[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
WUHbopmaumsa o Bnagenbue:

®UO: Abaynkepumos Mcmann 3aBuposuy
LomxHocTb: Oupektop dunnana [rY 8 r.lepbeHt
[arta nognucanus: 22.09.2026 15:34:22

YHUKanbHbIA MPOrpaMMHbIA KIKOY:
03f389fd2faa331f3feb49e53d0b7b8aa2%e1114

MUHUCTEPCTBO HAYKU U BBICHIET'O OGPA3OBAHUSA P®
DenepajbHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa30BaTe/IbHOE YUpesKIeHue BbICIIEro
o0pa3oBaHus
«TIATECTAHCKHWM IT'OCYJJAPCTBEHHBIA YHUBEPCUTET»

O®unman B 1. Jlepbente
Kadenpa skoHOMHYECKHX, €CTECTBEHHBIX M MATEMATUICCKUX TUCITUTLIAH

®OH/I OHEHOYHBLIX CPEACTB
110 AUCUMILIMHE
«Maremaruka 111 5JKOHOMHCTOB

38.03.01 DxoHOMUEKA

[Tpoduns moAroTOBKU
@DuUHAHCHI U KPETUT

YpoBeHb BBICIIET0 00pa30BaHUS
OakanaBpuaT

®opma o0yueHus
OYHO-3a04Has

CTaTyc JUCIMITIIIMHBI: BXOJHUT B O6${3aTeJ'H)HYIO 4acCTb

Hep6ent 2026 rox



@®oHJ OLIEHOYHBIX CPEACTB IUCHUILUIMHBI «MareMaThuka JUisi 3KOHOMHCTOB)»
coctapiieHa B 2025 roxy B cootBercTBUM ¢ TpeboBanusmu OI'OC BO 6GakamaBpuar
1o HanpasyieHuto noArotoBku 38.03.01 Dxonomuka ot «12» aBrycra 2020 r., Ne 954.

Pazpabotuuk(un): kadeapa SKOHOMHUYECKUX, €CTECTBEHHBIX W MaTEMaTHUYECKUX
JTUCHUILINH, AXMenoBbia X.A., CT.IIpeT.

@®oHJ OLIEHOYHBIX CPEACTB IUCHUILUIMHBI «MareMaTuka Uisi 3KOHOMHCTOB)»
0J100peH:

Ha 3acefaHuu Kadeapsl «kadeapa dKOHOMUUECKUX, €CTECTBEHHBIX U
MAaTEMATUYECKUX AUCHUIUINHY» OT 24 auBaps 2026 r., mpotokos No5

W. o. 3aB. kadenpoit Anuesa C.10.

Ha 3aceaHuU y4eOHO-METOInUeCcKor KoMuccuu ¢unuana ot 27 supaps 2026 r.,
npotokoJt Ne 3

IIpencenarens ["'amumos P.P.

Pabouast mporpamma corjacoBaHa ¢ yueOHoI yacTeio puimana JII'Y BT.
HepOente «28» saBaps 2026 r., mpotokoa Ne 3

3aM. AupeKTopa

1o yueOHoi padbore ["ammmmos P.P.



1. IHACITIOPT ®OHJIA OHEHOYHbIX CPEJICTB

no TMCIHMUIIJIMHE «MartemaTuka JJIs1 9KOHOMUCTOB»

1.1. OcHoBHBIE CBeACHHUA 0 TUCHHUILIMHE

OO011ast TpyI0€MKOCTh TUCHMILIMHGI cocTaBisteT 10 3aueTHbix equnmil (360 akageMHUECKUX 4acOB)

Ouno-3a0uHas popma o0yUeHHS

TpynoeMKkocTs,
Bu paboTsl aKaJeMHUYECKIX YaCOB
1 cemectp 2 ceMecTp 3 cemectp BCETO

OO0masi Tpy10éMKOCTh 180 180 360

KonTakTHas pabdora:

Jlexumu (JI) 16 30 46

[Tpaktuyeckue 3ausaTus (113) 16 30 46

Jlaboparopusie paboTs (JI3) 8 14 22

Koncynpranuu

[TpomesxyTouHas arTectanus (9K3aMeH) 36 36

CamocrosiTesibHasA padora: 104 70 104+70

- camocmosmenvHoe usydenue pazoenos 20 10

(nepeuuciumn);

- camonod2omoeka (npopabomxa u 20 16

noemoperue 1eKYuoHHo2o0 mamepuaia u

mMamepuana y4eOHUKo8 u yueOHvlx nocoOuLl

- H0020MOBKA K npakmu4eCKum 3anAmusim, 20 22

- 10020MO6Ka K 1aO0pamopHbiM 3aHAMUAM, 14 10

- 10020MOBKaA K Py6eicHoMy KOHMPOIO. 20 12

1.2. TpeGoBanus K pe3y/ibTaTaM 00y4eHHsI 110 JUCHUILIHHE, (POPMBI MX KOHTPOJISI U BUIBI

OICHOYHBIX CPEIACTB

Ne Kontponupyemslie Kon Onenounsle cpezcTBa Cnoco6

I/l | MOJYJH, pa3jiesibl KOHTPOJIUPYeMO | HaMMEHOBaHHE NeNe 3ayianmii KOHTPOJISt
JUCIHATUTAHBL 1 KOMITETEHIHH

(vm e€ yacTn)

1 Mopayas 1. OIIK-2 Bompocs! mo Teme 2.1. Temal-2 YCTHO
OneMeHTh! TMHEHHON Bb-OIlK-2.1. Pemenne 3amag 2.2. Nel-3 MICEMEHHO
anreOpsl. TecTsl 0 TEME 2.3.Nel-11 IIMCbMEHHO

KOHTpoJsIbHast pabora | 2.4. Ne 1 IMucemenno
JlabopaTopras 2.5.Nel-2 MUCHbMEHHO
pabota

2 Monyas 1. OIIK-2 Bomnpocs! mo teme 2.1. Tema 3-4 YCTHO

Jlnneiinoe mpoctparctso. | b-OIK-2.1. Perenue 3amau 2.2. Ne10-15 MHUCHEMEHHO

fI-MCPHBIC BEKTOPBI Tectsl o Teme 2.3.Ne12-20 IICHMEHHO
KOHTpoOJIbHast pabora | 2.4. Ne 2 MUCbMEHHO
JlaGoparopHas 2.5.Ne3 NHACBbMEHHO
pabora

3 Monyas 2. OIIK-2 Bomnpocs! 1o Teme 2.1. Tema 5 YCTHO




ONeMeHTHI aHATUTHYECKOH
reoMeTpUH

B-OIlK-2.1.

Pemenue 3agau 2.2. Ne16-25 MHUCEMEHHO
TecTsl 110 TEME 2.3.Ne21-23 MMMCHbMEHHO
KOHTpOJIbHast pabota | 2.4. Ne 3 MUCbMEHHO




Jlaboparopuas 2.5. Ne4 IMMCbMEHHO
pabora
4 Monyas 2. OIIK-2 Bomnpocke! o Teme 2.1. Tema 6-7 YCTHO

Kpussie 2-ro nopsiaka B-OIIK-2.1. Penrenue 3amau 2.2. No 26-32 MUCLMEHHO
TecTsl O TeMe 2.3.Ne24-40 MUCbMEHHO
KOHTpoOJIbHast pabora | 2.4. Ne 4 MHCBMEHHO
Jlabopartopras 2.5. Ne5 MMHCEMEHHO
pabota

5 Monyas 3. OIIK-2 Bonpocs! o Teme 2.1. Tema 8-12 YCTHO

Baenenue B B-OIIK-2.1.

MATEMATHICCKIH AHATILS. Penrenue 3amau 2.2. Ne 33-57 MUCHEMEHHO

AnddepenuparsHoe TecTs! o TEMe 2.3.Ne 46-62 MTICEMEHHO

ucuucieHue GyHKIUH

OJIHOM MEPEMEHHOM KOHTpOJIbHas pabota | 2.4. Ne 5 MMHCbMEHHO
Jlaboparopras 2.5. Ne6 IMMCEMEHHO
pabora

6 Monayas 4. OIIK-2 Bonpocs! o Teme 2.1. Temal3-15 YCTHO

HuddepenpmansHoe b-OIK-2.1. Pemenue 3amau 2.2. Ne 58-77 MTUCbMEHHO

MCHHCIICHHE GYHICLIK Tectsl IO TeMe 2.3.Ne 63-84 MMMCEMEHHO

MHOTUX [IEPEMEHHBIX.

Unrerpanst KOHTpoJsbHast pabora | 2.4. Ne 6 MHCEMEHHO
Jlabopartopras 2.5. Ne7 MMMCEMEHHO
pabota

7 Monyas 6. OIIK-2 Bomnpocke! o teme 2.1. Temal6-17 YCTHO

Psnpr. KommexcHsie Bb-OIlK-2.1. Pemenue 3amau 2.2. No78-84 MTUCbMEHHO

qrcia TecTsl O TEME 2.3.Ne85-92 MHCBMEHHO
KOHTpOJNIbHAs pabota | 2.4. Ne 8 MMUCEMEHHO
Jlaboparopras 2.5.Ne8 MUCBbMEHHO
pabora

8 Moayas 7. OIIK-2 Bomnpocsl o teme 2.1. Temal8-20 YCTHO

OOBIKHOBEHHBIE B-OIIK-2.1. Pemenwue 3a1au 2.2. Ne85-91 MHCBMEHHO

i hepeHraTsHbIe TecTsl IO TeMe 2.3.Ne93-103 MHCBMEHHO

YpaBHCHUS KOHTpoJIbHast pabora | 2.4. Ne 9 MMUCEMEHHO
JlaboparopHas 2.5. Ne9 MHUCHMEHHO
pabota

9 Monyas 8. OIIK-2 Bomnpocer o Teme 2.1. Tema 21-24 YCTHO

Teopus BepOSTHOCTEH. Bb-OIlK-2.1. Pemenue 3amau 2.2. Ne92-113 MHCBMEHHO

CoObITHST ¥ UX TecTsl O TEME 2.3.Ne104-121 MTUCHMEHHO

BEPOATHOCTH KOHTpOJIbHas pabora | 2.4. Ne 10 MUCbMEHHO

CrnyualiHble BETUYHHBI.

JlaboparopHas 2.5.Ne10-11 MICEMEHHO
pabota
11 Moayas 9. DnemMeHTb OIIK-2 Bonpocs! no Teme 2.1. Tema 25-27 yYCTHO

MaTEMaTHYECKOM B-OIIK-2.1. Pemenne 3agau 2.2. Ne1114-125 MHUCEMEHHO

CTaTUCTUKHU TecTsl IO TEME 2.3.Ne122-130 MMCHbMEHHO
KOHTpOJIbHast pabota | 2.4. Ne 11 MMCbMEHHO
JlabopaTopHas 2.5. Nel2 MTUCHMEHHO

pabota




1.3. Tloka3areju U KpUTEPHH oNpe/esieHUs YyPOBHA C(POPMHUPOBAHHOCTH KOMITETEHIIHIA

No Wupeke YpoBHU CHOPMUPOBAHHOCTH KOMIETCHINI
/I | KOMIIET Henocrarounstit Y 10BIETBOPUTEIIBHBLI basosslii IToBbINICHHBIH
EHIUU (mocTaTOUHBIH)

1 | OIIK-2 | OrcyrcTBue JocTaTtodHo 3HaeT u 3uaeT u gocnpousgooum: | OTINIHO 3HAET U
MPU3HAKOB B0CNPOUZBOOUM. CTaTUCTUYECKUE METOIBl | 80CHPOU3BOOUM.:
YJIOBJIETBOPHUTENBH | CTaTHCTHYECKHE METOJABI | (DOPMHUPOBAHUS JAHHBIX CTaTHCTUUYECKHE
Oro ypoBHs (OpPMHUPOBaHUS JAHHBIX | M CIOCOOCH MPUMEHSTh METO/IbI

1 CIIOCOOEH MPUMEHSITh HaNpaBJICHUS U METOMBI (hopMupoBaHUS
HAIpaBJICHUSA U METOABI aHaIu3a HHPOPMAIUH B JaHHBIX U CIIOCOOCH
aHanu3a nHpopManuy B KOHTEKCTE KOHKPETHBIX MIPUMEHSTh
KOHTEKCTE KOHKPETHBIX yIpaBJIeHYECKUX 3aj1au, HaInpaBJIeHUs U
yIpaBJIeHYECKUX 3aj]ad, OCHOBBI METO/IbI aHAJTH3a
OCHOBBI MaTeMaTHYeCKUX nHpopmanuu B
MaTeMaTHIECKUX METOJIOB KOHTEKCTE
METOJIOB Tonumaem KOHKPETHBIX
Y 10BIIETBOPUTENBHO MaTeMaTU4ECKUe yIPaBIEHIECKUX
nonumaem METO/IbI JUIsl pELIEHHs 3a]1a4, OCHOBBI
MaTeMaTH4ecKue yIpaBlIeHYECKUX 3aj1ay, MaTeMaTHYECKUX
METOJIBI IS peIIeHHs yMeeT OIICHUBATh METOJIOB
yIpaBJIeHIECKUX 3ajad, COCTOSIHUE U Omauuno nonumaem
OLICHUBAET COCTOSIHAE X | MPOTHO3UPOBATH MaTeMaTH4eCKUe
yYMeEET IPOrHO3UPOBATh HKOHOMUYECKHE ABIECHUS | METOMBI AJIS PELICHUS
SKOHOMUYECKHE SIBJICHUS | U IPOLECCH yIpaBIeHIECKUX
U TIPOLIECCHI Brnaneer u npumensem: 3a1a4, yMeeT
Y I0BIIETBOPUTENHHO KOJIMUECTBEHHBINH U OLIGHUBATh COCTOSHUE
BIIAJIEET U NpUMEHAem. Ka4yeCTBEHHBII aHanu3 U TIPOTHO3UPOBATH
KOJINYECTBEHHBIN U nH(popManuu npu SKOHOMUYECKHE
Ka4eCTBEHHBII aHaIN3 HNPUHATAU SIBIICHHS] Y ITPOLIECCHI
uHpOpMaLUK 1TPU YIpaBIeHYECKUX OTnu4HO BIajeeT U
HNPUHITHI peIIeHNH, TOCTPOSHUN npumeHsem.
yIpaBIeHIECKUX SKOHOMHYECKHX U KOJIMYECTBEHHBIN U
peLIeHU, TOCTPOESHUH OpraHU3aliOHHO- Ka4eCTBEHHbIN aHAIIN3
SKOHOMUYECKHUX U YIpaBICHYECKHX nH}popManuu npu
OpraHM3allOHHO- MoJieNel MyTeM KX MIPUHATUI
yIpaBIEHIECKUX aJlanTalnu K yIPaBIEHIECKUX
MoJieNnel ITyTeM UX KOHKpPETHBIM 337a9aM PpelIeHH, MOCTPOSHUH
aJanTanmu K yHOpaBiIeHUS SKOHOMHUYECKUX U
KOHKPETHBIM 33/1a49aM OpTaHM3aI[IOHHO-
yIpaBIIeHUs 3a/1a49aM yIpaBIEHIECKUX
yIpaBIeHUS MoJieNneH ITyTeM UX
ajlanTalyy K
KOHKPETHBIM 3a7ja4aM
yHpaBIeHUsS
2. KOHTPOJIBHBIE 3ATAHUSA U UHBIE MATEPHUAJIBI OHEHKH

3HAHMi, YMEHUIl, HABBIKOB M (MJIH) ONBITA IeATEJIbHOCTH, XapAKTEePU3YIOIIHE ITAIbI
(popMupoBaHus KoOMIeTEHIIMI B IIpouecce OCBOCHUSA U CIUIINHbI
«MaTreMaTHKa»

2.1. IlepeuyeHb BONPOCOB IO TeMe JJIsl YCTHOTO 00CYK/1eHHs

Mopayasb 1. DreMeHThI TUHEHHOH anreOpsl
Tema 1.MaTpunbl 1 onpeaeJMTeIH

1. Matpuiiel. OCHOBHBIE ONIPEICITUTEIIH.
2. JIuHeliHbIe omepaluy HaJ MaTpULIaMHU.
3 YMHOXEHHUE MaTpHIl.




4. TpaHCTIOHUPOBAaHUE MATPHII

5.HexoTOpbie SKOHOMUYECKUE U APYTUE MPUTOKEHUSI MATPHI]

6. Onpenenenne onpeaenureneit |1 u I nopsakos.

7.MuHOpBI U anrebpanvecKue JOMOIHEHHS.

8. CBoiicTBa onpeIeTUTENCH.

9.0npenenuTenu BhICIIMX MOPSAKOB.

10.Panr maTpuilbl: onpeiesICHUsI U YTBEPKICHUS O PAHT€ MATPUIIBI
11.06paTHas maTpuIa

Tema 2. CuctemMbl JJMHEHHBIX YPAaBHEHUH

1. Onpenenenue CJIAY.

2. ITpaBuno Kpamepa (Teopema u hopmyia).

3. Pemmrenue CJIAY meronom XKopnana-I'aycca (kpatkoe conepxanre). CUMILIEKCHas TabuIIa.
4. Omnopomansie CJIAY.

5. Pemenue CJIAY B MatpuuHo# hopme

6. Mozens JleoHTheBa MHOTOOTpPACTIEBOM SKOHOMUKHI

Tema 3. JInneiinoe npocrpancTeo. Bektopsl. IIpocTrpancreo R" .

1. Onpenenenne TMHEHHOTO MPOCTPAHCTBA

2. N- MepHBIE BEKTOPHI M ICHCTBUS HAJl HUMH.

3. CkansipHO€E IPOM3BEIEHNE BEKTOPOB: ONPEACTICHUE CKAIIPHOTO MTPON3BEICHHS

BEKTOPOB mpoctpadcTBa R", cBOWCTBa, MApaIeIbHOCTD U MIEPIICHIUKYIIIPHOCTh BEKTOPOB U yTOJ
MEX/y 2 BEKTOpaMH.

4. JIuHeltHast 3aBUCUMOCTb U HE3aBUCUMOCTb CUCTEMBI BeKTOpoB. OmpesiesieHns U CBOMCTBa.

5. [lonsTue 6a3uca npocTpaHcTBa

6. PaznoskeHne BeKTOpOB mpoctpancTBa R" mo ero 6asucy.

7. IlonsiTue o Ga3uce U paHre CUCTEMbI BEKTOPOB

Tema 4. JIuneiinbie oneparopbl. KBagpaTuunsie opMbl

7. JIuHeitHble OnepaTophl.

8. Onpenenenne TMHEWHOTO OrepaTopa

9. Marpu1ia TMHEHHOro oreparopa B JaHHOM Oa3uce

10. CobOcTBeHHBIC 3HAYCHUS M COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa.

11. HekoTopble 5)KOHOMUYECKHUE MTPUIIOKEHNS TTOHSTHS COOCTBEHHBIX 3HAUEHUI.
12. TonsiTre 0 KBaApaTUIHBIX (popMax).

13. JIuneiinas Mmozens oOMeHa

Monayab 2. DaeMeHThI AaHATUTHYECKOI reoMeTpHHU

Tema 5. D1eMeHTbI aHAJIMTHYECKON reOMETPHH.
IIpsimasi Ha UIOCKOCTH. YPaBHEHHE JITUHUM HA IIJIOCKOCTH.

1. YpaBHeHue TMHUY Ha TTIOCKOCTH.

2. [psimast Ha TTOCKOCTH.

3. YpaBHeHHE NPSIMOIA € YTIIOBBIM KO HUITEHTOM.

4. Ob1iee ypaBHEHHUE MIPSIMOH.

5. YpaBHEHHE NPSIMOI B OTPE3Kax Ha OCsX.

6. YpaBHeHHe PsMOiA, TPOXOAIIEH uepe3 3aJaHHyI0 TOUKY B TaHHOM HaIIPABJICHUH.



7. YpaBHEHUE NTPAMO, POXOJIAILEH Yepe3 BE JaHHbIE TOUKU.
8. B3anMHoe pacnoso)xeHue NpsMbIX Ha IJIOCKOCTH.

Tema 6. Kpussbie 11 nopsigka.
Kpussie |l nopsaxa:
1. oxpyXHOCTB,
2. DIUINIIC,
3. runepOora - orpesieNieHre 1 KAHOHUUECKOEe ypaBHEHHE
4. napa0ona - onpejiesieHue 1 KAHOHMYECKOE ypaBHEHHE

Tema 7. ILnockocTh 1 npsmas B R3,

1. Pasnuunble ypaBHeHHs mwiockocTd B R3. Biaumuoe pacnosnoxenue 2 IJIOCKOCTEN. YTOI
MeXy 2 IIOCKOCTAMU. (POpMyJIbl U OSICHEHHUS).

2. Paznuunsle ypaBHeHus npsMoii B R®. BzaumHoe pacrosnoxenue 2 IpsAMbIX. YOI MeKITy 2
npsMbIMU. ( POpPMYJIbI U TOSICHEHMUS).

3. B3aumHoOe pachosioKeHue IpsMoil 1 IIOocKocTH B R3:Touka nX mepeceuenus U yron Mex Iy mpsoit
U TUI0CKOCTHIO. (DOpMyIIbI ¥ TOSICHEHUS ).

4. PaccTosiHHE OT TOYKH JI0 MPSMO# Ha IIOCKOCTH ( ¥ JI0 IUIOCKOCTH B IIPOCTPAHCTBE).

Mopayas 3. BBenenue B MaTeMaTnueckuii ananus. AuddepenunanbHoe ucunciaenne GyHKuu
OTHOM mepeMeHHOM
Tema 8. ®ynkuus. [Ipenen GpyHKIMHU 0HOI MepeMeHHOI
1. ®@yuk1us. OCHOBHBIE IOHATHS U ONIPEETICHHSL.
2. OcHOBHBIE 3JIEMEHTapHbIe QYHKINU U UX TPaQUKH.
3. 3agaun Ha IPOLIEHTHI. [IpOCThIC U CIOKHBIE MPOIICHTHI.
4. YucnoBble MOCIEI0BATENILHOCTH: ONpeeeHne U (POpMBbI 3a/1aHuUs;
apudmeTnyecKkas u reoMeTpudecKasi Iporpeccuy;
5. 6ecCKOHEUHO MaJible 1 OECKOHEUHO OOJIbIIINE MTOCIEI0BATEIbHOCTH U UX CBOICTBA; Mpeaes
YHUCJIOBOY ITOCJIEI0BATEIBHOCTH;
6. CBOMCTBA NPEAEIIOB YHCIIOBBIX IIOCIEI0BATEIILHOCTEN.

Tema 9. [Ipenes u HenPepbIBHOCTH (PYHKIMH.

1. Onpenenenue npenena GyHKuuu B Touke. OJTHOCTOPOHHHUE MPEAEIBI.
2. OCHOBHBIE TEOPEMBI O TIpejieax.

3. JIBa 3ameuaTenbHbIX Mpejiesia U uX 0000IIeHH .

4. PacKpbITHE HEOTIPEIETIEHHOCTEN BUIa: Oo_ 0-00, 17, c0-c0,
0 x
5. CpaBHEeHUE OECKOHEYHO MAJIbIX.
6. HerpepriBHOCTD (yHKIMU. Teopembl 0 HenpepbIBHBIX QyHKIMIX. CBOWCTBA HETIPePBIBHBIX
(GYHKIMIA.

7. Touku pa3peiBa QYHKLHI.

Tema 10. Ilpon3Boanas GyHKUMM OIHON NePpeMEHHOI U ee MPUMEHEHHe.
1. Ompenenenue Npon3BOIHON, €€ TEOMETPUUYECKHM U (PU3HMUECKUIT CMBICIT.
2. luddepentupyemocts 1 auddeperunan GyHKIum.

1) Onpenenenne mudPepeHIUpPyeMOCTH PYHKIIHY;
2) muddepeniman GyHKIHH;



3) muddpepeHIUPyEeMOCTh U HEIPEPHIBHOCTD;
4) npumenenue quddepeHimaia K IpuOInKeHHBIM BRIYUCICHHSIM.
3. IlpaBuita HaXOXKACHUS ¥ TAOJIHUIIA TPOU3BOIHBIX.

Tema 11. IlpousBoagHbIe CJIOKHBIX QPYHKIHM.
1. [IpousBoHAas CIOXKHOW DyHKIIMH
2. 00001IeHHas TabIMIIa TPOU3BOHBIX.

Tema 12. DxoHOMHYeCKHEe U HEKOTOpPbIEe APYyrue MpujokeHusi npousBoaHoii. MUccienoBanue
(pyHKumi.

1. ®usnueckuil CMbICT MPOU3BOIHOM.

2. DKOHOMHUYECKHI CMBICIT IIPOU3BOIHOM.

3. DnacTUUHOCTh (QYHKUIUU. DIACTUYHOCTH CIIPOCAa OTHOCUTEIHHO IICHBI.

4. IlpaBuino Jlonurans.

5. [IpumeHeHre Npou3BOAHON K UCCIIENOBAaHUIO QYHKINN

Mopayas 4. Ind¢epenuuaibHoe ncunciaeHue GyHKIMHA MHOTHX NepeMeHHbIX UHTerpasibl.

Tema 13. ludpepenunanbHoe ucuucaeHue PyHKIUHA MHOTHX MepeMeHHbIX

1. Onpenenenne @yHKINN MHOTMX NEPEMEHHBIX.

2. YacTHBIE ¥ MTOJTHBIE IPUPAIIECHUS PYHKIIUHU IBYX TIEPEMEHHBIX

3. HacTHbIE MPOU3BOHBIE BBHICIIUX MOPSAKOB. TeopeMa 0 CMEIIaHHBIX MPOU3BOTHBIX

4. ITonubie nuddepernmanst 1 u 2mopsaaKoB. yHKIIUH MHOTHX TIEPEMEHHBIX.

5. Onpenenenus TOKAIBHBIX IKCTpeMyMOB. HeoOxomuMoe yciioBre JIOKaaIbHOTO SKCTPEMYMa.
6. JlocTaTouHbIE YCIOBHS CYIIECTBOBAHHS JIOKATBHOTO SKCTPEMYyMa.

7. I'mo0anbHble SKCTPEMYMbI (PYHKIIMM MHOTHX IT€PEMEHHBIX.

8. DKCTpeMyMBbI BHITYKJIBIX (BOTHYTHIX) (DYHKITHIA.

Tema 14. HeonpenejieHHbIe HHTErpaJibl.

1. ITepBooOpa3Hast GyHKIMS U HEOTIPEIeIEHHBIA HHTETpaJl.

2. CBoiicTBa HEONpPEIETEHHBIX UHTETPAJIOB.

3. Tabnuua HeonpeeNeHHbIX HHTErPaJIOB.

4.OcHOBHBIE METOIbI HHTEIPUPOBAHMS: HEIIOCPECTBEHHOE, 3aMEHOM MEPEMEHHOM U 10 YacTsIM.
5.MlHTerprpOoBaHue HEKOTOPBIX PAllMOHAIBHBIX, TPUTOHOMETPUYECKUX U UPPALIMOHAIBHBIX (DYHKIUI.

Tema 15. OnpenesieHHbIN HHTETPAJ U €r0 NPHUJI0KEHHS.

1. 3amaun, IpUBOISAIIKE K TIOHSITHIO OTIPEIeIeHHOT0 HHTerpaia. OnpeeieHue onpe e IeHHOTO
WHTErpaa.

2. ColicTBa OmpeIelICHHBIX HHTETpaioB U (popmyrna HeroToHa-JIeliOruIIa.

3. 3aMeHa epeMeHHOH B ONpE/IeICHHOM UHTETpajie U UHTETPUPOBAHHUE 110 YaCTSIM.

4. 'eomeTpruecKue U IpyTrue MPUIIOKEHUS ONPEACTICHHOTO HHTETpaIa.

5. HecoOcTBeHHbIE UHTETPATHIL.

2 cemectp

Moayas 6. Psigpl. KommiekcHble yncia
Tema 16 . UncoBble psiibl M CTeNEHHbIE PSA/bI.
1. Yucnossie psiasl. OCHOBHBIC TIOHSATHUS M ONIPEICTICHHUS.
2. HeoOxoauMbIil MprU3HAK CXOUMOCTH YUCIIOBOTO pssa. ['apMOHUYECKUH PSI.
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3. [lonoxkurenbHbIe psAabl. JJocTaTOUHbBIE IPU3HAKHA CXOAUMOCTH MOJIOKHUTEIBHBIX PAI0B: 1) mpu3HaKk
cpaBHeHus; 2) npusHaku lanamOepa u Komu; 3) nHTErpaibHbBIN MPU3HAK.

4. 3HaKonepeMeHHbIE PAJIbl; A0COTIOTHAS U YCIIOBHAs cX0AUMOCTH; Teopema Jleitbuuna.

5. Creniennsie psinbl. «Teopema AGens». UHTepBal U paguyc CXOAUMOCTH CTEIIEHHOTO Psija.

6. Paner Teitnopa u Makiopena. HekoTopbie mpuMeHEHUS PSIOB.

Tema 17. Onpenenenne KOMILIEKCHOT0 Yynciaa. TpuroHomerpuyeckasi M nokasarejabHasi (popmMbl
KOMILIEKCHOT'0 YHCJIA.

1.Omnpenenenre KOMILIEKCHOTO YUCIIA.

2.Conpsik€HHbIE KOMIUIEKCHBIE YUCIIA.

3.Jle¥icTBUS HaJ KOMITJIEKCHBIMU YMCIIAMH.

4. Tpuronomerpuueckas popma KOMILUIEKCHOTO uncia. @opmyna Myaspa.

5.ITokazarenpHas popma KOMILIEKCHOTO uncia. Dopmyiia Dinepa.

Mopnyas 7. O0bikHOBeHHbIe TU( PepeHINATbHbIE yPABHEHUS
Tema 18. [luddepennmansusie ypaBHeHus [-ro nopsaxa.
1.ITonsTue nuddepeHnanbHOro ypaBHeHUs
2. lucddepenunansuplie ypaBHeHus |-ro nopsaka ¢ pa3aensouMMy IepeMEHHbIMU
Jluneiinsie muddepeHnnansupie ypaBHeHus [-ro mopsiaka.

Tema 19. ludgdepennnanbubie ypaBHenus |1-ro nopsiaka.
1. Juddepennmansusie ypasaenus 11 nopsaka.
2. Hexotopsie npocteitmue 1Y |l mopsiaka u 3agaua Ko,

Tema 20. JIuneiinbie 1Y |l nopsaka ¢ noctossHHbIMHU K03(ppunmeHTaMu

1. JIuneiinpie ogHOpOAHBIE TU(HEpeHIMaTbHbIE YPAaBHEHHUS BTOPOTO MOPSIIKA C TOCTOSTHHBIMU
KOA(QPHUIMEHTaMH.

2. JIuneiinbie HeonHopoanbie /Y |1-ro mopsinka ¢ mocTosHHBIMU KO3 PHUIIEHTAMHU.

3. Ilpumepst npuMeHenns J[Y B SKOHOMHYECKOW TUHAMUKE

Monayab 8. Teopus BepositHocTeii. Ciryuniinble COOBITHSI H MX BEPOSITHOCTH

Tema 21. Cny4aiiHble COOBITHSI 1 HX BEPOSITHOCTH.

1. OcuoBubie noustust TB.

2 Knaccuueckoe ornpeieneHne BeposSTHOCTH.

Tema 22. ®opmy.ia nosiHoii BepositHocTH. @opmy.ia Baiieca. [loBTopenne ucnbITAHMIA.
1. Teopembl CIIOKEHUS U YMHOKEHUSI BEPOSTHOCTEH.

2. ®opmyna nosHoi BeposiTHocTH. Dopmyna Baiteca.

3. TloBropenue ucnsiTanuii. opmyna beprysm.

4. Teopewmsl Jlamutaca. @opmyina [lyaccona.

5. Pemtenue 3amau

Tema 23. IlousiTHe CAy4YaliHOW BeJIMYNHBI

1. 3akoHn pacnpenenenus JICB.

2. OyHKIUS paclpeieeHusl BEepOSITHOCTEH CydaiiHOM BEIMUNHBI.

3. [TnoTHOCTH pacmpeneneHus BEpOsSTHOCTEH HETPEPHIBHOM CITyYallHOW BEITMYHHBL.
4. CBolicTBa IJIOTHOCTEH pacrnpeieneHus

Tema 24.Ync/ioBble XapaKTePUCTHKH CIyYalHbIX BeJINYHH
IMaremaTuueckoe 0KUAaHNuEe TUCKPETHOU CITy4YalHON BEIIMYUHBI
2 MaremaTtuyeckoe 0XHIaHHe HeTPEPhIBHOM CTy4aliHOM BEINYHUHBI
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3.CyMMa ¥ IpOU3BEACHUE CITyIaliHbIX BEJIUYHH.
4.CBoiicTBa MaTEMaTHYECKOTIO OKUAAHUS
5. lucniepcus u cpeHee KBaApaTUIECKOe OTKIIOHEHHE CITyYaiiHON BEIMYUHBI.
6. OguHaKoBO pacrpeielIeHHbIE B3aUMHO-HE3aBUCUMBIE CTy4YailHble BETMUHHBI.

Monayab 9. DjieMeHTbI MATEMATHYECKOI CTATUCTHKH
Tema 25. Bb100pouHbIii MeTO
1. Beibopka.
2. OMrnupuyeckre QyHKIUHN pacipeaeIeHUs.
3.IlonuroH, rucrorpamma.
4. ToueyHble OLIEHKHA
5.MeTtoa npou3BeACHUI BBIYMCICHUS BRIOOPOYHBIX CPEIHEN U TUCTICPCHH

Tema 26.CTaTHCTHYECKHE OLICHKH NIapaMeTPOB pacipe/ieeHust
1.CraTtuctuyeckas runoresa

2 CTAaTHCTUYECKUN KPUTEPHIA

3.ITpoBepka runotes:

1).I'unoTe3a 0 reHepaIbHOM CpeHEN

2).CpaBHeHUeE ABYX AMCIIEPCUI HOPMAJIbHBIX F€HEPaAbHBIX COBOKYITHOCTEH
3).I1poBepka rumoTe3sl 0 3aKOHE paclpeIeICHUs

Tema 27. Koppeasinus U perpeccust
1.IloHATHA KOPPEIALHOHHOTO U PErPECCUOHHOI0 aHAJIN30B
2. KoaddunmeHT Koppensuu 1 ero oleHKa.
3.Kpusas perpeccun.
4. BpiOopouHOE ypaBHEHHE NPSIMON JIMHUN PETPECCUH.

Kpurtepun ouenku:

- oyenka «omauyno» (86-100 OamwioB) BBICTABISETCS CTYICHTY, €CIM CTYJCHT MOJHO H
apryMEHTHPOBAaHO OTBEYAET 10 COJCPKAHMIO 33/1aHUs; OOHAPY)KUBAET IOHUMAaHHE MaTepralla, MOXKET
000CHOBATh CBOM CY’KJCHMS, IPUMEHUTh 3HAHUS Ha MPaKTHKe, IPUBECTH HEOOXOIUMBIE TPUMEPHI HE
TOJIBKO IO Y4eOHUKY, HO ¥ CAMOCTOSATEIBHO COCTABJICHHBIC; M3JIaraeT MaTepHall MoCie0BaTeIbHO H
MPaBUIIBHO;

- omeHka «xopouto» (66-85 0amIOB) CTYAEHT IMOKa3blBaeT TIIYOOKHE B3HAHUSA MPOrPAMMHOIO
MaTepuaia, 'paMOTHO €ro HM3Jaraer, JO0CTaTOYHO TOJHO OTBEYaeT Ha MOCTaBJIEHHBIA BOIPOC U
JOTIOJTHUTEIIBHBIE BOIPOCH, yMeJI0 (hopMyIupyeT BBIBOABI. B TOXe BpeMs MpH OTBETE JOIyCKaeT
HECYIIECTBEHHbIE TOTPELTHOCTH.

- oyenka «yoosiemsopumenvroy (51-65 0amIoB) CTymeHT OOHApPY)XKHBAeT 3HAHWE W MOHHMaHHE
OCHOBHBIX IOJIO’KEHHI TAaHHOTO BOINPOCA, HO U3J1araeT MaTepuall HEMOJIHO U JI0IYCKaeT HETOYHOCTH B
OTIpeIeICHUH TTOHITHN MM (OPMYITMPOBKE MPABHII; HE YMEET TITyOOKO M JJOKa3aTelIbHO 000CHOBATh
CBOU CY)KJICHHsI U NPHUBECTH CBOM IMPUMEPBI; H3JaraeT Marepuaj HENoCJIeJ0BATENIbHO U JIOIMYCKaeT
OIIMOKM; JJIS1 TIOTYYEHUS PABUIILHOTO OTBETA TPEOyeTCsl YTOUHSIOIINE BOIIPOCH.

- oyenka «Heyoogremeopumenvhoy (MeHee 51 6ayIOB) CTyAEHT OOHApY>KMBaeT HE3HAHHE OTBETA HA
COOTBETCTBYIOIIIEE 3aJaHUE, JOIMYCKaeT OMmMHOKH B (OPMYJIHPOBKE OIpPEISIICHU ¥ TPaBuII,
HCKaXKaIOI[e MX CMBICT, OECHOpSA0YHO M HEYBEPEHHO H3JaraeT Marepuai; JOMycKaercs: rpyOble
OmuOKH B OTBETAaX, HEMTPABHILHO OTBEYAET HA TMOCTABJICHHBIN BOIIPOC WITH 3aTPYTHSIETCS C OTBETOM.
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2.2. TunoBkbIe 3a1a4u

Moayasb 1. djeMeHThI THHEHHOH aJaredphl.

3agaua Nel. Haiitu matpuny C= A-2B+E, ecin A= |(1 2}, B _( 3 1\, E= |(1 0\.
(0 -1 2) 0 1)

_S)I/IB=(4 O).
-3 1 1

3apauya Ne2/lanbl MaTpuiel A= (4

Haiitu A*B+AT
3agaua Ne3.Halitu panru ciaeayromux MaTpull;

2 -1 3 -2 4
A=4 25 1 7],

2 =11 8 2

1 -23 4
sol3 2 2| o_(: 2%
B TR U R 32-
4 4 6 -
3agaua Neq. Haiitu oOpaTHYr0 MaTpuily ISl MAaTPHUIbL A.
( 2 2 3\|
A=]'1 -1 0
L—l 2 1)
4 3 -3
3agaua NeS. Beruucnute onpeaenuTenb _
2 3 -2
55 -4
3anaua Ne6. Beruncauts onpenenuTenb, pa3aokuB 110 HJIEMEHTaM IIEPBOi CTPOKH.
1 2 2
3 2 -1
-2 1 5

3apauya Ne7. Pemuts CJIAY metonom XKopaana-I'aycca,
HaliTH ee oO1iee, 6a3UCHOE U HECKOJIBKO YACTHBIX PEIICHHI:

x+2x +X -3 [x1+2x2+3x3 x, =0,
a 2 +X —x +2x =0,
2x —X —x =1 4| 1 2 3 4
12 3 X =x —4x +3x =0.
1 2 3 4

3agaya Ne 8 Pemute CJIAY meronom JKopaana-I'aycca u HallTu

ee obOmiee, 0a3MCHOE M HECKOJIBKO YaCTHBIX PEIICHUHN:
X +2X —x =3, [ X1—2X2+Xs—Xa =0,
a 1 2 3 0), 2X +X +x —2x =0,
33X +4x +x =T, 1 2 s 4
1 2 3

L|33< —% +2%,—3x,=0.

3agaya Ne9. Haiitu pemenue cuctemsl Mo ¢opmyinam Kpamepa, mertomom [Maycca u ¢ moMormibio
0oOpaTHOM MaTpUIbIL:
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2X; — X, + X5 =10,
[x -1|—X 2—2x3=—3,
11 2 3

LX1—2X2 + X3 :3

Monyas 2. JInHeiliHOe MPOCTPAHCTBO. N-MepHbIe BEKTOPbI

3agauya Nel0.Haiitu nuHeliHyr0 KOMOMHAIMIO BEKTOpOB 3a + 4b ¢ ,rnea =(4,1,3,-2), b= (1,
2,-2,3), ¢ =(10, 8, 1, -3).

3agaya Nell. Haiitu nmuHeliHyI0 KOMOMHAIIUIO BEKTOPOB
@,b)¢ - 3(a,)a + 3(b,&)b

rred =(4,1,3,-2), b=(1,2 -2 3), ¢ =(10, 8, 1, -3).

3agauya Nel2./[ns BekropoB a = (2, 4, -3, 0) u b = (-1, 2, 2, -5) HaliTH UX JUIMHY U YTOJI MEKIY

HHMU.
Beraucnuts (a - b_)2 , ecnu |a| = 2 \/E, Ib| = 4, yron mexay Bekropamu ¢ = 135°.
3 2)
3agaua Nel3.Jlana marpua A= 1 4 | TIpOBEpHTE HEMOCPEICTBCHHBIM BBIYMCICHAEM, KAKHE H3

AAaHHBIX HUKE BCKTOPOB ABJIAKOTCA COOCTBEHHBIMU BCKTOpaMu 3TOM MaTpulbl, U yKa3aTb COOTBCT-
CTByIOIiue COOCTBEHHbBIC 3HAYCHHS:

(15 (2) o= ()= (3)ee- ()

3agauya Nel4.0mnpenenuTh, SIBISIOTCS JIM 3aBUCHMBIMHU BEKTOPBI @ 1, @2, a3. a1=(2,-1,3), a2=(1,
4,-1), a3=(0, -9, 5);

3amgaua Nel5.0npenenuts, IBISFOTCS JIM 3aBUCUMBIMH BEKTOPBI & 1, a2, a3: a1 =(1,2,0), a2=(3,
-1,1), a3=(0,1, 1).
ITokasats, uro BekTopsl a1 =(1,-1,3), a2=(3,-1,1) u a3=(0, 1, 1) oOpa3yroT 6asuc.

Moayab 3. DJjieMeHTbI AHAJIUTHYECKOH  reoMeTpuu

3agaua Nel6. Hanucars ypaBHEHHE IyUKa IPSAMBIX, IPOXOIAIINX YEPE3

TouKy Mo (3;2) ¥ BBIICTUTH M3 3TOTO My4Ka IPsAMbIE, TPOXOISIIHE 1Ma

palIeNbHO U NepHeHAuKysipHo. [Ipsamoit y = X+5.
3agaua Nel7. Ilpssimeie 5x — 4y + 16 =0 u 4x + y — 4 = 0 cayxar CTOpOHaAMH TPEyroJbHHUKA, a
touka /{(1,3) — Toukol nepeceueHus ero meanaH. CoCTaBUTh ypaBHEHUE TPEThEH CTOPOHBI.
3agaua Nel8. [Ipssmeie Sx — 3y +14 =0 u 5x- 3y —20 =0 cayxaT ctopoHamu , a ipsimMasi x — 4y —
4 =0 —ero nunaroHanpio. COCTaBUTh ypaBHEHHUE ABYX APYTHUX CTOPOH poMoOa.
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3agauya Nel9. Haiitu koopauHaThl TOYKH, CUMMETPUYHON TOouke A(5;2) OTHOCUTENBHO IMPSMOH,
npoxosiiei yepes Touku B(4,; -1)u C(7; -2).

3apaya Ne20 Touku A4, 5) n C(2;1) cayxXaT IByMs POTHUBOIOJIOKHBIMH BepIIMHAMHU poMOa, a
npsivMasi x —y + [ = () — oHOM U3 ero ctopoH. CoCcTaBUTh ypaBHEHHUS OCTAJIbHBIX CTOPOH poMoOa.
3apava Ne21. Hamucatp ypaBHEHHE IPAMO#, MpoxXo et uepes Touky C(4,7), napajijienbHO MPsSMOH,
npoxosiiei yepe3 Touku A(2; 1) u B(-2;-6).

3apauva Ne22. Jlansl Touku A(-2; 3), B(4, 6) u C(1; 8). HaliTu KOOpAMHATHI TOYKH, CAMMETPHIHON
Touke C OTHOCHUTEIBHO MPAMOU, MPOXOAsIeH yepe3 Touku 4 u B.

3agauya Ne23. B tpeyronsauke ABC nanbl croponbl AC: 3x+8y—37=0 u AB: 2x—-3y+17=0
1 KoopauHatel Bepmud B(2; 7) u C(7; 2). Hanucats ypaBHenue Meauanbl AF u Beicotbl C/J.

3apaua Ne24. TIpsmeie 3x — 4y +16 = 0 u 4x —y — 11 = 0 caykaT cCTOpOHaMH Napajuiejorpamma, a
Touka P(2; 7) — TouKoil nepeceueHus ero auaroHaneil. CocTaBUTh ypaBHEHUS JIByX APYTUX CTOPOH
napauiesiorpaMma.

3amaua Ne25.Touku A(3; -1) u B(4,50) cuyxar BeplIMHAMHU TpEyrojbHUKA, a Touka /J{(2; 1) —
TOYKOU nepecedeHus ero Mmeauan. CoCcTaBUTh YpaBHEHHE BBICOTHI, OIYIIIEHHON U3 TPEThel BEpIIUHBI

Mopayas 4. KpuBbie BTOPOro nopsiaka

3amaua Ne26. Ha omumnce 9x2 + 25 2 = 225 HaiiTn TOUKH, pacCTOSIHHE KOTOPHIX OT MPaBoro (oKyca

B 4CTLIPC pa3a OoublIIe pacCTOoAHUA OT JICBOI'O cboxyca.

3agaya Ne27. DKCUEHTPHUCHTET dJUIMICA paBeH —— & CYMMa pacCTOsSHHUM OGO ero TOUKH JI0

¢doxycoB paBHa 6. HaiiTu mnuHy Xopabl, mpoxofsmiei depe3 (GokKyc U MHEeprNeHANKYISIPHOH ero
OOJIBIION OCH.

3agaua Ne28. [ToctpouTs mapabobI: y2 = 2X, y2 =-2X;
X 2=2y, x?=-2y. HaiiTi ux GoKychI U IUPEKTPUCHI.

3amaua Ne29. Ha snimmnice 9x% + 25 2 = 225 HalTH TOYKH, PACCTOSHIE KOTOPBIX OT MPABOTo (oKyca
B YeThIpe pa3a OoJIbllle PacCTOSIHUS OT JIEBOTO (hOKyca.

3agaua Ne30. [Toctpouts mapabosl: y2 = 2X, y2 =-2X;
x 2=2y, x? =-2y. Haiiti ux hOKyCHI H JUPEKTPHUCEHI.
3apaya Ne31.. Halitn ypaBHEHUE TUIOCKOCTH, IPOXOIAIIEH Yepe3 NPIMYIO

x+1 y=-2 z

= W NepHeHAUuKYJSPHOH IIocKocT 3x +y —7 = - 2.
3 -1 4
3amaua Ne32. Haiitu ypaBHeHHe npsiMoii, npoxoasuien yepe3 Touky A ( 3;-5;- 4) u mapamiensHO
2X+4y—-72+2=0,
4x-7y+52-1=0.

IpsAMOI

Mopayas 5. BBegenne B Matemarudeckuii anaaus.JIuddepenunaibioe ucuncienne GyHKIuM
O/IHOI IepeMeHHOMH
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- Ax? +x+7
3agaua Ne33 a) lim vy ;

—
X—>00 5x —
6 limv2E—a -
x>0 3x% +x
3
_ (2x+1)"
6) lim| :
X—>00
dy 5
3agaua Ne34 . Haiitu npousBognbie —, OT byHKIMI:
X
a) y:Z&-sinZX; 6) & +xy—x3=0;;

6) y = (cos x)***;

4e*
3apaua Ne35 [pumensis npasuio Jlonurans, HaWTH TIpeACII: a) lim
) x>0 @2% 11
. sin2x
6) lim :
x—0 ar ctgx

3anauale36. Haittu T '(4), f(X)=4 x(x-2).
3anauaNe37. Haiitn '(1),ecm f (X) = 44/x? + 3x.
3anauaNe38.Haiitu f'(1),ecnm f(X) =arctg(3x-1).
3anauaNe39. Haittu f'(1),ecm f (X) = 2tg(x® + X)..
3agauaNed0. Haiitu f '(0),ecrm f (X) =3X +arccos4x.
3anauaNed1.Haiitu f'(0),ecim f (X) = arctge®.
3anayaNed2. Haiitu f'(1),ecm f (X) =5arcctg(1+ Xx).
-2
X2 +1

3amauaNed3.Haiitu f'(1),ecn f(X)=
T T .

3agauaNedd. Haiiru f'(L) u f"(L), ecm f(X) =-0,5sin2x.
4 4

3apauaNeds. Haitru f'(0) u f"(0),ecm f (x) =870,
3anaualNed6. Haiitu f'(1) u "(1),ecrm T (X) =xInx.

3anaualNed?. Haiitu f'(1) u T"(1),ecrm f(X)=8 x.
3agauaNed8 Haiitn naumenbee 3Hauenue Gynkimn y=0,5x%-4x+4 na orpeske [0;6]

=+ 2
3agayaNed9. Haiiti yyacTku Bo3pacTaHus ¥ yObIBaHUS QyHKIMA Y = — ) X +4x+3
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1
3agauaNe50. MaTepuaabHas TOUKa JBHKETCS 110 3aKOHY O = ~ 3 — 4t. Kakosbl cKopocth V u

3

yCKOpeHHe A JBUKEHHS TOYKH B MOMEHT Bpemenn L =3 ?
3agauaNeS1. [Tonb3ysach NOHITHEM AIACTUYHOCTH (PYHKIIMU, ONIPEAETUTH HAa CKOJILKO MPOLIEHTOB

n3menntes snadenne Gpyukmmn Y = 9,5 + 2X + 0,005xX?, ecin snauenne aprymenra X =10

n3MeHuTh Ha 1%.

4¢*
3apauaNeS2. [Tpumensis npaBuiio JlonuTans, HaWTH NpeAe: lim
x—+o0 2% 411
5 . SIn2X
3anauales53. [pumenss npasuio JlonuTans, Haiitu npegen: 1imM .
x—0 ar ctgx

3agauaNe54. Haiitu yuactku Bospactanus V u yosanns U ¢ysxmmm Y =InX+1/ X.
3amauaNe55. Haiiti 1poMexyTKH BRIMYKIOCTH GyHKImMH Y = X — 4X + 3.

3agauaNe56. Haiitu nan6onsuiee snavenue pynxkmun f(X) =2 x — X, x €[0;4].

3agauaNe57. Haiitu naubonbuiee 3navenue ynkimn f (X) =2 x — X, X €[0;4].

MOAVYJIb 6. IMO®PEPEHLHUAJBHOE HCYUCJIIEHUE ®YHKIIMU MHOT' X
IHHEPEMEHHBIX. UHTEI'PAJIbBI

3agaua Ne58 [IpoBepuTh BBIMYKIOCTh, BOTHYTOCTh (DYHKLIUU
f (X, y) =4x—2y—x? -0,5y°
Y HaWTH ee rI00aIbHbIN SKCTPEMYM.
3agauya Ne 59. Haiitu monubie auddepernnans: | mopsaka GpyHKImid:
a)z=x*-y* ; 6) z=x*-Iny.
3agaya Ne60. [IpoBepuTh Ha BBITYKIOCTh U BOTHYTOCTh (DYHKIIUIO:
f(x,y)=x2+y?-2x—4y

Y HaWTH ee rI100aIbHbII SKCTPEMYM.

1 1
+—+1|dx

(V4-x2 x? )

3agaua Ne62 Haiitu unterpan IC03(5X — 6)dx

3agaua Ne61. Halitu maTerpan J'|

3agaua Ne63. Haiitu I

X
3anaya Ne64. Haiitn | J_

3agaua Ne65 .Haiitu
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3apauya Ne66. Haiitu onpenenéHupiii uHTErpait I x2Sinxdx
0

3agaya Ne67. Haiitu onpeaenéHHbIi nHTErpa J‘”/ 2 xSin2xdx
0

3apaya Ne68. Haiitu onpenen€HHbIil HHTErpas J14 L3 dx
X

. N . 9
3agaua Ne69. Halitu onpenenn€HHbIN HHTETpas f4 \/37(1 + \/JF)dx
3agauaNe 70. Haiitu onpeenéHHbIi HHTETPAT J‘Ol xe—xdx

3agaua Ne71 Haiitu onpenenéHHbIN HHTErpa J'"/ 2 xcosxdx
0

3agaya Ne72. Haiitu 06beM Tena, 00pa30BaHHOTO BpalieHueM (QUTypbl, OTPaHUYECHHON JIUHUSMU:
yzxfg, y=0, X=2 Bokpyr ocu OX.
3agaya Ne73. Haiitu miomans Gpurypsl, orpaHUYeHHON JTMHUSMH:
a) y=x2—-4x, y=0; 0) y=—x2+3x, y=0;
B) Yy=X, y=sinx, 0<x<m.
3agauya Ne74. Haiit 00beM Telna, Mory9eHHOT0 BpalleHHeM (HTypEI,
OTPaHUYEHHOW JIMHUAMMU: Y = Jx y=0, Xx=4, Bokpyr ocu Ox.

3agaua Ne75. Haiitu o0bem Tena, 00pa3oBaHHOTO BpallleHueM Qury-
P, OTPAaHHYCHHOHN JIMHHUSMHU:

y:.,/;, y=0, X=2 Bokpyr ocu OX.

3agaua Ne76. Haiitu nomans Gurypsl, orpaHUuEHHON JTMHUSAMHU:
a) y=x2—4x, y=0; 0) y=—x*+3x, y=0;
B) Yy=X, y=sinx, 0<x<7.
3agaua Ne77. Haiitu o6beM Tena, MOTy4eHHOI O BpallleHueM (Urypsl,
OTPaHMYCHHOU JIMHUSAMHU: Y = Jx y=0, x=4, Bokpyr ocu Ox.

Cemectp 2

Monayas 8. Paabl. KommiekcHble unciia

= (1Y
3agaua Ne78. [IpoBepuTh BBIMOIHUMOCTH HEOOXOAMMOIO IPU3HAKA CXOAUMOCTH Psiaa 210| |

2
w(n\n n:lk}

3axauae 79. ccrenoBath cX0MMOCTb psfa Y | | mo mpusnaky Konm
\n+2)
n=1
» 1
3agaua Ne80. Vcnonb3ys npusHak JlanamOepa, ycTaHOBUTH CXOAUMOCTb PaCXOAUMOCTh psAJa Z Z_n
n=1
o o XN
3agaua Ne§1. Haiitu paanyc cX0IMMOCTH CTENIEHHOTO pAja Zi
N
© Xn
3agaua Ne82. Haiitu paguyc CXOIUMOCTH CTEIIEHHOTO psijia Z R
n=1 '+

Sanaqa Ne83. HpOBCpI/ITL BBIITIOJTHUMOCTDB HeO6XOIII/IM01"O IMpU3HaKa CXOAUMOCTH psAaa Zoo 2n+1
n=1,,2
3nc+4
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1,1
3agaua Ne84. [losb3ysich MHTErpajgbHBIM MPU3HAKOM, MCCIEAOBATH CXOJMMOCThH psla 1 +§ +§ +
1 4.
13

Moayab 9.00b1kHOBeHHbIE JU((PepeHInAIbHbIE YPABHEHUS

3apaua Ne 85 Haiitu o6mee pemenne /Y
’ —ZX
y =

cosy
3agaya Ne86. Pewuts [IY nepsoro mopsaka  y = x(y2 + 1)

3agaua Ne87. Pemuts /Y nepBoro nopsizika ¢ pa3aeiasionuMucs NepeMeHHbIMU
xy + 2y = 2xy

3agaua Ne88. Pemuts nmunelinoe ogHopoaHoe 1Y BTOpOro nopsijika ¢ NOCTOSHHBIMU
ko3 hunmeHTaMu
y'+2y —3y=0

3agaua Ne89. Pemmute auHEHHOE OJHOPOIHOE Y Broporo mopsaka ¢ TOCTOSHHBIMHU
koappumeHTaMu

2y +y =0
3agaua Ne90. Pemuts nuneitnoe 1Y nepBoro nopsijaka
, 3y
y +_~ =x%-5x
X
3agaua Ne9l. PemmuTe JWHEWHOE OJHOPOIHOE Y BrOporo mnopsiaka C TMOCTOSSHHBIMHU
KO3 pHUIMEHTaMU
y'+2y +5y=0

Moayasb 10. Teopusi BepositHocTeil. CoObITHSI U X BEPOSITHOCTH.
3agaua Ne92. Maraszus noxy4us NpoayKIHMIO B SIUKAaX C YEThIPEX ONTOBBIX CKIAA0B: 1 ¢ mepsoro, 3
CO BTOPOTO, 3 ¢ TpeThero u 2 ¢ yerBepToro. CiayuaiiHbIM 00pa3oM BRIOpaH SIIUK JJIs Tpojaxu. Haiitu
BEPOSTHOCTH TOT'0, YTO 3TO OYET SAIIMK C MEePBOro WK C YETBEPTOro cKiaja?
3apgaua Ne93. Cpenu 30 cTyneHTOB, U3 KOTOphIX 20 AeBYILIEK, pa3bIrphIBAIOTCS 5 OWUJIETOB, MPUYEM
KaKIbIi MOXET BBIMIPaTh TOJBKO OAMH Ouier. KakoBa BEpOSITHOCTh TOTO, YTO cpeau obnajnaTenent
Ousera oKaxxyTcs 3 IOHOIIHN U 2 IEBYIIKHU?
3agauya Ne94. Tlokymarenbs MoxeT mpuoOpecTn akiuu Tpex kommanwii: A, B u C. HangexHocTh
IIEpBOM KOMITAHUH OLIEHUBAETCS dKcrepTaMu Ha ypoBHE 90%, BTopoi — 95% u tpetbeit — 85%. Uemy
paBHa BEpOSTHOCTh TOTO, YTO
a) TOJIbKO OJIHa KOMIIaHUS CTaHET OAaHKPOTOM
0) HACTYIIUT XOTS OBl OJTHO OAHKPOTCTBO?
3agaya Ne95. Jlns curHanmzanuu 00 aBapuM yCTAHOBJIEHBI TPU HE3aBHCHMO pabOTaOLINX
cUrHayim3aropa. BeposTHOCTH TOro, 4TO MpH aBapuu cpaboTaeT MepBblii curHanuzarop pasHa 0,98, a
BTOpOit — 0,95, Tperuii — 0,90. HaliTu BeposSTHOCTH TOTO, YTO TIPU aBapuu cpaboTaer
a)TOJIKO JIBa CHUTHalM3aTopa
0) X0Ts OBl OJIMH CUTHAJIM3AaTOp
3agaya Ne96. Ha cOopKy MOCTymaroT OJHOTHIIHBIE JIE€Tali ¢ TPEX MpeNnpuaTuii, MpuuéM IepBoe
nocrasisieT 40% , BTopoe - 20% U TpeThe - OCTallbHOE KOJUYECTBO. BeposTHOCTh mosiBieHus Opaka
JUISL TIEPBOTO, BTOPOT'O U TPETHEro MOCTAaBIIMKOB cooTBeTCTBEHHO paBHEI 0,2; 0,1 u 0,15. Beibopounsrit
KOHTpPOJIb 00Hapyx)ui Opak. Kakomy nmpeanpusTiuio BeposiTHee BCEro MPUHAJICKHUT Opak?
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3agauya Ne97. Otnen TeXHUUECKOr0 KOHTPOJISI POBEPSIET MOCTYIAIOIINE U3 ABYX LIEXOB H3/EIHs Ha
CTaHJIapTHOCTh. BeposTHOCT TOrO, uTo M3Aenue nexa Nel crangaptho, paBua 0,9, nns uznenus mexa
No2 3ta BepositHOCTh paBHa 0,95. HaiiTu BEpOATHOCTH TOTO, UTO M3 ABYX IPOBEPEHHBIX U3EIHH (110
OJTHOMY OT KaX0r0 I1eXa) TOJIbKO OJHO CTaHJIapTHOE.

3agaua Ne98. [1pu npoBepke kauecTBa MPOAyKIIUN MPEANPHUATHS OOIIECTBEHHOTO MATAHUS

TEXHOJIOT OTMEUYaeT HECOOTBETCTBUE CTaHAAPTY B cpenHeM B 20% npoBepeHHOH

npoaykiuu. HallTu BeposSTHOCTH TOTO, YTO CPeAU MPOBEPEHHBIX N €IUHUI] MPOIYKLIUU OKAKYTCS
CTaHIAPTHBIMHU:

a) K enuaun; 0) He MeHee K eauuuty, npu

Dn=6;k=2;

2) n =40; k = 30.

3agaya Ne99. K nynbry oxpanHO#H cucteMsl npeanpuatus noaknrodeHo 2000 naTyumkoB, NpuyémM
BEPOATHOCTb IOSBJIEHUS TPEBOKHOI'O CUTHaja Ha KaxzaoMm u3 Hux paBHa 0,0005. Onpenenutsb
BEPOSITHOCTh TPEBOTH (JIJIs1 YETO JOCTATOYHO XOTsI ObI OJTHOTO CHUTHAJIA).

Moayasb 11. Teopusi BeposiTHocTel. CiiydaliHble BeJTHYHHBI.

3agaua Nel100. JICB X 3amana 3akoHOM pacnpeeicHus

X 1 4 5 7
P 0,1 0,2 0,3 0,4

Haiitu ¢yHkuuio pacnpenenenust F(X) u
MOCTPOMTH €€ rpaduk

3agaua Nel01. JICB X 3amana 3aKkOHOM pacIpeesieHus

X L 2 X3 U UMeeT MaTeMaThuieckoe oxuaanne M(X)=2,6.
P 0,2 P2 0,3 D(X)=?
3agaua Ne102. HCB X 3anana ¢pyHkuueil pacnpeaeneHus
0,x<?2
F(X)=)(x-2)?2<x<3 Haiitu M(X), D(X) u ox
1,x>3
3agava Nel03 CiyuaiiHas BelnMUYMHA 3a7jaHa JIOTHOCTBIO PaCIpeAcICHUs
0,x<2
f(x)= 3X3 ,2 < x <3 Haiiti uaTerpanbayto GyHkimo F(X).
0,x>3

3agaua Nel104.CocraBute OuHOMHUHanbHOE pacnpenenenue JICB X - uucia MaiabuuKOB B CEMbE C
IIATBIO IETBMU B IPEIIOJIO0KEHUH, YTO POXKACHUE MATIBYUKA U JEBOUKH SIBIISIFOTCSI PABHOBEPOSTHBIMU
COOBITUSIMH.

3agaya Nel105./ICB X 3agaHa 3aKOHOM pacIipeeIeHus

X 0 1 2 3
P 01 0,2 04 0,2

Haiitu ¢yHkumio pacnpenenenuss F(X) u
MIOCTPOUTH €€ TpaduK
3agaya Nel106. /ICB X 3amaHa 3aK0OHOM pacipeeiaeHust

X 2 4
P 0,2 p2

Haittu M(X). D(X), ox, [TocTpouTh MHOTOYTOJILHUK PaCIpeIeICHHS
3agaya Nel07. HCB X 3anana ¢yHKIue pacnpeaeneHus
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0,x<?2
F(x)= 5X4 2<X<3 Haiitu M(X), D(X) u ox
1,x>3

3agaua Nel08 Ciyuaiinas BenMuMHAa 3ajaHa JIOTHOCTBIO PacIpeAcICHUs
0,x<1

f(x)= Jx—0,5npul < x < 2 Haiitu uarerpaibuyo Gyukuuo F(X).
0,x>2

3agaya Nel09. B marasun nocrynuia npoaykuus , cojuepxamas 20% HEKaueCTBEHHBIX HW3ACIHM.
IIpu mnposepke ortoOpano 5 wuznenuit. Hamwmcate 3akon pacnpenenenuss JICB X — uyucna
HEKA4YE€CTBEHHBIX U3JIETUN Cpeld 5 OTOOPAHHBIX U MOCTPOUTh MHOTOYTOJIBHUK pPacipe/ieIeHusI.
3agaua Nel10. JICB X 3amana 3aKkoHOM pacipe/iesieHUs

X 2 3 4
P 0,2 0,4 0,4

Haiitu ¢yukimio pacnpeaenenus F(X) u moctpouth ee

rpaduk
3agaua Nell1. JICB X 3amana 3aKkoHOM pacnpe/iesieHUs

X X1 4 ! 1 UMeeT MateMatuueckoe oxkunanue M(X)=4,5
P 0,2 P2 0,3 D(X)=?
3agaua Nel12. HCB X 3anana ¢yHkiuei pacnpeaenaeHus
9x<1
F(x)= j| = 1<x<3 Haitt M(X), D(X) 1 ox
| Ll’ X>3

3agaya Nel13. CnyyaiiHasi BeIM4MHA 3a/1aHa IVIOTHOCTBIO paclpeleIeHUs
(0,x<2

|

3

f(x)= iz x2,2 < x <3 Haiitu unrerpanbnyio gpynkumio F(X).
|

LO’X>3

Moayab 12. DaeMeHThI MATEMATHYECKOH CTATHCTUKH
3agaua Nel14. J[aHO cTaTUCTHYECKOE pacIipe/ieIeHHe YaCTOT BEIOOPKU:
i 2 4 5 7

7 |1 4 3 2

ITocTpONTh MOJNIUTOH YacCTOT.
3agaua NellS. Ilo ganHO# BRIOOpKE HAWTH UCTIPABICHHYIO TUCTIEPCHIO

X; 1 3 4
n 4 5 1
3agaya Nel116.113 renepanbHON COBOKYITHOCTH M3BJIEUEHA BHIOOPKA:
X 2 3 5
i
n 2 5 3

Haiitn & (X)
3apauya Nel17 TloctpouTh rUCTOrpaMMy 4acTOT IO JIAHHOW BBIOOpKE:
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Xi — Xi +1 2-3 3-4 4-5
n 3 5 2
3apauya Nel18.I1o manHOM BRIOOPKE MOCTPOUTH MOJTUTOH OTHOCHTEIBHBIX YaCTOT
X; ‘ 2 ‘ 5 ‘ 7
6 3

n; ‘1

3agaya Nel19 Oupma-nocTaBIIMK B PEKJIAMHOM OYKIJIETE YTBEPIKIAET, YTO CPEAHUN CPOK
0e30TKa3HOM paboThl mpeanoiaaraemMoro u3aenus — 29004. st BeipaboTku u3 50 u3aenuii cpeHuit
CpOK 0e30TKa3HO# pabOThI OKa3aJcs paBHBIM 27204. Ipu BHIOOPOYHOM Cpe/IHEM KBaJIpaTUYHOM
otrkionernu 7004. [Tpu 5%-m ypoBHE 3HAUMMOCTH TPOBEPUTDH THIIOTE3Y O TOM, 4TO 3HaueHue 2900y.
SBJIAETCS MATEMATUUECKUM OKUJJAaHUEM.

3agaua Nel120 CocraBiieHa ciydaiiHas BbIOOpKa u3 64 nmokynareneil, KOTOpble HHTEPECOBAIKChH
toBapoM A. 13 Hux ToBap A kynuinu 16 uenosek. [locTaBmuk yTBEep:KIaeT, YTO JaHHBINA TOBAp
JOJDKEH TIPUBJICYb TPETh MOKYTATeNel, a CpeiHee KBaApaTUIHOE OTKIIOHEHUE Ox PAaBHO OJTHOMY
yenoBeky. [IpoBepuTh HyJIEBYIO ITIIOTE3Y P 5%-M ypOBHE 3HAUYMMOCTH.

Tema KoppensainoHHBIH 1 perpecCHOHHBIN aHAINU3bI

3agaua Nel121 C uenbto aHanu3a B3aMMHOI'O BIUSHUS 3apIliaThl U TEKYUECTH pabodeil Criibl Ha MATH
OJIHOTHUITHBIX (prpMa ¢ OJJMHAKOBBIM YUCJIOM PAOOTHUKOB MPOBEIACHBI U3MEPEHHS MECSIYHON 3apIlIaThl

X 1 4Kcna yBOJIMBIIKXCS 3a roj pabounx Y/
X 100 150 200 250 300

Y 60 35 20 20 15
Haiiti nuneitnyto perpeccuto Y Ha X U BEIOOPOYHBIN KOIPPHUIIMEHT KOPPEISAIHIH.

3agaua Nel22 Ha ocHOBaHMHM IIOJYUEHHBIX 10 pe3ybTaTaM u3MepeHuit 3HaueHui BenuuuH X u Y
X 4 6 8 10 12
Y 5 8 7 9 14
Haiitu nuneitnyto perpeccuto X u Y BbIOOpOUHBIN KO3 (PUIIMEHT KOPPETSALMH.

3agaya Nel123 Ha ocHOBaHUU MOJIyYEHHBIX M0 pe3yibTaTaM u3Mepenuil 3nauennii Benuuud X u Y
X 3 3) 7 9 10 12

Y 14 10 9 9 6 5
Haiiti nuneitnyto perpeccuo X u Y BbIOOpOUHbII KO (PUIIMEHT KOppesiuu

3anauya Nel24 Haiitu BeiOOpouHOE ypaBHEHUE TUHEHHON perpeccun X Ha Y Ha OCHOBaHUU
KOPPeISUOHHON TaOIMIIBI

Vi 15 20 25 30 35 40
100 2 1 - T - -
120 4 - 2 - - 3
140 - 5 - 10 5 2
160 - - 3 1 2 3
3agaya Nel25 Haiitu ypaBaenue perpeccuut X Ha Y 10 IaHHBIM

Vi .| 10 15 20 25 30 35
15 6 4 - - - -
25 - 6 8 - - -
35 - - - 21 2 5
45 - - - 4 12 6
55 - - - - 1 5

Kpurtepun ouenku:
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- OLEHKA «OoTJIn4HO» (86-100 6aIoB) BHICTABISETCS CTYACHTY, €CIIH O0YUYAIOIIUNCA JEMOHCTPHPYET
(rmyOokoe 3HaHHWE Y4YeOHO-IPOTPAMMHOIO MaTepuaia, YMEHHWE CBOOOJHO BBHITIONHATH 3aaHWS,
YCBOMBIIUKA B3aMMOCBSI3b OCHOBHBIX MOHSATHM JAMCHUIUIMHBI, CIIOCOOHBIM  CaMOCTOSITEIBLHO
npuoOpeTaTs HOBBIC 3HAHUS M yYMEHUS; CIOCOOHBIM CaMOCTOSITEIBHO HCIOJB30BATh YIIIyOJCHHBIC
3HAHUA);

- omeHKa «xopomo» (66-85 0anIoB) BBICTABISETCS CTYACHTY, €CIH OOYYarOIIUIACsS JEMOHCTPUPYET
MIOJTHOE 3HAHHE YYeOHO-NPOrPaMMHOIO MaTepHaja, YCIENIHO BBIMTOJHSIOMIMKA HpPEayCMOTPEHHBIC
MPOrpaMMOil 3a/laHusi, IMOKa3bIBAIOIIMN CHCTEMAaTHYECKHM XapakTep 3HAHUW IO IUCHUIUIMHE U
CIIOCOOHBIN K UX CaMOCTOSTEIBHOMY TOMOJHEHUIO M OOHOBJICHHUIO B XOJI€ JalbHEHIero ooy4yeHus B
By3€ U B Oyay1ieil npodeccrnoHalbHOM 1eTeIbHOCTH;

- OLIEHKA «yJaoBJeTBopuTeabHO» (51-65 Ga/uioB) BBICTAaBISETCS 00YYalOUIEMYCsi, OOHAPYKUBILIEMY
3HaHHE OCHOBHOTO y4eOHO- MPOrpaMMHOr0 MaTepuaia B 00beMe, HeOOXOAUMOM JUIsl JalbHEHUIIEro
00y4YeHHs, BBINOIHSIIOMIETO 3aJaHus, IPEIYCMOTPEHHBIE MMPOTPaMMOM, JOMYCTUBIIMM HETOYHOCTH B
0TBETE, HO 00J1a1aAI0IIUM HEOOXOJUMBIMU 3HAHUSAMU IS UX YCTPAHEHUS;

- OIIEHKA «HEeYyJI0BJeTBOPUTEIbHO» (MeHee 51 Oayuia) BBICTABISICTCS OOYYArOIIEMYCs, UMEIOMEMY
poOeIIbl B 3HAHUSX OCHOBHOTO Y4eOHO-POTPaMMHOI0 MaTepuaa, JOIMyCTUBIIEMY IPUHIUITHATbHbBIE
OmKOKH B BHIIOJIHEHUH IPEAYCMOTPEHHBIX MPOTPaMMON 3a1aHUH.

2.3 TecroBble 3a1aHUH

FVQ)II)QI}I 3J1eqﬁe§_n,1 m@rei)ipii aare6puI

1. Jansr MaTpumsr A = . Halitn cymMMy 351eMEHTOB MaTpuLb
o) 224

AB

2. -3

3. -1

4. 0

S.

0 1) (1 2 -2)

= |, B= | . Haittu cymmy anemenToB Marpuiisl AB

2 3 0 -3 1)

2. JlaHbI MaTPHIIbI A

1.-6
2.-1
3.3
4, -2
4 -5 2
3. Beramcmuts onpenemurens A =|1 4 0
0o 1 -
1. -19
2. -1
3. -10
4. 2



4. Berauciuth onpenenuresib A = ‘

5. HaiiTu cyMMy 371€MEHTOB 0OpaTHOM MaTpPHUIIBI A | ans 3ananHoi MaTpPHUIIbI A= L

»

-~

= w e

oD

Hwnh e

DN ~wn e

HPwbhpE

23

-3 -5
4 9

01 2
Breranciouts OonpeaAcINTECIIb A = 3 3 1

4 1 -2

-1

. . -1
. HaiiTi cymmy smeMenToB o6patHOil Matpumsl A

-1
-3
1

.10
. Haiitu anredbpandeckoe 10M0JHEHHE dJIeMeHTa d; i

.-16
.-10

1
6

. Haiitu anrebpanyeckoe gononHeHue 3jaeMeHTa d

J

(-3 2\|
-5 4

, JUTS 3aTaHHOW MaTpPUIIbI A=

2 ~4)

(231)

marprma A = L4 1 OJ, ajj = ag,
3 2 4
2 1 3\
marpua A =1| 3 2 4 ,a =a
i 23
1 51
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9. Ilpu KaKOM 3HAUYEHHUH «a» BCIIOMOTATENIbHBIC OMPEICIIUTENIN CUCTEMBI IMHEWHBIX YpaBHEHUN
a( axy +X, =9,
5%, + 2%, =12

1.4.25

2.45

3.0,75
4.4

, PaBHBI MEX]Ty COOOM.

ngl — X, =2,
10. Haiitu perieHne cucTeMbl JMHEHHBIX YPaBHEHUHA +3Xx =7
4x, )
1.(1;1)

2. (1;2)

3. (2;4)

4. (3;0)

szl - X2 = 1,

L3X1+ X, =4

11. HaiiTu peuieHre cuCcTEMbl TMHEHHBIX YpaBHEHHIA

(1:1)
(1;2)
(2;4)
(3:0)

M owbdE

MonayJib 2. JIuHeiiHOe MPOCTPAHCTBO. N-MePHbIE BEKTOPbI
12. Haiitu 6a31ucHOE peLIEHUE CUCTEMBI, culTasi X3- CBOOOIHON MepeMEeHHOI
{2%; + %, +3x3 =5,
3X +2x =X =9

L 1 2 3

1. (3;3;0)

2. (2;2,0)

3. (8;-8;1)
4. (2;3;0)

13. Haiitu 6a3ucHOe pelieHue cucTeMsbl, cuutasi Xo - CBOOOIHON IepeMeHHOI
{ Xq + 2Xp — X3 =1,

|3Xy +4Xy —2%3 =4

1. (2,0;1)

2. (2;2;0)

3. (8;-8;1)
4. (2;3;0)

14. Haiitu nnuHy BekTOopa a(—l;—l;Z)

1. /6

2.0
3.2
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4.6

15. JaHbBI BEKTOPHI 3(1;3), b(4;—5). Haiiti KoOpMHATEI BekTopa 2a + b
1. (6;1)

2. (52

3.(2;3)

4. (6;-30)

16. Tlpu KaKoM AL BEKTOPBI 8._(27\,;—4), b_(l;Z) JIMHEHHO 3aBUCHUMBI
1.-1
-3

Hwn
= o
o

17. Cpemu sexropos a = (3;1), 6= (L-2), E= (2;-6), a =(4;2) yxasatb opToroHanbHsle.

oo

&~ w N =
o o

18. Jlana cucTeMa BEKTOPOB: 5 = (2;6), t_) =(1;3), C_:= (1;1) . Kakue u3 nap

1) a,b; 2)5, c; 3)6,6 CHCTEMBI BEKTOPOB 00Pa3yrOT 6a3Kc IIPOCTPAHCTBA BEKTOPOB R? 2
1.a,c

2. b,c

3. ab

19. JIaHBI BEKTOPBI X = (2;2), 9 =(3;-2), 7= (4;3). Vcranosuts IPaBUIILHOE

COOTBETCTBUEC MEKAY OTBETAMH U HCKOMBIMH BECIIMYNHAMU .
1. Cxomnbko Cpeau HUX OPTOTOHAJIbHBIX BCKTOPOB?

2. YeMy paBHO CKaJIIPHOE TIPOU3BEICHIE BEKTOPOB X * Y ?

3. Uemy paBHa JuiiHa BekTopa Z ?

nHo

22

35

20. JTansl BexTOopeI X — =(2; 1), y— =(1; 0),z> =(—1; 2) YCcTaHOBUTH NPaBUIILHOE COOTBETCTBUE
MEKIy OTBETAMH M HCKOMBIMHU BEJTMYMHAMH :

1. CKOJIBKO Cpeii HUX OPTOrOHAJIBHBIX BEKTOPOB?

2. YeMy paBHO CKaJIIpHOE TIPOU3BEIEHUE BEKTOPOB X * Y ?

3. Uemy paBHa JUIMHA BEKTOpPa 77
N1
2)2

35

Moayanb 3. DjeMeHThl AaHAJIUTHYECKOH reoMeTpun
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21. U3 ypapHenus myuka npsambeix Y +1=K(X —2) Bbizenuts npamyro, mpoxosulyro 1o YIjioM
135" x ocu OX.

1.X+y-1=0

2. y=2x-1

3. Xx—y—-3=0

4. 2X—y =5

22. Cpemn mpsvsix: (1) 2X—2y =5, (1,) 0,5x-0,5y =1, (l,) 2x-y=2, (I,) x—2y=4

BBIICIHTD MPSMBIC, ApajienbHble mpaMoit Y = X+ 3.
1. (1))

2. (I,)

3.(1) u (Iy)

4. (L) u (1)

5. (13) u (1,)

23. Jansl npsvsie: (1) X—0,5y =3,5 u (I2) 3x—y=13. Vcranosurs HPaBHJIbHOE

COOTBETCTBHE MEX/y OTBETAMH U HMCKOMBIMH BEJTMYHMHAMH:
1. K1 - yrnosoit ko3 dumment npsmoit (|1);
2. K2 - yrnosoit kosddpuument npsmoit (1) ;

3.uncio M=Yy,—Xy, paBroe pasHocTr kKoopauHat Touky ux nepecedetnst Mg (X Yo )-

1)2
2)3
3)-1
Monyab 4. KpuBble BTOPOT0 MOpsiAKa
X2 y2

24. ]Jlana rumepOoa: E — ? =1. Haiitu paccrosnue Mexay ee GoKycamu.
1.10
2.7
3.25
4.5
25. Jlana mapaboma Y2 = 4X. Haiiti ee dokyc F(Xy: Yo) u mupextpucy X =4a.
F(1;0)

X=-1

F(2,0)
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4. F(-1,0)

26. YCTaHOBUTbH PABUIBHOE COOTBETCTBUE MEX/TY JaHHBIMU YPAaBHEHUSMH MTPAMBIX
B ITPOCTPAHCTBC RS " MPUBCACHHBIMU JJIMHAMU WX HAIIPABJIAIOMNIUX BEKTOPOB.

1. x=2+2t, y=1-t, z=3+21

2. Xx=3+2t, y=4+6t, z=2+3t;

3. x=1+4t, y=-2+2t, z=4+4t.

) 3
)
3)6

27. Haiitn Touky nepeceuenus npamoit (1): x=1-2t, y=3+2t, z=1+t n mockoctn
(a): x+y—-2z=0.

1. M(-1;5;2)

2. M(3;1;1)

3. M(1;0;1)

4. M(1;1;1)

28. YCTaHOBUTH COOTBETCTBUE MEXK/TY TIOHSITUSAMHE U ONPEACTICHUSIMH

1. Dnnunc

2.0OKpyKHOCTb

3. [Tapabomna

4.I'unep6ona

1) reoMeTpUUECKOE MECTO TOUEK, CyMMBI PACCTOSIHUIT OT KOTOPBIX 10 (POKYCOB paBHBI
2) TeOMETPUYECKOE MECTO TOUCK, PABHOYIAJICHHBIX OT TAHHOHW TOYKH, HA3bIBAEMOH LIEHTPOM;

3)['eomeTprUyecKOe MECTO TOUEK , PABHOYIAJIEHHBIX OT (POKyCa U TUPEKTPHUCHI
4)reoMeTprUECcKOe MECTO TOUEK, MOAYJIM Pa3HOCTEN pacCTOSIHUM OT KOTOPBIX 10 (POKYCOB paBHbI;

30. YCcTaHOBHUTH COOTBETCTBUE MEXTY TIOHSATHIMH U (POpMyIaMu
1. Onunce

2.0Kpy>KHOCTh

3. ITapaGomna

4.T'unepOona

X2 y2
1) —+==1
) a2 62

2)(x—a)’ +(y—6)* =R?

3) y? = 2px
x2_ Y’
— —"1

4) az 62

31. YcraHOBHTE COOTBETCTBHE MEXK/TY TOHATUSIMH U OTIPEACTICHUSIMA
1.BexTop

2. HyJIb-BEKTOD

3.€IMHUYHBIN BEKTOP
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4. KOJUTMHUAPHBIN

1) HampaBIICHHBII OTPE30K;

2) OTPE30K, Ha4YaJI0 M KOHEI[ KOTOPOT'O COBIA/IA0T;

3) BEKTOp, [UTHHA KOTOPOT'O PaBHA SIMHHUIIC,

4) BEKTOpBI, JIS)KAIME HAa MApAJUICIBHBIX TPSAMbBIX (MM Ha OJJHOM MPSMOii);
X2 y2

32. Mayas nonyocs ammnca —=+— =1 papHa

4

33. Pamuyc oxpyxuoctn X2 + Y2 + 4X —6Y — 3 = O pases
34. BenuumHbI 0Tpe3KoB, oTcekaeMbix miockocthio 2X + 3Y +6Z —12 = 0 na ocsax OX u OV

PaBHBI
1.6
2.4
3.3
4.2

35. BeMumHbI OTPE3KOB, OTCEKAEMbIX TIOCKOCThIO 2X + 3y + 62 —12 =0 na ocsix OX u OZ

paBHBI

1.6
2.2
3.3
4.4
36. Hamucats ypaBHEHHE MPSIMOIA, TPOXOsiieii yepe3 aBe qanubie Touku M1(5;-3;2), M2(3;1;-2) B

R3
X-5 y+3 z-2

1.
2 4 4
, X=3_y-1_z+2
2 4 -4
3X+2 y+4 z+4
5 -3 2
X+ 2 B y— 3 _Z +1
2 3 4
37. Hanmcats ypaBHEHHE TPAMOU, mpoxosaiieii uepes ase nanabie Touku M1(5;0;1), M2(5;6;5) B R3
1.
x—S_Xf_z—l
0 6 4
2.
Xx-5_y-6_1z-5
0 6 4
3.
X-=5 y+1 z+1
1 5 4
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x+1: y—6: z—5

5 4 o x-1 y-2 z-3 x+2 y+3 z+1
38. Hai - T, } "o
AUTHU YIOoJI MCXKIY ABYMA IIPAMBIMHA 1 2 3 4 0
R
2
1. = arccos”
14
2. (p =arccos
15
3. p =arccos -2
4. = arccos
15

39. YkazaTh Kakue 13 IpsMbIX (l,) MIPOXOJIAT Yepe3 TOUKY Mo(1;2;-1) s

nanpasnenny Bekropa a = (3;4;2): (1): x—1:y—2:z+1_ (): X+1:y+2:2_1'
1 2

3 4 27 3 4 2
(Is): x=1+3t, y=2+4t, z=-1+2t; (l4): x=1-3t, y=2-4t, z=-1-2t.
1. ()
2. (I3)
3. (I2)
4. (L)
z-3 1 Z
40. Haiitu yron Mexay AByMs IPsIMBIMU X = y+2 = u X+2 = y-1 —_B R®
5 1 2 3 4 5
1= arccos£
3
2.0 = arccos@
3
3. ¢ = 45°
4. @ =60°

Monayasb 5. BBenenne B MaTtematnueckuii ananams. J{uggepenuuanbHoe ucunciaeHue GyHKINUU
OHO¥ NepeMeHHOo

41. PemuTh HEPABEHCTBO: l X= 3| <4,
1. (=157)
5 (=7:1)
3. (—4,4)



30

4. (=7;7)

42. Haiitu yuacTku Bospactanus dyukimu f (X) = —x? + 2X,

1. (—o0; 1)

2.(1; + )

3.(0; 2)

4. (—o0; 0)

43. Haiitu o6macth onpeaeneHus D() u o6macts 3navennii E(T) byHKIIUN F(x) =+-1-Xx.
1. B(f) = (=o0;-1]

2. E(f) =[0;+0)

3. D(f) =0

4. E(f)=0
44. Kakue u3 JaHHbIX (QYHKIUHN SBISIFOTCS YETHBIMHU:

fi(X) =x2 +2x+1; FL,(X) =x2+2x; f3(x) =x2-3; f4(x) = x2+]| x| -1.
1 (%)

5. T4(x)

3. 12(%)

4. f1(u f2(x)

45. Haiitu npenen ¢pynxmuu: x> X -1
1.-1

2.0

3. ®©

4.2
46. Y CTaHOBUTh MMPpaBUJIIBHOC COOTBCTCTBHUEC MCIKAY ITPUBCIACHHBIMH OTBETAMU U PCHICHUAMU
HCPABCHCTB:

nx_lso

X+3
2)| x-1>2
3)Ix?2-1>0
1. xe(-3;1]
2.. Xe&(—00;1]U[3;+0)
3. Xe(—o0;—1] U[1;+x)

lim (1+i)x.

47. Haiitu npenen pyHkmy ;X% 3X
1%

3
2. €
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3

3. i_
4.
X2 — 4x
48. Haiitu ipeaen GyHKINU: vt X —4
1.4
2.0
3,00
4.1
49. Kaxue u3 pynxmuii f;(X) B Touxe Xo =1 umeror paspsis 1l poza:
1 1 x—-1 1
f.X)=——; f,(X)= p fa(X) = ;) =——.
1) x—1 (¥ X? +1 ) x? -1 « sin(x —1)
1. f,(x)
A
3. f3(x)
s, f(u f3(x)
50. YcraHOBUTB IPAaBUIIBHOE COOTBETCTBHE MEXK/Ty TIPUBEICHHBIMU OTBETAMH U TUTIAMHU TOYEK Pa3pbiBa ()yHKIHIA:
[x+1,x<0
Dy= ﬁ
1) X2, x>0
1
)y =—
X|
oy=""
x-1
1. 1-ro pona
2. 2-ro pona

3. yCcTpaHUMBIH pa3pbiB

1 1
f '(1), f (X) = +
51. Hatitn eclin X X2
1.-3
2.3
3.2
4.1
1
f'(l), f(X)=2 X~
52. Hatitn eclin X
1.2
2.-2
3.1

4.-1
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f (x) = 0,5x% — 2x.

53. Haiitn 3HaueHue (QyHKIMU B CTAIIMOHAPHOM TOYKE, €CITU
1.2
2.0
3.8
4.4
54. Haiitu yrinoBoi ko3 duIieHT KacaTeabHON MIPOBEICHHOH , K TpaduKy (QYHKIUH
— 2 _
y =2x° —3X mpn X=1
1. 1
2. -1
3. 2
4. -2
55. HarmczaTb ypaBHEHHUE KacaTelbHOM, MPOBEIeHHON K rpaduKy PyHKINU
y=05%"—2X+1 | uke a6emccoit X =0.
1 y=-2x+1
> y=—2X
3 y=2x-1
n y=x-2
-
2
f(x) =2
56. Haiitn ecIH
1.3In2
2. 0
3 1,5In2
4.
5. In2

S7. Halitu §1(1) ecn f (X) =arctg(3x—1).

1.0,6

2.0

3.00

4,05

58. YcTraHoBUTH MMPaBUIIBHOC COOTBCTCTBHUEC MCIKAY OTBCTAMH U BO3MOKHBIMHU 3HAUYCHUAMHA

NPOU3BOJHEIX 1-T0 mopsaka B Touke X, = 0 byuxumii :

1) f,(x) =arcsin x

2) f,(x) = arctg(x +1)

3) f,(X) = In(2x +1)

1.1

2.0,5

3.2

59. Haiitu dy n d?y Brouke X =1, ecmt ¥ = In(x? +1).
1. dy =dx

2. d?y =0dx?
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3. dy=0,5dx

4.d%y = —dx?

60. YcTaHOBUTH MPAaBUIIBHOE COOTBETCTBUE MEK/Y IIPUBEICHHBIMUA OTBETAMH M TOYKAaMH SKCTpEMyMa
byHKIHN f (X) = —X3 +3X+ 2 u ce 3HAUCHUSIMY B HTHX TOUKAX:

1) X1 - Touka min

2) X, - Touka max

3) f (Xl) - 3Ha4YCHUE (QYHKIIMH B TOUKE MIN

4 f (Xz) - 3Ha4eHUE (DYHKLMH B TOYKE MaX
1. -1

2.1

3.0

4. 4

61. M3aepxKu Ipou3BOACTBA HEKOTOPOU MPOTYKIIUI X omnpeaenstoTcs GopMyIon
y =0,5x% +5x — 2.
OHpeI[eJ'II/ITB IpCaACIIbHBIC U3ACPIKKH, CCIIU 00BeM IMPOU3BOJA-CTBA COCTABJIACT
x =30.
1.35
2.30

3.25
4.15

62. Bplpyuka 0T  OpojaKM  NPOAYKIMH  oObema X ompenensiercss  (hopMyJoit

— v2 _ 3
F(x)=x*~36 \/)_C'i_ 20. OmnpenenuTh MpeleNbHYI0 BBIPYUYKY, €ClId 00beM IpPOU3BOJICTBA

cocrapnser X =8 |

1. 13
2. 10
3. 11
4 12

Monyab 6.Juddepennnaibnoe ucunciaeHne GyHKIMNA MHOTUX nepeMeHHbIX. UHTerpasbl.

63. Haiitn 3Ha49eHus TOMHBIX JudPepeHtranoB GyHKmmit 2 = X2 +2X/y n Z = x?Iny B TouKe
Mo(1;1).

1. 4dx +dy

2. 0dx +dy

3. 2dx+dy

4. dx+dy

64. Jlana dynxrms  (X;y) = 3x? In y. Haiitn 3uauenns ee wactubix nponssomnsix: 1) f,(1;1)
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2) f,(1;1)

3) f,y (L1;1)

1.0
2. 3
3.6

65. Haiitu 3HauyeHus oHbIX auddepeniuanos GyHkuuii  Z = 2X2 V—XYy u 2= Xy2 +3Xy B
touxke Mo(1;1).

1. 3dx+dy

2.4dx+5dy

3. 4dx—2dy

4. 3dx+dy

66. Jlana ¢ynxums T (X;y)=X°Y+Yy>—InX. VYcranoBurs COOTBETCTBHE 3HAYCHHH €€ UYACTHBIX
MPOU3BO/IHBIX:

1) f(1;1)
2) f,(1;1)

3) f,y (L;1)
1.1

2.3
3.2

67. BeranciuTs f);(l; 1) u f;,(l; 1), ecmn f(X;y)=%2Iny.

1.0

2.1

3.2

4,15

68. Haiitu crammonapuele Touknm  ¢ymkmmit  fi(X;y) =2X? —4x+3y? -6y +10 u

f,(X;y) = X2 + 2x + y? — 4y +10.

1.(1; 1)

2.(-1;2)

3. (-1; 1)

4.(2; 2)

69. Bormerms T, (2;-1) u f(2,-1), eom f(X;y)=3x—xy+y.
1.4

2.-1

3.-4

4.2

70. Bermemurs f,(1;1), ecn f (X;y) =5x%y — y* + 3.
0

Hwnh e
wWN O
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71. Haiftn 3HaueHus 4YacTHBIX TpomsBoaHbIXx mno X  Qymkmuit  fi(X;y) = X? —3Xy wu

f,(X;y) = —2xy + y? B Touke Mo(1;1).

1. -1

2.-2

3.1

3.2

72. BBIUUCIUTD f)'((l;l), ecmn T (X;y) = X°> +4x2y* — y3,

1.13

2.1

3.6

4,12

73. BBIUUCIUTD f;((l;l), ecm T(X;y)= axy ,
X+ Y

1.1

2.4

3.6

4.2

74. YCTaHOBUTH NIPABHJILHOE COOTBETCTBHE MEXJy OTBETAMHU M 3HAYCHMSAMH YACTHBIX MPOU3BOIHBIX
dynxums Z = 3X? — 2xXy? +6Iny u touxa M, (1;2):
Nz (M)

X 0

2) Z'y(MO)

3) Zxx (M 0)
1.-2

2.-5

3.6

75. Jlama dynxims Z = X? In'y. Haiitu Z;y B Touke M, (2;1).

1.4

2.-4

3.0

4. -2

76. Hafngl npe)gem,l hyHKIHIA:
X —

1) lim

x—>1 X — y
y—1

x—1 -
SLXY

3) lim XtV
x— -1 X2 — y2
y—>1

1.2

2.05

3.-0,5

77. Jlana dynxius Z = 3%y — 2Xy2. Haittu Z,, B Touke M (1;1).



36

B> o))

-4
1
-) 2
78. YcraHOBUTH IIpaBHUJIBbHOC COOTBETCTBHUEC MCKAY MNPUBCACHHBIMHM OTBETAMH W 3HAUYCHHAMU
HECOOCTBEHHBIX HUHTCIPajioB:
1) ‘1ldx

Jox

2) dx

3)| —dx

1.00

2.2
31

79. Haiitu unrerpan jl,5 Xdx.
1. x3’2 +C

2. —+C

4x

9
3. - x324C

4

4
4. _ x4+ C

9

80. YcraHoBUTH IMPaBHUJIBHOC COOTBCTCTBUEC MCXKIY YKa3aHHBIMU OTBETAMHU U IIPUBCACHHBIMU
HEOMPCACIICHHBIMU NHTCTPAJIaMU:

1. jsin2xdx
2. jcos 2xdx

3. _[ cos(0,5x)dx
1) =0,5c0s2x + C
2) 0,5sin2x + C
3) 2sin(0,5x) +C

1
81. HaiiTu unTterpan I—dx.

0,5x + 4
1.2In|0,5x+4|+C
2.In|0,5x+4|+C
3.8In|0,5x+4|+C
4.—-In|0,5x+4|+C

+\/7dx.

82. Haiitu unterpan J‘ ——
1+ X2
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2
1. arctgx + §x3’2 +C

2. tgx + 1 +C
X

3. arcsin X + \/)_c—i-C
4. ctgx+ x%2 + C

83. Haiitu 00beM Tena, MOIYyYEHHOTO BpAIIEHHEM (UIYphl, OrPAHMYEHHOH  JIMHUAMU
y=X, Yy=0, x=1, Boxpyr ocu OX.

1.(1/3)m

2. 21

3.(2/3)n

4.1

84. Borunciuth miomais Gurypsl, orpanuuennoi maanamu: Y = X+1, y=0, x=0, x=1.

1.3/2
2.3
3.2/3
4.25

2cemecTp
8. Psaabl. KoMnuiekcHble ync/ia

85. JlaH 4nciIoBOi psin .. Kakue u3 npuBeeHHBIX ISl €0 YIECHOB PaBEHCTB

SIBJISIFOTCS BEPHBIMU .

l.ax =29/45
2.a35 =37/69
3.as0 =41/79
4.a4 =63/121

w

R

ol &
~ | o

2
86. Haiitm 71-i 4eH 4YUCIIOBOTO psiia —
1

w |

1.72/141
2.75/151
3. 73/125

4.76/131

n
y BBIIOJIHAETCSA

n-1—1
87. Jlyis KakuX U3 JaHHBIX YUCIOBBIX PSIOB: 1) Z ( 1)n 1, 2) Z( 1)
ot n+100

HE00XOTUMOE YCIIOBUE CXOAUMOCTH?
1.HHU U1 OOHOTO



38

2. 1-ro
3. 2-ro
4. mitst oboux

88. Jlust kakuX U3 TaHHBIX YUCIOBBIX PsOB: 1) E 1 2) z n , 3) z n+1
m2n+1 S 6n?+l an?+l

BBITIOJTHSIETCSI HEOOXOAMMOE YCIIOBHE CXOAMMOCTH ?

1. 1-ro

2. 3-To

3. 2-ro

4. HU 171 OJTHOTO " (

n Y = (2n+1Y

89. Kakue ux 4ucioBeIx psajgos: 1) | 2) | n+1 ' cxomsres no npusHaxy Komm?

n=1 n=1

1
o 2"(x-1)", = ~(x-=5)",
90. Paxmyc cX0AMMOCTH KaKOTo U3 CTEIICHHBIX psoB paBen 1: 1) Z 2) Z—
1 1 n=1 n=1 n
o Xn—l’ o Xn—l
Non Vm 7
n=1 2n n=1 2"
1.2-ro
2. 3-To

3.1-ro
4. 4-ro

oo}

91. Haiitu paguyc CXOAMMOCTH CTEIIEHHOTO psija Z nx"L.
n=1

rpowbdPE
ON8I—‘

o0

92. Vkazatb Q)opMynLI, 110 KOTOPBIM MOKHO HalTH paguyc CXOOUMOCTH CTEIEHHOTO psAaa Zaan.
n=1

1.R = lim | -2

N—o0 an+1

2.R=Ilim n|an|
N—o0
. a
3.R=lim | "]
N—o0 an
4.R=1im p/q
N—o0 "

Moayanb 9. O0bikHOBeHHBbIE TU((pepeHIInATbHbIE YPABHEHUS
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L 2x -1
93. Pemutes 1Y I mopsiaka y' =— + 2X —1.
X

1. 1
y=-05_1x_x+c
X

.y=-3x%+2
4,y=-3x*+2+cC

94. Pemuts 1Y 1 mopsiaka y :_2+_.
X® X
1. y=-x1+In|x]|+c
1
2. y=_+In|x|+c
X
1
3. y=—_+In|x|

X

4,y =-2x73 - i

2
71
1

1
95. Pemuts IV | mopsinka ¢ pa3fgeneHHBIMU IEPEMEHHBIMU: —— dx+_dy=0.

X2 y

1
1. ——+In|y|=c
X

1
2. —+In|y|=c

X
3. —2In|x|+In|y|=c
4, —E+In|y|:0

X
X

96. Pemuts JIY I mopsjka ¢ pasaeneHHBIMH HepeMeHHbIME: SiN E dx +cos2ydy =0.

1. —2c0s(0,5x) +0,5sin2y =c¢
2. c0s(0,5x) +0,5sin2y =c
3. 2083(0,5x)+0,53in 2y =C

4. ——¢0s(0,5x) + 2sin2y =c
2

97. Pemiuts 1Y [ mopsinka ¢ pa3aensromuMucs NepeMEHHBIMH: y'+ 2xy =0.
1L In|y|+x%2=c
2.0,5In|y|+x% =c
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3.In|y|+Zx*=c

4. In|y|+Zx*=c

N| PR

=0.

98. Pemute IV I mopsinka ¢ pa3aessironuMucs IePeMEHHBIMHU: y - ; y

1. y=cx;
2. y—X=cC
3. y+Xx=¢C

4. y=cx?
2X

99. Kakue u3 naHHbIX ypaBHeHuit seisarorcs JIHY 1-ro nopsaaka: 1) Y "+ —1 y= sin X, 2)
X+

y'+3xy? =X ?

1. 1-e

2. 2-¢

3. 00a

4. Hu Of1HO

100. Peumrs Y |l nopsimka Y™ =Sin X.

1. y=-SiNX+C1X+Co

2. Yy =SINX+C1X+C

3. y=-sinx+c

4. y=sinx+c

101. Pewmts JIOAY Il nopsiaxa ¢ nocrostHubiME kodbunmentamu Y '— 3y '+ 2y = 0.
1. y ="+ Ce%

2y =ce ¥ +ce

3.y =CyXxe* + Ccpe*

4.y =c,€° +cyxe*

102. Jlns cocrasnenns obmiero pemenns JIHIAY 1l nopsaka Y'"—4Yy'+3y = X +1 B xakom Bujie
CIIEJLY€ET UCKATh €TO YACTHOE PEIIEHHE ?

1. y=Ax+B
2.y = Ax? + Bx
3. y=Ax>+B

4. y=Ax?> +Bx+cC
103. [lns cocraBienus obmiero pemenus JIHY |l mopsinka y"— 4y = X +1 B xakom BuIE CIIelyeT
HCKaTh €ro 4YaCTHOE pelieHue ?

1. y=Ax+B
2. Yy =X(Ax+ B)
3.y=Ax>+B

4. y=Ax?> +Bx+c¢C
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Monayas 10. Teopus BeposiTHocTeli. COOBITHSI U UX BEPOSITHOCTH

104. CoBmecTHBIE COOBITHS

1. COOBITHS, KOTOPBIE HE SIBJISICTCS 00JIe€ BO3MOKHBIM, YEM JIPYTHE

2. COOBITHSI, KOTOPBIE B PE3yJIbTATE CIEIACTBHUS CIy4yalHBIX (JaKTOPOB MOTYT, KaK MPOU30ITH, TaK
U HE IIPOU30UTH

3. €CJIM B OJTHOM U TOM K€ UCIIBITAHUU MOSABICHUE OJHOTO U3 COOBITUN UCKITIOUAET MOSBICHUE
APYTUX COOBITUI

4, €CJIM B OJTHOM U TOM K€ UCIIBITAHUU MOSABIIEHUE OAHOTO U3 COOBITUN HE UCKITIOYAET MOSBICHHE

APYTUX COOBITUI

105. Onpenienenrie BEpOSTHOCTU

1. Yucino KOTopoe CTaBUTCS B COOTBETCTBUE HEKOTOPOMY CilydaiiHOMY coObITHIO. OO03HavaeTcs
P(A) u ero 3unauenue 0 < P(A) > 1.

2. OTHo1IeHHE YKciia BceX BO3MOKHBIX HCXO0/10B COOBITHH K OJ1aronpUsTHBIM HCX0aM
WCIIBITAaHU .

3. Yucso GaronpusTHBIX ciy4daitHbix coObituil. O6o3Ha4aercs P(A) u ero 3nauenue P(A4) > 1.

106. Yncno nepecTaHOBOK U3 N 3JIEMEHTOB PaBHO
1.n!

n!

2. o
n!

3. kot

107. Yucno pa3mernieHuii u3 N 3JeMEHTOB 10 K paBHO
1.n!

108. BeposiTHOCTH COOBITHS A TIPH YCIIOBHH, 4TO B miponzomnuio
1.P(A/B) = "“P ecnu P(B) > 0
P(4B)

2.P(B/A) = ,ecau P(A) > 0
P(4)

3.P(4) = P(B)P(AB), eciu P(B) > 0
4.P(B) = P(A)P(AB), eciu P(A) > 0

109. BepositHOCTB coOBITHS B mipu ycnoBuu, yT0 A pOH30IIIO0

1.P(A/B) =P ocnu P(B) > 0
2.P(B/A) = "4 )),eum P(4) > 0
P(A

3.P(4) = P(B)P(AB), eciu P(B) > 0
4.P(B) = P(A)P(AB), eciu P(A) > 0

110. Ecnu HexoTopoe coOwiTe B coBepiiaeTcst ¢ 0THUM U3 N HECOBMECTHBIX COOBITUIA1, A2, ..., An,
00pa3yroIKX MOTHYIO TPYIIY COOBITHIA, TO BEPOSITHOCTh 3TOTO COOBITHS PaBHA
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1.P(B) = ¥, P(A)P(B/A)

2.P(4;/B) = 4%}%@1

3.P(A+B) = PgA) + P(B) — P(AB), ecnu P(A) > 0,P(B) > 0
4.P(B/A) =

P(4)

111. BepositTHOCTb COOBITHS Ai TIPU YCIIOBUH, YTO MPOU30IILIO cOObITHE B BRIUMCIseTCS IO hopmyIie
baiieca

1.P(B) =", P(A)P(B/Ai)

2.P(A;/B) = BARLEA

P(B)
3.P(A+B) = PgA) + P(B) — P(AB),ecnu P(A) > 0,P(B) > 0
4.P(B/A) = ,ecau P(A) >0

112. TTpu GonbIIMX 3HAYCHHUSX N U MAIBIX P BEPOATHOCTH TOTO, YTO B N HE3aBUCHUMBIX HCIIBITAHUSIX
coOwITHe A HacTynuT paBHo k pa3
1. Pn(k) = GEpkqn*
2P (k) =" e Anpuldl=np
n

n'
-np , k,—np
X = 2

3. Pn(kik2) = ®(x") — ®(x), roe P(x) =;fx e %dt x =11

Ve 0 Vnpq Vnpq

e e p(x) = eéﬁ X S
\/_ )

x/npq 2n Vnpq

113. TIpu GonbIIMX 3HAYEHHUSX N BEPOSTHOCTH TOTO, YTO B N HE3aBUCHMBIX HCIIBITAHUSIX COOBITHE A
HAcCTYyIuUT poBHO k pa3
1. Pn(k) = Ckpkqn—*
2.P (k) ="_eAnpul=np
n

n!

3. Pu(kiks) = D(x) — O(x), rae d(x) = f dt x =" =

- 2 . np Vnpq Vnpgq
4. Pn(k) = ¢ rnep(x) = Ler,x=_

fnpq vz Vnpq
Moayab 11. Teopusi BeposiTHocTeii. Ciry4yaiiHble BeJIMYHHBI.
114. CnyuaiiHol BeTUYNHON HAa3bIBAETCS
1. BEJIMYMHA, KOTOpask B pe3yJIbTaTe OIbITa MOXKET MPHHATH JIOOBIE 3apaHee HEW3BECTHHIE
3HAYCHUS
2. BEJIMYMHA, 3HAUYCHHE KOTOPOH €CTh KOHEYHOE WMJIM CYETHOE MHOXKECTBO (PHKCHPOBAHHBIX
BEITMYMH
3. BEJIMYMHA, 3HAUYCHHSI KOTOPO CILTOIIB 3aIOTHAIOT KOHSYHBIN M OECKOHEUHBIH MPOMEKYTOK
4. NIOCJIEI0OBATEIHOCTh 3HAYCHHUH BETMUMHBI, PACTIONIOKEHHBIX B TIOPSIKE BO3pACTaHUSI
115. JTuckpeTHo¥i ciy4aiiHO# BeTMYMHOMN Ha3bIBaeTCs
1. BEJIMYMHA, KOTOpash B pe3yJIbTaTe OIbITa MOXKET MPHHATH JIOOBIE 3apaHee HEU3BECTHHIE
3HAYCHUS
2. BEJIMYMHA, 3HAUYCHHE KOTOPOH €CTh KOHEYHOE WMJIM CYETHOE MHOXKECTBO (PHKCHPOBAHHBIX
BEJTMYMH
3. BEJINYMHA, 3HAYCHUST KOTOPOM CIIIONIB 3aIOHIIOT KOHEYHBIN NI OECKOHEUHBIH MTPOMEXYTOK

4, nocCIICA0BAaTCIbHOCTD 3HAYCHUHN BCJIMYHHBI, pACIIOJIOKCHHBIX B TOPAAKE BO3pACTAHUA
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116. ®yHK1MEH IUIOTHOCTU pacHpeesIeHNs BEPOATHOCTEH Ha3bIBAIOT

1. IPOM3BOJIHYIO OT (DYHKIIMHU paCTIpE/ICIICHUsI BEPOATHOCTEH

2. BEPOSITHOCTH TOTO, YTO CiIydaifHas BenudrHa X MPUMET 3HaYeHHE MeHbIIe X (X<X)
3. WuTterpan ot GpyHKIUM pacipeaesieHus] BEpOsTHOCTEH

4. BeposiTHOCTB MOTIa1aHMs CITy4ailHON BEJTMYMHBI B HHTEPBA (X1.X2)

117. ®dynknuen pacpeaeneHus BEpOSTHOCTEH ClTydaifHOW BeTMYUHBI X HA3bIBAIOT

1. MIPOU3BOJHYIO OT (PYHKILIMU pacipeieIeHHs BEpOSTHOCTEH

2. BEPOSITHOCTH TOTO, UTO CIIydaiiHasl BeJMYrHA X MPUMET 3HaueHHE MeHbIie X (X<X)
3. WuTerpan ot pyHKIMH pacrpeieNieHUs] BEpOSITHOCTEH

4, BeposiTHOCTh Momajanus CIy4aifHON BETMYMHBI B HHTEPBAT (X1.X2)

118. /Tucriepcueii HepepbIBHOM ciry4aiiHoi BenmnuuHbl X 0003Ha4aroT D(X) miu Dx 1 paccuuThIBarOT
1o ¢o e
THPRYPI £ ) — M2y
X —00 X
2.Dx = f_mxzf(x)dx

3Dy = x2f(x)dx — M2
4.Dx = [__ f(x)dx — M2

119. Monoit Mo(X) HenpepbIBHO# CiTy4aiiHO# BeMHUHHBI X HAa3bIBAIOT TAKOE 3HAYCHHE ITON
BEJIMYUHBI,

1. B KOTOPOM IUIOTHOCTH BEPOSITHOCTH MaKCHMaJIbHa

2. IPU KOTOPOM BBITIOJIHSETCS paBeHcTBO P(X < Mo) = P(X > Mo)
3. KOTOpPOE PAaBHO €€ CPEeAHEMY 3HAUCHHIO

4. KOTOPOE€ COOTBETCTBYET €€ OTKJIOHEHHIO OT CPETHEro 3HAYCHUSI

120. ®yHkIms pacupeaesieHus BEpOSTHOCTEH moka3aTensHoro pacupenenenus HCB nmeet Buj
0,ecin x < q,

1. f(x)={ﬁ,ec1ma<x§b,
O,eciux >b
1 (x=Mx)?
202
2. xX) = x
f(0) —

O,ecinx <0

=2 ecnu x > 0.
0,ecinx <0

3. f =1,

4, F(x) =
() {1 —e ™ ecmnx > 0.

121. Maremartuyeckoe oKuJaHue paBHOMEpHO pacnpeaeneHHoit HCB

1. My = #
2. M=%
3. M.=j

4 Mi=3

MoayJb 12. DiieMeHThI MATEMATHYECKOI CTATHCTHKHU

122. T'enepanbHON COBOKYITHOCTBIO Ha3bIBACTCS
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1. COBOKYITHOCTH BCEX BO3MOKHBIX 00BEKTOB JJAHHOTO BHIa, HaJl KOTOPHIMHU ITPOBOISATCS
HaAOJIFOICHUS

2. OTtoOpaHHbIe U3 00111el COBOKYITHOCTH OOBEKTHI JIS TajbHEHILIero uccae10BaHus

3. Pacnonosxenre BRIOOPOUHBIX HAOII0JaeMbIX 3HAUEHUH CITy4ailHOM BETUYHMHBI B TOPSAJIKE HE
yObIBaHUS

4, PanxupoBaHHasi COBOKYIIHOCTb BaApHAHT Xi C COOTBETCTBYIOIIMMH UM YaCTOTAMHU WU
OTHOCUTEIbHBIMU YaCTOTaMU

S. YnopsigoueHHas nociieI0BaTeIbHOCTh HHTEPBAJIOB BAPbUPOBAHUS CIIYYAMHONW BETUYMHBI C

COOTBETCTBYIOUIMMH YaCTOTAMH WJIM OTHOCHUTEIILHBIMU YaCTOTaMH
123. Br160pOYHOI1 COBOKYITHOCTBIO HA3bIBACTCS

1. COBOKYITHOCTb BCEX BO3MOKHBIX OOBEKTOB JAHHOT'O BUA, HaJl KOTOPBIMHU ITPOBOJSATCS
HaOJIroieHUs

2. OTto0panHbIe U3 00111el COBOKYITHOCTH OOBEKTHI A7l JAJIbHEHILIEro UCCIeI0BaHuUs

3. Pacnonoxenne BHIOOPOYHBIX HAOIIOIAEMBIX 3HAYEHUH CITy4YaliHOW BEJIMYHHBI B TIOPSIJIKE
HEYOBIBaHUS

4. PamxupoBanHast COBOKYITHOCTb BAPHAHT Xi C COOTBETCTBYIOIIMMHU UM YaCTOTaMU WJIU
OTHOCHUTEJIbHBIMHU 4aCTOTaMHU

5. YropsaoueHHas 10CIIeI0BaTEIbHOCTh HHTEPBAJIOB BAPbUPOBAHUS CIIy4alHOW BEJTMYMHBI C

COOTBCTCTBYIOIIMMHU YaCTOTaAMU HJIM OTHOCUTCIIbHBIMU YaCTOTAMHU

124. Bwibopounas cpenHsis

1. Cpennee apudMeTHUUECKOE MOTYYSHHBIX M0 BHIOOPKE 3HAUCHHIA
2 Cpennee apudmeTHIecKoe KBapaTOB OTKJIIOHEHUH BapUAHT OT UX BRIOOPOYHOM cpeHen
3. MareMaTnyeckoe 0OKUJaHuEe CTATUCTUYECKOM OLIEHKH PABHO OLICHUBAEMOMY MapamMeTpy
4 Bri6opounas aucriepcusi yMHOKEHHAs! Ha BETUUUHY n_l

n—

125. Bribopounas aucnepcus

1. Cpennee apumeTHUECKOE MOITYUEHHBIX 10 BBIOOPKE 3HAUCHHM
2 Cpennee aprupMeTHUeCKOe KBaJpaTOB OTKJIOHEHUI BapHAHT OT UX BBIOOPOUHOM cpeHeil
3. MareMaTHuecKoe 0XKHIaHUE CTATUCTHYECKON OIIEHKH PAaBHO OLIEHUBAEMOMY ITapaMeTPy
4 Bri6opounas aucriepcusi yMHOKEHHAs! Ha BETUUUHY "_1

n—

126. HecMmeleHHas OLiEHKA

1. Cpennee apudMeTHueCKOE MOTYYSHHBIX MO BHIOOPKE 3HAUCHHIA
2 Cpennee apudmeTHIECKOE KBAaIpaTOB OTKJIIOHEHUH BapUAHT OT UX BRIOOPOYHON CpeHen
3. MaremaTrnyeckoe 0KUJaHUE CTATUCTUYECKON OLIEHKH PABHO OLIEHUBAEMOMY IIapaAMETPy
4 Bri6opounas nucniepcusi yMHOKEHHAsI HA BEJTHUUHY "_1

n—

127. «wucrpaBieHHAs» BRIOOPOYHAS TUCTICPCHS

1. Cpennee apudmMeTnueckoe NOJyYEHHBIX M0 BBIOOPKE 3HAUYCHHUN
2 Cpennee apudmeTHIECKOE KBaIpaTOB OTKJIIOHEHUH BapUAHT OT WX BRIOOPOUYHOU CpeHEen
3. MaremaTnueckoe 0kMIaHNEe CTaTUCTUYECKON OLIEHKH PaBHO OLIEHWBAEMOMY IIapaMeTpy
4 Bri6opouHas nucnepcrs yMHOXKEHHAasi HA BEJTUUUHY ”_1

n—

128. NuTepBanpHas OlleHKa

1. CTATUCTUYECKas OI[CHKA MTapaMeTPOB 3aKOHA PACTIPEACIICHUS CITyIaliHONW BETUIHHBI X
XapaKTepHU3yeTcs ABYMs YMCIIaMU — KOHIIAaMU UHTEpBaja
2. CrarucTrdeckas OIIEHKa MapaMeTPOB 3aKOHA paCTIpeICICHUS CITyYaitHOW BEIMUUHBI X

XapaKTEPU3yeTCs. OJTHUM YUCIIOM
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3. CrarucTuyeckas OIleHKa apaMeTPpOB 3aKOHA pacTIpeIeNICHHs CIIy4aiiHON BeTHYHHBI X
XapaKTepu3yeTcs 3aaHHON (QyHKIHEH

4. CrarucTryeckas OIleHKa MapaMeTpOB 3aKOHA pacTIpeIeNICHHs CIIy4ailHON BETMYHHBI X
XapaKTePU3yeTCs] MHOKECTBOM YHUCET

129. JloBepuTeNbHBINA HHTEPBAI JJIs OLICHKH MAaTEMaTHIECKOTO OKUAHUS CITy4aliHOM BETMYUHBI X

E.aBeH _ zoy

X <M <x +%*
— AT
2. L Moy

3. _BZ% \/<ﬁ <xZ‘Tz BooVn
— x —
4. 5 \/n< M < i/n
1+q x 1—q

130. HyneBas runotesa

1. I'mnotesa, KoTOpast BbIABUHYTA.

2. ['mmore3a, B KOTOPOH CYIIECTBYET pa3HOCTh MEXKAY MPUHATHIM U HalICHHBIM 110 BBIOOPKE
3HAYEHHUSIMHU HCCIIEyeMOr0 TlapaMeTpa.

3. I'mnotesa, KOTOPYIO MPHUHUMAIOT, XOTS OHA HE BEpHA

4, ['unoresa, kotopyto orBeprarT, 30 oHa BepHa.

Kpurtepuu ouenku:

- olLleHKa «0TIU4HO» (86-100 GatoB) BBICTABISETCS CTYACHTY, eciii u3 10 TeCTOBBIX 3aJaHUi OH JaeT
90-100% npaBUIBHBIX OTBETOB;

- orieHKa «xoportio» (67-85 6aIoB) BEICTABIACTCS CTYACHTY, eciid 3 10 TECTOBBIX 3aJaHHii OH JaeT
75-89% mpaBUIILHBIX OTBETOB;

- OLICHKA «YAOBJICTBOPUTEIHHO» (51-65 OayioB) BBICTABISIETCS CTYACHTY, eciii 13 10 TecToBhIX
3aaHuil oH aaet 60-74% mpaBUIBHBIX OTBETOB;

- OIIEHKA «HEYIOBJIETBOPUTEIHHO» (MeHee 51 0alIoB)BRICTABISIETCS CTYIEHTY, eciii U3 10 TecToBBIX
3aaHuil oH gaet meHee 60% MpaBUIIBHBIX OTBETOB.

2.4.KoMIuUIeKT 3a1aHM#i /151 KOHTPOJIbHOM padoThl

Mopayasbl. DjeMeHTHI THHEHHOMH ajaredpbl
KonTtpoubnas padora Nel

1. Haiitu oOpatHyro MaTpuIly Ajsi MaTpULbl A.
( 2 2 3\|
A=|1 -1 0
S
2. Pemmte cucreMy TUHEHHBIX YpaBHEHUH IBYMs MeToaMu: MeTo oM Kpamepa u MaTpuyHbIM
MEeTOJ0M (METO0M OOpaTHOW MaTPHIIHI).
X1+ 2X2 =4
2X, — X, =3
3. HaiiTu ob1iee u 6a3rucHoe peleHus: CUCTEMbI IMHEHHBIX YPaBHEHUH.

X1 —2X2 +4X3 =3
33X, — X, +2%; =4
4, Brraucinuth onpenenutens, pa3iokKuB M0 AIEMEHTAM MEPBOM CTPOKH.
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1 2 2
3 2 -1
-2 1 5

Monayas 2. JIuHeiliHOe MPOCTPAHCTBO. N-MePHbIe BEKTOPHI
KonTpoabsHnasi pabora Ne2

1. lausr BexTopsl a1=(2;0;8), a2=(-10;3;0), az=(-3;5;-1). [Tokaszarb, 4T0 BEKTOPHI a1, a2, a3
o6pasytor 6aszuc B R3 u pasnoxuts Bexrop B = (3, -4, 2) 1o 3TOMY 6asucy.

2. [IpoBepHTH B3aMMHOE PACIIOI0KEHHE BEKTOPOB (OPTOrOHAIBHOCTh, KOJUIMHEAPHOCTH ) U
HAWTH yroa Mexay BekTopamu: a1=(2;0;8), a2=(-10;3;0).

MOJYJIb 3. JIEMEHTBI AHAJIUTUYECKON TEOMETPUH

KontpoabHnas pabora Ne3

1. lanbl BEpUIMHBI TPEyTOJIbHUKA A(— 2;0), B(2;4), C(4;0). CocraButh ypaBHeHUs BbICOTHI AD ,
Menuanel AE U HallTH UX JIWHEL

2.Ilpu xakoM 3HaYCHHUH TapameTpa t mpsMble, 3a1anable ypaBHeHHs MU 3tx-8y+1 = 0 u (1+t)x-2ty = 0,
napajjieabHbl 7

3.Hamucatp ypaBHEHHE IUIOCKOCTH, mpoxojsmee uepe3 mse toukn Mi1(1,2,3) u M2(2,1,1)
NEPIEHANKYISPHO K TUIOCKOCTH 3X+4y+z-6=0.

4. VccnenoBath, €CTh JIM 00IIas TOUKA y TpeX MIIocKocTe (p1): x+y+z-1=0; (p2): x-2y-3z-5=0;
(p3): 2x-y-2z-8=0.

Monayab 4. Kpusble BTOpPOro nopsiaka
KonTtpoubnas pabora Ne4

1. 1.3x2 — 4y2 = 12 HaliTH JEWCTBUTEIFHYI0 W MHHMYIO TIOJYOCH; KOOPJMHATHI (DOKYCOB;

OKCHOCHTPUCUTET, YPABHCHUA ACUMIITOT.

3x2 +8y2 =24

2. Haiitu koopanHaT pokyca M SKCHEHTPUCUTET dIUIUIICA

3. HOCTpOI/ITB JIMHUU, OMIPCACIIACMBIC YPABHCHUAMM:

a) X2 —4y? +6x+5=0; 6) Yy=2++6-2X; B) y? +4y+4x?> -16x+16=0.

Mopayasb 5. BBenenue B MaTematuueckuii ananus. JuddepenunanbHoe ucuncienne GQyHKIUU OJHON
MIEPEMEHHOMN

KonTtpoubnas padora NeS

1. Haiitu npenensr: 3x
X2 +7x+10 2— fx 33+ Tx -2 (x+5\

1) lim ;) lim—— Y g lim— -4 lim — | ;
X—>-2 sz +9x +10 x—4 \J6x+1 —5 X—>0 5x3 -3x+1 x—>ook X )
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2. HccnenoBath (QyHKIMIO Ha HETIPEPHIBHOCTD U YCTAHOBHUTH XapaKTep TOUEK pa3phiBa
16

y=3-

X+ 4
3. Hatitu mpousBoansie u auddepenmansl 1 u 2 mopsaKkoB
COS X
y =
X

sin 2x

4. Tlpumensis npasuio JlonuTans, HalTH peaelt: lim
x—0 ar ctgx

5.Haiit HauMeHbIIee 3HaYenue QyHKIuN y=x° -3x2-9x+10 Ha otpeske  [-1;3]
6. MccaenoBarh GyHKINIO U IOCTPOUTH €€ rpaduk
=-x%-3/2 x* +6x-+4
Moayas 6
JMuddepennnanbHoe HcuHucaeHHe QYHKIUH MHOTHX NepeMeHHbIX. UHTerpasis!.

KonTpoubnas padora Ne6
1. HaiiT yacTHBIC IPOU3BOIHBIC QYHKIIUIT
Ussin(y")  u=In VX2 —xy +y
2.Haiitu nokanbHbIe SKCTPEMYMBI (YHKIUH
u=x2—-3xy—y*+x+6y—4
Z=x?—xy+y>+9x — 6y + 26

3.HaiiTu unTterpasnbl HEMOCPEICTBEHHBIM HHTETPHUPOBAHHEM

2—4x+5 (x—3)?
f X—X;(_ dx f XTdX
4. WHTerpupoBaHue myTeM 3aMEHbI IEPEMEHHON
fcos(2x—3)dx | \/X_dx
1+vx

5. Haiitu unTerpast

[ x2Inx dx

9
f \/x_(l + \/J?)dx
4
6. HaiiTi niomans Gurypsl, orpaHUYeHHON JTMHUSAMU:
a) y=x*-4x, y=0. 6) y=-x*+3x y=0.
B) y=X, y=sinx, 0<x<m.

Moayasb 8
Panel. KoMmiekcHble uncna
Km%ﬁ)fmlﬁﬂar padora Ne§
1. HccenenoBars CXOAUMMOCTD psifia N+2 o npusnaky Ko
n=1 K )
o Xn
2. Haiitn pagnyc cXOQUMOCTH CTENEHHOTO psia z n
n=1
3. [Tonp3ysAch MHTETPAILHBIM IPU3HAKOM, HCCIEOBATh CXOAUMOCTh pafa 1 4+ L 414 L + -
5 9 13

4. Ha#Ti MOJLy/Tb M apTIyMEHT KOMILIEKCHOT0 uncia z = 1 + v/3i u npencTaButh ero B
TPUTOHOMETPUYECKOHN M MOKa3aTeIbHON hopmax
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5. Pemuts YpaBHCHHUE HA MHOKCCTBEC KOMIIJICKCHBIX YHCEIT

x2—68+25=0
6. [lpumensist popmyiry MyaBpa BEIUUCIUTE L

(1—1')
Moayas 9.
OO0bIkHOBEHHBIE MU hepeHITnaTbHbIC YPaBHEHUS

KonTpoabHnasi pabora Ne9

1. Pemute muneitHoe /Y nepBoro nmopsaka

2
4y' + d — 2
x+1
2.Pemmth muneitHOe JIY mepBoro nopsijaka
y —2y=eX

3. Pemmuts /1Y mepBoro mopsiaka ¢ pa3aessioniMHCS TIEPEeMEHHBIMU
yx2dy + xdx =0

4.. Pemnth nmuHelHOE oqHOpoAHOE Y BTOpOTO MOpsiKa ¢ MOCTOSTHHBIMH KO3 puiimenraMu
y' —6y +9y=0

5. Pemutsb nuneitHoe ogqHopoHoe Y BTOpOTro nopsijika ¢ HOCTOSIHHBIMU K03 puuimeHTamMmu
y'+2y —3y=0

Moayas 10.Teopust BeposiTHOCTeil. COOBITHS U UX BEPOATHOCTH.

KonTtpoJsbnas padora Nel(
Bapuant
1. Cpean 30 cryneHToB, U3 KOTOphIX 20 NEBYIIEK, pa3bIrpbIBAlOTCA S5 OWIIETOB, NMPUYEM Kax bl
MOJKET BBIMTPATh TOJBKO OJMH Omier. KakoBa BepOSTHOCTH TOro, 4TO cCpeau obiaaareneil Ouiera
OKa)XyTCs 3 FOHOIIM U 2 NEBYIIKH?

2. Jlns curHanm3ammy 00 aBapWM YCTAHOBJICHBI TPH HE3aBHCUMO pPAOOTAIONIMX CHUTHAIH3ATOPA.
BeposiTHOCTB TOTO, YTO TIpH aBapuu CpaboTaeT MepBbIii curHamu3aTop paBHa 0,98, a BTopoi — 0,95,
tpetuii — 0,90. HaifTu BepoATHOCTb TOTO, UTO IMPH aBapuH cpaboTaeT

a)TOJILKO JIBa CHUTHaJIM3aTopa

0) X0Ts OBl OJIMH CUTHAJIM3AaTOP

3. 13 xop3uHsbl, umMeromnieil 3 KpacHbIX sI0J0Ka U 7 3€J€HbIX, BBIHUMAIOT 0 ouepeu si0noku. Haiitu
BEPOSTHOCTH TOT0, YTO BTOPBIM IO OUepe i OyIeT BEIHYTO KpacHOE S0JI0KO.

4. K nmynpTy oxpaHHON cucTeMbl npeanpusTus nojakiatoueHo 2000 matyumkoB, IpUUEM BEPOSITHOCTH
MOSIBJIEHHUSI TPEBOXKHOIO CUTHaja Ha KaxkaoM u3 Hux paBHa 0,0005. OnpenenuTs BEpOSTHOCTH
TPEBOTH (IIJIs1 4ero JOCTATOYHO XOTs OBl OJTHOTO CUTHAJIA).
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5. BepositHocTh TOro, uto oOpasenr OeToHAa BBIIEPKUT HOPMATHUBHYIO Harpysky, pasHa 0,5.
Haiiti BeposiTHOCTH TOTrO, 4TO U3 8 00Opa3lOB 5 BBIAEPKAT UCIBITAHUSL.

Monayanb 11. Teopus BepositHocTeil. CiryuyaiiHble BeJTUYHHBI.
KonTtpoubnas padora Nell
Bapuant
1. Crpenok nmpou3BOAUT 10 MHILIEHH 4 BbICTpena. BeposTHOCTh nmonasaHus B MULIEHb NPU KAXKA0M
BeicTpene paBHa 0,3. Hanmcats OMHOMHMHANBHBIN 3aK0H pacnpeaenenus JICB X- uucna nomaganuii B
MHUILIEHB .
2. JICB X 3amaHa 3aKOHOM pacrpeaeicHUs

X 1 4 5 7
P 0,1 0,2 0,3 04

Haiitu ¢yHkumio pacnpeneneauss F(X)  u
IIOCTPOUTH €€ TpapuK

3. JICB X 3amana 3aKOHOM pacrpee/ieHus

X L 2 X3 U UMeeT MaTeMaThuieckoe oxuaanue M(X)=2,6.
P 0,2 p2 0,3 D(X)=?
4. HCB X 3agana gyHkiuen pacrnpeaeneHus
0,x<?2
F(X)=J(x-2)?2<x<3 Haittu M(X), D(X) u ox
1,x>3

5.CrnydaiiHas BeIMYMHA 33/1aHa TUIOTHOCTBIO PAaCIpeeNieHUs
0,x<2

f(x)= 3X3 ,2< X <3 Haiit uaterpanbayro ¢pyHkimo F(X).
0,x>3

KonTponbnas pabora Nell
Bapuant
1. CocraButh OuHOMuHaNBHOE pacnpenenenue JJCB X - yucma geBOYeK B ceMbe C S5 IEeThbMU B
MPEANOI0KEHUH, UTO BEPOATHOCTh POKJEHUS JeBOUKHU paBHa (,4.
2. JICB X 3ajaHa 3aKOHOM pacrpeieICHHs

X |3 4 6 9 Haiitu ¢pynkumio pacnpenenenus F(x) u nmoctpoutsb
P02 01 04 0,3 ee rpadux

3. JICB X 3aiana 3aKOHOM pacrpeIeICHUs

X 1 2 4 U UMeeT MaTeMaThyeckoe oxuaanue M(X)=2,2.

P P1 P2 03 Haiitu D(X)=?

4. HCB X 3amana QyHKIMen pacipeaeneHus
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0,x<1

16x ?
F(x)= g l<x<4 Haiitu M(X), D(X) u ox

|L1x>4

5. CﬂyqaﬁHaﬂ BCJIIMYHMHA 3a1aHa IIJIOTHOCTBIO pacnpe,ueneHI/I}I
(0,x <1

f(x)= 112)(3 ,1< X <5 Haiitu unrerpanbuyto ¢pynkuuio F(X).
0,x>5

Konrponsnas padora Nel 1
Bapuant
1. B marasuH nocrynuia npoaykuus, coaepxamas 30% HekauecTBeHHBIX u3Aenuid. [Ipu nmposepke
orobpano 4 wuznenusi. Hammcatrs 3akon pacmpeaenenus JICB X — 4yncia KauyeCTBEHHBIX HW3ACIUN
cpeau 4 0TOOpaHHBIX U MOCTPOUTh MHOTOYTOJIBHUK PACIPEICIICHUS.
2. 1CB X 3amaHa 3aKOHOM pachpeesICHuUs

X 4 6 8 10

P |0 04 02 04 Haiftu ¢ynkumio pacnpenenenus F(X)  n

MIOCTPOUTH ee Tpaduk

3. ICB X 3amaHa 3aKOHOM pacrpeeTICHHsI

X 2 4 X3

N nmeer M(X)=3,8.
P 0,2 P2 0,1

Hatitu D(X) =?

4.. HCB X 3anana ¢pyHKIMeH pacripeneneHus
(0,x<3

F(x)= 13X4 3<x<5 Haiitn M(X), D(X) u ox

1,x>5
5.CrydaiiHasi BeIMYMHA 33/1aHa TUIOTHOCTBIO PACIpeeNieHUs

(0,x<1
|

1
f(x)= i (E x2 —0,5)npul < x < 2 Haiitu uaTerpansuyto Gynkumo F(X).

[10x>2
KonTtponbHas pabota Nell
Bapuant
1. Crpenok npou3BOIUT 110 MUILIEHU 4 BhICTpea. BeposTHOCTh nonagaHus B MUILEHD TIPU

Kax oM BeicTpene paBHa 0,3. Hanmcars OnHOMHUHANIBHBIN 3aK0H pacnpenenenus JJCB X- uncna
HoMNaJgaHuil B MUIIEHE .

2. JCB X 3amaHa 3akOHOM pacipeiesieHHs
i)( 311 3,2 3,3 ;4 Haiitu Qynkumio pacnpenenenust F(X) wu
MOCTPOUTH ee rpadux
3. JACB X 3amaHa 3akOHOM pacipeiesieHUst
X 1 2 X3 ¥ UMeeT MaTeMaTudeckoe oxuaanue M(X)=2,6.
P 0,2 P2 0,3
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D(X)=?

4, HCB X 3amana gyHKIMen pacnpeaeaeHus
0,x<?2

F(X)=J(x-2)?,2<x<3 Haiitu M(X), D(X) u ox
1,x>3

5.CiydaiiHasi BeIMUMHA 33/1aHa IUIOTHOCTBIO PACIIPENEIEHUS
0,x<2

f(x)= 3X3 ,2< X<3 Haiitn uarerpanbuyo Gpyskiuo F(X).
0,x>3

KonTponbnas paboraNel 1
Bapunant
1. CocraButs 6mHOMHHATBHOE pacnpenenenue JICB X - unciia MaabuuKoB B CEMBE C TISTHIO
JETHMHU B IIPEIIOJIOKEHUHN, YTO POKICHUE MAJIbUMKA U IEBOYKH SIBJISIFOTCSI PABHOBEPOSITHBIMU

COOBITHSMU.
2. JICB X 3amaHa 3aKOHOM pacrpeaeieHus
X 0 1 2 3 o
Haiitu HKIAIO pacapeneinenns F(X u
P 011 0,2 0,4 0,2 (by ! p pea ( )

MOCTPOUTH €€ Tpaduk
3. JICB X 3amaHa 3aKOHOM pacrpeesieHus

X 2 4
P 0,2 p2

Haiitu M(X). D(X), ox, [TocTpouTs MHOTOYTOJIBHUK pactpeielieHUs

4. HCB X 3anana ¢yHKIMen pacnpeneneHus
0,x<2

F(X)=J5x%2<x<3 Haiitu M(X), D(X) u ox
1,x>3

5. CnyqaﬁHaﬂ BCJIMYHNHA 3a4aHa IIJIOTHOCTBIO pacnpeﬂeneHI/I;I
0,x<1

f(X)= Jx—0,5npul < x < 2 Haiitu unrerpanbayto yukimo F(X).
0,x>2

KonTponbnas padora Nell
Bapuant
1. B marasuH nocrynuia npoaykuus, coaepxamas 20% HekauecTBeHHBIX uzaenuid. [Ipu nposepke
oroOpano 5 uzaenuil. Hamucars 3akon pacnpeaenenus JICB X — yucna HeKaueCTBEHHBIX M3AEIHNA
cpeau 5 0TOOpaHHBIX U MOCTPOUTh MHOTOYTOJIBHUK PacHpeesIeHuUs.
2. JICB X 3a1aHa 3aKOHOM pacipeeeHust

X 2 3 4
P 0,2 0,4 0,4

Haiitn ¢pynkmmro pacnpenenenus F(X) u moctpouts ee

rpadux
3. JICB X 3amana 3aKOHOM pacipeeieHust

X |x |4 |7 |
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1 UMeeT MaTemMaTudeckoe oxxuaanue M(X)=4,5

D(X)=?

4. HCB X 3anana ¢yHKIMel pacupeneneHus
|[8,X)§ <1

F(x)= —l<x<3 Haittu M(X), D(X) u ox
j LL X>3

5. CﬂyqaﬁHaﬂ BCJIMYMHA 3aJaHa IIJIOTHOCTBIO paClpCaciICHUA
(0,x<2

|

3

f(x)= jz x%,2 < X <3 Haiiti naterpansHyo GpyHKImo F(X).
|

LO’X>3

KonTponbnas paboraNel 1
Bapuant

1.  bwuatnonuct npousBoauT 5 BeICTpesioB. COCTaBUTH 3aKOH pacHpeIeICHUs YKCIIa TPOMaX0B, €CITH
BEPOATHOCTb MONAJAAHUS B LIENb IIPU Kax10M BeIcTpesie paBHa 0,8.
2. JICB X 3amaHa 3aKOHOM pacrpee/ieHus

X 1 4 6 7
P 0,2 0,2 04 0,2

Haiitu ¢yHkumio pacnpenenenust  F(X)
IIOCTPOUTH €€ TpapuK

3. JICB X 3amana 3aKOHOM pacrpeieieHus

X 1 3 X3
P 0,3 04 P3

u umeer M(X) =3
Haittu D(X)=?

4. HCB X 3amana QyHKIuen pacrnpeaeneHus
(0,x<1

|
F(x)=/ X, npu2 < x <3 Haittu M(X), D(X) u ox

1,x>3

5. CﬂyqaﬁHaﬂ BCJIMYHMHA 3aJaHa IIJIOTHOCTBIO paClIpCaCIICHUA
(0,x<1

f(x)= jaxnpul < X <2 Haiitu unrterpanpuyto GpyHakmuo F(X).

[|0x>2

Moayas 12. Jj1eMeHTbI MATEMATHYECKOI CTATHCTHKH
Konrpoabnas padoraNel2
1. Bri6opka 3a7ana B BUJIe CTAaTUCTUYECKOTO paclpe/ieleHusl 4acToT
ol 2 4 5 7

n 1 4 3 2

Haiitu: a) pacnpeneneHue OTHOCUTENBHBIX YaCTOT;
0) SMIIUpUYECKYIO0 (PYHKITUIO pactpeneeHus

u
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B) IOCTPOUTH MOJIMTOH YaCTOT U MOJIUTOH OTHOCUTEJIbHBIX YaCTOT
2. [TocTpouth rucTOrpaMmMy 4acTOT M FHCTOIPaMMy OTHOCHUTENBHBIX YaCTOT I10 JaHHOMY
pacnpe/iesieHr 0 BIOOPKU:

YacTuunelii MHTEPBAL Xi — Xi- | CyMMa 4acToT
1 BapHaHT WHTEpBAJA Nij
0-5 10
5-10 30
10-15 40
15-20 12
20-25 8
3.M3 reHepanbHOM COBOKYITHOCTH M3BJIeUeHa BhIOOpKa oObeMa N=50
Xi 3 5 6 8
ni 5 20 15 10

HaiiTn HecMeleHHY10 OLIEHKY I'€HEepalibHOW CpeaHE
4. HaiitTi BEIOOPOYHYIO AMCIIEPCHUIO TI0 TAHHOMY PACIPEICTICHHIO BBIOOPKH

Xi

1

4

5

8

N;

4

6

7

3

Xi

4

5

8

N

5

3

2

5.13 HOpMaTbHO pacrpeesicHHOro pu3HaKa X TeHepaIbHONH COBOKYITHOCTH M3BJICUEHA BHIOOPKA
o0bema n=10

O1eHUTh ¢ HAIE)KHOCTHIO ,—=0,99 Hen3BeCTHOE MAaTEMATHIECKOE OXKUJAaHUE a:
1)ecnu cpeqHee KBaApaTUIECKOe OTKIIOHEHHE PaBHO 3
2)ecnu 3HaueHre O HEM3BECTHO.

Kpurtepuu ouenku no 100-6aniabHoii mkasne:

Kputepuu onenku:

- oyenka «omauuno» (86-100 OamioB) BBICTABIAETCS CTYACHTY, €CIM CTYIEHT BBIIOIHHI
KOHTPOJIbHYIO paboTy CaMOCTOSITEIbHO B TOJHOM 00beMe C COONIOJeHHEM HEOOX0IUMOMN
MOCIIEI0BATEILHOCTH IEHCTBUN; B OTBETE MPABUILHO U aKKYpPATHO BBIMOIHSIET BCE 3alMMCH, TAOJIHUIIBI,
PUCYHKH, TpadKH, BEIYUCIICHUS; TIPY PEIICHUH 3a/1a4 CACTaHbl MPaBIIbHBIC M apTyMEHTHPOBAHHEIC
BbIBObI. CTYIEHT JEMOHCTPUPYET MCKIIOYUTENbHbIE 3HaHUs, aOCONIOTHOE IOHMMaHHE CYTH
BOTIPOCOB, 0€3yKOPH3HEHHOE 3HAHUE OCHOBHBIX IMOHITHHN ¥ MOJIOKEHHIA IO BOTIPOCAM;

- oyenka «xopowo» (66-85 GayuIoB) BBICTABIISIETCS CTYJCHTY, €CIU CTYJIEHT BBIOJIHII KOHTPOJIBHYIO
paboTy CaMOCTOSITEIFHO B TOJHOM O0BEME C COOJIIOJICHHEM HEOOXOAMMOW TOCIIeI0BATEIFHOCTH
JeWCTBUI NpU HAJTUYMU HECYIIECTBEHHBIX WJIM TEXHHUUYECKUX OIIMOOK; JEeMOHCTPHpYeT IiyOokoe
3HaHWEe MaTepuaia, NpPaBWIbHOE IMOHMMaHWE CYTH BOINPOCOB, 3HAHWE OCHOBHBIX TMOHATHH W
MOJIOKEHUH TIO BOTIPOCAM, JIOITyCKasi MUHUMaJIbHOE KOJTMYECTBO HETOYHOCTEH.

- oyenka «yoosiemsopumenvroy (51-65 0anIoOB) BBICTABISACTCS CTYAEHTY, €CIIH CTYJACHT BBITOJHHIT
paboTy He MoNHOCThIO, HO He MeHee 50% o0bema MpakTHUeCKOW paboThbl, YTO MO3BOJSET MOIYUUThH
MPaBUJIbHBIE PE3YJIbTAaThl W BBIBOJBI, B XOJAE TPOBEICHHS pPaOOTHl OBLIM JJOMYIICHBI OIIHOKH;
JIEMOHCTPHPYET OOIIMe 3HAaHUS, HEJOCTATOYHOE MOHMMAaHUE CYTH BOIIPOCOB, HAJM4ME OOJIBIIOTO
YHUCJIa HETOYHOCTEH, HEOpe)kHOE 0(OPMIICHHE KOHTPOJIHHOU pabOTHI.
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- OILIGHKa «HEYIOBJIETBOPUTENbHO» (MeHee 51 0ayuioB) BBICTABISETCS CTYIEHTY, €CJIM CTYACHT
BBINIOJTHIII pabOTy HE MOJHOCTHIO MM O0bEM BBIMOJHEHHOW 4acTdh pabOTHI HE IMO3BOJISIET CHENIaTh
MIPABWJIBHBIX BBIBOJIOB; B pa0OTE HE PACKPHITO OCHOBHOE COJIEPIKAHUE BOIPOCOB, UMEIOTCS OLITUOKU B
pelIeHUN 3a/lad U OCBEIICHUH BOIPOCOB 3a/JIaHMI, a TaK € MUMEIOTCS SIBHbIE NMPU3HAKHU IUlaruara.
Odopminenre pabOTbl HE COOTBETCTBYET MpEeAbABIsAEMbIM TpeOoBaHUsAM. CTyAEHT AEMOHCTPUPYET

HCIIOHUMAHHEC CYTH BOIIPOCOB, HC3HAHUC OCHOBHBIX TTOHATHH U TIOJIOKESHUH 110 BOIIpOCaM

1.5. JladopaTopHbie padoThl

1 cemecTp

Moayas 1.

Jlaboparopuas padota Nel»Onepanuu HaJ MATPUIIAMH B OTIPEICITATEIISIMID)
JlaGopatopHnas paboTa No2 «Perienue cucteM JTMHEHHBIX aNreOpandecKuxX ypaBHEHHID
Mogayas 2.

Jlabopartopnas pabora Ne3 «PaboTa ¢ MmaccuBamMm»

Moayas 3.

Jlabopatopnas padota Ned «IlocTpoeHue npsiMon JIMHUM

Mopays 4.

Jlabopatopnas padota Ne5 «IlocTpoeHue KPUBBIX BTOPOTO MOPSIIIKA

Mopayas 5. JlabopaTtopHas pabota Ne6 ««VccneqoBanue GyHKIUN U TOCTPOSHHUE TPAPUKOB)
Monyab 6. JlaGoparopHast pabotaNe7 «DkcTpeMyMbl PYHKIIUH IBYX IMEPEMEHHBIX)
2 ceMecTp

2. Monayas 8.

Jlaboparopnast pa6ota Ne8 «IIpoBepka CXOAMMOCTH YHUCTOBBIX PSIIOB

Moayas 9.

Jlabopartopnast pabota Ne9 ««Pemenne nuddepeHnanbHbIX YPaBHEHHI BTOPOTO MOPSIIKA
Moayas 10.

Jlabopartopnast pabora Nel0 «IloBTOpeHue uCIbITAHUI

Jlaboparopnas padora Nell «HucnoBble XapaKTEpUCTHKHU CITy4YallHOM BETUUMHbBD)
Moayas 11.

Jlaboparopnas padota Nel4 «Bsruncienue BbIOOpOUHBIX XapakTepucTuk B Excel»

Kpurtepuu ouenku no 100-6aniabHoii mkasne:

Kpurtepun ouenku:

- oyenxka «omauuyno» (86-100 0anymoB) BBICTaBISETCS CTYACHTY, €CIM CTYJISHT BBITOJHUI
mabopaTOpHYI0 paboTy CaMOCTOSTEIBHO B TIOJMHOM O00BEME C COONIOJIEHHEM HEO0OXOAMMOn
MOCIIEI0BATEILHOCTH IEHCTBUN; B OTBETE MPABUILHO U aKKYpPaTHO BBIMOIHSIET BCE 3alKCH, TAOIHUIIBI,
PUCYHKH, Tpa(UKH, BRIYHCICHUS; TIPH PEIICHUH 3a]a4 CJIeJaHbl IPABIILHBIC U apTyMEHTHPOBAHHbBIE
BbIBOIbI. CTYIEHT JEMOHCTPUPYET HCKIIOUYUTENbHBIE 3HaHUS, aOCOJIOTHOE IIOHMMaHHUE CYTH
BOTIPOCOB, 0€3yKOPH3HEHHOE 3HAHUE OCHOBHBIX IMOHITHHN ¥ MOJIOKEHHIA TIO BOTIPOCAM;

- oyenxka «xopowoy (66-85 Oa;IOB) BBICTABISIETCS CTYAEHTY, €CIH CTYISHT BBITIOJHUII
nabopaTOpHYI0 paboTy CaMOCTOSITEIBHO B TIOJTHOM O00BEME C COONIOJEHHEM HEOOXOIUMOM
MOCNIE0OBATEILHOCTH JIEHCTBUH MPU HATUYUKM HECYIIECTBEHHBIX WM TEXHUYECKUX OIIUOOK;
JIEeMOHCTPHPYET TIyOOKOe 3HaHWE MaTepuala, IMPaBHIbHOE TOHWMAaHHWE CYTH BOIIPOCOB, 3HAHUE
OCHOBHBIX NOHSTHH U TIOJIOKEHUH 110 BOIIPOCaM, AOMYCKasi MUHMMAaIbHOE KOJIMYECTBO HETOUHOCTEH.

- oyenka «yoosiemsopumenvroy (51-65 0anIOB) BBHICTABISCTCS CTYACHTY, €CIIH CTYJACHT BBITOJHII
paboTy He MoJTHOCThIO, HO He MeHee 50% o0bema mpakTUYecKol paboThI, YTO MO3BOJISET MOIYYUTh
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IIPaBUJIbHBIE PE3YJIbTAaThl U BBIBOJBI; B XOJE NPOBEICHHs pPabOThl OBLIM AONYLIEHbI OLIMOKH;
JIEMOHCTPHPYET OOIIMe 3HAaHUS, HEAOCTATOYHOE MMOHMMAaHUE CYTH BOIPOCOB, HATU4Ke OOJIBIIOrO
qucia HEeTOYHOCTEH, HeOpexHoe 0(hOpMIIEHUE KOHTPOJIBHOM paboThI.

- OLIGHKa «HEYJIOBJIETBOPUTENBbHO» (MeHee 51 0ayioB) BBICTABISAETCA CTYAEHTY, €CIU CTYJEHT

BBITIOJIHWI PabOTy HE MOJHOCTHIO MM OOBEM BBIMOIHEHHOW 4acTH pabOThl HE MO3BOJSET CAEaTh
IIPaBUJIbHBIX BBIBO/IOB; B pa0OTE HE PACKPBHITO OCHOBHOE COJIEP’KaHHE BOIIPOCOB, UMEIOTCS OIIMOKHU B
pELICHNN 3aa4 U OCBELICHUM BOIIPOCOB 3aJaHMM, a TaK )K€ MMEIOTCS SIBHbIC NPU3HAKM ILIarhara.
Odopmiienre pabOTBl HE COOTBETCTBYET HpPEbsBIIsieMbIM TpeOoBaHUsAM. CTyHEHT AEMOHCTPHPYET

HCIIOHUMAHHWEC CYyTHU BOIIPOCOB, HC3HAHNEC OCHOBHBIX MOHITUM U IMOJIOKESHHUN O BOIIpoCcaM

2.6 Bonpocsl k 3K3aMeHy

Mooyns 1.

1. JeiictBus Hag matpuniamu. Ornepanuy HaJ MaTpUILIAMH.

2. Onpenenurenyu 1 X CBOICTBA.

3. OO6parnas marpuna. Panr marpuiibl.

4, OcHoBHble noHATUSA U onpenenenus CIIY.

5. Meton ob6patHot MaTpuilsl U paBusio Kpamepa.

6. Merton XKopaana-I'aycca. @yH1aMmeHTaIbHAsI CUCTEMA PEILICHUIA.

7. CucreMbl THHEHHBIX OTHOPOAHBIX ypaBHeHul (CJIOY).

8. BexTopsl Ha IVIOCKOCTH U B TPOCTPaHCTBE. N-MepHbIE BEKTOPBI U BEKTOPHOE NMPOCTPAHCTBO.
JInneitHas 3aBUCUMOCTB BEKTOPOB.

9. Pasmepnocts u 6a3uc JII1. Paznoskenue BekTopa 1o ero 6asucy.

10. EBxnnnoBbl npocTpancTBa. JIMHENHHbIE ONIEpaTopsl.

11. CoOcTBeHHBIE BEKTOPa U COOCTBEHHBIE 3HAUCHUS JIMHEHHOTO OnepaTopa.

Mooyns 2.

1. Paznuunble ypaBHEHUS NPSIMON Ha MJIOCKOCTH.

2. B3aumHoe pacrionoxeHue ABYX NpSIMbIX. YTOJI MEXAY IByMS MPSMBIMU.

3. Pasuunble ypaBHEHHUs IIOCKOCTH B IpocTpaHcTe RE,

4. B3anmMHOe pacnonokeHne IByX INIOCKOCTEN. YTOJI MEKIY ABYMS IUIOCKOCTSIMHU.

S. Pasnuunble ypaBHeHHUs npsmoii B R®,

6. B3anMHOE pacronokKeHne AByX IpsMEIX B RS,

7. VYpaBHeHHE NpsIMONM M ypaBHEHUE JIMHUM Ha IUIOCKOCTH. YCIIOBUS MApaJIJIEIbHOCTH U
MEPIEeHIUKYISIPHOCTH MPSIMBIX.

8. OxpyxHocTtb u Dmurc. ['unepbona. [Tapadona.

9. ITonatue 00 ypaBHEHHUH IJIOCKOCTH U MPSIMOM B IPOCTPAHCTBE.

Monayasb 3.

10. @yHk1Ms1. OCHOBHBIE ONIPEACTICHMSL.

11. OcHoBHbIE 371eMEeHTapHble QYHKIIUH, UX CBOWCTBA U IPaUKH.

12. IIpoctbie u cnoxHble MpoueHTHl. OnpeneneHus, GopMysbl U IPUMEPHI.

13. Beckoneuno maible 1 OECKOHEYHO OOJBIINE ITOCIIEA0BATEILHOCTHA U UX CBOMCTBA.
14. [Ipenen hbyHKIMM B TOUKE. OOI([XI;IOCTOpOHHI/Ie npeaensl. Teopemsl o mpeaenax (yHKIHiA.
15. Heonpenenénnocru Buna _»__ 0 w0, w—om. OnpeneneHusi 1 METObI PACKPBITHSL.

0
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16. Omnpenenenne HEPEPHIBHOCTH (HYHKIMU B TOUKe. OHOCTOPOHHSISI HENPEphIBHOCTH. CBONCTBA
(GyHKUMH, HENTPEPBIBHBIX HA [a;b].

17. Omnpenenenue NMpou3BOJHON (PYHKIMH, €€ T€OMETPUUCCKUM, (PU3NUECKUN U IKOHOMHYECKHIMA
CMBICIL.
18. Huddepennupyemocts u auddepeniman GyHKIUU OAHOW mepemMeHou. OmnpenencHus u
Teopema.
19. [TpaBuio HaxoXAeHUS U Ta0IMIIa TPOU3BOIHBIX.
20. [TpousBoanas cinoxuoit pynkiuu. Teopema. O000mEHHAS TaOIUIIA IPOU3BOIHBIX.
21. DnacTUYHOCTh (PYHKINU U €€ IPUMEHEHHE. DIACTUYHOCTh CIIPOCa OTHOCUTENILHO [IEHBI.
22. DKcTpeMyM (DYHKITMH OJTHOM repeMeHHoi. Heo0xommmoe ycmoBue 3KcTpeMyma.
23. JlocTaTouHOE yCIIOBHUE CYIIECTBOBAHUS dKCTpeMyMa (DYHKIIUU OJTHOM TIepeMeHHOH. TeopeMsl.
24, CxeMa uccienoBanus GyHKIUHA U TTOCTPOEHUS Tpaduka.
25. Haxosxnenne HamMeHbIIEro U HauOOJIbIIEro 3HaueHUH (DyHKIIUH.
Mogayas 4.
26.  YacrtHble U MOJIHBIC NpUpalleHUs GYHKIIMH MHOTUX MepeMeHHbIX. YacTHbIe mpou3BoaHbIe | 1
BBICIIETO MOPSAAKOB. CMeNIaHHbIe TIPOU3BOTHBIE.
27. HuddepeHunpyeMocTs PyHKIIMU MHOTUX IEPEMEHHBIX U OJMHBIN quddepeHman.
Omnpenenenus u Teopema.
28.  JlokanbHbIe SKCTpeMyMbl (DYHKIIMK MHOTHX niepeMeHHbIX. Onpenenenus. HeoOxoaumbie
YCIIOBHSI CYIIIECTBOBAHMS JIOKAJIBHBIX SKCTPEMYMOB. Teopema.
29.  JlocTtaTouyHBIE YCIOBHS CYIIECTBOBAHUS JIOKATBHBIX IKCTPEMYMOB (DYHKIIMY MHOTHX
IIEPEMEHHBIX. TEeOpeMBI.
30.  IlepBooOpasnas ¢hyHKIMS U HeonpeAenEéHHbIi uHTerpai. OnpeneneHus. CBoiicTBa
HEOIPEIEIEHHBIX UHTETPAIOB.
31. Tabnuua Heonpeen€HHbIX HHTErpaaoB. OCHOBHbBIE METO/IbI HAX0XKICHHUS HEONPEIeNEHHbBIX
MHTETPaJIoB.
32.  3amauu, NpuUBOJALINE K MOHATHIO ONpeeiEHHOro nHTerpana. OnpeeneHue u CBOUCTBa
OIPEACIIEHHBIX UHTETPAJIOB.
33. ®opmyna Hetorona-Jleitoauna. UHTerpupoBanue onpeienéHHbIX HHTETPaIoB 3aMEHO
MEPEMEHHOM U T10 YaCTSM.
34.  T'eoMeTpuyeckoe U Ipyrue NpuiIoKeHUs ONpeaeNEHHbIX HHTErPajoB.

2 ceM.

BOl'[pOCI)I K 3K3aMCEHY

Monayas 6.
1. Yucnossle psabl. Heo0XoauMelii Ipu3HaK cX0IUMOCTH. ['apMOHHUECKUit psi.
2. [TonoxurensHble psabl. JlocTaTOUHBIE TPU3HAKA CXOAUMOCTH.
3. 3HaKonepeMeHHbIe psisibl. AGCONIIOTHAS U yCIOBHAs cxoaumocTH. Teopema JleitbHuna.

4.Crenennble psaasl. Teopema AGens. MaTepBan u paaunyc cxoaumoctu. [lonsarue o psuax Teinopa
5.0npenenenne KOMIJIEKCHOTO YUCIa.

6. JleficTBHs Ha/l KOMIUIEKCHBIMH YHCIIAMHU.

7. Tpuronomerpuueckas ¢popmMa KOMIUIEKCHOTO YHCIIA.

8. opmyiia Myaspa.

9.TTokazarenpHas hopMa KOMIIJIEKCHOTO YHCIA.

10.®opmyna Ditnepa

Monayas 7.
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11.TTonsitue o Y. Ocuoubie onpenenenus Y I-ro nopsaka. 3anaya Komu.

12. JY |-ro nopska ¢ pa3ieJI€HHBIMU U pa3IeIISIIOIIUMUCS IEPEMEHHBIMMU.

13. Jlunetinbie /1Y |-ro mopsiaka.

14. Jluneiinbie /1Y Il-ro nopsiaka. CoiicTBa pelIeHU.

15. Jlunetinbie ogHopoansie Y |1-ro mopska ¢ mOCTOSTHHBIMH KO3 PHUITEHTaMHU.

16. Jlunetinsie HeonHopoaubie /1Y II-ro mopsinka ¢ mocTostHHBIME K03 duipienTamu.

Moayas 8.

17. Crnyuaitnbie coObiTUs. OCHOBHBIE ONIPEIEICHUS C IPUMEPAMH.

18. Kitaccnueckoe, CTaTUCTUYECKOE U TEOMETPUYECKOE ONIPEACIIEHUE BEPOSITHOCTH € IIOSICHEHUSIMHU
U IpUMEpamH.

19. Onpenenenus U GopmMyIibl KOMOMHATOPUKH C TPUMEPAMU IPUMEHEHUS TIPH HAXO0XKICHUN
BEpPOSITHOCTEH.

20. OnpeneneHust CyMMBI M IPOU3BEACHUS 2-X COOBITUH ¢ 0000IIECHUSMY, MTOSICHCHUSIMH U
MIPUMEPAMHU.

21. Teopema cl0XKeHUsT BEPOSITHOCTEH 2-X HECOBMECTHBIX COOBITUH CO CIECICTBUAMH U
J0Ka3aTeIIbCTBAMH.

22. 3aBHUCHMbIE, HE3aBUCUMBIE COOBITHS, YCIIOBHASI BEPOSITHOCT, OTIPeIeIeHus], 0000IIeHUS 1
MIPUMEPHI.

23. Teopema yMHOKEHUS BEPOSTHOCTEH 2-X HE3aBUCUMBIX COOBITHH C JOKA3aTeIbCTBAMU H
MIPUMEPOM.

24. Teopema yMHOXEHHS BEPOSTHOCTEH 2-X 3aBUCHMBIX COOBITHI C JOKAa3aTeIbCTBAMH U
MIPUMEPOM.

25. BeposiTHOCTE nOsIBIIEHUS XOTsI ObI OJJTHOTO U3 NHE3aBUCUMBIX B COBOKYITHOCTH COOBITUH C
JI0Ka3aTeIbCTBOM U IPUMEPOM.

26. Teopema c10KeHHST BEPOSTHOCTEN 2-X COBMECTHBIX COOBITHI € JIOKA3aTEILCTBOM H ITPUMEPOM.
27. ®opmyia nonHoi BepositHOocTH. [TocTaHOBKA 3a71auM, BEIBOJ] (POPMYJIIBI U IIPHUMED.

28. ®opwmyna baiteca. [locranoBka 3a1auu, BEIBO (HOPMYJIIBI U IPUMED.

29. ®opmyna bepuymnu. IToctanoBka 3a1a4u, BbIBOA (YOPMYJIBI M TPUMED.

30. JlokanbHas Teopema Jlamiaca: moctaHOBKa 3ajauu, MOSCHEHUS U (POPMYITHUPOBKA TEOPEMBI.
3L ®opmyina [Iyaccona: moctaHoBKa 3a/1auu, MOSICHEHUS ¥ (POPMYTUPOBKA TEOPEMBI.

32. Nurerpanbhas Teopema Jlarmmaca: mocTaHOBKA 3a/1a4H, MOSACHEHUS U (DOPMYIIUPOBKA TEOPEMBI.
33. BeposTHOCTh OTKIIOHEHUSI OTHOCUTEIBHON YaCTOTHI OT TOCTOSIHHOM BEPOSITHOCTH B
HE3aBHCHUMBIX UCIIBITAHUAX: TIOCTAHOBKA 33J]a4l U BBIBOJ (JOPMYJIBL.

34. Muckpernslie n HenpepsiBHbIE CB. 3akon pacnpenenenus JICB. MHoroyronsHuk
pacnpeznenenus. Onpesenenus, NOSICHEHUS U IPUMEPBI.

35. BuHOMMHAIBHBIN 3aKOH pacIipeiesieH s : TOCTaHOBKa 3a/1aui, 0O0CHOBaHHE 3aIMCH 3aKOHA U
IpUMED.

36. WnterpanbHas ¢-g pacupenenenus F(x): onpenenenue u npuMep HaxoxaeHus ¢pyHkuuu F(X) ¢
MMOCTPOSHUEM €€ TpaduKa.

37. CgoiicTBa nHTerpasibHON pyHkuuu F(X) ¢ moKa3aTeabcTBaMu U IPUMEpPaMHU.

38. Huddepennmanbuas pyHkius pacipeneneHus {(x): onpeaeneHus 1 CBONCTBA C
JI0Ka3aTeNbCTBAMM.

39. Maremaruueckoe oxxunanue JICB: onpenenenue, npuMep 1 000CHOBaHUE BEPOSITHOCTHOTO
cmbiciaa M(X).

40. Marematnueckoe oxxuganne HCB: mosicHeHre 1 000CHOBaHHUE ONPEICTICHUS.

41. CBolicTBa MAaTEMAaTUYECKOTO 0XKHUIaHUS C JOKA3aTelIbCTBAMHU.

42. Jucnepcusi: HOHATHS OTKJIIOHEHHUS, KBajpaTa oTkioHeHus JJCB u 3anucu 3aKoHOB UX
pacnpenenenus. Onpenenenue nucnepceun [ICB X u popmyra ee HaxoXICHHS.

43, Onpenenenne nucnepcun st HCB X. CBolicTBa AUCIIEPCHH € TOKA3aTeIbCTBAMHU.

44.  BrsectH dhopMyny HaxoxaeHus gucnepenu: J(X)=M(x?)-M4(X).
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45, Haxoxnenne M(X) o ¢popmyie: M(X)=np. opmynpoBka TeOpeMbl, J0Ka3aTEILCTBO U

npumep.

46. Haxoxnenue JI(x) mo popmyine (x)=npq. PopMynupoBKa, 10Ka3aTEIHCTBO U IPUMED.

47. Omnpenenenue cpeHero KBaapaTudeckoro OTKIOHEHUS K TEopeMa O CPeTHEM KBaJIpaTUYECKOM
OTKJIOHEHUH CyMMBbI U B3aUMHO He3aBUCHMBIX CB.

48. OnuHakoBO pacripesieJieHHbIE U B3aUMHO He3aBucumblie CB u Teopema o 4iciioBbIX
XapaKTePUCTUKAX MX CPEIHEro apupMeTUIeCcKOro.

49, Pacnipenenenue [lyaccona. [IpocTeiinmmii TOTOK COOBITHH.

50. PaBHomepHoe pacnipenenenne HCB: onpenenenue, BeiBox popmyin aist pynkuuit f(x), F(x), nx
rpaduku.

51.  BoiBoja (hopMyt ISl YHCIOBBIX XapaKTEPUCTUK PaBHOMEPHO pactpenenerHoit Ha [a;b] HCB X.
52. ITokazarenu pacnpenenenus HCB X: onpenenenue, BeiBo hopmyan st dyuknui f(x), F(X),
WX rpadyKu ¥ YMCIOBBIC XapaKTCPUCTUKH IS X.

53. Hopmanbnoe pacnipenenenue s HCB X: onpenenenue, rpaduk s f(x), cMbICI napaMeTpoB,
(bopMyIIBI HAXOXKICHUS BEPOSITHOCTEH, MpaBmiio 36.

54. [Tonsitue o MHoromepHbix CB. 3akoH pacnpeaeneHue Juist IByMepHoil nuckpetHoi CB.

55. KoppensiiuoHHbIif MOMEHT: onpeeNieHUue, TEopeMa ¢ I0Ka3aTeIbCTBOM, CIEICTBUE U
3aMeyYaHue.

56. Koadduiment koppensiiuu cnydaiiHeix BenuduH X 1 Y. KoppenupoBaHHOCTb U 3aBUCUMOCTb.

OrmpesienieHust v MOSCHEHMUSL.

Mopayas 9.

57. DONeMEHTbl MaTeMaTH4YECKON CTATUCTHUKH.

58. [TonsiTue o BeIOOpOuUHOM MeToAe. OCHOBHBIE ONPEIEICHHS U TIOSICHEHUSL.

59. Craructuueckue pacrpeaeaeHus BBIOOPKHU: OCHOBHBIE MTOSICHEHUSI , ONIPEIEICHUSI U IPUMEPHI.
60. [TosuroH u rucTorpaMMa: ONpeAcaeHus, MOICHEHHUS U TPUMEPBI.

61. Omnuprueckas QyHKIHS paclpeesieHHs: ONpeelieHne, CBOUCTBa pyHKImu F*(X) u mpumep.
62. OreHka napaMeTpoB MO BBIOOPKE: MOSICHEHUS U OIIPEICIIEHUS] CMEIIEHHOCTH,
COCTOSITENILHOCTH U 3((HEKTUBHOCTH OLEHKH.

63. ['enepanbHas 1 BbIOOpoUHas cpenHue. OleHKa reHepaabHON cpeTHen.

64. ['enepanibHas u BeIOOpoUHas aucrepcuu. OneHKa reHepaabHON TUCTIEPCHH.

65. HcnpasnenHas gucnepcus. OMIUPUUECKUN CTaHAAPT.

66. HHTepBanbHble OLIEHKH, HOHITHS TOYEYHOT'O U MHTEPBAJIbHON OIIEHOK HEU3BECTHBIX
IIapaMeTPOB, JOBEPUTEILHON BEPOSTHOCTH U JJOBEPUTEIBLHOIO HHTEPBAJIA.

67. JloBepuTenbHbBIN UHTEPBAI AJIs OLIEHKH HEU3BECTHOTO MATEMaTHUYECKOI0 0KUIaHUS TIPU
HOpPMAaJIbHOM PacHpeeNIeHUH ¢ BBIOOPOM pe3yJibTara.

68. JloBepuTENbHBIN HHTEPBAJI AJIs1 OLIEHKH HEM3BECTHOT'O CPEHETO KBAJIPaTUUHOIO OTKIOHEHUS
C HOPMaJIbHOTO pacIpeieleHHUs.

69. Meton npousBeeHHs sl BHIYUCICHUS BBIOOPOUHOM cpeiHel U BBIOOPOUHOM TUCTIEPCHU.

70. [ToHsiTHE KOPPENSIIMOHHOTO U PErPECCUBHOTO aHAJIN30B U NX OCHOBHbIE 33/1a4H.

71. Br16opounslii ko3 durment koppensuun. O6ocHoBaHNEe POPMYIIBI U MOSICHEHHS.

72. Koppensiunonnas tabnuua.

73. Kpussie perpeccun.

74. Br16opouHble ypaBHEHUS MPSIMOIl TUHUM PErpecCUy: MOCTAaHOBKA 3a/1auM, KPAaTKOE MOSICHEHHE

U pe3yJbTar.

Kpurtepun ouenku:

- oyenra «omauyroy (86-100 06anIoB) BBHICTABISETCS CTYACHTY, €CIIM OH TNTyOOKO M MPOYHO YCBOMII
IPOrpaMMHBIM MaTepHuall, MCUEpIBIBAIOLIE, IOCIEI0BATENbHO, YETKO M JIOTMYECKH CTPOHHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPUIO C TMPAKTHUKOW, CBOOOJHO CHpAaBISIETCS C 3aJadaMH,
BONpPOCAaMU M JPYTMMHU BHJAMHU NPUMEHEHUS 3HAHWUH, NPUYEM HE 3aTPyAHSAETCS C OTBETOM IIpH
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BUJIOM3MEHCHUH 3aJ]aHWM, WCIIONB3YeT B OTBETE MarTepHaj pa3IHMYHOW JIMTEPATyphl; MPABHIBHO
00OCHOBBIBACT MPHUHITOE HECTAHIAPTHOE PEIICHHE; OTBETHI Ha IOCTABICHHBIE BOIPOCHI U3JIAraloTCs
JIOTHYHO, TIOCJIEJIOBATEIILHO U HE TPEOYIOT JONOJHUTENBHBIX MTOSICHECHUH;

- oyenka «xopomoy» (66-85 0ayIOB) BBICTABISETCA CTYACHTY, €CIM OH TBEPIO 3HAET MaTepual,
IpaMOTHO M MO CYIIECTBY HM3JIaraeT €ro, He AOIMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
Boripoc.  OTBETbI HAa  TOCTaBJICHHBIE  BONPOCHI  HM3JIATalOTCS  CHUCTEMATH3MPOBAHO |
MocJe10BaTeNbHO. [IpaBUIIbBHO TPUMEHSIET TEOPETUYECKHE TOJIOKEHUS NPU PEIICHUH MPAKTHYECKUX
BOITIPOCOB U 3aj1a4, BJIaJieeT HEOOXOAMMBIMH HABBIKAMH U MPHEMaMH WX BBIIIOJHEHHS, a TAKIKE UMEET
JOCTaTOYHO IMOJIHOE MPEACTABICHNE O 3HAYMMOCTH 3HAHUN 110 JAHHOW JUCUUILINHE;

- oyenka «yoosnemeopumenvroy (51-65 GaaoB) BBICTABIACTCS CTYIACHTY, €CIH OH MMECT 3HAHUS
TOJIBKO OCHOBHOT'O MaTepuayia, HO HE YCBOWJI €ro JeTaliei, JoIycKaeT HEeTOYHOCTH, HEJOCTATOYHO
npaBUiIbHBIE (OPMYJTUPOBKH, HApYIICHUS JIOTHYECKOW TIOCIEIOBATEIBHOCTH B  M3JIOKCHHH
MPOrPaMMHOTO MaTepHala, HCIBITHIBACT CIOXHOCTH NPU BBIIOJHEHUH NPAKTUYECKUX pPadOT
3aTPYAHSETCSl CBSI3aTh TCOPHUIO BOIPOCA C TMPAKTUKOW. JIeMOHCTPHPYIOTCS MOBEPXHOCTHBIC 3HAHHS
BOIIPOCA; JOMYCKAIOTCS HAPYIICHUSI HOPM JIUTEPATypHOU PEUH.

- oyeHKa «HeyoosnemeopumenvHoy (MeHee 51 0alioB) BBICTABISETCS CTYAEHTY, €CIM OH HE 3HAET
3HAYUTENBHON YacTW NPOTPaMMHOTO MaTephalia, HEYBEPEHHO OTBEYAET, JIOIYCKAeT CEpbe3HbIC
om0k, Marepuan H3llaraeTcsi HEroclIeI0BaTeIbHO, COMBYMBO, HE IMPEICTABISET OMpPEACICHHON
CHCTEMBl 3HaHUH 1Mo nuctuiuimHe. OTBETHl Ha JONOJIHHUTENBHBIE BOMPOCH OTCYTCTBYIOT. MMeroTcs
3aMETHbBIC HAPYIICHUSI HOPM JIUTEPATYPHOU PEUH.



