[loKyMeHT noanMcaH NpocToi 31eKTPOHHOM NOANUCHIO
WUHdopmaumsa o Bnagenbue:

®WO: Kpbinosa Jliogmuna BsyecnaBoBHa

[lomxHocTb: MpopekTop no y4yebHo-MeToaMuecKoi paboTe
[Jlata ﬂO@xMWG)2($5 07:44:19

YHUKANbHBIA NPOrPaAMMHbIiA KITHOY:
b066544bagle f] 63271h2

U BBICLLEIO OBPA30BAHUS POCCUMUCKOM
OEJIEPALIUU

OENEPAJIbHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbBHOE
YYPEXJAEHUE BbICLLIEIO OGPA30OBAHUA
«JIOHELIKWA HALIMOHAJIbHbIM YHUBEPCUTET 2KOHOMHUKHU U
TOPI'OBJIM UMEHH MUXAWJIA TYTI'AH-BAPAHOBCKOI'O»

Kadenpa Beiciueii 1 npuKIaaHOH MaTEeMaTHKH

(1mevcnonanme kadeapu)

H.B. I'peunna

OLIEHOYHBIE MATEPHAJIBI

no y4eOnoit ancuuniaune

B1.0.06 BbICIIAA MATEMATHKA

(i W Masmenonaene YO0 INCUMILINMI, NPAKTHKH)

13.03.

HCPreTHHCCKOC Malllu

HHC

(X0 M HAMMCHOBAINS HAPSBRICHHR NOATOTOBKM)

Xonoaun

MallHHbI K

(HAMMCHOBIHHE NPOPHIE NOITOTORKI, NPH OTCYTCTRAMM CTASHTCA NPONCPK)

PaspaGorunk:
cr.npen. % B.C. [Oauua
cT.npern. W 5 A.B. CKpHHHHK

OueHouHbIe MaTepHabl PACCMOTPEHBI H YTBEPK/CHB! HA 3aceAaHiH Kadeaps!
ot «f» LR 2025 r., npotoxon Ne 7%

Jloneux 2025 r.



1. IlacnopT

OLICHOYHBIX MATEPHUAJIOB MO Y4eOHOH TUCIHUIIJIMHE
Buicniasgs MaTeMaTHKA

[lepeuenb KoMIIeTECHIIMH, (OPMHPYEMBIX B PE3yJIbTaTe OCBOCHHS YYCOHOW JHCIUILUTHHBI
(Momyns):

Tabmuma 1

Ne | Kon 1 HaumeHOBaHMe Kontponupyemsie Orarbl
/1 | KOHTPOJUPYEMOH pas3zensl (TeMbl) yueOHON TUCIUTUINHBI, (dhopmupoBaHus

KOMITETCHIINU MPAaKTUKA (cemectp

HA3YUYCHUS)

1 OIIK-3 Cnocoben Tewma 1. DneMeHTHI THHEHHON 1 BEKTOPHOI ]

HNPUMEHSATD anreOpsL.

COOTBETCTBYIOLIUNA Tema 2. AHaTUTHIECKAs TCOMETPHS. 1

¢duzuko-

MATEMATHICCKILL Tema 3. Hpegen YUCJIOBOM MOCJIEI0BATEIIBHOCTH
nu HKIOWHU. >aMCcUYaTCIIbHBIC IIPCICIIbI.
arnmapar, MeTObI bymkn pea
Tema 4. beckoHeYHO-MaJIbIE 1 OECKOHEYHO-

a”HaJIM3a u 1
OoypIie BenMUrMHbBL. HempeprIBHOCTD (hYHKITHH.

MOACTHPOBAHHA, Tema 5. Tuddepenumnan GyHKIuu oqHON
TCOPCTHYCCKOTO N nepeMeHHo. OCHOBHBIE TEOPEMBI 1
OKCHEPUMEHTATIBLHOIO | y¢h(hepeHIMATBLHOIO HCUHMCIICHHS.
HCCIICAOBaHNA TIpH Tema 6. [Iuddepenimponanne GyHKIMA 1
pCeHICHAHN HECKOJIbKHX IIEPEMECHHBIX.
npodeccCHOHaNBHBIX Tema 7. Uccnenosanue QyHKIUH OIHOM 1
3a1a4 TIepeMEHHOH M TOCTPOCHHUE ee rpaduka.

Tema 8. [IpuMeHeHUe TPOU3BOIHOM ISt

HaXOXKICHUSI HANOOJILIINX (HAUMEHBIITHX ) 1

3HAYEeHUH (QyHKIMH.

Tema 9. UccnenoBanne hyHKITMH HECKOIBKIX
MIEPEMEHHBIX Ha SKCTPEMYM, YCIOBHBIN 1
IKCTPEMYM.

Tema 10. IlepBooOpa3nas. Heonpenenennsrit
nHTerpasl. OCHOBHBIE METOJIbI MHTETPHUPOBAHHS.
Tema 11. HTErpripOBaHNEe TPUTOHOMETPUUYECKUX
W UppaloHalbHbIX QyHKIWH. MHTEerpupoBanne 2
MIPaBWIbHBIX PallMOHAJIBHBIX IPOOeH.
Tema 12. OnpeneneHnsiii uaTerpan. Ero

cBolicTBa. [[puMeHenune onpeieIeHHOro 2
HUHTCIrpaJia.

2 OIIK-3  Cnocoben | Tema 13. HecoGCTBeHHBIH HHTETpa. 2
TIPUMCHATD . Tema 14. 3agaum, nOpUBOAUMBIE K
COOTBCTCTBYIOLIMU nudepeHanTbHBIM YPaBHEHUSIM.

(prsuKo- . OcHoBuble mnoHATHA. [{uddepenianbabe 2
MaTCMATHHCCKIH ypaBHeHust | mopsnka: ¢ pazleneHHBIMU
aftmapar, METOZE! | 1repeMeHHBIME, OIHOPOIHEIE, THHEHHBIE.
aHaJn3a u

Tema 15. luddepennmansusie ypaBHenus 11
MOJIETTUPOBaHUS,

MOpAJIKA, JIOITyCKaIOII1e MIOHV>KEHUE
T TUYECKOT "
COPETHHCCKOTO nopsanka. lupdepenunansasie ypapuenus 11 2
AKCIIEPUMEHTAILHOTO o

NOpsAJKa  JUHEMHBIE C  MOCTOSHHBIMHU
UCCIIEIOBaHUs  IIpH
ceeao P K03 duULHeHTaMH.
pelieHnn

Tema 16. Uucnosbsie psnael. HeoOxomammoe
yCIIOBHE CXOJIUMOCTH. JlocTatouHsle




Ne | Kox v HaumMeHOBaHUE KonTponupyemsbie Oransl
/11 | KOHTPOJUPYEMOi paznensl (TeMbl) y9eOHOH TUCITATIINHEL, dhopMupoBaHuUs
KOMITETECHIINU MPAaKTUKU (cemectp
W3Y4EHHUs)
npodeccnoHambHbIX IIPU3HAKU CXOAUMOCTH 3HAKOIIOCTOSHHBIX
3a1a4 psa0oB.

Tema 17. 3HakouepeAyrONIMECs YHUCIOBbBIC
psabl. YciaoBHaAsA U aOCOMIOTHAS CXOJUMOCTH.
Crenennsie psiabl. O01aCTh CXOAUMOCTH.

Tema 18. PaznoxxkeHue dIeMEHTapHBIX
¢bynkuuii B psnel Teitmopa u MaxkiopeHa.
[Ipumenenune psgoB B NPUOIHIKEHHBIX
BBIUHCIICHUSIX.

Tema 19. DneMeHTHI KOMOMHATOPHOTO
aHanu3a. Krnaccuueckoe M CTaTUCTHYECKOE
omnpeesieHUs] BEPOSTHOCTH.

Tema  20. TeopeMbl  clOXeHUST U
npousBeieHus  BeposTHocTed.  Dopmyna
nojHou BepositHocTH. Dopmyna baiieca.

Tema 21. IloBTOpHBIE  HE3aBHCUMBIEC
WCIIBITAHUSI.

Tewma 22. OcHoBHbIE OHATUSA. IHTErpanbHas
u g epeHraIbHas GbyHKIMN
pacnpesiesieHus: U MX CBOICTBA.

Tema 23. YucioBble XapakTEPUCTUKU
CITy4allHBIX BEJIMYMH. 3aKOHBI
pacripeniesieHus: CIy4ailiHbIX BETUYMH. 3aKOH
OOJIBIINX YHCEIL.

Tema 24. BpiOOpouHBIf MeTOx H  €ro
COCTaBHbIE YacTHU. XapaKTEPUCTUKU YPOBHS
U BapuaIyH.

Tema 25. [TocTpoenue 3aKOHOB
pacnpeneneHus o CTaTHCTUYECKUM
nanHbiM.  Kpurepunm cormacust Ilmupcona,
Koamoroposa, ScTtpemckoro,
PomanoBckoro.

Tema 26. Buael 3aBUCHMOCTEH MEXIy
CIy4YalHBIMU  BenM4YMHaMH. HaxoxnaeHue
[1apaMeTpOB ypaBHEHUS JIUHENHON
perpeccun. Koaddurment koppensun.

Tema 27. Henunelinas perpeccus.
Koppemsauuonnsle otHomenus. [lonstne o
MHOKECTBEHHOW JINHEMHON PErPECCHH.




2. Iloxa3zareju oleHUBAHUA KOMIIEeTEHIIUH

Tabnuna 2.
Ne | Kon Kona u naumenoBanue | Kontposmpyembie HanmenoBanue
/1 | KOHTPOJIUPYEeMOi HMHJMKaTOpa pa3zeibl (TEMBbI) OLIEHOYHOI'0
KOMIIETEHIINH JOCTUKEHUS y4eOHOM TUCIUIUIMHBL | Cpe/ICTBa
KOMITETCHITHH
1 OIIK-3 OIIK-3.1. Ilpumenser | Tema 1. DmeMeHTHI TECTUPOBAHUE
MaTEMATHYCCKUU JIMHEHOU U
armapar 5 BEKTOPHOM aJreopshl.
AHATIMTHICCKON | Teng 2, SKCIIPECC-OIPOC
reoMCETpuH, JIMHCUHOU AHaTHTHYECKAs
anreOpsl,
I depeHInanbsHOro 1 [COMCTPUAL.
MHTErPATHHONO Tewma 3. [Ipenen CaMOCTOSTENILHAS
pcuncnenns pyHkupn | YMCIOBOH pabora
OJIHO# IepPeMEHHOM MOCNeA0BATEIHHOCTH U
OIIK-3.2  Ilpumenser | QyHKIUH.
MaTeMaTHYECKUI 3ameyareibHbIe
armapar TeOopHUAd HpeIIeJH)I.
byHKIME  HECKONBKUX | Tema 4. BeCKOHEYHO- | KOHTPOJIbHAS
TICPEMCHHBIX,  TCOPHH | yianpie n GeckoHeuHO- | paboTa
ymeuuuid 00JbIlIe BETHYHHBI.
KOMIIJICKCHOT'O
[IEPEMEHHOI0, TEOPHHU HenpeprisrocTh
pAnoB, TEOpUHU hynKim.
1 depeHIHATEHBIX Tema 5. TECTUPOBAHUE
ypaBHEHHi Juddepennman
GYHKIIUN OHON
[IEPEMEHHOM.
OcHOBHBIE TEOPEMBI
T epeHIaIbLHOro
MCUHNCIICHUSI.
Tema 6. JKCIIPECC-OIPOC
Huddepenunponanue
(GYHKIIUN HECKOIBKUX
NIEPEMEHHBIX.
Tema 7. UcciienoBanue | caMOCTOSITENbHAS
GYHKIIUM OHON pabota
IIEPEMEHHOM U
MIOCTPOEHHUE €€
rpaguka.
Tema 8. [Ipumenenue | camocTosITeNbHAs
MIPOU3BOHOM ISt pabora
HAXO0XKICHUS
HanOOJIBIIINX
(HaMMEHBIITNX )
3HaYeHUH QyHKIHU.
Tema 9. MccnenoBanue | KOHTPOJIbHAS
(GYHKIIMM HECKOJBKUX | paboTa

MIEPEMEHHBIX HA
AKCTPEMYM, YCIOBHBII
IKCTPEMYM.




Ne | Kox Kon u HanmenoBanue | KonTponupyemsie HanmenoBanue
/T | KOHTPOJIMPYEMOM WHIUKaTOpa paznesnsl (TEMBI) OIICHOYHOT'O
KOMITETEHIIMH JOCTHKECHUS y4eOHON JUCHUIUIMHBL | CPEJCTBA
KOMIIETEHIIMHU
Tema 10. TECTUPOBAHUE
[TepBooOpaznas.
Heonpenenennsiii
uHTerpaj. OCHOBHbIE
METO/IbI
MHTETPUPOBAHUS.
Tema 11. 3KCIPECC-OMPOC
NurerpupoBanue
TPUTOHOMETPUUECKUX
Y UPPALMOHATIBHBIX
GyHKIMi.
HNnTerpupoBanue
MIPaBUIIbHBIX
panuoHaIbHBIX
JPOOCH.
Tema 12. CaMOCTOATENIbHAs
OnpeneneHHbIi pabota
uaTerpai. Ero
CBOICTBA.
[Ipumenenne
OTIPEIETICHHOTO
MHTErpaja.

4 OIIK-3 OIIK-3.3  Ilpumenser | Tema 13. KOHTPOJIbHAS
MaTeMaTHYECKHH Hecob6cTBeHHBIH pabota
arrapar 5 TCOpUH HHTeraJ'I.

BEpOATHOCTCH " | Tema 14. 3anaun, TECTUPOBAHHE
MaTEMATHYCCKOU

CTATHCTIKIL MIPUBOJUMBIE K
OIlK-3.4 IIpumenser AP PepeHIaTbHbIM
MaTeMaTUYeCKUI YPaBHCHHAM.

almapar  UHCIEHHBIX OCHOBHbIE TTOHSTHSI.
METOJI0B Huddepennmanbpapie
OIIK-3.5 ypaBHeHus | nopsiaka:
HemoHcTpupyet C pasAcICHHLIMU
NOHUMaHHEC NEPEMECHHBIMU,
(u3uUeCKUX SBICHUN U OJTHOPOJTHBIE,
NIPpUMCHACT 3aKOHBbI JIHHCIZHLIC.

MCXaHMEH, Tema 15. AKCIPECC-O0MPOC
TCPMOJUHAMUKU,

3JIEKTPUYECTBA u AuddepennnanHbie
Mar"d€Tmui3ma, OIITHUKHU, ypaBHeHHﬂ 1 HOp ATIKa,
KBAaHTOBOH MEXaHUKH H IIOHYCKaIOH_[I/IC
ATOMHOIA ¢usnkn | OHMKCHHE MOPSIIKA.
(37eMeHTBI) Huddepennnansabie
OIIK-3.6 ypaBHenus Il mopsiaka
JleMoHCTpUpyeT JIMHEWHBIE C
IIOHHMMaHune HOCTOSIHHBIMU

XUMUYCCKUX ITPOLCCCOB

KO3 PHUIHEHTAMHU.




n/a

Kon
KOHTPOJUPYEMOU
KOMIICTCHIINHU

Kon u HaumeHoBaHue
WHIUKaTOpa
JIOCTHKEHMS
KOMIIETEHIUH

KonTponupyemslie
paznesnsl (TEMBI)
y4eOHON JUCHUTIITMHBI

HanmenoBanue
OIIEHOYHOT'O
CpeacTBa

1 3HAHUC OCHOBHBIX
3aKOHOB XHMHH.

Tema 16. Uucnossie
psanel. Heo6xomumoe
YCJIOBHE CXOJMMOCTH.
JlocraTouHble
MPU3HAKU CXOJJUMOCTH
3HAKOMOCTOSIHHBIX
PSIOB.

CaMOCTOSITENIbHAS
pabora

Tema 17.
3HaKoYepeyouecs
YHUCJIOBBIC PSIBI.
YcnoBHas u
abcoJrroTHas
CXOJUMOCTH.
CTencHHBIC PSAIBI.
O01acTh CXOJIMMOCTH.

CaMOCTOSTEIbHASI
pabota

Tema 18. Paznoxxenue
AJIEeMEHTaPHBIX
GbyHKIUH B psAIBI
Tewmopa u
Makxkiiopena.
IIpumeHeHue psaoB B
MPUOJIMIKEHHBIX
BBIYHCIICHUSIX.

KOHTPOJIbHAsI
pabora

Tema 19. DieMeHTHI
KOMOMHATOPHOTO
a”ajan3a.
Knaccuaeckoe n
CTaTUCTHYCCKOE
onpeeaeHus
BEpPOSITHOCTH.

IKCIPECC-O0IIPOC

OIIK-3

OIIK-3.3  IIpumenser
MaTeMaTHYEeCKUI
amnmnapar TEOPUHU
BEPOATHOCTEMN 51
MaTeMaTUYECKOM
CTaTUCTHKH

OIlIK-3.4  Ilpumenser
MaTeMaTUIeCKUU
amnmnapar YHCIICHHBIX
METOJIOB

Tema 20. Teopemsl
CIIOXKEHUS U
[IPOU3BEACHUS
BEPOSITHOCTEH.
dopmyJia MOJTHON
BEPOATHOCTH.
Popmyna baiteca.

IKCIIPECC-0MPOC

Tewma 21. IToBTOpHBIE
HE3aBUCHUMBIE
UCIIBITAHUSL.

caMOCTOsITeNbHAs
pabora

Tema 22. OcHOBHBIE
TTOHSITHSL.
WHTerpanbHas u
muddepeHIanbHas
byHKIAHA
pacmpeaeneHus U ux
CBOMCTBA.

TECTUPOBAHUE

Tema 23. HuciaoBeie

KOHTPOJIbHAs




Ne | Kox Kon u HanmenoBanue | KonTponupyemsie HanmenoBanue
/T | KOHTPOJIMPYEMOM WHIUKaTOpa paznesnsl (TEMBI) OIICHOYHOT'O
KOMITETEHIINH JOCTHKEHUS y4eOHOI TUCIMIUIMHBI | CPEICTBa
KOMIETEHIINH
XapaKTePUCTUKH pabota

CITyYaiHBIX BEJIUYHH.
3aKOHBI
pacnpeeneHus
CITyYaiHBIX BEITUYHH.
3aKOH OOJIBIINX YHCEL.

Tema 24. Be160pouHbIii
METOJI ¥ €ro
COCTaBHBIE YaCTH.
XapakTepuCTUKU
YPOBHSI M BapHAIUH.

IKCIIPECC-0MPOC

Tema 25. ITocTpoeHue
3aKOHOB
pacnpeneneHus 1no
CTaTUCTUYECKUM
JnaHHbIM. Kputepun
cornacus [Inpcona,
Konmoropoga,
Slerpemckoro,
Pomanosckoro.

TCCTUPOBANC

Tema 26. Bunbt
3aBUCUMOCTEN MEXY
CIIyYailHbIMU
BEJINYMHAMU.
Haxoxnenue
[1apaMeTpoB
YpaBHEHUS JIMHEMHOMN
perpeccuu.
Koadpdunuent
KOppEISALHH.

TECTUPOBAHUE

Tewma 27. Henuneitnas
perpeccus.
Koppensunonnsie
oTHouleHusd. [lonsitue
0 MHOXECTBEHHOMH
JIMHEHHOM pPEerpeccum.

KOHTPOJIbHAsA
pabota

Tabnuua 3. Kpurepuu u mikana oleHUBaHMs [0 OLIEHOYHOMY MaTepuary
«KonTponeHas padota» (1-2 cem./3 cem.)

Ixama oneHUBaHUA
(nHTEpBaAN OAIIIOB)

Kpurepnii onieHuBanus

21-25/8-10 KonrtposnbHas paboTa BBINOIHEHA Ha BHICOKOM ypOBHE (IIpaBUIIbHBIE
otBeThl 1aHbl Ha 90-100% BompocoB/3aay)
15-20/5-7 KontponbHas paboTa BbINOJIHEHA Ha CpEAHEM YPOBHE (IpaBUIIbHbIE

OTBETHI AaHbl Ha 75-89% Bomnpocos/3aaay)




IITkana oneHUBaHUS
(nHTEpBa) OAIIIOB)

Kputepuii onennBanus

10-14/4-6 KonrtponbHas paboTa BBIIOJHEHAa HAa HU3KOM ypOBHE (IpaBUIIbHBIC
oTBETHI J1aHbl Ha 60-74% BornpocoB/3a1ay)
1-9/1-4 KonTponbHast paboTa BBIIOJIHEHA HA HEYOBJIETBOPUTEIHLHOM YPOBHE

(mpaBUJIbLHBIE OTBETHI AaHbl MeHee YyeM 60%)

Tabnuna 4. Kputepuu u mikana oleHUBaHUS 110 OIICHOYHOMY MaTepHary
«9kcnpecc-onpoc (ycTHbIi ompoc)» (1-2 cem./3 cem.)

[ITxana oueHUBaHUS
(nHTEpBaI OAJIOB)

Kputepuu onienuBanus

3/2

OTBET JaH Ha BBICOKOM YpOBHE (OOydaroluiics B IOJHONH Mepe
OTBETUJI HA MOCTABJICHHBIA BOMPOC, MPHUBEJI apTyMEHTHI B IMOJIB3Y
CBOMX CYKICHMI)

2/1

OTBET JIaH Ha CpeAHEM ypoBHE (00yUaroIuiics B LIEJIOM OTBETHJI Ha
IIOCTaBJIEHHBIM BONPOC, IIPUBEI apryMEHTbl B II0JIb3y CBOMX
CYXJIEHUI, TONyCTUB HEKOTOPbIE HETOUHOCTH U T.I1.)

0-1/0

OTBET JaH Ha HU3KOM YypoBHE (OOydYaromwuiics JOMyCTHII
CYIIECTBEHHbIE HETOYHOCTH, C OIMOKamMu, U T.I.), WIK Ha
HEYJI0OBJIETBOPUTEILHOM YPOBHE, UM HE JaH BOBCE (00yUaronuiics
HE TOTOB, 3aTPYAHIETCSI OTBETUTH U T.I1.)

Ta6n1z1ua 5. KpI/ITepI/II/I U IIKaJIa OOCHHUBAHUSA 110 OUCHOYHOMY MaTepualry

<<3a,Z[aHI/I$I JJIA CaMOCTOSITEILHOM pa6OTLI»

[[Ixana oneHUBaHUS
(uHTEpBaJ OAJITIOB)

Kpurepnii onieHuBanus

33.]_'[3HI/I$I JIJISL CaMOCTOSITEILHOM pa6OTLI BBIIIOJIHCHBI Ha BBICOKOM

4 ypoBHe (npaBuiibHbIE OTBETHI AaHbl Ha 90-100% BompocoB/3axaq)
2-3 3amaHusi IJi1 CaMOCTOSITENIbHOM pa0OoThl BBINOJHEHBI Ha CpelHEM
ypoBHE (MpaBUIIbHBIE OTBETHI JaHbI Ha 75-89% BompoCcoB/3a1a4)
1 3amanHusi AN CaMOCTOSITENbHOM pabOThl BBHIMOIHEHBI HAa HU3KOM
ypoBHE (MpaBUIIbHBIE OTBETHI AaHbl Ha 60-74% BOmIpoCcoOB/3a1a4)
0 3amanuss  JUIS  CaMOCTOATENbHOW  pabOThl  BHINIONHEHBI  HA

HEY/IOBJICTBOPUTEILHOM YpOBHE (MIPaBHJIbHBIC OTBETHI JaHBI MEHEE
yem 60%)

Ta6J'II/IL[a 6. KpI/ITepI/II/I U IIKaJla OOCHUBAHUS 11O OICHOYHOMY MaTepuaily «TecTb»

(1-2 cem./3 cem.)

IIIxana oneHuBaHUA
(mHTEpBAN OAIIIOB)

Kputepnii onenuBanus

6-7/2 TectupoBaHue BBHIIIOJHEHO Ha BHICOKOM ypPOBHE (IIPaBUJIbHbIE
otBeThI AaHbl Ha 90-100% Bonpocos/3aaay)
4-5/1 TecTupoBaHMEe BBIOJIHEHO Ha CPEJAHEM YPOBHE (IIpaBUJIbHBIE
OTBETHI JIaHbl Ha 75-89% Bonpocos/3aay)
2-3/0-1 TecTupoBaHue BBIIOJIHEHO HAa HU3KOM YPOBHE (IIpaBHJIbHBIE

oTBeTHI JaHbl Ha 60-74% BornpocoB/3a1a4)




IIIxana oneHUBaHUA
(nHTEpBAN OAJIIOB)

1/0 TectupoBaHue BHIIOIHEHO HA HEYIOBJIETBOPUTEIHLHOM YPOBHE
(mpaBUIIbHBIE OTBETHI AaHbl MeHee yeM 60%)

Kputepuii onenuBanus

3. IlepeyeHb OLIEHOYHBIX MATEPHUAJIOB

Ne [HammenoBanme |Kparkas xapakTepuUCTHKa OIIEHOYHOI'O MaTepHasa [IpencraBnenue
/Tl | OIEHOYHOTO OIICHOYHOTO MaTepuaia
Marepuaia

1. | KontpoabHa CpeacTBO  NpPOBEpPKHM yMEHMM HOpUMEHATh  [KOMIUIEKT KOHTPOJIBHBIX
1 pabora [IOJ[yYeHHbIC 3HAaHUSA JUIS pEIIeHUsd 3a7ad  [3aJaHuil Ha IpuMepe
OIIPEIEICHHOI0 THUIA II0 TEMe, pas3lelly MM  (OAHOIO U3 BApUAHTOB

y4eOHOH TUCIMIITIMHE.

2. |3amanus s InIaKTHYECKUI KOMIUIEKC, MpEeaHa3HaYCHHbIN Komimiekr 3amau  wu
CaMOCTOSITENILHO JIJII CAaMOCTOSITENIbHOM paboThl 00yUaroIIerocs 3aJaHUN Ha
i paboThI 151 npuMepe  OAHOrO0 U3

[O3BOJISIOIINN OLIEHUBaTh YPOBEHb YCBOGHHS | BApHAHTOB
MM y4eOHOI0 MaTepuaia.

3. | Okcmpecc- CpencTtBo KOHTpOJIS, OpraHM30BaHHOE Kak |Bompocsl o
ompoc (YCTHBIH |crienuanbHas — Oecega  mpemnojaBareiss ¢ | Temam/pasjiernam
O1poc) OoOydaromuMcsi Ha TEMbl, CBSI3aHHbIE C |y4eOHOH JUCIMILIHMHBI

M3ydyaeMoil ~ yuyeOHOM  JAMCHUIUIMHOW, U
paccuMTaHHOE Ha BBIICHEHHE OoObeMa 3HAHHIA
0OyyJaromnierocs 1mo y4eOHOW MUCHMIUIMHE WU
OIIpeIelIEeHHOMY pa3fiely, TeMe, pooseMe.

4. |Tecr CucreMa CTaHIAPTU3UPOBAHHBIX  3afaHuii, | DOH TECTOBBIX 3aJaHUI
MO3BOJISIONIAS aBTOMATHU3HPOBATH MPOIEAYPY
M3MEpPEHUs] ypOBHS 3HAaHMM HW  yMEHUH
00ydJaronerocs.

MeToanuyeckne MaTepuaJIbl, ONpeae/siiomue npoueaypbl
OLICHMBAHUS 3HAHUI, YMEHHH, HABBIKOB

YcTHBIH 0NPOC 1M03BOJISIET OLEHUTh 3HaHUS 00YYarolerocs, yMeHue JOrHYecKH MOCTPOUTh
orBeT. Ompoc Kak BaKHEHWIIEe CPEJICTBO Pa3BUTHSA MBILIUIEHHS U pedd oO0nanaeT OoJIbIIUMHU
BO3MOXXHOCTSIMM BOCIIMTATEJIbHOTO BO3AEHCTBUA Npenojasatesd. OLeHUBaeTCs MPaBUIBHOCTh U
MOJIHOTA MPeICTaBICHHON HH(pOPMAIH, JOTHYHOCTh. O0yuaromias pyHKIHS COCTOUT B BBISIBIICHUU
JeTanedl, KOTOpble MO0 KaKUM-TO IPUYMHAM OKa3aJMCh HEIOCTAaTOYHO OCMBICIIEHHBIMM B XOJ€E
y4eOHBIX 3aHATUH U MPHU MOATOTOBKE K 3a4ETY HJIM HK3aMEHY.

s oueHku 3HaHUI 0OyyarolUXcs UCIOJIb3YIOT TeCTOBbIE 3aJaHUsl B 3aKpbITOH (opme,
KOTJla HCIBITYeMOMY Ipe/ylaraeTcsi BbIOpaTh NMpaBUIbHBIA OTBET U3 HECKOJIBKHUX BO3MOXKHBIX.
Kaxxzip1it Tect conepkuT 4 BapuaHTa OTBETA, CPEAN KOTOPBIX TOJIBKO OJIMH ITPaBUJIbHBIN, €CTh TAKKE
3aJJaHMs Ha BEIOOp COOTBETCTBUIA. Pe3ybTaT 3aBUCHUT OT OOIIET0 KOJIUYECTBA MPAaBUIIbHBIX OTBETOB,
3aMMCaHHbIX B OJIaHK OTBETOB.

ITpoBepka 3HaHUI B BUJIE PELICHUS 3a4a4 AJISl CAMOCTOSTeJIbHOM padoThl OCYLIECTBIISECTCS
B NMHUCHMEHHOH (hopMe U BBIMOJHSAETCS BO BHEAYAUTOPHOE BpeMs. Bo Bpemsi IpOBEpKU U OLEHKU
3aJa4 TPENoJaBaTeNlb IMPOBOAUT AHAIU3 PE3YJIbTAaTOB BBIIOJHEHUS, BBIABIAIOTCS TUIIUYHbBIE
OMOKHU, a TakXe NMPUYMHBI MX TosBieHusA. llpu mpoBepke 3amay mpernojaaBareib HCIPaBISIET
KaXIyl0 JOMYIIEHHYIO OIIUOKY M ONpEeAessieT MOJHOTY OTBETAa, YYUTHIBAsl MPU STOM YETKOCTh U




MIOCJICOBATENBHOCTD M3JIOKEHUS MBICIEH, HAIW4YMe M JOCTaTOYHOCTh IOSCHEHUM, 3HAHUSA
TEPMUHOJIOTHH B IPEMETHOM 001aCcTH.

KonTpoabHasi padora 1o yuyeOHOM AMCLUIUIMHE BBINOIHAETCS B ayJUTOPHOHM (dopme 1o
UTOTaM M3yYCHHS CMBICIOBBIX MOJYJEH. AyIuTOpHAs KOHTPOJIbHAsA paboTa MpeAronaraeT OTBEeT B
IIMCBMEHHOM BHJIe. Bpems BBINIOJNIHEHNSI OTpaHUYMBAETCS 2 akaJeMUYecKuMu yacamu. Kpurtepusamu
OLIEHKN TaKoil pabOoThl CTAaHOBATCS: TIyOWHA 3HAHWHM, BIaJeHHE HEOOXOIMMBIMH YMEHHSIMHU (B
o0beMe MPOrpaMMsl), IOTHYHOCTh U3JI0KEHUS MaTepuia, BKI0Yas 0000IIEeHNUs, BBIBOJIBI.

Kpurepun oueHuBaHusi 3HAHUN CTYIEeHTOB

OneHrBaHUE TEOPETUYECKMX 3HAHMHM M IMPAKTHMYECKHMX HABBIKOB CTYJIEHTOB B TEUEHHE
y4eOHOTO CeMecTpa MPOHMCXOJHUT IO pe3yJbTaTaM YCTHBIX OTBETOB Ha NMPAKTHYECKUX 3aHATHSIX,
TECTUPOBAHUS, NMHUCBMEHHOIO OIPOCA, IPOBEPKM HHAMBUIYAIbHBIX 33JaHUM, pelleHHe 3ajad,
BBITIOJIHEHUE CAMOCTOATENBHOM paboThI.

Pabouas nporpamma npeaycMaTpuBaeT NPUMEHEHUE CIEAYIOUMX (JOPM KOHTPOJIS 3HAHUI

CTYACHTOB:
1. Texywuii konmpons. CTyIEHTbI BBINOJHAIOT Y4E€OHYIO MpOrpaMMy MO JUCLMILIMHE Kak B
ayJUTOpUH, TaK U BHE ayJUTOPUU: OTBEYAIOT HA TECTHI 110 TEMaM KypcCa, BBIITOJIHSIOT MPAKTHYECKUE
3aJJaHUs, TOTOBSTCA K IPAKTHUECKUM 3aHATHUAM, OOCYXJalOT KOHKPETHBIE CUTYallM, PELIaroT
3aJ]auu, BBINOJHSIOT 33J[aHUs JJII CAMOCTOSITEILHON pabOThl — Ka)XI0€ M3 HUX OLEHHBAETCS II0
COOTBETCTBYIOLMM  KpuTepusiM B  Oamnax. MakcumanbHas cymma OamoB —  100.
Tekymmii KOHTPOJb OCYIIECTBIISIETCS B BHJE ONpPOCA, pEIICHUS 3a/1ad, BBITOJHEHUS
UHAMBUIYaIbHOTO 3aJaHUsl W MX  3alllUTe, BBINOJHEHHE CaMOCTOSTENBHOW  PabOTHI
Kpurepusimu oLieHKH SBISIOTCS:

npu YCMHbIX OMEEeMax:

* [TOJTHOTA PACKPBITHSI BOIIPOCA;
* JIOTMKA U3JI0KEHUSI, KyJIbTypa A3bIKa;
* HCIOJb30BAHNE OCHOBHOM U JIOIIOJIHUTEIIBHOM JIUTEPATYPHI;
* QHAJIMTUYECKUE PACCYKJICHHsI, yMEHUE JIeJIaTh CPAaBHEHHUS, BBIBOJIBI.
npu 8bINOIHEHUU NUCbMEHHBIX 3A0AHULL:
* [IOJIHOTA PACKPBITHSI BOIPOCA;
* [[EJIOCTHOCTb, CHCTEMHOCTb, JIOTHYeCKast MOCIIeI0BATEeIbHOCTh, yMEHUE (DOPMYITUPOBATH BEIBOIBI;
* aKKypaTHOCTh O(hOPMIIEHUS MTUCbMEHHOM pabOTHI.
Ha npaxTiaeckoM 3aHATHH OIICHUBAIOTCS:
* YCTHBIE OTBETHI CTYA€HTOB (1-2 Oanna);
* yyacTHe B 00CYXKJI€HUH JUCKYCCHOHHBIX BOIpocoB (1 Oamn);
* aHAJIU3 CUTYalMOHHBIX 3a1a4 (1 Gamn);
* IPAaBUJIBHOCTb PACUeTOB IPH ONPEIETICHNH ONPEIETICHHBIX MTOKa3aTeNe, peleHu CUTyallMOHHbBIX
3amad (1 6amn);
* pepepaTUBHBIEC BBICTYILICHHS, yCTHBIE cooOmIeHus u T. 11 (1 6amn).

3a KaXIpIM OJEMEHTOM COJEP)KAaTeIbHOTO MOMYIISA, MPEIyCMOTPEHHOTO padouei
IporpamMMoii, o0s13aTenbHa orpeeseHHas (opMa TeKyIIero oleHuBanus 3Hanuil. Takumu Gpopmamu
MOTYT OBITh:

* ycTHBIH onpoc (1-2 6anna);

* MMChMEHHAsi KOHTPOJIbHAsI paboTa (OTBETHI Ha BOIPOCHI JIGKIIMOHHOTO Kypca, pelieHue 3ajaad,

yNpa>KHEHHH, BBIIOJHEHHE OTIPE/IeNIEHHBIX pacyeToB U T. 11.) (10 25 Gansos);

* TECTHPOBAaHWE 3HAHWU CTYACHTOB IO ONPEACICHHOMY pa3leny (TeMe) WIH MO ONpeAeTIeHHBIM

OTJeNbHBIM BOIIPOCaM JIEKIIMOHHOTO Kypca (10 7 6aiioB);

* TIPOBEPKA M 3alUTa CAMOCTOSTENHHOW pabOTHI CTyneHTa (MHAMBUAYyaldbHbIE 3amanus) (mo 15

0aioB).

® [IOJrOTOBKA JIOKJIA/I0B HAa HAy4YHbIe KOH(EPEHIINH, ITyOIUKAIIs HAyYHOU CTaThH (10 5 6ayioB).
Kontpons caMocTosiTeIbHOH paboThl CTYAEHTOB OCYILECTBIISICTCS Kak BO BpeMs



ayJIMTOPHBIX 3aHATUHN (Ha ceMUHapax, MPaKTUYECKUX 3aHSTUSX), TaK U BO BHEAyJUTOPHOE BpeMs,
OIIpEIEIIEHHOE IIPENOAaBaTeIeM.
KonTponb camocTosTenbHON paboThl Ipeanoaraer:
* OIIPEJIEJIEHNE CTENEHN YCBOCHUS MaTepHaa;
* OIpe/eIeHHe Ka4yeCTBa BBIOJIHEHUS UHANBUAYAIbHbBIX 3a/laHUM;
* [IOCEILIEHUE KOHCYJIbTAllUH [TpenogaBaTes;
* CBOEBPEMEHHOE BBINOJIHEHHE U C/laya TeKYyLINX 33/]a4;
* OLIEHKY 3HAHWH, TOJYYCHHBIX B pe3yJbTaTe€ CaMOCTOATENBbHON yueOHOH paloThI.

2. Umozoewiii konmponsb. POpMOIl UTOTOBOTO KOHTPOJIS SBJISIETCS 3a4€T, KOTOPHIN BBICTABIISETCS 110
pesyiabTataM paboThl oOywaromerocss B cemecTpe. Bo03MOXHOCTh TMOBBIICHUS —OaylIoB
MIPEOCTABIIACTCS ISKTOPOM Kypca B MUCbMEHHON (OpMe B BUIE WTOTOBON KOHTPOJIBHOM PabOTHI
(ouenuBaetcs 10 10 6amio).

2.1. OueHuBaHME pe3ylbTATOB HUTOTOBOTO KOHTPOJS IPOBOAMUTCA IO CIEAYIOIIUM KPUTEPHSIM:
0% — 3a1aHKe HE BBIIOJIHEHO;

40% — 3amaHne BBINOJIHEHO YaCTHYHO M COACP)KUT CYIIECTBEHHBIC OIIMOKH METOAMYECKOTO HIIH
pPacyeTHOro Xapakrepa;

60% — 3aaHue BBINIOJIHEHO MOJHOCTHIO, HO COACP)KUT CYIIECTBEHHBIE OIIMOKM B pacueTax Wi B
METO/MKE;

80% — 3amaHMe BBIIOJHEHO IOJIHOCTHIO, OJHAKO COJEPKUT OTAENIbHbIE HECYIECTBEHHbBIE
HE/I0CTaTKU;

100% — 3aaHue BBIIOJIHEHO IPABUIBHO U 0€3 3aMEYaHHH.

2.2. OCHOBHBIMU KPUTEPUSMH, XapaKTEpU3YIOIIMMHU YPOBEHb KOMIETEHTHOCTH CTYAEHTa IpH
OLIEHUBAHHUHU PE3YJIbTATOB TEKYIIETO U UTOIOBOTO KOHTPOJIS 10 Y4eOHON AUCIUILINHE, SBISIOTCS:

* BBIIIOJIHEHUE BCEX BUAOB y4eOHOW paloThl, MPEeIyCMOTPEHHBIX pabodeil mporpammoit
y4eOHOU TUCITUTUINHEI,

* rIyOMHa ¥ XapakTep 3HaHMH y4yeOHOro Marepuasa IO COJEpXKaHHIO Y4eOHOM
JTMCIUTUIAHBI, COJIEPKAIIETOCS B OCHOBHBIX U JOMOJHUTEIBHBIX PEKOMEHIOBAaHHBIX JTUTEPATYPHBIX
HCTOYHHKAX;

* YMEHUS aHAJTM3UPOBATh SBJICHUS U3YyUaIOTCS B UX B3aMMOCBSI3U M Pa3BUTHU;

* XapakTep OTBETOB Ha IMOCTaBJIEHHBIE BOIPOCH! (YETKOCTb, JIAKOHUYHOCTh, JJOTUYHOCTD,
MOCJIEI0BATEIBHOCTh U TOMY MOJ00HOE);

* YMEHUE MPUMEHATh TEOPETUUECKUE TOJI0KEHUS NP PEIIEHUH TPAKTUYECKHX 3a/1a4;

* YMEHHE aHAJTU3UPOBATh JOCTOBEPHOCTD MOTYYSHHBIX PE3YJIbTATOB.

KonTposbHnas paGora

1 cemecTp
Cwmbicii0Bol Moay.b 1

Tema Ilepeuens anbmepHamugHvIx 60NPOCO8
1. DneMeHTHI TMHEHHON e Omnpenenureny BTOporo rnopsiika. CBOWCTBa ONpeeTuTeNeH.
anreOpsl

e JleiicTBUS HaJ MaTPULIAMH.
e (CucreMbl TMHENHBIX YPABHEHUH.
I 21

2. Haiitu matpuity, oopatayto mansoit A=|1 0 2
2 1 3



3x, —x, +2x, —2x, =3,
3. PemnTs cucteMy JIMHEHHBIX ypaBHeHUH metogom I'aycca < 2x, +5x, —x, +3x, =10,

x, +3x, +x, —x, = 4.

. sin3
4. Haiitu ipezensl  a) hm(\/ 3x% +13 —=/2x7 + 9); 0) lim —22%
X—>00 x—0 arctg 6x
x—3, x<2 1
5. OnpeienuTh HAIMYKE TOYEK paspbiBa a) f (x) = ;0) f (x) =

x2+l, x>2’ x' =1

6. JlaHbl BEKTOPBI a=(m,3,1), b=(9, 2,m) [Ipy KakoM 3HAYeHHH /M STH BEKTOPHI
NEPIEHIUKYIISIPHbI?

7. Haiimute BEKTOp C, KOJUIMHEApHBIA BEKTOpY d =(4, 1,1) W YAOBJICTBOPSIOMIMI YCIOBHIO
c-a=-36.
8. lau AABC c Bepumnamu A(1;4), B(— 3;2), C(I;O). Halitu 1iMHy BBICOTBI, BBIXOSIIEH 13
sepumnsl C

9. 3ammcars ypaBHCHHUE MPSIMOU, Tpoxo e yepe3 Touky C u mapauiesbHo# cropone AB must

tpeyronbarka ABC ¢ BeprmHamMu A(l;4), B(— 3;2), C(I;O).
10. 3anucars ypaBHeHue npsaMoii 4B B OTpe3Kax, eciu A(4;—2) u B (— 3;1).

CMbICc10BOM MOYIb 2

Tema Ilepeuensv anbmeprnamugHvlXx 60npoCcos
1. IlpousBonHas = [lpaBuna  nuddepennupoBanus.  [‘eomerpuueckuit.  u
byHKIMU: MEXaHUYECKUN CMBICI IPOU3BOAHOM.

®  VYpaBHEHME KacaTeIbHOU K KPUBOM.
=  [IpuMeHeHuE NPOU3BOAHOM.

_ 1gx
2. Haiiti ipon3BoHYO: Y= (x” —I)sin x
3. HaiiTu npon3BoAHYI0, UCIOJIB3YS ONpENEIeHHE IPOU3BOIHON: V = 5x7 —=2x* +2x+1
x=1>+3r+1,
y =3t +5¢,
) C(x=D*2x+12)"
5. HaiiTt ipon3BOIHYO: Yy m(xz N 6)8

cos3x —cosSx

4. HaiiT npon3BOAHYIO:

6. C nomoinsro npasuia Jlonurans HaiiTu npeaer: lim
x—0 4 X

7. BeraucauTs TpuOINKEHHO, UCTIONB3Ys TOHATHE auddepeHiiana:

cos89°.

2
X

x—2

9. HaiiTi uHTEpBaIbl MOHOTOHHOCTH, JIOKaJIbHBIE SKCTPEMYMbI (PYHKIIUU:

8. Haiitn acumnroTsl pyHKIUH: ) =



y==2x"=3x>+72x+200

sin
10. Haiitu npor3BoaHYyO: y= (3 +2x ) :

2 cemecTp
CMBbIC/I0BOM MOTYJIb 3

Tema Ilepeuenv anbmepHamusHvlX 0NPOCO8

1. HeonpeneneHnHblil uHTErpan * TaOnuua UHTErpaioB
* (OCHOBHBIE CBOICTBA HEOIIPEICIIEHHOI'O UHTErpaia
*  MeToabl UHTErPUPOBAHUS
2. BbIuuciuTh HHTErpajl METOI0M HEOCPEICTBEHHOTO HHTETPUPOBAHUS:

Ja+e)ax

3. BbluncauTe MHTETpall METOOM 3aMEHbI IEPEMEHHOMN:

[e™ ™ sinTx - dx
4. BerauciauTh HHTErpaa MCTOAOM UHTCIPUPOBAHUS 110 YACTAM:
I(Zx +5)Inx dx

5. BerunciauTh HHTErpaj OT palliOHAIBHON JPOOH:
2x—1
=2
x°=5x+4
6. BeruncnuTh HHTETPA OT UPPAMOHAIBHON (DyHKIIUH:

i Jx dx
1-x
7. BbruucauTh UHTErpaj OT TPUTOHOMETPUYECKUX (DYHKIUI:
[sin®2xcos2x dx
8. Boeruncnuth miomaas GUrypbl, OrpaHU4€HHOMN JIMHUSAMU:
y=4x-5x=-2,0x

9. HOK@.?»&TB, YTO HECOOCTBCHHBIN HUHTErpail ¢ OCCKOHEYHBIMH npeaciiaMmu HHTCTPHUPOBAHUS
CXOJUTCA:

+00
dx

4
X

1
10. Tloka3aTb, YTO HECOOCTBEHHBIN MHTETPaJl OT HEOTPAHUUEHHOU (QYHKIIUU CXOAUTCS:

j‘ dx
) V1-x?

Cwmbici10BOM MOay.Ib 4

Tema Ilepeuenv anbmeprHamueHvlx 60NpoOCO8
1. duddepennmnanbubie » JluddepenunanbHble ypaBHEHHS IEPBOTO MOPSAKA C
YpaBHEHHUS [IEPBOTO pa3aeNAoIUMUCS IEPEMEHHBIMU
nopsijKa » JluddepeHunanbHble ypaBHEHHUS EPBOT0O NOPSAIKA OJJHOPOIHBIE

* JludbdepennuanpHble ypaBHEHUS IEPBOTO MOPSIIKA JTUHEHHBIE



2. Pemuth nuddepeHmanbHoe ypaBHEHHE MIEPBOTO MOPSIKA C PA3ACISIONUMUCS TEPEMEHHBIMU:

yIn ydx+ xdy =0
3. Pemmmts muddepeHnnanbHoe ypaBHEHUE IEPBOTO TOPSKA OJHOPOIHOE:
2
,_1+y
1+x°
4. Pemnts nuddepeHnmansHoe ypaBHEHHE IIEPBOro MOPsiIKa TMHEHHOE:
xy'+y—e =0

5. Pemuts nuddepenipanbHoe ypaBHEHHE BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 puiimenTamus:

y"'=10y"+25y=0
6. IIpoBepuUTH, BBIMOIHSETCS JIH HEOOXOANMOE YCIIOBHUE CXOIMMOCTH CTEIICHHOTO Psa:

n—1
i ( l)n 37’! — 4
n=1 2n+3
7. HpOBepI/ITB, BBITIOJIHACTCA JIN H€O6XOI[I/IMOC YCJ'IOBI/IC CXO0AUMOCTHU CTCIICHHOTI'O psAaa
o 5" . nz
=l n+3
8. HpOBepI/ITB CXO0AUMOCTDb YHUCJIOBOI'O psaa:

i 10"
=
9. IIpoBepuTh CXOAMMOCTh 3HAKOYEPEIYIOIIETOCS Psijia:
I s
n=1 S5n+2
10. Haiiti 065aCTh CXOIMMOCTH CTETIEHHOTO Psijia:
o (n+1)x"
n=12" inz +1 ’

2n+l1

Cemectp 3
CMBICJI0BOI MOaYJIb S

Tema llepeuenv anomepHamusHvix 60NPOCO8
1. OcHOBHBIE TEOPEMBI TEOPUHU = TeopeMbl yMHOKEHHS BEPOATHOCTEN
BEPOSATHOCTEMN = TeopeMmsl ClIOKEHUS BEPOSITHOCTEN

= dopmyia MOJTHON BEPOSATHOCTH

2. Ha crpoutenpHOil pupme padoraroT 20 paboumx, u3 KOTOphIX 4 TuioTHHKA, 10 mMamsipoB u 6
KaMEHITMKOB. KakoBa BEpOSTHOCTH TOTO, YTO W3 TPEX MOOIIPEHHBIX PAOOTHUKOB OKaXeTcs 2
TJIOTHHKA.

3. JlecsaTh KHHUT pacHOJIOXKEHbl HayJadyy Ha ojfHOW mnoJsike. Kakas BepoATHOCTH TOro, uro 4
orpesieNieHHbIe KHUTH OYAyT CTOSITh PSIOM?

4. OgHOBpEMEHHO OpOCAIOT TPU UTPATBHBIX KyOuka. Kakas BeposSTHOCTh TOTO, UTO Ha HUX BBIMAJIET
OMHAKOBOE YHncio?



5. Ins mpoBeneHus COpEeBHOBaHUsA 16 BONCHOOIBHBIX KOMaHJI Pa30MTHI IO JKPEOWIO Ha JIBE
MOJrpyYMIEI (10 BOCEMb KOMaH/ B Kax10i1). HaiiTu BeposTHOCTB TOTO, YTO JABE Hanbojee CUIIbHbIE
KOMaH/IbI OKQ)XXYTCS B Pa3HBIX OJATPYIIIaX.

6. [Ipy BKIIOUEGHHWM 3aXWUTAHHWS JBHUraTelb HayHET padoratb C BeposTHOCcThI0 0,6. Haiitn
BEPOSTHOCTH TOTO, YTO JIBUTATEIIh HAYHET padO0TaTh MPHU TPETHEM BKIIFOUCHUH 3a)KUTAHUS.

7. CtpaxoBasi KOMIIaHUS pa3/eliIeT 3aCTPaXxOBaHHBIX IO KilaccaM pucka: | kiacc — manblit puck, Il
kiacc — cpeanuit, Il knace — 6onpmioi puck: Cpeau 3Tux kiaueHToB 50% — mepBoro kiacca pucka,
30% — Broporo u 20% — Tperbero. BeposSTHOCTHP HEOOXOJMMOCTH BBIIUIAYUBATH CTPAXOBOE
BO3HarpaxjaeHue i nepBoro kiacca pucka pasta 0,01, sroporo — 0,03, tperbero — 0,08. Kakosa
BEPOSITHOCTh TOTO, YTO 3aCTPAXOBAaHHBIM TOIYYHUT JIEHEKHOE BO3HATPAXKICHUE 3a IMEPUO]
CTpaxoBaHUsI?

8. BeposTHOCTh TOro, 4TO JAeTanb craHaaptHa, paBHa 0,9. HaiiTm BeposTHOCTH TOrO, YTO OIS
CTaHAAPTHBIX JIeTaJel Cpeld HUX 3aKioveHa B npeaenax ot 0,8 mo 0,11.

9. BeposSITHOCTh TOro, YTO MACCaXKUp OINO3JAeT K oOTmnpaBieHuto noes3na, pasHa 0,01. Haittu
HaunboJsiee BeposTHOE ynciio ono3aasimux u3 800. CKonbKo pa3 HE00X0IMMO M0A0POCUTh UTPATIBHYIO

KOCTh, 4TOOBI HAUBEPOSITHEUIIIEE BBITIAJICHUE TPOHKH ObLI0 paBHO 107

10. Haiitu BepostHOCTH TOro, uyTto coObITHEe A Hactynut 1400 pa3 B 24200 ucnblTaHUSX, €CIIU
BEPOSTHOCTH MOSIBJIEHUS 3TOT0 COOBITUS B KQKJIOM UCHbITaHUU paBHa 0,6.

CMBbIC/I0BOH MOYJIb 6

Tema Ilepeuensv anbmepHamueHvIX 60NPOCO8
1. CnydaiiHble BETMYUHBI U =  XapakTepUCTUKH CITy4allHbIX BEJTMUUH
UX XapaKTePUCTHKH » VHTerpanbHas QyHKIHUS pacrpeie]ICHNs U €€ CBOWCTBA
» JluddepennuanpHas QyHKIHS pacripeieleHus 1 ee
CBOMCTBa

2. B marazune 20 TeneBU30poB, cpeiu KOTOPBIX 2 ¢ OpakoM. /luckpeTHas ciydaiHas BelTuunHa X —
YHCJIO FOJIHBIX TEJIEBU30POB CPEIU TpeX Hayraj BbIOpaHHBIX. CocTaBUTH TaOIHUIy pacrpeaeacHus
CIly4aiiHOH BeJIMYUHBIL. [10cTpONTE MHOTOYTOJIBHUK PacIIpeleICHHUS.

3. 3akoH pacnpe/eseHus JUCKPETHOH cilydyailHOM BeTMYMHbI X 3a/1aH (yHKIUEH pacipeeeHus:

0 npu x<1,
0,3 npu 1<x<£2,
F(x)=
0,7 npu 2<x<3,
1 npu x>3.

Haiitn maTeMaTnueckoe 0xuIaHue, JUCIIEPCUIO U CPEIHEE KBAIPATUUECKOE OTKIIOHEHUE CITy4alHOM
BEJIUYMHBI X.

4. 13 ycnoBuit 3a1aun 3 noctpouTh rpaduku GyHkuui F(x) u f(x).

5. BeposatHOCTh poxaeHuss masibunka paBHa 0,515. JluckperHas ciy4aiiHas BelInuuHa X — 4UCIO
MaJTbUHKOB B CeMbsX, MMeromux Tpex aereit. Haiitu M (X)), D(X), o(X).

6. PaboTHHK M3rOTOBIISIET ONIPE/ICTICHHBIN TUTI feTalell. BeposTHOCTh M3rOTOBICHHS OpPaKOBaHHOM
netamu pasHa 0.03. JluckperHas ciyuaiiHas BenuarHa X — KOJIMYECTBO OpaKOBaHHBIX JETaeH Cpen
200 uzrotoBneHHbIX. Beruucte BepositTHocTh TOO, 4TO Cpein N3rOTOBICHHBIX JI€TaeH MOSIBUTCS HE
6onbie 4 6paxopannbix. Haittu M (X)), D(X).



7. HezaBucumbie ciiydaiiHble BETMYUHBI X U Y 3a7jaHbl 3aKOHAMU PaCIIpEICTICHHUS:

X 1 3 Y 2 0 1
P 0,8 P 0,2 0,5

HaiiTh HEn3BECTHBIE BEPOATHOCTH BO BTOPOM psity Tabmuipl pacnpeaenenus. Haiitun M (X -Y),

D(2X -3Y +5).

8. Ilo U3BECTHOMY CTATUCTHYECKOMY PACIPEICICHUIO BBIOOPKU MTOCTPOUTD MIOJIUTOH YaCcTOT, HAUTH
MOy, MEITUaHy U pa3Max.

X; 13 17 19 | 20 | 23
n 7 5 6 3 9

1

9. I3 ycnoBuii 3aa4n 7 HAWTH BBHIOOPOYHYIO CPEIHIOIO, AUCIICPCUIO U CPElIHEE KBAaJIPaTHUHOE
OTKJIOHEHHE.

10. Cinyuaiinas BeianurnHa X UMEET HOPMalbHOE PacCIpeleIeHUe C MaTEMATUYECKUM OKUJaHUEM a

= 25. BepositHOCTh Homajganus A B uHTepBan (10; 15) paHa 0,09. UeMy paBHa BEpOSTHOCTb

nonaganusi X B untepsai: a) (35;40); 0) (30;35)?

3anaHus 119 CAMOCTOATEIbHON PaGoThI

1 cemecTp
Cwmbici10BOI MOayIb 1

1. Jlanst matpunsl A, B . Beruncnute onpenenurens MaTpuisl 384" + B~ —=3(4+ B)™
> METOJIOM TPEYTOJILHUKOB

> METOIOM IOIMMCHLIBAHUSA CTOJIOOB

> METOJIOM Pa3JI0KEHHMS 110 CTOJIOIY MM CTPOKE.

1 2 1 1 21
A={1 0 2|, B=|1 0 2|
2 1 3 213

2. Io xoopanHaTtam BepiuH nupamuasl A, A, A; A, ¢ NOMOIIBIO BEKTOPHOI anreOpsl HAWTH:
e JunHY cTopoHbl A4, 4, ,

® KOCHHYC yria Mexnay pedpamu A, 4, u A A,,

e o0bem nupamunsl A, A, A, A,,

e paboTy CWIBI, PaBHOJACUCTBYIOMICH cwil £ u F>, Iox IeHCTBUEM KOTOPOM TEJIO MepeMenIaeTcst
MPSIMOJIMHENHO U3 TOUKU A1 B TOKY A>2.

A, (40:0), 4, (-212), 4;(13:2), 4,321, F ={-1;-2:3}, F, ={2;0;1}
3. ITo xoopaunaram Bepiuun tpeyronbinka A4ABC waiitu:

e ypasuenue uanu BC,

® ypaBHEHHE BBICOTHl AK ,

® JUIMHY BBICOTHI AK .

A(0;3), B(2;4), C(-8;-1)

4. Pemnte cucreMy ypaBHEHHUH

» MeronoM Kpamepa;

» mMeronoM [aycca;



» METOJIOM O0paTHOM MaTPHIIBL.
X —2x, +x3 =1,
3x; +3x, —x3 =34,
2x) +5x, +4x3 =35.

5. Beruuciaure npenesns GyHKIui

limo =3 Yxol=3 gy, sindx hm(x—5jx
x—>3x2_8x+15’ 10 x—10 ’ x—=0~/x + _1’ x>0\ x —2 '
1
x* —5x+6 Vx—6+2 sin®(2x —1) 2

. sin“ x
lim———— lim lim———— lim(cos x )
’ —>-2 3345 ’ x—0 X2 ’ x—>0( )

6. Uccnenyiite pyHkuuio Ha HenpepbIBHOCTH. [locTpoiiTe rpaduk qanHoM (GyHKIMN

1/x, x>0
y: , XOZO
x+1,x<0

3 x? —3x

CMBICJI0BOH MOYJIb 2
1. BbluuciauTh NpOU3BOIHBIE.

3x 3 1
B .3 e (x-1) 1)»
a) y=3arcsiny/Inx | b) y_—z‘gZx ¢) y:(;j

2
x=t"+1 o9

d)2ylny=x,y,=? e) Y
y=arctg(t)
2. UccnenoBath cpeactBamu  auddepeHunansHoro  ucuuciaeHus ¢yHkuuio. Haiitu

aCHUMITOTHI U IOCTPOUTH TpaduK.

2
_ X x—5

y=r—g ==
(1+x) STE
3. Mnst pyskuun z = z(Xx, y) HaWTH:

e TIPOM3BOHYIO (PYHKIMH 10 HATIPABJICHUIO BEKTOPA /= {=3;4} B Touke M,(2;-1),
e HamnpaBlIeHHE HAHOBICTPENIIero yBennyenus ckopocti Gynkimu B Touke M (2;—1),
e HauOOIbIIee I HANMEHBIICE 3HAYCHHS IPOU3BO/IHBIX IO HampasieHnio B Touke M (2;—1),
® JIOKAJIbHBIE DKCTPEMYMBI.
z=6x>+24x-2y" +12y° +30y;
z=2x"-3x"-12x—6)" +24y

2 cemecTp
CMBbIC/I0BOM MOTYJIb 3
1.BpruucnuTh UHTErpa

Q) sz(x—l)(2x+7)dx; b) j#j)pdx; c) [ 3

———dx; d) jsinfcosfdx;
x“+x-10 2 5



)l ——r—
1+\/—

2. Haiitu obmee pemenue nudhepeHInaaTbHOr0 ypaBHEHUS
y'=ycosx, y'=x+y, "' —y'—=2y=0.
3. UccnenoBats HECOOCTBEHHBIH MHTETrpajl HA CXO,I[I/IMOCTB

dx X 1
!\/l—x 1[13\/—

4. BbI4MCIanTh iomaas GUrypsl, orpaHudenHoi aunusvu: y =Inx, x=5, Ox y=3x-x>,0x

CMmbIci10BOM MoayJIb 4

I.HpOBepI/ITB CXOOAUMOCTD HJIM PaCXOAUMOCTD PAIO0B

0

a)2n31+1 0) 227” 6) Z(Znn+lj Z)nZZnILn .

n=l1 n=l1 n=1

2.1IpoBepuTh aOCOMIOTHYIO HJIM YCIOBHYIO CXOAUMOCTD

00

PAGIET

n=l1

3.Haiiti 06:1aCTh CXOAMMOCTH CTEIICHHOTO Psija

N (_1 nlnn i—(zx)n

= Tt op=ln - Sn
4. Haiitu obmiee peuienue nud@epeHnuaibHbIX ypaBHEHUN]:
a) yIn ydx + xdy = 0;
1+ 2

b) y'=—;

)y 1+ x°
c)xy'+y—e =0;
d) y"—10y"+25y=0.

Cemectp 3
CmbIc10BOM MOYIb S

1. HailTu BepOSITHOCTH TOTrO, YTO MpPU OPOCAHMM JBYX UIPAIbHBIX KYOMKOB CyMMa BBIIABIIMX
OUKOB PaBHa § M UX MPOU3BEIEHUE PaBHO 15.

2. U3 30 BompocoB, KOTOpHIE BXOIAT B AK3aMEHAIIMOHHBIE OWJIETHI, CTYJIEHT MOJATOTOBHI 25.
KakoBa BepOsSTHOCTH TOTO, YTO M3BJICUEHHBIN CTYJEHTOM OWJIET, COJEep Kallluil JBa BOIpPOCa,
OyIeT COCTOSATh U3 MOATOTOBJICHHBIX UM BOMPOCOB?

3. 15 myxuuH ciny4yaiiHbIM 00pa3oM caigsaTcs B OJUH psii. HallTu BEpOSTHOCTH TOTO, YTO TpPOE
KOHKPETHBIX MYXYHUH OKa)KYTCSI CUIALIUMU PSAIOM.

4. Jlnga curHanuzammu o0 aBapuM YCTaHOBJIEHBI 3 HE3aBUCHMO DPAa0OTAIOIIMX CHTHAJIM3aTOPOB.
BeposiTHOCTB TOTO, UTO MU aBapuu cpabOTaAET MEPBBI curHanusarop, pasHa 0,9, sropoit — 0,8,
tpetuit — 0,7. HailiTu BepoATHOCTH TOro, YTO MNPH aBapuu CpabOTaeT HE MEHee IBYX
CUTHAJIN3aTOPOB.



5. B mepBoii ypre 20 mapoB, U3 KOTOPHIX 6 OebIX; BO BTOpOH ypHE § mapoB, u3 Hux 7 6enbix. U3
KaKIOW ypHBI OepyT HayJady OJWH IIap, a MOTOM M3 ITHX JABYX IIAPOB Hayaady OepyT miap.
KakoBa BeposTHOCTB TOT0, YTO OH OEJBIN?

6. Ortxen TeXHUYECKOro KOHTPOJIS IPOBEPSIET U3/1EIMS Ha CTaHAaPTHOCTh. BeposTHOCTH TOr0, 4TO
U3JeIMe CTaH1apTHo, paBHa 0,9. HailTu BepoATHOCTH TOTO, UTO U3 ABYX MPOBEPEHHBIX U3CTUI
TOJIBKO OJTHO CTaHIAapTHOE.

7. Wwmeercs Tpu nmaptuu aetaieu mo 15 B kaxxaon. Yucno cTaHIapTHHIX JIeTalled B IEPBOM, BTOPOU
u TpeTheil naptusix pasHo 10, 12, 14 coorBercTBeHHO. I3 Haynady B34TON MapTUM M3BJIEYEHA
netanb. HaliTu BeposITHOCTH TOTO, UTO: a) BbIOpaHHAs JeTallb OKaXETCsl CTaHAapTHOMU; 0) eciu
BbIOpaHHAas JieTallb, CTAaHAAPTHAS, TO OHA U3 BTOPOW MapTHH.

8. BeposiTHOCTH TOrO, 4YTO SJEMEHT BBIACPKUT HcHbITaHue, paBHa 0,9. UcnwitbiBator 10
asieMeHTOB. HailTu: a) BEpOSITHOCTB TOTO, UTO UCTIBITAHUE HE BBIEPKAT POBHO JBA 3JIEMEHTA; 0)
HauBEPOATHEHIIIEE YUCIIO 3JIEMEHTOB, BbIIEPKABIINX UCIIBITAHUE.

9. DIeKTpOHHas CHUCTEMa COJEpPKHUT 48 »JIEMEHTOB OJUHAKOBOM HajnexHoctu 0,9. s
BBITIOJTHEHUS OTIPEACTICHHON OMepanuu Heo0XO0aUMO, YTOObI, IO KpaliHel mepe, 32 sneMeHTa
pabotanu ncnpasHo. HaiiTu BEpOSITHOCTH TOTO, YTO orepaius OyneT BhIIOoIHEeHa yenemHo. 111

10. B maptum 1000 wm3penumii, cpenu koTophix 10 nmedextHbix. [Ipm mpueMoyHOM KOHTpPOJIE
npousBoauTcs BbiOOpKa B 100 n3nenuii. KakoBa BEpOsATHOCTH TOrO, UTO B BBIOOPKE HE OKAKETCS
ne(heKTHBIX U31eIuii?

11. Urpansayto kocth 6pocatot 150 pa3. HaiiTu BeposITHOCTH TOTO, YTO MIECTh OUYKOB MOSBUTCS
poBHO 15 pas3.

12. BeposiTHOCTB NOSIBIIEHUSI COOBITHS B KaKJIOM U3 575 HE3aBUCUMBIX UcHbITaHUM paBHa (,8.
HaiiTi BEposTHOCTH TOT0, YTO OTHOCUTEINbHAS YaCTOTa OTKJIOHUTCS OT BEPOATHOCTH He Ooriee,
yem Ha 0,04.

CMBbIC/I0BOI MOIYJIb 6

1. Bo Bpemst U3roToBieHUs AeTaliel pabOTHUKY HEOOXOIUMO BBITOJIHUTE TPU HE3aBUCUMBIE MEXTY
co0oif omeparuu. BeposTHOCTH TOro, YTO MPHU BHIOTHEHHH NEPBOM omepanuu pabOTHUK He
nomyctut aedekrta, paBHa 0.9. [{ns BTOpoii onepanvivl U TpeThel onepanuii BEpOITHOCTbh COCTaBUT
0.85 u 0.8. luckperHas ciydaiiHas BeauunHa X — 9MCII0 oneparuii, BO BpeMsi KOTOPhIX paOOTHUK He
nomyctut Opak. CocTaBuTh TaONUIly pacnpenesneHus ciaydaiiHoit Benuuunbl X. IlocTpoutsb
MHOTOYTOJILHUK pacnpesenenus. HallTu nHTerpanbHyo QyHKIHIO paclpeieNeHUs] U MOCTPOUTD €€
rpaduk.
2. HailTu 3akoH pacrpeiesieHHus] BEPOATHOCTEH OUCKPETHOM CIy4yalHOM BeIMYMHBI X, 3aJaHHOU

0, ecimx < -3

02, ecmm—3<x<-1
¢byukuueit pacnpenenenns: F(x) =4 05 ecmm—1<x<4
08,ecim4 <x <5
1, ecaux>5
Halitn matemaTndeckoe OXHAAHHE, AUCHEPCHI0 U CpeIHEe KBaIpaTHYECKOE OTKIOHEHHE

CIIy4yalHOM BEIUYMHBI X.

3. UnrterpanpHas GyHKIMS pacrpenesieHuss BEPOSATHOCTH HEMPEPHIBHON CITy4ailHOW BeTHMYMHBI X
0, ecmux<-3
sanana gopmynoii:  F(x) ={c(x+3)% ecim—3<x <5
1, ecmux>5
Haiitu xoapduuuent c, muddepeHnuanbHyo (YHKIHIO, MaTeMaTHYeCKOe OXHJIaHHe,
JUCIIEPCUI0 U CpelHee KBaJpaTHUecKoe OTKJIOHEHHE, MOCTpouTh rpaduku ¢pyHkuui F(x) n f(x),

BEPOATHOCTH MOMANAHUS CIyJaiiHo BemmauHe! B uaTepBan (—2;4).

Jdkcnpecc-onpoc (YCTHBIH 0NMPoc)



1 cemectp
CwMmbic/10BOM MOaYyJb 1

1. Yro Takoe maTpuna’?

2. Ha3zoBuTe BUJIbI MaTPHIL.

3. ChopmynupyiTe aaropuT™M METO/1a 0OpPaTHONH MaTPHIIBI.

4. Ha3oBuTe OCHOBHBIE CBOMCTBA OIpEACIIUTEINCH.

5. Yto Takoe onpeaeanuTh BTOPOro nopsaka?

6. Chopmymnupyiite mpasuio Capproca.

7. Onpenenenue cyMMbl MaTpull. MOKHO JIU CIIOKUTh MaTpulibl A niopsaka 3x 4 u B nopsiaka 3x5?
8. YMHOXeHue MaTpull. MaTpuIibl KaKUX MOPSIKOB MOKHO IMEPEMHOXKATh?

9. Yro Takoe KoymMHeapHble BEKTOpbl? KoMIutaHapHbie BEKTOPHI?

10. Kak HaxoasTcs KOOpJAUHATHI BEKTOpa?

CMBbICJI0BOI MOYJIb 2

1. JlaitTe onpeaesieHUEe MPOU3BOTHOM.

2. ChopmynupyiiTe reoMeTprUIEeCKU CMBICI TPOU3BOIHOM.

3. [IpuBenure onpenenenue nuddepeHupyemon GyHKIUU B TOUKE.

4. Ipusenure onpenenenue nuddepenHupyemoit GyHKINN Ha HHTEPBAJIC.

5. Cdopmynupyiite OCHOBHBIE MpaBuia audepeHupoBaHusl.

6. Kak HaifTu Ipou3BOIHYIO CIOXKHON QyHKIHH?

7. Kak HailTh TPOU3BOHYIO C TOMOIIBIO JIorapupmudeckoro quddepeHIupoBaHms?
8. Kak BBIYHCITUTH TPOM3BOIHYIO MTAPAMETPUYCCKH 3aJaHHON (DYHKIINH.

9. Cdopmynupyiite npaBuio Jlonurans.

10. Kak BBIYHCITUTH TPOU3BOJIHYIO HESBHOU (PYHKIIHH.

2 cemecTp
Cmbic10BOM MOayab 3
JaiiTe onpezeneHre NepBooOpazHoi QyHKIHH.
Uto Ha3bIBaeTCs HEONPEAEIEHHBIM HHTErpaioM?
Jaiite onpenesieHne onepanyu HHTerpupoBanns. Kak mpoBepuTh pe3yinbTaT HHTETPUPOBAHUS?
HazoBute dpopMyily HHTErpUpOBaHMSI 110 YAaCTAM JJIsl HEONIPEAESIEHHOTO HHTErpaa.
Ha3oBuTe 0OCHOBHBIE CBOMCTBA HEOIIPEAEIEHHOIO HHTErPaIa.

SNhAWDN =

6. UTo ciexyeT IPUHATH 3a U JUIS UHTETPAIOB BHAA | P(x)eaxdx, fP(x)aaxdx, [ P(x)sin axdx,
[ P(x)cos axdx ?

7. Uro clIefyeT NPUHATD 3a U JUIs MHTerpanos suaa | P(x)log,, xdx, [ P(x)Inxdx, [ P(x)arcsin xdx,
[ P(x)arccos xdx , | P(x)arctgxdx , | P(x)arcctgxdx?

8. B yem cyTh yHUBEpCAIBHON TPUTOHOMETPHUYECKOM MTOJCTAHOBKU?

9. MeToabl HaX0XICHUS HHTETPAJIOB BUAA jsinm x-cos’ xdx.

10. Meroabl Hax0X/€HUS UHTETPAJIOB BUJIA jtgmxdx, Jctgnxdx.

Cwmbici10BOM MOay.Ib 4

1. IlpuBeaure omnpeneneHne 0ObIKHOBEHHOTO AU depeHInanbHOro ypaBHEeH s IEPBOTro MOPSIKaA.
2. HazoBurte onpenenenue (4acTHOTO) penieHust AuddepeHInaaIsHOTO YpaBHEHUS IIEPBOTO MOPSIKA.
[TpuBenure npumep auddepeHInanbHOro YpaBHEHUS U €ro YaCTHOTO PeIIeHHS.

3. Yro Ha3bIBaeTCs OOLIMM MHTErpajoM Au(depeHInaIbHOTO YPABHEHHUS.

4. Chopmynupyiite 3amauy Komm s muddepeHnuaibHOr0 ypaBHEHHS TEPBOTO  TOPSIKA.
IIpuBenure nmpumep.

5. llpuBenute ompeneneHue oodmero pemeHus auddepeHnmanbHoro ypaBHeHus. [lpuBenute



npumep audhepeHInaIbLHOT0 YPAaBHEHHS M €70 OOIIETO PEIICHHUS.

6. Kakoil Bua umerorT auddepeHIranbHbple YpaBHEHUs IEPBOrO IMOPSIKA C Pa3AeSIOIIUMUCS
MIEPEMEHHBIMH.

7. Kakoil Bun uMmerOT audQepeHIraIbHbple YpaBHEHUS IEPBOrO IMOPSAJKAa C pa3elCHHBIMH
MIePEMEHHBIMH.

8. IlpuBenute ornpenencHe OAHOPOIHON (DYHKIIUU N-TO OPSIKA.

9. Kakue nwuneitnble guddepeHIManbHble  ypaBHEHUS  HA3bIBAIOTCS  OJHOPOAHBIMHU U
HEOJIHOPOJAHBIMH.

10. CrpykTypa ob1iero pemieHus JuHeiHOTO AuddepeHInaIsHoro ypaBHenus. [Ipumep.

3 cemecTp
CMbICJI0BOH MOAYJIb 5

. Chopmynupyiite TeOpeMy CI0KEHUSI KOMOMHATOPUKH (IS IBYX MHOYKECTB).
. ChopmynupyiiTe TeopeMy YMHOXCHHS KOMOWHATOPUKH CIIOXKEHHs (Ui Tpex u Oojee
MHOECTB).
3. Yro Takoe
- pa3mereHus 6€3 MOBTOPEHU?
- IEpeCTaHoOBKa 0e3 MOBTOPEHU?
- couyeTaHus 0€3 MOBTOPCHHMI?
4. ChopmynupyiTe KIacCHUECKOE ONpeieNIeHne BEPOSTHOCTH.
5. HazoBuTe BUABI COOBITUI U MIEPEUUCTUTE IEHCTBUS HAJl COOBITUSIMH.
6. Kakue coObITHSI HA3BIBAIOTCS HECOBMECTHBIMU?
7. Kakue coObITHS HAa3bIBAIOTCS] HE3aBUCUMBIMU ?
8
0.
1

N —

. Uemy paBHa BEpOSITHOCTb CYMMBI U TIPOU3BEICHUS COOBITHIA?
Cdhopmynupyiite hopMyiTy OTHON BEPOSITHOCTH.
0. Cdhopmynupyiite popmyiy baiieca.

CMbIc10BOI MOYJIb 6

UTo Takoe CTaTUCTUUYECKUM psaa?

B uem cyTh BIOOpOUHOTO MeToaa?

Jaiite onpeenenne BELIOOPOUYHOM U reHepaTbHOW COBOKYITHOCTH.

HazoBuTe n1Ba moxo/1a kK CO31aHUIO BEIOOPKH.

HazoBute onpeneneHnss MEXaHUYECKOTO, TAITMYECKOTO U CEPUIHHOTO OTOOPOB.
ChopmynupyiiTe onpeereHus: BAPUAHT, YaCTOT U OTHOCUTEIBHBIX YacTOT.
Yro Takoe MoJMrox?

B uem 3akitouyaercs cyTh OCTPOEHUS THCTOTPaMMBbI?

. [aiiTe onpenenenyre KyMyJIITUBHOW KPUBOM.

0 Ha3zoBute onpeneneHunss HENPEepPbIBHOW U TMCKPETHON BapUALIUU.

SO RN AW

TecToBBIC 3aJaHHUA:
1 cemectp

Cwmbici10BOI MOy 1B 1

1. Haiitn AB, ecn A = i ,B=(O 3 0).

0 O
0 -6

1 66 3 ’ 2 3
Vo 3 of 070 3| 5023
0 0



2. OmnpenenuTens BTOPOTO MOPsiAKa BEIYUCIAETCS 0 hopmyie:

ay Ay 5 ay Ay
a) =44, =4y Ay, ) =44y, —dy 4y,
a, dy a, dy
ay Gy | ay Gy |
B) =a,ay,+a, a,, 1) =),y —ap Ay, -
ay 4y ay 4y
2x—y+3z=2
3. Cucrema ypaBHEHU 4y—-3z=0
4y—-3z=0

a) HECOBMECTHA; 0) MMEET eIMHCTBEHHOE PEILICHNE; B) UMEET TPU PA3TUYHBIX PEIICHUS;
') UMeeT 0ECKOHEYHO MHOTO PA3IMYHBIX PELICHHH.

4. HaiiTn CKaNsipHOE IPOU3BEIEHHE BEKTOPOB a=i+ 2;' +2kub=i+ 4;’ +8k -
a) 25, 0) 76, B) 20, r) 17.
5. Ipsamasa y = —6x — 5 mapannensHa npsamoit

a) y+6x=0, 6)3y+6x+5=0, B)y=2x+7, r)2y—3x=0.

6. Kakas u3 YKa3aHHBIX TOYCK NPUHAATICIKUT HpﬂMOﬁ y - 2x + 7 .
a) (1>4)9 6) (4, 1)5 B)(_la 5)9 F) (_1’4)

) 3x2 -2
7. BiuncnuTh npeaen Im—:
=0 x4 3x+4
a) —1/2, 0) 3, B) 0, r) 1/3.
8. [1epBbIil 3aMeuaTeNbHBIN MPEIeT UMEET BU:
. . |
. COSX . Sinx . Sinx . —
a) lim =1, 6)lim =1, ) lim——==0, 1) lim(I+x)r=e.
x>0 x x—0  x -l x x—0

9. Bennuunna, obpatHas kK 0€CKOHEUHO MaJIOl, eCTh

a) BEJIMUMHA, KOTOpas PaBHA HYJIIO, 0) BEIMUUHOIO, KOTOpPasi CTPEMUTCS K €UHUIIE,

B) OECKOHEYHO 00JIbIlIas BETUYNHA, r) OECKOHEUHO MaJjasi BeJIMYMHa.

10. Ecnu B Touke X =a ¢ynxuus ) = f(X) He umeeT, XOT GBI OJHOTO U3 OJHOCTOPOHHHX

MIpeIeIoB, WU XOTS OBl OJMH U3 OJJHOCTOPOHHUX MPEIENIOB ABISETCS OECKOHEUHBIM, TO TOUKa X = d
Ha3bIBAETCS

a) YCTPaHUMOM TOYKOIO pa3phIBa, 0) TOUKOI pa3pbhIBa MEPBOTO POJIA,

B) TOYKOI pa3psiBa BTOPOTO Poja, ') TOYKON HEMPEPHIBHOCTH (PYHKIIUU.

CMbIC10BOMH MOy 2

1. Haiitu mudpdepernman Gyukmun y = (7 —sin 5)6)3 :

a) dy:15(3—sin5x)2, 6) dy=3(7—sin5x)2,

B) dy=—15(7- sinSx)2 cos5xdx, 1) dy=3(7 —sinSx)z.
ou

2. YacTHbIe TPOU3BOIHBIC v u . ¢yukiu U = f(X,y) paBHBL, 110 OIPENENEHUIO:
x Oy



a) 8U = liy LGHANY A = (). ou - f(X;y+Ay)—f(X+Ax,y);
1 Ax ’ oy lm Ay

6) a_Uz . Ax : a_Uz . Ay .
o UM £t Axy) - f(x,p) o M7 Ay - fny)

g Yo x+Arx : ou _ y+Ay
or M f(erAxy) - f(x,y) o MG A - f(ny)

o Yo Ay - f(6)), U _  fuy+A&y)—f(x.))
o lim Ax ’ oy m Ay '

3. JlocTaTo4HbIM ycaoBueM Bospactanus Gyukuuu y = f(x) na (a;b) asnsercs:
a) f'(x) <0 B mob6oii Touke x € (a;b); 6) f"(x)<0 B mo6oit Touke x € (a;b);
B) f'(x)>0 B mob6oii Touke x € (a;b); 1) f"(x)>0 B mo6oii Touke x € (a;b).

4. Ecmn x = C - xputHueckas Touka pyukuun ¥ = f(x), B kotopoit f'(C)=0, 1o B Touke x =C
OyaeT MUHUMYM, €CIIH:

a) f"(C)>0; 6)f"(C)<0; B)f"(C)=0; r)f"(C)>0npu x<C un f"(C)<0 npu x>C.

5. JIoCTaTOYHBIM YCIOBHEM TOYKH Tieperuba C sBJISETCH:
a) f"(C)#0 u f"(x) cnepa u cnpaa oT Toukn C MMEET pa3HbIE 3HAKH;

6) f"(C)=0 u f"(x) cnera u cpasa oT Touku C MMEET Pa3HblE 3HAKY;
B) f"(C)=0 u f"(x) cnesa u cnpaBa oT Touku C HMeeT OJUHAKOBLIE 3HAKH.

r) f"(C)#0 u f"(x) cnesa u cnpapa or Touku C HMeeT OJUHAKOBBIE 3HAKH.

6. llpsmas y = kx+b sBnsercs HAKIOHHON acUMITOTOM i pyHKmu ¥ = f(x), ecnu:

S(x )—k w im( £ (x) — k) = b 6)11mf( *) _ hm(f(x) kx) =k .

VACY)

a) lim

xX—a

)hmf ) _ o lim(f () — ko) = b,

X—>0 —>00

=Dy lim(f () k) = k.

7. Ecnm ¢yekums Y = f(X) HempepblBHA B OKPECTHOCTH KPUTHYECKOW TOUKM x=C H
nuddepeHnEpyeMa B €€ HPOKOJIOTOH OKPECTHOCTH, TOTAAa MaKCHUMyM M MHHUMYM (DyHKIUH
COOTBETCTBEHHO OYIyT:

a)ecm f'(x)>0mpu x<C u f'(x)<0 npu x> C;

6)ecin f'(x) <0 mpu x<C u f'(x)>0 nmpu x> C;

B)ectn f'(x)>0 mpu x<C u f'(x)>0 mpu x> C;

nNecm f(x)<0mpu x<C u f'(x)<0 mpu x>C.

8. Ecin x = C - kputndeckas Touka Gpysxmun ¥ = f(x), B xoropoit f'(C)=0, To B Touke x =C
OyJeT MUHUMYM, €CJIU:

a) f"(C)>0; 6)f"(C)<0; B) f"(C)=0; 1) f"(C)>0 mpu x<C u f"(C) <0 mpn x>C.

9. Eciin nudpdpepenumpyemas pyHkuus z = f (x,' y) umMeet B Touke M, (Xy; ¥, )

BKCTPEMYM, TO B ITOM TOUKE



a)fx,(xo;yo)ioa fy,(xofy())zo; 6)];’()60,‘)/0):0, fy’(xo;yo)>'0;
B)fx'(XOQyo)?&Oa fy,(x();yo)>05 r)fx’(xofyo)ZOa fy'(xo"yo)zo-

> 2 >
10. Eci B kputHdeckoii Touke (x,; yo) BoinonHsercst HepaseHcTBo A = AC — B >0, to B 910ii

TOYKE (QYHKIIHS
a) UMeeT MUHUMYM; 0) MMEET 3KCTPeMyM; B) UMEET MaKCUMYyM; TI') HE UMEET IKCTPEMYM.

2 cemecTp
CwmbIc/I0BOI MOaYJIb 3

1. ®yukuus F(x), HaseiBaeTcs nepBooOpasHoil wis GyHKIMU [ (X), €Cliv BBINOIHAESTCS:

2 /()= F(x); 6)F'(0)=f()+C; B f()=Fx)+C; nF )= /().

2. VKakuTe, KAKOH OTBET MPABHJIBHO OTPAKAET CBOHCTBA HEONPEIEEHHOTO HHTETPATA:
o[ reoe) = f: df fooda= e+ [dreo= fas:

([ @) = £ d [f@)dx=feydx;  [df(x)=F(x)+C;

!

o[ fdx) = /'0): d[ fdx= ;s [df ()= Fx)+Cs

!

([ reds) = f: df rode=dr: [dr = s+c.

|

2 > b 5

. 1
3. [lepBooOpa3HbIMU [UIs1 PYHKIIHIA ; — OyIyT COOTBETCTBEHHO:
X

cos’x a’+x° Jur_ 2
l.a" +C; 2. arcsin£+C; 3. Lln(x_aj+C; 4. ctgx+C; 5.
a 2a \x+a

tgx+C; 6. Inx+C; 7. éarctgz.

a)5;2;7,6; 6)5;3;2;6; B)S5;2;3;6; 1)5;7;2;6.

4. 3aMeHa MepeMEeHHO B HEOMPeIeICHHOM HHTErpaie .[ f(x)dx npu x = @(t) ocymecTBIsETCS 1O
bopmye:

&) [ f@ende; 6) [ £ tde; w [ f@@)- f'Odt; v | f@0)- o)t

5. Wnrerpan Buga IR(sin x,cosx)dx B ciayuae R(sinx,—cosx)=—R(Sinx, COSX) BeMHMCIAETCS

IMyTEM IMMOACTAHOBKHU:

x
a)l =sinx; 6)f =cosx; )l =tgx; r)f=tg§.

b
6. OnpenieneH bl MHTErpa J f(x)dx Oyner paBeH:

a

[ fdxs 6)- [ f0dv; 5~ [ fede; - [ fGods.

7. ®opmyna Herorona-JleliOnuna, ecimu F(x) - mepooOpasnas mis f(X) , umeeT BUA:



a) [ f(x)dx = F(a)~F(b): 6)[f(x)dx=F(b)-F(a):

B) j f(x)dx=F(b)+F(a); 1) j f(x)dx = F(b)-F(a).

8. Eciu x=g(t) mecim g(a) =a, g(f)=>, 1o popmyna 3aMeHBI IEPEMEHHON UMEET BUI:

b b b B
2 [ f()dx = [ f(g)g'0di; 6)[ f(x)dx=][(g) g (W),

b B b b
o [ fdx=[f(e@)dt; o[ fedx=[f(gw)dr.

9. I/IHTCFpaJ'IOM C IICPEMCHHBIM BEPXHHUM IIPEACIIOM HA3bIBACTCA:

a)F(x)ZIf(t)dl‘; 6)F(x):J.f(x)dx; B)F()C)ZIF(Z‘)dl‘; r)F(x)sz(x)dx.

10. Hecob6cTBeHHBIM HHTETpasioM [-0ro pojia Ha3bIBaeTCs:
1

b R x R
o lim [ f(x)dx, ) lim [ f@)dx y)lim [rwar, lim [ £ (x)dx

CwmbIici10BOI MOy 4
1. OgHopoaHoe quddepeHIaIbHOe ypaBHEeHUE [-ro nopsaka pemaercs MyTeM MOACTaHOBKH:

U X
=U-V; 6) y=U-x; =—; =—.
a) y )y B) y v r)y U

2. ludpdepennmnansroe ypaBHeHue -ro nopska Ha3bIBAETCs IMHENHBIM, €CIIH OHO UMEET BUJI:
d
a) d_y = f(x,y),tae f(x,») - QyHKIUSA HYJIEBOTO H3MEPEHHS;
x

0) M(x,y)dx+N(x,y)dy=0,rme M(x,y) u N(x,y) - pyHKIHS OMHOTO U3MEPEHHUS;

B 2Py =00):
X
N 24P =00).
X

3. Muddepenumansusie ypapuenns (1) F(x',3,9)=0 u ) F(,y',»")=0 nonyckator
MOHIKEHHE TTOPS/IKA TyTeM TTOICTAHOBKH:

! " dP
a) y=x-U; 6) y=U-V; B) V' =P(y),y :P.E;

Do =Py =Py =Ps =P

OTBer 3anumuTe B BUAE, Hanpumep, 1-a), 2-B).

4. OAHOPOIHOE JIMHEHHOE YpaBHEHHE C IMOCTOSHHBIMH Kod(duuuentamu V' +a,y' +a,y =0
MMEeT XapaKTepUCTUIECKOe YPaBHEHUE BHIA!

a) k> +ak+a,y=0; 0) k"+ak'+a,k=0;

B) y' +ak+a,=0; r) k> +ak+a,=0.

5. HCO6XOI[I/IMBIM IMPU3HAKOM CXOJUMOCTH pAaa ZUk ABJIACTCA:
k=1



a)lim» U, =0; 6)limU, =0; B) limU, =C =const; r) thL:O.
n—>0 k:l n—0 n—0 n—

6. IIpusnak Jlamambepa CXOOMMOCTH YHCIOBOTO psijia ZPk C TIOJIOKUTEIbHBIMU 4YieHamMu P,

k=1
3aKJII04YacTCA B TOM, YTO:

: Pk+1 _ 1 _ 1 _ .
a) lim =4 q <1 - panx pacxoautes, ¢ > 1 - panx cxoaures;
k—o
k
0) }im kP, =q, q<l -psnpacxomurcs, ¢ > 1 - psn cxomurcesi;
B _ |- 1. :
B) lim A g >1 - pag pacxogures, g <1 - pang cxoaures;
k—o
k

T) I{lig g P ,q> l - psim pacxomurest, ¢ <1 - psn cxomures.

7. 3naxkouepenpytowmiics psag P —P, + P, — P, +..+(-1)""'P, +.. (P, >0) cxomurcs (Upu3HaK
JleiitOnnma), ecnu

a)h <P, <P <.<P<..m limP, =0;
O)F>P>P>.>P >.. n limP, =0;
. P,
B)E>P,>P>.>P >. 1 llm;TJ':O;
NB>P,>P>.>P >.. u lim%/P, =0.

n—»0

8. CTenneHHEIM PAAOM HA3bIBACTCA psAa BUAA:

a a a
Aay+—+ S+t

X X x

0)a,+a,-2"+a, 3" +a,-4" +...+a,(n-1)" +...;
B)a, +ax+a,x" +..+a,x" +..;

a, a, a

+ ~ .t 1 -
x—x, (x—xp) (x—x,)

ra, +

9. st Toro 4ro0bl pyHkiws f(X) Moria GbITh pa3jiokKeHa B CTENEHHOM psa Ha uHTepBane (—R;R)

Heo0X0auMO, 4YTOOBI 3Ta (YHKIMS HMeNa HENpephIBHbIE INPOU3BOJAHBIE JHOOOro MOpsIKa B
OKPECTHOCTH TOYKH X = @ , U ITOT PsJl, Ha3bIBAEMbIH psaoM Teinopa, UMEeT BUJ:

a) f(x)=f(a)+ S ( ) f"(a) X4+ —f(n) (@) x" +

eee g

2! n!
6)/(x) = f(a)+f()( o+ LD gy s D gy
B)f(x)zf(0)+f’(0)x+f”(O)xZ+...+wx”+...,
1! 2! n!
0 70 = 10+ L Qe SOy SOy

10. Ecmu  f(x) wewerHas yukuus pasnaraercs B psag Dypbe, T0 Kodpuimentsl a, u b,

BBIUUCTISIOTCS TI0 hopmymam:

a)a, =£Jf(x)cosnx dxub,=0; 06)a,=0ub, =2If(x)sinnx dx ;
72'0 ;2'0



B)a, =zjf(x)cosnx dxub, zzj‘f(x)sinnx dx; t)a,=0wub, =£ M dx.
Ty Ty 7T ¢ sin nx

3 cemecTp

CMBICJI0BOIH MOIYJIb S.
1. CnyuaiiHoe COOBITHE, TO TAKOE COOBITHE:
a) IPUYHUHBI KOTOPOI'O HEU3BECTHHBI,
0) eciy yClIOBHsI B KOTOPBIX OHO IIPOMCXOJUT, Pa3IMUHBL;
B) 3aKOHOMEPHOCTH KOTOPOTO HE MOAJAI0TCS HAOIIOACHUIO;
I') KOTOpOE IIPU COBOKYITHOCTH OJIHUX U T€X XK€ YCIOBHM MOXKET IIPOU30MTH, a MOXKET He
IIPOU30MUTH.
2. Knnaccugeckoe onpesiesieHle BEpOATHOCTH COObITHSA A COCTOUT B TOM, YTO BEPOSTHOCTb COOBITHS
A ecTb:
a) OTHOILEHHE OOIIEro YHCIIa UCXOI0B K YUCITYy UCXO/0B, O1aronpUsaTCTBYIOIUX COOBITUIO A;
0) OTHOLICHHWE 4YHCIa OJIATONPHUATCTBYIOUIMX 3TOMY COOBITHIO HMCXOIOB, KOTOPHIE MOTYT OBITH
COBMECTHBI U PABHOBO3MOXHBI, K 00LIIEMY UHCITy BCEX BO3MOKHBIX UCXOIOB;
B) OTHOIIEHHE YHCJIa OJAroNpHUATCTBYIOIIMX ITOMY COOBITHIO MCXOJOB K OOIIEMY YHCIY BCEX
PaBHOBO3MOYKHBIX JIEMEHTAPHBIX UCX0/10B, 00pa3yOLUX NOJIHYIO IPYIIY COOBITHI;
I') OTHOIIEHHE OOIIETO YUCIIa UCXOI0B K 00IIEMY YHCITy BCEX 3JIEMEHTAPHBIX HCXO/I0B, 00Pa3yIOIINX
MIOJIHYO TPYIITY COOBITHIA.
3. BeposiTHOCTh IpOU3BEEHUS IBYX COOBITHI paBHa:
a) IPOM3BEACHUIO BEPOSTHOCTEN IEPBOr0 U3 HUX HAa BEPOSATHOCTh BTOPOIO;
0) MPOM3BEICHUIO BEPOSTHOCTEH OJHOTO M3 HHUX HAa BEPOSTHOCTH JAPYIOrO, BBIYUCICHHYIO IPH
YCIIOBUH, YTO COOBITUS HE3aBUCUMBI;
B) IIPOM3BENICHUIO BEPOSITHOCTH OJJHOTO U3 HUX Ha YCJIOBHYIO BEPOSTHOCTh APYTOro, BHIYMCIECHHYIO
IIPU YCJIOBUH, YTO IIEPBOE UMEIIO MECTO;
I') MPOU3BEACHUIO BEPOSITHOCTH OJHOIO M3 HUX Ha YCIOBHYIO BEpPOSITHOCTH 3TOrO COOBITHSA,
BBIUHCJICHHYO [IPH YCIIOBUH, YTO BTOPOE UMEIJIO MECTO.

4. ®opmyna beiieca, koTopasi BBEIYHCISIET BEPOSTHOCTH JFOOOW TUMOTE3bl [{, mpW yCIOBUH, YTO

HCEKOTOPOC coOBITHE A, CBA3aHHOC C O TUMHU I'MIIOTE3aMU, IMPOU3O0ILI0, UMCCT BU!

. Hi
a)P(HA)=lZ;:P(H,.)P(%Ii); 6)P(HA): HP(A) i A)

ZP(Hi)P(%Ii)

0y, PCH) P4 ) s PPty
Al > A" .
ZP(H»P(%,J ZP(H,)P(%,J

5. Kaxkas u3 ¢popmyn asnsercs popmyioi bepuymam?
a)b,, =C,P"q"",; 6)P,, =C P"q"";

B) P(

B) Pm,n = C;an”—m; r)Pm,n = Crr:npmqn_m .

6. Ciyuaiinble BETMYHUHBI MOTYT OBITh:

a) TOJBKO JUCKPETHBIMH;

0) TOJILKO HEMPEPHIBHBIMY;

B) MO0 TUCKPETHBIMHU, JINOO HETIPEPHIBHBIMU;

') JUCKPETHBIMU U HENPEPBHIBHBIMU OJJTHOBPEMEHHO.

7. Kakas u3 ¢popmyn siBisiercs: GyHKIMEH pacrpeaereHus?

a) F(x)=P(X >x); 6) f(x)=F'(x);



B) F(x) = P(X = x); r) F(x)=f'(x).

8. Maremarnyeckoe oxuganne M[X] HenpepbBHOM CilydallHOM BEJIMYMHBI €CTh YHCIIO,

orpezesnseMoe 1o Gpopmyie:

a) M[x]= Zn:xiPi ; 0) M[x]= TxPi(x)dx;

o0

B) M[x]= J.(x—mx)f(x)dx; r) M[x]= jxf(x)dx.
9. B kakoM OTBeTE MPaBUIIbHO MEPEUUCIICHBI CBOMCTBA JUCTIEPCUU?
a) Dlc]=c; Dlex]=c*D[x]; D[x+y]=D[x]+D[y]; rae x u y He3aBHCUMBIC
BEJIMYMHBI;
0) D[c]=0; Dlcx]=cD[x]; D[xxy]=D[x]+D[y]; rne x u y He3aBHUCUMBIE
BEJIMYUHBI;
B) D[c]=0; D[cx]=c’D[x]; D[x+y]=D[x]+D[y]; rae X U y He3aBHCHMbIE
BEJIMYMHBI;
r) D[c]=0; Dlex]=c’D[x]; D[x*y]=D[x]£D[y]; rie X U y He3aBUCHMbIC
BEJTUYHHEI.
10. MOXHO ¥ BBIYUCIIATEH AUCIIEPCHUIO CIIy4allHOM BENTUYHHBI O (hopmMyIie:
D(x)=M[x*]- M*[x]?
a) na;
0) HeT;
B) MOKHO TOJIBKO B CIIy4ae HEIPEPhIBHON CIIy4ailiHON BEIMYUHBI;
') MO’KHO TOJIBKO B CITyyae AUCKPETHOU Cy4yailHOW BETHYMHBI.
CMBbIC/10BOI MOAYJIb 6
1. Beibopka — 370:
a) OrPaHMYEHHOE YHCJIO BEIOPAHHBIX CITyYallHBIM 00pa30M 2JIEMEHTOB;
0) OorpaHMYEHHOE YHCIIO SJIEMEHTOB, BEIOPAHHBIX HECITYYailHO;
B) OOJIBIIIAast COBOKYITHOCTD AJIEMEHTOB, JUISI KOTOPOM OIEHUBAIOTCS XapaKTEPUCTUKH;
r) 0O0JbIlas COBOKYITHOCTh 3JIEMEHTOB, BEIOpaHHBIX HECITY4ailHO.
2. Jlns rpaguueckoro n3o0pakxeHust HEMPEePbIBHOW BapHallK UCIIOJIb3YETCS:
a) KyMYJISTUBHAs KpUBas,
0) orusa;
B) THUCTOTpamMma;
I') TIOJUTOH.
3. 3akon Ilyaccona onpenensieTcsi TAKUMH BEJTMUUHAMH:
x—1 /Ik . e—ﬂ
) F(x)=>"—— MX)=1,DX)=2, oX)=vi, A=np;
o k!
OF(x)=52"  m(x)-2, D(X)=1 X)=4, A=np;
VE(x)=2 = M(X)=4, =4, o(X)=1, A=np;

k=1

x=1 2k -4

B)F(x)zz;tk—e', M(X)=i, D(X)=2%, O'(X)=\/z, A=n’p;
k=1 :
x—l/lkl_eﬂ

N F(x)=Y , M(X)=4, D(X)=1, o(X)=2, A=np.

k=1
4. Kputepuem coriiacusi Ha3bIBaroT

a) MPaBWJIO MPOBEPKHU TUIIOTE3bI 00 M3BECTHOM MPEANOI0KEHHOM 3aKOHE HEM3BECTHOTO

pacrnpeeneHus;

ClIy4JaitHble

CIly4YaiiHbIe

CIIy4aiHble

CIIy4aiHble



0) MpaBMIIO MPOBEPKU TUIIOTE3HI O MPEIOI0KEHHOM 3aKOHE HEN3BECTHOTO PACTIPEICIICHHS;

B) (popMyIIa, MO3BOJIAIONIAS MOIYYUTh KOA(PPHUIMEHT, XapaKTepU3YIOIIUI OnpeesieHHOe
pacnpeieneHue;

I') M3BECTHBIC OCHOBAHMS ISl IPEATIOIOKEHUS O POpME 3aKOHA.

5. Jlas XapakTepHCTHKH CBS3M MEXAY CIy4alHbIMH BedMuMHaMH X W Y TOPUHUMAETCs
K03 HUIMEHT KOPPEISIUH 7'y, , KOTOPBIH, IO ONPEIEICHHIO, UIMEET BUJ:

any)_c)_;_n.f.y anyxy—n-i-y

ar,, = ; 0y, = ;
no.o, no. .o,
3 Zn-axay X-y 3 anyxy—n-axay
BT = n.xy R nx-y
xy

6. YpoBeHb 3HAUUMOCTH — 3TO:

a) JIOCTaTOYHO OosblIas BEJIWYMHA BEPOATHOCTH, IPU KOTOPOH COOBITHE MOXKHO CUUTATh
MIPAKTUYECKH JIOCTOBEPHBIM;

0) 10CTaTOYHO Masiasi BeIMYMHA BEPOSITHOCTH, IIPH KOTOPOH COOBITHE MOYKHO CUUTATh IPAKTUYECKH
HEBO3MOKHBIM;

B) 3Hau€HHE BEpOATHOCTH Oun3koe K O win 1, B 3aBUCUMOCTH OT UCXOJIHBIX JaHHBIX;

r) 3HaueHue BepositHocTy ot 0 110 1.

7. Ilpu mpoBepke CTaTHCTHUYECKOM THIIOTE3bl, €CIIM BHIOOPOUHBINA Kpurepuil K, He MpUHAUIeKUT

kpuTHueckoii obnactu {K}, r.e. K, ¢ K, To runoresa:

a) IPUHUMACTCS;

0) oTBepraercs;

B) MOXXET OBITh MPUHSITA JIMOO OTBEPrHyTa B 3aBUCHMOCTH OT YPOBHSI 3HAYUMOCTH U OOBbeMa
BBIOOPKU;

T') ONPEACITUTH HEBO3MOXKHO.

8. Jlns HaxokAeHMs HapaMeTpoB a U b IJIMHEHHOro ypaBHEHUs perpeccun y, =ax+b 1o

HECTPYHIIUPOBAHHBIM JAHHBIM UCIHOJIb3YIOT CUCTEMY:

aZX +2 =25, 5 ay x> +byx=Yxy,
Zx+nb Sy ay x+nb=>y. ’
aZx +b2x Zy, a2x+b2xy Zx
a2x+na ny ’ aZx +nb= Zy '

9. 3ayayeil MHO>)KECTBEHHOM JINHEHHOW perpeccuu sBIsSETCS:

a) MOCTPOCHHE HETMHEHHOM MOJIENHN CBA3U MEKIY HA0OpOM HEMPEPHIBHBIX MTPEIUKTOPOB U
HEMPEPHIBHOW 3aBUCUMON NMEPEMEHHOM;

0) IOCTpOEHKE MOJEITH CBSI3M MEXTy HAOOpPOM HENPEPBIBHBIX MPEAUKTOPOB U 3aBUCUMON
IIEPEMEHHOM;

B) MOCTPOEHUE JTUHEHHOM MOJIENIN CBSA3U MEXAYy HaOOpOM HEMPEPhIBHBIX MPETUKTOPOB U
HEMPEPHIBHOM 3aBUCUMOM NMEPEMEHHOM

I') HIOCTPOEHHUE MOJIENTU CBSI3U MEX/1y HaOOPOM HETIPEPBIBHBIX MPEAUKTOPOB M HENPEPHIBHON
HE3aBUCHUMOM NIEPEMEHHOM.

10. HaiiTu KOppesIiMOHHOE OTHOILIEHNE 3aBUCUMOM MEPEMEHHOM Y 10 HE3aBUCUMOM NIEPEMEHHOU
X MOHO MOJTYYNTh:

a) U3 OTHOILIECHHS MEXTPYIIIOBOM UCTIEpCHU K OOILEeH TUCTIepCHH;

0) U3 OTHOLIEHUSI 00IIeH AUCTIEPCUH K MEKTPYIIIOBOM AUCIIEPCHH;

B) U3 MPOU3BEICHHS MEXTPYIIIOBOM JUCTIEPCUU B 00N AUCTIEPCUH;

T') U3 IPOU3BEACHUS MEKIPYIITIOBOM AUCTIEPCHUHU K OOIIECH TUCTIEpCHH, ACIICHHON Ha UX PA3HOCTb.



KoHTpoJibHBbIE BONPOCHI K MPOMEKYTOYHOM aTTeCTAlUMN
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I cemectp
Onpenenurend.
DNEeMEHTHI TEOPUHU MATPHLL.
OO0mias Teopust CUCTEM JTMHEHHBIX YpaBHEHUH.
DJeMeHTHl BEKTOPHOH anreOphl.
AHanuTHyecKas reoMeTpus.
[Tpenen 4ncIOBOM MOCIEIOBATEIBHOCTU U (PYHKITUH.
3ameuaTelbHbIE PECIbI.
[Tpou3BonHast GyHKIMH.
Huddepennman GpyHKIIUM 0THON IEPEMEHHOM.

. OcHoBHbIE TeopeMbl U} PEpeHIINaTHFHOTO UCYUCIICHUSI.
. UccnenoBanne GyHKIMU OJJHOW TIEPEMEHHON U TIOCTPOCHUE €€ TpaduKa.
. DKOHOMHUYECKHE MPUMEHEHHUSI IPOU3BOTHOM.

II cemecTp
ITepBooOpa3zHasi.
Heonpenenennslii nHTEpall.
Meroabl HHTETPUPOBAHHUS.
OnpeneneHHbIi MHTErpajl, €ro CBOMNCTBA U IPUMEHEHHS.
Huddepenumansapie  ypaBHeHuss | mopsiaka: ¢ pa3gensIOUIMMUCA — [TEPEMEHHBIMH,
OJIHOPOJHBIE, INHEIHBIE.
Juddepenunansupie ypaBHeHnus 11 mopsiaka: muHeitHbIE, C TOCTOSTHHBIMU KOA((QUITHEHTaMHU,
OJIHOPOJHBIE.
YHucnoBblie psabI.
Heo6xo1uMblii IpU3HAK CXOAUMOCTH.
JlocTatoyHble NPU3HAKKA CXOAUMOCTH 3HAKOIOJIOKUTEIIBHBIX PSIOB.
3HAKOUYEPELYIOIIHECS YUCIOBBIE PSIBI.
[Tpusnaxk JleiiOHuna.

. YcioBHas ¥ aOCONMIOTHAsE CXOJIUMOCTb.
. CreneHHble psbl.
14.

. Teopema AbGernsi.

OO6nacThb CXOOUMOCTH.

III cemecTp
DIeMEeHTHl KOMOMHATOPHOTO aHAJTN3A.
CoObITHS U UX KIaCCH(PUKAIHSI.
Knaccuueckoe v cTaTUCTHUECKOE ONpeIETICHUS] BEPOSTHOCTH.
OcHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEN.
dopMyIia MOJIHON BEPOSTHOCTH.
®opmyna barieca.
[ToBTOpHBIE UCTIBITAHUSI.
WuTterpanbHas QyHKIMS pacipeaeeHus.
Huddepenunansras GyHKIMS pacpeeIeHNs U €€ CBONCTBA.

. UncnoBble XapaKTEpUCTUKHU CIIy4alHbIX BETUYHH.

. OCHOBHBIE 3aKOHBI PACTIPEEIECHUS CITIyYalHbIX BEINYUH.

. BEIOOpOUHBIit METOJT M €70 COCTaBHbBIE YaCTH.

. XapaKTEepUCTUKH YPOBHS U BapHallUU.

. Bunpl 3aBucuMOcCTEN MEXKY CIydalHbIMU BEIMUMHAMM.

. HaxoxeHne mapaMeTpoB ypaBHEHUs JIMHEWHONW PpErpecCcHd MO0 HECTPYNIUPOBAHHBIM

nanHbIM. Koadduument koppensum.

. HaxoxeHne nmapameTpoB ypaBHEHHUs JMHEWHON PETPECCUU IO CTPYNITUPOBAHHBIM JTAHHBIM.



OO0pa3ubl 3agaHN 17151 IPOMEKYTOYHOM aTTeCTAMHU
1 cemectp

Tema Hepequb ajrbmepHamuerblx 60npocos

1. DnemenThI TMHEHHON o OmnpemenuTesn BToporo mopsiaka. CBOMCTBa OnmpeieuTeei.

anreopsol.
e JlelicTBUs HaJ MaTpULIAMH.

e OOparnas maTtpuiia. Meroa oOpaTHOW MAaTPHUIIBI.

3x, —x, +2x, —2x, =3,
2. Pemuth cucteMy JMHEHHBIX YpaBHEHHI MeTonoM ["aycca: 2x, +5x, —x; +3x, =10,
x, +3x, +x, —x, = 4.

3. Haittu nomasns tpeyronsuuka ABC, ecnn A(— 2; 3); B(4;— 2); C (1;5).
. —S5+x
4. Haiitu npenen: lim

4] —4/5—-x
G 1) (2x+12)"

5. HaiiTu npou3BOAHYIO:
V2 =D (x* +6)°

6. Haiiu oKasibHbIe SKCTpeMyMBl hyHKIN: z = 2X° —9x° —24x —6)° —24y

2 cemecTp
Tema HepelteHb albmepHamuBHblx 60npocos
1. Heonpenenennsriit = TlonsTHe MepBOOOPa3HOM U HEOMIPEACIEHHOTO HHTErpasia
MHTETpall = (OCHOBHBIE CBOMCTBA HEOIPEACIEHHOI'O NHTErpasia

HHTerpupoBanre METO0M 3aMEHBI IIEPEMEHHOU

2. HaiiTu unTerpansl

a)J-xsm(6x +1)dx , 6) J-—dx
x“+x—-12
3. Beaucnute uHTErpal
2
J‘ dx
' J5x -1

4. Pemuth nuddepennmanbHoe ypaBHEHHE IEPBOTO MOPsIIKa

yr:zﬂgm
X X

5. Pemuth muddepeHpanbHoe ypaBHEHHE BTOPOTO MOpsIKa

2" =(y').

6. HccnegoBaTh CTEIEHHOM pAA HAa CXOOUMOCTD

24” (x=2)".
n=1



1. OcHOBHBIE TOHSATHS TEOPUU
BEPOATHOCTEM:

3 cemecTp

Tema Ilepeuens anomepHamusHvlX 60NPOCO8

- [IppuHIMIIBI YMHOKEHUS U CIIOKCHUS.
- HecoBMecTHbBIE U COBMECTHBIE COOBITHS.

- CyMMa U IpOu3BeICHUE COOBITHH.

2. 3agymMaHO JABY3HAUHOE YHMCIO, MUGPBI KOTOPOTrO pa3Hbie. HalTH BEpOATHOCTH TOTO, YTO
3aJlyMaHHBIM YHCIIOM OKQ)XKETCS CIIyYaiiHO Ha3BaHHOE JIBY3HAYHOE YHCIIO.

3. Io usBecTHOl MHTerpanbHoll ¢ynxkuuu F'(X) pacnpenenenus BepoATHOCTEH HempepbIBHOL

ciydaiiHOM BenuuuHbl X Hath AuddepeHuuanbHyo (QyHKIHIO

nonajiaHus ciydaiinoit Bemmuunsl X B untepsan (a; ).

0, mpu x <0
2
X
Flx)=3—, mpu 0<x<10
(F)=1755 P
1, npu x> 10
a=5, p=11

4. U3 ycnosuit 3anauu 3 Haiitn MaTemaruueckoe oxunanue M (X).

f(x) wm BeposTHOCTH

5. I1o n3BeCTHOMY CTaTUCTHUYECKOMY PaclpeesIeHUI0 BBIOOPKU MOCTPOUTD MOJIUIOH YaCTOT, HAUTH
MOJy, MEIMAHY M pa3Max.

X; 12 | 15 17

1

20

24

n. 4 5 10

1

8

3

6. V3 ycrnoBuii 3amaun 5 HaWTH BBHIOOPOYHYIO CPEIHION, JUCHEPCHIO U CpeHEee KBaAPaTUYHOE
OTKJIOHEHHE.

Pacnpe)leﬂeﬂue 63J'IJ'IOB, KOTOPbI€ ITOJYYal0T oﬁyqaloumecsn

Jlnst ouHOM M 3a04HON (hopM 00yUeHHUS
[ 3ayera ¢ oueHkoi I u Il cemecTpbl

3a TEKYIIMd KOHTPOJIb U CAMOCTOSITEJILHYIO padoTy

MakcuMajibHO€ KOJHYECTBO 0AJ1JI0B

MaxkcumajabHas
cymMma 0aJJ10B

CmMbIc10BOI MoayJIb Ne 1

CMbICI0BOM MOAYJIb Ne 2

T1/T1
0

T2/T1
1

T3/T1 | T4/T1 | TS/T1 | Te/T1 | T7/T1
2 3 4 5 6

7

T8/T1

T9/T1

7

3

15 25 7 3 7

8

25

100

IIpumeuanue. T1, T2, ..., T18 — HOMepa T€M COOTBETCTBYIOIUX CMBICIIOBBIX MOJTYJIEH.

Jns skzamena Il cemectp

MaxkcuMajibHOe KOJHYECTBO 0aJ1J10B

MaxkcuMaJIbHasi cyMMa 0aJ1J10B

3a TeKYIIMii KOHTPOJIb U CAMOCTOSITEIbHYI0 padoTy Bce BuabI
CwMmbIci10BOI MOy Ne 5 CwmbiciioBoit Mmoayab Ne 6 | Texymui K3aMEH yueOHOM
KOHTPOJb AEeATCJIbHO
CTH
T19 [ T20 | T21 | T22 | T23 | T24 | T25 | T26 [ T27
40 60 100
2 2 4 2 10 2 6 2 10

[Ipumeuanue. T19, T20, ..., T27 — HOMepa TeM COOTBETCTBYIOIIUX CMBICIIOBBIX MOTYJIEH.




CooTBeTCTBHE rocyz[apCTBemloﬁ KAJbl OLIEHUBAHUS aKaJeMUYeCKOM ycneBaeMoCT

Jlnst ax3amMeHa

CymmMa 6aniioB 3a

ITo rocynapcTBeHHoOI

BCe BU/IbI y4eOHOH Omnpenesnenne
HIKaJje
JesiTeIbHOCTH
ODJIMYHO — OTJIWUYHOE BHIMOJHCHUE C
90-100 «OTIUYHOY (5) HE3HAUYUTECIbHBIM KOJINYECTBOM
HETOYHOCTEN
XOpOImI0 — B IEJIOM  IIPaBHIBHO
BBITIOJTHCHHAs PaboTa ¢ HE3HAYUTEILHBIM
80-89 KoJmgecTBoM omuook (1o 10 %)
«Xopomuio» (4)
XOpomo — B IEIOM  TPaBHIBHO
BBITIOJTHCHHAs PaboTa ¢ HE3HAYUTEILHBIM
75-79 KOJIMYECTBOM OIHUO0K (10 15 %)
YAOBJIETBOPUTEIBHO — HEIUIOXO, HO CO
70-74 3HAYUTEIbHBIM KOJINYECTBOM
HEJI0OCTATKOB
«Y MOBIIETBOPUTENHHOY (3)
YIOBIETBOPUTEILHO  —  BBIMIOJIHCHHE
60-69 YIOBJIETBOPSIET MUHUMAIIbHBIE KPUTEPUHU
HEYIOBIECTBOPUTEIHHO —
35-59 C BO3MOYKHOCTBIO TIOBTOPHOM aTTeCTaluu
«HeynoenerBopurensHO» (2) HEYIOBJIETBOPUTEIHHO -
034 C 00s13aTeNIbHBIM MOBTOPHBIM H3Y4YCHUEM

JTUCITUTUINHBI (BBICTABISICTCS KOMICCHEH)

Jnst 3auera

CymmMa 6am10B 3a

Ilo rocynapcrBenHoii

Omnpenesenne

BCe BUABI y4eOHOI HIKaJe
JeATeJbHOCTH
[IpaBunbHO BhIMIOTHEHHAS paboTa. MoxeT
60-100 «3aureHoy OBITh HE3HAYUTEIbHOE KOJINYECTBO
OIINO0K
HEYIOBJIETBOPUTEILHO -
0-59 «He 3aureHo» yA P

C BO3MOXHOCTBIO HOBTOpHOfI aTTeCTallun




