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1. Heab, 3agayu HW NUIaHUPyeMble Ppe3yJbTaTbl OOy4YeHHUS] IO
AUCHMILTAHE

[lenpr0 u3y4yeHWs JOUCLMIUIMHBL SIBISIETCS TEOPETUYECKOE OCBOECHUE
OOyJaronMMHUCSI OCHOBHBIX DAa3JeiOB JIMHCHHOW anreOphl, MaTeMaTHYECKOTO
aHalKu3a, TEOPUH BEPOSITHOCTEM M MAaTEMaTHYECKON CTAaTUCTUKH, HEOOXOIUMBIX
JUIS TIOHMMAaHHUS pPOJM MaTeMaTHUKH B NPO(ECCHOHATIBHOUW NeATEeIbHOCTH;
(GopMUpPOBAaHUSA KYyJIbTYpPbl MBIIUIEHUS, CIIOCOOHOCTHM K OO0OOIIEHHIO, aHAIU3Y,
BOCHPUATHIO MH(OpPMaLMK, TOCTAHOBKE LIEU U BBIOOPY MyTed €€ TOCTHKEHUS;
OCBOCHMSI OCHOBHBIX METOJIOB JHWCLUMIUIMHBI, IPUMEHSAEMBIX B PEIICHUU
Ipo(heCCHOHANIBHBIX 337a4 U HAyYHO-UCCIIEJOBATENBCKOM 1€ATEIbHOCTH.

3aauu TUCUMIUIAHBIL

JIaThb TNPEACTABICHUWE O POJM MaTeMaTUKU B NPOPEeCcCHOHATBHON
NEATEIbHOCTH;

MMO3HAKOMHTb C HEOOXOUMBIM MOHSATHIHBIM aIapaToOM JUCUUILINHBI;

chopMHpOBAaTh yYMEHHUS peElIaThb THUIIOBBIE 3aJa4yl OCHOBHBIX pa3JeJioB
JUHENHON anreOpbl, MaTeMaTHYEeCKOr0 aHajau3a, TEOPUU BEpPOSATHOCTEN U
AIIEMEHTOB MATEMATUYECKON CTATUCTUKH;

OCBOUTH THUIIOBBIE METOABl MAaTEMATHYECKOTO MCCIENOBAHUS NPHUKIIAIHBIX
BOIIPOCOB 110 CIIEHUAIIBHOCTH;

chopMUpOBATh YMEHHE MCIIONb30BaTh MATEMAaTUUYECKUH amnmapaT mpu
U3YUYECHHUU PEAIBHBIX IIPOLIECCOB U SIBJIICHUM.

KoMnereHumu 1 MHIMKATOPhl, (popMuUpyeMble y 00yUaroluxcsl:

KOI[ U HAMMCHOBAHUE KOMIICTCHIITUN KOI[ 1 HAMMCHOBAHUC HHIAMWKATOpa

OIIK-3 — Crioco6eH UCmonbp30BaTh
MHOT000pa3ue JOCTHKEHUM
oTeueCTBEHHON U MUPOBOM KynbTypsl B | OIIK-3.1 — OGnanaer HaBbIKaMH PUMEHEHUS
MIPOIIECCE CO3/IAaHUSI METUATEKCTOB U MaTeMaTHYECKOTO armapara

(unu) MeTUanpOAYKTOB, U (MJIH)
KOMMYHHKAITUOHHBIX TTPOAYKTOB

2. Mecto aucuuninHbl B cTtpykrype OII

[Tocnenyromue aucuuIuinebl (Moaynu), npakrtuku, HUP, np.:

— AHaJi3 TaHHBIX B MApKETUHTE,

— HWuadopmanroHHO-TTU(GPOBBIE TEXHOJIOTHH,

— KoHienmuu coBpeMeHHOr0 €CTeCTBO3HAHUS,

— TlporpammHoe obecrieueHre 1 TpOorpaMMUpPOBaHKE B MPOdeCcCHOHATBHON
NeATEITbHOCTH

— Hcropus uckyccrsa

— Konupaitusr

3. CTpyKTypa U coep:KaHue TUCIUTTUHBI
3.1. CTpykTypa AUCHUIINHBI



Jlnst ouHol popMbl 00yUeHUSI

Bun yuebHoM paboThI Beero | Bcero | Cemectp
3E 4acoB 1
OBIAA TPYAOEMKOCTD JUCHUIIJIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 139 139
AYJUTOPHAS PABOTA 3,33 120 120
Jleknnn 1,44 52 52
[IpakTHdeckue (CeMUHAPCKUE) 3aHITHUS 1,89 68 68
JlaGopaTopHbIie pabOThI - - -
CAMOCTOSATEJIbHASA PABOTA OBYHAIOIEI'OCA 3,67 132 132
[TpopaboTka yuebHOTO MaTepuaia 2,67 96 96
KypcoBoli mpoekT - - -
Kypcosas padota - - -
[TonroroBka K MPOMEXYTOYHOM aTTECTAIUH 1 36 36
[IpomexyToUHAsT aTTECTaINS: 3
Jliist 3a0uHOM (OpMBI OOYUEHHS
Bun yuebHo# paboThl Bcero Bcero | Cemectp
3E 4acoB 1
OBLLAS TPYJIOEMKOCTb JUCLIUIIIMHDI 7 252 252
KOHTAKTHASI PABOTA - 60 60
AVJIUTOPHAS PABOTA 0,83 30 30
Jlexknnn 0,33 12 12
[TpakTrueckne (CeMUHAPCKUE) 3aHATHUS 0,5 18 18
JlaGopatopHbie pabOThI - - -
CAMOCTOATEJIBHAA PABOTA OBYUAIOIIEI'OCA 6,17 222 222
[IpopaboTtka yueOHOTO MaTepuana 5,92 213 213
KypcoBoit mpoekt - - -
Kypcogas pabdota - - -
[ToaroToBKa K MPOMEXYTOYHON aTTECTAIIUU 0,25 9 9
[TpomexyTOUHas aTTeCTAIHS: 3

3.2. Coaep:kanue IUCHMILUIMHBI, CTPYKTYPHPOBAHHOE MO pa3jaeiamM H

BUJ1aM 3aHATHH

Paznensr
JUCHUILINHEI

Pacnpenenenue
TPYZAOEMKOCTH
110 BUJaM y4eOHOM paboThI

Bcero
qacoB

®opmbl U
BHJ

WNHnexchl HHIUKATOPOB
dhopMHupyeMbIX




E % z g KOHTPOJIA KOMIIETCHIIUH
= 2 8| 2
2 8| B 3
Pazgen 1. Beenenne B | 74 20 22 32 TK1 OIIK-3.13YB
JUHENHY0 anredpy u
AHAJTUTHYECKYIO
T€OMETPHIO
Pa3zpen 2. Beenenue B | 102 24 34 44 TK2 OIIK-3.13VB
MaTeMaTH4YCCKUI
aHam3
Pasnen 3. Beenenue B | 40 8 12 20 TK3 OIIK-3.13YB
TEOPHIO
BEPOSATHOCTEH u
MaTEeMaTHYECKYIO
CTATUCTHUKY
DK3amMeH 36 36 oM 1 OIIK-3.13YB
Hroro 3a 1 cemecTp 252 52 68 132
HUTOI'O 252 52 68 132

3.3. Coaep:xkanue JUCHUNTIHHBI

Pa3nen 1. BBenenue B nuHeiHy0 anreOpy U aHATUTHYECKYIO FEOMETPUIO

Tema 1.1. MaTpuiipl ¥ onpeaenuTeNn

[Tonatne marpunpl. [lercTBUsST Haa MaTpullaMH, CBOMCTBA JICMCTBUM HAJ
MaTpHULlaMu. DJeMEHTapHbIE TPeoOpa30BaHUs MaTPUL.

Onpenenurens matpuiibl. CBoiicTBa onpenenutens. MeToasl BBIYKCICHUS
onpeaenuteneid. Dopmyiia pasnokeHus 1o cTpoke (1o ctooiy). PaHr MaTpuIlb.

OGpaTtHas maTpuIia. Y ClIOBUE CYIIECTBOBaHUS 00paTHOM MaTpulibl. MeToabl
HAXOXJIEHUsI 00paTHOI MaTPUIIBI.

Tewma 1.2 CucteMbl TMHEWHBIX AIreOpanyecKux ypaBHEHUN

Cucremsbl nuHEMHBIX ypaBHeHul. Teopema Kponekepa-Kanemnu. Pemenue
CUCTEM JIMHEMHBIX YpaBHEHUM wmerogoM Kpamepa, MaTpU4HbIM METOIOM.
Pemenne cucrteM TMHEWHBIX ypaBHEHH MeTonoM ['aycca.

Tema 1.3 BekTopsl

[Tonarue Bektopa. Koopaunatel BekTOpa, JynHa BekTopa. KosnmmHeapHsie
BEKTOPBI, YCIIOBUE KOJUIMHEApPHOCTU. KomriaHapHbie BEKTOpbI. [lelCTBUS Han
BeKTOpaMu B KoopauHaTHOM ¢opme. I[Ipoekmust Bektopa Ha ock. CBoiicTBa
nmpoekuuu. JleneHne oTpe3ka B 3aJaHHOM OTHOLICHWHM, KOOPAWHATHI TOYKH
JETICHUS.

CkansipHO€ IPOU3BEAECHUE BEKTOPOB, CBOMCTBA CKAISIPHOIO MPOU3BEICHHUS.
BekTtopHOE NpOU3BENEHHE BEKTOPOB, CBOWCTBA BEKTOPHOTO ITPOM3BEACHUS.
CMenmaHHOe TPOU3BEICHUE BEKTOPOB, CBOMCTBA CMEIIAHHOTO MIPOU3BEICHHUSI.

Tema 1.4 JIuHeitHbIE BEKTOPHBIE TPOCTPAHCTBA

Onpenenenue JUHEHHOTO MPOCTPAHCTBA. JINHEHHO HE3aBUCUMBIE BEKTOPBI.
ba3zuc, pa3aMepHOCTb JIMHEHHOTO TPOCTPAHCTBA.

Jluneitapie oneparopbl. MaTpuila TUHEHHOTO oneparopa B pa3HbIX 0a3ucax.
CoOcTBEeHHBIE BEKTOPBI U COOCTBEHHBIE YHMCIIA IMHEWHOTO OMEepaTopa.

KBagpatuuneie (bopMBI. Martpura KBaJpaTUYHON bopMmbl.
3HaKOONpPEaEIeHHOCTh KBaApaTuuHoi Qopmbl. Kputepuit CunibBectpa, 3aKOH




WHEPLHH.

Tema 1.5 AHanuTrueckas TeOMETpus

HekapToBa cuctemMa koopauHart. [IpeoOpa3oBaHHsi CHUCTEMbI KOOPIUHAT.
[TonsipHas cucrema KOOpIUHAT.

YpaBHEeHUE NIPSMOM Ha IJIOCKOCTH. YTOJI MEXKIy NpsMbIMU. PaccTositHue ot
TOYKH JI0 NMPSIMOM. YPAaBHEHHE IJIOCKOCTH B MPOCTPAHCTBE. PaccTossHME OT TOUKHU
J10 TWIOCKOCTH. Y PaBHEHHUE NIPSMOM B MPOCTPAHCTBE. YTOJ MEXKIY IPSIMBIMA. Y TOJI
MEXKIy INPSMOU M IUIOCKOCThIO. KpuBbie BTOpOro mopsaka. Kanonudeckuii BT
KPHUBBIX BTOPOTO MOPSAIKA.

Pa3nen 2. BBenenue B MaTeMaTHUYECKUN aHAJIN3

Tema 2.1 YucnoBble MHOKECTBA

[Tonarne MHOXecTBa. Pa3znuuHble BHUIIBI YMCIOBBIX MHOXECTB. HTEpBa.
OxpecTHOCT, TOYKH. MomHOoCTh MHOXecTBAa. (OTOOpakeHHUs: CIOPBEKILIHNS,
uHbekuus, ouekuus. [lonarue ¢pynkuuu, rpapuk pyHkuuu. OdpatHas QyHKIUS.
OcHOBHBIE 37IeMEHTapHbIe PYHKIUU, UX TPAQUKU U CBOMCTBA.

Tema 2.2 Teopus npeaenos

Uucnosas nocnenoBaTenbHOCTh. [Ipenen 4mMcinoBoW MOCIETOBATEIBHOCTH.
CBolicTBa npezena 4uciaoBOr MOCIEe10BAaTEIbHOCTH.

[Ipenen ¢yukmuu B Touke. CBoiicTBa mnpenena ¢yHkuuu. [lepBbrit
3aMeyYaTeNbHbI Mpelaesa, BTOPOM 3aMedaTelbHBIM Ipenen. OKBUBAJICHTHOCTH.
OnHOCTOPOHHKE MPEIEIBI.

Omnpenenenue QyHKIMH, HEIPEPHIBHOW B TOUKE. TOUKM pa3pbiBa (QyHKIIHH.
CBoiicTBa (yHKIMH, HENPEPHIBHBIX HA OTPE3KE.

Tewma 2.3 IlpousBoaHas QyHKIIMU OJTHON EPEMEHHOU

[lonsitue npousBogHOM GyHKUMM B Touke. [Ipou3BOJHBIE OCHOBHBIX
aneMmeHTapHbIX QyHkiuit. [IpaBuna nuddepennupoBanusi.

[IpousBogHast cioxHOM (yHKIMH, JorapudMuyeckas MPOU3BOIAHAS.
[IpousBoaHass (GyHKIMM, 3a7aHHON Tapamerpuuecku. lIpowsBomHas ¢yHKIWH,
3amanHoN HesiBHO. [IpomsBonmHas oOpatHol ¢yHKIMU. [Ipou3BoaHBIE BBICIIMX
MOPSIAKOB.

Tema 2.4 [IpunoxxeHus Npou3BOIHOU

['eomeTpuyecknii CMBICI POU3BOAHOM.

OkctpemMyMbl  QyHKuuMU.  MHTEpBanbl ~ MOHOTOHHOCTH  (DYHKIIMH.
HeoOxoaumoe ycnoBue skcTpeMyMa (pyHKIIHNH, JOCTaTOYHOE YCIOBHUE SKCTPEMYyMa
dbynkuuu. Bemykinocts, Touku neperunda. Heo0xommMoe u J0CTaTOYHOE YCIOBUS.
Acumnrotsl rpaduka Gynkiuu. [Ipasuio Jlonurans.

Tema 2.5 HeonpeneneHHbI HHTETPAT

[lepBooOpasnast  ¢ynkiuu. [loHsiTHE HEOMpeaeIeHHOr0 HMHTETpaa.
CBoIICTBA HEONIPEAEIEHHOIO HHTETPpaIa. MeToAbl BBIYMCIICHHUS.

Tema 2.6. OnpenesieHHbI HHTETPA

[lonarue omnpenenenHoro wuHrerpana. CpoiictBa. ®opmy HerotoHa-
JletiOHuita. 3aMeHa epeMeHHON B ONPECTICHHOM UHTEerpae.

[IpwiioxxkeHuss ONPEAEIEHHON0 HHTErpaya: IUIOIAAb KPUBOJMHEHHOU
Tpaneuuu, AJuHa 1yTu, 00BEM TeJa BpaleHHs.

Tema 2.7 @yHKIMU HECKOJIBKUX NEPEMEHHBIX

[Tonsatne  ¢ynkmum  Heckombkux  mepemeHHbIXx  (DPHII).  OGmacts



onpenenennss OHII. Jlununm ypoBHsa. Yactaeie npoumsBoansie DHII. Yactasie
IIPOU3BO/IHBIE BBICILIUX MOPSIAKOB.

Oxctpemymbl OHII. Heobxomumoe u nocrarouHoe ycinoBus. KacatenbHas
IJIOCKOCTh U HOPMaJIb K TOBEPXHOCTH. ['pagueHnTt. [Ipon3BoaHas 10 HAINPaBICHUIO.
Meton HauMEeHbIIUX KBAIPATOB.

Tema 2.8 Iuddepennmansapie ypaBaenus (V)

[Tonsatue Y. Ilopsmox Y, oOimiee peuienuwe, yactHoe pemieHue. Y
nepporo mnopsaka. Jlunennele JIY  BTOpOro mopsaka € ITOCTOSSHHBIMHU
K03 PUIIUEHTaAMH.

Tema 2.9 Psananl

Uucnoseie psaapl. CXOOUMOCTh 4YKCIOBOrO psga. CBOMCTBA CXOISIIMXCS
YUCJIOBBIX PAAOB. [[pu3HaKku cXOAUMOCTH.

Crenennble  psapl. Pagumyc  CXOOUMOCTH, HMHTEpPBal  CXOAUMOCTH.
Paznoxenue GpyHKUMNA CTETIEHHON PsiA.

Paznen 3. BBengeHue B TEOpPUIO BEPOSTHOCTEM M MATEMAaTHYECKYIO
CTaTUCTHKY

Tema 3.1 Anre6pa coObITHIA

Onementsl  komOuHatopuku. CrnyuaiiHoe coObitue. IIpocTpancTBO
3JIEMEHTApHBIX UCXOJ0B. [leficTBUS Hall COOBITUAMH.

Kilaccnueckoe M reoMeTpuyeckoe OIpeAesieHusl BeposiTHOCTH. (CBolcTBa
BEPOSTHOCTH.

Teopema cnoxeHMS. YCIOBHasg BEPOSATHOCTb. TeopemMa YMHOXKECHUS.
dopmyna mMOJHOM BeposTHOCTH, ¢opmysa baiteca, Qopmyna bepnymm.
Haugepositheliiiee uwncino ycnexoB. [lpubnuxennsie ¢opmyisl:  dopmylia
[lyaccona, nokanbHas ¢opmyina MyaBpa-Jlamnaca, wuHTerpangpHas ¢dopmyia
Myaspa-Jlamnnaca.

Tema 3.2 Cny4aiiHble BEJTMYUHBI

JluckpeTHas ciydaiiHas BeEJIM4YMHA, HENPEPbIBHAS CllydaiiHas BEJIWYMHA.
3aKOH pachpelesieHus] CIydyalHOW Benu4yuHbl. @DOYHKIMS pacrpeieieHusl.
[I1OTHOCTP BEpPOSATHOCTEW HEMPEPHIBHOW CIIy4YalHOM BEJIMYMHBL. YHCIIOBBIE
XapAKTEPUCTUKHU CITyYailHbIX BETUYMH.

OCHOBHBIE 3aKOHBl pacHpeleNieHus] JTUCKPETHbIX M  HENpPepBhIBHBIX
CIIy4YalHbIX BEJIMYMH MW WX YUCJIOBBIE XapakTrepuctuku. HopmanmbHOe
pacrpeneneHue.

Tewma 3.3 BeneHne B MATEMaTUYECKYIO CTATUCTHKY

OcHoBHBIE 3a7a4u MaTEMaTUYECKOU CTaTUCTKH. I'enepanbHas
COBOKYITHOCTH M BbIOOpKa. CTaTUCTUUYECKUI 3aKOH pacrpeneneHus. ['paduueckoe
npejacTaBieHue BbIOOpKH. ToueyHble OLEHKM HEU3BECTHBIX IMapaMeTpoB
pacrpeeneHus.

3.4. TeMaTu4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI
Paznen 1. BBenenue B nMHEHY0 anredpy U aHATUTHYECKYIO T€OMETPHIO

1. HetictBust Hax Matpuiiamu. CBoMCTBa JEWCTBUIN HAJl MATPULIAMH.
2. [TonsTue ompenenurens, METOAbI BbluMCcIeHHs. HaxoxaeHnue panra
MAaTpPULBI.

3. Pemenne cuctem NIMHEHHBIX anreOpanyecKux YpaBHEHHH METOI0M



Kpamepa. Haxoxnenue oOpaTHOW wmaTpuibl. PereHue CcucTeM JTHMHEHHBIX
ypaBHEHUH C TIOMOIIBI0 0OPaTHON MaTpPHUIIBI.

4, Pemenune cucrem JTMHENHBIX YpaBHEHUN MeTo10M ['aycca.

S. Beluncinenne JUIMHBIL M HalpaBlIEHUs BEKTOpa. Beluncienue
npoekiuu. CKaJsIpHOE NPOU3BEACHUE BEKTOPOB.

6. BekTopHOE U CMENIaHHOE TPOU3BEIECHUSI BEKTOPOB.

7. basnuc nunenHOro mpocrtpancTsa. KoopanHaTel BEKTOpa B HOBOM B
0a3uce. CoOCTBEHHBIE YMCa U COOCTBEHHBIE BEKTOPBI TMHEHHOTO OIlepaTopa.

8. Matpuna xBagpatuuHo Qopmbl. MccnemoBaHue KBagpaTUYHOU
(opMBbI Ha 3HaKOONPEEIEHHOCTb. [IpuBeieHNE K KAHOHUYECKOMY BUY.

9. Pa3nnuHble BUABI ypaBHEHUS IPSIMOU JIMHUU HA TUIOCKOCTH.

10. VYpaBHeHUE IIOCKOCTH B MPOCTPAHCTBE. Y paBHEHUS MPAMON JIMHUU B
IIPOCTPAHCTBE.

11. KpuBble BTOPOro nopsiaKa.

Pa3nen 2. BBenenue B MaTeMaTUUCSCKUI aHAIN3

12. Beruucnenue mpenenoB (pyHkuuid Ha OECKOHEYHOCTH M B KOHEYHOMU
TOYKE. PackpbITe HEONPEAEIEHHOCTEM.

13. IlepBblil 1 BTOPOI 3aMeyaTENbHBINA MIPEACIIBI U UX CICACTBUS.

14. IlpaBuna muddepennupoBanus. [IponsBogHas CIOXKHON (QYHKIUU.
Jlorapudmuueckas npousBoHasi. [IpubinxeHHbIE BEIUNCICHHUSL.

15. Ilpou3BoaHble BBICIIMX MOPAJKOB. BbluncieHne mnpenenoB ¢
MOMOIIIBIO MpaBuia Jlonuras.

16. Beruucnenue sxctpemymoB pyHkumii. Haxoxnenue HanOONBIIETO H
HAaUMEHBIIIETO 3HAYCHUH (YHKIMH Ha MHOXKecTBe. [IpumMeHeHrne Mpon3BOAHBIX K
UCCJIEI0OBAHNIO (DYHKUIMNA U MOCTPOEHUIO IPAPUKOB.

17.  OcHoOBHbIE METO/IbI WHTETPUPOBAHUS (HemoCpeACTBEHHOE
UHTETPUPOBAHUE, 3aMEHA IEPEMEHHON, HHTETPUPOBAHUE T10 YACTSIM).

18. HurerpupoBanue ApoOHO-pAIMOHAIBHBIX (QYHKITUH.

19. HurerpupoBanue TpuroHomerpuueckux ¢GyHkumii. MHTEerpupoBanue
UPpAIMOHATIBHBIX (PYHKIIHIA.

20. Mertoasl BBIUMCICHHUS OMNPEICICHHOTO WHTerpana. llpumoxxeHus
ONPEJENICHHOI0 MHTErpajga K BBIYMCICHUIO IUIOLIAAe, OOBEMOB, IJIMHBI IYyTH
KPHBOM.

21. OGnacts onpenencHust ®HII. Jluauu ypoBHs. YacTHBIE TPOU3BOIHBIC
(GYHKIIMM HECKOJBKUX nepeMeHHbIX. [Ipon3BoHas GyHKIUM, 3a1aHHON HESIBHO.

22. IlpousBogubie BeICIIUX MOpsiakoB. [Tomubiit nuddepennuan mepBoro
U BTOPOTO TMOPSAKOB. YpaBHEHUE KacaTeJbHOM IUIOCKOCTM U HOPMaid K
MOBEPXHOCTH. [Ipon3BoaHas no HanpasieHuto. [ pagueHr.

23. DOxctpemyMm (GYHKIMM MHOTHX TIEPEMEHHBIX. 3alauyd HaxOXXIEHUs
HanOOJILIIEr0 U HAUMEHBIIIETO 3HAYEHHUI B OTPaHUYEHHOM 00JIacTH.

24.  JTudbdepeHunanbHble YpaBHEHHS IIEPBOTO nopsiaKa
(nuddepennmanbHble  ypaBHEHHS € pa3lENsIOMIMMUCA  [EPEMEHHBIMU,
OJTHOPOJIHbIE, JMHEHHbIE HEOIHOPOAHbIC, YypaBHEHHs bepHymiu, B MOJIHBIX
muddepennmanax).

25. Jluneiinple gud¢epeHIranbHble ypaBHEHUS BTOPOrO TOPSAKa C
MOCTOSTHHBIMU ~ KOo3(purimenTamMu. MeToa HEONpeAeIeHHBIX K03 (UITMEHTOB.



Meron Bapuanny nOCTOSHHBIX.

26. Ilpu3Haku CXOIMMOCTH MOJIOKUTEIBHBIX PSAAOB. 3HAKOIIEPEMEHHbBIE
PAIBIL.

27. Crenennsle psbl. Paguyc cxoquMocTy CTENEHHOIO Psijia.

28. PaznoxxeHue (QyHKUMH B CTENEHHON psn. [IpumeHeHHe CTEeneHHbBIX
PSI0B K MIPUOTUKEHHBIM BBIYUCICHUSM.

Paznen 3. BBengeHue B TEOpPUIO BEPOSITHOCTEM U MAaTEMATHYECKYIO
CTaTUCTHUKY

29. DOnementsl koMOuHaTopuku. CiywaitHble coObITus. Omnepanuu Haj
coOplTusiMU. Kiaccuueckoe M TeOMETPUYECKOE OIPEAENICHUE BEPOSITHOCTH.
TeopeMsbl CIOKEHUSA U YMHOKEHUSL BEPOSITHOCTEM.

30. ®opmyna nonHo# BeposaTHocTU. Dopmyina baiteca. Cxema ucnsiTanuit
bepnymm. ®opmyia bepnyinu. [IpenensHeie TeopeMbl B cxeme bepHyuiu.

31. Cnyuaiinpie BenuuuHbL. @OYHKIHUA paCHpPENENCHUs CIydalHBIX
BEJINYMH U €€ CBOMCTBA. BUabI cirydallHbIX Benu4uH. [1IOTHOCTE pacnpeneneHus
BEPOSTHOCTEW HENPEPBIBHOW CITy4ailHOM BEJIMYUHBI U €€ CBOMCTBA.

32. YucnoBble XapakTEPUCTUKU CIyYalHBIX BEIWYMH U WX CBOMCTBA.
IIpuMepbl OCHOBHBIX PAaCHpPENENICHUM ClIydalHbIX BelnduH. HopmanbHoe
pacripeieneHue.

33. T'eHepasibHasi COBOKYNHOCTb M BbIOOpKa. CTaTUCTUYECKUI pAf
pacnpenenenus. ['padguueckoe npeacraBieHe BbIOOPKU: TUCTOrPaMMa, MOJIUIOH
4acToT.

34. OOpaboTka pe3ynbTaTOB 3SKCIEPUMEHTA, OINPEACICHUE TOYCUHBIX
OLICHOK YHMCJIOBBIX XapaKTEPUCTHK W IAapaMETpPOB PACIPEACICHUs T€HEPaJIbHOU
COBOKYITHOCTH.

3.5. TemaTu4ecKkuii MJ1aH JJalOPATOPHBIX PadoT
JlanHbIM BUJT paOOThI HE MPETYCMOTPEH YUEOHBIM MJIAHOM

3.6. KypcoBoii npoekT /KypcoBasi pa6ota
JlanHbIii BUA pabOTHI HE MPEYCMOTPEH YUEOHBIM TJIAHOM

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

OueHuBaHue pe3yJbTaTOB OOy4YEHUS MO AUCIHUIUIMHE OCYIIECTBISIETCS B
paMKax TEKyIIEero KOHTPOJS W MPOMEXKYTOUYHOM aTTeCTalldy, MPOBOJIMMBIX IO
oamnsHO-perTuHroBoi cucreme (bPC).

[lkana OLEeHKH pe3yJIbTaTOB 00YUYESHHMsI 110 TUCHUILIMHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJIUKATOpa KOMIICTCHITUH
o . Hwuxe "
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oT 0
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TCJIBHO

OIIK-3

OIIK-3.1

3a4TEHO HE 3a4TEHO
3HATh:
IOHATHEC MaTPULIbL, cB0O0OJ | JOCTATOYHO JIOXO HE 3HAET
onpejieJieHe 0OpaTHOH | HO W B | MOJIHO 3HAET | OMHUCHIBACT
MATpHIIEL, IOHATHS MOJHOM ,  MHOro
panra MaTPHIIEL, oObeme OIINOOK
oHATHE 00 3HACT
ompeneIuTeIe

MAaTpHUIIbI, CBOMCTBA
omnpeneauTeNneit; oo
Bun CJIAY; mpaBuio
Kpamepa nns peienust
CJIAY; MaTpuuHbIi
Mmetof pemtenus CJIAY;
KpUTEpUil
coBmectHoctu CJIAY;
Meron ["aycca; nonsrtue
BEKTOPA, BEKTOPHOTO
MPOCTPAHCTBA; 0a3KC U
pa3MepHOCTb
BEKTOPHOT'O
MIPOCTPAHCTBA; [TIOHATHE
JIMHEHHOr 0 orepaTopa,
cOOCTBEHHOTO YHCTIa U
BEKTOpa JIUHEHUHOIO
oreparopa; MOHATHE
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YpaBHEHUH NPSIMBIX HA
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MIOHATHE Tpeaesa
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(YHKLIUH B TOUKE;
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(YHKIIMH B TOYKE U HA
MHOJKECTBE; IIOHSITHE
MPOU3BOJIHOM, €€
r€OMETPUUYECKUI
CMBICTI; TIOHSITHE
HEOIPEIETIEHHOTO U
ONPEAENEHHOTO
MHTETPaAJIOB, UX
CBOICTBa; TOHSTHE
(YHKLINU HECKOIBKUX
MIEPEMEHHBIX, YACTHBIX
MPOU3BOJHBIX (PYHKLIUU
HECKOJIBKHX
NIEPEMEHHBIX; IOHATHUE




IuQpepeHInaATEHOTO
YpaBHEHHUs, OCHOBHBIE
TUTIBI
JudpepeHInaANTBEHBIX
YpaBHEHHI TIEPBOTO
MOPSIKA; TIOHSITHE
YHCIIOBOTO U
CTETIEHHOT'O Psiza;
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CXOIMMOCTH YHCIOBBIX
PsIIOB; OCHOBHBIE
HOHATHS U
OIIpeIeJICHUsI TEOPUU
BEPOATHOCTEU U
MaTeMaTHYECKOU
CTaTUCTHKU:
KJIaCCUYECKOE U
reoMeTpuyecKoe
OIpeIesIeHUs
BEPOATHOCTH,
OCHOBHEIE (hOPMYJIBL,
MOHSITUS AUCKPETHOU U
HEIPEPHIBHON
CITy4aiiHbIX BEJINYUH,
TeHepaIbHOU U
BBEIOOPOYHOI
COBOKYITHOCTEH,
TOYCYHBIE OLICHKH
rapaMeTpoB
pacnpeieseHusl.

YMETh:

BBITIOJTHSTD ACHCTBUS
HaJl MaTpHUIIAMH;
HaXOJIUTh MaTpHILY,
00paTHYO JTaHHOI;
HaXOJIUTh PaHT
MAaTpHIIbI; 3aMMCHIBATh
B MaTpU4YHOU (hopme
CHUCTEMY JIMHEHHBIX
YpaBHEHUH; IPUMEHSTh
Pas3InYHbIE METO/BI
pemenus CJIAY;
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BEKTOPHOE, CMEILIAHHOE
NIPOU3BEJICHHUE
BEKTOPOB; HAXOIUTh
COOCTBEHHBIE YHCIa U
cOoOCTBEHHBIE BEKTOPHI
JIMHEWHOTr 0 oneparopa,;
WCCIIEIOBATh
KBaJ[paTHYHYIO (GOpMY
Ha
3HAKOOTIPEIETICHHOCTH;
CTPOHTH YpPaBHEHHUSI
MPSIMOM JINHUU HA
TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHUS TIOCKOCTH
B IIPOCTPAHCTBE,
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MOpPsIIKa; HAXOJUTh
YTOJl MEXTy MPSIMBIMHU,
TUIOCKOCTSIMU,
paccTosiHuE OT TOUKH
JI0 TIpSIMOU U
TUIOCKOCTH,;

HaXOJIUThb 001aCTh
onpezeneHus QyHKINH,
WCCIIEIOBATh (DYHKITHIO
Ha CUMMETPUYHOCTb;
BBIYHUCIISITH MIPEIeT
MI0CJIE0BATEILHOCTH U
(YHKIIH B TOYKE;
BBIYUCIISITH
MIPOU3BOJIHEIE
3IIEMEHTaPHBIX
(bYyHKUNH; HAXOIUTD
OKCTPEMYMBI PYHKIIHH,
HaunOombIlee U
HaMMEHbBIIIee 3HAYCHHE
¢GbyHKUINY Ha
MHOXECTBE; BBIYHCIIATh
nepBooOpa3HbIe
¢byHKIIHN (B
MPOCTEHIINX CITydasix);
BBIYUCIISITH
OIpeieIICHHbIE
MHTETPabl; IPUMEHSTh
WHTETPaIbI K PELICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajad;

HaXOJIUTh YaCTHBIE
npousBoansie OHII,
YaCTHBIE MMPOU3BOIHBIE
BBICIIHX TOPSIIKOB,
skctpemymbl OHIT;
UCCIIeI0BaTh HA
CXOJIUMOCTH YHCIIOBBIE
PSLIBL; HAXOIUTD PATHIYC
CXOIUMOCTH
CTETIEHHOTO Psiza;
3aMnCHIBaTh
MaTeMaTHYECKYIO
MOCTAaHOBKY TUITOBBIX
TEKCTOBBIX 3a]1a4;
COCTAaBIISATH
MaTeMaTHYeCcKHe
MOJIENTN TPOCTHIX 33124
peabHBIX TPOIIECCOB U
MPOBOJIUThH X aHAIIN3;
BBIOMPATh METOJ
peLIeHHs] TUIIOBOM
3a]a4y;

pelaTb CTaHJapTHbIE
3aJa4u C
WCIIOJIb30BaHUN
¢bopmyn Teopuun
BEPOATHOCTEUN U
MaTEeMaTHYECKON
CTaTUCTHKH.




BJIaACTh.

HaBBIKAMHU
ynorpeOieHus
MaTeMaTHYECKOU
CHUMBOJIMKHU AJIS
BBIPKEHHS
KOJINUECTBEHHBIX U
KayeCTBEHHBIX
OTHOIICHUH OOBEKTOB,;
HaBBIKAMHU CUMBOJIBHBIX
npeoOpa3oBaHUiA
MaTeMaTHYECKHX
BBIPaYKEHU;
3aIUChIBaTh
MaTeMaTHYECKYIO
MIOCTAaHOBKY TUIIOBOM
TEKCTOBOH 3aa4H;
HaBBIKAMH ITOCTPOCHHUS
rpadukoB
3IIEMEHTaPHBIX
(GyHKUWH; HaBBIKAMU
UCTIOJIb30BaHHUS
rpadyKoB, TA0JIUIL IPU
peILICHNN 3a/1a4H U
MPOBEICHIH aHaJ3a
Ha{ICHHOT' O PEIICHMUS;
OCHOBHBIMHU
AHAJTUTUYECKUMU
METO/aMH PELICHUS
anredpanvaeckux
YpaBHEHHH U CUCTEM
anredpanvaeckux
YpaBHEHUH;
OCHOBHBIMH METOJIaMH
nud dhepeHIUPOBaHY,
WHTETPUPOBAHUS
(YHKITHI; OCHOBHBIMH
METO/IaMH TOHCKa
IKCTpeMyMa QyHKIUH
OJTHOM Y HECKOJILKUX
MIEPEMEHHBIX;
METOaMHU
CTaTUCTHYECKOM
00pabOTKH pe3yabTaToB
9KCHEPHUMEHTOB;
METO/IaMH aHAJIN3a U
NpeACTaBICHUS
CTaTUCTHYECKUX
JIAHHBIX.
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[TonHBIN KOMIUIEKT 3aJjaHUid ¥ MaTepUAJIOB, HEOOXOAUMBIX JIJISI OLICHUBAHUS
pe3yJIbTaToOB OOy4EHUS 110 AUCIUIIIMHE, XpaHUTCS Ha Kadenpe pa3padboTyuka.




5. YuefHo-MeTOAHYECKOE H HH(POpMALIHOHHOE o0ecIiedeHne TUCIMILITNHBI
5.1. YuyebOno-mMeToguueckoe odecrneyenne

5.1.1. OcHOBHas nUTEPATYpa
1. Byageik, I'. M. COOpHUK 3aqad M YNPaXKHEHHWH II0 BBICIICH MaTeMAaTHKE:

yueGHOe mocobue min By3os / I'. M. Bymmeik. — 2-¢ usn., crep. — CaHKT-
[erepOypr: Jlamb, 2022. — 332 c¢. — ISBN 978-5-8114-9473-6. — TekcT:
3eKTpoHHEI /  Jlamb:  oneKTpoHHO-OmOmMoTedHas cucrema. —  URL:

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

2. lannuesa, A. B. Teopus BeposrtHOCTeil: yueOHOe mocobme / A. B.
TCannueBa. — Canxt-Ilerep6ypr: Jlans, 2022. — 144 c. — ISBN 978-5-8114-
2380-4. — TekcT: 3neKkTpoHuEI / JlaHb: 3JIeKTPOHHO-OMOINOTEYHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/209762;

3. Taremtok, O. B. IIpakTUKyM II0 TEOPHE BEPOSITHOCTEH M MATEMaTHICCKOH
cratuctuke / O. B. Iaremok, H. B. Manioxosa. — Cankr-IlerepOypr: Jlans, 2022.
— 132 ¢. — ISBN 978-5-8114-9842-0.— TexcT: 3yeKTpOHHBIA // JlaHsb:
3JIEKTPOHHO-ONOIHOTEUHASL cucTeMa. — URL:
https://e.lanbook.com/book/238706;

4. Topnay, b. A. Maremartndeckuii aHamm3: yaeoHoe mocobue / b. A. I'opmad.
— Canxr-Tlerep6ypr: Jams, 2022. — 608 c. — ISBN 978-5-8114-1428-4. —
TekcT: OIeKTpOHHBIH // Jlanb: snekTpoHHO-OHOMHOTEYHas cucrema. — URL:

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

5. Topnau, b. A. Jluneiinas anreOpa U aHaIUTHIECKAsd T€OMETPHS: yaIeOHUK
st By30B / B. A. Topnada. — 2-¢ u3x., crep. — Cankr-Tlerep6ypr: Jlans, 2022, —
300 ¢. — ISBN 978-5-507-44063-4. — Tekcr: SICKTpoHHBIH //  JlaHb:
3IIEKTPOHHO-ONOIMOTEYHAS cUCTeMa. — TURL;
https://e.lanbook.com/book/208664,

6. Topnau, b. A. JIuneiinast anreOpa u aHATUTHYECKAA TCOMCTPHAL. [TpakTuKyMm
JUISL CTYIEHTOB TEXHHYECKUX M 9KOHOMUUIECKUX CIIELUANIBHOCTEH BY30B! y4ebHOe
nocobue mst By3os / B. A. Topiay, E. II. PocroBa. — Cankr-IlerepOypr: Jlans,
2021. — 144 c. — ISBN 978-5-8114-6737-2. — Texkct: aneKTpoHHEbLdA // Jlans:
3JIEKTPOHHO-ONOIMOTEUHAS CHCTEMA. — IR
https://e.lanbook.com/book/162373;

7. Kpemep, H.III.. Maremaruka Ui 9KOHOMUCTOB ¥ MEHCIDKCPOB. [IpakTuKyM
(m1st GaxamaBpos): Yuebnoe nocobue / H.IIL Kpemep, b.A. ITyrxo, .M. Tpummus,
M.H. ®punman — Mocksa: KxoPyc, 2017. — 479 ¢. — (ans 0axanaBpoB). —
ISBN 978-5-406-03462-0-M-2018. — URL: https://book.ru/book/927668 —
TexcT: DIEKTPOHHBIN;

8. Ilytko, b. A., Maremaruka A 3KOHOMUCTOB U MCHELKCPOB. . yuebHuK / b.
A. Ilytko, . M. Tpumua, M. H. @punman; moxa obm. pexn. H. III. Kpemepa. —
Mocksa: KuoPyc, 2022. — 479 c¢. — ISBN 978-5-406-09054-1. — URL:
https://book.1u/book/942128 — TeKCT: 3JIEKTPOHHBIH.




5.1.2. JlomoaHATENBHAS JIUTEPATypa
1. Bexnemuiues, /. B. Kypc ananmutiaeckoi reOMeTpHH U TMHEHHOR anreopsl:

yuebuuk mas By3oB / JI. B. Bexmemummes. — 19-e¢ msnm., crep. — Cankr-
IerepOypr: Jlamp, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — Texkcr:
3NeKTpOHHBIA /  JlaHb:  3JeKTpOHHO-OMONMOTeuHas  cmcrema. —  URL:

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

2. COOpHUK 3ajad 10 AHAJIATHYECKOM TeOMETpHM M JIMHEHHOH anreGpe:
yuebHoe mocobue ana By3oB / JI. A. Bexiemumiesa, . B. Bexnemuies, A. O.
Ilerposuy, U. A. YyGapo. — 9-¢ u3z., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 496 c¢. — ISBN 978-5-8114-9224-4, — TekcT: 51eKTPOHHEIA // JlaHb:
3JICKTPOHHO-OHUOIMOTEYHad cucTeMa. e URL:
https://e.lanbook.com/book/190976;

3. Beicuias MateMatuka. CTaHmapTHBIE 3aJlauy ¢ OCHOBAMHU TEOPHH: ydeOHOE
noco6ue ms By3os / A. 0. Buosun, JI. B. Muxanea, B. M. Myxuna [u ap.]. —
3-¢ m31., cTep. — Canxr-Tlerepbypr: Jlams, 2022. — 188 ¢. — ISBN 978-5-8114-
9437-8. — TeKcT: dIeKTPOHHIM // JIaHb: 3JIeKTPOHHO-OMOIMOTEYHAs CHCTEMA, —
URL: https://e.lanbook.com/book/195419;

4. Topnau, b. A. Teopus BEpOATHOCTEH M MaTeMaTHYECKas CTaTUCTHKA:

yuebHO-MeTommueckoe mocobue / B. A. Topmau. — Cankr-Ilerepbypr: Jlamb,
2022. — 320 c. — ISBN 978-5-8114-1429-1. — Texkct: ameKTpoHHbli // Jlank:
3IIEKTPOHHO-O0NONIHOTEYH AL CUCTEMA. — URL:

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

5. Topnag, b. A. Qupdepennupopanve: yyebrnuk / b. A. I'opaay. — CaHkT-
erep6ypr: Jams, 2022. — 348 c¢. — ISBN 978-5-8114-2715-4. — Texct:
onexTpoHHElt /  Jlamb:  oneKTpoHHO-OMOmMoTewHas — cucrema. —  URL:
https://e.lanbook.com/book/210074;

6. Vxpsaaukos, B. Y., Beiciuas mMarematrka. [Ipaktuxym: yaeOHOE nocobue /
B. U. Vkpsuauxos, D. b. Ulsapw; mox pea. B. H. Maxcumenko. — Mocksa:
KuoPyc, 2023, — 436 c¢. — ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TeKcT: SNEKTPOHHBIH;

7. Tarapuukos, O. B., Teopus BEpOATHOCTEH U MAaTEMaTHYECKas CTATUCTHKA
Ui 9KOHOMHECTOB.: yuebmuk / O. B. Tartapruxos, E. B. Ileex. — Mocksa:
KuoPyc, 2022. — 206 c¢c. — ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — TeKcT: 2I€KTPOHHBIH;

8. Xycuytauuos, P. III. COOpHUK 3amad IO Kypcy TEOPHM BEpOSTHOCTEH M
MaTEMATHYeCKO# crarucTuky: ydeOnoe mocobue / P. II. XycHyraunoB. — 2-¢
m3g., uenp. — Canxr-Tlerep6ypr: Jlams, 2022. — 320 c. — ISBN 978-5-8114-
1668-4. — TekcT: 27IeKTPOHHEIH // JlaHb: 3IeKTPOHHO-OMOINOTEIHAsE CHCTEMA. —
URL: https://e.lanbook.com/book/211733.

5.2. UadopmanuoHHoOe ofecnedenne

5.2.1. DIeKTpOHHBIE ¥ UHTEPHET-PECYPCEI
1. Mopran «OTKpeITOE 00pa3zoBaHUe», http://npoed.ru; :
2 ONEeKTPOHHBIN yaeOHBIN Kypc «MaremaTuka Sy,




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

3. DNEeKTPOHHBIN

y4eOHBIN Kypc

https://Ims.kgeu.ru/course/view.php?id=4665;

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

5.2.2. IlpodeccrnonanbHbie

CHUCTEMBI
1. Poccuiickas HanmoHansHas Oudamorexa, http://nlr.ru/;

0asbl

«MaremaTuka

(3DPO)»,

nanHbIX/VTH(bOpMaIIMOHHO-CIIPaBOYHbBIE

2.  Epgmnoe okHO  JocTynma K 0oOpa3oBaTelbHBIM  pecypcam,
http://window.edu.ru/;
3. HarmonanpHas aJeKTpoHHas 6ubanoreka, https://rusneb.ru/.
5.2.3. JIunieH3MOHHOE W CBOOOJHO PACIpOCTPAHIEMOE TPOTPAMMHOE
oOecrieueHue JUCHUITIITMHBI
No HaumenoBanue Onucaunue PexBu3uTHI
0 /I] POrpPaMMHOTO HOJITBEPIKAAIOIINX
obecrieueHus JOKyMEHTOB
Cucrema aBTOMaTU3aIMH I'Y 31paBooxpaHeHHs
OuOIMOTEK, OTBEUAIOLIAs BCEM "PecnyOnmKaHCKUN
"UPBUC 64 (MomynbHas | mexIyHapOJHBIM TP€OOBAHUAM, | MEIULMHCKUH
1 nocraska): APM IPEBSBIIEMBIM K COBPEMEHHBIM | OnOIMOTEYHO-
"Uurarens", APM OUOJIMOTEUHBIM CHCTEMAM MH(POPMALIOHHBIN
"Kuauroseiraua” ueHtp" Ne61/2008 ot
17.06.2008 Heucki.
IIpaBo . becchoyHo
Windows 7 [Tonb3oBarenbckas onepanuonHas | "3A0 """:l'“aKcHeT-
Mpodeccronanbuas cucrema Cepauc"" NelIO-JINL]
2 (cepTuduuupoBaHHAs 000072014 or
OCTIK) 27.05.2014 Heuckn.
paBo. beccpoyHo
Cucrema noucka napopmaryu B | CB0oOOHAS TUIICH3US
3 | Bpaysep Chrome CETH UHTEPHET Hewucxkn. paso.
beccpoyno
ITO st s dextuBHOTO OHNaMH- | CBOOOAHAS JIMLIEH3US
4 | LMS Moodle B3aUMOJICHCTBUS MpernoaaBarens u| Heucki. mpago.
CTYJICHTA beccpouno
[ToaknrouaeMblii MOTYJb JJ1SI CBoOoHas TUIECH3US
5 | Adobe Flash Player Opay3epa 1 cpeJibl BHIOTHEHHS Heucxur. mpago.
Be0 -MIPUIIOKEHU beccpouHo
[TakeT mporpaMMHBIX IPOAYKTOB | 3A0
Office Professional Plus | comepsxammuii B cebe "CodrJlaitnTpeiig"
6 | 2007 Windous32 Russian | meo6xomumMble 0(rcHBIE Ne225/10 ot 28.01.2010
DiskKit MVL CD HpOrpaMMBbI Heucki1. mpaso.
beccpouno
ITaker nporpaMMHBbIX IpoAykToB | 3A0
Office Standard 2007 coJiep KaIuii B cede "Co¢rJlaitaTpeiin"
7 | Russian OLP NL HEo0Xo1uMBbIe O(pUCHBIE Ne21/2010 ot

AcademicEdition+

MIPOrpaMMbI

04.05.2010 Hewnck.
npaBo. beccpoyHo



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/

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

HanmenoBanue HaunmenoBanue yueOHOM

BUJA Y4eOHOMI ayIUTOpUH, [Tepeuenp HEOOXOIUMOTO O0OPYIOBAHUS U
paboThI CHEIUATM3UPOBAHHON TEXHUYECKHX CPEJICTB O0YUCHHUS
nabopaTopuu
Jlexumun Yuebnas aymutopus it | Crnienuanu3upoBaHHas — ydeOHas — meOenb,
MIPOBEICHUS 3aHATUI TEXHUYECKHUE CPEJCTBA OOYUCHHUS, CITyKAIUe
JICKITHOHHOTO THIIA JUI TIPEICTaBICHUs y4eOHOW WH(popMaIuu

OonbmION  ayAUTOpPHH  (MYJIBTUMEIUHHBIN
MIPOCKTOpP, KOMIIBIOTEp (HOYTOYK), JKpaH),
JEMOHCTpallMOHHOE 000py0BaHue, y4eOHO-
HarJIsiJHbIe TOCOOUS

[IpakTuyeckue VYuebnas aymutopus uisi | Cnenuanu3upoBaHHas — ydyeOHas — MeOerb,
3aHSATHUS MIPOBE/ICHUS 3aHATHIA TEXHUYCCKHE cpexncrTaa o0yueHwHs
CEMUHAPCKOr'o THUIIA, (MyJIbTUMEIMIHBIA TPOEKTOP, KOMIIBIOTED
TPYIIOBBIX U (HOyTOYK), 9KpaH) u Ap.
VHIUBHTy aJIbHBIX

KOHCYJIbTallMi, TEKYIEro
KOHTPOJISL U

IIPOMEKYTOUHOU
aTTecTaluu
CamoctosarensHas | KomnbroTepHslii knace ¢ | CrneunanusupoBanHas yueOHas meOenb Ha 30
pabora BbIx0/IoM B HTepHeT B- | mocamounbix  mecT, 30  KOMIBIOTEPOB,
600a TEXHUYECKHE CpeicTBa oOyueHus
(MynbTHUME-IUIHBIA TPOEKTOP, KOMIIBIOTED
(HOYTOYK), HKpaH), BUJICOKaMEpHI,

MporpaMMHOE 00ecredeHne
Crenuanu3upoBaHHasi MeOelb,
KOMITbIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO
BbIXoza B IHTepHeT u o0ecnieueHneM
nocryna B OMOC, 3kpaH, MyJIbTUMEAUNHBIN
MIPOEKTOP, POrpaMMHOE o0ecreueHne

YuTaapHbIH 3a1
OUOJINOTEKHU

7. OCO0O€HHOCTH OPraHM3alUM 00Pa30BATEIbLHON IeSITeJIbHOCTH ISt
JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIUI0B

Jlvuila ¢ OrpaHUYeHHBIMH BO3MOXHOCTSAMH 370poBbsi (OB3) M uHBamMIbI
UMEIOT BO3MOXKHOCTh OECHpEMSITCTBEHHO TIEPEeMEIIaThCsl M3 OIHOTO y4eOHO-
71a00paTOPHOTO KOpPITyca B IPYTOM, MOTHATHCS HA BCE ATAXKU Y4eOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMATHCSI B YYEOHBIX M WHBIX MOMEIIEHUSIX C YYETOM OCOOCHHOCTEU
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

st o0yuenus nur, ¢ OB3 u uHBaNMI0B, UMEIOIINX HAPYIIEHUS OMOPHO-
JIBUTATEIHLHOTO arnapaTa, 00eCIeueHbl YCIOBHUS OECIPEnsITCTBEHHOTO JOCTyTa BO
Bce yueOHble TomernieHus. MHpopManus o crenuaabHbIX YCJIOBHSIX, CO3JaHHBIX
s obywaronmxcsi ¢ OB3 u MHBamMAoOB, pa3MelleHa Ha caiiTe YHUBEpPCHTETa
www//kgeu.ru. HWmeercs BO3MOXHOCTh OKa3aHUS TEXHUYECKOM  ITOMOILLMA
ACCHUCTEHTOM, a TaKXKe€ YCIyT CypAONEPEBOAYMKOB U TH(PIIOCYPIOTIEPEBOTUUKOB.

Jnst agantaimu Kk Bocmpusitiio smiamd ¢ OB3 u  uHBanmuagamu ¢
HapYILIEHHBIM CIYXOM CIPABOYHOr0, Y4Ye€OHOro wmarepuajia Mo JAUCIMILIUHE



http://www.kgeu.ru/

00€eCIeynBalOTCs CIEIYIOUIUE YCIOBUS:

- Ui JIydlllell OpUEHTalMl B ayAUTOPUM, TPUMEHSIOTCS CHUTHAJBI
OTIOBEIICHMS O Hauaje U KOHIIE 3aHATH (CJIOBO «3BOHOK) MUIIIETCS Ha JIOCKE);

- BHUMaHHE CJ1a0O0CIbIIIANIero 00y4aronerocsi MpUBIEKAETCS IEAaroromMm
KECTOM (Ha IJIeUO0 KJIAJIETCS pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIOMbIBAHHE);

- pasroBapuBas ¢ OOyYaroIIMMCs, MEJaroru9ecKuii pabOTHHUK CMOTPHUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU MPEIJIOKEHUSIMHU, OOecreunBas BO3MOKHOCTh
YTEHUS 10 Ty0am.

Kommnencanusi 3aTpy/lHEeHUH pEYEeBOTO W HWHTEIUIEKTYaJbHOTO Pa3BUTHS
ciabocCibIIamX 00y4aroumxcsi IPOBOAUTCS MTYTEM:

- HCTIOJIB30BAaHUS CXEM, TUArPaMM, PUCYHKOB, KOMITBIOTEPHBIX MpPE3eHTAIUN
C TUIEPCCHUIKAMU, KOMMEHTUPYIOIIUMHU OTACIIbHbIE KOMIIOHEHTHI H300paKeHHUS;

- PEryJsIipHOTO TPUMEHEHUs YNpPaXHEHUHW Ha Tpaduueckoe BbIJCICHHE
CYIIECTBEHHBIX MMPU3HAKOB IPEIMETOB U SBICHUII;

- obecriedeHns] BO3MOXHOCTH JJisi OOy4Yaromierocs MOJyYduTh aJpPECcHYIO
KOHCYJIBTAIIUIO 110 AJIEKTPOHHOM IMOYTE 10 MEPE HEOOXOAUMOCTH.

Jnsa amantaumm kK BocnpusTMio Jmnamu ¢ OB3 uw uHBamumamu C
HApYIICHUSMH 3PEHUsSI CIIPABOYHOTO, YYEOHOTO, MPOCBETUTEIHCKOTO MaTepuaa,
IPEIyCMOTPEHHOTO  00pa3oBaTeNbHOM  MNpPOrpaMMoOid MO  BBIOpaAaHHOMY
HAIPaBIEHUIO TOJITOTOBKU, 00ECTICUNBAIOTCS CIEAYIONINE YCIOBUS:

- BeleTca ajanTtanus OoQUIMAIbLHOTO caiita B ceTu VIHTEpHET ¢ ydeTrom
0COOBIX MOTPEeOHOCTEH WHBAJIMAOB IO 3pPEHHUIO, OOECHEeYMBAETCA HaJIMuue
KpynHOHIPpU(GTOBOM CripaBOYHON MHPOPMAIIUN O PACTIMCAHUN YUCOHBIX 3aHATHIA;

- IEJaTOTUYECKUN PpabOTHHUK, €ro coOeceqHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIUE HA 3aHATHU, TMPEACTABISIIOTCA OOY4YalomUMCs, TPU ITOM
KQKJIbIM pa3 Ha3bIBACTCS TOT, K KOMY TEJarorn4eckuii paboTHUK 00paIaeTcs;

- ICHCTBUS, JKECTHI, IEPEMEIIEHHS TIeIarOTHIeCKoro paboTHIUKA KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass MHGOpMalMs MpeAocTaBisgeTcd KpynHbM mmpudrom (ot 18
MYHKTOB), TOTAJTHHO O3BYyUHBAETCS;

- oOecrieunBaeTCsl HEOOXOIMMBIN YPOBEHb OCBELIEHHOCTH MOMELIEHUH;

- IPEIOCTABIIACTCS BO3MOKHOCTh HCIOJB30BaTh KOMIBIOTEPHl BO BpeMs
3aHSATUN U MPABO 3aTUCU 00BSICHEHUM Ha TUKTO(DOH (110 JKEJIAaHUIO 00YUYarOITUXCs).

dopMa TPOBENCHUS TEKYyIIEH MW MOPOMEKYTOUHOM AaTTECTALUMU  JJIs
oOyuatomuxcs ¢ OB3 u nuHBanu0B onpenessieTcs neJjaroruieckuM paboTHIUKOM B
COOTBETCTBUH € y4ueOHBIM Iu1aHoM. [Ipu HeobxoaumocTu oOyuatomemycs ¢ OB3,
WHBAIUIY C YYETOM WX WHIUBHAYAIbHBIX TCUXO(PU3NYECKUX OCOOCHHOCTEH
JIaeTCsl BO3MOYKHOCTD MPOUTH MPOMEKYTOUHYIO aTTECTALUIO YCTHO, TUCbMEHHO Ha
OymMmare, MUCHbMEHHO Ha KOMIbIoTepe, B (GOpMe TECTUPOBAHHUS U T.M., JIUOO
MIPEIOCTABIISCTCS JOMOTHUTEIBHOE BPEeMs [Tl IOATOTOBKH OTBETA.

8. MeToauyeckue  peKoOMeHAaNUM  JJIs1  NpenojaBarteled 1o
OPraHM3alui BOCIIUTATEIbHON PadoThI ¢ 00YyYAKOIIMMHUCH.

Metoauueckoe obecrieueHHMe TpoIecca BOCIHUTAHUA  OOYYaIOUIUXCS
BBICTYNAET OJHUM U3 ONPEISISIOMMX (aKTOPOB BHICOKOTO KayecTBa 0Opa30BaHU.



[IpenogaBaTens By3a, AEMOHCTPUPYS BBICOKHIA TPO(ECCHOHATU3M, SPYIUIIHIO,
YETKYI0 TPaKIAHCKYIO TO3HUIMI0, CAaMOAWCIHIUINHY, TBOPYECKHA TIOIXOJ B
permeHny MPOQPECCHOHANBHBIX 3aJad, B XOJ€ O00pa30BaTEIBHOTO IIpollecca
CIIOCOOCTBYET (POPMHUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipn peanmu3anuy OUCHIUIUIMHBI TPEMOJABATEh MOXET WCIOJIb30BaTh
CJIETYIONTHE METOIBI BOCTIUTATEIIbHON PAaOOTHI:

- MeTO/IbI (POPMUPOBAHUS CO3ZHAHUS JIMYHOCTH (Oecena, JUCTYT, BHYIICHHE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHCHHE, MPUMEpP, CAMOKOHTPOJb, pacckas, COBET,
yoexKACHUE U Ip.);

- METOJbI OpPTaHU3AINU JCATSIBHOCTH U (DOPMHUPOBAHUS OIBITA MTOBEIACHHUS
(3amaHue, OOIECTBEHHOEC MHEHHE, MeAarorndeckoe TpeOoBaHHEe, MOpPYYCHUE,
pUy4YeHue, Co3aHNe BOCTIUTHIBAIOIINX CUTYyAIlNi, TPEHUHT, YIIPaXKHEHUE, U JIP.);

- METO/Ibl MOTHBAIIUH JIEATEILHOCTH U TOBeAeHUS (0100peHue, MooIpeHne
COIIMAJIbHON aKTHUBHOCTH, TOpHUIIAHWE, CO3/IaHWe CHUTYyaIluid ycIexa, CO3JIaHHe
CUTYAIMH JIJI1 IMOIIMOHAILHO-HPABCTBEHHBIX TIEPEKUBAHUHN, COPEBHOBAHWE U JIP.)

[Ipu peanuzanui JUCHMIUIMHBI TPEMOJABaTeNb JOJKEH YYUTHIBATH
CJICTYIONTHE HAIIPABJICHUS BOCITUTATEIIBHON JCATEITHHOCTH:

I'padsicoanckoe u nampuomuueckoe ocnumaHue:

- popmupoBaHre y OOYYArOMUXCS IEIOCTHOIO MHPOBO33PEHUS, POCCHUCKOM
WICHTHYHOCTH, YBOKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE
U OOIIeCTBE JJyXOBHO-HPABCTBEHHBIM U  COLIMOKYJBTYPHBIM IIEHHOCTAM, K
HAIIMOHAJIBHOMY, KYyJIBTYPHOMY H HCTOPHYECKOMY HACIEIUI0, (POPMUPOBAHHE
CTPEMJICHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- opMuUpOBaHHE y OOYYAIOIIMXCS AKTUBHOM TPaXKITaHCKOM  ITO3HITUH,
OCHOBaHHOM Ha TPAJMIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX U HPAaBCTBEHHBIX IIEHHOCTSIX
POCCHIACKOTO OOIIECTBA, /IS TTOBBIIIEHHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIN30BHIBATh
CBOW KOHCTUTYITMOHHBIC ITPaBa M 00s3aHHOCTH;

- pa3BUTHE TPABOBOM M  TIOJUTHYECKOH KYJIbTyphl — OOyYarOIIHXCA,
pacIipeHre KOHCTPYKTUBHOTO y4YacTHs B MPHHATHU PEIICHUH, 3aTParuBaroIINX
X TIpaBa M WHTEPECHl, B TOM YHUCJIC B Pa3IMYHBIX (OpMax CaMOOPTaHH3AIUH,
caMOYTIpaBJIeHUs, OOIIIECTBEHHO-3HAYUMOM TEeITEIIEHOCTH;

- popMHUpOBaHHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK
JUYHOCTH,  TIO3BOJISIIONIUX  MPOTHBOCTOATH  JKCTPEMH3My,  KceHOpoOHH,
JTUCKPUMUHAIIMKA TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXITHUYECKON M MEKKOH(PECCHOHAIBHONW HETEPIIUMOCTH, JAPYTHUM
HETaTHUBHBIM COIMATILHBIM SIBJICHUSIM.

Jlyxoeno-upascmeennoe socnumanue:

- BOCTIMTAHWE YYBCTBA JOCTOMHCTBA, YECTH W UYECTHOCTH, COBECTIMBOCTH,
YBXEHUS K POJUTEIISIM, YIUTEIISIM, JTFOJSIM CTapIIero MOKOJICHHUS;

- popMHUpOBaHHE TIPUHIIUIIOB KOJUICKTUBH3MA U COJIMJIAPHOCTH, JyXa
MUJIOCEPIUST M COCTPAIaHUs, MPUBBIYKA 3a00THTHCS O JIIOMAX, HAXOMSAIIUXCS B
TPYAHOM KU3HEHHOMN CUTYalUY;

- popMupoBaHUE COMUIAPHOCTH W YYyBCTBAa COIMAIBHONH OTBETCTBEHHOCTH
0 OTHONIICHHIO K JIIOASM C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 30POBBS,
NPEOJOJICHHE TICUXOJOTHYECKHMX OapbepoB 1O OTHONICHHIO K JIHOASM C



OrpaHU4YECHHBIMUA BO3MOKHOCTSIMU;

- popMupoBaHHE SMOIMOHAIBPHO HACHIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOILEHUS K MUPY, CHOCOOHOCTH M YMEHUS NepEeaBaTh IPYTUM CBOM 3CTETHYECKUI
OIIBIT.

KynemypHno-npoceemumenscrkoe eocnumanue:

- popmMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMupoBaHue yBaKEHUS K KyJIbTYPHBIM LIEHHOCTSIM DOJHOTO Topoja,
Kpasi, CTpaHbl;

- TOBBIIIICHUE TI03HABATENILHOW aKTUBHOCTH 00YYarOIINXCSI.

Hayuno-obpazosamenvHoe éocnumanue:

- popmupoBaHue y 00yyarouxcs Hay4YHOTO MUPOBO33PEHMUS;

- popMupoBaHUE YMEHUS NOTy4aTh 3HAHUS;

- popmupoBaHUE HABBHIKOB aHAN3a M CUHTE3a HH(POpPMAIIUHU, B TOM YHCIIE B
npodeccuoHanbHOl 00JIacTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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OueHouHble  Marepuaidbl MO  JUCHUIUIMHE, NpPEAHA3HAUYECHHBI IS
OLICHUBAHUS PE3YyJbTAaTOB OOYUYEHUSI HA COOTBETCTBHE MHIAUKATOPAM JOCTHUKECHUS
KOMITCTCHIUH.

OrneHnBaHue pe3yJbTaTOB OOYUYEHUS IO TUCIUIIIMHE OCYIIECTBISIETCS B
pamkax tekyuiero kKoHtpois (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOIUMBIX
1o 6aibHO-pelTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 1
PeitTunroBsie mokazaTeiau
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23| E| i) E|i8 E|E8 | f:
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| X L=t |
Paznen 1. Beenenue B TK1 15-
e ! 15 | 0-15 15-30
JIMHEIHYI0 aJredpy 30
Tect 5 0
KonTponbhas pabota 10 0
Pasnen 2. Beenenue B TK2 15-
! AeH 15 |0-15 15-30
MaTeMaTHYeCKUil aHAIu3 30
Tect 5 0
Konrponbnas pabora 10 | O
Pasnen 3. BBenenne B Teopuio TK3 o5
BepOSITHOCTEH U 25 [0-15 40 25-40
MaTeMATHYECKYI0 CTATHCTHKY
Tect 5 0
Konrponbnas pabota 10 | O
KommokBuym 10 | O
IIpomexyTouyHas arTecTanus oM 0-45
(3auer, 3x3amen, KII, KP)
3aaHue MPOMEKYTOUHON 0-15
aTTeCTaluu
B nucemeHHo# popme 1o
op 0-30
ometam

2. OnieHOYHbIe MATEPUANIBI TEKYIIET0 KOHTPOJISI M POMEKYTOYHOM aTTecTAIUN
[11xaa OIleHKH pe3yJIbTaTOB OOYUYEHUS MO JUCIUIIINHE:

VYpoBeHb CPOPMUPOBAHHOCTH
Kon 3ammanu- p (bopmnp
WHJIUKATOpa KOMIIETEHIIUU
Kon |ummuxaro pOBaHHBIE Hioke
KoMmIie- pa pe3yJIbTaThl Beicokuit| Cpennuit CPEIHETO Husknii
TEHIIMH |[KOMIIETCH o0ydeHus 10 oT 85 10 Pe
805051 MUCIIAILIINHE 1OOH ot 70 no 84 | ot 55 1o 69 | ot 0 mo 54




IIxaa oneHUBaHUA

OIlIK-3

OIlK-3.1

HEYJ0B-
YJIOBJIET-
OTJINYHO XOpOLIO JIETBOPU-
BOPUTEIBHO
TEJIBLHO
3a4TCHO HE 3a4TECHO
3HATh:
IMOHATUE MATPHULIBL, cB00OOI | IOCTAaTOYHO JIOXO HE 3HaeT
onpeieJieHue OOpaTHOH | HO W B | MOJIHO 3HAET | OMHUCHIBACT
MaTpHUIIBL, IIOHATHE IIOJTHOM , MHOT'0O
paHra MaTpHILIBL, o0beme OIIMOOK
IIOHATH
onsTHE 00 3HAeT
omnpeneauTene

MaTpHILIbl, CBOMCTBA
onpeaenuTeNei; oomui
Bun CJIAY; npaBuno
Kpamepa nins pemrenus
CJIAY; MaTpuuHbIi
Meroa pemenus CJIAY;
KpUTepHuil
coBMmectHocTH CJIAY;
Meron ["aycca; nonsitue
BEKTOPA, BEKTOPHOTO
MPOCTPAHCTBA; 0a3KC U
pa3MepHOCTb
BEKTOPHOTO
MIPOCTPAHCTBA; IIOHATHE
JIMHEWHOr 0 omneparopa,
COOCTBEHHOT'O UHuClia U
BEKTOpA JIMHEHHOTO
orepaTopa; MoHITHE
KBaJIpaTHYHON (POPMBI;
pa3IYHBIC BUBI
YpaBHEHUH NPSAMBIX Ha
TUIOCKOCTH; Pa3InIHbIE
BUJIBl yPaBHEHUI
TUIOCKOCTH B
MIPOCTPAHCTBE;
CIOCOOBI 3a/IaHUS
IIPSIMOiA B
MIPOCTPAHCTBE;
YpaBHEHUS JIUHUAN
BTOPOTO MOPSIKA;
MOHATHE TIpezena
MOCIIEA0BATENIEHOCTU U
(YHKLIUH B TOUKE;
MOHATHE
HENPEPBIBHOCTH
(YHKIIMH B TOYKE U HA
MHOJKECTBE; [IOHATHE
MIPOU3BOAHOH, €&
reOMETPUUYECKUI
CMBICJI; IIOHATHEC
HEOIPEIETIEHHOTO U
ONpeAEIEHHOTO
HUHTETrpalioB, UX
CBOMCTBA; MOHITHE
(YHKIIMU HECKOJIBKUX
MEPEMEHHBIX, YaCTHBIX
MPOU3BOAHBIX (DYHKITUH




HECKOJIBKHX
MIEPEMEHHBIX; TIOHATHE
I pepeHInaATEHOTO
YpaBHEHUS, OCHOBHBIE
TUTIBI
JudpepeHInaANTBEHBIX
ypaBHEHUI EpBOTO
NOPSIIKA; IOHATHE
YHCIIOBOTO U
CTETIEHHOT'O Psiza;
OCHOBHbIE IIPU3HAKU
CXOIMMOCTH YHCIOBBIX
PsIIOB; OCHOBHBIE
HOHATHS U
onpezeNeHus TEOpUn
BEPOATHOCTEN U
MaTeMaTH4eCKON
CTaTUCTUKHU:
KJIaCCUYECKOE U
reoMeTpuyecKoe
onpeaeneHus
BEPOSITHOCTH,
OCHOBHBIE (hOPMYIIHI;
MOHSITUS AUCKPETHOU U
HEIPEPHIBHON
CITy4aiiHbIX BEJINYUH,
TeHepaIbHOU U
BBEIOOPOYHOI
COBOKYITHOCTEH,
TOYEYHBIE OLIEHKU
rapaMeTpoB
pacnpeeseHusl.

YMETh:

BBITIOJTHATD JACUCTBUS
HaJl MaTpHUILIAMH;
HaXOJIUTh MaTpHILY,
00paTHYO JTaHHOI;
HaXOJIUTh PaHT
MAaTpHIIbI; 3aMMCHIBATh
B MaTpU4YHOU (hopme
CHUCTEMY JIMHEHHBIX
YpaBHEHUH; TPUMEHSTh
Pas3InYHbIE METO/BI
pemenus CJIAY;
BBIYUCIISTH CKAISAPHOE,
BEKTOPHOE, CMEILIAHHOE
NIPOU3BEJICHHUE
BEKTOPOB; HAXOIUTh
coOCTBEHHBIE YnCIa U
cOOCTBEHHBIE BEKTOPHI
JIMHEWHOTr 0 oneparopa,;
UCCIIEIOBATh
KBaJ[paTHIHYIO (GOpMY
Ha
3HAKOOIIPEeICHHOCTb,
CTPOHTH YpaBHEHHUS
MpsIMOM JINHUU Ha
TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHUS INIOCKOCTH

yMeeT

BBIIIOJIH
SITh 0€3
OIINOOK

BBITIOJIHAET C
HE3HAYUTEID
HBI MH
OILINOKaMH

BBITIOJIHACT
¢ OoJIBIINM
KOJIMYECTB
oM
OIIINO0K

HE yMeeT




B IIPOCTPAHCTBE,
KPHUBBIE BTOPOT'O
MOPSZIKA; HAXOJUTh
YTOJl MEXTy MPSIMBIMHU,
TUIOCKOCTSIMU,
paccTosiHuE OT TOUKH
JI0 TIpSIMOU U
IUIOCKOCTH,;

HaxXoIUTh 001aCTh
onpezeneHus QyHKINH,
WCCIIEIOBATH (DYHKITHIO
Ha CUMMETPUYHOCTb;
BBIYHUCIISITH MIPEIeT
MOCJIE0BATENLHOCTH U
(YHKLIUY B TOUKE;
BBIYUCIISITH
MIPOU3BO/IHEIE
3IIEMEHTaPHBIX
(bYyHKUNH; HAXOIUTD
OKCTPEMYMBI PYHKIIHH,
HaunOombIlee U
HalMEHbIlIee 3HAYCHNE
(GyHKIIIH Ha
MHOXECTBE; BBIYHUCIIATh
nepBooOpa3HbIe
¢byHKIIHN (B
MPOCTEHIINX CITydasix);
BBIYUCIISTH
oTpeJieIICHHBIE
WHTETPaNbl;, IPUMEHSTh
WHTETPaIbI K PEIICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajad;

HaXOJIUTh YaCTHBIE
npousBoansie OHII,
YacTHBIE IPOU3BOIHBIE
BBICIIMX MOPSIKOB,
skctpemymbl OHIT;
UCCIIeI0BaTh HA
CXOJIUMOCTb YHCIIOBBIE
PSLIBL; HAXOIUTD PATIYC
CXOIUMOCTH
CTETIEHHOT0 psija;
3aITUChIBATh
MaTeMaTHYECKYIO
MOCTAaHOBKY THUITOBBIX
TEKCTOBBIX 3a]1a4;
COCTAaBIISITH
MaTeMaTHYeCcKHe
MOJIENTN TPOCTHIX 33124
peabHBIX IPOLIECCOB U
MPOBOJUTH UX aHAIN3;
BBIOMPATh METOJ
peLIeHHs] TUIIOBOM
3a[a4u; pelaTh
CTaHJapTHBIC 3aJa4H C
WCIIOJIb30BaHUN
dhopmyn Teopuu
BEPOATHOCTEN U
MaTEMaTHYECKON




CTaTUCTHUKH. | | | |

BJIAJICTh:
HaBBIKaMHU BJIAZCeT | BIaAceT B | BIajeeT HE
yHoTpebIeH s B J0CTaTOyHO | ciabo, BJIaJIeeT
MaTeMaTHICCKO HOJIHOM | M 00BbeMe JOIyCKaeT
CHMBOJIHKH I o0beMe MHOT'O

BBIpaXXCHUA OH_II/I60K
KOJIMYCCTBCHHBIX U

Ka4C€CTBCHHBIX

OTHOIICHUH OOBEKTOB,;
HaBBIKAMU CUMBOJIBHBIX
npeoOpa3zoBaHui
MaTeMaTHYECKUX
BBIPaYKEHU;
3aIUChIBATh
MaTeMaTHYECKYIO
MIOCTAHOBKY TUIIOBOM
TEKCTOBOH 3aa4H;
HaBBIKAMU TTOCTPOCHHUS
rpa¢uKoB
3IIEMEHTAPHBIX
(GyHKUWH; HaBBIKAMU
UCTIOJIb30BaHHUS
rpadyKoB, Ta0JIUIL IPU
peLICHNN 3a/1a41 U
MIPOBEICHIH aHATH3a
HalJIEHHOr O pELICHUS,;
OCHOBHBIMH
AHATUTHYCCKUMHU
METO/IaMU PEIICHHUS
anredpanvaeckux
YpaBHEHHH M CUCTEM
anredpanvecKux
YpaBHEHUI;
OCHOBHBIMH METOJIaMH
nud depeHIUPOBaHY,
HUHTETPUPOBAHUS
(YHKITHIT; OCHOBHBIMH
METO/IaMH TOHCKa
IKCTpeMyMa (QPyHKIUH
OJTHOW M HECKOJBKHX
MEPEMCHHBIX;
METOIaMHU
CTaTUCTHYECKOH
00paboTKH pe3yabTaTOB
9KCIEPUMEHTOB;
METOJJaMH aHaln3a u
NpeJICTaBICHUS
CTaTUCTHYECKUX
JIAHHBIX.

OleHKa «OTJMYHO» BBICTABIACTCS, €CIM OOyYalOIIUUCS BBIMOJHSCT
KOHTPOJIbHBIE PabOThI B CEMECTpe, TECTOBBIC 3aJlaHUs], BBIMOJTHSIET 3aJaHUS
KOJUIOKBUYMa, TIOJIHO M apTyMEHTHPOBAHHO OTBEYAET HA BOMPOCHI OWIIETA;
oOHapy>KMBaeT TOHMMAaHHE MaTepuaia, MOXET OOOCHOBaTh CBOW CYXKIICHUS,
MPUMEHNUTh 3HAHUS HaA IMPAKTUKE, CAMOCTOSITENIbHO PEUIUTh MPEIIIOKECHHbBIC




3aJlaHus, TpeOyIoIIre AOMOTHUTEIBHOIO aHAIN3a U MOUCKAa HY)XHBIX CBOMCTB H
IpaBWJI; U3JaraeT MaTepuai MocjaeA0BaTeIbHO U MPABUIIBHO;

OueHka «XOpomIO» BBICTABIIAECTCS, €CIM OOYYAIOIIUKCA BBITOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBIE 3aJaHHUSA, BBINOIHIET 3aJaHUA
KOJUIOKBUYMa, TOJIHO M apryMEHTHPOBAHHO OTBEYAET Ha BOIMPOCHI OWIIETA;
oOHapy>KMBaeT MOHMMAaHHE MaTepuasa, MOXKET OOOCHOBaTh CBOU CYXKIICHUA,
NPUMEHUTh 3HAHUS Ha MPAKTUKE, CAMOCTOSITENIBHO PEIIUTh MPEAJIOKEHHbIC
3aJlaHus, TpeOyroIre JOMOTHUTEIBHOIO aHAIN3a U MOUCKAa HY>XHBIX CBOMCTB H
IPaBWJI; U3JIaraeT MaTepuall MocCie0BaTeIbHO U MPAaBUIBHO, HO JOMycKaeT 1-2
OILITUOKH, KOTOPBIE CaM e HCIIPABJISICT;

OueHka «yAOBJIETBOPUTEJNbHO» BBICTaBISIETCS, €CIM OOyYaronIuiics
BBITIOJIHAET KOHTPOJIbHBIE pabOThl B CEMECTPE, TECTOBBIEC 3a/laHUsl, BBIIOJIHSICT
3aJlaHus KOJIJIOKBUYMa;

OneHka «HeyAOBJIETBOPHTEJIbHO» BBICTABISICTCS 3a cl1a00€ W HEMOJIHOE

BBIIIOJTHCHUC KOHTPOJIBHBIX pa60T B CCMCCTPC, TCCTOBBIX SaﬂaHI/Iﬁ H KOJIJIOKBHUYMa.

3. IlepeyeHb O1IEHOUYHBIX CPEICTB

Kpatkas XxapakTepuCTHKa OLICHOYHBIX CpEACTB, HCIOJIb3YEMbIX IIPH
TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTecTaluy 00y4aroIerocs
1O TUCUHUTLIMHE:

Hanmenosanue
Ornncanue OIleHOYHOI'0
OILIEHOYHOT'O Kparkas xapakTepucTrka OlleHOYHOTO CPEICTBa cpencTBa
cpeacTBa p
o Kommiext
CpencTBo MpOBEPKU YMEHHMI MPUMEHATH MOJyYEHHbIE
KontponbHas KOHTPOJIBHBIX
3HAHUS JUIA PEIICHHs 3a7a4 OMNpPENeNIEHHOTO THMa IO N
pabora (KaTP) 3aJlaHUM 10
TEME WJIU pa3aeny
BapUaHTaM

CpencTtBo KOHTPOJS YCBOEHHsS Yy4eOHOro marepuaia
TEMBI, pas/iela WIH Pa3AesoB AUCIMILTUHBI, OPraHu30-

Bormpocel no remam /

Komnoksuym (K) paszenam
BaHHOE KakK y4yeOHOe 3aHsTHE B BUAE coOeceqOBaHUs
JUCLUILTNHBI
npernojiaBaTess ¢ 00yyaroUMMHUC
Cucrema CTaH/IapTU3UPOBAHHBIX 3aJjaHui,
KomrmutekT TecToBbIxX
Tecr (TecT) MI03BOJISIIOIIIAS aBTOMATHU3UPOBATh IpoLenypy -
M3MEpEHHs YPOBHsI 3HAHUM U YMEHUH o0y4arolerocs !
4. IlepeyeHb KOHTPOJIBHBIX 33JlaHMAd WJIH HMHBbIE MAaTEPHAJIbI,

Heo0XoaAMMBbIe JJIs1 OUCHKH 3HAHWI, YMEHHMH U HABBIKOB, XapaKTEePHU3yOUIUX
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce OCBOCHUS AUCHMILIUHbI

Jst Tekymero kourpoJs TK1:
[Tposepsiemass kommerennus: OIIK-3, OIIK-3.1 — O6namaeT HaBBIKAMH
NPUMEHEHHUsI MaTeMaTUYeCKOTO anrmapara.

Tect




o o 1/
1. {ana Mmatpuia| 1 0 2/3 . UemMy paBeH onpeaenTelib 00paTHOM

2 1 _13/’6

MaTpuIbl A~17?

-2 1 4
a b ¢
3 -1 5

2. PaznoxeHue onpenenuTens 10 TPETHEMY CTOJIOIY HUMEET BH/I.

Bri6epute 01H OTBET:
a+2b+ 5c;, —a+2b—5c;, —9a—22b+c, 9a—22b——c¢

0o 3 -2
3. I[aHa MaTpuia A = (1 4 1 ) O0603HaYNM PJIEMEHTHI 06paTHOﬁ MaTpHUIbL At
1 4 2

uepes a;;'. UeMy paBeH dJIEMEHT a; ?
BeiOepuTe 0JI1H OTBET:
Ysi =1, 14/30 - 1/3,0, 2/,

2y =2,
4. IIpu peumeHn CUCTEMBI {x e

no npaBuity Kpamepa. Beibepute oqun

3x — 4y =7
OTBCT.
e A e A W
SRR
o
A=15 —4’ﬂ1:|? —4"52:‘3 71"

1 2
5. Jlns matpui A = (—4 2) UB= (g _41) OTMETBHTE TE€ OIEpPali, KOTOPhIE
0 1

MO>XHO BBIITIOJIHUTD. BI)I6epI/ITe OJIUH UJIN HECKOJIBKO OTBCTOB:
AB; BA; ABT: ATB: BTA; BAT; ATBT; BTAT.

-1 2
6. JlaHbI MATPHUIIBL A = ( 12 i g) B = ( 3 4). Matpuia D = A + 3BT,
B -1 0

Hatigute d,, — d,;.
7. Ecnu oqHy CTPOKY KBaJpaTHOW MAaTPUIbI YETBEPTOr0 MOPSAIKA YMHOXKHUTH HA 2,
TO ONPENEIIUTED. ..
BriGepute oquH OTBET:
A. yBenuuunred B 16 pas;
b. yBenuuutcs Ha 2;
B. ymenbmmTcs B ABa pasa;
I'. yBenmmunres B 1Ba pasa;
J1. He U3BMEHUTCH.

1 1 1
8. Pemure ypaBHenue [1 1—x 1 |= 0. B oTBeTE BBEIUTE, YEMY PABEH X.
2 1 2—x

9. HaiimuTe Bce 3HaueHuUs A, IPU KOTOPBIX CYIIECTBYET 0OpaTHas MaTpuua A1,

9 8 7
€CIIM MaTpuLa A = (6 A 4.
3 2 1



Br16epute o1H OTBET:
A>5, 1€(—2;5)U(5; +»); 1=5; A<5, A=5; 1 =5.
10. Paciumpennas MaTpuna CUCTEMBI IPUBEAEHA K BUAY:
1 2 -1 31

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

0O 0 0 o010
Y CcTaHOBUTE COOTBETCTBUE MCKAY XapaKTCPpUCTHUKaAMU (CBOﬁCTBaMH) CHUCTCMBI U

HUX 3HAYCHUAMMU

XapakTepucTuka 3HaueHue
a. YUCJIO PEIICHUN CUCTEMbI PABHO 1.0
0. paHT pacIIMPEHHON MaTPHUIIbI paBEH 2.1
B. YUCJIO CBOOOJTHBIX MIEPEMEHHBIX PABHO 3.2
r. UNCII0 HEN3BECTHBIX CUCTEMBI PAaBHO 4.3
5.4
6.5
7. 6ECKOHEYHO MHOTO

1. Halinure mimHy BekTOopa d = (—6;5;— 2415 ) )
2. IIpu KaKoM 3HAQYEHNH o. BEKTOPBI & =(8;—a;2) U b =(-1,—2;—3) OPTOrOHAIbHBI?

3. CxayisipHO€ MTPOU3BEACHUE BEKTOPOB 0003HAYAETCS:
|a|-\6\; (5,6) : ‘éxﬁ‘ : axb
4. OnpefenuTe Mo PUCYHKY KOOPJAMHATHI BEKTOpa AB .

A

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

YcraHoBuTe BCPHOC COOTBCTCTBUC MCKIY I[GﬁCTBHHMH HaJl BCKTOPaMH U UX
KOOpAHHaTaMu:

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

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

B. 4AB 3. (—12;12;—4)



7. Manst Toukn A(0:1,2), B(-24:1), C(L-13). Haitnure np,54C .

8. Jlan TpeyronbHUK ABC (cM. pucyHOK). Haiiaute cosa .

B d

A

Bri6epute ouH OTBET:

9. lan npsiMmoyroisHUK ABCD.

Ve

2

A

D

OTMeTbTe BCC HapI)I KOJ'IJ'II/IHeapHBIX BGKTOpOB.
DA+AB u BC+CD

AD u CB;

AD—AB u DA-DC:

AC+CD u BC-AC.

4. (7,-13,9)
6. O0BEM TpeyroJIbHOM MMpaMUIbI, TIOCTPOCHHOE Ha BEKTOpax a =(3;3;-1),
b = (L4;2), C= (1;—2;0) , paBeH. BBeauTe OTBET:

321

14

910

50



10. ITycTh ¢ - yroa Mexy HEHYJIEBBIMU BEKTOPaMK d U b . YcTaHOBUTE
COOTBETCTBUE MEKY 3HAKOM d-b ¥ BEIMYUHOMU yriia ¢.

A.ab>0 1. ¢=0°
b. é‘6<0 2. 9=90°
B.ab=0 3. 0° <p<90°

4. 90° < ¢ <180°

KontponbHas pabota

Bapuanr 1.
4 -2 -1
JlaHa mMatpuna JuHeiHOTO onepaTopa B 6asuce (ej,e;,e3): A=|-1 3 -1/
1 -2 2
Haninure
1. o0pa3 BEKTOpa X =26 +e, +3e3 MPU OTOOPaKEHUU A.
2. COOCTBEHHBIE YHCJIa U COOCTBEHHBIE BEKTOPHI ATOTO ONepaTopa.
3. KOODJMHATBl BEKTOpa X=2¢ +6€,+3e3 B Oasuce (ef,e),e3), ecim
e = 2e, +€e) —e;3,
ey =€ +e) +3e3,
e3 =€ +e, +2e3;
4, HccnenoBath KBaipaTUuHy0 (GOpMY Ha 3HAKOOIPEAEIECHHOCTb:

XZ — 3X5 + 4X, Xy — 4% X3 +8X,Xq

o o X=1 y+2 z-2
5. HaiiTu KkoopAMHATBI TOUKHU MEepecedeHus MpsMoi = =7 ¢
IUIOCKOCTBIO 3X—Y+22+5=0.
Bapuanr 2.
3 -1 1
Jana MaTpula JUHEHHOTO onepaTopa B 6asuce (ey,e;,63): A={0 2 -1/
0 -1 2
Haiinure
1. o0pa3 BEeKTOpa X =—€ +2e, —e3 MPHU OTOOpaKEHUU A,
2. COOCTBEHHBIC YHCJIa U COOCTBEHHBIC BEKTOPHI 3TOTO OTIEPATOPA;
3. KOODAMHATBl BEKTOpa X=-€ +2e,—-e3 B Oasuce (e},ey,e3), eciu
el =& —4eg,
ey =€ +€p +3e3,
e3 = 2€1 + 2, +5e3;
4, HccnenoBath KBagpaTUUHyIO (hOpMYy Ha 3HAKOOIPEIETICHHOCTH:

2X7 +9X5 + 2X5 — 4% Xy + X, Xs.



5. CocTaBHUTh ypaBHEHHE NPSIMOH, IPOXOIsIIel yepe3 Touky M, (1,-3,5)

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

s Tekyiero kourpoJs TK2:
ITpoBepsemass kommerennus: OIIK-3, OIIK-3.1 — OO6mamaer HaBbIKAaMU
PUMEHEHUS MaTEeMaTHYECKOTO aImapara.

Tect
1.
OTMeThTE BEepHbIE SKBUBAJICHTHOCTH, JAeHCTBYIoME pu x — 0.
2
X

l—cosxﬂv? e¥ —1~x arccosx ~ x (1 +x)™ ~mx
2.

Brruucnure HeonpeeeHHbIA HHTETpal f (3cosx + 2x)dx.

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

Beruncnure HeonpeaeaACHHbBIN nHTErpai [ xe®dx.

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

Boruncnure miuomane miockoi GUrypsl, H300paKeHHOM Ha pUCYHKE.

! /

y=a:2—|—1
3 ——1
o
\2
-2 4 o 1 3 4

5.

(3 l N 2
Brruucnaure onpeneneHHsld HHTETrpall m j"U x - sin(mx=) dx.




6.

Haiinure obmee pemenue qudepeHnrnaIbHOTO ypaBHEHUS ¥ = COS X.

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

Haiinute o6iee pernenne quddepeHuasHoro ypapaesns Y — 4y'+4y =0

C.e%* + Cyxe? | cle?* + 20,62 e?* 4 xel* Ce2*

8.

GV . "
T Hailingure TpeTHii 4ineH az 3TOro psna.

Jlan uncioBoi pan Xy ——

9.

OTMmeThTE pacXoAsIIUiCs YUCIOBOU PSLI.

> > > > =
n=1M n=1 13 n=1M? n=1+n3

10.

Haiinure paanyc cXoIUMOCTH CTENIEHHOTO psaa:

Zm (I _ 1)n . 1’12
n=1 3"

KoHntposnbHas paborta

Bapuanr 1.
2(3x3 +4x% - 2)
1.B y = .
BIUMCITUTH TTPOU3BOIHYIO (PYHKITUU \/1+_X

2. Haiitu npousBogHylo  GyHKUIMH, 3aJaHHOM  MapaMeTpUYEeCKU
x=(3t"+1)/3t°,
y =sin(t*/3+t).
3. HaiiTu npou3BOIHYI0 YKa3aHHOTO HOpsaKa Y = (4X3 + 5)92”1, y" =2
4. HaittTu uHTEpBaTbl MOHOTOHHOCTH U  JKCTPEMYMbl  (DYHKIIMH
X
Vv = 2In (;) — 3.
5. Haiitu yacTHBIE TPOU3BOHBIC BTOPOTO MOPSAKA (DYHKITHH:
Z=X"CoSYy+ Yy?Cosx—2xy—3.
6. Haiitu monubit quddepeHiman nepBoro nopsiaka GyHKIIUN:
z = In(x?y + 3xy?).
7. UccnenoBarh GyHKIIMIO HA DKCTPEMYM: Z = —x? y + xy2 +4xy
8. Haiitu npousBo/nble QyHKIMY, 331aHHOM HeaBHO: Z° = X(YSiN X+C0S Z) .




9. Haiiti npou3BoaHyr0 QYHKIMU B TOYKE M, 110 HANPABJIEHUIO BEKTOpA &
CU=X°+y?+2%,d=0+2]-2k,M,(3,-45).

10. CocTaBUTh ypaBHEHHE KacaTeIbHOM IUIOCKOCTH U HOPMAIbHOM IpSAMOM
B Touke My(1;2;z,); z=3x> -4y’ +10xy +15.

Bapuanr 2.

V14 X2

1. BeraucinuTh Tpou3BOIHYIO0 QYyHKIMH Y =

5X°+ X
2. Haiitu npousBoAHYIO  (QYHKUMM, 3aJaHHOH  NapaMeTpUUECKH
x=+1-t2,
y=tg1+t.
3. Haiitn IIPOU3BOHYIO YKa3aHHOI'O HopsiiKa

y=e7(cos2x—3sin2x), y" =?

4. HailtTu uHTEpBadbl MOHOTOHHOCTH U
y = (2x + 3)e 20+,

5. Haiitn YaCTHBIC ITPOU3BOAHBIC BTOPOI'O ITOPAAKA Q)YHKHI/II/I
z=2xy—e” +3x’y -5,

AKCTpEMYMBI  (PYHKIIUU

6. Haiit mommHbIit quddepeniman nepporo mopsaka GyHkmun: U = In Y

X
7. UccnenoBath (hyHKIMIO HA SKCTPEMYM: Z = 2X2y — XyZ + 3Xy

8. Haiitn IIPOU3BOIHbIE byHKUIHH,

3aJaHHON HESIBHO:
z=xysin(x—2y+2z).

9. Haiitn npon3BoiHyI0 (pyHKIHMU B TOUKE M, IO HANPaBJICHUIO BEKTOpa &

u=5%"7+arctg /E;é J+k;My(330)
y

10. CocraBuTh ypaBHEHHE KacaTelbHOW MIOCKOCTH M HOPMAJIBLHOW MPSIMON
B Touke My(1;2;25): Z=4x>—2y® +6xy—16.

Jast tekymero kouTpoJisa TK3:

[Iposepsemass kommnerenuusi: OIIK-3, OIIK-3.1 — OO6mamaer HaBbIKAaMU
MPUMEHEHUSI MaTeMaTHYECKOro amnmnapara.

Tect

1. CoOpiTHE, KOTOpOE MOXKET JUOO0 TPOU30UTH, JUOO HE MPOUBOUTH,
Ha3bIBACTCSA

* cllyyaliHBIM COOBITHEM
HEBO3MO>KHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSATHBIM COOBITHEM



2. CoObITHst A 1 B, KOTOpbIE MOTYT MPOU30UTH OJHOBPEMEHHO B PE3yJIbTATe
OJIHOTO OITBITA, HA3BIBAIOTCS
* COBMECTHBIMH

HECOBMECTHBIMU
3aBUCHUMBIMU
HE3aBHCUMBIMU
3. Uucno pasmenieHuit u3 N 3JIEMEHTOB MO M 3JIEMEHTOB BBIYHCISICTCS IO
bopmyiie:
nt . n! . m!
(n—m)!’ mi(n-m)!"  (n—m)!’ (n=m)!

4. BeposITHOCTh IOCTOBEPHOTO COOBITHS paBHa. ..
5. CKOBKMMH €ITOCOOAMHU Ha MOJIKE MOKHO PACIIOJIOKUTh 5 KHUT?

6. Uncio pasMeleHui u3 N snementosmo M ¢ HIOBTOPEHUSMH PABHO. ..
oy n n! . n!
" (n-m)V’ mi(n—m)!" m!

7. Ecnu coObiTHst A 1 B B3aMMHO HE3aBUCHUMBI, TO yCJIOBHas BEPOSTHOCTH
P(A/B) paBHa...
P(A
P(B);  P(A); W
P(B)
8. Monery monOpackiBatoT 5 pa3. KakoBa BeposTHOCTH TOro, 4To 3 pasa
BBITIAJIET repo?
9. bBpocator urpambHyro KOCTb. CKOJIBKO  3JI€MEHTOB  COJEPKUT
IIPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOJI0B JAHHOTO OIbITa?

10. KakoBa BepOsITHOCTh BBIHYTbH JJaMy U3 KOJOJbI B 32 KapThi?

KontponbHas paborta

3agaua 1. BpuucnuTh BEPOATHOCTH COOBITH, TOJB3YSCH (PopMyIamu
CJIOKEHUS U (MIJIN) YMHOXKEHHUS BEPOSITHOCTEH.

3agaya 2. BbplUMCINTE BEpPOSTHOCTH COOBITUH, MOJB3YSACH (HOPMYJIOi
MOJTHOM BeposITHOCTH U (vin) popmyroit baiieca.

3agaya 3. BbplMciIUTh BEpPOSTHOCTH COOBITHH, MOJB3YACH (HOPMYJIOi
bepuyu, cnencTBUsIMU U3 HE€, WK €€ aCUMIITOTUYECKUMHU MPUOIMKEHUSMH.

3agaua 4. 3a7aH 3aKOH pacupeAcICHUs] JUCKPETHON CITy4allHOW BEJIWYUHBI
X. Haittu maremaTtuueckoe oxuaanue, gucnepcuto. [loctpouts rpadux ¢pyHKunu
pacrpeeieHus: BEpOATHOCTEN CllydyallHON BeTMYUHBI X.

3agaua 5. HenpepweiBHas ciyuaiiHas BenuuuHa X 3amaHa  (yHKIHEH
pacnpeneneHus BeposiTHOCTe. Tpedyercs: a) HalWTU IJIOTHOCTh pacIpeneseHus
BEPOATHOCTEH; ©0) HAWTH MaTeMaTUyecKoe OKUIaHHe, AMCIEPCHI0, CpelHee
KBaIPaTUYECKOE OTKJIOHEHHE;, B) MOCTPOUTH TpadUK TIOTHOCTH PACTIPEICICHUS
BEPOSITHOCTEN.

3agaya 6. Ilo maHHBIM BBEIOOPKH COCTaBUTH JHUCKPETHOE CTATHCTHYCCKOE
pacnpenenenve. HailTu HeCMENIEHHBIE OLEHKM MAaTEMaTUYECKOTO OXHUAAHUSA U
JUCIIEPCUM T€HEPAbHOM COBOKYMHOCTH, MOCTPOUTH CTATUCTHUYECKYIO (PYHKIUIO
pacrnpeneneHus.



3agaya 7. Ilo naHHBIM  BBIOOPKHM  COCTaBUTh  CTATUCTUYECKOE
pacnpezaenenue. [locTpouTs rucTOrpaMmMy 4acToT, TpadMK HAKOIJICHHBIX YacCTOT.
BblUMCIUTh HECMEUIEHHBIE TOYEYHBIE OLICHKM IapaMETPOB T'€HEPATbHON
COBOKYIHOCTH.

3anaua 8. Haiitu yka3aHHbIe JOBEPUTEIIbHBIE HHTEPBAJIBI.

3agaya 9. [lo nanHON BBIOOpKE CIydyalHOM BETUYMHBI X MOCTPOUTH
JIOBEPUTENIbHBIA WHTEpBal I MAaTEeMAaTHYECKOrO OKUIAHUS (JOBEPUTEIBHYIO
BEPOSTHOCTD MOJIOKUTH paBHOH 0,95).

Bapuanr 1

1. YeTpoiicTBO COCTOMT M3 3 3JEMEHTOB, pabOTaIOIIMX HE3aBUCHMO.
BepositHocT 6e30TKa3HOM paboThl (32 BpeMs t) IEpBOro, BTOPOIO U TPETHErO
AJIEMEHTOB COOTBETCTBEHHO paBHbI 0.6, 0.7, 0.8. HaliT BEpOsSTHOCTH TOT'O, YTO 3a
BpeMsl t 6€30TKa3HO Oy IyT paboTaTh TOJILKO JIBa 3JIEMEHTA.

2. B nepBom smuke copepxurcs 20 neranen, u3 HAX 15 cTaHOapTHBIX.
Bo Bropom 30 neranei, u3 Hux 24 cranpapTHbeiX. B Tpetbem — 10 neraneit, u3 Hux
6 cranmapTHbeIX. HailTu BEpOATHOCTH TOTO, YTO CIIy4ailHbIM 00pa3oM W3BJIECUYECHHAS
JeTanb CTaH1apTHasl.

3. Ecnmu B cpeanem neBmm coctaBistoT 1%, kakoBa BEpOSITHOCTH TOTO,
yTo cpeau 200 yenoBek okaxkercs deTBepo JeBmen? KakoBa BEpOATHOCTBH Cpeau
200 genoBek 0OHAPY UTh HE MeHee 4 JeBiei?

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

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; 104, 3,8; 2; 54, 7,6; 3,9; 6; 11,4, 3; 6; 3; 3; 3; 4,9; 10,1, 9,5; 7,1,
4,1

8,8; 6,2; 9,6; 10,1; 10,8; 5,9; 13,6; 12,9; 12,4; 8,3

8. KosmuecTBeHHBIM  NpHU3HAK X  TEHEPAIBbHOM  COBOKYITHOCTH
pacnpeneneH HopMaibHO. [lo BeIOOpKEe 00BeMa n =121 HalijaeHo "ucmnpaBieHHOE"
CpeIHee KBaJIpaTHYeCKoe OTKIOHEHHE S =2.5, BBIOOpPOYHOE CpeaHee paBHO 12.
Havinure noBepuTebHBIA UHTEPBA ISl OLIEHKHM HEU3BECTHOIO MAaTEMATHYECKOTO
OXXKHJAHUA a, C HAACKHOCTHIO 0.9.

Q. 1,4 0,6 36 3,6 3,4 3,7 3,7 3,6 58 0,6 8,3 0,6 56 3,8 34

2,0 333606 70120,721307512515,745 3,0

Bapuanr 2.

1. JlBa wucTpebuTenss OJHOBPEMEHHO aTakyloT OoMOapaupOBIIHK.
BeposiTHOoCTh nonananus B 60MOapAupoBIIMK 0JHOTO uctpedurtens 0,5; BToporo —
0,4. HaiiTi BepOSATHOCTh OJIHOTO MOMaJaHMs U JIBYX MOIAaIaHUH.



2. HekTto, 3a0iyauBUINCH B JieCy, BbIIIEN Ha MOJSHY, OTKyAa BeJlO 5
nopor. M3BecTHO, 4TO Uil pa3iIudHbIX JOPOT BEPOATHOCTH BBIXOJA U3 Jieca 3a 4ac
coOoTBeTCTBEHHO paBHbI: 0.6, 0.3, 0.2, 0.1, 0.1. OnpeaenuTh BEPOSITHOCTH TOTO, YTO
3a0JTyAUBILIMIACS TOIIIEI 110 MEePBOM I0pOre, €ClM U3BECTHO, YTO OH BBIIIEI U3 Jeca
yepes yac.

3. B HekoTopoM cemenictBe 8 aeTel. BeposaTHOCTh pOKIECHUS MAJIbUYNKA
uinu aeBouku paHa 0,5. HaifTu BeposSTHOCTb TOTO, UTO a) uMeeTcs 4 Manburka u 4
JIEBOYKH; 0) YHCIIO MATBLYMKOB 3aKIFOYEHO MEXTY 2 U 6 (BKIIOUUTEIIHHO).

(X -5 2 6 7 9 11}

p 04 03 01 005 005 0.1

0, x <0,
X2

5. Fy (X) = R 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;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.

8. KomnuecTBeHHbI1  mpu3HaK X TEHEPAIBHOM  COBOKYITHOCTH
pactipeneneH HopMalibHO. [1o BeIOOpKEe 0OBeMa n=64 HaiileHo "ucmpaBieHHOE"
CpeaHee KBaApaTUIECKOe OTKIOHEHHE S =1.9. Hailinure 1oBEpUTENBHBIN MHTEPBAI
JJII OOCHKH HEHU3BECTHOI'O MATEMAaTHYCCKOI'O OXXHWJAAaHUA a, C HAACKHOCTHIO 0.95,
ecl X =5.

9. 16152426 49 32 100,1002803220,8 32 8,0

0,74102030,7333446 06 054,23701041,2

Komnoksuym.

Teopernyeckre BOIIPOCH A1 KOJUIOKBUYMa!

1. Marpuna, pasMepHOCTh Marpulbl. JIMHEWHBIE JOEUCTBUS HAL
MaTpUIIaAMHU.

2. [IpousBenenue matpull. TpaHCHOHUPOBAHUE.

3. Onpenenutens MaTpullbl. CBOMCTBA ONIPEACTUTENS.

4, Meron Kpamepa penieHrs CUCTEM JTMHEWHBIX YPABHEHU.

5. JIvuHenHbIl oniepartop.

6. KBaaparuunas opma. Marpuna kBaapaTudHOl (POpPMBI.

1. Hanpagnenue v 1ivMHa BEKTOpA.

8. Konnunneapubie BEKTOPHI, KOMILJIAHAPHBIE BEKTOPHI.

Q. [Ipoekuusi BekTOpa Ha uuciao (ompeneneHue, ¢opMyna s

BBIYUCJICHUS MPOEKIINHU, CBOMCTBA).

10. CkanspHOe TpOU3BEIECHNE BEKTOPOB, €r0 CBOMCTBA. YTOI MEXIy
BekTOopamu (hopmyra).

11. BexkTopHOE NpPOU3BEAEHUE BEKTOPOB, €ro cpoiicTBa. Dopmyna s
BBIYUCJIEHUS BEKTOPHOTO MPOU3BEACHUS, BHIUUCICHHUE MIOMIAEH.



12.

CMmeliaHHOe MPOU3BEJIEHUE BEKTOPOB, €ro cBoiicTBa. Dopmyna s

BBIYHCJIICHUA CMCIIAHHOTI'O ITPOU3BCACHUA, BBIYMCIICHUC 00BHEMOB.

13. Ilpenen yncnoBoi MocneA0BATEIBHOCTH, IPEAET QYHKITHH.

14. 3ameuarenbHbIC MPEIECTHI.

15. DOKBHUBaJIEHTHOCTH.

16. IIpousBoanas PpyHKIMU OJTHOUN MEPEMEHHOM.

17. TIlpaBuna nuddepeHpoBaHus.

18. Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHM.

19. JIuddepenurpoBanue CI0KHONU QYHKIIUN.

20. [IpunosxkeHus MPOU3BOJHON: HAXOXKJACHHUE HHTEPBAIIOB MOHOTOHHOCTH
GyHKIMH, HAXOXKJIEHHUE DSKCTPEMYyMOB, YpaBHEHHE KacaTellbHOW K Tpaduxy
byHKIMH.

21. HeompeneneHHbI HHTETpA.

22. Tabnwuima mepBooOpa3HBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHH.

23. CpoiicTBa HEOIpeIeICHHOTO HHTETpaIa.

24.  ®opmyna HHTETPUPOBAHUS IO YACTSIM.

25.  OmnpeneneHHbIN HHTErpal.

26.  CpoiicTBa ompeIeICHHOTO HHTETpaa.

27. Berauciaenue miomnanel miockux (GUTyp, BEIYUCICHUE JIMHBI TyTH C
MIOMOIIIBIO ONIPEAECTICHHOTO HHTETpaIa.

28. OyHKIMU HECKOJBKHUX MEPEMEHHBIX.

29. BrluucieHue 4acTHBIX MPOU3BOTHBIX.

30. TI'paauenr.

TecToBbie 3a1anust 17151 KOJUVIOKBUYMA.

1.

Jausl Toukn A(—1; 4;6),B(0; 1;5),C(—3; 1; 1). BeiurciuTe CKaIIpHOE TPOU3BEICHUE
AB - CB.

2.

JlaHbl BexTOpsl @ = [+ J — k, b = 37— 2j + k. Berancmure |b — d|.

3.

—_—
Haiinute koopanHaTel BekTopa AB.

Yy
A
) = 1 2 3 4
\B
-1
« (6;—1) | (2;-1) [ (-1;6) [ (4 1)




4.

-2 6
Brraucnure onpenenurens ‘ 1 s ‘
S.
(1 =3 _ (-5 6
Janbl Matpuipl A = (O _4) uB = ( 1 ?). Broruncnure 24 + B.
-3 0 -8 6 —4 3 7 12
5" ) (5" o) (5" 3) (5 T5s)
6.
OTMeThTe BEpHbIE SKBUBAJICHTHOCTH, AeHcTBYIOLME npu x — 0.
sinx ~ x [Inx +1~x | cosx ~ x [ +x0)™ —1~mx
7.
OtmeTbTe BepHBIE (POPMYIIBI.
C —KOHCTaHTa.
o f\ _fla—fg , ,
-9 =f9-fa | (L) =22 C-fy=r ©) =0
g g

8.
OTmeTbTe Bce BEpHbIE (HOPMYJIBL.

, 1 1
(arctgx)’ = cosa)? (Inx)' = -

. , 1 ,

(arcsinx)' = — - (@) = a*
9.

Brruncnure nponssoanyio Gpynkuun y = cos(5x2 — 10).

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

Brruncnure npousBoaHyo GpyHknun y = x - sinx.

x%(3sinx + x cosx) ’ 3x%cosx —3x% cosx ’ x?(3sinx — x cosx)
11.

Haiinure 3HaueHune GyHKIUU y = ;—_ 82 B TOYKE JIOKAJIbHOTO MHHHMYMaA.

12.

Ha pucynke nzo0pakeH rpaduk npou3BOAHON (GYHKIUU Y
KOJIMYECTBO KPUTHIECKUX TOYeK QyHKIwmn v = f(x).

f(x). Onpenenure o rpaduxy




-2 1 0 1 3

-1

12.

Ha pucynke uso0paxkeH rpauk npou3BoaHon GpyHkuuu y = f(x). 3anuumre nHTEpBaIbI
Bo3pactanus GpyHkuuu y = f(x).

y = f'(x)

13.

Ha pucynke u3obpaxen rpaduk npousBoaHol GyHkuuu y = f(x). 3anummre vHTEPBAIbI
yObiBanus GyHkiwn y = f(x).




14.

OTmeTbTe Bce BEpHbIE (HOPMYJIBL.

[xtdx=n-x""14+C | cosxdx =sinx+C
flnxdx=§+C fkiixx]z:tgx—l—(f

15.

Brrunciute neonpeenenusiii uuterpan | (6x2 + 3)dx.

6x3 4+ C 2x34+3x+C 6x3+3x+C 2x3 4 C
16.

OtmMmeThTe BCE BCPHELIC CBOMCTBA ONPECACIICHHOI'O UHTETpajia.

I, fCodx = [, f(x)dx

[, fGodx = [ f(x)dx = [ f(x)dx , ¢ € (a; b)

I:C f(x)dx =C- fabf(x)dx, C — const

J; fdx=0

17.

Brruncnure miomanp miockoi GUrypsl, H300paXXeHHOM Ha PUCYHKE.




y=a’+1

18.

‘ Haiigure KpuTHYECKYIO TOUKy GyHKIMK z = x% + xy + y* — 3x — 6y + 9. |

19.

‘ Haiigute 9acTHYIO MPOM3BOAHYIO MO EpeMeHHOM x Gpynkmmn z = x>y + e + cos(3x + 5y). |

20,

Brruucnute miomaas miockoi GUrypsl, H300pakeHHOM Ha pPUCYHKE.

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

Jlist mIpoMesKyTOYHOM aTTeCTALUM

TeopeTnueckne BONPOCH! K IK3aAMEHY:

MaTtpuubl ¥ onpeaeJTuTe n

ITonstue w™artpuubl. PasMepHocTs Marpuipl. JuaroHanbHas MaTpuua.
Enunnunas matpuna. Jleiicteus Hag matpuuaMmu. CorictBa. [IpaBriio yMHOXKEHUA
Matpull. TpancnonupoBanure Marpuil. CBOCTBa AEUCTBUM HAJ MAaTPULIAMH.

Omnpenenurenu. [lopsanok onpenenurens. PopMyna pas3iokKeHUS IO CTPOKE
(cronbuy). CpoiictBa ompenenutens. HeBblpokaeHHass marpuna. Bwrumcienue



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

CucreMbl JIMHEHHBIX ajIredpanvyecKuX ypaBHeHUM

Cucremsbl JIMHENHBIX anreOpandecKux YPaBHEHHUI. Marpuna
kod(dummenToB. CoBMEeCTHBIC M HECOBMECTHBIE CUCTeMBI. Teopema Kponekepa-
Kanemm. Meron Kpamepa, B Kakux ciydasix OH IpUMEHUM. MaTpU4YHBIN METOJ, B
KAaKHX CIydasx oH npuMeHum. Merox ['aycca.

JIMHeHHbIe MPOCTPAHCTBA

Onpenenenue JIMHEMHOTO MPOCTpaHCTBA. JIMHEMHO He3aBHCHMasi CHUCTEMA
BEKTOPOB. ba3uc n pa3MepHOCTh JMHENHOIO MPOCTpaHcTBa. MaTpuua rnepexoaa ot
olHOTO 0Oaszuca K ApyroMmy (IpaBWIIO CcOCTaBieHUs MaTpuilbl). KoopauHaTel
BEKTOpa B HOBOM 0Oaswuce (dhopmyia).

AHAIMTHYECKAsl TeOMeTPHUA

[IpsmoyronbHass W  ToJiApHas  cUCTeMbl  koopauHaT.  Dopmyisl,
CBS3BIBAIOLIUE MPSIMOYTOJBHBIN U MOJISPHBIE KOOPIAUHATHI.

VYpaBHeHUE NpsAMON Ha IUIOCKOCTH, OCHOBHBIE BU/bI YpaBHEHHUM: oOuiee
YpaBHEHUE, YpaBHEHUE NPSIMOM C YIJIOBBIM KO3(DPPUIMEHTOM, KaHOHHYECKOE
YPaBHEHHE, YPaBHEHHE MPAMOM, MPOXOIAIIECH dYepe3 JABE 3aJaHHBIE TOYKH,
ypaBHEHUE MPSAMON B OTpe3Kax (HEOOXOJUMO 3amucaTh CAMH YPaBHEHHUS! U CMBICI
UX MapamMeTpoB). YToJI MEXAy NpAMbIMU (POpMyIIbl Il BBIYUCIEHUS), YACTHBIE
ciydyau. dopMyna s BBIUKCICHHUS PACCTOSHUS OT TOYKM JI0 MOPSIMOMl Ha
IIJIOCKOCTH.

YpaBHeHuE MIOCKOCTU B npoctpaHcTBe. HopmanbHbiii BekTOp. OCHOBHBIE
BUJbl YpPaBHEHUI IIJIOCKOCTU: o0OIlee YypaBHEHUE, YpaBHEHHE IUIOCKOCTH,
IPOXOJSIIEH Yepe3 TPU 3aJaHHbIE TOYKH, YPABHEHHE IUIOCKOCTH, MPOXOISAIIEH
yepe3 3aJaHHYK TOYKY IEpIEHIUKYJISIPHO 3aJaHHOMY BEKTOpPY, YpPaBHEHUE
IJIOCKOCTH B OTpe3KaxX, HOPMAJIbHOE YpPAaBHEHUE IUIOCKOCTU (HEOOXOAMMO
3anyucaTh CaMH YPaBHEHHUS M CMBICH UX MMapaMETPOB). YTOI MEXIY MIOCKOCTAMH,
YacTHBIE cy4dan. PaccTosiHuEe OT TOUKM J0 ITOCKOCTH.

YpaBHeHue mpsAMoil B mpocTtpaHcTBe. Hanpapnsromuii BekTop. OCHOBHBIE
BU/IBl YPaBHEHMM TIPAMOM Ha IUIOCKOCTH: KAHOHMYECKOE ypaBHEHHE,
[IapaMETPUYECKUE YPABHEHHUs, YPABHEHHE NPSAMOM, NPOXOASUIEH dYepe3 JBe
3aJIaHHBIE TOYKH, OOIIME YpaBHEHHUs NpsMON (HEOOXOAMMO 3amucaTh caMu
YPaBHEHUSI U CMBICI UX NapaMeTpoB). YTOJI MEXAY MPSAMBIMU B MPOCTPAHCTBE,
YIOJI MEKy IIPSIMOM U IIJIOCKOCTBIO.

Kpussle BTOporo mnopsnaka. KaHOHHYECKHE KpPHUBBIE BTOPOrO TMOPSIAKA:
OKPY>KHOCTb, dJUTHIIC, TuTiepOoIIa, mapadosia (BEIBOI YpaBHEHUH ).

JIuHeliHbIe OnepaTopbl

Onpenenenue JHUHEHMHOrO oreparopa. Marpuua JHHEHHOTO oleparopa
(mpaBWJIO cocTaBiieHUs). Marpuia JMHEMHOro omeparopa B HOBOM 0aszuce
(bopmyna). CoOcTBEHHBIE BEKTOPhI M COOCTBEHHBIC 3HAYEHUS JIMHEHHOTO
omeparopa (ompeaeneHue U cBoicTBa). [IpaBuio oOTBICKaHUS COOCTBEHHBIX
3HAQYEHUH WU BEKTOPOB. XAPAKTEPUCTUYECKUN MHOTOWICH, XapaKTEPUCTUUYECKOE
YpaBHEHHE.

KBaaparuunbie Gopmbl



Martpunia kBaapaTU4HOW (QopMbl. 3HAKOOIPEAETIEHHOCTh KBaAPaTUYHOM
dopmbl. Kputepuii CunbBecTpa. 3akoH wuHepiuu. [IpuBeneHne KBaapaTUIHOU
($bOopMBbI K KAHOHUYECKOMY BUJLY.

Hpenen pyHkumuu

[Ipenen ¢yuxkuuu B Touke. IlepBbiii 3ameuarenbHbIl mpeaen. Btopoi
3aMeyaTeNbHbIM  Tpenen. OKBUBAJICHTHbIE OECKOHEYHO Manible (DYyHKIHUU:
OIpEJIEIEHHE, OCHOBHBIE SKBUBAJIEHTHOCTH.

IMpousBoaHast QyHKUUMK

Onpenenenue Npou3BOAHOM, €€ reoMeTpuyeckuil cmbicii. DopMynsl s
BBIYUCJIEHUS TPOU3BOJHOM CYMMBI, Pa3HOCTH, IMPOU3BEACHUS, YACTHOTO ABYX
byukui.  IlpouwsBogHass  cinokHOM — GyHKIMU.  [Ipouzsoonvie  OCHOBHLIX
anemenmapuelx @yukyuu (3HaTh Hau3ycTh!). BbIBOA (opMyn 1jsi BbIUMCICHUSA
MPOU3BOIHBIX CIEAYIOMUX (PYHKIMI: x", cosx,sinx,a”. [IpousBonHas dbyHKINUH,
3a1aHHOMN IapaMeTPUYECKHU. Jlorapupmuueckoe mupepeHrpoBaHue.
[Ipon3BoAHBIE BHICIINX MOPSIIKOB.

Mpunoxenuss npousBogHoii. Uccienopanne ¢GyHKUuili npu moOMOIIU
NMPOM3BOJAHBIX

Bo3spacrtanue u yobiBaHue QyHKIIMH, HEOOXOAMMOE U JOCTATOUHOE YCIOBUSI.
OkctpemyMbl  (pyHkiuu. Heobxoaumoe ycioBue s3kcTtpemyma. JloctarouHoe
YCJIOBHE 3KCTpeMyMa (DYHKIIMH B TOUKE. BBINYKIIOCTh, TOUKHM NIeperuoa.

HeonpeneneHHbI HHTErPa

IlonsiTue HeomnpeneneHHOro uHrerpana. CBONCTBa HEONPENEIEHHOTO
uHTerpasia. dopMmysnaa MUHTErpUPOBAHUS MO yacTsIM. Tabnuya unmezpanog (3HAThb
HaU3yCTh!).

OnpenesieHHbI HHTErPaJ

[Tonatue omnpeneneHHOro MHTErpana. I'eoMeTpuyeckuii cMbIca (IJIOMWAIb
KpuBOJUHEHHOW Tpaneuun). Popmyna Hsetorona — JleiiOnuna. OcCHOBHBIE
CBOMCTBa ompejaesieHHoro uurerpana. Gopmyna UHTErpupOBaHMs MO YacTsIM IS
OINPEJEICHHOT0 HHTETpaIa.

DYyHKIMU HECKOJIbKHUX MepPeMeHHbIX

Onpenenenne @HII. YacTtHble MpOU3BOIHBIE MEPBOTO MOpsaka. YacTHbie
MPOU3BO/IHBIE BBICIIMX TOpANKOB. IlonmHbiil auddepenunan nmepBoro U BTOPOro
nopsiikoB. JuddepenipoBanre HesIBHOW GyHKIUU. DKCTpEMyMbl (DYHKIMM IBYX
nepeMmeHHbIX. HeoOxoaumoe ycinoBue skcrpemyma ((popmMyarpoBka), J0CTATOUHOE
ycioBHe dKcTpeMmyMa ((hopMyITUPOBKA).

JAuddepeHunaibHbie ypaBHEHUS

OO6mmit Bug, obiiee perneHue, oomuiit nuarerpai. YactHoe pemenue. 3agada
Komm. [V nepsoco nopsoxa:. ypaBHEHUs C pa3feNsIOMIUMUCS TEPEMEHHBIMU,
onHOpoaHbIe AuddepeHIuaIbHble YpaBHEHUS, JTUHEIHBIC, YpaBHeHUsI bepHyy,
ypaBHEHUSI B MOJHBIX AuQdepenHnuanax (KaHOHUYECKUI BUJ, METOJIbl PEIICHUs
Ka)XJIOT0 TUIA YpaBHEHUN).

JIuneitnpie onHopoaHbie AuddepeHuuansHbie  ypaBHenus |l mopsiaka.
Crpykrypa obmero pemenus JIOIAY |l  mopsaka ¢  MOCTOSHHBIMHU
koadurmenTamu. XapakTepuCTUUECKOE ypaBHEHUE, BUJ OOIIEro perieHus AJis
KaXXa0ro u3 Ciiy4acB (D >0, D=0, D< O). OO1mmi BU JIMHEHHOTO HEOAHOPOAHOTIO



AY Il nopsnka. Crpykrypa obmero pemenuss JIHAY Il nopsaka. Teopema o
HAJIO)KECHUU PEIICHUMN.

Teopusi BeposiTHOCTEH

[IpocTpancTBO  dMeMEHTapHBIX  COObITHH. HecoBmecTHbIE  COOBITHS.
Omnepanuu Hal COOBITUSIMU.

OmnpeneneHus BEPOATHOCTH: KJlaccuyeckoe, reoMmerpuueckoe. CBolcTBa
BEPOSTHOCTH.

VYcinoBHasgs  BepOATHOCTh. TeopemMa ymHOXeHMsA. @Dopmyna  IIOJHOU
BepositHocTh. Dopmyna baiteca. Cxema wucnbiTannii bepHyim. ®@opwmyiia
bepnyu.

JIuCKpeTHbIE, HEMPEPBIBHBIE CIydyailHble BEJNWYMHBL. PacnpenencHue
ciaydanHblX BenudyuH. DyHKIMSA pacupeneneHus: OUCKPETHOW W HENPEPBIBHOM
ciaydanHblX BenuuuH. @Dopmyna i BBIYMCICHHUS BEPOSTHOCTH IIOIAJIAHUSA
CIIy4alHOW BEJIWYMHBI B HHTEpBal. [DIOTHOCTE BEPOSTHOCTENM HENPEPBIBHOU
ClIy4ailHOM BeIn4yuHbl. CBOKCTBA INIOTHOCTH.

Marematnyeckoe oxupanue. CBOKWCTBA MAaTEMAaTUYECKOTO OXKUIAHUS.
Hucnepcus. CsouctBa aucnepcun. CpegHee KBAaJApPaTHUECKOE OTKIIOHEHHE.
@opMysbl I BBIYMCICHHS MAaTEMAaTHYECKOTO OXHUAAHUSA W JUCIIEPCUH IS
JIACKPETHBIX U HEMPEPBHIBHBIX CIyYalHBIX BEJIMYMH.

MaremaTn4yeckasi CTATHCTHKA

Beibopka.  Cratuctuueckoe — pacrpeaeneHue. BapualnuoHHbIA .
['ucrorpamma, rpaduKk HAKOIUICHHBIX YacTOT. OMIOUpHUYEcKass (PyHKIHUA
pacnpeneneHusi. TodyeuHble OLIGHKH IapaMeTPOB pacHpeleeHUs: BBIOOPOUHOE
cpenHee, BEIOOpOYHas aucnepcus (MCIpaBICHHAs, HEUCTIPABIICHHAS ), BEIOOPOYHOE
CpeHee KBaAPATUIECKOE OTKIOHEHHE.

3a7auu K 9K3aMEHY:
ba3oBas C10KHOCTb:
1. Bextop @ packiaabiBaeTcs 1o 0a3Ucy (ey, e,, e3) CASAYIOMIUM 00pa3oM:
a = —5e; + 2e, + 5e;.
Haiinute KkoopIMHATHI BEKTOPa @ B HOBOM 0a3uce e’ = (e], e, e3), €CIIH
e; = 2e; + e; + ez,
e; =e; +3e; +4e;,
e; = e + 3e;.
2. BeiuuciuTe onpeaeanTeNlb Y4eTBEPTOro nopsaka:

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

x —4y+2z = -1,
3x —y+2z=0.
4, 38.,[[&‘11/1 110 aHAJIUTUYECKOM reOMCTpPHH Ha IJIOCKOCTH U B ITPOCTPAHCTBC!



4.1 CocTaBbpTe ypaBHEHUE NPSAMOM, IPOXOASIIEH Yepe3 TOUKY A(1, 3) napajuieabHO
MpAMOM [, eciii mpsiMast [, MPOXOAUT YEPE3 TOUKU M, (—3,5), M, (1, —2).

4.2 CocraBbTe ypaBHEHHME  IUIOCKOCTH, MPOXOJALICH  Yepe3  TOYKHU
A(1,3,0),B(-2,4,1),C(2,0,—3).

4.3 HaiinuTe TOUKY nepeceueHus: IpsiMoi [ U TUIOCKOCTH ()
! x—1 y+2 z-1
5 3 1’
0:3x—4y+z-5=0.
4.4 CocrtaBpTe KAHOHMUYECKHE YpaBHEHUS MpsAMOA [, 3aJaHHOM OOIIMMHU

YPaBHEHUSIMH:

- { —X+y=
"x+y—z+2=0.
4.5 CocTaBbTe MapaMeTPUUYECKUE YPABHEHUsS MPSIMOM, MPOXOAIIEH dyepe3 TOUKY
A(—1,1,—1) napajuienapHO IpAMON [, eciiu
x—1 y-—2 z

I = =
) 3 —1

5. IuddepenurpoBanue GyHKINHA OAHOU TEPEMEHHOMN

5.1. Haitnure npon3BOJHYIO CIOXKHOW (PYHKIUU Y

y:cos(3x2+ex); y =arcsiny/3x-1; y:LXa,y log, x- (5+\/>j

(x2 +e )
5.2. HaiiuTe npon3BoaHyo (GYHKIHH Y, , 33JaHHON MapaMeTpHIecKH:

X = arctgt,
{x:cos3t, {x=|nt, 9

1
y \/_ 1+t2

y=sin3t;

6. YUacTHbie TpOU3BOAHBIC (DYHKIIUU HECKOJIBKUX MEPEMEHHBIX

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

z =sin?(8x—2y), Z= Y,
X

6.2. HaiinuTe yacTHBIC HpOI/ISBOJIHBIe (byHKuHH 3aIJaHHOM HESIBHO:
e’ +cos(x + y) xyz =0, HalTH Z, z

7. HeomnpeneneHHbIi HHTETpal

7.1. Beraucnure HeonpeaeIeHHBIM UHTETPAT OT IPOOHO-PANMOHATIEHON (PYHKITUN:
2

XS+ X+2 ) X+2 . Xx+1 X+4 “
J.X(X‘Z)(X_Af)dx’ I (x2—3x—4)dx’ '[ 2 I(x—l)(x+2)2d ’
J~ 2 X+5

+4x+13



7.2. BpludcnuTe — HEONpENENCHHBIA  MHTErpal,  HUCHoib3yd  (opmyiy
WHTETPUPOBAHUS 110 YACTSM:

3x+5)cos2xdx; |(2x—-7 e3xdx; 3x2 + x| In xdx .
(3x+5) (2x=7)

7.3. Beraucnure HeonpeaeIeHHBI HHTETPATT OT TPUTOHOMETPUIECKON (PYHKITUH:
J.sin5 X C0s2 Xdx ; J'sin2 x cos™ xdx .

I{oBrINIEHHAS CITOKHOCTD:

1. Pemute cucremy meroaom ["aycca:
5x; + 4x5 + x5 + 3x, = =5,

11 2xy+ x5 + x5+ 4x, =2,

3x;+2x; + x3+ x4 = =3,

X1+ 3x; — 2x3 + 2x, = —4

3x; + 4x, + 2x3 + x4 = 16,

X1+ 7x; +x3 +4x, = 23,

2x, + x5 + 3x3 + 5xy = 10,

4x; — 3x; +4x3 + 6xy, = 1.
X1+ 2x; —3x3+4x, =7,
2xy+5x5 4+ x5 —2x, =5,

3x, — 7x5 + 4x3 + 5x, = —11,
7x1+ 2x; —x3+ 1lx, = 6.

2. Haiigute coOCTBEHHBIE YKCIa U COOCTBEHHBIE BEKTOPHI JIMHEHMHOTO oreparopa,

1.2

1.3

5 -3 1
3aJJaHHOTO MaTpUIEeH A = ( 2 0 1).
-2 2 1
3. IlpuBeauTte kBagpaTUIHyrO (HOPMYy K KAaHOHHYSCKOMY BHAY U OIPEACITUTE e

3HAK:

3.1 q(x) = x2 + 2xyx, + 2x,x3 — 3x2 — 6x,x5 — 4xZ;

3.2 q(x) = 2x? + 8xyx, + 4xyx, + 9xZ + 19x2.

4. IpunosxeHus NpoU3BOIHON (PYHKITUU OJTHOM EPEMEHHOU

HaiimuTte wHTEpBajgbl MOHOTOHHOCTH, OKCTPEMyMbl GYHKIMA U HHTEPBAIbI

BBITTYKJIOCTH (PYHKITUH: y = 21n (i) - 3.

5. [IpuI0KeHUs YaCTHBIX IPOU3BOIHBIX

Haiigure sKkcTpeMyMbl QYHKIUHU: z = —X2y + Xy? + 4Xy

6. [IpuioKeHus ONpeaeICHHOrO MHTErpaa

6.1. Boruucaure JUIMHY IyTH KPUBOM, 3aJaHHON NapaMETPUUYECKUMU YPaBHEHUSIMU
x =4(2cost—cos2t),

{y =4(2sint-sin2t), 0<t<r.

6.2. Bpruucnaure tmomans QUTYphl, OTpPaHUYEHHON Trpadukamu  (QyHKIIHMA
1/x

y:e—z, y=0, x=2, x=1.
X
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