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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
aHanKu3a, TEOPUH BEPOSTHOCTEM M MATEMaTHYECKON CTAaTUCTUKH, HEOOXOIUMBIX
JUIS TIOHMMAaHHUS pPOJM MaTeMaTHUKH B NPO(ECCHOHATIBHOUW NeATEeIbHOCTH;
(GopMUpPOBaHUSA KyJNbTYpbl MBIIUIEHUS, CIIOCOOHOCTH K OO0OOIIEHHIO, aHAIU3Y,
BOCHPUATHIO MH(OpPMALMK, TOCTAHOBKE LIETU U BBIOOPY IMyTed €€ NOCTHKECHMUS;
OCBOCHMSI OCHOBHBIX METOJOB JHWCLMIUIMHBI, IIPUMEHSAEMBIX B PEILICHUU
Ipo(heCCHOHANIBHBIX 337a4 U HAyYHO-UCCIIEJOBATENICKOM 1€ATEIbHOCTH.

3aaun TUCUMIUIAHBL

JIaThb TNPEACTABICHUWE O POJM MaTeMaTUKU B NPOPEeCcCHOHATBHON
NEATEIbHOCTH;

MMO3HAaKOMHTh C HEOOXOAMMBIM MOHATHUWHBIM aIapaTOM JTUCUUILINHBL,

chopMHpPOBAaTh yYMEHUS pEIIaTh THUIIOBbIE 33Ja4d OCHOBHBIX pPa3/esioB
JUHENHON anreOpbl, MaTeMaTHYECKOrO aHajiu3a, TEOPUU BEPOATHOCTEH H
AIIEMEHTOB MATEMATUYECKON CTATUCTUKH;

OCBOUTH THIIOBBIE METOABI MAaTEMAaTHYECKOTO HCCIIEIOBAHUS IPUKIIATHBIX
BOIIPOCOB 110 CIIEHUAIIBHOCTH;

chopMUpOBATh yMEHHE HCIIOJIBb30BaTh MAaTEMaTUYECKUIl ammapaT npu
U3YYECHHUU PEAIbHBIX IIPOLIECCOB U SIBJICHUM.

KoMnereHumu U MHIMKATOPhl, (popMuUpyeMble y 00yUaroluxcsi:

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

OIIK-2 — CrtocoOeH oCymecTBISTh cOop,
00paboTKy 1 aHAIHU3 JaHHBIX, HEOOXOANUMBIX
JUTSL pEIICHUS TTOCTaBIIeHHBIX yrpaBieHueckux | OIMK-2.1 — O6ianaeT HaBpIKaMu

3a/1a4, ¢ UCTIOJIb30BaHUEM COBPEMEHHOTO NPUMEHEHHs MaTEeMaTHYECKOTO ammapaTa
WHCTPYMEHTAPHUS U HHTEIUICKTYaTbHBIX
MH(OPMAIMOHHO-aHATUTHYECKUX CUCTEM

2. Mecto nucuunnHbl B cTpykrype OII
[Tocnenyromume qucuuminabl (Moayn), npaktuku, HUP, ap.:
— OCHOBBI CTaTUCTHKHU,
— KoHuenuuu cCOBpeMEHHOI0 €CTECTBO3HAHUS,
— OCHOBBI IPOEKTHOM €SI TETLHOCTH,
— Bsenenue B mpodecCUOHANIBHYIO ICSITEILHOCTb,
— OKOHOMHKO-MAaTEeMaTUYE€CKOE MOJICIIMPOBAHNUE,
— IlporpammHoe obOecrnieueHre W TPOrPaMMHUPOBaHKME B TPO(EecCHOHATBLHOMN
JESITENBHOCTH,
— Jlorucruka,
— byXranrepckuii y4eT u aHajus,
— Puck-mMeHeKMEHT,
— [Ipon3BoacTBEHHAs MIPAKTHKA.



3. CTpyKTypa M coep:KaHue JUCIUIITHHBI
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
[IpakTrueckue (CeMUHAPCKUE) 3aHATHUS 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

[IpomexyTouHas aTTecTanus: 3

Ji1st 04HO-3209HOM (POPMBI OOyUECHHUS

Bun yueGHOM paboThI Becero | Bcero | Cemectp
3E 4acoB 2
OBILIAS TPYJOEMKOCTD JJUCLIUTIJIMHEBI 7 252 252
KOHTAKTHAS PABOTA - 79 79
AVJIUTOPHAS PABOTA 1,39 50 50
Jlexun 0,56 20 20
[IpakTrueckue (CEMUHAPCKUE) 3aHATHUS 0,83 30 30

JlaGoparopHbie pabOTHhI - - -
CAMOCTOSTEJIBHAS PABOTA OBYYAIOIIETOCA 5,61 202 202

[IpopaboTka yueOHOrO MaTepuana 5,36 193 193

KypcoBoit mpoekt - - -
Kypcosas padota . = .

[ToaroroBka K MpoOMEKyTOYHOM aTTeCTalluU 0,25 9

[IpomexyTouHas aTTeCcTalus:

O ©

3.2. Conep:kaHue JUCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3aeiaM M
BHJaM 3aHSATHH



Pa3nenbl Pacnpenenenune ®opmel 1 | THAECKCH THAMKATOPOB
AU CHUILIIUHBL g TPYAOCMKOCTH BUT (bOpMI/IpyeMBIX
§ 10 BujaM y4eOHOM paboThl | KOHTPOJIS KOMIIETEHITHI
© = o) - o)
2 S E §
Pasnen 1. Beenenue B 66 16 18 32 TK1 OIIK-2.1 3VB
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-2.1 3VB
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. Benenue B iMHEHHYI0 alreOpy U aHATUTUYECKYIO T€OMETPUIO

Tema 1.1. MaTpuupl u onpeaenurenn

[Tonatue marpunpl. J[eWCTBUS HaJ MaTpUllaMd, CBOWCTBA JCWCTBUU HAaI
MaTpHIlaMu. JJIeMeHTapHbIe TPEOOpPa30BaHUs MATPHII.

Onpenenurens Marpuibl. CBOWCTBA ompeaenuTess. MeToabl BbIYUCICHUS
onpenenureneid. @opmyina paznoKeHHsI O CTPOKe (10 cTo0ITy). PaHT MaTpHIIbL.

OOparnast maTpuiia. Y CJIOBHE CYIIECTBOBaHUS OOpaTHOW MaTpuIlbl. MeTob
HaxO0XJI€HUs1 00paTHOW MATPUIIBI.

Tewma 1.2 CucteMbl TMHEHHBIX aIreOpandecKnX ypaBHEHUI

Cucremsbl nmHeWHBIX ypaBHeHuW. Teopema Kponekepa-Kanemnu. Pemenue
CUCTEM JIMHEMHBIX YypaBHEHHU MeroaoM Kpamepa, MaTpuyHbIM METOJOM.
Pemenue cucrem JIMHEMHBIX ypaBHEHUN MeToA0M [ aycca.

Tema 1.3 BekTopsbl

[Tonstue BekTopa. KoopauHarel BekTopa, JirMHA BekTopa. KosmmHeapHbie
BEKTOPBI, YCIIOBUE KOJUIMHEApPHOCTU. KomiuiaHapHele BEKTOpbI. JleHcTBUA Han
BeKTOpamMu B KoopauHaTHOM ¢opme. IIpoekuust Bektopa Ha ock. CBoiicTBa
npoekuuu. JleneHue oTpe3ka B 3aJaHHOM OTHOUIEHWH, KOOPAHMHATBI TOYKH
JIEITICHUS.

CkansipHOE ITPOU3BENCHUE BEKTOPOB, CBOKMCTBA CKAISIPHOTO ITPOU3BEACHUS.
BekTtopHO€ NPOU3BENEHUE BEKTOPOB, CBOWCTBA BEKTOPHOTO ITPOU3BEACHUS.
CMelaHHOE IPOU3BEAEHUE BEKTOPOB, CBOKMCTBA CMEIIAHHOIO ITPOU3BEACHUS.

Tema 1.4 Ananutuyeckas reOMETpHs

JlexapToBa cuctema koopauHat. [IpeoOpa3oBaHMsI CHCTEMBI KOOPIHMHAT.
[TonspHas cucrema KOOpJIUHAT.

YpaBHeHHE IPAMOM Ha TJIOCKOCTHU. YTOJ MEXAY NpsMbIMUA. PaccTossHuEe OT




TOYKH 10 NMPAMOU. YPaBHEHUE IJIOCKOCTH B IIPOCTPAHCTBE. PaccTossHME OT TOUKHU
J10 TUIOCKOCTH. Y paBHEHHUE NPSIMOU B POCTPAHCTBE. YTOJ MEXKIY 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 YucnoBble MHOXKECTBA

Ilonatne MHOXecTBa. PaznuyHbplie BUABI YHCIIOBBIX MHOXECTB. MHTepBai.
OxpecTHOCTh, TOYKM. MolHOCTh MHOXecTBa. OTOOpakeHUs: CIOPBEKIUS,
uHbekus, ouekmus. [lonarue Qpynkuun, rpaguk pynkuuu. ObpatHas QyHKUIUA.
OcHOBHBIE 3JIEMEHTapHble (PYHKLINHU, UX TpaUKH U CBOICTBA.

Tema 2.2 Teopus mpeaeaon

YucioBas MocienoBaTenbHOCTh. [Ipenen 4ncioBoi MOCIEN0BATEIBHOCTH.
CpolicTBa npejena 4ucaoBOU MOCIIEI0BATEIbHOCTH.

[Ipenen ¢yuknum B Touke. CBolictBa mnpenena QyHkuuu. IlepBbiii
3aMEUaTeNbHbIA MpEAes, BTOPOM 3aMEYaTeIbHbIA Npeaeia. OKBHUBAJIECHTHOCTH.
OnHOCTOPOHHKE NPEEIBI.

Omnpenenenue (GyHKIMH, HEPEPHIBHOW B TOuke. TOUYKM pa3pbiBa GyHKUIHUU.
CpoiicTBa (QyHKIIMI, HEIPEPHIBHBIX HAa OTPE3KE.

Tewma 2.3 IlpousBoaHast PyHKIIMK OJTHON TIEPEMEHHOM

[TonssTue mnpousBoaHON GYHKIUMM B Touke. I[Ipou3BOAHBIE OCHOBHBIX
arieMeHTapHbIX pyHkuuid. [IpaBuna nuddepenumpopanus.

[IpousBogHast clOKHOW  (YHKUMH, JOrapupmMuyeckas TPOU3BOIHAS.
[IpousBoaHas (yHKUMM, 3aJaHHON nNapamerpuyecku. [IpomsBojaHas QyHKIUH,
3alanHON HesiBHO. I[IpoumsBonHas oOpatHOil (yHkuuu. IIpom3BojaHbIE BBICIIUX
MOPSIAKOB.

Tema 2.4 TlpusioxeHus nporu3BOAHOM

['eomeTprUUeCcKuid CMBICII IPOU3BOIHOM.

Okctpemymbl  (pyHkumud.  VHTepBanmbl ~ MOHOTOHHOCTH  (DYHKLUH.
HeoOxoaumoe ycnoBue skcTpeMyMa (pyHKUHH, JOCTATOYHOE YCIOBUE SKCTPEMYyMa
¢dbynkuuu. Bemmyknocts, Touku neperuda. Heo6xoaumMoe U 10CTaTOYHOE YCIOBUS.
Acumnrtotsl rpaduka ynkuuu. [Ipasuno Jlonurans.

Tema 2.5 HeonpeneneHHbId HHTETPAT

IlepBooOpa3nast  pyHkuuu. I[loHsATHE HEOMpeneIeHHOro HMHTerpaa.
CBolicTBa HEOIIPEAEIIEHHOTO MHTErpaia. MeTo bl BBIYMCIEHUS.

Tema 2.6. OnpenesieHHbIA UHTETPal

[Touatue onpenenenHoro wuHterpana. CaoiictBa. ®opmy HbloToHa-
JletiOHuira. 3aMeHa TIEpEMEHHOM B OIPEICIICHHOM HHTETpasle.

[IpriioxkeHuss ONPEAEIEHHOr0 HHTErpaja: IUIOMIAJb KPUBOJMHEHHOU
Tpamneuuu, AJuHa AyTd, 00bEM Tella BpalleHus.

Tema 2.7 OyHKIMN HECKOJIBKUX EPEMEHHBIX

[Tonsitue  yHkuum  Heckonbkux  nepemeHHbix  (OHII).  O6Gnactsb
onpenenenns PHIL. Jlunum yposHsa. YHactHbeie mnpousBogubie DHII. YactHble
IIPOU3BO/IHBIE BBICIINX HOPSIKOB.

Okctpemymbl OHII. Heobxomumoe u agocrarounoe ycinoBus. KacarenpHas
IIJIOCKOCTh U HOPMaJIb K TOBEPXHOCTH. [ 'panuent. [Ipon3BoaHas 1o HarpaBJICHHIO.
Meton HauMeHbIIMX KBAIPATOB.



Tema 2.8 luddepennnansusie ypaBaenus (1Y)

[Tonsitue Y. Ilopsmox Y, obmee pemenue, yactHoe pemieHue. Y
nepBoro mopsaka. Jlunewnele Y BTOpOro 1mopsaka C TOCTOSSHHBIMU
ko3 unreHTamu.

Tema 2.9 Psanawl

Yucnosele psaapl. CxoauMocTh 4HMCIOBOrO psina. CBOMCTBA CXOIAIIUXCS
YUCIIOBBIX pANOB. [Ipu3HaKku cXo0auMOCTH.

Crenennble  psapl. Paaumyc  cXOOMMOCTH, HMHTEPBAI  CXOAMMOCTH.
Paznoxenue GhyHKINN CTETIEHHOHN PSII.

Paznen 3. BBeaeHue B TEOpHUIO BEPOSITHOCTEM H MATEMAaTHYECKYIO
CTaTUCTHUKY

Tema 3.1 Anre6pa coObITHI

Onementsl  komOuHaTopuku. CroyuaiiHoe coObitue. IlpocTpancTBO
AJIEMEHTAPHBIX UCXOJI0B. JleficTBUS HAl COOBITUSIMU.

Kiaccuueckoe m reomerpruueckoe omnpeneneHuss BeposTHocTu. CBoiCTBa
BEPOSTHOCTH.

Teopema cnoxkeHMS. YCIOBHas BEPOSTHOCTh. TleopemMa yMHOXKEHUS.
dopmyna mongHOM BeposiTHocTH, ¢opmyna baiteca, ¢opmyna bepuymu.
HauBepostHeiimee uucino ycnexoB. IlpubGmmxennsie Qopmyisl:  ¢popmyna
[Tyaccona, nokanpHas ¢opMyna Myaspa-Jlannaca, uHTerpaipHas ¢GopMya
Myaspa-Jlamnnaca.

Tema 3.2 CnydaiiHble BETUYUHBI

JluckpeTHast cilydaliHas BEJIMYMHA, HENpPEpPbIBHAS CllyyalHas BEJIWYWHA.
3aKOH paclnpelnesieHusl CIydYalHOW BeIWYuHbl. @OYHKIMS  paclpeneseHus.
[I1OTHOCTP BEpPOSATHOCTEW HENPEPHIBHOW CIIy4alHOM BEJIWYMHBL. YHCIIOBBIE
XapaKTEPUCTUKHU CITy4aHBIX BEJIMYHH.

OCHOBHBIE 3aKOHBl pacHpeNesieHUuss JHUCKPETHBIX W HENPEPBIBHBIX
CIIy4alHbIX BEJIMYMH M HUX YHUCJIOBBIE XapakTepucTuku. HopmanbHOE

pacnpeeseHue.
Tema 3.3 BBeneHue B MaTeMaTUYECKYIO CTATUCTUKY
OCHOBHBIE 3aJ1aun MaTEMaTHUYECKOU CTaTUCTKH. I'enepanbnHas

COBOKYITHOCTh U BbIOOpKa. CTaTHCTUYECKUM 3aKOH pacrnpezeneHus. [’ padpuyeckoe
MpeACTaBleHUe BBIOOPKU. ToueuHble OIEHKM HEU3BECTHBIX IMapaMeTpOB
pacrpeaeneHusl.

3.4. TeMaTu4yeCKHii MVIAH NPAKTUYECKHUX 3aAHATHI
Paznen 1. BBenenue B muHEHY0 areOpy U aHATUTUYECKYIO T€OMETPHIO

1. HetictBust Haa Matpuniamu. CBoMCTBa JEUCTBUI HAJl MATPULIAMH.

2. [TonsiTue ompenenurensi, METOAbl BblUMciaeHUs. HaxoxaeHue panra
MAaTpPUIIBI.

3. Pemiennie cucteM NTUHEWHBIX ainreOpanyecKux YpaBHEHUU METOJ0M

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

4, Pemenne cucreM nIMHENHBIX ypaBHEHH MeTonoM ['aycca.

d. Beluncnenne OuuHBI M HANPABJIEHUS BEKTOpa. Beraucienue
npoekuu. CKaJIIpHOE NPOU3BEICHUE BEKTOPOB.



6. BekTtopHoe ¥ cMelIaHHOE MTPOU3BEACHUSI BEKTOPOB.

7. Paznuunblie BUABI ypaBHEHUS MPSIMOM JIMHUU HA TUIOCKOCTH.

8. VYpaBHeHUE MIOCKOCTH B IPOCTPAHCTBE. Y PaBHEHUSI IPSIMOU JIMHUM B
POCTPAHCTRBE.

Q. KpuBbie BTOporo nopsijaka.

Paznen 2. BBenenne B MaTeMaTU4EeCKAN aHAIIA3

10. Beruucnenue mpenenoB (pyHKuud Ha OECKOHEYHOCTH M B KOHEYHOMU
TOYKe. PackppITie HEONPENEIIEHHOCTEMN.

11. IlepBblil 1 BTOpPOil 3aMeYaTENbHBINA TPEAEIIBI U UX CIEICTBHS.

12. TIlpaBuna auddepenmupoanus. [IponsBoaHas CIO0KHOU (PYHKIIHUH.
Jlorapudmuueckas npousBoHasi. [IpubimkeHHbIE BBIYUCICHHUS.

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

14. Beluucnenue 3kcTpeMyMoB (yHKumii. HaxoxxneHne HamOoJbiero u
HAaUMEHBIIIETO 3HAYCHWI (YHKIMH Ha MHOXKecTBe. [IpuMeHeHne mpon3BOAHBIX K
UCCIIEIOBAaHHUIO (PYHKIIMH U TOCTPOCHUIO TPA(PHUKOB.

15.  OcHoBHBIE METOBI WHTETPUPOBAHUSA (HenmocpeACTBEHHOE
UHTETPUPOBAHUE, 3aMEHA IEPEMEHHON, MHTETPUPOBAHUE T10 YACTSIM).

16. HHurerpupoBaHue ApOOHO-pAIMOHAIBHBIX (PYHKITUH.

17. VHTerpupoBaHHE TPUTOHOMETpUUECKHX (PyHKUMH. MHTEerpupoBaHue
UpPpaLMOHATIbHBIX (PYHKIIHH.

18. Meroapl BBIYUCICHHUS OMpeAeNeHHOro uHTerpaia. [lpunokenus
OTIPEIETICHHOTO HMHTErpaja K BBIYUCICHHUIO IUIOMIAAeH, 00bEMOB, UIMHBI AYyTH
KPHBOM.

19. Oo6nacts onpenenenuss @HII. Jlunuu ypoBHs. YacTHBIE MPOU3BOIHBIC
(GYHKIIMM HECKOJBKUX nepeMeHHbIX. [Ipon3BoaHas GyHKIMY, 3aJaHHON HESIBHO.

20. IIpousBomubie BeicmUX mopsiakoB. [Tomubrit quddepennuan mepBoro
U BTOPOTO TMOPSAKOB. YpaBHEHUE KacaTebHOM IUIOCKOCTM U HOPMaid K
1oBepXHOCTH. [Ipon3BoaHas no HanpasieHuto. [ pagueHr.

21. DOxkcrpemMyM (QYHKIMH MHOTHX TEPEMEHHBIX. 3aJaud HaXOXKICHHS
HauOOJIBIIIETO U HAMMEHBIIIETO 3HAYCHHU B OTPAaHUYCHHOM 00J1acTH.

22. Jluddepennmanbuoie ypaBHEHUS IEPBOTO nopsiiKa
(muddepennmanbaple  ypaBHEHUST € Pa3ACTSAIONIMMHUCS  MEPEMEHHBIMH,
OJTHOPOJIHbIE, JUHEHHbIE HEOJHOPOJAHbIC, ypaBHEHUS bepHyuM, B MOJHBIX
muddepennmanax).

23. Jlunentnpie nuddepeHanbHble ypaBHEHUS BTOPOTO TMOPSAKA C
MOCTOSIHHBIMU ~ KOod(purmentamu. MeTon HeompeneneHHbIX K03 UITUEHTOB.
MeTon Bapualiuu NOCTOSTHHBIX.

24. llpu3HaKU CXOIMMOCTH TOJIOKUTEIBHBIX PSAOB. 3HAKOMIEPEMEHHBIC
PAABL

25. Crenennsle psijibl. Pannyc cXxoaMMOCTH CTEIIEHHOTO psijia.

26. Paznoxenue ¢yHKUMM B cTeNeHHOM psn. IIpumeHeHue cTeneHHBIX
PSI0B K MPUOIMKEHHBIM BBIYUCIICHHUSM.

Paspgen 3. BBeneHne B TEOpUIO BEPOATHOCTEH W MaTeMaTHYECKYIO
CTaTUCTUKY

27. DOnementbl koMOuHatopuku. CiywaitHble coObiTus. Omnepanuu Haj



coObITusMU. Kiaccuyeckoe W T€OMETPUYECKOE OINPEAETICHUE BEPOSITHOCTH.
Teopembl CIOKEHUSI U YMHOKEHUS BEPOSITHOCTEH.

28.  JlewicTBus Hajg coObITUAMHU. DopMyJia MTOTHON BeposITHOCTH. DopMyria
barieca.
29. Cxema wucneitanuii bepuymmu. ®opmyna bepuymnu. [lpenenbHbie

T€OpeMBI B cxeMe bepHyim.

30. JIuckpeTHble Clly4allHble BEIMYUHBIL.
CIIy4ailHbIX BEJIMYMH M €€ CBOICTBA.
JUCKPETHBIX CITyYalHbIX BEJIMYUH.

31. HenpepsiBHbIe ciy4aiiHble BeaMYUHBI. [IMOTHOCTH pacrpeaeneHus
BEPOSTHOCTEW HENPEPHIBHOM CIIyYaWHOM BEJIMYHUHBI U €€ CBOMCTBA.

32. UYwucnoBble XapaKTEPUCTUKU CIy4YalHBIX BEJIMYMH M HMX CBOWCTBA.
[Ipumepsl OCHOBHBIX PACIIPEEICHUN CITy4YaiiHbIX BEJIMYH.

33. T'eHepasbHas COBOKYNMHOCTh M BBIOOpKA. CTAaTUCTUYECKUH psf
pacnpenenenus. ['paguyeckoe npeacTaBieHUEe BHIOOPKHU: TMCTOrpaMMa, MOJUTOH
YacToT.

34. OOpaboTka pe3yJbTaTOB JKCIIEPUMEHTA, OMPEACICHUE TOUYCYHBIX
OLICHOK YHCJIOBBIX XapaKTEPUCTUK W INApPAMETPOB PACHPEICICHUS T€HEpaIbHOU
COBOKYIHOCTH.

OyHKIMA pacnpeneeHUs
OCHOBHBIE 3aKOHBI pacHpeeIeHUsS

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

3.6. Kypcogoii npoekT /KypcoBasi padota
JlanHbIi BUA pabOTHI HE MPETyCMOTPEH YUEOHBIM IJIAHOM

4. OueHuBaHue pe3yJabTATOB 00y4eHUsI

OrneHrBaHKE PE3yJbTaTOB OOYYCHHUS IO AUCIUIUIMHE OCYIICCTBIISICTCS B
paMKaX TEKYIIEro KOHTPOJII M IPOMEKYTOYHOH aTTECTAIlMH, MPOBOIUMBIX II0
oabHO-periTiHroBoit cucreme (bPC).

I11kaya OIeHKH pe3yIbTaTOB O0YUCHHS IO JUCITUILIHHE:

YpoBeHb chHOpPMUPOBAHHOCTH
HMHIMKATOpa KOMIIETECHIIUH
. N Huxe o
Bricokuit Cpennuit CDEIIHETO Huzkuit
Kon 3ammanu- 25 pel
oT 0
Kon |umamkato pOBaHHBIE 100H o1 70 10 84 | 0T 55 710 69 | 0T 0 j10 54
KOMIIe- pa PE3yJIbTATHI
TEHIIMU |[KOMIIETEH 00y4eHus 1o Ilkana oneHnBanus
1812071 UCLUITINHE HEYI0B-
e yJIOBJICT- YA
OTJINYHO XOpOIIIOo JICTBOPH-
BOPUTEIHHO
TEABLHO
3a4TEHO HE 3a4TEHO
3HATh:
MOHATHE MaTPHULBI, CcBO0OOJZ | JOCTATOYHO | ILJIOXO HE 3HAeT
OIK-2 | OIK-2.1 | Openenesue odpaTHO! | Ho M B | MOJHO 3HAET | ONMCHIBACT
ManI/I]_[I)I, ITIOHATHUC IIOJTHOM s MHOTO
patra MaTpulel, o0beMe OImu6oK
moHsATHE 00




onpeaeauTene
MaTpHIIbI, CBOWCTBA
onpeaenuTenei; oomui
By CJIAY; mpaBuio
Kpawmepa nns pemenus
CJIAY; MmaTpuuHbIi
Mmetop pemtenus CJIAY;
KpUTEepUil
coBmectHocTh CJIAY;
Mmeron ["aycca; nonstue
BEKTOpA;

pas3In4HbIe BUABI
YpaBHEHUH NPSIMBIX Ha
IUIOCKOCTH; Pa3INYHbIE
BUJIBI YpaBHEHHH
TUIOCKOCTH B
MIPOCTPAHCTBE;
CHOCOOBI 3a/1aHUS
IIPSIMOM B
MIPOCTPAHCTBE;
YpaBHEHUS JIUHUAN
BTOPOT'O MOPAIKA,;
MOHATHE Npeaesa
MOCJIE0BATEILHOCTH U
(GYHKINH B TOYKE;
MIOHATHE
HETPEePHIBHOCTU
(YHKIINH B TOYKE U HA
MHO>KECTBE; MIOHSITHE
MPOU3BOJIHOM, €€
r€OMETPUUYECKUI
CMBICTI; TIOHSTHE
HEOIPEIEIEHHOTO U
ONpeAeIEHHOTO
WHTETPaJioB, UX
CBOWCTBA; ITOHATHE
(bYHKLIMHN HECKOJIBKUX
NEPEMEHHBIX, YaCTHBIX
NPOU3BOJHBIX (DYHKLINH
HECKOJIBKHX
NIEPEMEHHBIX; IOHATHE
g hepeHInanbHOTO
YpaBHEHHUs, OCHOBHBIE
THUTIBI
nuddepeHInaTbHBIX
YpaBHEHUH IIEPBOrO
MOPSAAKA; TIOHSATHE
YHUCIIOBOTO U
CTETICHHOTO psfa;
OCHOBHBIE TTPU3HAKU
CXOAMMOCTH YUCIOBBIX
PSAA0B; OCHOBHBIE
TIOHSITHA U
onpezeeHUs TEOpUN
BEPOSITHOCTEU U
MaTeMaTHYECKOU
CTaTUCTUKH:
KJIACCUYECKOE U
reoMETPHUYECKOe
olpeIeJICHUs

3HaACT




BEPOSITHOCTH,
OCHOBHBIE ()OPMYJIbI;
MOHATHUS AUCKPETHON U
HEIPEPBIBHON
CITy4JalHbIX BEIMYUH,
TeHEePAIbHOU U
BBIOOPOYHOI
COBOKYIIHOCTEH,
TOYEYHBIE OLEHKH
apaMeTpoB
pacnpeneieHusl.

YMETb:

BBITIOJIHSTD ACHCTBUS
HaJ MaTpULaMH;
HaxXoJIUTb MaTpHILy,
o0OpaTHYIO TaHHOI;
HaXOJUTh PaHT
MaTpHIIbl; 3aIIUCHIBATh
B MaTpU4YHOU (opme
CHUCTEMY JIMHENHBIX
YpaBHEHUH; IPUMEHSTh
Pas3INYHbIE METO/BI
pemenus CJIAY;
BBIYUCIISITH CKAISPHOE,
BEKTOPHOE, CMEIIAHHOE
POU3BEICHHUE
BEKTOPOB; CTPOUTH
ypaBHEHUS IPSIMOi
JIMHUY Ha TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHUS IIIOCKOCTH
B IIPOCTPAHCTBE,
KPHUBBIE BTOPOTO
NOPSJIKA; HAXOJUTh
YTOJI MeXJTy MPSIMBIMH,
TUTOCKOCTSIMU,
paccTosiHUE OT TOUKH
JIO TIpSIMOM 1
TUTOCKOCTH;

HaxoJuTb 00J1aCTh
omnpenesneHus QyHKINH,
uccen0BaTh GYHKIHIO
Ha CHMMETPHYHOCTD;
BBIYUCIISITH TIPEeT
MOCJIE0BATENLHOCTH U
(GYHKLIUH B TOUKE;
BBIYUCIISITH
MIPOU3BOIHEIC
JJIeMEHTaPHBIX
(bYHKIWI; HAXOIUTh
9KCTPEMYMBI QYHKIIUH,
HauOoJbILEee U
HanMEHbIIIee 3HAYCHNE
(byHKINY Ha
MHOECTBE; BHIYUCIIATh
nepBooOpasHbIe
¢bysKMY (B
MPOCTEHINX CITydasix);
BBIYUCIISITH
oTpe/IcJICHHbIE

yMeeT

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

BBIMIOJIHSIET C
HE3HAYUTED
HBI MU
omuoOKaMu

BBIIIOJIHSAET
¢ 0OJIBIIINM
KOJINYECTB
oM
OHIMOOK

HE yMeeT




UHTErPajibl; MPUMEHSTh
UHTETPajibl K PEUICHUIO
MPOCTHIX MPUKIATHBIX
3a7a4;

HaXOJINTh YaCTHBIC
npousBoansie OHII,
YacTHBIC TPOU3BOIHEIC
BBICIIIUX MTOPSIIKOB,
skctpemymbl OHIT;
HCCIIEI0BaTh Ha
CXOIHUMOCTD YHCIJIOBBIE
PSLABL; HAXOAUTH PAaNyC
CXOJIUMOCTH
CTETIEHHOTO Psija;
3aIlMChIBATh
MaTeMaTU4YECKYIO
MMOCTaHOBKY THITOBBIX
TEKCTOBEIX 33124,
COCTaBJIATh
MaTeMaTU4eCKue
MOJIEIIN MPOCTHIX 3a/1a4
peanbHBIX IPOLECCOB U
MPOBOJUTH UX aHAJIU3;
BEIOMpATh METO]T
peLIeHs] TUIIOBOM
3a/1a4u; pelaTh
CTaHJAPTHBIE 33Ja41 C
HCII0JIb30BaHMI
bopmyn Teopun
BEPOSATHOCTEN U

MaTeMaTH4eCKOU

CTAaTUCTHUKU.

BJIAJICTh:

HAaBBIKAMMU BJIajeeT | BiIajaeeT B | BIajieeT HE
ynorpebienus B JOCTaTOYHO ciabo, BIIAJICET
MaTemMaTHIeCKOn MONHOM | M 0OBeMe JIOTTyCKaeT
CHMBOJIAKH JUTT o0beme MHOTO

BBIpaKEHHUS OILIHGOK
KOJINMYCCTBCHHBIX U

KAaQ4C€CTBCHHBIX

OTHOIIEHUH OOBEKTOB;
HaBBIKAMHU CHUMBOJIbHBIX
npeoOpazoBaHUA
MaTeMaTHYECKHX
BBIPaXKECHH;
3aMMCHIBATh
MaTeMaTHYECKYIO
ITIOCTAHOBKY THMIIOBOM
TEKCTOBOM 3aJ1a4H;
HaBBIKAMU TTOCTPOCHHUS
rpaduxoB
JJIeMEHTaPHBIX
(byHKIWH; HaBBIKAMU
UCIIOJIb30BaHHUS
rpauKoB, TaOJIUI] IPH
PELICHNH 3a/1a41 U
MPOBEICHIH aHaIH3a
HAMJICHHOTO PELICHUS;
OCHOBHBIMHU
AHAJTUTHYECKUMHU




METOaMH PEIICHUS
anreOpanvdecKux
YpaBHEHHI U CUCTEM
anreOpanvecKux
YpaBHEHUU;
OCHOBHBIMH METO/IaMH
muddhepeHInpoBaHus,
WHTETPUPOBAHUS
(yHKIIHIT; OCHOBHBIMH
METO/IaMU MOKUCKa
sKcTpeMyMa (pyHKITHi
OJIHOU M HECKOJIBKUX
MIEPEMCHHBIX;
METOIaMU
CTaTUCTUYECKOI
00pabOTKH pe3yJIbTaTOB
9KCIIEPUMEHTOB;
METO/IaMH aHAJIN3a 1
NpeCTaBICHUS
CTaTUCTHYECKHUX
JTAHHBIX.

OueHouHble MaTepuansl Ui HPOBEICHHS TEKYLIErO KOHTPOJISL U
IIPOMEKYTOUHOM arrecTauuu npuBeAeHsl B [Ipunoxkennn k pabodeil mporpamme
JVICIUTUIAHBI.

[TonHbBIN KOMIUIEKT 33JJaHui U MaTEPHAIIOB, HEOOXOAUMBIX ISl OLICHUBAHUS
pe3ynbTaTOB 00YUYEHUS MO NUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecnieyeHHne JUCTMILIHHbI

5.1. YueOHO-MeTOANYECKOE 00ecIeueHue

5.1.1. OcHoBHas nuTEparypa
1. Bynaeix, I'. M. COOpHUMK 337a4 U yOPaKHEHHH MO BBICHIEH MaTE€MaTHKE:

yueOHOoe mocobue mis By3oB / I'. M. bymmeik. — 2-¢ m3a., crep. — CaHKT-
[TetepOypr: Jlawp, 2022. — 332 c¢. — ISBN 978-5-8114-9473-6. — Tekcr:
ANEKTPOHHBIN //  JlaHb:  »neKkTpoHHO-OMOMMoTeuHas cuctema. —  URL:

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

2. I'annueBa, A. B. Teopusi BeposTHOCTEil: ydyeOHoe mocobme / A. B.
[NaanueBa. — Cankt-IletepOypr: Jlans, 2022. — 144 c¢. — ISBN 978-5-8114-
2380-4. — TekcT: snexkTpoHHbIH // JIaHb: SIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/209762;

3. T'aremok, O. B. IlpakTukyM mo Teopuu BEPOSTHOCTEH M MAaTEeMAaTHUYECKOU
cratuctuke / O. B. 'atemoxk, H. B. MantokoBa. — Cankr-IletepOypr: Jlans, 2022.
— 132 c. — ISBN 978-5-8114-9842-0. — Texkct: saekTpoHHbIN // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/238706;

4. Topnau, b. A. Marematuueckuii aHanuz: yueoHoe nocodue / b. A. I'opnau.
— Camnkr-IlerepOypr: Jlans, 2022. — 608 c. — ISBN 978-5-8114-1428-4. —
TekcT: smekTpoHHbIN // JlaHb: 37eKTpoHHO-OMOMMOTEeuHass cucrema. — URL:




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

5. I'opnau, b. A. JluneiiHas anreOpa U aHAIUTHYECKAs T€OMETpUS: YUCOHUK
st By30B / b. A. T'opnau. — 2-e uzn., crep. — Cankrt-IletepOypr: Jlans, 2022. —
300 c. — ISBN 978-5-507-44063-4. — Tekct: »nekTpoHHBIN // JlaHb:
AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/208664;

6. T'opnau, b. A. Jluneitnas anrebpa u ananutuueckas reometpusi. [Ipaktukym
JUTSI CTYJICHTOB TEXHUUYECKHX W SYKOHOMHYECKUX CICIHAIBHOCTEH BY30B: yueOHOE

nocobue 1 By3oB / b. A. T'opnau, E. I1. PocroBa. — Cankt-IlerepOypr: Jlanb,
2021. — 144 c. — ISBN 978-5-8114-6737-2. — Texcrt: snexTpoHHbIi // JlaHb:
AIIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:

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

7. Kpemep, H.ILI.. Marematuka /i1 9KOHOMUCTOB M MEHEKepoB. [IpakTukym
(nns 6akanaBpoB): YueOnoe nocobue / H.III. Kpemep, b.A. [1ytko, U.M. Tpummus,
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: ANeKTPOHHBIH;

8. Ilytko, b. A., Marematuka /i1 5)KOHOMHUCTOB U MEHEHKEPOB.: yueOHuK / b.
A. Ilytko, . M. Tpumun, M. H. ®punman; nox odmr. pen. H. . 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. Bexnemuiues, /1. B. Kypc ananutudyeckoil reOMETpuU U JTUHEHHOMN anreOpshi:

yueOHuk st By3oB / JI. B. bexnmemumen. — 19-e m3m., crep. — CaHkT-
[TerepOypr: Jlanp, 2022. — 448 c¢. — ISBN 978-5-8114-9223-7. — Tekcr:
ANEeKTPOHHBIN //  JlaHb:  anekTpoHHO-OMOMMoTreuHnas  cucrema. —  URL:

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

2. COOpHMK 3aJa4 MO aHAJUTHUYECKOW TeoMEeTpuM U JUHEHHOUW anreope:
yueOHoe mocobue jis By3oB / JI. A. beknemumieBa, JI. B. bexnemumes, A. FO.
[TerpoBuu, U. A. UybGapoB. — 9-e uzn., crep. — Cankr-IletepOypr: Jlans, 2022.
— 496 c. — ISBN 978-5-8114-9224-4. — Texkct: »nekTpoHHbIN // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL:
https://e.lanbook.com/book/190976;

3. Beicmas matematuka. CTaHgapTHBIC 3a7add ¢ OCHOBAMH T€OpHUHU: ydeOHOE
nocobue st By30B / A. FO. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. —
3-e u3n., crep. — Caunkr-IlerepOypr: Jlans, 2022. — 188 ¢. — ISBN 978-5-8114-
9437-8. — TekcT: 31eKTpoHHbIH // JIaHb: 2EKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/195419;

4. Topnau, b. A. Teopuss BepOSATHOCTEM M MaTeMaTU4YeCKas CTATHCTHKA:

yueOHo-meTonuueckoe mocoobue / b. A. T'opmau. — Cankr-IlerepOypr: Jlanb,
2022. — 320 ¢. — ISBN 978-5-8114-1429-1. — Texkct: a1ekTpoHHbIH // JlaHb:
AIIEKTPOHHO-OMOIMOTeUHAS cucrema. — URL:

https://e.lanbook.com/book/211082;
5. T'opmau, b. A. Jluddepentupoanue: yueOnuk / b. A. I'opmau. — CaHkT-


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

[lerepOypr: Jlanp, 2022. — 348 c¢. — ISBN 978-5-8114-2715-4. — Texkcr:
AMEeKTPOHHEIN //  JlaHb:  2neKTpoHHO-OMOmMoreunas cucrema. —  URL:
https://e.lanbook.com/book/210074;

6. Ukpsaauxos, B. U., Beicias marematuka. [Ipaktukym: yuebHoe mocoobue /
B. U. Ukpsunukos, 2. b. lBapu; nox pexn. B. H. Makcumenko. — Mockaa:
KnoPyc, 2023. — 436 c¢. — ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TekcT: IIeKTpOHHBIN;

7. Tarapuuxos, O. B., Teopusi BeposiTHOCTE U MaTeMaTHYeCKash CTAaTHUCTHKA
11 9koHOMHUCTOB.: yueOHuk / O. B. Tarapuuxon, E. B. IllBen. — Mockaa:
KunoPyc, 2022. — 206 c¢. — ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — TekcT: 31eKTPOHHBIH;

8. Xycnytaunos, P. III. COopHuK 3amad 1Mo Kypcy TEOpUU BEPOSTHOCTEH W
MaTeMaTHYECKOM CTaTUCTUKHU: ydueOHoe mocobue / P. III. XycHyTauHoB. — 2-¢
u3n., ucnp. — Cankr-IlerepOypr: Jlanp, 2022. — 320 ¢. — ISBN 978-5-8114-
1668-4. — TekcT: 2neKTpoHHBIH // JIaHb: IeKTPOHHO-OMOIMOTEYHAsS CUCTeMA. —
URL.: https://e.lanbook.com/book/211733.

5.2. MudopmanuonHoe odecrnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. ITopran «OTKpBITOE 0OOpa3zoBanuey, hitp://npoed.ru;

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

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

5.2.2. lpodeccronansubie  6a3bl  aaHHBIX/THPOPMALIMOHHO-CITPABOYHBIC
CUCTEMBI

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

2.  Epgmnoe okHO  JocTtynma K oOpa3oBaTelbHBIM  pecypcam,
http://window.edu.ru/;

3. HanoHnanbHas 3eKTpoHHas oubnuoteka, https://rusneb.ru/.

5.2.3. JIunieH3MOHHOE ¥ CBOOOJHO PacCHpOCTPaHIEMOE IPOrPAMMHOC
obecrnieueHUe UCITUTIIINHBI

No HaumenoBanue Onmucanue PexBU3UTHI
. POrpPaMMHOTO MOJITBEPIKTAIOIINX
obecrieyeHus JIOKYMEHTOB
Cucrema aBTOMaTH3alnuA I'Y 3npaBooxpanenus
O6ubIMOTeK, OTBEYAIOLIasi BCEM "PecyOnukaHCKui
"UPBUC 64 (MonynbHas | MexIyHapOAHBIM TPEOOBAHUSAM, | MEIHIIMHCKUN
1 }‘IOCTaBKa): APM NPEABSIBISIEMBIM K COBPEMEHHBIM | OMOIMOTEYHO-
Yurarens", APM OUOIMOTEUHBIM CHCTEMAM UH()OPMAOHHBIHI
"Kuurossrgaua" eHtp" Ne61/2008 ot
17.06.2008 Heunck.
papo . beccnoyHo



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/
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®CTIK)

[MpodeccronanpHast
(cepTudunupoBanHas

CHCTEMA

ITonp3oBaTenbcKas OorncpanruoHHad

"3A0O ""TakcHer-
Cepuc"" NellO-JINL]
0000/2014 ot
27.05.2014 Heucki.
npaBo. beccpouHo

3 | bpayzep Chrome

Cucrema noucka UH(GOpMaIIMH B
CETU UHTEPHET

CBoOogHas TUIEH3USA
Hewucki. npaso.
beccpouno

4 | LMS Moodle

CTYIEHTA

I1O st 3¢pheKTUBHOTO OHJIANH-
B3aMIMOJICHCTBHS TPEIOIaBaATENsI U

CBoOoHas TUIIEH3US
Hewucki. nmpaso.
beccpouno

5 | Adobe Flash Player

[ToaknrouaeMblii MOJTYJIb JJ1s1
Opay3epa U CpeJibl BHIMOIHEHUS

CBo0OoiHas THULIEH3US
Hewucki. npaso.

6 | 2007 Windous32 Russian

HeoOXoauMbIe O(DUCHBIC

BeO -IIPUIOKEHUN beccpouno
[TakeT nporpaMMHBbIX IpoAyKTOB | 3A0
Office Professional Plus | comepsxammuii B cebe "CodrJlaitaTpeiin"

Ne225/10 ot 28.01.2010

DiskKit MVL CD IPOTPaMMBbI Hewucki. npaso.
beccepouno
[TakeT nporpaMMHbIX IpoAyKTOB | 3A0
Office Standard 2007 cozeprkamiuii B cebe "CodrJlaituTpeiin"
7 | Russian OLP NL HeoOXoauMbIe OUCHBIC Ne21/2010 ot

AcademicEdition+

IIPOrpaMMbl

04.05.2010 Hewncka.
npaBo. beccpoyHo

6. MaTepHaJbHO-TEXHUYECKOE o0ecneueHue U CIUNIMHbI

HaumenoBanue HaumenoBanue yuebHoM
BUJIa y4eOHOI ayJIuTOpuH, [TepeueHb HEOOXOIMMOTO OOOPYIOBAHUS U
paboThI CHeUaIN3UPOBAaHHON TEXHUUYECKUX CPEJCTB 00yUEHUS
nabopaTtopuu
Jlexuumn VYyeOnas aynutopus ans | CrnenuanusupoBaHHass — yyeOHas — MeOenb,
IIPOBEJICHUS 3aHATUI TEXHUYECKHE Cpe/icTBa O0yUEHUs, CITyKallne
JIEKIIMOHHOT'O THIa JUIsL TIpeACTaBlieHUs] y4uyeOHOM uHpopManuu
OonbLION  ayAUTOPUM  (MYJIBTUMEIUHHBIN
IIPOEKTOpP, KOMIbIOTEp (HOYTOYK), 3KpaH),
JIEMOHCTpAIOHHOE 000pyI0BaHUE, yu4eOHO-
HarJIsIHbIE TTOCOOHS
[IpakTnueckue VYuebnas aynutopus it | Crnenmanu3upoBaHHas — yueOHas — MmeOenb,
3aHSATHUS MIPOBE/ICHUS 3aHATUI TEXHUYECKHE CpencTBa o0y4deHus
CEMHUHApPCKOIo TUIA, (MyIbTUMEIUNUHBIA MPOEKTOP, KOMIIBIOTED
TPYIIIOBBIX U (HOyTOYK), 9KpaH) U Ap.
WHIWBUYaJIbHBIX
KOHCYJIbTAIM, TEKYIIEeTO
KOHTPOJIS U
MIPOMEXKYTOUHOU
aTTecTaluu
CamocrositensHast | KommberoTepHsiit kimacc ¢ | Cnenuanu3upoBaHHas yueOHast mebens Ha 30
pabora BbIX0A0M B HTEpHET B- | mocamounbix  Mect, 30  KOMIBIOTEPOB,
600a TEXHUYECKUE CpeacTBa oOyJeHus
(MynbTUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOYTOYK), 9KpaH), BHJICOKAMEPHI,




porpaMMHoOe o0ecrieueHue

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

YuTaneHbIN 31
OUOIUOTEKHU

7. OCO0OeHHOCTH OpPraHM3aluM 00pPa30BATEILHON IesITeJJbHOCTH JIsl
JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJINI0B

Jlula ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370poBbsi (OB3) u uHBamuabl
UMEIOT BO3MOXKHOCTh OECHpEMSITCTBEHHO TEpPEeMEIaThCsl M3 OJHOrO y4eOHO-
71a00paTOPHOTO KOpPITyca B IPYTOM, MOTHATHCS Ha BCE ATAXKU YIeOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMAThCSl B YUEOHBIX M MHBIX MOMEIIEHUSX C YYETOM OCOOEHHOCTEU
NCUXO(U3UYECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBS.

Jist o0yuenus aun, ¢ OB3 1 MHBaNMAOB, UMEIOIINX HApYILIEHUs OMOPHO-
JIBUTATEJILHOTO anmnapara, 00ecredeHbl YCIoBUs OeCTIpEens TCTBEHHOIO JI0CTyIIa BO
Bce yueOHble noMenieHus. MHdopmanus o cnenuanbHbIX YCIOBUSX, CO3/IaHHBIX
g obywaronmxcsi ¢ OB3 u MHBanuAOB, pa3MelleHa Ha caiiTe yHUBEpCHTETa
wwwi//kgeu.ru. Hwmeercss BO3MOXXHOCTh OKAa3aHUSI TEXHUYECKOW  ITOMOIIH
ACCHUCTEHTOM, a TaKXke yCIyT CypIONEPEBOAYMKOB U TU(IIOCYPAONIEPEBOTUNKOB.

Hnst agantamuu Kk Bocmpusituto sminamMu ¢ OB3 u  uHBamugamu ¢
HapyLIEHHbIM CI[yXOM CIIPaBOYHOTO, y4eOHOro Marepuaja IO JUCLHILIUHE
00€eCIeynBalOTCs CIEIYIOUIUE YCIOBUS:

- ISl Jydlled OpUEeHTalud B ayAUTOPUHU, TPUMEHSAIOTCS CHUTHAJIbI
OTOBEILIEHUS O Ha4aJie ¥ KOHIE 3aHATHS (CJIOBO «3BOHOK» MUIIETCS HA IOCKE);

- BHUMaHue ciadociblanero oOy4arouierocss MPUBIEKAETCS Ie1arorom
KECTOM (Ha IJIEYO KIJIAJETCs pyKa, OCYIIECTBIISETCS HEPE3KOE MOXJIONbIBAHUE);

- pazroBapuBas ¢ OOy4arOUUMCs, MEJarorn4yeckuii pabOTHUK CMOTPHUT Ha
HEro, FOBOPUT SICHO, KOPOTKUMHU MpPENJIOKEHUSIMHU, OOecreunBas BO3MOXHOCTh
YTEHUS 110 Ty0am.

KomneHcanus 3aTpyJHEHUI pEUYEBOr0 W HHTEIUIEKTYAJIbHOTO Pa3BUTHUS
c1a00CBIIIAIINX 00YYaIOUXCsl TPOBOAUTCS MTYTEM:

- ICTIOJIb30BAaHUSI CXEM, JUarpamMM, pUCYHKOB, KOMITbIOTEPHBIX MPE3CHTAINI
C TUIMIEPCCHUIKAMU, KOMMEHTUPYIOIIUMHE OTACIbHBIE KOMIIOHEHTHI H300paKeHUS;

- PETyJSIPHOTO TPUMEHEHUS YIpaXHEHUH Ha Tpaduueckoe BBIICICHUE
CYILIECTBEHHbBIX MPU3HAKOB MIPEIMETOB U SBJICHUN;

- oOecrieueHHs] BO3MOXKHOCTU JUIsl OOY4YaroIIEeTrocs MOJYYUTh aJpPECHYIO
KOHCYJIbTAILIMIO IO 3JIEKTPOHHOM MOYTE 10 MEPE HEOOXOTUMOCTH.

Jnst agantaimuu Kk Bocmpustdio suinamMu ¢ OB3 u uHBamuagamu ¢
HapYILIEHUSIMUA 3PEHUS] CIPABOYHOIO, y4eOHOTO, MPOCBETUTEIHLCKOTO MaTepuarna,
[IPEeyCMOTPEHHOI'O oOpa3oBaTeNbHOM  NPOrpaMMoil MO  BBIOpAHHOMY
HaIpPaBJIEHUIO OJTOTOBKH, 00ECTIEUNBAIOTCS CIIEAYIOLINE YCIOBUS:

- BeJleTCsl ajanTtanus o(QUUMaIbHOrO caiita B cetu VHTepHET ¢ yueTom
0COOBIX TMOTPEeOHOCTEH WHBAJIMIOB MO 3PEHUI0, OOECIEeYMBACTCS HAIUYHNE
KpynHOMPUGTOBOM CIpaBOYHON MHPOPMAITUN O PACTIMCAHUN YICOHBIX 3aHATHIA;
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- MIeIarOru4eckuii  pabOTHUK, €ro coOecemHUK (Mpu HEO0OXOIUMOCTH),
NPUCYTCTBYIOIIME HAa 3aHATUHU, NPEACTABIAIOTCS OOYYaIOUIMMCS, TMPU ITOM
KQ)K/IbI pa3 Ha3bIBAE€TCS TOT, K KOMY NE€Jaroruyeckuii paboOTHUK 0OpamaeTcs;

- ICHCTBUS, JKECThI, IEPEMEILIEHHS TIeIarOTHIeCKOro pabOTHUKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyaTHasgs MHQpOpMAIUs MPeNoCTaBiIsIeTcss KpynmHbM Impudrtom (ot 18
MYHKTOB), TOTAJIbHO O3BYUHBAETCS;

- obecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEUIEHHOCTH MTOMEIICHUH;

- IPEJOCTABIIACTCS BO3MOXXHOCTb MCIIOJIb30BATh KOMIIBIOTEPHI BO BpEMs
3aHATUN U MPABO 3aIUCH 00BSICHEHUM Ha TUKTO(MOH (110 JKEJIAaHUIO0 00YUYarOITUXCs).

dopMa mpoBeAEHUS TEKylled U MPOMEKYTOUHOW aTTecTallud s
oOyuatomuxcs ¢ OB3 u uHBanua0B onpenensercs neJjarornieckuM paboTHUKOM B
COOTBETCTBHUH C y4eOHbIM T1aHoM. [Ipu HeoOxomumocTu obOyyaromniemycsi ¢ OB3,
WHBAJIMAY C YYETOM WX HHJMBHUAYAIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEN
JTAeTCsI BO3MOYKHOCTD IMPOUTH MPOMEKYTOUHYIO aTTECTAIIMIO YCTHO, MMCHMEHHO Ha
OymMmare, NMUCbMEHHO Ha KOMIbIOTEpe, B (OpME TECTUPOBAHUS U T.M., JHUOO
MPEOCTABIISACTCS JOMOTHUTEIBHOE BpEeMs IS MOATOTOBKH OTBETA.

8. MeToauueckue peKoOMeHIanuu Jif) §: npenoaasaresen no
OPraHM3alui BOCIIUTATEIbHON Pa0d0ThI ¢ 00y4YAKOIUMHUCH.

Mertoauueckoe oOecnedeHrue Ipolecca BOCHUTAHUS — OOyYarOUIUXCS
BBICTYIIACT OJHUM U3 OTPEICIAIOMUX (aKTOPOB BBICOKOTO KauecTBa 00Opa30BaHUSI.
[IpenonaBarens By3a, HEMOHCTPUPYS BBICOKHH TPO(ECCHOHATN3M, 3PYAHIIHIO,
YETKYI0 TPaKIAHCKYIO TIO3HUIMIO, CaMOIUCITUIUIMHY, TBOPYECKHH TIOIXOI B
permeHny MPOQECCHOHANBHBIX 3a/Jad, B Xo0Ja€¢ 00pa3oBaTeIbLHOTO Tpolecca
CIIOCOOCTBYET (POPMUPOBAHUIO TAPMOHUYHOM JIMYHOCTH.

[Ipu peanuzanmu IUCHUUIUIMHBI TPENOAABATENh MOXKET HCIOJIb30BaTh
CJIETYIOME METOJIbl BOCTIUTATEIbHON PaOOTHI:

- METO/Ibl (POPMUPOBAHUS CO3ZHAHUS JIMYHOCTH (Oecena, JUCIYT, BHYIICHUE,
WHCTPYKTQX, KOHTPOJIb, OOBSICHEHWE, MPUMEpP, CAMOKOHTPOJIb, paccka3, COBET,
yoexKaCHUE U Ip.);

- METOJbl OpPTaHU3AIUHU JACATEILHOCTU U (POPMUPOBAHUS OMBITA TTOBEICHUS
(3amanue, OOIIECTBEHHOE MHEHHE, IIEAarormueckoe TpeOoBaHWE, IOpYUYEHUE,
NpUydYeHne, CO3aHNe BOCIIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIIPOKHECHHE, U JP.);

- METO/bl MOTHBAITUH JICATEILHOCTH U TIOBEACHUS (0100peHue, MOoIpeHre
COIIMAJIbHON aKTHUBHOCTH, TOpHWIIAHWE, CO3JIaHWE CHUTYalluid ycIiexa, CO3IaHHe
CUTYAIIMH JIJI SMOIIMOHATLHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu JUCHMIUIMHBI TPEMOJABATENb JOJDKEH YYUTHIBATH
CJIETYIONTME HATIPABJICHUS BOCIIUTATEIILHON JACSITEIHHOCTH:

I pasxcoanckoe u nampuomuueckoe 60CnUmanue:

- popMupoBaHKe y OOYYArOIMUXCs IEIOCTHOTO MHUPOBO33PEHUS, POCCHICKOM
WJICHTHYHOCTH, YBOKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYAPCTBY, IPUHSTHIM B CEMbE
u  OOIIeCTBE JyXOBHO-HPABCTBEHHBIM U  COIMOKYJIBTYPHBIM IIEHHOCTSM, K
HAIIMOHATPHOMY, KyJBTYPHOMY W HCTOPHYECKOMY HACIEOUI0, (HOPMUPOBAHHE
CTPEMJICHUS K €T0 COXPAHEHUIO U Pa3BUTHIO;



- popmupoBaHne 'y OOydYarOIIMXCS AKTMBHOW TPaXKIAHCKOW  IMO3ULMH,
OCHOBAHHOM Ha TPaJIMLIMOHHBIX KYJIETYPHBIX, JyXOBHBIX U HPABCTBEHHBIX LIEHHOCTSIX
POCCHICKOro 0OI11eCTBa, /171 HOBBIIIEHHS CIIOCOOHOCTH OTBETCTBEHHO PEaIM30BbIBATH
CBOM KOHCTUTYLIMOHHBIE ITPaBa U 00s3aHHOCTH;

- pa3BUTHE TMPABOBOW H  TMOJUTHYECKON KyJbTypbl  0OydYaromuxcs,
pacmMpeHrne KOHCTPYKTUBHOI'O y4acCTHsl B NPUHATHH PELICHHUM, 3aTParuBarOIINX
UX IpaBa M MHTEPECHl, B TOM YHUCJIE B PA3IM4YHBbIX (OpMax caMOOpraHU3alUH,
caMOyIpaBJIEHUs], 0OIIECTBEHHO-3HAUUMOM 1€ TENBHOCTH;

- popMUpOBAaHME MOTHUBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIOIIUMX  IPOTHUBOCTOSTH  JKCTPEMHU3MY,  KceHogoOuwu,
JUCKPUMUHALIMA 110 COLMAJIBHBIM, DPEJIMTMO3HBIM, PAaCcOBBIM, HAI[MOHAJIBHBIM
IpU3HAKaM, MEXITHUYECKOM M MEXKOH(PECCHOHAIbHON HETEPIHUMOCTH, IPYTUM
HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe eocnumanue:

- BOCIIMTAaHHE YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTH, COBECTIIMBOCTH,
YBAKECHUS K POAUTENSAM, YUUTEISIM, JIFOASAM CTAPIIErO MOKOJICHHUS;

- popMHUpOBaHME TPUHUMUIIOB KOJUIEKTUBU3MA U COJIMJAPHOCTH, JyXa
MUJIOCEpAUSl U COCTpaJaHusl, MPUBBIYKA 3a00TUTHCS O JIIOJAX, HAXOMASIIUXCSA B
TPYAHOW )KU3HEHHOU CUTYAIVH;

- popMUpOBaHUE CONUAAPHOCTH M YYBCTBA COLIMAIIBHONM OTBETCTBEHHOCTHU
[0 OTHOLICHWIO K JIIOASIM C OIPAaHWUYECHHBIMM BO3MOXKHOCTSIMHU 310POBbBS,
IPEOAOJCHUE TICUXOJOTMYECKMX OapbepoB IO OTHOUICHHIO K JIOJSM C
OTPaHUYECHHBIMU BO3MOKHOCTSAMU;

- popMupoBaHHE AMOIMOHAIBHO HACBHIILIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUIEHUS K MUPY, CIIOCOOHOCTH U YMEHUSI NIEPeaBaTh APYTUM CBOM 3CTETUUYECKUI
OIIBIT.

Kynemyprno-npoceemumenvckoe eocnumanue:

- popMHUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popmupoBaHue yBaKE€HHUS K KyJbTYpHBIM IIEHHOCTSIM POJHOTO TOpPOa,
Kpasi, CTpaHbl;

- MOBBINIICHUE TIO3HABATEIFHOM aKTUBHOCTH O00YyUaIOIIXCA.

Hayuno-obpazosamenvnoe éocnumanue:

- popmupoBanue y 00ydaromuxcst HAy4HOr0 MUPOBO33PEHUS;

- popmMupoBaHUE YMEHUS NOTy4aTh 3HAHUS;

- popMupoBaHUE HABBHIKOB aHAJIM3a U CUHTE3a MHGOpPMAIUH, B TOM YHCIIE B
npodeCCHOHAIBHOM 001acTH.
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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.
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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.
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npozpamme OUCYuniuHbsl

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 JUCHHILINHE

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 HOCTHKCHUA

KOMIIETEHIIUH.

I10

JUCIUILIHHE,

MpE€AHaA3HAYCHHBI

JJIA

OrneHnBaHMe pPe3yJbTATOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
pamkax tekymiero koutposs (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOAUMBIX
o 6aibHO-peliTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 1
PeiiTuHroBsie nokazarenu
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Paznen 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
Tect 5 0
Konrponbnas pabora 10 | O
Pa3nen 3. BBeneHue B Teopuio TK3
BepOSITHOCTEH U 25| 0 | 25 25
MATeMaTHYEeCKYI0 CTATUCTHKY
Tect 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 MO JUCIUILINHE:

Kon 3ammanu-
Kon |ummuxaro pOBaHHBIE
KoMIIe- pa pe3yabTaThl
TEHIIUU |[KOMIIETEH o0ydeHus 1o
AN TUCITATIIINHE

YpoBeHb ChOpMHUPOBAHHOCTH
WHINKATOpa KOMIIETEHITUH

Bricokuii Cpennuit Hmxe Huzkuit
CpEJIHET0
OTEOSOHO 0170 10 84 | o1 55 110 69 | o1 0 110 54




IIxaa oneHUBaHUA

OIlIK-2

OIlK-2.1

HEYJ0B-
YIIOBJIET-
OTJINYHO XOpOLIO JIETBOPU-
BOPUTEIBHO
TEJIBLHO
3a4TCHO HE 3a4TECHO
3HaTh:
IIOHATHE MATPHUILIBL, cB00OOI | IOCTAaTOYHO JIOXO HE 3HaeT
onpejiesieHUe 0OpaTHOM | Ho W B | MOJIHO 3HAET | OMHUCHIBACT
MaTpHIIBL, IIOHATHE IIOJTHOM R MHOI'0
paHra MaTpuIibl, o0beme OIINOOK
IIOHATH
oHsTHE 00 3HAeT
omnpeneauTene

MaTpHIbl, CBOMCTBA
onpeaenuTenei; oomui
By CJIAY; mpaBuiio
Kpamepa nns pewrenus
CJIAY; MaTpuaHBIT
metop perrenns CJIAY;
KpUTEpHUil
coBmectHocTH CJIAY;
Meron ["aycca; nonstue
BEKTODA;

pa3iaryHbIe BUBI
YpaBHEHUH MPSMBIX Ha
TUIOCKOCTH; Pa3InYHbIE
BH/JIbl YPaBHEHUI
TUIOCKOCTH B
MIPOCTPAHCTBE;
CrocoObI 3a/1aHUs
MpsIMOM B
MPOCTPAHCTBE;
ypaBHEHUS JINHUHT
BTOPOTO TIOPSIIIKA;
MOHATHE TIpezena
MOCIIEIOBATENILHOCTH U
(YHKINH B TOYKE;
TIOHSITHE
HENPEepPBHIBHOCTH
(GYHKIIMH B TOYKE U HA
MHO’KECTBE; MIOHSITHE
MPOU3BOJIHOM, €€
T€OMETPUUYECKHUIA
CMBICTI; TIOHSITHE
HEOIPEIEIEHHOTO U
ONPEAENEHHOTO
MHTETPaJIOB, UX
CBOICTBa; MOHSTHE
(GYHKLINY HECKOIBKUX
MEPEMEHHBIX, YaCTHBIX
NPOU3BOJHBIX (PYHKLINH
HECKOJIbKIX
MIEPEMEHHBIX; IOHATHE
nuddepeHInanbHOro
ypaBHEHHS, OCHOBHBIE
THIIBI
nuddepeHInaTbHBIX
ypaBHEHUH NIEPBOTO
MOPSIZIKA; TIOHSITHE
YHCIIOBOTO U




CTETNIEHHOTO pAfa;
OCHOBHBIE MTPU3HAKU
CXOJIMMOCTH YHUCTOBBIX
PSA0B; OCHOBHBIE
MOHSTHUS U
OIIpELIEICHUS TEOPUU
BEPOSATHOCTEN U
MaTeMaTU4eCKOi
CTAaTUCTUKHU:
KJIACCUYECKOE U
TeOMETPUYECKOE
OnpeneaeHus
BEPOSITHOCTH,
OCHOBHBIE (hOPMYIIBI;
MIOHSTHUS AUCKPETHOU U
HEIPEPBIBHON
CITy4ailHbIX BEJIMYHH,
TEHEPAIILHOUN U
BBIOOPOYHOI
COBOKYIHOCTEMH,
TOYEUHBIE OLIEHKH
napameTpoB
pacmpeneacHusl.

YMETh:

BBITIOHATD JeHCTBUA
HaJ MaTpHILIaMU;
HaXOAWTb MaTpHILY,
0o0paTHYIO TaHHOI;
HaXOAWUTb PaHT
MAaTpHIBL; 3aHCHIBATH
B MaTpU4IHOH opme
CUCTEMY JINHENHBIX
YpaBHEHUH; IPUMEHSTh
pa3iarYHbIe METOBI
pemenus CJIAY;
BBIUNCIISITH CKaJISIPHOE,
BEKTOPHOE, CMEIIaHHOE
MIPOU3BEICHIE
BEKTOPOB; CTPOUTH
YpaBHEHUS MPAMOU
JIMHUH Ha TUTOCKOCTH U
MIPOCTPAHCTBE,
YPaBHEHUS IUIOCKOCTH
B IIPOCTPAHCTBE,
KpHUBBIE BTOPOrO
MOPAAKA; HAXOUTh
YTOJI MEXy NMPSMBIMH,
TUTOCKOCTSIMH,
paccTosiHue OT TOUKH
JI0 TIpSIMOM U
TUIOCKOCTH;

HaXOAWTh 007acTh
onpezeneHus QyHKINH,
HCCIeN0BaTh (PYHKITHIO
Ha CHMMETPHYHOCTB;
BBIUNCIISIT MIPEJIEN
MOCIIEA0BATENBHOCTH U
(GYHKLIUH B TOUKE;
BBIUNCIISTH
MIPOU3BOAHBIE

yMeeT

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

BBIIIOJIHSIET C
HE3HAUYUTEID
HBI MU
omuoOKaMu

BBIIIOJIHAET
¢ OOJIBIINM
KOJINYECTB
oM
OIINOOK

HE yMeeT




3JIeMEHTapHBIX
(YHKITHIT; HAXOAUTh
9KCTPEMYMBI QYHKLIUH,
HaunOoJbIlee 1
HaMMEHbIIIee 3HAYCHHE
¢GbyHKUINY Ha
MHOECTBE; BBIYUCIIATH
epBOOOpa3HEIC
¢bysKIIH (B
MPOCTEHIINX CITydasix);
BBIYHCIISTH
oTIpeieTICHHbIE
WHTETPaJIbl;, IPIMEHATH
WHTETPAJTBI K PEIICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajad4;

HaXOJIUTh YaCTHEIE
npoussoansie OHII,
YaCTHBIE MPOU3BOTHBIE
BBICIIHX MOPSIIKOB,
skctpeMyMbl OHIT;
WCCIIEIOBATh Ha
CXOINMOCTH YUCIIOBBIS
PSABI; HAXOIUTH PAIIYC
CXOIMMOCTH
CTETICHHOTO psfa;
3aIHACHIBATh
MaTeMaTHYECKYTO
MOCTAaHOBKY THUITOBBIX
TEKCTOBBIX 33]1a4;
COCTaBIISATh
MaTeMaTHYeCcKHe
MOJIEJIH MPOCTHIX 33/1a4
peasIbHBIX TPOIECCOB U
MPOBOJIMTH MX aHANIN3;
BEIOUpATh METO/T
pEIIeHuUs] THITOBOM
3a/1a4u; periaTh
CTaH/apTHEIE 3a/1a4H C
HCIIOJIb30BaHUHI
dhopmyn Teopun
BEPOSITHOCTEN U

MaTeMaTHYECKON

CTAaTUCTHUKU.

BJIAJICTh:

HaBBIKAMH BJIaJiceT | BIagceT B | BIIaJi€ET HE
ynotpebenus . B JOCTaTOYHO ciabo, BIIQJICET
MaTeMaTHICCKOH IOJTHOM | M 00BeMe JTOTTyCKaeT
CUMBOJIUKHU IJIA O6T>CMC MHOTO

BBIpa)KeHI/ISI OHH/I6OK
KOJIMYCCTBCHHBIX U

KAQ4CCTBCHHBIX

OTHOIIIEHUN 0OBEKTOB;
HaBbIKAMH CUMBOJIBHBIX
npeoOpazoBaHUA
MaTeMaTHYECKUX
BBIpaXKECHUH;
3aIHUCHIBATh
MaTEeMaTHYECKYTO
MOCTAHOBKY THUITOBOU




TEKCTOBOH 3aauu;
HaBBIKAMU TTOCTPOCHHUS
rpauKoB
3JIeMEHTapHBIX
(byHKUNH; HABBIKAMU
UCIIOJIb30BaHUs
rpauKoB, TaOIUI] IPH
peIIeHn  3a/1a49H 1
MPOBEJCHUN aHAITN3a
HaJICHHOTO PEIICHUS;
OCHOBHBIMU
AHATUTUYECKUMU
METOJIaMH PEIIeHUS
anreopanvIecKux
YpaBHEHHH U CUCTEM
anreOpanvecKux
YpaBHEHUI;
OCHOBHBIMH METOJIaMH
muddepeHInpoBaHus,
WHTETPUPOBAHUS
(bYyHKUINH; OCHOBHBIMH
METOJIaMH TTOUCKA
sKcTpeMyMa (pyHKITuiI
OJHOU U HECKOJIBKUX
MIEPEMEHHBIX;
MeTOoaMHI
CTaTUCTUYECKOMN
00pabOTKH pe3yIbTaToB
9KCIIEPUMEHTOB;
METO/IaMH aHAJIN3a 1
NpeCTaBICHUS
CTaTUCTHYCCKHUX
JIAHHBIX.

OneHKka «OTJIMYHO» BBICTABJISETCS, €CIM OOYYaIOUIUICS BBIOIHSIET
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 Ha IMPAKTUKE, CAMOCTOSITEIbHO PEUINTh MPEITIOKECHHBIC
3a/1aHusl, TPeOYIolre JTOMOTHUTEILHOTO aHaINu3a U MOUCKA HYXKHBIX CBOWCTB U
MIPABWIT; U3J1araeT MaTepUal MOCIEI0BATENBHO U MPABUIIBHO;

OneHka «XOpPOIIO» BBICTABISACTCS, €CIM OOYYAIOIIUNCA BBITTOTHSIET
KOHTPOJIbHBIE PabOThI B CEMECTpEe, TECTOBBIC 3aJaHUs, BBIMOJTHSIET 3aJaHUS
KOJUIOKBUYMa, TIOJIJHO M apTyMEHTHPOBAHHO OTBEYAET HA BOMPOCHI OWIIETA;
oOHapy>XMBaeT TOHMMAaHHE MaTepualia, MOXKET OOOCHOBaTh CBOW CYXKJICHHSI,
MPUMEHUTh 3HAHUS Ha IMPAKTUKE, CAMOCTOSTEIBHO PEIINTh MPEITIOKECHHbBIC
3a/1aHusl, TPeOYIore JTOMOTHUTEILHOTO aHaIN3a U MOUCKA HYXXHBIX CBOWCTB U
IpaBWJI; U3JlaraeT MaTepuall MOoCciaeA0BaTeNIbHO U MPAaBWIBHO, HO JOIMycKaeT 1-2
OLIMOKH, KOTOPBIE CaM K€ HCIPABIISET;




OreHka

«YAOBJICTBOPUTEJIbHO>» BLICTABJIACTCA,

eciau  o0ydaroutuimcs

BBIIIOJIHACT KOHTPOJIBHBIC pa6OTBI B CCMCCTPC, TCCTOBLIC 3aJlaHHA, BLIIIOJIHACT

3aJIaHMA KOJIJIOKBUYMA,

OHGHKa «HEYAOBJETBOPUTECJIBbHO>» BBLICTABJICTCA 34 ci1aboe W HEMOJIHOE

BBITIOJTHCHUC KOHTPOJIBHBIX pa60T B CCMCCTPC, TCCTOBBIX 3aﬂaHI/Iﬁ " KOJIJIOKBHYMaA.

3. IlepevyeHnb O1IEHOYHBIX CPEICTB

KpaTKaH XApPaKTCPUCTHKAa OLCHOYHBLIX CPCACTB,

HCIIOJIB3YCMBIX IIPH

TCKYILICM KOHTPOJIC YCIICBACMOCTH H HpOMe)I(YTOqHOﬁ aTTcCTalnun O6Y‘-I&I-OHICFOCSI
10 AUCHUIIIINHE:

HaumenoBanue
Onucanue OIEHOYHOTO
OLICHOYHOT'O Kpatkas xapakTepucTHKa OLEHOUYHOTO CPEACTBA cpencTaa
Cpe/cTBa P
N Kommiext
CpeAcTBO MPOBEPKH YMEHUU MPUMEHSTH MOJy4YECHHBIE
KonTponbHas KOHTPOJIBHBIX
3HAHWS IS PEIICHUsS 3a7ad ONPENCICHHOrO THIMA 10 .
pabota (KHTP) 3aJIaHHM 110
TeMe WU pa3aeny
BapHaHTaAM

Cpe,[[CTBO KOHTpPOJIA YCBOCHUA yqe6Horo MaTcpHraia
TEMBbI, pasacjia WK pasacjioB AWUCHHUILIMHBI, OPraHu30-

Bormpocs! o remam /

Komnoksuywm (K) paszzaenam
BaHHOE KaK y4yeOHOe 3aHsTHE B BUAE coOecelOBaHUS
JUCIUILTAHBI
penogaBaresisi ¢ 00y4JarouMMHICs
Cucrema CTaHIapTU3UPOBAHHBIX 3a/laHuH,
KommiekT TecToBbIX
Tect (Tecr) MTO3BOJISOTIAS aBTOMATU3UPOBATH poLeaypy S lAHIH
U3MEPEHUs YPOBHS 3HAaHUN U YMEHUH 00yyaromerocs !
4. IlepeyeHb KOHTPOJIbHBIX 3aJaHMH WJIH HHbIE MaTEePHAJIbI,

Heo0XoaAMMBbIe /ISl OLeHKH 3HAHWI, YMEHHH W HABBIKOB, XapaKTEePHU3YyOIIUX
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 3HaueHue

a. YUCJIO PEIICHUN CUCTEMbI PABHO 1.0
0. paHT pacIIMPEHHON MaTPUIbI paBEH 2.
B. YHCJIO CBOOOTHBIX MTEPEMEHHBIX PABHO 3.
r. UHCI0 HEM3BECTHBIX CUCTEMBI PABHO 4,
S.
6.
7.

1
2
3
4
S)
OECKOHEYHO MHOTO
1. Haitgure mimmHy BekTopa & = (—6; 5,—2+/15 )
2. TIpu KakOM 3HAQYECHHUH o BEKTOPBI d =(8;—a;2) U b =(-1—2;—3) OPTOrOHAIbHbI?
3. CkansipHO€ IpOM3BEACHNE BEKTOPOB 0003HAYAETCSL:

4-[o] (ab); [axb] ; axb
4. OnpeenuTe Mo PUCYHKY KOOPIMHATEI BEKTOpa AB .

A

4o / 2 3
A
-1
5. Hausl 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. (-33-1)

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

6. O0BEM TpeyroJabHON MUpaMuIbl, IOCTPOEHHOE Ha BEKTOpax a=(3;3,-1),
b=(14,2), €=(L-2,0), paBeH. Beeaure otBer:
7. Maust Toukn A(0;1;2), B(-24;1), C(L-13). Haitnute npyg AC .

_@ _ﬁ 914 _@

2 13 2 -—— 14

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



B d
1
C
0 1 2 3 4 5
Bri6epute oH OTBET:
A B 170 9410 170 910
- 2 170 50 170 50

9. Jan npssmoyroysbHUK ABCD.

A D

OTMeTbTe BCe Naphbl KOIIMHEAPHBIX BEKTOPOB.

DA+AB 1 BC+CD;

AD u CB;

AD-AB u DA-DC;

AC+CD u BC-AC.

10. ITycTb ¢ - yroa Mexay HeHyJIeBbIMH BEKTOpaMU & U b . YcTaHOBUTE
COOTBETCTBUE MEKJY 3HAKOM a-b ¥ BEJIMUMHOMN yria ¢ .

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

4. 90° < ¢ <180°

KonTponbhas padbota



Bapuanr 1.
1. Haiitu paccTosinue OT TOUKu M (—12;7) 10 NpsAMOM, MPOXOJAIIEH Uuepes

JIBE TOUYKH Mq(-3;4) U M,(15).

2. Haiitu TaHrenc yria mexay npsmo x — 3y + 5 = 0 u npsmoi,
MPOXOJAIIEH YepPE3 Hauaja0 KOOPIUHAT NEPIEHANKYIISIPHO BEKTOPY N(L-2) .

3. Haiitn ypaBHEHHWE IUIOCKOCTH, Mpoxojsmied depe3 Touku M;(1,2,-1),
Ma(1,-2,3), M3(2,2,3).

X-y-z=0

4. TlpuBectn ypaBHeHHs mpsiMoit L: { K KaHOHUYECKOMY

2X+y+2-3=0

BU]TY.
x-1 y+2 z-2

5. Haiftu xoopauHATBI TOYKH TMEPECCUCHUS MPSMOM 5 1 1 c
IJIOCKOCTBIO 3X—Yy+2Z+5=0.
Bapuanr 2.
1. Haiitu ypaBHeHHE mpsMoOM, mpoxoismieii depe3 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,
MPOXOJAIIEH Yepe3 TOUKY Mg(—2;1) ¥ MEPpHEHANKYJISIPHO BEKTOPY N (L-2) .
3. Haiiti ypaBHeHHE TUIOCKOCTH, MPOXOISIIeH yepe3 Touky M(2,2,-3) u
napajieTIbHOM IMITOCKOCTH X — 4y — 2z + 1 =0.
o o - X 4=0
4, Haiitu yron mexny npsimoi L: { +y1+ : B miockocTeio Giy +Z —
Z—1=
6 =0.
5. CocTaBUTh ypaBHEHHE NPSIMOH, IPOXOAAILEH yepe3 Touky M, (1,—3,5)
. |4X=y+2z-7=0,
napasuiesIbHO MPSAMOM
X+3y—-2z+3=0.

Jist Tekymero kourpoJs TK2:
ITIpoBepsemass kommnerennusi: OIIK-2, OIIK-2.1 — OO6namaer HaBbIKaMU
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 ex -1 +C —e¥(x—1+C 6e™(x—6) +C Tetic
36 6 2
4,
Beruuciure niomnaaps miockoi Gpurypsl, 1300paxeHHOW Ha PUCYHKE.
5 /
4
Y = 241
3 » —
2
-2 1 o 1 3 4
5.
Boruncnute onpeneneHHbI HHTETpal m fulx - sin(mx?) dx.
6.
Haiinute obuiee pemenne auddepeHnnanbHOro ypaBHeHus ¥ = CoSX.
«*—cosx+ Cix+C, |Cicosx +C; —cosx+ C —cosx+x+C

7.

Haiizure o6uiee perenne auddepeHnansHoro ypapaerus Y — 4'+4y =0

C,e%* + Coxe™

‘ C,e%* +2C,e%

QZJC +x82x

CQZJ:

8.

JlaH 9UCIIOBOM PSII 2oy

(=
nZ+

nn" . .
PR Hailinure TpeTHii 4neH az 3TOro psana.

9.

\ OTMETBhTE PACXOSIIIMICS YACIOBOU PS/I.




D D D P
n=11 nzln3 nzln2 nzlv’ﬁ§

10.

Haiingure pagnyc CXOQUMOCTH CTETICHHOTO pPsia:

Zm (x — 1" - n?
n=1 3n

KontpoinbHas pabota

Bapuanr 1.
2(3x° +4x* - 2)
1.B 5T |
BIYMCIIUTH IPOU3BOAHYIO (DYHKIINU 1+ x

2. Haiitu mnpousBomHyl0  (QYHKIMM, 3aJaHHON  MapaMeTPUUECKH
x=(3t"+1)/3t°,
y =sin(t*/3+t).
3. Haiiti mpon3BOHYI0 yKa3aHHOTO MOpsiAKa Y = (4x3 + 5) et y" =2
4. HailtTu uHTEpBadbl MOHOTOHHOCTH UM  JKCTPEMYMbl  (DYHKIHMH
X
Vv —-21n.(;:1) — 3.
5. Haiit yacTHbIe MPOU3BOJHBIE BTOPOTO MOPSAAKA (DYHKIIUU:
Zz=x°cosy+Yy?cosx—2xy—3.
6. Haittu monnubIil nuddepeHmman nepBoro nopsaka GyHKIIH:
z =In(x?y + 3xy?).
7. VccnenoBath (BhyHKIMIO HA SKCTPEMYM: Z = —X2Y + XyZ + 4Xy
8. Haiitu mpown3BogHbIC (PYHKITNH, 3aJaHHOW HESIBHO: z* = x(ysin X +cos z) .

9. Haittu mpousBoaHy0 (YHKIIMKA B TOYKE M, MO HANpPaBJICHUIO BEKTOpa a

Su=yXC+y 427, d=1+2] -2k, M, (3;,—4;5).
10. CocTaBuTh ypaBHEHHE KacaTEIbHOU MJIOCKOCTH U HOPMAJIBHOU MPSMO
B Touke My(1;2;2z,); 2=3x°—4y® +10xy +15.

Bapuanr 2.

1+ x?

5x3+ X

2. Ha¥Witu npousBojHYH  (GYHKIMH, 3aJaHHOM  MapaMeTPUYECKU

X =/1-12,
y =tgv1+t.

3. Haiitu IPOU3BOIHYIO yKa3aHHOI'O HOpsIKa
y=e"(cos2x—3sin2x), y" =?

1. Beruucauts npousBoaHyto GyHKIHH Y =




4. Haltu uWHTEepBaJbl MOHOTOHHOCTH M  JKCTPEMyMbl  (YHKIUH
y = (2x + 3)e 20+1),

5. HaiiTi yacTHBIE IPOU3BOAHBIE BTOPOTO MOPSIIKA (PYHKIUU:

7=2xy—e* +3x’y-5,

6. Haittu monnbiii nuddepeniipan nmeporo nopsjaka GyHKuu: u = In \/2 :
X

7. UccneoBaTh (ByHKIMIO HA SKCTPEMYM: Z = 2X2y — Xy + 3Xy
8. Hantu MIPOU3BOIHBIC byHKIUH, 3aJlTaHHOM HESBHO:
z=xysin(x—2y+2).

9. Haiiti npon3BoaHyI0 (QyHKINUU B TOUKE M, MO HANPaBICHUIO BEKTOPA & !

_ X—Z7Z — = —
u=5%"*+arctg |[—;a=j+k;M;(110),
y
10. CocTaBuTh ypaBHEHHE KacaTEIbHOU MJIOCKOCTH U HOPMAJIBHOU MPSIMOiA

B Touke My(1;2;z,): 2= Ax* -2y° +6xy 16,

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

Tect
1. CoObiTHE, KOTOpOE MOXKET JMO0 NPOU30UTH, JHOO HE NPOU3OMTH,
Ha3bIBACTCS
* cmydailHBIM COOBITHEM
HEBO3MOKHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSTHBIM COOBITHEM
2. CoObITHst A 1 B, KOTOpbIE MOTYT MIPOU30MTH OJTHOBPEMEHHO B PE3yJIbTaTe
OJIHOTO OTIbITA, HA3BIBAIOTCS
* COBMECTHBIMU

HECOBMECTHBIMU
3aBUCHUMbBIMU
HE3aBUCUMBIMH
3. Uucio pa3MelieHuii u3 N 3JeMEHTOB MO M 3JIEMEHTOB BBIUUCIISIETCS MO
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. UrciIo pasMeIeHni u3 | 3IeMEHTOB Mo ' ¢ MOBTOPEHUSMH PAaBHO. ..
qm nt . nt — n!

" (n=m)l mi(n-m)!" m!



7. Eciin coObiTust 4 ¥ B B3aMMHO HE3aBUCHMBI, TO YCJIOBHAsI BEPOSTHOCTb
P(A/B) paBHa...
P(A
P(B); P(A); P(A) ); 0
P(B)
8. Monety noaoOpaceiBatoT 5 pa3. KakoBa BepOSTHOCTBH TOTO, 4TO 3 pa3a
BBITIAACT repo?
9. bBpocator wurpanbHyr0 KOCTb. CKOJIBKO 3JIEMEHTOB  COJCPXKHT
POCTPAHCTBO 3JIEMEHTAPHBIX UCXOJIOB JAHHOTO OIBITA?

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

KonTponbhas pabota

3agaua 1. BpluucnuTh BEPOATHOCTH COOBITHM, MOJB3YSICh (opmyliamu
CJIOKEHHUSA U (WJIM) YMHOKEHUS BEPOSATHOCTEN.

3agaya 2. BpUHUCIUTH BEPOSITHOCTH COOBITHH, MONB3YSICh (GOPMYIIOi
MOJIHOM BeposiTHOCTU U (Wn) hopmyrioit baiieca.

3agaya 3. BpUHMCIUTH BEPOSTHOCTU COOBITHH, MOJNB3YSICh (GOpMysIon
bepuyu, ciencTBusiMu U3 He€, WM €€ aCUMIITOTUYECKUMU TTPUOINKEHUSIMHU.

3agaua 4. 3a7aH 3aKOH pacnpeAcCHUs] JUCKPETHON CITy4allHOW BEIWYUHBI
X. Haittu marematuueckoe oxuaanue, qucnepcuto. [loctpouts rpaduk pyHKImN
pacnpeneneHus: BEpOsITHOCTEN ClTydyaiilHON BETUYHMHBI X.

3apaya S. HemnpepoiBHas ciydaiiHag BenuuuHa X 3aaaHa  (yHKOuen
pacripeniesieHus BepostHocTeil. TpeOyercs: a) HAWTHU IUIOTHOCThH pacrpeseicHus
BEPOSATHOCTEHW; O) HAWTU MaTeMaTHYECKOe OXHUJaHue, IUCIEPCHI0, CpeHee
KBaIpaTUYECKOE OTKJIOHEHHE; B) MOCTPOUTH T'padUK IMIOTHOCTH pacHpeeieHUs
BEPOSITHOCTEN.

3agaua 6. [lo naHHBIM BBHIOOPKHM COCTAaBHUTH JUCKPETHOE CTATUCTHYECKOE
pacnpeneneHue. HallTh HECMELIEHHBIE OLICHKM MAaTEMaTHYECKOro OXXHJIAHHS U
JUCIEPCUU T€HEpPaIbHOM COBOKYMHOCTH, MOCTPOUTH CTATUCTHUECKYIO (PYHKIIMIO
pacnpenesneHusl.

3agaya 7. Ilo pmadgHBIM  BBIOOPKM  COCTaBHTh  CTaTHCTHYECKOC
pacnipenenenue. [loctpouTs rucrorpaMmy 4acToT, TpaduK HAKOIJIEHHBIX YacTOT.
BblunCIUTh HECMEUIEHHBIE TOYEYHBIE OLICHKA MapaMeTpoB TIeHepalbHOU
COBOKYMHOCTH.

Bapuanrt 1

1. YeTpoiicTBO COCTOMT M3 3 3JIE€MEHTOB, pabOTaIOIIMX HE3aBUCHMO.
BepostHocTn 6Ge30Tka3HOM paboThl (32 BpeMs t) MEpBOro, BTOPOrO U TPETHETO
AJIEMEHTOB cOOTBEeTCTBEHHO paBHbI 0.6, 0.7, 0.8. HaliTu BEposSTHOCTH TOTO, UTO 3a
Bpems t 0e30TKa3HO OyAyT paboTaTh TOJIBKO JIBa 3JIEMEHTA.

2. B nepBom smuke cogepxkutcst 20 neraneit, u3 HUX 15 cTaHIapTHBIX.
Bo BTropom 30 neraneit, u3 Hux 24 crangapTHeiX. B Tpetbem — 10 neraneid, u3 HUX
6 crangapTHeIX. HaliTH BEpOATHOCTH TOTO, YTO CIy4alHBIM 00pa30M H3BJIECUCHHAs
JeTab CTaHapTHasl.



3. Ecnu B cpegnem neBmu cocTaBisaoT 1%, kakoBa BEPOSTHOCTH TOTO,
yTo cpeau 200 yenoBek okaxeTcs 4eTBepo JieBmien? KakoBa BEpOSTHOCTH Cpenu
200 yenoBek 0OHAPYKUTH HE MeHEee 4 NeBIIeit?

X -7 -4 3 6 7 9
(p 045 01 0.2 005 01 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 OAHOBPEMEHHO aTakyloT OoMOapaupOBIIUK.

BeposiTHOCTB Nonaianus B 00MOapAupoBIIMK 0JHOTO HuctpeduTtend 0,5; BToporo —
0,4. HailTi BEpOATHOCTB OJTHOTO NIOMNAJAHMS U JIBYX IOIAJaHU.

2. Hekro, 3a0myauBimiuch B JieCy, BBILIEN Ha MOJISIHY, OTKyJa BEJlO 5
nopor. M3BecTHO, 4TO Uil pa3iau4HbIX JOPOT BEPOATHOCTH BBIXOJA M3 JIeCa 3a 4ac
cooTBeTcTBEHHO paBHbIL: 0.6, 0.3, 0.2, 0.1, 0.1. OnpeaenuTb BEpOATHOCTH TOTO, UTO
30Ty UBIIMIACA MTOIIET IO IEPBOM JOpPOTre, €CIM U3BECTHO, YTO OH BBILLEN U3 Jieca
qyepes yac.

3. B HekoTopoM cemeiicTBe 8 nereil. BeposTHOCTh POKIICHHS MalbuKKa
wiK 1eBouku paBHa 0,5. HailTu BeposTHOCTB TOT0, YTO a) uMeeTcsa 4 Majabuuka u 4
JIEBOYKH; 0) YMCIIO MATBLYMKOB 3aKJIFOYEHO MEXAY 2 U 6 (BKIIIOUUTEIIHHO).

[X -5 2 6 7 9 11]

p 04 03 01 0.05 005 0.1
0, X <0,

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

1, X>3.
6. 12; 13; 10; 11; 12; 9; 11; 13; 14; 15; 15; 12; 12; 10; 11;9: 8; 7; 7: 7.
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;:58

3,1:45;7,7;8,3:8;:9,2:4:9,4: 6,7, 6;8:8,4:3,7:29:4,1; 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, pa3sMepHOCTs MaTpulbl. JIMHEWHBIE JEUCTBHUS  HaAL

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 uucio (ompeneneHue, Qopmyna s
BBIYKCIICHUS IPOEKLIMU, CBOMCTBA).

Nookowd

8. CkansipHoe TpOU3BEACHUE BEKTOPOB, €r0 CBOMCTBA. YTON MEXIy
BekTOpamu (hopmya).
9. BekTopHOe Tpou3BeneHHE BEKTOPOB, €ro cBoiicTBa. Dopmyma 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/IEHUE UHTEPBAJIOB MOHOTOHHOCTH
(GYHKIMM, HAXOXKICHHE DSKCTPEMYMOB, YpaBHEHHE 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 mwiomnaaei 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. JluckpeTHble W HENpPEpBIBHbIC CllydaliHble BeNWYUHBI. (OCHOBHBIC
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 = 1 2 3 4 T
\“B

-1
« (6;—1) [ (-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 5 (3 o) (7 3) (5 T55)
6.
OTMeThTE BEepHbIE SKBUBAJICHTHOCTH, AeHCTBYIOMME npu x — 0.
sinx ~ x ‘lnx—l—lwx ‘cosxwx ‘(l—l—x)m—lwmx
1.
OtMmeThTe BepHBIE (DOPMYIIBL.
{ —KOHCTaHTA.
D f\' fla-fd , ,
oy =fo-rfg |(5) =L =7 © =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).

-2 1 0 1 3

-1

12.

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

y=f'(x)

13.




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

4

-2

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=a’+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.

.3
3 /M

JJI IpOMEesKYyTOYHOM aTTeCTALMU:

TeopeTndeckre BONPOCHI K IK3aMEHY:

MaTtpuusl ¥ onpeaeauTe T H

ITonstue w™artpuubl. PasMepHocTs Matpunpl. [lparoHanpHas wmaTpuLa.
Envanunasg matpuna. [eictBust Hax matpunamu. Cpoiicta. [IpaBuiio yMHOKEHUA
Martpul. TpaHcrioHnpoBanue maTpul. CBOWCTBA AEHCTBUI HAJ MAaTPULIAMH.

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



oOpaTHOl MaTpullbl (10 anroputmy, metogom JKopnana-I'aycca). Panr matpuiibt
(nBa crmocoOa BHIYHMCIICHUS PAHTa MATPHUIIBI).

CucreMbl JIMHEHHBIX ajIredpanvyecKuX ypaBHeHUM

Cucremsbl JIMHENHBIX anre0pandecKux YPaBHEHHUI. Marpuna
kod(pummenToB. CoBMECTHBIC U HECOBMECTHBIE CUCTeMBI. Teopema Kponekepa-
Kanemm. Meron Kpamepa, B Kakux ciydasix OH IpUMEHUM. MaTpU4YHbIN METOJ, B
KAaKHX Caydasx oH npuMeHuMm. Meron ["aycca.

AHAJIUTHYECKAS] TeOMeTPUS

[IpsamoyronbHass ©  TOJSIpHas  CHUCTEMBbl  KoopAuHaT.  Dopmyibl,
CBS3bIBAIOIIUE IPSAMOYTOJIBHBIN U MOJISIPHBIE KOOPAUHATHI.

VYpaBHeHue MpsSIMOM Ha TJIOCKOCTHU, OCHOBHBIE BUbI YpaBHEHHUM: o0O0Iee
YpaBHEHUE, YpaBHEHHE NPSIMONH C YIJIOBBIM KO3(PPHUIMEHTOM, KaHOHHYECKOE
YPAaBHEHUE, YPABHEHUE IMPSMOM, IPOXOAAIIEH dYepe3 [BE 3aJaHHbIE TOYKH,
ypaBHEHUE MPSAMOM B OTpe3Kax (HEOOXOIUMO 3amucaTh CaMH YPABHEHHS U CMBICI
UX MapameTpoB). YTosl MEXAy NpAMbIMU ((POpPMyIIbI ISl BBIYMCIICHHMS), YACTHBIE
ciyyau. @opMmyna s BBIYUCIECHHS PACCTOSAHHUS OT TOYKM JO MpsAMOM Ha
IJIOCKOCTH.

YpaBHEHHE TIIIOCKOCTH B NpocTpaHcTBe. Hopmanbhbiii BeKTOp. OCHOBHBIE
BUJIbl YpPaBHEHUN IUIOCKOCTU: OOIllee YpaBHEHHE, YpPABHEHUE IIOCKOCTH,
NPOXOJSIIECH Yepe3 TPU 3aJaHHbIE TOYKH, YPABHEHHE IUIOCKOCTH, MPOXOJAIIEH
yepe3 3aJaHHYH TOYKY IEpIEHIUKYJISIPHO 3aJaHHOMY BEKTOpPY, YpPaBHEHUE
IUIOCKOCTH B OTpPE3KaX, HOPMaJbHOE YpaBHEHHUE IUIOCKOCTH (HEOOXOAMMO
3alycaTh CAMHU YPAaBHEHUS U CMBICI UX MapaMEeTPOB). YTOJI MEXAY IIOCKOCTSIMH,
YacTHBIE CIy4Yau. PacCTOSIHUE OT TOYKH J10 TUIOCKOCTH.

YpaBHeHue npsiMmoi B mpoctpaHcTBe. Hampasinstomuid Bektop. OCHOBHBIE
BHUJIbl YPaBHEHHH TMpsAMOM HA IUIOCKOCTH: KAaHOHMYECKOE ypaBHEHUE,
napamMeTpuuecKe ypaBHEHHUs, YpPaBHEHHE MPSAMOH, MPOXOASAIIel uepe3 JABe
3a/IaHHBIE TOYKH, OOIIME YpaBHEHUs NpsAMON (HEOOXOAMMO 3amucaTh caMu
YPAaBHEHUSI U CMBICI UX NapameTpoB). YTOJ MEXAY HPSIMbIMH B IPOCTPAHCTBE,
YTOJI MEXKTy IPSIMOM U TIJIOCKOCTBIO.

Kpussle BTOporo mopsaka. KaHoHWYeckne KpUBBIE BTOPOro TMOPSIKA:
OKPYHOCTb, 3JUIMIIC, runiepOosia, mapadosia (BbIBO ypaBHEHUH).

Ipenen pyHkumnu

[Ipenen ¢dyukuum B Touke. IllepBwiii 3amedarenbHbIil Tpenen. Bropoit
3aMeyaTeNlbHbIM  Tpefes. ODKBUBAJEHTHbIE OECKOHEUYHO Maiyble (YyHKIUU:
OIpPEEIEHNE, OCHOBHBIE SKBUBAJIEHTHOCTH.

[Mpoussoanas pyHkuumn

Ornpenenenue Npou3BOAHON, €€ TeOMETPUYECKHl cMbICT. DOpMyJibl JIst
BBIYMCIICHHSI MPOU3BOJHON CyMMBI, Pa3HOCTH, IPOU3BEIAECHUS, YaCTHOIO JBYX
¢bynkumii.  IlpousBoaHass  cioxxkHOM  QyHKUMHU. [Ipouszsoousvlie  OCHOBHBIX
anemeHmapueix @ynkyuil (3HaTh Hau3ycTh!). BeiBoa dopmyn s BBIYKCICHUS
MPOU3BOAHBIX CIEAYIOIUX (PYHKIMI: x", cosx,sinx,a”. [IpousBonHas ¢yHKIMH,
3a1aHHOMN apaMeTpUYECKH. Jlorapudmuyeckoe nuddepeHurpoBaHue.
[Ipon3BOIHBIE BBICIIUX MTOPSAKOB.



IIpunoxenuss npousBoaHou. HcciaenoBanve (GyHKUMI NPU MOMOIUU
MPON3BOIHBIX

Bo3spacrtanue u yobiBaHue QpyHKIIMH, HEOOXOAMMOE U JOCTATOUYHOE YCIOBUSI.
Okctpemymbl  (ynkiuu. HeoOxomumoe ycinoBue skcrpemyma. Jloctatounoe
yCIIOBUE PKCTpeMyMa (PyHKIIMU B TOUKE. BBIMYKIIOCTH, TOUKH meperuoa.

HeonpenesieHHbIH HHTErpaJI

[lonsiTue HeomnpeaeneHHOro wuHTerpana. CBOICTBa HEONPEIEIECHHOTO
uHTerpana. dopmyna UHTErpUpOBaHUS MO 4acTAM. labauya ummeepanos (3HATh
Hau3ycCTh!).

OnpenesieHHbIN HHTErPaJI

[Tonsitue ompeneneHHoro uHTerpaia. ['eomeTpuueckuii cmbica (IUIIOMIAAb
KpuBOJUHEHHOW Tpamenuu). @Dopmyna Hetotona — JleiOnuma. OcHOBHBIE
CBOMCTBa OMNpeAeTeHHOro uHTerpaina. @opMyrina UHTETPUPOBAHUS IO YACTAM IS
OINPEJEICHHOr0 HHTETpaIa.

DOYyHKIMU HECKOJIbKHUX MepPeMeHHbIX

Onpenenenne @HII. YacTHble mpOW3BOIHBIE MEPBOTO mopsaka. YacTHbie
MPOU3BOJIHbIC BBICIIMX TOpsiaAKoB. [lonmubiit nuddepeHunan nepBoro U BTOPOTO
nopsnkoB. JuddepeHipoBanne HesIBHON GyHKIUU. DKCTPEMYMbI (DYHKIIHMM IBYX
nepeMeHHbIX. HeoOxoaumoe ycnoBue skctpemyma (hopMyarpoBKa), TOCTATOYHOE
yCI0BHUE IKCTpemMyMa ((popMyJIUPOBKa).

JAuddepeHunajbHbie ypaBHEHUSA

OO6mwuit Buj, oOuiee pemeHue, oomuid nurerpai. YactHoe pemenue. 3aaaya
Komm. /[V nepsoco nopsoxa: ypaBHEHHS C Pa3ACiSAIOMIMMHUCS TIEPEMEHHBIMU,
onHOpoaHbIe AuddepeHIuaibHble YpaBHeHMs, JIMHEHHbIC, YpaBHEeHUS bepHyimy,
ypaBHEHUSI B MOJHBIX AuddepeHimanax (KaHOHMYECKUI BUJ, METOJIbI PEIICHUS
KQKJIOTO TUIA YPAaBHECHUN ).

JIuneitnpie onHopoaHbie AuddepeHunanbabie  ypaBHenus |l mopsiaka.
Crpykrypa oOmero pemenus JIOJAY |l nopsiaka ¢ HTOCTOSTHHBIMU
kod(punreHTamu. XapakTepUCTUUECKOE YpaBHEHUE, BUJl OOIIErO pelieHus s
KaXXJ10ro 13 ciydaeB (D >0, D=0, D <0). O0muii Bua TMHEHHOTO HEOJHOPOHOTO

Y Il nopsnka. Crpykrypa obmero pemenus JIHAY Il mopsaka. Teopema o
HAJIOXKCHUU PELICHUM.

Teopust BeposiTHOCTEH

IIpocTpancTBO  3IeMEHTapHBIX  COObITHH. HecoBMecTHBIE  COOBITHS.
Omnepatuu Haa COOBITHSIMH.

OnpeneneHuss BEpOATHOCTH: KJlaccuyeckoe, reomerpuueckoe. CBoiicTBa
BEPOSTHOCTH.

VYcioBHasg  BEpOATHOCTh. TeopemMa ymHOXeHUsA. Dopmynia  IOJHOM
BepositHocTh. Popmyna baiieca. Cxema wucneitanuid bepnymmm. ®opmyna
bepnymm.

JIuckpeTHble, HENpPEpPBIBHBIC ClydallHble BEJIWYUHBL. Pacnpenenenue
ciaydanHblx BenuuyuH. DyHKIMA pacupeneiaeHus AUCKPETHOW W HENPEPBIBHOM
cly4alHbIX BeJMuMH. DopMyna i BBIYUCIECHUS BEPOATHOCTU IONAJAHUS
CIIy4allHOW BEJIWYMHBI B HHTEpBal. [DIOTHOCTH BEPOATHOCTEM HENPEPBIBHON
ciry4ailHoi BesinunHbl. CBOMCTBA IJIOTHOCTH.



MaremaTtnueckoe oxuganue. CBOWCTBa MaTeMaTHYECKOTO OXHIaHUA.
Hucnepcusi. CpoiictBa aucnepcun. CpenHee KBaJpaTHUECKOE OTKIOHEHHE.
@opMybl IJI1 BBIYHCICHUS MAaTEMAaTHYECKOTO OXHIAHWS W JUCICPCUU IS
JTUCKPETHBIX U HEMPEPHIBHBIX CITyYalHBIX BEJIMUMH.

MartemMaTu4yeckasi CTATUCTUKA

Bribopka. Cratuctuyeckoe pacmpeaesneHue. BapuanvuoHHbIA — psii.
['mcrorpamma, Tpaduk HAKOIUICHHBIX YacTOT. OMIOUPHYECKas (QyHKIUSA
pacnpenenenus. TodeuHble OICHKH IMapaMETPOB pacIpellelCHHs: BBIOOPOYHOE
cpenHee, BRIOOpOUHas AucTiepcust (MCpaBiIeHHAs], HEUCITPABIICHHAs ), 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, TPOXOAAIIEH uepe3 TOUKy A(1, 3) mapajuiesIbHO
MIPSIMOU [, €CJIM TIpAMast [; MPOXOIUT Yepe3 TOUKU M, (—3,5), M,(1, —2).
3.2 CocraBbTe YypaBHEHHME  IUIOCKOCTH, TPOXOJAIIEH  4Yepe3  TOUYKH
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 ypaBHEHUS TMPAMOW [, 3aJaHHONW OOIIMMHU
YPaBHEHUSIMH:

—x+y=1,
; {5x+y—z +2=0.
3.5 CocraBbpTe MapaMeTpUUECKUE ypaBHEHUsS MPSIMOW, MPOXOAIIEH 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+e) y =arcsinv3x—1 y_LXS,y Iog4x(5+\/_j

(o)

4.2. Haiiaute npou3BoHyI0 (yHKIHUH Y, , 3aJaHHON HapaMeTpHUeCKH:

X = arctgt
X =cos°t, {x=|nt, 19’
y =sin”t; y Jt 1412

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. HaiinuTe yacTHbIE HPOHM3BOAHBIC (GyHKLIUY, 3a1aHHON HEABHO:
e’ +cos(X* +y)—xyz =0, HalTHl Z,, Z,.

6. Heonpenenenuplilt HHTETpal

6.1. Beriuncnure HeonpeaeaeHHbIH UHTErPall OT IPOOHO-PANIMOHATILHON (PYHKITUU:

X2 4 x+2 X+2 X+1 X+4
dx , ———dx, ; ——dx;
IX(X_Z)(X_“) " J‘x(x2—3x—4) " j X2 ( J‘(x—l)(x+2)2 ”
J' X+5
2+4x+13

6.2. BplunmcnuTe — HEOMpeNENCHHBIM  WHTETpall,  HMCHONB3YS  (opmyiy
WHTETPUPOBAHUS TI0 YACTSIM:

[ (3x+5)cos 2xdx;; J(Zx—7)e?’xdx; I(3x2+x)ln Xdx .

6.3. Berancnure HeonpeaeeHHBIM HHTETPAJl OT TPUTOHOMETPHUIESCKON (PYHKITUH:
[sin® xcos® xdx; [sin®xcos® xdx.

7. JIns ydactusi B CTyA€HYECKHMX OTOOPOYHBIX COPEBHOBAHUSAX OTOOpPaHO W3
NepBOM rpymnnbl Kypca 4 CTyA€HTa, U3 BTOPOM — 6 CTYJIEHTOB, U3 TPEThEU — O.
BeposTHOCTH TOTO, YTO CTYJEHT U3 MEPBOW, BTOPOU M TPETHhEH T'PYMIl MOMAAET B
COOpHYIO MHCTUTYTa, COOTBETCTBeHHO paBHbI 0,9; 0,7; 0,8. OauH U3 0TOOpaHHBIX
CTYJICHTOB B HWTOTe¢ Tomasi B cOOpHyr. KakoBa BEpOATHOCTH TOTO, YTO OH
MpUHAJJIeKal K IEpBOM rpyre?

8. Pacnipenenenue ciayuaitHOW BenuumHBI X 3aaaHo Tabnwuiei. Haittu dyHkimio
pacnpenenenus, noctpouth e€ rpaduk. HailTu maTematnueckoe OXHUIAaHUE U
JTHUCIIEPCUIO CITyYaWHON 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
HalimuTte wuHTEpBajgbl MOHOTOHHOCTH, JKCTPEMYMbl (YHKUMA M HHTEPBAJIbI
BBIMYKJIOCTH (PyHKIMU: y = 2In (ﬁ) — 3.

4. TTpunokeHnus 4aCTHBIX MTPOU3BOIHBIX
Haiinure skcTpeMyMbl QYHKIHN: z = —x2y + xy? + 4Xy
5. [Ipunoxenus onpeaeIeHHOr0 HHTETpaia
5.1. Beuncnure JUIMHY JyTH KPUBOM, 3aIaHHON NTapaMEeTPUUECKUMHU YPABHEHUSIMU
x =4(2cost—cos2t),
y=4(2sint—sin2t), 0<t<r.
5.2. Bobluucnaure tmomans QUTyphl, OrpaHUYEHHON rpadukamu  (QyHKIHI
1/x
e
=7 ¥=0 x=2, x=1
6. CnyuaitHas BenmmumHa X 3amaHa (QyHkumen pacrpeneneHust F, (x). Haiitu

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

0, x<0 0, X <2
_x?2 2
=X pex<2 Fo()=12 -1 J2<x<2
2

1, x>2 1, x>2
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