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1 lenn ocBOCHHSA AHCHMNIHHDI

Llenb ocBoeHHst mucUMIIMHBI «MaTeMaTHKay — dopmupoBanne 3HaHHi,
YME@HHH, HaBbIKOB U KOMIIETEHIIH 1s YCIEUTHOH NMpOo(ecCHOHAILHON JIeSTeTbHOCTH
B 00J1acTH TeXHOC(epHO#H Ge30MacHoCTH, a HMEHHO, UCCJIEIOBAHMS BO3MOKHOCTEH U
PECYPCOB OKpYKalOLIeH Cpe/ibl, OUEHOK TeXHOTEHHOTO PHCKaA.

3anayaMu OCBOEHHS TUCIIUILTHHBI SBJISIOTCS

- Pa3sBUTHE CIOCOOHOCTEH CTYIEHTOB K JIOTHYECKOMY U alFOPUTMHYECKOMY
MBIIICHHIO;

- AaTb CTy[ICHTaM MpeNCTaBIeHHe O BaXHEHIIMX COBPEMEHHBIX MeTOHaX
MaTEeMaTUHECKOro UCCIIeIOBAHUSI U MOJEIMPOBAHUS M O Haubolee NIEPCIIEKTUBHBIX
HaIIpaBJICHUSAX Pa3BUTHUS COBPEMEHHOM MaTeMaTHKU;

- 00ecneyuTh CTYIEeHTOB MaTeMaTHYeCKHMH 3HaHUSAMM, HEOOXOJHUMBIMH Kak
IpH  H3YHCHHM pPA3sIWYHBIX [UCUHMIUIMH, TaKk W INpPH  pelleHHH KOHKPETHBIX
NpOoQecCHOHANBHBIX 3a/1aY;

- TNPEAOCTaBHTL CTYJCHTaM BO3MOXHOCTh IIONYYUTh ONBIT M  HABBIKH
HCIO/Ib30BaHUs 0a30BBIX MATEMaTHYECKMX MOJEAeH M YHMCIEeHHEIX METOJ0B MpH
IIOCTAaHOBKE U PEILICHUH NPOPECCHOHANILHBIX 3a]1a4.

HucuuninuHa obecrieyrBaeTt IIONrOTOBKY  BBIITYCKHHKA K 3KCHEPTHOMY,
HAal30PHOMY W MHCHEKLHOHHO-ayJIMTOPCKOMY  BHIY npoQeccuoHanbHON
NeATeIbHOCTH.

2 MecTo qUCHHNIHHBI B crpykrype OIIOII BO

Hucuunnuna «MaTemaTukay sBiIseTcs OIHOW M3 NUCHMIUIMH Ba3oBoil yacTu
bnoka 1 Jlucuuniuner.

Hucuurnnmuaa «MareMaTuka» SBIsSeTCs obecneyuBamoIel 119 TUCLUTUIHH:
«Mertpomnorus, CTaHJapTH3ALUs H cepTudHKaLms», «MoJnenupoBanue
TPaHCHOPTHBIX  npoueccoB», HUWP  obGywaromerocs, «Cratuctuka (Teopus
CTaTHCTHUKH, COLHATBbHO-DKOHOMHYECKAs! CTATUCTHKA)», « DKOHOMHUKA BO3YIIHOI'O
TPaHCIOPTay.

Hucuunnuna uzydaercsip 1,2, 3 u 4 CeMecTpax.

3 Komnerenunn obyuaromerocs, dopmupyembie B pesyibTaTe 0CBOCHHs
AHCUHITHHBI

IIpotiecc  ocBoeHus  amcummimnbl  «MaTtemaTukay HamnpapieH  Ha
(bopMHupoBaHHe ClleayIOIKX KOMIETeHIHiI:

Ilepeuens u kon Ilepeyens nnaHUpyeMbIX pe3yIbTaToB o0yueHus
KOMIIeTeHLIH 10 JIMCLIMIUTHHE
CriocobHOCTB paborats | 3name:
camocTostenbHo (OK-8) — OCHOBHbIE METO/IbI H HallpaBJIeHUS

(3%



B [lepeuens u kon Ilepeyens niannpyembix pesysraros obyueHus |
KOMIOETEHIM I 10 IUCLUTIIHHE
camM000pazoBaTeIbHOMH HEATeTbHOCTH B
€CTECTBO3HAHUH U TEXHUKE;

~ OCHOBHbIC MaTeMaTHYECKHE MOAETH U METO/IbI
HCCIICIOBAHUST  TEXHUYECKHMX  CHCTEM |
MPOLIECCOB.

Ymeme:

~ CaMOCTOSITENIbHO NPHOOpeTaTh HOBblEe 3HAHMS,
MCIOJNb3ys  COBpEMeHHble  HH(POPMALHOHHbIE
TEXHOJIOTHH.

Bnaodemo:

— MeToaaMHu CaMOCTOSATEILHOTO cbopa,
KIACCH(PMKALMH U UHTEpHpeTal{H HHpOpMaIHH
AT OUEHKH HAJEeXHOCTH TEXHOJOTHYECKHX

IIPOLIECCOB.
CrocobHocTs Kk abeTpakTHOMY | 3nams.:
H KDUTHYECKOMY MBIIUIEHHIO, | — OCHOBBI MOJENUPOBaHHS 17§ METObI
MCCIIC/IOBAaHHUIO OKPYKAIOIWEH | HCCIIEIOBAHUSA  BO3MOMKHOCTEH  H pecypcos
CpeIb! UIsl BBIABJICHHS ee OKpYKalolleH cpejipbl.
BO3MOXXHOCTEH U pecypcos, Ymemen:
CIIOCOOHOCTBIO K MPHHATHIO — IIepeBecTH NPHKIATHYIO 3ajaqy
HeCTaHJIapTHBIX pelleHui 1 NpO(ecCHOHANLHON HesITeIbHOCTH WH)KEeHepa Ha
paspeleHuIo npobIeMHBIX MaTeMaTHYECKHIi S3bIK;
cutyaumii (OK-11) ~ HCIIOJIb30BaTh MaTeMaTHYECKUH anmapar s
OLECHKH TeXHOI€HHOTO PUCKA.
Braoemy:

~ OCHOBaMH CTaTHCTHYECKOTO MOJIEIHPOBAHMUS
AJISL peIeHHs! 3a71a4 TeXHOChepHOit
Oe3onacHocTH;

~ HaBbIKAMH MJIAaHHPOBAHHUSA JKCIEPUMEHTa H
00pabOTKH NaHHBIX.

CrocoOHOCTE HenonB30Bauust | 3name-

OCHOBHBIX NPOrPaMMHBIX — OCHOBHEIE AJITOPUTMBEI TUIOBBIX
CPEICTB, YMEHHEM AHAINTHYECKHX M  YHCJIEHHBIX METONOB I
[I0JIL30BATHCS INOOATILHBIMH peteHust npodeccHOHAaNbHBIX 3a/1ay.
HH(OPMAaLIHOHHBIMH Ymems:

pecypcamu, BiaJeHHueM ~ /IOBOJIUThL pELICHHE MOCTABIEHHBIX 3a7ay JI0
COBPEMEHHBIMHU CpeICTBAMH MPaKTHYECKH NPUEMIIEMOTO pe3yJbTara
TeJIEKOMMYHHKALUH, (popmysisl, uncna, rpaduka u Ap.), B TOM YHCJIE C
CITOCOOHOCTBIO UCIOJIBL30BATh HCIIOJIb30BaHUEM r100aNbHbIX
HAaBBIKH pabOTHI ¢ HH(POPMaIIHOHHBIX PECYPCOB M pa3IMYHBIX

HHpOpMaLHeil U3 pa3IuyHbIX MPOrPaMMHBIX CPEJICTR,
MCTOYHHKOB JUUISl pELICHUS — MCNIONb30BaTh HABBIKM paboThI ¢ HHpOpMaLHeii
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[Tepeuens u kox Ilepeuens nnanupyemeix pesyisratos obyuenus |

KOMIIeTeHITHH 10 JIUCLIUTIJTHHE
NpoeCcCHOHANBHBIX U /U OLEHKH TeXHOC(epHOH 6e30MacHOCTH.
coumnanbHeIX 3a1a4 (OK-12) Braoems:

— COBPEMEHHBIMM  MpHeMaMH  paboTel ¢
Pa3NUYHBIMU HCTOYHHKAMU HHOOPMALIHH.

4 O0beM AMCUHILIHHBI H BHADI yueOHo# paGorsl

OOluas TpymR0eMKOCTh MMUCLHIUIMHBI cocTasiseT |2 3a4YEeTHBIX eAuHHI, 432
aKaJeMHUYeCKHX Yaca.

r Bcero CemecTtprl
HaumeHoBanue 4acos| 3 3 4
OO61uas TpyI0eMKOCTD IMCLIMILIMHBI 432 | 108 | 108 | 108 | 108
KonTakrtHas pabora: 191,8 | 56,5 | 54,5 42,3 | 38,5
JIEeKIIUH 78 28 18 14 18
PaKTHYECKHE 3aHATUS 110 | 28 | 36 | 28 | 18
CEMHUHapBI - - —
J1abopaTopHbie paboTHI - - -
CamocrosTensHas pabora cTynenta 154 | 34 | 45 | 39 | 36
IIpoMesxyTodHas aTTecranus: 90 18 9 27 | 36
KOHTaKTHas paboTa 38 1050503125
CaMOoCTosATeIbHast paboTa 10 MOATOTOBKE K 17,5 8,5
3a4eTy, 3a4eTy C OLEHKOH, 3K3aMeHy 86,2 |3au.c|3auy.c 20,4 | 30,5
o, | om. | 3% | K3

S Copepxanue THCHMIIHHBI

5.1 CooTHeceHHs TeM AHCUHHILIMHDI H ¢hopMHpYeMBIX KOMMNIeTeH LK
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anreopsl. CPC 13
Tema 3. Ananutuyeckas JL 113 v,
reOMeTpHS. 20 i i i CPC M3
Tema 4. BBeIIeHI:Ie B 4 5 1. N JI, I13 v,
MaTeMaTHYeCKHH aHaIu3. GPC 13
IIpoMexxyTounas arrecrarus 18
HMroro 3a cemectp 108
2 ceMecTp
Tema5. ludbdepenunansroe
HCYHCJIEHHE (DYHKIHUU OTHOMH 36 + -+ 4 1,113 ¥
” CPC n3
[IepeMeHHOH.
Tema 6. UurerpansHoe
UCYHCIICHHE Q)F)I/)HKL{HH OJTHOH 40 + + + alllS Y,
B CPC n3
NEPEMEHHOM.
Tema 7. OyHKUMH HECKOIBKHX 73 N . i JIL, 113 ¥,
[EPEMEHHBIX. CPC 13
[IpomesxyTouHas arrecraius 9
Hroro 3a cemectp 108
3 cemecTp
Tema 8. OObIKHOBEHHBIE 28 " 2 N JI, T13 v,
anddepeHnnaIbHble ypaBHEHHUS. CPC 13
Tema 9. Uncnossle psijpl. 16 + £is + L1I5 Y,
CPC N3
Tema 10. ®yHnkuuonansHbIe JI; T13 s
AJTBI. - " v " CPL N3
Tema 11.Dnements Teopun nons. JI, I13 v,
sl B " T | cec | w3
IIpomexyToyHast arrecTaius 27
Hroro 3a cemectp 108
4 cemectp
Tema 12. DnemenTsl Teopun JI, 113 v,
BEPOSATHOCTEH. 22 i i i CPC 13
Temal3. Cnyuaiinble BeTUYHHBI. JL, T3 v,
sl i T | cec | 3
Tema 14. 3HGM€}-ITBI 30 % 1 > JI, T13 v,
MaTeMaTHYECKON CTATHCTHKH. CPC 13
[TpomesxyTouHas aTrectanms 36
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Hroro 3a cemectp 108
Bcero o nucruminne 432
Cokpamenus: JI - Jnekuusa, II3 — mnpaktuueckoe 3a”HaTue, CPC -

caMocTosiTeNibHas paborta crygeHTa, Y

3dJ1aHHe.

~ YCTHBIH ompoc, M3 — unmuBHayansHoe

5.2 Tembl AMCUHIUIHHBI H BH/1bI 3AHATHH

HanmeHosanue remsl T 3 C aP | cpc Beero |
JHACLHMIUTHHBI 4acoB

Tema 1. Dnementsl  nuueiinoii 10 10 3 B 10 30
anredpel
Tema 2. DnemeHTBI BekTOPHOI 4 4 B B ] 16
anrebpel
Tema 3. Ananutnyeckas 6 6 B B 3 20
IreOMETPHS
Tema 4. BBeﬂeHiie B 3 3 B 3 8 24
MaTeMaTHYeCKHH aHaIu3
IIpomexyTounas aTrectanus 13
(3a4eT ¢ oneHkoii)
Hroro 3a 1 cemectp 28 28 ~ — 34 108
Tema 5. Tuddepenuunansuoe
HCYHCIIEHHEe (DYHKIHH  OHOM 8 12 -~ - 16 36
NepeMEHHOMI
Tema 6. MuTerpansnoe
UCUUCJIEHHE (QYHKLHMHM  OJHOM 6 16 - — 18 40
NIepeMEHHOH
Tema 7. ®Dynkuun  Heckonbkux 4 2 B B 2 23
NepeMeHHbIX
IIpomesxyTounas aTTecTalus 9
(3a4eT ¢ oLeHKoI)
Hroro 3a 2 cemectp 18 36 - ~ 45 108
Tema 8. O6bIKHOBEHHbBIE 4 10 B B 14 )8
AuepeHIHaTbHBIE ypaBHEHHS
Tema 9. UncrnoBsie psisipl 4 6 - — 6 16
Tema 10. ®yukuuonanbHble 4 8 — - 10 22




| psabI- l |
Tema 11. DnemenTs! Teopun 5 4 B B 9 15
oJIs
[Tpomexyrounas aTrectanus
27
(3ager)
Hroro 3a 3 cemectp 14 28 — — 39 108
Tema 12. QHE‘!‘MGHTH TEOPUH 6 6 B B 10 2
BEPOSITHOCTEMH
Tema 13. Ciyuaiinsle BemHYuHbI 6 6 — - 8 20
Tema 14. DnemenTs!
MaTeMaTH4YECKOM CTATHCTHKHU U 6 6 - — 18 30
TEOPHH CITyYaHHBIX MPOLECCOB
[TpomesxyTouHas arrecrans 36
(9K3aMeH)
Hroro 3a 4 cemectp 18 18 — — 36 108
| Beero o aucupmmne: 78 110 - - 154 | 432

5.3 ConepixaHne JHCHHNIHHDI

Tema 1 Dnements! nHHeliHO anredpol

Matpuupl. [leiicTBus Han MaTpHuamH. Onpenenurenu 2-ro u 3-ro MopsiaKos.
OcHoBHEBIE CBOIiCTBa OnpenenuTeNeii. Munop. AnreGpanyeckoe pononHeHHe.
Teopema o pasnoxenuu onpenenutens. Beruucienne OnpeJeNIUTeNel 1-ro nopsaka.
OGpatnas matpuua. I1paBuio BEIMKCIEHUS 00paTHOH MaTpuibl. CHCTEMBI JTHHEHHBIX
anrebpanveckux ypasenuit (CJIAY). MatpuuHas 3anuck cuCTeMB! 7 TMHEHHBIX
anreOpandecKux ypaBHEHHUIl C 7 HEH3BECTHBIMH 1 & PeLLIEeHHE ¢ IOMOILBIO 06paTHOM
MaTpuusl. Panr marpunel. Teopema Kponekepa-Kanemnm. Meton Kpamepa. Meton
['aycca.

Tema 2 DemenTnl BeKTOpHOIT ajaredopbl

Jlnnelinble omepanuu Han Bektopamu. JluHeiiHas 3aBHCHMOCTE JTUHEeHHas
HE3aBHCHMOCTE BEKTOpOB. basuc. Pasnoxenue BekTopa Mo 0asucy. CkanspHoe,
BEKTOPHOC M CMEIIAHHOE NPOU3BENICHHs BEKTOPOB, X CBOMCTBA M reOMeTpHYECKHil
CMBICII.

Tema 3 Ananurnueckas reomerpus

[lpsamMas Ha mnoCKOCTH: ypaBHEHHS MPAMOI NHHMH Ha MUIOCKOCTH. B3auMmuoe
PACIIONIOXKEHHE TOYCK W MPAMBIX Ha MJOcKocTH. KpuBble Broporo NOpsIKa:
OKpY’KHOCTb, O3JIMIIC, THnepboja M mnapabosia, HX KAHOHHYECKUE YPaBHEHHS.
YpaBHEHHUS MIOCKOCTH U MPSIMOiT THHUU B npocTpaHcTBe. B3auMHoe pacrnonoxenue
TO4eK, ITOCKOCTEH M MPAMBIX B POCTpaHCTBe. [oBepXHOCTH BTOPOro [IOpsiJIKa.



Tema 4 Beenenne B MaTeMaTHYeCKHI aHAJIH3

DyHKUMH OJHOU mepeMeHHOH. (CHOBHBIE CBOCTBA ¢yukuuii. Ilpenen
QYHKUMH B  TO4Ke M Ha GECKOHEYHOCTH. OIHOCTOpOHHME  IIpefebl.
Heonpenenennsle  BoipaeHus (HeonpenenennoctH). IlepBbiii  u  BTOpOI
3ameyatesibHble Mpeaensl. beckoHeyHo-Manble W GeckOHeuHO-60MbLIMe (DYHKIUM.
CpaBHeHue OecKOHeYHO-MaJIbIX. DKBHBAJIEHTHBIE OeckoHeYHO-Manble.
HenpepeiHocTs dynkimu B Touke. CBoitcTBa (hyHKUMIA, HEMPEPBIBHBIX Ha OTpEe3Ke.
Touku paspeiBa GyHKLHH H HX KITacCH(pUKALIHSL.

Tema 5 Tuppepenunansroe Heuncienne pyHKUHH 0xHOI nepeMeHHOM

[IponsBonnas ¢yHKUMH, €€ reoMETpHUECKHII M MeXaHHYECKHHl CMBICIbL.
IlpaBuna nuddepenuuposanns. Tabnuua MPOU3BOAHBIX OCHOBHBIX 3JIEMEHTapPHBIX
bysxkuui. Jlnpdepennnan GyHKUMK H €ro reOMeTPHYECKHil CMBICH. [Ipumenenue
muddepennrana B IpUOITHKEHHBIX BRIYUCIeHUsX. [Ipon3BoIHbIe 1 aupdepeHrabl
BBICLIMX 1OpsAAKoB. Dopmyina Teilnopa. OcHoBHBIE TeopeMbl aH(MDEpPeHIHATLHOTO
neuncnenus (teopembl ®epma, Pomns, Jlarpamxka, Komm). Ilpasuio Jlomurans.
Hccnenosanne dyHkuuu Metomamu mudbepeHIuansHoro HedHeaeHus. Y cloBus
MOHOTOHHOCTH (GYHKLHMH. DKCTpeMyMbl QYHKUMH (ONpelelieHHs, HeoOXOIHMOe W
AI0CTaTO4HOE ycoBusi). Beimyknocts ¢ynkuuu. Touku mepern6a (onpenenenue,
HEOOXOJHUMOE M JIOCTATOYHOE ycioBusg). ACHUMOTOTBEI KpHBBIX. OOmias cxema
MCCIIeIOBaHUS QYHKLHMHU U IOCTpOeHHUe eé rpaduka.

Tema 6 UnTerpanbHoe ucuncienne GyHKUHH OXHO¥ nepeMeHHOH

[leppoobpasnas.  Heonpemenenuwlii  wHTerpan.  3amena IIepeMeHHOM.
HMuTerpuposanue mno yactsiM. Pasznoxenue apobu Ha npocreime. MaterpupoBanue
PAaLHOHAILHBIX Npobeii. FIHTerpupoBaHHe HPPALHOHANBLHBIX M TPHTOHOMETPHYECKUX
¢yHkumid. Onpenenennsiii unterpan. ®opmyia HeroTtona-Jleiitbuuna. 3aMeHa
NEPEMEHHOH W HMHTEIPUPOBAHHE MO 4YacTsM. [ eoMeTpuyecKHe MPUIOKEHHS
OTIPEJIeIEHHOT0 UHTerpaa.

Tema 7 dyHKIHH HECKOIBKHX MepeMeHHbIX

DYHKUHMH HECKONBKMX IlepeMeHHbIX. JluddepeHunposanue GYHKUMH JBYX
nepemeHHbIX. llonHblii nuddepennnan. YacTHble IpoU3BOAHBIE H I depeHasl
BBICLIIHX IMOPANKOB 1M (QYHKUMH HECKOJBKUX MePEMEHHBIX. DKCTPEMYMBI GYyHKIHH
JBYX NE€PEMEHHBIX.

Tema 8 O6bikHOBeHHBIE JHDPepeHIHATLHbIE yPABHEHHS

KommnnekcHrble yucna, nelcTBUS HA HUMHU. Huddepenunansupie ypapHeHus |-
ro nopsiaka. 3agaya Koun. OCHOBHbIE THITBI K METOJIBI pelLLIeHHS auddepeHIHANBHBIX
ypaBHeHMH l-ro mnopsaka. JludbepeHuuansuple ypaBHeHHS BBICILMX HOPSIIKOB.
HupdepeHumanbple ypaBHEHHUs, JOMYCKAIOLIHE MOHMKEHHE nopsiika. JIuHeiHble
ONIHOpOZHbIe QU depeHIHaNbHble YpaBHEHHS! C MOCTOSHHBIMH KO3 hULIHEHTaMH.



Jluneiinsle HeoaHOpOIHBIE AupdepenLnaIbHble  ypaBHEeHHS BTOPOro mopsjaka c
NPaBOH YaCThIO CHIEIMATBHOrO BHJIA.

Tema 9 Yncaoswbie psigpi

Hucrnossie pansl. HeobxomuMoe ycioBue cXoQuMocTy. JlocTtaTouHble nmpusHaKU
CXOJIMMOCTH YHCIIOBBIX PSANOB C MOJOKHUTENbHBIMU YICHAMMU. 3HaKonepeMeHHbIe H
3HAKOYEpCNyIommecss  paapl.  AGCOMOTHAY M YCHOBHas  CXOLHMOCTE
3HaKo4epenyromuxcs psijios. [Ipusnak JlefiGuuia.

Tema 10 ®yukunonaasubie pPAAbI

Crenennbie psiasl. Teopema AGens. Papi Teiinopa u Maknopena. ITpumenenue
PANOB K NMPUOIMKEHHBIM BBIYMCICHHSM. Psi Dypbe U ero cpoiicTa. Paznoxkenne
dynkumit B panx ®ypee. Uncnenusre METOZbI pelleHUs auddepeHIHanbHBIX
YPaBHEHMHA.

Tema 11 DnemenTo Teopun no.is

CkanspHoe none. IIpousBogHas mo HarpaslieHuro. I'paguent. BektopHoe mose.
[lorok mons, AMBepreHuus noas. Popmyna Octporpanckoro-I” aycca, dopmyna
Ctokca.

Tema 12 JaemenTsl Teopun BepPOATHOCTEI

Anrebpa cob6bIThil. OcHoOBHbIE ¢opmynel  komOuHaTOpHKH. Knaccuueckoe
ONpe/eNieHe  BEPOATHOCTH. CTaTUCTHYecKas BepoSTHOCTh. I €OMEeTpUYeCcKas
BEPOATHOCTE.  TeopemMa  CIOKEHHSI — BepOSATHOCTE}. Teopema  yMHOXeHust
BEpOsATHOCTEH. Dopmyna MOMHON BepOSTHOCTH. BepositHocTH runotes. ©®opmyna
baiteca. IlocienoBaTenbHOCTE  HE3aBHCHMBIX ueneiTaHud.  Cxema  Bephymnm.
Crenctus u3z popmynsl Bepuyy.

Tema 13 Cayuaiinble BeTHYHHBI

HucKpeTHble  ciyyaiiHble  BeJHUYMHEL Psn pacnpenenenus.  ®ynxuus
PaclpeieicHus, ee cBoHcTBa. HenpepeiBHBIE chyuaiiHble BelUYHHEL DyHKIHSA
PaCUpe/Ie/IeHns], NTIOTHOCTE BEPOATHOCTH, MX B3aHMOCBSI3b W CBOHCTBA. UMCIOBLIE
XapaKkTePUCTHKK Clly4JaiHbIX BeNTMYHH. MaTeMaTHUYeckoe OXHIaHue Clly4aiiHOH
BEJIMIHHEI U €ro cBOHCTBA. Jlucnepcus IUCKpeTHOI ciydaitHoii BeJIMYHHBI, opMya
AR BBIYHCIICHUSI JIMCIIEPCHH, CBOMCTBA IHCIIEPCHH. CpenHee kBampaTHyeckoe
OTKIIOHEHHE. 3aKOHbI pacHpefeleHHs CIy4ailHbIX BelHYuH, bunomMuaneueili 3akon
paclpelienchus, pacnpenencHue IlyaccoHa. PaBHOMepHOe M moKasaTenpHOe
pacnipenenenus. HopmanbHEIif 3aKoH pacnpeeieHus 1 ero cBoHCTRA.

Tema 14 DnemeHTHI MaTeMaTHYeCKOl CTATHCTHKH M TEOPHH CJOYYAHHBIX
npoueccos



CraTucTHyeckHe  MeTobl 00pabOTKH  IKCHEPUMEHTANBHBIX  TAHHbIX.
I'enepanbhas u  BrIGOpouHAas COBOKyNHOCTH. (CTaTMCTHYeCKOe pacnpefeneHue
BRIOOPKH. DMnupuyeckas (yHKIHs pacnpenenenus. Ilomuron u rucrorpamma.
Cratuctuveckue  oueHku [IapaMeTpoOB  pacnpeneneHus. TodyedHble OLEHKH
HEM3BECTHBIX [MapaMeTPOB pacHpeeeHusl CIyYalHbIX BeIHYHH. HurepBanbHble
OLCHKH HCH3BECTHBIX [1aDAMETPOB PACIIPE/eNeH s CIy4YalHbIX BeIHYHH. TOUYHOCTE
OUEHKH, NOBEPHUTENBHAS BEPOATHOCTH, J[OBEPUTEIILHBIN uHTepBal. MHTepBanbHble
OLUCHKH ~ HEH3BECTHBIX  I1APAMETPOB  pacHpeeNeHus CIIyYaHHBIX  BEJHYMH.
Pacnipenenenne  CrhromenTa. Pacnpenenenne  Xu-xpagpar. CratmcTuyeckas
fposepka runotes. Kpurepuit cornacus. Oumbku 1-ro u 2-ro pona. Kpurepuii Xu-
kBanpar Ilupcona. MapkoBckre —mporecchl. I'pad  cocrosuus, mnapamerper
MapKoBckoro  mpouecca. CTauMOHApHBIA — MapKOBCKHMii npouecc, GUHAIbHbIE
BEPOSATHOCTH.

5.4 IlpakTH4yeckHe 3aHATHS

o .o
Temaruka npaktuueckux 3ansTuii €MKOCTh
JUCIUILIUHBI (4cH)
1 cemectp
IIpaxkTudeckoe 3ausTue 1. JleiicTus Han MaTpHIIaMH.
1 Brruucnenue onpenenurereii BTOPOI'O U TPEThEro 2
1OpsiIKA.
I [IpakTnueckoe 3anstue 2. Boraucnenue OIpeaenuTens 5
n-ro nopsiaka
I IlpakTyeckoe 3ansTue 3. BeruncieHue o0paTHoH )
MaTpuLbl. OnpesiesieHre paHra MaTPHIIEL.
1 Ilpaktrueckoe 3ausTre 4. Ucnons3opane MeToJa )
['aycca u merona Kpamepa nns peenne CJIAY.
I Ilpakriyeckoe 3ansTe 5. PelteHne chcTeM JIHHeHHbIX 5
ONHOPOJHBIX H HEOJAHOPOAHBIX YPAaBHEHHIA.
5 ITpaktnueckoe 3austie 6. JIHHeHAs 3aBHCHMOCTS 5
BEKTOPOB. basuc BeKTOpHOro npocrpaHcTsa.
5 [IpakTuyeckoe 3ansTtue 7. Boiuncienue CKaJIIpHOTO, 5
BEKTOPHOTO ¥ CMEIIAHHOIO NPOU3BE/ICHHS BEKTOPOB.
3 IIpakThyeckoe 3ausTHe 8. YpaBHeHus IIpsAMOM Ha 5
IIOCKOCTH.
3 IlpakTiyeckoe 3ansite 9. Kpupsie BTOPOTO IOpsJIKA. 2
3 IIpaktuyeckoe 3anstue 10. YpaBHeHHs MI0CKOCTH U )
NPSIMOH B ITPOCTPAHCTBE.
4 Ilpaktuyeckoe 3amarue 1. Beruncnenue peesoB 5
¢ynkuuu. IepBrlit 3aMeyaTenbHbII npenaen
| 4 [IpakTuyeckoe  3ansThe 12.BpluHCIenHe [pe/iesioB 2




B Howmep

TEMbI Tpyzo-
TemaTuka npakTHYeCKHX 3aHATHI €MKOCTh
JHUCLUITUHBI (uackr)
QynkMu. BTopoi 3ameuarenbHbiii npenen
[paktuyeckoe 3amstie 13. Boiuncienne mpegenos

-4 (QYHKUMM ¢ HCIONB30BaHHEM  HKBHBAICHTHBIX 2
OECKOHEYHO MaJIbIX.

4 Ilpaktuyeckoe 3aHstie 14. HenpepbIBHOCTD byHKLIHY. )
Touku paspbiBa hyHkuMY.

Hroro 3a cemectp: 28
2 ceMecTp
IIpakruyeckoe 3austue 15. Juddepenunposanme
(GYHKLMH OZHOI TlepeMEeHHOM ¢ HCIONB30BaHUEM

5 TaOJIULIBI TPOU3BOAHBIX U MPABUII Z
nubdepennposatus. Beraucnenne npoussoaHoil
CIIOXKHOM QYHKIHH.

IIpakrideckoe 3ansatue 16. Jlorapudmudeckoe

5 AU pepeHIMpOBaHIe, ypaBHEHHUS! KacaTeIbHOH H 2
HOpMaJIi K KpHUBOM.

Ipaktiyeckoe 3ansrue 17. lupdepennuposanne

5 HEABHBIX QYHKUMMA, QYHKUMH, 3a1aHHBIX 2
NapaMeTpHYECKH.

5 Ipaktiyeckoe 3ansitue 18. Boiuucienne NpoH3BoaHbIX )
BBICLIHX NOPsIAKOB. IIpaBuio Jlonurans.

Ipaktuyeckoe 3anstue 19. Uccnenopanue hyHKuu Ha

5 MOHOTOHHOCTB H BBIIYKJIOCTh. DKCTPEMYMbI (DYHKLIUH ..
U TOYKH neperuoa. '

5 Ilpaktuueckoe 3austue 20. Acumnrorsl. [TogHoe P
HCCIIEIOBAHUE U IIOCTPOEHHE rpaduka GpyHKUHH
IIpaktuyeckoe 3ansatue 21. HeonpeaeneHHsIit

6 uHTerpan. HemocpencTsenHoe uHTerpupopanue. 2
Iloasenenue mox 3Hak auddepernmana

6 IIpaktryeckoe 3ansiTie 22. MHTerpupoBauue 1o p
4acTsIM

6 [IpakTryeckoe 3ansTHe 23. MHTErpHpoBaHie 5
PaUHOHANBHBIX Ipobeii

5 Ilpakrudeckoe 3ansrue 24. UnTerpuposatue ’
TPUTOHOMETPHYECKHUX BBIPAXKEHHH

6 [Ipaktuyeckoe 3anstue 25. MnTerpuposanue )
MppallHOHAIbHBIX BBIPA)KEHHIA

6 [IpaktHyeckoe 3aHsTHe 26. Brruncienue 5
OMpeJIeJIEHHOIO HHTerpaa.

6 Ilpaktuyeckoe 3anstie 27. PeleHue 3a1ay Ha 2




- Homep

YCIIOBHAas CXOJHMOCTb

TEMBI Tpyno-
TemaTnka npakTHyeckux 3aHATHIA €MKOCTh
JUCLUITTHHBI (aacE)
F€OMETPHYECKHE TIPUIIOKEHUS OTIPeIeIeHHOTO
HHTEerpana
6 [IpakTuueckoe 3anstue 28. Boruncienue 5
HEeCOOCTBEHHBIX MHTErPAJIOB.
IIpakTuyeckoe 3ausaTHe 29. BhiuncieHne YacTHbIX
7 MPOU3BOJHBIX TIEPBOrO MOPSAAKA U [TOJHOTO 2
middepenunana GyHKUMH ABYX MepeMeHHbIX
IIpakTryeckoe 3anste 30. YacTHbie [IPOU3BOJIHBIE
o4 BTOPOTO MOps/iKa. IKCTPEMYMbI (YHKIHH JIBYX 2
[IlepEMEeHHBIX.
IlpakTuueckoe 3austue 31. KacaTenpHas II10CKOCTS B
7 HOpMallb K moBepxXHOCTH. [Ipumenenue 2
Auddepennnana B IpubIHKEHHBIX BHIYUCTEHHSX.
7 [IpakTuyeckoe 3anstue 32. JIBoiiHbIe HHTErpabl. 2
Hroro 3a cemectp: 36
3 cemecTp
3 IIpakTrueckoe 3ausTue 33. KoMmiekcHbie YHca, ’
JACHUCTBUS HaJl KOMIUIEKCHBIMH YHUCIAMH
] IpakTuyeckoe 3amsitie 34. JIV 1-ro nopsiaka c
Pa3[CJICHHBIMH U Pa3eNaOUMUCS ITepeMEHHBIMH. 2
Onnopoxassie JIY
[TpakTudeckoe 3anstue 35. Jluneiinble Y 1-ro
8 nopsiAka. YpasHeHus bepuymnu. JIV B momHsIx i
auddepenimanax
IIpaktuyeckoe 3ausitie 36. Pemenne JIY 2-ro [opsizika,
8 AOIYCKAMINX NMOHMXeHHe nopsaaxa. Pemenue JIOAY 2
C IOCTOSIHHBIMH KO3 bUIIMEHTaMU
8 IpaktHueckoe 3anstue 37. Pemenue JIHJLY BTOpOro 5
HIOps/IKa CO CTIeLHANBLHOH NPaBOii YacThIO.
ITpaktyeckoe 3anstue 38. Mccnenosanne Ha
9 CXOHMOCTb 3HAKOTIOJIOXKUTENIBHBIX YHCIIOBBIX PAIOB. 2
Ilpy3Hak cpaBHeHHs
[Ipaxktrueckoe 3anstre 39. Uccienopanye Ha
9 CXOIMMOCTE 3HAKOITOJIOKUTENBHBIX YHCIIOBBIX PAIOB. )
Ilpusnak JlanamGepa, paaukanbublii u HHTETrpaJIbHbIN
npu3Haky Ko,
[Ipaktuyeckoe 3anstue 40. Uccnenosanue Ha
9 CXOAUMOCTb 3HaKOIIEPEMEHHBIX PIAN0B. AGCOIIOTHAS U 2




Howmep

TEMBI ’ Tpyno-
TemaTuka npakTHueckux 3aHaTHI €MKOCTh
JUCLUMIIIUHEI (uacs1)
IlpakTyeckoe 3austue 41. Mccrenosanue Ha
10 CXOIUMOCTh CTENCHHBIX psAnoB. MHTepBan cxoaumoctn 2
CTEIIEHHOTO0 psjia
10 [Ipakruyeckoe 3anartue 42. Pasnoxenne dhyHKuuii B 5
CTEIEHHBIE PSIbI
INpaxtuyeckoe 3ansitie 43. Paznoxkenne byHKumii B
10 psn @ypoe Ha oTpeske (—/;/), B uHTepBajax (— Jr;iz), 2
(0;27[).
10 IIpakTudeckoe 3anstue 44. Psjn dypbe B KOMIUIEKCHOI 5
bopme.
11 IIpakTuyeckoe 3anatue 45. CkanispHoe nosne: 2
NIPOM3BO/IHAS 10 HANIPABJIEHHUIO, IPaJMEHT.
11 lIpaktiyeckoe 3ansTHe 46. BekTopHOE MoOJIE: MOTOK, 5
JIUBEPreHIIHs.
Hroro 3a cemectp: 28
4 cemectp
IIpaxkTuyeckoe 3austue 47. Pemenue 3anay Ha
12 KOMOMHATOPHKY, KIIACCHYECKOE U FeOMETPHUYECKOe 2
OTIpeIeJIEHHS] BEPOSITHOCTH.
IIpakTiyeckoe 3austue 48. [Ipumenenue Teopem
12 CJIOJKEHHA W YMHOXEHHS BEPOSATHOCTEH B pellIeHUH ’
3aza4. Ilonunas BeposTHOCTs. [IpumeHenue hopmyib
baiieca.
[IpakTHyeckoe 3austue 49. Mcnonszopanue bopMyBI
12 bepuynnu u ee cneacrsuii B pemenny 3agay. 2
IIpumenenue popmyist [Tyaccona B pelenun 3anay
[IpaxkTuyeckoe 3anstue 50. Haxoxmnenue pana u
13 (QYHKIMH pacrpelelieHust U1 TUCKPETHBIX U 2
HEINPEPBIBHBIX CITYYalHbIX BETHYHHEI, COOTBETCTBEHHO.
13 IIpaktryeckoe 3austre 51. Pemenne 3a1a4 Ha 5
HaXO0XXE€HHe XapaKTePHCTUK CAYYaiiHbIX BETHYHH.
13 IlpakTHyeckoe 3austre 52. PeleHne 3anay Ha 3aKOHbI 5
pacripe/iejieHus Cly4alHbIX BETHYHH
IIpaktnueckoe 3ausTHe 53. Maremaruyeckue MeTOIBI
00paboTkH cTaTHcTHYECKOrO MaTepuana. CocTaBleH1e
14 BapHALIMOHHBIX psifioB. BeiOopoynrle aganoru 2
MHTETpalIbHOM U I PepeHIHanbHON (hyHKIHI
paclipeieneHus.
14 [Ipaktuyeckoe 3anstue 54. Beraucienue ’

CTaTHCTHYECKHX XdPAKTEPHCTHK BapHallHOHHOI'O psja.




Howmep
TEMBI

JUCIUIITAHBI

TemaTuka npakTnyeckux 3aHaTHiA

Tpyno-
e€MKOCTh
(uachr)

CraTtucrHyeckoe OlleHHBaHHE YHCIOBBIX
XapaKTePUCTHK CIIy4YalHON BeJTHYHUHBI.
Cratuctuyeckas npoBepka ruMoTe3 OTHOCHTEIHHO
3aKOHOB pacripe/ieJieHHs] CIIy4YalHOH BeJIMUHHBI.

14

[IpakTHyeckoe 3aHsTue 55. Onpenenene [1apameTpoB
City4adHOro npoiuecca. CTallHOHAPHBI MAPKOBCKHIA

rpouecc.

Hroro 3a cemectp

18

Bcero o qucumninge

110

5.5 JlaGopaTopHblii npakTHKYM
JIabopaTopHbIii MPaKTUKYM Y4eGHBIM IIAHOM He IpelyCMOTPEH.

5.6 CamocTosiTe/ibHas paboTa

Homep
TEMBI

AHUCHHUITITUHEBI

Bunabl camocTositesnbHOi paboTh

Tpyno-
€MKOCTh
(dachr)

1 cemectp

[Ipopabotka yuyeGHOro Marepuana 1o KOHCIIEKTY,
y4eOHOi U MeToauyecKoii JMTepaType, MOAroTOBKA K
YCTHOMY ONpocy.

M3ydenne TeMbl TUCUUIUIMHBI, COCTABIEHHE KOHCITEKTA
M0 BOTpOCaM: TeopeMa pasJIOkEeHHS OIpeleNIUTens,
BBIMHCJIEHHE OTIPEJICIIMTENS 1-I'0 TIOPSIJIKA, IOATOTOBKA K
YCTHOMY ompocy [10-16].

Pemenne M3 Nel. JleiictBus u ornepanMu  Hax
MaTpHLIaMH, BBIYHCIIEHHE ONpeaenuTens 4-ro mnopsika
[1, 4, 6].

IIpopabotka yueGHOro marepuana mno KOHCIIEKTY,
Y4eOHOH M METOIHMYecKOl JHuTepaType, MOATOTOBKA K
yCTHOMY omnpocy [10-16].

M3yyenue TeMbl AUCHMIUIMHBL, COCTABIEHHE KOHCIIEKTA
O BOMpOcaM: (yHIaMEHTANbHAs CHCTEMA pelleHHil,
OasucHbIE M CBOGOJHBIE HEH3BECTHBIE, pelueHue
OJIHOPOJIHOM CHCTEMBI JIMHEHHBIX anreOpanvecKux
YPaBHEHUH.

Pemenne M3 No2. Peuenwue
ypaBHeHHuii [1, 4, 6].

CHUCTEeM JIHHEHHBIX




Homep
TEMBI
JUCLMIUIHHBI

Bunpl camocTosiTenbHOM paboThl

Tpyno-
€MKOCTh
(yacsl)

[IpopaboTka yyeOHOro Marepuana Mo KOHCIIEKTY,
y4eOHOH M MEeTOAMYECKOH JUTepaTrype, MOArOTOBKA K
yCTHOMY ornpocy [10-16].

Wsyyenue TeMbl JUCUMILIHHBI, COCTABIEHHE KOHCIEKTA
MO BOMpOCaM: JIMHEHHAs 3aBUCHUMOCTB BEKTOPOB,
pas3loKeHHe BEeKTOpa M0 0a3ucy, reoMeTpUYECKHE
MPHIIOKEHHS IPOU3BEIEHHH BEKTOPOB.

Pemenne M3 Ne 3. BektopHas anrebpa [1, 4, 6].

[IpopaGoTka yuyebHOro Marepuaa MO KOHCIEKTY,
y4eOHOH M MEeTOAMYEecKOH JHUTepaType, MOATOTOBKA K
yCTHOMY oripocy[10-16].

H3yuenne TeMbl TUCUUIUIMHBI, COCTABJIEHHE KOHCIIEKTa
IO BONPOCaM: ypaBHEHHE IIIOCKOCTH B NPOCTPAHCTBE,
B3aMMHOE PAaCIIOJIOKEHHE TOYEK, NPAMBIX H IIOCKOCTEH
B MIPOCTPAHCTBE; IOBEPXHOCTH BTOPOTO MOPSIIKA.
Pemrenne M3 Ne 4. Ananuruyeckas reomerpus [1, 4, 6].

IlpopaboTka yueGHOro Mmarepuaia MO KOHCHEKTY,
y4eOHOH M MeTOOMYecKoH JMTeparype, MOArOTOBKA K
ycTHOMY ompocy [10-16].

M3y4yeHue TemMbl TUCHMIUIMHBI, COCTaBIEHUE KOHCIEKTA
o BOMpocaM: O€CKOHEYHO Mauible ()YHKIIMH, CPaBHEHHE
OeckoHeYHO ManbIX (QYHKLHI, HaXOXKIEHHE NPeeNoB ¢
NIOMOILBIO IKBUBAJIEHTHBIX OECKOHEYHO MAaJIbIX.
Pemenne M3 No5. Brlumciiende 1npenenoB U
HcClieioBaHUe (YHKLUHMH Ha HeNpephIBHOCTE [1, 4, 6].

Htoro 3a cemectp:

34

2 ceMecTp

IIpopaboTka y4ebHOro Marepuana MO KOHCHEKTY,
y4eOHOH M MeTOAMYECKOH JIMTepaType, IMOArMOTOBKA K
yCTHOMY ornpocy [10-16].

W3yyenue TeMbl QUCLUIUIMHBI, COCTABIEHHE KOHCIIEKTA
o BOMpOCaM: MPOM3BOJHAA CIOXHOH  (DYHKLHH,
auddepeHIMpoBaHUEe GYHKIHH, 3aJIaHHBIX
apaMeTpUYeCKH H HesABHO; AuddepeHIHANT (QyHKIUHH,
npuMeHeHHe  auddepeHuuana K  OpPHOIHIKEHHBIM
BBIUHCIIEHUSIM.

Pemenne M3 Ne 6. Jluddepenunposanue ¢yHxuuu
OJIHOM nepeMeHHoH [1, 4, 6].

IIpopaboTka yuyeGHOro MarepHana MO KOHCIIEKTY,
y4eOHOH M MeTOJMYeCKOH JUTepaType, MOIrOTOBKA K
ycTHOMY omnpocy [10-16].

10




Howmep
TEMBI
JUCLIMILIIHHEI

Buasl camocTosTensHO# paGoTsl

Tpyno-
E€MKOCTh
(4acer)

M3yyenne TeMbl QUCLHUIUIMHEI, COCTABICHHE KOHCIEKTA
10  BOIIPOCAM: HAXOXKJEHHE OJKCTPEMYMOB, TOYEK
neperu0a ¥ aCUMITOT (hyHKIHH.
Pemenne W3 Ne7. MHccnemosaune ¢GyHKUHH 1
nocTpoeHue ee rpaduka [1, 4, 6].

IIpopaboTka y4ebHOro Martepuana 10 KOHCIIEKTY,
y4eOHOH M MeTOIMYeCKO#l JiMTepaType, MMOArOTOBKA K
ycTHOMY onpocy[10-16].

M3yueHne TeMbl JUCHUIUIMHBL, COCTaBIEHHE KOHCIIEKTa
10 BONPOCAM: HHTErPUPOBAHUE HPPALMOHANBHBIX U
TPUTOHOMETPHYECKUX BBIpaXKEHUIA, HaXOX/1eHHe
NepBooOpa3HoOi ¢  TOMOIIBI TPUTrOHOMETPUYECKOH
MOJICTAHOBKH.

Pewenne U3 Ne 8. Heonpenenennbiit uurerpan [1, 4, 6].

IIpopaboTka y4ebHOro Martepuana 10 KOHCIIEKTY,
y4eOHOH W MEeTOIHYeCKO# NHTepaType, NMOATOTOBKA K
ycTtHOMY omnpocy [10-16].

M3yueHne TeMbl JUCLHIUIMHBI, COCTaBJICHHE KOHCIIEKTa
M0 BOMpOCaM: pasliokeHue Apobell Ha mpocTeiiliue,
MHTETPUPOBAHUE PAllMOHANIBHBIX Jpo0eii.

Pemenne M3 Ne 9. MuTerpuposanue panpoHaIbHBIX
npobeii [1, 4, 6].

IIpopabotka y4eGHOro Marepuana 1O KOHCIIEKTY,
y4eOHOM M MeTOJHYecKOl JIMTepaType, MOATOTOBKA K
ycTHOMY oripocy [10-16].

M3yyenue TeMBl JUCLMIUIMHBI, COCTABIEHHE KOHCIIEKTA
no BOMpOCaM: NpUOTTWKEHHOE BBIUHCIIEHUE
ONpEeNesIeHHOr0 HMHTErpalla, BBIYHCIIEHHE IIIOLIAJIeH
IJIOCKUX (UIYp W JUIMH JOYI KPHUBBIX C IOMOUIBIO
OIpe/IeJIeHHOTr0 HHTerpala.

Pemenne M3 Ne 10. OnpeneneHHbiii uHTerpan M ero
reoMeTpUYeCKHe Npuioxenus [1, 4, 6].

IIpopaboTka y4ebHOro MaTepuana Mo KOHCIIEKTY,
y4eOHOH M MEeTOJUYeCKOH IuTepaType, MOATOTOBKA K
yCTHOMY onpocy [10-16].

Wsyuenue TeMbl THCLIMILIMHBI, COCTABICHHE KOHCIEKTa
[0 BONPOCaM: HECOOCTBEHHBIE HHTErPAIbl, IPU3HAKH UX
CXOJUMOCTH.

Pemenne M3 Ne 11. HMccnemosanue Ha CXOIMMOCTH
HECOOCTBEHHBIX HHTerpanos [1, 4, 6].

IIpopaborka y4ebHOro MaTepHana Mo KOHCNEKTY,




Howmep
TEMBI
JUCLUTUIAHBI

Buael camocTosTennbHOM paboThl

Tpyno-
€MKOCTh
(4ackl)

yueOHOH M METOIHYEecKOW JuTeparype, MOArOTOBKA K
ycTHOMY ompocy[10-16].

M3ydeHure TeMbl TUCUUILIMHBI, COCTABIeHHE KOHCIEKTa
10 BOIIPOCAaM: F€OMETPUYECKOe Mpe/IcTaBleHue 00J1acTH
omnpeneneHus byHKIMM IBYX NePEMEHHBIX,
auddepeHupoBaHe CIOXHOW (GYHKIMH HECKOJIbKHX
NepeMEHHBIX U (DYHKUHUH, 3aJaHHBIX HESBHO.

Pemenne M3  Ne12. YacTtHple  mpoOH3BOIHEIE,
IKCTPEMYMbl, T'€OMETPUYECKHE MPUIIOKEHHUS (YHKIHH
JBYX NlepeMeHHBbIX [1].

ITpopaboTka y4yeOHOro Marepuana MO KOHCIEKTY,
y4eOHOH M METOJUYecKOH JMTeparype, MOATOTOBKA K
ycTHOMY orpocy [10-16].

HM3y4yenue TeMbl NUCLMILIMHBI, COCTABIEHHE KOHCIEKTa
[0 BONpPOCaM: JBOMHBIE MHTErpalibl, BBIYUCIECHHUE
JIBOWHOIO0 ~ HMHTerpajza B  [EeKapTOBOH  cHCTeMe
KOOPJAMHAT; KPUBOJMHEHHbIE HHTErPalibl, UX CBOMCTBA U

BBIYHCIICHHE.
Pewmienne U3 Ne 13.[1].

Hroro 3a cemectp:

45

3 cemecTp

IIpopaboTka yuyeOHOro Marepuana MO KOHCIIEKTY,
y4eOHOM M METOIMYECKOH JHTepaType, MOArOTOBKA K
ycTHOMY onpocy[10-16].

M3y4yeHnue TeMbl OUCLUIIIMHEI, COCTaBIeHHE KOHCIIEKTa
0 BOIpocaM: TpH (OPMBI KOMILJIEKCHOTO YHCIIA,
BO3BEJICHHE B CTENEHb M M3BIIEYEHHUE KOpHS #-OH
CTerneHu u3 KOMIUIEKCHOTO qKcIia B
TPUTrOHOMETPHYECKOH dopMme.

Pewenne U3 Ne 14. KoMmniekcHble 4ncia, JEHCTBUAS HAL
KOMILUIEKCHBIMH  YHCJIaMH, pelleHHe YpaBHEHHH ¢
KOMIIJIEKCHBIMU KOpHSIMHU [1, 4, 6].

IIpopaboTka yuyeOGHOro Marepuana IO KOHCIIEKTY,
yueOHOi M MeTO/JMYecKOH JuTepaType, MOATOTOBKA K
ycTHOMY onpocy [10-16].

H3yyeHne TeMbl AUCLUIIIUHEI, COCTaBJIeHHE KOHCIIEKTA
10 BOIIpOCAM: OCHOBHbIE TUIIbI U MeTOAbl pelieHus 1Y
NepBOro nopsjka.

Pemenne M3 Ne 15. Pewrenne JIY nepBoro mopsiaka [1,
7, 8].




Homep
TEMBbl
JIUCLIUIIIUHBI

Bunel camocTosiTebHOR paboThI

Tpyno-
eMKOCTh
(4achl)

Ilpopabotka y4yeOHOro MarepHana 10 KOHCIIEKTY,
y4eOHOH M MeToauuecKoil JuTeparype, MOATOTOBKA K
ycTHOMY onpocy[10-16].

M3y4eHue TeMbl NUCUMIUIMHBI, COCTABIEHHE KOHCIEKTa
o BOTIpOCaM: JTUHeHHbIe OJIHOPOJIHbIE
JuddepeHuranbHple  YpaBHEHHS € [IOCTOSHHBIMU
K03(pQULHEHTaMHU, [TPABUIIO HAXOXKIEHHS X PELICHHMS.
Pemenne M3 Ne 16. Pemenue /1Y Bbiciiux nopsakos [1,
7, 8].

IlpopaGotka yueGHOro Marepuana IO KOHCIIEKTY,
y4eOHOH M MeTOau4YecKoil JHTeparype, MOArOTOBKA K
ycTHOMY onpocy [10-16].

M3ygyeHue TeMbl TUCHUIUIMHEI, COCTABJIEHHE KOHCIIEKTA
110 BOIPOCAM: MPU3HAKH CXOJAMMOCTH YHCJIOBBIX PSJIOB
(mpusHaku cpaBHeHus, JI’AnamGepa, paauKaabHBIHR
Koy, unrerpansuerii Komm).

Pemienue M3 Ne 17. HccnenoBanue Ha CXOOUMOCTB
4YHMCIOBBIX psinos [1, 7].

10

IlpopaboTrka yueOHOro wMmarepuasa IO KOHCIIEKTY,
y4eOHOI M MeToau4ecKoW JIMTepaType, IOATOTOBKA K
yCTHOMY omnpocy [10-16].

M3ydyeHue TeMbl TUCUUIUIMHBI, COCTABJIEHNE KOHCIIEKTA
110 BOIpOCaM: pasjiokKeHue GYHKIUH B CTeNeHHbIE
psinel, paael Teiopa u MaknopeHa, NpHMeHeHHE
CTEIEHHBIX PSJI0B K NPUOIMXEHHBIM BbIYHCIIEHUAM.
Pemienne M3 Ne 18. HMccnepmoBaHve Ha CXOOUMOCTH
CTEMEHHBIX PAJOB, HAX0XK/ICHHE HHTEePBaJla CXOIMMOCTH
[1, 7].

10

[IpopaboTka yuebHOro Marepualia 10 KOHCIIEKTY,
y4eOHOH M MEeTOAMYECKOM JHTepaType, MOAMOTOBKA K
yCTHOMY omnpocy [10-16].

HM3zyuenue TeMbl JUCLMIUIHHBI, COCTABJIEHHE KOHCIIEKTA
1o BompocaM: pasioxeHne QyHKUHH B psan @ypbe Ha
OTpe3Ke INPOU3BOJIBHON JIUHBI, pa3lloKeHHe YeTHBIX H
HeueTHbIX (QyHKuMH B psag Dypee, paszinoxeHue
GyHkuuii B pan @ypee, 3aJaHHBIX MPAQHKOM.

Pemenne M3 Ne 19. Paznoxenue dpyukuuii B psig @ypoe
[ 1, 7],

11

[IpopaboTka y4eOHOro MaTepualia MO KOHCIIEKTY,
y4eOHOH M MeTOAMYecKOW JMTepaType, MOATOTOBKA K
ycTHOMy onpocy[10-16].
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Homep Tpyno-
TE€MBI Buael camocTosiTensHo paboThl €MKOCTh
JUCLIMTLIHHBI (uacsr)
M3ydenue TeMbl TUCLMIUTHHBI, COCTABIEHHE KOHCIIEKTA
MO BOIpOCAaM: IIPOM3BOAHASI CKAJIAPHOIO MOJdS [0
HanpasieHnuio; ¢opmyna Octporpaackoro-I'aycca u
Crokca B BeKkTOpHOM (opme; NOTeHUHANbHOE TMoJe,
pabora, porop.
Pemenne M3 Ne 20. Teopus nos [1].
Hroro 3a cemectp: 39
4 cemectp
IIpopaboTka yuebHOro Marepuana MO KOHCIIEKTY,
y4eOHOH M METOAMYecKOH JmTeparype, MOATrOTOBKA K
yCTHOMY ornpocy [10-16].

12 M3yuyenue TeMbl TUCLUUILIMHBI, COCTaBIIEHUE KOHCIEKTa 10
o BoOMpocam: airebpa COOBITHH, aKCHOMBI TEOPUM
BEPOSATHOCTEHN, MPOCTPAHCTBO BIIEMEHTAPHBIX COOBITHIL.
Pewenne U3 Ne 21. Ciyuaiinsie cobeitus [2, 3, 5, 9].
ITpopaboTka yueGHOro MaTepHana IO KOHCHEKTY,
y4eOHOM M METOJMYEeCKOW IMTeparype, NMOArOTOBKA K
yCTHOMY onpocy [10-16].

M3y4yeHue TeMbl QUCLMILIMHBI, COCTABIIEHHE KOHCIIEKTA

13 no BOl'[pO(iaMi PaBHOMEpPHBIH, HOKaBaTeIIBHbII:/:I %} ]
HOpMaJIbHBIH  3aKOHbl  paclpelelieHdss  COy4aiHbBIX
BEJIUYHH.

Pemenne M3 Ne22. 3akonsl pacnpepeneHus U
YHUCJIOBBIC XaPaKTEPUCTHKM CIIy4aHHBIX BENUYHH [2, 3,
3, 9.

[IpopaboTka yuebHOro Marepuasa IO KOHCIEKTY,
y4eOHOM M METOIUYEeCKOH nuTepaType, MOATOTOBKA K

14 ycTHOMY ornpocy [10-16]. 12
Brinonnenue pacyetHo-rpauueckoi paboTel
«DJIeMEHTBI MaTeMaTHUECKON CTATUCTHKWY [2, 3, 5.
[IpopaboTka yueGHOro Marepuala MO KOHCIIEKTY, 6
y4eOHOH M METOAMYECKOH JIHTepaType, MOATOTOBKA K
yCTHOMY omnpocy[10-16].

14 M3yyenue TeMbl IUCHUIIHHBI, COCTABIEHHE KOHCIIEKTa
10 BOMpPOCaM: MPOCThIE JUCKPETHBIe Lend Mapkosa,
KnaccUHUKaLMsl COCTOSHUI; MOTTIOILAIOILIE U
sproauyeckue 1enw [2].

Hroro 3a cemectp 36
Bcero no aucuumninxe 154

6 YueOHo-MeToAnYecKoe H HHPOPMALIHOHHOE oGeceYyeHHe AHCHHIIIHHbI




a) OCHOBHas JIMTepaTypa:

1 Ilucemennsii, JI.T. Koncnekr JeKunii mo BbICIIeli MaTeMaTHKe: MOJIHBINH
Kype [Texcr]: yuebuuk ans Bysos/ JI.T. [Tucemennsiit. — 11-e usn. —M.: Aiipuc-
npecc, 2013. — 608 c. -ISBN 978-5-8112-4867-7. Konuuectso sk3emmnsapos 128.

2 Ilucemennswiit, JI'T. KoHenmekT JeKuMi MO TeOpHH BepOSITHOCTEH,
MaTeMaTHYeCKOH CTATHCTHKE M cay4aHHbIM npoueccam [Tekct]: yyeOHuK ais
By30B / JI.T. ITucemennsiii.— M.:  Afipuc-npecc, 2010. — 288 c. — KonuuectBo
5K3eMILTIpoB 60.

3 I'mypman, B.E. Teopuss BeposiTHOCTeii H MaTeMaTHYecKasi CTATHCTHKA
[Texct]: yuebnuk s By3oB / B.E. 'mypman. — M.: Beicias mkomna, 1977. —479 ¢. —
KonuyectBo sx3emMiuisipos 41.

4 Tanko, [LE. Bplcmiasi MaTeMaTHKa B yNpasKHeHHSIX M 3aAayax. B 2-x 4.
Y. 1 [Texcr]: yue6Huk st Byzos / ILE. lanko u ap. — M.: Onukc, 2012. —368 c. —
ISBN 978-5-488-02448-9 — KonuuecTBo 3K3eMILIsIpoB 32.

5 I'mypman, B.E. PykoBoacTBO K penIeHHI0 32124 0 TEOPHH BepOATHOCTeH
H MaTeMaTH4YecKo# craTtucTuke [Texcrt|: yueOHuK uis By30B / B.E. 'Mmypman.— M.
FOpaiir, 2011. — 404 c. -ISBN 978-5-9916-1266-1 — KosinuecTBo 5K3eMIIspoB 35.

0) IONONTHUTENbHAS JIHTEpaTypa:

6 PonronoBa, B.A.  OcHoBbl  JiHHEHHOH  aaredpbl. AHAJHTHYeCKAs
reomerpus. Beenenue B marematudeckui anaams [Tekct]: TekcTsl nekuuit ams
By30B / B.A. PoguonoBa, B.b. Opnos, E.B. Mockanesa — CI16: T'YTA, 2016, — 121 c.
— KonnuecTBo 3x3eMmisipos 34.

7 PonuonoBa, B.A. Boicman Marematuka. Y.3: OOBbIKHOBEHHBIE
nupgepeHuHaNbHbIe YPABHEHHS H PSIBI [3JIEKTPOHHBIA pecypc, Teker]: YuebHoe
nocobue / B.A. Ponuonosa, B.b. Opinos — CIT6: I'VI'A, 2011, — 116 c. — Konudectso
9K3eMIUIsIpoB 250.

8 Maremaruka: Tabanmua ocHOBHBIX THNOB  auddepeHIHATbHBIX
YPaBHEHHH H METOJ0B HX pelleHHs. MeToaHYeCKHe YKA3AHHA A/ CTYAEHTOB
BCeX CMelHATbHOCTeH O04YHOH (opMbI 00y4YeHHs [3IEKTPOHHBIH pecypc, TeKCT]
y4eOHo-MeToMyeckoe nocodbue / I'.b. AdanackeBa. — CII6: T'VT'A, 2011, — 26 ¢c. —
KomuecTtso ax3eMruispoB 175.

9 Mockanésa, E.B. OcHoBbl Teopun BepositHocteii. Y.2 [Tekct]: YueGnoe
nocobue / E.B. Mockanea — CII6: I'YT'A, 2007, — 82c. — KolH4yecTBO 3K3eMILISPOB
269.

B) IepevyeHb pecypcoB HHMOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHONH  CceTH
«HMHTEpHET:

10 Cucrema moncka B cern MHurtepuer. [ Pexum gocrymna:

www.Google.com cBobonHsIH (nata obpautenus 10.01.2017).

11 Eaunoe okHo nocTyna Kk oGpasoBaTeibHbIM pecypeam. Pexxum noctyna:

http://window.edu.ru/ . cBoGoauslii (1ata obpamenns 10.01.2017).

12 Karanaor HAY4YHBbIX pecypcoB. O Pexum JIOCTyna:
http://www.scintific.narod.ru/literature.htm cBOOOIHBIH  (maTa  oOpaleHus
10.01.2017).

13 Boabmas Hay4yHas Oubanoreka. [| Pexxum nocrtynma: http:/www.sci-
lib.com/. cBoGoaHbI# (nara obpautenus 10.01.2017).
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r) nporpaMmHoe — obecriedeHue  (IMIEH3MOHHOE),  6a3bl  JIAHHBIX,
HH(POPMALHOHHO-CIIPABOYHBIE U TIOMCKOBBIE CHCTEMBI:

14 Dnekrponnas 6uéanoTeka HayuHbix ny6ankanuii «eLIBRARY.RU»
[Snextponnbiii pecype] — Pexxum moctyma:  http:/elibrary.ru/. - cBoGoauslit (1ata
obparenus 10.01.2017).

15  DaekTponHo-OHOIMOTEYHAs  cHCTeMa usaareabcrBa  «Jlanb»
[DnexTponsrlii pecypc] — Pexkum moctyna: http://e.lanbook.com/ — c¢Bo6Go MBI
(nata obpawenus 10.01.2017).

16 JaexkrponHo-OuGaMoTeyHas  cHcTeMa  m3gaTeabcTBa  «FOpaiim»
[DnexTpoHHBIi pecypc] — Pexum goctyma:  http:/https:/biblio-online.ru.
cBOOOHBIH (naTa obpatuenus 10.01.2017).

7 MaTtepHaibHO-TeXHHYeCcKOe obecnedyeHHe AHCUHILTHHBI

MatepuanbHo-TexXHUUECKOe 0OecreueHne JUCHUIUTNHBI BKITIOYAET:

- QyTHTOPHS C poeKTopoM (aya. 411).

- JJIeKTpoHHas 6ubanoTeka kadeapsl Ne 4.

- HH(OPMALHOHHO-CITPAaBOYHBIE H MATEPHAIILHBIE PECYPCHI OUOTHOTEKH
CIIGI'Y TA.

8 O6pasoBaTebHbIe H HHPOPMALHOHHbBIE TEXHOJIOIHH

B pamkax usydeHus mucuMIIMHBI «MareMaTHKa» HCTONB3YIOTCS ClIeIyIOLIHe
0Opa3oBaTeNbHble TEXHONOTHI: BXOJHOH KOHTPOJIb, JIEKIUH, IPAKTHYECKHE 3aHATHS,
camMoCTosITeNIbHas paboTa CTYAeHTOB.

TpanuumonHas NeKLHs COCTaBISET OCHOBY TEOPETHYECKOro O6GYdYeHHA B
paMKaX JMCUMIUIMHBI M HalpaBleHa Ha CUCTEMATH3MPOBAHHOE M3JI0KEHUE
(yHIaMeHTanbHBIX OCHOB Hay4HbIX 3HaHMH. Ha JeKUHH KOHIEHTpUpYeTcs
BHUMaHHe oOyd4alommxcs Ha HauGoslee BaXKHBIX BOMpPOCAX M3y4YaeMOH TeMBl,
CTUMYJIMPYETCS UX aKTUBHad MO3HABAaTeNIbHAs €A TENbHOCTb.

[IpaxTryeckue 3aHATHA 1O THCIMILTHHE IPOBOAATCS B COOTBETCTBUH C Y4eGHO-
TEMATHYECKHUM IJIaHOM II0 OTAeNbHbIM rpynnaM. llens mpaktuyeckux 3aHsTHl —
3aKpENUTh TEOPETHYECKHE 3HAHUsA, MONy4YeHHble O0YYarOIUMMUCS Ha JIeKLHIX U B
pe3ysbTaTeé  CaMOCTOSITCJbHOTO  HM3Yy4YEHUs  COOTBETCTBYIOUIMX  pa3/iesioB
PEKOMEH/IyeMOH JIUTepaTyphl, a TakXkKe NPHOOPECTH MPAKTHYECKUE HABBIKH PEIleHUS
3af1ay4. [lpakTuyeckoe 3aHATHe NpenHazHaueHO s Gosiee ITyOOKOro OCBOCHHS H
aHaJIM3a TEM, H3YYaeMbIX B paMKax JaHHOH JUCLIUIIIUHBL.

['T1aBHOW  1eNbIO  MPaKTUYECKOTO 3aHATHA  ABJIAETCS MHAMBHIyalbHA,
MpakTH4eckas paboTa KaxJ0ro obydarolerocs, HanpasJleHHas Ha (pOPMUPOBAHKE Y
HEro KOMIIeTeHUHH, OTIpe/IeJIEHHBIX B paMKax JUCLHUIIIHHEI « MaTeMaTHKay.

CaMmocrosTenbHas paGoTa CTyJeHTa SBISETCS COCTABHOM 4YacThIO Y4eGHOI
pabotel. Ee ocHOBHOI 1enbio siBisieTcss GOPMHUpOBaHHE HABBIKA CAMOCTOSTEBHOIO
MPUOOPETeHHs: 3HAHMH 110 HEKOTOPEIM He 0co00  CHOKHBIM  BOMPOCAM
TEOPETHYECKOr0 Kypca, 3aKperieHue U yriayOleHne NonydeHHbIX 3HaHui, oTpaboTKa
HaBBLIKOB HCIIOJIb30BAHUSI MaTeMaTHYECKHX METOJOB IJISl PELIeHHUs NMPUKIAIHBIX U

IMPpaKTHYECKHX 3aaad, CaMOCTOATEIIBHAA pa60Ta Cco CIIpaBOYHHKAaMH,
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NEPUOJHUHYECCKMMH H3JaHHsIMH, B TOM YHUCJIE HaAXOOAIIUMHUCH B r7100a/IbHBIX
KOMIBHOTEPHLIX CETAX.

9 ®onp OUE€HOYHBIX CpPeaACTB JId TMPOBEACHHA TEKYIIEero KOHTPOJs
YCneBaeMoOCTH H ﬂpOMe}KyTO‘IHOﬁ aTreCcTaluHu no HToraMm oOcCBOCHHA
AHCHHIIJIHHBI

YpoBeHb M KauyecTBO 3HaHMH OOYYalOIIMXCS OLEHHBAETCS MO pe3yJibTaTaM
TEKYILEro KOHTPOJSA YCIEBAEMOCTH U MPOMEKYTOUYHOH aTTeCTaldd [0 HTOraM
OCBOEHHS JIMCLHMIUIMHBI B BHJIE 3a4€Ta C OLEHKOMH (B MepBOM U BTOPOM ceMecTpax),
3a4eTa (B TPeTheM CEMECTpe) U FK3aMeHa (B YeTBEPTOM CEMECTpE).

Texkywmui KOHTPOIB yCIeBa@MOCTH TpeIHa3Ha4Y€eH JIJIs IPOMEKYTOYHOH OLIEHKH
YPOBHsI OCBO€HHs CTyIeHTOM MaTepuasa. KoHTponb ycrneBaeMocTH 00y4aronuxcs
BKJTIOYAET MPOBEIEHHE YCTHBIX ONPOCOB 0 MaTepHaly MpeAbIAYIIero 3aHATHS W
BBIMOJIHEHHE  OOYYalOIMMHUCS  WMHIUBHAYAIbHBIX 3aJdHMH, BbIJaBaeMbIX Ha
CaMOCTOATENBHYK0 paboTy Mo TemMaM JUCHMIUTMHBL. KOHTpOJb  BBITOTHEHHS
WHJIMBH/IyalIbHBIX 3aJlaHUH IPOBOAUTCS IIpernojaBaresieM He peke OJIHOTO pasa B JIBe
HeJIeNH.

ITpoMexyTouHas arrectalusi MPOBOJUTCS B BHJE 3a4eTa ¢ OUEHKOW B | u 2
ceMecTpax, 3a4yeTa B 3 CeMecTpe W 3K3aMeHa B 4 ceMecTpe. 3ayeThl M 3K3aMeH
MO3BOJIAIOT OLUEHUTh YPOBEHb OCBOCHHMA KOMIETEHLUH O0ydYarolMMHUCs 3a MepBhIi,
BTOPOM, TPETUH M YETBEPTbIH CEMECTPhl U3YYEeHHs JIUCLMIIIMHBI, COOTBETCTBEHHO.
Kak 3auer, Tak ¥ 5K3aMeH IpeNoJiaraloT OTBET HA TEOPETHYECKHE BOINPOCHl H
pelieHue 3a1a4 M3 IepevyHs, BbIHECEHHOI0 Ha TNPOMEXYTOYHYI arrectanuio. K
MOMEHTY CJayd 3a4eTa MM D3K3aMeHa JOJDKHBI OBITh YCIEIIHO IPOHIEHSBI
npeasayue GopMbl KOHTPOJIS.

MeTtoznuka ¢popMupoBaHUs pe3yIbTHPYIOLIEH OLEHKH B 00S3aTeIbHOM MOPSIKE
YYHUTBIBAET aKTUBHOCTb CTY/JIEHTOB Ha 3aHATHUSX, MOCEIAEMOCTh 3aHATHH, OLICHKH 34
pellieHHe 3aJa4 Ha MpPAaKTUYECKMX 3aHATUSAX, BBIIOJIHEHHE WHIUBHIYAIbHBIX
3alaHuH.

9.1 ba/uIbHO-peHTHHIOBAasl OLCHKA TEKYIero KOHTPOJISi YCNeBAeMOCTH H
3HAHHUH CTYJEHTOB

OO6wasgs TPyHOEMKOCTh JUCLMIUIMHBI COCTaBIsgeT 12 3a4yeTHBIX eJUHHI,
432 akageMHYeCKHUX 4aca.

Tema / BUJL yueOHBIX 3aHATHH Konuuecrtso 6annos Cpok [Ipu-
(OLIEHOYHBIX 3aJaHHH ), TTO3BOJISIOLHX KOHTPOJIS | Meya-
CTYZEHTY IPOJAEMOHCTPUPOBATH (mopsankoB | Hue
JIOCTUTHYTBIH ypPOBEHb bIil HOMEp
chOpMHUPOBAHHOCTH KOMIIETEHIIMI Munu- | Makcu- | Hepmenu ¢
MaJIbHOE | MaJlbHOe Hayaja
3Ha4YeHHe | 3HAYEHHE | ceMecTpa)
|1 cemecTp
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Tema / Bu y4eOHBIX 3aHATHIH KonunuectBo 6annos Cpok [Tpu-
(OLIeHOYHBIX 3aJJaHM ), TO3BOJISIFOLLIMX KOHTpOJIS | Meua-
CTYJIEHTY IIPOAEMOHCTPHPOBATh (TopsAaKoB | HHe
JOCTHUTHYTBIM YPOBEHB bl HOMEp
chOPMHUPOBAHHOCTH KOMIIETEHLIHI Muuu- | Makcu- HeJIeNH C
MaJlbHOE | MajibHOe Hayaa
3Ha4YeHHe | 3HAYEHHE | ceMecTpa)
O6s3arenpHble BUIBI 3aHATHI
Tema No 1
Camocmoamenvras paboma
MunuBuayansHoe 3aganue Ne | 9 14 2
WUunusuayansHoe 3amanne No 2 9 14 5
Hrtoro 6amios no teme Ne 1 18 28
Tema Ne 2
Camocmoamenvias paboma
WunuBuayansHoe 3aganuie No 3 9 14 v
Wtoro Gannos no teme Ne 2 9 14
Tema Ne 3
Camocmoamenvnas paboma
WMunuBuayansHoe 3aganue No 4 9 14 10
Htoro 6amnos no teme Ne 3 9 14
Tema Ne 4
Camocmoamenvras paboma
WMunuBuayansHoe 3aganue Ne 5 9 14 14
Hroro 6amnoB no reme Ne 4 9 14
Hroro no ob6s3arensHBIM BUAaM 45 70
3aHATHH
3ayeT ¢ OLIEHKOH 15 30
MTtoro o gucumniuue 60 100
[IpeMuanbHbIE BUOBI A€ATEIBHOCTH
(15 yueTa npu onpejieeHu
peHTHHra)
BeeHne KOHCIIEKTOB JIEKIIHOHHBIX U 5
NPaKTUYECKUX 3aHSATHIH
CBoeBpeMeHHOE BBLIIOJIHEHHE 5
JOMAITHUX 3a/IaHHuH
Htoro nonosHuTeNnbHO MpeMHaNbHBIX 10
OayuioB
Beero no aucuunimize (Juist peiitiHra) 60 120

IlepeBoa 621108 6a11bHO-PEiTHHIOBOH CHCTEMBI B OLIEHKY IO

«aKaJeMHYecKOH» mKaJe

KomnuecTBo 0amnos o bPC

OneHka (1o «akageMHU4ecKoi» IIKane)

90 u Gosee

5 — «OTJIUYHO»




Tema / BuI yueOHBIX 3aHATHIH KonuuecTtBo 6annos Cpok [Ipu-
(OLIEHOYHBIX 3aaHM ), O3BOJISIOLIMX KOHTpOJIS | Meda-
CTYZEHTY [IPOJEMOHCTPHPOBATh (mopsAOKOB | HHe
JOCTUTHYTBIH YPOBEHB bl HOMEp
c(OPMHPOBAHHOCTH KOMITIETEHIIMIA Munu- | Makcu- HEJIeNH C
MaJbHOE | MajbHOE Hayaja
3Ha4YeHHEe | 3HAYEHHE | ceMecTpa)
70 +~ 89 4 — «XOpOoLLIO»
60+ 69 3 — «yZIOBIETBOPHTETBHO
MeHee 60 2 — «HeyJOBJIETBOPUTETBHOY
2 ceMecTp
Obs3aTenbHbIe BUIBI 3aHATHIH
Tema Ne 5
Camocmosmenvhas paboma
UnpusuayansHoe 3aganue Ne 6 6 9 3
WuauBuayansHoe 3ananue Ne 7 6 9 6
HUtoro 6annos o teme Ne 5 12 18
Tema Ne 6
Camocmoamenvhan paboma
HMuauBuayansHoe 3amanue Ne 8 6 9 8
WMuauBunyansHoe 3amanue Ne 9 5 8 10
WupuBunyansHoe 3aganue Ne 10 6 9 12
HMunuBuayanbHoe 3aganue Ne 11 6 9 14
Hroro 6amnos no teme Ne 6 23 35
Tema Ne 7
Camocmoamenvras paboma
WnguBuayanbHoe 3aganue Ne 12 3 9 16
HMunuBuayansHoe 3ananue Ne 13 5 8 18
Hroro 6anmnoB no teme No 7 10 17
Hroro no obsi3arenbHBIM BHAAM 45 70
3aHATHH
3auer ¢ OUEeHKOM 15 30
Hroro no gucuunnuxe 60 100
[IpemuanbHble BUIBI IEATEILHOCTH
(U1 yyeTa npu ornpeieieHuu
eHTHUHTA)
BeneHnue KOHCNEKTOB JIEKLHOHHBIX H >
MPaKTHYECKUX 3aHATHI
CBoeBpeMeHHOE BEITNOJIHEHHE 5
JIOMalIHUX 3aJaHHH
HToro n1ononHUTeIsHO MpeMUATbHBIX 10
OannoB
Bcero nmo aucuuruiune (uis pedTrHra) 60 120
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Tema / Bun yueGHBIX 3aHATHI KonnuecrBo 6annos Cpox [Ipu-
(OLLIEHOUYHBIX 3a/1aHHi1), TIO3BOJISFOIINX KOHTpOJS | Meua-
CTYIEHTY IIPOAEMOHCTPHPOBATh (mOpsiIKOB | HHe
JOCTHUTHYTBIH YPOBEHb bl HOMEp
cOPMUPOBAHHOCTH KOMITETEHIIUIA Munu- | Makeu- | nemenu ¢
MalbHOE | MallbHOe Hayasa
3Ha4YeHHe | 3HAYEHHUE | cemecTpa)

Ilepeson 6an1710B 6a/1IbHO-PEHTHHIOBOH CHCTEMBI B OLEHKY IO
«aKaleMHYeCcKOoH» 1KaJe

Konunuecrpo 6annos o bPC OueHka (110 «akajeMU4ecKoit» mKane)
90 u 6onee 5 — «OTJIUYHO»
70 + 89 4 — «xopouio»
60 + 69 3 — «yIOBIETBOPUTEIILHOY
meHnee 60 2 — «HEeyJOBJIETBOPUTETBHOY
3 ceMecTp
O0s13aTenpHbIe BHIBI 3aHATHIH
Tema Ne
Camocmoamenvras paboma
WMunuBuayansHoe 3anandue Ne 14 7 10 2
HMuausunyansHoe 3aganue Ne 15 6 10 -
WMunuBunyaneHoe 3amanue Ne 16 6 10 5
Hroro 6annos nmo Teme Ne 8 19 30
Tema Ne 9
Camocmosmenvras paboma
WMunuBunyansHoe 3amanue Ne 17 6 10 8
Hroro 6amno no reme Ne 9 6 10
Tema No 10
Camocmosmenvrasn paboma
MuuBunyanpHoe 3amanne Ne 18 6 10
WuauBuyansHoe 3amanne Ne 19 7 10
Hroro 6asuioB no Teme Ne 10 13 20
Tema No 11
Camocmoamenvhasn paboma
unuBuayansHoe 3amanue Ne 20 7 10 14
Htoro 6annos o teme Ne 11 ¥ 10
Hroro no ob6s3aTeNnbHBIM BHIaM 45 70
3aHATHH
3aueT 15 30
Hroro no nucHUIIIHHE 60 100
[IpeMuanbsHbIe BUJIbI 1E€STENBHOCTH
(1t ydeTa TpH onpeaeaeHHH
pelTHHra)
BejieHre KOHCIIEKTOB JIEKIMOHHBIX U 5




Tema / Bun y4eOHBIX 3aHATHIH KonuuectBo 6annos Cpok I1pu-
(OLIeHOYHBIX 3aJJaHMi1 ), TO3BOJISIOIINX KOHTpOJA | Meya-
CTYJIEHTY IIPOAEMOHCTPHPOBATh (mopsiokoB | Hue
JIOCTHTHYThIH YPOBEHb BIH HOMED
c)OPMHPOBAHHOCTH KOMIETEHIIHH Munu- | Makcu- HeJelu ¢
MaJlbHOE | MallbHOE Hayasa
3HAYCHHE | 3HAYEHHEe | cemecTpa)
NPaKTHYECKUX 3aHATHIH
CBoeBpeMeHHOE BEITNIOTHEHUE 5
JIOMaIIHUX 33 IaHUH
Hrtoro nononHuTensHO npeMuanbHbIX 10
OaysioB
Bcero no aucuunianue (115 60 120
peATHHIA)

IlepeBon 6a/1510B 6a11bHO-PERTHHIOBON CHCTEMBI B OLEHKY M0
«aKaJeMHYE€CKOH» LIKaJIe

Koaunyecrso 6aamoB no BPC

Ouenka (no «aKajieMHYECKOI» mIKaJIe)

60 u 6onee «3aYTEHO»
MmeHee 60 «HE 3aUTEHO»
4 cemecTp
Obsi13aTe/IbHBbIC BHABI 3AHATHIH
Tema Ne 12
Camocmoamensnas paboma
WMuuBuayansHoe 3aganue Ne 21 15 23 5
Hroro 6amnos no reme Ne 12 15 23
Tema Ne 13
Camocmoamensnan paboma
WHnuBuayansHoe 3aganue Ne 22 15 23 11
Wroro 6annos no teme Ne 13 15 23
Tema Ne 14
Camocmoamensuan paboma
PacuerHo-rpaduueckas pabora 15 24 17
Wroro 6amios no teme No 14 15 24
HUToro no ods13aTe/IbHbIM BHAAM 45 70
3AHATHH
IK3amMeH 15 30
HUToro no aucuuninye 60 100
IIpemuanbHble BHABI
AesiTeIbHOCTH (1151 y4eTa npu
onpeje/leHHH peliTHHIa)
BeneHue KOHCIIEKTOB JICKLIHOHHBIX U 5
IPaKTHYECKUX 3aHATHH
CBoeBpeMeHHOe BBINOJIHEHHE 5
JOMAaIlIHUX 3aJlaHUuH




Tema / BUI y4eOHBIX 3aHATHIH KonuyectBo Oannos Cpok [Ipu-
(OLICHOYHBIX 33/IaHHIA), MO3BOJISIOLINX KOHTpOJIS | Meya-
CTYJIEHTY NPOAEMOHCTPHPOBATh (MopsiIKoB | HHE
JOCTUTHYTBIH YPOBEHb BI HOMeEp
ChOpPMHPOBAHHOCTH KOMITETEHLIMH Munu- | Makcu- | nemenu c
MaJlbHOE | MajbHOe Hayaja
3HAYEeHHE | 3HAYEHHE | cemecTpa)
Y4actue B KOH(pEpeHIHH 110 TeMe 10
JUCLUTIITHHBI
Hroro nononuurtesbHo 20
NpeMHAJbHBIX 0aJJ10B
Beero no gucumniinie (st 60 120
peHTHHIa)

IlepeBoa 6a1/10B 6a/11bHO-PEHTHHIOBO# CHCTEMBI B OLIEHKY MO 5-TH
0aJUIbHOH «aKaJeMHYeCKoi» 1KaJe

KomuuectBo 0amnos no bPC OueHka (10 «akaJleMHYeCKON» 1IKaje)
90 u dosee S — «OTIUYHOY
70 + 89 4 — «xopouio»
60 = 69 3 — «y1OBJIETBOPUTEILHOY
MmeHee 60 2 — «HEeyIOBIETBOPUTEIHHOY
9.2 MeToauyecKkHe PEKOMEHJAUHH N0 MPOBEJACHHIO  NMPOUELYPbI

OUEHHBAHHSA 3HAHHH, YMEHHMH H HABBIKOB H (HJIH) ONbITA JIeATEJLHOCTH,
XapaKTepH3YILHX 3Tanbl (GOPMHPOBAHHS KOMNETEHIHIH

Ha mepBoM 3aHATHM IIpenojaBaTeslb AOBOAMT OO CBEIeHHs OO0YyYaroLUMXCs
rpaMK TEKyLIero KOHTPOJIS OCBOEHWS NUCUMIUIMHBI M KPUTEPUHM OLIEHKH 3HaHMIA
IPH TEKYIIEM KOHTPOJIE yCIIEBAEMOCTH, a TAK)K€ CPOKHU U YCIIOBHS MPOMEKYTOUHOM
aTTeCTalHMH.

B npouecce npemnopaBaHus JUCLUILIMHBL «MaTeMaTuka» JUis TEKYLIEro
KOHTPOJISL 00yYarOUIMXCS UCTIONB3YIOTCS clieAytoliue GOpMEI:

- YCTHBIM ONpOC B HayaJle JIEKLHUH 110 TeMe MpeablIylIero 3aHaTHS,

- OLIEHKa pelLIeHHs TUIIOBBIX 33/1a4 Ha MTPaKTHYECKUX 3aHATHAX;

- OLI€HKa BBIIIOJTHEHHBIX HHIUBUIYANbHBIX 33/IaHUH.

MeTtoauka BeIcTaBIeHUs! OaJIJIOB 3a BBIIIOJHEHHE HHAMBHIYABHBIX 3aJaHHH.

MakcuMmanbHOe KOJIMYeCTBO Oa/UlOB BBICTABISETCS B Cjydae I[IOJHOTO U
NPaBHJIBHOIO pelleHHdss BeeX 3aJaHuid. MHHUManbHOEe KOJIHYEeCTBO 0annos
BBICTABJIAETCS B ClIy4yae NPaBUIIBHOIO PELUEHUS HE MeHee OJHOH TpeTH OT o0Iiero
KosM4yecTBa 3amaHui. [IpoMexxyTouHOe KOMMYecTBO OAJIOB OINpeeiseTcs, IIaBHbIM
00pa3oM, BecOM JOMYyLIEHHbIX OLIMOOK (HeNpaBHIBHBIA BBIOOP METOJA pEIIEHHS,
OLIMOKH B BEIYUCICHUAX, HEMTOJHOE TpeCTaBIeHHE POMEKYTOYHBIX ITAIOB PEIIEHHS,
HeOpexxHoe oopMiieHHe pabOTHI | T.IT.).

[To  wroram  ocBoeHuss  aucUMIUIHHBL  «MaTeMaTHKa»  IPOBOJMTCH
NpOMEXYTOYHas aTTecTauus odydaromuxcs B popme 3ayeTa (B MepBOM ceMeCTpe) U
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3K3aMeHa (BO BTOPOM CeMecCTpe) M IpeAnoyiaraeT YCTHBIA OTBET CTYAEHTa IO
OuseraMm Ha TeOpeTHYECKHe H [PAKTHYECKUE BOIPOCH M3 MEPEeyHs.

3ayeT ¢ oneHKOH W Heau(pdepeHLMpPOBAHHBIH  3aueT  SBISIOTCH
MPOMEXYTOYHBIMH  (OpMaMM  OLICHMBAaHHUS  cTerleHH  c(HOPMHUPOBAHHOCTH
COOTBETCTBYIOLIMX KOMIMETEHLMH. 3auyeT MMEET LeNbl0 IPOBEPKY YCBOEHHs
y4eOHOro MarepHana M IOJYYeHHBIX CTYAEHTOM IPAKTHYECKUX HaBBLIKOB [0
NPOMICHHBIM TEMaM JMCLUILIMHBI B IIEPBOM, BTOPOM H TPEThEM ceMecTpax. 3ader
[0 JUCUUIUIMHE TPOBOAMTCS B IEPHOJ 3a4eTHOH HeNelH COOTBETCTBYHOILETO
cemectpa o0yueHus. K 3aueTy HOMycKarOTCs CTYIEHTBI, YCNEIIHO BBIIOJHUBIINE BCE
WHAMBH/yallbHbIE 3a[IaHUA 110 y4eOHOM nporpaMme TeKyILero ceMecTpa.

3a4eT ¢ oLeHKOH MPOBOJAMTCS B YCTHOM (opme. BuneTs as 3aueta comepxkar
OIMH BOMPOC MO TEOPETHYECKOM 4YacTH JUCUMIUIMHBL M JBE  3aJayH.
Henn¢pdepenunpopannplii 3ayer npoBoAMTCS B NUChbMeHHOM Buae. CTyIeHTY
IpelaraeTcst OTBETHUTh Ha OAMH TEOPETHYECKUH BOIPOC M PELIMTh OJHY 3a1a4y U3
CIIMCKa BONPOCOB M 3a/1a4 Juid 3a4era. IlepeyeHb BOmpocoB K 3a4eTy JJOBOAMUTCS [0
CTYZIEHTOB IPEro/IaBaTesieM He IT03/1Hee, YeM 32 MeCSIl IO 3a4eTHOM HeIelH.

OK3aMeH sABISeTCS 3aKIIOYMTENBHBIM  3TAllOM M3y4eHHMs AUCLMIUIHHGI
«MaremaTiuka» M HMMeET LENbI0 IPOBEPUTH M OLEHHTh YPOBEHb IONYYEHHBIX
CTy[eHTaMHU 3HaHHH, YMEHME IPHMEHATh HMX K pElIeHUI0 MPAaKTHYECKHX 3ajady,
OBJlaJIcHHUE MPAKTHYECKHMU HaBbIKaMH B 00beMe TpeOOBaHUH 06pa3zoBaTebHOM
[IpOrpaMMbl Ha MPOMEKYTOYHOM 3Tarne ¢opmupoBanus komnereHuuii OK-8, OK-11,
OK-12.

OK3aMeH 10 JHUCLHUIIJIMHE NPOBOAUTCS B MEPHOJ IOArOTOBKH K JIETHEH
3K3aMEeHallMOHHOH ceccun 4 cemectpa oOydenus. K osksamMeHy pomyckarorcs
CTy[I€HTBI, BBINOJIHUBIIKE Bce TpeOOoBaHUA Yy4yeOHOHW MpOrpaMMEl.  DK3aMeH
TIPUHUMAETCS TIpernojaBaTesieM, BEAYIIHM 3aHATHS B JAaHHOW IpyIile [0 JaHHOM
AMCLMIUIMHE, a TaKXe JIEKTOPOM JIaHHOrO IIOTOKa, B IOMOIIb, peIIeHHeM
3aBeJyrolero Kadeapsl, MOTyT Ha3Ha4aThCsl TPENOAABATENH, BeAyllHe 3aHATHS 110
JJAHHOM JUCLIUILIHHE.

OK3aMeH MNpoBOAMTCA B o0beme Marepuana pabodeil  Iporpammel
AUCLHIUIMHBL, U3Y4EHHOTO CTy/IeHTaMu B 4 ceMecTpe, Mo OuiietaM B YCTHOH dopme.
IlepeueHb BOMpOCOB M 3a/1ay, BBIHOCUMBIX Ha 9K3aMeH, 00CYKIal0TCA Ha 3acelaHnH
Kapenpel M yTBEPKAAKOTCA  3aBedylolidM  Kadenpoii.  IlpenBapuTenbHoOe
O3HAaKOMJIEHHE CTYJEHTOB ¢ OuneramMH 3ampeliaercsi. DK3aMeHAllMOHHbBIE OWJICTHI
coziepXKaT IBa BOIPOCA 110 TEOPETUYECKOH YaCTH AUCLMILUTHHEI M OJ[HY 3a/auy.

9.3 TemMbl KypcoBbIX paGoT (IPOEKTOB) MO AHCIHIIJIHHE
Hanucanue KypcoBbIx paboT (IIPOEKTOB) y4eOHBIM MIaHOM He MPelyCMOTPEHO.

9.4 KoHTpo/ibHbIe BOMpPOCHI M 3aJaHUsA [JIsi NPOBEJeHHS BXOIHOIO
KOHTPOJISi OCTATOYHBIX 3HAHHH N0 00ecneYHBAIIHM JHCHHILIHHAM

BXOIHOW KOHTpONL He TNpPedyCMOTPEeH, AMCLMIUIMHA YHTAeTCs B IePBOM
CeMecCTpe.
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9.5 Onucanne nokasateneii U KpHTepHeB OLEHMBAHHMS KOMIETEHLHI HAa
Pa3/JIHYHBIX 3TaNax HX (OPMHPOBAHUS, ONMCAHHE KA OLeHHBAHHUS

—

TEXHHYCCKUX CHCTEM
H NPOIECCOB

Yumemo:
— CaMOCTOSTEIBHO
npUoOpeTaTh  HOBEIE
3HaHUS, UCIIONB3YS
COBpEMEHHbIE
HH(POPMaITHOHHEIE
TeXHOJIOTHH

— peliaer
CaMOCTOATENBHO 3aJa4H
C [NOMOLIBIO
COBPEMEHHBIX
MH(OPMAIIHOHHBIX
TEXHOJIOTHH

Kputepuun
OLIEHUBaHU s ITokazaTtenu
i OnucaHue IKaJIbl OLleHUBAHUS
KOMIIETEHIIUH
CriocoOHOCTE OtBet cryneHra Ha saueme ¢
paborath OYEHKOL OLIEHUBAETCS 1’}
CaMOCTOSTEILHO KBaubuuupyercs OaigamMu B
OK-8 COOTBETCTBUHU CO CJIEJIYIOIIHMH
KPUTEPUSAMH

3nams: — peuiaeTt 3ajiayu Oyernka 25-30 bannos
— OCHOBHBIE METO/IbI H| €CTECTBO3ZHAHUS H BBICTABIIIETCS, ecliu
HarnpagJIeHUs] TEXHHKH C BBINOJIHAKOTCS YCIIOBHUS:
caMoo0pa30BaTeIbHOM| UCITONB30BAHUEM 00y4YarouMMcsl JaHbl TOJIHBIE
NesITEILHOCTH B MaTeMaTHYeCcKOro HCUYEPNBIBAIOIIME OTBETHI 10
€CTEeCTBO3HAHUHU U anmnapara; BCEM BOIpOcaM Ounera,
TeXHUKE; — COCTaBJIsIET OCHOBHBIE | OOyUaroLHiics CBOOOIHO
— OCHOBHBIE MaTeMaTHYECKHE MOJIENIH | ODHEHTUPYETCS B MaTepHUaJle;
MaTeMaTH4YeCcKue (YHKIIHOHUPOBaHUS oOyyaroluiics OTBeYaeT Ha Bce
MOJGTH W  METOMb! | TEXHHYECKMX CHCTEM H | IOTIOJHHUTEbHbIE BOIPOCEHL.
HCCJIIeIOBAHUS IIPOLIECCOB Oyenka 20-25 6annos

BBICTaBJISIETCS, €CIIU
BEIIIOJIHAKOTCS YCJIOBHA:
oOyyarommMes JaH  IIOJHBIHA
OTBET Ha OJUH H3 BOIPOCOB
bunera, a nBa APyrux 3agaHus
pelleHBI 1o c
HE3HAYUTENIbHBIMU OIIMOKaMH,
1100 He B OJHOM 00BeMe.
Oyenka 15-20 6annos
BBICTABJIIETCS, €CNIU CTYAEHT He
TOJTHOCTBIO PACKPBLT
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Kpurepuu

OLICHUBAHUS Ilokazarenu

AR — OnucaHue mwKajibl OleHUBaHUS
Bnaodemo: TEOPETHYECKUH BOMPOC U
— MeTOJaMH — MPUMEHSET METO/Ibl | IPAKTHYECKHE 3aJaHH
CaMOCTOSITEJIEHOIO MaTeMaTH4YecKoii peIIeHbl HEBEPHO, HO MPH 3TOM
cOopa, CTATUCTHKH Ui cOOpa, | BBITONHSIOTCS YCIOBHUS:
KJ1accU(UKaIHH M| KJIacCU(UKaIIMH M | 00y4Jaloluiics 3HaeT OCHOBHBIE
MHTepIpeTaun HHTEpHpeTalHH onpeneneHus U GopMybl;
UHpOpMaLIHUH is| uHbopMaluu obyuarouiuiics oTeeyaer Oonee
OLIEHKH  HaJeXKHOCTH YeM Ha IIO0JIOBUHY 3aJaHHBIX
TEXHOJIOTHYECKHX JIOTIOJTHHUTEJIBHBIX BOTIPOCOB.
IIPOLIECCOB KonnuectBo EN):
CnocobHocTh K olpeJesieTcs MTOJIHOTOH
abCcTpakTHOMY H U3JI0KEHHS TEOPETHUYECKOro
KPUTHYECKOMY marepHata M, B  cjydae
MBIIIEHHIO, HEBEPHOIO  pelleHHus 3a1ayM,
HCCIIEJOBAaHUIO OLIMOKaMH (JIOMyIEeHB] OIIMOKH
OKpYJKaloIleH cpelbl B BbIOOpE MeTo/a peleHus Wi
JUISL  BBISIBJIEHHS €€ OIIMOKKH B  BBIYHUCIIEHHAX),
BO3MOKHOCTEH H pEe3yJIbTATOM KOTOPBIX SIBHJICS
pecypcos, HeIlpaBUIIbHbBIN OTBET.
CIOCOOHOCTRIO K Oyenka menee 15 6annos
MIPUHSATHIO BBICTaBJIAETCS, eclIu He
HEeCTaH/IapTHHIX BBIIIOJIHEHBl  YCJIOBHSL  IUIA
peleHui 7 Nomy4YeHus  oueHok  15-30
paspelleHUo Oaos.
poOJIeMHBIX
CUTyaIui OtBer cTyneHTta Ha 3aqueme
OK-11 OLIEHMBaeTCH H

KBanUUIHpyeTCss OalilaMd B

3uames: COOTBETCTBHH CO CJIEIYIOIIUMHU
— OCHOBBI — IPUMEHSET METOJIbI KPUTEPHSAMHU:
MO/IeJIUPOBaHHUS U MOJEIMpOBaHUS s Oyenxa 15-30 bannos
METOBI Mcce0BaHus QyHKIMHA | BBICTABJISETCS B CIIyyae:
HCCIeI0OBaHuUs MPaBUJIBHOTO OTBeTa Ha
BO3MOXKHOCTEM 51 TEOPETHYECKUH BOIIPOC U €CIIH
pecypcoB MPaKTHYECKOE 3aJaHHE pPeLIeHO

OKpYIKaroIleH cpelsl;

BEPHO 6o ¢




Kpurepuu

armnapar aJisi OHCHKH
TEXHOTCHHOI'O PUCKa;

Braodems:

— OCHOBaMH
CTAaTUCTHYECKOTO
MOJETUPOBAHUSA IS
pelleHus 3a1a4

00pabOTKH TaHHBIX.

— HCIIOJIB3YET METOObI
CTATHCTHYECKOTI'O
MOICIIUPOBAHHA 1A
PELICHHWA 3a1a4

TexHOoc(hepHoii Oe30macHOCTH
Oe3onacHOCTH; PKU3HE1eTeJIbHOCTH;
— HaBBIKAMHU — aHaJIU3UpyeT
MUIaHUPOBAHUS PKCIIEPUMEHTAIbHBIE
DKCIEepUMEHTA H|[1aHHBIE  C

CTaTHCTHKH

IMTOMOILIBH),
METOJ0B MaTeMaTH4eCKOH|

CrniocobHOCTE
MCIIOJIb30BaHUS
OCHOBHBIX
MPOrPaMMHBIX
CpPelCTB,  YMEHHEM
MIOJIB30BATHCS
rno0aJIbHBIMH
MH(POPMaHOHHBIMH
pecypcamu,
BJIaJIEHHEM
COBpEeMEeHHBIMH
cpeacTBaMHu
TEJIEKOMMYHHKALIUH,
CITOCOOHOCTBIO

OLICHUBaHUs Ilokazaremnu
” OnucaHue 1MIKaabl OIleHUBAHUS
KOMMEeTeH UK
Vmemo: HE3HAYUTEJIbHBIMA OLLIMOKaMH.
— [epeBecTH — yMeeT 3anucarh Konuvecto OasioB
NPUKIALHYIO 3a/layy MHXEHEePHYIO 3a[a4y C orpeeseTcs HOJTHOTOH
NpOPECCUOHATHHOH  [TOMOIIBIO M3JI0/KEeHHS] TEOPETHYECKOTO
NesiTeIbHOCTH MaTeMaTHYeCKHX Marepyata M, B  ClIyd4ae
MH)KeHepa Ha |OTHOILICHHUH; HEBEPHOI0  pellleHHsl  3aJauH,
MaTeMaTH4eCKUi OLLIMOKaMH (JOMyILEeHbl OUTHOKH
A3BIK; B BbIOOpe MeToja pelleHus Win
— HUCTIOJIb30BaTh OIMOKM B  BBIYHCIICHUAX),
MaTeMaTHYeCKHit pe3yJIbTaTOM KOTOPBIX SIBHIICS

HEeNpaBHJIbHBIH OTBET.

Oyenxa menee 15 6annos
BBICTABJISIETCS B CIIyUasiX:
OTCYTCTBUS HMJIHM abCONIOTHO
HENpaBWJIBHOINO  OTBETA  Ha
npeJjiaraeMblid TEOPEeTHYECKHH
BOIIPOC M HEBEPHO PELIEHHOIo
[PaKTHYECKOro 3aJaHus;

JOTY LLIEHH S CTYJEHTOM
CYLLICCTBEHHBIX OLIHOOK Kak B
OJHOM, TaKk H B JpyroMm
3a/IaHUH.

OTBeT cTyzneHTa Ha 9k3ameHe
OLIeHHBAeTCs 7
KBaTUpHULIMpyeTcs OannaMu B
COOTBETCTBHH CO CIIEIYIOLIUMH

KPUTEPUSIMHU:
Oyenxa 25-30 bannos
BBICTABJISAETCS, eciH

BBITIOJIHSAIOTCS YCIIOBUS:
oOy4JaromMMcs  JaHbl TIOJTHBIE
UCYepnbIBalOIHE OTBETHI 110
BCEM BOIIpOCaM ounera,
oOyUaroLHics CBOOOIHO
OpHUEHTUpYeTCs B MaTepHalie;
oOyyaromuiics oTBeyaeT Ha Bce
JOTIOMHUTENBHBIE BOIIPOCHI.
Oyenka 20-25 6annos
BBICTaBJISAETCSI, €CITH




Kpurepuu

OLIEHUBAHHUS Ilokazarenu
o OnucaHue LIKabl OLeHUBAaHHS
KOMITeTeHLIHH
UCII0NB30BAaTh BBINOJIHAIOTCS YCIOBHS:
HaBbIKM  paboThl ¢ oOyyalolmuMcs  JaH  TOJHbBII
UH(pOpMalIHeH U3 OTBET HA OJWH H3 BOIPOCOB
PasJIMYHBIX Ounera, a J1Ba JIpyrux 3aJaHus
HMCTOYHUKOB JUTS peLIeHbI 0o ¢
peleHus HE3HAaYUTENIbHBIMH OIIHOKaMH,
npodeccuoHaIbHBIX 1100 He B MOJHOM 00BeMe.
U COLIMAJIBHBIX 3a/1a4 Oyenxa 15-20 bannos
OK-12 BBICTABJISIE€TCS], €CJIM CTYJEHT He
B [10JIHOHM Mepe OTBETHII Ha
3name: TEOpETHYECKHE BOIPOCHI U
— OCHOBHbIE — COCTaBJISICT  ANTOPUTMBI PaKTHYECKOE 3a/laHKHE PELIEHO
all'OPUTMBI THIOBBIX [TUIIOBBIX aHATHTHYECKUX H HEBEPHO, HO IPH 3TOM
aHATUTHYECKHUX M [YUCJIEHHBIX METOJOB /I BBINIOJHSIOTCS YCIOBHS:
YHCIIEHHBIX METOJOB [pellieHHS o0yuaromuiics 3HaeT OCHOBHEIE
JUTst peleHus NpoeCcCHOHANBHBIX 3a/1a4 | ONpeeNeHns U (POpMYJIb;

npogeccHOHANBHBIX
3ajay;

Ymemo:

~ JOBOJIUTH peIlleHHe
MOCTABJICHHBIX 3aja4
JI0 NPaKTHYECKH
IPUEMIIEMOTO
pe3ynbTara
(dbopMynbl,  ymCIHa,
rpaduka W Jgp.), B
TOM quce c
UCII0JIb30BaHHEM
[J100aIBHBIX
MH(POPMaLHOHHBIX
pecypcoB
pa3nuYHBIX
IPOrpaMMHBIX
CPeJICTB;

— UCIMOJIB30BATh
HaBBIKA  PabOTHI
UH(pOopMalHer
OLIGHKH
TexHochepHOH
0e30MacHOCTH;

Cc
JJIA

— pelaer  I[0CTaBJIeHHBIE
3ala4d U JOBOAMT €€
pellieHHe 0 IPaKTHYECKH
MPUEMIIEMOTO pPe3yJIbTaTa;
— U3y4aeT M IpeACTaBIseT
MH(pOpMaLHIO C
HCIIONIb30BaHHEM
MaTeMaTHYEeCKHX METO/0B
B JOCTYIHOM dopme.

oOyyvarouuiicss oTBeyaer Golee
YeM Ha I[IOJIOBUHY 3aJJaHHBIX
JIOTIOTHUTENBHBIX BOTPOCOB.
KonuuectBo OaoB
onpejessieTcs MOJTHOTOM
U3JI0KEeHHS TEOPETHYECKOIO
marepdaisa M, B Cjydae
HEBEPHOIO  peLUeHHs 3aJayH,
olMOKaMH (HOMyIIeHbl OIIHOKH
B BbIOOpe MeToza pellleHHs WIIH
OIMOKH B BBIYMCJICHHSX),
pe3yJIbTaTOM KOTOPBIX SIBHJICS
HEIpaBUIIBHBIM OTBET.

Oyenxa menee 15 6annoe
BBICTABJISICTCS, €CIIH He
BBIIOJHEHB! YCIOBUS JIJIst
MOJIy4eHHs OLIeHOK 9-15
Oamnnos.




Kpurepun
OLICHUBAHUS ITokazaTtenu
« OnucaHue MIKaIbl OLIEHUBAHHS

KOMIETEH LK
Braoemo:
— COBpEMEeHHbIMHU — MpeACTaBIIsIET
npueMamM paboTbl ¢ [MHGOPMALIHIO C
pa3IMYHBIMU [IpUBIIEYEHHEM
HUCTOYHUKaMH COBPEMEHHBIX
HHpOPMALTHH MH(POPMAITHOHHBIX

TEXHOJIOIMH

9.6 KouTponibHble BONpOChl H 3aJaHHsl /IS NPOBEIEHHS TEKYIIero
KOHTPOJISI YCN€BAEMOCTH H NPOMEKYTOYHOH ATTECTAUHH MO HTOraM O0y4eHHs
Mo JUCHHUNJIHHE

Ilpumepnole  unousudyanvusvie 3A0aHuUA ONA  HPOGEOCHUA  MEKYULE20
Konmpoas snanuit (1 cemecmp)

3ananue Ne 1

-1 4 2 3
1. Haiitu matpuny C = A—4B,ecmu 4=| 3 2|, B=| =2 0l
0=2 =4 1
-2 0 41 1
2. Beryucnuth npousBeeHue Matpull A u B,eciu 4=| 1 3|, B= [_ )1 1].
0 -1
-1 0
3. Beluncaute onpenenurens | 3 5
1 3
1 -4 0
4. lana MaTpuia 4—| 4 _7 4 |- HaiiTi oOpaTHyro MaTpHiy.
5 -1 7

3ananue Ne 2
1. PemiuTe cucTeMy JTMHEHHBIX ypaBHEHUH MATPHYHBIM METOIOM:

L2
L



x, —4x, =-5,
x, +4x, +2x, =-1,
2x, =3x, +x, =5,

. PelnnTh cucTeMy nHHEHHBIX ypaBHeHHH MeTonoM Kpamepa:

2x+ y+3z=3
dx+2y+5z=5
3x+4y+7z=2

. MccrnieoBate cucteMy ypaBHEHHUI Ha COBMECTHOCTD, B ClTydae COBMECTHOCTH
X =X +x,—2x, =1

CHCTeMBI HaliTH ee obllee pemieHne: | X — X, +2x; —x, =2
3% ~3%, 8, —1%, =3

. Halitn ofI1uee pelieHre OJHOPOJIHON CHUCTEMBI JIMHEHHBIX YpaBHEHHMIA:

Ox, 4%, +4x, =55, =0

2x, +2x;5 +3x; +4x; =0

12 4+ % ¥0x; — %, =0

3ananue Ne 3 o
Hausl Toukn A(—2, 3, 5), B(1,-3, 1). Haiitu xoopaunate! u qiuny sextopa AB .
BBIMHCIHTE CKalApHOE Npou3Beaenne sektopos AB u BC, eciu A(— 4;1; 3),
B(2;4;5), C(6;3;-8).
3 Haiiti npoekuio Bektopa @ = 2i + 3} —k na Bextop b = 2i — 4j+3k
HaifTi molas napanieorpamMma, IoCTPOEHHOTO Ha BEKTopax d =i + ; —k u
b=2i—j+2k.
Haiit 06beM Mapapielenumesa, OCTPOEHHOTO HA BekTopax d = 2i + 3} -

b=i—j+5kuc=6i+2j+k.

3ananue Ne 4

.Hamucate  ypaBHeHHe  npsMOii,  KoTopas  mapajlenbHa  MPSMOii
4x +5y —3 =0 n npoxoaut yepes Touxky K(—2,3).
. Hamucath ypaBHeHHMe IIpsMOH, KOTOpas MepHNEHIMKYJISpHA  MPSMOii

2x — y+11 =0 u npoxoaur yepes touxy K(—4,1).
. JlaHel J1Be BEpIUMHBI TPEYrOJBLHUKA A(— 3;2), B(2; — 5) M TO4YKa
nepeceyenus Boicor H (1, 2). Harnucats ypaBuenus cropod AB u AC.

. Hanmcare ypaBHeHHe 3iu1MIIca, €ClIM pacCTOsTHHEe MeXXIy (hokycamu paBHo 4, a
Majias rnojyock paBHa 5. [Toctpouts amutunc.



5. CocTaBuTh ypaBHEHHE TUIOCKOCTH, MPOXOISIIE yepe3 TPH TOYKH A(Z; 0; 1),
B(3;4;2), C(5;1;3).
6. CocTaBuTh ypaBHeHHe NMPAMOI, KoTOpas MPoXoauT yepes Touky P(7,-2, 1)
MepreHAUKYIApHO miockoct 3x —4y +2z—11=0.
x+3 y+4 z-5
2. 5 -2

7. Hailitu TOYKy mnepecedyeHus NpsMOii U IUIOCKOCTH

2x-3y-5z+1=0.

3ananune Ne 5
1. BeruucnuTs nepenersl
: ox* +5 . x*—5x+4
a) lim ; 7+ 0) lim — s,
x>0 {24+ 3x° +4x x4 4x—x

x-3 sin 4x? ( 5 ]7x

lim ————, lim ——— lim [1+—
B)x+3v7—x—2 r)x—>03x-z‘g9x mx»m x+1

1

2. Uccnenosars dynkuuio f(x) = 42~ Ha HenpepbIBHOCTH B TOUKaX x=0mu
2

. ¥, O<x<2,
. HaiiT Touku paspeia dyHkumu f(x) =
x+1, x>2.

W

Bonpocet 0na nposedenusn ycmnozo onpoca (1 cemecmp)

Tema Ne 1
Yto HasbiBaeTca marpuueit? Kakue GbIBatoT MaTpuib?
Kaxue neficTBUs MOKHO BBINOJIHATE HaJl MATPHI[AMH?
Kak BbIMUCISIOTCA ONpesieuTeNnd BTOPOro H TPEThero NOpsAKOB?
Yo Ha3BIBaeTCSE MUHOPOM M alreGpanyecKiM J0NoaHeHHeM?
Haiite onpenienenne o6parnoii matpunp!. Kak ee naiitu?

N B W N =

YpPaBHEHHH?

B d4eM cocToMT MarpuuHBI crmoco6 pelieHHs cHCTeM anrebpanyeckux

7 Hanmmmre dopmynst Kpamepa st pelenns cucTeMbl Tpex YPaBHEHHI ¢ Tpems

HEU3BECTHBIMH.
8 B uem cocrout meton [aycca pemueHunst cucrem JTHHEHHBIX ypaBHEHUH?
9 UYro Ha3bIBaeTCS paHroOM MaTpHI[bI?
10 Cdopmynupyiite Teopemy Kponekepa-Kanesmm.

Tema Ne 2
1 Yro HasbiBaeTCA BEKTOPOM, MIIHHOMN BeKTOpa?
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Kakue BeKTOpa Ha3bIBAIOTCS KOJUTHHEAPHBIMU, KOMIIAHAPHBIMH?

Jaiite onpenenenue THHEHHBIX OmnepalMi Hall BEKTOPaMH.

Yto Takoe opTOHOPMHpPOBaHHBIH Gasnc? Paanyc-BeKTOp TOUYKH?

Kak naiiTh koopauHats! BekTopa?

Yro HaskiBaeTCs CKaNSPHBIM IPOU3BE/ICHHEM ABYX BekTopoB? Kakoe mpasmiio
BbIMHCIIEHHs CKAIIPHOTO IPOU3BENEHHST B KOOPIHHATHOM (opme?

Hanuiuure yenosue nepneHmuKyIspHOCTH IBYX BEKTOPOB B KOODIMHATHON
dopme.

YTo Ha3biBaeTCs BEKTOPHBIM MPOW3BEJEHHEM JBYX BekTopos? Kakoil ero
reOMETPUUECKHHA CMBICT?

Kakoe mnpaBuio BbIYMC/IEHHS BEKTOPHOIO MPOM3BENEHHA B KOOPIMHATHOM
¢bopme?

Yto Ha3sbiBaeTCA CMeWIaHHBIM MPOM3BeJleHHEM Tpex BekTopoB? Kakoii ero
reoOMeTpHUYeCKHUH CMbIC?

Kakoe mpaBuiio BBIYMCICHHS CMEIIAHHOIO NPOM3BEeHHS B KOOPIMHATHOM

dopme?

Tema Ne 3
Hanuumte obiiee ypaBHeHHe NpsAMOl Ha MIOCKOCTH.
Hamummre kaHoHMYecKoe ypaBHeHHe NpAMOIM Ha IUIOCKOCTH, ypaBHEHHe
NpSIMOH, TIPOXOASILEN Yyepe3 nBe 3aJJaHHbIe TOUKH.
Hamnuimre ypaBHeHye npsMoii ¢ yrioBsIM KO3(hOHIHEHTOM.
Hanummre ycnosue napannenbHOCTH U NEPIEHAMKYISPHOCTH IPSIMBIX.
Kak HaliTH paccTOsIHHE OT TOUYKH 0 NPSAMOIi Ha MIIOCKOCTH?
Hanuimre kaHOHHYecKoe ypaBHEHHe OKpPY)KHOCTH, JJUIHIICA, THIepOOBl U
napaboJbl.
Hanuimre ypaBHeHHe MIOCKOCTH, MpPOXOAfINEH uepe3 NAHHYEO TOUKY
NEPHEeHINKYIAPHO  TaHHOMY BekTopy. Hamummre ofmee ypaBHeHue
IJIOCKOCTH.
Hannuvre ypasHeHHe mI0CKOCTH, POXOMAIIEH Yepe3 TPH 3aJaHHbIe TOUKH.
Hanuumrte kanHoHuyeckye ypaBHeHHe MPSMON B MPOCTPAHCTBe.
Kak HaliTh KOOpMHATBI TOUKH MepeceyeH st IPAMOIT M IOCKOCTH?
Kak HaiiT yron Mex Iy mi1ocKOCTAMH, NPAMBIMH B IPOCTPAHCTBE?

Tema Ne 4
JlaiiTe onpesenenue 4eTHOM U HEYETHOH BYHKIHH.
Haiite onpenenenye Bo3pacTaouieil u yopiBaromei QyHKIHH.
Cdopmynupyiite onpe/iesieHHe CI0KHON U 06PaTHOMH (YHKIHH.
Ormpenenenne u crocob 3aganHus MOC/Ie10BaTENBHOCTH.
Onpenenenue npemesna mnocsje 0BaTebHOCTH.
Onpenenenue npenena GyHKLHH B TOUKE.
Cdopmynupyiite onpesenerne 6eCKOHEUHO MaOi (yHKIHH.
Kakas cymecTByer cBs3b MeX 1y QyHKIHENH U ee mpeaenom?
Kak cBs3anel Mexmy coboii GecKoHeyHO Manas W OeCKOHEYHO OoJbIas

YHKUHH?
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10 Onpezienenre HenpeppIBHOCTH (YHKIMH B TOUKE.
11 B 4eM cOCTOMT pasnuuue MeXIy MOHSTUSAMH HENPephIBHOCTH (BhYHKLHUH W

npenenoM (QPyHKIUH B TOUKe?
12 Ilouemy 13 HenpephIBHOCTH (YHKLHH ClieBa M CTpaBa B TOUKE CIEAyeT

HENpPephIBHOCTL (hYHKIIUH B 3TOH TOUKe?
13 Haiite onpenenenue Touek paspbiBa (yHKIHM MEPBOrO poja, BTOPOTO poja.

IIpumepnsie unousudyanvusie 3a0anus 013 NPosedeHus MeKye2o
KoHmpoaa snanuii (2 cemecmp)

3ananune Ne 6
1. Ha¥itu npousBosiHble QyHKIMIA

.53
arcsin x ) x=t +8[’

a) y=2tg’x +3arctg(4x), 6) y=x
y=£ +21.

2. Haiitu npousBoiHbIe BTOPOro MOpsAKa
2
ayy=e ", 0) y =In(2x -3).
3. Hanucats ypaBHeHHA KacaTelbHOM M HOPMalH K KPHBOH } = x? +5x—1 B Touxe

M(,5).
3anauue Ne 7

1. IlpoBecTy monHoe uccneoBanie GyHKUMH U OCTPOUTE ee rpaduk:
3

a) y:%—2x2+3x+1

1
6) y:x2+—2
X

3aganune Ne 8
1. Haiitu niepBooOpasHble HeolpeaeieHHbIX HHTerPaJIoB:

3x _1
a) I
6) j'(2x +5)cos2x dx,

B) jarctg L dx
%

J(sz — A5 2 J
r) : + dx
x2

: 1—
1) f

5—4sinx+3cosx



3ananue Ne 9
1. Pasnoxute 1pobu Ha npocreiimme u HaiiTh NepBOOOpa3Hble HEONpeJeeHHbIX
HHTEIrpalioB;

2) J‘2x3+5 .

2
xXT—-x-2

J-x3—6x2+13x—6

0) (x+2)(x—2)3
-5
B) _f
3x% —3x2 —7x+7
n [

(x+1)(x-

3ananue Ne 10
1

X dx 3
1. Beraucnuts onpenenenusle HHTErpaJibl I 7 .f Co8 2% dx, j xe
ol+x

2. BoluucnuTte  mtonnans Gurypel, orpaHuMuYeHHOH THMHHAMHU y2 =4x wu
x—y-3=0.
3. Haiitu anuny nyru kpusoii y=Inx,ecan \/§ <x<+I5.

3aganune Ne 11
1. BeluucnuTe HecoGCTREHHEBIE HHTETpallbl U YCTAHOBUTH UX PACXOJUMOCTb:

+oo
Ie_dex,
0
[
6) I (x‘"l)z

3ananue Ne 12
1. Haiitu obnactes onpenenenus GyHKIHH Z = w/x2 + y2 —9, u306pazuts ee na
4epTexe B IIOCKOCTH xOy.
2. Haiitu vactHele mnpomssomHble 1-ro mopsiaka  GyHKUMi:  Z = x° ¥+ yzx,
; X
z=sin(x+3y), z=In=+x° — 3’
Y
3. Haiitu nonustii muddepenuman byHKIHKM Z = COS()C2 — yz).
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4. VceneioBaTh Ha IKCTpeMyM GYHKIHIO Z = X° + Xy + y2 -5x-10y.

3ananue Ne 13

I. VI3MeHUTh MOpSNOK MHTErPHPOBAHHS B MOBTOPHOM HHTEerpa’e:

1 3-2y

a) |dy if(X;y)dX; 6) |dx If(X;y)dy

2. BBIUMCIUTL HHTEPATIBI:

1 2x 1 2-y
a) [dx [dy, 6) [dy [dx.
0 2)52 0 \/}
3. Beryucnute HHTErpan dexdy no obnactu [), orpaHMYEHHOH IMHHUAMH
D

y=x+lLx=1,x=0,y=0.
Bonpocet ona nposedenun ycmnozo onpoca (2 cemecmp)

Tema Ne 5

Haiite ompenenenue mpousBoaHOM (YHKUMM B Touke. Kakoif reOMeTpHUYECKHH

CMBIC]T HIMEET IIPOU3BOAHAS B TOYKE?

Copmynnpyiite TeopeMy O MpPOU3BOAHON CYMMBI, Pa3sHOCTH, [pOU3BENEHUs U

YaCTHOTO ABYX (DYHKIIHIA.

3 [laiite onpeneneHne BTOPOH NPOU3BOAHON (YHKIIMH.

4 [laiite onpenenenne nuddepeHUUpyeMOCTH (HYHKIUH B TOUKeE.

5 YKaxuTe CBS3b MEXKIYy MNOHATUAMH JHbdepeHIHpyeMOCTH H IPOU3BOIHOM
(YHKLHH B TOUKE.

6 Maiite onpezneneHue mudpdepeHunana (GyHKUHH B TOYKe M OOBSICHUTE
reOMETPHYECKHH cMbIcT TuddepeHnmana.

7 Chopmynupyiite Teopembl ®epma, Pomns, Komm.

8 Cdopmynupyiite npasuno Jlonurans ais HeollpeAeNeHHOCTEH.

9

|

[—

(S

Haiite onpeneneHne TOKaIBHOTO SKCTpeMyMa
0 Chopmynupyiite HeoOXOOUMOE M  [OCTATOYHOE  YCIAOBHS  JIOKATBHOLO

3KCTpeMyMa.

11 Jlaiite onpesienienye HanpapieH s BBITYKIOCTH TpaduKa QyHKLHH.

12 Kakue TOuKM Ha3bIBAIOTCS KPUTHYECKUMH T1€PBOTO pona?

13 Moxet 1 QyHKIMSA MMETh SKCTPEMYM B TOUKe Mepernoa?

14 Jlaiite ompeieneHne BepPTUKAILHOM, FOPU3OHTAIBHON W HAKIOHHON aCHMIITOT.

15 IlpuBenute cxeMy nocrpoeHust rpaduka QyHKIHH.

Tema Ne 6
1 JlaiiTe onpeneneHue nepBooOpa3Hoil GyHKIHH.



2 Jla¥ite ompejenieHHe HeOMpeAEIEHHOIO uHTerpana. Ilepeuncnure ocHOBHBIE
CBOJCTBA HEONpe/1eIeHHOTO HHTEerpana.

3 Uro Ha3bIBAETCS HHTETPUPOBAHHEM (BYHKIIUU?

4 B 4eM COCTOHT MeTO/I 3aMeHbI TepeMEHHBIX B HeOoNpeJIe]IeHHOM HHTerpae?

5 B 4eM COCTOUT MeTO/1 MHTErPUPOBAHKS 11O YAaCTAM?

6 B 4eM cOCTOMT MeTOl HHTErpUPOBAHHS PALHOHATBHO byHKIHU?

7 Kakne mNOJNCTAaHOBKM HMCTONB3YIOTCA IS BBIYHC/ICHHS HHTETpajioB  OT
TPUTOHOMETPHYECKUX (PYHKIIHI?

8 Kak BbIMHMCIISIOTCS HHTErpabl OT HPPALHOHATBHbIX byHKUMIT?

9 Kakoii nnterpan HasbiBaeTcs onpenesieHusiM? Ero reOMEeTPHYECKHA CMBICII.

10 Hasoute ocHOBHbIE CBOICTBA OMpeeeHHOro UHTErpasa.

11 Hanumure d¢opmyny Hseiotona-Jleiibunna  u chOpMyITHpYHTE OCHOBHYIO
T€OpeMy MHTEIpaJibHOrO HCUYHUCIIEHHMS.

12 Kak npu nomouu onpeneneHHoro HHTEerpajla HauTH IIOMIaZb KPUBOJIMHEHHOMH
Tpaneuuu?

13 Kax HaiiTu 06beM u momane TIOBEPXHOCTH Tesa BpauieHHs?

14 Kakune HHTerpaibl Ha3bIBAIOTCS HECOOCTBEHHBIMMU?

I5 B kakoM ciydyae HeCOOCTBEHHble HHTErpaibl Ha3bIBAKOTCS CXOIAUMMUCS HIIH
pacxonsuMHCs?

16 Kakoit reoMeTpuyeckuil CMBICT HMEIOT HeCOOCTBEHHbIE HHTErpajgbl ¢
OECKOHEYHBIMH MPE/IENIaMU U OT HeOTPAHHYEHHBIX GyHKUMA?

Tema Ne 7
1 Yro Ha3epiBaeTCst 5-OKpeCTHOCTBIO TOUKH M ’ (xo pa] 7
2 Yro HazblBaeTCs NpeenoM GpyHKIHH Z = z (% ) B Touke (x;) 2
3 Yro Ha3bIBaeTCs YACTHBIM NpUpalleHHeM GYHKLHH Z = z(x; y) B TouKe (X ; y)?
4 Yrto Ha3bIBaeTCs YACTHON NPOU3BOAHON byHKUMH z = z(x : y) B TOUKe (x . y) ?
5 [aiite onpenenenue nuddepeHtnpyemMoctTy byHKIHH z = z(x ; y) B TOUKe (x 2 y).
6 Cdopmynupyiite TeopeMy O HeOGXOAMMBIX M  JOCTATOYHBIX YCIOBHUSAX
Au¢depeHnupyeMocTd GyHKIHH HECKOIbKHX [epEMEeHHBIX. '
7 Yrto HaswiBaeTcs auddepermanom GpyHKIHH JBYX IIePEMEHHBIX?
8 UTo HasbIBaeTCS SKCTPEMYMOM DYHKLHH JBYX Il€peMEHHBIX ?
9 Cdopmynupyiite TeopeMy 0 HEOGXOAUMBIX H JOCTATOYHBIX YCIIOBHUSAX 3KCTpEeMyMa
(GYHKUMM IBYX TT€peMEeHHBIX.
10 Yro0 Ha3bIBaeTCs yCIOBHBIM 3KCTpeMymMom?
11 Hanumure Heo6XoaumBle yCI0BHS yCIOBHOTO IKCTpEMyMa.

12 Haiite onpeneneHue 1BOHHOIO HHTerpana. OOBsICHUTE ero reOMeTPUYEeCKHIA
CMBICII.
13 Mero BbIMHCIEHHS IBOWHOTO HHTErpara.

IlIpumepnvie unousudyanvnvie 3adanus oaa RPOGeOeHUA MEKYUe20 KOHmPoa
3HaHuu (3 cemecmp)

3anauune Ne 14
40
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. 3anucaTe KOMIUIEKCHOE YHCJIO B TPUTOHOMETPHYECKOH H IMOKa3aTenbHOM
Gopmax, H300pa3UTh Ha KOMIUIEKCHOH TIIOCKOCTH: z=-3+ i‘\/§
. Beraucnurs : (cole°+isin]O°)2?
(1+i) 1-3i
2 2+i
- Ha xoopanHaTHO# nockocTH H300pa3HTh MHOKECTBO TOUEK, yI0BICTBOPSIOLIMX

. Beiyucaurs :

YKa3aHHBIM YCIIOBHSM: 'Z—Zl |<4, rge z,=3-5i

. Pemntb ypaBHenue : x' —i=0

3aganue Ne 15
. PeliuTh ypaBHeHHs U HOCTPOUTH HHTErPAIbHEIE KPUBBIE:
a) dy=3dx, 6) dy=2xdx.
. Haiitu oO1iee pelIeHue AU depeHIHaTIbHOTrO YpaBHEHHUS
(1+x)ydx =(2+ y)xdy.
-Halitu  yacTHoe pewienne ypaBHeHMs ) + ) =e ', yHOBIeTBOpSIOLIEE
HayanbeHEIM yenosasm y(0) = 2.

. Haiitu 1acTHoOe pelenue ypasuenus xy' — y=yp° | y(O): 0.

3aganune Ne 16
. Haittn obuwiee pemenune nuddepeHunanbHbIX ypaBHEeHUIA:
a) y'=x+cosx.
6) x’y" +3x’y" =2Inx
6) yf!f_syff_2yl_24y____0
2 y'—4y' +3y=0

3ananue No 17
. MccnenoBath psim Ha CXOOMMOCTb U B cllyqae CXOIMMOCTH HAHTH €ro Cymmy

=1
Tn(n+1)

- Haiiti cymmy psina 1o 3anaHHOMy ofleMy 4ieHy psaa @, = ————— .
n(n+ 2)

Haitu cymm Hﬂa5+§+—+ + s
: YMMy p PRTTRARRE

2 3n+5 @ (=1yH
. HCCJICLLOB&TB CXOOHMOCTE pALOB Zz**, —
n=14n”+n+2 5 5n+2

3ananune Ne 18
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. Halitu 061acTh cXOAMMOCTH CTEMEHHOTO psa Z

o (x-2)"

asi(n—-1)4""
. Pa3noxuts B psix Maknopena dpyukumio f(x)=3>"".
. 6
-Hanucarp  pasnoxenne B pam Teinmopa dynkumn  f(x)=—;
-x" —2x+8

OKPECTHOCTH TOYKH X, =1.

3ananue Ne 19

. Pasnoxute B psn @ypee dyrkumo [ (x): —x ¢ nepuoaoM T =2x, 3aJJaHHYIO Ha

otpeske [- 7 ; 7).

. Pasnosxuts B psx @ypee Qpyukumio f(x)=x+2 ¢ nepuomom 2/ =2, 3aJJaHHYIO Ha

unTeppane (- 1; 1) s

3anauue Ne 20

x+2y+3z

Haiitu npousBognyro ¢pyHkiuu [ =e B TOYKE A 10 HanpapleHHIO BEKTOpa

AB : A(1;1;1), B(2;-3:4).

o : b
. HaiiTy Benu4MHy W HanpaBlieHHe rpajueHTa (GpyHKIUH z—sm[ - J B TOYKE

v +1
A(1;1).

. Haiitn nuBeprenumio nons rpagnenta Gynkuun f =xy’ z°.

- Haiiti nponssoanyto ckansproro monst U =x"++/y* +z° B Touke M(1;-3;4)

TI0 HAaIlpaBJIEHUIO BeKTOpa [ =—j —k .

Bonpocot 01a nposedenus ycmuozo onpoca (3 cemecmp)
Tema Ne 8
Kakoi Bua vmeeT quddepeHnransHoe ypaBHEHHE T1EPBOTO HOpsIKa?
Kak craBurcs samava Komm ans auddepeHumansHoro ypaBHeHHS HepBOTO
nopsinka? Kakos ee reometpuueckuii cMpicii?
Kakont BHI wMmeeT oOImMI HHTerpal ypaBHEHHMS C  pa3fiesIONMMUICS
[IepeMeHHBIMH?
YKaxuTe BHA OIHOPOJHOIO, JHMHEHHOro  Au((depeHIraTbHOr0 ypaBHeHHs
NIEPBOro MOpSKA.
B ueM cocTouT MeTon BapHaluH MPOU3BOJILHON MOCTOSHHOM?
Kakoi Bux wuMmeer ypaBHeHHe bepHyJUIM, ypaBHEHHe B  MOJHBIX
nuddepennuanax?
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Kak craBurcs sagaua Kowm s A epeHIHaNbHOr0  ypaBHeHHS BTOPOTO
nopsaka?

Kakoe ycnosue mHeobxomumo mins muHeliHoi HE3aBHCHMOCTH  peLieHHiH
ONHOPOIHBIX JTMHEHHBIX TH(DepeHIIHaTbHBIX YPaBHEHHIH?

CrpykTypa o6mmero pemexuns OAHOPOIHOro JHHEHHOro auddepeHnnansHOro
YpaBHEHHS.

YTo Ha3bIBaeTCs XapakTepHCTHYECKUM YpaBHeHHEM?

YKakuTe pelleHHe OIHOPOIHOrO AU(PepeHIHaTbHOr0  ypaBHEHHs BTOPOTO
MopAllka B Cllyyae ACHCTBHTENBHBIX Pa3IMYHBIX KOPHEH, JeiCTBUTENbHBIX
PABHEIX KOPHEH, KOMILIEKCHO-COTIPSKEHHBIX KOPHEi?

B 4em coctout merox Jlarpanska pemenus HEOIHOPOAHOTO AU depeHHanbHOrO
YPaBHEHHs BTOPOTO MOpsKa?

Kakoii Bun umeer pemenue HEOAHOPOJHOTO NU((EPEeHIIHANLHOIO YpaBHEHHS
BTOPOTO IIOpsAZiKa ¢ NPAaBOH YacThIO CIIEUAIBLHOTO BUIA?

B yem cocrout 3amaua Komm mns cucremsi AU pepeHIHaTbHBIX YpaBHEHH i
NepBOro nopsaka?

Kako#i Bug wumeer obuiee pelleHHe JTHHEHHOIL OJTHOPOOHOH CHCTEMBI
JH(hepeHIIHANBEHBIX YPABHEHHH IEPBOTo nopsinka?

Tema Ne 9

YTo Ha3sbIBaeTCS YHCIOBBIM PSIIOM, M CXOMMOCTBIO psina?
HazoBuTe 0CHOBHbIE CBOWCTBA CXOMAIIMXCS PSII0B.
Yro HaskIBaeTCs ocTaTKOM psja?
Cdopmynupyiite cBoiicTBa ocTaTka cXoasuerocs psaa.
[lpu kakoM ycnoBuu cxomutcs I€OMETPUYECKHH, 0000ILEHHBIH rapMOHUYECKHii
pAnb1?
Chopmynupyiite npusHaku cpaBHeHus s UCCIIEIOBAHUSl  CXOJUMOCTH
YHMCIIOBOIO psjia C MOJOKUTEIbHBIMH YIeHAMHU.
Cdopmynupyiite anrebpanueckue NPU3HAKH CXOAUMOCTH psna [lamamGepa,
Koum, unterpansusii npusnax Komm.
K Kakum panam npumenum npusuax Jleit6umma?
Kakwue psinp! HasbiBaroTCst aGCONOTHO H YCIIOBHO CXOASAIIMMUCS?
Tema Ne 10

Kako# psin HasbiBaeTcs GyHKIHOHATBHBIM?
Yto  HaselBaeTcs  TOUKOM  CXOMMMOCTH 00IaCThI0O  CXOQMMOCTH
yHKIIHOHANBHOTO psina?
Kakue MeTons! ucnonsiyiores ais OIpe/ieNIeHHs 00JIaCTH CXOOUMOCTH?
Hazosure npusnak Beitepmrpacca PaBHOMEPHOH CXOIMMOCTH psJa.
Kakoii psain naspiBaetcs crenennsiM? Ha3oBHTe €ro ocHOBHEIe CBOMCTBaA.
Cdopmynupyiite Teopemy AGens.
YTo HasbIBaeTCS HHTEPBAIOM H PaHyCOM CXOTHMOCTH CTENEHHOTo psja?
Coopmynupyiite Teopemy 06 yCI0BHSIX CXOTHMOCTH psna Teinopa B HeKOTOpoM
UHTepBalle.

Haiite onpenenenue opTOroHAILHOCTH JABYX QYHKIIHA.



10 Kakoii Bun umeer TpUTrOHOMETpUYeCKHH psin Dypbe nius GyHKuHi ¢ MepUOIOM
2.

I'T Kakoit Bux uMeroT ko3 uumenTsi TpUroHoMeTpu4eckoro psina @yppe?

12 Kak pasnararorcs B psiisi Dypbe 4eTHbIe W HedeTHbIe GyHKIMH?

Tema Ne 11
1 Yro 3HauuT, 4TO B MpOCTpPaHCTBE 3a1aHO HONe HEKOTOPOH BEeJTMYHHBI?
2 Kakum Mosxer GbITh mone B 3aBHCHMOCTH oOT Xapakrepa Hccienyemoit
BEJIMYHMHB]?
3 Kakoe none HazpiBaercs CKanApHeIM? UTO HasbiBaeTCs MPOU3BOIHOIN
(GyHKIHH 110 HaNpaBIeHHIO?
. Haiire onpenenenue rpamuenta byHKLIHY.
5 YKakuTe CBS3b Mexy FPalMEHTOM GYHKLMM ¥ [POM3BOAHONH 110
HaIlpaBJIEHHIO.
6 Jlaiite onpeneneHne BEKTOPHOro MoMIs U ero PacxoaMMOCTH.
i YeMy paBHa 1mBepreHums moss CKOPOCTEH U 3aNHLINTE YpaBHEeHHe
HCNPEPLIBHOCTH, BbIPaXKatOIUH 3aKOH COXpaHeH s Macc?
8 Jlaiite onpenenenne poropa BEKTOPHOI'O MOJIA ¥ €r0 HHUPKYISIHH.
g PaccMoTpuTe none nuneiinpix CKOPOCTEH 4acTHIL CIJIOLIHOM CpeIbl.
10 YKaXute OCHOBHBIE middepenimanbHble  onepanuy, KOTOpbIE MOXHO

ITPOU3BOOHTE HAaJl CKaJIAPHBIM IIOJIEM U HaJ BEKTOPHBLIM ITOJIEM.

Hpumepnoie unousudyanvusie 3adanus ons nposedenun mexkyuiezo
Koumpona snanuu (4 cemecmp)

3aganue Ne 21

1. Asponopr B Hos6pe Gyzmer 3aKpBIT poBHO 10 nHeii. 3akpeiTHe B OGO neHb
PaBHOBO3MOXHO. KakoBa BeposTHOCTE TOrO, 4TO 5,6, 7, u 8 HOsI6Ps aspomnopt
Oynet oTkpeIT?

2. Ha onpenenennom yuactke TpacChl OXHAAETCA IPOJNET NECSATH BO3TYLIHBIX
cynos. Jlus xakmoro BC BeposiTHOCTH BBIXOZA 3a npenensl HazHAYeHHOTo
Kopunopa coctaBnsger 0,05 U He 3aBUCUT OT XapaxKTepa ABUXEHHsS OCTAJbHBIX
CynoB. OnpeseluTh BepOSTHOCTD TOTO, YTO YHCIIO BC, Bblmenmmx 3a npenens
Ha3HAYEHHOrO KOPHAOPA, He NPEBbILIAET JBYX.

3. Ilycts B Kax oM monere BEPOATHOCTE TOrO, 4T0 BC BeTpetntes ¢ rposoii pasna
0,005. KakoBa BeposSTHOCTB Toro, yro u3 1000 moneroB BcTpeua c Ipo3oi
MPOU30HIET POBHO B 40 ciyyasx.

3ananne Ne 22
I. M3BecTHa MIOTHOCTE BeposTHOCTEH Clly4alHOH BeJTHYMHBI X
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Onpenenuts ko3 GUIHEHT «ay.
Haiitu F(x), M (X), D(X),o(X), Pl0< X <§J

2. Cpok cmyx0bl ycTpoOiicTBa pacrpelelieH Mo [OKa3aTeJbHOMY 3aKOHY, MpHYEM
CpelHui cpok ciyxObl paBen 4. Haiitu BeposiTHOCTH TOro, yTO B pe3ynbTare
HCHBITAHUH ClydaliHasi BenuunHa X nonanér B untepsan (0,2; 0,5).

3. YCTpOHCTBO COCTOMT U3 Tpex He3aBUCHMO paboTtaromux 31eMeHTOB. BeposiTHOCTS
OTKasa KaXIoro »osJIEMEHTa B OAHOM onbiTe paBHa 0,1. COCTaBUTH 3aKOH
pacnpenenenus Yucia OTKa3aBIIuX 3JIEMEHTOB B OJIHOM OIIBITE.

4. Cnyvaiinas BeJMYHHA pacTipefielleHa HOPMATbHO C napameTpaMi a=8, o=3.

Haiitu BeposiTHOCTB TOrO, 4TO CryyaiiHas BenuuuHa B pe3ysibTaTe omneiTa NpUMeT
3HaYeHue B uHTepsane (12,5; 14).

3ananune Ne 23
1. Psan mabmogeHuit nis yucia c6oer B pabote nucrietTyepa B rog UMeeT BHIIL: 29;
18; 15; 33; 21; 17; 8; 14; 11; 25; 34; 36; 12;9; 19; 37; 25; 20; 27: 33: 14: 13: 20:
4017.
[TocTpouts uHTepBanbHBII BapHalMOHHBIA paAn. JlaTh cTaTMCTHYEeCKHE OLEeHKH
CPEIHCro  3HAYEHHS MATEMaTHYECKOrO OXUIAHMS, MHCTIEPCHH | CpeJIHero
KBaJIpaTHYHOIO OTKJIOHEHHUS I'eHepalbHOM COBOKYIMHOCTH, @ TAKKe HMHTEPBAIBHYIO
OUCHKY MaTeMaTH4YeCKOIo 03KMAAHHUS C I0BEPUTENIBHON BepOSTHOCTHIO 0,8,

2. Cpennsis KBaipaTuueckas ommbka MeToza usMepeHuii paBHa 12 M. Kakosa
BEPOATHOCTBL TOTO, YTO OILIMOKA CpejiHero apudMeTHyeckoro 3 16 pesyanTaToB
M3MEPEHNH, OTJIHYAETCA OT UCTHHHOI'O 3HAYEHHS He Goliee, YeM Ha 6 M ?

3. inst onpenenenus HEW3BECTHOI BEPOSTHOCTH GBLIO npoBeieHO 250 He3aBUCHMBIX
HCTIbITaHUH. OKa3anock, 4To HabonaeMoe COBBITHE OCYIIECTBUIOCE poBHO 200 pas.
HaiiTu noBepuTenbHble MpaHMIbI /I HEU3BECTHOM BEPOATHOCTH, COOTBETCTBYIOLIHE
JOBepHUTENLHOMN BeposTHOCTH 0,9.

4. KakoBo NOKHO OBITH YHCIIO OMBITOB, YTOGBI C HagexHocTeo 0,98 ToyHOCTH
OLCHKH MaTeMaTHYECKOro OXuaaHust m, Obina 0,2, ecin cpelHee KBaApaTHYeCKOe

OTKJIOHEHHE O =4 .
Bonpocet ons nposedenusn ycmuozo onpoca (4 cemecmp)

Tema Ne 12
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Kakoe cobGbiTie nassisaercs CIIy4aiiHbIM?

Hto HasbIBaeTCS BEPOATHOCTBIO COBBITHS?

[laiite onpenenenue cratucTHyeckoii BEPOATHOCTH.

Kakoe cobsiTe HazbiBaeTcs 3JIEMEHTAPHBIM?

Haiite onpenenenye cymmer, NIPOU3BEIEHHS M PA3HOCTH COOBITHIA.
YeMy paBHa BeposSTHOCTB MONHO IPYIIIbl COOBITHIT?
Cdopmynupyiite akcHOMBI COGBITHI U BEPOSITHOCTEHA.
Copmymupyiite Teopemy crokenus BEPOSTHOCTEH.

YTo Ha3sbIBaeTcs ycI0BHOIM BEPOATHOCTHIO?

10 Chopmynupyiire TEOpPEMY YMHOXXEHHUS BEPOATHOCTEN [BYX COOBITHIA,

11

Hanummte dhopmyny nonmoit BEPOATHOCTH cOOITHS U opmyny Baiieca.

12 Kakue ucnsiTanus Ha3bIBAlOTCS HE3aBUCHUMBIMH?
13 B uem cocrout cxema bepnym nposeneHus uenpItanuii?

14

(o8]

(V)]

10
11
12

13
14
15

WD =

Kak onpenensercs nausepositueiimee uncio k 9

Tema Ne 13
Kakas Benuuuna naseiaercs HEMIPEPLIBHOH M JIHCKPETHOM CIIy4anHOM
BEJIMYMHOMH?
Yro Ha3wIBaeTCs 3aKOHOM Paclpene/ieHts JUCKPETHON ClIy4YaiiHOM BeINnYUHb?
Yro Takoe psj 1 momuron?
Yro Ha3seiBaercs  ynkumeit PaclpeNeNICHHst  HEeNPEPLIBHOH  Cily4yaiHOi
BEJTUYUHBI?
YTo Takoe mIOTHOCTH pacpeeenns BEPOSTHOCTEH ?
Kak onpenenuts BeposTHOCTL momamanus 3HAYCHUH CIIlyYaWHOW BETHYHHBI B
3aJIJaHHBII UHTEpBa?
YUro Ha3blBaeTCs MaTeMaTHuecKHM OKHJIaHWEM IMCKPETHOW M HENpepbIBHOl
CIIy4YalHOH BETMYHUHBI?
HasoBute ocHoBHbIe cBOlicTBa MaTeMaTHyYeCKOro OKHMIaHMS.
Yro HaseBaercs gmcnepcueirt u CPCAHHM  KBaJpaTUYHBIM OTKJIOHEHHUEM
HETIPEPBIBHOW M JIMCKPETHOMN CITyYaifHOM BeTHYuHb?
YKaxHuTe OCHOBHbIE CBOHCTBA JMHUCIIEPCHH.
Yro Takoe mona u MelMaHa CJIy4YalHOU BelHYHHBI?
Yro HaseiBaercs Ko3dduLHEHTOM ACUMMETPHHM M 3KCLECCOM  CIy4aifHOi
BEJMIMHBI? YTO OHM XapakTepusyror?
Kakoe pacnpenenenue naseisaercs OHHOMHAIBEHBIM?
Kakas cnyyaiinas Bennuuna pacripeneneHa o 3akony Ilyaccona?
B kakoM ciryuae HenpepriBHyio CILy4aHHYIO BEIMYUMHY CYHTAIOT PacIIpe/ie/IeHHOI
10 HOPMAJIbHOMY 3aKOHY?

Tema Ne 14
Yro Takoe reHepanbHas COBOKYITHOCTE?
Yro Takoe BbiGOpKa U3 reHepaJIbHOH COBOKYITHOCTH?
Kakue TpeGoBanus npensspnsiores k BbIOOpKE?
Yro  coboil  npencrasnser TPYNIUPOBAHHBIA  CTAaTUCTHYECKMHd  psi

pacnpeneneHus?
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Yro Takoe smmnupuyeckas GyHKIUs pacrnpeaeneHus?
CTaTHCTHYECKHMM aHATOraMH KaKoil (YHKLMK ABIISeTCS THCTOrpaMma?
Kakimu cBolicTBaMu 10KHBI 0671a1aTh OLeHKH reHepalbHON COBOKYIHOCTH?
Yro Takoe noBepHTENBHBIH HHTepBan?
Yro Takoe HyneBas W abTEpPHATHBHAS MUIOTE35I?
0 B yem cMmbica owmbok nepsoro u BTOPOr'o pojia IpH MpoOBepeKe CTATHCTHYECKUX
runores?
11 Kakwue nmporecch! HazsiBaroTcs MapKOBCKHMH?
12 Onpenenenre MapkoBckoro poLecca ¢ AUCKPETHBIM BPEMEHEM M KOHEYHBIM
YHCIIOM COCTOSTHHH.
13 Croxactnueckas matpuua P u BEKTOp BEPOATHOCTEH COCTOSIHUIA LIEITH.
14 3ananne mapkoBckoii nemu c HCIPEPBIBHBIM BPEMEHEM C IMOMOLIBIO MAaTPHIIBI
HHTEHCHBHOCTH NEepPeX0/I0B.

~ O\ h

— \O ©0

Tpumepusiit nepeuens sonpocos 3auemy c ouenkou (1 cemecmp)
Onpenenurenyu nepsoro u BToporo nopsiikoB. Mx BEIYMCIIEHUS U CBOMCTBA.
Onpenenenre matpunsl. Bumsl MaTpuu. JIuHelHble onepaluy Hal MaTpHIaMK,
Anrebpanyeckue 1OMONHEHUS U MHHODBL.

Panr mMatpuusl u ero BeluMCIeHMe. DKBHBANCHTHEIC Marpuusl. [loHsitue o
JTMHEHHOM 3aBUCUMOCTH PAZIOB MaTPHIIbL. Teopema o 6asucHom MuHOpe.

5 O6paTHasi MaTpuLa 1 ee BBIYHCIIEHHe.

6 PewieHne cucTeMBl NIHMHEHHBIX anreOpanyecKuX —ypaBHEHHH MaTPHUHBIM
crocodom, Metonom I"aycea u mo dopmynam Kpamepa.

7 Heonpe/eneHHsle cHCTEMbI THHEHHBIX YPaBHEHHH.

8  CHCTeMBI OIHOPO/IHBIX YpaBHEHH i,

9 Cas3b peLieHui OHOPOJHBIX 1 HEOJIHOPOJHBIX CHCTEM.

VS S

10 Jlunelinble onepanuu Hax BEKTOPAMH.

11 [Ipoexuus BekTopa Ha ock. CBoiicTBa IIPOEKIIHH.

12 Jluneiinple onepanuu Hajy BEKTOpaMH B KOOPAMHATHOMH hopMe.

13 CkansipHoe mnpousBeneHHe BCKTOPOB W €ro cBOHCTBAa. Bbluncienue
CKaJIAPHOrO MPOW3BEJICHUS B KOOPIHHATHON hopMe.

14 BekropHoe u cmemansoe npoussenenus BEKTOpOB. VX CBoiicTBa.

15 PasnuuHble Gpopmel ypaBHeHus NPSMOH Ha IMJIOCKOCTH.

16 Yron Mexay npambimu. Touka nepeceuerus JIBYX TPSIMBIX

17 Kpusele Broporo nopsyika Ha nmockoctd. O6muis BUJI YPaBHEHMUS KPHBBIX
BTOPOIo NOps/IKA.

18 HUccnenosanune smamnca, rUnepoosIsl ¥ napabonsl M0 HX KaHOHHYECKHM
YPaBHEHHSIM.

19 Paznuynble GpopMbl ypaBHEHHS MI0CKOCTH.

20 Yron Mexay nuockoctsamu. Vron ME@XIY NPAMOM U MJIOCKOCTHIO.

21 YpaBHeHHe mpsMoii B [IPOCTpaHCTBE, 3aJaHHOE [apaMEeTPHYECKH M
KaHOHH4eckH. OB1ee ypaBHeHHe NpsMoi. Yron MEXY MPSAMBIMU B TPOCTPAHCTRE.
24 Onpenenennie  GyHKUMH  O7HOI nepemeHHoH.  CrocoObl  3ajaHus,

KJlaccuduKanms.

47



23 Yucnosas ITIOCJIETIOBATEJIbBHOCTD. Hpeﬂeﬂ ITOCJIEN0BATENBEHOCTH. TeopeMa o
€AHHCTBEHHOCTH IIpeJesia 1nocae1I0BaTeiIbHOCTH.

24 beckoneuno manele u 6eckoneyno OoJibIIINE MTOCTe 0BATENBHOCTH, Teopema
O CBSI3U MEXIY HUMHU.

25 CaoiicTBa 6eCKOHEYHO MajIbIX [0Ce0BATEIFHOCTEH.

26 Onpenenenune npenena dpyukiun B Touke. OCHOBHELE TEOPEMBI O Npeesax.
27 IlepBeIii v BTOpOIi 3aMeyaTenbHble Ipeebl.

28 OnHocTopoHHMe npenensi.

29 Onpenenenne HenpepbIBHOM GyHKIMY B TOuke u Ha HHTEpBale.

30 OcHoBHble 30Teopembr o HeNpepbIBHBIX (GyHKUMAX. CBoiicTBa dyHKuMiL,

HENPEepPLIBHBIX HA HHTEpBaJe.

Ilpumepneoiii nepeuens 3adau 3auemy c ouenkou (1 cemecmp).
2 110

7 1 3 1
I. Beruncnute onpenenurens: 3 -1 1 2l
1 2 1

3

~X+3y+2z =4
2. Pemmnts cucteMy ypaBHeHwUit MaTpHYHBIM CIIOCOOOM: § 2x+y+3z=6
2y+z=3

3. Hcnone3ys teopemy Kponekepa-Kanennu, ncenenosats CUCTEeMY ypaBHEHMH Ha
COBMECTHOCTb. Eciii cucteMa coBMecTHa, HaifTH oBmee pelieHHe.

2% +x;~%, +3%, =14
Jxl —2x,+3x; +x, =-3

4 — i, 2, =g =]

X +2%, +x,+2x, =10

4. BbIYHUCIHUTD [IPOEKLIMIO BeKTOpa a= 3?—127+41? Ha OCh, UMEKIIYIO
Hanpasrienne b = (7 -2k )« (7 +37 -4k).

S. [Mlaubl nBa Bektopa a =(3;-1:5) u b = (1:2:-3). Haiitn Bextop ¢, mpu
YCIIOBHH, YTO OH TNEpNEeHAMKYNspeH K ocH Oz u YIOBJIETBOPSAET YCIOBUSAM:
(2,5)29 U (g,l—;):H4.

6. Haiitu 06bEM llapajijieJienunea, moCTpOeHHOro Ha BEKTOpax: a = (3; =g 14),
b=(1:2:1), & =7+ - x(7-37 +3%).

7. JlaHbl BeplUMHBI TpeyrojbHHKa A(3;6;—7), B(—5;2;3), C(4;-7;-2).
CocTaButh napamerpuueckue YPABHCHHs NPAMOH, colepxallieif ero Meuany,
[IPOBECHHYIO U3 BepiuHsbl C.
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x+1 y-1 z-2
8. Yepes npsiMmyro ——— =2~ _
p pAMYy > Z 3

IIPOBECTH MMJIOCKOCTH napajielbHYH HpHMOﬁ

X _y+2 z-3
-1 2 -3
9. 3anucats ypaBHenue KPUBOH BTOpPOIrO MOpsixa, NPOXONAIIEeH Yepe3 TOYKy

1
(1, 2) H UMEKILEH acUMOTOTE ) = ifx'
10. TIpuBectu ypaBHenue KpMBOH 3° -8y —5x+11=0 g KaHOHHYECKOMY BH]LY,

MOCTPOUTE KPUBYIO, HAHTH KOOPAMHATHI (hOKYCOB.

1
1. Beraucauts npepen: lim(2 — x JsnCeci).

|
. X "[g[ff'_}
12. Beruncnure npenen: 11115”1 2—5 :

Ilpumepnstii nepeyens 60RpOCOE K 3auemy ¢ oyenkoi (2 cemecmp)

[S—y

Onpenenetrune npoussoanoii dynkumnu. Ee reoMeTprueckuii cMpic.

2 Tabnuua npomspoaHsIx, npaBuia I hepeHuupoBaHus.

3 Jlorapupmuueckas lpousBoaHast. [IpousBonHble cTenenHo, NIOKa3aTeNIbHOM,
TIOKa3aTeNbHO-CTENEHHO (yHKIHH.

4 Jluddepenman (DYHKLHH, ero reoMeTpuyeckuii CMBICJI, CBOMCTBA.

5 Teopemsr ®epma, Poss, Jlarpansxa, Komm.

6  IlpaBuio Jlonurans.

7 llpU3HaKH MOHOTOHHOCTH ¢ynxuuit. Onpenenenue 9KCTPEMYMOB (YHKIIMH.

Heobxonimoe ycnosue SKCTpeMyma. JlocTaTouHEBIN NpH3HAK CyINecTBOBAHUS
3KCTpEeMyMa.

8 IlpusHaku BhImyKiOCTH rpapuka dyHkumid. Heo6xommumsiii NPH3HAK TOYKH
neperu6a. JloctaTouHblii NPU3HAK TOYKH neperuoa.

9 AcumnTotsl rpaduka GYyHKUMA.

10 Haubonbiiee n Hanmensee 3suavenus ¢yHkunu B 3aMKHYTOM HHTEepBaJie.

11" IlepsooGpasnas dyHkuus. Teopema o muoxecrse NepBOOOPA3HBIX.

12 Heonpenenéuuwrii uHTerpan. CBoicTBa HeonpenenéHHOro HHTerpaa.

13 Tabnuua ocHoBHEBIX HHTErpajos.

14 HUnterpuposanue o yactsm.

15 HMuterpuposanue npocreiimmx PaLMOHAJIBHBIX Apobeii.

16 Onpenenéunerii MUHTErpain (onpeneneHue u PCOMETPHYECKHIA CMBICIT).

17 CsoiicTBa onpenenennoro HHTerpana. TeopeMa o cpeanem.

18 ®opmyna Herortona-Jleii6uua.

19 Huterpupoanue no yactsm AL OTIpEIeIEHHOTO UHTerpaJla.

20 IlpubmmxéHHOE  BBIUMCIECHHe ONpENICNICHHOT0  MHTerpana  (¢opmysa
Tpaneuui).

21 TI'eomerpuyeckue npunoskenus OTpENIeNICHHOI0 HHTErpasa.

22 Hecob6cTBeHHBIe HHTerpansl I-ro u 2-ro pona.
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23 @yHKUMH JBYX NEpeMeHHBIX (onpenenenue, npenen u HETIPEPBIBHOCTH ).

24 YactHbie mpoussBoaHble I mopsigka (onpeneneHue, BeIMHCIIEHHE).

25 uddepennuan GYHKLHMH IBYX fepeMeHHBIX (onpenenenwe,
F€OMETPUYECKHH CMBICII, CBONCTBA).

26 Ilpumenenue nudpeperumana NPHOITMKEHHBIX BBIYHCICHHSIX.

27  KacatenbHast INIOCKOCTE M HOPMaJIb K TTOBEPXHOCTH.

28 DkctpeMyMbl (yHKIHH ABYX TIEPEMEHHBIX (OINpeleseH’e, HeoOXOIUMbIe
YCIIOBHS).

29  JloctaTouHble yClOBHS SKCTPEMYMOB (DYHKIIHH IBYX IePEMEHHBbIX.

30 HauGonbluee u HauMeHsbLIee 3HAYCHUS (GYHKIHH B 3aMKHYTOH 061acTH.

31 /[Isoiinoit unrerpan. Ero cBoicTBa U BblYHCIEH e,

32 T'eoMeTpuyecKuii CMbICIT IBOHHOIO HHTErpala.

Ilpumepnstit nepeuens 3adau 3auemy c oyenkou (2 cemecmp)

1. Haiitn ToukH sKcTpemyma u neperuta rpauka dpyHkuum: y =(2x — 7)-4 (x - 1)2 :
3x x

9-x* 3

2. Haiitn acuMitoTs! ¢yHKium: y=

Vx dx

3. Haiitu nepooGpasHyio HeonpeeieHHOro HHTerpaa: J

x-1"
y x*+6x" +13x+8
4. Haiiti nepeooGpasHy1o HeomnpeelieHHOro HUHTerpaa: =
x(x+2)
4
5. Beramenuts unrerpan: j =K.
5 COS™ X
:
Tx+5
6. BerumcnuTh uHTErpan: I —— .

5 €
o o 2
7. Haiitn nnowans purypsi, OrPaHHYEHHOH JIMHUAMHU: VY =5x, y =X~ +4x.

. X=Yy
8. Haiitn u u306pasurs o6macts onpeneneHus GyHKUMM: Z = arcsin N
x

9. Hccnenosats Ha skcTpemyM byHkumo 2 =1 + 6x — x* — xy—y°.

10. Haliti ypaBHeHHe KacaTelbHOH MJIOCKOCTH K chepe x* + ¥ +z° =4 B rouke
My, rne y, =1, Z, “—‘\/g.

11. U3menuTn NOPSIIOK MHTEIPUPOBaHHUS B TTOBTOPHOM HHTErpaje
fdx [f(x;p)dy.
1

2-x

12. Berucnuts uHTerpan ﬂ(x+y+3)dxdy, D: ®+y=2 ; x=0 , y=0.
D

Ilpumepnesiit nepeuens éonpocoe k 3auemy (3 cemecmp)
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1 Kommrekchire 4YUClia, IeHCTBHUS HA/l HUMH.
Hupdepennnansusie ypaBuenus 1-ro nopsaka (onpeneneHue, obmee u

YacTHOE peleHus ). 3aaava Ko,

3 Auddepennumansupie  ypasnenns 1-ro Nopsiika ¢ pasJesrolUMHUCs
lIepeMeHHBIMU. OIHOponHbIe anddepeHIHaTbHbIE YpaBHeHHs 1-ro mnopsuaka.
Cnoco6 uHTerpHpoBanus.

4 Jlunelinpie nuddepeHnHansHpe YpaBHeHHs 1-ro mopsaka. YpasHeHue
Bepuymmi.  [luddepenimansusie YPAaBHCHHs B TNOJNHBIX AudQepeHnHanax.
Crioco6 uHTerpHpoBaHnms.

o

5 Huddepenimansusie ypaBHenus n-ro [opsiiKa, JOIYyCKaloUUe MOHHKEHHE
NOps KA.

6 Jluneiinple onHOpOIHBIE nu(epenManbHble YpaBHEHHS. ¢ TOCTOSHHBIMH
koappuumentamu (JIOAY). Pernenne JIOIY meronom noxcranosku Oinepa.

Z Jluneiinple  HeomHOpOIHBIE AU QepeHIHanbable  ypaBHeHHs (JIHIY).
Teopema o crpykrype o6mero pemenus JIHIY.

8 Jlunelinble HeonHOpoxHbIle MHbDepeHIHATDHbIE YPaBHEHHS C MOCTOSHHBIMH
KO3 QULHEHTaAMH €O CrenUanbHOLN MpaBoH dYacTero. Teopema 0 HaIOXKeHHH
pEeLIEeHHH.

9 Yucnoseie psaapl. OCHOBHBIE ONpE/eNCHHS, CBOHCTBA CXOMASIIMXCS PSIOB.

10 Heobxonumoe ycnoBue cxoaumocty psana. Crnencrsue.

i IlpusHaku  cpaBHeHHS psgoB.  DTaNOHHBIE pAABL:  reoMeTpHYeckas
nporpeccusi, 0000ILEeHHbIH rApMOHHYECKHi psiL.

12 IIpusnak anam6epa, pagukanbHblii 1 HHTEerpaibHele npu3Haku Koy,

13 3HaKouepeayrouInecs psiasl. Ipushax Jleii6uuua. Onpenenenue YCJIOBHO# U
abCoOJIFOTHOM CXOIUMOCTH.

14 Ornpenenenne crenennoro psia. Teopema Abens.

15 Panuyca u mnrepsan cxoaumocty cremnenHoro pana. HaxoxneHue unrepaana
CXOJIUMOCTH

16 Pasnoxenue Gpyukumu B crenennoi pan. Psin Teiinopa. Psix Maknopena.

17 Tlpimenenye cTeneHHBIX psigoB: NPHOITHKEHHOE BBIYHCIEHHE OIIPe/IesIeHHbIX
MHTEIpajloB, NPHOIMKEHHOE pelueHue U depeHImaTbHbIX YPaBHEHHH.

18 Paznoxenne GyHkuuii B TPUTOHOMETpHYECKHE psinbl Dypbe.

19 Teopema Jlupuxe.

20 CkansgpHoe moe u ero rpajauent.

21 Bektopnoe noue. Buxpb u pacxoaumocTs.

22 Dopmyna Octporpanckoro-Taycca.

23 Lupkynsuus nons, porop nous, ¢opmyna Crokca.

Ilpumepnotii nepeuens zadau 3auemy (3 cemecmp).

1 3anucare kommekcHoe yneno z =1—i~/3 g TPUTOHOMETPUYECKOMH U
NOKa3aTelbHOH opMax, H306pa3UTh YHCIIO HA KOMILIEKCHO NJIOCKOCTH.
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4-3;
4+3;°
3 Pewnts ypasHenne x° —8 =0,
4 Pewnrs mudpdepennmansroe ypaprenue: 3(xy' + y) =xy" . y(l) =3,

2 Bbluuciauts

5 Pewuts nudpdepenunansroe ypaBHerue: X y'+x 2y’ =1.
6 Haiitn ob1ee pewenne auddepentmansioro ypaBHeHus: y"+2y'+5y=0.

7 Uccnenosats  Ha abCoNIOTHYIO U YCIOBHYIO  CXOIMMOCTb  YHCIIOBOH psiz

i (~1)'n

¥ 2
n=] 3 ' + N
8 Haiiti unTepBan cxomumoctu CTCIIEHHOIO psila M MCCIIeNOBAaTh CXOAMMOCTE pana
4
= In +3 ,
Ha €ro KOHIaX : Z 3 (x . 2) .
= VR +4n

1
B pax Teiinopa B okpecTHOCTH TOUKH X, =2,
- X

9 Paznoxuts bynkuuro S (x) = 1

10 Paznoxurs B pan Dypbe GyHkumio f (x):g ¢ nepronoM T =27, 3aaHHyIo Ha

unTepBaie (0; 27[].

I1 Haiitu npomssonnylo ¢ynkumm £ = x + In(z +3') B Touke A(2;1;1) 1o
HarnpasJieHnio K Touke B(0;2;0).

Ilpumepnstii nepeyens 60NnpOCO6 K 3K3ameny (4 cemecmp)

[S—y

OcHOBHBIE OHATHS TEOPHH BEpPOSTHOCTEIH,

2 CraTcrHyeckoe, KilaccHyeckoe u TCOMETPHYECKOE ONpe/ieIeHUs BEPOATHOCTH
CITy4aliHOIr0 COOBITHS.

3 AKcHOMBI Teopun BeposTHOCTeH. Teopems! cnoxenus, YMHOXEHHS, YCIIOBHAS

BEPOSITHOCTb.

DopmyJiBl 10THOM BeposiTHOCTH U Baiieca.

[loBTOpenue ucnprranuii. ®opmyna Bepuynnu.

JlokanbHas Teopema Myagpa-Jlannaca.

CryuaiiHble BeTHIHHEL Pan pacnipenenenus CIly4alHON BEJIMYHUHBI.

DYHKIHS U IOTHOCTE paclipelie/ICHUS HeNPEPBLIBHON CYYaHHON BeTHYHHb]

9 Yncnosble XapaKTepUCTHKH CIIy49aiiHOH BEJTMYHHBI.

10 OcHoBHBIE 3aKOHEI pacnpeneneHus ciy4aiHOl BeTHYHHBEL.

11 HopmanbHslit 3akon pacnpenenenus. Oyukiusa Jlammacca. Kpusas I'aycca.

12 3akoH Gonbmux yucer. LentpanbHas npenensuas Teopema.

13 3akoH pacnpenenenus ABYMEPHOM CTy4aiHON BeTHYMHEI.

14 InotHocTs pacnpenencuus BEPOATHOCTEH IBYMEPHOM ClIy4aiiHON BeTHYMHEL.

15 YcnoBusle 3akons PaclpeneieHust COCTaBISIOMIMX CHCTEeMBI CIIy4anHbIX
BEJIHYHH.

16 Yucnoseie XapaKTePUCTHKH CHCTEMBI IBYX CYYAHHBIX BETUYHH.
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17 Koppesnsunonnsiii moment. Kosdduuuent KOppesIuH.

18 HopmanpHblil 3aK0H paciipeiesieH s Ha MI0CKOCTH,

19 OcHOBHBIE MOHATHS M 33/]a4H MATEMATHYECKOM CTATHCTHKIL

20 I'enepaipHast COBOKYTHOCTS. Bri6opka.

21 Bapuanmonssiit psin. Ionuron u FHCTOrpamMMa. ODMOHUpUYecKas (yHKLHS
pacnpeneneHus.

22 TouyeuHble OLEHKH HEH3BECTHBIX [apaMeTpoOB paclpeeneHus.

23 UnTepBaibHble OLEHKH HEM3BECTHDIX napaMeTpoOB pacipeaeIeHus.

24 IpoBepka CTaTHCTHYECKUX THITOTE3 O pacnpeeIeHHH CayYalHbIX BEJIUYHH.

25 Kpwurepuii cornacus ITupcona.

26 Crartuctuyeckas 06paboTka BapHaIlHOHHOTO psaa.

27 llenn MapkoBa. XapaKTepHcTHKH Mapxkogckoro nponecca.

28 MapKOBCKHe MPOLECCHI C AMCKPETHBIM YHCIOM COCTOSHU.

29 HenpepriBable MapkoBckue nporeccei.

Ipumepnsiiz nepeuens 3adau IK3ameny (4 cemecmp)

CKOJBKUMH  CIOCOBAMH  MOKHO OpocHTh derbipe KyOHMKa, 4YTOOBI YHCIIO
BBINIABLINX OYKOB HHU pa3zy He COBNajo?

B oxHOM ropone — 6 nuuwmii METpO, Ha MOJIOBUHE JMHUH — no 10 craHnmii, Ha
NIOJI0BHHE — Mo 8. Bee NTHHUM mepecekaroTes 1o OJIHOMY pa3y, Bce Mepecaikd —
ABOHHbIe. CKOJNBKO CTAHIHIT He ABNSETCS NepecagoqHbIMu?

CryzmenT et ayautopuio, 3Has, 4To OHa HaxoauTcs Ha 5 araxe. Kakora
BCPOATHOCTE TOTO, YTO OH HAHAET HyXKHYI0O €My ayJMTOPHIO C YeTBEPTOH
[OTIBITKM, €CJIH Ha 5 3Taxe 9 ayauTopuii?

Mrpa npoBoaMTCS 10 BBIMIPHIILIA OJHUM U3 ABYX MIDOKOB IBYX IapTHil MOApSI.
BeposTHOCTE BBIMIPBINIA MAPTHH KakIbIM urpokoM — 0,5. Haiitu BeposaTHOCTD
TOr0, 9TO MIpa OKOHYUTCSA 10 BOCHMOM ITApPTHH.

CKOJIBKO pa3 HYKHO MOBTODSITE HCTIBITAHHE, YTOObI C BEPOSTHOCTBHIO He
MeHbiied 0,75, yTBepXaarh, 4To XOTSH Gbl ONUH pa3 npou3onneT coObiTHe A,
BEPOATHOCTH KOTOPOTO B K&K10M MCIBITaHUH paBHO 0,052

I1notHOCTE pacnipenienenus BeposiTHOCTEH /(%) CIy4alHOW BEJIMYUHBI paBHa
fx)=4x° npu xe[O,l) n f(x)=0 mpy x<0 wu x>1. Haiitu ¢yHkimo
pacnpesenenns F(x) u BeposATHOCTh P(0 < x < 0,5).

Cryvaiinas BenuduHa X, pacnpejeneHHas o HOpMalbHOMY 3aKOHY, HUMeEeT
MaTeMaTHeCKoe OXHJAaHMe paBHOe | M cpelaHee KBaIpaTHYECKOe OTKIIOHEHHE
paBHoe 3. Haiiti BepostHocTs P(0 < x <3).

CryvaiiHas BemMYMHA ITOIYMHEHA 3aKOHY PaBHOMEPHOIO paclpejieeHus Ha
unTepsaie [0; 2]. Hanucars Belpaxkenue a1s mioTHOCTH BEPOSATHOCTH U (DYyHKIIHU
pacripelieieHus Cly4alHOM BEJIWYHHBI; HAHTH MaTeMaTHYECKOe OKHIaHHe MX)

u nucnepcuto D(X).

Touky 6pocator BHYTPL Kpyra panuyca paBHOro enuHuue. BepostHocTs ee
nomajaHus B o0y oOnacTh, PaClOJIOKEHHYI0O  BHYTPU  Kpyra,
ITpONIOPUHOHAIbHA TUIOWAAK 3TOH obnactu. Haiitn dyHkipmo pacrpeieneHus
PacCTOsHHS TOYKHM [0 LIEHTpPa KpyTa.



10 B nmaprtuu u3 6 geraneii umeercs 4 CTaHnapTHeIX. Hayna4gy oto6pans 3 geranm.
CoctaBuTh 3akoH PaclpeNeICHUS TUCKPETHOH ciTy4YaiHoi BemuuHbl X — upena
CTaHJapTHBIX JIeTajel Cpeaiu 0TOOpaHHBIX.

IT Ckonpko HyxHO mpoussectu M3MEPEHUH, 4TOObI C BeposTHOCTHIO /=09

MOXKHO OBLIO ObI YTBEPXKOATh, YTO O': OTIIHYaeTCsd OT HCTUHHOTO 3Ha4YeHHusA

CpeIHel KBapaTHYEeCKOH OIMOKH O, He Oonee, yem Ha 0,40 .

10 Meroanyeckne pexomengamum s 00y4YalOLIHXC M0 OCBOEHHIO
AHCLHHITHHDbI

JIIs  ycrnemHoro OCBOGHHS  JUCIIMILIHHBI CTYIEHTBhl JO/DKHBI IOCeIaTh
JICKLIHOHHBIE M NPaKTHYECKHE 3aHATHS, aKKYpaTHO KOHCIIEKTUPOBaTh JIEKIIHH
(mHcaTh B OTHENBHOM TETpaau, BBIAENATH M (HUKCHPOBATh KIFOYEBBIE MOMEHTE
NIEKUHH), BBINOAHATH 3aJaHUsd IO PELICHUIO THIIOBBIX 3ala4 Ha MNpPaKTHYECKHX
3aHATHAX. Ilepen 3aHsTHAMM cTymeHTam PCKOMEHNIYETCS IPOYHUTATH KOHCIEKT
NPCABINYILEro 3aHATHS. B KOHLIe M Ha MPOTSIKEHUM 3aHSTHS CTYAECHTBI MOTYT 3a/1aTh
MPEMONABATENIO yTOUHSIOLIHE BOIPOCK [0 pACCMATPUBAEMOIl TeMe.

BaxnbiM ycrnoBuem ycrmemHoro ocsoenwus OUCLMIUIMHEL SIBJISIETCH  TaKKe
CaMocTosATe]IbHas paboTa CTyneHTOB. Llenbro caMOCTOSTeNbHON (BHEay JUTOpPHOIT)
paboTkl obyvaromuxcs pu U3yYeHHH HaCTOsIIeH y4eOHOH AMCLMIIHHEI ABISeTCS
BBIDAOOTKA MMM HABBIKOB pelleHHs 3a1ay 110 M3y4aeMOoH Teme, pabOTHI C HAYYHOI U
yueOHOM nureparypoif, apyrumu MCTOYHHKAMH, a TAKXKe pasBUTHE y 06yYarommxes
YCTOHYUBBIX CMOCOOHOCTEH K camoctosatTenbHoMy (0e3s momomm mpenonapatens)
HM3YUCHHIO W 00paboTKe MosTydeHHO# HHbOpMarIHy.

B nporecce camocrostensHoii pabotel obyvaromuiics nomken BOCIIPUHHUMATh,
OCMBICIIHBATE M yriybJIaTh mosnydaemyro MH(OPMALHIO, pelaTh IPaKTHYEeCKHe
3a/ladi, aHAM3UPOBATh IIOJyYeHHbIE PE3yJIbTaThl, BBHIIONHATE HHUBHlyaTbHblE
3alaHHs, OBJIaJieBaTh MpoQeccHoHanbsHo HEOOXOUMBIMHU HaBBIKaMH.
CamoctosTenbhas pa6ora  o6yuaromerocs JOJDKHA HMMEET CHCTEMATUYHBIH U
TIOCTI@NOBATENIbHBIH XapakTep. ToNbKO B 3TOM Cilydae MPOMCXOJIUT YCMeIIHoe
OCBO€HME MPOrpaMMbl JUCLIUIIIHHEL,
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