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1. ®OHA OHEHOYHBIX CPEACTB
IO YYEBHOM JUCITATIIMHE

«MaremaTuka»
Hanpasnenne:08.03.01 CtpourenscTBo
KBanudukanus BeITyCKHHKa OaKaiaBp
Hanpasnenue: 21.03.01 Hedrerasosoe nemno
Kpanmudukanms BeITyCKHIKA OaKaiaBp
Hanpasnenune: 20.03.01 «Texnochepnas 6€30nacHOCTBY»
KBanmudukanus BeITyCKHIKA OaKaiaBp

1.1.0neHnBaHue U KOHTPOJIb CHOPMUPOBAHHOCTH KOMIIETEHIMM OCYIIECTBIISETCS C TOMOILBIO
TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEKYTOYHOW aTTECTaLlUH.
Texymuil KOHTPOJIb YCIIEBAEMOCTH U IIPOMEXKYTOYHAS aTTECTALUs IPOBOJSITCS B COOTBETCTBUH C
[Tonoxennem 06 opraHU3aMi TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTallui 00yJaronXcs
0 MporpamMmam OakajaBpHUara B yHHUBEPCUTETE.

1.2.CBoanasi Tabmua poHAa OLEHOYHBIX CPEACTB M0 AUCHMIIINHE

Ne Ilepeyenb Komnemenyuii, hpopmupyemslx OUCYUNIUHOU
n/n
1 OK-1, OIIK-1, OIIK-2, OIIK-5, I[TK-25
2 Omanot hopmuposanua Komnemenyui
Ha3zeanue u cooepycanue smana Koo(vt)
dopmupyemvix Ha
amane
KoMnemeHyuil
Ortan 1: ®opmupoBanue 0a3bl 3HAHUMN: OK-1, OIIK-1
- JIEKIIUU OIIK-2, OIIK-5
- IPAKTUYCCKUE 3aHATHUS ITK-25
- caMOCTOsATeIbHas paboTa CTYACHTOB
Otan 2: PopMUPOBAHUE HABBIKOB MPAKTUYECKOTO OK-1, OIIK-1
HCIIOJIb30BaHUS 3HAHUMU: OIIK-2, OIIK-5
- IPAKTUYCCKUE 3aHATHUS ITK-25

- CaMOCTOATCIbHAaA pa60Ta CTYACHTOB
- BBIIIOJIHCHHUEC KOHTPOJIbHBIX pa60T

Ortan 3: [IpoBepka ycBOeHHs MaTepHaia: OK-1, OIIK-1
- 3allUTa KOHTPOJBHBIX padoT OIIK-2, OIIK-5
- KOHTPOJIb CAMOCTOSITENIbHON pabOThI I1K-25
CTY/IEHTOB (TECTHPOBAHHE)
- 9K3aMeHa
3 Ilokazamenu oyenuganua Komnemenyuil
Oran 1: - IOCEIICHUE JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUI
dopmupoBaHue - BeJICHUE KOHCIIEKTA JICKIUA

0a3bl 3HAHUM

Oran 2: - IOJTrOTOBKA K MPAKTUYECKUM 3aHATUSAM: U3y4YE€HNE KOHCIIEKTa
dopmupoBaHue JEKIUH U pEKOMEHAYEMOU JINTEPATypPhI
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HaBbIKOB - aKTMBHOE y4acTHE Ha IPAKTHUUYECKUX 3aHATHUIX
IIPaKTUYECKOTO - BBIIIOJIHEHUE 33JJaHUH KOHTPOJIBHBIX PabOT
HCII0JIb30BAHUS

3HaHUU
Oran 3:
[Iposepka - 3aIUTa KOHTPOJBHBIX PadOT
YCBOEHHUS - KOHTPOJIb CAMOCTOSITETILHON pabOTHI
Marepuaia CTYJIEHTOB (T€CTUPOBAHUE)
- 9K3aMeH
4 Kpumepuu ouenxu
Oran 1: - YUeT MOCEUIaeMOCTH ayJUTOPHBIX 3aHATUI
dopmupoBaHue - HaJIM4Me KOHCIEeKTa
0a3bl 3HaAHUH - CTENEeHb aKTUBHOCTH Ha MPAKTUYECKUX 3aHATUSIX
Oran 2: - 00s13aTeJIbHOE BBINIOJIHEHNE KOHTPOJIbHBIX PadOT
dopmupoBaHHE - ICTIOJIb30BaHUE PEKOMEH1YEMO JINTepaTyphl

HaBbIKOB
MIPaKTUYECKOTO
HCIIOJIb30BAHUS

3HaHUHU

Oran 3: - 3aMIUTa KOHTPOJIBHBIX PaboT
[IpoBepka - TIOJIOYKUTEJIbHBIN PE3yIbTAT TECTUPOBAHUS CAMOCTOSTENHHOMN
YCBOEHUS paboThl
Marepuana -c/laya dK3aMeHa

1.3. TunoBbie KOHTPOJIbHBbIE 32JaHNSI UJIM UHbIE MATEPUAJIbI, HEOOXOAUMBbIE VISl OLlEHKHU
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA 1eATEJIbHOCTH

Ne A66peBI/IaTypva O1ieHOYHBIE CpelICTBa
KOMITETEHITH
OK-1, OIIK-1 KoHTpoJib camocTosiTenbHOM paboThl: TecTh
OIIK-2, OIIK-5 Hroroserii tect
ITK-25 Bormpocsr k 3x3ameny

1.4.MeToanueckne MaTepHaJibl, ONpeaesaolue Npoueaypbl OeHMBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M (WJIH) ONBITA 1EATEJILHOCTH
CryneHT BBINOJIHSET M0 AUCHUIUTHHE «MaTeMaTHKa) KOHTpoJbHbIe paboThl. [IpenoaaBarens
MIPOBEPSIET KaXKAYI0 KOHTPOJIBHYIO pabOTy U MPHU MOJOKUTEIBHON PelieH3UH JO0IMyCKaeT ee K
3auety. [Ipu 3amuTe BceX KOHTPOIBHBIX PabOT U MOJIOKUTELHOM PE3yJIbTaTe TECTUPOBAHUS
CTYJEHT COAET K3aMEH.

1.5.1l1kanbl oneHMBaHNUS Pe3yJIbTATOB 00y4YeHUsI
1.5.1. OnennBaHue pe3yJIbTATOB NPH BHINOJHEHHH JJA00PaTOPHBIX PA00T / KOHTPOJIBHBIX

padoT /KypcoBbIX padoT / KypCOBBIX IPOEKTOB
[Tpu BBINOJIHEHUU KOHTPOJIEHOM pabOTHI

®opma PesyabTatr Kpurepun IHoka3zaTenu OtMmertka 0
OLICHMBAH | O00y4YeHHs OLICHUBAHUS OLICHMBAHUS COOTBETCTBH




us H

OnuenuBan 3HaHuA PenponykruBHocT | Meron pemienus 3a1a4y +
ue paboTbl b 3HaHUU COBIIAJACT C YCTaHOB-
JICHHBIM B 33JIJaHUU

Ymenus JlemoHcTpanus B pabore nemoncTpu- +
yMEHUHI pyercs yMeHue caMo-
CTOSTEIILHOTO

pelieHus 3aaa4
PEKOMEHI0BaH-HBIMU

METOJaMU
3amura 3Hanus, 3Hanue u CryneHT oTBEYaeT Ha +
paboThI YMEHHUS IpUMEHEHNE 50% BompocoB U
U3Y4YEHHOTO Oonee
TEOPETUIECKOTO
Marepuasna

Hanmnume «+» B Kax 101 CTpOKe Tpadbl «OTMETKA O COOTBETCTBUMY SIBISIETCS OCHOBAHUEM JISI
BBICTaBJICHUSI OTMETKH «3a4eT» MO0 KOHTPOJIbHOMN padoTe.

1.5.2.0uneHuBaHue pe3yabTATOB TeCTUPOBAHUS
KonTtpons camocrositensHo# padotel KCP mpoBoauTest B popme aBTOMaTH3MPOBAHHOTO TECTOBOTO
KOHTPOJIS .
Crpykrypa Tecra 1is 1-ro cemecTpa
Tect comep XUt ceknu: « ANEMEHThI BEKTOPHOTO aHAIK3ay, «AHAJTUTHUECKas FEOMETPUSY,
«JIuneiinas anrebpay», «BBeneHne B MaTeMaTHYECKUI aHATHA3.

CrpykTypa Tecra 1jis 2-10 ceMecTpa.

Tect copepxur cekuuu: «Iuddepennmansuoe u UHTErpaIbHOE
ucuncieHue»,«/luddepenunansupie ypaBHEHUD», «Paab».
Crpykrypa Tecta s 3-10 ceMecTpa.(moibKo 0711 HanpaeieHuii N0020moeKu
«Cmpoumenvcmeo» u «Hepmezazosoe oeno»)

Tect conepxxut cekuuu «Teopust BEposITHOCTE», «MaremMaTnyeckasi CTAaTUCTUKAY.

1.5.3. OuennBaHmne pe3yIbTATOB HA IK3aMeHAX
DK3aMeH NpOoBOAUTCS B (opMe YCTHOTO OTBETA Ha BOIIPOCHI SK3aMEHAIIMOHHBIX OUJIETOB.

KonudecTBo BOonpocoB B 3x3aMeHallnoOHHOM Ousiete — 3. OTBET CTyICHTa OIICHUBAETCS OJTHOM U3
CIIEYIOIIUX OLEHOK: OTIMYHOY, «XOPOIIO», «yIOBIECTBOPUTEIHLHOY, «HEYIOBICTBOPUTEILHOY.

Otger Ha 2 Bompoca u3 3 — «yIOBIETBOPUTEIBHOY, Ha 3 U3 3, HO 0e3 T00aBOYHBIX BOIIPOCOB —

«xopo1o», Ha 3 u3 3 BompocoB 6uineta u Ha 6osee 80% M00aBOYHBIX — «OTIIMYHOY. O1eHKa
«HEYJOBJIETBOPUTEILHO» BBICTABIIETCS B CIIy4ae, KOrJa KOJIMYECTBO HEMPABUILHBIX OTBETOB
MPEBBIIIAET KOJIUYECTBO AOMYCTUMBIX JJIS MOJIOKUTEIbHON OLICHKH.



[IAKET TECTOB JIJ151 CAMOITPOBEPKU BOIIPOCOB 1 3AJTAHU JIJ151 TEKVILEN,
[TIPOMEXYTOYHOU Y UTOT'OBOM ATTECTALIUU

Tectbl KCP, 1 cemecTp
Pa3zgen: JJieMeHTBHI BEKTOPHOIO aHAJIN3a
1.Ha mnockoctu 3aaanbl ase touku: A=(5,10) u B =(7,12).Haiigure koopaunats! Bekropa AB.

Bapuantsr otBeT0B: a)(-2,-2); 0) (2,-2); B) (2,2); 1) (-2,2).

2. Ha nnockoctw 3anansl ase Touku A =(3,2) u B.13BecTHE! KoOpuHATH BekTopa AB.= (4,-1).
Haitngure xoopaunatel Touku B.

Bapuantst otBetoB: a)(-7,1); 6) (7,1); B) (1,7); ) (-1,7).

3. Ha mockocTu 3anans! ase Touku B=(4,5) u A.M3BecTHBI KoopauHaThl Bektopa AB.= (1,-6).
Haiinure koopauHaThl TOUKH A.

Bapuantsr otBetoB: a)(3,11); 0) (-3,11); B) (3,-11); 1) (-3,-11).

4. Haiigute xoopauHaThl Touku C, nemseit otpe3ok AB B otHomenun AC:CB=2:3, ecnu
koopauHathl Touek A=(-3,2), B=(2,4).

BapuanTs! 0TBETOB: a)(l,%); 0) (2, %); B) (1,- %); r) (-1, 14/5).

5. Haitoure pasnoxeHue Bektopa € = (2,4) mo 6asucy a = (2,1),b = (-1,3).

b; B)6=—§§+16; r)6=§a+95;

Bapuants! otBetoB:a)C =10/7a + 6/7b ;6) T = 1
3 7 3 7 7

a-+

~| o

6. Haiiqure ckamsipHoe npoussenctue (a,b) Bexropos @ u b , ecnu @ = (5,-1);b = (2,-2).
Bapuantsl oTBeTOB: a) -14; 0)12; B)-9; 1) 14.

7. 3azanel 1Ba BekTopa B mpoctpanctee: a = (0,1,1),b = (-2,0,1). Haiizure X cymMMy ¥ pasHOCTS.
BapuanTsl 0TBETOB: a) @ + b =(-2,1,2);a - b = (2,1,0); 0) a+b= (2,-1,2);a —b= (2,1,0); B)
a+b=(2,10);a-b =(-2,1,0);

r)a+b=(213):a-b=(210);

8. Haiiute BEKTOpBI, EPICHANKYIApHBIE BekTOpy a = (5,6).

Bapuantsr otBeTOB: a) (6,-5) 1 (-6,5); 6) (6,5) u (-6,5);

B) (2,3) u (-2,-3); 1)(2,-3) u (-2,3).

9. Hcnonb3ys CBOICTBa BEKTOPHOIO IPOU3BEACHHS BEKTOPOB, HAWIUTE KOOPAMHATHI BEKTOPA,
KOTOPBIA TEPIIEHINKYISPEH TUIOCKOCTH, Tipoxo e yepe3 Touku A =(1,2,-1), B=(3,2,0), C=(0,1,-
1).

BapuanTst otBeToB: a) (-1,-1,2); 6) (1,-1,2); B) (-1,-1,-2); 1) (1,-1,-2).



10. Mcnonp3yst cBOMCTBa BEKTOPHOI'O IIPOM3BE/IEHUS] BEKTOPOB, HAUIMTE IIONIA b TPEYIOJIbHUKA C
BepumHamu  A=(-1,0,2), B=(3,-1,0), C=(2,1,1).

BapuaHTsl OTBETOB: a)\/&; 0) \/5; B) 1/2\/5 ;r)%\/S_Z.

11.Haiinute cMmernannoe npousseaenne sekropos a = (1,0,0),b = (2,1,0),T = (0,3, 2).
Bapuants! otBeTOB: a) 1; 6)2; B)3;T1) 4.

12. Mcnonp3yst cMelIaHHOE MTPOU3BEIEHNE BEKTOPOB, HAUINTE 00bEeM MapajliesienuIeaa,
noctpoennoro Ha Bekropax a =(0,0,1),b =(2,10,3),C =(0,2,4).

Bapuants otBeToB: a) 10; 6)5; B)4;T1) 2.

13. Haitymre mmuHy Bektopa  AB., eciti m3BecTHBI KoopauHaThl Touek A=(2,1,0), B=(7,5,0).

BapuaHnTs! 0TBETOB: a) VA1 +; 6)\/5 ; B) J42 r) J32.

14. Ucnonp3yst CBOMCTBO CMEIIAaHHOTO TIPOU3BEACHUS BEKTOPOB, HAMANTE 00BEM TeTpadpa ¢
Bepummaamu A=(1,0,1), B=(2,-1,0),

C=(3,-1,2), D=(0,-1,1).

Bapuanter oTBeTOB: 2)5/6; 0) g; B) %;r)%.

15. Mcnonb3yst CBOMCTBO BEKTOPHOTO MPOU3BEAEHUS BEKTOPOB, HAMAUTE TIJIOIIA b TPEYTOJIbHUKA,
moctpoeHHoro Ha Bekropax a = (1,2),b =(5,6).

Bapuantel oTBeTOB: a) 4; 0)3; B)2;T1) 1.

16. Haiiqure xocuuyc yria Mexny Bekropam a = (1 2),b = (—3,1), HCrob3ys IOHSATHE CKATSPHOTO
NPOU3BE/ICHUS BEKTOPOB.

. 6) -1//50 ;+ B)

BapuaHTsl 0TBETOB: a)

N 75 T

Pa3znen: AHajguTHyecKasi reOMeTPHUs

1.Ha nnockoctu 3amansl Touku A = (-2,1) u B = (3,3). Haiigute ypaBHeHue npsmMoii, mpoxoasuieit
qyepe3 HUX.

Bapuantsr oTBeTOB: a)y=2/5%+9/5;0) y = 3X+ %; B) 2X—5y+7=0;1)x-5y+9=0.

2. Janst Touku A=(1,1) u B=(7,5). Haiiqute nnmuny otpeska AB.
BapuaHTsl OTBETOB: a) 1/26; 0) 2\/1_3; + B) 44/13; 1) \/39.
3.Hanumure ypaBHEHHE OKPYKHOCTH pajuyca 4 ¢ HEHTPOM B TOUKE (1,5).

Bapuants! otBeToB: a) (X+1)° +(y+5)° =16; 6) (x—1)* +(y—5)* =16;+



B) (Xx—1)?—(y-5)°=4; 1) (x-1)? +(y-5)* =4.

4. Kakas u3 npsmbix 1) y=3x+2; 2) 4x-2y+2=0; 3) 3x+y-2=0; 4) y= 6X+2 napajuienbHa OpsIMOi
y=2x+17?

Bapuants! orBeToB: a) Ne4; 0) Ne2;B) Nel; r) Ne3.

5. Hamumure xaHOHMYECKOE ypaBHEHHE 3JUIMIICA, Y KOTOPOro OoJjbllas IOJIyOoCh paBHa 3, Maias
II0JIyOCh paBHa 2. Beluucnure SKCUEHTPUCUTET € 3TOr0 3JUIUIICA.

2 2 2 2
Bapuantsl oTBETOB: a) X——y—zl,ezﬁ. 6)X—+y—:1,e:£;+
9 4 3 9 4 3
2 2 2 2
< Y e VT8 X Y T
16 9 3 5 16 9 3

6. Hanummre ypaBHeHUE IPSIMOM, KOTOpasi OTCEKaeT OT Hauaja KOOPJIWHAT OTPE30K JTUHBI 4 TI0 OCH
OX u otpesok umHE 5 110 ocu OY.

BapuaHnTs! 0TBETOB: a) §+X=1; 0) §+X=1; + B) l—lzl; r) ——le;
5 4 4 5 5 4 4 5

7. YeMy paBeH yrioBoi ko3@duiuent npsimoid 5x+4y—-20=07?
5 5 4 4
Bapuaute! otBeTOB: 2) ——;+ 0)—; B)—; I')——;
p ) 2 ) 2 )5 ) c
8. Kakas u3 npsimeix 1) y=3x+2; 2) 4x-2y+2=0; 3) 3x+y-2=0; 4) y= 6X+2 neprneHauKyIsIpHa MPpsSIMOi
1
=—X+57?
y 3

Bapuantel otBeToB: a) No4; 6) No2;B) Nel; r) Ne3.

9. Beruucnure paccrossaue Mexay Toukoit A =(1,2) u npsimoit 3x+4y+5=0.
8 4 16 9
Bapuantsl otBeToB: a) —;0) —; B) —;+ I) —.
p )20 ziB) i) ¢

10. Haiinute ypaBHEHHE IJIOCKOCTH, Hpoxoismed udeped Touku A=(14,12,14), B=(13,14,15),
C=(12,21,12).

Bapuantsl otBeToB: a) 13Xx—4y—-52-300=0; 6)13x+4y—-5z-300=0; B)13x+4y+52+300=0;
r)13x+4y+5z-300=0;+

11. HaiiguTe SKCIIEHTPHCUTET M AMPEKTPHUCHI dIanmca X +2y° =2,
BapuaHThI OTBETOB: a) 8:\/5/2; X=+2; X=-2; 6)8:\/5/2; X=+1; x=- 1;

B) s:\/f ; X=+2; X=-2;T) a=\/§ ; X=+1; x=- 1,

12. CocTaBbTe KaHOHMYECKOE YpaBHEHHE TUIEpOObl, (HOKYChl KOTOPOH pPAacHOJOXKEHbI Ha OCH
abcIyce CMMMETPUYHO OTHOCUTENIBHO Havajia KOOpAWHAT, 3Has, uTo ee ocu 2a=10 u 26=8.



2 2 2 2 2 2 2 2
BapuaHTeI OTBETOB: a g—y—:l' 0) X Y 1 B)X y ;+ T) X—+y_:1;

; —+—= ———=1+
8 25 16 25 16 25 8

13. BpmummuTe ypaBHEHHE NapaloJibl, PAaclONOKEHHONW B MPaBOM MOIYIUIOCKOCTH JEKapTOBOM
CHCTEMBI KOOPAHMHAT, Y KOTOPOH OCh CUMMETpHH coBmaaaeTr ¢ ockto OX u mpoxoaut yepe3 (oxyc
napabonsl. Hauamo KoOpAMHAT paclojioKEHO IOCpenuHEe Mexay (OKycoM U IUPEKTPHUCO,

neprneHauKyisipHoi k ocu OX. M3BecTHO, 4TO paccTOSTHHE MEXITY (POKYCOM U JUPEKTPUCON paBHO 7.
Brinumure Takke ypaBHEHHE TUPEKTPHUCHI.

BapuaHTs! 0TBeTOB: a) Y =14X; X :%; 0) y> =7X; X :g; 6) y° :14x;x=—%;+

7
B) X° =7y;x:5;
14. Hanumure ypaBHEHHE F€OMETPHUUECKOI0 MECTa TOYEK, paBHOYIAIEHHbIX OT Touek A=(1,3,-2) u
B=(-1,1,0).
BapwnaHTbl 0TBETOB:
aA)X+y—-2-3=0;+ 0)y+2X-2+4=0;B)Yy+2X+2+3=0; 1)y =2X+2+3;

15. Mana mnockocts X—Y+2z2—1=0 u npsmas, npoxoasuias yepe3 Touku A = (2,3,0) u B = (0,1,1).
Beimummre ypaBHEHHE NPSAMOM, MPOXOMAIIEN 4epe3 dTU TOYKH, M BBIYUCIUTE KOCHHYC yria o
Mexay npsiMoid AB U TaHHOM MIIOCKOCTBIO.

BapuanTel 0TBETOB:

16. Jlana cepa X* +y° +2°—16 =0. Haiimure nentpO >10ii chepsl U ee paauyc R.
BapuanTts! orBetoB: a) 0=(1,1,1);R=16; 6) 0=(0,0,0);R= 4;+
B) 0=(1,1,0);R=16; r) 0=(0,0,1);R= 4.
Paznen: Jluneiinas aaredpa
1. Onpenenurens —3T0  a) Tabnuna uucen; ©) yuciao; B) GyHKUUS?
1 2
ol

2. Beruucnuth ONPCACINUTCIIb

Bapuantst otBeToB: a) 10; 6) —2; B)-10.

3. Matpuna — 310 a) QyHkius; ©0) uncno; B) TabmuIa yucen?

2 1 -
AmeA: .
2 3

4. BEIYACIUTE




1

Bapuantel otBeTOB: a) 25; 0) 1; B)
5. OmpenenuTenb HEBBIPOKICHHOW MaTpUIBl  a) paBeH Hymo; ©0) OoJblle HyNs; B) HE paBeH
HYII0?

2 -3
1

6. Beraucants

A_l‘ ,ecin A=

1/2 -1/3
1/5 1

Bapuantsl orBetoB: a) 1/17; 6) 1; B)

7. YeMy paBeH paHT MaTpULIbI?

BapuaHTbl OTBETOB: a) HAaWBBICIIEMY MOPSIKY MHUHOpa; ©) HAMBBICHIEMY IMOPSIKY HEHYJIEBOTO
MUHOpA; B) HAMMEHBIIEMY MOPSAIKY MUHODA.

8. Eciu ompenenurtenb CUCTEMbI JIMHEWHBIX ypaBHEHUN HE PaBeH HYJO, TO CUCTEMa  a) MMEET
€IMHCTBEHHOE pelleHne; 0) He MMEET PEelIeHUs; B) UMEET OECUMCICHHOE MHOKECTBO PEeIIeHU?

2X+Y+12=2,

9. PemuTh CHCTEMY JIMHEHHBIX ypaBHEHHH < X — Y + 2Z =—2,
3X+y+z=3.

Bapuante otBeToB: a) Xx=1, y=1, z=-1; 6) x=0, y=1, z=1; B) Xx=1, y=0, z=0.

10. JI;mss COBMECTHOCTH CHCTEMBI JIMHEHHBIX ypaBHEHUH HEOOXOIUMO W JOCTATOYHO, YTOOBI paHTH
MaTpHUIIbl U PACIIMPEHHON MATPHUIIBI CUCTEMBbl a) ObUIM HE paBHBI, ©O) OBLIM paBHBI, B) OBLIH
PaBHBI HYJTIO.

11. Ecnu onpenenuTenb CUCTEMbl OAHOPOIHBIX JTHHEHHBIX YpaBHEHHI paBeH HYIIO, TO CHCTEMa  a)
HE UMEET pelieHus; 0) UMEET TOJIBKO OJIHO PElICHHUE;

B) UMeeT OECUNCIIEHHOE MHOXKECTBO PEILICHHUH.

12. Cucrema 0JHOPOIHBIX TMHEHHBIX YPAaBHEHUH a) BCET/1a UMEET PELICHUE;

0) UMeeT TOJIBKO HYJIEBOE pellIeHUe; B) UMeeT OECUMCIEHHOE MHOXKECTBO PELICHUH.
13. Kakue cuctembl JIMHEWHBIX YpaBHEHHI MOTYT ObITh perieHbl MeToioM ["aycca?

BapuaHThl 0TBETOB: a) KBaJpaTHbIE; 0) IPSIMOYTOJIbHBIE; B) JIIOOBIE.

1 4
2 1)

14. HaiitTu coOCTBEHHBIE 3HAUCHUST MATPHUIIBI

Bapuanter otBeToB: a) {-3,3}; 0) {l}; B) {-2,3}.

11
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15. HaiiTi coOCTBEHHbBIE BEKTOPHI MaTPUIIBI



Bapuantsl otBetoB: a) (1;1); 06) {(1;1); (1;2)}; B) {(2;1); (1;1)}.

1 2 1 -
16. Peminth MaTpUyHOE ypaBHEHUE X = .
3 4 2 3

B : 5-60 5-)(118)
apUaHThl OTBETOB: a) 9/ ) 172 —3) B .

Pa3znesn: BBegeHune B MaTeMarTHu4YecKHil aHAJIN3

) {EZEE }
1. Yka3saTe OO 4WIEH OCIEI0BATEILHOCTH 3, 5, 7, 9,
-1
n+1 )" n n
n=———,0) an= 5 n=—————— ", n= , n=4+/N.
Vg ¥ n2 B nil DT

2. Haiitu orpaHiYeHHYIO CBEPXYIIOCIEA0BATEIbHOCTD, 3aJAHHYIO OOIINM YJICHOM:

(_1)n—1n2
a) an=2n+1,6) an=n,B) an=—————,1) an=~NN+2 1) an=(-1)n.

n+1
3n—1_
5n+2°

3. Haiitu npeaen nocienoBaTeIbHOCTH dn =

a) 0,5;06) —0,5;8) 0,6;r) —0,6; 1) 1.
4. Yka3aTb NepBbIi 3aMeUaTeTbHbIN MIPEIET:

i ) .2 2 i
o lim SM2X 2 o im (x—3)sin = = £, ) fim SN _ &
x>0 3x 377 xow 3x 377 oosingx B’
|M1£229§§_J: |m1§93§_1
r) x—0 )(2 N 2 ;’H) x=>0 X B

i lim —.
5. Haiitu npenen ¢pyHKIMH ciieBa x0-0 X -

a) +o0; 0) —o;B) e;1) 0; 1) 1.
6. Haiitu npenen Ijmz (3X2 —2X+ 7) :
%
a) 15;06) 10;B) 0,8;1) 16; 1) 2.
7. Yka3aTb OECKOHEYHO MaJYyI0 (YHKLUIO:
) 1
q) ——
(x-2)°
X—00 ,

8. Ykazarh 6eCKOHEUHO OOJBIIYIO (hYHKITUIO:
a) sinxmpu x—0; 6) (x —3)% mpu x—3; B) 1—cosxmpu x—0;

T
npu X—2; 6) (x —1)2 nmpu x—1; B) thHpI/IX—>E; r) Inxmpux—0+0; 1) x> npnu

r) — npux—oo; 1) InXxmpux—+oo.
X

i sin <= 3x
9. HaﬁTH npez[en Im , 3aMCHJIA 6CCKOHC‘{HO MaJibIC U 6CCI(0HC‘{H0

0 In2 (14 2x)

OoutbInve PyHKIUH SKBUBAJICHTHBIMU:
10



a) 2,5;0) 2,15;8) 2,25;1) 2,0; m) 2,65.
10. Yka3atb HEOOX0AUMOE ¥ JIOCTaTOYHOE YCIIOBHE HerpepbiBHOCTH QyHKIHU f(x) B TOUKE X0:

2 I 2 lim 100 #106):6), M 109 = M £¢) # fxo);

X—>Xq X—>x0+0 x—>xo+0

w, M 1=, 1M 160:m), M 169 =, MM 160 = )
—Xg—

X—>X X—>XO+0 x—>xo+0

m MM 169 ).

11. Haittu unTepBan HenpepbiBHOCTH (yHkimn f(x) = (x + 1)(x — 2):

a) X€E (~o0, +o0); 6) X€ (~o0, ~1) U (-1, +0); B) X (-1, 2); 1) xE (00, 2) U (2, +00);
n) xe (-oo,-H)U 1, 2)U (2, +).

12. dynxiws f(x) Ha3pIBaeTCS HEPEPHIBHOM B TOUKE X0CIIEBA, SCIIH:

wm‘m—mwﬂmﬂm'mfmﬂm

x—>x0+0 =X +0

w, M 100 =, M 160 = 6o r), 1M 169 = ()
—Xg—

X—>X, x—>x0+0

0 M g2 1M 100 =f0c).

X=X x—>x0+0

2
Xx= -1
13. Haiitu TOuKy xo ycTpaHuMoro paspbiBa (yHkimu f(x) = —1:
X —_
a) xo=—2;0) xo=-1;B) x0=0;1) x0=1; 1) x0=2

14. Haiiti Touky xo ckauka ¢pyakuun f(x) = — u ero Beawuuny h:
X

a) xo=-1,h=0;06) x0=0,h=1;8) x0=1,h=2;1) x=0,h=0; 1) x0=2,h=2.
15. Haiitu Touku paspsiBa I-ro u ll-ro pona pynkimm

y=X+1 ecmu x<-1,

1
() = y—;, ec —1< x <1,

y=2, ecnu X >1.

a) x1=—1—Touka pa3psiBa |l poxna, x> = 0 — Touka paspsiBa lpona;

0) x2= 0—Touka pa3psiBa |l pona, x3= 1 — Touka paspsiBa llpona,;

B) x1=—1, x2=0 —touku pa3psiBa | pona, x3= 1 — Touka pa3psiBa lpona;

r) x1=-1, x3=1—Ttouku pa3psiBa | poxaa, x2 = 0 — Touka pa3psiBa llpoxa;

1) x1=-1,x2=0 —Touku paspsiBa |l pona, x3= 1 —Touka pa3psiBa Ipoza.

16. Hcnonb3ys cBoicTBa (PyHKIMIA, HEMPEPHIBHBIX HAa OTPE3KE, HAUTH TOYKH, B KOTOPBIX (DYHKIHS ¥ =
x°~1 V x€[-2, 2] obpaniaercsi B HyJIb:

a) x1=-1,x=1,0) x1=-2,x2=-1;B) x1=-2,x2=2;1) x1=-1,x2=2;

n) x1=-2,x2=1.

Paznen: /IuddpepenuuanbHoe ucunciaeHue GyHKIHU 0OXHOM MepeMeHHOI
1. IIpon3BoiHas PyHKIMM paBHA
a) otHomeHuto auddepenimana GyHKIUU K AuddepeHiuany nepeMeHHoH;
6) npousBenenuto nudpdepenmana GyHkuuu Ha AuddepeHnan nepeMeHHoH;

11



B) cymMe auddepennmana GyHkuuu u auddepeHimana nepeMeHHO .
2. Muddepenunan GyHKIUU TPUOTMKEHHO PaBEH

a) IPUPAIIECHUIO APTYMEHTA;

0) mpupanieHUIo PyHKIINN;

B) OTHOUICHHIO IPUPAIICHUIO (PYHKIIMK K IPUPALICHUIO apTyMEHTA.
3. Beruncnuth npousBoanyo GpyHKImu Y = X3 sin X IIpU X =TT.
Bapuants otBeToB: a) 3n%; 6) —°; B) 0.

4. Haittu npoussoanyto ¢pynkmuu Y = IN COSX.
1.

Bapuants! otBeToB: a) ——SIN X; 6) —CIgX; B) —tgX.
X

5. Haiitu npou3BogHy0 QyHKITUH, 3aJaHHON TTapaMeTPUUIECKH,

dy nput = /4, X =COS°t, y=sin3t.

dx

Bapuanter otBeToB: a)—1; 6) 1; B)O.

6. Haiiti BTOpyI0 NpOU3BOAHYIO GyHKIMH Y = X* 3+ x%+x+1 mpu X =—1.
Bapuantel otBeToB: a) 10; 6) —16; B) 8.

7. Haiitu ypaBHeHue KacaTenbHol k rpaduxy dynkuun Y =1/X mpu X =1.
Bapuantel oTBeTOB: a) Y= X; 0) y= —X+2; B) y=X—2.

8. Ecnmu ¢yHKIMS Bo3pacTaeT Ha HEKOTOPOM WHTEpBAJIe, TO €€ MPOU3BOJHAS HAa MHTEpBaje  a)
OoJipilie HYJIS; ©O) MEHBIIIEC HYJIS; B) paBHA HYIIIO.

9. B Toukax BO3MOXKHOIO 3KCTpeMyMa IMPOU3BOIHas GYHKIIMK a) paBHA HYNO; ©) paBHA HYIIO WU
HE CYIIECTBYET; B) HE paBHA HYIIIO.

10. CKOJIBKO SKCTPEMYMOB UMeeT PyHKIMS Y = xe X,
Bapuantel otBeToB: a)2; 0) 1; B)O.

11. HaiiTn MakcumanbHoOe 3Ha4eHne QyHKIun Y = e‘XZ .
Bapuantsl otBeToB: a) 1; 6)2; B)O.

12. Haittn nau6osbinee 3nauenus pynkiun  f (X) = x® —12x + 25
Ha oTpeske [0;3].

BapuanTtsl otBeToB: a)41; 6)9; B)25.

12



13. B Toukax BOo3MOXHOTO nepernba rpaduka GpyHKIMM ee BTOpas MPOU3BOJHAS a) paBHA HYJIO;
0) paBHa HYJIIO WJIU HE CYIIECTBYET; B) HE paBHA HYIIO.

14. I'paduk QyHKIIMH MMEET BBITYKIOCTh BHU3 (BOTHYTOCTh) HA HEKOTOPOM HHTEPBAJIE, €CIIM BTOPast
pOU3BOAHAS (PYHKIIMH a) OOJIbIIE HYJIS;

0) paBHa HYIII0; B) MEHBIIIE HYJIS.

_X2
15. Cxonbko Touek nepern6a umeer rpaduk Gpynkuun Yy =€ .
Bapuants otBeToB: a) 1; 0)2; B)O.

16. Haiitu abermccy Touku nepern6a rpaduxa pyaxmun T (X) = 3x* —16x° + 2.

Bapuanter otBeToB: a)4; 0)0; B) 8/3.

Tectol KCP, 2 cemecTp

Paznen: HeomnpeneneHHbIH U onpeAeIeHHbIH HHTETPAJIbI
3amanue Nel.

Haiitu nnrerpan: j X&dx .

BriGepuTe npaBuIbHBIN BapUaHT OTBETA!
2 2
1.ng§+c.

2. 0.
3. 1.
4, x+C.

5. v X+C.

3ananue No2.
dx
Haiitu unaTerpan: I— .
3/x

BrIGepuTe IpaBUIIbHBINA BAPUAHT OTBETA:
5573
1. Z X" +C.

2. A/ X+C.

3.0.

13



4 %W—c.

5. %Wm.

2—+/1-x?
dx

Haiitn nnrerpan: —_—

Ji-x2

Br16epute npaBUiIbHBIN BapUaHT OTBETA!

1. 2arcsinx—x +C.

2. 1.

3. 3arcsinx +C.

4. 1+C.

5. 2arcsinx + x +C.

. 2—x*
Haiitu unTerpat: '[ i dx.

BriGepuTe npaBuIbHBIN BapUaHT OTBETA!

XS
1. arctgx + x—?+C.

2.0

X5
3. arctgx + x+?+C.

4. 1.

X3
5. arctgx — x +? +C.

Haiitu unrerpa: j (shx —sin x)dx.

Bribepure npaBuiIbHBIN BapHaHT OTBETA:

1. chx+cosx+C.
2. chx—cosx—C.
3. chx+cosx—C.
4. 0.

5. chx+C.

3aganue Ne3.

Samanue Ne4.

3amanue Ne5.

14



2
Haiitu unTerpan: I (\/_ —ij dx.

Bribepure npaBUIIbHBIN BapHAHT OTBETA:

X2
1. ?—2x+ln|x|+C.

2
2. X?—Sx—ln|x|+c.

3. 1L

X2
4. ?—3x+ln|x|+c.

Haiitu unrerpan: j(Ztgx + 3ctgx) dx.

Bri6epuTe npaBUibHBIN BapUaHT OTBETA!

1. 4tgx —9ctgx — x + C.
2. 1.

3. 3tgx+9ctgx— x +C.
4. 4tgx+9ctgx+ x +C.

5. 4tgx—x+C.

Haiitu unterpai: .[ X COS X dXx.

Bri6epute npaBUibHBIM BapUaHT OTBETA!

1. 1sin x? +C.
2

2. 1.
Ss/ia

4, 2tgx—x+C.

5. 0.

3aganue Neb.

Samanue Ne7.

3aganue Neg.

3aganue Ne9.

15



dx
xIn x

Haiitu nnrerpan: I

Bribepure npaBuIIbHBI BapHAHT OTBETA:

1. Injln X +C.

2. Inlnx|—2+C.

3. 1+C.
4. \/X+C.
5. 24X +cC.

3amanue NelO.

Haiitu nnTerpan: J.\/Sin X COS Xdx.

Bri6epute npaBUibHBIN BapUaHT OTBETA!

1. %sin X~/sin X +C.

2. A/ X+C.
3. -
3. Zsm X~/sin X +C.

4.1+ C.
5. 0.

3amanue Nell.

Haiitu unrerpai: j(2 sin X +3cos X )dx.

BriOepuTe npaBuIbHBINM BapUaHT OTBETA!
1. —2cosx+3sin x+C.

2. 2c0sXx+3sin x+C.

3. 1.

4. 3sin x+C.

5.1+ C.

3amanue Nel2.
Haiitu unterpan: I (In t)4 %

Bribepure npaBuiIbHBIN BapHaHT OTBETA:

16



1

1. g(|n t)° +C.
2. %(In t) +C.
3.1+ C.

4. 1.

5. Injin x|—2+C.

3amanue Nel3.
Haiitn uarerpan: _[ (x2 —3x+ 1)10 (2x - 3)dx.

Br16epute npaBUibHBIN BapUaHT OTBETA:

1, 1—11( 2 _3x+1J" +C.

2. 1.

3, %(x2 —ox+1)* +C.

4, \/X+cC.
5 1+C.

3amanue Nel4.
Haiitu unTerpan: I(1+ x? )szdx

BriOepuTe npaBuIbHBINM BapUaHT OTBETA!
1 3/2
L3 1+x?)" +C.

2. A/ X+C.
3. 1+C.

4. %(5+ x2)"?

5.0.
3amanue Nels.
Haiitu unrerpa: IZX -3%.5%dx.

Bribepure npaBuiIbHBIN BapHaHT OTBETA:

17



2250*

. +C
In 2250

2. 2250.
3. 225- +C.

2251"

4. +C
In 2250

5. 1.

3amanue Nel6.

2
Haiitu unTerpan: .[ (\/; + SLJ dx.
X

=

Bri6epuTe npaBUibHBIN BapUaHT OTBETA!

X2

1. ?+%x6 x +33/x +C.

x> 6, s
2.—+—x\/;—3\/;+C.
2 7
3.1

4, \X+cC.
5 1+C.

3amanue Nel7.
Haiitu unTerpai: J‘(ZX3 —5X% +7X— 3)dx.

Bri6epute npaBUiibHBIN BapUaHT OTBETA!

1. 1x4 —§x3 +Zx2 —3x+C.
2 3 2

2. 0.

3. =x* +Zx8 +Zx2 —3x+C.
2 3 2

4.1.

5. 1x4 —§x3 +gx+9x+C.
2 3 2

3amanue Nel8.
Haiitu unTerpa: J X%/ x% + 5dx.

18



Bribepure npaBuIIbHBIN BapHAHT OTBETA:

1.§(x3+5 x® +5+C.

2. A/ X+C.
3. 18.

4, é(xs +8WXx° -5 +C.

5.0.

3amanue Nel9.

21 3)°
wdx,
X

Haiitn nnterpan: |

Bri6epuTe npaBUibHBIN BapUaHT OTBETA!

1. %(ZIn x+3)* +C.
1 4

2. g(2|n x-19) +C.
1 4

3. g(16|n x+7)" +C.

4. %(16In x-7)" +C.

5. L

3amanue Ne20.

rl4
Brrauciuth
7l6

o x no popmyne Herorona-JleitOuuna.

Bri6epute npaBUibHBIN BapuaHT OTBETA!

J3

1.1-—.
3

2 6-%2
3

3. L

42 %0

3
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5.0.

3amanne No21.

1
BrluncnuTh ykazaHHBIA HHTErPAL: I xe “dx.
0

Bribepure npaBUIIbHBIN BapHAHT OTBETA:

1. E_

D

5. 141——.

Samanue Ne 22.

e 2

. In

BBILII/ICJ'II/ITB YKaSaHHbII/I I/IHTeraJ'IZ I
1

BriGepuTe npaBuIbHBIN BapUaHT OTBETA!
1
3

2. 1.
0.
1 4

4. §(2In x-19) +C.

5. 1-—.
3

3amanue No23.

1

Beruuciauts y'Ka3aHHBII>i HUHTCrpal: I
0

xdx
1+ x4

Bribepure npaBuiIbHBIN BapHaHT OTBETA:

1. =,
8
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2
12°

e
w|

3amanne No24.

Boruncnute HecoOCTBEHHBIN MHTErpajl (UM YCTAHOBUTD UX PACXOJAUMOCTB):
+00
Jerdx.
0

Bri6epuTe npaBUibHBIN BapUaHT OTBETA!
1.+ o0,
2.mw/2.
3. 1L
4. 0.
5. —1.
3amanue Ne25.

Brruncnure HecoOCTBEHHBINM MHTETPAJT (I YCTAHOBUTH UX PACXOIUMOCTB):

Fdx

x2

e
Bri6epute npaBUibHBIN BapUAHT OTBETA!

1.1

2.25

3amanue Ne26.

BrrancnuTe HeCOOCTBEHHBIN HHTET pal (I/IJ'II/I YCTaAHOBUTH UX paCXO,Z[I/IMOCTB)I

©odx
J‘1+x2'

—00
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Bribepure npaBuIIbHBIN BapHAHT OTBETA:
1.

2. +oo.

3.1.

27
12
5.0.
3amanue No27.
BrruncnuTe HecoOOCTBEHHBIN MHTErPAJT (MJIM YCTAHOBUTH UX PACXOIUMOCTB):
& dx
3 X
Br16epute npaBUibHBIN BapuaHT OTBETA!
1. +oo.
2. 1.
3. 0.
4, —oo,
5. 22.

3amanue Ne28.

Beraucnure mionans GUrypsl, OrpaHUYEeHHON 3aIaHHBIMU JIMHUSIMU:
y=—X>, X+y+2=0,

BriOepuTe npaBUIIbHBIN BApHAHT OTBETA:
1. 4,5 (kB.cn).
2.2 (xB.en).
3. 22 (kB.en).
4. 0.
5. 18 (xB.ex).

3ananue Ne29.
Brruncnute miomaas GUrypsl, OrpaHUYCHHON 3aJaHHBIMU THHHUSIMU:

y = g, y =17 — x* (I ueTBepTs).
X

Bribepure npaBuiIbHBIN BapUaHT OTBETA:
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1. 18 (xB.em).
2.2 (xB.en).
3. 22 (xB.en).
4.0.

5. 8 (kB.en).

3amanue Ne30.

HaiiymTe miomaas GUTYpHI, OrpaHHueHHOM mapabomnoii Y = 4X — X* u ockio OX.

Br16epute npaBUibHBINM BapUaHT OTBETA:
32
1. — (xB.en).
5 (<Ben)
2. 11 (xB.en).
1
3. = (xB.en).
7 (<Ben)

4. 0.
5. 8 (xB.em).
3amanue Ne3 1.

Boruncnuth miomanas Gurypbl, orpaHu4eHHOMN 3aJaHHBIMU JIMHUSMU:

BriOepuTe npaBUIIbHBIN BApHAHT OTBETA:
1
1. ry (xB.en).

1
2. = (xB.en).
2 (xB.ex)

3.0.
4.1 (xB.en).

5. % (xB.en).

Paznesn: DyHKUUM HECKOJIbKHUX NEPEeMEHHbIX

1. Haiitu o6nacTs onpenesnenus pynkuuu U =+/4 — X2 — y2 :

a) X2+y2<4; 6) x*+y’>>4; B R

23



2. Haiitu o6nacts onpenenenus Gpynkuuu  Z = In(X—y).

a) X>Y; 6) )X<YVY; B) R
3. Haiitu o6nacte onpeaenenus pynkunn U =——.

a) R xpomey=-X; 6) y=—x; B) R

4. Haiitu oOnacts onpesenenus Gyskimn 2 = XY .

a) R% 6) X<Y; B) X#.

4. Haiit obnacTs onpeenenus Gynkumn  Z = X + Y2,

a) R4 6) X>0;y>0; B) x=.

6. Haiitin wactrie mpomssomere Uy, U),  dymxmmn U = X +3Xy +4y°.

a) Uy =2X+3y,uy, =3x+8y;

6) U =2x+3y+8y,uj, =x*+3x+8y;

B) Uy =2X, Uy =8y.

7. Haiitu actasre npomssommeie Uy, Uy, Uy Gysxman U =Sin(3X +5y —42).

a) Uy =3c0sE@x+5y—4z),uy =5c0s(@3X+5y —4z), u; =-4cos@x+5y —4z);
6) Uy =Cos@Xx+3Yy—4z),uy =cos@X+5y—4z), u; =Ccos@x+5y —4z);

B) Uy =-3c0s@X+5Yy—4z),u;, =-5c0s@x+5Yy —4z),u; =4cos@x+5y —4z).

8. Haiit yacTHBIC MPOU3BOIHBIC U;(, U;, bynkuuu U = eX/ Y,

1 X
ay U ==Y ul =-"eV,
y y

1
o) uy ==Y ul =xe;
y
B) U :ex’y,u;, —eX/V,
) 4 !/ X
9. Haiiti actabie poussoaneie Uy, Uy  dyskimn U =—+

Yy
s
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a) uX_ __’u' = _+_1
y 2 YTy X

6) Uy==+Y, U, =X+=;
1

B) u;:—+l2,u;,:—2+—.
y X y- X

10. Haiitu yacTHBIE TPOU3BOTHBIC u;(,u’y,u; byHKIIUN u=ax+by+cz (a,b,c—const).
a) Uy =a,u,=b,u;=c;

6) Uy=a+b+cu,=a+b+c,u;=a+b+c;

B) U, =0,u, =0,u; =0.

11. HaiiTn yacTHBIE TPOU3BOHBIE U;(, U;, dyaxkumm U= YySin X+siny.

!

y =sinX+cosy;

a) Uy =YCOSX, U
6) Uy =COSX+COSY, Uy =COSY;

B) Uy =YCOSX+COSY, Uy =COSX+COSY.

12. Haiit yacTHbIE IPOU3BOHBIE U;(, U;, byakuun U =4/ X2 + y2 :

' X ' y
a) U, = —, U )
X /x2+y2 y [ +y2
1
y .

1
6) U, =——,U\
" 2w/x2+y2 )

2
Zw/x2+y2
, 2X , 2
R Y e R Ay )
X“+y X“+y

ol ol

13. Cornacno 3akony OMa, cuiia Toka Beraucisercs no gopmyne | = — . Haiiru —, —.
R oV OR

a_tlta_ v

o R'OR R?

o _1a_,

6) ——=—,_—=
oV R'CR
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ol ol
—=0,—=0
oV OR
14. ®opmyna Knaiinepona PV = RT , rae R — Benmunna nocrosiHHas, CBA3bIBAET JaBIEHHUE, 00BEM

oV

1 a0COTIOTHYIO TEMIIEpaTypy HIcaIbHOTO Ta3a. Haltn —.

oV R
8 —=—;
ar p
0) a_V =R;
or
B) 8_V =0.
oT
15. ®opmymna Knaiinepona PV = RT , rae R — Benmunna nmocTosHHast, CBA3BIBAET NaBIEHHUE, 00bEM
1 a0COJIFOTHYIO TeMIIepaTypy UaeaibHOTO ra3a. Haitu (2—\/ .
P
oV RT
Q) —=——%;
op p?
6) 8_\/ =RT;
op
B) N =1
ap

16. ®opmyia Knaiinepona PV = RT , rae R — Benmunna nocrosHnas, CBA3bIBAET JaBIECHUE, 00bEM

op

1 a0COJIIOTHYIO TeMIIEpaTypy UaeabHoro rasza. Haitn ——.

op R
a) — =—,;
or Vv
6) a—IO:R;
oT
B) @20.

oT
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Pasnen «/Iu¢ppepennuajibubie ypaBHEHUD)
1. Ssnsercs nu nuddepeHaibLHoe ypaBHEeHUE epBoro nopsijaka (X+y)dx+(x-y)dy=0
A) ypaBHeHHEM B NOJHBIX AU depennunanax;
b) ypaBHeHueM ¢ paz/ielleHHbIMU IEPEMEHHBIMU;
B) ypaBHeHueM ¢ paziensitomuMucs nepeMeHHbIMU ?

2. Senserca nmu quddepeHnmanbHOE ypaBHEeHHE mepBoro mopsaka (X3-3xy?)dx+(y>-3x%y)dy=0
A) ypaBHeHHEM B NOJHBIX Auddepennunanax;
b) onHOpOAHBIM ypaBHEHHEM;
B) ypaBHeHueM ¢ pazienstommuMucs nepeMeHHbIMU ?

=0

xdxtydy +:r dy—ydx

3. SBnsercs mm quddepennmanbHoe ypaBHEHNE TIEPBOTO MOPSIKA =
-||,'I" e x
A) ypaBHEHHMEM B MOJIHBIX JU(depeHnnanax;
b) onHOpOAHBIM ypaBHEHHEM
B) ypaBHeHueM ¢ paziensiromuMucs nepeMeHHbIMU?
xdy—ydx
4. SBnsercsa nu nuddepeHnranbHOe ypaBHEHNE IEPBOro nopsaaka xdx + ydy t—r = 0
E

A) ypaBHEHHEM B MOJHBIX U depeHnnanax;
b) onHOpOAHBIM ypaBHEHHEM
B) ypaBHeHueM ¢ paziensirommuMucs nepeMeHHbIMU ?

Bdlyr
5. Senstercs nmu auddepeHimanbHOoe ypaBHEHHE TIEPBOTO Mmopsaka —— = dx
¥

A) ypaBHEHHEM C pa3AeSIOUIUMUCS IepEMEHHBIMU;

b) ypaBHeHueM B nmoiHbIX AuddepeHimanax;
B) onqHopoaHbIM ypaBHEHUEM?

dx dy
6. SBnsercs nu quddepeHnnanbHOe ypaBHEHUE epBoro nopsaka — +— = 0
& ¥
A') ypaBHEHHEM C Pa3ACISIOUIUMUCS epEMEHHBIMU;
b ) ypaBHeHuEeM B moHBIX auddepeHnanax;
B) onHOpOoaHBIM ypaBHEHHEM;

I') nunelinbIM ypaBHEHHEM?

ndy
¥

0

mdx
7. SIBnsercs iu ,Z[I/I(b(bepeHI_lI/IaJIBHOC YpaBHCHUEC NICPBOT'O MOPpsAAKA — — +
x

A') ypaBHEHHEM C Pa3ICISIOIIUMHUCS TIEPEMEHHBIMU;
b) ypaBHeHueM ¢ pa3zieleHHbIMU IEPEMEHHBIMU;

B) ypaBHeHueM B MoJHBIX JuddepeHnmanax;

I') omHOpOAHBIM ypaBHEHHEM ?

d
8. SBnsercs nmu auddepeHnnanbHoe ypaBHEHHE IEPBOTO MOpsiKa ﬁ = kx (K-xoaddunment
MIPONOPIIMOHAIEHOCTH)
A) ypaBHEHHEM C pa3JeAIONIMMHCS IEPEMEHHBIMU;

b) ypaBHeHueM B MOJIHBIX U depeHnmanax;
B) onHopoaHbIM ypaBHEHHEM ?

27



9. Smnstercs ym quddepenimaibHOe ypaBHEHHE TIepBOro nopsaka (x+y)dx-(x-y)dy=0
A') 0OTHOPOIHBIM ypaBHEHUEM;
b) ypaBHeHueM B mosHbIX auddepeHnuanax;
B)ypaBHeHueM ¢ pa3ieisomuMICs IEPEMEHHBIMU?

10. SIBnstercs mu auddepeHnnanpHOe ypaBHEHHE IepBoro nopsaka (y2-3x2)dx+2xydy=0
A') OTHOPOIHBIM ypaBHEHUEM;
b) ypaBHeHuEeM B MOJHBIX U PepeHnraiax;
B)ypaBHeHueM ¢ pa3ieisomuMIcs epeMeHHbIMU?

11. sABnsiercs nu auddepeHmansHoe ypaBHeHHE mepBoro nopsiaka Xdy-ydx=ydy
A') OTHOPOIHBIM ypaBHEHUEM;
b) ypaBHenuem B noaHbIx nuddepennmanax;
B)ypaBHeHueM ¢ pa3iensomuMucs nepeMeHHbIMU?

12. SIBnstercs mn auddepernnansHOe ypaBHEHHE epBoro nopsiaka Y2dx+(x2-xy)dy=0
A') OTHOPOJTHBIM YpaBHEHUEM;
b) ypaBuenuem B noaHbIx nuddepennmanax;
B)ypaBHeHueM ¢ pa3ienstonuMucs nepeMeHHbIMU?

13. dBnserca nu nuddepeHuanTbHOE ypaBHEHHE TIEpBOTO Topsaka (X2+Xy+y2)dx=x2dy
A ) OTHOPOJIHBIM YpaBHEHHUEM;
b) ypaBHenuem B noaHbIx nuddepennuanax;
B)ypaBHeHnueM ¢ paznenstomuMucs nepeMeHHbIMA?

14. SIBnsiercs mu nuddepeHnraIbHOE YpaBHEHHUE TIEPBOTO MOPSIIKA
(3x2+6xy+6Yy2)dx+(2x%+3xy)dy=0
A ') OTHOPOJIHBIM YpaBHEHHUEM;
b) ypaBHeHueM B nmoiHbIX AuddepeHimanax;
B)ypaBHEeHHEM C pa3AesSIONIUMUCS IIEPEMEHHBIMU?

dx _ dy
15. SIBnsiercs nu quddepeHnnanbHOe ypaBHEHUE TIEPBOTr0 MOPSAIKA — T g
XTI TY 5 A

A') OTHOPOJTHBIM YpaBHEHUEM;
b) ypaBHeHueM B nmoaHbIX AuddepeHianax;
B)ypaBHeHHEM C pa3aesSOIIUMUCS IEPEMEHHBIMU?

| ——
16. SABnsercs nu nuddepeHaIbHOe ypaBHEHUE NIEPBOro nopsiaka Xy =y+,/y2 — x?

A') OIHOPOJTHBIM YpaBHEHUEM;

b) ypaBuenuem B nonubix nuddepenimanax;

B)ypaBHEeHHEM C pa3AesSIOIMIUMUCS IEPEMEHHBIMU?

17. SABnsercs nu nuddepeHanbHoe ypaBHEHUE NEPBOro nopsiaka Xy +2y=3X
A') TMHENHBIM ypaBHEHUEM;
b) ypaBHeHueM B MOJHBIX TU(epeHnmanax;
B)ypaBHeHueM ¢ pa3aemnsomUMUCs epeMEeHHbIMU?

18. dBnsercs nu nupdepeHIuanTLHOE YpaBHEHHE TIEPBOTro Topsaka Xy +3y=x?
A') TMHEHHBIM ypaBHEHUEM;
B) ypaBHeHueM B nosiHBIX TuddepeHnmanax;
I')ypaBHEeHHEM C pa3AesSIOIIUMUCS TePEMEHHBIMU?
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19. dBnserca nu nudpdepeHIuanLHOE ypaBHEHHE TIEpBOTo mopska Y +17y=e>
A') nuHENHBIM ypaBHEHUEM;
b) ypaBHeHueM B mosHBIX qTuddepeHnmanax;
B)ypaBHeHueM ¢ pa3ieisomuMICs IEPEMEHHBIMU?
20. SInsercs mu auddepeHIManbHOe ypaBHeHHeE epBoro nopsaka (1+x2)y’-2xy=(1+x%)?
A') nTuHENHBIM ypaBHEHUEM;
b) ypaBHeHuEeM B MOJHBIX U PepeHnraiax;
B)ypaBHeHueM ¢ pa3aensoUMMUCS IepEMEHHBIMU ?

=

21. SIBnsiercs u muddepeHInaTBFHOE ypaBHEHUE TIEPBOTO Nopsiaka Y +2Xy=2xe ™~

A') nTuHENHBIM ypaBHEHUEM;
b) ypaBHenuem B noaHbIx nuddepenmnmanax;
B)ypaBHeHueM ¢ pa3ienstomuMucs nepeMeHHbIMU?

22. Slnsiercst i qudepeHIransHoe ypaBHEHHE TIEPBOro mopsiaka yv' sinx — y = 1 — cosx

A') TUHENHHBIM ypaBHEHUEM;
b) ypaBuenuem B noaHbIx nuddepennuanax;
B)ypaBHeHueM ¢ pa3ieistonuMucs nepeMeHHbIMU?

23. SIensiercst i qudepeHIransHOe ypaBHEHHE TIEPBOTo MOpsiaka ¥' + ycosx = sinx cosx

A') TUHENHBIM ypaBHEHUEM;
b) ypaBHeHueM B nmoiHbIX AuddepeHimanax;
B)ypaBHeHnueM ¢ paznenstomumMucs nepeMeHHbIMA?

24. SIpnsercs mu quddepeHImanbHoe ypaBHeHHe nepsoro nopsika (1-x2)y’+xy=1
A ) TMHEWHBIM YpaBHECHUEM;
b) ypaBHeHueM B nmoiHbIX AuddepeHimanax;
B)ypaBHEeHHEM C pa3AeIsIFOIIUMUCS IIEPEMEHHBIMU?

25. Tlopsimok muddepenimansHoro ypasaenus: 3y” —2y” +8y = 5sin x.
a) 5; d) 3.
b) 2;
c) 1;
26. Iopsiox muddepenmmansaoro ypapaernus: 3y —3y” +2y = 7e?*,
a) 2; c) 4;
b) 7; d) 3.
d’y _.dy 3
27. opsanox nuddepeHINaIbHOTO ypaBHEHHUS: o Cdx +6y =-25e"".
X X
a) 3; dy 2.
b) 6;
c) 25;
28. YCTaHOBUTh COOTBETCTBHE MEXAy AU(depeHIHnanbHbIMU YpPaBHEHUSMH U HMX OOLIMMH
1.y'=5xy=0
r__ g2
HHTErpaJlaMH: 2.y’ =x7y .
3.y -8x'y=0
a) hjy=x"+C 3

b) my=%+c
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C) In‘y‘:?)XZ‘FC d) |n|y|:gX2+C

29. YCTaHOBUTh COOTBETCTBHE MeEXAy Au(depeHnnanbHbIME ypaBHEHUSMH U HX OOLIMMH

1.y +3x°y =0
HHTETPaIaMu: 2'y' + 5X2y =0 .
3.y '=2xy

e) y=x'+C 9) In|y|:—§x3+C

X6
f) lnlv|=—7+C h) hly|=5+C

30. O0mee pemnieHne JIMHEHHOTO AU(QPEPEHIIUATBHOTO YPaBHEHHS BTOPOTO IMOPSJKA C
MTOCTOSIHHBIMU KO3 (UIIMEeHTaMU: 3y"+3y'=0.
i) y=Ce"+C, k) y=Ce*+C,e”
) y=Ce " +C, )] y=C,e* +C,x

31. Kakoe ypaBHEHHE OIpeneNnseT WHTErPAITbHYI0 KPUBYIO MU GEepeHIINaTIbHOTO YPaBHEHUS:
y'+1tgx-y=0, npoxo Iy gepes Touky A(0;1).

a) y=%c052x; €) ¥ =—cosx;

d) y=cosx+1;
b) y=cosx;
36. Kakoe ypaBHeHWe ompenensieT 4yacTHOe perieHue audQepeHnaIbHOT0 ypaBHCHHUS:
, 3y
y — ? +3=0 , YIOBJIETBOpSIOLIee HaualbHOMY ycioBuio y(0)=1.
x° 2x°
a) y=—+1; c)y=—-+1;
) Y= )Y ==~
x® 2x°
b)y=—; dy=-—+1;
)Y=73 )y=-—
37. Hopsinok auddepenmuansroro ypasuerns: X (y')* —x*sin*3x =0.
a) 5; c) 1;
by 2; d) 3.

38. Topsnok auddepennuansroro ypapaenns: X-dy — y*dx = sin 5x .

a) 2; d) 3.

b) 1;

c) 4;

39. Obuiee pemeHue JHUHEHHOTO AU(pQGEPEHINATBLHOIO YPaBHEHUS BTOPOTO IMOpsIKa ¢
HOCTOSHHBIMH KO3()(PUIMEHTAMHU: y” — 2y' +y=0,
a y=Ce"+Ce™; c. y=C +C,e™;
b. y=Ce"+C,xe"; d. y=Ce*+C,X;
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40.

41.

42.

43.

44,

45,

OOmiee pemeHue IuHEHHOTO MU(GGEPEHIIMATHLHOTO YPAaBHEHUS BTOPOTO TOpSAKA C
" !
NOCTOSHHBIMU KO3 duuuentamu: Y + 2y'+2y =0,
a. y=C,cosx+C,sinx; d y=e*(C,s0sx+C,sin X);
b. y=C,cosx+C,xsin x;
y=e"(C,cosx+C,sinXx);
OO6miee perreHue JTUHEWHOTO IU(PEPEeHIHATIBHOTO YpaBHEHHS BTOPOTO MOPsSAKAa HE
o " —2X
coxeprkamero sisHo mepemennoii y: Y —3€ =0,

2 )
a. y:—ge‘2X+Clx+C2; c. y=e"+Cx+Cy;

_3 -2X .
b. y=-262+C,; d. y=7,¢ +Cx+C,;

O6miee pemieHue JuHEHHOTO AM(GEpPEHIIMATBFHOTO YpaBHEHHUS BTOPOTO TMOPSAKA C HE

14 !/
coepKarero sBHo nepemennoii y: Y +1gXy = 0.

a. y=Citgx+C,; c. y=C,sinx+C,cosx;
b. y=C,sinx+C,; d. y=Csinx;
OO6mee pemieHne JTUHEWHOTO U(D(PEPEHIIMATEHOTO YpaBHEHHUS BTOPOTO TOpsiAKa HE
AV
. " (y ) _ O
COJZICpKaIIero SIBHO IIEPEMEHHOU X. y — — VY.
y
y=e"+C, ; c. y=-x"+2;
Cix 2
=e™ ;
y d y=—-1;
C. y — eclx+C2 ,
d. y — _eC1X+C2 .
Kakoe ypaBHeHue ompenenser
UHTErpajibHYIO KPHUBYIO
muddepeHInaTbHOTO  YpaBHEHUS:
y
Xy, -=+—-=0 , TPOXOMSIYIO
X X
yepe3 Touky A(1,1).
a. y=-2x+3;
b. y=-3x+4;
c. y=-x*+1;
d y=-2x+1;
Kakoe ypaBHeHue ompexaenser
4acTHOE peleHue
middepeHnanbHOT0  YpaBHEHHUS:
4
y-2Y+%-0
X X

YIOBJETBOPSIOIIEE  HAYAILHOMY
ycnosuio Y(0)=2.

X2

a y=——+2;
y 3

2

X
b. y=—+2;
y 3
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46. Haiitu obmee pemrenne muddepennuansroro ypapuenms: Y —4x° =0,
e) x*+C; 9 -x*-C;
f) x*+C; hy e*+C.

47. Haiitu obmee peurenne muddepennuansoro ypapaenns: Y +3y =9x=0.
a) C,+C,e™ +gx2 -X; c) Ce*+Ce™ —gxz;

2x —2X 2.
b) C1e2X+C2e‘3X+§x2; d) Ce” -C,e” +x%;

3
X*+1
48.Haiitu obimee permenne nuddepeHnnanbpHoro ypapHenus: Y =
Xy
2x° 2x°
a) ., —+2C; c) .—+C;
3 3

_ - 3
b) -2+ 2C; N i\/%+2ln|x|+2C;

49 Haiitu o6iee pemrenue qudpepeHInaIbHOro ypaBHeHus: y' = X+y
X
e) In|x+C; 9) 2Injx+2C;
f) —2In|{+C; h) —3In|x+C;

50./lano nmuHElHOE oaHOpOAHOE AuddepennnansHoe ypaBuenue: Y'—5y'+6y=0. Torma ero
oOI1ee pelreHne UMeeT BT

a) y=Ce”+C,e¥; c) y=Ce”+C,e™;
b) y=Ce™+Ce™; d) y=Ce*+C,e";
51.Haiitu obmiee pemienne auddepenuansHoro ypaaenus: Y —4y' +13y =0.
a) e”(Acos3x+ Bsin 3x) ; c) Ce¥-C,e™;
b) Ce* +C,e*; d) Acos3x— Bsin 3x;

52. Haiitu o6iee pemenune quddepenimanpaoro ypasaenus: y' —4y =0,
a) Ce>+Ce™,; c) Ce¥;
b) Ce*” +C,e™; d) Ce*+C.e”;

53. Haiitu o6iee pemenue qupdepenimansHoro ypasaenus: Y’ —4y'+13y =0,
a) e”*(Acos3x+ Bsin 3x) ; c) e (Acos3x+sin 3x) ;
b) e*(cos3x+sin 3x) ; d) e (Acos3x — Bsin 3x)

54. Haiitu obutee peurenne muddepenmmansroro ypasuenms: Y = (Y')°X.

a) _2arctan ——: b) -_oxarctan —>— +C1;

Jac J2c
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—ZiarctanL+C1; C) d)—2arctan x+C,

o N

55. Haiitu o6uiee penrenne auddepennuansroro ypapaenns: Y = X2 +5.
4 2 4 2

a) X—+5X—+CX+C1; C) X—+5X—+Cx+Cl;
12 2 12 2
4 2 4 2
b) X—+5X—+CX+C1; d) X—+5X—+CX+C1;
12 2 12 2
56. Haiitu o6Owiee pemenue auddepeHnnaabHOoro ypaBHEH s y' -4y’ +4y =0
a) (C,+C,x)e™; b Ce*+C,:
b) (Cl + C2 X)e3X . C) HEeT NpaBUJIBHOTO OTBETA;
57. Haiitu o0Omiee pemenue auddepeHnnaabHoro ypaBHEH s: y'—4y =0,
a) Ce™+Ce”; ¢) Ce*+C,e*:
b Ce>+Ce*: d Ce*+C,e*

58. Haiitu o0miee pemenne auddepeHnnansHoro ypaBHeH!s: y"+3y =9x.

3) C1+C2e‘3x+gx2—x; 0) C1+C2e‘3x+gx2—x;

b) C1+Cze3x+gx2—x; d) C1+C2e3x+gx2—x

59. Haiitu o6miee pemrenue qudepeHInaIbHOr0 ypaBHEHHUS: X3y,' + X y'—1=0.
a) X+C Inx+C,; c) 2Xx+C,Inx;
— . 1
b) —X+C Inx+C,; ) —+C,Inx+C,
X

60. Haiitu o6mee pemenue nuddepeHIHaIbHOTO YpaBHEHHUS: y” - 4y =0,

a) Cle‘zx + C282X : c) Clex + Czezx;
by Ce>+C.e*; d Ce*+C,e*
61. Haiitu oOuee pemenue qudpepeHInaIbHOr0 YpaBHEHUS: y'tgx—y'-1=0,
a) —X—C,cosx+C,; c) —C,x-C;sin Xx;
b) sz _ Cl COS X - d) HeT mpaBHUIBLHOTO OTBETA

62. Haiitu o0miee pemenne auddepeHnnaIbHOr0 ypaBHEHHS: y” + 4y, -3y =0,
2) Cle(—2+ﬁ)x 4 Cze(—z—ﬁ)x d) Cle(—2+ﬁ)x 4 Cze(—z—ﬁ)x :
b) Cle(—2+\/7)x + Cze(—Z—ﬁ)x :
(~2+J7)x (—2—J7)x
) Ce +C,e

63. Haiitu o6miee pemenne auddepeHnanbHOro ypaBHEHH S : y'+4y' -5y =1
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a) Ce”+Ce™+ 1; d) Cie” +Cpe” —l;
) 5

h Ce*+C,e™ - % :

c) Ce*¥+Ce™+5;

64. Haiitu o0Owiee pemenue auddepeHnnaabHoro ypaBHEH s y'—7y" +6y=sin X,
5 . 7

a) Cie™+C,e*+——sin X+——CoSX;
74 74

b) C,e* +C,e™ +5sin x+7cosX;

c) Ce ™ +C,e* +isin x+£cosx;
14 15
2X 4x 5 H 1
d Ce” +C,e™ +—sin X+-—CosX.
14 15

Tectel KCP, 3 cemecTp

Pa3znea «Teopusi BeposiTHOCTEID)

1. CoObITHE HA3BIBAETCS TOCTOBEPHBIM,

1) ecnii BepOSITHOCTD €ro OJIM3Ka K SUHUIIE;

2) ecyIM IPH 3aJaHHOM KOMILIEKCE (DAKTOPOB OHO MOKET MPOU30MTH;

3) ecnu IIpH 3aIaHHOM KOMILIEKce (DaKTOPOB OHO 0053aTeIbHO ITPOU30MICT;
4) eciu BEpOSITHOCTh COOBITHS HE 3aBUCUT OT IIPHYUH, YCIIOBUM, UCTIBITAHUH.

2. CO6I>ITI/Ie, KOTOPOEC IpH 3aJaHHOM KOMIIJIICKCE (baKTOpOB HE MOJKET OCYIICCTBUTHCA HA3BIBACTCA

1) HECOBMECTHBIM;

2) HEe3aBHCHUMBIM;

3) HEBO3MOKHBIM;

4) NIPOTUBOTIOJIOKHBIM.

3. CoObITHS Ha3BIBAIOTCS HECOBMCCTHBIMU, CCJIN

1) B JaHHOM OIIBITE€ OHU MOTYT ITOSIBUTHCS BCE BMECTE;

2) cymMmMa BEpOSITHOCTEN MX paBHA €IUHMLIE;

3) XOTst OBl OJTHO M3 HUX HE MOXKET MOSIBUTHCS OJJHOBPEMEHHO C IPYTUM;

4) B OTHOM M TOM € OTIBITE MOSIBIEHUE OJTHOTO U3 HUX MCKIIIOYAET MOSABICHUE APYTUX COOBITHM.

4.I[Ba COOBITHS HA3BIBAIOTCS MMPOTHUBOIIOJIOXKHBIMU

1) ecniu OHM PaBHOBO3MOJKHBIE M B CYMME COCTABIISIIOT JIOCTOBEPHOE COOBITHE;
2) eclii OHU HECOBMECTHBI U B CyMME COCTaBIISIIOT JIOCTOBEPHOE COOBITHE;
3) ecnu cyMMa BEpOSTHOCTEH UX paBHA €IMHUIIE;
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4) eciivi OHM B3aMMHO HUCKIIIOYAIOT JAPYT Apyra.

5. Cymmoii (00beIMHEHNEM ) HECKOJIBKHX CITy4alHBIX COOBITHIA HA3BIBACTCS

1) coObITHE, COCTOSIIIECE B MOSBICHUH JTFO00TO U3 ATHX COOBITHIA;

2) coOBITHE, COCTOAIIEE B MOSIBIICHIH BCEX YKa3aHHBIX COOBITHIA;

3) coObiTHE, COCTOSIIEE B TIOSIBJICHHH XOTSI OBl OJTHOTO U3 3TUX COOBITHIA,

4) coObITHE, COCTOSIIICE B IMOSBICHUH OJTHOTO M3 3TUX COOBITHH.

6. [IpousBeneHneM (COBMEIIEHIEM ) HECKOJIBKIX COOBITHI HA3BIBACTCS

1) coObITHE, COCTOSIIEE B OCYIIECTBICHUN JTIO0OTO U3 ITUX COOBITHIA;

2) coObITHE, COCTOSIINIEE B MOSBICHUH XOTS OBl OJTHOTO U3 3TUX COOBITHIA;

3) coObITHE, COCTOSAIIEE B MOCIEA0BATEILHOM TOSIBJICHUU BCEX 3TUX COOBITHH;

4) coObITHE, COCTOSIIIEE B OCYIIECTBICHUN OJHOBPEMEHHO BCEX ATHUX COOBITHIA.

7. ®opmynoit bepuymm HazeiBaeTcsa Gopmyna:

1) P,(k)=Cyp“q"™;

Zk -1
2) P,(K) :%;
1
3) P,(k)= mﬂx) ;

4 P(A)=3 P(H)R, (A).

8 HaI/IBepOHTHefIHICC YHCJIO MOSIBJIEHUH COOBITHS B HE3aBUCHMBIX MCIIBITAHUAX — JTO:

1) camoe MajieHbKOE U3 BO3MOXKHBIX UHCET,

2) camoe 0OJIBIIIOE U3 BO3BMOYKHBIX YUCEIT;

3) 4Kci0, KOTOPOMY COOTBETCTBYET HAMEHbIIasi BEPOSITHOCTD;
4) yucio, KOTOPOMY COOTBETCTBYET HauOOJIbIlIast BEPOSITHOCTD.

9. Ecin BEPOATHOCTb HACTYIJICHUA coObITHs A B KaKJI0M UCIIBITAHHH paBHA p , TO AJI1 HaXOXACHUA

BCPOATHOCTH TOI'0, UYTO coObITHE A HACTYIIUT OT kl a0 k2 pas B 1000 HCIIbITAHUAX, BBbI
BOCIIOJIb3YCTCECh:

1) bopmynoit bepuyniu;

2) ¢opmymnoit Ilyaccona;

3) noxanbHOM Teopemoit MyaBpa-Jlannaca;

4) nnterpanbHOil Teopemoit Myaspa-Jlaruiaca;
5) popmynoii baiieca

10. 13 kakoro HEPaBCHCTBA OMPCACIISACTCS HaHBepOHTHeﬁmee YHUCJII0 kO HACTYIIJICHU coOpITHA B N

HC3aBHCHUMBIX UCIIBITAHUAX, B KAKJIOM U3 KOTOPBIX BEPOATHOCTH NNOSABJICHUS COOBITHA paBHa p ?
1) 0<k,<p+q;
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2) 0<k, <1;
A np—q=k, <np+p;
4 q<k,<p.

11. Yka3ares hopMyiry, KOTOpast UCIIOJIB3YETCS JUTSl BBIYUCIICHUS JUCITICPCUU CITyYaitHOW BETUYHHBI X

1) D(X)=M(X?);
2) D(X)=M(X?)~(M(X))*;

3) D(X)=[M(X?)-M(X)];
4) D(X) =M (X =M (X)).

12. K ciyuaiinoit BenuuuHe X nprbaBuiu uncio a . Kak ot 3Toro usmeHuTcs ee qucrnepcusi?

1) [IpubaBurcs cnaraemoe a;

2) IIpubaButcs cnaraemoe a’ ;
3) He m3menurcs;
4) YMHOXUTCS HA A .

13. Cayyaiinyro BeM4MHY X YMHOKHJIM Ha TIOCTOSTHHBIA MHOXHUTEIb C . Kak OT 3TOro u3meHurcs ee
MaTeMaTH4eCcKoe OKuaague?
1)YmHO)uTCS Ha C;

2)YMHOXHTCS Ha |C|;

3) He m3menurcs;
4) IIpubaBurcs cinaraemoe C.

14. Kakoe 13 nepeyrclieHHbIX BhIpKEHHUIM 03HaYaeT MOSIBJICHUE POBHO OJJHOTO U3 TPEX COOBITUM

A B,C?

1) A+B+C;

2) ABC;

3) ABC + ABC + ABC ;
45 A+B+C.

15. Kakoe M3 IepeunclIeHHBIX BBIPAXKEHHII O3HAauaeT mospieHume Bcex Tpex cobwrrmii A, B, C
OJIHOBPEMEHHO?

1) A+B+C;

2) ABC;

3) ABC + ABC + ABC ;

4 A+B+C.

16. Kakoe u3 MNEPCUNCIICHHBIX BBIpa)I(CHI/Iﬁ O3Ha4YacT IIOSBJICHHUC POBHO JBYX U3 TpEX CO6LITI/II71

A B,C?
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1)(A+B)C;

2) AB+BC + AC;

3) ABC + ABC + ABC ;
4) ABC.

17. Yenosnas sepostiocts Py (B)aro:

1) BEpOSITHOCTb OJJTHOBPEMEHHOI'O HACTYIUIEHUS COOBITHIIAY B;

2) BEpOSITHOCTb COOBITUSAB, BBIYUCIIEHHAs B IIPEIIIOJIOKEHUH, UTO COOBITHE A YK€ TPOU30LLIO;
3) BEpOSITHOCTb COOBITUSIA, BBIUMCIEHHAS B IPEAOI0XKEHUH, YTO COObITHE B yXe MpOon3011LIO;
4) BepOsITHOCTh HACTYIJICHUS IO KpaliHEl Mepe OJTHOrO U3 COOBITHIIAY B;

18. BeposTHOCTh HACTYIUIEHUS XOTsI ObI OJHOTO W3 JIBYX COBMECTHBIX COOBITUN A 1 B Bhruncisercs
o ¢hopmye:

1) P(A+B)=P(A)+P(B);

2) P(AB)=P(A)P(B);

3) P(A+B)=P(A)+P(B) - P(AB);
4) P(AB) = P(A)P,(B).

19. Vcnosnas sepostiocts Py (B) Berumcnsercs no gopmyine:

1) P(A)P(B);
») P(AB).
P(B)
5 P(AB).
P(A)
4) P(A) + P(B)— P(AB);

20. Yemy paBHa ycnosHas BepostHocts P, (B), eciu A u B — nezaBucumbie coObitus?

1) P(B);

» P(AB).
P(B)

3) P(A)P(B);
4) P(A).

28. IInoTHOCTB pacHpeneneHusl BEpOSTHOCTEH CIIy4allHOM BEIWYMHBI, MMEIOIIEH PaBHOMEPHOE
pacrpe/esneHue ¢ napaMerpamu a u b, umeer Bun
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0, npu x< a,
1) f(x)= i, npu a<x<b,
b-a
0, nmpu x> b.
( 0, npu x< a,
2) f(x)= X;:, npu a<x<b,
0, npu x> b.
b—a)2
5 0=
) f(x) B
By fg=2-2

243

29. TImoTHOCTH pacrpenesieHus] BEPOSITHOCTEH CIyJailHOW BEJTMYWHBI, MMEIOIICH IMOKa3aTelbHOE
pacrpeielieHue ¢ mapaMeTpoM A, UMEET BUJT

1-e™ x>0,

Y f(x):{ 0, x<0

2) f(X)z1

1

A-e™ x>0
3) f(x)= ’ ’
) T { 0, x<0.

1
4) f(X):?

30. IInoTHOCTH pacmpeneneHrss BEpPOSITHOCTEM CiydyalHOW BEIWYMHBI, HUMEIOLIEH HOpPMabHOE
pacmpeziefieHue ¢ mapaMeTpaMu a U g, UMeeT BUJ

1) f(x):cp(i)—cp(x;aj
O O

2) f(x):@(ﬁ)—m(“—‘aj

(o} o)

) F()=—t e

=

4 f(X)=—"F=
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31. MaremaTHueckoe OXHIAHWE CIIy4ailHOW BEJIMYUHBI, pACIpeesieHHOH MO0 OWHOMHAIBHOMY
3aKOHY C IapaMeTpaMu N u P, paBHO

1) npq
2) \/npq
3) np
1K Lk 4n—k
4 Npp-q
32. Marematnueckoe OXKUJIaHWE CITy4yallHOW BEJIMYUHBI, paclpeiesieHHOW mo 3akoHy Ilyaccona c
napameTpoM A , paBHO

y L
p)
2) A
1
3)1_2

4 JA

33. MaremaTtndecKkoe OKHMJIaHHWE CIIy4allHOW BEJIMYMHBI, HMEIOIIEH PaBHOMEPHOE PaCIpENCIICHHE C
napameTpamu a u b, paBHO

(b-a)’
12
b-a

23

1)

34. MartemaTH4ecKkoe OKHJIaHUE CITy4aliHON BEMYMHBI, UMEIOIIEH MoKa3aTeIbHOE paclpeiesieHHe ¢
napameTpoM A, paBHO

y L
A
2) A
1
22
4 1

35. Maremarudeckoe OXNIJaHHUC CJ'Iy‘-I&fIHOfI BCJIIMYHNHBI, HMeEIOIIeH HOPMAJIBHOC pacCIipCaciICHUucC €
napaMeTpaMu a U o, paBHO

3)

1) o

2) o
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3) a
4) a®

36. lucniepcust cimy4aifHOM BETMYMHBI, PACHPEICICHHON 0 OMHOMHAIBLHOMY 3aKOHY C TapaMeTpamMu
N u p, paBHa

1) npq
2) Jnpq
3) np
1K A K yN—K
4) Nyp'q
37. Jlucmepcusi CIydaiiHOM BENMYMHBI, pactpele]eHHol mo 3akony Ilyaccona ¢ mapameTpoM A,
paBHa

y L
A
2) A
1
3
4 X

38. Iucnepcus ciiy4ailHOW BEJIMYMHBI, UMEIOIIEH paBHOMEPHOE pacipeiesieHue ¢ nmapameTpaMu a u
b, paBHa

2
, b-2)
12
) b-a
23
a+b
3) —
2
2 b-a
2

39. Jlucnepcus ciydaifHO# BeIMYMHBI, HMEIOLIEH TT0Ka3aTelbHOE pacipeieieHie C napameTpom A,
paBHa

y L
A
2) A2
1
3) =

4 VA
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40. BeposTHOCTB IONIalaHUsl B MHTEPBAJ (a, p ) CilyyaiiHo BenmuuuHbl X , HMEIoIIel HOPMaJIbHOE
pacpezeneHye ¢ napaMeTpamu @ U o, BBIYUCISETCs 1o (hopMyIe

1) P(a<X<ﬂ)=ﬁ_Z
o

2) P(a< X <fB)=e*—e”
3) P(a<X <ﬂ):®(ﬁj—®(a—_al}

(o} o)

4) P(a<X <ﬂ):fF(x)dx

41. B aBTOOYCe enyT 8 >keHIIMH U 3 MyxunHbl. Ha ocTaHoBKe 13 aBTOOyca BHIIUIN 3 KEHIIUHBI U
1 My)XuuHa, a 3allId B aBTOOYC 2 JKEHIIMHBI U 2 MYXXYMHBI U OAMH Majb4yuK. BeposTHOCTH
TOT0, YTO Ha CIEAYIOMIEH OCTAHOBKE MEPBOM COMAET KEHIMHA pPaBHA:

2 7

a) —; c) —;
) 3 ) 12
8 3

b) —; d —.
) 11 ) 4

42.B ypHe HaxomsTcs 3 Oenbix mapa U 4 4epHbIX. M3 ypHBI OuH 3a APYTMM BBIHUMAIOTCS 2
mapa. BeposatHocTh Toro, 00a BEIHYTHIX I1apa Oelble paBHa:

3 1
a. —, c. —,;

4 7

7 49

43. B cembe pactyt 2 Manpuuka U 3 1eBo4Kkd. Ha SKCKypcHI0 B CTOJHILY B HOPSIKE MOOLIPEHUS
JOJIKHBI OBITH OTIIPAaBJIEHbI JBa pedeHka. BeposTHOCTh TOro, uTto OyIyT OTIpPABIICHBI JIBE
JI€BOYKH paBHA

2 3
a. —; —,

5 10

5 25

44. B ypue HaxomsTcs 2 Oenblx mapa U 6 depHbIX. M3 ypHBI HayraJ BbIHUMAeTCs OJWH Iap,
3aTeM OIYyCKaeTcs Haszal B ypHY W LIapbl B ypHe nepemeriuBatorcs. [locie storo cHoBa
BBIHUMAETCS OAMH map. BeposaTHocTh TOro, yto 00a BEIHUMAaEMbIX [Iapa YepHbIE paBHA

1 9
=, .
64 16
b, 2. d. o
12 9

45. Imerorcst aBa OQUHAKOBBIX HA BHJ AIIUKA. B MEepPBOM sIlIMKe Haxonaarcs | OeIbIit map u 2
I-IepHI:IX, BO BTOpOM AMUKE 2 6CJ'IBIX mapa " IIATh I-IepHI:IX. I/I3 Hay;[aqy BBI6paHH01“0 AUKa
B3iT 1 map. BeposTHOCTB TOTO, UTO ATOT 11ap Oenblil paBHA

13
— b.
21

13 .
42"
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1 10

10°
46. JIpa ctpenka MpOU3BOAAT MO OAHOMY BBICTpENy MO IeNH. BeposTHOCTh momanaHus B LEIb
nepsoro crpeinka 0,6, BTopbiM cTpeikoM — 0,4. BeposiTHOCTh TOTO, UTO B 11€JIb NOMAAyT 00a
CTpeJIKa paBHa
a. 1, c. 0,24,
b. 0,3; d. 0,48;
47. JIBa cTpenka IpOU3BOJAT 10 OJAHOMY BBICTpENY IO Li€IH. BeposTHOCTH momagaHus B LENb
nepsoro crpeinka 0,7, BTopeiM cTpenikoM — 0,6. BeposTHOCTH TOro, 4TO 11€J1b OpaXKeHa paBHa
a. 0,84, c. 0,44,
b. 1,3; d. 0,88;
48. TIpou3BOIUTCSL CepHsl BBICTPEJIOB MO IeH. BeposSTHOCTh TOMAaHWsl B II€Tb MPH OJHOM

BBICTpEJIE paBHA ¥4. BepoATHOCTH IBYX MOMaJaHUI MpU TPEX BBICTpENaX paBHA
9.
E '
27 .
a ’

C.

b.

49. TlpousBomuTtcs 4 BBICTpENa MO [eMH. BeposTHOCT momasaHus B IeTb IPH OJJTHOM BBICTpEIIe
paBHa 1/2. BepoATHOCTb TpexX MomnagaHuil paBHa

a. 0,125; o L.
b. 0,25; " 16’
d. i;

16

50. ITpousBoautcs 3 BeICTpena Mo Leiau. BeposTHOCTh monafaHus B LENb MIPH OJHOM BBICTpEIIE
paBHa 2/3. BeposTHOCTh He 0oJiee OJHOTO IMpoMaxa paBHA

9
a —;
16
b. @;
27
19
c. —:
27
d. E;
27

41. BepossTHOCTh TOMaJaHus B Ieb NPU OJHOM BbICTpesie paBHa 3/5. BeposTHOCTH ABYX
MIPOMAaxoB MPH TPeX BHICTpeJIax paBHA

45
a. —
25
b. @;
25
45
c. —
125
q 6.

125*
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42 Tlyctb X — JHWCKpeTHas Ciy4aidlHas BeJIMYMHA, 3a/JaHHAs 3aKOHOM paclpeesieHUs

BEPOSITHOCTEN
X|-2 |35
P|03|?705

Maremarnueckoe 0KUAAHUE 3TOM CIIy4aiiHOM BEJIMYNHBI PABHO

b) 5; d) 3,1

53.Ilycte X — jWcKpeTHas cllydailHas BEJTWUYHMHA, 3aJlaHHAs 3aKOHOM pacIpeleICHUS
BEPOSITHOCTEN

X|-114 |5
? 10,301

MaremMarnueckoe 0KUAAHUE 3TON CIIy4aiiHOM BEJIMYNHBI PABHO

a) 1,1; c) 4

b) 8; d) 0,5.

54. Tlyctb X — JuWcCKpeTHast ciydailHas BeJIMYMHA, 3a7aHHas 3aKOHOM  pacIpeesICHHs
BEPOSITHOCTEN

X|3 |4 |6

P|02]03]|?

MaremaTruueckoe OKUJaHuEe STOM CIIy4allHON BETMYUHBI PAaBHO

a) 0; c) 48;

b) 1,8; d) 13.

55.Ilycte X — pjuckpeTHas cliydailHas BeNUYMHA, 3aJlaHHAs 3aKOHOM pacIpelleleHUs
BEPOSATHOCTEN

X|-11]-2 |4

P|01]02]|?

MaremaTruueckoe 0KUJaHue dTOM CIIy4YalHON BEJIUYUHBI PAaBHO

a) 1; c) -0,5;
b) 2,3; d) 28.
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56. HenpepsiBHas ciydaiiHas BeaM4YMHAa X 3aJlaHa IUIOTHOCTBIO pPAclpeAeieHUs] BEpOsSTHOCTEH
1 7(X—9)2
f(X)=——=-e %

827

Maremarnueckoe 0KMAAHUE 3TOM HOPMAJIBHO PACHPEACIICHHON CIIy4YalHOM BEJIUYMHBI PABHO

a) 8;
b) 9;
c) 64;
d) 12,8
57. HemnpepsiBHas ciydaiiHas BeaWyuMHa X 3a/aHa IUIOTHOCTBIO PACHpPENENICHUs BEPOATHOCTEH
_(x=7)?
f(x):—l e 182

927

MaremMarnueckoe 0KUAAHNE 3TOM HOPMAIIBHO PACIPEACIICHHON CIIy4allHON BEJIUYMHBI PABHO

a) 81;
b) 9;
c) 7,
d) 162.
58. HenpepsiBHas ciydaiiHag BedWYMHA X 3aJaHa IUJIOTHOCTBIO pPaCHpelesieHUus BEPOSTHOCTEU
(x-16)?
f(x):—l e 198

121

CpenHee KBaJpaTUYECKOE OTKJIOHEHHME ATOW HOPMAJbHO pPACIpeAeiICHHOW CIydallHON BEIMYUHBI
paBHO

a) 81;
b) 9;
c) 7,
d) 162.

59. HYCTB X - JUCKPCTHAas cnyqaﬁHa;I BCIIMYHHA, 3aaHHasA 3aKOHOM paCIIpCaACIICHUS BepOHTHOCTCﬁ
X|1-2 103

P103]?7|04
MaremaTudeckoe OKUAaHue 9TOM CHy‘l&ﬁHOﬁ BCIIMYMHBI paBHO

a) 0,6;
b) -0,5;

c) 1,2
d) 1.
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60.I'paduk mIOTHOCTH pacmpenesneHusl BEPOSITHOCTEH HENPEphIBHON CIy4allHOW BETMYMHBI X,
pacrpeiefieHHOM paBHOMEPHO B UHTEpBaie (-2;3) uMeeT BU/I

A
1 a 1
2=I 0 3I: x=
3HaueHue a paBHO
a) 0,2; c) 0,33;
b) 0,5; d) 0,1.

61.I'paduk MIOTHOCTH pachpeneseHusl BEPOSTHOCTEH HENPEPHIBHONW CIyd9alHOW BEIMYWHBI X,
pacrpeiefieHHON paBHOMEPHO B uHTEpBasie (-1;5) nmeer Bun

f(x)

A
.<a——>:
1 > 0 SI: x=
3HaueHue a pPaBHO
a) 0,25; c) 05
b) 1/6; d) 0,8

62. HYCTB X - JAUCKPCTHAas cnyqaﬁHa;I BCIIMYHHA, 3aaHHasA 3aKOHOM paCIIpCaACIICHUS BepOHTHOCTCﬁ

X112 |3 |5

P102|01]|?

MaremaTruueckoe 0KUJaHue dTOM CIIy4YalHON BEJIUYUHBI PAaBHO

a) 4,2;
b) 5;

c) 4,5
d) 5.
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63. Ilycts X — quckpeTHas ciiydaiiHas BEIMYMHA, 3aJJaHHAsl 3aKOHOM paclpeAeeHUs] BEPOSTHOCTEN

X|-3|1 |2

p(? (06|03

MareMatnueckoe 0KMAAHUE 3TOM CIIy4aiiHOM BEJIMYUHBI PABHO

a) 0,6;
b) 1,2;
c) 0,9
d) 1,2,
64. HempeppiBHast ciyudaiiHas BelW4yMHa X 3aJaHa IUIOTHOCTBIO pACIpPENETICHUs] BEpOATHOCTEH
1 _(x10)?
f(X)=——=—-e 222

11V2r

MaremMaTnueckoe 0KUAAHUE 3TOM HOPMAJIBHO PACHPEACIICHHON CIIy4alHON BEJIUYMHBI PABHO

a) 11;

b) 10;

c) 121;

d) 24,2
65. MomeHTBl pacmpenefieHus, BBEACHHBIC BbIAAIOMIMMCS pycckuMm matematukom [1.JI. YUeObimeBbiM
JETATCSA Ha

A) HauanbHble U IIEeHTpaJIbHbIE

b) JlnuHHBIC U KpaTKUE

B) Becenble u rpycTHBIC

66. Ilentp pacnpenencuus (MareMaTrueckoe oxxumanue) M(X) saBasercs
A) HauanbHBIM MOMEHTOM MEPBOTO MOPSIKA

b) LlenTpansHbiM MOMEHTOM IEPBOTO MOPSIKA

B) HayaneHbIM MOMEHTOM BTOPOTO MOPSAKA

67. Mucnepcus D(X) sBisercs

A) LleHTpaIbHBIM MOMEHTOM BTOPOTO MOPSIKA

b) HayanbHbIM MOMEHTOM TPETHETO MOPSIKA

B) HayansHbIM MOMEHTOM MEPBOTO MOPSIIKA

68. LleHTpasbHbIil MOMEHT mepBoro mopsiaka p1 = M(X—a) pasen
A)0 B)1 B)-1

69. Hauansubie MomenThl mopsiaka (K + 1) mis asymeproit ciyuaiinoi Benmuunbl (X, Y) (MM CHCTEMBI

ciyyaiiHbIX BennuuH X U Y) onpeaenstores no ¢opmyse Ay = M (X kYI). HavanpHplii MOMEHT a0
paBeH

A)MX) B)M(Y) B)O
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70. Hayansubie MmoMeHThI niopsinka (K + 1) ams nBymepHoii cnyuaitnoit Benmuunbl (X, Y) (MM CHCTEMBbI

ciydaifHbIX Benmu4yuH X u Y) ompeaenstores mno ¢opmyse Ay = M (X kY I). HavanbHplii MOMEHT %01

paBeH
A)M(Y) B)M(X) B)l

71.1entpanbabie MoMeHThI nopsiaka (K + 1) ans aBymepHoit ciydaitnoi Beianuusbl (X, Y) (MM CHCTEMBI
caydaifHbIX BenmduH X U Y) ompenensiorcs mo dopmyne sz, = M (X —a)k Y —b)I , rae (a, b) — uentp
pacnpezeneHus AByMepHou ciaydaiinoi BennuuHsl (X,Y). LleHTpanbHblii MOMEHT Hq( PaBeH

A)0 Bb)1 B)3

72. lentpanbabie MoMeHTHI Tiopsiaka (K + 1) st iBymepHo# citydaiinoit BeandauHs (X, Y) (MM CHCTEMBI
CayJaifHbIX BenmduH X U Y) ompenenstorcs mo dopmyne sz, = M (X —a)k \ —b)I , rie (a, b) — nentp
pacnpezeneHust AByMepHou ciaydaiiHoi BennuuHsl (X,Y). LleHTpanbHblii MOMEHT Hqq PaBeH

A)0 Bb)1 B)S

73. MomeHT yll(ueHTpanLHHI‘/'I MOMEHT BTOPOTO IMOPSI/IKA) Hiq = M (X —a)(Y —b), rae (a, b) — uenrp

pacrmpeeneHuss IBYMEpHOUW cimydaiiHoW BennduHbl (X,Y) Ha3bIBAae€TCs CMENIaHHBIM MOMEHTOM BTOPOTO
TOPSIZIKA WM KOPPEJSIITUOHHBIM MOMEHTOM. Ciy4aifHble BEJIIMYWHBI, JJIS KOTOPBIX KOPPENSIIMOHHBIN
MOMEHT paBeH ( Ha3bIBArOTCS

A) HEKOPPETUPOBAHHBIMHU

b) nuckperHpIMu

B) HecoBmecTHBIMHU

74. VI3 HE3aBUCUMOCTH CIYYalHBIX BEJIMYUH CIEAYET UX
A) HEKOpPETUPOBAHHOCTD

b) HenpepriBHOCTH

B) nmuckpernocts

Pa3znea «MareMaTnuecKasi CTAaTHCTHKA»

1. Ecnu npu HeOrpaHMYEHHOM YBEJIMYEHHHM YHWCIA HCMBITAaHWA (N —>00) MOCIeI0BaTEIbHOCTh
dynxumii T (X, X,,..., X)) cxoourcs 10 BEPOSTHOCTH K HEKOTOPOMY Iapamerpy 6, s

KOTOPOTO MOCTPOEHA OLIEHKA, TO roBopsT, uto Gpynkuus f (X, X,,...X )
A) CocrodrenbHas olLleHKa rapamerpa 0

b) Cmemennas onenka mapamerpa 60
B) Hecmemennas orenka napametpa 0

2. W3 3akoHa OOJBIIMX YHCEN CIEAYET, YTO OTHOCUTEIbHAs YacTOTa CIy4aHOTO COOBITHUS €CTh
COCTOSITENbHAS OLIEHKA €T0
A) BepositHocTH

b) Mucnepcun

B) HenpepriBHOCTH
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3. Ecum must ounenku § Maremarnueckoe oxkupanue cootsercrByrorneit Gpyuxmun f (X, X,,...X )

OT BO3MOJKHBIX PE3yJbTaTOB UCIBITAHUNA MPH JIIOOOM (PUKCHPOBAHHOM 3HAYEHUU N COBIAAAET C
OIICHUBAEMBIM TapaMeTPoOM, TO OIIEHKA O Ha3bIBaeTCs
A) Hecmeniennoi

b) Cmemennoit
B) Cocrosrenshoit

4.  VYka3aH HEKOTOpbI HMHTEpBal CO CIy4alHBIMU T'pPAaHULAMH, KOTOPBIM MOKPHIBAET UCTHHHOE
3Ha4YeHHUE OLIEHMBAEMOTO IapaMeTpa pacHpelelieHus ¢ 3aJaHHO BeposATHOcTh0O P =1-«.
Takol HHTEepBal Ha3bIBAIOT
A) JloBepUTENbHBIM

b) beckoneunsim
B) 3amkHyTBIM

5.  VYKazaH HEKOTOpBIM HHTEpBaJl CO CIy4allHBIMU TpaHHUIAMH, KOTOPBIA MOKPHIBAET HCTUHHOE
3Ha4eHHUE OLIEHMBAEMOTO IapaMeTpa paclpelelieHs ¢ 3aJaHHOH BeposATHocThi0O P =1-«.
BepositHocTh P Ha3biBaeTcs

A) JloBepUTenbHON BEPOSITHOCTHIO HIIM HAAECKHOCTHIO

b) BeposITHOCTBIO IPOTHUBOIOIOAKHOTO COOBITHS
B) BepositTHOCTBIO COOBITHSA

6. YKa3zaH HEKOTOPBI HMHTEPBAJI CO CIyYalHBIMH TpaHUIAMU, KOTOPHIH TOKPHIBAET MCTHHHOE
3HaUEHUE OLIEHWBAEMOTO TMapaMeTpa paclpelesieHuss ¢ 3aJaHHOW BeposTHOCThI0O P =1-c.
BennuunHa o Ha3bIBaeTcs

A) YpoBHEM 3HAYUMOCTH

b) KoppensimoHHsIM MOMEHTOM
B) OtHOCcuTEnbHOM YacToTOM

7. Ecnm omneHka mapamerpa pachpeleficHHsl CIydallHOW BeNWYHMHBI X JIaeT OJHO YHCJICHHOE
3Ha4YCeHHUE, TO TOBOPST, YTO OHA
A) Toueunas

b) UnaTepBanbHas
B) CocrostensHas
8. JlomaHnas, coemuHsOIIAs TOYKH IUIOCKOCTH C KoopauHatamu (Xi, Ni) (IS JAUCKPETHOTO
X +X

i i+1

BApUAIIMOHHOTO psiAa) WU ,N. | (ig WHTEpBAaIBLHOTO BApHUALMOHHOIO psIA)

Ha3bIBaETCs
A) Tlonuron

b) I'mctorpamma

B) Kaptuna
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9.  Cronbyaras auarpamma, COCTOSIIAsl U3 MPSMOYTOJIbHUKOB, OCHOBAHUSI KOTOPBIX — WHTEPBAJIbI

n n.

I[HHHHOﬁ h, a BBICOTHI — IIJIOTHOCTH aOCOJIIOTHBIX FI NN OTHOCHUTCIIBHBIX L qacToT
n

Ha3bIBaETCs
A) I'mctorpamma

b) CraTtuctuueckuii psij
B) [lonuron

10. Toue4HOi OIIEHKON MaTEeMaTHYECKOTO OXKHUIAHHS TeHEPATbHONH COBOKYITHOCTH CITYXKHT
A) Beibopounas cpeassis

b) Beibopounas nucnepcust
B) Ucnpasnennas BbIOOpOYHAs TUcTIEpCUs

11. 3aganHo cTaTHCTHYECKOE pachpeesieHue BHIOOPKH.

xi|l [2 |3 |4 |5
ni|10[15/20]10|5

Mona paBHa:
A) 3;
b) 5;
O)1.

12. Yrto Takoe craTucTHUecKas runoresa?
A) TpennosyoKeHWe O HEW3BECTHOM pACIPEICICHUN CIIydalHOW BEJIWYMHBI WM O TapameTpax
W3BECTHBIX paCIpeICTICHUM;

b) moboe npenmnonoxkenre o crydailHON BEJIMYUHE;
C) moboe mpearooKeHue.

13. Yo Takoe CTaTUCTUUYECKUMA KpUTEpUid?
A) cryuyaiiHasi BeIMUMHA C U3BECTHBIM PACIIpE/ICTICHUEM;

b) uuco;

C) byskius.

14. Cratuctuueckas runore3a NpUHUMAETCS, €CIIM CTATUCTUYECKUN KPUTEPHUHL:
A) He momnasaeT B KpUTHUECKYIO 00JIacTh;

b) momagaeT B kpuTHUECKYIO 00IACTD;
C) paBeH Hy10.

15. Yro Takoe ypoBEHb 3HAYMMOCTH CTATUCTUYECKOW TMIIOTE3bI?
A) BEpOATHOCTh OTBEPIHYTh ITPABUIIBHYIO THIIOTE3Y;

B) BEposSTHOCTH OTBEPTHYTH HETIPABHIIbHYIO THIIOTE3Y;
C) BeposITHOCTb NPUHATH HENPABUIBHYIO TUIIOTE3Y.

16. Yro Takoe cTaTUCTHYECKas OLEHKA?
A) byHKIHS OT HaOMIOAEMBIX 3HAUEHUH CTydailHONM BETMYHMHBI;
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b) uncnoBas xapakTepucTHKa CIIy4ailiHON BEIMYNHBL,
C) gucno.

17. Yto siBnsieTcs HECMEIICHHOW CTaTHCTHMYECKOM OLIEHKOW T'e€HEpabHOM TUCIEPCUU CIIy4alHOU
BEJINYUHBI?
A) ucnipaBieHHast BBIOOpOUYHAs IUCIIEPCHUS;

b) HeucnpasnenHas BbIOOpOUHas AUCIIEPCHS;
C) BBIOOpOYHAS TUCTICPCHSI.

18. UutepBanbHas OIEHKAa TMapaMeTpa W3BECTHOTO pACIpeNeNeHUs] CIIydailHOW BeTHMYUHBI
OIIPEAECIIACTC:
A) ynopsiioueHHOM nmapoi yucesn;

b) mapoii uncen;
C) uncnom.

19. Ecnm HameXHOCTh CTATHCTUYECKON WHTEPBAIBHON OICHKH IapaMeTpa YBEIWYHBACTCS, TO
JIOBEPUTENbHBIA NHTEPBA:
A) yBenuuuBaercs;

b) ymenbiaercs;
C) He u3MeHseTcsl.

20. Mopa BapuarnmonHoro psna 1,4, 4,5,6,8,9 pasna
A) 4,

b) 9;
O) 1.

21. Ecnu ocHoBHas runote3a Ho :a = 9, ToO KOHKYpHUpYIOIIEeH MOXKET OBbITh THIIOTE3a:
A) Hp :a <9;

b) Hi :a <9;
C) Hi:a29.

22. W3 reHepalbHOIl COBOKYIHOCTH H3BJeYeHa BbIOOpKa oObema N = 50. Cratuctuueckoe
pacnpesiesieHue IpeCTaBlIeHO B Ta0IHIIe.

xill |2 (34
nNi{10|nx| 8|7

Torma n2 paBHO
A) 25;

b) 9;

C) 26.

23.  Jlnsa BeiOopku o6beMa N = 10 BbIUMCIIEHA BBIOOPOYHAS AUCIIEPCUS
D = 180. Toraa ucnpapieHHas BEIOOpOYHas qucrepcus S?  Jist 9TO# BRIGOPKH paBHA:

A) 200;

B) 400;
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C) 100.

24. Yrto Takoe pernpe3eHTaTUBHAS BHIOOPKA U3 TEHEPATBHON COBOKYITHOCTH?

BapuanTs! otBeToB: 1) Bribopka, cogepikaiasi 6osee moJIoOBHHEI 00beMa reHepaibHONW COBOKYITHOCTH
2) Beibopka, B KOTOPOW MPaBUIILHO MPEICTABICHBI MPOTIOPIIUH I'eHEPATLHONW COBOKYITHOCTH

3) BeiOopka, mosrydeHHas cirydaifHpIM 0TOOPOM

4) Beibopka, orydeHHass THTHYECKUM OTOOPOM.

25. Jlaiite ompeneneHue MOHITHS CTATUCTHYECKOTO pacpeeTIeHUs BEIOOPKH.

Bapuants! orBeToB: 1) [lepeueHpb BapuaHT U COOTBETCTBYIOIIMX UM BEPOSTHOCTEN

2) COBOKYIHOCTb AMANAa30HOB YaCTOT BAPUAHT BHIOOPKHU.

3) IlepeyeHs BapuaHT U COOTBETCTBYIOLIUX UM YaCTOT

4) CoBOKYIMHOCTb MHTEPBAJIOB U3MEHEHUI YacTOT BapUaHT.

26. UTo Takoe reHepagbHas CpeHss?

BapuanT otBeroB: 1) 310 cpennee apudmernyeckoe 3Hau€HHE BEIOOPKH FeHEepaIbHONW COBOKYITHOCTHU
2) Kopenb KBaJpaTHBINA U3 CPEHETO 3HAYEHUS BRIOOPKH

3) [Honycymma MakCUMaIbHOTO U MUHUMAJIBHOTO 3HAUEHUH 3JIEMEHTOB BBIOOPKH

4) KopeHb KBaJpaTHbIM U3 MPOU3BEAECHUS MUHUMAJIBHOIO U MAKCUMAJIBHOTO 3HAYEHHSI BEIOOPKU

27. BeiOopo4Hasi COBOKYITHOCTb 3a/1aHa TaOIUIeH pacripee/iCHUs:

x | 1 | 2 | 3 | 4

nn | 20 | 15 | 10 | 5
HaiinuTe BBIOOPOYHYIO TUCTIEPCHIO

Bapuantsr otBetoB: 1)2; 2)1; 3)4; 4)6.

28. OmpenensieTcs MOHATHE TOYEYHOM OLICHKH [1apaMeTpOB BBIOOPKHU
Bapuantsl orBeToB: 1) CpenHee 3HaueHHe BceX NapaMeTPOB BHIOOPKH

2) OneHka, onpeensemMasi OJHUM YHUCIOM

3) MakcuManbHO€E 3HaYeHHE TapaMeTpa B BEIOOpKE

4) MuHMMaNbHOE 3HaYEeHUE ITapaMeTpa B BEIOOpKE

29. Jlaiite onpeneneHue MOHATUS JOBEPUTEILHOIO HHTEPBAJIa

BapuanT orBetoB: 1) MHTEpBas1, MOKPHIBAIOIINI HEU3BECTHBIN apaMeTp ¢ 3aJaHHOM HaJeKHOCTHIO
2) UnTepBai, coaepikaliuii olleHUBaeMbli mapameTp ¢ BeposTHOCThIO 0,95
3) UntepBai, copeprkaiinii OLleHUBAEMBbIi apaMeTp ¢ BEPOSITHOCTHIO |

4) NnTepBai, coaeprkaliuii olleHUBaeMblil mapaMeTp ¢ BeposiTHOCThIO 0,5
30. Kakumu napameTpamu XxapakTepH3yeTcsi HOpMajbHOE pacrpeaeieHue?

BapI/IaHTBI OTBCTOB: 1) MaTeMaTU4YCCKUM OXXHUJaHHUEM U ,Z[HCHCpCHCfI
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2) MaTeMaTHYECKUM OXKHUJAHUEM U CPETHUM KBaJIPaTUYECKUM OTKIIOHEHUEM
3) nucnepcueil 1 OTKIOHEHUEM MaKCUMAaJIbHOTO 3HAUEHHUS
4) KOpHSAMH KBAIPATUYECKOT'0 MAaTEMaTHYECKOTO OXKUIAHUS U JHUCTIepCcreit

31. M3MeHeHne HEKOTOPOU BEIMYHMHBI a0 cieayromee pe3yabTaTel: 8, 9, 11, 12. Haiitu BeIOOpOUHYIO
CPEIHIOI0 U UCTIPABJICHHYIO AUCIIEPCUIO OIIHOOK

NY —10- _9.c2 10

Bapuants otBeToB: 1) XB—lo, DB—Z, S° = 2
7 —10- _9E.q2 10

2) XB—lO,DB—2,5,S =3

3) X, =10; D, =29; g2 _ 10

32. HaiiTi BEIOOPOUYHYIO AUCTIEPCHUIO TIO JAHHOMY pacIpeieIeHUI0 BEIOOPKH

O6BéM N =10
xi | 001 | 004 | 008
n | 5 | 3 | 2

Bapuant orseros: 1) D_ (X) =0,007
2) D_(X)=0,0007

3) D, (X)=007

4 D_(X)=0,0017

33. Beibopka 310
1) orpaHuYeHHOE YHCIIO0 BRIOPAHHBIX CIIYYaitHBIM 00pa30M JIEMEHTOB U3 TeHEPaTbHON COBOKYITHOCTH;
2) OrpaHUYEHHOE YHCJIO 3JICMEHTOB, BEHIOPAHHBIX HECITY4alHO U3 TEHEPAIbHON COBOKYITHOCTH,
3) GosblIasi COBOKYITHOCTh JIEMEHTOB, JIUIsl KOTOPOW OIEHUBAKOTCS XapaKTEPUCTUKH;
4) OrpaHUYEHHOE YHCIIO 3JICMEHTOB.
34. Kak Ha3bpIBaeTCs YHCICHHOC 3HAYCHHUE MPU3HAKA?
1) 00beMOM BBIOOPKH;
2) TeHepaJIbHON COBOKYITHOCTBIO;
3) BapuaHTOM;
4) cpeJHUM 3HAYCHUEM.
35. CTaTUCTUYECKUM pacIipe/ieieHUEeM Ha3bIBaeTCs
1) nepeyeHb BapuaHT;
2) nepevyeHb BapuaHT WM HHTEPBAIOB M COOTBETCTBYIOLIUX YacTOT;
3) nepedeHb BapuaHT WK UHTEPBAJIOB U COOTBETCTBYIOLINX BEPOSTHOCTEH;
4) nepevyeHb 3HAUEHUI CIy4aifHOM BETMUYMHBI UM €€ MHTEPBAJIOB U COOTBETCTBYIOIINX BEPOSITHOCTEH.
36. CpenHee 3HaueHHE BHIOOPKHU SIBISIETCS
1) HECMelIeHHOM OLIEHKOI MaTeMaTHYeCKOTO OKUIaHHUS;
2) CMEIIEHHOW OLIEHKON MaTeMaTHYECKOTO OKUIAHHS;
3) cMeleHHOH OIIeHKOM IUCIepCcHH;

4) HeCMEIIeHHOH OLIEHKOH JUCTIePCHH.
v2 o2
37. BeibopouHast aucepcust, onpeaensiemas 1o ¢popmyiae D = X" — X", aBusercs
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1) HecMeIIEeHHOM OLIEHKOM INCIIEPCUH T€HEPAIbHON COBOKYITHOCTH;

2) cMEUIEHHOM OLIEHKON AMCIIEPCUU I'€HEPATbHOW COBOKYITHOCTH;

3) mubo CMeUIeHHOM, MO0 HEeCMEIIEHHONW OLEHKOW (B 3aBHCHMOCTH OT YCJIOBHMM HPOBEACHUS OIbITA)
JMCIIEPCUU T€HEPAIbHON COBOKYITHOCTH;

4) HECMEIIICHHOM OIICHKOW MaTEeMaTUUYECKOTO OKHUIaHHS.

38.

Kputndeckoii 00J1acThI0 HAa3bIBAIOT COBOKYITHOCTh 3HAUEHUN KPUTEPHS, MPU KOTOPHIX HYIEBYIO
TUIIOTE3Y

1) mpuHMMaloT;
2) oTBEpraror.

39.

a)
b)
c)
d)
40.

a)
b)
c)
d)
41,

a)
b)
c)
d)
42.

a)
b)
c)
d)
46.

[IpoBenensl u3Mepenus (0€3 cUCTEMaTHYECKUX OIIMOOK) HEKOTOPOM CiIydailHOM BEJIUYMHBI (B
Hrrotonax): 2;2;4,5;6;8,5. HecmenienHas oleHKa MaTeMaTUYECKOTO OXHUIAHUS ITOM CIIydalHOU
BEJIMYMHBI paBHA

35;

4,5;

4,8;

5,25.

[IpoBenensl u3Mepenus (0e3 cucTeMaTHYECKUX OIIMOOK) HEKOTOPOM CiIydailHOM BEJTUYMHBI (B
Hrrotonax): 3;5;6,5:8;8,5. HecmenenHas oreHka MaTeMaTUYECKOTO OXHUIAAHUS ITOW CIIydalHOU
BEJIMYMHBI paBHA

5;

6,2;

6,5;

8.

TodeuHass OIlEeHKa MAaTeMaTHMYECKOro OXWIaHUs HOPMaJIbHOrO pacmtpezaeneHus pasHa 11. Ero
MHTEpBaJIbHAS OLIEHKA MOKET UMETh BUJ]

(11,2;12);

(10,1;12);

(10,4;11,6);

(11;11,6).

ToueyHasi oll€HKa MaTEMAaTHYECKOTO OXHUIaHWS HOPMAaJbHOIO pacnpeneneHus paBHa 6. Ero
MHTEpBaJbHAs OLEHKA MOXKET UMETh BUJL

(5,9:6,3);

(5:6,2);

(5,1,6,8);

(5,5;6,5).

. Mona Bapuanuonsoro psaa 2,3,5,5,6,7,8 paBHa

5;
8
36;
10.

. Mona Bapuanuonsoro psaaa 4,5,6,7,8,9,9,10 paBna

4;
7
9;
10.

. IlpoBenensl u3Mepenus (6e3 cucTeMaTHUYECKUX OLIMOOK) HEKOTOpPOW ciiydyailHOW BeIMUYMHBI (B

Herotonax): 3;5,5;6,5;8;10. HecmelieHHas olleHKa MaTeMaTHYECKOTO OKUIAHUS ITON CIydaiiHON
BEJINYMHBI paBHA

3

8,3;

6,6;

10.

TodeuHass OIlEeHKa MaTeMaTHYECKOrOo OXHUJaHUST HOPMAJIbHOTO pacmpeneneHust paBHa 15. Ero
WHTEpBaJIbHAS OLIEHKA MOXET UMETh BU/T

a) (14;17);

53



b) (10,1;11);
c) (14,3;15,7);
d) (11,3;11,8).
47. Mopa Bapuarmonsoro psiaa 4,5,5,6,8,8,8,10 paBua
a) 4;
b) 5;
c) 8;
d) 10.

KoHTpoJbHBIN TeCT

1. W3 nepeunciennnix gpynxmuii 1) y = x> C0osX; 2) y=x>cosX; 3)y = X’ sin X;
— y°qj
4y =X sin/ 4 5) y =2%* + X° yeTHbIMH GYHKIMAMH ABISIOTCS

A, 1;455 C.2;3:4

B. 1:3;5 D. 2:4
2. Heo0X0AMMBIM yCJIOBHEM CYILeCTBOBAHMS dKkcTpeMyMa yukuun Y = f (X) B Touke siBasiercs,
ycJI0BHE

A. f'(x,)>0 C. f'(x,)>0

B. f'(x,) <0 D. f'(x,) =0

3. M3 nepeunciaennbix gynkmmii 1) Y =c0s° X; 2) y=2x+5;3) y=x>-1; 4) y =6*" 5)

7
Yy = —X cTeneHHbIMH ABJIAKTCA

A. 355 C.34
B.2:4 D. 1,5

4. TleppooOpa3Hasi 1t pyHKIUHE Y = €* umMeeT BUI
A. xe*+C C. xe*"* +C
B.e*+C D. xe* +C

5. Jdas pynkuum Yy = —X? +6X—5 Touxa M (3,4) sIBIsIeTCS TOUYKOIi
A. meperuba C. makcumyma
B. pa3psiBa D. Munumyma

6. ®ynxuus f(X) Ha3pIBaeTCsl YeTHOM, €CJIM /IS BCeX X U3 00J1aCTH onpe/ieIeHust
A F(x?) = (%) C. f(=x)=—f(x)
B. f(-x)=f(x) D. 1(2x) = 1(x)

7. W3 nepeunciaennsix Gpynxumii 1) y=3-sin’x;2) y= |X| +2;3) y=log, x;

4) y =0.5tgx*; 5) y =sin X +COSX mepuoanuecKUMH QYHKIHIMHU SBJISIOTCH

A. 24 C.14;5
B. 4;5 D. 12
8. BeprukaabHoi acumMnToroi rpaguka pyHkunu Yy = 3 _ > ABJIAIOTCA NPAMBIMHU
X+
A.y=-3 D.y= 6
By-? 5
' 3
2
C.y=——
y 3
9. Ix5dx paBeH A.5x*+C
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B. 5x® +C D. x°/6+C

c. lxic
5
1
10. I(ZXZ —2X—7)dx paBeH
0
A7 2 C. -7 1
3 3
B. —8E D. 61
3 3
11. ®opmyia BTOPOro 3amMevyaTe/ibHOI0 MpejeJia
A. 3arctgx +C C. IxiTO(1+1/ n)"=e
B. Ixiirl)(lelln)n =1 D. im@+1/n)" =e
12. I'pa¢uk HevyeTHON (PYHKIMU CHMMeTPUYEH OTHOCUTEJIBLHO
A. ocu abcuuce C. Ocu opaunar
B. ouccexrpucs! |l xoopauraTHOTO D. nauana KkoopauHaT
yria
13. ®yukuus F(X) Ha3piBaeTcsi nepBoodpa3zHoii 1is pynkmun f(X), ecsim 17151 Beex X BbINOJIHSIETCS
PaBeHCTBO
A. F'(—=x) = f(x) C. FF(x)=—-f(x)
B. F(x)dx = f(x) D. F(x) = f(x)dx
14. [ns pynkuum Yy = x*> —6X+5 Touka M (3, -4) saBJasEeTCH TOYKOM
A. meperuba C. makcuMyma
B. muanmyma D. pa3psiBa
15. ®ynkuus y = f (X) saBasercs: Bo3pacTawiieil Ha HHTePBaJie, €CJIM Ha Y TOM HHTePBaJie
A f'(x)<0 C.f'(x)>0
B.f'(x)=0 D. f'(x)>0

dx
16. .[32 e paBeH

A. —Earctgx+C C. 1arctg§+C
3 3 3
B. 3arctgx+C D. —3arctgx+C
17. lim oX = paBeH
x>0 3X +
) C. o
A. 3 D -3
B.0

18. W3 mepeunciaennsix Gpynxmuii 1) ¥ =Xsin X; 2) y=2tgx/2;3) y=x>-3x; 4) y = x> /(x*?);

5) y = X2 COS X

A.2:4;5 C.2;3
B. 4;5 D. 14
19. XIian(l—Bx3 +4x*) paBen
A. 69 C.90
B. 89 D. 98
20. Touka M (1,1) aast pynkuum Yy = 2X — X SIBIASIETCS TOYKOI
A. MakcuMyMma C. neperuba
B. pa3peiBa D. Mmunumyma
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21. Touka M (1,-1)nst pynkumn Yy = X° — 2X siBJIsIeTCs TOYKOI

A.MuHUMYyMa C. Makcumyma
B. pa3priBa D. neperu6a
22. Touka c¢ a6eumccoii x=-1 aius pynxunn Yy = X° +3%x° +3X +1 sBasieTcss TOUKOi
A. pa3pbiBa C. neperuba
B. makcumyma D. Munumyma
23. IlpousBoanas ¢pyuxuuu f(x) = cos(3-4X) paBua
A. f'(x) =4cos(3—-4x) C. f'(x) = 4xcos(3—4x)
B. f'(x) = 4sin(3-4x) D. f'(x) =4xsin(3—4x)

24. M3 nepeunciennbix ynkmmii 1) y=x"—2x;2) y=lgx 3) y=7/x;4) y=—x*;
5) y=3 Bo3pacraiotr Ha npome:xxyTke (1;3)

A. 45 C.24
B. 1;3 D. 12
3/2 2
25. J ——0X paBen
2, sin % x
A. -2 C.-1/2
B.2 D. 1/

IlepeyeHb BONIPOCOB /ISl CAMONIPOBEPKH (I IK3AMEHOB)

[TonsiTue onpeaenuTens U BBIYUCICHHUE ONIpeeuTeNel 2-ro U 3-r0 mopsiaKa.

Pemenne cucrem nmuHelHbIX ypaBHeHUH 110 popmynam Kpamepa.

Paznosxenue onpenenuTeneit mo crpokaM u ctojomaM. CBONCTBA OMPEICTUTEICH.

Pemenue cucrem nuHEHHBIX ypaBHEHUM MeToA0M ["aycca.

JluneitHple onepanuu HaJ BeKTOpaMH. JIMHEHO HE3aBUCHUMbBIE CUCTEMBbI BEKTOPOB. baszuc.

Cucrema KOOpIUHAT.

JluneliHple omepanMM HaJ BEKTOpaMH B KoopauHatax. CkajaspHOEe IPOU3BEICHHE B

TPEXMEPHOM MPOCTPAHCTBE U €ro CBOMcTBA. [[mMHA BekTOpa. YTros MEXIy BEKTOpPaMH.

BekTopHoe 1 cMeaHHOe POU3BECHUE BEKTOPOB.

Paznuunbie BUABI ypaBHEHUH NIPSMOM HA MJIOCKOCTH.

Pa3znuunbie BUIbI ypaBHEHUH NPSAMOI U MIIOCKOCTH B 3-MEPHOM IIPOCTPAHCTBE.

YT0oa MeX Iy INIOCKOCTAMU. YTOI MEXTy IPSIMOM U TIOCKOCTHIO.

10. KpuBsie BTOporo nopsjaka. KaHoHnueckue ypaBHEHHS 3JUIMIICA, TUIEPOOIBI U MapadoIb.
[IpuBeneHue ypaBHEHUN K KAHOHHUECKOMY BUTY.

11. ITonsatue matpuiel. Onepanuu Haj MaTpuiiamu. [loHsTHE 0OpaTHOM MAaTPHUIIBL.

12. Matpu4HbIil METOJ] pEIICHUS CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHHH.

13. [ToHsATHE MHOKECTBA, OTIEpallUM HAJl MHOXKECTBaMH. J[eKapTOBO MPOU3BEICHUE MHOMXECTB.

14. TlonsiTie KOMIUIEKCHOTO YKcia. Paznuunbie GopMbl pecTaBlieHns KOMIUIEKCHBIX YHCEIL.

15. Onepanuu Haa KOMIUIEKCHBIMU uncnamMu. [ToHsTHEe QYHKIIMN KOMIUIEKCHOW IEPEMEHHOM.

16. Oneparuu Bo3BEJCHHS B CTETIEHb U U3BJICUEHUS KOPHSL.

17.TlonsiTe YUCIOBOM TOCIEAOBATEIHHOCTH U €€ mpeaeraa. MOHOTOHHBIE M OTpaHUYEHHbBIE
MMOCIEA0BATEILHOCTH.

18. [lonstue npeaena GpyHkuuu B Touke. OJHOCTOPOHHME MPEeIbl (PYHKIUH.

19. IlepBrIit 1 BTOpO# 3aMevaTenbHbIe Mpeeibl. Pa3nuHbie METOAbI BRIYUCICHUS TIPEEIIOB.

20. ITonstue HempepblBHOCTH (GYyHKIHMU B Touke. CoaepiKaTenbHBIA CMBICT HEMPEPHIBHOCTH.
Onepanuu HaJ HETIPEPHIBHBIMU () YHKITHSMHU.

21. HenpepbIBHOCTh CYMMBI, Pa3HOCTH, MPOU3BEIACHUS U YACTHOTO (DYHKIIHA.

22. Touku pa3pbiBa U UX KIaCCU(PHUKAIIHAL.

o ukrowbdPE
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23.
24,
25.
26.

27

28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49,
50.

51.

52.

53.

54,

55.

56.

S57.

58

59.

[Tonsitue mpousBoaHo# PpyHkmu. Ee reomeTpruueckuii 1 MeXaHUUECKUIl CMBICIT.
[Tpon3BoAHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.

[IpaBuna muddepeHIMPOBaHUS CYMMBI, Pa3HOCTH, MPOU3BECHUS U YACTHOTO (DYHKIIHIA.
Teopema o quddepenumpoBanny Ci0XHOM QyHKIHH.

. duddepennnan ¢ynkuuu. ['eomerpudeckuii cmbicn auddepennmana. MHBapHaHTHOCTH

dopmbr mepBoro auddepennuana. Ilpumenenus muddepeHnuanra kK MPUOTUKECHHBIM
BBIYHCIICHUSM.

[TpousBoanbie U quddepeHnnams BRICIHX MopsaaKoB. @opmyina Jleitonuma.

Teopemsr Poms, Jlarpanxka, Kowmm. [IpaBuno Jlonwmrans.

MonoToHHbIE QyHKIMH. TeopeMbl 0 Bo3pacTaHUH U YObIBaHUH (DYHKIIMK Ha MHTEpPBAJIE.
OkcrpemyMbl Gyakiun. Heo6xonumele ycnoBusi skctpemyma. OTbICKaHHE HAaNOOJIBIIETO U
HauMEHBUIETO 3HaU€HUM (PYHKIIMU Ha OTPE3KE.

BeimykiocTs u BOTHYTOCTB Tpaduka GyHKIuH. Touk nmepernoa.

ACUMITOTHI KPUBBIX: BEPTUKAJIbHBIE, TOPU30OHTAJIbHBIE U HAKIIOHHBIE.

OO6m1as cxema uccieJoBaHus GyHKLUNN U IOCTPOEHUE ee rpaduka.

[TepBooOpa3nas. Heonpenenennslii MHTETpal U €ro CBOMCTBA.

Tabnuia 0CHOBHBIX MPOCTEUIINX HEOTIPEAETICHHBIX HHTErPajIOB.

Meroa MHTETpUPOBAHUS TIOICTAHOBKOM.

Meron MHTErpUpOBaHUS PALIMOHAIBHBIX BBIPAKEHU.

Borunicnenue HeonmpeaeNeHHbIX HHTETPAoB OT TPUTOHOMETPHUUECKUX (PYHKIIHHM.
Brruncnenue HeonpeIeeHHbIX UHTETPaioB OT UPPALIMOHAIBHBIX BBIPAKEHUIN

MeTto1 UHTErpUpOBaHUS 110 YaCTSAM B HEONPEACIEHHOM HHTErpae.

[TonsiTre onpeneneHHoro uurerpaia. OnpeaeneHHbI HHTErpan Kak Mpeaesa HHTerpalbHbIX
cyMM. ['eomeTpuueckas HHTEpIIpeTalys ONPEIEIIEHHOI0 HHTerpaa.

[IpousBonHass WHTErpajia Mo MEpeMEHHOMY BepxHeMy mnpezaeny. ®Popmyna HeroToHa-
JletiOHuIA.

OCHOBHBIE CBOMCTBa OINpPEICICHHOIO MHTErpaja. BelunucieHne onpeaeeHHOro MHTerpaia
¢ oMok ¢popmyiel Hetotona — JleitoamIa.

WHTerpupoBanue METOJIOM IO YacTsAM B ONPENIETICHHOM MHTErpale.

WHTerpupoBanue METOIOM IIOJCTAHOBOK B OIPEJEIICHHOM HHTErpae.

Bbruncnenue miomanei (uryp, orpaHMYEHHbBIX Pa3IMYHBIMU JHMHUAMU C IPUMEHEHUEM
OIpEIeNIEHHOT0 UHTErpaa.

[IpunoxeHus onpeseIeHHOr0 UHTErpaia K BhIYMCICHUIO IUIOMAAEH TNIOCKUX (GUryp, AIUH
IYT KPUBBIX, 00BEMOB U TeJ IJIOIIAAeH TOBEpXHOCTEH BpallleHusI.

[TpubnnxeHHOE BBIUMCIIEHUE ONPEAETICHHOro nHTerpaia Meto oM CumIcoHa.
OmnpeneneHne HECOOCTBEHHBIX HHTErpaioB 1-ro u 2-ro poja (OT HEOrPaHUYEHHBIX
¢ynkuui). [loHaTne cXoQMMOCTH MHTErpaja U BIYUCICHUE CXOIALINXCS MHTEIPAJIOB.
OyHKIMM MHOTUX IepeMeHHbIX. O0nacTh omnpeneneHus, o0NacTh 3HAYEHHH, CHOCOOBI
3aganud. ['paguk QyHKuMH ABYX EepeMEHHbIX.

@OyHKIMM HECKOJIbKMX IE€pEeMEHHBIX: crocoObl 3ananus. Ilpenen ¢yHKuuuM B TOUKe.
HenpepbIBHOCTB.

YacTHble OpUpalieHuss M YacTHble NPOU3BOJHBIE. ['€OMETpUYECKMH CMBICI YacTHBIX
IPOU3BOJHBIX (QYHKIMM [JBYX IE€PEMEHHBIX. [IpaBuna BBIUMCIEHUS YaCTHBIX
IIPOU3BO/IHBIX .

OKCTpeMyMbl (QYHKIMI MHOTUX IepeMeHHbIX. HeoOXonumble YCIOBUS 3KCTpeMyMa.

JlocTaTouHbIE yCIOBUS DKCTPEMYMA.

HaxosxneHne HauOOJIBIIET0 W HAaMMEHBIIETO 3HA4YeHUs (PYHKIHMH MHOTMX NEPEMEHHBIX B
OTpaHUYEHHON 00JIaCTH.

[lonnoe mnpupamenue W NOJHBIM  quddepeHuran (QyHKIMM MHOTHUX IEpEMEHHBIX.
I'eomeTpuueckuii cMbIci MOJIHOTO quddepeHnnana GyHKIUN ABYX EPEMEHHbIX.
[TpuGnmxeHHbIe BEIYMCIEHUS (QYHKIMNA C TTOMOIIBIO MOJIHOTO nuddepeHiana.

. HacTHEbIE IMPONU3BOJHBIC U ILI/I(I)(I)CpCHI_II/IaHLI BBICIIUX MOPAAKOB. TeopeMa O HE3aBHCHUMOCTHU

YaCTHBIX MPOU3BOHBIX OT MOpsiika AuddepeHupoBaHusl.
[lonsitne rpaguenta (QYHKOMM W NPOU3BOAHOM  (QYHKIMHM TIO  HampaBJICHUIO.
I'eomeTpuuecknii CMbICI FPaJUEHTA.
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60.

61.

62.
63.

Ompenenenue JBOWHOIO HHTErpayia, €ro cBoiicTBa. CBeleHUE BBIYUCICHHUS JABOMHBIX
MHTETPAJIOB K BBIUYMCIICHUIO IOBTOPHBIX MHTETPAJIOB.

KparHble uHTErpansl: 3amadyu, NPUBOLALIME K HUM. TpONHBIE MHTErpaybl, UX CBOMCTBA,
BBIYUCIICHUE B JCKAPTOBBIX KOOPIUHATAX.

3aMeHa IepeEMEHHBIX B KPaTHBIX UHTETpajlax.

I'eomerpuueckue u pu3nYecKre MPUIOKEHUS KPAaTHBIX HHTETPAJIOB.

64. YucnoBeie psanel. CxomumMocTh W cymMa psia. HeoOxoaumoe yClIoBHE CXOJUMOCTH.

JIeHCTBHS CO CXOIAIUMHUCS PSATaMU.

65. UucoBsle pAAbl € TMOJIOKUTCIBbHBIMHA YICHAMMU. I[OCT&TO‘-IHBIG IIPpU3HAKH: CPABHCHUA,

66.

67.

68.

69.
70.

71.

72.

73.

74.

75.
76.
77.

78

80.
81.

82.
83.
84.
85.
86.
87.
88.
89.

90.
91.

92.

HanamObepa, paaukanbHblid Tpu3Hak Komw, nHTEerpanbHblii npusHak Komm.
3HaKonepeMeHHbIe psabl. AOCOTIOTHAS W YCJIOBHAs CXOAUMOCTH. 3HAKOYEPETyHOIIHECs
pansl. [pusnak JleitOuumna.

OyHkuuoHanbHble psAnbl. OOmacte cxoauMocTH. IloHsiTME paBHOMEPHON CXOJIUMOCTH.
Teopema cxomumoctu YeoObimeBa. Teopema. BeiiepmTpacca. CBoiicTBa paBHOMEPHO
CXOSLIUXCS PALIOB.

Crenennsie psabl. Teopema AGens. Paguyc cxomumoctu. OCHOBHBIE CBOMCTBA CTETIEHHBIX
PAIOB.

Paznoxxenne ¢yHkiuii B crenennsle psaasl. Psaa Teitnopa.

[IpumeHeHne cTeneHHbIX PAAOB K MPUOINKEHHBIM BbIUHUCICHUSM.

JuddepennnanbHble ypaBHEHUS KaKk MaTeMaTHYECKHE MOJIENIN PA3IMYHbIX MpoiieccoB. [Ipumepst
TaKUX MPOCTEUIINX MOETel n3 001acTi neMorpadun 1 Ipoliecca paciaja saepHbIX BEIECTB.
I'eomerpuueckoe ToskoBaHHE AU(PEepeHIINATbHBIX YpaBHEHHUI MEepBOro Mopsaka B BUIE IMOJIS
HaHpaBJ'IeHI/II\/’I, HUHTCETrpaJIbHBIC KPHUBBIC B TAKOM IT0JIC KaK PECIICHUA COOTBETCTBYIOIIHUX ypaBHeHI/II\/’I.
Ob6mee omnpenenenre aUPpPEPEHIINATHFHOTO YpPaBHEHHS W OCHOBHBIC  TOHSATHS TEOPHH
muddepeHInanbHBIX  YpaBHEHU (TTOPSAOK YpaBHEHHs, pelieHue, oOIiee pemieHue, 4acTHOE
pereHue, MHTErpaj, OOk HHTETpal U T.11.).

Teopema o pazpemmumoctu nuddepeHnnanbHoro ypaBHeHus 1-ro nmopsaka. [uddepennmnansapie
yYpPaBHEHUS C Pa3ACISIONIMMUCS U pa3JeIeHHbBIMU IEPEMEHHBIMU U METOJ UX PEIICHHUS.
JIuHeitHble ypaBHEHU 1-ro MOpsIKa U METOJT UX PEIICHUS.

OpHOpOIHBIE ypaBHEHUS U METOJ UX PEIICHUS.

VYpaBHeHUs B IOTHBIX AU depeHnanax.

. Juddepenunanbupie ypaBHEHUSI BTOPOTO MOPSAKA, TOMYCKAIOUIUE TOHKEHUE MOPSIIKA.
79.

JuddepeHnnanbable ypaBHEHUs BBICHIEIO NOPsJIKA, MMOHATHE HadallbHBIX yciaoBuid. Teopema
Kommw o cymecTBOBaHMM M €IMHCTBEHHOCTH DPELICHHUM TaKUX ypaBHEHUU.

Mertoab! uHTErprpoBaHus AuddHepeHualIbHbIX YPaBHEHHH BBICIIETO MOpsAKa.

JIuneiinble TuQQepeHnnaIbHble ypaBHEHHUs Bbicuiero nopsiaka. OCHOBHbIE MOHATUS OOLIeH
TEOPUHU.

MeTtoabl MHTErpUPOBaHUS OJHOPOAHBIX JIMHEHHBIX IU(GEpeHNaTbHbIX YPaBHEHUI BBICLIETO
Hopsi/Ka ¢ MOCTOSIHHBIMU K03 duiimeHTamu.

HeonHopoauslie nuHelinble AuddepeHnnanbable ypaBHEHUS ¢ TOCTOSHHBIMU KO3()(UIIMEHTaMU U
METOJI UX PELLICHUS.

IIpenmMer Teopum BEPOSITHOCTEW, HAIIPABICHHOCTb €€ Ha M3Y4YEHHE MAaCCOBBIX CIIy4alHBIX
SIBJICHUM.

OcCHOBHBIE TIOHATHSI TEOPHUHM BeposATHOCTeH. PaznuuHble BUABI COOBITMH  (JIOCTOBEpHBIE,
HEBO3MOXHBIE, cityyaiiHbie). HecoBmecTHbIe coObITus. [IoHsATHE MONMHOM IrpyMIbl COOBITHI.
Knaccuueckoe onpenenenue BepossTHOcTH. DopMyina /Ui BBIYMCIEHUS TAKOW BEPOSITHOCTH.
CraTucTdeckuii MoAX0/ K ONPEAEIEHUIO BEPOATHOCTH

IToHATHE reOMETPUYECKON BEPOSTHOCTH.

[TonsiTe cCymMMBl U MPOU3BEICHHUS COOBITUH. TeopeMbl CIOXKEHHUS U YMHOXKEHHsI BEPOSATHOCTEH.
CyMmMa BeposiTHOCTEH cOOBITH, 00pa3yIOIIKX MOTHYIO TPYIIILY.

[IpoTuBomnonoxHbie coObITHA. Teopema 0 cymMMe BEpOATHOCTEH MPOTHUBOIOJIOKHBIX COOBITHH.
[Tonsitne OGe3ycnoBHOM U ycinoBHOM BeposiTHocTel. CoBMecTHble coObITHS. Teopema o
BEPOATHOCTH COBMECTHOTO MOSIBIICHUSI HECKOJIBKUX COOBITUH.

Teopema 0 BEpOSTHOCTH NOSABIEHUS XOTS ObI OJTHOTO U3 ABYX COBMECTHBIX COOBITHH.

58



93. ®opmyna MoTHON BEPOSTHOCTH.

94. ®opmymna baiieca.

95. ®opmyna bepuymm.

96. Ilonsatue cny4ailHOW BenWYMHBI W (YHKIMU pacnpeneneHus. JIMCKpeTHble W HempepbIBHBIC
CIy4aliHbI€ BEJIUYUHBI.

97. 3akoH pacmpefeneHus BEpOSTHOCTEH. Psl M MHOTOYrOJBHHMK pacrpelesieHus] TUCKPETHOMH
CIy4alHOU BEJINYHHBI.

98. dyHKIMs pacrpenesieHus cydaiiHoi BennuuHbl. [ paduk 3Toi GyHKIIH.

99. Ilepexon OT psga pacnpeieieHUss IUCKPETHOM CIyd4ailHOM BEIMYMHBI K  (YHKIUH

pacrpeneieHus.

100. BeposTHOCTB TOT0, 4TO CilydaliHas BEJIMYMHA IIPUHAUIEKUT HEKOTOPOMY UHTEPBAILY.

101. [loHsATHE IUIOTHOCTH paCHpENeIICHUs] HENPEPBIBHOW CIIydallHOW Benu4uHBL. Kpubas
pacnpenenenusi. OCHOBHBIE CBOMCTBA IUIOTHOCTH PACIPEACIICHMUS.

102. Brruncnenue BeposITHOCTH MONAAAHUS CIIy4aliHOW BEJIMYHHBI B 33/IaHHBIA MHTEPBAJL.

103. UucnoBele XapakTEpUCTUKHM JUCKPETHBIX CIy4YalHbIX BEIWYMH. Marematudeckoe

OXKHNJAHUC OUCKPCTHBIX CJ'Iy‘-IﬂfIHI:IX BCJINYNH U €ro CBOMCTBA. cDOpMYJ'Ia JJIs1 BBIYHMCIICHHUA
MaAaTEMaTUdYCCKOT'O OXKUJaHUA.

104. [ToHsiTHE OTKIOHEHUS M TUCHEPCUU (pacceuBaHMs) AMCKPETHBIX CIy4alWHBIX BEIMYUH.
CgaoiictBa aucniepcun. @opmyra sl BBIYUCICHUS JUCTIEPCUH.
105. UucnoBble XapaKTEPUCTHKH  HEMPEpPBhIBHBIX CIIy4allHbIX BENWYMH. MareMaTuieckoe

OXKHNJAHUEC HETPCPBIBHBIX CJ'Iy‘-IElﬁHBIX BEIIMUMH M €ro CBOMCTBA. d)opMyna JJI1 BBIYHUCIICHUA
MaAaTEMaTHYCCKOT'O OKUJaHU.

106. [ToHsATHEe OTKIOHCHUS M TUCTIEPCUU (pacCEeUBaHWs) HENPEPBHIBHBIX CIyYaWHBIX BEIHYUH.
CaotictBa aucnepcun. @opmyna 11l BBIYUCICHUS JUCTIEPCUU

107. HopmanbsHoe pacnpenenenue BepoITHOCTENH HENMPEPHIBHOM ciydaiiHON Benu4MHbL. ['padux
pacnpenenenust — kpusas [aycca.

108. dopmyna I BBIYUCICHHUS] BEPOATHOCTH TIOTMAJaHUsI HOPMAJIBHO PACTIPEICICHHON
HETIPEPHIBHOM CITydyailHOM B 3a/IaHHBI HHTEPBAJ C UCIIOJIb30BaHueM GyHkiuu Jlamaca.

109. Brruncienue BEpOSTHOCTH  3alaHHOTO  OTKJIOHEHHS HOPMAJbHO pacipeneieHHON
HenpepbIBHOM ciydaiiHoW. [IpaBuio Tpex curm.

110. OCHOBHBIE TIOHATHUSI MAaTEMAaTUYECKOW CTAaTHCTUKU (TeHEpaJibHass W  BBIOOpOYHAs
COBOKYITHOCTH, 00BEM COBOKYITHOCTH, IIOBTOPHAsi U O€CIIOBTOPHAs BBIOOPKH).

111. [TonaTue penpe3eHTaTUBHOCTH BBIOOpKH. [IpUMEHEHHE pa3IMYHBIX METOJI0OB OTOOpa
MIpe/ICTaBUTENEH B BHIOOPKHU.

112. [IpocToii cmyyaiiHbIit 0TOOP, TUITHYECKHI 0TOOP, MEXaHHYECKHI 0TOOP, CEpUHHBIN 0TOOD.

113. Cratuctrueckoe pacrpenenenue BbIOOpku. [loHaTHE MOIUroHa U THCTOIPaMMBI YacToT.

114. CraTucTrueckue OLEHKU MapaMmeTpoB pactpenenenus. [lonatue reHepaibHOW cpeaHein
MpHU3HAaKa, MaTeMaTUYECKOE 0KHIaHue Mpru3HaKa. BerbopouHas cpeansis.

115. I'enepanbHas qucnepcus, TeHEpallbHOE Cpe/iHee KBaIpaTUueCKOe OTKIIOHEHHUE.

116. OneHka reHepaibHOM IUCIIEPCUU, UCTIPAaBIICHHAs TUCTIEPCHSL.

117. [ToHsiTHE TOUEUHBIX U UHTEPBAIBHBIX OLICHOK. TOYHOCTh M HA/IEKHOCTH OLICHOK.

118. [lonsiTne poBepUTENHLHOTO UHTEpBaia. JloBepuTeNbHBIE WHTEPBANIBl JJS  OICHKHU

MATCMATHYCCKOI'0  OXHUAAHHA  HOPMAJIBHOIO  pacClpeaACJiCHUA IIPpH  HU3BCCTHOM  CpCAHHUM
KBaApaTUYCCKOM OTKIIOHCHUU.

119. Jluneitnas perpeccus. BpiOopouHOe ypaBHEHHME TMIPSIMOM pPErpeccHH, METOJ €ro
HaXO0/JICHHUS.

120. DneMeHThl Teopun Koppesiuu. CUCTEMBI BYX CIy4aifHbIX BEJTMUUH.

121. [lonatue cratucTuueckod runore3pl. CTaTucTUyeckas NPOBEpKAa CTATUCTUYECKUX
TUIIOTE3.

122. Metoa HpoOBEpKH THUHOTE3bl O PACHPEICICHUHM TeHEpPaJbHOM COBOKYIMHOCTH IO 3aKOHY
Ilyaccona.
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	71. Дифференциальные уравнения как математические модели различных процессов. Примеры таких простейших моделей из области демографии и процесса распада ядерных веществ.
	72. Геометрическое толкование дифференциальных уравнений первого порядка  в виде поля направлений, интегральные кривые в таком поле как решения соответствующих уравнений.
	73. Общее определение дифференциального уравнения и  основные  понятия теории дифференциальных уравнений (порядок уравнения, решение, общее решение, частное решение, интеграл, общий интеграл и т.д.).
	74. Теорема о разрешимости дифференциального  уравнения 1-го порядка. Дифференциальные уравнения с разделяющимися и разделенными переменными и метод их решения.
	75. Линейные уравнения 1-го порядка и метод их решения.
	76. Однородные уравнения и метод их решения.
	77. Уравнения в полных дифференциалах.
	78. Дифференциальные уравнения второго порядка, допускающие понижение порядка.
	79.  Дифференциальные уравнения высшего порядка, понятие начальных условий. Теорема Коши о существовании и единственности  решений таких уравнений.
	80.  Методы интегрирования дифференциальных уравнений высшего порядка.
	81.  Линейные дифференциальные уравнения высшего порядка. Основные понятия общей теории.
	82.  Методы интегрирования однородных линейных дифференциальных уравнений высшего порядка с постоянными коэффициентами.
	83.  Неоднородные линейные дифференциальные уравнения с постоянными коэффициентами и метод их решения.
	84. Предмет  теории вероятностей, направленность ее на изучение массовых случайных явлений.
	85. Основные понятия теории вероятностей. Различные виды событий  (достоверные, невозможные, случайные). Несовместные события. Понятие полной группы событий.
	86. Классическое определение вероятности. Формула для вычисления такой вероятности.
	87.  Статистический подход к определению вероятности
	88. Понятие геометрической вероятности.
	89. Понятие суммы и произведения событий.  Теоремы сложения и умножения вероятностей. Сумма вероятностей событий, образующих полную группу.
	90. Противоположные события. Теорема о сумме вероятностей противоположных событий.
	91. Понятие безусловной и условной вероятностей. Совместные события. Теорема о вероятности совместного появления нескольких событий.
	92. Теорема о вероятности появления хотя бы одного из двух совместных событий.
	93.  Формула полной вероятности.
	94. Формула Байеса.
	95.  Формула Бернулли.
	96.  Понятие случайной величины и функции распределения. Дискретные и непрерывные случайные величины.
	97.  Закон распределения вероятностей. Ряд и многоугольник распределения дискретной случайной величины.
	98. Функция распределения случайной величины. График этой функции.
	99.  Переход от ряда распределения дискретной случайной величины к функции распределения.
	100.  Вероятность того, что случайная величина принадлежит некоторому интервалу.
	101.  Понятие плотности распределения непрерывной случайной величины. Кривая распределения. Основные свойства плотности распределения.
	102.  Вычисление вероятности попадания случайной величины в заданный интервал.
	103. Числовые характеристики дискретных случайных величин. Математическое ожидание дискретных случайных величин и  его свойства. Формула для вычисления математического ожидания.
	104.  Понятие отклонения и дисперсии (рассеивания)  дискретных случайных величин. Свойства дисперсии. Формула для вычисления дисперсии.
	105. Числовые характеристики  непрерывных случайных величин. Математическое ожидание непрерывных  случайных величин и  его свойства. Формула для вычисления математического ожидания.
	106. Понятие отклонения и дисперсии (рассеивания)  непрерывных случайных величин. Свойства дисперсии. Формула для вычисления дисперсии
	107. Нормальное распределение вероятностей непрерывной случайной величины. График распределения – кривая Гаусса.
	108.  Формула для вычисления вероятности попадания нормально распределенной непрерывной случайной в заданный интервал с использованием функции Лапласа.
	109. Вычисление вероятности заданного отклонения нормально распределенной непрерывной случайной. Правило трех сигм.
	110. Основные понятия математической статистики (генеральная и выборочная совокупности, объем совокупности, повторная и бесповторная выборки).
	111. Понятие репрезентативности выборки. Применение различных методов отбора представителей в выборки.
	112. Простой случайный отбор, типический отбор, механический отбор, серийный отбор.
	113. Статистическое распределение выборки. Понятие полигона и гистограммы частот.
	114.  Статистические оценки параметров распределения. Понятие генеральной средней признака, математическое ожидание признака. Выборочная средняя.
	115.  Генеральная дисперсия, генеральное среднее квадратическое отклонение.
	116. Оценка генеральной дисперсии, исправленная дисперсия.
	117. Понятие точечных и интервальных оценок. Точность  и надежность оценок.
	118. Понятие доверительного интервала. Доверительные интервалы для оценки  математического ожидания нормального распределения при известном средним квадратическом отклонении.
	119.  Линейная регрессия. Выборочное уравнение прямой регрессии, метод его нахождения.
	120. Элементы теории корреляции. Системы двух случайных величин.
	121.  Понятие статистической гипотезы. Статистическая проверка статистических гипотез.
	122. Метод проверки гипотезы о распределении генеральной совокупности по закону Пуассона.
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