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1. Heab, 3agayu M NUIAHMPYyeMble Ppe3yJbTaTbl OOy4YeHHUS] 10
AUCHMILINHE

[enpto W3y4deHHS JUCHHUILIAHBI SIBISETCS TEOPETHUECKOE OCBOCHHE
OOyJalOIMMHUCSI OCHOBHBIX pa3/Ie]ioOB JIMHEWHOW anreOpbl, MaTeMaTHYECKOTO
aHallM3a, TEOPHH BEPOSTHOCTEH M MATEeMAaTHYECKON CTaTHUCTHKH, HEOOXOIMMBIX
JUIS TIOHMMAaHUS pPOJIM MaTeMAaTHKH B TPO(ECCHOHATBHOUW JeATeIhHOCTH;
dbopMHUpOBaHUS KYJIBTYpPhl MBIIUICHHS, CIIOCOOHOCTH K OO0OOIIEHWI0, aHAIHU3Y,
BOCIIPUATHIO WH(OpPMAIMK, MOCTAHOBKE €M U BHIOOPY MyTeH €€ MOCTIKCHHS,
OCBOCHMSI OCHOBHBIX METOJIOB JHUCIMIUIMHBI, MPUMEHSEMBIX B PEIICHUH
poecCHOHANTBHBIX 3a/1a4 U HAyYHO-UCCIIEIOBATEILCKON ACATEIHHOCTH.

3ajgaun TUCIUTUINHBL:

JaTh TPEACTABICHHE O POJIM MaTeMaTHKH B  TpodecCHOHATHLHOU
NEeSTEeITbHOCTH;

MO3HAKOMUTH ¢ HEOOXOAMMBIM MOHATUHHBIM aNlapaToM JUCITUIUIHHBL

chopMHUpOBaTh YMEHHUS pEIIaTh THUIIOBBIE 3a7a4d OCHOBHBIX Pa3/IeiioB
JUHEHHOW anreOphl, MaTeMaTHYEeCKOTO aHajiu3a, TEOPUU BEPOATHOCTEH W
AJIIEMEHTOB MaTEeMaTHUYECKOU CTaTUCTUKH;

OCBOWUTH THUIOBBIE METOJbl MATEMATHUYECKOTO HCCIIEIOBAHUS TMPHUKIIATHBIX
BOIIPOCOB IO CHEIUAIBHOCTH;

chopMHpPOBaTh YMEHHE WCIIOJIL30BaTh MAaTEMAaTHYECKUU ammapaTr TpH
W3YUYCHUU PEATbHBIX MPOIICCCOB M SIBJICHHM.

Kommnerenimu u uHIUKATOPHI, (POpMUpyeMbie y 00ydaromuxcs:

KO)I 1 HAaUMCHOBAHUE KOMIICTCHIIUHN KOI[ N HAMMCHOBAHUC HHAWKATOpPa

OIIK-2 — Crioco6eH K COLMOIIOTUYECKOMY
aHAJIN3Y U HAYYHOMY OOBSICHEHHUIO
COLIMANIFHBIX SIBJICHUI U TIPOIECCOB Ha
OCHOBE HAYYHBIX TEOPHIl, KOHLICTIIIUH,
MOAXO0B

OIIK-2.1 — O6nasaeT HaBBIKAMH TPUMEHEHHSI
MaTeMaTH4YeCKOro anmnapara

2. Mecto nucuunnHbl B cTpykrype OII

[Tocnenyromme aucUIUIMHEbL (Moynn), npaktuku, HUP, np.:

— AHaJIU3 TaHHBIX B MapKETUHTE,

— OCHOBBI TPOEKTHOM JI€ATETBLHOCTH,

— KoHuenuum coBpeMEHHOT0 €CTECTBO3HAHUS,

— [Iporpammuoe obecnieueHre U MporpaMMHUpPOBaHUE B MPOPECCHOHATBHON
NeATETbHOCTH

3. CTpyKTypa M cofep:KaHue U CHUILTUHbI
3.1. CTpykTypa IMCUMILINHBI

Jlsist ouHOM hopMBI 00yUeHUS



Bunx yuebnoi paboThl Beero | Bceero | Cemectp

3E 4acoB 1
OBILIASA TPY AJOEMKOCTH ANCIHUITIIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 139 139
AYJUTOPHAS PABOTA 3,33 120 120
Jlexnuu 1,44 52 52
[IpakTHdeckue (CeMUHAPCKUE) 3aHATHS 1,89 68 68

JlabopaTopHbIe pabOThI - - -
CAMOCTOSATEJIbHASA PABOTA OBYHAIOIEI'OCA 3,67 132 132

[IpopaboTka yueOHOTO MaTepHaia 2,67 96 96

KypcoBo# mpoexT - - -
Kypcosas padota - - -

[ToaroToBKa K MPOMEXKYTOUHON aTTECTAIIUU 1 36 36

[IpomexyToUuHas aTTeCTAlUA: 3

Jliist 3a04HOM (OpMBI OOYUEHHS

Bun yuebnoit paboTbl Bcero Bcero | Cemectp
3E 4acoB 1
OBLIA S TPYJOEMKOCTD JJIUCHUTIJIMHBI 7 252 252
KOHTAKTHAS PABOTA - 60 60
AVJIUTOPHAS PABOTA 0,83 30 30
Jlexknun 0,33 12 12
[TpakTrueckne (CeMHUHAPCKUE) 3aHATHUS 0,5 18 18

JIaGoparopHbie pabOTHI - - -
CAMOCTOSATEJIBHAA PABOTA OBYYAIOIIET'OCA 6,17 222 222

[IpopaboTka yueOHOTO MaTepHaia 5,92 213 213

KypcoBoit mpoekt - - -
Kypcosas padota - - -

[ToaroToBKa K MPOMEKYTOUHON aTTECTALUU 0,25 9

V| ©

[IpomexyTouHas aTTecTanus:

3.2. Conep:kanue IMCUMILUIMHBI, CTPYKTYPHPOBAHHOE MO pa3iejamMm u
BH/aM 3aHATHH

Paznenst ° = Pacnpenencnue ®opmel 1 | THAEKCH THAMKATOPOB
JUCLUILINHBI 33 TPYJLOEMKOCTH BH/T (bopMupyeMbIX
A = | 1o BumaM y4e6HON paboOThI




= Lg : g KOHTPOJIA KOMITCTESHITUH
= 28] ¢
2| 8 B| &
Pasnen 1. Beenenue B 66 16 18 32 TK1 OIIK-2.1 3VB
JUHEHHYIO anredpy u
AHAJTUTUICCKYIO
TEOMETPHIO
Paznen 2. Beenenne B | 102 24 34 44 TK2 OIIK-2.1 3YB
MaTeMaTUYeCKUM
aHau3
Pasnen 3. Beenenue B | 48 12 16 20 TK3 OIIK-2.1 3VB
TEOPHIO
BEPOSATHOCTEH u
MaTEeMaTHYECKYIO
CTaTHCTUKY
DK3aMeH 36 36 OM 1 OIIK-2.1 3YB
Htoro 3a 1 cemectp 252 52 68 132
HUTOI'O 252 52 68 132

3.3. Conep:xkanue JUCHUINLTIHHBI

Pa3znen 1. BBenenue B MMHEIHYIO alireOpy M aHAIUTUYECKYIO T€OMETPHIO

Tema 1.1. Matpuusl u onpeaenurenn

[Tonsitne matpuibl. [eWcTBUS HAaA MaTpullaMU, CBOMCTBA JCUCTBUU HaJ
MaTpullaMu. DJeMEeHTapHble IPe0Opa30BaHUsl MAaTPHLL.

Onpenenurens MaTpuipl. CBONCTBA onpenenutens. MeTobl BEIYUCICHHUS
onpenaenuteneil. Gopmyna pazinoxeHus No cTpoke (1o cToadiy). Panr MaTpuiisl.

OOparnast maTpuiia. Y CJIOBHE CYIIECTBOBaHUS OOpaTHOW MaTpuIlbl. MeTob
HAXOXKJeHUs1 00paTHOI MaTpPHULIbI.

Tewma 1.2 CucteMbl IMHEWHBIX AIr€OpanyecKux ypaBHEHHM

Cucremsbl nnHEWHBIX ypaBHeHHU. Teopema Kponekepa-Kanemnu. Pemenue
CUCTEM JIMHEMHBIX YypaBHEHHU MeroaoM Kpamepa, MaTpu4HBIM METOIOM.
Pemenune cucrem JIMHENHBIX ypaBHEHUN MeToa0M ['aycca.

Tema 1.3 BekTopsbl

ITonstue BekTopa. KoopaumHartel BekTopa, JivHaA BekTopa. KosumHeapHbie
BEKTOPBI, YCJIIOBUE KOJUIMHEApHOCTU. KomiuiaHapHele BEKTOpbI. JleHcTBUA Han
BeKTOpamMu B KoopauHaTHOM ¢opme. I[Ipoekuust Bektopa Ha ock. CBoiicTBa
npoekunu. JleneHue oTpe3ka B 3aJaHHOM OTHOUIEHWH, KOOPAHMHATBI TOYKH
JIETICHUS.

CkansipHOE ITPOU3BENCHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO ITPOU3BEICHUS.
BekTopHOE NPOU3BENEHHE BEKTOPOB, CBOWCTBA BEKTOPHOIO ITPOU3BEACHUS.
CMmelaHHOE IPOU3BEACHUE BEKTOPOB, CBOMCTBA CMEIIAHHOIO ITPOU3BEACHUS.

Tema 1.4 Ananutuyeckas reOMETpHs

JlexkapTtoBa cuctema koopauHaT. IIpeoOpa3zoBaHusi CHUCTEMBbl KOOpAMHAT.
[TosstpHast cucrema KOOpIMHAT.

YpaBHEHUE NIPSMON Ha IIJIOCKOCTH. YTOJ MEXAY NpsMbIMUA. PaccTtosiHue ot
TOYKHU JI0 TIPSIMOK. YpaBHEHUE IIJIOCKOCTHU B MPOCTPAHCTBE. PaccTOssHME OT TOYKHU
JI0 TJIOCKOCTHU. Y PaBHEHUE NIPSMOU B IIPOCTPAHCTBE. YTOJ MEXAY NPAMBIMHU. Y TOJI
MEXKIy MPSMOW M IUIOCKOCThIO. KpuBbie BTOporo nopsaka. KaHoHWYeCKHil BHI




KPHUBBIX BTOPOTrO MOPSIAKA.

Paznen 2. BBenenne B MaTeMaTU4ECKAN aHAIIA3

Tema 2.1 UucnoBbele MHOXKECTBA

Ilonatne MHOXecTBa. Pa3znuuHble BHIBI YMCIOBBIX MHOXECTB. HTepBall.
OxpecTHOCTh TOYKM. MOIIHOCTE MHOXecTBa. (OTOOpaxeHus: CIOpPbEKIUS,
uHbekuus, ouekuus. [louarue ¢pynkuuu, rpadpuk dyakuun. OOpatHas QyHKIUS.
OcHOBHBIE 7IeMEHTapHbIe (PYHKINH, UX TpadUKu U CBOICTBA.

Tema 2.2 Teopus npenenon

Uucnosass nocnenoBaTenbHOCTh. [Ipemen 4McioBOM MOCIIENOBATEIBHOCTH.
CBoiicTBa npejesna YMCcI0BOM MOCIeI0BATEIbHOCTH.

[Ipenen ¢ynkumu B Touke. CBoiicTBa mipenena ¢yHkiuu. IlepBbiid
3aMeyvaTeIbHbIN Tpeei, BTOPOW 3aMeuyaTelbHbIA Mpefesl. DKBUBAJECHTHOCTH.
OAHOCTOPOHHHE MPEAECIIBI.

Onpenenenue (GyHKIUU, HETIPEPHIBHOM B Touke. Touku pa3pbiBa (QyHKIUU.
CpoiicTBa (QyHKIIMI, HEIPEPHIBHBIX HAa OTPE3KE.

Tewma 2.3 IlpousBoaHast pyHKIIMK OTHON TIEPEMEHHOM

[lonssTue mnpousBoaHON GYHKIUMM B Touke. I[IpoW3BOAHBIE OCHOBHBIX
aneMeHTapHbIX QyHkui. [IpaBuna nuddepenunpoBanusi.

[IpousBogHast clOKHOW  (YyHKUMH, JOrapupmMuyeckas TPOU3BOIHAS.
[IpousBoaHas (yHKUMM, 3aJaHHOW mapamerpuyeckd. [Ipom3BogHas QyHKIUH,
3ajlaHHOM HesiBHO. Ilpoum3BonHas oOpatHol ¢yHKuuu. IIpon3BoaHBIE BBICIIMX
HOPSIJIKOB.

Tema 2.4 IlpunioxeHus nporu3BOAHOM

I'eomeTpuyeckuii CMBICII IIPOU3BOAHOMN.

OkctpemyMmbl  (yHkumu.  MHTepBanmbl  MOHOTOHHOCTHM  (DYHKLHH.
Heobxoaumoe ycinoBue skcTpemyma GyHKLIHH, TOCTATOYHOE YCIOBUE DKCTPEMyMa
¢bynkuuu. Bemyknocts, Touku nepernda. Heo6xoaumoe U 10CTaTOYHOE YCIOBUS.
Acumnrotsl rpaduka gynkuuu. [Ipasuno Jlonurans.

Tema 2.5 HeonpeneneHHbIl HHTETPAN

ITepBooOpasnas  ¢yukiuu. IloHsTHEe  HeompeneaeHHOro  HMHTErpala.
CBolicTBa HEOIIPEAEIIEHHOTO UHTErpana. MeTo bl BBIYMCIEHUS.

Tema 2.6. OnpenesieHHbIA UHTETPal

[Tonsatue onpenenenHoro wuHrerpana. CpoiictBa. ®opmy HbroToHa-
JleliOHuia. 3aMeHa epeMeHHON B OMPEEIICHHOM UHTErpae.

[IpunoxxkeHuss ONPENENEHHOrO0 HHTErpaja: IUIOMAAb KPUBOJIMHEHWHOU
Tpaneuuu, AJuHa Ayrd, 00bEM Tella BpalleHus.

Tema 2.7 OyHKIMN HECKOJIIBKUAX MTEPEMEHHBIX

[lonsitue  ynkuum  Heckonbkux  nepemeHHbix  (OHII).  Oo6Gnactsb
onpeaenenuss OHIL. Jlunum ypoBHs. YactHeie npousBogubie DHII. YacTtHbie
IIPOU3BOIHBIE BBICIINX MOPSIIKOB.

Okcrpemymbl OHII. Heobxoaumoe u gocratounoe ycnosus. KacarenapHast
IJIOCKOCTh U HOpMaJlb K NOBEPXHOCTH. ['paauient. [Ipon3BoaHas o HanpaBIEHUIO.
MeTon HauMEHbIIINX KBaJpPaTOB.

Tewma 2.8 luddepenmansusie ypasHenus (1Y)

[Tonsatue Y. Ilopsmox JIY, oOmiee pemieHue, dactHoe pemieHue. Y
nepBoro nopsaka. Jlunennsle Y BTOpOro mopsaka € IOCTOSHHBIMHU



ko3 dunreHTaMu.

Tema 2.9 Psaapl

Yucnosble psapl. CXxoauMocTh 4HMCIOBOrO psina. CBOMCTBA CXOIAIIUXCS
YUCIIOBBIX psANOB. [Ipu3Haku cXO0aQuMOCTH.

Crenennble  psapl. Paaumyc  cXOAMMOCTH, HMHTEPBAI  CXOAMMOCTH.
Paznoxxenue GhyHKIUN CTETIEHHON PS/I.

Paznen 3. BBeageHue B TEOpPUI0 BEPOSITHOCTEM M MAaTEMATHYECKYIO
CTaTUCTUKY

Tema 3.1 Anre6pa coObITHI

Onementsl  komOuHatopuku. CaywaitHoe coObitue. IIpocTpancTBO
AJIIEMEHTAPHBIX UCXOO0B. JIefCcTBUS HaJ COOBITHSIMMU.

Kiaccuueckoe u reomerpuueckoe ompezencHuss BepositHoctu. CBoiicTBa
BEPOSTHOCTH.

Teopema cioXeHUsA. YCIOBHasg BEPOSATHOCTb. Teopema YMHOXKECHUS.
dopmyna monHOM BeposiTHocTH, ¢opmyna baiieca, dopmyna bepuyiu.
HauBepostHeiimee uucino ycnexoB. Ilpubmmxkennsie Qopmyisl:  ¢popmyna
[Tyaccona, nokanbHasi ¢opmyna MyaBpa-Jlamaca, unTerpansHas Gopmyna
Myaspa-Jlamnaca.

Tema 3.2 Cay4daiiHble BEJTUUUHBI

JluckpeTHast cilydaliHas BEJIMYMHA, HENPEpPBIBHAS CllydaliHas BEJIWYWHA.
3aKOH paclnpelnesieHus] CIydYalhHOW Benu4yuHbl. @DOYyHKIMS pacrpeneiacHusl.
[IITIOTHOCTE BEPOSITHOCTEW HENPEPBIBHOM CIy4YalHOW BEIWYMHBL. YHCIIOBBIE
XapaKTEPUCTUKHU CIyYalHbIX BEJIMYHUH.

OCHOBHBIE 3aKOHBI pacHpeNeNICeHUsT JHUCKPETHBIX M HENPEPBIBHBIX
CIy4yallHbIX BEJIIMYMH M WX YHUCJIOBBIE XapakTepucTUku. HopmanbHOe

pacrnpeneneHue.
Tema 3.3 BBeneHue B MaTeMaTUYECKYHO CTATUCTUKY
OCHOBHBIE 3a/1aun MaTeEMaTUYECKOU CTaTUCTKH. I'enepanbHas

COBOKYITHOCTH U BbIOOpKa. CTaTHCTHYECKUM 3aKOH pacnpezeneHus. ['padpudeckoe
MpEACTaBICHUE BBHIOOPKH. TOYEUHbIE OIEHKH HEU3BECTHBIX TMapaMeTpOB
pacrpeaeneHusl.

3.4. TeMaTu4yeCKHUil IVIAH NPAKTUYECKHUX 3aAHATHI
Paznen 1. BBenenue B MMHEIHY0 alireOpy M aHAITUTUYECKYIO T€OMETPHIO

1. JevicTtBus Haa matpuniamu. CBOMCTBA AEUCTBUNM HAJ MATPULIAMHU.

2. [TonsiTue ompenenurens, METOAbl BbIYMCICHHS. HaxoxaeHue panra
MAaTpPUIIBI.

3. Pemienue cucteM JTUHEWHBIX anreOpanyecKux YpaBHEHUH METOJ0M

Kpamepa. Haxoxaenue oOpaTHOW waTpuiibl. PereHue CcUCTEM JTHHEHHBIX
ypaBHEHUH C TIOMOIIBI0 00pAaTHOI MaTpPHUIIHI.

4, Pemenune cucrem nuHEWHBIX ypaBHEHU MeToa0M ['aycca.

d. Bpruncnenne UIMHBI W HampaBJEHHUS BEKTOpa. Beruucienwue
npoekiuu. CKaasipHOE MPOU3BEACHNE BEKTOPOB.

6. BekTopHoe u cMelaHHOE MPOU3BEICHUS BEKTOPOB.

1. Paznuunbie BUIbI ypaBHEHUS MPSIMOM JIMHUM HA TNIOCKOCTH.

8. YpaBHEHUE IUIOCKOCTU B IIPOCTPAHCTBE. Y PABHEHUS NIPSAMOU JIUHUU B



MPOCTPAHCTBE.

9. Kpussie BTOporo nopsaxa.

Paznien 2. BBeienue B MaTeMaTUYECKUN aHATU3

10. Beruucnenue mpenenaoB QpyHKIHUNA HA OECKOHEYHOCTH M B KOHEYHOMU
TOYKe. PackpbITe HEONPEAEIEHHOCTEM.

11. TlepBbIit U BTOpOM 3aMeuaTeNIbHBINA MPEIeIbl U KX CIEACTBUS.

12. IlpaBuna muddepenmupoBanus. [IpousBogHas CI0XHOW (yHKIIUH.
Jlorapudmuueckas npousBojHas. [IpubinxeHHbIe BBIYUCICHUS.

13. Ilpou3BogHble BBICIIMX TOPAAKOB. BhluncieHue mpenenoB ¢
MOMOIIIBIO MpaBuia Jlonuras.

14. Beruucnenue skctpemymMoB QyHkumii. Haxoxnenue HanOoIbIIero u
HAaUMEHBIIEr0 3HAYCHUN (PYHKIHUM HAa MHOXKecTBe. [IpuMeHeHne Mpou3BOAHBIX K
UCCJIETIOBAaHUIO (PYHKIIMH U TOCTPOCHUIO TPa(PUKOB.

15.  OcHoBHbIE METOBbI UHTETPUPOBAHUS (HemocpeCTBEHHOE
WHTErpUPOBAHUE, 3aMEHA MTIEPEMEHHOMN, HUHTETPUPOBAHUE 10 YACTSIM).

16. UurerpupoBaHue IpoOHO-paAlMOHATBHBIX (YHKIIHM.

17. WurerpupoBaHue TpuroHoMerpuueckux (ynkuuii. MHTerpupoBanue
UPPAMOHATBHBIX (DYHKITHH.

18. Meroapl BBIYHCICHHUS OIPEACICHHOTO WHTerpana. IlprmioxeHus
ONPEJEICHHOr0 MHTErpajga K BBIUHMCICHUIO IUIOLIAAeH, OOBEMOB, IIMHBI IYTH
KPHBOM.

19. O6nacts onpenenenuss GHIL. Jlunuu ypoBHs. YacTHble TPOU3BOIHbBIE
(GyHKIIUYA HECKOJIbKUX MepeMeHHbIX. [IpousBoaHas GyHKIMHU, 3aJaHHON HESIBHO.

20. IIpousBoaubie BhicmUxX nopsiakoB. [Tomueiit quddepennman nepBoro
U BTOPOrO TOPSAKOB. YPaBHEHUE KacaTelbHOW TIUIOCKOCTM W HOpPMalld K
noBepXHOCTH. [Ipon3BoiHas 1o HampaBieHUIo. ['pagueHT.

21. DOxcrpemyMm GYHKIMA MHOTHX TICPEMEHHBIX. 3alaudl HaXOXICHHUS
HanOOJILLIEr0 U HAUMEHBIIEr0 3HAUEHUI B OTPaHUYEHHOM 001acTH.

22. JIuddepenmanbabie ypaBHEHUS MEePBOTO nopsjika
(muddepennuanbaple  ypaBHEHUS €  Pa3lENSIOMIMMUCS  [EPEMEHHBIMH,
OIHOPOJHbIC, JIMHEHHBIE HEOJHOPOJHBIE, YpaBHEHUsI bepHyIuM, B MOJHBIX
muddepennmanax).

23. Jlumeiinpie muddepeHianbHble ypaBHEHUS BTOPOTO TMOPSAKA C
MOCTOSTHHBIMU KO3 durmentamu. MeToa HeompeaeeHHbIX K03(hDUITUEHTOB.
Merton Bapuanuu nNOCTOSHHBIX.

24. Tlpu3HaKW CXOJUMOCTH TOJOKHUTEIBHBIX PSIOB. 3HAKOIIEPEMCHHBIE
PSAIBI.

25. Crenennsle psijbl. Paqnyc cXoAMMOCTH CTEIIEHHOTO psijia.

26. Paznoxxenue ¢yHKIMM B CTENEHHOW psin. [IpumeHeHue CTEmeHHBIX
PSIOB K IPUOTMKEHHBIM BHIYUCIICHHSIM.

Paznen 3. BBeaeHue B TEOpHUIO BEPOSITHOCTEM W MaTEMaTUUYECKYHO
CTaTUCTUKY

27. DnemeHThl kKoMOuHatopuku. CiywaiiHple coObiThs. Ornepanuu Haj
coObITHsiMU. Kilaccuueckoe W TeOMETPUYECKOE OINpEeJeeHHe BEPOATHOCTH.
TeopeMsl CII0)KEHUS 1 YMHOKEHUS BEPOATHOCTEN.

28.  JleiictBus Hajg coObITUsIMU. DopMyJia TOTHON BeposTHOCTH. Dopmyria



barieca.

29. Cxema wucnsitanuii bepnymmm. ®opmyna bepuymmu. Ilpeaenshbie
TEOpEMBI B cxeMe bepHyIu.

30. JluckperHble ciydaiiHple BeMMYUHBL. DYHKIUS pacrnpeaeneHus
CIIy4ailHbIX BEJIMYMH M €€ CBoicTBa. (CHOBHBIE 3aKOHBI pacHpeeICHUS
JUCKPETHBIX CIIyYalHbIX BEJIMYUH.

31. HenpepsiBHble ciaydaiiHble BenuuuHbl. [LIOTHOCTH pacnpeneneHus
BEPOSATHOCTEW HEMPEPHIBHOM CIIyYaWHOM BEJIMYMHBI U €€ CBOMCTBA.

32. YucnoBble XapaKTEpPUCTUKHU CIy4YaillHBIX BEJIMYMH U HX CBOMCTBA.
[IprMepbI OCHOBHBIX PACIIPEAEIEHNN CIIyYaHbIX BEJIMYHH.

33. T'enepanbHas COBOKYNMHOCTh M BbIOOpKAa. CTaTUCTHYECKHN psif
pacnpenenenus. ['paduueckoe mpencraBieHne BHIOOPKH: THCTOrpaMMa, MOJIUTOH
4acToT.

34. OOpaboTka pe3yJlbTaTOB JKCIEPUMEHTA, OMNpEIEICHUE TOUYCHUHBIX
OLICHOK YHCJIOBBIX XapaKTEPUCTUK W INApPAMETPOB PACHPEICICHUS T€HEpaIbHOU
COBOKYITHOCTH.

3.5. TemaTu4yeckuii V1aH J1a0OPATOPHBIX padoT
JlaHHbIN BUA pabOThI HE NPEAYCMOTPEH YUYEOHBIM IJIAHOM

3.6. KypcoBoii npoekT /KypcoBasi pa6oTa
JlaHHbBIN BUJT paOOThI HE MPETYCMOTPEH YU€OHBIM MJIAHOM

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OrneHrBaHKE PE3yJbTaTOB OOYYCHUS IO AUCIUIUIMHE OCYIICCTBIISICTCS B
paMKaX TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOH aTTECTAI[MH, MPOBOIUMBIX II0
oabHO-perTiHroBoit cucreme (bPC).

[IIkaya oNeHKH pe3yIbTaTOB O0yUCHHUS 110 JUCITUILIHHE:

YpoBeHb chopMUpPOBAaHHOCTH
WHJUKATOpa KOMIETEHIUHU
o " Hwuxe o
Bricokuii Cpennuit CPEIHETO Hwuzkuit
Kon 3armranu- %5 pen
oT 0
Kon |unaukaro POBaHHbIE 100ﬂ ot 70 10 84 | 0T 55 510 69 | 0T 0 j10 54
KOMIIE- pa pe3ynbTaThl
TEHIIMU |[KOMIIETEH 00y4eHus 1o Ikana oneHnBaHus
agsest IUCIUIIIINHE HEYIIOB-
yIOBJIET- YA
OTJINYHO XOpOIIO JIETBOPHU-
BOPUTEIBHO
TEJIBHO
3a4TEHO HE 3a4TEHO
3HATB:
MOHATUE MATPHLIBI, CcBO0OOJZ | JOCTATOYHO | ILJIOXO HE 3HAeT
onpejiesieHne 0OpaTHOM | HO W B | MOJHO 3HAET | OMHUCHIBAET
MaTpulilbl, IOHATUC IIOJIHOM s MHOTO
OIIK-2 | OIIK-2.1 | panra MaT%I/ILILI; 06beMe OIIHOOK
IIOHATHUEC O 3HAeT
orpeseuTeNe
MaTpulIibl, CBOﬁCTBa
onpejenuTenei; oomui




Bug CJIAY; mpasuiio
Kpamepa a1 pemenns
CJIAY; MaTpuuHbIi
Mmetof pemtenus CJIAY;
KpUTEpUil
coBmectHoct CJIAY;
Meron ["aycca; nonstue
BEKTOPA, Pa3INIHBIC
BH/JIbl YpaBHEHUH
MpPSIMBIX HA IUNIOCKOCTH;
pa3anYHbIC BUIBI
YPaBHEHUH IIIOCKOCTH
B IIPOCTPAHCTBE;
CIOCOOBI 3a1aHUS
IPSIMOMA B
MIPOCTPAHCTBE;
YPAaBHEHUS JIMHUN
BTOPOTO MOPSIKA;
MOHATHE TIpezena
MOCIIEA0BATENIEHOCTU U
(GYHKIIUH B TOUKE;
MOHATHE
HENPEPBIBHOCTH
(yHKIIMH B TOYKE U HA
MHOJKECTBE; IIOHATHE
MIPOU3BOAHOM, €&
T€OMETPUYECKHIA
CMBICII; TIOHATHE
HEOIPEEIEHHOTO U
ONpeAeNEHHOTO
MUHTETpasioB, UX
CBOMCTBA; IOHSITUE
(YHKIIUM HECKOJIBKUX
MEPEMEHHBIX, YACTHBIX
MIPOU3BOJIHBIX (DYHKIIUH
HECKOJIBKHX
MIEPEMEHHBIX; TIOHATHE
nud hepeHnnanbHOTO
YpaBHEHUS, OCHOBHBIE
THUIIBI

g hepeHInanbHBIX
YpaBHEHUI NEPBOrO
MOPSAKA; TIOHATHE
YHCIIOBOTO U
CTETIEHHOT O psfa;
OCHOBHBIE MTPU3HAKU
CXOAMMOCTH YUCIIOBBIX
PSA0B; OCHOBHBIE
TIOHATHS U
oTpezieNieHs TEOPUN
BEpOSITHOCTEU U
MaTeMaTHYECKOU
CTaTUCTUKH:
KJIACCHUYECKOE U
TEOMETPHUUECKOE
onpeaeneHUs
BEPOATHOCTH,
OCHOBHBIE (HOPMYIIBI;
MOHATUS JUCKPETHOU U
HEIIPEPHIBHOMN




CITy4aiiHBIX BEJINYNH,
TeHepaNbHOHN U
BBIOOPOYHOI
COBOKYIHOCTEM,
TOYEYHBIE OLIEHKU
apaMeTpoB
pacnpeneneHusl.

YMETB:

BBITIOJTHATD ACUCTBUS
HaJl MaTpHULIAMH;
HaXOJIUTh MaTpHILY,
0o0paTHYIO TaHHOI;
HaXOJUTh PaHT
MAaTpHIIbl; 3aIIUCHIBATh
B MaTpUIHOU (hopme
CHCTEMY JINHEWHBIX
YPaBHEHUH; IPUMEHSITh
Pas3InYHbIE METOBI
pemenus CJIAY;
BBIYUCIISITH CKAISPHOE,
BEKTOPHOE, CMEIIAHHOE
MIPOU3BEICHHE
BEKTOPOB; CTPOUTH
YpaBHEHUS MPSAMON
JIMHUY Ha TUTIOCKOCTH U
IIPOCTPAHCTBE,
YpaBHEHHUS INIOCKOCTH
B IIPOCTPAHCTBE,
KPHUBBIE BTOPOTO
NOPSIZIKA; HAXOJUTh
YroJl MEXY MPSIMBIMU,
TUIOCKOCTSIMU,
paccTosiHUuE OT TOUKH
JI0 TIpSIMOM U
TUTOCKOCTH;

HaXOJIUTh 00J1aCTh
omnpeeneHust (GyHKIINH,
HCCIEIOBATh (DYHKIUIO
Ha CHMMETPHYHOCTD;
BBIYUCIISITH TIPEes
MOCJIE0BATENLHOCTH U
(GYHKLIUH B TOUKE;
BBIYUCIISTH
MIPOU3BOJIHbIE
3JIEMEHTaPHBIX
(byHKLMI; HAXOIUTD
OKCTPEMYMBI (PYHKIIIH,
HaubopIIee U
HaMMEHbIIIee 3HAYCHHE
(GyHKIUHM Ha
MHOECTBE; BBIYHCIIATH
nepBooOpa3HbIe
¢byHKIMH (B
MPOCTEHIINX CITyJasx);
BBIYUCIISITH
ofpeJieJICHHbIE
MHTETPaIbl; IPUMEHSTh
MHTETPaIIbl K PELICHUIO
MPOCTBIX MPUKJIAAHBIX
3aj1a4;

yMeeT
BBITIOJIH

AT 0€3
[0)1105(310) 4

BBIIOJIHAET C
HE3HAYUTEID
HBI MU
OILINOKaMH

BBITIOJIHSAET
¢ 0OJIBIIINM
KOJIMYECTB
oM
oIInO0OK

HE yMeeT




HaxOJIUTh YaCTHBIC
npousBoansie OHII,
YacTHBIE IPOU3BOHbBIE
BBICIINX MOPSIIKOB,
skcTpemymsl OHIT;
HCCIIEIOBATh Ha
CXOJMMOCTb YHCIIOBBIE
PsLOBL; HAXOAUTH PagNycC
CXOJIUMOCTH
CTEIEHHOT O PAla;
3aIUCHIBaTh
MaTeMaTUYECKYIO
IIOCTAHOBKY THUIIOBBIX
TEKCTOBBIX 3aJa4;
COCTaBIIATh
MaTeMaTH4YeCcKHUe
MOJIEH MPOCTHIX 3a/1a4
peasIbHBIX TPOIIECCOB U
MIPOBOJIUTH UX aHAIIU3;
BBIOMpATh METO/T
pELIeHMS TUTIOBOM
3a7a4y;

pelaTh CTaHJapTHBIE
3a/1a4u C
HCIIOJIb30BaHUHI
¢dhopmyn Teopun
BEPOSITHOCTEU U

MaTeMaTHIeCKOM

CTAaTUCTHKU.

BJIaJCTh:

HaBBIKAMH BIIaJICeT | BIIaJiCET B | BlIaJeeT HE
ynoTpebienust B JOCTaTOYHO ciabo, BIIQJICET
MaTeMaTHIeCKOn MIOJTHOM | M 00beMe JIOITyCKaeT
CUMBOJIMKH JUTS 00BeMe MHOT'O

BBIPAXKEHHUS OILIMGOK
KOJINYCCTBCHHBIX U

KAa4CCTBCHHBIX

OTHOIIEHUH 00BEKTOB;
HaBBIKAMU CHUMBOJIBHBIX
npeoOpa3oBaHMit
MaTEeMaTHYECKHX
BBIPAKEHHIA;
3aMnCHIBaTh
MaTeMaTHYECKYIO
MOCTAaHOBKY THIIOBOH
TEKCTOBOM 3a7auH;
HaBBIKAMH TTOCTPOCHHUS
rpadukoB
3IIEMEHTaPHBIX
(byHKIWI; HaBBIKAMU
UCTIOJIb30BaHHUS
rpaduKoB, TAOIUI] IpH
pelleHUN 3a/1a49H U
MPOBEICHUH aHaJH3a
HalJIEHHOTO PeLICHNUS;
OCHOBHBIMHU
AHATUTHYECKUMHU
METO/IaMH PELCHHUS
anreOpanvdecKux
YpaBHEHUH U CUCTEM




anreOpanvdeckux
yYpaBHEHUI;
OCHOBHBIMH METOJIaMH
nmuddhepeHInpoBaHus,
WHTETPUPOBAHUS
(YHKIIHIT; OCHOBHBIMH
METOAaMH TOHCKa
sKcTpeMyMa (pyHKIIui
OJIHOU M HECKOJIBKUX
MePEeMEHHBIX;
METOoJIaMHU
CTaTUCTUYECKOMN
00pabOTKH pe3yIbTaTOB
9KCIIEPUMEHTOB;
METOaMH aHAJIN3a 1
NpeACcTaBICHUS
CTaTUCTHYECCKHUX
JIAHHBIX.

OueHouHble MaTepuansl Ui HPOBEICHUS TEKYLIETO KOHTPOJISL U
IIPOMEKYTOUHOM arrectauuu npuseaeHsl B [Ipunoxkenun k padodeil mporpamme
JVCIUTUIAHBI.

[TonHBIM KOMIUIEKT 33JaHUN U MAaTEPHAJIOB, HEOOXOAUMBIX JJIsl OLICHUBAHMUSI
pe3yJIbTaTOB 00YUYEHUS MO AUCLUILIMHE, XPaHUTCS Ha Kadeape pazpaboTuuka.

5. Y4eOHO-MeTOIM4YecKoe U UH(POPMAMOHHOE o0ecTieyeHne JUCHHUILIMHbI
5.1. YueOHO-MeTOIMYECKOE 00ecTieueHHe

5.1.1. OcHoBHas nuTeparypa
1. Bynaeix, I'. M. COOpHHMK 3a7a4 W YOPAKHEHWUN IO BBICHIEH MaTEeMaTHKE:

yueOHoe mocobue mis By3oB / I'. M. Bymaeik. — 2-e usa., crep. — CaHKT-
[TerepOypr: Jlanp, 2022. — 332 ¢. — ISBN 978-5-8114-9473-6. — Tekcr:
NEKTPOHHBIN //  JlaHb:  2yeKTpoHHO-OuOnMoTeuHas cucrema. —  URL:

https://e.lanbook.com/book/195479;

2. TannmueBa, A. B. Teopus BeposTHOCTei: yueObHOoe mocobme / A. B.
[NannueBa. — Cankt-IletepOypr: Jlanp, 2022. — 144 c. — ISBN 978-5-8114-
2380-4. — Texkcrt: anekTpoHHbIH // JlaHb: 371eKTpOHHO-O0MOIMOTEYHAs cucTEMa. —
URL.: https://e.lanbook.com/book/209762;

3. TI'aremok, O. B. IlpakTukyM mo Teopuu BEpOSTHOCTEH M MATEMAaTHYECKOU
cratuctuke / O. B. I'atemoxk, H. B. MantokoBa. — Cankr-IletepOypr: Jlans, 2022.
— 132 c¢. — ISBN 978-5-8114-9842-0. — Texkct: anexTpoHHbIl // JlaHb:
AIEKTPOHHO-OMOIMOTeUHAS cucrema. URL:
https://e.lanbook.com/book/238706;

4. T'opnau, b. A. Maremarnyeckuii ananu3: yueobnoe nocodue / b. A. 'opnauy.
— Casnxr-IlerepOypr: Jlann, 2022. — 608 c. — ISBN 978-5-8114-1428-4. —
Texkcr: anextponHslii / Jlanb: smekTpoHHO-OMONMoOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/211079;

5. T'opnau, b. A. JluneitHas anreOpa U aHaTUTHYECKas TEOMETPUs: yUYeOHUK



https://e.lanbook.com/book/211079

mis By30B / b. A. I'opnau. — 2-e uza., crep. — Cankr-IlerepOypr: Jlanb, 2022. —
300 c. — ISBN 978-5-507-44063-4. — TekcT: »nekTpoHHBIN // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/208664;

6. I'opnau, b. A. Jluneiinas anrebpa u aHauTHIecKas reomeTpus. [IpakTukym
JUISL CTYJIEHTOB TEXHUUYECKUX U SKOHOMHUYECKUX CHEIUaTbHOCTEH BY30B: y4eOHOE

nocobue s By30B / b. A. T'opnau, E. I1. PoctoBa. — Cankr-IletepOypr: Jlansb,
2021. — 144 c. — ISBN 978-5-8114-6737-2. — Texct: snexTpoHHbIi // JlaHb:
AIIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:

https://e.lanbook.com/book/162373;

7. Kpemep, H.ILI.. Maremaruka /111 3KOHOMHCTOB M MEHEKEPOB. [IpakTukym
(ms 6axanaBpoB): Yuebnoe nocodue / H.I. Kpemep, b.A. Ilytko, U.M. TpumuH,
M.H. ®puaman — Mocksa: KuaoPyc, 2017. — 479 ¢. — (s GakamaBpoB). —
ISBN 978-5-406-03462-0-M-2018. — URL: https://book.ru/book/927668 —
TekcT: 2JEeKTPOHHBIN;

8. Ilytko, b. A., MaTemaTuka Jjisi 53KOHOMUCTOB U MEHEIKEPOB.: yueOHuK / b.
A. Ilytko, 1. M. Tpumun, M. H. ®punman; nox odmr. pen. H. . Kpemepa. —
Mocksa: KuoPyc, 2022. — 479 c¢. — ISBN 978-5-406-09054-1. — URL:
https://book.ru/book/942128 — TeKkcT: 3IeKTPOHHBIN.

5.1.2. JlomorHUTENBbHAS TUTEpaTypa
1. Bexnemuiues, /1. B. Kypc ananutudeckoil reoMeTpuu 1 JMHEHHOM areOpsbl:

yaeOHuk st By30B / JI. B. bexnmemumen. — 19-e m3m., crep. — CaHKT-
[TerepOypr: Jlamb, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — Texkcr:
ANEKTPOHHBIN //  JlaHb:  3lEKTpoHHO-OMONMOTEeuHas cuctema. —  URL:

https://e.lanbook.com/book/189312;

2. COOpHMK 3aJa4d IO aHAJUTHYECKOW TeoMeTpuM U JUHEHHOU anrebpe:
yueOHoe mocobue st By3oB / JI. A. beknemumeBa, JI. B. bexnemumes, A. FO.
[TerpoBuu, U. A. UybGapoB. — 9-e uzn., crep. — Cankr-IletepOypr: Jlans, 2022.
— 496 c. — ISBN 978-5-8114-9224-4. — Texkct: »nekTpoHHbIN // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL.:
https://e.lanbook.com/book/190976;

3. Bricrias marematrka. CTaHIapTHBIC 3a7a9d ¢ OCHOBAMH TEOPUHU: YUeOHOE
nocobue s By30B / A. 10. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. —
3-¢ uzn., crep. — Cankr-IletepOypr: Jlans, 2022. — 188 c. — ISBN 978-5-8114-
9437-8. — TekcT: 251eKTpOHHBIH // JIaHb: 3JIEKTPOHHO-OMOIMOTEUHAs cUcTEMa. —
URL: https://e.lanbook.com/book/195419;

4. T'opnmau, b. A. Teopuss BepodATHOCTEH W MaTeMaTHYeCKas CTAaTUCTUKA:

yaeOHo-MeTonuueckoe mocodbue / b. A. T'opmau. — Cankr-IlerepOypr: Jlanb,
2022. — 320 ¢. — ISBN 978-5-8114-1429-1. — Texkct: a5ekTpoHHbIH // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/211082;
5. T'opmau, b. A. luddepentmpoanue: yueOnuk / b. A. T'opmay. — CaHkT-
[Terepoypr: Jlamp, 2022. — 348 c. — ISBN 978-5-8114-2715-4. — Texkcr:


https://book.ru/book/927668
https://book.ru/book/942128

ANEeKTpOHHBIN //  JlaHb:  3nmekTpoHHO-OMOMMoTeyHas cucrema. —  URL:
https://e.lanbook.com/book/210074;

6. Ukpsuuukos, B. U., Beiciias marematuka. [Ipaktukym: yueOHoe mocodue /
B. U. Uxkpannukos, J. b. IIBapi; nox pen. B. H. Makcumenko. — MockBa:
KunoPyc, 2023. — 436 c¢. — ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TekcT: 31EeKTPOHHBIH;

7. Tarapuuxos, O. B., Teopust BeposiTHOCTEN U MaTeMaTHYeCcKas CTATUCTHKA
st SKOHOMHCTOB.: yueOHuk / O. B. Tarapamkxos, E. B. IlIBen. — Mockaa:
KnoPyc, 2022. — 206 c. — ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — TekcT: AIIeKTPOHHBIN;

8. Xycuytaunos, P. III. COopHuK 3aiad MO KypCy TEOPUH BEPOATHOCTEH U
MaTEeMaTU4YeCKON cTaTUCTUKH: ydeOHoe mocoome / P. III. XycHyramHOB. — 2-€
u3n., ucnp. — Cankr-IlerepOypr: Jlanp, 2022. — 320 ¢. — ISBN 978-5-8114-
1668-4. — Texkct: 25eKTPOHHBIN // JIaHb: ANEKTPOHHO-OMOIMOTEUHAs cucTeMa. —
URL.: https://e.lanbook.com/book/211733.

5.2. Undopmannonnoe odecneyeHue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. ITopran «OTKpBITOE OOpa3zoBanuey, hitp://npoed.ru;

2. DNEeKTPOHHBIN y4eOHBIN KypcC «Marematuka DK»,
https://Ims.kgeu.ru/course/view.php?id=1093
3. DIIEKTPOHHBIH y4eOHbIN Kypc «Maremaruka (3DO)»,

https://Ims.kgeu.ru/course/view.php?id=4665;
4. 5bC BOOK.RU, http://book.ru

5.2.2. llpodeccronansubie  6a3bl  aaHHBIX/HPOPMALIMOHHO-CITPABOYHBIC
CUCTEMBI

1. Poccuiickas HanmoHansHas oudanorexa, http://nlr.ru/;

2.  Epgmnoe oOkHO  JocTyma K 00Opa3oBaTelbHBIM  pecypcam,
http://window.edu.ru/;

3. HarnmoHnasbHast 3JeKTpoHHas oubnuorteka, https://rusneb.ru/.

5.2.3. JIunieH3MOHHOE ¥ CBOOOJHO PACHpPOCTPaHIEMOE IMPOrPAMMHOE
obecrieueHne JUCIUILINHBI

No HawnmenoBanune Ommcanue PexBu3UTHI
i IPOrPaMMHOTO O ITBEPIK IAIOIIHX
o0ecrnieueHus JIOKYMEHTOB
Cucrema aBTOMATU3AIMN 'V 31paBooxpaHeHus
OUOJIMOTEK, OTBEYAIONIas BCEM "PecryOnmkaHcKkuit
"UPBUC 64 (MonyibHAs | MeXAyHAPOIHBIM TPEOOBAHUAM, | MEIUIUHCKUN
1 {IOCT&BKa)Z APM IPEIBSIBIISIEMBIM K COBPEMEHHBIM | OHOIMOTEUHO-
Yurarens", APM OMOIMOTEYHBIM CHCTEMAM UHPOPMAIIMOHHBIN
"Kuaurossigaua" uentp" Ne61/2008 ot
17.06.2008 Heuckn.
mpaBo . beccpodyno



http://npoed.ru/
https://lms.kgeu.ru/course/view.php?id=1093
https://lms.kgeu.ru/course/view.php?id=4665
http://book.ru/
http://nlr.ru/
http://window.edu.ru/
https://rusneb.ru/

ITonw30oBaTenbcKas Oorn€panoOHHasd

"3A0 ""TakcHer-

CTYJIEHTA

\lflvf:gg)(;\(l)vcsl/IZ)HaﬂbHaﬁ cucrema Cepauc"" NelTIO-JINL]
(ceprudurmpoBaHHas 0000/2014 ot
OCTIK) 27.05.2014 Hewuckn.
npaBo. beccpoyHo
Cucrema noucka naopmanuu B | CBoOO HAS TUTICH3US
Bbpayzep Chrome CETU UHTEPHET Hewucki. npaso.
beccpouno
1O ms s dextuBHOrO OHNANMH- | CBOOOAHAS TUIICH3HS
LMS Moodle B3aUMOJICHCTBUS TIpenogaBarens u| Heucki. mpago.

beccpouno

Adobe Flash Player

[TonknroyaeMblii MOYJIb JJIS
Opay3epa U CpeJibl BBIMTOJTHEHUS

CBoOOTHAS JTUIICH3HS
Hewucki. npaBo.

2007 Windous32 Russian

HE0O0XoauMBbIe O(HCHBIC

BeO -MIPUIIOKECHHI beccpouno
[Taker nporpammubIX TpoaykToB | 3A0
Office Professional Plus | conepxammii B cebe "CodrJlaitaTpeiin"

Ne225/10 ot 28.01.2010

AcademicEdition+

IPOrPaMMBbI

DiskKit MVL CD HIpOrpaMmbl Heucxu1. mpaso.
beccpouno
[Taker nporpaMMHBbIX IpoaykToB | 3A0
Office Standard 2007 coJep Kaluii B cede "CodrJlaitaTpeiin"
Russian OLP NL HEO0OX0IMMbIC O(UCHBIC Ne21/2010 ot

04.05.2010 Hewnck.
npaso. beccpouno

6. MaTepuaJIbHO-TeXHHYECKOE 0O0ecneuyeHUue JUCITUTTIMHBI

HanmMeHnoBanue HaumenoBanue yueOHOM
BUJA y4eOHOI ayJIUTOPHH, Ilepeuens HEOOXOAMMOTrO 000OPYAOBAaHUS U
paboThI CHeUaIn3UpOBaHHON TEXHUYECKHUX CPE/ICTB O0YUEHUs
naboparopuu
Jlexuun VYuebnas aynutopus i | Crneumanu3upoBaHHas — yuyeOHas — MmeOenb,
MIPOBEJICHUS 3aHATUI TEXHUUYECKHUE CPEJICTBA O0YUEHHUSI, CIIyKallue
JIEKLIMOHHOT' O THIa JUId TpeicTaBieHus y4dyeOHOM wuHpopmanuu
OonbiIoN  aynuropun  (MyIbTHUMEIUNHBIN
MPOEKTOpP, KOMIbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE 00O0pyAOBaHUE, y4eOHO-
HarJsiiHble nocoous
[IpakTnueckue VYyeOnas aynutopus A | CrnenuanusupoBaHHass — ydeOHas — MeOeb,
3aHSTHS IIPOBEJICHUS 3aHATUI TEXHUYECKHE CpeacTBa o0yuyeHus
CEMHUHApPCKOro TUIA, (MynbTUMEIUNHBIA TMPOEKTOP, KOMIIBIOTEP
IPYIIIOBBIX U (HOYTOYK), 9KpaH) u Jp.
WHIUBUAYAJIbHBIX
KOHCYJIbTAINH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu
CamocrosrenbHas | Kommnbrorepnslii kiace ¢ | CnenuanusupoBaHHas yueOHas Mebenb Ha 30
pabora BbIX0ZI0M B HTEpHET B- | mocamounbix  mect, 30  KOMIBIOTEPOB,
600a TEXHUUYECKHE CpeacTBa o0y4YeHHS
(MynbTUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), 9KpaH), BUJICOKaMEDHI,




MporpaMMHOe 00ecTiedeHIE

Crienmanu3upoBaHHast MeOeb,
KOMIIBIOTEPHASI TEXHUKA C BO3MOXHOCTBIO
BbIXOZa B MIHTepHET 1 o0ecnieueHneM
noctyna B QUOC, skpaH, MyJIbTUMEIUUHBINI
IIPOEKTOP, IPOrPAMMHOE OOECIIEUEHNE

YuraabHbIN 3a1
OuOIMOTEKHN

7. OCO0eHHOCTH OpraHM3anuM 00pPa30BATEILHON eATeJbHOCTH [JIsl
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTAMMU 3/10POBbS 1 HHBAJIUI0B

Jluila ¢ OrpaHUYEHHBIMH BO3MOXHOCTSAMH 370poBbsi (OB3) M uHBaIMIBI
UMEIOT BO3MOKHOCTh OECHPEMSATCTBEHHO TMEpEeMENIaThCsi W3 OJIHOTO  y4eOHO-
7a00paTOPHOTO KOpITyca B IPYroM, MOJTHATHCS Ha BCE ATAXKU Y4eOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMAThHCSl B YYEOHBIX M MHBIX MOMEIIEHUSX C YYETOM OCOOCHHOCTEU
NCUXO(U3UIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

st o6yuenus aur, ¢ OB3 U uHBaNMI0B, UMEIONIMX HAPYLIECHUS OMOPHO-
JIBUTATEJILHOTO ammapara, 00eCredeHbl YCI0BUS OECIPENITCTBEHHOTO JOCTYIa BO
Bce yueOHble momenieHus. MHdopMmanus o crneruanbHbIX YCIOBUSIX, CO3JaHHBIX
st oOydaromuxes ¢ OB3 ¥ uHBanuaoOB, pa3MellleHa Ha CaiTe YHUBEpPCUTETa
www//kgeu.ru. HMmeercs BO3MOXHOCTH OKa3aHUSg TEXHUYECKOM  ITOMOILLIMA
aCCHCTEHTOM, a TaKkKe YCIYyT CypJIONEePEBOAUYUKOB U TU(IIOCYPAOTIEPEBOTUNKOB.

Jnsa amantaumm Kk BocnpusTHio Jmnamu ¢ OB3 w uHBamumamu C
HapyIIEHHBIM CJIYyXOM CIPAaBOYHOrO, Y4YE€OHOTO MaTepuana MO0 JAUCIUILINHE
00eCIeYnBaIOTCs CIEIYIONINE YCIOBUS:

- VIl JTy4dlied OpUEeHTAallud B ayJAUTOPUHU, TMPUMEHSIOTCS CHUTHAJIBI
OTIOBEIIICHUS O HavaJie U KOHIIE 3aHATHS (CJIOBO «3BOHOKY MUIIIETCS HA JIOCKE);

- BHUMaHUE C1a00CbIIaiero oOy4aronierocss MpUBIEKAETCS Ie1aroromMm
YKECTOM (Ha IJIeYO KIJIAJETCS pyKa, OCYIIECTBIISACTCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBasi ¢ OOyYarONIMMCS, MEJArorHYecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHU MPEIJIOKEHUSIMH, OOecreurBas BO3MOXKHOCTb
YTEHUsI 10 TyOam.

KomneHncanus 3aTpyJHEHUM pPEUEBOr0 W HHTEIUIEKTYaJIbHOTO Pa3BUTHUS
cabOCbIIIANIMX 00yYarOIIUXCs MPOBOAUTCS ITyTEM:

- UCTIOJIb30BAHUSI CXEM, JUarpamMM, pUCYHKOB, KOMITbIOTEPHBIX MPE3CHTAINI
C TUNEPCChUIKAMU, KOMMEHTUPYIOUTUMHU OTJEIbHbIE KOMIIOHEHTHI H300paKEeHHUS;

- PEryJISIPHOTO TMPUMEHEHHUs YyOpaXHEHUW Ha Trpaduyeckoe BbIACICHUE
CYILIECTBEHHBIX TPU3HAKOB MPEIMETOB U SIBJICHU;

- oOecrieueHns BO3MOXKHOCTH JUIsl OOYYArOMIerocss MOJYYUTh aJpPECHYIO
KOHCYJIBTAIIMIO TI0 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOTUMOCTH.

Hnst agantamuu Kk Bocmpusituto smramu ¢ OB3 uw uwHBamugamu ¢
HapYIIEHUSMHA 3PEHHS CIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHLCKOTO MaTepuara,
MPETYCMOTPEHHOTO  O0pa3oBaTeNbHOM  MPOrpaMMONM MO  BBIOpaHHOMY
HaIPaBJICHUIO MOATOTOBKH, 00€CTICUMBAIOTCS CIAEAYIOITUE YCIOBUS:

- BeJeTcsl ajanTanus opUIMAIBHOTO caiita B ceTu MHTEpHET C yd4eTom
OCOOBIX TIOTPEOHOCTEW WHBAIMAOB IO 3pPEHUIO, OOECIeUMBACTCS HaTUYUE
KpynHOIIpuTOBOH CIIpaBOYHON MH(DOPMALIMK O PACTIUCAHUU YU€OHBIX 3aHATUH;



http://www.kgeu.ru/

- IeJaTOTUYECKU pabOTHUK, ero coOeceMHUK (TIpu HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATHUU, MPEACTABISIIOTCS OOYyYalomUMCs, MpPU ITOM
KQXK/IbIM pa3 Ha3bIBa€TCs TOT, K KOMY IeJaroruueckuii paboTHUK 0OpaiaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMEILIECHUS MEeJarOTHYECKOro pabOTHUKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- neyaTHass WHGoOpMalMs MpeAocTaBisgeTcd KpynHbiM Impudrtom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS;

- o0ecrieunBaeTCs HEOOXOIUMbI YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- IPEIOCTABIIACTCA BO3MOKHOCTh HCIOJIB30BaTh KOMIBIOTEPHl BO BpEMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 KEJTaHUI0 00YyJarONUXCs).

dopMa TPOBEACHUSA TEKYIIEM MW MOPOMEKYTOUHOM AaTTECTALUMU  JJIs
obOyuaroruxcst ¢ OB3 u mHBaMIOB ONpeIeseTCs MeJarorniecKuM pabOTHUKOM B
COOTBETCTBHM C y4eOHbIM I1aHOM. [Ipu HeoOxonumocTu oOyudaromemycs ¢ OB3,
WHBAJIMIY C YYETOM WX WHJUBUAYAIbHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEHN
JTAETCSl BO3MOXKHOCTh IIPOUTH MPOMEKYTOUHYIO aTTECTAIMI0 YCTHO, TUCbMEHHO Ha
Oymare, NMHUCbMEHHO Ha KOMIbIOTEpEe, B (OpMe TECTUPOBAHUS U T.M., JIUOO
MPEIOCTABIISECTCS JOTIOTHUTEIHHOE BpEMs JIJIsl TOJATOTOBKU OTBETA.

8. MeTonuyeckue  peKkOMeHAalMu  JUIA  IpenojaBartesieili 1o
OPraHU3alHUN BOCIIUTATEJIbHONH PadOThI C 00y4alOIIMMHUCS.

Metoauueckoe obecrieueHHE Tpolecca BOCHHUTAHUA — O0yYaroluXxcs
BBICTYTIAE€T OJHUM U3 ONPEEIAIOMUX (aKTOPOB BHICOKOTO KauecTBa 00pa30BaHUs.
[IpenonaBarens By3a, JNEMOHCTPUPYS BBICOKHN MNPO(ECCUOHATN3M, 3PYAMIIMIO,
YETKYI0 TPAKJAHCKYIO TMO3MIMI0, CaMOJUCIMIUIMHY, TBOPYECKUNM TMOAXOHA B
pelieHny TNpoQeccHOHANbHBIX 3ajad, B XOJ€ 00pa30oBaTEIbHOIO Ipoliecca
crioco0CTBYET (OPMUPOBAHUIO TAPMOHUYHON JTMYHOCTH.

[Ipn peanu3zanuu AWCUMILIMHBI TIPEMOAABATENb MOXET HCIOJIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeTO/1bl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCHYT, BHYIICHUE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHEHHE, MPHUMEpP, CAMOKOHTPOJb, pacckas, COBET,
yoexaeHue u ap.);

- METOJbI OpPTaHMW3AIUHU ACATEILHOCTH U (POPMUPOBAHUS OMBITA MTOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHHE, IeAarorudeckoe TpeOoBaHUE, IMOpPYYCHHE,
pUy4YeHne, CO3JaHNe BOCTIMTHIBAIOIINX CUTYAIINM, TPEHUHT, YIPAXKHEHHE, U JP.);

- METO/Ibl MOTHBAIUH JIEATEILHOCTH U TIOBeACHUS (0100peHue, MOoIpeHne
COIMAJIbHON aKTUBHOCTH, TOpHUIIAHWE, CO3/IaHWe CUTYyaIlud ycrexa, CO3JIaHHe
CUTYaIIUH JIJIs1 IMOIIMOHATTLHO-HPABCTBEHHBIX TIEPEKUBAHUM, COPEBHOBAHHUE U JIP.)

[Ipu peanuzanuu AUCHMIUIMHBI TPEMOJABATENbh JOJKEH YYUTHIBATH
CJIeIyIOLIME HANIPaBJICHUS] BOCIIUTATEIIbHON JESTEIBbHOCTH:

I'pascoanckoe u nampuomuueckoe 6ocnumaHnue:

- popmupoBaHKe y OOy4aromuMxcs LEIOCTHOIO MHUPOBO33PEHUS, POCCHUCKOM
WICHTHYHOCTH, YBOKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE
U OOIIeCTBE JyXOBHO-HPABCTBEHHBIM U  COIMOKYJIBTYPHBIM  IIEHHOCTSM, K
HAlIMOHAJIBHOMY, KYJIBTYPHOMY ¥ HCTOPUYECKOMY HACIeNuio, (POpPMHUpPOBAHHE
CTPEMJICHHS K €70 COXPAaHEHUIO U Pa3BUTHIO;



- opMupoBaHHEe y OOYYAIOIMXCSl AKTUBHOM TPXKIAHCKOW  ITO3MIINY,
OCHOBAHHOM Ha TPaJMLIMOHHBIX KYJIbTYPHBIX, TyXOBHBIX U HPAaBCTBEHHBIX LIEHHOCTSIX
POCCHIICKOT0 OOIIECTBA, [T MOBBIIIEHUS] CTIOCOOHOCTH OTBETCTBEHHO PEATM30BbIBATh
CBOM KOHCTUTYIIMOHHBIE MpaBa 1 00s3aHHOCTH;

- pa3BUTHE TPABOBOM M  TOJUTUYECKOM KYJIbTYpbl  OOy4Yaromuxcs,
pacuIMpeHne KOHCTPYKTUBHOIO Y4YacTHs B MPUHITHUU PELICHUH, 3aTparuBaroInuX
UX TpaBa M UHTEPECHl, B TOM YHUCJE B Pa3IMYHBIX (opMax caMOOpraHu3alluu,
caMOynpaBJIeHuUs, 00IIECTBEHHO-3HAYMMOM A TEIbHOCTY;

- popMHUpOBaHWE MOTHMBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJSIIONIMX  MPOTHBOCTOSATH  AKCTpeMu3My,  KceHodoOuwu,
JACKPUMHUHALIMK TI0 COLMAJIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM, MEXKITHUYECKON M MEKKOH(PECCHOHAIBHONW HETEPITUMOCTH, APYTHUM
HETAaTUBHBIM COIIMAIIGHBIM SIBJICHUSM.

LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAHUE YYyBCTBA JOCTOMHCTBA, YECTU U YECTHOCTHU, COBECTIUBOCTH,
YBAXKEHUSI K POAUTEIIAM, YUUTEISAM, JIFOJASM CTApLIEro OKOJICHHUS;

- popMUpOBaHUE TPUHIMIIOB KOJUIEKTUBU3MA U COJIUJIAPHOCTH, JyXa
MUJIOCEPJIUSI U COCTpaJiaHusl, MPUBBIYKUA 3a00TUTHCS O JIIOJIAX, HAXOMSIIUXCSA B
TPYAHOM KAU3HEHHOMN CUTYallUU;

- popMUpOBaHUE CONUAAPHOCTH W YYBCTBA COLMAIBHON OTBETCTBEHHOCTHU
[0 OTHOUICHUIO K JIOASM C OrPAaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbBS,
IIPEOJIOJICHUE TICUXOJOTHYECKUX OapbepoB IO OTHOLIEHUIO K JIIOASIM C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU;

- hOpMHPOBAHKUE SMOIMOHAILHO HACBIIIEHHOTO W JYyXOBHO BO3BBIIIEHHOTO
OTHOIICHUSI K MUPY, CIOCOOHOCTH M YMEHUSI TIepe/IaBaTh APYTUM CBOM ACTETUUYECKUMN
OTIBIT.

Kynvmypno-npoceemumensckoe gocnumanue:

- popMUpOBAHUE ICTETUUECKON KapTHHBI MUPA;

- popMHupoBaHUE YBAXKEHHUS K KYJbTYPHBIM LIEHHOCTSIM POJHOIO TOpoja,
Kpasi, CTpaHbl;

- IOBBIILICHUE TTO3HABATEIbHOM aKTUBHOCTH O0YyYaIOLIUXCA.

Hayuno-obpazosamenvnoe socnumanue:

- hopMupoBaHue y 00y4aromuxcsi HAY4HOTO MUPOBO33PEHHUS;

- popmupoBaHue yMeHUs IOTy4YaTh 3HAHUS;

- popMupoBaHUE HABBHIKOB aHAM3a M CUHTE3a MH(POPMAIUH, B TOM YHCIIC B
npodeccuoHanbHOi 001acTH.



BHocuMble H3MEeHeHNsl U YTBEePKAeHHUS HA HOBbIN y4eOHBbIH roj
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N3 conepxanus paszaena 1
«BBeneHne B JIMHEHHYIO
anreOpy M aHAJIUTHYCCKYIO
reoMeTpuio» yOpaHa Tema
1.4 JIuHenHbIE BEKTOPHBIE
MPOCTPAHCTBA.

YMEHBIIWIIOCh KOJUYECTBO
4acOB Ha JCKIHMOHHBEIC (4
yaca) W NPAKTHYECKHUE

3aHsTHS (4 yaca) B pasuene
1.

03.04.2024

YBenmuuuioch KOJIMYECTBO
4acoB Ha JieKIMOHHbIC (4
yaca) M  IpaKTUYECKHUE
3aHATUA (4 Yaca) B pazuenie
3 «BBemenue B Teopuro
BEPOSITHOCTEN 151
MaTeMaTUYECKYIO
CTaTUCTHKY.

1,3

03.04.2024

N3meneno conepxxkanne OM
B COOTBETCTBHU c
N3MEHEHHUSIMH B
CoAepKaHUM JUCHIUILINHBI.




Ipunoscenue xk pabouetl
npozpamme OUCYUnIuHbl
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OLHEHOYHBIE MATEPUAJIbBI
10 AMCHUILINHE

b1.0.12 Maremaruka

(Haumenosanue oucyuniuHsl 8 COOMEEMcmsuu ¢ y4eOHbiM NAAHOM)

r. Kazanp, 2023



OneHouHble  MaTepHabl 1O  JAWCIUIUIMHE, MPEAHA3HAYCHHBI IS
OLICHMBAHUS PE3YJIbTATOB OOyUYEHUS Ha COOTBETCTBHE MHAUKATOPAM JTOCTHKECHHUS
KOMIIETEHITU .

OueHuBaHue pe3yJbTaTOB OOYYEHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
pamkax Tekymiero koHTpois (TK) u mpomexkyTouHol aTTecTanuu, MpOBOIUMBIX
no OayubHO-peiiTuHroBol cucteme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 1
PelitnHroBBIC MOKA3aTENN
A ¥a]
= é o = ) 5 O
Sx | | 2| 8|2 EB|Eq S
o= el T T | Ex T o
- o A o) A ) N
g = B K SlEH S| EH o =
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Pasnea 1. Beenenune B TK1
. 15 0 15 15
JINHEHHYI0 aJredopy
Tect 5 0
Konrponbnas pabota 10 0
Paznen 2. Beenenue B TK2
. 15| 0 15 15
MaTeMaTHYeCKHii aHAIN3
Tect 5 0
KonTponbhas pabota 10 | O
Pa3nes 3. BBegenue B Teopuio TK3
BEPOSITHOCTEMH H 25| 0 | 25 25
MaTeMaTHYeCKYI0 CTATHCTHKY
Tect 5 0
KonTponbhas pabota 10 | O
Konnoksuym 10 | O
IIpome:xxyTOYHAs aTTeCTANMSA oM
0-45
(3auer, sx3amen, KII, KP)
3amaHue IpoOMeXyTOYHOM 0-15
aTTeCcTaluu
B nuceMenHoM gpopme no
op 0-30
omieram

2. OleHOYHbIE MAaTePUAJIbI TEKYILEr0 KOHTPOJISA M MPOMEKYTOYHOI aTTecTalun
[Ikana OLeHKH Pe3yJbTaTOB 00YUYEHHUSI 110 TUCIUIUIMHE:

YpoBeHb chOpMHUPOBAHHOCTH
Kon 3armiagu- P (bopmup
WHIUKATOpa KOMIIETEHIIUU
Kon |unmmkaro pOBaHHbIE Hioe
KOMIIE- pa pe3ynbTaThI Breicokuii| Cpennuit COEITHETO Huzknii
TEHIIUN |KOMIIETEH o0y4eHus 1o o785 10 ped
805051 IUCIUIIIINHE 10021 ot 70 mo 84 | ot 55 10 69 | oT 0 mo 54




Ixkana oneHUBaHUA

OIlIK-2

OIlK-2.1

HEYJIOB-
YIOBIIET-
OTJINYHO XOPOLLO JIETBOPH-
BOPUTEIIBHO
TEIBbHO
3aUTEHO HE 3a4TEHO
3HATh:
IIOHATHE MaTPHIIEI, CcBO0OJI | JOCTATOYHO | ILJIOXO HE 3HaeT
onpeieJieHe 0OpaTHOH | HO W B | MOJHO 3HAET | OMHUCHIBACT
MATPHIIEL, HOHATHE IIOJIHOM , MHOI'0
patra MaTpuIibl; o0bemMe OIINOOK
nousrue 0o 3HACT
oTpeIe/TuTeNe

MaTpHLbl, CBOMCTBA
onpeaenuTeNei; oomui
Bun CJIAY; mpaBuio
Kpamepa nins pemrenus
CJIAY; MaTpuuHbIi
Meroa pemenus CJIAY;
KpUTepuil
coBMmectHocTH CJIAY;
Meron ["aycca; nonsitue
BEKTODA;

pa3auyHbIe BUBI
YpaBHEHUH NIPSIMBIX Ha
TUIOCKOCTH; Pa3InYHbIe
BH/JIbl YPaBHEHUN
TJIOCKOCTH B
MIPOCTPAHCTBE;
CIIocoObI 33/TaHUS
MpsIMOM B
MPOCTPAHCTBE;
YpaBHEHUS JIMHUA
BTOPOIO MOPSIIKA;
MOHSITUE Ipeaena
MOCJIEI0BAaTEIBHOCTU U
(YHKIINH B TOUYKE;
MOHATHE
HENPEPBHIBHOCTH
(GYHKIIUH B TOYKE U HA
MHOJKECTBE; MIOHSATHE
MPOU3BOIHOM, €€
rE€OMETPUYECKUI
CMBICII; TIOHSTHE
HEONpPeeaEHHOTO U
OINPEAENEHHOTO
HUHTETPAJIOB, UX
CBOICTBa; TOHSTHE
(YHKLIMHN HECKOIBKUX
MIEPEMEHHBIX, YaCTHBIX
MPOM3BOJHBIX (YHKLINU
HECKOJIbKHIX
MIEPEMEHHBIX; TIOHATHE
nuddepeHInanbHOro
ypaBHEHUS, OCHOBHEIE
THITBI
nuddepeHInanbHbIX
YpaBHEHUH NIEPBOTO
MOPSAKA; TIOHATHE
YHCIIOBOTO U




CTETNIEHHOTO pAfa;
OCHOBHBIE MTPU3HAKU
CXOJMMOCTH YUCIOBBIX
PSAA0B; OCHOBHBIE
MIOHSITUS U
onpezeNeHus TEOpUn
BEPOATHOCTEN U
MaTeMaTU4eCcKOi
CTATUCTUKHU:
KJIACCUYECKOE U
TeOMETPUYECKOE
OmnpeneIeHus
BEPOSITHOCTH,
OCHOBHBIE (hOPMYIIBI;
MOHATHS AUCKPETHON U
HEIPEPBIBHON
CIy4YalHBIX BETUYMH,
TEHEPATILHOU U
BBIOOPOYHOM
COBOKYMHOCTEH,
TOYEYHBIE OLEHKH
napameTpoB
pacrnpeneacHusl.

YMETB:

BBITIOIHATD JIeHCTBUA
HaJ MaTpUILIAMH;
HaXOAWTb MaTpHILy,
0o0paTHYIO TaHHOI;
HaXOAWUTb PaHT
MAaTpHLBL; 3aUCHIBAT
B MaTpU4IHOH opme
CUCTEMY JINHEIHBIX
YPAaBHEHUI; IPUMEHSTh
pa3IruHbBIe METOBI
pemenus CJIAY;
BBIUHCIISTH CKaJISIPHOE,
BEKTOPHOE, CMEIIaHHOE
MIPOU3BECHIE
BEKTOPOB; CTPOUTH
YpaBHEHUS MIPSMON
JIMHUH Ha TUTIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHUS TIOCKOCTH
B IIPOCTPAHCTBE,
KpHUBBIE BTOPOTO
MOPSAKA; HAXOIUTh
YTOJI MEXy MPSMBIMH,
TUTOCKOCTSIMH,
paccTosiHUE OT TOUKH
JI0 TIpSIMOU U
TUIOCKOCTH;

HaXOAWTh 00JacTh
onpezeneHus QyHKINH,
HCCIIeN0BaTh (PYHKITHIO
Ha CUMMETPHYHOCTB;
BBIUHCIISIT MIPEIEN
MOCIIEA0BATENIEHOCTU U
(GYHKLIUH B TOUKE;
BBIUHCIIATH
MIPOU3BOJHBIE

yMeeT
BBIIIOIH
aTh  0e3
OIIIOO0K

BBIIOJIHAET C
HE3HAYUTEIb
HBI MH
OILINOKaMH

BBIITOJIHSIET
¢ 0OoNBIINM
KOJIMYECTB
oM
(01105010} 4

HC yMcECT




3IIEMEHTaPHBIX
¢byHKUMI; HAXOIUTD
OKCTPEMYMBI PYHKIIIH,
HaunOoJbIIee U
HaMMEHbBIIIee 3HAYCHHE
¢byHKUMHT HA
MHOECTBE; BBIYUCIATH
IepBOOOpa3HEIC
¢byHKIIIH (B
MPOCTEHIINX CITyJasx);
BBIYHCIISTH
oTpeeNIeHHbIE
WHTETPaJIbl;, IPUMEHATH
WHTETPAJTBI K PEIICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajady;

HaXOJIUTh YaCTHEIE
npoussoansie OHII,
YaCTHBIC MPOU3BOIHBIE
BBICIIHX MOPSIIKOB,
skcTpemymsl OHIT;
WCCIIEIOBATh Ha
CXOIMMOCTh YHCIIOBBIC
PSABI; HAXOIUTH PAIIyC
CXOJMMOCTH
CTETICHHOTO psa;
3aIHUCHIBATh
MaTeMaTHYECKYTO
MOCTAaHOBKY THITOBBIX
TEKCTOBBIX 3a]1a4;
COCTaBIISATh
MaTeMaTHYEeCKHe
MOJIEJIH MTPOCTHIX 3a/1a4
peaNIbHBIX TPOIIECCOB U
MPOBOJIUTH X aHAIIN3;
BEIOUpATh METO/T
pEIIeHuUs TUITOBOM
3a/1a4u; periaTh
CTaH/JapTHEIE 3a/1a4H C
HCIIOJIb30BaHUHI
¢dhopmyn Teopun
BEPOSITHOCTEU U

MaTeMaTHIeCKOn

CTaTUCTHUKU.

BIIAJIETh!

HaBbIKaMH BJIAJICET | BIAJCET B | BIAJEET HE
yHOTpeOIeHus B JocTaToyHo | ciabo, BJIa/IECET
MaTeMaTHIeCKOM MOJHOM | M 0OBEMe JIOITyCKAeT
CHUMBOJIUKH IS 00BeMe MHOTO

BBIPAKEHHUS OLLIMGOK
KOJINYECTBCHHBIX N

Ka4C€CTBCHHBIX

OTHOIIICHUN 0OBEKTOB;
HaBbIKAMH CHMBOJIbHBIX
npeoOpazoBaHU
MaTeMaTHYECKUX
BBIPaXKECHHH;
3aIHUCHIBATh
MaTeMaTUYECKYIO
MMOCTAHOBKY THUTIOBOH




TEKCTOBOM 3aJ1a4H;
HaBBIKAMH TTOCTPOCHUS
rpa¢uKoB
AJIEMEHTAPHBIX
(YHKIIHIT; HABEIKAMHU
WCTIOJIb30BaHHUs
rpaduKoB, TA0IHUIl TPU
peIIeHn  3a/1a49H ’
MPOBEICHUH aHAIIN3a
HaICHHOT' O PEIICHUS;
OCHOBHBIMU
aHATNTUIECKUMUA
METOJIaMH PEIICHHUS
anreOpanvIecKux
YpaBHEHUH U CUCTEM
anredpanvaeckux
YPaBHEHUI;
OCHOBHBIMH METOJIaMH
nuddepeHInpoBaHus,
UHTETPUPOBAHHS
(byHKUMIT; OCHOBHBIMH
METOJIJaMH TTOUCKA
sKcTpeMyMa (pyHKIHiH
OTHOM M HECKOJIBKUX
MEPEMEHHBIX;
MeTOIaMH
CTaTUCTUYECKOMN
00pabOTKH pe3yIbTaToB
9KCTIEPUMEHTOB;
METO/IaMH aHAJIN3a U
NpeCcTaBICHUS
CTaTUCTHYCCKHUX
JTAHHBIX.

OueHka «OTJIMYHO» BBICTABJISETCS, €CIAM OOYyYarOUIUICS BBIMOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBbIE 3aJaHUs, BBIMOJIHSIET 3aJaHUS
KOJUIOKBUYMa, TOJIHO M apryMEHTHPOBAHHO OTBEYAET HA BOMPOCHI OWIIETA;
oOHapy>KMBaeT MOHMMAaHHE MaTepHuana, MOXXET OO0OCHOBATb CBOM CYXKICHUS,
IIPUMEHUTh 3HAHUS Ha IIPAKTHKE, CAMOCTOSATEIBHO PELIUTh IPEIJIOKECHHbIC
3ajjaHusl, TpeOyrolue TOMOJIHUTEIBLHOIO aHajdu3a U MOMCKA HYKHBIX CBOWCTB U
IIPABUII; U3J1araeT MaTEepUal MOCIEI0BATEIBHO U IPABUIIBHO;

OueHka «XOpomIO» BBICTABIAETCS, €CJIM OOYYAlOIIUMUCA BBIMOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBbIE 3aJaHHUs, BBIMOJIHSIET 3aJaHUS
KOJUIOKBUYMa, MOJIHO M apryMEHTHPOBAHHO OTBEYAE€T Ha BOMPOCHI OWIIETA;
oOHapy>KMBaeT MOHMMAaHHE MaTepuaa, MOXXET OOOCHOBaTh CBOM CYXKJICHHUS,
IIPUMEHUTh 3HAHUS Ha IIPAKTHKE, CAMOCTOSATENIBHO PELIUTh IPEIJIOKECHHbIC
3ajaHus, TpeOyrolue JOMONHUTEIBHOIO aHajdn3a U MOMCKA HY>KHBIX CBOWCTB U
IPaBWJI; U3JIaraeT MaTepuall Mocie0BaTeIbHO U MPAaBUIBHO, HO JOoMycKaeT 1-2
OLIMOKH, KOTOPBIE CaM e UCTIPABJISIET;




OueHka

«YAOBJIETBOPHUTECJIBbHO>» BbICTABIIACTCA,

ecu  00yYaroIIUACS

BBITIOJIHACT KOHTPOJIBHBIC pa6OTI>I B CCMCCTPC, TCCTOBBIC 3aJldaHU:A, BBIIIOJIHACT

3a/IaHU KOJUIOKBUYMA,

OHCHK& «HEYAOBJECTBOPUTEJIBbHO>» BBLICTABIILICTCA 34 ci1aboe M HEIMOJIHOE

BBIIIOJIHCHUEC KOHTPOJIbHBIX pa60T B CEMCECTPC, TCCTOBLIX BaI[aHI/Iﬁ H KOJUIOKBHYMaA.

3. HepequL OIICHOYHBIX CPEACTB

KpaTKaH XapaKTCpUCTUKa OHLCHOYHBIX CPCIACTB,

HCIIOJB3YEMBIX IIPH

TEKYyILIEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEXKYTOUYHOHN aTTecTaluy 00y4aroImerocs
10 JUCIUIINHE!

HanmenoBanue
Ornrcanue O1EeHOYHOTO
OIICHOYHOT'O Kpatkas xapakTepucTrKa OIeHOYHOTO CPE/ICTBA cpecTBa
CpeacTBa p
N Kommnexr
CpencTBo MPOBEPKH YMEHUU MPUMEHSTH IMOJYYCHHBIC
KonTponbhas KOHTPOJIbHBIX
3HAHUA JJIs peUIeHHs 3a/ad OMNpPEJEJICHHOT0 TUIa TI0 .
pabora (KutP) 3aJlaHUM 10
TEME WU pa3aeny
BapHaHTaM
CpencTBo KOHTPOJISE YCBOCHHsSI y4eOHOTO Marepuaia
TepMIi aznena I/II)J'II/I a}SlI[eJ'IOB ,HH(?];HHHHHLI 0 ra]i){mo Bonpocst 1o remam /
Komnnoxsuym (K) - P p > OP pazzenam
BaHHOE KaK y4eOHO€ 3aHsATHE B BHUIEC CcOOECeIOBaHUS
JTUCIIUTLTAHBI
MpenoaaBaTens ¢ 00y4aroumMIcs
Cucrema CTaHIaPTH3UPOBAHHBIX 3aJlaHuH,
KommnekT TecToBbIX
Tect (Tecr) MO3BOJISIOIIAS aBTOMATU3HPOBATh POLEAYPY —
M3MEpPEHUs YPOBHS 3HAHUN U yMEHUN 00y4aronerocs
4. IlepeyeHb KOHTPOJIBHBIX 33JaHMH WJIH WHbIE MaTEpPHUAJIbI,

Heo0XoaAMMBbIe JJIs1 OCHKH 3HAHUN, YMEHMH U HABBIKOB, XapaKTepPHU3YIOLIUX
JTanbl (POPMUPOBAHUA KOMIIETEHIMH B IIpouecce 0CBOCHUA JUCHMIIUHbI

Jsa rekymero kourpoJs TK1:
ITpoBepssiemass kommerenmms: OIIK-2, OIIK-2.1 — OO6mamaer HaBBIKAMU
MPUMEHEHUSI MaTEMaTUYECKOTO arapara.

Tect

1. Jlana matpumia| 1 0

MaTpuIbl A~ 17?

2. Paznoxenue onpeaenutens | a b

o o 1/
2/3 . UemMy paBeH ompeaeuTeNb 00paTHON
2 1 -1 3/,6

-2 1 4

3 -1 5

BriGepute ouH OTBET:
a+2b+5c, —a+2b—5¢c;, —9a—22b+ ¢, 9a—22b——c

c | IO TPCThEMY CTOJI6I_[y HUMCCT BUA.




0o 3 -2

3. lana matpuiia 4 = (1 4 1 ) O0603HaYMM 3JIEMEHTHI OOPaTHOW MAaTPHUITHI A1
1 4 2

uepes a;;'. Yemy paBeH dJI€MeEHT a; ;- ?

Br16epute o1H OTBET:
Loy —1; 14/ —1/55 0, 2/5.

2v = 2'
4. HpI/I pellleHI/II/I CUCTCMBI {x + >

3x — 4y — 7 110 TpaBAIy Kpamepa. Beibepurte oaun

OTBCT:

e A L

SRR
e
ol PR g —4’52:‘3 7l

1 2

5. Jlus matpui 4 = (—4 2) UB= (; _41) OTMETBTE TE€ OIEPALUU, KOTOPHIE
0 1

MO>KHO BBITIOJIHUTH. BrIOEpHUTE OJTUH MIIM HECKOJIBKO OTBETOB:

AB; BA; ABT: ATB; BTA; BAT; ATBT; RTAT,

-1 2
6. JlaHbpl MAaTPUIIBI A = 1 45 UuB=|3 4| MarpumaD =4 + 3BT.
-1 0

Havinure dy> — d,,.
7. Ecniu oiHY CTPOKY KBaJIpaTHOM MaTPHUILIbl YETBEPTOTO MOPSIKA YMHOXKUTH Ha 2,
TO ONPEICIUTEb. . .
Bri6epute ouH OTBET:
A. yBenuuutcd B 16 pa3z;
b. yBenuuurcs Ha 2;
B. yMenbpmmTcs B 1Ba pasa;
I'. yBenuuutcs B 11Ba pasa;
/1. He U3BMEHUTCH.

1 1 1
8. Pemnre ypaBHenue |1 1—x 1 |= 0. B oTBere BBEIUTE, YEMY PABEH X.
2 1 2—x

9. HaiimuTe Bce 3HaueHus A, MPU KOTOPBIX CYIIECTBYET 0OpaTHas MaTpuiia A1,

9 8 7
€CJin MaTpula A = (6 A 4.
3 2 1
BriGepuTe oquH OTBET:
A=5, A€(—;5)U(5; +>); A=5;, A<5, A=5; A =5,
10. Pacuiupennas MaTpuiia CUCTEMbI IPUBEICHA K BUAY:
1 2 -1 31

0 -1 1 3|2
0o o0 2 -13

0O 0 0 o010
VYcTaHoBUTE COOTBETCTBUE MEXTY XapAaKTEPUCTUKAMU (CBOMCTBAMU) CUCTEMBI U

HUX 3HAYCHUAMMU.



XapakTeprucTuKa 3HaueHue
a. YUCJIO PEIICHUN CHCTEMbI PABHO 1.0

0. paHT pacIIMPEHHON MaTPHUIIbI paBEeH 2.1
B. YHCJIO CBOOOJTHBIX TIEPEMEHHBIX PABHO 3.2
r. UHCII0 HEU3BECTHBIX CUCTEMBI PAaBHO 4.3
5.4
6.5
7. 6€CKOHEYHO MHOTO

1. Halinure mimHy BEKTOpa 5 = (—6;5;— 2415 ) )
2. TIpu KaKOM 3HAYCHUH o BEKTOPBI a = (8;—-0w;2) m b= (-1,-2;-3) OpTOrOHAIbHbBI?
3. CxaysipHOE IPOM3BE/ICHHE BEKTOPOB 0003HAYACTCS:

|5|‘t')‘ (55) : ‘erxxk')‘ : 4 xb

wua

4. Onpenenute N0 pUCYHKY KOOPJIMHATHI BEKTOpa AB .

A

10 / 2 3
A
-1
5. Mansl Toukn A(LL1), B(-2;4;0), C(3;—4;5).

YcranoBute BCPHOC COOTBECTCTBUC MCIKIY I[CflCTBHSIMH HaJa BCKTOpaMH U UX
KOOpAHHaTaMu:

A. AC-BC 1. (3-31)

B. 2AC +BA 2. (-3,3-1)

B. 4AB 3. (-12;12;-4)
4. (7;,-13,9)

. o §
6. O0BEM TpeyroJbHOI MMpaMuUIbI, IOCTPOCHHOE Ha BeKTopax a =(3;3;-1),
1

b=(14;2), ¢ = (1,-2;0), paBen. Beenute orBer:
7. Hansl Toukn A(0;12), B(-2;4;1), C(1-13). Haiiaute np%‘é% :

2 13 14

14

8. lan TpeyroinbHUK ABC (cM. pucyHOK). Haitnute cosa .



B d
1
C
0 1 2 3 4 5
Br16epuTe oquH OTBET:
A 3 170 9v10 170 N
- 2 170 50 170 50

3

9. Jan npssmoyrojibHUK ABCD.

A D

OTMGTBTC BCE MAPbI KOJUTMHEAPHBIX BEKTOPOB.
DA+ AB u BC +CD

AD u CB

AD AB Hu DA DC

AC +CD Hu BC AC

10. ITycTh ¢ - yron Mexmay HeHyJIeBBIMI/I BEKTOpaMu au b YcranoBute

COOTBGTCTBI/IC MCXKY 3HAKOM a b 1 BEJIMUMHOU yria ¢.

A. a-b>0 1. ¢=0°
B. 4-b<0 2. ¢=90°
r 1
B.a-b=0 3. 0°<p<90°

4, 90°< ¢ <180°

KoHntposnbHas paborta



Bapuanr 1.

1. Haiitu paccTosiHue OT TOUKH Mg (-12;7) A0 IpsIMOM, IPOXOASIIEN yepes
IB€ TOYKU M (-34) U M,(15).

2. Haiitu Tanrenc yria Mmexay npsmod x — 3y + 5 = 0 u mpsmoii,
MPOXOSIIIEN YEpPEe3 HAYaJI0 KOOPAMHAT NEPIECHINKYISIPHO BEKTOPY N(L-2).

3. Haiitu ypaBHeHHE IUIOCKOCTH, mpoxoisimied yepe3 Touku M;(1,2,-1),
M3(1,-2,3), M3(2,2,3).
X-y-2=0

K KaHOHHUYECKOM
2X+y+z-3=0 Y

4. IlpuBectn ypaBHeHHMs mHpsiMoi L: {

BH]TY.
x-=1 y+2 z-2

5. HaiiTu koopauHATBl TOYKH IMEPECEUECHHS MPAMOMN 1 1 c
IUIOCKOCTBIO 3X—Yy+2Z2+5=0.
Bapuanr 2.
1. Haiitn ypaBHeHuWe mpsMoii, mpoxoasmieil depe3 Touky Mo(-2,3) u
NEePHeHANKYIApHOH K Tipsimoit L: 2y —x —8 =0.
2. Haiitu Tanrenc yrina mexay npsmod x — 3y + 5 = 0 u npsamoii,
IPOXOJAIIEH Yyepe3 TOUKY Mg (—2;1) U nepneHIuKyJIApHO BEKTOpY N(L-2).
3. Haiitu ypaBHeHHE IJIOCKOCTH, MPOXOAsIIel yepe3 Touky M(2,2,-3) u
napajuIenTbHON MIockocTu X —4y — 22 + 1 =0.
o . -X+y+4=0
4, Haiitu yron mexmay npsimoit L: { yl g ¥ IVIOCKOCTEIO Gy+z-
Z—1=
6 =0.
5. CocTaBuTh ypaBHEHHE NPSIMOH, IpOXoasIel yepe3 Touky M, (1,-3,5)
. |4X=y+2z-7=0,
napajyiebHO MPAMOI
X+3y—-2z+3=0.

Juisa Trekymero konrpoJsa TK2:
ITpoBepsiemass kommerenmms: OIIK-2, OIIK-2.1 — OO6mamaer HaBBIKAMU
IIPUMCHEHHUS MaTeMaTHICCKOTO armapara.

Tect
1.
OTMeThTE BEpHBIC SKBUBAJICHTHOCTH, IEUCTBYIOIINE NpH X — 0.
x?
1 —cosx ~ > e¥ —1~x arccosx ~ x (1 +x)™ ~mx
2.

‘ Bhrunciute Heonpeenennsii uuterpan | (3 cos x + 2x)dx.




«3sinx +x%2 4+ C 3sinx +C —sinx +x2+C sinx+2x+C

3.
BbruuciuTe HeonpeneneH bl UHTErpa [ xe®*dx.
1 1 6y _ x?
— e (6x — 1) +C ZeS(x—1)+C 6e™(x-6)+C R,
36 6 2
4,
BrrurcnuTe miomasns miockoi Gurypel, n300paxeHHON Ha PUCYHKE.
5 /
4
y=2x2"+1
3 » B —
2
-2 5 o 1 4 3 4
S.
BoruncnuTe onpeneneHHbIH HHTETpal © fulx - sin(mx?) dx.
6.
Haiinute obmee permenne qudGepeHINaTbHOTO YPaBHEHHS V' = COS X.
«*—cosx+ Cix+C, |Cicosx +C; —cosx+ C —cosx+x+C
7.

v L1 _ f —
Haiinute obmee pemenne guddepennuansHoro ypapaeaus Y — 4 +4y =0,
€82 + Coxe? | cre?* + 20,62 e?* 4 xel* Ce2*
8.

GV . .
PR Hailinure TpeTHii 4neH az 3TOro psana.

JlaH 9UCIIOBOM PSII 2oy

9.

| OTMeTBTe pacXosmuiics YUCIOBOI PSII.




D D D P
n=11 nzln3 nzln2 n—1€ﬁ§

10.

Haiinure paauyc cX0IMMOCTH CTENIEHHOTO psja:

Zm (x — 1" - n?
n=1 3n

KonTponbhas pabota

Bapuanr 1.
2(3x3 +4x% - 2)
1.B y = .
BIYUCIIUTH MPOU3BOAHYIO (DYHKITUN \/1+_X

2. Haiitu npousBogHyro  (QYHKIMH, 3aJaHHOM  MapaMeTpUYEeCKU
x=(3t"+1) /3%,
y =sin(t*/3+t).
3. Haiitu mpon3BOIHYIO0 YKa3aHHOTO TOpsIIKA Y = (4X3 + 5)e2x+1, y" =2
4. HaiftTu uHTEpBaIbl MOHOTOHHOCTH U  JKCTPEMyMbl  (DYHKIIMH
X
y _-ZIH‘(;:E) — 3.
5. Haiitu yacTHbI€ MPOU3BOHBIE BTOPOTO MOPSAKA (QYHKITUH:
Z=X?CoSYy+ Yy’ CosX —2xy —3.
6. Haiitu monubiit auddepeHiman neporo nopsiaka GyHKIUuU:
z = In(x?y +3xy?).
7. UccnenoBath (QyHKIMIO Ha SKCTPEMYM: Z = —x%y + xy? + 4xy
8. Haiitn mpown3BogHbIe (PYHKITNH, 3aJaHHOW HESIBHO: 2? = x(ysinx+cosz).

9. Haiitu nmpousBoaHy0 (GYHKIIMK B TOYKE M, MO HAMpaBlIEHUIO BEKTOpa &
r oI
cu=X 4y 42t a=1+2)-2k,M;(3,-4;5).
10. CocraBuTh ypaBHEHHE KacaTeIbHOU MIOCKOCTH M HOPMAaIbHOU MPsIMOU
B Touke My(1;2;25); 2=3x>—4y> +10xy +15.

Bapuanr 2.

N1+ X
5x°+ X

2. Haiitu npousBoaHyr0  (DYHKIMH, 3aJaHHOW  TApaMETPUUECKH
X =+1-17,

y =tgv1+t.

3. Haiitn IIPOU3BOHYIO YKa3aHHOI'O IopsiiKa
y=e7(cos2x—3sin2x), y" =?

1. Beraucants npousBoiHyt0 GyHKIUN Y =




4. HaiiTu wuHTEpBaJIbI MOHOTOHHOCTH M  JKCTPEMYyMBbI  (YHKIIUU
y = (2x + 3)e2(x+1),

5. HaiiTi yacTHBIC IPOU3BOHBIC BTOPOTO MOPsAKa (PyHKIIHH:

z=2xy—e* +3x’y-5.

6. Haittu mosnbii nuddepeniman nepBoro nopsaka GyHKuu: u = In \/2 :
X

7. ViccmenoBaTh GYHKIMIO HA SKCTPEMYM: Z = 2X2y — Xy +3Xy
8. Haiitn MIPOU3BO/IHbBIE GyHKIHH, 3aJIaHHOMN HESBHO:
z=xysin(x—2y+2).

9. Haiitn npon3BoHyI0 (pyHKIIMY B TOUKE M, IO HANPABJICHUIO BEKTOPA & '
_ x—zr ¢ [
u=5%"+arctg, |[——;a=j+k;M;(110)
y

10. CocraBuTh ypaBHEHHE KacaTeIbHOW MIOCKOCTH M HOPMAaJIbHOU MPsIMOU
B Touke My(1;2;2,); Z=4x>—2y° +6xy—16.

Jnst Tekymero koutpoJs TK3:
[Tposepsiemass kommerenmus: OIIK-2, OIIK-2.1 — O6nagaeT HaBBIKAMH
NPUMEHEHHUSI MaTeMaTHYECKOTO ammapara.

Tect
1. CoObiTHe, KOTOpOE MOXKET JHOO0 TPOU30WTH, JHOO HE MPOU3OUTH,
Ha3bIBACTCA
* cydaifHbIM COOBITHEM
HEBO3MOKHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSATHBIM COOBITHEM
2. CoOpbiTust A 1 B, KOTOpBIE MOTYT MPOU30UTH OJTHOBPEMEHHO B pPe3yJbTaTe
OJIHOTO OTIbITa, HA3BIBAIOTCS
* COBMECTHBIMU
HECOBMECTHBIMU
3aBUCHMBIMHU
HE3aBUCHUMBIMHU
3. Uucno pasmenieHuit U3 N 3JEMEHTOB MO M AJIEMEHTOB BBIYHCISIETCS IO
dbopmye:
nt . n! . m! .
(hn—m)!’ mi(n-m)!"  (n—m)!’
4. BeposiTHOCTh JOCTOBEPHOTO COOBITHS paBHaA...
5. CKOBKMMH CITOCOOAMHU Ha MOJIKE MOKHO PACTIOJIOXKUTD 5 KHUT?
6. Yucno pasmenieHuit u3 N saementoBmo M ¢ IMOBTOPEHUSIMU PABHO. ..
A nt | nt —_ n!
o (n-m) mi(n—m)!" m!

(n—m)!



7. Ecnu coOwbiTist A 1 B B3aMHO HE3aBUCUMBI, TO YCIIOBHAsI BEPOSTHOCTH
P(A/B) paBHa...
P(B); P(A); Sran 0

8. Monery nonOpackiBaioT 5 pa3. KakoBa BeposTHOCTH TOTO, 4TO 3 pasa
BBITIaJIET repb?

9. bpocator wurpanbHyt0 KocTb. CKOJBKO 3JEMEHTOB  COJECPKUT
MIPOCTPAHCTBO AJIEMEHTAPHBIX UCXOJIOB JaHHOTO OIbITa?

10. KakoBa BepOATHOCTh BBIHYThH JIaMy U3 KOJIOABI B 32 KapThl?

KontposnbHas pabota

3apaya 1. BBMHCINTE BEPOSITHOCTH COOBITHH, MOJB3YSICh (GopMyIaMu
CJIOXKEHUS U (WJIN) YMHOKEHHUS BEPOSITHOCTEM.

3agaya 2. BpIUKMCINTE BEpPOSTHOCTH COOBITUH, MOJB3YSACH (HOPMYIIOM
MOJTHOM BeposiITHOCTH U (vin) popmyroit baiieca.

3agaya 3. BplMcCIUTh BEpPOSTHOCTH COOBITHMH, MOJB3YACH (HOPMYJION
bepHynu, ciencTBUsIMU U3 HEE, WK €€ aCUMIITOTUYECKUMHU MPUOITHKEHUSIMH.

3amava 4. 3a1aH 3aKOH paclpeieeHuss JUCKPETHOW CIIy4ailHON BEJTUYUHBI
X. Haiftu matematuueckoe oxuaanue, gucnepcuto. [loctpouts rpaduk QyHKIuu
pacrpeiesieHrs BEpOsITHOCTEH clTydyaiiHON BETUYHHBI X.

3agaua 5. HenpepwiBHas ciyvaiiHas BenuunHa X 3ajmaHa  (yHKIHEH
pacnpenenenus BepoaTHocTe. Tpelyercs: a) HalTH MIOTHOCTb pacHpelesIeHUs
BEPOATHOCTEW; ©0) HAMTH MaTeMaTU4YecKOe OKUIaHHUE, AMUCIEPCHUI0, CpelHee
KBaIpaTUYECKOE OTKJIOHEHHE; B) MOCTPOUTH TpadUK TMIOTHOCTH pPaCTpEeICHUS
BEPOSATHOCTEM.

3amaya 6. [lo naHHBIM BBIOOPKH COCTABUTH JUCKPETHOE CTAaTUCTUYECKOE
pacnpeneneHue. HallTu HECMEIIEHHBIE OLEHKHM MAaTEMAaTHYECKOTO OXUAAHUS U
JUCIIEPCUM T€HEPATbHON COBOKYIMHOCTH, MOCTPOUTH CTATUCTHUYECKYIO (DYHKIUIO
pacrpeneneHusl.

3amaya 7. Ilo fgaHHBIM  BBIOOPKM  COCTaBUTh  CTaTHUCTHUYECKOE
pacnpenenenue. [locTpouTs rUCTOrpaMMy 4acToT, rpadvK HAKOIUJICHHBIX YacTOT.
BbluncIuTh HECMEIIEHHBIE TOYEYHBIE OLEHKUM MapaMeTpoB TIeHEpabHOU
COBOKYITHOCTH.

Bapuanr 1

1. YCTpolCTBO COCTOMT M3 3 BJIEMEHTOB, PabOTAIOIIMX HE3aBUCHUMO.
BepositHocTi 6e30TKa3HOM paboThl (32 BpeMs t) MEpBOro, BTOPOIO M TPETHEro
3JIEMEHTOB COOTBETCTBEHHO paBHbI 0.6, 0.7, 0.8. HaliT BEpOSTHOCTH TOTO, YTO 3a
BpeMsl t 6€30TKa3HO Oy IyT paboTaTh TOJILKO JIBa DJIEMEHTA.

2. B nepBom smuke copepxkurcs 20 neranei, u3 HUX 15 cTaHIApTHBIX.
Bo Bropom 30 neranei, 3 Hux 24 crangapTtHeiX. B Tpetbem — 10 neranei, n3 HuX
6 cranmapTHbeIX. HailTh BEpOSITHOCTh TOTO, YTO CIIy4ailHbIM 00pa30M H3BICUEHHAs
JleTajb CTaHIapTHAs.



3. Ecnu B cpeanem seBmM cocTtaBisitoT 1%, KakoBa BEpOSTHOCTh TOTO,
yTo cpeau 200 yemoBeK OKa)keTcs yeTBepo JeBiie? KakoBa BEpOSATHOCTh Cpeau
200 yenoBek OOHAPYKHUTH HE MEHee 4 JieBIIeh?

4 X -7 -4 3 6 7 9
' p 045 0.1 02 005 0.1 0.1

0, x<1,
5. Fy (X)=4x-1 1<x<2,
1, X>2.
6. 4;4;3;5;5;4; 3,4, 3,5;3; 4,4, 5, 6; 3;5; 5; 3; 4.
7. 12; 14;8; 3; 9; 6,5; 7; 7; 6; 6; 13,6; 4,8; 12,7, 6,2; 9,3; 6,1, 2,9; 3,7, 5;
4
8,4;59; 10/4; 3,8; 2, 54, 7,6; 3,9; 6; 11,4, 3; 6; 3; 3; 3;4,9; 10,1; 9,5; 7,1,
4,1
8,8;6,2;9,6; 10,1; 10,8; 5,9; 13,6; 12,9; 12,4; 8,3
Bapuanrt 2.
1. JlBa ucTpeOuTeNsT OJHOBPEMEHHO aTaKyloT OoMOapAUpPOBIIHK.

BepositHoCcTh nonaanus B 60MOapaupoBIIMK oHOTO uctpeoutens 0,5; BToporo —
0,4. HaiiTu BEpOSITHOCTh OJTHOTO IOIAIAHUS U IBYX NOMAJaHHM.

2. HekTto, 3a0nyquBIIKCh B JieCcy, BBIIIEN Ha MOJISHY, OTKyAa BeEJO 5
nopor. M3BecTHO, 4TO JJisl pa3IMUHbIX JOPOT BEPOATHOCTH BBIXOJA U3 JIEca 3a Yac
cooTBeTCTBEHHO paBHblL: 0.6, 0.3, 0.2, 0.1, 0.1. Onpenenuts BEpOATHOCTH TOTO, YTO
3a0JTy AMBIIUNACS TIOIIEI 110 MEPBOM 10pore, €Clii U3BECTHO, YTO OH BBIIIET U3 Jieca
yepes vac.

3. B HexoTopoMm cemelicTBe 8 nereil. BeposATHOCTh POKICHHS MallbuKMKa
uiu aeBoyku pasHa 0,5. HailTu BeposITHOCTb TOTO, YTO a) uMeeTcs 4 MaJlbunka u 4
JIEBOYKH; 0) YMCIIO0 MATTBYUKOB 3aKITIOYEHO MEXKITY 2 1 6 (BKIIOYUTENHHO).

4 X -5 2 6 7 9 11
' p 04 03 01 005 005 0.1

0, X <0,

X2
5. Fy () = 5 0<x<3,

1 X > 3.
6. 12: 13;10; 11; 12; 9; 11; 13; 14; 15: 15: 12;: 12; 10; 11: 9: 8: 7;: 7: 7.
7. 1:5:5;14; 12,3; 9,1; 10; 4,7;: 5,1;: 5,3; 4,9;: 3,8; 10,7; 11,3; 11; 5,8;
45:26:74:58

3,1:45:77:83:8:9,2:4:9,4:6,7,6;8:84:3,7:29:4,1: 7,3:5;:8,2: 9; 10
11; 13,5;12,9; 12,5; 11,6; 11,4; 10,1; 12,8; 5,1; 9.

Komnoksuym.
Teopernueckue BOIIPOCHI 1JIs1 KOJIJIOKBUYMA:
1. Marpuiia, pasMepHOCT, MaTpulbl. JIMHENWHBIE JOEUCTBUS HAJ

MaTpULIAMH.



IIpousBenenue marpun. TpaHCIIOHUPOBAHHUE.

Onpenenurens maTpunbl. CBOKWCTBA ONIPENEIATENS.

Meron Kpamepa pemieHnst CuCTeM JIMHEWHBIX YPABHEHUH.
Hampasnenue u 1yimHa BEKTOpA.

KonnnHaeapHbie BEKTOPBI, KOMILJIAHAPHBIE BEKTOPHI.

[Ipoekuust BekTopa Ha uuciao (ompeneneHue, Qopmyna Ul
BBIUMCIIEHUS] IPOEKIMH, CBOMCTBA).

Noakowd

8. CkansipHoe TpPOU3BEJACHUE BEKTOPOB, €ro CBOMCTBA. YTOJN MEXIY
BekTOpamu (hopmyra).
Q. BekTopHoe mpous3BeaeHUE BEKTOpPOB, €ro cpoiictBa. dopmyna s

BBIUMCJICHHS] BEKTOPHOTO MTPOU3BEACHHUS, BEIUMCICHHUE TIOMIAICH.

10. CwmemanHOe MPOM3BENCHHE BEKTOPOB, €ro cBoicTBa. dopmyna s
BBIUMCIICHHS] CMEIIAaHHOTO MPOU3BEICHNS, BEIUUCICHHE 00BEMOB.

11. IIpenen yuciaoBoM MOCIEIOBATEILHOCTH, MIPEAE QYHKIIUH.

12. 3amedaTenbHBIC TPEICIbI.

13. DOKBHUBaJIEHTHOCTH.

14. IlpousBogHasi GyHKIUU OAHOU MEPEMEHHOM.

15. [IpaBuna guddepeHnupoBaHus.

16. TabGnuiia MPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

17. uddepeHuupoBanue CI0KHON QYHKIUU.

18. IlpunoxxeHus MPOU3BOAHOMN: HAXOXKICHNE HHTEPBAJIOB MOHOTOHHOCTHU
GyHKIIMHA, HAXOXKICHWE SKCTPEMYMOB, YpaBHEHHE KacaTeIbHOW K Tpaduky
(GyHKUIHU.

19. HeomnpeneneHHbIN HHTETPAIL.

20. TaGnuia mepBoOOPa3HBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.

21. CpoiicTBa HEONPEAEIECHHOTO HHTETPAIA.

22.  ®opmyna UHTETPUPOBAHUS TIO YACTSIM.

23. OmpeneneHHbIA UHTErPall.

24.  CBoiicTBa OMpeIeICHHOTO UHTETpaa.

25. Brbruucnenue mionianen miockux (GUryp, BEIUUCICHUE JITUHBI TYTH C
MOMOUIBIO ONPEAEIECHHOIO HHTETpaIa.

26. DyHKIHMH HECKOJIbKUX MIEPEMEHHBIX.

27. BbluncneHue 4acTHBIX MPOU3BOTHBIX.

28. I'pamueHT.

29.  OcHoBHbIE (HOPMYITBI TEOPUN BEPOATHOCTEH.

30. JluckpeTHble W HENPEPBIBHBIC CiIy4aiiHble BeMWYUHBI. OCHOBHBIC
3aKOHBI PaCIPEIEICHUS U UX YHCIOBBIC XapaKTEPUCTUKH.

TecToBbIC 3alaHvs OJI1 KOJIJIOKBUYMa.
1.

Jansl Toukn A(—1;4;6),B(0; 1; 5),C(—3;1; 1). Beruncanure cKaJIsspHOE IPOU3BEICHHIE

AB - CB.




Jlans! Bektopbl @ = T+ j — k, b = 37 — 2j + k. Boruucaure |b — d.

3.
Haiinure koopauHaThl BEKTOpa AB.

1

Y
A
2 = 1 2 3 4 T
\“B

-1
« (6; 1) [ (2:-1) [ (=1;6) [(4:1)
4,

‘—2 6
Beraucnure onpeaenurens 1 = ‘
5.
Jlanbl MaTpuIlel A = (é :3) uB = (_15 ?) Beruncnure 24 + B.
-3 0 —8 6 —4 3 7 —12
(7 2) (3 o) (7 3) A
6.
OTMeTbTE BEpHBIE DKBUBAJICHTHOCTH, JAeHCTBYIOIME ipu x — 0.
sinx ~ x ‘lnx—l—lwx ‘cosxwx ‘(l—l—x)m—lwmx
1.
OtmeTbTe BepHBIE (DOPMYIIBI.
{ —KOHCTaHTa.
C N fla—fg , ,
oy =fo-rfg |(5) =LA =7 © =0
g g
8.
OTMeTbTe BCE BEpHBIE (hOPMYJIBI.
, 1 1
(arctgx)' = cos)? (Inx)' = "
. s 1 ,

(arcsinx)’ = — (@) =a*

9.

Brruucnure nmponssoanyro Gpynknuu y = cos(5x? — 10).

—sin(10x — 1) | —sin(10x) | —10x - sin(5x2 — 10) | —sin(10x — 10)




10.

BerunciuTe mpousBoaHy0 GyHKIMH ¥y = x> - sinx.

x%(3sinx + x cosx) | 3x%cosx —3x%cosx | x?(3sinx — x cosx)

11.

o 4 2
HaI/I,I[I/ITC 3HA4YCHHC (I)yHKHI/II/I y = Z_g B TOYKE JIOKAJIbHOI'O MUHHUMYMaA.

12.

Ha pucynke uzo0pasken rpaduk npousBoaHoi pyukuuu v = f(x). Onpenenure mo rpapuky
KOJIMYECTBO KPUTUIECKUX TOUEK QyHKImK y = f(x).

12.

Ha pucynke m3o6paxken rpaduk npousBoanoi ¢pyukuuu y = f(x). 3anuiimre HHTEPBaIbI
BO3pacTanus GyHkuuu y = f(x).

y=f'(x)

13.




Ha pucynke u300paxeH rpaduk mpousBoganoi GpyHkiuu y = f(x). 3anummre HHTESPBAIbI
yobiBanus GyHkuun y = f(x).

4

-2

14,
Ot1MmeThbTe BCe BEPHBIE (POPMYIIBL.
[xtdx=n-x""14+C | cosxdx =sinx+C
1 dx
flnxdx:;—l-c fmztgx-i-(f
15.
Berumcinre Heonpenenennsiii nuterpan | (6x2 + 3)dx.
6x3 4+ C 2x34+3x+C 6x3+3x+C 2x3 4+ C
16.

OtmMmeThTe BCE BCPHELIC CBOMCTBA ONPECACIICHHOI'O UHTETpajia.

[ feodx = [ fx)dx

2 Feodx = £ fodx — [ f(x)dx , ¢ € (a; b)

[P f(x)dx=C- [”fx)dx, C — const

J; fdx=0

17,

Beraucnure miomnaap miockoi GUrypel, n300pakeHHON Ha PUCYHKE.




y=a’+1

18.

‘ HaiiguTe KpuTHuecKyro Touky QyHKIMU z = x2 + xy + y2 — 3x — 6y + 9.

19.

‘ HaiiauTe 9acTHYIO MPOU3BOJHYIO IO EpeMEHHOM x Gynkumu z = x°y + e¥ + cos(3x + 5y).

20.

Borurcnute miomans miockoi GpUrypsl, n300paxxeHHON Ha PUCYHKE.

N\ _ .3
\ / y=x"+2

JlJ1st MpOMesKyTOYHOM aTTeCTAllUN:

TeopeTnueckne BOMPOCHI K IK3aMEHY:

MaTpuubl 1 onpeaeJTuTe n

[Tonstne w™artpuubl. PasmMepHOocTs Marpuilpl. JuaroHanbHas MaTpuua.
Enunnunas matpuna. Jleiicteust Hag matpuuamu. CeorictBa. [IpaBuiio yMHOXKEeHUs
Matpull. TpaHncnoHupoBanue Marpuil. CBoicTBa AEHCTBUN Hajl MaTpUIIAMU.

Onpenenutenu. [opsinok onpenenurens. @opmyia pa3noKeHHs O CTPOKE
(cronbiy). CaotictBa ompenenutens. HeBbipoxaenHas matpuiia. Beraucienue



oOpaTHO# MaTpuIlsl (M0 anroputmy, metoaom JKopnana-I'aycca). Panr marpuiibt
(1Ba crtoco0a BRIUMUCIICHHS paHTa MATPUIIBI).

CucremMbl JJUHEHHBIX aJIre0panyecKux ypaBHEeHUH

Cucremsbl JIMHEWHBIX anredpandecKux YpaBHEHUI. Marpuna
ko3 durmenToB. CoBMeCTHbIE M HECOBMECTHbIE cucTeMbl. Teopema Kponekepa-
Kanemmm. Meton Kpamepa, B Kakux cirydasix OH IpUMEHUM. MaTpU4HbIi METO, B
KaKHX cydasx oH npuMeHum. Meton ['aycca.

AHaJIMTHYECKAs TeOMeTPHUA

IIpsamoyrosbHass ®  noJsipHass  CUCTEMbl  KoopauHar.  Dopmyisl,
CBSA3BIBAIOLIUE MPSIMOYTOJIBHBIN U MOISPHBIE KOOPIAUHATHI.

VYpaBHeHHE TMPsIMOW Ha IUIOCKOCTH, OCHOBHBIE BHIbl ypaBHEHHUH: oOliee
ypaBHEHHE, YpaBHEHHE MPSIMOW C YIIOBBIM KOIPPHUIMEHTOM, KaHOHHYECKOE
YPaBHEHHUE, YPaBHEHHE MPAMOM, MNPOXOIAIICH 4Yepe3 JABE 3aJaHHBIE TOYKH,
ypaBHEHUE MPSAMON B OTpe3Kax (HEOOXOIUMO 3amucaTh CaMH YPaBHEHHS U CMBICI
UX TapameTpoB). YToJI MEXAY NPAMbIMU ((POPMYIIBI JJIsl BHIYMCIICHHS ), YaCTHbBIC
ciyyau. DopMyna sl BBIYMCICHUS PACCTOSIHUS OT TOYKM JI0 MPAMOM Ha
IIJIOCKOCTH.

VYpaBHEeHUE IIIOCKOCTH B IpocTpaHcTBe. HopmanbHbll BeKTOp. OCHOBHBIE
BUJbl YpPaBHEHUI IIJIOCKOCTU: OOIllee YpaBHEHHE, YpaBHEHUE ILJIOCKOCTH,
IPOXOJSIIEH Yepe3 TPU 3aJaHHbIE TOYKH, YPABHEHHE IUIOCKOCTH, IPOXOISAIIEH
yepe3 3aJaHHYK TOYKY MNEPHEHAUKYISAPHO 3aJaHHOMY BEKTOpPY, YpPaBHEHUE
IUVIOCKOCTH B OTpe3KaxX, HOPMAJIbHOE YpPaBHEHUE IUIOCKOCTH (HEOOXOAMMO
3amMcaTb CaMH YPaBHEHUS M CMBICI X MMapaMeTPOB). YTOJI MEX]Y IIIOCKOCTSIMHU,
YacTHBIE caydan. PaccTosiHuE OT TOUKM J0 ITIOCKOCTH.

VYpaBHeHue mnpsamoil B npoctpancTtBe. Hampapnsrommii BekTop. OCHOBHBIE
BU/IBl YPaBHEHUM TNIPAMOM HAa IUIOCKOCTH: KAaHOHHWYECKOE ypaBHEHHE,
[ApaMETPUUYECKUE YPAaBHEHHMS, YPAaBHEHUE MPSIMOM, MPOXOASUIECH Yepe3 MIBE
3aJlaHHbIE TOYKH, OOIME ypaBHEHUS NPAMON (HEOOXOAMMO 3alucaTth Camu
YpaBHEHUSI U CMBICI UX MapameTpoB). YTOJI MEXIY NPSIMBIMH B TPOCTPAHCTRBE,
YIOJI MEXAY IPSAMOU U TIIOCKOCTBIO.

Kpuseie BTOporo mnopsnka. KaHoHWYecKue KpUBBIE BTOPOIrO MOPSIKA:
OKPYHOCTb, dJUTHIIC, TutiepOoIIa, mapadosia (BbIBOI ypaBHEHUH).

penena pyHkumnu

IIpegen ¢ynkuuu B Touke. IlepBwlii 3ameudarenbHbll mOpenen. Bropoit
3aMeyaTeNbHbIil  Tpeaesl. OKBUBAJICHTHbIE OECKOHEYHO Malible  (DYHKIUU:
OIpEIEJICHNE, OCHOBHBIE SKBUBAJICHTHOCTH.

IIpousBoanas pyHkuumn

Onpenenenue NPOU3BOAHOM, €€ T€OMETPUUECKHN CMBbICH. DOpMybl IJis
BBIYMCJIEHUS TPOU3BOJHOM CYMMBI, Pa3HOCTH, IPOM3BENCHHUS, YACTHOIO JBYX
¢bynkmuit.  IlpomsBognast  cnoxHOW — QyHKuUMU.  [IpouzgooHvie  OCHOGHbBIX
anemeHmapuelx @yukyui (3HaTh HaW3ycTh!). BbIBOA (opMyn sl BBIUUCICHUS
MPOU3BOIHBIX CIEAYIOMUX (PYHKIHMI: x", cosx,sinx,a”. [IpousBonHas dyHKINH,
3aIaHHON napaMeTpUYECKH. Jlorapudmuyeckoe muddepeHnrpoBaHue.
[Ipon3BoIHbBIE BHICIIUX MOPSAKOB.



Mpunoxenus npousBogHou. UcciaenoBanue (GPyHKUMH NPH NOMOLIU
MPOM3BOJIHBIX

Bo3spacranue u yobiBanue QpyHKIIMU, HEOOXOIUMOE U JOCTATOYHOE YCIOBHUS.
OkctpemyMbl  pyHkiuu. Heobxoaumoe ycnoBue skcTpemyMa. JloctaTouHoe
yCIJIOBHE dKCTpeMyMa (DYHKIIMH B TOUKE. BBITYKI0CTh, TOUKHU Mepernoa.

HeonpeneneHHbI MHTErPaJI

[lonarne HeonpeneneHHoro wuHTerpaga. (CBOICTBA HEONPEAEIEHHOTO
uHTerpana. ®opmyrna UHTErpUpPOBaHUA TO YacTsIM. Tabnuya unmezpanos (3HATb
Hau3yCTh!).

OmnpenesieHHBI HHTETPAJ

[lonsiTue ompeneneHHOro WHTErpaia. I'eomeTpuyeckuii cmbica (IMIIOMIAAb
KpuBOJMHENHHOW Tpaneuun). @®opmyna Herotona — JleiiOnuna. OCHOBHBIE
CBOICTBa OIpeesieHHOro uHterpaia. @opmysna UHTETPUPOBAHUS IO YACTIM IS
OIPEJEIICHHOI0 HHTErpaJIa.

DOyHKINH HECKOJBKHX IePeMEeHHBIX

Onpenenenne @HII. YacTtHble MPOW3BOJHBIE MEPBOTO Mopsnka. YacTHbie
IPOU3BOJHBIE BBICIIUX NMOpAAKOB. IlonHbl nuddepennman nepBoro u BTOPOro
nopsaakoB. JuddepennupoBanue HesIBHOM PYHKIMU. DKCTPEMYMbl (GYHKIUN ABYX
nepeMeHHbIX. HeoOxoaumoe ycioBue skctpemyMa ((hopMyIupoBKa), 10CTATOYHOE
yclioBUE dKcTpeMyMa ((hOpMyITHpPOBKA).

JAu¢ppepeHunanbHbie ypaBHEHUS

OO6uuit Buj, od1iee pemieHue, oomuil narerpai. YactHoe pernieHue. 3aaaya
Komm. /[V nepsoco nopsoxa: ypaBHEHUsI C pa3feisIOMIUMHUCS TEPEMEHHBIMU,
OJIHOpOJHbIE Au(depeHanbHble YPaBHEHHUS], JIMHEWHbIE, YpaBHEHUs bepHyu,
ypaBHEHUsI B MOJHBIX AUQdepenHnmanax (KaHOHUYECKUI BUJ, METOJbl PEIIEHUs
KQ)KJIOTO TUIA YPAaBHEHUN ).

Jluneitnpie omHoponubie auddepenimanbabie  ypaBHenus |l mopsiaka.
Crpykrypa obmero pemenns JIOIAY |l  mopsaka ¢ IMOCTOSHHBIMU
kodhurmenTamu. XapakTepuCTUUECKOE ypaBHEHUE, BUJ OOIIETO PEIICHHS IS
KaXJ10ro 13 ciydaeB (D >0, D=0, D<0). O0muii Bua JUHEHHOTO HEOTHOPOIHOTO
AY 1l nopsnka. Ctpykrypa obuiero pewmenus JIHAY |l nmopsiaka. Teopema o
HAJIO)KECHUU PELICHUMN.

Teopusi BeposiTHOCTEH

[IpocTpancTBO  2NeMeHTapHBIX  cOObITHH. HecoBMecTHbIE  COOBITHS.
Omnepanuu Hai COOBITUSIMU.

Ornpenenenus BEPOSITHOCTH: KJIACCHYECKOE, reomerpuyeckoe. CBOWCTBa
BEPOSITHOCTH.

YcnoBHass BepoATHOCTb. Teopema yMmHOXeHMA. Dopmynia MOJHOU
BepositHocTH. Dopmyna baileca. Cxema wucneltannii bepnymm. ®opmyna
bepnymm.

JluckpeTHble, HENpPEPBIBHBIE CIy4YalHbIE BEJIWYMHBL. Pacnpenenenue
ciaydaiHbiX BenuuuH. DyHKIMSA pacnpeneneHus: JUCKPETHOW W HENPEPBIBHOU
ciyyaiiHbIXx BenuuuH. DopMmyrna Uisi BBIYKCICHUS BEPOSTHOCTU MOIMAJAHUS
CIIy4allHOM BEJIWYMHBI B HHTEPBAI. [IIOTHOCTH BEPOATHOCTEM HENPEPHIBHOM
CIIy4yallHOW BeM4HMHbI. CBOMCTBA MNIOTHOCTH.



MaremaTtndeckoe oxxkuganue. CBOHMCTBA MAaTeMAaTHYECKOrO OXKUJIAHUSL.
Hucnepcusa. CpoiictBa pgucnepcuu. CpenHee KBagpaTUYECKOE OTKIOHEHHUE.
dopmysbl i1 BBIYMCICHUS MaTEMaTHUYECKOTO OXHUAAHUS W JUCIICPCHUU IS
JMCKPETHBIX U HETIPEPBIBHBIX CIIyYalHbBIX BEIUYHH.

MaTtemaTH4yecKasi CTATUCTHKA

Bribopka.  Cratuctuyeckoe pacmpeicieHue. BapuallMoHHBIA — psi.
['ucrorpamma, rpaduK HAKOIUICHHBIX YacTOT. OMIUpUYecKas (yHKIUs
pacripenieneHus. TodyeuHble OILIEHKH MapaMeTpOB paclpeieieHus: BhIOOPOUYHOE
CpenHee, BRIOOpOYHAs AUcTiepcrs (MCIpaBieHHAas, HEUCIIpaBIeHHas ), BLIOOPOYHOE
CpeaHee KBaApaTHIECKOE OTKIOHEHUE.

3a1auu K 9K3aMEHY:
ba3oBast CII0KHOCTB:
1. Beruucnure onpeaeauTesb Y4eTBEPTOro MopsiiKa:

2 3 4 -1
-2 1 0 3
1 3 5 -6
3 -1 3 0
2. Pemmte cucteMy MaTpUYHBIM CIIOCOOOM:
2Zx+y+z=1,

x —4y+2z = -1,
3x —y+2z=0.
3. 3amaun 1Mo aHATUTHYECKON TeOMETPUH Ha MIOCKOCTH M B TIPOCTPAHCTBE:
3.1 CocraBbTe ypaBHEHHE MPSIMOU, TPOXOISIICH yepe3 TOUKY A(1, 3) mapajieIbHO
psAMOit 1,, eciii mpsimMast I, MPOXOAUT Yepe3 TOUKU M, (—3,5), M, (1, —2).
3.2 CocraBpTe ypaBHEHHE IUIOCKOCTH, TMPOXOIAIIEH  dYepe3  TOYKHU
A(1,3,0),B(-2,4,1),C(2,0, —3).
3.3 HaiiguTe TOUKy mepeceueHus mpsMoii [ 1 TIIOCKOCTH ()
x—1 y+2 z-1
b =3 =71
0:3x—4y+z-5=0.
3.4 CocraBpTe KaHOHMYECKHE YpaBHEHHs TpSIMON [, 3aJaHHONW OOIUMHU
YPaBHEHUSIMH:

—x+y=1,
; {5x+y—z +2=0.
3.5 CocTaBbTe MapaMeTpUYECKUE YPaBHEHUS MPSIMOU, MPOXOAIIEH Yyepe3 TOUKY
A(—1,1,—1) napamienpHO ONpAMon [, eciu
x—1 y-—-2 Z
b= =73 —1

4. TuddepenumpoBanre GyHKINHU OJHON EepeMEHHON

4.1. Haligute mMpOM3BOIHYIO CIOXKHOW (PYHKITUU Y



y:cos(3x2+ex); y =arcsin/3x-1; y=LX3;y:Iog4 x-(5+\/e7).

()

4.2. Haiiure npon3BoaHyto (GYHKIHH Y, , 33aHHON MapaMeTpUYecKH:

=gj 34 :\/t_, y: .
y =sin®t; y 1+t2

5. HacTHble IMPOU3BOAHEBIC q)YHKHI/II/I HCCKOJIBKHUX IICPCMCHHBIX

5.1. Haligute yacTHbIC MPON3BOAHBIE (PYHKIIHH:
z=x3+4xly—y3 z=In(x2 +y?2),z = (x* — 2y*)3, z = /1 — 4x2 + 1053,

z =sin?(8x—2y), Z= J,
X

5.2. HaiiguTe 9acTHBIC HpOI/I3B0)j[HBIe q)yHKuI/H/I 3aJIaHHOM HESBHO:
e’ +cos(x + y) xyz =0, HalTH Z, z

6. HeonpeneneHHslit HHTETpa

6.1. Berancnure HEONpeIeIeHHBIN HHTETPA OT APOOHO-PAIMOHATEHON (PYHKIINU:
2

XS+ X+2 X+2 X+1 X+4
dx ; —  dx; ——dx;
Foama™  Lieacg™  12e9™ o
J~ X+5
2+4x+13

6.2. BpluncnuTe — HEOMpENETCHHBIM  WHTETpall,  HUCHONIB3yd  (Qopmyry
VHTETPUPOBAHUS 110 YACTSM:

3x+5)cos2xdx; [(2x—7)e>*dx; [(3x +x]Inxdx .
(3x+5) (2x-7)€’ ’

6.3. Beruncnure HeonpeaeaeHHbI UHTETPaJl OT TPUTOHOMETPUIECKON (PYHKITUU:
jsin5 X C0s2 Xdx ; J-sin2 x cos™ xdx .

7. Jlns ydactusi B CTyACHYECKHUX OTOOPOYHBIX COPEBHOBAHUSX OTOOPAHO W3
NepBOM Ipymnmbl Kypca 4 CTyAeHTa, U3 BTOPOH — 6 CTYJIEHTOB, U3 TpPETheH — O.
BepoaTtHOCTH TOTO, 4TO CTYAEHT M3 NEPBOM, BTOPOU M TPETHEN I'PYIIN MOMAAET B
COOpHYIO UHCTUTYTa, COOTBETCTBEHHO paBHbI 0,9; 0,7; 0,8. OauH 3 0TOOpaHHBIX
CTYyJICHTOB B HTOre mnonai B cOopHyr. KakoBa BepOsSITHOCT TOr0, 4YTO OH
MPUHAJIeXKAN K IEpBOM rpymme?

8. Pacnpenenenue ciayyailHoi BenuuuHbl X 3aaaHo Tabnuiei. Haittu dyHkuuio
pacnpeneneHus, noctpouth €€ rpaduk. Halith matemaTmdeckoe OXUIAAHUE U
JIUCIIEPCUIO CIIyYallHOW BEJIMYMHBI X .

X 0 1 3 4 5 6
p 0.1 0.15 |0.05 ]0.2 045 |0.05




[{oBrINIEHHAS CITOKHOCTD:

1. Pemure cucremy meroaom ["aycca:
5x1 + 4XZ ‘I‘Xg + 3X4 = —5,
le‘l‘XQ ‘I‘Xg +4X4 :2-,

11 ?}X1+2.X'2+X3 +X4:—3,
X1+ 3x; —2x3+ 2x, = —4.

3x1 + 4x2 +ZX3 + Xag = 16,

12 x1+7x2+x3+4x4=23.
) 2x1+xz+313+5X4=10,
4x1 — 3x2 +4X3 + 6.[4 =1.
xl +2}£2 — 3X3 +4X4 = 7,
13 2x;+5x5 +x3 —2x, =5,

3x; — 7x5 +4x3 + bxy, = —11,
7x1+ 2x; —x3+ 11x, = 6.
3. [Ipunoxenus mpou3BOAHON (PYHKIIMHU OJTHOM EPEMEHHOU
HalimuTte wuHTEpBajgbl MOHOTOHHOCTH, OKCTPEMyMbl (GYHKIMA U HHTEPBAJIbI
BBITYKJIOCTH (DYHKIMU: y = 2In (ﬁ) - 3.
4. ITpunokeHus YaCTHBIX MPOU3BOIHBIX
HaitnuTe sKkcTpeMyMbl QYHKIHU: 7 = —x2y + Xy + 4xy
5. [IpunoxeHus: onpeaeaeHHOro HHTerpaa
5.1. Beruncinure JUIMHY AYTY KPUBOM, 3aJaHHON apaMeTPUYECKUMH YPaBHEHUSAMHU
x =4(2cost—cos2t),
y=4(2sint-sin2t), 0<t<nz.
5.2. Bpiuucaure miomanas (UTYpPHl, OTPAaHUYECHHOM Tpadukamu QYHKIIHA
1/x
e
y=—, y=0, x=2, x=1
X
6. Cnydaiinas BenuunMHa X 3amaHa (yHkmueil pacmpenenenus F, (x). Haiitu

IJIOTHOCTD PACIIPCACICHUA, MATCMATHYCCKOC OKUAAHHUC U JUCIICPCUTO CquaﬁHOfI
BCINYUHBI.

0, x<0 0, X <2

2 2

F (X) = ; , 0<x<2 F (X) = X?—l, V2 <x<2
1, x>2 1, x>2
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