb

MIPOUTH OJTHO pedpo
TOJIBKO OJTMH Pa3

8. KonnuectBo pe6ep HWHIIUACHTHBIX BEPIIUHE A7 ...




9. Mcnonb3ys puCyHOK NMpeAbIAYIIeH 3a1aul, YKaXXUTe CKOJIbKO CYIIECTBYET MMyTEi 13 BEPIINHBI

A B Bepuiuny D.

B A B C D
A
B
3 5 2 4
D
-
10. JIBa peOpa, y KOTOpbIX €CcTh 0011asi BEpUIMHA, HA3bIBAIOTCHL. . .
A B C D
pébpamu CMEXKHBIMU KpaTHBIMU Jyramu
KJIIOY:
Bapuanr | 1 2 3 4 5 6 7 8 9 10
1 B C A A C D B C D A D
2 C D C,D C B D C A D B
TECT Ne4

no teme 3.1. BepossTHOCTB. TeopeMbl ¢JI05KeHHS U YMHOKEHHUS BEPOATHOCTE
JlanHasi paboTa MOKET OBITh MCIOJIb30BaHa Ha 3Tare MOBTOPEHUS M KOHTPOJIS
3Hanuil. Pazpaborano 2 BapuanTa 3a1anuii. Bce BapuaHnThl pabOThl paBHOIICHHHI.

PaGota paccuntana Ha 15 MUHYT.

KonTtpommmpyemsie komnetenunu OK 01, OK 02, ITIK 1.2, TIK 2.2, TIK 2.3, T1K 3.1,

[IK 3.2

Kpurepuu ouenkmu:

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

«2» - IPaBUJILHO BBIMOJIHEHO MEHEE 5 3a/IaHUM.
Bapmuanr 1
Hucmpyrkyus no evinonanenuro 3a0anuii: ebloepume 00Hy OYK8y, COOmMEemcmeyiouyio
NpasubHOMY 6aPUAHNY OMEema U 3anuwume ee 6 O1AHK OMeemoe.
1. Bpocunu urpansHyr KocTh. KakoBa BEpOATHOCTb, YTO BBINAJET YETHOE YUCIIO OYKOB!

A B C D
2 1

0,5 2 ! >
3 3 6




2. B smmke 20 craHaapTHBIX jaeTaneit U 7 OpakoBaHHbIX. Beitammmm tpu geranu. Codbitue Ag —
l-as neranmp OpakoBaHHas, Aj— 2-ag AeTanb OpakoBaHHas, Ajz — 3-bs JeTalb OpaKOBaHHA.
3ammcats coObiTHEe: B — Bce neranu OpakoBaHHEBIE:

A B C D
iy iy _ B B=Ay Ay A3+ A Ay A3+ A; -4,
B=A1 Ay Ay | B=Ai+lytAs | _ 0, s
3. Ilycte B — snekrpuueckas cxema paboraer, A; — paboraer i—biii 610k cxemsl (i = 1,2,3).
3anucarh COOBITHE: ANEKTpUYECcKas cxeMa paboTaeT, eciiu paboTaeT XOTs Obl OJ1H OJIOK:
A B C D
I o a | B A Ay Ay A A A
B = A1 AZ A3 — Al +A2 +A3 B=A4,-4;" A3 .A3
4. Monety nogopocunu 3 paza. KakoBa BepoITHOCTB TOTO, YTO “‘Ope’”’ BRIIAJET 3 pasa.
A B C D
3 1 7 1
8 2 8 8

5. B simuke 25 mapos,

u3 Hux 10 Genbix, 7 TOMYOBIX, 3 KENThIX, 5 cuHUX. HaliTH BEpOsITHOCTh
TOTO, YTO Hay/auy BBIHYTHIN I1ap OCIIBIN.

A B C D
7 3
Py 0,4 0,2 _
25 _ 25
6. BeiOpath npaBuibHbIi 0TBET: P(A+ A) =7
A B C D
0 1-P(A) 1 P(A>+P(B)‘_PB(§‘
7. Haittu P(A - B), eciiu P(A) = %, P(B) = %I/I cobwIThs A 1 B He3aBHCHMEIE
A B C D
1 2
0,06 — 0,1 —
_ 6 15
8. Haiitu P(A), ecnm P(A) = 0,2:
A B C D
0,5 0,8 0,2 0,6
9. CobuiTust A u B necosmectnsie. Haiitu P(A + B), eciiu P(A) = P(B) = 0,3:
A B C D
0,9 0,8 0,7 0,6
10. Ecii coObiTHEe A TIPOMCXOIUT TOTJAa U TOJBKO TOT/Ia, KOTAa IMPOUCXOIUT coObITHe B, TO MX
HA3BLIBAIOT
A B C D
PaBHOCHJIBHBIMU COBMECTHBIMU OJTHOBPEMEHHBIMHU TOXKIECTBEHHBIMH

Bapuanr 2

Huempyxkyus no evinonnenuio 3a0anuii. gvloepume 00Hy OYK8Y, COOMEemcmayouyio
NpAsUIbHOMY 8apUaHmy omeema u 3anuwiume ee 8 OJIaHK 0Meemos
1. Bpocunu urpansHyro KocTh. KakoBa BEpOSATHOCTb, YTO BHITIAJET OOJIBIIE YETHIPEX OYKOB:

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

2. B smmke 20 craHaapTHBIX geTaneit u 7 OpakoBaHHbIX. Beitamumnm tpu geranu. Codbitue Aq —
l-as nmeranp OpakoBaHHasi, A, — 2-as Jjetanb OpakoBaHHas, Az — 3-bs JeTallb OpakoBaHHAs.
3anucathb coObITHE: B — BCce feTanu cTaHgapTHHIE:

A B C D
I B B=A, A, Az +4, A, A3 + 4, - A
B=A,-4;A; | B=A, +4,+A 1Ay Azt Ay Ay Azt Ay 4y
1 2 3 1 2 3 :Al'AZIA3 'A3




3. Ilycte B — snektpuueckas cxema paboraet, A; — paboraer i—biit 610k cxemsl (i = 1,2,3).
3anucaTh COOBITHE: DJIEKTpHUECKas cXxema paboTaeT, eciau paboTaeT XOTs ObI JBa OJIOKa:

A B C D
.. | B — A A B=Ay Ay Az + A1 Ay A3+ A Ay
B = A1 AZ A3 — Al +A2 +A3 B = Al AZ A3 .A3
4. Monety noabpocuiu 3 paza. KakoBa BeposSITHOCTb TOT0, UTO “open’ BhIMajeT | pasa.
A B C D
3 1 7 1
8 2 8 8

5. B simuke 25 mapos, u3 Hux 10 Oenbix, 7 roiyObixX, 3 )KenThiX, 5 cuHuX. HailT BepoSATHOCTH
TOTO, YTO Hay/auy BBIHYTHIN II1ap TojyOoi.

A B C D
l 0,4 0,2 i
25 _ 25
6. BeiOpath npaBmiibHbBIN OTBET: P(A - A)?
A B C D
0 1-P(A) 1 P +PB) =P
7. Haittu P(A - B), ecniu P(B) = %, Pg(A) = %I/I coOwiThs A 1 B 3aBrcHMEBIE
A B C D
1 2
0,06 — 0,1 S
_ 6 15
8. Haiitu P(A), ecnm P(A) = 0,8:
A B C D
0,5 0,8 0,2 0,6
9. Cobwitust A u B necoBmectnrie. Haiitu P(A + B), eciu P(A) = 0,25, P(B) = 0,45:
A B C D
0,9 0,8 0,7 0,6

10. Ecau nmosiBienne OQHOI'O U3 COOBITUH HE MCKIIOYAET MOSIBIICHUE APpyroro B OAHOM H TOM K€
HUCIIBITAHWH, TO TAKHEC COOBITHS HA3LIBAIOTCS

A B C D
COBMCCTHBIMH HCECOBMCCTHBIMHU 3aBUCHUMBIMU HE3aBUCHUMBIMHU
KJIHOUY:
Bapuant | 1 2 3 4 5 6 7 8 9 10
1 A B D D B C D B D C
2 C A D D A A B C C A
TECT Ne5

no temam 3.2. CiryyaiiHas BeJJMUNHA, ee QyHKUMs pacnpenenaenus u 3.3.
MaremaTn4yeckoe 0OKUAaHUE U JUCTICPCHUS CTYYAUHON BeJITUIMHBI

Meroanuyeckue yKa3aHusi K TeCTy

Jannast paboTta MOXeT OBbITh MCIIOJIb30BaHA Ha ATare MOBTOPEHHUS M KOHTPOJIS
3Hanuil. Pazpaborano 2 BapuaHTa 3ajaHuii. Bce BapuaHThl paboThl paBHOLICHHBI.
Pabota paccuntana Ha 15 MUHYT.

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




Kpurepuu ouenku:

«5» - NpaBUILHO BEINOJIHEHO 9 — 10 3amanuii;
«4» - IpaBUILHO BBIMIOJIHEHO 7 — 8 3aaHul;
«3» - MPaBUILHO BBIMIOJIHEHO 5 — 6 3aaHui;

«2» - IPAaBUJIBLHO BBIIIOJIHEHO MEHEE 5 3aJaHUM.
BapuanTt 1
Hnuempyxyus no gvlnonnenuio 3a0anuil. 8vloepume 00Hy OYK8Y, COOMEEMCmayuyI0
npasujlibHoMy eapuarnty omeema u sanuuiume ee 6 OnaHK omeemos.
1. I[HCerTHOfI Ha3bIBACTCsA TaKas cnyqaﬁHa;I BCJIMYMHA, KOTOpAasd IPUHUMACT:

A B C D
KOHEYHOE WIIN TOJIBKO
OecKOHEeYHOe TOJIBKO OJIHO
0ECKOHEYHOE CUETHOE . OTpHUIaTeNbHBIC
. | MHOXeCTBO 3HAYCHUI 3HAUCHUE
MHOKECTBO 3HAYCHUN 3HAYCHUS
2. Tabnuynas popma 3a/1aHus 3aKOHA paclipe/ie]IeHHs ClydyailHOM BeTMYMHbBI Ha3bIBACTCS:
A B C D
CYMMOit UHTETpaIoM psaoM roJjieM
pacnpeseseHus pacnpejeseHus pacnpeeseHus pacnpezeseHus

3. CymectByloT JBe (OpMBI 3aJaHUd 3aKOHA paclpeieNeHus IUCKPETHON CIy4aiHON
BEJINYHHBI:

A B C D
TabIu4Has U HHTErpaJibHas U UHTErpajibHas U rpaduyeckas u
rpaduueckas TabIMIHas g epeHpaabHast WHTErPAJIbHAS

4. Kakasg u3 TaOmuI HE MOXXET pAcCMAaTPUBATHCA KaK 3aKOH pacIlpeleeHHs CIy4aiHOM
BEINYMHBI X?

A B C D
x; |-10| 9 2 X; 1 3 5 x| -1 2 5 X; 7 3 5
p; 102/04)|04 p; 1020405 p; 103]01]05 p; 1020305
5. 3aKOH pacnpeeneHus: BEpOsITHOCTEN TUCKPETHON CIy4yallHON BEIMYMHBI X UMEET BUJT

x, | 2| 4] 8

pi 101 p, | 06

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

6. MoJsia 1 MeimaHa IMCKPeTHON CITy4aiiHON BEIMYUHBL, 3aJaHHOU PSIIOM pacipeeeHus

x, |05] 26|78

p. 102]01]02]04]01

A B C D

Tub 7u8 6u’ 0,5u8

7. 3a/1aH 3aKOH pacupeieleH s IUCKPETHON caydaiiHoi Benmunnbl. Haiit M (x)

x 0 1 2 3

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

A B C D
3,8 4,2 0,7 1,9
8.3a/1aH 3aKOH pacnpeielIeHusl JUCKPETHOM ciiydailHoW BennuuHbl. Haiitu py + py + p3 + 4.
X; X1 X9 X3 X4
bi P1 | P2 | P3 | P4
A B C D
P1+ P2 +ps 1 P1t+Dp; Ps + Py

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




A B C D

cD(X)+D(Y) cD(X)-D(Y) D(X)+D(Y) c’D(X)+D(Y)
10 MatemaTrnyeckoe 0kHIaHie MOCTOSTHHOM BesinunHbl C paBHO:
A B C D
1 C 0 HE OMPEICTICHO
Bapuanr 2

Hnempyxyus no evinonnenuio 3a0anuii. gloepume 00H)y OYK8Y, COOMEEmMCmayuyo
NpAGUILHOMY 8apUAHmMy Omeema u 3anuwiume ee 8 0J1aHK 0Meemos
1. Cny4aiiHasi BeJIMUMHA HA3bIBACTCS HEMIPEPHIBHOM €CIIU:

A B C D
B pe3yJIbTaTe UCTIBITAHUS MHO>KECTBO 3HAYCHUI
TOJIBKO MOXET MPHHATH TO WK HHOE | KOTOPOM 3alOJIHSET
TOJBKO OHO .
OTpHULIaTEIbHBIE SHAUCHIC BO3MOXKHOE 3HAYCHHE, CILIOIIb HEKOTOPBIN
3HAYCHHS HEHM3BECTHOE 3apaHee, HO YHCIIOBOM
00s13aTEIBHO OJTHO IPOMEXKYTOK
2. I'paduueckas popma 3aaHns 3aK0OHA pacrpeieeHus CIIyJYaifHON BETUYMHBI - 3TO:
A B C D
napaboia TIOJIMTOH npsiMast JIMHUS OKPYKHOCTh
3. City4aifHble BEJIMYUHBI JICTISITCS Ha!
A B C D
HIepEeMEHHBIC U JIMCKPETHBIC U palMOHAIBHBIC U
YETHBIC U HEUCTHBIC
HOCTOSTHHBIC HETIPEPHIBHBIC HepanroHaIbHbIC

4. Kakass u3 TaOiull HE MOXET paccMaTpUBaThbCs KaK 3aKOH paclpeiesieHus CiaydaiHon
BEIMYUHBI X?

A B C D
x |-10] 9 2 x |1 3 5 x | -1 2 S) x | 7 3 5)
p; 102]04]05 p; 102/04]04 p; 102]03]05 p; 102]01]05
5. 3aKoH pacnpeereHus: BEPOSITHOCTEH TUCKPETHON CITy4alHON BETMYMHBI X UMEET BU/T

pi | p1102]01

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

6. MoJsia 1 MeimaHa IMCKPeTHON CITy4aiiHON BEIMYUHBIL, 3aJaHHOU PSIIOM pacipeeeHus

x, | 2|04 245

p. 04102010201

A B C D

2u2 5u-2 2u-2 2us

7. 3a7aH 3aKOH pacnpeeieH s AUCKPETHO! city4daiiHoit Benuuunbl. Haiitu M (x)

X 0 1 2 3

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

A B C D

3,8 4,2 0,7 1,5

8.3a/1aH 3aKOH pacipeieeHus JUCKPETHOM cirydaiiHoi Benuunnbl. Haiitn p(x; < x < x3).

Xi X1 X2 X3 X4

Di P1 | %) P3 P4

A b B r

p1 +p2 +p3 1 p1+p2 pP3 t Py




9. MaremaTuyeckoe oOxXujaHue ciydaitHo BenuuuHbl (¢ X+Y), rae ¢ = const X , Y
HE3aBHCHMbIE CIy4yaiiHble BEJIMUHHBI, PABHO:
A B C D
cM(X)-M(Y) cM(X)+M(Y) M(X)+M(Y) M(X)*M(Y)
10. lucnepcus noctossHHOM BennynHbl C paBHa
A B C D
1 C 0 HE oTpeeeHa
KJITOY:
Bapuanr | 1 2 3 4 5 6 7 9 10
1 A C A A, D C A D D B
2 D B C B,C D A D B C




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

HaumenoBanue paznenon Bcero KomnuectBo dopm T3 KonTponupyembie
T3 OtkpeiTOoro | 3akpbITOro Ha YnopsagoueHue KOMIIETCHIIUU
THIIA THIIA COOTBETCTBHE
1.1. HuddepennuanpHoe 51 V1, V3,31, 32,
WHTETPAIbHOE UCUYHCIICHHUE 10 10 - - - OK 01, OK 02, IIK 3.1,
IIK 3.2
1.3. Pangr 6 6 V1, V3,31,
OK 01,0K 02, IIK 1.2,
B B B K 2.2, I[IK 2.3,
IIK 3.1, TIK 3.2
2.2. OcHOBHI TeOpuH rpados 10 10 V3,31, 0K 01, OK 02,
- - - K 1.2, 11K 2.2, TIK 2.3,
IIK 3.1, IIK 3.2
3.1. BeposatHocTh. TeopeMbl COKEHUS V2,V3,31,
Y YMHOXEHHS BEPOSTHOCTEN 10 10 ) ) ) OK 01,0K 02,1IK 1.2,
K 2.2, 11K 2.3,
IIK 3.1, TIK 3.2
3.2. CnydaiiHas BeIMUMHA, €€ (YHKIHS ¥2,V3,3l,
pacrnpenenenus u 3.3. MaTemaTudeckoe 10 10 ) ) ) OK 01,0K 02,1IK 1.2,
OXXKMJAHUE U JHUCHEPCUS CIly4alHOH IIK 2.2, TIK 2.3,
BEJIMYHNHBI IIK 3.1, I[IK 3.2




INPOBEPOYHBIE PABOTbI
no teme 1.1. JludpepennuanbHoe 1 HHTErpajibHOE UCUMCIECHUE

Meroanyeckue ykazaHusi K IpOBEePOYHbIM padoTam

Jlanubie paOOThl MOTYT OBITh MCIIOJIB30BAaHbI Ha ATAarle MOBTOPEHUS U KOHTPOJS 3HAHMM.
Pa3zpaboTano 4 paboTsl. Bce BapuaHThI B KaXK10i1 paboTe paBHOIICHHBI.

Kaxxmas pabora paccuntana Ha 20 MUHYT.

Kontponupyemsie komnerennuu OK 01, OK 02, I1K 1.2, T1IK 2.2, TIK 2.3, T1IK 3.1, T1K 3.2

Kpurepuu onenkmu:

«5» 02JU10B BBICTABJISIETCH 00y4AKOILEMYCH, €CJIU:
- paboTa BBITIOJIHEHA TTOJTHOCTHIO;
- BCE 3a/IaHMsI BBIIIOJIHEHBI IPABUIIBHO, BO3MOXHA OJHA HETOYHOCTh WJIM OIKCKa, HE
SIBJISTIONIASICS CIIEICTBHEM HE3HAHUS UM HEMOHUMAaHUS yueOHOro MaTepuarna;

«4» 0ani1a BhICTABJSIETCS 00y4aKOIIEMYCS, eCJIN:
- paboTa BBITIOJIHEHA TIOJIHOCTHIO WM He MeHee ueM Ha 80 % oT o0bema 3aaHus, HO B
HEH UMEIOTCSI HEJIOUEThl U HECYIIIECTBEHHbIE OIUOKH;
- paboTa BBITIOJIHEHA MMOJHOCTHIO, HO UCIIOJIb30BaHbl HAMMEHEE ONTUMAJIbHBIC MOIXOIbI
K PEILLIECHUIO TOCTAaBJICHHOM 3a/1a4H;

«3» 0aJu1a BBICTaBJIACTCH 00y4ar0IEeMyCsl, €CJIu:
- paboTa BhITIOJIHEHA 00JIee YeM HAMOJOBUHY, JOMYIIEHO 00Jiee TpeX OMUOOK;

«2» 0aJ11a BBICTABJISAETCH 00y4YaOUIEeMYCsl, €CJIM:
- paboTa BBINOJHEHA MEHBIIE YEM HAIOJOBHHY WJIM COJEPXKHUT HECKOJIBKO
CYILIECTBEHHBIX OIIMOOK; pab0oTa HE BBIMOJIHEHA.

IIpoBepounasi padbora Nel
BAPUAHT 1.
1. IlepeuncinuTs OCHOBHbIE IEPUObI PA3BUTHS MAaTEMATHKU
2. YeM xapakTepusyeTcs epBBIN Mepruo Pa3BUTHI MaTEMAaTHKH.
3. Haiite ornpeneneHne NepeMeHHON BEINIHHBI.
4. IlpuBenure npuMep OECKOHEYHO MaJIO MEPEeMEHHON BETMYUHBI.
5. Uem oTnHMuaeTcs MOCTOSIHHAS BEJTMUMHA OT a0COMIOTHON MOCTOSITHHOM BETMYHHBI?
6. Haiinure obnacTh onpeienieHns: M 0071acTh 3HAYCHUST QYHKIMH:

7. Kakoe cooTBeTcTBUE sIBIsIETCS DyHKIMEH?

1 — do 1 - da wepHelii ﬁ/] nH wepHeIii >{ nH
2 — pe pe KpacHEIi BT KPACHBIA =
3 s Atid 2 > At - o
3 i) CHHHH cp CHHHMH Cp
. rel
4 s ] B
¢ WENTHII uT HenThIi HT
5 N 4 — » | coaw
3eneHelil nT 3eneHbIl nr
& — | m= 5 —» | =
] i ] Genbii 6
7 — cu & e it Benbiii —td ] | &
tpnoneToBbIii lec tpnoneToBbIiA BC




BAPHUAHT 2.

1. Ilepeuncnutb OCHOBHBIC IEPUOIBI PA3BUTHS MAaTEMAaTUKU
2. Uem xapakTepu3yeTcsl TpEeTHI TIEPHO] pa3BUTHS MaTEMaTHKH.
3. JlafiTe onpeseieHne MOCTOSHHOMN BETMYHUHEIL.

4. ITpueaure npuMep OECKOHEYHO OOJIBIION MEPEMEHHOW BETMYUHBI.
5. YUeMm oTinnuaeTcst aOCONIOTHAS ITOCTOSIHHAS BEJIMYMHA OT [OCTOSIHHON BETNYNHEI?

6. Haifnure o6nacTh onpeneneHus 1 00J1acTh 3HaYCHUS HYHKITHH:

6)

14

7. Kakoe cooTBeTCcTBHE ABISICTCS (DYHKITHCH?

a)

6)

B)

HepHBbIil

Genbli MH

1. HepeqnanTb OCHOBHBIC IEPUOALI pa3BUTHUA MATCMATUKHN
2. Uem xapakTepHu3yeTcsl BTOPOU Mepuoa pa3BUTHsI MATEMATHUKHU.

3. Hdaiite onpenenenne 6ECKOHEYHO OONBIION IepEMEHON BETUIHHBI.

4. IlpuBenute npuMep NEpeMEeHHON BETMYUHBI.

5. Uem oTimyaeTcsi abCOMOTHASI TOCTOSIHHAS BEJTMYMHA OT MIEPEeMEHHON BeJTHYNHBI?

6. Haiinure obmacTs ornpeneneHns U 00JIacTh 3HAYCHUS] PYHKIIHU:

IH N do 1 _ » do i
BT — pe 2 — re KpacHalil BT
- P 3 e KpacHBbIii cp
P — — CHHWI cp T
HT — dua 5 — da
= HenTbii uT 3eneHblil nt
or - faleet: ) ‘<: cogs -
1 co
6 ) i 3eneHblil Tt
[ . cu A . 3 “epHBIil BC
BC — ol Genlii 2]
huoneToBbI lge
BAPUAHT 3.

0)

B)

-4

12

7. Kakoe cooTBeTcTBHE siBIsieTCs (DyHKITHEH?

1. HepeqnanTb OCHOBHBIC IEPUOABI pa3BUTUA MAaTCMATUKH

2. Yem xapakTepu3yeTcs YeTBEPThIN IEPHOA PA3BUTHSI MATEMATHKH.
3. laiiTe onpeneneHre 6ECKOHEYHO MO MEPEMEHOM BEINYHHBL.

4. IpuBenute npuMep aOCOTIOTHOM MOCTOSTHHOW BETUYHHBI.
5. Uem otnmuaeTcs 6eCKOHEYHO OOobIas IepeMeHHas BeIMIuHa OT IEPEMEHHOM BETHYUHBI?
6. Haiinure obnacte onpeneneHns 1 001acTh 3HAYSHUS PYHKIUH:

a) 0) B) r)
1 : X “epHblit ﬁ/l nH 1 B qepHBIil >{ nH
pe KpacHblil BT 2 re KPacHbIi =l gy
2 — Afld
CHHMIt cp 3 A cHHnii cp
3 — da ] 2a .
) WEeNThIi uT HenTbli NT
> cot 5 coae
3eneHblii nr 3eneHelii nt
3 — puioy 6 iy
& i & Densii 0
[ i Genlii 7CH 7 o . lﬁ.
thuonetoBbiii lec thnonetoBbil BC
BAPUAHT 4.




7. Kakoe cooTBeTcTBHE sIBIsIeTCS (DYHKITHEH?

a) 0) B) r)
1 — e 1 : da “epHbIi ﬁ/‘] nH YepHBIR >< nH
2 — pe e KpacHbIi BT KpacHbIA =l gy
3 s Mt 2 > il - o
3 7 CHHHIl cp CHHHiI cp
3
4 — ] — .
é WenTLIi uT WenTbin HT
5 ., | com 4 — s | com
5 3eneHeIi nT 3eneHelii nt
6 e —— 3 —_— e
6 ii 6 Genbid i}
7 ’ " [ il Genblii ) gl ) l/t
tpnoneToBbIil lse thunonetoBbi BC

IIpoBepounasi padora Ne2

BAPUAHT 1.
Haiitu nponzBoHbe QyHKIMHA
1.y =5x*+3sinx —2*+9
2.y=Vx®—11x -7
3. y=e*-cosx
— B*
) 9
5.y=—2Inx+-
BAPUAHT 2.
Haiitu nponzBoiHbe QyHKIMIHA
1.y = 3* — 15x* + 8sinx + 63
2.y=6— V53 — 3x
3. y=e"-tgx
4 __ x+3
Y= cos x
5.y = —+3lnx
BAPUAHT 3.
Haiiti npousBogHbIe GyHKIIMN
1l.y=7x%+5cosx — 8% — 71
2.y =3—12x+ Vx7
3. y=sinx-e*
5—x
4y= ctg x
7
5.y =5 —>5Inx
BAPUAHT 4.
Haiiti npousBogHbIe GyHKIIMN
1.y =5x*+3sinx —2*+9
2.y =Vx8 —11x -7
3. y=e*-cosx
— Bx
T x-2 9
5y=-2Inx+ =
IIpoBepounasi padora Ne3
BAPUAHT 1.

Brruncnuts HCOIMPLCACICHHBIC MHTCTPAJIbI:

1. I(Bxs —6x+ 2)dx 3 I(Ssin X +2x—7)dx



3. I3x 2x3 —5x)dx 4, IGX +6x°

5. I1+3x2 dx

BAPUAHT 2.
Brruucnuts HeoNpeaeIeHHbIE HHTETPAJIBL:

1. J(Z—9x2+4x)dx,2. J.(4cosx—4x—3)dx

3. J.2x2(x2+5x)dx, 4, IN‘_X—de

5. Il—zxz dx

BAPUAHT 3.
BrruucnuTs HeoNpeaeIeHHbIE HHTETPAJIBL:

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

3. j(4x5 + 2x2)2xdx, 4. J‘wd

5. J-\/:de

BAPHUAHT 4.

Brrancauts HCOIMPEACIICHHLIC MHTCTPAJIbI:

1. j(Sx“ +6X —3)dx, 2. I(Scosx —2+6x)dx

3J. 5x? x 2dx4jwdx

5. J. X23+1dx

IIpoBepounasi padora Ne4
BAPHUAHT 1.
|. Berumcnuth onpesenieHHble HHTETpaibl IpuMeHss popmyiny HetoTona-JleliOHmma:

1 2 1
3
I(8x3—6x+2)dx, J.O,6x(1—x2)dx, Il+ —dx

1 0 V3 X

3

Il. Beruncnute onpez[eneHHLIe WHTErpajbl IPUMEHSS METOJ ITOJICTAHOBKU:

2 3xdx

jco{3x——jdx j X-v9— x2dx j .
X —

BAPUAHT 2.
|. BerurcauTh onpesesieHHble HHTerpajibl IpuMensis popmyity Hetotona-JleliOHuIa:

1 2 0,5 2
I(2—9x2 +4x)dx, j0,4x(1—x2)dx, j - dx
-1 0 0 1-x

“ BBI"II/IC.TH/ITL OHpeI[eHCHHBIe I/IHTeraHLI HpI/IMeHHH METOA IMMOACTAHOBKU:




Ism(Zx——jdx jx \/—d .[ Sxdx

3x2 +1

BAPHUAHT 3.
|. Beruncnuthb onpeneneHHme I/IHTeraJlLI HpI/IMeHSISI dhopmyny Hetotona-JleitOnuna:

j(7+4x —8x)dx IOGXZ x? dx

-1 V
“ BI)I‘{I/ICIH/ITI) onpeneneHHme I/IHTel“paJ'H)I HpI/IMeHSISI METOA IMMOACTAHOBKU:
% 4

T 3xdx
Ico — —3x |dx, j A4 —x2dx, j
° 2 -2

BAPUAHT 4.
|. Beramcnuts onpeneneHHble HHTETpaisl IpuMeHss popmyrty Herotona-JleliOamma:

1 2 J3
J;(Sx4+6x—3)dx, !0,5x(4—x3)dx, I[ﬁdx

Il. Beruucnuts OIMpEACICHHBIC MHTCTPAJIbl IPUMEHASA METOA IMMOJACTAHOBKU:

ism(——ijdx I N1+ 2x%dx j: 3xdx

5 2.3

IHPOBEPOYHBIE PABOTbI
no teme 1.2. O0bikHOBeHHbIE TH(depeHIHAIbHbIC YPABHECHUS

Meroanuyeckue yka3zaHusi K IPOBEePOYHbIM padoTam

JlanHble pabOTHl MOTYT OBITh MCIOJIB30BaHbl Ha 3TAre MOBTOPEHUS U KOHTPOJISI 3HAHUMU.
Pa3pabotano 2 pabotsl M3 4 BapuaHTOB 3adaHuil. Bce BapuaHThl B Kaxod padore
PaBHOLICHHBI.

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

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

Kpurepuu oueHku:

«5» 0aJ1J1I0B BBICTABJISAETCHA 00yUAKOIEMYCSl, €CJIU:
- paboTa BBINIOJIHEHA MTOJHOCTHIO;
- BCE 3a/IaHMsI BBIIIOJIHEHBI PABUIIBHO, BO3MOXHA OJHA HETOYHOCTh WJIM OIHKCKa, HE
SBJIAIOIIASICS CIEICTBUEM HE3HAHUS UM HEMOHUMAaHUSl y4eOHOro MaTepHana;

«4» 0112 BBICTABJISAETCH 00y4aOUIEeMYCsl, €CJIM:
- paboTa BBHITIOJTHEHA MOJHOCTHIO UK HE MeHee yeM Ha 80 % oT oObheMa 3a1aHusi, HO B
HEel UMEIOTCSI HEIOUEThI U HECYIIECTBEHHbBIC OITMOKH;
- paboTa BBINIOJIHEHA MMOJHOCTHIO, HO UCIOJIb30BaHbl HAMMEHEE ONTHUMAJIbHBIE MTOAXObI
K PEILLICHUIO TOCTaBJICHHOM 3a/1a4H;

«3» 0aJi1a BBICTABJIACTCH 00y4arOIeMycsl, eCJIu:
- paboTa BBHITIOJTHEHA 00JIee YeM HAIOJIOBUHY, TOMYIIEHO 00Jiee TPEeX OIMMOOK;

«2» 0aJu1a BBICTABJIACTCH 00y4arOIeMycs, eCJIu:
- paboTa BBIIOJIHEHA MEHBIIE YEM HAIOJOBHHY WM COJEPKHUT HECKOJIBKO
CYIIIECTBEHHBIX ONMIMOOK; paboTa HE BHITIOJHEHA.



IIpoBepounasi pabora NeS
BAPUAHT 1.
1. ITpoBepbTe, sBIACTCS JTH 3a1aHHas YHKIHS X = —e°t pemeHueM ypaBHeHHs X = 5X.
2. Jlano ypaBHeHue y = 2x. a) Pemmre ero, 6) HaliuTe pelieHne, YIOBICTBOPSIOIIEE HAYAIBHOMY YCIOBHIO
y(0) = 1, B) npoBeaute yepe3 Touky (0; 1) MHTETrpaIbHyIO KPHBYIO TAHHOTO YPABHCHHS.
3. Haiinure obmiee pemenne auddepeHaaIsHOro ypaBHeHs Z = sin 3x.

BAPHUAHT 2.
1. ITpoBepbTe, ABIAETCS M 3a1aHHas QYHKIHS Z = /X PellleHHeM ypaBHEHUs Z = %
2. Jlano ypaBHeHHe X = cost. a) Pemmre ero, 6) HaiiuTe pemieHue, yI0BIETBOPSIONIEE HAYATEHOMY YCIOBHIO
x(0) = —1, B) npoBeauTe uepe3 Touky (0; —1) uHTErpaTbHYIO KPHBYIO IAHHOTO YPABHCHS.
3. Haiimute o6mee pemenne gudepeHIMaNbHOr0 ypapHeHHs Yy = e,
BAPHUAHT 3.
1. ITpoBepbTe, sABIAETCS 11 3a1aHHas QyHKIHS Y= e ¥ + 1 pemenuem ypaBHenns y = —y + 1.
2. lano ypaBHeHue z = —4t. a) Pemmre ero, 6) HaiiuTe pemieHue, yI0BIETBOPSIONIEE HAYANEHOMY YCIOBHIO
z(1) = —2, B) npoBeaute 4epe3 Touky (1; —2) HHTETpabHYIO KPHBYIO JIAHHOTO yPABHEHHS.
3. Haiinute o6mee pemenne qudepeHIMaIEHON0 ypaBHEHHS Y = COS 5X.
BAPHUAHT 4.
1. IlpoBepste, sBNISETCA U 3aAaHHAA QYHKLIUS Y= — tlz pellleHHeM ypaBHeHHs y = ty2.
2. Jlano ypaBHeHue y = — sin t. a) Pemmre ero, 6) HaiiiuTe pelieHNe, yIOBIECTBOPSIONIEE HAUAIEHOMY YCIOBHIO

y(%) = 1, B) mpoBeaUTE Yepe3 TOUKY (g, 1) HMHTErPAIBHYI0 KPUBYIO JAHHOI'O YPABHEHUS.
3. Haiture obmiee pemenne quddepeHIManbHoro ypaBHeHus z2 = e Y.,
IIpoBepounasi padora Ne6

BAPUAHT 1.
1. Haiiti obmmii uaTerpain nuddpepeHnnaIbHOT0 YpaBHEHHS

a) X’dx=(2—y)dy;6) y' =3[y ;) 3xy2 = (4x2 —3)yy’.
2. Haiitn obmiee pemieHne nudepeHnanbHbIX YpaBHEHAH
a)—y +y +6y=0;6)y —2y +2y=0
3. Haiitn wactHoe pemenne audpepeHInatbHOro ypaBHEHHsI
y' +4y +4y=0,ectuy(0) = —1,y(0)=5.
BAPUAHT 2.
1. Haiiti o6muit maTerpan audepeHansHOro ypaBHEHUS

a) (x* +6)dx = y*dy; 6) y' =58y ; 8) (3x* —2)(y* —1) = X*5yy’.
2. Halitn oOmiee pemenue nudhepeHIMalbHbIX YpaBHEHHI
a)y —2y —35y=0;6)—y +2y —10y =0
3. Haiitn gactHOe pemenne nquddepeHnnanbHoro ypaBHeHUs
y =6y +9y=0,ecmy(0) =2,y'(0) = —1.
BAPUAHT 3.
1. Hatiti o6muit maTerpan audepeHansHOro ypaBHEHUS

a) x3dx=(2y-1)dy; 6) y' = 44[y ; 8) X2yy' = (1—4y2X6x2 —5).
2. Halitn oOmiee pemenue nqudhepeHIMalbHbIX YpaBHEHHN
a)-y —3y —2y=0;6)—y +2y —5y=0
3. Haiitn vactHOe pemierne au¢GepeHInanbHOro ypaBHeHHs
y "+ 10y + 25y = 0, ecmu y(0) = =3,y (0) = 2.
BAPUAHT 4.
1. Haiiti o6muit maTerpan audgepeHanrsHoro ypaBHEeHUS

a) (7—x3)dx = y°dy; 6) y' =74y ; 8) (y> = 7)3x* +2) = x*3yy’.
2. Haiitn obmuiee pemenne nuddepeHIHanbHbIX YpaBHEHUH

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

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



ITPOBEPOYHAS PABOTA Ne/
1o Teme 2.1. OCHOBBI TEOPHUHM MHOKECTB

Meroanyeckue yka3zaHusi K IpOBEePOYHbIM padoTam

Jlanable pabOTBHI MOTYT OBITh MCIOJIB30BaHbl HA ATarle MOBTOPEHUS U KOHTPOJS 3HAHUM.
Pa3paborano 10 BapuanTa 3ananuii. Bce BapuaHThl paBHOILICHHBI.

Pa6ota paccuntana Ha 20 MUHYT.

Kontpommpyemsie komnereniuu OK 01, OK 02, TIK 1.2, T1IK 2.2, TIK 2.3, TIK 3.1, [IK 3.2

Kpurepuu oneHku:
«5» 0aJ1U10B BBICTABJISIETCHA 00y4AIOIEMYCSH, €CJIN:
- paboTa BBITIOJIHEHA MTOJTHOCTHIO;
- BCE 3aJlaHHs BBINOJHEHBI MTPABHIIBHO, BO3MOXKHA OJJHA HETOYHOCTh WJIM OIHCKA, HE
SIBJISIFOIIIASICSL CIICICTBUEM HE3HAHUS WM HETIOHUMAaHUs y4eOHOr0 MaTepuarna;
«4» 0aJ/1;1a BBICTABJISAETCH 00y4YarOUIEeMYCsl, €CJIM:
- paboTa BBITIOJTHEHA MOJHOCThIO WK HE MeHee ueM Ha 80 % oT o0bema 3ajaHus, HO B
HEW UMEIOTCSI HEI0UEThI U HECYIIECTBEHHbBIC OIITMOKH;
- paboTa BBINIOJIHEHA MTOJTHOCTBIO, HO UCIOJIb30BaHbl HAUMEHEE ONTUMAJIbHBIC MTOIX0 b
K PEILICHUIO TTOCTaBJICHHOM 3a/1a4H;
«3» 0asi1a BICTABJSIETCS 00y4AKOIIEMYCS, €CJIN:
- paboTa BBHITIOJIHEHA 00Jiee YeEM HATIOJIOBUHY, JIOMYIIEHO 00JIee TPEeX OIINOOK;
«2» 0asJ1a BBICTABJISIETCS 00y4aKOIIEMYCS, eCJIN:
- paboTa BBIOJHEHA MEHBIIE YEM HAIOJOBUHY WM COJEPKHUT HECKOJBKO
CYILIECTBEHHBIX OIIMOOK; paboTa HE BBHIMOJIHEHA.
BAPUAHT 1.
1. lano muOkecTBO A = {ala — cmauya esponetickozo 2ocydapcmea}. Torna BEpHbIM OyIeT YTBEPIKIACHHE:
«MHo)xecTBO A____ ».
a) KOHCYHO M 3aJaHO TMCPCUYUCICHUEM BCEX DJJICMCHTOB; 6) OECKOHEYHO U 3aJaHO C IIOMONIbBIO

XapaKTepUCTUYECKOr0 CBOMCTBA; B) OECKOHEUHO M 33JaHHO IEPEUUCICHUEM 3JIEMEHTOB; I') KOHEYHO M 3a/IaHHO C
MTOMOIIIbIO XapaKTEPUCTUYECKOTO CBOICTBA.

2. JIs IpUBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU Oy1yT yrBepkacHus: a) V3 € Q, 6) V3 € R, B) V3 E N, 1)
V3ezZ

3. Nanbl mHOXecTBa A 1 B. Haiitn o0bemuHenue, nepecedeHne u pa3HocTh MHOKecTB A u B. a) A = {1, 5, 9,
12},B=1{0,7,9, 12, 17}; 6) A =[2, +0), B = (-0, 3)

4. 3ajmarte mnepedyrcIeHHEM DJIEMEHTOB MHOXECTBA, 3a/JaHHbIC YKa3aHHEM XapaKTEPUCTHUECKOTO CBOWMCTBA
snementoB: K = {k| ke N,k < 3,7}

5. 300pa3uTh MHOXKECTBO Ha YUCIOBOM mpsiMoii: M = {m| me R,—2 < m < 10}

BAPHUAHT 2.

1. lano mHOkecTBO A = {al|a — myscckoeums}. Torma BepHbIM OyIeT yTBEpKAeHHE: « MHOKECTBO A_____ ».
a) KOHEYHO M 33J[aHO MEePEUUCIICHUEM BCEX DJIEMEHTOB; 0) KOHEYHO U 33JJaHHO C MOMOIIBI0 XapaKTePUCTUYECKOTO
CBOICTBa; B) OECKOHEYHO W 33JJaHHO IIEPEYHCIICHUEM »JJIEMEHTOB; T) OECKOHEYHO M 33aJaHO0 C IIOMOIIBIO
XapaKTEPUCTUUECKOIO CBOMCTBA.

2. 1 mpuBEIEHHBIX HMKE MHOKECTB BEPHBIMH OYIyT yTBEpKaeHus: a) T € Q,0)t € Z,B) T € N,T) T € R.
3. lanbl MHOKecTBa A 1 B. Haiiti 00beinHeHHE, IepecedeHre U pasHoCTh MHOXKECTB A 1 B. a) A = {3, -2, 4, 8},
B={4,59-2,17};0) A= (-5, t©), B = (-0, 11]

4. 3agaTh TMepeUrCICHHEM 3JIEMEHTOB MHOJXKECTBA, 3aJaHHBIC YKA3aHHEM XapaKTEPHUCTUYECKOTO CBOMCTBA
onementoB: K = {k| k e N,k < 2,1}

5. M300pa3uTh MHOKECTBO Ha YHUCI0BOM npsimoii: M = {m| me R,9 <m < 21}



BAPHUAHT 3.

1. Tano muoxectBo 4 = {ala — acencroe umsa}. Torga BepHbIM OyAeT yTBepxKAeHHE: KMHOKECTBO A____ — _».
a) KOHEYHO W 3aJIaHO MMEPEUHCICHUEM BCEX DIIEMEHTOB; 0) KOHEYHO U 33J]aHHO C IMOMOIIBIO XapaKTePUCTUIECCKOTO
CBOWCTBa; B) OCCKOHEYHO M 3aJ[aHHO TNEPEYMCIICHHEM OJIIEMEHTOB; T) OECKOHEYHO U 33JaH0 C IIOMOIIBIO
XapaKTepUCTUIECKOTO CBONCTBA.

2. Jlnst mpuBEICHHBIX HIKE MHOXKECTB BEpHBIMH OYAyT yTBepKAeHus: a)e € R,0)e € Z,B)e E N, 1) e € Q.
3. Naubl MHOXecTBa A u B. Haiitn 00beinHeHE, IEpeceYeHHe U pa3HOCTh MHOXeCTB A u B. a) A = {0, -3, 7,
11}, B={2,0, 11, -2, 12}; 6) A=(-10, +o), B = (—o0, 12]

4. 3agaTe MeEpevHCICHUEM 3JIEMEHTOB MHOXECTBA, 3a/JaHHBbIC yKa3aHHEM XapaKTepHCTHUECKOTO CBOMCTBa
anementoB: K = {k| k e N,k < 4,02}

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

BAPUAHT 4.

1. lano muoxectBO A = {ala — 6ykeswl pycckozo angpasuma}. Torma BepHbIM OYIET yTBEPKICHHE:
«MHOxkeCcTBO A ».
a) KOHEYHO U 3a/IaHO MEePEUYNCIICHUEM BCEX AJIEMEHTOB; 0) KOHEYHO U 3aJ[aHHO C IMOMOIIBI0 XapaKTePUCTUIESCKOTO
CBOMCTBA; B) OCCKOHEYHO M 3aJaHHO IIEPEUYMCIICHHEM 3JIEMEHTOB; T) OECKOHEYHO W 3aJaHO C ITOMOIIBIO
XapaKTePUCTUYCCKOTO CBOMCTRA.

2. Jls IpMBEICHHBIX HIDKE MHOXKECTB BEPHBIMHU OynyT yrBepkaeHus: a) 2v/7 € N, 6) 2v/7 € Z, B) 24/7 € R,
r) 247 € Q.
3. lausl MHOKecTBa A u B. Haiiti 06bequneHue, epecedenne u pasnocts MHOXecTB A uB.a) B={-8,7,0, 5,
9},A=1{1,5,9,0};6) A=[-8, +0), B= (-0, -1)

4. 3ajaTh TMEPEYHCICHHUEM 3JIEMECHTOB MHOXECTBA, 3a/IaHHBIC YKA3aHHEM XapaKTePHCTHUYECKOTO CBOWMCTBA
anementoB: K = {k| ke Z, |k| < 4}

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

BAPUAHT 5.

1. Tano muoxectBo A = {ala — nranemol conneunoii cucmemor}. Torna BepHbIM OyIET YTBEPKICHHUE:
«MHoxecTBO A_____ ».
a) KOHEYHO U 3aJ]aH0 TMEPCUYUCIICHUEM BCEX OJJIEMEHTOB, 0) OECKOHEYHO | 3aJlaH0 C IOMOIIBIO
XapaKTePUCTUIECKOT0 CBOWCTBA; B) OECKOHEYHO W 33/IaHHO MEPEYUCIEHNEM JJIEMEHTOB; T') KOHEYHO W 33J]aHHO C
MTOMOIIIBIO XapaKTePUCTUIECKOTO CBOMCTBA.

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

3. Jlansr MHOXecTBa A 1 B. Haiftn oObenuHeHne, nepecedeHrne u pa3HocTh MHOXecTB A u B. a) A = {2, 3, 5,
6},B={14,6,2,-2,4};6) A=[-7, ), B = (0, 2)

4. 3agaTh TepedrCICHHWEM 3JIEMEHTOB MHOXKECTBA, 3aJaHHBIC YKA3aHHEM XapaKTePUCTUYECKOTO CBOMCTBA
snementoB: K = {k| ke Z, |k| < 3}
5. M300pa3uTh MHOKECTBO Ha YHUCIOBOM npsimoii: M = {m| m e R,—10 < m < 0}

BAPHAHT 6.
1. Tano muoxectBo 4 = {ala — cmpanuya knueu}. Torga BepHbIM OyIET YTBEPXKIEHHE: KMHOKECTBO A_____ ».
a) KOHEYHO U 3aJ]aHO MEePEYUCIICHUEM BCEX DIIEMEHTOB; 0) KOHEYHO W 33J]JaHHO C IMOMOIIBIO XapaKTePUCTUIECKOTO
CBOMCTBa;, B) OCGCKOHEYHO W 3aJIaHHO IEPEYMCICHUEM »3JIEMEHTOB; I') OECKOHEUYHO M 3aJaH0 C IIOMOIIBIO
XapaKTEPUCTHIESCKOTO CBOHCTBA.

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

F) 2 5 € R.
3. Naubl MHOXecTBa A u B. Haliti 00beinHeHE, TIEpeceYeHHe U pa3HOCTh MHOXeCTB A 1 B. a) A = {6, §, 1, 0},
B={8,-3,4,6,5};0) A=(-5,+»), B = (-0, 7]

4. 3anmaTh TEPEUYUCIICHUEM DIIEMEHTOB MHOXECTBA, 3a/IaHHBIC YKa3aHHEM XapaKTepUCTHUECKOTO CBOWMCTBA
snementoB: K = {k| k e Z, |k| <5}

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

BAPUAHT 7.
1. Mano muoxectBo A = {ala — dom na dannoii ynuye}. Torna BepHbIM OyzeT yTBepsKaeHue: «MHOKECTBO
A ».



a) KOHEYHO M 3aJ]aHO MEPEYUCICHUEM BCEX JIEMEHTOB; 0) KOHEUHO U 33/IaHHO C MOMOIIBIO XapaKTEPUCTUIECKOTO
CBOWCTBa; B) OECKOHEYHO M 3aJaHHO IEPEUMCICHHEM OJIIEMEHTOB; T) OECKOHEYHO M 33JaHO C IIOMOIIBIO
XapaKTepUCTHIECKOTO CBOHCTBA.

2. 111 npuBEICHHBIX HMKE MHOKECTB BEPHBIMH OYIyT yTBepKacHUS: a) 3e € R, 0) 3e € Z,B) 3e € N,
r)3e € Q.
3. lansl MmHOXecTBa A u B. Haiitn 00bequHeHue, nepecedeHue u pasHocts MHOXecTB A 1 B. a) A = {3, 5, 6, 0},
B={1,-8,7,0,5};06) A=[10, ), B = (-0, 17)

4. 3agaTh TeEpevrCICHUEM 3JIEMEHTOB MHOXECTBA, 3a/JaHHBIC YKa3aHHEM XapaKTEPHCTHYECKOTO CBOWMCTBA
snementoB: K = {k| ke Z, |k| < 1,1}

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

BAPUAHT 8.
1. Tano muoxectBo 4 = {ala — cmydenm oannoti epynnet}. Torna BepHbIM OyeT yTBEpkKIeHHE: « MHOKECTBO
A ».
a) KOHEYHO M 3a/1aHO NEPEUHNCICHUEM BCEX IEMEHTOB; 0) KOHEYHO U 33JaHHO C ITOMOILBIO XapaKTEPUCTUIECKOrO
CBOICTBa; B) OECKOHEYHO M 3aJaHHO MEpPEUYUCIICHHEM OJIIEMEHTOB; T) OECKOHEYHO W 33JaHO C IIOMOIIBIO
XapaKTePUCTUIECKOTO CBOMCTBA.
2. Jlnst pHBEICHHBIX HIKE MHOKECTB BepHBIME Oy1yT yTBepxaeHus: a) 3vV2 € N, 6) 3v2 € Z, ) 3v/2 € R,

r)3v2 € Q.
3. ausl MHOKecTBa A u B. Haiiti o6bequneHue, iepecedenne u pasnocts MHOXecTB A n B.a) B={-3, 2,6, 7,
0},A=1{8,3,0,6};6) A=][-10, +), B =(—0, -2)

4. 3anaTh TEPEYHCICHHUEM 3JIEMECHTOB MHOXECTBA, 3a/IaHHBIC YKa3aHUEM XapaKTePUCTHUECKOTO CBOMCTBA
anementoB: K = {k| ke Z, |k| < 6}

5. 3006pa3uTh MHOXKECTBO Ha YUCIOBOM mpsiMoii: M = {m| me R,—6 < m < 13}

BAPUAHT 9.

1. Mano mHOxecTBO A = {ala — mouka na nrockocmu}. Torna BepHbIM OyIeT yTBepKACHHE: «MHOXKECTBO
A ».
a) KOHEYHO M 3a/1aHO MEPEUYHCICHUEM BCEX IEMEHTOB; 0) KOHEYHO U 33[JaHHO C IMOMOILBIO XapaKTePUCTUIECKOTO
CBOICTBa; B) OECKOHEYHO W 3aJlaHHO IIEPEYHCICHWEM »JJIEMEHTOB; T') OECKOHEYHO M 3aJaH0 C TIOMOIIBIO
XapaKTepUCTHIECKOTO CBONCTBA.

2. JIyist NpUBEICHHBIX HIKE MHOMKECTB BEPHBIMHU OY/IyT yTBEpKAeHHS: a) 12 € R, 6) m? € Z, B) w2 € N,
r)m? € Q.
3. lansl MHOXKecTBa A 1 B. Haliti 00bequHeHe, Iepecedenne 1 pasHocTh MHOXecTB A 1 B. a) A= {3, 7, 6, 5},
B=1{4,3,11,9,5};6) A=(10, +0), B = (-0, 12]

4. 3agaTh NEPEYHCICHUEM 3JIEMEHTOB MHOXECTBA, 3aJaHHBIE YKa3aHHEM XapaKTEPHCTHUECKOI'O CBOMCTBa
snementoB: K = {k| ke N,k < 3}

5. 300pa3suTh MHOXKE