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ITACIIOPT

®OHJIA OLIEHOYHBIX CPE/CTB 10 YYEBHOM JUCLUATINHE

MATEMATUKA
Kontpomupyemsie pas- .
No p HS;IH p Ko kouTponupyemoit HaumenoBanue
/i KOMIIETCHIIMH (UJTU €€ YacTH) | OLIEHOYHOI'0 CPE/ICTBA
(TeMBbI) TUCTIUTIIINHBI
. KonTponbnas pabota
1. | Jluneiinas anredpa OIIK-1 p p
DK3aMeH
DJIEeMEHTbI BEKTOPHOU KomnokBuym
2. OIIK- 1
anreopol DK3aMeH
AHanuTnyeckas Komnoksrym
3. OIIK-1
reoOMeTpuUs DK3aMeH
4. | Teopus npenenos OIIK-1 Konrponsnas padora
uddepeHmanbHOE uc-
5 gng;%)HEe GyHKIHHA 01 OIIK-1 KomrpomsHad pabora
' o YHKO DK3aMeH
HOM TIEpEeMEHHOI
uddepeHmanbHOE uc-
Andbdep . KomnokBuym
6. qrcieHue QyHKIHA He- OIIK-1
KonTponbnas padora
CKOJIBKMX TIEPEMEHHBIX
Wurerpanbuoe KounTponbnas pabota
7. OIIK-1
UCYHCIICHUE DK3aMeH
KomnokBuym
uddepeHImanbHbIe
8. Hudep OIIK-1 KonrponsHas pabora
ypaBHEHUs
DK3aMeH
OcCHOBBI TEOPUU BEPOSIT- Konnoxksuym
9. | HoOCTeli M MaTemMaTHUye- OIIK-1 KonTponbHas pabota
CKOW CTaTUCTUKH DK3aMeH
[MEPEYEHb OLIEHOYHLIX CPEJACTB
Hanmenosa-
IIpencrasnenue
Ne HHUE Kparkas xapakrepucruka
OLICHOYHOT'O CPEJICTBA
/Tl | OLIEHOYHOTO OLIEHOYHOTO CPe/ICTBA B omte
CpeJCcTBa
CpencTBo KOHTPOJIST YCBOSHHUS y4eOHOTO Ma-
Tepuaia TEMbI, pa3zesa Wik pa3aenoB quciu- | Bompocsl
1 | Konnoxeuym TUTMHBI, OPraHM30BaHHOE KakK ydeOHOe 3aHs- | o TeMam/pasjienam
THE B BUJE COOECeOBaHUs MPENOoaBaTeNs C | AUCIUILIUHBI
oOyJarmuMucs
CpencTBo NpoBEpKH YMEHHM IPUMEHSITh Kowmrmnekr
2 Konmponvnas | momydeHHbIC 3HAHUSA JJIS PEUISHUS 3a/1a4 KOHTPOJIBHBIX
paboma ONPEIETICHHOTO TUIA 110 TEME UITU 3a/laHui
pasneny y4eOHOU TUCITUTIITUHEI. 110 BapuaHTaM
CpencTBo mpoOBEpKH 3HAHWM, YMEHUH, Bia Kommexr oxsame-
3 | Ok3amen _ ’ ’ HaIIOHHBIX OMJIETOB
JIEHUH, TPUOOPETCHHBIX OO0yJaIOIHUMCS B




TCUYCHUC CCMCCTpaA.

MEPBbIA CEMECTP
BOITPOCHI JJIS1 KOJUIOKBUYMA (TEK VI KOHTPOJIb)

PA3JIEJ: JIMHEMHAS W BEKTOPHAS AJITEBEPA, AHAJIMTUYECKASI TEOMETPUS»

1.

no

10.

11.

12.

Onpenenurenu 2-ro U 3-T0 MOPAIKOB. AnredpanyecKue JOMOTHEHHUSI U MHHOPBI.

[Tonsitue 06 onpenenurene n-ro nopsiika. OCHOBHbIE CBOWCTBA OMpEAENUTENeH; UX MpUMe-
HEHUE K BBIUYMCIICHUIO ONPEIEIUTENEH n-TO MOPSAKA.

Cucrtembl muHelHbIX ypaBHeHul. [IpaBuno Kpamepa. OgHopoanas cucrema.

Marpunel. JletictBus Hag matpunamu. OOpartHas maTpuiia. MaTpUyHBIH CIOCOO pEIICHHS
CUCTEM JIMHEHHBIX YPaBHCHUH.

Pemenue cucrem nuHeNWHbIX ypaBHeHUN meToqoM ["aycca. MccnenoBanue cucteMm JTMHEHHBIX
YpaBHEHUH.

JlexapToBBI MPAMOYTOJIbHBIE CUCTEMBI KOOPAMHAT Ha IUIOCKOCTH U B mpocTpaHcTse. [lossp-
Hasl CUCTEMa KOOpJUHAT.

Bexkropsl. JIuneitHble onepanuu HajJ BekTopaMu. JImHelHO He3aBUCHMBIE BEKTOpbI. basuc,
paznoxxenue no 6asucy. Ilpoexunn BekTopa Ha ocu koopauHat. KoopanHatel Bekropa. Jinu-
Ha BEKTOpa U HAIPaBJISAIOLIME KOCUHYCBL. Y CJIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

CkasipHO€ MTPOU3BEACHNUE BEKTOPOB U €0 CBOMCTBA. YTOJI MEXKIY BEKTOpaMH. Y CJIOBHE MEp-
MEHIUKYISIPHOCTU IBYX BEKTOPOB. MeXaHUUECKHUI CMBICI CKAISIPHOTO IPOU3BEACHUSI.
BekTopHOoe u cMmemanHoe npou3BeeHUs] BEKTOpoB. OCHOBHBIE CBOMCTBA U BBIYUCIIEHUE Ye-
pe3 onpenenuteny. KomiaHapHOCTh TpEX BEKTOPOB. ['eoMeTpuueckue MpHIIOKEHUS BEK-
TOPHOT'O ¥ CMEIIAHHOTO MTPOU3BEACHUH.

[TonsiTe 00 ypaBHEHUHU MOBEPXHOCTH B MPOCTPAHCTBE M YPAaBHEHUU JTUHUH Ha IUIOCKOCTH.
[IpsiMasg Ha miockocTH. PasnnuHble BUIBI YPaBHEHHMM NPSIMOM Ha IIOCKOCTH. YTOJI MEXIY
MPSAMBIMU. Y CIIOBUSI MEPIIEHIUKYISIPHOCTU U NMAPaJUIEIbHOCTH NPAMbIX. PaccTosiHME OT TOU-
KU J0 MPSIMOIA.

Kanonuueckue ypaBHEHHS KPUBBIX BTOPOTO IMOPSJKA: OKPYKHOCTH, DJUIMIICA, THIEPOOIIBI,
mapaboJIbI.

VYpaBHEHMSI TUIOCKOCTH M NPSAMOM B NPOCTPAHCTBE. YTOJI MEXAY HPSAMBIMHU. YTOJI MEXIY
MIPSIMOM U TUIOCKOCTBIO. ToYKa nepecedeHus NpsiMOU U INTIOCKOCTH.

IToBepxHocTH BTOpOro nopsiaka. Kanonnueckue GpopMbl ypaBHEHUI MOBEpXHOCTE BTOPOro
MOpsJIKA.

PA3JIEJ: «IIPEAEJI 1 HETTPEPBIBHOCTD ®YHKINWN»

1.

2.

IS

[Ipenen pynkuuu B Touke. [Ipenen pyHnkuun Ha 6eckoHedyHOCTH. OJTHOCTOPOHHUE TPEIEIIbI.
OrpaHn4eHHOCTb (DYHKIIMH, UMEIOLIUNA Ipeser.

beckoneuno Gompinast 1 OecCKOHEYHO Manas (PYHKIHMU U CBA3b MEXIy HUMH. PasznoxeHue
GbyHKIMHU, UMEIOLIeH Ipesies, Ha TOCTOSHHYIO U OECKOHEUHYIO Mallyo.

. |0 0 .
OcHoBHbIE T€OpEMBI 0 mpefenax. PackpeiTue HeonpeIeneHHOCTe! {— u | — | Ilepssii 3a-
o0

MEYaTeJIbHBIN MpeaeI.

Uucnossle nocnenoBarenbHocTH. [Ipenen mocnenoBarensHocTH. CyliecTBOBaHUE Mpejaesa
MOHOTOHHOW OTpaHWYEHHOW mocieaoBarenbHoCTH. Yncno e. Harypanbhbie norapudmel.
CpaBHeHHE O0€CKOHEUHO MaJIbIX. DKBUBAJICHTHBIE OCCKOHEYHO Malible. 3aMeHa OECKOHEYHO
MaJIBIX YKBUBAJICHTHBIMU IIPU BBIYMCIIEHUH MPENIEIIOB.

HenpepsiBHOCTD (pyHKITMN B Touke. Touku pa3pbiBa GQyHKIIUHA U UX KIACCU(DUKAIIHS.
HenpepsiBHOCTS QyHKIIMM Ha 0Tpe3ke. CBONCTBA HEMPEPHIBHBIX HA OTpe3Ke (pyHKIIMIA: orpa-
HUYEHHOCTh, CYIIECTBOBAHHME HAMOOJBIIETO W HAWMEHBIIETO 3HAYEHUH, CYIIECTBOBAHHUE
MPOMEKYTOUHBIX 3HAYEHHUM.




PA3JIEJT: « IU®DEPEHIIMAJILHOE MCUUCJIEHME ®YHKLWI OJTHOM ITIEPEMEHHOM»

1. [TpousBonHas QyHKIIMHM OJHON MEpPEeMEHHON; €€ reOMeTPUYECKUA M MEXaHHYECKUI CMBICII.
JubdepenumnpyemMocTsh PyHKITUH.

2. OcnoBuble npasuia quddepenupoBanus. [IpousBoanas cnoxuoi ¢pynkuuu. [IpouszBoansie
OCHOBHBIX AJIeMeHTapHbIX GyHKkIui. Jlorapudmudeckoe nuddepeHmpoBaHue.

3. Obparnas ¢ynkuus. HempepsiBHOCTh U ntuddepeHupyeMocts odpatHoi ¢pynkuuu. [Ipouns-
BOJIHbIE OOPATHBIX TPUTOHOMETpUUYECKUX (yHKIMN. Tabmuia npon3BOAHBIX.

4. JuddepenunpoBanue HESBHBIX U TapaMETPHUECKU 331aHHBIX (DYHKITHIA.

5. Hudbdepennman GyHKIIMA U €ro reoMeTpuueckuii cMpici. CBs3b ¢ npou3BogHON. udde-

peHnuan cioxHou ¢yHkiuu. MaBapuanTHOCTh hopmbl quddepennmana 1-ro mopsaka.
[TpousBoansie u nudhepeHransl Beicmux nopsakos. @opmysna JleiOHuma.

Teopembr ®epma, Posuts, Jlarpanka n Ko o nuddepenmupyemMbix GyHKIusx.

IIpaBuno JlonuTans packpbITUs HEOIIPEACIEHHOCTEN.

UccnenoBanne GpyHKINM C TOMOIIBIO NEPBOM MPOU3BOIHON: HEOOXOAUMBIE U JOCTATOYHBIE
yCIIOBHS BO3pacTaHWs W YObIBaHMA (YHKIHMH; SKCTPEMyMbl (YHKIMH; HauOOJbIIee U
HauMeHbIlIee 3HaYeHUS PYHKIIMH Ha OTPE3KeE.

10.  HccnenoBanue (hyHKIMH C TOMOILBIO BTOPOM MPOU3BOAHOM: 3KCTPEMyMbI (DYHKIIUU; BBITYK-
JIOCTh, BOTHYTOCTh M TOUKH neperuda rpaduka GyHKIUN.

©oN>

11. AcuMmnToThl KpuBBIX. O0IIast cxema ucciaeoBanus QYHKIIUU U IIOCTPOCHHMSI rpaduka.
PA3JIEJL: «®YHKINN HECKOJIBKNX ITEPEMEHHBIX»
1. OYyHKIUM HECKOJIbKHX NepeMeHHbIX. Obnacte omnpeneneHus. llpenen U HempepbIBHOCTH

(GYHKIIUN HECKOJBKUX TIEPEMEHHBIX.

Yacrtasle npousBoanbie. [lomHbli nuddepeHnuan 1 ero MCroib30BaHNe B MPUOIMKEHHBIX
BbIuKcieHusX. KacatenbHas MiaocKoCTh ¥ HOPMallb K MOBEPXHOCTH.

YacTHble MPOU3BOHBIE U TIOJHBIE TU(PepeHIHaIbl BRICIIUX MOpsaakoB. @opmyna Teiinopa.
HesiBHble pynkunu u ux auddepeHnupoBaHue.

Ckansgpnoe nosie. [IponsBoanast no HanpasieHuto. ['paineHT.

DKCTpeMyM (PYHKIIMH HECKOJIBKUX TepeMeHHbIX. HeoOXomMble 1 I0CTaTOuHbIe YCIOBUS CYILECTBO-
BaHUsI dKcTpeMyma. HanborbIree v HanMeHsIiee 3HaueHusI (PyHKIMK B 3aMKHYTOM 00JIaCTH.
VYcnoBHbI 3kcTpemMyM. Meroa MHOkuTenel JIanrpanxa.

8. MeTto1 HaUMEHBIINUX KBAJPaTOB AJIs1 00paOOTKH IKCIIEPUMEHTAIbHBIX JTaHHBIX.

no

©o ok w

~

Kpurtepuu oueHku (6 pavkax mexkywei ammecmayuu,)

Pecnamenmom BPC kagedpvl «Bvicuwias u npuxiadnas mamemamuxa» npeoycmompero 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku paspabomamst, ucxoos u3 pazoeienus oOa-
7108: 5 6annos 3a 0ceoeHue meopemuieckux 60NpPoOCco8 OUCYUNIUHbL, 5 OANL08 — 3a 8bINOJHEHUE O0-
MAWHUX 3a0aHULL.

KpuTepun onieHKH 0TBETOB HA TeOPEeTHYECKHE BONPOCHI:

— 5 0a/1710B BBICTABIISIETCS CTY/ACHTY, €CJIM OH M3JI0KUJI COJIEpKaHuE BOMPOca B 00beMe, ITPEyCMOT-
PEHHOM MPOTPAMMOM, TIPU STOM HM3JIOKHI MaTepuai IPAaMOTHBIM SI3bIKOM, TOYHO MCTOJIB3Ys MaTeMa-
TUYECKYIO0 TEPMHHOJIOTHIO 1 CHMBOJIUKY, B OIPEIEIIEHHON JIOTHYECKOH ITOCIIEI0BATEILHOCTH;

— 4 6aJl1a BBICTABIISIIOTCS CTYJICHTY, €CJIM NP I0CTaTOYHO MOJHOM M IPaMOTHOM OCBELIEHUHU BOIPOCca
OH JIOITYCTHJT HEOOJIBIITHE HETOYHOCTH, HE NCKAKAIOIINE MaTEMaTHUECKOTO COJIEPKAHUS OTBETA,

— 3 6aJsy1a BBICTABIISAIOTCS CTYACHTY NPH HETIOJIHOM PAaCKPBITHH COAEP)KaHUs BOMpoca (coaepikaHue
BOITPOCA M3JI0KEHO (PparMeHTapHO, HE BCET/a MOCJIEI0BaTEIbHO), HO MMOKa3aHo o0Iee MOHUMaHue
BOIPOCA; JOMYIIEHbI OINOKY MPH UCIOIB30BAHUU MaTEMAaTUYECKON TEPMHUHOJIOTUY;

— 2 0ajuia mosy4yaeT CTYAEHT, MPOJAEMOHCTPHUPOBABIINN OOPBHIBOYHBIE 3HAHHUS M JOMYCTHBIIUN
OITMOKY B OIPENCTICHUH MOHSATHI U MIPH UCIIOJIb30BAHUH MaTEMaTHUYeCKON TEPMUHOIIOTUH;

— 1 6anJ mosydaeT CTyIEHT, TPOIEMOHCTPUPOBaBIIHi 3HaHNEe MeHee 10% matepuana, BEIHECEHHO-
IO Ha KOJJIOKBHYM.



KOMILIEKT 3AJAHUH JIJISI KOHTPOJBHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

IIEPBASI ATTECTALIMA
BAPHUAHT 1
. 2 3\ (4 -2 7
. anTH IIPOU3BCACHUC MAaTPUIL: . .
-5 -4)5 6 -2

2% + Xy + 3% =3,

2. Peumrts cuctemy ypaBHenuit Mmerogom Kpamepa u metogom Faycca: ¢ X + X, + X3 =4,

2% —3X, + X3 =1.
3. BBIYMCIUTH ONpEIeIUTENDb Pa3IoKEHHEM I10 SIEMEHTaM CTPOKH MM CTONOLA, Habpas mpeiBapH-
2 -4 3 1
2 -3 1 -2
TENLHO HYIIH: :
4 -2 1 3
9 4 3 -2
reor g p
4. Haittu ab u axb, ecw: 8={0; 3; -1}, b={-1;2; 1}.
BAPUAHT 2
1 3
y 2 -10
1.Haiitu Ipou3BeeHHE MATPHIL: 43 =2
-4 3 5 5 1

2% — 4%, + 3% =1,

2. Pemnts cucteMy ypasaeHuit MetogoM Kpamepa u Merogom Faycca: X —2X, +4X; =3,

3. BBIUMCITUTD ONPENETUTENb Pa3I0KEHHEM 110 2JIEMEHTAM CTPOKH MIIM CTOJI0Ia, HabpaB mpeaBapu-
2 -3 0 1
3 -5 2 -2
TENLHO HYIIH: .
4 2 1 3
0 1 3 4
rvoor P
4, Haittu ab 1 axb , ecou: 5={1; -3;2}, b={1;0;2}.
BAPUAHT 3
1 2
| Hai 1 -1 2 3 3 6
. HaiiTu mpou3sBeaeHne MAaTPHIL: . )
5 01 8/|5 -1
1 -1

X, + 2%, + X3 =8,
2. Pemuth cucreMy ypaBHeHH MeTosioM Kpamepa u meronom ['aycca: 2)(1 — X+ X3= 3,

2% +3X, — X3 =5.



3. BeraucauTs onpenenuTess pa3iokeHneM 0 AIeMEeHTaM CTPOKH WK CToJI011a, HabpaB mpeaBapu-

2 -3 0 1

9 -5 2 -2
TEIBHO HYJIU: .

2 2 1 5

3 -1 3 4

rrooro P
4. Haiitu ab 1 axb, ecou: 52{4; 1,-2}, b={1;0;2}
BAPUAHT 4

. -2 3) (5 2
1. Haiftu npoun3BeieHre MATPULL: 5 _g . 4 _7]

2%, + X, +3%X3 =9,
2. Pemuth cucteMy ypaBHeHHil meTogom Kpamepa u metoaom ["aycca: 8X1 + 3X2 +5X; = -13,
2X; +5X, — X3 =—5.

3. Beruucnuth OIIPCACIINTCIIb PA3JIOKCHHUCM 110 DJICMCHTAM CTPOKH UJIN CTOJ'I6I_I8., Ha6paB npeaBapu-

5 3 9 5
TeNbHO HYJIH: 2 101
5 3 7 4
3 2 3 2
reoor p
4. Haitru ab u axb, ecmn: ={-3;5;1}, b={2;1;-2}.

BAPHUAHT 5
3 -2 0)(5 -7

1. Haiitu mpomssemenne matpu; |1 6 1|1 3
2 4 2)\2 -4
2%, + X, +3X3 =3,
2. Peumts cucremy ypasrenuit meroom Kpamepa u merogom Faycca: 13X, + 2X, +4X; =7,
2%, —3X, + X3 =1.

3. BpIuMCIUTB ONpEeAEIUTENb PA3IoKEHUEM 10 AIIEMEHTAaM CTPOKH MJIM CTOJI01a, HabpaB MpeaABapu-

4 -3 8 1

3 0 2 -2
TEIBHO HYJIU: .

0 2 1 3

5 1 2 4

e r P
4. Haitru ab u axb, ecmn: a={2; 3; -1}, b={4;-2; 1}.

BAPHUAHT 6

1. Haiitn npou3BeneHNe MaTpUIL:

3 0 4 5
2 1 3 4)



3% +4xX, —3X; =4,

2. Peumrts cuctemy ypaBrenuit Merogom Kpamepa u merogom Faycca: 2% — X, + X3 =2,

X + X, — 2%, =0.
3. BeIunCIUTE ONpeIenuTeNb Pa3aokKeHHeM 110 SIEMEHTaM CTPOKU UM cTon0La, Habpas IpeaBapHu-
3 -3 4 1
3 -7 2 -2
TENBHO HYIIH: .
5 2 1 1
5 1 3 0
rer g P
4. Haiitu ab 1 axb, ecmm: 5={1; 3;-5}, b={3;1;1}.
BAPUAHT 7
1 5 2 2 1 0
1. HaiiTu mpon3BeIecHUe MaTPHIL: 2 0 3| 3 -1 -2]|.
-3 11 4 5 -3
2% — X, + X3 =4,
2. Pemnts cucteMy ypasaeHuit MmerogoM Kpamepa u merogom Faycca: 43X + 2X, + 2X; =1,
X, — 2%, + X3 = 2.
3. BBIUMCIIUTE ONpeIeanTeN b Pa3I0okKeHHEM T10 SIEMEHTaM CTPOKHM WM CToI0La, HabpaB IpeIBapHy-
4 -3 2 1
2 -1 2 -2
TENLHO HYIIH: :
4 2 1 3
0 1 3 0
rer g P
4. Haitru ab u axb, ecnn: 8={3;4;2}, b={3;5 -1}
BAPUAHT 8
2 1
. 1 -1 1
1. Haiitu mpomssenenne matpum: | 3 —3 |- :
£ - 2 4 3

3X; + X, +9%3 =0,
2. Pewnts cucreMy ypasHeHnit Mmerogom Kpamepa n Merogom Taycca:  2X; + 3X, +3X; =3,
2% + X, + 4%y =-1.

3. Beruncnuthb OMPCACIIMTEIIb PA3JIOKCHUCM I10 3JIEMCHTAM CTPOKU HUJIN CTOJ'I6I_I8., Ha6paB npeaBapu-

1 3 -2 2
_ 0o -2 2 1
TEJNBHO HYJIH: 1 9 -1 1
1 -1 3 0
4. Haiitu 56 u 5.><1I3 , €CIU: 52{—1; 2; 2}, sz {2;-2; 3}.
BAPHUAHT 9
1 -3
y -5 1
1. Haiitn nponssenenue matpun: |2 2 |- :
3 1 0 4



X —3X%, + X3 =—9,
4%+ 2X, — X3 =—8,
2% —3x, +3X; =—-12.

3. Beruucnuth OMpeACIIMTEIb PA3JIOKECHUEM 110 DJIEMCHTaM CTPOKH HWJIA CTOJ'I6I_Ia, Ha6paB npeaBapu-

2. Pemnth cucteMy ypaBHeHHi meTogoMm Kpamepa u metoaom ["aycca:

2 -3 4 1
3 -5 2 -2
TENLHO HYIIH: )
2 2 1 3
-2 1 3 4
4. Haittu Eglkl) u ig.xll) , €CIIH: 5={3; 3; -3}, 61: {-2;1;1}.

BAPHUAHT 10
~1 3
—4 5)

2. Pemuth cucreMy ypaBHeHui MeTosioM Kpamepa u meronom ["aycca:

1. Haiitu npou3sBeneHue ManI/I]_['( 3 8) .(6 3
' -1 0 (1 2

2%, — Xy — X3 =4,
3X; +4X, —2X; =11,
3X; — 2X, +4X5 =11,

3. Boraucnuthb onpenenuTens pa3iokeHHeM 110 3JIeMeHTaM CTPOKH WIIH cTojI011a, HabpaB mpeaBapu-

0 -3 8 1

3 -3 2 -2
TENBHO HYIIH: :

-3 2 1 -1

4 1 3 0
4. Haittu 56 u 5.><1I3 , €CIIH: 52{—2; 1; 1}, t})J={3; 0; —4}.
BAPHUAHT 11

-2 1 1) (2 3

1. Haiitu mpomseenenne matpui;: | O 2 0(-14 -1).

3 -1 2){0 5

2%, + X, — X3 =0,

X, — x, —3X3 =13,

3X; — 2X, + 4X; =-15.

3. Beruncnuthb OMPCACIIMTEIIb PA3JIOKCHUCM I10 3JIEMCHTAM CTPOKHU HUJIN CTOJ'I6I_I8., Ha6paB npeaBapu-

2. Pemnts cuctemy ypaBHeHui MetoaoM Kpamepa u meronom [Maycca:

1 3 -2 2
TENBHO HYJIH: 0 -2 2 1 .
-1 2 -1 -1
1 -1 3 0
4 Haiitn &b 1 AxDb | ecm: &={6; 3; -2}, b= {-4;1;1}.
BAPHUAHT 12
1 5 4) (-3
1. HaiiTn npou3BeieHrEe MaTpUIL: | 3 2 -1 4

0 -2 1 3)



X, — 2X, —3X, =4,
2. Peumts cucremy ypasHenuit Mmerogom Kpamepa u meronom Faycca: 44X, + X, + 2X; =13,
2%, + 95X, + X; =—1.

3. Boraucnuthb onpenenuTens pa3iokeHHEM 110 3JIeMEHTaM CTPOKU WU cTojI011a, HaOpaB IpenBapu-

1 2 3 4
-2 1 5 6
TENBHOHYMH: | o £ 4 4
-4 -6 -7 1
reor p
4. Haittu ab 1 axb, ecmm: 5’:{4; -1; 3}, b={5;0;-2}.
BAPUAHT 13
-3 -2 4 1
1. Haittu npoussenenue matpury, A-Bu B-A,ecou A=| 4 |,B=| 0 2 0.
5 6 -1 1

X + X, + X3, =6,
2. Pemuts cucremy ypaBHenui MmetonoM Kpamepa u metomom I'aycca: < X, + X, — X3 =10,
3% + X, + 3%, =12,

3. Beruucnuth OIIPCACIINTCIIb PA3JIOKCHHUECM 110 DJICMCHTAM CTPOKH UJIN CTOJ'I6I_Ia, Ha6paB npeaBapu-

31 -2 1
TEJIbHO HYJIH: 5 2 -33 .
7 3 3 5
2 4 2 4
rero g P
4. Haitru ab u axb, ecu: &={2;0;-3}, b={1;-2; 2}.
BAPUAHT 14
2 3
1. Haittu npoussenenne matpury, A-Bu B-A,ecmu A=|4 -1 ,Bz(_?_ g)
0 5

X, + 2X, +3X5 =5,
2. Peumts cucremy ypasHenuii Metoom Kpamepa n merogom Faycca: 2%, — X, — X3 =1,
X, +3X, +4X; =6.

3. BeraucauTs onpenenuTesns pa3iokeHUeM 0 AIEMEHTaM CTPOKH WM CTOJI011a, HabpaB MpeIBapUTEIbHO

3 4 6 7
11 -2 3 4
Hym oo 4o gl
8 7 1 5
rer g p
4. Haittru ab 1 axb, ecm: 5={5; 3,7}, b={2;4;-3}.
BAPUAHT 15
3 -2 0 -5
1. Haiitu mpomseenenne matpuny, A-Bu B-A,eern A=|1 6 -1|,B=| 3
2 4 2 7



3X+4y+7z2=-1,
2. Pemmts cuctemy ypasHeHui MeTonom Kpamepa n metomom laycca: < — 2X + 5y —32 =1,

5x -6y +11z =-3.

3. BBIYHCIUTH ONPEAETUTENb PA3IOKEHUEM 10 AIEMEHTaM CTPOKH WM CToJ01a, HaOpaB MpeIBAPUTEIHHO

5 3 9 5
2 1 0 1
s 37 4
3 2 3 2
o P
4. Haiitu ab 1 axb, ecmu: 52{1; 5; -2}, b={0; 3; -1}.
BAPUAHT 16
-1 5
2 -3 5
1. Haittu npoussenenne matpury A- B, ecmn A= 41 o B={0 8
4 -4

2%, + X, +3X3 =9,
2. Pemnts cuctemy ypaBHeHui MetoaoM Kpamepa u meronom [Maycca: 3Xl + 2X2 + 4X3 =9,
2%, —3X, + X3 =13.

3. Beruucnuth OIPCACIINTCIIb PA3JIOKCHUCM I10 3JICMCHTAM CTPOKHU UJIN CTOJ'I6I_[a, Ha6paB npeaBapu-

1 1 10
11101
TENBHO HYIH: |4 3 g
0111
reor P
4. Haiitu ab 1 axb, ecnu: 52{6;—8; 2}, b={-1;1;1}.
BAPUAHT 17
2 4
3 5 -1
1. Haittu npoussenenne matpury, A- B, ecrm A= 5 > o) B=-3 0|
5 1

X, + 2X, +3X3 =95,
2. Pemuts cucreMy ypaBHeHH MeTozioM Kpamepa u meronom ['aycca: 2X1 — Xy = X3 = 1,
X, +3X, +4X; =6.

3. Beruncnuthb OMPCACIINTEIIb PA3JIOKCHUCM I10 3JIEMCHTAM CTPOKHU HUJIN CTOJ'I6I_I8., Ha6paB npeaBapu-

1 1 00
_ 1 110
TENLHO HYIIH: 01 1 1
0 011
4. Haitrtn gtl) u 5.><E) , €CIIH: 52{—3; 3; 2}, 6}= {2; 0; 4}.

BAPUAHT 18

10



-2 7
4 8 -3
1. Haittu npoussenenne matpury, A-Bu B-A,ecmu A=| -5 4 |,B= 146 |
2 3
2%, — X, + X3 =4,
2. Pemuth cucteMy ypaBHeHHi meTogoMm Kpamepa u metoaom ["aycca: 3Xl + 2X2 + 2X3 =1,
X, —2X, + X5 = 2.

3. Beruucnuth OnpeaACIIMTEIIb PA3JIOKECHUEM 110 3JIEMCHTaM CTPOKH HUJIN CTOJ'I6I_Ia, Ha6paB npeaBapu-

1 -3 0 1
2 -2 2 -3
TENBHO HYIIH: :
4 2 1 3
7 8 4 3
4. Haittu 5.6 u 5.><E) , €CIIH: 52{2; 3; -5}, g:{—ﬁ; 0; 8}.
BAPHUAHT 19
1 -3
-5 2 -
1. Haiitu nponssenenue matpun, A- B, ecnim A= 25 3 B=|5 4
3 -2

X, +2X, + X3 =8,
2. Pemnts cuctemy ypaBHeHul metonoM Kpamepa u meronom ["aycca: 2X1 — X, + X3 = 3,
X, + Xy —2X5 =—3.

3. Beruucnuth OIIPCACIINTCIIb PA3JIOKCHHUECM 110 DJICMCHTAM CTPOKH UJIN CTOJ'I6I_I8., Ha6paB npeaBapu-

5 -3 0 1
3 -2 2 -2
TENBHO HYJIH: .
2 2 1 3
1 9 3 8
4. Haittu gb u 5.><b , ECIIH: 52{3; -3; 0}, 5:{—2; 1; 2}.
BAPUAHT 20
3 7
| Hai A. B A_17—34 _2—2
. HaiiTi mpou3BeicHE MaTPHII ,ecan A= >4 _2 0f = 3 1|
0 1

2%, —4X, +3X; =1,
2. Pemuts cuctemy ypaBHenui MetonoM Kpamepa u meromom 'aycca: 4 X; — 2X2 + 4X3 =3,
3X; — X, +5X%5 =2.

3. Beruncnuthb OMpPCACIIMTECIIb PA3JIOKCHUCM 110 3JICMCHTAM CTPOKH UJIN CTOJ'I6I_[a, Ha6paB npeaBapu-

11



1 -3 7 1
3 -5 2 -4
TENBHO HYIIH: :
-2 2 1 3
3 1 3 4

o P
4. Haittu ab u axb, ecom: &={3;-2;4}, b={7;1;-1}.
BTOPAS ATTECTALMUSI

Bapuanr 1

1. Beruucnuts npeaenst: a) lim #18 6) lim 4X+—5X3

x—4  X°-16 x>0 3X° +9x—12
2. Haiitn mpon3BOIHbBIE TAaHHBIX (YHKITHI:

x* =Yt
a)y=6x9——+\/_ ox; 6)y_ ;B)y aI’Cth 3 ){);/;1\//2/1—'[;

tg4x |
b

my=x°-IN5X; ¢)y=C0s’6x; x)y=e 3) 3x’y —2x=5)°.
3. Haiiti 9acTHBIE TPOM3BOIHBIE QYHKIIMU IBYX IEPEMEHHBIX
z=x?+y%- 6xy + 20x + 18y - 100.

Bapuanr 2

1. BbryuciuTh npeaensl: a) ||m M 6) I|m 3Xi + 4X2 + X
x—>22X +5x+2 X0 DX +9X° =7

2. Haiitu mpoun3BoAHbIE NAaHHBIX (YHKIIHI:

x5 — -
a)y=7+8x" ———5\/_ 6)y— 3; B) Y= In(x—«/l—xz); r) {);/ arcigt,
x

=t?/2;
z()yZ(x —6x)-Sin 2X; €) y=Sin 3X; x) y=é€" +'nx; 3) 3e* —e¥ =% —5xy.
3. HaiiTu yacTHbIE IPOU3BOIHBIE PYHKIIMH BYX TIEPEMEHHBIX
z=x%+y?- 6xy + 20x + 18y - 100.
Bapuant 3
. 2X°+4X+3
> 0 lim

—4x+3
1. BbluncnuTh npenens:  a) ||m —_— T3 A A
xooo IXT+9x =12

X—3 X - 9
2. Haiitu npou3BoIHbIE JAaHHBIX (PYHKIIHN:

a)y:i—B\/x_+2x5+8' 6) y=71 cosX_. .y 1= X . 1) X=In(1+t2);
x ’ —sinx’ 1+x° y =arctgt;

“x 5 .
ny=e (5x—x3); e) y=(7x—x3) : k) y=sin®3x; 3) 6xy —x*+y* =2
3. HaiiTi yacTHbIe IPOU3BOAHBIE QYHKIIUU JABYX EPEMEHHBIX
z=1+15x- 2x%- xy- 2y°.
Bapmuanr 4
LB Vi X* —3x+2 5 li 4x° +4%°% —x
. Beraucnute npenensi: a —_—; .
!er] 2x2 —x—6 XILQ 3x*+9x* +3
2. Haiitu npou3BoIHbIE JAaHHBIX ()YHKIIHN:
3 x X =sin’t;
a)y = Ux® +7x+x%—=; )y—l 4 -B)y:5x/(2—3x)2;r){ )
X

+4°° y =ctgt?;
12




n) y=3x%-cos5x; e) y=In(x+cosx); x) y=tg*5x; 3) xy—Iny+y*=3.

3. Haiitu yacTHbIe MPOM3BOAHBIE (DYHKIIMH JBYX IMEPEMEHHBIX |

z=x3+8y3- 6xy + 5.

Bapuaur 5
2 4 2
1. Berauciuuts npexenst: a) [jm w ; 0 lim w
xo2 X —X— 2 X—>0 3X” + 9X
2. Haiitu mpon3BOHBIC JAHHBIX (DYHKIU:
3 _ -
5 X°+3 . X=t-sint
a)y=2x2——5—|—7\/x2 -8; 6)y= . B)Yy=sinx’; 1 ;
X ox? _g y =t —cost

DY=7°-c0s3X; e y=e>*; w)y=cos’4xX; 3) 5X2 — Xy + 2y’ =4,

3. HaiiTn 9acTHBIC TPOM3BOIHEIE (PYHKIIMHU IBYX HEPEMEHHBIX |
z=2(x+y)- x*- y*
Bapuanr 6

. X +7x-8 .. X' +4x°+3
1. Beraucmuts npegenst: a) [|m ———=——:; 9 lim == > :
xo1 X — 2x + 1 X—>0 3X + 8X — 12x

2. HaiiTn mpon3BOIHBIC TAaHHBIX (YHKITHI:

1
— 2 X:_,
a)y=7—x3—i+25\/x —3x; 6)y=3—X2; B)yzln(th%X); r) t*

H)y:(XZJrgx).eX; e)y=sin’ 2x; x)y=3/x*-2x+3; 3) X-siny=y-Inx.

3. HaiiTi yacTHbIe IPOU3BOAHBIE QYHKIMH JIBYX IEPEMEHHBIX

Z=Xx2+y%- xy+x+y+8.

Bapmuant 7
1. Beruncnmts npezenst: a) [jm 2 +7x-15. o) lim M
| s X =25 7 L3 +9+ 7
2. Haiiti mpou3BOIHBIC JTAaHHBIX (PYHKITHIA:
4
4 7 In 3x X=t-t
a)y=6—3x4——2+5x4—x; 0)Yy=—F"2; B)y =1tg°6X; 1) ;
Dy=2"-(3-x); eoy=e"*3, xy=arccose™; 33x%—2y> =5xy.
3. HaiiTu yacTHBIE IPOM3BOIHbIE (PYHKIMHU JIBYX MEPEMEHHBIX
z=x2+yP+xy- X-y.
Bapuanr 8
LB i X2 +2x -3 o) li 5x* +7x* +5
. Borumcnuts npenenst: a _— .
Xl_mgxz+5x+6 XILQ x® +8x* —2x

2. Haiiti npou3BoIHbIE JTAaHHBIX (PYHKIIHN:

1+e”*

, x =5sin’t
o B)y =arctg°3x; r) ;

a)y:4x5—%+6\/E—7x; o)y = ,
x 1_e y =4cos’t
ny=-x-arcsinx; ) y=In(x+x*-2); xy=3"; 3 3xy—Iny=5x

13



3. Haiit yacTHbIC MpOU3BOIHBIE QYHKIIUH JIBYX MIEPEMEHHBIX .

Z= x2+y2— Xy + 9x - 6y + 20.
Bapuant 9

- fip 2¢ = 9x+10. 8x" —9x° + x”
1. BBIYHCIUTD MPEICIbI: a)llm 3 )Il

X—2 X’ —8 X—>00 3X4 + 9x
2. Haiiti npou3BOIHBIC JTAaHHBIX ()YHKIIHN:

a)y = 5x* ——+x/> 34; 6)y— XZ; B) ) = cos® 4x; 1) t
ot

ny=x>-IN7x; e y= (1— 4x3)12; x) Y =arccos@?™); s) 3x*—2y° =5xy.
3. Haiit yacTHbIC MPOU3BOIHBIE (YHKIIUH JIBYX IEPEMEHHBIX .

z=2xy- 3x%- 2y?+10.

Bapuanr 10

1. Berunenuts npegenst: a) |jm M; & lim 8x° +4x° -3 .
x> X +125 o OX* +8x° —12x

2. Haiitn HpOI/I3BOIIHI>Ie JAHHBIX (YHKINHA:
X =arcsint,
a) y=4x° ——+\/ $+.5:; 6) y_1+e B)Y =COS° 7X; 1)
x3 —e y=Int,

ny=(2x% =5)-e°*; e)y=/1—-sin2X; x) y =In(sin 2x+c0s2X); 3) IN(xy) = X* — y?
3. HaiiTu yacTHbIC IPOU3BOIHBIC (PYHKIIMHU IBYX NMEPEMECHHBIX :
z=xy- x2- y>+ 9.
Bapuant 11

Z_x-12 . 3x" +6x-13

1. Berancnuts npegens: a) lim —— 6) lim
x>-3  x° -9 x>0 X2 4+3X+1

2. Haiiti npousBoaHbIe JaHHBIX (QYHKIUMI:

3 =In?t,
a) y=7x5—%+7\/?—lne; 6)y=—4x J2r21; B) Y =69, ) {X
x X y=t+Int,

2
1) y=x>-eX; e) y=cos’5x; x) y=arctgy/2x—1; 3) Xtgy + y> =5x.
3. Haiiti 9acTHbIC MPOU3BOIHBIC (DYHKIIMU IBYX MEPEMECHHBIX:
z=2xy- 2X?- 4y*+ 5,
Bapmuanr 12

1. Boraucamuts npezenst: a) |im XZLX_ZJ'F); 6) lim w.
x5  OX+ X wso OX° =9+ x

2. Haiiti mpou3BOIHBIC JTAaHHBIX (DYHKIIHNA:

= 6t% — 4,
a)y= 8x———f+J_ 6) y= \/‘g z':):( B) y =sin® 3x; r){);sts

0 y=e =In?(ctg3x); %)y =(3x—1)-Inx; 3) 5x*—xy+2y*=5.

3. HaiiTu yacTHbIe MPOM3BOAHBIE (DYHKIIMH JBYX NMEPEMEHHBIX |

z=(x- 5)2+y2+1.

x/1+lnx; e) y

14



BapuanTt 13

3x° +x-10 . X +TX+4
1. Bemaucmuts npezens: — a) |Im————:; 0 |lim = 7 .
X—>—2 X -4 xaooX+7X —2x

2. Haiiti npou3BOIHBIC JTAaHHBIX ()YHKIIHNA:
3

a)y:8X3+2W—%; 0)y= X nx: B) = tg%4x; r){
X

X=sint —tcost;
y =tsint;
H)y:(x2—6x)'lgx; e)y:In(x+\/x2+3); %) Y =arctgv/x; 3) X+ y*=3xy.

3. HaiiTu yacTHbIE MPOM3BOAHBIE (DYHKIIMH JBYX MEPEMEHHBIX :

z=(x- 2)2+ 2y2 -
Bapuanr 14
1. Borumciuts npenens:  a) lim M-; 6)|im X: +3);5 — :
x>-1 X% —6x—7 x> X~ +5X° —2x
2. Haiitn HpOI/I3BOI[HLIe JAHHBIX (PYHKIIHIA:
a) y=~/31+4x3-2 %/7 6)y——2; B)y=sin’ 2X; 1) {);_Sclgsitt’

arccosf

n)y=Cthx-(3+X3); e)y:In(x—4—x3); K)y=¢€ 3) Xy +2x° -y =3.

3. Haiitu yacTHBIE IPOM3BOIHbIE (PYHKIMHU JABYX EPEMEHHBIX
Z= X%+ xy+y’- 6x- 9.
Bapmuanr 15
X% +3x— 28 6x° +3x—2

1. Berauciauts npegens: a) lim ————;  6) lim 3
x—4 X3 —64 x>0 3X° 4+ X — 5

2. Haiitu mpon3BOIHBIC JAHHBIX (DYHKITU:

X =arccost,
a)y:2x5—i3—4\/?+65; 0)y= X3 8; B) ) = ( 4)-sin3x;r){
X

y =+1-12,

n) y=2%7 e) y=In(2x+cosx); x)y=+/cosdx; 3) Xsiny=ylnx.

3. Haiitu yacTHBIE IPOM3BOIHBIE (PYHKIIUH JBYX EPEMEHHBIX
z=6(x-y)- 3x*- 3y°.

Bapuanr 16

_ 3x*—14x+5 . 5x*+x-5
1. Berauciuts npezens:  a) lim 5 ; 6) lim T3 -

Xx>5 X —6X+5 x->® 3X° +8X -5
2. Haiiti mpou3BOIHBIC JTAaHHBIX ()YHKITHIA:

s 1 713 2 arctg 4x x=e™
a)y=6x"——+Vx" —2x; 6)y=3x"-C0S5X; B) y=—7p——; T)
X

2 _1 >
1 . .
m) y=arctg=; e)y=tg>(sinx); x) y=e"™; 3)2/xy =3x*-2y.
X
3. Haiiti 9acTHBIC TPOU3BOIHBIC (HYHKIIMU IBYX MEPEMEHHBIX:

Z=x2+y2+xy+x-y+1.
Bapuant 17

15



X2 — X 3x? —17x—28
1. Beruuciuts npezens: — a) lim 3 ; 6) lim .
x>l x° =1 X—>00 X —-9x+14

2. Haiitu mpou3BogHBIC TaHHBIX (PYHKITHI:

3 X =sin’t,
a)y = ZVF__ 4—3x +52; 6)y=C08’3X; B)Yy=—2—: 1)
4X — X y =3cos’t,

) y:10X2+3X; o) y=sin(Inx); =) y=v3x’+I*x; 9) x> —Iny+y*=3.

3. Haiitu yacTHbIE MPOM3BOAHBIE (DYHKIIMH JBYX EPEMEHHBIX :

z =33+ 3y3- oxy + 10.
BapuanT 18
_4x*—2x* +5x 7x* =3x% +2
1. Beruucauts npenensr: a) lim 3 ; 6) lim
x>0 3X°+7 x> Ox® +4x -3

2. Haiitu mpon3BOHBIC JAHHBIX (DYHKIU:

1 X3 x=t*
a)y=7x"——+3%x =In5; 6)y=(x>+2)-IN8x; p)y=—2—; r ’
)y S+ yy=(+2) Ll

ny=sin’7x; e)y=In(x+cosx); x)y=arcsinvl-x*; 3) xy—Iny=3.

3. HaiiTi yacTHble IPOU3BOAHBIE QYHKIMH JIBYX IEPEMEHHBIX

z=xy- X°- y°+ 9

Bapuant 19
10x —3x* -8 . 8x’ —5x+9

1. Berauciauts npegensr:  a) lim ; 6) lim o — -

x>2 3x2 —8x +4 x> [ —3X —5X
2. Haiiti npou3BOIHBIC JTAaHHBIX ()YHKIIHN:

2 X =3t —sint;

a)y=2x"——-8x —Ine; 6)y= ; B -3 r
)y 5 1y=2"5: my =3¢ -3 ){y:S—COSZt;

n)y =ctg*2x; e)y:(1—2x)arcsinx; m)yzln(x+\/x2—4); 3) cOS(Xy) = ysin x.

3. HaiiTi yacTHbIe IPOU3BOAHBIE QYHKIUH JIBYX IEPEMEHHBIX

z=2x3+2y3- 6xy + 5.
Bapuanr 20
2

x> +3x-5
1. Beraucauts npegensr: a) lim — m-————--.
x>-1X% +3X+2 x>0 9X+7

2. Haiitu npou3BoIHbIE JAaHHBIX ()YHKIIHN:

—x? X=4t + 2t°,
a)y=x6—3+'°{/7—lne2; 6)y =2x"-arctg X; B)y:2 : ;1)
» COs 4x y =5t —3t?,

m y=c0s'3x; ) y=In(x+Inx); %) y=arctgyx? -1; 3)e” +/x+./y=0.

3. HaiiTu yacTHbIe MPOM3BOAHBIE (DYHKIIMH JBYX IMEPEMEHHBIX

z=4x- dy- x*- y2.

Kputepun onieHkn nucbMeHHOH KOHTPOJIbHOM padoThl (6 pamkax pybesicHol ammecmayuu)
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Peznamenmom BPC ragedpwr «Bvicwias u npuxiaouas mamemamuxa» npeoycmompero 25
bannos 3a 6vinoaHenue pyoOedNCHOU KOHMPOAbHOU pabomsl. Kajcooe 3adanue, 6xooswee 8 KOH-
MPONbHYIO, OYeHusaemcs npenoodasamenem onpeoeieHHbiM Koaudecmsom oannos. Mmozoeulil Oan
3G KOHMPOTLHYIO padOmy NOIYUAeMCs CYMMUPOBAHUEeM DANN08 3a 6Ce 3a0aHUS.

Kpurepuii oueHku 0JHOTO 3aJaHUA:

pyOexHasi KOHTPOJbHAsT padoTa OLIEHWBAETCS MaKCUMalIbHO B 25 OamnoB. Kaxnoe 3amanue, BXOsI-
mec B KOHTPOJIbHYI0, OONCHUBACTCA IMPCIIOAABATCIIEM OMPCACIICHHBIM KOJIUYCCTBOM 63,J'IJ'IOB. Hroro-
BbIi OaJlT 32 KOHTPOJIbHYIO paboTy mojy4yaeTcsi CcyMMUpoBaHUeM OaiioB 3a Bce 3aaanus. [Ipusenem
KPUTEPHA OIICHKH OJTHOTO 3aaHUs:

— 00y4Jaromuiics MPaBMIIbHO PEIIWII 33]a4y; I[PH 3TOM JOTMYHO, IOCJIE0BATEILHO U ApTyMEHTHPO-
BaHHO U3JI0XKHJI PEIICHUE 33]]a9l — MAaKCUMAJIbHOE KOJUYECTBO 0AJUIOB;

— 00y4aronuiicss B OCHOBHOM MPABWIIHO PEUIHII 33]1a4y, JOIYCTHB IIPH 3TOM HE3HAYUTEIILHBIC HE-
TOYHOCTH U MOrpermHocTd — 80% OT MaKCUMaIBHOTO KOJHYECTBA 0AJUIOB;

— 0oO0y4YaroIuics HEe MOJIHOCTHIO PEIIni 3a1ady, Ho He MeHee 50%, MOIyCTUB MPHU ATOM He Ooliee
OJTHOM rpy6oit ommoku — 60% OT MaKCHMAaTbHOTO KOJMYECTBA OAILJIOB;

— oOyyaronuics IpuBell HEMOJIHOE pelIeHue 3a1auu (cTenenb moHoTh — oT 30% 1o 50%), nomy-
CTHB IIPH 3TOM 3HaUUTENbHBIC HEJ0UeThl — 40% OT MaKCUMAaJIbHOTO KOJIMYECTBa OAJIJIOB;

— oOyuaromuiicst mpusen He Oonee 30% pemeHus 3aaa4u, JOMYCTUB IPU ITOM TpyOble OMMOKU U
HemoueTsl — 20% OT MaKCMMaIbHOTO KOJIMYeCTBa 0aJlJIOB;

— o0y4arouiics He MPHUCTYIWII K peleHuIo 3a1a4n — 0 0aioB.

IK3AMEHAIIMOHHBIE BUWJIETBI

BUJIET Ne 1
1. Onpenenurenu |l u 11l mopsinkoB. OnpeneneHus 1 OCHOBHBIE CBOMCTBA.
X, + 2X, +3X5 =5,
2. Pemmth cucteMy JTMHEHHBIX YPAaBHEHMA: 2X1 — X, — X3 =1,
X, +3X, + 4%, =6.
3. Haiitu yriioBo#t koadduiuent npsimoit AB, ecnu A(—2;5), B(-3;4).
4, JlaHbl BEKTOPHL: A = {l; - 2;1}, b = {— 10 ;—1}. Haiity MX CKaJISIPHOE ¥ BEKTOPHOE MPOM3BEICHHSL.

2
5. Haiitu npousBogHyo ¢yHKIUN ) = e* - cosX. Jlana pysxkuus y =127" . Haiim y".

BUJIET Ne 2

1. AnreGpanyeckuie JOMOTHEHHUS U MHHOPHI. BBIUUCIIEHIE OTpeIeIUTENs Pa3IoKEHUEM 10 dJIe-
MEHTaM CTPOKH HWJIU CTOJIONA.

2. Pemmth cHCTEMY JIMHEHHBIX ypaBHEHHIT: < 2X; + 2X, + 3X; =10,

3. Han tpeyromeauk ABC, tne A (-8; -3), B (4;-12), C (8; 10). Harmcars ypaBHeHust cropoHbl AB u
BbIcoTEI CH.,

4. Haiitu JyIMHY BEKTOpa E ,ecmm A(3; 1; -2), B(4;-1;0).
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5. Haiitu npousBoanyto: Y = 3x%In x— x*. Jlana ¢pynxups y=In (2X + 7). Haiitu )"

BUJIET Ne 3
1. Cucrema nuHelHbIX ypaBHeHUH. OcHOBHBIE onpeaenenus. Meroasl Kpamepa u I"aycca pemenust
CHUCTEM JIMHEHHBIX YPABHEHUM.

2% — X, + X, =4,
2. PewnTh cucTeMy JIMHEHHBIX ypaBHeHHH: 3X, + 2X, + 2X; =1,
X, — 2%, + X, =2,

Haiitu yriosoii koaddunuent npsmoit AB, eciu A(-7;7), B(-5;3).

4. JlaHbl BEKTOPBL: @ = {4;1;2}, b = {— 1 0;2}. HaiiTu ux ckansipHoe 1 BEeKTOPHOE MTPOU3BEICHUS.

o1

. Haittu npoussoanyio: Y = x-SIN 2X. Jlana Gyukuus Y = (4X +1)13 . Haiitu ",

BUJIET Ne 4
1. Bexropsl. Koopaunatsl Bektopa. JlnuHa BekTopa. Pasnoskenue BeKTOpa 10 KOOPAUHATHBIM OCSM.
X, +2X, —=4X; =—7,
2. Pewmts cuCTEMy JIMHEHHBIX ypaBHeHHil: < 2X; —4X, +3X5 =13,
8X; =X, —X53 =9.

3. Hammcarp ypaBHeHHE TIPsAMOH, ipoxosiieit yepe3 Touky C (6; 15) napamiensHo npsimoit AB:
4. 3x—2y+6=0.

5. Haiitu yinHy BeKTOpa /TB ,ecma A (2; -1; -4), B (3; -3; -2).
6. Haiitu npoussosmyto: Y = (2X3 +1) tg X. Hana dpynxums Yy = In(x +3). Haitru 3",

BUJIET Ne §

1. CkanspHoe mpousBefieHHEe BEKTOPOB. OCHOBHBIE CBOMCTBA. MeEXaHMYECKUN CMBICI CKAJISIPHOTO
MPOU3BEIACHHUS. YTOJ MEXIY BEKTOpPAMHU. Y CJIOBUE MEPIIEHAUKYIAPHOCTU BEKTOPOB.

X, +2X, + X; =0,
2. PemuTh cucTeMy JTUHENHBIX YPABHEHUMN: 2X1 =X, +X;= 0,
X, + X, — 2%, =0;
3. Haiitu yrnoBoit koaddurment npsimoi AB, ecnu A(-4,7), B(-5;2).
4. JlaHbl BEKTOPHL: & = {— 1;3;—5}, b = {3;],'—1}. HaliTu ux CKanspHOE M BEKTOPHOE IIPOM3BEICHUS.

2
X< +2X 23X—1

5. Haiitu mpousBonnyto: Y =€ . Jana pynkmus Y = . Haiitu y".

BUJIET Ne 6

1. BCKTOpHOC U CMCHIAHHOC ITPOU3BCACHUA BCKTOPOB. OCHOBHBIC CBOMCTBA M BBIYHCIICHHUE qepe3
OIIPCACIIUTCIIN. FCOMCTpI/I‘-ICCKI/IC MMPUIIOKCHUS BCKTOPHOI'O U CMCIIIaHHOT' O HpOHSBC,Z[CHHfI.
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X, —2X, —3X3 =4,
2. Peumts cucTeMy JMHEHHBIX ypaBHeHHiT: § 2X; +2X, — X3 = —4,

Xy +2X, +3X5 =4.
3. Jlan tpeyronbuuik ABC, e A(-12;-1), B(0; -10), C(4; 12). Hamicarb ypaBHeHue Menuanbl AE.
4. Haiftu aimuHy BEKTOpa /TB ,ecia A(4; -2; 5), B(8; 2; 3).

5. Haiitu npousBoanyto: Y = 0082 6X. Hana pynkuus Y = X2 In X . Haiitu v

BUJIET Ne 7

1. Ilpsimas Ha TIOCKOCTH. PaznmuyHbie BUABI ypaBHEHUH MPSAMOM Ha IJIOCKOCTH. YTJIOBOH K03 du-
LUEHT NPsAMOii. Y CI0BUS NMapajUIeIbHOCTH U NEPIIEHIUKYISIPHOCTH IPSIMbIX.

X, +2X, + X3 =8,
2. Peumtb cucTeMy JMHEHHBIX ypaBHeHHiT:  2X, — X, + X5 =3,
X, + X, —2X; ==3;
3. Haiitu yrioBoit koaddurment npsimoii AB, eciiu A(-3;6), B(-7;1).
4. JlaHbl BEKTOPLL: A = {5;—3;3}, b= {2; 3;—1}. Haiit MX CKalspHOE U BEKTOPHOE IIPOU3BEICHHS.

5. Haiitu npousBoanyto: Y = x3.eX. Jana Qyskius Y = 117%*.  Haitm Y

BUJIET Ne 8

1. Yron MCKAY IPSAMBIMU. Paccrosnue ot Touku 10 HpHMOﬁ. IIGJ'IGHI/IC OTpEC3Ka B JaHHOM OTHOHIC-
HuM. Touka MNEePECCCUCHUA IMPSAMBIX.

2. Peumth cucreMy JMHEHHBIX ypaBHeHuii: ¢ 4X; + X, —3X; =0,

3. Jan tpeyronbauk ABC, tne A(-5; 7), B(7;-2), C(11;20). Hammcars ypaBHeH¥s CTOpOHBI AB ¥ BbI-
cotel CH.

4. Haiitu muny Bektopa AB , eciu A(-2; -3; 2), B(-1; -5; 4).
5. Haiitu ipousBojuyto: Y = eX. (3X2 - 4). Jana gyukuus Y = In (3X + 5). Haiitn y".
BUJIET Ne 9
1. KpuBbie BTOpOro nopsjika: OKpy»KHOCTb, SJUIMIIC.
2%, —4X, + 3%, =1,
2. Peumth cucteMy JMHEHHBIX ypaBHeHuit: { X, — 2X, + 4X, =3,
3X, — X, + 9%y = 2;
3. Haiitu yrnoBo# ko3 durment npsimoii AB, ecnu A(-3;6), B(-9;1).
4. JlaHbl BEKTOPLL: a = {— 3;5;—2}, b = {3; 7;10}. HaiiT X CKaIspHOE U BEKTOPHOE IIPOU3BEIE-
HHSL.

5. Haiitu ipousBoanyto: Y = Sin 3 X +sin3x+3sin X. [ana dynkuus y= e?*. Haiim v
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BUWIET Ne 10
1. KpuBble BTOporo nopsaka: runepooia, napadona.
X +2X, —4Xy =—7,
2. Peumth cucTeMy JIMHEHHBIX ypaBHEHHIT: < 9X; — 4X, + X3 =—7,
2%, — X, +3X5 =—3;

3. Harmcats ypaBHEHHE MPAMON, mpoxosineii uepes Touky C(-3;-5) mapamiensHo npsimoii AB:
4x+5y-2=0.

4. Haiftu aimuHy BEKTOpa /TB , eca A(-2; -3; 2), B(-1; -5; 4).
2
5. Haittu nponsBoanyro: Y = 2X-COSX. Jlana Gpynkuus Y =10" . Haiitu v

BWJIET Ne 11

1. Ioustre ¢ynkuuu. O6nacTs omnpeneneHus U obnactb 3HaueHuil pyHkuu. CrnocoObl 3agaHus.
OcHOBHBIE dJIEMEHTapHbIE (DYHKIIMH U X XapaKTEPUCTUKU.

X, +2X, — X3 =1,
2. PewnTh cucTeMy IMHEHHBIX ypaBHeHUI: § X, —3X, +2X; =0,
X, +4X, +3X; =2;
Haiitu yriosoii kosddunuent npsmoit AB, eciu A(-5;2), B(-1;9).
4. ]laubl BEKTOPBL: a = {— 4;8;0}, b = {5; 3; 7}. HaliTu ux CKalspHOe M BEKTOPHOE IPOU3BE/IE-
HHSL.

5. Haiitu ', ecn Y =5C0SX 4+ C0S5X —C0S° X. Jlana dpyuxuus Y = In(sin 3x). Haitru )"

BUWJIET Ne 12

1. IIpenen pyHKIMM B TOUKE U HA OECKOHEUYHOCTH. OpHocTropoHHMe mpezaensl. beckoHeuHO
OombIIas 1 6ECKOHEUHO Manasi PYHKIIMU U CBSA3b MEXKAY HUMMU.

2. Peumth cucteMy JIMHEHHBIX ypaBHeHuit: | /X, + 2X, + X3 =—10,
8X; — X, +4X; =-2;

3. Jau tpeyromshuik ABC, rne A(-9; 20), B(5; 13), C(-3; 7). Harmcars ypaBHeH¥st CTOpOHBI AB ¥ BbI-
cotel CH.

4. Haiitu JyTHHY BEKTOpa E ,ecimm A(-5; 0; 1), B(-4; -2; 3).
5. Haiitu ipousBoanyto: Y =Sin (XZ +2x° - 5). Jlana pynkmus Y = In (7X + 3). Haiitn y".
BWJIET Ne 13

. |0 0 .
1. OcHOBHBIE TEOPEMBI O Mpenenax. PackpbiTie HEONPEIETEHHOCTEN [— u | — | IlepBeiii u BTO-
o0

pOﬁ 3aMCYATCIIbHBIC TPCICIIbI.
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2%, + X, — X; =0,
2. PewnTh cHCTEMY JIMHEIHHBIX ypaBHEHHI: 4 X, — X, — 3X, =13,

3X, = 2X, +4x, =-15;
3. Haiitu yriosoii koaddunuent npsimoit AB, ecnu A(-8;1), B(-6;5).

4. JlaHbl BEKTOPHL: A = {2;1;—1}, b= {—1; 4;2}. HaiiTy uX CKaJlsipHOE U BEKTOPHOE MPOM3BEICHHS.

5. Haiitu npousBoguyo: Y = x%e”, Jana gpynxims Y = IN(1+ 5x) . Haittu ",

BUJIET Ne 14

1. HenpepbiBHOCTH PpyHKIMH B Touke. Touku pa3priBa GyHKIMU U UX KJIacCH(PUKALIUSL. He-
MPEPBHIBHOCTH (PYHKIIMU HA OTPE3KE.

X, —2X, +6X;3 =8,
2. Peumthb cucTeMy JMHEHHBIX ypaBHeHHIT: {9X; + X, —06X; =1,
8X, — X, —3X3 =1,
3. Jan tpeyronphuk ABC, tne  A(-8; -3), B(4; -12), C(8; 10). Harmcars ypaBuenue menuanbl AE.
4. Haiitu nimuHy BeKTOpa E ,ecim A(3; 1; -2), B(4; -1; 0).
Zsin X

5. Haittu npoussoanyto: Y = X°-COSX. Jlana Gpynxuus: Y = Haiitu "

BUJIET Ne 15

1. IIpousBoaHast GyHKIIMK OJHOM MMEPEMEHHOM; €€ reOMETPUYCCKHI M MEXaHUYeCKUN cMbIci. Jud-
(bepeHInpyeMOCTh PYHKIIHH.

X, — 2X, —3X, =4,
2. Peumts cucTeMy JTHHEHHBIX ypaBHeHuil: { 4X, + X, + 2X3 =13,

2X, +5X, + X, =—1.
3. Haiitu yrnoBoii koaddurment npsmoii AB, ecniu A(-9;4), B(-7;8).

4. JlaHbl BEKTOPHL: & = {6;4;—1}, b = {— 2; 3;—1}. HaiiTi MX CKalIspHOE ¥ BEKTOPHOE POU3BEICHUS.

5. Haiitu ipousBoauyto: Y = 3¢, Jana gynknus Y = In (4X + 9). Haiitn y".

Kputepuu ouneHKM (8 pamkax npomesicymounol ammecmayuu)

Peznamenmom BPC xageopwt «Bvicuwias u npuxknadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHUsaemcs no S-0ailbHoOu wKae.

Kpurepuii oneHKH 0TBeTa Ha IK3aMeHe:
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— 5§ 0a/J10B MONTyYaeT CTYIEHT, MPOAEMOHCTPHPOBABIIUI MTOJHOE BIIAJICHUE 3HAHUSAMU B COOTBET-
CTBHHU C TpeOOBaHUAMH y4eOHOH MPOrpaMMBl, T.€. PELIMBIIUI BCce 3a1aHus 0e3 OmMOOK B JOrHYe-
CKUX PAaCCYKIACHUSAX U B 0O0CHOBAHUU PEIICHUS;

— 4 faJjJ1a TOJTy4aeT CTY/ACHT, KOTOPBIN IIPU MOJTHOM BJIAJICHUU 3HAHUSIMH B COOTBETCTBUU C Tpebo-
BaHMSAMH y4eOHOM MPOrpaMMBbl JOMYCTIII OT/ICNIbHBIC HECYIIECTBEHHBIC OMIMOKH OO MMPHUBEACHHbIC
UM PELICHUS] HEIO0CTaTOYHO OOOCHOBAHBI,

— 3 6a/1a oTy4aeT CTYACHT IPU HETMOJIHOM HM3JI0KEHUH TOJYYCHHBIX 3HAHWH, JOMYCTUBIINN MIPH
3TOM OT/IEJIbHBIE CYIIECTBEHHBIC OIINOKH;

— 2 0aJj1a MOJydYaeT CTYACHT IpU OECCHCTEMHOM M3JIOKEHUH MaTepHana, JOIyCKAaoMui cymie-
CTBEHHBIE OIITMOKH, KOTOPhIE MOTYT MPENSATCTBOBATh YCBOSCHHIO JANbHEHIIEH yueOHOH HHpOpMAIUH.

BTOPOM CEMECTP 5
BOIPOCHI 1JI51 KOJLIOKBUYMA (TEK YU KOHTPOJIb)

PA3JIEJT: «MHTETPAJIBHOE MCUMCJIEHUE ®YHKIIMH OJHOM [TEPEMEHHO»

1. IlepBoobOpa3znas. HeonpeneneHnslii nuHTETpai u ero cBoiicta. Tabnuia oCHOBHBIX (hopMys UHTE-
rpupoBanus. [Ipocreiiniye npuemMbl HHTETPUPOBAHUS. 3aMeHa MEPEMEHHON B HEONpPeIeIeHHOM
uHTerpane. MHTerpupoBaHue no 4acTsiM.

2. KowmmnekcHble uncia u ¢GopMbl UX IMpeacTaBieHus. AnreOpandeckue IEHCTBUS HaJ KOMILIEKC-
HeIME grciiamu. @opmyna Myaspa. @opmyna Ditsiepa 1 mokazarenbHas Gopma MpeacTaBICHUs
KOMIIJIEKCHOTO YHUCIIA.

3. MHorouieHsl B KoMIUIeKCHOH obnactu. Kopan maorowiena. Teopema be3y. OcHoBHast Teopema
anredpsl. PaznoskeHrne MHOro4eHa Ha MHOYKUTEIH.

4. VHTerpupoBaHue qpOOHO-PAIIMOHAIBHBIX (DYHKIUI IyTeM pas3ioKeHHs Ha IPOCTEHIIIE TPOOH.

WNurerpupoBanue BhIpaKE€HUH, COIEpKALIUX TpUroHOMeTpudeckue (yHKiuu. MHTerpupoBanue

HEKOTOPBIX UppallOHaIbHOCTEN

6. OmnperneneHHbIN UHTErpa Kak Mpejies MHTerpaibHbIX cyMM. CBOMCTBA ONpeiesieHHOro uHTerpana. Gopmyra
Hrtorona-Jleitonuiia. 3amMeHa repeMeHHOM B ONpeIeNIeHHOM UHTerpasie. MIHTerpupoBaHue 1mo 4acTsim.

7. HecoOGcTBeHHBIE HHTETPAJIBI ¢ OECKOHEYHBIMU TIPEIeIaMH U OT HEOTPAaHMUEHHBIX (YHKIHI.

PA3JIEJIL: « INODOEPEHIIMAJIBHBIE YPABHEHU S »

1.  OcHoBHBIE MOHATUS Teopuu TUddepeHMaIbHbIX ypaBHeHHH. 3agada Komu. Teopema cymie-
CTBOBAaHMSI U €JMHCTBEHHOCTH penieHus. [lonstue ocoboro pemienus

2. OCHOBHBIE KJIACCHl YpaBHEHUU MEPBOTO MOPSIKA, MHTETPUPYEMBIX B KBaApaTypax

3. Jluddepennumanbapie ypaBHEHUS BBICIINX TOPsAIKOB. 3amava Komu. Teopema cymiecTBoBaHUS U
€IMHCTBEHHOCTH. Y PaBHEHMSI, JOIIYCKAIOLIUE IIOHMKEHMS TTOPsIAKa

4. JluneliHble OHOPOJHBIEC U HEOHOPOAHBIE AuddepeHInanpubie ypaBHeHUs. CTpyKTypa o011iero
peleHusl OIHOPOIHOTO JIMHEHHOro nuddepeHnaIbHOro ypaBHeHus. MeTo/| Bapyualuuu npou3-
BOJIBHBIX MTOCTOSIHHBIX JUISI PELLIEHUs] HEOAHOPOIHOTO JIMHEHHOTO U hepeHInalIbHOro ypaBHe-
HUS C IPOU3BOJIBHOM NMPABOM YacCThIO

5. Jlunelinple nuddepeHunanbHble YpaBHEHHUS C IMOCTOSHHBIMH Kod(¢uuueHtamu. CTpykTypa
00I11ero pemeHus JMHEHHOr0 HEOAHOPOAHOTO ypaBHEeHUs. Haxoxk/1eHre 4acTHBIX pelIeHui He-
OJIHOPO/IHBIX YPAaBHEHUH C MPaBOil YAaCThIO CHEIMAILHOTO BUA

6. Cucremsl 1uddepennnanbbix ypaBHeHuil. HopmanbeHble cuctemsl. 3agaya Kormm.

9]

Kpurtepuu oueHKu (6 pamkax mexkyweu ammecmayuu,)

Peznamenmom BPC ragedpwr «Bvicwias u npuxiaouas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos us pasoenenus oOai-
7108: 5 OaNN08 34 0CBOEHUE MEeoPemULecKux 60npocos OUCYUNIUnbL, 5 6a1068 — 3a 8bINOJHEHUEe 00-
MAWHUX 3A0aHUI.

KpuTepun onieHKH 0TBETOB HA TeOpeTHYECKHE BONPOCHI:
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— 5 0aJJI0B BBICTABIISCTCS CTYACHTY, €CIIM OH M3JIOKHUII COAEepKaHHE BOIIPOca B 00beMe, IPETyCMOT-
PCHHOM HpOFpaMMOﬁ, IIpU 3TOM HU3JIOKHUIT MAaTCPUAIT TPAMOTHBIM A3BIKOM, TOUHO HCIIOJIB3YS MaTCMa-
THUYECKYIO TEPMUHOJIOTHIO ¥ CHMBOJIUKY, B OTIPE/ICIIEHHON JJOrMYEeCKOM MOCIIEI0BATEIILHOCTH;
— 4 6aJj1y1a BBICTABISIOTCS CTYICHTY, €CIIH IIPU JOCTATOYHO MOJIHOM U TPaMOTHOM OCBEIIICHUH BOIPOCa
OH JIOIYCTHJI HEOOJIbIIINE HETOYHOCTH, HE MCK)KAIOIINE MAaTEMaTHIECKOTO COJICPKaHUs OTBETA,;

— 3 6aJs1a BBICTABISIOTCS CTYACHTY NP HETIOJHOM PAaCKPBITHH COAEPKaHUs BOmpoca (coaepikanue
BOIIPOCa M3JI0KEHO ()parMEeHTapHO, HE BCEraa Moce0BaTeIbHO), HO TIOKA3aHO 00Iee MOHUMAaHue
BOIIpOCa, HOIYIICHBI OIINOKHU IIpH UCIIO0JIL30BAaHNN MaTeMaTHYeCKOMN TCPMHUHOJIOTUH;

— 2 fajja ToiydyaeT CTYJCHT, NMPOAEMOHCTPHPOBABIINI OOPHIBOYHBIC 3HAHUS W JIOMYCTHBIIMA
OIIMOKY B OIIPE/ICTICHUH MTOHATHH U ITPH UCIIOIH30BAaHUM MaTeMaTHYeCKOW TEPMHUHOJIOTHY;
— 1 6ay1 moy4aer CTyIeHT, IPOAEMOHCTpUpOBaBIINi 3HaHue MeHee 10% marepuaia, BBIHECEHHOTO
Ha KOJUIOKBUYM.

KOMILIEKT 3AJAHUH JIJISI KOHTPOJBbHOM PABOTHI (PYBEXKHBIA KOHTPOJIb)

MEPBASI ATTECTALIUSA
BAPUAHT 1
Haittu nunaterpansi:
xdx dx 1-3x 2 :
), 2)|———; 3)|e Tdx; 4) [(X“—=4X+5)Inxdx; 5) | xsindxdx;
o 2mez ) Joc— e J

_ 3_ 2
I 30-1 dx 7)j4x X +5x+1

dx: 8) [sin®xdx: 9) |cos?2xdx:
X* —4x+13 x2—4 )J )I

10)](3x +4x—1)dx; 11 j

X2 +4x+5
BAPUAHT 2
Haiitn I/IHTeraJIH'
1) j X 2 ——3) [/Ax—1dx; 4) J-(x2 —5x+2)In xdx; 5)jxe‘3xdx;
5x° +2x —x+1 50-1 5. 3 2
dx; 8) | cos™ xsin” xdx ; 9) | cos”3xdx;
)I )Ix —2x+10 )J. )I

10)j (4x° +5x° 2x+l)dx 11)jm

BAPI/IAHT 3
Haiitn I/IHTeraJ'II)I'

)J- )J‘ 3dx J‘ dx
\/18 9 2 1-7x arctg®x (1+x%)

43 —9x2+5x 1 7X—2
5) | (x? —2x—3)Inxdx: 6 X
)-[( ) )I 100 )Ix —12x+ 37

4)Iﬁsin 5xdx;

dx
X2 +16X +65

8)J.Sln xcos?® xdx; 9) Icos Axdx ; 10)_[ x%+4x? —5x— 1) dx; 11)_[

BAPUAHT 4
Haiitu uaTerpast:
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In xdx . 3dx . dx . . .
1) | 2 Tr o jm 4) jxsml4xdx,

x3+2x2—3x+1 )I OX +2

2 .
5) j(x +4x+1)In xdx; 6)_[ _100 N —50x+629

8)j5|n xcos* xdx: 9) jcos 5xdx ; 10)'[ x2+9x— 2) dx; 11) jm

BAPUAHT 5

1)jxe‘xzdx; 3) jsin (3—5x)dx; 4) Ixsin9xdx;

Z)I—dx ;
V15 — 3x?

5)j(x +5x—7)In xdx; e)j dx;

2x3 —4x% +5x -3
7)j

x34x x+9

8)I3|n xcos® xdx; 9) Icos 6xdX ; 10)j 5x —6x+1)dx 11) Im

BAPUAHT 6
Haiitu unterpansi:

1) _[(X2+1)5-xdx; 2) 1O3d):(% > 3)]53’2X dx; 4) jxsin?xdx;
6x° +7x -x-1 Ox+1

5) | In(4+x?)dx; 6 dx ; ;

) [In4+x%) ) | Ul e

8)j5|n xCc0s® xdx; 9) jcos 7xdx; 10)j 7x +5x — 4)dx 11)_[

4x+13'
BAPUAHT 7
Haiitu uaTerpast:
Sl by xix_, I\/g%; H[evax; 4 [(¢+2x-13)Inxdx:
3 A2
S)J.XCOSZXdX; 6)I5X 4x +2X+1dx; 7J 3x+4 X S)Isin3xcosedx;
x* +81 X2 +4x+ 29
9) [ cos?8xdx; 10)j (9x% +7x - 4)dx; 11) Iﬂ
X +

BAPUAHT 8
Haiitn naTerpansr:

X’dx 2 . —4X g, .
1)jl+x jg o 3)j\/4x 1dx; 4)j(4x —X+3)Inxdx; 5)jxe dx;

6)I2X3+5X2_4X 3 )J~ 5X —9

— 2~ dx: 8)|sin’ xcosxdx: 9) |cos?9xdx:
X% +16 x2 —8x+32 )-[ )-[
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dx

10)j x* +5x—11)dx; 11) j

x? +10x +29°
BAPI/IAHT9
Haiitn unTerpasisl:
dx 3dx 2
1 ; dx; 4 2x°—=3x+1)Inxdx;
)Iarctg x(1+x) I\/18 Ox? )Il )I( )

G)IZX +3x —5x+1 )J- 7x-1

S)Ixcos9xdx;
x? —16X + 68

8)_[sm xcos®dx; 9) Icos 12xdx; 10)'[ 6x —3x+5)dx 11) -[x +12x+40

BAPUAHT 10
Haiitn unTerpanisi:

In xdx 3dx dx .
1 )| —=—:; 3 : 4 8xdx;
)j X )18+2x2 )Im )Ixsm xdx
5x3 — 2x% + X +11 Ox+1
5) | (X —2x+20)Inxdx; 6 dx; 7) | —dx;
)j( ) )I —16 )Ix —2x+5
dx
10
8)jsm XC0S xdx; 9) jcos 10xdx ; 10)I 7x —2x— 1)dx 11) -[x 14X 50"
BAPUAHT 11
Haiitu unrerpansi:
1) [xe™ “dx: 2)]\/7 3) [sin(3—5x)dx; 4) j(5x2—2x+3)lnxdx;
3
5)_[x0035xdx 6) Iﬂdx; 7 IZX +2x° 4X+5d .
X°—6x+18 X + 64
dx
8)j5|n xc0s® xdx; 9) Icos 11xdx; 10)j 9x —3x+2) dx; 11) jx 18590
BAPUAHT 12
Haiitu naTerpas:
D[ +D° xdx; 2) Sdx__. 3)[5% % dx; 4) Ixsinﬁxdx-
’ 10 +3x*’ ’ ’
A3 — x? +5x—4 TX+2
5) [ (7x* =x=1)Inxdx: 6 dx: 7) | ——=——dx;
)I( ) )I G —64 Ix +2x+10
8) | sin’ xcos® xdx:; 9) |sin?2xdx: 10 8 +5x—-2)dx; 11) | ——
)j )-[ )-[ B ) x )-[x +6x+13

BAPUAHT 13
Haiitu uaTerpast:

1) [e¥dx; 2)f

3)] xax_. 4)Ixcos4xdx; 5)](2x2—2x+5)lnxdx;

2

dx .
VO +2°
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x

5x° +2x +Xx+1 3x—2 .3 1 -
dx: 7 dx: 8)|sin®xcos xdx; 9) |sin“3xdx:
)I )Ix —10x+29 )J. )-[

10)I x2+4x— 5) x ; 11) jm

BAPI/IAHT 14
Haiitn unterpanisi:
) [ X9 ) [ OXg) [ Vax— Tk, 4 [(3x +2x+DInxdx; 5)[xedx;
145 9-— 2 2’ | |
) J‘4X -7 _11X+1dx;7) J'de;g) [ cos® xsin xdx; 9) jsin24xdx;
X +6x+34
10 + 9 x; 11
).[ X )-[ 10x+50

BAPI/IAHT 15
Haiitu unrerpansi:

3dx dx dx
1 dx; 2 —;3 ;
)Il X )lel X ) Iarctgzx 1+ x?)

8 [(6x* —x-2)Inxdx;

2x°3 —7x +5X — 6 2x+5 .
5) | xcosllxdx; 6 X;8) |sin“5xdx;
)I ) -[ R Ix —6x+9 ) -[
dx
9) |sin®xcos™ xdx; 10 3 +4x? —x+1)dx ; 11
)I )-[ x o )x )Ix +12x+45
BAPUAHT 16
Haittu nunaterpansi:
In xdx 3dx dx
;2 ;3 ; 4) | xcosbxdx; 5
Mgroe s ) | )
I(?x +6x —2)In xdx; 6)jx +3x _4X+7dx; 7 J‘de;
_49 X +4x+13
dx
8) | sin®xcos” xdx; 9) [sin®6xdx; 10 +2x? —4x—1)dx ; 11
)I )I )Ix * T )x )-[x +14x+53
BAPUAHT 17
Haiitn naTETpasI:
1)jxe‘xzdx; 2)] = 3) [sin(3—5x)dx; 4) I(x2—10x+9)lnxdx;
5)cholexdx; 6)_[2)( +5x° 7X+1d X; 7 Iﬁdx; 8) Isin27xdx;
x° + 36 X +2x 24

9) jsm xc0s™® xdx; 10)I 3x —9x+4 x 11)I

’ ~16x+68

BAPUAHT 18
Haiitu unterpansi:
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PR _ 3dx . 3-2% o . .
1) [ +1)° - xdx; 2)]10 v 3)[5% % dx; 4)Ixcos7xdx,

G)IX —2x +5X — 1 )J- X+4

5) | In(6 + 7x%)dx:
)I ( ) X2 —6X — 16

8)j5|n xcos® xdx: 9) jsm 8xdx ; 10)'[ 5x +4x — 10)

-1

0 11) | ——
)jx +2X+5

BAPUAHT 19
Haiitn unTerpasnsl:
xdx dx 1-3x 2
1 ; 3)|e dx; 4) | (9% —x+2)Inxdx;
N A ge 9l ) J ¢ )
5)J‘xsm10de 6) IZX —2¢ +3X+1 )IX —Si(Ox2+ 21dx; 8) jsin29xdx;

9) jsinsxcosgxdx; 10)j( —3x? +2x—12)dx, 11) jﬁ
% 0

BAPUAHT 20
Haiitu unrerpansi:

1) j1x+d)>(< jg_d)éxz . 3)[Vax—1dx; 4) j(6x2 —4x—3)In xdx; 5)jxe‘9xdx;

2x3 —7x? + 20X — 1
e)j 4
X°—36

7) I ax-1 dx 8) Icos xsinxdx;  9) '[sin220xdx;

lO)j 9x +4x — 7) x; 11) jm

BTOPAA ATTECTALUA
Bapmuanr 1

1. Petuts audepeHuanbhble ypasHenus u cuctemy: a) 2y'3/x = y%;

6) xy':2y|n¥, Wl)=e; » y'—ﬂ:2x3; r) Y =x"—e*; 1) xy"+2y =0;
X

'=-9z7

e) yﬂy3 +1:O,y(l):—1, y'(l):—l; >K) yﬂ—6y'+10)’:x+49 3) {Zr_y
Bapuanr 2
1. Pemnts nuddepeHnanbHble ypaBHEHUS U CUCTEMY: a) Xy' +3y =1,

2
6) y’=y—2+3l+2;s)y'—l=x21y(1) 0:ny'=— mx'=y;
X X X
" 3 ’ " ’ X y'=3y+82,

o)y =2y%, y(-1)=1, y'(-1)=1; %) y" -3y +2y=(1—2x)e Mr—cy-3

Bapuant 3
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y+3.

1. Pemnts quddepeHnmanbHble ypaBHEHHS U CHCTEMY: a) }'= ~—;

X
vy 1
6) y'==5+5=+4; pBxy—2y=3x"; 1))"=3x+C0s5x; 1) Xy"+Yy =—";
X X \/;
"3 ’ " ’ 2X Y'Zy—Z,
Y'Yy +64=0, y(0)=4, y'(0)=2; wy" -4y’ +4y =—>; 3)

7'=y+3z
Bapuanr 4

1. Peuts quddepeHimansHble ypaBHEHHS U CHCTeMY: a) )'= [ y5 ;

, 11)=0; '+ COSX = COSX; -1 . (E):z; r(zjzl;
2y y(1)=0; B) y+y Y=\ 7= 7Y%

y'=4y -1z,
z2'=y+ 2L

. o x+2
6)y'= 22

nxy" -y =e*-x%; e yy" =(y'f; x) 46"-8y'+5y=6°; 3) {

Bapmuanr 5
1. Pemmts muddepenumnansabie ypaBHeHus u cuctemy: a) 2Yy+3X =0;
2
6)y.:y_2 vy -9, y(1)=4; B) y'—Z = _%5 r) Y =cosx+e
X X X X
"=y +5z,
o) xy"+2y =0; o)y =1—(y)*: %)y +2y =x?+2; 3) {y, y
2'=-y-3z.
Bapuanr 6

1. Petnts uddepeHnmanbhbie ypaBHerns 1 cuctemy: a) X' = 3y°;

l_l_ ﬁ _ — . 1 :_g ||: 2 .
6 y=r =30 A-D=4 » vt y=—1i 0 )= an
'=2y+1z,
1) XY+ X2y =X o)y =24y x)y" -6y +8y=3x%—1;3) {y, y
2'=4y +2z.
Bapuanr 7
3
1. Pemmts muddepeHnranbHble ypaBHEHUS U CHCTEMY: a) V' = y ;
3x+1
2
|_y y . 1 3y_ 4. " 3 _ 1 _N.
0) y—7—§+11 B) yr =X r) y =3 ¥(1)=2, y(@)=0;

y'=4y-z,

0 Y'tgx =y +1; ¢y =30y°; w)y" -4y +8y=6e""; 3 { ,
2'=y+2z2.

Bapuanr 8

1. Petuts audepeHmaibHble ypaBHeHns u cuctemy: a) y'—y2 tg X =0, y(ﬂ) =3;
3
6) y'= 2y—3 + %; B) y‘—l =xsinX; r)y"'=sin5x +cos2x; n) y"tgbx=5y’;
X X

y'=-3y -4z,

" ! l 14 4
0 dy>y" =% —1, y(0)=~/2, y(0)=m;>1<)y +2y' +5y=5X; 3) {z’—Zy—Sz

Bapuanr 9
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1. Peruts auddepeHtmanbhbie ypasHenns u cuctemy: a) Yy 4+ x2dy = dx
y
- In
6) 2y'=eX +2¥, y(e) ;B Y ————2— y( ) 1; )y”— +4x; n) xy"=y";

y'=y+z,

e)ySy”:y4—16, y(O):Z\/§, y'(0)=\/§;>i<)y"—6y'+10y=x+4; 3)
z'=4y +2z.

Bapuant 10

y+3.

1. Pemnts quddepeHnmanbHble ypaBHEHUS U CHCTEMY: a) J'= <—;
X

2

6) Y’ =%—7¥ +2; B)y'—%:%cs; M Y =x*—cosdx; nY"=(y)?;

! 4 ! — _ 32’
oy =7 (1+In l) y(1)=3,y'(1) =1; %)Y +2Y +5y =Xx—2;3) {y, y
X X 2 Z2'=Yy+51.
Bapuant 11
1. Pemnts nuddepeHnmanbubie ypaBHEHUS U CUCTEMY: Q) 2 y'e&/; = yz ;

6)y'=¥; B)y—xl—x ¥{1)=0; ny"=cos’5x; ) xy"+2y'=0;

y'=y+4z,

=72y yv(2)=1, v(2)=6: 4)y" -6y +10y=x+4:
Y =72y", y(2)=1y(2)=6; 4)y" 6y +10y=x+ 3){2,:2y+52.

Bapuanr 12

1. Pewnts quddepeHiuanbable ypaBHEHHS U CHCTEMY: a) )' = 3y2 ;

6) Xy’ = 2x2+y2+y;B)y’—3—y=—— Yy =sin5x; n) X*y"+ Xy =4;
x oxt

'=-3y+ 2z,
0)1"y°+36=0, y(0)=3, y'(0)=2;4)y" — 4y + 4y =x* + 3x; 3) {y, 4
2'=-2y+ 1
Bapuanr 13
1. Pemminth nuddepeHnpanbHble YpaBHEHUS U CUCTEMY: a) y(4 + ex)dy = e"dx;

: 3y

6) y'=§_%+4; B) Y+ =xh Yy =e” =3 my'xinx=y"

723 ,
0y"=8y°, y(0)=1, y(0)=2: w)y"+2y +5y=x: 3 {:'zyigzz.

Bapmuanr 14
1. Peruuth muddepeHimansape ypapHenus u cuctemy: a) 2Yyy+3X =0;

6) xy':yh’]%; B) Y+yCOSX=C0Sx; 1)y’ =X* +C084xX; 1) xy" =

!: _3 ,
0y =32)° y(4)=1, y'(4)=4; n)y" —y —2y=6x+1; 3 {y, y o=
2'=3y+z.
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Bapumanr 15
1. Peruuts nuddepenimansubie ypasaenus u cuctemy: a) X)' + 3y =0;

6)y—y +5y+6 )y+ =3x; r)y”:%+x;n)y”(e"+1)+y’:0;
X

y' =5y +4z,

3
[ 16201 1:21 11:2; n_2 1_3 —4 ;
DIy y() y() "y Yooy 3){z’:—2y+112.
Bapuanr 16
3

y .
3x+1’

1. Pemmts muddepeHnyransHbie ypaBHEHUs U CUCTEMY: @) V'=

2

1 ’ 5 4 " X " !
6)y:y—2—¥+1; B)Y + %= n)y =xes m) dxy"=Y';
X X X

'=y+4z,
) y(2)=-5,y(2)=-1; %)2y"+2y'+5y=2x—3; 3) {y, y

Z'=y+1
Bapuanr 17

1. Pemmts uddepeHnmansabe ypaBHEHUS U CUCTEMY: a) X)' = 3y2 ;

2
6)y':y—2+9l+12;3)y’——:—ln—x y(l) 1;r)y"=3x-sinXx; n) ytgsx =5y’;
X X X
y' =5y +1,

o) y"=50y°, y(3)=1, y'(3)=5; w)y" +2y' =3x+2x?; 3) {z':—3y+92.

BapuanT 18

1. Pemnts nuddepenimanbubie ypaBHEHUS U CUCTEMY: Q) y'—y2 tgx=0;
2

y

6)y'=F_3¥+3; By +=—, yY(0)=3i0y' = -5 0 ytgTx =Ty’
X
+ Z,
ey’ =128y°, y(0)=1, y'(0)=8; x)y"~5y'+6y=x"+5; 3 {y 3// 7
Bapuant 19
1. Pemuts nuddepenimanbabie ypaBHEHUS U CUCTEMY: ) y'= )/2_—5;
X

6) xy’:xsin%+ y; B)y'+3—y:£3, y@Q)=1; ny"=2x"-1; ») yxInx=y';
X X

y'=y+6z,
"_08 3’ 1:1, 11:7; "+ oy —3y = 2_1;
0y =98y", y(1)=1, y(1)=7; 0 y"+2y' -3y =x 3){2’:—2y+92.
Bapuanr 20

1. Pemminth nuddepenHmanbHble ypaBHEHUS U CUCTEMY: a) y'—y2 tgx=0;
2

oy =L+ Y112, ) ya20=-2C, y1)=1; 0y =hx; 2 tgx-y' =y
X X e
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y'=y-2z
72'=3y+6z

Kpurtepun onleHKH NMHCHMEHHOH KOHTPOJIbHOM PadoThI (8 pamkax pybedicHol ammecmayu)

e)y”y3 +49=0, y(3):_7’ y'(3):_1; %) yn_2y;_3y:4x2 %)

Peznamenmom BPC kagedpwr «Bvicwias u npuxiaouas mamemamuxa» npeoycmompero 25
bannos 3a evinoaHenue pyoOedNCHOU KOHMPOAbHOU pabomsl. Kajcooe 3adanue, 6xooswee 8 KOH-
MPONbHYI0, OYeHugaemcs npenooagamenem OnpeoeieHHbIM Koauvecmeom 6annos. Mmoezoswiti 6ann
3a KOHMPONBLHYIO PADOMY NOIYUAECA CYMMUPOBAHUEM OANN08 3d 8Ce 3A0AHUS.

KpnTepm‘i OICHKH OJJHOIO0 3alaHUsA:

pyOexHass KOHTpOJIbHAsI paboTa OLIEHUBACTCS MaKCHMalIbHO B 25 OamutoB. Kakmoe 3amanue, Bxoas-
1ee B KOHTPOJIBHYIO, OIIEHUBACTCS MPENo/iaBaTesieM ONpeIeleHHbIM KoaruyecTBoM OamuioB. Htoro-
BBIH 0asuT 32 KOHTPOJIBHYIO paboTy MOJIy4aeTcsl CyMMUpOBaHUEM 0asuioB 3a Bce 3amanus. [IpuBegem
KpUTEpUH OIICHKH OJHOTO 3aaHUS:

— 00yJaromuics MPaBIIIBHO PEIIWII 33/1a4y; IPH 3TOM JIOTHYHO, MTOCIIC0BATEIHLHO U apTryMEHTHPO-
BaHHO M3JIOXKHII PEIICHUE 3a/1a9M — MAKCUMaJIbHOE KOJMYECTBO OAJLIOB;

— 0Oy4Jarmuiicss B OCHOBHOM MPABWJIBHO PEIIMJI 337a4y, IOMYCTUB MPHU STOM HE3HAYUTEIIbHbIC He-
TOYHOCTHU U morpentHocT — 80% OT MaKCUMaIbHOTO KOJIMYECTBa 0aJlioB;

— 00yuvaroImuiicsi He TTOJIHOCThIO pelni 3afady, Ho He MeHee 50%, MOomyCTUB MPHU 3TOM He Oosee
OJHOH rpy0oii ook — 60% 0T MaKCUMAaTbHOTO KOJMYECTBA OAIJIOB;

— oO0yuyarouuiicss mpuBell HEMOJIHOE pelleHne 3a1a4n (creneHsb moiaHoTel — oT 30% mo 50%), nomy-
CTHUB IIPU 3TOM 3HaUYMTENbHBIE HenoueThl — 40% OT MaKCHMaJIBHOTO KOJIMYECTBA OAJLIOB;

— oOyuaromuiics mpuBen He 6osee 30% peuieHus 3a7a4u, JOMYCTUB MPU ITOM IpyOble OLIUOKU U
Heno4deThl — 20% 0T MaKCUMAJIbHOI'O KOJIMUeCTBA OAIlIOB;

— oOy4Jaronuiicss He MPUCTYIUI K PEIICHHIO 3a1a4u — 0 6aJIoB.

IK3AMEHAILIMOHHBIE BWIETHBI

BUJIET Ne 1

1. TlepBooOGpa3Has. HeonpeaeneHHbIi HHTErpajl U €ro CBOICTBA.

2. Pemuts muddepeHpanbHble ypaBHEHUS:

1) 5+ Ydx=yJ4+xdy; 2) y'=xsinx; 3)y" +8y +20y=x+4.

3. Pemuts 3amauy Komm: y'—ﬂ =2x%; y(1)=0.
X

y'=2y-z,
4. Pemnts cucreMy b depeHnalbHbIX YPaBHEHHA: 4
2'=y-2z,
etgx X2
5. Haiitu uHTETpasbL: I—Z dx; j—3dx ;| sin ® xcosxdx.
COS” X 1+2x
BUJIET Ne 2

1. WHrerpupoBaHue MO YacTsIM.
2. Pemuth nuddepennmanbablie ypaBHEHUS:
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y=Y52 gy =Leax gy 2y +by=x-2

3. Haiitu uactHoe pemenune: Y + % y= % ,een Y1) =0.

y'=y+z,
4. Pemnthb cuctemy quddepeHIHalbHbIX yPABHEHUH: § .
7'=y-1;

H 2
X arcsinx
5. HaiiTi UHTErpabl: ijOS?XdX; j 5 dx; I( ) dx.

1+ 2x J1-x2

BUJIET Ne 3

=

WuTerpupoBanme qpoOHO-palMOHATBHBIX (DYHKIIHH .
Pemute mudepennnansubie ypaBHEHUS

1) 2y%/x=y%  2) y"=cos’x ; )Yy —-2y"+50y=x.

no

. . T
3. Haiitu wactHoe pemenue: Y + YSIN X =SIN X, ecu y(E) =0.

!/

y'=—-y+5z,
z'=-2y-3z;

4. Pemmtsh cucremy nudQepeHIaIbHbIX YPaBHEHHUN: {

dx X
5. Haiitu wHTEerpass: I 5 ; .[ de; IXZ In xdx .
XIn®x ¢1+5X
BUJIET Ne 4
1. HaTterpupoBaHue BHIpAXKEHUH, COEPIKAIUX TPUTOHOMETPUYECKHE ()YHKIIHHA.
2. Pemuts quddepeHnnanbHble ypaBHEHUS:
1)y@+w{hy:eﬁk; 2) YV'=x+sin3x; 3)y"'+6y +10y=3x+7
. LV 1
3. Haiitu yactHoe pemenne: Y +—=SIN X, ecnu y(ﬂ') =—.
X
y' =4y -2z,
4. Peummtsb cucreMy qudQepeHIaIbHbIX YpaBHEHUH]: , .
2'=Yy+2z

arctg”® x xdx .
5. HaiiTu MHTErpaisr: I—gzdx; I 5 jxsm 4xdx .
1+x 5+ X
BUJIET Ne 5

1. Onpenenennslif uaTerpai. CoiicTa onpenenenHoro naterpaia. ®opmyna Hetotona-JIeitOnuma.
WMHTerpupoBaHue 10 4acTsM.
2. Pemuth quddepeHmanbHble ypaBHEHUS:

” ) Y=g
’ (x+1)3

_3+Y

1) y'=
4 x* -3

3. HaiiTi 4acTHO€ pereHue: y'—l = x°, y(l) =0.

X

. 3)y" —4y +5y=x%+30.

y'=2y-12,
7'=y-2z7;

4. Pemuth cucremy nuepeHInaIbHbIX YpaBHEHUI: {
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5. Haifn uHTCTpAITHI: jsinzxdx; Ithxdx; IXCOSZXdX.

BUJIET Ne 6

1. OcHOBHBIE TOHSTHUS TeOpHH AU HEPESHINATBHBIX YPABHECHHUH.
2. Pemiuth muddepeHnranbHble ypaBHEHUS:

1) 2yy+3x=0; 2) y"=2xInx; 3)y"—2y +26y=6x+1.
3. Haittu yactnoe pemenue: Y —2xy =x ,ecn Y(0) =2.

y'=y+z
4. Pemnth cuctemy nudpepeHIraIbHBIX YpaBHEHUM: { , "
7’ =Yy—-1,
dx 1 1
5. Haiitu uHTETpasbl: I — ; J‘ dx; J'42dx
sin®(5-3x)  73x-2 (3x-2)
BUJIET Ne 7

1. Auddepenunansubie ypaBHEHUS nepBoro nopsaka. OcHOBHbIE MOHATHS. Teopema cyliecTBoBa-
HUS U €IUHCTBEHHOCTH pelieHus 3anaun Komm.
2. Pemmuts nuddepenimansubie ypaBHEHUS:

1) xy'+1°=0; 2) y"=sin5x+2x°, 3) V' -2y +17y=4x.
3. Haiitu wactHoe pemenue: Y — 3% =X, ecmn Y1) =2.

y' =4y +2z,
4. Petnts cuctemy nudpepeHunanbHbIX ypaBHEHUH: | .
Z'=Y+5z
5. Haitti mnTerpas: Ixe‘3xdx; jcos2 Xdx ; j(1+ 7x)* dx.

BUJIET Ne 8

1. Tudpdepenuuanbuble ypaBHEHHUs C Pa3IeISIOIUMUCS EPEMEHHBIMM.
2. Pemuth nuddepeHranbHble ypaBHEHHS:

1) xy'=3y* 2y =e"-3x; 3)y' +2y +82y=3x+2.
3. Haiitu yactHoe pemenue:  )'+)COSX =COSx, ectu Y (0) =2.
y' =4y + 6z,
7' =4y +2z7;

4. Pemnth cucremy nudepeHInalbHbIX YpaBHEHUI: {

arcsin x

N
BIJIET Ne 9

. JIuneituple audQepeHnnanbHble ypaBHEHUs IEPBOTO MOPSAKa.

. Peruts muddepennmanbrbple ypaBHEHUS:
5

1) y'= y . 2)y”:cosx-sin2x; 3) 2y"+2y'+5y=2x-3.

3x+1
3. Haittu gactnoe pemenne: (2X+1)y' + Yy =X, ecu y(0) = 2/3.

y'=5y+3z,
2'=2y+4z;

dx ; Icosz6xdx; I5xln xdx .

5. HaiiTu wmHTErpasnsi: I

N —

4. Pemuth cucremy nuddepeHanbHbIX ypaBHEHU: {
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dx.

1 1
5. Haiitu uHTErpasss: I—dX ; J. xe_GXdX; j
J25-6x2 1+2x

BUJIET Ne 10

1. Inddepennmanpapie ypaBHEHUS BBICIIMX MOPSAKOB. 3anada Komm. YpaBHeHHs, TOMyCKalOMye
MMOHMKEHUE TIOPsIJIKA.
2. Pemuth nuddepennmanbubie ypaBHEHHUS:

1) y—’tgx=0: 2) y'=xX+cosdx: 3) y"-10y'+26y=x+5.
3y _

3. Haiftn wactroe pemenne: y'+—2 = x*, ecom y(=1) =1.
X

y' =5y +3z,
z'=4y+4z;

4. Pemuth cucremy nudepeHInaIbHbIX YpaBHEHHI: {

X X
5. HaliTu MHTErpasi: Itg—dx; I—ZdX; jXCOS3XdX.
6 3+4x
BUJIET Ne 11

1. JIuneiinble OJHOPOIHBIE U HEOJHOPOIHBIE TuddepeHranbHbie ypaBHeHUs. CTpyKTypa o01iero
peleH st TMHEHHOTO OTHOPOAHOTO AU (HepeHINATEHOTO YPaBHEHHUSI.
2. Pemuth nuddepennmanbabie ypaBHEHHUS:

1) y,:y_—S; 2) y”=sin2x; 3) V' +12y'+37y=x-1.

2x
3. Haiitu yactHoe pemenne: Y — Y ——3, ecm y=2.
X X

y'=5y+2z,

4. Petnts cuctemy nudpepeHunanbHbIX ypaBHEHUH: | .
z2'=3y+4z;

5 dx 4 .
5. HaiiTi MHTErpaJibL: .[2—; ~[(2 +7X)"dx; _[xsm 3xdx.
cos” (4 —3x)

BUJIET Ne 12

1. MeToa Bapualiiy MpOU3BOJIbHBIX MOCTOSIHHBIX PELIEHUS] HEOJHOPOIHOTO JUHEHHOro quddepeH-
LMAJIbHOTO YPaBHEHUS C IPOU3BOJIBHOM NMPABOH YaCThIO.
2. Pemuth nuddepennmanbHbe ypaBHEHUS:

D Y=g DY =btxi 3 4BysSy=2c6.
X’y X

3. Haiitu wactHoe pemenue: Y — Y ——, eca y(l) =1.
X X
y'=3y -5z,
4. Peunthb cucreMy auddepeHnalbHbIX YPaBHEHUHA: 4 .
'=y+z
3
.« —4x? X -3
5. Haiitu unTerpaisr: Ixe dx; j 2 dx; Ism xXdx.
1+ 5%
BUJIET Ne 13

1. JIuneitapie ogHOpOAHBIE MU QepeHnnanbHbIe ypaBHEHHUS BTOPOTO TOPSIIKA C TIOCTOSTHHBIMU KO-
s puIeHTaMH.
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2. Pemuts nuddepeHmanbHbie ypaBHEHUS:

1) y'-y'ctgx=0; 2) y'= % ; 3) Y +6y +25y=x-1.
sin“ 2x

3. Haiitu gactHoe pemtenue: Y + Y =3x, ecmn y=2.

2x
y'==7y+1,
2'=-2y-5z;

] _ X
5. HaiiTu uHTErpasbl: ICOSS XSsin xdx ; IXG 9XdX; I—dX

10 + 3x?
BUJIET Ne 14

1. JIuneitapie HeoTHOPOIHBIE MU (EepeHIMATTEHBIE YPAaBHEHUS BTOPOTO mopsiaka. CTpykTypa o01ero
pEIICHUSI.
2. Pemmuth muddepeHnmanbapie ypaBHEHUS:

1) Xy'=y*—4; 2) y'=4cos2x; 3)y" -8y +32y=4x.

4. Pemuth cucremy nuepeHInalbHbIX YpaBHEHHIH: {

3 2
3. Haiitu gactnoe pemenne: Y’ + 2 —»ecm y(@) =1.
X x
y'=4y-z,
4. Pemmtsb cucteMy AuddepeHIHATbHBIX ypaBHEHN I § :
2'=-y+4z,
X
5. HaifTu uHTErpassl: IctgG —10x)dx; Ixezxdx; Ig 5 dx.
+ X

BUWJIET Ne 15

1. Cucremsl nuddepennmanbubix ypaBHeHuit. Hopmanehsie cuctemsl. 3agada Ko, Merton uc-
KJIFOUCHHS] HEU3BECTHBIX.

1) (*+5)dy+ye®dx=0; 2)y"=6/x*; 3)y -8y +17=e".
3. Haiitn gactroe pemenne: Y + Xy =—X 3, eciu y(O) =3.

y'=3y -1z,

4. Pemnth cucremy nudepeHInalbHbIX YpaBHEHUI: { ,
Z7'=Y+1,

o . 1 . —-2X . 1
5. Haiitn HUHTCrpabl: J.m dX , J‘X€ dX , Jm dX .

Yr1Bepxaaro
« » 20 1. 3as. kagheopoii

Kpurepuu ouneHKM (8 pamkax npomesicymounol ammecmayuu)

Peznamenmom BPC xageopwt « Bvicuas u npuxiadnas mamemamurxay omeem cmyoeHma Ha
IK3aMeHe OYeHUusaemcs no 5-6aiibHou wKae.
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Kputepnuii oieHKH 0TBeTa Ha IK3aMeHe:

— 5 0a/1710B MOJIYYaeT CTYAEHT, IPOJEMOHCTPUPOBABIIMM MOJIHOE BJIaJEHUE 3HAHUSIMU B COOTBET-
CTBMM C TpeOOBaHUAMM y4e€OHOH MpPOrpaMMel, T.€. PELIMBIIUI BCe 3aJaHus 0e3 OMMOOK B JOruye-
CKUX PACCYKACHUAX U B 0O0CHOBAHUY PEIICHUS;

— 4 a1 MOoTy4aeT CTY/AEHT, KOTOPBIN IpU IIOJHOM BJIQJICHUU 3HAHUSIMU B COOTBETCTBUU C TpeOo-
BaHUSIMM Y4€OHOH IPOTrpaMMBbl IOIYCTUI OTAEIbHbIE HECYILIECTBEHHbIE OIINOKHU JIMO0 TPUBEJCHHbIE
UM peIlIeHUs] HEeAOCTaTOYHO 0OOCHOBAHBI;

— 3 0aJuIa MOJTyyaeT CTYACHT MPH HETOJIHOM W3JI0KEHUU IMOJyYSHHBIX 3HAHUN, JOMYCTUBIIMNA TPU
9TOM OTHACJIbHBIC CYIICCTBCHHBIC OLHI/I6KI/I,

— 2 0ajn1a mony4yaeT CTYACHT Npu OECCHCTEMHOM H3JI0KEHHWH MaTepuana, JOIMYCKAIOMMNA Cylie-
CTBEHHBIE OLTMOKH, KOTOPHIE MOTYT MPENSATCTBOBATh YCBOSHHIO JaibHENIel yaeOHoM nHPOpMaLnu.

TPETUM CEMECTP 5
BOITPOCHI 1JIS1 KOJJIOKBUYMA (TEKYIIUH KOHTPOJIb)

PA3JIEJT: «TEOPYS BEPOSITHOCTEU U MATEMATUYECKASI CTATUCTUKA»

1. TIIpenmer Teopun BeposSTHOCTH. IIpocTpaHCTBO 3meMeHTapHBIX cOOBITHH. OCHOBHBIE OIpenere-
HUSL.

2. Tlonsrtue cmyyaitHoro coObITHs. Kitaccuieckoe onpeaeneHne BEpOSITHOCTH.

3. DnemeHTsl KoMOMHaTOpuKU. IIpaBuiao cymMbl U mpaBuio mpousBeneHus. [lepectanoBku, coye-
TaHHS U Pa3MEILCHHUS.

4. TeopeMmbl CII0KEHUS U1 YMHOXKEHHSI BEpOATHOCTEH. VY cioBHas BeposiTHOCTh. HezaBucumocTs co-

OBITHIA.

®opmyina nonaHou BepoaTHocTU. PopMyiia baiteca. BeposaTHOCTb OLEHKH TMITOTES.

6. HesaBucumsle ucnsitanus. ®opmyna beprymmu. HauBeposTHeiiee 4ncio HACTYIUIEHUS COOBI-

TUA B cxeMe bepHyium.

Penkue coOprtusi. ®opmyna [lyaccona.

8. JlokanbHas M MHTerpajibHas TeopeMbl MyaBpa-Jlamnaca. OTKIOHEHHE OTHOCUTEIBHON 4acTOTHI
OT ITIOCTOSTHHOM BEPOATHOCTH B HE3aBUCHMBIX MCIIBITAHUSIX.

9. Ompenenenue ciydyaifHOW BeNMWYMHBL. Buabl ciaydaliHbIX BenuuuH. [[MCKpeTHbIE CilydaiiHble Be-
nnuuHbl. DyHKIHS paclpenesIeHNs U €€ CBOMCTBA.

10. TunuuHble pacrnpenereHHs TUCKPETHBIX CIy4ailHBIX BEJMYMH: PaBHOMEpPHOE, OMHOMHAIBbHOE,
IIyacconoBckoe.

11. MaremaTHueckoe OKHUIaHuE U JUCIIEPCUs TUCKPETHOM CiTydyaifHON BEJIMUMHBI.

12. HenpepbiBHBIE citydaiiHble Benn4yuHbL. DYHKIHS pacrlpeneieHds W IUIOTHOCTh BEPOSTHOCTH
CIIy4alHOM BEJIMYMHBI, UX B3aUMOCBS3b U CBOMCTBA.

13. PaBHOMepHOe, IMOKa3aTeIbHOEe M HOPMAIBHOE pacHpe/IelIeHUs HEIPEPHIBHOW CITydaliHON Beiu-
YUHBI.

14. MaremaTnueckoe OKuAaHUE U JUCTIEPCHUS HETPEPHIBHOW Cly4yailHON BEIHUYMHBI.

15. HopmanbsHoe pacmpeznesieHHe M ero cBOMCTBa. 3akoH Ooibinux uucen. Teopemsl bepnymiu u
UYeorimena. [{enTpanbHas npenenbHas Teopema JlsmyHosa.

16. Cucremsl ciyyailHbIX BenuuuH. Pacripenenenue nBymMepHOW ciydaiiHOW BennuuHbl. KoBapua-
s 1 koapduuueHt koppensauuu. Jluneinas perpeccus. KoBapuannoHHas ¥ KOppesisiUOHHas
MaTpULbl CIIy4aliHOTO BEKTOPA.

o

~

36



17. DneMeHTH MaTeMaTUYECKON CTAaTUCTHKU. [ eHepanbHas W BBHIOOPOYHAs COBOKYMHOCTH. Bapua-
LMOHHBIN PAI.

18. T'mcrorpamma, smMrnupudeckast QyHKIUS pacipeneseHus, BRIOOPOUHAs CPEIHSS U TUCTICPCHSI.

19. Cratuctuyeckue OLIEHKU: HECMEUICHHBIE, 3P PEKTHBHBIE, COCTOATENbHBIC. [lorpenHOCTh O1eH-
k. JloBepuTesbHas BEPOATHOCTh U JIOBEpUTEIbHBIA MHTepBal. OmnpeneneHne HeoOXOAUMOro
o0beMa BeIOOpKH. [IpHHIINIT MAaKCUMAaTBHOTO MPaBIOTOA00HS.

20. dynkuMoHaNbHAsA 3aBUCUMOCTH U perpeccusi. Kpuble perpeccun, ux coiictsa. Koagduuuent
KOpPPEJSIUH, KOPPEISIIHOHHOE OTHOIIICHUE, MX CBOMCTBA U OLIEHKH.

21. Craructudeckue MeToJbl 00pabOTKH pe3yiabTaToB HaOmwoaeHui. OnpeneinecHue mapaMmeTpoB
HEJIMHEWHBIX YpaBHEHUUN PErpeccud METOJOM HAaMMEHbBIIHUX KBaJpaTOB HEMOCPEICTBEHHO U C
MTOMOIIIBIO JTMHEAPU3YIOIINX 3aMEH NIepeMEHHBIX. [[OHATHE O KPUTEPUIX COTIIACHS.

Kputepum oueHku (6 pavxax mexkyweu ammecmayuu,)

Pecnamenmom BPC kageopvl «Bvicuwias u npuxiadnas mamemamuxay npedycmompero 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku paspabomanst, ucxoos u3 pazoeienus oa-
J108: 5 bannos 3a oceoeHue meopemudeckux 60npoco8 OUCYUNIUHbL, 5 6aN108 — 3a 8bINOIHEHUE 00-
MAWHUX 3a0AHUL.

Kpurepnu onieHKH 0TBETOB HA TeOPEeTHYECKHE BONPOCHI:

— 5 6aJJI0B BBICTABIISIETCSI CTYJICHTY, €CIIH OH M3JIOKUII COJIEpP’KaHKE BOIPOca B 00beMe, IPEIyCMOT-
PEHHOM IIPOrpaMMOM, IIPX 3TOM H3JIOKHII MATEPUAJI TPAMOTHBIM S3bIKOM, TOYHO HMCIIOJIb3YSl MaTeMa-
TUYECKYI0 TEPMHHOJIOTHIO M CHMBOIIUKY, B ONPE/ICIICHHOM JIOTHYECKON TIOCIICI0BATEILHOCTH;

— 4 6ajJ1a BBICTABISIOTCS CTYACHTY, €CIIU MPH JOCTATOYHO ITOJITHOM W TPaMOTHOM OCBEIICHUU BO-
poca OH JIOMYCTHJI HEOOJIbIINE HETOYHOCTH, HE HCKAXKAKOIIUE MATEMATHYECKOTO COJIEPYKAHHS OTBe-
Ta;

— 3 6as1a BBICTABIISIOTCS CTYACHTY IPHU HEIOJIHOM PACKPBITUU COJICPKAHUS BOIPOca (COJepKAHHE
BOIIPOCA M3JI0KEHO (PparMeHTapHO, HE BCET/a IMOCJIEI0BaTEIbHO), HO MOKa3aHO o0Iee MOHUMaHue
BOIIPOCA; JIOMYIICHbI OIUOKY P UCIIOJIh30BAHUU MAaTEMATUICCKON TEPMUHOJIOTUH;

— 2 0aju1a TOJIy4aeT CTYACHT, MPOJAEMOHCTPUPOBABUINN OOPHIBOUHBIC 3HAHHUS M JIOMYCTHBIINI
OIIMOKH B OINIPEJICIICHUH MTOHITUH U TP UCTIOIB30BAHUU MaTEMATUYECKONH TEPMHHOJIOTHH;

— 1 0anJ nmosydaer CTyIEHT, IPOIEMOHCTPUPOBaBIIMii 3HaHue MeHee 10% marepuana, BEIHECEHHO-
T'O Ha KOJIJIOKBUYM.

KOMILIEKT 3AJAHUM J1JISI KOHTPOJIBHOM PABOTHI (PYBEKHBII KOHTPO.Ib)

INEPBAS ATTECTALUSA

BAPUAHT 1

1. B smwmke 8 neraneil, 5 U3 KOTOpBIX - KayecTBeHHbIE U 3 - ¢ Aedexkrom. Haynauy ussnekator 4
neranu. KakoBa BEpOsSTHOCTH TOTO, YTO 2 U3 HUX - KAUECTBEHHBIE.

2. DK3aMeHalMOHHas porpamma coctout u3 20 BonpocoB. CTyaeHT 3HaeT 15 BOMpocoB NporpaMMBbl.
Kak BeposTHOCTB TOTO, YTO CTY/IEHT OTBETUT Ha JIBa I1OCJIEI0BATENBHO 3aJaHHBIX BOIpoca?

3. B marasune npoaaror 00yBb, MU3rOTOBJICHHYIO Ha Tpex (abpukax: 70 map — nepBoit padbpuku, 20
nap — Bropod 1 10 map — Tperbeit ¢paOpuku. Bes npoaykius nepBoit paOpUKy - KaueCTBEHHAS;
JUIsL BTOPO 1 TpeTheil padpuk cootBercTBeHHO: 60% 1 70% kadectBa. KakoBa BEpoSITHOCTH TO-
o, 4TO KyIUIEHHAs Hayjaady rnapa o0yBU oKkazaioch kauecTBeHHoW? Ecnu mapa o0yBU KauecTBEH-
Has, TO YeMy paBHa BEpOATHOCTH TOTO, YTO OHA M3TOTOBJIEHA HA BTOPOii (habpuke?

4. OOblyHyI0 MOHETYy Opocanu 5 pa3. Uemy paBHa IpH 3TOM BEpOATHOCTH BbIMaJieHUsl repba JBa
paza?

BAPUAHT 2

1. Habupas Homep TenedoHa, abOHEHT 3a0bUT NOCIeAHNE TpH IM(phl U HaOpan ux Hayaaudy. Haiimure
BEPOATHOCTH TOT'0, YTO HAOpaHbI HYKHbIE IU(PBI, €CITM U3BECTHO, UTO BCE U(PHI pa3IHYHbIE.

2. Tpwu cTpenka CTpeNsIOT 0 MUILIEHH ¢ BeposTHOCTAMU nonaganus 0,7; 0,8 u 0,9 cooTBETCTBEHHO.
KakoBa BeposITHOCTb TOT0, YTO IPY OJJTHOM 3aJIIIEe TONaAyT B MUILIEHb BCE TPU CTpesKa?
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B niepBoM simmpke 7 kadecTBEHHBIX 1 3 e(hEKTHBIX M3/IETHST; BO BTOPOM — 6 KaUeCTBEHHBIX U 4 1edeKT-
HBIX u3/1enus. V3 epBoro siyka BO BTOPOM MEPEKIIaIbIBaAIOT OTHO U3/IEHE, a 3aTEM U3 BTOPOTO SIIIIMKa
W3BJICKAIOT OJTHO M3ziene. KakoBa BEpOsITHOCTB TOTO, UTO 9TO HU3/E/ME Ka4eCTBEHHOE?

4. BcxoxecTs ceMsH miieHUlbl coctaBisieT 80%. Yemy paBHa BEpOSTHOCTh TOTO, YTO U3 8 moce-
SIHHBIX CEMSIH B30MJIET POBHO 57

BAPUAHT 3

1. Ha onunakoBbIX KapToukax mudpsr: 1, 2, 3,4, 5, 6, 7, 8, 9. 3TH KapTOUKH OEpyT OJHY 3a IPYroi
U TIePEBOPAYMBAIOT TaK, YTOOBI OHU Jiernu nudpamu Bepx. Haiimute BepoATHOCTH TOTO, YTO HO-
Mepa KapToudek OyayT uaru mo nopsaaky 1, 2,3,4,5,6,7, 8, 9.

2. Ilepsblit cTyneHT U3 25 BOmpocoB nporpaMMmbl Berydmi 20, Bropoit — 15. Kaxkmomy cTyneHTy 3aa-
10T TI0 OJTHOMY Bonpocy. OIpeieiuTe BEpOITHOCT TOT0, YTO 00a CTYACHTA CIIAIOT SK3aMEH.

3. Hexkro, 3a01yIMBIIUCH B JIeCy, BbIIIEN Ha MOJSIHY, OTKYyAa Beso 4 noporu. M3BecTHO, 4TO BEepo-
SITHOCTU BBIXOJIa U3 JIECY 3a 4ac JUIsl pa3IMYHbIX J0por paBHbl cooTBercTBeHHO 0,8; 0,6; 0,3 u
0,1. Yemy paBHa BEpOATHOCTH TOT'O, YTO 3a0JyIUBIIMICS TOIIEI IO MEPBOM JOpOTe, €CIU H3-
BECTHO, YTO OH BBIILIEN U3 Jeca uepe3 yac?

4, MHrpanpHas KocTh og0OpomieHa 9 pas. Haiinure BeposSTHOCTh BBIAJACHUS SAHMHUIIBI 6 pas.

BAPUAHT 4

1. W3 xonoasl B 36 kapT Hayrajn BbiOupaioT 4 kapTbl. KakoBa BEpOSTHOCTh TOTO, YTO CPEId HHUX
OKaXXyTCsl TpH Ty3a?

2. Uwmerotcs aBe ypHbI: B 1-i1 — 6 KenThIX U 4 CUHUX; BO 2-i — 8 JKeNThIX U 2 CHHUX Iapa. 13 kax-
JIOM ypHBI M3BJICKAIOT MO0 OAHOMY Imapy. KakoBa BeposITHOCTh TOTO, YTO M3BJICYCHHBIC HIAPHI
pa3HbIX [[BETOB?

3. U3 25 cTyneHTOB TpyIIBl 5 CTYAEHTOB 3HAIOT BCEe 25 BOMPOCOB Mporpammel. 10 CTyJeHTOB BHI-
yuuiu 1o 20 BOIpocoB, 7 CTyEHTOB - 10 15 Bompocos, Tpoe - 1o 10 Bonpocos. CiiydailHO BbI-
3BaHHBIN CTYJIEHT OTBETUJI Ha 3a/IaHHBINA Bompoc. KakoBa BEPOATHOCTh TOTO, YTO OH U3 TEX TPEX
CTYJEHTOB, KOTOpbIE TOATOTOBMWIH 20 BOIIPOCOB.

4. UrpanbHas kocTh nojnopoieHa 10 pa3. Haliqute BeposTHOCTD BbINaIeHUsI «TPOUKN» 7 pas.

BAPUAHT 5

1. B xop3une 10 6enbix u 6 yepHbIX mapoB. Haynauy u3siekarot 5 mapoB. KakoBa BeposiTHOCTH TO-

ro, 4T0 313 HUX OeCJIbIe U 2 YepHbIe?

2. Ha npenmnpustun UMEIOTCS TpU aBTOMOOUIsA. BeposTHOCTH 6€30TKa3HOM paboThl 1-TO M3 HUX

pasna 0,9; 2-ro — 0,8; 3-ro — 0,7. Haiigute BeposSTHOCTH TOTO, UTO JIBa U3 HUX, OE3pa3IMIHO KO-
TOpBbIe, OE30TKA3HBI B TEUEHUE ONIPEIEICHHOTO BPEMEHHU.

3.V pH6aKa €CThb TpHU M3IH00JICHHBIX MeCTa pLI6aJ'IKI/I, KOTOPBIC OH IMOCCHIACT C OJMHAKOBOH BEpOAT-

HOCTBIO0. BeposTHOocTH ynauHo# pwiOanku aisi 1-1o, 2-To U 3-TO MECT paBHBI COOTBETCTBEHHO

11 1

g; E u —. PpiOak oTnpaBwmiics Ha peIOaJIKy M yJaua yiaslOHynack emy. KakoBa BEpOsSTHOCTb TO-

ro, 4YTO OH yaui Ha 1-m mecte?

4. Pabounii obcmyxuBaer 10 crankoB. BeposTHOCTE HEOOXOAUMOCTH PETYIIMPOBKU IS KAXKIOTO W3 HUX

1
paBHa — . KakoBa BepOSTHOCTb TOT0, YTO paboueMy MpUJIETCs OTPEryIMpoBaTh POBHO 4 cTaHKa?
BAPUAHT 6
1. B aymutopuu 6 roHomeil u 5 neBouek. Haynauy oroOpansl 7 cryneHToB. KakoBa BepoOsSTHOCTb

2.

TOTO0, YTO OTOOpaHbI 4 1oHOIIEH U 3 AeBYIIKU?

B ypne 50 mapos: 15 cunux, 5 3enensix, 20 kpacHbsix u 10 Genbix. KakoBa BeposTHOCTB TOTO,
YTO U3 YPHBI U3BJIEKAIOT [IBETHOM I1ap?

[loxynarens ¢ paBHBIMU BEPOSITHOCTSIMH IOCELIAET TPU MarazuHa. BeposaTHOCTH TOro, YTO OH
caenaet nokynky B HuX paBHbl: 0,5; 0,3 u 0,1. [TokynaTens MOCETHSI OJUH U3 3TUX MAarasuHOB U
crenai nokynky. Kakoa BeposiTHOCTb, YTO 3TO ObLI NEPBBIN MarasuH?

KoHnTposibHOe 33a1aHne COCTOUT U3 5 BOMPOCOB, HA KaXK/IbIM U3 KOTOPBIX Jaercsd 4 BapHaHTa OT-
BETA, U3 KOTOPBIX | MpaBUIIBbHBIN, a OCTAJIBHBIE TPU HeNpaBUiIbHbIE. HailquTe BEposITHOCTH TOTO,
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YTO CTYJEHT, HE3HAIOIIMI OTBETa HU Ha OJIMH BOMPOC, BHIOEPET CiIy4yaiHO 3 npaBUIbHBIX OTBETA
Ha 3THU 5 BONIPOCOB.

BAPUAHT 7

1.

2.

4.

B rpynne 12 crynenTos, cpeau koTopsix 4 ornuuHuka. Ilo cnucky otoOpansl 5 crynenTos. Ka-
KOBa BEPOATHOCTH TOTO, YTO 3 U3 HUX OTIUYHHUKA?

Ilepssiii cTtyneHT u3 30 BonpocoB mporpaMmMbl Belyuui 25, a Bropoil — 20. Kaxxagomy cryneHty
3a[1al0T 10 OJHOMY Bompocy. OmnpeneauTe BEpPOSATHOCTh TOTO, YTO MPABUIBHO OTBETUT TOJBKO
IIEPBBIN CTYJCHT.

Ha npeanpustun u3rotaBnuBarOT M3JeiHs Ha Tpex KoHBeiepax. Ha mepBoit nmuHuuM mnpousso-
mutcs 30% wuznenuit ot o0mero oobema, Ha BTOpo JUHUM — 25%, Ha TpeThel — OCTaJIbHAS
4acTh MPOAYKIMU. ['0OTHOCTh U3/Ienui, IPOU3BEACHHBIX HA ATUX JIMHUAX COCTABIISIET COOTBET-
cTBEHHO 97%, 98% u 100%. Onpenenute, 4To Hayraj B3sTOE U3EINE, BHITYILIEHHOE IPEANPHUs-
THEM, OKa)KeTCsI OpaKOBaHHBIM.

B cembe 5 nereii. Cuutas BEpOSITHOCTH POXKIACHUS MAJIbUMKA U ICBOUYKU OJMHAKOBBIMU, HAUIUTE
BEPOSITHOCTH TOTO, YTO CPEIU JIeTEeH 2 Malb4yMKa U 3 JIEBOYKH.

BAPUAHT 8

1.

2.

W3 xonozb! B 36 kapT BBIHUMAIOT Hayraj JABe KapThl. KakoBa BEpOSITHOCTh TOTO, YTO OHU OJHOU
mactu?

B macrtepckoil He3aBUCHMO APYT OT Apyra padoTaroT J1Ba CTaHKa, BeposTHOCTH TOro, B TEUEHHE
yaca NEepBbI CTAaHOK He MOTpedyeT BHUMaHMs MacTepa, paBHa 0,9, a Juid BTOpPOro CTaHKa 3TO
BepoATHOCTH paBHa 0,8. HaiiTu BepoSATHOCTb TOro, 4TO B TEYEHHE Yaca HU OJMH U3 CTAHKOB HE
notpe0yeT BHUMaHUsS MacTepa.

B siuke HaxoasTCs OJMHAKOBBIE U3/CININSI, U3TOTOBJIEHHBIE Ha IBYX cTaHKax: 40% u3naenuii uz-
TOTOBJICHBI Ha MEepPBOM cTaHke U 60% Ha BTOpOM cTaHKe. bpak mpoayKIuu nepBoro cTaHka co-
craBisier 2%, Broporo —1%. HaiiTu BepoOSTHOCTH TOTO, YTO CIIy4ailHO BBIOpaHHOE M3ZEIHE W3-
TOTOBJICHO Ha [IEPBOM CTaHKE, €CJIM OHO OKaXETCsl OpaKOBAHHBIM.

B kxBaptupe 8 snexrpuueckux jgammnoyek. s kaxaod JaMIOYKU BEPOSITHOCTh TOTO, YTO OHA
ocTaeTcs UCIpaBHOM B TeueHue roja pasHa 0,8. KakoBa BeposITHOCTb TOr0, YTO MPUIETCS 3aMe-
HUTb POBHO MOJIOBUHY JIAMIIOUYEK?

BAPUAHT 9

1.

2.

4.

Cpenu 25 cryneHtoB rpynmnsl, B Kotopoil 10 aeByiek, pa3birpbiBatoT 6 OWUIETOB HA CTYAEHYECKYHO
BecHy. Haiire BeposiTHOCTB TOTO, UTO Cpeiu 00IaiaTenel OMIeTOB OKXXYTCs 3 IEBYIIIKH.

B ypHe 7 6enbix u 3 dyepHbIX mapa. M3 Hee mocnenoBaTesibHO OUH 3a JPYTUM H3BIIEKAIOT J1Ba
mrapa. KakoBa BeposiITHOCTB TOTO, 4TO 00a mapa oesbie?

B sty simpkax HaxoJATCsl OJIMHAKOBBIE 110 BECY U pa3MepoM Iiapel. B aByx smukax — o 6 Oe-
JbIX U 4 depHbIX. B nBYX npyrux smpkax — no 8 O6ebX U 2 YepHbIX 1mapa. B ogHoMm smmke —
Bce 1mapsl Oenble. Haynauy BeiOMpaeTcs SIIMK M U3 HErO U3BJIEKAETCs Iap, KOTOPBIM OKazasics
6enbiM. KakoBa BepoOSITHOCTH TOTO, YTO O€Nblil 1Iap U3BJIEUEH U3 SIIIUKA, COJIEPKAILEro TOJIBKO
Oenple mapbl?

B maxmatsl UrparoT 1Ba IaxMaTrucTa OJUHAKOBOro MactepcTBa. KakoBa BEpOSTHOCTH BBIMIPATh
TPH MAPTUH U3 IIECTH [T KAXKJIOTO IIaXMaTHCTa, €CJIM HUYbH HE 3aCUUTHIBAIOTCS.

BAPHUAHT 10

1.

2.

KakoBa BeposTHOCTH TOT0, YTO MPH 3aMOTHEHUN KAPTOUKHU «CIIOPTIIOTO 6 U3 36 OyaeT yragaHo 5
HOMEpPOB?

B rpynme 25 crynenrtos, u3 Hux 15 ronomel u 10 neBymek. KakoBa BEpOATHOCTH TOTO, YTO U3
BBI3BAaHHBIX Ha y/1ady TpeX CTYACHTOB IEPBBIE JIBE JACBYIIKH, TPETHH — FOHOIIA?

ITo mocce, Ha koTopoM ctout 6en3zo3anpaBka (A3C), nBmKyTcs aBToMooOmIH: 60% — JErKOBEIE,
30% — rpy3oBuku u 10% — aBTOOYCHI. BeposTHOCTB TOro, YTO OyAET 3ampaBIATHCA: JETKOBas
mamuHa — 0,2; rpy3oBuk — 0,4; aBTro0yc — 0,1. Ha 3anmpaBky 3aexana mamuna. Haiinure BeposT-
HOCTb TOTO, YTO 3TO - TPY30BHK.
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4.

YCTpoiCTBO COCTOUT M3 § HE3aBUCHUMO PAOOTAIOIINX AJIEMEHTOB. BEpOSTHOCTH OTKA30B KaX10-
T0o U3 3JICMCHTOB 34 BPCMs1 T OJWHAKOBLI U PABHBI p = 0,2 . Haiitu BCPOATHOCTH OTKa3a, CCJIIN

JUISL TOTO IOCTATOYHO, YTOOBI OTKA3aTH XOTsI ObI TPH dJIEMEHTA U3 8.

BAPUAHT 11

1.

4.

Tpunuatu Bemmyckaukam ['THU npenocrasnens! 15 pabounx mect B I'po3Hom, 8 — B ['ynepme-
ce, 7 — B ApryHe. KakoBa BEpOATHOCTb TOT0, YTO J1Ba Ipyra OKaKyTCs IO PacCIpEICIICHUIO B
OJIHOM T'OpOJI€, €CIIU PACIPENEISIOT CTYICHTOB HayAady.

KpyroBass MUIIEHb COCTOUT U3 TpEX HENEPECEKAIOIMUXCs 30H. BeposATHOCTH monajaHus B 3TH
30HBI IPU OJJHOM BBICTpene cooTBeTcTBeHHO paBHbl 0,1; 0,3 u 0,4. Haiitu BepoATHOCTB: a) 1O-
[1a/1aHUs B IEPBYIO WIK TPEThIO 30HBI; 0) MpoMaxa Mo MHUILEHH.

Crynent Bbryunn 30 Bonpocos u3 40 no nporpamme. Koraa ais Hero BeposiTHee cAaTh 3K3aMeH
— KOTJla OH 3aiJET Ha DK3aMEH IIEPBBIM WJIH BTOPbIM?

BeposiTHOCTH MOKYNKH OpaKoBaHHOTO KOMIUIEKTa rocyasl paBHa 0,1. Haiinute BeposiTHOCTD TO-
ro, 4TO U3 7 KYIJICHHBIX KOMILUIEKTOB 5 OyneT 6e3 Opaka.

BAPUAHT 12

1.

2.

4.

B xop3une 6 6enpix u 4 yepHbIX mapa. M3 Kop3uHbI H3BJIEKAOT cpasy JiBa mapa. Kakosa Bepo-
ATHOCTb TOT'O, YTO 3TH IIAPbl OJTHOrO L1BETA?

Haiitu BeposiTHOCTH TOTO, 4TO HayAauyy B3ATOE JBY3HAUHOE YMCIIO OKAXKETCS KPaTHBIM JHOO0 2,
00 5, 00 TOMY M JPyroMy OJJHOBPEMEHHO (T.€. JETUTCS XOTS OBl OHO U3 ITUX YHCEN).

Ha tpex nouepeit — Makky, Manuny u Pagumy — B ceMbe BO3JI0’K€HA 00513aHHOCTh MBITH MOCY-
ny. Makke npuxoautcs BeITONTHITE 20% Bceit pabotel. Octanbhabie 80% Manuna u Paguma ne-
nsT nononam. J{ns Makku BeposiTHOCTH pa3ouTh Tapenky paBHa 0,01. {ns Manunsl u Pagumsl
3Ta BEPOATHOCTH cocTaBisieT cooTBeTcTBeHHO 0,03 1 0,04. Ux mama He 3HaeT KTO ceiddyac MOET
MOCYAy, HO CIBIIIUT C KyXHU 3BOH pa3duToil Tapenku. KakoBa BepOSTHOCTH TOTO, YTO MOCYAY
Mbuta Manuna?

Bexoxects kiyOHeilt kaptodens paBHa 80%. Uemy paBHa BeposSTHOCTH Toro, 4ro u3 20 moca-
YKEHHBIX KapTo(eTuH B30HAeT pOoBHO 157

BAPHUAHTI13

1.

2.

4.

B ypue 6 6enbix u 4 yepHbIX mapa. M3 ypHBI U3BIEKaAIOT cpa3y JBa mapa. KakoBa BEpOsITHOCTH
TOT0, YTO 3TH LIAPhl PABHOTO 11BEeTa?

[IpousBeneH 3ann W3 ABYX OPYIWH MO MHIIEHH. BEpOSATHOCTh momamaHus U3 MEPBOTO OPYAUs
pana 0,8, u3 Broporo — 0,9. HaiiTu BepOATHOCTb TOPAKEHUS LIEIIN.

[Taccaxxup MoxeT oOpaTUThCs 3a MOJIyYEeHUEM OuiieTa B OJHY U3 Tpex Kacc. BepositHocTu 006-
pallleHus B KOKAYIO KacCy 3aBUCAT OT MX MECTOIOJIOKEHUS U paBHBI cOOTBeTCTBEHHO 0,5; 0,2 1
0,3. BeposTHOCTH TOTrO, 4TO K MOMEHTY IIPUXO/ia NTaCCaKUpa UMEOLUecs B Kacce OMIeTsl OyayT
IIPOJaHsbl, I 3TUX Kacc paBHbI cooTBeTcTBeHHO 0,1; 0,2 1 0,3. [Taccaxxup HanpaBuics B OJHY
Kacc u npuodpen 6uner. KakoBa BeposSTHOCTb, UTO 3Ta Obljia rnepBas kacca?

B nexe 6 MotopoB. [l KaXka0ro MOTOpa BEPOSATHOCTH ObITh BKJIFOUEHHBIM B JJAHHBIH MOMEHT
paBHa 0,8. KakoBa BeposITHOCTb TOT0, UTO B IaHHBII MOMEHT BKJIIOYEH 4 MoTOpa?

BAPUAHT 14

1.

Ha xoproukax nanucansl uncna 1, 2, 3,4, 5,6, 7, 8,9, 10. Dt kapTOouku jexar nudpamMu BHU3
U THIaTeNbHO Nepemeanbl. Haynauy BeiOuparoT aBe kapTouku. KakoBa BepOsSTHOCTB TOTO, YTO
Pa3HOCTb MEXKAY NEPBbIM BEIOPaHHBIM YHCIIaM U BTOPBIM OyAET paBHa 2.

3aBoj BeIyCTHI 90% KadeCTBEHHBIX M3IENHM, U3 KOTOPbIX — 60% u3aenuil — BBICIIETO COPTA.
KakoBa BeposITHOCTb TOTO, UTO HayAauy BEIOpaHHOE M3JIeNIMe BBICIIEro copTa’?

B rpynne cnoprcmenoB 20 JIbDKHUKOB, 6 BeocuIeAucToB U 4 0eryHa. BeposTHOCTH BBIIOJHUTH
CTIIOPTUBHBIN pa3psii TakoBa: i JbDKHUKOB — 0,9; ms Benocunenucra — 0,8 u st 6eryna — 0,6.
Haiigute BeposTHOCTH TOTO, UTO BBIOPAHHBIN HayAauy CIOPTCMEH BBIMIOJIHUI CIOPTUBHBIN pas3-
pan.

BeposATHOCTH M3roTOBNICHUS OpaKOBaHHOM JeTanu p = 0,05. KakoBa BeposiTHOCTH TOTO, YTO

cpeau 10 u3nenuii 8 - HeOpakOBaHHBIX?

BAPUAHT 15
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Bocemb pa3nuyHbIX KHHUI pacCTaBISIIOT Hayraj Ha moisike. HaliTu BepoOSITHOCTH TOTO, YTO JBE
onpe/ieJICHHbIE KHUTH OKaXKYTCsl TOCTaBJICHHBIE PSIIOM.

BeposiTHOCTE TOrO, YTO JI€Tallb, U3TOTOBJICHHAS HAa 1—M CTaHKe BBICIIETro copta, paBHa 0,7. s
BTOPOTO CTaHKa 3Ta BeposTHOCTH paBHa (,8. KakoBa BEpOSTHOCTH TOTO, YTO XOTs ObI OJHA W3
JBYX JIeTajeil, U3rOTOBJIEHHBIX 110 OJTHOM Ha Ka)KI0M CTaHKE, KauecTBEeHHa?

[Ipu pa3peiBe cHapsizia 0Opa3yrOTCsl OCKOJIKM TPEX BECOBBIX KATETOPUM: KPYIHBIE, CPEIHUE U
MeJIKHEe, TpudeM OT obmiero yucia ux gonu coctasistor 0,1; 0,3 u 0,6. [Ipu nonaganus B 6po-
Hio BTP kpymHbIii ocko0k npobuBaet ee ¢ BepossTHOCThIO 0,9; cpenumii — 0,3 u menkuii — 0,05.
B Oponro nomnan ouH 0cKoJ0K U mpoduit ee. Haiinure BeposTHOCTH TOTO, YTO MpOoOOUHA clefa-
Ha MEJIKHUM OCKOJIKOM.

Uucino KOpOTKUX BOJIOKOH B MAPTUHU XJIOIKA COCTaBIAeT 25% BCero KoimuecTBa BoJIOKOH. Ka-
KOBa BEPOSITHOCTh TOTO, YTO B OTAEIHLHOM B3SITOM ITyuke U3 20 BOJIOKOH KOPOTKHUX BOJIOKOH OY-
ner 147

BAPHUAHT 16

1.

4.

B xopoOke 5 kpacHbIX, 3 3eneHbIX U 2 CHHUX KapaHjama. Haynaay 6e3 Bo3BpalieHus U3BJIeKa-
10T 3 kapaHjama. Haiitu BEpOATHOCTB TOTO, 4TO BCE KapaHAAIlX Pa3HOTrO LBETA.

BeposATHOCTH MOpaskeHUs TIepBOil MUIIEHH s JaHHoro crpenka pasHa 2/ 3. Eciu npu nepsom
BbICTpeie 3aMKCUPOBAHO MONAaHNe, TO CTPEJIOK MOJIyYaeT MPaBo Ha BTOPOM BBICTPE MO ApY-
roii MuIeHu. BeposTHOCTh mopakeHus: 00enX MHIIEHEH pu IBYX BhIcTpenax pasHa 0,5. Onpe-
JIEJINTh BEPOATHOCTD ITOPAKEHUSI BTOPOY MUILIEHHU.

B paiione 24 crynenra I'THU: u3 vux — 6 crynentst ®Aulld, 12 — [II'C, 4 -HTD u 2 — I'TID.
BepositHocTh caath ceccuto it ctyaeHToB TakoBel: 0,9 — mus @AulIU, 0,6 — nna III'C, 0,7 —
HT® u 0,5 — I'TI®. KakoBa BeposSTHOCTh TOTO, YTO HayJady B3SAThIM CTYJEHT pailoHa YCHEIIHO
cllal Ceccuro?

IIponsBonutcs 21 BbICTpEN IO LEJIN, BEPOSITHOCTD IIONAJaHUS B KOTOPYIO IIPU OJJHOM BBICTpEIIE
paBHa 0,25. Haiitu BeposiTHOCTh 16 monamanui.

BAPUAHT 17

1.

4.

CobOpanue, Ha KOTOPOM TMPUCYTCTBYET 25 YEIIOBEK, B TOM YHUCJE 5 KCHIIHUH, BRIOUpAET Jeiera-
LIUIO U3 Tpex yenoBeK. HallTu BeposSsTHOCTH TOro, 4TO B JIEJIEralliio BOMIYT ABE MKEHIMHBI U OJUH
MYKYHHA.

BeposTHOCT nonaganys B MUIIEHb EPBbIM CTpekoM paBHa 0,6, a BTopeiM — 0,7. CTpenku caena-
JI1 TI0 OJJTHOMY BbICTpeny. KakoBa BEpOSTHOCTB TOTO, YTO MOMAZET TOJIBKO OJUH U3 HUX?

B marasun nocrynuino 60 map o0yBu ¢ oaHOM (padpukH, Ha KOTOPOM BhITyckaoT 90% o0yBu
OTJIMYHOTO KauecTBa, U 80 map oOyBu apyroi gpadpuku, Ha KOoTOopoi Beiyckatorcs 70% o0yBu
OTJIIMYHOTO KadecTBa. KakoBa BEpOATHOCTB TOTO, UTO CIy4aiiHO OTOOpaHHas MOKyIMaTeleM B Ma-
razuHe napa o0yBH — OTJIMYHOIO KadecTBa?

beuto nocaxeHo 28 ceMsiH UMEHS C OJHOM U TOW K€ BEPOSTHOCTBIO BCXOXKECTH Ul KaKJ0TO,
paBHoii 0,25. KakoBa BeposITHOCTB TOTO, 4TO B30MaeT 17 cemsiH?

BAPHUAHT 18

1.

Ha xaproukax namnucansl uucna 1, 2, 3, 4, 5, 6, 7, 8, 9. Ot kapTouku JiexaT nudpamMu B HU3 U
THIaTeNbHO Nepememansl. Haygauy BeiOMparoT Tpu kapTouku. KakoBa BepoOSTHOCTH TOTO, UTO
MOJIYYUTCS Yucio 325, ecu UX paciioyoKUTh B MOPsIKE BbIOOpa?

B kiacce 14 manpunkoB u 16 neBouek. CiaydaifHIM 00pa3oM BBIOMPAIOT JIBYX ydueHUKOB. Kako-
Ba BEPOATHOCTH TOTO, YTO OyIyT BHIOPAHBI IEBOUKA U MaIbUUK?

B 300Mmaraszune B Tpex akBapuymax IiaBaet 1o 12 peibok. IIpu 3Tom B nepBom akBapuyme — 4
30J10ThI€ PBHIOKH, BO BTOPOM — 3 30JI0ThI€ PBIOKU, B TPEThEM — 2 305I0ThIe pblOKU. U3 ciydaitHO
BBIOPAHHOT'O aKkBapuyMa JIOBAT COUYKOM IEpBYIO MOMaBIIytocs pelOKy. KakoBa BEposITHOCTb, YTO
9TO 30JI0Tast peIOKa?

Ha cranke nsroroBunu 20 neranei nns 1ByX cTaHkoB. KakoBa BepoATHOCTH TOro, 4yro 13 us
3TUX JleTaleld M3TOTOBJIEHBI JJISl MEPBOrO CTAHKA, €CJIU BEPOSATHOCTh M3TOTOBJIEHMSI Ha 3TOM
CTaHKE JIeTall IepBoro craHka pasHa 0,87

BAPUAHT 19
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B xopobe 6 kpacHbIxX, 3 3eneHbIx U 1 cuHMiA kKapaHaam. Haygaay 6e3 Bo3BpaIeHUs] H3BICKAIOT
TpH KapaHzaiia. HaliTu BeposiTHOCTB TOT0, YTO BCE KapaHAallld OJHOTO IIBETA.

2. DOK3aMeHAlMOHHBINH OUJIET COAEPKUT TpU Borpoca. BeposiTHOCTH TOTO, YTO CTYJEHT OTBETHUT Ha
NepBbIi, BTOpOH, TpeTuil Bompockl paBHel 0,7; 0,8 u 0,9 coorBercTBenHo. Haiitu BepoATHOCTH
TOTO, YTO CTYJIEHT OTBETUT Ha BCE TPH BOIIPOCA.

3. TamoXeHHBIH TOCMOTpP aBTOMAIIHMH JIENAIOT JIBa TaMOXKeHHUKA. B cpeanem u3 kaxapix 100 ma-
WKH 45 NPOXOIUT Yepe3 NMEePBOro MHCIEKTOpa W 55 U3 COTHU — 4Yepe3 BTOPoro. BeposaTHocTh
TOTO, YTO MalluHa He OyneT 3ajepkana, cocrasiser: 0,95 y nepBoro tamoxennuka u 0,85 y
BTOporo. OuepeHas MalIMHa He 3ajepkaHa. Haiiiure BeposTHOCTh TOTO, YTO OHA IMpoILia J0-
CMOTp Y HEpBOr0 HHCIIEKTOPA TAMOKHH.

4. B smmke 10 Genbix u 5 yepHbIX mapoB. Haynady ¢ Bo3BpaTom m3BiekaroT 4 mapa. Kakosa Be-
POSITHOCTH TOTO, YTO 3 pa3a U3BJICKJIM O€JIbIii map?

BAPUAHT 20

1. JecsaTh TOMOB ciay4ailHbIM 00pa3oM paccTaBisAIOT Ha moiike. KakoBa BeposSTHOCTH TOTO, UTO TpU
onpeJieJICHHbIE KHUTH OKaXKYTCsl TOCTaBJICHHBIMU PsiioM?

2. BeposTHOCTH TOTO, UTO MEPBOE OPYIME MOPa3UT Leib paBHa 0,8, a BEpOSATHOCTH TOTO, UTO MOpa-
35T 1I€J1b IEPBOE U BTOPOE OpYAHUE IpH OJHOM 3aine, paBHa 0,48. KakoBa BeposITHOCTb TOTO, YTO
BTOpPOE OPYIHE MOPA3UT LeNb IPU OJHOM BBICTpene?

3. TeneBu3opbl BBITYCKAIOTCS TPEMs 3aBOJAMH B KOJIMYECTBEHHOM OTHOIICHUHU 1:2:3, mpuuem Be-
POSITHOCTH Opaka Juis 9TUX 3aBOJIOB COOTBETCTBEHHO paBHBI 3%, 2% u 1%. Haynauy kyruien-
HBI TEJIEBH30p OKasalicsi OpakoBaHHBIM. KakoBa BEpOSITHOCTH TOTO, YTO 3TOT TEIEBU30P BHIY-
IIEH TPETHUM 3aBOJIOM?

4. BepoATHOCTB TOTO, YTO INOCETUTENbL Mara3uHa CIENAeT MOKYIKH, paBHa D = 0,2. Kakosa Be-
POSITHOCTB TOTO, UTO U3 6 TTOceTUTENEH 2 CeNaloT MOKYIKU?

BTOPASA ATTECTALUA

BAPUAHT 1

1. Jlns 3aaHHOTO 3aKOHA pacrpeesieHusl IBYMEPHOI Cy4aiiHON BETMYHUHBI HATH KO3 PUIu-
€HT KOpPPEJSLUU U YPaBHEHHUE PETPECCUU.

2. Cnydaitnast BenmumunHa X pacrpeiesieHa 10 HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJieHre BEIOOPKH MPEACTaBIECHO B TaONIuUIIe:

X
v 1 3 4
2 0,16 0,10 0,28
3 0,14 0,20 0,12

Xi

3,5

3,7

3,9

4,0

4,1

Nn.

1

3

5

4

4

Haiitu ¢ HanexxnocThio 0,95 OBepUTENbHBIN HHTEPBAI IJI OIICHKA MAaTEMAaTHUECKOTO OKUAAHUS U C
HaJeKHOCTHIO (0,97 — 1151 OLIEHKU CPETHETO KBAIPATHYHOTO OTKIIOHEHHUSI.
BAPUAHT 2

1. Jnst 3a0annoco 3aKoHA pacnpeqeieHUs] TBYMEPHOU CITydailHOM BETWYUHBI HAaUTH KOd(Dpuiiu-
€HT KOPPEISILIUYA U YPABHEHUE PETPECCUHU.

X

v 2 3 5
1 0,06 0,18 0,24
4 0,12 0,13 0,27
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2. CnyyaitHas BenmuunHa X pacrpeziesieHa 1o HopMallbHOMY 3aKoHY. CTaTHCTHYECKOE pacipe-
nefieHre BEIOOPKU MPECTABICHO B TaOIUIIE:

i 3,6 3,7 3,8 4.4 4,2
n, 3 5 2 1 4

X

Haiitu ¢ nagexuocteio 0,95 noBepuTenbHBIN HHTEPBAJ JJIs1 OLIEHKH MAaTEMATUYECKOT0 OKUIAHUS U C
HaAeKHOCTbIO 0,97 — 1151 OLIEHKU CPEHET0 KBAPAaTUIHOIO OTKIOHEHHUS.
BAPUAHT 3
1. JIng 3amaHHOTO 3aKOHA pacHpeeNeHHs IBYMEPHOU CIy4ailHOW BeTUYMHBI HAUTH K03 duIu-
€HT KOPPEISIIUU U YPaBHEHUE PETPECCHUH.

X
Y 1 2 4
3 0,12 0,24 0,22
4 0,20 0,15 0,07

2. Cnydaitnas BenumuuHa X pacrpeiesieHa 10 HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJieHre BEIOOPKH MPEACTABICHO B TabIHULIe:

X. 9 10 11 12 14
n. 4 5 3 2 1

Haiitu ¢ HanexxHocthio 0,95 noBEpUTENBbHBIA HHTEPBAJ ISl OLICHKH MAaTEMAaTHYECKOTO OKUIAHHS U C
HaJIeKHOCTHIO 0,97 — 1151 OLIEHKU CPETHETO KBAJIPATHYHOTO OTKJIOHEHHUSI.

BAPUAHT 4
1. JInsg 3amaHHOTO 3aKOHA pacHpeeNieHHs IBYMEPHOU CIIy4ailHOW BETMYMHBI HAUTH K0d(hHuIn-
SHT KOPPEJISNH U YPaBHEHUE PETPECCUH.

X

v 2 3 4
1 0,16 0,10 0,28
3 0,14 0,20 0,12

2. Cnyuaitnas BenuuuHa X pacrpezenieHa o HopMalabHOMY 3aK0oHY. CTaTHCTHUUYECKOE pacmpe-
JieJIeHUE BRIOOPKH MIPEACTABJICHO B TaOIHIIE:

X. 9 10 11 13 14
n. 5 6 4 8 3

Haiitu ¢ HagexHocthio 0,95 noBepUTENBHBIN MHTEPBAI JJIS OIEHKH MAaTEMaTHYECKOTO OKU 1A~
HUS U ¢ HaJKHOCThIO (0,97 — JUIsl OLIEHKHU CPETHETO KBAPATUYHOT'O OTKIOHEHUSI.

BAPUAHT 5
1. JIng 3amaHHOTO 3aKOHA pacHpeeNeHus IBYMEpHOU Cly4aiiHOW BeTWYMHbBI HAUTH KO3 duiin-
€HT KOPPEJSILUU U YpaBHEHHUE PETPECCUU.

X

y 2 3 5
5 0,06 0,18 0,24
6 0,12 0,13 0,27
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2. CnyyaitHas BenmuunHa X pacrpeziesieHa 1o HopMallbHOMY 3aKoHY. CTaTHCTHYECKOE pacipe-
nefieHre BEIOOPKU MPECTABICHO B TaOIUIIE:

X. 6,1 6.5 6.6 7,0 7.4
n, 2 3 1 4 2

Haiitu ¢ HanexxHocThio 0,95 OBEpUTENBHBIN UHTEPBAI I OLIEHKH MAaTEMATUYECKOT0 OXKHUIAHUS U C
HaJeXHOCTbIO 0,97 — 151 OLEHKU CPEIHETO KBAIPATUYHOI'O OTKJIOHEHHUSI.
BAPUAHT 6
1. Jlnst 3a1aHHOTO 3aKOHA PaCIpeeICHHs TBYMEPHOM CITy4ailHOM BETMYMHBI HAUTH KOdDPuIin-
€HT KOpPPEJSALUU U YPaBHEHUE PETPECCUMN.

2. Cnyuaitnas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKoHY. CTaTHCTUYECKOE pacipe-
JielieHUE BRIOOPKHU MPEACTABICHO B TaOIHIIE:

X

v 2 3 4
1 0,16 0,10 0,28
3 0,14 0,20 0,12

X.

58

6,0

6,2

6,3

6,8

n.

6

4

5

2

3

Haiitu ¢ HanexxHocThio 0,95 10BepUTENbHBIN UHTEPBAI U1 OLIEHKHM MAaTEMATUYECKOT0 OXKHUIAHUS U C
HaAe)KHOCTBIO 0,97 — 111 OLIEHKU CPEJHET0 KBaAPaTUYHOIO OTKJIOHEHHUS.
BAPUAHT 7
1. JIng 3a1aHHOrO 3aKOHA pacHpeeNeHusl IByMEpHON ciy4aiiHOM BeITUYnHbl HAaUTH K03 duu-
€HT KOPPEISILIUY U YPABHEHUE PETPECCUM.

X

v 2 4 5
1 0,12 0,13 0,24
3 0,18 0,06 0,27

2. Cnydaiinas BenuumHa X pacrpesiesieHa 1o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pactipe-
JieJieHre BEIOOPKH MPEACTAaBICHO B TaONIuUIIe:
X.

. 12 16 19 21 25
n; 10 12 14 9 5

Haiitu ¢ HanexxnocThio 0,95 OBEpUTENbHBIN HHTEPBAI AJI OIICHKH MAaTeMaTUYECKOTO 0KHUIaHUS U C
HaJeKHOCTHIO (0,97 — 1151 OLIEHKU CPETHETO KBAIPATUYHOTO OTKJIOHEHUSI.

BAPUAHT 8
1. Jlns 3amaHHOrO 3aKOHA pacnpeesieHus: IBYMEPHOU Cily4aiiHON BETMYMHBI HAaTH KO3 PUIin-
€HT KOpPPEJSALMU U YPaBHEHHUE PETPECCUM.

X

v 4 5 6
2 0,06 0,18 0,24
3 0,12 0,13 0,27
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2. CnyyaitHas BenmuunHa X pacrpeziesieHa 1o HopMalbHOMY 3aKoHY. CTaTHCTHYECKOE pacipe-
nefieHre BEIOOPKU MPECTABICHO B TaOIUIIE:

X. 14 15 20 21 24
n, 7 6 8 10 9

Haiitu ¢ HanexxHocThio 0,95 OBEpUTENBHBIN UHTEPBAI I OLIEHKH MAaTEMATUYECKOT0 OXKHUIAHUS U C
HaAe)KHOCTBIO 0,97 — U1l OLIEHKU CPEJHET0 KBaAPaTUYHOIO OTKIOHEHHUS.

BAPUAHT 9
1. Jlynst 3aiaHHOTO 3aKOHA pacIpeesICHHs IBYMEPHOU CIIy4ailHOW BETUYMHBI HAUTH KOADPuIin-
€HT KOPPEJSLUU U YPaBHEHUE PETPECCHUMU.

X

. 2 4 5
1 0,12 0,13 0,24
3 0,18 0,06 0,27

2. Cnyuaitnas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKoHY. CTaTHCTUYECKOE pacmpe-
JielieHUe BRIOOPKH MPEACTABJICHO B TaOJIHIIE:

X. 0,2 0,4 0,8 1,0 1,2
n, 6 4 2 5 3

Haiitu ¢ HanexxHocTsio 0,95 n0BepUTENbHBIN UHTEPBAJ [JI OLIECHKHM MAaTEMaTUYECKOT0 OXKUAAHUS U C
HaAe)KHOCTBIO 0,97 — U1l OLIEHKU CPEJHETO KBaAPaTUYHOIO OTKJIOHEHHUS.
BAPUAHT 10
1. JIng 3a1aHHOrO 3aKOHA pacHpeeNeHusl IByMEpHON ciy4aiiHOM BeITUYnHbl HAaUTH K03 duu-
€HT KOPPEISILIUY U YPABHEHUE PETPECCUM.

2. Cnydaiinast BenumumHa X pacrpeiesieHa 1o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJieHre BEIOOPKH MPEACTAaBICHO B TaONIuUIIe:

Y
X 1 3 4
3 0,13 0,24 0,12
6 0,18 0,06 0,27

X;

0,4

0,5

0,9

1,2

1,4

n.

3

5

6

6

6

Haiitu ¢ HagexxHocthio 0,95 noBepUTENBHBIA HHTEPBAJ /IS OLIEHKH MaTEMAaTHYECKOTO OXKHUIAHUS U C
HaJeKHOCTHIO (0,97 — 1151 OLIEHKU CPETHETO KBAIPATHYHOTO OTKJIOHEHHUSI.
BAPUAHT 11
1. Jlns 3amaHHOrO 3aKOHA pacnpeesieHus: IBYMEPHOU Cily4aiiHON BETMYMHBI HAaTH KO3 PUIin-
€HT KOPPEeJSILIUN U YpaBHEHUE PErPecCu.

Y

X 1 3 4
3 0,13 0,24 0,12
5 0,18 0,06 0,27
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2. CnyyaitHas BenmuunHa X pacrpeziesieHa 1o HopMallbHOMY 3aKoHY. CTaTHCTHYECKOE pacipe-
nefieHre BEIOOPKU MPECTABICHO B TaOIUIIE:

X. 10 11 12 14 16
n. 7 5 4 6 8

Haiitu ¢ HanexxHocThio 0,95 OBEpUTENBHBIN UHTEPBAI I OLIEHKH MAaTEMATUYECKOT0 OXKHUIAHUS U C
HaJeXHOCTbIO 0,97 — 151 OLEHKU CPEIHETO KBAIPATUYHOI'O OTKJIOHEHHUSI.
BAPUAHT 12
1. Jlynst 3aiaHHOTO 3aKOHA pacIpeesICHHs IBYMEPHOU CIIyYailHOW BETUYMHBI HAUTH KOADPuIin-
€HT KOpPPEJSALUU U YPaBHEHUE PETPECCUMU.

2. Cnyuaitnas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKoHY. CTaTHCTUYECKOE pacipe-
JielieHUe BRIOOPKH MPEACTABJICHO B TaOJIHIIE:

X

. 3 5 6
1 0,12 0,24 0,22
3 0,20 0,15 0,07

X.

9

11

12

14

15

n.

9

12

14

9

6

Haiitu ¢ HanexxHocThio 0,95 10BepUTENbHBIN UHTEPBAI U1 OLIEHKHM MAaTEMATUYECKOT0 OXKHUIAHUS U C

HaJCXKXHOCTBIO 0,97 — JIA OICHKH CPEAHCTO KBAAPATUIHOI'O OTKIIOHCHUS.

BAPUAHT 13

1. Jlns 3aaHHOTO 3aKOHA pacmpeesieHus: IBYMEPHOI Cily4aiiHON BeTWYHHBI HAUTH KO3 duiu-
€HT KOpPEJSLUU U YPaBHEHHUE PETPECCUU.

2. Cnydaiinast BenumumHa X pacrpeiesieHa 1o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJieHre BEIOOPKH MPEACTAaBICHO B TaONIuUIIe:

X

v 4 6 8
3 0,13 0,08 0,12
5 0,20 0,16 0,31

X;

12,1

12,5

12,7

13,0

13,2

n.

1

2

4

1

2

Haiitu ¢ HageKHOCTBIO 0,95 ,[[OBepI/ITeJ'ILHHﬁ HWHTCPBAJI JIs1 ONCHKHW MATEMAaTUYICCKOTO O KUJAHUA U C

HaJeKHOCTHIO (0,97 — 1151 OLIEHKU CPETHETO KBAIPATHYHOTO OTKJIOHEHHUSI.

BAPUAHT 14

1. Jlns 3amaHHOrO 3aKOHA pacrpezesieHusl IBYMEpHOH Cily4aiiHON BETUYHMHBI HAUTH KO3PPUIn-
€HT KOpPPEJSALMU U YPaBHEHHUE PETPECCUM.

X

v 3 4 7
3 0,30 0,20 0,10
6 0,05 0,12 0,23
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2. CnyyaitHas BenmuunHa X pacrpeziesieHa 1o HopMallbHOMY 3aKoHY. CTaTHCTHYECKOE pacipe-
JiefieHre BEIOOPKU MPECTAaBICHO B TAOIUIIE:

X.

12,2

12,4

12,5

12,7

13,0

n.

4

8

3

2

8

Haiitu ¢ HanexxHocThio 0,95 OBEpUTENBHBIN UHTEPBAI I OLIEHKH MAaTEMATUYECKOT0 OXKHUIAHUS U C

HaJeKHOCTHIO 0,97 — 1151 OLIEHKU CPETHET0 KBAaIPAaTUYHOT'O OTKJIIOHEHUS.

BAPUAHT 15

1. Jlynst 3aiaHHOTO 3aKOHA pacIpeesICHHs IBYMEPHOU CIIy4ailHOW BETUYMHBI HAUTH KOADPuIin-
€HT KOPPEJSLUU U YPaBHEHUE PETPECCHUMU.

X

v 4 6 8
2 0,24 0,30 0,05
5 0,10 0,12 0,19

2. Cnyuaitnas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKoHY. CTaTUCTHUECKOE pacipe-
JielieHUe BRIOOPKH MPEACTABJICHO B TaOJIHIIE:

X. 15 17 20 21 25
n. 1 3 2 4 6

Haiitu ¢ HanexxHocThio 0,95 10BepUTENbHBIN UHTEPBAI U1 OLIEHKHM MAaTEMATUYECKOT0 OXKHUIAHUS U C
HaAeKHOCTBIO 0,97 — U1l OLIEHKU CPEHET0 KBaAPaTUYHOIO OTKIOHEHHUS.

BAPUAHT 16
1. Jlns 3aaHHOTO 3aKOHA pacmpeesieHusl IBYMEPHOI Cy4aiiHON BeTMYHUHBI HATH KO3 PUIu-
€HT KOpPEJSLUU U YPaBHEHHUE PETPECCUU.

X

v 5 7 9
4 0,14 0,15 0,21
7 0,16 0,20 0,14

2. Cnydaiinast BenuumHa X pacrpeiesieHa 10 HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJieHre BEIOOPKH MPEACTAaBICHO B TaONIuUIIe:
X.

. 20 22 23 25 26
n, 4 2 2 3 1

Haiitu ¢ HanexxnocThio 0,95 OBEpUTENbHBIN HHTEPBAI [JI OIICHKH MAaTEeMaTUYECKOTO OKHIAHUS U C
HaJeKHOCTHIO (0,97 — 1151 OLIEHKU CPETHETO KBAIPATHYHOTO OTKJIOHEHHUSI.

BAPUAHT 17
1. Jlns 3amaHHOrO 3aKOHA pacnpezesieHus: IBYMEPHOU Cily4aiiHON BETMYMHBI HATH KO3 pHIu-
€HT KOpPPEJSALMU U YPaBHEHHUE PETPECCUM.

X

v 1 4 6
3 0,14 0,12 0,13
7 0,13 0,20 0,28
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2. Cnydaitnas BenuuuHa X pacrpeziesieHa o HOpMalbHOMY 3aKoHY. CTaTHCTHYECKOe pacipe-
JieJICHUE BRIOOPKH MIPEACTABICHO B TaOIHIIE:
X.

, 16 18 21 24 25
n. 12 10 14 8 6

Haiitu ¢ nagexuoctoeio 0,95 noBepuTenbHbIA UHTEPBAJ JIs1 OLICHKM MAaTEMATUYECKOT0 OKUIAHUS U C
HaJeKHOCTbIO 0,97 — 1151 OLIEHKU CPEHET0 KBaPAaTUYHOIO OTKIOHEHHUS.

BAPUAHTI18
1. JIng 3amaHHOTO 3aKOHA pacHpeeNieHHs IBYMEpHOU CIy4aiiHOW BeTUYMHBI HAUTH K0d(huIu-
SHT KOPPEJSILIH ¥ YpPaBHEHUE PETPECCUHL.

2. CnyuaiiHas

X

v 5 8 10
2 0,11 0,13 0,26
6 0,21 0,06 0,23

BeauynHa X

pacrpenenena o HopMajabHOMY 3aKoHY. CTaTUCTHUECKOE pacipe/eieHue BHIOOPKH Mpe/I-
CTaBJICHO B Ta0JMIIe:

X; 18 25 29 36 40

n, 3 1 4 6 6

Haiitu ¢ HanexxHocthio 0,95 moBEpUTENBbHBIA HHTEPBAJ JIJISl OI[CHKH MaTEMAaTHYECKOTO OXKHIAHHS U C
HaJeKHOCTHIO 0,97 — 1151 OLIEHKU CPEIHETO KBAIPATHYHOTO OTKJIOHEHHUSI.

BAPUAHT 19
1. JInsg 3amaHHOTO 3aKOHA pacHpeeNieHHs IBYMEPHOU CIIy4ailHOW BETMYMHBI HAUTH K0d(hHUIn-
SHT KOPPEJSILIH U YPaBHEHUE PETPECCHU.

X
Y 4 7 9
4 0,22 0,09 0,32
7 0,14 0,17 0,06

2. CnydaitHas BenuuuHa X pacrpeziesieHa o HOpMalbHOMY 3akoHY. CTaTUCTHUECKOe pacipe-

JieJIeHUE BRIOOPKH MPEACTABJICHO B TaOIHIIE:

X.

12

15

18

19

23

i
n

5

3

1

4

i 2

Haiitu ¢ HanexxHocThio 0,95 1OBEpUTENBHBIN HHTEPBAJ JJI OLIEHKH MaTeMaTUYECKOT0 0KMJIaHUS U C
HaAe)KHOCTBIO 0,97 — U1l OLIEHKN CPEHETO KBaPaTUYHOIO OTKIOHEHHUS.
BAPUAHT 20
1. JIng 3amaHHOTO 3aKOHA pacHpeeNeHusl IBYMEpHOU Cy4aiHOW BeTUYMHBI HAUTH K03 duIu-
€HT KOPPEISILIUN U YPAaBHEHUE PETPECCHUM.

X

v 8 9 12
1 0,14 0,11 0,18
6 0,23 0,04 0,30
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2. Cnydaitnas BenuuuHa X pacrpeziesieHa o HOpMalbHOMY 3aKoHY. CTaTHCTHYECKOe pacipe-
JieJICHUE BRIOOPKH MIPEACTABICHO B TaOIHIIE:
X.

, 44 46 47 50 52
n, 4 5 8 6 7

Haiitu ¢ nagexuocteio 0,95 noBepuTenbHbIM HHTEPBAJ JJIsI OLICHKH MAaTEMATHYECKOT0 OKUIAHUS U C
HaJeKHOCTbIO 0,97 — 1151 OLIEHKU CPEHET0 KBaPAaTUYHOIO OTKIOHEHHUS.

Kpurtepnu oleHKH NHCbMEHHOM KOHTPOJILHON PabdoThl (8 pamkax pybedcHou ammecmayu,)

Pecnamenmom BPC kagedpvl «Bvicuias u npuxiaoHas mamemamuxay npeoycmompeno 25
06ann08 3a 6vinoIHeHUe pPyOedCHOU KOHmMpOAbHOU pabomwl. Kadjcooe 3adanue, 6xodsujee 8 KOH-
MPONLHYIO, OYEHUBAEMCS npenooagamenem ONpeoeleHHbIM KOAuyecmeom 0annos. Mmozoswviti 6an
3G KOHMPOJILHYI0 pabomy NoIYUaAemcs CyMmMuposaruem 0auios 3a ece 3a0aHusl.

Kpurepuii oueHku 0JHOTO 3aJaHUA:
pyOexxHasi KOHTpOJIbHAs paboTa OLIEHHWBAETCs MaKkcMMaibHO B 25 GamnoB. Kaxnoe 3aganue, BXos-

1iee B KOHTPOJBHYIO, OLIECHUBACTCS MPENo/IaBaTeIeM ONMpPEIEICHHBIM KOINYecTBOM OamoB. Mtoro-
BbIil Oal1 32 KOHTPOJIBHYIO padOTy MOJy4aeTcsl CyMMHpOBaHUEM OalioB 3a Bce 3ananus. [IpuBeaem
KPUTEPHUI OIICHKH OHOTO 3aaHUS:

— 00yJaromuics MPaBIIIBHO PEIIWII 33/1a4y; IPH 3TOM JIOTHYHO, MTOCIIE0BATEIHLHO U apTyMEHTHP O-
BaHHO M3JIOXKHII PEIICHUE 3a/1a9M — MAKCUMaJIbHOE KOJHMYECTBO OAJLIOB;

— oOy4Jarmuiicss B OCHOBHOM MPABWJIHBHO PEIINMJI 337a4y, IOMYCTUB MPU STOM HE3HAYUTEIIbHbIC He-
TOYHOCTHU U morpentHocT — 80% OT MaKCMMaIbHOTO KOJIMYECTBa 0aJlioB;

— oOy4aromuiics He MOJHOCTBIO pelni 3afady, Ho He MeHee 50%, AOoMycTUB MpHU 3TOM He Oosee
OJHOH rpy0oii ook — 60% OT MaKCUMAaTbHOTO KOJMYECTBA OAIJIOB;

— oO0yuyarouuiicss mpuBel HEMOJIHOE pelleHne 3a1a4n (crenensb moiaHoTel — oT 30% mo 50%), nomy-
CTHB TPU 3TOM 3HAYUTeNbHbIE HeA04YeThl — 40% OT MaKCHMalbHOTO KOJMYECTBA OAIJIOB;

— oOyuaromuiics mpuBen He 6osee 30% pemieHUs 3a7a4u, JOMYCTUB MPU STOM T'pyObIe OLIUOKU U
Heno4deThl — 20% 0T MaKCUMAJIbHOT'O KOJIMUeCTBa O0aJIIOB;

— oOy4Jaronuiicss He MPUCTYIUJ K PEIICHHIO 3a1a4u — 0 6aioB.

IK3AMEHALIMOHHBIE BWIETHI

BUWJIET Ne 1
1. IlpocTpaHcTBO 31eMeHTapHbBIX cOObITHH. [loHATHE CcitydaiiHOro coObITHsI. OCHOBHBIE ONPEAEIICHUS.
2. B smuke 8 aeraneit, 5 U3 KOTOPBIX - KAYECTBEHHBIC U 3 - ¢ AedexToM. Haynauy ussiekaroT 4 neranu. Ka-
KOBa BEPOSATHOCTH TOTO, YTO 2 U3 HUX — KaYeCTBEHHBIE?

0 mpu x<0,
X

3. CiryqaifHasi BelIMInHA X nana (dhyHKIMEH pacnpeneacHus F (X) - F (X) =

1 nopu x>2.

Haiitn: ninoTHOCTE BepOHTHOCTeﬁ f (X) 5 MAaTCMATHYCCKOC OXKUAAHUC,; TUCTICPCUIO; CPCAHCC KBAAPATUIC-

CKO€ OTKJIOHEHHE.
3. s 3a7aHHOIO 3aKOHA PACHPE/CIICHUs IBYMEPHOM CIIy4aliHOW BEIMYUHBI HAUTH KO (DHUIIMEHT KOp-
pesiuuu U ypaBHEHUE PErPECCU.

49



X
v 1 3 4
2 0,16 0,10 0,28
3 0,14 0,20 0,12
BUJIET Ne 2

1. Kmaccnueckoe omnpeneneHne BepossTHOCTH. CBOHCTBA BEPOSITHOCTEH.

2. VImeroTcst ABE YpHBI: B MEPBOM — 6 JKENTHIX U 4 CHHUX IIapa; BO BTOPOU — 8 JKENThIX U 2 CUHUX Iapa. U3
KaXXJI0M ypHBI U3BJICKAIOT MO0 OJHOMY Iapy. KakoBa BEpOSTHOCTH TOTO, YTO U3BJICUYCHHBIC IIAPHI PA3HBIX I[BE-
TOB?

pu O<X<\/§,

0
X2
3.CryqaiiHasi BeTUIHHA X nana (GyHKIHEH pactpeneIeHnus F (X) F (X) = g

1 pu XZ\E.

Haiitu: miotHocts BepostHocted f(X); MaTemartndeckoe OXMIaHWE; JUCIEPCHIO; CPEIHEE KBAIpaTHUE-
CKO€ OTKJIOHEHHE.
4. Cnyuyalinas BenuuuHa X pacrpesenena o HopMaabHOMy 3aKoHy. CTaTHCTHYECKOE PACTIPEIETIEHHUE Bbl-
OOpPKH TIPEJCTABIEHO B TAOIHIIE:

X; 3,6 3,7 38 4,4 4,2
n; 3 5 2 1 4

HaﬁTH TOYCYHBIC OUCHKU CTATUCTUYCCKUX XapaKTepI/ICTI/IK nu IlOBCpI/ITCJII)HBIC I/IHTepBaJ'H)I JJIs1 UX OLICHKU C
HagexHocTeio 0,95.
BUJIET Ne 3

1. DneMeHThl KOMOMHATOPHUKH.

2. B mepBoMm simiuike 7 Ka4eCTBEHHBIX U 3 NeeKTHBIX U3ENHs; BO BTOPOM — 6 Ka4eCTBEHHBIX U 4 Ae(eKTHBIX
n3genus. M3 mepBoro simyka BoO BTOPOH MEPEKIaAbIBAIOT OJAHO M3JENNE, a 3aTEM U3 BTOPOIO ALIMKA U3BIIEKa-
10T 071HO u3zienue. KakoBa BEpOSTHOCTB TOT0, YTO 3TO U3/€1He KaUeCTBEHHOE?

0 mpu x<0,
2

X
3.CiyuaiiHas BETU4YHHA X nana (dhyHKIIMEH pacpeaeneHus F (X) - F (X) = E Ipu 0<x<7,

1 opu Xx>7.

Haiitu: notnocts BepositHocTeii T (X) ; MmaremaTnueckoe oxunanne M (X ) ; IIMCTIEPCHIO D(X ) :

CpeAHCC KBAAPATUICCKOC OTKIIOHCHUC 0( X ) .

4. CrryuaitHast BemuuMHa X pacrpenesieHa o HopMalbHOMY 3akoHY. CTaTHCTHYECKOE paclipe/ieIeHUe BhI-
OOpKH TpeicTaBIeHO B TabmuIe. HaliTi ToueuHble OIICHKH CTATUCTUYECKUX XaPaKTEPUCTUK U JOBEPHUTEIb-
HbIE UHTEPBAJIBI JIJIs1 UX OLEHKH ¢ HaJaexxHOCThIO 0,95.

X; 9 10 11 12 14
n; 4 5 3 2 1
BUJIET No 4

1. TeopeMsl CIIOKEHUS 1 YMHOXKEHHSI BEPOATHOCTEH. Y CIIOBHAS BEPOSITHOCTh. 3aBUCUMBIE U HE3aBUCHUMBIE
COOBITHSI.

2. B xopobe 6 kpacHbIX 1 4 cMHUX KapaHjamia. Hayjauy w3BiekaroT Tpu kapaHnama. Haiitu BeposiTHOCTh
TOrO, 4TO JBa UX HUX - KPACHBIE.
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0 mpu  X<0,
3.CiyuaiiHas BeTU4YHMHA X nana ¢dbyHKUHMEH pacnpeneneHus F (X) - F (X) = 4X3 Ipu 0<x<],
1 nmpu X >1.

Haiitu: miotHocTs BepositHocTel  f(X); Maremarmyeckoe OXKuIaHHWE; IMCIEPCHUIO; CPEIHEE KBaJpaTHye-

CKOE OTKJIOHEHHE.
4. JIng 3amaHHOTO 3aKOHA pachpefesieHus] IBYMEPHOUW CIy9YaiiHON BETWYMHBI HAaUTH KOA((UIIMEHT KOppes-
MU ¥ ypaBHEHUE PETPECCHH.

X
% 2 3 5
1 0,06 0,18 0,24
4 0,12 0,13 0,27

BUJIET NeS
1. ®opmyna nonHoit BepoaTrHocTu. Popmyna baiieca.
2. B nepBoMm simuke 7 O€NBbIX M 5 4epHBIX IIApOB, BO BTOPOM smuKe 12 Oenblx u 3 94€pHBIX MIApOB, HAYEM
KpoMe IIBeTa He oTiuyaromuxcs. Haynady GepyT mo ogHomy IIapy u3 Kaxzjoro simuka. KakoBa Beposr-
HOCTb TOI'O, UTO 3TH HIapbl OAMHAKOBBIX HBCTOB?

0 mpm x<-0,25
3.CnyyaitHas BeTMUMHA X nana dynximeit pacnpenenenns: F (X) =<4x npu —0,25<x<0;
1 opu x>0.

Haiitu: mwiotHocts BepostHocTed f(X); MaTemarndeckoe OXHMIaHWE; JMCIEPCHUIO; CPENHEE KBAIpaTHUE-
CKO€ OTKJIOHEHHE.
4. Cnyuaiinas BenuuuHa X paclpezielieHa 1o HOPMaJIbHOMY 3aKoHy. CTaTUCTHYECKOE PACIpPENEICHHE BhbI-
0opkwu mpeacTaBicHO B Tabnuie. HaiiTu ToYeyHble OIEHKH CTaTHCTHUECKUX XapaKTEPHCTHK U JIOBEPUTEIb-
HBIC UHTEPBAJIBI 7151 X OLICHKHU C HaAEeXKHOCThIO (0,95.

X; 6,1 6,5 6,6 7,0 7.4
n; 2 3 1 4 2
BUJIET Ne 6

1. HezaBucumele ucnsitanus. Cxema beprysun.

2. W3 25 cTyAeHTOB IpyIIbl 5 CTYyIEHTOB 3HAIOT BCe 25 BOMPOCOB mporpaMmel. 10 cTyneHToB Belyumin mo 20
BOIIPOCOB, 7 CTYACHTOB - 0 15 Bompocos, Tpoe - o 10 Bonpocos. KakoBa BEpOATHOCTh TOTO, YTO CIy4YalHO
BBI3BaHHBIN CTYIEHT OTBETHUT Ha 3aJlaHHbIH BOIPOC?

0 mpu  X<0,
. o 2
3.Cryuaitnas pemuuna X 1aHa GyHKImei pacnipenesenus - (X) cF(X)=43x" mpm 0<x<1,
1 npu X>1.

Haiitu: miotHocts BepositHoctedi T (X) ; MaremaTnueckoe 0KuIaHNe; TUCHIEPCUIO; CPEIHEE KBAIpAaTHYE-

CKO€ OTKJIOHEHHE.
4. Ciyvaiinas BenmuunHa X pacrpesiesieHa 1o HopManbHOMY 3aKoHYy. CTaTHCTHUECKOe pacpeelieHNe Bhl-
OOpKH IpeACTaBICHO B TaOIHIIE:

X

5,8

6,0

6,2

6,3

6,8

n;

6

4

5

2

3

HaiiTi Tode4HbIe OLEHKH CTATUCTHUECKUX XapaKTePUCTUK U JOBEPUTEIbHBIC HHTEPBAJIBI IS X OLICHKH C
HagexHocThio 0,95.
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BUJIET Ne 7
1. luckpeTHBIC CIydaliHbIC BETMYUHBL. 3aKOH pacIlpeaeiIeHNs JUCKPETHOM CIyJaifHOW BeIMInHEL. MaTema-
THYECKOE OKUIAHUE U TUCTIEPCHUS TUCKPETHOHN Cy4aifHOH BETMUMHEI.
2. Cpenu 25 CTyIEHTOB TPYHIEL, B KOTOpo# 10 meByIeK, pa3prpeIBaOT 6 OMIIETOB HA CTYICHYCCKYIO BECHY.
Haiigure BeposTHOCTH TOTO, 9TO Cpey oOanaTeneil OMIeTOB OKaXyTCs 3 JeBYIIKH.

0 mpu Xx<0,
X2

3. Ciryuaiinas Bemumna X 1ana gyHkuueii pacnipenenenns (X) :F(x)= E mpu 0<x<4,
1 1opu x>4.

Haiitu: mwiortHocts BepostHoctedt f(X); MaTemarnueckoe OKHMIaHWE, JUCIEPCHIO; CPEIHEE KBAIpaTHe-
CKO€ OTKJIOHEHHE.
4. JIns 3aJaHHOTO 3aKOHA pachpeAesieHUs] IByMEPHOH Cllyd4ailHOH BETHMYMHBI HAUTH K03()(UIHEHT Koppems-
LUK U ypaBHEHHE PErPECCHU.

X
Y 1 2 4
3 0,12 0,24 0,22
4 0,20 0,15 0,07

BUJIET Ne 8
1. HenpepsiBHbIE ciiydaiinble BeauuuHbl. DyHKIMS pacnpeneaeHus, INIOTHOCTh BEPOSITHOCTH CIIy4ailHO Be-
JINYMHBI, UX B3aUMOCBA3b U CBOMCTBA. MaTeMaTUYECKOE OKUIAHUE U AUCTIEPCUS HENIPEPBIBHOM CIyYaliHOU
BEJTMYMHBI.

2. BepoaTHOCTE TOTr0, YTO CTYNIEHT CAACT MEPBLIi 9K3aMEH, paBHA O, 4; BTOPOM — 0, 7; TpeTUun — O, 5

Haiitu BepoATHOCTB TOTO, YTO CTYIEHTOM OYIYT CIaHbI TOJIBKO JBa SK3aMEHa.
0 mpu x<0,

3.Cityuaiinas Benauna X 1ana GpyHKUuei pacnipenesenus (X) :F(X)=<9x mpu 0<x<I,
1 opu X>1.

HaiiTu: nnoTHOCTH BEpOSITHOCTEMN F (X) ; MATEMATUYECKOE OKUIAHUE; TUCIIEPCUIO; CPEIHEE KBAIpaTUie-

CKO€ OTKJIOHEHHE.
4. CnydaiiHas BennurHa X pacrpezeseHa 1o HopMajabHOMY 3aKoHy. CTaTUCTHYECKOE pacipeesiecHHe BbI-
OOpKH TIpeICTaBJICHO B Ta0IUIIE:

X 14 15 20 21 24

[
n. 7 6 8 10 9

Haiitu ToueuHbIe OLIEHKH CTAaTHUCTHYECKUX XapaKTEPUCTHK U IOBEPUTENIbHbIC HHTEPBANIbI U1 UX OLEHKH C

HazaexKHOCThIO 0,95.
BUWJIET Ne 9

1. Cuctemsl ciry4alHBIX BEJTMYUH. 3aKOH PACHPEAEICHHUs CUCTEMBI ABYX CIIyYailHbIX BEJIMUMH; MaTeMaTHue-
CKH€ OXKUIaHUs, TUCTIEPCUHU U CPETHEKBAIPATUIHBIE OTKIOHEHHS.
2. IloxymaTenb ¢ paBHBIMH BEPOSTHOCTSAMH TOCEIIAET TPU Mara3uHa. BeposTHOCTH TOro, YTO OH CHEJaeT Mo-
Kynku B HUX paBHbl: 0,5; 0,3 u 0,1. ITokynarenp mOCETUII OJIMH U3 3TUX Mara3uHoOB U cAeNai NoKynky. Kako-
Ba BEPOSITHOCTH TOTO, YTO 3TO OBLJT MEPBbIA Mara3uu?

0 mpum x<0,

3

3.Criyuaitnas pemauna X 1aHa GyHKImei pacnipenesienus - (X) - F(X)=9x> mpm 0<x<1,

1 1opu x>1.

Haiitn: nnoTtHOCTE BepOHTHOCTeﬁ f (X) 5 MAaTCMATHYICCKOC OXKUAAHUC,; TUCTICPCUIO; CPCAHCC KBAAPATUIC-
CKOC€ OTKJIOHCHHC.
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4. CrryuaiiHas Bemu4rHa X pacrpeielicHa Mo HOpMalTbHOMY 3aKoHY. CTaTUCTHYECKOE PACIIPE/ICIICHHE BBI-
OOpKH MPEACTABICHO B TaOIHIIE:

X; 0,2 0,4 0,8 1,0 1.2

1
n; 6 4 2 5 3

HatiTi To4ueuHbIe OIEHKN CTATUCTHYECKUX XapaKTEPUCTUK U JOBEPUTEIbHBIC HHTEPBAIIBI IS UX OIICHKH C
HagexHocThio 0,95.
BUJIET Nel0
1. YncnoBsie XapaKTEPUCTHKH CUCTEMBI CITyJalHBIX BEJTMYUH: KOPPEISIIMOHHBII MOMEHT (KOBapHaIlusi), Kodg-
(uTIEeHT Koppensuy. 3aBUCHMBIE U HE3aBUCHUMBIE CIyJaifHbIe BEIMYNHEI. Y paBHEHHS JINHEHHOW PETPECCHH.
2. B rpynmne 12 cTyneHToB, cpeau KOTopbiX 4 oTimuHuKa. [1o cimcky otoOpanst 5 crynenToB. KakoBa Bepo-
SITHOCTB TOTO, YTO 3 U3 HUX - OTIIUYHUKH?

0 mpu x<-0,2;
3.CryJaiinas BemmunHa X jana GyHKmueit pacnpenencrus : (X)=15x mpm —0,2<x<0;
1 mpu Xx>O0.

Haiitu: miotaocts BepositHocTeil f (X) ; MareMaTiyeckoe 0KMIaHUE; TUCIIEPCUIO; CPEIHEE KBaApaTHIe-

CKO€ OTKJIOHEHHUE.
4. JIns 3aJaHHOTO 3aKOHA paclpeielieHUs] IByMEPHOH Cly4aiiHOH BeTUYMHBI HAUTH KO3()(UIIMEHT KOppes-
IIMM ¥ yPaBHEHUE PETPECCHUH.

X

y 2 3 4
1 0,16 0,10 0,28
3 0,14 0,20 0,12

BUJIET Ne 11

1 I'enepanbHas COBOKYIHOCTh M BEIOOpKa. BapuaHTa u uactoTta BapuaHThl. Bapuanuonsstii psin. ['ucrorpam-
Ma M HOJMIOH YacTOT. OMIupHyecKast QyHKUUS pacpeleIeHHs.

2. Ilpou3sBeneH 3aiI U3 ABYX OpyAuil IO MULIEHU. BeposTHOCTh nonagaHus U3 nepBoro opyaus pasa 0,8, u3
BToporo — 0,9. HaliTu BepoaTHOCTh MOpakKeHHUS LEJH.

0 mpu Xx<0,
2

3.Cayvaiinas Benmanaa X jana QyHKmel pacupenencnus (X) F(x)= % npu 0<X<6,

1 opu x>6.

HaiiTu: mioTHOCTh BEPOSITHOCTEMN f (X) ; MaTeMaTUYECKOEe OKUIAHUE; TUCIIEPCUIO; CPEAHEE KBaJpaThude-

CKO€ OTKJIOHCHHE.
4. Cnyyaitnas BenuunHa X pacrpezesieHa o HOpMaJIbHOMY 3aK0oHYy. CTaTHCTUUECKOE Pacpe/IeICHIE BhI-
OOpKH TIpeICTaBJICHO B Ta0JHIIE:

X 10 11 12 14 16

n. 7 5 4 6 8

Haifti Touednslie OLICHKHN CTATUCTHUYCCKUX XapaKTECPUCTHUK U JOBEPUTCIILHBIC NMHTEPBAJIbI 1JI UX OLIEHKU C

HaaexHoCcThIO 0,95.
BWJIET Ne 12

1. CraTucTHUYECKHE OLIEHKU: TOYEUHBIE U HHTEPBaJIbHbIC. CMEIIEHHBIE U HECMEIICHHBIE OIICHKH.

2. B rpynmne cioprcmenoB 20 JIBDKHUKOB, 6 BeJocumenncToB U 4 OeryHa. BeposTHOCTh BBIIOTHUTH CIIOPTHB-
HEIN pa3psia TakoBa: I JIEDKHUKOB — 0,9; mis Benocurenucta — 0,8 u st 6eryna — 0,6. Haiiaure BeposT-
HOCTh TOTO, YTO BHIOpaHHBIM HayAady CIIOPTCMEH BBIIIOJIHWI CHOPTUBHBIN pa3psifl.

53



mpu  X<0,

mpu 0<x<3,

0
X2
3.CryyJaitHas BeTMIrHA X naua (dhyHKIHEH pacTpereIcHIs F (X) - F (X) = E

1 opu x>3.

Haiitu: miotnocts BepositHocTeii T (X) ; MmatemaTnueckoe oxunanue M (X ) ; TUCTIEPCHUIO D(X ) X

Cpe/lHee KBaJIpaTUIecKoe OTKIoOHeHne O ( X ) .

4. CnyyaiiHas BeTMuMHa X paclpezesieHa 10 HOpMallbHOMY 3aKOHY. CTaTHCTHUECKOE pacrpeieieHIe
BBEIOOPKU TIpeICTaBICHO B Tabuuile. HaliTi ToueyHbIe OIEHKN CTaTUCTHYECKHUX XapaKTePUCTUK U JOBEPH-
TeJbHBIE MHTEPBAIIBI UL X OIIEHKH ¢ HaAeKHOCTHIO (0,95.

X; 9 11 12 14 15
i 9 12 14 9 6
BUJIET Ne 13

1. TouedHbIe OIIEHKH: BRIOOPOYHBIE CPETHSS U AUCTIEPCHSL.
2. B smuke 12 uznenuii, cpey KOTOPHIX 9 - KaUECTBEHHBIE M 3 - CO CKPBIThIM JedekToM. Haynauy n3pneka-
10T 3 uznenus. KakoBa BepOSITHOCTE TOTO, UTO 2 U3JCIUS U3 HUX - KAYECTBEHHBIC?

0 mopum Xx<0,
3.Cryvaiinas Bemuunna X nama Gyskmuei pacnpenenerms: F(X) =42X mpu 0<x<0,5;
1 wopu x>0,5.
Haiitu: miotnocts BepositHoctn  (X) ; MaTematnueckoe oxunanue M (X ) ; IIMCTIEPCHIO D(X ) :

cpelHee KBaapaTHYeCKoe OTKIIOHeHne O ( X ) :

4. JIng 3amaHHOTO 3aKOHA pachpeesieHus] IBYMEPHOUW CIyJaifHON BENTWYMHBI HAUTH KOd((UIIMEHT KOoppes-
UM U YPaBHEHHE PETPECCHH.

X
% 2 3 5
5 0,06 0,18 0,24
6 0,12 0,13 0,27

BWIET Ne 14
1. UnTepBanbHble onleHKH: JloBepuTenbHbINM HHTEpBal. IHTepBaIbHbIEC OLIEHKU IapaMeTPOB HOPMAILHOTO
pacrpe/iesieHus: MaTeMaTHYECKOT0 OXKUaHUS U JIUCTICPCHH.
2. BeposiTHOCTH IOTajaHus B MUIIEHb MIEPBBIM cTpenkoM paBHa 0,6, a BTopsiM — 0,7. CTpesiku cienaiy 1mo
OZTHOMY BBICTpeny. KakoBa BEpOSTHOCTB TOTO, YTO B MHIIIEHb MOMAJIET TOJBKO OJWMH U3 HUX?

0 mopu Xx<0,
X2

3.CryyaitHas BeHYUHA X nana (dbyHKIMEH pacipeaeacHus F (X) - F (X) =9 2—5 npu 0<x<5,
1 opu X2=5.

Haiitu: nnotaocts BepositHocTeii T (X) ; MmatemaTnueckoe oxkuaanne; IMCIEPCHIO; CPEHEE KBAApaTHYE-

CKO€ OTKJIOHECHHE.

4. CnydaiiHas BennunHa X pacrperieneHa 1o HopMajabHOMY 3aKoHy. CTaTUCTHYECKOE pacipeesiecHue BbI-
OOpKH TipejicTaBIeHO B Tabnuile. HaliTi ToUeuHble OIIEHKH CTATHCTUYECKUX XapaKTEPUCTHK U JIOBEPUTEIb-
HbIE HHTEPBAJIBI AJI1 X OLIEHKH C HaJIe)KHOCTBIO 0,95.

54



X; 12,2 12,4 12,5 12,7 13,0
i 4 8 3 2 8
BWJIET Ne 15

1. JIuneiinas perpeccus. OnpeaeneHue napaMeTpoB YpaBHEHUH perpeccuy METOJJOM HAaUMEHBIIUX KBaJIpaToB.
2. TeneBU30pHI BHIITYCKAIOTCS TPEMS 3aBOJIaMHU B KOJTMYECTBEHHOM OTHOIIEHUH 1:2:3, mpudeM BEpOSTHOCTH
Opaxa JUIs 3THX 3aBOJIOB COOTBETCTBEHHO paBHBI 3%, 2% u 1%. Hayaauy KynieHHBIH TeJIeBU30p OKa3alcCs
OpakxoBaHHBIM. KakoBa BEpOSITHOCTD TOTO, YTO 3TOT TEJIEBH30P BHITYILIEH TPETHUM 3aBOJOM?

0 mopu x<0,

2

3.CnyuaiiHasi BEUYMHA X naua dynxuueit pacnpenenenus : F (X) =sX° mpu 0<X<1,

1 opu x>1.

Haiitu: miotaocts BepositHocTeil T (X) ; MareMaTiyeckoe 0KMIaHKE; TUCTIIEPCUIO; CPEIHEE KBaApaTHIe-

CKO€ OTKJIOHEHHE.
4. CnyuaiiHas Beu4MHa X pacrpesielicHa Mo HOpMalbHOMY 3aKOHY. CTaTUCTHYECKOE PACIIPE/ICIICHHE BBI-
OOpKH TIPEACTABICHO B TaOIHIIE:

X 15 17 20 21 25

[
n. 1 3 2 4 6

HaiiTu To4eUHbIC OIICHKH CTATHCTHUYSCKUX XapaKTEPUCTHK U TOBEPUTEIbHBIC HHTEPBANBI [T UX OLEHKH C
HagexHocTeio 0,95.

Kputepuu oueHKM (6 pamkax npomexicymounol ammecmayui)

Pecnamenmom BPC kagedpul «Bvicuias u npuxkiaouas mamemamuray omeem cmyoeHma Ha
9K3aMeHe OYenusaemcs no S-0ainbHOU wKae.

Kpurepuii oueHkH oTBeTa HA IK3aMEHe:

— 5 0a/1710B MOIYYaeT CTYAEHT, IPOJEMOHCTPUPOBABLINK MOJTHOE BIaJCHUE 3HAHUAMHU B COOTBET-
CTBMM C TpeOOBaHUAMM yueOHON MpPOrpaMMbl, T.€. PELIMBIIUI Bce 3aJaHus 0e3 OmMOOK B JOruye-
CKUX PACCYXKACHUSAX U B 0O0CHOBAHUU PEIICHUS;

— 4 6ajJ1a MoTy4aeT CTY/AEHT, KOTOPBIN MpU MOJHOM BJIAJICHUU 3HAHUSIMU B COOTBETCTBUU C TpeOo-
BaHUSAMHU Y4€OHOU MporpamMMbl JOIYCTHII OT/AEIbHbIE HECYIIECTBEHHBIE OMIMOKH JINOO NMPUBEICHHBIE
UM PELIEHUs] HEJOCTaTOYHO 0OOCHOBAHBI;

— 3 0as1a osydaeTr CTyACHT IIPU HEMOJHOM U3JI0KEHUH IMOJIyY€HHBIX 3HAHUH, JOMYCTUBIINUN NpU
STOM OTJIEbHBIE CYIIECTBEHHbIE OLINOKH;

— 2 0ajna mojy4yaeT CTYACHT Npu OecCHCTEeMHOM H3J0XKEHHU MaTepuaia, JOMYCKaIoUIMi cymie-
CTBEHHBIE OLIMOKH, KOTOPbIE MOTYT MPENSATCTBOBATh YCBOSHHIO JlalbHEHIIeH yueOHON nHpOopMaIum.
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