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AHHOTANMA

Kypc:"Bbluucnurenbabie  METOAbI B (QU3UKE IUIa3Mbl'  TIPEyCMAaTpPHBAaEeT OCBOCHHE CTYJACHTaMHU
(yHIaMEHTANbHBIX 3HAaHUA B 00JAaCTH METOAOB UMCIIEHHOTO MOJENHMPOBAaHUs, a Takxke oOmactedl ux
MPAaKTHYECKOTO IPUMEHEHHS.

3amaun Kypca:

*  (dopmHpoBaHHME W pacHIMpeHue O0a30BBIX 3HAHUH B OOJACTH YHCICHHBIX METONIOB, KaK JUCIMIUINHBI,
OOBEMHAONIEH OOIIETEOPETUYECKYI0 H TMPAKTHUECKyI0 TOATOTOBKY (M3MKOB M  OOECIeYrBaronei
TEXHOJIOTUYECKHE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeILHOCTH;

* o0yueHHEe CTY[JCHTOB OCHOBHBIM IOIXOIAaM K KOMIIBIOTEPHOH 00pabOTKe AaHHBIX, a TAKKE YHCICHHOMY
PEIICHUIO ypaBHEHMI, BCTPEUAIOIIUXCS B 3aJadax (PU3MKHM IJIa3MBbl, CBA3aHHBIM KaK C MaTeMaTH4YE€CKHUMHU
CBOWCTBaMHM JTHX YPaBHEHUH, TaK U C 0COOCHHOCTSIMHI COBPEMEHHON BBIYMCIUTEIHHON 0a3bl;

° (I)OpMI/IpOBaHI/IC HaBbBIKOB IMPUMCHCHUSA YHUCIICHHOIO MOJACIHMPOBAHUSA, CO3JaHUSA HOBBIX aJITOPUTMOB U
KOMIIBIOTCPHBIX MNPOrpaMMm IMNPUMCEHUTCIBHO K BBIIIOJIHCHUIO I/ICCJ]CZ[OBaHI/II\/'I CTyACHTAMH KaK B paMKax
BBIITYCKHBIX pa60T Ha CTCIICHb 6aKanaBpa, TaK U B HAYYHO-UCCJICAOBATCIIbCKUX WU NPUKITIAHBIX HCIIAX.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

0 OCHOBBI OJIHOTO WJIM HECKOJBKHX QITOPUTMHYECKHUX S3bIKOB, OOIIME XapaKTEPUCTUKU SI3BIKOB
NPOrpaMMHPOBAHHS M ATalbl Pa3pab0OTKH MPOrpaMM; OCHOBBEI PaOOTHI C MAaKeTaMH NPUKIAHBIX IPOrPaMM B
00JIaCTH MaTeMaTHKH U (PU3UKH

YMeTs:
[J BBIOMpATh ONTUMANBHBIC aJITOPUTMEI [Tl COBPEMEHHBIX MTPOTPaMM;
[J paspabaTbIBaTh MOJHBIC 3aKOHYEHHBIE TIPOTPAMMBbI HA OJTHOM U3 SI3BIKOB BHICOKOTO YPOBHS;

0 nmyucarb MHOI'OMOAYJIBHBIC IIPpOTpaMMbl Ha OJHOM WM HECKOJBKUX COBPEMCHHBIX S3bIKaX
nporpaMMupOBaHus, KaKk MHAUBHUAYAaJIbHO, TAK 1 B KOMaH/C,

[] HCroJb30BaTh COBPCMCHHBIC CPCACTBA AJId HATMCAHUA U OTVIIAAKH ITPOTpaMM;

O UCIIONB30BaTh 3HAHUS MO HMH(OpPMATHKE U NPWIOKEHUH B (HU3MKE W JAPYTHX €CTECTBEHHBIX,
TYMaHHUTapHBIX u COLIMATBHO-3KOHOMHUYECKUX HayKax, B WHHOBallUOHHOM u
KOHCTPYKTOPCKO-TEXHOJIOTMYECKOH U MTPON3BOACTBEHHO-TEXHOJIIOTHUECKO chepax AeaTeIbHOCTH.

Bnaners:

0 OJHUM MWJIN HCCKOJBKHMHU COBPEMCHHBIMH A3bIKaMU IPOrpaMMHUPOBaHUA WU CPEACTBAMU CO3daHUA
nporpamMmm € UCIOJIb30BaAHUCM OuobNIMoTEK

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOIIUX pa3aciiax:

1. OcHOBHBIE METOABI MCCIEAOBAHUS KOHEUHO-PA3HOCTHBIX cxeM. O030p Pa3sHOCTHBIX CXEM AJISi MOAEIBHBIX
YpPaBHEHUI

2. OcHOBHbIE MeTOABI paciieIuieHus. VTepalluoHHOE pelleHre CETOUHbIX YPaBHEHUH
3. CxeMbl Ha HEOIHOPOAHBIX ceTKaxX. IlocTpoeHue ananTuBHBIX CETOK
4. YnucneHHoe pelieHne ypaBHEeHU JUHAMHUKY CIUTOITHON CPEIb

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

® OCBOCHUC CTYACHTaAaMU q)YHIlaMeHTaJII)HLIX 3HAHUH B 00JacTH METOAOB YHUCJIICHHOI'O
MOACIINPOBAHUS, a4 TAKIKC o0acTei ux OPaKTUICCKOIO ITPUMCHCHUS.

33]13‘[]([ JAUCHUIIINHBI



* (opmupoBaHHe U pacmIMpeHre 0a30BBIX 3HAHUI B 00IACTH YHCICHHBIX METOOB, KaK AUCIHUILTHHBL,
OOBEIMHSIONIEH OOIIETECOPETUIECKYI0 U TMPAKTHUECKYIO TOATOTOBKY (PH3MKOB M obecreunBaromien
TEXHOJIOTUIECKUE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeILHOCTH;

*  oOydeHHE CTyICHTOB OCHOBHBIM IIOJXOIAaM K KOMIIBIOTEPHOH 0OpaOOTKE MaHHBIX, a TaKKe
YUCIICHHOMY PELICHHIO YPAaBHEHUi, BCTPEUYAIOLIMXCS B 3a/a4ax (DM3MKU IIa3Mbl, CBSI3aHHBIM Kak C
MaTeMaTHYeCKMMH CBOMCTBAMH JTHUX YpaBHEHHWH, TaK W C OCOOCHHOCTSMH COBPEMEHHOMN
BBIYHCIIUTEIILHOM 0a3bl;

* (opmupoBaHHEe HABBIKOB IPUMEHEHHSI YHCICHHOTO MOJICIMPOBAHNUS, CO3/IaHUSI HOBBIX aJlTOPUTMOB
U KOMIIBIOTEPHBIX TPOTpaMM TNPHUMEHUTEIBHO K BBHINOJHEHUIO HCCICNOBAaHWHA CTYIEHTaMH KakK B
paMKax BBITYCKHBIX paOOT Ha CTeleHb OakaiaBpa, TaKk U B HAyYHO-HUCCICAOBATEIbCKUX M MPUKIAIHBIX
HEeJsX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETCHIIUN
YK-1 CriocoGeH ocymiecTBIsTh MOKCK, VYK-1.1 AnanusupyeT 3a7ady, BbIICISAA dTallbl €€ PEIICHHUS,
KPUTHYCCKUI aHAIU3 U CUHTE3 HHpOpMaIHK,  |ACHCTBHs IO PEIICHUIO 3a/1a4K
OPUMCHSATH CACTEMHBIN MOAXox i pemennst | VK-1.3 PaccmarpuBaeT pasiuyHbIe BapHaHTBI PEIICHUS
NOCTaBJICHHBIX 3a1a4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEAOCTATKHU
I1K-1 CnocobeH mianupoBaTh U IPOBOJHTH IIK-1.1  Bnameer  (yHIaMEHTAIbHBIMM  IOHSTUSAMH,
HAyYHBIE SKCIIEPUMEHTHI (B H30paHHO#M 3aKOHaMHM M TEOPUSIMH COBPEMEHHOMN (pHU3HKH
HPEAMETHOM 00nacTn) u (uam) Teoperndeckue (I1K-1.4 VYmeer cTpouTh MareMarHYeCKHe MOJIEIH VIS
(aHayIMTHYECKHE M UMUTALMOHHbIE) ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
HCCIICAOBAHHUS COOTBETCTBYIOIIUX HAyYHBIX 00JIaCTAX
[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh [IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
MPUMEHUMOCTh UCIIOJIB3yEMBIX METOIUK U OTHOILIEHHS UCTIONb3YEMbIX TOHITUH U Mozeneit
METO/IOB

3. IlepeyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.JII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI
3HaTh:
[J  OCHOBBI OJHOTO WJIHM HECKOJIBKHX AJITOPUTMUYECKHUX SI3BIKOB, OOILME XapaKTCPUCTHUKH SI3BIKOB
MPOrPaMMHPOBAHMSA U TAlbl pa3pabOTKU MPOrpaMM;
[J oCHOBBI paboTHI ¢ MaKETaMH MPUKIIAAHBIX IPOrpaMM B 00JIACTH MAaTEeMaTHKH U (PU3UKH.
YMETh!
[J BBIOMpATh ONTHMAJIBbHBIEC AJTOPUTMBI ISl COBPEMEHHBIX TPOTPaMM;
[l pa3pabaTbIBaTh MOJHbIE 3aKOHYEHHBIE TPOTPAMMBI Ha OJHOM M3 SI3BIKOB BBICOKOTO YPOBHS;
O Ucarb MHOTOMOJIYJIbHBIE TMPOrPaMMbl Ha OJHOM MM HECKOJBKHX COBPEMEHHBIX SI3BIKAX
[IPOrpaMMUPOBAHUS, KaK UHIUBUAYAJIbHO, TAK U B KOMaH/E;
[J HCIONB30BaTh COBPEMEHHBIEC CPEACTBA AJISl HAMCAHUS U OTIIAZKH MPOrPaMM;
[l WMCcHonb30BaTh 3HAHUS MO MHGOPMATHUKE JUIS NPWIOKECHUH B (DU3MKE U APYTHX €CTECTBEHHBIX,
TYMaHHUTapHBIX u COLIMATBHO-3KOHOMHUYECKUX HayKax, B WHHOBAI[MOHHON u
KOHCTPYKTOPCKO-TEXHOJIOTMYECKOH U MTPON3BOACTBEHHO-TEXHOJIIOTHUECKO chepax AeaTeIbHOCTH.
BJIaJIETh:
[J  OfHUM WM HECKOJBKMMHU COBPEMEHHBIMHU SI3bIKAMU IIPOIPaMMMPOBAHUS U CPEICTBAMU CO3JaHUS
MPOrpamMM € UCIOJIb30BaHNEM OMOIHNOTEK.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT



o AN/INLAKLIKL \_/UAVLKAAIMIJUI JLuUUl}uL- IJU\JUIUI pa6oTa

OcHOBHBIE ~~ METOABI  HCCIIEJOBAaHUS

| KOHEYHO-pa3HOCTHbIX  cxeM.  O0630p 7 3
Pa3HOCTHBIX CXE€M Ui  MOJEJIbHBIX
YpPaBHECHHUI.
OcHOBHBIE ~ METOAbl  pAacCILEIUICHUs.

2 UrepaniioHHOE  pelIeHHEe  CETOYHBIX 8 4
YpPaBHECHHUI.

3 CxeMbl Ha HEOIHOPOAHBIX  CETKax. 7 4
IlocTpoenue ananTUBHBIX CETOK.

4 HucnenHnoe pelieHue YpaBHEHHI ] 4
JUHAMUKH CIUIOIIHOW CPEbI.

Hroro yacos 30 15

Iloaroroska k sKk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 ygac., 1 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (Ocennuii)

1. OcHOBHBIE METOIBI HMCCIENOBAHUS KOHEYHO-PAa3HOCTHBIX cxeM. O030p pa3HOCTHBIX CXEM s
MOJEJIbHBIX YPaBHEHUH.

HeoOxomuMocTh quckpeTu3anuu qudepeHIansHon 3a1a4n, €€ OCHOBHBIC ACTIEKTHI M CIIOCOOBI.
Juckpernsanus (yHKIUH, OCHOBHBIE CIIOCOOBI M OTpPAaHUYEHMS, ANNpPOKCHMAIMS HA CETKy H
pasioxxeHue mo 6a3ucy.

Juckperuzanus audhepeHInanbHOr0 YpaBHEHHS: HeBsi3Ka quddepeHaIpHoro oneparopa, 3aMeHa
nuddepeHIrana KOHEYHOH pa3HOCTHIO.

Metonst MonTte-Kapiio i 3BOMIOIMOHHBIX 3a7ad  MaTQu3MKM: 3aMeHa 3amadun Komm Ha
MapKOBCKHI1 Ipoliecc.

CBs13p pasHBIX TOIXOZOB IPYr C JAPYIOM, UX JOCTOMHCTBA M HEIOCTaTKH, BO3MOXKHBIC OOIACTH
MIPUMEHEHUSL.

OCHOBHBIE CBOMCTBA Pa3HOCTHBIX CXEM: alllIPOKCUMANNS, YCTOWYUBOCTD 1 CXOAUMOCTb.

JlokanpHas U r1006aIbHAs TOTPELIHOCTD, UX MCCIIEI0BAHUE.

YcTounBOCTh, Kak IMOOAJIbHOE CBOWCTBO PAa3HOCTHOW 3ajadd: (paBHOMEPHO) HENpephIBHAS
3aBUCHMOCTD PEIICHHS OT ITAPaMETPOB.

Bupl ycTOMYMBOCTH, YCTOHYMBOCTD 110 TIPAaBOM YacTH, HAYAIbHBIM U KPAeBBIM YCIIOBHSM. YCIIOBHAS
u 0e3ycII0OBHAsl BpEMEHHAas! yCTOWYMBOCTb.

CrexTpanbHBIi U IHEPreTHUYECKH IMOAXOAbl K HMCCIEAOBAHUIO YCTOWYHMBOCTH, YCTOWYHUBOCTH II0
HeiimaHy, aHaornu ¢ yCTOWYMBOCTHIO AU epeHINANIBHBIX 3a/1a4, aHAIOT TeopeMbl JIsmyHoBa.
CXoaMMOCTh pelIeHus pa3HOCTHOM 3a1a4u K pemeHuto quddepennmansroit, psa Heiimana, Teopema
@unumnmosa - Pa6enpkoro.

O0630p pacnpocTpaHEHHBIX KOHEYHO-PA3HOCTHBIX CXEM JUIS MOICNBHBIX ypaBHeHuWil. Ux
aNIpoKCUMaNys U yCTOWYMBOCTb. SIBHBIE M HESIBHBIE CXEMbI, HOHSITHE HKOHOMHUYHOCTH, METOIbI
peanmn3anuy OTHOMEPHBIX HESBHBIX JIMHEHHBIX CXeM, CXeMa OeryIero cuéra, BUIIbI IPOTOHOK.
Metonbl  TIOBBIIIGHWSI TOYHOCTH  KOHEYHO-PAa3HOCTHBIX CXeM; TpaBwio PyHre, cXxembl
Kpanxka-Hukoncona, Jlakca-Benapodda, Ileryxosa, ToncThix.

OrpaHnueHHOCTb TMOHATHS ANNPOKCUMALIMK IPU padoTe ¢ HEMIaJAKUMHU PEUICHUSIMH: OCLMUIALUN U
JIOKHASI CXOAUMOCTb.

Hcnonp30BaHNe aJIUTHBHBIX 3aKOHOB COXpPAaHEHHS [UIi TOCTPOSHHS PAa3HOCTHBIX CXEM;
KOHCEpPBaTUBHBIE CXEMBI.

[ToHsiTHE O MOHOTOHHOCTH U TOJIOKUTEIBHOM ammpokcuMaimu cxembl o ®Opunpuxcy. Kpurepun
MOHOTOHHOCTH JJIsl SIBHBIX M HESBHBIX JIMHEHHBIX CXEM C MOCTOSHHBIMH KO3 duimeHTamy,
UCCIIeJOBAaHHE MOHOTOHHOCTH Pa3HOCTHBIX CXEM JJISl MOJICTIbHBIX YPaBHEHHH.




MOHOTOHHOCTB CX€M ISl ypaBHEHHUs MepeHoca, TeopemMa [ 0yHOBa; CETOYHO-XapaKTePUCTUIECKHE
METO/bI, UX NOCTOMHCTBA U Hemoctatku. Meron I'ogyHOBa A1 OAHOMEPHBIX YpPaBHEHHUM ra3oBOM
TMHAMUKH. [ MOpuHbIe CXeMbl 1 UX pa3BuTHe: cxema Dempopenko, meto] koppekiuu notokoB (FCT).
[Tonsarue o nmonHoi Bapuauuu pewmeHusd, Meron TVD. [Tonarue o cxemax TOUHOTO BOCIPOU3BEICHHUS,
METOJ] IPBDKKOBOTO MEepeHoca.

2. OcHOBHbIE MeTO/IBI paciieIuieHus. VTepallioHHOE pellieHre CeTOUHbIX YPaBHEHUH.

[Ipobnema 3KOHOMHUYHOCTH MJIi MHOTOMEPHBIX KOHEYHO-Pa3HOCTHBIX 3aJad M aJAJUTHBHOE
pasnoxeHue (paciieIuieHHe) pa3HOCTHOro omeparopa. OCHOBHBIE CIIOCOOBI  pacIIeTICHUS
oreparopa: pacuierienre o HampasiaeHusiM (Iluceman u Paudopn), pacuienienue no mnpoueccam
(AAnenxko wu KoBens), momepeMeHHO - TpeyrojbHOoe pacineruienue (Camapckwii, WinbuH),
MPOCTPAHCTBEHHOE paclleIUieHne (Iexommo3uiusi obiactu). ObecrieueHue TMON0KUTEILHOCTH
pacIIEeIIEHHBIX ONIEPaToOpoB.

PacmiernsieHre BpeMEHHOTo IIara B 3BOJIIOLMOHHBIX 33/1a4aX, MOCTPOEGHHUE SKOHOMHYHBIX CXEM B
JNpOOHBIX Iarax Ha OCHOBE pACHICIUIEHHBIX OIEparopoB, MOHSATHE O TMOJHOW M CyMMapHOU
anmpOKCUMAIIHH.

OcCHOBHBlE METOABI pACUICIJICHUS CYMMapHOM allpOKCUMAlUM: IPOCTOE€ ITOKOMIIOHEHTHOE
pacuieruieHue (cxema /J[psikoHOBa), aIAUTHBHO - yCpPeIHEHHOE paCHLICIUICHHE, IBYLHKINYECKOE
MIOKOMIIOHEHTHOE pacuiernyienue (cxema Mapuyka), paciienjieHue THIA IPEIUKTOp - KOPPEKTOop.
OCHOBHBIE CXEMbl pAaCIICIUICHUs IIOJHOW aIllPOKCUMALMU: IPONOJbHO-IIONEpeyHas (cxema
[Mucemana - Paudopaa), cxema co crabumsupytouieii nomnpaskoit (dymiaca - Paudopaa).

[lonsaTne o cxemax BEKTOPHOTO pacuieryieHus (cxeMbl AOpalnHa).

CxeMblI paclIerieHHs ¢ HecorIacOBaHHBIM cTabunu3aropoM. Meroast byneesa.

Hcnonp3oBaHue cxeM pacIIeIIeHWs A HTEPAlMOHHOTO pPEIIeHHs CTAMOHAPHBIX CETOYHBIX
ypaBHEHUH, IPUUUHBI CYLIECTBOBAHMS ONTHUMAJIbHOIO BPEMEHHOIO Il1ara, CKOPOCTU CXOAMMOCTH IS
METO/IOB IIEPEMEHHBIX HANPaBICHUA M TIONEPEMEHHO - TpeyroipHoro wmerona. Ilonsatue o
4eOBINIEBCKON ONTUMH3AIINHT, ONTHMHU3a1us 3omotapésa - Bammpecca.

Jpyrue WTepanMOHHBIE METOIBI: METOJ IOCIEeIOBATEIbHON pelakcalud U CKOPOCTh  €ro
CXOAMMOCTH, METO/lbl HAaUCKOPEHIIEro CIIyCKa, MUHUMAJIbHBIX MOIPABOK, MUHUMAJIbHBIX HEBA30K,
COIPSDKEHHBIX TPAMEHTOB, IOHSATHE O MHOTOCETOUYHOM MeTofe (MeTone DeqopeHKo).

OcCHOBHBIE TIOAXONBl K peaju3alid HUTEPALHMOHHBIX METOIOB Ha MHOTONPOLECCOPHBIX
BBIYMCIIUTENIBHBIX KOMILIEKCAX, 3P (PEeKTHUBHOCTD pacnapaieTMBaHMs.

3. Cxembl Ha HEOJHOPOJHBIX ceTKax. [locTpoeHne afanTUBHBIX CETOK.

KoneuHo - pa3HOCTHBIE CXEMBl Ha HEOAHOPOIHBIX CETKAaX, UX YCTOWYMBOCTb U ANIpPOKCUMAIUS,
OCOOCHHOCTH WX WUCCIeIoBaHus. JIMBEpreHTHBIH BUJ TOTPENIHOCTH W TOPSIOK TI00ambHOH
anmpOKCUMAITUH.

[mobanbHas morpemHOCTh M € MUHHUMH3anusd. [Ipobiiema pelieHuid ¢ pe3KUMH TpajJueHTaMH B
Y3KHX OOJIACTSIX; CETKH, aJalTHPOBAaHHBIC K IOBEACHUIO PELICHHS; IPUHIIMII PaBHOPACIIPEACICHUS
MOrPELIHOCTH.

IlocTpoenue ceTok, aganTUPOBaHHBIX K IIOBEJACHUIO pELIEHUS B Cllydyae OIHOMEPHBIX
KOHEYHO-Pa3HOCTHBIX YPaBHEHUH, pEeIICHUE 3a/1a4d O pacIpeaesICHUH y3JI0B.

Perynsipubie  ceTku, amanthpoBaHHble K  (Gopme pacuérHoir  oOmacth.  KondopmHsie,
KBa3UKOH(OPMHBIE M KOCOYTOJbHBIE NpeoOpa3oBaHUsl KOOPAMHAT. 3alucCh KOHEYHO-Pa3HOCTHBIX
ypaBHeHU# uepe3 ko3 dunmenTsr Jlame u MeTo KOHEUHBIX 0OBEMOB.

Mertonpl NOCTPOEHUs AAANTHUBHBIX CETOK, HPUHLUI COOTBETCTBUS TIpaHUll. OIIMITUYECKUE,
napaboianyeckue W THUNepOONMYecKHe TIeHeparopbl CETOK, MX JOCTOMHCTBA M HEIOCTATKH.
B03MOXXHOCTh alanTalMi K MOBEACHHUIO PEIICHHs: CIIOCOObI CTYIICHHS KOOPAWHATHBIX JUHUN B
00JIACTSIX THIIA TIOTPAHCIIOA.

ONIUMNTUYECKUI T'€HepaTop OpPTOTOHAIBHBIX CETOK JUIsl BHYTPEHHEH KpaeBOHM 3ajadl B AByMEPHOM
cllydae, pa3BOpOT KOCHIX YIVIOB, Jiorapu()MHUUYECKHE€ OCOOCHHOCTH KOOPAMHATHBIX JIMHUM,
CaMOIIPOU3BOJIHOE CTYIIIEHUE U PA3PEKEHNUE KOOPIAUHATHBIX JINHUM.

l'imepOonuueckuii reHepaTop OpPTOTOHAIBHBIX CETOK JUIsS BHEIIHEH KpaeBOW 3a/auu, MepecedcHue
KOOPJIMHATHBIX JTUHUN, HEOOXOAUMOCTh CTJIaKUBAHUSL.



Ilonsarue o HEPETYJEIPHBIX CETKAX, HCIIOJIb30BAHUC METOAOB KOHCYHBIX 00BEMOB M KOHEUHBIX
OJICMCHTOB. Hp06neMa peuIcHrd pa3HOCTHBIX ypaBHeHI/Iﬁ Ha HCPCTYIIPHBIX CCTKaX.

Ilonsrue o TPUAHTYJISIUN I[GJ'IOHG B IBYMCPHOM U TpéXMepHOM CiIy4dasX.

4. YucneHHOE PellIeHUE YPABHEHUN TMHAMUKH CILUIOIITHOUW CPEIbI.

[Ipocrelimue CBOMCTBA YpaBHEHUM OIHOKOMIIOHEHTHOW TI'MAPOAMHAMUKH; TEUEHUE HECKUMAEMOM
KUAKOCTH; N30TEPMHUYECKOE TEUEHHE CHKMMAEMOIO Ta3a, HEM30TEPMHUECKOE TEUEHUE HIECAIBHOTO
ra3a; CBEpX3ByKOBbIE TEUCHMS], CYLLIECTBEHHO JJO3BYKOBbIE TEUEHMUSI.

[IpumMeHsieMble KOHEUHO-Pa3HOCTHBIE CXEMBI; METOJ] IIEPEMEHHBIX BUXPb — (YHKLHUS TOKA, METOMAbI
KOPPEKLIUU AABJICHMS; IOCTAHOBKA KPaeBbIX yCIOBMH. Peanuzanus B OlHOMEPHOM U MHOTOMEPHOM
ClIy4asix; 5KOHOMUYHOCTb aIrOpUTMa; pacUIEIUIEHNE IO MTPOLeccaM M IO HAIIPABICHHSM.

VYpaBHEHUSI MHOTOKOMIIOHEHTHOM T'MAPOAMHAMUKU; TPAHCIOPTHBIE CBOMCTBAa MHOTOKOMIIOHEHTHOI'O
raza, cootHomeHuss Credana-Makcsemna. [lpumeHseMble KOHEUHO-Pa3HOCTHBIE — METOMBI;
MOJEJINPOBaHNE JAMUHAPHOIO FOPEHUSI.

HuskoremneparypHast Iula3Ma, KaKk MHOIOKOMIIOHEHTHAsl JKUIKOCTb;, OIHOTEMIIEPATYpHOE U
MHOTOTEMIIEpaTypHble MPUOMMKEHUS; MPOBOJUMOCTE MHOTOKOMIIOHEHTHOTO Ta3a; YWCJICHHAas
MOJEJIb  JAYrOBOIO  paspsja B XHMHYECKM  aKTUBHOM  TIase;  JByXTeMIlepaTypHas
QG Qy3noHHO-IperihoBas MOIENIb TICIOMIETO paspsiia MOCTOSHHOIO TOKa U OCOOGHHOCTH eé
YUCJIEHHOM peaIn3aluH.

VYpaBHeHuss MakcBemia B KBa3WCTallMOHAPHOH (opMe W WX YHCICHHOE pellleHHE;, YHCICHHBIC
moznenu BY u CBY pa3psaoB B XUMUYECKH aKTUBHOM Ta3e.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMOM JJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTuTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. H.C. baxsamnos, H.I1. XXunxos, I"M. Ko6enskoB Uncnennbie Mmetoasl. MI'Y M. M.B. JloMmoHOCOBA.
M. BUHOM, JIa6.3uanwuii, 2006

2. H.H. Kanutkus, E.A. AnsmuHa UnciteHHbIe MeTonb! : B 2 KH.: KH.1 UnCcITeHHBIH aHamu3
(YuuBepcuretckuil yueOHuk. [Ipukiagnas maremaruka u uHpopmaruka). - M.: Axkagemust, 2013.

3. PII. ®enopenxo Beenenue B unciennyto Gusuky. - Jonronpyausiii, Uatenenekt, 2008.

JomnonHutensHas auTeparypa
1. I . Mapuyk MeTozp!l BBIYHCIUTEIBHON MaTeMaTHKy, 2-¢ u3j. nepepad. u goi. - M.: Hayka, 1980

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://ru.wikipedia.org/wiki/
http://eqworld.ipmnet.ru/ru/library/mathematics/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HC IMPEAYyCMOTPCHBI.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CTyneHT, W3ydYaroNmMi JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerate M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA 111 PELICHUs Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTEIEHOM PaboThI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAaaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKON 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SJHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kadenpa QU3NKU ¥ XUMHU TUIa3MbI

Kypc: 4

KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTaunu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

Pa3zpatGoTunk: A.C. IlerpyceB, kaua. ¢pu3.-MaT. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesei

2. Iloka3areim OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «BrrauciureabHbIe METOAbI B (1)I/I3I/IKC IIJ1a3MBI» O6y‘IaIOI].IPII>iCSI JOJIKCH:

3HAThb:

[l OCHOBBI OJHOIO WJIM HECKOJBKUX AITOPUTMHYECKUX S3BIKOB, OOIIME XapaKTEPUCTUKU SI3BIKOB
POrPaMMHPOBAHHS U TAITbI Pa3pabOTKH MPOrpaMM;
[J OCHOBBI paboTHI € MTAKETaMH MPUKIIAJIHBIX IPOTPaMM B 00JIACTH MaTEeMAaTHKH U (PU3HKH.

yMeThb:

[l BbIOMpATH ONTHMAJIbHBIE AITOPUTMBI JJIs1 COBPEMEHHBIX IIPOTPaMM;

[J paspabaTbIBaTh NOJIHBIC 3aKOHUYEHHBIE IPOTPAMMBbI HA OTHOM U3 SI3BIKOB BBHICOKOTO YPOBHS;

O [ycarb MHOIOMOJIYJIbHBIE IPOIpaMMbl Ha OJHOM MJIM HECKOJIBKMX COBPEMEHHBIX S3BIKAaX
MPOrpaMMHUPOBAHUS, KaK HHIUBUAYAIBHO, TAK U B KOMAH/E;

[J ucnonp30BaTh COBPEMEHHBIE CPEICTBA AJIs HAIMCAHUS U OTIIAJKU [IPOrpaMmm;

[J  uCHonb30BaTh 3HaHUS MO WHGOPMATHKE ISl MPUIOKEHUH B (U3KMKE M JIPYI'HX €CTECTBEHHBIX,

ryMaHUTapHbIX u

COIMMAIbHO-OKOHOMHYCCKUX

HayKax, B WHHOBAIIUOHHON "

KOHCTPYKTOpCKO-TeXHOHOFquCKOﬁ n HpOI/I3BOI[CTBGHHO—T€XHOJ'IOFI/ILIGCKOﬁ c@epax JCATCIIbHOCTH.

BJIaJeTh:

[]  OIHHUM WJIM HECKOJIbKHMHU COBpPCMCHHBIMH A3bIKAMU MPOTPAMMHUPOBAHUA U CPCACTBAMU CO3JaHUA

MPOrpamMM C UCTIONIB30BaHUEM OHOIHOTEK.
3. [lepevyens THNOBBIX (IPUMEPHBIX) BOMPOCOB, 32/1aHMIi, T€M /151 MOATOTOBKHU K TEKYIeMYy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bonpocsr ans iuddepennmpoBaHHoOro 3a4era:

1. OcHOBHBIE TIOAXOMBI K YMCICHHOMY pelieHHo 3ajad Mardusuku. [IpeumyniecTBa M HEITOCTATKU
CETOYHOI'0 METOJIa.

2. OCHOBHBIE CBOMCTBA PAa3HOCTHBIX CXEM: alllIpOKCUMAlU, YCTOﬁqHBOCTB n CXOAUMOCTb. JlokanpHas
1 rmo0abHas IMOTPEIIHOCTD, UX UCCIICAOBAHUEC.

3. YcroitunBOCTb U €€ BUBI, METOMBI HCCIIEA0BAHNS ABOMIOIIMOHHON YCTOMYHBOCTH.
4. O030p KOHEYHO-PA3HOCTHBIX CXEM JJIsi ypaBHEHHS TIEpeHOCa.
5. O0630p KOHEYHO-PA3HOCTHBIX CXEM JUIS yPaBHEHHS TEIJIOPOBOIHOCTH.

6. Metoapl TIOBBIIIEHHS] TOYHOCTHM KOHEYHO-PA3HOCTHBIX CXEM;
Kpanka-Hukosncona, Jlakca-Benapodda, Ileryxosa, ToncThix.

npaBuiio PyHre, cxemsl



7. Peamuzamnusi olHOMEPHOTO KOHEYHO-pazHOCTHOTO Metona. Cxema Oerymiero cuéra. MoHOTOHHAs
CKaJapHas IPOrOHKa.

8.  Hcnonp3oBaHME aAIUTHBHBIX 3aKOHOB COXpAaHEHHMSA U1 TOCTPOCHHUS PA3HOCTHBIX CXEM;
KOHCEPBATUBHBIE CXEMBI.

9. IloHsATHE O MOHOTOHHOCTH U IOJIOXKMUTEIBHOHN alIIpoKcCUManuu cxembl. Kpurepuu MOHOTOHHOCTH
JUIS SIBHBIX M HESIBHBIX JIMHEHHBIX CXeM C TIOCTOSHHBIMU Koadunuentamu. Teopema ['ogyHosa.

10. MoHoTOHM3a1MsI KOHEYHO-PA3HOCTHBIX CXEM: CETOYHO-XapaKTePUCTUYECKHUE METOJbl, CXeMa
®enopenko, meron koppekiuu mnotokoB (FCT). Ilonsitme o merone [omyHoBa 1Uis OZHOMEPHBIX
YPaBHEHMU ra30BOM IMHAMUKU.

11. OcHOBHBIE METONbI pACIIEIUICHHS] PA3HOCTHOTO OIEpaTopa: paclIelyIeHHE IO HaNpaBIICHUSM,
pacIieryIeHue 1o IpoLeccam, NoMepeEMEHHO-TPEYTOJIBHOE PACIIEIUICHHUE.

12. Tlonsatne O mMOMHOW M CyMMapHOH anmpokcuManuu. CxeMbl B JIPOOHBIX IIarax CyMMapHOM
anMnpoKCUMAIHH.

13. CxeMbI B IpOOHBIX IIarax MOJHOW alMpoKCHUMAaluu. MeToabl paclielyIeHUs ¢ HECOTIaCOBAHHBIM
CTaOWIIN3aTOPOM.

14. OcHOBHBIC UTEPAMOHHBIC METOMBI PEIICHUs CETOYHBIX ypaBHeHUH. [loHSATHE 0 MHOTOCETOYHOM
Merone DenopeHKo.

15. IlpuHnumn paBHOpacHpeaeneHus norpemnaocty. [loctpoeHre ofHOMEPHBIX HEOTHOPOIHBIX CETOK.
16. TlocTpoeHne ceTok, alanTHPOBAHHBIX K (GopMe pacd€THOW o0JacTh. DJIMNTHYECKUN TeHepaTop
CETOK JUIsl BHyTPEHHEH ABYMEPHOH 3a/1auH.

17. T'mnepOonuyeckuii TeHEpaTOp CETOK JJIsi BHEIIHEW NIByMEpHOH 3ajayd, €ro JOCTOWHCTBA W
HEIOCTaTKH.

18. Oco0OeHHOCTH CYIIECTBEHHO JI03BYKOBBIX TEUYEHMI BSI3KOro ra3za. (OCHOBHBIC ITOIXOJBI
MOJICIIMPOBAHUIO MEICHHBIX TedeHHH. OcOOEHHOCTH MOJIENUPOBAHUS MEJICHHBIX TEYCHHH C
CHUIBHBIMHY M3MEHEHUSIMH TUIOTHOCTH.

19. VYpaBHeHHs MHOTOKOMITOHEHTHOW THaponuHamuku. CoorHomenuss Credana-Makcena.
VYpaBHEHUS HEPa3pHIBHOCTH KOMIIOHEHTOB M HUX 4YHCIEHHOE pernieHne. OCHOBHBIE TPYIHOCTH
YHUCIIEHHOTO MOZEIMPOBAHUS JIAMHHAPHOTO TOPEHUSL.

20. IIpoBoxumocTs mIa3Mel. YuciaeHHast MOAEb yrOBOTO paspsiza.

21. VYpaBHeHus MakcBemia s Ila3Mbl B KBa3UCTALMOHAPHOM Ciydae, MX UYUCJIEHHOE pELICHHE.
Uucnennsie Mmoaenu paspsaos BU u CBY.

[Tpumepsl OuIETOB:
IIpumep 1.

1. Hcnonp3oBaHME aIIUTUBHBIX 3aKOHOB COXPAHEHUS JUIA TOCTPOCHMSI PAa3HOCTHBIX CXEM;
KOHCEPBATUBHBIE CXEMBI.

2. IlonaTne 0 MOHOTOHHOCTH U IIOJIOKUTEIBHOM anlpoKcuMauuu cxembl. Kpurepuu MOHOTOHHOCTH
JUIS SIBHBIX M HESIBHBIX JIMHEHHBIX CXEM C TIOCTOSSHHBIMU Koaddunuentamu. Teopema ['ogyHosa.

3. MoHoTOHM3alKsl KOHEYHO-PAa3HOCTHBIX CXEM: CETOYHO-XapaKTepUCTUYECKHE METOIbl, CXeMma
®enopenko, meron koppekiuu mnotokoB (FCT). Ilonsitme o merone l[omyHoBa 1Uis OZHOMEPHBIX
YPaBHEHMU ra30BOM IMHAMUKU.

[Ipumep 2.

1. O630p KOHEYHO-Pa3HOCTHBIX CXEM JIJIsl YPaBHEHUS TiepeHoca.
2. O0630p KOHEUHO-PA3HOCTHBIX CXEM JJIsl yPaBHEHUS TEIUIONPOBOAHOCTH.

3. Mertoapl TOBBILIEHUS] TOYHOCTH KOHEYHO-Pa3HOCTHBIX cXeM; MpaBwio PyHre, cxemsl
Kpanka-Hukosncona, Jlakca-Benapodda, Ileryxosa, ToncThix.

Kputepun onennBanus
Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommyHO § OamioB - BBICTABJIAE€TCA CTYIEHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oamia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENIBHO 3 Oajula - BBICTABISETCS CTYACHTY, HOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYJIOBIETBOPUTENILHO | 0ajul - BBICTABIISICTCS CTYICHTY, KOTOPBI HE 3HA€T OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHOro auddepeHnpoBaHHOTO 3aueTa o0y4aronieMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHmHpoBaHHOM 3a4eTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



