[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:
EVIO: MV'WIPI'IHM‘?BEP@’PB@ HAYKH U BBICIIEI'O OBPA30BAHUSI POCCUMCKOMN ®EJIEPALINN
O/DKHOCTb: FEKTOP
ej;ia”ﬂobill“;an :}”()’;p%ﬁ T %qh%ﬁi)lz FOCYIAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJILHOE
' 'O OBPA3OBAHUS

BICTIIE
236“““5%8%%%%@8%%%ﬂ 1T HEDTSTHON TEXHUYECKW YHUBEPCUTET

7N

NMEHU AKAJEMUKA M.A.MUJUVIMOHIIIUKOBA>

BBICIIIAA N ITPUKJIATHASL MATEMATHKA

YTBEPXIEH
Ha 3aceanuu Kadeapol

«28» nrons 2023r., mporokon Nell
3aBenyromnmii kKageapoit

o

A.M. I'ayaeB

@®OH]I OIEHOYHBIX CPEJICTB IO YYEBHOM JUCIIUILIVHE

«BBICIHIAA MATEMATHUKA»

Hanpasnenue noarotoBku

08.03.01 «CTpouTe1bCcTBO»

[Tpodunu moaroToBku

«lIpouzs00cmeo cmpoumenbHuIX MAMePUanos, U30enuti U KOHCMpPYKYUL»

Ksanmudukamms

O0akanaBp

I'po3nbiii - 2023



IACIIOPT

®OHJIA OIIEHOUYHBIX CPEJICTB I10 YUYEBHOI JIMCLIUTUIMHE

MATEMATHUKA
No KoHTtponupyemslie pa3aeinbl Koa xoHTpOInpyemoi HaumenoBanue
/11 (TEMBI) TUCITUTUTAHBI KOMITETCHIINH (WJIH €€ JacCTH ) OIICHOYHBIX CPEIICTB
y VK-1: YK-1.1-YK-1.3 Koauoksitys
1. Jluneiinas anre6pa OIK-1-OMK-1.4-OIK-1.9 Konrtponbnas pabora
' ' ) DKx3ameH
5 DJIeMEHTBI BEKTOPHOM ali- VK-1: YK-1.1-YK-1.3 KOH??;S}?;HYZI%M
" | Tebpor OIIK-1:0I1K-1.4-OTK-1.9 P P
OKx3amMeH
3 AHanuTHYeCKas TeOMeT- VK-1: YK-1.1-YK-1.3 KOHIT<O§JJII:§;;IYI2\1460T3
© | pua OIIK-1:0MK-1.4-OI1K-1.9 p P
Ox3amMeH
4 BBenenune B maTreMaTuue- VK-1: YK-1.1-YK-1.3 KOHEOSJJII:;;HY%OM
* | ckuif anamm3 OTIK-1:0T1K-1.4-OITK-1.9 P P
OKx3amMeH
JuddepeHnumanbHoe ue- VK-1: VK-1.1-VK-1.3 Kommoksuym
5. yucieHne (pyHKInH o qHON OIK-1 'bHK-i 4- OHK'-l 9 KonTponbnas pabora
MIEpEeMEeHHOM ' ' ) Dx3ameH
JuddepeHnumanbHoe ue- VK-1: VK-1.1-VK-1.3 Kommoksuym
6. yrciaeHne GpyHKIui He- OIK-1 _'OHK_l' 4- OHK'-l 9 Konrtponbhas pabora
CKOJIBKHX TIEpEMEHHBIX ' ' ) DK3aMeH
7 WuTerpanbHoe ncumce- YK-1: YK-1.1-YK-1.3 KOHI"fO:JJII:;(;;Iyz%OTa
" | Hue OTIK-1:0I1K-1.4-OTTK-1.9 P P
OK3aMeH
8 HuddepeHnnanbHbie VK-1: YK-1.1-YK-1.3 KOHI"fO(iIJJIII)OIf;;IyIE\I/IGOTa
' YpaBHEHUSA OIIK-1:0I1K-1.4-OIIK-1.9 p P
Ox3ameH
VK-1: VK-1.1-VK-1.3 Koroxsiy
9. Pser OITK-1:0OIK-1.4-OIK-1.9 KonTponbnas pabora
) ' ) Ox3ameH
VK-1: YK-1.1-VK-1.3 Kosnoksitym
10. | KparHble uHTETpaIBI OITK-1-0OIK-1.4-OTK-1.9 KonTponbnas pabora
) ' ) OK3aMeH
OCI{OBBI TEOPHU BEPOATHO- VK-1: YVK-1.1-YK-1.3 Komnoxsuym
11. | creii u MaTeMaTH4eCKON OIK-1:0OIK-1.4-OIK-1.9 KonrtponbHas pabora
CTaTUCTUKHU ) ' ' DK3aMeH
HNEPEYEHDb OIIEHOYHBIX CPEJACTB
HaumenoBanue IIpencrasienue
Ne Kparkas xapakrepucruka
OLICHOYHOI0 OLICHOYHOI'0 CPEeCTBA B
n/n OLIECHOYHOI'0 CpeACTBA
cpeacTrsa donge
CpencTBo KOHTPOJIS YCBOCHHs y4eOHOro Matepuana | p OTIPOCHT
TEMBI, pa3Jena Wik pa3AeioB AUCIUILIAHBL, OPraHU-
1 | Konnoksuym 1o TeMam/pa3zenam
30BaHHOE Kak ydeOHOe 3aHsATHE B BUJE colOecenoBa-
HHUS TIPETIOIaBATENs ¢ 00YYarOIMUCH. AUCLHILTIHBI
KOHmpOﬂbHaﬂ CpelICTBO IIPOBEPKU YMCHHU IPUMCHATH ITOJTY4YCH- KOMHHCKT KOHTpOHBHBIX
2 HbIC 3HAHUS JUIS PEIICHUS 3a/1a4 ONPEICIICHHOTO TH- o
paboma . 3aJlaHUi 110 BapHaHTaM
1a 10 TeMe WJIM pa3Jielly Y4eOHOW IUCIUTLTHHBL
3 | Dxzamen CpencTBO TPOBEPKU 3HAHMI, YMEHUM, BIIAICHUM, TIPH- Kommiext sk3ameHary-

2




O6p€T€HHBIX 06y‘-IaIOH.[I/IMC$1 B TCUCHHE CEMECTPA. OHHBIX OHMJIETOB

MEPBbIA CEMECTP
BOITPOCHI JIJIsI COBECEIOBAHMS (TEKYIIIUIA KOHTPOJIb)

Pasznen: «JIuneiinas anredpa, 3jieMeHTbl BEKTOPHOI'0 AHAJIN3Aa, AHAJIMTHYECKAs] TeOMeTPHUsD)

1.

10.

11.

Omnpenenurenu 2-ro ¥ 3-To NOPSAKOB. AnreOpanuecKue AOMOJIHEHUS U MUHOPBIL.

[TousiTue 06 onpenenurene n-ro nopsaka. OCHOBHBIE CBOWCTBA OINpENENUTENEH; UX MpUMe-
HEHUE K BBIUMCIICHUIO ONPEIETUTENEH n-TO MOPSAKA.

Cuctembl nuHelHbIX ypaBHeHul. [IpaBuno Kpamepa. Oqnopoanas cucrema.

Marpunel. JletictBus Hag matpuriamu. OOpartHas maTpuiia. MaTpUdHBIH CIOCOO pEIICHHS
CUCTEM JIMHEHHBIX YPaBHCHUM.

Pemenue cucrem nuHelHbIX ypaBHEeHUN MeTooM ["aycca. MccnenoBanue cucrteM JIMHEMHBIX
YpPaBHEHU.

JlexapToBBI MPSAMOYTOJIbHBIE CUCTEMBI KOOPAMHAT Ha IUIOCKOCTH U B mpocTpaHcTse. [losp-
Hasl CUCTEMAa KOOpJUHAT.

Bexkropsl. JIuneitHble onepanuu Haj BekTopaMu. JIMHEHHO He3aBHCHMbIE BEKTOphI. basuc,
pasznoxxenue no 6asucy. Ilpoexunn Bekropa Ha ocu koopauHat. Koopaunats! Bekropa. [nu-
Ha BEKTOpa U HaAIPaBJISAIOLIME KOCUHYCBL. Y CJIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

CkaJisipHO€ MTPOU3BEAECHNUE BEKTOPOB U €0 CBOMCTBA. YTOJI MEXKY BEKTOpaMH. Y CJIOBHE MEp-
MEHIUKYJISIPHOCTH IBYX BEKTOPOB. MEeXaHUUECKUI CMBICI CKaJSIPHOTO POU3BEACHUSI.
BekTopHOoe u cMmemanHoe npou3BeaeHUs] BEeKTOpoB. OCHOBHbIE CBOMCTBA U BBIUMCIICHUE Ye-
pe3 onpenenuteny. KoMmiaHapHocTh TpEX BEKTOPOB. ['eoMeTpuyeckue NpHIIOKEHUS BEK-
TOPHOI'O ¥ CMEIIAHHOTO MTPOU3BEACHUN.

[Ipsimas Ha nockocTH. PasnnyHble BUIbI YPaBHEHHM NPSIMOM Ha MJIOCKOCTHU. YTOJI MEXKIY
NpSMBIMU. Y CIIOBUS NMEPIEHANKYIIPHOCTH U MapajUIeIbHOCTU MpsMbIX. PaccTosiHre OT TOY-
KU 10 MPSIMOM.

Kanonuueckue ypaBHEHUS KPUBBIX BTOPOIO IMOPSIKA: OKPY>KHOCTH, 3JUIMIICA, TMIEPOOJIBI,
napabobl.

YpaBHEHHsI IJIOCKOCTH M NPSIMOM B IPOCTPAHCTBE. YTOJ MEXIY HMPSAMBIMH. YTOJI MEXIY
IIPSIMOM U TNIOCKOCTBIO. TOouKa repeceueHus NpsiMON U TNIOCKOCTH.

Pasznen: «BBeaeHue B MaTeMaTHYECKHH aHAJIU3)

1.

2.

6.
7.

IIpenen ¢pynkuuu B Touke. [lpeaen pynkuuum Ha 6eckoHeyHOCTH. OHOCTOPOHHUE TPEAETIbL.
OrpaHn4eHHOCTb (PYHKIIMU, UMEIOLIEH npeaer.

beckoneuHo Gonbmas ¥ OECKOHEYHO Majiasi (YHKUMHU M CBA3b MEXIy HUMHU. Pa3noxeHue
(GyHKIIMH, UMEIOLLEH Tpeiell, Ha MOCTOSHHYIO M OECKOHEUHYIO MaIYIO.

. |0 © y
OcHoBHBIC TCOPCMBI O MMPEACIIax. PaCKpLITI/IC HCOMPCACIICHHOCTCHU ‘:— u\|—\ HCpBBII/I 3a-
o0

MEYaTeJIbHBIN MPeaeI.

Yucnossle nocnenoBarenbHocTu. llpenen nocnenoBarenpHocTH. CylllecTBOBAaHUE IMpEnea
MOHOTOHHOW OTpaHWYEHHOW mocieaoBarenbHOCTH. Yncmno e. Hatypanbabie norapudmel.
CpaBHeHHE OECKOHEYHO MasbIX. DKBHUBAJCHTHbIE OECKOHEYHO Malible. 3aMeHa O0eCKOHEYHO
MaJIbIX SKBUBAJECHTHBIMU IPHU BBIYMCICHUU TIPEIEIIOB.

HenpepsiBHOCTh QyHKITNHN B Touke. ToukM pa3pbiBa GYHKIIMU U UX KIACCH(PUKAIIHSL.
HenpepriBHOCTh yHKIIMHN Ha oTpe3ke. CBOMCTBAa HEMPEPBIBHBIX HAa OTpe3Ke (PyHKIMIA: orpa-

HUYEHHOCTh, CYIIIECTBOBAaHNE HAaUOOJIBIIETO U HANMEHBILIETO 3HAUEHH, CYIIIECTBOBAHNE TPOMEXKY-
TOYHBIX 3HAYEHUMN.
Paspnen: «/IudpgepennuaibHoe ucunciaeHue GyHKIHN 0OIHON NepeMEeHHON»

1.

2.

[IpousBogHas GyHKIMH OJHOW TEPEMEHHOW; €€ TEOMETPUUYCCKUM W MEXAHUYECKUN CMBICI.

JuddepeHunpyeMocTb QyHKIUH.
OcHoBHble npaBmia auddepennupoanus. [IpousBoanas cnoxHoi GyHkiuu. [IponsBoaabIe
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OCHOBHBIX 3JIEMEHTapHbIX (QyHKIMH. Jlorapupmudeckoe quddepeHipoBanme.

3. O6parnas ¢pynknus. HenpepsiBHOCT 1 muddepeHmupyeMocTs oOpaTHOW GyHKIuU. [Tpons-
BOJIHBIE OOPATHBIX TPUTOHOMETpHUYECKUX (PyHKIMN. Tabmuia mpou3BOAHBIX.

4, HuddepennrpoBanne HEIBHBIX U TTapaMETPUUECKH 3aJaHHBIX (DYHKITHIA.

S. Huddepennman GyHKIMU U ero reoMeTpudeckuid cMmbici. CBa3b ¢ mpousBoaHoil. dudde-

peHnuan cioxHo ¢yHkiuu. MaBapuanTHocTh hopmbl quddepennmana 1-ro mopsaka.

6. [TpousBoansie u nuddepeHimansl Beicux nopsaakoB. @opmyna Jleiibnnna. HennBapuant-

HOCTh (popmbl AuddepeHirana nopsiika BbIIe MepBOoro.

Teopemsr @epma, Porust, Jlarpanka u Komm o nuddepeHmpyemMpix GyHKIHIX.

[IpaBuio JlonuTtasns packpbITUSL HEONIPEAEICHHOCTEH.

9. HccnenoBanue (GyHKIMU C MMOMOIIBIO NIEPBOI MPOM3BOAHOM: HEOOXOIMMBIE U IOCTATOYHBIE
yCIIOBUSL BO3pacTaHus U YyObIBaHMS (DYHKIMU; SKCTpeMyMbl (yHKUIMU; HauOojbliee u
HaMMEHbIIIee 3HAaYeHUs! (PYHKIIUU Ha OTPE3KE.

o N

10.  HccnenoBanue GyHKIUU C TOMOIIbIO BTOPOI MPOM3BOAHON: SKCTPEMYMbI GYHKIINH; BBITYK-
JIOCTh, BOTHYTOCTb U TOUKH nepernda rpapuka GyHKIUU.
11. AcumnToThl KpuBbIX. OO0IIas cxema uccienoBaHusl GQyHKIUU U MOCTPOCHHUs rpaduka.

Kputepum oueHku (8 pamvxax mexywei ammecmayuu,)

Pecnamenmom BPC kageopuvl «Bvicwas u npuxkiaduas mamemamuxa» npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos uz pazoenenusi Oai-
J108: 5 6annos 3a oceoeHue meopemudeckux 60NpoCco8 OUCYUNIUHbL, 5 6aNI08 — 3a 8bINOIHEHUe 00-
MAUHUX 3A0AHUIL.

KpnTeplm OILICHKH OTBETOB HA TCOPETUYECCKHE BOIIPOCHI:

— 5 0aJU10B BBICTABJISACTCSI CTYAEHTY, €CJIM OH M3JIOXKHI COJIepKaHUe BOIpoca B 00beMe, Mmpery-
CMOTPEHHOM IPOTPAMMO, TPH STOM H3JI0KHUII MaTEPUAI IPAMOTHBIM SI36IKOM, TOYHO HCIIOJIB3YS Ma-
TEMaTUYEeCKYI0 TEpPMUHOJIOTHIO U CUMBOJIMKY, B OTNIPEAETICHHOM JIOTMUECKON MOCIeI0BaTeIbHOCTH;

— 4 0a/11a BBICTABJIAIOTCS CTYEHTY, eCJIH MPU JOCTATOYHO MOJIHOM U I'PaMOTHOM OCBEILLIEHUH BO-
[poca OH JIOMYCTHUJI HEOOJIbIINE HETOYHOCTH, HE UCKaXAIOIMe MaTeMaTHYECKOTO COJIepyKaHHsI OTBe-
Ta;

— 3 0aJ1a BBICTABJSIOTCS CTYAEHTY TPH HEMOJHOM PACKPBITHH COZIEp KaHUs BOIpoca (coaepxa-
HHE BOIPOCA M3JI0KEHO (parMeHTapHO, HE BCET/Ia IOCJIE0BATENIBHO), HO TIOKA3aHo o0IIee IMoHUMa-
HHUE BONPOCA; JOMYIICHBI OIMIMOKHU TPU HCIIOIB30BAHUN MaTEMaTHUECKOW TEPMUHOIOTHH;

— 2 0aju1a moJiy4yaeT CTYAEHT, MPOJAEMOHCTPUPOBABIINKA OOpPBIBOYHBIC 3HAHUS W JIOMYCTHUBIINN
OLIMOKH B OIpeJIeIEHUH MOHATUI U TP UCIIOIb30BAHUN MaTeMaTUYECKONH TEPMUHOJIOTHH.

KOMILJIEKT 3AJIAHUM 1JISI KOHTPOJIbHOM PABOTHI (PYBEKHBIA KOHTPO.Ib)

INEPBASI ATTECTALUS
BUWIET Ne1l
1. Haiitu npoussenenne matpun A*B, ecin: 4 :[ 2 3J B= (5 2)
-5 —4)’ 6 -7)

3X, 5%, + 7% =1,
2. Pemmts cucremy MMHEHHBIX ypaBHEeHHH MeTozoM Kpamepa wiu [aycca: X, — 3%, — 9%, =8,

2% + 2X, — 3%y =1.
Haiiti xoHel BeKTOpa G = {3;-1;2}, €l ero Havayo B Touke M(L;—1;2).
YTIPOCTHTH BHIpAKEHHUE: (2& -3 )x (é + 45).
5. Haiitu yron npu BepmnHe A B TpeyronbHuke ABC, ecnu:
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=

A(0; 3; -1), B(1; 5; -6), C(-5; 2; 1).

BUJIET Ne2
. 1 3
Haiitu npowusBenenue matpui A*B, eciu: e 2 -1 0 a-l3
-4 3 5) '
2 1

Pemmth cucremy nuHeiHbIX ypaBHeHU MeTosioM Kpamepa wnm [Naycca:
2%, + 5X, +3X; =6,

X —3X, —9%; =8,
2% + 4%, —3%;=9.
Haiitu Havano BekTopa b = {5; 12— 6}, €CJIU €T0 KOHEI B TOUKE A(2;17;8)-
YnupocTute BhIpakeHue: (55 + 35)>< (25 — 6)
Haiitu mtomazns tpeyronsuuka ABC, ecu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —4).

BUJIET Ne3
Haiitu npomsBenenue marpuir A*B, ecnu:

3 2 0 -5
A=|1 6 -1|,B| 3|
2 4 2 7

Pemmmte cucremy nuHeiHbIX ypaBHeHU MeToioM Kpamepa unu [aycca:

X, + X, + X3 =6,
X, + %, — X3 =10,
3%, + X, + 3%, =12.

HaiiTi Hayasio BeKTOpa b = {5;10; - 2}, €CJIM €r0 KOHEIl B TOUKE A (2;7;8).
YrpocTture BbIpaKeHHE: (5 + 5)2 + (51 - 6)2.
Haiitu yroa npu Bepmnne B tpeyronsuuka ABC, ecu: A(5; —-3; 4), B(7; 0; 7), C(6; —-3; -1)

BUJIET Ne 4
Haiitu npowusBenenue matpun A*B, ecinu:

-2 3 3) 2
A= , B= .

-5 -6 4 -7
Pemmnts cucreMy nuHEHbIX ypaBHeHHH MeTotoM Kpamepa unu ['aycca:
{xl +2X, + 3%, =5,

2% — X, — X3 =1,
X, +3X, +4X; =6;

HaiiTi KoHeI BeKTOpa g = {1;—1;3}, €CIIM €ro HaJalo B Touke M(3;1,2).
Vrpoctute Bripaxenue: (2a+3b)x (a+2b)
Haiitu 06béM mupamuabt ABCD, ecu:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

BUJIET Ne 5
Haiitu mpomsBenenue marpuir A*B, ecnu:
1 5 2 2 1 0
A= 2 0 3|,B=| 3 -1 -2
-3 11 4 5 -3

Pemmth cuctemy nmuHeiHbIX ypaBHeHU MetoqoM Kpamepa mnu ["aycca:



2% — X, + X3 =4,
3X, + 2%, + 2%, =1,
X, — 2X, + X5 = 2.

w

HaiiTi KoHeIl BeKTOpa g = {5,—1;— 2}, €Ciiu ero Hauasno B Touke M(L;-13).

>

YnpocTturte BeIpakeHHE: (Zi - 3]) ] + (3i + E)- k
5. Haiitu miomans tpeyronsuuka ABC, eciu: A(8; 6; —3), B(2; 2; 1), C(8; 7; -3).

BUIET Ne 6
1. Haiitu npowusBenenue matpuny A*B, eciu:
2 1
1 -1 1
A=|3 3|, B= .
2 4 3
5 2

2. PemmnTh cucTeMy JIMHEHHBIX ypaBHeHUH MeTogoM Kpamepa wimm ["aycca:
3, +4x, —3%; =4,
2% — X, + X3 =2,
X + X, — 2% =0.
3. HaiiTu Ha4yano BEKTOpa b = {1; 2; - 6}, ECJIU €r0 KOHEL B TOUKE A (2;11;6).
. Ynpocrute Beipakenne: (a+b)xb+(3a—c)xc.
5. Haiitu 006éM nupamuast ABCD, eciu: A(-5; 0; 0), B(-1; —1; -1), C(0; 0; 4), D(-3; -3; 7).

BUJIET Ne7
1. Haiitu npowusBenenue matpun A*B, ecnu:
1 -3
-5 1
A=|2 2 B[ j
0 4
3 1

2. Pemmth cucteMy NMHEHHBIX ypaBHEeHHH MeTogoM Kpamepa miu [Naycca:
X+ 2X, + X3 =8,
2% — Xy + X3 =3,
2% +3X, — X3 =5.
HaiiTi KOHeI BEKTOpa g = {4;1;— 2}, €I ero Hauano B Touke M (L1 -2).
. YIIpOCTUTE BBIpAXKECHUE: (25 + B)x (6 - 25)
5. Haiitu miomanas Tpeyroasauka ABC, ecnu: A(6; 9; —13), B(9; 10; —11), C(3; 5; —7)

BUJIET Ne 8
1. Haiitu mpousBeaenue matpui A*B, ecru:

3 8 6 3 -1 3
A= , B= .
[—1 Oj (1 2 4 SJ
2. Pemmth cuctemy NMHEHHBIX ypaBHeHUN MeToaoM Kpamepa unu "aycca:
2% —4X, +3%; =1,
X, — 2%, + 4% =3,
3X, — X, +5%;=2.
3. Haiitu Hayano BexTopa b = {5,3,- 6}, €CIIH €0 KOHEII B TOYKE A (2,4;8)-
. YIpoCTHTE BBIpAKCHHE: (56_1 — (_:)x (36 + i_i)
5. Haiitu momans Tpeyronbauka ABC, ecnu: A(4; 3; -2), B(5; 5; -6), C(7; 2; -6)



BUJIET Ne9
1. Haiitn npousBenenue matpuil A*B, eciu:

-2 11 2 3
A= 0 2 0|,B=|4 -1|.
3 -1 2 0 5

2. Pemmth cucTemy JIMHEWHBIX ypaBHeHUH MeTogoM Kpamepa nmm [Maycca:
2% + X, + 3%, =3,
X 4 X, + X, =4,
2% — 3%, + X =1.
3. HaiiTu KoHel BEKTOpA g = {-5;1;2}, €CJIM €r0 Ha4ajo B Touke M(-1-1,2).
4. Vnpocture soipaenne: 2i(j xk }+3(ixk )+ 3k(ix j)
5. Haiitu miomans tpeyronsuuka ABC, ecnu:A(3; 3; 3), B(6; 3; —-3), C(5; -3; 0).

BWJIET Ne10
1. Haiitn npousBeneHue matpuil A*B, eciu:
5 4 -2 -3
A=|1 =2 0,B=| 4.
3 -5 7 5

2. Pemutb cuctemy TMHEWHBIX ypaBHeHUH MeTogoM Kpamepa miu ["aycca:
3%, — 4%, + 3%, =1,
X —3X, +2X; =0,
2%, 46X, + 2%, =3.
3. Haiiti HauaI0 BEKTOpa b = {2;12;~1}, €CIIM €r0 KOHEL B TOUKE A (2;4;8).
4. YmpocTuTe BbIpakeHHE: (25 + E)X (E_l - 55)
5. Haiiti 066éM upamuasl ABCD,ecnu: A(8; 4; -5), B(8; 7; -3), C(8; 6; —3), D(3; 3; 1).

BWIET Nell
1. Haiitu npousBenenue matpuny A*B, eciu:

(3 o )

2. Pemmts cuctemy nMHEHHBIX ypaBHEeHHI MeTogoM Kpamepa miu ["aycca:
3% +5X, + 7% =1,
X, —3X, — 9% =8,
2% + 2X, — 3% =1.
Haiiti xoHel BeKTOpa G = {3;—1;2}, €Il ero Havayo B Touke M(L;—1;2).

4.  YUpoCTHTH BbIpaXXKEHHE: (251 -3 )x (é + 45).
5. Haiftu yron npu Bepmmse A B Tpeyronbauke ABC, ecnu:
A(0; 3; -1), B(1; 5; -6), C(-5; 2; 1).
BUJIET Ne12

1. Haiitu npousBenenue Matpun A*B, ecnu:

1 3
2 -10
A= ,B={3 -2]|.
55

2 1

2. PemmTh cucTemy JIMHEHHBIX ypaBHeHUH MeTogoM Kpamepa wm ["aycca:



2%, + 5X, +3X; =6,
X, —3X, —9%; =8,
2% + 4%, —3%; =09.
Haritn Hayano BexTopa b = {5; 12— 6}, €CJIM €10 KOHEN B TOUKE 4 (2,17;8)-
YHpocTuTe BeIpaXKCHHE: (55 + 36)>< (25 - 5)
Haiitu mtomazns tpeyronsuuka ABC, ecu: A(7; 2; —6), B(2; 4; -3), C(5; 2; —-4).
BUJIET Ne13

Haiitu mpomsBenenue marpuir A*B, ecnu:

3 -2 0 -5
A=1 6 -1|,B| 3|
2 4 2 7
Pemmts cucreMy nuHeHbIX ypaBHeHHH MeTotoM Kpamepa uim ["aycca:
X+ X, + X3 =6,
X + %, — X3 =10,
3% + X, + 3%, =12.

Haiiti Hauan0 BEKTOpa b = {5,10;— 2}, €CJIM €TI0 KOHEIL B TOUKE A (2;7;8).

YpocTuTe BRIpaXKEHHE: (5 + 5)2 + (5 - 6)2.

Haiitu yron npu Bepimue B tpeyronsuuka ABC, ecnu: A(5; —3; 4), B(7; 0; 7), C(6; -3; -1)
BUWJIET Ne 14

Haiitu mpomsBenenue marpuil A*B, ecnu:

-2 3 5 2
A= , B= .
-5 -6 4 -7
Pemmmts cucremy nuHeiHbIX ypaBHeHUN MeToioM Kpamepa wnm ["aycca:
X, +2X, +3X3 =5,
2% — Xy —Xg =1,
X, +3X, +4X; =6;
HaiiTn koHen BeKTOpa g = {1,—1;3}, €CIIH €ro Hayano B Touke M (3;1;2).

Vrpoctute Bripaxenue: (2a+3b)x (a+2b)

Haiitn 066éM mupamuast ABCD, ecnin:  A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).
BUJIET 15
Hansl Touku A, B u C. Haittu: a) oOuiee ypaBHeHHE TIpsiMOi AB; 6) ypaBHEHUE TIPSIMOM, MPOXO-

nsielt yepes Touky C napajuienbHO NpsMol AB; ) ypaBHEHHE MIPSIMOi, TPOXOASIIEH Yepe3 TOUKY
C nepneHuKyIsSpHO NpsiMoi 45.
A(5; 10), B(3; 9), C(-11; 4).
[IpuBecTH K KAHOHUYECKOMY BUJY YPaBHEHUE KPUBOW U IOCTPOUTH €€:
x> —4y —6x+29=0
CocTaBUTh ypaBHEHHE IJIOCKOCTH, MPOXO/SILEH Yepe3 TPU 3aJJaHHbIE TOUKH
M, (4,2, 1), M, (=1, 0; =3), M;(2, 1, - 2).

2 4 2
HaﬁTHHpeﬂeHH:a)limw;6)l- M’B)Iim 2x —1 2x;
X—2 X —x— 2 X—>00 3X + 9X x—wo\ 2X + 3

D lim 20X ) fim Y2 =X =3
x—0 sin 5x x=>6  X° —36




BUJIET 16
Jausl Touku 4, B u C. Haiit: a) oOliiee ypaBHeHHE PpIMOii AB; 6) ypaBHEHHE MPSIMOM, MPOXO-

nsiel yepes Touky C napajuienbHO NpsMon AB; ) ypaBHEHHE IPSAMOiL, TPOXOASIIEH Yepe3 TOUKY
C nepneHuKyJIspHO NpsiMoi AB.
A(=2;-7), B(3; 0), C (2; 2).
[IpuBecTH K KAHOHMYECKOMY BHJly YpPaBHEHHE KPUBOW U IOCTPOUTH €E:
16x? —9y? —64x —54y —161=0
CocTaBuTh ypaBHEHHE IJIOCKOCTH, POXOJAILEH yepe3 TpU 3aJaHHble TOUKU
M, (5;1; 0), M, (0; 4; —3), M, (L 4, -1).

x+1
Haiitn npenenst: a)[jm —3x+2, ;0 lim HC+4C° —x )Ilm( hl j

X—2 2X 2 -x—6 X—>0 SX +9X +3 X—o\ X — 7
. Sin4x . AX+7-3
lim ; ) |Im2—.

x—0 thx X—2 X —4
BUJIET 17
CocTaBUTh 06mee YpaBHCHHC HpHMOﬁ, HpOXOI[SI-H.[Cﬁ qepe3 ABC TOUKU U IPUBECTU €TI0 K BUAY C

YITIOBBIM K0d(bduimentom: 4(-2;—3) u B(-5;4)

[IpuBeCcTH K KAHOHUYECKOMY BHY YPaBHEHHE DJUIUIICA U TOCTPOUTH €T0:
4x* +9y° +32x—54y+109=0.

CocTaBUTh ypaBHEHHE [UIOCKOCTH, TIPOXO/AIIEH Yepe3 TP 3alaHHbIE TOUKH

M,(=3;0;1), M, (0; 2; 3), M5(3; 1, -1,).

2x
. . [(3x+2
x> +7x-8. )15 DX TAX+3 lim :
)Ilm 4 2 ! B)X—>oo 3 _1 ’
oo X' +8x°% —12x X

Haiitu npenensl: a)
I![p X2 —2x+1

sin 6x l9_x —
rlim o) lim X2
x>0 192X -5 x°—-25

BUWJIET 18
CocTaBUTH YpaBHCHHC HpHMOﬁ, HpOXOI[fIH.ICfI YCpe3 TOUKY NEPCCCUCHUS IPAMBIX:

x+2y+3=0, 2x+3y +4=0 1 napamienpHoi npsamoi 3x—-5y =0.
[IprBeCTH K KAHOHUYECKOMY BUJY YPABHEHHE THIIEPOOIIBI U OCTPOUTH eé: x° —y° —4y =0.

CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOJISIICH Yepe3 TP 3aJJaHHBIC TOUKU
M,(-2;0;, -1), M, (L -2; 3), M,;(4,-1; 2;).

@ %3 X + X245 fim YoXt1-4
Haiitu npenenst: a)| A TERTI.() | ms—— > B) ,
x—>3X +5 6 X—>0 X +8X 2 x=5 X _16
2x
3
)||m 1+ ) ||m 1OX
e x =2 -0 §in5X
BUJIET 19

Janbl Touku A, B u C. Haiitu: a) obiiee ypaBHeHHE IPAMOii AB; 6) ypaBHEHHE TIPSIMOM, TIPOXO-
asuieit yepes Touky C mapamtensHo npsimord AB. .A(1; -1), B(3; -2), C(9; 7).
[IpuBecTH K KAHOHUYECKOMY BUJY YPaBHEHUE KPUBOW U IOCTPOUTH €€:

4x" +36y2 + 72y —16x—92=0

CocTaBUTh YpaBHEHHE MJIOCKOCTH, MPOXOAAIIEH uepe3 Tpu 3aJJaHHbIE TOUKU
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M, (4,1-1), M,(0;,-2; 1), M, (-3, L, 0).

y . 2x2-9x+10 . 8x" —9x° +x®
4, Haiitu npenensl: a R i o _—
peseast: ) lim =5~ OlIM =575,

3 _ . (X+TY7 i
B)"m X -1 r)“m( j;e) Iimsm?x

x—>0 By

BUJIET 20

1. CocraBuTh 001Iee ypaBHEHHE MPSIMOH, TPOXOASIIEH Yepe3 B TOUKH, IPUBECTH €T0 K BUILY

ypaBHeHuUsI B oTpeskax: A(3;—3) u B(-2;4).
2. TlpuBecTy K KAHOHMYECKOMY BHIY YPaBHEHHE KPUBOUH U MIOCTPOUTH €€:
5x% +9y? —30x +18y +9=0.
3. CocraBuUTh ypaBHEHHUE TUIOCKOCTH, IPOXOIAIICH Yepe3 TpH 3aJaHHbIE TOUKU

M1(3'—1'2) M, (4;-1—1), M,4(2,0;2).

-x-30 . 8x°+4x*-3
4. BuIYHACIATH NIPENEIBL: a — 3 0 :
b ) Iang +125 ) IX'ID 5x* +8x° —12x

3x

. 7 V3x+4 -4

p) lim r)|lm 1-—| ;e lim~———.
x-0 Sin 6X — >4 x2_-16
BTOPASI ATTECTALIUA

Bapuanrt 1

1. Haiitn HpOI/IBBOI[HBIe JTAHHBIX QYHKIUI:

x* _afr.

n)y:x2-|n5x; )y =C0s°6X; x)y=e¢ 4X; 3)3x2y—2x=5y3.

2. Beranciauth MMpEaciibl, MIPUMCHAA ITPABUIIO Jlonurans:

_Tx® —=2x% +4x . et —e™”
a) lim . ; 0) lim—————.
x>0 2x°+5 =0 In(1+ x)
Bapmuanr 2

1. Haiitn HpOI/IBBO)IHBIe JTAHHBIX Q)yHKHI/H‘/'I'

5 r \/72 X =arctgt;
a)y=17+8x" — 6)y— 3;B)y In(x —v1-x°); r) y=12/2
J:[)y=(x2 —6x)-Sin 2X; e) y=sin 3X; x) y=¢" +InX; 3) 3" —e’ =y3 —5xy.

2. BoruvcnuTh npeaensl, npuMenss npasuio Jlonuramns:

5x? —x*+7x ( 20 B 2)

a) lim

; 6) lim .
x>o  2x* 4 5x3 ) x2-25 x-5

X—>5
Bapmuanr 3

1. HaiiTi mpon3BoaHbBIE NaHHBIX (YHKITHI:
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2 x=Inll+1t?);
B y=t 8 265 48; ) y=-COX_ o 12X b+t?)
X I-sinx’ 1+x y =arctgt;
1) y:e_x(Sx—x3); €) yz(?x—xs)s; x) ¥y =sin®3x; 3) 6xy—x’+y* =2
2. Berauciants mpeacibpl, IPUMCHAA ITPABUIIO Jlonurans:

2
x°—x-2
a) |Im—' 0) limx- Ctg7ZX
X—2 2x + x— 10 Xx—0
Bapuanr 4

1. HaiiTi mpon3BoaHbIE TaHHBIX (QYHKITUH:

1ty —2=a) ) [x=sn

1+4 y = ctg t%;
n) y=3x>-c0s5x; e) y=In(x+cosx); x) y=tg*5x; 3)xy—Iny+y*=3.

2. BeruncauTe npezensl, npuMensis npasuio Jlonurans:

a) |.mx2 —3; + 71x 6) leirg(arc3|n X - CtgXx).
x>0 x +5x3% —

Dy=U¥ +Tx+2" > ) y =
X

Bapmuant 5
1. Haifti mpon3BOIHBIE TaHHBIX (PYHKIIAN:
3
) X® +3 : —t.si
a)y=2x" - +Vx" -8; O)y="7——; my=sinx’; XNt
X 2x° =5 y =t — cost

my=7"-cos3X; ey=e 2X_XZ; k)Y =C0S° 4X; 3) 5X> — Xy + 2y’ =4,

2. Berauciaute npeaciibl, IPUMCHA ITPAaBUIIO Jlonurans:
5x+4x3+7
) lim . 6) nm[l_ 1 j

x>0 84 2x° + 5x° x>0\ X e’ -1
Bapuanr 6
1. Haiiti mpon3BoaHbIE NaHHBIX (YHKITHI:
1 3-x? _ 1.
A)y=7-x"-=+28x =3x; 6)y=_—7; »)y=In(tg3x); n/*~p"
X 3+ X .
y=t"-3t;

) y=(x2+2x)-ex; e)y=sin’2x; x)y=3x*—-2x+3; 3) X-siny=y-Inx.

2. Beranciauth MMpEaCiibl, IPUMCHAA ITPABUIIO Jlonurans:

2x —Tx+ 3 1 1
a) lim————— 6)1im -
3 x% 4 4x 21" -1 x -1 Inx
Bapuanr 7
1. HaifTu npou3BOIHbIE TaHHBIX (DYHKIIHIA:
4
4 In3x X=t-t
a)y=6—3x4——2+5\/x4—x; 0)y=—; . B) Y =19°6X; 1) ;
X X =9 y = t2 —t3
0y=2"-(3-x); ey=e"1*, xy=arccos *; 33x° —2y°> =5xy.
2. BoruncnuTh npeaensl, IpuMeHsis npasuio Jlonurans:
a) Iim?x —2x% +4x . . 6) “m[ 1 1 j
x—o0 2x? +5 x>0\ Xx? —x e*-1
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Bapuanr 8
1. Haifti mpon3BoOIHbIE TaHHBIX (QYHKITAMN:

X
a)y:4x5—%+6\/?—7x; 6)y:1+e . B)y=arctg’3x; r) |x=5sin"t
X 1—e* y =4cos’t
1)y = /X -arcsin X; e)y:In(x+x5—2); x)y =3, 3)3xy—Iny=5xX.

2. Beranciaurts npeacibpl, IPUMCHA ITPABUIIO Jlonmrans:

2) [im X =255+ ) Iim[ S j
x>w 2 4+ 3x° + x =1\ x —1 Xx*—3x+2
Bapuanrt 9
1. Haiitu HpOI/ISBO,I[HI)Ie TAHHBIX (byHKuHﬁ'
a)y =5x" - +F 34; 6)y— v B)y =C0S° 4X; 1) tf
y= e_t’

ny=x°-In7x; e y:(1—4x3)12; x) Y =arccos(e?); 3) 3x* —2y® =5xy.

2. BoruvcnuTh npeensl, npuMeHsis npasuiio Jlonurans:

2X* +4x+3 - X
a) lim ; 6) limsin(x —1) -tg—.
x>0 3x° +9x —12 x->1 2
3. HaiiTi yacTHBIe IPOU3BOIHBIE TIEPBOTO MOPSAIKA JAHHBIX (DYHKIUH:
Bapuant 10
1. HaiitTi mpou3BOIHBIC TAHHBIX (YHKIIHIA:
x X = arcsint,
a) y=4x5—%+x/x3+ 5; 0) y:1+ex; B)Y =C0S” 7X; r)
X l1-e y =Int,
Yy =(2x* =5)-e°*; e)y=+1-sin2x; x)y =In(sin 2x+c0s2X); 3)In(xy) = x* — y?
2. Brrunciuts MpEacIIbl, IIPpUMCHSA IIpaBUJIO Jlonurans:
8) im3X =5 42 6) X
X—>00 2x% — x x—>0]1 — cOs 6X
Bapuant 11

1. Haiitu npou3BOIHbIE JTaHHBIX (PYHKIIMIA:

3 o 2
a) y:7x5—%+7\/?—lne; 6)y:—4x);21; B) Yy =69%; ) {X_ln L
y

X =t +Int,

2
m) y=x2-e%; e) y=cos®5x; x) y=arctg/2x—1; 3) Xtgy + y? =
2. BerancnuTe npeaensl, NpuMeHss npaswio Jlonurans:
5 3 2
a) lim 4x> + 4x ©6) IimIn(1+ X)
x>0 3X +9x° —13 x—0 X

Bapuant 12
1. Haiitu npou3BOIHBIE TaHHBIX (YHKIIHIA:

5 3/ J3- smx x=6t> -4,
=8x——— J10; 6 =sin 3x
a)y =ox K X"+ ) Y= 3+ cosx B) Y r) y:3t5,

)1) y e N ) yzlnz(ctg3x); )K)y:(3X—1)‘InX; 3) 5X2_Xy+2y2:5'
x> —3x+2

2. BEIYHCIUTB TIPE/eITbl, IPUMeHss npaBuio JlomuTans: a) |Im—; 6) limInxe™
-2 2X* —x—6 X—>-+o0
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Bapuanr 13

1. Haiit mpon3BOHBIC JaHHBIX (DYHKITHI:
3

2)y = 8x° Lot 3. Y= » y=tgx; n x =sint —tcos t;
" \/F Y= Y= y =tsint;
n)y=(x2—6x)-lgx; e)y:In(x+»\/x2+3); %)y = arctgvx; 3) x° +y3=3xy.

2. BoruvcnuTh npeensl, npumMeHsis npasuio Jlonurans:

2 e* —
8) lim X —4%X*3; 6)im & 2.
x—3 X< —9 X—>+00 X +1
Bapuanrt 14
1. Haiiti mpou3BOIHBIC TaHHBIX (PYHKIIHIA:
X =sin 2t,
a)y:\/31+4x3——+\/ 2, 6)y——2; B)y =sin’ 2x; F){ 2
y=Co0s"t,

arccos/x

ny=ctg2x-(3+x%); e)y=|n<X—4—x3); K) Y =6€
2. BoruvcnuTh npesensl, npuMeHsis npasuio Jlonurans:
8x° + 4x
a) lim

_SXEEX o ) gim[ -t —1).
x>0 3x3 +9 —2x x>0\ sin X X

Bapuanr 15
1. Haiitu npou3BOHBIE JAHHBIX (PYHKITUI:

a)y =2x° _%_W'FeS; 6)y=5X3;8; B)yz(x5 —4)-sin3x;r){xzar°°05t’
X

:3) Xy +2x5—y? =3,

=~/1-1t?,
n) y=2%7 ¢) y=In(2x+cosx); x)y=~/0s4x; 3) xsiny=ylnx.

2. BoruncnuTh npesensl, npuMeHsis npaBuio Jlonurans:
.sin 6x.
a) lim ; 6) lim[ — 1 _ > :
x>0 x? =3 (x—3 Xx*—x—6
Bapmuanr 16
1. HaiftTu npousBoiHbIE JaHHBIX (PYHKIIMM:

1 —
a)y=6x>—— +{x* —2x; 6)y=3x"-c0s 5x; B)yzarcztgix; r){x‘e ’
X X =

1) y:arctgl; o y=tg>(sinx); x) y=e¥"; 3) 2 /xy =3x*-2y.
X

2. Berunciauth Mpeaciibl, MPUMCHAA ITPABUIIO Jlonurans:

. CO0S X . x*=1+Inx
a) lim ——; 0) |Imx—.
I X—7xl2 ot et —e
Bapuanr 17
1. Haiitu HpOI/I3BOI{HBIC TAHHBIX QYHKIIHA:

a)y= ZF +3x +5%; 6)y =c0s®3x; B)y— x° ) x =sin’t,
4x —X y =3cos’t,

,21) y:lOX2+3X; e) y:S|n(|nX), )K) y: I3X2+In2x’ 9) X2 —Iny+ y2 :3

2. BeruuciauTh npenensl, npuMeHsis mpasuiio Jlonurans:
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2 -
a) Iime2 3x+3: 6) Iirntgx ilnx.
x—>© 8X° + X —5 x—0 3x
Bapuanrt 18
1. Haiiti mpou3BOIHBIC TaHHBIX (PYHKIIHIA:

3
a)y=7x3—i+%/;—|n5; 6)y=(x2+2)-|n8x; B)Y = X =5 T) x=t*,
x° 4-X y =Int,

ny=sin’7x; e)y=In(x+cosx); x)y=arcsinvl-x*; 3) xy—Iny=3.
2. BoruvcnuTh npeensl, npuMeHsis npasuio Jlonurans:
. X —2x% +5x%° . tg 2X
a) lim — 6) lim 9 —.
x> 24 3X° + X x>0 5

Bapuanr 19
1. HaiiTu npou3BoHbIe JaHHBIX (YHKLIMMI:

2 2% X=3t—sint;
=2x°—= —8x —Ine; 6)y= ; =3/(x* -3 ;
Ny =ex X3 * )y 7-x B)Y ( )2 F){y:S—COSZI;

ny=ctg‘2x; e)y=(1-2x)arcsinx; x)y=In(x++x*—4); 3) cos(xy)=ysinx.

2. Berancnours npeacibl, IPUMCHAA ITPAaBUIIO Jlonurans:

. sin 2x . x> x°
a) lim— ; 6) lim > —
x-0 8N 5X xo>o| 3X° -4 33X+ 2
Bapuant 20

1. Haiitu npou3BOHbIE JaHHBIX (PYHKIIMIA:

2 — X2 : X =4t + 2t2,
———., T

cos 4x y =5t° —3t?,

0 y=c0s’3x; o)y =In(x+Inx); x) y=arctgvx? —1; 3) e +/x+./y=0.

a)y = x° —2+3{/?—Ine2; 6)y=2x°-arctgx; B)y=
X

2. Berancauth MMpEaCiibl, IPUMCHAA ITPABUIIO Jlonurans:

. X’ —5x+4 . eX2
a) lim————; 6) lim ——.
-1 X° —2x+1 X>+0 X +1

Kputepun oieHKH NMHCbMEHHOW KOHTPOJIBHOI padoThl (6 pamrax pybedicnoti ammecmayuu)

Pezcnamenmom BPC kagedpvr «Bvicwias u npuxkiaouas mamemamuxay npeoycmompeno 25
b6annos 3a evinonHeHue pyoeXdcHou KOHmpoavHou pabomsl. Kadcooe 3adanue, 6xooswee 6 KOH-
MPONLHYIO, OYEHUBAEMCs npenooasamenem OnpeoeleHHbIM Koaudecmeom 0annos. Mmozosuwiii 6ann
3G KOHMPOJILHYIO pabomy NoIYyUaemcs CyMmuposanuem 0auios 3a ece 3a0aHusl.

Kpurepuii oneHkH 0HOrO 3a1aHNS:

— 00yyJaromuics MPaBWJIBHO PEIIII 33/1a9y; TPH 3TOM JIOTUYHO, TIOCTIE0BATEIIbHO U apTyMEHTHPO-
BAaHHO M3JIOXKIII PEIICHUE 3a7]a9l — MAaKCUMaIHbHOE KOJIMYECTBO OAJIJIOB;

— OOy4JaroIIHIiCsS B OCHOBHOM TPABWJIBHO PEIIMJI 337aqy, TOMYCTHB MPH dTOM HE3HAYUTEIIbHBIC He-
TOYHOCTH U morpemHocTd — 80% OT MaKCHMaTbHOTO KOJTHYECTBA OAIIIOB;

— oOydaromuiics He MOJHOCTBIO PelIniI 3a71a4dy, Ho He MeHee 50%, JOMyCcTUB MPH 3TOM He Oojee
oJIHOU Tpyboit ommoku — 60% 0T MaKCUMAaTBFHOTO KOJMYECTBA OAIJIOB;

— oO0yyaronuiicst mpuBell HETIOJIHOE pelleHne 3a1a4n (crerneHb moaHoTel — oT 30% mo 50%), nomy-
CTHB TIPU 3TOM 3HAYUTENbHbIC HeA04YeThl — 40% OT MaKCHMAaLHOTO KOJMYECTBA OAIJIOB;
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— oOyuaromuiics mpusen He 6onee 30% pemieHust 3agaun, JOMYCTUB MPU STOM IpyOble OIIMOKU U
HemoueThl — 20% 0T MaKCHMAaJIbHOT'O KOJIMUECTBa OalioB;
— o0yyaronuiicss He MPHUCTYMIII K pemieHuto 3anaun — () 6ayos.

IK3AMEHALIMOHHBIE BUJIETHI

Bbuaer Ne 1

1. OnpeaenuTenu U uX CBOMCTBA.
2. YMHOXKUTb MAaTpHIly Ha MATPHILY: -14y(2 -5 4
| -21) 1 —1-2
3. Nansl koopaunatel Touek: A(—3; —5;2), B(4;,-2; — 4),C(6; —1,-2).

- -

- -

Haiitu AB- AC, ABxAC.

4. Nauwr Toukn Ha muockoctu: D(—16), K(—3;—2). CocraButs 06miee ypasHenne npsamoii, mpo-
XOJISILIEH Yepe3 3T TOYKH, IPUBECTH €T0 K BUIY B «OTPE3KAX» U MIOCTPOUTH IPSMYIO.

5. Haiitu o6nacts onpeaeneHus: GyHKIUH y = | ox+1 .
2X —4

6. CocraButhb ypaBHCHHE IIJIOCKOCTH, MPOXOSIICH dYepe3 TpHU  3aJaHHBIC  TOYKHU
M, (3;-12), M, (4,-1-1), M;(2;0;2) u nocTpouTh 3Ty MIOCKOCTb.

y 3x* —4x+2 2X* —4x—6
7. Haiitu npezenst: @) |im—————9 lim———
IXLQO 7x* -5 IXL_l 3X? +x—2

Buaer Ne 2
1. Pemienne cucrem nTuHENHHBIX ypaBHEeHUN MeTooM Kpamepa

2
2. YMHOXXUTh MaTpHUIly HA MaTpHUILY: (2 -3 -2 ) -1

-3
3. Manbr koopauHaTel Touek A(6;—3;1), B(—3;2;2), C(-3;4;5) . Haiitu yron ABC, rutomans AABC .
4. Nano ypaBHeHue npsaMoil 2X+ 3y +4 =0. CocTaBuTh ypaBHEHHUE MPSIMOM, MPOXOAALIEH yepe3
touky M (2;1), mapamieapHO JaHHOW TIPSIMOM M IIOCTPOUTH 3TH TIPSIMBIE.
5. Haiiti oGmacts onpeznencHust QyHKUHE y — log,,, (XT_;J .

6. HarucaTh ypaBHEHHE TUIOCKOCTH, MIPOXOSIIECH Yepe3 Haualo KOOPMHAT U Yepe3 TOYKU
A(-5;7;3) u B(2;,-9;—4) u mOCTPOUTH 3Ty IIIOCKOCTb.

7. Haiity npesienst: a) |jm V4X2*3 -3 6) qim X —4x°.
x—3 X“ -9 X —> 00 8X4+3X
buaer Ne 3

1. Marputib u aeiictBust Haa HuMu. OOpaTHas MaTpuIa.
2 -3 2
2. YMHOXHNTh MAaTPUIly HA MATPUILLY: ( 5 J [ 1 j
3. Vipoctuts BeIpaxkenne: (21— j)- j+ (j—2k)-k+(i—3k)2.

4. Naubl Toukn Ha mockoctu: A(=3; 2), B(=1; 5). CocraBuTh 0011Iee ypaBHEHHE MPSIMOIA, TPOXO-
JSIIeH 9epe3 9T TOUYKH, PUBECTH €T0 K BUAY C YTIIOBBIM KOA((OUIIMEHTOM U IOCTPOUTD MPSAMYIO.
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5. Haiitu obnacts onpeaeneHus GyHKIUN y = 2x -1,
x+3

6. HarncaTh ypaBHEHHE IUIOCKOCTH, MPOXOAsiei yepe3 Touky A(1;-2;-5) neprueHIuKyaIsapHO BEKTO-
py MN, ecmtu M (=1,4;,—7) u N(2;-3;6).

5 3
7. Haiin npezienst: @) | 2x* +9x+4; §) |im2X —AX" +13

rIJ X2—X—20 X—>00 3X5+7X4—5

Buaer Ne 4

1. Pemenne cuctem JTUHEHWHBIX ypaBHEHUH MeToAoM ["aycca u cpecTBaMU MaTPUIHOTO MCUMCIICHHS
2
2. YMHOXXUTb MaTpULly Ha MaTpuly: | —3 ( 2 -5 -1 )
-2
3. Manbl Touku ¢ koopauHatamu A(2;—-1;3), B(4;3;—4), C(-3;2;—-1), D(2;5;0) . HaiiTi momans Tpe-

yromsuuka ABC , 06bém mupamuasr ABCD.
4. IIpencraButh obuiee ypaBHeHue mpsimoid 2X —3y —5=0 B Buje ypaBHEHHUS C YIIIOBBIM K03 Pu-

UCHTOM, B BUAC HOPMAJIBHOI'O YPABHCHU U ITIOCTPOUTH I3TY IIPAMYIO.

5. Haiitu o6nacth onpeneneHust pyHKIUU y [2x+1 .
- 2
X

6. Haiitu yron mexnay miockoctsimu: 2X —3y +62-14 =0, 4Xx-6y+12z2+21=0.

7. HaliTn npenensr: 1y fim IX° =4 Sy i 2X—4
x—o0 2X* +3X x—>23x*> —2Xx—8

Bbuaer Ne 5
1. BexTopsl 1 TMHEHHBIE ONEpaluy HaJ HUMHU.

5y 2 -3)(2 -5
. YMHOXUTb MaTPHUIy HA MATPUILY: .
puny puany o 112129
3. Manb Bexktopel b =—1+2 jJ+3k, c =-41-2 j+k . Halitu: |c|, 3b—2C, bxc.

4. CocTaBHUTh ypaBHEHHUE MPSIMOM, Tpoxosiieit uepe3 Touky A(—4;3) , mapamienbHo MpsMOi
X+2y+3=0.3anucarh ypaBHEHHE MIPSIMON B OTpE3KaxX U MOCTPOUTH €€.

5. Haiftn o6nacts onpesenenns QyHKIAH y _ | Og{Sx + 1) _
X—2

X—2y+3z—-4=0,
3X+2y—-5z2-4=0.
x> -9 7x* +3x* —x+8

7. Haiitu ipenensr: @) [im————=;6) lim
x—»3 X°—5X+6

6. Haiit KoOpIMHAThI HAIPABJISIOIIEr0 BEKTOPA MPSIMOI: {

v 3XT+x-18

Buaer Ne 6
1. Moaynb, HanpaBisIOLME KOCUHYCBI, YCIIOBUE KOJJTMHEAPHOCTU BEKTOPOB.

2 -5-3
2. YMHOXXHTh MaTpHUIly Ha MaTpHUILY: (2 -2 ) 1 1.9

3. Hansl Touku S(2;—-3;5), K(5-2:1),G(5;—3;—3) . Haiitu SG,|SKx SG|, SK- SG .

4. ano oOuiee ypaBHeHue npsimoid 4X —3y —10 = 0. 3anucath ero B BUA€ ypaBHEHHS NPSIMOIl B
«OTpE3Kax» M MOCTPOUTH ITY MPSIMYIO.
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5. Haiiri o6macth onpesieneHust GyHKIun y — 3x+1,
3x—6
6. CocTaBUTh ypaBHEHUE IUIOCKOCTH, KOTOpasi IPOXOAUT 4epe3 Touky M, (—2;1;,—1) u umeer HOp-

MaJIbHBIN BekTOp N = {1‘—2'3} Y 3aIlUCaTh 3TO YPAaBHEHHUE B OTPE3KaX.

7. Haiitu npeaenst: 1) lim x° —6x° . 2) lim o x-1
x—>00 2X +3X°’ x> -13%x* —2Xx—5
buaer Ne 7

1. CkanspHoe mpousBe/ieHue BEKTOPOB. Y CIIOBUE NMEPIEHAUKYIISIPHOCTH BEKTOPOB.

2 -3\ (-2 6 -3

2. YMHOXHTH MaTpPHILy HA MaTpUILY: .

-4 5)\-1 4 -7
3. [IpoBepuTs, BepHO 11 paBeHCTBO: 3(31—2 j+K)-k—(7k—1)-j=3
4. YpaBuenue npsamoit 2X —3y +12 =0 mpeactaBuTh B pa3InYHBIX BUAAX (C YIIIOBBIM KOd( HUITHECH-
TOM, B «OTPE3Kax») U MOCTPOUTH ITY MPSAMYIO.
5. Haiti o6nacts onpenenenns gyrxunn Y = IN(3X% —5X + 2).
6. Maunbl Touku M, (3,-12) u M, (4;,—2;-1) . CocTtaBUTh ypaBHEHUE IIOCKOCTH, IPOXOJSIIEH uepes

TOYKy M, nepneHauKyisspHo Bekropy M, M, . IIpuBecTr K ypaBHEHHIO B OTPE3KaxX U IIOCTPOUTH ATy

ILIOCKOCTb.
2
7. Haiftn npezienst: a) [im :6) 1im 5x* —3x+8 |
x5 X2 —7x+10 X>o0 Mo +ax’ —11
buser Ne 8

1. Yrou mexnay BekTopamu. BekTopHOE TPOU3BEIEHNE BEKTOPOB.

2 -3 2
2. YMHOXHTbH MaTPUIy Ha MaTPHUILy: [ 5 J( L j

3. Manbl Touky B ipoctpancTBe A(—3;-5;2), N(2,—4;5), B(5-13), K(-2;5,—-1). Haiitn

ANx NB, |(NBx KB) - AN .

4. CoctaBuTh 00IIlee ypaBHEHUE MPSIMOH, Tpoxoasiiei yepe3 aBe Touku A(6;12), B(4;7) , npusecTtu
€ro K o01iemMy BUIy, K BUIY B OTpe3KaxX U MOCTPOUTH ATY MPSIMYIO.

5. Haiitn 06nacts onpenenenust QyHKIUA y — |n[x — 3) .
x+1

. [IpuBecTu ypaBHEHHE IUIOCKOCTH K YPAaBHEHHIO B OTPE3Kax U MOCTPOUTH ee 6X -3y —2z2+35=0.

N4 -1
7. Haitt pesienes: a) [jm >~ 6) lim /X —6x°
e x—o0 2X% 4+ 3%°

o)

Buaer Ne 9
1. CmemanHoe npousBeieHne BeKTOpoB. CBoiicTBa. KoMiiaHapHOCTh 3-X BEKTOPOB.

[\S)

2
. YMHOXUTB MaTpUIly Ha MaTpULy: [ 5 J . (2 -5 — 3)

3. danbr Touku A(-2;4;5), D(-2;—4;3), F(4;1,-5), K(-3;0;0). Haiitu A_>D>< D_)F, (SFx Dlz)-A_)D.

. X ..
4. IpencraBUTh ypaBHEHHE MTPSIMOI - + % =1 B 00111eM BUI€ U IOCTPOUTH €€.

5. Haiitu obmactb onpeznenenns GyHKIMA Yy =~/5x* — 3x — 2/
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6. CocTaBUTh KAHOHHYECKOE YPAaBHEHHE MPSAMOM, IpoXosinel yepe3 Touky M (4;3,—2) napai-

. | X+3y+z-6=0,
JICIILHO TIPSIMOiA
2Xx—-y—-4z+1=0.
X2 —x-12 2x° +6x% +7
7. Haiitu npenensl: a) |im—————; 0) |j .
P )leigxz—4x+3 )IerD3X5+2X4+x3—15

Buaer Ne 10
1. PaznuuHble ypaBHEHUS MPSAMOM Ha TJIOCKOCTH.

2 -5
2. Haiitu matpuiry, oOpaTHYIO TaHHOM: ( 1 :J

- - - -

N
3. Ilpu Kakux 3HAYEHUSIX M U N KOJUIMHEAapHbl: a =21-3 j+k u b=

i—-15j+0,5k
4. HaiiT TOYKY nepecedeHts MPAMBIX, 3aJaHHbIX YPABHEHUAMHU: X + 2y + 3 =0,

4x + 5y + 6 = 0 .IloctpouTs 5TH MpsIMBIE.

5. Haitu obnacts onpezenenns GyHkuum y, _ 2x—7
3x* —5x+2
6. CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOsieii uepes Touky A(2;1,—1) , u uMeeT HOpMaJbHBIN

BEKTOP N = {.-2;3}.

. 2_q . Bx"=3x°
7. Haiitu ipegenel:  a) |; X—; 0 _
P ) IerD — /15— x ) x“_>n<]o 6x° + 2x’
buaer Ne 11

1. Yron MCKAY MMPAMBIMH. YcaoBus NapajiiCJIbHOCTU U NCPICHAUKYIIIPHOCTU IIPAMBIX. Touka rnepece-
YCHUS ITPSAMBIX.

2 -5
2. Haiitu matpuity, oOpaTHyIO JaHHOM: ( L 1)

3. IIpoBepuTh, BEpHO 1 paBeHCTBO: (i+2 j—3k)—(4i— j)* =14.
4. CocTtaBuTh ypaBHEHUE NPSIMOM, poxondieil yepe3 Touky N(-2;-3), U NepneHAUKYISIPHO JaH-
HOM npsiMol 2X — Y +3=0. IlocTtpouTs 311 NpsAMBIE.

5. Haiitu obnactb onpezaeneHus GyHKIUU y — x+7 .
Va4x? —5x +1

6. COCTaBHTh ypaBHCHHE INIOCKOCTH ,IPOXOSIIICH depe3 Touky M, mepreHImKyIspHO BEKTOpY
M;M, , eciin nansl Touku: M, (0;-13) u M, (1,3;5).

7. Haiiti mpeiensl: a)  |im 4x—7; 2) lim _ X+1
X —> 00 2X +1 X —>_13x* —5x —8

Buier Ne 12
1. ®ynkuus. O6macte onpeneneHust. Ciocoos! 3ananus. ['paduk Gynkiuu. OCHOBHBIEC dJIEMEHTApHBIE
(GyHKIIUH, UX 00JIaCTH ONPEIETICHUS i CBOMCTBRA.

2. YMHOXXUTh MaTPHUIly HA MaTPHILY: [2 —3)(2 -5 _3j
-2 1)(-1 1-2

3. Jlansi ToukH B mpocTparcTBe A(-3:4:5), B(0;4;-2), C(2:-L7). Haiitn |AB. AC|, ABx AC .

4. CocraBuTh 00I1Iee ypaBHEHUE IPSIMOU, Tpoxoasiiei yepe3 Touku A(-12), B(0;—3), mpuBecTu ero
K BUJly YPABHEHHUS B «OTPE3KAX» U IMOCTPOUTH ATy MPSIMYIO.
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5. Haiit o6nacte onpeaeneHust GyHKIUH y— [7x—14 .
x + 2

6. Hanucarb ypaBHEHHE MIOCKOCTH, TPOXOAIIEH YEpe3 HAYaJI0 KOOPAUHAT U Yepe3 TOUKHU
A(-5;7;3) u B(2;-9;—4) . ITocTpoUTh ATy IIOCKOCTb.

2 3 2
X°-16 AX° +X°—=X+3
7. Haiitu npenensr: a) |lim————:; 0 lim————.
P ) 'X'EJ X2 —7x+12 ) IX'IQ 2x° +3x* -8

Bujer Ne 13
1. BeckoHEYHO MaJibie U OECKOHEYHO OOJIBIIKME BETUIHHBI. THITBI HEONPEACIICHHOCTEH U METO/IbI
PaCKpPBITUSI HEKOTOPBIX U3 HHX.

2 -5
2. Haiftu matpuiry, oOpaTHYIO TaHHOM: ( 1 1)

-

b

-

a

> >

3. Haiitu (35—56)-(23+78),ecnn =3,(bj=1,alb.

4. CoctaBuTh 00I1Ie€ ypaBHEHHE MIPSIMOU, MPOXOAsIIei yepe3 ABe Touku  A(4;-5), B(3;-2), mpuBe-
CTH €T0 K BHJ1y YPaBHEHHsI IPSIMOM B «OTPE3KaxX» U MOCTPOUTH ATY MPAMYIO.

5. Haitt o6nacts onpeaeneHus GyHKIUH y — 2x—7

7x? —5x —2
6. CocTaBUTh YpaBHCHHE IIJIOCKOCTH, IIPOXOJIAIIEH Yepe3 TPH 3a/IaHHbIC TOUKH
M,(=3;0;1), M,(0; 2; 3), M;(3; 1, —1,) ¥ IOCTPOUTH ITY ILUIOCKOCTD.

7. Halitu ipenienibl: 1) |im x2—7; 2)  lim 16 — x? .
X —> o0 2X+1 X —> 4 2X* —5x—12
Buner Ne 14

1. IIpenen uncnoBoil nocienoBaTebHOCTH. [loHsATHE OKpecTHOCTH TOUKHU. OnpeneneHus npeaena
(GYHKIIMH B TOUKE, HA OECKOHEYHOCTH.

1 -3
2. Haiitu matpuity, oOpaTHyIO JaHHOM: [ 4 2}

—

3. JlaHbI BEKTOPBI g = {4; m;—6} ub= {m;2;—7}. [Ipy kakOM 3HaYE€HHHU M 3TH BEKTOPHI NEPIECHIUKY-
JSIPHBI?

4. JTansl Touku Ha riockoctu: A(=3; 2), B(=1; 5). CocTaBUTh ypaBHEHHE MPSAMOU C YTIOBBIM KO3 (-
(buneHTOM, MPOXOAIIEH Yepe3 3TH TOUKU U MTOCTPOUTH MPSAMYIO.

5. Haittu 06nacth onpeienenus Gpynkimn Y =+/3x> —5x — 8.

6. Haittu pacctosiHue oT Touku M (5;4;—1) 10 MIOCKOCTH, MPOXOAAIIEN Yepe3  TOUYKU
M, (0;4;0), M, (0;4;-3), M;(3,0;3).

x® —6x° x? =1

2) lim

7. Haiiti ipefiensl: 1y |im :
X —» —13x*> —2x—5

X —> oo 2X + 3X

5 7

Buaer Ne 15
1. Paznuunble BUIbI YpaBHEHUN IJIOCKOCTH.

7-2
2. Haiftu matpuily, oOpaTHyIO TaHHOM: ( 3 1]

3. Haiitu yron BDK Tpeyronsauka ¢ Bepmmnamu B(-2;3;5), K(4;-12), D(3,-41) .
4. JlaHo ypaBHEHHUE MPAMOM B «OTPE3KAX» §+L7 =1. IIpeacTaBuTh €ro B BHJIE YPABHEHUS C YIIO-

BBIM KO3(DPUIIMEHTOM U MOCTPOUTH ITY MPSAMYIO.
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5. Haitti o6macts onpenenenns gynxunn Y = lg(2x? + X —3).
6. Jansl Touku M, (3;-12) u M, (4;-2;-1) . CocTaBUTh YpaBHEHHUE IJIOCKOCTH, MPOXOJSIIEH uepes

touky M, neprenmuxkyispro Bexkropy M;M, u nocrpours sty miockocts.

4 3 2
7. Haiitu npezenst: 1) [im M;z) lim o x-1
X —> oo 2X +3x* X 1 3x*—2x-1

Buner Ne 16

1. Yron MCKAY IMIIOCKOCTSAMMU. VcaoBus NapaxjaCIbHOCTH U NEPIICHAUKYIAPHOCTU IUIOCKOCTEH.

. . (8 =5
2. Haiitu matpuiry, oOpaTHYIO TaHHOM:
-3 1
3. JlaHbI BEKTOPHI a = {3;—1;2}, b= {1;2;—1} . Beruncnuth (2a—b)x(2a+b).
4. lano ypaBHEHUE NPAMOH ¢ yriaoBbsIM KoddunuenToMm y =-3x+5. [IpeacraButh ero B Buae
ypaBHEHUS MPSIMON B «OTPE3Kax» U MOCTPOUTH ITY MPSAMYIO.

N 5
5. Haiitu obnacTs onpenenenust GyHKIUN y=———=+I1g(3—X)-
AX=2

6. CocTaBUTh KAHOHUYECKUE YPaBHEHUS MPAMOMH, MpoXoadiIeil uepe3 Touky M (4;3;—2) mapaensb-

. | X+3y+z-6=0,
HO TIPSIMOM
2x-y—-4z+1=0.
2 5 3
X5+ x-12 X +6X°+3x—-4
7. Haiitu npenensl: a) |im—————; 0) |j .
P ) IXILD x? -9 ) leﬂ.;] 3x° +x* —5x+3
buaer Ne 17

1. Paznuunble ypaBHEHUS IPSMOM B IPOCTPAHCTBE.

6 -3
2. Haiitu matpuity, oOpaTHyIO JaHHOM: ( 41 J

3. [IpoBepuTh, BEPHO JIU paBEHCTBO: (2 ?— T) . T+ (T— ZE) . E+ (?— ZE)2 =2.

. X
4. JlaHo ypaBHEHHE MPSAMOU B «OTPE3KAX» - + iS =1. IlpenctaButh €ro B BUJIE OOIIETO YpaBHEHUS

MPSIMOM ¥ IOCTPOUTH 3TY IPSIMYIO.

5. Haiiti o6nacTh onpezeneHnst QyHKIMH. y = lgx

w/x+1.

6. CocTaBuTh ypaBHEHHE IIJIOCKOCTH, IPOXOAAIIEN yepe3 TouKy M, (—13;0) nepneHauKyIspHO II0C-

KocTu X—2y+3z-10=0.
7x° —6x° i x® +1
765; 2) lim +

7. Haiitn npeiensl: 1) |im A
X —> —13%x* —=2x—-5

X —> oo 2X+3X

buier Ne 18
1. B3anMHOE pacnosioxKeHue IPsIMON U IIIOCKOCTH.

-7 -1
3. Jdansl koopauHatsl Touek K (5;6;-2), B(2;—4;5), D(-5;3;-1). Haiitu mimomans AKBD .
4. Nansl Touku Ha mockocT: D(-13), K(4;-2). CocTaBUTh ypaBHEHHE MIPSIMOI, TPOXOAsIIeH Yepes

3 -5
2. Haiitu matpuity, oOpaTHyIo JaHHOM: ( j

9TU TOYKH, MPUBCCTHU CTO K BUAY YPAaBHCHUA B «KOTPC3KAX» U MMOCTPOUTH MPAMYIO.
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. 5x-3
5. Haiiti o6nacts onpeneneHus: GyHKITUN y=———+Ig(5-x)-
VAX —2

6. CocTaBUTh KAHOHUYECKHE U NTapaMETPUUECKUE YPABHEHMSI IPSAMOM, POXOAsIIEH yepe3 TouKy A(-
1;3;-5) neprneHgMKyIApHO MIOCKOCTH: 6X —3y —27 +35=0.
2 _

X 4% +x® —x+3
7. Havitu nipenensl: a —_ - -
P ) lem x? —7x 0 i IH@ 2x° +3x* -8
Buaer Ne 19

1. CxansipHoe MpoOU3BEICHUE BEKTOPOB. Y CIOBHUE MEPIICHAUKYISIPHOCTH BEKTOPOB.
2 -3)(-2 6 -3
2. YMHOXHUTh MaTpUIly HA MaTPUILY: .
-4 5)(-1 4 -7

> > > > > o

3. [IpoBepuTh, BepHO 71 paBeHCTBO: 3(3 i —2 J+k)-k=(Tk-1)-j=

4. YpasnHenue npsimoir 2X—3y +12 =0 mpenctaBuTh B pa3IMUHBIX BUAAX (C YIIOBBIM KO3 dUIEeH-
TOM, B «OTPE3Kax») U OCTPOUTH ITY MPSAMYIO.

5. Haitn o6nacts onpeenenns pyuxuun Y = IN(3X% —5X + 2).

6. lansl Toukn M, (3,-1,2) u M, (4,—2;-1) . CocTtaBuTh ypaBHEHHUE IUIOCKOCTH, IPOXOJAILIEH Yepes

TouKy M, nepnenaukynsapHo sekropy M, M, . IIpuBecTu Kk ypaBHEHHIO B OTPE3Kax U IOCTPOUTH ATy
MJI0CKOCTb.

7. Haiitu mpenensl: a) lim

6 | 5x2 —3x+8 .
wis X2 —7x+10 Im

e 2X° + 4x* —11

buier Ne 20
1. Yron mexny BekTopamu. BekTopHOE MpOU3BEIEHUE BEKTOPOB.

2 -3 2
2. YMHOXHTbH MaTPUIy Ha MaTPHUILy: ( 5 J( L j

3. Manbl Touku B ipocTpancTBe A(—-3;-5;2), N(2;,—4;5), B(5-13), K(-2;5;—-1). Haiitn

ANx NB, |(NBx KB) - AN/ .

4. CoctaBuTh 00IIlee ypaBHEHUE MPSIMOH, Tpoxoasiiei yepe3 aBe Touku A(6;12), B(4;7) , npuBectu
€ro K o01emMy BUIy, K BUIY B OTpe3KaxX U MOCTPOUTH ITY MPSIMYIO.

5. Haiitn 06nacts onpenenenust QyHKUUA y — |n[x _ 3) .
x+1

6. [IpuBecTu ypaBHEHHE IUIOCKOCTH K YPAaBHEHHIO B OTpE3Kax U MOCTPOUTH ee 6X -3y —2z2+35=0.

V4X -1, 6 7x* —6x°
) lim —————-

7. Haiitu npenenst: a) |im————

oL X2 -1 x—>00 2X° + 3X5
Buaer Ne 21
1. Oynkuus. O6nacTe onpeaeneHus, MHOXKECTBO 3HaYeHUH (PYHKLIUU.
. 2x+1
2. Haiitu o6nacte onpeaeneHuss GyHKIUN Y = e
X —
3. Haiitu npenens! GyHKIMiA, monb3ysachk npasuiioM Jlonurans:
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cos X . x> =1+Inx

a) lim ———; 6) lim -
I X—7xl2 ot et —e
4, Haiitu nmpon3BoaHbie (QyHKITHIA:

ay=3¥x- " +3¥_s: 6){)(:4‘/{; )y= Inx. 8)y=¢* 9% d)xcosy + ycosx=0, y

2x2 y=UE X
5. HaiiTi yactHble npou3BoAHbIC GYHKIINH Z = 3X2 y3 —5cosy + e”.
Buser Ne 22

1. OcHoBHBbIE A5IeMEeHTapHbIe (PYHKIUH, UX CBOMCTBA.
2.  Haiiti npenensl pyHKIMIA, TOIB3yACh MpaBuiIoM Jlonurans:

. sin 6x
a) lim——-—;  6) Iim( r o j
x—0 X x—3 X—3 X2_X_6
3. Haiitu HpOI/IBBOIIHLIe GyHKIMI:

x=/t-1

a)y=7x5— 2Jx+ 5 19 6)y =3x3arcsin x; 6)y =e'2+3: )y = (4x+1)%; 9)) ¢
3/x y=+/t
2
4.  HaiiTi S5KCTpeMyMbI U HHTEPBaJIbI MOHOTOHHOCTH (DYHKITHH y = X .
x?—-1
5. Haiitu yacTHbIe npon3soaHbie Gynkumn Z = 3X> — 7 y3 —5e” +5%
Buser Ne 23
1. dynknus. ObpatHas U cl0kHAasg QYHKIHH.
2. Haiitu nipenensl GyHKIUH, MONIB3YSCh TpaBuiioM Jlonmurans:
8x° + 4x , 1 1
a)|lm—' 6) lim| ———|.
o 3x° +9 - 2x x>0{sInX X
3. Haiitu npousBoHble QyHKIMIL: a) ) = 3x* - cos 2x; 6)J* T 2sint
= In(cost);

e)y:3x2—%+3\/x2 —8; z)y:e—X2+2X; 0)X? +y? +5xy =0, y,="7?;
X

4. HaiiTi TouKH Tiepern6a U MHTEPBaIbl BHITYKIOCTH M BOTHYTOCTH Tpaduka GpyHkuuu y=x*/4-
X%/3+5,
5. Haiitu yacTtHble Tpon3BoaHbIE PyHKIMU Z = sin(x + y) .

Bujer Ne 24
1. @Oynk1us. MOHOTOHHOCTH (PYHKIIMHU. YETHOCTD, HEYETHOCTD (DYHKIIMH.
x-1
2. Haiiti o6macts onpenenenns ¢pyHkun Yy = log, ,2(—2j .
X+
3. Haiitu npenens! pyHKIMiA, monb3ysack npasuwioM Jlonurans:
. XP—4x+3 e’ -2
a) lim————; ) lim .
x—3 X —9 X—>+00 X +1
4, Haiiti nmpon3BoaHbIe PyHKIIHIA:
x=t?,

a)y—— 5% +24/x® —8x% 6)y=+/xtgx;; )1 3 . 2) y = In(e?* +2x); o)y = 3x+etox;
y="——t.
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X—y

5. Haiitu obmacte onpeneneHus QyHKIUN Z = 5 .
y-—X
Buser Ne 25
1. [Ipenen dynkmuu. OnpenencHue npenena GyHKIUHA Ha s3bIke & — O W Ha SA3bIKE TIOCIICI0BA-

TCIBHOCTH. TeopeMm O Ipeaciax. BeckoneuHO Majbie 1 0ECKOHEYHO OOJIbIINE BEIUYNHEI. O,I[HO-
CTOPOHHUC ITPECACIIBI. 3aMeuaTeaIbHbIC mpeacibl.

2. Haiitu npeaensl GyHKIMMA, TONIB3YAICH TpaBuiioM Jlonurans:
. X2 —=3x+2 . .
a) lim————; 6) limInxe™".
x>22X° —x—6 X—>-+00
3. Hatitu npou3BoHbIC PYHKITHI:
2
X= .
a)y= 2%/;—7x3+i; 0)y = x3%*; 8)y =co0s3x; 2) s 3 0)xy—Iny=3, vy =?
Jx y=t3+t
4, Haiitu acumnrots! rpaduka ¢pyHKIun y— 2x+1.
%2
5. Haiiti yactHble npon3BoaHble pyHKImn , — X+ Y.
X—y
Buaer Ne 26
1. HenpepsiBHocTh QyHKIIMN. TOoUKM pazpbiBa GyHKINHN, UX KIACCH(HUKAIIHS.
2. Haiitu npenenst pyHKuuid, nonas3yscek npaBuiom Jlonuranis:
. AXE 44X . In(L+ x?%)
a) lim 5 . 6) lim————=.
x>0 3X 4+ 9x° -13 x—0 X
5
3. HccnenoBath Ha HENPEPBIBHOCTh QYHKIMIO Y =4 2X=4  proukax x1=2 u X.=1.

4, Haiiti nipomsBoanbe GyHkmmii: a) y =7 + 6x° — % —8/? ; 0) Y= (x2 — 4x)- sin5x ;
X

Ctnly — 22 o Ix=1
B)y_ln(x 3 x), r){y:1/\/17t'

5. HaiiTi yactHbie mpou3BogHbIe QYHKIIUN Z = 3X2 y3 +arcsin Yy + e”.
Buser Ne 27
1. [Tpon3BoHas GyHKIUH, €€ TeOMeTpUdIeckuil 1 pusnueckuii cmbici. [Ipon3BoiHBIE CYMMBI,
MIPOU3BEICHNUS], YACTHOTO.
2. Haiitu npenens! GpyHKIMiA, monb3ysachk npasuiiom Jlonurans:
. 3x —5x"+2 : X
a) lim ; 6) lim

oo 2x3 — X x>01—c0os 6X

3. Haiitu npoussoauble GpyHKIMi: a)y = ZXZ —tgIn3x;6) y= e (5x - xs);

X =arctgt;
B)y:i—w+2)€7+8; r){ J 0) X2 =Iny+y?=0, y;=?.

X y=t/2;
4, Haiftn 9acTHBIE MPOM3BOAHKIE (YHKIIUH JBYX MepeMeHHBIX Z =3X° +5x°y* —e’.
5. Haittn o6nacts onpenenenns gpynxunn Y = IN(3x% —5X + 2).
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Buser Ne 28
1. Touku sxcrpemyma (yHkim. Heob6xomaumoe 1 J0CTaTouHbIE YCIIOBUS SKCTpeMyMa (DYHKITHH.

2. Haiitu npenens! GyHkumii, monb3ysack npasuiiom Jlonurans:
2X% +4x+3 . 7iX
a) lim ; 6) limsin(x —1) -tg—.
= 3x° +9X —12 x-1 2

5
3. Haiiti ipou3Bouble (GyHKImiA: a) y = 2x° — = +4ix? -8;

6)y=7"-c0s3X;B) y= w/2 3x {X sin’t; m xy—Iny+y*=3.

=Clg t%
4. Haiitu sxcTpeMyMbl U MHTEPBaJIbl MOHOTOHHOCTH (DYHKIIUU y — X—3.
X+1
5. Haiitu o6nacts onpenenenus Gynkuuu Z = arctg X
X
Buser Ne 29
1. BrimykiocTs, BorayrocTs pyakimun. Touku neperunda rpaduka GyHKIUN, HEOOX0AUMOE U
JOCTaTOYHOE yCJIOBHUs Iieperuoa.
2. Haiitu npenensl pyHkumii, nonas3ysacey npasuiiom Jlonurans:
x —2x% +5x° : 1 1
a) lim 5 75 0) lim - :
x>0 24 3x° +x -1 Xx-1 X°—-3x+2

3. Haiitu mpousBoanbie GyHKimii: a) y =06 —3x* _iz +3/x* = x; 0) y= |?3X9 ;
X X —
B)y =1g° 6X; ) y:em )3X2 2y3 5XYy .

4. Haiitu Touky nepernda u MHTEPBaJIbl BBITYKIOCTH U BOTHYTOCTH Ipaduka GyHKIUU
y=2x3+3x%-2.
S. HaiitTi yacTHbIE IPOU3BOAHBIE QYHKIMU Z = In(x +1In y) :
Buuer Ne 30
1. [TpousBoaHble QyHKIUH, 33JaHHBIX TApAMETPUUECKH U HesiBHO. Jlorapudmuueckoe nudde-
pEHLIUPOBaHUE.
2. Haiitu npenensl pyHkumii, nonas3ysacek npasuiiom Jlonurans:
_Tx® —2x% +4x : 1 1
a) lim . ; 6) lim ———— :
xow  2x°+5 x>0\ X° =X e' -1

3. Haiitn npou3BoaHbIe QYHKITHIHA:

=tot,
a)y= 32’&——+3 0)y = Inx’ 8) e y—y+xy 0;2) y= xtgx 0) =4

2x° Vx 7 ly=sin 2t.
4, HaiiTi yacTHble TPOU3BOAHBIE QYHKIIUH Z —¥
5 x* +16
S. Haiitu acumnrorsl rpadpuka pynkuun Yy = ———.
X

Buser Ne 31
1. Teopemsl Poins, Jlarpanxa, Komm.
2. Hatitu npeaensl GyHKINMA, TONIB3YAICH TpaBuiioM Jlomurans:
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. 2x2—-T7x+3 1 1
a) lim—————— o) lim| —— - —|.
x-3 x* +4x — 21 -1 x—-1 Inx

5
3. Haifti npouseozmbie pyHkmit: a) Yy = 4X> — — +V x3 +/5; 6) y =(2x? —5)-e°*;
X

: X =arcsint,
B) Y =~1-sin2x; r) In(xy) = x> - y?; n)
y =Int,
4, HaiiTn Touku nepernba U MHTEPBAIbI BBITYKJIOCTH U BOTHYTOCTH rpaduka QyHKIMM
y=2x3+3x2-2.
5. HaifTn yacTHble Ipou3BoaHble pyHKLMH AByX Mepementbix 32° + 2X°Z +4xy* = 0.
Buaer Ne 32
1. AcumnToTsl rpaduka GyHKIUH.
2. Haiitn npenensbl GpyHKIMHA, HE TOIB3YACh MPaBUIoM JlomuTals:

. Bx+4x*+7 . (1 1
a) lim > -5 6) liml = - .
x>0 8 4+ 2x° + Bx

8 ' )
3. Haiitu npousBoanble QyHKIMIA: @) ) = 7x° — —* Ux* - Ine; 6) y= x2.e 7 ;
X

n2
B) Yy =arctg+/2x—1;r) {x_ln L n) Xtgy + y? =5x
y=t+Int,

2x+1

x> —4
y— 2x+1.
x2
Buaer Ne 33
1. @yHKIMM BYX EepeMeHHbIX. I'paduk, o0nacTh onpeaeneHus, Npeaes U HeNPepbIBHOCTD
(GyHKINU IBYX IEPEMEHHBIX.
2. Haiitu npenensl pyHkumii, nons3ysacek npasuiiom Jlonurans:

x* —3x% +7x : :
.0 Img(arcsm X - CtgX).
X—

4, Haiitu obnactes onpenenenus ynkuuu Yy =

6. Haiitu acumnroTsl rpaduka GyHKIUN

lim
2 x>x 2x +5x° —1

5 /
3. Haiitu npoussoausie hynkuuit: a) y =8x — = §/x® +4/10 ; 6) y=e Linx :
X

B) y=tg34x;r) y=3x-1-Inx; n) x2y+2x2—y2:3.

4. Haiitu o0nacte onpenenenus pyHkuuu Z = x% — y.

5. Haiftu nHTEpBATBI BBITYKIIOCTH 1 TOUKH rieperuba rpaduka Gyrkimu Y = 2X 2 +Inx.

Buser Ne 34
1 YacTHble Mpon3BO/IHbIE (PYHKIIMH IBYX IEPEMEHHBIX, TPOU3BO/HBIE BBICIIIMX TOPSIIKOB.
2. Haiitu npenensl pyHKunii, noas3ysich npaBuiom Jlonurans:
2
X" —=x—-2 .
a) lim————; ¢ limx-ctgnx.
x>22x° +x—-10 Xx—0
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1 .
3. Haiitn npon3Bogusie GpyHKIWMit: a) ) = 2x° — — - Yx® +¢°;6) y= (x5 - 4)- sin 3X;
X

_al3t
- X - e H
B) Y =In(2x + cosx); r) xsiny=ylInx; n) a
y=e",
4. Haifti yacTHbIe IPOM3BOIHBIE BTOPOT'O TOPsiIKa (DYHKIMH ABYX TIEPEMEHHBIX
z =3c0s X +3xy?.
5. Haittu o6nacts onpenencrus Gyuxunn Y = 1g(2x% +x—3) .
Buier Ne 35
1. OkcTpeMyM (QyHKIMHU ABYX HepeMeHHbIX. HeoOxoanmoe u 10cTaTouHOe yCI0BHS SKCTPEMY-
Ma (YHKIIMHU JBYX IEPEMECHHBIX.
2. Haiitu npenens! GpyHKIMiA, Moab3ysich npaBuioM Jlonurans:
. bx? —x*+7x . 20 2
a) lim Z 5 0) lim — - :
x>0 2Xx" +5x x5 X° =256 X-5

1
3. Haiitu npoussoubie QyHKImit:a) y = 7x% - —+ ¥x —In5;6) y= (x2 + 2)- In8X; )
X

y:ln(x+cosx);r) {X:t4’ n Xy—Iny=3.

y =Int,

4. Haiitu yacTHbIE IPOU3BOAHBIE IEPBOTO MOPSIKA JAHHBIX (DYHKIIHIA:
my2.,2 3 2. 3
a) Z=3X"y +4xy" —X°; 06) z=4arctgx—¥-
5. Haittu skeTpeMyMsl GyHKuuH Z = X2 + y2 + Xy —4x—5Yy.
Buiser Ne 36
1. JuddepenunpoBanue cnoxHOW (YyHKIMU ABYX MepeMeHHBIX. [(uddepeHiupoBanue HesB-
HOM QyHKLIUH.
2. Haiitu npenens! GpyHKUMH, Monb3ysach npasuiioM Jlonurans:
. Tx° —2x% +4x X _ X
a) lim > : 6) limE_—& _.
x>o  2x°+5 x=0 In(L+ x)
2 i
3. Haiiti ipou3BoHbIe QyHKIMIL: a) ) = 2x° — — - Yx —Ine: 6) y= (1 — 2x)arcsm X;
X

X =3t —sint; .
B) yzil(x2 —3)2 ; T) St—sint; 1) COS(Xy) =ysin Xx.

y=5-cos 2t;
4. Haiitn yacTHBIE TPOM3BOAHBIE GYHKIMHU JABYX NMepeMeHHbIX Z = 3COS X + 3y2 , Tae
X=2Uu—-V; y=3u+2v.
5. Haiiti o6nacte onpeneneHust yHKIUU y = S +1g(3—x) -
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BTOPOM CEMECTP

BOITPOCHI JIJISI COBECEJIOBAHUS (TEKYIIIU KOHTPOJIb)
Pa3nesn: «@yHKIIMM HECKOJIbKHX NepeMeHHBIX)»
1. ®ynkuuu HecKoNIbKUX nepeMeHHbIXx. O6nacts onpeznenenus. [Ipenen u HenpepbIBHOCTE  QyLHH
HECKOJIbKUX [1€PEMEHHBIX.

2. Yactabsle npousBoaubie. [lomupii quddepeHnnan u ero UCMoib30BaHUE B MPUOIMKEHHBIX BbI-
yucieHusax. aBapuanTHOCTh opMbl monHoro auddepennuana. I'eoMmeTpudeckuid CMbICI T1OJI-
Horo nuddepeniuana. KacarenbHas miockocTh 1 HOPMaJb K TOBEPXHOCTH.
YactHble poU3BOAHbIE U MONIHBIE qubdepeHIanbl BoIcINX nopsaakoB. @opmyna Teitnopa.
HesBuble pynkunu u ux auddepeHuupoBaHue.
Ckanspnoe none. [Ipon3BogHas 1o HanpaBieHUO. [ pagueHT.
OKeTpeMyM (PYHKIIMU HECKOJIBKUX MepeMeHHbIX. Heo0XoauMbIe U JOCTaTOYHBIEC YCIOBHS CYILe-
CTBOBaHMsI dKcTpemyMma. Hamborbiiee u HauMeHblllee 3Ha4eHUs (YHKIMH B 3aMKHYTOH 00Jia-
CTH.
7. YcnoBHBIN SKcTpeMyM. Metoa MHOXkuTeNel Jlanrpanxa.
8. Mertoa HaMMEHBIINX KBAAPATOB AJIsi OOPaOOTKH SKCIIEPUMEHTABHBIX TAHHBIX.
Pasznen: «MHTErpasibHOE HCHHCIeHHEe (PYHKIUI OHOH NepeMeHHOo
1. [TonsiTre mepBooOpazHoii. Heonpenen€HHbIi MHTETpall ¥ €ro cBOMCTBA. Tabiuia HeonpeaeneH-
HBIX UHTETPAJIOB.
2. OCHOBHBIE METO/Ibl MHTETPUPOBAHUS: HETIOCPEACTBEHHOE HHTEIPUPOBAHNE, METOI HHTETPUPOBa-
HUS TOJIBEJICHUEM 10 3HaK Auddepeniuana, MeTo ] 3aMeHbI IepeMEHHON
3. HTerpupoBaHme 1Mo 4acTsM B HEONIPEIeIIEHHOM HHTETpaJe.
4. KommnekcHeie yncna. Anredpandeckas (popma 3anucy KOMIIJIEKCHOTO yucia. Moayb U apry-
MeHT. /[eficTBUS Ha/l KOMIUIEKCHBIMU yKciiaMu. Tpuronomerpuueckas popma 3anucu KOMIIJIEKCHOTO
YHUCIA.
5. PaznokeHne MHOrOUsIeHA Ha JIMHEWHBIE U KBaJlpaTHbIe MHOXUTENU. IHTerpupoBaHue panuo-
HaJIBHBIX 1po6ei. Tumel mpocTelmmx 1pobel 1 UX MHTErpHUpOBaHUE.
6. MaTerpupoBanie palimoOHAILHBIX AP0o0ei METOIOM pa3jIokKeHUs Ha MmpocTeime qpoou. NHTe-
TPUPOBAHME MPOCTEHIINX UPPAITHOHATBHBIX (PYHKIIUH.
7. InTerpupoBaHue TpUroHOMETpUYECKUX (DYHKIUHN, YHUBEpCalIbHAs TPUTOHOMETpHUUECcKas Mo/ICTa-
HOBKA.
8. 3agaum, MpUBOSIIUE K MIOHATHIO ONpeeNEHHOro nHTerpaita. OnpeaenéHHbIi HHTETPal U €To
CBONCTBA.
9. ®opmyna Herorona-JIeiiOHuIa. 3aMeHa IepeMeHHON B OTIPEICIIEHHOM HHTETpaJle.
10. ®opmyiia HHTErpUPOBAHMS 10 YACTAM JJIsl ONPEAeNEHHOIO MHTErpaa.
11. Ilpunoxenust onpenenEHHOro HHTETpajia: BEIYMCICHNE TUIoLIaiel TUIOCKUX (PUTYp, BEIYMCICHNE
JUTUHBI YT KPUBOM, 0OBEMOB Tell.
12. HecobcTBeHHBIE HHTETrpaTbl. IHTETpabl ¢ 06CKOHEYHBIMU TIpeIelaMi HHTETPHUPOBAHUSI.
13. MHTerpaibl OT HEOTpaHUYEHHBIX (YHKINH.
Paznen: «/Inddepennuanbubie ypaBHeHH D
1. OObIkHOBEHHBIE TU(depeHIanbHble ypaBHeHuss. OcHOBHbIE onpezeneHus. /Y mepBoro mo-

psanka. Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH pemIeHus sl AuddepeHInaaIsHoT0 ypaBs-

HeHus 1-ro nopsaxa.

ISR

2. VYpaBHEHHUs € pa3IeNAOMHUMUC IEPEMEHHBIMU, OJHOpOoAHBIE /Y.

3. JIuneitnpie 1Y 1-ro nopsiaka

4. Juddepennnanbibie ypaBHeHUs 2-10 nopsaka. OCHOBHbIE MOHATHA. Teopema CyIecTBOBAHUS
peutenus. [Ipocrelimue ypaBHeHU, JOIIYCKAIOIIKUE IIOHUKEHUE MTOPsIIKa.

5. Jluneitnsle aAuddepeHnranbHble ypaBHEeHUs 2-T0 nopsaka. JIuHeiiHble 0THOPOAHbIE U HEOAHO-
ponHble ypaBHeHus. Teopema O CTPYKType OOIIEro perieHus JMHEHHOrO HEOJHOPOIHOIO
YPaBHEHHUS.

6. Merton Jlarpamxa pemenust JIHAY. Jlunelinsie nuddepeHnuansupie ypaBHEHUS ¢ MOCTOSH-

HBIMU KO3 puImeHTamMu.
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7. Pemenne nuHEHHBIX OAHOPOIHBIX NU(D(EepeHIIMATBHBIX yPaBHEHUN C TOCTOSIHHBIMU KO3(-
dbunmeHTamMu.
8. Pemienne nMuHEHHBIX HEOTHOPOMHBIX AU(PGEPCHINATHHBIX YPABHEHHA C MOCTOSHHBIMH KO-
3¢ HULIMEHTAMU C TPaBOM YaCThIO CIICIIMAILHOTO BH/IA.
Kputepuu oneHK™ (8 pamxax mexywet ammecmayui)

Peznamenmom BPC kagedpwr «Bvicwas u npuxiaounas mamemamurxa» npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos uz pazoenenus o6ai-
7108: 5 6annos 3a oceoeHue meopemuieckux 60npoco8 OUCYUNIUHbL, 5 OANNI08 — 3a 8bINOJIHEHUE O0-
MAWHUX 3a0aHUl.

Kputepuu o1ieHKH 0TBETOB HA TeOpeTHYECKHE BOMPOCHI:

— 5 0a1710B BBICTABJISIETCS CTY/AEHTY, €CJIM OH HM3JIOKWI COZepKaHHe BOIpOca B 00beMe, Mpeay-
CMOTPEHHOM IPOTPAaMMOM, IPU 3TOM H3JIOKHIII MaTepUall TPAMOTHBIM S3BIKOM, TOUYHO UCIIONB3Ys Ma-
TEMaTHYECKYIO0 TEPMUHOJIOTHIO ¥ CUMBOJIMKY, B OTIIPE/ICIIEHHOM JIOTMYEeCKOH MOCIIEI0BATEIbHOCTH;

— 4 0aJjJ1a BBICTABJISIIOTCS CTYAEHTY, €CJIM IIPU JOCTaTOYHO TOJHOM U IPAaMOTHOM OCBELICHUH BO-
poca OH JIOIYCTHII HeOOJIbIINE HETOYHOCTH, HE HCKaKAIOIINE MaTEMaTHUECKOTO CO/IEPyKaHUs OTBe-
Ta,

— 3 pans1a BBICTABJSIIOTCS CTYEHTY IPH HEMIOJHOM PACKPBITHH COJIEPKAaHUs Bompoca (comepxa-
HHE BOIIPOCA M3JI0KEHO (parMeHTapHO, HE BCET/Ia MOCIIEeI0BATENBHO), HO TOKa3aHo 00miee IoHnMa-
HHC BOIIpOCA; NOIMYUICHBI OIINOKHU IIpH UCITIOJIL30BAHHUU MaTeMaTHYeCKON TCPMHHOJIOTUU,

— 2 fanna mosy4yaer CTYAEHT, ITPOJAEMOHCTPHPOBABIINI OOpPBHIBOYHBIC 3HAHUS M JOIYCTHBIIMN
OLIMOKY B OIPE/ICTICHUH MTOHATHH U IIPH UCTIOIH30BaHNH MaTeMaTH4YeCKONH TEPMUHOIOTHH.

KOMILIEKT 3AJTAHUM J1JISI KOHTPOJIBHOM PABOTHI (PYBEKHBIN KOHTPO.Ib)

I[TEPBAS ATTECTALIUA
Bapuanr 1
o _4Axy+8y?
1.Haiitu npepen pyHKuu |jm 22X %Y
X—2 X2 _4y2
y—>-1
2.Haiitu YacTHBIE IIPOU3BOJIHBIE MIEPBOTO nopsiika JTAHHBIX GyHKUHMI:

a) z=3xy* + 4xy® — x*; 0) z:4arctgi—¥-

Bapmunanr 2
1.Haiitu npenen GyHKIUH |jm x> —2xy +y?*
X2 X2 —y?
y—

2.HaiiTy 4acTHBIE IPOU3BO/IHBIE TIEPBOTO TIOPS/IKA TAHHBIX QYHKIMA: &) , _ 2y?; 6)

7= In(e‘x + e4y).

Bapmuanr 3
= ? —3x
1.Haittu npesien GyHkumn |jm XX
X—3 x2 — 9y2
y—1

2.HaiiTi yacTHBIC TPOU3BOIHBIC TIEPBOTO MOPSIKA JAHHBIX ()YHKITHIA:
a) z=xe’ +ye"; 6)z= In(x + exy).
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Bapuanr 4

1.Haiiti ipenen GyHKImH |jm SINX=Y) |
X—2 X2 —X
y—2 y
2.Haiity 9acTHBIE IPOU3BO/IHBIC TIEPBOTO TIOPSIKA TAHHBIX (QYHKIMI: 8) 7 = 2x2y —3xy? + X+ Y
y
0) z=xe* +sin(%)'

Bapuanr §

1. Haiitu penen ¢pyHKIHHA

- 2x2 — x '
tim 237 %y
X—>1 Jx< — %
y—2

2. Haiit yacTHBIE TPOM3BOIHEIE IEPBOTO MOPAIKA NaHHBIX QYHKIWH: a) Z = X2 — Xy — 2y2 ;
_ Y
6) Z=arctg X

Bapuanr 6
1. Beruucnuts npezaen 2,
p li 3xy — 6y

X—2 X2 — 4y2
y—1

1. Haiitu 4acTHBIC TPOU3BOIHBIC IEPBOTO MOPSIKA TaHHBIX (YHKIIUM:

a) 2=2X¥; 6) z=+/X° —5xy3.

Bapuanr 7
1. Haittu ipenen ¢yHKINH lim sin(x + vy).
x—>2  x?% 4 xy
y—>—2
2.Haiitu YacTHBIC MIPOU3BOIHBIE TIEPBOTO TOpsiJIKa JaHHBIX (yHKITMIA:

2 2=x"+3x°y+12xy°%; 6 ,_ [2_4)/}.

BapuanT 8
XXy
22
2. Haiitu yacTHbIe TIPON3BOIHBIC TIEPBOTO MOPSAKA JAHHBIX ()yHKITHIA:
2) Z=X —2X°y + xy* +1; 6) z=¢e"(cosy + xsiny).
Bapuant 9

1. Haittu npeznen yHKIMu  |jm

X—1 X
y—>-1

2 2
1.Haiitu npenen QyHKuun |jm X_— 2xy +y° |
X—2 X2 — y2
y—2

o o 2
2HaiiTi YacTHbIC IPOM3BOHBIC NIEPBOIO MOPSIAKA AaHHBIX QYHKIMA: &) , _ 2y~ ; 06)

7= In(e"‘ + e4y).

Bapuant 10
2
1.Haittu npenen gpyHkumn  |jm 2XY+8Y"
x—2  ¥2 _4y?
y—>-1 y
2.Haiitu JacTHBIC MMPOU3BOAHBIE TIEPBOTO nopsaKa JAaHHBIX byHKIMIA:

a) z=3x2y2+4xy3—xz; 6) Z:4arctgi_>3/.
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Bapmunanr 11

1.Haiitu npenen GyHKIMT iy x> —2xy +y*
X—2 X2 — y2
y—2

2.HaiiTi yacTHble MPOU3BO/IHbIE [IEPBOTO MOPSI/IKA JAHHBIX QyHKUMA: &) , _ 2y?; 0)

z= In(e"‘ + e‘”’).
Bapuanr 12
1.Haitti npenen Gyskmmn [jp SINX=Y) |

2 x2 _
133 X0 —xy

2.HaiiTu 9acTHBIE IPOM3BOIHBIE IEPBOrO MOPSIKA JAHHBIX QYHKIMH: a) 7 =2x%y —3xy? + X+ Y+

y
6) z=xe* +sin(yj'

X

BapuanTt 13

1. Haiitu npexnen pyHkumn

- 2x2 — x '
|Im7y
x—>1 4x2 — y2
y—2

2. HaiiT 4acTHBIC TPOU3BOIHBIC MIEPBOTO MOPSIKA TaHHBIX PYHKIMH: a) Z = X2 — XYy — 2y2; 0)
_ Yy
Z =arctg X
Bapuanr 14

1.Haiiti npenen GyHKIMH |jm x* —2xy+y?

X—2 2 _ 2
y—2 X y

2.HaiiTi YacTHbIE IPOU3BO/IHBIC NIEPBOTO MOPs/IKA JAHHBIX QYHKUMI: @) , _ 2y?;6) 1= In(e‘x +e" )
X3
Bapuanr 15
1.Haiiti npenen QyHKIUA |jm x* —2xy+y?

X—>2 2 _ 2
y—2 X y

2.HaiiTi yacTHbIC IPOM3BO/IHBIC [IEPBOTO NOPs/IKA AaHHBIX QYHKLMI: a) , _ 2y? . 6) z=e* +e? .
3
X

Kpurtepun ouieHKH NUCBMEHHOW KOHTPOJIbHOM PadoThl (8 pamkax pybexcHol ammecmayuu)

Peznamenmom BPC ragedpwr «Bvicwias u npuxiaouas mamemamuxa» npeoycmompero 25
bannos 3a 6vinojiHenue pyoOedNCHOU KOHMpPOAbHOU pabomsl. Kascooe 3adanue, éxoosuee 6 Kow-
MPONLHYIO, OYEHUBACMCS Npenodagamenem ONpeoeleHHbIM Koauyecmeom 0annos. Mmozoswiii bann
3a KOHMPONBLHYIO PAbOMY NOAYUAEMCA CYMMUPOBAHUEM OANN08 3d 8Ce 3A0AHUS.

Kpurepuii oeHKH 0HOTO0 32 JaHUS:

— oOy4aromuiicst MpaBUIIbHO PEIIWII 33/1a4dy; IMPHU 3TOM JIOTHYHO, TOCIE0BATEIFHO H apTyMEHTHPO-
BaHHO M3JIOXKHII PEIICHUE 3a/1a4l — MAaKCUMaJIbHOE KOJTHYECTBO OaJLIOB;

— o0yyaromuiicss B OCHOBHOM IMPAaBWJIBHO PEIIMI 33/1a4y, JONYCTUB MPHU ATOM HE3HAUUTEIhHBIC He-
TOYHOCTH U TorpentHocT — 80% OT MaKCHMaJIbHOTO KOJIMYECTBA 0alioB;

— 00yYaromuiicsi He TTOJIHOCThIO PeIIiiI 3a/1a4dy, Ho He MeHee 50%, JoMmycTUB Tpu 3TOM He Oosee
onHOU TpyOo# ommOku — 60% OT MaKCUMaIBLHOTO KOJIMYECTBa 0aJlioB;

— oO0yuyarouuiicst mpuBes HEMOIHOE pellleHne 3a1a4n (cTeneHb noiaHoTel — oT 30% no 50%), nomy-
CTHB TIPU 3TOM 3HAYUTENbHbIC HeoYeThl — 40% OT MaKCHMAaLHOTO KOJMYECTBA OAIJIOB;
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— oOyuaromuiicst mpuBen He 6osee 30% pemieHus 3agauu, JOMYCTUB MPU ITOM IpyOble OLIUOKU U
HemoueThl — 20% 0T MaKCHMAaJIbHOT'O KOJIMUECTBa OalioB;
— o0yyaronuiicst He MPUCTYIIII K pelieHunto 3ana4yn — ) 6ayos

9K3AMEHAIIMOHHBIE BWJIETbBI

buaer Ne 1
2. Oynkusa. O61acTh ONpeAesIeHNs, MHOYKECTBO 3HaUCHUN (DYHKITHH.
2x+1
2. Haiitu o6nacte onpenenenus QyHKuu y = e
X —
3. Haiitu npenensl pyHKImiA, moab3ysch npaBuiiom Jlomurans:
. COS X . X" =1+Inx
a) lim ———; 6) lim——.
- X—7ml2 R -
4, Haiiti nmpou3BoaHbIe PYHKITHIA:
A INX. tgx. x
a)y = ¥x- ' 43* s 6) X W a)y )y = g %, a)xcosy+ycosx =0, y
2x2 y=1/v1- \/_
5. HaiiTi yacTHble mpou3BoAHbIC GYHKIINH Z = 3X y3 —5cos Y+ eX.
buaer Ne 2

3. OcHOBHbIE 3/IeMEHTapHbIe (PYHKLUHU, UX CBOMCTBA.
4.  Haiitu npenensl QyHKIMMA, N0Jab3ysACh IpaBuiioM Jlonurans:

. sin 6x
a) lim—-—;  6) Iim( r o j
x—0 X x—3 X—3 X2_X_6
3. Haiitu npousBoHbIe QYHKINII:

a)y=7x°— 2\/_+—+9 6)y=3x3arcsin x; 6)y = gV2x43. 2)y = (4x+1)%; 9) x=vt-1
3x y=+/t

2
7. Haiitu sKcTpeMyMBbl U HHTEPBaJIbl MOHOTOHHOCTH (DYHKIIMU y = X

x%—1
5.  Haiitu yacTHbIe Npon3BoaHbie Gynkmmn Z = 3X> — 7 y3 —5e” +5%.

Buaer Ne 3

1. ®yukuus. O6patHas u clokHas QyHKUIUH.
2. Haiitu npexaens! GyHKUUH, OJIB3YsCh TpaBuiioM Jlonurans:

8x° + 4x ) 1 1
a) Ilm—- 6) lim| ——=1.
x>0 3x3 49— 2x x>0\ sInX X
x=2sint

3. Haiftn nponssoxnsie GpyHkumit: a) y = 3x” - COS 2X; 6)
y = In(cost);
6)y = 3x? —%+3\/ x2 —8; 2)y=e **+2X; 9)x2 + y2 4+ 5xy =0, y. =7?;
X

4. HaifTy TOuKHM meperu6a 1 MHTEPBAIBI BEITYKIOCTH U BOTHYTOCTH rpaduka GpyHKImu y=x*/4-
X?/3+5.
5. Haiitu yacTHbIE MpON3BOIHBIE YHKIIUH
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Buaer Ne 4

2. Oynk1us. MOHOTOHHOCTh GYHKIIMHA. YeTHOCTh, HEYETHOCTD (DYHKITHH.
X —
2. Haiitu o6nacts onpenenenus ¢pyHkiuu Yy = log, ,2(—2j .
X+
3. Haiiti npenenst pyHKImiA, Noab3ysach mpaBuioM Jlomuras:
. XP—4x+3 . e -2
2) lim=— """ ) lim——~.
X—3 X -9 x—>+0 X< 4+ 1
4. Haiitu npon3BoHbIe YyHKITHI:
x=t2,
a)y =2 -5+ 2Ux3 —8x%; 6)y =-/xtgx;; &) t3 . 2) y =In(e® +2x); 0)y =3*+etox;
X -t
y 3
5. Haiitu obnacte onpeneneHuss QyHKIUH Z = 2_ y .
y-—X
Bbuier Ne §
1. [Tpenen pynkuuu. Onpenenenue npeaena GyHKIUUHA sS3bIke £ —J U Ha A3BIKE MOCIEA0BA-

TCIBHOCTH. TeopeMH O IIpeaciax. BeckoneuHo Majble 1 OECKOHEYHO OOJIBIINE BETMYHHEL. O,Z[HO—
CTOPOHHUE ITPEACIIbI. 3aMeuaTeabHbIC npeacibl.

2. Haiiti mpenens! pyHKIMH, MOIB3YACH MpaBuiioM Jlonuras:
. X —=3x+2 : .
a) lim————; 6) limlnxe™".
x>22X° —x—6 X—>-+00
3. Haiitu mpon3BoaHbIe ()yHKITHIA

42
a)y=23\’/;—7x3+i; 0)y = X%X; )y =C0Ss3X; 2){ X;; t; o) Xxy—Iny=3, y' =7
=t~ +

N

4. Haiitu acumntoTsl rpaguka GpyHKINN y = 2x+1.

x2
5. Haiiti yactHble nmpon3BoaHble GpyHKImn , — Xt Y.

X—y

Buner Ne 6
1. HenpepbiBHocTh pyHKIMH. TOUkHM pa3zpbiBa QyHKIUH, X KiaccU(UKaLuUs.
2. Haiitu npenensl pyHkumii, nonas3ysacek npasuiiom Jlonurans:
. AXE 44X . In(L+ x?%)
a) lim 5 ; 6) lim———=,
x>0 3X +9x° -13 x—0 X
5

3. HccnenoBath Ha HENPEPBIBHOCTH QYHKIMIO Y =4 2X=4  proukax x1=2 u X.=1.

4, Haiiti ipowsBoanbIe GyHKmmit: a) y =7 + 6x° — % —8/? ; 6) y= (x2 — 4x)- sin5x ;
X

1nly — J232) x = 4t;
B)y_ln(x 3 x), r){y=1/m'

S. Haiitu yactHble Mpou3BOHBIE PYHKIIUU Z = 3X2 y3 +arcsin y+ e”.
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Bbuaer Ne 7

1. [TpousBoaHast GyHKIMH, €€ TEOMETPUUECKUN M PU3HIECKUI CMBICI. [Ipon3BOAHBIC CYMMBI,
MPOU3BEICHHUS, YACTHOTO.
2. Haiitu npeaensl GyHKINMA, TOIB3YSACH TpaBuiIoM Jlonmuras:
2 2
. 3X —=5X°+2 X
a) lim ; 6) lim

x>e  2x3 — X x—>01—COS 6X

3. Haiitn npoussoausle GpyHKImit: a)y = 2 _ tgIn3x;6) y =€~ (5x — xs);

=1t%/2;

4, Haiftn yacTHBIE NPOM3BOAHKIE GYHKIMH JBYX MepeMeHHBIX Z =3X° +5x°y* —e

X = arctgt;
B)y:—j —{x° +2x" +8; r){ J 0) X2=Iny+y?=0, y;="?.
y

5. Haittn o6nacts onpenenerus gpynxunn Y = IN(3x% —5X + 2).

bujer Ne 8
1. Touxu skcTpemyma pyHkimH. HeoOxomimoe 1 JJOCTaTouHbIe YCIOBHS SKCTpeMyMa (PyHKIH.
2. Haiitu npenensl pyHkumii, nonp3ysacek npasuiiom Jlonurans:

2x% +4x +3
m_— :
x>0 3X° +9x -12

N 7IX
0) lemsm(x -1)- tg?.

5
3. Haiitu ipou3Bouble GyHKImiA: a) y = 2x° — = +4ix* -8;

6)y=7"-c0s3X;B) y= w/2 3x r){X sin’t; m xy—Iny+y*=3.

ctg t%
4. Haiitu sxcTpeMyMmbl 1 HHTEpBaIbl MOHOTOHHOCTH (PYHKLIUN y = X—3.
X+1
S. Haiitu o6nacts onpenenenus Gpynkuuu Z = arctg y
X
Buner Ne 9
1. BoinyknocTs, BorHyTocTh pyHKIMU. Toukn nepernda rpaduka QyHKINNA, HEOOXOIUMOE U
J0CTaTOYHOE yCJIOBHUs Neperuoa.
2. Haiitu npenensl pyHkumii, nons3ysacek npasuiiom Jlonurans:
x —2x% +5x° : 1 1
a) lim 3 0) lim -— :
x>0 24 3x° +x -1 Xx-1 X°—-3x+2

4 In3x
3. Haiitu npoussojssie QyHKImiA: a) ) =6 — 3x* - x_2 +¥x" —x:6) y= x2 9 ;

B)y=1g°6x; r) y =3, 1) 3x2 —2y3 =5xy.

4. Haiitu Touku nepern6a u MHTEPBAJIBI BBITYKJIOCTH U BOTHYTOCTH Ipaduka GyHKIUU
y=2x3+3x%-2.
5. Haiitu uactTHble IPOU3BOAHbBIE QYHKIUN Z = In(x +1In y) :

Buaer Ne 10
1. [TpousBoaHble GYyHKIUH, 33JaHHBIX TApaMETPUUECKH U HessBHO. Jlorapudmuueckoe nudde-
PEHIIMPOBaHUE.
2. Haiitn npenensl pyHKuni, noas3ysich npaBuiaoM Jlonurans:
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_Tx®—2x% +4x : 1 1
a) lim . ; 6) liml — - — .
x>o  2x° 45 x>0\ X =x e' -1
3. Haiitu nmpon3BoaHbie (yHKITHIA:
7 In x 2 x=tgt,
a) y:3§&—7+3x; 0)y=-—=; 8) eJ -y+xy=0; 2) y=eX tgX;c)) .g
2x2 Vx y=sin 2t.
4, HaiiTi yactHbie mpou3BoHble QYHKIUU Z = %
§ x% +16
S. Haiitu acumnrorsl rpaduka pykuun Y = ———.
X
Buaer Ne 11
1. Teopemsbl Posust, Jlarpanska, Komm.

no

Haiitu npenenst GyHKImiA, mOnb3ysAch npaBuiioM Jlomurans:

2x% —7x+3 . 1 1
S olim .

Xx=1 Inx

5

a) lim >
x>3 x° +4x-21

5
3. Haiitn npon3sBoaubie QyHKImiL: a) Y = 4x° — — + X2 +/5; 0) y= (2X2 -5)- e
X

: X =arcsint,
B) Y =~1-sin2x; r) In(xy) =x* —y*; n)
y =Int,
4. Haiitu Touku nepernba u MHTEPBAIIBI BBITYKIOCTH U BOTHYTOCTH Ipaduka QyHKIUH
y=2x3+3x%-2.
5. HaifTy qacTHbIe IPOU3BO/HbIE GYHKLHU ABYX epeMeHHbIX 3Z° + 2X°Z + 4xy4 =0.
Buser Ne 12
1. AcumnroTsl rpaduka GyHKIUH.
2. Haiitu npenensr pyHkumii, He NOIB3YysICh NMpaBuiaoM Jlonurans:

. Bx+4x*+7 . (1 1
a) lim > 75 0) liml —- :
x>0 84+ 2x° +5x

8 2
3. Haiiti npousBoHble QyHKIUIL: a) V = 7x5 -+ 7\/ x4 —Ine; 0) Y= X2 e ;
X

_ 2
B) Yy =arctg+/2x—1;r) {x_ln t n) Xtgy + y® =5x
y=t+Int,

2X+1

x* -4
8. Haiiti acumnToTs rpaduka GyHKINN y— 2x+1.

X2

4, Haiitu o6nacte onpenenenust pynkuuu Yy =

Buaer Ne 13
1. OyHKIHH BYX NepeMeHHbIX. I paduk, 001acTh onpeaeneHus, mpeael U HeMPEePhIBHOCTD
(GYHKIIUH IBYX MTEPEMEHHBIX.
2. Hatitu npeaensl GyHKINMA, TONIB3YAICH TpaBuiioM JlomuTans:
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x* —3x? +7x.

) lim i ET 1 6) Ixiirg(arcsin X - Ctgx).
3. Haiitu npousBoublie GpyHKumit: a) y =8x — x_54 - ?{/F ++/10; 0) y= em ;
B) y=19%x;r) y=0Bx-1-Inx; 1) x’y+2x*—y*=3.
4. Haiitu o6nacte onpenenenust pyHkuuu Z = x% — y.

5. HaifTv MHTEpBATHI BBITYKIIOCTH M TOUKH NEperiba rpaduka GyHKmn Y = 2x% +1Inx.

Buier Ne 14
1 YactHble Ipon3BOIHBIE (PYHKIIMH ABYX ITEPEMEHHBIX, TIPOU3BO/IHBIE BBICIIIMX TTOPSIKOB.
2. Haiitu npenens! pyHKmii, monb3ysack npasuiioM Jlonurans:
2
. X —x—2 .
a) lim———: ) limx.ctgzx.

2 2x? +x—-10" x—0

1 .
3. Haiitn npousBogusie GpyHKIWMIA: a) ) = 2x° — — - Yx® +¢°;6) y= (x5 — 4)- sin 3X;
X

x = 13t
B) Y =In(2x+cosx); r) xsiny=ylInx; x) 3t’
y=e",
4. Haifti yacTHBIe TIPOM3BOIHBIE BTOPOT'O TIOPsIIKA (DYHKIMH ABYX TIEPEMEHHBIX
z =3c0s X +3xy?.
5. Haiitu o6acth onpeaeneHust QyHKImu Y = Ig(2x2 +x-3).
Buaer Ne 15
1. OKcTpeMyM (pYHKIMU JBYX NepeMeHHbIX. Heo0Xxoanmoe 1 10CTaTouHOE YCIOBUS SKCTPEMY-
Ma (YHKIIUH JIBYX MEPEMEHHBIX.
2. Haiitu npenensl pyHkumii, noap3ysack npaBuiiom Jlonurans:
. bx? —x®+Tx . 20 2
a) lim Z 5 0) lim — — :
x>0 2x" +5x x5 X° =25 X-5

1
3. Haiitu mpousBoubie QyHKIMI:A) Y = 7x% - —+ ¥x —In5;6) y= (x2 + 2)- In8X; B)

X
4
y=In(x+cosx);r) JX=" 1 xy—Iny=3.
y =Int,
4. Haiitu yacTHbIe IPOU3BOHBIE IEPBOTO NOPSIKA JAHHBIX (PYHKIUH:
a) 2=3Xy’ +4xy’ = x*; 6) z= 4arctgi—¥-
5. HaifTu skcTpeMyMs! Gynkiun Z = X + y2 + Xy —4x—5Yy.
Buser Ne 16
1. HuddepenunpoBanue cioxkHON (GYHKIMM ABYX NepeMeHHBIX. JuddepeHunpoBaHue HesB-
HOW (hyHKIIMH.
2. Haiitu npenensl pyHKuui, noap3ysich npaBuioM Jlonurais:
. 7x3—2x2+4x e* —e7*
a) lim . ; 0) lim
o 2x°+5 =0 In(L + x)
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2 i
3. Haiitn nponsBogusie GpyHKIWMit: a) ) = 2x° — — - ¥x —Ine; o) y= (1 — 2x)arcsm X;
X

B y=yx*-3f: ) {X =3t=sInt ) cos(xy) = ysin x.

y =5—-cos 2t;
4, Haiity yacTHBIE TPOU3BOAHBIE QYHKIMH ABYX MepeMeHHbIX Z = 3COS X + 3y2 , rje
X=2Uu-V; y=3u+2v.

5. Haiitu obmacte onpeneneHus GyHKIIMH y = +1g(3—x) -

5
VX =2
Kpurepuu oueHKH (6 pamxax npomexicymouHou ammecmayuis)

Peznamenmom BPC kagedpwl «Bvicuias u npukiaonas Mamemamuxay omeem cmyoeHma Ha

IK3AMEHe oyeHueaemcs no S-bannvnou wkane.
Kpurepuii oueHKku 0TBeTa HA IK3aMeHe:

— 5§ 6a/I0B TONTy4aeT CTYJCHT, MPOACMOHCTPUPOBABIINI TIOJHOE BJIAJICHUE 3HAHUSIMH B COOTBET-
CTBUU C TPeOOBaHMSMH y4eOHOW MpPOrpaMMBbl, T.€. PEIIMBIINK BCce 3aaaHus 0e3 OmMOOK B JIOTHYE-
CKUX PACCYKACHUSAX U B 000CHOBAHUY PEIICHUS;

— 4 6aj1a TOITy4YaeT CTyJEHT, KOTOPBIM MPH MOJIHOM BJIAJICHUU 3HAaHUSIMH B COOTBETCTBHUH C TpeOo-
BaHUSAMH Y4€OHOH POTPaMMBI IOIYCTHII OTACIbHBIC HECYIIECTBEHHbIE OMIMOKH MO0 MPUBEICHHBIC
UM pelIeHUs] HeJAOCTaTOYHO 00OCHOBAHEI;

— 3 6a/1a mosry4aeT CTYACHT IPU HETMOJIHOM HM3JI0KEHUH MOIYYSHHBIX 3HAHUH, JOMYCTUBIIMN MTPU
3TOM OT/ICTIbHBIC CYIIECTBEHHBIE OIINUOKH;

— 2 0aana mojy4aeT CTYACHT NMpU OeCcCHCTEMHOM H3JI0KEHHWM MaTepuana, JOIYCKAaIoIIMUN CyIie-
CTBEHHBIE OLIMOKH, KOTOpbIE MOTYT IPENATCTBOBATh YCBOCHUIO JanbHelIel yaeOHol nHpopMaLuy.

KOMILIEKT 3AJIAHUM 1JIs1 KOHTPOJIBHOM PABOTHI (PYBEKHBIA KOHTPO.Ib)

HNEPBASA ATTECTALUA
Bapuanr 1
1. Halitu unTerpansl:
2) j(s - 52 +%—105{/F—4)dx;
CoS™" X X
xdx
6)|e"*dx; ») (3x + 1) e'dx;r) | —;
J‘ j J. /4 _ X2
(x —5)dx
—; cos3xcos9xdx .
Y granen
Bapmuanr 2

1. Haiitu uHTErpasnsl:

a) J 10+4—74—3:\J’/x72+cosx dx
X

V16 - X2
2
) [/Ax=1dx; 5[~ 0] (a=3x)e

1+x°’
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Il)j (2x —1)ax . e)J.cos5 xsin xdx .
—6x+1
Bapuant 3
1. HaliTu unTerpansl:

O [
sin?x  +/x

2_4 X

6 dx ;) | x cos(2x +1)dx; ;
)Il— B)IX ( r)J.arctg 2x (1+x?)
I(3x 2)dx

cos” xdx.
X“+4x+1 )J.

Bapuanr 4
1. HaliTu uHTETpasbI:

) 1 8
15sin X — +—+13-4" -6 |dx;
2 J( x2+9 3/x )

6)_[m .[Im;dx; r)j(x2—4x)lnxdx;
j—(3x;)1()ix; )Ism X dx.

Bapmuant 5
1. Haiitn nHTETpaIb!:

a) [(2-5"

4
6)J.sin (3—5x)dX; B)jxe‘xzdx;r)J.arcthxdx;

(x +1)dx 3
H)Im, e)jtg xdx.

Bapuanr 6
1. Haiitn I/IHTeraJ'IBIZ

a)j( 1 +——\/7+3jdx

16+ x2 sin®x X

6)_[53’2" dx B)j(x2 +1)° xdx; r)J.In(1+ x?)dx

H)I (4x —3)dx . e)J.sin*"xcosxdx.
X2 +4Xx+9

Bapuanr 7
1. Haiitu uHTErpasnsl:

= gt - - 3xd
! '[( 2 +coszx_§/§+2 JdX;6)Ie5 3dX;B)I(S_GX)SIH4XdX;r)J.1013);2;
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;[)j (2x-3)dx . e).[sin48x0058xdx.
X2 +2x+11

Bapwuanr 8
1. Haiitu unTerpansl:

a)I J ~ 3 +4/x® —7cosx+3 dx;
4+ x?

J- (4x—-1)dx

6)jcos(10x—7)dx; B) J'E"\/sin4 xcosxdx; ) [x?Inxdx;
x> +6X+3

BTOPASI ATTECTALIUS

Bapmuanr 1
1

1. Haiitu onpeneneHHble HHTETPAIBL: ) J‘%
5 (2x+3)
5 5 T Inx dx
2. HaiiTu HecoOCTBEHHBIN UHTErpa: J‘ .
X
1

T
: 6) Icosf’x sin x dx.
0

!

3. Haiitu pemenns IV: a) Xy" —y'—Xsin Yy _ 0; 6) (1+ x)y" +Yy' +1=0.
X

Bapuanr 2
(4

nXx g J dx_
X 01—sin2x

de

1. Haiitu onpeneneHHble UHTETPAJIBL: A)

2. Haiiti HecOOCTBEHHBIN MHTETPAI: a)

3. Haiitu pemrenns J1V: a) Xy" =y'In L

) A y'tgx:isin 2X.
X 2

Bapuanr 3

e 1
3
1. HaiiTu onpeiefieHHbIE HHTETPANIBI; a) j‘%dx; 0) Ixzex dx.
0

1
o o 1/x
2. Haiit HecoOCTBEHHBIH HHTErpal: a) | — € dx.
0

3. Haiitu pemenns IY: a) Y — Xy' = 6) xy"—2y' =2x".
2
COs™ —
X
Bapuanr 4
ay! 1
1. Haiitu onpeneneHHble HHTETpaJbl: a) j sinx. X dX 0) J. 2%/_ — = |dx.
COS X
5 5 ¢ Inx dx
2. HaiiTu HecOOCTBEHHBIN MHTErpaIL: ) I .
X

1
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. Haiitu pemenns JIV: a) Xy"—y' =x%*; @) yy"+y?=1.

Bapuanr S
wl2 2 5

. Haiitu onpeneneHHple HHTETpaIbL: a) Ixsin 3xdx ; 6) J[xz +— - Vx? jdx .

0 1 X
. Haiitn HecoOCTBEeHHBIM UHTETPAT: T dx .

AX+ T

. Haiiru peenns IY: a) y"(X2 + 5)— 2y'x=0; o) y”(2y + 3)— 2y'?=0.

Bapuanr 6

2 /2
N 3 1 7 i
. HaiiTu onpeneneHHble MHTETpAJIbL: a) I 4/ x ———=—+ X' |dx;6) |x cosxdx.
1 VX 0

t_d
X
. Ha¥itn HecoOCTBEHHBIM MHTETPAT: I— .
/ 2
0 9—x

. Haiitu pemenus 1V: a) x3y”+ xzy’—le; 0) y”(3y+4)—3y’2 =0.

Bapuanr 7

3 e
1
. HaiiTu onpeeneHHbIe HHTErpabl: a) J‘(4X —3x? - —3) dx; 6) J.(X2 — 4X) In xdx.
1 X 1

o0

xdx

. Haiitu HecoOCTBEHHBIN HHTETpal: I 5 .
o X" +4

. Haittu pemenns IY: a) Xy"+ Yy +x=0; 6) yy"+ V' 2_0.

Bapuanr 8

2 e
3
. Haiitu onpenenennble MHTErpabl: a) J(4X5 —3x* - — |dX;6) Ixz Inxdx.
X
1 1

oo
dx
. Haiitu HecoOCTBEHHBIN NHTETpa: I > .
o X°+9

. Haiitu pemrenns 1V: a) y" = l(l+ Inl) o) y'+2yy'=0.
X X
Bapuant 9

1 1
. Haiitu onpeie/ieHHbBIE HHTETPANIBL: ) j(3x2 +4x —l)dX; 0) jx 3dx.
) 0
. . Toodx
. HaiiTn HecoOCTBEHHBII MHTETpA: .[—2 :
1 (x+1)
. Haiitu pemenus [IY:a) Y +y'* =e”;6) y'+ 2xy’2 =0.

Bapmuanr 10
w2

2
1
. Haiitu onpesienieHHbIe HHTErpasbl: a) I(\/; -—+ 3x? j dx; 6) I (x — 1) cos xdx.
1 X 0
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. Haiitu HecoOCTBEHHBII HHTETpa: I

1 V4 + X2

. Haiitu pemenns J1V: a) xy" + 2y =0 6) y"y3 +1=0, y(l) =-1, y'(l): -1.

Bapmuanr 11

2 1
2 _
. Haiitu onpenenennbie uaterpansl: a) || 4x — — +3/x |[dX;6) | x e “dX.
x2
1

o0

< o -5x
. Haiit HecoOCTBEHHBII MHTETPAT: je dx.
2

.IhmnmmmdewOMﬂ+Y=j%ﬁ)Wﬁ+ﬁ4:Q y(0)=4, y'(0)=

BapuanTt 12

3 1
. Haiitu onpeneneHnHble HHTErpabL: a) j(GxZ —5x+ 4)dX ; 0) I(3 + x) e*dx.

o0
. . xdx
. HaI/ITI/I HCCO6CTB6HHBII/I I/IHTeraJ'IZ I

2 .
3 "

. Haitru pewenns JIY: a) Xy +x2 y' = =Jx 0) y”:24y3.
Bapuanr 15

e 1
3
. Haiitu onpeneneHHble HHTETpaIbL: a) J‘%dx; 0) J.xzex dx.
0

1

o o 1/x
. HaiiTi HecoOCTBEHHBIN HHTETpa: a) — € dx.
0

. Haiitu pemenns IY: a) Y — Xy’ = o) xy' -2y = 2x 4

cos® 2
X

Bapmuanr 16

74
1
. Haiitu onpe/ienieHHBIC HHTETPANIBL: ) j sinx. X dx; o) J‘(sz —2%/x - —j dx.
COS X X

. . ¢ Inx dx
. Haiitu HecoOCTBEHHBIN HHTETpAIL: a) j .

1
. Haittu pemenns IY: a) Xy"—y' = x%e*; 0) yy'+ y’2 =

Bapuanr 17
l2

5
. HaiiTu onpeneneHnble HHTErpaibl: a) IXSIn 3xdx ; 6) j( + - 3/ x? jdx .
X

N . dx
. HaI/ITI/I HCCO6CTBCHHBII/I I/IHTera)'IZ

&4x+7'
.}hmmpmmmmﬂwa)W@2+@—2yx:0;6)W@y+$—2y2:0

40



BapuanT 18
1

T
4. HaiiTu onpesieieHHbIe HHTETPabl: a) J‘Lp 0) ICOSS X sin x dx.
o(@x+3)" g
5 5 ¢ Inx dx
5. HaiiTn HecoOCTBEHHBIN MHTETPAT: I —_—.
1 X
!
6. Haiitu pemenns IV: a) Xy" —y'—Xsin Yy _ 0; 6) (1+ x)y" +Yy' +1=0.
X
BapuanT19
7[a
4. HaiiTi onpeieICHHBIC HHTETPAJIbBL: a) —XdX 0) I d_X
X o 1—sin“x

5. HaiiTi HecoOCTBEHHBIN MHTETPA: Q)

6. Haiitu pemenns JIY: a) Xy" =y'In —; 6) V' + y'tgx = %sin 2X.
X

Bapuant 20
e 1 )
7. HaiiTu onpesiesieHHbIE HHTETPANIBI: a) j‘%dx; 0) Ixzex dx.
0

1
. . 1/
8. HaiiTi HecOOCTBEHHBIN MHTETPAIL: ) I—ze *dx.
X
0

, X
9. Haiitu peurenus IY:a) Y — XYy = 6) xy" -2y =2x"

COS y
X

Kpurtepun ouieHKH NUCHbMEHHOW KOHTPOJIbHOM PadoThl (8 pamkax pybexcHol ammecmayuu)

Peznamenmom BPC kaghedpvi « Bvlcuias u npuxkiaouas mamemamuray npeoycmompeto 25 oan-
JI08 3a 6bINOJHEHUe PYOedCHOU KOHmMpObHOU pabomsl. Kadcooe 3a0anue, 6xoosujee 8 KOHMPOib-
HYIO, OYeHUBaemcs npenooasamenem ONpeodesieHHbIM Koauuecmsom oOannos. Mmozoewlii bann 3a
KOHMPOIbHYIO pAbOMy NOAYUAemcs CyMMUPOBaHuem 6aano8 3a 6ce 3a0aHuUsl.

Kpurepuii oueHKH 0HOI0 32 JaHUSA:

— oOy4aromuiicst MpaBUIIbHO PEIIWII 33/1a4y; IPH 3TOM JIOTUYHO, MTOCIEI0BATENILHO U apryMEHTHPO-
BaHHO M3JIOXKHII PEIICHUE 3a/1a4l — MAaKCUMaJIbHOE KOJTHYECTBO OAJLIOB;

— o0yyaromuiicss B OCHOBHOM IMPAaBWJIBHO PEIIMI 33/1a4y, JONYCTUB MPHU ATOM HE3HAUUTEIhHBIC He-
TOYHOCTH U TorpentHocTH — 80% OT MaKCUMaIbHOTO KOJIMYeCTBa 0ajlioB;

— 00yvaroImuiicsi He TTOJTHOCTBIO pelui 3aia4dy, Ho He mMeHee 50%, JOMyCTHB MpU 3TOM He Oosee
onHOU TpyOoi ommOku — 60% OT MaKCUMaIBLHOTO KOJIMYECTBa 0aJlioB;

— oOyyJaromnuiics MpUBeEN HEMOJIHOE pelieHue 3a1auu (CTerneHb MoHOTH — oT 30% 1o 50%), momy-
CTHB TPU ITOM 3HAYUTENbHBIC HeA04YeThl — 40% OT MaKCHMAalbHOTO KOJNYECTBA OAIJIOB;

— oOyyaromuiicst mpusen He Oonee 30% pemieHus 3aa4yu, JOMYCTUB IPU ATOM TPpyObIe OIMIMOKU U
HemoueThl — 20% 0T MaKCHMAaJIbHOT'O KOJIMUECTBA OaJlIoB;
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— oOy4Jaronuiicss He MPHUCTYIWI K PEIICHHIO 3a1a9 — 0 OalioB.
9K3AMEHAIIMOHHBIE BWJIETBI

Buner 1
1. IlonsTue nepBooOpa3noil. Heonpenenénusplii nHTErpai u ero cBoiicTea. Tabnuua Heonpee-
JIEHHBIX UHTETPAJIOB.

2 3
2. Haiiiute UHTErpasl: a)I(xz + % —3/x? )dx ; 0) I(Bx +1) e*dx>
x °

\/_dX. 2 dx . 2
e o Plds

X—4
dx.
e)Ix +X+1

3. Pemnre J1Y ¢ paspemsrommmucs nepemernbmve (L+ y2)dx — xydy =0 y(2) =1

4. Haiitu rutomanb GUrypsl, orpaHiYeHHON JTUHUSAMU: Y = X2, y=4,x=0

buaer 2
1. OcHOBHBIE METO/Ibl UHTETPUPOBAHUS: HETIOCPEICTBEHHOE UHTETpUpOBaHUe. MeTo HHTErpupoBa-
HUS MTOJBEJICHUEM 101 3HaK nuddepeHuana, MeTo1 3aMeHbI IIEPEMEHHOM.

2. HaiiTi uHTErpaIb: a)3 2 3/x 1 ; 0) e 3xqy ) B) tJxdx
: PaJibl. _[ 3X° -2 — = |dx> I(4_3x)e dx> I&+1,
X 0 0

. ) [cos® xdx.

T odx
r)_-[oq/x2+ ’H)J.xlnx

3. Pemmmte 1Y y'=§+%.

4. Haiitu miomiaas GUrypsl, orpaHndenHoi muansamu: Y =1— XZ, y=0.

Buier 3
1. I/IHTerI/IpOBaHI/Ie 110 4aCTsIM B HeOl'Ipe,ZLeJ'IéHHOM I/IHTerpaJIe.

7l2
2. HaiiTi uHTErpassl: a)i[ﬁ/} — X7de ;0 Ix cos x dx);
1 0

1 +
Jx
; )wL; ) [sin®3xdx.

8 £(3x—1)5 ) I

o odx

B)I1+\/—' r)£x2_4

3.Pemmre IY @ Y'tgx—-y=1; y(%):l;

4. Haiftu rutomaap GUrypbl, OrpaHiYeHHOM JTUHUAME: Y = X2, y=2X+3.

Buaer 4

1. Pa3noxxeHre MHOTOUJIEHA Ha JIMHEWHbIE U KBaJIpaTHbIe MHOXKUTENU. THUIIBI MpocTelux apodeit u
UX UHTETPUPOBAHUE.

3
2. HaiftTu uHTETpaibl: a)j[4x _8/x? _]'3) dx 0) J' In xdx
1 X
B)j’. X=1 gy: T) x dx . ) ]f sin X dx )J'x;dx
4x/;+l J‘x +4 72~/Ccos X X* —2X+2
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3. Pemmre J1Y ¢ pasnensiomumucs nepemennsivu XydX + (L+ YW1+ x2dy =0; y(+/8) =1.

4. Haiitu rmiomanps (pUrypsl, OrpaHUYEHHON JIMHUAME: Y = X3, y=4x, x>0.

BuJjer 5

1. MuTerpupoBaHue paunoHaIbHBIX ApoOel METOOM pa3jiokKeHHUs Ha rpocreimue qpoou. ure-
I'PUPOBaHKME NPOCTEUIINX UPPALUOHAIBHBIX (QYHKIHUI.

1
2. HaiiTi uHTErpaIbl: a)j‘[%/xj _ " 5X2de; 0) jn(1+ x?)dx;
1 -1

3
Ix o
3 o0 -
ﬂ.[ZXdX; o dX_; ¢ [cos®xsin’ xdx.

2x2—4 714X—|—7

F dx ]
B) [———

v 1++vx+1
3. Pemute 1Y 4y COSX =CO0SX.

4. Haiitu rutomaap Gurypbl, OrpaHi4eHHON JIMHUAMU: Y = VX, y=x.

Buser 6
1. UnTerpupoBaHue TpUrOHOMETPUYECKUX (DYHKLMI, YHUBEpCalbHAs 0JICTAaHOBKA. MIHTErpasbl BU-

najsh1”xcosmxdx.

2. Haiitu uHTErpabL: a)f[%_i_\/—jdx,@ J'XZ In XdX,B)I

X X

X x 1
, 2x—1
r) jm,ﬂ) Im o) [z

3. Pemmte 1Y y':y—2+5l+6.
X X
. o 2
4. Haiitn rutomaas (pUrypsl, orpaHu4eHHON muHusAMu: Y = X", Y = \/; .

Buer 7
1. Onpenienn€HHBIN UHTETPA U €T0 CBOMCTBA.

N 16 w
o e dx .
2. Haiitu uHTETpaNbl: a) 2 _ ;0) ¢ 2 ;B) ; ; 1)

e J-4x—3dx
X*+X+9

f\/x—_'
3. Pemmmte 1Y y'—l =X, y(l) =0.
X

4. Haiitu rutomaab GUrypsl, OrpaHUYeHHON IUHUAMU: Y = X2, y= —x2, x=2.

Buier 8
1. ®opmyna Herorona-Jleitbuuna. 3amMeHa nepeMeHHOM B ornpenenéHHOM uHTerpaie. dopmyna HHTe-
TPUPOBAHHUS I10 YACTAM ISl ONIPEAEIEHHOTO NHTETPaa.
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8 Vs ) 15 dx
2. Hait : 3x —x—4)dx;6) [(2—5x)sin xdx; al ;
ailTH UHTErpasbl a){( X—X ) )I( x) B) :!: m
057
r) jcos 3xdx; x1) _[tgxdx e) [sin” xcos xdx.

3. Pemmre J1Y ¢ paspenstommmucs nepemennsivu Y’ SINX =ylny; y(l): 1.

2

4. Haiitu miomaas GUrypbl, OrpaHUueHHOM JIMHusIME: Y =D — X2, y=1.

Buser 9
1. Tlpunoxenus onpeaenEéHHOr0 MHTErpaia: BRIYUCICHUE IJIOMAACH MIOCKUX (UTYp, BHIUMCICHHE
JUIMHBI 1yTY KPUBOi, 00HEMOB TeTI.

4 712 4
2. Haiitn uaTerpanst: a)J‘(\/} —3x+ 2)dx§ 6) J‘(x —1) cosxdx; B) _[3 >)<(C_i|_X4 ;
0 0V

F)T dx ,Il)

1 X2+ X Inx

) jsin33xdx.

3. Pernre 1Y ¢ paspemsiomamucs nepemenasiva (L+€)yy' =¢e*;  y(0) =1,

4. Haiitu mutomas (pUrypsl, OrpaHUYCHHON JIMHUAME: Y = XZ, y= x>

Buser 10
1. HeCO6CTBeHHLIC HUHTCIpaJIbl. HHTeraJ'ILI C 6eCKOHeLIHLIMI/I npeaciiaMu UHTCTpUpPOBaHU. HNure-
rpajibl OT HEOTPAHUUEHHBIX (QYHKIIUH.

2. Haiiti uHTETpaIBL: a)j‘[ 1 L3 )dx’ 0) J‘x 3% dx; )J-Q/_+l.

r) .[xcosxdx, 1) J'Inxdxa e) ICOS 4x - cos 9xdx.

—0o0

3. Pemmre JTY ¢ pasgemsommmucs nepemennsivi Y = 2,/y InX; y(e)=1.

4. Haiftu rutomaap GUrypbl, OrpaHiYeHHOM JTUHUAME: Y = X3, y=8, x=0.

Buaer 11
Juddepennmanbupie ypaBHEHHS: onpeeneHue, nopsaok 1Y, pemenue Y.

2 1 4
2. HaiiTi mHTETpaIBI: a)j(4x —xiz + i/;j dx; 6) jx e*dx: B) J‘l_i_dﬁ,
0 otV

057

r) Ictgxdx ,ZI)I ; ejx

2x -1 dx )
-x+1

4
3. Pemnre 1Y y'——y =2x°.
X
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4. Haiitu ruomaab (GpUrypbl, OrpaHH4eHHON IMHUAMU: Y = X3, y=x.
Buser 12

1. JuddepenunansHoe ypaBHeHUE 1-ro mopsjaka: onpezeseHue; odmiee u yacTHoe pemenus. Teo-
peMa CyIlecTBOBaHUs U €JMHCTBEHHOCTH PEILICHUS ILJISI Y 1-ro Hop;mKa

e xdx
ox -1

2. Haiitu unTerpas: a)I(Z\/; - T + 4xjdx 0) J.xh’l xdx; B) J.
X

1/4
dx arctgx (x —Ddx
— X;
K  xinx” !)‘1+x2 )I2+3x+x

3.Pemmmre IV Y'tgx—y=1; y(%):l.

4. Haiit mutomas (pUrypsl, OrpaHUYCHHON JINHUAME: Y = X2, y=2x

Buaer 13
1. VY c pa3aensiommMucs NepeMEeHHBIME: ONPEIEICHUE U MOPSAIOK PEIICHUS.

X; — > - ax;

dx .

3
4
2. Haiitu uaTerpanst: a) J. (2 3x? + — -
1 x> 9+X

xdx_ ej 4x -3

r) J'szm xdx; n) I T 1dra0

3. Pemmre 1Y ¢ pasaensiomumucs nepeMenHbiva SiN Y COS Xdy = €OS ysin Xdx; y0) =%

. o 2
4. Haiftu rutomaap GUrypsl, orpaHideHHON JuHusAMHI: Y =—X", Y = -1.

Buaer 14
1. Opnnopoansie 1Y 1-ro nopska: onpeneneHyue u nopsaok pemenus. Jluneitnsie Y 1-ro no-
psKa: ONPEACIICHUE U MOPSAO0K PELIECHUs

2. HaiiTu MHTETpAITBL: a)ji<6x2 —5x+ 4)dX; 0) szin 4xdX; p) j; xdx
0

11+\/;’

)T xdx T ¢) [sin® xcos xdx.

XY
vt

4. Haiitu rutomaas (pUrypbl, OrpaHH4eHHON JTUHUAMU: Y = G +1, y=2, x=0.

3. Peumte IY  y'=

Kpurtepuu ouneHKM (8 pamkax npomesicymounol ammecmayuu)

Peznamenmom BPC xageopwt «Bvicwias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHUsaemcs no S-0anlbHOU wKae.
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Kpurepuii oueHKH 0TBETA HA IK3aMeHe:

— 5 0a/1710B MOJIYyYaeT CTYAEHT, IPOJEMOHCTPUPOBABIINM MTOJIHOE BJIaJIEHUE 3HAHUSAMU B COOTBET-
CTBUU C TPEeOOBaHHUSIMH Y4€OHOU MPOTpamMMBbl, T.C. PEIIMBIINK BCe 3aMaHUs 0€3 OMMUOOK B JIOTHYE-
CKUX PacCyKIEHMSIX U B 000OCHOBAaHUU PELICHMUS;

— 4 HaJu1a MoJIy4aeT CTyJIeHT, KOTOPBI MPHU MOJIHOM BJIaJICHUU 3HAHUSIMH B COOTBETCTBUU C TpeOo-
BaHUSAMHU Yy4€OHOM MPOrpamMmbl JOMYCTHII OT/AEIbHbIE HECYIIECTBEHHbIE OMMOKH JTM0O0 MpUBEICHHBIC
UM PELIECHUS] HEI0OCTaTOYHO OOOCHOBAHBI;

— 3 0ass1a moyydaer CTYACHT IIPHU HEMOJHOM U3JI0KEHUU IMOJYyY€HHBIX 3HAHUH, JOMYCTUBIIUN MpU
3TOM OT/EJIbHBIC CYIIECTBEHHBIEC OLTHOKH;

— 2 faJjuia mosiydaeT CTYJEHT IpU OECCUCTEMHOM H3JIOKEHUU MaTepuana, JAONYCKaroUMil cyuie-
CTBEHHBIE OITMOKH, KOTOPbIE MOTYT MPENSATCTBOBATh YCBOSCHHIO JaibHENIeH yaeOHoM nHPOpMaLnu.

111 CEMECTP

BOITPOCHI JIJIsI COBECEJIOBAHUSA (TEKYIIIU KOHTPOJIb)
Paznen: «Paab»
1. Yucnossie psaasl. Cymma psga. CxoaumocTts psaga. Heodxonrumoe ycinoBue cXOAUMOCTH pAJa.
OcCHOBHBIE CBOWCTBA CXOJAIIMXCS PSIOB.
2. 3HaAKOMOJIOKUTEIbHBIC YHCIOBBIE PsiIbl. JlocTaTOUHBIEC MPU3HAKU CXOIUMOCTH 3HAKOIOJIO-
JKUTEJIBHBIX PSIIOB: IPU3HAKU CPABHEHUS.
3. JlocraTo4HbIe MPU3HAKU CXOJMMOCTH 3HAKOTIOJIOKHUTEIBHBIX PSAOB: MPU3HAKHA CPAaBHEHHUS.
[Tpusnaku Hamambepa u Komm.
3unakouepenyromuecs psaabl. [Ipuznak Jleltonuma.
3HakonepeMeHHbIe psabl. OOUi MPU3HAK CXOAUMOCTH.
CBolicTBa YUCIIOBBIX PSJOB.
[TonsiTue o pyHkunoHanbHOM paje. CteneHnsle paasl. MaTEpBan u paanyc cxoaumoctu. O0-
JIACTh CXOJIMMOCTH CTEIEHHOTO Psja.
CBolicTBa cTeneHHbIX pAA0B. AuddepeHurpoBanie 1 UHTETPUPOBAHUE CTEIIEHHBIX PSIJIOB.
9. ®opmynsl u psaasl Maknopena u Telnopa. Paznoxxenue QyHKIui B CTENEHHON psj.

No ok

®

Paznen: KpaTHble mHTErpaibl

1. [IBoitHble MHTErpajibl. 3aaaud, NMpUBOAsIIMe K aBoiHoMmy uHTerpaty (). Onpenenenue .
Teopema cymectBoBanus. Coricta .

2. Bpluucnenue JBOWHOrO MHTErpaja B JIEKapTOBBIX KOOpAMHATaX. M3MeHeHue mopsiika uHTe-
TPUPOBAHUSA

3. Beruncnenue /I B monsipHBIX KOOpAWHATAX

4. Tlpunoxenus JW: Berancienne odbema Tena, TUIOMAMN TIOCKONH (PUTYPBI, MAacChl TIOCKOM
MJJACTUHKH, CTATUYECKUX MOMEHTOB MaT€pUAIbHON TOUKHU, KOOPAUHAT LEHTPA TAKECTH, MO-
MEHTOB WHEPIUHU

5. Tpoiinpie uHTErpansl. CBOMCTBA M BBHIUKCICHHE TPOMHBIX MHTETPAJIOB B JIEKAPTOBBIX KOOP-
JIMHaTaxX. Beruucienne TpOWHBIX MHTETPAIOB B HMIMHAPUYECKUX M CPEPHUUECKUX KOOPIMHA-
Tax

Pa3nesn: «OcHOBBI TEOPUM BEPOSTHOCTEN U MAaTEMATHYeCKOH CTATUCTHKHU
1. Cuyuaiinble coObITHS U onepanuy Haja HUMH. HecoBmecTHble coObITus. [lonHas rpymnmna no-
IIapHO HECOBMECTHBIX coObITHH. Kitaccuueckoe onpeeneHie BEposTHOCTH.
[TpaBuna komOuHaTOpUKH. Pazmmunble KoMOMHALMK 0€3 TOBTOPEHUIA.
IIpaBuna komOuHaTOpUKH. PazniuHble KOMOMHALIMY C TOBTOPEHUSIMHU.
4. YcioBHas BEPOATHOCTb. T€OpeMbl YMHOKEHUS U CJI0KEHUS BEPOSATHOCTEN.

wmn
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o

®opmyna noaHou BeposatHocTU. Popmyina baneca.

6. IloBropHBIC HcTbITaHUs. buHOMHaEHOE pacnpenencHue. ®opmyna bepuymm. Haueposit-
HelIee 3HaYeHUe YUCIIA MOSBIICHUS COOBITUS.

7. JloxanpHas U MHTErpajibHas TeopemMbl MyaBpa - Jlamaca. Pacnipenenenue [lyaccona. [lonu-
HOMMAJILHOE paclpe/ieliCHuE.

8. CnyuaitHas BenuunHa. JJUCKpETHBIC W HENIPEPBIBHBIE CIIy4aiiHbIe BEIMUMHEI. Py pacnipesne-
JICHUs JUCKPETHOM CIIy4ailHOM BEJIMYMHBI.

9. ®yukuus pacnpenenenus. CBONCTBA GYHKIIMH pacIpeIeICHUS.

10. ITnoTHOCTH pactpenencHus, e€ cBoiicTBa. HopManbHBINM 3aKOH pacrpeaesieHusl.

11. HezaBucuMeble cirydaiiHbIe BEIMUMHBI. YNCIOBBIC XapaKTEPUCTUKH CITydalHBIX BEIHMYUH. Ma-
TEMAaTHYECKOE OXKUJaHKE, € CBOMCTBA. Jucnepcus, ee CBOMCTBA.

12. KoadumueHnt koppemnsiuu, ero CBOMCTBa.

13. OcHOBHBIE MOHATHS MAaTEMAaTHYECKOW CTATUCTHKH: BEIOOPOYHAS COBOKYITHOCTh, T€HEpalIbHAs
COBOKYITHOCTb, TOBTOPHAsl BHIOOPKa, OeCIIOBTOpHAs BRIOOPKA, OTHOCUTEIbHBIN IMOKa3aTesb
BbIOOpKH. Omubka penpe3eHTaTUBHOCTH. CTaTHCTHYECKOE pacrpeenenne Beioopku. [lomu-
T'OH YacTOT, TUCTOTPAMMa 4acToT.

14. I'enepanbHas cpeHss, BBIOOpOUHas CpeaHss. Y CTOMYMBOCTh BEIOOPOUHBIX cpenHux. [JoBe-

pUTEIbHBIE HHTEPBAJIBI 17151 OLIEHKW MaTEMATHUYECKOT0 OKUJAHUSI HOPMAJIBHOTO pacipenesne-

Hus. O1eHKa BEpOsSTHOCTH (OMHOMHAILHOTO PACIPE/ICIICHNS ) TI0 OTHOCUTEIIBHON 9acTOTe

Kpurepuu oueHku (8 pamxax mexywet ammecmayuu)

Peznamenmom BPC kagedpwr «Bvicwias u npuxiaouas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos uz pazoenenus oai-
J108: 5 6annos 3a oceoeHue meopemuieckux 60npoco8 OUCYUNIUHbBL, 5 6ANI08 — 3a 8bINOHEHUe O0-
MAUHUX 3A0AHUIL.

KpnTeplm OILCHKH OTBETOB HA TCOPETUYECCKHUE BOIIPOCHI:

— 5 6a/1710B BBICTABJIsIETCS CTY/AEHTY, €CJIM OH M3JIOKWII COJIepKaHue Bompoca B o0beMe, Ipeay-
CMOTPEHHOM IPOTrpaMMOii, TP STOM H3JI0KUI MaTE€pUal IPaMOTHBIM S3bIKOM, TOYHO UCHOIb3Ys Ma-
TEMaTUYEeCKYI0 TEpPMUHOJIOTHIO U CUMBOJIMKY, B OTIPEIETICHHOM JJOrMYeCKON MOCIeJ0BATEIbHOCTH;

— 4 0a/171a BBICTABJIAIOTCS CTYAEHTY, €CJH MPU JOCTATOYHO MOJIHOM U I'PaMOTHOM OCBELIEHUH BO-
poca OH JIOIYCTHII HEOOJIbIINE HETOYHOCTH, HE HCKKAIOIINE MATEMAaTHYECKOTO COJIEPIKaHus OTBe-
Ta;

— 3 0aJ1a BBICTABJSIOTCS CTYAEHTY TPH HEMOJHOM PACKPBITHH COZIEp KaHUs BOIpoca (comepika-
HHE BOIPOCA M3JI0KEHO (parMeHTapHO, HE BCET/Ia IOCJIE0BATENIFHO), HO TIOKA3aHO o0IIee IMoHUMa-
HHUE BOIPOCA; JOMYIIEHbI OIUOKHU MPH UCIOIB30BAHUN MaTEMaTUYECKONH TEPMUHOJIOTHH;

— 2 0ayu1a moJiy4yaeT CTYAEHT, IPOJAEMOHCTPUPOBABLINM OOpPBIBOUHBIC 3HAHUS U JOMYCTUBIINN
OLIMOKHM B OIpeJIeIEHUH MTOHIATUI U MTPU UCTIOIb30BaHUM MAaTEMAaTUYECKON TEPMUHOIOTHH.

KOMILJIEKT 3AJIAHUHM 1JIsI KOHTPOJIbHOM PABOTHI (PYBEXKHBIA KOHTPO.Ib)
IIEPBAS ATTECTAIIMA
Bapuanr Ne 1

1. I/ICCJ’[G}IOB&TB YU CJIOBEBIC PAJAbl HA CXOANMOCTD:

2 n n

a) 2 ——; 6) X —; B .
n-11+n3 n=19oN! n-1 (2n +1)"
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2. WccnenoBath Ha YCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb!

o o2n+1 & A(2n+1)" o (—1)"
a)z_ll(—l)L; 6)2(—1)(“); B)Z_:( ).

n(n+1) n=1 3n+1 n=1 312
© 2 n xn n
3. Haiitit 0611aCTh CXOJMMOCTH CTEIIEHHOTO PsAfa: a) 0) Z
n-1 n! nan(n+3)

4. HaifTu Tpu MEpBBIX, OTIMYHBIX OT HYJS, WICHA PA3JIOKEHUS B CTEIICHHON psij pemeHus audde-

3 1
PEHIHAIBHOTO YPABHEHUSA: y, =y+X, y(O) =~

2
Bapuant Ne2.
1. HCCJIGI[OBB,TI) YU CJIOBBIC PAAbI HA CXOOANMOCTD:
1 n® » 3
a) > —5 6) Z B B) 2. o
n=1n?(n+3) n=1(3n)!" n=1 (n+1)2"
2. WccnenoBath Ha YCIOBHYHO, a0COTIOTHYIO CXOJIUMOCTb:
oo 1 2n+1 ® n" © (-1)
) > (-1 —; 6)2(—1)”—n; B) Z( n) .
n=1 n(n+1) n=1 (2n+1) n=1 2
nt2) (x+D
3. HaiiTi 00yracTh CXOAMMOCTH CTETICHHOTO Psjia: a) Z —_— 6) Z
N+ 4 as1(2n =11

4. HaiiTu Tpu nepBbIX, OTIMYHBIX OT HYJIS, WIEHA PA3JIOKEHUsI B CTENIEHHOW psiji pemeHus: audade-

PCHIIMATIBHOTO YPaBHEHHSL: y’ = 63X + 2xy2 \ y(O) =1.

Bapuant Ne 3.
1. ViccrnenoBath 4MCIOBBIC p;mm Ha CXOJAUMOCTb:
©n’+1 Mn+D = (2n-1)"
a) 2 : 6) Z B) 2. :
-1 n° 3" n=1\9on+1

2.VlccnenoBath Ha YCIOBHYIO, a6c0n10THy}0 CXOAMMOCTB!

z n & n 1 2 n 1
a) ;1(—1) L 9 () ® >(-1) -(1——]-

5n+1 n-1 (Bn-2)" 1 5"
0 n2 3"
3. Haiiti 06J1aCTh CXOMMOCTH CTENIEHHOTO PsAa: a) —1 X" ; 0) Z (X + 2)
n=1N+ on

4, Haiitu TPU TICPBLIX, OTIIMYHBIX OT HYJIA, YWICHA PA3JIOKCHUSA B CTEIIEHHOM pAa peICHUA ,Z[I/I(I)(I)C-

, 1
PEHLHAIIBHOTO YPABHEHHUS: y = 2y2 + yex, y(O) = .

Bapuant Ne 4.

1. UccnenoBath YUCIOBBIEC PSAJIBI HA CXOAMMOCTD:

1 % n )
Y z1\/2n+1 )210”’ B 2 (5n+1} |
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2. 2) MccnenoBath Ha YCIOBHYIO, a0COTIOTHYIO CXOUMOCTb:

) 2 oy ¥ )
; 6 -1) - —; B) Y —————.
Ez ninn )n§1( ) n! )n§1(2n +1)"

© 2" n+l "
3. Haiitu 0611aCTh CXOMMMOCTH CTEHEHHOTO pAaa: a) . — (x+3)"; 6) Z 3 X
n=1 n! n+

4. HaifTu Tpu NEpBBIX, OTIUYHBIX OT HYJIS, WICHA Pa3JIOKEHHS B CTETIEHHOU psAJ pemeHus nudge-
PEHIMAIBHOTO ypaBHEHUS: Y’ = Y COS X + 2COS Y, y(O) =0.

Bapuant Ne S.

1. HCCJ’IGHOB&TB YHUCJIOBBIC pAJbl HA CXOAUMOCTD!:

0 1 n o 1 n+1
DY 5 63 mz@+—ﬂ .

n=2 N —n n=1 N! n=1 10"
2. Vccnenosath Ha yCIOBHYIO, aGCOMOTHYIO CXOIMMOCTB:
2
o n 2n+3 00 n N on+1)"
2 Y (-1)' — 6 % (-1)" — )Z()
n=1 n(n+1) n=1 (n+3)! 3n+2
0 n
3. Haiiti 0611aCTh CXOMMOCTH CTENEHHOTO pAaa: a) Y. ; 0) Z ——(x=2)".
n= 1(n+1) n= 14n 1
4. Haiity Tpu NepBBIX, OTIMYHBIX OT HYIIS, YIEHA Pa3I0KEeHHs B CTEIEHHOM psj pemenus qudde-
peHIHAILHOTO ypaBHeHus: Y’ = X2 + Xy + Y2, y(0)=0,5.
Bapuant Ne 6.
1. UccnenoBath YMCIOBEIE PAABI Ha CXOAUMOCTD:
® 1 » 11" ® 2"
= 6) ¥ 3)2(0,5+—n .
n=12" +1 n=1 N n=1 )

2. WccnenoBath Ha YCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTH!

& -1)" 2 e N 2 (1)
a)Z—ln(—;6)Z -1 —x B X :
n=1( ) J3n-1 n=1( ) (n 2)' n=1 n"
© 5"(x —3)" n"
3. Haiiti 0611aCTH CXOIMMOCTH CTEIIEHHOTO PsAfa: a) . — ; 0) Z
n=1 n:

4, Haiitu TPHU IICPBLIX, OTIIMYHBIX OT HYJIA, YICHA PA3JIOKCHUS B CTEIIEHHOH pAx pCUHICHUA ,Z[I/I(I)(I)e-

PCHIIMAJIbHOTO YpaBHCHMS: y’ =" 4 X, y(O) =0.

Bapuanr Ne 7

1. HccnegoBaTh YUCIOBEIE pAAbI HA CXOAUMOCTh:

N Z 6 §2n+1’ 0 z(n+2j

n—2nin®n’ n=1 n3" n+3
2. UccnemoBarh Ha YCIIOBHYIO, a0COTIOTHYIO CXOIUMOCTb:
- 1 o n 3n+1 ® n 5"
a) > (-1)" . 0 2X(-1) ——; B 2(-1 :
nzl( ) (n+3)InIn+3) nzl( ) (n +2)4" nzl( ) (2n)!
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3 2n
. < n. X
3. Haiiti 0611aCTh CXOMMOCTH CTEIIEHHOTO Psila: a) X 0) Z

n=1 N°+1 noin(n+1)
4. HaiiTi Tpu NepBbIX, OTIIMYHBIX OT HYJIS, WICHA Pa3IOKCHHS B CTEIICHHOM psl pemeHus nudde-

peHumanbHoro ypasrenns: Y = X + X2 + y2, y(O) =1

Bapuanr Ne 8
1. WccnenoBarh YUCIOBBIEC PSABI HA CXOIUMOCTD:
n
n 3 n
®( 2n © N n \2
a) 2. , 6) 2 ——=; B Z .
n=1\2n+1 n=1(n+ 2)! 2n+1
2. WccnenoBath Ha YCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb:
3n n
© o 1 © . non © (-1
a) >(-1)" ——; 6 % (-1)'——: ® g L
n=1 4n-1 n=1 (n —I—l) nzl(n +3)!
0 n2 0 X2n
3. Haiit 0611aCTh CXOIMMOCTH CTEIIEHHOTO psAAa: a) ), —— x"; 0) X, -
n=1 N

4. HaiiTu Tpu NepBbIX, OTIMYHBIX OT HYJS, WICHA PA3JIOKEHUs B CTENICHHOW psija pemieHus: audde-

PEHIIHATEHOTO YPaBHEHUSL: Y’ = X2 + y2, y(O): 0,2.

Bapuant Ne 9

1. I/ICCJ’[GI[OB&TI) YU CJIOBBIC PAJbl HA CXOANMOCTD:

0 1 . 6I’] n n-1
Y Eznﬁ’ )nzl(z ny!’ & Z (2n+lj '

2. I/ICCJ'IGI[OBaTB Ha yCJ'IOBHYIO, 8.6COJ'IIOTHYIO CXOINUMOCTh:
o (—1)" 0 n" )" 7"
a)z( );6>Z(—1)”—2; >z( f .
n=1 4/n3 n=1 2N n-1 (2n)!

n
® 1

3. Haiiti 06acTh CXOMMMOCTH CTENEHHOTO psiaa: a) y, [1+— X" 6) >, — - (x— 3)n .

4. HaiiTu Tpu NepBbIX, OTIUYHBIX OT HYJIS, WIEHA Pa3JIOKEHHs B CTETIEHHOU psJ pemieHus tudge-

PEHIIMAIBHOTO YPaBHEHUSL: y’ =Y+ xe’ : y(O) =0.

Bapuant Ne 10

1. HccnegoBaTh 4UCIOBEIE pAAbI HA CXOAUMOCTh:

© 5n—2 o nl o 8"
a) > 0) Z— B) > —5—.
n= 14n+7 n=1n" n=1 n2”

2. WccnenoBath Ha YCIOBHYIO, A0COTIOTHYIO CXOJIUMOCTb!

2 3 (_1)2n; 6) f(—l)”(1+ 1 jn; B) %i

n=13+n n=1 3 3n+1
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0 2n 0 3n

3. Haiitu 061acTh CXOAMMOCTH CTENEHHOTO psaa: a) . ;0) Y — X"
n=12-5" n=1 n
4. HaiiTu TpW NEPBBIX, OTIMYHBIX OT HYJIS, WICHA PA3JIOKCHHS B CTENICHHOW psii pemeHus audde-
P22 0)= 1
penrmansroro ypasaenus: Y — X Y+ YSINX, y\u)= E

Bapuant Ne 11

1) UccnenoBarh 4KCIOBBIE PSIIbI HA CXOIUMOCTb:

& 1 St (2"
nz_lqln(n+2), 6).12:; 3 Z:;(n+3j '

2) UccnenoBath Ha YCIIOBHYIO, a0COIIOTHYIO CXOUMOCTH!

2 -9 — (n + 1)
5 1
5 Z onn Y Z( )’
1) Haiiti 061aCTh CXOAMMOCTH CTEIICHHOT'O psia: a) Z_(a -1 .l . 6) Z
S (2n-)*" —11

5) HaiiTn ueThIpe NEPBHIX, OTIMYHBIX OT HyJIS, WIEHA PA3lIOKEHUs B CTENCHHON s PEMIEHUs 1 (-
depennmansroro ypasuenus: Y' =cosy+2x, y(0)=0, y'(0)=1.

Bapuant Ne 12

1. UccnenoBath YUCIOBBIEC PSAIBI HA CXOAUMOCTD:

£ n © l 2n+1
; 0 .
a)§n2+3 )Z(n 1)' B)E(Zn—J

2. HccnegoBath Ha yCJ'IOBHYIO, a6COJ'IIOTHYIO CXOOUMOCTbD:

n“+n+1 1 (n+1)!
a)zm 6);( 1" (ﬁ} , )Z( 1" :

x—1
3. HaiiTi 061acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) Z n! x" ; 0) Z ( 9”)
n=1 n=1 N

4. HaiiTu 4yeTblpe NepBbIX, OTINYHBIX OT HYJIS, YWIEHA Pa3JIOKEHUS B CTEIEHHON psiJi pereHus: Aug-

depennuansroro ypasmenus: Y —Xy'+y° =0, y(0)=1 y'(0)=
Bapuant Ne 13

1. HccnegoBaTh 4UCIOBEIE pAAbI HA CXOAUMOCTh:

o 2 ® 5n @
a)zn—' 6)2 : B)Z(

n=1 n3 +n+1 n=1
2. UccnemoBarh Ha YCIOBHYIO, a0COTIOTHYIO CXOIUMOCTb:

a2 =1 - 2 (-1 (n+2)
}j 1 }) o e
2 2. (-1) 341 f2n+1)"° ") =L

3

2n+5j '
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© 2n
. X (x +1)"
3. Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO psija: a) Z — 0) z
| 2”
n=t N! n=1 n
4. HaifTu yeThIpe MepBBIX, OTVIMYHBIX OT HYJIS, WICHA Pa3JIOKEHHs B CTETICHHOW psifl peuieHus naud-

epenImanbHOro ypapuenus: Y = xzy’ -y, y(0)=0, y'(0)=
Bapuant Ne 14

1. UccnenoBaTh YHUCIOBEBIE p;I):[LI Ha CXOOUMOCTD:

- (n + 2)| 3
a) 2, 6) Z B) Z
1 3N + 1 T(2n)"
2. Hccne):[OBaTL Ha yCJIOBHyIO, a6comoTHon CXOJUMOCTb:
1 n-1 2n+l 1 n-1
\/ n+2 n=1 1 N-3
N 8 (x-2)"
3. HaiiTi 00y1acTh CXOAMMOCTH CTEIIEHHOTO psifa: a) Z — z on. a7
n=1M

4. Haiitu yeThIpe TEPBbIX, OTIIMYHBIX OT HYJIS, YWICHA PA3JIOKEHHS B CTEIICHHON Psijl peuieHust aud-
¢depennmansHoro ypasHenust:  y'—xy'=+y+e*, y(0)=1, y'(0)=-

Bapuant Ne 15

1. UccnenoBath YUCIOBBIC PSAIBI HA CXOAUMOCTD:

&N+l (2n) . 3
a b
)nZ}n Z I)2 )z(3n+1)

2. I/ICCJ'IG,Z[OBaTB Ha YCJIOBHYIO, 8.6COJ'IIOTHYIO CXOAUMOCTD:

( )nl ( 1)n 12n+l ( 2) n-1

6 b
)z3n 2 )Z )Z(n+1)'
i

3. Haiitu o0nacte CXOOUMOCTH CTCTICHHOI'O psAaa: a) E% ; ) Z n(n 4 1)

4. HallTh YeThIpe MEePBBIX, OTIIMYHBIX OT HYJIS, WIEHA PAa3JIOKEHHS B CTETIEHHOM Psi| pelIeHus qud-
¢epennnansHoro ypasuenust: 'y’ =ycosy'+x, y(0)=1, y'(0)=1.

Bapuanr 16
1. Beruncnute 1BOMHOM MHTErpall: “.(Xz +y3)dxdy, rneD: y=x, x=0, y=1, y=2,
D

2. BoruncnuTh yKa3aHHBIA TPOWHOW MHTErpall: ”jzdxdydz, rneV: x=0, y=0, z=0, x+y+z=1.

3. VcceoBaTh psii HA CXOIMMOCTH: a) z > + 1 i e 2[3 5 j :
n=1 -1 n’*+2n
(x+3)"-n

5. Haiiti 0051aCTh CXOAMMOCTH CTEIICHHOI'O Psijia; ZT
n=1
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Bapuant 17
. BeruncnuTs 1BOMHOM MHTErpat: ” xy?dxdy, rne D:2<x<4, 0<y<1.
D

. Bpraucnute yka3zaHHBIN TPOWHOM WHTETpAIL: ”J.dedydz, rne V: x=0, y=0, z=0, y=1, x+z=1.

0

. MlccnenoBats psj Ha cXOMMMOCTS: a) HZ; an_3° Z:;( 2)’ +B) z(zmjlzj '

(x-1)"-2"
. Haiitu o0nacth CXOAUMOCTHU CTCTICHHOTI'O pAaa: Z—I .
n=1 n!

BapuanT 18
. BeraucauTs IBOWHOM MHTETpAT: ” x’ydxdy, rne D:3<x<6, 0<y<2.
D

. Beramcnute ykazaHHBIH TPOHHOM HHTErpal: ” I yzdxdydz, tme V: xX* +y® +2*=1(2>0).

0

. UccrennoBath psz Ha CXOIMMOCTE: a) Zarctg z ek Z[

n=1 1

3n+1j
2n+1

y = (x-1)"-3"
. Hanitu 06J13CTI> CXOAUMOCTHU CTCTICHHOTI'O pAaa: 2—2 .
n=1

Bapmanr 19

. BeruncnuTs 1BOIHOM MHTErpat: ”l dxdy, rme D:1<x<e, 4<y<6.
X
D
. Beraucnaute ykazaHHBIN TPOIHOM HHTErpal: ” Ixydxdydz, e Vi x> +y*=1,2=0,z=1(x>0,y>0).
\

0 n ) e | ) n
. ViccnenoBath psi Ha CXOIMMOCTH: a) Z 34n ;0) Y. 3nnn B) Z(Zn +_13)

n=1

0 Xn 4[1
. Haiitu o0nacth CXOAUMOCTH CTCTICHHOI'O pAaa: z
n=1 n

Bapmanrt 20

. BeruucnuTh 1BOWHON MHTErpa: ”(X —y)dxdy, tne D:1<x<4, 1<y<3.
D

. Beruncnuth ykazaHHBINM TPOHHON MHTErpa: J-J.J.ydxdydz, rneV: x=0,x=2,y=0,y=1,2z=0,z=1-vy.
\Y

2n
. HCCHGI{OB&TL S Ha CXOOHMMOCTB: a , B arct .
i S S Bl

(x+2)'-n
. HaiiTi 0651acTh CXOMMOCTH CTENIEHHOTO PsJa; ZT
n=1

Bapmuanr 21

. BeruncnuTs 1BOIHOM MHTErpat: ”(x +y?)dxdy, rne D:2<x<3, 1<y<2,
D

. Bbramcnute yka3zaHHbBII TPOWHOI HHTETpa: j”xyzdxdydz, rne Vi x> +y?+2°=1(x>0, y>0, z>0).
\
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4.

5.

2.

3.

4

VicereioBath psi Ha CXOMMMOCTB: @) Y L Z Z( n+l J

n:ln\/Inn = n’ 2n-3

(x+3)"-n
HaI/ITI/I 06ﬂaCTI) CXOANUMOCTH CTCIICHHOI'O pHILa ZT
n=1

Bapuanr 22

2
Brraucnuth MBOWHON HHTETpAIT: ” 3y ~dxdy, rne D:0<x<1, 0<y<1.
X

Beraucnuts yKa3aHHBIN TpOMHON WHTETpa: I I I(ZX + 3y —z) dxdydz, rae
\
x=0,y=0 x+y=3,2=0,2z=4
0 0 0 i 1 n
. ViccnenoBath psia Ha CXOMMMOCTH: a) Z Z Z(arcsm _”j .
n +1 n=1 ) n=1 5
(x-1)"-2"
. Haiitn 06macTh CXOTUMOCTH CTETICHHOTO PsIIa: Z—I .
n=1 n!
Bapuanr 22

. Haiitu obnmacth CXOAUMOCTH CTCTICHHOI'O pAaa: Z

. BeruucnuTh qBOMWHON MHTErpa: ”(3X2y —2x%)dxdy, rne D:0<x<1, 1<y<2,.
D

. Bbrancnute ykazaHHBIN TPOWHOM HHTETpall: ﬂjdxdydz, roeV: x=0, y=0, z=0, 2x+3y+2z=6.

- 2n
.1 : t .
CCIIE0BATH Psif| Ha CXOMMOCTE: @) ), ——— - (n " 6) 0) Z 32n ; B) Z(arc g j

n=1 =1

= (x-1)-3"
—.
n=1

Bapuanrt 23

. BeruucnuTh JBOWHON HHTETpAN: ” xe?dxdy, rne D:0<x<1, -1<y<0.
D

. Beraucnute ykazaHHBIN TPOIHOM HHTErpaI: .”.J.XZ yzdxdydz, rneV: x=0, y=0, z=0, X+y+z=2.

* . . . —_ x — 3n
. MUccnenoBare psj Ha CXOAUMOCTB: a) Z 2+n ; 0) 21 6-...-(n-4) ;B) Z(M]

n’-3’ " 4&2.7-...-6n-3)" " %\ n+5

o Xn 4n
. HaiiTi 065macTh cXOIUMOCTH CTEIIEHHOTO psizia: z

n=1 n

Bapmuant 24
Lo xdy :
. BeruucauTs 1BOMHON UHTErpa: ”W rne D:1<x<2, 3<y<4,
1 (x—

. BBIUMCIIUTE yKa3aHHBIN TPOWHOM MHTErPAI: ” I(XZ + yz)dxdydz, rneV: x> +y*=17%,2=0, z=1.

. MccmenoBath psl Ha CXOAMMOCTD: a) Z 54n ; 0) Z% B) Z[lsn +3j .
n=1 . n=1

n=1
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N

y = (x+2)" -n*
. Haiitu 06HaCTB CXOAUMOCTHU CTCTICHHOTI'O pAaa: ZT .
n=1

Bapmuant 25

. Beruncnuts 1BOMHON MHTETpat: ”l dxdy, rme D:1<x<e, 4<y<6.
X
D

. BBIYHCINTB yKa3aHHBINA TPOHHOM HHTErpa: ” Ixydxdydz, rmeV: x> +y*=12=0,z=1(x>0,y>0).
\

= 3 = 3"n! = n+l Y
. iccnienioBath psi Ha CXOAMMOCTB: @) » —— 3 6) > =——;B) Y .
n=1 n'4 =1 N n=1 2n_3
0 Xn . 4[1
. Haiit 0651acTh CXOIUMOCTH CTEIICHHOTO Psifia: "
n=1
Il arrecranus

Bapuant Ne 1

. BepogaTtHocTh XOTs ObI OJJTHOTO MOMNA/laHKs B MULIIEHb CTPEJIKOM IIPH TpeX BhICTpenax paBHa 0,875.
KaxoBa BeposITHOCTB IOIIaJjaHus! IPU OJJTHOM BBICTpee?

. Cpenu 100 notepeitapix OmneToB ecth 10 BRIMTPHIIIHBIX. KakoBa BEpPOSATHOCTH TOr'O, YTO JBa
Hay/laqy BEIOpaHHBIX OMJIETa OKAXYTCSl BHIUTPHIITHBIMU ?

. Cunras, yto B cpenHeM 15% OTKpBIBAIOIIMXCS MAJbIX MPEANPUATUN CTAHOBSTCS B TEUYCHHE Toja
OaHKpOTaMH, HAUTH BEPOATHOCTH TOTO, YTO U3 10 HOBBIX MabBIX MPEANPHUATHIA 32 TOJ OaHKPOTa-
MU CTaHYT OoJiee ABYX MPEITPUSITHIA?

. CryzneHT oTBeuYaeT NpaBUIIBLHO Ha 1-i BOIIpOC IK3aMeHalnOHHOro omiiera ¢ BepositHocThio 0,8. Ha
2-ii BOIPOC OH OTBeYaeT MPaBUILHO ¢ BepoATHOCTHIO 0,9. [TocTpouTh pacnpenenenue ciydaiHon
BEJIMYUHBI — YKCJIA MMPABWIBHBIX OTBETOB — B BUJIE TAOJIHUIIbI; HAUTH MAaTEMAaTUUYECKOE OXKHUAHUE,
JUCIIEPCUIO U CpeHEE KBaJpaTuieckoe oTkiIoHeHue CB.

Bapuant Ne 2

. B memike nexut 100 6enbix u 100 yepHbix mapos. Hayraa BeiHuMaroT 5 mapos. KakoBa BeposiT-
HOCTB, YTO CPeAM HUX Oy/eT B TOUHOCTHU 2 OenbIX mapa?

. B smuke naxoaurcsa 20 neraneil, u3 KoTopbix 4 — OpakoBaHHbIe. V3 AluKa U3BIEKaOT 3 AeTau.
KakoBa BeposSITHOCTb TOTO, YTO CPEAM HUX HET OpaKOBaHHbIX?

. B nexe, usrorosisitorniem 00nTel, Tpu craHka. [lepsbrit nponsBoaut 30% Bcelt mpoaykuuu, BTO-
polt U TpeTuii cTaHkHu mpou3BoIAT 25% u 45% mnpomyKuuHM COOTBETCTBEHHO. bpak mpomaykuuu
9THX cTaHKoB cocTarisger 1%, 2% u 3% coorBercTBeHHO. HaiiTh BEpOSATHOCTH TOTO, YTO CITY-
YaifHO BBHIOpaHHBIN 0ONT OpaKOBaHHBIH.

. 13 natu rBO3muK aBe Oenbie. OHOBPEMEHHO B3sUTH JBE TBO3AMKH. COCTaBUTH 3aKOH pacripere-
JIEHUs CIy4alHOM BETUYMHBI, BBIpAXKAIOLIeH YMCiIo OeNbIX MBO3AUK Cpelu B3ATHIX ABYX. HalTh
YUCIIOBBIE XapaKTEPUCTUKH 3TOU CIyYailHON BEJIMYUHBI.

Bapuanrt Ne 3

. IapTust anexrpuyecknx nammodek Ha 20% wusrorosieHa nmepBeiM 3aBozioM, Ha 40% - BTOphIM U
Ha 40% - tpersuM. Bpak cocraBisier coorBercTBeHHO 1%; 0,5% u 0,6% mpomykiuu 3TUX 3aBO-
n0B. HaliTu BEpOSITHOCTB TOTO, YTO HayAauyy B3ATas U3 MapTHH JaMIIOUKa OKaXKETCS CTaHJapTHOM.
90% si6;1oHbp 00pabOTaHO XMMHUKATaMHU. BeposTHOCTB MOpakeHHs BpEIUTEISIMU I0JI0HB, 00pado-
TaHHBIX xuUMuKatamMu paBHa 0,04, mis HeoOpaOOTaHHBIX SOJIOHBP dTa BepoATHOCTH paBHa 0,6.
BriOpannas Haynauy si0J0HSI OKa3anach MOpakeHHOW BpeauTensMu. KakoBa BEpOSITHOCTH TOTO,
YTO 3Ta A07I0HSI 00paboTaHa XMMUKATAMH.
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Tkaumxa obcayxuBaeT 10 cTaHkoB. BeposTHOCTH TOTO, YTO B TEYCHHE Yaca CTAaHOK MOTpeOyer
perynupoBku, pasHa 1/3. KakoBa BepOATHOCTb TOTO, YTO B T€UYCHHE Yaca TKAYMXE MPHAETCS pe-
TYJIUpOBaTh 5 CTaHKOB?

. OXoTHUK, UMeIoIUi 3 aTpoHa, CTPEIISET M0 JUYX JI0 TIEPBOTO MO aHUs WU JI0 U3PACX0/I0Ba-
HUS BCEX MAaTPOHOB. BeposITHOCTH Momananwsi mpy epBoM BeICTpese paBHa 0,6; mpu KakI0OM 10-
cienymomieM BeicTpene yMenbinaerca Ha 0,1. CocTaBUTh 3aKOH pacHpeesieHHs Yhcia MaTpoHOB,
M3pacXOJIOBaHHBIX OXOTHUKOM. HaliTu MaTemaTnueckoe 0XKHMJIaHUE U JIUCIIEPCHUIO ATOU Clydai-
HOW BEJIMYUHBI.

Bapuant Ne 4

. Jl1g HopMasbHOU paboThl aBTO0A3bl HA JTMHUM JOJIKHO OBITh HE MEHEE BOCHBMH MAallWH, a
MMEETCsl MX NeCATh. BepoATHOCTh HEBBIXOAA KaKAOW MAlIMHBI HAa JuHUIO paBHa 0,1
Haiiti BeposATHOCTh HOpMaIbHOM pabOTHI aBT00A3bI Ha OMMKANUIITUIN JCHB.

. 13 100 u3roroBnennsix aetaneit 10 umerot aedext. s npoBepku ObUTH OTOOpaHBI 5 je-
taneil. KakoBa BEpOATHOCTb TOTO, UYTO CpeIUd OTOOpPaHHBIX AETaneil 2 OKaxyTcs Opaxo-
BAHHBIMU?

. BeposiTHOCTB TIpaBuiIbHOTO O(OpPMIIEHHS HAKJIaHOW MpU Niepenade npoaykiuu paBHa 0,8.
HaiiTu BepoATHOCTB TOTO, YTO U3 TPEX HAKJIAJAHBIX TOJIBKO JIBE 0()OPMIIEHBI TPAaBUIBHO?

. /IBoe CcTpenkoB MpPOU3BOIAT IO OAHOMY BBICTPENYy B MHIIECHb. BeposTHOCTH monagaHus
JUIsL HUX COOTBETCTBEHHO paBHbI 0,8 m 0,7. COoCTaBUTh 3aKOH pacIpeiescHusl Yyucia mo-
MaJJaHu{ B MUIIEHb. HalTu 4nCIIOBbIE XapaKTEPUCTUKH 3TON BEJINYUHBI.

Bapuanr Ne §

. B maptuun u3 15 0qHOTUIHBIX CTUPAJIBHBIX MAIIMH 5 MalllMH U3rOTOBJICHBI Ha 3aBojE A4, a
10 — na 3aBozae B. CnyuaiiHeiM 00pa3oM oToOpaHo 5 mamuH . Haiitu BeposiTHOCTH TOTO,
YTO 2 U3 HUX U3TOTOBJIEHBI Ha 3aBOJIE A7

. [Ipennpusitue obecrieduBaeT PeryasIpHBIA BBITYCK MPOIYKIIUU MPU OE30TKA3HOM MOCTaBKe
KOMIUTEKTYIOIIUX OT JBYX CMEKHHUKOB. BEpOSITHOCTh OTKa3a B MOCTaBKe MPOAYKIMH OT 1-
ro cmexHuka pasHa 0,05, ot 2-ro — 0,08. Haiitu BepoaTHOCTh cO0si B paboTe mpeamnpusi-
THUSL.

. B HOBOM MuKkpopaitone noctaiaeHo 10 000 kogOBBIX 3aMKOB Ha BXOJHBIX ABEPSX JOMOB.
BeposiTHOCTE BbIXO/1a U3 CTPOsl OAHOTO 3aMKa B TeueHue mecsia pasHa 0,0002. Haiitu Be-
POSITHOCTH TOTO, UTO 32 MECSII] OTKAXYT 5 3aMKOB.

. B Ounere nBe 3amaun. BeposTHOCTH MpaBUIBLHOTO pElIeHUs] TEepBOM 3amauu paBHa 0,9;
BTOpoi 0,8. CocTaBUTh 3aKOH pacnpe/IeleH s Yucia MPaBHIIbHO PEIIEHHBIX 3a/1a4 B Ouie-
T€ U BBIYUCIUTE MAaTEMATUYECKOE OKUIAHUE U JUCTIEPCHUIO ATOM CIIy4ailHON BETUYMHBI.

Bapuant Ne 6

. Ha cknaa npuse3nu 50 SIIMKOB KOMIUIEKTYIOIIUMX M3ACIUN NI OJHOTO M3 BUAOB DBM,
HO Cpely HUX OKa3ajoch 4 sIHMKa KOMIUICKTYIOIUX I apyroro Buga OBM. Haypauy
B3sTM 6 sSinuKoB. HailTu BEpOSTHOCTH TOTO, YTO B OJHOM U3 3THX O SAIIUKOB OKaXKyTCS He-
KOMILUICKTHBIC JICTAJIH.

. Ha mpennpusituu, nu3roraBnuBaroiieM 3aMku, 1-i 1iex npousBoaut 25, 2-i — 35, 3-if — 40%
BCEX 3aMKOB. bpak coctaBisieT cOOTBETCTBEHHO 5, 4 n 2%. Haiitu BEpOATHOCTH TOr0, 4TO
CIIy4aifHO BBIOpaHHBIN 3aMOK SBIISIETCS 1€(DEKTHBIM.

. Tonbko oguH U3 9-TH KJIIOYEH MOIXOAMUT K JaHHOMY 3aMmKy. KakoBa BEpOSTHOCTH TOTO,
YTO MPHUIETCSA ONPOOOBATH 5 KIIFOUEH N1 OTKPHIBAHUS 3aMKa.
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Bexoxects caxennes siononn cocrasisier 80%. I[locaxeno 2 caxenma. CimyuaiiHas Be-
JuYuHa X — YHCIo B3omeamux sS00Hb. COCTaBUTH PAJl paclpeeeHus] CIydaiHOW Be-
JruurHbl X. HaiTu MateMaTndeckoe 0XKUIAHUE, TUCIIEPCHUIO U CPEIHEKBAAPATUYECKOE OT-
KJIOHECHUE.

Bapuanr Ne 7

Mara3us nojay4yui NpoayKLHIo B ALIMKax ¢ 4-X ONTOBBIX CKIaJ0B: 4 — ¢ MEPBOT0, 5 — CO BTOPO-

ro, 7 — ¢ 3-ro u 4 — ¢ 4-ro. Cny4yaiiHpIM 00pa3oM BbIOpaH SIMK AJs npojaku. KakoBa BeposT-

HOCTb TOTO, YTO 3TO OYZET ALIUK C IEPBOr0 WIH C TPEThEro cKiaaa?

BeposiTHOCTH CBOEBPEMEHHOTO BBITIOJIHEHUS 33JaHUs TPEMs HE3aBUCUMO PaOOTAIONIMMHU MPEJ-

NPUATUSMUA COOTBETCTBEHHO paBHbI 0,5; 0,6; 0,7. HailTu BeposSTHOCTh CBOEBPEMEHHOI'O BBIMOJI-

HEHUS 3aJaHUsI XOTs Obl OTHUM IPEIITPUITHEM.

Ha cranuumsx ornpasienust noe3nao HaxoauTcs 1000 aBTomaroB 11 mpojaxu OmieToB. Bepo-

ATHOCTb BBIXO/1a U3 CTposi ogHoro aBTomara pasHa 0,004. HaliTu BEpOSITHOCTh TOTO, UTO B TeUe-

HUE Yaca U3 CTPOs BBIAIYT TPU aBTOMATA.

B maptum u3 BochbMU AeTaliel IATh cTaHAapTHeIX. Haynady B3sTel aBe neranu. [loctpouts psn

pacrpezieNieHusl Yncia CTaHAapTHBIX JeTalell cpear 0ToOpaHHbIX. HaliTu uncioBbIe XapaKkTepu-

CTHKHU 3TON BEJIUYUHBI.

Bapuanrt Ne 8

BepositHOCTh mpaBmiIbHOTO OopMIiIeHHUs1 cyeTta Ha npeanpustuu ¢ ocrasisier 0,95. Bo Bpems

ayJIUTOPCKOM MPOBEpPKU ObUIH B3STHI JBa cyeTa. KakoBa BEpOSITHOCTh TOTO, YTO TOJIKO OJUH U3

HUX 0(hOopMIICH IPaBUITBHO?

Ha npennpusitun padotaroT aBe Opuraapl padbounx: 1-if MpoU3BOAUT B CPETHEM ¥4 POAYKIIUU C

nporeHToM Opaka 4%, BTopas — Y4 IpOAyKIHH ¢ IporieHToM Opaka 6%. B3stoe Hayran uzmenue

OKa3ajoch OpakoBaHHBIM. HaliTu BEpOSATHOCTH TOTO, YTO OHO U3TOTOBJIEHO BTOPOM OpHUragou.
JIBa cTpenka JenarT N0 OAHOMY BBICTpENly B MUIIEHb. BeposATHOCTH MomnagaHus IEPBOro CTPEI-

ka paBHa 0,7, a Broporo — 0,8. HaliTu BEposITHOCTb TOTO, YTO MUILIEHb OyJeT MOpakeHa.

B xop3une 5 6enbix u 3 u€pHbix mapa. Haymauy Oepyt 2 mapa (6e3 Bo3Bpamienus). [loctpoiite
psiz pactipeiesieHus ynciia OembIX MapoB cpean 0ToOpaHHbIX. HaliTu yncioBble XapaKTepUCTHKH

ATOMW BEJIMYHHBI.

Bapuant Ne 9

B maraszune umeercs 10 xeHckux u 6 Mmyxckux mry6. Jyis ananmza kauectBa oToOpanu 3 mryObl

ciyyaitHeIM 00pa3oM. OmpeesuTh BEPOSATHOCTh TOTO, YTO CPEeIU OTOOpPAHHBIX IIY0 OKaXyTCs

TOJIBKO MY>KCKHME MJIM TOJIBKO KEHCKHUE IIYOBI.

B 00yBHYI0 MacTepcKyro sl peMOHTA MPUHOCST Caroru U TyQuid B cOOTHOIeHUH 2:3. Bepost-

HOCTh Kaue€CTBEHHOT'O PeMOHTa Jijisi caror paBHa 0,9, a s tydens — 0,85. [IpoBeaena mposepka

KadyecTBa 0J1HOM mapsl 00yBH. Oka3anoch, 4To 3Ta napa o0yBHM OTPEMOHTHPOBAHA Kau€CTBEHHO.

KaxoBa BeposITHOCTH TOTO, YTO 3TO a) canoru; 0) Tydyu?

PaboratoT 4 marazuHa 1Mo mpoAa)ke CTUpaIbHBIX MalluH. BeposSTHOCTH OTKa3a MOKYyMaTelo B

marazuHax pasHa 0,1. CuuTasi, 4TO acCOPTUMEHT TOBapa B KaKJOM MarasuHe (opmupyercs

HE3aBHCHMO OT JIPYTHX, OIPEAEIUTh BEPOATHOCTH TOTO, YTO MOKYNATEb MMOIYYUT OTKa3 B JBYX

MarasuHax.

C BEpOATHOCTHIO TIOMAZaHUs TIPU OAHOM BbIcTpenie 0,7 OXOTHHK CTpEJsieT O IUYH M YCIIeBaeT

caenatpb 2 BeicTpena. CiydaiiHast BeMuuHa X — 4MCIO npoMaxoB. HaiiTu BeposiTHOCTH cliiefy-

IOLUX COOBITUN: @) HE MEHEee JIBYX MPOMaxoB; 6) He OoJiee TpEX MPOMAaxXoB; §) YUCIIO MPOMAXOB

OoJbIIIe 0JTHOTO, HO He Ooiee Tpéx. Haiitn M (X) m D(X).

Bapuant Ne 10
B ropozae naxoautcs 15 mpoIOBOJBCTBEHHBIX U 5 HEMPOJOBOIBCTBEHHBIX Mara3uHoB. Ciydaii-
HBIM 00pa3oM I MPUBATU3ALKU ObLITH 0TOOpaHb! 3 MarazuHa. HaliTu BeposSTHOCTH TOTO, 4UTO U3
ATHUX TPEX Mara3uHoOB 2 Mara3uHa — MpOJI0BOJLCTBEHHBIE U | — HEMPOI0BOJIHLCTBEHHBIN.
TexHu4eckoe yCTPOMCTBO BBIMAET U3 CTPOs, €CIIM OTKAXKYT HE MEHEEe JABYX U3 TPEX HE3aBHCUMO
paboTarmmx 3JIeMEHTOB. BeposaTHocTh 0TKa3oB 1-ro, 2-ro, 3-ro 3JI€MEHTOB COOTBETCTBEHHO
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paBubi(,2; 0,4; 0,3. 3BecTHO, YTO yCTPOMCTBO OTKa3asio. HaliTu BEpOATHOCTh TOrO, UTO OTKAa3a-
nu 1-i1 ¥ 2-i 5IeMEHTHI.

B onnoit komHaTe HaxoauTcs 4 AEBYLIKM 7 OoHOWIEH, B apyroil — 10 neBymiek U 5 rOHOIIEH.
Haynauy BbIOMparoT Mo 0JIHOMY YeNOBEKY M3 Kaxka0i KoMHaThl. HaliTu BEpOSTHOCTH TOTO, YTO
00a OHU OKaXXyTCsI FOHOIIAaMH HJI 00a — JIEBYIIKAMH.

BepoatHocTh paboThl Kaxa0ro u3 JByX KOMOaWHOB 0€3 IOJOMOK B TEUEHHUE OINpPEeAENICHHOTO
Bpemenu paBHa 0,9. CocTaBUTh 3aKOH paclpeieseHHs CIy4aiflHONH BETMYMHBI X —4HciIa KOM-
0aitHOB, padorarmux 6e3oTkazno. Haittu M (X) u D(X).

Bapuanrt Ne 11

. B memke 5 yepHbIX m1apoB, 3 KpacHbIX U 5 Oenbix. KakoBa BepOsSTHOCT BBIHYTh KPACHBINA WIIH
OeunbIit map?

. B mopt npuxonat kopabiu U3 TpexX MyHKTOB OTIPaBJICHUs. BepOSTHOCTh MOSBICHUST KOPAOIIS U3
nepBoro nmyHkTa pasHa 0,2, u3 Broporo — 0,6. KakoBa BeposITHOCTb, UTO MPHUIIEAIINI KOpadiIb —
U3 TPETHETO MYHKTA OTIPABIICHUS?

. Tpoe pabounx M3roTaBIMBAIOT OJHOTUITHBIC U3ieus. [lepBoiit m3roroBun 40, BTopoi — 35, Tpe-
uii — 25. BepostHocTh Opaka y nepsoro padodero 0,03, y Broporo — 0,02, y Tpersero — 0,01.
Basitoe nayrag uzaenue okazanoch OpakoBaHHBIM. KakoBa BEpOSTHOCTH, YTO €r0 U3TOTOBUI BTO-
poit paboumii?

. CTyneHT oTBeuaeT MpaBUIbHO Ha 1-i BOMPOC 3K3aMeHAIIMOHHOT0 Ouiera ¢ BeposTHocThio 0,8. Ha
2-1i BOIIPOC OH OTBEYACT MPaBWIHHO ¢ BeposTHOCTHIO 0,9. [TocTpouTh pacmpenencHue cryJai-
HOM BETMYMHBI — YHCIIA TIPABUIBLHBIX OTBETOB — B BHJI€ TAOJIUIIbI; HAUTH MaTEMaTUYECKOE OXKHU-
JaHue, JUCIEPCUIO U CpeHee KBaJpaTuueckoe oTkioHeHue CB.

Bapuant Ne 12

. B memke nexur 100 6enpix u 100 yepnbix mapos. Hayraa BeiHumaroT 5 mapoB. KakoBa BeposiT-
HOCTb, YTO CPEIU HUX OYJET B TOUHOCTH 2 OembIX mapa?

. B smuke Haxonutes 20 geranei, U3 KOTOpbIX 4 — OpakoBaHHBIe. M3 s1uKa U3BJIEKAIOT 3 JeTalH.
KaxoBa BeposITHOCTB TOTO, UTO CpEAN HUX HET OPaKOBAHHBIX?

. B miexe, m3rororisronieM 601ThHI, Tpu ctanka. [lepserii mpousBoaut 30% Bcelt mpoIyKIuu, BTO-
poit u TpeTnii craHku npom3BoaaT 25% wm 45% mnponykiuu cooTBeTCTBeHHO. bpak mpomykimm
3THUX CTaHKOB cocTaBisieT 1%, 2% wu 3% cooTBercTBeHHO. HaiiTn BeposSTHOCTH TOTO, YTO CITy-
YaifHO BbIOpaHHBIN 00T OpaKOBaHHBIN.

. 13 sty rBo3nuk ase Oenble. OMHOBPEMEHHO B3sJIM JBe TBO3AMKH. COCTaBUThH 3aKOH pacrpejie-
JIEHUS CIIy4aiHOM BEJIMYMHBI, BBIpAXKAIOIIEN YUCIIO OeNbIX MBO3JUK Cpelu B3ATHIX ABYX. HailTu
YHCIIOBbIE XapaKTEPUCTUKH 3TOU CITy4yailHON BETMYNHBI.

Bapuant Ne 13

. [Taptus snextpudeckux gamnodek Ha 20% wn3roroieHa nepBbIM 3aBojoM, Ha 40% - BTOpBIM U
Ha 40% - tperpuM. Bpak cocraBisier coorBercTBeHHO 1%; 0,5% u 0,6% mpomykiuu 3TUX 3aBO-
10B. HaliTi BEpOSITHOCTB TOTO, YTO HayAauyy B3sTas U3 MAPTHH JAMITOUYKa OKaKETCS CTaHIapTHOM.
90% s16;0HB 00pabOTaHO XUMUKATaMHU. BEpOATHOCTD MOPaKEHUS BPSIUTEISIMH SI0JI0OHB, 00pado-
TaHHBIX xUMuKatamMu paBHa 0,04, mis HeoOpaOOTaHHBIX SOJIOHB dTa BeposATHOCTH paBHa 0,6.
BriOpannas Haynauy si0JIOHSI OKa3anach MOpaXeHHOW BpeauTessiMd. KakoBa BEpOSITHOCTH TOTO,
4TO 3Ta s1070Hs 00paboTaHa XUMUKATaMH.

Txaumnxa oOciyxuBaer 10 crankoB. BeposTHOCTB TOrO, 4TO B TEUCHHE Yaca CTAHOK MOTpeOyeT
perymupoBku, paBaa 1/3. KakoBa BepOsATHOCTH TOTO, YTO B T€UECHHE Yaca TKAYMXE MPUAETCS pe-
T'YJIHPOBaTh 5 CTaHKOB?

. OXOTHHK, UMeIOMMK 3 TaTpOHa, CTPEIISET 0 JUYHM 0 TIEPBOTO MOMATaHUs WK JI0 U3PacXoI0Ba-
HUSI BCeX MAaTPOHOB. BeposTHOCTH momnasanus mpu nepBoM BeicTpene paBHa 0,6; mpu kakaoMm mo-
crnenytomeM BoicTpene ymenbiaercs Ha 0,1. CocTtaBuTh 3aKOH pacipenesieHus Yrucia NaTpoHoB,
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M3PACXOA0BAHHBIX OXOTHUKOM. HaliTu mMaremaTH4eckoe O0KUAAHME U JUCIIEPCUIO 3TOM CIlydaii-
HOM BEJIUYMHBI.
Bapuant Ne 14

5. BepoatHocTh XOTs ObI OJJHOTO MOMNa/laHus B MULIIEHb CTPEJIKOM IIPH TpeX BhICcTpenax paBHa 0,875.
KakoBa BeposiTHOCTH MOIaIaHus PU OJTHOM BhICTpeie?

6. Cpenu 100 norepeitHbix OmineToB ecTh 10 BeIMTpHIIIHBIX. KakoBa BEpOSTHOCTH TOrO, YTO JBa
Hay/laqy BEIOpaHHBIX OMJIETa OKAXKYTCSl BHIUTPHIITHBIMU ?

7. B xkopoOke 4 HOBBIX M 2 Y€ HUCIIOJIb30BAaHHBIX TEHHUCHBIX Ms4a. JIJis IepBoii UTphl OEpyT U3 KO-
poOkm 2 Ms4a, a 3aTeM WX BO3BPAIIAIOT TOCTE UTPhI B KOpoOKy. HaliTu BeposTHOCTB, YTO st
BTOPOI UTpbl OYAYT BHITSIHYTHI BA HOBBIX MSYa.

8. Cuuras, yto B cpeaHeM 15% OTKpBIBAIOIIUXCS MAJbIX NPEANPHUATHNA CTAHOBATCS B TEUEHHE TOAa
0aHKpOTaMH, HAalTH BEPOATHOCTH TOT0, 4TO U3 10 HOBBIX MaNbIX MPEAIPUITUN 32 roJ1 OaHKpPOTa-
MU CTaHyT OoJiee IBYX IPEAIpUsSTHIA?

9. CryneHT OTBEYaeT MPaBWIBHO Ha 1-il BOMpOC AK3aMeHAIMOHHOTO Omiera ¢ BeposTHocThIo 0,8. Ha
2-1i BOIIPOC OH OTBEYAET MPABWILHO ¢ BepoaTHOCTHIO 0,9. [TocTpouTh pacnpenencHue ciryqainHon
BEJIMYMHBI — YHUCIIAa MPABUIILHBIX OTBETOB — B BUE TaOIUIIbl, HATH MaTeMaTHYECKOE OKUJaHUE,
JUCIIEPCUIO U CpeHee KBaJpaTuueckoe oTkiioHeHue CB.

Bapuant Ne 15

1. B ropoxe naxoautcsi 15 mpoOBOJILCTBEHHBIX U 5 HEMPOIOBOIBCTBEHHBIX Mara3uHoB. Ciyvaii-
HBIM 00pa3oM i pUBaTU3aLKU ObLITH 0TOOpaHbl 3 Marasuna. HaliTu BeposSTHOCTH TOTO, 4TO U3
ATUX TPEX MarasuHoOB 2 Mara3uHa — MPOJIOBOJILCTBEHHBIE U | — HENMPOJAOBOJILCTBEHHBIH.

2. TexHudeckoe yCTPOICTBO BBIMIET U3 CTPOS, €CIU OTKAXYT HE MEHEe JBYX M3 TPEX HE3aBUCHUMO
paboTtaronux 3y1eMeHTOB. BeposiTHOCTh 0TKa30B 1-r0, 2-T0, 3-TO 3JE€MEHTOB COOTBETCTBEHHO
paBub10,2; 0,4; 0,3. I3BecTHO, YTO yCTPOMCTBO OTKa3asio. HaliTu BEpOATHOCTH TOr0, YTO OTKa3a-
nu 1-i 1 2-1 57IEMEHTHI.

3. B onHoii koMHaTe HaxoauTcs 4 NeBYIIKH 7 roHouIel, B Apyroil — 10 meBymiek u 5 rOHOIICH.
Haynauy BbIOMparoT o 0AHOMY Y€JIOBEKY M3 KaX7oW KoMHaThl. HailTu BEpOATHOCTH TOTO, UTO
00a OHM OKa)yTCs IOHOIIIAMH WJI 002 — JIeBYIIKAMH.

4. BepoATHOCTb padOTHl KaXJI0T0 U3 JBYX KOMOalHOB 0€3 MOJOMOK B TE€UEHHE OIpPENEICHHOIO
Bpemern paBHa 0,9. CocTaBHUTH 3aKOH paclpeelicHUs CIIyYaiHONH BETUYHHBI X —YHciIa KOM-

0aifHOB, padortaromux 6e3oTkazno. Haiitu M (X) u D(X).

Kpurtepun oneHKH NUCHbMEHHOW KOHTPOJIbHOM PadoThl (8 pamkax pybexcHol ammecmayuu)

Peznamenmom BPC ragedpwr «Bvicwias u npuxiaouas mamemamuxa» npeoycmompero 25
bannos 3a 6vinoaHenue pyoOedCcHoU KOHMpOAbHOU pabomsl. Kasicooe 3adanue, 6xooswee 8 KOH-
MPONLHYIO, OYeHUBaemcs npenooasamenem OnpeoeieHHbIM KOIUYecmeom oannos. Umozoswiii 6ann
3a KOHMPONBLHYIO PAOOMY NOAYUAEMCA CYMMUPOBAHUEM OANN08 3a 8Ce 3A0AHUS.

Kpurepuii oneHkH 0HOr0 3a/1aHNS:

— 00yJaromuics MPAaBIIIBHO PEITIIT 33/1a4y; IPH 3TOM JIOTHYHO, MTOCIIC0BATEILHO W apTyMEHTHP O-
BaHHO HM3JIOXKHII PEIICHUE 3a/1a9l — MAaKCHUMaJIbHOE KOJIMYECTBO OAJLIOB;

— 06y‘-I3IOHIHI>iC?I B OCHOBHOM IIPAaBUJIBHO PEHINJ 3aaa4y, JOIIYCTUB IIPHU 3TOM HEC3HAUUTCIIBHBIC HC-
TOYHOCTH U morpemHocTd — 80% OT MaKCUMaTbHOTO KOJTHYECTBA OAIIIOB;

— oOydaromuiics He MOJIHOCTBIO pelni 3aaady, Ho He MeHee 50%, HOmyCcTUB TpH ATOM He Oolee
oJHOU Tpy0oit ommoku — 60% 0T MaKCUMaTBFHOTO KOJTUYECTBA OAIJIOB;

— oO0yyarouuiicst mpuBell HETOIHOE pellleHne 3a1a4n (cTeneHb moaHoTe — oT 30% mo 50%), gomy-
CTHB MPHU 3TOM 3HaYUTENbHbIE HeAo4YeThl — 40% OT MaKCUMaJbHOTO KOJMYECTBA OaIJIOB;

— oOyuaromuiics mpusen He 6osnee 30% peleHus 3agauu, TOMYCTUB MPHU 3TOM TpyOble OMHUOKU U
Heno4deThl — 20% OT MaKCUMAaJIbHOT'O KOJMUECTBA OaJlJIOB;

59



— oOy4Jaronuiicss He MPHUCTYIWI K PEIICHHIO 3a1a9 — 0 OalioB.

IK3AMEHAIIMOHHBIE BWJIETBI

Buaer Ne 1
1. YucioBble psijibl, OCHOBHBIE TTOHSTHSI. HeO6XO,Z[I/IMOC YCJIOBHE CXOJAMMOCTH.

n+1 j 3) - (D"
-1Vn 241
3. B simuke 8 neranei, S u3 KOTOpbIX — KauecTBeHHbIe. Haynauy uzBiekaroT 4 neranu. Kakosa
BEPOSITHOCTH TOT'O, YTO 2 U3 HUX — KAUECTBEHHBIE?
4.  Cnyuaiinas BenuuuHa X aaHa GyHKIUEH pacnpeneieHus
0 mpu X<0

2

F(X):F(X)= 7);— mpu O0<x<r7

o0

2. HccnenoBath Ha CXOAMMOCTD PSJIBL: l)z 4 2) 2(
n=1

2
1 npu X > 7,
Haittu: niotHocts BepostHocTet T (X) ; MaTemaTnueckoe oxumanne M (X) ; mucnepeuio D(X);
cpeaHee KBaipaTHyeckoe oTkJIoHeHue o (X).
5.BerarcnuTh yKa3aHHBIA TPOHHON MHTETpa: ”_[ydxdydz, roe V: x=0,x=2,y=0,y=1,z=0,z=1-vy.
\

Buier Ne2
1. Cayyaiinble cOOBITHS: OCHOBHBIE ompeneieHus. Kiaccuueckoe NOHATHE BEPOSATHOCTH.

) : > | )Z(Zn 1) )Z( )n+12n,

= 3n+2

© 10" - x"

3. HaiiTi 00y1acTh CXOAMMOCTH CTEIIEHHOTO psia z \/_

4. Tennucuct unet Ha urpy. Ecim ero gopory nepe6e>1<m y€pHast KOIIKa, TO BEPOSTHOCTD TI00Oe-
nel paBHa 0,2; ecru He mepedexut — 0,7. BeposTHOCTH TOTO, YTO KOIIKA MEPEOSKUT JIOPOTY —
0,1; uro He mepedexut — 0,9. Tennucucr npourpan. KakoBa BeposSTHOCTB, YTO YEpHAST KOIIKA
nepebdexana 1opory?

5. Beruncnuth ABOMHOI HHTErpAa: J.J.(X —y)dxdy, tne D:1<x<4, 1<y<3.

D

Buser Ne 3
1. Tlpusnaku cpaBHenus. [Ipusznak [Janambepa.
2. HccrnenoBaTh Ha CXOAUMOCTH PSIBL:

n2 7N © n"
Y nzl 1+ n ’ 0 nzla g nzz:l (2n +1)n

0, npu X <0,
2
3. Cnyuaiinas Benuunna X nana Gynkuued pacnpenenenus F(X):g(x)= X npu 0<x<2,
4
1, npu  X>2.
Haiitu: miotsocts BepostHocteit T (X) ; matematuueckoe oxumanue M (X) ;

mucniepcrto D(X) ; cpenHee kBaapaTuieckoe oTKIIoHeHUe o (X) .

4. B smmke 20 mapoB, U3 KOTOPBIX 8 KpacHBIX, 7 CHHUX U S 3eneHbiXx. Hayraa BeiOuparot 5 mia-
poB. HaiiTu BeposATHOCTBH TOTO, YTO Cpeau HUX | 3eneHblil, 2 CHHUX U 2 KPAacHBIX 11apa.
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5. BRIYHCINTD yKa3aHHbIH TPOMHON HHTETpa: ”j(xz + yz)dxdydz, e V: x> +y*=17°,2=0, z=1.
\

Bujer Ne 4
Ornpenenienne CyMMbI U pou3BeAeHUs: COObITUH. TeopemMbl CI0KEHUS U YMHOXKEHHUS BEPOSIT-
HOCTEH. YcCIIOBHAsi BEPOATHOCTb.
Cpenu 25 cTyneHTOB IpyHIbl, B KOTopoid 10 neByiiek, pa3pirpblBalOT 6 OUIETOB Ha CTy/ICHYE-
CKyto BecHy. Haiinute BepoATHOCTb TOTO, UTO cpenu oOJanareneil OMineToB okaxyTes 3 nie-

BYIIKH.
0, mpu x<0,
Cnyuvaiinas ennuuna X 3amana Gynkumeii pacipenenenus F(X): g (X)=1% nmpu 0<x<l,
1, npu x>1
Haiitu: motnocts BepositHoctet T (X) ; Mmarematnueckoe oxunanne M (X);

mucnepcuto D(X) ; cpenHee kBagpaTudeckoe OTKIOHEHHE o(X) .

© n n
5 10" - x
Haiitu 06;1acTh CXOAMMOCTH CTEMIEHHOTO psija Z —_—.
5. BBIUKCIINTD JIBOWHOM MHTETPAL: ”% rne D:1<x<2, 3<y<4,
D X=y
Buaer Ne 5

=

w

3HaKoNepeMEeHHbIE U 3HaKOoUYepeaAyIoIIrecs psabl, npu3Hak Jleiiouuma.
HccenenoBaTth HA CXOOUMOCTB PSJIBL:
2n

S R e R T =
1)24”3’ Z)Z1 smn3 ,3);( 1) T

n=1

0, npu X<0,
Cnyuaiinas BenuunHa X nana Gynkuued pacnpenenenus F(X):F(x)=44x®, npu 0<x<1,

1, npu  X>1.

HaiiTi: mioTHOCT BeposiTHOCTEH f (X) ; MaTemMaTudeckoe oxxunganue M (X) ;

4.

mucniepcuto D(X) ; cpenHee kBaapaTUiIeckoe oTKIIoHeHHE o (X) .

B stmuxe 15 uznenuit, u3 kotopsix 10 - kKauecTBEHHBIE U S5 - O CKPBITHIM JedekToM. Haynauy
n3BJIEeKaT 3 u3nenus. KakoBa BEpOATHOCTb TOTO, UTO 2 U3 HUX - KAYECTBEHHBIE U OJIHO U3-
nenue ¢ qeexTom?

5. BoluncnuTh yKa3aHHbIM TPOWHOW MHTETpall: “'J'xzyzdxdydz, rieV: x=0, y=0,2=0, x+y+z=2..
\2

=

Buser Ne 6
®opmyna noaHou BeposaTHocTU. Popmyna barieca.
UccnenoBats Ha CXOAUMOCTD PSJIBL:

=1 Z.arctgn 22" n! = (-1)
1) ;2 ) —5 1 3 ;4 :
B kop3une 10 Genbix u 6 uepHbIx mapoB. Haynauy usBnekaror 5 mapos. KakoBa BepoITHOCTb

TOTO, 4TO 3 U3 HUX - Oenble U 2 YepHbIe?
npu %<0,

0,
Cryuaiinas BennunHa X 3amaHa QyHkuuei pacnpenenerus F(X): F(x)= X, npu  0<x<],
L npu x>1

Haittu: ninotHocts BepostHocTeit f (X) ; MatemaTnueckoe oxumanue M (X) ;

mucnepcuto D(X) ; cpenHee kBagpaTudeckoe OTKIOHeHHE o(X) .
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5. BBIUHCIUTD ABOWHOIM HHTETPA: ” xe?dxdy, rne D:0<x<1, -1<y<0.
D

Buner Ne 7
1. OnemeHTbl KOMOUHAaTOpUKHU. [lepecTaHOBKH, pa3MellleHUs, COUYETAHUS U UX YUCIIO.
2.  Hccnenosark Ha CXOAMMOCTD PSIZIBL:

0 n o0 n
T b L TR Do i G
n=14/n° + 3n ] 2'n n=1 \/_

3. HmeroTcs nBe ypHBI: B EPBOM — 6 JKENTHIX U 4 CHHUX IIapa; BO BTOPOM — 8 KENTHIX U 2 CH-
HUX mapa. M3 kaxxaoi ypHbI U3BJIEKAIOT 110 OAHOMY mapy. KakoBa BEpOSTHOCTb TOr0, YTO HU3BJIE-
YEHHBIE IIaphl Pa3HbBIX IBETOB?

4. Tlaprus snektpuueckux jamiodek Ha 20% wusrororieHa mnepseiM 3aBojaoM, Ha 40% - BTO-
peiM 1 Ha 40% - TpetbuM. Bpak cocraBisieT cooTBeTcTBeHHO 1%); 0,5% 1 0,6% npoxykuuu
3TUX 3aB0JIOB. HailTu BEpOSTHOCTH TOTO, YTO Hay/auyy B3sTasi U3 MAPTUHU JIAMIIOYKA OKAXKETCs
CTaHJIapTHOM.

5.BbIUuCIuTh yKa3aHHBIA TPOWHOW UHTETPA: ”dedydz, roeV: x=0, y=0, z=0, 2x+3y+z=6.

\%

Buner Ne 8
1. HesaBucumsle ucnsitanus. @opmyna bepuymm.

2. WccnemoBarh Ha CXOJAUMOCTD PSIJIBI:
3

n° z (-1)
)n21(3 n)!’ )Z (n+1)2”’ )ZZn 1 )nzl 2"

3. B kop3une 12 6enpix u 6 uepHbIx mapoB. Haynauy usBnekaror 4 mapos. KakoBa BepoITHOCTh

TOTO, 4TO 3 U3 HUX - Oenble U | yepHbIi?

4. BbMUCIUTH ABOMHON HHTETPAI: ”(3x2y —2x%)dxdy, rne D:0<x<1, 1<y<2,
D

5. VueOnuk m3nan tupaxxkom 100000 sk3emmuisipoB. BeposTHOCTH TOro, 4TO Y4eOHHMK COPOIIIO-
poBaH HenpaBwibHO, paBHa 0,0001. HaiiTu BEpOSTHOCTH TOTO, YTO THPAXK COJEPKHUT POBHO 5
OpaKOBaHHBIX KHHUT.

Buner Ne 9
1. JlocraTouHBI MPH3HAK CXOJMMOCTH 3HAKOIIEPEMEHHBIX PsJIOB, aOCOJIOTHAS M YCIIOBHAs
CXOJMMOCTB YMCIIOBBIX PSI/IOB, CBOMCTBA aOCOIOTHO CXOSIIUXCS PSIOB.
2. I/ICCJ'IGI[OBaTB Ha CXOJUMOCTD PSIIbL:

Lo & = (2n-1\" ®.
a)z rl) § 00D, 3@1(” j;mz(—l) :

ns o1 3" 5n+1 ) 5n+1

3. CJ‘Iy‘-IaI/IHaSI BegnurHa X AaHa (pyHKIMEH pacrpenencHus
0, npu X<0,
2

F(X):F(x) = %, npu 0<x<6,

1, npu X > 6.

Haiitu: mnotsocts BepostHocteit T (X) ; matrematuueckoe oxumanue M (X) ;
mucnepento D(X) ; cpenHee kBaapaTHIeckoe oTKiIIoHeHUEe o (X) .

4.B aynurtopuu 6 roHomel u 5 neBouek. Haynauy oto6pansl 7 ctyneHToB. KakoBa BeposiTHOCTh TO-
0, YTO 0TOOpaHbI 4 IOHOIIX U 3 1eBYLIKHU? .

5.Beramcnuthb yKa3aHHbIN TPOWHOM HHTETpa: H I (2x + 3y — z) dxdydz, rze V:
Vv

x=0,y=0 x+y=3,2=0,2z=4
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Buser Ne 10
1. JlokasnbHasi ¥ MHTETpajbHAs TeopeMsl Jlammaca.
2. HccnenoBath Ha CXOAUMOCTH PSAJIBIL:

1 n* n " o 1y 3"
)Y ——i16)3 )Z ;n) 2 (=) —.
1720 +1 no110" Sn+1 n=1 n!
3. B xop3une 10 6enbix 1 8 4epHBIX MIApOB. Hayz[aqy M3BJIEKAIOT 5 mapoB. KakoBa BEpOSITHOCTD

TOTO, 4TO 2 U3 HUX - Oelble U 3 YepHble?
4. CnydaiiHas BenuuuHa X 3aaaHa QyHKIUEH pacipeeeHus:

0, npu x<0;
F(x)=<2x, npu 0<x<0,5;
1, npu x>05.

Haiitu: miorHocts Beposithocteit T (X) ; Matematuueckoe oxumanue M (X) ;

mucnepeuto D(X) ; cpennee KBanpaTqucxoe oTkiIoHeHuE o(X) .

5. BBIUHCIUTD IBOWHON MHTETPA: ” dxdy rie D:0<x<1, 0<y<1.

Buier Ne 11
1. HemnpepsiBHbIE c1yuyaiiHble BeTUUYUHBL. DYHKIUS pacipeiesICHus, INIOTHOCTh BEPOSITHOCTH
CIIy4allHOU BEJIMYMHBI, UX B3aUMOCBSI3b U CBOMCTBA. MaTeMaTnueckoe 0KMIaHue U JUcIep-
CUs HENPEPBHIBHOM CIIy4ailHON BEJIUYUHBI.

(oo}

5" (D"
2. HccnenosaTh Ha CXOIMMOCTD PSIBL: l)z , 2) Z[ n+1 ] 3) Z—
a4 2n+3 ~ / n?+1
3. B smuke 8 nmeraneit, S U3 KOTOPHIX — KadecTBeHHBbIC. Haymady m3Bnekaror 4 neranu. Kakosa
BEPOATHOCTH TOT'O, UTO 2 U3 HUX — KAYECTBEHHBIE?
4.  CnyuaiiHas BenuuuHa X jaHa QyHKIUEH pacnpeeneHus
0 npu X<0

. 2
F(X)'F(X): X—z opu O< X<
T

1 npu X > r,
Haittu: ninotHocts BepostHocTeit T (X) ; MatremaTnueckoe oxumanne M (X) ; mucnepenio D(X);
cpeaHee KBaJpaTuyeckoe oTKIoHeHue o(X).

5.BeruncnuTh yKa3aHHBIA TPOHHOW MHTETpa: J.J.J.ydxdydz, roe V: x=0,x=2,y=0,y=1,z=0,z=1-vy.
\
BUNJIET Ne 12

1. TIpuznaku Komm.

0

2. HccnemoBath Ha CXOMMOCTD PsiIbL: 1) Z o
n=11"

. 3),

2n— 1) = (-1)""2n
=~ 3n+2

,)Z(
= 10" . x"

3. HaiiTi 00y1acTh CXOAMMOCTH CTEIIEHHOTO psijia z \/_

4. Tennucuct uaet Ha urpy. Ecimu ero nopory nepe6e>1<m 4yEpHast KOIIKa, TO BEPOSTHOCTB TI00Oe-
nel paBHa 0,2; ecru He mepedexut — 0,7. BeposATHOCTH TOTO, YTO KOIIIKA MEPEOSKUT JIOPOTY —
0,1; uro He nepedexxut — 0,9. Tennucucr npourpan. KakoBa BeposSTHOCTb, YTO UY€pHask KOILKA
nepedexana 1opory?

5. BeI4KCINTh ABOMHOM HHTErpalr: J.J.(X —y)dxdy, tne D:1<x<4, 1<y<3.
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Buser Ne 13
1. OyHKUIHMOHAIBHBIC PSAIbI, OCHOBHBIC MOHATUA. CTENIEHHBIE PAJIBIL.

2. VccnenoBaTh Ha CXOJIUMOCTD PSIBI:

n2 7n 0 nn
Y nzl +n ’ K n215 ! g nZ::1 (2n +1)n

0, npu  x<0,

2
o N X
3. Cnyuaiinas BennunHa X naHa QyHKuuei pacrnpenenenust F(X):F(x)= o P 0<x<2,

1, npu  X>2.

Haiitu: mornocts BepositHocteit T (X) ; Mmatematnueckoe oxunanue M (X);
mucnepcuto D(X) ; cpenHee kBaapaTHieckoe OTKIOHEHHE o(X) .

4. B smumke 20 mapoB, U3 KOTOPBIX 8 KpPAaCHBIX, 7 CHHHX U 5 3eneHbIX. Hayran BeiOuparoT 5 mia-
poB. HaiiTu BeposTHOCTH TOT0, YTO Cpeau HUX | 3eNeHblil, 2 CHHUX U 2 KPAaCHBIX 1Iapa.

5. BBIUHCITUTH YKa3aHHBII TPOWHOW HHTETPA: J'_nydxdydz, e Vi x> +y*=12=0,z=1(x>0,y>0).
\

Buier Ne 14
Crenennsble psibl. IHTEpBan u paguyc cX0AUMOCTH.
2. Cpenu 25 cTyneHTOB TPYIIIBL, B KOTOpoid 10 1eByIIek, pa3bIrpbiBaloT 6 OUIETOB HA CTyACHYE-
CKy10 BecHy. HaiiuTe BeposTHOCTB TOTO, UTO cpeliu obuafaresnei OUIeToB OkaxyTes 3 je-

BYLIKH.

=

0, nmpu x<0,
3. Cayuaiinas Bemmunna X 3anana ¢pynxumeil pacnpenenennst F(X):F(X)={x, mpu 0<x<1,
L npu x>1

HaiiTi: mioTHOCTE BeposTHOCTEH f (X) ; MatemaTtudeckoe oxumaanue M (X);

mucniepcuto D(X) ; cpenHee kBagpaTudeckoe oTKIIoHeHUE o(X) .

© 10" - x"

HaiiTi o6macth CXOAMMOCTH CTETIEHHOTO psija Z \/_

5.BbuucnuTh JBOWHON HHTETpA: ”X dxdy, rme D:1<x<e, 4<y<6.
X
D

buaer Ne 15
1. I[OBepI/ITeJ'II)HI)IG I/IHTepBaJ'II)I JJI1 OLIEHKU MAaTEMAaTUYCCKOT'O OKUIaHUA HOpMaIII)HOFO pacnpe-
JIEeJICHUS.
2. MWccnenoBarh Ha CXOJAUMOCTD PSIJIBI:
. o T 2n . 1
1) z%; 2 Y lsin—=| ; 3 Y (-1~
n=1 4 + 3 n=1 n = \/;

0, npu X<0,
3. Ciyvaiinas Benuunna X gaHa ynkuueii pacpenenenus F(xX):F(X)={4x°, npu 0<x<l,
1 npu  X>1.

Haiitu: miotsocts BepostHocteit T (X) ; matematuueckoe oxumanue M (X) ;
mucnepento D(X) ; cpenHee kBaapaTHiIeckoe oTKIIoHeHHE o(X) .

4. B smuke 15 uznenuit, u3 Kotopbix 10 - KauecTBEHHBIE U 5 - O CKPBITHIM JedekToM. Haynauy
u3BJIeKaloT 3 uznenus. KakoBa BEpOATHOCTb TOTO, UTO 2 U3 HUX - KAYECTBEHHBIE U OJIHO U3-
nenue ¢ neexTom?
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S . Beruncnuth ykazaHHbIH TPOHHON HHTETpa: ” I yzdxdydz, tme V: x* +y® +2*=1(2>0).
\

Buer Ne 16
['eHepanibHas cpenHsis, BLIOOPOYHAS CPEHSL. Y CTOWYUBOCTD BHIOOPOYHBIX CPEIHHUX.
2. HccnenoBaTh Ha CXOJUMOCTD PSIJIbL:

arctgn z, 2" n! 2 (—1)"
1)2 7"’ )Z / 3)2_; o 4)2;‘(3n12'

3. B xop3une 10 6enbix u 6 qepHHX mapoB. Haygauy u3BiekaroT 5 mapoB. KakoBa BeposiTHOCTb

=

TOTO, 4TO 3 U3 HUX - Oelble U 2 YepHbIe?
0, npu x<0,
3
4. Cnyuaiinas BenuunHa X 3afaHa Gyukiueit pactupenenenus F(X): F(X)=¢x", mpu 0<x<1,
L mpu x>1

Haiitu: miorHocts Beposithocteit T (X) ; Matematuueckoe oxunanue M (X) ;
mucniepcuto D(X) ; cpenHee kBagpaTudeckoe oTKIIoHeHUE o (X) .

5. BBIYHCITHTH yKa3aHHBI TPOHHON HHTETPAT: j” yzdxdydz, tme V: x* +y*+2*=1(2>0).
\2

Bujer Ne 17
1. CraTucTuyeckue OIEHKH: TOYCUHbIC U HHTEPBaIbHbIC. CMEIICHHBIC 1 HECMEIICHHBIC OICHKH
2. WccnemoBarh Ha CXOAUMOCTH PSIJIBI:

. n_ . n+1 1
1)Zm 2) Z(amtgj ' , Z( ) \/ﬁ

3. HwmeroTcst 1Be ypHBI: B IepBOH — 6 )KENTHIX M 4 CHHUX IIapa; BO BTOPOH — 8 JKENTHIX U 2 CH-
HUX mapa. M3 kaxmoil ypHbl U3BJIEKAIOT MO OAHOMY mmapy. KakoBa BeposSTHOCTh TOTO, UTO U3BJIE-
YEeHHBIE IIaphl  Pa3HBIX [IBETOB?

4 Tlaptus snextpudeckux nammnodek Ha 20% wu3rorosieHa nepsbiM 3aBojoM, Ha 40% - BTOpeIM U
Ha 40% - tpetpuM. bpak cocraBisier coorBercTBeHHO 1%; 0,5% m 0,6% mpomyKIuu STHX 3aBOJIOB.
Haiitu BeposSTHOCTH TOT0, UTO Hayaauy B3sATas U3 NapTUH JJAMIIOYKa OKAXKETCsl CTaHAapTHOM.

5. BBIYHCINTD YKa3aHHBIM TPOMHON HHTETpaT: I”xdxdydz, rneV: x=0, y=0, z=0, y=1 x+z=1.
\

4.
Buier Ne 18
1. Psane1t Maknopena u Teiinopa.

2. WccnemoBarh Ha CXOJUMOCTD PSJIBI:

3 ( )n
)Y 2) z 3) Z TP .
n=1(3n )' (n+1)2” 12n-1" "3 2"

3. B kop3une 12 Oenpix u 6 uepHbIX mapoB. Haynauy u3siekarot 4 mapos. KakoBa BeposTHOCT
TOTO0, YTO 3 U3 HUX - Oenble U | yepHbIit?

4. VYueOnuk m3nan tupaxxkom 100000 sk3emrursipoB. BeposTHOCTH TOTO, 4TO Y4eOHHMK COPOIIFO-
poBaH HenpaBwibHO, papHa 0,0001. HaiiTu BEpOSTHOCTH TOTO, YTO THPAXK COJEPKHUT POBHO 5
OpaKOBaHHBIX KHHUT.

5 . BBIYHCITUTH JBOMHON HHTErPAT: ” xy?dxdy, rne D:2<x<4, 0<y<1,.

D

Bbuaer Ne 19
1. JlokanpHas u MHTETpaIbHas TeopeMbl Myaspa - Jlamnaca. Pacnpenenenue [lyaccona.
2. HccnenoBaTh Ha CXOJUMOCTD PSIJIBL:
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3. Cnyuaitnas BejinunHa X naHa GyHKIuUEH pacnpeneneHus
, npu X<0,

2
F(X)-F(x): %, npu 0<x<6,

1 npu X > 6.

Haiitu: miotHocts BepostHoctet T (X) ; Matematnueckoe oxumanne M (X) ;
mucnepeuto D(X) ; cpenHee kBaapaTuieckoe oTKIoOHeHHE o(X) .

4. B ayauropuu 6 roHomIeH u 5 neBouek. Haymauy otoOpansl 7 ctyaeHTOB. KakoBa BEpOSITHOCTh
TOTO, YTO OTOOpaHbI 4 IOHOIIHN U 3 JCBYIIKHU?

5. BbIYHCTHTH yKa3aHHBII TPOIHHON HHTETPAT: ”j zdxdydz, roe V: x=0, y=0, z=0, x+y+z=1.
\

Buier Ne 20
1. JIBoIiHOI MHTErpai U ero CBOMCTBA.

2. HccrnenoBaTh Ha CXOJUMOCTD PSIIBL:
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3. B kop3une 10 Oenbix u § uepHbix mapoB. Haynauy uzsnekatot 5 mapoB. KakoBa BeposSTHOCTb
TOTO, 4TO 2 U3 HUX - Oelble U 3 yepHbie?
4. CnydaiiHas BenMuuHa X 3ajaHa QyHKUUEH pacipeeneHus:
0, npu X<0;
F(X)=42%X, mnpu 0<x<0,5;
1, npu X>0,5.

Haiitu: motnocts BepositHoctet T (X) ; Mmatematnueckoe oxkunanue M (X);
mucnepcuto D(X) ; cpenHee kBagpaTudeckoe oTkIoHeHue o (X) .

5.BerurcnuTh 1BOMHON HHTErpa: ”(XZ + yz) dxdy, tne D: y=x, x=0, y=1 y=2.
D
Kpurtepuu oueHkKu (6 pamxax npomexcymouHou ammecmayuiL)

Peznamenmom BPC xageopwt «Bvicuwias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHUBaemcsi no 5-0ainbHOU wWKae.
Kputepuii oieHKkH 0TBeTa HA IK3aMeHe:

— 5 0aJ10B TOJIy4aeT CTYJAEHT, TPOJEMOHCTPUPOBABIINM MOJHOE BIaJCHUE 3HAHUSIMU B COOTBET-
CTBUU C TpeOOBaHUSMH YICOHOU MPOTPaMMBbI, T.€. PEIIUBIINNA BCE 3aMaHus 0€3 OmMOOK B JIOTHYE-
CKHX PacCYKJIEHUSIX U B 000CHOBAHUH PEIICHHS;

— 4 fajJ1a MoTy4yaeT CTYICHT, KOTOPBIM IIPH TTOJIHOM BJIaJICHUH 3HAHUSIMH B COOTBETCTBHH C TPeOO-
BaHMSIMHU Y4€OHOH MPOTPaMMBbI JOITYCTHII OT/ICIbHBIC HECYIIECTBEHHBIC OITMOKN JTMOO TIPUBEICHHBIC
WM PENICHHUS] HEIOCTATOYHO 0OOCHOBAHHBI,

— 3 0aJs1a Moay4yaeT CTYAEHT MPU HEMOJIHOM M3JI0KEHUH MOJTYyYEHHBIX 3HAHUM, TOMYCTUBIIUNA MTPU
ATOM OT/IeIbHBIE CYIIIECTBEHHBIE OIITHOKHY;

— 2 faJju1a monydaeT CTYJCHT MpU OECCHCTEMHOM HW3JIOKEHHWH MaTepuana, JOMYCKAIoUIUi cylie-
CTBEHHBIE OIIMOKH, KOTOPHIE MOT'YT IPEMATCTBOBATh YCBOCHUIO JallbHEHIIeH yaeOHOoM nH(OpMALIHH.
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