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1. IlepeyeHp NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUsI 10 JUCHUIIMHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMMmblI

B pe3ynbrate ocBoeHHS 00pa30BaTeIbHOM MTPOrpaMMbIOaKaiaBpuaTao0ydaronuics
JIOJDKCH OBJIAJIETh CJACAYIOIIMMH Pe3y/IbTaTaMy O0yUIEHHS 110 AUCIUTLIMHE:

Ilepedens ruIaHUpyeMBbIX
pe3yabTaToOB 00y4EHUs 110
JUCLUILIMHE

Kozpr PesynbTaTel ocBoenus OOII
KOMIIETCHIIUU (conepxaHue KOMIIETEHIUI)

OK-10 CIIOCOOHOCTBIO K [T03HABATEIbHOM 3HATB:TEOPETUYECKHE OCHOBBI
IeATEeIbHOCTH Kypca MaTeMaTHKH U B3aUMOCBS3U
MEXAY pa3IMYHBIMU pa3aeiiaMu,
IPHUKJIAJHOE 3HAUYCHUE U3y4aeMOro
Marepuana.

YMeTb:HaXOAUTh U PEATU30BLIBATD
ITOPUTMBI PEIICHUS 3a]1a4,
CaMOCTOSITENILHO OLIEHUBATh
MPaBUIILHOCTH PE3yJIbTaTa.

Baagers:HaBbIKaMH
CaMOCTOSTEILHOTO aHaIn3a U
peIlIeHUsT MaTeMaTHYSCKUX 3a/1a4,
CBSI3aHHBIX C 001ACTBHIO
1po(heCCHOHATILHOM JIEATCIIbHOCTH.

MK-22 CIIOCOOHOCTBIO HCHOIB30BaTh 3aKOHBI U | 3HATH:OCHOBHBIE Pa3Ieibl aareopsbl,
METO/bl MATEMaTHKH, €CTECTBEHHBIX reOMETPHH, MATEMATHYECKOTO

TyMaHUTapHBIX ¥ SKOHOMHYCCKHUX HAYK | aHaIM3a, TEOPHU BEPOSTHOCTH
P PEIICHUU MPOPECCUOHATBHBIX

3a7aq yMeTb:HpI/IMeHHTL MCTOIBI

MaTeMaTUYeCKOro aHalin3a, alreopbl
Y TEOMETPUH K PEIICHUI0
npodeccnoHaNbHbIX 3a1a4

Bﬂa)_]eTb:OCHOBHHMI/I MCTOAaMH
PEHICHUA MATEMATHYCCKUX 3aaa4

2. MecTo IHCUHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOi IPOrpaMmbl’

JlucuuniamHa OTHOCUTCS K  0OsS3aTellbHBIM  JHCHUILIMHAM 0Oa30oBoii  dactu. Kop
JTUCIUTIIMHBINO ydyebHoMy tuiany b1.b.5. Jlucuummaa n3ydaercss Ha IEPBOM M BTOPOM Kypce
(1-4 cemectp).

Hucnunnuna «MaTemaTrkay M3y4aeTcsi Ha OCHOBE 3HAHWM, TIOJYYCHHBIX MPU U3yYEHUU
Kypca DJIEeMEHTapHON MaTeMaTUKH B CPEHEM YUeOHOM 3aBE/ICHUU.

[TomydyeHnHsie B Tporecce HM3YyYCHHs] MUCHMIUIMHBI «MareMaTuka» 3HaHUs, YMEHHS |
HABBIKM MOTYT OBITh MCTOJIh30BaHbI MPU U3yUYEHUHN OOIIEHAYYHBIX U CHEIMATBHBIX TUCIUILINH:
«Duzukay, «lIpukimagHas MexaHUKa», «IJIEKTPOTEXHHKA W DJIEKTPOHHKa», «Du3nueckas
xuMus», «lIpoueccsl u anmapaTbl XUMHUYECKOW TEXHOJIOTUM» U psJa JPYrux,a TaKKe B HAyYHO-
HCCIIeI0BATENbCKOM padoTe.

! Mecro mucrummmmst GyeT yauThIBaTHCS MpH 3anonHeHnn Tabmus! 1 B [puioxkennn 1 (POH OLEHOTHBIX
CpEJICTB)




3. O0beM TUCHUILIHHBI

Bcero,
aKaJeMHYECKHUX
Bunx yuebnol paboThl Hacos
Ounas dpopma
o0y4YeHHS

OO0wmast TpyA0eMKOCTb M CHUILIIHHbBI 18/648

(3a4eTHBIX SAVHMII/ aKaIEMUICCKIX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 314
3aHSTHS JEKIIMOHHOTO THITA 108
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 180

CEMHUHApBI, MPAKTHYECCKUE 3aHITHS 180
nabopaTopHbIe padOTHI

KypcoBoe npoektupoBanue (KP i KIT)

KCP 26
Jpyrue BUIbl KOHTAKTHON paboThI

CamocrosiTesibHas padoTa 226

Kontpoasb 108

®opma Tekyuiero kourpoas (Kp, pedepar, PI'P, acce) 9Kp,3PI'P

®opma npome:kyTouHoii arrectamuu (Kp, KI1, 3a4er, sx3amen)

3auert (lcemectp),
sK3aMeH (2-4
CEMECTD)

4. Cogepxanue TUCHUIINHBI
4.1. Pa3ae bl AUCHUIIJIMHBI U BUAbI 3aHATHH
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1. | Jluneitnas anreGpa 8 14 16 OK-10,
TIK-22
2. | BexropHas anreOpa U aHaIUTHYECKAas 14 12 16 OK-10,
TEOMETpUS I1K-22
3. | KoMmiurekcHble uncia 1 MHOTOYIEHBI. 4 2 8 OK-10,
TIK-22
4. | Beenenne B MaTeEMaTHUECKHAI aHAIN3 6 12 16 OK-10,
TIK-22




5. | Auddepenumanbaoe ucuncienue GyHKIui 4 10 16 OK-10,
OJTHOW TIEPEeMEHHOM [1K-22
6 | [punoxenus quddepeHnnaIbLHOro 4 10
ycuyucieHus: QYHKIUA OHOM MepEeMEHHON
HToro 3a nepBblii ceMecTp 36 54 82
6. | [punoxenus quddepeHnnaIbLHOro 8 2 4 OK-10,
rucyucieHus: QYHKIHUA OHOU MepeMEHHON [1K-22
7. | UnTerpansHoe ucuncnenue Gpynkuuii onnoii | 10 28 40 OK-10,
MePEMEHHOM. I1K-22
8. | duddepeHnnanbHoe U UHTETPATIbHOE 18 26 29 OK-10,
HcuuciIeHre QyHKIIUHA HECKOJIbKUX [1IK-22
MIEPEeMEHHBIX
Hroro 3a BTOPOIi cemecTp 36 54 73
9. | OObikHOBeHHBIC UG (DEepeHIIHATBLHBIC 8 16 20 OK-10,
ypaBHEHUs IK-22
10. | YucnoBsie U (YHKIIMOHATILHBIE PSI/IbI 10 20 28 OK-10,
I1K-22
Hroro 3a Tpernii cemecTp 18 36 48
11. | Onpexnenenne BEpOSATHOCTH COOBITHI 4 10 7 OK-10,
I1K-22
12. | JluckpeTHbIE U HEPEPHIBHBIC CITyYailHbIe 6 12 6 OK-10,
BEJIMYUHBI I1K-22
13. | OcHOBBEI MATEMATUYECKON CTATUCTUKH 8 14 10 OK-10,
I1K-22
HToro 3a yeTBEPTHIii ceMecTp 18 36 23
UTOro 108 180 226
4.2. 3aHATUS JIEKIIMOHHOI'0O THUIIA
No HNunoBanmon
pasIenaHcII HanmenoBaHHne TEMBI O6'LCM, Has Q)OpMa
U KpaTKo€e COJIep KaHNe 3aHATUS aKaJ[.yachl
UTUTHHBI
1 IlonsaTue  smHEWHOro  mpocrpaHcTBa.  [Ipumepsl. 2 Paz6op
JIuHeilHasg 3aBUCMMOCTb WM JIMHEHHAs HE3aBUCHMOCTh KOHKPETHBIX
3JIEMEHTOB JMHEWHOro MpOCTpaHCTBA. Pa3zMepHOCTh U yueOHBIX
0a3uc JMHEHHOrO TMPOCTPAaHCTBA. EJNMHCTBEHHOCTH CUTYyalHil
pasyIoKeHus 1o 0asucy.
1 Martpuupbl, OcHOBHble mOHATHS.  Onpenenurenb 2
KBaJpaTHONH Matpuibl. Onepanuu Haja MaTpullaMu U
UX CBOICTBA.
1 Obparnass matpuna. HeoOxoaumoe u  J10CTaTO4HOE 2
ycJIoBHE 00patuMocTh MaTpuilbl. CHCTEMBI JIMHEHHBIX
anreOpanyeckuxX ypaBHEHHMH, MaTpU4Hble (POPMEI
npeacrasieHus. Teopema Kpamepa.
1 Panr wmarpunpsl. Teopema o 0a3ucHOM MMHOpE. 2
Pa3zpemmmmocTh cucTeMbl JIMHEHHBIX anreOpanyecKux
ypaBHeHuii: Teopema Kponekepa-Kanemnu. CsolicTBa
pelIeHuit OJTHOPOJHBIX CHUCTEM JIMHEWHBIX
areOpanyeckrx ypaBHEHUH.




Ne
paszenaauci
HATUTAHEL

HanmenoBanue TeMbl
Y KpaTKOE COAEPKaHUE 3aHATHUS

O0newM,
aKaJ[.4achl

MunoBanunoH
Has popma

2

BekTopHble BEIMYMHBI U TE€OMETPUYECKHE BEKTOPBI.
JIuneliHble ollepald HaJ BEKTOPAaMH, HUX CBOMCTBA.
Teopema 0 JnMHENHON 3aBUCUMOCTH JBYX, TpPEX U
4eTBIpEX BEKTOpPOB. KOOpAMHATBI BEKTOPOB, CBSA3b C
JIMHEHHBIMU ONIEPALIMSIMH.

2

CkansipHOe, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHUE
BekTOopoB. OmnpezeicHre, CBONCTBA, BBIYUCICHUEC B
JIEKapTOBOM Oasmce.

[exaproBa cucrema koopauHar. Paauyc-BekTop u
KOOpJUHATBI TOYKH IIPOCTPAHCTBA. 3ananue
TreOMETPHUYECKUX OOBEKTOB ypaBHEHUSMHU. YpaBHEHUE
IUIOCKOCTH B IIPOCTPaHCTBE. PaccTosiHue OT TOYKH 10
IJIOCKOCTH.

[Tpobnemuas
JCKLUSI

[Tpsimast B IpOCTpaHCTBE: pa3jInyHbIE BUbl YPABHEHUH,
paccTosiHue OT TOYKHU J0 NPSMOM.

B3anmHOe pacnosokeHue MpsMBIX MU IUIOCKOCTEH B
IPOCTPAHCTBE. 3ajaud Ha MPSAMYI0 M IJIOCKOCTh B
IIPOCTPAHCTBE: YroJl MEXKY MJIOCKOCTSAMH, YTOJI MEXIY
IPSIMBIMU, YTOJI MEKLY IIPSIMOM U IJIIOCKOCTBIO.

Paz6op
KOHKPETHBIX
y4eOHBIX
CUTYalHi

[Ipsimast Ha mmockoctu. IlpeoOpazoBanue KOOpAMHAT
Opd 3aMeHEe JEeKapToBOro 0a3mca Ha IUIOCKOCTH.
[TonsipHas cucrema KOOpAMHAT.

KpuBble BTOporo mnopsjika (KOHUYECKHE CEUEHUS):
KAaHOHMYECKHUI BUJ| YPAaBHEHHUI, OCHOBHBIE CBOMCTBA.

KommnekcHbie qucia. Anrebpanueckas,
TPUTOHOMETPHUUECKas, HoKa3aresabHas bopma
KOMIUIEKCHOTO 4Hcia. ApudmMeTudeckue orneparu,
BO3BE/ICHUE B CTEIEHb.

Muorounensl. Onepanuu Haj MHoOrowieHamu. Kopens
MHorowieHa. OcHOBHas TeopeMa ainreOpbl. Teopema
besy. PaznoxxeHume MHOrowsieHa Ha  JUHEHHbBIE
COMHOKHUTEIIH.

OKpecTHOCTh TOYKHM 4YHMCIOBOW MpsIMOW. beckoHedHO
yAaJIEHHBIC TOYKH. Ornpenenenue npejena,
reoMeTpUYecKass UHTepnperauus. EAMHCTBEHHOCTH
npenena. I[Ipenen nocienoBaTeabHOCTH.

OcCHOBHBIE TEOpeMbl O Tpenenax. 3aMeyaTeabHbIe
npeaenbl. beckoHeuHo Manbie, 0ECKOHEYHO OONbIIHNE U
OTpaHHuYeHHBbIC (DYHKIHUU: OMpPENENICHUS U OCHOBHBIE
TeopeMbl. AprudMeTHIECKHE OTepaIiiy HaJl peIeIamMHu.

CpaBHeHue OeckOHEYHO MalblX. HemnpeprIBHOCTH
¢ynkumn B Touke. Krnaccudukanums — pa3pbIBOB.
HenpepriBHOCT,  QyHKIIMM Ha oOTpe3ke. Teopema
Beiiepmrpacca. Teopema bosbiano-Komm.

Paz6op
KOHKPETHBIX
y4eOHBIX
CUTYyaLUil

HuddepennmpyemMocTsb byHKIINH, CBSI3b c
HenpepbIBHOCTBIO.  [lonatus  auddepenumana wu
MIPOU3BOJHOM, MX TI'€OMETPUYECKHMH M MEXAHMYECKUI
CMBICIL
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[TpaBuna muddepeHnpoBaHus. Tabmuma
MIPOU3BOTHBIX BBIBO/T HEKOTOPBIX dopmy.
[TpousBoHbIe M MU GEPEHIMATBI BBICIIUX ITOPSIKOB.

2

HToro 3a nepBblii ceMecTp

36

TeopeMmsl 0 nuddepeHIpyeMbIX QYHKIHUAX: TEOPEMBI
®epma, Poss, Jlarpanka, Komu. [1paBuio Jlonurans.

Muorounen  Teinopa.  ®dopmyna  Teisiopa ¢
octarouHbiM uwieHoM B ¢opme Ileano u Jlarpamxa.

®opmyna MakiopeHa Juist GyHKIUI e”, sin X, cosx.
[Tpumenenue dhopmyisl Telinopa.

Mounotonnocts ¢Qynkuuu. HeoOxomumoe ycioBue
MOHOTOHHOCTH. JlOCTaTOYHOE YCJIOBUE MOHOTOHHOCTH.
OkctpemyMm. Heobxoaumoe yclioBuE SKCTpeMyMa.
IlepBoe u BTOpOE JOCTaTOUHOE YCIOBUE IKCTPEMYyMa.

Bemyknocts  pynkmum. HeoOxomumoe — ycioBue
BBIMYKJIOCTH. JlOCTaTOYHOE YCIIOBHE  BBITYKJIOCTH.
Touku nepernda. AcuMOTOTH Tpaduka QyHKIIH.

[lepBooOpazHas W HeompeneNEHHBIH  WHTErpal,
OIIpEJIEIICHUE U OCHOBHBIE CBOMCTBa. MHTErpupoBaHue
[0 YacTsIM M 3aM€Ha NEPEMEHHOW B HEONpeaeaEHHOM
WHTErpaje.

Onpenenénnblii  uHTerpana Pumana. Omnpenenenue,
cBoiicTBa. TeopeMa 0 cpelHEM, FT€OMETPHUUECKUI CMBICI
MHTErpaa.

[TpobGnemHuas
TICKIUS

3aMeHa MepeMEeHHOW M MHTErpHUpPOBAHUE IO YacTSIM B
ornpenenéHHoM uHTerpasie. HecoOcTBeHHbIE MHTErpallbl
IIEPBOTO ¥ BTOPOI0 POJaA.

['eomeTpuueckue MIPUIIOKEHUS
WHTETpalia:  HaxoxaeHue Iuiomanu  duryp (B
JNEKapTOBBIX  KOOpAMHATaX, C  [apaMeTPUYECKH
3aJIaHHBIMA TPAHUIIAMU, B TIOJSAPHBIX KOOpIMHATaX),
JUIMHA KPUBOH (OmpesesieHne, MOHSATHE CIPAMIISEMON
KpUBOM, (POPMYIBI JIsI HAXOXKIACHUS JUTMHBI), 00BEMBI
Ten (IO TIUIOMIAASIM TIONEPEYHbIX CEUEHUH U Tel
BpallleHus).

OITPENIEIIEHHOTO

Paz6op
KOHKPETHBIX
y4eOHBIX
CUTYyalHil

OYHKIIMY HECKOJbKHX MEPEMEHHBIX: OIpe/ieleHne,
crocoObl 3aj1aHus, rpaduk, JUHUU ypoBHS. Ilpenen u
HENPEPHIBHOCTD.

byHKIMH HECKOJIBKUX
IMPOMU3BOJHEIC, nux
Heobxonumoe  ycnoBue
Hocrarounoe yCIIOBHE

HuddepenunpoBanue

JuddepeHunpyeMocThb
MIEPEMEHHBIX. YacTtHbie
TEOMETPUUYECKUNA  CMBICII.
nudPepeHITpPYEMOCTH.

T pepeHIPYEeMOCTH.
CIIOKHOU (QYHKITUH.
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[MpousBonubie U auddepeHnaIbl BHICIIUX MTOPSIKOB.
Teopema 0 NEPECTaHOBKE MOpsIIKa
nuQpepeHIMpOBaHus. dopmyna KOHEUHBIX
npupanieanii 1 popmyna Teinopa ans QyHKIHA ABYX
NICPEMCHHBIX.

2

DKCTpeMyM byHKIUI JIBYX MIePEMEHHBIX.
HeoOxomumoe ycioBue skctpemyma. JlocrarodHoe
ycnoBue 3KcTpemyMma. [IoBepXHOCTH B MpPOCTPAaHCTBE.
['pamueHT  (yHKIMH  HECKOJBKHX  IEPEMEHHBIX.
KacarenbHass ImIOCKOCTh K TOBEPXHOCTH. HesBHBIE
byakuun, ux auddepeHIupoBaHue.

[Tpobnemuas
JCKLUSI

JIBOMHOM WHTErpat: OIpeJieJIeHuE, CBOWCTBA,
BbuncieHne. CpenaHee 3HaYeHUE (QYHKIHMH JBYX
MIEPEMEHHBIX.

3amMeHa  TMEPEMEHHBIX B  JBOMHOM
BbluuciieHre  JBOWHOTO HMHTErpajia B
KOOpJIMHATAX.

MHTErpaie.
MOJISAPHBIX

HpI/IJ'IO)KeHI/IH ﬂBOﬁHBIX HHTCI'paJioB: MacCa INIACTHHKH,
LOCHTP MACC IIJIACTUHKHW, MOMCHT MHCPILIUH, 00BEMBI TEII.

Paz6op
KOHKPETHBIX
y4eOHBIX
CUTYyalH

Tporinou AHTErpat: OIpeJieJIeHuE, CBOICTBa,
Beanciaeane. CpemgHee 3HaueHWe (QYHKIUU — TPEX
nepeMeHHbIX. [I[priloyKeHNs! TPOMHBIX MHTETPAJIOB.

TpoiiHoil uHTErpan B chepruueckux 1 HUIHHIAPUIECKUX
KOOpJMHATAaX.

Hroro 3a BTOpOI cemecTp

36

3amauu,  nOpuBoAsmMe K AUpQepeHIraTbHbIM
ypaBHeHUsM. {nddepeHnuanbrbple ypaBHEHUsT TIEPBOTO
nopsiaka, GopMmbl npenactaBieHusd. 3agada Komm s
YPaBHEHHUH nepBoro nopsjaka. Teopema cyiiecTBoOBaHUS
U equHCTBeHHOCTH. O011Iee, YaCTHOE B 0C000€ pEeIIeHIE
T hepeHIaIbHOr0 YpaBHEHUS!.

Paz6op
KOHKPETHBIX
y4eOHBIX
CUTYyaLHUi

['eomerpuueckas uHTepnperauus audpdepeHInaTIbHbIX
YPaBHEHHH MEpBOro mnopsaka. MeTox HU30KJIMH.
VYpaBHeHUs BBICIIMX MOPSIKOB: 3agaua Komu, Teopema
CYIIECTBOBaHMS M €JMHCTBEHHOCTH, OOIlee pelleHHe.
JuddepenunanbHple ypaBHEHHUS BTOPOrO MOPSIKA:
FEOMETPUUECKUA M MEXaHMUYECKHUH CMBICHI 3ajaudu
Komm.

Jluneiinble nuddepeHnnanbuble ypaBHeHUs. JIMHEHHbIH
muddepeHnmanpHplii - onepatop. CBoiicTBa perieHuit
JIMHENHOT O OJIHOPOJIHOT'O g epeHIaIbLHOro
ypaBHeHusA. Omnpenenutens Bponckoro. Jlunelinas
HE3aBUCUMOCTb DPEIICHUM JIMHEMHOIO OJHOPOJHOIO
ypaBHEHHUA, (QyHIaMEHTallbHAs CHCTEMa pelICHUIH,
CTPYKTYpa OOIIEro pemeHus.




Ne
paszenaauci
HATUTAHEL

HanmenoBanue TeMbl
Y KpaTKOE COAEPKaHUE 3aHATHUS

O0newM,
aKaJ[.4achl

MunoBanunoH
Has popma

9

CrpykTypa  pelleHMs  JIMHEHHOrO  OZHOPOJHOTrO
muddepeHaIbHOro  ypaBHeHus. HaxoxnaeHue ero
pelIeHuss ~ METOJOM  BapHallMd  MPOU3BOJIBHBIX
noctosHHbIX. [locTpoenne (pyHIaMEHTaNbHON CHCTEMBI
peLeHui IS JMHEHHOTO OJTHOPOJIHOTO
T epeHMaIbHOr0  ypaBHEHHUS C  MOCTOSHHBIMH
Kod(purmeHTamu.

2

Paz6op
KOHKPETHBIX
y4eOHBIX
CUTYyalHi

10

[Tonsitue uncnosoro psaa. OnpeneneHue CyMMbl psija,
CXOOUMOCTb M  PACXOJUMOCTb YHCIOBBIX  PSZIOB.
Kpurepuii Komm cxomumoctu psinoB. HeoOxommmoe
YCIIOBUE CXOIUMOCTH psja. PAnbl ¢ MONOXUTEIbHBIMU
YWICHAMHU.

[Tpobnemuas
JCKLUSI

10

[Tpusnaku cxoaumocTH: cpaBHeHus, lanamb6epa, Kou
(pagvKanbHBIN), HMHTETpajbHBIA. Psnpl ¢ dineHamu
MPOU3BOJIBLHOTO 3HaKa. AOCOJIOTHasT ©  YCJIOBHAas
CXOIMMOCTh. 3HaKOYepeAYIOIUecs psAabl: Teopema
JleitOHu1Ia, OlIEHKA OCTaTKa JICHOHUIIEBCKOTO Psijia.

10

OyHKkuMoHanbHbIE  psaabl.  [loHaTHe paBHOMepHON
cxonumoctu. IIpu3Hak paBHOMEPHOM CXOIMMOCTH
Beliepmtpacca. CBoilicTBa paBHOMEPHO CXOJSIIMXCS
psanoB.  Crenennble  psaasl.  Teopema — AGens.
JuddepeHurpoBanue U UHTETPUPOBAHHE CTEIEHHBIX
PAIOB.

10

Paznoxenue pyHkiuii B crenenHo psa. Heodxoaumoe
yCIIOBUE Pa3I0KUMOCTH, €IMHCTBEHHOCTh
Pa3I0KUMOCTH, JOCTATOYHOE YCIOBHUE DPA3IOKUMOCTH.

PaznoxeHue B cTenmeHHOW psaa (QyHKIMI e*, sinx,
cosX, In(1+X), L+ Xx)?. Ipunoxkenus creneHHbIX
PSAOB.

Paz6op
KOHKPETHBIX
y4eOHBIX
CUTYyalHil

10

Psansr  @dypbe. Pasnoxenue  QyHKuumii B psaA
TpUroHoMeTpudeckud  psaax  Dypbe:  HaXOXKIACHUE
K03 pUILIHEHTOB, €IUHCTBEHHOCTh pas3oXeHus,
CXOJIMMOCTH (Teopema lupuxie).

Hroro 3a Tpernii cemecTp

18

11

Beenenue. [Ipenmer Teopun BEpOATHOCTEN U €€ POJb B
ecrecTBo3HaHUU. CiyyailHble COOBITHSA, ONEpalUN Hal
coObiTusimu.  Knaccuueckas u reomerpuyeckas
BEPOATHOCTb. AKCHOMAaTHYECKOE IOCTPOCHHE TEOpUU
BeposiTHOCTEN. Teopema ClI0KEHUsT BEPOSITHOCTEM.

[IpoGnemHuas
JeKIHS

11

VYcnoBHas BeposATHOCTh. He3aBUCHMOCTH  COOBITHIA.
TeopeMbl yMHOKEHHS BeposATHOCTEN. POpMyIia MOJIHON
BEPOATHOCTM M TEOpPEMA  TUIOTE3 (batiieca).
He3aBucuMpie  MCHBITaHHS. CxemMa  HWCIOBITaHHH
bepuynnu, popmyna bepnysnu.

10




Ne
paszenaauci
HATUTAHEL

HanmenoBanue TeMbl
Y KpaTKOE COAEPKaHUE 3aHATHUS

O0newM,
aKaJ[.4achl

MunoBanunoH
Has popma

12

CiydailHble BEIMYMHBI, OIPENCICHUE W MPUMEPHI
ciay4yaiHbIX BenuuuH. DyHKUIMA pacnpenencHus, e€
cBoiicTBa. JIMCKpeTHBbIE W HENPEPHIBHBIC CIydailHbIE
BeIMYMHBL. [IJOTHOCTH BEPOSATHOCTHM U €€ CBOWCTBA.
Baxneiliye 4YuCIOBbIE XapaKTEPUCTUKHU CIydaHOMN
BEJIMYMHBI: MaTeMaTHYeCKOe OXWJIaHue, IUCHEpCus,
CPEIHEKBAIpaTUUYECKOE OTKJIOHEHHME, WX CBOMCTBA.
Baxuelinme 3aK0OHbI pacipeiesICHUsI.

2

Paz6op
KOHKPETHBIX
CUTYyalUi

12

Cuctembl CaydyalHBIX BEJIMYWH (CIIyJailHbIE BEKTOPBHI).
JIUCKpEeTHbIE M HENPEPBIBHBIE CHUCTEMBI CIy4alHBIX
BEJIMYMH. 3aKOHBl paCHpelesieHUss CHCTEMbI, HUX
cBorcTBa. He3aBUCMMOCTH  CiydallHBIX  BEJIMYMH.
KoppensaunoHHbii MOMEHT u KodhdUIueHT
KOppENsiMM, HX CBOWCTBA. YCJIOBHBIE  3aKOHBI
pacnpeneneHus. Y CJI0OBHOE MAaTEMaTHYECKOE OKUIaHNUE.
[TonsTHE O QYHKIIMU perpeccuu.

12

[IpenenbHble TEOPEMBI TEOPUU BEPOSTHOCTEH. 3aKOH
Ooonpmmmx uyucen. Teopembr YeObieBa u bepHymiu.
IlenTpanbHass  mpenenbHas  TeopeMa. Teopema
JlanyHoBa.

[Tpobnemuas
JCKLUSI

13

[Tpenmer, 3a/1a4u u OCHOBHBIE MOHSTUS
MaTeMaTHYeCKOW CTaTUCTUKU. BbIOOpOUHBI MeTOA.
Bapuanuonssiii  psin u BbIOOpouHas — (QyHKUUS
pacnpeeseHusl. I'pynnupoBanHas BbIOOpKa,
rucrorpamMmma. CTaTHCTUYECKOE OILIEHHBaHME, O0Iue
TpeOOoBaHUS K OLICHKaM (HeCMEeIEHHOCTD,
7 ()EKTUBHOCTD, COCTOSTENLHOCTB).

13

CocrosiTenbHble, HECMEIICHHBIE OLICHKH
MAaTE€MAaTUYCCKOro OXWAaHWusA W JUCIICPCHUH. MGTOI[
MOMEHTOB.JlOBEPUTEIBHBIA UHTEPBAI U JOBEPUTEIbHASL
BEpOATHOCTh.IlOCTpOEHNE NOBEPUTETBHBIX MHTEPBAJIOB
U1 MareMaTU4eCKOro OXHUJIAaHUS U JUCIIEPCUH
HOPMAaJIbHO PacClpeeICHHON CIIy4YailHON BEJIMYHHBI

13

Obmass cxema mpoBepku rumore3. Kpuruueckas
o0nactb, ypoBeHb 3Ha4MMOCTH. OIIMOKKM TEPBOrO U
BTOporo poza. IIpoBepka rumore3sl O paBEHCTBE
MAaTEMATUUYCCKUX O)I(I/I}IaHI/IfI HOpPMAJIBHO
pacnpeeNeHHbIX CIyYallHbIX BEIMYMH WM TUIOTE3BI O
BHJIe 3aKOHa pacnpenenenus. Kpurepun Konmoroposa
u Ilupcona.

Paz6op
KOHKPETHBIX
CUTYyaLHUi

13

3amaua perpeccuu. OrneHuBaHue KO3()PUIMEHTOB U
(GyHKIMU ~ perpeccMd 1O  METOJy  HauMEHbBIIUX
KBagpaToB. [loCTpoeHHE MOBEPUTETHHBIX HHTEPBAJIOB
JUIs K03 PUIIMEHTOB U 3HaYeHUN (YHKIIMU PErpeccuu.

HToro 3a yeTBépTHIil ceMecTp

18

NUTOI'O

108

11




4.3 3aHATHUA CEMUHAPCKOro TUNA

4.3.1. CemuHapbl, NPAaKTHYECKUE 3aHATHUS

Ne uanoBanuon
- HaumMmenosanue TeMbl O0BeM
passienamuciy » |Has hopma
U KPaTKOE COJICPKAHUE 3aAHITHUS aKaJI.4ackl
HAIUINHBI
1 Marpuiipl. Onepanuu Hag Marpuriamu. OnpeaeuTeNd, 4
HMX CBOMCTBA.
1 ®dopmynel Kpamepa. Haxoxxnenne oOpaTHON MaTpHUIIBL. 2
1 Panr matpuipl. DnemMeHTapHBIC TpeoOpa3oBaHUs Ha 6 -

CTpOKamu. PenieHue cuCTEM JIMHEWHBIX YpPaBHEHHU
meronoM [aycca. CBoicTBa OJHOPOJHBIX CHUCTEM
JIMHEWHBIX YPABHEHUM.

1 KontponbHas padorta No 1 2
2 JluHelHble onepanuy HajJ BEKTOpamH. 2
2 CkanspHoe, BEKTOPHOE, CMEIIaHHOE MPOU3BEACHUE, MX 4

¢busnvecknil U reoMmeTpudeckuii cMpici. [Ipumenenne k
PELICHNIO FEOMETPUYECKHX 3a]au.

2 [TnockocTh ¥ npsimast B IpocTpaHcTBe. Pa3nnynble BUbI 6
ypaBHEHHMH. 3amaunM Ha TPSIMYI0 M IUIOCKOCTh B
IIPOCTPAHCTBE.
3 Omneparuu HaJl KOMIUICKCHBIMHU YHCIIAMU. 2
4 ITonsatue npezena. Beruucnenue IpEJeoB 4 I'pynnoBas
anreOpandecknx BeIpakeHuid. Heonpenenénnoctu Buaa TTCKYCCHS
0 0
=\ {oo—oo}, =
0 0
4 3ameyvaTenbHbIe Mpeeabl. JKBUBAJIEHTHBIE O€CKOHEYHO 4
Masiple. BbluMcieHue mpenenoB  TPAHCLEHAEHTHBIX
GyHKIHI.
4 KontponsHast pabora Ne 2. 2
5 [IpouzBoaHas GbyHKIIUN B TOYKE. Tabnuua 8
MIPOU3BOJIHBIX, OCHOBHBIE npaBuiIa
Qg QepeHIMpOBaHUS. Jlorapugmuueckoe
g depeHIpoBaHHE. [TpousBoHbIE BBICILINX
TOPSIAKOB.
5 KonTtponpHast pabora Ne 3 2
4 PackpsiTne HEONPENEIEHHOCTEN BUZA Jg.oo } 2
Haxoxxnenne acumMntot rpad@ukoB QyHKIIUH.
6 3amaun Ha MPUMEHEHHE MPOU3BOJHON (YHKIMUA OIHON 4 Mosrosoit
IIEPEMEHHOM. LITYPM
HTtoro 3a nepsblii cemecTp 54
6 [TomHoe wuccnenoBaHue (GYHKUUMHA M MOCTPOEHHE UX 2
rpaduKoB.
7 IlepBooOpasHas u HeonpeaeaEHHbIH nHTerpai. Tabauna 2

HWHTCTPaAJIOB. HGHOCpeJICTBeHHOG HHTCIPUPOBAHUC.

3ameHa HepeMCHHOﬁ B HCOHpCI[CJ'IéHHOM HHTCTpaJIC.

I/IHTCFpI/IpOBaHI/IC 110 9aCTsM.

WuTerpupoBanne pallioOHAIBHBIX (QYHKIUH.

ENIEN]EN]EN
(SITNITNIIN

I/IHTCFpI/IpOBaHI/IC TPUTOHOMCTPUUICCKHUX BLIpa)KeHPIﬁ.

12




Nunosanuon

Ne
pasfenaCIL HanmeHoBaHME TEMBI O0beM, |Has hopma
MIUAHGL U KPaTKOE COJIEPKaHHUEe 3aHATH aKaJ1.9ackl
7 VHTerpupoBanue HppalioHaJIbHbIX BbIPAXKEHUN 2
7 Onpenenéunpiii  unrerpan. @dopmyna  HeroToHa- 4
JleitOHuma. 3aMeHa IEPEeMEHHOW M MHTETPUPOBAHHUE IO
4acTsM B OIPEIEIEHHOM UHTErpaie.
7 Heco6ctBennsie unrerpainsi I-ro ull-ro pona. 2 I'pynnosas
JCKYCCHSI
7 Konrponbnas padora Ne 4. 2
7 I'eomerpuueckue HPUIIOKEHUS OIpeIeNIEHHOTO 6 Paz6op
MHTETpaja KOHKPETHBIX
y4eOHBIX
CUTYalHil
8 @DyHKIUM  HECKOJIBKUX  II€PEMEHHBIX:  OCHOBHBIE 2
IIOHATHA. YactHble [IPOU3BOJHBIC, ITOJTHBIN
muddepeHmman.
8 YacTHble Npou3BOAHBIE U UG EepeHIanbl BbICIIUX 4
MOPSAKOB. DKCTpeMyM (YHKIUI JBYX MEpEeMEHHBIX,
HauOoJibllee M HauMEHbllee 3HaueHHe (QYHKIUU B
3aMKHYTOM 00JIaCTH.
8 Bbluuciienue [JBOWHBIX MHTErpajloB B JI€KapTOBBIX 6
KOOpAMHATaX
8 Bbluuciienne IBOMHBIX HMHTErpajioB B  IMOJIAPHBIX 2
KOOpAMHATaX
8 KonTponbnas pabora Ne 5 2
8 IIpriioskeHne ABOWHBIX HHTETPAJIOB 2
8 Boruncnenue TpoiHbIX uHTerpanoB. llununapuueckue 8 Pazbop
koopauHaThl. Cdepuueckne KOOpAMHATHL. 3afaydl Ha KOHKPETHBIX
MIPUJIOKEHUS] TPOMHBIX UHTETPAJIOB. CUTyaruin
HToro 3a BTOpOIi cemecTp 54
9 Jlnddepernmanpapie ypaBHEHHS IEPBOTO MOPSIKA 6
9 Metoapl TNOHMWXKEHHs mopsaka IuddepeHIaIbHbIX 2 Mos3rogoit
YpaBHEHUH HTYpM
9 JIuneiinple nuddepeHnmanbabie  ypaBHEHUS BBICIINX 2
nopsiakoB. Iloctpoenue (yHIaMeHTaIbHONH CHCTEMBI
peIeH i JUTst OTHOPOIHOTO YPAaBHEHHSI C TIOCTOSTHHBIMH
koa¢ dunreHTamMu
9 JIuneitHbIE HEOTHOPOHEIE Qg epeHIaibHbIe 2
ypaBHEHHMs BbICIINX NOpsiiKoB. Meton Jlarpamka.
9 JIuneitHbIE HEOTHOPO/HEIE Qg epeHraibHbIe 2
YpaBHEHMs BBICHIMX MOPSIAKOB C TMpaBOd YaCThIO
CTIETIMAIBHOTO BHIA.
9 KonTtposnbHast pabora Ne 6 2
10 CXOqMMOCTh YHCIOBBIX pPsiioB. OCHOBHBIE TOHSTHAL. 4 I'pynnoBas
[Tpu3HAKH CXOAMMOCTH 3HAKOTIOCTOSTHHBIX PSIJIOB. JICKYCCHSI
10 CX0IMMOCTh 3HAKONEPEMEHHBIX PsIIOB. AOCOMIOTHAS U 2
yCJIOBHasi CXOauMOCTh. [Ipu3nak JleiOuuna.
10 OyHKIMOHANbHBIE  psiabl.  OOIacTb  CXOJMMOCTH. 2

CXOHI/IMOCTB CTCIICHHBIX pAOOB.

13




Nunosanuon

Ne
pasfenaCIL HanmeHoBaHME TEMBI O0beM, |Has hopma
MIUAHGL U KPaTKOE COJIEPKaHHUEe 3aHATH aKaJ1.9ackl

10 Kontposnbnas padora No 7 2

10 Paznoxenne GyHKIMN B CTENCHHON psif 2

10 [IpuMeHeHHe  CTENMEHHBIX  PSIOB:  MPHUOIMKEHHBIE 2 Pazbop
BBIUUCIICHUS] ~ 3HaueHWH  (QYHKIMH,  BBIYMCICHHE KOHKPETHBIX
MHTETPAJIOB, peeHue TudpdepeHnaaIbHbIX YpaBHECHHA. y4eOHBIX

CUTYalMil

10 Paznoxenune QyHKIUI B TPUTOHOMETPHUUECKUU psin 6
dypbe
Hroro 3a Tpernii cemecTp 36

11 Knaccnyeckoe M CTaTUCTHYECKOE  ONpEAETICHHE 2 I'pynnoBas
BeposiTHOCTH. Omepauuu Haj coObITUsSMH. Teopembl JTCKYCCHS
CJIO’KEHHS U YMHOKEHHsI BEPOSTHOCTEH.

11 Oneparuu HaJl COOBITUAMH. TEOPEMBbI CIIOKEHUS H 2
YMHO>KEHUS BEPOSITHOCTEM.

11 ®opMyia noJaHOI BEpOATHOCTU U TeopeMa baiiecca. 2 Mo3srosoii

HITYpM

11 HezaBucumele ucnbitanus. @opmyna bepaymiu. 2

11 Konrposnbnas pabora Ne 8 2

12 JIuckpeTHble Clly4aiiHble BEJIWYUHBl. BUHOMUAIBHBIN 2 Pazbop
3aKOH pacnpejesenus, pacnpeaenenue [lyaccona. KOHKPETHBIX

y4eOHBIX
CUTyaIui

12 HenpepbiBHbIE clydyaliHble BEIWYMHBL. PaBHOMEPHBIN, 2
MOKa3aTeabHbII, HOpMAJIbHBINA 3aKOH pacIipe/leIeHusl.

12 Cucrempl clydallHbIX BEJIWYUH (HENPEPBIBHBIX MU 4
JUCKPETHBIX).

12 Konrposnbnast pabora Ne 9 2

12 DYHKINY CTy4alHbIX BEJIUYHH. 2

13 Bapuanumonnsiif  psax v BbIOOpoYHas  QyHKIMS 2
pactipenenenusi.  ['pynmupoBaHHass — BBIOOpKa |
rucrorpaMma. MeToa MOMEHTOB.

13 [loctpoeHne  JOBEpPHUTENBHBIX  MHTEPBAJIOB LIS 2
MaTeMaTHYeCKOro OKUAAHUS U JAUCHEPCUH HOPMAaJIbHO
pacnpeenéHHON CIIyYalHOW BEJTMYUHBI.

13 IIpoBepka CTaTUCTHUECKUX THIOTE3 O BHUJAE 3aKOHA 4 I'pynnoBas
pacrnpeneneHus CiIy4ailHOW BeIMYMHBI  (KpuUTepui JIUCKyCCUs
ITupcona).

13 [IpoBepka CTAaTUCTUYECKHX THIIOTE3 O paBEHCTBE 2
MaTeMaTHYECKUX OXHUJIAHUM M AHUCIEpCUil HOPMAaJIbHO
pacnpeieEHHbIX CTYYalHbIX BEJIUYUH.

13 3amaga perpeccur. MeToJ] HAaWMMEHBITUX KBaJIPaTOB. 4
[ToctpoeHne  JOBEpPUTENBHBIX  HMHTEPBAJIOB  JUIA
K02 (HUIMEHTOB U 3HaYEHUI PYHKIIMU PETPECCUU.

HToro 3a yeTBépTHIii ceMecTp 36
NUTOI'O 180

14




4.3.2. JlaGopaTopHble 3aHATUS

Ne Ob6vem
HanmeHnoBaHue TeMbl ’
paszaena aKasu. IIpumeyanue
U KPaTKOE COAEPKAHUE 3aHATUSA
JUCLUILIAHEI 4acsl
HE NPEYyCMOTPEHBI
4.4.CamocTOsAATe/IbHAsA pab0Ta 00y4YaKOLHXCA
Ne
pasenacn [Tepeuenn BOIIpOCOB AJist O0BeM, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj.yacel| KOHTpPOJIA
UIUIVHBI

1 Paznuunple METOABI  BBIUMCICHUS  ONpeACIUTENeH 16 Kp, U3,
KBaJIpaTHBIX MaTpull. MeToabl pelleHHs U aHajau3a BOIIPOCHI K
CUCTEM JIMHENHBIX YpPaBHEHUH. Brinosninenue 3a4€Ty
UHJUBUAYAIBHOTO 3aJaHus, MIO/IFOTOBKA K
KOHTPOJIbHOM paboTe, HOJArOTOBKA K 3a4ETYy..

2 Pemenne reomerpuyeckux 3agad METOJAAMU BEKTOPHOM 16 N3, Bompocsr
anreOpbl M aHAJTUTHUYECKOW reoMeTpuu. Beimonnenue K 3a4€Ty
VMHJUBUAYAJIBHOTO 3aJJaHus, TIOATOTOBKA K 3a4€Ty.

3 Bo3Benenne B cTeneHb  KOMIUIEKCHBIX — YHCEll, 8 N3, Bompocel
U3BJIEYCHUE KOpHs. BblnolHeHne WHIMBUIYaJIbHOTO K 3a4€Ty
3aJlaHus, IOJrOTOBKA K 3a4€Ty.

4 Onpenenenue 1mpenena B Pa3iUYHBIX  CHTYyalMsX. 16 Kp, Bonpocsl
Meroasl  pacKpbITUA ~ HEONPENENEHHOCTEM  IpHU K DK3aMEHY
BBIYMCICHUM TpenenoB.JloaroroBka kK KOHTPOJIBHOU
paboTe U SK3aMeHy.

5 OcBoenne TexHuku nudpgepenupoanus. [loaroroBka 16 Kp, Bonpocsl
K KOHTPOJIbHOU paboTe. K 9K3aMEHY

6 [TonmHoe wuccnenoBaHue (YHKIMM W TOCTpPOCHHE €& 14 PI'P
rpaduka. Beimonnenue PI'P.

7 Meroasl  MHTErpUpoBaHUsA.  TPUTOHOMETPUYECKHUE 40 Kp, PI'P,
MoACTaHoOBKH, nuddepennnansubiii onHoMm. Crenuduka BOIIPOCHI K
BBIYHCIICHUS ONpEACIEHHBIX NHTerpanoB. Haxoxaenue 9K3aMEHY
wiomaaed ¢uryp W JUIMH KPUBBIX B TMOJSPHBIX
KoopAMHaTax. Beruucrnenne oO0BEMOB TeNl BpallleHUs
METOJIOM LMWJIMHApPUYECKUX 00oj04yeK. BrimomHeHue
PT'P, noaroroBka k Kp Ne 4 u sx3ameny.

8 MeTtoapl npencTaBiaeHUs] QYHKIMA JBYX NEPEMEHHBIX: 29 Kp, PTP,
Tabnuia, rpaguk, TMHUU ypoBHs. Popmyna Telnopa u BOIIPOCHI K
SKCTpeMyM (YHKIUH JBYX TIEPEMEHHBIX. 3aMeHa 3K3aMEHY
IIEPEMEHHBIX B KpPAaTHBIX MHTErpajax. BeinoaHeHue
PI'P, monroroBka k Kp Ne 5 u sx3ameny.

9 VYpaBHeHMs, NPHUBOIALIMECS K OJAHOPOJHBIM MU 20 Kp, Bompocsl
JTUHEWHBIM AU} depeHInanbHbBIM ypaBHEHUAM TE€PBOTO K 9K3aMEHY
nopsaka. Pa3nauuHble METOAbl TMOHMKEHHS MOpsAIKa
middepeHnmanbHbX ypaBHeHH. [Toaroroska k Kp Ne6
U DK3aMEHY.

10 CyMMHpOBaHUE YHCIOBBIX U (DYHKIIMOHAIBHBIX PSJIOB. 28 Kp, PI'P,
Paznoxxenne ¢yHKIMNA B TPUTOHOMETPUYECKUE U BOIIPOCHI K
0000mménHble  psiapl  Dypbe.  Boimonnenne  PI'P, DK3aMEHY
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pa3z[eJJ\1rgaanu IIepeyens BOIpOCOB 11t Obnewm, dopma
AN, CaMOCTOSITEJIBHOTO U3yUEHUS aKaj.yacel| KOHTpPOJIA
MOATOTOBKA K 3K3aMEHY.

11 OnemeHTsl KomOuHaTOpuku. [IpuMenenue QopmyIsl 7 Kp, Bonpocsl
MOJTHOW BepoATHOCTU M (hopmyisl baiteca. [IpenensHbie K DK3aMEHY
ciy4yau cxemsl ucnbitaHuid beprymu. Iloaroroska k
Kp 8 u sk3ameny.

12 Baxwneiiie 3akoHbI  pacnpeAcsieHUs — CIIy4alHbIX 6 Kp, Bopocsl
BEJIMYMH, BbIUMCIEHHE UX XapakTepucTuk. [loaroroska K 9K3aMEHY
K Kp 9 u sx3ameny.

13 KommnbrorepHele MeToabl pacué€ra CTAaTUCTUYECKUX 10 PI'P, Bompocsl
XapakTepucTUK. IIpoBepka CTaTHCTMYECKUX THUIIOTES. K 3K3aMEHY
Brimosnenune PI'P.

UTOro 226

5. [lepeueHb yueOHO-METOAMYECKOT0 O0ecTIeYeHHs IJIsl CAMOCTOSITEILHOM
padoThI 00Yy4AKOIIMXCS MO JUCHHUIJINHE

Meroanueckue yka3aHus sl 00y4aromuXcsl 0 OPraHU3aliul CaMOCTOSTEIbHOM paboThI
[0 JUCHUIUIMHE, BKIIOYas TIepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJI IO JUCHUIUIMHE W TPeOOBAaHHMS K WX BBINOJHEHHIO Pa3sMEUICHBl B 3JEKTPOHHOM
uH(pOpMaLOHHO-00pa30BaTeIbHOM cpene CIIoI' TU(TY) Ha caiire
Menust:http://media.technolog.edu.ru

G.q)OHI[ OLCHOYHbLIX CPEACTB /Il IPOBCACHUA HpOMe)I(yTO‘IHOﬁ arrecranmun

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYaIOLUIMMCS MEPOIPUITUH TEKYLIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIM YpPOBEHb («YAOBIETBOPUTEIHHO») OCBOEHUS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIAH.

Pe3ynbTrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUSI KOMIIETEHIIMH Ha JAHHOM
JTamne.

ITpomesxyTouHas aTTecTanys 1o AUCHUILIMHE TPOBOAUTCS B (hopMe 3aueTa U HK3aMEHOB.
K cnaue 3auera mnM 3K3aMeHa JIOMYCKAIOTCSI CTYJEHTHI, BBIIOJHUBIINE BCe (POPMBI TEKYIIETO
KOHTPOJISL.

3aueTd  9K3aMeHbl  MpPEAYyCMaTpUBAIOT  BBHIOOPOYHYIO  TPOBEPKY  OCBOEHUS
HPEIyCMOTPEHHBIX JIEMEHTOB KOMIIETCHIIMH U KOMIUICKTYIOTCS BOIPOCAMH (3a/IaHUSMH) BYX
BUJIOB: TEOPETUUECKUIT BONPOC (1715l MPOBEPKU 3HAHMIA) M MPAKTUYIECKOE 3aaHue (I TPOBEPKH
YMCHUIT U HaBBIKOB).

[Ipu coade 3adera WM SK3aMEHa CTYAEHT MOJIy4YaeT JBa BOIIPOCA U3 IIEPEYHs BOIPOCOB U
OJIHO MPAKTUYECKOE 3a/laHNE, BPEMs [TOATOTOBKH CTYIEHTA K YCTHOMY OTBETY — 710 45 MUH.

®DoH/T OIIEHOYHBIX CPEJCTB IO JAUCIUIUIMHE npeacTanieH B [IpmmoxenunNe 1.

7. IlepeyeHb OCHOBHOM M JONOJHUTEIbHOH Y4eOHOM JIUTEPATYPBHI,
He00X0MMOi1 IJIS OCBOCHUS AU CHUIIUHBI

a) OCHOBHasl JIMTeparypa:

1. IIIumaues, B.C. Bricmmags wmarematrmka / B. C.Illumaues. - M.: Bricmas mko:na,
2008. -479 c.

2. bexnemumen, JI. B. Kype ananutuueckoil TreoMeTpuM U JHMHEHHOH anreOpsl /
J1. B. bexnemuines. - M.: Jlans, 2015. — 484 c.

3. bepman, I'.H. COopHuk 3amay 1o Kypcy MaTeMaTHYecKoro aHammza /

I'. H. bepman. -CII6.: JIans, 2006. — 608 c.
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http://media.technolog.edu.ru/

10.

11.

12.

Kynpssues, JI. I. Kypc marematnueckoro ananuza / JI. JI. Kyapssues.- M.: [Ipoda,
T.1-2006. - 702 c.

Hemunouy, b.II. UYucnennbie wmetonbl aHanuza. [lpubmmwkenwe  GyHKIHH,
muddepeHranbHbIe 1 HHTETpabHbIe ypaBHeHUs: YuebHoe nocodue / b. I1. lemunosuy,
H. A. Mapon, 2. 3. lllyanosa — CIIG.: Jlans, 2008. -400 c.

Hemunouy, b.II. JIuddepennumanpupie  ypaBHeHHs: ydyeOHOe  mocobue  /
b. I1. AemunoBuy, B. I1. Moaenos. — CI16.,M.; Kpacuonap: Jlans, 2008. — 276 c.

l'aBpunos, B.P. KpaTHble U KpUBOJMHEHHBIE HHTErpayibl. DJIEMEHThl TEOPUU IOJIS:
VYuebuuk ans BTy30B / B.P.TaBpunos, E.E.HWBanosa, B.Jl. Mopo3oBa; mojn pexn.
B. C. 3apybuna, A. Il. Kpumenko. - 3-¢ wu3m.,, wucop.- M.. M3g-eo MITY wum.
H. D. baymana, 2008. — 491 c.

METOAMYECCKHUE YKA3aHUA .

[Hansrmuaa, O. B. BekropHas anrebpa. AHaimuTHueckas TreoMeTpus (CIpaBOYHBIC
Martepuansl):  Merton. ykazamus / O.B. lamsmuna, T.A. VYnasosa.. -
CII6.:.CIToI' TU(TY),kad. Beicur. matematuku 2008. — 21 c. (OB)

Mansnuna, O. B. Jluneiinas anreOpa (CrmpaBOYHBIE MaTepHalibl): METOA. YKa3aHus /
O. B. lllansnuua, T. A. VYnanoma; CIIGITU(TY). Kad.eicmi. maremaruku. - CIIO.,
2008. - 19 c. (Ob)

[Mansnuna, O.B. Tunosble BapuaHThl KOHTPOJIbHOM paboTel mo Teme BekropHas
anreOpa W aHanuTUyeckas reomerpus: Meton. ykasanua / O. B. llananuna,
H. H. T'mznep, B. C. Kamuronos; CIIGI'TU(TY). Kad.Beicmi. maremarmku. - CIIO.,
2009. - 23 c. (Ob)

I'py3akoB, A.A. DineMeHTHl TeOpHH IpenenoB: MeTol. ykazanus / A. A. ['py3akos,
M. b. Kymuunenko; CII6I' TU(TY). Kad.Beicu. maremartuku. - CII6., 2010. — 64 c. (Ob)

CnoOonunckas, T.B. Ilpenensl. Pexomenmauuu K pelIeHHIO 3aJad KOHTPOJBHOM
paboter: Meron. ykazanusi / T. B. Cnobonunckas, A. A. I'pyznkos, M. b. Kynunnenko;
CIIGI' TU(TY). Kad.Bbicm. matematuku. - CI16., 2010. — 29 c. (OB)

[Mansnuna, O.B. Ilpenen u HempepbiBHOCTh (QyHKIMH. CrpaBoyHblE MaTepHabl.:
meton.ykazanus / O. B. lllansnuna, T. A. Ynanosa, B. C. Kanuronos. — CII6., 2012. —
22 c. (Ob)

Hlansanuna, O.B. IlpousBoansie u nuddepennmansl. CrnpaBoyHble Marepuaibl. /
O. B. lllansanuna, T. A. Ynanosa, B. C. Kanutonos. — CII6.: CIIOI'TU(TY), 2012. —
18 c. (Ob)

Pemennie TUMOBBIX BapUaHTOB KOHTPOIBHOUM pabOTHI MO TeMe MPOU3BOIHBIE (YHKIIHH
onHou mepemenHoi: meroj.ykaszanus / Il. E. backakosa, T. B. Buanuk, H. H. ['u3znep,
A. 1. Ba6aes.- CII6.: CIIGI' TU(TVY). Kad.Bbicur. marematuk, 2011. — 16 c. (Ob)

[Ipumenenne uddepeHaTbHOI0 HCUYUCICHUS K HCCIelI0BaHHIO (QYHKUMHA U
nocrpoeHnto rpadukos: wmerton.ykazanus / T.B. Cnoboaunckas, II. E. backakosa,
A. A.T'pyznkoB, H.H.T'uznep, FO.A.Heobepaun. - CII6.: CIIGI'TU(TY), 2013.-—
25 c. (Ob)

KmumoBunkas, H. M. Wuterpansl ¢yHKuMid OJHOW NEpeMEHHOM: MeToJ.yka3aHus /
H. M. Knumosuukas, A. A. I'py3akos. - CI16.: CIT6oI' TU(TY), 2013. — 56 c.

I'py3nxoB, A. A. TexHuKa BBIYUCIECHUS ONPEICIEHHBIX HMHTETPAJIOB: METOMA.YKa3aHus /
A. A. I'pyzaxos. — CII6.: CIIOI' TU(TY), 2012. — 61 c. (Ob)

I'pyznkoB, A. A. HuTerpanbHOe HcUMcIeHHE (YHKUUH OAHON IMepeMeHHOM: y4yeOHoe
nocobue / A. A. I'py3akos. - CI16.: CIIOI' TU(TYVY), 2013. — 139 c. (3b)
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

NunuBuayanbaple 3amaHus 1o TeMe «lIpuioskeHus OIpeneeHHOro WHTerpaiay:
meroa.ykazanus /  T.B. Cnob6omunckas, B. B. bepesnukoa, Il. E. backakosa,
H. M. Knumosunikas, A. H. ITaynscen. - CII6.: CITOI' TU(TY), 2006. — 52 c. (Ob)

I'py3nxoB, A. A. BpluucieHue M NPUIOKEHUS ABOWHBIX HMHTErPajoOB: METOJUYECKHE
ykazanus / A. A.I'pysakoB, M. b. Kymuunenko. - CII6.: CIIGI'TU(TY), 2013.-
58 c. (Ob)

Bunnuk, T. B. BpruucieHne TPOWHBIX HMHTETPAJIOB B JEKAPTOBBIX M KPUBOJIMHEHHBIX
KOoOpAMHATax:  Meroauveckue  ykazanus /  T. B. Bunnuk, A. A.I'py3akos,
M. b. Kymmuunenko CII16.: CIT6I' TU(TY), 2013. — 53 c. (Ob)

datraxoBa, M. B. Jluneitnsie quddepeHunansubie ypaBHeHUsT N-To mopsaka. Pemenue
3amad: meroj. ykazanus / M. B. darraxoBa, M. b. Kymuunenko, H. M. KnumoBurikas;
CIH6I'TU(TY). Kad.sbicur. maremaruku. - CI16., 2009. — 65 c. (Ob)

[Hansmuna, O. B. O0bikHOBeHHBIE U] depeHITnanbHbIC YPAaBHEHHS | yaeOHOe TTocooue /
O. B. lllansnuna, B. C. Kanuronos; CII6., CIIGI'TU(TY). Kad.maremaruku, 2013. —
38 c. (Ob)

I'py3akoB, A.A. Psangei: yueOHoe mnocobue / A.A.I'py3akos, O. B. llansnuna,
B. C. Kanuronos. - CII6.: CII6oI'TU(TY), 2014. — 65 c. (Ob)

TuroBsle BapuaHThl KOHTPOJBHOW pPa0OOTHI MO TEME psIbl : METOA. yKa3zaHus /
I1. E. backakosa [u ap.]; CIIGI TU(TY). Kad.Beicur. marematuku. - CII6., 2007. — 20 c.

Pxxoncuuukuii, A. B. Teopusi BepodATHOCTEH M MaTeMaTHYeCKas CTaTUCTHKA: YdeOHoe
nocobue / A. B. Pxoncuutikwii - CI16.: CIIOI TU(TY), 2009. — 58 ¢. (Ob)

Jlykuna, M. B. Ilpumepsl pemieHus 3agad 1o Teopuu BepositHOcTed. CiyualiHble
coOwITHs: yueOHoe mocobue / M. B. Jlykuna, E. B. MunoBanosuu — CI16: CITOI' TU(TY),
2007. —54 c.

Honrononos, /1. B. Cratuctudyeckoe olleHUBAHKUE U MPOBEPKA CTATUCTUUYECKUX TUIIOTE3:
Meroa.ykazanus / [[. B. Jonromnosnos. - CI16: CIIGI TU(TY), 2014. — 14 c. (9b)

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1.

3anopoxen, I'. 1. PykoBoncTBO K pelieHHIO 3ajad 10 MaTeMaTUYecKOMY aHaiuzy /
I'. . 3anmopoxer. - CI16.: Jlaas, 2009. -460 c.

Kyznenos, JI. A. COopHHK 3aiaHuil MO BBICIIEH MaTeMaTHKe (TUIIOBBIE pacyeTh) /
JI. A. Kysneros. - CII6.: Jlans, 2008. -239 c.

I'mypman, B.E. Teopus BeposiTHOCTEl U1 MaTeMaTHuYecKas CTaTUCTHKA: yueOHOe mocolue
s By30B / B. E. 'mypman. - M.: Beiciiee oopazosanue, 2006. — 479 c.

I'mypman, B.E. PykoBoacTBO K pemeHur0 3anad IO TEOPUU BEPOATHOCTEH U
MaTeMaTHYeCKON CTaTUCTHKE: yuyeOHoe mocobue st By3oB / B. E. I'mypman. - M.:
FOpaiir, 2011. — 404 c.

B) BCIIOMOTraTeJIbHas JINTepaTypa:

1.

Kynpssues, JI. JI. Kypc maremarnueckoro anmammsa / JI. JI. Kyapssues.- M.: Jlpoda,
T.2-2004.—-720 c.

MypatoB, O.B. [duddepenunanpupie ypaBHEHHs] B MaTeMaTHUECKUX MOJEIIX
TEXHOJIOTUYECKUX MpolieccoB: Metoanueckue ykazanusi / O. B. Mypatos. - JI.: JITU um.
Jlencosera. Kad.mpuxi. maremaruku. - 1989. — 18 c.

[MonTpsrua, JI. C. 3HakomMcTBO ¢ BbIcmiel Marematukoil. JuddepennuanbHbie
ypaBHeHus U ux npuioxenus / JI. C. Ilontpsarun. - M.: Hayka. I'n. pen. ¢us.-mar. nur.,
1988. — 207 c.
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4. ITonomape, K.K. CocraBrenne u pemenue auddepeHInaIbHbIX ypaBHEHUH
WH)KEHEPHO-TEXHUYECKUX 3a7ad: rmocodue s (HU3MKo-MareMaTudecKnx (haKyIbTETOB
nenarorundeckux HHCTUTYTOB / K. K. Tlonomapes. - M.: 'ocyunienuznar, 1962. — 184 c.

S. Bunnuk, T.B. TunoBble BapuaHTbl KOHTPOJBHOH paboThl Mo Teme OOBIKHOBEHHBIC
muddepeHnmanbaple ypaBHeHus : meton. ykasanus / T. B. Bunnwk, H. H. I'm3nep ;
CIIOI' TU(TY). Kad.Beicti. matematuku. - CI16., 2005. — 21 c.

6. OcHOBBI NPUKIAAHON MaTeMaTUKU. Teopus BEpOSTHOCTEM H MaTeMaruyeckas
cratuctuka / A. M. Azu3os, A. I'. Kypuneis, B. I'. Hukurenxko. - CI16.: Xumus, 1994, —
263 c.

7. bopoBkoB, A.A. Teopus BeposTHOCTEH: ydeOHOe mocobue / A. A. bopoBkoB. - M.:
Hayxka, 1986. — 431 c.

8. Teopuss BeposiTHOCTEH. BeposTHOCTH — cOOBITHI:  METOAMYECKHE  yKazaHus /

JI. B. AmxemsiH u ap. - CI16.: CIIOBI' TU(TY), 1992. — 48 c.

8. [lepeuenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOCHUS M CIUILIHHbI

yueOHbIi miaH, PII/I u yaeOHo-MeTomnueckue marepuansi:http://media.technolog.edu.ru
IIEKTPOHHO-OMOIMOTEYHBIC CHCTEMBI:
«NeKTPOHHBIH YuTaNTBHBIH 321 — bubnnoTex» https://technolog.bibliotech.ru/;
«JIanp» https://e.lanbook.com/books/.

9. MeToanueckne yKa3aHus JJisl 00y4aIOMIUXCSl M0 OCBOEHUIO TUCIMILIUHbI

Bce Buabl 3aHATHH 1O AMcUUIUIMHE «MaTeMaTHka» HpPOBOJATCS B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuil. JlaboparopHbie 3aHATHSA.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEICHHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yuebHbix 3anstuil. Jlekuus. OOmue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VK/IB. Bunel yueOHbix 3aHsaTHid. CeMHHapbl H
npakTHueckue 3ansaTus. O6mue TpedoBaHMs K OpraHu3aliy U IPOBEACHHUIO.

CTII CIIGI'TU 048-2009. KC YKBJ/. Bunbel yueOnbix 3anstuil. CamocTosiTenbHas
iaHupyemas padota cryneHToB. O0mue TpeOOBaHUS K OpraHU3allK U IPOBEJCHHUIO.

CTII CIIoI'TH 016-2015. KC YKB/I. ITopsinok npoBeaeHus 32a4€TOB U HK3aMEHOB.

[TmanupoBaHre BpeMeHH, HEOOXOJMMOTO Ha W3yYeHHE NAaHHOW JMCIUIUIMHBI, JIydlle
BCET0 OCYILECTBIISATh Ha BECh CEMECTp, MpelycMaTpuUBas MPH 3TOM DPErYISIpHOE MOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHM NPaBWJIBHOW OpraHM3aluu y4eOHOro Iporecca Ui CTYACHTOB
SIBIISICTCS:

TUTAHOBOCTH B OpraHU3alUU Y4eOHOH paboThI;

Cephe3HOE OTHOIICHHE K M3YUECHHUIO MaTepraa;

MIOCTOSIHHBIH CAMOKOHTPOJIb.

Ha 3aHATHS CTyIEHT NOJDKEH MPUXOIWTh, UMesl Oarak 3HaHWUH W BOIPOCOB MO yXKe
U3y4EeHHOMY MaTepHaiy.

10. Ilepeyenb MH(OPMANUOHHBIX TEXHOJIOTHI, HCNIOJIb3YyeMbIX NIPH
OCYLIECTBJICHUH 00Pa30BaTEILHOIO0 MPOLEcca M0 JUCHHUIINHE

10.1. lHpopManMOHHbIE TEXHOJIOTUH

B yue6HOM mpomecce MO JaHHOW JUCHMIUIMHE TPEIyCMOTPEHO HCHOJIb30BaHHE
MH(OPMALMOHHBIX TEXHOJIOTH:
YTEHUE JIEKIUH C UCIIOJIb30BAaHUEM IIPE3CHTALINN;
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

B3aUMOJICHCTBHE C 00YYAIOIIUMHUCS TOCPEICTBOM DJIEKTPOHHOM IOYTHI.

10.2. [IporpaMmMHoOe o6ecrieyeHue
[Tpu BemmonueHnn PI'P cTyaeHTHI HCIOB3YIOT AKET MPUKIaIHBIX Iporpamm Mathcad.
10.3. UHdpopMaMOHHBIE CIPABOYHbIE CHCTEMBI
wolphramalpha.com/examples/mathematics

11. MaTepuanbHoO-TeXHH4YecKasi 0a3a, HeOOXoAMMAas IJIsl OCYIIeCTBJICHUS
00pa30BaTeJIbHOI0 NMPoLecca Mo TUCUUILIHHE

Jlnist BeieHus JIGKIMOHHBIX M MPAKTHYECKUX 3aHATHH HCIOIB3YIOTCS ayJUTOpUUKade sl
MaTEMAaTHKH.

Jns  mpoBeneHus: J1a0OpaTOPHBIX — 3aHATHHA  HCIHOJB3YETCIKOMIIBIOTEPHBINM  KIacc,
00opynoBaHHBIN 16 nepcoHalbHBIMU KOMITBIOTEPAMU, O0OBEAUHEHHBIMU B CETb.

12. Oco0eHHOCTH OCBOCHHUS TUCHHUIIINHBI MHBAJUIAMHU U JUIAMHU C
OrpaHN4Y€eHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

I[JI?I HUHBAJIMJIOB ©W JIUI[ C OFpaHI/IquHI)IMI/I BO3MOXHOCTSIMHU y‘-Ie6HI)Ie Hpouecc
OCYH_IGCTBHHGTCH B COOTBECTCTBHUU C HOJIO)KGHI/IGM 06 OpFaHI/I3aHI/II/I y‘le6HOl"O npouecca JJIA

oOydeHUsT  WHBAJIWJAOB W  JIMIl C  OTPAaHMYCHHBIMA  BO3MOXXHOCTSIMH  3JI0POBbBS
CIIGI TU(TY),yrBepxaeHnbiM pektopoM 28.08.2014 r.
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IIpunoxenne Ne 1

K paboueii mporpaMme JUCHUTLTHHBI

(I)OHI[ OLCHOYHbLIX CPEACTB

AJIA IPOBEACHUSA HpOMe)l(yTO'{HOﬁ aTTeCTalum 110

AUCIHHUIIJINHE «MaTeMaTHKa»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX (POPMHUPOBAHUS.

KoMmnerenuun
Hngexc ®opMyJIHpPOBKA® Jran 5
¢dopmupoBanus
OK-10 | ctocoOHOCTH K IIO3HABATEILHON JAEATEILHOCTH HAYaJIbHEIH
IIK-22 | crmoco0HOCTHh MCIOJIL30BATH 3aKOHLI 1 METOAbI MATEMATHKH, HavaJabHBIN
C€CTCCTBCHHBIX FYMaHI/ITapHI)IX U 3KOHOMHYCCKHUX HaYK l'[pI/I
penieHrnH MpodeccHoHAJbLHBIX 3a1a4

2. lloka3zaTeu M KpUTEPUHU OLEHNBAHUS KOMIIETEHIMI HA Pa3JMYHBIX 3Tanax HX
(hopMupoOBaHUSA, IKAJIA OLEHUBAHUS

00paTHON MaTPHIIbI U METOABI PEIICHUS
CUCTEM JIMHEHHBIX anreOpanyeckux

YPaBHEHUM.
YMeeTBBIOIHATh orepanuu HaJ
MaTPULIAMH,  BBIYUCIATH  ONPEACIUTEIH,
pemaTh CUCTEMBbI IMHEWHBIX alreOpandyecKux
YPaBHEHHUHU.
BianeerHaBelkaMu  peIIeHUST W aHAIM3a

3a/1a4 TUHEHHON anreOphl.

Ha  BONPOCBI K
3a4eTy NeNe 3-9,
BoinosiHeHne Kp Ne 1
¥ WHIWBHIYaTbHBIX
3alaHui

IToxa3zarenu
OLIEHKHU 5
Kpurepuit Komneren
pe3yabTaToB [Inanupyemble pe3yabTaTbl
OCBOCHIS OLICHUBAHMUSI 101207
JUCLUIUIMHBI
OcBoenue 3HaeTonpeeNeHNs OCHOBHBIX TOHITHH [TpaBunbable oTBeTHI | OK-10
paszznena Ne 1 JMHEHHOU anreOpbl U HOPMYIHUPOBKU Ha  BOIPOCHl K
0a30BBIX TEOPEM. 3auety NoNe 1,- 3, 6-
YMeeraHanu3upoBaTh — paspemiuMoctb U | 9
OJTHO3HAYHOCTb pa3penmmMocTu 3amad
JUHEWHOU anreOpbl
BaaneeranemeHTaMu TEOPUH JIMHEHHBIX
IIPOCTPAHCTB B IPUMEHEHUH KOTIEpALIUAM HaJ
MaTpHUIIAMH U PEIICHUIO CHCTEM JTMHEWHBIX
YpaBHEHUM.
3HaeTOCHOBHBIE METO/Ibl HAXOXKACHUS [TpaBunbabIe oTBeTHI | [IK-22

ZKMPHBIM HIPH(TOMBBIICNCHA Ta YACTh KOMICTCHIMH, KOTOpas (OPMHUPYETCS B XOJ€ H3YUCHHs IAHHOM
JMCIUTUTHHBI (€CITH KOMITCTEHITHSI OCBANBAETCS MMOJTHOCTHIO, TO (PParMeHTHI)
% 31an opMHUpOBAHHS KOMIETEHIMH BbIOHpaercs 1o m.2 PIIJ] u yueGHOMY IiaHy (HadaabHBI — €CIH HET
MPEMECTBYIOMNX IUCIHIIINH, HTOTOBBIH — €CIM HEeT TMOCIeAYIOMNX IUCHUIUIMH (WM KOMIETEHIUS He
(opmupyercst B xone npaktuky uim [ MMA), IpoMeXyTOUYHBIH - Bce IpyTrHe.)
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IToka3arenu

OLICHKHU .
Kpurepnii Komneren
pe3yJIbTaTOB [Inanupyemsble pe3ynbTaThbl OLCHHBAHHS -
OCBOEHUS
JUCIUILIMHBI

OcBoeHue 3HaeTonpeieeHls] OCHOBHBIX MOHATUN [TpaBunwsubie oTBeThl | OK-10

paznena Ne 2 BEKTOPHOW ayreOphl M aHATUTHYECKON Ha  BONPOCHl K
T€OMETPHUH. 3agery NelNe 10, 11,
YMeeToOBACHATD CyThb MeTos0B | 15,18. Brinonnenue
aQHAJIUTUYECKOM F€OMETPHUH MHIUBUAYAIbHBIX
BaaaeernonruMaHueM CBOMCTB Olepalvii HaJ | 3aJaHUI
BEKTOpPAMH B paMKax T€OPHUH JTMHEHHBIX
IIPOCTPAHCTB
3HaeTpa3IMYHbIC BUIBI YpaBHEHUM NpsMbIX, | [IpaBunbHbie oTBeThl | [1K-22
IJIOCKOCTEH, KPUBBIX BTOPOT'O MOPSAKA. Ha  BOIpPOCHl K
YMeeTBHIONHATE ONEpaluy Hajl BeKTopaMmu, | 3auety  NoNe 12-23,
3aJIaHHBIMU KOOPJMHATAMHU. BBITIOJTHEHHE
Bnaneermeronamu perieHust 6a30BbIX 33/1a4 | MHIUBUAYAIbHBIX
AHAJIMTUYECKON r€OMETPUHN 3aIaHUI

OcBoeHue 3HAeTCOOTHOUICHUSI MEXAY Pa3IuYHbIMU [TpaBunbubie otBeThl | OK-10

pasaena Ne 3 YHCJIOBBIMU MHO>KECTBAMHU. Ha  BONPOCHl K
YMeeTnpuMeHsITh KOMIUIEKCHbIE uncia I | 3aueTyNeNe 24-25
pelieHns anredpanyeckux 3aaau. BbInIOJIHEHME PI'P
BananeermeronaMu paszinoxeHUs
MHOT'O4JIEHOB Ha MHOKUTENH NPU HATUYUU
KOMIUIEKCHBIX KOpHEH.
3HaeTonpeeIeHNEe MHOYKECTBA [TpaBunbuble oTBeTHI | [IK-22
KOMIUIEKCHBIX YUcel U (hOPMBI UX Ha  BOIPOCHl K
MIpE/ICTaBICHHUS. 3ageTyNoeNe 24-25,
YMeeTBbINOIHATh olnepanuu HaJ | BBIIIOJIHEHHE
KOMIUIEKCHBIMU YHCIIAMHU. WHIAUBUAYaAJIbHOTO
Banapeermeronamu nepexona oT OHOM 3alaHus
(G opMbI IpecTaBIeHUs] KOMIUIEKCHOTO YHciia
K JIpyrou.

OcBoenue 3naeromnpenenenue npenena s pa3uuHbix | [IpaBunbable otBeThl | OK-10

pasznena Ne 4 CUTyaluH. Ha  BOIPOCHl K
YMeeToOBbACHATD (dbopManbHBIN u | ok3ameHny NeNe 1,2,
COZIEPKATEIbHBIN CMBICIT noHsTHiA | 4-8 (BTOpOIA
0EeCKOHEYHO Majiol U OECKOHEYHO OOJIBIION. | cemMecTp)
BnapeernonsaTeM npeaeabHOro nNepexoaa,
KaK OCHOBOM METOJI0B MaTeMAaTUYECKOTO
aHaJIn3a.
3HaeToCHOBHBIE TUIIBI HeonpeaenéHHocter, | [IpaBunbHble orBeThl |  [1K-22

BCTPEYAIOLIUXCS IPU BBIYMCIICHUU TIPEIEIIOB.
YMeeTBbIUUCIATh Mpenesbl anre0pandyecKux
Y TPAHCUEHACHTHBIX (PYHKITUIA.
Baaneermerogamu packpbIThs
HEONpeAENEHHOCTEN B IIPEEIax U
UCCIIEIOBaHMS TOUYEK pa3pbiBa PYHKIIMH.

Ha  BONPOCHI K
sk3ameny NelNe 3,6,9
(BTOpO#l  cemectp),
BhimosHeHne Kp Ne 2
u PI'P Ne 1.
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IToka3arenu

OLIEHKHU .
Kpurepnii Komneren
pe3yabTaToB [Inanupyemble pe3yabTaThl
OLICHUBaHMS UH
OCBOEHHUS
JMCHUATUTHHBI
OcBoeHue 3HaeTornpeeneHle Nporu3BOIHOM, [TpaBunwsubie oTBeThl | OK-10
pasnena Ne 5 muddepennnana, mupdepeHIHPYSMOCTH. HA  BONPOCBI K
YMeeToOBSACHATh CONIEpPKATEIbHBIA CcMbICH | dk3ameHy  NoeNe 10,
OCHOBHBIX MOHATHH auddepennmanpHoro | 11(Bropoii cemectp)
HCUUCIICHUS.
BuiaseerTeopeTHUECKUMEI OCHOBAMH
paszzena.
3HaeTIPOU3BOIHBIE BCEX AIEMEHTAPHbIX [TpaBunbuble oTBeTH | [IK-22
byHkumii 1 npaBuia guddepeHITupOBaHUS. Ha  BONpPOCHI K
YMeeTBHIUHUCIATh MPOU3BOAHBIE 3aJaHHBIX | dk3ameHy  NeNe 12,
GbyHKIHH. 13 (BTOpOH
Baaneermeronamu auddepeHnpoBaHusi. ceMectp),
BBINOJIHEHUE
Kp Ne 3.
OcBoeHue 3HaeTKIII0UEBbIE TEOPEMBI O [TpaBunbubie otBeThl | OK-10
paznemna Ne 6 g depeHIUPyeMbIX QYHKIUIX. HA  BONPOCHI K
YMeeToOBACHATD paznuuus MeXIy | sk3ameHy  NeNe 14-
HEOOXOMMBIMU M IOCTATOYHBIMH YCIOBUSAMH | 23 (BTOpOIA
MOHOTOHHOCTH, SKCTpeMyMa U JIp. ceMecTp).
BaageerMerogamu npuMEHEHUS
mudGepeHIMATBHOTO HCYUCIICHUS K
pEIICHHIO IPUKJIAHBIX 3a7a4.
3HaeTTOYHbIE ONpeAETICHNS U HATJIATHBIN [TpaBunbHble oTBeTHl | [IK-22
CMBICIT TIOHSITUII MOHOTOHHOCTH, KCTPEMYyMa, | HA ~ BONPOCHl K
BBIITYKJIOCTH, aCUMIITOTHI. sk3aMeHy  NeNe 19-
YMeeTnpoBOAUTh  TOJHOE  HCCIenoBaHue | 22 (BTOpOIA
¢GbyHKIMU ¥ TOcTpoeHue e€ rpaduka. ceMecTp),
BuiageermeronamMu nccieoBaHUS BBITTOJTHEHUE
MOHOTOHHOCTH U BBIITYKJIOCTH (D)YHKIIHH. PI'P Ne 1.
OcBoenue 3HaeTTOYHbIE ONPE/ICTICHUS [TpaBunbabIe oTBeTH | OK-10
paznena Ne 7 HEOIPEeIeIEHHOTO U ONPEeAEIEHHOTO Ha  BOIpPOCHl K
UHTErpana sk3ameHy  NelNe 24,
YMeeToOBsACHATh, KaKkue reoMeTrpudeckue u | 27-28, 34-36
¢buznueckue BEJINYUHBI ABIIAIOTCS | (BTOPOM cemecTp)
MCTOYHUKOM IOSIBJICHUS TOHATHS HHTETpaja.
BuapeernpuHIATIaME TPUMEHEHHST
MHTETPAJIBHOI0 HCUUCICHUS K PEILICHUIO
MPUKJIAIHBIX 3a/1a4.
3HaeTTalNMIly HHTETPAJIOB U OCHOBHBIE [TpaBunbHble oTBeTHl | [IK-22

npaBujia MpeoOpa3oBaHUs UHTETPAJIOB.
YMeeTBBIUNCIIATD onpeacIEHHbIE u
HEOIpEIETEHHBIE UHTETPaAIbl PAlMOHAIBHBIX,
TPUTOHOMETPUUYECKUX, MppalOHAIIbHBIX
GbyHKIH.

BnaneeTrHaBbikaMu IpuMeHEHUsT HOPMYIT
WHTETPATTLHOTO UCYUCIICHUS.

Ha  BONPOCHI K
sk3ameny Ne 25, 26,
29-36, BEITTOJTHEHHE
PI'P Ne 1,
BbinonHenne Kp 4.
(BTOpOIi cemecTp)
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IToka3arenu

OLIEHKHU .
Kpurepnii Komneren
pe3yJIbTaTOB [Inanupyemsble pe3ynbTaThbl OLCHHBAHHS -
OCBOEHHUS
JMCHUATUTHHBI

OcBoenue 3HaeTTOUHbIC ONIPEACIICHUS U HATJISIHBIN [TpaBunwsubie oTBeThl | OK-10

paznena Ne 8 CMbICJ 0a30BbIX TOHATHH Ha  BONpPOCHl K
mudepeHIMaTbHOTO U HHTETPATLHOTO sk3ameny  NoNe 37-
UCYHCIICHUST QYHKITMI HECKOIBKUX 38, 41-43, 45, 49
TepEMEHHBIX. (BTOpOI cemecTp).
YMeeTpopMyInpoBaTh OCHOBHBIE TEOPEMBI O
(GYHKLIHAX HECKOJIBKUX ITEPEMEHHBIX.
BaaneerMerogamu HarisIHOro
IIpeJCTaBIeHUs QYHKIMH ABYX IEPEMEHHBIX.
3HaeTOCHOBHBIE IIPABUIIA [TpaBunbuble oTBeTHI | [IK-22
audQepeHIPOBaHUST U METOAbBI Ha  BOIpPOCHl K
WHTETPUPOBAHUS PYHKIIUH HECKOIBKHX sk3ameHy  NeNe 39-
MepEMEHHBIX. 44, 46-48, 50-53
YMeeTBbIUUCIATh YaCTHBIE IPOU3BOJIHBIE, | (BTOpOH  ceMecTp),
HaXOo/UTh HOJIHbIE JuddepeHmansl, | BbITOJHEHUE
BBIUUCIIATH KPATHBIE UHTETPAIbI. PI'P Ne 1,
BuiaseeTHaBbIKaMH HaX 0XKICHUS BbinosiHeHue Kp 5
AKCTPEMAIIbHBIX 3HAUCHHUH ()YHKIIHIA
HECKOJIbKUX MEPEMEHHbIX, IPUMEHEHHUS
KpPaTHBIX UHTETPAIOB K PEIICHUIO
($U3MYECKUX U T€OMETPUUYECKHX 3aay.

OcBoeHue 3naeTHopMyITUPOBKH TEOPEM O [TpaBwibnbie oTBeThl | OK-10

pasnena Ne 9 paspemmMocTy AuddepeHnaIbHbIX Ha  BONpPOCHl K
ypaBHEHHHA sk3ameHy NeNe 1-3,
YMeeTnpoBepATh TUHEHHYIO HE3aBUCUMOCTb | 7/, 9 (Tperuit
pelieHni JIMHEHHBIX U depeHIHaTbHBIX | CEMECTP).
YPaBHEHUM.
BnaneermeronaMu cBeeHUS MPUKIIATHBIX
3aJa4 K peteHnto auddepeHnnaibHbIX
YPaBHEHUM.
3naerocHoBHbIe TUIIBI AU Peperumanbubix | [IpaBunbHble orBeTsl | [1K-22
YpPaBHEHU. Ha BOIIPOCHI K
YMeeTrHaxoquTh  ob0mme  pemieHuss i | 9k3aMeHy NeNe 2,4-
CTaHJApPTHBIX TWUIIOB ypaBHEHUH U pewmats | 13 (Tperuit
COOTBETCTBYIOIIYIO 3aAauy Komm. ceMecTp),
BuiiajeeTHaBpIKaMy KaueCTBEHHOTO aHanM3a | BeimoHeHue Kp 6.
Qg depeHIranbHbIX YpaBHEHUH

OcBoeHne 3HaeTTOYHBIC OTpeeTeHNs oHATHI cyMMbl | [IpaBuibabIe oTBeTHI | OK-10

paznena Ne 10

pAna, CXOAUMOCTH, PAaCXOAMMOCTH psaa U
Ipyrux 0a30BbIX MOHSATHH.

YMmeernpumMeHATh  psAAbl K PELICHHUIO
MAaTeMaTUYECKUX U MPUKIIAIHBIX 3a/1a4.
BaaaeernpocTediuMy HaBbIKaMU
CYMMHUPOBAHUS PSAJIOB.

Ha BOIIPOCHI K

sk3ameny  NoNe 14,
,20, 21 (tperui
cemectp),
BBHITIOJTHEHHE

PI'P No 2
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IToka3arenu

OLIEHKHU .
Kpurepnii Komneren
pe3yJIbTaTOB [Inanupyemsble pe3ynbTaThbl
OLICHUBaHMS UH
OCBOEHHUS
JMCHUATUTHHBI

3HAaeTOCHOBHBIE TPU3HAKHU CXOJUMOCTH [TpaBunwsubie oTBeTHl | [1K-22
PAIOB. Ha  BONPOCHl K
YMeeruccienoBarb 4YUCIOBBIC Ppsibl  Ha | 9k3ameHy  NoNo 15-
CXOAUMOCTh u HaXOJUTh obmacts | 19, 22-29 (tperuit
CXOUMOCTH (PYHKIMOHAIBHBIX PSJIOB. cemectp),
BnaneeTrHaBbIkaMu IIpeICTaBICHUS BBITIOJTHEHUE
3a/IaHHBIX QYHKIIUHA B BUJIE CYMMBI PI'P Ne 2,
CTENIEHHOT'0 WJIM TPUTOHOMETPUYECKOTO psifa. | BelnmonHenue Kp 7

OcBoeHue 3HaeTnpeaMeT TEOPUHN BEPOSITHOCTH U €€ [TpaBunwsubie oTBeThl | OK-10

pasnena Ne 11 | MecTo B €CTECTBEHHBIX HayKax. Ha  BOIpPOCHl K
YMeeToObACHATh CYyTh HOHATUH «citydaiiHoe | sk3ameHy NeNe. 1, 3,
COOBITHEY, «HE3aBUCUMBIE COOBITUS» U JIP. 5 (ueTBEpTHII
BuiiaeeTHayuyHbIM HOHUMAHUEM TOHATHH ceMecTp).
BEPOSITHOCTH, CIIy4alHOCTHU.
3HaeTaKCMOMBI BEPOSTHOCTH U UX [TpaBunbuble otBeThl | [IK-22
BaYKHEHIIINE CIE/ICTBUS. Ha  BONPOCHl K
YMeeTBbIUUCIIATh BEPOSTHOCTH  COOBITHH, | sk3aMeHy NeNe 2, 4-
MPUMEHSST W3BECTHBIE TEOpPEeMbl M (OpMyIIsI | 7 (ueTBEPTHII
TEOPUH BEPOATHOCTH. ceMecTp),
BaiajneerHaBbIKaMU BBIYNCICHUN BoinosiHeHne Kp 8
BEPOSITHOCTEH COOBITUH.

OcBoenue 3HaeTonpeeNeHne NOHITHUS U TPUMEPBI [TpaBunbable oTBeTHI | OK-10

pasnena Ne 12 | cmy4yaifHBIX BEITHYHH. Ha  BOIpPOCHl K
YMeeToOBsACHATh COAEPIKATENBHBIA CMBICH | dk3aMeHy NeNe 8-12,
OCHOBHBIX  XapaKTepUCTHUK  ciay4alHbIX | 20 (ueTBEPTHIN
BEJIMYHH. CeMecCTp).
BiageeTkonnM4ecTBEHHBIMM METOIaMU
OLIEHKH B3aUMHOTO BJIMSHUS CITy4alHbIX
BEJIMYUH.
3HAaeTOCHOBHbBIE CTaHIaPTHBIE 3aKOHBI [TpaBunbable oTBeTHI | [IK-22
pacripeieIeHus CIy4aiHbIX BEJIWYMH U Ha  BOIpPOCHl K
MIpEACIIbHBIE TEOPEMBI. sk3ameHy  NeNe 13-
YMeeTHaxoUTh YHCIOBBIE XapaKTepUCTUKHU | 21 (ueTBEPTHIN
JUCKPETHBIX M HENPEpbIBHBIX CIIy4alHBIX | CEMECTp),
BEJIMYMH BhinosiHeHue Kp 9
BnapeermeronaMuonpeneneHus KOppesiiuu
MEX]y CIIy4allHBIMU BEJTMUMHAMH.

OcBoenue 3HaeTnpeMET U OCHOBHBIE 33/1a4H [TpaBunbuble oTBeTH | OK-10

pa3nena Ne 13

MaTeMaTHUYEeCKOM CTaTUCTUKH.
YMeeTnpuMeHATh METOJbl MAaTeMaTUYECKOU
CTAaTUCTUKHU K aHAJIU3Y PEAIbHBIX JaHHBIX.
BaaneerocHoBaMu IpUMEHEHUS
PErpECCUOHHOIO aHAIU3A.

Ha  BOINpPOCHl K
sk3ameHy — NelNe 22,
27 (ueTBEPTHIN
ceMecTp),
BBINOJIHEHUE

PI'P Ne 3.
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IToka3arenu

OLICHKHU .
Kpurepnii Komneren
pe3yJIbTaTOB [Tnaaupyemblie pe3ynbTaThl
OLICHUBAHMUS U
OCBOEHUS

JUCITUTUTAHBI
3naerobmue TpeboBanus Kk ctaTuctuieckuM | [IpaBunbnbie otBeThl | [1K-22
OLIEHKaM. HA  BONPOCBI K
YMeeTHaxoIUTh OLICHKH nmapameTpoB | sk3ameHy  NeNe 23-
pacmpesneneHuss  CIy4allHBIX BenMWYuH U | 26 (4eTBEPTHIN
OTIpeeIIsATh COOTBETCTBYIOIIIUE | CEMECTP),
JIOBEPUTEIIbHBIC HHTCPBAIHI. BBITIOJTHEHHE
BaaneermeronamMu npoBEPKU PI'P Ne 3.

CTaTUCTHYCCKHUX T'UIIOTE3.

[lIxana ouenuBanus cooretctByeTCTO CIIOI TU(TY):

€ClId MO TUCIUIUIMHE NPOMEXKYTOUYHAsi aTTecTalus MpoBOAWTCA B (opme 3auera, TO
Pe3yJIbTAT OIICHUBAHUS — «3aUTCHOY, «HE 3a4TCHO;

€CIIM 1O JUCIHIUIMHE MPOMEXYTOYHAs aTTecTalus MPOBOAMTCA B (opMe SK3aMeHa U
(1) KypcoBoro mnpoekTta (padboThl), TO IIKaia OIEHUBaHUS — OayuIbHAs.

3. TunoBble KOHTPOJIbHbIE 32/IaHUA 1J151 MPOBEAEHUs MPOMEKYTOUHOI aTTecTalu
3.1 Bonpochl K 3a4€Ty M 3K3aMeHaM

Bonpocsl k 3a4éTy (1epBbIi cemecTp)

1. [TonsiTre nuHEWHOrO pocTpancTBa. OnpeneneHue, IpUMEpSI.

2. JIuneiiHass 3aBUCUMOCTb M JIMHEWHAas HE3aBUCUMOCTb 3JIEMEHTOB JIMHEHHOIO
IIPOCTPAHCTBA.

3. Matpuusl. Onepanuu HaJ MaTpULlaMH, UX CBOWCTBA.

4. Onpenenurenu. CBOWMCTBa ompeAenuTeNed W CHocoObl BBIYHCICHUS (HA MpuUMepe
oTpesieNuTeNelt TPEThEro MOPsIIKa).

S. OO6parHsble u o6paTumbie MaTpulbl. HaxoxaeHne oOpaTHBIX MaTpHIl.

6. Panr wmarpuupsl. Teopema o O6asucHoM MuHOpe ((popMynupoBKa). DaeMeHTapHbIE
npeoOpazoBaHus MaTPULL.

7. Teopema Kpamepa. Pemienue cucreM JHMHEHHBIX anreOpanuyeckux YpaBHEHHMH IO
dopmynam Kpamepa.

8. CoBMecTHbIE U HECOBMECTHBIE CHCTEMBl JIMHEWHBIX aiNreOpaudyeckux ypaBHEHHM.
Teopema Kponekepa-Kanemm.

9. OnHOpOHBIE CHUCTEMBl JIMHEWHBIX alreOpanyecKux YpaBHEHHUH, UX HETPUBHAJIbHBIC
peleHusl.

10. JIuneliHble omepanMM Haa BEKTOPAMM M UX CBOWCTBA. JIMHEMHO 3aBUCHUMBIE W
HE3aBHCHMbIE CHCTEMBI BEKTOPOB.

11. TeopeMa 0 IMHENHOW 3aBUCUMOCTH ABYX, TPEX U YETHIPEX BEKTOPOB.

12. CxkanspHoe pou3BeIeHne BEKTOpoB. Onpenenenne, CBOMCTBA. YTOI MEXITY BEKTOPAMH.
13. BekTopHoe nponsBeneHne BeKTopoB. OnpeneneHue, CBOMCTBA, TEOMETPUIECKUNA CMBICI.
14. CMmemaHHOe MPOU3BEIIEHUE TPeX BEKTOpoB. OmpenesneHue, CBOWCTBA, T€OMETPUUYECKHI
CMBICII.

15. [T1n0cKOCTh B IPOCTPAHCTBE. Y paBHEHUS INIOCKOCTH.

16.  BekropHOe ypaBHEHHE IUIOCKOCTH. PacCTOsHUE OT TOYKHU /0 MIIOCKOCTH.
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17. B3anMmHOe pacnonoxkeHue JBYX INIOCKOCTEHM B  IIPOCTPAHCTBE. YTOJI  MEXAY
IJIOCKOCTSIMHU.

18. [Ipsmas B mpocTpaHCTBE. Y paBHEHUE MIPSIMOM.

19. Ilpsmas B mpocTpaHCTBE Kak IepecedeHue JAByX Iutockocreil. I[lepexon k apyrum
YpPaBHEHUSM MPSIMOM.

20.  BexTopHOe ypaBHEHHE NpsMOiil. PaccTosiHre OT TOYKH 10 MPSMON.

21.  B3auMmHOE pacroyioKeHUE JBYX MPSAMBIX B IPOCTPAHCTBE. YTOJ MEXAY MPSMBIMH.

22. B3anMHOe pacnoniokeHue NpssMOU U IIIOCKOCTH. YTOJI MEKIY NPSMOMN U IIIOCKOCTBIO.
23. Kanonnyeckue ypaBHEHUsI KPUBBIX 2-TO MOPSAKA: SJUTUIICA, TUIEPOOIIBI M AapadoIIb.

24.  KommiekcHble 4ncia. Anredpanueckasi, TPUTOHOMETpUYECKas, MoKa3aTeiabHast (OpMbI

KOMIIJICKCHOI'O YHcCJia. IICP'ICTBHH C KOMIIJICKCHBIMHA YHCJIaMU.

25. Mmuorounensl. Teopema be3y. OcHoBHasi Teopema anreOpel. Teopema O pasioKeHUH
MHOTO4YJICHa HA MHOYKUTEH.

Bonpockl k 3k3aMeny (BTOpoii cemecTp)

1. OxpecTHOCTh TOYKM uMciaoBod mnpsimol. Ilpenen ¢ynkumm B Touke. Ilpenen B
0ecKOHEeUHO ynaneHHo! Touke. ['eomeTprueckas MHTEpIIpeTalys npejena.

2. OnHocTopoHHHUE npesenbl. Teopema o CyleCTBOBaHUM Ipe/iesia PYHKIUU B TOUKE.

3. HenpepsiBHOCTh pyHKIIMM B Touke. Touku pa3peiBa. Kitaccudukanus Touek pa3pbia.

4. IIpenen ¢pynkuuu B Touke. EMMHCTBEHHOCTH Npeena.

S. beckoneuHo maible QyHKIMU B TOUKE. TeopeMbl 0 OECKOHEYHO MaJIbIX.

6. CpaBHeHue 0€CKOHEYHO MaJIblX. DKBUBAJIEHTHbIE OECKOHEYHO MaJble.

7. Teopema o mpenenbHOM Iiepexoje IOJ 3HAKOM HEpaBeHCTBAa. TeopemMa O C)kaTol
nepeMeHHo# (hopMymHpoBKa).

8. Teopema o coxpaneHun 3Haka (yHkHuH. Teopema O CBS3M (PYHKIMH, HMEIOLIEH
KOHEYHBIH Mpeien, ¢ 0ECKOHEYHO MaJIoH.

9. OnHOCTOPOHHAS HENpepbIBHOCTh. HemnpepelBHOCTh (QyHKIMM Ha oTpe3ke. Teopembl
Bonbano-Komm u Beltepmrpacca (0e3 qokazarenbcTBa).

10.  IIpousBoaHas ¢pyHKLHUsS B Touke. ['eomeTpuyeckas 1 MEXaHUYECKash HHTEPIIpeTalusl.

11. duddepenuupyemble  ¢yHkuuu.  Heobxomumoe W JOCTaTOYHOE  YCIOBHE
nuddepennupyemoctu. Juddepennuan. HenpepsiBHOCTS muddeperupyemMoit GyHKIINN.

12. [IpousBonnas Gynkuuu B Touke. [IpaBuna nuddepeHupoBanus cyMMbl, TPOU3BEACHUS
¥ YaCTHOTO.

13.  uddepenunpoBanue ciaoxHoi yHkiuu. [IponszBonHas oOpaTHON QYyHKIIUH.

14. Teopema depma.

15. Teopema Pons.

16. Teopema Jlarpanxa.

17. Teopema Komm.

18.  IIpaBuio Jlonurans ((hopMyIHpOBKa).

19. DKeTpeMyMbl PYHKITUHN O1HOM nepeMeHHO. Heo0xoauMoe yciaoBue SKCTpeMyMa.

20.  DxcrtpemyMbl (YHKIIMU OJHON MepeMeHHOM. JlocTaTouHbIe YCIIOBHS SKCTPEMYyMaA.

21.  HampaBneHue BBIMYKJIOCTH Tpaduka ¢(yHKuuu. JlocTaroyHOE YCIOBHE BBIMYKIOCTH
rpaduka QyHKIHH.

22. Toukn mnepernda. Heobxomumoe ycinoBue cymiecTBoBaHus mneperuba. [locraTouHoe

YCJIOBUC CYICCTBOBAHU A Hepem6a.

27



23.  Tlonsrue o mHorowieHe Teiinopa. @opmyna Telinopa s GyHKIMH OJHON NEpEeMEHHON

(6e3 nokasatenbcTBa). Popmyna Maknopena s Gpynxuuit €, Sin X, COSX.

24. IlepBooOpa3Has 1 HeonpeaenEéHHbI nHTerpai. Mx cBoicTaa.
25. [TepBooOpa3nas u HeompeaeaEHHbIN UHTEeTrpall. MeTOoAbl BBIYUCICHUSI HEOMPEACIEHHBIX
MHTETPAJIOB: HHTETPUPOBAHHE 110 YACTSAM U 3aMeHa MePEMEHHOM.
26. HpoGHo-panonanbHas (GyHkmusa. Tunbel mpocTeHmmx anredpandeckux JIpolOeld W Hx
MHTETPUPOBAHUE.
27. WurerpanbHast cymma Pumana. Omnpenenénuelii unterpan Pumana. MHterpupyembie
dbyukun. ['eoMeTprueckas HHTEPIIPETALMS ONPEACIEHHOIO UHTErpaa.
28. Onpenenéunplii uHTerpan Pumana. CBoiicTBa onpefenéHHOro uHTerpaia. Teopema o
CpEIHEM.
29. OnpenenéHHbIl MHTETpall € IEPEMEHHBIM BEPXHMM IpenesnoMmM. Teopema o ero
npon3BoHOM. CyIIeCTBOBaHHE MTEPBOOOPA3HON HETIPEPHIBHOU (DYHKITHH.
30. OnpenenéHHbIl MHTErpall C NMEPEMEHHBIM BepxHUM mpenenoMm. Popmyna HproToHa-
JleitOuuna.
31. Onpenenénnbiii uaTerpan Pumana. MeTo bl BBIYMCIIEHUS: UHTETPUPOBAHUE 10 YaCTAM U
3aMeHa ePEeMEHHOM.
+00
32. [TonsiTre o HecoOCTBeHHBIX HHTEerpanax |-ro poga. MHTerpansl Buga J T (a, p>0).
a X
33. [TonsiTue o HecoOcTBeHHbIX HHTErpanax |l-ro pona. MnTterpans: Buaa
5 dx
% (ap>0
a(x—a)
34.  KpuBble Ha IUIOCKOCTH U B mpocTpaHcTBe. Crpsimisiemas KpHuBas, JUTMHA Ty KPUBOU
(BbIBOJ (hOPMYIIBI JUTSL IBHO 3a/1laHHOM KpuBoil). nddepenuan AauHbl 1yTH.
35.  Brluncienue miomaaei miockux GUryp B 1€KapTOBBIX U MOJISPHBIX KOOPAMHATAX.
36.  BbluncieHue 00BEMOB Tel MO IUIOMAASM TIONEPEUYHbIX CEYEeHHH U OOBEMOB Tel
BpallleHUs.
37. OyHKIMM ABYX nepeMeHHbIX. [lepenen m HenpepbIBHOCTh. YacTHbIE MPOU3BOAHBIE, UX

TCOMETPHUYICCKAA UHTCPIIPCTALIUA.

38.  Juddepenuupyemble QyHKIuMM AByX nepeMmeHHbIX. llomsbeii  nuddepenuuman.
Heob6xoaumoe ycnosue auddepenuupyemoctu. Jlocrarounoe ycinoBue nudpepeHupyeMocTH.

39. Huddepenuupyemble (GyHKIMM ABYX MepeMeHHbIX. JluddepeHuupoBanrue ClI0oXKHON
byHKLINN.

40.  YactuHele mnpou3BoaHBIE U aud¢epeHIransl  BbICIIMX HOpsakoB. Teopema o
nepecTaHoBKe nopsaka Auddepenurpoanus ((GopMyInpOBKa).

41. ®opmyna Telnopa 1 GyHKIIMH IBYX TEPEMEHHBIX.

42. OKcTpeMyMbl (QYHKIMU JIBYX IepeMeHHbIX. HeoOxomumoe ycioBue CyHIECTBOBaHHS
IKCTpPEMYyMa.

43. OKeTpeMyMbl (DYHKIMM JIBYX IepeMeHHBIX. JlocTaToyHOe YCIOBHE CYIIECTBOBAHUS
skcTpeMyma (popMyITHpOBKa).

44, HuddepennnpoBanne GyHKINH, 3aJaHHON HESIBHO.

45, Onpenenenre U CBOMCTBA ABOMHOIO MHTErpaJIa.

46. Brrunciienne ABOMHOrO MHTErpasia B AEKAPTOBOM CUCTEME KOOPJUHAT.

47. Brrunciienre ABOMHOIO HHTErpalia B MOJISIPHOM CHCTEME KOOPUHAT.
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48.
49.
50.
51.
52.
53.

10.

11.

12.

13.

[IpunosxeHus IBOMHOIO UHTErpaa.

Omnpenenenre u CBOWCTBAa TPOMHOTO MHTErpaa.

Beruucnenue TpoiHOTO UHTErpasa B A€KapTOBOM CUCTEME KOOpPAUHAT.
Beruucnenue TpodHOTO UHTErpajga B UUIMHAPUYECKONW CUCTEME KOOPAUHAT.
Brruncnenue TpoiftHOTO MHTETpalia B CPEpUUIECKON cucTeMe KOOPIMHAT.
[IpunoxeHus TpPOMHOrO UHTETpaA.

Bonpocsl k 3k3amMeHy (TpeTHii ceMecTp)

Onpenenenne muddepeHINAIBHOTO ypaBHEHUs, €ro Mmopsiaka, pemeHus. [Ipumepsr
COCTaBJICHUS U pelieHus AuddepeHnnaibHbIX YpaBHEHHH.

I'eomerprueckoe (KadecTBEHHOE) HccienoBanue MudepeHaIbHbIX ypaBHeHUH 1-ro
nopsinka. OOmiee, 4YacTHOE peIICHHWA, HX TE€OMETPUYECKHH CMBICI. YpaBHEHUS C
pa3AeIAIOIMUMUCS TIEPEMEHHBIMU.

Juddepenunansusie ypaBHeHus 1-ro nopsaka. 3agaya Kommu. Teopema o CyiecTBOBaHUH U
€IMHCTBEHHOCTH pelieHus 3aaaun Kommu. OOmiee u yacTHOE pelieHus], UX FeOMeTpUUYECKUi
cmbici. Ocoboe pemienue. Pemenne onHopoanoro nuddepeHanibHOro ypaBHeHHs 1-ro
MOpsJIKA.

JIuneitnbie nuddepeHuanbuple ypaBHeHus 1-To mopsaka.

Onpenenenne nuddepenmanbaoro ypaBaenus. [lopsiiok nuddepeHnaibHOro ypaBHCHHS.
Pemenue nuddepeHnmanbHbIx ypaBHEHUHN B MOJIHBIX U depeHiranax.

Juddepennnansaple ypaBHEHHS BBICIINX MOPsSAKOB. 3amada Komm, ee reomerpudeckoe
UCTOJIKOBAaHUE I YpPaBHEHMH 2-r0 mopsaka. Teopema cyliecTBOBaHUS U €QUHCTBEHHOCTH
pemenwust 3anaun Komm. MeToz noHmkeHus mopsiaka qudGepeHaaIbsHoro ypaBHEHHUSI.

Juddepennunanbable ypaBHEHUS BbICIIMX MopaakoB. 3agaya Kommum. OOmee u vacTHOe
pemienust. JluHeliHble HeOAHOpPOAHBIE ypaBHeHHMs N -ro mnopsaka. CTpykrypa oOriero
pelIeHus.

JInnelinbpie g depeHranbHbIe YpaBHEHUSA n-ro MopsJKa. JInnenHbIn
Qg depeHnanbHbIN onepaTop U ero cBoiicTBa. CBOWCTBA pelIeHUH TMHEWHBIX OHOPOIHBIX
g depeHINaTbHBIX YPaBHEHUI.

JIuHEetHO He3aBUCHMBbIE pELIeHHs JIMHEHHOrO OJHOPOAHOro  JuddepeHINaTIbHOr0
ypaBHeHMs n-ro mnopsiaka. Omnpenenutens Bponckoro. HeoOxomaumoe u j1octaToyHOe
yCIIOBUE JUHEMHON  HE3aBUCHUMOCTM  DPEIIEHUWH  JMHEMHOrO0  OAHOPOJHOIO
¢ depeHINaTbHOTO YPaBHEHHUS.

@dyHnnameHtanbHasg cuctema pemeHuil. CTpykTypa oOImIero pemeHus JIMHEHHOTro
OJTHOPOZHOTO u(dhepeHanbHOro ypaBHeHus N -ro nopska.

HeonHopoansle nuHElHbIE ypaBHEHHs N -TO MOpsIKa, CTPYKTypa ob1ero pemeHus. Meron
BapHallly MPOU3BOJIbHBIX TOCTOSHHBIX.

Jluneiinble ofHOpOAHBIE AU(QEepeHLInanbHble ypaBHEHU N -T0 MOpSAAKa C MOCTOSHHBIMH
koahdunrenTamu. XapakTepuctuueckoe ypaBHeHHue. llocTpoenue QyHaamMeHTaIbHOM
CUCTEMBI PELICHUM.

JIuneitnble HeoaHOponHBIE AupdepeHnnanbHble ypaBHEeHHs N -ro mnopsaka. CTpykrypa
obmero pemenus. HeoxHoponnele nuHeilHble nuddepeHanbable  ypaBHeHUuss N -To
MOpsAJKa C TOCTOSHHBIMH KO3 (dUIMEHTaMH U CHelHaJbHOM NpaBod YacTeio. Merton
HEOIpeIeIEHHBIX KOA(HUIIMEHTOB.
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14.

15.
16.
17.

18.
19.

20.

21.

22.
23.
24,

25.

26.

27.

28.

29.

B

O N oo

Yucnossle psaabl. Cxogumocts psaa. Cymma psaa. Kpurepuit Komm 11 94McioBeIX psiioB.
Heob6xomumoe ycnoBue cxomumoctu. OcrtaTtok cxopsmierocs psaa. OOmmue cBoiCTBa
CXOZSIINXCS PSJIOB.

HHuTerpanbubiii mpu3HaK cxoguMocTi Ko, O0001meHHbIH TapMOHUYECKUHA PSIT.
Psinpl ¢ nonoxkutenbHbiMU wieHaMmu. [Ipyu3Haku cpaBHEHUS.

CXomMMOCTh psiia, CyMMa psiia, OCTATOK CXOJSINErocsl psaa. Psapl ¢ MOJOKUATEIBHBIMH
yneHamu. [Ipusnak anamOepa.

3nakouepenyrommecs psaasl. [Ipuznak JleriOauia.

Paner ¢ wieHamu Jr00oro 3Haka. AOcoiroTHas cxoauMocTb. CBOWMCTBA a0OCOJIIOTHO
CXOJSIIUXCS PAIOB.

Oynkiuonanbueie  psapl.  Cxomumocts B Touke. OOmacte cxomumoctd. Cymma
¢byHKIHOHATBHOTO psina. PaBHOMepHas cxoammocTb. lIpu3HaK paBHOMEPHOH CXOAMMOCTH
Beiiepmrpacca.

PaBHOMepHass cxoaMMOCTh (DYHKIMOHAIBHOTO pPsAfa. TeopeMbl O HENPEpPHIBHOCTH CYMMBI
PaBHOMEPHO CXOJSIIECTOCS Psiia U O TOWICHHOM MHTETPUPOBaHUM M JU(pdHepeHIInpOBaHUN
(GyHKIHMOHANBHBIX paoB. Psx Makmopena st pynkiun arctg X.

Crenennsie psjabl. Teopema Abens. Paanyc cxoauMocTH.
Crenennsie psabl. Pannyc cxoqumoctu. CBONCTBA CTETIEHHBIX PSIIOB.

Pasnoxxenne ¢yaknuu B psa. Psng Teiinopa. HeobxommMoe W JIOCTaTOYHOE YCIIOBHS
pasnoxkumoct GpyHkiuu B psij Teitnopa. Psg Maknopena mis gpyakiun IN(1+ X) .

Pasznoxxenue pyHkuuu B creneHHoil pan. EnuncrBeHHocTs pasznoxkenus. Paaer Makiopena

s pyskmmit: cosX, (1+X)%.

JlocTatouHoe ycioBUE pa3iokuMocTH ¢GyHKuuMu B psa Teinmopa. Psaapl Maknopena amns
GbyHKIU: eX, sin X.
OproroHanbHble  cucteMbl  ¢QyHKUud. OOoOmenHslt psag  Dyppe. CxoaumocTthb

TPUTOHOMCTPHUYCCKUX PIAA0OB d)ypbe.

OpToroHanbHble CUCTEMBl TPUTOHOMETpHUECKUX (GYHKIUN. TpuroHomeTpuueckue psibl
®dypbe U1 YHKIMM, 3aJaHHBIX Ha OTPE3Ke [— I, |] U 1711 IEPUOANYECKUX PYHKINH.

Tpuronomerpuueckue psaasl Pypbe A1 YETHBIX U HEYeTHBIX (QyHKUuMi. Pa3noxenue B psn
dypre 1o cuHycaMm 1 KocuHycaM QyHKIi, 3a1anHbix Ha otpeske [0,1].

Bomnpocel Kk 3x3aMeHy (4eTBEPTHIi cemecTp)
[IpenMeT W OCHOBHBIE TIOHSTHUS TEOPUU BEPOSTHOCTEH (CiaydallHBIM OSKCIEPUMEHT,
MIPOCTPAHCTBO JIEMEHTAPHBIX UCXO0B, CIy4aiiHOE COOBITHE).

Onepanuu Haa CIy4alHBIME  coObITUSIMH. HecoBMmecTHble coObITHA. J[OCTOBEpHOE,
HEBO3MOKHOE, TTPOTHUBOITOJIOKHOE COOBITHSI.

CTaTI/ICTI/I‘-IeCKOC, KIIAaCCHUYCECKOEC U TCOMECTPUUCCKOC OIIPEACICHNEC BEPOATHOCTH.

AKCHOMBI TEOpUU BEpOSITHOCTEH. BeposTHOCTH MPOTHBOMOJIOKHOTO COOBITUS U PA3HOCTH
coObITH. TeopeMa cloKeHHsI BEpOSITHOCTEH.

VYcnoBHas BeposTHOCTh. HezaBucumocTs coObiTuii. Teopema yMHOKEHHS BEpOATHOCTEH.
ITonHast rpynmna coobITHL. @OpMyIIBI TOJTHON BEpOosSTHOCTH U baifeca.

HesaBucumsble ucneiranus. @opmyiia beprymim.

Crnyuaitnsle BennunHbl. OyHKIUA pacrpenencHus U e€ cBoiicTBa. BeposTHoCTh nonanaHus
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10.

11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

21.
22.

23.

24.
25.

26.

217.

CJIy4alHOM BEJIMYMHBI B UHTEPBAJL.

JluckpeTHass ciydaiiHas BeiduuuHa. Psg  pacrpeneneHuss M (QyHKIMS pacmpeeseHHs
JMCKPETHOM CITy4ailHON BEJIUYUHBI.

HenpepriBHas ciyvaitHas BenuunHa. [IOTHOCTH BepOSTHOCTH M (DYHKIUS pacHpeeeHUs
HENPEPBIBHOW CIIy4allHOW BEJIMYHUHBI.

MareMaTnueckoe 0KMIaHUE CIIy4alHON BEJIMYUHBI U €r0 CBOMCTBA.

Jucnepcus ciydaitHOM BeMUUHbI U €€ cBoiicTBa. CpeHEKBAIPaTUYHOE OTKIIOHEHUE.
buHOMMAIIBHBIN 3aKOH PACIPEACIICHUs], MATEMATUYECKOE 0KUAAHUE U TUCIICPCUSL.
3akoH pacnpenenenus [lyaccona, MaTeMaTH4eCKOE OKUAHUE U JUCTIEPCUSI.

PaBHOMEpHBII 3aKOH pacIpenesieHus], MIOTHOCTh BEPOATHOCTH, (DYHKIMS pacrpeneieHus,
MaTeMaTU4YeCKOe 0KUIAHUE U TUCIIEPCUSL.

IloxazaTenbHBIN 3aK0H pacnpeaciaCHus, MIOTHOCTb BEPOATHOCTH, (bYHKL[I/ISI pacapeaciicHus,
MAaTCMaTUUYCCKOC OKNJAaHHUC U JUCIICPCUA.

HopmanpHbiil 3aKOH pacripeiesieHns, MJIOTHOCTh BEPOATHOCTH, (YHKIHS pacrpeaeIeHHUs,
MaTeMaTU4YeCKOe 0KUIAHUE U TUCIIEPCUSL.

Cucrembl ciay4aiHbIX BenUYMH. DYHKIHS pacHpelesieHHus CUCTEMBbl ABYX CIy4alHBIX
BEJIMYMH U €€ CBOWUCTBA.

JIBymepHasi AMCKpETHas U HENpEepbIBHAS CilydaiiHas BeJMYMHA (MaTpHLla pacHpelesIeHus,
JIByMEpHasi INIOTHOCTb BEPOSITHOCTH).

YucnoBble XapaKTEPUCTHKU CHCTEMbl CIIydailHbIX BEJIMYMH (KOBapualus U Kod(hQUIMEHT
KOPPEJISALIHH).
[IpenensHbIE TEOPEMBI TEOPHH BEPOSTHOCTEH (Teopembl Yebbimera, bepuymm u JlsimyHoBa).

[IpeameT U OCHOBHBIC MOHITHS MaTEMAaTUYECKON CTAaTUCTUKU (TeHEpaJibHAsi COBOKYITHOCTD U
BBIOOPKA 3HAYECHUI CITYyYailHONW BEJIMYUHBI, BLIOOPOYHBII METO).

OO6mue TpeOoBaHUS K CTAaTHCTHUYECKUM OIEHKaM (HEeCMEMIEHHOCTh, 3(P(GEKTUBHOCTh U
COCTOSITENIHOCTD). O1ieHNBaHNe PYHKLINN paclpeaeeHusl.

OL[GHKI/I MAaTEMaTUYCCKOT'0 OXKUJAAHUA U JUCIICPCUU CHy‘IaI\/’IHOI\/’I BCJIMYHHBI.

JloBepUTENIbHBIM WHTEpBAI U JOBEpPUTENbHAs BEpOSTHOCTb. OOmIas cxema IMOCTPOEHUS
JIOBEpUTEIILHOTO MHTepBajia. JloBepuTenbHbIE MHTEPBAIbl AJIs MapaMeTpPOB HOPMaJIbHOTO
3aKOHA paclpeaeIeHusl.

ITpoBepka cratucTudeckux runore3 (omuoku 1 u 2 poja, ypoBeHb 3HAUUMOCTH U MOIIHOCTb
cTaTucTuyeckoro kpurepus). O01as cxemMa NpoOBEpKU CTaTUCTUYECKUX rumnores. Kpurepuit
IIupcona.

321,[[8.‘{8. perpeccuu. MeTtoa HauMEHBIITUX KBaaApaToB.

K 3aueramm sx3amMeHaM AOIMYCKAKOTCA CTYACHTHI, BBIIIOJHHUBIIUEC BCEC q)OpMI)I TCKYILICTO

KOHTpOJ’Iﬂ.HpI/I ciave 3a4€Ta, CTYACHT IMOJIY4acT JBa BOIIPOCA U3 NICPCUYHA, IPUBCACHHOT'O BBIIIC.

Bpemst moaroToBKM CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.
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3.2 CocTaB KOHTPOJIBHBIX PadoT

TunoBbIe BAPHAHTHI KOHTPOJLHOI padoThl Ne 1 (mepBblii cemecTp)

BAPUAHT 1
-2 0 T -1
1. A= . Haiitu: 2A" A—4A4 .
3 1
X, —3X, +4X; =5
2. HccnenoBath M peIMTh CUCTEMY YpaBHEHHH < 2X; + X, —3X; =1
X, +4X, =X, =—4
1 2 -3 7 7 1
3. Haiitu BA_l,ean A=/0 2 -2|,B=|-6 -4 -6].
31 5 9 3 15
BAPUAHT 2
1 -1 -1 T
1. A= Haitu: 2A~ — A" A
0 2
2%, =X, +X; =3
2. UccrnenoBaTh U pelINTh CUCTEMY YPaBHEHUH | X, +2X, +2X; =4.
X —3X, =Xy =—1
2 -3 0 -5 5 -4
3. Haiitu BA_l,eCJ'II/I A={1 -1 2|,B=|-4 5 -1].
-3 4 1 -9 12 3
TunoBblie BADHAHTHI KOHTPOJILHOM padoThl Ne 2 (epBblii ceMecTp)
BAPUAHT 1 BAPUAHT 2
1, lim (n—+v/n? + 2n) 1. limn(n2+n-+n2-n)
n—oo n—o0
o x2-3x+2 X2 -2x+1
2. im — > 2. im ———
X=1X® +2X° —x—2 X=>1x” 4+ X% -x-1
3 lim tg5X 3 lim VX + 2 —\/E
x—0 x2 +10x ' x>0 sin2x
. In(1+ xsin 2x —
s tim M ) s fim LTCosAX
x>0 1-C0S2X x>0 X _q
5. lim g 5 im sin zx
X—2 X —2 - ol X —1
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BAPHUAHT 3

. II (2 n n)3 BAPUAHT 4
e (n-1)2-(n+1)° L m 2= n)® - (2+n)?
rHoo 2+n 1-n
, lim X2 —4x+3 ( ) - )
' x>3 x3_927 > lim jﬁifliifi
. 2 Y —
. i ArCsin2x X2 2X" — X6
: T in 2X
x=>0X+1-1 3. Imts—3
. 0 X+
4 im In(1—sin 3x) x>0 1 ( ?)
: o e6% _q . im |n(1—4arcsm 2X)
X
. im sin 3x x>0 e -1
" xor tg5x s nx=In2
x—=2 2% _4
THIOBLIE BAPHAHTHI KOHTPOJLHO padoThINe 3 (IepBhlii ceMecTp)
BAPHUAHT 1
=3 2
3 sin®(3x° +5
1. y=5x tgﬁ+ ( ),HaﬁTHy’-?
VX + cos? x
2. y= th4x’ Haiitu y' - ?
3. y=c0Ss°5X, naitrudy- ?
3X+5
4. = , Haitu y" - ?
2X—3
X =Intgt d
5. 3, HaﬁTH—y -2
y =Cos°t dx
BAPUAHT 2
-3
44qx2  SINT(2C0SX
1. y:3x ctg x + ( ),HaﬁTI/Iy'-?
VX% +1Inx
2. y= Xcos3x Haittn y' - ?
3. y= HaﬁTH dy-?
4. y=X-InX, naiiru y" - ?
—1+1t?
5. t , Haf/'ITI/I—y -?
y=—— dx
V1+t?

33



BAPHUAHT 3

2x2 sin7x n C052 (2\/;)

1. y= 5 Haiitu y' - ?
X+In“ X
2
2. y=(sinx)* maittuy’-?
3. y:t923x uaiitu dy - ?
4. y= xe>X  naitru y"-?
X = tg(2e"
5. 9(e’) HaﬁTHd—y -?
=In(2t +1) dx
BAPUAHT 4
3 V192X
1. y=7"% cos(7x+5) +29— Haiitn y' - ?
X®+1
2. y =(cosX)* maitrny’-?

3. y=tg2 2X  maiitudy - ?

4, y=sinxe* waittuy”-?
=In(1+t?)
S. t Haiitn Y - ?
= dx
1+12

TUNOBbIC BADHAHTHI KOHTPOJILHOI paboThINe 4 (BTOPOM cemecTp)

Bapuanr 1 Bapuanr 2
X dx
1. j 1, j
O 2X+1 x2 +1
2% +3 5 J-3x+4dX
2 -[x3+2x X* + X
3 dx
3. I "~ 24sin X +cos x
4 +sin X cos X
6 5
4 IX+3 dx
4. j(2x+1)\/x+3dx - o\/m
-2
T T
5. _[(2x+3)sin2xdx 5. _[(3—2x)sm3xdx
0 0
o X
6. [ 6. [
1 X +5Xx 1 X +3X



Bapuanr 3 Bapmuanrt 4

V.4 2

£ cos x dx 1. '[xz X3 +1 dx
1. J.—4 0

s sin® x

n 5 5x+2

2x% +3x+1 -7 x7+5x +6x
2. [ dx
X' —X 3. -

3 jsinsxdx 1+ 3sin Xcos X + €0s? X

0
X=1)-+/Xx+4 dx
4, jx~3«/x+1dx ( )
-1

e
—_—,y O U1 —m —

In2 _ i 5
5. _[(3x+2)e‘x dx > 0(1 x)sin 2 &
0 —+00
' ] (x+3)(x+1) 4 X" —3X

TunoBblie BAPHMAHTLI KOHTPOJLHOM Pa0oTLING 5 (BTOPOIi cemecTp)

Bapuanr 1
1. z=arctg? ﬂ +2y?. Haiitu QQ
y X OX

2. z=x’Iny. Haiitu d? z.

0 —x?
3. H3MeHUuTh MOPSAA0K HHTETPUPOBAHUS: J. dx _[ f(x, y)dy.
a4 y2o

4. BbluucnuTh, Mepeis K NOISIPHBIM KOOPIUHATAM: J-J‘ VX + yZdxdy,
D

rae D:{x? +y? <R?,x20,y >0},

5. Bpruncnutk 00bEM TENA, OTPAaHUYEHHOTO TOBEPXHOCTSMU:
Z=x>+y% x+y=4,x=0,y=0,z=0.

Bapuant 2
1. Z:X-e§+2y3.HaI\/'ITI/I @1@
OX  OX
X =t*, .
u
2. u=tg(x2+y2+zz), y=Int, —=2
. dt
z=t-3,
1 V2-x?
3. H3MeHuTh MopsI0K HHTETPUPOBAHUS: _[ dx J. f(x,y)dy.
0 X

4. BbIYHCIHTS, IEPEiIs K MOISPHBIM KOOPAMHATAM: .”. xdxdy ,
D



rIe D:{x2+y2§4,x20,y2—x}.

. 2
5. Bbraucnutk 00bEM TeNIa, OTPAHMYCHHOTO MOBEPXHOCTIMHU: Z =2—X, Y~ = 2X,

Xx=2,2=0.

Bapuant 3
1 0z oz
1. z=tg? +— . Haittu —, —
g (%) y® OX  OX
2. z=y?sinx.Haiitu d” z.
0 e
3. H3MeHUTH MOPAIOK HHTETPUPOBAHUS: '[ dx I f(x, y)dy.
a2 52
. dxdy
4. BBIYUCIHTE, TIEPEN/IA K MOJSPHBIM KOOPIHHATAM: J] — s
5 (X +Yy%)

riae D:{l§x2+y2§4,y20}.

5. Broruuciauth 005EM Tea, OI'pPaHUYCHHOT'O MOBECPXHOCTIMHU: Z = X2, X+y= 1, X= 0 ,
y=0, z=0.

Bapuanr 4

X .
1. z=xIny+= . Haiitu d z.

x=t*
2. U=cos (x2 +y? +zz), y =te', d_u:?
z =Int, at
1 2-x
3. H3MeHuTh Mops0K HHTETPUPOBAHUS: J. dx j f(x, y)dy.
0 X3

4. BbluucnuTh, Mepeis K NOISIPHBIM KOOPIUHATAM: J-J' arctg y dxdy ,
X
D

rae D:{x2+y2 Sl,xso,yZX}.

. 2 2 2
5. Beruucinute 00bEM TENa, OrPaHUYEHHOr0 MoBepxHocTAMu: Z = X" + Y, Yy = X",

y=1 z=0.
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TunoBbie BADHAHTLI KOHTPOJLHOI pPadoTLINe 6 (TpeTHii ceMecTp)

BAPUAHT 1
1. y' —y=e"sinx
y2
2. xy'=2yIn =, =e
y'=2yin-7. ¥

3. Y'(y-D-2(y)* =0

3
-=X

4. 4y" +16y' +15y = 4e 2

5. y"+9y=cos*3x

BAPUAHT 2

1. y'+¥:sinx, y(7) =1

y
2. Xy'—y=xeX

3 2yy" =1+ (y')?
4. yn_yZSeX

5. y'+4y=

cos? X

BAPUAHT 3
. . 2X2 4yt —xy
: X
2.
(3x%y? + 2x+3)dx + (2x3y +3y?)dy =0
=0
yx=0
3. y”+y’tgx=L
COS X
4. yrr+yl:X2
3x
5. y"'—6y +9y=
X+1
BAPUAHT 4
' y 2
1. +——+Xx° =0, =1
y X+1 yX:O
5 y,:x+y
X=y

3 2Xyry”:(yr)2 1
4. y"+2y'+5y=-2sin X

5. y"+9y =

sin 3x
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TunoBbie BADHAHTHLI KOHTPOJLHOI padoTLINe 7 (TpeTHii ceMecTp)

BAPHUAHT 1
HccenenoBars Ha CXOAUMOCTD PsIIbIL:

©2n? +n+1

1. 3 .
n=13n°~ +n-1
© 1
2. —
n=1n~ +1Inn
3 3 1
S nhn?n
4, Z( Ht
n? +lO
5. HaiiTu uaTepBall CXOAUMOCTH psijia
i (x+4)"
BAPUAHT 2

HcenenoBars Ha CXOAUMOCTD PSJIBIL:
2

3L

n=t\ N 2"
> 1
2. -
0 5n
3. —
n=1 n!
A x.sinn
' 2
5 Halitn nHTEpBaN CXOQUMOCTH psia
2n
i (_1) n+1 X
n=1

BAPHUAHT 3
HcenenoBars Ha CXOAUMOCTD PSJIBL:
2
< 6n
1. 2= :
n=19n° +6n -8
> 1
2. 2 o
n=1 N4
> In%n
3.
n=2 N
1
4. ( 1) n+
Z 2n+3°
S. Haiitu unTepBas cxoIuMoCTH psiaa
i n(x +1)"
n=1 4"
BAPUAHT 4

HccnenoBaTh Ha CXOOUMOCTD pAAbI:

1. i(\/n2+2n+4—\/n2+n+3)-

n=1
>
2. _
n= 22
n 1l
3. Z arcsin” =
n
1
4, "
z In n
S. Halitn nHTEpBan cCX0QUMOCTH pslia
(X _ 3) 2n—1

i (_1) n-1

n:l n'16n
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THnoBbie BAPHAHTLI KOHTPOJLHOI Pa0oTLING 8 (UeTBEPTHII ceMecTp)

Bapmuanr 1

1. 13 xonosel B 36 KapT Haynavdy U3BJICKAIOT TPU KapThl. HailTu BeposSTHOCTH TOTO, 4TO OyAeT
BBIHYT OJIUH TY3.

2. JIBa cTpeinka, sl KOTOPbIX BEPOSATHOCTH ITPOMAXa B MHUILIEHb PaBHBI COOTBETCTBEHHO 0.1 n
0.2, mpou3BOAAT 1O OAHOMY BBICTpeny. OnpeneuTh BEPOSITHOCTh XOTSI ObI OJHOTO MOTA/IaHus B
MHILEHb.

3. UmeroTcs aBe maptuu uzaeauii mo 15 u 20 mTyk, npuuéM B KaXKJ10M MapTUH JIBA U3IETIUS -
OpaxoBanHble. M3aenue, B3sTOC Hay1auy U3 MEPBOM MAPTUH, IEPEIIOKEHO BO BTOPYIO, M1OCIIE
4ero BEIOMpAETCs Hayaady u3jaeie u3 BTopoit maptun. ONpeaeuTh BEPOSITHOCT U3BICUCHHS
OpaKOBaHHOTO U3JIEIUS U3 BTOPOU MApTHUH.

4. OnpenenuTh BEPOSTHOCTb TOTO, YTO HOMEP MEPBOI BCTPETUBLIEHCS aBTOMAIINHBI HE
COJEPKUT HUPPHI LIECTb.

Bapuanr 2

1. B xonozae 36 xapt uetrblpéx macteid. [locne u3BnedeHus: U BO3BpaIlleHUs OJHOW KapThl KOJIOa
MePEeMEIITNBACTCS M CHOBA M3BJIEKAETCs OHa KapTa. OmnpeenTh BEpOITHOCTh TOTO, 4TO 00¢
KapThl OJTHON MacTH.

2. Ilo camonéry npou3BOAAT TPU OMHOYHBIX BBICTpEa. BeposTHOCT NonaiaHus Npu NepBoM
BbIcTpene paBHa 0.4, npu BropoM -0.5, mpu tpetbem -0.7. [[nst mopaxkenus camonéra
HE00X0/IMMO He MeHee JIByX nonajanuil. Hailtu BeposTHOCTb mopakeHus: caMoiéTa.

3. /IBa cTpenka A u B moouyep&nHo CTpemsfoT B MUIIEHB 10 IEPBOTO MOMaJaHus, HO He Oonee
JBYX pa3 Kaxblid. BeposTHOCTH monaganus npu oJHoM BeicTpene ast A pasra 0,8, mis B —0,6.
[TepBblii cTpenok onpeaensercs KpeOueM: KuaaeTcs MOHETa U, €CIIH BINAIaeT repd, TO IepBbIM
crpenser A, eciu tudpa, To B.

B pesynbrare cTpenb0bl BeMrpan crpenok B. KakoBa BeposiTHOCTh, YTO OH CTPEJIST IEPBHIM?

4. TexHu4eckasi cucTeMa COCTOMT U3 IATH y3JI0B. BeposTHOCTh HapylieHHs pexuMa padoThl
JUTst Kaxkioro y3ia paBHa 0,2. HaliTu BepoSTHOCTH BbIXOJ]a U3 CTPOSI 3TOM CUCTEMBI, €CIIN AJIs
ATOTO JIOJKEH HapyLIUThCS PEXUM pabOThl HE MEHEe UeM B TPEX y3iax.

TunoBoii BApMAHT KOHTPOJILHOI PA00THING 9 (UeTBEPTHII ceMecTp)

1. BeposaTHOCTS MpOMaxa 1Mo MUILIEHK B KaXKIOM U3 IBYX HE3aBHCHMBIX BBICTPENIOB paBHa 0. 1.
[TocTpouTh psiz pacrpeesieHus CIIy4ailHOM BEJIMUMHEI & - YMCIa TOTMaIaHui 110 MUIIICHHU.

2. lan psia pacnpeesieHus JUCKPETHOM cllydyaiiHOM BETUYMHBI &!

Xi -1 0 2 3

P; 0.1 0.2 0.4 Ps

Beruncnute P,, ME, DE. Ioctpouts rpaduk F(X).

3.HenpepeiBHas ciydaiiHas BeIMYWHA 3a/1aHa IIOTHOCTHIO BepositHocTh f(X) cienyrormero
BUIOA

0,x<0
=2, 0<x<2
A)=|— UL A=
1
0,x>2 Haiite A, ME. DE. F(x). BepoatrocTs P(-1<E<1.5).

4. CnyvaifHble BeTMYUHBI § U 1|HE3aBHCUMBIC C M3BECTHBIMU YHCIOBBIMU XapaKTEPUCTUKAMHU.
ME=2, DE=0.2; Mn=3, Dn=0.4.Cnyuaiinas Benuunna 1=5£-3n. Haittu Mt u Dr.


http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E
http://ru.wikipedia.org/wiki/%CE%9E

3.3Coaepxanue pacuéTHo-Tpaduyecknx pador

Coaep:xauue PI'PNe 1 (BTOpOIi cemecTp)

HccnenoBaTh GyHKIMIO OJHON EPEMEHHOM U MOCTPOUTH €€ TpaduK.
Boruncnuth npezen, ucnoiab3ys npasuio Jlonurans.

Berauciuts miomank miockoit oomactu B JICK.

Breraucnurts mwomans miockoi ooiactu B IICK.

Brruucnuts aymHy a1yru miockoi kpusoit B [ICK.

Brraucnuts ;JMHY 1yrv III0OCKOM KPUBOM, 3aJIaHHON MapamMeTPUUYECKH.
Boruncnuth 00beM Tena BpalieHus..

HccnenoBath Ha SKcTpeMyM GYHKIUIO ABYX MEPEMEHHBIX.

© oo N Ok wd PR

Haiitn naubonbiiee 1 HauMeHblee 3HaYEHUS (PYHKIUU BYX MEPEMEHHBIX B O0JIACTH,
OTrpaHUYCHHOM 3aJaHHBIMU JIUHUSMH.

Conep:xkanue PI'PNe 2 (Tpernii cemecTp)

1. Pa3noxuth GYHKUIHUIO B CTETIEHHOHN PsI.

2. PaznoxeHHeM MOABIHTErPaTbHOW (PYHKIMH B CTEMEHHOW PsAJl BBIUYUCIUTH WHTETPAT C
YKa3aHHOM TOYHOCTBIO.

3. Paznoxute ¢pynkuuio B pag Pypbe Ha 3agaHHOM oTpeske. IlocTpouts rpaguk cymMMel
pana Oypoe.

4. Pa3noxuTh 3aJaHHYI0 (YHKIHUIO B psn 1Mo cuHycam (kocuHycam). IlocTpouts rpadux
CYMMBI psJa.

Coaep:xxkauue PI'PNe 3 (ueTBEPTLII ceMecTp)

L. ITo BeIOOpKE 3HAUEHUI cly4yaiiHOM BeTUYUHBI 00bEMa N = 50 yucen:

1) mpoBecTH rpyNIUPOBKY JAaHHBIX C YHCIOM MHTEPBAJIOB, PaBHBIM 0

2) HOCTPOUTDH THCTOTPaAMMY;

3) HailTh BBIOOPOUYHYIO (PYHKIIMIO paCIPEENICHUs U IOCTPOUTH €€ rpaduK;
4) HallTH TOYEUYHBIE OLIEHKH MaTEMaTUYECKOI0 OXKHUIaHUS U AUCIIEPCUH;

5) Ha ocHOBaHMHM KpuTepus coraacus [IupcoHa MpoBepUTH TUIIOTE3y O HOPMATHEHOM
pacnpeneNeHn TeHepalbHON COBOKYITHOCTH;

6) HaUTH JOBCPUTCIBHBIC HHTCPBAJIBI AJII MATEMATHUYICCKOI'0 OKUAAHUA U
CPCAHCKBAAPATHUYICCKOTI'O OTKJIIOHCHUA C ﬂOBepHTCHLHOﬁ BCPOATHOCTBIO 0,95

II. ITo rpynnupoBaHHOM BHIOOPKE 3HAYEHUH CUCTEMBI CiTydailHbIX Benu4uH (X, Y) 00béMa
n =200 map yucen:

1) HaliTh ToueuHbIe OLIEHKN MaTeMaTHdeckux oxxkuganuit MX u MY, mucnepcuit DX u DY u

ko3 dunuenta koppensiuu r(X,Y);

2) HaliTH BBIOOPOYHYIO (DYHKIHMIO JIMHEHHOM perpeccuu Y Ha X U TOCTPOUTH €€ rpaduk;

3) HaliTH OLIEHKH YCIOBHBIX MaTeMaTHUYCCKUX OkuaaHuid M [Y|X =X, ]Ha OCHOBAHHUU BBIOOPKH
Y 110 YPaBHEHUIO BBIOOPOYHOH (PYHKITUH PETPECCUU B CPABHUTH MOTyUYCHHBIC 3HAUCHHS.

4. MeTtoanyeckue MaTepHasbl JJsl omnpelej]eHUs] NMPOLEAYP OLeHUBAHUS 3HAHMIA,
YMeHMi, HaBBIKOB M (MJIM) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIMX ITAlbI
(opMupoBanus KOMIeETEHIH.

[IpomexxyTouHasi arrecTanmus MO JUCHUIUIMHE TIPOBOIAWTCS B COOTBETCTBHH C

tpeboBanusimu CTII
CTO CIIoI' TU(TY) 016-2015. KC YKB/. [opsigok mpoBeneHUs 3a9€TOB U 9K3aMEHOB.
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