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1. Menu 4 3aja4uu JUCHHUILIMHBI

Ilenbro MaTemMaTHueckoro obpa3oBaHusi OakasaaBpa siB/sieTcss: 00ydyeHHe CTyJeHTOB OCHOBHBIM
TIOJIOKEHUsIM M MeTO/laM MaTeMaTHKW, HaBblKaM ITOCTPOEHUsS MaTeMaTUYeCKHWX [[0Ka3aTelbCTB
MyTeM JIOTUUYECKUX PacCy>KAeHUM, MeToJjaM PelleHus 3aziay.

3ajauaMM UW3y4yeHUs [AWUCLWIUIUHBI SIB/IsieTCsl OOydyeHWe CTYJeHTOB  OCHOBHBIM
MaTeMaTUYeCKUM MeTo/laM, MX 3HAaKOMCTBO C Pa3/IMUHBIMM TIPWIOKEHUSIMM 3TUX METOJIOB K
PeIleHHI0 MPaKTUYeCKUX 3afiad, Jesias TP 3TOM YIIOp Ha Te pasfesbl MaTeMaTHKH, KOTOpble B
COOTBETCTBUM C Yy4eOHbIMU TUIaHAMH WMEIOT Ba)KHOE 3HauyeHWe [jisi TOTO0 WA WHOTO TPOQuUIIs
TIOATOTOBKM OaKasiaBpoB.

2. MecTo JUCIUILUIMHBI B CTPYKTYype 00pa30BaTe/IbHON NPOrpaMMbI

MaremaTrKa OTHOCUTCSE K 00s13aTe/IbHOM YaCTH AUCLIUMILIMH yUueOHOro riaHa

OCHOBOI1 OCBOEHHS IaHHOH yueOHOM JUCLUIUIMHBI SIBJISIeTCS IIKOJIBHBIN KYPC MaTeMaTHKH.
O/leMeHTbl HEKOTOPBIX pa3[e/ioB MaTeMaTWKH, W3yyaeMbiXx B By3e (JMHeiHas anre6pa,
muddepeHiaibHOe ¥ UHTErpabHOe UCUMC/IeHUst GYHKIMKA OHOM IepeMeHHOM, aHaTUTHUeCcKast
reoMeTpusi), 3a/I0)KEeHbI B IIKOJILBHOM KypCe MaTeMaTHKH; 3HAaHHe 3THX 37IEMEHTOB 00s13aTebHO
Kak Jjist yrJIyO/IEHHOrO M3yUeHHUs YKa3aHHBIX pa3/ie/ioB MaTeMaTHUKU B By3e, TaK U [iJisi OCBOEHMUs
TAaKUX Pa3JesoB, H3yueHHe KOTOPBIX TIPeJyCMOTPEHO TOJBKO B BBICIIEH MaTeMaTHhKe
(muddeperiasbHOe HUcurcaeHre (QYHKIUHA HECKOJIBbKMX IepeMeHHbIX, auddepeHiiaibHbie
ypaBHEHHs], BBIUMC/IEHWE UKMCIOBBIX XapaKTEPUCTHK CAyYalHBIX BEIMUYMH, WCII0/Ib30BaHKe
MaTeMaTHYeCKHUX MeTO/[0B 00pabOTKM CTaTUCTUUECKHMX [JAHHBIX U IPYTHe).

[aHHast AUCLUTUTMHA SB/ISIETCS TIPE/IIeCTBYIOIeH /I C/IeYIOIUX eCTeCTBEHHOHAYUYHBIX U
o011eripoeCcCHOHaNbHBIX  YUeOHbIX —JUCIUIUIMH, T[IPeAyCMOTPEHHBIX B yueOHBIX IJIaHaX
crielManbHOCTel HampaBieHus: «CTaHaapTU3alus U Metposiorusi»: PU3nka, NHpopmMaTuKa,
MexaHuKa, rVI,D,paBJ'II/IKa n rnagpasjanydeckmne MalluHbl, 3J'IeKTpOTeXHVIKa n
3J1eKTPOHUKa, TexHun4yeckas TepMoonHaMmnMKa W TernJjaoTexHuka, OcCHOBbI
MHXXEHEPHOIro NPoeKTMNpPoBaHMA.



3. IlepeueHb IUIAHMPYeMbIX Pe3y/IbTaTOB O0y4YeHHs MO JUCLHUILINHE

(Moay/10), COOTHECEHHBIX C MHUKATOPaMM AOCTH)XXeHUSA KOMIIeTeHIMH

Tabnwuia 1
Kopg mo ®I'OC NupukaTopbl AOCTHKEHUS Ilnanupyemsbie pe3y/bTarhbl
o0yueHHMs TO /JUCLHILIHHE
(3YB)
Oo6menpodeccnoHa/bHbIE
OIIK-2 Cniocoben OIIK-2.1. [IpumeHsieT 3HATh:
TIPUMEHSITh MaTeMaTUuUeCKUi armapar - aHA/UTUYeCKyH TeOMeTpUI0 U
COOTBETCTBYHOIIUM rccaefioBaHust QyHKIIWM, JIUHEeNHYO0 anreopys;
¢busuko- JTMHEWHOMU anreOphl, MoC/ieZlIoBaTeTIbHOCTA U PSAJBI;
MaTeMaThueCcKuit nvddepeHIMaNIbHOTO U byHKLIMU KOMIL/IEKCHOT'O
amrapar, MeTO/Ibl HHTerpabHOT0 UCUUCIeHUS, repeMeHHOTr0; TeOpHI0
aHanu3a u psifioB, AuddepeHIMaIbHBIX BepOSITHOCTeM u
MO/Ie/TUPOBaHUs, ypaBHeHHUM, Teopun QyHKLWN MaTeMaTUUeCKyI0 CTaTUCTHUKY.
TEeOpPeTUUeCKOro 1 KOMIIJIEKCHOTO TTepeMeHHOr 0, yMeTb:
9KCTMIePUMEHTA/TbHOTO | UKC/IEHHBIX METO/IOB. - TIpUMEHSTh (U3UKO-MaTeMaTU-
HCCJIeIOBaHUS MpU OIIK-2.2. [IeMOHCTpUpYyET yeCcKue MeTOAbl JJs1 peLleHus
pellieHun MoHUMaHue (HU3UUeCKUX SIBJIEHUN | TeXHUUeCKHUX 3ajau C
npoecCcrOHaNTbHBIX Y TIpYMeHsIeT 3aKOHbI MeXaHUKH, | IPUMeHeHUeM CTaH/JapTHBIX
3ajau. TePMOJVUHAMUKHY, 37IEKTPUUECTBA | MPOrPAMMHBIX CpeJICTB;
Y MarHeTH3Ma, ONTHKH.. MIPUMEHSITh BEpPOSITHOCTHO-
OIIK-2.3. BeirosiHsger CTaTUCTUYECKWH TIOAXOZ, TpH
MO/le/TMPOBaHue CUCTEM pellieHUM TeXHUYeCKUX 3a7au.
aBTOMAaTUUYECKOTO B/Ia/leTh:
pery/ivpoBaHuUs. - HaBbIKaMH TIPUMeHeHHs1 3HaHUH
10 MO/Ie/IMPOBaHUIO K pelleHUI0
MIPUK/IaJHBIX 3a7iau APYTHUX
ob1enpodeccuoHaTBHBIX U
CreLMaIbHbIX JUCLIMIIIVH,
BJIa/IeTb MeTO/laMH
VICTI0/Ib30BaHKUsI MaTeMaTUUeCKUX
MeTo/[0B 00paboTKM
9KCIePUMEHTAa/IbHbIX.

Tabnwmua 1



4. O0bpeM JUCHUIIMHBI U BUIbI y4e0HO! padoThI

Tabnwuiia 2

Buapl yueoHo#

Bcero u/3.en.

Pa30uBKa 1o cemecrpam

pabotbi 000 | 300 000 300

1 2 3 1 2 3

17-0-17 | 16-0-16 | 17-0-17 | 10-0-10 | 10-0-10 | 10-0-10
Konraxtnas pabora | 5o | eo19 | 6819 | 64/1,8 | 68/1,9 | 2005 | 2005 | 2005
(Bcero uyacoB)
B Tom uucie;
JleKLu 100/2,8 | 30/0,8 | 3409 | 3209 | 34/0,9 | 1003 | 1003 | 10/0,3
TpakTiyeckue 100/2,8 | 30/0,8 | 34/0,9 | 3209 | 34/0,9 | 1003 | 10/0,3 | 10/0,3
3ausaTug [13
Camocrosrenbhast | 415103 | 550121 | 13838 | 13638 | 13838 | 184551 | 184551 | 184551
pabora (Bcero)
B Tom uucie;
BemoHerine 84/2,3 28/0,8 | 28/0,8 | 28/0,8
nucbMeHHou CP
IToaroroeka k KP no
py6esKHOi 84/2,3 28/0,8 | 28/0,8 | 28/0,8
aTTecTalyu
V3yueHue BOIIPOCOB,
BBIHECEHHBIX Ha 66/1,8 | 228/6,3 | 22/06 | 2206 | 22/0,6 | 76/2,1 | 76/2,1 | 76/2,1
CEIMOCTOHTETIBHYI'O
paboty
ITogroroBka K
NPaKTHYeCKHM 88/2,4 | 162/4,5 | 30/0,8 | 28/0,8 | 30/0,8 | 54/1,5 | 54/1,5 | 54/1,5
3dHATUAM
TozroToska K 90/2,4 | 162/45 | 30/0,8 | 30/08 | 30/0,8 | 54/1,5 | 54/1,5 | 54/1,5
9K3aMeHy
Buj oTyeTHOCTH IK3. IK3. IK3. 3au. JIK3. IKk3. 3au. JK3.
O6masn 61214 | 61214 | 206/5,7 | 200/4,1 | 206/4,2 | 204/5,6 | 204/4,1 | 204/4,3
TPYA0E€MKOCTh

17 17 5,7 5,6 5,7 5,7 5,7 5,7




5. CopepxaHue y4eOHOM M CIMILTHHBI

5. 1. Pa3aenbl JUCIMIUIAHBI U BUJbI ayJUTOPHBIX 3aHATHH

Tabmmiia 3
No HaumMmenoBanue pa3aena Yacel JIeKIMOHHBIX Yacel NpaKTHYECKHX Bcero
/N | JUCIUIIMHBI 10 ceMecTpaM 3aHATHH 3aHATHH yacos
020 | 330 020 | 3d0 0®0 | 3@0
1 cemecTp
1. | JluHeliHas anrebpa 6 2 6 2 12 4
9. O/1eMeHThbI BEKTOPHOU 4 7 4 ? 8 4
ayreOpbI
3. | AHa/mMTHyecKasi reoMeTpusi 6 2 6 2 12 4
4. | Teopus npezesnoB 8 2 8 2 16 4
IuddepentranbHoe
5. | ucumciieHve (PyHKIMM OJTHOM 10 2 10 2 20 4
repeMeHHOMN
Bcero: 34 10 34 10 68 20
2 cemecTp
OuddepeniiransHoe
1. | ucurcnenve GyHKUMN 6 3 6 3 12 6
HECKOJIbKMX NepeMeHHbIX
3 NHuTterpansHoe I:ICqMcneHHe 5 16 4 16 4 32 8
GYHKI[MM OJJHOM TlepeMeHHOM
3, HuddepenimanbHbie 10 3 10 3 20 6
ypaBHeHUsI
Bcero: 32 10 32 10 64 20
3 cemecTp
L KpaTHble, KpyBO/IMHElHbIE U 17 6 17 6 34 12
MOBEPXHOCTHbIE MHTErpasbl
9. Teopus BeposiTHOCTEHN U 17 4 17 4 34 3
MaTemMaTUuecKasi CTaTUCTHUKA
Bcero: 34 10 34 10 68 20
Hroro: 100 30 100 30 200 60




5. 2. JIeKIjMOHHbIE 3aHATUA

Tabnuma 4

NeNe ni/m

HanmMmeHnoBanue
pasjena
JMCIIUTIMHBI

Copep)xaHue pas/eioB

1 cemMmecTDp

JInHelHan
anredpa

Ornpepenurenu 2-ro u 3-ro mnopsifka, UX cBoWcTBa. MuHOp u
anrebpaniueckoe JIOTIO/IHEHWE 37ieMeHTa onpefienuresisi. [ToHsTue 06
orpefiesuTesie N-ro rnopsjka. PemeHne cuctem JIMHENHBIX ypaBHEHUN
MetogoM Kpamepa. Ilonsitrue o Marpuie. Crio)KeHHe, yMHOKeHUe
MaTpull. YMHOXXeHVe MaTpHUl] Ha YMC/IO0. YMHOXeHHe [BYyX MaTpHL].
ObparHass MaTpuiia. MarpyyHasi 3anuMch W MaTpU4YHOe pellieHne
cucteM ypaBHeHun. Metog [aycca peleHusi cuCTeM JIMHEMHBIX
ypaBHeHUM

JJIeMeHTbI
BeKTOPHOM
aredpol

Bekropbl. JIvHelHbIe oriepaliiy Haf, BeKTopamu. JInHeliHast 3aBUCUMOCTb
Y He3aBUCUMOCTb BeKTOpOB. basuc Ha mockoctu. Ilpoekuysi BeKTopa Ha
ocb. KoopauHatel BekTOpa. CKassipHOe, BeKTOpPHOe, CMellaHHOoe
Mpou3BeieHUsT W MX CBoOWCTBAa. Hampapssitolle KOCHHYChbI BEKTOPOB.
["eoMeTprYeCKHi1 CMBIC/I BEKTOPHOTO U CMELLIaHHOTO MPOW3BeIeHUI

AHa/TuTHYeCKaa
reoMeTpus

AHanvTrueckass TeOMeTpUsl Ha IUIOCKOCTU. PasjviuHble ypaBHeHUs
npsiMoy IMHUM. ToYKa repeceueHus IBYX MPSMbIX, YTOJI MEeXIY JBYMsI
npsMbIMU.  KpuBbIe BTOPOro TMOpsiiKa: OKPY’KHOCTb,  3JUIMIIC,
ruriepbosia, mapabosia. YpaBHeHHe TIJIOCKOCTH, TIPOXOAsIIlell uepe3
JAHHYI0 TOUKY TIepreHJuKYJISIPHO JaHHOMY BekTopy. OO6iee
ypaBHeHVe IUJIOCKOCTH. YpaBHeHMe IIJIOCKOCTU B  OTpe3Kax.
PaccTrosiHve OT TOYKM [0 IUIOCKOCTH. YTOJI MeXJy IJIOCKOCTSIMH.
YcnoBusi napansielbHOCTM Y NepHeHAWKY/ISIPHOCTU  TIJIOCKOCTeM.
IIpsmass B mpocTpaHcTBe. KaHOHHWUECKOe U TapamMeTpuyeckue
ypaBHEHUsI TIPIMOM B TMPOCTPAHCTBE. YTOJ MeXAYy TNpSIMbIMU B
MPOCTPaHCTBe. YCJIOBUS MapaslyleIbHOCTA U TMepIeHUKYJ/ISPHOCTH
MpsSIMOM M TUIOCKOCTH. Touka MepeceyeHUsi MPSIMOM U TJIOCKOCTH.
[loBepxHOCTH 2-r0 TMOpsSiAKA M UX KAHOHWYECKHWe ypaBHEHUSIM:
JI/TTICOU/IbI, TUMepOo/IonIbl, TMapabo/oubl, I[WIMHAPBI  2-TO
TOps/iKa; KOHYC 2-T0 NopsiKa

Teopus
npeje/io0B

[lpepen ¢yHkuuu. beckoHeuHO Manble (YHKLUMA W WX CBOMCTBA.

beckoHeuHo Gosibiie GYHKIMKA W WX CBs3b C OECKOHEUHO MasTbIMU.

- 0 o

OcHoBHBIE TeopeMbl O TpeZenax. HeorpezneneHHocTell BUza 0w

o.0]

3aMeuatesibHble Tipefiesibl. CpaBHeHMe OeCKOHEUHO Masibix (DYHKIWH

[Tonsitue HerpepbiBHOCTH  (GyHKUUK. OJHOCTOPOHHUE TIpeJesbl.

CBoiicTBa (PyHKI[MM, HerpepbiBHbIX Ha CerMeHTe: OrpaHWYeHHOCTb,

CyllleCTBOBaHME  HaAuOOJIBIIEr0 Y HaWMEHBIero  3HaueHWH,
TIPOMEXXYTOYHbIe 3HaueHusl. TOUKY pa3pbiBa, UX KacCUdUKalus




[Tpor3BoJHbIE OCHOBHBIX 37eMeHTapHbIX (yHKuMNA. I[Ipou3BoaHas
dbyHKLMM, 3afiaHHON MapaMeTpryeckd. AuddepeHiyan GyHKLIUUA U ero
reoMeTpuueckuii cmbici. CBsi3b auddepeHiMaza € MPOU3BOAHOM.
WuBapuaHTHOCTL (PopMbl AuddepeHidana cnokHoM GyHKIMU. CBs3b
Mexay avddepeHIMPYyeMOCTbI0 U HellpephIBHOCTEIO. [Ipon3Bo/iHbIe U

Juddepennman | fuddepeHnansl  BbICIIMX — MOPAAKOB. OCHOBHBIE TeOpeMbl O
bHOE IuddepeHMpyeMbIX (yHKLUAX: TeopeMbl @epma, Posns, Jlarpanka,
HCYHC/IeHHe Komm. IlpaBuno JlomuTans U ero MCIO/Ib30BaHUe [JI1 PaCKpBITHS
¢yskuuu ogHoM | HeompeneneHHOCTeld.  UccnemoBanue  GyHKIMM € TIOMOIIbIO
nepeMeHHOU npousBofHOW. Touku 5sKcTpemyMa (yHKiuM. Teopema ®@epma.
HeobxoarMoe 1 ZOCTaTOYHOE YCIOBHS CYIIIeCTBOBAaHUS JKCTpeMyMa.
OtbickaHue HauOoJblIero M HaWMeHbIIero 3HaueHWd QYHKIMY,
muddepeHiipyeMoii Ha oTpes3ke. VccrefoBaHMe — BBINTYK/IOCTU
¢byukuun. Touku nepernba. AcumnToTsl rpaduka ¢yHkiuu. O61mas
CcXeMa uccie/joBaHus PYHKIUY U TIOCTPOeHusi eé rpaduka
2 cemMecTDp
@OYHKIUM HECKOJbKUX TepeMeHHbIX. O0/1acTh omnpesieneHus, JTUHUN
Tuddepenmman YPOBHS (PYHKLMM [ByX IlepeMeHHbIX. Ilpesien U HenpepbIBHOCTb
LH0e (yHKL[MM [IBYX [TIepeMeHHbIX. )
. YacTHble  MPOM3BO/HBIE. H(‘)'JIHI;II/I ,ELH(PFI)GPEHLIH&H U ero
byHKImii UCIO/Ib30BaHUe [yisi TIPUOMKEHHBIX pacuétoB. Haubosbinee u
HECKOIEKHX HauMeHblllee 3HaueHUs (PYHKLUMM [JBYX I1epeMeHHbIX B 3aMKHYTOU
N ——— obsactu. ITpousBopHasi 1o HaripaBieHuro. I'paguent. KacaTenbHas
IVIOCKOCTb W HOpPMaJb K TIOBepXHOCTH.  MeTos HauMMeHbIINUX
KBAaJIpaToB [ijisi 00pab0OTKM IKCIIePUMEHTa/IbHBIX JaHHbBIX
[TonsiTie mepBooOpa3Hoil. HeompenenéHHbII HWHTETpal W €ro
cBoiicTBa. Tabsuija Heorpeie/IEHHBIX UHTErpasioB. OCHOBHbIE METO/IbI
VHTETPUPOBaHUS:  HEMNOCPEeACTBEHHOE  HHTerpUpPOBaHHEe,  MeTO[,
No/IBeJleHus MoJ, 3HaK AuddepeHLirana, MeTO/, 3aMeHbl NepeMeHHOM,
WHTerprpoBaHue 1o YacTsaM. KomruiekcHble uncia. Anrebpanueckast
(opMa 3anvcy KOMIUIEKCHOTO 4uciaa. Mozynb U aprymeHT. [lelicTBUs
HaJl KOMIUIEKCHBIMUM YMC/IaMu. TpUroHoMeTpruyeckasi M IoKasaTesbHast
dbopmbl 3anmcu KomriekcHoro uucia. Popmyna Myaspa-Jlamiaca.
ITpesen uncnoBoM mnocnefoBarenpHOCTA. Yncno e. HaTypanbHble
norapumbl. Muorounensl. Teopema be3dy. OcHoBHas Teopema
anreOpel. Pa3nokeHWe MHOrouneHa Ha JIMHEMHbIe W KBaZlpaTHbIe
HNuTerpanbHoe o
HCaNCTeHITe MHOXUTeIH. I/IHTEI"PI/IPOBaHI/Ie palMoOHaNbHbIX  pobed.  Twurbl
byHKIMiE 0/HOM MPOCTEMNIIINX ,qpo6e1z1u U UX UHTerpupoOBaHue. MHTSFpHpOBaHHe
i’ paLMOHaMbHBIX Apo0eil MeToZioM pas3/ioKeHHs1 Ha TpocTekiiive Jpoou.
nepeMeHHOH

VHTerpvpoBaHue  MpOCTEMILIMX  HUPpPalMOHaNbHBIX  (YHKLUH.
VHTerpypoBaHve TPUTOHOMETPUUECKHX (YHKL[UM, YHHBepcalabHas
TPUrOHOMeTpUYeCKast MO/ CTAaHOBKa. 3a/lauM, PHUBOJSIIME K TIOHATHIO
ornpezenéHHOro UHTerpana. OnpeieIéHHbIN UHTErpaa U ero CBOMCTBaA.
dopmyna HetoroHa-JlelibHuIa. 3aMeHa mepeMeHHOU B OTpeZie/IEHHOM
vHTerpane. @opMysia UHTEIPUPOBAHUS 110 YaCTIM JIJIs1 ONPe/ie/IEHHOTO
vHTerpana. IlpunoxxeHusi omnpefenéHHOTO WHTerpasa: BbIYMCIEHHE
rouiaied TMIOCKUX (Uryp, BBIUMC/IEHWE [IWHbl [JyTH KpUBOM,
00BEMOB Ter.

Hecob6cTBeHHbIe UHTerpasbl. IHTerpaibl ¢ 6eCKOHEUHbIMU TIpe/iesiaMU
VMHTerpupoBaHusi. VIHTerpasbl OT HeOrpaHUUYeHHbIX (GYHKLUN




Juddepenuuan
bHbIE
ypPaBHeHHs

3agauu, nipuBo/sIMe K AuddepeHLMaTbHBIM ypaBHeHUsM. TeopeMa
CyLL[eCTBOBaHMS U eJMHCTBEHHOCTH pelleHust JJIs
IuddepeHIMaTBHOTO  ypaBHeHUs 1-ro mopsjka. YpaBHeHUss C
pasfieNioMMUCS  TepeMEeHHbIMH,  OJHOPOJHbIe U JIMHEWHbIe
ypaBHeHUs 1-ro mopsaka. [duddepeHianbHble ypaBHEHUs] 2-TO
nopsifika. OCcHOBHble TOHATHS. TeopeMa CyLeCTBOBaHHSI DeLIeHUS.
[Tpocrelilve ypaBHeHHUsl, [OMyCKalolje TIOHW)KeHHe Tops/Ka.
Jluneiible  audQepeHLManbHble  ypaBHEHMs1  2-TO  TOpsiJKa.
OrnpezienieHrie U CBOMCTBA. JIMHelHbIe OAHOPOJHbIE U HEOJHOPOJHBIE
ypaBHeHUs. TeopeMa O CTPyKType OOIL[ero pelleHusi JIMHEHHOTo
HEOJHOPOJHOrO  ypaBHeHus. Mertog  Jlarpawka.  JIvHeliHble
nuddepeHiManbHble ypaBHEHUS C TOCTOSIHHBIMU KO3(h@uijeHTaMu.
PemieHrie  OfHOPOZAHBIX  ypaBHeHU. PellleHe  HeOAHOPOAHBIX
nvddepeHianbHble YypaBHEeHUsI C TIOCTOSSHHBIMUA KO3 dHULIMeHTaMU C
MpaBOM YacThiO CrieldanbHOro Buja. [loHsiTHe 0 AuddepeHIIaTbHBIX
YPaBHEHHUSIX B YaCTHBIX MPOU3BOJHBLIX (ypaBHEHUsS MaTeMaTUuecKOu
bu3UKN)

3 cemMmecTp

KpartHusble,
KPHBOJ/IMHEHbIe
U
NOBEPXHOCTHHIE
HUHTerpasbl

[IBOVHOM WHTerpaj, ero CBOWCTBAa W BBbIUMC/EHUE CBeJEeHUEeM K
noBTOpHOMY. [ToHSITWE O TPOMHOM MHTerpase. 3aMeHa repeMeHHbIX
B KpaTHBIX UHTerpanax. KpuBo/MHeliHble MHTETPajibl, UX CBOMCTBA U
BbIurceHre. [ToBepXHOCTHbIe WHTerpasbl. [Ipuno)KeHusi KpaTHBIX,
KPUBOJIMHEWHBIX U TOBEPXHOCTHBIX UHTErPasioB

10

OcHoOBBI Teopuu
BepOSITHOCTeH U
MaTeMaTH4eCcKoMn
CTaTHUCTHKHU

O6mue mpaBWaa KOMOWHATOPWKH: TIPaBUIO CYMMBbI, TIPaBUJIO
ripou3BefieHusi. Boibopku 3/emMeHTOB. Pa3melljeHus], TMepecTaHOBKH,
couetanusi. CryvaliHble COOBITUSI ¥ OMepauu Haj  HHUMH.
HecoBmecTHble cobbiTus. [lonHasi rpymma rormapHO HeCOBMeCTHBIX
cobbrTuii. Kiaccuyeckoe ompezeneHre BeposiTHOCTH. CBOMCTBa
K/IaCCMUECKOM BEPOSITHOCTH. Y CJIOBHasi BepOSITHOCTb.  Popmysa
nosiHoU BepossTHOCTU. Popmyna bavieca. IToBTOpHBIE HCIIBITaHUSA.
buHomuansHOe pacnpezeneHue. dopmyJia Bepuynnu.
HauBeposiTHeliiee 3HaueHWe uYuQIa IOSIBIEHUs CoObITHSI.
JlokanbHas TeopemMa Myaspa - Jlariaca. Pacnipenenenue IlyaccoHa.
[TonvHoMmmansHOe pacripepenenue. CiayvaiiHas BenMurHa. PyHKIMSA
pacrpezenienusi. CBolicTBa (yHKLMM pacripefeieHus. JIucKpeTHble U
HelpephIBHbIE C/TyvaliHble BeMuuHbl. [110THOCTE pacnipesenenys, eé
cBoiicTBa. HopmasnbHbld 3aKOH pacrpefieneHus. HesaBucumbie
C/lyvaliHble BeJWYMHBL. UMC/IOBble XapaKTePUCTUKHU CIy4YalHbIX
Be/IMUMH. MareMaTuueckoe oxujaHuve, eé corctBa. KoadduumeHt
Koppensauuy, ero cBorcrtsa. (OCHOBHbIe NOHATHS MaTeMaTH4eCKOU

CTaTHUCTHKH: BBIOOpOYHAs COBOKYITHOCTE, reHepasbHast
COBOKYIIHOCTb, TIOBTODHasi BbIOOpKa, OecrioBTOpHasi BBIOODKA,
OTHOCHTE/TbHBIH TI0Ka3aresb BBIOOPKH. Oumbka

perpe3eHTaTUBHOCTH. ['eHepasibHasi cpeJHsist, BLIDOpOYHAs CpeHsIs.
YcroiunBOCTh BbIOOPOUHBIX CpefHUX. [loBepuTe/bHbIE WHTepBasbl
/11 OLIEHKM  MaTeMaTW4yecKoro  OXXWJAHUs ~ HOPMasbHOI'O
pacripeziesieHus.. OueHka BEPOSITHOCTH (buHOMUANIBEHOTO
pacripefiesieHus1) II0 OTHOCHUTeNbHOM 4actoTe. (CraTUCTHUeCKoe
pacnpeienieHe BbI60pKU. [10/IMroH 4acToT, rucTorpaMma 4acToT
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5.3. JIabopaTopHbIe 3aHATHSA He MpPe/yCMOTPeHbI

5.4. IlpakTNyecKue 3aHATHUA

Taburja 6

HaumeHnoBaHue
pa3jena
JUCIUILIMHBI

Copepixanue paszgena

1l cemecTp

JIuHeiiHas anredpa

Briuncnenue onpefenuteneid 2-ro, 3-T0 U N-TO MOPSAKOB. PellieHue
CUCTEM JIMHEeWHbIX ypaBHeHUM MeToZoM Kpamepa. CroxeHue u
BbIUMTaHWE MATpUL] U YMHOXKEHHE UX Ha UYMC/I0. YMHOXKEHHe [IBYX
MaTpull. Metog I"aycca pelieHusi CMCTeM JIMHEWHBIX ypaBHEHUH

DJIeMeHThI
BEKTOPHOM a/ireopsbl

PerieHne 3ajjlau Ha HaXOXKJeHWe KOOPAMHATHOM (OpPMBI 3amucu
BEKTOpa, €ro /JuHbl, Olpe/e/eHre B3aUMHOIO PaCroI0XKeHUs
BEKTOPOB Ha MJIOCKOCTH U B TIPOCTPaHCTBe. BriunciieHre cKaasipHOTO
TIpOM3Be/leHusI BEKTODOB, Haxo)KeHue yCJIOBUSI ux
NepneHAuKyIsIpHOCTH. BeKTOpHOe | CMelllaHHOe TPOU3Be/leHUs
BEKTOPOB M UX reOMeTpuyeckuii cMbIcil. [IpunoxkeHre BeKTOPHOTO U
CMeIIaHHOTO TpoU3Be/|eHNH BEKTOPOB ISt peleHus
reoMeTpUYEeCKUX 3a/lau

AHanuTHUYecKana
reoMeTpus

[MocTtpoeHne mpsiMoii Ha Tmockoctd. CocTaBrieHwe — oO1ero
ypaBHeHUs TPsSIMOM, MpOXOJsllel uepe3 [Be TOUKU. [IpuBeseHue
0011[ero ypaBHeHUsI TIPSIMOY K YPaBHEHHUIO B OTPe3Kax U K YpaBHEHHIO
C yr/IoBbIM Ko3(durieHToM. HaxoxzeHue yria Mexzy MpsIMbIMU.
YcnoBuss mapansielbHOCTM M NeprHeHJUKY/ISIPHOCTA — MPSIMBIX.
OmnpefiesieHre pacCTOsSIHUSL OT TOYKM /10 mpsimol  KpuBble BTOpPOro
nopsigka. [TpuBesieHre 001X ypaBHEHWI KPUBBIX BTOPOTO TOPsAKa
K KAHOHUYECKOMY BH/1Y M ITIOCTPOEHHUE 3TUX KPUBBIX.

Teopus npejesios

@Oynakuusa. Obnacte ompeseneHus: (GyHKUuUW. OCHOBHbIE
XapaKTepUCTUKU GbyHKLMN. Boruucnenue rpeiesioB C
VICII0/Ib30BaHVeM OCHOBHBIX TeopeM O Ipejesnax. becKoHeuHO masible
u OeckoHeuHo Oosbive GyHKUWH. PackpbiTre HeompeeneHHOCTeH.
Bbrunciienye mpeziesioB C MCIO/Ab30BaHWEM  IIepBOTO M BTOPOIO
3aMeyaresibHBIX IpefiesioB. HenpepelBHOCTh (PYHKLMM B TOUKe.
Touku paspsiBa I u II poza.

JuddepennnansHoe
HCUMC/IeHne
(yHkMii 0/jHOM
nepeMeHHOI

[TpaBuna puddepeniypoBanus. JuddepeHpoBaHme C10KHOU

¢yskumu.  [JuddepeHiupoBaHie HeSIBHOM U NapaMeTpUyecKd
3alaHHol  (yHKiui. IlpousBogHble U Au@depeHIManbl BbICIINX
TIOPSIKOB. Jlorapugmuueckoe IuddepeHIMpOBaHYe.
Vcnonb3oBanue rpaBua Jlonurans IS PacKpbITUSI
Heorpe/le/IeHHOCTeH.
VccnenoBanve (yHKLMM C MOMOLLBIO MPOU3BOAHOM. HaxoxxieHue
VHTEepPBaJIOB MOHOTOHHOCTW M TOYEK 3KCTpeMyMa; HaXOKJeHue
HauOOJIbIIer0 M HauUMeHbIIlero 3HaueHWd (YHKIMM Ha 3a/laHHOM
oTpe3ke. Haxoxx/jeH1ie MTHTepBa/IOB BbIMTYK/I0CTH, BOTHYTOCTH U TOUYEK
neperu6a. HaxoxgeHnue acumnToT. IlocTpoeHue rpaduka ¢yHKLUN
Ha OCHOBaHWM IPOBeJIEHHOI'0 MCC/Ie[loBaHUs! (PYHKIMHU.
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2 cemecrTp

JuddepeHuuanbHoe
HCUYKC/IEHHe
pyHkuumi
HEeCKOJIbKUX
nepeMeHHbIX

Ob6nactb  ompefeneHusi, JWHUA yPOBHS (GYHKLUM  [JBYX
nepeMeHHbIX. YacTHble mipon3BogHble. [luddepeHiipoBaHue
CJ10>)KHOW (YHKLMYM, YacTHbIe TPOM3BO/IHbIE BBICIIHX MOPS/IKOB.
IlpousBopHass 1O  Halpas/IeHUIO. I'papuenr. Mertog,
HaVMEeHBILINX KBaJpaToB 00pabOTKM  3KCIepPUMEHTa/IbHBIX
JlaHHBIX

NHTerpanbHoe
HCUYHC/IeHne
GyHKIMH 0/JHOU
nepeMeHHOM

HeonpepenenHelld WHTerpal M €ro OCHOBHbIE CBOWCTBA.
Tabmuua wuHTerpanoB. OCHOBHBbIE METO/bl HMHTETPUPOBAHUSI:
HerocpeJCTBEHHOe WHTerpUpOBaHWe, METOJ, TOJBe/eHusl MoJ
3HaK AuddepeHiMana, MeTOJ 3aMeHbl TepeMeHHOM, MeTOo[
VMHTErpUpoBaHusi MO  yacTsaM.  KoMIuleKcHble — yMC/a.
Anrebpanueckasi popma 3amicu KOMIUIEKCHOTO urcia. Moaysib
W aprymeHT. [lelicTBUSI HaJ, KOMIUIEKCHbIMU UMCJIaMH.
TpuroHoMmeTpruyeckass M TOKa3aTejqbHass (OpMBbI  3amucu
KOMIIJIEKCHOT'O YuCIa. ®opmyia Myaspa-Jlaraca.
MHorousieHbl. Pa3nokeHue MHOTOWIeHa Ha JIMHelHble U
KBaJ[paTHble MHOXWTE/NU. THUMBI TPOCTEMINX fpobell U uX
WHTerpvpoBaHue. VHTerpupoBaHWe palMOHANbHBIX [pobeii
MeTO/[OM pa3/ioyKeHHs1 Ha TipocTeiiive npobu. VHTerpupoBaHye
MPOCTEeNIINX UppALMOHANbHBIX (GYHKLUMWA. VIHTerpupoBaHue
TPUrOHOMEeTpUYEeCKUX (YHKLMN. BbluncieHue orpeenéHHOro
WHTerpasa ¢ nomoipio ¢popmybl HetoToHa-JIelibHuia. 3ameHa
repeMeHHOH B Ompe/ie/IEHHOM UHTerpase. VIHTerpupoBaHue o
yactsiM. HecobGcTBeHHbIe MHTErpasibl. BoluncieHne WHTerpaaoB
c OecKOHEUHBIMHM TpaHHMLIAMM U WHTErPajioB OT pa3pPhIBHBIX

GyHKLUH.

OuddepenunansHbie
yPaBHeHHs

YpaBHeHUsI C pa3je/soLMMUCA TepeMeHHbIMHY,
OJJHOPOJHbleE U  JIMHeWHble ypaBHeHUsi 1-ro  TopsifKa.
OuddepeHiiaibHble ypaBHeHUs 2-TO TIOpsiAKa, AOMYyCKarolue
MOHWKeHWe  Tiopsiika.  JIuHeliHble — auddepeHLManbHbIe
ypaBHeHHs1 2-r0 nopsjka. JIWHelHble OJHOPOAHBIE U
HEOJHOPOZHble ypaBHeHHUsi. JIuHeiiHble AuddepeHIManbHbBIE
ypaBHeHMsT C TIOCTOSSHHbIMK Ko3(¢ureHTamu. PeleHne
OJTHOPOJHBIX U HEOIHOPOJHBIX AudepeHLIMaNbHBIX ypaBHEHUN
C TOCTOSSHHbIMM  KO3(@dullieHTaMd C TIpaBOM  YacCThbiO
CreLMasbHOro BUAA.
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3 cemMmecTp

KparHsbie,
KPHUBOJ/IHHEHbIEe

U TIOBEPXHOCTHBIe
HHTerpa’sbl.

[lBoliHOM  WHTerpaja, ero  CBOWCTBa.  VI3meHeHMe  mopsiaka
VHTerpupoBaHus. BbluncieHre [BOMHOIO MHTerpasa CBefleHHeM K
MOBTOPHOMY. TpOMHOW WHTerpan u ero BbIUMC/IeHUe. 3aMeHa
repeMeHHBIX B KpPaTHbIX MHTerpanax. KpuBo/MHeliHble UHTerpaibl U UX
BbluncaeHue. [loBepxXHOCTHble WHTerpanbl M WX  BBbIUMCJIEHHE.
ITprnoykeHus1 KpaTHbIX, KDUBOJIMHEWHBIX U ITIOBEPXHOCTHBIX UHTErPasloB.

10

Teopus
BEpPOSITHOCTENl M
MaTeMaTHyecKasi
CTaTHCTHUKA

OOmme mpaBUla KOMOWHATOPWUKH: TPABWIO CYMMbI, TPaBHJIO
rpov3BefieHysl. Pa3MellleHusi, MepecTaHOBKH, coueTaHus. CryvaiiHble
coOBITHS M omepanyy Haj HUMU. HecoBmecTHble coObiTHs. [losiHas
rpyIINa MornapHo HeCOBMeCTHBIX coObiTuid. Kiaccuueckoe orpesieneHve
BEPOSITHOCTU. TeopemMbl CJIOKEHUSI W YMHOXEHUs] BepOSITHOCTEM.
YcnoBHasi BeposiTHOCTh. Popmysia mosiHOM BeposiTHOCTH. Popmysia
baiteca. Cxema bepHym.

[uckpeTHasi ciayuaiiHasi BellMUMHA M €€ OCHOBHbIe XapaKTepUCTHKHU.
HernpepbiBHasi ciayuaiiHasg BeiduuHa. DOyHKUMS —pacripefiefieHds U
MJIOTHOCTb BepOSITHOCTe. MareMaTHuecKoe OKWJaHUe W JUCTepCcusi
HeMpepbIBHOW C/Ty4yaiiHOW BeJTMYMHBI.

[eHepanbHasi COBOKYMHOCTb U BbIOOpKa. BapualMoHHBIA — psifl.
I'ucTorpamma, smnMpuueckasi GYHKLWS pacrpeesieHus, BbIOOpOUHast
cpegHsii M gucriepcus. CTaTUCTHUeCKWe OLIeHKM: HeCMelleHHbIe,
s¢dekTBHbIe, COCTOsATeNbHbIe. JloBepUTenbHasi BEPOSITHOCTD U
JloBepUTeNbHbIM  WHTepBan. OripefiesieHne HeoOXxoAuMoro oObeMa
BbIOOpKU. [IpUHIIUIT MaKCHMa/IbHOTO MPaB0NOA00MS.

@DyHKIMOHaNbHAs 3aBUCUMOCTb U perpeccusi. KpuBbie perpeccuu, Hx
cBoiicTBa. KoapduimeHT Koppesisilivy, KOPpe/siliMOHHOe OTHOIIIeHHe, UX
CBOMCTBA U OIL[€HKH.

6. CamocrosaTenbHas pa6oTa CTYAeHTOB 110 AMCIUILIHHE

Ha camocTosiTe/IbHYI0 paGoTy BBIHOCSTCS C/IEAYIOLHE BOMPOCHI (TeMbI) pa3fie/ioB Kypca:

Tabura 5

n/m

TeMmbl

JIuHeiinasa anredpa. OOparHasi Marpuija. PellleHHe CUCTEMbI MaTPHUYHBIM CIIOCOOOM.
JIuHeliHble MpOCTpaHCTBA. JIMHelHasi 3aBUCMMOCTh M HE3aBHCHMOCTh CHCTEMbI BEKTOPOB.
Pa3mepHocTh U 6a3uc yiMHeltHoro mpocTpaHcTBa. KoopauHaTel BekTopa. [Ipeobpa3oBaHue
KOOp/IMHAT TIpU TlepexoZie K HOBOMY 0a3ucy. JIuHeliHble oriepaTopbl. MaTtpuija JIMHEHHOTO
orieparopa. CBsi3b MeX/[y MaTpUIlaMU JIMHEMHOTO OrepaTopa B pa3iMuHbIX Oa3ucax. PaHr
Matpulibl. Teopema o0 padHre. OpHOpogHass W HEOAHOPOAHAasi CUCTEMbl JIMHEWHBIX
anrebpanvecknx ypaBHeHul. Teopema KpoHekepa — Karneyuiu. @yHameHTaIbHasi CUCTEMa
peLIeHUN.
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AHanuTtu4yeckasi reoMerpus. [1710CKOCTb. YpaBHeHHe TJIOCKOCTH, TMPOXO/siljel uepe3
JAHHYI0 TOYKY TIepreHAWKY/ISIPHO JaHHOMY BekTopy. OOljee ypaBHeHHe TIOCKOCTH.
YpaBHeHue IJIOCKOCTU B OTpe3Kax. PaccTrosiHMe OT TOUKM [0 IIJIOCKOCTU. YTO/I MeXAy
IJIOCKOCTSIMU. Y CJIOBUS Tapajule/IbHOCTU M TepPIeHAUKYJ/IPHOCTH InockocTeu. [Ipsmas B
npoctpaHcTBe IToBepXHOCTeM 2-ro NMopsiika ¥ MX KAHOHUYeCKHe YPaBHEHUSIM.

Teopus npepesoB. MHoxectBa. Onepaliuy Haj, MHOKeCTBaMU. JleKapToBO Ipou3BejeHue
MHOXecTB. OToOpakeHHsI MHOXKeCTB. MOIIHOCTh MHOXXecTBa. UMC/IOBbIE MHOXKECTBa.
Yucsosas npsiMasi, OKpeCTHOCTH. OrpaHyuyeHHble U HeOrpaHUUeHHble MHOXKeCTBa. Yuc/ioBble
nociaefoBare/lbHOCTA.  OrnipefieieHe  Tipefiejla  YMC/IOBOM  IOC/e[0BATeIbHOCTU.
beckoHeuHble YUC/IOBbIE M10C/Ie0BATeIbHOCTH.

JuddepennnanbHoe ucuucieHre (yHKIHU OJHOH mnepeMeHHOH. Jlorapugpmuueckoe
mubdepennporanue. ['mnepbommueckrie (GYHKIMA W WX TIPOM3BOJHBIE. ['paduueckoe
nuddepeniypoanve. Pasznoxkenue ¢yHKuuMid 10 (opmysne Teiinopa. BekTop-dyHKUMs
CKansipHOro aprymeHrta. [loHAThe KpuBOM, riaikas KpuBas. KacaTenbHasi K KpHUBOM.
KpuBu3na kpuBoiu. Pagryc kpuBu3HbL ['1aBHasi Hopmasb. bruHopMans. KpyueHre KpUBOU.

JuddepennmanbHoe ucuucienre (yHKIHU HECKOJbKHUX IepeMeHHbIX. [IprMeHeHMe
mipdepeniana GyHKMM K TOpUOMMDKEHHBIM  BbIUMCAeHUsM.  [uddepeHiipoBaHue
HesiBHbIX (QyHKIMA. CkansipHoe mose. KacaresibHasi TVIOCKOCTb M HOPMaslb K TIOBEPXHOCTH.
OKcTpeMyM GYHKLMM [BYX IepeMeHHbIX. Heob6XojguMble U /l0CTaTOUHbIE YCJIOBUS
CyILIeCTBOBaHUsI 3KCTpeMyMa (GYHKLMH [ABYX TepeMeHHbIX. Haubosibillee M HauMeHblilee
3HayeHus1 GYHKLIMH /IBYX TlepeMeHHbIX.

HHTerpanbHoe McuucieHue PyHKIUU 0JHOI nepeMeHHOM. [IpubKEéHHOe BBIUMC/IEHNE
orpe/ie/IEHHBIX MHTerpasoB. [IpusioykeHue orpezie/ieHHOT0 UHTerpasa: BbIUKMCIeHUe [I/TUHbI
OYTH KDUBOM, BBIUMCIeHHE OOBEMOB Tesi, BBIUKMC/IEHHE TUIOI[AAM TIOBEPXHOCTU TeJia
BpallleHusi. [Ipuno)keHue oOmpeJie/ieHHbIX WHTErpajoB K pelleHUI0 (U3WYecKuX 3ajau:
BbIUMCJ/IEHWe TPOWEHHOTO IMyTU T0 BPeMeHH, BbIUKC/IeHWe paboThbl TiepeMeHHOM CUJIb,
BBIUMC/IEHWe CHUJ/bI [JaBJeHUs] XKUAKOCTH Ha TUIACTHHY, BBIUMC/IEHHE MOMEHTOB WHEPILIUH,
BBIUKC/IEHWe KOOP/IMHAT 1IeHTPa MacC TJIOCKOUW (UryphI.

JuddepennnanbHble ypaBHeHUsl. YpaBHeHMe Jlarpawka M ypaBHeHue Kiepo.
[TpubmokeHHoe pereHue AuddepeHIiaTBEHOTO ypaBHeHus. Crctemsl AnddepeHLranbHbIX
ypaBHeHUH. MeTo/, MCK/IOUeHUsl pelleHHsi CUCTeMbl Aud@epeHLIManbHbIX YpPaBHEHHUH.
Cucrembl nuHeNHBIX quddepeHIMaTbHBIX YPaBHEHUM C MOCTOSIHHBIMU KO3(dduijeHTamMu.
[Tpunoxxenve guddepeHMaIbHbIX YPABHEHUH K U3YUYEeHUIO B MeXaHUKe U 3/IeKTPOTeXHUKHU:
MexaHuueckde KosiebaHWsi Tpy3a Ha YIpYyrod CBsi3U, TepexofiHble TIpOLlecChl B
3/IeKTpUuYeckux ceTsix. [uddepeHiuanbHble ypaBHEHUs] B YaCTHBIX TPOM3BO/HBIX.
(YpaBHeHus: MaTeMaTUueCKOW U3UKH).

KpartHble, KpUBO/IMUHelHbIe M TOBEPXHOCTHbIe HHTerpasibl. BrlunciieHue [ABOWHOIO
VHTerpasa B MOJSPHBIX KOOpAWHaTax. lIpuiokeHWe [BOWHBIX WHTETPasOB: BbIUKC/IEHHE
Macchl TJIOCKOW T/IaCTUHBI, HaXO)KeHHe KOOpAMHAT LieHTpa MaccC. BbruncieHne TpoMHOro
VHTerpaia B LIWIMHAPHUYECKUX U CBepUYeCKMX KoopjauHaTtax. KpuBOMHelHble UHTerpasibl:
dopmyna ['puHa. He3aBUCMMOCTb KPHMBOJIMHEMHOTO WHTerpaja OT MyTU WHTerpHpOBaHUSI.
IToBepxHOCTHBIE MHTerpasbl: popmyna Octporpagckoro-I'aycca, hopmyna Ctokca.

OCHOBBI TeOpHH BepPOATHOCTeNl W MaTeMaTH4ecKOM craTUCTHKU. HopwmanbHas
C/lydyaitHast BeJTMUMHA; 3aKOH O0JIbIINX uncesi; HepaBeHCTBO UeOkiiieBa; Teopema YeOblIl11eBa;
TeopeMa bepHy/ug; TeopemMa MapkoBa; Teopema [lyaccona; nHTerpasbHas TeopeMa Myaspa
— Jlamnaca. IlokasaTesibHOe —pacripefie/ieHMe W €r0  UUC/IOBble  XapaKTePUCTUKMU.
CraTucTHUecKre OLeHKU: HecMellleHHble, 3(p(peKTHBHbIe, COCTOsATeNbHbIe. [JoBepuTebHas
BepOSITHOCTh U JIOBepUTeNbHbIM HHTepBan. OnpeseneHre Heo6XoJuMoOro oobeMa BbIOOPKHU.
Craructryeckue MeTo/ibl 00pabOTKM SKCTIepUMeHTaNbHBIX JaHHBIX. [10TperHoCTb OLjeHKH.
OmnpefieneHre MapamMeTpOB HeNWHEWHBIX YPaBHEHUM perpeccMyd MeTOJOM HauMeHbIINX
KBa/IpaTOB HEMOCPeACTBEHHO U C NTOMOLLBIO JIMHeapy3yHOIIUX 3aMeH epeMeHHbIX.

ITepBbIii cemecTp

OoOpa3er 3aganus Jjisi CAaMOCTOATeTLHOU PadoThI
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1. CoCTaBUTh ypaBHeHHe IIOCKOCTH, TIPOXO/sIIel yepe3 TouKy M, TepreHyKy/IApHO K
Bektropy M, M, ,ecu M, ;- LD u M, ¢ 3;4;5),
x+1 y-2 z-1

2. HaliTu TOUuKy repecedyeHusi IpSIMOU 5 Ty . WVIOCKOCTH

3x-2y+z-3=0,

3. Iloctpouth KpuBbIe 2- IO TOpsAKa:

G-2P+(y+1F =4

25(x- 4¥ +9(y +4F =225

a(y - 1F - 9kx - 1F =36

vy’ - x+3=0
4. HaliTi NIpOM3BO/IHBIE JAHHBIX (PYHKLMIA: a) Y ) BATE ST

L —e="

5. UccnenoBaTh QyHKIUIO: y = Y TIOCTPOUTH TpaduK.

Bropou cemecTp

OoOpa3er 3agaHus /JJjisi CAaMOCTOATeTHLHOH PadoThI

2

. y =x’. - Q+ylnx)== =0
1 ,Z[aHa(b HKLA z =x’. Ilokaxkurte, 4TO ya oy y ox

14

2. [lanel yHKUMA Z —arcsin(x?y), Touka Al 1; 5

Y BeKTOp a =3i - 4j . Hangure:

grad z B TOUKe A;
MIPOU3BO/IHYIO (DYHKIIMM B TOUKe A TI0 HarpaB/IeHUIO BeKTOpa d.

3. HaliTu Heornpesie/1éHHbIE UHTErPaJIbl; B JBYX TEPBbIX 3a/1aHUSIX [IPOBEPUTD Pe3y/IbTaThbl

I depeHIIpOBaHKEM:
dx 5x +1
[ xsin 7 xdx
Soo 2 o Tea® f f

4. BbluMcIUTh Orpe/ie/ieHHbI UHTerpaJt: fx\/ 4+ x*dx;
0
5. BbrunciuTk miomags GUrypbl, OrpaHuYeHHOMN JIMHUSMU:
2
y =x"- 4 x-y+8=0

6. BbIuMCIUTE HECOOCTBEHHBIE HWHTErpasjibl WK J0Ka3aTh UX PACXOAUMOCTD:

1)m

xdx

3 2) J‘\/XT

Tpetnii cemecTp
Oo0pas3ern 3agaHus Jjisi CAaMOCTOATETHLHOH PadoThI

1+ x*

2 2x
1. i3MeHHTe NOPSA/I0K UHTEr PUPOBAHUSL: de ff (x, y)dy.
0

2. BblUMCIUTh ABOWHON MHTErpan rno obiactv D, orpaHUYeHHON YKa3aHHBIMU
TMHUSMU: fgfc+y)dxdy, D: x=0, y =4, x=,/y .
D
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3. BBIYMC/IATE C MOMOII[BIO JBOMHOTr0 MHTErpasa IIoNiazb MI0CKOH (GHUTyphl, OrpaHAYeHHOH
JMHUAMM: y =-2,y =2, y =x+2,y> =x.

2 2
4. Iepeiifis K NOSIPHBIM KOOP/IMHATaM, BBIYMC/IUTD JBOMHOW HMHTerpasl f JX +ytdxdy, p. Kpyr
D

paguyca 2.

dxdydz,

5. BbIuMC/IUTh TPOMHOU MHTerpasl f fY %fz rje obmacte V orpaHnueHa MoBepXHOCTSIMHU
\%4

x? +y2 +z2 =1, x =0, y =0, z =0.

6. HaiiTu Mmaccy Tena, OrpaHUUEHHOTO MPSIMbIM KPYTOBBIM LIMJIMHAPOM paauyca R u BbicoThl H,
eCJI1 ero TUIOTHOCTH B JTF000Y TOUKe UMC/IeHHO PaBHA KBa/[PaTy PAaCCTOSIHUS 3TOM TOUKHU OT LieHTpa
OCHOBaHMS LIUIUH/PA.

(x* - 2y*)dx+(y* - 2xy)dy,
AB
AA — otpesok npsMoii, coeunsrommii Toukn A(- L-1) u B(L; D).

7. BbluMCIUTh KPUBOJIMHEWHBINA UHTerpasl 2-r0 pofia rae

JIuTeparypa /Jjjisi CaMOCTOAITe/IbHOM Pa0OThHI CTY/ICHTOB

—

MIumnaues B.C. OcHOBEI BuICIIe MaTeMaTUKU. — M.: Briciiag mikosa, 2005. — 479 c.

2. Kpatkuii Kypc BbICIIel MaTeMaTWKH [DneKTpoHHBINH pecypc]: yueonuk/ K.B. Banaux [u
Iop.].— OnekTpoH. TeKCcToBble AaHHble.— M.: [amikoB u K, 2015.— 512 c.— Pexum
noctyta: http://www.iprbookshop.ru/14611.— 3BC «IPRbooks», o naposmto.

3. I'mypman B. E. Teopusi BeposTHOCTell U MaTeMaTHuecKasi CTaTUCTHKA: Y4eOHOe rocobue
IUIs1 CTYJE€HTOB By30B.— M.: Beiciuas mkosma, 2012.

4. Xacyxamkues C.-A..X.YpaBHeHUs MaTeMaTHuecKou ¢pu3uku.- ['posusi: UITL TTHTY 2013

5. Cocnambekosa JI.C. Psb1 dypbe, yueOHO-MeTOJHUeCKOe TTI0COOMe 10 U3yUeHHU0 pa3jesia —
I'posunbiy, UITL I'THH, 2011.

6. YmapxamkueBC.M., Ymapxamxkuea JI.K. [TpakTukym mo Teopuu noJisi.- I'po3nsiid, UTILL
I'THU, 2011.

7. [Haraera JI.III., MaramieBa X.I1. JIuHeiiHasi anrebpa, yuebHoe 1ocoOue 1o U3yueHHro

pasgena — I'posnbi, UIIL ITHTY, 2013.
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7. OLeHoOUYHbIe CpeACTBa
7.1. Bonpochl K py0e)XKHbIM aTTeCTalUusAM

IIEPBBIN CEMECTP

Bompocsl K epBoii py0eXHO# aTTecTanuu

Pa3pen: «DneMeHThl BEKTOPHOH areOpbi»

1.

vl

[ exapToBbl IPSAMOYTOJIbHbIE CUCTEMBI KOOPAUHAT Ha IJIOCKOCTH U B IIPOCTPAHCTBe.
ITonspHas cucrema KOOpAUHAT.

BekTopsl. JIvHeliHble oniepaljuy HaJ, BeKTopaMu. JINHEeHHO He3aBUCHMbIe BeKTOPbI. basuc,
pasnioxkeHue 1o 6a3ucy.

[Ipoekijuy BekTOpa Ha ocu KoopauHat. KoopauHate! BekTopa. [lvHa BeKTOopa U
HanpasJISIOLMe KOCUHYCBL. Y CJIOBUSI KOJIJIMHEAPHOCTH BEKTOPOB.

Cka/nsipHOe nIpou3Be/ieHre BeKTOPOB U ero CBOMCTBaA.

Yron Mexay BeKTopaMu. Y CJIOBHe MepIeHAUKYJ/IIPHOCTH IBYX BeKTOPOB. MexaHnueckui
CMBICJI CKaJIIPHOT'O TIPOU3BE/|eHUSsI.

BekTOopHOe 1 cMelllaHHOe NTPoM3Be/leHrsI BeKTOPOB. OCHOBHBIE CBOKMCTBA Y BbIUMC/IEHHE
yepes Onpeje/UTe/u.

KomrniiaHapHOCTB TpéX BEeKTOpPOB. ['eoMeTpruecKre NPUIO)KeHUSI BEKTOPHOTO U
CMeLLIaHHOTO MPOU3BeJeHUM.

Pa3pen: «Teopus npeznenos»

8.
9.

10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

20.
21.

MuoxectBa. OCHOBHBIE TTOHATHS.

[MousTHe pyHKIMKM. O6acTb OnpeeneHust ¥ 06/1aCTh 3HAUEHUS PYHKI[UH.

OcCHOBHBIe 3/1eMeHTapHble (PYHKI[MH, UX CBOMCTBA U rpadyKH.

KowmmiekcHbie uncna. [lercTBUs HaZl KOMIUIEKCHBIMUA YMCIaMHU.

TpuroHomeTpuueckasi U okasaresibHast (POPMbI KOMIIIEKCHBIX UMCeT.

KopeHs n-oli cTeneHy U3 KOMIUIEKCHOTO YUC/IA.

[Tpenen pyHkumu B Touke. [Tpegen GpyHKIMYU Ha 6eCKOHEUHOCTH.

OpHocTopoHHuUe Tipeiesnibl. OrpaHUUeHHOCTb QYHKLMY, UMEROILIUi TIpejier.

beckoHeuHo 6oJibiiasi ¥ OeCKOHeUHO Masiast PYHKLIMUA U CBSI3b MeXKIy HUMU. Pa3noxeHue
(hyHKIMY, MUMeETOITel TIpe/iesl, Ha TIOCTOSIHHYHO U OeCKOHEeUHYI0 Masy¥o.

OcHOBHBIE TeopeMbl O TipefiesiaX. PacKpeiTHe Heoripe/jesieHHOCTel u | =] Tlepesiit

3ameuaresibHbIN npejer.

YucnoBele nocsiefoBaTeibHOCTH. [Ipenen mocnenoBarenbHoCTH. CyllleCTBOBaHME TIpejiesia
MOHOTOHHOM OrpaHWYeHHOM Moc/eoBaTeIbHOCTU. Yucsio e. HaTypasibHble lorapuQmabl.
CpaBHeHue 0eCKOHEUYHO MasbiX. DKBHBaJeHTHbIe 0eCKOHEUHO Masble. 3aMeHa 0eCKOHeUHO
MaJiblX SKBUBaJIEHTHBIMU TIPU BHIYMC/IEHUU TIPe/IeJiOB.

HenpepbiBHOCTH PyHKI[MM B TouKe. TOUKM pa3phiBa GYHKLMK U UX K/IacCU(PUKALIYS.
HenpepriBHOCTh (yHKI[MM Ha oTpe3ke. CBOMCTBa HeNpepbIBHBIX Ha OTpe3Ke (DYHKIIUA:
OrpaHUUeHHOCThb,  CYI[eCTBOBaHWe  Haubo/bIllero W HaWMeHbLIero  3HaueHWH,
CyIL[eCTBOBaHUE TTPOMEXKYTOUHBIX 3HaUeHUM.
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OOpas3er 3aJaHuii /15 IEPBON Py0e)KHOM aTTeCcTaluu

1. Metop "'aycca perieHus CUCTeM JIMHEHMHBIX YpaBHEHUM

[ o — e —— T e — e o

2. PeluTeb CUCTeMy ypaBHEHUM | —= -~ _ = ==-~= — = = — ==

3. aubl TOukd Ha miockoctd A(2; 5), B(7; 6).CocraBurs 006Iee ypaBHEHHEe IIPSIMOH,
TIPOXO/sIIeit

yepe3 5TH TOUKH, ITPUBECTH €ro K BU/y YPAaBHEHHSI B OTPe3KaxX U ITOCTPOMTh IIPSMYIO.
4. TIpuBeCTH K KAHOHMYECKOMY BU/ly ypaBHEeHHe KPUBOW x° + y° +2x- 4y - 14 =0 ¥ IIOCTPOMTE ee.

Bonpock! K0 BTOpOi pPy0e)KHOM aTTecTaluu

ITpousBo/Has CI0XKHON (PYHKLIMU.

HuddepentiipoBanre QyHKIMM, 3aZJlaHHBIX TTapaMeTpUUecKu. (pUMephl).

Tabnu1a MpOU3BOAHBIX 1€MeHTapHbBIX (QYHKIIH.

Muddepentan QyHkUmH, AuddepeHLian CyMMbI, IPOM3Be/leHus], YaCTHOTO.

[TpousBogHble U JU(depeHLrabl BbICIIUX TOPSIKOB.

Teopemsl Pons, Jlarpanka u Komm.

PackpbITHe HeomnpeieIEHHOCTel B NpefiesiaX, npaBuiio JlonuTans.

Bospacranue u yobiBaHue ¢yHkIMiA. Heo6xoqumoe 1 o0CTaTOUHOe yC/loBUe

MOHOTOHHOCTH (PyHKLIMY Ha OTpe3Ke. JKCTpeMasbHble TOUKU. [loCTaTOUHbIe yC/IOBUS

5KCTpeMyMa.

9. BBINYyK/IOCT ¥ BOTHYTOCTh KPMBOU. [loCcTaTOUYHbIe YCIOBHS TOUEK reperrnoa (pruMepsl).
AcyuMnTOTHI rpaMKOB (PYHKLMU (TIPUMEpBHI).

10. ViccneoBanve yHKLMH, TIOCTPOEHUE UX IParKOB.

PN AW

OO0pas3er| 3ajaHuii /1 BTOPOH PYOe)XKHON aTTecTanuu

1. TToHsiTME MPOU3BOAHOM (PYHKLIMH, €€ MeXaHUYeCKU U FeOMeTPUUeCKUH CMBIC/I.

. 2x% +5x+1 . sinbx
1. Haiitu npezensr: 1) lim —————, 2) lim .
PEA )xaoo7x3+x+10 ) x—0 2X
't 2 1 .4 _.3 -4
2. Haiitit nponsBogible dyHKiptia: DY =5X" + -===- —+3, 2) y =cos™ 2x, 3) y =x" e ™,
X X
BTOPOI CEMECTP

Bomnpocsl K epBoil py0exHO# aTTecTanuu

Paspen: «luddepeHiyanbHoe ucurcieHre QyHKLIMNA HECKO/IBKUX TTepeMeHHbIX»
1. DyHKIMM HECKOJIBKUX TiepeMeHHbIX. O0sacTh orpesenenusi. [Ipeen ¥ HeNpepbIBHOCTh
(yHKL[MM HECKOJIbKUX IepeMeHHbIX.
2. YacrHble niponsBogHble. [ToHbii quddepeHIian v ero UCMob30BaHUe B MPUOIKeHHBIX
BBbIUMC/IEHUSIX.
3. VubunetNeHocts Qopmbl mosHoro guddepeHnuana. ['eoMeTpryeckuid CMBICT ITOJTHOTO
muddepentana. KacarenbHasi 10CKOCTb ¥ HOPMasib K TOBEPXHOCTH.
4. YacTHble MPOW3BO/HbIE U TIOHbIE JuddepeHIMabl BBICIINX NopsakoB. @opmyna Teiinopa.
HesiBHble QyHKIMY U uX quddepeHIIMpOBaHYe.
6. CxkansgpHoe mnoJsie. [Ipon3BoHas 110 Harpas/ieHut0. ['pagueHt.

v
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7. OkcrpeMyM (YHKIMA HECKOJBKHX MepeMeHHbIX. HeoOXomuMble W OCTaTOUHBIE YCIOBHUS
CyLL|eCTBOBAHUS SKCTPEMYMa.

Haubosbitiee 1 HauMeHblIee 3HaueHUsT (DYHKIUM B 3aMKHYTOM 00/1aCTH.

9. YcnoBHbIM 3KCTpeMyM. MeTos MHOKUTesel JIaHrpaHKa.

10. MeTo/; HAUMEHBIIIMX KBA[PAaTOB [iyist 00pabOTKM IKCTIepUMEHTA/TbHBIX IaHHBIX.

®

Oo6pa3sey 3adaHull 0151 nepeotl pybdedxcHOU ammecmayuu

1. HaiiTt yacTHBIE TIPOM3BO/HEIE 1-r0 1 2-T0 TopsiiKa PyHKIUK: Z=3x" - 2y" - 5xy

3 5

3 -
2. HaiiTy MHTErpasIbl: j{ 2X + —); + = - x |dx, J‘sin6 3xcos3xdx w dx
X -

b

xdx
J‘27 J‘x sin 2xdx
Nx*+6x+1°
Bonpockl K0 BTOpOi py0e)KHOM aTTecTaluu

Pa3pen: «/IuddepeHnipanbabie ypaBHEHUS»

11. TTonsitrie 06 0OBIKHOBEHHBIX AU depeHIHaTbHBIX YPABHEHUSX BBICIIIMX MOPSITKOB.

12. Ipocreiimure auddepeHLanbHble ypaBHEeHUS BbICILETO MOPs/Ka, JOMyCKatolye
TIOHMKeHHe TopsiJKa.

13. Jlunelinble quddepeHLManbHble ypaBHeHHsI BTOPOro nopsizka. OrpesenieHre v CBOMCTBA.

14. JlvHeliHble OfHOPO/AHbIe ypaBHeHUs1. OCHOBHbIE [TOHATHS.

15. JIuHeliHble HeOJHOPOAHbIe ypaBHeHUs. CTPYKTypa 0011[ero pelieHus TMHEHHOT0
HEOJJHOPOZHOTO ypaBHEeHMUS.

16. . Jluneiinble quddepeHianibHble ypaBHEHUS C TTIOCTOSIHHBIMU KO3 QUI[MeHTaMu.
XapakTepucTuueckoe ypaBHeHuUe.

17. Ipocreiimuve auddepeHLanbHble ypaBHEeHUS BbICILETO MOPsKa, JOMyCKatolye
TIOHMKeHHe TTopsiJiKa.

18. HaxoykieHre yaCTHOTO pellieHHsI HeOJHOPOJAHOT0 YPaBHEeHUST MeTO/[0M T0/[00pa TI0 TIPaBoM
YacTu.

19. Cucremsl fjuddepeHIManbHbIe ypaBHeHYs TI€PBOTO MOPsIKa.

20. MeTo/ UCK/TIOUeHUS pellieHUsl CUCTeMbl AuddepeHIMaTbHbIX YPaBHEHUM.

Oo6pa3zey 3ad0aHus 0158 émopoli pyGexcHoU ammecmayuu

o odx
Jax+7°

2
dx
1. BuuucuTh HUHTerpasibl: Jf' 5
JJx+5

2. Pewnth fudQepeHianbHble YpaBHEHUS:

1) xy’ :xsinz+y; 2).y'+ytgx :L, y(7r):5; 3). e*¥dy =xdx .
X COs X

TPETUN CEMECTP
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Bompocsl K epBoii py0eXHO# aTTecTanuu

Paszpen: «KpaTHble UHTerpasb»

1.

LNk~ wWN

_ e
W N = O

—_ =
[S2 N

v

Lo,

11.

12.
13.

[1BOIiHBIE UHTErpasibl: OCHOBHbIE TIOHATHSI.

CBoliCcTBa IBOMHBIX UHTErpasioB.

BoruricsieHre [BOMHBIX UHTErPAjioB B [eKapTOBbIX KOOpJAWHATAX.
BoiunciieHne IBOVHBIX UHTETPasioB B MOJISIPHBIX KOOP/IUHATAX.
[Tpuno>keHusi ABOWHBIX UHTETPaIOB.

TpoliHble UHTerpasbl: OCHOBHBIE TIOHSATHUS.

CBoliCTBa TPOMHBIX UHTETPAJIOB.

BbiuniciieHre TPOMHBIX UHTErPaJioB.

[Tpuno>keHusi TPOMHBIX UHTErPajioB.

. KpuBo/ivHeliHble uHTErpasbl 1-ro poja.

. CBoliCTBa Y BbIUMC/IEHE KDUBOJIMHENMHBIX UHTErpaioB 1-ro poja.

. KpuBo/iMHeliHbIe UHTErpasbl 2-r0 poja.

. CBoliCTBa ¥ BbIUMC/IEHE KDUBOJIMHENHBIX UHTErPaioB 2-T0 poja.

. [IprnokeHrst KpUBOJIMHEUHBIX UHTETPasioB.

. [ToBepXHOCTHBIe UHTEerpasbl: OCHOBHBIE MTOHSITUS], CBOMCTBA U BbIYUC/IEHUE.

Oo6pa3zey 3ad0aHus 015 nepeoti pydexcHoli ammecmayuu

1 2- x2
HM3MeHUTh TTOPSIIOK UHTET PUPOBAHMSI: fdx J'f dy.
0 X

BbruricauTh gBOMHOM MHTErpaj o ob6aactu D, orpaHMYeHHOM yKa3aHHOM JTUHUSMMU:

J'ff(y+1)dxdy D; y=x+5; x+y+5=0; x =<0.
(D)

Bonpockl K0 BTOpOid py0e>KHO# aTTecTaluu
Teopusi BepoATHOCTEeN U MaTeMaTHYeCKasi CTaTUCTHKA

CnyuvaiiHble COOBITHS, TIPOCTPAHCTBO COObITMI, anrebpa coObiTHL. Kaccuueckoe
oripejiesieHle BePOSITHOCTH. DJieMeHThl KOMOWHATOPHKHY.

l'eomeTpuueckre BeposSTHOCTU. CTaTUCTHYECKOe U aKCHUOMaTHYecKoe OrpejiesieHre
BEPOSTHOCTH, CBOMCTBA YCIOBHBIX BePOSATHOCTeW. He3aBUCUMOCTEL COOBITHIA.

YciioBHasi BepOSITHOCTb, CBOMCTBA YC/IOBHOM BEpPOSTHOCTH. YMHOXEHUEe U CJI0XKeHHe
BEpPOSITHOCTEM.

dopmyia oMHOM BeposiTHOCTH U (opmyJa Baiieca.

CrnyuaiiHble BelMUMHBL. 3aKOH pacripefiejieHUsi JUCKPeTHOM, C/lydallHOW BeJIMUMHbBI, ee
YKC/IOBbIE XapaKTePUCTUKHU.

buHoMuanbHOe pacripefienienue. DYHKLUSI pacripefie/ieHdss M TJIOTHOCTh BepOSITHOCTEH
HelpepbIBHOM, C/lydyaliHOU BeJIMUMHBI, ee YUC/IOBble XapaKTePUCTUKH.

PaBHOMEpHOe 1 HOpMaJTbHOe pacripe/ie/ieHusl.

HepaBencTBo UeObimieBa 1 3aKoH 60/binux umces. LieHTpasnbHas ripeiesibHasi Teopema.
JlokanbHast ¥ UHTeTpaJibHas Mpe/ieibHble TeopeMbl Jlariaca.

. leHepasibHasi COBOKYMHOCTb M BbiOOpKa. Cy4aliHOCTb U perpe3eHTaTUBHOCTh BLIOOPKH.

CraTucTHUeCcKOe pacripe/iesieHre BLIOOPKHU, ero reoMeTpruueckoe n300pakeHue.

OrleHKa TIapaMeTpOB TeHepasbHOM COBOKYIHOCTU TIO ee BbIOOpKe. KOHeuHbIe OI[eHKH
reHepajbHOM Cpe/iHel U TeHepaTbHOTO Cpe/IHeTro KBaJIpaTUYHOTO OTK/IOHEHMS.

[ToHsiTHe 0 HECMeILleHHOCTH, OLIeHKH reHepaibHOM Cpe/IHeM.

[oBepuTesbHbIe HHTEPBAJIbI [jisl TapaMeTPOB HOPMaJILHOT'O PACIipe/iesieHusl.
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14. TIpoBepka CTaTUueCcKUx rumnore3. [loHaTHe O KpuTepud coryacusi x°. [loHsTHe O
MPOCTEMIINX C/TydyaliHbIX TpOLecca.

Oo6pa3zey 3ad0aHus 0151 émopoli pyGexcHoU ammecmayuu

1. B rpynme 30 cTyzeHTOB, cpefid KOTOPbIX 9 OTMUHKMKOB. HallT BepOSTHOCTHL TOTO, UTO Cpeju
oToOpaHHBIX HayAauy 11 CTy/1eHTOB 6 OT/TMUHUKOB?

2. B cembe ° pereil. Cumras BEepOSTHOCTH POXKAEHHMS MaJbudKa WM JeBOUKU OJMHAKOBBIMH,
HaiiTu BepOSITHOCTB TOTO, UTO CpeJiu JieTeid He Oosiee JBYX MaTbuMKOB.

3. CnyuaiiHas BeqvurHa X 3agaHa (yHKipedr pacrpesenenuss F(x). HaiiTh a) MI0THOCTh
BeposaTHocTH [ (X); 6)marematnueckoe oxuganue M (X); 6)aucrepcuro D(X); 2)cpennee
KBajipaTuueckoe oTkaoHenue o(X). ITocrpouts rpaduku dyukimit F(x) u f(X):

[ TE > T A - ]
e =

qA =

T T — - T T D = e == =3
11, TN Ea e = =

7.2. Boripochl K 3K3aMeHy

IIEPBBI CEMECTP

TEOPETI/I‘-IECKI/IE BOIIPOCHI, BBIHOCHUMbI€ Hd 3K3dM€EH

1. Onpepenutend U UX OCHOBHBIE CBOKMCTBA

BoiBog dhopmyn Kpamepa /151 pellieHUsI CUCTeM JIMHEMHBIX YpaBHEeHUN

Marpuuibl U fielicTBUS HaJ, HUMU (C/I0KeHre, BbIUMTaHWe U YMHO)KeHHe Ha YMCJIO,

YMHOKEHUEe [IByX MaTpHLI.)

Mertog I'aycca peleHusi CUCTeM JIMHEWHBIX ypaBHEHUM

MaTpuuHbIf CrI0c0o0 pellieHusi CUCTeM TMHEMHbIX ypaBHeHUH

[TousiTHe BeKkTOpa. JIuHeliHbIe onepaLyy HajJ, BeKTOpaMu

CkasnsipHOe TIpor3Be/leHre BeKTOPOB M ero CBOMCTBa

BekTopHOe npousBefeHHe BEKTOPOB U €ro CBOMCTBA

BbIBo/1 yC/10BMiA TapanielbHOCTH U yCJI0BUS TIEPIIeHUKY/ISIPHOCTH IBYX BEKTOPOB

0. CmelaHHOe TIpOM3Be/leHre BeKTOPOB M ero CBOMCTBa

11. OO611ee ypaBHEHUS TIPSIMOM M ypaBHeHUe TIPSIMO, IPOXO/siieli uepe3 e 3aflaHHbIe TOUKU

a. Ha IJIOCKOCTH

12. Yron Mexay AByMs NpsAMbIMU. TOUKa repeceuyeHus ABYX NPSIMbIX. Y CJIOBUS
rapasie/lbHOCTH U YC/I0BUe TIepIieHAMKYISPHOCTU JBYX MPSIMbIX.

13. KpuBble 2-ro niopsiika (OKpY’>KHOCTb, 3JUTHIIC, TUTiep6oJia 1 rapabosia)

14. TIpegen pyHKLIMY HeTIPePLIBHOTO aprymeHTa (TipuMepbl). BeckoHeuHO OOJIbIION apryMeHT.

15. BeckoHeuHo Gosblive, 6eCKOHEUHO Masible PYHKLIMY (TIpUMepBbI).

16. CpaBHeHHe O6eCKOHEUHO MabIX (DYHKIIWUM, SKBUBa/IEHTHbIe OecKOHEUHO Masble. [TpaBuia
rpe/le/IbHOTO Nepexo/ia: rpejiesl CyMMbI, TTPOM3Be/IeHus], YaCTHOTO (PYHKLIUN
(moKa3aTenbCTBO).

17. Tlpu3Hak cyiecTBoBaHus Tipefesna GyHKUMU. [1epBbili ¥ BTOPOI 3aMeuaTe/ibHble Mpejerbl.

18. HemnpepsiBHOCTH (yHKIMM, K/laccubUKalvs ToueK pa3pbiBa (IpUMephbl).

19. ToHsATHE MPOU3BOAHON (PYHKI[MH, TeOMeTPHUUECKHU CMbIC (TIPUMepHhI).

20. TeopeMbl 0 NMPOM3BOAHBIX CYMMBbI, IPOU3Be/IeHUs], YaCTHOTO (DYHKLIMH ([J0Ka3aTeabCTBO).

21. IIpou3BoAHas CJI0XKHOUW (PYHKI[WH.

22. NuddepenuipoBanue GyHKIMM, 3a[JaHHBIX TapaMeTpUUecKy. (TIpUMephl).

23. Tabsmiia TPOM3BOAHBIX 3/IEMEHTAPHBIX (DYHKIIHH.

24. Iuddepenuyan pyHkmH, AuddepeHLian CyMMbl, TPOU3Be/IeHUs], YaCTHOTO.

25. TIpousBozHble U auddepeHLIrabl BHICIINMX MOPSIAKOB.

26. Teopemsl Pomig, Jlarpanka u Komm.

W

—ooNO U A
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27. PackpbITHe Heonpe/ie/IEHHOCTeN B IIpejienax, npasu/io Jlonurans.

28. Bo3pacranue U ybbiBaHe GpyHKLMA. Heobxoumoe 1 jocTaTouHOe yC/ioBHe
MOHOTOHHOCTH (PyHKLIMU Ha OTpe3Ke. JKCTpeMasbHble TOUKH. [l0CTaTOUHbIe yC/IOBUS
3KCTpeMyMa.

29. BBINyK/I0CTh ¥ BOTHYTOCTh KPUBOH. JlocTaTOUHBIE YC/IOBUS TOUEK Tieperuba (prumepsl).
AcyMnTOTHI rpaMKOB (PYHKLMU (TIPUMEpBHI).

30. NccnepoBanue yHKLMIA, TOCTPOEHKE UX IPa(pUKOB.

Oo6pa3er 5K3aMeHaMOHHOT 0 OM/IeTa

MUWHNCTEPCTBO OBPA30BAHUSA 1 HAYKM POCCUIICKOUW ®EJEPALIMN
I'PO3HEHCKHNM I'OCYJAPCTBEHHBIN HE®TAHON TEXHUUYECKI YHUBEPCUTET
“MeHu akazemuka M. 1. MU/UIMOHIIIMKOBA

JucourvHa MaremaTuka
NuctutyT VHI' I'pymina MCC cemectp I
Bunet Ne 1
1. Ompegpenurenu n-ro nopsigka. Airedpanueckuie 0TOHEHNS! © MUHOPBIL.
2. Peumre cuctemy metogiom [aycca: | - -~ = =~ = o~ . =

. -
3. HaiiTi npousBo/HbIe JaHHbIX QyHKIMiAL:1). y =4x - < +§/XT; 2) y =@- 4x*);

3) y =3x> -arcsinx,
4. [laHbl 2 BeKTOpa: a =3i- 2j +4k U b =i+5j - k, HaliTW BEKTOPHOE MPOU3BEZEHUE ITUX

BEKTOPOB.
. . x*-x-30 . sin5x C 8x%-4x+3 . (x+3)°
5. Haiit npegensr: lim —————; lim————: Jim —————;lim .
x5 x> 4125 ~ x0cosxsindx’ xo-o 7x3 4 x-5 == x-1
«  » 2019
3aB. Kadepoii auaeB A.M.
[IperiogaBaresnb Ymapxagxuesa JILK.

O0pas3er 3K3aMeHaLMOHHOTO OWJIeTa /I/Isi CTY/IEHTOB 3a04HO# (hOpMbI 00yUeHuUst

MUWHNCTEPCTBO OBPA30BAHNSA 1 HAYKU POCCUIMICKOW ®EJEPALINN
I'PO3HEHCKII 'OCYJAPCTBEHHBIN HE®TAHOM TEXHUUECKNIN YHUBEPCUTET
“MeHM akaziemuka M. 1. MUUIMOHILIMKOBa
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JucounivHa MaremaTuka
NuctutyT NHI' I'pynnsr 3MCC cemectp I

Bunet Ne 1
[Tpoun3sBosHas, ee reoMeTpUYECKUNA U (PU3NUECKUI CMBICII.
Pemmre cucremy metozom Kpamepa:

= e — - e m

=" — e . — = o

I, e — = — e =1

HaiiTi ipon3BoHbIe JaHHbIX GyHKLMiA: 1) y =5x" - %+ %/XT; 2) y =+/xcosx,

Hanbl BepimmHbl nupamugel: A(-5; 4; -5), B (5; 2; 6), C(5; -7; -3), D(2;3;4). Haiitu ee
00Bem.

« » 2019 3aB. Kadepoit NauaeB A.M.
[IperiogaBarenb Ywmapxamxuena JI.K.
BTOPOVICEMECTP

TEOPETI/I‘IECKI/IE BOIIPOCHI, BBIHOCUMbI€ Hd 3K3dM€H

O6nacThb oripefiesieHus], TMHUM YPOBHS QYHKIUH /IBYyX ITePeMeHHBIX.

[Tpenen v HempepbIBHOCTE (PYHKLMU [JBYX NT€PEMEHHBIX.

YacTHble npor3BogHble. [TonHbli fuddepeniuar.

OkcTpeMyM (QYHKIMU ABYX repeMeHHbIX. HarboJiblllee 1 HauMeHblllee 3HaUeHus!

(GYHKLUM ABYX TlepeMeHHbIX B 3aMKHYTOM 00/1aCTH.

5. IIpousBopgHad 1o Hampas/eHuto. ['paguent. KacaTtesnbHas MI0CKOCTE U HOPMailb K
NOBEPXHOCTHU.

6. IlepBooOpa3Hasi U MOHATHE HeompeZe/eHHOro uHTerpasa. ['eomeTprueckuii CMbICT
HeoIlpe/leJIeHHOr0 UHTerpasa.

7. CBoiicTBa Heorpe/ie/ieHHOTO UHTerpasa. Tab/uiia OCHOBHBIX HHTErpasioB.

8. 3ameHa mepeMeHHOW M MHTerpHpOBaHMe I10 YaCTSIM Ji/Is1 Heollpeie/IeHHOrO MHTerpaia.

9. KowmmnnekcHsble urcna. leiicTBUs HaJ, KOMIJIEKCHBIMU UM C/IaMHU.

10. VIHTerprpoBaHyue NpoCTeUIINX TPUTOHOMETPUUECKHX BbIPDaKEeHNH,
TPUTOHOMeTpUYeCKye IO/ICTaHOBKY.

11. VinTerpupoBaHue palMoHaIBHbBIX pO0eii.

12. VHTerpupoBaHue BbIPA)KEHWH COJieprKalliuX UppaljiOHaIbHOCTb.

13. ITonaTHe onpe/ie/IeHHOr0 UHTerpasa, MHTerpaabHas cymma. CBOWCTBA ONpe/e/IeHHOr0
VIHTerpaJia.

14. ®opmyna HetoToHa-JlelibHuria. IHTErprpoBaHye 1o 4acTsiM, 3aMeHa epeMeHHOU B
orpeje/leHHOM UHTerparie.

15. HecobcTBeHHBIe MHTErpasbl C 6eCKOHEUHBIMU TpeZieslaMu, MHTeTpasibl OT pa3phIBHBIX
(yHKLN.

16. IIpuno>keHus orpezesieHHOro UHTerpaaa. HaxoxxeHve roiazen, BbIUUC/IeHHe JJIMHbI
JyTH.

17. HaxoxzeHre 00beMOB TeJT BpalljeHus], TUION[a/id TIOBEPXHOCTH C TIOMOIIBIO
orpeje/leHHOr0 UHTerpasia.

18. O6bIKHOBeHHbIe vt depeHLIMaNbHBIE YPaBHEHUs [1ePBOTO TIOPsjKa. Y paBHEeHUs C
paszesolMMUCS rlepeMeHHbIMU. 3asaua Koy,

19. JIuHeliHble ¥ OJHOPOAHBIE AU(QepeHLMaabHble ypaBHeHHs M1epPBOro Mops/Ka.

20. InddepeHipanbHble ypaBHEHHUs BBICIIUX MTOPSIKOB.
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21. Ipocreiimme auddepeHLivanbHble ypaBHEHNsT BBICIIEro MOPsiZIKa, JOMyCKarolye
TIOHWKeHUe MopsiJKa.

22. Jluneiinble fuddepeHLaibHble YpaBHEHUsI BTOPOro nopsijka. JInHeliHble 0JHOPO/JHbIE
Y HEO/IHOPO/IHbIe YPaBHEHUs.

23. O61ee pelieHre TMHEHHOTO HEOZHOPOJHOTO yPaBHEHHUs.

24. JIuneiiHble guddepeHLaibHbe YPaBHEHUSI C TOCTOSTHHBIMU KO3GhdULIMeHTaMHU.
XapakTepruCTH4eCKoe ypaBHeHMe.

25. HaxoxkjeHrie 4aCTHOTO pellieHusi HeOJIHOPO/JHOT'O YpaBHEeHHUsI MeTOZIOM To/i00pa 1o
TIpaBOM YacTH.

Oo6pa3er 5K3aMeHaMOHHOT 0 OM/IeTa

MUWHNCTEPCTBO OBPA30BAHNSA 1 HAYKU POCCUIICKOW ®EJEPALINN
I'PO3HEHCKII 'OCYJAPCTBEHHBIN HEGTAHOM TEXHUUECKNN YHUBEPCUTET
“MeHM akaziemuka M. 1. MuuUIMOHILIMKOBa

JucounianHa MaremaTtuka
NucTuTyT VHI' ['pymina MCC cemectp II
Bbuner Ne 1
1. HeonpezeneHHbll MHTErpal U €ro CBOKCTBA.
4 11 4
2. HaiiTi uHTerpasl: . +—- 2cosx |dx, [xsinxdx, J{Sx4 - X +—- 3dx.
x°-25 X X
"o dx ’ 3, .2 )j
3. BBIUMOINTE OIlpefie/ieHHble UHTerpaslbl: fﬁ’ J(2x +Xx° - SMx.
X —_
1

-2
4. Peumrts auddepeHIpanbHble ypapHeHus: 1). x°y =y” - 2xy; 2). y - 3x%y =x2e*, y(0) =0;
3).ey(1+x2)dy- 2x(+e )dx =0.

5. HaifTi yacTHbIe NPou3BOAHEIe 2-ro mopszka dyrkipm Z= f (s y): Z=3x* - 2y° - 5xy.
OK3aMeHaTop Ymapxagxuesa JI.K.

« » 2019 3aB. Kadepoit layaeB A.M.

Oo0pas3er 3K3aMeHaLMOHHOTO OWJIeTa /ISl CTY/IEHTOB 3a04HO# (hOpMbI 00yUueHuUst

MUWHNCTEPCTBO OBPA30BAHNSA 1 HAYKU POCCUIICKOW ®EJEPALINN
I'PO3HEHCKII 'OCYJAPCTBEHHBIN HE®TAHOM TEXHUUECKNN YHUBEPCUTET
“MeHH akaZieMuka M. 1. MUIMOHIIIUKOBA

HducuurinHa Marematyrka
NuctutyT VHI' ['pyninia 3MCC cemectp II
buner Ne 1

1. VHTerpupoBaHus MO YacTSM B ONpeJie/IeHHOM UHTerpa’e.

2
2 Haii o . ] = 3y 7 =
. dWUTHU YaCTHBIE TIPOM3BOHbIE (DYHKIIMHM ABYX IT€pEeMEHHbIX: ,
X -sinx + y -sin x
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3. BrluuciuTh onpeziesieHHbIN UHTerpalt: -[6
1

> dx
x-5"

4. Pemmthb guddepeHrpanbHble ypapHeHus:1). y +2xy =xe*,y(0)=0; 2). y " +4y +8y =0,

5. Haiitu uHTerpassl: J' 7

Nk WN

10.

11.

12.
13.

14.

15.
16.
17.
18.

19.
20.

21.
22.

(3x - 5Mdx

, [a+4ax)°dx.
X2 . 4 J‘
« » 2019 3aB. Kadepoit NauaeB A.M.

[IperniogaBarenb Ymapxagxkuena JI.K.

TeopeTHueckue BONpochl, BLIHOCUMBbIe HA K3aMeH
KpaTtHble 1 KPHBOJ/IMHelIHbIe MHTerpasbl

[IBOiiHBIE MHTErpasIbl: OCHOBHBIE TIOHSATHUS U CBOWCTBA.
BorunciieHne [BOMHBIX MHTErPAJIOB B 1eKAPTOBbIX U MOJIIPHBIX KOOPJAWHATAX.
[Tpuno>xeHust ABOVHBIX UHTETPA/IOB.
TpoliHble UHTErpasibl: OCHOBHbIE TIOHATHS U CBOUCTBA.
BbruniciieHre TPOWHBIX MHTETPaoB.
[Ipuno>keHust TPOMHBIX UHTErPAJIOB.
KpuBonvHeliHble vHTerpansl 1-ro 1 2-ro pojia, UX CBOMCTBA U BBIYUC/IEHUE.
[Ipuno>keHrst KpUBO/IMHEHMHBIX UHTErPaJIOB.
Teopus BeposATHOCTeN U MaTeMaTHYeCcKas CTaTUCTUKA

CnyuaiiHble COOBITHSI, TIPOCTPAHCTBO COOBITHM, anrebpa cobbiTHil. Knaccuueckoe
oripeZie/ieHHe BePOSITHOCTH. JeMeHTbl KOMOMHATOPHKH.

l'eomeTpuueckre BeposiTHOCTHA. CTaTUCTUYECKOe W aKCMOMAaTH4YecKoe OrpejiesieHre
BEPOSITHOCTH, CBOMCTBA YCJIOBHBIX BepOsiTHOCTel. He3aBUCMMOCTD COOBITHIA.

Yc/i0BHasi BepOSTHOCTb, CBOWCTBA YC/JIOBHOM BEPOSITHOCTU. YMHOXXEHHE W CJI0)KeHHe
BEpPOSTHOCTEU.

dopMyia MoHOM BeposiTHOCTH U hopMya batieca.

CrnyualiHble BeJIMUMHBI. 3aKOH pacrpejiesieHdsl [JUCKPeTHOM, CIy4alHOM BeJIMYMHBI, ee
YKC/IOBble XapaKTePUCTUKH.

buHomuanbHOe pacnipeziesienve. OYHKIMA pacripefie/ieHUs] M IJIOTHOCTb BePOSITHOCTeM
HeTpepbIBHOM, C/TyyaliHOM Be/TMUMHBI, ee UMC/I0Bble XapaKTePUCTHUKU.

PaBHOMepHOe 1 HOpMa/ibHOe pacripefie/leHusl.

HepareHctBo YebbIiieBa v 3aK0H 00/1bIIMX uKces1. [leHTpasibHas TipeiesibHasi TeopeMa.
JlokanbHast ¥ MHTerpasbHas IpeZesibHble TeopeMsl! Jlamnaca.

I'eHepanbHasi COBOKYITHOCTb U BbibOpKa. CilyualfHOCTh M perpe3eHTaTUBHOCTb BbIOOPKHU.
CrarucTtryeckoe pacripe/iesieHre BbIOOPKH, ero reoMeTprueckoe n300paxkeHue.

OrleHKa TapamMeTpOB reHepasbHOW COBOKYITHOCTH T0 ee BbIOOpKe. KoHeuHble OLIeHKU
reHepasbHOM CpeJjHeN U reHepasbHOIO CpPeJHero KBaJpaTUYHOIO OTK/IOHEHUS.

[ToHsiTHE 0 HECMeIlIeHHOCTH, OLIeHKU reHepa/ibHOW Cpe/iHel.

[loBepuTenbHble UHTEPBasb! /1J11 TapaMeTPOB HOPMa/IbHOIO pacripe/ie/leHusl.

[TpoBepka cratMueckux rumore3. [loHsaTve o Kpurtepuu corzacus x°. IloHaTHe O
MIPOCTEMNIINX C/IydyalHbIX NpoLjeccax.

Oo0pa3ser YK3aMeHAIMOHHOr0 OusieTa

MMHUCTEPCTBO OBPA3OBAHNA 1 HAYKU POCCUVICKOW ®EIEPAILINN
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I'PO3HEHCKUI I'OCYZIAPCTBEHHBIN HE®TAHON TEXHUYECKNIN YHUBEPCUTET
“meHd akazgemuka M. [. MUJIMOHII[MKOBA

JucounivHa MaremaTuka
NucTuTyT VHI I'pymnina MCC cemectp III
buser Ne 1

1. OnpepesieHne BepOSITHOCTH, CBOWCTBA.

2. [IpeacTaBUTh ABOMHOM UHTErpasl .! Zf G y)dxdy g BHU/Ie TIOBTOPHOT0, ec/ii 06/1acTh D 3ajjaHa
JIUHUAMU. D:x2 =2- y; x+y =0.

3. BbUMCIMTL KPHUBOJIMHEHHBLIA HMHTErpail A?!(X F)dxdy, e AB- OTpesok MO,

coequnsiromeit Touku (0; 0) u (45 2).

4. B xopobe 6 KpacHbIX 1 4 CUHMX KapaHzaiia. Hayzauy W3BIeKarT TpU KapaHzaiia. Haiitu
BEPOSATHOCTh TOTO, UTO /IBa UX HUX - KPACHBIE,

5. Cnyuvaiinas BenrunHa X 3aziaHa (yHkipeit pacnpegenedus F(x). Haiitu d) maoTHOCTb
BepositHocTH [ (X); 6) MaTemaTrueckoe oxuganve M (X); e) mucniepcuro D(X); 2) cpepnee
KBajpatrueckoe otkioHenre o(X) . IMoctpouts rpaduku dhyukuumit F(x) u f(X):

e To D T N - ]
. o

o e | —11‘;, TEE>ET D = e == =
« » 2019 3aB. Kadezpoii ['ayaeB A.M.
IIperniogaBaTesnb Ywmapxagxkuesa JI.K.

Oo0pas3er 3K3aMeHaLMOHHOTO OWJIeTa /ISl CTY/IEHTOB 3a04HO# ()OpMbI 00yUueHuUst

MUWHNCTEPCTBO OBPA30BAHNSA 1 HAYKU POCCUIICKOW ®EJEPALINN
I'PO3HEHCKNI 'OCYJAPCTBEHHBIN HE®TAHOM TEXHUUECKNW YHUBEPCUTET
“MeHM akazemuka M. 1. MUUIMOHILIMKOBa

Jucouninza MaremaTuka
NuctutyT VHI' ['pyninsl 3MCC cemectp III
Buner Ne 1
1. JIMCKpeTHBIe U HelpepbIBHbIE C/lydaliHble BeJIMYUHBI.
2 4- x

2. BplUMCINATE OBTOPHBIN UHTErpall: J‘dx J‘ydy
-3 2

3. [aH psp pacripesiesieHUs JUCKPETHOM C/Iy4aliHOM BeJIMYMHBI X :
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netany. HaiiT BepOSITHOCTD TOTO, UTO XOTS ObI O/[HA /IeTa/Tb OKaXKeTCs

« »

X |

3 | -2

| 1 | 8

p ‘ 0,1 ‘ 0,5 ‘ 0,2 ‘ 0,2
a) TlocTpouTh MHOTOYTO/IHUK pacripefenenust; Haiitu: 6) matematrueckoe oxxkuzganvie M (X);

8) mucniepcuto D(X); ¢) cpefHee KBaJpaTHuecKoe OTKIOHEHHE.
5. B simuike 12 fgetaneid, cpefu KOTOPbLIX 4 oKpaiieHHbIX. COOpPIIMK HayZauy U3BjaeKaeT 3

2019

3aB. Kadepoii
[IperniogaBaresnb

I'auaeB A.M.

OKpallleHHOM.

Ymapxagxuesa JI.K.

7.4. OnucaHue noKasareseil 1 KpuTepueB OlleHUBaHUS KOMIIeTeHIMI Ha pa3/IMYHbIX Tanax
U (hpopMHpOBaHKs, ONIMCaHUe IIKA/Ibl OLleHUBaHMA.

Tab6mmna 7

IInanupyemble pe3y/IbTaThl 0CBOEHHUSA
KOMIIeTeHIIMH

KpuTepuu onieHHBaHUs pe3y/IbTaTOB 00yUYeHUs

HaumMeHoBaHMe

OLIEHOYHOr0
cpeacTBa

MeHee 41 6anioB
(neyaoBneTBopu
Te/IbHO)

41-60 6a/10B
(ynoBnersopure
JIbHO)

61-80 6a10B
(xoporo)

81-100 6as10B
(oT/IMUHO)

OTIIK-1.1. Pa3pabaTbiBaeT ¥ 3aHUMAETCSI BHE/IPeHHEM HOBBIX METO/IOB U CPe/ICTB TEXHIUUECKOTO KOHTPOJIS;
OCYLL|eCTB/ISIeT COrJlaCOBaHMe HOBBIX METOJUK U CPeJCTB KOHTPOJISA KaueCTBa C TeXHOJIOTMYeCKUMU,
MeTPOJIOTMYeCKUMHU Y TIPOM3BO/CTBEHHBIMU M10/pa3/ie/leHUsIMU OpraHv3alyy
OITK-2.1. ®opmynupyeT 3afauud He0OXOJUMBIX PabOT TI0 MOBBIILIEHHIO KaueCTBa MPOAYKIMY B OPraHU3aluU Ha
OCHOBE MeTPOJIOTUYEeCKUX CHCTeM Y BHEeJPEHUIO 3TAJIOHHBIX U 00pa3OBbIX MPUOOPOB BhICIIIEH TOUHOCTH;
OIIK-6.1. Pa3paboTKa mpe/ioyKeHui 0 TIOBLILLIEHUIO KaueCTBa Mo/iyyaeMbIX MaTepUasioB, Chipbs,

1oy ¢abprUKaTOB ¥ KOMITJIEKTYIOLMX W3/e/Ii HA OCHOBe BHE/IPEHUsI CUCTeMHOTO Y (PYHKIIMOHAIbHOTO aHa/In3a,
HOBBIX MeTO/J0B METPOJIOTMY U aBTOMAaTU3aLMU [TPOU3BO/CTBEHHBIX ITPOLIEeCCOB;

3HaTb: MeTO/bl pelleHus
CUCTeM JIMHENHBIX

dparmeHTa
pHBIE

Hemnonu
ble

CdopmupoBaH
HbIe, HO

Cdopmup
OBaHHbIe

KommnnekT 3asjanuii
[J7151 BBITIO/THEHUSI
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anrebpanyecKrx ypaBHEHHH,
OCHOBBI

b depeHIIMPOBaHUS U
HMHTerpupoBaHusl PYHKI[UH,
peliieHust
IvddepeHLMaTbHBIX
ypaBHEHHH, OCHOBHbIE
TI0JIO)KeHUsI TeOPUU
BEpPOSITHOCTEN U
MaTeMaTHueCKOu
CTaTUCTHUKU;

3HaHUA

3HAHHUA

cofieprKaiije
OT/Ie/IbHbIe
nipo0eb
3HAHUS

cucremMaruye
CKue
3HdHUA

YMetb: cOCTaB/IATh
ypaBHeHUsI TIPSIMbIX U
KPUBBIX JIMHUI Ha TVIOCKOCTU
Y B TIPOCTPAHCTBe,
TOBepPXHOCTel BTOPOTo
nopsiika, AuddepeHLIIpOBaTh
Y UHTErpupoBaTh (PYHKLIUU
O/IHOM U HECKOJIbKHX
repeMeHHbIX Ha SKCTPeMyM,
WCC/ie/JoBaTh Ha CXOAUMOCTh
PSiZibl, HAXOJUTh UHC/IOBbIE
XapaKTepUCTUKU C/TydalHbIX
BeJIMUKH

YacTtuua
ple
yMeHHUst

Hernonu
ple
yMeHUsI

YMeHus
TIO/THEIE,
JIOTTy CKQFOTCSI
HeOo/bIIIIe
OILLIMOKU

Cdopmup
OBaHHbIe

yMeHUst

Bnapers: meTonamu
BBIUMCJ/IEHUS KPaTHBIX,
KPUBOJIMHEHHBIX U
TIOBEPXHOCTHBIX UHTETPAJIOB
Y HaBbIKaMH TTPUMEHEeHHSI
9TUX 3HAHUU K pelleHunto
3a/lau MeXaHUKH,
COTIPOTHBJIEHUS] MaTepHaJIOB,
Apyrux
ob1rernnpodecCOHaMbHBIX U
CrelyabHBIX JUCIUTIIVH,
B/1a/IeTh METOJaMU
WCTI0/Tb30BaHUs
MaTeMaTHUYeCKHUX MeTOZIOB
06paboTku
9KCTiepUMeHTaIbHbIX
JTAHHBIX.

YacTtuyHoe
B/IaJIeHHE
HaBLIKAMU

Hecucrema
THUeckKoe
MpYMeHeH!
€ HaBbIKOB

B
CHCTeMaTU4YecK
oM
TIPUMEHEeHUH
HaBLIKOB
JIOTTYCKaroTCst
TTpO0eJIBI

YcrneliHoe U
cUcTeMaTHue
cKoe
rpUMeHeHue
HaBBIKOB

pPyOeXKHBIX
arrecTaiym ,
BOTIPOCHI 110 TeMam
/pa3genam
JUCLIUTUTAHBI
BBLIHOCHMBbIE Ha
9K3aMeHal[MOHHbIe
OU/IeTHI

8. OCo0eHHOCTH pea/iM3alUuH AUCIUILIMHBI /IS HHBA/IU/IOB U JIUI] C OTPAaHUYeHHBIMHU

BO3MO)XHOCTSAAMH 310POBbA

s ocyllecTBieHUs] MpoLiefyp TeKYLero KOHTPO/S YCIeBaeMOCTH U IPOMEeXYyTOYHOMR

aTTecTaliii OOydaroMIMXCs  CO3/jaHbl

dboHbI

OLIEHOYHBbIX Cpe/ICTB,

aZlanTUPOBaHHbIE IS

VHBa/W/IOB U JIML] C OrPaHAYeHHbIMHU BO3MOXKHOCTSIMH 37I0POBbSi U TI03BOJISIIOIIME OLIEHUTh
JNOCTI)KeHHe WMH 3allyITaHUPOBAaHHBIX B OCHOBHOW 00pa30BaTe/IbHOW TpPOTrpaMMe pe3y/IbTaToB
o0OyueHust U ypoBeHb C(HOPMHPOBAHHOCTH BCEX KOMITETEHIIUH, 3asiB/IeHHBIX B 0Opa30BaTe/bHOM
nporpamMe. @®opma MpoBefleHWsT  TeKylled — arrecTaliid i CTY/eHTOB-UHBA/IN/OB
yCTaHaB/MBAeTCA C YYeTOM WHAVBUAYAIBHBIX TCUXO(QU3NUECKNX 0cobeHHOCTel (YCTHO,
NMMCbMEHHO Ha OyMare, MHUCbMEHHO Ha KOMIbIOTepe, B (opMe TecTUpOBaHUS U T..). Ilpum
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TEeCTUPOBAHUM /ISl C/IA0OBUASAIIMX CTYZAEHTOB WCIIO/B3YIOTCS (OHABI OLIEHOYHBIX CPEJICTB C
YKpyIHeHHbIM mpudToM. Ha 5K3aMeH MpuriaiiaeTcs COMpOBOXK/AIOIIHIA, KOTOPBINA 00ecrieunBaeT
TEXHUYECKOe  COTIPOBOXKAEHWe  CTyJeHTy. [Ipy  HeoOXOAMMOCTH  CTY/IeHTY-UHBa/TUAY
TIpe/IOCTaB/IsSIeTCS [JOTIOJIHUTeIbHOe BpeMsi [l TIOATOTOBKM OTBeTa Ha 3K3aMeHe (WM 3ayete).
OOyuaromuecss C OrpaHUUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI U OOyYaroOIUecss WHBAIU/IbI
00ecIrieunBalOTCs TeYaTHbIMU W 3JIEKTPOHHBIMM 00pa30oBaTe/bHBIMU pecypcamMy (TIpOrpaMMBI,
yueOHble TOCOOMS /11 CAaMOCTOSITE/IbHOWM paboThl W T.4.) B (oOpMax, aJanTUPOBaHHBIX K
OrPaHUYEHUSIM UX 3[J0POBBSI U BOCTIPUATUS UH(DOPMALIUU:

1) JJIsl U'HBAJTUZIOB U JIUL] C OTPaHAYeHHBIMU BO3MOKHOCTSIMU 3/10POBbSI 110 3PeHHUI0:

- JJISl CJIembIX: 33/lJaHUsl [0 BBIMOJIHEHWsI Ha CeMUHapaxX W TMPAKTUYeCKUX 3aHSITUSIX
oopmiisrOTCs pesibeHO-TOUeuHbIM LIpU(TOM Bpaitsia umM B BUje 3/IEKTPOHHOTO AOKYMeHTa,
JOCTYITHOTO C TIOMOIIbI0 KOMITbIOTepa CO CIiel[da/Iu3UpOBaHHBIM TPOTPAaMMHBIM 0O0ecrieueHHeM
IS CJIETIBIX, MO0 3aUMTHIBAIOTCS aCCUCTEHTOM; TMHMChbMEeHHbBIe 3aflaHUsI BBIMOHSIOTCS Ha Oymare
penbedHO-TOUeuHbIM IIpudTOM bBpaiis WM Ha KOMIIbIOTepe CO  CIelUaJTu3UpOBaHHBIM
TIpOrpaMMHBIM obecrieueHreM Jijisi C/IeMbIX JIMOO HaJUKTOBLIBAIOTCS aCCUCTEHTY; 00yJaroL[uMCs
JUIsi  BBITMIOJIHEHUWS 3a/laHUsi TPU  HeoOXOAMMOCTU TIPeJOCTaBJISIeTCS KOMIUIEKT TMHUChbMEHHBIX
TIPUHA/|Ie’KHOCTe U Oymara fijisi TMcbMa pesibepHO-ToueuHbIM ipudToM Bpaiiisi, KOMIbIOTep €O
CrielMaM3upPOBaHHBIM TIPOTPAMMHBIM 00ecrieueHeM Jijisi CJIerbIX;

- anA craboBuasIMX: 00ecrieurBaeTCsl WHAWBH/yalbHOE paBHOMEDHOe OCBelljeHhe He
MeHee 300 J/itOKC; 00yYarOIMMCs /151 BBITIOJTHEHUS 3a/laHusI TIPU He0OXOIUMOCTH TIPeA0CTaB/ISeTCS
yBeJIMUMBAIOIlee YCTPOMCTBO; BO3MOXKHO TaKXKe HCIIO/b30BaHWE COOCTBEHHBIX YBeTMUMBAIOIINX
YCTPOWCTB; 3a/IaHus [I/Is BBITIOJTHEHUS 3a/laHUM O(OPMIISIIOTCST YBETMUeHHBIM HIPUGTOM;

2) [J/1s1 UTHBAJTUZIOB U JIUL] C OTPAaHUYeHHBIMH BO3MO>KHOCTSIMU 3J0POBbSI MO CJIYXY:

- A TAYXHMX W caabocabimamux: obecrieurBaeTcss Ha/lduue 3BYKOYCH/MBAIOIIEH
anmapatypbl KO/UIEKTUBHOTO T0/Tb30BaHUs, TIPU HEOOXOJUMOCTH O0YYarOIMMCS TIPeZ0CTAB/ISETCS
3BYKOYCWIMBAIOIIAsl arrapatypa WHAWBUIYaIbHOTO TI0/Ib30BaHUS; TIPEAOCTABJISIOTCS YCIYTH
CypZl0TIepeBO/IUMKa;

- VISl C/eNOIJIyXMX [IOMyCKaeTcsi TPUCYTCTBUE AaCCHUCTEeHTa, OKa3bIBaloIIero YCIyru
TUdIOCYpOTIepeBOAUMKa (TIOMUMO TpeOOBaHUH, BBITIOJHIEMbIX COOTBETCTBEHHO /I CJEIbIX U

TJIyXUX);

3) JJI1 AL C TSDKebIMUA HapyLIeHWsSIMH DPeud, TJYXUX, CIa0O0C/IbIIAIMX JTeKUUN |
CeMHHapbl, TPOBO/IUMbIe B YCTHOM (popMe, MPOBOASATCS B MUCbMEHHOM opMme;

4) JJ/11 UHBa/JIWJOB W JIML] C OTPaHUUYEHHBIMA BO3MOJKHOCTSIMU 37,0POBbS, MMEHOIUX

HapyIIeHHs ONMOPHO-ABUIaTe/ILHOTO0 anmnapara:

- I JIUL] C HAapyLIeHUsIMUA OTTOPHO-ZIBUTaTe/IbHOTO afriapaTa, HapylleHUssMU JIBUraTe/TbHbIX
(GYHKIMH BEPXHUX KOHEUHOCTEH WM OTCYTCTBHEM BEPXHMX KOHEUHOCTEH: MHUChbMEHHbIEe 3a/laHus
BBIMOJ/IHSIIOTCS Ha KOMITBIOTEPE CO CITeI[Ha/TM3UPOBAaHHBIM TIPOTPAMMHBIM 00ecrieueHHueM WU
Ha/IMKTOBBIBAIOTCST aCCUCTEHTY; BBITIOJIHEHUE 3a/laHu (TeCTOB, KOHTPOJIbHBIX paboT), IPOBOJUMBIE
B NMMCbMeHHOM (opMe, TIPOBOJSTCS B yCTHOM opMe IyTeM oripoca, bece/ibl ¢ 00yUaromMcsl.

9. YueOHO-MeTOANUYECKOE U HH(OPMALIHOHHOE 00ecrieueHre JUCIHILTHHBI

9.1. JIuTeparypa
1. KapakasesiH C.A. [duddepeHipanbHoe uWcuucieHue QYHKLUMA OJHOM TepeMeHHOU
[SnekTponHbI pecypc]: yue6HOe mocobue/ Kapakasbst C.A., ITak 3.E., ConoBréBa O.B.—
OnekTpoH. TeKkcToBble [JaHHble.— CII6.: Cankr-IleTepOyprckuii rocyJapCTBeHHbIH
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apXUTeKTypHO-CTpouTenbHbIN yHHUBepcuTeT, DBC ACB, 2015.— 99 c.— Pexxum pocryna:

http://www.iprbookshop.ru/33307.— 3B5C «IPRbooks», o naposto.

Iumaues B.C. OcHOBEI BuICcIIel MaTreMaTUKU. — M.: Briciiias mikosa, 2005. — 479 c.

3. Kpatkuil Kypc BbiCIlleli MaTeMaTUKH [DneKTpoHHbIM pecypc]: yuebnuk/ K.B. Bangun [u
Ip.]— OnektpoH. TekcroBble faHHble.— M.: HamkoB U K, 2015.— 512 c.— Pexum
nocryma: http://www.iprbookshop.ru/14611.— 3BC «IPRbooks», o naposnto.

4. I'mypman B. E. Teopusi BeposiTHOCTell ¥ MaTeMaTHyecKasi CTaTHCTHKa: YuyeOHOe mocobue
[JIS1 CTYZleHTOB By30B.— M.: Briciuag mikosna, 2012.

5. Cangos A. A. KpaTkuli Kypc BbICILLIeN MaTeMaTKH, TOM.1, Tom 2. — I'po3nsiy, 2014.

N

6. A6aynxamuzoB C.C. COOpHMK 3a/lad [0 TeOpHWU BEPOSTHOCTe W MaTeMaTUuecKou
craructuke. — ['posuei, UL T'THTY, 2011.

7. VHpuBuayanbHble 3afaHusi MO BbIcliel maTematvke. YacTe 1. JIMHeliHasi U BeKTOpHas
anrebpa. AHanuThueckasi reometpusi. JuddepeHiuanbHoe vcunciaeHre (GpyHKIUNA OJHOM
repeMeHHOM [DJieKTpoHHBIM pecypc]: yuebHoe mocobue/ A.Il. Psabymko [u ap.]l—
OJIeKTPOH. TeKCTOBbIe JaHHble.— MuHCK: Bbimdiiias mikosa, 2013.— 304 c.— Pexxum
poctyna: http://www.iprbookshop.ru/20266.— 3BC «IPRbooks», o naposto.

8. Bbataeea M.T. COOpHUMK 3a/jau IO JMHEMHOW W BEKTODHOW anrebpe WM aHAJIUTUUYECKOU
reometrpun.— ['po3nsiii: UTIL TTHU, 2007. — 50c.

9. [Hauaesa JI. III., CocnambekoBa JI. C. CoopHuk 3azau. [duddepeHpanbHbie ypaBHeHUs. —
I'posusiii UIIL I'THU, 2010.

10. Ymapxamxkuea JI.K. MHTerpasmbHOe ncurcieHre QyHKUMU OAHOM repeMeHHONW. COOPHUK
3aj1au.- ['po3nsiii: UITL I'THU, 2007.- 54 c.

11. Ymapxamkuera JLK. [udxbeperipipoBaHre (yHKIMM ONHOM TlEDEMEHHOM. YueOHO-METOIUeCKoe
riocobue. I'posHbit, 2017.-61 c.

12. YmapxamxueBa JI.K. [Ipegen u HernpepbiBHOCTh (pyHKIMU. COOpHUK 3ajau.- I'pO3HBIii:
WIIL I'THU, 2007. - 22 c.

13. TIpumeuanue. YKazaHHble MaTepya/bl IMeHOTCT Ha Kadpe/ipe 1 B UMT/IHHOM 3a/1e YHUBEPCUTETA, & TAkoke
caiire Kacpepbl, OTKY/ZIA CTY/ZIEHT MOYKET OeCr/IaTHO CKauaTh HeoOXOMMbIA MaTepyaL.

HNuTepHer pecypcobl
1. Caiit kadenpsl «BbIcilias ¥ IPUK/IaIHAsi MaTeMaThKa»: VIM-ggntu.ru
http:// www.iprbookshop.ru

3. http://e.lanbook.com

9.2. MeToanyeckue yKa3aHus (MPUI0)KeHHE)

N

10. MarepHa/IbHO-TeXHHYECKOe o0ecrieyeHne JUCIUITTHHBI

3a kadeapoil «Beiciias W TIpUK/IafiHash MaTeMaTHKa» B TIJIaBHOM yueOHOM Kopryce
3aKperieHsl JieKLMOoHHasa ayguTtopus Ne 1-16, ayauropun [i/1s1 IpoBejeHus] TPaKTUYeCKUX 3aHATUU
NoNe 2-08, 2-27, 2-29, 2-31, 2-33, 2-35, GOJILIIMHCTBO M3 KOTOPBIX OCHAI[€HO Tab/HI[aMH,
rpadUUecKUM MaTepuasioM, YepTeXkaMu TI0 JIMHeMHOU anrebpe, 3/ieMeHTaM BEKTOPHOU ayreOphl,
aHa/IMTUYeCKOW TreoMeTpuH, AuddepeHLIMaILHOMY HCUMCIeHUIO0 (DYHKIMM OJHOW IepeMeHHOM,
WHTerpajbHOMY HcuncieHuto; Ha kadeape nMeroTcs MHTepaKTUBHAs J0CKA U AUAPOEKTOP.
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CocTaBuTesb A.M. "'auaeB
COI'JTACOBAHO:

3aBepyroluii Kadepoii «Briciias
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Y MPUKJIaHasA MaTeMaTHhKa» A.M. I'auaeB

3aBeayrolyy Kadeapou
«TeruioTexHyKa U rujpaBavuKa» P.A-B. Typnyes
Hupektop 1YMP M.A. MaromaeBa
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