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1. Heab, 3agayu H IUIAHHPYeMble PpPe3yJbTaTbl OOy4YeHHs] 10
AUCHMILTAHE

[lenpr0 u3yyeHUs JOUCLMIUIMHBL SBISIETCS TEOPETUYECKOE OCBOEHHUE
OOyJaronMMHUCSI OCHOBHBIX DAa3JeioB JIMHEHHOW anre0phl, MaTeMaTHYeCKOTO
aHalln3a, TEOPUHU BEPOSTHOCTEH M MATEeMAaTHMYECKON CTaTHUCTUKH, HEOOXOIMMBIX
JUIS TIOHMMAaHHS POJM MaTeMaTHMKH B TPO(ECCHOHATBHOW JAESTeTbHOCTH;
(GOpMUPOBAaHUS KYyJbTYpbl MBIIIJICHUS, CHOCOOHOCTH K OOOOILEHUIO, aHATU3Y,
BOCHPUATUIO MH(OpPMALMK, TOCTAHOBKE LIETU U BBIOOPY IMyTed €€ NOCTUKECHMUS,
OCBOCHMSI OCHOBHBIX METOJIOB JWCLUMIUIMHBI, IIPUMEHSAEMBIX B PEIICHUU
Ipo(heCCHOHANIBHBIX 337a4 U HAyYHO-UCCIIEJOBATENBCKOM 1€ATEIbHOCTH.

3aaun TUCUMIUIAHBL

JIaTb TPEACTABICHUWE O PpOJIM MaTeMaTUKU B NPOPEecCHOHATBHON
NEATEIbHOCTH;

MMO3HAaKOMHTh C HEOOXOAMMBIM MOHATHUWHBIM aIapaTOM JTUCUUILINHBL,

chopMHpPOBATh yYMEHUsS pEIIAaTh THUIIOBBIE 33Ja4d OCHOBHBIX Pa3/esioB
JUHENHON anreOpbl, MaTeMaTHYEeCKOro aHajau3a, TEOPUU BEpPOATHOCTEH U
AIIEMEHTOB MATEMATUYECKON CTATUCTUKH;

OCBOUTH THIIOBBIE METOABI MAaTEMAaTHYECKOTO HCCIIEIOBAHUS IPUKIIATHBIX
BOIIPOCOB 110 CIIEHUAIIBHOCTH;

chopMUpOBATh YMEHHE HCIIOJIb30BaTh MaTEMaTUYECKHIl ammapaTr mnpu
U3YYECHHUU PEAIbHBIX IIPOLIECCOB U SIBJICHUM.

KoMnereHumu U MHIMKATOPhl, (opMUpyeMble y 00yUaroluXcsl:

KO,I[ N HAUMCHOBAHHEC KOMIICTCHIIMHN KO,Z[ 1 HAUMCHOBAHUC HHIAUKATOpA

OIIK-2 — CrtocoOeH oCymecTBISTh cOop,
00paboTKy M CTATUCTHUECKUN aHAIIN3 OIIK-2.1 — O6nagaeT HaBbIKAMU TPUMEHEHUS
JTAHHBIX, HEOOXOIUMBIX JJIST PEIICHUS MaTeMaTHYECKOTO armapara

MOCTaBIEHHBIX 2KOHOMUYECKHX 33]1a4

2. Mecto nucuunnHbl B cTpykrype OII
[Tocnenyronye TUCIUMILIAHBI (MOAYJN), pakTuku, HUP, np.:

— OCHOBBI CTaTUCTHKHU,

— Konnenuun coBpeMeHHOTO €CTECTBO3HAHMS,

— Bgeaenue B npodeccruoHaIbHYO ACSITEIBHOCTD,

— DKOHOMHUKO-MaTEMaTHUUYECKOE MOJICIIMPOBAHUE,

— HudopmanmonHo-uudpoBbie TEXHOIOTHH,

— Ilporpammuoe obecrniedueHre W TPOrpaMMHpPOBaHHE B TPO(EeCcCHOHATHLHOM
JEATEIIbHOCTH,

— Jlorucruka,

— byxranatepckuil y4eT u aHaJIu3,

— Puck-mMeHeKMEHT,

— [Ipou3BoacTBEHHAs NIPaKTHKA.



3. CTpyKTypa H colep:KaHue JTHUCIUIITHHBI
3.1. CTpyKTYypa AHCHHMILINHBI

J11s o4HO# popMBI 00YUECHUS

Bun yuebHoii paboThl Beero | Bcero | Cemectp
3E 4acoB 1
OBILIASA TPY AJOEMKOCTSH ANCIHUITIIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 139 139
AYJUTOPHAS PABOTA 3,33 120 120
Jleknuu 1,44 52 52
[IpakTruueckue (CeMUHAPCKUE) 3aHSATHUS 1,89 68 68

JlaGoparopHbie pabOThI - - -
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIEI'OCSH 3,67 132 132

[TpopabGoTka yuebHOTO MaTepuaia 2,67 96 96

KypcoBoii mpoekT - - -
Kypcogas pabdota - - -

[TonroroBka K MPOMEXYTOYHOH aTTECTAIH 1 36 36

[IpomexyTouHast aTTECTALNS: 3

Ji1st 04HO-3204HOI (POpMBI OOYyUEHHS

Bun yuebHoit paboTbl Bcero Bcero | Cemectp
3E 4acoB 2
OBIIAA TPY AJOEMKOCTDH IUCIHUITJIMHBI 7 252 252
KOHTAKTHAS PABOTA - 79 79
AYJIUTOPHAS PABOTA 1,39 50 50
Jlexnun 0,56 20 20
[IpakTrueckue (CeMUHAPCKHE) 3aHSATHUS 0,83 30 30

JlaGoparopHbie pabOThI - - -
CAMOCTOATEJIBHAA PABOTA OBYUAIOIIEI'OCA 5,61 202 202

[IpopaboTka yueOHOrO MaTepuana 5,36 193 193

KypcoBoli mpoekT . - -
KypcoBas padota - - -

[ToaroToBKa K MPOMEXKYTOYHOM aTTECTALIUU 0,25 9

[IpomexyTouHast aTTeECTALHNS:

O ©

3.2. Conep:kaHue AUCUMILUIMHBI, CTPYKTYPUPOBAaHHOE MO pa3aejaM H
BU/aM 3aHATHH



Pa3nenbl Pacnpenenenune ®opmel 1 | THAECKCH THAMKATOPOB
AU CHUILITUHBL g TPYAOCMKOCTH BUT (bOpMI/IpyeMBIX

§ 10 BujaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHITHI
o
A I

Pasnen 1. Beenenue B 66 16 18 32 TK1 OIIK-2.13VB

JUHEHHYI0 anredpy u

AHATUTUYECKYO

TCOMETPHIO

Pasnen 2. Beenenne B | 102 24 34 44 TK2 OIIK-2.13VB

MaTeMaTHYCCKUI

aHaIn3

Pasnen 3. Beeneuue B | 48 12 16 20 TK3 OIIK-2.13YB

TEOPHIO

BEPOSATHOCTEMN 5

MaTEeMaTHYECKYIO

CTATUCTHUKY

DK3aMeH 36 36 oM1 OIIK-2.1 3YB

Htoro 3a 1 cemecTp 252 52 68 132

HUTOIO 252 52 68 132

3.3. Coaep:xkanue AUCHUILITHHBI

Paznen 1. BBenenue B iMHEHHYI0 anreOpy U aHATUTUYECKYIO TE€OMETPUIO

Tema 1.1. MaTpuupl u onpeaenurenn

[Tonatue marpunpl. [[eMCTBUS HaI MaTpUllaMd, CBOWCTBA JCWCTBUUA HAI
MaTpHIlaMu. JJIeMeHTapHbIe TPEOOpPa30BaHUs MATPHII.

Onpenenurens Marpuibl. CBOWCTBA onmpeaenuTess. MeToabl BbIYHCICHUS
onpenenuteneid. @opmMyina paznoKeHHs Mo CTpoke (1Mo cTodIy). PaHr MaTpHIibL.

OOparnast maTpuiia. Y CJI0BUE CYIIECTBOBAHMS 00OpaTHOM MaTpuIlbl. MeTo b1
HaxO0XJI€HUs1 00paTHOW MATPUIIBI.

Tewma 1.2 CucreMbl IMHEWHBIX AITeOpanyecKux ypaBHEHHUM

Cucremsbl nnHeHBIX ypaBHeHHW. Teopema Kponekepa-Kamnemnu. Pemenue
CUCTEM JIMHEMHBIX YypaBHEHHWU wMeToaoM Kpamepa, MaTpu4HBIM METOIOM.
Pemenue cucrem JIMHEMHBIX ypaBHEHUN MeToA0M [ aycca.

Tema 1.3 BekTopsbl

[Tonstue BekTopa. KoopauHarel BekTopa, [iMHA BekTopa. KosmHeapHbie
BEKTOPBI, YCIIOBUE KOJUIMHEApHOCTU. KomrmuiaHapHble BEKTOpbI. JleWcTBUS Han
BeKTOpamMu B KoopauHaTHOU ¢opme. I[Ipoeknus Bektopa Ha ochk. CBoiCTBa
npoekunu. JleneHue oTpe3ka B 3aJaHHOM OTHOUIEHWH, KOOPIHMHATBI TOYKH
JIEITICHUS.

CkansipHO€ ITPOU3BENCHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO MPOU3BEIICHMUS.
BekTopHOE NPOU3BENECHHE BEKTOPOB, CBOWCTBA BEKTOPHOTO IPOU3BEACHUS.
CMmelaHHOE IPOU3BEACHUE BEKTOPOB, CBOMCTBA CMEIIAHHOIO TPOU3BEICHUS.

Tema 1.5 Ananutuyeckas reOMeTpUst

JlexapToBa cuctema koopauHat. [IpeoOpa3oBaHusi CHUCTEMBI KOOPAMHAT.
[TonspHas cucrema KOOpJIUHAT.

YpaBHeHHE IPAMOM HA IIJIOCKOCTH. YTOJ MEKAY NpsMbIMU. PaccTosiHuEe OT




TOYKH 10 NMPAMOU. YpaBHEHHUE IJIOCKOCTH B MPOCTpaHCTBE. PaccTosiHue oT TOUKH
J10 TUIOCKOCTHU. Y paBHEHUE NPSIMOU B IIPOCTPAHCTBE. YTOJI MEXIY IPSIMBIMU. Y TOJI
MEXIy NpsAMON M IUIOCKOCTBIO. KpuBbie BTOporo mopsaka. KaHoHnueckuil B
KPHUBBIX BTOPOT'O NOPSJIKA.

Pa3nen 2. BBenenue B MaTeMaTHUECKUN aHAIN3

Tema 2.1 YucnoBbie MHOXKECTBA

ITonatne MHOXecTBa. PaznuyHbpie BUABI YHCIOBBIX MHOXECTB. MHTepBal.
OKpecTHOCTh TOYKM. MoIHOCTh MHOXKecTBa. OTOOpaKeHUs: CIOPBEKIHS,
uHbekus, oueknus. [lonarue pynkuuu, rpadux ¢pynkmun. ObpatHas GyHKIHUS.
OcCHOBHBIE 3JIeMEHTapHbIe (PYHKLUHU, UX TpaUKU U CBOICTBA.

Tema 2.2 Teopus mpeaeaon

YucioBas MocienoBaTeabHOCTh. [Ipenen 4mciaoBoM IMOCIEN0BATEIBbHOCTH.
CpolicTBa npejena 4ucaoBOU MOCIIEI0BATEIbHOCTH.

[Ipenen ¢yuknuum B Touke. CBoiicTBa mnpenena QyHkuuu. llepBsiii
3aMEUaTeNbHbIA TPENeN, BTOPOM 3aMEUaTeNbHBIA MOpeAea. DKBUBAJICHTHOCTH.
OnHOCTOPOHHKE NPEIEIBI.

Omnpenenenue (GyHKIMH, HEIPEPHIBHON B TOUKe. TOUYKM pa3pbiBa PyHKIHUU.
CpoiicTBa (QyHKIIMI, HEIPEPHIBHBIX HAa OTPE3KE.

Tewma 2.3 IlpousBoaHast PyHKIIUU OJTHON TIEPEMEHHOU

[TonsstTue mnpousBoaHON GYyHKIUM B Touke. [Ipou3BO/IHBIE OCHOBHBIX
arieMeHTapHbIX pyHkuuid. [lpaBuna nuddepenumpopanus.

[IpousBogHast ClIOKHOW  (YHKUIHMH, JOrapupMuyeckas MIpOU3BOIHAS.
[IpousBoaHas (yHKUMM, 3a7aHHOW mapamerpuyecku. [IpomsBogHas QyHKUMH,
3alaHHOM HesiBHO. IIpoumsBonHas oOpatHol (yHkuuu. [Ipon3BogHBIE BBICHIMX
MOPSIAKOB.

Tema 2.4 TlpunioxeHust porU3BOJHOMN

['eomeTprUUeCKuid CMBICII IPOU3BOIHOM.

OkctpemyMmbl  (pyHkuuu.  VHTEpBasibl  MOHOTOHHOCTH  (YHKIUH.
HeoOxoaumoe ycnoBue skcTpeMyMa (QyHKLNHU, JOCTATOYHOE YCIOBUE SKCTpEMyMa
¢dbynkuuu. Bemmykinocts, Touku neperunda. Heo0xoaumMoe u 10CTaTOYHOE YCIOBUS.
Acumnrotsl rpaduka pynkuuu. [Ipasuno Jlonurans.

Tema 2.5 HeonpeneneHHbId HHTETPAT

IlepBooOpa3nast  pyHkuuu. IloHsATHE HEOMpeneIeHHOro HMHTerpana.
CBolicTBa HEOIPEAEIIEHHOTO UHTErpanga. MeTobpl BBIYMCIICHHUS.

Tema 2.6. OnpenesieHHbIA UHTETPal

[Touarue onpenenenHoro wuHterpana. CaoiictBa. ®opmy HeroToHa-
JletiOHuira. 3aMeHa TIepeMEHHOM B OIIPEACICHHOM HHTErpae.

[IpriioxxkeHuss ONPEAECIEHHOr0 HHTErpaia: IUIOMIAJb KPUBOJMHEHHOM
Tpaneuuu, 1JuHa AyTd, 00bEeM Tella BpalleHUsl.

Tema 2.7 OyHKIMN HECKOJIBKUX EPEMEHHBIX

[lonsitue  dyHkuuu  Heckonbkux  nepemeHHbix  (PHII). O6nactsb
onpenenennss PHIL. Jlunum yposHsa. YHactHele npousBonusie DHII. YacrHble
IIPOU3BO/IHBIE BBICIINX HOPSIKOB.

Okctpemymbl OHII. Heobxonumoe u gocrarounoe ycioBusa. KacarenbHast
IIJIOCKOCTh U HOPMaJIb K IOBEPXHOCTH. ['paguenT. [Ipon3BonHas no HanpasIIeCHHUIO.
Merton HanMeHbIINX KBAIPATOB.



Tema 2.8 luddepenunansusie ypaBaenus (1Y)

[Tonsitue Y. Ilopsmox Y, obmiee pemieHue, yactHoe perieHue. Y
nepBoro nopsaka. Jlunewnele Y BTOporo mnopsaka ¢ HOCTOSHHBIMH
ko3 unreHTamu.

Tema 2.9 Psanawl

Yucnosele psapl. CxoauMocTh 4HMCIOBOrO psina. CBOMCTBA CXOIALIUXCS
YUCIIOBBIX pANOB. [Ipu3HaKku cXo0auMOCTH.

Crenennble psapl. Paamyc  cXOOMMOCTH, HMHTEpBAJ  CXOAMMOCTH.
Paznoxenue GhyHKINN CTETIEHHOHN PSII.

Paznen 3. BBeaeHue B TEOpPUI0 BEPOSITHOCTEM W MaTEMaTHYECKYIO
CTaTUCTHUKY

Tema 3.1 Anre6pa coObITHI

Onementl  koMmOuHaTopuku. CroywaitHoe coObitue. IIpocTpancTBO
AJIEMEHTAPHBIX UCXOI0B. JlelicTBUS HAJl COOBITUSIMU.

Kiaccuueckoe m reomerpruyeckoe omnpeaesneHuss BeposTHOCTH. CBoOWCTBa
BEPOSTHOCTH.

Teopema cHoxeHHs. YCIOBHasg BEPOATHOCTb. TeopeMa YMHOKEHHS.
dopmyna mongHOM BeposiTHocTH, (QopMmyna baiteca, ¢opmyna bepuymiu.
HauBepostHeiimee uucino ycnexoB. IlpubGmmxennsie Qopmyisl:  ¢popmyia
ITyaccona, nokanpHas ¢opmyina Myaspa-Jlamaca, uHTerpagpHas ¢opmya
Myaspa-Jlamnnaca.

Tema 3.2 Cny4dailHble BEJTUYUHBI

JluckpeTHast cilydaliHas BEJIMYMHA, HENpPEpPbIBHAS CllydalHas BEJIWYWHA.
3aKOH pachnpelesieHus] CIay4dYalHOW Benu4yuHbl. @DyHKIMUS paclpenciacHusl.
[I1OTHOCTP BEpPOSATHOCTEW HENPEPBIBHOW CIIy4YalHOM BEJIWYUHBL. YHCIIOBBIE
XapaKTEPUCTUKHU CITy4aHBIX BEJIMYHH.

OCHOBHBIE 3aKOHBl pacHpelNeseHUsT JUCKPETHBIX M  HENPEPBIBHBIX
CIIy4alHbIX BEJIMYMH M HUX YHUCJIOBBIE XapakTepucTuku. HopmaibHoe

pacnpeeseHue.
Tema 3.3 BBeneHue B MaTeMaTUYECKYIO CTATUCTUKY
OCHOBHBIE 3aJlauu MaTEMaTHUYECKOU CTaTUCTKH. ['enepanbhHas

COBOKYITHOCTh U BbIOOpKa. CTaTHUCTUYECKUM 3aKOH pacnpezeneHus. ['paduueckoe
npejicTaBiieHre BbIOOpKH. ToueuHble OIIEHKM HEW3BECTHBIX IapaMeTpoB
pacrpeaeneHusl.

3.4. TeMaTuyeCKUil IVIAH NPAKTUYECKHUX 3aAHATHI
Paznen 1. BBenenue B muHEHY0 areOpy U aHATUTUYECKYIO T€OMETPHIO

1. HetictBust Haa Matpuniamu. CBoicTBa JEMCTBUIM HAJl MATPULIAMH.

2. [lonatne ompenenuTens, METOAbl BblYMCIeHUsA. HaxoxkneHue panra
MaTpULBIL.

3. Pemenue cucteM JNHHEHHBIX anreOpanuecKux ypaBHEHUH METOJIOM

Kpamepa. Haxoxxnenue oOpaTHOW wmaTpullel. PernieHue cuCTeM JIMHEWMHBIX
ypaBHEHUH C TIOMOIIBI0 00pAaTHOI MaTPHUIIHI.

4, Pemenne cucreM TMHEHHBIX ypaBHEHN MeTotoM ['aycca.

d. Beluncnenne OnuHBI M HANPABJIEHUS BEKTOpa. Beraumcienue
npoekuuu. CKaJIpHOE NPOU3BEAECHUE BEKTOPOB.



6. BekTtopHoe ¥ cMelIaHHOE MTPOU3BEACHUSI BEKTOPOB.

7. Paznuunblie BUABI ypaBHEHUS MPSIMOM JIMHUU HA TUIOCKOCTH.

8. VYpaBHeHUE MIOCKOCTU B IPOCTPAHCTBE. Y paBHEHUS NPSIMON JIMHUU B
MPOCTPAHCTBE.

Q. KpuBbie BTOporo nopsijaka.

Paznen 2. BBenenne B MaTeMaTUUECKAN aHAIIN3

10. Beruucnenue mpenenoB (GpyHKuuA Ha OECKOHEYHOCTH M B KOHEUHOU
TOYKe. PackpbITe HEONPEAEIEHHOCTEM.

11. IlepBblil 1 BTOpPOIl 3aMeYaTENbHBINA IPEAEIBI U UX CIEICTBHS.

12. TIlpaBuna auddepenmupoanus. [IponsBoaHas CI0KHOU (QYHKIIHUH.
Jlorapudmuueckas npousBoHasi. [IpuOinxeHHbIe BEIUNCICHHUS.

13. Ilpou3BoaHble BBICIIUX MOPSJIKOB. BbluncieHue mnpenenoB ¢
NOMOIIbIO TpaBuia Jlonurans.

14. Beluucnenue 3kcTpeMyMoB (yHkumii. HaxoxaeHue HamOoJblIero u
HAaUMEHBIIETO 3HAYCHUH (YHKIMH Ha MHOXKeCTBe. [IpruMeHeHrne mpou3BOIHBIX K
UCCIICIOBAaHUIO (PYHKIIMH U TOCTPOCHUIO TPAPHKOB.

15.  OcHoBHBIE METOBI WHTETPUPOBAHUS (HemoCpeACTBEHHOE
UHTETPUPOBAHUE, 3aMEHA IEPEMEHHON, MHTETPUPOBAHUE T10 YACTSIM).

16. HHurerpupoBaHue ApoOHO-pAIIMOHAIBHBIX (PYHKIIUH.

17. VHTterpupoBaHHE TPUTOHOMETpUUECKUX (QYyHKIMM. HTErpupoBanue
UpPpaLMOHATIbHBIX (PYHKIIHH.

18. Meroapl BBIUMCICHUSA OMpEACIEHHOT0 WHTerpaia. llpunokenus
OTIPEIECTIEHHOTO0 HMHTErpaja K BBIYUCICHUIO TUIONIA[EH, O0BEMOB, NIMHBI TyTH
KPHBOM.

19. O6nacts onpenenenust @HII. Jluauu ypoBHs. YUacTHbIE TPOU3BOIHBIC
(GYHKIIMM HECKOJBKUX nepeMeHHbIX. [IponsBonHas GyHKIMY, 3a1aHHOIN HESIBHO.

20. [IpousBomubie BhIcmuxX mopsiakoB. [Tomubiit muddepennnan mepBoro
U BTOPOTO TMOPSAKOB. YpaBHEHHE KacaTelIbHOM IUIOCKOCTH W HOpMaliM K
1oBepXHOCTH. [Ipon3BoaHas no HanpasieHuto. [ pagueHr.

21. DOkctpemMyM (QYHKIMH MHOTHX TEPEMEHHBIX. 3aJaud HaXOXKICHHS
HauOOIBIIEr0 ¥ HAMMEHBIIIETO 3HAYCHHU B OTPaHUYECHHOM 00J1acTH.

22. Jluddepennmanbuoie ypaBHEHUS EPBOTO nopsiika
(nuddepennmanbable  ypaBHEHUS € pa3lEsIOMIMMUCS  [EPEMEHHBIMU,
OJTHOpPOJIHbIe, JMHEWHbIE HEOJHOPOJHBIC, ypaBHEHUs bepHyIIM, B MOIHBIX
muddepennmanax).

23. Jluneiinpie nuddepeHmanbHple ypaBHEHUS BTOPOTO TMOpSAIKA C
MOCTOSTHHBIMA KO3 durmeHTaMu. MeTox HEompeaeIeHHbIX K03(h(PHITMESHTOB.
MeTon Bapualiuu NOCTOSTHHBIX.

24. llpu3HaKu CXOIMMOCTH TOJIOKUTEIBHBIX PSAOB. 3HAKONEPEMEHHBIC
PAABL

25. Crenennsle psiibl. Painyc cX0AMMOCTH CTEIIEHHOTO psijia.

26. Paznoxenue ¢yHKUMM B CTereHHOM psia. IIpumeHeHue cTeneHHbIX
PSI0B K MPUOIMKEHHBIM BBIYMCIICHUSIM.

Pasnen 3. BBeneHue B TEOpUIO BEPOATHOCTEH W MaTEMaTHYECKYIO
CTaTUCTUKY

27. DOnementsl koMOuHaTtopuku. CiyuaitHble coObiTHs. Omnepanuu Haja



coObITusiMU. Kiaccuyeckoe W TeOMETPUYECKOE OINPEAECICHUE BEPOATHOCTH.
Teopembl CI0KEHUSI U YMHOXKEHUS BEPOSTHOCTEH.

28.
baiieca.
29.

TEOpPEMBI B cxeMe bepHyIuu.

30.

AUCKPCTHBIX CJ'Iy‘-IElfIHBIX BCJINYHH.

31.

JIuCKpeTHbIE CIIy4yalHbIE BEJIUYUHBL.
CIIy4YallHbIX BEJIMYMH M €€ CBOWCTBA.

OCHOBHBIE 3aKOHBI

BEPOSATHOCTEN HENPEPHIBHOM CITyYaliHOM BEJIMYMHBI U €€ CBOMCTBA.

32.

[IpuMepbl OCHOBHBIX paCIpPEICICHUN CITyYailHbIX BEJIUYHH.

33.

['eHepanbHasi COBOKYIIHOCTh M BBIOOpKA.

HetictBus Hax coobITHsIMU. DOpMyITa MoJHON BeposiTHOCTH. Dopmyria
Cxema wucnbeitannii beprymnu. ®@opmyna bepuymm. IlpenensHbie

QOyHKIMA pacnpereeHUs
pacupeneneHus

HCHpepI)IBHBIG CﬂyqaﬁHBIC BEJIMYUHBI. I1IOTHOCTH PacpCcaciICHus
Yucnosbie XApaKTCPUCTUKHU cnyqaﬁme BCJIMYMH U HX CBOMCTBA.

Cratuctuueckuii  psg

pacnpenenenus. ['papuyueckoe npeactaBieHUEe BHIOOPKHU: TMCTOTPaMMa, MOJUTOH

qacCTOT.

34. OOpaboTka pe3yJbTaTOB JKCIIEPUMEHTA, OMPEIACICHUEC TOYCUHBIX
OIICHOK YHUCJIOBBIX XapaKTEPUCTUK U TApaMEeTPOB paclpeliesieHus] TeHepaIbHOM

COBOKYIIHOCTH.

3.5. TemaTuyeckuii MJ1aH JJa0OPATOPHBIX padoT
JlaHHbIi BUA pabOTHI HE MPEyCMOTPEH YUEOHBIM IJIAHOM

3.6. KypcoBoii npoekT /kKypcoBasi pa6ota
JlanHbIi BUA pabOTHI HE MPETyCMOTPEH YUEOHBIM IJIAHOM

4. OueHuBaHUE Pe3y/IbTATOB 00y4eHUs!
OueHuBaHue pe3yJbTaTOB OOYYEHHUS MO AUCIUIUIMHE OCYIIECTBISETCS B
paMKax TEKYILIEr0 KOHTPOJISI M NPOMEKYTOUHOM aTTECTAlUH, MPOBOJAUMBIX II0

oamnsHO-perTuHroBoi cucreme (bPC).

[IIkana oueHKH pe3yabTaTOB O0YUEHHUS 10 AUCIUILUIMHE:

YpoBeHb chHOpPMUPOBAHHOCTH
WHAMKATOpa KOMIIETEHIIMHU
N o Hixe o
Beicoknii| Cpennuit R Husknii
Kon 3ammanu- 25 PEAHCTO
oT 0
Kox  (unaukaro pOBaHHBIC 10021 or 70 1o 84 | ot 55 10 69 | ot 0 10 54
KOMIIe- pa pe3yabTaThl
TEHIIUU |[KOMIIETCH 00y4enus 110 Illkana oneHnBaHUs
LIUHA HACITUIIIIHHE HEYJOB-
a1 YIOBJIET- YA
OTIIMIHO XOPOIIIO JIETBOpU-
BOPHUTEIBHO
TEIBLHO
3a4TEHO HE 3a4TE€HO
3HATh:
MIOHSITUE MATPHUIIBI, CBO60}I JOCTAaTOYHO IIJI0XO0 HE 3HaACT
i | HO W B | IOJHO 3HAeT | ONHCHIBAET
OIK-2 | OMK-2.1 | onpenencuue obpatHoOI
MAaTPHIIBI, TOHATHE IIOJIHOM R MHOTI'0O
paHra MaTpUIIbL; 00BeMe ommOOoK
MOHSTHE 00 3HAeT




oTpeieTuTENe
MaTpHLIbl, CBOMCTBA
onpeaenuTencii; oomui
Bua CJIAY; mpaBuiio
Kpamepa ans pemenus
CJIAY; MmaTpuuHbIi
metoA perenus: CJIAY;
KpuUTEpUit
coBmectHocTu CJIAY;
Meron ["aycca; monstue
BEKTODA;

pa3IMYHBIC BUIBI
YpaBHEHUH NPSIMBIX Ha
IJIOCKOCTH; Pa3InyHbIe
BUBI YpaBHEHHUN
IIJIOCKOCTH B
MIPOCTPAHCTRBE;
CHOCOOBI 3a1aHuUs
psAIMOM B
MIPOCTPAHCTRBE;
YpaBHEHUS TUHUN
BTOPOTO TTOPSIIIKA;
MTOHSTHE TIpeiena
MOCIIEI0BATEIEHOCTH U
(hYHKITUH B TOUKE;
TTOHSTHE
HEIMPEePBIBHOCTH
(hyHKITUH B TOYKE U HA
MHOJKECTBE; IIOHATHE
MPOU3BOJIHOM, €€
reoMeTPUYECKU I
CMBICI; TIOHSTHE
HEOIPEJIETEHHOTO U
ONPEACIEHHOT O
WHTETpaJioB, UX
CBOWCTBA; TIOHATHE
(hyHKITUN HECKOJIBKUX
MIEPEeMEHHBIX, YACTHBIX
MIPOM3BOAHBIX (DYHKITUU
HECKOJIBKHX
TIEPEeMEHHBIX; TIOHATHE
G hepeHITnaAITEHOTO
YpaBHEHUs, OCHOBHbBIE
THUIIBI

g depeHInaTbHBIX
YpaBHEHUI NIEPBOTO
MOPSAIKa; TIOHATHE
YHCIIOBOTO U
CTETIEHHOTO PSAa;
OCHOBHBIE TIPU3HAKH
CXOAMMOCTH YHCIIOBBIX
PAA0B; OCHOBHBIE
MOHATHS U
OIpeETIEHNs TEOPUU
BEpOSITHOCTEH U
MaTeMaTHYECKOM
CTaTHCTHUKU:
KJIACCHYECKOe U
reOMEeTPHYECKOe
OTIpeIeTICHHS




BEPOSITHOCTH,
OCHOBHBIE ()OPMYJIBI;
MOHSTHSA AUCKPETHOU U
HEIPEPBIBHON
CIIy4alHBIX BEIHYHH,
TEHEPAILHON U
BBEIOOPOYHOH
COBOKYIHOCTEH,
TOYEYHBIE OLIEHKN
apaMeTpoB
pacnpeneseHusl.

YMETh:

BBINOJIHSATD JEHCTBUS
HaJ MaTpHLaMy;
HaXOAUTh MaTpUILy,
00paTHYIO TaHHO;
HaXOIUTb PAHT
MAaTpHIIbl; 3aMKCHIBATH
B MaTpU4YHOH (hopme
CHUCTEMY JIMHEHHBIX
YPABHEHUI; IPUMEHSITh
pa3NUYHbIC METO/BI
pemenus CJIAY;
BBIUUCIISITH CKAISAPHOE,
BEKTOPHOE, CMEIIaHHOE
MIPOU3BEICHHE
BEKTOPOB; CTPOUTh
YpaBHEHUS MPSAMOi
JIMHWUYU Ha TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHS IUIOCKOCTH
B IPOCTPAHCTBE,
KpPHUBBIE BTOPOTO
MOpPSI/IKA; HAXOUTh
yroJl M@Ky MPSMbIMHU,
TUIOCKOCTSIMH,
paccTosiHuE OT TOUYKH
JIO TIPSIMOM 1
IJIOCKOCTH;

HAaXOJUTh 00J1aCTh
ornpeneneHus QyHKLINH,
uccien0BaTh GYHKLIUIO
Ha CHMMETPHYHOCTH;
BBIYUCIISTH MIpeaes
MOCJIEI0BAaTEILHOCTH U
(YHKLIUH B TOUKE;
BBIYUCIISITH
MIPOU3BOTHBIE
JJIEMEHTAPHBIX
(yHKIMIT; HAXOIUTH
9KCTPEMYMBI (DyHKITHH,
HauOoJbIIee U
HaMMEHbIIIee 3HAYCHNE
(dhyHKIIMN Ha
MHOYECTBE; BBIYHCIISTh
nepBooOpa3HbIe
¢byHKIUY (B
MPOCTEHIINX Caydasx);
BBIYUCIISITD
OTIpeicIICHHbIE

yMeeT

BBIITOJIH
aTh 0e3
[0)1185(310) 4

BBIMIOJIHSIET C
HE3HAYUTED
HBI MU
omuoOKaMu

BBIIIOJIHSAET
¢ 0OJIBIINM
KOJINYECTB
oM
OHIMOOK

HC YMCCT




WHTETpaJibl; IPUMEHATh
HHTETpaJIbl K PEILICHUIO
MIPOCTBIX MPUKIATHBIX
3ajady;

HaXOJUTh YacTHBIE
npoussoansie OHIIL,
YacTHbIE TPOU3BOIHBIE
BBICIIAX MOPSIKOB,
skctpeMmymbl OHIT;
HCCIIEIOBATh Ha
CXOAVMOCTb YUCIIOBBIE
PAABL; HAXOAUTH PagycC
CXOOUMOCTH
CTETIEHHOT 0 PsiAa;
3aMuChIBaTh
MaTeMaTHYECKYyIO
[TOCTaHOBKY THUITOBBIX
TEKCTOBBIX 33/1a4;
COCTaBIIATh
MaTeMaTH4YecKue
MOJIEH TIPOCTHIX 33/1a4
peaNbHBIX IPOLECCOB U
MIPOBOANTB X aHAIIN3;
BEIOMpATh METOT
peLIeHUs] TUIIOBOM
3aJ1a4M; pelaTh
CTaHJapTHBIE 3a]1a4H C
HCIIOJIb30BaHUN
¢dbopmyn Teopun
BEPOATHOCTEN U

MaTeMaTUYEeCKOMN

CTAaTUCTUKU.

BJIAJICTh:

HaBbIKAMU BJIajeeT | BiIajaeeT B | BIajieeT HE
YIOTpeOIeHus B JOCTaTOYHO ciabo, BIIAQJICET
MaTeMaTHIEeCKOH IONHOM | M 0OBeMe JIOTTyCKaeT
CHMBOJIAKH TS o0beme MHOTO

BBIpaKEHHUS OILIHGOK
KOJIMYCCTBCHHBIX U

KAa4C€CTBCHHBIX

OTHOLICHUH 0OBEKTOB;
HaBBIKAMHU CHMBOJIbHBIX
peoOpazoBaHuit
MaTeMaTHYECKIX
BBIPAKECHUI;
3aIlUCHIBATh
MaTeMaTHYECKYIO
[IOCTaHOBKY THIIOBOM
TEKCTOBOM 3aJ1a4H;
HaBBIKAMH TTOCTPOCHHUS
rpaduKoB
JJIEMEHTAPHBIX
(hyHKIMIT; HABBIKAMHU
WCTIOJIb30BaHHUS
rpaduKoB, TAOIUII IPH
peLIeHUH 33/1a491 U
MPOBEICHUH aHATIN3a
HalJIEHHOTO PELICHNS;
OCHOBHBIMU
AHATTMTUYESCKUMHU




METOAAMH PEIICHHS
anrebpanvecKux
YpaBHEHUHN M CUCTEM
anreOpanvecKux
YPAaBHEHUM;
OCHOBHBIMU METOIaMH
g hepeHIpoBaHus,
WHTETPUPOBAHHUS
(hyHKITHIT; OCHOBHBIMH
METOIaMH TTOHCKA
aKcTpemMyMa QyHKIHH
OJTHOM M HECKOJIBKUX
MEPEMECHHBIX;
METOIaMHU
CTaTUCTUYECKOM
00pabOTKH pe3yIbTaTOB
9KCIIEPUMEHTOB;
METOAaMH aHaIN3a u
MpeaCcTaBICHUS
CTaTUCTUYECKUX
JTAHHBIX.

OueHouHble MaTepuansl Ui IMPOBEACHHUS TEKYIIETO KOHTPOJIA M
IIPOMEKYTOUHOM arrectauuu npuBeneHsl B [Ipuinoxkennn k pabodeid mporpamme
JVCHUTUIAHBIL.

[TonHbBINA KOMIUIEKT 33JJaHUi U MAaTEPHATIOB, HEOOXOAUMBIX ISl OLICHUBAHUS
pe3ynbTaTOB 00YUYEHUS MO NUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCTHILIHHbI

5.1. YueOHO-MeTOANYECKOE 00ecIIeYeHue

5.1.1. OcHoBHas nuTEparypa
1. Bynaeix, I'. M. COOpHUK 3a7a4 U yHOpaKHEHHH MO BBICIIEH MaTeMaTHKE:

yueOHOoe mocobue mis By3oB / I'. M. bymmeik. — 2-¢ m3a., crep. — CaHKT-
[TerepOypr: Jlanp, 2022. — 332 c¢. — ISBN 978-5-8114-9473-6. — Tekcr:
IEeKTpOHHBIN //  JlaHb:  2yekTpoHHO-OuOnMoreunas cucrema. —  URL:

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

2. I'annueBa, A. B. Teopust BeposTHOCTE#l: ydyeObHoe mocobme / A. B.
[NaanueBa. — Cankt-IletepOypr: Jlans, 2022. — 144 c. — ISBN 978-5-8114-
2380-4. — TekcT: 31ekTpoHHbIH // JIaHb: AIEKTPOHHO-OMOIMOTEUHAs cCUCTeMa. —
URL.: https://e.lanbook.com/book/209762;

3. T'aremok, O. B. IlpakTukyM mo Teopuu BEpOSITHOCTEH M MAaTeMaTHYECKOU
cratuctuke / O. B. I'aremoxk, H. B. MantokoBa. — Cankrt-IlerepOypr: Jlansb, 2022.
— 132 c¢. — ISBN 978-5-8114-9842-0. — Texkct: saekTpoHHbIH // JlaHb:
AIIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/238706;

4. Topnau, b. A. Marematuueckuii aHanuz: yueoHoe nocodue / b. A. I'opnau.
— Camnkr-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. I'opnau, b. A. JluneiiHas anrebpa U aHAIMTHYECKAs] TE€OMETpHUs: YUCOHHK
st By30B / b. A. T'opnau. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2022, —
300 c. — ISBN 978-5-507-44063-4. — Tekct: »nekTpoHHBIN // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/208664;

6. Topnau, b. A. Jluneitnas anrebpa u ananutuyeckas reomerpus. [lpaktukym
JUTSI CTYJICHTOB TEXHUYECKHX W AKOHOMHUYECKUX CICIHAIBHOCTEH BY30B: Y4eOHOE

nocob6ue 1t By30B / b. A. T'opnau, E. I1. PocroBa. — Cankt-IlerepOypr: Jlansb,
2021. — 144 c. — ISBN 978-5-8114-6737-2. — Texct: snexTpoHHbI# // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cucTema. — URL:

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

7. Kpemep, H.III.. Marematuka /111 9KOHOMUCTOB M MEHeEKEpoB. [IpakTukym
(nnst 6akanaBpoB): YueOnoe nocobue / H.III. Kpemep, b.A. [lytko, 1.M. Tpurmus,
M.H. ®puaman — Mocksa: KuoPyc, 2017. — 479 c¢. — (ana 6akanaBpoB). —
ISBN 978-5-406-03462-0-M-2018. — URL: https://book.ru/book/927668 —
TeKCT: ANEeKTPOHHBIH;

8. Ilytko, b. A., MaremaTuka ijisi 5)KOHOMHUCTOB U MEHEKEPOB.: yueOHUK / b.
A. Ilytko, . M. Tpumun, M. H. ®puaman; nox obmr. pex. H. III. Kpemepa. —
MockBa: KuoPyc, 2022. — 479 c¢. — ISBN 978-5-406-09054-1. — URL.:
https://book.ru/book/942128 — TekcT: IeKTPOHHBIN.

5.1.2. JlomorHUTENBbHAS TUTEpaTypa
1. Bexnemuines, [I. B. Kypc ananutudeckoit reoMeTpuu 1 JMHEHHON anreOphl:

yueonuk mist By3oB / JI. B. beknemumeB. — 19-e wm3m., crep. — CaHKT-
[TerepOypr: Jlanp, 2022. — 448 c¢. — ISBN 978-5-8114-9223-7. — Tekcr:
NIEeKTPOHHBIN //  JlaHb:  3yekTpoHHO-OuOnMoTreuHas cucrema. —  URL:

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

2. COOpHMK 3aJad 10 aHAJUTHYECKOW TeoMeTpuM U JMHEHHOUW anreope:
yueOHoe mocobue jis By3oB / JI. A. beknemumieBa, JI. B. bexnemumies, A. FO.
[TerpoBuu, . A. YUybapoB. — 9-e usn., crep. — Cankr-IletepOypr: Jlans, 2022.
— 496 c. — ISBN 978-5-8114-9224-4. — Texkct: »nekTpoHHbIN // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/190976;

3. Beicmas matemaTtnka. CTaHgapTHBIC 33Ja4d ¢ OCHOBAMU TEOpUHU: ydeOHOE
nocobue s By30B / A. 1O. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. —
3-e u3x., crep. — Cankr-IlerepOypr: Jlans, 2022. — 188 ¢. — ISBN 978-5-8114-
9437-8. — Tekcr: anekTponHbii // JlaHb: 31eKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/195419;

4. Topnau, b. A. Teopuss BepOSITHOCTE W MaTeMaTU4yecKash CTATUCTHKA:
yauebHO-MeTonnyeckoe mocodue / b. A. T'opmau. — Canxr-IlerepOypr: Jlans,
2022. — 320 c¢. — ISBN 978-5-8114-1429-1. — Texcrt: snexTpoHHsbIi // JlaHb:
AIIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:


https://e.lanbook.com/book/211079
https://book.ru/book/927668
https://book.ru/book/942128

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

5. T'opmau, b. A. luddepennupoanue: yueOnuk / b. A. I'opmau. — CaHkT-
[TetepOypr: Jlanwp, 2022. — 348 c. — ISBN 978-5-8114-2715-4. — Tekcr:
MEKTPOHHEIN //  JlaHb:  anekTpoHHO-OMOnMoTeunas cucrema. —  URL:
https://e.lanbook.com/book/210074;

6. Ukpsaauxos, B. U., Beicimas marematuka. [Ipaktukym: yuebHoe mocoobue /
B. U. Ukpsuuukos, 2. b. IIeapu; nox pen. B. H. Makcumenko. — Mockaa:
KunoPyc, 2023. — 436 c¢. — ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TekcT: 31eKTPOHHBIH;

7. Tarapuuxos, O. B., Teopust BeposTHOCTE U MaTeMaTH4ecKas CTaTUCTUKA
111 9koHOMHUCTOB.: yueOHuk / O. B. Tarapuukor, E. B. IlIBen. — Mocksa:
KunoPyc, 2022. — 206 c¢. — [ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — TekcT: 3JIeKTPOHHBIN;

8. Xycuytnuuos, P. III. COopHUK 3amad MO Kypcy TEOPUU BEPOATHOCTEH H
MaTeMaTHYeCKON CTaTUCTUKH: ydeOHoe mocooue / P. IIl. XycHyTnmHOB. — 2-€
u3n., ucnp. — Cankr-IlerepOypr: Jlanp, 2022. — 320 ¢. — ISBN 978-5-8114-
1668-4. — TexkcT: 2nexTpoHHBIN // JIaHb: 3EKTPOHHO-OMOIMOTeUHAsI CHCTEMa. —
URL.: https://e.lanbook.com/book/211733.

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. ITopran «OTKpBITOC 0OpazoBanuey, http://npoed.ru;

2. DNEeKTPOHHBIN y4eOHBII Kypc «Maremartuka OK»,
https://Ims.kgeu.ru/course/view.php?id=1093
3. DNEeKTPOHHBIN y4eOHbIN Kypc «Maremaruka (BDO)»,

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

5.2.2. llpodeccronanbubie  6a3bl  aaHHBIX/HPOPMAIIMOHHO-CITPABOYHBIC
CHUCTEMBI

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

2. Emunoe okHO  mocTyma K oOpa3oBaTeIbHBIM  pecypcam,
http://window.edu.ru/;

3. HaumonaabpHas sJ1eKTpoHHas ouoimoTeka, https://rusneb.ru/.

5.2.3. JIuniecH3MOHHOe W CBOOOJHO  PaCIpOCTPaHSAEMOE TMPOrPaMMHOC
obecrnieueHUe UCITUTIIINHBI

No HaumeHoBaHnue Ornncanne PexBusurtet
o /;1 IPOTPaMMHOTO MIOITBEPIK TAOIIIX
obecrieyeHus JIOKYMEHTOB



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/

CucreMma aBTOMaTU3aUU

I'V 3npaBooxpaneHus

OuOJIMOTEK, OTBEYAIOIas BCEM "PecmyOnukanckuit
"UPBUC 64 (MomynbHas | mexayHAPOIHBIM TPEOOBAHUAM, | MEIUIUHCKHIA
nocraBka): APM MPEIbABISAEMBIM K COBPEMEHHBIM | OHOJIMOTEYHO-
"Hurarens", APM OUOJIMOTEYHBIM CHCTEMAM UH(OPMAIMOHHBII
"Kuaurossiiaua” ueHTp" Ne61/2008 ot
17.06.2008 Heuckn.
1paBo . beccpoyHo
Windows 7 [Tons3oBarenbckas onepanronHas | "3A0 '”'":l'"aKcHeT-
TpoteccHoHambHAs cucrema Cepauc"" NelIO-JINL]
(cepTudunupoBanHas 0000/2014 ox
OCTIK) 27.05.2014 Heuckn.
npaBo. beccpouno
Cucrema noucka napopmanuu B | CBOOOHAS TUTICH3US
Bbpayzep Chrome CCTH MHTEPHET Hewuckn. npaso.
beccpouno
ITO st 3 heKTUBHOTO OHJIAMH- CBo00OoOIHAas JINLIEH3USA
LMS Moodle B3aUMOJICUCTBUS TIpenoiaBaress u| Heucki. mpaso.

CTYIEHTA

beccpouno

Adobe Flash Player

[MoakmroyaeMblil MOTYIb TS
Opay3epa U Cpe/ibl BHITOTHEHUS

CBo0OoHAs THULIEH3US
Hewucki. npaso.

BE0 -IIPUIOKEHUN beccpouno
[TakeT nporpaMMHbIX IpoAyKTOB | 3A0
Office Professional Plus | comepsxarmuii B cebe "CodrJlaitaTpeiin"

2007 Windous32 Russian
DiskKit MVL CD

HeoOXoauMbIe O(DUCHBIC

Ne225/10 ot 28.01.2010

IIPOrpaMMBbI Hewnckn. npaso.
beccpoyno
[Taker nporpaMMHbIX TpoAykToB | 3A0
Office Standard 2007 COZlepIKaIIHii B cebe "CodrJlaitnTpeiin"
Russian OLP NL HEOoOX0AMMbIe O(UCHBIC Ne21/2010 ot

AcademicEdition+

pOTrpamMMbI

04.05.2010 Heuncxk.
npaBo. beccpoyHo

6. MaTepHaJbHO-TEXHUYECKOE o0ecneueHue TN CHUNIMHbI

HaumenoBanue HaumenoBanue yuebHoM
BUJIa y4eOHOI ayJUTOpHUH, [TepeueHb HEOOXOIMMOTO OOOPYIOBAHUS U
paboThI CHelraln3upOBaHHON TEXHUYECKHUX CPENICTB O0YUCHUS
nabopaTtopuu
Jlexuun VYuebnas aynutopus it | Crnenuanu3upoBaHHas — yuyeOHas — meOenb,
MIPOBE/ICHUS 3aHITHN TEXHUUYECKUE CPECTBA OOYUEHHUS, CITyKallue
JIEKIIMOHHOT'O THIIA JUIs TIpeJCTaBieHus ydeOHOH wuHpopmanuu
OonbiIol  ayautopuu  (MyJIbTHUMEIUHHBIN
IPOEKTOp, KOMIIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTPAIIMOHHOE 00OpyAOBaHUE, y4eOHO-
HarJsiiHble mocoOus
[IpakTnueckue VYyeOnast aynutopust ans | CrnenumanusupoBaHHass — yyeOHas — MeOelb,
3aHATUSA MIPOBE/ICHUS 3aHATUI TEXHUYECKHE CpeacTBa o0yueHHs
CEMHUHApPCKOIo TUIA, (MyJIBTUMEIMAHBIA  TIPOEKTOpP, KOMIIBIOTEP
IPYIIIOBBIX U (HOYTOYK), 9KpaH) U 1p.
VH/IMBUYaIbHBIX
KOHCYJIbTallUH, TEKYILETrO




KOHTpPOJISL U

MPOMEKYTOYHOMN
aTTecTaluu
CamocrositenbHast | KommnbroTepHbiit kimace ¢ | Cnenuanu3upoBaHHas yueOHas mebenb Ha 30
pabora BbIx0JIoM B HTepHeT B- | mocamounbix  mecT, 30  KOMIBIOTEPOB,
600a TEXHUYECKHE cpencTBa oOyJeHus
(MynbTUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), JKpaH), BHJICOKAMEPHI,

IIPOrpaMMHO€E 00ecTieyeHNE

Crnennanu3upoBaHHasi MeOeb,
KOMIIBIOTEpPHAst TEXHUKA C BO3MOYKHOCTBIO
BBIX0/1a B MIHTEpHET 1 obecrieueHreM
nocryna B OMOC, 3kpaH, MyJIbTUMEAUNHBII
IPOEKTOP, IPOrpaMMHOE 00ecIieueHHe

YuTaneHbIN 31
OUOIUOTEKHU

7. OCO0OeHHOCTH OpPraHM3aluM 00pPa30BATE/IbHOI JAesITeJIbHOCTH IJIA
JIMI] ¢ OTPAHMYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJINI0B

Jlula ¢ orpaHMYEHHBIMH BO3MOXKHOCTSMHU 370poBbsi (OB3) u uHBamuapl
UMEIOT BO3MOXKHOCTh OECHPEISITCTBEHHO TIepeMeNnarbcs U3 OJIHOTO Yy4eOHO-
71a0b0pPaTOPHOTO KOpITyca B IPYTOM, MOJHATHCS Ha BCE ATAXH y4eOHO-Tab0paTOPHBIX
KOPITYCOB, 3aHUMAThCsl B YYEOHBIX W MHBIX MOMEHICHUSX C YUYE€TOM OCOOCHHOCTEH
NCUX0()U3NIECKOTO PA3BUTHS U COCTOSIHUS 3/I0POBBAI.

Jns oOyuenus nui ¢ OB3 u MHBaIUIOB, MMEIOIIMX HAPYIICHUS OMOPHO-
JIBUTATEJIBHOTO armapara, 00ecredeHbl YCI0BUS OSCIPENITCTBEHHOTO JOCTYIA BO
Bce yueOHbIe momenieHus. MHdbopMmanus o crneruagbHbIX YCIOBUSIX, CO3JaHHBIX
s oOydaronuxcss ¢ OB3 u MHBanauaoB, pa3MeEIeHa Ha CalTe YHHBEPCHUTETa
www//kgeu.ru. Tmeercs BO3MOXKHOCTH OKa3aHHWA TEXHHYECKOM  IIOMOIIM
aCCHCTEHTOM, a TaKXKe YCIIyT CypIOTIEPEBOAUYUKOB 1 TH(IOCYPAOTIEPEBOTIYHNKOB.

Jns amantaumu K Bochnpusthro Jjuuamu ¢ OB3 u uHBanmpamu ¢
HapyIIEHHBIM CJIYyXOM CIPABOYHOrO, Y4Y€OHOTO MaTepuajia MO JAUCIUIINHE
o0ecrieunBatOTCs CIAEAYIONIUE YCIOBUS:

- I JIy4dlied OpUEHTallud B ayJAUTOPUU, TPUMEHSIIOTCS CHUTHAJIbI
OTIOBEIIEHHUS O Hayaje U KOHIIE 3aHSATHS (CJIOBO «3BOHOKY MUIIETCS HA JJOCKE);

- BHUMaHHME CJIa00CIbIIIaIero o0ydJaromerocss MPUBICKAETCS TMeAarorom
YKECTOM (Ha IIJIeHO KJIaJEeTCs PyKa, OCYIECTBIISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBasi ¢ OOyYaroIIMMCS, MEJArorH4ecKuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHUMH IMPEII0KCHUIMH, oOecreurBas BO3MOXKHOCTD
YTEHUS TI0 TyOaMm.

KomneHcanusi 3aTpyJHEHUI pEUEBOr0 W HHTEIUIEKTYAJIbHOTO Pa3BUTHUS
C1a0O0CBIIAIIIX 00YYaIONTUXCS IPOBOAUTCS TTYTEM:

- UCTIOJIb30BAHUSI CXEM, AUATPAMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTALIMI
C TUMEPCChUIKAMU, KOMMEHTHUPYIOIIUMHU OTJEIbHbIE KOMIOHEHThI H300paKCHHUS;

- PEryJIIPHOTO TPUMEHEHHUs YOpaKHEHUNW Ha rpaduyueckoe BbIJICICHUE
CYIIECTBEHHBIX ITPU3HAKOB MPEIMETOB U SIBJICHUI;

- o0ecrieueHus BO3MOXKHOCTH JIJI1 OOy4Yaromerocss IMOJY4YUThb aJPECHYIO



http://www.kgeu.ru/

KOHCYJIbTAILIMIO TI0 3JIEKTPOHHOMU MOYTE 10 MEPE HEOOXOIUMOCTH.

Jnsa anmantamuu K BocmpustTHio Junamu ¢ OB3 u wuHBanmumamm ¢
HapYIICHUSAMH 3PEHUSI CIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHCKOTO MaTepHaa,
IPEeIyCMOTPEHHOTO  00Opa3oBaTeNbHOM  MpOrpaMMOd  TO  BBIOpAaHHOMY
HAIPAaBJIEHUIO MOJITOTOBKH, 00ECTIEUNBAIOTCS CIEAYIOUINE YCIOBUS:

- BeJleTcsl ajanTtanus o(QUIMaIbHOrO caiWTta B cetu MHTEepHET ¢ ydeTom
0COOBIX TMOTpeOHOCTEH WHBAJIMAOB IO 3PEHHUIO, OOECIEeUMBACTCA HaJIHUMe
KpynHOUIPpU(TOBOM CipaBOYHON MHPOPMAIIUU O PACTIUCAHUN YUEOHBIX 3aHSATUH;

- IeIaroru4eckuii  paboOTHHUK, ero coOeceHUK (MPH HEOOXOJAMMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUM, TMPEACTABISAIOTCS OOYydYaloIUMCs, MOpPU 3TOM
KaXKJIbIM pa3 Ha3bIBaCTCs TOT, K KOMY IEJaroru4eckuii paboTHUK 00palaercs;

- IEHCTBUS, JKECThI, NEPEMEILEHUS TIe1aroTHYeCKoro paboTHUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyatHas WHQOpMaLMs MPEAOCTaBIAeTCS KpynHbIM mpudpTom (oT 18
MYHKTOB), TOTAJIHHO O3BYUHBACTCS;

- o0ecreurBaeTCcs HEOOXO0IUMbI YPOBEHb OCBEIICHHOCTH MTOMEIIEHUI;

- IPEIOCTABIIAECTCA BO3MOKHOCTh HCIOJB30BaTh KOMIBIOTEPHI BO BpEMs
3aHSTUN U MPaABO 3aUCU 00BSICHEHU Ha TUKTO(DOH (110 JKEJIAHUIO0 00yYaroIuXCs).

dopMa TPOBEACHUSA TEKyIIEW W NPOMEKYTOUYHOM AaTTEeCTAMHd  JJIs
oOyuatomuxcst ¢ OB3 1 UHBaIUAOB ONpeeNsaeTCs NeJarornyeckuM pabOTHUKOM B
COOTBETCTBHUH C y4eOHbIM T1aHoM. [Ipu HeoOxomumocTu obOyyvaroremycs ¢ OB3,
UHBAIMIY C YYETOM HUX HWHIUBUAYAIbHBIX ICUXO(PU3UUYECKHX OCOOCHHOCTEH
JIaeTCsl BO3MOYKHOCTD ITPOUTH MTPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCbMEHHO Ha
OymMmare, MUCbMEHHO Ha KOMIbIOTEpe, B (OpMe TECTUPOBAHUS U T.M., JIUOO
IPEIOCTABIISECTCS AOMOJHUTEIBHOE BPEMs JUIsl TIOATOTOBKH OTBETA.

8. MeTonuyeckue  peKkOMeHAalMu Ui [penojaBartesieil 1o
OPraHM3aluy BOCIIUTATEIbHON padoThI ¢ 00YyYAIOLIIUMHUCH.

Metonuueckoe obecrieueHHMe Tpolecca BOCIHUTAHUS — OOyYaroIIMXCs
BBICTYNIa€T OJHUM U3  OMNpeNesoumx (akToOpoB  BBICOKOTO  KauecTBa
oOpaszoBanus. [IpenonaBarens By3a, JEMOHCTPUPYsI BBICOKHI MPOPECCHOHATH3M,
SPYAMINIO, YETKYI0 TPaKJAHCKYH MO3ULHUI0, CAMOAMCLUMIUIMHY, TBOPUYECKUN
NOAXOA B pEHIeHHH MNpodecCHOHANbHBIX 3a7a4, B XoJie 00pa3oBaTeIbHOTO
npoiiecca crnocoocTByeT GOPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanuzaumu JUCUUIUIMHBI MPENOAABaTENb MOXET MCIOJIb30BATh
CJIEIyIOLIME METO/Ibl BOCIIUTATEIbHOM PabOTHI:

- MeTO/Ibl (POPMUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCHYT, BHYIICHUE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, MPUMEP, CAMOKOHTPOJIb, paccKa3, COBET,
yOexIeHrue 1 ap.);

- METOJIbl OpPTaHU3alUU JESTEIbHOCTH U (POPMHUPOBAHMS OMBITA MTOBEACHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, MeAarornyeckoe TpeOoBaHMEe, MOpPYUEHUE,
IpUy4YeHHE, CO3/1aHNE BOCTIUTHIBAIOLINX CUTYALUN, TPEHUHT, yIPaXXHEHHE, U JIp.);

- METOJbI MOTHUBALIUU JACATEIBHOCTH U MOBeAeHUs (000peHHe, MOOIIpEeHHe
COLIMAJIBHOM AaKTUBHOCTH, NOpPULAHWE, CO3/IaHWE CHUTyalUud YycIiexa, CO3JaHue
CUTYaIUH 17151 SMOIIMOHAIbHO-HPABCTBEHHBIX MEPEKUBAHUI, COPEBHOBAHHUE U JP.)



IIpn peanuzanuyM JOUCUMIUIMHBI IIPENOAABATENb JOJDKEH YYUTHIBATH
CJIEYIOLIME HAIIPABJICHUS BOCIIUTATEIILHON ACATCIBHOCTH:

I padsicoanckoe u nampuomuueckoe ocnumanue:

- popmupoBaHue y 0Oy4YarOIMXCsl IIETOCTHOIO MHPOBO33PEHUS, POCCHICKOM
UJICHTUYHOCTH, YBAXKEHUS K CBOEH ceMbe, 00ILIECTBY, TOCYAAPCTBY, IPUHSTHIM B CEMbE
U OOIIECTBE JyXOBHO-HPABCTBEHHBIM U  COIMOKYJIBTYPHBIM LIEHHOCTSIM, K
HALIMOHAJIBHOMY, KYJBTYPHOMY M HCTOPUYECKOMY HACIEAWIO, (POPMUpPOBAHHE
CTPEMJICHHS K €I0 COXPAHEHUIO U PAa3BUTHIO;

- popmupoBaHre 'y OOydYarOIIMXCS AKTMBHOW TPaKIAHCKOM  IMO3ULMH,
OCHOBaHHOM Ha TPAJULMOHHBIX KYJIBTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX LIEHHOCTSIX
POCCHUICKOro OOLIECTBA, /1715 MOBBILEHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIN30BbIBATH
CBOM KOHCTUTYLIMOHHBIE TIpaBa 1 00s13aHHOCTH;

- pa3BUTHE TMPABOBOM M  TMOJUTHYECKOH KyJbTypbl OOydYaroliuxcs,
pacmMpeHrne KOHCTPYKTHUBHOI'O y4acTHsl B NPUHATHH PELICHHM, 3aTParuBaroIINX
UX TpaBa M MHTEPECHl, B TOM YHUCJIE B PA3NIMYHBIX (hOopMax caMOOpPraHHU3aLUH,
caMOyIpaBJieHUs, OOLIECTBEHHO-3HAYUMOM I€ITEIbHOCTH;

- popMHUpOBaHME MOTHBOB, HPABCTBEHHBIX MW CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOUIMX  MPOTHBOCTOATH  3KCTPEMHU3MY,  KceHodoOuwu,
JUCKPUMHUHALIMM TI0 COLMAIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAJIbHBIM
IPU3HAKaM, MEXITHUYECKON M MEKKOH(PECCHOHAIBHONW HETEPIUMOCTH, APYTHUM
HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe gocnumarue:

- BOCIIMTAaHWE YYBCTBA JOCTOMHCTBA, YECTH U YECTHOCTU, COBECTIMBOCTH,
YBAKECHUS K POAUTENSAM, YUUTEISM, JIFOASAM CTAPIIErO IIOKOJICHMUS;

- popMHUpOBaHUE NPUHUIUIOB KOJUIEKTUBU3MAa W COJUAAPHOCTH, JAyXa
MUJIOCEPJIUSl U COCTpaJlaHusl, MPUBBIYKU 3a00TUTHCSA O JIIOJAX, HAXOAAIIUXCS B
TPYAHOU )KU3HEHHOU CUTYALINH;

- popMUpOBaHUE CONMAAPHOCTH M YYBCTBA COLIMAIIBHOM OTBETCTBEHHOCTH
[0 OTHOLICHHKD K JIIOASIM C OrPAaHWYECHHBIMH BO3MOXHOCTSIMH 310pPOBbS,
IPEOAOJIEHUE IICUXOJOTMYECKMX OapbepoB MO OTHOUIEHHIO K JIOASM C
OTPaHUYECHHBIMH BO3MOKHOCTSMM;

- popMHpOBaHHE SMOLMOHAIBHO HACBHIILIEHHOTO U JTYyXOBHO BO3BBIIIEHHOTO
OTHOILLEHUS K MUPY, CHOCOOHOCTH M YMEHHUSI TepelaBaTh IPYTHUM CBOM 3CTETUYECKHI
OIIBIT.

KynemypHno-npoceemumensckoe eocnumanue:

- popMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMupoBaHUE yBaXEHUS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOpOJa,
Kpasi, CTpaHblI;

- IOBBIIICHUE TIO3HABATEILHOM aKTUBHOCTH O0YYJaFOIIIHXCS.

Hayuno-obpazosamenvroe socnumanue:

- popMupoOBaHUE y 00YUAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- popmupoBaHuEe yMEHUS TIOTy4YaTh 3HAHUS;

- popmMupoBaHUE HABBHIKOB aHAJIM3a U CHHTE3a WHGOpPMAIIMHU, B TOM YHCIIE B
npodecCUOHAIBHON 00J1acTH.
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N3 conepxanns pasnpena 1
«BBeneHne B JIMHEHWHYIO
anreOpy M aHaJIUTHYECKYIO
reoMeTpuio» yOpaHa Tema
1.4 JIuHeliHblE BEKTOPHBIE
MIPOCTPAHCTBA.

YMEHBIUIOCH KOJUYECTBO
4acoB Ha JieKIMOHHbIC (4
yaca) W  TMPAKTHUYECKHUE

3aHATUA (4 4Yaca) B paznene
1.

03.04.2024

YBEenUUIMIOCh KOJIMYECTBO
4acOB Ha JCKIHMOHHBEIC (4
yaca) W  MPaKTHYECKHUE
3aHsaTHS (4 yaca) B pasuene
3 «BBenenue B TeopHUIO
BEPOSTHOCTEM 151
MaTEeMaTUYECKYIO
CTaTHCTUKYY.

1,3

03.04.2024

N3meneHo conepkanue OM
B COOTBETCTBHH v
M3MCHCHUSIMU B
COJICpYKaHUM TUCITUTUIMHBI.




Ipunooicenue k paboueti
npozpamme OUCYUNIUHbL

DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM IT'OCYJIAPCTBEHHBIA SHEPTETUUYECKHWI YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU S POCCUMCKOMN ®EJIEPALIMNA

KI'2Yy

OLEHOYHBIE MATEPUAJIbBI
10 JUCUMIINHE

b1.0.12 Maremaruka

(Haumenosanue oucyuniunsl 8 COOmeemcmeuu ¢ y4eOHbIM NiaHoM)

r. Kazanp, 2023



OHCHO"IHBIC MaTCpHUaJibl
OLICHHUBAHHA PC3YJIbTATOB O6y‘-ICHI/I$I Ha COOTBCTCTBUC HMHIHUKATOpAM AOCTHKCHUS

KOMIIETEHIIUH.

I10

JTUCIUILIHHE,

MMpeAHa3HAYCHHDBI

JJIA

OrneHnBaHMe pe3yJbTATOB OOYYEHHS IO AWCIMIUIMHE OCYIICCTBIISICTCS B
pamkax tekymiero koutpois (TK) u mpomexxyTouHO# aTTecTaluu, MPOBOIUMBIX
o 6aibHO-peliTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 1
PeiiTuHroBsie nokazarenu
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Pa3nes 1. Beenenue B TK1
. 15 0 15 15
JIMHEHHYI0 aJIredpy
Tect 5 0
KonTponbhas pabota 10 0
Pasnen 2. Beenenune B TK2
. 15| 0 15 15
MaTeMaTHYeCKUil aHAIu3
Tecr 5 0
Konrponbnas pabora 10 | O
Pa3nen 3. BBeneHue B Teopuio TK3
BepOSITHOCTEH U 25| 0 | 25 25
MATeMaTHYEeCKYI0 CTATUCTHKY
Tecr 5 0
Konrponbnas pabota 10 | O
KommokBuym 10 | O
IIpomexyTouyHasi aTTecTanus oM
0-45
(3auer, 3x3amen, KII, KP)
3aaHue MPOMEKYTOUHON 0-15
aTTecTarun
B nucemenHoit popme o
0-30
ometam

2. OnieHOYHbIe MATePUAIbI TEKYIIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTAIUN
[1Ixaa olleHKH pe3yJIbTaTOB OOYUYEHUS M0 AUCIUILIINHE:

Kon 3ammanu-
Kon |ummukaro pOBaHHBIE
KoMIIe- pa pe3yabTaThl
TEHIIUU [KOMIICTCH 00y4YeHus o
105071 TUCITATIIINHE

YpoBeHb ChOpMHUPOBAHHOCTH
WHINKATOpa KOMIIETEHITUH

Bricokuii Cpennuit Hmxe Huzkuii
CpEJIHET0
OTEOSOHO 0170 10 84 | 0T 55 110 69 | 0T 0 110 54




IIxaa oneHUBaHUA

OIlIK-2

OIlK-2.1

HEYJ0B-
YIIOBJIET-
OTJINYHO XOpOLIO JIETBOPU-
BOPUTEIBHO
TEJIbHO
3a4TCHO HE 3a4TCHO
3HaTh:
MOHATHE MATPHULIBL, cB00OOI | IOCTAaTOYHO JIOXO HE 3HaeT
ompeeeHue oOpaTHOM | Ho W B | MOJIHO 3HAET | OMHUCHIBACT
MAaTpPHULBL, IOHSATHE OJHOM , MHOTO
patra MaTpuIlbl, o0beme OIINOOK
ITIOHATHU
onsTHE 00 3HAeT
ompeenuTene

MaTpHLIbl, CBOMCTBA
onpeaenuTencii; oomui
Bun CJIAY; mpaBuio
Kpamepa ans peuienus
CJIAY; MaTpuuHbII
meron pemienust CJIAY;
KpUTepui
coMmectHOCTH CJIAY;
meron ["aycca; moustue
BEKTOPa;

pa3IMyYHbIE BUBI
YpaBHEHUH NPSIMBIX Ha
IJIOCKOCTH; pa3iuyHbIe
BH/JIbl YPABHECHUN
IIJIOCKOCTH B
MIPOCTPAHCTRBE;
CIIOCOOBI 3a/1aHUA
npsIMOii B
MIPOCTPAHCTBE;
YpaBHEHHUS JTMHUAN
BTOPOTO MOPSIIIKA;
MOHSTHE TIpefiena
MOCIIEA0BATEIBHOCTH U
(YHKUIUH B TOUKE;
MIOHSTHE
HEIPEPBIBHOCTH
(YHKIMU B TOUYKE U HA
MHOJKECTBE; TIOHATHE
MPOU3BOJIHOM, €€
FEOMETPUYECKUN
CMBIC; TIOHSTHE
HEOIPEAEIEHHOTO U
ONPEACIEHHOT O
HMHTETPAJIOB, UX
CBOICTBA; MOHATHE
(YHKINH HECKOJBKUX
MIEPEMEHHBIX, YaCTHBIX
MPOU3BOJHBIX (DYHKIUU
HECKOJIbKHX
MIEPEMEHHBIX; TIOHATHE
¢ depeHInaIbHOTO
YpaBHEHHSI, OCHOBHBIE
THUIIBI
mudhepeHInaTEHBIX
YpaBHEHUH MEPBOTO
MOpSAJKA; IOHATHE
YHCIOBOTO U




CTETIEHHOT0 PsAa;
OCHOBHBIE ITPU3HAKU
CXOJTUMOCTH YHCIOBBIX
PSI0B; OCHOBHBIE
TIOHSITHUS U
OIpEeJIEICHUS TEOPUU
BEPOATHOCTEN U
MaTEeMaTHYECKON
CTaTUCTHUKU:
KJIACCHUYECKOE U
FEOMETPUYECKOE
OnpeaeIeHUs
BEPOSITHOCTH,
OCHOBHBIE ()OPMYIIBL;
MIOHSITUSL UCKPETHOU U
HEINPEPBIBHON
CJIy4ailHBIX BEJINYUH,
TEHEPAIILHOM U
BBEIOOPOYHOH
COBOKYIHOCTE,
TOYCUHBIE OLICHKHU
napaMeTpoB
pacrpeneneHusl.

YMETh:

BBITIOJHATH JeHCTBUS
HaJ MaTpHLaMy;
HaXOIUTh MaTpUILy,
00paTHYIO TaHHO;
HaXOIUTb PAHT
MAaTpHIIbI; 3alKCHIBATH
B MaTpuyHOH Gopme
CHCTEMY JIMHEHHBIX
YPAaBHEHUI; IPUMEHSITh
pa3IUYHbIE METOIBI
pemenus CJIAY;
BBIYHCIIATH CKAJISIPHOE,
BEKTOPHOE, CMEIIaHHOE
MIPOM3BEIEHHUE
BEKTOPOB; CTPOHUTH
YpaBHEHUS MIPSMON
JIMHHUYU Ha TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHUS TIOCKOCTH
B IIPOCTPAHCTBE,
KpHUBBIE BTOPOTO
MOPSIIKA; HAXOJUTh
YroJl MeXIy MPSMbIMH,
TJIOCKOCTSIMH,
pPacCcTOSHUE OT TOYKH
JIO TIpSIMOM 1
IJIOCKOCTH;

HaxXOJUTh 00J1acTh
ornpeseneHus QyHKINH,
HCCIIEeI0BaTh (DYHKIUIO
Ha CUMMETPHYHOCTB;
BBIYHCIIATH MIPENEN
MOCJIEA0BATENIBHOCTH U
(YHKUIUH B TOUKE;
BBIYUCIISITD
MIPOU3BOJHBIE

yMeeT

BBIITOJIH
aTh  0e3
[0)1185(310) 4

BBIIIOJIHSIET C
HE3HAUYUTEID
HBI MU
omuoOKaMu

BBIIIOJIHAET
¢ OOJIBIINM
KOJINYECTB
oM
OIINOOK

HE yMeeT




3JIEMEHTAPHBIX
(hyHKIUI, HAXOIUTh
AKCTPEMYMBI ()yHKITHH,
HauOOoJbIICe U
HaMMeHbIlIee 3HaAYCHUE
¢$byHKIMN Ha
MHOYECTBE; BBIYHCIIAThH
repBooOpa3HbIe
¢bynakun (B
MPOCTENIINX CTydasix);
BBIYHCIISTH
oTpeieTICHHbBIE
WHTETPAJIbl; TPUMEHSTD
WHTETPAITBI K PEIICHUIO
MPOCTBIX MPUKIATHBIX
3azay;

HAXOJUTh YaCTHBIE
npousBoansie OHII,
YacTHBIE MPONU3BOIHBIE
BBICIIIUX MTOPSIIKOB,
skctpemymel OHIT;
WCCIIeIOBATh HA
CXOAMMOCTH YUCIIOBBIC
PAIBL; HAXOAUTH PaTyC
CXOAMMOCTH
CTETIeHHOTO PS/Ia;
3aIHACHIBATh
MaTeMaTHIECKYIO
MOCTAaHOBKY THUIIOBBIX
TEKCTOBBIX 3a]1a4;
COCTaBIISITh
MaTeMaTHYECKHE
MOJIEJIH TIPOCTHIX 33/1a4
peabHBIX TPOIIECCOB U
MPOBOJUTH UX aHAJIN3;
BEIOMpATh METOT
pEIIeHUs TUITOBOM
3aJla4d; pemiaTh
CTaHJIAPTHBIE 3aJIa4H C
KCIIONb30BaHUN
(hopmy1 Teopun
BEpPOSITHOCTEN U

MaTeMaTHIeCKOM

CTaTHUCTHUKU.

BJIJICTh:

HaBbIKaMH BJaJieeT | BIajeeT B | BiaJeeT HE
ynorpebienus . B JOCTaTOYHO ciabo, BIIAQJICET
MaTEMaTHIECKON MOJIHOM | M 00Beme JIOTTYCKaeT
CHMBOIIHMKM JUTA o0bemMe MHOTO

BBIpaXXCHUA OHH/I60K
KOJIMYECTBCHHBIX U

Ka4C€CTBCHHBIX

OTHOIIIEHUH 00BEKTOB;
HaBbIKAMHU CHMBOJIbHBIX
peoOpazoBaHuit
MaTEeMaTHYECKUX
BBIPAKEHUI;
3aIHCHIBATh
MaTEeMaTHYECKYIO
MMOCTAHOBKY THUIIOBOH




TCKCTOBOM 3aJ1a4H;
HaBBIKAMU TTIOCTPOCHHUS
rpaduKoB
3JIEMEHTAPHBIX
(hyHKIUIT; HABBIKAMU
WCTIONB30BaHUSA
rpaduKoB, TAOIHI IPU
pEIIeHNH 33/1a9H |
MIPOBEJICHUH aHAIIN3a
HaWICHHOTO PEIICHUS;
OCHOBHBIMHU
AHATUTHIECKAMHU
METOJIaMH pPEIICHHUS
anre0pamIecKux
YpaBHEHUH U CHCTEM
anreOpandecKux
YPaBHEHUI;
OCHOBHBIMU METOJIAMH
¢ GhepeHIIMPOBaHus,
MHTETPUPOBAHHS
(yHKIUIH; OCHOBHBIMH
METOJIaMH TIOMCKA
IKCcTpeMyMa QyHKINH
OJTHOM U HECKOJIBKUX
MePEeMEHHBIX;
METOJIaMHU
CTaTUCTUYECKOU
00pabOTKH pe3ynbTaTOB
9KCICPUMEHTOB;
METOIaMH aHAJIN3a U
MpeacTaBIeHUs
CTaTUCTUYECKUX
JTAHHBIX.

OneHKka «OTJIMYHO» BBICTABJISETCS, €CIM OOYyYalOUIUICS BBIMOITHSIET
KOHTPOJIbHBIE PabOThI B CEMECTpEe, TECTOBBIC 3aJaHUs, BBIMOJIHSIET 3aJaHUS
KOJUIOKBUYMa, TOJIHO M apTyMEHTHPOBAHHO OTBEYAE€T HA BOMPOCHI OWIIETA;
oOHapy>KMBaeT MOHMMAaHHE MaTepuaia, MOXXET O0OCHOBATh CBOM CYXKICHUS,
MPUMEHUTh 3HAHUS HaA TMPAKTUKE, CAMOCTOSITEJIbBHO PEIIUTh MPEIJIOKCHHBIC
3a/1aHusl, TpeOyIolre JOMOTHUTEILHOIO aHaIu3a U MOWCKA HYXKHBIX CBOWMCTB U
MIPABWIT; U3J1araeT MaTepUal MOCIEI0BATENBHO U MPABUIIBHO;

OrneHka «XOpPoOIIO» BBICTABISACTCS, €CIM OOYYAIOIIUUCA BBITOTHSIET
KOHTPOJIbHBIE PabOThI B CEMECTpEe, TECTOBBIC 3aJaHUs, BBIMOJTHSIET 3aJaHUS
KOJUIOKBUYMa, TIOJIHO M apTyMEHTHPOBAHHO OTBEYAaeT HA BOMPOCHI OWIIETA;
oOHapy>KMBaeT TOHMMAaHHE MaTepualia, MOXKET OOOCHOBaTh CBOW CYXKJICHHSI,
MPUMEHUTh 3HAHUS HaA TMPAKTUKE, CAMOCTOSITEJIbHO PEIIUTh MPEIJIOKCHHBIC
3a/1aHusl, TpeOyIolre JOMOTHUTEILHOIO aHaIu3a U MOWCKA HYXKHBIX CBOWMCTB U
MpaBWJI; U3JlaraeT MaTepHall MOCJIEeI0BATENbHO U MPaBUIBHO, HO JOIMycKaer 1-2
OLIMOKH, KOTOPBIE CaM K€ HCIPABIISET;




OreHka

«YAOBJIETBOPUTEIILHO» BbICTABJIACTCA,

eciau  o0ydarouiuimcs

BBIIIOJIHACT KOHTPOJIBHBIC pa6OTBI B CCMCCTPC, TCCTOBLIC 3aJlaHH:A, BBIIIOJIHACT

3aJIaHMA KOJIJIOKBUYMA,

OHGHKa «HEYAOBJECTBOPUTECJIBbHO>» BBLICTABIIICTCA 34 ci1aboe M HEIMOoJHOE

BBITIOJTHCHUC KOHTPOJIBHBIX pa60T B CCMCCTPC, TCCTOBLIX 3aﬂaHI/Iﬁ H KOJIJIOKBHUYMa.

3. IlepevyeHnb O1IEHOYHBIX CPEICTB

KpaTKaH XApaKTCPHUCTHKAa OLCHOYHBLIX CPCACTB,

HCIIOJIB3YCMBIX IIPH

TCKYILICM KOHTPOJIC YCIICBACMOCTHU U HpOMe}KYTO‘IHOﬁ aTTCCTalln 06yqa}0merocsl
10 AUCHUIIIINHE:

HaumenoBanue
Onucanue OIEHOYHOTO
OLICHOYHOT'O KpaTkas xapakrepucTuka OIEHOYHOTO CPE/ICTBA cpencTaa
Cpe/cTBa P
N Kommiext
CpenctBo MpoBEepKH YMEHUN MPUMEHSTHh MOTyYeHHBIC
KonTponbHas KOHTPOJIBHBIX
3HAHUS I PEIICHUS 3a/Ja4 ONPEIEICHHOTO THIA IO .
pabota (KHTP) 3aJIaHHM 110
TeMe WIH pa3feny
BapHaHTaAM

Konnoksuym (K)

CpencTBO KOHTPOJISL YCBOGHHMSI Y4eOHOrO MarepHaia
TEMBI, pa3zieia WIN Pa3leioB JUCHUILIMHBI, OpPraHH30-
BaHHOE Kak yueOHOe 3aHATHE B BHIC cOOECEIOBaHHS
IIPEeroIaBaTesisi C 00yJaloUMMHUCS

Bormpocs! o remam /
pazaenam
JUCIUILTAHBI

Cuctema CTaHJapTU3UPOBAHHBIX 3aJJaHNH,
KommiekT TecToBbIX
Tecr (Tecr) MIO3BOJISIIOIIAs aBTOMATHU3HPOBATh npoLeaypy S lAHIH
M3MEPEHUs YPOBHs 3HAHUH U YMEHMH 00yyaromerocs g
4. IlepeyeHb KOHTPOJIbHBIX 3aJaHMH WJIH HHbIE MAaTePHUAJIbI,

Heo0XoaMMBbIe JJIsl OLEHKM 3HAHWI, YMEHHMH U HABBIKOB, XapaKTEePU3yOIIHUX
JTanbl (POPMUPOBAHUS KOMIIETEHUM B Mpolecce OCBOEHN S JUCHUILTUHbI

Juis rekymero konrpoJs TK1:
[Tposepsiemass kommerenmus: OIIK-2, OIIK-2.1 — O6nagaeT HaBBIKAMH
NPUMEHEHHUSI MaTEMaTHYECKOTO ammapaTa.

Tect

1. Jlana matpumia| 1 0

MaTpuibl A~17?

2. Paznoxenue onpeaenutens | a b

o o 1/
2/3 . UemMy paBeH onpeaeuTeNlb 00paTHOM
2 1 13 fﬁ

-2 1 4

3 -1 5

Bri6epute ouH OTBET:
a+2b+ 5c;, —a+2b—5c;, —9a—22b+c, 9a—22b— ¢

c | IO TPCThEMY CTOJ'I6I_[y HUMCECT BU.




0o 3 -2

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

uepes a;;'. UeMy paBeH dJIEMEHT a; ?

BriOepure oquH 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. Beibepute onun

OTBCT:

e A L

SRR
o
ol PR g —4"52:‘3 7l

1 2

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

MOYHO BBITIOJIHUTH. BbIOEpUTE OJIUH WJIM HECKOJIBLKO OTBETOB:

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

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

Haiigute d,; — d,;.
7. Eciiv ogHy CTPOKY KBaJIpaTHOM MAaTpHULbl YETBEPTOTO MOPSIAKA YMHOKHUTD HA 2,
TO ONPEIEINUTED. ..
BriGepuTe ouH OTBET:
A. yBemmuuted B 16 pa3s;
b. yBenuuurcs Ha 2;
B. ymenpmmTcs B 1Ba pasa;
I'. yBenmuurcs B aBa pasa;
J1. He U3BMEHUTCH.

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

9. HaiinmuTe Bce 3HaueHUs A, IPU KOTOPBIX CYIIECTBYET 0OpaTHas MaTpuia A1,

9 8 7
€CJIM MaTpula A = (6 A 4).
3 2 1
Bri6epute ouH OTBET:
A=>5, A€E(—2;5)U(5; +=);, A=5, A<5, A=5, 1=5.
10. Pacuinpennast MaTpuila CUCTEMbI IPUBEACHA K BUY:
1 2 -1 31

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

0O 0 0 o010
Y cTaHOBUTE COOTBETCTBUE MEXKY XapaKTEPUCTUKAMU (CBOMCTBaMU) CUCTEMBI U

HNX 3HAYCHUAMMU.



XapakTepucTuka 3HaueHune
a. YUCJIO PEIICHUN CUCTEMbI PABHO 1.0

0. paHT pacIIMPEHHON MaTPUIbI paBEH 2.1
B. YUCJIO CBOOOJIHBIX IEPEMEHHBIX PABHO 3.2
r. UMCII0 HEM3BECTHBIX CUCTEMBI PABHO 4.3
5.4
6.5
7. 6ECKOHEYHO MHOTO

1. Haitgure mimmny BekTopa & = (—6;5;— 2415 ) :
2. IIpu KaKoM 3HAQYECHUH o. BEKTOPBI d=(8;—a;2) U b =(-1—2;—3) OPTOrOHAIbHBI?
3. CkansapHoe pou3BeIeHHE BEKTOPOB 0003HAYACTCS:
|a|-\5\; (3',5) : ‘éxﬁ‘ : ixb
4. OnpesienuTe Mo PUCYHKY KOOPJAMHATHI BEKTOpa AB .

31\

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

YcTaHOBUTE BEPHOE COOTBETCTBUE MEXAY AEHCTBUSAMU HAJl BEKTOPAMHU U UX
KOOpJIMHATAMHU:

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

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

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

6. O0BEM TpeyroIbHOM MMpaMuUIbl, IOCTPOCHHOE Ha BEKTOpax a=(3;3;-1),
b=(14;2), ¢=(4-2,0), paBeH. Beeaure otsert:
7. Mausi Toukn A(0;1;2), B(-241), C(L-13). Haiimmre npzzA4C .

2 13 14

14

8. Jlan TpeyroinbHUK ABC (cM. puCcYHOK). Haiinure coso .



N
B @
1
C
0 1 2 3 4 5
Bri6epute oH OTBET:
A 3 170 9v10 170 _9J10
- 2 170 50 170 50

3

9. Jan npsamoyrosbHUK ABCD.

A D

OTMeTI)Te BCC HapI)I KOJ'IJ'H/IHeapHI)IX BCKTOPOB.

DA+AB u BC+CD ;

AD u CB:

AD-AB u DA-DC;

AC+CD u BC-AC.

10. IIycTh ¢ - yros Meay HeHyJIeBBLIMH BEKTOpaMH a U b . YcTaHoBuTe
COOTBETCTBUE MEKLY 3HAKOM a-b ¥ BEIMYMHOMN yIia o .

A.ab>0 1. ¢=0°
b.a-b<o0 2. ¢=90°
B.a-b=0 3. 0°<p<90°

4. 90° < ¢ <180°

KonTponbhas padbota



Bapuanr 1.

1. Haiitu paccTosinue oT TOUkKu M (—12;7) 10 NpAMOM, MPOXOSIIEH uepes
JIB€ TOYKU Mq(-3;4) u M,(15).

2. Haiitu TaHrenc yria mexay npsmo x — 3y + 5 = 0 u npsamoi,
MPOXOJAIIEH YepPe3 HauajI0 KOOPIUHAT NEPIEHANKYIISIPHO BEKTOPY N(L-2) .

3. Haiitn ypaBHeHHE IUIOCKOCTH, Tpoxojsmed depes toukn M;i(1,2,-1),
Ma(1,-2,3), M3(2,2,3).
X-y-2=0

K KaHOHHUYECKOM
2X+y+z2-3=0 y

4. TlpuBectn ypaBHEHUs TpsMon L.: {
BUTY.
x-=1 y+2 z-2

5. Haiftu xoopauHATBI TOYKH TMEPECCUCHUS MPSMOM 5 1 1

C

IJIOCKOCTBIO 3X—Yy+22+5=0.

Bapuanr 2.

1. Haiitu ypaBHeHHE NpsSMOU, HpoXoasmieit uepe3 Touky Mo(-2,3) u
NEePIEeHINKYIIPHOM K mpsimoit L: 2y —x —8 =0.

2. Haiitn Ttanrenc yrina mexay npsamod x — 3y + 5 = 0 u mpsiMOH,
MPOXOMSIIEN Yepe3 TOUKY M(—2;1) ¥ neprneHAUKYJIAPHO BEKTOpY N(L-2).

3. Haiitu ypaBHEHUE IJIOCKOCTH, TPOXOsIieii yepe3 Touky M(2,2,-3) u
napajieTIbHOM IMITOCKOCTH X — 4y — 2z + 1 =0.
-X+y+4=0

10 ® mI0cKocThio Gy +Z —
Z—1=

4, Haiitu yron mexay npsimon L: {

5. CocTaBUTh ypaBHEHHE NPSIMOH, IPOXOAAIIeH yepe3 Touky M, (1,-3,5)

. |4X-y+2z-7=0,
apajuieIbHO IIPSIMOU
X+3y—-2z+3=0.

Jist Tekymero kourpoJs TK2:
[Iposepsemass kommnerennusi: OIIK-2, OIIK-2.1 — OO6mnamaer HaBbIKAaMU
NPUMEHEHUSI MAaTEMAaTUYECKOrO armapara.

Tect
1.
OTMeThTE BepHbBIC IKBUBAJICHTHOCTH, JIHCTBYOMNTHE Tpu X — 0.
2
x
1 —cosx ~ > e¥ —1~x arccosx ~ x (1 +x)™ ~mx

‘ Berancinre HeompeeneHnblit uaterpan | (3 cos x + 2x)dx.




+*3sinx +x?+ C 3sinx + C —sinx +x%+C sinx 4+ 2x+ C
3.

Boruucnure HeonpeaeaACHHbIN nHTerpai [ xe®dx.

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

Beruuciure niomnaaps miockoi Gpurypsl, 1300paxeHHOW Ha PUCYHKE.

; /
a
92
y=lz°+1
3 //——
2 41 0 1 4 3 4

5.

Boruncnute onpeneneHHbI HHTETpal m fulx - sin(mx?) dx.

6.

Haiinute obuiee pemenne auddepeHnnanbHOro ypaBHeHus ¥ = CoSX.

«—cosx+ Cix+Cy | Cicosx + (5 —cosx+ C —cosx+x+C
7.

Haiizure o6uiee perenne auddepeHnansHoro ypapaerus Y — 4'+4y =0
€82 + Coxe? | cre?* + 20,62 e2* 4 xe2* Ce2*

8.

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

JlaH 9UCIIOBOM PSII 2oy

9.

\ OTMETBhTE PACXOSIIIMICS YACIOBOU PS/I.




D D D P
n=11 n=11"'1:3 nzli"12 nzlm

10.

Haiingure pagnyc CXOQUMOCTH CTETICHHOTO pPsia:

Zm (x — 1" - n?
n=1 3n

KontpoinbHas pabota

Bapuanr 1.
2(3x° +4x* -2)
1. Borunc OHM3BOJIHYIO y= '
BIYUCIIMTh IPOU3BOAHYIO (PYyHKIMH 1+ x

2. Haiitu mnpouwsBomHyl0 ~ (QYHKIHMH, 3aJaHHON  MapaMeTPUUECKH
x=(3t"+1)/3t°,
y =sin(t*/3+t).
3. HaiiTi mpou3BOIHYI0 YKa3aHHOTO MOpsIIKa Y = (4x3 + 5) et y" =2
4. HailtTu uHTEpBagbl MOHOTOHHOCTH M  JKCTPEMYMbl  (YHKIHH
X
y = 2In (;) — 3.
5. Haiit yacTHbIe MPOU3BOJHBIE BTOPOTO MOPSAAKA (DYHKIIUU:
Z=X’CoSy+ Yy’ cosx—2xy—3.
6. Haittu monnubIil nuddepeHmman nepBoro nopsaka GyHKIIH:
z =In(x%y + 3xy?) .
7. UccnenoBath (PyHKIMIO HAa SKCTPEMYM: Z = —x%y + xy? + 4xy

8. Haiitu npou3sBonble (hyHKIMY, 3aaHHOI HesBHO: 2 = X(YSin X +C€0SZ) .
9. Haiftu mpousBoaHy0 (YHKIIMKA B TOYKE M, IO HAMpPaBICHUIO BEKTOpa &

cU=X° Y +2%, =T +2]-2k,M,(3,-45).

10. CocTaBuTh ypaBHEHHE KacaTEIbHOU MJIOCKOCTH U HOPMAJIBHOW MPSMOM
B Touke My(1;2;z,); 2 =3x°—4y® +10xy +15.

Bapuanr 2.
V1+x?
5x°+X
2. Haiitu npousBoAHYIO  (DYHKIMHM, 3aJaHHOW  HapaMeTPUUYECKH
y=tg1+t.

3. Hatitn IPOU3BOTHYIO yKa3aHHOTO nopsiJika
y=e7(cos2x—3sin2x), y" =?

1. Beraucauts npousBoiHyo GyHKIuM Y =




4. HaiitTm wWHTEpBaabl MOHOTOHHOCTH M  3KCTPEMYMBl  (YHKIIHH
y = (2x + 3)e 20+,

5. HaiiTi yacTHBIE IPOU3BOAHBIE BTOPOTO MOPSIIKA (PYHKIUU:

z=2xy—e” +3x’y-5,

6. HaittTu monupiii nuddepeniman nepBoro nopsaka GyHKuu: u =In \/g :
X

7. UccnenoBath (PyHKITHIO HA DKCTPEMYM: Z = 2x2y - xy2 + 3xy
8. Hantu MPOU3BOIHBIC byHKIUH, 3aJlaHHOH HESBHO:
z=xysin(x—2y+2z).

9. Haiiti nmpoun3BoaHyI0 (pyHKINUU B TOUKE M, MO HANPaBICHUIO BEKTOpPA & !
_ X—2Z — = —
u=>5%"+arctg, [——;d= ] +k;M;(110),
y

10. CocraBuTh ypaBHEHHE KacaTeJIbHOW MJIOCKOCTH M HOPMAJIBLHOU MPSMOM
B Touke My(1;2;2,); 2=4%x>—2y® +6xy-16.

Jas tekymero kouTpoJsa TK3:
ITpoBepsemass kommerennus: OIIK-2, OIIK-2.1 — OO6mamaer HaBBIKAMU
MIPUMCEHEHHUSI MaTeMaTHIECKOTO armapara.

Tect
1. CoObiTHE, KOTOpOE MOXKET JMOO0 NPOU30UTH, JHOO HE NPOU30MTH,
Ha3bIBACTCS
* cmydailHBIM COOBITHEM
HEBO3MOKHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSTHBIM COOBITHEM
2. CoObITHst A 1 B, KOTOpBIE MOTYT IIPOU30UTH OJTHOBPEMEHHO B PE3yJIbTATE
OJIHOTO OTIbITA, HA3BIBAIOTCS
* COBMECTHBIMU

HECOBMECTHBIMU
3aBUCHUMbBIMU
HE3aBUCUMBIMH
3. Uncio pa3MelieHuii u3 N 3JIeMEHTOB MO M 3JIEMEHTOB BBIUUCIISIETCS TIO
bopmyiie:
n! : n! : m! : (n—m)!
(n—m)! m!(n—m)! (n—m)!

4. BepoaTHOCTh JOCTOBEPHOTO COOBITHS paBHA. ..

5. CKObKMMH CITOCOOAMHU Ha TTOJIKE MOKHO PACTIOJIOKUTD 5 KHUT?

6. Yucno pasmenieHui u3 N srementomo M ¢ IIOBTOPEHUSIMU PABHO. ..

" (n—.m)!; m!(n;m)!; W



7. ECJIH CO6I>ITI/I$I A u B B3aUMHO He3aBI/ICI/IMI>I, TO yCJIOBHaH BepO}ITHOCTI)
P(A/B) paBHa...
P(B); P(A); oy 0

8. Monery nonoOpaceiBatoT 5 pa3. KakoBa BeposTHOCTH TOro, uro 3 pasa
BBITIAACT repo?

9. bBpocator wurpambHyr0 KOCTh. CKOJBKO 3JEMEHTOB  COACPKHUT
IIPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOJI0B JAHHOT'O OIbITa?

10. KakoBa BepOsSITHOCTh BBIHYTh 1aMy U3 KOJOABI B 32 KapThl?

KonTponbhas pabota

3agaya 1. BpuuciauTh BEPOATHOCTH COOBITHI, MOJB3YACH (opmylaMu
CJIOKEHHUSA U (WJIM) YMHOKEHUS BEPOSATHOCTEN.

3agaya 2. BbIUHUCIUTH BEPOSITHOCTH COOBITHH, MOJNB3YSICh (HOPMYIIOH
MOJIHOM BeposiTHOCTU U (Wn) hopmyrioit baiieca.

3agaya 3. BpluuMCIUTH BEPOSATHOCTU COOBITUH, MOJIB3YACH (POPMYJIION
bepuyu, ciencTBusiMu U3 He€, WM €€ aCUMIITOTUYECKUMU TTPUOINKEHUSIMHU.

3anaya 4. 3anaH 3aKOH pacNpeeICHUs] TUCKPETHON CIIyYallHOW BEJIMYHHBI
X. Haittu matematuueckoe oxuaanue, nucnepcuto. Iloctpouts rpadpuk pyHKumn
pacnpeneneHus: BEpOsITHOCTEN ClTydyaiilHON BETUYHMHBI X.

3agauya S. HenpepbiBHag ciyvaiiHas BenuuuHa X 3a7aHa  (yHKIHEH
pacripeniesieHus: BeposTHocTeil. TpeOyercs: a) HAWTH MJIOTHOCTh pacrpeicieHus
BEPOSATHOCTEHW; O) HAWTU MaTreMaTH4YECKOe OXHUAaHue, AUCIEPCHUI0, CpeaHee
KBaIpaTUYECKOE OTKJIOHEHHE; B) MOCTPOUTH T'padUK MIOTHOCTH pPACHPEICICHUS
BEPOSITHOCTEN.

3agaua 6. [lo gaHHBIM BBHIOOPKHM COCTAaBHUTH JUCKPETHOE CTATUCTHYECKOE
pacnpeneneHue. HallTh HeCMELIEHHBIE OLICHKM MAaTeMAaTHYECKOro OXXHIAaHUS U
JUCTEPCUU T€HEpPalIbHOM COBOKYMHOCTH, MOCTPOUTH CTATUCTHUECKYIO (PYHKIIHIO
pacnpenesneHusl.

3agaya 7. Ilo pmaHHBIM  BBIOOPKM  COCTaBUTh  CTaTHCTHYECKOE
pacnipeneneHue. [locTtpouTs rucrorpaMmy 4acToT, rpadUK HAKOIIJIEHHBIX YacTOT.
BblunCIuTh HECMEUIEHHBIE TOYEYHBIE OLICHKA MapaMeTpoB TIeHepalbHOU
COBOKYMHOCTH.

Bapuanrt 1

1. VYeTpoiicTBO COCTOMT M3 3 3JIEMEHTOB, pa0OTAIOMIMX HE3aBHCHMO.
BepostHocTn 6Ge30Tka3HOM paboThl (32 BpeMs t) MEpBOro, BTOPOTO M TPETHETO
AJIEMEHTOB COOTBETCTBEHHO paBHbI 0.6, 0.7, 0.8. HailiTu BEpOsSTHOCTH TOTO, UTO 3a
Bpems t 0e30TKa3HO OyAyT paboTaTh TOJIBKO JIBa 3JIEMEHTA.

2. B nepBom smuke cogepxkutcs 20 neraneit, 3 HUX 15 cTaHIApPTHBIX.
Bo BTropom 30 neraneit, u3 Hux 24 crangapTHeiX. B Tpetbem — 10 neraneid, u3 HUX
6 crangapTHeIX. HaliTH BEpOATHOCTH TOTO, YTO CIy4YallHBIM 00pa3oM H3BJCUEHHAs
JeTab CTaHapTHasl.



3. Ecnu B cpegHem neBmM COCTaBIAOT 1%, KakoBa BEPOATHOCTh TOTO,
yTo cpeau 200 yenoBek okaxeTcss 4eTBepo JieBmen? KakoBa BEepOsSTHOCTH Cpenn
200 gemoBek OOHAPYKUTH HE MeHee 4 JIeBIIICH?

X -7 -4 3 6 7 9
[p 045 0.1 02 005 0.1 O.J

0, X <1,
5. Fy (X)=4x-1 1<x<2,
1 X> 2.
6. 4:4:3:5:5:4:3:4: 3:5:3:4:4:5:6; 3;5:5; 3; 4.
1. 12; 14:; 8: 3:9:6,5;7; 7; 6; 6; 13,6; 4,8; 12,7: 6,2;: 9,3; 6,1; 2,9; 3,7;: 5;
4
8,4:59:104: 38;:2:54:76:39:6;114:; 3:6;3:3;3;4,9; 10,1;: 9,5; 7,1;
41
8,8:6,2:9,6;10,1; 10,8; 5,9; 13,6; 12,9;: 12,4: 8,3
Bapuanr 2.
1. JIBa ucTpeOuTenss OJAHOBPEMEHHO aTakyloT OoMOapAUpPOBIIUK.

BeposiTHOCTB NOnMaianus B 00MOapAUpOBIIMK OAHOTO ucTpeduTens 0,5; Broporo —
0,4. HaiiTi BEpOSTHOCTH OJIHOTO MOIA/IaHUS U ABYX MOIMATaHUIA.

2. HekTto, 3a0iyauBIINCH B JieCy, BBIIIEN Ha TOJSHY, OTKyZa BEJO 5
nopor. 3BecTHO, 4TO AJIsl pa3IMYHbIX JOPOT BEPOATHOCTH BBIXOJIA U3 JIECa 32 4Yac
cooTBeTcTBeHHO paBHbI: 0.6, 0.3, 0.2, 0.1, 0.1. OnpeaeauTs BEpOSATHOCTH TOTO, YTO
30Ty TUBIIUICS TTOMIEIN 110 TIEPBOI JOpOre, €CJIM U3BECTHO, YTO OH BBIIIET U3 Jieca
qyepes yac.

3. B HexoTOopoM cemeiicTBe 8 nereil. BeposTHOCTh POKIICHHS MallbuKKa
uau aeBouku papHa 0,5. HailTu BeposiTHOCTB TOTO, YTO a) uMeeTcs 4 Malibuuka u 4
JIEBOYKH; 0) YMCIIO MATBLYMKOB 3aKJIFOYEHO MEXAY 2 U 6 (BKIIIOUUTEIIHHO).

X -5 2 6 7 9 11
( p 04 03 01 0.05 0.05 0.1]
0, X <0,

2
S. Fy (X) = 5 0<x<3,

1 X > 3.

6. 12; 13; 10; 11; 12; 9; 11; 13; 14; 15; 15; 12; 12; 10; 11;9;8; 7; 7; 7.

1. 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;7,4;5,8

3,1;45;7,7,83;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.

KomnoksBuym.
TeopeTnueckne BONPOCH! 11 KOJUIOKBUYMa:
1. Marpuna, pasmMepHOCT, MarTpunbl. JIuHeWHBIE HNEUCTBHA  HAL

MaTpULIAMH.



[Ipoussenenue marpul. TpaHCIIOHMPOBAHUE.

Omnpenenurens MaTpulibl. CBOMCTBA ONPENETUTENS.

Meton Kpamepa penieHrst CuCTeM JTMHEUHBIX YPABHEHHM.
Hamnpasnenue u qymnHa BeKTopa.

KonnnHaeapHbie BEKTOPBI, KOMILJIAHAPHBIE BEKTOPHI.

[Tpoexkuus BekTopa Ha 4ucio (ompeneneHue, Qopmyna IS
BBIYKCIICHUS IPOEKLIMU, CBOMCTBA).

Nookowd

8. CkansipHoe TpOU3BEACHUE BEKTOPOB, €r0 CBOMCTBA. YTON MEXIY
BekTOpamu (hopmya).
9. BekTopHOe Tpou3BeneHHE BEKTOPOB, €ro cBoiicTBa. Dopmyna s

BBIYKCIICHUS] BEKTOPHOT'O MTPOU3BE/ICHHU S, BEIYMCIICHUE TIJIOIAJIEH.

10. CwmemanHoe Hpou3BENIEHUE BEKTOPOB, €ro cBoicTBa. Popmyna aiis
BBIUMCJICHHS] CMELIAHHOTO MTPOU3BEICHNUS, BBIUNCICHHE 00BEMOB.

11. TIIpenen ynucaoBOM MOCIENOBATEIHLHOCTH, NpeIesl PYHKIIUHU.

12. 3amedarenbHBIE TIPEICTHI.

13. DOKBUBaJICHTHOCTH.

14. IlpousBoaHas GyHKUHUU OJAHOU MEPEMEHHOM.

15. IlpaBuna nuddepeHuupoBaHus.

16. TaGnuiia MpOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHI.

17.  duddepenumpoBaHue CIOKHON PyHKIUU.

18. IlpunoxeHus NpOU3BOAHON: HAX0XK/IEHNE HHTEPBAJIOB MOHOTOHHOCTH
(GYHKIMM, HAXOXKICHHE 3KCTPEMYMOB, YypaBHEHUE KacaTelbHOW K Trpauky
byHKIMH.

19. HeonpeneneHHbIil HHTETpA.

20. TabGnuia nepBooOpa3HbIX OCHOBHBIX 2JIEMEHTAPHBIX (DYHKITHA.

21. CaoiicTBa HEONPECICHHOTO HHTETpaa.

22. ®opmyna HHTETPUPOBAHMS 10 YACTIM.

23. OmnpeneneHHbIN UHTETpa.

24.  CpoiicTBa ompeIeICHHOTO HHTETpaa.

25. Bepluncienne miomnaaei miockux (GUryp, BEIYUCICHUE JUTMHBI TYTH C
MIOMOIIIBIO OTNIPEAECTICHHOTO HHTETpaIa.

26. @OyHKIMH HECKOJBKUX MEPEMEHHBIX.

27. BpluucieHue 4acTHBIX MPOU3BOTHBIX.

28. I'panuenr.

29.  OcHoBHbIE (OPMYJITBI TEOPUH BEPOSTHOCTEH.

30. JIMckpeTHble U HENpPEphIBHBbIC ClydaiiHble BeJWYUHBI. OCHOBHBIE
3aKOHBI PaCHpPEeEICHUS U UX YHCIOBbIE XapaKTEPUCTUKH.

TecTtoBbIC 3aJlaHys JI1 KOJIJIOKBUYMaA.

1.

Janbl Toukn A(—1; 4;6),B(0; 1;5),C(—3; 1; 1). BelunciuTe CKaIIpHOE TPOU3BEICHUE

AB - CB.




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

3.
Haiinure koopauHaTsl BEKTOpa AB.
1
Y
A
2 Q { 2 3 4
\.B
1
« (6;—1) [ (2:-1) [ (-1,6) [ (1)
4,
‘—2 6
Breraucnure onpenenurenb 1 =& ‘
5.
Jlanbl MaTpuIlel A = (é :i) uB = (_15 ?) Breruncnure 24 + B.
-3 0 —8 6 —4 3 7 —12
(7 ) (2 (7 3) (5 T3
6.
OTMeThTE BEepHbIE SKBUBAJICHTHOCTH, AeHCTBYIOMME npu x — 0.
sinx ~ x ‘lnx—l—lwx ‘cosxwx ‘(l—l—x)m—lwmx
1.
OtMmeThTe BepHBIE (DOPMYIIBL.
{ —KOHCTaHTA.
o f\' fla-fd , ,
(f-9)=f'9-fg (—) =—— |(-fy=f €y =0
g g
8.
OTtMmeThTe Bce BepHBIC (HOPMYITHI.
, 1 1
(arctgx)' = Coer)? (Inx) = !
. r_ 1 ,
(arcsinx)’ = — (@) =a*

9.

Borunciure npousBoanyto Gpynkuun y = cos(5x% — 10).

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




10.

3

Brruncnure npou3BoaHy0 GyHKIMU Yy = X - sin X.

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

11.

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

12.

Ha pucynke n3obpaskeH rpaduk npousBoaHoi Gyukuuu y = f(x). Onpenenure mo rpaguky
KOJIMYECTBO KPUTHIECKUX TOUEK GyHKImu y = f(x).

nN

y=fl(z)

12.

Ha pucynke u3obpaxen rpaduk npousBoanoi ¢pyHkuuu y = f(x). 3anuiimre HHTEPBabI
BO3pactanust GyHknun vy = f(x).

13.




Ha pucynke u3o0paxeH rpaduk mpousBoanoi GpyHkiun y = f(x). 3anummre HHTEPBaIbI
yObiBanus pyukiwn y = f(x).

y = f(z)

14.
OTMeThTE Bce BepHBIC (hOPMYITHI.
[xtdx=n-x""14+C | cosxdx =sinx+C
1 dx
flnxdx:;—l-c fmztgx-i-(f
15.
Brruncnure HeonpeaeneH b HHTETpal f (6x% + 3)dx.
6x3+C 2x¥4+3x+C 6x*+3x+C 2x3 4+ C
16.

OTMmeTbTe Bce BEpHBIE CBOICTBA ONPEICIIEHHOIO HHTETpaa.

[, fGodx = [ fG)dx

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

[P f(x)dx=C- [”fx)dx, C — const

J; fdx=0

17,

Brruncnure miuomane miockoi GUrypsl, H300paXeHHOH Ha PUCYHKE.




y=lz*+1

-

18.

‘ HaiiauTe KpuTHUECKYIO TOUKY QyHKIMU z = x% + xy + y? — 3x — 6y + 9. ‘

19.

‘ Haiiaute 9acTHYIO MPOM3BOAHYIO MO NEpeMeHHOi x Gpynkmmn z = x>y + e¥ + cos(3x + 5y). ‘

20,

Brruucnute miomaas miockoi GUrypsl, H300pakeHHOM Ha pPUCYHKE.

JJI IpOMEesKYyTOYHOM aTTeCTALMU:

TeopeTndeckre BONPOCHI K IK3aMEHY:

MaTtpuusl ¥ onpeaeauTe T H

ITonstue w™artpuupl. PasmepHocTs MmaTpuubl. JlparoHanbHas MaTpuULa.
Envanunasg matpuna. [eictBust Hax matpunamu. Ceoiicta. [IpaBuiio yMHOKEHUA
Martpul. TpaHcrioHnpoBanue maTpul. CBOWCTBA AEHCTBUI HAJ MAaTPULIAMH.

Omnpenenurenu. [lopsanok onpenenurens. PopMyra pas3iokKeHUs 10 CTPOKE
(cronbuy). CpoiictBa ompenenutens. HeBblpoxaeHHas marpunia. Berumciienue



oOpaTHOl MaTpuiibl (1o anroputmy, metogom JKopnana-I'aycca). Panr matpuiibt
(nBa crmocoOa BHIYHMCIICHUS PAHTa MATPHUIIBI).

CucreMbl JIMHEHHBIX ajIredpanvyecKuX ypaBHeHUM

Cucremsbl JIMHENHBIX anre0panvecKux YPaBHEHHU. Marpuua
kod(dummenToB. CoBMECTHBIC M HECOBMECTHBIE CHCTeMBI. Teopema Kponekepa-
Kanemm. Meron Kpamepa, B Kakux ciydasix OH IpUMEHUM. MaTpu4YHbIN METOJ, B
KAaKHX Caydasx oH npuMeHuMm. Meron ["aycca.

AHAJIUTHYECKAS] TeOMeTPUS

[IpamoyronbHass ©  TOJSIpHass  CHCTEMbl  KoopauHat.  Dopmylbl,
CBS3bIBAIOIIUE IPSAMOYTOJIBHBIN U MOJISIPHBIE KOOPAUHATHI.

VYpaBHeHue MpsSIMON Ha IJIOCKOCTHU, OCHOBHBIE BHUbI YpaBHEHHUU: o00Iee
YpaBHEHUE, YpaBHEHHE MPSIMONH C YIJIOBBIM KO3(PPHUIMEHTOM, KaHOHHYECKOE
YPAaBHEHUE, YPABHEHUE IPSMOM, IPOXOAAIIEH dYepe3 [BE 3aJaHHbIE TOYKH,
ypaBHEHUE MPSAMOM B OTpe3KaxX (HEOOXOIUMO 3amucaTh CaMH YPABHEHHS U CMBICI
UX MapameTpoB). YToJl MEXAy NpsAMbIMU ((POpPMyYIIbI 151 BBIYMCIICHHS), YACTHBIE
ciyyau. @opMmyna s BBIYUCIEHHUS PACCTOAHMS OT TOYKHA JO MPsSMOM Ha
IJIOCKOCTH.

YpaBHEHHE TIJIOCKOCTH B MpocTpancTBe. Hopmanbhbiii BeKTOp. OCHOBHBIE
BUJIbI YpPaBHEHUN IUIOCKOCTU: OOIllee YypaBHEHHE, YpaBHEHUE IUIOCKOCTH,
IPOXOJSIIEH Yepe3 TPHU 3alaHHbIE TOYKH, YPaBHEHHUE IUIOCKOCTH, MPOXOISIIEH
yepe3 3aJaHHYH TOYKY IEpHEHIAUKYJSIPHO 33JaHHOMY BEKTOPY, YpPaBHEHHE
IUIOCKOCTH B OTpE3KaxX, HOPMalbHOE YpaBHEHHUE IUIOCKOCTU (HEOOXO0AUMO
3alycaTh CAaMHU YPAaBHEHUS! U CMBICI UX MapaMEeTPOB). YTOJI MEXIY MJIOCKOCTSAMH,
YacTHBIE CIy4Yau. PacCTOSIHUE OT TOYKH J10 TUIOCKOCTH.

YpaBHeHue npsiMoi B mpoctpaHcTBe. Hampasistomuid BekTop. OCHOBHBIE
BHUJIbl YPaBHEHHMH TMpsAMOM HA IUIOCKOCTH: KAaHOHMYECKOE YpaBHEHUE,
napamMeTpuuecKUe YypaBHEHHUs, YpaBHEHHE MpPSAMOM, MNPOXOASAUIel uepe3 JABe
3a/IaHHBIE TOYKH, OOIIME YpaBHEHUs NpsSAMON (HEOOXOAMMO 3amucaTh caMu
YPAaBHEHUSI U CMBICI UX NApameTpoB). YTOJ MEXAY HPSIMBIMH B IPOCTPAHCTBE,
YTOJI MEXKTy IPSIMOM U TIJIOCKOCTBIO.

Kpussie BTOporo mopsinaka. KaHOHHWYecKHe KpUBBIE BTOPOro MOpSAJKA:
OKPYHOCTb, 3JUIMIIC, runiepOosia, mapadosia (BbIBO ypaBHEHUH).

Ipenen pyHkumnu

[Ipenen ¢dyuxkuum B Touke. [lepBwiii 3amedarenvHbIl mpenen. Bropoi
3aMeyaTellbHbI  mpenen. OKBHUBAJEHTHbIE OECKOHEYHO Maible (QyHKUUU:
OIpPEEIEHNE, OCHOBHBIE SKBUBAJIEHTHOCTH.

[Mpoussoanas pyHkuumn

Onpenenenue Npou3BOAHON, €€ TeOMETPUUYECKHl cMbICT. DOpMyIIbl st
BBIYMCIICHHSI MPOU3BOJHON CyMMBI, Pa3HOCTH, IPOU3BEAECHUS, YACTHOIO JIBYX
¢bynkumii.  IlpousBoanHass  cioxxkHod — QyHKuuuU. [lpoussoousvie  OCHOBHBIX
anemeHmapuelx @ynkyuil (3HaTh Hau3ycTh!). BeiBOg dopmyn s BBIYMCICHUS
MPOU3BOAHBIX CIEAYIOIUX (PYHKIMI: x", cosx,sinx,a”. [IpousBonHas ¢yHKIMH,
3a1aHHOMN apaMeTpUYECKH. Jlorapudmuyeckoe nuddepeHnupoBaHue.
[Ipon3BOIHBIE BBICIIUX MTOPSAKOB.



IIpunoxenuss npousBoaHou. HcciaenoBanve (GyHKUMA NPH MOMOIUU
MPON3BOIHBIX

Bo3spacrtanue u yobiBaHne QyHKIIMH, HEOOXOAMMOE U JOCTATOUYHOE YCIOBUSI.
Okctpemymbl  (yHkimu. HeoOxomumoe ycnoBue skcrpemyma. Jloctatounoe
yCIIOBUE PKCTpeMyMa (PyHKIIMU B TOUKE. BBIMYKIIOCTH, TOUKH meperuoa.

HeonpenesieHHbIH HHTErpaJI

[lonsiTue HeompeneneHHOro uHTerpana. CBOHCTBA  HEONPEIEIEHHOrO
uHTerpana. dopmyna UHTErpUpOBaHUs MO 4YacTaM. 1abauya unmezpanos (3HaTb
Hau3ycCTh!).

OnpenesieHHbIN HHTErPaJI

[Tonsitue ompeneneHHoro uHTerpaia. ['eomeTpuyeckuit cmbIca (IUIOIIAb
KpuBOJUHEHHOW Tpamnenuu). @Dopmyna Heiotona — Jleitbnuiia. OcHOBHbIE
CBOMCTBa OMNpeAeTeHHOro nHterpaina. @opmMyna UHTETPUPOBAHUS MO YACTAM IS
OINPEJEICHHOr0 HHTETpaIa.

DOYyHKIMU HECKOJIbKHUX MepPeMeHHbIX

Onpenenenne @HII. YactHble POU3BOIHBIE MEPBOTO NOpsaka. YacTHbie
MPOU3BOJIHbIC BBICIIMX MHOpsakoB. Ilomueiit nuddepennnan nepBoro U BTOPOTO
nopsakoB. JuddepennripoBanre HeIBHOM PYyHKIUU. DKCTPEMYMbI (DYHKIIMHA IBYX
nepeMeHHbIX. HeoOxoaumoe ycnoBue skctpemyma (hopMyarpoBKa), TOCTATOYHOE
yCI0BHUE IKCTpemMyMa ((popMyJIUPOBKa).

JAuddepeHunajbHbie ypaBHEHUSA

OO6muit Buj, oOuiee pemeHue, oomui nurerpai. YactHoe pemenue. 3aaaya
Komm. /[V nepsoco nopsoxa: ypaBHEHHS C Pa3ACiSIOMIUMHUCS TIEPEMEHHBIMU,
oJHOpoaHbIe AuddepeHIuanbHble YpaBHeHUSI, JIMHEWHbBIC, YpaBHEHU bepHym,
ypaBHEHUSI B MOJHBIX AuddepeHimanax (KaHOHMYECKUI BUJ, METOJbI PEIICHUS
KQKJIOTO TUIA YPAaBHECHUN ).

JIuneitnpie onHopoaHbie auddepeHunanbabie  ypaBHenus |l mopsinka.
Crpykrypa o0mero pemenus JIOHAY |l  mopsiaka ¢  HOCTOSTHHBIMU
kod(punreHTamu. XapakTepUCTUUECKOE YpaBHEHUE, BUJl OOIIETO pelIeHUs s
KaXxJ10ro u3 ciydaeB (D >0, D=0, D<0). O0muii Bua TMHEHHOTO HEOAHOPOIHOTO

AY Il nmopsnka. Crpykrypa obmero pemenus JIHAY Il nmopsnaka. Teopema o
HAJIOXKCHUU PELICHUM.

Teopust BeposiTHOCTEH

IIpocTpancTBO  3IeMEHTapHBIX  CcOObITHH. HecoBMecTHBIE  COOBITHAI.
Omnepatuu Haa COOBITHSIMH.

OnpeneneHuss BEPOATHOCTH: KJIaccHyeckoe, reoMmerpudeckoe. CBoicTBa
BEPOSTHOCTH.

VYcioBHasg  BEpOATHOCTh. TeopemMa ymHOXeHUsA. Dopmynia  IOJHOM
BeposiTHocTh. Dopmyna baiieca. Cxema wucnbiTanuii bepnyinu. ®opmyna
bepnymm.

JluckpeTHble, HENpPEpPBIBHbIE CiydalHble BeIW4MHBbL. Pacnpenenenue
Ciy4anHblX BenudyuH. DyHKIMA pacupeneciaeHus AUCKPETHOW W HENPEPBIBHOM
ciydadHbIX BequduH. DopMyrna Ui BBIYUCICHUS BEPOSTHOCTU II0IAJAHMUS
CIIy4allHOW BEJIWYMHBI B HHTEpBal. [DIOTHOCTH BEPOATHOCTEM HENPEPBIBHOM
ciry4ailHoi BesinunHbl. CBOMCTBA IJIOTHOCTH.



MaremaTtnueckoe oxuganue. CBOWCTBa MaTeMaTHYECKOTO OXHIAHUS.
Hucnepcusi. CpoiictBa aucnepcun. CpenHee KBaJpaTHUECKOE OTKIOHEHHE.
@opMybl 711 BBIYHCICHAS MAaTEMAaTHYECKOTO OXXHIAHWS W JUCHIEPCUHU IS
JTUCKPETHBIX U HEMPEPHIBHBIX CITyYalHBIX BEJIMUMH.

MartemMaTu4yeckasi CTATUCTUKA

Bribopka. Cratuctudyeckoe pacmpeaeiieHue. BapuanuoHHbIA — psia.
['mcrorpamma, Tpaduk HAKOIUICHHBIX YacTOT. OMIOUPHYECKas (QyHKIUSA
pacnpenenenus. TodeuHble OIICHKH MapaMETPOB pacIpeleiCHHs: BBIOOPOYHOE
cpenHee, BBIOOpOUHas quctepcust (MCpaBieHHAas!, HEUCIIPABJICHHAs ), BLIOOPOYHOE
CpeaHee KBaApaTHIecKoe OTKIOHEHHE.

3agauu K SK3aMEHY:
ba3oBas CII0)KHOCTB:
1. Beluncnure onpeaeuTeNb YeTBEPTOro MOPSIIKa:

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

x —4y+2z = -1,
3x —y+2z=0.

3. 3a1a4yu 110 aHATUTHICCKONW T€OMETPUH Ha TJIOCKOCTH U B MPOCTPAHCTBE:
3.1 CocTaBbTe ypaBHEHHE MPSIMOM, IPOXOAAIICH Yepe3 TOUKy A(1, 3) mapauieIbHO
MIPSIMOU [, €CJIM TIpAMast [; MPOXOIUT Yepe3 TOUKU M, (—3,5), M,(1, —2).
3.2 CocraBbTe YypaBHEHHE  IUIOCKOCTH, TPOXOJAIIEH  4Yepe3  TOUKH
A(1,3,0),B(—2,4,1),C(2,0,—3).
3.3 Haitaute TOUKy nepeceueHus mpsiMoit [ U TUIOCKOCTH ()

x—1 y+2 z-1

b= ==

Q:3x—4y+z-5=0.
3.4 CocraBpTe KaHOHMYECKHE YypaBHEHUS TMPAMOW [, 3aJaHHONW OOIIMMHU
YPaBHEHUSIMH:

—x+y=1,
; {5x+y—z +2=0.
3.5 CocrtaBbpTe MapaMeTPUUECKUE YpaBHEHUS MPSIMOW, MPOXOIAUIEH Yepe3 TOUKY
A(—1,1,—1) napauienapHo IpsAMon [, eciu
x—1 y-—-2 Z
===

4. MuddepennmpoBanue GyHKIIMHA OTHOU MTEPEMEHHOMN

4.1. Haiimute mpou3BOAHYIO CIOXHON QYHKIUH Y ':



y:cos.(3x2 +ex); y =arcsin«/3x—1; y:SiL ;¥ =109, x(5+\/e7].
(32 +et)

4.2. Haiiure npou3BoaHyto GYHKIHH Y, , 33aHHON MapaMeTpHYecKH:

X = arctgt,

X = C0S°t, {x:lnt, 1g
et ly=t |ve—
y=sin-t; y 1+t2

5. YacTHble TpOU3BOAHBIE (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX

5.1. HaiiauTe yacTHBIE IPOM3BOHBIE (DYHKIIUM:
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. Hatigute yacTHbIC TPOM3BO/THbIE (byHKIMH, 3a]JaHHON HESIBHO:
e’ +cos(x +y) xyz =0, HAUTH Z,, Z,.

6. Heonpenenenuplilt HHTETpal

6.1. Berunciaure HeonpeAeICHHBIN HHTErpall OT APOOHO-PAIIMOHATBHON (YHKITUH:
2
X5+ X+2 X+2 x+1 X+4
dx ; — X ; : —_——dXx;
IX(><—2)(><—4) Jx(x2—3X—4) erpars X% ( J(x—1)(x+2)2

.[ X+5

X2 +4x +13
6.2. Boluucnure — HeompeneneHHbIM — MHTErpaji,  UCHOoib3ys  (Qopmyiy
WHTETPUPOBAHUS TI0 YACTSIM:

I(3x+5)cos 2xdXx ; I(Zx—?)egxdx X j(3x2 + x)ln Xdx .

6.3. BerancnuTe HEOnpeAeIeHHBIN HHTETPal OT TPUTOHOMETPUIECKON (PyHKINU:
_[sin5 X C0s2 Xdx ; J'sin2 xcos™ xdx .

7. Jlns ydactusi B CTyA€HUYECKHMX OTOOPOYHBIX COPEBHOBAHUSAX OTOOpAHO W3
NepBOM Ipymnmbl Kypca 4 CTyAeHTa, U3 BTOPOHM — 6 CTYIEHTOB, U3 TPEThEH — O.
BeposTHOCTH TOTO, YTO CTYJEHT U3 MEPBOW, BTOPOU M TPEThEN I'PYMI IMOMAAET B
cCOOpHYIO MHCTUTYTa, COOTBeTCTBeHHO paBHbI 0,9; 0,7; 0,8. OquH U3 0TOOpaHHBIX
CTYJICHTOB B HUTOre mnomaj B cOOpHyl. KakoBa BeposSITHOCTH TOro, 4YTO OH
MpUHAJJIeKal K IEpBOM rpyre?

8. Pacnipenenenue ciayuyaitHOW BenuumHBl X 3amaHo Tabmwmiei. Haiitu dyHKINo
pacrnpeneneHus, nocTpouth e€ rpaduk. Hailtu maTeMaTtuueckoe OXKHUJIAaHHE U
JTHUCIIEPCUIO CITYYaWuHON BEJTUYUHBI X .

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




I1oBEeIlIEHHAS CIOKHOCTb:

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

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

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

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

3x; — 7x5 +4x3 + bxy, = —11,
7x1+ 2x; —x3+ 11x, = 6.
3. [Ipunosxenust mpou3BOAHON QYHKITUH OJHON IEPEMEHHOM
HaiimuTte wHTEpBajibl MOHOTOHHOCTH, JKCTPEMYMBbl (PYHKUMU W HHTEPBAJIBI
BBIMYKJIOCTH (PyHKIMU: y = 2In (ﬁ) — 3.

4. ITpuiio>keHrs YaCTHBIX MPOU3BOTHBIX
Haiinure skcTpeMyMbl QYHKIUU: z = —x2y + Xy? + 4Xy
5. [IpunosxeHus onpeneneHHOro NHTerpaa
5.1. Beruncnure AMuMHY Oyry KPpUBOM, 3aJaHHON MapaMeTpUYECKUMH YpaBHEHUSIMU
x =4(2cost—cos2t),
y=4(2sint—sin2t), 0<t<nz.
5.2. Bobruucnaure tmiomans (QUTypbl, OrpaHUYEHHON rpadukamMu  (QYHKIIHMA
1/x
y:e—z, y=0, x=2, x=1.
X
6. CayuaitHas BenmmumHa X 3amaHa (yHkuuen pacmpenenenus F,(x). Haiitu

INIOTHOCTD pACIIPCACIICHHUA, MATCMATHYCCKOC OKHMIAHUC U TUCIICPCHUIO CJ'Iy‘IElfIHOfI
BCIIMYUHBI.

0, x<0 0, XS\/E

2 2

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