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

Llenpto W3y4deHWs] AUCHMILIAHBI SIBISETCA TEOPETHUYECKOE OCBOCHHE
OOyJaloOIUMHUCSI OCHOBHBIX pa3/IeJioB JIMHEWHOH anreOpbl, MaTeMaTHUYECKOTO
aHallM3a, TEOPHH BEPOSTHOCTEH M MATEeMAaTHYECKON CTaTHUCTHKH, HEOOXOIMMBIX
JUIST TIOHMMAaHUS pPOJIM MaTeMaTHKH B TPO(ECCHOHATBHOW NeATeIhbHOCTH;
dbopMHUpOBaHUS KYJIBTYpPhl MBIIUICHHS, CIIOCOOHOCTH K OO0OOIIEHWI0, aHaIU3y,
BOCIIPHUATHIO WH(OpPMAIMK, MOCTAHOBKE IIEJIM U BHIOOPY MyTeH €€ MOCTIKCHWS,
OCBOCHHSI OCHOBHBIX METOJIOB JHUCIMIUIMHBI, TPUMEHSEMBIX B PEIICHUH
poecCHOHANTBHBIX 33/1a4 U HAyYHO-UCCIIEI0OBATEIBCKON ACATEIHHOCTH.

3afgaun TUCIUTUINHBL:

JIaTh TPEACTABICHHE O POJM MaTeMaTHUKH B TpodecCHOHATHLHOU
NEeSTEeIbHOCTH;

MO3HAKOMUTH ¢ HEOOXOAMMBIM MOHATUHHBIM aNlapaToM JUCITUIUIHHBL

chopMHUpOBaTh YMEHHUS pEIIaTh THUIIOBBIE 3a7a4d OCHOBHBIX Pa3/IeiioB
JUHEHHOW anreOphl, MaTeMaTHYEeCKOTO aHaliu3a, TEOPUU BEPOATHOCTEH W
AJIEMEHTOB MaTeMaTHUYECKOU CTaTUCTUKH;

OCBOWUTH THUIOBBIE METOJbl MATEMATHUYECKOTO HCCIIEIOBAHUS TMPHUKIIATHBIX
BOIIPOCOB 0 CHEIHUAIBHOCTH;

chopMHpPOBaTh YMEHHE WCIIOJIL30BaTh MAaTEMAaTHYECKUU ammapaTr TpH
M3YUYCHUU PEATbHBIX MPOIICCCOB W SIBJICHHM.

Komnerenmu u uHIUKATOPBI, (PopMuUpyeMbie y 00ydaronuxcs:

KOI{ U HAMMCHOBAHUEC KOMIICTCHIIUN KOI[ 1 HAUMCHOBAHUC HHIAMWKATOpa

OIIK-1 — CriocobeH periats THUIIOBbIE
3a/1aud IPOPECCUOHATIBHON
NesITeIbHOCTH HAa OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MaTe€MaTUYECKHUX, OIIK-1.1 — O6nagaeT HaBbIKAMU TPUMEHEHUS
€CTeCTBEHHOHAYYHBIX U MaTeMaTH4YeCKOro amnmnapara
o01enpogecCHOHAIBHBIX TUCIHILIAH C
IpUMEHEHHEM UH()OPMAaILIMOHHO-
KOMMYHHKAIITHOHHBIX TEXHOJIOTHHA

2. Mecto aucuuninHbl B cTtpykrype OIl
[Tocnenyromme aucuuIuiMebl (Moaynu), npaktuku, HUP, np.:
— @dusuka,

— XuMmus,

— DkoJorus,

— Teopus 3BomronnH,

— Bsgexaenue B mpodeccnoHanbHyIO 1€ATEIBHOCTD,
— 3oonorus,

— Bopasble pactenus,

— buonoruueckue 0CHOBBI pbIOOBOJICTBA,

— T'eneruka,



— Mertoast ppIO0X03SHCTBEHHBIX UCCIEAOBAHUM,
— IIporpamMmmHoOe oGecrieueHrne 1 MporpaMMUpOBaHUEe B IPodeccHoHaIbHON

JEATEIIbHOCTH,
— VYueOHas mpakTHKa (TEXHOJIOTHYECKAas).

3. CTpyKTypa H cojep:KaHue AUCHUITUHBI
3.1. CTtpykTypa AMCUMILIHHBI
Jlnst ouHol popMbl 00yUeHUSI

Bun yuebno# paboThl Beero | Bcero | Cemectp
3E 4acoB 1
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI 7 252 252
KOHTAKTHAA PABOTA* - 139 139
AYJIUTOPHAS PABOTA 3,33 120 120
Jlexuun 1,44 52 52
[IpakTrueckue (CEMUHAPCKUE) 3aHATHUS 1,89 68 68
JlaGopatopHbie pabOThI - - -
CAMOCTOSITEJIbHA Sl PABOTA OBYYAIOLLETOCA | 3,67 132 132
[IpopaboTtka yueOHOTO MaTepuaa 2,67 96 96
KypcoBoli npoekT - - -
KypcoBas padota - - -
[loaroroBka K MpOMEKyTOYHOM ATTECTALUU | 36 36
[TpomexxyToUHas aTTECTALINS: 3

3.2. Copep:xxaHue OUCUUILIMHBI, CTPYKTYPMPOBAaHHOE MO pa3jejaM H

BHUIAM 3aHATHH

Pa3nensl Pacnpenenenue ®opmel 1 | THAECKCH THAMKATOPOB
JUCHUTUIUHBI 2 TPYJIOEMKOCTH BT hopMHupyeMBbIX
§ 10 BuJIaM y4€OHOM pabOThI | KOHTPOJIS KOMIIETEHIIHI
o = G : S
2 8| 5| 3
Paznen 1. Beenenue B | 66 16 18 32 TK1 OIIK-1.1 3YB
TUHEHHYIO anredpy u
AHATTUTUIECKYIO
TEOMETPUIO
Paznen 2. Benenue B | 102 24 34 44 TK2 OIlK-1.1 3YB
MaTeMaTUYeCKUil
aHaJu3
Paznen 3. Beenenue B | 48 12 16 20 TK3 OIIK-1.1 3YB
TEOPHIO
BEPOSATHOCTEM 51
MaTEeMaTHYECKYIO




CTaTHUCTUKY

OK3ameH 36 36 OM1 OIIK-1.1 3YB
Hroro 3a 1 cemectp 252 52 68 132

UTOroO 252 52 68 132

3.3. Conep:xkanme TMCHUIIAHBI

Paznen 1. BBenenue B MMHEHHYI0 alireOpy U aHATUTUYECKYIO T€OMETPHIO

Tema 1.1. MaTpuiibl U onpeaeauTeNn

[Tonatue marpunpl. J[eWcTBUA HAJ MaTpullaMd, CBOWCTBA JCWCTBUU HAa
MaTpHIlaMu. DJIeMeHTapHbIe TPeoOpa30BaHUs MATPHIL.

Onpenenutens Matpuilbl. CBOWCTBA ompeaeauTess. MeToasl BbIYUCICHUS
onpenenuteneid. @opmMyira pazoKeHHs 10 CTPOKe (1o cToJoIy). PaHT MaTpHIIbL.

OOparHast MmaTpuiia. Y CJIOBHE CYIIECTBOBAHMS OOpPAaTHOW MAaTPHUIlbl. MeTOo b
HaXOXKJeHUsT 00paTHON MaTPHUIIHI.

Tewma 1.2 CucteMbl JIMHEWHBIX ATeOpanyecKuX ypaBHEHHM

Cucremsbl nuHeHBIX ypaBHeHul. Teopema Kponekepa-Kanemnu. Pemenue
CUCTEM JIMHEHHBIX YypaBHEHUU MeroaoM Kpamepa, MaTpUYHBIM METOJOM.
Pemienue cucrem JIMHEWHBIX ypaBHEHUN MeToa0M ['aycca.

Tema 1.3 Bektopsl

[Tonarue BekTopa. KoopaumnaTel BeKkTOpa, JuMHaA BekTopa. KommmHeapHbie
BEKTOPHI, YCIIOBUE KOJUIMHEApPHOCTU. KomraHapHble BEKTOpbI. JleMCTBHUS HaL
BeKTOpamMu B KoopauHaTHOM ¢opme. I[Ipoeknust Bektopa Ha ock. CBoiicTBa
nmpoekuuu. JleneHne oTpe3ka B 3aJaHHOM OTHOUIEHHWHM, KOOPAMHATHI TOYKHU
JICJICHUSL.

CkansipHo€e MPOU3BEACHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO MTPOU3BEICHUSI.
BekTopHOoe npOM3BEACHHE BEKTOPOB, CBOMCTBA BEKTOPHOTO MPOU3BEICHUS.
CwmenranHoe mpou3BEICHUE BEKTOPOB, CBOMCTBA CMEIIIAHHOTO MPOU3BEACHHUS.

Tema 1.4 Ananutuyeckas reOMETpHs

JlekaptoBa cucrtema koopauHaT. [IpeoOpa3oBaHusi CHUCTEMBI KOOPJUHAT.
[lonspHas cucrema KOOpIUHAT.

YpaBHEeHHE NPSAMON Ha MJIOCKOCTH. YTOJ MEXAY NpsAMbIMHU. PaccTosiHue OT
TOYKH JI0 MPSMOM. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE. PaccTosiHue OT TOUKH
JI0 TIOCKOCTH. Y PaBHEHHE IIPSMOU B MPOCTPAHCTBE. YTOJ MEXAY MPSAMBIMHU. YOI
MEXIYy NPSMOUW M IUIOCKOCTHIO. KpuBeie BTOpOro nopsaka. KanoHmyeckuid BUJ
KPHUBBIX BTOPOIO MOPSIAKA.

Pa3nen 2. BBenenue B MaTeMaTHUECKUN aHAJIN3

Tema 2.1 UucnoBble MHOXKECTBA

[Tonsitne MHOXecTBa. Pa3znuuHble BHUIBI YUCIOBBIX MHOXECTB. MHTEpBaIL.
OxpecTHOCTh TOYKH. MOIIHOCTE MHOXeCTBAa. (OTOOpaXeHUs: CIOPBEKIHS,
uHabeknus, ouekius. [louarue ¢pynkiuu, rpapuk ¢pyakimu. ObpatHas QyHKITHS.
OcHOBHBIE dTIeMEHTapHbIC (PYHKINH, UX Tpa(UKU U CBOMCTBA.

Tema 2.2 Teopus npenenon

Yucnosas 1ocieqoBaTeabHOCTh. lIpenen 4uciioBor MoCienoBaTEIbHOCTH.
CBolicTBa Mpe/esia YuCIOBOM MOCIEA0BATEIIbHOCTH.

[Ipenen ¢yuknuum B Touke. CBoicTBa mpenena (yHkuuu. [lepBbiit
3aMeuaTeNbHbIA TMpeaes, BTOPOM 3aMedaTeIbHbId Npeaeia. OKBHUBAJIECHTHOCTH.
OnHOCTOPOHHKE MPEEIBI.




Onpenenenue GyHKIMH, HEIPEPHIBHON B TOuke. Touku pa3peiBa GyHKIHUU.
CBoiicTBa (QyHKIIHMI, HEMIPEPHIBHBIX HAa OTPE3KE.

Tema 2.3 [IpousBogHas GyHKIIUN OJHON MEPEMEHHOM

[lonsitTne mnpousBoAHON (GYHKIUMU B Touke. I[IpOM3BOAHBIE OCHOBHBIX
aneMeHTapHbIX GpyHkuuid. [IpaBuna nuddepenumpopanus.

[IpousBogHasi clokHOW  (yHKIMH, JorapupMuyeckas TPOU3BOIHAS.
[IpousBoaHass (GyHKIMM, 3a7aHHON Napamerpuyecku. [IpomsBojgHas QyHKIUWH,
3alanHON HesiBHO. [IpouwsBonHas oOpatHoM ¢yHKuuu. [Ipous3BoaHBIE BBICHIMX
MOPSIAKOB.

Tewma 2.4 [TpuitoxeHus: IpOU3BOIHON

['eomeTpudecknii CMBICI POU3BOAHOM.

OkctpemyMmbl  (pyHkuud.  MHTEpBanmbl  MOHOTOHHOCTH  (DYHKIUH.
HeoOxoaumoe ycnoBue skcTpeMmyMa (DyHKINHU, JOCTATOYHOE YCIOBUE IKCTpEMyMa
dbynkuuu. Bemykinocts, Touku neperuda. Heo6xoaumoe U 10CTaTOYHOE YCIOBHS.
AcumnTotsl rpaduka ¢pynkiuu. [Ipasuno Jlonurans.

Tema 2.5 HeonpeneneHHbI HHTETPAT

[lepBooOpaznas ¢ynkuuu. IloHsATHE HeONpeneIeHHOro  HMHTerpasa.
CBoOMCTBA HEONIPEAEIEHHOTIO HHTETPpaa. MeTOAbI BBIYMCIICHHUS.

Tema 2.6. OnpenesieHHbIA HHTETPA

[lonatne onpenenenHoro wuHrerpana. CpoucrtBa. Popmy Hprorona-
JleliOHuia. 3aMeHa epeMEeHHOM B ONPEEIICHHOM UHTErpae.

[IpunoxeHuss ONpPENENeHHOT0 MWHTEerpanga: IUIoOAab KPUBOIMHEHHOU
Tpaneuuu, AJuHa 1yru, 00beM Teja BpaleHHUs.

Tema 2.7 OyHKIMN HECKOIBKHUX MTEPEMEHHBIX

[lonsitue  dynkuum  Heckonbkux  nepemeHHbix  (OHII).  Oo6Gnactsb
onpeneneauss OHII. Jlunum ypoBHs. YHactaele npousBoanslie PHII. YacTHbie
IIPOU3BOJIHBIE BBICIINX MOPSIIKOB.

OkctpemyMbl OHII. Heobxonumoe u gocrarouHoe ycnoBus. KacarenbHas
IIJIOCKOCTh U HOPMaJIb K TOBEPXHOCTH. | paguent. [Ipon3BoaHas 1o HarpaBJICHUIO.
MeTon HanMEHBIINX KBaJIpaTOB.

Tewma 2.8 Tluddepenmansasie ypasaenus (1Y)

[Tonsarue Y. Ilopsmox Y, oOmee pemieHue, dacTHoe pemieHue. (Y
nepBoro mnopsaka. Jlunewnele JY BTOporo Tmopsaka ¢ HOCTOSHHBIMU
ko3 pureHTamu.

Tema 2.9 Psanpl

Yucnoseie psaapl. CXOOUMOCTh 4YUCIOBOTO psiga. CBOWMCTBA CXOISAIIUXCS
YUCIIOBBIX pANOB. [Ipu3Haku cXO0QuMOCTH.

Crenennble panpl.  Pagmyc  cXOAMMOCTH, HMHTEPBAl  CXOAUMOCTH.
PasnosxeHnue QyHKIUI CTEIEHHON PsiA.

Paznen 3. BBeaeHue B TEOpHUIO BEPOSITHOCTENM W MaTEMaTUYECKYHO
CTaTUCTUKY

Tema 3.1 Anre6pa coObITHiA

OnemeHTsl  kKomMOuHaTopuku. CiydaitHoe coOwiTue. [IpocTpancTBO
AJIEMEHTAPHBIX UCXOI0B. JlelcTBUS HAl COOBITUSIMU.

Kiaccuueckoe m reomerpuueckoe omnpezaeneHuss BepositHoctu. CBoiicTBa
BEPOSTHOCTH.



Teopema cnoxkeHMs. YCIOBHas BEPOSITHOCTh. TeopemMa yMHOMXKEHUS.
dopmyna mnonHOW BeposTHOCTH, ¢Gopmyna baiteca, ¢opmyna bepuymiu.
HauBeposiTHeiimee uwcino ycmexoB. [lpubmmxkennsie  dopmynsl:  dopmysa
[Tyaccona, nokanpHas ¢opmyna MyaBpa-Jlarutaca, wuHTerpampHas (opmyna
Myaspa-Jlamnaca.

Tema 3.2 Cny4daiiHble BEJTUYHHBI

JluckpeTHasi cllydaiiHas BEJIMYMHA, HENpPEpPbIBHAS CllydailHas BEJIMYWHA.
3aKOH paclpeleNeHds] ClIydYalHOW BeIW4YuHbl. @DYHKIHS pacrpeiciacHusl.
[LIOTHOCTH BEPOSATHOCTEM HEMPEPHIBHOM CIIy4alHOM BEIWYMHBL. YHCIOBBIE
XapaKTePUCTUKU CITyYaHBIX BEJIMYHH.

OcCHOBHBIE  3aKOHBI  PAacCHOpeACNICHUS JUCKPETHBIX W  HEMPEPHIBHBIX
CIy4yallHbIX BEJIMYMH M WX YHUCJIOBbIe Xapakrtepuctuku. HopmanbHoe

pacnpeiesieHue.
Tewma 3.3 BBeneHue B MaTeMaTHUECKYIO CTATUCTHKY
OcHOBHBIE ~ 3aJ]aud  MaTeMaTHYecKol  cTaTucTku.  ['eHepasbHas

COBOKYITHOCTH M BBhIOOpKa. CTaTUCTHUECKUN 3aKOH pacmpeneneHus. [ papuaeckoe
Npe/CTaBlICHHe BBIOOpKH. TouedyHbIE OIEHKA HEW3BECTHBIX IapaMETPOB
pacrpeieneHusl.

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI
Pa3znen 1. BBenenue B MMHEIHYO alireOpy M aHAIUTUYECKYIO T€OMETPHIO

1. HeiictBus Hajx maTpuiiamu. CBOMCTBA AEWCTBUM HAJl MAaTPULIAMU.

2. [TonssiTe ompenenuTelsi, METOAbl BbIYMCICHUS. HaxoxkneHune paHra
MAaTpPHIIbI.

3. Pemienrie cucteM THMHEWHBIX ainreOpanyecKux ypaBHEHUH METOJIOM

Kpamepa. Haxoxxnenue oOpaTHOW wmaTpullpl. PerieHue cuCTEM JIMHEWMHBIX
yYpaBHEHUH C MOMOUIbI0 0OPAaTHON MaTpPHUIIbI.

4. Pemenne cucreM TMHEWHBIX ypaBHEHNU MeTonoM ['aycca.

5. Beluncnenne OiuHBI M HANpPaBJIEHUS BEKTOpa. Berancienue
npoekiuu. CKaJIpHOE NPOU3BEACHUE BEKTOPOB.

6. BekTopHOE ¥ CMEILIaHHOE ITPOU3BEACHUS BEKTOPOB.

7. PaznuuHbie BUIbI ypaBHEHUS IPSIMOM JJMHUU HA TIOCKOCTH.

8. YpaBHEHHE IUIOCKOCTHA B IPOCTPAHCTBE. Y PABHEHUS NIPSMOW JINHUU B
IIPOCTPAHCTBE.

9. KpuBeie BTOpOro nopsaka.

Pa3nen 2. BBenenue B MaTeMaTUUCSCKUI aHATIN3

10. Bpiuucnenue npenenoB (GyHKIHMA Ha OECKOHEYHOCTH M B KOHEYHOMU
TOuke. PackpbITEe HEONIPEAETICHHOCTEM.

11. IlepBblii U BTOpOH 3aMedaTeNbHBIN IPEAeIbl U UX CIEICTBUSL.

12. TlpaBuna muddepentupoBanus. IIpousBomHas CloXHOW (QYHKIIHH.
Jlorapudmuueckas npousBogHasi. [IpubimxKeHHbIe BEIYUCICHHUS.

13. Tlpou3BoaHbIE BBICIIMX MOPSAKOB. BpIUKMCIIEHHE MPEAEIOB C
MOMOIIbIO NpaBuiia Jlonurans.

14. Bpiuucnenue sxctpemyMmoB (pyHkiui. Haxoxaenve HanOoNblIero u
HAaMMEHBIIIET0 3HaYeHUM (QYHKIUU Ha MHOXXecTBe. [[puMeHeHne mpou3BOJHBIX K
UCCJIEI0BAHNIO QYHKIUNA U TOCTPOEHUIO IPAPUKOB.



15.  OcHoBHbIE METOBI WHTETPUPOBAHUSA (HenocpeACTBEHHOE
WHTErPUPOBAHUE, 3aMEHA [TIEPEMEHHOM, HHTETPUPOBAHUE T10 YACTSIM).

16. HuterpupoBanue ApoOHO-PAITMOHATBHBIX (PYHKITHIA.

17. HWuterpupoBanue TpuroHoMerpuueckux (yHkuui. WHTerpupoBanue
UPPAIMOHATIBHBIX (PYHKITHH.

18. Meroapl BBIUKMCIECHUS ONPEACICHHOTO WHTerpana. I[lpunoxxeHus
OTIPEJICTICHHOI0 MHTErpaja K BBIYMCICHUIO IUIOMAaAe, 0OBEMOB, IJIMHBI IYTH
KPHUBOM.

19. Oo6nacte onpenenenus OHII. Jlunuu ypoBHsi. YacTHbIE TPOU3BOIHBIC
(GYHKIIMN HECKONBKUX nepeMeHHbIX. [Ipon3BoaHas GyHKIMY, 3aJaHHOIN HESIBHO.

20. IIpowsBomnbie BeicIMX mOpsAkoB. [lomHb nuddepernuan mepBoro
U BTOPOrO MOPSANKOB. YPaBHEHME KaCaTEIbHOW IUIOCKOCTM W HOPMalld K
noBepxHOCTH. [Ipon3BoHas no HanpasneHuro. I’ pagueHT.

21. DOkcrpeMyM (QYHKIMM MHOTHX MEPEMEHHBIX. 3aJaud HaXOXKJICHUS
HauOO0JIbILIEr0 ¥ HAMMEHbILIEr0 3HaYeHUI B OTPaHUYEHHOI 00J1acTH.

22. uddepeHunanbHble YPaBHEHMU IIEPBOI'O IopsiAKa
(mtupdepennmanbaple  ypaBHEHUS  C  pa3feiIOIIMMUCST  NEPEMEHHBIMH,
OIHOPOJHBIEC, JIMHEMHBIE HEOOHOPOIHBIE, ypaBHEHHMS bEpHYIIM, B DOJHBIX
nuddepennmanax).

23. Jluneiinble aud@depeHurnanbHble YpaBHEHHsS BTOPOTO TNOpsANKa C
MOCTOSTHHBIMU KO3 duruentamu. MeToa HeonpeaeeHHbIX K03(hQUITMEHTOB.
Meron Bapuanuy NOCTOSAHHBIX.

24. llpu3HaKu CXOIMMOCTH IIOJIO)KMTENIBHBIX PSAJOB. 3HAKOIIEPEMEHHBIE
PAIBL.

25. CreneHHble pabl. Pagnyc cXoQuMMOCTH CTENEHHOTO psa.

26. Paznoxxenue (QyHKIMU B cTeneHHOW psi. IIpuMeHeHHe CTeneHHbIX
PAAOB K IPUOJIMKEHHBIM BHIYUCICHUSIM.

Paznen 3. BBeageHue B TEOpUIO BEPOSITHOCTEM W MAaTEMATUYECKYHO
CTaTUCTUKY

27. Onementsl kKoMOuHaTopuku. CnyuaiinHbie coObiTua. Onepanuu Haj
coopiTusiMu. Kiaccuueckoe M TeOMETPUYECKOE OIpeAesieHUE BEPOSITHOCTH.
TeopeMsbl CII0KEHUS 1 YMHOKEHUSI BEPOSATHOCTEN.

28.  JeiictBus Haa coObrTusimMu. dopmyna mosHou BepositHocTu. Dopmyna
baiteca.

29. Cxema ucneitanuii bepnymnu. ®opmyna bepnymnu. [IpenenbHbie
TEOpEMBI B cxeMe bepHymu.

30. JluckperHble ciy4yalHble BenW4YuHbl. DyHKIUSA pacnpenereHus
CIIy4yallHbIX BEJIIMYMH M €€ CcBoWcTBA. (OCHOBHBIE 3aKOHBI pPacCIpEAcIeHUs
JUCKPETHBIX CITyYalHbIX BEJINYUH.

31. HenpepsiBHbIE clly4yaiiHble BeJIWYMHBL. [IIOTHOCTH pacmpeneneHus
BEPOSITHOCTEN HEMPEPHIBHOM CIIyYaliHOM BEJIMYUHBI U €€ CBOMCTBA.

32. YwucioBble XapaKTEPUCTUKH CIyYaWHBIX BEJIMYMH U HMX CBOMCTBA.
ITIprmepsl OCHOBHBIX PaCIpPElesICHUN CIIy4YalHbIX BEJIUYHUH.

33. T'enepanbHas COBOKYNMHOCTh U BbIOOpka. CrTaTUCTUYECKUN psJ
pacnpenenenus. ['paduueckoe npeacraBieHue BIOOPKU: THCTOIPaMMa, MOJUTOH
4acToT.



34. OOpaboTka pe3yJlbTaTOB SKCIEPUMEHTA, ONPENEICHUE TOUYCUHBIX
OLICHOK YHUCJIOBBIX XapaKTEPUCTUK W NApaMETPOB pacHpeleieHUs] T'€HEepaabHOU
COBOKYITHOCTH.

3.5. TemaTn4yeckuii NJIaH JJadlOPaTOPHBIX padoT
JlaHHBIi BUA padOTHI HE NPETYCMOTPEH YUYEOHBIM INIAHOM

3.6. Kypcosoii npoekT /kKypcoBasi padora
JlaHHbIi BUA pabOTHI HE NPETYCMOTPEH YUYEOHBIM IJIAHOM

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OrneHnBaHMe pe3yabTaTOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
paMKax TEKYIIETO KOHTPOJS W MPOMEXKYTOYHOW aTTECTAllMH, MPOBOJIMMBIX IO

oampHO-perTuHroBoi cucreme (bPC).

[IIkana OEeHKH pe3yJabTaTOB OOYUEHHUS 10 AUCIUIUIMHE:

YpoBeHb chOpMUPOBAHHOCTH

HHJWKAaTOpa KOMIICTCHUWH

Boicokuii| Cpennuit Hmxe Huzkni
Konx 3aruia"u- CPCAHCTO
Ko  |unamkaro POBAHHBIC oT 85210 | 1170 10 84 | o1 55 10 69 | o1 0 10 54
KOMIIE- pa pe3yJIbTaThl 100
TEHIIMH |KOMIIETECH 00y4eHus 10 Ilkana oneHuBanus
100505 JUCLIUILINHE yIOBIIET- HEYIOB-
OTJIMIHO XOPOLLO JIETBOpH-
BOPHUTEIIBHO
TEJIBHO
3a4TEHO HE 3a4TE€HO
3HATh:
IIOHSTHE MaTPULBL, cB00OJ | JOCTATOYHO | IIOXO HE 3HaeT
ompeiesieHne o0paTHOl | Ho W B | MOJHO 3HAET | OMMCHIBAET
ManI/IIIBI, IIOHATUC I[IOJIHOM , MHOTO
paHra MaTpHIibl, o0beMe OIIMOOK
MOHSTHE 00 3HAET
OTIpe/IeITUTENE
ManI/I]_[BI, CBOUCTBA
onpezenuTeNei; ooImui
Bun CJIAY; mpaBuio
Kpamepa nns perenns
CJIAY; MaTpuuHBbIi
OITK-1 OITK-1.1 | METOA pemieHus CJIAY;

KpUTepuil
coBMmectHocTH CJIAY;
Mmeton ['aycca; nmonsaTue
BEKTOPA, BEKTOPHOT'O
MIPOCTPAHCTBA,;
pa3IyYHBIE BUIBI
YPaBHEHUH NPSAMBIX HA
TUIOCKOCTH; Pa3InIHbIE
BH/JIbl YpaBHEHUH
TUIOCKOCTH B
MIPOCTPAHCTBE;
CIIOCOOBI 3a/1aHUs
psIMOH B




MIPOCTPAHCTBE;
YpaBHEHUS JIMHUI
BTOPOTO MOPSIKA;
MOHATHE TIpezena
MOCIIEA0BATENBHOCTU U
(GYHKIUH B TOUKE;
MOHATHE
HENPEPBIBHOCTH
(yHKIIH B TOYKE U HA
MHOJKECTBE; IIOHATHE
MPOU3BOIHOM, €€
reoMeTpUUYECKui
CMBICII; TIOHATHE
HEONPENECIEHHOTO U
ONpEAEIEHHOTO
HUHTETpasioB, UX
CBOMCTBA; MOHSITHE
(YHKLIUHN HECKOIBKUX
MePEMEHHBIX, YACTHBIX
MPOU3BOJHBIX (YHKIIUU
HECKOJIbKHX
MIEPEMEHHBIX; TIOHATHE
nmud hepeHInaTbHOTO
YpaBHEHUS, OCHOBHBIE
THIIBI

g hepeHInanbHBIX
YpaBHEHUH IEPBOTO
MOPSIAKA; TIOHATHE
YHCIIOBOTO U
CTETNeHHOTO psfa;
OCHOBHBIE MTPU3HAKU
CXOJAMMOCTH YUCIOBBIX
PSAI0B; OCHOBHBIE
TIOHATHUS U
oTnpezieNieHus] TEOpUn
BEPOSITHOCTEU U
MaTEeMaTHYECKOU
CTaTUCTHKH:
KJIACCHUYECKOE U
reOMETPHYECKOE
OnpeAeIeHUs
BEPOATHOCTH,
OCHOBHbIE ()OPMYIIbI;
MOHATHUS JUCKPETHOU U
HEIPEPBIBHON
CITyYailHBIX BEJIMYHH,
TEHEPATILHOMN U
BBIOOPOYHOM
COBOKYIHOCTEH,
TOYEYHBIE OLEHKU
apaMeTpoB
pacnpenesneHusl.

YMETB:

BBITIOJIHATD JACHCTBUS
HaJl MaTPHUIIAMU;
HaXOIHUTh MaTPHILY,
00paTHYIO TaHHOWH;
HaXOIHTh PaHT
MaTpHIbl; 3aIUCHIBATH
B MaTpU4YHOHU opMme

yMeeT

BBIIIOJIH
ITh 0e3
OIInOOK

BBITIOJIHAET C
HE3HAYUTEID
HBI MH
OILINOKaMH

BBITIOJIHSET
¢ OoJIBIINM
KOJIMYECTB
oM
[)1137(0]0) 3

HE yMeeT




CUCTEMY JINHEIHBIX
YpaBHEHUH; IPUMEHS T
pas3IuYHbIE METO/BI
pemenus CJIAY;
BBIYUCIISITH CKAISAPHOE,
BEKTOPHOE, CMEILIAHHOE
MPOU3BE/ICHHUE
BEKTOPOB; CTPOUTH
YpaBHEHUS NPSIMOU
JIMHUY Ha IUIOCKOCTH U
IIPOCTPAHCTBE,
YpaBHEHHUS IIOCKOCTH
B IIPOCTPAHCTBE,
KPHBBIE BTOPOTO
MOPsIKA; HAXOJUTh
YroJl MEeXIy MPSMBIMHU,
TUIOCKOCTSIMU,
paccTosiHUE OT TOUKH
JI0 TIpSIMOU U
TUTOCKOCTH;

HaXOAUTh 00JIaCTh
omnpenesneHust (PyHKUINH,
WCCIEIOBATh (DYHKITUIO
Ha CHUMMETPHYHOCTb;
BBIYUCIISITH NIPEIeT
MOCJIE0BATEILHOCTH U
(YHKIINH B TOUYKE;
BBIYUCIISITH
MIPOU3BO/IHEIE
3IIEMEHTAPHBIX
(byHKUMIT; HAXOIUTD
OKCTPEMYMBI PYHKIIH,
HauOouIbIee U
HaMMEHbIIIee 3HAYCHNE
(byHKIUHM HA
MHOECTBE; BHIYUCIIATh
nepBooOpa3Hble
¢dbyHKIIH (B
NPOCTEHINNX CITydasix);
BBIYUCIISITH
oIpeJieJICHHbIE
MHTETPabl; IPUMEHSTh
MHTErPaIbl K PELICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajay;

HaXOJIUTh YaCTHBIE
npousBoansie OHII,
YaCTHBIE MMPOU3BOIHBIE
BBICIIHX TOPSIIIKOB,
skcTpemymsl OHIT;
UCCIIeI0BATh Ha
CXOJIUMOCTH YHCIIOBBIE
PSIBL; HAXOIUTD PATIYC
CXOJIUMOCTH
CTETIEHHOTO Psza;
3aMMCHIBATh
MaTeMaTHYECKYIO
MOCTAaHOBKY THITOBBIX
TEKCTOBBIX 3a]1a4;
COCTaBIISITh




MaTeMaTHYECKUE
MOJICJIH MPOCTHIX 3a/1a4
PCATBHBIX TPOIIECCOB U
MPOBOJIUTH UX aHAIIN3;
BEIOUpATh METO/T
pEIICHUS THUIIOBOM
3aJa4u;

peraTh CTaHIapTHBIC
3aa4M C
HCITOJIF30BaHUH
¢dhopmyn Teopun
BEPOATHOCTEN U

MaTeMaTHIeCKOM

CTAaTUCTUKHU.

BJIAJICTh:

HaBbIKAMH BIIQJICET | BIIaJICET B | BlIaJi€ET HE
ynorpeonenust . B JOCTaTOYHO caabo, BIIQJICET
MaTCMATHICCKOH MOJIHOM | M o0BeMe JIOITyCKaeT
CUMBOJINKHA IJIs1 O6’I)eMe MHOTO

BBIpaKCHUS OLIBOK
KOJINYCCTBCHHBIX U

KAa4C€CTBCHHBIX

OTHOIIIEHUH 00BEKTOB;
HaBBIKAMHU CHUMBOJIBHBIX
peoOpa3oBaHMit
MaTEeMaTHYECKHX
BBIPAKCHHIA;
3aMUCHIBATh
MaTeMaTHYECKYIO
MMOCTAaHOBKY TUIIOBOH
TEKCTOBOM 3a/1a4M;
HaBBIKAMH ITOCTPOCHHUS
rpa¢uKoB
3IIEMEHTAPHBIX
(byHKUWIT; HABBIKAMA
UCTIOJIb30BaHHUS
rpaduKoB, Ta0JIHUIL IPU
pELICHNN 3a/1a49H U
MPOBEICHIH aHaJ3a
Ha{ICHHOT' O PEIICHUS;
OCHOBHBIMHU
AHAJTUTHYECKUMHU
METO/IaMH PELCHHUS
anredpanvaeckux
YpaBHEHUH U CUCTEM
anredpanvaeckux
YpaBHEHUH;
OCHOBHBIMH METOJIaMH
nuddepeHInpoOBaHus,
WHTETPUPOBAHUS
(GYHKIHIT; OCHOBHBIMH
METO/IaMH TTOHCKa
sKcTpeMyma (pyHKIHiI
OJTHOM M HECKOJILKUX
NIEPEMEHHBIX;
METOIaMHU
CTaTUCTHYECKOH
00pabOTKH pe3yabTaTOB
9KCIIEPUMEHTOB;
METOaMH aHAJIN3a U




MMpEACTaBJICHUA
CTaTUCTHUYCCKUX
JaHHBIX.

OueHouHble MaTepuanbl JJs MPOBEACHUS TEKYIIEr0 KOHTPOJS H
IPOMEKYTOUHOM arrectauuu npuseneHsl B [Ipunoxkennn k pabodeid mporpamme
JVCLIUTUIAHBI.

[TosHBIM KOMIUIEKT 3aJaHUN U MAaTEPUAJIOB, HEOOXOAUMBIX JJIsl OLICHUBAHMS
pe3yJIbTaTOB 00YUYEHUS MO AUCLUILIMHE, XPaHUTCS Ha Kadeape pazpaboTuuka.

5. YueOHO-MeTOAn4YecKoe U MHPOPMALIMOHHOE o00ecTieYeHHe JUCHUILIUHBI
5.1. YueOHO-MeTOANYECKOE 0DecrieueHne

5.1.1. OcHoBHas nuTEpaTypa
1. bynneik, I'. M. COOpHUK 3a1a4 M YNpPa)XHEHUH MO BBHICIICH MaTeMaTHKE:

yuebHoe mocobue s By3oB / I'. M. bymnbik. — 2-e usn., crep. — CaHKT-
[letepOypr: Jlawp, 2022. — 332 c¢. — ISBN 978-5-8114-9473-6. — Tekcr:
ANEKTPOHHBIN //  JlaHb:  3lEKTpOHHO-OMONMOTEeuHas cuctema. —  URL:

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

2. l'annueBa, A. B. Teopust BeposATHOCTeH: ydyeOHOe mocobue / A. B.
[NannueBa. — Cankrt-IletepOypr: Jlanp, 2022. — 144 c¢. — ISBN 978-5-8114-
2380-4. — TexcT: snexkTpoHHbIN // JlaHb: 2MEKTPOHHO-OMOIMOTEYHAs cCUCTEMA. —
URL: https://e.lanbook.com/book/209762;

3. T'atemtok, O. B. [IpakTukym Mo TE€OpUH BEPOATHOCTEW U MaTeMaTUYECKOU
cratuctuke / O. B. INatemoxk, H. B. MantokoBa. — Cankr-IletepOypr: Jlans, 2022.
— 132 ¢. — ISBN 978-5-8114-9842-0. — Texkct: snekTpoHHbIl // JlaHb:
AJIEKTPOHHO-OUOIMOTEUHAs cucrema. URL:
https://e.lanbook.com/book/238706;

4. Topnau, b. A. Maremarnueckuii ananus: yueOHoe nocooue / b. A. I'opnau.
— Canxr-IlerepOypr: Jlanb, 2022. — 608 c. — ISBN 978-5-8114-1428-4. —
Tekcr: 3nekTpoHHbIN / Jlanb: 31mekTpoHHO-OMONMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/211079;

5. T'opnau, b. A. JluneiiHas anreOpa U aHaTUTUYECKas reOMETpUs: y4eOHUK
115t By30B / b. A. T'opnau. — 2-e uzn., crep. — Caunkr-IlerepOypr: Jlanb, 2022, —
300 c¢. — ISBN 978-5-507-44063-4. — Tekct: osnextpoHHsiii / JlaHs:
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL.:
https://e.lanbook.com/book/208664;

6. I'opnay, b. A. Jluneiinas anre6pa u aHanutuyeckas reomerpus. [Ipaktukym
JUTSL CTYJICHTOB TEXHUYECKHX U IKOHOMHUYECKHX CIEIUAIBHOCTEH BY30B: yueOHOE

nocobue st By30B / b. A. T'opmau, E. I1. PoctoBa. — Cankrt-IletepOypr: Jlausb,
2021. — 144 ¢. — ISBN 978-5-8114-6737-2. — TekcT: 35eKTpoHHbIH // JlaHb:
AIIEKTPOHHO-OMOIMOTeUHAS cucrema. — URL:

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

7. Kpemep, H.III.. MaTremaTuka 11t 5JKOHOMHACTOB U MEHEKEPOB. [IpakTukym
(nnst 6axanaBpoB): YueOnoe nocobue / H.I. Kpemep, b.A. [Tytko, .M. Tpumus,
M.H. ®puaman — Mockpa: KnoPyc, 2017. — 479 c¢. — (unsa 6akanaBpoB). —



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

ISBN 978-5-406-03462-0-M-2018. — URL: https://book.ru/book/927668 —
TeKCT: PIEKTPOHHBIN;

8. Ilytko, b. A., MaTtemMaTuka i1 SKOHOMHUCTOB U MEHEKEPOB.: yueOHuK / b.
A. Ilytko, 1. M. Tpummun, M. H. ®punman; nox odm. pexa. H. 1. Kpemepa. —
MockBa: KuoPyc, 2022. — 479 c. — ISBN 978-5-406-09054-1. — URL:
https://book.ru/book/942128 — TekcT: 3MEeKTPOHHBI.

5.1.2. JlononHuTENBHAS TUTEPATYpA
1. beknemuiues, /. B. Kypc ananutnueckoii reoMeTpUH U JINHEUHON anreOphl:

yaeOHuk st By30B / JI. B. bexnmemumeB. — 19-e m3m., crep. — CaHKT-
[lerepOypr: Jlawp, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — Tekcr:
AMEeKTpOHHEIN //  JlaHb:  anekTpoHHO-OMOnMoTeunas cucrema. —  URL:

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

2. COopHHMK 3ajlad 1O aHAJUTUYECKOM TeoMEeTpuH M JUHEHHOUN anreope:
yueOHoe mocobue st By3oB / JI. A. beknemumieBa, JI. B. bexnemumes, A. FO.
[TerpoBuu, U. A. UybapoB. — 9-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 496 c. — ISBN 978-5-8114-9224-4. — Texkct: »nekTpoHHbIN // JlaHb:
AIIEKTPOHHO-OUOIMOTEUHAs cUucTeMa. URL:
https://e.lanbook.com/book/190976;

3. Beicmias marematuka. CtaHaapTHbIEC 3aJladyd ¢ OCHOBAMU TEOpUM: y4eOHOE
nocoobue st By30B / A. 10. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. —
3-e uzn., crep. — Cankr-IletepOypr: Jlans, 2022. — 188 c. — ISBN 978-5-8114-
9437-8. — TekcT: 31eKTpoHHbIN // JIaHb: 3IE€KTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/195419;

4. Topmau, b. A. Teopuss BEpOATHOCTEM M MaTEMAaTHYECKas CTATHCTHKA:

yaeOHO-MeTonuueckoe mocodue / b. A. T'opmau. — Cankr-IlerepOypr: Jlans,
2022. — 320 ¢. — ISBN 978-5-8114-1429-1. — TekcT: 25eKTpoHHbIH // JlaHb:
AJIEKTPOHHO-OUOIMOTEUHAs cucrema. — URL:

https://e.lanbook.com/book/211082;

5. Topnau, b. A. IuddepenuupoBanue: yueoOnuk / b. A. I'opnau. — CanHkr-
[TerepOypr: Jlanp, 2022. — 348 c¢. — ISBN 978-5-8114-2715-4. — Tekcr:
ANEeKTPOHHBIN //  Jlanb:  anekTpoHHO-OuOnMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/210074;

6. Ukpsuuukos, B. U., Beiciiasg matematuka. [Ipaktukym: yueOHoe nocodue /
B. . Uxpsannukos, J. b. IlIBapu; nox pea. B. H. Makcumenko. — Mockaa:
KnoPyc, 2023. — 436 c¢. — ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TekcT: 37€KTPOHHBIN;

7. Tarapuukos, O. B., Teopus BEeposSTHOCTEN M MaTeMaTH4YeCKas CTAaTUCTHUKA
uist SKoHOMHCTOB.: yueOHuk / O. B. Tarapaukxos, E. B. IlIBen. — Mockaa:
KuoPyc, 2022. — 206 c¢. — ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — TekcT: 27E€KTPOHHBIN;

8. Xycuytaunos, P. III. COopHuKk 3amay 1Mo Kypcy TEOPHUU BEPOSTHOCTEH U
MaTeMaTU4YeCKON cTaTucTuku: yueOHoe mocoome / P. . XycHyraumHoB. — 2-€
u3n., ucnp. — Cankrt-IlerepOypr: Jlanp, 2022. — 320 ¢. — ISBN 978-5-8114-


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

1668-4. — Tekct: anekTpoHHbIH // JlaHb: 37€KTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL: https://e.lanbook.com/book/211733.

5.2. UudgopmannonHoe odecnevyeHmne

5.2.1. DNEeKTpOHHBIE U UHTEPHET-PECYPCHI
1. [TopTan «OTKpBITOE OOpazoBaHue», http://npoed.ru;

2. DIEKTPOHHBIN

y4eOHBIH Kypc

https://lms.kgeu.ru/course/view.php?id=1093

3. DIIEKTPOHHBIM

y4eOHBIN Kypc

https://lms.kgeu.ru/course/view.php?1d=4665;

4. 5bC BOOK.RU, http://book.ru

5.2.2. TlpodeccuonanbHbie

CHCTEMBI
1. Poccuiickas HanuonansHas 6ubnuoreka, http:/nlr.ru/;

0asbl

«Marematuka

«Marematuka

OK»,

(BDO)»,

naHHbIX/MIHpOpMaIIMOHHO-CTIPaBOYHbBIE

2.  Epgmnoe okHO  JocTyma K 00Opa3oBaTelbHBIM  pecypcam,
http://window.edu.ru/;
3. HarmonanwHas snekTpoHHast OubnuoTeka, https://rusneb.ru/.
5.2.3. .HI/II_IGHBI/IOHHOC u CBO6OIIHO paciapoCTpaHiaACMoC IIPOrpaMMHOC
obecrnieueHue AUCIUTIITUHBI
No HaumenoBanwne Onucaunue PexBu3nTHI
wn POrPaMMHOTO MOITBEP K TAOLITIX
obecrieyeHus JIOKYMEHTOB
Cucrema aBTOMaTU3alUN I'Y 3npaBooxpanenus
OuOIMOTEK, OTBEYAIOLIasi BCEM "PecniyOnrKkaHCKUN
"UPBUC 64 (MoxynbHas | MexIyHapOJHLIM TPEOOBAHUAM, | MEIUIUHCKUM
1 nocraska): APM NPEIbSBIAEMBIM K COBPEMEHHBIM | OMOJIMOTEYHO-
"Hurarens", APM OMOTHMOTEYHBIM CHCTEMAM uH()OPMAIIMOHHBI
"Kuuroseigaua" uentp" Ne61/2008 ot
17.06.2008 Hewuck.
mpaBo . beccpouno
Windows 7 [Tonb3oBarensckas onepanuonHas | "3A0 ""TakcHer-
nn
TpodeccronasHas cucreMa Cepauc"" NelTO-JINI]
2 (cepTudunupoBanHas 000072014 or
OCTIK) 27.05.2014 Hewuckn.
npaBo. beccpouHo
Cuctema noucka uadopmaruu B | CBoOoaHAS JIUIICH3US
3 | Bpayzep Chrome CETU UHTEPHET Hewucki. npaso.
beccpouno
I1O nnst apdexTuBHOTO OHITAMH- | CBOOOAHAS JIMIICH3US
4 LMS Moodle B3anMOJIeWCTBUS npenoaasarens u| Heuckir. mpaso.
CTYIEHTA beccpouno
[ToaknrouaeMblii MOTYIb JJ1S1 CBoOomHas TUIICH3US
5 | Adobe Flash Player Opay3epa U cpejibl BBIIOJIHEHUS Hewucki. npaso.

BeO -MPUIIOKEHHI

beccpouno



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/

[Taker nporpammubIx TpoayktoB | 3A0
Office Professional Plus | comepixaminii B ce6e "Co¢rJlaitnTpeiin"
2007 Windous32 Russian | neo0xoaumbie 0QUCHBIE Ne225/10 ot 28.01.2010
DiskKit MVL CD pOrpaMMBbl Hewucka. npaso.
beccpouHo
[Taker nporpaMMHBIX IpoaAyKTOB | 3A0
Office Standard 2007 coJiepiKaniuii B cede "CodrJlaitnTpeiin"
7 | Russian OLP NL HeoO0XoanMBbIe o(rcHBIE Ne21/2010 ot
AcademicEdition+ pOrpPaMMBbI 04.05.2010 Henck.
npaBo. beccpoyHo

6. MaTepl/IaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUITIIMHBI

HanmenoBanue HaumenoBanue yueOHOM
BUJIa yueOHOI ayJIuTOpuH, Ilepeuens HEOOXOAMMOrO 000OPYIOBAaHUS U
paboThI CHeLHaIu3upPOBAHHON TEXHUYECKHUX CPE/ICTB O0yUYEHUs
naboparopuu
Jlexuun VYuebnas ayautopus i | Cneunanu3upoBaHHas — yuyeOHas — MmeOenb,
MIPOBEICHUS 3aHATUN TEXHUYECKHE CPE/ICTBA OOyUEHHUSI, CITy)Kallnue
JIEKI[MOHHOI'O THUIIa JUId TpeACTaBiIeHUs y4dyeOHOM wuHpopmanuu
OonbiIoN  aynuropun  (MyIbTUMEIUNHBIN
MPOEKTOpP, KOMIbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTpPAIIMOHHOE 000pyAOBaHUE, y4eOHO-
HarJjsiiHble nocoous
[IpakTnueckue VYyeOnas aynutopus ans | CrnenumanusupoBaHHass — ydeOHas — MeOelb,
3aHATUSA IIPOBEICHUS 3aHATUH TEXHUYECKUE cpeacTBa o0yueHus
CEMHUHApPCKOIo TUIIA, (MynbTUMEIUNHBIA TPOEKTOP, KOMIBIOTED
TPYIIOBBIX U (HOyTOYK), 9KpaH) u Ap.
WH/IMBUIYalIbHBIX
KOHCYJIbTALNH, TEKYILErO
KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu
CamocrosrenbHas | Kommnbrorepsslii kiace ¢ | CnenuanusupoBaHHas yueOHas Mebenb Ha 30
paborta BbIx0s1oM B HTEepHeT B- | mocamounbix  mecT, 30  KOMIBIOTEPOB,
600a TEXHUYECKUE cpencrsa o0y4yeHHUs
(MynbTUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), 9KpaH), BUJICOKaMEpHI,

MporpaMMHOE o0ecredeHue

YuTaapHbIH 3a1
OUOIUOTEKHU

Crennanu3upoBaHHas MeOeb,
KOMITBIOTEpPHAs TEXHUKA C BO3MOKHOCTHIO
BbIX0/1a B MIHTepHET 1 obecrieueHreM
nocrymna B DOC, skpaH, MylIbTUMEANNHBIN
IPOEKTOP, IPOrpaMMHOE obecrieueHe

7. Oco0eHHOCTH OpraHm3auuM 00pa30BaTeJbLHOH JAesITeJIbHOCTH JIsl
JIMIL ¢ OTPAHMYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS U MHBAJINI0B

JIvuiia ¢ OrpaHUYeHHBIMH BO3MOXHOCTSMH 370poBbsi (OB3) M wuHBamMIbI
UMEIOT BO3MOYKHOCTh OECHPENSATCTBEHHO NEPEMENIaThCsl W3 OJHOro Yy4eOHO-
J1a00paTOPHOIO KOpITyca B IPYIOil, MOJHATHCA HA BCE ITaXKU y4EOHO-T1a00paTOPHBIX




KOPITYCOB, 3aHMMAThLCSI B YYCOHBIX M WHBIX MOMEIIEHUSIX C YI€TOM OCOOCHHOCTEH
NCUXO(U3UYECKOTO Pa3BUTHS U COCTOSIHUS 3/I0POBDSL.

Jist o6yuenus nun, ¢ OB3 U WHBaNMI0B, UMEIONIMX HAPYLIECHUS OMOPHO-
JIBUTATEJIBHOTO arlrapara, 00ecreueHbl YCI0BHUsl OeCpensTCTBEHHOIO JOCTyIa BO
Bce yueOHble momelneHus. MHpopManus o CrenuaibHbIX YCIOBHSIX, CO3JaHHBIX
st oOydaromuxes ¢ OB3 u uHBanmuaoB, pa3MellleHa Ha CailTe YHUBEpPCUTETa
www//kgeu.ru. HMeercs BO3MOXHOCTb OKa3aHUSI TEXHWYECKOM  IMOMOIIH
ACCHUCTEHTOM, a TaKXkKe yCIYT CYypJIOTIEPEBOYMKOB U TU(PIIOCYPAOTIEPEBOTINKOB.

Jnst  aganTarmuu K Bocmpusataio JunamMu ¢ OB3 w umHBaimmamu C
HApYIICHHBIM CI[yXOM CIIPAaBOYHOTO, Y4eOHOTr0 Marepuala MO JUCIHILTHHE
00eCneunBarOTCs CIEAYIOUIUE YCIOBUS:

- IS Jydiied  OpUEHTAllud B ayJUTOPWU, TPUMEHSIIOTCS CHUTHAJIBI
OTIOBEIICHUS O Hayajle U KOHIIEC 3aHATH (CIOBO «3BOHOK)» MHILETCS Ha TOCKE);

- BHUMaHue CJaabOoCbIIIaero 00yJaromerocs MNpUBIIEKaeTCs MeaaroroM
YKECTOM (Ha IJIeYO KIIAJETCS pyKa, OCYIIECTBIISAETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBas ¢ 0OydYaronuuMcs, MeJIarorndyeckuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH TMPEIJIOKEHUSIMH, OO0ecrednBas BO3MOKHOCTh
YTEHUS 10 Ty0am.

Kommencanusi 3arpy/HEHUI pEYEeBOTO W HWHTEIUICKTYaJbHOTO Pa3BUTHS
c1a00CbIIIAIINX 00YYAOITUXCS IPOBOAUTCS MTYTEM:

- HCTIOJL30BAHMSI CXEM, THAarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTAIIHNA
C TUIIEPCCHUIKAMU, KOMMEHTUPYIOIUMHE OTACIbHBIC KOMITOHEHTHI H300paKCHMS;

- pETYJSIpHOTO TPUMEHEHHUS YNpPaXHEHUH Ha TpaduuecKkoe BBHIIACICHUC
CYIIIECTBEHHBIX MIPU3HAKOB MIPEIMETOB U SBIICHU;

- obecrieyeHUsT BO3MOXKHOCTU Jii OOYYaromIerocsl MOJYYUTh aJpPECHYIO
KOHCYJIBTAIIHMIO TI0 AJIEKTPOHHOU MOYTE M0 MEpe HEOOXOAMMOCTH.

Jnst  agantarmuu Kk Bocnpusatdio JunamMu ¢ OB3 u uHBanmmamu c
HApYIIEHUSMUA 3PEHHS CIIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHLCKOTO MaTepuara,
MPEIYyCMOTPEHHOTO  00pa3oBaTeIbHOM  MPOrpaMMOld MO  BBIOpAaHHOMY
HaIpaBJICHUIO MTOATOTOBKH, 00ECIIEYNBAIOTCS CJICYIOIIUE YCIOBUS:

- BeJeTCsl ajanTaiusi oQUIMAIbHOTO cailita B ceTh MHTEpHET ¢ ydeToM
OCOOBIX TMOTPEOHOCTEH WHBAIUIOB IO 3PEHUI0, OOCCIEUYMBACTCS HAJTUYHE
KpYIHOIIPUGTOBOM CIIPpaBOYHON MH(POPMAIIMK O paCIIUCAaHUU YUeOHBIX 3aHSATHIA,

- IeJarornYecKkuii pabOTHUK, €ro coOeceqHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHATHH, TMPEACTABISAIOTCS OOyYaIOIHUMCS, TPH 3TOM
KQXK]IbIM pa3 Ha3bIBa€TCs TOT, K KOMY NE€Jaroruueckuii paboOTHUK 0OpalaeTcs;

- ICUCTBHS, JKECTHI, TIEPEMEIICHUS TIeIarOTHYECKOr0 pabOTHHKA KOPOTKO H
SICHO KOMMEHTHPYIOTCS;

- meyatHasg uHpOpMaIUs TMPENOCTaBIsIeTCs] KpynHbIM mpudpTom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS,

- obecnieunBaeTcss HEOOXOIUMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIIECHUH;

- PEJIOCTABIISIETCS BO3MOXXHOCTh HCIOJIb30BaTh KOMITBIOTEPHI BO BpeMs
3aHATHI U MPABO 3aMKUCH 00BSICHEHUI Ha TUKTO(OH (T10 KETaHUI0 00YyUaOIINUXCs).

dopMa TmPOBEACHUS TEKYIIEM MW NPOMEKYTOYHOM AaTTECTAlUU  JJIs
obOyuaroruxcst ¢ OB3 1 iHBaNKMI0B ONpEIeTseTCs MeJarorn4ecKuM pabOTHUKOM B



http://www.kgeu.ru/

COOTBETCTBHUH € yueOHBIM Iu1aHoM. [Ipu HeobxoaumocTu obyuatoniemycs ¢ OB3,
WHBAJMIY C YYETOM WX WHAMBUAYAIBHBIX TCHUXO(PU3UUECKUX OCOOCHHOCTEH
JaeTcsl BO3MOYKHOCTD MTPOMTH POMEKYTOUHYIO aTTECTAIUIO YCTHO, TUCBMEHHO Ha
Oymare, MUCHbMEHHO Ha KOMIIbIOTEpe, B (opMe TecTUpOBaHUS M T.M., JTHOO
IPEI0CTaBISIETCS OMOIHUTEIILHOE BPEMs ISl TOJrTOTOBKH OTBETA.

8. MeTOIlI/I‘leCKI/Ie PEKOMEHIAIIUN AJIA HpenonaBaTe.Heii o
OopraHms3anuu BOCIIUTATE/IbLHOM paﬁoTLI C oﬁyqamlunMnca.

Meroauueckoe oOecriedeHUEe TMpolecca BOCIHUTAHUA — OOYYAIOIIUXCS
BBICTYTIAE€T OJHUM U3 ONPEEIAIOMUX (aKTOPOB BHICOKOIO KauecTBa 00pa30oBaHUsI.
[IpenonaBarens By3a, JAEMOHCTPUPYS BBICOKHMH Mpo(deCcCUOHATN3M, 3PYAMIIMIO,
YETKYI0 TPaKIAHCKYIO TMO3MIMI0, CAaMOJUCIMIUIMHY, TBOPYECKUNM TMOAXOHA B
pelieHnu TMpoQecCUOHANBHBIX 3a7a4, B XOJe 00pa30oBaTENbHOTO Ipoliecca
crioco0CTBYeT (OPMUPOBAHUIO TAPMOHUYHON JTMYHOCTH.

[Ipn peanuzauuu JIUCUUILIMHBI TPENOAABaTENb MOXET HCIOJb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeToAbl (OPMHUPOBAHUS CO3HAHUA JIMYHOCTH (Oecena, TUCIyT, BHYIICHHE,
MHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, MPUMEpP, CAMOKOHTPOJIb, paccKa3, COBET,
yoexaeHue u ap.);

- METO/Ibl OpraHU3alliU JEATEILHOCTH U (POPMUPOBAHUS ONBITA MMOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, MeAarornyeckoe TpeOOBaHUE, MOPYUYEHUE,
pUyYEeHUe, CO3aHNE BOCTIUTHIBAIOIINX CUTYAIINI, TPEHUHT, YIIPAXKHEHHE, U JP.);

- METOJIbl MOTHBAIIMH AESITEILHOCTU U MOBEACHUS (0100peHUE, TOOLIPEHNE
COLIMAJbHOM aKTMBHOCTH, MOpHUIIAHHE, CO3JaHHE CHUTyallMil ycrexa, CO3JaHue
CUTYaIIUH JIJIs1 IMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu AUCHMIUIMHBI TMpENoJaBaTeldb JODKEH YYHTHIBATH
CJIEIYIOLIME HANIPaBJICHUs] BOCIUTATEIbHON JEATEIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumanue:

- popMHpOBaHUE y OOYYAIOIIMXCS LEIOCTHOTO MHPOBO33PEHHUS, POCCHUICKON
UJICHTUYHOCTH, YBOKCHHUS K CBOCH CeMbe, O0IIECTBY, TOCYAAPCTRY, IPUHSTHIM B CEMbE
U O0IecTBE yXOBHO-HPABCTBEHHBIM U  COIMOKYJIBTYPHBIM LIEHHOCTSIM, K
HaIlMOHATBHOMY, KYJBTYPHOMY W HCTOPHMYECKOMY HACIEOUI0, (POPMUPOBAHHE
CTPEMJICHHS K €70 COXPAHEHUIO U Pa3BUTHIO;

- hbopMUpOBaHUE Y OOYYAIOIIMXCS AaKTUBHOM TPaKTAaHCKOM  TMO3UIINH,
OCHOBaHHOM Ha TPAJUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX
POCCUICKOT0 OOIIECTBA, JUIs MOBBIILIEHUS! CIIOCOOHOCTH OTBETCTBEHHO PEATM30BbIBATh
CBOM KOHCTUTYILIMOHHBIE TIpaBa M 00s13aHHOCTH;

-pa3BUTHE TPABOBOM H  TOJUTUYECKOW KYJIbTYpbl  OOy4YarOIIUXCA,
pacmmpeHre KOHCTPYKTUBHOTO Y4acTHsl B TPUHATUW PEIICHHM, 3aTparuBaroIInX
WX TIpaBa M WHTEPECHl, B TOM YHCIE B Pa3IUYHBIX (OpPMaX CaMOOPTaHU3AIINH,
caMOyIpaBJieHUs, OOLIECTBEHHO-3HAYUMOM I€SITeIbHOCTH;

- popMuUpOBaHNE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOUIMX  MPOTHBOCTOSATH  3KCTpEMHU3MY,  KceHodoOuwu,
JUCKPUMHHAIIUA TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PAaCcOBBIM, HAI[MOHAJIHHBIM
IpU3HAKaM, MEXITHUYECKON M MEXKOH(PECCHOHATBHONW HETEPIHUMOCTH, IPYTUM



HETAaTUBHBIM COLIMAIIGHBIM SIBICHUSM.

LlyxoeHo-npascmeennoe ocnumanue:

- BOCIIUTAHUE YYBCTBA JTOCTOMHCTBA, YECTU M YECTHOCTU, COBECTIMBOCTH,
YBaXKECHUS K POAUTENSAM, YUUTEIISAM, JIFOASM CTAPLIErO MOKOJICHHUS;

- hbopMHpOBaHUE TMPUHIUIIOB KOJUIGKTUBU3MA U COJIUJAPHOCTH, JyXa
MUJIOCEpIUSl U COCTpaJaHusl, MPUBBIYKUA 3a00TUTHCS O JIIOJAX, HAXOMASIIUXCSA B
TPYJIHOM KU3HEHHOW CUTYAIUH;

- hbopMHpOBaHNE COTUAAPHOCTH W UYyBCTBA COIIMAIBHOW OTBETCTBEHHOCTHU
[0 OTHOUICHUIO K JIOASM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbBS,
IPEOJIOJICHUE TICUXOJOTMYECKUX OapbepoB IO OTHOLIEHHUIO K JIIOASIM C
OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU;

- hopMHUpPOBAHHUE SMOIMOHAILHO HACKHIIMIEHHOTO W JYXOBHO BO3BBIIIICHHOTO
OTHOINICHUSI K MUPY, CIIOCOOHOCTH M YMEHUS TIEpeIaBaTh APYTUM CBOM 3CTETUUYECKUI
OIIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- opMHUpPOBAHKE ICTETUIECKON KapTHUHBI MUPA;

- popMUpOBaHUE YBaXXEHUSA K KYJbTYPHBIM IIEHHOCTSIM DPOIHOIO TrOpoJa,
Kpasi, CTpaHbl;

- IOBBIIIEHNE TTO3HABATEIbHON aKTUBHOCTH O0YyYaIOLIUXCA.

Hayuno-obpazosamenvnoe socnumanue:

- hopMUpOBaHUE Y 00YUAIOIINXCSI HAYYHOTO MUPOBO33PECHUS;

- opMupOBaHNE YMEHUS NOTy4aTh 3HAHUS;

- opMupOBaHNE HABBIKOB aHAJIM3a U CHHTE3a MHGOpPMAIUHU, B TOM YHCIIEC B
npodeccuoHanbHON 001acTH.
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W3 conmepkanus pazmena 1
«BBeneHne B JIMHEHMHYIO
anredpy M aHAIUTHYECKYIO
reoMeTpuio» yOpaHa Tema
1.4 JIuHenHbIE BEKTOPHBIE
MPOCTPAHCTBA.

YMEHBIIMIOCH KOJIUYECTBO
JacoB Ha JICKIIMOHHBIC (4
yaca) W NPAKTHYECKHUE

3aHsATHS (4 yaca) B pasnene
1.

03.04.2024

YBenuunuIOCh  KOJIUYECTBO
JacoB Ha JIeKIMOHHBIC (4
yaca) W  MPaKTHUYECKUE
3aHATUA (4 4Yaca) B pazuenie
3 «BBemenue B Teopuro
BEPOSITHOCTEN 151
MAaTEMATHYECKYIO
CTaTHUCTUKY).

1,3

03.04.2024

N3meneno conepxxkanne OM
B COOTBETCTBHU c
W3MEHEHHUSIMH B
CoACpKAHUM.
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OLeHOYHbIE

MaTepuabl

1o

JUCIUIIIINHE,

IMPCAHA3HAYCHHBI

I

OLICHHUBAHHA PC3YJIbTATOB O6y‘{€HI/IH Ha COOTBCTCTBUC MHAUKATOpAM OOCTHXKCHMHS

KOMIIETEHITU .

OueHuBaHue pe3yJbTaTOB OOYYEHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
pamkax Tekymiero koHTpois (TK) u mpoMexyTodHOW arTecTaruul, MPOBOIMMBIX
no OaymubHO-peiiTuHroBol cucteme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 1
PelitnHroBBIC MOKA3aTENN
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Pasnea 1. Beenenune B TK1
N 15 0 15 15
JINHEHHYI0 aJredopy
Tecr 5 0
KonrponbHas padora 10 0
Paznen 2. Beenenue B TK2
. 15 0 15 15
MaTeMaTHYeCKHii aHAIN3
Tecr 5 0
KonrposbHas pabota 10| 0O
Pa3nes 3. BBegenue B Teopuio TK3
BEpPOSITHOCTEM U 25| 0 | 25 25
MaTeMaTHYeCKYI0 CTATHCTHKY
Tecr 5 0
KonrposbHas pabota 10| O
KosmmoxBuym 10| O
IIpome:xxyTOYHAs aTTeCTANMSA oM
0-45
(3auer, s3x3amen, KII, KP)
3amaHue IpoOMeXyTOYHOM 0-15
aTTeCcTaluu
B nucemenHoii hopme o
0-30
ouetam

2. OueHOYHBIEC MaTePUAJIbI TEKYLIET0 KOHTPOJISI U POMEKYTOYHOM aTTecTAlMH
[lkana OLeHKH pe3yJbTaTOB 00YUYEHHUSI 110 TUCHUILINHE:

Kon 3ariagu-

Kon |unmmkaro pOBaHHbIE
KOMIIE- pa pe3ynbTaThI
TCHIIUN |[KOMIICTCH 06quHI/I$I 10
IUH IUCIUIIIINHE

YpoBeHb c(hOpMUPOBAHHOCTH
MHAUKATOpa KOMIIETEHIIMI

Beicoknii| Cpennuit Huoxee Husknii
CPEJIHETO
ot 1850210 ot 70 mo 84 | ot 55 10 69 | oT 0 o 54




Ixkana oneHUBaHUg

OIIK-1

OIIK-1.1

HEYIOB-
YIOBJET-
OTJIMYHO XOpOLIO JIETBOpU-
BOPUTEIBHO
TEJILHO
3a4TCHO HE 3a4TEHO
3HATh:
IMOHATHEC MATPHIIHI, cB0O0OJ | JOCTATOYHO JIOXO HE 3HAET
onpeseneHne oOpaTHOH | Ho W B | MOJHO 3HAET | OMHUCHIBACT
ManI/IIII)I, TTIOHSATHC I[IOJITHOM , MHOTO
patra MaTpuIibl; o0bemMe OImMO0K
nousrue 0o 3HACT
omnpeneauTene

MaTpHLbl, CBOMCTBA
onpeaenuTeNei; oomui
Bun CJIAY; mpaBuio
Kpamepa nns pemienust
CJIAY; MaTpuuHbIi
Meroa pemenus CJIAY;
KpUTepuil
coBMmectHocTH CJIAY;
Meron ["aycca; nonsitue
BEKTOPA, BEKTOPHOTO
MIPOCTPAHCTBA;
pa3auyHbIe BUBI
YpaBHEHUH NIPSIMBIX Ha
TUIOCKOCTH; Pa3InYHbIe
BH/JIbl YPaBHEHUN
TJIOCKOCTH B
MIPOCTPAHCTBE;
CHOCOOBI 3a1aHUS
MpsIMOM B
MIPOCTPAHCTBE;
YpaBHEHUS JIMHUA
BTOPOIO MOPSIIKA;
MOHSITUE Ipeaena
MOCJIEI0BATENBHOCTU U
(GYHKIIUH B TOYKE;
MOHATHE
HENPEPBHIBHOCTH
(GYHKIIUH B TOYKE U HA
MHOJKECTBE; MIOHSATHE
MPOU3BOIHOM, €€
rE€OMETPUYECKUI
CMBICIT; IOHSITUE
HEONpPeeaEHHOTO U
OINPEAENEHHOTO
HHTErpajoB, UX
CBOICTBa; TOHSTHE
(YHKLIMHN HECKOIBKUX
MIEPEMEHHBIX, YaCTHBIX
MPOU3BOJHBIX (YHKIIUU
HECKOJIbKHIX
TIEPEMEHHBIX; TIOHATHE
nuddepeHInanbHOro
ypaBHEHUS, OCHOBHEIE
THITBI
nuddepeHInaIbHBIX
YpaBHEHUI MEPBOro
MOPSAKA; TIOHATHE




YHCIIOBOTO U
CTETNIEHHOTO pAfa;
OCHOBHBIE MTPU3HAKU
CXOJMMOCTH YUCIOBBIX
PSI0B; OCHOBHBIE
TIOHATHUS U
OIIPEEICHUS TEOPUU
BEPOATHOCTEUN U
MaTeMaTHYECKON
CTaTUCTHKH:
KJIACCHYECKOE U
TEOMETPHUUYECKOE
OTpeAcIeHUs
BEPOATHOCTH,
OCHOBHBIE ()OPMYJIBI;
MOHATHS AUCKPETHON U
HEIPEPBIBHON
CITy4alHBIX BEIMYUH,
TEHEPAIILHOU U
BBIOOPOYHOM
COBOKYMHOCTEH,
TOYEYHBIE OLIEHKU
apaMeTpoB
pacnpeneneHusl.

YMETB:

BBITIOJIHSTD ACHCTBUS
HaJ MaTpHLAMH;
HaXOIUTb MaTpHILY,
0o0paTHYIO TaHHOI;
HaXOIUTh PaHT
MAaTpHIIbI; 3aIIUCHIBATh
B MaTpU4IHOH opme
CHUCTEMY JINHEMHBIX
YPAaBHEHUI; IPUMEHSTh
pa3IryYHbBIe METO/IBI
pemenus CJIAY;
BBIUHCIISTH CKaJISIPHOE,
BEKTOPHOE, CMEIIaHHOE
MIPOU3BECHIE
BEKTOPOB; CTPOUTH
YpaBHEHUS NPSIMOI
JIMHUY Ha TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHUS IJIOCKOCTH
B IIPOCTPAHCTBE,
KPHUBBIE BTOPOT'O
NOPSIZIKA; HAXOJUTh
YTOJI MEXTY MPSMBIMH,
TUTOCKOCTSIMH,
paccTosiHuE OT TOUKH
JI0 TIpSIMOU U
TUIOCKOCTH;

HaXOAWTh 00JacTh
onpezeneHus QyHKINH,
UCCIeI0BaTh (PYHKIUIO
Ha CUMMETPHYHOCTB;
BBIUHCIISITH MIPEIEN
MOCIIEA0BATENIEHOCTU U
(GYHKLIUH B TOUKE;
BBIYUCIISITD

yMeeT

BBIIOJIH
aTh  0e3
OIINOOK

BBIIIOJIHAET C
HE3HAYUTEIb
HBI MH
OILINOKaMH

BBIIIOJIHAET
¢ OOJIBIIINM
KOJIMYECTB
oM
OIIINO0K

HE yMeeT




MIPOM3BOJIHEIE
3IIEMEHTaPHBIX
¢byHKUMI; HAXOIUTD
OKCTPEMYMBI PYHKIIIH,
HaunOoJbIIee U
HanMEHbIIIee 3HAYCHNE
¢byHKUMHT HA
MHOJKECTBE; BBIUUCISATh
IepBOOOpa3HEIC
¢byHKIIIH (B
MPOCTEHIINX CITyJasx);
BBIYHCIISTH
oTpeeNIeHHbIE
WHTETPaJIbl;, IPUMEHATH
WHTETPaIbl K PELICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajady;

HaXOJIUTh YaCTHEIE
npoussoansie OHII,
YaCTHBIC MPOU3BOIHBIE
BBICIIHX MOPSIIKOB,
skctpemymsl OHIT;
WCCIIEIOBATh HA
CXOIMMOCTh YHCIIOBBIC
PSABI; HAXOIUTH PAIIYC
CXOJMMOCTH
CTETICHHOTO psa;
3aIHUCHIBATh
MaTeMaTHYEeCKYIO
MOCTAaHOBKY THITOBBIX
TEKCTOBBIX 3a]1a4;
COCTaBIISATh
MaTeMaTHYEeCKHe
MOJIEJIH MPOCTHIX 3a/1a4
peaNIbHBIX MPOIIECCOB U
MIPOBOJIUTH UX aHAIN3;
BEIOUpATh METO/T
pEIIeHUs THITOBOM
3a/1a4u; periaTh
CTaH/JapTHEIE 3a/1a4H C
HCIIOJIb30BaHUHI
¢dhopmyn Teopun
BEPOSITHOCTEU U

MaTeMaTH4YeCKOM

CTaTUCTHUKH.

BJIQJIETh:

HaBBIKAMH BJIQJICET | BIIAZIEET B | BJIAJIEET HE
ynoTpeOenus B JOCTaTO4YHO | cinado, BJIaJIcCT
MaTeMaTH4eCKOU IIOJHOM | M 00OBeMe JOIIyCKaeT
CHMBOJIUKH JIJISI 00beMe MHOTO

BBIPAXKEHUS OIIHOOK
KOJIMYECTBEHHBIX U

KauyeCTBEHHBIX

OTHOIIICHUN 0OBEKTOB;
HABBIKAMH CHUMBOIIbHBIX
peoOpazoBaHUi
MaTeMaTHYECKUX
BBIPaXECHHH;
3aIHUCHIBATh
MaTeMaTUYECKYIO




MOCTAaHOBKY THUIIOBOM
TEKCTOBOM 3aJauHU;
HaBBIKAMH TTOCTPOCHUS
rpa¢uKoB
AJIEMEHTAPHBIX
(YHKIIMIT; HABEIKAMHU
WCTIOJIb30BaHHUS
rpaduKoB, TAOIUIT IPH
peIIeHn  3a/1a49H ’
MPOBEICHUH aHAIIN3a
HaICHHOT' O PEIICHUS;
OCHOBHBIMU
aHATNTUIECKUMUA
METOJIaMH PEIICHHUS
anredpanvaeckux
YpaBHEHUH U CUCTEM
anredpanvaeckux
YPaBHEHUI;
OCHOBHBIMH METOJIAMH
nuddepeHInpoBaHus,
UHTETPUPOBAHHS
(YHKIIHIT; OCHOBHBIMH
METOJIJaMH TTOUCKA
sKcTpeMyMa (pyHKIHH
OHOU U HECKOJBKUX
MePEMEHHBIX;
MeTOIaMH
CTaTUCTUYECKOMN
00pabOTKHU pe3yJIbTaTOB
IKCIIEPUMCHTOB;
METO/IaMH aHAJIN3a U
NpeCcTaBICHUS
CTaTHCTUYCCKHUX
JTAHHBIX.

OueHka «OTJIMYHO» BBICTABJISETCS, €CIAM OOYYarOUIUMICS BBIMOIHSIET
KOHTPOJIbHbIE Pa0OThl B CEMECTpPE, TECTOBBIC 3aJaHUs, BBINOIHSIET 3a/JaHUA
KOJUIOKBUYMa, IOJHO M apryMEHTUPOBAaHHO OTBEYA€T Ha BOMNPOCHI OuWIieTa;
oOHapy)XMBaeT MOHUMaHUE MaTepuana, MOKET OOOCHOBATbh CBOM CYXICHMUS,
IIPUMEHUTh 3HAHUSA HaA IIPAKTUKE, CaMOCTOATENIBHO PELIUTh IPEII0KEHHBIE
3aJjaHusl, TpeOyrolue JOMOJIHUTEIBHOIO aHajdn3a U MOMCKA HY>KHBIX CBOWCTB U
IIPABUJT; U3J1araeT MaTepual MOCJIeI0BATENIBHO U IIPABUIIBHO;

OueHka «XOpoWIO» BBICTABIAETCS, €CJIM OOYYAalOIIUKCA BBIMOIHSIET
KOHTPOJIbHbIE Pa0OThl B CEMECTpPE, TECTOBBIC 3aJaHUs, BBINOIHSIET 3a/JaHUA
KOJUIOKBUYMa, IOJHO M apryMEHTHPOBAaHHO OTBEYA€T Ha BOMNPOCHI OWIIETa;
oOHapy>KMBaeT MOHMMAaHHE MaTepHhayia, MOXKET OOOCHOBaTh CBOM CYXKICHUA,
IIPUMEHUTh 3HAHUS Ha IIPAKTHKE, CAMOCTOSATENIBHO PELIUTh IPEIJIOKECHHbIC
3aaHusl, TpeOyIolre NOMOTHUTEILHOTO aHalu3a U MOUCKA HY)KHBIX CBOMCTB U
IIpaBWJI; U3JIaraeT MaTepuall MOCIEA0BATENbHO U MPABUIBHO, HO AOIyCKaeT 1-2
OLLIMOKH, KOTOPBIE CaM K€ HCIPABIISET;




Ouenka

«YAOBJICTBOPHUTEJIBHO>» BbICTABJIACTCA,

ecnu  OOydJaroIIHiics

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

3a/IaHU KOJUIOKBUYMA,
OHCHK& «HEYAOBJETBOPUTEJIbHO» BLICTABIISICTCA 3a ci1aboe M HEIMOJIHOE

BBIIIOJIHCHHUC KOHTPOJIbHBIX pa60T B CCMCECTPC, TCCTOBLIX SaI[aHI/Iﬁ M KOJUIOKBHUYMaA.

3. IlepeyeHb OLICHOYHBIX CPEACTB

KpaTKaH XapaKTCpUCTUKa OHLCHOYHBIX CPCIACTB,

HCIIOJB3YEMBIX IIPH

TEKYyILLIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEXKYTOUHON aTTeCTallMU 00y4aroLerocs
10 JUCLUIINHE!

HanmenoBanue
Ornrcanue O1EHOYHOTO
OIICHOYHOT'O Kpatkas xapakTepucTrka OIeHOYHOTO CPE/ICTBA cpercTBa
CpeacTBa p
N Kommnexr
CpencTBO MPOBEPKH YMEHHUU MPUMEHSTH IMOJYYCHHBIC
KonTponbhas KOHTPOJIbHBIX
3HAHUA AJI1 PEUIeHHs 3a/Jad ONpPENEICHHOro THIa IO N
pabora (KutP) 3aJlaHuM 110
TEME WJIU Pa3eity
BapHaHTaM
CpencTtBo KOHTPOJS YCBOGHHs YyueOHOTO Mmarepuasa
TepMLI,lI azfaena IEJ'II/I a};nenos ﬂng;nnnHHLI 0 rarl){mo Bonpocsi 1o Temam /
Komnnoxsuym (K) - P p > OP pazzenam
BaHHOE KaK y4eOHOe 3aHsATHE B BHUIEC coOeceqoBaHUS
JTUCTIUILTAHBI
npenojaBaTess ¢ 00yJaroumMIcs
Cucrema CTaHIapTHU3UPOBAHHBIX 3aJjaHuH,
KoMIuiekT TecToBbIX
Tect (Tecr) MIO3BOJISFOIIIAS aBTOMATHU3UPOBATh POLEAYPY —
M3MEPEHUs YPOBHS 3HAHUI U YMEHHH 00y4aromerocs
4. IlepeyeHb KOHTPOJIBHBIX 33JaHMH WJIH WHbIE MaTEpPHUAJIbI,

Heo0XoaAMMBbIe /151 OUCHKH 3HAHUM, YMEHHMH U HABBIKOB, XapaKTEePH3yIOLIUX
JTanbl (POPMUPOBAHUA KOMIIETEHIMI B IIpouecce 0CBOCHUA JUCHMIIUHbI

Jsa rekymero kourpoJs TK1:
ITpoBepsiemass kommerenmms: OIIK-1, OIIK-1.1 — OO6mamaer HaBBIKAaMU
MPUMEHEHUSI MaTEMaTUYECKOTro amnmnapara.

Tect

1. Jlana matpuia| 1 0

MaTpUIsl A~1?

2. Paznoxenue onpeaenuTens | a b

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

-2 1 4

3 -1 5

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

c | IO TPCThEMY CTOJI6I_[y HUMCCT BUA.




0o 3 -2

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

uepes a;;'. Yemy paBeH >1eMEHT a;;?

Bri6epute o1H OTBET:

4. Tlpu pelIeHHN CHCTEMBI {;;_2:;’;,::2%, no npaBuiay Kpamepa. Beibepure oqun
OTBCT.
Z: % i;a,ﬂlﬂ gzi,;ﬁzﬂ; ?2.
o
R B R
A=l 487 —4"52:‘3 71"

1 2

5. s matpui A = (—4 2) UB= (; _41) OTMETBTE TE€ OIEPALUU, KOTOPHIC
0 1

MO>KHO BBITIOJIHUTh. BrIOEpUTE OJTMH MIIM HECKOJIBKO OTBETOB:

AB; BA; ABT; ATB; BTA; BAT; ATBT; BTAT.

-1 2
6. JlaHbI MATPHUIIBI A = ( 12 i g) B = ( 3 4). Matpuna D = A + 3B7.
B -1 0

Havigute dy> — d,».
7. Ecniu oiHYy CTPOKY KBaJpaTHOW MaTPHUIIbl YETBEPTOTO MOPSAJIKA YMHOKUTH Ha 2,
TO ONPEJCIUTEb. . .
BriOepure oquH 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. Pemre ypaBHenue |1 1—x 1 |= 0. B oTBere BBEaUTE, Y€MY PaBEH x.
2 1 2—x

9. HalimuTe Bce 3HaUEHUS A, PU KOTOPBIX CYIIECTBYET 0OpaTHAst MaTpuiia A1,

9 8 7
€CJIM MaTpula A = (6 A 4).
3 2 1
BriGepuTe ouH OTBET:
A=>5; A€(—0;5)U(5; +0); A=5; A<5;, A=5; A <5.
10. Pacuiupennas MaTpuiia CUCTEMbI IPUBEICHA K BUY:
1 2 -1 351
0o -1 1 3|2
0 0 2 -—-1|3
0 0 0O 010
Y cTaHOBUTE COOTBETCTBUE MEXKY XapaKTepPUCTUKAMU (CBOMCTBaMU) CUCTEMBbI U

HUX 3HAYCHUAMMU.



XapakTepucTruka 3HaueHue
a. YMCJIO PEIIEHU CUCTEMbI PABHO 1.0

0. paHT pacIIMpPEHHON MaTPHIILI PaBEH 2.1
B. YHCJIO CBOOOTHBIX ITEPEMEHHBIX PaBHO 3.2
r. UKCII0 HEU3BECTHBIX CUCTEMBI PABHO 4.3
5.4
6.5
7. OECKOHEYHO MHOT'O

1. Haiiute nimHy BEKTOpa d = (—6;5;—2\/3 )
2. TIpu KaKoM 3HAYECHUM o. BEKTOPBI G =(8;—a;2) M b =(-1;—2;—3) OPTOTOHATBHBI?
3. CkansipHO€ Mpou3BeIEHNE BEKTOPOB 0003HAYACTCS:

|Ez|-‘5 : (Zz,l;) ; ‘szl;

; axb

4. Onpeenure No PUCYHKY KOOPAMHATEI BEKTOpa AB .

A

-0 / 2 3
A
-1
5. Manbt Toukn A(L1;1), B(-2;4;0), C(3;—-4;5).

Y cTaHoBUTE BEPHOE COOTBETCTBUE MEXKAY ACHCTBUAMU HAJl BEKTOPAMU U UX
KOOpJIMHATaAMH:

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

B. 24C+BA 2. (-3;3;-1)

B. 448 3. (-12512;-4)
4. (7;-13;9)

6. O0BEM TPEYroJIbHON MUPaMUJIBI, TOCTPOCHHOE Ha BEKTOpax d =(3;3;-1),
b =(1;4;2), ¢ =(1;-2;0), paBeH. Beaure otBer:
7. Hanst Toukn A(0;1;2), B(-2;4;1), C(1;-1;3). Haiioure np@A_(f :

—@ —ﬁ 914 _@

2 13 2 - 14

8. lan TpeyroinbHUK ABC (cM. pucyHOK). Haitaute coso.



B a
1
C
0 1 2 3 4 5
BriGepuTe oquH OTBET:
i B J170 9410 170 910
- 2 170 50 170 50

3

9. JaH npsAMoyrojibHUK ABCD.

A D

OTMeThTE BCe Maphl KOJUTMHEAPHBIX BEKTOPOB.

DA+AB n BC+CD;

AD u CB;

AD—AB 1 DA-DC;;

AC+CD u BC-AC.

10. ITycTh ¢ - yroa Mex/y HEHYJIeBbIMU BEKTOPaMH d U b . YCTaHOBUTE
COOTBETCTBHE MEK/Ly 3HAKOM G-b M BEIMUYMHON yIiia ¢ .

A.d-b>0 l. p=0°
B.a-b<0 2. 9=90°
B.ab= 3. 0°<p<90°

4. 90° <p<180°

KontposnbHas paborta



Bapuanr 1.

1. Haiitu paccrosiHue OT TOUKU M (—12;7) 10 IPSIMOM, MPOXOAAIIECH Uyepes3
JBE TOYKU M (-3;4) U M, (L5).

2. Haittu Tanrenc yriaa mexay npsmoil x — 3y + 5 = 0 u npsamoii,
MPOXOSIIEN Yepe3 HAYaJI0 KOOPAUHAT NEPIECHINKYISIPHO BEKTOPY 72(1;-2) .

3. Halitu ypaBHEHHE IUIOCKOCTH, Mpoxojsiieid depe3 Ttouku M;(1,2,-1),
M,(1,-2,3), M3(2,2,3).

x-y-z=0

4. TlpuBectn ypaBHEHHUs mnpsmon L: { K KaHOHUYECKOMY

2x+y+z-3=0

BUAY.
x-1_y+2 z-2

5. Hantu koopAavHaThl TOYKH MEPECEUYEHUS MPAMOU 5 . . Cc

IJIOCKOCTBIO 3x—y+2z+5=0.

Bapuanr 2.

l. Halitn ypaBHeHue npsAMOW, MpoxoAsmier depe3 TOuky My(-2,3) u
MEePIEHIUKYIJIIpHOU K npsimMoit L: 2y —x —8 =0.

2. Haiitu TaHreHc yria mexay npsmoilt x — 3y + 5 = 0 u npsMou,
MIPOXOJAILIEN YEPE3 TOUKY My(—2;1) U NEPIEHAUKYISAPHO BEKTOPY 7(1;-2) .

3. Haiitu ypaBHeHUE TJIOCKOCTH, MPOXOasiieit yepe3 Touky M(2,2,-3) u
IapajuieNIbHON IIoCKocTH X —4y —2z + 1 =0.

o o -x+y+4=0
4. Haittu yrosn mexnay npsimoit L: { g yl 0 U 1ockocThio G:y + 7 —
Z—1=

6 =0.

3. CocraBuTh ypaBHEHHUE NPSIMOM, POXOsIIei Yyepe3 Touky M, (1,-3,5)

. {4x—y+2z—7:0,
napajiebHO MPSMOM

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

Juisa Trekymero konrpoJsa TK2:
ITposepssemass kommerenmms: OIIK-1, OIIK-1.1 — OO6mamaer HaBBIKAaMU
MIPYMEHEHHUSI MaTEMAaTUYECKOTO armapara.

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

‘ Beluncnure HeonpeaeneHHbli HHTErpall | (3cosx + 2x)dx.




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

3.
Bbruuciure HeonpeneneHHbId UHTErpa [ xe®*dx.

1 1 B x2
—e™(6x—1)+C —e®(x—1)+C 6e®*(x —6) +C —eS 4
36 6 2
4.

BerurcnuTe miomans miockoi Gpurypel, n300paxeHHON Ha PUCYHKE.

5 /
4
Y = 241
3 /f—
2
-2 1 o 1 3 4
5.
BoruncnuTe onpeneneHHbIH HHTETpal m fulx - sin(mx?) dx.

6.

Haiinure obmee pemenne qudQepeHnaib-HOro ypaBHEHUS V' = cOSX.

«—cosx+ Cy;x+C; | Cicosx +(; —cosx+ C —cosx+x+C
7.

o T [] _
Haiinute obmee pemenne guddepennuansHoro ypapgenus Y — 4 +4y =0,
€,e? + Coxe? ‘ €,e? +2C,e%* el 4+ xe¥ Cce?*
8.

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

JlaH 9UCIIOBOM P 2oy

9.

| OTMeTBTe PacXOAIIHHiCs YHCIOBO P




D D D D7
n=11 nzln3 nzln2 nzlﬁﬁg

10.

Haiinure paanyc cX0IMMOCTH CTENIEHHOTO psija:

Zm (x — 1" - n?
n=1 3n

KonTponbhas pabota

Bapuanr 1.
2(3x" +4x* -2)
1.B YT '
BIYUCIIUTH IPOU3BOJHYIO (DYHKINH 1+ x

2. Haiitu npousBoaHyO  (DYHKIIMH, 3aJaHHOW  HapaMeTPUUECKH
x:@ﬁ+gﬁf,

y :sin(t3/3+t).

3. Haitt npon3BOIHYIO YKa3aHHOT'O NOPSIIKA Y = (4x3 + S)ez’c+1 , v =2

4. HaittTu uHTEpBaIbl MOHOTOHHOCTH U  JKCTPEMYMbl  (DYHKIIMH
X
r=2In(2)-3.
Y x—4
5. HailTu yacTHbBIE IPOU3BOAHBIE BTOPOTO MOPsIKA (PYHKLIUU:
z=x"cosy+y>cosx—2xy—3.
6. Haiitu monubiit auddepeHiman nepBoro nopsijika GyHKIIUN:
z =In(x*y+3x)%).
7. UccnenoBath PyHKIMIO HA SKCTPEMYM: z = —x2y+xp? +4xy
8. HaiiTu npousBoaHble QyHKLUHU, 3aJaHHON HEsBHO: 2z~ = x(ysin x+cos z) .
9. Haiitn npou3BoAHYyI0 (QYHKIMH B TOYKE M, N0 HANPABJICHHUIO BEKTOPA &

cu=\X+ Y+, a=1+2] -2k, M, (3;-4;5).

10. CocTaBuTh ypaBHEHHE KACATENBHOM TUIOCKOCTH U HOPMAJIBHOM HPSIMOM
B Touke My(1;2;2,): z=3x" -4y’ +10xy +15.

Bapuanr 2.

V1+x°

5¢°+x

2. Haittu mpousBoaHyro  (QYHKIMH, 3aJaHHOW  TApPaMETPUUYECKH

x=A1-¢£,

1. Beruucauts npou3BoHy0 GyHKIMHA YV =

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




4, Haiith WHTEpBAIbl MOHOTOHHOCTH M  OKCTPEMyMbI  (DYHKITUH
y = (2x + 3)e2(x+1),
5. HaiiTu 9acTHbIE IPOU3BOJHEIE BTOPOTO MOPAAKA QYHKIMH:

z=2xy—e +3x°y-5.

6. Halitu monubiit auddepenuan neporo nopsiaka GyHKuuu: u =In, [— .

Yy

7. UccneoBaTh GyHKIMIO HA SKCTPEMYM: z = 2x2y — xy> +3xy
8. Haiitn [IPOU3BOHEIE byHKIHIH, 3a1aHHOMN HESBHO:
z= xysin(x—2y+z),

9. HaiiTu npon3BoAHy0 (yHKIIMU B TOUKE M, IO HANPABICHUIO BEKTOPA & :

—Zz N - 5
sd=j+k;My(1;1,0)
Y
10. CocTtaBuTh ypaBHEHHE KACATENBHOM IUNIOCKOCTH U HOPMAJIBHOM HPSIMOMN

u=>5""+arctg

B Touke My(1;2;2,): z=4x"—2)" +6xy—16.

Juisa Trekymero kourpoJsa TK3:
[Ipoepsemass kommnerenuusi: OIIK-1, OIIK-1.1 — OO6namaer HaBbIKaMU
MIPUMEHEHUS MaTEMaTHYECKOTO anmnapara.

Tecr
1. CoObiTHe, KOTOpOE MOXKET JMOO0 MPOU30UTH, JUOO HE MPOUZOUTH,
Ha3bIBACTCA
* cydaifHbIM COOBITHEM
HEBO3MOKHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSATHBIM COOBITHEM
2. CoObITust A U B, KOTOpBIE MOTYT MPOU30MTH OJTHOBPEMEHHO B PE3YJIbTATE
OJIHOTO OTIbITa, HA3BIBAIOTCS
* COBMECTHBIMU
HECOBMECTHBIMU
3aBUCUMBIMU
HE3aBUCUMBIMHU
3. YUucno pa3MeleHuil U3 n 3JIEMEHTOB MO 71 3JIEMEHTOB BBIYUCISETCS IO
bopmyie:

n! n! m!
; (n—m)!

(n—m)!’ m(n-m)!"  (n—-m)!’
4. BeposiTHOCTh TOCTOBEPHOTO COOBITHS paBHaA...
5. CxonbKUMHU cITIOCOOAMHU Ha MOJIKE MOKHO PACTIOJIOXKUTh 5 KHUT?
6. Yucio pasMenienuii us ' snementos no ! ¢ HoBTOpeHUsIMU PaBHO. ..
m n! n! n!
n M N, > ; -
(n—m)! m!(n—m)! m!



7. Ecnu coObitust A 1 B B3auUMHO HE3aBUCHMBI, TO YCIOBHAsl BEPOSTHOCTD

P(4/B) paBHa...

P(4); M; 0
P(B)
8. Monery noxopacsiBatoT 5 pa3. KakoBa BeposITHOCTH TOro, 4Tto 3 pasa
BBITIJIET repb?
9. Dbpocaror wurpanbHyr0 KOCTb. CKOJBKO 3JEMEHTOB  COIEPKHUT
IPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOA0B JaHHOIO OIbITa?

10. KakoBa BEpOSITHOCTb BBIHYTH JJaMy U3 KOJIOJIbI B 32 KapThl?

5

P(B);

KontposnbHas pabota

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

3agaya 2. BpIUHMCINTE BEpPOSTHOCTH COOBITUH, MOJIB3YSACh (HOPMYIIOM
MOJTHOM BeposiITHOCTH U (1K) popmyroit baiieca.

3agaya 3. BplMcCIUTh BEpPOSTHOCTH COOBITHMH, MOJB3YACH (HOPMYJION
bepHynu, ciencTBUSIMU U3 HEE, WIH €€ aCUMIITOTUYECKUMHU PUOIHKEHUSAMH.

3agaua 4. 3a1aH 3aK0H pacHpenesIeHAs JUCKPETHOM CIIy4ailHOW BEJIMYMHBI
X. Haiitu maremarnyeckoe oxxuganue, gucnepcuto. Iloctpouts rpaduk GyHKIMN
pacupeneneHust BEpOATHOCTEN CIIy4YalHOW BEJIMYUHBI X.

3agaua 5. HenpepeiBHas coyyaiiHas BenuuuHa X 3amaHa  (QyHKIMEH
pacnpenenenus BepoaTHocTe. Tpelyercs: a) HaAlTH MIOTHOCTH pacIpeleieHHs
BEPOATHOCTEW; ©O) HAMTH MaTeMaTU4yecKOoe OKHUIaHUE, AMCIIEPCHUI0, CpelHee
KBaJIpaTUUECKOE OTKJIOHEHME; B) MOCTPOUTHh IpaUK IUIOTHOCTU paclpeaeiieHus
BEPOSATHOCTEM.

3apauya 6. [lo JaHHBIM BBIOOPKH COCTABUTH JUCKPETHOE CTATUCTUYECKOE
pacnpeneneHue. HallTu HECMEIIEHHBIE OLICHKM MaTEMATHYECKOTO OXKHUAAHUS U
JTUCIIEPCUM T€HEPATbHON COBOKYMHOCTH, MOCTPOUTH CTATUCTHUYECKYIO (DYHKIUIO
pacrpeneneHusl.

3amaya 7. Ilo pgaHHBIM  BBIOOPKM  COCTaBUTh  CTAaTHUCTHUYECKOE
pacnpezenenue. IlocTpouTs rucrorpaMmy 4acToT, 'paMK HAKOIJICHHBIX YacTOT.
BblUMCINTE HECMEUIEHHBIE TOYEYHBIE OLICHKM I1apaMETPOB T'€HEPAIBHOMN
COBOKYITHOCTH.

Bapuanr 1

1.  VYcrpoiicTBO cOCTOMT M3 3 SJIEMEHTOB, PabOTAIOIMIMX HE3aBUCHUMO.
BepositHocTi 6e30TKa3HOM paboThl (32 BpeMs t) MEpBOro, BTOPOIO U TPETHEro
3JEMEHTOB COOTBETCTBEHHO paBHbI 0.6, 0.7, 0.8. HailTu BepoATHOCTH TOTO, YTO 3a
BpeMsl t 6€30TKa3HO OYIyT paboTaTh TOJILKO JIBa DJIEMEHTA.

2. B nepBom smuke copepxkutcsa 20 geraneit, u3 HUX 15 craHmapTHBIX.
Bo Bropom 30 neranei, 3 Hux 24 ctangapTtHeiX. B Tpetbem — 10 neranei, u3 HUX
6 cranmapTHbeIX. HailTh BEpOSITHOCTH TOTO, UTO CIy4alHbIM 00pa30oM M3BIICUEHHAs
JleTajb CTaH1apTHAs.



3. Ecnu B cpeaneM JeBmu cocTaBisiioT 1%, KakoBa BEPOSITHOCTh TOTO,
yTo cpeau 200 yemoBeK OKa)keTcs 4yeTBepo JjeBiie? KakoBa BepOATHOCTh Cpeau
200 yenoBek OOHAPYKUTH HE MEHee 4 JieBIIehH?

4 X -7 -4 3 6 7 9
) p 045 0.1 02 0.05 0.1 0.1

0, x<1,
5. Fy(x)=<x-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;104; 3,8; 2; 5,4, 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. JIBa wucrtpeburtens OJHOBPEMEHHO aTakyloT OOMOapIUpOBIIHK.
BepositHoCTh nonaianus B 60MOap AUpoBIIMK 0HOTO UcTpeduTens 0,5; BToporo —
0,4. HaiiTi BEpOSITHOCTh OJTHOTO IOIAIAHUS U IBYX NOMAJaHHM.

2. Hekro, 3a0myauBIIMCh B JieCcy, BBIIIEN Ha MOJSHY, OTKyAa BEJIO 5
nopor. M3BecTHO, 4TO JJisl pa3IMUHbIX JOPOT BEPOATHOCTH BBIXOJA U3 JIEca 3a Yac
cooTBEeTCTBEHHO paBHbl: 0.6, 0.3, 0.2, 0.1, 0.1. Onpenenuts BEpOATHOCTH TOTO, YTO
3a0JTy AMBIIUNACS TIOIIEI 110 MEPBOM 10pore, €Clii U3BECTHO, UTO OH BHIIIE U3 Jieca
yepes yvac.

3. B HekoTopoM cemerictBe 8 neTel. BeposSTHOCTh pOKIECHUS MAJIbUYNKA
uiu aeBoyku pasHa 0,5. HailTu BeposITHOCTB TOTO, YTO a) uMeeTcd 4 Maiabuuka u 4
JIEBOYKH; 0) YMCIIO0 MATTBYUKOB 3aKITIOUYEHO MEXKITY 2 U 6 (BKIIOYUTENIHHO).

4 X -5 2 6 7 9 11
) p 04 03 0.1 0.05 0.05 0.1

0, x<0,

2
5. Fy(x)= %, 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;
4,5;2,6;74;5,8

3,1;4,5;7,7,8,3;8;9,2; 4,94, 6,7; 6; 8; 8,4;3,7,2,9;, 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.
TeopeTnueckne BONPOCHI 1l KOJUIOKBAYMA.:
1. Marpuna, pa3mMepHOCTp MaTpulbl. JIMHEWHBIE JNEUCTBUS  HAN

MaTpULIAMH.



2. [IponsBenenue matpull. TpaHCIOHUPOBAHUE.

3. Onpenenurens MaTpullpl. CBOMCTBA ONIPEAETUTEIA.

4. Meron Kpamepa penieHrs CUCTEM JTMHEWHBIX YPABHEHUM.

3. Hampasnenue u 1imHa BEKTOpA.

6. KosmmHeapHbie BEKTOPbI, KOMILUIAHAPHBIE BEKTOPBI.

7. [Ipoeknusi BekTOpa Ha uuciao (ompeneneHue, ¢opMmyna s
BBIYKCIICHUS IPOCKIIMU, CBONCTBA).

8. CkansipHoe TPOU3BEIACHUE BEKTOPOB, €r0 CBOWMCTBA. YTOJ MEXIY
BekTOpamu (hopmyra).

9. BekTtopHoe mpou3BeneHUE BEKTOPOB, €ro cBomcrBa. @opmyna s

BBIYUCJICHUS BEKTOPHOTO MPOU3BEACHUS, BBIYUCICHHUE TIOMIACH.

10. CwmemanHoe NpoOU3BEJEHUE BEKTOPOB, €ro cpoiicTBa. dopmyna st
BBIYHCIICHHS] CMEIIIAHHOTO TTPOM3BEICHNS, BEIYMCICHHE 00HEMOB.

11. Tlpenen uncnoBOi MOCIENOBATENLHOCTH, PEAE PYHKITUU.

12. 3ameuaTenbHbIE TPEHEIBI.

13.  DOKBHBaJEHTHOCTH.

14. TlpousBogHas GyHKIIMH OJJHOM MEPEMEHHOM.

15. TlpaBuia quddepeHunupoBaHus.

16. TaGnuia npou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.

17.  duddepennmpoBanue cI0KHON HYHKIIUU.

18. IlpunoxxkeHus NpoOU3BOAHOM: HAXOXKICHUE HHTEPBAIOB MOHOTOHHOCTH
(GYHKIIMU, HAXO0XIACHUE HSKCTPEMYMOB, YpPaBHEHUE KacaTelbHOU K Trpaduky
(GyHKIHU.

19. HeomnpeneneHHbI HHTErpal.

20. Tabnuua nepBoOOpPa3HBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

21. CgoiicTBa HEONPEIECICHHOTO UHTErpaa.

22. @opmylia UHTETPUPOBAHHUS IO YACTSIM.

23.  OmnpeneneHHbI UHTETPA.

24.  CaoiicTBa OINpPEIEIEHHOr0 HHTErpaa.

25. BpruucneHue mwiomaaei miockux Quryp, BHIYUCICHUE JUTMHBI TYTH C
MIOMOILBIO OIPEAEIIEHHOIO HHTErpaa.

26. @DyYHKIIMU HECKOJIbKUX NIEPEMEHHBIX.

27. BblUKCIIEHUE YACTHBIX MPOU3BOIHBIX.

28. I'panueHT.

29.  OcHoBHbIE (POPMYJIIBI TEOPUHU BEPOSITHOCTEH.

30. JluckpeTHble W HENPEPBIBHBIE Cily4yalHble BENUYHUHBL. OCHOBHBIE
3aKOHBI PaclpeIeJICHUS] U UX YUCIIOBbIE XapaAKTEPUCTUKHU.

TecToBbIC 3alaHvs OJI1 KOJIJIOKBUYMa.
1.

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

AB - CB.




Jlanst Bektopbl @ = T+ j — k, b = 37 — 2j + k. Boruucure |b — d.

3.
Haiinure koopauHATBI BEKTOpA AB.

1

Y
A
2 = 1 2 3 4 T
\“B

-1
< (6; —1) [(2-1) [ (=1;6) (4D
4.

‘—2 6
Brruucnure onpenenurens 1 =& ‘
5.
Jlanbl MaTpuIlel A = (é :i) uB = (_15 ?) Beruncnure 24 + B.
-3 0 -8 6 —4 3 7 12
G %) (G o (7 3) (5 1)
6.
OTMeTbTE BEpHBIE DKBUBAJICHTHOCTH, JEHCTBYIOIME Ipu x — 0.
sinx ~ x ‘lnx—l—lwx ‘cosxwx ‘(l—l—x)m—lwmx
7.
OtMmeTbTe BepHBIE (POPMYIIBI.
{ —KOHCTaHTA.
C N fla—fg , ,
oy =fo-rfg |(5) =LA =7 © =0
g g
8.
OtmeTbTe Bce BepHBIE (DOPMYIIBI.
, 1 1
(arctgx)' = cos)? (Inx)' = "
. s 1 ,

(arcsinx)’ = — (@) =a*

9.

Brraucinte npoussoanyro Gpynkiuu y = cos(5x2 — 10).

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




10.

BorunciuTe mpousBoaHyo QyHKIMU y = x> - sinx.

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

11.

o 4. 2
HaI/II[I/ITe 3HAa4YCHUC q)yHKLII/II/I y = Z_8 B TOYKC JIOKAJIbHOI'O MUHUMYMa.

12.

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

12.

Ha pucynke m3o6paxen rpaduk npousBoganoi GyHkuuu y = f(x). 3anummre HHTEPBAIbI
Bo3pacTanus GyHkuuu y = f(x).

y=f'(x)

13.




Ha pucynke u300paxeH rpadguk mpou3BoaHoN GyHKuu y = f(x). 3anuimre HHTEPBaIbI
yobiBanus GyHknun y = f(x).

4

-2

14.
Ot1MmeThbTe BCE BEPHBIE (POPMYIIBL.
[xtdx=n-x""14+C [ cosxdx =sinx+C
1 dx
flnxdxz;-l—C fmztgx+6
15.
Beruncimte HeonpeaeneHHbi nuTerpan | (6x2 + 3)dx.
6x>+C 2x3+3x+C 6x>+3x+C 2x*+C
16.

OtmMmeThTe BCE BCPHBIC CBOMCTBA ONPCACIICHHOI'O UHTETpajia.

[ feodx = [ fx)dx

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

[P f(x)dx=C- [”fx)dx, C — const

J; fdx=0

17.

BeraucnuTe miomnaap miockoi GUrypbl, H300pa)keHHON Ha PUCYHKE.




y=a’+1

18.

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

19.

‘ HaiiauTe 9acTHYIO MPOU3BOJHYIO IO MEpeMEHHOM x GyHkumu z = x°y + e + cos(3x + 5y).

20.

BoruncnuTe miomazas miockoi GpUrypsl, n300paxxeHHON Ha PUCYHKE.

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

JlJ1st MpOMesKyTOYHOM aTTeCTAIlUM:

TeopeTnueckne BOMPOCHI K IK3aMEHY:

MaTtpuusl U onpeaeauTe T H

[Tonstne w™martpuubl. PasMepHocTs Matpuipbl. [luaroHanbHas MaTpuua.
Enunnunas matpuna. Jleiicteust Hag maTpuuamu. CBorictBa. [IpaBuiio yMHOXKEHUs
Matpull. TpaHcrioHnpoBanue maTpull. CBoiicTBa JEHCTBUI HAJl MAaTPULIAMM.

Onpenenutenu. [opsaok onpenenurens. @opmyia pa3noKeHHs O CTPOKE
(cronbiy). CaoiictBa ompenenutens. HeBwipokaenHas matpuiia. Beraucienue



oOpaTHOI MaTpwuibl (10 anropuTmy, MmetogoMm JKopmana-I'aycca). Panr matpuist
(1Ba cmoco0a BRIUUCIICHHS paHTa MATPHUIIbI).

CucremMbl JJUHEHHBIX aJIre0panyecKux ypaBHEeHUH

Cucremsbl JIMHEWHBIX anredpanvecKux YPaBHEHHUI. Marpuna
koa(durmenToB. CoBMeCTHbIE U HECOBMECTHbIE cucTeMbl. Teopema Kponekepa-
Kanemmm. Meton Kpamepa, B Kakux cirydasix OH IpUMEHUM. MaTpU4HbI METO, B
KaKHX Cydasx oH npuMeHuM. Mertox ['aycca.

AHaJIMTHYECKAs TeOMeTPHUA

IIpsamoyrospHass ©  TOJSIpHass  CHCTEMBI  KoopAauHar.  Dopmylisl,
CBSA3BIBAIOLIUE MPSIMOYTOJIBHBIN U MOJISPHBIE KOOPAUHATHI.

VYpaBHeHuE MpsMON Ha IJIOCKOCTH, OCHOBHBIE BHUJbl YpPABHEHUM: 0O0Ilee
ypaBHEHHE, YpaBHEHHE MPSIMOW C YIIOBBIM KOIPPHUIMEHTOM, KaHOHHYECKOE
YPaBHEHHME, YPaBHEHHME MPAMOM, MNPOXOIAIIECH 4Yepe3 ABE 3aJaHHbIE TOYKH,
ypaBHEHUE MPSAMON B OTpe3Kax (HEOOXOIUMO 3amucaTh CaMi YPABHEHHS U CMBICI
UX TapamMeTpoB). YToJI MEXAY NPAMbIMU ((POPMYIIBI JJIsi BHIYMCIICHHUS ), YaCTHBIC
ciyyau. DopMyna sl BBIYMCICHUS PACCTOSHUS OT TOYKM JI0 MPAMOM Ha
IIJIOCKOCTH.

VYpaBHEHHE IIIOCKOCTH B IpocTpaHcTBe. HopmanbHbld BeKTOp. OCHOBHBIE
BUJbl YpPaBHEHUI IIJIOCKOCTU: OOIllee YpaBHEHHE, YpaBHEHUE ILJIOCKOCTH,
IPOXOJSIIEH 4Yepe3 TPU 3aJaHHbIE TOYKH, YPABHEHHE IUIOCKOCTH, IPOXOISAIIEH
yepe3 3aJaHHyK TOYKY MNEPHEHAUKYISAPHO 3aJaHHOMY BEKTOpPY, YpPaBHEHUE
IUVIOCKOCTH B OTpe3KaxX, HOPMAJIbHOE YpaBHEHUE IUIOCKOCTH (HEO0OX0IUMO
3anMcaTh CaMH YPaBHEHHUS U CMBICH UX MMapaMeTPOB). YTOJI MEX]Y IIIOCKOCTSIMH,
YacCTHBIE caydan. PaccTosiHrE OT TOUKH 70 INTOCKOCTH.

VYpaBHeHue mnpsamoil B nmpoctpaHcTBe. Hampapistommii BekTop. OCHOBHBIE
BU/Bl YPaBHEHUM TMIPAMOM HAa IUIOCKOCTH: KAaHOHHMYECKOE ypAaBHEHHE,
[ApaMETPUUYECKNUE YPAaBHEHHMS, YPAaBHEHUE MPSIMOM, MNPOXOASLIECH Yepe3 MBE
3aJlaHHbIE TOYKH, OOIIME ypaBHEHUsS NPAMON (HEOOXOAMMO 3alucaTh CamMu
YpaBHEHUSI U CMBICI UX MapameTpoB). YTOJI MEXIY NPSIMBIMH B TPOCTPAHCTRBE,
YIOJI MEXAY IPSAMOU U TIIOCKOCTBIO.

Kpusbsie BTOporo mnopsnka. KaHoHWueckue KpHUBBIE BTOPOIrO MOPSKA:
OKPYXHOCTb, dJUTHIIC, Tutiep0OoJIa, mapadosia (BbIBOI ypaBHEHUH).

penena pyHkumnu

IIpegen ¢ynxkuuu B Touke. IlepBwlii 3amedaTenbHbld Tpenen. Bropoit
3aMedaTeNbHbIil  Tpeaes. OKBUBAJCHTHbIE OECKOHEYHO Malible  (DYHKIUU:
ONPENIEJICHNE, OCHOBHBIE SKBUBAJIEHTHOCTH.

IIpousBoanas pyHkuumn

Onpenenenue NPOU3BOAHOM, €€ T€OMETPUUECKHN CMBbICH. DOpMybl IJis
BBIYMCJIEHUS TPOU3BOJHOM CYMMBI, Pa3HOCTH, IPOM3BENCHHUS, YACTHOIO JBYX
¢bynkiuit.  IlpomsBognast cnoxHod — pyHkuuu. Ilpouzeoomsvie  0CHOBHBIX
anemeHmapuelx @yukyuu (3HaTh HaW3ycTh!). BeIBOA (GopMyn sl BeIUUCICHUS
MIPOU3BOHBIX CIEAYIOMUX (DPYHKIHMI: x", cosx,sinx,a”. [IponsBonHas GyHKINH,
3aIaHHOMN napaMeTpUYECKH. Jlorapudmuyeckoe muddepeHimpoBanue.
[Ipon3BoiHBIE BBICIIUX MOPSIIKOB.



punoxenus npousBogHoii. Hccienopanue (PpyHKUuil nmpu mnoMoLIu
MPOM3BOJIHBIX

Bo3spacranue u yobiBanue QpyHKIIMU, HEOOXOIUMOE U JOCTATOYHOE YCIOBHUS.
OkctpemyMbl  pyHkiuu. Heobxoaumoe ycnoBue skcTpemyMa. JloctaTouHoe
yCIIOBUE dKCTpeMyMa (DYHKIIMH B TOUKE. BBIMTYKI0CTh, TOUKHU Meperuoa.

HeonpeneneHHbI MHTErPaJI

[lonarue HeonpeneneHHoro wuHTerpaga. (CBOMCTBA HEONPEAEIEHHOIO
uHTerpana. ®opMmyrna UHTErpUpPOBaHUA TO YacTsIM. Tabnuya unmezpanog (3HATb
Hau3yCTh!).

OnpenesreHHBIN HHTErPaJI

[lonsiTue ompeneneHHOro MHTerpaia. I'eomeTpuyeckuii cmbica (IIIOMIAAb
KpuBosvHeHHOM Tpameuun). Dopmyna Heiorona — JleitOnuna. OcHOBHBIC
CBOMCTBA OIIPEAEIEHHOr0 nHTerpana. dopMyna MHTETPUPOBAHUS IO YACTAM IS
OIIPEIEJIEHHOI0 UHTETPaIa.

DOyHKINH HECKOJBKHX IePeMEeHHBIX

Onpenenenne @HII. YacTtHble MPOW3BOJHBIE MEPBOTO Mopsnka. YacTHbie
IPOU3BOJHBIE BBICHIUX NMOpAAKOB. IlonHbll nuddepennman nepBoro U BTOPOro
nopsaakoB. JuddepennupoBanue HesIBHOM PyHKIMU. DKCTPEMyMbl (QYHKIUN ABYX
nepeMeHHbIX. HeoOxoaumoe ycnoBue skctpemyMa ((hopMyIupoBKa), 10CTATOYHOE
ycliIoBUE dKcTpeMyMa ((hOpMyITHpPOBKa).

JAu¢ppepeHunanbHbie ypaBHEHUS

OO6uuit Buj, od1iee pemieHue, oomuii naterpain. YactHoe penieHue. 3agaya
Komm. YV nepsoco nopsoxa: ypaBHEHUsI C Pa3JeisSIOMIMMUCA TEPEMEHHBIMH,
OJTHOpOJHbIE Au(depeHIuanbHble YpaBHEHUS], JIMHEWHbIE, YpaBHEHUs bepHyuiu,
ypaBHEHUS B MOJHBIX AUQdepeHnmanax (KaHOHUYECKUI BUJ, METOJbl PEIIEHUs
KQ)KJIOTO TUIA YPAaBHEHHH ).

Jluneitnpie onmHopoaHbie AuddepeHmanbabie  ypaBHenus Il mopsiaka.
Crpykrypa obmero pemenns JIOJAY II  mopsaka ¢ IMOCTOSHHBIMHU
koddurmenTamu. XapakTepuCTHUECKOE YpaBHEHUE, BUJl OOIEro perieHus aJis
KKJ0T0 U3 ciaydaeB (D >0, D=0, D<0). OOumuii BUa JMHEHHOTO HEOJHOPOIHOTO
AY 1I nopsnka. Ctpykrypa obuiero pewmenus JIHAY 11 nmopsiaka. Teopema o
HAJIO)KECHUU PELICHUMN.

Teopusi BeposiTHOCTEH

[IpocTpancTBO  3ieMeHTapHBIX  coObITUM. HecoBMecTHbIE  COOBITHA.
Onepanuu Hal COOBITUSIMU.

Onpenenenus BEPOSITHOCTH: KJIACCHYECKOE, reoMerpuyeckoe. CBoMCTBa
BEPOSTHOCTH.

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

JluckpeTHbIe, HENPEPBIBHBIE CIy4YalHbIE BEJIMYMHBI. Pacnpenenenue
ciaydariHblX BenuuuH. DyHKIMSA pacnpeneneHus IUCKPETHOM W HENMPEPBIBHOU
Clly4ailHbIX BequyuH. DopMmysia [ BBIYMCIECHHS BEPOATHOCTH IOMAJAHMS
CIIy4allHOM BEJIWYMHBI B HHTEPBAJI. [IIOTHOCTHP BEPOATHOCTEM HENPEPHIBHOM
CIIy4yallHOW BeM4HMHbI. CBOMCTBA INIOTHOCTH.



MaremaTtuueckoe oxxumaHue. CBONWCTBA MAaTEMATHYECKOIO OKHIAHUS.
Hucnepcusi. CpoiictBa aucnepcuu. CpegHee KBaJpaTUUeCKOEe OTKIOHEHUE.
dopmMysbl 11 BBIYMCICHUS MaTEMaTHYECKOTO OXHUAAHUS W JUCIICPCHUU JJIS
JMCKPETHBIX U HEMIPEPBIBHBIX CIIyYalHBIX BEJIUYHUH.

MaTtemaTH4yecKasi CTATUCTHKA

Bribopka.  Cratuctuyeckoe pacmpeicieHue. BapuallMoHHBIA — psi.
['mcrorpamma, rpaduK HAKOIUICHHBIX 4YacTOT. OMIHUpUYecKas (yHKIUA
pactipenienieHus. TodyeuHble OILIEHKH MapaMeTpOB paclpeieieHus: BhIOOPOYHOE
CpenHee, BRIOOpOYHas AucTiepcus (MCIpaBieHHas, HEUCIIpaBIeHHas ), BLIOOPOYHOE
CpeaHee KBaApaTHIeCKOE OTKIOHEHUE.

3a1auu K 9K3aMEHY:
ba3oBas ci10KHOCTE:
1. Berauciure onpeaeauTeas Y4eTBEPTOTO MOPAIKa:

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

x —4y+2z = -1,
3x —y+2z=0.

3. 3agayn N0 aHANTUTUYECKON FEOMETPUH HA IJIOCKOCTU U B POCTPAHCTBE:
3.1 CocraBbTe ypaBHEHUE NPSAMOU, IPOXOIAIIECH Yyepe3 TOUKy A(1, 3) mapajuieibHO
psAMOit 1;, eciii mpsiMast I; MPOXOAUT Yepe3 TOUKU M, (—3,5), M, (1, —2).
3.2 CocraBpTe ypaBHEHME  IUIOCKOCTH, TNPOXOASAUIEM  Yepe3  TOUKH
A(1,3,0),B(-2,4,1),C(2,0, —3).
3.3 Haiinure TOUKy nepecedeHus npsiMoi [ U IITOCKOCTH ()

x—1 y+2 z-1

"5 3 1

0:3x—4y+z-5=0.
3.4 CocraBpTe KaHOHMYECKHE ypaBHEHHUS TMpsAMOM [, 3aJaHHOW OOUIMMU
YPaBHEHUSIMH:

—x+y=1,
; {5x+y—z +2=0.
3.5 CocraBbpTe MmapamMeTpUUECKUE YPABHEHUS MPSMOW, MPOXOASAIIEH uepe3 TOUKY
A(—1,1,—1) napaienapHO INpAMOn [, eciin
x—1 y-—-2 Z
b= =73 —1

4. IuddepennripoBanre GyHKIIMN OJJHON EpeMEHHON

4.1. Halimute pon3BOIHYIO CJIOKHON (QYHKIIMH y':



y:cos(3x2+ex); y =arcsiny/3x—1; y:%;y:10g4x-(5+\/ex).
x“+e*

4.2. HaiiiuTe npou3BOIHYIO (GYHKIUHU y, , 3aJaHHOM MapaMeTpHIecKH:

X =arctgt,
X = cos’ t, {x =In¢, &

1
— 1 3 . :\/;; y= .
y=sIin" Yy 1+t2

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

5.1. Haligute yacTHbIC MPOU3BOAHBIE (PYHKIIMH:
z=x3+4x?y—y3 z=In (x> +y?),z = (x* —2y*)3, z = /1 — 4x2 + 1053,

z =sin?(8x — 2y), z= Y.
x

5.2. Haitnute yacTHbIe MPOU3BOAHBIE PYHKIINH, 3aJaHHOW HEABHO:
e +cos(x2 +y)—xyz =0, HallT! z,, z,.

6. HeonpeneneHnuslii nHTETpAN

6.1. Beruncnure HeonpeaeneHHbId HHTErpall OT JIPOOHO-PALMOHATIBHON (PYyHKIUU:

2
J X" +x+2 dx ; Ix—+2dx; J.zx;ldx; x—+42dx;
x(x=2)(x-4) x(x2—3x—4) x”(x=5) (x—l)(x+2)
J‘x—+5dx‘
x“+4x+13

6.2. BpluncnuTe — HEomMpeneNeHHBIM  WHTErpall,  HMCHOJIb3yd  (popmyiy
VHTETPUPOBAHUS 110 YACTSM:

J(3x+5)cos2xdx; _[(Zx—7)e3xdx; I(3x2+x)lnxdx.

6.3. Beruncnure HeonpeaeaeHHbI UHTErPall OT TPUTOHOMETPUIECKON (PYHKITUU:

2 xcos4 xdx .

Jsins xcos> xdx ; jsin
7. Hdnga ydacTus B CTYAEHUECKMX OTOOPOYHBIX COPEBHOBAHUSX OTOOpaHO U3
MEpBOM Tpymmbl Kypca 4 CTyAeHTa, U3 BTOPOM — 6 CTYyAEHTOB, U3 TPEThEH — 3.
BepoaTtHOCTH TOTO, 4TO CTYAEHT M3 NEPBOM, BTOPOU M TPETHEN I'PYIIN MOMAAET B
COOpHYI0 MHCTUTYTa, COOTBETCTBEHHO paBHbI 0,9; 0,7; 0,8. OnuH 3 0TOOpaHHBIX
CTYJEHTOB B HuTOre nomnan B cOopHyr. KakoBa BEpOSTHOCTH TOrO, 4YTO OH
MPUHAJIEXKAN K IEpBOM rpymme?

8. Pacnipenenenue ciydaitHO BeIMYMHBI X 3a1aHo Tabmuuen. Haittu gpyHkuumio
pacnpezeneHusi, NMocTpouTh e€ rpapuk. Hailtu maTematnueckoe OXHIaHUE U
JIUCIIEPCUIO CIIyYallHOW BEJIMYMHBI X .

X 0 1 3 4 5 6
)4 0.1 0.15 10.05 ]0.2 045 10.05




[{oBrINIEHHAS CITOKHOCTD:

1. Pemure cucremy merogom ["aycca:
5xy+ 4x, +x3 + 3x, = —5,
2x;+x; +x3+4xy =2,
3x;+2x; +x3+ x4, = -3,
X1+ 3x; —2x3+ 2x, = —4.
3x;, + 4x, + 2x3 + x4 = 16,
X1+ 7x9 + x5 +4x, = 23,
2x, + x5 + 3x3 + 5x, = 10,
4x; — 3x5 +4x3 + 6x, = 1.
Xy +2x5 — 3x3+4x, =7,
2x;+5x5 +x3 —2x, =5,
3x; — 7x5 +4x3 + bxy, = —11,
7x1+ 2x; —x3+ 11x, = 6.
3. [Ipunosxenus Mpou3BOAHON PYHKITUU OJTHOM IEPEMEHHOU
HaiimuTte wHTEpBajgbl MOHOTOHHOCTH, OKCTPEMyMbl (GYHKIMA W HHTEPBAIbI

BBITYKJIOCTH (DYHKIMH: y = 2In (ﬁ) ~ 3.

1.1
1.2

1.3

4. IIpnnoxeHns 4YaCTHBIX MPOU3BOAHBIX

HaitnuTe skcTpeMyMbl QYHKIHU: z = —x2y + x> + 4xy

5. IlpunoxxeHus onpeneseHHOro HHTerpaia

5.1. Beuucnure InuHy Ayryd KpUBOM, 3aJaHHOW MAPAMETPUYECKUMU YPABHEHUAMU
x =4(2cost—cos2t),

{y =4(2sin¢-sin2¢), 0<t<r.

5.2. Bbluucaure maowans QUrypbl, OrpaHUYEHHON rpadukamMu  (QyHKIHIMA
1/x
e

y=—7, y=0, x=2, x=1
X

6. CnydaiiHas BenuuuMHa X 3aaaHa (yHKued pacrpenenenus F,(x). Haitu

IJIOTHOCTD PACIIPCACICHUA, MATCMATHYCCKOC OKUAAHHUC U JUCIICPCUTO CJ'Iy‘I&fIHOfI
BCINYUHBI.

0, x<0 0, x<+2

— 52 2

0<x<2 F,(x)= %—1, V2 <x<2

I, x>2 I, x>2
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