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1. Heab, 3agayd HW MJIAHUPYeMble Ppe3yJbTaTbl OOy4YeHHS 1O
AUCHHUIINHE

Ilenpro wu3y4eHUs JUCLHUIUIMHBI SIBISIETCS TEOPETHUYECKOE OCBOCHUE
00y4aroIMMUCA OCHOBHBIX pa3/ieliOB JIMHEWHOW anreOpbl, MaTeMaTUYE€CKOTO
aHaiu3a, TEOPUM BEPOSTHOCTENM M MATEMaTUYECKON CTAaTUCTUKH, HEOOXOAMMBIX
JUIsL TIOHUMaHUA pPOJM MaTeMaTUKU B NPO(PECCHOHANBHON N1€ATEeNbHOCTH;
dbopMuUpOBaHUS KYJBTYPbl MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHUIO, aHAIH3Y,
BOCHPUATHIO MH(OpPMAIMKU, MOCTAHOBKE 1LI€JIM U BBIOOPY MyTeil €€ MOCTHKEHHS;
OCBOEHHS OCHOBHBIX METOJOB JUCUUIUIMHBI, NPHUMEHSAEMBIX B PEUICHUU
npodeccoHaNbHbIX 3a/1a4 U HAyYHO-UCCIIEI0OBATEIbCKON ACSITEIbHOCTH.

3agauu TUCIUIUIUHBIL:

JaTh TMpPEACTaBIEHUE O pOJIM MareMaTUKU B  NPOQecCHOHANIbHON
NEeATEIIbHOCTH;

MO3HAKOMUTH ¢ HEOOXOJUMBIM MOHATHUIHBIM annapaToM JUCIUILINHBI,

chopMUpOBaTh YMEHHS pEIIaTh THUIIOBbIE 3a/Jadll OCHOBHBIX pa3fesioB
JUHEWHON anredpbl, MaTeMAaTUYECKOTO aHaiu3a, TEOPHH BEPOSTHOCTEH U
AJIEMEHTOB MAaTEMAaTUYECKON CTaTUCTUKH;

OCBOUTBH THIIOBBIE METOABI MAaTEMATHYECKOTO HCCIIEIOBAHUS IMPUKIAJTHBIX
BOITPOCOB IO CHELUUATIBHOCTH;

chopMHpOBaTh YMEHHE HCIONb30BaTh MATEeMAaTHMUECKU amnmapar npu
V3YUYEHHUH PEAIbHBIX MIPOLIECCOB U SIBJICHUM.

KomnereHuuu 1 ”HAMKATOPBI, POpMUPYEMbIC ¥ 00YUaIOIIMXCSI:

KOZ[ 1 HAMUMCHOBAHUEC KOMIICTCHIIHN KO[[ U HAMMCHOBAHUC HHIAMWKATOpPA

OIIK-3 — CriocoGeH UCTonb30BaTh
MHOT000pa3ue J0CTUKEHUN
oTedecTBeHHOW 1 MUpOBOH KynbTyphl B | OIIK-3.1 — OGnagaeT HaBbIKaMU TPUMEHEHUS
MPOILIECCE CO3/IaHUsI MEIMATEKCTOB U MaTeMaTU4eCcKOro arnrmapara

(W) MeUAnPOTyKTOB, U (HJIH)
KOMMYHHUKAIITMOHHBIX TIPOYKTOB

2. Mecto qpucuunianHbl B cTpykrype OIl

[Tocnenyroume qucuumminebl (Moaynn), npaktuku, HUP, ap.:

— AHanu3 T1aHHBIX B MAPKETHUHTE,

— HuadopmanroHHO-1IUGPOBBIE TEXHOJIOTHH,

— KoHuenuum coBpeMeHHOr0 €CTECTBO3HAHUS,

— IlporpammHoe obecrnieueHrne U MporpaMMUpoBaHue B Ipo(ecCHOHaIbHON
NS TENbHOCTH

— Hcropus uckyccra

— Konupantunr

3. CTpyKTypa " coaepkaHue TUCUUIIINHBI
3.1. CTpykTypa IUCUMILTHHBI



Jsist ouHOM popmBI 00yUeHUs

Bun yueOHOM paboThI Becero | Bcero | Cemectp
3E 4acoB 1
OBLLAS TPYJIOEMKOCTb JIUCLIUTIJIUHBI 7 252 252
KOHTAKTHAS PABOTA* - 139 139
AVIUTOPHAS PABOTA 3,33 120 120
Jlexun 1,44 52 52
[IpakTuueckue (CeMUHAPCKUE) 3aHATHUSA 1,89 68 68
JlaGopatopHbie pabOThI - - -
CAMOCTOSTEJIBHAS PABOTA OBYUAIOLIET'OCH 3,67 132 132
[TpopaboTka yuebHOTO MaTepuasa 2,67 96 96
KypcoBoit npoekr - - -
KypcoBas pabota - - -
[ToaroroBka K mpoMeKyTOYHOM aTTecTaluu 1 36 36
[IpomexyTouHast aTTeCcTalus: 3
Jis 3a04HOM (OpMBI 00yUCHHS
Bun yue6HoM paboThI Bcero Bcero | Cemectp
3E 4acoB |
OBILIAS TPYJIOEMKOCTbD JIMCIUTUIUHBI 7 252 252
KOHTAKTHAS PABOTA - 60 60
AYJIMTOPHAS PABOTA 0,83 30 30
Jlexuun 0,33 12 12
[IpakTrueckue (CEMHUHAPCKUE) 3aHATUS 0,5 18 18
JlaGoparopHbie pabOTHI - - -
CAMOCTOATEJIBHASA PABOTA OBYUYAIOHIET'OCA 6,17 222 222
[IpopaboTka yueOHOTO MaTepuana 5,92 213 213
KypcoBoli mpoekT - - -
Kypcosas padota - - -
[ToaroToBka K MpOMEXYTOYHOM aTTeCTallUN 0,25 9 9
[IpomesxkyTouHas aTTecTalus: 9

3.2. Coaep:xkaHue OMCUUILIMHBI, CTPYKTYPHMPOBAaHHOE MO pa3fejaM H

BHJaM 3aHATHH

Paznennl
MUCIUAILINHEBL

Pacnpenenenue
TPYHAOEMKOCTH

JacoB

Bcero

0 BHJIaM y4eOHOU paboThI

Dopmbl U
BUJT

WHaekchl HHAUKATOPOB
bopmMHpyeMbIX




= Lg z Lg' KOHTPOJIA KOMITETEHITU I
S| & 8 ) &
28| B 3
Paznen 1. Beenenue B | 66 16 18 32 TK1 OIIK-3.13VB
JMHEHHYI0 anredpy u
AQHAJIUTUYECKYIO
r€OMETPHUIO
Paznen 2. Beenenue B | 102 24 34 44 TK2 OIIK-3.1 3VB
MaTeMaTHYeCKUM
aHaJIu3
Paznen 3. Beenenue B | 48 12 16 20 TK3 OIIK-3.1 3YB
TEOPUIO
BEPOSITHOCTEHN 51
MaTeMaTU4YECKYIO
CTaTHCTHUKY
DKk3ameH 36 36 OM 1 OIIK-3.1 3YB
Hroro 3a 1 cemecTp 252 52 68 132
HUTOI'O 252 52 68 132

3.3. Conep:kanue TMCIUTIIHHBI

Paznen 1. BBenenue B nuHEIHY0 alre0py U aHAIUTHYECKYIO T€OMETPHIO

Tema 1.1. MaTpuiibl u onpeaeauTeNu

[Tonsatne martpuipl. [[eMCTBUS Haa MaTpullamy, CBOWCTBA JCWCTBUUA HaJ
MaTpHIlaMu. DJIeMeHTapHbIe TPeoOpa30BaHUs MATPHII.

Onpenenutens Marpuilbl. CBoMcTBa ompeaenuteis. MeToabl BBIUUCICHUS
onpenaenurenein. Dopmyiia pa3noKeHus Mo CTPoKe (1Mo cToa01y). Panr MaTpuiib.

OOGpaTHas maTpuiia. Y CJIOBUE CYyIIECTBOBAHUSI 0OpAaTHOM MaTpUIlbl. MeTo bl
HAXO0XJICHUSI 0OpaTHOW MATPHUIIBI.

Tewma 1.2 CucreMbl TMHEWHBIX alreOpanyeckux ypaBHEHUN

Cucremsbl nuHeHbIX ypaBHeHUH. Teopema Kponekepa-Kanemnu. Pemenue
CHUCTEM JIMHEHMHBIX ypaBHEHH MetogoM Kpamepa, MaTpuyHbBIM METOMOM.
Pemenune cucrem NTMHENHBIX YpaBHEHUN MeTo10M ['aycca.

Tema 1.3 BekTopsbl

ITonatue BekTopa. Koopaunatel BekTOpa, JuiMHaA BekTopa. KosmmHeapHsie
BEKTOPBI, YCIIOBUE KOJUIMHEApHOCTU. KommaHapHble BEKTOpbI. JleMCTBUA Hax
BeKTOpamMu B KoopauHaTHOU ¢opme. [Ipoeknus Bektopa Ha ochk. CBoiicTBa
npoekuu. JleneHwe oTpe3ka B 33aJaHHOM OTHOUICHHWHM, KOOPAMHATBHI TOYKH
NETICHUS.

CkansipHoe IpOU3BEACHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO IIPOU3BEICHMUS.
BektopHoe mnpou3BEeNEHUE BEKTOPOB, CBOMCTBA BEKTOPHOTO IMPOU3BEACHUS.
CmenanHoe TPOU3BEICHUE BEKTOPOB, CBOMCTBA CMEIIAHHOTO MTPOU3BEACHUS.

Tema 1.4 Ananutuyeckas TeOMETpHS

JlexapToBa cuctema koopauHat. [IpeoOpazoBaHusi CHUCTEMBI KOOPIMHAT.
[lonspHas cucrema KOOpAUHAT.

YpaBHEHHE NPSAMOM Ha IJIOCKOCTH. YTOJ MEXAY NpAMBIMHU. PaccTrosHue ot
TOYKH JI0 NPAMOM. YPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE. PaccTosiHue OT TOUKH
110 IIJIOCKOCTH. Y PaBHEHUE IIPSMOU B IIPOCTPAHCTBE. YTOJ MEXKAY IPAMBIMHU. YTOJI
MEXKIYy OpSIMOM U MUIOCKOCThIO. KpuBbie BTOpOro mnopsaka. KaHoHuueckuii BHUA




KPHUBBIX BTOPOT'O TOPSAIKA.

Paznien 2. Brenenue B MaTeMaTUUYECKUN aHATTU3

Tema 2.1 UucnoBble MHOKECTBA

[Tonarne MHOXkecTBa. Pa3nuyHble BUIBI YKCIOBBIX MHOXECTB. MHTepBall.
OxkpecTHOCTh TOYKM. MoIHOCT, MHOXecTBa. OToOpaxeHUs: CIOPBEKIUS,
unbekius, ouekuus. [louarue ¢pynkuuu, rpapuk ¢pyakuuu. OOpaTHas QyHKITHS.
OcHoBHBIE 3NIeMeHTapHbIe (PYHKITNH, UX Tpa(UKU U CBONCTBA.

Tema 2.2 Teopus npenenon

HucnoBass mocinenoBaTenbHOCTh. [Ipenen 4uciioBoi mociegoBaTeIbHOCTH.
CBolicTBa Mpeieia YUCI0BOM MOCIEI0BATEIbHOCTH.

[Ipenen ¢ynknuum B Touke. CpoiictBa mnpenena QyHkuuu. Ilepsbiii
3aMeuaTeNbHbId MNpeAesd, BTOPOM 3aMedaTelbHbIM Mpeaei. OKBHUBAJIECHTHOCTH.
OIHOCTOPOHHME TIPENEIIBI.

Omnpenenenue QyHKIMH, HEPEPHIBHOW B Touke. Touku pa3pbiBa GyHKIHUU.
CaoiicTBa (pyHKIIMN, HEMPEPHIBHBIX HAa OTPE3KE.

Tewma 2.3 IlpousBoaHast PyHKIIMU OJTHON TIEPEMEHHOM

[Tonsitue mnpouwsBogHOW GyHKIMM B TOuke. [Ipow3BOAHBIE OCHOBHBIX
aneMmeHTapHbIX Qyskimit. [IpaBuna muddepennupoBanus.

[IpousBogHass CIOXKHOW (YyHKUHH, JOorapupmMuueckas MPOU3BOIHAS.
[IpousBogHas (yHKIMM, 3aJaHHON napameTpuuyecku. lIpomsBonHas ¢QyHKUIWH,
3amaHHOM HesiBHO. IlpoumsBonmHas oOpatHoM ¢yHkuuu. ITpous3BoaHBIE BBICIIMX
MOPSIAKOB.

Tema 2.4 [IpunioskeHus: MpoOrU3BOIHOM

['eomeTprUUeCKUA CMBICI IPOU3BOIHOM.

OkcTpemyMbl  QyHKIMU.  MHTepBasibl ~ MOHOTOHHOCTH  (DYHKIIMH.
HeoOxonumoe ycnoBue skcTpeMyMa (pyHKIHH, JOCTaTOYHOE YCIOBHUE SKCTpEMyMa
dbynkuuu. Beimyknocts, Touku nepernba. Heo6xoaumoe u 10CTaTOYHOE YCIOBHSI.
Acumnrotsl rpapuka gyskuuu. IIpasuno Jlonurans.

Tema 2.5 HeonpeneneHHbIl HHTETPAT

IlepBooOpa3nass  pyHkuuu. IloHsiTHE HEOMpeneIeHHOro MHTErpasia.
CBOMCTBA HEONIPEIETEHHOTO UHTETpaia. MeTObl BEIYUCIICHUS.

Tema 2.6. OnpeneneHHbIA HHTETPA

ITonsitue onpenenenHoro uHterpana. CpoiictBa. @opmy HrproToHa-
Jleitbuuiia. 3aMeHa epeMeHHO B ONpeIeTICHHOM UHTETpalie.

[IpunioxkeHuss ONpPEAECIEHHOr0 HHTErpana: IUIOWAAb KPUBOJWHEHHOU
Tpamneluu, AJuHa AyTH, O0BEM Tesla BpalleHus.

Tema 2.7 OyHKIIMN HECKOJIBKUX MTEPEMEHHBIX

[lonsitne  pynkumm  Heckombkux  mepemenHbix  (OHII).  Oo6nacte
onpenenenanss OHIIL. Jlunnm ypoBHs. Yactaelie npowmsBoansie PHII. YactHble
IPOU3BOIHBIE BBICIIMX MOPSIIKOB.

OkctpemyMbl OHII. Heobxoaumoe u pocrarounoe ycnoBus. KacarenpHas
IJIOCKOCTh U HOPMaJlb K OBEPXHOCTH. I'pagueHnt. [Ipon3BoaHas 10 HaNpaBIICHUIO.
Mertoa HanMEHBIINX KBaJAPATOB.

Tema 2.8 Jluddepenunanpasie ypaBHeHuUs (1Y)

[Tonsarue Y. Ilopsmox Y, oOmiee pemienuwe, vacTHoe perieHue. Y
nepBoro nopsaka. Jlumnewnele JY BTOporo mopsaka € HOCTOSHHBIMU



KO3 pULIeHTaMHU.

Tema 2.9 Psinl

Uucnoseie psaapl. CXOOAUMOCTh 4YUCIOBOTO psiga. CBOWCTBA CXOISALIUXCS
YUCJIOBBIX psAOB. [IpU3HaKku CXOQUMOCTH.

Crenennble panpl. Paguyc  cXOAMMOCTH, HHTEpPBal  CXOAUMOCTH.
Paznoxxenue GyHKIUN CTEIIEHHOM PSI.

Paznen 3. BBeaeHue B TEOpHIO BEPOSATHOCTE W MAaTEMaTUYECKYHO
CTaTUCTUKY

Tema 3.1 Anrebpa coObITuit

OnemeHTbl  kKomMOuHaTopuku. CiywailHoe coOwitne. I[IpocTpaHcTBO
AJIeMEHTapHbIX UCXOA0B. [leficTBUs HaJl COOBITUSAMH.

Kiaccuueckoe u reomerpuueckoe omnpeaeneHuss BeposiTHOocTU. CBoicTBa
BEPOSATHOCTH.

Teopema crnoxeHus. YCIOBHasg BEPOATHOCTb. TeopeMa YMHOKEHHUS.
dopmyna mojgHOM BeposTHOCTH, (opmyna baiieca, dopmyna beprymiu.
HauseposiTeiiee uwucno ycnexoB. [lpubmmkennsie Qopmynel:  popmyna
Ilyaccona, noxanpHasi ¢opmyna Myapa-Jlaruiaca, wuHTerpansHas (opmyina
Myaspa-Jlamnaca.

Tema 3.2 CiydaiiHble BETUYUHBI

JluckpeTHas cily4alHas BEJIWYWMHA, HENpPEpPbIBHAS CllydalHas BEJIWYWHA.
3aKOH paclnpeleseHuss CIy4YalHOW Benu4yuHbl. @DOyHKIMS paclpeneicHusl.
[I71I0THOCTH BEPOATHOCTEW HENPEPHIBHOW CIy4alHOW BeEIWYUHBL. YuUCIOBBIE
XapaKTEPUCTUKHU CITyYalHbIX BEJIMYHH.

OcCHOBHBIE 3aKOHBl PacHpEeAcCHUS UCKPETHBIX U  HENPEPBIBHBIX
CIy4YallHbIX BEJIMYMH MW WX YUCJOBbIE XapakTtepucTtuku. HopmanbHoe

pacrpenesneHue.
Tema 3.3 BBeneHue B MaTeMaTUYECKYIO CTATUCTUKY
OcHOBHBIE  3ajauu MaTeMaTU4eCKON CTaTUCTKHU. I'enepanbHas

COBOKYIMHOCTh U BbIOOpKa. CTaTHCTUYECKUM 3aKOH pacrnpezeneHus. ['paduueckoe
npeAcTaBiieHHe BbIOOpKH. ToueyHble OIIEHKM HEU3BECTHBIX MapaMeTpoB
pacnpeneneHusl.

3.4. TemaTuyecKkMi IJIAH NPAKTHYECKUX 3aHATHI
Paznen 1. Benenue B nuHEHY0 are0py U aHAIUTUYECKYIO T€OMETPHIO

1. JHeiicTtBus Hax MaTpuiiaMu. CBOMCTBA JEUCTBUM HAJl MAaTPUIIAMM.

2. Ilonatue omnpenenurens, METOAbl BblYMCICHUA. HaxoxneHnue panra
MaTpHULBIL.

3. Pemenne cucteM TUHEHHBIX anreOpanuecKux YpaBHEHH METOJ0M

Kpamepa. Haxoxxnenue oOpatHOi wmaTpuibl. PellieHre CUCTEM JIMHEHHBIX
YpaBHEHUH C MOMOUIbIO 0OPAaTHON MaTpPHUIIbI.

4. Pemenune cucrem IMHENHHBIX ypaBHEHUN MeToioM ["aycca.

5. BplunciieHne [OOMHBI M HAmpaBJEHUs BEKTOpa. BbluucieHue
npoekunn. CKaIsIpHOE MPOU3BEAEHNUE BEKTOPOB.

6. BekTopHOE U cMeIlIaHHOE MPOU3BEAEHUS BEKTOPOB.

7. Paznuunbie BUIBI ypaBHEHUS NPSIMOU JIMHUU HA IUIOCKOCTH.

8. YpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE. Y PAaBHEHUS NPSMOU JIMHUU B



IIPOCTPAHCTBE.

9. KpuBeie BTOporo nopska.

Pa3nen 2. BBegenue B MaTeMaTUUECKUN aHAJIN3

10. Breruucnenue npenenoB GyHKIHMA Ha OECKOHEYHOCTH M B KOHEYHOMU
TouKe. PackpeiTE HEONPEAECIEHHOCTEM.

11. IlepBblii 1 BTOPOI 3aMeYaTENbHBIN NPENEIIbl U UX CIECICTBUS.

12. TIlpaBuna auddepentmpoanus. [IpousBomHas cIoXHOW (GYHKIINH.
Jlorapudmuueckas npousBoHasi. [IpuOirkeHHbIE BEIUUCICHHUS.

13. IIpou3BonmHble BBICIIMX MNOPANKOB. BpluncieHne npenenos ¢
IIOMOIIIBIO MTpaBwiIa Jlonurars.

14.  Brpruucnenue sxctpemyMmoB (pyHkiuil. Haxoxnenue HauOosblIero u
HAaMMEHBIIEro 3HaYyeHUuM (QYHKIUMU Ha MHOXecTBe. [[pumMeHeHue nmpou3BOJHBIX K
UCCIIeIOBaHNI0 GYHKUIUNA U TOCTPOEHUIO IPapuKOB.

15.  OcHoBHbIE METOBI UHTETrPUPOBAHUS (HemocpeACTBEHHOE
WHTETPUPOBAHUE, 3aMEHA NIEPEMEHHOM, THTErPUPOBAHUE TI0 YACTSIM).

16. HurterpupoBanue 1poOHO-pAIMOHATBHBIX (DYHKIIHIA.

17. HaTterpupoBanue TpuroHoMmeTpuueckux (QyHkiui. HTErprpoBaHue
UPPAUOHATBHBIX (DYHKITH.

18.  Meroapl BBIUMCIECHUS ONPEACICHHOrO WHTerpana. llpunoxenus
ONPEJEICHHOT0 WHTErpaja K BBIYMCICHHIO IJIOMIAJeH, OObEMOB, NJIUHBI AYTH
KPUBOM.

19. O6nacte onpenenenuss ®HII. JIluauu ypoBHs. YacTHbIE TPOU3BOAHBIE
(GyHKUIMU HECKOJBKUX NepeMeHHbIX. [Ipon3BoaHas GyHKINMM, 3a1aHHON HESBHO.

20. IIpousBonnbie BbicmnX mopsakoB. [lonHbiid nuddepeniman nepBoro
U BTOPOTrO TMOPANKOB. YpaBHEHUE KacaTelbHOW TIUIOCKOCTM W HOpPMalld K
OBEpXHOCTH. [Ipon3BoaHas 0 HanpasieHuto. [ pagueHt.

21. DOxcrpeMyM (GyHKIMHM MHOTHX IIEPEMCHHBIX. 3aadd HaXOXKICHUS
HanOONbIIEro ¥ HAMMEHbIIEr0 3HaYeHHI B OTPaHUYEHHOI 00sacTu.

22. JluddepennuanbHbie YPaBHEHHUS IIEPBOTO nopsiAKa
(nuddepennanbable  ypaBHEHMST € pa3lESIOIIMMUCS  [EPEMEHHBIMU,
OJIHOPOJIHbIE, JIMHEWHbIE HEOAHOPOJHbIE, ypaBHEHUs bepHymin, B MOJHBIX
muddepeHimanax).

23. Jluneiinble auddepeHnraIbHble YpaBHEHUS BTOPOTO TOpSAIKA C
MOCTOSSHHBIMU ~ KOd(ppuimentamu. MeTon HeomnpeaeleHHbIX KO3 UIIUEHTOB.
Merton Bapualyu NOCTOSIHHBIX.

24. Ilpu3HaKu CXOOUMOCTHU IOJIOKUTEIBHBIX PSAOB. 3HAKONEPEMEHHbIC
PAIBL.

25. CreneHHsble panbl. Paanyc cXoIMMOCTH CTENEHHOrO ps/ia.

26. Paznoxenue (pyHKIMM B cTeneHHOW psA. [IpuMeHeHHe CTeneHHbIX
PAIOB K TPUOJIMKEHHBIM BBIUUCICHUSIM.

Paznen 3. BBemeHwe B TEOpUIO BEPOSITHOCTEM M MATEMAaTHYECKYIO
CTaTUCTUKY

27. DOnementsl koMmOuHaTOpuku. CiydaitHbie coObITHs. Ormnepanuu Hal
coObiTusiMu.  Kraccuueckoe W TE€OMETPUYECKOE OINpeeeHHe BEPOATHOCTH.
TeopeMsbl CII0KEHUS U YMHOXKEHUSI BEPOSATHOCTEN.

28.  JletictBus Haja coObiTusMu. Dopmysia mogHOM BeposTHOCTUH. Dopmyia



baieca.

29. Cxema wucnsiTanuii bepnymmu. ®opmyna bepnymnu. IlpenenbHbie
TEOpEMBI B cxeMme bepHyiuiu.

30. [uckperHble ciy4aiiHple BenuuuHbl. DyHKIMS pacnpenencHus
CIIy4yallHbIX BEJIMYMH U €€ CBOMCTBA. (CHOBHBIE 3aKOHBI PACIPEIACICHUS
JUCKPETHBIX CIIy4YalHbIX BEJINYUH.

31. HenpepsiBHbIE ciy4aiiHble BelWYMHBL. [[IOTHOCTH pacmpenesneHus
BEPOATHOCTEU HEMPEPHIBHOM CIIYUYaHON BEJIMYUHBI U €€ CBOMCTBA.

32. YwucioBble XapaKTEpUCTUKU CIy4alHbIX BEJIMYMH M HX CBOWCTBA.
[IprMepbl OCHOBHBIX pacpeIeICHAN CIIy4YalHbIX BEIUYMH.

33. T'enepanbHas COBOKYNHOCTb M BbIOOpKa. CTaTUCTUYECKHH psil
pacnpenenenus. ['paduyeckoe npeacTaBieHUue BbIOOPKHU: TMCTOTpPaMMa, MOJUTOH
4acToT.

34. OO6paboTka pe3ynbTaTOB 3KCIEPUMEHTA, ONPEICIIEHUE TOYEUHBIX
OLICHOK YHCJIOBBIX XAapPAaKTEPUCTHUK M IapaMETPOB pacCHpeNesieHUs I'e€HEPATbHON
COBOKYITHOCTH.

3.5. TemaTu4ecKuii MJ1aH JJa0OPATOPHBIX padoT
JlanHblii BUA pabOThI HE MPEYCMOTPEH YUYEOHBIM IJIAHOM

3.6. Kypcosoii npoekT /kypcoBasi padora
JlanHbIi BU pabOThI HE MPETYCMOTPEH YUEOHBIM MIIAHOM

4. OueHnBaHue pPe3yJbTaTOB 00yUYCHUS

OneHMBaHUE PE3yJIHTATOB OOYUCHHS 110 JUCHUMUIUIMHE OCYIIECTBIISETCS B
paMKax TEKYIIEero KOHTPOJS W MPOMEXKYTOYHOM aTTeCTalMH, IMPOBOJAMMBIX TIO
oabHO-peiiTuHroBoit cucreme (bPC).

[1Ikana OIeHKH pe3yJIbTaTOB O0YYSHHUS 1O JUCIHUILIMHE:

YpoBeHb c(HOPMUPOBAHHOCTH
WHJIUKATOpa KOMIIETEHIIUU
o o Huxe "
Bricokuit Cpennuit CPEITHETO Huzskun
Kon 3ammanu- %5 pea
oT 0
Kon |unaukato POBaHHbIE 100ﬂ o1 70 10 84 | 0T 55 10 69 | 0T 0 510 54
KOMIIE- pa pe3yJIbTaThI
TEHIIMHA |KOMIIETEH 00y4eHus 1o Ilkana oneHuBaHUs
15054 UCLIUTIINHE HEYI0B-
I jacn YIOBJIET- YA
OTJINYHO XOpOLIO JIETBOPHU-
BOPUTEIBHO
TEJILHO
3a4TEHO HE 3aUTEHO
3HATh:
MOHATHE MaTPULLBL, CcB0O0OOJ | JOCTAaTOYHO | ILIOXO HE 3HaeT
onpejeeHre 0OpaTHOM | Ho W B | MOJIHO 3HAET | ONHCHIBACT
ManI/ILILI, IIOHATHUC IOJIHOM s MHOTO
OIK-3 | OIK-3.1 | panra MaT%HHH; o0BeEME (1103100 4
IIOHATHUC O 3HAeT
OHpGILeJ'II/ITCJ'IG
ManI/ILILI, CBOﬁCTBa
onpeeauTeNei; o0mui




Bux CJIAY; npaBuio
Kpamepa aiist perenus
CJIAY; MmaTpuuHbIi
metoA pemenus CJIAY;
KpUTEpUi
coBmectHocTu CJIAY;
metox ["aycca; monsitue
BEKTOpa;

pa3nuYHbIC BUABI
YpaBHEHUH NPSMBIX Ha
IUTOCKOCTH; Pa3JInuHbIC
BH/IbI ypaBHEHUI
IIJIOCKOCTH B
MIPOCTPAHCTBE;
CHOCOOBI 3a1aHUs
MpsIMOH B
MIPOCTPAHCTBE;
ypaBHEHUS JIMHUH
BTOPOTO HOPSIKA;
MOHSATHE Npeaesa
MIOCJIEA0BATEIBHOCTH U
(YHKUUH B TOUKE;
MOHATHE
HENpPEepbIBHOCTU
(hyHKIIMM B TOYKE U Ha
MHOECTBE; [IOHSTHE
MPOU3BOAHOH, €&
TFeOMETPUYECKHH
CMBICJT; TIOHSITHE
HEOIPEAEIEHHOIO U
OIIpEeAEIIEHHOIO
HMHTETPANOB, UX
CBOICTBa; OHSTHE
(YHKLINHU HECKOJIBKUX
MIEPEMEHHBIX, YACTHBIX
MIPOU3BOIHBIX (DYHKLIUHU
HECKOJBKHUX
[IEPEMEHHBIX; IOHSTHE
UG hepeHInaTbHOTO
yYpaBHEHUS, OCHOBHBIE
THUIIBI

UG depeHInaNbHBIX
ypaBHEHUI NEPBOro
MOPSI/IKA; IOHSTHE
YHUCIIOBOTO U
CTEIIEHHOTO PsIIa;
OCHOBHBIE NIPU3HAKU
CXOJIMMOCTH YHCIIOBBIX
PAI0B; OCHOBHBIE
TIOHSATHS U
OIIpEeIETICHUS TEOPUU
BEPOSITHOCTEH U
MaTeMaTHYECKON
CTaTUCTUKH:
KJIACCHUYECKOE U
TEOMETPUYECKOE
OIpeIeTICHUS
BEPOSITHOCTH,
OCHOBHBIE ()OPMYJIBI;
MOHSATHSI JUCKPETHOU U




HEIPEpPBIBHON
CIIy4aiiHbIX BEJTUYMH,
reHepabHOH 1
BBIOOPOYHOM
COBOKYIHOCTEH,
TOUYEYHBIE OLICHKU
rapaMeTpoB
pacnpenencHusl.

YMETb:

BBINIOJTHATD ACHCTBHS
HaJ MaTpHLaMH;
HAXOIUTh MaTpUILy,
00paTHYIO 1aHHOIA;
HaXOIUThb PAHT
MaTpHIIbl; 3aIIUCHIBATH
B MaTpu4HoOil popme
CHCTEMY JINHEWHBIX
YpaBHEHUH; IPUMEHSTh
pa3NUYHbIE METO/BI
pemenus CJIAY;
BBIYHUCIISITH CKAIAPHOE,
BEKTOPHOE, CMELIaHHOE
MIPOM3BEICHHE
BEKTOPOB; CTPOUTH
ypaBHEHUS MPSIMOI
JIMHUY Ha TUIOCKOCTHU U
MIPOCTPAHCTBE,
YpaBHEHUS IIOCKOCTU
B IIPOCTPAHCTBE,
KPHBBIE BTOPOTO
MOPSI/IKA; HAXOIUTh
YToJl MEXIYy MPSIMBIMHU,
IUTOCKOCTSIMH,
paccTosiHUE OT TOUKH
JI0 TIPSIMOM U
IUIOCKOCTH;

HaXOJIUTh 00IACTb
omnpeneneHus QyHKLIUH,
HCCIe0BaTh (GYHKIHUIO
Ha CHMMETPHYHOCTD;
BBIYHUCIISTH IPEAeT
MOCJIEI0BATEILHOCTH U
(YHKUIUH B TOUKE;
BBIYHCIISITD
MIPOU3BOTHBIE
3JIEMEHTAPHBIX
(yHKUNH; HAXOAUTH
IKCTPEMYMBI (PYHKIIUH,
HauOoJbILIee U
HavMEHbIlee 3HaYCHNE
(dhyHKIIMYN Ha
MHOKECTBE; BHIYUCIIATD
epBooOpa3HbIe
dbyHkMN (B
MIPOCTEHIINX CITydasix);
BBIYHCIISITD
OTIpeICIICHHbIE
HWHTETPaNbl; IPUMEHSITD
HHTETPANbI K PELICHUIO
MIPOCTHIX NPHUKJIATHBIX

yMeeT

BBIIIOJIH
ATb 0€e3
OIIIOO0K

BBIIIOJIHAET C
HE3HAYUTEIh
HBI MU
OIINOKaMH

BBITIOJIHSAET
¢ OOJIBIINM
KOJIMYECTB
oM
OILINOOK

HE yMeeT




3a/1ay;
HaxOJIUTh YaCTHbBIC
npousBoansie @HII,
YaCTHBIC IPOU3BOIHbBIC
BBICHIUX MOPSIIKOB,
skcTpemymbl OHIT;
HCCIIEAOBATh Ha
CXOJIUMOCTH YHCIIOBBIC
PAIBI; HAXOAUTH PAARYC
CXOJUMOCTH
CTEIIEHHOTO PAJA;
3alUCHIBaTh
MAaTEeMaTUYECKYIO
MOCTAHOBKY THIOBBIX
TEKCTOBBIX 33/1a4;
COCTaBJISITh
MaTeMaTUYCCKUE
MOJIEJIN MPOCTHIX 33434
peaIbHBIX IPOLIECCOB U
MPOBOJIUTH UX AHAIIU3;
BBIOMpATh METO]T
peuIeHus: TUIIOBOM
3a/1a4u;

peuaTh CTaHIapTHBIC
3a/1a4uu ¢
HCTIONb30BaHUN
¢dhopmyn Teopun
BEPOSITHOCTEH U

MaTeMaTHYECKON

CTaTHUCTUKU.

BJIQJICTh:

HaBBIKAMHU BIIAJICCT | BIAACCT B | BIaJEeT HE
ynorpednenus B JI0CTaToOYHO | cinabo, BIagceT
MaTEMaTHHICCKON HOJHOM | M 00beMe JOITyCKaeT
CHMBOJIMKH JULA o0beMe MHOIO

BBIPAXXCHUA OHII/I6OK
KOJIMYECTBCEHHBIX U

Ka4€CTBCHHBIX

OTHOLICHUH 0OBEKTOB;
HaBBIKAMH CUMBOJIBHBIX
peoOpazoBaHUIA
MaTeMaTHYECKUX
BBIPAKECHU;
3aIUCHIBATh
MaTeMaTH4YECKYI0
IIOCTAHOBKY THUIIOBOM
TEKCTOBOW 3a1a4H;
HaBBIKAMH ITIOCTPOCHHUS
rpadukoB
3JIEMEHTAPHBIX
(yHKUNH; HaBBIKAMU
HCHOJIb30BaHUS
rpaduKoB, TaOIHII TPH
pelIeHNH 3312491 U
MIPOBEICHUH aHATH3a
HalJCHHOTO PELICHUS;
OCHOBHBIMU
AHATIUTUIECKUMHU
METO/IaMH PeLICHUS
anreOpanmIecKux




YpaBHEHUH U CUCTEM
anreOpanveckux
ypaBHEHU;
OCHOBHBIMU METOJIaMH
muddepeHInpoBaHus,
MHTETPUPOBAHUS
(yHKUUI; OCHOBHBIMH
METO/aMH [TOUCKA
IKCTpeMyMa (QyHKIHH
OJIHOH U HECKOIBKHUX
NEPEMEHHBIX;
METOAaMHU
CTaTUCTUYECKOM
00paboOTKH pe3yIbTaTOB
9KCHEPUMEHTOB;
METO/IaMH aHau3a 1
NpeACTaBICHUS
CTaTUCTUYECKUX
JAHHBIX.

OueHouyHble MaTepuanbl JJisI MPOBEACHUS TEKYIIEro KOHTPOJA U
IPOMEKYTOUHOM aTTecTanuu npuBeacHbl B [Ipunoxkennn k pabodeit mporpamme
JTUCUUTIAHBI.

[ToHBIN KOMIUIEKT 3aJaHUl ¥ MAaTEPHAIIOB, HEOOXOIMUMBIX JIJISl OICHUBAHUS
pe3yabTaTOB 00yUYEHHU 10 AUCIUIUIMHE, XPAHUTCS Ha Kadeape pa3padoTuHKa.

5. YueOHO-MeTOAn4YeCKOe U MHPOPMALIMOHHOE 00ecTieYeHue TUCHUILTUHBI
5.1. YueOHO-MeTOAMYECKOE 0O0ecIIeueHue

5.1.1. OcHoBHas nuTepaTypa

1. bynaeik, I'. M. COopHUK 3a7ad W yNpaXHEHWW IO BBICIICH MaTeMaTHKe:

yueObHoe mocobue st By3oB / I'. M. Bymabik. — 2-e u3g., crep. — CaHKT-
[lerepOypr: Jlawp, 2022. — 332 c. — ISBN 978-5-8114-9473-6. — Tekcr:
AJEKTPOHHBIN //  JlaHb:  3leKTpoHHO-OMOMUOTeyHas cuctema. —  URL:

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

2. IN'annueBa, A. B. Teopuss BeposTHOCTEW: yueOHOe mocobue / A. B.
I'annueBa. — Cankr-IletepOypr: Jlanp, 2022. — 144 c¢. — ISBN 978-5-8114-
2380-4. — TekcT: 25IeKTpOHHBIN // JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAs cCUCTEMa. —
URL: https://e.lanbook.com/book/209762;

3. T'arentok, O. B. [IpakTukyM MO TEOpUU BEPOSTHOCTEW U MATEMATUYECKOU
cratuctuke / O. B. I'aremok, H. B. MantokoBa. — Cankr-IlerepOypr: Jlans, 2022.
— 132 c. — ISBN 978-5-8114-9842-0. — Texkct: snekTpoHHbI // JlaHb:
AJEKTPOHHO-OMOIMOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/238706;

4. Topnau, b. A. Marematuueckuid aHanuz: yueOHoe nocodue / b. A. I'opnau.
— Cankr-IlerepOypr: Jlanb, 2022. — 608 c. — ISBN 978-5-8114-1428-4. —
Tekcr: snekTpoHHbIN / Jlanb: 3nekTpoHHO-OMONMOTEYHass cucrema. — URL:

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



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

5. Topnau, b. A. Jluneiinas anreOpa W aHaJIUTHUYECKash T€OMETpUA: YUCOHHK
st By30B / b. A. l'opnau. — 2-e usn., crep. — Cankr-IlerepOypr: Jlanp, 2022, —
300 c¢. — ISBN 978-5-507-44063-4. — Tekct: »dnekTpoHHbili // JlaHb:
AIIEKTPOHHO-OUOIMOTEYHAs cucTeMa. o URL.:
https://e.lanbook.com/book/208664;

6. I'opnay, b. A. Jluneiinas anredpa u aHanuTH4eckas reomeTpus. [IpakTukym
JUIS CTYJIEHTOB TEXHUYECKHX U YKOHOMHUYECKHX CHEIMAIIbHOCTEH BY30B: yueOHOE

nocobue st By30B / b. A. T'opnay, E. II. PocroBa. — Caunkr-IletepOypr: Jlans,
2021. — 144 c¢. — ISBN 978-5-8114-6737-2. — Texkcrt: sneKTpoHHbIN // JlaHb:
3JIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:

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

7. Kpemep, H.III.. MaTremaTuka 11 5KOHOMUCTOB U MEHEKEPOB. [IpakTukym
(nnst 6akanaBpoB): Yueonoe nocooue / H.III. Kpemep, b.A. [1ytko, 1.M. Tpumus,
M.H. ®puaman — Mockpa: KuaoPyc, 2017. — 479 ¢. — (unsa GakamaBpoB). —
ISBN 978-5-406-03462-0-M-2018. — URL: https://book.ru/book/927668 —
TeKCT: JNEeKTPOHHBIN;

8. Ilytko, b. A., MaTtematuka A1 5)KOHOMHCTOB U MEHEKEPOB.: yueOHUK / b.
A. Ilytko, . M. Tpummn, M. H. ®punman; nox obur. pen. H. 1. Kpemepa. —
Mocksa: KnoPyc, 2022. — 479 c¢. — ISBN 978-5-406-09054-1. — URL.:
https://book.ru/book/942128 — TekcT: 37E€KTPOHHBIN.

5.1.2. JlonosHuTENbHAS TUTEpATYypa
1. bexnemumes, /1. B. Kypc ananutudeckoi reoMeTpuy U JIMHEHHOM anreOphl:

yueonuk mis By3oB / JI. B. beknemumeB. — 19-e m3m., crep. — CaHKT-
[TerepOypr: Jlawp, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — TekcT:
IeKTpOHHBIN //  JlaHb:  2nmekTpoHHO-OMOnmoreuHas cucrema. —  URL:

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

2. COOpHUK 3a/lady MO aHAJUTUYECKON TeoOMeTpUM | JIMHEHHOHN anreope:
yueOHoe mocobue s By3oB / JI. A. beknemumesa, /. B. beknemues, A. 1O.
[TerpoBuu, U. A. YUyGapoB. — 9-e uzn., crep. — Canxt-IlerepOypr: Jlanb, 2022.
— 496 c. — ISBN 978-5-8114-9224-4. — Tekct: »neKkTpoHHbIH // JlaHs:
AJIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL.:
https://e.lanbook.com/book/190976;

3. Bricmias matemaruka. CtaHgapTHbIC 3a7jaud C OCHOBAMH TEOpUU: y4eOHOE
nocobue s By30B / A. 10. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. —
3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 188 c¢. — ISBN 978-5-8114-
9437-8. — TekcT: aneKTpOoHHbIH // JIaHb: 3IEKTPOHHO-OMOIMOTEUHAsT cUcTeMa. —
URL.: https://e.lanbook.com/book/195419;

4. Topnau, b. A. Teopuss BepoATHOCTE W MaTEeMaTUYeCKas CTAaTUCTUKA:

yuebHo-MeToauueckoe mocodue / b. A. I'opmau. — Cankr-IletepOypr: Jlans,
2022. — 320 c¢. — ISBN 978-5-8114-1429-1. — Tekcr: BHGKTpOHHHI/I //" Jlans:
AJIEKTPOHHO-OMOIMOTEeUHAs cucrema. URL:

https://e.lanbook.com/book/211082;
5. T'opnau, b. A. uddepenuupoBanue: yueOnuk / b. A. I'opnau. — CaHKT-


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

[TerepOypr: Jlawp, 2022. — 348 c. — ISBN 978-5-8114-2715-4. — TexkcT:
IeKTpOHHBIN //  JlaHb:  2nmekTpoHHO-OMOnmoreyHas cucrema. —  URL:
https://e.lanbook.com/book/210074;

6. Uxpsaaukos, B. U., Beiciias maremaruka. [Ipaktukym: yueObHoe mocobwue /
B. U. Ukpsanukos, O. b. IlIBapu; nox pea. B. H. Makcumenko. — Mocksa:
KnoPyc, 2023. — 436 c. — ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TekcT: 31eKTPOHHBIN;

7. Tarapaukos, O. B., Teopus BEposSTHOCTEN M MaTEMAaTHYECKas CTAaTUCTHUKA
JUIs SKOHOMHCTOB.: yueOHuk / O. B. Tarapuukor, E. B. IlIBen. — Mockaa:
KnoPyc, 2022. — 206 c¢. — ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — TeKcT: 31EKTPOHHBIN;

8. XycuytauHos, P. III. COopHuUK 3ama4d Mo Kypcy TEOPHUU BEpPOSITHOCTEH U
MaTeMaTH4YeCKONW CTaTUCTUKH: ydeOHoe mocobue / P. II. XycHyraumHoB. — 2-€
u3a., uctp. — Cankr-IlerepOypr: Jlanb, 2022. — 320 ¢. — ISBN 978-5-8114-
1668-4. — TekcT: 3neKkTpoHHbIH // JIaHb: 37EKTPOHHO-OMOINOTEYHAs] CUCTEMa. —
URL: https://e.lanbook.com/book/211733.

5.2. UudopmanuoHHoe odecrieueHune

5.2.1. DNIEeKTPOHHBIE U UHTEPHET-PECYPCHI
1. ITopran «OTkpbITOE OOpazoBaHuey, http://npoed.ru;

2. DIIEKTPOHHBIN y4eOHBII Kypc «Maremaruka OK»,
https://Ims.kgeu.ru/course/view.php?1d=1093
3. DNEeKTPOHHBIN y4eOHBIN Kypc «Maremarnka (3DPO)»,

https://Ims.kgeu.ru/course/view.php?1d=4665;
4. 5bC BOOK.RU, http://book.ru

5.2.2. llpodeccuonanpupie 6a3bl  HaHHBIX/MHGOpMAIIMOHHO-CIIPABOYHBIE
CUCTEMBI

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

2.  Emunoe okHO  mocTyma K o0Opa3oBaTeIbHBIM  pecypcam,
http://window.edu.ru/;

3. HaunonanbHas anekTpoHHas oubnunoreka, https://rusneb.ru/.

5.2.3. JIulieH3MOHHOE ¥ CBOOOJHO paclpOCTPaHIEMOE MPOTPAMMHOE
o0ecreyeHre JUCIUILIMHBI

No HanmenoBanue Ormncanmne PexBu3nTHI
i IPOrPaMMHOTO MIOITBEPIK TAFOIIHX
obecrieyeHus JOKYMEHTOB
Cucrema aBTOMaTHU3aIUH I'Y 3npaBooxpaHeHus
OubIMOTEK, OTBEYAOIIAs BCEM "Pecnybnukanckuii
"UPBUC 64 (MomynbHas | mexkIyHapOJHBIM TPEOOBaHUAM, | MEIULUHCKHI
1 ?OCTaBKa)Z APM HPEIBABIAEMBIM K COBPEMEHHBIM | OHOIHOTEYHO-
Yurarens", APM OUOIMOTEUHBIM CHCTEMAM UH(GOPMALMOHHBIHI
"Kuurospigaya" nentp" Ne61/2008 ot
17.06.2008 Hewnckn.
IpnaBo . beccnoyHo



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/
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®CTIK)

[Mpodeccronanbhas
(cepTudunupoBaHHas

CHCTEMaA

ITonp3oBaTenbcKas OorncpanroOHHas

"3A0 ""TakcHer-
Cepsuc"" NelTIO-JINI
0000/2014 ot
27.05.2014 Hewnckmn.
mpaBo. beccpouno

3 | bpaysep Chrome

Cucrema noucka nH(poOpMaIyu B
CETH UHTEPHET

CBo0OogHAas TUIEH3USA
Hewucki. nmpaso.
beccpouno

4 | LMS Moodle

CTYIEHTA

ITO st 3¢ dexTUBHOrO OHNANH-
B3aMMOJICHCTBHS MIPEIIOIaBATENs 1

CBo0OogHAas TAIEH3USA
Hewucki. npaso.
beccpoyno

5 | Adobe Flash Player

[TonkiroyaeMblii MOYJIb JJISE
Opay3epa u Cpeibl BBITIOJHEHUS

CB0OOIHAS JIULIEH3USA
Hewucki. npaso.

6 2007 Windous32 Russian
DiskKit MVL CD

HeoOXxouMbIe orcHBIE

BeO -IPUIIOKEHUH beccpouHo
ITaker nporpaMMHBbIX IpoAykToB | 3A0
Office Professional Plus | conmepsxammii B cebe "Co¢rJlaitaTpeiin"

Ne225/10 ot 28.01.2010

IIpOrpaMMBbl Hewnckn. mpaso.
beccpouno
[Taket nporpammHubIX TpoaykToB | 3A0
Office Standard 2007 cojeprkaiuii B cebe "CodrJlaitnTpeiin"
7 | Russian OLP NL Heo0X0ouMbIe O(UCHBIE Ne21/2010 ot

AcademicEdition+

IIPOrpaMMBbI

04.05.2010 Hewucka.
npaso. beccpouno

6. MatepuajbHO-TEXHHYECKOE O0eceYeHrue JUCHMIIIMHBI

HaumenoBanue HaumenoBanwue yueOHOIA
BHJ1a y4eOHOH ayJIUTOPHH, [Tepeyenr HEOOXOAMMOTO 0OOPYAOBAHUS U
paboThI CHeLUATU3UPOBAHHON TEXHUYECKUX CPEJICTB O0YUECHUS
JabopaTopun
Jlexmu VYuebnas aynutopus st | Crneumanu3upoBanHas — ydyeOHas — meOerb,
MPOBEJCHUS 3aHATHI TEXHUUYECKHUE CPEJICTBA OOYUYECHHUSI, CIIyKallue
JCKIIMOHHOTO THIIA JUIA Tpe/CTaBiIeHUs y4deOHOW uHpopmanuu
OonpIo  ayauTopuu  (MYJIBTHMEIUHHBINA
IIPOEKTOpP, KOMIIbIOTEP (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 000pyAOBaHUE, y4eOHO-
HaIJISIIHBIE TTOCOOUs
[TpakTuueckue VYueOunas aynutopus ansi | Crenuanu3upoBaHHas — yueOHas — MeOenb,
3aHATHUA NPOBEICHUS 3aHITUI TEXHUYECKHE cpeacTaa o0yueHHs
CEMUHAPCKOI0 TUIIA, (MyJIBTUMEIUNHBIA TMPOEKTOP, KOMIBIOTED
IPYIIOBBIX U (HOYTOYK), 9KpaH) u Ip.
WHAUBHUIYaJIbHbBIX
KOHCYJIBTAINH, TEKYIIETO
KOHTPOJIS U
MIPOMEKYTOYHOU
aTTecTaluu
CamoctosrenpHas | KommbroTepuslii kimace ¢ | Crienuanu3upoBaHHas yaeOHas meOenb Ha 30
pabota BbIxoZioM B HTepHeT B- | mocamounbix  mect, 30  KOMIBIOTEPOB,
600a TEXHUYECKHE CpeacTBa 00ydeHus
(MybTHUME-TUIHBIA MPOEKTOP, KOMIBIOTED
(HOyTOYK), 9KpaH), BHJICOKAMEPBI,




porpaMMHOe oOecreueHe

Crnenuanu3upoBaHHas MeOeb,
KOMIIBIOTEpPHAsI TEXHUKA C BO3MOYKHOCTBIO
BbIX0J1a B MIHTEpHeT U o0ecrieueHrueM
nocryna B OMOC, 3xpaH, MyJIbTUMEAUNHBIN
IPOEKTOP, IPOrpaMMHOE oOecrieueHue

YuranbHBIN 341
OuOIMOTEKHN

7. OcoO0eHHOCTH OpraHM3auMu 00pPa30BATEJbLHOM [AeSATEJbHOCTH IJIs
JIMII C OTPAHMYEHHBIMH BO3MOKHOCTSAMM 3/10POBbS 1 HHBAJIUI0B

JIuja ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) u uHBamuabl
UMEIOT BO3MOXKHOCTh OECHpENSTCTBEHHO TEPEeMENIaThCsl W3 OJHOr0 Y4eOHO-
71a00paTOPHOTO KOpPITyca B IPYTOM, MOTHATHCS HA BCE ATAKU YIeOHO-Ia00paTOPHBIX
KOPITyCOB, 3aHMMATHCSI B YYCOHBIX W WHBIX MOMEIIECHUSIX C YI€TOM OCOOCHHOCTEH
NICUXO(U3UIECKOTO PA3BUTHUS M COCTOSIHHS 3/IOPOBBSI.

Hst o0yuenus nur, ¢ OB3 1 mHBaIMI0B, UMEIOIIMX HAPYIIEHUS OTOPHO-
JIBUTATEJILHOTO armapara, 00ecredeHbl YCI0BUs OCCIPENITCTBEHHOIO JOCTYIa BO
BCce ydeOHbIe TomerneHus. MHpopManus o crenuaibHbIX YCIOBHSX, CO3JaHHBIX
st oOydaromuxcs ¢ OB3 u uHBanuaoB, pa3MellleHa Ha CaiiTe YHUBEpPCUTETa
www//kgeu.ru. Hmeercs BO3MOXKHOCTb  OKa3aHUSI TEXHHYECKOHW  TOMOIIU
ACCHCTEHTOM, a TaKKe YCIYT CYpJONEPEBOIUMKOB U TU(DIOCYPAOTIEPEBOTINKOB.

Hns  agantamuu Kk Bocmpusituto jgunamMu ¢ OB3 u uHBanmugamu ¢
HApYUIEHHBIM CIIyXOM CIPAaBOYHOT0, Y4YEOHOro Marepuaiga MO0 JUCIUTLIINHE
00€eCTeunBarOTCS CIEAYIONINE YCIIOBUS:

- IS Jydiied  OpUEHTAIlud B ayJAWTOPUHU, TPUMEHSIOTCS CHUTHAJBI
OTIOBEIIICHUS O HavaJie U KOHIIE 3aHITHS (CIIOBO «3BOHOK) MHUIIETCS Ha JOCKE);

- BHUMaHUE CJaa0oCbIIaero o0y4aromerocsi MPUBIEKAETCS MeAarorom
KECTOM (Ha IJIeYO KJIaJAETCsl PyKa, OCYIIECTBISETCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBas C 0OydYarolUIUMCs, MEIarorn4ecKuii pabOTHUK CMOTPHUT Ha
HETO, TOBOPHUT SICHO, KOPOTKHMH TIPEIIOKCHUSIMH, OOCCIeYrBas BO3MOYKHOCTh
YTEHUS 10 rydam.

KoMmnencanusi 3arpy/HeHUII pPEYEBOTO U HWHTEIUIEKTYaJbHOTO Pa3BUTHS
ciabociblanmx 00y4aroumxcsi IpOBOAUTCS MyTEM:

- UCTIOJIb30BAHUSI CXEM, TUAarpaMM, PUCYHKOB, KOMITbIOTEPHBIX MPE3EHTAIIUN
C TUMEPCCHUIKAMU, KOMMEHTUPYIOIIMMH OTJEIbHBIC KOMIIOHEHTHI H300paXEHUS;

- peryJsipHOTO TIPUMEHEHHUs YNpPaXHEHWH Ha Tpaduueckoe BbIICICHUE
CYIIIECTBEHHBIX IPU3HAKOB MPEIMETOB U SIBJICHUM;

- obecnieueHUsT BO3MOXKHOCTH I OOYYArOIIETOoCsl TMOJYYUTh aJpPECHYIO
KOHCYJIbTALIMIO 10 JICKTPOHHOM MOYTE MO Mepe HEOOXOIUMOCTH.

Hns  aganTaruu Kk Bocmpustaio junamMu ¢ OB3 w uwHBamumamu ¢
HApYIICHUSMH 3PCHHS CIPABOYHOTO, Y4eOHOTO, MPOCBETUTEIHLCKOTO MaTepHala,
IIPEeyCMOTPEHHOI'O oOpa3oBaTelbHON  NPOrpaMMoil MO  BBIOpaHHOMY
HaIpaBJICHUIO MOATOTOBKH, 00€CIIEUNBAIOTCS CIIEIYIONINE YCIOBUS:

- BeJeTcs ajanTaius oduIMaIbHOrO caiita B cetu MHTepHeT ¢ ydeTom
0COOBIX TMOTPeOHOCTEH WHBAIUIOB IO 3pPEHUI0, OOECNeYMBACTCS HAIWYUE
KpYIHOIIPU(TOBOM CIIPaBOYHON HH(POPMAIIMHU O pacluCaHuN YICOHBIX 3aHSATHIA;



http://www.kgeu.ru

- IeIarOTUYECKUl pabOTHUK, €ro coOeceqHUK (Mpu HEOOXOIUMOCTH),
OPUCYTCTBYIOIIME HAa 3aHATUHU, MPEACTABIAIOTCS OO0YyYaloUIMMCs, TMPU 3TOM
KaXX/IbI{ pa3 Ha3bIBA€TCs TOT, K KOMY IeJarornyeckuii paboTHUK oOpaliaercs;

- IEUCTBUS, JKECTHI, IEPEMEILECHHUS TIeIarOTHYeCKOro paboTHIUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyatHas uHGpOpMaIUs MPEJOCTABISIETC KpyNHbIM mmpupTom (ot 18
IIYHKTOB), TOTAJIBHO O3BYyYHBAETCS;

- o0ecreunBaeTcs HEOOXOAUMBIN YPOBEHb OCBEIICHHOCTH MTOMEIIECHUIH;

- IPEIOCTABISIETCS  BO3MOXHOCTh HCIOJB30BAaTh KOMIIBIOTEPHI BO BpEeMsI
3aHSATHUN U MPABO 3aMKMCH 00BICHEHUHN Ha JUKTO(OH (110 KeTaHHI0 00yJaroIIuXCs).

dopMa mnpoBeAEHUS TEKyLed U MPOMEKYTOUHOW aTrTecTaluu s
oOyyaroruxcst ¢ OB3 1 UHBaNMI0B OnpenensieTcs neJarorndeckuM pabOTHUKOM B
COOTBETCTBUM C yueOHBIM IaHoM. [Ipu Heobxoaumoctu obyuatomemycs ¢ OB3,
UHBAIUIY C YYETOM HX HWHIUBUAYAIbHBIX ICUXO(PHU3UUYECKHMX OCOOECHHOCTEH
JlaeTcsi BO3MOXKHOCTD MPOUTH MPOMEKYTOUHYIO aTTECTALMI0 YCTHO, TUCbMEHHO Ha
Oymare, NMHCbMEHHO Ha KOMIbIOTEpEe, B (OpME TECTUPOBAHUS M T.M., JHOO
IPEIOCTABISAETCS AOMOTHUTEIBHOE BPEMS IS TOATOTOBKH OTBETA.

8. Meroanueckue pPeKOMeHIauumn IS npemnogasaresen no
OPraHu3aluU BOCIUTATEILHONH PA0d0THI ¢ 00yYalOUIUMHUCH.

Meroanueckoe oOecriedeHue Tmporiecca BOCIUTAHUS — OOYJaroIIuXCs
BBICTYITA€T OJHUM W3  ONpEACISIIoNMX  (aKTOpOB  BBICOKOTO  KadecTBa
oOpasoBanus. [IpenogaBarens By3a, JEMOHCTPUPYS BBHICOKUH MPOGECCHOHAIN3M,
APYIOUINIO0, YETKYH0 TPaXKIAHCKYIO ITO3HUIMI0, CAMOAUCIUIUIMHY, TBOPYCCKUN
MOJXOJ B PEHICHHH MPOPECCHOHANBHBIX 3a7ad, B XOJe 00pa30oBaTEIbLHOTO
mpoiiecca crocoocTByeT (GOPMUPOBAHUIO TAPMOHUYHOM JIMYHOCTH.

[Ipn peanuzanuy AUCHUIUIMHBI TIPENOJaBaTeIh MOXKET HUCIOJIb30BaTh
CJIETYFOIIINE METOJIbI BOCITUTATEIILHON paOOTHI:

- MeTOIbI (POPMHUPOBAHUS CO3HAHMSI JTHYHOCTH (Oecena, AUCITyT, BHYIICHUE,
UHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, MPUMEP, CAMOKOHTPOJIb, paccka3, COBET,
yOeKACHUE U IP.);

- METOJIbl OpPTaHM3AIMU JEATETHLHOCTH U (POPMUPOBAHUS OTBITA TTOBEICHUS
(3amanme, OOIIECTBEHHOE MHEHHE, IeAarormueckoe TpeOoBaHUE, MOPYyUYCHUE,
npuydYeHne, Co3JaHNe BOCTIMTHIBAIOIINX CUTyaIlui, TPEHUHT, YIIPaXXHEHUE, U JIp.);

- METOABl MOTHBAIIUH JICITSILHOCTH | MOBEIAEHUS (000peHre, MOOIpeHne
COIMAJIbHOW AaKTUBHOCTH, TOPHWIIAHWE, CO3/aHWE CHUTYalluid YycIiexa, CO3JaHue
CUTYAIMH JIJIs1 SMOIIMOHAILHO-HPABCTBEHHBIX MIEPS)KMUBAHUN, CODEBHOBAHHE U JIP. )

[Ipn peanuzanuyd JAUCHMIUIMHBI TPEMOJABATENb JOJKEH YYUTHIBATH
CJIEYOIINE HATIPABICHUSI BOCIIUTATEIHbHON ACSITETLHOCTH:

I padicoanckoe u nampuomuueckoe 60CRUMAaHUe:

- popMupoBaHHe y OOYYAIOMIMXCS IIEIOCTHOIO MHPOBO33PEHHS, POCCHHUCKON
UJICHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, OOIIIECTBY, TOCYJAPCTBY, IPUHSTHIM B CEMbE
U OOIIEeCTBE JJyXOBHO-HPABCTBEHHBIM M  COIMOKYJIBTYPHBIM IICHHOCTSIM, K
HAIIMOHATBHOMY, KyJbTYPHOMY W HCTOPUYECKOMY HACIEAHI0, (OpPMUPOBAHHE
CTPEMJICHHS K €TO COXPAHECHUIO W PA3BUTHIO;



- popMupoBaHHEe Yy OOY4YaIOLIMXCS AKTUBHOM TPaXTAHCKOM  TO3WIIWH,
OCHOBaHHOW Ha TPAJAMLMOHHBIX KYJbTYPHBIX, TyXOBHBIX U HPAaBCTBEHHBIX LIEHHOCTSIX
POCCHICKOro OOIIEeCTBa, ISl MOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEATM30BbIBATh
CBOM KOHCTHTYLIMOHHBIE TIpaBa U 00S3aHHOCTH;

-pa3BUTHE TPABOBOM H TOJUTHYECKOH KyJIbTYpbl OOyYaroImmxcs,
pacivpeHre KOHCTPYKTUBHOTO y4acTHUs B MPUHSATUU PEIICHH, 3aTParuBarolUuX
UX TpaBa M WHTEPEChl, B TOM YHCJIE B Pa3IUYHBIX (OpMax caMOOpraHU3alluH,
camMoympaBlieHus1, 00IIECTBEHHO-3HAYUMOM 1eATeIbHOCTH;

- opMupoBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOUIUMX  MPOTHUBOCTOATH  SKCTPEMH3MY,  KceHOpoOuu,
JUCKPUMUHALIMM 110 COIMAIbHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIMOHAIbHBIM
npU3HaAKaM, MEXITHUYECKON M MEKKOH(PECCHOHAIILHOW HETEPIIMMOCTH, IPYTUM
HETaTUBHBIM COLMANIbHBIM SIBJICHUSIM.

JlyxoeHno-upascmeennoe socnumanue:

- BOCIIUTAaHUE YYBCTBA JIOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIMBOCTH,
YBXECHUS K POJIUTENSM, YUUTEISIM, JIFOSM CTapIIETO MOKOJICHUS;

- opMHUpOBaHUE TPUHIMUIOB KOJJICKTUBM3MA U COJUAAPHOCTH, IyXa
MUJIOCEPIUSI U COCTpaJaHus, MPUBBIYKA 3a00TUTHCS O JIOASX, HAXOAIINXCS B
TPYIHOU )KU3HEHHOW CUTYALNH;

- popMHUpOBaHUE COMUIAPHOCTH M YYyBCTBA COIMAIBHON OTBETCTBEHHOCTH
10 OTHONIICHHWIO K JIOASM C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 30POBBS,
IPEOJI0JICHUE TCUXOJOTMYECKUX OapbepoB IO OTHOLICHHUIO K JIIOASIM C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU;

- popMHUpOBaHKHE SMOIMOHAILHO HACBHIIMIEHHOTO MU JIyXOBHO BO3BBIIIEHHOTO
OTHOUIECHUS K MUPY, CIIOCOOHOCTH M YMEHUS MepeaBaTh APYTUM CBON 3CTETUYECKUN
OTIBIT.

Kynemypno-npoceemumenvcrkoe gocnumanue:

- popMHUpOBaHUE CTETUUECKON KAPTHUHBI MUPA;

- popMHUpOBaHUE YBaKEHUS K KYJbTYpHBIM IICHHOCTSIM POJHOTO TOpPO/Ia,
Kpasi, CTpaHbl;

- OBBIIICHUE TIO3HABATEILHON aKTHBHOCTH 00YYaIOIIUXCA.

Hayuno-obpazosamenvnoe socnumanue:

- popmupoBaHue y 00yYarOIINXCsI HAYYHOI'O MUPOBO33PEHUS;

- popMHUpOBaHUE YMEHUS IOJyYaTh 3HAHUS;

- popMHUpOBaHKE HABBHIKOB aHAIM3a U CHHTE3a WHGOPMAIlMU, B TOM YHCIIEC B
npodecCUOHaILHON 001acTH.



BHocuMBbIe MI3MEHEHUS U YTBEPKICHUS HA HOBbII y4eOHbIil roj

Ne
/i

(v

No paznena BHeceHuUs
U3MEHEHUHN

(V)

JlaTta BHECEHUS
HM3MECHCHUI

ConepxaHue U3MEHEHUM

«CoriracoBatHoy

3aB. xad.
peanm3yromei

(V)

«CoryiacoBaHo»
npenacenarens Y MK

WHCTUTYyTA
(dakynpTera), B cOCcTaB

KOTOPOI'0 BXOOUT

\O]

3

4

(o)

[E—

03.04.2024

N3 copepxanus pasnpena |1
«BBeneHne B JIMHEHHYIO
anreOpy M aHaJIUTHYECKYIO
reoMeTpuio» yOpaHa Tema
1.4 JluHeiiHble BEKTOPHBIE
POCTPAHCTBA.

YMEHBIINUIIOCh KOJIMYECTBO
4acoB Ha JEKIMOHHbIE (4
yaca) UM  IPaKTHUYECKHUE

3aHsATUS (4 4Yaca) B paznene
1.

03.04.2024

VYBEMMUMIOCh  KOJIMYECTBO
4acoB Ha JEKIMOHHbIE (4
yaca) U  NPaKTHYECKHUE
3aHsATUS (4 Yaca) B paznene
3 «BBeaeHue B TEOPUIO
BEPOSTHOCTEU 51
MaTeMaTUYECKYIO
CTaTUCTHKYY.

1,3

03.04.2024

N3meneno conepxkanue OM
B COOTBETCTBHH v
M3MEHEHUSIMU B
COAEPKAaHUH JUCIMIIINHEL.




Ipunooicenue xk paboueti
npozpamme OUCYUNTUHBI
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OLHEHOYHBIE MATEPUAJIbBI
10 AUCIUILINHE
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OueHoYHbIE  MaTepualbl
OIICHUBAHUS PE3yJIbTATOB OOYYEHHs] HAa COOTBETCTBHE MHAMKATOPAM JTOCTHIKCHUS

KOMIIETEHIIH.

10

JIMCIMIIINHE,

IMpCaAHa3HAYCHHBI

JJIA

OrneHnBanme pe3yJbTaTOB OOYYEHUS MO AUCITUIUIMHE OCYIIECTBISICTCS B
pamkax tekyuiero koutposs (TK) u mpoMexyTodHOU arTecTanuu, MpOBOAUMBIX
no 6abHO-peiiTunroBoit cucreme (bPC).

1.TexHosiornuyeckasi Kapra

Cemectp 1
PeiituHroBsie nokazarenu
= =) = = = =
=S = | 8 = gl 2| & 2 3
a2 B B © £l 8 S| © E
=S8 | ZE| g | 3| g| 2| v g 5
HaumenoBanue pazaena 7 B S 2 < < ; = g £ §
bl
S| 5| E|E| 2 5| E|E|K¢
o & (5] 5 5] = 5] =~
S g = = 5| & = B
> S 2 = g = S
s = bt = () = =
o = = = = = :
- | £ |=|8|2]| ¢
I R =1 R -1
Pa3znen 1. Beenenue B TK1
. 15 0 15 15
JINHENHYI0 aJIredpy
Tect 5 0
KonTponbnas pabota 10 0
Pa3neun 2. BBenenue B TK2
. 15| 0 15 15
MaTeMaTH4YeCKHid aHaIn3
Tect 5 0
KonTponbhas pabota 10| O
Paznen 3. Beenenue B Teopuio TK3
BEPOSITHOCTEH 1 251 0 | 25 25
MATEeMaTH4YeCKYK) CTATHCTHKY
Tect 5 0
KonTponbhas pabota 10| O
Komnnoxsuym 10| O
IIpome:xxyTouHas aTTeCTANMSA oM
0-45
(3auer, 3x3amen, KII, KP)
3aganue mpoMeKyTOUHOU 0-15
aTTecTaluu
B nucemenHo# hopme mo
0-30
ouneram

2. OnleHOYHbIEe MATEPHAIIBI TEKYIIET0 KOHTPOJISI M IPOMEKYTOYHOM ATTeCTAIUN
[IIxasa olleHKH pe3yJIbTaTOB O0YYEHHUS MO JUCHUILIMHE:

Kon 3amianu-
Kon |ummukaro POBaHHbBIE
KOMIIe- pa pe3ybTaThl
TEHIIUU |[KOMIIETEH 00y4eHus 1o
1075071 JUCLIUILINHE

YpoBeHb chOpMHUPOBAHHOCTH
HHAWKAaTOpa KOMIICTCHIIMH

Bricoknii| Cpennuit Hmxe Huzkni
CpeJIHEro
oT 18050110 o1 70 10 84 | o1 55 10 69 | o1 0 110 54




[IIxama onteHnBaHus

OIIK-3

OIIK-3.1

HEYIOB-
YIOBICT-
OTJINYHO XOpOLIO JIETBOpU-
BOPUTEIBHO
TCJIBHO
3a4TCHO HE 3a4TCHO
3HaTh:
MMOHATHE MaTPHUIIHL, cB00OJ | ZOCTATOYHO II0XO0 HE 3HaeT
onpezesieHne oOpaTHOH | Ho W B | MOJIHO 3HAET | ONMHMCHIBACT
MaTpHIIbI, IOHITHEC MOJTHOM , MHOTO
paHra MaTpuIieL, 00beMe OIINOOK
IIOHATH
0 e 00 3HaeT

oTpeenuTesne
MaTpHlibl, CBOMCTBA
onpeaenuTeneit; oomui
Bun CJIAY; mpaBuio
Kpamepa ans pemienus
CJIAY; MmaTpuuHbIit
Mmetof pemenus CJIAY;
KpUTEpU
coBmecTHOCTH CJIAY;
Meroq ["aycca; nonstue
BEKTOpA;

pa3InyuHbIE BUIBI
YpaBHEHUH NIPSAMBIX Ha
TUIOCKOCTH; PAa3JINIHbBIE
BH/Ibl YPaBHEHUN
IUIOCKOCTH B
MIPOCTPAHCTBRE;
CHOCOOBI 3a1aHMs
IIPSIMOM B
MIPOCTPAHCTBRE;
YpaBHEHUS TUHUN
BTOPOTO MOPAIKA;
MOHATHE TIpesena
MOCJIEI0BATENIEHOCTH U
(YHKLIUH B TOUKE;
MIOHATHE
HENpPepbIBHOCTU
(YHKUIWH B TOYKE U HA
MHO>KECTBE; IIOHATHE
MPOU3BOIHOM, €€
reOMEeTPUYECKUIN
CMBICI; TIOHSTHE
HEOIIPENEIEHHOIO U
OIpeNEIEHHOTO
UHTETPAJIOB, UX
CBOMCTBA; MIOHATHUE
(hyHKITMM HECKOJIBKIX
MEPEMEHHBIX, YACTHBIX
MIPOU3BOAHBIX (DYHKIHH
HECKOJIBKHX
MIEPEMEHHBIX; IOHATHE
nuddepeHInanTsHOro
ypaBHEHUS, OCHOBHBIE
THUIIBI

g hepeHInanbHBIX
YpaBHEHUH NIEPBOTO
MOpsKA; TIOHATHE
YHCIIOBOTO U




CTETIEHHOT O psAa;
OCHOBHBIE ITPU3HAKHU
CXOAMMOCTH YHCIIOBBIX
PAI0B; OCHOBHBIE
MOHATHS U
OIIpeIETICHUS TEOPUU
BEPOSITHOCTEH U
MaTeMaTHYECKOH
CTaTHCTUKU:
KJIACCHUYECKOE U
TEOMETPUYECKOE
OIpeIeTICHUS
BEPOSATHOCTH,
OCHOBHBIE ()OPMYJIBI;
MOHATHSA JUCKPETHON U
HEIPEpPBIBHOMN
CIIy4alHBIX BEIHYHH,
reHepabHOM 1
BBIOOPOYHOM
COBOKYIHOCTEH,
TOUYEYHBIE OLICHKU
rapaMeTpoB
pacnpeneneHusl.

YMETb:

BBITIOJTHATD ACHCTBHS
HaJ MaTpHLIaMH;
HaXOJIUTb MaTpHILLy,
00paTHYIO 1aHHOIA;
HaXOJUTh PaHT
MaTpHIIbl; 3aIIUCHIBATH
B MaTpu4HOil popme
CHCTEMY JINHEWHBIX
YpaBHEHUH; IPUMEHSTh
Ppa3NUYHbIE METO/BI
pemenus CJIAY;
BBIYHUCIISITH CKAIAPHOE,
BEKTOPHOE, CMELIaHHOE
MIPOU3BEICHHE
BEKTOPOB; CTPOUTH
ypaBHEHUS MPSIMOI
JIMHUY Ha TUIOCKOCTHU U
MIPOCTPAHCTBE,
YpaBHEHUS TIOCKOCTU
B IIPOCTPAHCTBE,
KpPHUBBIE BTOPOTO
MOPSI/IKA; HAXOIUTh
YToJl MEXIy MPSIMBIMHU,
IUTOCKOCTSIMH,
paccTosiHuE OT TOUYKH
JI0 TIPSIMOM U
IUIOCKOCTH;

HaXOJIUTh 00JIACTh
omnpeneneHus QyHKLINH,
HCCIIe0BaTh (PYHKLUIO
Ha CHMMETPHYHOCTD;
BBIYHUCIISTH IPEAeT
MOCJIEI0BATEILHOCTH U
(YHKUIUH B TOUKE;
BBIYHCIISITD
MIPOU3BOTHBIE

yMeeT

BBIIIOJIH
ATb 0€e3
OIIIOO0K

BBIIIOJIHAET C
HE3HAYUTEIh
HBI MU
OILINOKaMH

BBITIOJIHSAET
¢ OOJIBIINM
KOJIMYECTB
oM
OILINOOK

HE yMeeT




3JIEMEHTaPHBIX
(hyHKIMIT; HAXOUTh
3KCTPEMYMbI ()YHKITHH,
HauOOoJIbIIee U
HanMEHbIlIee 3HAYCHUE
(hyHKIIMM Ha
MHOXECTBE; BBIYUCIIATH
epBooOpa3HbIe
(dhyHkun (B
MPOCTEHINNX CIyYasix);
BBIYHCIIATh
OTIpeIeIICHHbIE
WHTETPalibl; IPUMCHSTh
HWHTETPAJIbI K PEIICHUIO
MIPOCTBIX MPUKIAHBIX
3aj1ay;

HaXOJUTh YaCTHBIC
npousBoansie @HII,
YacTHBIE TPOU3BOTHBIE
BBICIIIUX MTOPSJIKOB,
skcTpemymbl OHIT;
HCCIIeIoBaTh Ha
CXOJIMMOCTb YHCIIOBBIE
PAIBL;, HAXOUTH PATUYC
CXOJIUMOCTH
CTEIIEHHOTO PsIIa;
3aIKChIBATh
MaTeMaTHYECKYIO
ITIOCTAaHOBKY THUITOBBIX
TEKCTOBBIX 33]1a4;
COCTaBIISITh
MaTeMaTHYECKHUE
MOJIEJIN MPOCTHIX 3a7a4
peabHBIX IPOLIECCOB U
MIPOBOJMTH UX aHAJIN3,
BBIOMpATh METO]T
pelLIeHHs THIIOBOK
3aJla4yu; pelaTh
CTaHJIaPTHHIC 3a]Ia4H C
HCTIONIb30BaHUHN
¢dhopmyn Teopun
BEPOSITHOCTEH U

MaTeMaTUYECKON

CTaTHUCTUKU.

BJIQJICTh:

HABBIKAMHU BIIaJICCT | BIAACCT B | BIaJEeT HE
ynorpednenus B JIOCTaToOYHO | cinabo, BIagceT
MaTEMaTHHICCKON HOJHOM | M 00beMme JOITyCKaeT
CHMBOJIMKH JULA o0beMe MHOIO

BBIPA’XKCHUA OHII/I6OK
KOJIMYECTBCHHBIX U

Ka4€CTBCHHBIX

OTHOLICHUH 0OBEKTOB;
HaBBIKAMH CUMBOJIBHBIX
peoOpazoBaHUI
MaTeMaTHYECKUX
BBIPAKECHU;
3aIUCHIBATh
MaTeMaTHYECKYI0
MIOCTAHOBKY THUIIOBOM




TEKCTOBOMH 3a7a4u;
HABBIKAMH ITOCTPOCHHS
rpaduKoB
3IEMEHTAPHBIX
(yHKUUH; HaBBIKAMU
HCHOJb30BaHUS
rpaduKoB, TAOIUI] IPH
pelIeHnH 3312491 U
MIPOBEICHUH aHATIH3a
HAJIEHHOTO PELLCHHUS;
OCHOBHBIMU
aHAJTUTUYECKUMHU
METOAaMH PEICHHUS
anreOpanveckux
YpaBHEHUH U CUCTEM
anreOpanveckux
ypaBHEHU;
OCHOBHBIMU METOJIaMH
muddepeHInpoBaHus,
HHTETPUPOBAHHUS
(yHKUUI; OCHOBHBIMH
METOAaMH MOHCKa
IKCTpeMyMa (QyHKIHH
OJIHOM U HECKOIBKHUX
MIEPEMEHHBIX;
METOAaMHU
CTaTUCTUYECKOM
00paboOTKH pe3yIbTaTOB
9KCIEPUMEHTOB;
METOAaMH aHaAJIN3a u
MIpPEeCTaBICHUS
CTaTUCTUYECKUX
JAHHBIX.

OneHka «OTJIMYHO» BBICTABISETCS, €CIAM OOYyYarOUIUMICSA BBITOJHIET
KOHTPOJbHbIE PA0OTBI B CEMECTpPE, TECTOBBIE 3aJaHUs, BBIMOJHSET 3aJaHUs
KOJUIOKBUYMa, IOJIHO M apryMEHTUPOBAHHO OTBEYAE€T Ha BOIPOCHI OWIIETA;
OoOHapyXMBaeT MOHMMAHUE MaTepuana, MOKET OOOCHOBATH CBOM CYXICHMS,
IIPUMEHUTh 3HAHWS HaA IPAKTUKE, CAMOCTOSATEIBHO PELIUTh IIPEAJIOKECHHbIE
3aaHusl, TpeOyrolne TOMOIHUTEILHOTO aHalnu3a U MOUCKA HYXXHBIX CBOMCTB U
IIPABUJI; U3J1araeT MaTepua MOCIEA0BATEIBHO U IIPABUIBHO;

OueHka «XOpomIo» BBICTABIACTCS, €CIM OOYYalOLIUHCS BBINOIHIET
KOHTPOJIbBHbIE pabOThI B CEMECTpPE, TECTOBBIC 3aJaHMsl, BBINNOJIHSIET 3aJaHus
KOJJIOKBUYMa, TOJHO M apryMEHTHPOBAHHO OTBEYAaeT HA BONPOCHI OuWIETa;
oOHapyXHMBaeT MOHMMAHUE MaTepuana, MOKET OOOCHOBATH CBOM CYXICHMS,
IPUMEHHUTh 3HAHUS HA IPAKTHKE, CAMOCTOSATEIBHO PEMIUTh IPEIJIOKECHHbBIC
3a/1aHusl, TpeOyOUIMe JOMOJHUTENBHOTO aHAIM3a U MOUCKA HY>XHBIX CBOMCTB M
IIPaBWJI; U3JIaracT MaTepHUall MOCIEA0BATEIBHO U NIPABUIIBHO, HO JOITyCKaeT 1-2
OLIMOKH, KOTOPBIE CaM € HCIPABJISET;




OneHka «yAOBJIETBOPUTEJbHO» BBICTABISICTCS, €CJIH OO0y4YarOIIUACs
BBITIOJTHAET KOHTPOJIBHBIE paOOTHl B CEMECTPE, TECTOBBIC 3aJaHUS, BBITIOJIHSCT
3a/1aHus KOJUIOKBUYMA;

OueHka «HeyAOBJIETBOPUTEJIbHO» BBICTABISETCA 3a ci1aboe M HEMOIHOE
BBITIOJIHEHHUE KOHTPOJIBHBIX padOT B CEMECTpe, TECTOBBIX 3aJIaHUN U KOJUIOKBUYMA.

3. IlepeyeHb OLIEHOYHBIX CPEACTB

Kpatkas xapakrtepucTMKa OLIEHOYHBIX CPEICTB, HWCIOJB3YEMBIX IIpU
TCKYIICM KOHTPOJIC YCIICBACMOCTU U HpOMe)ICYTOqHOﬁ arTTeCTallun 06yqafomer00ﬂ
o AMCOUIIJIINHE:

HaumenoBanue
Onncanue OIeHOYHOI0
OLICHOYHOT O KpaTkas xapakTepucTHKa OIEHOYHOTO CPEACTBA cpencTBa
CpelicTBa p
Komriuiext

CpencTtBo MpoBepKH YMEHUW NMPUMEHSTH MOTyUYEHHBIE

KonTponbHas KOHTPOJIBHBIX
3HAHWS IS PEIICHUs 3a7ad OINpPEIeJICHHOrO THIMa 10 .

pabota (KuatP) 3a1aHuM 110

TEeMe WU pa3aen
P Y BapHaHTaM

CpencTBO KOHTPOJISI YCBOGHHS Y4eOHOro MaTepuaia

Bomnpocs! no remam /
TEMBI, pa3/iena WU Pa3/ieloB TUCLMILIMHBI, OpraHU30-

Komnoksuywm (K) paszzaenam
BaHHOE Kak y4yeOHOe 3aHsTHE B BUAE coOeceqoBaHUS
JIUCLIUTUINHBI
IpEeroaaBaTelis ¢ 00yJarOIMMHICS
Cucrema CTaHIapTU3UPOBAHHBIX 3a1aHuH,
KoMIUIeKT TECTOBBIX
Tect (TecT) [MO3BOJIAIOLIAS aBTOMAaTHU3HPOBATh POLEAYPY

3aJaHui

M3MEpEHMs YPOBHsI 3HAHUM U YMEHHMH 00y4Jaromerocs

4. HepequL KOHTPOJbHBIX 3aI[aHI/Iﬁ HJIN HHBIC MaTepualbl,
HCOﬁXOI{I/IMLIe AJISA OICHKH 3HaHI/II7[, yMeHI/Iﬁ N HABbIKOB, XapaKTECPU3YIOIIIHNX
ITaAIlIbI (l)OpMPIpOBaHI/Iﬂ KOMHeTeHIII/Iﬁ B Ipouecce OCBOCHUA TUCHUITJIMHBI

s Trekymero kourpoJs TK1:
[TpoBepsiemass kommerennusi: OIIK-3, OIIK-3.1 — OOnamaer HaBbIKaMU
IIPUMEHEHUSI MaTEMaTUYECKOTO anmnapara.

Tect
o o 1/
1. Jlana matpuma | 1 0 2/3 . Uemy paBeH ompeaenTeslb 00paTHOM
_2 1 13 i‘ﬁ
MaTpuIlsl A~1?
-2 1 4
2. PaznoxxeHue onpenenuTensi | a b c| 0 TPETbeMy CTOJOIY UMEET BU/I.
3 -1 5

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




0 3 -2

3. lana matpuia A = (1 4 1 ) O0603HauNUM 3JIeMEHTBI 00paTHOM MaTPHUIILI A1
1 4 2

uepes a;;'. YeMy paBeH 21eMeHT a;;?

BrIOepHTE OJIMH OTBET:
Loy —1; 14/5 = 1/55 05 2/,

4. Tlpu pelieHnn CHCTEMBI {;;_2%::2% no npaBuiay Kpamepa. Beibepure oqun
OTBCT:
Z% iz’ﬂlﬂ gzi’fzﬂ; ?2,
N e
R B S P 1
A=l 487 —4"52:‘3 71’

1 2
5. Jua matpun 4 = (—4 2) UB= (2 _41) OTMETHTE TE OllepaLuU, KOTOpPbIE
0 1

MOHO BBITIOJIHUTH. BhIOEpUTE OIMH WJIM HECKOJIBKO OTBETOB:
AB; BA; ABT; ATB; BTA; BAT; ATRT; BTAT.

-1 2
6. JlaHbl MaTpUIIbI A = (_12 ‘i g) UB= ( 3 4). Marpuma D = A + 3B7.
—1 0

Haiigute d,, — d,,.
7. Eciiv O1HY CTPOKY KBaJIpaTHOW MATPHULIbI YETBEPTOTO MOPSAIKA YMHOKHUTH HA 2,
TO ONPEAECTUTEID. . .
BriGepute oquH OTBET:
A. yBenmnuures B 16 pas;
b. yBenuuurcs Ha 2;
B. ymenbmmuTcs B 1Ba pasa;
I'. yBennuurcs B ABa pasa;
J1. HE U3MEHUTCH.

1 1 1
8. Pemnre ypaBHenue |1 1—x 1 |= 0. B oTBeTe BBEIUTE, YEMY PaBEH x.
2 1 2—x

9. Haiinure Bce 3Ha4eHUS A, TPU KOTOPBIX CYIIECTBYET 0OpaTHas MaTpuia A1,

9 8 7
€CJI1 MaTpula A = (6 A 4.
3 2 1
BriGepute oquH OTBET:
A=>5; A€E(—2;5)U(5; 42); A=5; A<5; A=5; A =5,
10. PacmmpenHnast MaTpuiia CUCTEMbI IPUBEJICHA K BULY:
1 2 -1 31

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

0O 0 0 o010
VYcTaHOBUTE COOTBETCTBUE MEX/Y XapaKTEPUCTUKAMU (CBOMCTBAMU) CUCTEMBI U

HNX 3HAYCHUAMMU



XapakTepucTuka 3HayeHue
a. YMCJIO PEIIEHNUN CUCTEMBI PABHO 1.0

0. paHT pacIIMpPEHHON MaTPUIIHI PaBEH 2.1
B. YHCJIO CBOOOTHBIX MTEPEMEHHBIX PABHO 3.2
r. Uucio HEM3BECTHBIX CUCTEMBI PABHO 4.3
5.4
6.5
7. GECKOHEYHO MHOIO
1 . ﬁz(—6;5;—2«/§)
. Hanpure nimny BekTopa .

2. [Ipu kakoM 3Ha4€HUU & BEKTOPHI a=(8-0:2) nb= (-1-2:-3)

3. CkansgpHoe Mpou3BeeHUE BEKTOPOB 0003HAYAETCS:
all. @), b, L.
; , , axb

4. Onpenenute Mo PUCYHKY KOOPAUHATHI BEKTOPA AB

OpTOrOHAIbHBI?

3]

210 1 2 3
A
1

5. JlaHbl TOUKU A(l;l;l)’ B(_2;4?0)’ C(3S—4;5).

VYcTaHOBUTE BEPHOE COOTBETCTBUE MEKIY NEUCTBUAMU HaJ BEKTOPAMH M HX
KOOpJMHATAMU:

A. AC-BC 1 Gi=31)

B. 24C+BA 5 (33-1)

B. 44B 5 (F1212-4)
4 (7:-13:9)

a=(33-1)

9

6. O6BEM TPeyroabHOM MUpPaMUIbI, TOCTPOCHHOE HA BEKTOpax
b

N (1;4;2), €= (1;_2;0), paBeH. Beenure oTBer:
7. JTaHE TOUKH A(0;1;2), B(—2;4;1)’ C(L-13) Haiiurre ' 0484C

V26

_NsY 13 _2ND _INIE _2N<ed

2 2 14 14



8. JlaH TpeyroiabHUK AAN (cm. pucyHok). Haiinure €0sO

A
4
3
2
B d
1
C
0 1 2 3 4 5
BeIOepHTE OIUH OTBET:
3 3 170 91 170 N
3 2 170 50 170 50

9. Man npsmoyroibsuuk ABCD

A D

OTMeTbTe BCE Maphl KOJIMHEAPHBIX BEKTOPOB.

DA+ 4B y BC+CD

AD y CB:

AD—AB y DA-DC

AC+CD 3 BC—AC

10. TIycTb @ - yron Mesk1y HeHyJIeBbIMU BeKTopamu @ u b . Ycranosute
COOTBETCTBHE MEKITY 3HAKoM @ -0 u Benmunmoii yria @ .

Aa5>0 1 (p:OO
B. d-b<0 7 =90°
B. @-b=0 3 0°<p<90°

4. 90" <@ <180°



KoHnTtponbsHas pabota
Bapuanr 1.

1. Haiiti paccTostHUE OT TOUKH Mo(-127)

My(=34) y My(15)

110 TIPSIMOW, ITPOXOASAIIEN yepe3

JBE TOYKH
2. Haitn TaHresc yrina mMexnay npsmon x — 3y + 5 = 0 u npsamon,

POXOJALIEN YEPE3 HAYAJIO KOOPIUHAT NEPIEHAUKYIISIPHO BEKTOPY n(l-2)

3. Halitu ypaBHeHHE IUIOCKOCTH, Tpoxojsmieid udepe3 Touku Mi(1,2,-1),
My(1,-2,3), M3(2,2,3).

{ x-y-z=0
4. TlpuBectn ypaBHeHHUs npsiMon L: 2x+y+z-3=0 K KaHOHUYECKOMY
BU]TY.
x-1_y+2 z-2

5. HaiiTu KOOpAMHATHI TOUKH IEPECEUCHMs MPSIMOM 2 1 1 ¢
IUIOCKOCTBEO X~V +22+3=0

Bapuanrt 2.

I. Haiitn ypaBHeHue npsMoi, npoxozsmier depe3 Touky Mo(-2,3) u
NepHEeHIUKYJIIpHOU K npsimoi L: 2y —x —8 =0.

2. Haiitu TaHrenc yrma mexnay npsmMod x — 3y + 5 = 0 u npsMonu,
NPOXOJALIEH YEPE3 TOUKY Mo(=ZD TIePIeH/INKYIISPHO BEKTOpY (L=2)

3. Haiitu ypaBHeHUE MIOCKOCTH, NpOXoasiieil uepe3 Touky M(2,2,-3) u
napajyieaIbHON IocKocTH X —4y — 2z + 1 =0.

{— X+y+4=0

4. Haiitu yron mexny npsimoi L: 2=1=0" 4 mnockoctsio G: yt+z-—

6 =0.
y y I ,(1,-3,5)
3. CocTaBUTh YypaBHEHHE NPSIMOM, MPOXOIALIEN YEPE3 TOUKY

dx—-y+2z-T7=0,

HapauIeNbHO IPIMOM {x +3y-2z+3=0.

Jis Tekymero kourpoJs TK2:

ITpoBepsiemass kommerennusi: OIIK-3, OIIK-3.1 — OOnamaer HaBbIKaMU
NIPUMEHEHUS MaTEMaTUYECKOTO anmnapara.

Tect
1.

OTMeThTE BEpHbIE IKBUBAJICHTHOCTH, ACHCTBYIOIME TIpH x — 0.

x2

1—cosy ~ — et —1~x arccosx ~ Xx (14+x)™ ~mx
2




2.

Berrunciute HeonpeeneHusiii uuterpat | (3 cosx 4+ 2x)dx.

*3sinx +x* 4 C 3sinx +C —sinx +x2+C sinx + 2x+ C
3.

Beruncnure HeonpeaeeHHbINA HHTETpal [ xe®* dx.

L 1 65 (x — 6) + C 2

— e (6x—1)+C —e(x—1)4+C e (x—6) + x_96x+c

36 6 2

4.

Boruncnure miomaas miockoi Gpurypsl, n300paxxeHHON Ha PUCYHKE.

/

y:azz—i—l
3 //—
2
-2 4 o 1 3 4

5.

o 1 . 5
Brruncnure onpeneneHHblii HHTErpall J’U x - sin(mx*) dx.

6.

Haiinure obuee pemenue qudQepeHnaibHOro ypaBHeHUs y'"' = cosx.
#=—cosx + Cix+C; | Cicosx + (5 —cosx+C —cosx+x+C
7.

Haiire o6uiee peenne auddepeHnnansHoro ypapaenus Y — 4y +4y =0,

C.e?* + Cyxe®™ | Cie%* +2C,e** | e + xe?* Ce?*

8.

. (-1n o .
JlaH 9UCIIOBOM PSIIT 2o, PO Haiinure TpeTHii uneH a; 3Toro psana.




9.

OTMeTbTE PACXOIAUIUNCS YUCTIOBOU Psil.

D D D DT
n=11 n=1n3 ]’t—li"12 ﬂ=1‘u@

10.

Haiinure paanyc cX0IUMOCTH CTENIEHHOTO psiaa:

Zm (x _ 1)]’1 . HZ
n=1 3n

KoHTtponbHas pabota

Bapuanr 1.
2 (3x3 +4x° — 2)
y= — :
1. BeruncnauTh Npou3BOAHYIO GyHKIUU I+

2. Halitu npousBogHyr0  (GYHKIMH, 3aJaHHOW  IMapaMeTPUUECKU
x= (3t2 +1)/3z3 ,

y= sin(t3/3+t).
5 — (4 +5 62x+l’ m _q
3. HaiiTi npou3BOAHYIO YKa3aHHOTO MOPsIIKa Y ( ) Y
4. HaiiTu wuHTEpBaJbI MOHOTOHHOCTH M  JKCTPEMYyMBbI  (YHKIUU
X
V= 2In (;) — 3.
5. Haiftu yacTHBIE TPOU3BOAHBIE BTOPOTO MOPSAIKA (DYHKINU:
z=x"cosy+y>cosx—2xy—3
6. Haiitu monubiit quddepeHiman nepBoro nopsiaka GyHKIIUN:
z=1In(x*y +3xy°)
_ .2 2
7. UcenenoBath QyHKIMIO Ha SKeTpemym: 2 = X VX7 +4xy

2 _ .
8. Haiitu mpou3Boanble (GYHKIMH, 3aJAHHOM HESABHO: © x(ysinx+cosz)

9. Haiitu npou3BoHy10 (PYHKIIMU B TOUKE M

Lu=X Y+ 2 a =0 +2] -2k, M, (3-4;5)

10. CocTaBUTh ypaBHEHHUE KacaTeIbHOM MIOCKOCTH U HOPMAJIbHON MpSAMON

0 [0 HAIPaBJICHHUIO BEKTOpa 4
A3 3
B Touke My(1;2;z,): z=3x" =4y +10xp+15

Bapuanr 2.
1+

Yy=—=5
1. Berauciuth Ipou3BOHYIO PYHKIIUM SxT+x




2. Haiitu npousBoAHYO  (DYHKIMH, 3aJaHHOA  TapaMeTPUUYECKH

x=+1-¢,
y=tgl+t.

3. Haiitn MIPOU3BOJIHYIO YKa3aHHOTO nopsiiKa
y=e¢"(cos2x—3sin2x), y" =?

4. Haiitu uHTEepBadbl MOHOTOHHOCTH UM  JKCTPEMYMbl  (YHKIIHH
y = (2x 4 3)e 20+,

5. HaiiTu yacTHBIE TPOU3BOAHBIC BTOPOTO MOPSAKA (DYHKITHH:

z=2xy—e”" +3x2y—5‘

Y
u=In,|~
6. Haittu nonneiil nuddepeniman nepporo nopsaaka GyHKIuu: X

52 2
7. ViccnenoBaTh QYHKLMIO Ha SKCTpeMyM: 2 = 2%V —Xy™ +3xy
8. Haiitn IIPOU3BO/HbIE byHKUIUH, 3a1aHHOM HESBHO:

z= xysin(x—2y+z)
9. Haiftu mpou3BoiHyI0 (PYHKITUU B TOUKE My no HaIpaBJICHUIO BEKTOpa < :

sd=j+k;M,(1;1,0)
v
10. CocTaBUTh ypaBHEHHE KACATEIbHOM MIOCKOCTH M HOPMaJIbHOM HPSAMONi

u=5""+arctg

a3 3
B Touke M,(1;2; z,): z=4x" -2y +6xy—16.

st Tekymero kouTpoJs TK3:
[IpoBepsiemass kommerenmusi: OIIK-3, OIIK-3.1 — OOnamaer HaBbIKaMU
IIPUMEHEHUSI MaTEMaTUYECKOTO anmnapara.

Tecr
1. CoObiTHe, KOTOpOE MOXKET JMOO0 MTPOU30UTH, JAHUOO0 HE MPOU3OUTH,
Ha3bIBAETCS
* CIydaifHBIM COOBITHEM
HEBO3MOKHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSITHBIM COOBITHEM
2. CoObITust A 1 B, KOTOpbIE MOTYT IPOU30UTH OJJHOBPEMEHHO B PE3YJIbTATE
OJIHOTO OTIbITA, HA3bIBAIOTCS
* COBMECTHBIMHU
HECOBMECTHBIMU
3aBUCUMBIMU
HE3aBUCUMBIMHU
3. Yucno pa3MenieHuid u3 7 3JIEMEHTOB IO 7 AJIEMEHTOB BBIYHCIISIETCS 10

bopmyie:



n! n! m!

(n—m)!; m!(n—m)!; (n—m)!; (n—m)!

4. BeposATHOCTH JOCTOBEPHOTO COOBITHS paBHA. ..

5. CxonbkuMHU crioco0aMu Ha MOJIKE MOYKHO PACTIONOKUTh 5 KHUT?

LN m
6. Huciio pasMelIeHU U3~ JIEMEHTOB [0 C IIOBTOPEHUSIMU PABHO. ..

n! n! n!

0. (n—m)!, m!(n—m)!, %
7. Eciiu coObiThst A 1 B B3aUMHO HE3aBUCUMBI, TO yCIIOBHAs BEPOSITHOCTD
P(A/B)
paBHa...
P(4)
e, P, @),

8. Monery noxnOpacsiBatoT 5 pa3. KakoBa BeposSITHOCTH TOro, 4yTo 3 paza
BbITIAJIET TrepO?

9. bpocaror wurpambHyr0 KOCTb. (CKOJBKO 3JIEMEHTOB  COAEPKHUT
IPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOJI0B JAHHOT'O OIbITa?

10. KakoBa BEpOATHOCTb BBIHYTh 1AMy M3 KOJIOABI B 32 KapThl?

KouTtponbHas pabota

3agaya 1. BbuucauTh BEPOATHOCTH COOBITUN, MONB3YACH (opmylaMu
CJIOXEHUS U (WJIM) YMHOKEHHUS BEPOSTHOCTEM.

3apaya 2. BpMHCINTL BEpPOSATHOCTH COOBITHM, IONB3YACH (HOPMYJIOi
MOJIHOM BeposiTHOCTU U (wn) hopmyroit baiieca.

3agaua 3. BpUuCIUTH, BEPOATHOCTH COOBITHH, TMONB3YSICh (HOPMYIIOn
bepuymnnu, cnenctBusiMu u3 He€, WK €€ ACUMITOTUYECKUMHE MPUOTKCHUSIMU.

3anaya 4. 3a1aH 3aKOH paclpeeNeHns TUCKPETHON CIIyYalHOW BEJIIMYHUHBI
X. Haiitu Mmatematnueckoe oxxunanue, aucnepcuro. [locrpouts rpapuk QpyHKImm
pacrpeneneHns BEpOSITHOCTEN CIIy4aliHOW BETUYUHBI X.

3apaua S. HenpepoiBHas ciyuaiiHas BenuuuHa X 3anaHa  (yHKLIMEH
pacnpeneneHus BeposiTHocTeil. TpeOyercs: a) HallTU MIOTHOCTh pacHpeneeHus
BEpOSITHOCTEW; ©0) HAWTH MaTeMaTHYECKOE OXHUAAHHUE, ITUCIEPCHI0, CpeaHee
KBa/IpaTUYECKOE OTKJIOHEHHE; B) MOCTPOUTH TpadUK IJIOTHOCTH paclpeeieHus
BEPOSTHOCTEM.

3agaua 6. [lo gaHHBIM BBIOOPKU COCTAaBUTh JAUCKPETHOE CTATUCTHYECKOE
pacupeneneHue. HaliTh HeCMEIIEHHbIE OLEHKM MaTeMaTH4YECKOrO OKHMJIAaHUS U
JUCTIEPCUU TeHEPANTbHON COBOKYIHOCTH, IMOCTPOUTH CTATHCTUYECKYIO (DYHKILHUIO
pacrpeneneHus.

3amaya 7. Ilo pmaHHBIM  BBIOOPKH  COCTaBUTh  CTAaTHUCTHUYECKOE
pacnpenenenue. [locTpouTh ructorpaMmy 4acToT, TpauK HAKOIJIEHHBIX YacTOT.
BbluuciuTh HECMEILIEHHbIE TOYEYHbIE OIEHKA MapaMeTpoOB TIe€HEpalbHOU
COBOKYITHOCTH.

Bapuanr 1



1. YCTpoicTBO COCTOMT M3 3 3JEMEHTOB, Pa0OTAIOIIMX HE3aBUCHMO.
BepositHocTn 6e30Tka3HOM paboThl (32 Bpems t) MEpBOro, BTOPOTO M TPETHETO
AJIEMEHTOB COOTBETCTBEHHO paBHbI 0.6, 0.7, 0.8. HaliTu BEpOsATHOCTH TOT'O, UTO 3a
BpeMs t 6e30TKa3HO OyayT paboTaTh TOJIBKO JBA JIEMEHTA.

2. B nepBom smmke coaepxkurca 20 neraneu, u3 HUX 15 cTaHAapTHBIX.
Bo Bropom 30 neranei, n3 Hux 24 craHgapTHbeiX. B Tpetbem — 10 meranei, U3 HAX
6 ctangapTHRIX. HaliTu BEpOSITHOCTH TOTO, UTO CIy4allHBIM 00pa3oM M3BJICUCHHAS
JeTaab CTaHapTHas.

3. Ecnu B cpenneM seBin cocTaBisitoT 1%, kakoBa BEPOSITHOCTH TOTO,
yTo cpeau 200 yenmoBeK OKa)keTcs yeTBepo JjeBiiei? KakoBa BEpOSTHOCTh Cpelin
200 gyenoBek 0OHAPYKHUTH HE MEHee 4 JIeBIIeH?

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

0, x<1,
Fy(x)=4x-1, 1<x<2,

5 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;5,9;10.4; 3,8; 2;5,4; 7,6;3,9; 6; 11,4; 3; 6; 3; 3; 3;49; 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

Bapuanr 2.

1. JIBa wuctpebutens OJHOBPEMEHHO aTakylT OoMOapaupoBIIHK.

BepositHocTh omaganust B 6oMOapANPOBITUK 0HOTO UcTpeduTens 0,5; BToporo —
0,4. HaifTu BEepOsITHOCTh OJIHOTO MOMaJaHus U IBYX MONaJaHUM.

2. HekTto, 3a0nyauBIIuCch B Jiecy, BBIIIEN Ha MOJSHY, OTKyJa BeEJO 5
nopor. 3BecTHO, 4TO AJIs pa3fIuyHbIX JOPOT BEPOATHOCTH BBIXOJA U3 JI€ca 3a 4yac
cooTBeTCTBEHHO paBHbl: 0.6, 0.3, 0.2, 0.1, 0.1. Onpenenuts BEpOATHOCTH TOTO, YTO
3a0JTy TUBILIUICS TIOIIEI MO MEPBOM A0POTe, €CJIM U3BECTHO, UTO OH BHIIIEN U3 Jieca
yepes vac.

3. B HexkotopoMm cemelicTBe 8 nereil. BeposATHOCTh pOXKIACHUA MAIbYMKA
wim AeBouyku pasHa 0,5. HailT BeposSTHOCTb TOTO, YTO a) UMeeTcs 4 MaJibunka u 4
JI€BOYKH; 0) YMCIIO MATBYMKOB 3aKJIFOYCHO MEXAY 2 U 6 (BKIIOUUTEIIHHO).

X -5 2 6 7 9 11

4. [p 04 03 0.1 0.05 0.05 O.IJ

0, x<0,

2
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;4,9.4;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.

TeopeTrnueckne BOMPOCHI AJIs1 KOJJIOKBUYMA:

1. Marpuna, pa3mMepHOCTp MaTpulbl. JIMHEWHBIE NEUCTBUS  HAN
MaTpHUIIaMHU.

2. [IpousBenenne marpul. TpaHcnOHUpPOBAHUE.

3. Onpenenutens MaTpullbl. CBOKWCTBA OMPEICIUTENIS.

4. Meron Kpamepa pelieHusi CHCTEM JIMHENHBIX YPABHEHUM.

3. Hanpasnenue u qnvuHa BekTopa.

6. KonnuneapHbie BEKTOPbI, KOMILUIAHAPHBIE BEKTOPHI.

7. [Ipoekius BekTOopa Ha uuciao (ompeneneHue, dopMyna s
BBIYMCJICHUS MMPOEKIINU, CBOMCTBA).

8. CxansipHOE TPOM3BEICHUE BEKTOPOB, €r0 CBOMCTBA. YTOJI MEXKIY
BekTOpamu (dhopmyia).

9. BektopHoe mnpousBeneHuE BEKTOPOB, €ro cBorcrBa. Popmyina s

BBIYUCJICHUS BEKTOPHOTO MPOU3BECHNS, BRIUUCICHHUE TUIONIAIEH.

10. CMemanHOe TPOM3BEICHUE BEKTOPOB, €ro coiictBa. Dopmyina mis
BBIYKCIICHUS CMEIIAHHOTO MTPOU3BE/ICHNUS, BHIYMCICHHE 00bEMOB.

11. Tlpenen yucaOBOI MOCIENOBATENBLHOCTH, MPEaEa PYHKIUU.

12. 3ameyaTenbHbIC TPEACIBI.

13.  DKBHBaJEHTHOCTH.

14. TlpowsBogHas GyHKIMH OJHOW MEPEMEHHOM.

15. IlpaBuna quddepeHnmpoBaHusl.

16. TaGnuia mpoOU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHH.

17.  JuddepenunpoBanue cI0xHOU GyHKIUH.

18. IlpunoxkeHus npoU3BOAHOM: HAXOXKICHUE HHTEPBAIIOB MOHOTOHHOCTH
GYHKIIMU, HaXO0XKIACHUE OSKCTPEMYMOB, YpPaBHEHUE KacaTelbHOW K rpaduky
GyHKUHUU.

19. HeonpeneneHHbI HHTErPAJL.

20. Tabnuua nepBooOpPa3HBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH.

21. CpoiicTBa HEOIPEICICHHOTO UHTErpaa.

22. @®opwmylia UHTETPUPOBAHHUS 10 YACTSIM.

23. OmnpeneneHHbIA UHTETpa.

24.  CaoiicTBa ONpPEEICHHOIO UHTETpana.

25. Bpruncnenue 1iomaaen miockux (GUryp, BHIYUCICHUE JUTMHBI TYTH C
NOMOILBIO ONPEAEIIEHHOI0 HHTErpaa.

26. @DyHKIMHU HECKOJIBKUX IEPEMEHHBIX.

27. BpblunCIIeHUE YaCTHBIX MPOU3BOIHBIX.

28. I'pagueHr.

29.  OcHoBHbIE (POPMYIIBI TEOPUU BEPOSITHOCTEM.



30.

3aKOHBI pACHPEAEIEHUS U UX YUCIIOBBIE XapaKTEPUCTUKH.

TectoBbIC 3aJlaHvs 1JIs1 KOJIJIOKBUYMaA.

1.

JIUCKpeTHbIE W HENpEPBIBHBIE CydailHble BEIUYUHBI. (OCHOBHBIE

Hanwt Touku A(—1;4;6),B(0; 1;5),C(—3;1; 1). Berurcianure cKalIsspHOE IPOU3BEICHHAE

AB - CB.

2.

= = =
JlaHbl BEKTOpBI @ = [ + ] —

k

, b =37—2j+ k. Berunciure |b — d|.

3.
Haitgure koopauHaTel BEKTOpa AB.
1
Yy
A
) = 1 2 3 T
\B

-1

« (6;—1) [ (2;-1D) | (-1, 6) | (4;1)

4.

Brruncnure onpenenurensb ‘

—2 6‘
1 5I

5.

Jaubl maTpunel 4 = (é :i) nB = (_15 g) Breruncnoure 24 + B.

(72 (5 ) (7 3) (L, Tis)
6.

OTMeTbTE BEepHbIE IKBUBAJICHTHOCTH, AEHCTBYIOIME TIpH x — 0.

|lnx—|—1wx

1+ —1~mx

sinx ~ x COSX ~ X
7.
OtmeThTe BepHBIE (OPMYIIBL.
C —KxoHCTaHTa.
. N fla—fg , ,
(roy=fo-fo |(3) =1L |€pr=r ©y =0




OtmeThTe Bce BepHBIE (HOPMYIIBI.

ro__ r__ 1

(arctgx)' = cosa)? (Inx)" =~
o1 ,

(arcsinx)’ = — (@) =a*
9.
Brruucnute npoussoanyro GpyHkuu y = cos(5x? — 10).
—sin(10x — 1) | —sin(10x) | —10x - sin(5x2 — 10) | —sin(10x — 10)
10.
Brrunciure npou3Boaayo GpyHkmun y = x 3 - sinx.
x?(3sinx + x cosx) | 3x?%cosx —3x%cosx | x?(3sinx — x cosx)

11.

o 4x—12
HaI/II[I/ITe 3HAa4YCHUC q)YHKIII/II/I Vv = 2—8 B TOYKC JIOKAJIbHOI'0O MUHUMYMa.
w2

12.

Ha pucynke u3obpaxen rpaduk npoussoanoi pyukuun y = f(x). Onpenenure mo rpadpuxy
KOJIMYECTBO KPUTHUYCCKUX ToueK pyHkimu y = f(x).

-2 1 0 1 3

-1

-2

12.

Ha pucynke u3o0paxeH rpaguk npou3Boganon Gpyakuun y = f(x). 3anummre HHTEPBAIIbI
Bo3pacranust GpyHkimu y = f(x).




13.

Ha pucynke u3o0paxeH rpaduk npousBoaHoi GpyHkuuu y = f(x). 3anumimre HHTEPBaIbI
yObiBanus GyHkiuu y = f(x).

4

y = f'(x)

-1

-2

14.

OTMeThTe Bce BEpHBIC (DOPMYIIBI.

[x"dx=n-x""14+C [ cosxdx=sinx+C
| lnxdx:§+{7 [ (mixx}z:tgx—l-ﬂ'
15.

Brluucnaure HeonpeaeneHHbli HHTErpal [ (6x2 + 3)dx.




6x3+C 2x3 4 3x+C 6x34+3x+C 2x3 4+ C

16.

OTMETBTE BCE BEPHLBIC CBOMCTBaA OIIPEACIICHHOI0 MHTETpaia.

[; Fedx = [ f(x)dx

[ Fe0dx = [ feodx — [2 f(x)dx , ¢ € (a; b)

fab C-f(x)dx=2C- f: f(x)dx, C — const

J FGydx =0

17.

BeraucnuTe miomnaap miockon GuUrypsl, 300pakeHHON Ha PUCYHKE.

/

y=a*+1
3 —
/
\2
-2 4 o 1 3 4

18.

| Haiiure KpuTHYECKyro Touky GpyHKIMHU z = x> + xy + y? — 3x — 6y + 9.

19.

| HaliauTe 4acTHYIO IIPOM3BOAHYIO I1I0 IepeMeHHON X GyHkumuu z = x>y + e¥ + cos(3x + 5y).

20.

Brruncnure miomanas miockoi Gpurypsl, n300paxeHHON Ha PUCYHKE.




N\ 1.3
) / y=ux"+2

Jst IpoMesKyTOYHOM aTTeCTALMM:

Teopernueckre BONPOCH! K SK3AMEHY:

Martpuusl u onpeaeauTe

[Tonstue w™marpuubl. PasMepHocTs Mmarpunbl. JluaroHanbHas MaTpuua.
Enunnunas matpuna. JleictBus Haa matpuniamu. CBoiicTBa. [IpaBuiio yMHOKEHUS
Matpull. TpaHcrionupoBanue matpull. CBoicTBa J€MCTBUI HAJl MATPULIAMH.

Onpenenurenu. [lopsaok onpenenurens. @opMmyra pas3ioKeHUs O CTPOKE
(cronbuy). CpoiictBa omnpenenutens. HeBblpokneHHass matpuna. Beruucinenue
oOpatHoi MaTpullbl (1o anroputmy, metoaom JKopaana-I'aycca). Panr marpuiibi
(1Ba cmoco0a BRIUUCIICHUS paHTa MaTPHUIIbI).

Cucrembl JIMHEHHBIX aJlredpanyecKux ypaBHeHUl

Cucrembl JIMHEWHBIX anredpanyecKux YpaBHEHUI. Marpuna
korpdunrienToB. CoBMECTHBIE U HECOBMECTHbIE cucTteMbl. Teopema KpoHnekepa-
Kanennu. Meron Kpamepa, B Kakux ciiydasx OH IpUMEHUM. MaTpU4YHBIA METO/I, B
KaKMX Cllydasx OH npuMeHuM. Meton ["aycca.

AHAJINTHYECKAs TeOMeTPHUs

[IpsmoyrosnbHass W noJisAipHasg  cucTeMbl  KoopauHar.  Dopmyisl,
CBA3BIBAIOLME IPSIMOYTOJIbHBIN U MOJSPHbIE KOOPAHHATBHI.

VYpaBHeHHE TMPSMONM Ha IJIOCKOCTH, OCHOBHBIC BHIbI YpaBHEHHM: o0OI1ee
yYpaBHEHHUE, YypaBHEHUE HPSIMOM € YIJIOBbIM KO3(DPHUIMEHTOM, KAaHOHHYECKOE
YPaBHEHHE, YPaBHEHHME MPSIMOM, MNPOXOIAIICH 4Yepe3 ABE 3aJaHHBIE TOYKH,
ypaBHEHHUE MPSMOM B OTpe3Kax (HEOOXOIUMO 3amucaTh CaMH YPaBHEHHUSI U CMBICI
UX TapameTpoB). YTosl MeXay NpsAMbIMU ((OpMyJIbI JUisl BEIYMCIICHUS ), YaCTHBIE
cnydyan. DopMyna [ BBIUKCICHHUS PACCTOSHUS OT TOYKM [0 MPAMOW Ha
IIJIOCKOCTH.

YpaBHEHUE MIOCKOCTU B npocTpaHcTBe. HopmanbHblii BekTOp. OCHOBHBIE
BUIBI YpPaBHEHUW IUIOCKOCTU: o0OIlee YypaBHEHHE, YypaBHEHUE IIOCKOCTH,
IIPOXOJALIEH 4Yepe3 TPU 3aJaHHbIE TOYKHM, YPABHEHME IUIOCKOCTH, IPOXOIALIEH
yepe3 3aJaHHYyK0 TOYKY MEPHEHAUKYIAPHO 33JaHHOMY BEKTOpPY, YpPaBHEHHUE
IUIOCKOCTH B OTpe3KaX, HOPMAJIBHOE YpPAaBHEHHE IUIOCKOCTH (HEOOXOIMMO
3anycaTh CaMH YpPaBHEHUS M CMBICI UX IMAPaMETPOB). YTOJ MEXY IIOCKOCTSIMH,
YacTHBIE Caydan. PaccTosiHuE OT TOUKHM 0 TUNIOCKOCTH.




VYpaBHeHue mnpsiMold B mpoctpaHcTtBe. Hampapinsitomuid BekTop. OCHOBHBIE
BU/Ibl ypPaBHEHHI TOpsMOM HAa IUIOCKOCTH: KAHOHUYECKOE YpaBHEHUE,
napaMeTpUyYeCcKue YypaBHEHHUs, YpaBHEHUE NPSMOM, NPOXOoAsuIed dYepe3 JBe
3aJlaHHbBIe TOYKH, OOIIME YypaBHEHHs NpAMON (HEOOXOAMMO 3amHucaTh CaMu
YPaBHEHUS W CMBICI UX NApamMeTpoB). YTOJ MEXAY HPSIMBIMU B IPOCTPAHCTBE,
YTOJI MEXKIy IPSIMOM U IIJIOCKOCTBIO.

Kpussie BTOporo mopsinka. KaHOHHWYECKHE KpHUBBIE BTOPOro MOPSIKA:
OKPY>KHOCTb, DJIIUIIC, TUIIepOoJIa, Tapaboiia (BbIBOJI yPAaBHEHHUI ).

Hpenen pyHkumnu

[Ipenen d¢dyuknuu B Touke. IlepBhlli 3ameuaTenbHbIM Tpeaen. Bropoi
3aMeyYaTeNbHbIi  Mpefesi. OKBUBAJEHTHbIE OECKOHEYHO Mayble (PYHKIUU:
ONpEeIeJICHNE, OCHOBHBIE 3KBHUBAJIEHTHOCTH.

[Mpoussoanas pyHkuuu

OnpeneneHue MNpou3BOAHON, €€ IreOMETPUYECKHil cMbIca. DOopMyIibl st
BBIYUCJICHUS MPOU3BOJHON CYMMBI, Pa3HOCTH, MPOU3BEIICHHS, YaCTHOTO JIBYX
¢ynkmuii.  IlpomsBoanast cnoxkHod — QyHkuuu. IIpouzsoomvie  OCHOBHLIX
anemenmapuvlx Gyukyui (3HaTh HaW3ycTh!). BeIBOA (QopMyn 1jisi BBIYUCICHUS
IPOU3BOJHBIX CHEAYIOIUX (DYHKLIMM: x", cosx,sinx,a”. [Ipou3BogHas QyHKuuw,
3a/laHHOMN napamMeTpUUYECKH. Jlorapupmuueckoe mudepeHunpoBaHue.
[Ipoun3BoIHBIE BBICIIUX TOPSIAKOB.

IIpunoxenuss npousBogHou. HcciaenoBanue ¢GyHKUMI NpPH MOMOIUM
NPOU3BOJIHBIX

Bo3spacranue u yobiBaHue QyHKIIMU, HEOOXOIUMOE U JOCTAaTOYHOE YCIIOBHS.
Okctpemymbl  QyHkiuu. Heobxommmoe ycnoBue »skctpemyma. JlocTtaTouHoe
yCJIOBHE SKCTpeMyMa (DYHKIIMH B TOUYKE. BBITTyKI0CTh, TOUKHU TIeperuoa.

HeonpeaeneHHbId HHTErpa

[lonarue HeomnpeneneHHoro wuHTerpana. CBoilcTBa HEONpEAEIeHHOTO
uHTerpana. dopmysia MHTErpUpoOBaHUs MO 4YacTAM. labnuya unmezpanos (3HaTh
Hau3yCTh!).

OmnpeaeJsieHHBI HHTErPaJ

[lonsiTue ompeneireHHOro MHTerpaia. I'eomerpuueckuii cmbica (TUIOUIAAb
KpuBOiMHEeHOW Tpaneuuun). @dopmyna Herotona — JleitOuuna. OcHOBHbIE
CBOMCTBa OIpeAelIeHHOro uHrerpaina. dopmyiia UHTETpUPOBAHUS IO YACTAM IS
ONPENEIICHHOr0 UHTErpaa.

DOYyHKIHMH HECKOJIbKHUX MePeMEeHHbIX

Onpenenenne @HII. YacTHble MpPOU3BOJHBIE MEPBOrO mopsaka. YacTHbie
POU3BO/IHBIE BBICIIUX TOpsAAKoB. [lomublii auddepeniman nepBoro u BTOPOTO
nopsnkoB. JuddepennupoBanre HesIBHON GyHKIUUA. DKCTPEMYMbl (DYHKITHI ABYX
nepeMeHHbIX. HeoOxoaumoe ycinoBue skctpemyMa ((hopMyIHpoBKa), 10CTATOUHOE
yCIJIOBHE 3KCTpeMyMa ((OpMyIUpPOBKA).

JAu¢ppepeHunanbHbie ypaBHEeHHS

OO6uuit Buj, odiee pemieHue, oomuil uuterpan. YactHoe penieHue. 3agaya
Kommm. JV nepgoco nopsoxa: ypaBHeHUs C pa3feNsllONIMMUCS MEPEMEHHBIMU,
OJIHOpOJHbIe AuddepeHnaIbHble ypaBHEHUs, JJUHEHbIe, YpaBHeHUs bepHyiu,



ypaBHEHUSI B MONHBIX AuddepeHimanax (KAaHOHMYECKUH BUJ, METOJbI pelIeHUs
KQ)XJIOT0 TUIa YPaBHEHUN).

Jluneitnpie omHopomHbie AuddepeHnmanbabie  ypaBHeHus Il mopsika.
Crpyktypa of0mero pemenus JIOJAY Il  mopsmgka ¢ TOCTOSHHBIMHU
kodhpunmenTamu. XapakTepUCTHUECKOE YpaBHEHUE, BUJ OOIIETO PEIICHUS IS

Kaxnoro u3 ciydaes (2> 0,D0=0,D< 0). OO0mumii BUJ TMHEHHOTO HEOTHOPOIHOTO
Y II nmopsnka. Ctpykrypa obmero pemenus JIHAY II mopsnka. Teopema o
HaJIOKCHUU PELICHUM.

Teopust BeposiTHOCTEH

[IpoctpancTBO  dMeMeHTapHBIX  CcOObITHI. HecoBmecTHBIE  COOBITHS.
Onepanuu HaJ COOBITUAMM.

Onpenenenuss BEPOSITHOCTH: KIIACCHYECKOE, reomerpuyeckoe. CBOWCTBa
BEPOSATHOCTH.

VYcioBHasgs  BEpOATHOCTh. TeopemMa ymHOXeHMsA. Dopmyna  IOJHOU
BeposTHOocTU. Dopmyna baiieca. Cxema wucneiTanuid bepuynnu. ®dopmyna
bepnyu.

JIucKpeTHbIe, HEMpEPBIBHbIE CIlydyailHble BEJIMYMHBL. PacnpeneneHue
ClydailHbIX BenWYMH. DYHKIHS pacOpeAcsieHUs JUCKPETHOM W HENpPEepbIBHOU
Ciay4yanHbIX BeauyuH. @opmyna i BBIYMCICHHS BEPOSTHOCTH IMOINAJAHUSA
CIIy4YallHOW BEJIWYHUHBI B HMHTEpPBAI. [IIOTHOCTH BEpPOATHOCTEM HENMPEPBIBHOU
ciy4daiiHOU Benn4rHbl. CBOKCTBA MJIOTHOCTH.

Marematnyeckoe oxuaanve. CBOHCTBA MaTEMaTHYECKOTO  OXKHUIAHMSL.
Hucnepcus. CsoictBa aucnepcun. CpegHee KBaJpaTUYECKOE OTKIOHEHUE.
@opmynbl I BBIYUCICHUS MAaTEMaTHYECKOrO OXHUIAHUS W JUCIEPCUU IS
JMCKPETHBIX U HEMPEPBHIBHBIX CTyYaWHBIX BEJIMYHH.

MaremaTn4yeckasi CTAaTUCTHKA

Bribopka.  Craructudeckoe pacmpeaeiieHue. BapualldoHHBIA — psia.
l'ucrorpamma, rpaguk HAKOIUICHHBIX YacTOT. OMOUpUYecKas (PyHKIUA
pacnpeneneHus. ToueyHble OIEHKH IMapaMETPOB paCIpe/esieHUs: BBIOOPOYHOE
cpenHee, BHIOOpOUHAs Aucriepcus (MCTpaBiieHHas, HEUCTIPABIIEHHAs ), BHIOOPOYHOE
cpeaHee KBagpaTU4eCKoe OTKIIOHEHHUE.

3aga4yu K 9K3aMEHY:
bazoBas CII0)KHOCTS:
1. Beruucnure onpeaeanuTesb Y4eTBEPTOro NopsiaKa:

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

x—4y+ 2z = -1,
3Ix —y+2z=0.
3. 3&,[{3‘11/1 110 aHAJTUTHUYECKOMN IrcoOMCTPHUH Ha IIJNIOCKOCTHU U B IIPOCTPAHCTBC!



3.1 CocTaBbTe ypaBHEHUE MPSIMOM, IPOXOASAIIEH Yyepe3 TOUKY A(1, 3) napajiyieIbHO
MPSMOU [, €ClIK TipsAMas I, MPOXOIUT Yepe3 TOUKU M, (—3,5), M, (1, —2).
3.2 CocraBpTe ypaBHEHHE  IUIOCKOCTH, MPOXOMSIIE  4Yepe3  TOUYKHU
A(1,3,0),B(-2,4,1),C(2,0,—3).
3.3 Haiinure TOUYKy nepecedeHus IpsiMon [ U IITIOCKOCTH ()

x—1 Y + 2 _z—1

"5 3 1

Q:3x —4y+z—-5=0.
3.4 CocraBbTe KaHOHHUYECKHE YpaBHEHUS TMpsAMOU [, 3aJaHHOW OOIMMU
YpaBHEHUSIMU:

—x+y=1,
L: {5_x+y—z +2=0.
3.5 CocTaBbTe MapamMeTPUUYECKUE YPABHEHHUS MPSAMOM, TPOXOASAUIEH depe3 TOUKY
A(—1, 1,—1) napajuienabHO IpAMon [, eciu
x—1 y-—2 Z
l: = =

2 3 -1

4. InddepennupoBanue QyHKIIMHA OJHON IEpEMEHHON

4.1. Halinure mpou3BOIHYIO CIIOXKHOM QyHKIMU Y E
sin x

y=—""""73
=cos(3x2+ex) x2+exj y=logy x- 5+\/e7
Y . y=arcsiny/3x—1. . .

4.2. Haliqure npou3BoAHyr0 GyHKIMK ¥, 3aJaHHOM ITapaMETPUYECKH:

X = arctgt,

3
. y= .
y=sm3t; y=\/;; 1+t2

5. YacTHrbIe ITPOU3BOAHELIC q)YHKHI/II/I HCCKOJIBKHX IICPCMCHHBIX

5.1. Haitnure yacTHbIE MPOU3BOIHBIE (PYHKITUU:

z=x3+4x%y -y} z=In(x2+y%),z=0(3—-2y"3 z = /1 — 4x2 + 103,
B

z =sin?(8x — 2y), z= X.

5.2. Haiiiure yacTHbIE TPOHM3BOAHBIE GbyHKUMU, 3aJaHHON HESBHO:

e +cos(x +y)—xyz—0

Z
, HalTH Ze 2y
6. HeonpeneneHnHplii mHTErpan

6.1. Beruncnure HeonpeaeneHHbI UHTErpall OT IPOOHO-PALIMOHATIBHON PYHKIUU:



2 x+2 x+1 x+4

X +x+2 I
ey e Y CREr 4) e Sy
J‘ 2 x+5

+4x+13

6.2.  BpluucnuTe ~— HEONpENENECHHBIA  WHTErpaj,  HCHOoJb3yd  (opmyny
MHTETPUPOBAHUS 10 YACTSM:

J.(3x+5)cos2xdx. J.(Zx—7)e3xdx. I(?’XZ‘FX)HXCJX

6.3. BeiuncnuTe HeonpeaeneHHbId HHTErPall OT TPUTOHOMETPUUECKON PYHKIMU:
2

dx

J‘sin5 xcos? xdx ) Isin

X cos4 xdx
; .

7. Jdnga ydactus B CTYACHUYECKHX OTOOPOUHBIX COPEBHOBAHUSAX OTOOpaHO W3
NepBOM rpymnmbl Kypca 4 CTyJEHTa, U3 BTOPOM — 6 CTyIEHTOB, U3 TpeThed — 5.
BeposTtHOCTH TOTO, YTO CTYIEHT M3 IIEPBOM, BTOPOM M TPETHEU Ipynn NONALET B
COOpHYIO MHCTUTYTa, COOTBETCTBEHHO paBHbl 0,9; 0,7; 0,8. Oaun U3 0TOOpaHHBIX
CTYJIEHTOB B HTOre mnomnain B cOopHyro. KakoBa BEpOATHOCTH TOro, YTO OH
IPUHAJJIEKAN K IEPBOM IpyIe?

8. Pacnipenenenue cinydaitHoil BenuuuHbl X 3agaHo TaOnuied. Haittu dyHkiuio
pacnpeneneHus, noctpouTh €€ rpaduk. Halitu maremaTudeckoe OXHUAAHHE U
JTUCIICPCUIO CITyYaiHOW BEJIMYMHBI X .

X 0 1 3 4 5 6
p 0.1 0.15 [0.05 ]0.2 0.45 10.05

[loBbpIIIEHHAA CIIOKHOCTD:

1. Pemnre cucremy meroqioM ['aycca:
5x; + 4x; +x3 + 3x, = —5,
2xy+ x5 x5 +4x, =2,
3x;+2x; + x3 + x4, = —3,
X1+ 3x; — 2x3 + 2x, = —4
3x; + 4x, + 2x3 + x, = 16,
X1+ 7x; + x3 +4x, = 23,
2xq, + x5 + 3x3 + 5x, = 10,
4x; — 3x3 +4x3 + 6x, = 1.
X1 +2x; —3x3 +4x, =7,
2xy +5x;+ x3 —2x, =5,
3x; — 7x; +4x3 + 5xy = —11,
7x1+ 2x5 —x3+ 11x, = 6.
3. [IpunoxxkeHus Npou3BOAHON (PYHKIIMH OJTHON MTEPEMEHHOM
Haiinute wuHTEpBagbl MOHOTOHHOCTH, 3KCTPEMYMbl (YHKIMH W HWHTEPBAJbI

BBIMYKJIOCTH (PYHKLIUU: y = 2In (i) — 3.

1.1

1.2

1.3

4, HpI/IJ'IO)KeHI/IH YaCTHBIX IIPOU3BOJIHBIX

o z=—x’y+xy° +4
Haiinure sxctpemymsbl pyHKIMuU: Z = —% VX0 40y
5. IlpunoxxkeHus onpeneseHHOro HHTerpaia



5.1. Beluucnure qIUMHYy AYTH KpUBOI1, 3aJaHHOW MApaMETPUUYECKUMH YPaBHEHUAMU
x=4(2cost—cos2t),
y=4(2sint-sin2¢), 0<r<m.

5.2. Beluucnure mnomanas (QUrypsl, OrpaHUYEHHON rpadukamu  (QyHKIHMA

el/,\:
y=—7, y=0, x=2, x=1
X

6. CnyudaiiHas BenuuumHa X 3anaHa GyHKIUEH pacmipenereHus Fy() | Haitru

IIOTHOCTD pacCpCACIICHUA, MATCMATUYICCKOC OXKNJIAaHUC U JUCIICPCHUIO cnyqaﬁHoﬁ
BCINYHUHBI.

0, x<0 0, x<+2

2 2

— X
Fy(x)= 3x2x , 0<x<2 Fy(x) =47 -1, J2<x<2

I, x>2 1, x>2
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