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Mertoanyeckre yka3aHHs K BBINOJHEHHIO K KOHTPOJBHONH paboOTBhl COCTaBIICHBI
COOTBETCTBHUU C paboveil mporpaMMon TUCIUTIIIMHBI Briciias MaremaTuka.

[lepeveHb NPUMEPHBIX KOHTPOJIBHBIX PA0OT 110 TeMaM TUCIHIIINHEL.
1. Dnemenmul unelinol aneedpvl U AHATUMUYECKOU 2e0MemPUlL.
3amanue 1. Ha si3p1ke OkpecTHOCTEH € — & chOPMYTUPOBATH OMPEEICHUS TIpeIesia
(GYHKIINH B TOYKE ¥ OJHOCTOPOHHETO IMpeJieNia, COOTBETCTBYIOIINE CHMBOIHYECKUM
paBEHCTBaM, U JaTh TEOMETPHUECKYIO HHTEPIIPETAIIHIO.
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3ananue 3. BBISICHUTD, SIBISIOTCS JIH 2 BEKTOPA gl u 6

1) xonnuHeapHbIMH,

2) nepneHIuKyIsIpHbIMH,

ecmn a = (2,0,3), b = (0,-2,0).

3ananue 4. Pemnte cucteMy ypaBHeHUH (J1F00bIM cr1ocoOOM):
2%, —8X, +4x, =1
4X, —2X; =2
6Xx, —2X, =1

3ananue 4. BeIYucIuTh OnpeaeuTens.
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2. Beeoenue 6 mamemamuyueckuti ananu3z. Ilpeden u nenpepvignocmos yHKyuu
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3. Hupppepenyuanvroe ucuucienue gyukyuti 00HOU nepemeHHoU
|. Beruncauth nepByro NpoU3BOAHYIO (PYHKIIHMA:

1. y =3farcctg (x°):
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Il. Haittu ipenen, ucnons3sys npasuno Jlonurans:

4. Uccneoosanue gynxyutl
3ananue 1. Jlokaszars, uto ¢yHkus f (X) HenpepsiBHA B Touke X0 (HaiiTH 0(€)).
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Bapuasnt 3azanue Bapuanat 3agaHue
1 fix)= 57 — Lxg=6 2 fix)= 4x? -2, =5
3 f(x)=3x2-3,xp=4 4 flx)=2x*—4.x9 =3

3amanue 2. MccnenoBars Gpynkimu f (x), y(x), f2(x) Ha HENPEPHIBHOCTH, YCTAHOBUTD
TUIIBI TOYEK pa3pbiBa U cAeaTh rpaduku GyHKIUH B OKPECTHOCTH TOUEK Pa3phIBa.
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3ananue 3. MccnenoBath QyHKIIMHM HA HENIPEPBIBHOCTD, YCTAHOBUTH TUIT TOUEK pa3phbiBa
Y CXEMaTUYECKHU MOCTPOUTH Ipauku yHKITHIA.
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3amanue 4. MccnenoBarh GyHKITUIO HA HEMPEPHIBHOCTD.
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— X, v < 0.
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‘r.‘\‘—l x < 0.
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3amanue 5. MccnenoBars GpyHkimu f1(x) u y(X)Ha HENIPEPHIBHOCTD, YCTAHOBUTH THI
TOYEK pa3phiBa U caenaTh rpaduku QYHKIUH B OKPECTHOCTH TOUYEK Pa3phIBa.
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5. Heonpedenénnulii unmezpar
HaiiTn unTerpansi:
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6. Onpedenénnulil unmezpar

3amanue 1. He BoIUmCIIsAst HHTETpaioB, CPaBHUTH UX (yKa3aTh OOJIBIINA).
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3amanue 2. OUEHUTh UHTETPAJl CBEPXY U CHU3Y.
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3ananue 3. HaiiTu cpeaHee HHTErpaibHOE 3HaYCHUE (PYHKIIMU HAa YKa3aHHOM MHTEpBaJeE.

V= Esx;[ﬂ,l]

v = sin K;l‘[l'_..TL'J
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V= 2x? —x- 1;[0_.2]

3ananue 4. HailTu npou3BOIHYIO YKa3aHHOTO OIPEEIEHHOTO UHTETpajla C IEPEMEHHBIM
BEPXHUM TIPEICIIOM TI0 3TOMY Tpeey (pe3yabTaT 000CHOBATH).
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7. Qupepenyuanvrovie ypaguenus

0
3agaHue 5. BeluncnuTh onpenesieHHbIe HHTErPaIbl.
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1. Pemmuts muddepennpanbable ypaBHEHUS € Pa3AESIOIIUMUCS TepEMEHHBIMU:

2.):\“,."'1 — y‘z dx + ydy =0.

xy

'_}:2:(]5

y()=1.

2. Pemmuth ogHOpOoaHBIC qudPepeHInaTbHbIe YPABHCHHUS:

dx dy

X+y y—x

' =42x7 + 3y  +y

3. Pemuts nunelinble nuddepennnanbabie ypaBHeHUS U ypaBHeHue bepuysuu:

V' — ysinx =sinxcosx.

3 2

J:’+;y:x_j;y(l):1.

TOpsI/IKA:

4. Peuth nuddepeHnmanbabie ypaBHEHHs BTOPOTO OPsIKA, JOMYCKAIOUINX TOHM)KEHUE

oy = () +
2" =30y} =4y%.9(0)=(0)=1




5. Pemuts nuHelinble AudQepeHnmnaibHble ypaBHEHU BTOPOTO MOPsAKa ¢ TOCTOSHHBIMU
K03} HUIHEHTaMH METOJJOM HEONPEIETECHHBIX KO3()(YULIUEHTOB:

y"'+9y=sm3x +2e".
Y =4y +5y=(16-2x)e" +x°

6. Petuts nuHeliHble 1uddepeHnanbHble ypaBHEHUS BTOPOTO TOPSIIKA C TIOCTOSTHHBIMHU
K03} huIreHTaMH METOJOM BapHALUK IIPOM3BOJIBHBIX MTOCTOSHHBIX:

Aoy
J_J.

4e

r r

Y'=6y" +8y=——7-:3(0)=»"(0)=0
l+e

7. Pemuts 3amaun:

— Onpenenuts NyTh S, MPONHIEHHBIN TEIOM 3a BpeMs t, ECJIU €r0 CKOPOCTb
MPONOPIMOHAIBHA MPOXOIUMOMY ITYTH U eciiH Tesio nmpoxoauT 100 m3a 10 ¢ u 200
M3al5c.

— Haiitu kpuBy10, Y KOTOpOH MOAKacaTeIbHas BIBOE OOJIbIIE aOCIIMCChI TOYKH
KacaHusl.

8. Pemth cuctemsl qudQepeHnaabHbIX YpaBHEHUHN:

x'=x+4y If:Qy—S.r

y'=x+y [y'=y—2x

8. (DyHKuuu HECKOJNIbKUX NePEMEHHbIX

3anmanue 1. Haiitu oGmacth onpeneneHust pyHKINH IBYX EPEMEHHBIX (IaTh
reOMETPHUECKOE UCTOJIIKOBAHUE)

BapuasT z=z(xy)z
1 z = In(x + 1)
:\_2
2 z=In
X+ v
COS X
3 z=In
y
x—3
4 z=In
y=5
5 z=In(y—sinx)

3amanue 2. HaliTu yacTHBIC TPOU3BOHBIE OT GYHKIMH Z = Z(X, Y)
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3amanue 3. Jlana pynkius z = f (X, y). [IpoBeputsb, yaoBI€TBOPSET I OHA JAHHOMY

YPaBHEHUIO
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9. Psowi

I. Ilpumensas pasnuuHble
3HAKOIOJI0XKHUTEIbHBIX PAJIOB:

IMpU3HAKA CXO0JUMOCTH, HUCCICI0BATh CXOOAUMOCTD

I1. HaiitTi 006;1acTh CXOAMMOCTH CTETICHHOTO Psa:

1.y =—x": 2. ZZ”[X—Jr3
n=1 n! n=1 3

1) Haittn In(—/3 +1).

j”.

10. Oyukyuu KOMNIEKCHOU nepemerHHouU

2) Haiitu nefictButenbHyro yacth Gyakiuu f(z) = Z - 2zi.
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3) [IposepuTts ycnosust Komu-Pumana nns pyaknum W = 5iz —3z+2.

2 2
(2z+3)dz rme y:X—+y—=1.

4) Hatitu f ,
22(z-i) 9 4

Y

11. Onepayuonnoe ucuucnenue
1. Haiitn nzo0pakeHue equHUYHOTO UMIyJbea f(t), meldcTByIOmEro TOJIBKO Ha
POMEXYTKE BPEMEHU |
ft)=0,ecmm t<0; f(t)=1,ecm 0 <t<p; ft)=0, ecmm t > .
2. Haiiti nzo6paxenue ¢pynkuuu f(t) =0, mpu t <0, f(t) =2t, mpu 0 <t <1, f(t) =2, mpu t

>1.
3. Haiitu opurunan f(t) ans nzoOpaxenus
3p+1
F(p) = Zp—
p°+4p+8

4

4. Haiitu f(t) , F(p) =
aittu f(t) , eciu F(p) (02 +2)(p_2)

12. Dnemenmsr meopuu 6epossmHocmell u MamemMamuyecKol Cmamucmuxu
3amanne 1. AnreGpa coObITHIT

1. CoObiTHs: A - X0Ts1 ObI OIMH U3 TPEX MPOBEPAEMBIX PHUOOPOB OpakoBaHHBIN. B —
BCe MPUOOPHI T00poKkadecTBeHHbIEC. UTO 03HavaroT coobiTus: A + B,A- B, —A, —-B?

2. Tlo uenu npousBoautcs 3 BeicTpena. Jlanbl coObITHS Al - TONIAJaHKE B LIEJh MPH 1 —
om BeIcTpene (i=1,2,3) . Boipa3uth uepe3 Ai u —Ai ciaebayromue coobitus: BO - Hu
OJIHOTO ITOIAJaHKeE B 11eb; B2 - X0Ts ObI Ba MOMAJaHKS B LIEIIb.

3. MammHHO-KOTe/IbHas YCTAaHOBKA COCTOUT M3 TPEX KOTJIOB U OJHOW MAIITHH.
CoOpiTHE A - HcripaBHa MalnHa, coosiTue B1- ncnpaBen nepsbiii koten ;B2 -
ucrpaBeH BTopoi korel; B3-ucnpasen tperuii koten. Coowitrie C 03Ha4aeT
paboToCTIOCOOHOCTh MAITMHHO-KOTEIIBHON YCTAaHOBKH, KOTOPAst MOKET JHCTBOBATh
pu pabOTe MAIIMHBI U XOTs ObI 0JHOTO KOoTia. Bripasuts codbitrie C u —C uepes A,
B1, B2, B3.

3aganue 2. PaboToCrocoOHOCTD Lienei
Jlist n300paXkeHHOM 2JIeKTpUUECKO 1enu, coctosmein u3 o6mokos A,B,C,D,E.F,G,H
BBOJIST COOBITHE S — cxema paboTaeT. 3anucaTh BBIPOKEHUS I S U —S .
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3amanue 3. DIeMeHThl KOMOMHATOPUKH

1. Bo MHOTHX cTpaHax BOAMTEIHCKOE YAOCTOBEPEHUE (aBTOMOOUIIBHBIE TTpaBa) UMEET
mudp, cocrosmuii u3 3 Oyks u 3 udp. YeMy paBHO 00111€€ YHMCIO0 BO3MOKHBIX
HOMEPOB BOJUTEIHCKUX YJOCTOBEPEHU, CUUTASL, YTO YUCIO OYKB PYCCKOTO
andaBuTa, UCIIOIB3YEMBIX JIJISl COCTaBJICHHs mUdpa, — 26, a OYKBBI 3aHUMAIOT
nepBbie 3 mo3uiuu mudpa?

2. PykoBOACTBO (pUPMBI BBIAEINIIO OT/IETY PEKJIaMbl CPEACTBA IS TIOMEILIEHUS B
neyaTH oOBABICHUN O peasaraeMbix pupmoii ToBapax u ycayrax. [lo pacueram
OTJIeNa peKIaMbl BBIJICTICHHBIX CPEACTB XBATUT JIJIsl TOTO, YUTOOBI TOMECTHUTD




00BsBNICHUS TOJBKO B 15 U3 25 ropoackux razet. CKOIBKO CYIIECTBYET CIIOCOO0OB
CIy4aitHOTO 0TOOpa ra3er s MOMEIICHUS OOBIBICHUNA?

3. B ypue umerorcs 15 mapos. U3 Hux: 6 mapo Genoro nsera v 9 mapoB 4€pHOTO
nBera. M3BiekaroTcs Hayiady TpH Iapa a) ¢ Bo3BpaiieHueM; 0) 6e3 Bo3BpalieHusl.
CKOJIBKO BCEro HaOOPOB IS KAKJOT0 CIIO0co0a U3BJICUEHUSI MOXKHO CJIENATh.
CKOJIBbKO B KaX/I0M Cllydae MOKHO cJielaTh HaOOpOB, B KOTOPBIX BCE IMIAPhI OyIyT:
1) 6enoro nBera; 2) u€pHoro 1BeTa; 3) ogHoro nBera. 4) CKoIbKo HAOOPOB MOKHO
cienaTh, B KOTOPBIX OyayT LIapbl pa3HbIX LIBETOB?

4. ®upwmel F1, F2, F3, F4, F5 npennarator cBou yclIOBUS 110 BBIIIOJIHEHUIO 3
pasmuunbiXx KoHTpakToB Cl, C2 n C3. JIto6as hupmMa MOXKET MOTYyIUTh TOJIHKO OJTUH
KOHTpakT. KoHTpakThl pa3nuyHsl, T. €. ecnu pupma F1 nomyuut kontpakt Cl1, To
9TO HE TO XK€ camoe, eCIu OHA MOIyYUuT KOHTpaKT C2. CKOJIBKO c1Ioc0O0B
MOJTyYeHUs] KOHTPAKTOB UMEIOT (PUPMBI?

3aganue 4. ['eomeTprieckas BEpOSTHOCTb

1. U3 xBanpara ciry4daitHeIM 00pa3oM BeIOMpaeTcs: Touka. KakoBa BEpOsSTHOCTH TOTO,
YTO OHA y/aJeHa OT BEpIIUH KBaJpaTa Ha pacCTOSHNUE HE MEHbIIIEee TTOJTOBUHBI
JUTMHBI CTOPOHBI KBaipaTa?

2. Bpewms npuxoja 060UX MapoXoA0B K MPUYaTy HE3aBUCUMO M PAaBHOBO3MOKHO B
Te4eHHe CyToK. OnpenenuTb BEpOSITHOCTh TOIO, YTO OJHOMY U3 apOXOA0B
MPUIIETCS HKJIaTh, €CIIU BPEeMs CTOSIHKM 000X mapoxooB 1 yac.

3ananue 5. Teopembl TEOPUHU BEPOSTHOCTU

1. Cuctrema cocTOUT U3 IBYX MPUOOPOB, AYOIHMpYyIOmUX APyT apyra. [Ipu Beixoae u3
CTPOSI OTHOTO U3 MPUOOPOB MPOUCXOIUT MTHOBEHHOE MEPEKITIOUEHIE Ha BTOPOIi.
HanexHocTh (BepOosSTHOCTH O€30TKa3HOM pabOoTHI MPHOOpa) KaXkI0T0 MPUOOpa PaBHBEI
0,7 u 0,8 cooTBeTcTBEeHHO). OTpeNeIUTh HAJAC)KHOCTh CHCTEMBI.

2. JIBa cTpesnika 1o o4epeay CTPENIIIOT B MUILEHB, IPUYEM Y KaXKJI0TO U3 HUX IO JIBa
BeICTpenta. [TonaBmmii nepBeIM nosydaer npus3. Halitu BEpOATHOCTD NOJIy4EHUS
pu3a AJs KaXkI0r0 UTPOKa, €CIM BEPOSITHOCTh MOMaJaHus Py OJTHOM BBICTPETIE
i nepBoro passa 0.3, a ans BToporo — 0.4.

3amanue 6. HagexxHocTh enei
HanexxnocTu (BepoaTHOCTH 0€30TKa3HON pabOThI) Y37I0B MPOCTABIECHBI HA PUCYHKAX.
Haiitn Haie)KHOCTEL BCEH CUCTEMEL.

0,3 0,6 .

no 0,9

3amanwne 7. [ToBTOpeHnE COOBITHIA

1. TpancnopTHBIE CpeICTBA ONTOBOM Oa3bl 00ECIIEUNBAIOT 32 JACHD BBINOJIHEHHE HE
Oosee Tpex 3asgBoK. baza oOcmyxuBaeT 7 Mara3uHoB. BeposSTHOCTB 3asiBKH OT
Ka)KI0ro U3 HUX B TeueHue 1HA paBHa 0,3. Haiitu BepoITHOCTB TOTO, UTO BCE
MOCTYNUBIINE HA a3y B TeUEHHE JHS 3aBKH OyIyT BBIITOJIHEHBI.

2. IIpou3BOOUTHCS UCTIBITAHUE TISITH PUOOPOB, KAXKIBIH M3 KOTOPBIX BHIXOAUT U3
cTpos ¢ BeposTHOCTRIO 0,1. HaliTu BEposITHOCTB TOTO, YTO XOTS OBI JBa IprOOpa
BBIYT U3 CTPOS IIPU UCIIBITAHUU




