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EH.O1. MaremaTtuka
CIIEIMAJILHOCTEH.

26.02.06 Dxcrmyaraiys CyJJOBOTO 3JIEKTPOOOOPYIOBAHUS U CPEIICTB AaBTOMATUKHU

YueOnsriii man 2023 roga pa3paboTKH.

Kepus

1. Haznauenue ¢ponaa oueHouyHbix cpeacts (POC) no qnucuumninHe



®OC no yuebnoir mucuummae OV][.10 «Marematuka» Ijisi CTYACHTOB CHEIMATIbHOCTEH
26.02.06 DxcrutyaTamusi CyIOBOTO JIIEKTPOOOOpPYIOBaHUS W cpeacTB aBTomatuku u 26.02.05
DKCIuTyaTanus CyJ0BBIX SHEPTETUUECKUX YCTAHOBOK — ATO COBOKYITHOCTh KOHTPOJIBHBIX MaTEPHAIIOB,
Hpel[HaSHa‘-IeHHLIX JUIA I/I3M€p€HI/I$I ypOBHSI JOCTHUIXCHUA 06yqa}0m1/1Mc;1 yCTaHOBJIeHHBIX pe3yanaTOB

oOyuenus. @OOC wucnonb3yercs NOpU MNPOBEACHUH TEKYIIET0 KOHTPOJS YCIEBAEMOCTH U

MIPOMEXKYTOYHOM aTTEeCTAI[NN 00YJAFOIIUXCSI.
3agaun ®OC:
— YIIpaBJICHHE TIPOIECCOM MTPHOOpETEeHUs 00YyJAIOMUMUCST HEOOXOAMMBIX 3HAHUNA, YMEHUH;

— OICHKa ,Z[OCTI/I}KCHI/Iﬁ o6yqa}01u1/1xc>1 B IIpOLECCE H3YUCHUA OUCHUILIMHBI C BBIACICHHUEM
MOJI0KUTEIbHBIX/ OTPULATCIIbHBIX PE3YyIbTATOB n IJIaHUPOBAHUC Hpe;[ynpencna}oumx/

KOPPEKTHPYIOLIUX MEPONPUATHIA;
— CaMOIIOATOTOBKA U CAMOKOHTPOJIb 00Y4aIOIIUXCsl B IIpoLiecce 00yueHuUsI.
2. Crpykrypa ®OC 1 npuMeHsieMble MeTOAbI OLICHKH MOJTYy4YeHHBIX 3HAHUI

KOHTpOJII) M OIICHKA PE3YyJIbTATOB OCBOCHUA AVCHUILUIMHBI OCYIICCTBIIACTCS MPCIIOAABATCIIEM B
nponecce IMpPOBCACHUA IMPAKTHUYCCKUX 3aHHTHI>i, YCTHBIX OIPOCOB, TEKYWCIO0 TEMATHUYCCKOI'O

TECTUPOBAHMS, 4 TAKIKC BBITIOJITHCHUA 06yqa}01111/1M1/1cs1 JOMaIIHUX BaI[aHI/Iﬁ
MaTepI/IaJ'I CUHUTACTCS YCBOCHHBIM:

- C OIIEHKOW «OTJMYHO», €CJIU KypcaHT 0e301mr6049Ho BoinonHsIeT 90-100% 3amanuii paboThl;
- C OIICHKOM «XOpOIIO» , €CIIM B paboTe BBHIMOIHEHO MpaBUIbHO OT 70% 3aaHuii U BhIIIE C

HE3HAYNTEILHBIMU OIINOKAMY,
- C OLICHKOW «yJA0BJIETBOPUTEIbHOY, €CIIU pelIeHo MpaBmiIbHO OT 50 % 10 69% 3amanwuii

HpHMeHﬂeMble METOAbI OMEHKH IMOJYYCHHbIX 3HAHHH 110 pasaejaM JTUCHUIIJIMHBI

Tema Okcnpecc Maremar | [Iucemennas | Mrorossriit | [Ipomexyrounas
0Ipoc Ha | vyeckuit | pabota 1o | TecT aTTecTanus
JEKIMIX 110 | AUKTAHT | TEMeE
TEKYyLIEH TeMe
(axcmpecc-
TECTUPOBAHUE)

Paznen 1. OcHOBBI TMHEHHON alreOpbl

Tema 1.1 Marpunst. + + + + Hud. 3auer
CucteMbl JIMHEHHBIX
ypaBHEHUU
Pasnen 2. MatemMaTidecKuii aHAINA3

Tema 2.1 + + + + Jud. 3auer
HuddepenunansHoe
U UHTETpaIbHOE
WCUHNCIICHUE.
Tema 2.2 + + + Jud. 3auer
OOBIKHOBEHHBIE
Qg depeHImaIbHbIe
ypaBHEHHS

Paznien 3.0cHOBBI TEOPUH BEPOSATHOCTEN U MAaTEMAaTHUECKOM CTATUCTHKHU
Tema 3.1 + + + Hud. 3auer
OcHoBBI TEeopun
BEPOSATHOCTEM u
MaTeMaTU4eCKON
CTaTUCTHUKH

BxoaHoe TectTupoBanue



BAPUAHT 1
1
1.  BeumcauThb. +/125-3/32 —52

A b B r )l |
1145 10vV2 -5 9 9.5 14000 - /5
sin 45° cos15° — cos 45° sin15°
2. Bbrumciaurs: — 5
2sin15" cos15
A b B r )l |
1 1/2 V312 1/V3 V3
3. BblOepure TOUYKY, Yepe3 KOTOPYIO NPoXoauT rpaguk pynkmum: y=2*+1
A b B r
M(3;7) N(3;9) K(4;8) P(4;9)
4. Haiitu o01acThb onpenesnennst pynkuun: y= lg(16-x?)
A b B r
(-4-2)v  (-2;4) (4;00) (-4;4) (-4;00)
5. Berumeantb: 2 l0gs25+3l00264
A b B r
8 12 18 22
6. Pewmuth ypaBHeHue: tgSx=-1
A b B r
(-1)"n/3+2mn (-1)"2n/3+2an  -n/20+mn/5 3n/20+7nn/5, neZ
o B oL 23 -1
: BIYHMCJIUTDH Mpeaes: ||£D 3' _5x
A b B r )l |
2 3 2/3 3/2 -2/3
8. Haiitu mepBooopasnyw ¢yuxkuum f(X), rpadgux KoTOpol NMPOXOAUT Uepe3
Touky M: f(X)=x3+2, M(2;15)
A b B r
1/4x%42x+7 x+2x+15 x*2x-15 IPYrof OTBET
BAPHUAHT 2
1.  Borumcants: 0,1-/20:/45 - 5;—(7)
A B B r i |
-25 55 -10 0 JPyroi OTBET
cosda
2.  YOpOCTUTH: 05 20 —Sin 20
A b B r )l |
2sin2a 2c0S2a. cos2a+sin2a. cos2a-sin2a. sin20-cos2a.

3. Bbi0epurte TOUKY, Yepe3 KOTOPYIO Npoxoaut rpadux pynknuu: y=(1/3)*-1
A b B r



K(-3;-10) M(-3;8) N(-2;5) P(-2;8)

4. Haiitu o01acTh onpenesenus Gynkuun: y= logis(x3-2X)
A b B r

(0;2) (-0s0)u(2;0)  (-05-2)U(0;0)  (-2;0)

5. Beruucantb: 3 109749-5l00216

A b B r
-26 -14 14 26
6. PemmnTh ypaBHeHnue: Sinx/2=+3/2
A b B r
(-1)"n/3+27n (-1)"2n/3+2an  -n/20+7n/5 3n/20+7nn/5, neZ
o B X2 43x42
: BIYHCJIMTD Hpeaes: | |m 1
A B B r |
1 -1 0 00 JIPYroi OTBET
8. Haiitm mepBooopasnHy ¢yuxkunum f(X), rpadgux KoTOpoi NMPOXOIUT Uepe3
Touxky M: f(X)=4x+1/x?, M(1;4)
A b B r
4x%+1/x+4 2x%-1/x+1 2x%+1/x+4 IPYroi OTBET

Kpurepnii oueHuBanus tecra: 3a KaKIblii NpaBUIbHBIA OTBET Aaercs oauH Oami. Eciam kypcant
Habpai1 4-5 6aiIoB -OlIEHKA «YJJOBJIETBOPUTEIBHO», 6-7 OAJIIOB - OIIEHKA «XOPOILI0», 8 OAJIJIOB - OLIEHKA
OTJINYHO.

OTBeTbI HA TeCT

Bapmuanr 1
1 2 3 4 5 6 7 8
r a 0 B r B B a
Bapmuanr 2
1 2 3 4 5 6 7 8
0 B r 1] 1] 0 1] r

OIIeHO‘leIe MaTepHuaJbl 1JI NPOBECACHUSA TCKYIIEIro KOHTPOJIsA.

JKcenpecc oNnpoc HA JIeKHMAX M0 TeKylleid TeMe (AKCIpecc-TeCTUPOBaHKeE).



Bonpocst

PexoMenayemoe comepikaHne OTBETa
(MCTOYHUK)

Tema 1.1 MaTpuusbl. CucreMbl JIMHEHHBIX YPABHEHHUI

1. JlaTh ompeneneHue MaTPHUIIBL.
2. Ha30BUTE OCHOBHBIE THITHI MATPUII.
3. Kakue ocHOBHBIE anreOpanueckue Omnepanuu

IMPOU3BOJAT C MATPULIAMH.

4. Kak BBYHCINTH ONPEOCTUTEIH BTOPOTO H
TPETHETO MopsiiKa?

Koncnekr JIEKLHH o JUCLUIIIINHE
Maremaruka aias CTYyJEHTOB (KypcaHTOB) 2
Kypca BCeX CIEHHaJIbHOCTEH TEXHUYECKOTO
npodwis ouHol (opmbl 00yueHust / coct. B.
I1. Hewaesa. — Kepub, 2016, c. 6-11.
Maremaruka, TPaKTUKYM [UIsl CTYIEHTOB 2
Kypca OYHOMU hopmbl oOy4eHus
CHEIUAIBHOCTH

26.02.06 DkcrmyaTtaius CyJ0oBOroO
AIIEKTPOOOOPYIOBAHUS U CPEJICTB
aBromatuku/ coct. M. A. Jlpauesa. -Kepus,

2019, c.6-10

5. B uyewm 3akmovaercs meton Kpamepa?

6. MOXHO 1M pEmUTh CHCTEMY YpaBHEHUH
MetonoMm Kpamepa ecim onpenenurenb paBeH
HYJIIO?

7. B ugem 3akmovaercs cytb MeTona ["aycca?

8. Kakas cucrema Ha3bpIBacTCS HEOMPEICIICHHOM,
OTpE/ICIICHHOM, COBMECTHOI u
HECOBMECTHOM?

9. Kak ¢ mnomompio Meroma [aycca MoOkKHO
UCCIIEI0BATh CUCTEMY?

Koucnekr JIEKIIAH o MUCLIAIIINHE
Maremaruka aisi CTYyJEHTOB (KypcaHTOB) 2
Kypca BCeX CIIEHaIbHOCTEH TEXHUYECKOTO
npodwis ouHol (opmbl 00yueHust / coct. B.
I1. HewaeBa. — Kepub, 2016, c. 8-15.
MaremaTnka, TpPaKTUKyM MJIsi CTYACHTOB 2
Kypca OYHOMU dhopmbl oOyueHus
CHEeHATBHOCTH

26.02.06 Dkcrutyaraius cy10BOro

AIIEKTPOOOOPYIOBAHUS U CPENICTB
aBromatuku/ coct. M.A. JIpaueBa. -Kepub,

2019, c.11-20

10. Yro Takoe MHUMAas eTUHUALA?

11. Kak n3o00paxaercss KOMIUIEKCHOE YUCII0?

12. Kakue KOMIUIEKCHBIE YHWCJIa  Ha3bIBAIOTCS
CONIPSIKCHHBIMU ?

13. Kakue (bopMbI KOMILIEKCHBIX qucen
CYILIECTBYIOT?

14. Kak cknaapIBaroTCsl KOMIUIEKCHBIE Yrciia?

15. Kak yMHOXUTb JIBa KOMIUIEKCHBIX 4Yncia’?

16. Kak pa3ienuTh 1Ba KOMIUIEKCHBIX gncia?

17. Hanumre dpopmyny Myaspa.

Koncnekr  nekumit  mo  JUCHMIUIMHE
Marematuka nasi CTyJEHTOB (KypcaHTOB) 2
Kypca BCEX CIEHUATbHOCTEH TEXHUYECKOTO
npoduins ouHoit Gopmbl 00ydeHus / coct. B.
I1. Heuaesa. — Kepub, 2016, c. 63-67.
MaremaTnka, TpPaKTUKyM ISl CTYJISHTOB 2
Kypca OYHOI bopmbI o0y4YeHHs
CTHEeUATBHOCTH

26.02.06 Dkcrutyaraius cy10BOro
AIEKTPOOOOPYIOBAHUS U CPEICTB
aBToMaTHku/ coct. M.A. JlpaueBa. -Kepus,
2019, ¢.19-25

Tema 2.1 InddepenuuanbHoe U

HHTErpajJbHOC¢ HCHUCTICHHUEC

1. JlaiiTe onpenenenue GyHKITUN.

2. Uro Takoe 001acTh ONpEeICHUS u
MHOKECTBO 3HAUCHUH HyHKIIUNU?

3. Kaxknue byHKIMHA Ha3bIBAIOTCS
BO3PaCTAIINMH, YOBIBAIOIIIMMH, MOHOTOHHBIMU?
4, Kaxkue byHKIMHA Ha3bIBAIOTCS

NEPUOANYECKUMHU ?

Koucnekr JIEKIIUH o MUCIUILINHE
Marematuka s KypCaHTOB 2  Kypca
cnenmanpHOocTeld  26.02.06  Okcruryaranus

CYJIOBOTO JJIEKTPOOOOPYIOBAHUS U CPEACTB
aBTOMATHKH, 26.02.05 OKCIuTyaTauus
CYJIOBBIX JHEPreTUYECKHX YCTAHOBOK OYHOM
dbopmbl 00yuenus / coct. M. A. JlpaueBa. —
Kepub, 2021 1., c. 44.




5. HazoBute 3JIeMEHTapHbBIE ¢byHkMy, | MaremMaTuka, MPAKTUKYM HJs KypCaHTOB 2
MIPUBEIUTE X IPAPUKH. Kypca OYHOMU hopmbl oOy4eHus
6. JlaiiTe onpeneneHue npeaena GyHKIUH. CIIELUAJILHOCTH
7. Kakue ¢ynkumu HaspiBarorcs Oeckoneuno | 26.02.06 DxcmryaTanus cynoBoro
MaJIbIMH, KaKUe OECKOHEUYHO OOJILIIUMU? 3J‘I€KTp0060pyL[0BaHI/I${ U CPEJICTB
8. Kakwpe BH/IbI HEOIIPEACICHHOCTH BbI 3HaeTe? | apromaruki, 26.02.05 DKcIuryaTarms
CYJIOBBIX YHEPreTUYECKUX YCTAHOBOK / COCT.

9.  Kak packpbIBatoTCst HEONPEAEICHHOCTH 2 u | U.A. [lpadesa. -Kepus, 2022, ¢.60

00
%
0
10.  Hamumwure (hopmyIib MIePBOTO
3aMEeYaTeNbHOTO MpeJIeNia.
11.  Hamwumwure bopmyny BTOPOTO
3aMEeYaTeNbHOTO Mpeeia.
12.  UYro Takoe npousBojiHas GYHKIUHU? Koncnexkr  meknuii  mo  AMCHMILIMHE
13.  Pacckazarb npasuia quddepeHiupoBanns 1 | Matematuka i1 KypcaHTOB 2 Kypca
Ta0JIMIly IPOU3BOJIHBIX. cnenuanbHocter  26.02.06  Oxcrutyaranus
14. B uyem 3aKmouaercs MEXaHMYECKUH M | CYIOBOIO DJICKTPOOOOPYNOBAHUS M CPEICTB

F€OMETPUUYECKUN CMBICI IPOU3BOJHON?

15.  Ilyctep ¢yakmms Q(f) -  komuuecTBoO
ANEKTPUYECTBA, MPOXOIALIEIO Yepe3 IMOIMEPEUHOE
ceyeHue npoBoAHMKa 3a BpeMs t. UTo Halinem, B3sB
IIPOU3BOJHYIO OT 3TOM QyHKIMNU?

16. Paccka3zate MIPaBUIIO HaXOXKIECHUS
MIPOU3BOTHOM CIIOKHOU (DYHKITHH.

17.  Kakue TOYKM  Ha3bIBalOTCA  TOYKaMH
3KcTpeMyMa QYHKIUU?

18. Kak Hailtu  skcTpeMyMbl  (QyHKIUH,
WHTEPBAIBI BBITYKIOCTH, BOTHYTOCTH?

19. Kak Haiitu TOukM mnepernba, HHTEPBAJIBI

BBITTYKJIOCTH, BOTHYTOCTH Tpaduika GyHKImu?

20.  TlpuBemute OOMIIyI0 CXEMYy HCCIICIOBAHUS
(GYHKLIMU 1 TOCTpOEHHS rpaduKa.

aBTOMATHKH, 26.02.05 DKcrutyaTauus
CYJIOBBIX JHEPreTUYECCKHX YCTAHOBOK OYHOM
dopmbl 00yuenus / coct. M. A. [IpaueBa. —
Kepub, 2021 1., c. 44.

Martemaruka, TpakTHKyM i KypCaHTOB 2
Kypca OYHOHU (bopMbI oOyueHus
CIIeIIUAIbHOCTH

26.02.06 DxcruryaTarus CyJ0BOTO
AIIEKTPOOOOPYTOBAHUS U CPENICTB
aBToMaTukH, 26.02.05 Dxcrutyaranus
CYJIOBBIX PHEPTe€TUUYECKUX YCTAHOBOK / COCT.

N.A. lpauesa. -Kepun, 2022, c.60

21.  UYto Ha3pIBaeTCs MEPBOOOPA3HON?

22.  JlaiiTe onpeaeneHHe  HEONPEEIEHHOTO
HHTErpaia.

23.  Ilepeuncnure cBOMCTBa HEONpPEEIECHHOTO
HHTErpaia.

24. B 4eM 3aKkir04aeTcsi METOJ MOJCTAaHOBKU?
25.  Kakas reomerpuueckas 3ajaya MpUBOIAUT K

TMOHATHUIO OIIPCACICHHOI'O I/IHTel"paJ'Ia?

26.  Hazoswute OCHOBHBIE CBOMCTBA
OTIpPEIeIICHHOTO HHTETpaa.

27.  Hamumure popmyny Hetotona-Jleitoamua.
28.  Kak HaifTu mjomans IMiIOCKOH (uUrypsel c

TTOMOIIBIO ONPEICICHHOIO HHTETrpaia’?

Koucnekr JIEKIIUH o MUCIUILINHE
Marematuka s KypCaHTOB 2  Kypca
cnenmanpHOcTed  26.02.06  Okcruryaranus

CYZIOBOTO 3JIEKTPOOOOPYJOBAHUS U CPEICTB
aBTOMATHKH, 26.02.05 OKCIuTyaTanus
CYJZIOBBIX JHEPreTHMYECKHX YCTaHOBOK OYHOM
dbopmbl 00yuenus / coct. U. A. JlpaueBa. —
Kepub, 2021 1., c. 44.

MaremaTrka, TPaKTHKyM /s KypCaHTOB 2
Kypca OYHOI bopmbI o0y4YeHHs
CHEIHAIbHOCTH

26.02.06 Dkcrutyaraius cy10Boro

AIIEKTPOOOOPYIOBAHUS U CPENICTB
aBToMaTukH, 26.02.05 Dkcrutyaranus




CYJIOBBIX YHEPTE€THUECKUX YCTAHOBOK / COCT.

29. KakoB (usnyeckuii CMBICT ONPEICICHHOTO
uHTerpana’?

N.A. Hpauesa. -Kepub, 2022, ¢.60

Tema 2.2 O0bIkHOBeHHBIE TH (DD

epeHIAIbHbIE YPABHEHHUS

1. Haiite ompenenenue muddepenimansHoro | Koncnekr — ynekumii  mo  JUCHMIUIMHE
ypaBHEHHUSL. Marematnka [uis  KypcaHTOB 2  Kypca
2. Yro SIBIISICTCS pemiennem | cnenuansHocTelt  26.02.06  Oxcrutyararus
muddepenmanbHOro ypaBHeHus? CYZIOBOTO 3JIEKTPOOOOPYJOBAaHHUS U CPEACTB
3. JlaiiTe moHATHE OOIIEr0 M YacTHOIO | aBTOMATHKH, 26.02.05 Okcrutyaranus

pemenus Y.

CYAOBBIX DHCPI€THYCCKUX YCTAaHOBOK OYHOM

4, Chopmymupyiite 3anauy Komn. dopmbr o0yuenus / coct. M. A. [IpaueBa. —
5. Kepub, 2021 1., c. 44.
6. Kakue yYpaBHEHUS Ha3bIBatoTCs | MareMaruka, MPakTHKyM JUIsi KypCaHTOB 2
YpaBHEHUSMH C Pa3JICSIOMUMHUCS IepeMeHHbIMU? | Kypca OYHOM (opmsbr 00yucHuUs
7. Haiite onpenenenue Y Broporo nopsiaka. | CICHHATBLHOCTH

26.02.06 DkcrmyaTtaius CyJoBOroO
8. Pacckaxxure o JY 2-ro mopsaxa, | 2I€KTpoOOOPYIOBaHMsS U CPEJCTB
JIONYCKAIOIIKX MOHWKEHUE TTOPSIAKA. aBTOMaTukH, 26.02.05 Dxcrutyaranus
9. Haiite onpeseneHne IMHEHHOTO | cynOBBIX YHEPIETHUECKUX YCTAHOBOK / COCT.
OIHOPOJHOrO  AM(QEpPeHUNANTBHOIO  yPAaBHCHHUS | p1 A Tlpaucesa. -Kepus, 2022, ¢.60
BTOpPOTO nopsiIKa c MTOCTOSIHHBIMH
K03 punreHTamu.
10.  Yro Ttakoe xapaKkTepuCTUYECKOE ypaBHEHHUE?

Kak ono cocrasasiercs?

11. PacckaxkuTe, Kak HaxomuTcs  oOiee
pemenue JIOAY 2 —ro mopsaka ¢ MOCTOSHHBIMHU
KodhUITMEHTAMH.

Tema 3.1 OcHOBBI T€OPHH BEPOSITHOCTE

1 1 MaTeMAaTHYeCKOH CTATHCTHKH

1. aiite onpezneneHue coObITUS.

2. Kakue coObITHSI Ha3bIBAIOTCS JOCTOBEPHBIMH,
HEBO3MOKHBIMU, CITy4allHBIMU?

Koucnekr JIEKIUH o IOUCIUILINHE
Marematuka s  KypCaHTOB 2  Kypca
cnemmanpHocTed  26.02.06  Okcruryaranus

CYZIOBOTO JJIEKTPOOOOPYJOBAaHHUS U CPEACTB

aBTOMATUKH, 26.02.05 DKCIuTyaTanus
3. IlpuBenure bopmyy 51 CBOMCTBA | CYJIOBBIX SHEPreTUYECKHX YCTAaHOBOK OYHOM
KJIACCUYECKON BEPOSITHOCTH. dbopmbl 00yuenus / coct. M. A. JIpaueBa. —
Kepub, 2021 1., c. 44.
4. Jlaiite orpesielieHue JMCKPETHOM u | MaTemarnka, TPaKTHKyM JJII KypCaHTOB 2
HETIPEPBIBHOW CIIy4ailHON BEJIMYMHBI. Kypca OYHOMI (bopmbl o0y4YeHHs
CITeUaILHOCTH
5. Uto Ha3pIBaeTCs 3aKOHOM pachpeelieHus 26.02.06 Oxcrutyaranus Cy/10BOro
CITyJaifHOM BEJTMYUHBI? AIIEKTPOOOOPYIOBAHUS U CPENICTB
aBToMaTukH, 26.02.05 Dkcrutyaranus
6. Jlaiite onpenenenne u popmyry BBIMUCIICHIA | ¢y 0BBIX SHEPreTHIECKHX YCTAHOBOK / COCT.
MaTEMATH4eCKOro  OXMIAHWA  AUCKPETHOR | 1y o Jipauesa. -Kepus, 2022, ¢.60
CITy4aitHOU BEJTMYHUHBI.
7. [aiite ompenenenue U GOpMyIy BBIYHACICHUS

JTUCTIEPCUU CITy4YaiHOW BEJTUYUHBI.




Kputepuii oneHHBaHHA dKCIIPecc- TeCTAa: KypCaHTy 3aJaeTcs TpU Bolpoca. Ecim KypcaHT oTBeuaeT
Ha BCE BOMPOCHI YETKO U MOJIHO - OLEHKA «OTIMYHOY, €CIIU KypCaHTy TPeOyIOTCS HE3HAUNTEIIbHBIC
MOJICKA3KH, HO BUIHO, YTO OH IOHSII TEMY, OpUEHTHUPYETCS B (hOpMyJiaxX U MOHATHSAX - OLICHKA
«xopomo». Ecii u3 Tpex BOIIpOC OTBEYAET Ha OJMH - OLICHKA «yJOBJIETBOPUTEILHON.

MaTtemMaTH4YeCKHHA JUKTAHT

Bonpocsl OTBeTbI
Tema 1.1 MaTpuusl. Cucrembl JIMHEHHBIX YPABHEHMI
KommekcHble yucia
1. Yewmy pasHo i -1
—2i
2. Brraumcnurts —
|
3. Hammcarp TPUIOHOMETPHYCCKYIO T ..
opmy uncna Z = 2I Z= Z(COSE +13In E)
4. Berancmuts — 5+ 2i — 3i° —5+3l
5. Hanwucars TPUrOHOMETPUUECKYIO NG T .. T
dopmy uncna Z=1+1 Z= Z(COSZ +1SIn Z)
6. Hamummrte 4ucno,  COMpPsDKEHHOE | Z = —3 — 2|
aucny Z=—3+ 2l

Kputepnuii ouenuBanusi: Bce 6 3aaHMii BHITOTHEHBI BEPHO - OLIEHKA «OTIHYHOY, 4,5 3a1anuii
BBITIOJTHEHBI BEPHO - OI[EHKA «XOPOIII0», 3 - OLIEHKA «YOBIETBOPUTEIHHOY.

Tema 2.1 InddepeHuuaibHoe H HHTETPaJIbHOE HCUHCIECHHE
Haiitu npousBoanyto QyHKIHH OtBeTsl
1. y=-3x? —6x
2. y=2Jx 1
Jx
3. y=3" 3°In3
4. y=sinx COSX
5. y=CO0SX —sin X




6. y=Inx
X
7. y=3x—4x+5 x> — 4
8. y=sin3x 3Cc0s3x
9. y=e™ —2e—2"
10. y=sin?x 2sin X - COSX

Kputepuii ouennBanus: Bce 10 3a1aHuii BHIITOJIHEHBI BEPHO - OLIEHKA «OTIMYHO», /-9 3a/1aHuii
BBITIOJTHEHBI BEPHO - OIL[EHKA «XOPOILIO», 5-6 - OLIEHKA «yIOBIETBOPUTEIHHOY.

IIucbmennas padora no reme
Tema 1.1 MaTpuusbl. CucTeMbl JIMHEHBIX YPABHEHHUI

IIucbMennas padora Nel

Bapuanr 1 Bapuant 2
Pemnte cucremy sMHEHHBIX ypaBHEHUH | PemnTh cucteMy JIMHEHHBIX  ypaBHEHUH
meroaoM Kpamepa u I'aycca meronoMm Kpamepa u I'aycca
—-2x+3y=11 3x—y=-5
a) a)
4x—-y=-3 4x +2y=—7
2X+Yy+2=5 X+5y+z2=0
6) sX—3y—22=5 6) 12X—4y-3z=-1
X+y—-z=4, 3X+4y+2z=8

Kputepnii onenuBanns nucbMeHHoi padorbl Nel: OGe cucTeMbl penieHbl IPaBUIBHO JIBYMS
METOAaMH - OIIEHKA «OTJIMYHO», 00€ CUCTEMBI PeIlIeHbl IPABUIBHO OJHUM METOJIOM WM JBYMS
METOAaMH, HO C HE3HAUUTEIbHBIMU BEIYUCIUTENbHBIMHU OIIMOKAMH - OLIEHKA «XOPOILIOY, pelieHa
IIPaBUJILHO OJIHA CUCTEMA - OLIEHKA «YAOBJIETBOPUTEIBHOM.
OrBetsi: Bapuanr 1. a) x=0,2, y=3,8 0) x=3, y=0, z=-1.

Bapuanr 2. a) Xx=-1,7, y=-0,1 06) x=2, y=-1, z=3.

Tema 2.1 InddepeHuuaibHoe 1 HHTETPAJILHOE HCUHCTEHHE

IIncemennasn padora Ne2
Bapmuanr 1



Ha rpaduke wm300pakeHa 3aBUCUMOCTH
KpyTAIIETO MOMCHTA aBTOMO6I/IHBHOFO ABHUTATECIIA OT
yrcina ero oboporoB B MuHYTY. Ha ocu aOcrmuce
OTKJIA/IBIBACTCSl YUCIIO 000pOTOB B MUHYTY. Ha ocu

opauHaT — KpyTsammid MomMeHT B H - M. UtoObI
aBTOMOOWJIb Hayall JBUXKEHUE, KPYTALUIUNA MOMEHT
nomked OblTh He MeHee O60H - M.  Kaxkoe

HAMMEHBIIICE YHUCI0 00OPOTOB JBUTATEINIS B MUHYTY
JIOCTAaTOYHO, YTOOBI aBTOMOOMIIb Havyall JBHKEHHE?
MouHocTs OTONUTEIIA B aBTOMOOWIIE

pEryJInpyeTcss JOIOJHUTEIbHBIM COIPOTUBJICHHEM, KOTOPOE MOXHO
MEHSTh, IOBOpPaunBas PyKOSATKY B cajioHe MaiMHbl. [Ipyu sToM MeHsercs
CHWJIa TOKa B DJEKTPUYECKOM LENH DJIEKTPOJABUIATEIS — YEM MEHbIIE
CONPOTHUBJIEHHUE, TeM OOJIbIIE CHIA TOKA M TeM ObICTpee BPaIlaeTcsi MOTOP
oronuteisd. Ha pucyHke nokazaHa 3aBUCMMOCTb CHIIBI TOKA OT BEJIMYUHBI
comporuBieHuss. Ha ocu abcuucc OTKIaabIBAETCS CONPOTUBICHHE (B
OMax), Ha OCH OpAMHAT — CHJa TOKa B ammepax. TOoK B Lenu ’
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JIEKTpOABHUraTenss yMmeHpmmics ¢ 8 no 6 ammep. Ha ckonbko OMOB IpH 3TOM YBEIHYHIIOCH

COIIPOTUBJICHHUEC HGHI/I?

Ha rpaguke nokazana 3aBUCUMOCTb KPYTSIIET0O MOMEHTA aBTOMOOMIIBHOT'O IBUTATENIs OT YHUCia
ero oboporoB B MUHYTY. Ha ocu abcuucc oTkiaapiBaeTcss yucio o00opoToB B MHHYTY. Ha ocu

OpIMHAT — KPyTsIKi MOMEHT B H - m.
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HOHLSYHCB l"pa(l)I/IKOM, NMOCTaBbTC B COOTBCTCTBHUC KaXXKIAOMY HHTCPBAIY KOJIUYCCTBA 060p0TOB
ABUTATCIIA XapAKTCPUCTUKY 3dBUCUMOCTHU KPYTALICTO MOMCHTA ABUTATCIISI HA 9TOM UHTCPBAJIC.

XAPAKTEPUCTHUKU ITPOLUECCA
A) KpyTAIINMA MOMEHT HE MEHSIICA
b) xpyTsmumii MOMEHT najan
B) xpyTsmmii MOMEHT poc ObICTpee BCETO

I') xpyTsimmii MomeHT He npeBbiman 60 H - m

Bapuanr 2.

MHTEPBAJIBI OBOPOTOB
1) 0 — 1500 06/MuH.

2) 1500 — 2000 o6/MuH.

3) 2500 — 4000 06/muH.

4) 4000 — 6000 06/mMuH.



1. I[Ipu pabore donapuka Oarapeiika 1.#
MOCTENICHHO pa3psDKaeTCs, M HampsDKeHHEe B L6 |
JleKTpudeckoil menn (Qonapuka mazaer. Ha i e
pHCYHKe TOKa3aHa 3aBUCHMOCTb HANpSKEHMs B 12 | | | =l
uenu OT BpeMeHu pabotel ¢omapuka. Ha o |0 Tl
TOPU3OHTANBHOM OCH OTMEYACTCA BpeMs PabOTBI os [
¢donapuka B dYacax, Ha BEPTHKAJIBHOM OCH — '
HaNpsHKCHHE B BOJBTAX. 0.4

OmnpenenuTe 1Mo PUCYHKY, Ha CKOJIBKO BOJIBT 3
yhmajer HamnpshkeHne 3a 15 yacoB paboOTHI
(bOHapI/IKa. 0 f ] 13 a0

2. Ha rpaduke mokazaHo M3MEHEHHE TEMIEPAaTypbl B 3aBUCUMOCTH OT BPEMEHH B Ipoliecce
pasorpeBa JBUrareisl JIETKOBOrO aBTOMOOHWIsS Tpu 7 CA
temneparype 10 °C okpyxatomero Boznyxa . Ha ocu  ogg :
abcuMcc  OTKJIAnmbIBacTCs  BpeMs B MHHYTaX, 80 -
MpoLIe/IIee OT 3allyCKa JBUTATeNsl, Ha OCH OpauHaT — 70 ——
Temmeparypa aBurareis B rpaaycax Llenbcus. Korma 60
TEeMIlepaTypa JOCTUraeT OMpeAeNEHHOr0 3HAYCHHUS, ig
BIITIOMAETCS BEHTUIATOP, OXIAKNAIOIINE IBUTaTeb, U
TeMIlepaTypa HauMHAeT MOHIKaThesa. OnpenenuTe mo ol
rpaduKy, CKOJILKO MUHYT IPOLLIO OT MOMEHTA 3aIycKa |/
JIBUTATENIS 10 BKIIOYCHHS] BEHTUIISITOpA?
3. Ha rpajuke wuzoOpakeHa  3aBHCHUMOCTH
KpYTAIIEro MOMEHTa JBUTATelNsl OT Yucia 00OpOTOB B MHHYTY. Ha TOpHU30HTAIBbHOM OCH OTMEYEHO
YHCII0O 000POTOB B MUHYTY, HAa BEPTUKAJIbHON OCU — KpyTSIIKUiA MOMEHT B H - m.
H-m A
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[Tonb3ysce rpadukom, moctaBbTe B COOTBETCTBHE KaKJOMY HMHTEpBally 4HCIa 0OOPOTOB B MUHYTY
XapaKTEpUCTUKY KPYTAIIEro MOMEHTA.

NHTEPBAJIbI XAPAKTEPUCTUKU
A) 0-2000 06./muH. 1) xpyTsImmii MOMEHT HE MEHSIETCS] Ha BCEM MHTEpBAJIC
B) 2000-3000 06./MuH. 2) mpu yBENTWYEHHH YHCIIa 0O0OPOTOB CaMblii OBICTPBHIN poOCT
KPYTSIIEr0 MOMEHTA

B) 3000-4000 06./muH. 3) kpyrsammii MomeHT He npeBbinmaer 40 H-M Ha BcéM
I') 4000-6000 06./MuH. HHTEPBAJIC
4) mpu yBENMYECHHH 4YHKCIa OOOPOTOB KPYTSAIIUH MOMEHT
najaer

Kpurepunii oneHuBaHus NUCbMEHHOH padoThl Ne 2:



OI[HO 3a1aHUEC BBIMTOJHCHO IIPAaBUJIBHO - OICHKA «YAOBJICTBOPUTCIBbHO», ABA 3aJaHHU BBIIIOJIHCHO

IMPaBHUJILHO - OLICHKA «XOPOIIO», TPU 3aaHUA - OLICHKA «OTJIUYHO».

OTBeTHI.
Bapuant 1. 1. 2000; 2. 1,5; 3. 3421.
Bapuanr 2. 1. 0,6; 2. 8; 3. 3214.

IIncemennas padora Ne 3

Bapuant 1 Bapuant 2
BBI‘II/ICJII/ITL HpeI[eJIbI BBI‘-II/ICHI/ITB Hpel[eJIBI
. 1-3x-5x° . 1-6x°
1) lim — 1) lim —; 5
x-o 10X +3 x—0 2X% +3X° +3
. X2 +3x X2 +3x+2
2) lim == 2) lim X FoX*+2
x>-3%X% +X—6 x>2  X+2
. Sin2x . Sin5x
3) lim 3) lim
x—>0  3X x—0 10X
3
. X+ 3X .
4) lm—— 4) lim ——
x>l X—=1 x—0 X + 9

Kpurepuii oneHnBaHusi NMcbMeHHOI padoThl Ne 3:
Bce ueThipe 3aanus BBIMOIHEHBI BEPHO - OIICHKA OTIUYHOY,

TpI/I 3aIaHuA BBIIIOJIHCHBI BEPHO - OLICHKA «XOPOIIO», ABA 3addaHUA - OLICHKA «YAOBJIICTBOPUTCIILHOY.

Penrenune u oTrBeTHI.

Bapmuanr 1.
1 3x 5x° 1 3
_3x _5x2 2 2 2 2 —0—
) Gim TN 2® o af g x® x 0 07075 1
x>0 10x° +3 x>0 10x 3 X—300 3 10+0 2
-~ 10+
x? x? X
2
2 fim X3 _jim X043 oy X3
x>3X°+X—-6 x>3(X+3)(x—-2) x»3x-2 5
. sin2x . 2sin2x 2. sin2x 2
3) lim =lim———=—Iim =—
x—0 3X x—0 3.2X 3x-0 2X 3
. Xx+3x* 1+3 4
4) lim = =—— =400
x-»1" Xx—=1 1-1 +0
Bapuanr 2.
1 6x° 1
| : I T R
1) Ilm 3 > = 3X ';C :Ilm X = = —
o020 +3x% +3 xow2x® 3x* 3 xom, 33 24040
et st T3
X X

X X X



2
X +3x+2: im (x+2)(x+1):

2) lim lim (x+1)=-1
X——2 X+ 2 X——2 X+ 2 X——2
. sin5x . sinbx 1, sinbx 1

3) lim =|im =Zlim —=
x>0 10x x»02.5x 2x-0 b5x 2

4) lim 3 = 3 =0

x>0 X+9 o0

IInucbmennas padora Ne 4

Bapuanr 1. Bapuanr 2.
1. MarepuanbHas ~ Touka  ABukercd | 1. MarepuanpHas = TOYKa  JIBHIKETCS
MIPSIMOJIMHEMHO 110 3aKOHY IIPSAAMOJIMHEMHO 110 3aKOHY
2
x(t)=6t° —48t +17 x(t)=£t3—3t2 L2t
(rme X — paccTosiHUE OT TOYKHM OTCuUeTa B 2
Mmerpax, t — BpeMs B ceKyHjax, usmepeHHoe | (IZle X — paccTOsHME OT TOYKHM OTCYeTa B

MeTpax, t — BpeMs B CEKyHIax, U3MEPEHHOE
¢ Havana ABWkeHus). Haliaure ee ckopocth B
(M/c) B MOMEHT BpeMeHH t =6 c.

c Havasa JBIKeHus). Haliaure ee ckopocTs (B
M/C) B MOMEHT Bpemenu t=9 c.

2. Haiitu 3KkcTpeMyMbl (yHKIUU
_ Xx-=3
x* +16
Kpurepnii oneHuBaHus NucbMeHHOH padoThl Ne 4:
Bce 3amaHus BBINOJNHEHBI BEPHO - OLIEHKA «OTJIMYHO», JOMYILIEHbl HE3HAYMTEIbHbIC OIIMOKU B
BBIYHCJICHUSX - OLIEHKA «XOPOIL0», OJHO 3aJJaHHE BHIIIOJIHEHO BEPHO - OLICHKA «YAOBIETBOPUTEIBHOY.

2. Haiitu sKkcTpeMyMbl QyHKIUA
y=2x*-5x+Inx-5

Pemienue u oTBeTHI:
Bapmuanr 1.

1. Haxomum npomssognyio V = x'(t) = (6t? — 48t +17)' =12t — 48,

[oncrasnsem 3anannoe Bpems V=12-9—-48=60m/c.

Ortsert: 60
- y ( x—3j x> +16—(x—3)-2x —x*+6x+16
. Haxomgmm nmpousBomnyto Y = = = .
x* +16 (x? +16)? (x? +16)?
—x?+6x+16
Pemaem ypaBHeHHE 5 >— = 0. Tlonyuaem snavenns x=8 n x =—2.
(x° +16)
OmnpenensieM 3HaK IPOU3BOAHON B MHTEpBajaxX U MOBeIeHNE QYHKIINH:
(—0-2) |x=-2 (-28) x=8 (8:-+o0)
V' - 0 + 0 -
Yy VYobIBaer Touka min BO3pacTaeT Touka max yObIBaeT

OTBeT: X = —2- TOUKa MUHUMYMa, X = 8 - TouKka MaKCUMyMa.

Bapuanr 2.




1. Haxoaum nipoussonyio V= x'(t) = (%'[3 —~3t? +2t) = gtz —-6t+2.

[ToacTapiseM 3aaHHOE BpeMs V = g .36—-36+2=20Mm/c.

Ortgert: 20
’ 2
1 4x°-5x+1
2. HaxomuM npoussonnyio Y = <2X2 —5x+Inx— 5) =4x-5+—-—=—"-———,
X X
4x* —5x +1 1
Pemaem ypasnenne ————— = 0. [Tomyyaem 3Hadenus X =—u x =1,
X
OmnpepensieM 3HaK MPOU3BOIHON B MHTEPBAJIaX U MOBEACHUE (PYHKIUU:
1 1 1 x=1 1400
(0;-) x=— (=1 (L)
4 4 4
+ 0 - 0 +
BO3pacracT Touka max YobiBaeT Touka min BO3pacTaer
1
Otset: X =1- Touka MEUHEMYMa, X = — - TOYKa MAKCHMYMa.

IMucbmennas padora Ne 5

Bapuanrt 1
1. HaiiTi HeonpeeaeHHbIH HHTErpal

a) I(ZX +cosx)dx  6) _[(6x2 — 4% + 3)dx
2. BBIYHCITUTD TUIOMIAIN UIOCKOH (DUTYphI, OTPaHHMYCHHBIX JTHHUSMA
y=—x>+4,y=0

3. HaiiTi KOTM4ecTBO JIEKTPUIECTBA, IPOXOISIIET0 Yepe3 MoNepevHoe CeueHrne IPOBOIHIKA 3a 20
¢, eciu cuna Toka usmensercs no sakony | (1) =2t +1(A).

Bapwanr 2
1. HaiiTi HeonpeeeHHbIH HHTErpal

2) I(E —sinx)dx  6) [(12x° —3x* —7)dx
X

2. BBIYUCITUTP IO ITIOCKUX (PUTYpP, OTPaHUICHHBIX JTHHHSIMA

y=x?+2Xx+5y=5-2x

3. Teno aBuxeTcs NpAMOIMHEHHO co ckopocThio V(L) (M/c). BeruncauTs paccTosiHue, IPOiijeHHOE
Tenom 3a nHrepsai Bpemenn ot t) not, , ecom V(t) =5t —3,t; =0,t, =3.

Kpurepuii ouennBanusi nicbMeHHOI padoThli Ne 5:

Bce 3amanus BBIMOIHEHBI BEPHO - OIICHKA «OTIUYHO,

BrinonHeHo Ba 3a71aHus BEPHO - OLIEHKA «XOPOIIO», OJHO 3aJjaHHE - OLIEHKA «YJOBJIETBOPUTEIHHOY.
Pemienue u 0TBETHI.



Bapwuanr 1.
X

1. a) I(ZX +cosx)dx:2—+sin x+C
In2

6) [(6x? —4x+3)dx=2x" —2x% +3x+ C

2

8 32

f x° 8
2. S:j(—x2+4)dx: — 44X | =——+8-—=+8=""ke.e0.
: 3 3 3 3

20
3. Q= [(2t+Ddt=(t? + t)\io — 400+ 20 = 420 (Kn).
0

Bapuanr 2.

1. a) I(E—sin x)dx = In|x| +cosx +C
X
6) I(le5 —3x* -7Ndx=2x*—x*-7x+C

64, o, 32

0 3 0
2.5= [(-x —dx)dx=| - = -2 | =" 1+32=" aeo.
°, 3 3 3

-4

3

3
3. 5= (5t—3)o|t=(gt2 —3t)] =225-9=135 ().
0 0

Tema 2.2 OObIkHOBeHHbIE AU PepeHIHATBLHbIE YPABHEHHUSA

IMucbmennas padora Ne 6

Bapuanr -1 Bapuant -2

Haiitu obmee pemenue nudepeHnraabHbIX
ypaBHEHMH, €Clli  yKa3aHbl HaydalbHbIE
YCIJIOBMSI, HATH YaCTHOE PEILICHNUE.

Haiitu obmee pemenue nuddepeHnranbHbIX
YpaBHEHMIA, €CIIM  yKa3aHbl HadaJbHbIC
YCIIOBHS, HAMTH YaCTHOE peIlIeHHe.

, SinX
y+——=0 L yN1-x® =1+y?
siny
2. y"=4cosx—x+5

1.

2. y"=e* +cosx—2x°
3. y"-2y'-3y=0, y(0)=8,y'(0)=0

3. y'=2y'=0, y(0)=0,y'(0)=-1

Kpurepnii oneHuBaHus NUCbMEHHOH padoThl Ne 6:
Bce 3a1aHus BBIIOJHEHBI BEPHO - OLICHKA «OTINYHOY,
7IBa 3aJlaHMsI BBITIOJHEHBI BEPHO - OLIEHKA «XOPOILI0», OJHO 3a/laHUE - OLEHKA «yJOBIECTBOPUTEIBHOM.

Pelnenune u oTBeTHI.
Bapuanr 1.



sin x

1. y’ +——=0. VYpaBHEHUE € pa3ACISIOIUMUCA IEPEMEHHBIMH.
SIny
Paznenum nepemeHHble:
dy  sinx

— =———, Sin ydy =—sin xdx.
dx siny

IIpounterpupyem Isin ydy = —J'sin XdX , momyuum:

—C0SY =C0SX —C wmwm C0OSY = C — COSX - o0mee penrenue auddepeHuanb-HOro

YpPaBHEHUS.
Oteer: COSY = C — COSX

2. llpouHTerpupyem ypaBHEHHE JBa pa3a

1, 5,
y=—4COSX—€x +§X + C;X + C, - obuee penrenue.

Otser: y=—4COSX—%x3 +2X2 +Cx+C,

3. y"-2y'-3y=0, y(0)=8,y'(0)=0.
Cocraum xapakteprctuueckoe ypashernne K2 — 2K —3 =0, naxoaum KopHH k, =-1k, =3.
O6mee pemenne umeer Bux Y = C,e ™ + C,e>
Toxcrasisist HavansHble yenosust Haxoqum C, =6, C, =2.
YactHoe peleHue uMmeer Bug Y = 6e ™ + 263X
Orser: Yy =Ce* +C,e*, y=6e* + 2e¥
Bapuanr 2.

1. y’\/l— x> =1+ y2. YpaBHEHUE ¢ Pa3AEAOIUMUCS IEPEMEHHBIMU.
Paznenum nepemeHHbIe:

OIy\/1 X2 1+y dy dx
+

y? 1—x2'

MOJIYYrM:

[TpounTerpupyem = ,
I 1+y? s ﬂ

arctgy =arcsinXx + C - o6uiee pemenune nuddepeHuanbHOro ypaBHeHH s,
Ortser: arctgy =arcsinx+C
2. IlpomnTerpupyem ypaBHEHHE J[Ba pa3a

. 1
y’=e"+smx—§x4+cl
1
y =e* —cosx —ExS +C,X + C, - obuee pemenre.

1
Otser: Y =e* —COsX— —x° +C,x+C,
10

3. y'=2y'=0, y(0)=0,y(0)=-1



Cocrasum xapakteprctiieckoe ypashenue K2 — 2K =0, Haxomnm kopHH k,=0,k, =2.

O6mee pemrerne umeer Bug Y =C; +C, - e,

1
[oxcrasisis HadansHble yenosust Haxoqum C, =0, C, =——.
2X
YactHoe penieHue umeer Bug Yy =——€7° .
2
1 2X

Omser: y=C, +C, -e°¥, y=-5e".

Tema 3.1 OcHOBBI TEOpUHU Bep()ﬂTHOCTeﬁ M MaTeMaTH4eCKOil CTATHCTUKH

IIucbmennas padora Ne 7

Bapuanr 1

1. B suuuke nmeercs 11 oguHakoBsIx 1mapos. [Ipruem 4 u3 HUX OKpalleHbl B CUHUM LIBET,
a octanbHble Oenble. Haynauy n3snekarot 5 mapoB. Haiiti BepoaTHOCTB TOTO, YTO
Cpelu HUX 2 CUHHX.

2. HaiiTu MaTeMaTH4eCKOE OXKUIAHUE M TUCIICPCHIO CITy4ailHOW BEJIMYHMHBI, 3HAsl 3aKOH
€€ pacrpe/ieliCHHsI.

X -2 2 3 4 7
P 0,3 01 0,2 0,3 01

Bapuant 2

1. B smuke 15 mapoB: 7 cuHux u 8 xenteix. Haynauy u3 siimka BEIHYJINM OJUH 1Iap, a
3aTeM BTOpOil (He Bo3Bpalas ux ooparHo). Hailtu BeposSTHOCTB TOTO, UTO NMEPBBIN U3
B3ATBIX IIAPOB CUHMM, 2 BTOPOU JKEITBIN.

2. HaiiTu MaTeMaTH4YeCcCKO€ OKUAHUE U IUCTIEPCHUIO CITYYaiHON BETMYMHBI, 3HAK €€ 3aKOH
pacrpeeneHus.

1 15 2 3 5
P 0,1 0,3 0,25 0,2 0,15

Kputepnii oneHuBaHus NUCbMeHHOH padoThl Ne 7/:
Bce 3amaHus BBINOJSHEHBI BEPHO - OIEHKA «OTJIMYHO», JOMYILIEHbl HE3HAUMUTEIbHBIE OIIMOKU B
BBIYHMCIICHUSX - OLIEHKA «XOPOILIO0Y», OJHO 3aJaHHUE BBIIIOJIHEHO BEPHO - OLIEHKA «YAOBIETBOPUTEILHO.

Pelnenne u oTBeTHI

Bapuanrt 1
1. O6o3naunm A — coObITHE, COCTOSIEE B TOM, YTO CPEIM U3BJICUEHHBIX 5 IApOB 2 CUHKX.



m CZ-C3 210 35

pA) =™ _c9_ 3
(A) cs 462 77"
| | .7.9.0. .
eso 1M 67890011,
5.(11—5)! 561  2-3-4-5.6!
| | | | 1.4.5.6.
mocr.cio_ 4 71 4 734567

7 = . = . =

2L(4—2)! 3(7-3)1 2.2 34 4.3
2. MareMaTu4ecKoe 0’KHIaHUE PABHO CyMME IIPOU3BEICHUM BCEX BO3SMOKHBIX 3HaYeHniit X Ha ux
BEPOATHOCTH:

n
M(X)=2Xi -p;=-2-03+2-01+3-02+4-03+7-01=21.
i=1
J17151 BBIYMCIIEHHS TUCTIEPCHH BOCTIONB3yeMcsl (pOPMYJION:

D(X) =M (X*)-[M(X)T.

D(X)=M(X?2)=[M(X) =4-03+4-01+9-0,2+16-0,3+49-01— (2,1)? =
131—4.41=8.69 '

Bapuanr 2
. . . 7
1. Cob6witie A — mepsblif B3sThIi map cunuii. BepositHocTs codbitus A: P(A) = E .
Co6biTue B — Bropoii B3aThIi map sxenThit. BeposaTHOCTh cobbITHs B, Bhunciennas B
. . 8 4
TIPE/TIONOKEHNH, YTO MIEPBBIH Wap CHHHUIi (T.€. ycnoBHas BeposTHocTh) pasHa: P, (B) = ﬂ = ? .
Vickomast BEpOSITHOCTD 110 TEOPEME YMHOXKEHUS BEPOSITHOCTEN 3aBUCHMBIX COOBITHI paBHa:
7 4 4
P(A-B)=P(A)-P,(B)=— —=—
15 7 15

2. MareMaTH4€eCKOE OKHUIaHNUE PABHO CyMME MPOM3BEIEHUH BCEX BO3MOKHBIX 3HaueHui X Ha ux
BEPOSITHOCTH:

n
M(X)=>%-p;=1-01+15-03+2-0,25+3-0,2+5-015=24.
i=1
JIy1st BEIYMCTICHUST TUCTIEPCUH BOCTIONB3yeMCsl POPMYIIOM:

D(X) =M (X?) -[M(X)T.

D(X)=M(X?)-[M(X)]? =1*-01+(15)*-0,3+2%-0,25+3%-0,2+5% - 0,15 -
—(2,4)*=01+0,675+1+18+375-5,76=1,565

HTorosnlii Tect

1. Berumcnuts npenen lim >
x> 5 —4X

| A \ b B T




2/5

-1/2 0 | o0 |
1
2. Haiigure npoussoanyro pynkmun f (X) = > X% —6Xx+5.
A b B I
' 1 3 ' 1 3 ’ ’
f'(x)==x"-1 f'(X)==x"—-6 f'(x)=x-1 f'(x)=x-6
6 3
o 3 2
3. Haiitu Touky Mmurumyma dynkmun Y = X~ — 6X° + 9X
A b B T
(1;4) (-1; -16) (3:0) (-3:0)
4. BbIYMCIIUTE HEOTIPEIEIEHHBIM HHTErpal jsin 3xdx
A b B I
3cos3x+C —3co0s3x+C 1 1
—cos3x+C ——c0s3x+C
3 3
3
S. Bpruncnuts onpeneneHHslid HHTErpai I5X4dX
2
A b B I
129 171 201 211
6. VkasaTh qudepeHInanbHoe YpaBHEHUE BTOPOTO TOPSIKa
A b B I
r_y=y3 "=x-sinXx d
dx
7. TIpomoIKuUTh MPEJIOKEHHUE: penieHneM U PepeHIMaTbHOrO yPAaBHEHHUS SBIISAETCS. ..
A b B I
ITapa uncen
(X; ) KOpEHb byHKIUSA MIPOU3BOHAS
-1 -2
8. BbIYHCIUTE ONpENETnTEND q
A b B I
-1 -5 -3 5
9. MaxoBHK, 3aiep)HBaeMblii TOpMo30M, Bpamiaercs no zakony T (t) =4t — 0,25t% (pems t- B

cexynnax, yron @ (1) - B panuanax). B kakoit MOMEHT BpEMEHH OH OCTAHOBUTCS?

A

b

B

I

16 cekyH[

8 CeKyH[

10 cekyHt

20 cekyH[




10. Yepes momepedyHoe cedeHHE NPOBOJHUKA B KakIbli MOMEHT BpeMeHM [ HpoXoaumT 3aps
q(t) =5v2t +5 (q usmepsercs B xynonax, a t - B cexynnax). Haiinure cuity Toka B MOMEHT

spemenn =10 c.
A b B I
1A 5A 25 A 25A

11. HafII[I/ITe IIyThb, KOTOpBIﬁ HpOfII[GT TEJIO OT Havajla ABMIXXCHUSA OO0 OCTAHOBKH, €CIIM €0 CKOPOCTbH

v(t) =18t — 6t

A b B I
12 m 32m 27 m I15™m
12. Cuna ToKa B IPOBOIHHKE CO BpeMeHeM u3MeHsiercs no 3akony 1 (1) =4 + 2t . Kakoe konuuecTso
AJIEKTpUYECTBA IPOIAET yepe3 NoNepeyHOe CeUeHNE NPOBOIHUKA 3@ BpeMs OT 2-i 10 6-11 CeKyHIbI?
A b B r
24 Kn 48 Kn 12 Kn 46 Kn

13. Bo BpeMs MEIUIIMHCKOTO 00CIIeOBaHMS KPOBSIHOTO JaBJICHUS Y KYPCAaHTOB (B YCIOBHAX Y4eOHOMH
Harpy3kH) HOJIY4YEHbI TAKHUE Pe3yJIbTaThl:

112 114 116 118 120 122 124 126 128 130
5 20 30 40 40 30 20 10 3 2
Haiigute cpennee 3HaueHre BHIOOPKHU.
A b B r
119,42 119 120,2 122,24

14. B xopoOke nexat 10 gerasneii, U3 KOTOPbIX 1Be OpakoBaHHbIE. MeXaHUK /15l peMOHTa OepeT AeTab
He npoBepsis e€. Haiinure BepoATHOCTb TOTO, UTO EMY HE MPHUAETCS NepeebiBaTh padoTy.

A b B r

0,2 0,8 0,1 0,9
15. Boraucmuts (—3+ 4i) - i2.

A b B r

—3+4i —3-4i 3-4i 3+4i
16. Haiitu o6mee pemenue nupdepenimansHoro ypasaenus y' +9y =0
A b B r
y=C,083x+C,sin3X | y=(C, +C,x)e* | y=Ce® +C,e¥™ | y=Cxe*

Kpurepuii oueHnuBanus recra:

3a Kaxapld TpaBWIBHOW OTBET naercsa oauH Oamt. Ecnu crynent Habpan 8-10 GammoB - oreHka
«YIOBIETBOPUTEIBHOY, 11-14 6amioB - orieHKa «X0opomioy, 15-16 6amioB - OleHKa «OTIIMYHOY.

OTBeThI



BOo~NoGa~WONE

22.

23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.

34.
35.
36.
37.
38.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

BOHpOCLI AJIA MOATOTOBKH K 32a49€TYy

Marpuiipl 1 1€MCTBUS HAJ HUMU.

Onpenenurenu 2-To 1 3-ro nopsiaka. MeToibl UX BRIYUCIICHUS.

[TonsTHe 0 cucTeMax TUHEHHBIX anreOpanueckux ypaBHeHui (CJIAY).

Pemenue cucrem nuHelHbIX ypaBHEHU MeTonoM Kpamepa.

Pemenue cucrem nHenHbIX ypaBHeHU MeTooM ['aycca. MccnenoBanue CJIAY.
[TonsTHE KOMIUIEKCHOTO Uncia. Anredpandeckas, TPUrOHOMETpHUUYECKas, oOKa3aTeabHas POpPMBL.
JleiicTBHsI HaJl KOMIUIEKCHBIMH YHCIIaMH B alreOpandeckoit popme.

Bo3sBenenue KOMIUIEKCHBIX Yucell B cTeneHb ((popmyna Myaspa).

[TonsTue GpyHkuuu.

OcHOBHBIE XapaKTEPUCTUKH (PYHKIIUH.

OcHOBHBIE 3JIeMEHTapHbIe (DYHKIIMH U UX TPa(UKH.

[TonsTre npou3BOAHON PyHKIUU.

['eomeTpruecKuii CMBICIT MPOU3BOAHON. Y paBHEHHE KacaTeIbHOU K TpaguKy (yHKIIHH.
®uznueckuil cMbIca TPOU3BOAHON. Haxox1eHHe CKOPOCTH U YCKOPEHUS JBUKEHUS TOUKH.
[Tpon3BoaHasi CyMMBI HECKOIBKUX (DYHKIIUH.

ITponzBosHas npousBeeHUs IBYX (GYHKIUH.

[TpounzBoaHas yacTHOTO ABYX () YHKIIMIA.

[IpaBusI0 BEIMMCICHHS TPOU3BOAHOM CIOXKHBIX (YHKLUH.

Tabnuia npou3BOIHBIX.

IIpon3BoHBIE BBICIINX MOPSIIKOB.

HeoOxonuMoe M JocTaToyHBIE YCIOBHUSI TOYKH 3KcTpemMyma. [IpoMexkyTKM MOHOTOHHOCTH

GbyHKIUH.
HeoOxomuMoe w joctaToyHOe YCIOBUSL TOYKHM repernba. I[IpoMexyTKH BBITYKIOCTH

(BOrHYTOCTH) (YHKLIUH.

ACHMIITOTHI.

OOm1as cxema uccae1oBaHus (PYHKIIMU € TIOMOIIBIO TPon3BoAHOM. [TocTpoenne rpadukos.
[TonsiTre nepBooOpa3HOM GYHKIIMHN U HEONPEAEIEHHOT0 HHTErpaa.

CBolicTBa HEOIIPEIETIEHHOTO UHTETpaIa.

OcHOBHbIE METObI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE, TI0JICTAHOBKOM).

[Tonsarue onpenenennoro unrerpana. @opmyna Herorona-Jleitbuuna.

I'eomeTprueckue NpuoKeHus onpeaeIeHHOro HHTerpaia. (BbIYMCIIeHre TUIOoMIa 1, 00bema)
Huddepenunanbupie ypaBHeHHs. OCHOBHBIE TIOHSATHSL.

Juddepennnanbablie ypaBHeHUs 1-ro Mopsiika ¢ pa3AessionMICs IEPEMEHHBIMU (OIpeeeHne
1 crIoco0 perieHus).

Juddepennnansable ypaBHEHUS BbICIIUX MOpsiAKoB. 1Y BTOporo nopsaka. OCHOBHbIE MTOHATHUS
JIuneitnsle onHOpOAHBIE AU depeHInanbHble ypaBHEHHS 2-TO TOpsAKa C IOCTOSHHBIMH
koa¢pdunrenTamMu. XapakTepuCTUYECKOE YpaBHEHHUE.

[TonaTne coObITUS U BEPOSITHOCTD COOBITHS.

JluckpeTHasd v HEMpepbIBHAS ClydailHas BEJIMYUHA.

3aKoH pacrpe/esIeHus U MOJIUTOH pacIpeaesIeHNs JUCKPETHOM ClTydyaliHOM BETUYMHBI.
MaremaTruyecKkoe OKHIaHUE JUCKPETHON CIIy4YalHOW BETMYUHBI.

Jucnepens u cpeaHee KBaIpaTUYeCKOe OTKIOHEHUE JUCKPETHOM CIIy4YaliHOW BETUYUHBI.



OLHEHOYHLIE CPEACTBA

JUTA ITPOBEJIEHI ST CPE3A OCTATOYHBIX 3HAHUM

17.

18.

19.

20.

21.

22.

23.

24,

1O JUCHUIUIMHE EH.01 MATEMATHUK

3ananus 1-25 ¢ oAHUM NPABUIBHBIM 0TBETOM.

-1 -2
Beruucnuth onpenenuTens 3
A)-5 b) 5 B) -1 r -3
Kakas 13 npuBeeHHBIX MAaTPHUL] UMEET pa3MEpPHOCTh 2x37
21
3 1 2 -11
A) B)|0 2 B)
1 2 3 4 5
31

Kakas n3 IMPUBCACHHBIX MATPHUILl ABJIACTCA eHHHHqHOﬁ?

A11
)11

Breruucnuts npenen lim

A) 2

Brrunciuts npenen lim

A) 0

BlO
)01

B)ll
0 O

2x% + x +1
oo x243
B) 1 B) 1/3 I) o
x? -4
x—2 X —2
B) 1 B) 4 T) o

Haiizure npoussoanyio gynkmun 1 (X) =3x% —2X + 4.

A) T'(x)=6x-2

B) f'(X)=3x+4

Kaxkast u3 maHHbIX QYHKIIUH SBIISAETCS YETHOM?

A) y=x3+4

B) y=x>+1

B) y=sinXx

n (-5 2 3)

10
)
oo

B) f'(x)=2x-2 I f'(x)=6x+4

F)y:X2+x

Haiitu npoussoanyio ¢pynxmuu f (X) = 3¢ B rouke x=0.

A) 3

B) -3

B) 1

I)-6



25.

Haiinute npoussoanyto dpynxmuu f (X) =C0s3X.

A) f'(x)=sin3x  B) f'(X)=-sin3x B) f'(x)=-3sin3x ) f'(x)=3sin3x

26.

27.

28.

29.

30.

31.

32.

33.

Teno aBwxkeTCs NpsiMoiuHeiiHo no 3akony S(t) = t3 —5t2 + 4t . Haittu CKOpOCTh TeJIa yepes

5 CeKyH[ IOCJe Havyasia JBUKECHUS.
A) 29 b) 20 B) 45 I 4

Haiftn Touxy makcumyma gyrxumn T (X) = X2 +9x? +12.
A) -6 b) 0 B) 6 I') He cymecTByeT

Kakas u3 nepeuricieHHbIX (YHKIUI BO3pacTaeT Ha BCEH YUCIOBON MPSIMOMA?
A) y=x2  B) y=—X+2 B) y =COSX N y=x3+1
Beramciuts D+ 31 — (4 - 2i) .

A)1+i1  B) 1+5i B) 2 ) 9+5i

I[aHO KOMIIJICKCHOE 4UCI0 Z = 7 - 3' . quy paBHaA ,Z[eﬁCTBI/ITCHBHaH 4acTh PTOro uyucia?
A) 7 B) 3 B) -3 T) 4

Beranciouts (2 — 5i) 2.
A)10+4i B) —10+4i B)10—4i Iy —10 — 4i

Haiitu HeonpeneeHHbIN NHTETpal j 6x2dx.
A) 12x+C  B) 2x*+C B) 6x° +C N 3x+C

Hana ¢yHKIms F(x) =InX+2X+5. Vkaxure, ans xakoit u3 NEPEUYNCICHHBIX (DYHKIMIA
f (X), dynxims F (x) sensercs nepsoobpasHoii?

A)f(X):%+2 E)f(X):%+x2+5x B) f(x):%+5x D F(x) =X+’

34.

35.

36.

37.

1
BoraucnuTe onpeaeneHHbIi HHTerpa I4XdX

0
A) 4 B) -4 B) 2 I) -2

HpOIIOJ'DKI/ITB MPEIJIOKCHUC: PCHICHUCM I[I/I(I)(pepeHL[I/IaJ]LHOF O YpaBHCHUA ABJIACTCA. ..

A) Tlapa uucen (x,y) b) xopenb B) dynukuus I') npousBogHas

Jlaro muddepennmansroe ypapuenne y — 2C0Sx =0 . Kakas u3 nepeuncieHHbIX (yHKIHS

SIBJISIETCS PEIICHUEM ATOTO YpaBHEHUs?
A) y=2C0SX B) y=2sinXx B) y=-2sinXx TI)y=-2C0SX

Kak onpenensiercst nopsinok audepeHnnanibHoro ypaBHeHNs?



A) HaWBBICHIMM MOPSAIKOM HEU3BECTHOU (PYHKITUH;
b) nauBbICIIMM NOPSAIKOM HE3aBUCUMOU MEPEMEHHOI;
B) HauBbIicIIUM NOPSAKOM NMPOU3BOAHOM, BXoadlIel B tuddepenmanbHoe ypaBHEHHE,

I') 3aBucuT OT HoOpsiiKa GYHKINUU M HE3aBUCUMOM ITePEMEHHOM.

38. B xopoOke 5 cuHux, 4 KpacHBIX W 3 3€JICHBIX KapaHjaama. Hayran u3BiiekaeM OJIMH KapaHJall.
YkazaTh 10CTOBEpPHOE COOBITHE.

A) u3BJICYb YEPHBIN KapaHall; B) u3Bieus cuHMil KapaHaar;
b) u3Bieup NBETHOM KapaH/aIl; I') u3BI€Yb CUHMI WM 3€JICHBIN KapaHalll.
39.  KakoBa BepOsSITHOCTb, YTO IIPU OPOCKE UTPATBHOTO KyOHKa BBIMIAJAET YETHOE YHUCIO OUKOB?
A) E b) g B) § I g

40. Ckosbko Touek skcTpemyma umeet Gynkuus T (X) = § X3 —2x22
A) oaHy TOUKY b) nBe Touku
B) Hu oxHOIt TOUKHK I') GeckoHeyHO MHOTO TOUYEK

41.  Ha sk3amene 50 Bonpocos. Urops He 3HaeT otBeT Ha 10 3 Hux. Haiiaure BeposTHOCTH TOTO,
4TO €My MOMAaJeTCs BOMPOC, HA KOTOPBIM OH 3HAET OTBET?
A) 0,2 b) 5 B) 1,25 I 0,8

3ananusn 26-40 ¢ HeCKOJIbKMMHU NPABUJIBHBIMU OTBETAMH.

42. Vka3zaTh quddepeHaabHoe YpaBHEHHE BTOPOTo MopsaKa

A) xy'—y=y’ B) y"=x-sinx
B) V" +(x* -1)y' =0 I) %:x2

43. PemieHueM Kakux CHCTEM sBJstOTCS unciaa (-1; 2; 3)?

x+2y—-7=0 x—-3y+z2=-3
A)2x—-y+z=-1 b) x+y-z=1
x+y—-32=-8 xX—y+2z=3
3x+y+z=2 -x+y+2z=12
B) {x—3y—z=-10 IN < x-y+4z=10

x+y+z=4 2x+3y—-2=1



44,

45.

46.

471.

48.

49,

50.

51.

52.

53.

Kaxkoit u3 onpenenureneit papen  -3?

2 5 7 3 5 -7 -1 1
A) b) B) I)

3 6 1 0 1 -2 2 3
VY Kakux 4yuces MHUMasl 4acTh paBHa 27
A) 2=2-2i B) Z=2+I B) z=5+2i N z=7+2i
V KaKuX 4¥cel IIaBHAs YacTh apryMeHTa paBHa 45°?
A) 2=3+3i B) z=-2-2i B) z=1+i I z=-3-3i
Monynb Kakux 4ucesl paBeH 5?
A) Z=5+I B) Z =5i B) z=3+4i N z=4-3i
Kakoii npenen pasen 77

. sin7x . 14x% +1 7X+1 .
A) lim B) lim ——— B) lim ) lim (5x — 3)
x>0 X Xx—0 2X° + 3 X—>o0 X2 +x X—2
V KakuX U3 nepevrcaeHHbIX GpyHkuuii o6macts onpenenenus X € (0;400) ?
2
A) y=+/x B) y=Inx B) y=—— r) y=e'*
Jx

Kaxue u3 nepeuricieHHbIX QYHKIMI BO3pAcTalOT Ha BCEW YMCIOBOU MPSIMOM?
A) y=x3+2 B) y =arctgx B) y:x2—4 N y=x"+5
Kakue u3 nepeuncieHHbIX QyHKIMI HE UMEIOT TOYEK IKCTpeMyma?
A) y=3x*+9 B) y=tgx  B) y=Xx"+8 n y=x'+4

Vkaxkure QyHKIMH, NIPOU3BOJHEIE KOTOPEIX PaBHBI pu Xy = 1

A) y=3x*+9x-107 B) y =—8+16x + x?
B) y=6X-23¢"+10 N y=v2x*+5

B kakux 3amauax BepoATHOCTH cOObITHSA paBHa 0,57

A) KakoBa BepOSITHOCTb TOTO, UTO ITPU OPOCAHUU MOHETHI BBIMAJET «Ope»?

b) KakoBa BeposSTHOCTH COOBITHS, YTO NIPH OPOCAHMHM HTPATHLHOTO KYOWKa BBITIAZIET YETHOE
YHCJIO OYKOB?



54.

55.

56.

B) Nwmeetcs nabop pyuek: 3 cuaux, 10 kpacHbIX 1 7 3eneHbIx. CiryqaitHbIM 00pa3oM U3BJICKaEM
onHy. KakoBa BEpOsSITHOCTB, UTO pydka OyJeT 3€JICHOTO WM CUHETO IBeTa?

I'Y B cpemnem u3 200kopMaHHBIX (DOHAPUKOB, IOCTYMHMBIIMX B TMPOAAXY, YETHIPE
HEUCTpaBHBIX. HalinuTe BEpOATHOCTH TOTO, YTO BBHIOPAHHBIM Haymadyy B Mara3uHe (OHAPUK
OKa)KeTCS UCIPABHBIM.

3HaueHue Kakoro MHTerpaia pasHo 17

1 . 5 )
A) j(3x2 — 4x)dx B)jsin Xdx B) jcosxdx I) j(x — %)dx
0 V3 0 0

2

Touka MuUHUMYyMa Kakoi (pyHKIMU paBHa 3?7

A) y=%x3—2x2+3x+5 B) y=4sinx—-5

B) y=%x4—6—27x r y=2x>—-6x?—-18x+10

K MCTOJaM PCLICHUA CUCTEM JIMHEMHBIX ypaBHCHI/Iﬁ OTHOCATCA:

A) MeToj UHTEpPBaJOB; b) meron Kpamepa;

B) meron I'aycca; I') meron BBenEeHUSI HOBBIX IEPEMEHHBIX.

3aganus 41-50 Ha cooTBeTCTBHE

41. YcTaHOBUTH COOTBETCTBUE MeXAY QyHKUMAMU (1-4) 1 MHOXKECTBaMU UX MepBooOpa3HbIX (A-I')

1. yzgx3 A F(x)=X—;+C
2. y=X—32 b F(x)=—§+c
3. yzg B F(x):8%+c
4, =_4—13 r F(x):%x+C

3anuuuTe B OTBET UG PHI, pACIOJIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A

b B r

42. YcranoBute cOOTBeTCTBUE Mexay hyHKmuei (1-4) u obmacteio onpeaenenns (A-I)



1. y=+4—x A | (-c4)
2. y =lg(4—x) B (—o0;4) U (4;+0)
3. y=_> B | (co3)U(34)
4—x
1 .
y= o(4—%) r | (4]

3anuuuTe B OTBET UG PHI, PACIIOIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A

b B I

43. YcraHoBuTe cOOTBETCTBUE MEXY PpyHKumsmHu (1-4) u ux npousBoanbiMu (A-T7)

1L y=2x>+5x-1
2 Yy =sIn2X
3. Y =C0S2X
2 3
4, y=—X"+5
y 3

3]

r

yl — 2X2

y' =6x%+5
y' =-2sin 2x
y'=2C0s2X

3anuuuTe B OTBET HUQPHI, pACIOJIO0KUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A

b B I

44. YcTtaHOBUTE COOTBETCTBHE MEXAY GOpMyliaMu, KOTOPbIE 3a7al0T PYHKIIMH, U XapaKTePUCTUKAMHU

TUX QYHKIHH.

DOOPMYVIJIbI XAPAKTEPUCTUKHU
1 y = X2 —12x+6 A @Oynkius yobIBaromas
2. y=10x-1 b @yHKIUA BO3pACTAIOIIA
3. y=5-6x B @OyHKIUA UMEET TOYKY MaKCUMyMa
4 y =16x — x2 r @yHKIUA UMEET TOYKY MUHUMYyMa

3anuiinuTe B OTBET I_II/I(I)pBI, PAaCIIOJIOKHUB UX B MMOPAAKE, COOTBETCTBYIOIIICM 6y1(BaMZ

A

b B r




45. Ha pucynke nzobpaxéH rpadux pynkuun y = f(X). Yucna a, b, —=

C, duesamaror Ha OCH X YeThIpe MHTEpBana. IlONb3ysACh v=7 (1}-""'
rpaduKOM, IOCTaBbTE B COOTBETCTBUE KAXKIOMY HHTEPBAITY /
(1-4) xapakrepucTuky QyHKIMH WK €€ Tpou3BoaHoi (A-I). 1 \ /
Ne J [,
al| b NS e X
I I I I
MHTEPBAJIBI XAPAKTEPUCTUKHA
1) (a; b) A) pou3BOHAs OTPHIIATEIIbHA HAa BCEM HHTEpPBAJIe
2) (b; c) b) npousBogHast MOIOKUTENBHA B HAUale MHTEpBAJIa U OTpHUIIa-
3) (c; d) TeJIbHA B KOHIIE HHTEpBaJa
4) (d; e) B) ¢pynkuus orpunarensHa B Ha4ajae HHTEPBAIa U TOI0XKH-

TeJIbHA B KOHIIC UHTEPBAJIa
I') mpou3BoiHas MOJOKUTENbHA HA BCEM UHTEpBAIe

3anuImTe B OTBET I_II/I(I)pBI, PAacCIiOJIOKHUB UX B MMOPAAKE, COOTBETCTBYIOIIICM 6YKB8.MZ

A b B r

46. Ha pucynke nzobpasxen rpaduk dpynxiuu Y = f(X), 3anannoit na orpeske [-3;3]. YcTaHOBHTS

cootBeTcTBUE Mexky cBoiicTBamu dynkmun T (X) (1-4) u nmpomexytkamu (A-]T).

CaoiicTBa HyHKIIUN MPOMEKYTKH g4

1. ®yHKIMs BO3pacTaeT Ha MPOMEXKYTKE A [-2;1] : 12

2. OyHKIMsS yObIBAaET HA MIPOMEKYTKE b [-3;-1] _3I 1 1 A o

3. dynkus npuHUMaeT HeoTpunarenbHeie | B [-3;-2] U [1;3] \I‘// X
3HAYCHHS Ha IMPOMEXKYTKE 15

4. OyHKIUS TPUHUMACT HemoJokuTenbHble | [T [-1;3]
3HAYCHHS HA MPOMEKYTKE

3anuiinuTe B OTBET I_II/I(I)pBI, PAacCIIOJIOKHUB UX B MMOPAAKE, COOTBETCTBYIOIIICM 6y1(BaMZ

A b B r

47. YCcTaHOBUTE COOTBETCTBHE MEXKY OINpeeTIeHHBIM HHTerpasioM (1-4) u ero 3HaueHuem (A-I')

NHTEI'PAJIBI SHAUYEHHUE MHTI'PAJIA

1
1. szdx - A 0,5
0




2

2. | [@-3x")dx = B 6
0
0

3. _[xdx = B 24
-1
3

4. I6xdx = r 1
1

3anuuuTe B OTBET UG PHI, PACHIOIOKUB UX B MOPSIIKE, COOTBETCTBYIOIIEM OyKBaM:

A b B r

48. YcTaHOBUTE COOTBETCTBHE MEXAY Au(depeHnnanbHpiM ypaBHeHueM (1-4) u ero oOmum
pemenuemM(A-T).

JINODEPEHIIMAJIBHLIE YPABHEHU S OBIIEE PEIIEHUE
1. | y"+3y'=0 A | y=C;sin3x+C, cos3x
2. | y"+9y=0 B | y=(C,+C,x)e*
3. | »"-10y'+25y=0 B y=Ce? +Ce™
4. | y"+5y'+6y=0 r | y=C,+Ce™

3amuinrTe B OTBET I_II/I(I)pBI, PAacCIiOJIOKUB UX B MMOPAAKE, COOTBETCTBYIOIIICM 6YKB8.MZ

A b B r

49. Ha rpaduke moka3aHa 3aBUCHMOCTb KPYTSIIIETO MOMEHTa aBTOMOOMIIBHOTO JIBUTATEIIS OT YHCIIa
ero o0opotoB B MUHYTY. Ha ocu aGciuce oTKIaIpIBaeTCsl YMCao 000poToB B MUHYTY. Ha ocu
OpAMHAT — KpyTAIKAid MOMEHT B H - m.
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[Tonb3ysick TpadMKkoM, MOCTaBHTE B COOTBETCTBUE KAXKIOMY HHTEPBAILY KOJIWYECTBA 00OPOTOB
JIBUTATENISl XapaKTEPUCTUKY 3aBUCUMOCTH KPYTSILEr0 MOMEHTA ABUTaTENsl Ha STOM HHTEpBaJIe.

XAPAKTEPUCTUKU ITPOLUECCA NHTEPBAJIbI OOPOTOB
A) KpyTSIIUii MOMEHT HE MEHSUICS 1) 0 — 1500 06/MuH.
b) kpyTsamumii MOMEHT najain 2) 1500 — 2000 o6/MuH.
B) xpytsmmii MOMEHT poc ObICTpee BCEeTo 3) 2500 — 4000 o6/muH.
I') xpyrsamuii MmomeHT He npesbian 60 H - m 4) 4000 — 6000 06/MuH.

3anumure B OTBET LU PHI, PACTIONIOKUB UX B TIOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A b B r

50. Ha pucynke u3zo0paxeH rpaduk CKOPOCTH MOTpYyx)eHus: Oaruckada. Ha BepTHKaIBbHON ocH -
CKOpPOCThH MOTpYykeHus datuckada B M/C, Ha TOPU3OHTATIBHOMN - BpeMsl B CEKYHaXx.

A

0,5 /ﬁ

7/
" / N/

0,1

v

60 120 180 240 300



[Tonb3ysick rpadukoM, MOCTaBbTE B COOTBETCTBHE KAXKIOMY HHTEPBAy BPEMEHH XapaKTEPUCTHKY
MOTPYXKEHUS Ha 3TOM HHTEpBaJIe.

MHTEPBAJIbI BPEMEH | XAPAKTEPUCTHUKU

A) 60-120 ¢ 1) 6aruckad 30 cexkyHa morpyxkaics ¢ MOCTOSHHOM
CKOPOCTbBIO
b) 120-180 ¢
2) CKOpOCTb ITOTPYXKEHUS HE pOCIia Ha BCEM UHTEpBaje
B) 180-240 ¢
3) Garuckad ABaXKIbl YBEIMYHMBAT CKOPOCTH IOCTIE
I') 240-300 ¢ 3aMeJICHUs] TBUYKCHUS

4) 6atuckad poBHO 15 cexyHa HE IBHUTAICS

3anumure B OTBET HU(PHI, PACTIONIOKUB UX B TIOPSIIKE, COOTBETCTBYIOLIEM OyKBaM:
A b B r
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