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

Llenpto W3y4deHHs] AWCHMILIAHBI SIBISETCA TEOPETHUYECKOE OCBOCHHUE
OOyJalOIMMHUCSI OCHOBHBIX pa3/Ie]ioOB JIMHEWHOW anreOpbl, MaTeMaTHYECKOTO
aHallM3a, TEOPHH BEPOSTHOCTEH M MATEeMAaTHYECKON CTaTHUCTHKH, HEOOXOIMMBIX
JUIS TIOHMMAaHHUS pPOJIM MaTeMaTHKH B TPO(ECCHOHATBHOW JESITeIhHOCTH;
dbopMHUpOBaHUS KYJIBTYpPhl MBIIUICHHS, CIIOCOOHOCTH K OO0OOIIEHWI0, aHAIH3Y,
BOCIIPUATHIO WH(OpPMAIMK, MOCTAHOBKE €M U BHIOOPY MyTeH €€ MOCTIKCHHS,
OCBOCHMSI OCHOBHBIX METOJIOB JHUCIMIUIMHBI, MPUMEHSEMBIX B PEIICHUH
poecCHOHANTBHBIX 3a/1a4 U HAyYHO-UCCIIEI0OBATEIHCKON ACATEIHHOCTH.

3ajgaun TUCIUIUINHBL:

JIaTh TPEACTABICHHE O POJIM MaTeMaTUKH B  TpodecCHOHATHLHOU
NeSITEIIbHOCTH;

MO3HAKOMUTH ¢ HEOOXOAMMBIM MOHATUHHBIM aNlapaToM JUCITUIUIHHBL

chopMHUpOBaTh YMEHHUS pEIIaTh THUIIOBBIE 3a7a4d OCHOBHBIX Pa3/IeiioB
JUHEHHOW anreOphl, MaTeMaTHYeCKOro aHajiu3a, TEOPUU BEPOSTHOCTEH U
AJIIEMEHTOB MaTEeMaTHUYECKOU CTaTUCTUKH;

OCBOWUTH THUIOBBIE METOJbl MATEMATHUYECKOTO HCCIIEIOBAHUS TMPHUKIIATHBIX
BOIIPOCOB IO CHEIUAIBHOCTH;

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

Komnerenmu u uHIUKATOPBI, (opMuUpyeMble y 00ydJaronuxcs:

KO,I[ N HAUMCHOBAHUC KOMIICTCHII M KO,Z[ W HAMMCHOBAHHC HHIMKATOpPA

OIIK-3 — Crioco0eH ncronp30BaTh
MHOTr000pasue JOCTHKEHHUH
0Te4YeCTBEHHON 1 MUPOBOH KynbTypsl B | OIIK-3.1 — O6nagaer HaBpIKaMU PUMEHEHUS
IIPOLIECCE CO3/IaHUSI METUATEKCTOB U MaTeMaTHYeCKOro anmnapaTa

(unm) MeIuanpoayKTOB, U (UJTH)
KOMMYHHKAIIHOHHBIX ITPOJTYKTOB

2. Mecto nucuunnHbl B cTpykrype OII

[Tocnenyronue auctuIuiHbl (Moxynn), npaktuku, HAP, mp.:

— AHaJIN3 TaHHBIX B MAapKETUHTE,

— HMuadpopmannoHHO-IIM(PPOBBIE TEXHOJIOTUH,

— KoHuenmuu coBpeMeHHOT0 €CTeCTBO3HAHUS,

— [Iporpammuoe obecrnieueHue u NporpaMMHpPOBaHKE B MPO(ecCHOHATBHOM
NEATEIbHOCTH

— MHcropus uckyccrsa

— Konupaitusr

3. CTpyKTYypa M coiep:KaHHe AU CHUTLTUHbI
3.1. CTpykTypa IMCUMILINHBI



J11s 04HO# popMBI 00yUEeHUS

Bunx yuebnol paboThl Beero | Bceero | Cemectp
3E 4acoB 1
OBILIASA TPY AJOEMKOCTH AUCIHUITIIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 139 139
AYJIUTOPHAS PABOTA 3,33 120 120
Jlexnuu 1,44 52 52
[TpakTHueckue (CeMUHAPCKUE) 3aHATHUS 1,89 68 68

JlabopaTopHbIe pabOThI - - -
CAMOCTOSATEJIbBHAS PABOTA OBYYAIOIEI'OCA 3,67 132 132

[IpopaboTka yueOHOTO MaTepHaia 2,67 96 96

KypcoBoli mpoekr - - -
KypcoBas padota - - -

[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 1 36 36

[IpomexyToUuHas aTTeCTalUA: 3

Jlist 3a0uHOM OpMBbI OOyUECHHS

Bun yae6HO# paboThI Bceero Bcero | Cemectp
3E 4acoB 1
OBILIAA TPY AJOEMKOCTDH AUCIHUIIIMHBI 7 252 252
KOHTAKTHAS PABOTA - 60 60
AYJIUTOPHAS PABOTA 0,83 30 30
Jlekun 0,33 12 12
[IpakTrueckne (CEMUHAPCKUE) 3aHATUS 0,5 18 18

JlaGopatopHbie pabOThI - - -
CAMOCTOATEJIBHAA PABOTA OBYUAIOHIEI'OCA 6,17 222 222

[IpopaboTka yueOHOTrO MaTepuaia 5,92 213 213

KypcoBoli mpoekT - - -
Kypcosast padota - - -

[ToaroroBka K mpoMeXKyTOYHOMN aTTeCTallUuU 0,25 9

V| ©

[IpomexyTouHas aTTecTanus:

3.2. Conep:kanue IMCUMILVIMHBI, CTPYKTYPHPOBAHHOE MO pa3ieamM H
BH/aM 3aHATHH

Paznensr © Pacnpenenenue ®opmbl 1 | HIEKCHI MHIUKATOPOB
JVCIIATUTHHBI 39 TPYIOEMKOCTH BU]I bopMHUpyeMBIX
A 7 | no BuaaMm yueOHOH paboThI




5 % : Lg KOHTPOJIA KOMITCTEHITUH
= | & § ] &
2| 8] 2| &
Pasnen 1. Beenenue B 66 16 18 32 TK1 OIIK-3.1 3VB
JUHEHHYIO anredpy u
AHAJTUTUYCCKYIO
TEOMETPHIO
Paznen 2. Beenenne B | 102 24 34 44 TK2 OIIK-3.13YB
MaTeMaTH4YeCKUM
aHau3
Pasnen 3. Beenenue B | 48 12 16 20 TK3 OIIK-3.1 3VB
TEOPHIO
BEPOATHOCTEMN u
MaTEMaTHYECKYIO
CTaTHCTUKY
DK3aMeH 36 36 OM 1 OIIK-3.13YB
Htoro 3a 1 cemectp 252 52 68 132
HUTOI'O 252 52 68 132

3.3. Conep:xkanue JUCHUINLTIHHBI

Paznen 1. BBenenue B IMHEHHYIO anreOpy U aHATUTUYECKYIO TEOMETPUIO

Tema 1.1. Matpuusl u onpeaenurenn

[Tonsitne matpuibl. [eWcTBUS HAaA MaTpullaMU, CBOMCTBA JCUCTBUU HaJ
MaTpullaMy. DJeMEeHTapHble IPeoOpa30BaHUs MAaTPHIL.

Onpenenurens Matpunpl. CBoMCTBa onpenenutTens. MeToabl BBIYMCICHUS
onpenaenuteneil. Gopmyna pazinoxeHus No cTpoke (1o cToadiy). Panr MaTpuiisl.

OOpaTHas MaTpula. Y clI0OBHE CYIIECTBOBaHUS 00paTHON MaTpulibl. MeTo bl
HaXO0XKJeHUs1 00paTHOI MaTpPHULIBI.

Tewma 1.2 CucremMbl IMHEWHBIX AIr€OpanyecKux ypaBHEHHM

Cucremsbl nnHeWHBIX ypaBHeHHU. Teopema Kponekepa-Kanemnu. Pemenue
CUCTEM JIMHEMHBIX YypaBHEHHU MeroaoM Kpamepa, MaTpU4HBIM METOIOM.
Pemenune cucrem JIMHENHBIX ypaBHEHUN MeToa0M ['aycca.

Tema 1.3 BekTopsbl

[Tonstue BekTopa. KoopauHarel BekTOpa, minHA BekTtopa. KoiummHeapHbie
BEKTOPBI, YCIIOBUE KOJUIMHEApHOCTU. KomruiaHapHele BeKTOpbl. JleHcTBUA Han
BeKTOpamMu B KoopauHaTHOM ¢opme. I[Ipoeknust Bektopa Ha ock. CBoiicTBa
npoekunu. JleneHue oTpe3ka B 3aJaHHOM OTHOUIEHWH, KOOPAHMHATBI TOYKH
JETICHUS.

CkansipHOE ITPOU3BENCHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO ITPOU3BENCHUS.
BekTopHOE NPOU3BENEHHE BEKTOPOB, CBOWCTBA BEKTOPHOIO IIPOU3BENCHUS.
CMelaHHOE IPOU3BEACHUE BEKTOPOB, CBOMCTBA CMEIIAHHOTO IPOU3BEACHUS.

Tema 1.4 Ananutuyeckas reOMETpHs

JlexkapTtoBa cuctema koopauHat. IIpeoOpazoBaHusi CHUCTEMBl KOOpAHMHAT.
[TosstpHast cucrema KOOpIMHAT.

YpaBHEeHHUE NPSAMON Ha IUJIOCKOCTU. YTOJ MEXAY NpsMbIMU. PaccTrossHue oT
TOYKHU JI0 TIPSIMOK. YpaBHEHUE IIJIOCKOCTHU B MPOCTPAHCTBE. PaccTOssHME OT TOYKHU
J10 TJIOCKOCTHU. Y PaBHEHUE IIPSMOU B IIPOCTPAHCTBE. Y TOJI MEXKIY IIPAMBIMU. YTOJ
MEXKIy MpsSMOW M IUIOCKOCThIO. KpuBeie BTOporo nopsaka. KanoHnuecknid BUJ




KPUBBIX BTOPOTO MOPSAIKA.

Pa3zpnen 2. BBenenue B MaTeMaTHYECKU aHAN3

Tema 2.1 UucnoBbele MHOXKECTBA

Ilonatne MHOXecTBa. Pa3znuuHble BHIBI YMCIOBBIX MHOXECTB. HTepBall.
OxpecTHOCTh TOYKM. MOIIHOCTE MHOXecCTBa. (OTOOpa¥KeHus: CIOPBEKLUS,
unbekuus, ouexkuus. [louarue ¢pynkuuu, rpapuk ¢pynkuuu. OOpaTHas QyHKIIUS.
OcHOBHBIE 7IeMEHTapHbIe (PYHKINH, UX TpadUKu U CBOICTBA.

Tema 2.2 Teopus npenenon

UucnoBass nocnenoBaTenbHOCTh. [Ipemen 4ucioBOM MOCIIENOBATENBHOCTH.
CBoiicTBa npejesna YMCcI0BOM MOCIeI0BATEIbHOCTH.

[Ipenen ¢ynkumu B Touke. CBoiictBa mpenena (yukuuu. IlepBorit
3aMeyvaTeIbHbIN Tpeei, BTOPOW 3aMeuaTeNlbHbIA Mpefiesl. DKBUBAJECHTHOCTH.
OAHOCTOPOHHHE MPEAECIIBI.

Onpenenenue GyHKIMH, HETIPEPHIBHON B TOuke. TOYkU pa3pbiBa QYyHKIIHH.
CpoiicTBa (QyHKIIMI, HEIPEPHIBHBIX HAa OTPE3KE.

Tewma 2.3 IlpousBoaHast yHKIIUU OJTHON TIEPEMEHHON

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

[IpousBogHass cilOXHOW (YHKUMH, JOorapu@Muueckas MPOU3BOAHAS.
[IpousBoaHass (yHKUMM, 3aJaHHOW mapamerpuyeckd. lIpom3BogHas QyHKIUWH,
3ajlaHHOM HesiBHO. Ilpoum3BonHas oOpatHol ¢yHKuuu. IIpon3BoaHBIE BBICIIMX
HOPSIJIKOB.

Tema 2.4 IlpunioxeHus nporu3BOAHOM

I'eomeTpuyeckuii CMBICII IIPOU3BOAHOMN.

OkctpemyMmbl  (yHkuuu.  VHTepBanmbl ~ MOHOTOHHOCTH  (DyHKUHH.
Heobxoanmoe yciaoBue skcTpeMmyma (yHKIHH, TOCTATOYHOE YCIOBUE SKCTPEMyMa
¢bynkuuu. Bemyknocts, Touku nepernda. Heo6xoaumoe U 10CTaTOYHOE YCIOBUS.
Acumnrotsl rpaduka gynkuuu. [Ipasuno Jlonurans.

Tema 2.5 HeonpeneneHHbIl HHTETPAN

ITeppooOpasznas  ¢yukiuu. IloHsSATHE HEompeneleHHOro  HWHTErpasa.
CBolicTBa HEOIPEAEIIEHHOTO UHTErpana. MeTo bl BBIYMCIICHHUS.

Tema 2.6. OnpenesieHHbIA UHTETPal

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

[IpunokeHuss ONPENeNeHHOr0 MHTErpajia: IUIOAaAb KPUBOJIMHEWHOU
Tpaneuuu, 1JuHa Ayrd, 00beM Tella BpaluleHUsl.

Tema 2.7 OyHKIMN HECKOJIBKUAX MTEPEMEHHBIX

[lonsitue  ¢yHkuum  Heckonbkux  nepemeHHbix  (OHII). Oo6Gnactsb
onpeaenenuss OHIL. Jlunum ypoBHs. YactHeie npousBogubie DHII. YacTtHbie
IIPOU3BOJIHBIE BBICIINX MOPSIIKOB.

Okcrpemymbl OHII. Heobxoaumoe u gocratounoe ycnosus. KacarenapHast
IJIOCKOCTh U HOpMaJlb K OBEPXHOCTH. I'paauenT. [Ipon3BogHas o HanpaBJICHHUIO.
MeTon HauMEHbIIINX KBaJpPaTOB.

Tewma 2.8 luddepenmansusie ypasHenus (1Y)

[Tonsatue Y. Ilopsmox Y, oOmiee pemenue, yactHoe pemieHue. JY
nepBoro nopsaka. Jlunennsle Y BTOpOro mopsaka ¢ MOCTOSHHBIMU



ko3 duneHTamu.

Tema 2.9 Psjni

Yucnosbie psaapl. CXoAMMOCTh YHMCIOBOTO psAna. CBOMCTBA CXOALIUXCS
YUCIIOBBIX psANOB. [Ipu3Haku cXO0aQuMOCTH.

Crenennble psapl. Paamyc cXOAMMOCTH, HMHTEPBAI  CXOAUMOCTH.
Paznoxxenue GhyHKIUN CTETIEHHON PS/I.

Paznen 3. BBeaeHue B TEOpHUI0 BEPOSITHOCTEM W MaTEMaTUYECKYHO
CTaTUCTUKY

Tema 3.1 Anre6pa coObITHI

Onementsl  komOuHatopuku. CaywaitHoe coObitue. IIpocTpancTBO
AJIEMEHTAPHBIX UCXOI0B. JlelcTBUS HAZl COOBITUSIMMU.

Kilaccnueckoe M reoMeTpuyeckoe ompeaesieHus BeposiTHocTH. (CBolcTBa
BEPOSTHOCTH.

Teopema crnoxkeHHs. YCIOBHas BEPOSTHOCTh. Teopema YMHOXKEHUSI.
dopmyna monHOM BeposiTHocTH, ¢opmyna baiieca, dopmyna bepuyiu.
HauBepostHeiimee uucino ycnexoB. Ilpubmmxkennsie Qopmyisl:  ¢popmyna
[Tyaccona, noxanbHasi ¢opmyna MyaBpa-Jlamaca, unTerpanpHas Gopmyna
Myaspa-Jlamnaca.

Tema 3.2 Cny4daiiHble BEJTUYUHBI

JluckpeTHast cilydaliHas BEJIMYMHA, HENPEpPBIBHAS CllydaliHas BEJIWYWHA.
3aKOH paclnpelnesieHus] CIydYalhHOW Benu4yuHbl. @DOYyHKIMS pacrpeneiacHusl.
[ITIOTHOCTE BEPOATHOCTEW HEIPEPHIBHOM CIy4allHOW BEIWYMHBL. YHCIIOBBIE
XapaKTEPUCTUKHU CIyYalHbIX BEJIMYHUH.

OCHOBHBIE 3aKOHBl pacHpeleNeHUs JUCKPETHBIX M  HENPEPBIBHBIX
CIIy4yallHbIX BEJIIMYMH M WX YHUCJIOBBIE XapakTepUCTUKU. HopmanbHOE

pacipeneneHue.
Tema 3.3 BBeneHue B MaTeMaTUYECKYHO CTATUCTUKY
OcHOBHBIE 3a7a4u MaTeMaTH4EeCKON CTaTUCTKU. ['enepanbHas

COBOKYITHOCTh U BbIOOpKa. CTaTUCTHYECKUM 3aKOH pacrnpesenceHus. ['padudeckoe
MpEACTaBICHUE BBHIOOPKH. TOYEUHbIE OIEHKH HEU3BECTHBIX TMapaMeTpOB
pacrpeaeneHusl.

3.4. TeMaTu4yeCKHUil IVIAH NPAKTUYECKHUX 3aAHATHI
Pa3znen 1. BBenenue B MMHEHYI0 alireOpy M aHATUTUYECKYIO T€OMETPHIO

1. HevictBus Hax Mmatpunamu. CBOMCTBA AEMCTBUM HAJ MAaTPULIAMH.

2. [lonaTtne ompenenuTens, METOABI BbIYMCIEHUsA. HaxoxkneHue panra
MaTpHULBI.

3. Pelienrie cucteM JUMHEWHBIX anreOpanuecKux ypaBHEHUU METOJIOM

Kpamepa. Haxoxaenue oOpaTHOil waTpuibl. PemieHue cucteM JIHMHEHHBIX
ypaBHEHUH C TIOMOIIBI0 00pAaTHOI MaTpPHUIIHI.

4, Pemenne cucrem JIMHEWHBIX ypaBHEHU MeTo0M ['aycca.

d. Bpiuncnenne UIMHBI M HaAmpaBJI€HUs BEKTOpa. BrruucneHwue
npoekiuu. CKaasipHOE MPOU3BEACHNE BEKTOPOB.

6. BekTopHOe 1 cCMeIIaHHOE MPOU3BEICHUS BEKTOPOB.

1. PaznuuHbie BUIbI ypaBHEHUS MPSIMON JTUHUM HA TTIOCKOCTH.

8. YpaBHEHUE IUIOCKOCTH B IPOCTPAHCTBE. Y PABHEHUS NPSAMOU JTUHUU B



MPOCTPAHCTBE.

9. KpuBble BTOpOro nopsiaxa.

Paznien 2. BBeienue B MaTeMaTUYECKUN aHATU3

10. Beruucnenue mpenenoB (GpyHKuUNA Ha OECKOHEYHOCTH M B KOHEUHOMU
TOYKe. PackpbITe HEONPEAETEHHOCTEM.

11.  TlepBsbIit U BTOpPOM 3aMeUaTeNIbHBINA MPEISIbl K KX CIECTBHUS.

12. TIlpaBuna auddepenmupoanus. [IponsBoaHas CIO0KHOU (PYHKIIHUH.
Jlorapudmuueckas npousBojHas. [IpubinxeHHbIe BBIYUCICHUS.

13. IlpousBoaHbie BBICIIUX TOPSAAKOB. BbluncieHue npenenoB ¢
MOMOIIIBIO MpaBuia Jlonurans.

14. Beluucnenue 3kcTpemMyMoB (yHKumii. HaxoxxaeHne HamOoJbiero u
HAaWMEHBIIIETO 3HAYeHUW (PYHKIIMW Ha MHOXKeCTBE. [[puMeHeHne mpou3BOIHBIX K
UCCJIETIOBAaHUIO (PYHKIIMH U TOCTPOCHUIO TPa(PUKOB.

15.  OcHoBHbIE METO]IbI WHTETPUPOBAHUSA (HenmocpeACTBEHHOE
WHTErpUPOBAHUE, 3aMEHA NTEPEMEHHOMN, HHTETPUPOBAHKE 10 YACTSIM).

16. HurerpupoBaHue ApoOHO-pAIMOHAIBHBIX (PYHKITUH.

17. HWurerpupoBaHue TpuroHoMerpuueckux ¢yHkuuii. MaTEerpupoBanue
UPPAMOHATBHBIX (DYHKITHH.

18. Meroapl BBIYUCICHHUS OMpeAeNeHHOro wuHTerpaia. [lpunokenus
OINPEJENICHHOr0 MHTErpaja K BBIYHMCICHUIO IUIOMIAneH, OObEMOB, NJIMHBI AYTH
KPHBOM.

19. O6nacts onpenenenus GHIL. Jlunun ypoBHs. YacTHbIE TPOU3BOIHbBIE
(GyHKIIUYA HECKOJIbKUX MepeMeHHbIX. [IpousBoaHas GyHKIMHU, 3aJaHHON HESIBHO.

20. [IpousBomubie BhicmUX MopsiakoB. [Tomubiit quddepennnan mepBoro
U BTOPOrO TOPSIKOB. YPaBHEHHE KacaTeIbHOM IUIOCKOCTH U HOPMaIH K
noBepXHOCTH. [Ipon3BoiHas 1o HanpaBiIeHUIO. ['pagreHT.

21. DOxctpemyM (GYHKIHA MHOTHX TICPEMEHHBIX. 3aladdl HaXOXICHHUS
HanOOJILLIEr0 U HAUMEHBIIEr0 3HAUEHUI B OTPaHUYEHHOM 001acTH.

22. Jluddepennmanbuoie ypaBHEHUS MEPBOTO nopsika
(muddepennuanbHple  ypaBHEHUST € pa3eNSIOMIUMUCS  TEPEMEHHBIMU,
OJIHOPOJIHBIC, JIMHEWHBIE HEOJHOPOJHBIC, YpaBHEHUS bepHY/UIHM, B TOJHBIX
muddepennmanax).

23. Jlunentnpie nuddepeHImanbHble ypaBHEHUS BTOPOTO TMOPSAKA C
MOCTOSTHHBIMU KO3 durmentamu. MeToa HeompeaeeHHbIX K03(hDUITUEHTOB.
MeTon Bapranuu MOCTOSIHHBIX.

24. Ilpu3HAaKW CXOAUMOCTH TOJOKUTEIBHBIX PSIOB. 3HAKOTICPEMCHHBIE
PSATIBI.

25. Crenennsle psnbl. Paguyc cXoquMoCTH CTETIEHHOTO pAfa.

26. Paznoxenue ¢yHkuum B cTereHHOW psia. [IpumeHeHue cTenmeHHBIX
PSIOB K IPUOTMKEHHBIM BHIYUCIICHHSIM.

Paznen 3. BBeaeHue B TEOpPUI0 BEPOSITHOCTEH M MaTEMATHYECKYIO
CTaTUCTUKY

27. DneMmeHThl KoMOuHatopuku. CiywaiiHple coObiThsa. Onepanuu Haj
coObITHsiMU. Kilaccuueckoe W TeOMETPUYECKOE OINpEeJeeHHe BEPOATHOCTH.
TeopeMsl CII0)KEHUS 1 YMHOKEHUS BEPOATHOCTEN.

28.  JleiicTBus Haa coObITUsAMHU. DopMyIia oHOM BeposTHOCTH. DopMmya



barieca.

29. Cxema wucnsitanuii bepuymmu. ®opmyna bepnymmu. Ilpenenbhbie
TEOpEMBI B cxeMe bepHyIm.

30. JluckpeTHble ciydaiiHble BeNMWYUHBL. DYHKIMS pacrpeaeacHus
CIIy4ailHbIX BEJIMYMH M €€ CBoicTBa. (CHOBHBIE 3aKOHBI pacHpeeICHUS
JUCKPETHBIX CIIyYalHbIX BEJIMYUH.

31. HenpepsiBHblE ciydaiiHble BenuuuHbL. [LIOTHOCTR pacnpeneneHus
BEPOSATHOCTEN HENPEPHIBHOM CITyYaliHOM BEJIMYMHBI U €€ CBOMCTBA.

32. YucnoBble XapaKTEpPUCTUKU CIy4YallHbIX BEJIMYMH U UX CBOMCTBA.
[IprMepbI OCHOBHBIX PACIIPEAEIEHNN CIIyYaHbIX BEJIMYHH.

33. T'eHepanbHas COBOKYNMHOCTh M BBIOOpKA. CTAaTUCTUYECKUH psIX
pacnpenenenus. ['padpuueckoe mpencraBieHne BBIOOPKH: THCTOTpaMMa, MOJUTOH
4acToT.

34. OOpaboTka pe3yJlbTaTOB JKCIIEPUMEHTA, OMPEIEICHUE TOUYCUHBIX
OLICHOK YHUCJIOBBIX XapaKTEpUCTUK U IIapaMETpOB pPaCIpEACIICHUS I'e€HEpaJIbHON
COBOKYITHOCTH.

3.5. TemaTu4ecKuil IV1aH JIa0OPATOPHBIX PadoT
JlaHHbIN BUA pabOThI HE NPEAYCMOTPEH YUYEOHBIM IJIAHOM

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

4. OueHnBaHue pe3yJIbTATOB 00y4eHUsI

OrneHrBaHKE PE3yJbTaTOB OOYYCHUS IO AUCIUIUIMHE OCYIICCTBIISICTCS B
paMKaxX TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOH aTTECTAIlMH, IPOBOIUMBIX II0
oabHO-periTiHroBoit cucreme (bPC).

[IIkaya oNeHKH pe3yIbTaTOB O0yUCHHUS 110 JUCITUILIHHE:

YpoBeHb chopMUPOBAaHHOCTH
WHJIUKATOpa KOMIETEHIIMU
. . Huxe .
Boicokuii| Cpennuit CDEIIHETO Huszkuii
Kon 3arutanu- %5 peA
oT 0
Kox  |[mHmmkarto pOBaHHEIE 100ﬂ o1 70 10 84 | 0T 55 10 69 | ot 0 110 54
KOMITE- pa pe3ynbTaThI
TEHIMH |KOMIIETEH 00yUeHH s 110 Ilkana oneHuBanus
1002078 JUCIUTIINHE HEYJI0B-
yIIOBJIET- YA
OTJIMYHO XOpOIIO JETBOPHU-
BOPHUTEIBHO
TEITBHO
3a4TE€HO HE 3aUTEHO
3HATh:
HOHSATHE MaTPHUIIBL, cB0OOA | AOCTATOYHO | TJIOXO HE 3HaeT
onpejiesieHue 00paTHOH | Ho M B | MOJIHO 3HAET | ONMCHIBAET
MaTpulilbl, IOHATUC IIOJIHOM s MHOTO
OIK-3 | OIK-3.1 | panra MaT%HHH; 00beMe ommboK
IIOHATHE O 3HAeT
ompeenunTese
MaTpulibl, CBOMCTBa
onpezaenuTenei; oomui




By CJIAY; mpaBuio
Kpamepa qia pemenus
CJIAY; MaTpuuHbIi
Mmetop pemtenus CJIAY;
KpUTEpUIL
coBmectHocTH CJIAY;
Mmeron ["aycca; nonstue
BEKTODA;

pa3an4YHbIC BUIBI
YPaBHEHUI NpAMBIX HA
IUIOCKOCTH; PA3JINIHbIE
BH/JIbl YpaBHEHUH
IUIOCKOCTH B
MIPOCTPAHCTBE;
CHOCOOBI 3a/1aHUS
IIPSIMOM B
MIPOCTPAHCTBE;
YPAaBHEHUS JIMHUU
BTOPOTO MOPSIJIKA;
MOHATHE TIpejena
MOCIIEI0BATENIEHOCTH U
(GYHKIIMH B TOUYKE;
MOHATHE
HENPEPBIBHOCTH
(yHKIIMH B TOYKE U Ha
MHOJKECTBE; IIOHATHE
MIPOU3BOAHOM, €&
T€OMETPUYECKHIA
CMBICII; TIOHSATHE
HEOIPEEIEHHOTO U
ONpeAeIEHHOTO
HUHTETPaJioB, UX
CBOMCTBA; MOHSITUE
(YHKIUHN HECKOJIBKUX
MIEPEMEHHBIX, YACTHBIX
MPOU3BOAHBIX (PYHKLIUH
HECKOJIBKMX
TIEPEMEHHBIX; TIOHATHE
nmud hepeHnIranbHOTO
YpaBHEHUS, OCHOBHBIE
THUIIBI

g hepeHInanbHBIX
YpaBHEHUI IEPBOTO
MOPSA/IKA; TIOHSATHE
YHUCIIOBOTO U
CTETIEHHOT O psfa;
OCHOBHBIE MTPU3HAKU
CXOZAMMOCTH YUCIOBBIX
PS0B; OCHOBHBIE
TIOHATHUS U
onpezeseHUs TEOpUn
BEPOSITHOCTEU U
MaTeMaTHYECKOU
CTaTUCTUKH:
KJIACCHUYECKOE U
TEOMETPHUECKOE
onpeaeacHUs
BEPOSATHOCTH,
OCHOBHBIE (hOPMYIIBI;
MTOHATHUS AMCKPETHON U




HENpepbIBHON
CITy4aiiHbIX BEJIMYUH,
reHepanbHOHN U
BBIOOPOYHOI
COBOKYITHOCTEM,
TOYEYHBIE OLIEHKU
napaMeTpoB
pacIpenencHus.

YMETB:

BBITIOJTHATD ACHCTBHSA
HaJl MaTpHULIAMH;
HaXoJIUTh MaTpHILY,
0o0paTHyIO TaHHOI;
HaXOIUTh PaHT
MaTpHIIbl; 3aIIUCHIBATh
B MaTpUIHOHU (hopme
CHUCTEMY JINHEUHBIX
YPaBHEHUI; IPUMEHSITh
Pas3InYHbIE METO/BI
pemenus CJIAY;
BBIYHUCIISITH CKAISPHOE,
BEKTOPHOE, CMEIIAHHOE
NPOU3BEICHHUE
BEKTOPOB; CTPOUTD
YPAaBHEHUS IPSIMOU
JIMHUY Ha TUIOCKOCTH U
IIPOCTPAHCTBE,
YpaBHEHUS IIOCKOCTH
B IIPOCTPAHCTBE,
KPHUBBIC BTOPOTO
NOPsIIKA; HAXOOUTh
YroJl MEXy MPSIMBIMHU,
TUTOCKOCTSIMU,
paccTosiHUE OT TOUKH
JIO TIpSIMOM 1
TUTOCKOCTH;

HaXOJIUTh 00JIaCTh
omnpeneneHus (PyHKIINH,
UCCIIeIOBATh (DYHKIUIO
Ha CHMMETPHYHOCTD;
BBIYUCIISITH NIPEIeT
MOCJIE0BATENLHOCTH U
(GYHKIUH B TOUKE;
BBIYUCIISITH
MPOU3BOJHbIE
3JIEMEHTaPHBIX
GbyHKLMI; HAXOIUTD
IKCTPEMYMBI QYHKIINH,
HaunOoJbIlee 1
HanMEHbIIIee 3HaAYCHNE
GyHKIIUHM Ha
MHOECTBE; BBIYHCIIATh
nepBooOpa3HbIe
¢byHKIMH (B
NPOCTEHINX CITydasix);
BBIYUCIISITH
OTpeJiesICHHbIE
MHTETPaIbl; IPUMEHSThH
MHTETPaJIbl K PELICHUIO
NPOCTHIX MPHUKJIAJHBIX

yMeeT
BBITIOJTH

AT 0€3
[0)1105(310) 4

BBIIIOJIHAET C
HE3HAYUTEID
HBI MU
OILINOKaMH

BBITIOJIHSAET
¢ 0oNBIINM
KOJIMYECTB
oM

91115 ({0

HE yMeeT




3a/1ay;
HaXOAWTb YaCTHBIE
npousBoanbie OHII,
YacTHBIE IPOU3BOHBIE
BBICIINX MTOPSAIKOB,
skcTpeMymel OHIT;
HCCJIEIOBATh Ha
CXOOMMOCTb YUCIIOBBIE
pAABI; HAXOIUTH PaIycC
CXOOUMOCTH
CTETIEHHOTO Psfa;
3aIHUCHIBATh
MaTEMAaTHYECKYIO
MTOCTaHOBKY THUIIOBBIX
TEKCTOBBIX 3a/1a4;
COCTaBIIATh
MaTeMaTH4YeCcKHUe
MOJIEJH MPOCTHIX 3a/1a4
peasIbHBIX TPOIIECCOB U
MIPOBOJIUTH UX aHAIU3;
BBIOUPATh METO]T
peLIeHs] TUIIOBOK
3a/1a4y;

pelaTe CTaHgapTHBIE
3a1a44 ¢
WCIIOJIb30BaHUH
¢dbopmyn Teopun
BEPOSITHOCTEU U

MaTeMaTH4eCcKon

CTaTUCTHUKMU.

BJIAJICTh:

HaBBbIKAMU BJIQJICET | BIIAJIEET B | BJIaJIEeT HE
ynoTpeOeHus B JOCTaTO4HO | ciado, BJIaJICCT
MaTeMaTH4CCKOn IIOJIHOM | M 00BbeME JIOIIyCKaeT
CHUMBOJIMKHA JIJIA o6BeMe MHOTO

BBIPAXKCHHUS OIUOOK
KOJIMYECTBCHHBIX U

KAa4C€CTBCHHBIX

OTHOIIECHUH 00BHEKTOB;
HaBBIKAMU CUMBOJIBHBIX
npeoOpazoBaHUA
MaTeMaTHYECKHX
BBIPAKEHHUIA;
3aIMCHIBATh
MaTeMaTHYECKYIO
MOCTAaHOBKY THIIOBO
TEKCTOBOM 3a7auH;
HaBBIKAMU TTOCTPOCHHUS
rpaguKoB
3JIeMEHTapHBIX
GbyHKIWIT; HABBIKAMUA
UCTIOJIb30BaHHUS
rpadukoB, TaOJIHII TPH
peIleHUH 331241 U
NPOBEICHUH aHaIH3a
HaMJICHHOTO PELICHUS;
OCHOBHBIMHU
AHATUTUYECKUMHU
METO/IaMH PELIECHHUS
anre0OpanvyecKux




YpaBHEHUH U CUCTEM
anreOpanvdecKux
ypaBHEHUI];
OCHOBHBIMH METOJIaMH
muddhepeHInpoBaHus,
MHTETPUPOBAHUS
(byHKLMIT; OCHOBHBIMH
METOJIaMH TTOUCKa
sKcTpeMyMa (pyHKITHI
OJIHOU M HECKOJIBKUX
MEPEMEHHBIX;
MeTOoaMHu
CTaTUCTUYECKOMN
00pabOTKH pe3yIbTaTOB
9KCIIEPUMEHTOB;
METO/IaMH aHAJIN3a 1
npeACcTaBICHUS
CTaTUCTHYECCKHUX
JIAHHBIX.

OleHOYHBIE MaTepUayibl JUIi TPOBEACHUSA TEKYIIEro KOHTPOJIS |
MIPOMEXKYTOUYHON aTTeCTalluM MpHUBeNCcHBI B [IpunoxkeHnn Kk pabodeil mporpamme
JIMCLIUTLINHEL.

[ToHBIN KOMIUIEKT 3aJJaHU ¥ MaTepUAJIOB, HEOOXOAUMBIX JIJII OLICHUBAHUS
pE3yNbTaTOB 00YUYEHUS M0 AUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCHHILIHHBI
5.1. YueOHO-MeTOANYECKOE 00€ecIeUyeHHue

5.1.1. OcHoBHas nuTeparypa
1. Bynaeix, I'. M. COopHUK 3a7a4 U YIPaKHEHH MO BBICIIEH MaTeMaTHKE:

yaebHoe mocobue s By3oB / I. M. bymnpik. — 2-¢ usn., crep. — CaHKT-
[letepOypr: Jlawp, 2022. — 332 c¢. — ISBN 978-5-8114-9473-6. — Tekcr:
ANEKTPOHHBIN //  JlaHb:  »nekTpoHHO-OMOMMoTeuHas cuctema. —  URL:

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

2. T'annmueBa, A. B. Teopusi BeposiTHOCTeil: yuebHoe mocobme / A. B.
[NannuyeBa. — Cankt-IletepOypr: Jlanp, 2022. — 144 c. — ISBN 978-5-8114-
2380-4. — Texkcrt: anekTpoHHbIH // JlaHb: 31eKTpOHHO-O0MOIMOTEYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/209762;

3. T'aremok, O. B. IlpakTukym mo Teopuu BEpOSITHOCTEH M MAaTEMAaTHUYECKOU
cratuctuke / O. B. 'aremoxk, H. B. MantokoBa. — Cankr-IletepOypr: Jlans, 2022.
— 132 ¢. — ISBN 978-5-8114-9842-0. — Texkct: snextpoHHbIl // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cucTema. URL:
https://e.lanbook.com/book/238706;

4. T'opnau, b. A. Marematuueckuit ananus: yueonoe nocodue / b. A. I'opnau.
— Canxr-IlerepOypr: Jlanb, 2022. — 608 c. — ISBN 978-5-8114-1428-4. —
TekcT: smexkTpoHHbIN / JlaHb: 37eKTpoHHO-OMOMMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/211079;

5. T'opmau, b. A. JluneitHas anreOpa U aHaTUTUYECKAs TEOMETPHUS: YUCOHHK



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

ns By30B / b. A. I'opnau. — 2-e u3g., crep. — Canxr-IlerepOypr: Jlanb, 2022. —
300 c. — ISBN 978-5-507-44063-4. — Tekct: »nexkTpoHHBIN // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/208664;

6. I'opnauy, b. A. Jluneiinas anrebpa u aHanmuTUIecKas reometpus. [IpakTukym
JUISL CTYJIEHTOB TEXHUUYECKUX U SKOHOMHUYECKUX CHEIUaTbHOCTEH BY30B: y4eOHOE

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

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

7. Kpemep, H.III.. Maremaruka 111 5KOHOMHUCTOB M MEHEJKEPOB. [IpakTukym
(s 6akanaBpoB): Yuebnoe nocodue / H.IL. Kpemep, b.A. ITytko, U.M. TpumuH,
M.H. ®puaman — Mockpa: KnoPyc, 2017. — 479 c¢. — (nns O6akanaBpoB). —
ISBN 978-5-406-03462-0-M-2018. — URL: https://book.ru/book/927668 —
TekcT: 37IeKTPOHHBIH;

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

5.1.2. JlomorHUTENBbHAS TUTEpaTypa
1. Bexnemuiues, /1. B. Kypc ananuTuueckoil reoMeTpuu U JMHEHHON anreOphbl:

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

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

2. COOpHMK 3aJad MO aHAJUTHUYECKOW TeoMEeTpuM U JUHEHHOUW anreope:
yueOHoe mocobue st By3oB / JI. A. beknemumeBa, JI. B. bexnemumes, A. FO.
[TerpoBuu, U. A. UybapoB. — 9-e uzn., crep. — Cankr-IletepOypr: Jlans, 2022.
— 496 c. — ISBN 978-5-8114-9224-4. — Texkct: »nekTpoHHbIH // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL.:
https://e.lanbook.com/book/190976;

3. Bricras marematuka. CTaHIapTHBIC 3a7a4d C OCHOBAMH TEOPUHU: YUeOHOE
nocobue st By30B / A. 10. Bnosun, JI. B. Muxanesa, B. M. MyxuHna [u ap.]. —
3-e m31., crep. — Cankr-IlerepOypr: Jlans, 2022. — 188 ¢. — ISBN 978-5-8114-
9437-8. — TekcT: 3aeKkTpoHHBIN // JIaHb: dJEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/195419;

4. T'opnau, b. A. Teopuss BeposTHOCTE U MaTeMaTU4eCcKas CTAaTUCTUKA:

yaeOHo-MeTonuueckoe mocobue / b. A. Topmau. — Cankr-IlerepOypr: Jlanb,
2022. — 320 ¢. — ISBN 978-5-8114-1429-1. — Texkct: a1ekTpoHHbIH // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:

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


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

ANEeKTpOHHBIN //  JlaHb:  3neKTpoHHO-OMOMMoTeunas cuctema. —  URL:
https://e.lanbook.com/book/210074;

6. Ukpsuuukos, B. U., Beiciias marematuka. [lpaktukym: yaebHoe mocobue /
B. U. Uxpannukos, D. b. lIBapu; nox pen. B. H. Makcumenko. — MockBa:
KuoPyc, 2023. — 436 c¢. — ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TekcT: 31EeKTPOHHBIH;

7. Tarapuuxos, O. B., Teopust BeposTHOCTEl U MaTeMaTUYeCKas CTATUCTUKA
st dKoHOMHUCTOB.: yueOHuk / O. B. Tarapuuxor, E. B. IlIBen. — Mockaa:
KunoPyc, 2022. — 206 c. — ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — Tekct: IIeKTPOHHBIN;

8. Xycuytaunos, P. III. COopHuK 3a7auy Mo Kypcy TEOPUU BEPOATHOCTEH U
MaTeMaTU4YeCKON cTaTUCTUKH: ydeOHoe mocoome / P. IIl. XycHyrnuHoB. — 2-¢
u3n., ucnp. — Cankr-IlerepOypr: Jlanp, 2022. — 320 ¢. — ISBN 978-5-8114-
1668-4. — Texkct: sneKTpoHHbIH // JlaHb: 3IEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/211733.

5.2. Undopmannonnoe odecneyeHue

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

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

https://Ims.kgeu.ru/course/view.php?id=4665;
4. 55C BOOK.RU, http://book.ru

5.2.2. llpodeccronansubie  6a3bl  AaHHBIX/HPOPMALIMOHHO-CITPABOYHBIC
CUCTEMBI

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

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

3. HarmoHnasbHast 3JeKTpoHHas oubnuoteka, https://rusneb.ru/.

5.2.3. JIunieH3MOHHOE ¥ CBOOOJHO  PacCHpOCTPaHIEMOE IMPOrPAMMHOE
obecrieueHne JUCIUILINHBI

No HanmenoBanune Omucanue PexBu3UTHI
i IPOrPaMMHOTO TOITBEPIK TAFOIIHX
o0ecrnieueHus JIOKYMEHTOB
Cucrema aBTOMATU3AIMH 'V 31paBooxpaHeHus
OUOJINOTEK, OTBEYAIOIIas BCEM "PecryOnmkaHcKkuit
"UPBUC 64 (MonyibHas | MeXIyHAPOIHBIM TPEOOBAHUAM, | MEIAUIUHCKUN
1 {IOCTaBKa)Z APM IPETBSIBIISIEMBIM K COBPEMEHHBIM | OHOIMOTEUHO-
Yurarens", APM OMOIMOTEYHBIM CHCTEMAM UHPOPMAIIMOHHBIN
"Kuaurossigaua" uentp" Ne61/2008 ot
17.06.2008 Heuckn.
mpaBo . beccpodyno



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

ITonw3oBaTenbcKas OorncpanruoOHHasd

"3A0 ""TakcHer-

CTYJIEHTA

\lfl\ggg)z\échHZ)Haanaﬁ cucrema Cepauc"" NelTIO-JINL]
(ceprudurmpoBaHHas 0000/2014 ot
OCTIK) 27.05.2014 Hewuckn.
npaBo. beccpoyHo
Cucrema noucka naopmanuu B | CBoOO HAS TUTICH3US
Bpayzep Chrome CETU UHTEPHET Hewucki. npaso.
beccpouno
[1O ms s dextuBHOTO OHNAMH- | CBOOOAHAS TUIICH3HS
LMS Moodle B3aUMOJICHCTBUS TIpenogaBarens u| Heucki. mpago.

beccpouno

Adobe Flash Player

[TonknroyaeMblii MOYJIb JJIS
Opay3epa U Cpe/ibl BBITOJTHEHUS

CBoOOTHAS JTUIICH3HS
Hewucki. npaBo.

2007 Windous32 Russian

HE0O0XoauMBbIe O(HCHBIC

BeO -MIPUIIOKECHHI beccpouno
[Taker nporpaMmmHubIX TpoaykToB | 3A0
Office Professional Plus | comepxammii B cebe "CodrJlaitnTpeiin"

Ne225/10 ot 28.01.2010

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

AcademicEdition+

IPOrPaMMBbI

04.05.2010 Hewnck.
npaso. beccpouno

6. MaTepua/JIbHO-TeXHHYECKOE O0ecneuyeHUue JUCITUTTIMHBI

Haumenosanue HaumenoBanue yueOHOM
BUJIAa y4EOHOH ayJIUTOPUH, [lepeuens HEOOXOAUMOTr0 000OPYIOBaHUS U
paboThI CHeUaIn3UpOBaHHON TEXHUYECKHUX CPE/ICTB O0YUEHUs
naboparopuu
Jlexuun VYuebnas aymutopus i | Crneunanu3upoBaHHass — yuyeOHas — MeOenb,
MIPOBEJICHUS 3aHATUI TEXHUUYECKHUE CPEJICTBA O0YUEHHUSI, CIIyKal1e
JIEKLIIMOHHOT' O THIa JUId TpeJcTaBiIeHus y4dyeOHOM uHpopmanuu
OonbiIoN  aynuropun  (MyIbTHUMEIUNHBIN
MPOEKTOpP, KOMIbIOTEp (HOYTOYK), 9KpaH),
JIEMOHCTPAIIMOHHOE 00O0pyAOBaHHUE, y4eOHO-
HarJsiiHble nocoous
[IpakTnueckue VYyeOnas aynutopust s | CrnenuanusupoBaHHas — yyeOHas — MmeOenb,
3aHSTHS IIPOBEJICHUS 3aHATUI TEXHUYECKHE CpencTBa o0yuyeHHs
CEMHUHApPCKOIo TUIA, (MynbTUMEIUNHBIA TMPOEKTOP, KOMIBIOTED
I'PYIIOBBIX U (HOYTOYK), 9KpaH) u Jp.
WH/IBUTYalIbHBIX
KOHCYJIbTAallUH, TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu
CamocrosrenbHas | Kommbrorepnslii kiace ¢ | CnenuanusupoBaHHas yueOHas Mebenb Ha 30
pabora BbIX0ZI0M B HTEpHET B- | mocamounbix  mect, 30  KOMIBIOTEPOB,
600a TEXHUYECKUE CpeacTBa o0y4YeHHUS
(MynbTUME-IUIHBIA TPOEKTOP, KOMIIBIOTED
(HOYTOYK), 9KpaH), BUJICOKaMEpBHI,




MporpaMMHOE 00ecriedeHne

Crienmanu3upoBaHHast MeOeb,
KOMIBIOTEPHASI TEXHUKA C BO3MOXKHOCTBIO
BbIXoza B MIHTepHET 1 o0ecnieueHneM
noctyna B QUOC, skpaH, MyJIbTUMEIUUHBINA
IIPOEKTOP, IPOrPaAMMHOE OOECIIeUEHNE

YuraabHbIN 3ai1
OnoOINOTEKHU

7. OCO0eHHOCTH OpraHM3aluM 00pPa30BATEILHON eATeJIbHOCTH ISl
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTAMMU 3/10POBbS 1 HHBAJIUI0B

Jluila ¢ OrpaHUYEHHBIMH BO3MOXHOCTSAMH 370poBbsi (OB3) M uHBaIMIBI
UMEIOT BO3MOYKHOCTh OECHPEISITCTBEHHO IMEpeMenaTbCsi W3 OJIHOrO0  y4eOHO-
7a00paTOPHOTO KOpITyca B IpYroM, MOJHATHCS Ha BCE ATAXKU y4eOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMAThCSl B YYEOHBIX M MHBIX MOMEIICHUSX C YYETOM OCOOEHHOCTEU
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUS 37I0POBDSL.

st o0yuenus aun, ¢ OB3 u MHBaNMIOB, UMEIONIUX HAPYIIEHUS OMOPHO-
JIBUTATEJIBHOTO ammapara, 00ecreyeHbl YCI0BUS OECIPENITCTBEHHOIO JOCTYIa BO
Bce yueOHble momenieHus. MHbopmanus o crneruaibHbIX YCIOBUSIX, CO3IaHHBIX
st oOydaromuxes ¢ OB3 ¥ uHBanuaoOB, pa3MellleHa Ha CaiTe YHUBEpPCUTETa
www//kgeu.ru. HWmeercs BO3MOXXHOCTP OKa3aHUA TEXHUYECKOW  MTOMOIIHA
aCCHCTEHTOM, a TaKkKe YCIYyT CypJIONEePEBOAUYUKOB U TU(IIOCYPAOTIEPEBOTUNKOB.

Jns amantaumm K BocnpusatTHio junamu ¢ OB3 uw uHBammamu ¢
HapyIICHHBIM CJIYyXOM CIPAaBOYHOrO, Y4YE€OHOTO MaTepuaiga Mo JAUCIHUILIINHE
00eCIeYnBaIOTCs CIEIYIONINE YCIOBUS:

- U1 Jy4dlied  OpUeHTAallMd B ayJUTOPUHM, MPUMEHSIOTCS CUTHAJIbI
OTIOBEIIICHHUS O HavaJie U KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIIETCS Ha JIOCKE);

- BHUMaHUe ci1a0oCibIanero oOy4aronierocss MPUBIEKAETCS Ie1aroromMm
YKECTOM (Ha IJIeYO KIIAJETCS pyKa, OCYIIECTBIISCTCS HEPE3KOE MOXJIONbIBAHUE);

- pasroBapuBasi ¢ OOy4YarOIIMMCS, MEJAaroru4ecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHU MPEIJIOKEHUSIMH, OOecreurBas BO3MOXKHOCTb
YTEHUsI 10 TyOam.

KomneHncanusi 3aTpyJHEHUI pEUEBOTO U HHTEIJICKTYaJIbHOTO Pa3BUTHUS
cabOCbIIIANIMX 00yYarOIIUXCs MPOBOAUTCS ITyTEM:

- UCTIOJIb30BAHUSI CXEM, TUarpamMM, PUCYHKOB, KOMITbIOTEPHBIX MPE3eHTAINI
C TUNEPCChUIKAMU, KOMMEHTUPYIOUTUMHU OTJEIbHbIE KOMIIOHEHTHI H300paKEeHHUS;

- PEryJIIpHOTO TPUMEHEHHUs YyOpaKHEHUW Ha Trpaduueckoe BbIACICHUE
CYILIECTBEHHBIX TPU3HAKOB MPEIMETOB U SIBJICHU;

- oOecrieueHns BO3MOXKHOCTU JUIsl OOYYaroIIerocsi MOJIYYUTh aJpPECcHYIO
KOHCYJIBTAIIMIO TI0 DJIEKTPOHHOM MOYTE 10 MEPE HEOOXOTUMOCTH.

Jnst  agantarmuu Kk Bocmpusatdro JunamMu ¢ OB3 u uHBanmmamu c
HapYIIEHUSMHA 3PEHHS CIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHCKOTO MaTepHaa,
MPETYCMOTPEHHOTO  00pa3oBaTeIbHOM  MPOrpaMMOW MO  BBIOpAaHHOMY
HaIPaBJICHUIO MOATOTOBKH, 00€CTICUMBAIOTCS CIAEAYIOITUE YCIOBUS:

- BeJeTcsl adanTanus opUIMAIBHOTO caiita B ceth MHTEpHET C ydeTom
OCOOBIX TIOTPEOHOCTEW WHBAIMAOB II0 3PEHHUI0, O0OECIEeYMBACTCS HAIUYWE
KpynHOIIpuTOBOM CIIpaBOYHON MH(OPMALIMK O PACTIUCAHUU YU€OHBIX 3aHSITHH;



http://www.kgeu.ru/

- IeTaTOTUYECKUN pabOTHHUK, €ro coOeceqHuK (Mpu HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUU, MPEACTABISIIOTCA OOYyYalolUMCs, MpU 3TOM
KaXKJIbIM pa3 Ha3bIBaETCs TOT, K KOMY MEJaroru4eckuii paboTHUK 00paliaercs;

- IEUCTBHUSI, JKECThI, MIEPEMEILEHUS MEeJarOTHYecKOro paboTHUKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyaTHass WHGoOpMaIlMs MpeAocTaBisgeTcd KpynHbM mmpudrtom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS;

- o0ecreunBaeTCcs HEOOXO0IUMbI YPOBEHb OCBEIIICHHOCTH MTOMEIIEHUI;

- IPEIOCTABIIACTCA BO3MOXXHOCTh HCIOJIB30BaTh KOMIIBIOTEPHI BO BpEMS
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 KEJTaHUI0 00YyJarONUXCs).

dopMa TPOBEACHUSA TEKYIIEM MW MOPOMEKYTOUHOM AaTTECTALUMU  JJIs
oOyuatomuxcs ¢ OB3 u nHBanuI0B onpenensiercs nearornaeckuM paboTHIKOM B
COOTBETCTBHM C y4ueOHbIM I1aHoM. [Ipum HeoOxonumocTu oOyuaroniemycst ¢ OB3,
WHBAIMIY C YYETOM HMX WHJMBUAYAIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEM
JTAETCSl BO3MOXKHOCTh IIPOUTH MPOMEKYTOUHYIO aTTECTAIMI0 YCTHO, TUCbMEHHO Ha
Oymare, MHUCbMEHHO Ha KOMIbIOTepe, B (OpMe TECTUPOBAHUS U T.M., JIUOO
MPEIOCTABIISCTCS JOTOTHUTEIBHOE BPEMs JUIsl TIOJITOTOBKH OTBETA.

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

Metoauueckoe obecrieueHHMEe Tpolecca BOCIHUTAHUSA — O0O0yYarolIuXcs
BBICTYTIAE€T OJHUM U3 ONPEEIAIOMUX (aKTOPOB BHICOKOTO KauecTBa 00pa30BaHUs.
[IpenonaBarens By3a, JNEMOHCTPUPYS BBICOKHN MNpO(ECCUOHATN3M, 3PYAMIIMIO,
YETKYI0 TPAKIAHCKYIO TMO3MIMI0, CaMOJUCIMIUIMHY, TBOPYECKUNM TMOAXOH B
pelieHnn npoQecCHOHANbHBIX 3aJady, B XOJe 00pa3oBaTeIbHOro mpouecca
crioco0CTBYET (OPMUPOBAHUIO TAPMOHUYHON JTMYHOCTH.

[Ipn peanu3anuu AWCHWIUIMHBI TIPENOJAaBaTEh MOXKET HCIOIb30BaTh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeTO/1bl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCHYT, BHYIICHUE,
MHCTPYKTQX, KOHTPOJIb, OOBSCHEHUE, MPUMEP, CAMOKOHTPOJb, paccKa3, COBET,
yoexaeHue u ap.);

- METOJbI OpPTaHMU3AIUHU ACATEIHPHOCTH U (DOPMUPOBAHKS OIBITA TTOBEACHUS
(3amanue, OOIIECTBEHHOE MHEHHE, IeAarorudeckoe TpeOoBaHUE, IMOpPYYCHHE,
puy4YeHne, Co3JaHNe BOCTIUTHIBAIOIINX CUTYAIlNi, TPEHUHT, YIIPaXKHEHUE, U IP.);

- METO/Ibl MOTHBAIUH JIEATEILHOCTH U TIOBeACHUS (0100peHue, MooIpeHne
COIIMAJIbHON aKTHUBHOCTH, TOpHUIIAHWE, CO3/IaHWE CUTyallud ycrexa, CO3JIaHHe
CUTYaIIUH JIJIs1 IMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuM OUCHMIUIMHBI TPENOAABaTENbh JOJKEH YYUTHIBATH
CJIeIyIOLIME HANIPaBJICHUS] BOCIIUTATEIIbHON JESTEIBbHOCTH:

I'pascoanckoe u nampuomuueckoe 6ocnumaHnue:

- popmupoBaHKe y OOy4aromuMxcs LEIOCTHOIO MHPOBO33PEHUS, POCCHIUCKOM
WICHTHYHOCTH, YBOKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE
U OOIIEeCTBE JyXOBHO-HPABCTBEHHBIM U COIMOKYJIBTYPHBIM — IIEHHOCTSM, K
HAlIMOHAJIBHOMY, KYJIBTYPHOMY ¥ HCTOPUYECKOMY HACIIEAWIo, (POPMHUpPOBAHHE
CTPEMJICHHS K €70 COXPAaHEHUIO U Pa3BUTHIO;



- opMupoBaHHEe Yy OOYYAIOIMXCSl AKTUBHOM TPAXIAHCKON  TTO3WIINH,
OCHOBAHHOM Ha TPaJIMLIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPAaBCTBEHHBIX LIEHHOCTSIX
POCCHIICKOT0 OOIIECTBA, [T MMOBBIIIEHUS] CTIOCOOHOCTH OTBETCTBEHHO PEATM30BBIBATD
CBOM KOHCTUTYIIMOHHBIE MpaBa 1 00s3aHHOCTH;

- pa3BUTHE TPABOBOM M  TOJUTUYECKOM KYJIbTYpbl  OOy4Yaromuxcs,
paclIMpeHne KOHCTPYKTUBHOIO Y4YacTHs B MPUHITUU PEIICHUH, 3aTParuBarONIUX
UX TpaBa M UHTEPECHl, B TOM YHUCJE B Pa3IMUHBIX (OpMax caMOOpraHHU3aluHy,
caMOynpaBJIeHuUs, 00IIECTBEHHO-3HAYMMOM A TEIbHOCTY;

- popMHUpOBaHWE MOTHMBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIONIMX  IPOTUBOCTOSITH  AKCTpPEMHU3MY,  KceHodoOuw,
JACKPUMHUHALIMM 110 COLMAJbHBIM, PEIUTHO3HBIM, PACOBBIM, HAaIlMOHAIbHBIM
MpU3HAKaM, MEXITHUYECKON M MEKKOH(PECCHOHAIBHONW HETEPIIMMOCTH, APYTHUM
HETAaTUBHBIM COIIMAIIGHBIM SIBJICHUSM.

LlyxoeHo-npascmeennoe gocnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTU M UYECTHOCTHU, COBECTIMBOCTH,
YBAXKEHUSI K POAUTEIIAM, YUUTENSAM, JIFOASAM CTApLIEro MOKOJICHHUS;

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

- popMUpOBaHUE CONUAAPHOCTH W UYYBCTBA COIMAIIBHONW OTBETCTBEHHOCTHU
[0 OTHOLICHUIO K JIOASM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBBS,
IIPEOJIOJICHUE TICUXOJOTHYECKUX OapbepoB IO OTHOLIEHUIO K JIIOASIM C
OTPAHUYEHHBIMHU BO3MOXKHOCTSIMU;

- )OpMUPOBAHKUE SMOIMOHAILHO HACBIIIEHHOTO W JYXOBHO BO3BBIIIEHHOTO
OTHOIIICHUSI K MUPY, CTIOCOOHOCTH M YMEHUS TIEpeIaBaTh APYTUM CBOM 3CTETUYECKUI
OTIBIT.

Kynvmypno-npoceemumensckoe eocnumanue:

- popMUpOBAHUE ICTETUUECKON KapTHHBI MUPA;

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

- IOBBIILICHUE MO3HABATEIbHON aKTUBHOCTH 00YYaIOLIUXCS.

Hayuno-obpazosamenvnoe socnumanue:

- hopMupoBaHue y 00y4aIOIUXCI HAYYHOTO MUPOBO33PEHUS;

- popmupoBaHue yMeHUs IOTy4YaTh 3HAHUS;

- popmMupoBaHUE HABBHIKOB aHAM3a M CUHTE3a MHPOPMAIUH, B TOM YHCIIE B
npodeccuoHanbHON 001acTH.



BHocuMble H3MEeHeHHMs 1 YTBEPKIeHUsI HA HOBBI y4eOHbIN roj
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03.04.2024

N3 conepxanus paznena 1
«BBeneHne B JIMHEHMHYIO
anreOpy M aHAJIUTHYCCKYIO
reoMeTpuio» yOpaHa Tema
1.4 JIuHenHbIE BEKTOPHBIE
MIPOCTPAHCTBA.

YMEHBIIWIIOCh KOJUYECTBO
JacoB Ha JIEKIMOHHBIE (4
yaca) W NPAKTHYECKHUE

3aHsATHS (4 yaca) B paznene
1.

03.04.2024

YBenuunuIOCh  KOJIUYECTBO
4acoB Ha JIEKIIMOHHbIE (4
yaca) W  TMPaKTHUYECKUE
3aHATUA (4 4daca) B paznene
3 «BBemenue B Teopuro
BEPOSITHOCTEN 151
MAaTEMATHYECKYIO
CTaTHUCTUKY).

1,3

03.04.2024

N3meneno conepxxanne OM
B COOTBETCTBHU c
N3MEHEHHUSIMH B
CoAepKaHUM JUCHIUILINHBI.




Ipunosrcenue x paboueii
npozpamme OUCYUnaIuHbl
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«KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKH YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUIICKON ®EJIEPALIIU

KI'2oy

OLHEHOYHBIE MATEPUAJIbBI
10 AMCHUILINHE

b1.0.12 Maremaruka

(Haumenosanue oucyuniutsl 8 COOmMemcmesuu ¢ y4eOHbiM NAAHOM)

r. Kazanp, 2023



OLeHOYHbIE

MaTepuabl

1o

UMCIUIIIINHE,

MpcaAHa3Ha4YCHHBI

U1

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

KOMIIETEHITU .

OueHuBaHue pe3yJbTaTOB OOYYEHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
pamkax Tekymiero koHTpois (TK) u mpoMexyTodHO# arTecTanuul, MPOBOIMMBIX
no OayubHO-peiiTuHroBoi 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
Tect 5 0
Konrponbnas pabota 10 0
Paznen 2. Beenenue B TK2
. 15| 0 15 15
MaTeMaTHYeCKHii aHAIN3
Tect 5 0
KonTponbhas pabota 10 | O
Pa3nes 3. BBegenue B Teopuio TK3
BEPOSITHOCTEMH H 25| 0 | 25 25
MaTeMaTHYeCKYI0 CTATHCTHKY
Tect 5 0
KonTponbhas pabota 10 | O
Konnoksuym 10 | O
IIpome:xxyTOYHAs aTTeCTANMSA oM
0-45
(3auer, sx3amen, KII, KP)
3amaHue IpoOMeXyTOYHOM 0-15
aTTecTaluu
B nucsmenHoit popme 1o
bop 0-30
owetam

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

Kon 3armiagu-

Kon |unmmkaro pOBaHHbIE
KOMIIE- pa pe3ynbTaThI
TCHIIUN |[KOMIICTCH 06yquHﬂ 110
IUH IUCIUIIIINHE

YpoBeHb c(hOpMUPOBAHHOCTH

HHIUKAaTOpa KOMIICTCHIWHN

Bricokuii

Cpennuit

Huxe
CpEIHEro

Huskuit

oT 85 1o
100

ot 70 mo 84

oT 55 mo 69

ot 0 1o 54




Ixana oneHUBaHUsI

OIlIK-3

OIIK-3.1

HEYJIOB-
YAOBIIET-
OTJINYHO XOPOLLO JIETBOPU-
BOPUTEIBHO
TEJIbHO
3aUTEHO HE 3a4TEHO
3HATh:
IIOHATHE MaTPHIIEI, CcBO0OJZl | JOCTATOYHO | ILJIOXO HE 3HaeT
onpejiesieHne 0OpaTHOM | HO W B | MOJHO 3HAET | OMHUCHIBACT
MAaTPHIIEL, TOHATHE IIOJIHOM , MHOI'0
paHra MaTpuIibl, o0bemMe OIINOOK
ousrue 0o 3HACT
oTpeIeIuTeNe

MaTpHIbl, CBOMCTBA
onpeaenuTenei; oomui
Bun CJIAY; mpaBuio
Kpamepa mis pemienus
CJIAY; MaTpuIHBIH
metop perrenns CIIAY;
KpUTEpHUil
coBmectHocTH CJIAY;
Meron ["aycca; nonstue
BEKTOPA;

pa3iaryHbIe BUBI
YPAaBHEHUH NPAMBIX HA
TUIOCKOCTH; Pa3InYHbIE
BH/Ibl YPaBHEHUN
TUIOCKOCTH B
MIPOCTPAHCTBE;
CrocoObI 33/1aHUS
MpsIMOM B
MIPOCTPAHCTBE;
YpaBHEHUS JIMHUA
BTOPOTO TIOPSIIIKA;
MOHATHE TIpeena
MOCIIEIOBATEILHOCTH U
(YHKIMH B TOUYKE;
MIOHATHE
HENPEepPBHIBHOCTH
(GYHKIIUH B TOUKE U Ha
MHOJKECTBE; MIOHSITHE
MPOU3BOJIHOM, €€
reOMETPUYECKUI
CMBICTI; TIOHSTHE
HEOTPeIeIEHHOTO H
ONPEAENEHHOTO
WHTETPAJIOB, UX
CBOIICTBa; MTOHSTHE
(YHKIIMH HECKOJIBKHIX
MIEPEMEHHBIX, YACTHBIX
MPOU3BOAHBIX (PYHKLIUH
HECKOJIbKHIX
MIEPEMEHHBIX; TIOHSATHE
nuddepeHInanbHOro
ypaBHEHUS, OCHOBHBIE
THUIIBI
nuddepeHInanbHBIX
YpaBHEHUH NIEPBOTO
MOPSAKA; TIOHATHE
YHCIIOBOTO U




CTETNIEHHOT O pAfa;
OCHOBHBIE MTPU3HAKU
CXOAMMOCTH YHCIIOBBIX
PSA0B; OCHOBHBIE
MOHSTHUS U
onpezeNeHus TEOpUn
BEPOSATHOCTEN U
MaTeMaTU4eCcKOi
CTAaTUCTUKHU:
KJIACCUYECKOE U
TeOMETPUYECKOE
OnpeneaeHus
BEPOSITHOCTH,
OCHOBHBIE (hOPMYIIHI;
MOHATHUS AUCKPETHON U
HEIPEPBIBHON
CIy4YalHBIX BETUYMH,
TeHEePAIbHOU U
BBIOOPOYHOI
COBOKYITHOCTEH,
TOYEYHBIE OLEHKU
napameTpoB
pacmpeneacHusl.

YMETB:

BBITIOIHATD JeHCTBUA
HaJ MaTpHLaMH;
HaXOJIUTh MaTpHILY,
o0OpaTHYIO TaHHOI;
HaXOJUTh PaHT
MaTpHIIbl; 3aIIUCHIBATh
B MaTpU4IHOH opme
CUCTEMY JINHEUHBIX
YPAaBHEHUI; IPUMEHSITh
pa3iauyHbIe METOBI
pemenus CJIAY;
BBIUNCIISITH CKaJISIPHOE,
BEKTOPHOE, CMEIIaHHOE
MIPOU3BEICHIE
BEKTOPOB; CTPOUTH
YpaBHEHUS MIPSMON
JIMHUY Ha TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHUS IIOCKOCTH
B IIPOCTPAHCTBE,
KPHBBIE BTOPOT'O
NOPsIZIKA; HAXOOUTh
YroJl MEeXy MPSMBIMHU,
TUIOCKOCTSIMH,
paccTosiHUe OT TOUKH
JIO TIpSIMOM 1
TUIOCKOCTH;

HaXOAWTh 007acTh
onpezeneHus QyHKINH,
HCCIeN0BaTh (PYHKITHIO
Ha CHMMETPHYHOCTB;
BBIUNCIISIT MIPEJIEN
MOCIIEA0BATENEHOCTU U
(GYHKIUH B TOUKE;
BBIUUCIISTh
IIPOU3BOJHBIE

yMeeT
BBIIIOIH
aTh  0e3
OIIIOO0K

BBIIIOJIHAET C
HE3HAYUTEIb
HBI MH
OILINOKaMH

BBIITOJIHSIET
¢ 0OoNBIINM
KOJIMYECTB
oM
(01105010} 4

HC yMcECT




3JIEMEHTaPHBIX
(YHKIHIA; HAXOAUTh
3KCTPEMYMBI (DYHKITUH,
HauOoJIbIICE U
HauMEHbIlIee 3HaUeHUe
¢byHKUIMHN HA
MHOKECTBE; BBIYUCIISATh
epBOOOpa3HEIC
¢byHKIIH (B
MPOCTEUIINX CITyJasx);
BBIYHCIISTH
oTIpeIeTICHHbIE
WHTETPaJIbl;, IPIMEHATH
WHTETPAJTBI K PEIICHUIO
MPOCTBIX MPUKITATHBIX
3a/1ay;

HAXOJWTh YaCTHBIC
npousBoansie OHII,
YaCTHBIC TPOU3BOIHBIC
BBICIIINX MTOPS/IKOB,
skctpeMmymel OHIT;
WCCIIEIOBATh Ha
CXOINMOCTH YUCIIOBBIS
PSABI; HAXOIUTH PAIIYC
CXOIMMOCTH
CTETICHHOTO psfa;
3aIACHIBATh
MaTeMaTHYECKYIO
MOCTAHOBKY THUIIOBBIX
TEKCTOBBIX 3a/1aY;
COCTaBIIATh
MaTeMaTH4ecKue
MOJIEIH MPOCTHIX 33124
peasIbHBIX TPOIIECCOB U
MIPOBOJIUTH UX aHAJIN3;
BEIOMpATh METO]T
pEIIeHUs] TUITOBOM
3a/1a4u; periaTh
CTaH/apTHEIE 3a/1a4H C
UCIIOJIb30BaHUHI
dhopmyn Teopun
BEPOSITHOCTEU U

MaTeMaTH4eCKOH

CTaTHCTUKH.

BJIAJETh:

HaBBIKAMH BJIQJICET | BIIAJIEET B | BIIQJICET HE
ynorpebienus B JOCTaTO4YHO | cinado, BJIaJeeT
MaTeMaTHIECKOM HOJHOM | M 00BeEMe JIOIyCKAeT
CHMBOJIMKH JIJIsI o6BeMe MHOTO

BBIPKCHHUS OIIHOOK
KOJINYECTBEHHBIX U

Ka4eCTBEHHBIX

OTHOIIIEHU 0OBEKTOB;
HaBbIKAMH CUMBOJIBHBIX
npeoOpazoBaHUiA
MaTeMaTHYECKUX
BBIPaXKECHH;
3aIKCHIBaTh
MaTEeMaTHYECKYIO
MOCTAHOBKY THUTIOBOH




TEKCTOBOH 3aJauHu;
HaBBIKAMH TTOCTPOCHHUS
rpauKoB
3IEeMEHTapHBIX
¢byHKUMIT; HABBIKAMA
UCIIOJIb30BaHUs
rpauKoB, TaOIUI] IPH
PELICHNN 3a1a41 U
IIPOBEICHUH aHATIHM3a
HaJICHHOTO PEIICHUS;
OCHOBHBIMHU
AHAJTUTUIECKUMU
METO/aMH PELICHUS
anreopanvIecKux
YpaBHEHUH U CUCTEM
anreOpanvecKux
YPAaBHEHUM;
OCHOBHBIMH METOJIaMH
mudhepeHInpoBaHus,
WHTETPUPOBAHUS
(byHKUMIT; OCHOBHBIMH
METO/aMH MOHCKa
sKcTpeMyMa (pyHKITHi
OJTHOM M HECKOJIBKHX
NIEPEMEHHBIX;
METOoAaMHU
CTaTUCTUYECKON
00pabOTKH pe3yIbTaTOB
9KCIIEPUMEHTOB;
METO/IaMH aHAJIN3a U
NpeCTaBICHUS
CTaTUCTHYCCKHUX
JIAHHBIX.

OueHka «OTJIMYHO» BBICTABJISETCS, €CIAM OOYyYarOUIUICS BBIMOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBbIE 3aJaHHUs, BBIMOJIHSIET 3aJaHUS
KOJUIOKBUYMa, TOJIHO M apryMEHTHPOBAHHO OTBEYAE€T HA BOMPOCHI OWIIETA;
oOHapy>KMBaeT MOHMMAaHHE MaTepHuana, MOXXET OO0OCHOBATb CBOM CYXKICHUS,
IIPUMEHUTh 3HAHUS Ha IIPAKTHKE, CAMOCTOSATEIBHO PELIUTh IPEIJIOKECHHbIC
3ajjaHusl, TpeOyrolue JOMOJIHUTEIBLHOIO aHalln3a U MOUCKa HY)KHBIX CBOMCTB U
IIPABUJI; U3J1araeT MaTepUal MOCJIEI0BATEIBHO U IPABUIIBHO;

OueHka «XOpomIO» BBICTABIAETCS, €CJIM OOYYAlOIIUMUCA BBIMOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBbIE 3aJaHUs, BBIMOJIHSIET 3aJaHUS
KOJUIOKBUYMa, TOJIHO M apryMEHTMPOBAHHO OTBEYAE€T HA BOMPOCHI OWIIETA;
oOHapy>KMBaeT MOHMMAaHHE MaTepuana, MOXXET OO0OCHOBATb CBOM CYXICHUS,
IIPUMEHUTh 3HAHUS Ha IIPAKTHKE, CAMOCTOSATENIBHO PELIUTh IPEIJIOKECHHbIC
3ajaHus, TpeOyrolue JOMONHUTEIBHOIO aHajdn3a U MOMCKA HY>KHBIX CBOWCTB U
IPaBWI; KU3JIaraeT MaTepuall MociIe0BaTeIbHO U MPaBUIBHO, HO JoIMycKaeT 1-2
OLIMOKH, KOTOPBIE CaM e UCIIPaBIISIET;




Ouenka

«YOAOBJICTBOPHUTEJIBHO>» BBICTABJIACTCA,

ecnu  OOydJaroIIHiiCs

BBINIOJIHACT KOHTPOJIBHEBIC pa60T1>1 B CEMECTPEC, TCCTOBLIC 3adaHMA, BLIIIOJIHACT

3a/IaHU KOJUIOKBUYMA,

OHCHK& «HEYAOBJECTBOPUTEJIBbHO>» BBLICTABJIICTCA 34 ci1aboe M HEIMOJIHOE

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

3. HepequL OIICHOYHBIX CPEACTB

KpaTKaH XapaKTCpUCTUKa OHLCHOYHBIX CPCIACTB,

HCIIOJB3YEMBIX IIPH

TEKyILlEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTaluy 00y4aroImerocs
10 JUCIUIINHE!

HanmeHnoBanue
Ornrcanue O1EeHOYHOTO
OIICHOYHOT'O Kpatkas xapakTepucThka OIeHOYHOTO CPEICTBA epercTBa
CpeacTBa P
CpencTBo MPOBEPKH YMEHUW MPUMEHSTH IMOJYUYCHHBIC Kommnuexr
KonTponbhas P POBEPKH yM p i KOHTPOJIbHBIX
3HAHUA JJIs PeUIeHHs 3a/ad OMNpPEJEJICHHOT0 THUIa IO .
pabora (KuatP) 3aJlaHUM 10
TEeME WIN pa3aeny
BapHaHTaM
CpencTBO KOHTPOJISE YCBOCHHSI y4eOHOTO Marepuaia
TepMIi aznena I/II)J'II/I a};,HGJ'IOB nng;HnnHHH 0 raII){mo Bonpockt o Tevam /
Komnnoxsuym (K) - P P > OP pazzenam
BaHHOE KaK y4eOHO€ 3aHsATHE B BHUIEC CcOOECeIOBaHUS
JTUCIIUTLTAHBI
IpenoaaBaTens ¢ 00y4JaronMMHUCS
Cucrema CTaHIaPTH3UPOBAHHBIX 3aJlaHuH,
KommnekT TecToBbIX
Tect (Tecr) MO3BOJISIOIIAS aBTOMATHU3HPOBATh IpOLEAYPY —
M3MEpPEHUs YPOBHS 3HAHUN U yMEHUN 00y4aronerocs
4. IlepeyeHb KOHTPOJIBHBIX 33JaHUNl WJIHM HHbIE MaTEepPHAJBI,

Heo0XoaAMMBbIe JJIs1 OCHKH 3HAHUM, YMEHHH U HABBIKOB, XapaKTePHU3yIOLIUX
Tanbl (POPMUPOBAHUA KOMIIETEHUMH B IIpouecce 0CBOCHUA JUCHMIIHHbI

Jsa rekymero kourpoJs TK1:
ITpoBepsemass kommerenmus: OIIK-3, OIIK-3.1 — OOmamaer HaBBIKAMU
MPUMEHEHUSI MaTEeMaTUYECKOTo armapara.

Tect

1. Jlana matpuia| 1 0

MaTpuIbl A~ 17?

2. Paznoxenue onpeaenutens | a b

o o 1/
2/3 . Uemy paBeH ompeaeuTesib 00paTHON
2 1 -1 3/,6

-2 1 4

3 -1 5

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

c | IO TPCThEMY CTOJI6I_[y HUMCCT BUA.




0o 3 -2

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

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

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

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

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

OTBCT:

e A L

SRR
e
ol PR g —4’52:‘3 7l

1 2

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

MO>KHO BBITIOJIHUTH. BrIOEpHUTE OJIMH MJIM HECKOJIBKO OTBETOB:

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

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

Havinure dy> — d,,.
7. Ecniu ogHYy CTPOKY KBaJpaTHON MaTPUILbl YETBEPTOrO MOPSIAKA YMHOKUTH Ha 2,
TO ONPENEIIUTED. ..
Bri6epuTte o1H OTBET:
A. yBenuuutcd B 16 pa3z;
b. yBenuuurcs Ha 2;
B. yMenbpmmTcs B 1Ba pasa;
I'. yBenmnuurcs B 1Ba pasa;
/1. He U3BMEHUTCH.

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

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

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

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

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

HUX 3HAYCHUAMMU.



XapakTepucTruka 3HaueHue
a. YUCJIO PEIICHUN CUCTEMbI PAaBHO 1.0

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

1. Halinure minHy BeKTOpa 8 = (—6;5;— ZE ) )
2. TIpu KakOM 3HAQUECHHUH o BEKTOPBI d=(8;—a;2) U b =(-1—2;,—3) OPTOrOHAIbHbI?
3. CkansipHO€ Mpou3BeIEHNE BEKTOPOB 0003HAYACTCS:
al-[p] (ab); [axb] ; axb
4. OnpeenuTe No pUCyHKY KOOPAMHATEI BEKTOpa AB .

A

140 / 2 3
A
1
5. Hausl Toukn A(LL1), B(-2,4,0), C(3;-4;5).

YcTaHOBUTE BEPHOE COOTBETCTBUE MEXKAY ACHCTBUSAMHU HaJl BEKTOPAMU U UX
KOOpJIMHATAMHU:

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

B. 2AC +BA 2. (-33-1)

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

6. O0BEM TpeyroabHOH MUpaMuIbl, HIOCTPOCHHOE Ha BEKTOpax a=(3;3;-1),
b=(142), €=(L-2,0), paBeH. Beeaure otBer:
7. Mausl Toukn A(0;1;2), B(-24;1), C(L-13). Haitnute npygAC .

2 13 14

14

8. lan TpeyronbHUK ABC (cM. pucyHok). Haiinure cosa .



B a
1
C
0 1 2 3 4 5
Br16epuTe oquH OTBET:
A B 170 ENAT V170 N
- 2 170 50 170 50

3

9. Jan npssmoyrojibHUK ABCD.

A D

OTMeThTE BCE MAPBI KOJUIMHEAPHBIX BEKTOPOB.
DA+AB u BC+CD;

AD u CB;

AD-AB u DA-DC;

AC+CD u BC-AC.

10. ITycTh ¢ - yron Mexay HEHyJIEBBIMHU BEKTOPaMH a U b . YcTaHoBuTe
COOTBETCTBHE MEKLY 3HAKOM &-b ¥ BEIMYMHOMN yria ¢.

A.a-b>0 1. ¢=0°
B. a-b<0 2. 9=90°
B. 3. 0°<p<90°

4. 90° < p<180°

KoHntposnbHas paborta



Bapuanr 1.

1. Haiitu paccTosiHie OT TOUKH Mg (—12;7) 10 OpsIMOM, TPOXOAsIlen yepe3
IBe TOUKU M (-34) u M,(L5).

2. Haiitu Tanrenc yria Mmexay npsmod x — 3y + 5 = 0 u mpsmoii,
MPOXOSIICH Yepe3 Hayallo KOOPAWHAT MEePIEHAUKYIISIPHO BEKTOpY N(L-2).

3. Haiitu ypaBHeHHE IUIOCKOCTH, mpoxonsiiedi depe3 touku M;(1,2,-1),
M;(1,-2,3), M3(2,2,3).
X-y-z=0

K KaHOHUYECKOM
2X+y+z-3=0 y

4. TlpuBectn ypaBHeHHs TpsMon L.: {

BULY.
Xx=1 y+2 z7-2

5. Halitu xoopauHaTBl TOYKH TEpECCUCHUs MPsIMOi 5 1 1 Cc
IJIOCKOCTBIO 3X—Yy+22+5=0.
Bapuanr 2.
1. Haiitu ypaBHeHHWE mpsiMOi, mpoxojsmier uepe3 Touky Mo(-2,3) u
NEePHeHANKYIApHOH K Tipsimoit L: 2y —x —8 =0.
2. Haiitu Tanrenc yria mexay mpsmoit x — 3y + 5 = 0 u npsmMo,
IIPOXOJAILIEH Yepe3 TOUKY Mg (—2;1) 1 NepIeHIUKYIAPHO BEKTOpY N(L-2).
3. Haiitu ypaBHeHUE TJIOCKOCTH, MPOXOasiiei yepe3 Touky M(2,2,-3) u
napajuIeTbHON MIockocTu X —4y — 2z + 1 =0.
o o -X+y+4=0
4, Haiitu yron mexmay npsimoii L: { yl o ¥ IVIOCKOCTEIO Gy+z-
Z—1=
6 =0.
5. CocTaBuTh ypaBHEHUE NPSMOH, IPOXOsIIeH depe3 Touky M, (1,-3,5)
. |4X=y+22-7=0,
napasuiesIbHO MPSAMO
X+3y—-2z+3=0.

Juisa Trekymero konrpoJsa TK2:
ITpoBepsemass kommerenmms: OIIK-3, OIIK-3.1 — OOmamaer HaBBIKAMU
MIPUMCHECHUSI MaTeMaTHIECKOTO armapara.

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

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




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

3.
Bbruuciure HeonpeneneHHblid HHTErpa [ xe®*dx.

1 1 B x2
—e®(6x—1)+C —e®(x—1)+C 6e®*(x —6) +C L
36 6 2
4,

BrrurcnuTe miomas miockoi Gurypsl, n300paxeHHON Ha PUCYHKE.

] /
4
Y = 241
3 //—
2
-2 5 o 1 3 4

S.

BoruncnuTe onpeneiaeHHbI HHTETpal m fulx - sin(mx?) dx.

6.

Haiinute obmee permenne qudHepeHINaTLHOTO YPaBHEHHS V' = COS X.

«*—cosx+ Cix+C, |Cicosx +C; —cosx+ C —cosx+x+C
7.

v L1 _ f —
HaiinuTe obimee pemenue quddepennuanstoro ypapaeaus Y — 4 +4y =0,
R | cie?* + 20,62 e?* 4 xe? Ce*
8.

GV . .
PR Hailinure TpeTHii 4ineH az 3TOro psna.

JlaH 9UCIIOBOM PSII 2oy

9.

‘ OTMmeThTe pacxo,uﬂmnﬁca YK CIOBOM pAA.




D D D P
n=11 nzln3 nzln2 n—1€ﬁ§

10.

Haiinure paaryc cX0IUMOCTH CTENIEHHOTO psija:

Zm (x — 1" - n?
n=1 3n

KonTponbhas pabota

Bapuanr 1.
2(3%° +4x* - 2)
1.B AN |
BIYHUCIIUTH IPOU3BOJHYIO (DYHKINH 1+ X

2. Haiitu npousBojgHyro  GYHKUMM, 3aJaHHOM  MapaMeTpUYECKU
x=(3t"+1)/3t°,
y =sin(t’/3+t).
3. HaiiT IpOM3BOJHYIO YKA3aHHOTO HOpSaKa Y = (4X3 + 5) e, y" =2
4. HaiftTu uHTEpBaIbl MOHOTOHHOCTH U  JKCTPEMyMbl  (DYHKIIMH
X
Vv —-21n.(;:1) — 3.
5. Haiitu yacTHbI€ MPOU3BOHBIE BTOPOTO MOPSIKA (DYHKITUH:
z=x"cosy+Yy?cosx—2xy—3.
6. Halitu monubiit auddepeHiman neporo nopsiaka GyHKIUu:
z =In(x?y +3xy?).
7. UccnenoBath (PyHKITMIO HA SKCTPEMYM: Z = —X?y + xy? + 4xy
8. Haiitu nponsBo/iHbie QYHKIMH, 3aJaHHOM HesBHO: Z° = X(ySin X+C0S Z) .
9. Haiitu nmpousBoaHy0 (GyHKIIMK B TOUKE M, 1O HAIpPaBIICHUIO BEKTOpa &
cu=X+y 2%, d=1+2] -2k, My (3,-45).
10. CocraBuTh ypaBHEHHE KacaTeIbHOU MIOCKOCTH M HOPMAaIbHOU MPsIMOU
B Touke My(1;2;z,); z=3x> -4y’ +10xy +15.

Bapuanr 2.

1+ X2

5x°+ X
2. Haiitu npousBoaHyro — (QyHKIIMH, 3aJaHHOW  THapaMeTPUUECKH
X =+1-1,

y =tg1+t.

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

1. Beraucants npousBoiHy0 QyHKIHN Y =




4. HaWitm wuHTEpBaJibl MOHOTOHHOCTH M  JKCTPEMyMbl  (QYHKIUU
y = (2x + 3)e2(x+1),

5. Haiit yacTHBIC MPOU3BOIHBIC BTOPOTO MOPSAIKA (DYHKITHH:

z=2xy—e* +3x’y -5,

6. Haittu mosnbii nuddepeniyan nepBoro nopsaka GyHKuu: u = In \/z :
X

7. UccneoBaTh (ByHKIMIO HA SKCTPEMYM: Z = 2X2Yy — Xy? +3Xy
8. Haiitn MIPOU3BO/IHbBIE GyHKIUH, 3aJJaHHOMN HESIBHO:
z=xysin(x—2y+2z).

9. Haiity npou3BoIHYI0 (QYHKIIMU B TOYKE M, 1O HalpaBJICHUIO BEKTOPA A
X - Z — - >
u=5""+arctg |[—;a=j+k;M,(L10).
y

10. CocraBuTh ypaBHEHHE KacaTebHOUW MJIOCKOCTH M HOPMAJIBbHOM MPSIMOi
B Touke My(1;2;2,); Z=4x>—2y° +6xy—16.

Jnst Tekymero kourpoJs TK3:
[Tposepsiemass kommerenmus: OIIK-3, OIIK-3.1 — O6mamaeT HaBBIKAMH
NPUMEHEHHUSI MaTeMaTHYECKOTO ammapara.

Tect
1. CoObiTHE, KOTOpOE MOKET MO0 NPOU30UTH, JHOO HE MPOU3OMTH,
Ha3bIBACTCA
* cllyyallHBIM COOBITHEM
HEBO3MOKHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSATHBIM COOBITHEM
2. CoOpbiTust A 1 B, KOTOpBIE MOTYT MPOU30UTH OJTHOBPEMEHHO B pPe3yJbTaTe
OJIHOTO OTIbITa, HA3BIBAIOTCS
* COBMECTHBIMU
HECOBMECTHBIMHU
3aBUCUMBIMHU
HE3aBUCUMBIMH
3. Uucno pasmernieHuit U3 N 3JIEMEHTOB MO M 3JIEMEHTOB BBIYHCIISIETCS IO
bopmyie:
nt . n! . m!t .
(n—m)!’ mi(n-m)!"  (n—m)!’
4. BeposiTHOCTh JOCTOBEPHOTO COOBITHS paBHaA...
5. CKOBKMMH CIIOCOOAMHU Ha MOJIKE MOKHO PACTIONOXKHUTH 5 KHUT?
6. Yucno pasmenieHuit u3 N snementoBmo M ¢ IMOBTOPEHUSIMU PABHO. ..
m. n n! . n!
n , _ _—, R
(n—m)! mi(n-m)!" m!

(n—m)!



7. Ecnu coOwitst A 1 B B3aUMHO HE3aBHUCHUMBI, TO yYCIIOBHAsI BEPOSTHOCTH
P(A/B) paBHa...
P(B); P(A); —

8. Monery nonOpackiBatoT 5 pa3. KakoBa BeposiTHOCTH TOro, uto 3 pasa
BBITIaJIET repb?

9. bpocator wurpanbHyt0 KocTb. CKOJBKO 3JEMEHTOB  COJECPKUT
MIPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOJIOB JAHHOTO OIbITa?

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

KontposnbHas pabota

3apaya 1. BBMHCINTE BEPOSITHOCTH COOBITHH, MOJB3YSICh (GopMyIaMu
CJIOKEHUS U (WJIN) YMHOKEHHUS BEPOSTHOCTEM.

3agaya 2. BplUHMCINTE BEpPOSTHOCTH COOBITHMH, MOJB3YACH (HOPMYJIO
MOJTHOM BeposiITHOCTH U (vin) popmyroit baiieca.

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

3agaua 4. 3a1aH 3aK0H pacIpeieseHus JUCKPETHOM CIydaillHON BEJIUYUHBI
X. Haiitu maremarnyeckoe oxxuganue, qucnepcuto. Iloctpouts rpaduk GyHKIUN
pacrpeiesieHrs BEpOsITHOCTEH clTydyaiiHON BETUYHHBI X.

3agaua 5. HenpepeiBHas ciyyaiiHas BenuuuHa X 3amaHa  (yHKIMEH
pacnpenenenus BeposaTHOcTe. TpeOyercs: a) HAWTH MJIOTHOCTb pacHpeleIeHUs
BEPOATHOCTEW; ©O) HAMTH MaTeMaTUyecKOoe OKUIaHHUE, AMUCIIEPCHUI0, CpelHee
KBaJIpaTUYECKOE OTKJIOHEHME; B) MOCTPOUTHh IpaUK IUIOTHOCTU paclpeaeiieHus
BEPOSATHOCTEM.

3apauya 6. [lo JaHHBIM BBIOOPKH COCTABUTh JUCKPETHOE CTATUCTUYECKOE
pacnpeneneHue. HallTh HECMEIIEHHBIE OLIEHKHM MATEMAaTHYECKOrO OXKHUIAHUA M
JUCIIEPCUM T€HEPATbHON COBOKYIMHOCTH, MOCTPOUTH CTATUCTHUYECKYIO (DYHKIUIO
pacrpeneneHusl.

3amaya 7. Ilo pgaHHBIM  BBIOOPKM  COCTAaBUTh  CTaTHUCTHYECKOE
pacnpezenenue. IlocTpouTs rucTrorpaMmy 4acToT, rpad)MK HAKOIJICHHBIX YacTOT.
BblYMCINTE HECMEUIEHHBIE TOYEYHBIE OLIEHKM I1apaMETPOB T'€HEPATBHOMN
COBOKYITHOCTH.

Bapuanr 1

1. YCTpoiicTBO COCTOMT M3 3 3JIEMEHTOB, PabOTAIOIIMX HE3aBUCHUMO.
BepositHocTn 6e30Tka3HOM paboThl (32 BpeMs t) MEpBOro, BTOPOrO U TPETHETro
AJIEMEHTOB COOTBETCTBEHHO paBHbI 0.6, 0.7, 0.8. HaliT BEpOsSTHOCTH TOTO, YTO 3a
BpeMsl t 6€30TKa3HO Oy IyT paboTaTh TOJILKO JIBa DJIEMEHTA.

2. B nepBom smuke copepxkutcs 20 neranei, u3 HUX 15 cTaHOApPTHBIX.
Bo Bropom 30 neranei, 3 Hux 24 ctangapTHeiX. B Tpetbem — 10 neraneid, u3 HuX
6 cranmapTHbeiX. HailTu BEpOSATHOCTH TOTO, YTO CIIy4ailHIM 00pa3oM H3BJICUECHHAS
JleTajb CTaHIapTHAs.



3. Ecnu B cpeaneM JeBmu cocTaBisiioT 1%, KakoBa BEPOSITHOCTh TOTO,
yTo cpeau 200 yemoBeK oka)keTcs yeTBepo JeBiieii? KakoBa BEpOATHOCTh Cpenu
200 yenoBek 0OHAPYKUTH HE MEHee 4 JIeBIICH?

4 X -7 -4 3 6 7 9
' p 045 01 02 0.05 01 0.1

0, X <1,
5. Fx (X)=4x-1 1<x<2,
1 X> 2.
6. 4;4;3;5;5,4;,3,4;,3;5;3;4,4,5; 6, 3; 5; 5; 3; 4.
7. 12; 14, 8; 3;9; 6,5; 7; 7; 6; 6, 13,6; 4,8; 12,7, 6,2; 9,3; 6,1; 2,9; 3,7; 5;
4
8,4;5,9; 10,4; 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 wumcTpebuTenss OJHOBPEMEHHO aTakyloT OoMOapIupOBIIHK.

BepositHoCcTh nonaianus B 60MOap AupoBIIMK 0JHOTO uctpedutens 0,5; BToporo —
0,4. HaiiTu BEpOSITHOCTH OJTHOTO TOIMAIAHUA U IBYX NOMAJaHHM.

2. Hekro, 3a0myauBIIMCh B JieCcy, BBIIIEN Ha MOJSHY, OTKyAa BEJIO 5
nopor. M3BecTHO, 4TO JUIsl pa3iIM4HbIX JOPOT BEPOSATHOCTU BBIXOJA U3 Jieca 3a yac
coOTBETCTBEHHO paBHbl: 0.6, 0.3, 0.2, 0.1, 0.1. Onpeaenuts BEpOATHOCTH TOTO, YTO
3a0JTy AMBIIMNACS TOIIIEI 110 MEePBOM JI0pOore, €Cly U3BECTHO, YTO OH BBIIIEI U3 Jeca
yepes Jac.

3. B HekoTopoM cemerictBe 8 neTel. BeposSTHOCTh pOKIECHUS MAJIbUYNKA
uiu aeBoyku pasHa 0,5. HailTu BeposITHOCTb TOTO, YTO a) uMeeTcs 4 MaJlbunka u 4
JIEBOYKH; 0) YMCIIO MATLYMKOB 3aKITIOYEHO MEXKTY 2 U 6 (BKIIOYUTENIHHO).

4 X -5 2 6 7 9 11

' ( p 04 03 01 005 0.5 0.1]
0, X <0,

X2
5. Fy (X) = 9 0<x<3,

1 X>3.
6. 12; 13; 10; 11; 12; 9; 11; 13; 14; 15; 15; 12; 12; 10; 11;9;8; 7; 7; 7.
7. 1;5;5; 14; 12,3; 9,1; 10; 4,7; 5,1; 5,3; 4,9; 3,8; 10,7; 11,3; 11; 5,8;
45;:26;74,5,8
3,1;45;7,7,8,3;8;9,2;4,9,4,6,7;,6; 8,84, 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.
Teopernueckue BOIIPOCHI 1JIs1 KOJIJIOKBUYMA:
1. Marpuna, pasMepHOCTs Marpulibl. JIMHEWHBIE JOEUCTBUS Ha

MaTpULIAMH.



[IpousBenenue Marpuu. TpaHCIIOHUPOBAHHUE.

Omnpenenurens matpuibl. CBONCTBA ONPEIETUTEIS.

Meton Kpamepa pelieHns CHCTEM JIMHENHBIX YPABHEHUM.
Hampasnenue u 1imHa BEKTOpa.

KosumHeapHble BEKTOPBI, KOMILJIAHAPHBIE BEKTOPHI.

[Tpoekuus Bekropa Ha uuciao (ompeneneHue, ¢opmyna A
BBIUMCIIEHUS] IPOEKIMH, CBOMCTBA).

Noakowd

8. CkansipHoe TPOU3BEICHUE BEKTOPOB, €r0 CBOWCTBA. YTOJI MEXKIY
BekTOpamu (hopmyra).
Q. BekTopHOe TpoW3BENEHUE BEKTOPOB, €ro cpoiicTBa. Dopmyina s

BBIUHCJICHHS] BEKTOPHOTO MPOU3BEACHHUS, BEIUUCICHHE MJIOMIAICH.

10. CwmemranHOe MPOM3BEICHHE BEKTOPOB, €ro cBoicTBa. dopmyna s
BBIUMCIICHHS] CMEIIAaHHOTO MPOU3BEICHNUS, BEIUNCICHHE 00HEMOB.

11. IIpenen 4yuCIOBOM MOCIENOBATENBHOCTH, TIpeAe QYHKIIUH.

12. 3amedarenbHbIC PEICTHI.

13. DOKBHUBaJIEHTHOCTH.

14. TlpousBoaHas GyHKIHUU OJHOU MTEPEMEHHOM.

15. IlpaBuna nuddepeHupoBaHus.

16. TabGuuiia mpoU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHA.

17.  duddepenuupoBaHue CI0KHOU QYHKIUH.

18. IlpuioxeHus MPOU3BOAHON: HAX0XKICHNE HHTEPBAJIOB MOHOTOHHOCTHU
GYHKIIMM, HAXOXXICHHE OSKCTPEMYMOB, YypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKUIHU.

19. HeompeneneHHbIN HHTETPAIL.

20. TaGnuia nepBooOpPa3HBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHIA.

21. CpoiicTBa HEOIpenEICHHOTO HHTETpaIa.

22. ®opmysa MHTETPUPOBAHUS IO YACTSIM.

23.  OmpejeneHHbIA UHTETpal.

24.  CoiicTBa omnpeIeJICHHOTO HHTETpaa.

25. Brruucnenue miomianen miockux (GUryp, BEIYUCIECHUE JIMHBI IyTH C
MOMOUIBIO OINPEIETICHHOI0 HHTETpaIa.

26. DOyHKIHMHU HECKOJBKHUX MEPEMEHHBIX.

27. BpluucieHue 4acTHBIX MPOU3BOTHBIX.

28. I'pamueHrt.

29.  OcHoBHbIE POPMYITBI TEOPUHU BEPOSTHOCTEH.

30. JluckpeTHble W HEMpPEpBIBHBIC CiydaliHble BeJWYUHBI. (OCHOBHBIC
3aKOHBI PAaCHPEIEICHUS U UX YHCIOBBIC XapaKTEPUCTUKH.

TecToBbIC 3alaHvA OJI1 KOJIJIIOKBUYMaA.
1.

Jansl Toukn A(—1;4;6),B(0; 1; 5),C(—3;1; 1). Beruncanure cKaJIsspHOE IPOU3BEIACHHE

AB - CB.




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

3.
Haiinure koopaArHATBI BEKTOpA AB.

1

Y
A
2 = 1 2 3 4 T
\“B

1
« (6; —1) [(2-1) [(=1;6) (&1
4.

‘—2 6
Beraucnure onpeaenurens 1 = ‘
S.
Jlanbl MaTpuilel A = (é :i) uB = (_15 ?) Beruncnure 24 + B.
-3 0 -8 6 —4 3 7 —12
(T ) (7 o (1 3) (5 is)
6.
OTMeTbTE BEepHBIE DKBUBAICHTHOCTH, JAeHCTBYrOIHME pu x — 0.
sinx ~ x ‘lnx—l—lwx ‘cosxwx ‘(l—l—x)m—lwmx
1.
OtmeTbTe BepHBIE (DOPMYIIBI.
{ —KOHCTaHTa.
C N fla—fg , ,
oy =fo-rfg |(5) =L =7 © =0
g g
8.
OTtmeTbTe BCe BepHBIE (HOPMYIIBI.
, 1 1
(arctgx)' = cos)? (Inx)' = "
. s 1 ,

(arcsinx)’ = — (@) =a*

9.

Brraucinte npoussonyro Gpynkuuu y = cos(5x2 — 10).

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




10.

BorunciuTe mpousBoaHyo GyHKIMH 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 npousBoaHoi pyukuuu v = f(x). Onpenenure mo rpapuky
KOJIMYECTBO KPUTUIECKUX TOUEK QyHKImH y = f(x).

12.

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

y=f'(x)

13.




Ha pucynke u300paxeH rpaguk npou3BoaHon Gpyakuun y = f(x). 3amumukre HHTEPBaIbI
yobiBanus GyHkuun y = f(x).

4

-2

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

OtmMmeThTe BCE BCPHELIC CBOMCTBA OIPECACIICHHOI'O UHTErpaJia.

[ feodx = [ fx)dx

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

[P f(x)dx=C- [”fx)dx, C — const

J; fdx=0

17.

Beraucnure miiomanp miockoi Gurypsl, n300paxeHHON Ha pUCYHKE.




y=a’+1

18.

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

19.

‘ HaiiauTe 9acTHYIO MPOU3BOJHYIO [0 MEpeMEHHOM x Qynkumu z = x°y + e¥ + cos(3x + 5y).

20.

BorurcnuTe minomaas miockoi Gpurypsl, n300paxxeHHON Ha PUCYHKE.

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

JlJ1st MpOMEesKyTOYHOM aTTeCTAlUN:

TeopeTnueckue BOMPOCHI K IK3aMEHY:

MaTtpuusl U onpeaeauTe T u

[Tonstue wmartpuubl. PasmepHocTs Mmarpunbl. [[uaroHanbHas MaTtpuua.
Enunnunas matpuna. Jleiicteust Hag matpuuamu. CeorictBa. [IpaBuiio yMHOXKEeHUs
Matpull. TpaHcrioHnpoBanue maTpull. CBoiicTBa J€HCTBUI HaJ MaTPULIAMH.

Onpenenutenu. [opsaok onpenenurens. DopMyna pa3inoKeHUs O CTPOKE
(cronbiy). CaotictBa ompenenutens. HeBwipoknenHas maTpuiia. Beraucienwue



oOpaTHoO# MaTpuibl (10 anroputmy, metogom JKopnana-I'aycca). Panr matpuiibt
(1Ba crmoco0a BRIUUCIICHHS paHTa MATPHUIIbI).

Cucrembl JIMHEHHBIX ajiredpanyecKux ypaBHeHUil

Cucremsbl JIMHEWHBIX anredpanvecKux YPaBHEHHUI. Marpuna
ko3 durmenToB. CoBMecTHbIE M HECOBMECTHbIE cucTeMbl. Teopema Kponekepa-
Kanemmm. Meton Kpamepa, B Kakux cirydasix OH IpUMEHUM. MaTpU4HbIi METO, B
KaKHX caydasx oH npuMeHum. Meron ["aycca.

AHaJIMTH4YECKAsl TeOMeTpus

[IpsmoyrosbHass W  TOJApHAs  CHCTEMbl  KoopauHar.  Dopmylbl,
CBSA3BIBAIOLIUE MPSIMOYTOJIBHBIN U MOJISPHBIE KOOPAUHATHI.

VYpaBHeHuE MpsMON Ha IJIOCKOCTH, OCHOBHBIE BHUJbl YpPABHEHUM: 0O0Ilee
ypaBHEHHE, YpaBHEHHE MPSIMOW C YIIOBBIM KOIPPHUIMEHTOM, KaHOHHYECKOE
YpaBHEHUE, YpABHEHUE MNPAMOW, MNPOXOIAUIEH 4Yepe3 J[BE 3aJaHHbIE TOYKH,
ypaBHEHUE MPSAMON B OTpe3Kax (HEOOXOIUMO 3amucaTh CaMi YPAaBHEHHS U CMBICI
UX TapameTpoB). YToJI MEXAY NPAMbIMU ((POPMYIIBI JJIsl BHIYMCIICHHS ), YaCTHbBIC
ciyyau. DopMyna 1y BBIUKCICHHS PACCTOSIHUS OT TOYKM JI0 MPAMOM Ha
IIJIOCKOCTH.

VYpaBHeHHE IIIOCKOCTH B IpocTpaHcTBe. HopmanbHblil BekTOp. OCHOBHBIE
BUJbl YpPaBHEHUI IIJIOCKOCTU: OOIllee YpaBHEHHE, YpaBHEHUE ILJIOCKOCTH,
IPOXOJSIIEH Yepe3 TPU 3aJaHHbIE TOYKH, YPABHEHHE IUIOCKOCTH, IPOXOISAIIEH
yepe3 3aJaHHyK0 TOYKY MNEPHEHAUKYISAPHO 3aJaHHOMY BEKTODPY, YPABHEHHE
IUVIOCKOCTH B OTpe3KaX, HOPMAJIbHOE YpPaBHEHHE IUIOCKOCTH (HEOOXOIUMO
3amMcaTb CaMH YPaBHEHUS M CMBICI X MMapaMeTPOB). YTOJI MEX]Y IIIOCKOCTSIMHU,
YacCTHBIE caydan. PaccTosiHrE OT TOUKM 70 INTIOCKOCTH.

VYpaBHeHue mnpsAMoil B npoctpaHcTBe. Hanpansromuid BekTop. OCHOBHBIE
BU/Bl yYPaBHEHUMM TIPAMOM HAa IUIOCKOCTH: KAaHOHMYECKOE YypaBHEHUE,
[ApaMETPUUYECKUE YPAaBHEHHMS, YPAaBHEHUE MPSIMOM, MPOXOASUIECH Yepe3 MIBE
3aJlaHHbIE TOYKH, OOIIME ypaBHEHUsS NPAMON (HEOOXOAMMO 3alucaTh CamMu
YpaBHEHUSI U CMBICI UX TMapamMeTpoB). YTOJ MEXAYy MPSMBIMH B MPOCTPAHCTBE,
YIOJI MEXAY IPSAMOU U TIIOCKOCTBIO.

Kpusbsie BTOporo mnopsnka. KaHoHWyeckue KpHBBIE BTOPOTO MOPSIKA:
OKPYHOCTb, dJUTHIIC, TutiepOoIIa, mapadosia (BbIBOI ypaBHEHUH).

penena pyHkumnu

IIpegen ¢ynkuuu B Touke. IlepBwlii 3amedarenbHblil Openen. Bropoit
3aMeyaTeNbHbI  TpeAes. OKBUBAJCHTHbIE OECKOHEYHO Malible (DYHKIUU:
OpEIEJICHNE, OCHOBHBIE SKBUBAJIEHTHOCTH.

IIpousBoaHas pyHKUHHU

Onpenenenue NPOU3BOAHOM, €€ T€OMETPUUECKHN CMBbICH. DOpMybl IJis
BBIYKCIICHUSI MPOU3BOJIHONM CYMMBI, Pa3HOCTH, IMPOU3BEIAEHUS, YAaCTHOTO JBYX
¢bynkmuit.  IlpomsBogHast  cioxHOW — QyHKUMH. [Ipou3gooHvie  OCHOGHbBIX
anemeHmapueix @yukyui (3HaTh HaW3ycTh!). BeIBOA (GopMyn sl BBIUUCICHUS
MPOU3BOIHBIX CIEAYIOMUX (PYHKIHMI: x", cosx,sinx,a”. [IpousBonHas dyHKINH,
3aIaHHON napaMeTpUYECKH. Jlorapudmuyeckoe muddepeHnmpoBaHue.
[Ipon3BoiHBIE BBICIIUX MOPSIIKOB.



punoxenus npousBogHou. UcciaenoBanme ¢GyHKUui npu MNOMOLIHU
MPOM3BOJIHBIX

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

HeonpeneneHHbI MHTErPaJI

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

OmnpenesieHHBI HHTETPAJ

[lonsiTne ompeneneHHoro uHTErpana. I'eomeTpuyeckuii cmbica (IIOMWAIL
KpuBOJMHENHHOW Tpaneuun). @®opmyna Herotona — JleiiOnuna. OCHOBHBIE
CBOMCTBA OIIPEACIEHHOr0 nHTerpana. dopMyna MHTETPUPOBAHUS IO YACTAM IS
ONPEICICHHOTO UHTErpaia.

DOyHKINH HECKOJBKHX IePeMEeHHBIX

Onpenenenne @HII. YacTtHble mPOM3BOJHBIE MEPBOTO Mopsjka. YacTHbIe
IPOU3BOAHBIE BbICIIUX NOpsAAKoB. [lonmuelii nuddepeniman nepBoro U BTOPOTo
nopsaakoB. JuddepennupoBanue HesIBHOM PYHKIMU. DKCTPEMYMbl (GYHKIUN ABYX
nepeMeHHbIX. HeoOxoaumoe ycnoBue skctpemyMa ((hopMyIupoBKa), 10CTATOYHOE
yclioBUE dKcTpeMyMa ((hOpMyITHpOBKa).

Ju¢ppepeHunanbHbie ypaBHEHUS

OO6uuit Buj, od1iee penieHue, ool uuterpain. YactHoe pernieHue. 3aaaya
Komm. YV nepsoco nopsoxa: ypaBHEHUsI C Pa3JeisSIOMIMMUCA TEPEMEHHBIMH,
OJTHOpOJHBIE Au(depeHnanbHble YpaBHEHHUS], JIMHEWHbIE, YpaBHEHUs bepHyuiu,
ypaBHEHUS B MOJHBIX AUQdepeHnmanax (KaHOHMYECKUI BUJ, METOJbl PEIIEHUs
KQ)KJIOTO TUIA YPAaBHEHUN ).

Jluneitnpie onmHopoaHbie AuddepeHimanbabie  ypaBHenus |l mopsiaka.
Crpykrypa obmero pemenns JIOIAY |l  mopsaka ¢ IMOCTOSHHBIMU
koddurmenTamu. XapakTepuCTUUECKOE ypaBHEHUE, BUJ OOIIETO PEIICHUS st
Kaxx1oro u3 ciaydaeB (D >0, D=0, D<0). O0muii BUJ JMHEHHOTO HEOAHOPOIHOTO
AY 1l nopsnka. Ctpykrypa obuiero pewmenus JIHAY |l nmopsiaka. Teopema o
HAJIO)KECHUU PELICHUMN.

Teopusi BeposiTHOCTEH

[IpocTpancTBO  3ieMeHTapHBIX  coObITUM. HecoBMecTHbIE  COOBITHA.
Omnepanuu Ha COOBITUSIMU.

Onpenenenus BEPOSITHOCTH: KJIACCHYECKOE, reomerpuyeckoe. CBOHCTBa
BEPOSTHOCTH.

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

JluckpeTHble, HENpPEpPBIBHBIE CIy4YallHbIE BEJIMYUHBL. PacnpeneneHue
ciaydaiHbiX BenuuuH. DyHKIMSA pacupeneneHus: JUCKPETHOW W HENPEPBIBHOM
ClIly4ailHbIX BequyuH. DopMmylia [ BBIYMCIECHHS BEPOATHOCTH IOMAJAHMS
CIIy4allHOM BEJIWYMHBI B HHTEPBAI. [IIOTHOCTH BEPOATHOCTEM HENPEPHIBHOM
CIIy4yallHOW BeM4HMHbI. CBOMCTBA MNIOTHOCTH.



MaremaTtuueckoe oxxupaHue. CBOMCTBA MAaTEMATHUYECKOIO OXKHIAHUSL.
Hucnepcusi. CoiictBa aucnepcuu. CpeaHee KBaJpaTUUeCKoe OTKIIOHEHHE.
dopmysbl i1 BBIYMCICHUS MaTEMaTHUYECKOTO OXHUAAHUS W JUCIICPCHUU IS
JMCKPETHBIX U HETIPEPBIBHBIX CIIyYalHbBIX BEIUYHH.

MaTtemaTH4yecKasi CTATUCTHKA

Bribopka.  Cratuctuyeckoe  pacmpejcieHue. BapuanMoHHBIA — psi.
['mcrorpamma, rpaduK HAKOIUICHHBIX YacTOT. OMIHUpUYecKas (yHKIUA
pacripenieneHus. TodyeuHble OILIEHKH MapaMeTpOB paclpeieieHus: BhIOOPOUYHOE
CpenHee, BRIOOpOYHAs AUcTiepcrs (MCIpaBieHHAas, HEUCIIpaBIeHHas ), BLIOOPOYHOE
CpeaHee KBaApaTHIeCKOe OTKIOHEHUE.

3a1auu K 9K3aMEHY:
ba3oBas ci105KHOCTE:
1. Beruucnaure onpeaeIuTeNh YeTBEPTOro MOPSIIKa:

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

x —4y+2z = -1,
3x —y+2z=0.

3. 3amaun 1Mo aHATUTHYECKON T€OMETPUH Ha TIOCKOCTH U B IIPOCTPAHCTBE:
3.1 CocraBbTe ypaBHEHHE MPSIMOU, TPOXOSIICH Yepe3 TOUKY A(1, 3) mapajieIbHO
psAMOi 1,, eciii mpsiMast I, MPOXOAUT Yepe3 TOUKU M, (—3,5), M, (1, —2).
3.2 CocraBpTe ypaBHEHHE IUIOCKOCTH, TMPOXOIAIIEH  dYepe3  TOUYKHU
A(1,3,0),B(-2,4,1),C(2,0, —3).
3.3 HaiiguTe TOUKy mepeceueHust MpsMoi [ ¥ TIIOCKOCTH ()

x—1 y+2 z-1

b =3 =71

0:3x—4y+z-5=0.
3.4 CocraBpTe KaHOHMYECKHE YpaBHEHHs TpSIMOW [, 3aJaHHONW OOIUMHU
YPaBHEHUSIMH:

—x+y=1,
; {5x+y—z +2=0.
3.5 CocrtaBbTe MapaMeTpUYECKUE YpPaBHEHUS MPSIMOM, MPOXOSAIIEH Yyepe3 TOUKY
A(—1,1,—1) napaienapHO IpAMON [, ecin
x—1 y-—-2 Z
b= =73 —1

4. TuddepenumpoBanre GyHKINHU OJHON EepeMEHHON

4.1. Haligute mpOM3BOIHYIO CIOXKHOW (PYHKITUU Y



y=cos(3x2+ex); y =arcsin~/3x—1; y=SiL ;¥ =109, x~(5+\§).
(x2+ex)3

4.2. Haiiute npon3BoaHyto GYHKIHUH Y, , 32aHHON MapaMeTpHIecKH:

X = Cos°t, {x =Int, X= aritgt,
ety ly=vE |y=—sp
y =sin”t; y 1412

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

5.1. Haiigute 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. HaiinuTe 4acTHble IPOM3BONHbIC (DYHKLMI, 38/IAHHOH HESBHO:
e’ +cos(X’ +y)—xyz=0, HaliTH Z,, Z,.

6. HeonpenenenHsIil mHTETpa

6.1. Berancnure HEOnpeIeIeHHBIN HHTETPA OT APOOHO-PAIIMOHATEHON (PYHKIINU:
2

XS+ X+2 X+2 X+1 X+4
dx ; ——dx; ——dx;
Ix(x_z)(x_4) ’ I ( —3x—4)x Izcs) X% ( I(><_1)(x+2)2 '
J X+5
2+4x+13

6.2. BpluncnuTe — HEONMpeNENCHHBIA ~ WHTErpal,  HUCHoIb3yd  (opmyny
VHTETPUPOBAHUS 110 YACTSM:

3x+5)cos2xdx; [(2x—7)e*dx; |(3x* +x]In xdx.
(3x+5) (2x-7)¢’ ?

6.3. Beruncnure HeonpeaeaeHHbI UHTETPaJl OT TPUTOHOMETPUIECKON (PYHKITUU:
J‘sin5 X C0S2 xdx ; Isin2 xcos? xdx .

7. Jlns ydactusi B CTyJACHYECKHX OTOOPOYHBIX COPEBHOBAHHMSIX OTOOpaHO U3
NepBOM Ipymnmbl Kypca 4 CTyAeHTa, U3 BTOPOH — 6 CTYJIEHTOB, U3 TpPETheH — O.
BepoaTtHOCTH TOTO, 4TO CTYAEHT M3 NEPBOM, BTOPOU M TPETHEN I'PYIIN MOMAAET B
COOpHYI0 MHCTUTYTa, COOTBETCTBEHHO paBHbl 0,9; 0,7; 0,8. OquH U3 0TOOpaHHBIX
CTYICHTOB B HTOre mnomnaji B cOopHyr. KakoBa BEpOSTHOCTH TOro, 4TO OH
MPUHAJIeXKAN K IEpBOM rpymme?

8. Pacnpenenenue ciayyaiiHoi BenuuuHbl X 3aaaHo Ttabnuieil. Haittu dyHkumio
pacnpeneneHusi, moctpouth e€ rpaduk. HaiiTu maTemaTudeckoe OXUAAHUE U
JIUCIIEPCUIO CIIyYallHOW BEJIMYMHBI X .

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




[{oBrINIEHHAS CITOKHOCTD:

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

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

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

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

3x; — 7x5 +4x3 + bxy, = —11,
7x1+ 2x; —x3+ 11x, = 6.
3. [Ipunoxxenus mpou3BOAHON (PYHKIIMU OJTHOM MEpPEeMEHHON
HalimuTte wuHTEpBajgbl MOHOTOHHOCTH, OKCTPEMyMbl (GYHKIMA U HHTEPBAJIbI
BBIMTYKJIOCTH (PYHKIUU: y = 21n (ﬁ) — 3.

4. I1puiio>keHUsl YaCTHBIX MTPOU3BOIHBIX
HaitnuTe sKkcTpeMyMbl QYHKIHU: 7 =—x2y + Xy? + 4xy
5. [IpunoxeHus: onpeaeaeHHOro HHTerpaa
5.1. Beruncnure JUIMHY AYTd KPUBOM, 3aJaHHON MapaMeTPUYECKUMH YPaBHEHUAMHU
x =4(2cost—cos2t),
y=4(2sint-sin2t), O0<t<m.
5.2. Bpuucaure miomanas (UTYphl, OTpAaHUYEHHOM TpadukamMu QYHKITHMA
1/x
y:e—z, y=0, x=2, x=1.
X
6. CnydaiiHas BenmuunMHa X 3amaHa (yHkmueil pacmpenenenus F, (x). Haiitu

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

0, x<0 0, x<+2

2 2

P =177, 0<xs2 F(X) = X?—l, J2 <x<2
1 x>2 1 x>2
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