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

Llenpto W3y4deHHs] AWCHMILIAHBI SIBISETCA TEOPETHUYECKOE OCBOCHHUE
OOyJalOIMMHUCSI OCHOBHBIX pa3/Ie]ioOB JIMHEWHOW anreOpbl, MaTeMaTHYECKOTO
aHallM3a, TEOPHH BEPOSTHOCTEH M MATEeMAaTHYECKON CTaTHUCTHKH, HEOOXOIMMBIX
JUIS TIOHMMAaHUS PO MaTEeMAaTHKH B TPO(HECCHOHATBLHOW ACSITEIbHOCTH,
dbopMHUpOBaHUS KYJIBTYpPhl MBIIUICHHS, CIIOCOOHOCTH K OO0OOIIEHWI0, aHAIH3Y,
BOCIIPUATHIO WH(OpPMAIMK, MOCTAHOBKE €M U BHIOOPY MyTeH €€ MOCTIKCHHS,
OCBOCHMSI OCHOBHBIX METOJIOB JHUCIMIUIMHBI, MPUMEHSEMBIX B PEIICHUH
poecCHOHANTBHBIX 3a/1a4 U HAyYHO-UCCIIEI0OBATEILCKON ACATEIHHOCTH.

3ajgaun TUCIUIUINHBL:

JIaTh TPEACTABICHHE O POJM MaTeMaTHKH B TpodecCHOHATHLHOU
NEeSTEeITbHOCTH;

MO3HAKOMUTH ¢ HEOOXOAMMBIM MOHATUHHBIM aNlapaToM JUCITUIUIHHBL

chopMHUpOBaTh YMEHHUS pEIIaTh THUIIOBBIE 3a7a4d OCHOBHBIX Pa3/IeiioB
JUHEHHOW anreOppl, MaTeMaTHYeCKOrOo aHajiu3a, TEOPUU BEPOATHOCTEH U
AJIIEMEHTOB MaTEeMaTHUYECKOU CTaTUCTUKH;

OCBOWUTH THUIOBBIE METOJbl MATEMATHUYECKOTO HCCIIEIOBAHUS TMPHUKIIATHBIX
BOIIPOCOB IO CHEIUAIBHOCTH;

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

Komnerenumu u uHIUKaTOPBI, opMuUpyeMbie y 00ydJaronuxcsi:

KOI{ U HAMMCHOBAHUEC KOMIICTCHIIUN KOI[ 1 HAUMCHOBAHUC HHIAUKATOpa

OIIK-1 — CriocobeH periath THUIIOBbIE
3a/1aud IPOPECCUOHATIBHON
NesITeIbHOCTH HAa OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MaTe€MaTUYECKHUX, OIIK-1.1 — O6nagaeT HaBbIKAMU TPUMEHEHUS
€CTeCTBEHHOHAYYHBIX U MaTeMaTH4YeCKOro amnmnapara
o01enpogecCuoOHANIBHBIX AUCIUIUIMH C
IpUMEHEHHEM UH()OPMaILIMOHHO-
KOMMYHHKAIITHOHHBIX TEXHOJIOTHHA

2. Mecto aucuuninHbl B cTtpykrype OIl
[Tocnenyroume aucuuIuinebl (Moaynu), npaktuku, HUP, np.:
— @dusuka,

— XuMmus,

— DkoJorus,

— Teopus 3Bomronuy,

— Bsgexaenue B mpodeccnoHanbHyIO 1€ATEIBHOCTD,
— 3oonorus,

— Bopasble pactenus,

— buonoruueckue 0CHOBBI pbIOOBOJICTBA,

— T'eneruka,



— Mertoast ppIO0X03SHCTBEHHBIX UCCIEAOBAHUM,
— IIporpamMmmHoOe oGecrieueHrne 1 MporpaMMUpOBaHUEe B IPodeccHoHaIbHON

JIeITEeIILHOCTH,
— VYueOHas mpakTHKa (TEXHOJIOTHYECKAs).

3. CTpyKTYypa M cofep:KaHue AUCHUTLTUHbI

3.1. CTpykTypa IMCUMILINHBI
Jlnst ouHol popMbl 00yUeHUSI

Bun yuebno# paboThl Beero | Bcero | Cemectp
3E 4acoB 1
OBIAA TPYAOEMKOCTDH JUCHUITJIMHBI 7 252 252
KOHTAKTHAS PABOTA* - 139 139
AYJIUTOPHAS PABOTA 3,33 120 120
Jlexknun 1,44 52 52
[TpakTryueckue (CeMUHAPCKUE) 3aHATHUS 1,89 68 68
JlaGopatopHbie pabOThI - - -
CAMOCTOSATEJIbBHAS PABOTA OBYYAIOIIEI'OCA 3,67 132 132
[IpopaboTka yueOHOTO MaTepHaia 2,67 96 96
KypcoBoli npoekT - - -
KypcoBas padota - - -
[ToaroToBKa K MPOMEXYTOUHOM aTTECTALIUN 1 36 36
[TpomexxyToUHas aTTECTALINS: 3

3.2. Coaep:kanue IMCUMILUIMHBI, CTPYKTYPHPOBAHHOE MO pa3ieiamM H

BHUIAM 3aHATHH

Pa3nensl Pacnpenenenue ®opmel 1 | THAEKCH THAUKATOPOB
JIACIIUILTUHBI 2 TPYAOEMKOCTH BH/I (hopMUpYyEMBIX
§ 10 BuIaM y4eOHOM pabOThI | KOHTPOJIS KOMITIETEHIU
©] = (e} i O
g 8|25 ¢
2 S e | 3
Pa3nen 1. Beenenue B | 66 16 18 32 TK1 OIIK-1.1 3YB
TUHEHHYIO anredpy u
AHATTUTUIECKYIO
TEOMETPUIO
Pasnen 2. Beegeune B | 102 24 34 44 TK2 OIIK-1.13YB
MaTeMaTU4YCCKUI
aHam3
Pasnen 3. Beenenue B | 48 12 16 20 TK3 OIIK-1.1 3YB
TEOPHIO
BEPOSATHOCTEM 51
MaTEMaTHYECKYIO




CTAaTHCTHKY

OK3aMeH 36 36 OM 1 OIlK-1.1 3YB
Hroro 3a 1 cemectp 252 52 68 132

HUTOI'O 252 52 68 132

3.3. Conep:xkaHue IMCUUIIMHBI

Paznen 1. BBenenue B nMHEHY0 are0py U aHATUTUYECKYIO T€OMETPHIO

Tema 1.1. MaTpuiibl U onpeaeauTeNn

[Tonatue marpunpl. J[eWcTBUA HAJ MaTpullaMd, CBOWCTBA JCWCTBUU HAa
MaTpHIllaMu. DJIeMeHTapHbIe TPeoOpa30BaHUs MATPHIL.

Onpenenutens Matpuilbl. CBOWCTBA ompeaeauTess. MeToasl BbIYUCICHUS
onpenenuteneid. opMyia pazioKeHHs 0 CTPOKe (o cToJoIy). PaHT MaTpHIlbL.

OOparHast MmaTpuiia. Y CJIOBHE CYIIECTBOBAHMS OOpPAaTHOW MAaTPHUIlbl. MeTOo b
HaXOXKJeHUsT 00paTHON MaTPHUIIHI.

Tewma 1.2 CucteMbl JIMHEWHBIX ATeOpanyecKuX ypaBHEHHM

Cucremsbl nuHeHBIX ypaBHeHul. Teopema Kponekepa-Kanemnu. Pemenue
CUCTEM JIMHEHHBIX YypaBHEHUU MeroaoM Kpamepa, MaTpUYHBIM METOJOM.
Pemienue cucrem JIMHEWHBIX ypaBHEHU MeTo0M ['aycca.

Tema 1.3 Bektopsl

[Tonarue BekTopa. KoopaumnaTel BeKkTOpa, JuMHaA BekTopa. KommmHeapHbie
BEKTOPBI, YCIIOBUE KOJUIMHEApPHOCTU. KomraHapHble BEKTOpBI. [lelCTBUS Han
BeKTOpamMu B KoopauHaTHOM ¢opme. I[Ipoeknust Bektopa Ha ock. CBoiicTBa
nmpoekuuu. JleneHne oTpe3ka B 3aJaHHOM OTHOLICHWH, KOOPAWHATHI TOYKHU
JICJICHUSL.

CkansipHo€e MPOU3BEACHUE BEKTOPOB, CBOMCTBA CKAISIPHOTO MTPOU3BEICHUSI.
BekTopHOoe npOM3BEACHHE BEKTOPOB, CBOWCTBA BEKTOPHOTO IPOU3BEICHUS.
CwmenranHoe MpOU3BEICHUE BEKTOPOB, CBOMCTBA CMEIIAHHOTO MPOU3BEACHHUS.

Tema 1.4 Ananutuueckasi TeOMeTpUs

JlekaptoBa cucrtema koopauHaT. [IpeoOpa3oBaHusi CHUCTEMBI KOOPJUHAT.
[lonspHas cucrema KOOpIUHAT.

YpaBHEHHE NPSAMON HA MIJIOCKOCTH. YTOJI MEXAY NpsMbIMU. PaccTosiHue OT
TOYKH JI0 NPSAMOM. YPaBHEHHUE IUIOCKOCTU B MPOCTPAHCTBE. PaccTosiHue OT TOUKH
JI0 TIOCKOCTH. Y PaBHEHHE IIPSMOU B MPOCTPAHCTBE. YTOJ MEXAY NPSAMBIMHU. YOI
MEXIYy NPSMOUW M IUIOCKOCTHIO. KpuBeie BTOpOro nopsaka. Kanonmyeckuin BUJI
KPHUBBIX BTOPOTO MOPSIAKA.

Pa3nen 2. BBenenue B MaTeMaTHUECKUN aHAJIN3

Tema 2.1 UucnoBble MHOXKECTBA

[Tonsitne MHOXecTBa. Pa3znuuHble BHUIBI YUCIOBBIX MHOXECTB. MHTEpBaIL.
OxpecTHOCTh TOYKH. MOIIHOCTE MHOXeCTBAa. (OTOOpaXeHUs: CIOPBEKIHS,
uHbeknus, ouekius. [louarue ¢pynkiuu, rpapuk dyakmun. OOpatHas QyHKITUS.
OcHOBHBIE dTIeMEHTapHbIC (PYHKINH, UX Tpa(UKu U CBOMCTBA.

Tema 2.2 Teopus npenenon

Yucnosas 1ocieqoBaTeabHOCTh. lIpenen 4uciioBor MoCienoBaTEIbHOCTH.
CBolicTBa Mpe/esia YUCIOBOM MOCIEA0BATEIIbHOCTH.

IIpenen ¢yuknuum B Touke. CBoicTBa mpedena QyHkuuu. I[lepBbiit
3aMeuaTeNbHbIA TMpeaes, BTOPOM 3aMedaTeiabHbId Npeaen. OKBHUBAJIECHTHOCTH.
OnHOCTOPOHHKE NPENEIBI.




Onpenenenue (QyHKIUU, HEIPEPHIBHOW B Touke. TOoUkM pa3pbiBa (QyHKLUU.
CBoiicTBa QyHKIIHMI, HEMPEPHIBHBIX HAa OTPE3KE.

Tema 2.3 [IpousBogHast GyHKIIMH OAHON TIEPEMEHHOI

[lonsiTe mnpousBoAHON (GYHKIMU B Touke. I[IpoW3BOAHBIE OCHOBHBIX
aneMeHTapHbIX GpyHkuuid. [IpaBuna nuddepenumpopanus.

[IpousBogHas cinokHOM  (QYyHKIUM, JorapupMuyeckass MPOU3BOJHAS.
[TpousBogHas ¢yHKUMM, 3agaHHOM napaMmerpuuecku. [lpousBonHas ¢(yHKUUH,
3ajaHHOW HesiBHO. [lpomsBongHas oOpatHoil (yHkumu. IIpon3BoaHble BBICHIMX
HIOPSIIKOB.

Tewma 2.4 [TpuitoxeHus: IpOU3BOIHON

['eomeTpudecknii CMBICI POU3BOAHOM.

OkctpemyMmbl  (pyHkuud.  MHTEpBanmbl  MOHOTOHHOCTH  (DYHKIUH.
HeoOxomumoe ycnoBue skcTpeMmyMa (QyHKINHU, JOCTATOYHOE YCIOBUE IKCTpEMyMa
¢yHkun. Bemykiocts, Touku nepernda. HeodxonmumMoe u 10cTaTouHOE yCIOBUS.
AcumnTotsl rpaduka ¢pynkiuu. [Ipasuno Jlonurans.

Tema 2.5 HeonpeneneHHbI HHTETPAT

[lepBooOpaznas ¢ynkuuu. IloHsATHE HeONpeneIeHHOro  HMHTerpasa.
CBoOICTBA HEONIPEAEIEHHOTIO HHTETPaa. MEeTOAbI BBIYMCIICHHUS.

Tema 2.6. OnpenesieHHbIA HHTETPAN

Ilonatue omnpenenenHoro wuHrerpana. CpoictBa. ®opmy HproTtoHa-
JleliOHuia. 3aMeHa epeMEeHHOM B OMPEETICHHOM UHTErpae.

[IpunoxeHuss ONpPENENeHHOT0 MWHTEerpanga: IUIoOAab KPUBOIMHEHHOU
Tpaneuuu, AJuHa 1yru, 00beM Teja BpaleHHUs.

Tema 2.7 OyHKIMN HECKOIBKUX MTEPEMEHHBIX

[lonsitue  dynkuum  Heckonbkux  nepemeHHbix  (OHII).  Oo6Gnactsb
onpenenennss OHII. Jlunum ypoBHs. YHactaele npousBoanslie PHII. YacTHbie
IIPOU3BOJIHBIE BBICIINX MOPSIIKOB.

OkctpemyMbl OHII. Heobxonumoe u gocrarouHoe ycnoBus. KacarenbHas
IIJIOCKOCTh U HOPMaJIb K TOBEPXHOCTH. I 'paguenT. [Ipon3BoaHas 110 HAIPaBIICHHUIO.
MeTon HanMEHBIINX KBaJIpaTOB.

Tewma 2.8 Tluddepenmansasie ypasaenus (1Y)

[Tonsarue Y. Ilopsmox Y, oOmee pemieHue, dacTHoe pemieHue. (Y
nepBoro mnopsaka. Jlunewnele JY BTOporo 1mopsaka ¢ HOCTOSHHBIMH
ko3 pureHTamu.

Tema 2.9 Pagpr

Yucnoseie psaapl. CXOOUMOCTh 4YUCIOBOTO psiga. CBOWMCTBA CXOISAIIUXCS
YUCIIOBBIX pANOB. [Ipu3Haku cXO0QuMOCTH.

Crenennble panpl.  Pagmyc  cXOAMMOCTH, HMHTEPBAl  CXOAUMOCTH.
Paznoxenue GyHKIUI CTEIEHHON PsiA.

Paznen 3. BBeaeHue B TEOpHUIO BEPOSITHOCTEN W MaTEMaTUYECKYIO
CTaTUCTUKY

Tema 3.1 Anre6pa coObITHiA

OnemeHTsl  kKomMOuHaTopuku. CiydaitHoe coOwiTue. [IpocTpancTBO
AJIEMEHTAPHBIX UCXOI0B. JleHcTBUS HAl COOBITUSIMU.

Kiaccuueckoe m reomerpuueckoe omnpezaeneHuss BepositHoctu. CBoiicTBa
BEPOSTHOCTH.



Teopema cnoxkeHMs. YCIOBHas BEPOSITHOCTh. TeopemMa yMHOMXKEHUS.
®opmyna mnonHOW BeposTHOCTH, ¢opmyna baiteca, dopmyna bepuymiu.
HauBeposiTHeiimee uwcino ycmexoB. [lpubmmxkennsie  dopmymsl:  dopmyra
[Tyaccona, nokampHas ¢opmyna MyaBpa-Jlarutaca, wuHTerpampHas Gopmyna
Myaspa-Jlamnaca.

Tema 3.2 Cny4daiiHble BEJTUYHHBI

JluckpeTHasi cilydyailHasg BEJIMYMHA, HENpPEpPbIBHAS CllydyailHas BEJIWYWHA.
3aKOH paclpeleNeHds] ClIydYalHOW BeIW4YuHbl. @DYHKIHS pacrpeiciacHusl.
[LIOTHOCTH BEPOSATHOCTEM HEMPEPHIBHOM CIIy4aWHOM BEIWYMHBIL. YuHCIOBBIE
XapaKTePUCTUKU CITyYaHBIX BEJIMYHH.

OcCHOBHBIE 3aKOHBI ~ PacHOpeACNCHUS JUCKPETHBIX W  HEMPEPHIBHBIX
CIy4yallHbIX BEJIIMYMH M WX YHUCJIOBBIE XapakTepucTuku. HopmanbHoe

pacnpeeseHue.
Tewma 3.3 BBeneHue B MaTeMaTHUECKYIO CTATUCTHKY
OcHOBHBIE ~ 3aJ]aud  MaTeMaTHYecKol  cTaTucTku.  ['eHepasbHas

COBOKYITHOCTH M BBhIOOpKa. CTaTUCTHUECKUN 3aKOH pacmpeneneHus. [ padudeckoe
Npe/CTaBlICHHe BBIOOpKH. TouedyHbIE OIEHKA HEW3BECTHBIX IapaMETPOB
pacrpeieneHusl.

3.4. TeMaTH4YeCKH IVIAH NPAKTHYECKHUX 3aAHATHI
Pa3znen 1. BBenenue B MMHEIHYO alireOpy M aHAIUTUYECKYIO T€OMETPHIO

1. HeiictBus Hajx maTpuiiamu. CBOMCTBA AEWCTBUM HAJl MAaTPULIAMU.

2. [TonsiTe ompenenutesisi, METOAbl BbIYMCICHUS. HaxoxaeHue paHra
MAaTpPHIIBI.

3. Pemienrie cucteM THMHEWHBIX ainreOpanyecKux ypaBHEHUH METOJIOM

Kpamepa. Haxoxxnenue oOpaTHOW wmaTpullpl. PerieHue cuCTEM JIMHEWMHBIX
yYpaBHEHUH C MOMOUIbI0 0OPAaTHON MaTpPHUIIbI.

4, Pemenne cucrteM TMHEWHBIX ypaBHEHN MeTonoM ['aycca.

S. Boluncnenve JUIMHBL M HampaBlieHUWs BeKTopa. BeluncieHue
npoekiuu. CKaJIpHOE NPOU3BEACHUE BEKTOPOB.

6. BekTopHOE M CMEIIaHHOE TPOU3BEAEHUS BEKTOPOB.

7. Pa3nnuHble BUABI ypaBHEHUS NPSIMOM JIMHUU HA TUIOCKOCTH.

8. YpaBHEHHE IUIOCKOCTHA B IPOCTPAHCTBE. Y PABHEHUS NIPAMOM JINHUU B
IIPOCTPAHCTBE.

9. KpuBble BTOporo nopsiaxa.

Pa3nen 2. BBenenue B MaTeMaTUUCSCKUI aHATIN3

10. Beruucnenue mpenenoB pyHkuuid Ha OECKOHEYHOCTH M B KOHEYHOMU
TOuke. PackpbITe HEONIPEAETICHHOCTEM.

11. TIlepBblil U BTOPO 3aMeUaTeNIbHBIN MPEIETbl U UX CIEICTBHUSL.

12. IlpaBuna muddepenmupoBanus. [Ipon3BogHas CIOKHON (PYHKITUH.
Jlorapudmuueckas npousBogHasi. [IpubimxKeHHbIe BEIYUCICHHUS.

13. Ilpou3BoaHble BBICIIMX MOPAIKOB. BplunciaeHHe TMpenesoB ¢
MOMOIIbIO NpaBuiia Jlonurans.

14. Beoluucnenue skctpemyMoB (GyHKuuii. HaxoxneHve HamOoJbliero u
HAaMMEHBIIIET0 3HaYeHUH (PYHKUIMU Ha MHOXXecTBe. [[puMeHeHrne mpou3BOJIHBIX K
UCCJIEI0BAHNIO QYHKIUNA U TOCTPOEHUIO IPAPUKOB.



15.  OcHoBHbIE METOBI WHTETPUPOBAHUSA (HenocpeACTBEHHOE
WHTErPUPOBAHUE, 3aMEHA [TIEPEMEHHOM, HHTETPUPOBAHUE T10 YACTSIM).

16. HurerpupoBanue qpoOHO-PALMOHAIBHBIX (YHKITUH.

17. HVHTterpupoBaHHE TpUTOHOMETpUYEeCKUX (yHKIHMH. MHTerpupoBanue
UPpAIMOHATBHBIX (PYHKIIUHA.

18. Meroabl BBIYKMCIECHUS OIpPEAEIEHHOro uHTerpana. [lpunoxeHus
OTIPEJICTICHHOI0 MHTErpaja K BBIYMCICHUIO IUIOMAAe, 0OBEMOB, IJIMHBI JYTH
KPHUBOM.

19. O6nacts onpenenenuss GHII. Jlunuu ypoBHs. YacTHbIe TPOU3BOIHbBIE
(GYHKIIMM HECKOJBKUX nepeMeHHbIX. [Ipon3BoaHas GyHKIUY, 3a1aHHOIN HESIBHO.

20. IIpowsBomubie BeICIUX MOpsiAKOB. [Tomubrit muddepennuan mepBoro
U BTOPOrO MOPSANKOB. YPaBHEHME KaCaTEIbHOW IUIOCKOCTM W HOPMalld K
noBepxHOCTH. [Ipon3BoHas no HanpasneHuro. I’ pagueHT.

21. DOxctpemyM (GYHKIMM MHOTHX TEPEMEHHBIX. 3aJauyd HaXOXICHUS
HauOO0JIbILIEr0 U HAMMEHbILIEr0 3HaYeHUI B OTPaHUYEHHOI 00J1acTH.

22. udbdepeHuuanpHble YpaBHEHHUS IEPBOTO nopsiaKa
(muddepeHnmanbaple  ypaBHEHUS  C  pa3feiIOIIMMUCST  NEPEMEHHBIMU,
OIHOPOJHBIC, JIMHEMHBIE HEOJHOPOIHBIE, ypaBHEHHS bepHyIM, B ITOIHBIX
nuddepennmanax).

23. Jluneiineie muddepeHInanbHbIe YPaBHEHHUS BTOPOTO TOPSAKA C
MOCTOSTHHBIMU KO3 duruentamu. MeToa HeonpeaeeHHbIX K03(h)UITMEHTOB.
Merton Bapyuanuy MOCTOSIHHBIX.

24. llpu3HaKu CXOIMMOCTH MOJIO)KUTEIBHBIX PSAAOB. 3HAKOIIEPEMEHHBIE
PAIBL.

25.  Crenennsle psibl. Paguyc cxoquMocTH CTENEHHOTO psijia.

26. Paznoxxenue (QyHKIMM B CTeneHHOW psn. [IpumeHeHHE CTEneHHBIX
PAAOB K IPUOJIMKEHHBIM BHIYUCIICHUSIM.

Paznen 3. BBeageHue B TEOpUIO BEPOSITHOCTEM W MAaTEMATUYECKYHO
CTaTUCTUKY

27. Dnementbl komOunHatopuku. CiydaitHbie coObITHS. Onepanuu Haj
coOpiTusiMu. Kiaccuueckoe M TeOMETpUYECKOe OIpeAesieHUE BEPOSITHOCTH.
TeopeMsbl CII0KEHUSI 1 YMHOKEHUS BEPOSTHOCTEMN.

28.  [evictBus Hax coobiTusiMu. Dopmyria mosiHOM BepoaTHOCTH. Dopmyiia
baiteca.

29. Cxema wucneiTanuii bepaymmu. ®opmyna bepuymmu. Ilpeaenshbie
TEOpEMBI B cxeMe bepHymu.

30. JluckpeTHble ciydaiiHble BeMWYUHBL. DYHKIMS pacrnpeaencHus
CIIy4yallHbIX BEJIIMYMH M €€ cBoWcTBA. (OCHOBHBIE 3aKOHBI pPacCIpEeAcIeHUs
JUCKPETHBIX CITyYalHbIX BEJIMYUH.

31. HenpepsiBHbie ciy4aiiHbie BeawuuHbl. [IMOTHOCTH pacmpeneneHus
BEPOSITHOCTEN HEMPEPHIBHOM CIIyYaliHOM BEJIIMYUHBI U €€ CBOMCTBA.

32. UwucnoBple XapaKTEPUCTUKU CIIyYailHBIX BEIWYMH M HMX CBOWCTBA.
ITIprmepsl OCHOBHBIX PaCIIPEleIICHUN CIIy4YalHbIX BEJIUYHUH.

33. T'enepasnbHas COBOKYNHOCTb M BbIOOpKa. CTaTHUCTHYECKU psin
pacnpenenenus. ['paduueckoe npeacraBieHue BIOOPKU: THCTOIPaMMa, MOJUTOH
4acToT.



34. OOpaboTka pe3yJbTaTOB JKCIEPUMEHTA, OMNPEACIICHHE TOUYCUHBIX
OIICHOK YHWCJIOBBIX XapaKTEPUCTUK W TAPAMETPOB pacCHpeeeHUs] TeHepaIbHOU
COBOKYITHOCTH.

3.5. TemaTn4yeckuii NJIaH JJadlOPaTOPHBIX padoT
JlaHHBIi BUA padOTHI HE NPETYCMOTPEH YUYEOHBIM INIAHOM

3.6. Kypcosoii npoekT /kKypcoBasi pabota
JlaHHbIi BUA pabOTHI HE MPEYCMOTPEH YUYEOHBIM IJIAHOM

4. OueHuBaHUE Pe3yJIbTATOB 00y4YeHUsI

OrneHnBaHMe pe3yabTaTOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
paMKax TEKYIIETO KOHTPOJS W MPOMEXKYTOYHOW aTTECTAllMH, MPOBOJIMMBIX IIO

oampHO-perTuHroBoi cucreme (bPC).

[IIkana OEeHKH pe3yabTaTOB OOYUEHHUS 110 AUCIUIUIMHE:

YpoBeHb chOpMUPOBAHHOCTH

HHJWKAaTOpa KOMIICTCHUWH

Boicokuii| Cpennuit Hmxe Huzkni
Kon 3anaHu- CPCAHEro
Ko  |unamkaro POBAHHBIC OT83 10 | 170 1084 | o1 55 510 69 | 0T 0 10 54
KOMIIe- pa pe3yJIbTaThl 100
TEHIIMH |KOMIIETECH 00y4eHus 10 Ilkana oneHuBanus
100505 JUCLIUILINHE yIOBIICT- HEYO0B-
OTJIMYHO XOPOLLO JIETBOPH-
BOPHUTEIIBHO
TEJIBHO
3a4TEHO HE 3a4TE€HO
3HATH:
MOHATHE MaTPHIIbI, CcBOOOJ | AOCTAaTOYHO | TLIOXO HE 3HaeT
ompeziesieHne o0paTHol | Ho W B | MOJHO 3HAET | OMMCHIBAET
MaTpuilbl, IIOHATUC I[IOJIHOM , MHOTO
paHra MaTpHIibl, o0beMe OIIMOOK
MOHSTHE 00 3HAET
OTIpe/IeITUTENE
MaTpuiibl, CBOMCTBA
onpezenuTeNei; oomui
Bun CJIAY; mpaBuio
Kpamepa ans pernenns
CJIAY; MaTpuuHBbIi
OIK-1 | OIK-1.1 | METOR pemenus CJIAY;

KpUTepuil
coBMmectHocTH CJIAY;
Mmeton ['aycca; nmonsaTue
BEKTOPA, BEKTOPHOT'O
MIPOCTPAHCTBA,;
pa3IyYHBIE BUIBI
YPaBHEHUH NPSAMBIX HA
TUIOCKOCTH; Pa3InIHbIE
BH/JIbl YpaBHEHUHN
TUIOCKOCTH B
MIPOCTPAHCTBE;
CIIOCOOBI 3a/1aHUs
psIMOH B




MIPOCTPAHCTBE;
YpaBHEHUS JIMHUI
BTOPOTO MOPSIKA;
MOHATHE TIpezena
MOCIIEA0BATENBHOCTU U
(GYHKIUH B TOUKE;
MOHATHE
HENPEPBIBHOCTH
(yHKIIH B TOYKE U HA
MHOJKECTBE; IIOHATHE
MPOU3BOIHOM, €€
reoMeTpUYECKui
CMBICII; TIOHATHE
HEONPENECIEHHOTO U
ONpEAEIEHHOTO
HUHTETpasioB, UX
CBOMCTBA; MOHSITHE
(YHKLIUHN HECKOIBKUX
MePEMEHHBIX, YACTHBIX
MPOU3BOJHBIX (YHKIIUU
HECKOJIbKHX
MIEPEMEHHBIX; TIOHATHE
nud hepeHInaTbHOTO
YpaBHEHUS, OCHOBHBIE
THIIBI

nmud dhepeHInanbHBIX
YpaBHEHUH IEPBOTO
MOPSIAKA; TIOHATHE
YHCIIOBOTO U
CTETNIEHHOT O psa;
OCHOBHBIE MTPU3HAKU
CXOJMMOCTH YUCIOBBIX
PSAI0B; OCHOBHBIE
TIOHATHUS U
oTnpezieNieHus] TEOpUn
BEPOSITHOCTEU U
MaTEeMaTHYECKOU
CTaTUCTHKH:
KJIACCHUYECKOE U
reOMETPHYECKOE
OnpeAeIeHUs
BEPOATHOCTH,
OCHOBHbIE ()OPMYIIbI;
MOHATHUS JUCKPETHOU U
HEIPEPBIBHON
CITy4ailHBIX BEJIMYHH,
TEHEPAIILHOMN U
BBIOOPOYHOM
COBOKYIHOCTEH,
TOYEYHBIE OLEHKU
apaMeTpoB
pacnpeneneHusl.

YMETB:

BBITIOJIHATD JACHCTBUS
HaJl MaTPUIIAMU;
HaXOAMUTh MaTPHILY,
00paTHYIO TaHHOWH;
HaXOIHTh PaHT
MaTpHIbl; 3aIUCHIBATH
B MaTpU4YHOHU opme

yMeeT

BBIIIOJIH
ITh 0e3
OIInOOK

BBITIOJIHAET C
HE3HAYUTEID
HBI MH
OILINOKaMH

BBITIOJIHSET
¢ OoJIBIINM
KOJIMYECTB
oM
[)1137(0]0) 3

HE yMeeT




CUCTEMY JINHEIHBIX
YpaBHEHUH; IPUMEHS T
pas3IuYHbIE METO/BI
pemenus CJIAY;
BBIYUCIISITH CKAISAPHOE,
BEKTOPHOE, CMEILIAHHOE
MPOU3BE/ICHHUE
BEKTOPOB; CTPOUTH
YpaBHEHUS NPSIMOU
JIMHUY Ha IUIOCKOCTH U
IIPOCTPAHCTBE,
YpaBHEHHUS IJIOCKOCTH
B IIPOCTPAHCTBE,
KPHBBIE BTOPOTO
MOPSZIKA; HAXOJUTh
YroJl MEeXy MPSMBIMHU,
TUIOCKOCTSIMU,
paccTosiHuE OT TOUKH
JI0 TIpSIMOU U
TUIOCKOCTH;

HaXOAUTh 00JIaCTh
omnpenesneHust (PyHKUINH,
WCCIEIOBATh (DYHKITUIO
Ha CHUMMETPHYHOCTb;
BBIYUCIISITH MIPEIeT
MOCJIE0BATENLHOCTH U
(YHKIINH B TOYKE;
BBIYUCIISITH
MIPOU3BO/IHEIE
3IIEMEHTAPHBIX
(byHKLMIT; HAXOIUTD
OKCTPEMYMBI PYHKIIH,
HauOouIbIIee U
HaMMEHbIIIee 3HAYCHHE
(byHKIUHN HA
MHOECTBE; BHIYUCIIATh
nepBooOpa3Hble
¢dbyHKIIH (B
NPOCTEHIINX CITydasix);
BBIYUCIISTH
OIpeJieJICHHbIE
MHTETPaIbl; IPUMEHSTh
MHTErPaJIbl K PELICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajay;

HaXOJIUTh YaCTHBIE
npousBoansie OHII,
YaCTHBIE MMPOU3BOIHBIE
BBICIIHX TOPSIIIKOB,
skcTpemymsl OHIT;
UCCIIeI0BaTh Ha
CXOJIUMOCTH YHCIIOBBIE
PSIBL; HAXOIUTD PATIYC
CXOJIUMOCTH
CTETIEHHOTO Psza;
3aMMCHIBATh
MaTeMaTHYECKYIO
MOCTAaHOBKY THITOBBIX
TEKCTOBBIX 3a]1a4;
COCTaBIISITh




MaTeMaTHYECKUE
MOJICJIH MPOCTHIX 3a/1a4
PCATBHBIX TPOIIECCOB U
MPOBOJIUTH UX aHAIIN3;
BEIOUpATh METO/T
pEIICHUS THUIIOBOM
3aJa4u;

peraTh CTaHIapTHBIC
3aa4M C
HCITOJIF30BaHUH
¢dhopmyn Teopun
BEPOATHOCTEN U

MaTeMaTHIeCKOM

CTAaTUCTUKHU.

BJIAJICTh:

HaBbIKAMH BIIQJICET | BIIaJICET B | BlIaJi€ET HE
ynorpeonenust . B JOCTaTOYHO caabo, BIIQJICET
MaTCMATHICCKOH MOJIHOM | M o0BeMe JIOITyCKaeT
CUMBOJINKHA IJIs1 O6’I)eMe MHOTO

BBIpaKCHUS OLINBOK
KOJINYCCTBCHHBIX U

KAa4C€CTBCHHBIX

OTHOIIIEHUI 00BEKTOB;
HaBBIKAMU CHUMBOJIBHBIX
npeoOpa3oBaHMit
MaTEeMaTHYECKHX
BBIPAXKCHHIA;
3aMUCHIBATh
MaTeMaTHYECKYIO
MMOCTAaHOBKY TUIIOBOH
TEKCTOBOM 3a/1a4M;
HaBBIKAMH ITOCTPOCHHUS
rpa¢uKoB
3IIEMEHTAPHBIX
(byHKUWI; HABBIKAMA
UCTIOJIb30BaHHUS
rpadyKoB, TaOJIHUIL IPU
peLICHNN 3a/1a49H U
MIPOBEICHIH aHaJ3a
HaICHHOT' O PEIICHUS;
OCHOBHBIMHU
AHAJTUTHYECKUMHU
METO/IaMH PELCHHUS
anredpanvaeckux
YpaBHEHUH U CUCTEM
anredpanvaeckux
YpaBHEHUH;
OCHOBHBIMH METOJIaMH
nuddepeHInpoOBaHus,
WHTETPUPOBAHUS
(GYHKIHIT; OCHOBHBIMH
METO/IaMH TTOHCKa
sKcTpeMyma (pyHKIHiI
OJTHOM M HECKOJILKUX
NIEPEMEHHBIX;
METOIaMHU
CTaTUCTHYECKOH
00pabOTKH pe3yabTaTOB
9KCIIEPUMEHTOB;
METOaMH aHAJIN3a U




MMpEACTaBJICHUA
CTaTUCTHUYCCKUX
JaHHBIX.

OueHouHble Marepuanbl s NPOBEIEHUA TEKYIIEro KOHTPOJsS H
IPOMEKYTOUHOM arrectauuu npuseneHsl B [Ipunoxennn k pabodeid mporpamme
JVCLIUTUIAHBI.

[TosHBIM KOMIUIEKT 3aJaHUN U MAaTEPUAJIOB, HEOOXOAUMBIX JJIsl OLICHUBAHMS
pe3yJIbTaTOB 00YUYEHUS MO AUCLUILIMHE, XPaHUTCS Ha Kadeape pazpaboTuuka.

5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALIMOHHOE o0eciedeHne JUCHHUILIMHbI
5.1. YueOHO-MeTOAMYECKOE O0ecieueHne

5.1.1. OcHoBHas nuTeparypa
1. Bynaeix, I'. M. COOpHHMK 3aa4 W YOPA)KHEHHUW MO BBICHIEH MaTEMaTHUKE:

yaeOHoe mocobue mis By3oB / I'. M. Bymaeik. — 2-¢ m3a., crep. — CaHKT-
[letepOypr: Jlawp, 2022. — 332 c¢. — ISBN 978-5-8114-9473-6. — Tekcr:
ANEKTPOHHBIN //  JlaHb:  »neKTpoHHO-OMOMMoOTeyHas cuctema. —  URL:

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

2. T'anmueBa, A. B. Teopus BeposTHOCTei: yuyebHoe mocobme / A. B.
[NannueBa. — Cankrt-IletepOypr: Jlans, 2022. — 144 c¢. — ISBN 978-5-8114-
2380-4. — TekcT: 31eKTpoHHbIN // JIaHb: 2JIEKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/209762;

3. TI'aremok, O. B. IlpakTukyM Mo Teopuu BEpOSTHOCTEH M MAaTEMAaTHUYECKOU
cratuctuke / O. B. 'atemoxk, H. B. MantokoBa. — Cankr-IletepOypr: Jlans, 2022.
— 132 ¢. — ISBN 978-5-8114-9842-0. — Texkct: anexTpoHHbIl // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAs cucrema. URL.:
https://e.lanbook.com/book/238706;

4. Topnau, b. A. Marematuueckuii aHanu3: yueoHoe nocodue / b. A. I'opnau.
— Camnkr-IlerepOypr: Jlanp, 2022. — 608 c. — ISBN 978-5-8114-1428-4. —
TekcT: snmekTpoHHbIN / JlaHb: 37eKTpoHHO-OMONMOTEeuHass cuctema. — URL:
https://e.lanbook.com/book/211079;

5. I'opnau, b. A. JluneiiHas anreOpa U aHaTUTUYECKas F€OMETpPHs: y4EOHUK
st By30B / b. A. Topnau. — 2-e u3n., crep. — Cankrt-IletepOypr: Jlans, 2022, —
300 c. — ISBN 978-5-507-44063-4. — Texkct: osnexkTpoHHbli // JlaHs:
AIEKTPOHHO-OUOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/208664;

6. T'opnay, b. A. Jluneiinas anreOpa u aHanuTuueckas reometpus. [IpakTukym
JUISL CTYJIEHTOB TEXHMUUYECKUX U SKOHOMHUYECKUX CHEIUaTbHOCTEN BY30B: Y4eOHOE

nocobue st By30B / b. A. T'opmau, E. I1. PoctoBa. — Cankt-IletepOypr: Jlausb,
2021. — 144 c. — ISBN 978-5-8114-67/37-2. — Texct: snexTpoHHbiit // JlaHb:
AIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:

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

7. Kpemep, H.III.. MaremaTuka 1jisi 5KOHOMUCTOB U MEHEIXepoB. [IpakTukym
(nnst 6axanaBpoB): YueOnoe nocobue / H.II. Kpemep, b.A. [Tytko, U.M. Tpumus,
M.H. ®puaman — Mockpa: KnoPyc, 2017. — 479 c¢. — (unsa 6akaiaBpoB). —



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

ISBN 978-5-406-03462-0-M-2018. — URL: https://book.ru/book/927668 —
TeKCT: 3JIEKTPOHHBIN;

8. Ilytko, b. A., Marematuka 1151 5)KOHOMUCTOB U MEHEKEPOB.: yueOHUK / b.
A. Ilytko, 1. M. Tpummun, M. H. ®punman; mox obm. pex. H. . Kpemepa. —
Mocksa: KuoPyc, 2022. — 479 c. — ISBN 978-5-406-09054-1. — URL.:
https://book.ru/book/942128 — TekcT: 3IEKTPOHHBIH.

5.1.2. JlomoaHUTENBbHAS TUTEpaTypa
1. Bexnemuiues, /1. B. Kypc aHanuTnueckoil reoMeTpuu U JMHEHHON areOpsbl:

yaeOHuk st By30B / JI. B. bexnmemumen. — 19-e m3m., crep. — CaHkT-
[TerepOypr: Jlamb, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — Texkcr:
AEKTPOHHEIN //  JlaHb:  anekTpoHHO-OMOmMoreunas cucrema. —  URL:

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

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

3. Bricras marematrka. CTaHIapTHBIC 3a7a9d C OCHOBAMH TEOPUHU: YUeOHOE
nocoobue st By30B / A. 10. Bnosun, JI. B. Muxanesa, B. M. Myxuna [u ap.]. —
3-e m31., crep. — Cankr-IlerepOypr: Jlans, 2022. — 188 ¢. — ISBN 978-5-8114-
9437-8. — Texkcrt: anekTpoHHbIi // JlaHb: 371€KTpOHHO-O0MOIMOTEYHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/195419;

4. T'opnau, b. A. Teopuss BeposSTHOCTE W MaTeMaTU4ecKas CTAaTUCTUKA:

yueOHo-MeTonuueckoe nocodbue / b. A. T'opmau. — Cankr-IlerepOypr: Jlans,
2022. — 320 c. — ISBN 978-5-8114-1429-1. — Texcrt: snexTpoHHbii // JlaHb:
AIIEKTPOHHO-OUOIMOTeUHAs cucrema. — URL:

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

5. T'opnau, b. A. luddepentmpoanue: yueOnuk / b. A. T'opnau. — CaHkT-
[TerepOypr: Jlamp, 2022. — 348 c. — ISBN 978-5-8114-2715-4. — Tekcr:
ANEeKTPOHHBIN //  JlaHb:  anekTpoHHO-OMOMMoTreunas  cucrema. —  URL:
https://e.lanbook.com/book/210074;

6. Uxpsaaukos, B. U., Beicimas marematuka. [Ipaktukym: yaeOHOe mocoone /
B. U. Uxpsannukos, O. b. IlIBapu; nox pea. B. H. Makcumenko. — Mockaa:
KuoPyc, 2023. — 436 c. — ISBN 978-5-406-10962-5. — URL:
https://book.ru/book/947632. — TekcT: 3JIeKTPOHHBIN;

7. Tarapuuxos, O. B., Teopust BeposiTHOCTEN U MaTeMaTH4ecKas CTaTUCTHKA
JUIsi SKOHOMHCTOB.: yueOHuk / O. B. Tarapumkxos, E. B. IlIBen. — Mockaa:
KunoPyc, 2022. — 206 c. — ISBN 978-5-406-09490-7. — URL:
https://book.ru/book/943149. — TekcT: 31IEeKTPOHHBIH;

8. Xycuyrauuos, P. III. COopHuK 3amau 1Mo Kypcy TEOpUU BEPOSTHOCTEH U
MaTeMaTU4YeCKON cTaTucTuku: ydeOHoe mocoome / P. III. XycHyrauHoB. — 2-¢
u3n., ucnp. — Cankr-IlerepOypr: Jlanp, 2022. — 320 ¢. — ISBN 978-5-8114-


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

1668-4. — TekcT: 3neKTpOHHBIH // JIaHb: 3IeKTPOHHO-OMOINOTEYHAs CUCTeEMA. —
URL.: https://e.lanbook.com/book/211733.

5.2. MudopmanuonHoe odecnevyenue

5.2.1. DneKTpOHHBIE U HHTEPHET-PECYPCHI
1. IToptan «OTKpBITOE 0OpazoBaHue», hitp://npoed.ru;

2. DIEKTPOHHBIN

y4eOHBIH Kypc

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

3. DIIEKTPOHHBIN

Y4YCOHBIM KypcC

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

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

5.2.2. IlpodeccrnonanbHbie

CUCTEMBI
1. Poccuiickas HanmoHansHas oudanoreka, http://nlr.ru/;

0asbl

«Marematuka

«MaremaTnka

OK»,

(BDO)»,

nanHbIx/TH(bOpMaIIMOHHO-CIIPaBOYHbBIE

2.  Epgmnoe okHO  JocTyma K 00Opa3oBaTelbHBIM  pecypcam,
http://window.edu.ru/;
3. HarmmoHanpHas anekTpoHHas onbiauoreka, https://rusneb.ru/.
5.2.3. JIuieH3MOHHOE ¥ CBOOOJHO  PacCHpOCTpaHsIEMOE IMPOrPAMMHOE
obecrnieueHue AUCIUTIITUHBI
No HaumenoBanwne Onucaunue PexBu3nTHI
W POTPaMMHOTO MIOJITBEPKTAIOLIIX
obecrieyeHus JIOKYMEHTOB
Cucrema aBTOMaTH3AIHH I'Y 3apaBooxpaneHus
OuOIMOTEK, OTBEYAIOLIasi BCEM "PecniyOnrKkaHCKUN
"UPBUC 64 (MoxynbHas | MexIyHapOJHLIM TPEOOBAHUAM, | MEIUIMHCKHUM
1 nocraska): APM NPEIbSBISAEMBIM K COBPEMEHHBIM | OMOJIMOTEYHO-
"Hurarens", APM OMOTHMOTEYHBIM CHCTEMAM uH()OPMAIIMOHHBI
"Kuuroseigaua" uentp" Ne61/2008 ot
17.06.2008 Hewuck.
mpaBo . beccpouno
Windows 7 [Tonp3oBarenbckas onepannonHas | "3A0 "::}“aKcHeT-
TpodeccronasHas cucreMa Cepauc"" NelTIO-JINI]
2 (cepTudunupoBanHas 000072014 or
OCTIK) 27.05.2014 Hewuckn.
npaBo. beccpouHo
Cuctema noucka undopmaruu B | CBoOoaHAS JIUIICH3US
3 | Bpayzep Chrome CETU UHTEPHET Heuckun. npaso.
beccpouno
I1O nnst apdexTuBHOTO OHITAMH- | CBOOOAHAS JIMIICH3US
4 LMS Moodle B3anMOJIeWCTBUS npenoaasarens u| Heuckir. mpaso.
CTYIEHTA beccpouno
[ToaknrouaeMblii MOTYIb JJ1S1 CBoOomHas TUIICH3US
5 | Adobe Flash Player Opay3epa 1 cpelibl BHIOTHEHUS Hewncxu1. mpaso.

BeO -MIPUIIOKEHHI

beccpouno



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/

[Taker nporpammubIx TpoayktoB | 3A0
Office Professional Plus | comepsxaumii B cebe "CodrJTaitnTpeiin"
2007 Windous32 Russian | neo6xoaumble 0pHCHEIE Ne225/10 ot 28.01.2010
DiskKit MVL CD HPOTPaMMBbI Hewucka. npaso.
beccpouHo
[Taker nporpaMMHBIX IpoaAyKTOB | 3A0
Office Standard 2007 coJep Kaluii B cede "CodrJlaitaTpeiin"
7 | Russian OLP NL HEO0OX0MMbIC O(UCHBIC Ne21/2010 ot
AcademicEdition+ pOrpaMMbl 04.05.2010 Heucxku.
npaso. beccpoyno

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

HanmenoBanue HaumenoBanue yueOHOM
BUJIa yueOHOI ayJIuTOpuH, Ilepeuens HEOOXOAMMOrO 000OPYIOBAaHUS U
paboThI CHeLHaIu3upPOBAHHON TEXHUYECKHUX CPE/ICTB O0yUYEHUs
naboparopuu
Jlexuun VYuebnas aynutopus i | Crneunanu3upoBaHHass — yuyeOHas — MmeOenb,
MIPOBEICHUS 3aHATUN TEXHUYECKHE CPE/ICTBA OOyUEHHUSI, CITy)Kallnue
JIEKI[MOHHOI'O THIIA JUId TpeACTaBiIeHUs y4dyeOHOM wuHpopmanuu
OonbiIoN  aynuropun  (MyIbTUMEIUNHBIN
MPOEKTOpP, KOMIbIOTEp (HOYTOYK), SKpaH),
JIEMOHCTPAIIMOHHOE 00O0pyAOBaHHUE, y4eOHO-
HarJjsiiHble nocoous
[IpakTnueckue VYyeOnas aynutopus ans | CrnenumanusupoBaHHass — ydeOHas — MeOelb,
3aHATUSA IIPOBEICHUS 3aHATUH TEXHUYECKHE cpeacTBa o0yuyeHus
CEMHUHApPCKOIo TUIIA, (MynbTUMEIUNHBIA MPOEKTOP, KOMIIBIOTEP
TPYIIOBBIX U (HOyTOYK), 9KpaH) u Ap.
WH/IBUTYalIbHBIX
KOHCYJIbTALNH, TEKYILErO
KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTaluu
CamocrosrenbHas | Kommnbrorepsslii kiace ¢ | CnenuanusupoBaHHas yueOHas Mebenb Ha 30
paborta BbIx0siIoM B HTepHeT B- | mocamounbix  mecT, 30  KOMIBIOTEPOB,
600a TEXHUYECKUE cpencraa o0y4yeHHs
(MynbTUME-IUIHBIA MPOEKTOP, KOMIBIOTED
(HOYTOYK), JKpaH), BUJICOKaMEpHI,
MporpaMMHOE 00ecreyeHne
Crennanu3upoBaHHas MeOeb,
. KOMITBIOTEpPHAs! TEXHUKA C BO3MOKHOCTHIO
YUuTanbHbId 3a1
BbIX0/1a B MIHTepHET 1 obecrieueHneM
O6ubnuorexku N
nocrymna B DOC, skpaH, MylIbTUMEANNHBIN
IPOEKTOP, IPOrpaMMHOE obecrieueHue

7. OcoO0eHHOCTH OpraHM3alMu 00pPa30BaTe/IbHON eATeJIbHOCTH JIA
JIMII C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIUI0B

JIvuiia ¢ OrpaHUYeHHBIMH BO3MOXHOCTSMH 370poBbsi (OB3) M wuHBamMIbI
UMEIOT BO3MOYKHOCTh OECHPEMNSATCTBEHHO MEPEeMENIaThCsi W3 OJHOro y4eOHO-
J1a00paTOPHOTO KOpITyca B IPYIOil, MOAHATHCSA HA BCE ITAXKU y4EOHO-Ta00paTOPHBIX




KOPITYCOB, 3aHMMAThLCSI B YYCOHBIX M WHBIX MOMEIIEHUSIX C YI€TOM OCOOCHHOCTEH
NCUXO(U3UYECKOTO Pa3BUTHS U COCTOSIHUS 3/I0POBDSL.

st o6yuenus nun, ¢ OB3 U uHBaNMI0B, UMEIONIMX HAPYLIECHUS OMOPHO-
JIBUTATEJIBHOTO arrapara, 00ecreueHbl YCI0BHUs OeCIpensiTCTBEHHOTO JOCTyIa BO
Bce yueOHble momelieHus. MHpopManus o CrenuaibHbIX YCIOBHSIX, CO3JaHHBIX
st oOydaromuxes ¢ OB3 u uHBanmuaoB, pa3MellleHa Ha CailTe YHUBEpPCUTETa
www//kgeu.ru. Mimeercsi BO3MOXKHOCTh  OKa3aHHMsS TEXHUYECKOW  ITOMOIIH
ACCHUCTEHTOM, a TaKXke yCIYT CYypJIOTIEPEBOTYNKOB M TU(PIOCYPAONIEPEBOTUNKOB.

Jnst  aganTarmuu K Bocmpusataio JunamMu ¢ OB3 w umHBaimmamu C
HApYIICHHBIM CI[yXOM CIIPAaBOYHOTO, y4eOHOr0 Marepuaia MO JUCIHILTUHE
00eCneunBaIOTCs CIEAYIOUIUE YCIOBUS:

- I Jy4dIied  OpUEHTAllid B ayJAWTOPUHU, TPUMEHSIOTCS CHUTHAJBI
OTIOBEIICHUS O Hayajle U KOHIIEC 3aHATH (CIOBO «3BOHOK)» MHILETCS Ha TOCKE);

- BHUMaHUe ci1a0oCibIanero oOy4aronierocss MPUBIEKAETCS I€1aroromMm
YKECTOM (Ha IJIeYO KIIAJETCS pyKa, OCYIIECTBIISAETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBas ¢ OOyYarONIMMCS, MEJAaroru4ecKuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH TMPEIJIOKEHUSIMH, OO0ecrednBas BO3MOKHOCTh
YTEHUS 10 Ty0am.

Kommencanusi 3arpy/HEHUI pEYEeBOTO W HWHTEIUICKTYaJbHOTO Pa3BUTHS
c1a00CBIIIAIINX 00YYAOIIUXCS IPOBOAUTCS MTYTEM:

- ACTIOJIB30BAaHUS CXEM, TUArpaMM, pUCYHKOB, KOMITBIOTEPHBIX TIPE3CHTAITUH
C TUIIEPCCHUIKAMU, KOMMEHTUPYIOIUMHE OTACIbHBIC KOMITOHEHTHI H300paKCHMS;

- PETYJISIPHOTO TIPUMEHEHUS YIpaXHEHUH Ha Tpaduueckoe BBIICICHUE
CYIIIECTBEHHBIX MIPU3HAKOB MIPEIMETOB U SBIICHU;

- obecriedeHnsl BO3MOXHOCTH JJisi OOydYaromierocs MOJyYduTh aJpPECHYIO
KOHCYJIBTAIIMIO TI0 AJIEKTPOHHOM MOYTE 10 MEpe HEOOXOAMMOCTH.

Jnst  agantarmuu Kk Bocnpusatdio JunamMu ¢ OB3 u uHBanmmamu c
HApYIIEHUSMUA 3PEHHS CIPABOYHOTO, y4eOHOTO, MPOCBETUTEIHLCKOTO MaTepuara,
MPEIYyCMOTPEHHOTO  O0pa3oBaTeIbHOM  MPOrpaMMOi MO  BBIOpaHHOMY
HaIpaBJICHUIO MTOATOTOBKHU, 00ECIIEYNBAIOTCS CIICYIOIIUE YCIOBUS:

- BeleTca ajanTtanus oQUIMaIbHOTO caiita B cetd MHTepHeT c yderom
OCOOBIX TMOTPEOHOCTEH WHBAIUIOB IO 3PEHUI0, OOCCIEUYMBACTCS HAJTUYHE
KpYIHOIIPUGTOBOM CIIpaBOYHON MH(DOPMAILIMK O PaCIIUCAHUH YUCOHBIX 3aHATH;

- IEJarOTUYECKU pabOTHHUK, €ro coOeceqHUK (MpU HEOOXOJUMOCTH),
MPUCYTCTBYIOIINE HA 3aHATHH, TMPEACTABISAIOTCS OOyYaIOIHUMCS, TPH 3TOM
KQXK]IbIM pa3 Ha3bIBa€TCs TOT, K KOMY NE€Jaroruueckuii paboOTHUK 0OpalaeTcs;

- IEHCTBHSI, JKECTHI, MIEPEMEIICHHUS MeIarOTHISCKOT0 paOOTHUKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHass MHGoOpMalMs MpeAocTaBisgeTcd KpynHbiM mpudrom (ot 18
MYHKTOB), TOTAJILHO 03BYYHBAETCS,

- oOecrieunBaeTCsi HEOOXOIUMBIN YPOBEHb OCBEIIIEHHOCTH MTOMEIICHUH;

- IPEJOCTABIIIETCSI BO3MOKHOCTh HCIOJB30BaTh KOMITBIOTEPHI BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKEJTaHUIO 00YJaIONUXCs).

dopMa TmPOBEACHUS TEKYIIEM MW NPOMEKYTOYHOM AaTTECTAlUU  JJIs
obOyuaroruxcst ¢ OB3 u iHBaNKMI0B ONpeIeseTCs MeJarorn4ecKuM pabOTHUKOM B



http://www.kgeu.ru/

COOTBETCTBHH € yueOHBIM Iu1aHoM. [Ipu HeobxoaumocTu obyuatomemycs ¢ OB3,
WHBAJMIY C YYETOM WX WHAMBUAYAIBHBIX TCHUXO(PU3UUECKUX OCOOCHHOCTEH
JaeTcsl BO3MOYKHOCTD MTPOMTH POMEKYTOUHYIO aTTECTAIUIO YCTHO, MUCHMEHHO Ha
Oymare, MUCbMEHHO Ha KOMIIbIOTEpe, B (opMe TecTUpOBaHUS U T.M., JTHOO
IPEIOCTABISIETCS OMOIHUTEIILHOE BPEMS IS TOJTOTOBKH OTBETA.

8. MeTOIlI/I‘IECKI/Ie PEKOMEHIAIIUN AJIA Hpenoz[aBaTe.Heii o
OopraHms3anuu BOCIIUTATE/IbLHOM paﬁoTLI C Oﬁy‘lalOlHI/IMHCH.

Meroauueckoe oOecriedeHUEe TMpolecca BOCIHUTAHUA — OOYYAIOIIUXCS
BBICTYTIAE€T OJHUM U3 ONPEEIAIOMUX (aKTOPOB BHICOKOIO KauecTBa 00pa30oBaHUsI.
[IpenonaBarens By3a, JNEMOHCTPUPYS BBICOKUN MNpOodEeCCUOHATU3M, 3PYAMIIMIO,
YETKYI0 TPaKIAHCKYIO TMO3MIMI0, CAaMOJUCIMIUIMHY, TBOPYECKUNM TMOAXOHA B
pelieHnu TMpoQecCHOHANBHBIX 3a7ad4, B XOJe 00pa30oBaTENbHOTO Ipoliecca
crioco0CTBYET (hOPMUPOBAHUIO TAPMOHUYHON JTMYHOCTH.

[Ipn peanu3anuu OUCUUILIMHBI TPENOAABATENb MOXET HCIOJIb30BATh
CJIEIYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- METO/Ibl (POPMUPOBAHUS CO3HAHUS JINYHOCTH (Oecena, AUCIYT, BHYIICHUE,
MHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, MPUMEpP, CAMOKOHTPOJIb, paccKa3, COBET,
yoexaeHue u ap.);

- METOJIbl OpPTaHMU3AIUHU ACATEIBHOCTA U (DOPMUPOBAHUS OIBITA TTOBEACHUS
(3amaHue, OOILIECTBEHHOE MHEHHE, MeAarornyeckoe TpeOOBaHUE, MOPYUYEHUE,
pUyYeHUe, CO3JaHNE BOCTIUTHIBAIOIINX CUTYAIINI, TPEHUHT, YIIPAXKHEHHE, U JP.);

- METOJIbl MOTHUBALIUU JECATEIBbHOCTU U MOBeAEHUs (0J00peHHe, MOOIIPEHUE
COLIMAJbHOM aKTUBHOCTH, MOPHUIIAHME, CO3JaHHE CHUTYyallMil ycmexa, co3JaHue
CUTYaIUH JIJIs1 IMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUM, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu AUCHMIUIMHBI TMpENoJaBaTeldb JODKEH YYHTHIBATH
CJIEIYIOLIME HANIPaBJICHUS] BOCIUTATEIbHON JEATEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumanue:

- popmupoBaHre y OOy4aromuMXxcs LEIOCTHOIO MHPOBO33PEHUS, POCCHUCKOM
UJICHTUYHOCTH, YBOKCHHUS K CBOCH CeMbe, O0IIECTBY, TOCYAAPCTRY, IPUHSTHIM B CEMbE
U O0IecTBE TyXOBHO-HPABCTBEHHBIM U  COIMOKYJIBTYPHBIM —LIEHHOCTSIM, K
HaIlMOHATBHOMY, KYyJBTYPHOMY W HCTOPHUYECKOMY HACIEOUI0, (POPMUPOBAHHE
CTPEMJICHHS K €70 COXPAHEHUIO U Pa3BUTHIO;

- popMHUpOBaHHE y OOYYAIOIIMXCS AKTUBHOM TPAKIAHCKOW  ITO3HUITUH,
OCHOBaHHOM Ha TPAJUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX
POCCUICKOro OOIIECTBA, JUIs MOBBILLIEHUS! CIIOCOOHOCTH OTBETCTBEHHO PEATM30BbIBATh
CBOM KOHCTUTYILIMOHHBIE TIpaBa M 00s13aHHOCTH;

- pa3BUTHE TPABOBOM H  TIOJUTUYECKOHW KYJbTYpbl  OOy4YaromUXcs,
pacmmpeHre KOHCTPYKTUBHOTO Y4acTHsl B TPUHATUW PEIICHHM, 3aTparuBaroIInX
UX TIpaBa M WHTEPECHl, B TOM YHCJE B Pa3IUYHBIX (HOpMax caMOOpTaHU3aIINH,
caMOyIIpaBJieHus, OOLIECTBEHHO-3HAYUMOM 1€ TeIbHOCTH;

- opMupoBaHUE MOTHBOB, HPABCTBEHHBIX W CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOUIMX  MPOTHBOCTOSATH  3KCTpEMHU3MY,  KceHodoOuwu,
JUCKPUMHHAIIUA TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PAacOBBIM, HAI[MOHAJIBHBIM
IpU3HAKaM, MEXITHUYECKON M MEXKOH(PECCHOHATBHON HETEPIHUMOCTH, IPYTUM



HETAaTUBHBIM COLIMAIIGHBIM SIBICHUSM.

LlyxoeHo-npascmeennoe ocnumanue:

- BOCIIMTAHHE YYBCTBA JOCTOMHCTBA, YECTH U YECTHOCTH, COBECTIMBOCTH,
YBaXKEHUS K POAUTENSAM, YUUTEISIM, JIFOASM CTAPIIETO MOKOJIECHUS;

- popMUpOBaHUE TPUHIUIIOB KOJUIGKTUBU3MA U COJIUJAPHOCTH, JyXa
MUJIOCEpIUSl U COCTpPaJaHusl, MPUBBIYKUA 3a00TUTHCS O JIIOJAX, HAXOMASIIUXCSA B
TPYJIHOM KU3HEHHOW CUTYAIlUH;

- popMUpOBaHUE CONMMAAPHOCTH W UYyBCTBA COIMAIBLHON OTBETCTBEHHOCTH
[0 OTHOUICHUIO K JIOASM C OrPAaHUYEHHBIMHU BO3MOYKHOCTSIMH 3JI0POBbBS,
IPEOJIOJICHHE TICUXOJOTMYECKUX OapbepoB IO OTHOLIEHHUIO K JIIOASIM C
OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU;

- popMHpOBaHKNE SMOIMOHAILHO HACBHIIIEHHOTO W JTyXOBHO BO3BBIIICHHOTO
OTHOIICHUSI K MUPY, CIIOCOOHOCTH M YMEHUS TIEpeIaBaTh APYTUM CBOM 3CTETUYECKUI
OIIBIT.

Kynomypno-npoceemumensckoe socnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- popMupoBaHUE YBa)KEHUS K KYJbTYPHBIM LIEHHOCTSIM POJHOIO TOpoja,
Kpasi, CTpaHbl;

- IOBBIILICHUE TIO3HABATEIbHOM aKTUBHOCTH O0YYaIOLIUXCA.

Hayuno-obpazosamenvroe socnumanue:

- hopMupoBaHue y 00y4aIOIUXCI HAYYHOTO MUPOBO33PEHUS;

- popmupoBaHuEe yMEHUS OTy4YaTh 3HAHUS;

- popmMupoBaHUE HABBHIKOB aHAM3a U CUHTE3a MHPOpPMAIUH, B TOM YHCIIE B
npodeccuoHanbHON 001acTH.



BHocuMble H3MEeHeHHMs 1 YTBEPKIeHUsI HA HOBBI y4eOHbIN roj

No
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No pasaciia BHCCCHUA
N3MCHCHUU
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JlaTta BHECEHUS
M3MCHCHUU

ConepxaHue U3MEHEHU I

«CormacoBaHo»

3aB. kad.
peanm3yromei

o

TUCHUTUIAHY

«CoracoBaHoO
npenacenarens Y MK

UHCTUTYTA
(dakynpTeTa), B cCOCTaB

KOTOpPOIro BXOAUT

REIMTVCKAROITIAA

N

3

4

(o]

|

03.04.2024

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

YMEHBIIWIIOCh KOJUYECTBO
4acOB Ha JCKIHMOHHBEIC (4
yaca) W NPAKTHYECKHUE

3aHsTHS (4 yaca) B pasuene
1.

03.04.2024

YBenuunuIOCh  KOJIUYECTBO
4acoB Ha JieKIuoHHbIC (4
yaca) W MPaKTHUYECKHUE
3aHATUA (4 4Yaca) B paznenie
3 «BBemenue B Teopuro
BEPOSITHOCTEN 151
MAaTEMATHYECKYIO
CTaTHUCTUKY).

1,3

03.04.2024

N3meneno conepxxkanne OM
B COOTBETCTBHU c
N3MEHEHHUSIMH B
COACPKAHUM.




Ilpunoscenue x paboueti
npozpamme OUCYUNIUHbl

(I)e)lepa.nbnoe rocyrapCcrBeHHO¢€ ﬁmI[)KeTHOC 05pa30BaTeJILH06
yupesKIeHue BbICIIero o0pasoBaHusi
«KA3AHCKHH I'OCYJAPCTBEHHbBIN DPHEPTETUYECKNW YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

@ MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA30OBAHUS POCCUIICKON ®EJIEPALIIU

KI'2oy

OLHEHOYHBIE MATEPUAJIbBI
10 AMCLHHUILINHE

b1.0.12 Maremaruka

(Haumenosanue oucyuniutsl 8 COOmMemcmsuu ¢ y4eOHbiM NAAHOM)
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OLeHOYHbIE

MaTepuabl

1o

JUCIUIIIINHE,

IMPCAHA3HAYCHHBI

I

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

KOMIIETEHITU .

OueHuBaHue pe3yJbTaTOB OOYYEHUS IO AUCIUIUIMHE OCYIIECTBIISIETCS B
pamkax tekymiero koHTpois (TK) u mpoMexyTodHOW arTecTaruul, MPOBOIMMBIX
no OayubHO-peiiTuHroBol cucteme (bPC).

1. TexHoJiornueckasi Kapra

Cemectp 1
PelitnHroBBIC MOKA3aTENN
0 )
= Sle | Elg | g .
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Pasnea 1. Beenenune B TK1
N 15 0 15 15
JINHEHHYI0 aJredopy
Tect 5 0
Konrponbnas pabota 10 0
Paznen 2. Beenenue B TK2
. 15| 0 15 15
MaTeMaTHYeCKHii aHAIN3
Tect 5 0
KonTponbhas pabota 10 | O
Paznen 3. Beenenne B teopuro | TK3
BEPOSITHOCTEMH H 25 | 0 | 25 25
MaTeMaTHYeCKYI0 CTATHCTHKY
Tect 5 0
KonTponbhas pabota 10 | O
Konnoksuym 10 | O
IIpome:xxyTOYHAs aTTeCTANMSA oM
0-45
(3auer, sx3amen, KII, KP)
3amaHue IpoOMeXyTOYHOM 0-15
aTTeCcTaluu
B nucsmenHoit popme 1o
bop 0-30
owetam

2. OleHOYHbIE MAaTePUAJIbI TEKYILEr0 KOHTPOJISA M POMEKYTOYHOI aTTecTalun
[lkana OLeHKH pe3yJbTaTOB 00YUYEHHUSI 110 TUCHUILINHE:

Kon 3armiagu-

Kon |unmmkaro pOBaHHbIE
KOMIIE- pa pe3ynbTaThI
TCHIIUN |[KOMIICTCH 06quHI/I$I 10
IUH IUCIUIIIINHE

YpoBeHb c(hOpMUPOBAHHOCTH
MHAUKATOpa KOMIIETEHIIMI

Beicoknii| Cpennuit Huoxee Husknii
CPEJIHETO
0T18050110 ot 70 mo 84 | ot 55 10 69 | oT 0 o 54




Ixkana oneHUBaHUg

OIIK-1

OIlK-1.1

HEYHOB-
YIOBJET-
OTJIMYHO XOpOLIO JIETBOPU-
BOPUTEIBHO
TEJILHO
3a4TCHO HE 3a4TEHO
3HATh:
IMOHATHEC MATPHIIHI, cB0O0OJ | JOCTATOYHO JIOXO HE 3HAET
onpeseneHne oOpaTHOH | Ho W B | MOJHO 3HAET | OMHUCHIBACT
ManI/IIII)I, TTIOHSATHC I[IOJIHOM , MHOTO
patra MaTpuIibl; o0beme OIMO0K
nousrue 0o 3HACT
omnpeneauTene

MaTpHLbl, CBOMCTBA
onpeaenuTeNei; oomui
Bun CJIAY; mpaBuio
Kpamepa nns pemienust
CJIAY; MaTpuuHbIi
Meroa pemenus CJIAY;
KpUTepuil
coBMmectHocTH CJIAY;
Meron ["aycca; nonsitue
BEKTOPA, BEKTOPHOTO
MIPOCTPAHCTBA;
pa3auyHbIe BUBI
YpaBHEHUH NIPSIMBIX Ha
TUIOCKOCTH; Pa3InYHbIe
BH/JIbl YPaBHEHUN
TJIOCKOCTH B
MIPOCTPAHCTBE;
CHOCOOBI 3a1aHUS
MpsIMOM B
MIPOCTPAHCTBE;
YpaBHEHUS JIMHUA
BTOPOIO MOPSIIKA;
MOHSITUE Ipeaena
MOCJIEI0BATENBHOCTU U
(GYHKIIUH B TOYKE;
MOHATHE
HENPEPBHIBHOCTH
(GYHKIIUH B TOYKE U HA
MHOJKECTBE; MIOHSATHE
MPOU3BOIHOM, €€
rE€OMETPUYECKUI
CMBICIT; IOHSITUE
HEONpeeaEHHOTO U
OINPEAENEHHOTO
HHTErpajoB, UX
CBOICTBa; TOHSTHE
(YHKLIMHN HECKOIBKUX
MIEPEMEHHBIX, YaCTHBIX
MPOU3BOJHBIX (YHKIIUU
HECKOJIbKHIX
MIEPEMEHHBIX; TIOHATHE
nuddepeHInanbHOro
ypaBHEHUS, OCHOBHEIE
THITBI
nuddepeHInanbHbIX
YpaBHEHUI MEPBOro
MOPSAKA; TIOHATHE




YHCIIOBOTO U
CTETNIEHHOTO pAfa;
OCHOBHBIE MTPU3HAKU
CXOJMMOCTH YUCIOBBIX
PSI0B; OCHOBHBIE
TIOHATHUS U
OIIPEEICHUS TEOPUU
BEPOATHOCTEUN U
MaTeMaTHYECKOU
CTaTUCTHKH:
KJIACCHYECKOE U
TEOMETPHUUIECKOE
OTpeAcICHUs
BEPOATHOCTH,
OCHOBHBIE ()OPMYJIBI;
MOHATHS AUCKPETHON U
HEIPEPBIBHON
CITy4alHBIX BEIMYUH,
TEHEPATILHOU U
BBIOOPOYHOM
COBOKYMHOCTEH,
TOYEYHBIE OLIEHKU
apaMeTpoB
pacnpeneneHusl.

YMETB:

BBITIOJIHSTD ACHCTBUS
HaJ MaTpHLAMH;
HaXOIUTb MaTpHILY,
0o0paTHYIO TaHHOI;
HaXOIUTh PaHT
MAaTpHIIbI; 3aIIUCHIBATh
B MaTpU4IHOH opme
CHUCTEMY JINHEMHBIX
YPAaBHEHUI; IPUMEHSTh
pa3IryYHbBIe METO/IBI
pemenus CJIAY;
BBIUHCIISTH CKaJISIPHOE,
BEKTOPHOE, CMEIIaHHOE
MIPOU3BECHIE
BEKTOPOB; CTPOUTH
YpaBHEHUS NPSIMOI
JIMHUY Ha TUIOCKOCTH U
MIPOCTPAHCTBE,
YpaBHEHHUS IJIOCKOCTH
B IIPOCTPAHCTBE,
KPHUBBIE BTOPOT'O
NOPSIZIKA; HAXOJUTh
YTOJI MEXTY MPSMBIMH,
TUTOCKOCTSIMH,
paccTosiHuE OT TOUKH
JI0 TIpSIMOU U
TUIOCKOCTH;

HaXOAWTh 00JacTh
onpezeneHus QyHKINH,
UCCIeI0BaTh (PYHKIUIO
Ha CUMMETPHYHOCTB;
BBIUHCIISITH MIPEIEN
MOCIIEA0BATENIEHOCTU U
(GYHKLIUH B TOUKE;
BBIYUCIISITD

yMeeT

BBIIOJIH
aTh  0e3
OIINOOK

BBIIIOJIHAET C
HE3HAYUTEIb
HBI MH
OILINOKaMH

BBIIIOJIHAET
¢ OOJIBIINM
KOJIMYECTB
oM
OIIINO0K

HE yMeeT




MIPOM3BOJIHEIE
3IIEMEHTaPHBIX
¢byHKUMI; HAXOIUTD
OKCTPEMYMBI PYHKIIIH,
HaunOoJbIIee U
HanMEHbIIIee 3HAYCHNE
¢byHKUMHT HA
MHOJKECTBE; BBIUUCISATh
IepBOOOpa3HEIC
¢byHKIIIH (B
MPOCTEHIINX CITyJasx);
BBIYHCIISTH
oTpeeNIeHHbIE
WHTETPaJIbl;, IPUMEHATH
WHTETPaIbl K PELICHUIO
MPOCTBIX MPHUKJIATHBIX
3ajady;

HaXOJIUTh YaCTHEIE
npoussoansie OHII,
YaCTHBIC MPOU3BOIHBIE
BBICIIHX MOPSIIKOB,
skctpemymsl OHIT;
WCCIIEIOBATh HA
CXOIMMOCTh YHCIIOBBIC
PSABI; HAXOIUTH PAIIYC
CXOJMMOCTH
CTETICHHOTO psa;
3aIHUCHIBATh
MaTeMaTHYEeCKYIO
MOCTAaHOBKY THITOBBIX
TEKCTOBBIX 3a]1a4;
COCTaBIISATh
MaTeMaTHYEeCKHe
MOJIEJIH MTPOCTHIX 3a/1a4
peaNIbHBIX TPOIIECCOB U
MIPOBOJIUTH UX aHAIN3;
BEIOUpATh METO/T
pEIIeHuUs TUITOBOM
3a/1a4u; periaTh
CTaH/JapTHEIE 3a/1a4H C
HCIIOJIb30BaHUHI
¢dhopmyn Teopun
BEPOSITHOCTEU U

MaTeMaTHU4YeCKOM

CTaTUCTHUKH.

BJIQJIETh:

HaBBIKAMH BJIQJICET | BIIAZIEET B | BJIAJIEET HE
ynoTpeOenus B JOCTaTO4YHO | cinado, BJIaJIcCT
MaTeMaTH4eCKOU IIOJHOM | M 00OBeMe JOIIyCKaeT
CHMBOJIUKH JIJISI 00beMe MHOTO

BBIPAXKEHUS OIIHOOK
KOJIMYECTBEHHBIX U

KauyeCTBEHHBIX

OTHOIIICHUN 0OBEKTOB;
HABBIKAMH CHUMBOIIbHBIX
npeoOpazoBaHU
MaTeMaTHYECKUX
BBIPaXECHHH;
3aIHUCHIBATh
MaTeMaTUYECKYIO




MOCTAaHOBKY THUIIOBOM
TEKCTOBOM 3aJauHU;
HaBBIKAMH TTOCTPOCHUS
rpa¢uKoB
AJIEMEHTAPHBIX
(YHKIIMIT; HABEIKAMHU
WCTIOJIb30BaHHUS
rpaduKoB, TAOIUIT IPH
peIIeHn  3a/1a49H ’
MPOBEICHUH aHAIIN3a
HaICHHOT' O PEIICHUS;
OCHOBHBIMU
aHATNTUIECKUMUA
METOJIaMH PEIICHHUS
anredpanvaeckux
YpaBHEHUH U CUCTEM
anredpanvaeckux
YpaBHEHUH;
OCHOBHBIMH METOJIAMH
nuddepeHInpoBaHus,
UHTETPUPOBAHHS
(YHKIIHIT; OCHOBHBIMH
METOJIaMH TTOUCKA
sKcTpeMyMa (pyHKIHiH
OJTHOM M HECKOJBKUX
MEPEMEHHBIX;
MeTOIaMH
CTaTUCTUYECKOMN
00pabOTKU pe3yJIbTaTOB
IKCIIEPUMCHTOB;
METOJIaMH aHaJIK3a u
MPEICTaBICHUS
CTaTHCTUYCCKHUX
JTAHHBIX.

OueHka «OTJIMYHO» BBICTABJISETCS, €CIAM OOYYarOUIUMICS BBIMOIHSIET
KOHTPOJIbHbIE Pa0OThl B CEMECTpPE, TECTOBBIC 3aJaHUsl, BBINOIHSIET 3aJaHUA
KOJUIOKBUYMa, IMOJIHO M apryMEHTHPOBAaHHO OTBEYAET Ha BOMPOCHI OWIIETA;
oOHapy)XMBaeT MOHUMaHUE MaTepuana, MOKET OOOCHOBATbh CBOM CYXICHMUS,
IIPUMEHUTh 3HAHUS Ha IIPAKTHKE, CAMOCTOSATEIBHO PELIUTh IPEIJIOKECHHbIC
3aJjaHusl, TpeOyrolue JOMOJIHUTEIBHOIO aHajdn3a U MOMCKA HY>KHBIX CBOWCTB U
IIPABUJI; U3J1araeT MaTepua MOCIeI0BATEIBHO U IIPABUIIBHO;

OueHka «XOpoWIO» BBICTABIAETCS, €CJIM OOYYAalOIIUKCA BBIMOIHSIET
KOHTPOJIbHbIE Pa0OThl B CEMECTpPE, TECTOBBIC 3aJaHUsl, BBINOIHSIET 3aJaHUA
KOJUIOKBUYMa, IOJIHO M apryMEHTHPOBAaHHO OTBEYAET Ha BOMPOCHI OWIIETA;
oOHapy>KMBaeT MOHMMAaHHE MaTepHhayia, MOXKET OOOCHOBaTh CBOM CYXKICHUA,
IIPUMEHUTh 3HAHUS Ha IIPAKTHKE, CAMOCTOSATENIBHO PELIUTh IPEIJIOKECHHbIC
3ajaHus, TpeOyrolue JOMONHUTEIBHOIO aHajdn3a U MOMCKA HY>KHBIX CBOWCTB U
IPaBWI; M3JIaraeT MaTepuall MMoCJIe0BaTeIbHO U MPABUIBHO, HO JOIMycKaeT 1-2
OLLIMOKH, KOTOPBIE CaM K€ HCIPABIISET;




Ouenka

«YAOBJICTBOPHUTEJIBHO>» BBICTABJIACTCA,

ecnu  OOydJaroIIHiics

BBITIOJIHACT KOHTPOJIBHBIC pa6OTI>I B CCMCCTPC, TCCTOBBIC 3aJldaHU:A, BBIIIOJIHACT

3a/IaHU KOJUIOKBUYMA,
OHCHK& «HEYAOBJETBOPUTEJIbHO» BLICTABIISICTCA 3a ci1aboe M HEIMOJIHOE

BBIIIOJIHCHHUC KOHTPOJIbHBIX pa60T B CCMCECTPC, TCCTOBLIX SaI[aHI/Iﬁ M KOJUIOKBHUYMaA.

3. HepequL OIICHOYHBIX CPEACTB

KpaTKaH XapaKTCpUCTUKa OHLCHOYHBIX CPCIACTB,

HCIIOJB3YEMBIX IIPH

TEKYyILlEM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTaluy 00y4aroIerocs
10 JUCIUIINHE!

HanmenoBanue
Ornrcanue O1EHOYHOTO
OIICHOYHOT'O Kpatkas xapakTepucTrka OIeHOYHOTO CPE/ICTBA cpercTBa
CpeacTBa p
N Kommnexr
CpencTBO MPOBEPKH YMEHHUU MPUMEHSTH IMOJYYCHHBIC
KonTponbhas KOHTPOJIbHBIX
3HAHUA AJI1 PEUIeHHs 3a/Jad ONpPENEICHHOro THIa IO .
pabora (KutP) 3aJlaHUM 10
TEME WJIU Pa3eity
BapHaHTaM
CpencTtBo KOHTPOJS YCBOGHHs YyueOHOTO Mmarepuasa
TepMLI,lI azfaena IEJ'II/I a};nenos ﬂng;nnnHHLI 0 rarl){mo Bonpocsi 1o Temam /
Komnnoxsuym (K) - P p > OP pazzenam
BaHHOE KaK y4eOHOe 3aHsATHE B BHUIEC coOeceqoBaHUS
JTUCIIUTLTAHBI
IpenoaaBaTes ¢ 00yJarouMIcs
Cucrema CTaHIapTHU3UPOBAHHBIX 3aJjaHuH,
KoMIuiekT TecToBbIX
Tect (Tecr) MO3BOJISFOIIIAS aBTOMATHU3UPOBATh POLEAYPY —
M3MEPEHUs YPOBHS 3HAHUN U YMEHHH 00yYaromerocs
4. IlepeyeHb KOHTPOJIBHBIX 33JaHMH WJIH WHbIE MaTEpPHUAJIbI,

Heo0XoaAMMBbIe /151 OUCHKH 3HAHUM, YMEHHMH U HABBIKOB, XapaKTEePH3yIOLIUX
JTanbl (POPMUPOBAHUA KOMIIETEHIMI B IIpouecce 0CBOCHUA JUCHMIIIUHbI

Jsa rekymero kourpoJs TK1:
ITpoBepsiemass kommerenmms: OIIK-1, OIIK-1.1 — OO6mamaer HaBBIKAaMU
MPUMEHEHUSI MaTEeMaTUYECKOTo armapara.

Tect

1. Jlana matpuia| 1 0

MaTpuIb A~ 17

2. Paznoxenue onpeaenutens | a b

o o 1/
2/3 . UeMy paBeH omnpeaenTesib 00paTHOM
2 1 -1 3/,6

-2 1 4

3 -1 5

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

c | IO TPCThEMY CTOJI6I_[y HUMCCT BUA.




0o 3 -2

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

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

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

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

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

OTBCT:

e N L

SRR
e
ol PR g —4’52:‘3 7l

1 2

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

MO>KHO BBITIOJIHUTH. BrIOEGpUTE OJTMH MIIM HECKOJIBKO OTBETOB:

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

-1 2
6. JlaHbpl MAaTPUIIBI A = 1 45 uB=|3 4] MarpunaD = A + 3BT.
-1 0

Havinure dy> — d,,.
7. Ecniu oiHYy CTPOKY KBaJpaTHOM MaTPHUIIbl YETBEPTOTO MOPSIKA YMHOKHUTH Ha 2,
TO ONPEICIUTEb. . .
BriOepure oauH OTBET:
A. yBenuuutcd B 16 pa3z;
b. yBenuuurcs Ha 2;
B. yMenbpmmTcs B 1Ba pasa;
I'. yBenuuutcs B 11Ba pasa;
/1. He U3BMEHUTCH.

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

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

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

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

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

HUX 3HAYCHUAMMU.



XapakTepucTruka 3HaueHue
a. YUCJIO PEIICHUN CUCTEMbI PAaBHO 1.0
0. paHT pacIIMPEHHON MaTPHUIIbl paBeH 2.1
B. YHCJIO CBOOOJTHBIX TIEPEMEHHBIX PABHO 3.2
r. UKcli0 HEU3BECTHBIX CUCTEMBI PABHO 4.3
5.4
6.5
7. GECKOHEYHO MHOTO

1. Halinure mimHy BeKTOpa 8 = (—6;5;— 215 ) )

2. TIpu KaKoM 3HAYECHUM o. BEKTOPHI & =(8;—;2) U b =(-1—2;—3) OPTOrOHAIbHBI?
3. CkansipHO€ Mpou3BeIEHNE BEKTOPOB 0003HAYACTCS:

al-[p] (ab); [axb) ; axb
4. OnpezenuTe Mo PUCYHKY KOOPMHATHI BEKTOpa AB .

A

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

YcranoBute BCPHOC COOTBECTCTBUC MCIKIAY I[GIZCTBPISIMPI Haa BEKTOpaMH U UX
KOOpAHHaTaMu:

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

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

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

6. O0BEM TPEYroabHON MUPaMUJIBI, TOCTPOCHHOE Ha BEeKTOpax a=(3;3;-1),
b=(14;2), ¢=(4-20), paBeH. Beeaure otsert:
7. Maust Toukn A(0;1,2), B(-2:4;1), C(L-13). Haitnute npsgAC .

2 13 2 14

14

8. lan TpeyroinbHUK ABC (cM. pucyHOK). Haitnute coso .



B a
1
C
0 1 2 3 4 5
Br16epuTe oquH OTBET:
A B 170 9v10 170 910
- 2 170 50 170 50

3

9. Jan npssmoyrojibHUK ABCD.

A D

OTMeThTE BCe Maphl KOJUTMHEAPHBIX BEKTOPOB.
DA+AB u BC+CD;

AD u CB;

AD-AB u DA-DC;

AC+CD u BC-AC.

10. ITycTh ¢ - yroa Mex/y HEHyJIeBbIMU BEKTOPaMK 4 U b . YcTaHOBUTE
COOTBETCTBUE MEKJY 3HAKOM a-b ¥ BEJIMUMHOM yria ¢ .

A.d5>0 1. =0°
B. 4.5 <0 2. ¢=90°
B. 3. 0°<p<90°

4. 90° < p<180°

KoHntposnbHas paborta



Bapuanr 1.

1. Haiitu paccTosiHue OT TOUKH M (-12;7) A0 IpsIMOM, IPOXOASILEN Yepes
IBe TOUKU M (-34) U My (L5).

2. Haiitu Tanrenc yria mexay npsmod x — 3y + 5 = 0 u npsmoii,
MPOXOSIIEN YEpPEe3 HAYaJI0 KOOPAMHAT NEPIEHIUKYIISIPHO BEKTOPY N(L-2) .

3. Haiitu ypaBHeHHE IUIOCKOCTH, Ipoxopsmei depes Touku M;(1,2,-1),
M;(1,-2,3), M3(2,2,3).
X-y-z=0

K KaHOHHUYECKOM
2X+y+2z-3=0 Y

4. TlpuBectn ypaBHeHHs TpsMon L.: {

BHUTY.
x=1 y+2 z-2

5. Halitu xoopauHaTBl TOYKH TEpECCUCHUs MPsIMOi 5 1 1 Cc
IUIOCKOCTBIO 3X—Yy+22+5=0.
Bapuanr 2.
1. Haiitu ypaBHeHHWE mpsMOi, Tpoxoasmier udepe3 Touky Mo(-2,3) u
NEePHeHANKYIApHOH K Tipsimoit L: 2y —x —8 =0.
2. Haiitu Tanrenc yria mexay mpsmoit x — 3y + 5 = 0 u npsmMo,
IPOXOJAIIEH Yepe3 TOUKY M(—2;1) U NEepIEeHINKYIAPHO BEKTOPY N(L-2).
3. Haiitu ypaBHeHUE TJIOCKOCTH, MPOXOasiieit yepe3 Touky M(2,2,-3) u
napayuIeTbHON MIockocTu X —4y — 2z + 1 =0.
o o -X+y+4=0
4, Haiitu yron mexmay npsimoii L: { yl g 1 IVIOCKOCTEIO Gy+z-
Z—-1=
6 =0.
5. CocraBuTh ypaBHEHUE MPSIMOM, POXOsIIEH Yepe3 Touky M, (1,—3,5)
. |4X—-y+2z-7=0,
napasuiesIbHO MPSAMO
X+3y—-2z+3=0.

Juisa Trekymero konrpoJsa TK2:
ITposepsemass kommerenmms: OIIK-1, OIIK-1.1 — OO6mamaer HaBBIKAaMU
IPUMCHEHHUS MaTeMaTHISCKOTO arrapara.

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

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




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

3.
BbruuciuTe HeonpeneneH bl UHTErpa [ xe®*dx.
1 1 B x2
— e (6x — 1) +C ZeS(x—1)+C 6e™(x-6)+C R,
36 6 2
4,
BrrurcnuTe miomasns miockoi Gurypel, n300paxeHHON Ha PUCYHKE.
] /
4
y=2x2"+1
3 /f—
2
-2 5 o 1 3 4
S.
BoruncnuTe onpeneneHHbIH HHTETpal © fulx - sin(mx?) dx.
6.
Haiinute obmee pemenne quddepeHINaTbHOTO YPaBHEHHS V' = COSX.
«*—cosx+ Cix+C, |Cicosx +C; —cosx+ C —cosx+x+C
7.

v L1 _ f —
Haiinute obmee pemenne guddepennuansHoro ypapaeaus Y — 4 +4y =0,
€82 + Coxe? | cre?* + 20,62 e?* 4 xel* Ce2*
8.

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

JlaH 9UCIIOBOM PSII 2oy

9.

| OTMeTBTe PacXOAIIHHCS YHCIOBO P




D D D P
n=11 nzln3 nzln2 nzlv’ﬁ§

10.

Haiinure paauyc cX0IMMOCTH CTENIEHHOTO psja:

Zm (x — 1" - n?
n=1 3n

KonTponbhas pabota

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

2. Haiitu npousBogHyro  GYHKUMM, 3aJaHHOM  MapaMeTpUYEeCKu
X = (3t2 +1)/3t3 :
y =sin(t*/3+t).
3. HaiiTi mpou3BOIHYIO YKa3aHHOTO MOPSIKA Y = (4x3 - 5) e y" =2
4. Haltm UWHTEpBaJbI MOHOTOHHOCTH H  JKCTPEMyMBbI  (DYHKIIUU
x
Vv —-21n.(;:1) — 3.
5. Haiitu yacTHbI€ MPOU3BOHBIE BTOPOTO MOPSIKA (DYHKITUH:
Z=x°Ccosy+ y®cosx—2xy—3.
6. Haiitu monubiit auddepeHiman neporo nopsijika GyHKIIUN:
z =In(x?y +3xy?).
7. UccnenoBath (QyHKIMIO Ha SKCTPEMYM: Z = —x%y +xy? + 4xy

8. Haiitn mpown3BogHbIe (PYHKITNH, 3aJaHHOW HESIBHO: z? = x(ysinx+cosz).
9. Haiitu npousBoaHy0 (GYHKIIMK B TOYKE M, MO HAMpPaBIECHUIO BEKTOpa &

cu=X°+y + 2, 8=T+2] -2k, M, (3,-4:5).
10. CocraBuTh ypaBHEHHE KacaTeIbHOU MIOCKOCTH M HOPMAaIbHOU MPsIMOU
B Touke My(1;2;z,): z=3x> -4y’ +10xy +15.

Bapuanr 2.
V1+x?
5x°+ X
2. Haittu mpousBoaHyro — (QYHKIMH, 3aJaHHOW  TApaMETPUUYECKH
y =tg1+t.

3. Haiitn IIPOU3BOHYIO YKa3aHHOI'O IopsiiKa
y=e7(cos2x—3sin2x), y" =7?

1. Beruucauts npousBoHy0 GyHKIMHA Y =




4. HaWitm wuHTEpBaJibl MOHOTOHHOCTH M  JKCTPEMyMbl  (QYHKIUU
y = (2x + 3)e~20+1),

5. HaiiTi yacTHBIC IPOU3BOIHBIC BTOPOTO MOPSAKA (PYHKIIHH:

z=2xy—e> +3x’y -5,

6. Haittu monnbiii nuddepeniman neporo nopsaka GyHKIuu: u =In \/g :
X

7. ViccmenoBaTh GYHKIMIO HA IKCTPEMYM: Z = 2X2y — Xy +3Xy
8. Haiitn IIPOU3BOAHbBIE byHKIHIH, 3aJTaHHOMN HESBHO:
z=xysin(x—2y+2).

9. Haiitn npon3BoiHyI0 (yHKLIMK B TOUKE M, IO HANPABJICHUIO BEKTOpA & !

u=5%"tarctg, |2 %:a= J+k;My(110),
y

10. CocraBuTh ypaBHEHHE KacaTeIbHOW MIOCKOCTH M HOPMAaJIbHOU MPsIMOU
B Touke My(1;2;2,); Z=4x>—2y° +6xy—16.

Jnst Tekymero kourpoJs TK3:
[Iposepsemass kommerennusi: OIIK-1, OIIK-1.1 — OO6namaer HaBbIKaMU
NPUMEHEHUSI MaTEMAaTUYECKOIO arapara.

Tect
1. CoObiTHE, KOTOpOE MOKET MO0 NPOU30UTH, JHOO HE MPOU3OMTH,
Ha3bIBACTCS
* cydaifHbIM COOBITHEM
HEBO3MOKHBIM COOBITHEM
JIOCTOBEPHBIM COOBITHEM
BEPOSATHBIM COOBITHEM
2. CoOpbiTust A 1 B, KOTOpBIE MOTYT MPOU30UTH OJTHOBPEMEHHO B pPe3yJbTaTe
OJIHOTO OTIbITa, HA3BIBAIOTCS
* COBMECTHBIMU
HECOBMECTHBIMU
3aBUCHMBIMHU
HE3aBUCHUMBIMHU
3. Uucno pasmernieHuit U3 N 3JEMEHTOB MO M 3JIEMEHTOB BBIYHUCISIETCS IO
bopmyie:
nt . n! . m! .
(n—m)!’ mi(n-m)!"  (n—m)!’
4. BeposiTHOCTh JOCTOBEPHOTO COOBITHS paBHaA...
5. CKOBKMMH CITOCOOAMHU Ha MOJIKE MOKHO PACTIOJIOXKUTD 5 KHUT?
6. Yucno pasmenieHuit u3 N snemenrosmo M ¢ IMOBTOPEHUSIMU PABHO. ..
m. nl | n! .on!
nm;  — - - =
(n—m)! mi(n—m)!" m!

(n—m)!



7. Ecnu coOwitst A 1 B B3aUMHO HE3aBHUCHUMBI, TO yYCIIOBHAsI BEPOSTHOCTH

P(A/B) paBHa...

: : P(A).
P(B); P(A); ()’ 0
8. Monery nonOpackiBatoT 5 pa3. KakoBa BeposiTHOCTH TOro, uto 3 pasa
BBITIaJIET repb?
9. Dbpocator urpambHyt0 KOCTb. CKOJBKO 3JEMEHTOB  COJEPKUT
IPOCTPAHCTBO 3JIEMEHTAPHBIX HCXOJ0B JAHHOTO OMBITa?

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

KontposnbHas pabota

3apaya 1. BBMHCINTE BEPOSITHOCTH COOBITHH, MOJB3YSICh (GopMyIaMu
CJIOXKEHUS U (WJIN) YMHOKEHHUS BEPOSITHOCTEM.

3agaya 2. BpIUHMCINTE BEpPOSTHOCTH COOBITUH, MOJIB3YSACh (HOPMYIIOM
MOJTHOM BeposiITHOCTH U (vin) popmyroit baiieca.

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

3amava 4. 3a1aH 3aKOH paclpeaeeHus TUCKPETHON CIIy4YallHOW BEJMYHUHBI
X. Haiftu matematuueckoe oxuaanue, gucnepcuto. [loctpouts rpaduk QyHKIuu
pacrpeiesieHrs BEpOsITHOCTEH clTydyailHON BETUYHHBI X.

3agaua 5. HenpepeiBHas ciyyaiiHas BenuuuHa X 3amaHa  (yHKIMEH
pacnpenenenus BepoaTHOCTe. Tpelyercs: a) HaAlTH MIOTHOCTH pacIpeleieHHs
BEPOATHOCTEW; ©O) HAMTH MaTeMaTUyecKOoe OKUIaHHUE, AMUCIIEPCHUI0, CpelHee
KBaIPaTUYECKOE OTKJIOHEHHE; B) MOCTPOUTH TpadUK IMIOTHOCTH pPacHpeeiIeHUs
BEPOSATHOCTEM.

3amaya 6. [lo naHHBIM BBHIOOPKH COCTABUTH JAUCKPETHOE CTATUCTUYECKOE
pacnpeneneHue. HallTu HECMEIIEHHBIE OLICHKM MaTEMATHYECKOTO OXHUAAHUS U
JUCIIEPCUM T€HEPATbHON COBOKYIMHOCTH, MOCTPOUTH CTATUCTHUYECKYIO (DYHKIUIO
pacrpeneneHusl.

3amaya 7. Ilo pgaHHBIM  BBIOOPKM  COCTAaBUTh  CTaTHUCTHYECKOE
pacnpenenenue. [locTpouTs rUCTOrpaMMy 4acToT, rpadvK HAKOIUJICHHBIX YacTOT.
BblunCIUTh HECMENICHHBIE TOYEYHBIE OLEHKM MapamMeTpoB TE€HEPATbHOU
COBOKYITHOCTH.

Bapuanr 1

1. YCTpoiicTBO COCTOMT M3 3 3JIEMEHTOB, PabOTAIOIIMX HE3aBUCHUMO.
BepositHocTi 6e30TKa3HOM paboThl (32 BpeMs t) MEpBOTrO, BTOPOTO U TPETHETO
3JEMEHTOB COOTBETCTBEHHO paBHbI 0.6, 0.7, 0.8. HailTu BepoATHOCTH TOTO, YTO 3a
BpeMsl t 6€30TKa3HO Oy IyT paboTaTh TOJILKO JIBa DJIEMEHTA.

2. B nepBom smuke copepxkutcs 20 neranei, u3 HUX 15 cTaHOApPTHBIX.
Bo Bropom 30 neranei, 3 Hux 24 crangapTtHeiX. B Tpetbem — 10 neranei, n3 HuX
6 cranmapTHbeIX. HailT BepOSITHOCTH TOTO, UTO CIy4alHBIM 00pa30M H3BICUEHHAs
JleTajb CTaHIapTHAs.



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

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

0, X <1,
5. Fy (X)=9x-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.
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8,8; 6,2; 9,6; 10,1; 10,8; 5,9; 13,6; 12,9; 12,4; 8,3
Bapuanrt 2.
1. JIBa wumcTpebuTenss OJHOBPEMEHHO aTakyloT OoMOapIupOBIIHK.

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

2. Hekrto, 3a0myauBIIMCh B JieCcy, BBIIIEN Ha MOJSHY, OTKyAa BEJIO 5
nopor. M3BecTHO, 4TO JJisl pa3IMUHbIX JOPOT BEPOATHOCTH BBIXOJA U3 JIEca 3a Yac
cooTBeTCTBEHHO paBHblL: 0.6, 0.3, 0.2, 0.1, 0.1. Onpenenuts BEpOATHOCTH TOTO, YTO
3a0JTy AMBIIUNACS TIOIIEI 110 MEPBOM 10pore, €Clii U3BECTHO, UTO OH BHIIIET U3 Jieca
yepes vac.

3. B HekoTopoM cemerictBe 8 neTel. BeposSTHOCTh pOKIECHUS MAJIbUYNKA
uiu aeBoyku pasHa 0,5. HailTu BeposITHOCTb TOTO, YTO a) uMeeTcs 4 MaJlbunka u 4
JIEBOYKH; 0) YMCIIO0 MATTBYMKOB 3aKITIOYEHO MEXKITY 2 1 6 (BKIIOYUTENHHO).

4 X -5 2 6 7 9 11
' p 04 03 01 005 005 01

0, X <0,

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

1, X>3.
6. 12; 13; 10; 11; 12; 9; 11; 13; 14; 15; 15; 12; 12; 10; 11; 9: 8; 7; 7: 7.
7. 1:5:5;:14; 12,3;: 9.1; 10; 4,7;: 5,1; 5,3;: 4,9; 3,8; 10,7; 11,3; 11; 5,8;
45:26:74:58

31:45:77:83:8:9,2:4:9,4:6,7,6:;8:84:3,7:29:41:7,3:5:8,2;9;: 10
11; 13,5;12,9; 12,5; 11,6; 11,4; 10,1; 12,8; 5,1; 9.

Komnoksuym.
Teopernueckue BOIIPOCHI 1JIs1 KOJIJIOKBUYMA:
1. Marpuna, pasMepHOCTs Marpulibl. JIMHEWHBIE JOEUCTBUS Ha

MaTpULIAMH.



[IpousBenenue Marpuu. TpaHCIIOHUPOBAHHUE.

Omnpenenurens maTpulbl. CBONCTBA ONPEIETUTEIS.

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

KosumHeapHble BEKTOPBI, KOMILJIAHAPHBIE BEKTOPHI.

[Tpoexkuus BekTopa Ha uucio (ompeneneHue, Qopmyna IS
BBIUMCIIEHUS] IPOEKIMH, CBOMCTBA).

Noakowd

8. CkansipHoe TPOU3BEIACHUE BEKTOPOB, €r0 CBOWMCTBA. YTOJ MEXIY
BekTOpamu (hopmyra).
Q. BekTopHOe TpoW3BENEHUE BEKTOPOB, €ro cpoiicTBa. Dopmyina s

BBIYHCIICHUS] BEKTOPHOTO MTPOW3BE/ICHH S, BEIYMCICHUE TIIOMIATIECH.

10. CwmemranHOe MPOM3BEICHHUE BEKTOPOB, €ro cBoicTBa. dopmyna s
BBIYHCIICHHS] CMEIIIAHHOTO TTPOM3BEICHNS, BEIYMCICHHE 00HEMOB.

11. Ilpenen 4yuCIOBOM MOCIENOBATEIBLHOCTH, TIpee QYHKIIUH.

12. 3amedarenbHbIC PEICTHI.

13. DOKBHUBaJIEHTHOCTH.

14. TlpousBoaHas GyHKIHUU OJHOU MTEPEMEHHOM.

15. IlpaBuna nuddepeHupoBaHus.

16. Tabnuia mporu3BOAHBIX OCHOBHBIX 3JICMEHTAPHBIX (DYHKITHM.

17.  duddepenuupoBaHue CI0KHOU QYHKIUH.

18. IlpunoxxeHus MPOW3BOTHON: HAXOKICHUEC HHTEPBAIIOB MOHOTOHHOCTH
GyHKIIMHA, HAXOXKICHWE SKCTPEMYMOB, YpaBHEHHE KacaTeIbHOW K Tpaduky
(GyHKUIHU.

19. HeompeneneHHbIN HHTETPAIL.

20. TaGnwuia nepBooOpPa3HBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHIA.

21.  CaoiicTBa HEOMPEICICHHOTO HHTETpAIA.

22. ®opmysa MHTETPUPOBAHUS IO YACTSIM.

23.  OmpejeneHHbIA UHTETpal.

24.  CoiicTBa omnpeIeJICHHOTO HHTETpaa.

25. Brruucnenue miomianen miockux (GUryp, BEIYUCIECHUE JIMHBI IyTH C
MTOMOIIIBIO OTPEACIICHHOTO HHTErpaa.

26. DOyHKIHMHU HECKOJBKHUX MEPEMEHHBIX.

27. BpluuciaeHue 4acTHBIX MPOU3BOIHBIX.

28. I'pamueHrt.

29.  OcHoBHbIE POPMYITBI TEOPUHU BEPOSTHOCTEH.

30. JluckpeTHble W HEMpPEpBIBHBIC CiydaliHble BeJWYUHBI. (OCHOBHBIC
3aKOHBI PaCpPEICTCHUS U MX YUCIIOBBIC XapaKTEPUCTHKH.

TecToBbIC 3alaHvs OJI1 KOJIJIOKBUYMa.
1.

Jansl Toukn A(—1;4;6),B(0; 1; 5),C(—3;1; 1). Beruncanre ckaJasipHOE IPOU3BEICHHIE

AB - CB.




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

3.
Haiinure koopauHaThl BEKTOpa AB.

1

Y
A
2 = 1 2 3 4 T
\“B

1
« (6; —1) [(2-1) [(=1;6) (& 1)
4.

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

(arcsinx)’ = — (@) =a*

9.

Brruucinte npoussoanyro Gpynkiuu y = cos(5x2 — 10).

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




10.

BorunciauTe mpousBoaHyo GyHKIMH y = x> - sinx.

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

11.

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

12.

Ha pucynke uzo0pasken rpaduk npousBoaHoi pyukuuu v = f(x). Onpenenure mo rpapuky
KOJIMYECTBO KPUTUIECKUX TOUEK QyHKImK y = f(x).

12.

Ha pucynke m3o6paxen rpaduk npousBoanoi ¢pyHkuun y = f(x). 3anummre HHTEPBAIbI
Bo3pactanus GyHkuuu y = f(x).

y=f'(x)

13.




Ha pucynke u300paxeH rpadguk mpou3BoaHol GyHkuuu y = f(x). 3anuiimre HHTEPBaIbI
yobiBanus GyHkuun y = f(x).

4

-2

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

OtmMmeThTe BCE BCPHBIC CBOMCTBA ONPCACIICHHOI'O UHTETpajia.

[ feodx = [ fx)dx

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

[P f(x)dx=C- [”fx)dx, C — const

J; fdx=0

17.

Brraucnure miomanp miockoi GUrypsl, n300paxeHHON Ha PUCYHKE.




y=a’+1

18.

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

19.

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

20.

Borurcnute miomans miockoi GpUrypsl, n300paxxeHHON Ha PUCYHKE.

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

JlJ1st MpOMesKyTOYHOM aTTeCTAllUN:

TeopeTnueckne BOMPOCHI K IK3aMEHY:

MaTtpuusl U onpeaeauTe T u

[Tonstue wmartpuubl. PasMepHocTs Marpuipbl. [luaroHanbHas MaTpuua.
Enunnunas matpuna. Jleiicteust Hag matpuuamu. CeorictBa. [IpaBuiio yMHOXKEeHUs
Matpull. TpaHcrioHnpoBanue maTpull. CBoiicTBa J€HCTBUI HaJ MaTPULIAMH.

Onpenenutenu. [opsinok onpenenurens. @opmyia pa3noKeHHs O CTPOKE
(cronbiy). CpoiictBa ompenenutens. HeBwipokaenHas matpuiia. Beraucienue



oOpaTHOI MaTpuibl (10 anropuTmy, MmetogoMm JKopmana-I'aycca). Panr matpuist
(1Ba crmoco0a BRIUUCIICHHS paHTa MATPHUIIbI).

CucremMbl JJUHEHHBIX aJIre0panyecKux ypaBHEeHUH

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

AHaJIMTHYECKAs TeOMeTPHUA

IIpsamoyrospHass ©  TOJSIpHass  CHCTEMBI  KoopAauHar.  Dopmylisl,
CBSA3BIBAIOLIUE MPSIMOYTOJIBHBIN U MOJISPHBIE KOOPAUHATHI.

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

VYpaBHEHHE IIIOCKOCTH B IpocTpaHcTBe. HopmanbHbld BeKTOp. OCHOBHBIE
BUJbl YpPaBHEHUI IIJIOCKOCTU: OOIllee YpaBHEHHE, YpaBHEHUE ILJIOCKOCTH,
IPOXOJSIIEH Yepe3 TPU 3aJaHHbIE TOYKH, YPABHEHHE IUIOCKOCTH, IPOXOISAIIEH
yepe3 3aJaHHYK TOYKY MNEPHEHAUKYISAPHO 3aJaHHOMY BEKTOpPY, YpPaBHEHUE
IUVIOCKOCTH B OTpe3KaxX, HOPMAJIbHOE YypaBHEHUE IUIOCKOCTH (HEO0OXO0IUMO
3amMcaTb CaMH YPaBHEHUS M CMBICI X MMapaMeTPOB). YTOJI MEX]Y IIIOCKOCTSIMHU,
YacCTHBIE caydan. PaccTosiHrE OT TOUKM 70 INTIOCKOCTH.

VYpaBHeHue mpsAMoil B npocTtpaHcTBe. Hampapnsrommuii BekTop. OCHOBHBIE
BU/IBl YPaBHEHUM TIPAMOM HAa IUIOCKOCTH: KAaHOHHMYECKOE ypAaBHEHHE,
[ApaMETPUUYECKUE YPAaBHEHHMS, YPAaBHEHUE MPSIMOM, MPOXOASUIECH Yepe3 MIBE
3aJlaHHbIE TOYKH, OOIIME ypaBHEHUsS NPAMON (HEOOXOAMMO 3alucaTh CamMu
YpaBHEHUSI U CMBICI UX MapameTpoB). YTOJI MEXIY NPSIMBIMH B TPOCTPAHCTRBE,
YIOJI MEXAY IPSAMOU U TIIOCKOCTBIO.

Kpusbsie BTOporo mnopsnka. KaHoHWueckue KpHUBBIE BTOPOIrO MOPSKA:
OKPYHOCTb, dJUTHIIC, TutiepOoIIa, mapadosia (BbIBOI ypaBHEHUH).

penena pyHkumnu

IIpegen ¢ynkuuu B Touke. IlepBwlii 3amedarenbHblil Openen. Bropoit
3aMedaTeNbHbIil  Tpeaesl. OKBUBAJCHTHbIE OECKOHEYHO Malible  (DYHKIUU:
ONPENIEJICHNE, OCHOBHBIE SKBUBAJIEHTHOCTH.

IIpousBoanas pyHkuumn

Onpenenenue NPOU3BOAHOM, €€ T€OMETPUUECKHN CMBbICH. DOpMybl IJis
BBIYMCJIEHUS TPOU3BOJHOM CYMMBI, Pa3HOCTH, IPOM3BENCHHUS, YACTHOIO JBYX
¢bynkiuit.  IlpomsBognast cnoxHod — QyHkuuu. Ilpouzeoomsvie  0CHOBHBIX
anemeHmapuelx @yukyui (3HaTh HaW3ycTh!). BeIBOA (GopMyn sl BeIUUCICHUS
MPOU3BOIHBIX CIEAYIOMUX (PYHKIMI: x", cosx,sinx,a”. [IpousBonHas ¢GyHKINH,
3aIaHHON napaMeTpUYECKH. Jlorapudmuyeckoe muddepeHnmpoBaHue.
[Ipon3BoIHbBIE BHICIIUX MOPSAKOB.



punoxenus npousBogHoii. Hccienopanue (PpyHKUuil nmpu mnoMoLIu
MPOM3BOJIHBIX

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

HeonpeneneHHbI MHTErPaJI

[lonarue HeonpeneneHHoro wuHTerpaga. (CBOMCTBA HEONPEAEIEHHOIO
uHTerpana. ®opMmyrna UHTErpUpPOBaHUA TO YacTsIM. Tabnuya unmezpanog (3HATb
Hau3yCTh!).

OmnpenesieHHBI HHTETPAJ

[lonsiTue ompeneneHHOro MHTErpaia. I'eomeTpuyeckuii cmbica (TUIOMIAAb
KpuBosvHeHHOM Tpameuun). @Dopmyna Heiorona — JleiiOnuna. OcCHOBHBIC
CBOICTBa oIpenesieHHOoro uurerpayia. opmyna UHTETPUPOBAHUS TIO YACTIM IS
OIPEJEIICHHOI0 HHTErpaJIa.

DOyHKINH HECKOJBKHX IePeMEeHHBIX

Onpenenenne @HII. YacTtHble MPOW3BOJHBIE MEPBOTO Mopsnka. YacTHbie
IPOU3BOJHBIE BBICIIUX NMOpAAKOB. IlonHbll nuddepennman nepBoro U BTOPOro
nopsaakoB. JuddepennupoBanue HesIBHOM PYHKIMU. DKCTPEMYMbl (GYHKIUN ABYX
nepeMeHHbIX. HeoOxoaumoe ycnoBue skctpemyMa ((hopMyIupoBKa), 10CTATOYHOE
yclioBUE dKcTpeMyMa ((hOpMyITHpOBKa).

JAu¢ppepeHunanbHbie ypaBHEHUS

OO6uuit Buj, od1iee pemieHue, oomuii naterpain. YactHoe penieHue. 3agaya
Komm. YV nepsoco nopsoxa: ypaBHEHUsI C Pa3JeisSIOMIMMUCA TEPEMEHHBIMH,
OJTHOpOJHBIE Au(depeHnanbHble YpaBHEHHUS], JIMHEWHbIE, YpaBHEHUs bepHyuiu,
ypaBHEHUS B MOJHBIX AUQdepeHnmanax (KaHOHMYECKUI BUJ, METOJbl PEIIEHUs
KQ)KJIOTO TUIA YPAaBHEHHH ).

Jluneitnpie onmHopoaHbie auddepeHimanbabie  ypaBHenus |l mopsiaka.
Crpykrypa obmero pemenns JIOIAY |l  mopsaka ¢ IMOCTOSHHBIMU
koddurmenTamu. XapakTepuCTUUECKOE ypaBHEHUE, BUJ OOIIETO PEIICHUS st
KaXJ0T0 U3 ciaydaeB (D >0, D=0, D<0). OOuuii BUa JMHEHHOTO HEOJHOPOIHOTO
AY 1l nopsnka. Ctpykrypa obuiero pemenus JIHAY |l nmopsaka. Teopema o
HAJIO)KECHUU PELICHUMN.

Teopusi BeposiTHOCTEH

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

Onpenenenus BEPOSITHOCTH: KJIACCHYECKOE, reoMerpuyeckoe. CBouCTBa
BEPOSITHOCTH.

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

JIucKkpeTHbIe, HENpPEPBIBHBIE CIy4YalHbIE BEJIWYMHBI. Pacnpenenenue
CiaydanHblX BenuuuH. DyHKIMSA pacnpeneneHus IUCKPETHOM W HENMPEPBIBHOU
ClIly4ailHbIX BequyuH. DopMmylia [ BBIYMCIECHHS BEPOATHOCTH IOMAJAHMS
CIIy4allHOM BEJIWYMHBI B HHTEPBAI. [IIOTHOCTH BEPOATHOCTEM HENPEPHIBHOM
CIIy4yallHOW BeM4HMHbI. CBOMCTBA MNIOTHOCTH.



MaremaTtuueckoe oxxumaHue. CBONWCTBA MAaTEMATHYECKOIO OKHIAHUS.
Hucnepcusi. CpoiictBa aucnepcuu. CpegHee KBaJpaTUUeCKOEe OTKIOHEHUE.
dopmysbl i1 BBIYMCICHUS MaTEMaTHUYECKOTO OXHUAAHUS W JUCIICPCHUU IS
JMCKPETHBIX U HETIPEPBIBHBIX CIIyYalHbBIX BEIUYHH.

MaTtemaTH4yecKasi CTATUCTHKA

Bribopka.  Cratuctuyeckoe pacmpeicieHue. BapuallMoHHBIA — psi.
['mcrorpamma, rpaduK HAKOIUICHHBIX 4YacTOT. OMIHUpUYecKas (yHKIUA
pacripenieneHus. TodyeuHble OILIEHKH MapaMeTpOB paclpeieieHus: BhIOOPOUYHOE
CpenHee, BRIOOpOYHAs AUcTiepcrs (MCIpaBieHHAas, HEUCIIpaBIeHHas ), BLIOOPOYHOE
CpeaHee KBaApaTHIECKOE OTKIOHEHUE.

3a1auu K 9K3aMEHY:
ba3oBas ci105KHOCTE:
1. Beruucnure onpeaeuTeNh YeTBEPTOrO MOPSIIKa:

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

x —4y+2z = -1,
3x —y+2z=0.
3. 3amaun 1Mo aHATUTHYECKON T€OMETPUH Ha TIOCKOCTH U B IIPOCTPAHCTBE:
3.1 CocraBbTe ypaBHEHHE MPSIMOU, TPOXOSIICH Yepe3 TOUKY A(1, 3) mapajieIbHO
psAMOit 1,, eciii mpsimMast I, MPOXOAUT Yepe3 TOUKU M, (—3,5), M, (1, —2).
3.2 CocraBpTe ypaBHEHHE IUIOCKOCTH, TMPOXOIAIIEH  dYepe3  TOUYKHU
A(1,3,0),B(-2,4,1),C(2,0, —3).
3.3 HaiiguTe TOUKy mepeceueHus mpsMoii [ 1 TIIOCKOCTH ()
x—1 y+2 z-1
b =3 =71
0:3x—4y+z-5=0.
3.4 CocraBpTe KaHOHMYECKHE YpaBHEHHs TpSIMON [, 3aJaHHOW OOIUMU
YPaBHEHUSIMH:

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

4. TuddepenurpoBanue GyHKIMHA OJHOU MEPEMEHHON

4.1. Haligute mpOM3BOIHYIO CIOXKHOW (PYHKITUU Y



y:cos(3x2+ex); y =arcsiny/3x—1; y:L ;¥ =logy x-(5+\/e7).
(3@ +et)

4.2. Haitnute npou3BoAHYyI0 (DYHKITUN y'X, 3aJIaHHOMW MMapaMETPUUECKHU:
X = arctgt,

1
1412

X = Cos°t, {X =Int,

y=vt |y=

y:sin3t;

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

5.1. Haiigute yacTHbIC MPOU3BOAHBIE (PYHKIIMH:
z=x3+4x?y—y3 z=In (x> +y?), z = (x* —2y*)3, z = /1 — 4x2 + 1053,

z =sin?(8x—2y), Z= Y,
X

5.2. HaiiguTe 9acTHBIC HpOI/I3B0)j[HBIe q)yHKuI/H/I 3aJIaHHOM HESBHO:
e’ +cos(x + y) xyz =0, HAlTH Z, z

6. HeonpeneneHHslit HHTETpa

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

X5+ X+2 X+2 X+1 X+4
dx, ————ax,; , — X,
JX(X‘Z)(X_“) ’ Ix(x2—3x—4) " J. 2 I(x—l)(x+2)2 "
I X+5
2+4x+13

6.2. BpluncnuTe — HeEompeneNeHHBIM ~ WHTErpall,  HMCHOIb3yd  (opmyiy
VHTETPUPOBAHUS 110 YACTSM:

'[(3x+5)c052xdx; I(Zx—?)e3xdx; I(3x2+x)lnxdx.

6.3. Beruncnure HeonpeaeaeHHbI UHTETPaJl OT TPUTOHOMETPUIECKON (PYHKITUU:
'[sins X C0s2 Xdx ; jsinz xcos? xdx .

7. Jlns ydactusi B CTyACHYECKHUX OTOOPOYHBIX COPEBHOBAHUSAX OTOOpPaHO W3
NepBOM Ipymnmbl Kypca 4 CTyjAeHTa, U3 BTOPOH — 6 CTYJIEHTOB, U3 TpPETheh — O.
BepoaTtHOCTH TOTO, 4TO CTYAEHT M3 NEPBOM, BTOPOU M TPETHEN I'PYIIN MOMAAET B
COOpHYI0 MHCTUTYTa, COOTBETCTBEHHO paBHbI 0,9; 0,7; 0,8. OnuH 3 0TOOpaHHBIX
CTYJEHTOB B HUTOre nomnan B cOopHyr. KakoBa BEpOSTHOCTH TOrO, 4YTO OH
MPUHAJIeXKAN K IEpBOM rpymme?

8. Pacnpenenenue ciayyailHoM BenuuuHbl X 3aaaHo Ttabnuieil. Haittu dyHkuuio
pacnpeneneHus, noctpouth €€ rpaduk. Halith matemaTmdeckoe OXUIAAHUE U
JIUCIIEPCUIO CIIyYallHOW BEJIMYMHBI X .

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




[{oBrINIEHHAS CITOKHOCTD:

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

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

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

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

3x; — 7x5 +4x3 + bxy, = —11,
7x1+ 2x; —x3+ 11x, = 6.
3. [Ipunoxxenus mpou3BOAHON PYHKITUU OJTHON EPEMEHHOU
HalimuTte wuHTEpBajgbl MOHOTOHHOCTH, OKCTPEMyMbl (GYHKIMA U HHTEPBAJIbI
BBITYKJIOCTH (DYHKIMU: y = 2In (ﬁ) - 3.
4. ITpunokeHus YaCTHBIX MPOU3BOIHBIX
HaitnuTe sKkcTpeMyMbl QYHKIHU: 7 = —x2y + Xy + 4xy
5. [IpunosxeHus onpeaeneHHOro HHTErpaia
5.1. Beraucnure JyMHY AYTH KPUBOH, 3aJaHHON MapaMeTPUIECKUMH YPaBHEHUSIMH
x =4(2cost—cos2t),
y=4(2sint—sin2t), 0<t<ur.
5.2. Bpuucaure miomanas (UTYphl, OTpAaHUYEHHOM TpadukamMu QYHKITHMA
1/x
e
y=—, y=0, x=2, x=1
X
6. CnydaiiHas BenmuunMHa X 3amaHa (yHkmueil pacnpenenenus F, (x). Haiitu

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

0, x<0 0, X <~2

2 2

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