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1. Heau v 32124 OCBOEHMSI AU CIIUTIIMHBI

Cpenn MareMaTHyecKuxX JAUCLUILIINH, HUCCIEOYIOUMX TE€ WM HWHbIE MaTeMaTH4YecKue
CTPYKTYpBI, QYHKIIMOHAIBbHBIN aHAIU3 3aHUMAET BAXKHYIO POJIb.

Ero meronpl ¢ ycriexom HCHOJIB3YKOTCS BO MHOTHMX pa3Jenax COBPEMEHHOW TEOPETUYECKON U
MpUKIaJHON MaTemMaTHKu. Tak, HampuMmep, MHOTHE 33Ja4d KJIAaCCUYECKOM MaTeMaTudecKou (u3HuKu
CBOJSTCS K KpaeBbIM 3ajadaM s AudQepeHuanbHblX ypaBHeHHH. OCHOBHBIMU MaTeMaTHUYE€CKUMHU
CPEICTBAaMHU HCCIIEIOBAHUS ATHX 3aJlad ClyXaT Teopuu auddepeHnalbHbIX YpaBHEHHUH, Teopus
¢byHkui, QyHKOMOHANBHBIM aHanu3 U Apyrue. [losTomy QyHKIMOHANBHBIM aHaAIW3 CTall
HE0OXO0IMMBIM 3JIEMEHTOM MaTEeMaTUYECKOTO 0Opa30BaHMUs.

BaxxHoll 0COOEHHOCTBIO (PYHKIIMOHAJIIBHOTO aHaln3a sBisieTcs oOmias a0cTpakTHas (opma
paccMoTpeHus npo0seM aHaau3a, HO3BOJIAIONIAs €IMHOOOPAa3HO HCCIeI0BaTh JajeKue, Ka3aunoch Obl,
JPYT OT Apyra BOMPOCHI.

NMeHHO 1O3TOMY CEroAHss WIEH KOHLENUUU U MeToJbl (YHKIIMOHAJIBHOTO aHalIu3a
IIPOHU3BIBAIOT YYTh JIU HE BCE 00JIaCTH MAaTEMATHKH, 0ObEIUHSSA UX B €JMHOE 1IENIO0E.

Ha s3plke (QyHKIMOHAIIBHOTO aHalu3a MOJIy4alOT SCHOE BBIPAKEHHWE OCHOBHBIE MPOOIEMbI
MPUKIAAHON Y BBIYUCIUTEIbHON MAaTEMATUKH.

DYHKUMOHAJILHBI aHAJM3 — JTO YacTh COBPEMEHHOIO MATEMaTH4YECKOro aHalIu3a.
OcCHOBHBIMU OOBEKTAMHU HM3y4eHHUS B (DYHKIIMOHAJIBLHOM aHaJIM3€ SIBJISIIOTCS MPOCTPAHCTBA CaMOIo
obmero Buaa, 1 GyHKIUU (OTEpaTOphl, HYHKIIMOHAJBI) ONPEIEICHHBIC Ha 3TUX MpOoCcTpaHCcTBax. s
(YHKIIMOHATBHOTO aHajJM3a XapakTepHO cOoYeTaHWE H O000OIIEHHE METOJI0OB MaTEeMaTHYECKOTO
aHaJlu3a, TEeOMETPUM, JUHEHHON anreOphl, Tomojoruu U auddepeHurnanbHbIX YpaBHEHHUH, YTO
MIPUBOJUT K YCTAHOBJIEHUIO CBSI3€H MEX/ly OTAAJICHHBIMU pa3esiaMyu MaTeMaTUKH.

Kypc «®yHKIMOHAIBHBIN aHAINW3» YUTAETCSl HA MaTeMaTH4ecKoM (akKyJabTeTe B TEUEHUE
TpeThero Kypca. OH Oasupyercs Ha maTepuaie KypcoB «Maremarnueckuil aHanms» u «JIuHelHas
anreoOpay.

Ieap 3TOro Kypca — WU3JIOXKUTh CTYJEHTAaM OCHOBBI COBPEMEHHOIO aHajiu3a B
0ECKOHEYHOMEPHBIX JIMHEWHBIX NMPOCTPAHCTBaX, 0000LIAIONIEr0 KaK TEOPHIO JIMHEWHBIX ONIEPaTOPOB B
KOHEYHOMEPHBIX IPOCTPAHCTBAX, TaK U MOHATUE Mpeiena NoCAeA0BaTeIbHOCTH U PYHKIUNA U APYTUX
MOHATHM, KOHEYHOMEPHOIO aHaiu3a; I[0Ka3aTh IPUMEHEHHE OCHOBHBIX TOHSITHA W METOJIOB
(GYHKIIMOHAJIBPHOTO aHalIM3a K pa3jiudHbIM oOONacTM MaTeMaTHKH, TaKUM KaK: HHTErpajibHble
ypaBHEHUs, AupdepeHuanbHble YpaBHEHNUS B YaCTHBIX MMPOU3BOJHBIX, BapUALMOHHOE HCUYUCIICHUE,
BBIIYKJIBIM aHAJIW3, ONTUMAaJbHOE YIPABICHUE U JIp.; HAYYUTh CTYJEHTOB OCHOBOIOJAraroluM
npuHIUNaM U (akraM (QyHKIIMOHAJIBHOTO aHalln3a, 0Ka3aTh pa3HOOOpa3ne KOHKPETHBIX peanu3aiuii
OoOLIMX KOHCTPYKIMH, 0O0ecneduTb BO3MOXHOCTh JaJbHEHIIEr0o CaMOCTOSITEIbHOTO OCBOCHHUS
COBPEMEHHBIX METOJI0B HENPEPBHIBHOIO aHAIN3a; PACHIMPUTH MaTEeMaTHMUECKUW KpYyro3op, MOJHSTH
YpOBEHb MaTeMaTHUECKOM KyJIbTYpbl 3a cHeT paboThl ¢ OoObekTamMu 00jiee BBICOKOTO YPOBHS
abcTpakiuy, 0 CPaBHEHHUIO C KOHEYHOMEPHBIM aHAJIU30M.

2. MecTo aucumniimHbl (MoayJs) B ctpykrype OITIOII BO

B crpykrype OIIOIl mucnunnuba «OyHKIMOHAIBHBIA aHAN3» OTHOCUTCA K BapHATHUBHOM
yactu bnoka 1 (b1.B.02) ocHOBHOI 00pa3zoBarenbHON MporpamMmbl MO HANpPaBICHUIO MOATOTOBKU
01.03.01 Maremaruka, npoduab «/luddepeHmanbabie ypaBHEHUS, TUHAMUYECKUE CHUCTEMBl H
ONTUMAJILHOE YIIPABJICHUE.

B pesynbrare ocBoeHHs JAHHOM AMCLUMILIMHBI, NOJyYEHHbIE 3HAHUS OyayT HEOOXOIUMBI Kak
MPEIECTBYIOLIUE PU U3YYEHUN JUCLMILINH!

— YpaBHEHUS € YaCTHBIMU ITPOU3BOIHBIMH.

— HenokanbpHble KpaeBble 3a/1a4M JUIsl MOJCJIbHBIX YPaBHEHUN MaTEMaTHUYECKON OMOJIOTHH.

— CrnenmanbHble (YHKIMU B 33/1a4aX MaTeMaTHUeCKON (DU3UKH.



3. TpeGoBaHus K pe3yabTaTaM OCBOCHUS THCHUILIMHBI
B coBokymHOCTH ¢ JIpyruMH JucuumuinHamMu npoduisa «AuddepeHunanbHble ypaBHEHUS,
JUHAMHYECKUE CHCTEMbl, ONTUMAJBHOE YIpPaBICHHUE» AUCUUILNIMHA «DYHKIMOHAIBHBIN aHaIu3»
HarpaBiieHa Ha (opmMupoBaHuE cieayronmx KommereHnuit B cootrBeTcTBuu ¢ ®I'OC BO 3++ u
OIIOII BO 1o nanpasnenuto noarotosku 01.03.01 — «Marematukay (ypoBeHb OakaiaBpuara):
npogeccuoHabHble kKoMnereHuuu no cranaapry (IIKC):
ITKC-3 Cnoco0eH my0JnYHO NMpeACTaBIsATh, COOCTBEHHbIE M U3BECTHBIE HAYUHbIE PE3YJIbTATHI.

Hnouxamop oocmusicenus komnemenyuu [KC-3:

IKC-3.1. Cioco6en myOoIuyHO PEACTABISTH PE3yIbTaThl COOCTBEHHBIX HCCIICIOBAHUA.

IIKC-3.2. Cnoco0eH u3y4yuTh HOBEHIIME pe3yJabTaThl MCCIEIOBAaHUM U MPUMEHUTHh HUX B
podecCHOHATBHON JIeATETLHOCTH.

Tpebosanus k pezynomamam 00y4eHus:

— 3Hanue  (PYHJAMEHTAJIBHBIX pa3felioB MaTeMaTUKU (MaTeMaTHYEeCKUH  aHau3,
AHAJIMTUYECKYI0O TEOMETPUI0, JMHEHHY0 anredpy, AuddepeHuraIbHble YpaBHEHHS, YHCIICHHBIE
METO/IBI).

Tokazamenamu oceoenus OUCYUNTUHBL ABTIAEMCA.

- ymMenue TIPUMEHSITh MaTeMAaTUYECKHE METOJbl IPU PEUICHUHM MPaKTUYECKUX 3a1ad B
podeccuoHaIbHON AESITEIbHOCTH; PUMEHATh TEOPETUUYECKUE 3HAHUS NPU PEHICHUH MPAKTUYECKUX
3ajad,

- @1adenue KylbTYpOW MBIIIJICHUS, HAaBbIKAMU PEUICHUS MPAKTUYECKUX 3a/1ady, HaBbIKAMU
paboTel € MareMaTH4YecKOW JMTepaTypod, MaTeMaTHYeCKUMM 3HaHUSIMHM M METOJaMHU,
MaTeMaTU4YEeCKUM almapaToM, HEOOXOAMMBIM JJIsi JIOTMYECKOIO OCMBICIEHHS U 00paboTKu
uH(popmaluy B npodhecCuoHaTbHOU 1A TEIbHOCTH.

4. Conep:xanue ¥ CTPYKTYpPa AN CUMILIMHBI

Taonuuya 1. Cooeprcanue oucuyuninunvl « ODyHKUUOHATbHOLI AHATU3Y)

Kon
HanmenoBan
Ne | HammenoBan KOHTpO-THpyeM ue
Coneprxanue pazzena oit
ue paszuena OLIeHOYHOI0
KOMITETEHIUHI
cpeacTBa
(11K ee 4yacTH)
1 2 3 4 5
1 | Benenue. BosnukHOBeHME (HYHKITMOHATHHOTO aHAIHM3a [IKC-3 KomokBuym
KaK CaMOCTOSITEIBHOTO pa3zena X,
MaTeMaTHKU; COBPEMEHHOE pa3BUTHE pyOEeXKHBIN
(YHKIIMOHAJIBHOTO aHaJIN3a U €ro CBSI3b C KOHTPOJIb
JOPYrUMHU 00JIaCTIMU MaTeMaTHUKH. (PK),
MHoxecTBa, anredpa MHOXKECTB; CUETHBIE TECTUPOBaHUE
MHO>KE€CTBA U MHO>KECTBA MOLTHOCTHU (T)
KOHTUHYYyMa.
2 | Merprueckue | MeTpuku B KOHKPETHBIX INPOCTPAHCTBAX ITIKC-3 K, PK, T
MPOCTpPaHCTB | (IIPOCTpaHCTBA
a. C[a;b], C(k)[a;b], Lp[a;b]),
HEpPAaBEHCTBA I'enbuepa, Kommu-
byHsAkoBckOoro, MUHKOBCKOTO, HOpMa U
CKaJSIpHOE TPOU3BEJCHHUE, XapaKTepu3alus
OTKPBITBIX W 3aMKHYTBIX MHOXECTB B
TepMHUHaX CXOASIIUXCS
IIOCJIE0BATEIBHOCTEN, SKBUBAJICHTHbBIE
METPHKH; IOJIHbIE METPHUUYECKHE




MIPOCTPAHCTBA, KPUTEPHA MOIHOTHI (TeopeMa
(0} BJIOKCHHBIX, 3aMKHYTBIX u
CTSATMBAIOIIMXCS Ilapax), TeopemMa bapa,
TE€OpEMaAa O IIOMNMOJIHCHHUH, KOMITAKTHOCTb H

CEKBCHIIMaJIbHasA KOMITaKTHOCTB,
SKBUBAJICHTHOCTH CUETHOH nu
CCKBCHHI/IZL]'IBHOﬁ KOMITaKTHOCTH,

HEOOXOIUMBIE  YCIIOBHSI ~ KOMIAKTHOCTH
(3aMKHYTOCTb, TOJIHOTA, OTPAHHUYECHHOCTB),
BIIOJIHE  OrPaHUYEHHBIE MHOXECTBA U
KpUTEpUH  KOMIAKTHOCTH  Xaycaopda,
KPUTEPUN TPEAKOMITAKTHOCTH B C[a,b] U B

C( X ) , TI€ X —KOMIIAKTHOE METPHUYECKOE

IIPOCTpPaHCTBO (TeopeMbl Apuena u Apuena
- Ackonu ); HENpepbIBHBIE U PaBHOMEPHO
HCIIPCPBIBHBLIC 0T06pa>1<eH1/1;1 MCTPUYICCKHUX
MPOCTPAHCTB, CKUMAIOIINE OTOOpaX)KeHUs U
Teopema banaxa 0 CKUMAKOLIEH
0TOOpaKeHUH.

Tormomornuec
KO€
MPOCTPAHCTB
0.

[ToHsITHE O TOTIOJIOTHYECKOM MPOCTPAHCTBE.
OCHOBHBIC TIOHSATHS TOTOJOTHH, TpPEAeT H
HEMPEPHIBHOCTH B TOTIOJIOTUYECKOM
MPOCTPAHCTBE, AKCHOMBI OTACIUMOCTH U
CUETHOCTH, cenapabenbHOCTb;
KOMIaKTHOCTb: pasHbIe BH/IBI
KOMITAKTHOCTH, KPHUTEPUH KOMITAKTHOCTH,
CBSI3aHHBIN C [IEHTPUPOBAHHBIMHU
MHOKecTBamMH. Teopus wmepol. Teopema
JleGera o mpooimkeHnu Mepsl. M3mepumsbie
¢byakuun. CpoiictBa. CXOIMMOCTH TOYTH
Bcroay. Teopema Eroposa JI.d. cxoaumocThb
Mo w™epe. Huterpan JleGeraio OCHOBHBIE
corictBa. Teopema 00  abcomoTHOU
HENPEepPhIBHOCTU UHTerpajia JleGera.
[IpenenpHblidi  mepexod  MOJ  3HAKOM
unterpasnia Jlebera. CpaBHEHHE HWHTErpaia
Jlebera u uaterpana Pumana.

IIKC-3

K,PK, T

JInneiHbIe
TOIIOJIOTHYEC
KHe 1
HOPMHUPOBAH
HEBIE
MPOCTPAHCTB
a.

JIuHeHbIE TOMOJIOTMYECKUE MPOCTPAHCTBA,
HHBAPUAHTHOCTb OTKPBITOCTH MHOXXCCTBaA
OTHOCHTEIIFHO ~ ONEpanuii  CIOXKEHHS W
YMHOXEHHS Ha CKalsip, MOTJIOMAIONINE
MHOXCCTBA, TOIIOJIOTHA KOHCYHOMEPHOTIO
OTIEITUMOTO HOPMHPOBAHHOTO
MPOCTPAHCTBA; HOPMHUpPOBAHHEIE U
CBKIIMOBBI ITPOCTPAHCTBA, KaK JIMHEHHBIE
TOTIOJIOTHYECKHE MPOCTPAHCTBA, TOTIOJIOTHUS
KOHCYHOMCEPHBIX HOPMHUPOBAHHBIX
IIPOCTPAHCTB, KPUTEPUM HOPMHUPYEMOCTHU
JIMHEWHBIX TOIOJOTHYECKUX IIPOCTPAHCTB
(teopema A.H. Kosmoroposa); BbIyKible U
abCOIIOTHO BBIITYKJIbIE MHO>K€ECTBA,
MOJIYHOPMBI U (pyHKIIMOHA MHHKOBCKOTO,
JIOKQJIbHO BBIITYKJIBIC IIPOCTPAHCTBA, BHUI

ITIKC-3

K, PK, T




€IMHUYHOTO Iapa B KOHEYHOMEPHOM
HOPMHUPOBAaHHOM  IIPOCTPAHCTBE;  JeMMa
Pucca 0 MOYTH MEepIEeHIUKYIISPE,
HEKOMIIAaKTHOCTh ~ €IMHUYHOTO 1Ilapa B
0ECKOHEYHOMEPHOM HOPMHUPOBAHHOM
MPOCTPAHCTBE, HAJIUYHUE TOJHOW CYETHOU
CUCTEMBbI B cenapabenbHOM
0ECKOHEYHOMEPHOM HOPMHUPOBAHHOM
[IPOCTPAHCTBE; pAAbl B HOPMHUPOBAHHBIX
MPOCTPAHCTBAX u 0aHaXOBBIX
IIPOCTPAHCTBAX, €BKIUIOBbI U TMJILOEPTOBBI
MPOCTPAHCTBA, HAJIN4une CUYETHOM
OPTOHOPMHPOBAHHOW TIOJIHOM CHCTEMBI B
cenapabenbHOM 0ECKOHEYHOMEPHOM
€BKJIUJ0BOM IIpocTpaHcTBe; psia  Dypoe,
AKCTPEMAJIbHOE CBOMCTBO YaCTHYHBIX CYMM
pana  @Dypre, HepaBeHCTBO  becces,
cxoauMocTh psiga dypre B ruibOepTOBOM
IIPOCTPAaHCTBE, Teopema Pucca-Puepa,
paBeHcTtBo  [lapceBans, 3aMKHyThlE U
TOTaJIbHbIE CUCTEMBI; KpUTEpUii
3aMKHYTOCTH CHCTEMbl B T'MJIBOEPTOBOM
[IPOCTPAHCTBE, Haluyhe He Oojee dYeM
CUETHOTO OPTOHOPMUPOBAHHOTO 0a3uca B
cenapabenbHOM €BKJIMIOBOM MPOCTPAHCTBE,
OpPTOTOHAJILHOE JIOTIOJIHEHUE, PAa3JIOKEHUE
rIbOEPTOBOTO  MPOCTPAHCTBA B MPSIMYIO
CyMMY MOJMNPOCTPAHCTB, CYILECTBOBAHUE
OpTOTOHAJILHOM  MpOeKIMH Ha  Jrboe

IO IIPOCTPAHCTBO B THJILOEPTOBOM
IIPOCTPAHCTBE.
JInnelinble Kpurepun  HenpepbIBHOCTHM  JIMHEWHOTO ITIKC-3 K, PK, T
OIIEpATOpBl U | OIlepaTopa B HOPMHMPOBAHHOM
JIMHEWHBIE IIPOCTPAHCTBE, HOpMa JIMHEHHOTO
(GYHKIIMOHAT | OTPaHMYEHHOTO OllepaTopa, HOPMUPOBAHHOE
bl B IIPOCTPAHCTBO JIMHEWHBIX OTPAaHUYECHHBIX
HOPMHUPOBAaH | ONEpAaTOPOB, PAaBHOMEpPHAas M IMOTOYEYHAs
HOM CXOAMMOCTb, 0aHAXOBOCTh HOPMHUPOBAHHOTO
IIPOCTPAHCTB | IPOCTPAHCTBA JIMHEMHOIO OrPaHUYEHHOIO
e. oleparopa, NIPUHLIUI PaBHOMEPHOM
OTPaHUYEHHOCTH (Teopema banaxa-
[retinraysa) u €ro CIICJICTBHS;
CONIPSDKEHHOE IIPOCTPAHCTBO,
F€OMETPUYECKUI CMBICI HOPMBI JINHEWHOTO
HEIPEPBIBHOTO ¢byHKIMOHANA,

COIIPSDKCHHBIC ITPOCTPAHCTBA K [ p,C,CO 1

rIbOEPTOBBI MPOCTPAHCTBA; TeOpemMa XaHa-
banaxa 0 NpOJOIKEHWM  JMHEHHOTO
dbyHKIIMOHATA u ee CJIE/ICTBUS,
JIOTIOJTHSIEMOCTh KOHEYHOMEPHBIX
moAIpPOCTPaHCTB, TCOPEMBI OTACIMMOCTHU
BBIITYKJIBIX MHOXXCCTB; citabas CXOOUMOCTH B
HOPMUPOBAHHOM TMPOCTPAHCTBE, KPUTEPUI




ci1aboii CXOOUMOCTH, ciaabdast CXOOAUMOCTH B

/ P CBOIiCcTBa ci1abo CXOISIIAXCS

nocjenoBaTeabHoCcTel, ciabas u ciaabas
CXOJMMOCTH B COIPSDKCHHOM IPOCTPAHCTBE,
cimabas  CeKBEHIMAIbHAs  KOMITAKTHOCTh
3aMKHYTOTO  IIapa B CONPSHKEHHOM
IIPOCTPAHCTBE, Teopema Masypa;
COMPSDKCHHBIA OTEpaTop W €ro HOpMa,
SKBHBAJICHTHOCTH HEIMPEPHIBHOCTH
JUHEHHOTO  orepaTopa  CEKBEHIMAIBLHOM
CUJIBHO-CIIa00# u ciabo-cinadoit
HENPEPBIBHOCTH, JABAXKIbl  CONPSIKCHHBIN
omeparop; OOpaTHBIA K  JIMHEHHOMY
OTIepaTopy, COOTHOIIEHHE HOPM HCXOIHOTO
omeparopa U OoOpaTHOTO K HEMY, TEOPEMBI
banaxa 00 OTKpbITOM OTOOpa)k€HUH, O
HETPEPBIBHOCTH OOpaTHOTO oOIlepaTopa, o
3aMKHYTOM Tpaduke, O HEMPEPHIBHOCTH
omepaTtopa TPOSKTUPOBAHUS, JieMMa O
TPOWKeE, CBSA3b MEXKIY sApaMu U oOpa3amu
COTPSDKCHHBIX  OTIEPATOPOB; JIOCTATOYHBIC
YCIIOBUS ~ HENPEpPBIBHOW  0OpPaTHMOCTH
JIMHEMTHOTO ~ OTPAaHMYEHHOTO  OIepaTopa,
OoOpaTHBI OmepaTop K CONPSHKCHHOMY;
PE30JIbBEHTHOE MHOYKECTBO, PE30JbBEHTA U
ee TPEICTaBJICHHUE, CIIEKTP W COOCTBCHHBIC

3HAYEHUS JINHEMHOTO oreparopa,
KOMIIaKTHOCTh CIeKTpa JIMHENHOTO
OTPAaHMYEHHOTO OIlepaTopa, KOMIIAKTHBIE
JMHEWHBIE  ONEpaTopbl,  PaBHOMEPHBIN
Tpenen KOMITaKTHOTO JIMHEUHOTO
omeparopa, JOCTaTOYHBIE YCIIOBUS

KOMIIAKTHOCTH  JIMHEWHBIX  OIEpPaTOpPOB,
KOMITAKTHBIA  JIMHEHMHBIM  omepaTtop B
pedaeKCUBHBIX MPOCTPAHCTBAX,
KOMIIAaKTHOCTh COTPSDKEHHOTO oOIeparopa K
KOMIIAaKTHOMY  JIMHEHHOMY  OIEpaTopy
(Teopema [Maynepa), Teopema 0
pa3MepHOCTH siipa U 3aMKHYTOCTH o0Opa3a 1
orepaTtopa

(A - M) (A — KOMNAKMHBLU TUHEUHBIL onepamop) 5

CIICKTP KOMIIAaKTHOT'O JIMHEWHOTO
oreparopa; Teopust Pucca-®umepa
(teopembl  ®Dpearosnbma, nHoHATHE 00
omeparopa); KOMITaKTHBIE "
CaMOCOTIPSDKEHHBIC JIMHEHHBIE ONIEPATOPHI B
rIIbOEPTOBOM IIPOCTPAHCTBE, CIIEKTP
CaMOCOTIPSKEHHOTO JIMHEWUHOTO

OTPaHUUYEHHOT0 OIEepaTopa B T'MILOEPTOBOM
MIPOCTPAHCTBE, HOpPMa CaMOCONPSKEHHOTO
JIMHEMTHOTO OrPaHMYEHHOr0 Omneparopa B
THILOEPTOBOM MPOCTPAHCTBE,
CYIIECTBOBAaHME COOCTBEHHBIX YHCET Y




KOMITaKTHOTO CaMOCOTPSKEHHOTO
JUHEWHOTO omeparopa, Teopema I unpbepra
— lImunra; QyHKIMOHAIBHOE HCYHCIECHUE
CaMOCONPSKEHHBIX OIepaTOpOB;
MIPUBEACHUE ONEPAaTOpa K BUIY YMHOXKEHUS
Ha (QYHKOUIO; CIHEKTpaJlbHasg TEOpeMma;
HEOTrpaHUYEHHBIE CaMOCOTIPSKEHHBIE
OIIepaTOpBI; IPUMEPHI.

NHTerpaibubl
€ ypaBHCHHUS.

WuTerpanbubie onepaTopsl B Cla;b] ¥ L,[a;b],
ux KOMITaKTHOCTb; HMHTErpAJIbHbBIC
ypaBHeHuss @pearosbma u - BoubTeppa,
YCIOBHSI Pa3peIIMMOCTH 3THX YpPaBHEHUI,
CKUMAaeMOCTh HEKOTPOI CTEIIEHU
MHTETpaJIbHOTO oreparopa Bonbreppa ¢
OTPAHWYEHHBIM  SIAPOM;  MCIOJIb30BaHUE
teopembl [mnsbepra — IImuara pns
HaxOXKJICHHUsl  PELIEHUHM  MHTErpallbHOTO
YPaBHEHUs, HAXOKJICHUE s/Ipa PE30JIbBEHTHI
K HWHTErpAJIbBHOMY OIIEpPAaTOPy; CBEIACHUE
WHTETPAIBHBIX  yYPAaBHEHUMHM K  CHUCTEME
JUHEHHBIX alreOpanuyeckuX YypaBHEHUH K
O0OBIKHOBEHHBIM T epeHnrnaIbHbIM
YPAaBHEHUSIM.

IIKC-3

K, PK, T

[IpocTpancTs
a Co0OoieBa n
000011IeHHEIE

(GyHKIMH.

[Ipumenenne Teopembr ['mnpbepra —
[IIMuaTa K PELICHUIO YPABHEHUN B YaCTHBIX
MpOU3BOAHBIX, 3afada typma—JInyBumis,
TeopemMa Jlakca—Munbrpana u ee
[IPUMEHEHHE K JOKa3aTeIbCTBY
pa3pelmuMOCT!  YpPaBHEHMM B  YacTHBIX
MpOM3BOJIHBIX; MpocTpaHcTBa Cobosesa,
XapakTepu3alus 00001IEHHBIX
MIPOM3BOJIHBIX, TEOpEMa O KOMIAKTHOM
BIOKEHUH H,(a;b) B Cla;b]; MPOCTpaHCTBO
OCHOBHBIX (yHKIMHA D, mpruMepsl OCHOBHBIX
GbyHKIMH, cpe3aroniue QyHKINUU, TUIOTHOCTh
D(Q) B L,(Q), CXOAMMOCTh B IIPOCTPAHCTBE
D, HENPEPBIBHOCTH OIIepaToOpoOB
g depeHunpoBaHus, YMHOKEHUS u
JUHEWHON 3aMEHbl IepeMeHou B D
IIPOCTPAHCTBO  OOOOIEHHBIX  (QYHKUUN

(pactipenenennii) D',  perymspHsle U
CUHTYJIsIpHBIE ~ OOOOUIeHHbIE  (QYHKIUH,
CXOJIUMOCTh B IIPOCTPAHCTBE D',
HENPEPHIBHOCTD oIepaTopoB
mupepeHIUpoBaHUs M YMHOXKEHHUs (Ha
OECKOHEYHO g epeHuupyemMyro

dynkmmio) B D'; mpobnema yMHOMXEHHS
0000meHHBIX ~ GYHKIUNA,  OeCKOHEYHas

muddepeHIupyeMocTh 00001IEHHBIX
GyHKIMM, Haauuue MNepBoOOpa3HON Yy
000011IeHHBIX byHKIHA,

nmuddepeHunanbEble  ypaBHeHus B D'
JIOKAJIbHBIE CBOMCTBA 0000IIeHHBIX

IIKC-3

K, PK, T




byHKIHH, HOCHTEIb 0000IIIEHHBIX
GyHKIMH, CBEpTKa OCHOBHOM u
000011eHHON (YHKITUH, CBOMCTBA CBEPTKH;
(GbyH1aMeHTalIbHOE peuieHue
g depeHnnaibHOro oneparopa B 4YaCTHBIX
IIPOU3BOIHBIX c MIOCTOSTHHBIMH
K03 duLmeHTaMu; TpocTpaHcTa S ObICTPO
yobiBaronux GQyHkmuin uwo S " MemieHHO
pacTymux pachpeesieHul, MpoCTpaHCTBa
EukE.

8 | DneMeHThl
muddepennn
aJILHOTO
HCYHCJICHUA B
JIMHEHHBIX
HOPMHUPOBaH
HBIX
MIPOCTPAHCTB
ax.

CunbHas (no ®pemte) u cinabas (no I'ato)
muddepeHIupyeMOCTh  OTOOpaKEHU B
banaxoBoM npocTpaHcTBe, TuddepeHmansl
@pemwre u ['aTo, CBA3B MEXIAy CUIBHOU M
cmaboit muddepenuupyemMoctoio, hopmyna
KOHEYHBIX  TpHUpalleHui; HeoO0Xoaumoe
yCIIOBUE JIOKAJIbHOTO JKCTpEMyMa
BEILIECTBEHHOM g depeHnnpyemMoit
¢byHknuun B baHaxoBOM  MPOCTpaHCTBE,
KJIAaCCMYECKHE  3aJaud  BapUallMOHHOTO

HCYHCIICHUS; ypaBHEHUE Diinepa;
MOJINJIMHEHbIE 0TOOpaxKeHus,
muhdepeHIupyeMoCTb, TPOU3BOJHBIE U
muddepenHnranTb BBICIIIUX MOPSAJIKOB
oToOpaxeHui! B baHaxoBOM INpocTpaHCTBE,
CUMMETPUYHOCTh oreparopa BTOpPOH
MIPOM3BOTHOM, dbopmyna Tetinopa,
J0CTaTOYHBIE yCIIOBUS CTpOTroro

JIOKAJIbHOTO  AKCTPEMyMa  BEIIECTBEHHOM
mudpdepenurpyemoit pynkiuu B banaxosom
IpocTpaHcTBe, ycioBus Jlexannpa u
Axobu; TeopemMa O HEABHOW (YHKIUH,
YCIOBHBIM  DKCTPEMYM  BEIIECTBEHHOU
mudpdepenurpyemoit pynkiuu B banaxosom
[IPOCTPAHCTBE M METOJl  MHOXHUTENeH
Jlarpanxa.

ITIKC-3

K, PK, T

B epaghe 5 npusoosmca nnanupyemvie popmor mexyweco konmpons: koanoksuym (K), pyoesicuuwiii
kowmpoaw (PK), mecmuposanue (T).

OO611ast TPYA0EMKOCTh AUCHUIIIIMHBI COCTABIISET 8 3a4eTHBIX euHUIL (288 yacoB)

Taonuya 2. Cmpykmypa oucyuniuHl

TpynoémkocTsb, 4achl
Bun padorsl
S cemecTp 6 cemecTp Bcero:

Oo0mas TpynoéMKocTh (B 4acax) 144 144 288
KonrakTHas padora (B yacax): 68 60 128
Jlexmum (JI) 34 30 64
[Ipaxtueckue 3anstus (113) 34 30 64
CamocrosiTesibHast padora (B 4acax), B 76 84 160
TOM 4YHCJie KOHTAaKTHas1 padora:
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Kontponbnas padota (K) 6 6 12
CamMocTosATenpHOE N3YUCHUE Pa3IeIIOB 43 51 94
Kypcosast pabota (KP) He He He
MPEeIyCMOTpPEHa | MPEeIyCMOTpeHa | MPEeayCMOTpEeHa
Kypcogoii npoexT (KIT) He He He
MPEIyCMOTPEH | TIPEAyCMOTPEH PeIyCMOTPEH
[ToaroroBka u MIPOXOXKICHUE 27 27 54
MPOMEKYTOYHOM aTTECTALINU
Bua npomeskyToyHO# aTTecTanum JK3aMeH JK3aMeH

11




Taénuua 3. /lekyuonnvle 3anamus

Tema

Beenenue. Bo3HuKHOBEHNE (YHKIIMOHAIBHOTO aHAJIN3a, KAK CAMOCTOSATENIBHOTO pa3zeia
MatemaTuku. COBpeMEHHOE pa3BUTHE (DYHKIIMOHAJILHOTO aHAJIN3a U €r0 CBS3b C APYrUMU
oOnacTsaMu MaTeMaTuKU. [lens u 3a0ayu uzyyenus memvlt — PACKPbITh OCHOBHBIE TIOHATHS
TeOpUH (DYHKIIMOHAJILHOTO aHAIN3A.

MmuoxectBa. Anre6pa MHOXkeCTB. CUeTHBIE MHOXKECTBA M MHOKECTBA MOIITHOCTH KOHTHHYYMa.
OyHKIIMOHAIBHAS 3aBUCUMOCTh. [IpocTpancTBo. YnopsimoueHHOCTh. [lenv u 3a0avu uzyueHus
membl — TIPUMEHUTH OCHOBBI aJIreOpbhl MHOXECTB K CUYETHBIM MHOKECTBAM, BBECTH TOHSATHE
MIPOCTPAHCTBA.

Cucrembl MHOXecCTB. CUCTEMBI MHOKECTB U OTOOpaxkeHHs. KoJibllo MHOECTB, MOJYKOJIbLIO
MHOXECTB. O — anrebpa MHOXeCTB. [lenv u 3adauu usyueHusi memvl — U3YYEHUE CUCTEM

MHO>KECTB U UX OTOOpa)KeHU, BBeieHHe O — alreOpbl MHOXKECTB.

Merpuueckue npocrpanctBa. [Ipumepsl. HepaBencrBa ['enbnepa m MunkoBckoro. [lenv u
3a0auu uzyueHusi memvl — BBEJCHUE MOHATUS METPUYECKOTO MPOCTPAHCTBA, CBOWCTB U METPHK
OCHOBHBIX IPOCTPAHCTB.

HenpeppiBHbIE 0TOOpa)keHHsS METPUYECKHX MpocTpaHcTB. llpenenbHble TOUKU. 3aMbIKaHHE.
[TnoTHble MHOXkecTBa. OTKPBITHIE U 3aMKHYTbIE MHOXECTBA. [lenb, 3a0auu u3yueHus memvl —
MIOHSITHS HEIPEPHIBHOTO OTOOPaKEHUS IPENIEIbHBIX TOUEK, OTKPBITHIX M 3aMKHYTBIX MHOYKECTB.

ITnoTHBIE MeTpHUYECKHE IPOCTPAHCTBA. TeopeMbl O BIOKEHHBIX 1Iapax u bapa. [lenv u 3a0auu
u3yyeHus membl — BBEAEHUSA TOHATUSA IUIOTHOTO MHOXECTBa M €ro IpPUMEHEHUE B
(YHKIIMOHAJILHOM aHAJIM3E.

[lpuHnun cxumaromux oToOpakeHU u ero mpuMeHeHue. HTerpanbHble ypaBHEHUs
Bonbreppa u ®Opearonema. [fenv u 3adauu u3zyuenus memvbl — NPUHLUI CKUMAIOLINX
0TOOpaX€HUI U €ro NPUMEHEHUE IPU PEIIEHUU UHTErPAJIbHBIX YPABHEHHUIA.

Tononoruueckue IpOCTpaHCTBA. KommakTHOCTE B MCTPHYCCKHUX IIpOCTpaHCTBaXx.
KommakTHOCTs M moHAS OT'PaHUYCHHOCTD. Ueflb u 3a0avu uzyuenust memvl — BBCIACHUC
MMOHATHS KOMHAKTHOCTH U IIOJTHOH OIrpaHUYCHHOCTH. I[OKaSaTeJ'II)CTBO OCHOBHBIX TCOPEM.

Teopus Mepel. BHemnss mepa. 1Iponoimkenne Mepsl ¢ MOJIYKOJIbLA Ha MMPOXO0KICHHOE KOJIBIIO.
Teopema Jlebera o npoaomKkeHUN Mepbl. Llenv u 3a0ayu usyyenus memsl — BBEJCHUE ITOHATHS
Mepbl U TeopeMbl Jlebera o npo10KEHUU MephI.

10

W3mepumble (ynxiuu. OmnpeneneHue U OCHOBHbIE CBoOMcTBa. CXOJMMOCTBH IOYTH BCIOLY.
Teopema Eroposa J[.®. Cxoaumocth mo mepe. [lenv u 3a0auu usyueHnuss memvl — BBEICHUE
MOHATHS U3MEPUMBIX (DYHKIMH, UX CBOICTBA, IPUMEHEHUE.

11

Nuterpan Jlebera. OcHoBHBIE cBOiicTBA. TeopeMa 00 aOCONIOTHOW HEMPEPHIBHOCTH MHTErpalia
JleGera. Llenv u 3ad0auu usyuenuss memvl — W3ydeHHE uHTerpana Jlebera m ero CBOWCTB.
JlokazatenbcTBO TeopemMbl 00 a0COTIOTHOM HEMPEPHIBHOCTH MHTErpaia Jlebera.

12

[Ipenenbuplii mepexon moja 3Hakom wuHTerpana JleGera. Teopemwr JleGera, Jleu, Dary.
CpaBuenue unrerpana Jlebera u Pumana. [lenv u 3a0auu usyuenus memvl — TpeleNbHBIN
nepexo/i Mo 3HakoM uHTerpaia Jlebera u ero npumMeHHeHHe, cpaBHeHHe nHTerpana Jlebera u
Pumana.

13

Henpenenbusiit unterpan Jlebera. ®yHkuuu ¢ orpaHnueHHbIM U3MeHeHneM. Teopema Pagona —
Hukonuma. Hens, 3a0auu uzyuenus memoi — NOHITHE QYHKIUHU C OTPAHUYEHHBIM U3MEHEHHEM.

14

Huterpan Ctunsreca. Mepa Ctunbteca. [Ipsmoe npoussenenne mep. Teopema Oybduna. [fens u
3a0ayu usyyenus memvl — Mepa CTuipTeca W NpsiMoe IpousBeneHue Mep. Jloka3aTenbCTBO
teopembl DybOuHa.

15

Jluneitnple mnpocTpaHcTBa Ha (QyHKUuMOHaibl. baHaxoBbl mpocTpaHcTBa.  EBKIMIOBBI
npoctpaHcTBa. lenv u 3a0ayu uzyuenuss memsl — BBEJCHUE MOHATUS JTMHEUHBIX MIPOCTPAHCTB,
banaxoBrIx 1 EBKINIOBLIX.

16

JluneitHble omepaTopbl HENMpPEPHIBHOCTh W orpaHuyeHHocTh. Hopma omepatopa. Cymma u
IIPOU3BEJICHUE ONepaTtopoB. [lenv u 3adayu usyuenus. memvl — BBEJECHHUE NOHSATUS HOPMBI U
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‘ HOPMHUPOBAHHBIX IPOCTPAHCTB.
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17

OO6patnbie oneparopel. Teopemsr 06 obpaTtHOM omepartope. CriekTp omepatopa. PesonbBeHTa.
Llenv u 3a0auu usyuenusi memvl — BBEICHHE TOHITHA OOpPaTHOTO OmepaTopa, CIEKTpa M
PE30JBBEHTHI /1pa.

18

ConpspkeHHoe  mpocTpaHCTBO. PeduiekcuBHble mnpocTtpaHcTBa. CuibHas TOMOJIOTHS B
COMpPSDKEHHOM MpocTpaHcTBe. [lenb u 3a0ayu uzyuenus memsl — OIPEAETCHHUS MOHATHUH,
COMNPSDKEHHOT0 U pe(IeKCHBHOIO IPOCTPAHCTB.

19

Conpsoxkennble  oneparopbl. CONpsDKEHHBIM  Omepatop B €BKIUAOBOM — IIPOCTPAHCTBE.
CamoconpsiKeHHbIE OIepaTopbl. Y HUTAPHbIE ONEPaTOPHL.

Kommnakrtueie onepatopsl. OmnpesaeneHre 1 NpUMepbl KOMIIAKTHBIX orepatopoB. CoOCTBEHHbIE
3Ha4eHUs1 KOMIIAKTHOIO omeparopa. [{ens u 3a0auu uzyyenus memsbi — OCHOBHBIE OIIEPATOPHI B
EBKIMI0BOM IIPOCTPAHCTBE U UX TPHIIOKEHUS.

20

[Tonsatue o006 wunHaekce. Teopema @penronema. IIpuMepsl HMCHOJB30BaHUS  TEOPEMBI
Openronbma: 3amaya lltypma-JlnyBusis, Teopus noTeHuuana, uHAEKC nuddepeHanbsHoro
oreparopa.

Pacmmpenue nousarus ¢pynkuuu. [IpoctpanctBo ocHOBHBIX (pyHKIMN. O000LIIEHHbIE (QYHKIIUH.
HeiictBust Hax 000OIIEHHBIMU (QYHKUMAMH. [lenv u 3a0ayu usyuenus membl — BBEACHUE
NOHATHS coOCTBeHHbIX PpyHKIMHU. 3anaua [lltypma-JInyBuis.

21

Huddepenunanbiable  ypaBHEHHS B  Kiacce 0000meHHbIX  (yHkuui. KomiekcHbie
000011eHHbIE (QYHKIHU, 0000IIEHHbIE (YHKIIUU HA OKPY>KHOCTH.

I'ue6epToBo mpocTtpanctBo. Ckamsiproe npousseacaue. Hepasenctso Komm— ByHskoBckoro—
HBapua. [lenv u 3a0auu usyuenus memvl — BBEACHUE TMOHATHS 000OLIEHHONW (yHKUIMU U
JIEMCTBUA HaJ HUMU.

22

OptoronanpHbie cuctembl. HepaBenctBo beccens. basucel. ['mibOepToBa pa3pemmmocTs.
Teopema 00 wu3zomopdusme. OproroHanspbHoe momosiHeHue. OOmMIl BUI JIMHEWHOTO
¢GbyHKIMOHANA.

Crextp DpMuTOBa U YHUTApHOTO omeparopa. Teopema ['mibOepra 0 KOMITAKTHBIX SPMHUTOBBIX
onepatopax. [lens u 3a0auu usyuenus memovl — BBEJIEHUE MOHITUS YHUTAPHOTO OIlEpaTopa U ero
MIPUMEHECHHE.

23

Paapr @ypre. JJocrarounbie ycnoBus cXxoauMocTH pana Oypee B Touke. Y CIIOBUS paBHOMEPHOM
cxomumoctu psaga Dypee. Hurerpan @Dypve. OcHoBHass Teopema. HMurerpan ®ypre B
KOMIUTIEKCHOU Gopme. [lens u 3a0auu usyuenus memol — uzydeHue psgoB Oypee.

24

[IpeobpazoBanue Oypre u hopmyna obpamienus. OCHOBHBIEC CBOWCTBA mpeoOpazoBaHusi Oypne.
Ceeptka gynkmuu. [IpeobpazoBanne dypre B MPOCTPAHCTBO L2 (— O0,00). [IpeobpazoBanmne

Jlarmmaca. Omnpenenenue W OCHOBHBIE cBoWcTBa. [IpumeHeHue mpeoOpasoBanus Jlammaca.
[IpeobpazoBanne Dypbe 0000meHHBIX QYHKIUN. [lenv u 3a0auu  uzyuenuss memvl —

puMeHeHue npeodpazoanuii @ypne u Jlamiaca B mpocTpaHCTBO L2 (— 0, OO).

25

Jluneitnble uHTErpanbHble ypaBHeHHUS. OCHOBHBIE OIpeneieHMs. 3ajlaud, MPUBOJALINE K
MHTETPAIBHBIM  ypaBHEHMSAM. HTerpaneHbii  omnepatop @Ppexarosbma. YpaBHEHHS €
cummeTpuyeckuM sapom. Teopembr @pearosibMa s obuiero ciaydast ypapHeHus: Opearosibma.
WuTerpanbHble ypaBHEHHUS C SAPOM, UMEIOIIUM Cl1a0yl0 OCOOEHHOCTb. XapakTep pelIeHUs
UHTETPAIBHOTO ypaBHEHUs. [lenb u 3adauu usyyenus: memvl — UHTETPAIbHBIE YPaBHEHUS U
3aJ1auM, IPUBOJSAIINE K HUM.

26

VYpaBuenuss Bosbreppa. HHTerpaibHble ypaBHEHHs, COAEpXKalue mnapameTrp. Merton
Openronbma. JuddepenurpoBanue B JUMHEHHBIX npocTpaHcTBax. CuibHbI nuddepeHiman.
Cna6siit quddepennman. Juddepenunpyemsie pynkunonansl. @opmyna Teitnopa. Teopema o
HEesIBHOM (DYHKIIMHM M HEKOTOpbIE ee puMeHeHus. Bropoit pynkimonan. JloctaTounsle ycaoBus
sKcTpeMyMa (pyHKuMoHana. [lenv u 3aoauu usyuenus membl — UHTETPAIbHBIE YPaBHEHUS U
METO/Ibl UX PEUICHHUSL.
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Taonuuya 4. Illpakmuueckue 3anamus

Ne Tema

1 | Anre6pa MHOXecTB. CuéTHBIE MHOXKECTBA. MOILITHOCTh MHOKECTBA.
@yHKIMOHAIbHAs 3aBUCUMOCTB. 1IpocTpaHCTBO. YIOPSIOYEHHOCTB.

2 | Merpuueckue npoctpancra. HepaBenctso ['enbaepa—Munkosckoro. Cxonumocts. [losHoTa.
HenpepriBHbIE OTOOpa)keHHsS METPUYECKHX MpocTpaHCTB. [lpenenbHble TOUKH. 3aMbIKaHUE.
[1noTHbIe MHOKECTBA. OTKPBITHIE U 3AMKHYThI€ MHOKECTBA.

4 | IlpuHuun cxXUMaroIMUX oToOpaxeHuit u ero npumeHeHus. MiarerpansHeie ypaBHenus BonbTeppa
n Opearonbma.

5 | KommakTHbIe MHOXKECTBA B METPUUYECKUX MTPOCTPAHCTBAX.

6 | Teopus mepsl. Buemusis mepa. Teopema Jlebera o mpoaoKeHUN MEPHI.

WN3mepumble ¢ynxiuu. OrnpeneneHre U OCHOBHbIE CBOMcTBa. CXOOUMOCTh TOYTH BCIONY.
CXoMMOCTh 10 Mepe.

7 | Uaterpan JleGera. OcHoBHble cBoiicTBa. CpaBHeHue wuHTerpana Jlebera u Pumana.
Heonpenenennsiii uurerpan Jlebera.

8 | HopmupoBaHHble 1 baHax0BBI MPOCTPAHCTBA.

9 | Jluneitnsle omeparopsl. HempepbiBHOCTH M orpanudeHHocTb. Hopma omepatopa. Cymma u
npou3sBeieHrne onepatopos. [IpocTpaHCTBO JTMHENHBIX OrpaHUYEHHBIX ONEPATOPOB.

10 | O6patubie onepatopsl. CriekTp onepaTtopa. Pe3onbpBeHTa.

11 | ConmpsxeHHOE MPOCTPAHCTBO. PeduiekcuBHOE MPOCTPAHCTBO.

ConpsiKeHHbIE ONePaTOPBI.

12 | Kommnakraele omnepatopsl. OmnpeneneHuss u npumepbl. CoOCTBEHHbIE 3HAYEHHS] KOMIAKTHOTO
omneparopa.

13 | llonsitme 006 wunaekce. Teopema @penronema. 3amaua llrypma-JImyBumns. Mapexc
¢ hepeHInaIbHOro 0nepaTopa.

14 | O606menusie pynkuun. [eiictBus Hag 0000meHHpIME QyHKIMAME. Y B Ki1acce 0600MIeHHBIX
(GyHKIMH.

15 | I'unp6eproBel mpocTpancTBa. CamoconpsbkeHHbIe orepartopbl. CHEKTp CcamMOCONPSKEHHOTO
omneparopa.

16 | Pager @ypre. JlocTaTrouHbIe YCIOBUS CXOAUMOCTHU psifa Dypbe B TOUKE. YCIOBUS PABHOMEPHON
cxoaumoctu psja @ypoe. Unrerpan @ypwe. MHTErpanpHblie npeodpa3oBaHusl.

17 | UnTerpansHbple ypaBHeHHs BoispTeppa. MHTerpanbHble ypaBHEHHs, COJAEpKaIMe apameTp.
Meron ®penronema.

18 | UuTerpanpHble ypaBHeHuss Openronbma. Pe30abpBeHTa HHTErpabHOTO ypaBHEHUS P penronbma.

19 | DnemenTs! quddepeHnnaIbLHOro HCUUCIeHns: baHaXxoBbIX MPOCTPAHCTB.

20 | Teopembl 0 HesBHOM (yHkIMU. Bropoil ¢yHkimoHan. JlocTaTrouyHble YCIOBHUS SKCTpEMyMma
¢dyHKIMOHATA.

Taonuua 5. Jlabopamopusvie pabomot — He npedyCMOmMpeHvl

Taonuuya 6. Camocmoamenvhoe uzyuyeHue pazoenos OUCUUNIUHBL

Ne
n/n

BOl'lpOCbI, BBIHOCUMbIE€ HA CAMOCTOATEC/IbHOC U3YUYCHHUE

Metpuueckue NpoCTpaHCTBa:
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kpurepuii npeakomnaktHoctu B C [a,b] us C (X ) , rie X — KOMITaKTHOE METPUYECKOE

IIPOCTPaHCTBO (TeopeMbl Apuena U Apuena-AcCKOJM); HENpepblBHbIE U PaBHOMEPHO
HENpEephIBHBIE OTOOPaKEHUS] METPUYECKUX IPOCTPAHCTB, CKUMAIOLIUE OTOOpaKeHUs HU
teopema banaxa o cxxumaronieit 0ToopaxeHHH.

2. | Tomonorunueckoe NpOCTPaHCTBO:
pa3Hble BHUJIbI KOMIIAKTHOCTH, KPUTEPUIl KOMIIAKTHOCTH, CBSI3aHHBIA C IIEHTPUPOBAHHBIMU
MHO>KECTBAMHU.

3. psaa @ypee, HepaBeHCTBO beccenst, cxonumocTts psaa @ypre B riibOEpTOBOM MPOCTPAHCTBE,
teopema Pucca-®umiepa.

4. JluneitHbie onepaTopsl U JIMHENHHbIE (PYHKIMOHAIBI B HOPMUPOBAHHOM IPOCTPAHCTBE:

CHEKTP CaMOCOMPSKEHHOTO JIMHEHHOrO0 OrPaHMYeHHOro OIeparopa B TIUIbOEPTOBOM
MIPOCTPAHCTBE, HOpPMa CaMOCOIPSDKEHHOTO JIMHEMHOIO OrpaHWYeHHOIo oleparopa B
rIbOEPTOBOM IMPOCTPAHCTBE, CYLIECTBOBAHHME COOCTBEHHBIX YHCEN Y KOMIIAKTHOTO
CaMOCONPSDKEHHOTO JIMHEHHOTro oneparopa, Teopema ['mibbepra — llmunra.

5. | MHTerpanbHble ypaBHEHUS:
CBEJICHME MHTETPalbHBIX YPAaBHEHHH K CHCTEME JMHEMHBIX anredpandeckux ypaBHEHHUH K
0OBIKHOBEHHBIM JU(PPepeHInaIbHBIM YPAaBHEHUSIM.

6. | IlpoctpancrBa CoboneBa u 060011€HHbIE PYHKINU:
npoctpanctBa CoOosieBa, xapakTepu3anuss O0OOOIIEHHBIX MPOU3BOJHBIX, TEOpeMa o
KOMITAKTHOM BJIOKEHHH H | (a;b) B Cla;b]-

7. OneMeHTHl  au(GEepeHITUATBPHOTO  MCYHMCICHHS B JIMHEHHBIX  HOPMHUPOBAHHBIX
MPOCTPAHCTBAX:

JIOCTaTOYHbIE  YCJIOBHUS  CTPOTOTO  JIOKAIBHOTO  OKCTPEMyMa  BEIIECTBEHHOM
middepenunpyeMoit pyHkunu B banaxoBom npocrpanctse, ycnosus Jlexxanapa u Skoou.

5. OueHo4yHble MaTepUAJIbI /ISl TEKYLIEro H py0e;KHOro KOHTPOJISA yCIeBAeMOCTH 1
NPOMEKYTOUYHOM aTTecTaluu

OneHouHble MaTepualbl NIpeJHA3HAYEHbl JUIS YCTAHOBJIEHHS COOTBETCTBUSI YPOBHS
MOATOTOBKH oOOywarouuxcs TpeboBanusiM dDenepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTeNbHBIX
crannaproB Bbicmiero obOpasoBanus (PI'OC BO). Ouenounsie Matepuansl (OM)  sBisitoTCs
LEHTPAJIbHBIM 3BEHOM CHCTEMbI OIICHKH KaueCTBAa OCBOEHUS OO0ydaromMMCsl AUCUMIUIMHBL Llenbro
pa3pabotku OM 1o NUCHUIUIMHE SBJISETCS OLEHKA 3HAHUM, YMEHMH, HaBBIKOB M YPOBHS OCBOCHHS
00y4aroUMMUCS KOMIETEHIIUN JUCIUILIIUHBL

OM JMCHMIUIMHBI SBJISETCS COCTaBHOM 4acTbio pabouell mporpaMMbl JUCHUILIUHBL. DTO —
OYeHOYHble  cpedcmaa, KOHMPONbHO-USMEPUMENbHbIE U Memooudeckue  Mamepuasl,
IpeiHa3HauYeHHbIE I ONpeAeIeHUs] KauecTBa Pe3yabTaTOB 00y4eHHUs U YPOBHS c(HOPMHPOBAHHOCTH
KOMILJIEKTAMi 00y4aroImuxcsi B X0€ OCBOCHUS IUCIUILIMHBI.

OneHouHble cpesicTBa GOpMUPYETCS HA OCHOBE KITFOUEBBIX NPUHYUNOE OYECHUBAHUA!

- BAJIMJTHOCTb — OOBEKTHI OLIEHKH JIOJLDKHBI COOTBETCTBOBATH ITOCTABJICHHBIM LIESAM OOyUEHUS;

- HaJI&KHOCTh — IpPHU OICHUBAHUM JOCTHKEHUHN OO0YyJaroIMXCsl JOJKHBI HCIIOJIb30BAThCS
eAnHOoO00pa3Hble CTaHAAPTHI U KPUTEPUU;

- pa3BHUBAIOIIErO XapakTepa — (QUKCAlUs MEPCOHAIBHBIX JOCTIKEHUH OO0y4aromuxcs |
MIpeIoJIaraeMble MEPOIIPUSITHSI 110 YIYUILIEHUIO PE3YJIbTaTOB;

- CBOEBPEMEHHOCTb — IMOJJIEpP’)KaHWE OOpaTHOM CBSI3U € OOYYAIOMIMMMCS MPU OCBOCHHUU
y4eOHBIX MaTepUaIOB.

®opMupOBaHUE OLICHOUYHBIX CPEJICTB AUCLMILIUHBI IPOXOIUT CIEAYIOLUIUE 2Mmansl.

- (hopMupyeTcsi cucTemMa IokasaTesied, XapaKTepU3yIOIUX COCTOSIHUE U JUHAMUKY Pa3BUTHUS
KOMITIETEHIMI 00Yy4aroMXCsl U BBITYCKHUKOB;

- OIPEJIENISIFOTCS] OLIEHOYHBIE CPE/ICTBA U MPOIENyphl OLIEHUBAHUS 3HAHUM, YMEHM, HAaBbIKOB,
OBJIAJICHUS] KOMIIETEHIIUSIMU O0YyUYatOIIUXCS.

VYcTHBI ompoc y4eOHOW MPOBOJUTCS C IO BBISIBICHUS M 3aKPEIUICHUS TOJIYY€HHBIX
3HaHUM U YMEHHI, ONIPEEIICHNs YPOBHS IOATOTOBIEHHOCTH K U3Y4EHUIO HOBOU TEMBI.
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KomnokBuym mnpenycMaTrpuBaeT pa3BEPHYTOE H3JIOKEHUE IO OINPEACIIEHHOMY BOIIPOCY,
OCHOBAHHOE Ha MPUBJICUYCHUH TEOPETUUYECKOTO MaTepHala C IEJIbI0 aKTUBU3AIMH CaMOCTOSTEIBHOM
paboTel oOydaromerocss Mo u3ydeHuto marepuana. OH MO3BOJSET OLCHUTh YMEHHUS CTYICHTOB
CaMOCTOSITEIbHO paboTaTh C Y4eOHBIM M HayYHBIM MaTEpPHAJIOM, BBISBUTH OOBEM MOJIYYEHHBIX
3HaHWH, MMOJyICHHBIX Ha 3aHATHUSX, @ TAK)KE ITyTEM CaMOCTOSTEIBHON PabOTHI.

KomnproTepHOE TeCTHpOBaHUE MPOBOAUTCS IS 3aKPETUICHUS M TIPOBEPKU 3HAHHMA, YMEHUH H
HABBIKOB C IPUMEHEHUEM TEXHUYECKUX CPEJICTB.

KoHeuHnbIMU pe3ynbTaTaMu OCBOCHHS MPOTPAMMBI AUCHUIUIMHBI SBISIOTCS COPMHUPOBAHHBIC
KOTHUTUBHBIE JIECKPUNITOPBI  «3HATB», «YMEThY», «BIIAJETH», PACIHUCAHHBIE TIO0 OTHIEIBbHBIM
KoMneTeHusIM. PopMHUpOBaHUE 3TUX JECKPUNITOPOB IMPOUCXOJUT B TEUCHHE BCETO CEMECTpa IO
ATanam B paMKaX pa3IMYHOTO BHJIA 3HAHUH U CAMOCTOSITEIILHON pabOTHI.

B xome wW3y4yeHHs IUCHHMIUTUHBI TPEIXyCMATPUBAIOTCS MeKYWUll KOHMPOdb, pYOEesHCHbLU
KOHMPOJb U NRPOMEICYMOUHAS AMMECMAYUS.

Konmponvhvie meponpusamusi no oucyuniune poOBOIATCS B cOOTBETCTBHU ¢ [loyoskeHuem o
OayubHO-peiTuHroBoit cucreme arrectaiuu cryaeHToB KbI'Y (19.01.2016r.). Ouenka ycrieBaeMoCTH
CTY/ICHTOB OCYIIECTBIISIETCS B XOJIE TEKYHIETO M PYOEKHOTO KOHTPOJISA, a TaKKE MPOMEKYTOYHOU
aTTeCTAIlHH.

5.1. OueHo4HbIe MaTEepHAJIBI IS TEKYLIEr0 KOHTPOJIS

Texywuii Konmponb 3HaHUM, YMEHUN W BIAJCHUN MO AMCLUMIUIMHE OCYLIECTBIIsIETCS B (opme
YCTHOTO WJIM HMUCHbMEHHOIO ONpoca Ha JIEKIMOHHBIX U MPAKTHYECKUX 3aHATHSAX, a TaKKe B XOJIEe
MIPOBEJICHUS] CAMOCTOSITENIbHOM pabOThI CTYICHTOB.

Llenv mexyweco Konmpons — OLIEHKa pEe3ylbTaToB pabOThl B cemecTpe U olecnedeHue
CBOEBPEMEHHON OOpaTHOM CBSI3H, JJIsl KOPPEKIIMH OO0YUCHUS, aKTUBH3AIIMN CAMOCTOSATEILHON paboThI
oOyuaronierocs. OOBEKTOM TEKYLIETO KOHTPOJSI SBISIOTCS KOHKPETU3MPOBAHHbBIE PE3yJbTaThl
00y4eHus (yueOHbIe TOCTHKEHUS) TIO0 TUCITUTIIINHE.

Texywuii KOHmMpPOb YCIIEBAEMOCTH 00€CIeunBaeT OLIEHUBAHUE XO0/a OCBOEHHUS AMCLMILIMHBI
«DYyHKIMOHAIBHBIN aHaNM3» M BKJIIOYAET: OTBETHl HAa TEOPETUYECKUE BOIPOCHI HAa MPAKTUYECKOM
3aHSATUM, PEIICHHE NPAKTUYECKUX 3aJady U BBIIOJHEHUE 3a/laHuil Ha NPAKTHUUECKUX 3aHSITHSIX,
CaMOCTOSITEJIbHOE BBINOJHEHHE WHAMBHUYAJIbHBIX JOMAIHUX 3aJaHUil ¢ OT4eToM (3auiuToi) B
YCTaHOBJIEHHBIH CPOK.

OneHka KadyecTBa IOATOTOBKM HAa OCHOBAaHWU  BBINOJHEHHBIX  3aJlaHUM  BeAeTcd
npenogaBaTesieM (C 00CYKIEHUEM PEe3YJIbTaTOB), OAJIIIBI HAYUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH
1 Ka4yecTBa BBIIOJIHEHUS 3aJIaHUS.

5.1.1. Bonpocwvt no memam oucuununvl « OYHKUUOHATbHBLI AHAIU3)

(xonmponupyemoie komnemenyuu [IKC-3. 1, [IKC-3.2)

Tema 1. BBeneHue 0CHOBHBIX NOHATHH (PYHKIHOHAJIBLHOI'0 AaHAJIM3A.

Llenv u 3adauu uzyuenus memvl — PACKPBITh OCHOBHBIE IOHATUS TEOPUU (PYHKIMOHAIBHOTO
aHayin3a. AKCHOMBI METPUYECKOTO TPOCTPAHCTBA.

1. Bo3HukHOBEeHHE (YHKIIMOHATBHOTO aHAIHM3a KaK CAaMOCTOSITEIIHHOTO pa3/ielia MaTeMaTHKH.

2. CoBpemeHHOE pa3BUTHE (YHKIIMOHAIBLHOTO aHAJM3a W €ro CBsI3b C JIPYTHMH OOJacTSIMH
MaTEMaTUuKHU.

3. MHoxecTBa, anredpa MHOKECTB.

4. CyeTHBIE MHOKECTBA U MHOKECTBA MOIIMHOCTU KOHTHHYYMa.

Tema 2. MeTpuyeckue NpocTpaHCTBA.

Ueflb u 3a0ayu usyuenust memvl — BBCIACHUC INOHATUA MCTPHUYCCKOI'0 MPOCTpPaHCTBA, CBOMCTB H
MCTPHUK OCHOBHBIX ITPOCTPAHCTB.
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MeTpukn B KOHKPETHBIX IpocTpaHcTBax (mpoctpanctsa C [a;b], C (k )[a;b], Lp[a;b]),
HepaBeHcTBa ['enpaepa, Komu-byHsakoBckoro, MUHKOBCKOTO.

DKBUBAJIEHTHbIE METPUKH; TIOJHBIE METPUUECKHUE MPOCTPAHCTBA, KPUTEPUI MOJHOTHI (Teopema
O BJIOYKEHHBIX, 3aMKHYTBIX U CTATHUBAIOIIUXCS IIapax).

Teopema bapa, Teopema 0 NONOIHEHUN, KOMIAKTHOCTh M CEKBEHIIMAJIbHAS KOMIIAKTHOCTb.
OKBUBAJIEHTHOCTh CUETHOM M CEKBEHIMAJIbHOW KOMIIAKTHOCTH, HEOOXOJMMBIE YCIIOBUS
KOMITaKTHOCTH (3aMKHYTOCTb, IIOJIHOTa, OTPAaHUYEHHOCTD), BIIOJIHE OIPaHUYEHHbIE MHOYKECTBA
Y KpUTEpUH KOMITAKTHOCTH Xaycaopda.

Kpurepuii npenxomnakraoctu B C [a,b] us C (X ) , tie X —KOMIIAKTHOE METPHYECKOE

MPOCTPAHCTBO (TeOpeMbl Apriena u Apiena - ACKOJIH ).
HenpepriBHbIE U paBHOMEPHO HENPEPHIBHBIE OTOOPAKEHUS METPUUECKUX TPOCTPAHCTB.
Cxumaronue otodpaxeHnus u Teopema banaxa o cxumaronieit oToopakeHuu.

Tema 3. Tonosiornyeckue NpoCTPaHCTBA.

Lenv u 3a0auu uzyuenus memvi — BBEACHUS NOHATHUS IUIOTHOTO MHOKECTBA M €r0 NPHUMEHEHHE B
(GYHKIIMOHAJIBLHOM aHAJIM3E.

1. [TonsiTHE O TOMOJIOTUYECKOM MpOCTpaHCTBE. OCHOBHBIE MOHATUS TOTIOJIOT MU,

2. Tlpenen u HENPEPHIBHOCTH B TOMOJOTUYECKOM IIPOCTPAHCTBE.

3. AKCHOMBI OTJCIMMOCTH U CYETHOCTH, CEMapadeIbHOCTD.

4. KoMHIaxkTHOCTb: pa3Hble BUJIbl KOMIIAKTHOCTH, KPUTEPUIl KOMIAKTHOCTH, CBS3aHHBIA C
LIEHTPUPOBAHHBIMU MHOKECTBaMH.

Tema 4. JIuHeiiHbIe TONMOJOTHYECKHE U HOPMMPOBaAHHLIC IPOCTPAHCTBA.

e

@

Llenv u 3a0auu usyuenusi memvi — BBEICHUS IOHATHS TONOJOIMYECKUX M HOPMHUPOBAHHBIX
IIPOCTPAHCTB U OIIEpAllMU B ITUX IIPOCTPAHCTBAX.

JluHeiiHble TOMOJOrMYECKUE TPOCTPAHCTBA, WHBAPUAHTHOCTH OTKPBITOCTH MHOKECTBA
OTHOCHUTEJILHO ONEPALIUN CIOKEHHSI U YMHOXKEHHS Ha CKaJIsp, MOTJIOLIAIONINE MHOKECTBA.
Tomnonorust KOHEYHOMEPHOTO OTAEIUMOTO HOPMHUPOBAHHOTO MTPOCTPAHCTBA

HopmupoBaHHbIe U €BKJIHMIOBBI IPOCTPAHCTBA, KaK JIMHEHHbIE TOMOJOTHYECKHE POCTPAHCTBA,
TOIOJIOTHS KOHEYHOMEPHBIX HOPMHUPOBAHHBIX MPOCTPAHCTB, KPUTEPUNA HOPMUPYEMOCTH
JUHENHBIX TonoJiornyeckux npocrpancts (teopema A.H. Konmoroposa).

Brinykiibie 1 aOCOJIIOTHO BBINYKJIBIE MHOKECTBA.

[Tonynopmbl ¥ (yHKIHMOHAT MMHKOBCKOTO, JIOKAJbHO BBIIMYKJIbIE MPOCTPAHCTBA, BH/]
€IMHUYHOTO 11apa B KOHEYHOMEPHOM HOPMHUPOBAHHOM IPOCTPAHCTBE.

Psimpl B HOpMHUpPOBAHHBIX MPOCTPAHCTBAX M OAHAXOBBIX MPOCTPAHCTBAX, EBKIHMIOBHI U
TUIHOEPTOBBI MPOCTPAHCTBRA.

Psag @ypre, skcTpeManbHOE CBOMCTBO YaCTHYHBIX CyMM pana Dypoe.

HepasenctBo beccens, cxoqumocTs psina @ypbe B THIILOSPTOBOM MPOCTPAHCTBE.
OproroHanbHOE JONOJHEHHE, Pa3iokKeHHe T'MIbOEPTOBOIO MPOCTPAHCTBA B MPAMYIO CyMMY
MOANPOCTPAHCTB, CYIIECTBOBAHUE OPTOrOHAJIBHOW MPOEKIMH Ha J1I000€ MOANPOCTPAHCTBO B
THILOEPTOBOM ITPOCTPAHCTBE.

Tema 5. JIuneiinble onepaTopbl U JIMHEHHbIe PYHKIMOHAJIBI B HOPMUPOBAHHOM IPOCTPAHCTBE.

Ueflb u 3a0ayu uszyueHus memvlt — BBCACHHC IIOHATHUA JIMHESHHOTO orecparopa " JIMHEHHOTO

(G yHKIMOHAJIa B HOPMUPOBAHHOM IPOCTPAHCTBE.

I.

Kputepuu HenpepbIBHOCTH JIMHEWHOTO OIlepaTopa B HOPMUPOBAHHOM ITPOCTPAHCTBE.
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2. Hopma nMHEHHOro OrpaHUYEHHOIO OIlepaTopa, HOPMHUPOBAHHOE MPOCTPAHCTBO JIMHEHHBIX

OTpaHUYEHHBIX ONEPATOPOB.

PaBHOMepHas ¥ MoToYeyHask CXOAUMOCTb.

4. baHaxoBOCTb HOPMHUPOBAHHOTO HPOCTPAHCTBA JIMHEWHOTO OrPaHUYEHHOI'O OIepaTopa;
MIPUHIIUI paBHOMEPHOU orpaHndyeHHOCTH (Teopema banaxa-1lITeiinraysa) u ero ciencraus;

5. ComnpspkeHHOE MPOCTPAHCTBO, I'€OMETPUUYECKUN CMBICI HOPMBI JIMHEHHOTO HENPEPbIBHOTO

e

(yHKIMOHANA, CONPSIKEHHBIE IIPOCTPAHCTBA K [ p2CCo M THJIOEPTOBBI TPOCTPAHCTBA.

6. Teopema Xana-banaxa o0 npPOAOKEHUM JHMHEHHOTO (QYHKIMOHAjJa U €€ CIEJCTBUS,
AOIMOJHACMOCTE KOHCYHOMEPHBIX IOAIMPOCTPAHCTB, TCEOPEMbI OTACIUMOCTH BBITYKIIBIX
MHOJKECTB.

7. Cnabasi cXOAMMOCTh B HOPMHUPOBAHHOM TPOCTPAHCTBE, KPUTEPHUH CIab0H CXOAMMOCTH, cladast

CXOJUMOCTH B lp .

*®

ConpsiKeHHBIN onepaTop U €ro HopMa, JIBaX bl CONPSKEHHBIN oneparop.

9. OOpaTHbIi K JIMHEHHOMY OIlEpaTopy, COOTHOIIEHNE HOPM HCXOJHOIO orepaTopa U 0OpaTHOro
K HEMY.

10. Teopemsr banaxa 00 OTKPHITOM OTOOpa)X€HWH, O HEMPEPHIBHOCTH OOPATHOTO OIeparopa, O
3aMKHYTOM Tpaduke.

11. loctaTouHble YCIOBHSI HENPEPHIBHON OOPATUMOCTH JMHEHHOrO OrpaHMYEHHOTO OIEparTopa,
0o0OpaTHbI ONepaTop K CONPSHKEHHOMY.

12. Pe30JIbBEHTHOE MHOKECTBO, PE30JIbBEHTA U €€ MPEICTABICHUE.

13. Criektp U cOOCTBEHHbIE 3HAUEHUS JIUHEWHOTO ONEpaTopa, KOMIAKTHOCTh CIIEKTpa JIMHEWHOTO
OTPAaHUYEHHOTO OIepaTopa.

14. KoMnakTHple JIMHEHHBIE OIEPATOpPbl, PABHOMEPHBIN Tpenesl KOMIIAKTHOTO JIMHEHMHOTO
omneparopa, 10CTaTOYHBIE YCIOBUS KOMIIAKTHOCTH JINHEWHBIX ONEPATOPOB.

15. KoMnakTHbelil JuHEHHBIH omepaTtop B pedIeKCUBHBIX POCTPAHCTBAX, KOMIIAKTHOCTh
COIIPSKEHHOTO OllepaTopa K KOMIIAKTHOMY JIMHEHHOMY OIIepaTopy.

16. KoMnakTHble M CaMOCOIPSDKEHHbBIE JIMHEHHBIE ONepaTopbl B I'MJIBOEPTOBOM IMPOCTPAHCTBE,

CHEKTP CAaMOCOIPSIKEHHOIO JIMHEHHOrOo OTpaHMYEHHOTO olepaTopa B TUILOEPTOBOM

IIPOCTPAHCTBE, HOPMAa CaMOCONPSDKEHHOIO JIMHEMHOTO OIPaHMYEHHOIO oOllepaTtopa B

TUILOEPTOBOM IIPOCTPAHCTBE.

Tema 6. UHTerpajibHbie ypaBHEHHS.
Lenv u 3a0auu uzyuenus memvi — 03HAKOMHUTb C METOJJAMH PELICHUS UHTErPAIbHBIX YPaBHEHUI.

1. inrerpanbuble onepaTopsl B Cla;b] ¥ L,[a;b], MX KOMIAKTHOCTb.

2. UnTerpansHbie ypaBHeHus @pearonsma n Boibsreppa, ycaoBus pa3pelIMMOCTH 3THUX YPAaBHEHU.
3. CxumaeMOCTh HEKOTPOM CTENEeHM HHTErpalibHOro orneparopa BoibpTeppa ¢ orpaHuyeHHBIM
SIPOM.

4. UcnonpzoBanue teopeMbl ['miapbepra — lMuara 1 HaXOXKIEHHS PELICHUN WHTErpajbHOIO
YPaBHEHUs, HAXO0KJICHHE s1/Ipa PE30JIbBEHTHI K HHTETPAIIbHOMY OIIEPATOPY.

5. CBeneHue WHTErpalbHbIX YpPaBHEHHH K CHUCTEME JIMHEWHBIX anreOpanyecKux YpaBHEHUH K
OOBIKHOBEHHBIM AU PepeHInaTIbHbIM YPaBHEHUSM.

Tema 7. IIpocrpancrBa Co0os1eBa u 0000111eHHBIEe (PYHKIMH.
Lenv u 3a0ayu uzyuenuss memvl — OCBOUTh MeTO1bl perienus 3anaun [typma-JlnyBusis.

1. Ilpumenenne Teopemsl I'mnpbepra — Illmuara k pemeHur0 ypaBHEHHMH B YacTHBIX
MIPOM3BOJIHBIX, 3aaa4a ITypma—JlnyBusis.

2. Teopema Jlakca—Mwiibrpana u ee IpUMEHEHUE K T0KA3aTEIbCTBY Pa3pelIMMOCTH YPAaBHEHH B
YaCTHBIX MTPOU3BOIHBIX; TpocTpancTBa Coboena.
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3. XapakTepu3anusi 0000IIEHHBIX MPOM3BOMHBIX, TEOPEMA O KOMIIAKTHOM BIIOKEHHH H,(a;b) B
Cla;b]-

4. IIpoctpaHcTBO OCHOBHBIX (yHKIMI D, mpumepsl OCHOBHBIX (YHKIIHI, cpe3atoniue (QyHKIHH,
mIoTHOCTE D(Q) B L,(Q), CXOAMMOCTb B IIPOCTPAHCTBE D, HENPEPHIBHOCTH ONEPATOPOB
T depeHnpoBaHusl, YMHOKEHUS U JINHEHHOU 3aMEHbI IepeMeHo B D .

5. TIpoctpancTBO 0606mEHHEIX (yHKIME (pacmpenenenuil) D', perynspHsle ¥ CHHIYISPHBIC
06001TeHHEbIe (YHKINH, CXOIUMOCTb B IIpOCTpaHcTBe D' .

6. HenpepslBHOCTS  omepaTopoB aAud@epeHuupoBaHds U YMHOXKEHHUA (HA OECKOHEYHO
nmaddeperuupyemyo GyHkumio) B D'; mpoieMa yMHOXEHHsS OOOOIICHHBIX (YHKIMIA,
O0eckoHeuyHas auddepeHUpyeMOocTh 0000IIEHHBIX (YHKIMM, Hajaudue MepBooOpa3zHON y
06001TeHHBIX GYHKIHIT, TuddeperHImansHbIe ypaBHeHus 8 D' .

7. JlokanpHble cBOWCTBAa 0000LIEHHBIX (YHKIUH, HOCUTENb OOOOLIEHHBIX (YHKIMM, CBEpTKa
OCHOBHOI 1 0000111€HHOH (PyHKLMMH, CBOMCTBA CBEPTKHU.

8. dyHnnaMmeHTanpHOe penieHrne audQepeHIInaTbHOr0 Omneparopa B YaCTHBIX MPOU3BOTHBIX C
TIOCTOSHHBIMH KO3((GUIMEHTaMH; HNpocTpancTBa S O6bICTpo yObBarommx Qynkmuit u S’
MEIJICHHO pacTylIMX pacnpeAesieHui, npocTpaictea £ u E .

Tema 8. Duementsl auddepeHUNATHHOIO HCYHCIEHUS B JHHEHHBIX HOPMHPOBAHHBIX
NPOCTPAHCTBAX.

Llenv u 3a0auu usyuenmus memvl — OCBOUTH CHIBHYIO M cialyio auddepeHuupyeMocTb
otoOpakeHus B baHaxoBOM MPOCTpaHCTBE.

1. CBs13p MeXAY CHIIbHOH U cnaboit ruddepeHuupyeMocTbio, popMyia KOHEUHBIX MpUpaIleHuH.

2. HE0OX0/IMMO€E YCIIOBHE JIOKAJIIBHOTO AKCTpEMyMa BelleCTBEHHON nuddepeHupyemMoit pyHKIun
B baHaxoBOM MpOCTpaHCTBE.

3. Knnaccuueckue 3amaun BapualfmOHHOTO UCUYUCIICHUS, ypaBHEHHE DUepa.

4. Tonununeinsle oToOpakeHus, auddepeHIUpPyeMOCTb, NPOU3BOAHBIE M UG dEepeHIInabI
BBICHIMX TMOPSAKOB OTOOpakeHHH B baHaxoBOM HpPOCTpaHCTBE, CHUMMETPUYHOCTH OllepaTropa
BTOPOM IPOU3BOIHOM.

5. @opmyna Teinsopa, JOCTATOYHBIE YCIOBHS CTPOrOro JIOKAJIbHOIO 3KCTPEMYMA BELIECTBEHHOU
mudpdepenurpyemoit GpyHkiuu B banaxoBom npoctpaHcTBe, ycioBus Jlexxanapa u SAxkoou.

6. Teopema o HesBHOW (YHKIMH, YCIOBHBIM 3KCTPEMYM BelleCTBEHHON nuddepeHurpyemMon
¢byHkMM B baHaxoBOM IIPOCTpaHCTBE U METOJ MHOXkHUTENEH Jlarpanxa.

Kpumepuu ¢popmuposanusa oyenuganus no pezyiomamam ycmHozo0 onpoca
VYCTHBIN ompoc SBISIOTCS OJHUM M3 OCHOBHBIX CIOCOOOB yu€Ta 3HAHMH OOYdYaromerocs Io

qucuuiimHe «OyHKIMOHAIBHBIA aHanu3». Pa3BEPHYTBIM OTBET CTYyIEHTA [OJDKEH IPEIACTaBIAThH
coOOi CBSI3HOE, JIOTMYECKU IIOCIIEA0BATEIbHOE COOOIIEHUE HA 3aJlaHHYI0 TEMy, I1OKa3bIBaTh €ro

YMEHHE NPUMEHATh U3y4aeMble METO/IbI PU PELICHUH MPAKTUYECKUX 3a/1ay.
B pesynbrarte 3HaHMsA 00y4aroIerocs OLEHNUBAKOTCA M0 HUXKE CIICAYIOIIEeH HIKale.

Taénuua 7. IlIkana ouyenusanusn

KoanuecTtBo

Kpurepuu oueHnBanus
0aJ1710B p p

3 OO6yuaromuiics

- TIOJTHO M3JIaraeT U3ydeHHBI MaTepuall, 3HaeT Bce (POPMYIIbI, PUMEHAEMBIC
METOAbI U UX TOYHOCTD,

- HIOHUMACT MaTCpural, MOXET 000CHOBATHL CBOU CYXXIACHHUA, IPUMCHUTL 3HAHUA
IIpHU pCIICHUHN NPAKTUYCCKUX 3a4a4 JJIA CAMOCTOATCIbHOI'O BBIIIOJIHCHU A,
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- M3J1araeT MaTepuall Nocae0BaTelbHO U IPAaBUIBLHO C TOUKU 3pEHUSI HOPM
JIUTEPATYPHOTO SI3bIKA.

2 OObyuaromuiicsa Ja€T OTBET, YAOBIETBOPSAIOMIUN TEM K€ TPEOOBAHUSIM, YTO U
s «3» 0aioB, HO JOMYCKAEeT HECYILIECTBEHHbIE OITMOKH, KOTOPbIE CaM XKe
HCIIPABIISET, U HEKOTOPbIE HEOUETHI B MOCIIEI0BATEILHOCTH U OPOPMIICHUN
U3JIaraéMoro MaTepuasa.

1 OObyuaromuiics 0OHapyXUBaeT 3HaHUE U [IOHUMaHNE OCHOBHOI'O MaTepuasa 1o
JTAaHHOM TeMe, HO:

- M3J1araeT MaTepual HEMOJHO U A0IYCKAET HETOYHOCTH B OIIPEIETICHUN
ITOHATHN, 3HAHUM METOJIOB, UX TOYHOCTH;

- HE yMEET JJOCTaTOYHO ITyOOKO U J0Ka3aTeJIbHO 000CHOBATh CBOU CYXKICHUS U
MIPUMEHSTH METO/IBI,

- M3J1araeT MaTepuall Hemocae 0BaTENbHO, TONYCKAET OMUOKH.

0 OO6yuatomuiicsi oOHapy)KMBaeT HE3HAHUE OOJIBIIICH YaCTH pa3jiesa n3y4aeMoro
MaTtepuaia, JI0myckaeT olnOKy B GOpMyIupOBKE U POpMyax, IpU OLICHKE
TOYHOCTH METOJIOB.

bamner MOT'YT CTaBUTBLCA HC TOJIBKO 3a GI[HHOBpeMeHHI)IfI OTBET, HO 1 3a paCCpeI[OTOquHI)IfI BO
BpPEMCHH, T.C. 3@ CYMMY OTBCTOB, JAHHBIX CTYACHTOM Ha IMPOTKCHUN 3aHATHUA.

5.1.2. Ouenounvie mamepuanvl 01 CAMOCHOAMEAbHOU DAOOMbL _ 00yUAIOULe20CA
(munosste 3adauu) (xonmpoaupyemvie komnemenyuu I[IKC-3.1,1TKC-3.2)

[lepedyensr THUIMOBBIX 3a4ay IJII CAMOCTOSITENIBHON pabOThl CHOPMHUPOBAH B COOTBETCTBHUH C
TEeMATUKON MPAKTUYECKUX 3aHATHIN MO NUCHUIUINHE «DYHKIIMOHAIBHBIA aHAIU3Y.

CamocrosTenbHas padoTa OIIECHUBAETCS CTETIICHBIO OCBOCHUS BOTIPOCOB JIJISI CAMOCTOSITEIIBHOTO
n3ydeHus (CM. Tabiuily 6) U UHIWBUIYAIbHBIM BBITOJTHEHUEM 3a/IaHUH K TIPAKTUYCCKUAM 3aHATHUSM.

Tema 1: Anzeopa muorxcecms. Cuemnsie muoxicecmea. Mowynocms MHOMCecmea.
1. Hano:a) A, BS Z, A= {1;2;5;7,9;11}, B= {1;4;6;7}.

6) A, BCR, A=[-3;7),B=[-4;4].
Haiiti: ANB, AUB, A\B, B\A.

2. Hano: a)A,BCSZ, A = {1;7;9;17}, B = {-2;1;9;10;25}.
0) A,BCR, A =1[4:9), B=[3;7].
Haiitu: A N B, AU B, A\B, B\A.
3. Ucnonb3ys auarpammsl Diinepa-BeHnHa goka3ath TOX/IeCTBa:
1) AA\(B\C)=(A\B)U (AN C);
2) A\(BUC)=(A\B) N (A\C);
3) Au (B\C)=(ANB)C;
4) (A\B)\C = (A\B) \ (B\C);
5) (A\B)\C =(A\B) U (ANC);

6) AN(BUC)=(ANB)U(ANC);
21



7y (ANB)\(ANC)=(ANB)\C;
Tema 2: Mempuueckue npocmpancmea. Hepasencmeo I'envoepa — Munkoeckozo.

1. Jlokasarh, YTO aKCHOMBI METPUYECKOTO ITPOCTPAHCTBA IKBUBAICHTHBI cienyromum: 1) p(x, y) =0 =
x=¥;2) p(x, ) < px, 2) + p(y 2) V X, ¥, 2 € X.
2. Jlokaszatb, 4TO AJIsl JIOOBIX DJIEMEHTOB X, Y, Z, t METpHUUECKoro npocrpaHcTsa (X, p) crpaBeJIUBbI
HepaBeHcTBa: 1) | p(X, z) — p(y, z)| < p(X, y) (BTOpo€ HEPAaBEHCTBO TPEYrOJIbHUKA);

2) | p(x, z) — p(y, V)] < p(X, y) + p(z, t) (HEpaBEHCTBO YETHIPEXYTOJIbHUKA).
3. Iloka3zaTh, 4yTO B MpocTpaHCTBE Bo HEpaBEHCTBO TpPEyroJibHUKA BBINOJIHSIETCS B YCUJIEHHOU (Qopme

p(x, z) = max{p(x, y), p(y, 2)}.

o n+l
4. Haiitu paccTosiHUE MEXIY JIEMEHTaMU X, =

n!

n

1
2" uy =;2‘" B IIPOCTPAHCTBE /,.

5. Haittn paccrosmue Mexny snementamu x(t)=ch(t)u y(t)=1 B mpoctpanctse L, [0,2].

Tema 3: Ilpunyun cocumarwuwux omoopaxcenuit u e20 npumenenus. Humezpanvhvie
ypasnenusa Bonomepa u ®@peozonvma.

1. Ilycte f: R — R — muddepenuupyemas ¢pynkuus. [Ipun kakoMm ycinoBUM Ha MPOU3BOJHYIO OHO
OyIeT CKUMAIOIINM?
x"(t)+ (712 + l)x(t),

x(0)=x(1/2), x'(0)=1.

3. Jl0Ka3aTh CyIIECTBOBAHUE €IMHCTBEHHOE PEIIEHUS HEIBHO 3a1aHHbIX Qynkui B C [O,l], eciu

y(x)+ éexarctgy(x) + f(x)=0, f(x)e C[O,l]

npu HekotopoM A, eciu Y, (x) = 0.

2. Haiftu HenmoaBMKHbIE TOUKM onepatopa Ax(t) :{

x"(t)+ 5x(z),
x(z/2)=1, x'(0)=x'(x)

5. SlBnsercs  nu QyHKUUA q)(x):xe" peUIeHueM  HMHTETPAJIbHOTO  YPABHEHMS:

4. HaifTu HENOBIDKHEIE TOUKHU omeparopa Ax(z) :{

o(x)=e"sinx + 2J.: cos(x —1)o(t) dt .

Tema 4: JInHeiiHbIe TONOJIOTHYECKHE M HODMUPOBAHHbIE IPOCTPAHCTBA.
Vx* —=x*, kocda x uppay.moyxka u3 [0;1],
1. Borauciuts unTerpan Jlebera dyukmun ¢(x)={x—Inx, ko2da x uppay. mouxa u3 [1;e]

arctg’x,  Kko2da X pay. mouxa us [0; el

Vx* —=x*, kocda x uppay.moyxka u3 [0;1],
2. Borauciuts unTerpan Jlebera dyukmun ¢(x)=4x—Inx, ko2da x uppay. mouxa u3 [1;e

arctg’x,  Kkoeda X pay. mouxa us [0; el

2
X" —CosXx, ecnu X uppay. u3 [0;7T]

3. Beranciuts unTerpan JleGera dyrximn ¢o(x)=1 x> —x, ko2da x uppay us [7;27] |

x* +Xx, Ko20a X uppay u3 [0;277]

4. Beraucnuts HopMy |x(t)| snementa x(t)=1¢’ -6t B npoctpanctse L [-2;2].
5. BBIACHUTB, MOKHO JIM B IPOCTPAHCTBE X II0J HOPMOW 3JIEeMEHTa x€ X IIOHUMAaTh YHCIIO
||x|| = max (3'k |xk|)?

1<k<n

22



Tema 5: JInHeiHbIE ONIEPATOPHI U JIMHEHHbIE (PYHKIMOHAJIBI B HOPMHPOBAHHOM NPOCTPAHCTBE.

Boraucuts HopMy |x(¢)| snementa x(t)=¢’ -6t B npoctpanctse L [-2;2].

BBIsSICHUTB, MOKHO JTU B TIPOCTPAHCTBE X TI0J HOPMOMW 3JieMeHTa xe& X IMOHUMAaTh YHUCIIO
||x|| = max (3'k |xk|)?

1<k<n
1
HaliTu HOpPMy HHTETPAILHOTO OIIEPATOPA C HEHPEPHIBHBIM SIPOM y(l‘ ) = J.K (l‘ ,S)X(S)ds ,
0
paccMmarpuBasi €ro Kak oneparop, otobpaxkaromuii C [O,I]B C [0,1].
t
[ycte X =C [0,1]1/1 Ax = J.x(r )dz' , a A-orpanuueHHbIii JMHEHHBIA omepaTtop. Haiitu
0
Ay,

Tema 6: UnTerpajibHbIC YPABHEHUS.

1.

C  rmoMompIO  PE30NBBEHTHI  HAWTH  pEUICHWe  MHTETPAJbHOTO  YPaBHEHUS
o(x)= J.: e o(t)dt + x.

Haiitu  pemieHme  WHTETpaJbHOTO  YpaBHEHHS  C  BBIPOXKACHHBIM  SIIPOM:
o(x)= AJ'; (2 +26x )l )t + .

Haiitu coOcTBeHHbIEe 3HAa4YEHHS U COOCTBEHHbIE (DYHKIMM WHTETPAJIbHOIO YpaBHEHUS:
o(x)=2] (: (2x¢> + 2657 oot

SBngercs mm  QyHKIMA @(x)=xe* pemenmem HMHTErpambHOTO YPaBHEHHUS:
o(x)=e"sinx + 2J.: cos(x —1)o(t) dt .

C mnomompio mnpeoOpa3oBanust Jlamaca HallTH pelleHHE HWHTETPAIbHOTO YpaBHEHUS
q)(x) =l+x+ J.: (x — t)2 qo(t)dt.

Pemuth uHTErpanbHoe ypaBHeHue Ades: I qo(t)dt = x—+/x.
0

Tema 7: IlpocTpanctBa CobGojieBa 1 00001IeHHBbIe GyHKIIUH.

1. Haiftu coOcCTBeHHbIE 3HAuY€HUS U COOCTBEHHbIE (PYHKLUMU HHTErPAJBLHOTO YpaBHEHMS:
1
plx)=4[ (2x¢> + 2657 oot
2. Hailftu coOcTBeHHbIE 3HAUE€HUSI M COOCTBEHHBIE (YHKIMHM HHTETPAILHOTO YpaBHEHUS:
1
plx)=4[ (2 +26x )l )t + .
Tema 8: Daementbl aupPepeHIHATLHOT0 HMCYHMCICHUS] B JIMHEHHBIX HOPMHPOBAHHBIX
NPOCTPAHCTBAX.
1. C nomompio mnpeoOpasoBanus Jlammaca, HalTH pelieHHEe  KpaeBOW  3ajayu:
u, =u_,u(x,0)=sinx,u,(x,0)=0, u(0,£)=0, u(l,£)=0.
2. Haiitu npousBoanyto ®pemnie oToOpakeHus

F:R* > R*:y =tg(x,)+ctg(x;); v, =sin(x, )cos(x, )—sin(x, )cos(x; )
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( T T ﬂ]
B TOYKE | —;—;— |.
3 4
3. CBeCTH K MHTErpaJbHOMY YpaBHEHHIO KpaeByio 3amady: »"(x)—y(x)=0, y(0)=1, y(1)=0.

Memoouueckue pexomenoayuu no pewienulo 3a0au.

[Ipuctymas x pemenuo 3aaa4, HEOOXOJUMO BHUMATEIHHO U3YyYUTh TEOPETHUECKUI MaTepual
o TeMmaM, pa3o0paTh NPHUBOJAMMBIC B TEOPETHUECKOM MaTepuaie KaKIOW TeMmbl mpumepsl. [lpu
BBITIOJIHEHUH 3aJJaHUI UCIIOJIB3YIOTCS (POPMYIIBI M METO/IBI, IPEICTABICHHBIE 110 KX I0H TEME.

Hens 3amanuiti — cdopMUpPOBATh HABBIK PEIICHUS MPAKTHYECKUX MPHUKIAJAHBIX 3a7a4
YUCJICHHBIMU METOJAaMM, HAaBBIK OIICHKA TOYHOCTH TIOJYYCHHOTO DEIICHUS W aHalu3a IOBEICHHS
OIMOOK, YTO SABJISIETCS HEOOXOMMBIM TP MPUMEHEHUH YHCIICHHBIX METOIOB.

Kpumepuu ¢popmuposanua ouenusanuna no 3a0anuam 0nsa camocmoAmenvHou padomol
cmyoenma (munoevie 3a0auu)

CamMocTosATenbHOE BBHITIOJIHCHHE 3aJaHUN HA MPAKTUYCCKUX 3aHATHUSAX SBISIOTCS OJHUM W3
OCHOBHBIX CIIOCOOOB yuéTa 3HaHUI 00y4aromerocs o JUcHuIinie «OyHKIMOHAIbHBINA aHAIN3Y.

B pe3ynbraTte 3HaHus 00y4yarouierocs OleHUBAOTCS 110 HIKE CIIEIYIOIIEH [IKaie.

Taoénuua 8. Illkana ouenusanusn

KosmmuectBo

0aJU10B

3 OO6yuaromuiics

- MOoKa3aJj r1yOoKKe 3HaHUsI MaTepuasa Mo MOoCTaBJIEHHBIM BOIIPOCaM, FPaMOTHO,
JIOTUYHO €ro M3Jjlaraer, CBOOOJHO HCHOJb3yeT HeoOXxoaumble (GOpMyIbl MpU
pelleHu! 3a/1a4;
- 3HaeT Bce (POPMYJIBI, IPUMEHSIEMbIE METOIbl U HX TOYHOCTB;
- MOKET TIPUMEHSTh 3HAHUSI TIPH PEIICHUH MPUKIIAIHBIX 3a/1a49 IS
CaMOCTOSITEIILHOTO BBITIOJTHEHUSL.
2 OO6yuaromuiics
- €T OTBET, YAOBJIETBOPSIOMIUNA TPeOOBaAHUSIM;
- TBEpJO 3HAET MaTepuall, FPAMOTHO €T0 U3JIaraeT, He JOIMYCKAeT CYIECTBEHHbIX
HETOYHOCTEW B IpOLIecce pelIeHus 3a/1ay;
- caM HCIIPABIISIET CBOM HECYIIECTBEHHBIC OMMMOKHA U HEKOTOPBIC HEIOUYETHI.
1 Obyuaromuiics 0OHapyXUBaeT 3HaHUE U [IOHUMaHHE OCHOBHOI'O MaTepuasa 1o
[IOCTaBJIEHHBIM BOIIPOCAM, HO HE YCBOMJI €r0 JIETaJel, JOIyCKaeT OT/IeIbHbIE
HETOYHOCTH IPY PEIICHHUH 3a/1a4.
0 OO0yuaromuiicsi 1OMycKaeT rpyoble OMMOKN B OTBETE HA TIOCTABIICHHBIC
BOIIPOCHI ¥ TIPY PEIICHHUN 3a/1aY.

Kpurepuu ouennBanus

Bajel MOTyT CTaBUTBCS HE TOJIBKO 32 €AMHOBPEMEHHBIA OTBET, HO U 34 pacCpeAOTOYEHHBIN BO
BPEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJICHTOM Ha IPOTSKEHUU 3aHATHSL.
[lepeueHp THUIMOBBIX 3a/1a4 AJISI CAMOCTOSATENbHON pabOThl CPOPMUPOBAH B COOTBETCTBUU C TEMATHUKOI
IIPAKTUYECKHUX 3aHATUHI 1O JUCLUILIAHE.

CamocTrosTenbHas padoTa OLIEHUBAETCS CTENIEHBIO OCBOCHUSI BOIIPOCOB ISl CAMOCTOSITEIILHOTO
n3ydeHus (cM. Tabnuily 6) ¥ UHAWBUYyaIbHbIM BBIIOJHEHUEM 33JaHUN K MPAKTUYECKUM 3aHATHSIM.

5.2. OueHo4Hble MaTepUAJIbI I Py0e;KHOT0 KOHTPOJIS

Pybeoicnviti konmpons TPOBOAUTCS € 1LENbIO ONpEAeNeHUs KauecTBa OCBOEHHUS Y4eOHOTO
Martepuaa B 1esloM. PyOexHbIIl KOHTPOJIb OCYIIECTBIIAETCS 10 00Jiee MIM MEHEE CaMOCTOSTEIbHBIM
paszzenaM Kypca U IpOBOJUTCS 110 OKOHYaHUM W3YYEHHUs MaTepHalla B 3apaHee yCTaHOBJICHHOE BPeMs.

B teuenue cemecTpa NpOBOIUTCS mpu pyOEHCHbIX KOHMPOTLHBIX MEPONPUAMUSL NO ePADUKY .
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PyOexHplil KOHTpOJIb TMPOBOAUTCS B BHJAE KOJUIOKBUYMOB (WJIM  CaMOCTOSTEIbHBIX,
KOHTPOJIbHBIX) Ha IPAKTUUYECKUX 3aHATHUX, a TAK)KE KOMIIBIOTEPHOTO TECTUPOBAHUS.

BoinonHsiemble paOoThl XpaHATcs Ha Kadeape B TEYEHHHM Y4eOHOIo roja M Ho TpeOOBAHHUIO
MIPEIOCTABIISIIOTCS. B YIIpaBJIeHWE KOHTPOJIs KadecTBa. Ha pyOexHbIE KOHTPOJIbHBIE MEPOIPHUSTUS
BBIHOCHUTCS IPOIPaMMHBIN MaTepual (pa3zienbl) M0 AUCHUIIIINHE.

[Io xaxmoil KOHTPOJBHOM TOUKE OOS3aTENbHBIM SIBIISIETCS KOMIIBIOTEPHOE TECTHpPOBAHUE,
KOTOpOE MPOBOJIUTCS B IPYIIE BHE paMOK yuyeOHoro pacnucanus. Paspaborana u cepruduuupoBasa B
YCTaHOBJIEHHOM MOpsiiKe 0a3a TEeCTOBBIX 3aJaHUN Mo AucuUIUIMHE. OHa €XerojaHo OOHOBISETCA U
(wnm) momonusercs Ha 15%.

[IpoBenenue OanbHO-PEUTUHIOBBIX KOHTPOJBHBIX MEPONPHUSATHHM Ui WHBAJIMJIOB M JIMI[ C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 110 JUCHUIUIMHE OOECIeYMBaeTCsl aJalTHPOBAHHBIMU
KOHTPOJIbHO-U3MEPUTENIbHBIMU MaTepHallaMi U COOTBETCTBYIOIIEH TEXHOJIOTHEHN aTTeCTalllu.

5.2.1. OneHo4YHbIe MATEPHAJIBI A/l KOJJIOKBUYMOB (KOHTPOJILHBIX PadoT)
(konmpoaupyemvie komnemenyuu [IKC-3.1,[IKC-3.2)
OneHouHble MaTepuasbl U LIKajda OLEHUBAHUS IS KOJUIOKBUYMOB mpuBeleHsl B 1. 5.1.1, a
OIICHOYHbIE MaTepHUallbl U 1IKaja OLEHUBAHUS U1 KOHTPOJIbHON padoThl — B 1. 5.1.2.

OO0pa3ubl KOHTPOJILHBIX 32JAHUH

4. [TlonsTHe CXOASAIMIMXCA TOCIEIOBATEIPHOCTE B TOMOJOTUYECKOM MpoCTpaHcTBe. CuiibHas
CXOJAUMOCTb.

5. Jloka3arb, 4YTO TIepeceuyeHHEe KOHEYHOrO0 YHcCja TOMNOJOTHYECKHX IMPOCTPAHCTB — €CTh
TOMNOJIOTUYECKOE MTPOCTPAHCTBO.

o n+1
6. Haiitu paccrosiHue MEXy IEMEHTaMU X, = '
n:.

n

x"(t)+ (712 + l)x(t),

x(0)=x(1/2), x'(0)=1.

1)

8. Boruuciuts naTerpan Jleera gpyakmun f(x)= Ha uHTepBaie (0,+ o).
[x] +2

1
2" uy =;2‘" B IIPOCTPAHCTBE /,.

7. HaiiTu HenoABUKHBIE TOUKHU onepaTopa Ax(r)=

n+4

9. HanTu paccrosiHuE MEXIY DJIEMEHTAMU X, =

n

10. HaiiT HenoABUXKHBIE TOUKH oniepatopa Ax(t)= Tant )
x(0)=x(1), x'(0)=1.

\/x_S—xz, Ko20a X uppay.mouxa u3 [0;1],

1
27" u y, =—2°" BIPOCTPAHCTBE /,.
n n

11. Boruuciuts unterpan Jebera dynkmun ¢(x)=4x —Inx, kozda x uppay. mouxa us [1;e),
arctg’x,  Kko2da X pay. mouxa us [0; el
x"(t)+ 5x(z),
x(z/2)=1, x'(0)=x'(x)
- 1)["]
— Ha unrepaae (0,+o).

([x]+1)

14. Haiitu paccrosHue Mexy dnementamu x(1)=ch(t)u y(t)=1 B mpoctpanctse L,[0,2].

12. HaiiTy HemoIBIWKHBIE TOUKH omiepaTopa Ax(t) :{

13. Beruncnuts uaTerpan Jebera dynakmmn f(x)=

15. BbIACHUTB, MOXHO 1M B IIPOCTPAHCTBE X TMOJ HOPMOM DJJIEMEHTa Xx€ X IIOHMMAaTh YHCIIO
||x|| = max (3'k |xk|)?

1<k<n

x"(¢)—8x(t),

16. HaiiTi HenoABMKHBIE TOUKHU OllEpaTopa Ax(t):{ (1/3)=1, x(0)=0
X =1, x(0)=

25



17.

18.
19.
20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

x> —cos x, ecnu x uppay. uz [0;7]
Berancnuts uaTerpan Jlebera Gyskumun ¢(x)= 1 x* —x, koeda x uppay uz [ﬂ;2ﬂ] .

x* +Xx, K0o20a X uppay u3 [0;277]
Boraucuts HopMy |x(¢)| snementa x(t)=¢’ -6t B npoctpanctse L [-2;2].

X
C nomo11bpI0 Pe30JbBEHTHI HAWTH pelICHNEe HHTErPAIIbHOIO ypaBHEHUS q)(x) = J. o e""qo(t)dt +Xx.

Haiitu npousBoanyto @peiie oTrodpakeHus
F:R* > R*:y =tg(x,)+ctg(x;); v, =sin(x, )cos(x, )—sin(x, )cos(x; )

T T
B TOYKE | —;—;— |.
(3 4 ]

o x+1
Haiitu pe3oneBenty siapa K (x,t) = Tt JUIsl THTETpaJbHOTO ypaBHEHMs Bonbrepa.
+1
CBECTH K HHTErpabHOMY ypaBHEHHIO Kpaesylo 3aauy: »"(x)— y(x)=0, y(0)=1,»(1)=0.
Haiitn penieHne WHTETPATHLHOTO YpaBHEHHS c BBIPOKICHHBIM STIPOM:
1
plx)=4[ (2 +26x )l )t + .
Haiitu coOcTBeHHblE 3HAu€HHS U COOCTBEHHblE (YHKIMHM HHTETPAILHOTO YpaBHEHMS:
1
plx)=4[ (2x¢> + 2657 oot
N x*+x, npu xe[—l;2l
Haiitu npeobpazoBanue ®Oypre pyHkuuu f (x) =
0, npu X ¢ [— 1;21
C nomompbio 1npeoOpazoBanus Jlammaca HaWTH pellleHWE HHTErpajbHOrO  YpaBHEHUS
X
o(x)=x"+ J.O e olt)dt.
SBnsercss m QyHKIHA qo(x) =Xxe'  pEmIeHHMEeM  HMHTErpallbHOTO  ypPaBHEHUS:
X o1 *
o(x)=e"sinx + ZJ.O cos(x —1)o(t) dt .
C nomompbio 1npeoOpazoBaHus Jlammaca HalWTHM pellleHHEe HHTErpajibHOrO  YpaBHEHHUS

o(x)=1 +x+J.: (x—t) o(t)dt.

r olt)dt
Pemuth uHTErpanbHoe ypaBHeHue Ades: I q)( ) =x- \/; .
b VX —t1

C nomompbio  mpeoOpasoBanust  Jlamnmaca,  HallTM  pelleHWE  KpaeBoll  3ajayu:
u, =u_,u(x,0)=sinx, u,(x,0)=0, u(0,£)=0, u(l,£)=0.

23
2

. x
Haiitu pe3onbBenTy sapa K (x,t) =— JUIs MHTErpabHOro ypaBHeHust Bosbreppa.
t

Kpumepuu ¢popmuposanusa ouenok no KOHMPOILHLIM MOUYKAM (KOHMPObHBIE pPAOOMDbL;
KOJ110K6UYM)

Taonuua 9. Kpumepuu ouenueanusn

IIponeHT NpaBUJIbLHBLIX 0TBeTOB | KosimuecTBO 6as1/10B
oonee 91 % 10
81-90 % 9
71-80 % 8
61-70 % 7
51-60 % 6

26



41-50 % 5
3140 % 4
21-30 % 3
11-20 % 2
6-10% 1
Mmenee 6 % 0

5.2.2. OueHoOYHbIe MATEPHAJIbI IJI1 KOMIILIOTEPHOI0 TECTUPOBAHMS
(xonmpoaupyemas komnemenyus [IKC-3.1,[IKC-3.2)

[Tonubrit nepeyeHb mecmoevix 3a0anuil npeocmaeien 6 0UC -
http://open.kbsu.ru/moodle/course/view.php?id=1200

Tecm — cucreMa CTaHAAPTHU3UPOBAHHBIX SaﬂaHHﬁ, IMO3BOJIAIOIIAsA  ABTOMATU3HUPOBATH

IIPOLIEYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHMH CTYCHTA.

Oopa3zubl mecmosvix 3a0anuil

1. MHOKecTBO BCeX IEIIBIX YHCEIT SABIISICTCS:
+: CYETHBIM

@ N

! HECUETHBIM
! KOHEUHEIM
: TyCTBIM

. OnpeneneHHoe NPaBUIIO WIK 3aKOH, II0 KOTOPOMY KakJIOMy HAaTypaJbHOMY YHCIy n € N CTaBUTCS
COOTBETCTBHUE OIPEJEIEHHOE JEHCTBUTENILHOE YHCIIO X, € R , Ha3pIBaeTCs:

(GYHKIMOHAJIOM

: pyHKIMEH
: OTIEPATOPOM

+: IIOCIEI0BATEIBHOCTHIO
. [lepeceuenue 11000T0 KOHEYHOTO YMCIIA OTKPBITHIX MHOXKECTB €CTh:

3

: 3aMKHYTOC€ MHOXXECTBO

+: OTKPBITOE€ MHO>KECTBO

N

+:
5

. ITyCTOC MHOXECTBO

. ITyCTOC MHOXECTBO

. Ilycroe MHOKECTBO UMEET MEPY:

oyl

a+b

. Mepoii unTepsana (a,b) ABIISETCS:
a+b

2

+:b—a
b—a

6.

2

3aMKHYTBIM IIApOM pajuyca » C LIEHTPOM B TOYKE Xo B METPHUYECKOM IIPOCTPAHCTBE (X, P)

Ha3bIBACTCS] MHOYKECTBO:
= {xEX:p(X,x0)>71}
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+H{xEX:p(xX,X0)<r}
= {xEX:p(X, x0)< 1}
= {x€EX:p(xX,X0)=>r}
7. BepHO paBEeHCTBO:
:AABAC)=(AAB))\C

AABAC)=AAC
:AA(BAC)=AAB
+AABAC)=(AAB)AC

8. BepHo paBeHCTBO:
--AAA=AUB

+HAAA=D
--AAB=ANB
-AAA=2A

9. ®ynKHei B3auMHO OJHO3HAYHO oToOpaxkaromiei otpe3ok [-10; 10] Ha otpesok [75; 100] sBasercs
GyHKIMS:

+y=12,5x+875

—y=12,5x+5

- y=12,5x-55

- y=12,5x-75

10. dynkument, B3aMMHO OJIHO3HAYHO oToOpaxkaromiet otpe3ok [0; 1] Ha otpe3ok [a; b] sBasercs
GyHKIMS:

--y=ax+b

+y=(b—-a)*x+a

-y=(a-b)*x

-y=(a+b)*x

11. EBximaoBo n-MepHoe mpocTpaHcTBO R" HocuTeneM KOTOpPOro SBISETCS MHOKECTBO
BCEBO3MOJKHBIX YIIOPSIIOYEHHBIX HAa0OPOB M3 N YUCEN SBJSIETCS METPUYECKUM IPOCTPAHCTBOM, €CIIH
3a PacCTOSIHUE TIPUHSITH:

b P )= Y0 -

- p(x,y)= Xty

L py) = D> 7=y
i=l1
: p(ry)= (2 —y3)3

12. TlpocTtpancTBO X OyIeT METPUYECKHUM, €CIIH:

= p(ep) = fsin [ )= @
< ple)= [hin 5(0)=sin y(@ar :
SRR (NEORNA O
< p ()= i 5O )= ()
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7T
13. Paccrosinne Mex Ty S7I€eMEHTaMU sint U cos’t B metpudeckom npocrpanctee C [0, E} paBHO:
-0
+:1
- 1,5

. T T

14. PaccrosiHre MEX Ty 2JIEMEHTAaMU sinf U cos? B METPHUYECKOM MPOCTPAHCTBE L, {—E,E} paBHO:

-0

-1

-

+ AT
[e0]

15. Beckone4nas cuCTe€Ma IMHEHHBIX anreOpaM4ecKuX ypaBHEHHH X; = Zaijx j + bl. , i=12,..
J=1

MMEET C€IWHCTBEHHOE  pelieHue X = (x ;X 2,...) el 5, and  mo00d  MOCIEN0BATENLHOCTH

b =(b,,b,,...)€ L, , €CIIU BBITIONHEHO YCIIOBHE:

s 2
+: Z‘a?i‘ <1

i,j=1

- i‘“;j‘z =1

i,j=1

© 2
- Z‘“z/‘ >1

i,j=1
© 2
- Z‘“z/‘ >1
i,j=1

16. HenoABMKHBIMH TOUYKaMH 0ToOpakeHus f(x)=x? —4x+4 GyayT TOUKHU:

-2
+:1; 4
- -1; 1

- —/3; 2

17. Mycte A, u A, - nBa orpaHHYEHHBIX OTKPHITEIX MHOXecTBa. Ecin A, < 4,, To:
+ u(4,) < u(4,)

= (4,)=n(4,)

- (4;)> p(4,)

- (4,)2 p(4;)

18. Mepa mHOxecTBa Touek orpe3ka [0; 1], B pa3nokeHHH KOTOPBIX B OECKOHEUHYIO AECATUYHYIO
IpoOb MPUCYTCTBYIOT Bce 1udprl oT 1 10 9 paBHa:

+:0

- 0,5

-2 0,75

-1

19. UnTerpan JleGera Ha otpeske [0; 1] oT pyHk1MH

f(x)= xi, 8 PAYUOHANbHBIX MOYKAX paser:
— X", 6 UppayuoHaiIbHbIX MOYKAX

-0

29



W= W

1
+: ——

3
20. Wnrerpan JleGera ma muoxectse [0; 1] or ¢ynkumu [ (x) paBHOH x> —1 BO BCEX TOYKAX
IepeceyeHrsi KaHTOPOBa MHOKECTBA U HEKOTOPOro MHOkecTBa E m paBHONH X B OCTalbHBIX TOYKaX

otpeska [0; 1] paBeH:

-0
- -0,75
+:0,5
-1
21. Boraucuts [ f(x)du, ecma f(x)= {\/0—’ o xfﬂ rie JI — KAaHTOPOBO MHOYKECTBO.
[0;1] x, ona x €/
-0
-1
- 1,5
2
+ =
3

22. YucnoBass mpsiMas 00pa3yeT HOPMHUPOBAHHOE TIPOCTPAHCTBO, €CIM B KA4YECTBE PACCTOSHUS
MIPUHSATH:

=
AJxl=t?
<=

+ x| = Ix

23. B mpocTpaHCTBE CXOISIIMXCSA CO CTENEHBIO p MocheoBaTeIbHOCTENH {p, HOpMa OmpenessieTcs 1Mo
dbopmyre:

x]= ] o’

xl=YEn
k=1

1

# )= S )

1\?
5 ||x||=[§<xk>f]}
k=1

. 1
24. B mpoctpaHcTBE /, HOPMOI 1€MEHTa X, = - ABJIACTCA YHCIIO:
2"

-2
- 0,5
2

+: —
NG)
1

&
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25. Hopma snemenra x(t)=t% —4¢ B mpoctpasctse L; [0,5] pasHa:
+: 13
50
3
50

3
-2 26
26. s Toro 4ToObl JMHEHHBIH (yHKIHOHAT [ (x) ObUT HEempepblBHBIM Ha £, HEOOXOOMMO U

JOCTaTO4YHO, 4YTOOBI CYIIECTBOBANA TaKas OKPECTHOCTh HYJIsI Ha MHOXeCTBE [F, Ha KOTOPOM
bynkmonan F (x) ittt

+: OrpaHu4eH

27. TouHyr0 BEPXHIOIO I'PaHb 3HAYEHUI |F (xx Ha €IMHUYHOM Iape NpOCTpaHcTBa £ , TO ecTh YHCII0

sup ‘F (xx , HaspIBaeTcs ### Gpynkimonana F (x)

[t

+: HOpMOH

28. JlonmoyHeHHE K PE30JbBEHTHOMY MHOKECTBY L (A) B KOMIUIEKCHOW TJIOCKOCTU Ha3bIBaeTCsl ###

oreparopa
+! CIEKTpOM

29. Besikoe pe30JIbBEHTHOE MHOYKECTBO
- 3aMKHYTO€ MHOKECTBO;

+: OTKPBITOE€ MHOIKECTBO;

-: I[yCTO€ MHOXECTBO;

- HECUETHOE MHOKECTBO.

30. CoOcTBEHHBIMU 3HAYCHUSIMU JMHENHOTO ¢ depeHInaIbHOTO omeparopa
/l
X\
Ax(t) = ( ) SIBJISTIOTCS YUCIIA:
x(0)=x(7/2)=0
A, =-n>, neN

- A, =—(2n)2, neN
+: A, =—4n*, ne N
A, =n*/2,neN

31. ComnpsbKeHHBIM K HHTETPaJIbHOMY OTIEPaTopy Ax(t)z (S —t)x(s)ds B IpocTpaHcTBe Lo [0;1]

O —

OyneT omeparop

A*y(t):(})@_s)y(s)ds

A*y<r)=(})<s—r)y<s)ds
L A()= (})(t 4 8)y(s)ds
A= (})@.s)y(s)ds
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32. B mnpocTtpaHcTBE [, MHOXECTBO TOYEK x=(x1,x2 ,...,xn,...), MOTYMHEHHBIX YCIOBUSIM

)C3|Si
167"

+: BIIOJIHE OTPaHUYCHHBIM
33. B mnpocTtpaHcTBE [, MHOXECTBO TOYEK x=(x1,x2 ,...,xn,...), MMOYMHEHHBIX  YCIOBUSIM

|x1|£1,

1 1
xyl<—, xi|<—,... sBusercs #i
4 4"

|x1|£1, |XZ|S2, X3|£4,...,

+: HEOrpaHUYECHHBIM

xi|<2" .. sBusercs #

34. Byzer i omeparop Ax(t) = £ x(0)— £ x(1) xommakTHBM?
s ¢}

- HeT

35. Byzer i oreparop Ax(t) = t? x(0)- ¢4 x(1) xommaxTHBIM?
+: 1a

- HeT

o0

36. B mpoctpanctse [y monoxum (x,y)= X Ay x v, tae A € R, 0< A <1. Byner u nauroe
k=1

IIPOCTPAHCTBO MPEArHILOEPTOBBIM?

+: 1a

-l HeT

o0
37. B mpocrpancte L, [0;1] TIOJIOKHM (x, y): > 2% Xj Vj - byner nu naHHOE IpPOCTPaHCTBO
k=1
pearmibOepTOBLIM?
-1 ma
+: HeT
38. CkanspHOE TPOU3BEICHUE DJIEMEHTOB x=(7;4;1;—2) uy= (— 1;2;5;8) B IIPOCTPAHCTBE R*
paBHO:
+:-10
- 10
-:-20
-: 20
39. Eciu ( Jus qo) — ( f, qo) TO TOBOPSAT YTO TOCJIEAOBATEILHOCTh 0000IICHHBIX ()YHKIINI { f n} Hit

K QyHKIUH [

+: cxonuTes
40. O6oGmennas nponssonas Gyrkuun f(x) = O(— x)sin x pasua:

+: f/(x) = 0(-x)cos x
- f/(x) = 60(-x)cos x —5(x)

- f/ (x)=—-6(-x)cos x

- f/ (x) = —6(— x)cos x — 5(x)
1

41. TlepBoe TpPUONMKEHHE PELICHUS MHTErPalbHOTO ypaBHeHHs (x)= J. to(t)de+x*, @y(x)=x2,
0

OyneT paBHa

3x?
- gy (x)= BN
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X

- (01(96)—?

+ (01(?6):%“62
4x>

- €01(x)—T

1
42. Bropoe NpubInKeHHe pelieHns MHTErpalbHOro ypaBHeHus ¢(x)= J. t? o(t)dt+1, @,(x)=1, Oyner
0

paBHa
13
+ (02(96)—3
4
- (02(?6)—5
10
- (02(?6)—3
- (02(96)=l
9

43. PerieHreM MHTErpajibHOIO YpaBHEHUS C BBIPOKICHHBIM SPOM

T

4
y(x)—4 I tgty(t)dt = ctgx sBnsieTcs:

4

T
+: — A+ ctax;
> &
: i+t X,
F 3 ox;

'ﬂ—+1+ctx‘
: > gX;

- T clgx + tgx.

44. XapakTepUCTUYECKUMH YUCIAMH U COOCTBEHHBIMH (QYHKLIMSIMH OJHOPOJHOTO HHTETPabHOTO
YPaBHEHHUS C BBIPOXKIECHHBIM SIIPOM

y(x) — AI cos (x +¢) y(t)dt =0 saBnsercs:
0

2 4
-: —,—,sin x, — CoS x;
RY/ A4

+
|

, Sin x, COS X;

2

, — sin x, — cos x;

-

AN 3wy |0

1
|
N3 |wa o

, sin 2x, cos 2x.

-

45. dynkuei ['pruna KpaeBoii 3a1auu y/// =0; y(0)=y(1)=0, y/ 0)= y/ (1) sBnsercs:
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x(x=&)e+1) 0<x<é
2 b - - b
s(c—x)(x=1
2 b

Xt EED (L
2 b - - b

—:G6(x,8) =

E<xL

G(x,¢) =

s(c+x)(x+1)
2 b

*x-EE-D
2 b

E<xL

<x<Zé,

+

G(x,¢) =

EEE gy,
x(x+S)e+D)
2
_s(@-x)(x+1)
2
46. Pe3onbBeHTOH spa SBISETCS:

K(x,t) =xt’,a=-1,b=1
SIBIISIETCSL:

, 0<x<E,

1G(x,¢) =

, E<x<Il.

5x°t?

5-22
2

Sxt ;M|<§

5-22 2
2,2

X Hﬂw<§;

5-22 2
2

LY FNES

5-22 2

~1: R(x,t;A) =~

Al >

b

b

~2: R(x,t;A) =~

+3: R(x,t;1) =

—4: R(x,t;A)=

2
47. PerieHneM MHTErpajibHOTO ypaBHeHUsT AOens j L = X" sBaseTcs QyHKUUS

o (x—1)
- pln) = 1842

Y/
- (D(x):@.xj/“
Y/
(x):ﬂ.xl/z
S5t

(x):ﬂ.xm
S5t

34

48. TIpoussoauas dperre orodpakeHus F : R* > Rz, v =1+ x32 + xi, Yy = xl_l + )cz_2 + Xy
paBHa
0 0 2x, 4x;



1 0 2x, 4x;
/
- = 1 2
Filx)=| _ — == 0 0
X X3
2
0 0 -= 4x;
- F/ (x) = | *2
iy 2x;4 0 1
X
1
0 0 2X3 - x—z
- F/ (x) = ) 1
4x; - 0 1
X2
—e'npux <0,
49. OyHKIWMS Y = npejcTaBlIeHHas HHTerpaioM Oyphe UMEET B
e “npux >0,
2 J'oc cosaxda
l+a’
i l sin ooxd o
V4 l+a

0
EJ- asin axda
T l+a?
12 i1 cos(2k —1)mx
- ) ===t
T kz:‘( ) 2k -1

50. CeepTKoil pyHKIMU a()u b(t) neHCTBUTEIBHOIO NEPEMEHHOTO ¢ Ha3bIBaeTcs QyHKIMA c(?) ,
OTIPEETISIEMOE PABEHCTBOM:

+e(t) = [ alt — Db(x)dr;
- oe(t) = f;a(t — 1)dT;

= co(t) = f;ab[ﬂdr;

< o(®) = [ b(Ddr.

51. IlpeobpazoBanue Jlamnaca TpPUroHOMETPUUECKON (QYHKIIMU

f(t) =sint

NMCCT BU:
+ L(sint) = 1+1;
- L(sint) = z+1
- L(sint) = .

P
- L(sint) = i

P

52. C nomoibto npeoOpazoBanus Jlamnaca HallTH pelIeHue o0.11.y.
},m _}J,.l'.l'_ E}J'I -0
y(0) =15,y'(0) = 2,¥"(0) = 56 asnsercs:
+ y(t) = 6 + 5e7*? + 423



- y(t) =6+ 5e

= y(t) = 5e™* + 4e?F;

= y(t) = 6 + 4e?t.

53. UnterpanbHoe ypaBHeHHe BoabTepa BTOporo poaa

P (x) = f(jc )+ fﬂx K(x — t]qp (t)dt SIIPO, KOTOPOTO 3aBUCHT JIMII OT PA3HOCTH X-Z,

Ha3bIBAETCSl UHTETPAJIbHBIM YPAaBHEHUEM TUIIA #H#.
+: CBEpTKH

54. TIpeobpasosanne Jlariaca, umeromee Bugy  F(p) = f;m f(E)K(pt)dt

Ha3bIBaeTCs ### pyHkuu f(t).
+: k-ipeoOpazoBanuem.

B pesynbrate 3HaHMs 00y4aroIEerocs OLEHNUBAKOTCA M0 HUKE CIICAYIOIIEH HIKale.

Tabnuua 10. lllkana ouenusanus

KoaunuecrBo
Kpurtepuu onennBanusi, IPOLEHT NPABWILHBIX OTBETOB
0aJ1J10B
6osee 85 % npaBUIIbHBIX OTBETOB Ha MPEII0KEHHbIE TECTOBbIE 5
BOIIPOCHI
71-84 % npaBUIIBHBIX OTBETOB Ha MPEAI0KEHHbIE TECTOBBIE 4
BOIIPOCHI
41-70 % npaBUIBHBIX OTBETOB Ha MPEJIOKEHHbIE TECTOBBIE 3
BOIIPOCHI
21-40 % npaBUIBHBIX OTBETOB Ha MPEJIOKEHHbIE TECTOBBIE >
BOIIPOCHI
10-20 % npaBUIBHBIX OTBETOB Ha NMPEAJIOKEHHbIE TECTOBBIE 1
BOIIPOCHI
MeHee 10 % npaBUIIBHBIX OTBETOB Ha MPEAJIOKEHHBIE TECTOBBIE 0
BOIIPOCHI

5.3. OueHo4HbIe MaTEePHAJIBI 1JI IPOMEKYTOYHOM aTTeCTALMHU

Lenvio npomesicymounot ammecmayuu O TUCIUILTAHE SBISICTCS OI[EHKA Ka4eCTBa OCBOCHHUS
JUCITUTITUHBI 00 y4JaroIIUMHUCS.

OrneHOYHbIC MaTEPHABI IS MPOBEICHUS NPOMENCYMOUHOU ammecmayuy 1o JACIUTIINHE
BKJIIOYAIOT B CEOI:

- MepeueHb KOMIETEHLUMH  C yKa3aHUM 3TanoB UX (HOPMHPOBAHHUS B IPOLIECCE OCBOCHUS
JUCIHUIIIINHBI,

- OIIMCAHUuEC HOKaSaTeHeﬁ nu KpI/ITepl/IeB OLICHUBAHUA KOMHCT@HIII/II\/II Ha pa3J’II/IT-IHBIX aTarrax mx
(hopmMupOBaHUSs, OTIMCAHKUE IIKAJT OICHUBAHHS;

- THUIIOBBIC KOHTpOJ'H)HI)IC 3alaHusI NI UHBIC MaTCpI/IaJ'H)I, H€O6XO)II/IMI>I€ JIs1 OOCHKHU 3HaHPII>i,
YMEHUH M HaBbIKOB M (WJIM) OIbITa JESATENbHOCTH, XapaKTEpU3YIOLIUX JTarnbl (HOPMHUPOBAHUS
KOMITETEHITUI B IPOIIECCEe OCBOCHUS 00pa30BaTEeIIbHOM MPOTrPaMMEI;

- METOOUYECKHE MaTepHalIbl, ONPEIEIAIOINE MPOUEAYpPbl OLEHUBAHMS 3HAHWM, YMEHH,
HABBIKOB U (MJIM) OTIBITA AEATEIbHOCTH, XapaKTEPU3YIOUINX ATanbl ((OPMUPOBAHUS KOMIIETEHIIUH.

JUis KakJIoro pesyibTaTa OOYUEHHUsS OIPEISIISIOTCS IMOKa3aTedd W KPUTEPUU OICHUBAHUS
c(OpMUPOBAHHBIX KOMIIETEHIIMH HA pPa3JIMYHBIX 3Tanax UX (OPMUPOBAHMS, IIKAJIbI U IMPOLELYPHI
OILICHUBAHUSI. HpI/I COCTAaBJICHUN OLCHOYHBIX MaTepI/IaJ'IOB OCHOBBIBAKOTCA HaA KOMIICTCHTHBIX
npuHIunax. OHU coaepKaT KOMIUIEKCHBIE CPEJICTBA OICHKH, OOBEKTHBHO OTPAKAIONIHNE KAdeCTBO
IIOATOTOBKH CIICIUAaJINCTA 110 I[aHHOﬁ JUCHUIIIINHE.
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[IpomexyrouHas aTTectauus NpeJHa3HadeHa il OOBEKTUBHOIO IOATBEPXKACHUS U
OLICHUBAHMSI TIOCTUTHYTHIX PE3YyIbTaTOB 00YUYEHHUS MOCIIE 3aBEPUICHUS U3YYSHUS] TUCIUTUIHHBIL.

Ilpomesicymounas ammecmayusi 3aBepliaeT W3Y4YEHHE IAUCLMIUIMHBI M I[OMOTAeT OLICHUTH
COBOKYIHOCTH 3HaHMM M yMEHMH, a Takxke (HOpPMHUpPOBAHHE OIPENEICHHBIX NPOPECCHOHAIBHBIX
KommeTeHui. OHa CIY)KHUT OCHOBHBIM CPEICTBOM OO€CIEeUeHUs] B YY4EOHOM IIpoIecce «oOpaTHOM
CBS3M» MEXJy IMpernojaBareieM U OoOydyarouuMmcsi, HEOOXOJMMOHM /jisi CTUMYJIHMPOBAHUS pabOThI
oOyuaronuxcs U COBEPIIEHCTBOBAHUS METOAUKY MPENOIaBaHUs YIEOHbBIX JUCIIUIUINH.

OneHuBaHue 3HAHWNA, YMEHHH U HaBBIKOB HOCUT KOMIUIEKCHBIH, CHUCTEMHBIH XapakTep — ¢
Y4eTOM KaK MeCTa JUCIHUIUIMHBI B CTPYKTYpe 00pa3oBaTelbHOW MPOrpaMMBbl, TaK U COAEPKATEIbHBIX
U CMBICIIOBBIX BHYTPEHHHUX CBsi3eil. CBsi3u (QOpPMHUPYEMBIX KOMIETCHIIMH C pa3/iellaMd ¥ TeMaMH
JUCHMIUIMHBL  00€CIeYMBAlOT BO3MOXKHOCTh peaju3aluu Uil TEKYIIEero KOHTpoJisi Haubosee
MOAXOIALIUX OIICHOYHBIX CPECTB.

JIist ycriemHoM NpOMEKYTOUYHOM aTTECTaluy CTYIEHT JOJDKEH:

- I0Ka3aTh MOJIHbIE U ITyOOKHUE 3HAHMSI MaTepHuaa;

- yMeTh NPUMEHSTH IMOJNyYCHHBIC 3HAHUS ISl PEIICHHUS MPAKTHYECKHX 3a7ad U OBITH
CHOCOOHBIM aHAJIM3UPOBATH MPOOIEMBI, GOPMYIUPOBATH BHIBOJIBI;

- BJAJIeTh HEOOXOJWMBIMH HaBBIKAMHU JUIS TPUMEHEHUsS TOy4eHHBIX 3HAHUH W YMEHUH B
CBOEH MPOPECCHOHAIIBHON NESTETHLHOCTH.

Jlnst mostydenusi 3auéra CTYACHTY HEOOXOIMMO MMETh He MeHee 61 Oamma. Jlyis momycka K
3a4€Ty CTYAEHT JOJIKEH MO0 UTOraM TEKYIIEro U pyOeKHOTO KOHTPOJISl YCIeBAeMOCTH HabpaTh YUCIIO
6amioB He MeHee 36. Ha 3auére oH MOXET NOBBICUTh CyMMY OaiiioB 70 61 (He Ooiiee), HEOOXOUMBIX
Ui ToJydeHust 3auérta. Eciu mo mroram TeKyllero M pyoeKHOTO KOHTPOJS YCIIEBAEMOCTH CTYIECHT
Habpai 61 u Oosiee 0aLIOB, TO €My MOXKET BBICTABIIATHCS 3a4€T 0€3 caym.

Ilepeuens éonpocos, evinocumulx Ha 3auém (Koumponupyemasn komnemenyus [IKC-3.1,1IKC-3.2)

1.  AKCHOMBI METPUYECKOTO TPOCTPAHCTBA.

2. HepasenctBa Komu—bynsikoBckoro, MunkoBckoro, FOnra, ['é€naepa.

3. IlonHble MeTpUYECKHE TPOCTPAHCTBA.

4. TlomonHeHHE METPUUYECKUX NTPOCTPAHCTB.

5. IlpuHOHUI CKUMAIOIIKUX OTOOpaKEHUH.

6. Meron nocienoBaTENbHBIX TPUOIMKEHUH.

7. Meron nocnenoBaTebHBIX TPUOIMKEHUHN 711 CUCTEMBI JINHEHHBIX alireOpandyeckuX ypaBHEHHM.
8. Teopema cyniecTBOBaHMS U €IMHCTBEHHOCTH i 3a1aun Komu.

9. Teopema cyiecTBOBaHUS U €IMHCTBEHHOCTH U1l UHTETPAIbHOTO ypaBHEHUs BosbTeppa.
10. Teopema Cyl1eCTBOBAHHS M €IMHCTBEHHOCTH JUIsl MHTETPAJIbHOTO ypaBHEHHsI Dpearoapma.
11. Tomnosornueckue NpoCTPaHCTBA, OCHOBHBIE ONIPEIEICHUS.

12. CpaBHeHHE TOMOJIOTHUH.

13. CenapaGenbHble TOMOJIOTUYECKUE TIPOCTPAHCTBA, OCHOBHBIE ONPEACICHUS.

14. HemnpepsiBHBIE 0TOOpaKEHUSI.

15. Axcuoma otaenumoct Xaycaop(}oBbie MPOCTpaHCTBA.

16. IloHsATHS KOMIAKTHOCTH.

17. KOMIakTHOCTh B METPUYECKUX MPOCTPAHCTBAX.

18. IIpeaxkoMmakTHbIE MHOKECTBA.

19. Teopus mepbl. KonbIio u anredpa MHOKECTB. DJIeMEHTapHBIC MHOKECTBA.

20. JleberoBa Mepa MIOCKUX MHOXKECTB.

21. OOriee NOHSATHE MEPHI.

22. W3zmepumsble pyHkuuu. [leficTBus Hax M3MEPUMBIMU (PYHKIUSMHU.

23. CXoamMoCTh IO Mepe.

24. Wnrterpain JleGera. [Ipocthie pyHKINN.

25. CgoiicTBa nnrerpaina Jlebera.

26. CpasHenue unterpana Jlebera ¢ marerpaiom Pumana.

27. Teopema @yOuHwU.

28. Jlunelinble npoctpaHcTBa. OnpeneneHus U NpuMephl.
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29. Jlunelinbple PyHKIIMOHAIIBI.

30. Brinykible QyHKIIMOHAIBI.

31. HopmupoBaHHBIE IPOCTPAHCTBA.

32. EBKJIMIOBBI IPOCTPAHCTBA.

33. CymecTBOBaHNE OPTOTOHAIBHBIX 0a3MCOB, OPTOTOHATH3AITHS.

34. Hepasencrta beccemns.

35. TlonHble eBKIUAOBBIE MpocTpaHCcTBa. Teopema Pucca—Puiiepa.
36. TI'mibpOepTOBO MPOCTPAHCTRO.

37. HenpepbiBHbIE JTUHEIHBIE (YHKIIMOHAJBI B TUHEHHBIX HOPMUPOBAHHBIX IPOCTPAHCTBAX.
38. Omnpeznenenue cCONpsHKEHHOTO MPOCTPAHCTBA.

39. CunbHas TONOJOTHUS B CONPSHKEHHOM MPOCTPAHCTBE.

40. Cna0as Tonosorus u ciadas CX0IUMOCTb.

41. OO6oO6menHbIe QYHKIIUH.

42. JleticTBus HaJ 0000IIEHHBIMU (PYHKLIHSAMU.

43. HNuddepenunanbHpie ypaBHEHHS B KJIacce 0000ICHHBIX () YHKIIAM.
44. JluHeliHble ONIEPATOPHI, OMPEEIICHUS U IPUMEPBI.

45. HemnpepbsIBHOCTh M OTPAHHYECHHOCTb.

46. CymMma U poU3BEACHUE OIEPATOPOB.

47. OOpaTHblii oriepaTop, 0OPaTUMOCTb.

48. ConpspKeHHbIE OTIEPaTOPBI.

49. CamoconpspKeHHbIE OIepaTophl.

50. CmexTp omepaTopa.

51. Pe3onbBeHra.

52. KOMIIaKTHBIE OIIEpaTOPHI.

53. HeorpaHnudeHHble OnepaTopbl B HOPMUPOBAHHBIX IPOCTPAHCTBAX.

B pesynbrate 3HaHMs 00y4aroIerocs OLEHUBAOTCS 10 HIXKE CIEAYIOIIEH IIKae.

Taonuuya 11. Kpumepuu oyenueanus

Cymma 6a/U10B TeKylIero Cymma 6a/10B Ha Oo6mas cymma
Ounenka
1 py0e;KHOT0 KOHTPOJIA 3ayere 0aJ10B
>61 - 61 3adet (0e3 caaun)
36-60 0 36-60 He3a4eT
36-60 25-1 61 3a4er
<36 - - HEJOIYCK

Ilepeuens éonpocoeé na 3kzamen (konmpoaupyemas komnemenyus I1IKC-3.1, IIKC-3.2)

Metpuueckue npoctpancTsa. [IpuMepsl METpUUECKUX IPOCTPAHCTB.

HepagencrtBa I'enpnepa 1 MUHKOBCKOTO.

NHterpanbHble HepaBeHCTBA |'enbpaepa 1 MUHKOBCKOTO.

HenpepriBHBIE 0TOOpaxeHUs] METPUUYECKUX IpocTpaHcTB. [IpumMepsl.

W3mepumeble pynkuuu. UaTerpan JleGera ot usmepumoit pynkuuu. CoiicTsa.
[TonHbIe MeTpUUECKHE MPOCTPaHCTBA. TeopeMa O BIOKEHHBIX I1apax (C 10Ka3aTeabCTBOM).
banaxoBsl mpoctpancTBa. Teopema bepa (¢ mokazarenbscTBOM).

[TpuHIMD cxxUMAIOIINX 0TOOpaXxeHui (¢ Joka3arenbcTBOM). [IpruMeHenns npuHIuna
CKMMAIOIINX 0TOOpaKEHU.

9. IlonAtne nuHENHOTO NpocTpaHCcTBA. [IpuMepsl IMHENHBIX TPOCTPAHCTB.

10. HopmupoBanHsle nnpocTpancTBa. IIpuMepbl HOpMUPOBAaHHBIX TPOCTPAHCTB.

11. HopmupoBannsle npoctpancTsa. IloampocrpancTBa HOpMUPOBAHHBIX IPOCTPAHCTB.
12. KomnakTtHble MHOKecTBaA. [[puMepbl KOMIIAKTHBIX MHOKECTB.

13. Kommnakrtaeie MHOKecTBa. Teopema Apiierna (J0Kka3aTeabCTBO HEOOXO0IMMOCTH).

14. KomnaktHeie MHOKecTBa. Teopema Apiierna (JI0Ka3aTeabCTBO JOCTATOYHOCTH).

NN RO =
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15. Kpurepuit komnakrHoctu B npocrpanctse L [a, b]. Teopema Pucca (¢ foka3aTenbcTBoM).

16. HenpepsiBHble InHENHbIE QyHKIIMOHAIBI. [Ipumepsl.

17. Kpurepuii HenpepbIBHOCTH JTUHEHHBIX PYHKLIHOHAIOB (C 10KA3aTEIbCTBOM).

18. JIuneliHble pyHKIIMOHAIBI B HOPMUPOBAHHBIX POCTPAHCTBAX.

19. Comnpspxennoe mpoctpancTBo. O0muii B THHEHHBIX (PYHKIIMOHAIOB B baHaxoBbIxX
MIPOCTPaHCTBAX.

20. Teopema o0 HOJHOTE COMPSKEHHBIX MPOCTPAHCTB. PedriekcuBHbIE pOCTpaHCTBA.

21. Comnpspxennble oneparopsl. [Ipumepsl conpsbkeHHBIX oniepaTopoB. CaMoCONpsKEHHBIE
ONepaTophL.

22. ObpatHble onepaTopsl. CBOMcTBa 0OpaTHBIX ONIEPATOPOB.

23. Teopema banaxa 06 06paTHOM omeparope (C T0Ka3aTeIbCTBOM).

24. IlonsTue criekTpa JuHeitHoro oneparopa B banaxoBom npoctpancTBe. Pe3onbBenTa.

25. Pe3osibBeHTa Oneparopa. AHATUTUYECKUE CBOMCTBA PE30JIbBEHTHI.

26. Teopema o cekTpe CONpsHKEHHOro oneparopa (¢ J0Ka3aTelabCTBOM).

27. KomnaktHeie oneparopbl. CoiictBa. [Ipumepsl.

28. IloHsATHE 0 NOKAJIBHO BHITYKJIOM NpocTpaHcTBe. yHKIMOHAT MUHKOBCKOTO.

29. O06061meHHbIe QyHKUMU. PerymnspHble u cuHrynspHble 0000mennble pynkuuu. Hocurens
000011eHHON (QYHKIUY.

30. ITonsarue 0600mEeHHBIX QYHKIIMI 1 000OIIEHHBIX MPONU3BOIHBIX.

31. I'mnsbepToBbI pocTpancTBa. [IprMepsl THIBOEPTOBBIX IPOCTPAHCTB.

32. OpToroHaJbHOCTH B T'HILOEPTOBOM IpocTpaHcTBe. OpTOTOHANIBHBIE U OPTOHOPMUPOBAHHBIE
CUCTEMBI.

33. OOuuit BuA TUHEHHBIX (PYHKIMOHAIOB B THJILOEPTOBOM IIPOCTPAHCTBE.

34. ComnpsKeHHbIE, CAaMOCOIPSKEHHBIE U YHUTAPHbIE ONEPaTOPhl B THIILOEPTOBBIX MPOCTPAHCTBAX.

35. CnekTtp caMOCONpsHKEHHOTO OIIEpaTopa B THILOEPTOBOM ITPOCTPAHCTBE.

36. VuBapuaHTHbIE IOANPOCTPAHCTBA B T'MILOEPTOBBIX IIpocTpaHcTBax. [Ipumepsl. CBoiicTBa.

37. OmnepaTopsl C YHUCTO TOYCUYHBIM CIIEKTPOM. Teopema o CBSI3U ¢ COOCTBEHHBIMU 3HAYCHUSIMH (C
JTIOKa3aTeIIbCTBOM).

38. CnexTpalibHOE pa3yIoKEHUE CaMOCOIIPSHKEHHBIX OTIEPATOPOB.

39. TlonoxxuTenbHbIE U MOJOKUTEIBLHO ONpeesieHHble oneparopsl. [Ipumepst. CBoiicTBa.

40. Paznoxxenue (yHKIMH, 3a1aHHON Ha [—7, 7] B TpuroHomerpudeckuii psag @ypre. YcinoBue

Hupuxine. [Ipuznak Jupuxie.

41. JocTtaTouHbIe YCIOBHUS CXOIUMOCTH TPUTOHOMETPUUECKOTO psina Dypre QyHKIHH, 3aJaHHON Ha
[z, 7].

42. IlpeobpazoBanue Jlamiaca u ero cBoiicTBa (0JHO CBOMCTBO C JJOKA3aTEIILCTBOM).

43. Ilpumenenue npeodpazoanus Jlamnaca k pemennto 3anaun Komm st O1Y.

44. OO6o6mennHsie GQyHKIMH MeasieHHoro pocta. [Ipeobpazoanune Oypbe 0000meHHON QYHKIIUN.

45. TloHsATHE UHTETPATBHBIX YPAaBHCHUU. 3a/1a4M, IPUBOIAIINE K TIOHATHIO HHTETPATbHbBIC
YpaBHCHHS.

46. Unrerpanbuble ypaBHeHust Opearonbsma Broporo poaa. [Ipencrasienue pemienus yepes
PE30JIbBEHTY silpa.

47. WuTerpalibHbIE YPABHCHHS C BRIPOXKICHHBIM sIIPOM. METO KA PEeIIeHUS] HHTETPATbHBIX
YPaBHEHUU C BBIPOKICHHBIM SIJTPOM.

48. MuTerpaibHBIC YPAaBHCHHS ¢ CHMMETPHUSCKUM sapoM. ConpshkeHHBIC MHTETPATbHBIC YPAaBHEHUS.
Omneparops! I'nnsbepra—LlImuara.

49. Teopemsr @pearonsma. AnprepHaruBa Openroabpma (¢ J0Ka3aTeIbCTBOM).

50. HHurerpanbuslie ypaBHeHUs BonabTeppa Broporo poaa. [Ipeacrasienue pemenus yepes
PE30JIbBEHTY.

51. HNHTterpaiibHOE ypaBHEHHUE CO Cl1a00i 0COOCHHOCThIO. YpaBHeHUE AbOersa. MeToanka pemeHus
ypaBHeHUs AGerns.

B skx3aMeHannoHHble OUJIEThl BKIIOYAIOTCA JBA TEOPETUUYECKUX BOMPOCA U3 PA3IMUYHBIX Pa3/eiIoB
IIPOrpaMMbl ¥ OJHA 3a/1a4a.
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Kpumepuu ¢popmuposanusa ouenox no npomesrcymounoin ammecmayuu:

«omauyno» (30 6aI0B) — MOMY4arOT OOydYarOIINECs, KOTOPhIE CBOOOJHO OPUEHTHUPYIOTCS B
Marepuaie W oTBeuaroT 0e3 3arpyaHeHuid. OOydaronuiics CocoO€H K BBIMOJIHEHHUIO CIIOKHBIX
3a/IaHUM, TTOCTAHOBKE IIeJIed M BhIOOpE myTell mx peanu3anuu. PaboTa BITIOSHEHA MOJHOCTHIO 0€3
omu0Ook, pemero 100% 3amauy;

«xopowo» (24 Oamna) — TONMY4arOT oOOy4aromuecs, KOTOpPbIe OTHOCHTEIBHO TOJHO
OpUEHTUPYIOTCS B MaTepHalie, OTBEUYArOT 0e3 3aTpyAHEHHH, JOMyCKAOT HE3HAYUTEIFHOE KOJIUIECTBO
omuOok. OOydyaromuiics CrMocoOCH K BBITIOJHEHHUIO CIIOXKHBIX 3amaHuid. Pabota BbITIOJIHEHA
MOJTHOCTBIO, HO MMEIOTC HE 0oJiee OTHOW HEerpyOoi OommOKH M OJHOTO HEIo4deTa, He 0oyiee Tpex
HezoueToB. JlomyckaroTcsl He3HaUMTEIbHbIE HETOUHOCTH IIPH pelleHnu 3a1ad, pemeHo 70% 3amay;

«yoosenemeopumenvHo» (18 6anioB) — MOJIy4arOT OOy4YaIOIMIUECs, Y KOTOPBIX HEIOCTATOYHO
BBICOK YpPOBEHb BIIAJICHHS MaTepHajioM. B mporecce oTBeTa Ha dK3aMeHE JOITyCKAIOTCS OIIMOKHA U
3aTpyJHEHUS IpU U3JI0KeHUH Marepuana. OOydaromuiics MpaBUIbHO BBINOJIHWI HE MeHee 2/3 Bceil
paboTHI UM AOMYCTHII HE 00Jiee OTHOM TpyOOoi OIIMOKHU U ABYX HEJOYETOB, HE 00Jiee OTHOM rpy0oi u
OJIHOW HerpyOoil ommOku, He OoJiee TpeX HErpyObIX OIIMOOK, OJHOW Herpyooil. OOydaromiuiics
3aTPYAHSIETCS C MPABWIHHOM OIICHKOM MPEUIOKEHHOW 3a/1auu, JAaeT HEMOJHBIA OTBET, pemieHo 55%
3ajaq;

«Heyooenemeopumenvno» (14 06aiioB) — MOMydarOT OOydYarouIuecs, KOTOpPbBIE JIOMYCKAaloT
3HAYUTEIbHBIE OMUOKH. OOyJarOmUiCcs UMEeT JIMIb HaYallbHYIO CTEIIEHh OPUEHTALMU B MaTepHale.
B pabote uuciio ommOOK ¥ HETOYETOB MPEBHICUIIO HOPMY JISi OLIEHKH 3 WJIM MPABUIBHO BBITIOJTHEHO
MeHnee 2/3 Bceil paboTbl. OOydJaromMiics JTaeT HEBEPHYIO OICHKY CHUTyaluu, pemeHo menee 50%
3ajad.

Kpumepuu ouyenku.

YpOoBEHb 3HaHUHN ONPENEIACTCS OUECHKAMHU (OMJIUYUHO», «XOPOUL0», (YO061eMEOPUMETIbHOY,
«HEYO061emeoPUMEIbHO).

1. OueHka «omauyno» - CTYJEHT MOKa3bIBa€T IMOJIHbIE M TIyOOKHE 3HAHHS MPOTPaMMHOIO
Marepuana, JOTMYHO U apryMEHTUPOBAHO OTBEYAaeT Ha IIOCTaBJICHHBIH BOMPOC, a TaKKe
JIOTIOTHUTEIbHBIE BOIIPOCHI, TOKA3bIBAET BHICOKUI YPOBEHb TEOPETUUYECKUX 3HAHU.

2. OneHka «xopowio» - CTYJEHT NOKa3bIBaeT ITTyOOKHE 3HAHUS MPOTrpaMMHOIO MaTepuala,
IPaMOTHO €ro M3Jlaraer, JOCTAaTOYHO IOJIHO OTBEYAET Ha MOCTABJICHHBIN BONPOC U JAOMOJHUTEIbHBIE
BOIIPOCHI, YMeJIO (OpPMYIHpYET BBIBOJBI. B Toke BpeMs Npu OTBETE JOIMYCKAET HECYILECTBEHHbIE
MOTPEIIHOCTH.

3. OueHka «ydoenemeopumenvHo» - CTYIEHT TOKa3bIBa€T JOCTATOYHbIE, HO HE IIyOOKHE
3HAHMS POTPAMMHOI0 MaTepuaja; IpU OTBETE HE JOMYyCKaeT rpyObIX OMMOOK MM MPOTHUBOPEUU,
OJIHaKO B (hOpMYyJIUPOBAHUM OTBETA OTCYTCTBYET JIOJKHAS CBSI3b MEXKIy aHAJIU30M, apryMeHTaluen u
BbIBOJIAMH. J1J1s OJTydeHUs MPAaBUIILHOTO OTBETA TPEOYETCsl YTOUHSIOLIUE BOTIPOCHI.

4. OueHka «Heyo0e1emeopumenvHo» - CTYJIEHT II0Ka3blBA€T HEJOCTATOYHBbIE 3HAHUS
IIPOrpaMMHOTO MaTepuana, He CIocoOeH apryMEHTUPOBAHHO U IOCIEAOBATEIbHO €ro H3Jjararh,
NOIycKaeTcsl rpyOble OMMOKM B OTBETAX, HEMPABWJIBHO OTBEYAET Ha IOCTABJICHHBIA BOMNPOC WIIU
3aTPYyIHSETCS] C OTBETOM.

6. MeTtoguyeckue MaTepuaJbl, onpeae/soue NpoueIypbl OLleHUBAHUA 3HAHUI, YMEHUI,
HABBIKOB M (MJI1H) ONBITA 1eATEJbHOCTH

Munumanstas cymma — 100 GanioB, Habupaemasi CTyI€HTOM IO JMCUUIUIMHE BKJIIOYAET JBE
COCTaBJISAOLIHE!

— nepsas cocmagnAlwas — OLEHKAa peryispHOCTH, CBOEBPEMEHHOCTH U KayecTBa
BBINIOJIHEHUS CTYIGHTOM y4eOHOM paboThl M0 MU3yYEHUIO AUCLUUILIMHBI B TE€YEHHUE MEepHoJa U3yUCHHS
JTUCIUIIIMHBI (CeMecTpa, WM HECKOJIbKUX ceMecTpoB) (cymma — He Oosnee 70 Oammo). bammbl,
XapaKTEepU3YIOIIME YCIIEBAEMOCTh CTYJEHTAa IO AUCLUHUIUIMHE, HAaOUpalOTCs UM B TEUEHHUE BCETro
nepuoja 00y4eHusl 3a U3y4eHUE OTICIbHBIX TEM U BBIIIOJIHEHUE OTAENIbHBIX BUJIOB padoT.

— emopas cocmasnawias — OLEHKAa 3HAHWU CTyJIEHTa IO pe3yjibTaTaM IIPOMEXYTOUHOMN
arrectanuu (He 6omee 30 6amIoB).
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Kpurepuem oneHku ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH B paMKax YydeOHOM
JUCHMIUTMHBI «DYHKIMOHAIBHBIN aHaIU3» V ceMecTpe SBIISIETCS dK3aMeH, B VI cemecTpe sK3aMeH.

Llenwto npomesrcymounvix ammecmayuii 10 JUCUUIIINHE SIBISIETCS OILIEHKA KauecTBa
OCBOEHUS JUCHUILIMHBI oOydatomumucs. [lo nuciuminne «@yHKIMOHAIbHBIA aHAIN3» YYEOHBIM
IIJIAHOM TIPEIYCMOTPEHBI (hopMa MPOMEKYTOYHOM aTTeCcTalli —IK3aMeH B V, sk3ameH B VI
cemectpax. [IpoBoauTcst KoMIiekcHasi poBepka 00yyaroUIuXcs Ha ONPE/IeNIEHUEe CTENEHH OBJIaICHUS
3HAHUSIMH, YMEHUSMH U HaBbIKaMU, MOJIYYEHHBIMH Ha 3aHATHIX, @ TAK)KE IyTEM CaMOCTOSTEIbHOM
paboTEHL.

[TonHocThio, 0e3 mpoOenoB, HEOOXOAUMbIE NMPAKTUYECKHUE HAaBBIKM PabOThl C OCBOCHHBIM
MatepuaioMm chopmupoBanbl. Bce mnpemycMoTpeHHBbIE MporpaMMoil oOyuyeHHs ydeOHble 3aJaHus
BBINIOJIHEHBI, KaY€CTBO MX BBINOJHEHUS OLIEHEHO 4YHUCIOM OamioB, OJM3KUM K MakcuMmalibHOMy. Ha
9K3aMEHE CTYAEHT JIEMOHCTPUPYET INIyOOKHE 3HaHMs MPeIyCMOTPEHHOIO IMpOrpaMMON Marepuala,
YMEET YEeTKO, JJAKOHUYHO 1 JIOTUYECKH MOCIIEI0BAaTENIbHO OTBEYATh HA NOCTABIIEHHBIE BOIIPOCHI.

Ouyenka «xopouwioy — om 81 0o 90 6annoe — TEOpETUUYECKOE COJECpPKAHUE Kypca OCBOEHO,
HEOOXO0IMMbIE MPAKTUUYECKUE HABBIKU pabOThl C(HOPMHUPOBAHBI, BBIIIOJHEHHBIE y4EOHbIE 3aJaHUS
coJiep)kaT He3HauuTelnbHble OIMOKKM. Ha 3K3aMeHe CTyneHT JEeMOHCTPUPYET TBEpAOE 3HAHUS
OCHOBHOTO (IIPOrpaMMHOI0) MaTepuajia, yMEeT YeTKO, 'PaMOTHO, 0e3 CYIIECTBEHHbIX HETOUHOCTEU
OTBEYaTh Ha IOCTaBJIEHHbIE BOIIPOCHI.

Ouyenka «yooenemeopumenvhoy — om 61 0o 80 6annoe — TeopeTUUECKOE COIEPKAHUE Kypca
OCBOEHO HE MOJIHOCTHbIO, HEOOXOJMMbIE MPAKTUUYECKUE HaBBIKM paboThl cHOpMHPOBAHBI YACTUYHO,
BBINIOJIHEHHbIE yueOHbIE 3a/laHusl coaepxkar rpyonie omuOku. Ha sk3ameHe CTyleHT JeMOHCTPUPYET
3HAHME TOJILKO OCHOBHOI'O MaTepuaja, OTBEThl COAEpkKaT HETOYHOCTH, cJab0 apryMeHTHPOBAaHBI,
HapyIIeHa MOCJIEI0BATEIbHOCTD U3JI0KEHUS MaTepuaia

Ouyenka «Heyoosiemeopumenvuo» — om 36 0o 60 6annioe — TECOPETUUECKOE COICP)KAHME
Kypca HE OCBOEHO, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU padOThl HE CPOPMHUPOBAHBI, BHITIOJHEHHbIE
yueOHbIE 3aJlaHusl COJepXKaT TrpyOble OMIMOKH, JOMOJHMUTENIbHAs CaMOCTOSATEIbHas paboTa Haj
MaTepuaJoM Kypca He MPUBEAET K CYLUIECTBEHHOMY IOBBIIIEHUIO KaueCTBA BBIIIOJIHEHUS Y4EOHBIX
3amaHuil. Ha sk3amMeHe CTyaeHT AEMOHCTpUPYET HE3HAHHE 3HAUUTENbHONW 4YacTU MpPOrpaMMHOIO
MaTrepuaga, CyLIECTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCH, HEYMEHUE OPUEHTUPOBATHCS B
MaTtepuaie, He3HaHHE OCHOBHBIX MOHATHH TUCITUIUINHBI.

JUis monydeHus 3adera, KOTOPbIM 3aKaHUMBAETCS H3YYEHUE IUCIUIUIMHBI B CEMECTpE,

CTYAEHTY HeoOX01uMO uMeTh He MeHee 61 Oamta. Ecnu o uroram Tekyiiero u pyOexHOro KOHTPOJIs
YCIIEBAEMOCTH CTYACHT HaOpasn 4ucio 0auioB B mpenenax ot 36 g0 61, To oH JOmycKaeTcs: K chade
3aueta. [lo uroram 3ayeTa OH MOKET NOBBICUTH CyMMY OajuioB J10 61 (He Gojee), HEOOXOAUMBIX AJIs
MOJTy9YCHUS 3a4eTa.

O1eHKa «3aumeno» - ypoBEHb 3HAHUHN CTY/IEHTAa COOTBETCTBYET TPEOOBAHUSIM:
— CTYAEHT CBOOOJHO OPHEHTHPYIOTCA B MaTepuaie M oTBedaeT Oe3 3arpyaHeHuil. OOyuarouiuiics
croco0eH K BBITOJHEHHUIO CIOXKHBIX 3a/IaHUH, TIOCTAHOBKE IIeJie M BBIOOpE IMyTel WX pean3allvy.
PaboTa BeIMOJIHEHA TOTHOCTHIO 6€3 ommnbokK, pemeno 100% 3amay;

— OTHOCHTENFHO TIOJHO OPHEHTHPYETCS B MaTepuaie, OTBEYaeT Oe3 3aTpyAHEHHH, IOMycKaeT
HE3HAYHUTEIIbHOE KOJUYECTBO OMMOOK. OOyJaronuiics crmocoOeH K BBITIOJHEHHUIO CIOXHBIX 3a/IaHUM.
PaboTa BpIMOTHEHA TTOJIHOCTHIO, HO UMEIOTCA HE 0oJiee 0JHOW HETpyOOoi OMIMOKH U OJTHOTO HEJIOYETa,
He 0oJjiee Tpex Hemo4eToB. JomycKaroTess He3HAUYUTENIbHBIE HETOYHOCTH TIPU PEIICHUH 33134, PEIICHO
70% 3anauy;

— B mpomecce oTBeTa AOMyCKalOTCS OIMMOKKM W 3aTPYAHCHHUS TPU H3JI0OKEHWU MaTepuaa.
OOyuaromuiics MpaBUJIbHO BBINOJHWI HE MeHee 2/3 Bceil paboThl WM JONMYCTHJI HE OoJiee OJIHOM
rpyOoil omuOKM M ABYX HEJAOUYETOB, HE Oojee OHOW IpyOOl M OJHON HErpyOou omuoOKu, HEe Oosee
TpeX HerpyobIx OIMOOK, 0JHON HerpyOoil. OOydwaromuiics 3aTpyAHsieTCS C MPaBUIBLHONW OIEHKOM
MPEAIOKEHHOM 3a/1a4M, TAeT HEMOJHBINA OTBET, pereHo 55% 3amay;

OLEHKH «He 3aumeHO» - CTYJSHT TOKa3blBa€T HEJOCTAaTOYHBIC 3HAHUS IPOTPAMMHOTO
MaTepuala, He ClIoCOOeH apryMEHTHPOBAHHO H TIOCIIEIOBATEIBHO €0 M3JaraTh, IOMyCcKaeTcs Tpyobie
OIMOKH B OTBETAX, HEMPABIJILHO OTBEYAET HA IMOCTABJICHHBIN BOTIPOC WIIH 3aTPYIHICTCS C OTBETOM.

41



Tunossle 3anaHusi, oOecneuduBaromue (opmupoBanue komnereHuuit [IKC-3.1, IIKC-3.2
npeAcTaBieHbl B Tabmuie 12

Tabauya 12. Pe3yabTaThl 0CBOCHHUS Y4eOHOM TUCHMILINHBI, OJJIesKAIHe IIPOBEPKe

PesynpTaThl OcHOBHBIE WHAHKATOPbI
00yueHust NoKa3aTeu AOCTHIKEHH S Buj oneHo4yHoro marepuasa,
(KOMIeTeH M) OLIEHKH KOMIIETEHIIUH 06eceYnBaIOIIEero
pe3yJbTaToB (popMupoBaHNe KOMIIETEHIUI
o0y4eHust
IIKC-3 Cnocoben | 3narh: - NKC-3.1 - Tunosble O1LIECHOYHbIE MaTEPHAJIBI
yOJIMYHO MIOCTaHOBKH Ui ycTHoro ompoca (1. 5.1.1);
MIPEJICTaBIATh KJIACCUYECKUX 3a]a4 Cnocoben TUIIOBBIE OIICHOYHbIE MAaTEPUAJIbI
cOOCTBEHHBIE U MaTEeMAaTHKH, yOIHIHO JUIs. KOHTPOJIbHOU pa®oThI (1.
U3BECTHbBIE - OCHOBHBIE TpCACTABIIATE 5.1.2);
Hay4yHbIE M3BECTHBIC HAYYHbIE PE3yJIbTATEL TUIIOBbIE TECTOBbIE 3aJaHUs (II.
pE3ynbTaTHI. pE3yNbTaTHI, CO6CTB6HHHXU 5.2.2); THIIOBBIE OIICHOYHBIE
COOTBETCTBYIOIIHE HMCCIICAOBAHIH MaTepHabl K 3a4€Ty U SK3aMeHy (II.
pohuITIo 5.3).
[IOJITOTOBKH; NKC-3.2-
- IICPCIICKTUBHBIC CrocoOeH n3yuuTh
Hay4HBIC HOBEHIIIHE
HaIipaBJICHUA B pE3yNBTATHI
IpOQHIBHO WCCIIEIOBAaHUI U
IpEIMETHON MIPUMEHUTD UX B
00J1acTH. poheCcCUOHAITBHOM
YMmerh: - NEeATETBHOCTH TunoBeie OLIEHOYHBIE MATEPUAIIBI
MaTeMaTH4ECKH Ui ycTHoro ompoca (1. 5.1.1);

KOPPEKTHO CTaBHUTh
3aJ1auM, U3BECTHbHIE
Hay4yHbIE
pe3yabTaThl,

- IUTAHUPOBATH 1IeNIN
U yCTaHaBJIMBATh
MIPUOPUTETHI TIPH
pelieHnu
KOHKPETHBIX 3a7au ¢
YYETOM YCIJIOBUH,
CpPEICTB,
JTUYHOCTHBIX
BO3MOJKHOCTEH,

- CaMOCTOSATEIbHO
CTPOUTH MpoILIECC
OBJIaJICHUS
uHpopmanuen,
O0TOOpaHHOU U
CTPYKTYPUPOBAHHOM
JUIS BBITIOJIHEHUS
npoecCuoHAIBHOM
JeSITEIbHOCTH.

Baapers: -
pa3J'II/I‘-IHBIMI/I
bopmamu
MIPEACTABICHUS

TUIIOBBIE OIIEHOYHbIE MaTEPUAJIbI
U1l KOHTPOJIbHOU pa®oThI (1.
5.1.2);

TUIIOBbIE TECTOBbIE 3aJaHUs (II.
5.2.2); TUMIOBbBIE OLIEHOYHBIE
MaTepuabl K 3a4€Ty U SK3aMeHy (II.
5.3).

Tunosble OLIECHOYHbIE MAaTEPHAJIbI
It yetHOTO ompoca (1. 5.1.1);
TUIIOBBIE OIICHOYHbIE MAaTEPUAJIbI
JUIsl KOHTPOJIbHOM paOoThI (1.
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3HAHUM U HAYYHBIX 5.1.2);

pe3yJIbTaToB; TUIIOBbIE TECTOBbIE 3aJaHUs (II.

- METOlaMU 5.2.2); TUMIOBBIE OLIEHOYHBIE
pelieHus MaTepHabl K 3a4€Ty U SK3aMeHy (II.
KJIACCUYECKHUX 3a7a4 5.3).

MaTeMaTHKH.

Takum 00pa3oMm, BHINIOJHEHUE TUIIOBBIX 3a/laHUM, MPEACTaBIEHHBIX B pa3aene 5 «OueHo4YHble

MaTepuaibl JUIsl TEKYIIEro U pyoeKHOIO KOHTPOJIS yCIIEBAEMOCTH M NMPOMEKYTOYHON aTTeCTalluu»
MO3BOJIUT 00ecneunTh (OpMUPOBAHUE OOIIEKYIbTYpHOU U npodeccruoHanbHo komneTeHmu [TKC-
3.1, [IKC-3.2.

7. Y4eOHO-MeTOoquUYecKoe o0ecneyeHue JUCHUIIIHHBI

7.1. HopMaTUBHO-3aK0OHOAATEIbHbIE AKThI
1. I'paxnanckuii xoaekc P®: [anexTponHbI pecypc| // JlocTyn M3 cCIpaBOYHON CHUCTEMBI

"T"apanTt". http://www.garantexpress.ru.

S 0 o

7.2. OcHOBHas1 TUTEpaTypa

. AcramoBa W.B. @®yHkuumoHanbHbIM aHanu3: ydyeOHoe mocobue / W.B. AcramoBa. -

OnexkTpoH.TecToBble JaHHble. —M.: EBposuiickuil oTkpbIThId uHCTUTYT. 2011. -112c. —Pexum
noctyna: http://www.iprbookshop.ru/11120.html.

. CyxunoB AWM. Jleknuu no QyHKIMOHAJIBHOMY aHanu3y: ydeOHoe mnocobue/ CyxuHoB A.U.,

®upcos WU.IL.- Pocros-Ha-Jony: FOxHbIl denepanbubiii yausepcuretr, 2009. - 192 c. - Pexxum
noctyna: http:// www.iprbookshop.ru/46993.html.

. Peuna C.B. OyHKIIMOHAIBHBIN aHAIM3 B MPUMEpaxX M 3amavax [DJIeKTPOHHBINH pecypc]|: yueOHoe

nocobue/ Pesuna C.B., CazonoB JI.LU.— DOnekTpoH. TEeKCTOBBIC naHHbie.— PoctoB-Ha-/loHy:
HOxHb1i1 penepanbublil yauBepcureT, 2009.— 120 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/47190.html

CkonuH B.A. OyHKUMOHANbHBIN aHaIW3 W HMHTErpajbHble YpaBHEHUs [DIEKTPOHHBIA pecypc]:

METOJMYECKHE YKa3aHusi K camocrtostensHoil padote/ Cxomuu B.A., Cenmpix M.A.— 3nexTpoH.
TEeKCTOBble JaHHble.— Jlumenk: Jlunmenkuii rocygapcTBEeHHBIM TexHHueckuid yHuBepcurer, IbC
ACB, 2012.— 17 c¢.— Pexum noctyna: http://www.iprbookshop.ru/55174.html

7.3. lonoJTHUTE/IbHAS JIUTEPATypa

BonmaxoBa B.A., HaxymeBa @®.b. DyHKIMOHAIBHBIA aHAIUM3 W HHTETPAIbHBIC YPAaBHEHUS.
Metonuueckas paspaborka. Hanpuuk, KbI'Y, 1995 r.

Canmosununii B.A. Teopus oneparopos. M.: [Ipoda, 2001 r.

Tpenorun B.A., IlucapeBckuii b.M., CoGonesa T.C. 3amaun u ynpaxHeHUs 110
¢byHkHoHanpHOMY aHanuzy M., ®©U3MATIINUT, 2002. — 240 ctp.

Pynun V. ®ynkuuonanbsbiii ananus. — Caukr-IlerepOypr, Jlans, 2005 r.

Kupuno A.A., I'Bummann A.Jl. Teopembl m 3amaun (yHKIHOHAJIBHOTO aHalu3a. Yd4eOHOE
nocobue M., Hayka, 1979 r., 381 ctp.

Kommoropos A.H., ®omun C.B. Dnementsl Teopun GyHKIMNA W (QYHKIHOHAIBLHOTO aHAIM3a. —
M.: ©DUZMATIIUT, 2012. — 517c.

Canmosununii B.A. Teopus oneparopos. — M.: [Ipoda, 2001 .

Tpenorun B.A. @ynkunonanbubiii aHanus. — M.: ©U3MATIINUT, 2002. — 488 ctp.

Tpenorun B.A. ®ynkunonanbubsiil ananus. U3n.4. ucop. 2007. U3a-Bo @uzmaTiur.

0 HNocupa K. @ynkunonaneubiii ananus. [lep. ¢ anri. u3a.3. 2010 r.
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11. AntoneBnu A.b., Kuszes JL.H., Pagonst S.B. 3amaun u ynpakHeHust mo (GyHKIIHOHATHLHOMY

ananu3zy. U3n-so JIubpoxom, 2010 r.

7.4. llepuoauyeckue U3IaHUs

1. Becthuk MI'Y Cepus 1. MaremaTuka. MexaHnuka.

2. IuddepenunanbHple ypaBHEHUS

3. loxmaaer PAH

4. XXypHan BRIUUCTUTEILHON MaTEMaTUKA U MAaTEMAaTHUECKOW (PU3UKHU

5. U3Bectus By30B. CeBepo-KaBkasckuil peros. EcrecTBeHHbIE HAyKu

6. Ycnexu MaTeMaTHUeCKUX HAYK

[Ipyn u3yuenun aucuumauHbl «OYHKIMOHAIBHBIN aHaAINW3» OOyyarouuecs

7.5. UuTepHeT-pecypcehbl

nocTtynoM (yIajaeHHBIN TOCTYIT) K pecypcam:
—  00wue ungopmayuonHsle, CHpagouHbvle U NOUCKOGbLE:
1. CnopaBounas npaBoBas cuctema «['apant». URL: http://www.garant.ru.
2. CnpaBounas npaBoBas cuctema «Kouncynbrant [Imoc». URL: http://www. consultant.ru

IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HHPOPMAIIMOHHBIX 023 JAHHBIX,
K KOTOPBIM o0ecnieveH goctyn moiab3osareasam KbBI'Y (2022-2023 rr.)

o0ecrieueHbl

Ne HaumeHoBanue Kpartkasi xapakTepucTUKa Anpec caiita HaumeHoBanue YcioBus
n/ 3JIEKTPOHHOT 0 opraHu3anun- a0cTyna
n pecypca BJIA/IEJIBIA;
PEKBHU3UTHI
JA0r0BOpa
1. Hayunas DJeKTp. ONOINOTEKA HAaYIHBIX http://elibrary.ru 000 «HOb» [omHbIi
3JIeKTPOHHAS myonukanuii - oxono 4000 JIOCTYTI
oudnuorexa (HOb “HOCTpaHHBIX U 3900
PODN) OTEUYECTBEHHBIX HAYYHBIX
KYpHaJIOB, pedepaTsl MyOIuKaIHi
20 THIC. )KYpHAJIOB, a TAKXKe
ormucanus 1,5 MiTH. 3apyOeXHBIX U
poccuiickux auccepTarwmii; 2800
pocc. )KypHaIoB Ha 0€3BO3ME3THOU
OCHOBE
2.| Ba3za pannbIx Science | HammonanbHas nHMOOpMAaIMOHHO- http://elibrary.ru 000 «HBby» ABTOpU30BaH
Index (PUHL) AHAJIUTUYECKAs] CUCTEMA, JIuneH3noHHbII HBI
aKKyMyIupytomas oosuee 6 JIOTOBOP nocryn.ITozBo
MMJUTHOHOB ITyOJTHKAIIAH Science Index JIET
POCCHICKHMX aBTOPOB, a TAKIKE NeSIO-741/2022 JIOIOJIHATE U
“H(OPMALIHIO 00 UX IUTHPOBAHUH ot 19.07.2022 1. YTOYHSATH
u3 6onee 4500 poccuiickux AKTHBEH 710 CBEJIEHUS O
ypHAJOB. 31.07.2023r. TyOIMKAIUSIX
YUEHBIX
KBI'Y,
HAMEIOIINXCS B
PUHI]
3.| IBC «Koncyabrant | 13800 nzgaHuii no sBcem obnactam | http:/www.studm 000 Iomnnbrit
CTYIEHTA» 3HaHWUi, BKAOYaeT Bosee edlib.ru «ITomutexpecypce» | mocTy
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yem 12000 y4ebHMKOB U y4EBHbIX
nocobwuin gna BO u CNO, 864
HaMMeHOBaHWM KypHanos n 917
MOHorpadui.

http://www.medc
ollegelib.ru

(r. Mocksa)
Horosop
Ne310CJ1/08-2021
Ot 30.09.2021 1.
AKTHBEH J10

(perucrparms
no [P-agpecam
KBI'Y)

Nel192/EIT-223
07129.10.2021 1.
AKTHBEH 10
31.10.2022 .

30.09.2022r.

.| «duexkTponnasi Komnexuus «Meauiuaa (BO) http://www.studm 000 [omHbIi
Onbamnorexa I'SOTAP-Meana. Books in English | edlib.ru «ITomutexpecypc» | mocTym
TeXHUYECKOro By3a» (KHUTY Ha aHTJIUICKOM SI3BIKE))» (r. Mocksa) (perucrparms
(OBC «KoHcyabTaHT Horosop no [P-agpecam
CTYIEHTAa») Ne701KC/02-2022 | KBI'Y)

ot 13.04.2022 1.
AKTHUBEH 70
19.04.2022r.
9BC «JIanb» DJIEKTPOHHBIC BEPCUH KHHUT https://e.lanbook. 000 «29BC [omHbIi
BEAYLINX M3JIATENbCTB YIeOHOH 1 com/ JIAHb» (r. Cankr- | moctyn
Hay4HOH JIUTEPaTYpHI (B TOM YHUCIIE [erepOypr) (perucrparms
YHUBEPCUTETCKUX U3/IaTEIbCTB), Jorosop o IP-anpecam
TaK U JIEKTPOHHbIE BEPCUU Ne6EI1/223 KBI'Y)
MEePUOANYECKUX U3JIAHUH 110 ot 15.02.2022 r.
Pa3IMYHBIM 00IACTSIM 3HAHUI. AXTHBEH 110
28.02.2023r.
HammonanbHast ObbeanHEHHbIN 3/1EKTPOHHBIN https://H36.pd OI'BY Hoctym ¢
JJIEKTPOHHASA KaTanor ¢poHA0B POCCUIMCKUX «Poccuiickas 3JIEKTPOHHOTO
ounonuorexa PI'b 6MBAMOTEK, COepPIKaLLM rocyapCTBeHHasl | YUTaJIHHOTO
4 331 542 31eKTPOHHBbIX GubmoTeKA 3ana
ZLOKYMeHTOB 06pa3oBaTeibHOro U Horozop GubHoTeKH
HaY4HOTO XapakTepa no Nel01/HDB/1666-1 | KBI'Y
Pa3/IMYHbIM OTPACAAM 3HAHUN or 10.09.2020r.
Cpokom Ha 5 JieT
9BC «IPRbooks» 107831 nmybnukanmi, B T.4.: 19071 | http://iprbooksho 000 «Ai#i [Tu 3p | TonHbrit
— yueOHbBIX U3aHUH, 6746 — p.ru/ Menuna» JIOCTYTI
Hay4HBIX U3aanui, 700 KoJUIeKIHH, (r. CaparoB) (perucrparms
343 xypuana BAK, 2085 Horosop no [P-agpecam
ayIMON3IaHUH. Ne9200/2211 KBI'Y)
ot 08.04.2022 1.
AKTHUBEH 70
02.04.2023r.
9BC «lOpaiit» 11 | DJIEKTPOHHbBIE BepCUH yueOHOH 1 https://www.bibli 000 [omHbIi
C1io HAy4YHOH JTUTEPaTyphl U3MATEIBCTB | o-online.ru/ «DJIEKTPOHHOE JIOCTYII
«¥Opaitt» ana CIIO n H3aTEeIBCTBO (perucrparms
3JIEKTPOHHBIE BEPCUH FOPAWTY (r. o IP-anpecam
MIEPUOTUYECKUX U3TaHUH 1O MockBa) KBI'Y)
Pa3INYHBIM 00JIACTSAM 3HAHHM. Jorosop

Polpred.com.
HoBocTu. O630p
CMMU. Poccusi u

3apy0exbe

00630p CMU Poccuu u 3apy0oexbst.
ITomHbIe TEKCTHI + AHATUTHKA 3
600 n3manuit mo 53 orpacisam

http://polpred.co
m

00O «Ilonmnpen
CIPaBOYHUKI»
Be3Bo3mesaHo (0e3
0pHUIIHATHHOTO
JIOTOBOPA)

Hoctym o IP-
azpecam
KBI'Y
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10. IIpe3nnenTckas Bonee 500 000 31eKTPOHHbIX http://www.prlib. OI'bY ABTOpU30BaH

oudsmorexa um. B.H. | gokymeHnTtos no ucropun ru «IIpe3uneHtckas | HBIN AOCTYI
Eabnuna OTeuyecTBa, pOCCUINCKOM OMOIHOTEKA UM. u3
rOCyAapCTBEHHOCTH, PYCCKOMY b.H. Enpiiunay (. | Oubanorexu

Cankr-IletepOypr) | (aym.
Coraamenue ot | Nell5,214)
15.11.2016r.
OeCcCpOUHBIT

A3bIKY M Npasy

Kpome mozo, obyuarouguecs mozym 60cnoib306amuvcsa npogheccuonanibHulmu
HOUCKOBBIMU CUCHIEMAMU:
1. Cnyx0a TemMaTH4ECKHX TOJIKOBBIX cioBapeit http://glossary.ru/
2. Cnoapu u sHnukioneauu https://dic.academic.ru/
3. Bukunemus http://ru.wikipedia.org/wiki/

7.6. MeTonnueckne yKazaHnus K JJa00paTOPHbIM 3aHATHAM
JlaboparopHble 3aHATUS HE IPEAYCMOTPEHBI.

7.7. MeTtoan4yeckue YKa3aHUs K NPAKTHYECKUM 3aHATHAM

[lenpto MpakTUYECKUX 3aHSATUM SBJISETCS OOECHeueHUue CBSI3U TEOPUU U MPAKTHKU.
[IpakTueckue 3aHATUS COAEUCTBYIOT BBIPAOOTKE y CTYIEHTOB YMEHHUW M HAaBBIKOB MPUMEHEHHS
3HAHMM, NOJYYEHHBIX HA JIEKLHUAX U B XO/I€ CAMOCTOSTEIbHON paboThl. B X0/ npakTuyecKux 3aHsITHIA
CTYIEHTBI MpUOOpeTaoT MpodeccuoHalbHble YMEHUS M HABBIKU JIJISl PEILICHUs MPAKTUYECKUX 3a7ad U
Pa3BUTHSI Y HUX MAaTEMAaTUYECKOTO MBILIUICHUS, 1 UHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH.

[IpakTyeckue 3aHATUS MO3BOJIAIOT YIIAyOUTh W 3aKPENUTh TEOPETHUECKUE 3HaHUS B
uHTepecax npogeccuoHaIbHOW MOAroTOBKU. OHU MO3BOJIAIOT MPOJEMOHCTPUPOBATh 3HAHUS, YMEHUE
YUTATh U IOHUMATh y4eOHbIE U HayYHbIE MaTepuaibl, a TAKKE IPUMEHSTh UX MPU PELICHUH 3a1a4.

bazoBeiMu BuJamMu yueOHOUM pabOThl CTYIEHTOB SBIIAIOTCS aylIUTOpPHAs U CaMOCTOSITENbHAS.
AynutopHo# paboTe 00s3aTeIbHO JI0JIKHA MPEAIIECTBOBATh CAMOCTOATEIbHAs paboTa.

Marepuan, BBIHOCHMBII Ha NPOMEXKYTOUHbIE KOHTPOJIbHBIE MEPOINpUSTHs, Oa3upyercs Ha
TEOPETUYECKON YacTU Kypca, MO3TOMY BOIIPOCHI, U3JaraeMble Ha JIEKIUAX, a TaKKe€ BHIHOCUMBIE Ha
CaMOCTOSITENIbHYIO TNPOPa0OTKY, MOJDKHBI PETYISPHO 3aKpeIUIAThCA Kak BO BpeMs ayIUTOPHBIX
3aHSTHM, TaK U B 4aChl CAMOCTOSATEIbHON PabOTHI.

[ToAroToBKY K MpPaKkTUYECKHUM 3aHATUSAM PEKOMEHIYeTCS HauMHAaTh 3a0JaroBpeMEHHO U
MIPOBOJUTH B CIIEAYIOUIEH MMOCIE0BATEILHOCTU: YSICHEHUE TEMbl U OCHOBHBIX BOIPOCOB, BBIHOCUMBIX
Ha 3aHATHE; ONpeAeTeHIe NOPsAIKa MOATOTOBKH K 3aHATHIO; H3yUEHHE TEOPETUUECKOTI0 MaTepHaa Io
TeMe paboThl 1 METOAMYECKUX YKa3aHUH MO PEIISHUIO 3a/1a4.

[Ipy u3yueHum mnuTepaTypbl HEOOXOIUMO MpopadboTaTh HMH(GOPMALKIO, ITYOOKO OCMBICIHB
IpoyuTaHHOE. B X0/e MOATOTOBKY K 3aHATHUIO CTYJEHTHI MOTYT BBIIOJHUTH!

- KOHCIIEKTHPOBAaHME NEPBOUCTOYHUKOB U APYroi yueOHOI InTepaTypsl;

- MpopaboTKy yuyeOHOro Marepuaia (1o KOHCIEKTaM JIEKIUH, yueOHON U HaydHOU JIUTepaType)
U TOJITOTOBKY JIOKJIa/I0B;

- MIOMCK U 0030p HAayYHBIX MyOIMKAIUI U 3JIEKTPOHHBIX UICTOYHUKOB HH(POPMALIHH;

- peleHue 3a/1a4, yIpaKHEHUH;

- paboTy ¢ TeCTaMH U BOIIPOCAMU JIJIsl CAMOIIPOBEPKU; U T.JI.

[Ipu moAroToBKE K OTBETY CTYJIEHT JOJKEH 0OpaTUTh BHUMAaHUE Ha CJENyIollne TpeOOBaHMUS:
CBOOOJHOE M3JI0KEHUE MaTepHasa; apryMEeHTUPOBAHHOCTb BCEX COJEPIKAIIMXCS B OTBETE BHIBOJIOB U
3aKJIIOUEHUH; KyJIbTypy peud. BreicTynmaromuii JODKEH yMeTbh OTCTauBaThb CBOU PE3YNIbTAThI.
CryneHTsl JOJDKHBI ObITh TOTOBBI K BBICTYIUIEHHIO JOOPOBOJIBHO HJIM 110 BBI30BY IPENOJIaBaTENs 10
BCEM BOIIPOCaM, pacCMaTPUBAEMbIM Ha 3aHSTHU.
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B xoxe mnpakTHuecKoro 3aHATUS CTyAEHTaM pPEKOMEHAYEeTCS BHUMATENbHO CIyLIaTh
BBICTYIUICHUSI TOBapHILEH, J1e1aTh P HEOOXOIMMOCTH 3alMCH, a TaKKe 3aMedaTb JIOMYIIEHHbIE B
PELICHUSX CTYACHTOB HETOYHOCTH, OUIMOKM M HCHpPABJIATH HUX. B KOHLe 3aHATUS IpenojaBareib
MOJABOJUT UTOTH HU3YyYEHUS TEMbl, OOBSIBIISIET OLEHKH, IOJyYE€HHBIE CTYACHTaMH, JAeT B Ciydae
HE0OX0IMMOCTH PEKOMEH IAllMH 110 JOIOJIHUTEIbHON padoTe HaJ OTAEIbHBIMUA BOIIPOCAMU TEMBI.

O ¢popmax u MeTo/1aX KOHTPOJIS 3HAHUM CTYEHTOB, O COJAEPKAHUM KOHTPOJBHBIX 3aJaHUM, a
Takke 00 MWTOrax KOHTPOJIbHBIX MEPONPHUSATHH CTYIEHThl CBOEBPEMEHHO HH(POPMHUPYIOTCS
IIPEIO/IaBaTeIEM.

CamocrosarenbHass  pa0oTa  CTyI€HTOB — O3TO IUIaHMpyeMas  ydeOHas,  ydeOHO-
UCCIIEIOBATeNIbCKas,  HAy4HO-UCCIENOBaTelIbcKag  paboTa  CTYACGHTOB,  BBIIIOJIHSAEMas  BO
BHEay/IMTOPHOE BpeMsl 110 33JaHUIO U 101 PYKOBOACTBOM IIpErogaBaTelis.

[enbto caMocTOATENbHON pabOTHI SIBIISIETCA ITyOOKOE MOHUMAHKUE M YCBOEHHUE Kypca JIEKLIUN
U MPAaKTUYECKUX 3aHATUMN, MOATOTOBKA K BBIMOJIHEHUIO KOHTPOJIbHBIX PA0OT, KOJJIOKBUYMY U K cllaye
9K3aMEHa, a TaKXkKe MPUOOPETEHHE ONbITAa TBOPUECKON U MCCIEA0BATEIBCKON 1E€ATEIbHOCTH.

@opMBI  CaMOCTOATEIBHOW PabOThl CTYAEHTOB MOJHOCTBIO OIPENEISIOTCS COJEPKaHUEM
yueOHOM JucCIMIUIMHBL. B KauecTBe OCHOBHBIX (OPM CAMOCTOSITEIbHOW padOThl CTYAEHTOB IpH
M3YYEHUU JUCHUIUIMHBI “@YHKIMOHAIBHBIA aHAIN3~ MOXKHO BBIIEIUTH CIEAYIOIINE:

- BBIIIOJIHEHUE JIOMAIIHUX 3a[aHH;

- IOJrOTOBKA K TECTUPOBAHMUIO;

- MOJTrOTOBKA K KOJIJIOKBUYMY;

- CAMOCTOSITEIIbHOE N3Y4YE€HUE TEOPETUUECKOT0 MaTepuasa 1 JIUTepaTyphl;

- TIOJITOTOBKA K KOHTPOJIBHOU paboTe;

- CaMOCTOSTEIbHAs MPOBEPKA COOCTBEHHBIX 3HAHMIA;

- IOATrOTOBKA K K3aMEHY.

Pe3ynbTaTthl caMoOCTOSTENbHOM pabOThl KOHTPOJIMPYIOTCS IPENOJaBaTeleM U YYUTHIBAKOTCS
[P TEKYIIeH, pyOe)KHONW U MPOMEXKYTOUHOH aTTecTalliu cTyAeHTa. HemanoBaxHyo poJib IpU 3TOM
JOJIKHBI UTPaTh CUCTEMAaTUYHOCTD U IJI0IOTBOPHOCTH IPOBOAUMOMN CaMOCTOSITEIbHOM pabOTHI.

7.8. MeTonnueckne yKazaHus K KypcoBOMY NPOeKTHPOBAHUIO U IPYTHUM BHIaM
CaMOCTOSITeIbHOH padoThI

VYuyeOHas pabora no gucuumuinHe «DOyHKIMOHAIBHBIM aHalIM3» COCTOUT W3 KOHTAKTHOM
paboThl (JICKIIUU U MPAKTUYECKUE 3aHITHS) U CAMOCTOSATEIBbHON paboThl. J[0Js KOHTAKTHON y4eOHOM
paboTel B 00111€eM 00bEME BPEMEHH, OTBEICHHOM JIJIsl U3y4EeHUsI JUCLMIUIMHBI, cocTaBiseT 66,11 % (B
TOM 4YHCJIE€ JIGKIMOHHBIX 3aHatuii — 28,33%, mnpaktuueckux 3anatuii — 37,78%), nons
camocTosTenbHOI padoThl — 33,89 %. CooTHOIIEHNE JIEKIIMOHHBIX, CEMUHAPCKUX, Ja00paTOPHBIX U
MIPaKTUYECKHUX 3aHATUN K 00IEeMYy KOJMYECTBY YaCOB COOTBETCTBYET yue€OHOMY IUIaHY HAlpaBICHUS
01.03.01 — «Martemarukay, npoduns «AubdepeHunanbaple YpaBHCHHs, THHAMUUECKHE CHUCTEMbI U
ONTUMAJILHOE YIIPaBJICHUE.

JUis TMOATOTOBKM K TPAKTUYECKUM 3aHATHSM HEOOXOJMMO pPacCMOTPETb KOHTPOJIbHbIE
BOIIPOCHI, NP HEOOXOJUMOCTU OOpaTUTHCS K PEKOMEHJyeMOM JHUTepaType, 3amucaTb HETOHSATHBIC
MOMEHTBI B BOIIPOCaxX JJIsl yACHEHUS WX Ha MPEICTOSIIEM 3aHATUH.

Memoouueckue pekomeHoauuu 011 OOYUAOUWUXCA NO  UBYUEHUIO  OUCHUNIUHbBL
«DYHKYUOHAILHBLIL AHATIU3Y
[Ipuctymass kK W3y4eHHIO IUCUUIUIMHBI, OOydJaromiemMycss HEOOXOAMMO O3HAKOMHUTHCS C
TEeMAaTHYEeCKUM TUIAHOM 3aHATHH, CIUCKOM PEKOMEHIOBaHHOW y4ueOHOU murepaTypsl. Cnemyer
YSICHUTH TIOCJIEIOBATEILHOCTh BBIMIOJHEHUS MHIAUBUAYATbHBIX YYCOHBIX 3aJaHUM, 3aHECTH B CBOIO
pabouyro TeTpaab TEMbl W CPOKHM NPOBEACHHMS Y4YeOHBIX paboT. [lpw M3ydyeHWH TUCIUTIITUHBI
oOyuaroniyecs: BBIMOJIHSIOT CIEAYIOUIUE 3aJaHus: U3y4aloT PEKOMEHI0OBaHHYI0 YUeOHYI0 M Hay4YHYIO
JTUTEpaTypy; MHUIIYT KOHTPOJIbHBIC Pa0OTHI; TOTOBITCS K MPAKTHYCCKUM 3aHSATHUSM; BBITOIHSIOT
CaMOCTOSITENIbHBIC pPa0OTHI; YIACTBYIOT B BBITIOJIHEHUM MPAKTUYECKUX 3a/laHU. YPOBEHb U TIIyOMHA
YCBOCHUS JUCIHUIUIMHBI 3aBUCAT OT aKTUBHOW M CHCTEMATHYECKOW PabOThl Ha JIEKUIUSX, U3yUCHUS
PEKOMEH/I0BAHHOW JIUTEPATYPHI, BHITIOJTHEHHS KOHTPOJIbHBIX MTMCHbMEHHBIX 3aJJaHUIN
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Kypc wu3yuaercs Ha JeKUuUsAX, MPAKTUYECKUX 3aHATUSAX, IIPU CAMOCTOSITEILHOM U
MHIUBUAYyaIbHOU pabote oOyuaromuxcs. OOyyarouuiics A1 IOJHOO0 OCBOCHMSI MaTepHala JI0JDKEH
HE MpOIyCKaTh 3aHATHS M aKTMBHO Y4acTBOBaTh B yueOHOM mpouecce. B ciyuae HeperynspHOro
MOCEILEHUsI 3aHATUN y OOydaroUuxcs €CTh JOCTYIl K 3JEKTPOHHOMY BapHaHTy JIEKLUH, 3aJaHUi K
MIPaKTUYECKUM U Ja0OPaTOPHBIM 3aHIATUSIM. JIeKIMK BKIIIOYAOT BCE TEMbI U OCHOBHbBIE BOIIPOCHL. J{i1st
MaKCUMaJbHON 3(()EeKTUBHOCTH U3y4eHUS HEOOXOJUMO IMOCTOSHHO BECTU KOHCHEKT JIEKLIHUH, 3HATh
PEKOMEHAYEMYIO IIpernojaBaTesieM JIUTEpaTypy, MO3BOJSIOLUIYIO JOINOJHUTh 3HAHMUS M JIydlle
MOATOTOBUTHCSA K MIPAKTUUECKUM 3aHITHSIM.

B cooTBeTcTBUM € yuyeOHBIM IJIAHOM Ha Ka)XAYI TEMY BbIJEJIEHO HEOOXOAMMOE KOJUYECTBO
YacoB IPAaKTUYECKUX 3aHATUH, KOTOpbIE MPOBOJATCS B  COOTBETCTBUHM C  BOIPOCaMH,
PEKOMEHJOBAHHBIMM K H3YYEHHUIO 10 ompeieneHHbIM TeMaM. OOydaromuecs I0JKHBI PEryisipHO
TFOTOBUTBHCS K 3aHATHSIM M y4acTBOBaTh B 00CYXJeHUM BompocoB. [Ipy moAroTroBke K 3aHATHIM
CJIelyeT pYKOBOJICTBOBATHCSI KOHCIIEKTOM JIEKIIMI M PEKOMEHI0BAaHHOM JTepaTypoil. TemaTuueckuit
IUIaH  JIUCUUIUIMHBI, Yy4eOHO-METOJMYECKHME MaTepualbl, a TaKKe CIUCOK PEKOMEHIOBAHHOMN
JUTEpaTyphl IPUBEJCHBI B pabouell mporpamme

Memoouueckue pexomenoayuu npu padome HAO KOHCHEKMOM 60 6peMs NpPOGeOeHUs
JeKyuu

B npornecce NEKIIMOHHBIX 3aHATHH 11€51ec000pa3HO KOHCIIEKTUPOBaTh yueOHbIil MaTepuan. Jlis
ATOTO MCIIOJIB3YIOTCSl OOIKME M YTBEPIMBINHMECS B MPAKTUKE MPaBUiIa, U MPUEMbI KOHCTIEKTUPOBAHUS
JICKIU .

KoncnektupoBanue €KUM BEIETCS B CHEUUAIBHO OTBEACHHOW JIA 3TOrO TETPaiu, KaKIbIi
JUCT KOTOpPOH [OJDKEH WMETh TM0Js, Ha KOTOPBHIX JENAI0TCS TOMETKH U3 PEKOMEHIOBAaHHOM
JTUTEpaTyphl, JOMOIHIIONINE MaTepHUall MPOCIYIIaHHOW JICKIIUH, a TaKXe MOJYCPKUBAIOIINAE 0COOYIO
BKHOCTD T€X WJIM UHBIX TEOPETUUCCKUX MTOJIOKCHHI.

[lenecooOpa3Ho 3amucChIBaTh TEMY W IUIAH JICKIHH, PEKOMEHAYEMYIO JINTEpaTypy K TeMe.
3anucu pas3fesioB JICKIUU JOJDKHBI MMETh 3aroJIOBKH, II0J3aroJIOBKH, KpacHble CTpoku. Jlis
BBIJICJICHUST PA3/ICJIOB, BBIBOJIOB, OMPEICICHUN, OCHOBHBIX HICH MOYKHO HCIIOJIH30BATh IIBETHHIC
KapaHjamu 1 GJIoMacTepsl.

Ha3BanHbple B JIEKIIMM CCHUIKM Ha TMEPBOMCTOYHMKH HANO MOMETHUTHh Ha MOJSAX, YTOOBI MpHU
CaMOCTOSITEIPHOW pabdoTe HAWTH M BHUcaTh UX. KaXaoMmy CTyIeHTYy HEOOXOIMMO BBIpaOOTaTh U
WCIIOJIb30BaTh JIOMYCTUMBIE COKpAICHHUsI HanboJiee pacpoCTPaHEHHBIX TEPMUHOB U TIOHSTHH.

Memoouueckue pekomenoayuu no no020mosKe K NPAKMUYeCKUM 3AHAMUAM

[IpakTHueckue 3aHATUS — COCTaBHAs 4acTh Y4eOHOIo Ipoliecca, MPOXOIsIIue MNPy aKTUBHOM
y4acTuu CTyAEHTOB. OHHM CIOCOOCTBYIOT YIiIyOJI€HHOMY H3YYEHHIO HamOoJjiee CIOKHBIX Ipobiem
HAyKHd M CIIY)KaT OCHOBHOH ()OpMOI TOABENEHHSI UTOTOB CAMOCTOSITEILHONH pabOThl 00ydJaIOMIMXCSl.
[lenpto mpakTUYECKUX 3aHIATHM SBISETCA YIIyOJeHHE M 3aKpeIJICeHHE TEOPETUUYECKHX 3HaHUM,
MOJIy4CHHBIX OOYyJaroIMMUCS Ha JIKIHMSIX M B IMPOIECCEe CaMOCTOATENBHOTO H3YUeHHs Y4eOHOTO
MaTtepuaia, a, Clie0BaTelbHO, (OPMUPOBAHUE Y HUX ONPEICIEHHBIX YMEHUN U HABBIKOB.

B X04€ IIOATOTOBKM K 3aHATUAM HGO6XOI[I/IMO MpoOYnUTaTh KOHCIICKT JICKIMHU, H3YYHUTH
OCHOBHYIO JIUTEPATypy, O3HAKOMHTBHCA C JIONOJHUTEIBbHOW JIMTEPATYPOM, BBIIIOJHUTH BBbIJIAHHBIE
npernoaaBaTcjieM IPaKTHUYCCKHUE 3alaHUA. HpI/I 9TOM Y4YE€CTb PCKOMCHIAAIWMKW MPCIoJgaBaTCIidA H
TpeboBaHus nporpammbl. JlopabaTbiBaTh CBOM KOHCIEKT JIEKIIMH, Jieas B HEM COOTBETCTBYIOIIUE
3aITUCH U3 JTUTEPATYPHI.

KenarenpHo IIpru IMOATOTOBKEC K IPAKTHUYCCKUM 3aHATHUAM II0 JUCHUINIIMHC OJHOBPEMCECHHO
HCII0JIb30BATh HECKOJIBKO HCTOYHHUKOB, PACKPBIBAIOIIUX 3aJaHHBIC BOIIPOCHI.

Ha mpakTudeckux 3aHATHAX 0OydJaromIuecs ydaTcs TPaMOTHO H3JaraTh MPOOJIEMBI, CBOOOIHO
BBICKA3bIBATb CBOW MBICIIM M CYXXIACHHA, paCCMaTpuBAIlOT CUTyalllH, CHOCO6CTBy1-OHII/I€ Pa3BUTHUIO
npo¢ecCHOHATBHON KOMIETEHTHOCTH.

Memoouueckue peKkomeHOauuu NO OP2AHU3AUUU CAMOCHOAMEIbHOU PAdoml
CamocrosaTenbHas paboTa 0OyYaroOmMXcsi — CIOco0 aKTHBHOTO, IIEJICHAIPABICHHOTO
MPUOOPETEHNs CTYACHTOM HOBBIX JUIsl HEro 3HAHWM W yMEHHUH 03 HEMOCPEACTBEHHOTO ydacTus B
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3TOM Ipoliecce npenogasareneii. [loBblieHre PO caMOCTOSTENbHON paboThl 00ydaromMXcsl IpU
MIPOBEJICHUH PA3JINYHBIX BUJIOB YUEOHBIX 3aHITHH MTPeIoIaraer:

- ONTUMHU3ALUIO METOJOB OOYy4YeHMs, BHEJAPEHHE B y4EOHBIH IPOILIECC HOBBIX TEXHOJIOTHMM
oOyueHusi, TMOBBIAIIUX MPOU3BOJUTENBHOCTh TpyJAa MPEnojaaBaress, aKTUBHOE HCIOJIb30BaHHUE
MH(OPMALIMOHHBIX TEXHOJOTUH, TMO3BOJSAIOLMX OOydammeMycss B yA0OHOE /s HEro BpeMms
ocBauBaTh Y4eOHBIN MaTepHal;

- IIUPOKOE BHEAPEHNE KOMIIbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

- COBEPILUEHCTBOBAHNE METOJMKU IPOBEACHUS IPAKTUK U HAYYHO-UCCIIEOBATENbCKON pabOThI
oOyuarouuxcs, IMOCKOJbKY HMMEHHO 3TH BHJbI Y4eOHOHl paboThl B NEPBYIO OUYEpeab TOTOBST
oOyuarouuxcs K CaMOCTOSITEIbHOMY BBINOJTHEHHIO TPOGECCHOHANBHBIX 33/1a4;

- MOJIEPHM3AIMIO CHUCTEMBbl KypCOBOTO M IUIUIOMHOIO MPOEKTUPOBAHUS, KOTOpas JOJIKHA
MOBBILIATH POJIb CTYJEHTa B IOJ00pE MaTepuaa, oMcKe MyTel peneHus 3aaay.

CamocTtosTrenbHas paboTa MPUBOAUT CTYJCHTA K MOJYYECHUIO HOBBIX 3HaHUHU, YIIOPSIOUEHUIO U
yrayOJIeHUI0 UMEIOIIUXCS 3HaHUN, (POPMHUPOBAHUIO y HEro Mpo(eccroHaIbHBIX HAaBBIKOB U YMEHUH.
CamocrosTenbHas padoTa BBITIONHSIET sl QYHKINNA: Pa3BUBAIOIIYIO; HHPOPMAIIMOHHO-00yUaIOIYI0;
OPUEHTUPYIOIIYIO U CTUMYIHPYIOIIYIO; BOCIUTHIBAIOIIYIO; UCCIIE0BATENbCKYIO.

B pamkax kypca BBINOJIHSIIOTCS CJIEAYIOUINE BUAbl CAMOCTOSITEILHOM paOOThI:

1) mpopaboTka yueOHOro MmaTepuaia (1o KOHCIEeKTaM, y4eOHON U Hay4HOU JIUTeparype);

2) BBINIOJIHEHUE PA3HOYPOBHEBBIX 3aJ1ay U 3aJJaHMUIf;

3) paboTa ¢ TecTaMu U BOIIPOCAMH JIJIsi CAMOIIPOBEPKH;

4) BBIMOJTHEHNE UTOTOBOM KOHTPOJIBHOM PabOTHI.

CryneHTaM pEKOMEHIYETCsl ¢ CaMOro Haydaja OCBOEHHs Kypca paboTaTh C JMUTEpaTypod u
npeaaraéMbIMH 331aHUSIMU B (hOpME MOJATOTOBKU K OYEpEAHOMY ayIuTOpHOMY 3aHsATuI0. [Ipu sTom
aKTyaJIM3UPYIOTCS MMEIOLUECs 3HAHUS, a TakkKe co3daercs 0as3a JUisi yCBOGHMsI HOBOIO MaTepuala,
BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT IOJIy4aeT B ayIUTOPUU.

Heobxo1uMo OTMETUTH, YTO HEKOTOpbIE 3a/JaHUs AJIS CAMOCTOSITENIBHOM paboThl MO Kypcy
UMEIOT ompefeneHHylo crneunduky. Ilpu ocBoeHMH Kypca CTYIEHT MOXET I0JIb30BaThCs
O0uOnIMOTEeKOM By3a, KOTOpas B IOJHOM Mepe oOecreueHa COOTBETCTBYIOIIEH JUTEpaTypoOil.
3HAUUTENbHYIO TOMOLIb B IOATOTOBKE K OYEpPEJIHOMY 3aHATHIO MOXET OKa3aTb HMEIOUIUICS B
y4e0HO-METOAMYECKOM KOMILJIEKCE KPaTKUil KOHCIEKT JeKIuil. OH ke MOKET UCIOJIb30BaThCs U IS
3aKpEIJICHHs MOJIYYEHHOI0 B ayIMTOPUN MaTepuana.

CamocTtosTenbHas paboTa CTYAEHTOB MpPEIlyCMOTpEHa Y4YeOHBIM IUJIAHOM U BBIIOJHSETCS B
00s3aTeNIbHOM TOpsAKe. 3a/aHusl MPEAJIOKEHbl M0 KaXKIOW HM3ydaeMOW TeMe€ M MOTYT TOTOBHUTBHCS
MHIUBUAYAIbHO UM B rpymnmne. [1o Heo0X0AUMOCTH CTYAEHT MOXeT o0palarbes 3a KOHCYJIbTaluen K
npernojaBaTento. BolnosiHeHne 3aaHuii KOHTPOIUPYETCS U OLIEHUBAETCS MpernojaBaTeieM.

JUjis yCcTIenIHOTO CaMOCTOSITENIbHOTO M3YYeHMsI MaTepuaa CeroJHsl UCIOJb3YIOTCS pa3inyHbIe
cpeacTBa OO0y4deHMsI, Cpelud KOTOPbIX 0CO00€ MECTO 3aHMMAalT HH(POPMAIMOHHBIE TEXHOJIOTMH
Pa3HOTO YpPOBHS U HAIPaBJIEHHOCTH: AJIEKTPOHHbIE YYEOHHUKH U KypChl JIEKIHM, 0a3bl TECTOBBIX
3aJaHUil M 3a7ad. OJEKTPOHHBIM y4eOHMK TPEACTaBiIsIeT CcOo00M MporpaMMHOE CpPEICTBO,
MIO3BOJISIIOIIEE TIPEICTaBUTh JUIsl H3YUYEHUs TEOPETUUECKUN MaTepuai, OpraHu30BaTh alpoOHpoBaHueE,
TPEHa)X M CaMOCTOSITEJIbHYI0 TBOPUYECKYI0 paboTy, MOMOTraolllee CTyAEHTaM WU IPenoiaBaTeito
OLICHUTh YPOBEHb 3HAHUW B OIpPENEICHHOM TEeMaTuKe, a TakXKe CcoJepraliee HeoO0XO0AUMYIO
CIIPaBOYHYIO HMH(POpPMANHIO. DJIEKTPOHHBIM y4€OHHK MOXKET HWHTETPHpPOBATH B ceOe BO3MOXKHOCTH
pa3IMYHbIX I€IarorHYecKUX MPOTrpaMMHBIX CPEICTB: OOy4alolmMX Mporpamm, CIpPaBOYHUKOB,
yueOHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOLIUX IPOIPAMM.

JUis ycnemHoW OpraHu3alid CaMOCTOSITENIbHOM paboThl BCE AaKTHUBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble 00pa3oBaTeNbHbIE PECYpChl B ceTH MHTepHeT: cuCTeMbl TECTUPOBAHUS MO Pa3IU4YHbIM
o0nacTsiM, BHUpPTyaJbHBIE JIEKIIMM, JAOOpPATOpPUM, MPU OSTOM IOJIH30BATENIO JOCTATOYHO HMETh
KOMITIBIOTEp M HOJKII0YeHHe K VHTepHeTy [uid TOro, 4ToObl CBSA3AaThbCs C MPENojaBaTesieM, peuiaTh
BBIUMCIUTENIbHbIE 3aJaud M [ojdydaTh 3HaHusA. Mcrmosib3oBaHue ceTedl  yCWIMBAaeT pOJib
CaMOCTOSITENIbHON pabOThl CTYAEHTa U MO3BOJISET KapJUHAJIbHBIM 00pa30oM H3MEHUTb METOAMKY
IIpernojaBaHusl.

CTyzneHT MOKEeT MoJIydyaTh BCE 3a/1aHUs U METOJIMYECKHE YKa3aHUs Yepe3 CepBep, YTO JaeT eMy
BO3MOXHOCTb NPUBECTH B COOTBETCTBUE JIMUHBIE BO3MOKHOCTH C HEOOXOTUMBIMU JIJISl BBITIOJIHEHUS
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pabot TpynozarparamMu. CTYIEHT MMEET BO3MOXHOCTH BBINOJHATH pabOTy JoMa WM B ayIUTOPHUHU.
bonpmoe BocnuTarenbHoe M 00pa30BaTENbHOE 3HAUYEHUE B CAaMOCTOSATEIBHOM Y4YEOHOM Tpyze
CTYIEHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YKJIa€T U MOJIEP)KUBACT BHUMAHUE U MHTEpPEC,
MOBBIIIAET AKTUBHOCTh MaMATU U MBIIUIEHUS, MO3BOJISIET CTYACHTY CBOEBPEMEHHO OOHApYKUTh U
YCTPaHUTh JOIMYUIEHHbIE OIIMOKH M HEIOCTaTKH, OOBEKTUBHO OIPEAEIUTh YPOBEHb CBOUX 3HAHUH,
IpakTH4YecKux ymeHuil. Camoe JOCTYMHO€ M HPOCTOE CPEJCTBO CAMOKOHTPOJS C NPUMEHEHHEM
MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN — 3TO PsAJl TECTOB «on-line», KOTOpbIe MO3BOJISIOT
B pEXHUME pPEaJbHOTO BPEMEHM OIPENEIUTh CBOM YpOBEHb BIIAJICHUS IMPEIMETHBIM MaTepualioM,
BBISIBUTH CBOM OIIMOKH U MOJYYUTh PEKOMEHAINH 110 CAMOCOBEPLIEHCTBOBAHMUIO.

Memoouueckue pekomenoayuu no padome ¢ aumepamypou

Bcro nuteparypy MOXXHO pa3ienuTh Ha YYeOHHMKH W y4deOHBIE TOCOOHWS, OpPUTHMHAIBLHBIC
Hay4yHble MOHOTpa(MuecKue HWCTOYHUKH, HaydHble MyONMKalMu B Hepuoanyeckoil meyatu. U3 Hux
MOXXHO BBLCIUTH JINTEPATYpPy OCHOBHYIO (PEKOMEHIYEMYI0), JOIMOJIHUTEIbHYIO U JHUTEpPATypy IS
yIayOJI€HHOTO N3YYEHUs JUCIUILIUHBI.

W3ydyeHue AUCUUIUIMHBI CIEAYyeT HAUMHATh C y4eOHMKa, MOCKOJbKY YYE€OHHMK — ATO KHUTa, B
KOTOpPOIl HM3JI0’KEHbl OCHOBBI HAayYHBIX 3HAHUN IO ONPEIECIIEHHOMY IPEAMETY B COOTBETCTBUH C
LEeISIMU U 3a/1a4aMH 00y4eHHMsI, yCTaHOBJIEHHBIMU ITPOrPaMMOii.

[Ipu pabGote ¢ uTeparypoil HEOOXOIMMO YUUTHIBATh, YTO UMEIOTCSI Pa3IMyYHbIe BU/bl YTECHUS,
U Kbl U3 HUX UCIIOJIb3YETCS Ha OIPENIEICHHBIX ATallax OCBOEHUS MaTepuasa.

IIpeosapumenbroe UTE€HUE HANpPABICHO Ha BBISBICHHUE B TEKCT€ HE3HAKOMBIX TEPMHUHOB U
MIOMCK MX 3HAUYEHHUs B CIIPABOYHOH JMTepaType. B 4acTHOCTH, MpU YTEHUU YKa3aHHOM JIUTEpPaTyphl
HE00X0IMMO NMOAPOOHENITNM 00pa30M aHAIU3UPOBAThH OHATHUS.

Ck603HOe umeHue TpeANoaraeT MpPOYTEHHWE MaTepuaja OT Hayana 70 KoHia. CKBO3HOE
YTEHHUE JUTEpPaTypbl U3 IPUBEIEHHOTO CIMCKAa JAaeT BO3MOXKHOCTh CTYIEHTY C(hOPMUPOBATH CBOJ
OCHOBHBIX NOHATUN U3 N3y4aeMoi 00JacTi U CBOOOJHO Bia/I€Th UMH.

Buvibopounoe — Ha000pOT, UMEET 11ETIBI0 TIOUCK U OTOOP Marepuaia. B paMkax qaHHOTO Kypca
BBIOOPOYHOE UTEHHE, KaK CIOCO0 OCBOEHHMS COJIEpXaHUS Kypca, JODKHO HCIOJIb30BAThCA IPHU
MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM IO COOTBETCTBYIOIIKUM pa3fieliaM.

Ananumuyeckoe umeHue — OTO KPUTHYECKHH pa30op TEKCTa C MOCIEIYIOIUM €ro
KOHCIIeKTHpoBaHueM. OCBOEHHE yKa3aHHBIX MOHATHI OyneT Hambosee 3¢p(GEeKTUBHBIM B TOM ciydae,
€ClIi TpPU YTEHUM TEKCTOB CTYIEHT OyAeT 3agaBaTh K J3TUM TEKCTaM BOMPOCHL. YacTh M3 3THX
BorpocoB copmynupoBana B ®OC B mepeuHe BompocoB s cobecemoBanms. [lepedeHp 3THX
BOIIPOCOB OTPAaHUYEH, IOATOMY BaXXHO HE TOJILKO COJEpXKaHHE BOIIPOCOB, HO caM MPHUHIIUII OCBOEHUS
JUTEPATyphl C TOMOIIBIO BOIPOCOB K TEKCTaM.

Lenbto uzyuaroueco uTeHUs SBIAETCS TIIyOOKOE U BCECTOPOHHEE IOHHMaHUE Y4eOHOM
uHpopmauuu. ECTb HECKOIBKO MPUEMOB M3yJarOIIero YTEHUS:

- YTEHHE M0 AIrOPUTMY IperonaraeT pazouenue nHpopMauu Ha OJIOKHU: Ha3BaHUE, aBTOP,
UCTOYHUK, OCHOBHasl uJes TeKCTa, (PaKTUYECKUH MaTepuall, aHajlu3 TEKCTa IYTeM COMOCTaBJICHMUS
MMEIOLIUXCS TOUYEK 3PEHHUsS [0 pacCMaTpUBAEMbIM BOIIPOCaM, HOBHU3HA;

- TpUEM TIOCTAaHOBKHM BOIPOCOB K TEKCTY HUMEET CIEAYIOIUNA alropuTM: MEIJIEHHO
[IPOYUTATh TEKCT, CTapasiChb MOHATH CMBICI H3JI0KEHHOIO; BBIACIUTH KIIOYEBBIE CJIOBA B TEKCTE;
MIOCTapaThCs MOHATH OCHOBHBIE UJIEH, MOATEKCT U 00Ul 3aMbICEN aBTOpa.

- NpUEM TECTUPOBAHHUS 3aKIIIOYAeTCsl B (OPMYIUPOBAHUU TE3UCOB B BHJIE IOJIOKEHUH,
YTBEPKICHH, BBIBOJIOB.

Mo>xHO 100aBUTH U UHBIE IPUEMBIL: IPUEM peeprupOBaHHUs, IPUEM KOMMEHTHPOBAHUS.

BaxxHoii cocraBisitonieil J1000ro coMIHOTO HAYYHOTO U3JIaHUS SIBJSIETCS CIIUCOK JIUTEPATyphI,
Ha KOTOPYIO cchuiaeTcsi aBTop. [IpM BO3ZHHMKHOBEHHWH WMHTEpeca K KaKOH-TO O0OCY)XTaeMOW B TEKCTE
npoOseMe Bcerya ecTb BO3MOXKHOCTh OOpPAaTUThCA K CIIMCKY OTHOCAIIEHCS K Hell uTepaTypbl. B aTom
cirydae Bcsl mpoOsiema Kak Obl pa30MBaeTCs HAa COCTABJISIONIAE YACTH, KaXKIas U3 KOTOPBIX MOXKET
U3y4aTbCs OTIENbHO OT Apyrux. IIpy 3TOM BaXHO HE TepsATh U3 BHUJA OOLIMN KOHTEKCT M HE
MOTPYXKaThCsl YpE3MEPHO B JIETAIIU, [IOTOMY UYTO TAKMM 00pa30M MOKHO HE YBHAETh [JIaBHOTO.

[ToaroToBka K 3K3aMeHy U 3a4eTy JAOJDKHA MPOBOAUTHCS HAa OCHOBE JIEKLIMOHHOIO MaTepuala,
MaTepuasa MpaKTUYEeCKUX 3aHITHH ¢ 0043aTeNbHBIM OOpallleHneM K OCHOBHBIM y4eOHUKaM IO KypCy.
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OTO NO3BOJUT HCKIIOYUTH OIIMOKA B HOHUMaHHU marcpuaia, 00JIErYUT €ro OCMBICJICHUC,
MMPOKOMMCHTUPYECT MaTCpral MHOTOYMUCIICHHBIMU ITPUMEPAMU.

Memoouueckue pekomenoayuu 01a n0020MOBKU K IK3AMEHY:

Dk3ameH siBisieTcs: GOpMOI UTOrOBOTO KOHTPOJISI 3HAHUM M YMEHHM, 00yJaromuxcs 1o JaHHOI
IMCUUIUIAHE, TIOJMYYCHHBIX Ha JICKIHSIX, MPAKTUYECKUX 3aHATHSAX M B TPOIECCE CAMOCTOSTEIHHOM
paboTel. OCHOBO ISl OTIPECTICHUS OIEHKH CIIY’)KUT YPOBEHb YCBOCHHS OOYJarOIIMMUCS MaTepHuaa,
MPEAYCMOTPEHHOTO JaHHOU paboueit mporpammoit. K sk3ameHy qomycKaroTCs CTYACHTHI, HaOpaBIue
36 u 6o7nee OAJIOB 1O UTOTAM TEKYILETO W MPOMEKYTOYHOTO KOHTpoJist. Ha 3x3amMeHe CTyieHT MOXKeT
Habpath oT 15 1o 30 Ganios.

B nepuon moArotoBkM K 9K3aMeHy oOydaroliuecs BHOBb OOpamiaioTcss K ydeOHo-
METOMYECKOMY MaTepUally U 3aKpPETUISIOT IPOMEKYTOUHBIC 3HAHUSL.

[ToaroroBka 0Oy4aromerocs K 3k3aMeHy BKJIIOUaeT TPH dTarna:

— caMmocTosTeNbHas paboTa B TEUEHUE CEMECTPA;

—  HENOCPEJICTBEHHAs MOJATrOTOBKA B JIHH, IPEANISCTBYIONINE K3aMEHY 110 TeMaM Kypca;

— MOATOTOBKA K OTBETY Ha IK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipy moOAroTOBKE K dK3aMEHY OOYYaromUMCs IEeIecOO0pa3HO HCIOJIb30BaTh MaTepHalIbl
JEeKIHUH,  y4eOHO-METOJANYECKHE  KOMIUICKCH, HOpPMATHBHBIE  JIOKYyMEHTHI, OCHOBHYIO H
JOTIOJTHUTEIIBHYIO JINTEPATYPY.

Ha »5k3ameH BbIHOCUTCS MaTepual B oObeMe, MpeayCMOTPEHHOM paloueill mnporpamMmoin
yueOHOM TMCHUILIMHBI 32 ceMeCTp. DK3aMeH MIPOBOAUTCS B MMCbMEHHOMN / yCTHOH opMme.

[Ipu npoBeneHuMH »HK3aM€Ha B MHUCBMEHHOM (ycTHOH) Qopme, Bexyuili mnpernoaaBareib
COCTaBJISIET JK3aMECHALIMOHHBIE OWMJIETH, KOTOpBIE BKIIOYAIOT B CeOs: TECTOBBIC 3aJaHUs;
TEOpPETHUYECKHUE 3a/IaHU; 33/1a4H WU CUTyalni. GopMymHpOBKa TEOPETHUECKUX 3a/IaHHsI COBIA/IALT C
(bopMYITHPOBKOW TIepedHsl SK3aMEHAIIMOHHBIX BOIMPOCOB, JAOBEACHHBIX J0O CBEICHHS OOYYaIOIIMXCS
HaKaHyHE 9K3aMeHaIMOHHOM ceccun. CoiepykaHie BOIPOCOB OJTHOTO OHMJIETa OTHOCHUTCS K PA3IMIHBIM
paszenaM MmporpaMMbl € TeM, 4TOOBI 00JIee ITOJTHO 0XBATUTh MaTepral y4eOHOM TUCIIUILIIHHEI.

B aymutopum, e TpOBOOUTCS YCTHBIA DK3aMEH, NOJDKHO OJIHOBPEMEHHO HAXOJIUThCS HE
0oJiee IIecTH CTYICHTOB Ha OJTHOTO MpEIoIaBaTelsi, IPUHIMAOIIEro 3k3amMeH. Ha moarotoBky oTBera
Ha OuseT Ha sk3ameHe oTBoauTcs 40 MUHYT.

[pu mpoBeneHNy MMCBEMEHHOTO SK3aMeHa Ha paboTy OTBOMTHCS 60 MUHYT.

Pe3ynbrar ycTHOrO (MMChbMEHHOT0) SK3aMEHA BbIPaXKaeTCsl OLICHKAMMU:

Ouenxa «omauunon—om 91 oo 100 6an106 — TeOpeTUIECKOE COZICPIKAHNUE KYPCa OCBOCHO TIOJTHOCTBIO,
6e3 1po0esIoB, HEOOXOMMBbIE PAKTYECKIE HaBbIKU paboThI C OCBOEHHBIM MaTteprasioM chopMupoBaHbl. Bee
TPETYCMOTPEHHbIE TPOrpaMMOii 00ydeHus! ydeOHbIE 3a/1aHHs BHITIOIHEHBL, KAYECTBO X BBIIOIHEHHSI OLIEHEHO
4y CIIoM OaslioB, ONM3KUM K MakcuManbHOMY. Ha sK3aMeHe CTy/ieHT IEeMOHCTpUpYeET TITyOOKHE 3HaHUST
TPETYCMOTPEHHOT0 IPOrPaMMOi MaTeprasia, yMEeT YETKO, JAKOHMYHO 1 JIOTHYECKH TOCIIEIOBATEIbHO OTBEYATh
Ha [IOCTaBJIEHHbIE BOIIPOCHL

Ouenka «xopouto» — om 81 0o 90 b6ann0e6 — TeopeTdeckoe CofiepKaHrue Kypca 0CBOSHO, HEOOXOTMMbIE
MPAKTUYIECKUE HABBIKU pa0OThI C(hOPMUPOBAHBI, BHINOIHEHHBIE YIEOHBIE 3a/TAHUS COJICPKAT HE3HAUUTEITHHBIC
ormoku. Ha sx3ameHe CTyIeHT AeMOHCTPHPYET TBEP/IOE 3HAHHSI OCHOBHOTO (IIPOTPaMMHOTI0) Mareprasa, yMeeT
YEeTKO, IPaMOTHO, O€3 CYIIIECTBEHHBIX HETOUYHOCTEHN OTBEYATh Ha IIOCTABJIEHHBIE BOIPOCHL.

Ouyenka «yooenemeopumenvhoy — om 61 0o 80 6annoe — TeopeTUUECKOE COIEPKAHUE Kypca
OCBOEHO HE TIOJHOCTHIO, HEOOXOMMBIE MPAKTUYECKUE HABBIKH PabOTHI CHOPMHPOBAHBI YaCTHYHO,
BBITIOJTHEHHBIE y4eOHBIC 3aJaHus COJepKaT Tpyoble omuOku. Ha sk3aMeHe CTyIeHT JeMOHCTPUpPYET
3HaHUE TOJIBKO OCHOBHOTO MaTepHaja, OTBETHI COJEP)KAaT HETOYHOCTH, C1ad0 apryMeHTHpPOBAHEI,
HapyIIeHa MMOCIIeA0BaTEIbHOCTh H3JI0KEHUS MaTepraa

Ouyenka «Heyoosiemeopumenvuo» — om 36 0o 60 6anioe — TECOPETUUECKOE COICP)KAHHE
Kypca He OCBOCHO, HEOOXOMMbIE PAKTUIECKHE HABBIKA PAOOTHI HE COPMHUPOBAHBI, BHIITOJIHEHHEIE
yueOHbIe 3aJaHdsi COJepXkarT TpyOble OIIMOKH, IONMOJHHUTEIbHAs CaMOCTOSITeNbHAas paboTa Haj
MaTepHalloOM Kypca He IMPHBEICT K CYHNIECTBEHHOMY ITOBBIIICHHIO KAueCTBa BBIMIOJHEHHUS Y4EOHBIX
3amaHnid. Ha »K3aMeHe CTYAEeHT JAEMOHCTPHPYET HE3HaHHE 3HAYUTEIbHON YacTh MPOrpPaMMHOIO
MaTepualia, CyIIeCTBEHHbIE OIIMOKM B OTBETaxX Ha BOMPOCH, HEYMEHHE OpPHUEHTUPOBATHCS B
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MaTcCpurajc, HC3HaAHNEC OCHOBHBIX MOHATHH JAUCHUITIIIUHBI.

Kypcoeoe npoekmupoeanue ne npeaycCMOTPEHO.

7.9. IlporpaMmHoOe o0ecnieyeHue COBpeMEeHHbIX HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTHH

OnekTpoHHass OWOMMOTEKa W DJEKTpoHHAs WHGOPMAIIMOHHO-00pa3oBaTelbHas —Ccpeaa
o0ecrieuynBaeT BO3MOYKHOCTb JIOCTYIIa 00YJaroUIerocst U3 000 TOYKH, B KOTOPOH MMeEeTCsl TOCTYI K
cetu «MHTEpHET?. IMeeTcss HE0OX0TUMBII KOMIUICKT JIMIICH3MOHHOTO MTPOrPAMMHOTO 00€CTICUCHUS.

JIUYEH3UOHHOE NPOSPAMMHOe obecneyenue:

- TIpOrpaMMHOE OOecTieueHre CpeacTB aHTuBHpycHOU 3ammuTel Kaspersky Endpoint Security
g 6usneca - Crangaptaeiii Russian Edition. 1000-1500 Node 1 year Educational Renewal License
(KL4863RAVFQ);

- mporpammHoe obOecnieuenue ais pabotel ¢ PDF-noxymentamu. ABBYY FineReader 15
Business.

- IporpaMMHoe obecrieueHue ist paboTsl ¢ JokymeHtamu ¢opmarta PDF Acrobat Pro DC for
teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education Named License
65297997BB01A12

- opucHoe mporpammuoe obecnieuenne MoOduc CranaapTHBIN

€680000HO pacnpocmpansiemvle NPOSPaAMMbL:
- Web Browser — Firefox;

- AcademicMarthCADLicense - wmareMaThyeckoe TMpOTPaMMHOE OOECIeUYeHHe, KOTOpoe
IMMO3BOJIACT BBINNOJIHATH, aHAJIU3UPOBATDH BayKHEHUIIINE HWHXXCHCPHBIC paCyYCThl U oOMeHHuBaTHCS MU,

- 7zip - mporpamm IS CXKAaTHs U PACIIaKOBKU (DaiJIoB;
— AdobeReader— nporpamma jist urenus PDF ¢aiinos;

- DjvuReader — mpuiioxkenust [uisi pacno3HaBaHUs, KOHBEHTHpPOBaHUS U paboTel ¢ Djvu
(aiinamu.

8. MaTepuajibHO-TeXHUYECKOE oDecriedeHne TUCIUNINHBI

8.1. TpeGoBaHusi kK MaTepHaIbHO-TEXHHYECKOMY 00ecreyeHnI0

Jlia peanuzanuu pabodel MporpaMMbl TUCHUIUIMHBI UMEIOTCS ClieUaibHbIe TIOMEIICHUS JUIs
IIPOBEACHUS 3aHATUN JIEKIIMOHHOIO M IIPAKTHUYECKOTO0 THUIA, TPYIIOBBIX W HWHIWBUAYaJIbHBIX
KOHCYJIbTAIlUM, TEKYLIErO0 KOHTPOJS W IPOMEXKYTOYHOM aTTeCTallud, a TaKKe IOMEIICHMS I
CaMOCTOSITENIbHOM PAa0OTHl M MOMEMIEHUs JUIsl XpPaHEHHUS M NPO(UIAKTHYECKOTO OOCITy>KUBAHUS
obopynoBanusa. CrenuanbHble MOMEIICHHUS] YKOMIUIEKTOBAHbI CIEUAIU3UPOBAHHON MeOenplo u
TEXHUYECKUMHU CpEICTBAa OOYy4YEeHMs, CIAyXallUMHM JUId [peacTaBieHus HHGopMauuud O0bIION
ayIUTOPUHU.

MarepuanbHO-TeXHUYECKOE —obecriedeHue: JocTyn K  (QoHgaM  yuyeOHbIX  IMOCOOUH,
O6uOIMoTeYHbIM (POHAAM C NEPUOAMYECKMMHU M3/IaHUSMU 1O COOTBETCTBYIOIIMM TeMaM, HaJudue
KOMITIBIOTEPOB, MOAKIIOUEHHBIX K ceTu «VHTepHEeT» W OCHAILEHHBIX CPEICTBAMU MeEAHANpe3eHTaAUI
(MenMakoOMMYyHUKAIIHH).

UreHue neKuuil NpOBOIUTCS B ayJUTOPUH, 00ECIIEYEHHOW MYJIbTUMEAUNMHBIMU CPEJCTBAMU
(mpe3eHTalMOHHAS JIEKLIMOHHASI YacTh JAOCTyHa BceM). [IpakTuueckue u 1abopaTtopHble 3aHATHS
IIPOBOJISITCS B AyAUTOPHUH, OCHAILIEHHOW HHTEPAKTUBHOM U OOBIYHOM TOCKOM.

[Ipn mnpoBeneHUH 3aHATUN JIEKIMOHHOTO THUIA MPAKTUYECKUX (CEMHHAPCKUX) 3aHSITUH
HCIIOJIb3YIOTCSA

JIUYEH3UOHHOE NPOSPAMMHOe obecneyenue:
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- TIpOrpaMMHOE OOecrieueHrne CcpeacTB aHTuBHpycHOU 3ammTel Kaspersky Endpoint Security
g 6usneca - Crangaptaeiii Russian Edition. 1000-1500 Node 1 year Educational Renewal License
(KL4863RAVFQ);

- mporpammHoe obOecnieuenue ansi pabotsl ¢ PDF-noxymentamu. ABBYY FineReader 15
Business.

- porpaMMHoe obecrieueHue uist padboTsl ¢ JokymeHtamu ¢opmata PDF Acrobat Pro DC for
teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education Named License
65297997BB01A12

- o(ucHoe nporpammuoe obecnieuenue MoitOduc CtanaapTHbIM

€60000HO pacnpocmpansemvie npocpammbl.
- Web Browser — Firefox;
— AcademicMarthCADLicense - wmareMaTuueckoe MpOTpaMMHOE OOeCledYeHne, KOTOpoe
MO3BOJISIET BHITIOHATH, AHATM3UPOBATh BKHEHIIINE HHKEHEPHBIE pAacueThl 1 OOMEHUBATHCS UMU;
- 7zip - mporpamMm JUIsl CKaTUsl U pacllakoBKU (Daiisios;
AdobeReader— nporpamma s urenust PDF ¢aiinos;
- DjvuReader — mnpuiiokenust [uUisi pacrno3HaBaHUs, KOHBEHTHpPOBaHUS U paboTel ¢ Djvu
¢aitnamu;

8.2 Oco0enHoOCTH peajiM3aluy AUCUMUIIIMHBI VI HHBAJIUI0B M JIHUI ¢ OTPAaHUYEHHbIMU
BO3MOKHOCTSIMH 3710POBbSI

Jljis CTYI€HTOB € OIpaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS CO3/JaHbl ClIEUaIbHbIE YCIOBUS
JUId TOJlydeHHs: 0o0pa3oBaHusA. B 1LensXx MOCTYmHOCTM NOJY4YeHHs] BbICHIEr0 OOpa3oBaHUS IIO
o0pa3oBaTelIbHBIM MporpaMMmaM MHBAJIUIAMH U JIUIIAMH C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/10POBbS
YHUBEPCUTETOM 00ECIeunBaeTCs:

1) anbrepHaTUBHAS BepcHs OPUITHATBHOTO caiiTa B ceTH «MHTepHeT 1715 cl1aboBUIAIINX;

2) uisl UHBAJIUOB C HApYLIEHUSIMU 3peHus (ciaboBUIAIINE, CIETIbIE)

- TMpPHUCYTCTBHE aCCHCTEHTa, OKa3blBalollero oOyyarouemMycs HeoOX0IuMYyl0 MOMOLUIb,
NyOIMpoBaHUE BCIyX CIPABOYHOM MH(OPMALIMU O pACHUCAHUM Y4EOHBIX 3aHATUHN; HAIUYUE CPEACTB
JUIsl YCUJIEHWSI OCTATOYHOTO 3pEHHS, OpailjIeBCKOM KOMIBIOTEPHOW TEXHUKH, BUIACOYBEIUUHTEIICH,
IpOrpaMM HEBU3yaJIbHOTO JOCTyNa K HH(GOpMalWU, MNPOrpaMM-CHHTE3aTOPOB peYd U APYTrux
TEXHUYECKUX CPEJCTB IIpHUeMa-niepeau yueOHoM HHpopMaIMy B TOCTYIHBIX (GopMax JJisi CTYJEHTOB
C HapyILLEHUSIMU 3PEHHUS;

- 331aHUS JUIsI BHITIOJIHEHUS Ha 9K3aMEHE U 3a4eTe 3aUUThIBAIOTCS aCCUCTEHTOM;

- THMCHbMEHHBIE 3aJlaHUSl BBINOJHSIOTCS Ha Oymare, HAJAUKTOBBIBAIOTCS ACCUCTEHTY
00yJaronmmcs;

3) s MHBaIMIOB W JIMI[ C OrPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBbS 10 CIYyXY
(cmabocnplmanye, riayxue):

- Ha 9K3aMEHE U 3ayeTe IPUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOIIMN CTYAEHTY HEOOXOIUMYIO
TEXHUYECKYI0 TOMOUIb C yYETOM HHAMBHUAYAJIbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHsTh pabouee
MECTO, MEPEIBUraThCsl, MPOUNUTATh U OPOPMUTH 33/1aHKE, B TOM YHCIIE 3aMIHUChIBAs 10| IUKTOBKY);

- 3K3aM€HE U 3a4eT IPOBOJAUTCS B MUCbMEHHOU hopme;

4) u1st ”HBJIMJOB U JIUI] C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI, UMEIOLIUX HAPYIICHUS
OTOPHO-ABUraTEIbHOIO ammapaTa, CO3JaHbl MaTepUAIbHO-TEXHUYECKUE YCIIOBUS oOOecreduBarolne
BO3MOXHOCTh OECHpPENSITCTBEHHOTO JIOCTyla OOYyYaloIUXCs B Yy4yeOHbIE IOMELIEHHUS, OOBEKTY
MUTaHUS, TyaJeTHbIE M JPYrHe MOMEIEHUs YHUBEPCUTETa, a TaKKe NpPeObIBAHUS B YKa3aHHBIX
MOMEILEHUAX (HaJu4ue PaCIIMPEHHBIX ABEPHBIX IPOEMOB, MOPYYHEN U APYrUX MPUCIIOCOOIEHUIN).

- THCbMEHHbBIE 3a/IaHUs BBINOJHSIOTCS HAa KOMIBIOTEPE CO  CIEHUATU3UPOBAHHBIM
MIPOrpaMMHBIM 00O€CTieYeHUEM WIIM HaJAUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTYACHTAa PK3aMEHE U 3a4eT MPOBOJUTCS B YCTHOU (popme.

OOyuaromuecs M3 4ucia JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0pPOBbSl OOECIEeUEHBI
AJIEKTPOHHBIMU 00pa30BaTeNIbHBIMU pecypcaMu B (opMax, adanTUPOBAHHBIX K OTPAHUYCHUSIM HX
310POBB.
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9. JIucr u3MeHeHMi (JOMOJIHEHUI)

B pabouyi mporpaMmy Mo IucuuIbinHe «DYyHKIMOHAIBHBIA aHAIHW3)» HAaMpaBJICHUS MOATOTOBKU

01.03.01 — Maremaruka Ha / y4eOHBIN TOJ
Ne IlepeyeHb BHOCHUMBIX
duemenT (myHkT) PII/] P . . [Mpumeyanue
n/n U3MEeHEeHU (JI0OMOJIHeHuil)

Obcyoicoena u pekomeH008ana Ha 3ace0aHul Kageopvl anreeopsl u OUdpepenyuanbHuiX YpagHeHull

[IpoTokosr Ne  oT « » 2022 .
U.o0.3a6edyrowuti kagedpot / M.C. HupoBa / « » 2022r.
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Ilpunoxcenue 1

Pacnpeodenenue 0ann106 mexyuiezo u pyoeicHo20 KOHmpos

Cymma 6a/1J10B

Ne Bua koHTpOJIs Oowmas
n/n 1-s1 Touka 2-1 TOYKa | 3-91 TOUKA
cymma

1 | HHocewenue 3anamuii 00 10 oannos 00 3 0. 00 3 0. 004 6.

2 | Tekywuii KoHmponn: 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
Omeem na 5 6onpocos om0o00l56. | om0Ooo5 |Om0Ooo5 Om0oo5

0. 0. 0.
[TonHbIi1 NpaBUIIBHBINA OTBET no 15 6amnos 50. 50. 50.
HenouHblil npaBuiIbHBINA OTBET or3 10156. | orl 1056. | or1 1056. | oT1 10 56.
OTtBet, coaepkalluii HETOYHOCTH, 06. 06. 06. 06.
OImMOKHI
Boinoanenue camocmoamensvnuix
3a0anuii (pewenue 3adau,
HanucaHnue peghepamos, 00K1a0) om000l56. | om0Oool om 0005 om 0005
0. 0. 0.

3 | Pybestcnulit KOHmpop 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE or010156. | oT01056. | 0oT01056. | or0 510 5 O.
KOJUIOKBUYM or010156. | oT01056. | 0oT01056. | or0 510 5 ©.

Hmozo cymma mexywiezo u pydesxncnozo

KOHMpONs 0o 70 6annoe 00 23 0. 00 23 0. 00 24 6.
B cayuae 3k3aMeHa
IlepBbiii Tan (0a3zoBbIi
YPOBEHb) — onenka | He meHee 36 | He meHee 12 | He meHee 12 | He Menee 12
«YJAOBJICTBOPHUTEIbHO» 0. 0. 0. 0.
Bropoii 3tanm  (nmpoaBumnyThiii | MeHee 70 0.
YPOBE€HBb) — OlI€eHKA «XOPOII0» (51-69 6.) Menee 23 6. | menee 23 0. | menee 24 6.
Tperuii 3Tan (BbICOKMH YPOBEHb)
— OLICHKA «OTJIUYHO» He meHee 70 | He meHee 23 | He MeHee 23 | He MeHee 24
0. 0. 0 0.
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Ipunooscenue 2

IlIkana ouenuganusa NAAHUPYEMBIX PE3YIbMAMO8 00yUeHus
Tekywiuii u pybescHwlii KOHmMpPOJib

OaJUIOB 11O

HU Ha OJIMH BOTIPOC.
CryneHT umeet
36-45 0aymioB
UTOTaM  TEKYIETO

pyOEeXKHOro  KOHTPOJI,
aj
HOJIHBIA OTBET TOJBKO

Ha OK3aMCHEC

Ha OJIMH BOIIPOC.

UTOram
TEKYIIEro U pyoeKHOTO
KOHTPOJIS, HA DK3aMeHe
HE JaJ TIOJHOTO OTBETa

110

0aIoB 1O HTOraM
TEKYIIEro 51
PYOEKHOTO KOHTPOJIS,
Ha  DJK3aMeHe  Jall
MOJIHBIM  OTBET HAa
OJIH BOIIPOC i
YaCTUYHO

U | (IOJHOCTHIO) OTBETHUII
Ha BTOPOIL.

Crynent umeer 46-60
0aJuIoB 1O UTOTaM
TEKYIIEro "
PYOEKHOTO KOHTPOJI,
Ha  DJK3aMeHe  Jail
MOJHBIA  OTBET  HA
OJIMH  BONPOC WA
YaCTUYHO OTBETHJI Ha
BCE€ BOTIPOCHI.

CrygeHT wuMeeT 1o
WUTOTaM TEKYIIEro |
PYOEKHOTO KOHTPOJIS
61-70  GamnoB  Ha

60 OamioB 1O
WUTOTaM TEKYIIEro u
pyOeKHOTO
KOHTPOJIA, Ha
JK3aMEHE Jan
MOJIHBIA OTBET HAa
OJMH  BOMNPOC |
YaCTUYHO
(MOJHOCTHIO)

OTBETHJI HA BTOPOM.
Crynent umeer 61
—65 OamioB 1O
WUTOTaM TEKYIIEro u
pyOeKHOTO

KOHTPOJIA, Ha
JK3aMeHe nan
MOJIHBIA OTBET Ha
OJMH  BOMNPOC |
YaCTUYHO OTBETHJI
Ha BTOPOM.
Crynent umeer 66-
70  GayutoB 1O

Cemect Ikana oneHMBaHUA
P 0-35 b6annoe 36-50 6annoe 51-60 6annoe 56-70 b6annoe
[II-IV | Yactuunoe [Tonnoe wmu wactuunoe | [losHoE nmm | [losHoe
MoCeleHue MOCEILIEHUE AyIUTOPHBIX | YACTUYHOE MoCelleHue
ayIUTOPHBIX 3aHSTHH. YactuyHoe | mocemieHue ayJIUTOPHBIX
3aHATUH. BBIIOJIHEHUE ayAUTOPHBIX 3aHATUH.
HeynoBnerBopuren | npakTHYECKUX paboT. | 3aHATHUI. [Tonnoe
bHOE BbINOJHEHHUE | BoinonHenue [Tonnoe BBITNIOJIHEHUE
7a00paTOpHBIX U | KOHTPOJIbHBIX paboT, | BHIIOJTHEHUE MPAKTUYECKHUX
MPAKTUYECKUX TECTOBBIX  3aJlaHUN  Ha | IPAKTHYCCKUX 3aHATHUH.
pabor. [Tnoxas | oueHKy pabor. Brimonnenue
MOATOTOBKA K | «yIOBJIETBOPUTEIILHOM. Brinosinenue KOHTPOJIBHBIX
0ayuIbHO- KOHTPOJIbHBIX paboT,  TECTOBBIX
PEUTHHTOBBIM pabor, TECTOBLIX | 3aJJaHUM Ha OLIEHKU
MEPOTIPHUATHSIM. 3aJlaHUN Ha OLEHKH | KOTIMYHOM.
Crynent HE «XOPOLIOY.
JOITYCKaeTCst K
IIPOMEKYTOUHOU
aTTecTaluu
Ilpomesrcymounan ammecmayus (IK3amemn)
Cemec [Ikaya orieHUBaHUS

p

HeynosnerBoputenbHo | Y I0BIECTBOPUTEIBHO Xopouio OTau4HO
(36-60 6amoB) (61-80 6amoB) (81-90 6amoB) (91-100 6annoB)
IV | Crygenr umeer 36-60 | Crynent umeer 36-50 | Ctynent umeer 51- | Ctynent umeer 61-

70 OaioB o
UTOoramM TCKYIHCFO 158
pyOeKHOTO

KOHTpPOJIA, Ha
dK3aMeHE Ja

MOJIHBIA OTBET Ha
OMWH  BONPOC |
YaCTUIHO
(MOJHOCTHIO)
OTBETHJI HA BTOPOU.
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9K3aMEeHe  He  Jall
MOJIHOTO OTBETA HU Ha
OJIMH BOTIPOC.

HUTOTraM TCKYLICTO U

pyOeKHOTO
KOHTpPOJIA, Ha
dK3aMeHe nan

OOJHBIM OTBET Ha
OJ1H BOIPOC.
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