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Pabouasi nporpamma aucrummansl B1.B.JIB.08.02 Annpokcumanys dieMenTton
(pyHKIIMOHANIBHBIX TMPOCTPAHCTB COCTABIICHA B COOTBETCTBHH C denepalbibim
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Jlynenko E.B., n.-p. o.H., xanu. Tex.H. npodeccop Ka(eapbl KOMITLIOTEPHBIX
TexHoyorui u cucrem Ky6aHckoro rocy[apcTBeHHOr0 arpapHoro YHUBEpPCUTETA




1 Hesn v 3a7aum U3y4YeHUs JUCHUMILIHHBI (MOXYJISA)
1.1 llean ocBOeHUSI TUCHHUILIHHDI
CdopmupoBaTh y CTYIEHTOB MPEACTABICHHUS O COBPEMEHHBIX IMOAXOAaX K TOHITHIO
pEIICHUS ONePaTOPHBIX U AU depeHITNATBHBIX YpaBHEHUH B QYHKIIMOHAIBHBIX MPOCTPAHCTBAX,

IMOCTPOCHUIO X NTUCKPETHBIX AHAJIOT'OB, 4 TAKXKE O YMCJIICHHBIX METOJaX PCIICHUA TaKUX 3aJa4 Ha
OBM.

1.2 3apaun JUCHUIIMHBI
[TokazaTh €CTECTBEHHOCTh MOHATHS 0000IIEHHOTO pemeHus auddepeHIuanbHbIX 3a/1ad,
MOJACIUPYIOITUX (PU3NUECKHE MPOIECCHI ¢ HETIAIKUMHU JaHHBIMH, KOTJa KJIACCUYECKOE pelIeHUe
MOXXET HE CyIIecTBOBaTh. I[IpukiagHas 3amada Kypca — O3HAKOMJICGHHE CTYACHTOB C
BapUAIlMOHHBIMU M TPOCKIIMOHHBIMH METOJAMH IOCTPOCHHS JHUCKPETHBIX MOJEIICH OCHOBHBIX
muddepeHIMaTbHBIX 33]]a9 B YACTHBIX ITPOU3BOIHBIX.

1.3 MecTo aucuuiuinHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucuumuinHa 1o BbIOOPY «ANIPOKCUMALIUS 3JIEMEHTOB (DYHKIIMOHAJIBHBIX MPOCTPAHCTBY
OTHOCHUTCSI K 4YacTH, (popMupyemoill ydacTHUKaMU 0Opa3oBaTeibHbIX OTHOIIeHUH bioka 1
"ucuumuinHbl (Moaysn)" yuyeOHOro IjIaHa, SBISIOIErocs cTpykTypHbiM snementoM OOIT BO
1o npodmito «BerauciaurenbHble, IPOrpaMMHbIe, HH()OPMAIIMOHHBIE CUCTEMbI U KOMIIbIOTEPHBIE
TexHOJIOrun». CTYIEHThl TOJDKHBI OBITh I'OTOBBI MCIIOJIb30BaTh IMOJIyYE€HHBIE B 3TOH objacTu
3HaHUS, KaK MpU U3YYECHUM CMEXHBIX JUCLHUIUIMH, TaK U B MPO(ECCHOHAIBHON NeATEITbHOCTH.
JU1sl TOTHOLIEHHOTO TIOHUMAaHHUs CIIEUAILHOTO Kypca HEOOXOAMMbI 3HaHUS, YMEHUS U HaBBIKH,
3aJI0KCHHbIE B Kypcax MaTeMaTHYeCKOro aHalIW3a, JIMHEHHOH anreOpbl, (QYHKIIMOHAIBLHOTO
aHanmm3a, nudepeHIuanbHbIX YpaBHEHUH, YpaBHEHUI B YaCTHBIX MPOM3BOJIHBIX, TUCIHIUIMH
CrenyaIn3aym.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

WN3ydyenne paHHONW y4yeOHOM JAMCUMIUIMHBI HampaBiIeHO Ha (OPMUPOBAHUE Y
oOyyaromuxcst komnereniuu [1K-3.

KOI[ 1 HAMMCHOBAHUC I/IHI[I/IKaTOpa* JOCTHIKCHUA PGSyJ’ILTaTLI O6y‘IeHI/I$I 110 JTUCIUITJIMHE
KOMIICTCHIINH

IK-3 Crioco0eH MaTeMaTUYECKU KOPPCEKTHO CTABUTh CCTCCTBCHHOHAYYHBIC 3a/1a4, 3HAHNUEC [TIOCTAHOBOK
KIJIACCUYECKUX 3aJa4 MaTEMAaTUuKHUu
IK-3.1 JeMoHCcTpHpyeT HaBLIKM | 3HaAET onpeaeIeHus KJIACCUYECKUX u
JI0Ka3aTebCTBA TEOPEM CYLIECTBOBAHHMA W | OOOOIICHHBIX  pEIICHWH, BapHallMOHHBIE U
CAUHCTBCHHOCTH PpCIICHUA  KJIIACCHUYCCKUX MNPOCKOHUOHHBIC METOJAbI YHCIICHHOI'O pPCHICHUA

3aJa4  JIMHEWHOW  anreOpbl,  TEOPHH | KJIACCHYECKHX 3a/1a4 MaTeMaTHUYECKON (H3HKH.
OOBIKHOBEHHBIX nuddepeHnnanbhbIX | Ymeer CBOJUTH DJUITMITUYECKUE KPAeBbIE 3a7a4u
YPAaBHGHMH M TEOPMM  YPaBHEGHMH | jyi1  CaMOCONPSKEHHOrO  omeparopa K
MaTeMaTHIeCKON HU3UKU BAPHALMOHHEIM 33/1a4aM

Bnageer TeXHUKON HCCIENOBaHUS Ha MUHUMYM
KBaJIpaTUYHOTO (YHKI[MOHAJa B YHEPreTUYECKOM
pocTpaHcTBe AU depeHnanbHOro onepaTopa.

[K-3.2 JemoHcTpupyeT HaBBIKK | 3HAET MOHAITUE YCTOMYMBOCTH PEIICHUS KPaeBOM
JOKa3aTCJIbCTB YCTOI;'I‘II/IBOCTI/I peH.IeHI/If/i 3aaa4yn 110 CBO60,Z[HOMy qneHy
mudhepeHnmranbHbIX 32124 B KIACCHYECKOH U | T GepeHInaIbHOr0 ypaBHEHHS U [0 CBOOOIHBIM
0000IEHHOM TOCTAaHOBKAX YJIeHaM B KPaeBbIX YCIOBHSIX.

YMmeer orieHUBaTh HOPMbI OOOOIIEHHBIX PELICHHH
KJIAaCCHUYECKHUX TU(QepeHIMaIbHbIX 3a/1a4 Yepes3
HOPMBbI CBOOOTHBIX YJICHOB.

Baaneer TeXxHUKOHN OIleHUBaHUSI HOPM (PYHKITUH B
npoctpanctBax C.JI. Cobonena.




Kox n HanmeHOBaHNE HHANKATOPA™ JOCTHKCHHS Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

KOMIICTCHIIH
IK-3.3 JleMoHCTpUpYyeT HaBbIKM | 3HAGT O BBIYUCIUTEIBHOW HEYCTOMYHUBOCTH
HCCIE0BaHUA BBIYMCIIUTEIIBHOM | orepalyu YMCcIeHHoOro uddepeHmpoBanus
YCTOMYMBOCTH  pEIIeHHH  anrebpauteckuX [ yyeer paspaGaTblBaTh UMCICHHBIE METOABI M
CHCTEM n JUCKPETHBIX aHaJIOIrOB

QITOPUTMBI, PEATU30BLIBATh ATH AITOPUTMBI Ha
SI3BIKE MPOrPAMMHPOBAHUS BBICOKOTO YPOBHS
Bianeer MeTonamu wcciea0BaHUs KOPPEKTHOCTH
muddepeHIMATBHBIX 33/a4, KaK B KJIACCHYECKOH,
TaK U B 0000IIEHHON TOCTaHOBKAX

Pe3ynbratel 00y4eHHs 1O JUCHHUIUIMHE JOCTHTAIOTCA B PaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENILHON PabOThl 00YJaIOIINXCSl B COOTBETCTBHH C YTBEPKJICHHBIM
y4e€OHBIM TIITAHOM.

NuaukaTtopsl  TOCTHDKEHUS  KOMICTCHIIMA  CYUTAIOTCS  CHOPMUPOBAHHBIMH  TIPU
JIOCTH)KECHUH COOTBETCTBYIOIIMX UM PE3yJIbTaTOB O0OYUCHHUSI.

mudhepeHInaTBHBIX 3a1ad

2. CTpyKTYypa M coepxkaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT

Obmas Tpy10EMKOCTh AUCHUIUIMHBI COCTaBIsACT 2 3a4. el. (72 yaca), X pacupeesieHue
10 BUAaM paboT MPEACTABICHO B TaOIHIIE

(052 cmyoenmos OPO)
Bun yuebnoii pabotbl Bcero Cemectpsl
4acoB (dachrn)
8
KonTtakTHas padora, B TOM YHcJjIe:
AYyIUTOpHBIE 3aHATHS (BCEro): 30 30
3aHATHSA JIEKIIUOHHOI'O THUIIA 10 10
JlabopaTopHbIe 3aHATHS 20 20
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI) ) )
Nuas koHTaKTHas1 padora: 4,2 4,2
KonTpons camoctositensHoi padoTsl (KCP) 4 4
ITpomexyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTeIbHAsi paboTa, B TOM YHCJIe: 37,8 |378
Kypcosast pabota - -
ITpopaboTka yuebHOro (TeOpeTUYeCcKoro) MaTepuana 20 20
BrimonnHeHne WHAMBH YA IbHBIX 3aJJaHAH (TTOATOTOBKA 12 12
coOOLIeHUH, Tpe3eHTaluil)
Pedepar - -
[ToaroroBka K TEKylemy KOHTPOJIIO
KonTpoJisb:
ITonroToBka K 9K3aMeHy
OO0mas Tpy10eMKOCTh Jac. 72 72
::{;:’;:HCJ’IC KOHTAKTHas 34’2 34’2
3a4. e[ 2 2

2.2 ConepxxaHue QM CUUILTHHBI
Pacripenenienre BUIOB yueOHOM paOOThI M X TPYJOSMKOCTH TI0 pa3JieiiaM JUCIHILTAHBL.
Pa3nensl (TeMbl) TMCHMIUIMHBI, U3ydaeMble B 8 cemectpe (ounas ghopma obyuenust)




KonnuecTso uacos
Bueayaut
Ne HaumenoBanwue pa3aenoB (Tem) Aymaropuas opHas
Bcero pabota
pabora
JI 113 JIP CPC

[IpocTpancTBa GpyHKIMNA, HHTETPUPYEMBIX 110 Jlebery.

1. [TomHOTa 3THUX MTPOCTPAHCTB, X BCIOY IJIOTHBIC 7 1 i} 2 4
[IOAIIPOCTPAHCTBA.
O06001IeHHbBIE TPOU3BOIHBIC. baHaxOBBI U

2. |runb6eproBsl npoctpanctsa C.J1.CoGoesa. 14 2 i 4 8
Knaccuyeckne u 00001eHHBIE pEIIeHHUs KPAeBBIX

3. 3a1a4 U1 SJUIMIITHYECKOTO YPaBHEHUS. 14 2 ) 4 8
BapuanuonHnas 3aaya Jyisi KBaapaTUYHOTO

a. (GyHKIIMOHAJIA B THJILOEPTOBOM IMPOCTPAHCTBE, METO/T 14 2 ; 4 8
Putna.
BapuannoHHble 1 MPOEKIMOHHBIE METO/IbI PEILICHUS

5 |ONEpaTOPHBIX ypaBHEHUH U nU(PepeHINATbHBIX 13 | 2 i 4 7
3ajJ1a4.
[IpenensHO MIOTHBIE TOCIEIOBATEIBHOCTH
noanpocTpadcTB B mpoctpancTBax C.JI.Cobosena.

6. Metoanl Putna u ["anepkrna pemenus 58 1 } 2 2,8
nuddepeHIMaIbHBIX 3a7a4.
HUTOI'O no pasdenam oucyuniurvl 67,8 | 10 - 20 37,8
KonTtpons camocrosrensHoi padbotsl (KCP) 4
IIpomexxyrounas arrecranus (MKP) 0,2
[ToArOTOBKA K TEKYIEMY KOHTPOITIO
OO01mast TPYAOEMKOCTh 10 TUCIIAIUIHHE 12

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

2.3 Coaep:xanue pa3iesioB (TeM) TUCHUTIIHHBI
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA

dopma
HanmenoBanue
No Coneprxanne pasnena (TeMbl) TEKYIIETO
paszzena (TeMbl)
KOHTPOJIS
1 2 3 4
1. [TpoctpancTtBa  (yHKIMii, wuHTErpUpyembix mo|JIP:
JleGery. CBoiicTBa nunTerpana Jledera: noctatounsie| Texymmit
CJIOBHSI MHTETPUPYEMOCTH, TEOPEMBI O IIPEJEIIEHOM [KOHTPOJIb
[IpoctpancTBa Y pPHpYy » TeOp el P
yHii nepexojie, 3aMeHa NepeMeHHbIX, Teopema Dydounu,|ycBoeHus
yH ’ abconoTHAs HenmpepbIBHOCTh MHTerpana JleOera, TeopeTH4eckoro
UHTETPUPYEMBIX  T10
HENpPEpPhIBHOCTL B CPEIHEM  MHTErpUpPYEMBbIX MaTepuasa
JleGery.  Ilomnota . .
¢bynkuuii, wuHTerpan Jlebera TO  TIAJAKOH|MPOBOAMTCS MO
3TUX  MPOCTPAHCTB,
TUIEPIIOBEPXHOCTH. oTyeTam
UX BCIOJly IUIOTHBIE .
HOAMPOCTPAHCTEA VYcpeaHeHne HMHTErpUpyeMbIX (QYHKUMNA:  SAPO|CTYACHTOB O MX
pocp " |ycpenHeHus, omnepauus YCpPEIHEHUs, TJaJIKOCTbh|PEIICHUIX
YCPEIHEHHBIX GbyHKUINH, CXOAMMOCTh K|3a/1a4, IPUMEPHI
ycpenHsaeMbIM (QYHKIMSIM B MHTETpaJIbHBIX HOPMaX.| KOTOPBIX




[TnotHOCTE  OeckoHeuHO  AM(hEpPEHITUPYESMBIX
(UHUTHBIX byHKIMI B IIPOCTPAHCTBAX
UHTETPUPYEMBIX ()YHKITHIA.

MHuoromepHass ¢opMmyia HHTETPHUPOBAHUS IO
YacTsiM, €€ JKBHUBaJICHTHOCTh ¢opmyne [aycca-
OcTtporpaackoro.

IMPUBCACHBL
HUWXKCE.

O00011IeHHBIE
MIPOU3BOJIHBIC,

MPOCTPAHCTBA
C.JI.CobOoieBa.

Mmuoromepnasi ¢opMmyna HHTETPUPOBAHHS IO
4acTsM, €€ OHKBHUBAJICHTHOCTh ¢opmyne [aycca-
Octporpaackoro. OmnpeneneHue W HpoCTEHIIUE

CBOMCTBA 0000IIEHHBIX MIPOU3BOJHBIX:
EnMHCTBEHHOCTh, HE3aBUCUMOCTh OT IOpAJKA
g epeHpoBanus, IIOCJIEZI0BATEIBHOE

muddepennupoBanne. [Ipumepbl  0000IIEHHBIX
npou3BoaHBIX B mpocTpancTax C.JI. Cobonena.
OO06o01IeHHbIE  MPOM3BOAHBIE M yCpEIHEHUs
(GyHKUIMA:  TepecTaHOBOYHOCTh  OMEpaluil U
CXOJMMOCTh B MHTETPAIbHBIX HOPMaX MPOU3BOIHBIX
OT YycpeaHeHuW K OOOOIIEHHBIM MPOU3BOIHBIM
ycpenHseMoi QyHKINU.

CBs13b 0000IICHHBIX MIPOU3BOIHBIX c
KOHEYHOPA3HOCTHBIMH OTHOIIEHUSIMU: CXOJUMOCTh
pPa3sHOCTHBIX ~ OTHOWIEHWH K  00OOIICHHBIM

MIPOU3BOTHBIM, JIOCTaTOYHOE yCIIOBUE
CyIIIECTBOBaHUS epBoit 000011IeHHOM
MPOU3BOHOM.

CobosieBcke  MPOCTPAHCTBA  CO  CKAISAPHBIM
OPOM3BEACHUEM UM UX CBOHCTBAa: IOJHOTA,
CXOAMMOCTh  yCpPEOHEHWd B  TOJ00JIACTH,
MHBapUAHTHOCTh TIPM HEBBIPOXKIEHHOW 3aMeHe
MIEPEMEHHBIX.

Teopembl 0 mnponokeHuH. [IIOTHOCTH TNTAKUX
¢ynkuii B npoctpanctBax C.JI. Cobonesa.

Cnen QyHKIMM Ha TIaJKOH TMIEPIOBEPXHOCTH.
CaolicTBa cnenoB: (GopMysia HHTEIPUPOBAHUS IO
yacTssM Juist  QyHkumit w3 mpocrpancts  C.JL
Cobouesa. HenpepsiBHOCTB ClIeZIOB npu
napajieIbHOM TIEPeHOCe TTOBEPXHOCTH. TeopeMbl 0
KOMITAKTHOCTH ~ BiOkeHU#l  mpoctpancts  C.JL
CoboneBa B  NIPOCTPAHCTBA  MHTEIPUPYEMBIX
GbyHKLIN.

OKBUBAJICHTHbIE HOpPMBI B mpocTtpancTBax C.JI.
CoboneBa. HenpepblBHOCT, W HeNpepbIBHAS
nuddepeHrpyeMocTs GYHKIMA U3 TPOCTPAHCTB
CJI.  CoGoneBa.  Teopembl  BIOXEHHS B
POCTPAHCTBA TTAKUX (PYHKITHIA.

JIP:

Texymmun
KOHTPOJIb
YCBOEHUSA
TEOPETUYECKOIO
Marepuana
IIPOBOAMTCS 110
oTyeraM
CTYICHTOB O UX
peLICHUAX
3aJ1a4, IpUMeEpBI
KOTOPBIX
IIPUBEICHBI
HUXKE.

Kaccuueckue
000011IeHHBIE

u

peICHUA KpacBbIX

3aaa4
QJIIHIITUYCCKOI'O
YpaBHCHHA.

TUTS

MaremaTrueckasi MOJIENIb PaBHOBECHUS MEMOpaHHBI.
Knaccudeckue n 0000IIEHHBIE PELICHUS KpaeBbIX
3a7ad JUIsl DIUTMNTHYECKOTO YPAaBHEHHS BTOPOTO
nopska. KoppekTHOCTh 3THX 33/1a4 B 0000IIeHHON
IIOCTAHOBKE B CIlydyae  CaMOCOIPSHKEHHOTO
TuddepeHIaIbLHOro onepaTopa.

CryneHueckuit
JIOKJIAJT O
MOJIEITH
paBHOBECHS
MeMOpaHBbI ¢
MaKCHMaJIbHO
AKTUBHBIM
Y4acTHEM BCEX
YJICHOB TPYIIIIBI




B 00CYXKIEHUHU
MOJCIIH.
4, Bapuanuonnas  3amaya s kBagpatudyHoro|JIP:
¢ynkunonana B ruwib0eproBoM mpoctpaHcTBe.| Tekymuit
Meron Purtna mnocTpoeHus MUHUMHU3UPYIOUIEH [KOHTPOJIb
IIOCJIEI0BATEIILHOCTH. YCBOEHHUS
Bapuanunonnas 3anauda TEOPETUIECKOr0
inie:e KBaJIpaTUYHOTO MaTcpuaila
¢dyHKIHOHANA B IIPOBOJUTCS 110
THI0EpPTOBOM oTyeraMm
IIPOCTPAaHCTBE, METOO CTYIAEHTOB O UX
Purua. peLeHHsIX
3aJ1a4, IpUMEpPBI
KOTOPBIX
IIPUBEICHBI
HUXKE.

5. Bapuamuonnoe J10KazaTelbCTBO  pa3pemuMocTs|JIP:

KpaeBbIX 3aJauy B 000O0IIEHHOM mocTaHOBKe uis|Texyimui

CaMOCONPSKEHHOT0 JUIMIITUYECKOTO OIIEPATOpPa.  (KOHTPOJIb

BapuanoHHblii MeTOJ MNOCTPOEHUS Pa3HOCTHBIX|yCBOEHUS

CXEM JJIS DJUIMIITUYECKUX KpaeBbIX 3a1ad. [ Ipumeprl|TeopeTndeckoro

IIPEACIIBHO IJIOTHBIX II0CJIEIOBATEIBHOCTEV | MaTepraa

KOHEYHOMEPHBIX ITOANPOCTPAHCTB B IPOCTPAHCTBAX [[[POBOAUTCS 110
BapuauuonHere CJI. CoboneBa. IloHsITHE O METOAE KOHEYHBIX|OTUETAM
TPOCKIHOHHRIC JJIEMEHTOB. CTYIECHTOB O UX
METOMBE PEIICHHIAIN foron Prrua st OIEPAaTOPHOr0 YPaBHEHUS B peLIeHuAX
OIIEpaTOPHBIX
ypaBsCHi " I'MJIL0EPTOBOM IIPOCTPAHCTBE. DHEPIeTUUECKOE 3aJ1a4, IpUMEpBI
muddepenmpanpipx  |IPOCTPAHCTBO CAMOCONPSKEHHOTO MOJOKHUTENLHO [KOTOPBIX
3a1au. OIPEAEIIEHHOI0 ONEPATOPa. JHEPIreTHIECKHE IIPUBEICHBI

MIPOCTPAHCTBA NIEPBOM U TPEThEH KPaeBbIX 331a4  [HUXKE.

JUISL CAaMOCOIIPSKEHHOTO DJUTMITHYECKOTO

onepaTopa. [ 1aBHbIE U €CTeCTBEHHbIE I'PAaHUYHbIE

YCIIOBUSL.

Meron I'an€pkuna pemeHus onepaTopHbIX

YpaBHEHMI U KpaeBbIX 33/1a4 B 0000LIEHHOM

ITOCTaHOBKE.

6. |[IpenenbHo muoTHbIe KycOYHO-TTOIMHOMUANIBHBIE annpokcuManuu | Jlokmanb
MOCJIEZI0BATEIbHOCTH [TUIOCKUX ~ oOnacteld.  IlpenenbHass  MIIOTHOCTB|CTYIEHTOB O
MOJIIPOCTPAHCTB  B|IPOCTPAHCTB JIOKAJIBHO JIMHEHHBIX HENPEPBIBHBIX MOAU(PUKALMIX
MIPOCTPAHCTBAX ¢byHkuil 1Byx nepemeHHbIx. Hocutenu Oa3ucHbIX|MeTOnA
C.JI.Cobonesa. criaitHoB.  Peanmusanus Meroma Putna B oroit|l'anépkuHa
Meronpl  PuTna wu|mociienoBaTeNbHOCTH — MOANPOCTPAHCTB.  MeTOI|IPUMEHUTENBHO
INanepkuHa peleHNs | KOHEUHBIX 3JIEMEHTOB K pa3HbIM
g depeHInaIbHbIX KpaeBbIM
3a/1a4. 3aJ1a4aM.

2.3.2 3aHATHSA CEMMHAPCKOI0 THIIA HE MPe1yCMOTPEHbI
2.3.3 JlaGopaTopHbIe 3aHATHS
Ne HaumenoBaHue 1a60paTopHBIX paboT Popwma Tekymero
KOHTPOJIS
1 3 4




MHoxecTBa Mepbl HyJb. PelieHue 3amady mo CBOMCTBAM HMHTErpajia
Jlebera.

Ycepennenue uHTErpupyeMbix GyHKui. [IpumMeps! yecpeaHeHnid.
MHuoromepHasi popmyia HHTETPUPOBAHUS 110 yacTaM, popmyisl [ puHa.

Omuem no
n1abopamopHoi
\pabome:
pelieHue 3a1a4d y
JIOCKH COBMECTHO
C
IperoiaBaTesieM,
a TaK)Ke OTUYETHI
CTY/ICHTOB IO
pELICHHIO 3a/1a4,
MPEUIOKEHHBIX B

KauecTBe
CaMOCTOSITEITLHOU
paboThL.

[Ipumepbl  BbIYMCIIEHUST  OOOOMICHHBIX  MPOM3BOMHBIX  (yHKIMH|Omuem no

HECKOJIbKUX MTePEMECHHBIX. niabopamopHotl

IIpoctpanctBa C.JI. CoGornena. \pabome:

[TnotrocTe Tnaakux ¢yskmuii B mpoctpanctBax C.JI. Cobonesa.
Kycouno-nuneiinple anmpokcumanuu  (YHKIUH OJAHOTO U JABYX
HE3aBUCHUMBIX apTyMEHTOB.

Crnen ¢pyHkuuu Ha riaaakoi runeprnoBepxHocTu. CBOICTBaA CleI0B.
Hopmet B mpoctpanctBax  C.JI.  CoOomeBa,  TOpOXIECHHBIE
AIUIUNITHYSCKUMU U PepeHITUATBHBIME OllIepaTOPaMHU.

pemiCHucC 3a1a4 y
JOCKH COBMCCTHO
C
nperoaaBaTciICM,
a TaK)K€ OTYCTHI
CTYACHTOB I10
pCIICHUIO 3a/1a4,
MNpCAJIOKCHHBIX B

Ka4yecTBe
CaMOCTOSTEIILHON
paboTHL.

Knaccnyeckue u  00OOIICHHBIE pEIICHUS KpaeBbIX 3amad st |Omuem no

AITUNITHYECKOTO YPaBHEHUS BTOPOT'O MOPSI/IKA. nabopamopHhoil

HecrarnmonapHbie KpaeBble 3a/1a4u U MX 0000IIEHHBIC PEIICHUSI. ipabome:

pemICHUC 3a1a49 y
JOCKH COBMCCTHO
C
npenoaaBaTeyicMm,
a TaK)KC€ OTYCTHI
CTYACHTOB 110
pPEIICHUIO 3a1a4,
MNpEAJIOKCHHBIX B

KadecTBe
CaMOCTOSITEILHOM
paboTHI.

OmneparopHoe ypaBHEHHE B THIILOEPTOBOM MIpocTpaHcTBe. CBeaeHue ero k|Omuem no

BapHallMOHHON 3ajaJe. DHepreTu4ecKne MIPOCTPAHCTBA|1AOOPAMOPHOU

CaMOCOIIPSKEHHBIX JUTMIITUYECKUX ONEPATOPOB. \pabome:

pEeIICHUC 3a1a49 Y
JOCKH COBMCCTHO
C
npenoaaBaTeyicMm,
d TaKXK€ OTYCTHI
CTYACHTOB 110
PEIICHUIO 3a1a4,
NpCaAJIOKCHHBIX B

Ka4deCTBC




CaMOCTOSTEILHONU
paloTHI.

5. |Meron Putna ans caMoCONpsKEHHOTO JIMNTUYECKOTO YPaBHEHUS C
IrpaHUYHBIMU yciioBUAMU Jupuxiie u Helimana.

Meton koHeunsIx aseMeHTOB. CrTpykrypa wMmartpuubsl ['pamma i
JIBYMEpHOTO0 oneparopa Jlamiaca B mpsSMOYroJibHON 001aCTH.

Merton 'anepkuHa 11 HeCTalMOHAPHBIX KPAaeBbIX 3a/1a4.

Omuem no
n1abopamopuoi
\pabome:
pelieHue 3agad y
JOCKH COBMECTHO
C
nperoiaBaTesieM,
a TaK)Ke OTUYETHI
CTY/ICHTOB 1O
pELICHHIO 3a/1a4,
MPEUIOKEHHBIX B
KauecTBe
CaMOCTOSITEITLHOU

paboTHL.

3amuTa naboparopnoit pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),

kosutokBuyM (K), rectuposanue (T) u T.1.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOI0 O0ecneYeHUsl I CaMOCTOATEeIbHOH padoThl

00yYaIOIIMXCSH 1O TUCHUILTHHE (MOTYJII0)

No Bug CPC 10 BBIIIOJIHEHHIO CAaMOCTOSITEIbHOU

HepequL y‘le6HO-M€TO,Z[I/I‘IeCKOFO obecrieyeHus AUCHUITIIMHBI

paboThI

[ToxroToBka oT4eTa MO |BEIYMCIUTENLHOW MAaTEMAaTHKN H WHPOPMATHK
nabopaTopHoii pabote; |oT 14.06.2017 .
ITonroroBka K 3a4eTy.

1 |M3yuenue nekuroHHOrO |MeTonnyeckue peKoMeHAaluy [0 OpraHu3alun
Marepuana, CaMOCTOSITENIbHON pabOThI CTYACHTOB YTBEPKIACHHbIE Kadeapoii

u, npotokon Ne 14

[ToaroroBka oTueTa MO [PEKOMEHIALUSMU MO UX PEIICHUIO.
nabopaTopHoOi paboTte;
[TonroroBka K 3a4eTy

2 I/IsyquI/Ie JICKIIMOHHOTO aﬂeKTpOHHHﬁ BapHuaHT METOAUYCCKOT'O MOCOOHS ¢ OCHOBHBIMH
Marcpuraja, OMpECaACIICHUAMM, YCIOBUAMU 3aJa9 U MCTOANYCCKUMU

3 |M3yd4eHue JIEKITMOHHOTO | DJIEKTPOHHBIA KOHCTICKT JICKITHH.
MaTepuana,
ITonroroBka oruera o
nabopaTopHoii padore;
IToaroroBka K 3adery

VY4ebHO-MeToIM4ecKHe MaTepualbl Ui CaMOCTOSITEIbHON pPabOThI
YHCiIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3)

oOydJarormxcsi u3
MPEIOCTABIISIOTCS

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBBS M BOCIIPUITHS UH(POpMALIUU:

Jist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B rieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,
— B (popMe 2IEKTPOHHOT O TIOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHo (opme Ha s3bike bpaits.

Jlnst L ¢ HapyIIeHUsIMU CITyXa:



— B Ie4aTHoi (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO ariapara:
— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

I[aHHBIfI MNEpCUCHb MOXKCT OBITE KOHKPCTU3UPOBAH B 3aBUCHUMOCTHU OT KOHTHHICHTA

oOyJaronuxcs.

3. 06p330BaTeJILHI>Ie TEXHOJOTUH, IPUMECHACMBIC IIPU OCBOCHUH JUCHUIIJINHBI

WHTepakTHBHBIE TEXHOJOTHH B 8-M CEMECTpe MPeIlyCMOTPEHBI BO BCeX J1a0OpaTOPHBIX

3agATHAX B 00beMe 20 4acos.

Hcnonb3yemble HHTEPAKTUBHbBIE 00pPa30BaTEIbHBIE TEXHOIOTHH Komnunye
CTBO
9acoB

Jluckyccust 0 BO3MOXKHBIX TPEJIENIbHO TUIOTHBIX TTOCIIEI0BATEIBHOCTX 4

KOHEYHOMEPHBIX IoAnpocTpaHcTs B npocrpancTBax C.JI.Cobonesa.

3amyTa MHAMBUAYAILHOTO MPOEKTA 0 alMIPOKCUMANUK (PMHUTHBIMU CIUTAHAMU 2

CKaJISIpHBIX (pyHKIWI 1 pemennid AudepeHnnanbHbIX 33139 111 OOBIKHOBEHHBIX

Qg depeHIraIbHbIX YpaBHEHUH.

TpeHuHT 1O BBIYMCIICHHIO 00OOIIEHHBIX TPOM3BOAHBIX (PYHKIUN OT JBYX 2

HE3aBUCHMBIX IEPEMEHHBIX.

3amuTa MHAMBUAYAILHOTO MTPOEKTA ANMPOKCUMAILINN KyCOUYHO-THHEHHBIMU 4

HeNpepbIBHBIMU cIUTaiiHamMu QyHKIMHA u3 nmpoctpancTtB Cobonesa C.JI. B mimockux

o0nacTsx.

TpeHuHT M0 pacyeTy CKaISPHBIX MPOU3BEJICHNUN IBYMEPHBIX 0a3UCHBIX (PUHUTHBIX 2

CIUIalfHOB B YHEPIreTHUECKUX MPOCTPAHCTBAX UTUITUYECKOTO OllepaTopa B

JTUBEpPreHTHOM opme.

TpeHuHT N0 HyMepaliH y3JI0B NPSMOYTOJIbHON CETKH C aHATU30M CTPYKTYPbI 4

JICHTOYHOW MaTPUIIBl B BAPHAIIMOHHBIX U MIPOCKIIMOHHBIX METO/IaX MPHOIMKEHHOTO

peleHus IByMepHbIX AuddepeHnnanbHbIX 3a1a4.

KommnbroTepHas cumynsnus paBHOBeCHs MEMOPAHBI ¢ 3aKpEIJIEHHON UM CBOOOIHOM 2

rpaHuIleil. 3ammTa HHANBUYaTBHOTO MTPOCKTA.

Texymnﬁ KOHTPOJIb KaueCTBa IMOATOTOBKH OCYHICCTBIIACTCA IMYTCM IMPOBCPKU

TCOPECTUICCKUX 3HAHUH U MPAKTUYCCKUX HABBIKOB IMOCPCIACTBOM

1) IIpuBnedeHus: CTYAEHTOB K aKTUBHOMY OOCYXKJICHHIO OIpECIICHUH, HOBBIX JJIsI HUX

PE3YIbTATOB, K PCIICHHUIO TCOPETUYCCKUX 3aaa4 Y JOCKH,
2) HY6HHQHOﬁ 3aIlIUTBI CAMOCTOATCIIbHO PCHICHHBIX 3a/1a4,

3) BeolcTymnenuil ¢ Jokiagamu, TMOJATOTOBJIEHHBIMH CAaMOCTOSTEIBHO Ha OCHOBE

MPEAJIOKEHHOM MpernoaaBaTesieM JUTEPaTyphl.
4) TToaroTOBKH K 3a4€Ty B KOHIIE CEMECTpA.

NudpopmaloHHbIE  TEXHOJOTMH, MPHUMEHSAEMble MpH HU3YYEHUH JAUCHUIUIMHBL:
UCIIOJIb30BaHWE  WH(MOPMALMOHHBIX  PECYpCcoB,  JOCTYNHBIX B  HH(OPMAIMOHHO-

TEJICKOMMYHUKALIMOHHOU ceTu MHTepHeT.




AnanTuBHBIE 00pa30BaTEIbHBIE TEXHOIOTUH, IPUMEHSIEMbIC IPU U3YYCHUU TUCIUTLTAHBI
— Uil JIAI C OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 3J0POBbSl MPEIYCMOTPEHA OpraHu3anus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4. OueHOYHbIE CPEACTBA AJsl TeKYLIero KOHTPOJS YCIEeBAEMOCTH M IMPOMEKYTOYHO
aTTrecTaluu

OueHoYHBIE CpeICTBAa NpPEAHA3HAUCHBI /ISl KOHTPOJS M OLECHKH 00pa30BaTeIbHBIX
JOCTHKEHUH 00Y4YaroUINXcsi, OCBOMBIIMX IporpaMmy y4eOHOW aucuuruimHbl «O000IeHHbIe
pELICHUS KPaeBbIX 3a/1a9».
O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MAT€pPHAalIbl /Ui MPOBEACHUS TeKYIIero
KOHTPOJIsI B (hOpMeE peIIeHHs TPUBOANMBIX HIDKE 33/1a4, 00KIA0A-Npe3eHmayuy no npooiemMHuim
gonpocam, ¥ MPOMEKYTOUHOI aTTecTanMu B (opMe TEOPETHYECKHX BOIPOCOB M 3aaHUM K

3a4erTy.
CTpyKTYypa OLIEHOYHBIX CPEACTB JJIsl TeKYLIeil U IPOMEKYTOYHOH aTTeCTAlluN
No KO,H 1 HAMMCHOBAHUC PeSyJ’ILTaTBI 06y‘ICHI/I$I HanmenoBanue OLICHOYHOTI'O CPCACTBA
n/m HHAKATOpa (B cooTBeTcTBUH C 1I. 1.4) Texkymuil KOHTPOJIb Tpouexyrouras

(B cootBeTcTBHH C 1. 1.4) aTTeCTAINS
3naer omnpezaeneHus | 3amayu A
KJIACCUYECKUX U | CAaMOCTOSITEIIbHOTO Borpockr 1o
0000IIEHHBIX pemrenus: 1-12 JICKHUOHHOMY
PEIICHMIA, Kypey:1-10
BapUaIllMOHHBIE u
MPOEKIIMOHHBIE

TK-3.1 METOAbl YHCJICHHOTO

HdeMoHCTpUpyeT peleHus

HaBBIKH KJIaCCHYECKHMX  3a1ad

JIOKA3aTENbCTBA TEOPEM | proran o o o

CYIIECTBOBAHUS 1| husuKy.

CANHCTBCHHOCTHU YMeeT CBOJUTH

peIICHUA KIIAaCCUYCCKUX SIUTATITHYECKHE

sanad JMHCHHOM | ynaeBple 3amaud IS

anredpel, TCOPHH | capoconmpssKeHHOTO

OOBIKHOBEHHBIX oneparopa K

nuddepeHInanbHBIX BAPHAIIHOHHBIM

ypaBHeHI/II:I n TCOpHUHU 3aa4aM

YPaBHCHMI Biajgeer  TeXHMKOMH

MAaTEMATHYCCKOU UCCIIeI0BAHMS Ha

¢buzuKu MUHIMYM
KBaJPaTUYHOTO
¢dbyHKIIMOHaIa B
HSHEPreTUYECKOM
MIPOCTPAHCTBE
g epeHIaIbLHOro
omeparopa.

I1K-3.2 3naer NoHATHE | 3a7a4u JJIst

JleMoHCTpUpyeT YCTONYUBOCTH CaMOCTOSITETBHOTO Bompocsr 110

HaBBIKM JI0Ka3aTeNIbCTB | PEIICHUS KpaeBoii | pemenus: 13-28 JCKIHOHHOMY

yCTOHYHMBOCTH 3a7auu o Kypcy:11-19

pelieHuit CBOOOIHOMY  4IIEHY

g hepeHIInaTbHBIX nuddepeHIanIbHOTOo

3aJa4 B KJIaCCHYECCKOH U

YpaBHEHUs U 1O




0000111eHHOM CBOOOIHBLIM 4JIEHAM B
IIOCTaHOBKaX KPaeBbIX yCIOBHSIX.
YmMmeer OLICHUBATh
HOPMBI  00OOIIEHHBIX
peleHuit
KJIACCHYCCKHUX
nuddepeHIaTbHBIX
3a/lady  4epe3 HOPMBI
CBOOOIHEIX YWIEHOB.
Biaaneer  TeXHUKOH

OLICHUBAHUS HOpM
byHKIUH B
npoctpanctBax  C.JI.
CobouieBa.
3HaerT o | 3amauu s
BBIYMCIIATEIIBHOMN CaMOCTOATEIILHOTO Bormpocsl 110
HEYCTOWYMBOCTU pemenus: 29-41 JEKLIHOHHOMY
onepanuy YUCIEHHOTO Kypcy:20-28
nuddepeHIpoBaHms

TK-3.3 Ymeer

JleMOHCTpHpYeT paspabarbIBaTh

HaBBIKU YHCIICHHBIE METOBI 1

UCCIIeTOBAHUS AITOPUTMBI,

BBIYHMCIIUTENILHON pean30BBIBATh ATH

YCTOMYHMBOCTH aJTOPUTMBI HA SI3BIKE

3 pereHuH [IPOrPaMMHUPOBAHUS

airedpaneckux BBICOKOTO yPOBHS

CUCTEM u

JTUCKPETHBIX Baapneer meTonamu

aHaJIOTOB WCCIIETOBAHMUS

I EPEHIMATBHBIX | KOpPPEeKTHOCTH

3ajaq nuddepeHanbHbIX

3a7a4, Kak B
KJIaCCHUYECKOI, TaK U B
000011IeHHOH
IMOCTaHOBKAX

TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIM HHBbIE MATEPHAJIbl, He00X0AMMBIE J1JIs1 OLEHKH
3HAHMI, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPHU3YOIIHUX ITANbI
¢GopMupoBaHus KOMIIETEeHLIMI B IIpollecce 0CBOEHHUsI 00Pa30BaTeJIbHON MPOrPpaMMBbI

3agaum 1Jis1 CaMOCTOATEIHLHOI0 pPeUICHUA
1. I[OKE[)KI/ITC, 4ToO MpsAMasd Ha INIOCKOCTHU ABJIACTCA MHOXKCCTBOM ,[[ByMCpHOﬁ MCPBI HYJIb.

2. JIokaxure, 4To (I‘l - 1)7MepHa${ noBepXHOCTh Kinacca C' sBIseTcss MHOKECTBOM N —MepHOii
MepBI HYJIb.

3. NokaxuTe yTBepx)aeHue: E — MHOXecTBO N—MepHO# Mephl HYJIb TOT/A M TOJIBKO TOT/Ia, KOT/Ia
CYILIECTBYET CYETHOE MOKPHITHE 3TOI0 MHOKECTBA KyO0aMU ¢ KOHEYHBIM CYMMapHBbIM 00BEMOM
TaKoe, 4TO KaXkKJas TOUKa MHOXKeCTBa E mokpbITa 6€CKOHEUHBIM YHCIOM KYOOB.

4. OCHOBBIBAsICh HA OIPEICIICHUU U3MEePUMOH B 00acTu Q (GYHKINU Kak Mpejena moyYTu BCIOAy

nocnenoBarensHocTd u3 C (Q), JIOK@XUTE U3MEPUMOCTH J1t000# pyHkimu u3 C (Q)

5. JIokakuTe, 9TO MPEJIeN MOYTH BCIOTY CXOISIICHCS TTOCIIeIOBATEILHOCTH N3MEPUMBIX (DYHKITUH
€CTh PYHKIIHS U3MEpUMasl.



6. lokaxwure, uro eciu f, € C(é) u f, T >0 nourn Beromy B o6mactu Q mpu k — o0, To SUp
k
jf x)dx>0 .

7. [Tokaxxute, 4TO BCsiKas COOCTBEHHO WHTerpupyemas B obmactu Q mo Pumany ¢dyHkims

uHTEerpupyema u no Jlebery.
8. [Tokaxxute, uto QpyHkius Aupuxie nuarerpupyema o Jledery, Ho HeMHTErpupyema 1o Pumany.
9. Jlokaxxute Teopemy: Bcskas MHTerpupyemas no Jlebery HeoTpuuarenbHas HOYTH BCIOAY B

oomactu Q dpynxuus f (X) paBHa HYJIIO IOYTH BCIOAY TOTJIa U TOJIBKO TOT1a, KOT1a I f (X) dx=0
Q

10. ITokaxwure, uro C ((3) BCIOAY IIIOTHO B L (Q) .

11. TIokaxwure, uto ecad obmacte Q orpanmyena, To Ll(Q)— cenapabenpHOe 0aHAXOBO

MIPOCTPAHCTBO.
12. TlokaxkuTe, YTO M3 BCIKOHM CXOMSIIEHCS B Ll(Q) [IOCJIEI0BATEILHOCTH MOYKHO BBLIEIUTH

CXOJAIIYIOCS IIOYTH BCIOAY MOANOCIIEN0BATENIbHOCTD.
13. Ilpu KaKkux 3HaYEHUSAX Q cienyromue GyHKIUN NpUHAAIEeKaT IPOCTpaHCTBY L, (Q) :

a) f(x)=|x", Qz{XeRn:|x|<1};

6) f(x)=|x", {XER Ix|>1};
B) f(x)=[", Q=Ry;
r) f(x)=w, Q={xeR[x<1};
1) f(X):m’ Q={xeR:|x>1}?
14. Tlokaxwure, uto eciu f (X)e L, (Q) TO‘f J‘ X)dXSﬂf(X)‘dx.
Q

15. ITycth fk(X)eC((S), J.fk (x)dx| <const u f, > f nouru Bcrogy B Q mpu k —> 0. Bepro
Q

JI1 PaBEHCTBO lim I f (X)dx :J f (x)dx ?
Q

16. Jlokaxute HEPEPbIBHOCTH HOPMBI.
17. JokaxuTte, 4yTO BCSAKas CXONALIasci MO HOPME IOCJIEIOBATENbHOCTh B TUIHOEPTOBOM
IPOCTPAHCTBE CXOIUTCS TaKXkKe ¢1a00 K TOMY K€ MPeAEIbHOMY JJIEMEHTY.

18. TlokakuTe, 4YTO IOCIENOBATEILHOCTE sin(kx) k=1,2,..., cxogurcs c1abo K HyITIO B
L, (0,27) , 1o ne cxomutes B Hopme L, (0,277).
19. TIycTh IIOCIIEI0BATENLHOCTD 2IEMEHTOB [, rMIBLGEpTOBa IPOCTPAHCTBA CXOAUTCA clabo Kk f

npu K — oo u npu sTom I!im I f=]f]- Moxaxure, uro f, cxomurcs kx f mo Hopme.
—o

20. IMokaxwure, uro L, (Q) JMHEHHOE IPOCTPAHCTBO.

21. Iokaxwute, uto eciau Mepa obnact Q koneuna, To L, (Q) cl (Q) , HO 00paTHOE BKIIIOUEHHUE

HE UMECT MECTa.



22. TlokaxwuTte, 9T0 eciii Mepa obmactd Q KOHEYHa, TO U3 CXOIUMOCTH TTOCIIEI0BATEILHOCTH f,

k f mo mopme mpocrpancrea L, (Q) CIIeTyeT CXOJUMOCTh TOCJICIOBATCIIBHOCTH HHTETPAJIOB:
Ifk(x)dx—>J.f(x)dx.
Q Q

23. Jlokaxwure, uro mis moObix (ynknuii f w g w3 mpocrpancTBa LZ(Q) BBITNIOJIHEHO

HEPAaBCHCTBO MUHKOBCKOTO

froaora] ron] o]

24. Jloxaxute cnenctsue TeopeM b.JIesu u Jlebera: ecmu f, (X)E Ll(Q) U psan i'ﬂfk (X)|dX
k=1Q

0

CXOJUTCSA, TO P i f, (X) abCOJIFOTHO CXOAUTCS MOUTH Beroay B Q, dyHkIus f(X): Z fk(x)
k=1 k=1

npunanrexut L (Q) u I (x)dx = ZIf (x)dx.

k=1Q

25. Tokaxwure, uro ecnu obmacts Q orpanuuena, To L, (Q)— cenapabenbHOe THIBOEPTOBO
POCTPAHCTBO.

27. HCHOJ’ILSYH OIeparr0 YCPECAHCHU A, JOKAKUTEC, YTO MHOXKECTBO (1)I/IHI/ITHBIX Q)YHKHI/II‘/’I COO (Q)

serony wiotho B L (Q) me L, (Q).
28. Myers f,gel,(Q) m omma w3 stux ¢ymxumit ¢unmtha. Jlokaxkute «dopmymy

" o[ ok k
WHTETPUPOBAHMUS 110 YaCTSIM» JUIS Pa3IENEHHBIX pa3HOCTEH (5h f.g )L o —( f,0.0 )L Q

2 2
29. TlokaxuTe OpPTOrOHANBLHOCTH B L, (—1; 1) OPTOrOHAJIBHOCTh MHOTOWIEHOB JlexkaHmpa

~(0=gal1-]

30. Tlokaxwute oproronansrocts B L (=1;1) oproromamssocts Meorowieros YeGrmiépa
2;

1-x2

T,(x)=cos[n(arccosx)].

31. Mycte y ¢yakmun | (X) B obOmactu Q cymecrtByer 0000IIeHHas MPOM3BOAHAS
D*f (x)=F(X),ay ynkuun F(X) cymectsyer o606mennas npoussoanas D’F (x)=G(x).
[TokaxwuTe, 4TO CylIecTBYeT 00OOIICHHAs POU3BOIHAS D> f (X) =G (X) .

32. TokaxkuTe, 4TO W3 CYIIECTBOBaHHsA 0000IIeHHONW mpou3BogHo D“f (X) HE CIeayeT

CyIIlecTBOBaHMS 0600IeHHOi Tpon3BoaHoii D’ (x) mpn S <, i=1,..,n, | ﬂ| < |a| _

33. okaxwure, uTo 0000IIeHHas MPOU3BOAHAS (GUHUTHON QYHKIIMM (PUHHUTHA.

34. Jlokaxwure, uto f (X,,X,)=sign(x, )¢ Hl(w/xf+x§ <1).



35. Jokaxute, ato f (X, %, ) =X’ +X; € Hl(,/xf+x52 <1).

36. Jlokaxmure, uto ecnn f (X) e H'(a;b) u f'(x)=0 nourn erony, To f (x)=const.

37. JlokaxuTe (pOpMyIly HHTErPUPOBAHUH MO YacTaM ans GyHkuuit uz H' (Q) , Ipeanonaras eé
crpaBeuIHBOiL amst Gyrkimii n3 C' ((5 ) .

38. Iokakure, uro H'(Q)z C(Q)npn Q = R,.

0
39. Hokaxwure, uro ¢pyukmus f (X) us L, (0; 7z) npuHauIeKkuT H ! (0; 71') TOrJa U TOJABKO TOT/a,

& 27 .
KOT'J1a CXO/IUTCSI YUCIIOBOM Psijt Z k0’ , rme b, =— J‘ f(x)sinkxdx .
k=1 T 0

0
40. Jlokaxwure, 9to s joooi Gpynkuuu f e Hl(O; 7[) BBINOJIHAETCS HEpaBeHCTBO CTEKIIOBa
T V4 0
I fz(x)dxﬁj f'?(x)dx . Haiimure dynxmmo f, e Hl(O; 7), IS KOTOPOI 3TO HEPABEHCTBO
0 0

npespamaeTcs B paBeHcTBo. Ilokaxute, uro ecmm f (X)#cf, (x), rae ¢ — nocrosunas, 10 st
dynxuun f (X) HepaBencTBO CTpOrOE.

41. [lycTh X=(Xl, X2)=(rCOS(o;rsin(p) u byHKIUSA

f(X.%)= % + i rt (a, coskp+b, sinky) npunagnexur H ! (|X| < l) . Beipaszute uepes a, u
k=1

. 2 2
b, mHTerpan j T + a +f? |dx.
e OX

2

Marepuansl 11 IPOMEKYTOYHOMN aTTeCTALMHU (3a4eT)

Bonpocsl o 1eKHHOHHOMY KYPCY

1. ®ysxuuu, uarerpupyemsle mo Jledery. CpaBHenue unrerpanoB Pumana u JleGera.

2. Teopewmsbl 0 IpeebHOM TIEpeX0Ie Mo/ 3HaKoM uHTerpana Jlebera.

3. Huddepenunpyemocts unrerpana Jlebera no napamerpy. Teopema @yOorHM O CBEIEHUH

JIBOWHOTO MHTETpajia K MOBTOPHOMY U €€ CIIEJICTBHE O PaBEHCTBE MOBTOPHOTO WHTETpajia

JIBOMHOMY.

['mankast (N-1) — mepras noBepxHocTh. MHTerpan Jledera mo (N-1) — MepHOI MOBEPXHOCTH.

JluneliHple ~ HOPMHUpPOBAaHHbIE MpOCTpaHCTBA. [IOHATHS  MOJHOTHI, IUIOTHOCTH,

cenapabenbHoCTH. [IpMepbl PyHKIIMOHANBHBIX 0aHAXOBBIX IPOCTPAHCTB.

6. I'mnbpOeproBo mpocTpaHcTBO. OPTOrOHANBHBIE CUCTEMBI, KOAPPHUIIMEHTH! U paabsl Dypbe,
HepaBeHCTBO beccernsi.

7. TlomHple cucTeMbl B TWJIBOEPTOBOM IpocTpaHcTBe. M3oMoppu3M u  H30METpHs
cermapa0eNbHbBIX THIHOEPTOBBIX MMPOCTPAHCTB.

8. IIpoctpancTBa Ll(Q) nu L, (Q), WX TOJHOTa. AOCOFOTHASI HETIPEPHIBHOCTH MHTErpaa

Jlebera v HEMPEPHIBHOCTH €TI0 B CPEIHEM.

ok



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Snpo ycpennenust u ero cBoiictBa. Cpesaromas QyHKIUS 1711 00nacTH. YCpeaHEeHUs
bynknmii u3 L, (Q) u L, (Q), HUX CXOOUMOCTD.

Knaccuueckass ¢opmysna MHTETpUPOBAaHUS IO YacTsAM, €€ SKBHBAJCHTHOCTb (opMmyIie
["aycca-Octporpaackoro. Onpenenenrne 0000IIEHHOW MPOU3BOIHOMN TIEPBOTO MOPSIIKA.
O060011eHHbIE TPOU3BOIHBIE MPOU3BOJIBLHOTO MOPSIIKA, UX CBOWCTBA: €IMHCTBEHHOCTH,
HE3aBUCUMOCTh  OT  nopsaaka  auddepeHuupoBaHus, JIUHEHHOCTh  ONEpaLUuU
muddepentmpoBanusi. O6001eHHas TPOU3BOAHAS GUHUTHON (HYHKIIMH.

O06001IeHHbBIE TPON3BOIHBIE () YHKITUNA |X| , |X1| u Sign(xl) B N — MEpHOM II1ape.

I'mas6eproBsl mpoctpancTea H *(Q) m ux npocreiimme cBoiicTBa.

O0600611eHHbIe TPOU3BOAHBIE U cpenHue QpyHKIuU. CXOOUMOCTh YCPEIHEHUH B HOpME
npocrpancrea H .

Cnen dymkumm n3  H'(Q) ma rmamkoii (n-1) — mepHoii mosepxnoctn. Popmyna

o 1
UHTETPUPOBAHMS 1O YacTsM Juist GyHKIui u3 npoctpanctea H™(Q) .

TeopeMmsl BlOXkeHHs TpocTpaHCTB L (Q) YT B Apyra, BIoxkeHus npoctpancte H*(Q)

B C'(Q).
Teopemsl 0 ipoomkeHud. [ITOTHOCTh IPOCTPAHCTBA TIIAIKUX (DYHKITUH B TPOCTPAHCTBAX
o k
H*(Q). Ipocrpaucrea H (Q).
ol
DxBHUBaneHTHbIE HOpMUpoBKH mpoctparcte H'(Q) m H (Q). Hepasencrso Creknosa
B.A.
Kiaccuueckue n 000011I€HHBIE PEIICHUS KPAE€BBIX 3a7a4 JIJISl IMHEMHOTO AJUIUIITUYECKOTO
YpaBHEHHUS BTOPOTO MOPSAKA.
JlokazaTtenbCcTBO KOPPEKTHOCTH 000OIICHHOM MOCTAaHOBKH 3a1a4n J(upuxiie, OCHOBaHHOE
Ha Teopeme Pucca.
Jloka3zaTenbCcTBO KOPPEKTHOCTH 000OIIEHHON MOCTAHOBKHU TPEThEM KpaeBOM 3alauu IJis
JUHENHOTO S3JUIMNTHYECKOTO YPaBHEHHS BTOPOIrO TMOpPsAJKA, OCHOBAHHOE Ha TEOpEMeE
Pucca.
Bapuarnuonnas 3aaya st KBaApaTUIHOTO (QYHKIIMOHAJIA B THIHOEPTOBOM IIPOCTPAHCTBE.
JleMMa 0 MUHUMU3HUPYIOIIEH TTOCIIEI0BATEILHOCTH.
[TocnenoBarenbHOCTh PuTIA, €€ CXOAMMOCTh K 3JIEMEHTY, PEaU3yIOIIEMy MUHHUMYM
KBaJPaTUYHOTO (QyHKIIMOHAA.
BapuannoHnHoe a0Ka3aTeabCTBO PA3peIIMMOCTH KPAaeBBIX 3aJay I SJUIUNTHYECKOTO
ypaBHEHHUS BTOPOTO MOPSIKA.
OneparopHoe  ypaBHEHHE B TUJIHOEPTOBOM  MPOCTPAHCTBE. DHEPreTHUYECKOE
MIPOCTPAHCTBO CaMOCOIPSKEHHOTO MOJIOKUTEIBHO OMPEACIEHHOTO ONeparopa.
DHEPreTUYecKoe MPOCTPAHCTBO JUITMITHYECKOTO ONEpaToOpa ¢ TPAHUYHBIMU YCIOBUSMHU
Hupuxie.
DHEPreTUYeCcKoe MPOCTPAHCTBO JUTUITHUYECKOTO ONEpaToOpa ¢ TPAHUYHBIMU YCIOBUSMHU
BTOPOTO M TPETHETO POJIa.
EcTecTBeHHbIE W TJIaBHbIE  TIpaHWYHble  ycloBusd.  llpenenpHO — TUIOTHBIE
ol
MOCJIEIOBATEILHOCTH TOAIPOCTPAHCTB B TpocTpaHcTBax H 1(0;1) u H (0;)). Merox
KOHEYHBIX 3JIEMEHTOB.

IIpumepHbIe 3aJaHus K 3a4eTy

ol

3amaua 1. [lokaxwure, uto st 1060 Gynkuuu | (X) u3 npoctpancta C.JI. Cobonena

H (Q) cnpasennuso nepasencTBo B.A. Creknosa



I f2(x)dx < cﬂVf (x)dx,

rae nocrosinHag € > 0 He 3aBucur ot f .

3agaua 2. Mcnonb3ys Teopemy Pucca, mokaxkure, 4To [ SJUIMIITUYECKOTO YPaBHEHUS
CIIpaBeINBa

Teopema. Ecim a(x)>0 B Q uumi a(x)#0 B Q, umn o(x)#0 na 0Q, 10 1 MOBHIX

f eL,(Q) u ¢ eL,(6Q) cymectsyer emmucTBeHHOE 0606mEeHHOE pemenne U(X) 3amaun

_zn:(aiyj (x)u, ) | +a(x)u=f(x), (2—;+a(x)ujaQ = o(x).

i,j=1 X

HpI/I 9TOM NMECT MECTO HEPABCHCTBO
||U| H'(Q) < C(” f ”LZ(Q) + ”q)”LZ(GQ))

B KOTOPOM NOCTOSIHHasA C > 0 ne 3aBucsator f u Q.

Kpurepun oueHnBanusi pe3yJibTaToB 00y4eHHUs
Kpumepuu oyenusanus no sauemy:
«3a4meHo). cmydeHm enaoeem meopemudecCKumu 3HAHUAMU NnO darmomy pa3deﬂy, 3HaAem
onpeoeneHuss OCHOBHBIX MAMEMAMUYecKux HNOHAMULL Nno npozpamme Kypca, OOnycKaem
He3Hauumenvivle OuUObKU 6 qbopMyﬂupoekax OCHOBHbLX pe3yibmamoes Kypca, cmydeHm ymeem
NPABUILHO O00BACHAMb MeopemuyecKuil. Mamepua, ULIIOCMpUpys e20 npumepamu, ymeem
peutaniov 60ﬂbmyl0 yacmo 3a0a4 U3 npueedeHHoeo CnucKda.

«He 3aumeHOy. Mamepuanl He YCB0eH UIU YCB0eH YACMUYHO, CMYOeHm 3ampyOHIemcs 6
Gopmynupoexax onpeoenenuti U OCHOBHbIX Pe3yIbMamo8 Kypcd, 0080J1bHO 02PAHUYEHHbLLL 00bem
3HAHULL NPOCPAMMHO20 MAMEPUANA.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIM/IAM H JIUL[AM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISETCS JOMOJHUTENBHOE BpEeMs JUIsl TIOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH IPOLEAYPhI OLIEHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMU BO3MOXHOCTSMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHANBUIAYAIbHBIMUA OCOOEHHOCTSIMY,

— IIpU HEOOXOAUMOCTH JJIs1 00Y4aIOIIUXCs C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTAaTOB OOydYeHHsI 10 JUCHUILUIUHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

IIponienypa oneHMBaHUS PE3yJIbTAaTOB OO0y4YEHHMsS MHBAIUIOB U JIUI[ C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JI0POBbSl MO JUCHMILIMHE (MOAYNIO) MpeaycMaTpUBaeT MpPelOoCTaBlIEHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370pOBbS U BOCIPHUATHUS
uH(popMauu:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B rieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIEeHUsIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

OneHouHble CcpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX UHIAWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIUIAM H JIUI]AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
NPEOCTABIISCTCS TOMOJIHUTEIILHOE BPEMs JIJIs IOJATOTOBKM OTBETA HA 3a4ETe;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHSI MHBAIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpU HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
U MHBAIUAOB TpOILEAypa OICHWBAHUS pE3YyJNbTAaTOB OOYUYEHHsS 10 JAUCHUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Tponienypa orneHMBaHUsI PE3yJIbTaTOB OO0Y4YEHHS WHBAIUIOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEIycMaTpUBaeT IPEIOCTABICHUE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMYCHHSIM WX 3J0POBbS U BOCIPHATHS
uHpopMmanuu:

JUist i1 ¢ HApyIIEHUSIMUA 3PSHHS

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMU CIIyXa:

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUiist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

5. IlepevyeHb OCHOBHO¥ U I0NIOJHUTEJIBLHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOCHUS TMCUMILUINHBI (MOYJIs1)

5.1 OcHoBHasi TUTEpaTypa:
1. Unbun, A.M. VpaBHeHHuss MaTemMaTtudeckoil gusuku: yueOHoe nocobue / A.M. WnbpuH. —
Mocksa : ®usmariut, 2009. — 192 ¢. — Pexxum nocryma: https://e.lanbook.com/book/2181.
2. ITerpoBckuii, M.I". JIekuuu no Teopuu UHTErpalbHbIX ypaBHeHUi: yueOHuk / W.I'. IlerpoBckuit
; mox pexa. OmneitHuk O.A.— Mocka: ®duszmatiut, 2009. — 136 c. — Pexum pgoctyna:
https://e.lanbook.com/book/59553.
3. Bnagumupos, B.C. YpaBHuenus marematnueckoit pusuku: yueonuk / B.C. Binagumupos, B.B.
Kapunos. — Mocksa : ®wusmaraur, 2000. — 400 c. — Pexum pocryna:
https://e.lanbook.com/book/2363.
4. Bnagumupon, B.C. COopHMK 3a1ad MO ypaBHEHUSM MaTeMaTHuecKo (u3uku: ydeOHOe
nocobue / B.C. Bnagumupos, A.A. Bamapun — Mocksa : ®uzmatiut, 2001. — 288 ¢. — Pexxum
nocryna: https://e.lanbook.com/book/2364.

Jly11 OcBOEHMS AUCHMILTUHBI MHBAJIMAMH U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3/I0pOBbsI MMEIOTCS M3JJaHUS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMaXx
«JIanb» n «YuauBepcuterckas oudmmorexka ONLINE».

5.2 lonostHMTe/ILHASI JIATEPATypa:
1. Tuxonos, A.H. ludpdepenumansusie ypauenus: yueouuk / A.-H. Tuxonos, A.b. Bacunbesa,
A.I'. CemnukoB. — MockBa : @wmsmammr, 2002. — 256 c¢. — Pexum pocryma:
https://e.lanbook.com/book/48171.

2. Jlecun, B. B. YpaBuenust Mmatematuueckoil ¢pusuku: yuebHoe nocodue / B. B. Jlecun. -
M. : KYPC : UH®PA-M, 2017. - 240 c. - http://znanium.com/catalog.php?bookinfo=520539

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHbIe Npo(eccHOHAIBHBIE 0a3bl
AAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI


https://e.lanbook.com/book/2181
https://e.lanbook.com/book/59553
https://e.lanbook.com/book/2363
https://e.lanbook.com/book/2364
http://www.biblioclub.ru/
https://e.lanbook.com/book/48171
http://znanium.com/catalog.php?bookinfo=520539

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

DBC «FOPAUT» https://urait.ru/

ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK .ruy» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

oL E

IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uzgareascrea Wiley https://onlinelibrary.wiley.com/
Hayunast snexkrponnas oudnuorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYIUX 3allaJHBIX HAYYHBIX )KYypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru

g wnE

7. HaumoHanmpHass »ieKTpoHHas OuOnuoTeka (AOCTynm K DJIEKTPOHHON OMONIHMOTEKe

nucceprauuii Poceuiickoit rocynapcreennoit ouonuoreku (PI'B) https://rusneb.ru/

8. IIpe3mmenrtckas oudimoreka uMm. b.H. Enpuinna https://www.prlib.ru/

9. Dnekrponnas koyueknus Okchopackoro Poccuiickoro ®@onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas uHpopmanmonnas cucrema POCCUSA http://uisrussia.msu.ru

HNupopmManuoHHbIE CIPABOYHbIEC CHCTEMBI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUCTeMa (JIOCTYII MO JIOKAJIBbHOM CETH ¢
KOMIIBIOTEPOB OMOITUOTEKH )

Pecypcbl cBoOOAHOTO OCTYHA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAJCKUX aucceptanuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMHUCTEpPCTBO HayKHu U BbIciIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. HMudopmanumonnas cucrema "EanHoe okHO qocTyna K 00pa3oBaTeabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbIi IEHTP UHPOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OO6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaIMoHHbIN moptan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u sumkiaoneaunu http://dic.academic.ru/;

13. O0pazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;
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https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
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http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit denepanun". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI

KyoI'Y:

1. Cpena moayinpHOTO JUHaAMUYeckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX TIaHOB, Y4€OHO-METOMUYECKUX KOMILUIEKCOB, ITyOIUKAIMA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubanoreka nHhopMaIOHHBIX pecypcoB Kadeapbl HHOOPMAITHOHHBIX
oOpa3oBaTelIbHbIX TexHOMOoTHi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DneKTpoHHbIE 00pa30BaTeNbHBIC Pecypchl Kadeapbl HH)OPMAIMOHHBIX CHCTEM W
TexHoJoruil B oopazoBanuu Kyol'Y u Hayuno-meToaudeckoro xypHana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus JJIsl 00y4aIOUIUXCsl O OCBOEHUIO TUCIMILTHHBI (MOIYJIs)
Marepuan Kypca U37105KE€H B OCHOBHOM B JIUTEPATYPHBIX MUCTOYHHUKAX, MIEPEUUCICHHBIX B
CIIUCKE JOTIOTHUTEIHLHON TUTePaTyphl 110 IPUUKHE UX IaBHETO U3aHUs. ABTOPOM JaHHOTO Kypca
HaIMCaH PaCIIMPEHHBIA KOHCIEKT JIEKIMM, WIUTFOCTPUPOBAHHBIA MPAKTHUECKUMU MPUMEPAMH.
DNEKTPOHHBIM BapHaHT 3TOTO TEKCTa JIOCTYNEH CTyaeHTaMm. M3ydeHue yka3aHHOrO TEKCTa C
pa3zbopoM IPUMEPOB U PELICHUEM MPUBEJACHHBIX TaM 33]1a4 OTHECEHO K CAMOCTOSITEIIbHOU padoTe
10 JAaHHOMY KYypCYy.

Jlexiuu u maboparopHblie 3aHATHS Yepeayrorcs. OOIeHne MpernojaBaTelis U CTYJICHTOB B
ayIUTOPUU  TpEeArnojiaraeT  MpeABapUTEIbHYIO  MPOpabOTKY  KOHCIEKTa  CTyJEHTaMH
CaMOCTOSITENIbHO. 3ajaua MpenojaBaTesisi COCTOUT B PACCTAHOBKE aKIIEHTOB M Pa3bsCHEHUU
CMBICIa U HCOOXOQUMOCTH BBEJICHHUS OO0OOIIEHUH KIIACCUYCCKMX MOHATUH. [ IMOIHOIEHHOTO
BOCTIPUATHS HOBBIX OOBEKTOB HEOOXOAMMA WILTIOCTPAIMS WX IMPAKTUYCCKOTO IPUMEHEHHUS.
Takumu mpuMepaMu SIBISIIOTCS 3a/1a4d PAaBHOBECHS M JIBJKCHHMsSI MEMOpaHBI, a TaKXkKe 3ajada
pacrpocTpaHeHusl TeIia B TPEXMEPHOM oOObeMe. DTO (PU3MUECKHE MOJIETH, i KOTOPBIX
MaTE€MaTUYeCKHEe MOJIENIU MPUBOJAT K HHTErPaIbHBIM COOTHOIIEHHUSIM, B3SITBIM 332 OCHOBY
ompeneneHuss 0000IIeHHBIX pereHuil auddepeHnnanbubix 3agad. [IpuBeneHHbIe TPUMEPHI
buznyecKux Mozenel CBUIETEIbCTBYIOT O €CTECTBEHHOCTH MOHATHS 0000IIEHHOTO PEIICHUS U O
€ro MepBUYHOCTH OTHOCUTEIBHO MOHATUS Kiaccuueckoro pemieHus. COBpeMEHHbIE YHCICHHBIC
MeTonsl Putna m TanepkuHa perneHus KpaeBbIX 3anad it AuQQepeHIranbHbIX ypaBHEHUN
OCHOBaHBI Ha MTOHATUU 000OIIEHHOTO PEIICHUS.

Ha nabGopaTopHbIX 3aHATUSAX CTyJEHTaM MIpeaIaraloTcs IpUMeps s MPUMEHEHHS TEOpUH,
U3JIO)KEHHOM Ha JeKUUSAX M B YHNOMSHYTOM KoHcmekTe. OOcykIeHHe crnocoOOB peleHus
MpeasiaraéMbIX 3aJlad MPU3BAHO AKTUBHU3UPOBATh IMO3HABATEIBHYIO JI€ATEIBHOCTh CTYJIEHTOB.
DTOMY JIOJKHA CTIOCOOCTBOBATH MTPAKTUUYECKAsI HAPABIEHHOCTh UTOTOBBIX PE3yJIbTAaTOB

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOMNBINIOE 3HAYCHHE WMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yUeOHOro MaTepuara.

NuauBuayanbHple KOHCYIBTAIMM 1O TIPEAMETY SBISAIOTCS BAKHBIM  (PAKTOPOM,
CMOCOOCTBYIOIIUM WHIWBHIYyATH3AIMA OOYICHHS M YCTAaHOBJICHUIO BOCITUTATEIFHOTO KOHTAKTA
MEXIy TIpernojaBaTeieM W OOYyJaroIIUMCS WHBAIWIOM WM JIUIOM C OTpaHUYCHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecriedeHne Mo AUCHUIIHHE (MOAYII0)

MarepuanbHO-TEXHUYECKOE 00€CTIeYeHNE U CIIUTUTMHBI

Ne Bun pabor
(MOIlyINsT) ¥ OCHAIIEHHOCTH



http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

1. JlekuuoHHble 3aHATU | JIeKIMOHHAs ~ ayAMTOpHs, CHELUAIBHO  00OpyJOBaHHAS
MYJIbTUMEIUMHBIMA  JI€MOHCTPAL[MOHHBIMU  KOMILUIEKCaMH,
yueOHOI1 MebenbIo

2. JIaGopaTopHbie [Tomerienue 11t MPOBEACHUS Ta00PATOPHBIX 3aHITUN

3aHATHA OCHaIlleHHOEe y4eOHOW MeOenbio, NePCOHATbHBIMH
KOMIIBIOTEpPAMHU € JOCTYNOM K ceTd "MHTepHer" u
o0ecTeYeHrneM JI0CTyIA B AJIEKTPOHHYIO HH(POPMALIMOHHO-
00pa3oBaTeNbHYIO Cpey OpraHu3aIluu

3. I'pynnoBeie ITomemienue [uid npoBeeHUs] TPYNIOBBIX (MHIMBUYaTbHbIX)

(MHOMBUYaJIbHBIE) KOHCYJIbTalui, yueOHOI Meberblo, OCHaIllEHHOE
KOHCYJIbTallMU MPE3CHTAIIMOHHON TEXHUKOW (IIPOEKTOp, DKpaH, HOYTOYK) W
COOTBETCTBYIOILIUM IIPOI'PaMMHBIM 00€cIIe4eHueM
4. Texkymuii  KOHTpOJb, | [Tomemenne msd npoBeneHUs TEKyIIEW M IPOMEKYTOYHOMU
MIPOMEXYTOUHAS aTTecTalliy, OCHAIEHHOE y4eOHOH MeOebio, IepCOHATBHBIMU
aTTeCTalNs KOMIIblOTEpaMu ¢ joctynoM K ceru "UHtepHer" wu
o0ecreyeHneM J0CTyna B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3alUH

S. CamocrosTenbHas Kabuner s caMocTosTENbHOM  pabOThl, OCHAIEHHbBIN

pabora KOMITBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHUS K
cetu «VHTEpHET», NPOrpaMMOM 3KPAaHHOTO YBEIHWYEHUS U
00ECIIEYCHHBIH JOCTYIIOM B 3JEKTPOHHYIO HWH(OpPMAIIMOHHO-
o0pa30BaTeNbHYIO0 Cpely YHUBEPCUTETA

Jns  camocTosTenbHOW — paboThl  OOydYarOUIMXCS  MPEAYCMOTPEHBbl  MOMEIIECHUS,

YKOMITJICKTOBAHHBIC CHGHI/IaJ'H/IBI/II)OBaHHOI\/’I MC6€HBIO, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEeHUS K ceTu «HTepHeT» U obecrneueHueM J0CTymna B DIEKTPOHHYIO
“H()OPMaAIITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HanmenoBaH#e moMemeHu st OCHAaIICHHOCTh TIOMETIECHIH 15T [lepedyeHpb MUTICH3NOHHOTO
CaMOCTOSTETFHON pabOTHI CaMOCTOSTENIEHON pabOTHI MIPOTPaAMMHOTO 00ecTieUeHHS
oOyyaromuxcs oOyvaromuxcs
ITomemenne s camocToaTenbHONH | Mebenb: yueOHas mebernn 1. Microsoft Office
paboTsl o0ygaronuxcs (YnTadpHbIN | KOMIUIEKT — crenuaiu3upOBaHHON Word Professional
3an HayuyHoii 6nbnuorexn) MeOeH: KOMITBIOTEPHBIC CTOJIBI Plus
O6opynoBaHue: KOMITBIOTEpHAs ) .
TEXHHKa C TOJAKIIOUEHHEM K 2. Mathcad PTC Prime
UH(OPMALIHOHHO- 3.0
KOMMYHUKaIIMOHHOMN ceTu 3. Maple 18
«/HTEpHET» W JOCTYmOM B 4. MATLAB
VIEKTPOHHYI0  HH(OPMALMOHHO- CIIHCOK CBOGOIHO
00pa3oBaTeIbHYIO cpeny
obpazoBatenbHOl  oprammsanuu, | PACIIPOCTPAHAEMOrO
BeO-KaMepbl, KOMMYHMKallMOHHOe | ITPOTPAMMHOIO obecrnieueHus
obopymoBaHue, oOecTeuynBaroIee 1. Free Pascal
JOCTYTI K CeTn WHTEPHET 2. Lazarus
g[p OBOAHOC COCMUHTEHHE " 3. Microsoft Visual
€CIIPOBOJIHOEC  COCAMHEHHE  II0 . .
texuonorun Wi-Fi) Studio Community
[Tomemienne amst caMocTosTeIbHON | Mebenn: yaebHas mebennb
paboter oOyuarommxcs (aya. 301; | Kommuiekr  crenuann3upoBaHHON
309) MeOesH: KOMIBIOTEPHBIC CTOJIBI




O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKA C MOAKIIOYEHHEM K
nH(OPMAITMOHHO-

KOMMYHHUKAIIMOHHOH cetu
«VlHTEpHET» W JOCTYNIOM B
ANEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYI0 cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOES
obopynoBaHue, oOcCIeYHBAOIICE
JOCTyml K  CETH  HHTEPHET
(mpoBoaHOE COEIMHEHHE u
0eCrpoBOHOE  COCJUHEHHE IO
texnosorun Wi-Fi)




