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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 |oBmaneHre OCHOBHBIMH (DaKTaMH, HACSIMH M METOJAMH MAaTeMaTH4YecKOro aHamW3a M JIMHEHHON anreOpbl; pa3sBHTHE
MaTeMaTHuecKOro MBIIUICHUS M MaTeMaTH4ecKOH KyJbTypbl, CHOCOOHOCTH K €aMOOOpa3OBaHMIO, YMEHHUS JOKa3bIBaTb
TEOpeMBbl, AHAIM3UPOBATh PE3YJIbTAaThl pPacdeToB ¥ OOOCHOBaTh IIOJNYYEHHBIC BBIBOJBI; OCBOUTH MareMaTHYECKHH
anmaparoM, HEOOXOOWMBIH JUId TIPUMCHEHHS MaTeMaTHdecKMX METOJOB B MPAKTHUECKOH JESATENbHOCTH H B
JKOHOMMUYECKUX MCCIICJOBAaHUAX; HA OCHOBE OIUCAHMS JKOHOMHUYECKUX IIPOLIECCOB M SIBICHUN CTPOUTH CTaHJApTHBIC
TEOpeTHYECKUE MOJENH, aHATM3UPOBATh U COJEPIKaTeIbHO HHTEPIPETUPOBATH IOIyYEHHBIE PE3YIbTAThL.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUAIIJIMHBI

OIIK-3: CnocoGeH O0CO3HAHHO NPUMEHATH MeTOAbl MATEeMATHYECKON W [eCKPUNTUBHOW CTATUCTHMKH /UIA aHaJIu3a
KOJIMYeCTBEHHBbIX JAaHHBIX, B TOM 4YHCJEe ¢ NpPUMeHEeHHEM He0OXOIUMOii BBIYMCIANTEIbHOW TEXHMKH M CTAHAAPTHBIX
KOMNBIOTEPHBIX MPOrpaMM, COXEPKATEILHO HHTEPNPETHPOBATH MOJYyYeHHbIE Pe3ydbTAaThl, TOTOBHTH CTATHCTHYECKHE
MAaTepHAJIbI IS I0KJIA10B, MO TUKALMIA H APYTUX AHAJHTHYECKHX MATEPHATIOB

IIK-3: CnocodeH ImIaHMPOBATL U NPOBOAMTH AHAJUTHYECKHE PAGOThI, B TOM 4YHUCJIe ¢ NPUMEHEHHEM TeXHOJIOrui 0o1bIInX
AAHHBIX

B pe3yiibTaTe 0CBOCHUSA NTUCHUIIMHbI 06yqam1um71ca JOJIKEH

3HaTh:

-3JIEMEHTBl TEOPHH TIPENEIOB; OCHOBBI ITU(MPEPESHIMATFHOTO ¥ WHTETPATHHOTO HCYHCICHHUS; OCHOBBI  TU(PepeHIINATEHBIX
YpaBHEHUH Ul MPOBEACHUS aHATUTUUECKOW paboThl (cooTHeceHo ¢ uHaukaropom I1K-3.1)

-METOJUKY BBIOOpPAa MHCTPYMEHT&IBHBIX CPEACTB Ui OOpabOTKM BKOHOMHYECKHX MHaHHBIX B COOTBETCTBHHM C IIOCTaBICHHON
3anadeit. (cooTHeceHo ¢ mHAnKaropom OIIK-3.1)

YMmeTh:

-IJTAHMPOBAaTh W TIPOBOJWUTH AHATUTHYCCKHE pa0OTHI Ha OCHOBE METOMOB MAaTeMarHYecKOTO aHaM3a W JIMHEHHOH anreOphl
(cootHeceno ¢ naaukaropom I1K-3.2)

-IPUMCHATh BBIYUCIHUTEIBHYI0 TEXHHUKY U CTaHAAPTHBIC KOMIIBIOTCPHBIC IPOrPaMMbI JAJsl IOJTOTOBKH  CTaTHCTHYCCKUX
MarepHuaioB (cooTHeceHo ¢ nHaukaropom OIIK-3.2)

Bianern:

-HaBbIKAMH, METOJaMH O0paOdOTKM W IUIAHHPOBAaHHS AKOHOMHYECKHMX 3a4ad C IPHUMCHEHHEM TEOPHH OOJIBIINX JaHHBIX
(cootHeceno ¢ unaukaropom [1K-3.3)
-HaBBIKAMH  WCIOJB30BaHUSI CTAHNAPTHBIX KOMIBIOTEPHBIX IPOTPaMM,  COJEPKATEIPHO HWHTEPIPETUPOBATh  IONyUECHHBIE
pe3yNbTarbl, TOTOBUTh CTATUCTHYCCKHE MATCPHANbl JUIS JAOKIAAOB, NyOJIMKAWi ¥ APYIMX AHAIMTHYCCKUX MaTepHUaioB
(cootHeceno ¢ unaukaropom OITK-3.3)

3. CTPYKTYPA U COAEPKAHUE JIUCIIUIIJINHBI

Pa3nen 1. «IlonsiTHe npenesa H HeMPepPLIBHOCTH (GYHKIMI

Ne HaumenoBanue Tembl / Buja 3ansitust Cemectp Yacos Kommeren- Jlutepartypa
/ Kype L0
Tema 1.1 «®yHkuu U oToOpakeHUs». [ToHATHE QYHKIUH, 00JIACTh
ompeneneHus, oonacts 3HaueHwd. CriocoOsl 3amanus QyHkmn. O6pa3
u mpoobpa3 3memeHTta, MHOxecTBa. CioxkHast ¢yHknus. IlocrosHHas
byHKIHSA, MOHOTOHHAs! GyHKIHUA. B3aunMHOO1HO3HAYHOE OIK-3. TIK JI1.1, J11.2, JI1.3,
1.1 |oroOpaxenme, oOparHas ¢yHKIMsL. Kitaccupumkarus sieMeHTapHBIX 1 2 ’ J11.4,J12.1, J12.2,
. -3
¢ynxiuid.  Ilomstme mnpenmena ¢yHknmm B Touke. OrpaHWdeHHEBIE J12.3,]12.4
¢yakuun. beckoHeuHo Manble W OeCKOHEUHO OoJbIue (QYHKIHH.
Teopembl 0 GeckoHeuHO Manblx (yHKImAx. [IpodeccronanbHas Oasa
nmaHHbIX Math-Net.Ru n e€ BosmoxuocTH. / Jlek /
Tema 1.1 «@yHKIUT U OTOOPLKEHUD
Ionsatne ¢ynkuuu. OO6pa3, mnpoobpa3 dIeMEHTa, MHOXXECTBA.
Komnozunust OTOOpaKCHHH. B3aumHooHO3HAaUHOE 1.1 711.2. 7113
12 orobpaxenne.O6parHas  ¢yrkumsa. I'papuxmr  B3amMOOOpaTHBIX 1 ) OIIK-3, TIK Jll. 4’ HZ.I’ H2.2’
| dynxuuit. [leificTBHA Ham 4HMCIOBBIMU (QyHKIMSMH. MareMarnueckue -3 i a Ta A
.. JI2.3,J12.4
uneu Jlyku [Tadonu - ocHOBarelst OyXrainTepcKoro y4éra.
/Mp/
Tewma 1.1 «DyHKIIMHM U OTOOPKEHUS
[onstue GyHKIHW. O6pa3, mpooOpa3 3JIEMEHTa, OIK-3. TIK JI1.1, J11.2, JI1.3,
1.3 | mHOXecTBa.OOparHas GbyHKIHS. I'paduxu B3aMOOOPATHBIX 1 10 ’ J1.4,J12.1,J12.2,
N . -3
¢yukumid. [lefictBus Han 4yucinoBbIMH (GYHKUUSMH. Maremarndeckue J12.3,J12.4
uaen Jlyku [1adomm - ocHOBarelst OyXTralTepcKoro y4éra.




/Cp/
Tema 1.2 «IIpenen pyHKIAI
ITpomexyTKu. Ilonarue OKPECTHOCTH  TOYKH, IIPOKOJIOTas
N 8 OINK-3. TIK JI1.1, J11.2, J11.3,
14 |OxpecTHOCTD. TIOHATHE MPEACTBHON TOUKM MHOKCCTBA, OMpEaCIeHNE | 10 -3, 1.4 2.1, J12.2,
npenena, reomMeTpuyecKas HMHTEpHpeTaLys npenena -3 .3 2.4
¢yakmuu. TeopeMbl 0 mpenenax : TMpenel CyMMBI, MPOU3BEACHUS W DA
gacTHOro. 1-# u 2-i 3amevarensHble npeaenst. / Cp /
Tema 1.3 «HenpepbIBHOCTD (DYHKLIUU B TOUKE)
IMonsatne mpupameHus (GyHKouu. J[Ba ompeneneHHs HENpPEpBIBHOCTH
N JI.1, JI1.2, JI1.3,
¢yHKIM B Todke. TeopeMa O PaBHOCWIBHOCTH 3THX OIPEHEIeHHH OIIK-3, TIK
1.5 1 10 JI1.4,J12.1, J12.2,
HETNPEPHIBHOCTH. HenpepbsIBHOCTD OCHOBHBIX JJIEMEHTapHBIX -3
. JI2.3,J12.4
(OYHKIHH.
/Cp/
Paznen 2. «/IuddepeHunaibHOe HCHUCTICHUE
Ne HaumenoBanue Tembl / Bua 3anatus Cemectp Yacos Komneren- Jlutepartypa
/ Kype MU
Tema 2.1 «IIpousBoaHas u nudpepeHan).
OmnpenencHue TPOWU3BOJHOW  (YHKIHMH. [ €OMETPUYECKHA CMBICIH
N JI.1, JI1.2, JI1.3,
21 |MPOM3BOAHOM. [onstne mupdepennuara. Teopema 0 HEOOXOIUMBIX H 1 ) OIIK-3, I[IK .4 2.1 7122
" | mocTaToUHBIX YCIOBHSX CyIIECTBOBaHUS au(¢epeniuara (yHKIHH. -3 .J'I,2 3 .J'[’2 4' ’
Teopema 0 HEmpepbIBHOCTH (GYHKIMH, HMeromed auddepeHiman. / R
Jlex /
Tema 2.1 «IIpousBoaHas u nudGepeHIaD).
Onpenenenne Npou3BOAHONW (yHKUHMH. ['€OMETPHUYECKHA  CMBICI
N JI1.1, J11.2, J11.3,
25 |MPOM3BOIHON. Ionstue nupdepennuana. Teopema 0 HEOOXOIAUMBIX H | 5 OIIK-3, I[IK M4 0.1 .2
" | mocTaToUHBIX YCIOBHAX CyIIecTBOBaHUS audepeHimara (yHKIHH. -3 L a4
. J12.3,J12.4
TeopeMa 0 HEMPEPHIBHOCTH (HYHKINH, UMerolien audhepeHua.
/Tp/
Tema 2.1 «IIpousBoanas u auddepeHIan).
OmnpeneneHne TPOWU3BOJHOW  (GYHKIHMH. [ €OMETPHYECKHH CMBICH
N JI1.1, JI1.2, JI1.3,
53 |MPOM3BOAHOM. [onstne mupdepennumana. Teopema 0 HEOOXOIUMBIX H 1 10 OIIK-3, [IK .4 2.1 7122
’ JIOCTaTOYHBIX YCIOBHSX cyllecTBoBaHMA AuddepeHuuana ¢GyHKIuM. -3 A
. JI2.3,J12.4
Teopema o0 HerpepbIBHOCTH (HYHKIHH, UMEIOIIEH An( depeHIa.
/Cp/
Tema 2.2 «IIpaBuia auddepeHITIpPOBaHID.
IMpousBognas cymmbl auddepenupyeMsix ¢yHkuuil. IIponsBoanas
npousBencHUsT AU PepeHIUPYeMbIX  (QYHKIHIA. ITpousBogHas OIK-3. TIK JI1.1, J11.2, JI1.3,
2.4 |gactHOrO mUddepeHUpyeMbIX GyHKIUA. [Ipow3BogHAT —CIIOKHON 1 10 _3’ J11.4,J12.1, J12.2,
¢ynkipm. IIpousBogusie BblcmMX mopsaxkoB. Dopmyna JleiiGHuIa. JI2.3,J12.4
OmnpeneneHue SKCTpeMyMa (QYHKIIHH.
/Cp/
Tema 2.3 «Teopemsl 0 cpenHeM mis auGepeHIpyemMbIx QyHKIH».
Teopembl o0 QyHKuuax, auddepeHIUPyeMBIX Ha IMPOMEKYTKE:
teopembl ®Depma, Pomnsa, Jlarpamka, HMX TeOMETPUYECKUH CMBICI.
IIpasuio Jlonurans. HccnenoBanue (byHKIIMN METOAAMHU
nuddepeHnnaTEHOTO UCUUCICHUS: JOCTaTOYHbIE MIPU3HAKA
MOHOTOHHOCTH M MOCTOSHCTBA (yHKUUH. J[OCTaTOYHBIN OpPU3HAK OIK-3. TIK JI1.1, JI1.2, JI1.3,
2.5 |cymectBoBaHusa 3KcTpeMyma (GyHKIWW. HawmOospliee ¥ HauMeHbIEe 1 10 _3’ JI1.4,J12.1, J12.2,
3HaueHHe (YHKIMH Ha oTpe3ke. KpuTepwil JTOKamEHOTO 3KCTpEMyMa, J12.3,J12.4
OCHOBaHHBIII Ha BTOpPOH mpou3BoLHOU. IloHATHME BBINYKIOCTH,
BorHytoctd GyHKiuu. Toukum meperuba. IIpu3HaKw BBITYKIOCTH
(Boraytoctn) ¢yHkEu. HeoOxomumoe W JOCTaTOYHOE YCIOBHUS
CymecTBOBaHMsSI ~Touek meperuba. Acumnrorel. OOmas cxema
uccienoBanus (GyHKIMU U ocTpoeHue rpaduka. / Cp /
Pa3nen 3. «AHTerpajbHOe HCYHCIEHHE)»
Ne HaumenoBanue Temsbl / Bun 3anatus Cemecrp Yacos Komneren- Jlutepatypa
/ Kype HHH
Tema 3.1 «Heompenenenusiii mHTerpam». [lepooOpasHas QyHKIHH.
Teopembr o0  mepBooOpasHbix.  OmpexeneHume H  CBOWCTBa OIK-3. [IK JI1.1, J11.2, JI1.3,
3.1 |HeompeaeneHHOTO UHTEerpaja. Tabmnuna HEOIpeaeIEeHHbIX 1 2 3 ’ J11.4,J12.1, J12.2,
WHTETpAIOB. 3aMeHa TIePEeMEHHOW B HEONpEIEeICHHOM HHTerpaie. JI2.3,J12.4
dopmya nHTErpHUpoBaHns 1Mo gactsam. / Jlek /
32 Tema 3.1 «Heompenenensslii unHTerpam». IlepBooOpasHas QyHKIHH. | 5 OIIK-3,IIK | JI1.1, J11.2, JI1.3,
™ |Teopembr 0  mepBOOOpa3HBIX. Onpenenenne U CBOWCTBA -3 JI1.4,J12.1, J12.2,




HEONPEIENIEHHOTO UHTErpana. Tabuna HEONpENEIEHHBIX
UHTErpajioB. 3aMEHa IEPEMEHHONM B HEONPEJCIIEHHOM MHTErpaie. J12.3,J12.4
Dopmyna uHTErprUpoBanys 1o gactam. / Ip /
Tema 3.1 «Heompenenennslii uHTerpam». IlepBooOpasHas QyHKIHH.
TeopeMbl 0  MEpPBOOOPA3HBIX. Onpenenenne W CBOWCTBA OITK-3. TIK JI1.1, J11.2, JI1.3,
3.3 | HeompeaeNeHHOTo WHTETpania. Tabmuma HEOTIpeeNIEHHBIX 1 10 _3’ J11.4,J12.1, J12.2,
UHTETpaoB. 3aMeHa MEePeMEHHOW B HEONPEICNICHHOM MHTErpale. J12.3,J12.4
Dopmyna nurerpuposanust no yactsiM. / Cp /
Tema 3.2 «Omnpenenennbiit uHTerpanm».llonsatue  ompeneneHHOTO
WHTETpana. CBoiicTBa  ONpPENEICHHOTO  WHTETpaia. 3ameHa
MEPEMEHHON B OMpeAeNeHHOM uHTerpane. PopMmyna WHTETPUPOBAHHS OIK-3. TIK JI.1, JI1.2, JI1.3,
3.4 |mo yacTaMm Ui ONPEeeICHHOr0 HHTETpaia. 1 10 3 i JI1.4,J12.1, J12.2,
I'eomerpuueckue IIPUIOKEHUS OIIPENIENIEHHOIO UHTErpaia: J12.3,J12.4
BBIYHCJICHHE IIIOMANeH MIOCKUX Quryp.
/Cp/
Tema 3.3 «HecoOcTBEeHHBIC HHTETPATBY 1.1 711.2. 7113
35 IMonsatne HecoOcTBeHHOro WHTerpana l-ro m 2-ro ponma. CroiicTBa 1 10 OIIK-3, TIK 1.4, 2.1, 12.2.
HECOOCTBEHHBIX HHTETPAJIOB. -3 123 2.4
/Cp/ o
Paznen 4. "Teopusi pyHkumuii MHOTHX TIepeMeHHBIX"
Ne HaumenoBanue Temsbl / Buna 3anatus Cemecrp Yacos Komneren- Jlutepatypa
/ Kype HHH
Tema 4.1 «/Inddepenimpyemble GYHKIMA MHOTAX TEPEMEHHBIXY.
OmnpeneneHue (QyHKIMH MHOTHX IIepeMEHHBIX. OTKPBITBIA IIap.
OxpectHocTs Toukd. [IIpemenbHas Touka MHoxecTBa. Ilpemen
(QYHKIIMA ~ MHOTUX TEpeMEHHBIX. [loHATHE OECKOHEYHO MAJoH, OITK-3. TIK JI1.1, JI1.2, JI1.3,
4.1 |OGecKOHEYHO OOJIBIIION, OTpPaHUYEHHOMN ($yHKIIN MHOTHX 1 10 3 ’ JI1.4,J12.1, J12.2,
nepeMeHHbIX. OCHOBHBIE TEOPEMBI O TpeJesiax, 0 OECKOHEYHO MAaJbIX J12.3,J12.4
U OrPaHMYCHHBIX  (QYHKUUSIX MHOIMX TepeMeHHbIX. [lomHoe
npuparnieHne GyHKIMA MHOTHX IIEPEMEHHBIX.
/Cp/
Tema 4.2 «Auddepenuupyemblie GyHKINNA MHOTUX EPEMEHHBIX).
YacTHple TMpHpalleHHs M 4YacTHble MNpou3BoAHblE. OrmpeneneHue
muddepennupyemMoii  GYHKOMM MHOTHX  II€PEMEHHBIX.  [lOJHBIH 1.1 711.2. 7113
47 |Auddepenmmar. 1 po | O TIRY 1y o 1 2,
" |Tlonatne cnoxkHoW (YHKIMH MHOTHX MEPEMEHHBIX. TeopemMa o -3 .J'[,Z 3 .J'[’2 4 -
HETIPEepBIBHOCTH  CIOXHOWH  ¢(yHKImH. Teopema o0 TIPOM3BOAHON o
CIIOKHOH (DYHKITHH.
/Cp/
Tema 4.3 «JIokanpHbIH SKCTpeMyM (QyHKIUH MHOTUX NEPEMEHHBIX)
ITonsATHE BHYTPEHHNX M TPAHWYHBIX TOYEK MHOXKECTBA.
ITonsATHE JTOKATPHOTO JKCTpeMyMa (YHKIMH MHOTHX MEpEeMEHHBIX.
[lonsTHe 3aMKHYTOro, OIpaHMYEHHOIO MHOXKecTBa. YacTHble mpo- 1.1, J11.2. 7113
43 W3BOJHBIC BBICHIMX TMOPSAAKOB. JloCcTarouHble YCIOBHS JIOKATLHOTO | 10 OIIK-3, IIK Hl. 4’ J'I2.1’ J'[2.2’
"~ |skctpemyma. IloHATHE YCIOBHOTO SKCTpeMyMa (QYHKIMH MHOTHX -3 .H’Z 3 .JI’Z 4' ’
nepeMeHHbIX. YpaBHeHue cBs3u. @ynknus Jlarpamka. HeoOxomumere DA
U JIOCTaTOYHBIE YCIOBHS YCIOBHOTO 3KcTpemyMa. Ciywail ¢yHKIum
JIBYX IEPEMEHHBIX.
/Cp/
Pazgen S. "Iuddepennuanbubie ypapHeHus'"
Ne HaumenoBanue Temsl / Bua 3anstus Cemecrp Yacos Komneren- Jlutepartypa
/ Kype MU
Tema 5.1 «Iuddepennmanpubie ypaBHeHuHs. OCHOBHbIE TIOHATHS.
Juddepennmanbapie  ypaBHeHHSA. [lopsnok  mudQepeHInaTbHOTO
ypaBHeHns. OOmiee © 4acTHOe pemreHHe IuQdepeHIHaTbHOTO 1.1 711.2. 7113
51 |ypasHenus. Wnterpanbuble  kpuBble. Pemenue 3amaum  Komm — | ] OIIK-3, TIK J'Il: 4’ J'[2:1’ J'[2:2’
MOCTPOCHHUE YAaCTHOTO perreHus auddepeHInaTIbHOTO  yYpaBHEHUS, -3 J'[’2 3 J'[’Z 4 ’
YIOBJIETBOPSIOIIETO 3aJ]aHHBIM HaYaIbHBIM YCIIOBUSIM. U
JuddepeHnnansHple ypaBHEHHS C Pa3ASNAIONIMMUCA MEpEeMEHHBIMH.
Jlnneiinsle quddepeHnnaIbHbIC ypaBHEHUs nepBoro nopsaka. / Cp /
Tema 5.2 «JluHeliHble OmHOpPOIHBIC AUBPEPCHIHATBHBIC YPaBHCHUS 1.1, J11.2. 7113
5o |BTOPOrO Mopsaka ¢ MOCTOAHHBLIMU ko3 dunueHramm». Teopembl 00 1 3 OIIK-3, [IK Hl. 4’ JI2.1’ JIZ.Z’
™ | obmieM pemnreHNH OJHOPOJHOTO YPAaBHEHHS B 3aBHCHMOCTH OT KOpHEH -3 .H’Z 3 .JI’Z 4 -
XapaKTepUCTUYECKOTO ypaBHEHHUs. Teopema O CTpyKType o0OmIero R




penIeHus TMHEHHOTO 0THOpoIHOTO ypaBHeHus. / Cp /

Tema 5.3 «JluneliHple  HeomHOpOmHBIE AU QEepeHINATLHEIC

53 |YPABHEHHS BTOPOTO MOPAAKA C MOCTOAHHBLIMU K03 hUnmeHTaMID». 1 3 OIIK-3, TIK ﬁi‘l" ﬁ;%’ JJ%;’
Teopema 0 CTpyKType OOILEro peueHus JMHEHHOro HEeOAHOPOIHOTO -3 J'[’2 3 J'[’2 4 ’
ypasuenus. / Cp / o

Paznen 6. «Psaab»

Ne HaumenoBanue Tembl / Bua 3anatus C/elnglc)zp Yacos KONII::"TeH- JlutepaTtypa

Tema 6.1 «HucnoBble psabD».
Onpeznenenue yuciaoBoro psaga. Yactuynas cymma pszpa. OcTarok.
CXOIMMOCTB B PaCXOIUMOCTS psiia. HeoOXoquMeIii mpH3HaK 1.1 112 7113

6.1 cxogumoctu pana. Ciencraue. Jlocrarodnble IpU3HAKU 1 10 OIIK-3, IIK 1.4, J12.1, 12.2.
CXOMMOCTH PSIIOB C TIOJOKUTEILHBIMU YJICHAMHU. -3 123, 0.4
[Ipusnak Jlamambepa, cpaBHeHus, Kol W WHTETpalbHBIH MPU3HAK R
CXOJFIMOCTH.

/Cp/
Tema 6.2 «3HaKonEepeMeHHbIE PSIIBD».
[ToHsiTHE 3HAKONEPEMEHHOTO  psla.  3HAKOYEPEOYIOUIMHCS  pAl. OIK-3. TIK JIL.1, J11.2, JI1.3,

6.2 |I[lpuznak JleitOnuma. CrenctBue.  AOCONMIOTHAT W YCIOBHAs 1 10 _3’ JI1.4,J12.1, J12.2,
CXOJIUMOCTb. J12.3,J12.4
/Cp/

Tewma 6.3 «CreneHHbIC PsIIbI».
IMonsatne ¢ynkmmonamsHOoro psima.  CreneHHo#t  psn. OOnacth OIK-3. TIK JI1.1, JI1.2, JI1.3,

6.3 |cxomumoctu. Teopema AGens. Panuyc cxomumoctu. MHTEpBan cxoiu- 1 10 _3’ J1.4,J12.1, J12.2,
Mocth. Psaapl Teitnmopa m Maknopena. Paznoxenue B psin MakiiopeHa JI2.3,J12.4
aneMeHTapHBIX QyHkuuit. / Cp /

Paznen 7. «MaTpuubl, oNpeaeTuTe U U CUCTEMbI JTUHEHHBIX YPABHEHUID)

Ne HaumenoBanue Tembl / Bua 3anatus C/elnél;lc;p Yacos KONII::"TeH- Jlutepartypa

Tema 7.1 «Marpuusl 1 OIpEeAEIUTENN.

[lonatue marpunsl. Buasl marpuin. PaBenctBo Marpui. JluHeliHbie

olleparii HaJl MarpullaMH W HX CBOWcTBa. IIpom3BeneHme Marpuil u 1.1 112 113
€ro CBOMCTBA. OIIK-3, I[IK A T A

7.1 N 1 8 JI1.4,J12.1, J12.2,
[lonsatne omnpenenureneid BTOPOrO U TpeThero mnopsiakoB. IloHsaTue -3 123, 0.4
MHHOpPOB W aNreOpanvecKux JONONHEHHH. TeopeMbl pa3lioKEeHUs H e
aHHynupoBanus. [loHsTme ompenenmurens n-ro mopsinka. OCHOBHBEIE
cBoiicTBa onpeaenuteneit. / Cp /

Tema 7.2 «CucteMbl TMHEHHBIX YPaBHEHHUI

CucteMbl m JMHEHHBIX YpaBHEHUH C n HeU3BeCTHbIMU. OCHOBHBIE

OTIpeIIeTICHNS: PEeIICHNEe CHCTEMBI, PAaBHOCHIBHBIC (HEPaBHOCWIIBHEIE),

COBMECTHBIE (HECOBMECTHBIE), OMpeACIeHHbIe (HeOompeneleHHbIE),

OIHOpPOJHbIE  (HEOAHOPOJAHBIE)  CHUCTEMbl. Marpuna  CHUCTEMBI

JMHEHHBIX YpaBHEHUH, paclIMpeHHas MaTpulla CUCTEMbl JIMHEHHBIX OITK-3. TIK JI1.1, JI1.2, JI1.3,

7.2 | ypaBHeHUH. Marpu4Has 3a11Ch CUCTEMbI JIMHEUHBIX YPaBHEHUI. 1 10 3 ’ J1.4,J12.1, J12.2,
Pemienue cucreM TUHEHHBIX YpaBHEHHUH. J12.3,J12.4
Meron Xoppana-I'aycca. IloHsiTHE cHUCTEMBI JMHEWHBIX ypaBHEHUU,

NpUBEICHHON K eIMHWYHOMY Oasucy. basucHple u cBoOOIHEIE
nepeMeHHble. [loHsATHE 00mIEro, 9YacTHOro M O0a3UCHOTO peHIeHHH
CHUCTEMBI JIMHEWHBIX ypaBHeHWH. HaxokaeHue oOpaTHOW Marpuibl C
TTOMOIIILIO AJIEMEHTapHBIX TpeodpaszoBanu / Cp /
Pa3nen 8. «JIuHeliHbie MpocTpaHCTBA. AHBATUTHYECKAsS] TeOMETPHD)

Ne HaumenoBanue Tembl / Bua 3anatus C/elng;c;p Yacos KONII:::"TeH- Jlutepartypa

Tema 8.1 «BekTopHBIE IPOCTPAHCTBAY.
OnpezneneHue BEKTOPHOTO IpocTpaHcTBa. lIpuMmepsl  BEKTOPHBIX
npoctpancTB. [IpoctpancTBo Rn. JImHeiiHat KOMOHHAIMS BEKTOPOB.
[lonsTe nMHENHHOM 3aBUCUMOCTM M  HE3aBUCHMOCTH  CHCTEMBI 11,112, 1.3
BeKTOpoB. (OCHOBHBIC CBOWMCTBa JIMHEHHO 3aBUCHMBIX BEKTOPOB. OIIK-3, I[IK T Y
8.1 TToHsITHE PaHTa MaTPHLL! 1 10 3 J1.4,J12.1, J12.2,
’ J12.3,J12.4

IMonsatne pasmepHocT U Oasmca mpocTpaHcTBa Rn. Pasmoxenme
BekTOpa mo Oaszucy. Teopema O KOOpAMHATaXx CYMMBI BEKTOPOB H
NpOMU3BEICHUM BEKTOpa Ha JeHcTBUTENbHOE uHcio. OCHOBHBIE
TEOPEMBI O pa3sMEpHOCTH W 0Oasuce JIMHEHHBIX IPOCTPAHCTB.




Kputepuii 06a3McHOCTH BEKTOpOB B TpocTpaHcTBe Rn. CraHmapTHBIN
Oazuc mpocTtpancTBa Rn . Marpumna mepexoma oT omHOTO 0Oazuca K
JIPyTOMYy.
/Cp/
Tema 8.2 «CoOCTBeHHBIE 3HAYEHUS M COOCTBEHHBIC BEKTOPHI
JIMHEHHOTO oIeparopay.
[lonsatHe COOCTBEHHBIX 3HAUCHHMH U  COOCTBEHHBIX BEKTOPOB OIK-3. TIK JI1.1, JI1.2, JI1.3,
8.2 |nuHeitHOrO oOmneparopa (marpuubl). IloHSATHE XapaKTEpPUCTUYECKOTO 1 10 _3’ JI1.4,J12.1, J12.2,
ypaBHEHHUS JIMHEWHOro omeparopa wuiau  wMarpunbl.  CBoiicTBa JI2.3,J12.4
COOCTBEHHBIX 3HAUEHH ¥ COOCTBEHHBIX BEKTOPOB JHMHEHHOTO
omneparopa. / Cp /
Tema 8.3 «AHanuTHueckas reoMeTpusi: I unepmiockocts B Rny.
I'mnepmnockocts B Rn: ofmiee ypaBHEHHE THIEPIIOCKOCTH, BEKTOP
JI1.1, JI1.2, JI1.3,
g3 |HOPMAA; Yroil MEXIy IMIEpILIOCKOCTAMH. B3aumHoe pacnonoxeHue 1 10 OIIK-3, TIK 1.4 2.1 12.2
TUIEPIUIOCKOCTEH. YpaBHEHUE THMIEPIUIOCKOCTH B Rn , mpoxomsuieit -3 J'[’2 3 J'[’2 4 ’
gepes I ToYek. PaccTosHIE OT TOYKH A0 THIEPIIOCKOCTH. R
/Cp/
Tema 8.4 «IIpsimast B Rny.
[TapameTpuueckue, KaHOHMUYECKHE YypaBHeHHMA npsmoi. OOmiee
ypaBHEHHE TMPSAMOW. YpaBHEHHE IMPSAMOW, MPOXOJAIIeH uepe3 JBe
g4 |TOUKH. Yron Mexny JAByMS MOpSIMbIMH. YTOJI MEXIy HIpIMOH H 1 9 OIIK-3, IIK | JI1.2,JI1.3, JI1.4,
’ THIIEPIIOCKOCTHIO. YPaBHEHUE OTPE3Ka, COSNMHSIOUIETO JBE TOUKH, H -3 JI12.1,J12.2
ero cepeauHa. Ilpsmas B R2. VYpaBHeHue mpsMOH C YIJIOBBIM
K03 dpunmeHToM.
/Cp/
OIIK-3, IIK | JI1.1,JI1.2, JI1.3,
8.5 | / Dk3amen / 1 9 3 14,0121, 122

4. ®OHJ] OHEHOYHBIX CPEJICTB

CrpykTypa u conepkanue (OHAA OLECHOYHBIX CPEACTB JUIS MPOBEICHUS TEKYIIEH M IPOMEKYTOYHOW arTeCTAllMM IPE/CTABICHBI B
IMpumoxennn 1 x pabodeii mporpaMme AUCIUTUIIHBL

5. YAEBHO-METOJHUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBI

5.1. OcHoBHasi 1UTEpaTYypa

ABTOpBI, 3arnasue WznarenscTBo, roa Konug-Bo

JI1.1 | Bampumdepos fO. B. JuddepenimanpHblie ypaBHEHHs: yueOHOE Mocksa: EBpazuiickuit https://biblioclub.ru/inde
nocobue OTKpBITHINA uHCTHTYT, 2004 x.php?
page=book&id=90339
HEOTpaHUYEHHBIN
JOCTYII JUTst
3apEeruCTPUPOBAHHBIX
0JIb30BaTeNeiH

JI1.2 |Wnbun B. A., To3usk | JIuneiiHas anreopa: yaeOHUK Mocksa: @usmaraut, 2010 | https://biblioclub.ru/inde
2. T. X.php?
page=book&id=68974
HEOTpaHMYEHHbIN
JOCTYTI JUTS
3apETHCTPUPOBAHHBIX
T10JIb30Baresnen

JI1.3 |Wneuu B. A., Tlo3asak | AHanuTHYeCKas TeOMETPUS: yIeOHUK Mocksa: @usmaraut, 2009 | https://biblioclub.ru/inde
2.T. x.php?
page=book&id=82797
HEOTpaHUYEHHBIN
JOCTYIT JUTst
3aperuCTPUPOBAHHBIX
T10JIb30Barenen

JI1.4 | Canosuuuas, U. B., Maremarndeckuii ananms. Auddeperuuponanne MockBa: MockoBCKHit https://www.iprbooksho
domenko, T. H., (hyHKIUY OHOU TIEPEMEHHOM: TEOPHUs U 3aJadH: rOCyIapCTBEHHBIN p.ru/97503.html
Xopommuiosa, E. B. y4eOHoe ocodue AJIst CTYAeHTOB 1 Kypca yHMBepcuTeT uMeHn M.B. HEOTpaHUYEHHBIN
YHUBEPCUTETOB JlomonocoBa, 2015 AOCTYI JIst
3aperHCTPUPOBAHHBIX
oJIb30Baresieit

5.2. lonoJHUTeJbHAS IUTepaTypa

ABTODBI, 3arnaBue H3parenscTBO, TOI Konna-Bo




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo

JI2.1 | ®uxtenronsi I'. M., Kypc muddepeHImarsHoro 1 HHTErpaTbHOTO Mocksa: @usmariaut, 2001 | https://biblioclub.ru/inde
Onopunckuii A. A. HCUHCIIeHHs: yueOHoe ocoOue x.php?
page=book&id=83037
HEOTpaHUYEHHbIN
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
T0JIb30Baresnen

2.2 CryneHt. AcimpanT. HMcciienoBarens: KypHaT BnanuBoctok: Dxcnept- https://biblioclub.ru/inde
Hayxa, 2016 x.php?
page=book&id=485205
HEOrpaHUYEHHBII
JOCTYII JUTS
3aperuCTPUPOBAHHBIX
10JIb30BaTeIIeH

JI2.3 | KupssiHoga, JI. B., Maremarnueckuii ananu3. Teopust YUCIOBBIX MockBa: MockoBCKHi https://www.iprbooksho
Marieesuy, T. A., PAIOB: KOHCIEKT JEKIUHI roCyIapCTBEHHBIH p-ru/74476.html
Msicaukos, A. T'. CTPOMTENBHBIH HEOTPaHUYEHHBIN
yHuBepcuret, At [Tu Op JOCTYT s

Menna, OBC ACB, 2018 3apEeruCTPUPOBAHHBIX
MOJIE30BaTENIeH

JI2.4 | BoOsurena, T. H., Jluneiinas anreOpa M aHATUTHYECKAT TEOMETPHS: Mocksa: MUCU-MI'CY, https://www.iprbooksho
Kupbsinosa, JI. B., y4eOHO-METOTUIECKOE TTOCOOHe At I[Tu Op Menua, 9bC p-ru/80626.html
Tutosa, T. H. ACB, 2018 HEOTpaHUYEHHBIN
JOCTYIT JUTst
3aperucTpPUpPOBaHHBIX
10JIb30BaTeIIEH

5.3 IIpodecconanbHble 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

Koncynprant ++

baza mannpix [entpansaoro 6anka PO http://cbr.ru/hd_base/

Bazwl nannbix Poccrara https://gks.ru/databases

I{enTpanbHas 0aza CTaTUCTUYECKUX AaHHBIX https://www.gks.ru/dbscripts/cbsd/dbinet.cgi

baswl nannbIx PoctoBcrara https://rostov.gks.ru/folder/56777, https://rostov.gks.ru/folder/29957

5.4. IlepeyeHb NpOrpaMMHOro odecrnevdeHust

Onepanuonnas cucrema PEJI OC
Libre office

5.5. YueOHO-MeTOAMYECKHE MATEPHAJIBI /ISl CTYICHTOB C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Ilpn HeoOXOOWMOCTH MO 3aiBICHHUIO OOYYAIOMIETOCS C OTPAaHWYCHHBIMH BO3MOXHOCTSMH 37I0pPOBBS  y4eOHO-METONUYECKHE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpMax, agaNTUPOBAHHBIX K OTPAHWYICHUSM 30pOBBS M BocHpusTus uH(popmammu. [ns mmi c
HapyLIeHUsIMUA 3peHus: B ¢opMme aynuodaiina; B medaTHOH (opme yBemHUeHHBIM IIpudToM. s TUI ¢ HapyLNIEHUSIMH CIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B TedarHoi Qopme. Jlns JuIl ¢ HapymIEHHSIMH OIOpPHO-ABUIATENBHOrO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHT4; B TIEYaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJINHBI

ITomemenus s Bcex BUAOB paboT, MPeLyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOAMMOH CHenMann3UpOBaHHOMN
yueOHON MeOEIbIO N TEXHUYECKUMH CPEACTBAMH OO0YUCHUSL:

- CTOJIBL, CTYJIBS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEeHOCHOI);

- IPOEKTOP;

- 9KpaH / THTEePaKTHBHAS JJOCKa.

Ilomemennss i1 TPOBENCHHUS BCEX BHAOB pabOT, IPEAYCMOTPEHHBIX YUEOHBIM IUIAHOM, YKOM-TUIEKTOBAaHBI HEOOXOIUMON
CHEeNUATU3UPOBaHHON yueOHON MeOenpl0 M TEXHHYECKUMH CpeAcTBaMu oO0ydeHus. s mpoBedeHHMs JICKIUOHHBIX 3aHSATHHA
UCIIONIB3YETCs IEMOHCTPAMOHHOE 000pyIOBaHHUE.

7. METOINYECKHUE YKA3AHUA V1A OBYYAIOIINXCA 110 OCBOEHUIO JUCHHUIIIMHBI

Meroaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)I(CHI/II/I 2K pa60qel71 nporpamMmme qUCHUITIIUHBI.




®OH/I OHNEHOYHbLIX CPEJCTB

IIpunoxenue 1

1 Onucanmne noka3saresieil M KpUTepHeB OLICHUBAHUS KOMIIETCHIIUI HA Pa3JIMYHbIX
jTanax ux (POpMHPOBAHUS, ONIMCAHNE HIKAJ OLEHUBAHUS

1.1 Tloka3zarenu u KpUTEpUU OLICHUBAHUSI KOMITETCHIIWN

3VH, cocrasisronye
KOMIICTCHIIUIO

IToka3arenu
OLIEHMBAHUA

Kpurepun
OLICHUBAHHUS

CpenctBa
OLCHHUBAHUA

[IK-3: CnocoOeH muiaHUpOBaTh M MPOBOAMTH AHAIUTHYECKUE PAOOTHI, B TOM YHCIE C
IIPUMEHEHUEM TEXHOJIOTUHA OOJIBIIMX JAHHBIX

paboT Ha OCHOBE
OOJIBIINX TAaHHBIX

3HATh DJIEMEHTHI U3y4aeT OCHOBHYIO | IIOJIHOTa U Bonpocer k
TEOPUH TPEJIEIIOB; Y JIOTIOJTHUTENBHYIO | COJIepKaTeIbHOCTh | ak3ameny (1-50)
OCHOBBI JIUTEpaTypy, oTBeTOB Ha omnpoce u | O — ompoc O,
TuQQepeHINaIbHOTO | IEKIIMOHHBIH 9K3aMEHE, YMEHHE
Y MHTETPAIBHOTO MaTepua, IIPUBOJIUTH
UCUHCIICHUS; TFOTOBUTCS K IIPUMEPBHI,
OCHOBBI OIIpOCy IO TEMaM, | COOTBETCTBHE
mudQepeHInaIbHbIX | M3I0)KEHHBIM Ha OTBETOB MaTepuaiam
ypaBHEHUH 111 JEKIUSX; JEKIUN 1 y4eOHOU
IIPOBEACHUS UCTONB3yeT 0azy JUTEPATYPHI,
AHAJIIUTUYECKOU 3HAHHUH 110 CBEACHUSAM U3
paboThI MaTeMaTHYeCKOMY | MH(POPMAaIMOHHBIX

aHaJIN3y U pecypcos MHTepHeT,

JMHEHHON anredpe | akTyallbHOCTb

IpU TOATOTOBKE K | BEIOOpa

JK3aMeHy, Ipu MHAUBUAYATbHOIO

BbIOOpE TEMaTUKK | 3a7aHus

VH/MBU1yaJIbHOTO

3a/laHus
Ymers NIPUMEHSAET METOBI | IPAaBUIIBHOCTh [13D-npakTnueckue
IUIAHUPOBATh U MaTeMaTHYECKOr0 | mpUMeHEeHus 3aJlaHus K DK3aMEHY
IPOBOJIUTH aHaJIn3a U METOJIOB aHan3a N3-unnuBuayaibHOe
AQHAIUTUYECKUE JTUHENHHOHU anreOpbl | 00JbIINX JaHHBIX B | 3aaanue (MU3)
paboThl Ha OCHOBE JUISL pELICHUs MIPAKTUKO- K3 — xoHTpOIBHEIE
METO/I0B MIPaKTHUKO- opueHTHpoBaHHbIX | 3azaHus (K31, K32,
MaTeMaTU4YeCKOro OPUEHTUPOBAHHBIX | UHAUBUIYAIBHBIX K3-3, K3-4)
aHaJIM3a U JUHEWHON | UHIMBHUIYANbHBIX | 3aJlaHUAX
anreOpsl 3a/TaHAN B

mpouecce

IUTAaHUPOBAHUS U

MOJIETIUPOBAHUS

AHAJINTUYECCKUX




Baanernr HaBBIKAMH,
METOJIaMH1
00paboTKu
TUTAHUPOBAHHUS
SKOHOMHUYECKUX
3a7a4 C
MpUMEHEHUEM
TEOpHUH OOJIBIIHNX
JTAHHBIX

MPUMEHSIET U
TUTAHUPYET METOJIbI
AHAJIUTUYECKON
paboThI ¢
WCTIOJIH30BAHUEM
TEOpUU OOJBITNX
JTAHHBIX

00BeM U

WH/IUBUY aIbHOCTD
BBITTOJIHEHHS
3a7aHus C
HCITOJIb30BaHUEM
COBPEMEHHOTO
HHCTPYMEHTApHS U
PUMEHCHHUS
METOOB aHaJIN3a
OOJIBIIINX JaHHBIX

[13D-nmpakTrueckue
3a/IaHusl K DK3aMEHY
N3-unnuBuayanbHoe
3ananue (U3)

K3 — koHTpOIBHBIE
3aganusa (K31, K32,
K3-3, K3-4)

OIIK-3: CnocoGeH 0CO3HAaHHO MPUMEHATH METOJbl MAaTEMaTHYECKOW M JAECKPUITUBHOM
CTaTUCTUKU JJIsI aHalin3da KOJUYCCTBCHHBIX JAaHHBIX, B TOM YHUCIEC C INPHUMCHCHUCM
HEOOXOIMMOW BBIYUCIUTENBHON TEXHUKH U CTAaHJAPTHBIX KOMIIBIOTEPHBIX IMPOrpam,
COACPIKATCIIBHO MHTCPIIPECTUPOBATH IMMOJTYUYCHHBIC PE3YJIbTAThI, TOTOBUTH CTATUCTUYCCKUC
MaTCpHraIbl 111 JOKIAd0B, HY6HHK3HHﬁ " JPYyIrux aHaJIUTUYCCKHUX MaTCpUuaaioB

3HATBH METOIUKY M3y4aeT OCHOBHYIO | IIOJIHOTa U Bonpoce! k
BbIOOpa U JIOTIOJIHUTENIBHYIO | cofepaKaTeabHOCTh | ak3ameny (1-50)
MHCTPYMEHTAJIBHBIX | JINTEpATYyDY, oTBeTOB Ha onpoce u | O —onpoc O,
CpEeACTB IS JEKIIMOHHBIN 9K3aMeHEe, yMEHUE
00paboTku MaTepuall, MIPUBO/IUTH
9KOHOMHUYECKUX TOTOBUTCS K IPUMEDHI,
JAaHHBIX B OIIpoCy 110 TEMaM, | COOTBETCTBHE
COOTBETCTBUHU C U3J10)KEHHBIM Ha OTBETOB MaTepuaiaM
MOCTaBJICHHOMN JIEKLUSX; JEKIHN 1 y4eOHOU
3a1aue. UCTIONb3yeT 0azy JUTEPATYyPHI,
3HAHUU 110 METO/IAM | CBEJICHUSM U3
MaTeMaTHYeCKOW U | ”HPOPMALMOHHBIX
JUCKPETHON pecypcoB NHTepHer,
CTaTUCTHKH, aKTyaJbHOCTb
MaTeMaTHu4ecKkoMy | BbIOOpa
aHau3y U WH/IMBUYaIbHOTO
JUHEWHON anreOpe | 3amaHus
IpU TOATOTOBKE K
9K3aMeHy, pu
BBIOOpE TEMAaTHKH
WH/IMBUYaTbHOTO
3a/laHus
Ymers npumensaTts | Pemaer IIPaBUIILHOCTh [133-npakTuueckue
HpUKJIaHbIE IPUMEHEHUS 3aJJaHUA K SK3aMEHY
BBIUHCIUTEIbHYIO
3a/1a4i U METOJIOB aHaIN3a N3-nnauBuayanbHOe
TEXHUKY U UHIMBUAYyalbHble | OonblIMX faHHBIX B | 3anaHue (13)
3a/laHus C YYETOM | mpakTHko- K3 — koHTpOIBHBIE
CTaH/apTHbIE
HCIIOJIb30BaHUSA opueHTHpoBaHHbIX | 3amanus (K31, K32,
KOMITBIOTEPHBIE CTaHIAPTHBIX VHJVBHTy aJIbHBIX K3-3, K3-4)
KOMITbIOTEPHBIX 3aJJaHUAX
HPOTrpaMMBbI JUIs
MporpaMm

IHOATrOTOBKH
CTaTUCTHYCCKHX

MaTepUaioB




Baanerb HaBeikamMu | PaspabateiBaeTr u | O0beM u [139-npakTrueckue
UCIIOJIb30BaHUSA MPUMEHSAET METO/bl | UHANBUIYAIBHOCTh | 3aIaHMsI K DK3aMEHY
CTaHJIapTHBIX MAaTEMaTUYECKON U | BBIITOJTHEHUS N3-unnuBuayanbHoe
KOMITBIOTEPHBIX JUCKPETHON 3a/1aHus, 3ananue (13)
porpamm, CTaTUCTUKH IS MIPaBUJIbHOCTD K3 — koHTpOnbHBIE
COZIEpKATEIBHO aHanau3a UHTEPIpPETALNH 3amanus (K31, K32,
MHTEPNPETUPOBATh | KOJUYECTBEHHBIX pe3yJIbTaTOB K3-3, K3-4)
MOJIyYEHHBIC JAHHBIX, PEIICHUS

pe3yJIbTaThl, SKOHOMMYECKUX

TOTOBUTH 3a1a4y

CTaTHUCTUYECKUE

MaTepuaibl 1Jis

JOKJIaJIOB,

nyoJuKanui u

JIPYTHX

AHATTUTUYECKUX

MaTEpUajIoB

1.2 IIIxambl OlleHUBAHUA:
Texymuii KOHTPOJIb yCIIEBAEMOCTH M IPOMEKYTOUHAS ATTECTALMS OCYILECTBIISIETCS B paMKax
HaKOMUTEJIbHOH OaibHO-peHTUHIOBOM crucTeMsbl B 100-0auibHOM mIKae.

84-100 6amoB (OLIEHKA «OTJIHYHOY)

67-83 6ayI0B (OLIEHKA «XOPOLLIO0»)

50-66 6a1oB (OLICHKA «YA0BJIE€TBOPUTEIHHOY)
0-49 6annoB (O1eHKa «HEYA0BJIETBOPUTEILHO)

2 TunoBble KOHTPOJIbHbIC 3aJaHUS WIH HHbIe MATEePHUAJIbl, HEO0OX0AUMBbIE /ISl OLUECHKHU
3HAHUM, YMEHUIl, HABBIKOB U (MJIM) ONbITA [eATEJbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI
(popMHpoOBaHUS KOMIIETEHIMIA B MIpolecce OCBOEHHsI 00Pa30BaTeILHOI MPOrpaMMbl

Bonpocel k 3K3amMeHy

1. ITonsarue ynucnoBoit pyukmuu. OO1acTh ONpeAeeHns, 00J1acTh ¥ MHOKECTBO 3HAYCHUH.

2. Cnoco6bl 3a1anust PyHKIUH.

3. OKpecTHOCTh, MPOKOJIOTasi OKPECTHOCTh, OKPECTHOCTH CUMBOJIOB OECKOHEUHOCTH.

4. Ilpenen pynkiuu. Koneunsie 1 6€CKOHEUHBIE TIPEIETbI B KOHEUHBIX U OECKOHEYHBIX
npeneabHbIX TouKax. ['eoMeTpuyeckuii CMbICH npezena pyHKIuu.

5. beckoneuno manbie u 0€CKOHEUYHO Oosbie (YyHKIMH, OTPAHUYCHHBIC U
HEOrpaHUYEeHHbIC (DYHKIIUH.

6. OCHOBHBIE TEOpeMbl 00 OrpaHMYEHHBIX (YHKLUUSIX, 0, OECKOHEYHO MaJIbIX M OECKOHEYHO
oonpimmx  QyHkiusax. Kpurepuii cyiiecTBOBaHHS KOHEUHOTO mpesena.Teopembl o mpenene
CYMMBI, IPOU3BEACHHUS, YaCTHOTO. TeopeMa o mpejiesie MOCTOSTHHOM, O BHIHECEHUH YHCIIOBOTO

MHOKUWUTCIIA 3a 3HAK IIPCACIA.



7. TeopeMa 0 €IMHCTBEHHOCTH Npenena. J[Ba ompeneneHus HENPEPbIBHOCTH (PYHKIUU.
Teopema 0 paBHOCWIBHOCTH 3TUX ONPEIAECIEHUM.

8. TeopeMbl 0 HEMPEPHIBHOCTH CYMMBI, IPOU3BEACHUS, YACTHOTO HEMPEPHIBHBIX (YHKIIUH.
Teopema o0 HenpepplBHOCTH CII0XKHOM (yHKUIuU. OCHOBHBIE TEOpPEMbl O (QYHKIMSX,
HEIPEPHIBHBIX HA MPOMEKYTKE.

9. Touku pa3pbiBa U UX KIacCH(PUKALU. Y CIOBUS HENPEPHIBHOCTH (YHKLHUU B TOUKE.

10. Tlonstue mpom3BogHOM GyHKIMH U auddepeHnrana. ['€OMETPHUUYECKUA CMBICT
IIPOU3BOJHON. Y paBHEHUE KacaTeJIbHOM.

11. Heobxommmoe yciosue auddepeniupyemoctd Gyuknuu. OCHOBHBIE MpaBUiia
muddepeHupoBaHus.

12. Onpenenenrne MOHOTOHHOCTH (pyHKIMU. [Ipr3HaKK MOHOTOHHOCTH (DYHKIIMH.

13. Dkcrpemym dynkmuu. Heobxomumoe ycimoBue OSKcTpemyma. JlocTtaTouHoe yciaoBue
JOKCTpEMyMa, OCHOBAHHOE Ha NEPBOM IPOM3BOAHOM. [[O0CTaTOYHOE YCIIOBHE CYILIECTBOBAHUSA
JKCTpPEMYyMa, OCHOBAaHHOE Ha BTOPOU IPOU3BOJHOM.

14. TloHatue o BBIMYKIOCTH, BOTHYTOCTH M TOYKax neperuda rpaduka ¢ynkuuu. [Tpuznaku
BBINYKJIOCTU U BOrHyTocTu. Ormpenenenue To4ykd neperuda. JloctatouHoe ycinoBue
CYIIIECTBOBAHMSI TOUKHU Tepernda. ACUMITOTHI Tpaduka QyHKIIHH.

15. IlepBooOpa3nasi (pyHKIMH, TEOpEeMbl O MepBooOpa3HbiX. OnpeeneHne HeonpeaeeHHOTO
uHTerpana. CBOMCTBa HEONPEIETEHHOr0 UHTEerpaia. Tabnuia HeonpeaeIeHHbIX HHTETPaJIOB.
16. Meron MOACTaHOBKM B HEOINPENEICHHOM UWHTerpane. MHTerpupoBaHHe MO 4YacTsiM B
HEONPEACICHHOM UHTErpaJIe.

17. Tlonsitue wuHTErpanbHOMl cyMmwmbl. OrmpeaeneHue OINpeeIEHHOr0 HHTerpana. Teopema
CyIIECTBOBaHMS. ['€OMETpUUYECKHil  CMBICI  OmpeAesieHHoro  uHTerpana.  (CBoiicTBa
ONPENEIICHHOTO UHTErPaJIa, BIPAKEHHBIC PABEHCTBAMH.

18. ®opmyna Heiorona-JleitOuuma. Teopema 00 HHTETPUPOBAHUS IO YACTSAM B OINPEACICHHOM
uHTerpaie. TeopeMa 0 3aMeHE IEPEMEHHON B ONPEJIEIEHHOM UHTETPAJIE.

19 T'eomeTpuueckne NpUIIOKEHUS ONPEAEIEHHOIO HHTETPaa.

20. HecobGctBennbie nHTErpaisl 1 u 2 pona.

21.Ilonstue muddepeHnnanbHOTO ypaBHEHUs #-To mopsaka. Pemenwe, olrmiee pemieHue,
yacTHoe pemienne quddepennnansuoro ypapaenus. Uarerpanbubie KpuBble. 3agaua Ko s
b depeHnnanTsHOTO YPaBHEHHS 71-T'0 TTOPSIIKA.

22. Mudbdepenunansubie ypaBHEHHS 1-TO MOPsAKA C pa3IesSIOMUMUACS IEPEMEHHBIMHA. MeTo/q
ux peuieHus. Jluneiinsie auddepeHuanbabie ypaBHeHus 1-ro nopsaka. Meton ux peueHus.



23. Teopema cyliecTBOBaHMS M €IWMHCTBEHHOCTH peuieHus 3agauud  Komw.
[Tpocreitmue quddepeHmanbHbie YpaBHEHUS BBICIITUX MTOPSIIKOB.

24. Teopema 0 cTpykType 0OLIEro peleHus JUHEWHOIO0  OJHOPOJHOIO
muddepeHuranbHOrO0 ypaBHeHHsl 2-ro mnopsjaka .Teopema O CTpyKType OOLIEro peuieHus
JUHEWHOTO HEOJHOPOIHOTO MU PepeHITNaTIbHOTO YPaBHEHHS 2-T0 TOPSIKA .

25. [lonsiTue GyHKUMM MHOTMX TepeMeHHBIX. OTKpBITBIA IIap, OTKPBITHINA
npokoJoThld mmap. OkpecTHOCTh TOUkHW. IlpenenpHas Touku MHOXkecTBa. llpenen QyHknuum
MHOTUX IepeMeHHbIX. [loHATne OGeckoHeYyHO Manoil, OECKOHEYHO OOJBILION, OrpaHMYEHHOU
(YHKIIMM MHOTHX INepeMeHHbIX. OCHOBHBIE TEOPEMBI O OECKOHEYHO MallbIX M OECKOHEYHO
OoNbIINX (YHKITUSX.

26. OcHoBHBIE TeopeMbl O mpefnenax. [lomHoe mnpupaieHue QYHKIUH MHOTHX
EepPEeMEHHBIX.
217. HempepbiBHOCTS ~ (yHKIIMM ~ MHOTHMX  TEPEMEHHBIX: JIBa  OMNpeaeNieHus

HCIIPCPBIBHOCTU M TCOPCMaA 00 ux PaBHOCHUIIBHOCTH. TeopeMa O HCIIPCPBIBHOCTU CYMMEI,
IMPOU3BCACHUS U HaCTHOT'O HCIIPCPBIBHBIX (I)YHKHI/Iﬁ MHOTI'MX IICPCMCHHBIX.

28. YacrtHeie npUpaIeHus u YacTHBIC npousBoaHbIe. OnipeiesieHne
muddepennpyemMoit GyHKIIMU MHOTHX niepeMeHHbIX. [lomubiit quddepenima.

29. [TonsiTue crnoxkHOM (DYHKIIMM MHOTHUX MEPEMEHHBIX. TeopemMa O HEeNpepbhIBHOCTU
cinoxHoM QpyHkiuu. Teopema o MPOU3BOHON CIIOKHOU (DYHKITHH.

30. [TonsiTue MoKanbHOTO IKCTpeMyMa GYHKIIMM MHOTUX TIepeMeHHbIX. Kputnueckas
Touka rpaaueHTa. Heo6xoaumoe yciaoBue JIOKaIbHOTO AKCTpEMYyMa.

31. YacTHble TPOU3BOIHBIE BBICIIMX MOPSIKOB.

32. JlocTaTo4HBbIE YCIOBUS JOKAIBHOIO 3KCTPEMYMa.

33. Huddepeniman BToporo mopsaka GyHKIIUA MHOTHX TTEPEMEHHBIX.

34. [Tonsitne ycnmoBHOToO SKCTpemyMa (GyHKIIMA MHOTHX TICPEMEHHBIX. YpaBHEHHE

cBsa3M, ¢yHkuus Jlarpanmxka. HeoOxonumoe ycioBHe CyIIECTBOBAHMS YCIOBHOTO 3KCTpPEMyMa.
JlocTaTo4yHOE yCIIOBHE YCIOBHOIO 3KCTPEMYMA.

35. Hucnosou psa. YactuuHas cymma psga. CXOOAIIUANCS pAll, pACXOASIIUNACS PSI.
Cymma pspa.HeoOxonumbiii mHpu3HAK CXOAMMOCTH 4uCIOBOro psiaa. CiencrBue u3
HEO0OXO0IMMOI0 MpU3HAKA.

36. [IpousBenenue psna Ha unciio. Cymma AByX psiaoB. Teopembl O MPOU3BENCHUN
psJa Ha YKCIIO U O CyMME JIBYX psoB. OcTaTok psja.

37. JlocTaTouHble TMPU3HAKA CXOJUMOCTH PANOB C TOJOKUTEIbHBIMU YJICHAMH:
cpaBHenus, Jlanambepa, Koiiu, nHTErpanbHbIil.



38. 3HakonepeMeHHbId pan. 3Hakouepenyrowuicsa psaa. Ilpusnak JleiiOHuia
CXOAMMOCTH 3HaKouepenyrouierocs psaa. Ciencrsue U3 npusHaka JleiiOHnna. AdcontoTHas u
YCIIOBHAsi CXOAUMOCTb. TeopeMa 0 CXOAUMOCTU 3HAKOIIEPEMEHHOT'O PsJIa.

39. OYHKIMOHAIBHBIM psAl U 00J1acTh ero cxoaumocTtu. CreneHHo# psia. Paaumyc
CXOJIMMOCTH CTENEHHOTO pssia. MHTepBall CXOAMMOCTH, 00J1aCTh CXOJUMOCTH.

40. ®opmyna Tenmopa. Psaa Teinopa.

41.I1onsaTne matpuisl. Buael matpui. PaBencTBo maTpull. JInHelHbIE onepanuy Hax
MaTpUIlaMH U UX cBoKcTBa.lIpon3BeeHre MaTpuIl U €ro CBOMCTBA.

42.1lonsTne onpenenureneit 2-ro u 3-ro nopAakos. CBoiicTBa onpeaenureneil. MuHops! n
anredpanyecKue T0noJHeHHs. TeopeMbl pa3ioKeHus U aHHyaupoBanus. [lonsTue
OIIPEIENUTENIA 1-TO TOPSAIKA.

43.Ilonstue oOpaTHOM MaTpullbl. TeopeMa cyliecTBoBaHUS 0OpaTHOM MaTpullbl, popmyiia
HAXO0XIEHUSI 00paTHOM MATPHUIIBI.

44.Cuctembl IMHENHBIX YpaBHEHUN. OCHOBHBIE ONIPEACIICHUS: PELIEHNE CUCTEMBI,
COBMECTHOCTb, HECOBMECTHOCTbD, OIIPEIEICHHOCTD, HEOIIPEAEICHHOCTb. PABHOCUIIBHBIE
cucteMbl. MatpuuHas (popMa 3alicy CUCTEMbI TMHEHHBIX YpPaBHEHUIA.

45.Teopema Kpamepa.MatpuuHblii METOJ] PEIICHUSI CUCTEMbI IMHEUHBIX YpaBHEHUM (TeopeMa
0 MAaTPUYHOM METOJIE C I0KA3aTEIbCTBOM).

46.Meton Kopnana-I"aycca perieHus: CUCTEMbI IMHEHMHBIX YpaBHEHHI 00IIEro BUa.
DneMeHTapHbIe IPeoOpa30BaHUsI CUCTEM JIMHENWHBIX ypaBHEHUN. AnroputM merozaa JKopaaHa-
l'aycca.  OOmiee, yactHOE, 0a3UCHOE PEIICHHE CUCTEMbI JTMHEHHBIX YpaBHEHH, Oa3UCHbBIE U
CBOOO/THBIE HEM3BECTHBIE.

47.11onsiTHe MUHEMHOrO pocTpaHcTBa. [loHsATHE T-MepHOTro BeKTOpa. JIMHElHbIEe onepanun
HaJ n-MepHbIMH BekTopamu. [IpoctpanctBo R”.IloHATHE TUHEHHON KOMOMHAIIMY -MEPHBIX
BEKTOPOB. JINHENHO 3aBUCUMBIE U JINHEMHO HE3aBUCUMBIE BEKTOPHI. [Ipumep imHENHO
HE3aBUCHMOU CUCTEMBI BEKTOPOB B pocTpaHCcTBE R”. OCHOBHBIE CBOMCTBA JIMHEITHO
3aBUCHMBIX CHCTEM BEKTOPOB.

48.CxkansipHoe Npou3BeICHUE B TPOCTpaHCTBE R” U ero cBoricTBa. Hopma n-MepHOro BeKTopa.
VYron mexny BekTopamu. HepaBenctBo Komu-byHsikoBckoro. OpToroHajibHbI€ BEKTOPBI.
OpToHOPMHUPOBaHHBIN 6a3uC B TPOCTPAHCTBE R”.

49 Tlonstue runepmiockoctu B R". O0miee ypaBHeHHE THIEPILIOCKOCTH. B3aumHoe
pacronoxxenue runepruiockocter. Teopema o runepriockocty B R", nmpoxonsiueit uepes n
TO4eK. PaccTostHue OT TOYKM 10 TUIIEPITIOCKOCTH.

50. ITonstue npsamoii B R™. BekTopHoe, mapameTpuyecKkue, KAHOHUYECKUE U 001ne
ypaBHeHus mpsMoil B R". YpaBHeHue npsiMol, MpOXOIAINEH 4Yepe3 JABE TOUYKU. B3ammHoe
PACIIONOKEHUE MPAMBIX. YTOI MEXKIy MNPSAMOM M THUIEPIUIOCKOCTBbIO. YPAaBHEHHUE OTPE3Ka,



COENMHSAIONIETO JIBE TOUKHM M ero cepeauna. Ilpsmas B R?. YpaBHenue npsaMoil ¢ yIJOBbIM
K03 pumeHToM. I'eoMeTpuiecKmii CMBICI yTIoBOro KoddduimeHTta

IlepeyeHb NpakTHYECKHUX 3alaHuil K 3k3ameny [133
Kaxnoe npaktuyeckoe 3a1anue oueHuBaercs B 40 6a10B.
(_1)/1 n2

l. HccnenoBaTh cX0AUMOCTb psifa z—
3
n +2
2. Pemmnts muddepennmanbHoe ypaBHeHue xy' —y = ).
. . xdx
3. Haiitu HeonpeneneHHbIN HHTETpa J-z—
3x" -4
Haiit acTHBIE TPOU3BOIHBIE IEPBOTO MOPsIIKA z=(Sinx+co0s y)2 .
5. Jan crenenHoin p;mi 2"x" . HaiiTi pagnyc U MHHTEPBAI CXOJUMOCTH PsIa.
w3 (n+1)
1
6. Haiitu onpeneneHHbIi HHTErpas J' 33+ 4x3 x2dx
0
7. Pemmts nmunelinoe auddepeHmans-Hoe ypaBHEHUE TIEPBOro nopsiaka y' + 2y/x = x°.
12x+1
8. Haiitu onpesenensplii uaterpan | 2T dx
1 Vx
2
9. Haiiti oz oz 0%z 0%z nua QyHKUMM __ X,
T s Z=Xy+—
10. Pemmuts muddepennmansaoe ypaBHenue y' — y/x = 2x.
1. Pemmnts muddepennmansaoe ypasHenue bepaymm y' + xy = x)°.
12. Haiitu nonusiit auddepenuman st QyHKIMA z = xy + x.
y
13. Halitn BCe 4acTHBIC MPOU3BOIHBIE 2-T0 MOPSAKA WISt YYHKIMH 7 = xy2 + sin 2 -
14 Haiitu Bce yacTHBIE IPOU3BOIHBIE 2-TO MOPSAAKA TSl QYHKIINUHN 7 — xy3 +cos2x -
15. Pemnts muddepennnansHoe ypaBHEHHE Xy —)=)"
16. Uccnenosath Ha CXOAUMOCTH HECOOCTBEHHBIN I/IHTerpaJl“LJOO dx .
1«2
17. Haiiti skcTpeMyMbl QYHKIHA Z = —3X° + y° +x+3y+2.
18. Haiiti sKcTpeMyMbl QYHKIMA Z = —x" —Xy+ 1 +3x+6y+1.
19. HaiiTu onpeneneHHbIN HHTETpal f xdx
1257 +1
20. Haitn neonpeaeHHbIN MHTErpal J(2+3jdx
X X
21. HaliT 4acTHBIE NPOU3BO/IHBIE TIEPBOTO MOPSIKA QYHKIHMH 7= xy— "
y
22. Haiitu monusiii qudepennman GyHkuun z :ln()c2 + y2 +2x+1)
23. Haifti skcTpeMyMbl QYHKIHH Z =2X° —6)° —6x+2y +4.
y 92x+1
24. Brruncnuts onpeneneHHbI HHTErpal | dx .
1 Vx
. ., x=2 y-3 z
25. HaliTu TO4Ky nepecedeHus mpsMon 3 = = = 3 U T1ockoctd x +2y-3z= 6 .

26. Pemmrts cucremy ypaBHeHuit metooM XKopaana-I'aycca

3x—y+2z+ S5u = -1
3x—-3y+6z+15u=-3



x—y+3z+14u=-8

277. BbIUNCIAUTD ONPENEIUTETD
-2 1 3

274 -137 -41
2011 2012 2013

5x,—6x, +4x;=3

28. Pemuts cucremy ypasHeHuil Metonom Kpamepa 13x, —3x, +2x; =2

4x, —5x, +2x;, =1

x-3 y+2 z-1
=5 =

30. Hanmcate ypaBHEeHHE NPSAMOH, poxosaieit uepes3 Touky M(-1;2;-2) u napauienbHo# npsiMoi
x—y=2

29. Haiitu TouKy nepeceyeHus npsMoit U IUIOCKOCTH X —2y+2z=35

y=2z+1

Kputepun oneHuBaHNs 0TBETOB NIPH NPOMEKYTOYHOM aTTecTalnu (IK3aMeH):

IIpumeuyanue. KomuuectBo 6uineroB 25. Kaxaplil OmiieT copep)kKuT J1Ba TEOPETUUECKHUX BOIPOCA U3
MIepEeyHs BOIIPOCOB K SK3aMEHY M OJIHO ITpaKTHUecKoe 3a1anue. Kakabiii OuieT coiep:KuT ABa TeOpeTHYeCKUX
BOIIPOCa, oneHnBaeMbIX B 30 0a/10B, a TaK:Ke 0JJHO IPAKTHYECKOe 3aJaHue, oleHuBaemoe B 40 6a/110B.

OcHoBOI 17151 onpeneneHus: 0aIoB, HAOPaHHBIX NMPU MPOMEKYTOUHOW ATTECTALMH, CIYKUT O0BEM M
YPOBEHB YCBOSHUS MaTepuala, MpeyCMOTPEHHOTO pabouei mporpaMMoi AUCITUIUTHHGL. [Ipu 3TOM HE0OX0AMMO
PYKOBOJCTBOBATHCS CIEAYIOLIUM:

- 84-100 6amoB (OIIEHKA «OTIMYHO») - U3JIOKEHHBIA MaTepHral (PaKTUYECKH BEPEH, HATMUKE ITyOOKHUX
MCUEPIIBIBAIONINX 3HAHUH B 00beMe IMPONUICHHON MPOrpaMMbl JUCIUIUIMHBI B COOTBETCTBUH C TIOCTaBICHHBIMU
MporpaMMoil Kypca HeNsIMH U 3ajJadyaMu OOy4YeHHs; MpaBUJIbHBIE, YBEpEHHbIE NEHCTBUS MO MPUMEHEHMIO
MOJTyYSHHBIX 3HAHMM Ha MpPaKTUKE, TPAMOTHOE M JIOTMYECKH CTPOMHOE H3II0KEHHE MaTepuaia MpU OTBETE,
YCBOEHHE OCHOBHOW M 3HAKOMCTBO C JIOITOJIHUTENIBHON JIUTEPATYPOU;

- 67-83 OamoB (OLIEHKA «XOPOIIO») - HAJUYME TBEPIBIX U JOCTATOYHO IOJIHBIX 3HaHUH B 00BbeMe
MPONACHHON MPOrpaMMbl JUCIHMIUIMHBI B COOTBETCTBUU C UENSIMH OOy4Y€HHs, MpaBWIbHBIE JEHCTBUS IO
MIPUMEHEHHIO 3HAaHUN HAa NPAKTHKE, YETKOE M3JI0KEHHE MaTepuasa, JAOMYCKAIOTCS OTACIbHBIE JIOTHUECKHUE U
CTHJINCTUYECKHE MOTPEUTHOCTH, O0YUaIOLIUIICS YCBOMI OCHOBHYIO JIMTEPATYPY, PEKOMEHIOBAHHYIO B paboueii
porpamMMme JUCLUIUINHBL;

- 50-66 OamnoB (OIlEHKA yJOBJIETBOPUTENIBHO) - HATWYUE TBEPIbIX 3HAHUI B 00bEME MPONIECHHOTO
Kypca B COOTBETCTBUM C LEISAMH OOy4YEHHs, HW3JI0)KEHHE OTBETOB C OTAEIbHBIMU OLIMOKaMH, YBEPEHHO
WCIPABIEHHBIMU I10CJIE JIOTIOJHUTENBHBIX BOIIPOCOB; MPABHJIbHBIE B LI€JIOM JAE€WCTBUS IO IPUMEHEHUIO 3HAaHUHN
Ha MpaKTHKE;

- 0-49 6annoB (OLEHKAa HEYAOBIETBOPUTEIBHO) - OTBETHl HE CBSI3aHbI C BONPOCAMM, HAJTUYHUE TPyOBIX
OLIMOOK B OTBETE, HEMOHMMAHNE CYIIIHOCTH U3J1araéMoro BoIpoca, HeyMeHHUE IPUMEHATh 3HaHWs Ha MPaKTHKeE,
HEYBEPEHHOCTb U HETOYHOCTh OTBETOB HA JIONOJHUTENIBHBIE U «HABOJISALINE BOIIPOCHI.

HepequL BOIIPOCOB JJIsl OIIpOcCa

[lepBooOpa3Has GyHKIMU, TEOPEMBI O IEPBOOOPA3HBIX.

HeomnpeneneHHbIii HHTErpai U €ro CBOMCTBA. TeopeMa CyleCTBOBAHUS.

Tabnuua HeonpeaeIeHHBIX HHTErpaIoB.MeTo/1 MOACTaHOBKH B HEOIIPEICIIEHHOM UHTErpae.
WHTerpupoBanne 1o 4acTsM B HEONIPEIEICHHOM UHTErpalle.

[TonsTre nHTErpanbHON cyMMbl. OnpeiesieHue ONpeIeIeHHOro HHTerpaia. Teopema cylecTBOBaHus.

A e

I'eomeTpruecknii CMBICI ONPEEICHHOTO UHTETpaIa.
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CBoiicTBa ONpEIEICHHOr0 NHTErpaia, BEIpaKeHHbIE paBeHCTBaMU. CBOMCTBA ONPEAECIEHHOTO
VHTErpaJla, BBIPAKECHHBIC HEPAaBEHCTBAMM.
[onsatne GpyHKIMN MHOTUX TIepeMeHHBIX. OTKPBITHINA MIap, OTKPHITHIA MPOKOJIOTHIH m1ap. OKpEeCTHOCTh
touku. [IpenenbHas Touku MHOKecTBa. [Ipenen GyHKINN MHOTHX MTEpEeMEHHBIX.
[TonsTrie 6ECKOHEUHO MaJIOi, OECKOHEUHO OOJIBIION, OrpaHNYEHHON (PYHKIIUU MHOTMX NIEPEMEHHBIX.
OcHOBHBIE TEOPEMBI 0 OECKOHEYHO MaJIBIX U OECKOHEYHO OONBIINX (YHKIIHSX.
OcHOBHBIE TEOPEMBI O Ipeieax.
[TonHoe npupainienre GyHKIIMA MHOTHX MTEPEMEHHBIX.
HenpepbiBHOCT ()yHKIIMM MHOTMX IEPEMEHHBIX: J[BA ONPEAEICHHUS HEPEPHIBHOCTU U Teopema 00 ux
PaBHOCHIIBHOCTH.
Teopema 0 HEMPEPBHIBHOCTH CyMMBbI, IPOU3BEICHUS M YACTHOTO HEMPEPHIBHBIX (PYHKIMI MHOTHUX
MIEPEMEHHBIX.
YacTHble npupaleHus 1 YaCTHbIE IPOU3BOHBIE.
Onpenenenue quddepeHurpyeMoi pyHKIM MHOTUX niepeMeHHbIX. [lonnbiil nuddepennuan. Teopema
o muddepeHurpyemMoit GyHKIUN MHOTHX IEPEMEHHBIX.
[TonsTe cnoXHOM PyHKIIMKM MHOTUX NTEPEMEHHBIX. TeopemMa 0 HePEPHIBHOCTH CII0KHOM (PYHKIIUH.
Teopema 0 mpou3BOAHOMN CIOKHON QYHKIUH.
[TonsiTue HesBHOM QyHKIMHU. TeopeMa o HessBHON QyHKIMH. Teopema 0 IPOU3BOJHBIX HESIBHOU
GbyHKIUY.
[ToHsiTHE BHYTPEHHUX U TPAHUYHBIX TOYEK MHOXKECTBA.
[ToHsiTHE TOKAJIBHOTO 3KCTpeMyMa (PYHKIIMY MHOTUX ITEPEMEHHBIX.
Kputnueckas touka rpaauenta. Heo6xoanmoe yciaoBue JOKaJIbHOTO SKCTpEMyMa.
YacTHble MPOU3BOIHBIE BBICIINX MOPSAKOB.
JlocTato4yHble yCIOBHS JIOKATBHOTO SKCTPEMYMa.
Juddepennnan BTOporo nopsjaka GyHKIUN MHOTUX TEPEMEHHBIX.
HeobOxonumoe ycioBue CyecTBOBaHUSI YCIOBHOTO 3KCTpEMyMa.
JlocTaTtouHOE yCIOBHE YCIOBHOTO IKCTPEMYyMA.

WuTerpanbubie kpusble. 3agaua Ko mis nuddepennpanibHOro ypaBHEeHHs #-T0 TOPSAAKA.
Juddepenunanbabie ypaBHEHUS 1-r0 MOpsAIKa C pa3aeaioUMUCs TepeMeHHbIMUA. MeTo/1 UX pereHusl.
Jluneitnsle nuddepennmanbabie ypaBHeHHs 1-To nopsaka. Meron ux pemieHus.

Teopema cyniecTBOBaHUS U €IMHCTBEHHOCTH pelIeHus 3a1aun Komm.

[Ipocreitmue auddepeHnnaibHble ypaBHEHUS BBICIIUX MOPSIKOB.

Teopema o cTpykType oOLIero peieHus JMHEWHOTO 0OJHOPOAHOTO MU depeHIaTIbHOTO ypaBHEHUS 2-
ro MopsaKa.

Teopema o cTpyKkType 00ILIero peueHus JMHEMHOT0 HEOAHOPOAHOTO AU PepeHInanbHOro ypaBHEeHH
2-T0 nopsiaKa.
Yucnosout psaa. Hactuunas cymma psiaa. Cxoasimuiics pa, pacxoasuuics pan. Cymma psiaa.
HeoOxonuMplii mpu3HaK CXOJUMOCTH YUCI0BOrO psia. CiaeacTBre U3 HEOOXOIMMOTO MPU3HAKA.
IIponssenenue pana Ha unciao. Cymma qByX panoB. Teopemsl 0 IPOU3BEIECHUH Psaa HA YUCIIO U O CYyMME
IBYX PSIOB.
Ocratok pspa.

. JloctaTouHble MPHU3HAKU CXOJUMOCTU PSIOB C MMOJIOKUTEIBHBIMU WiIEHaMU: cpaBHeHHs, [lamamOepa,

Ko, nHTErpaIbHBIM.

3HaKonepeMeHHbIN psii. 3HaAKOYEPEYIOIUNCS PSII.

[Mpu3nak JleiOHMIIA CXOAMMOCTH 3HaKOUepeaytonierocs psaa. Ciencteue U3 npu3Haka JlenoHuIa.
AOComI0THAs M YCIOBHAsA CXOUMOCTh. Teopema 0 CXOAUMOCTH 3HAKOIIEPEMEHHOTO psija.
@OYHKIMOHANBHBIN pAJ U 00JIaCTh €r0 CXOJIUMOCTH.
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

. Crenennoi psaa. Paguyc cxoaumoctu creneHHoro psga. MHTepBai cXoIuMOCTH, 00JaCTh CXOUMOCTH.
44.

[Tonsatne Marpuuel. Buasl Matpun. PaBeHcTBO Marpun. JIMHEHbIE onepanuu HajJ MAaTPULIAMH U HX
CBOICTBA.

[Ipoun3BeneHne MaTpuIl ¥ €ro CBOMCTBA.
[Tonsitue onpenenureneit 2-ro u 3-ro nopsakoB. CBOMCTBA ONpeeTUTENCH.

MI/IHOpLI )51 anre6pa1/1qec1<ne JAOIIOJITHCHMA. TGOPCMH Pa3JIOKCHUA U AHHYJIHWPOBAHUA. Ilonstue
OIIPCACIIUTECIIA II-I'0 IOpsAAKaA.

Ilonatue obpatHoil MaTpuiel. Teopema cymiecTBOBaHUS 0OpaTHOM MaTpullbl, GOpMysa HaXOXKACHUS
00paTHON MaTPHIIbIL.

Cucrempl nMHEWHBIX ypaBHEHMH. OCHOBHBIE OIPENEICHUS: PELIEHHE CUCTEMBI, COBMECTHOCTb,
HECOBMECTHOCTb, OIPEJEIEHHOCTh, HEONPEACIEeHHOCTh. PaBHOCHIIBHBIE cucTeMbl. Matpuunas ¢opma
3aIIMCU CUCTEMBI JIMHEUHBIX YPaBHEHUM.

Teopema Kpamepa.

MatpuyHblii METOJ] pEIICHUs CUCTEMbl JIMHEHHBIX ypaBHEHHH (Teopema O MaTpUYHOM METOJIE C
J0Ka3aTeIbCTBOM).

Meton XKopaana-I'aycca perieHust cucTeMbl JMHEHMHBIX YpaBHEHUH 00LIET0 BUA.
DneMeHTapHbIe IPe0Opa30BaHUs CUCTEM JIMHEHHBIX ypaBHEeHUI. AnroputM Mmetoa JKopaana-I'aycca.

OOmee, yacTHOe, 0a3uUCHOE pELICHUE CUCTEMBl JIMHEHHBIX ypaBHEHUH, Oa3uCHble M CBOOOJHBIE
HEU3BCCTHBIC.

MoauduuupoBaHHble >KOPJAHOBBl HCKJIIOYEHUS, NMPUMEHEHHE WX K PEIIEHUI0 CHCTEM JIMHEHHBIX
YpaBHEHUH U OThICKaHUIO 0a3uCHbIX perieHuid. [Tpasuna MOKU.

Kpurepun oueHuBanus:

[IpaBuIBHBII OTBET Ha OJMH BONPOC OLIEHUBaeTcs B 2 6asuia, HenpaBUiIbHbIN — 0 6astoB. Kaxabrii
KOMILJIEKT BOIIPOCOB CTYJICHTY COCTOMUT U3 5 BONPOCOB. MaKCUMallbHOE KOJMYECTBO OAJIOB, KOTOPbIE
MOJKET HabpaTh CTYJIEHT IIPU OTBETaX Ha BONPOCH! cobecenoBanus 10 6amios.

KOMILIEKT KOHTPOJIBHBIX 3AJIAHUI

Bapuanr 1
x+3y—6z=12
3x+2y+5z=-10
1) Pemuth cucremy ypaBHeHwuit o popmynam Kpamepa: 2x+5y-3z=6
1 -1 16
2) Haiitu oOpaTHyto MaTpuIly U clienaTh MPOBEPKY: A= 0 1 -1
0 2 3
3) Pemmrtes MaTpuyHOe ypaBHenue 2A+X=B, roe A= {_1 3 0] B:[5 0 IJ
2 1 4) 4 23

2x, + 3x, +11x; +5x,=2

4) Pemmre cucremy ypaBHeHu# MeTofoM ['aycca: | x, + x, +5x, +2x,=I

2%, + x, +3x; +2x,=-3

X, +x, +3x; +4x,=-3

Bapuanr 2



-x+2y+2z=1
2x +3y —2z==-2
3x —y+3z=10

1) Pemmmts cucremy ypaBHenuit o ¢popmynam Kpamepa:
2) Haiitu oOpaTHyto MaTpuIly U clienaTh MPOBEPKY: A= 47 2 95
30 6
-1 2 0 10
3) Pemmnts MatpuuHoe ypaBHenne AX=B, rne A= PRI C= _SJ
331 5

X, +3x, +4x; +2x, =3

4) Pemnts cucremy ypaBHeHui metonoM I'aycca: 3x, +3x, +5v, + 5%, =6
X, +6x, +8x;+5x, =—-8
BAPHUAHT 3

3apanme 1: Haiitu npeaenst:
1) fim 2=l 2) lim( x —xJ

0 x?+16-4 e X7 +1

x+1
—4\3 . 1=

3) lim(3x 4) ’ 4) lim C?SX

xoo\ 3x 4+ 2 x—0 X
3apanme 2: Haiitu npon3BoHbIE NEPBOro MOPSIKA:

1 arcsin(4x
Dy=—r— 2) - esin(4y)
Yx+/x 1-4x

Baganue 3: Haiiti ipon3BoHy0 BTOPOro mopsiaka Gyukimu: y", ecau y=xln(x+1).

BAPUAHT 4
3amanue 1: Haiitu nipenensi:
1 lim x* —6x+9 2) 1im3xz+3x—9x3
x33x% —2x-21 e 3x7 +3x7 =3
N — 3x+6
3) im0 =3 4) lim| X3
x>0 8in6x xoo\ 4x —2
3apanme 2: Haiity mpon3BOIHBIE EPBOTO MOPSAIKA:
1 x+1 . (1=Inx
1) y=—In——n—= 2) y=sin ( J
3 Jx?—x+l X
. . x—l-Inx
3aganue 3. Haiitu npenen no npasuiy Jlonuransa: lim~———
1 (x=1)Inx
Bapmuanr S
j (3\/; -2 !z dx
1. Haiitn HeonpeneIeHHbIE MHTETPAIbI: X’
1)
2) J- cosxdx ,[3 T 4. dx
sin* x 3)
4) | xIn(x—1)dx &
'[ =1 5) o iaes
2. BbruncnuTh onpeneneHHble HHTETPAJIbL:
2
1) ? xdx 2) j(xz —1)3xdx
1 V4x? +5 -1
BapuanT 6
1. Haiitu HeonpenenieHHbIe HHTETPaIbL: 1) IS g dx
x —_—

-3
2) dx 3) J.sm 3xcos3xdx

=
-9x° +12x+5



4) lenSxdx 5) J‘ x+l

Y2x-3
2. Beruucnuts onpeneneHHHe MHTCTPAJIbL:
42x+1

xdx
1 2) [——
) I \/_ ) {\/2x2+1

BAPUAHT 7

2

3ananme 1. HaiiTu yacTHEIE NPOM3BOIHBIE 2-T0 HOPSAKA IS (pyHKuI/IH ZZer +y

3ananme 2. Haiitu 02 02 9’z 0’z jyg pynkupn z=(sin x-+cos y)2-
o’ Gy o’ 6y

3ananume 3. /laH cTeneHHON psfl

©
2 ol

n=13"(n+2)
1) Haiitu paguyc 1 nHTEpBaI CXOAUMOCTH PAJA.
2) HccenenoBaTh CXOOUMOCTH psijia Ha KOHIIAX HHTEpBajia CXOIUMOCTH.
3) Ykazare 00J1aCTh CXOAMMOCTH Psizia

BAPUAHT 8
3ananme 1. Haiitu yacTHbIe NpOU3BOJIHBIE 2-T'0 MOPSAKA 7= xy2 +sin 3x,
3ananmue 2. Haiitu monnsenii quddepernman s GyHKIUA Z=xy+ x
y

3aganue 3. [lan creneHHOM psg R

n=15" n2
1) Haiitu pagiyc u mHTEpBaN CXOMMOCTH Psa.
2) HccnenoBaTh CXOMUMOCTH psijfia HA KOHIIAX HHTEPBAJIa CXOAMMOCTH.
3) VYkazaTth 00J1aCTh CXOJAUMOCTH Psifa.

Kpurtepun onennBanus:

MakcumanabHOE KOJIMYECTBO OAJIJIOB 32 KOHTPOJIbHBIE 3a/1anus — 80 6ayutoB (8 BapuaHToB 110 10 6aioB)
9-10 6annoB — CTyJieH MPaBUIHLHO OTBETUJI HA BCE 3aJIaHUS BApPHAHTA.

5-8 6aI0B — BBITIOJIHEHO 2 3a7aHus, IOy IICHBI OITHOKH.

4 Gaia — BBIIOJIHEHO TOJBKO 1 3amanue u3 3x

0-3 Gayna — TOMYIIEHBI CYIIECTBEHHBIE OMMOKY WM 3a/IaHHsI HE BBITTOTHEHBI.

WHIUBUIYAJIBHOE 3AJJAHUE

«Hccnenopanue GyHKIHUU OJHON TEPEMEHHOM M NOCTPOeHHE rpapuKa»
Jlis 3amannoi Gynkuun YV = (1/(a + 1)°)(x — p)((x — p)* — 3(a + 1)?) BBINOIHUTE TOIHOE
MCCIIEIOBAHUE U TOCTPOUTH rpaduK.

Ilpumeuanue: 30ecv p = c — b, ab — nopsoxkoewlii Homep cmyodeHma no HCypHaLy yueoOHoul cpynnvl
¢ — nocneonan yughpa Homepa pynnol.

Kpurepun onenuBanus:
MaxkcumanbHOE KOJTHYSCTBO 6aJIJIOB, KOTOPBIC MOKCT H36paTb CTYACHT IIpU PCIICHHUU HHAWUBUIYAJIBHOT'O
3aganusa 10 0ay10B.

3 Metoanueckue MaTepuaJbl, Onpeaesiiomme Npouexypbl OLeHUBAaHUS 3HAHWA, YMEHHUI,
HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOUIUX 3TaMNbl (JOPMUPOBAHUSA KOMIIETEH NI

[Iponenypbl OLIEHUBAHUS BKJIIOYAIOT B ¢€0sI TEKYIIUI KOHTPOJIb ¥ IPOMEXKYTOUHYIO aTTECTALHUIO.

Texkymuid KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCSA C MWCIONB30BAHMEM OLICHOYHBIX  CPEICTB,
MIPEICTABICHHBIX B M. 2 JaHHOTO INPWJIOKEHHUS. Pe3ynbTaThl TEKYIEro KOHTPOJS JOBOJATCS IO CBEACHMS
CTYJEHTOB JI0 IPOMEKYTOYHOM aTTECTaLUN.

IIpoMeskyTOUHasi aTTeCTALUSA TIPOBOJIUTCS B GOpME IK3aMeHa.



JK3aMeH MPOBOAUTCS MO PACIIMCAHUIO TTPOMEKYTOUHON aTTECTAIllMu B MUChbMEHHOM Buje. KommuecTBo
BOMPOCOB B 3a7aHuu — 3. Kaxkplii Ouier colepkKuT ABa TEOPETUYECKUX BOIPOCA U3 MEPEUYHS BOMPOCOB K
9K3aMEHY U OJTHO MpaKTUYEeCKOe 3amanue. [IpoBepka OTBETOB U OOBSIBICHUE PE3YJIHTATOB MPOU3BOIUTCS B JICHD
9K3aMeHa. Pe3ynpTaThl aTTecTaly 3aHOCATCA B BEAOMOCTh M 3a4ETHYIO KHUXKKY cTyAeHTa. CTyIeHTHI, He
MPOMICAIINE TIPOMEKYTOUHYIO aTTECTallMI0 10 TpaduKy, JOJDKHBI JIMKBHAUPOBATH 3aJ0JDKCHHOCTh B
YCTaHOBJICHHOM TOPSKE.



IIpuioxenue 2
METOANYECKHUE YKA3AHUA 11O OCBOEHUTIO INCIUITJINHBI

VY4eOHBIM TIIaHOM MPEAYCMOTPEHBI CIASAYIOIINE BUIbI 3aHATHIA:

- JICKLINH;

- IPAKTUYECKUE 3aHATHSL.

B Xo&e neKUMOHHBIX 3aHATUM PACCMATPUBAIOTCS OCHOBHBIE TOHATHS W METOJbI

MaTEMaTUKH, [alTCI  PEKOMEHAAIMU JJIS CaMOCTOSTEIbHOM padoThl M TMOJATOTOBKE K
NPAKTUYECKUM 3aHATHSIM.

B xoxe mpakTHUecKuX 3aHATHH yriayOsstOTCS U 3aKpEeIUIIOTCS 3HAHUS CTYJEHTOB IO
pAly PACCMOTPEHHBIX Ha JEKIHUSAX BOIPOCOB, Pa3BUBAIOTCS HABBIKM PEIICHUS 3aJay 10
pPa3IMYHBIM TeMaM Kypca MaTeMaTukd. [Ipy moAroToBKE K NMPaKTHYECKUM 3aHATHAM KaXKIbIi
CTYAEHT JOJIKEH:

- U3yYUTh PEKOMEHJOBAaHHYIO YUE€OHYIO JIUTEPATYypPy;

- U3YYUTh KOHCIIEKTHI JICKLINH;

- IOJIFOTOBUTH OTBETHI HA BCE BOMPOCHI IO U3y4aeMOM TEME;

B nmpouecce noaAroToBKH K MPAaKTHYECKUM 3aHATHSAM CTYIAEHTHI MOTYT BOCIIOJIb30BaThCSA
KOHCYJIbTAlUSIMU MPETIOAABATEIS.

Bormpocsl, He pacCMOTPEHHbIE Ha JEKUUAX W MPAKTHYECKUX 3aHATUAX, JOJIKHBI OBITh
U3YyYEHBI CTYJICHTAMU B XOJI€ CaMOCTOSTEIbHON paOoThl. KOHTPOIL CaMOCTOSTENBHON pabOThI
CTYJIEHTOB HaJ y4eOHOW IpPOrpaMMoOil Kypca OCYUIECTBIISIETCS B XOJI€  3aHSATUH METOJIOM
onpoca. B xozne camocToATenbHON pabOThl KaXAbli CTYJIEHT 00s3aH MPOYUTATh OCHOBHYIO U
N0 BO3MOXXHOCTU JIONMOJIHUTEIBHYIO JIUTEpATypy IO H3y4yaeMOM TeMe, JOMOJHUTh
KOHCIIEKThl JICKIUH HEJAOCTAIOIIUM MATEepUajioM, BBIMUCKAMH U3  PEKOMEHIOBaHHBIX
NEPBOMCTOYHUKOB. Belgenuts HENOHATHBIE TEPMHUHBIL, HaWTH UX 3Ha4YeHUe B
SHUUKIIONEANYECKUX CI0BapSIX.

JIisi OArOTOBKM K 3aHATHSAM, TEKYIIEMY KOHTPOJIIO M IPOMEKYTOUYHOH aTTeCTaluu

CTYJICHTBI MOTYT BOCIOJIb30BaThCSl  AJEKTPOHHO-OMOJMOTEUHBIMU  CHUCTEMaMu. Takke
oOyyaromuecss MOTyT B3SITh Ha JOM HEOOXOJMMYIO JIUTepaTrypy Ha aOOHEMeHTe

yHHBepCHTeTCKOﬁ OMOJMOTEKH MJIM BOCIIOJIL30BaThCS YUTAIBHBIMH 3aJIaMH.



