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10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka
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AynuropHbIx 4acoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
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CamocrositensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocrtaBui: A.C. Ilerpyces, kaHz. (u3.-MaT. HayK, JTOLEHT

[Iporpamma obcyxieHa Ha 3acefanud Kadeapbl GU3uKy 1 xumun tia3Mel 31.03.2025



AHHOTANMA

Kypc:"Bbeuucnurenbabie  MeTOAbl B (QH3MKE IUIa3MbI'  TMpelycMaTpUBaeT OCBOCHHE  CTY/ICHTaMHU
(yHIaMEHTANbHBIX 3HAaHUK B OONACTH METOAOB YHCIEHHOTO MOJCJIMPOBAHMS, a TakXe OOJlacTe HX
MPAaKTHYECKOTO IPUMEHEHHS.

3amaun Kypca:

*  (opMupoBaHHE W pacIIUpeHHe 0a30BBIX 3HAHHW B OOJACTH YUCICHHBIX METOAOB, KaK IMCIHILTHHBI,
OOBEMHSIONIEH OOIIETEOPETUIECKYI0 M TMPAKTHYECKYIO TIOATOTOBKY (HU3WKOB U obecrieunBaromnien
TEXHOJIOTUYECKHE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeILHOCTH;

* 00yyeHHe CTyAEHTOB OCHOBHBIM ITOJXO/aM K KOMIIBIOTEpHOH 00paboTKe AAaHHBIX, a TAKKE YHUCICHHOMY
PEIICHUIO ypaBHEHMH, BCTPEUAIOIIUXCS B 3aJadax (PU3MKH IUIa3Mbl, CBS3aHHBIM KaK C MaTeMaTH4YEeCKHUMU
CBOWCTBaMHM JTHX YPaBHEHUH, TaK U C 0COOCHHOCTSIMHI COBPEMEHHON BBIYMCIUTEIHHON 0a3bl;

° (l)OpMI/IpOBaHI/IG HAaBbBIKOB MNPUMCHCHHA YUCICHHOIO MOACIUPOBAHUA, CO3AAaHUA HOBBLIX AJITOPUTMOB H
KOMIIBIOTECPHBIX IIPOrpaMM IMPUMCEHUTECIBbHO K BBIIIOJHCHHUIO I/ICCJIGI[OBaHI/Iﬁ CTyACHTAMH KaK B paMKax
BBIITYCKHBIX pa60T Ha CTCIICHb 6aKanaBpa, TaK U B HAYYHO-UCCJICAOBATCIIbCKUX WU NPUKITIAHBIX HCIIAX.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

OCHOBBI OJIHOTO WJIM HECKOJBKHUX QITOPHUTMHYECKUX S3BIKOB, OOIIME XapaKTEPUCTUKH SI3BIKOB
POrpaMMHPOBAHHS M 3Talbl pa3pabOTKU MPOrpaMM; OCHOBBI pabOTHI C TTAKETaMHU MPHKJIAJHBIX TPOTPaMM B
00JIaCTH MaTeMaTHKH U (PU3UKH

YMeTs:
BBIOMPATH ONTHUMAIILHBIE AITOPUTMBI JJIs COBPEMEHHBIX IPOTPAMM;
pa3pabarbIBaTh MOIHBIC 3aKOHUEHHBIE MPOTPAMMBI Ha OTHOM U3 SI3BIKOB BRICOKOTO YPOBHS;

nmucarb MHOI'OMOAYJIBHBIC TIpOrpaMmMbl Ha OOHOM MM HECKOJbKUX COBPEMCHHBIX A3BIKax
nporpaMMupOBaHus, KaKk MHAUBHUAYAaJIbHO, TAK 1 B KOMaH/C,

HCIOJIb30BATh COBPEMCHHBIC CPCACTBA IJId HATMCAHUA U OTVIAAKU ITPOTpaMM;

UCIIONb30BaTh 3HAHMA 10 HMHGOPMATHKE ISl NPUIOKEHUH B (U3UKE M APYTMX €CTECTBEHHBIX,
TYMaHHUTapHBIX u COLIMATBHO-3KOHOMHUYECKUX HayKax, B WHHOBallUOHHOM u
KOHCTPYKTOPCKO-TEXHOJIOTMYECKOH U MTPON3BOACTBEHHO-TEXHOJIIOTHUECKO chepax AeaTeIbHOCTH.

Bnaners:

OAHHMM HWJIM HECKOJIbKMMH COBPCMCHHBIMU A3BIKAMH IPOTPaMMUPOBAHUA KU CPEACTBAMU CO3JaHUA
nporpamMmm € UCIOJIb30BaAHUCM OuobNIMoTEK

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOIIUX pa3aciiax:

1. OCHOBHBIE METOMIBI UCCIIEAOBAHUS KOHEUYHO-PA3HOCTHBIX cXeM. O030p pa3sHOCTHBIX CXEM JUISl MOJEIbHBIX
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

® OCBOCHUEC CTYACHTaAMU (I)YHZ[aMeHTaHBHBIX 3HaHUH B 00JacTH MCTOAOB YHCJICHHOI'O
MOACIINPOBAHUS, a4 TAKIKC o0acTei ux OPaKTUICCKOIO ITPUMCHCHUS.

33]13‘[]([ JAUCHUIIINHBI



* (opmupoBaHKE U pacuIMpeHne 0a30BbIX 3HAHUH B 00JaCTH YUCICHHBIX METOIOB, KaK AMCIUILTHHBI,
OOBEMHSIONIEH OOIIETEOPETHICCKYI0 M MPAKTHYECKYI0 IMOATOTOBKY (M3UKOB M OOCCIIEUHBAIOIICH
TEXHOJIOTUIECKUE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeILHOCTH;

. o0y4yeHHE CTYICHTOB OCHOBHBIM MOAXOAaM K KOMIIBIOTEPHOH 0OpabOTKEe HAaHHBIX, a TaKXKe
YHUCIEHHOMY PEIICHHUIO YPaBHEHWM, BCTPEYAIOIIMXCS B 3a7a4ax (DM3MKHU IIa3Mbl, CBA3aHHBIM KaK C

MaTeMaTU4eCKUMU
BBIYMCIUTEIHHOM 0a3bl;

CBOMCTBAMHM 3THX YypaBHEHHH,

TaK U C OCOOEHHOCTIMH COBpeMeHHOﬁ

* (opmupoBaHNE HABBIKOB IPUMEHEHHS YUCICHHOTO MOJEIMPOBAHMS, CO3/1aHHUS HOBBIX aJITOPUTMOB
U KOMIIBIOTEPHBIX TNPOrpaMM IPHUMEHUTEIFHO K BBIIOJHEHUIO HMCCICJOBAHWN CTYyIEHTaMH KakK B
paMKax BBITYCKHBIX pa0OT Ha CTeleHb OakalaBpa, Tak U B HAyYHO-UCCIIEOBATEIbCKUX U MPUKIAJHBIX

HeIsX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAaYUMOCTb (HAyuyHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TIPOEKTa), OXUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBAThH pe3ynbTar
AEATEeIBHOCTH M ITAHHUPOBATh MOCIIEIOBATEILHOCTD IaroB
s JAOCTIDKCHUS JaHHOTrO  pesynbrara. Dopmupyer

IaH-rpadyK peanu3alyu IpoeKTa B IEJIOM M IUIaH
KOHTPOJIA €r0 BBIIOITHEHHUS

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB MpOEKTa, obecreynBarh paboTy KOMaH[bI
HEOOXOIMMBIMU PeCypcaMu

VYK-2.4 Ilpeacrapnsier myOIMYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAay4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3yJIETaToOB
HAyYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.

- OCHOBBI OJHOTO WJIM HECKOJIbKUX aJTOPUTMHYECKHX S3BIKOB, OOIIME XapaKTEPHCTUKH S3BIKOB
MPOrPaMMHPOBAHMSA U TAlbl Pa3pabOTKU MPOrpaMM;
- OCHOBBI Pa0OTHI C MAKETaMH MPUKJIATHBIX IIPOTPaMM B 00JIaCTH MaTeMaTHKH U (PH3HKH.

YMETB:




- BBIOMpATh ONTHUMAJIbHBIE AITOPUTMBI JJISI COBPEMEHHBIX IPOTPaMM;

- paspabaTbIBaTh MOJHBIC 3aKOHUYEHHBIEC IPOrPAMMBbI Ha OHOM U3 SI3BIKOB BHICOKOTO YPOBHS;

- nucarb MHOIOMOXYJIbHBIE IIPOrpaMMbl Ha OJHOM WIM HECKOJIBKMX COBPEMEHHBIX S3bIKaX
MPOrpaMMHUPOBAHUS, KaK HHIUBUAYAIBHO, TAK U B KOMAH/E;

- HCIIOJIb30BaTh COBPEMEHHBIE CPEACTBA I HAIMCAHUS U OTIIAJKU IIPOTrPaMM;

- WCIOJIb30BaTh 3HAHUS MO0 MH(OpPMATHKE Ul MPUIOKECHUNH B (PU3UKE M IPYTUX €CTECTBEHHBIX,
ryMaHUTapHbIX u COLIMAJIbHO-9KOHOMUYECKUX HayKax, B MHHOBAI[MOHHON u
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON U MPOU3BOACTBEHHO-TEXHOJIOIMYECKON chepax AesiTeIbHOCTH.

BJIAJIETh:

- OOHHMM WJIM HECKOJBKMMHU COBPEMEHHBIMHU S3bIKAMHU IPOTPAMMHUPOBAHUS M CPEICTBAMH CO3IaHHS
MPOrpamMM C UCTIONB30BaHUEM OMOIHOTEK.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OcHOBHBIE ~ METOIBl  MCCIIEJOBaHUS
1 KOHEYHO-Pa3HOCTHBIX ~ cxeM.  O030p 7 3
Pa3HOCTHBIX CX€M [UI1  MOJENIbHBIX
YpaBHEHUN.
OcHOBHBIE ~ METOABI  paCILEIUICHUSI.
2 UrepanrionHoe  pelieHHe  CeTOYHBIX 8 4
YpaBHEHUN.
3 CxeMbl Ha HEOIHOPOAHBIX CETKaXx. 7 4
[locTpoenne ananTHUBHBIX CETOK.
4 Uucnennoe pelieHue ypaBHEHUH ] 4
JUHAMUKHU CIUIOILIHON CPEabl.
Nroro gacos 30 15
[loaroroska k sK3amMeHy 0 uac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.
4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. OcHOBHBIE METOJBI HMCCIEIOBAHUSI KOHEYHO-PAa3HOCTHBIX cxeM. O030p pa3sHOCTHBIX CXEM JUIs
MOJICTTHHBIX YPaBHEHUI.

HeobOxoauMocTts muckperu3anuu quddepeHnuaibHoi 3a1a4n, e€ OCHOBHBIE aCIIEKThI U CIIOCOOBI.
Juckperusanus (YHKIMH, OCHOBHBIE CHOCOOBI M OTPaHWYCHUS, ANINpPOKCUMAIUS Ha CETKYy H
pas3ioxeHue mo 6asucy.

Juckperusanust quddepeHHalsHOTO ypaBHEHHS: HEBs3Ka T epeHIMaIbHOTro onepaTopa, 3aMeHa
muddepeHirana KOHEYHOH pa3HOCTHIO.

Metonet MonTte-Kapiio Ui 3BONIONMOHHBIX 3a/ad MaTQH3WKH: 3aMeHa 3amadn Komw Ha
MapKOBCKUI IpoLecc.

CBs3p pasHBIX MOAXOAOB JPYr C APYTOM, MX JOCTOMHCTBA M HEIOCTAaTKH, BO3MOXKHBIE 00IacTH
PUMECHEHHUSL.




OCHOBHBIE CBOWCTBA Pa3HOCTHBIX CXEM: AlIPOKCUMAIIMs, YCTOMUUBOCTD U CXOIUMOCTb.

JlokanpHas U r06aabHAs TOTPELUIHOCTD, MX MCCIIEI0BAHUE.

YcToiunBOCTh, Kak IIO0AIbHOE CBOWCTBO PAa3HOCTHOW 3ajaun: (paBHOMEpPHO) HeEIpephIBHAS
3aBHCUMOCTb PEIICHHSI OT ApaMeETPOB.

Buns! ycToiiunBOCTH, YCTOMYHUBOCTD 110 PABOM YacTH, HAYAJIBHBIM U KPAeBbIM YCIOBHSAM. YCJIOBHas
u 0e3yciI0OBHAsl BpEMEHHAas yCTOWYMBOCTb.

CrexTpanbHBIi W DHEPreTUYECKUN MOAXOAbl K HCCIENOBAaHUIO YCTOMYHWBOCTH, YCTOWYMBOCTH IO
Heiimany, ananoruu ¢ ycroiiunBocThio quddepeHIraibHbIX 3a/1a4, aHajJor TeopeMbl JIamyHoBa.
CxonuMocCTh pellieHns pa3sHOCTHON 3a1a4u K peweHuo nuddepenuuansHoi, psag Helimana, Teopema
@unumnmosa - Pa6enpkoro.

O030p pacnpoCTpaHEHHBIX KOHEYHO-PAa3HOCTHBIX CX€M JJIsi MOJENbHBIX ypaBHeHHH. Ux
anmpoKcuManysi U yCTOWYMBOCTb. SIBHblE M HESABHBIE CXEMBbI, IIOHATHE 3KOHOMHUYHOCTU, METOJbI
peanr3anny OHOMEPHBIX HESIBHBIX JIMHEHHBIX CXeM, cXeMa Oeryiiero cuéra, BUIbl IPOTOHOK.
MeToasl MOBBIIEHWS TOYHOCTH  KOHEYHO-Pa3HOCTHBIX CXEM; MpaBWiIO PyHre, cxemsl
Kpanxka-Hukoncona, Jlakca-Benapodda, [leryxosa, ToncThix.

OrpaHnueHHOCTb MOHATHUS ANNPOKCHUMAIMK NPH paboTe ¢ HENIAAKUMHU PEIICHUAMH: OCLMIUISLUN U
JIOKHAS CXOAUMOCTb.

Hcnonp3oBaHrne anguUTHUBHBIX 3aKOHOB COXpPAHEHUS [UISI IOCTPOEHHS PA3HOCTHBIX CXEM;
KOHCEPBATUBHBIE CXEMBI.

[ToHsiTHE 0 MOHOTOHHOCTH W MOJOKHUTEIBHOM anmpokcuManuu cxemsl o Opuapuxcy. Kpurepun
MOHOTOHHOCTH JJIsl SIBHBIX M HESBHBIX JIMHEHHBIX CX€M C MOCTOSHHBIMU KO3 duimeHTamuy,
HCCJEI0BAaHUE MOHOTOHHOCTH Pa3HOCTHBIX CXEM JJISl MOJEJIBHBIX YPABHEHUM.

MOHOTOHHOCTB CX€M JUIsl YpaBHEHUS MepeHoca, TeopeMa ['0yHOBa; CEeTOYHO-XapaKTEpUCTHUECKHE
METOABI, UX JIOCTOMHCTBAa W HejocTaTku. Merton lomyHOBa 1uisi OJHOMEPHBIX YPaBHEHUM ra30BOU
OUHaMUKW. | uOpuaHbIe cXeMbl B uX pa3BuTHe: cxeMa Penopenko, meros koppekiuu norokos (FCT).
[Tonsatue o nosHOM Bapuauuu peuieHust, Merox TVD. ITonsiTHe 0 CXeMax TOYHOIO BOCIPOU3BEIECHUS,
METOJ IPBLKKOBOTO MEPEHOCA.

2. OCHOBHEIE MCTOJbI paCHICTIIICHHUA. I/ITepaLII/IOHHOG peuICHUC CCTOYHBIX ypaBHeHHfI.

[IpoGiema 3KOHOMHYHOCTH [JIi MHOTOMEPHBIX KOHEYHO-Pa3sHOCTHBIX 3aJad M aJJUTUBHOE
pasnoxeHue (paciieruieHue) pa3HOCTHOro omeparopa. OCHOBHBIE CHOCOOBI  pacHICTUICHUS
oreparopa: pacuiervienne no HanpapnenusMm (I[Tuceman u Paudopn), paciiennenne mo npoieccam
(AAmenxko u KoBens), mnomepeMeHHO - TpeyroibHoe pacmeruienue (Camapckuii, Wnbun),
MPOCTPAHCTBEHHOE pacileruieHue (JAeKoMro3uius obnactu). ObecrieueHUE MOIOKHUTEIBHOCTH
pacuIeTUIEHHBIX ONIEPaTOPOB.

PacmienyieHne BpeMEHHOTO IIara B IBOJIIOLMOHHBIX 3aJa4ax, MOCTPOEHHE SKOHOMHUYHBIX CXEM B
IpOOHBIX IIarax Ha OCHOBE pACHICIUIEHHBIX OINEparopoB, MOHATHE O MOJIHOW M CyMMapHOW
anIpoKCUMaINH.

OCHOBHBIE METOIBl PACIICIUICHUS CYMMAapHOW amnmpoKCHMAIMH: MPOCTO€ MOKOMIIOHEHTHOE
pacuieruienue (cxema J[IbsIKOHOBA), aIIUTHBHO - YCPETHEHHOE pACILEIUICHHE, IBYLMKINYECKOE
MOKOMIIOHEHTHOE paciiervieHue (cxema Mapuyka), paciieryieHUue TUITa TIPEITUKTOP - KOPPEKTOP.
OCHOBHBIE CXEMBl pACIICIUICHUS] TIOJHOW AaNMpOKCHMAIMU: TPOJOJIBHO-TIONEepeyHas (cxema
[Mucemana - Paudopna), cxema co crabumsupytonieii nonpaekoi (lyriaca - Paudopna).

[MonsaTre 0 cxemax BEKTOPHOTO paclieryieHus (cxeMbl AOpalinHa).

CxeMbl pacIIenyIeHus ¢ HeCOINIaCOBaHHBIM cTabuan3atopoM. Metoss! byneesa.

Hcnonp30oBaHNE CXEM paCLICIJICHUS Ul WTEPAl[MOHHOTO PEIIeHHs CTalMOHAPHBIX CETOYHBIX
YpaBHEHUH, MPUYHHBI CYIIECTBOBAHHS ONITUMAIHLHOTO BPEMEHHOTO IIara, CKOPOCTH CXOIUMOCTH ISt
METOJIOB TIEPEMEHHBIX HANpaBlICHUH W TONEPEMEHHO - TpeyroapbHoro wmeroxa. [loHsatme o
4eOBIIIEBCKOM ONTUMH3ALIUH, ONITHMU3aIHs 3o0Tapéna - Bammpecca.

Jlpyrue WTepanyoHHbIE METOIbl: METO[ IIOCIEAOBATeNbHON pellakcallud M CKOPOCTh  €ro
CXOIMMOCTH, METO/bl HAaHCKOPEWIIEro CIycka, MHHAMAJIBHBIX MONPAaBOK, MHHUMAJIbHBIX HEBS30K,
CONPSKEHHBIX TPAJUCHTOB, TIOHATHE O MHOI'OCETOYHOM MeToze (MeTozne DeopeHko).

OcCHOBHBIE MOAXOABI K peaau3alddl HUTEPALUOHHBIX METOJOB HAa MHOTOIPOLECCOPHBIX
BBIYHMCIIMTEIBEHBIX KOMILIEKCAX, 3P (PEeKTUBHOCTD pacnapaieTHBaHus.



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

Koneuno - pa3HOCTHBIE CXeMbl HAa HEOAHOPOIHBIX CETKaX, MX YCTOMYMBOCTH M alNpPOKCHMALMS,
0COOCHHOCTH WX uCcIeqoBaHHsA. J[MBEpreHTHbIM BHJ TOTPEHIHOCTH U TOPAIOK II00aIbHON
anmpOKCUMAIIHH.

ImobanpHas morpemHocTh U e€ MuHMMH3anus. [Ipobnema penieHud ¢ pe3KHUMHU TpajcHTaMu B
Y3KHX OOJIACTSIX; CETKH, alallTUPOBAHHBIC K MOBEIECHUIO PELICHHUS; IPUHLUI PaBHOPACIPEACICHUS
MOrPELIHOCTH.

IlocTpoeHue ceTok, aJanTUPOBaHHBIX K IIOBEAECHUIO pELIEHUs B CclIydae OJHOMEPHBIX
KOHEYHO-Pa3HOCTHBIX YPaBHEHUH, pEeIICHUE 3a/1a4d O pacIpeaesICHUH y3JI0B.

Perynsipupie  ceTtku, amantupoBaHHble K  ¢opme pacuétHod  obOmactu. KondopmHbIe,
KBa3UKOH(QOPMHBIE M KOCOYTOJIbHBIE NpeoOpa3oBaHUsl KOOPAMHAT. 3alrch KOHEYHO-PA3HOCTHBIX
ypaBHeHU# uepe3 ko3 PunnenTsr Jlame u MeTo KOHEUHBIX 0OBEMOB.

Mertonel MOCTPOEHHUs aJalTHBHBIX CETOK, IPUHIMUI COOTBETCTBUS TI'paHML. OJUIMITUYECKUE,
napaboinyeckue W THIEepOOTUYEeCKHe TeHEeparopbl CETOK, MX JOCTOMHCTBA M HEHOCTATKH.
Bo03MOXXHOCTh afanTanuy K MOBEACHHIO PEIIEHHS: CIIOCOObI CTYIIEHUS KOOPAMHATHBIX JHHUHN B
00JIACTSIX THIIA TIOTPAHCIIOA.

ONIUMNTUYECKUI TeHepaTop OPTOrOHAJIBHBIX CETOK Ul BHYTPEHHEHW KpaeBOH 3a1auu B JBYMEPHOM
cllydae, pa3BOpOT KOCHIX YIVIOB, Jiorapu()MUYECKHE€ OCOOCHHOCTH KOOPAMHATHBIX JIMHUM,
CaMOIIPOU3BOJIHOE CTYIIIEHUE U PA3PEKEHNUE KOOPIAUHATHBIX JIMHUM.

l'inepOonuueckuii reHepaTop OpPTOTOHAIBHBIX CETOK JUIs BHEIIHEH KpaeBOW 3a/iauu, MepecedcHue
KOOPJIMHATHBIX JTUHUN, HEOOXOAUMOCTh CTIaKUBAHUSL.

[lonaTtue o HeperyaspHBIX CETKax, HCIOJb30BAHWE METOJOB KOHEYHBIX OOBEMOB M KOHEYHBIX
snemeHToB. [Ipobnema penieHns pa3HOCTHBIX YPaBHEHUH Ha HEPETYIISAPHBIX CETKaX.

[Tonsarue o Tpuanrynsuuu JlenoHe B IByMEPHOM U TPEXMEPHOM CIIydasix.

4. YUnucneHHoe pelieHne ypaBHeHU TUHAMUKA CIUIOUTHON CPeJibl.

[Ipocreliue cBOICTBA YpaBHEHU OINHOKOMIOHEHTHOM TMAPOAMHAMUKH; TCUCHUE HECKUMAECMOMU
KUAKOCTH; M30TEPMUYECKOE TEYEHHE CHKMMAaeMOro Tra3a, HEM30TEPMHUYECKOE TEUEHHE HIeanbHOTO
ra3a; CBepX3BYKOBBIC TEUCHHS, CYIIIECTBEHHO JI03BYKOBhIC TCUCHMS.

[IpuMeHsieMble KOHEYHO-PA3HOCTHBIE CXEMBI, METOJ] IIEPEMEHHBIX BUXPh — (QYHKIUS TOKA, METOJIbI
KOPPEKIINU JABJICHUS, TOCTAHOBKA KPAeBhIX yCIIOBWH. Peanm3alis B 0JJHOMEPHOM U MHOTOMEPHOM
CIIy4asix; 3KOHOMHUYHOCTh aJIrOPUTMA; pacUIeTIeHHE IO MPOIIeccaM U MO HAIIPABICHUSM.

YpaBHEHUS MHOTOKOMIIOHCHTHOU THPOAMHAMUKH; TPAHCIIOPTHBIE CBOWCTBA MHOTOKOMITIOHEHTHOTO
raza, cootHomeHuss Credana-Maxkcemna. [IpuMeHseMble KOHEYHO-PAa3HOCTHBIE — METOJIBI;
MOJICTTUPOBAHUE JIAMIHAPHOTO TOPEHHUS.

HuskoremneparypHas 11a3ma, Kak MHOTOKOMIIOHEHTHAs KHUJIKOCTh; OJHOTEMIIEpaTypHOE W
MHOTOTEMIIepaTypHble MPHOIMKEHUS; MPOBOJUMOCTE MHOTOKOMITOHEHTHOTO Ta3a; YHCIICHHAs
MOIedb  JAYTOBOTO  pa3psja B  XUMUYECKM  aKTHUBHOM  Tas3e; JIByXTeMIIepaTypHas
T Py3noHHO-IperihoBasl MOJENb TICIOIIErO pa3psjia MOCTOSHHOTO TOKa U OCOOCHHOCTH &
YUCJICHHOH peanu3aluu.

VYpaBHeHUsT MakcBemia B KBa3WCTAIMOHAPHOW (OpME M WX YHCIEHHOE PEIICHHE;, YHCIICHHBIC
moznenu BU u CBY pa3psaoB B XUMHUYECKH aKTHUBHOM Ta3e.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (TIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa



®onp auTeparypsl Kapeaps

1. H. C. Baxsainos, H. I1. )Kuakos, I M. Ko6enskos. Unciaennsie Metoasl. - MI'Y um. M.B.
Jlomonocosa. - M.: BUHOM, JIa6.3uanuii, 2006

2. H. H. Kanutkun, E. A. Anpmnna. Uuciaennble MetoAnl: B 2 KH.: Ku.1. UncieHHbBINH aHaIN3. -
(YuuBepcurerckuil yueOHuk. [Ipuxnagnas maremaruka u uaopmaruka). - M.: Axkagemus, 2013.
3. P. I1. ®enopenko Beenenue B uncnennywo pusuky. - Jlonronpynnsiii: Uatemnext, 2008.

JlononHuTenbHAs TUTEpaTypa
1. . 1. Mapuyk. MeTonbl BBIYHCIUTENBHON MaTeMaTHKH / 2-¢ u3a. epepad. u gom. - M.: Hayka, 1980

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

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

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4arolmuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AWCLIMIINHBL,
YMETb IPUMEHSATH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— MIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PaboThI CTyIEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHWI CTYICHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: TepMmosiiepHbIC U ITa3MEHHBIE TEXHOJIOTUH
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadenpa QU3NKU ¥ XUMHU TUIa3MbI

Kypc: 1

KBaJIMpUKALUS: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 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-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMaIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBAaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIEOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIIUSIX

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «BrraucnurenbHbIe METOAbI B (1)I/I3I/IKC IIJ1a3MBI» 06yqa101u1/n71c51 JOJIKCH:

3HAThb:

- OCHOBBI OJIHOTO WJIHM HECKOJBKHX AJTOPUTMHYECKUX S3BIKOB, OOIINE XapAaKTEPHCTHKU S3BIKOB
POrpaMMHUPOBAHHS U TAITbI Pa3pabOTKH MPOrpaMM;
- OCHOBBI pabOTHI ¢ TAKeTaMHU MPUKIIAJHBIX POTPaMM B 00JIaCTH MaTeMaTUKH U (PU3UKH.

yMeThb:

- BBIOMpATh ONTHUMAJbHBIE AITOPUTMBI JJIS1 COBPEMEHHBIX IPOTPaMM;

pa3pa6aTHBaTb MOJIHBIC 3aKOHYCHHBIC IPOrpaMMbl Ha OJHOM M3 SI3bIKOB BHICOKOI'O YPOBHA,

- nyucarb MHOI'OMOAYJIBHBIC HpOrpaMmbl Ha OJHOM HJIM HECKOJIbBKUX COBPEMCHHBIX A3bIKaX
nporpaMMupOBaHus, KaKk MHAUBHUAYaJIbHO, TAK 1 B KOMaHC,

- HCIOJIb30BAaTh COBPECMCHHBIC CPEACTBA AJId HAIIMCAHUA U OTIIAJKU IIPOrpaMMm;,

- HUCIIOJIB30BaTh 3HAHHA I1I0 I/IH(i)OpMaTI/IKG JUIA HpI/IJ'IO)KeHI/Iﬁ B (1)I/ISI/IK6 U Jpyrux CCTCCTBCHHBIX,

ryMaHUTapHbIX u

COIMMAIbHO-OKOHOMHYCCKUX

HayKax, B WHHOBAIIMOHHON "

KOHCTI)YKTOpCKO—TeXHOJIOFI/I‘{eCKOﬁ n HpOI/I3BOI[CTBGHHO—T€XHOJ'IOFI/ILIGCKOﬁ c@epax JCATCIIbHOCTH.

BJIaJd€Th:




- OJAHHUM WM HECKOJIbKUMU COBPEMCHHBIMHU A3BIKAMH NPOTrpaMMUPOBAHHA U CPEACTBAMU CO3JaHUA
nporpamMmm € UCIOJIb30BaAHUCM OUOIHOTEK.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHS 110 TEME MIPOIION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! ans auddepenunpoBaHHOro 3ayera:

1. OcHOBHBIE TOAXOIBI K YUCIEHHOMY pPELICHHUIO 3aaa4 Mardusuku. [IpenMyiiecTBa U HEJOCTATKH
CETOYHOI0 METO/A.

2. OCHOBHBIE CBOMCTBA Pa3HOCTHBIX CXEM: alllIPOKCUMALUs, yCTOMYMBOCTb U CXOAUMOCTb. JIokanbHas
1 Ti100aibHAas NOTPELIHOCTh, UX UCCIIEAOBAaHHE.

3. YcToiunBOCTB U €€ BUABI, METOMBI HCCIEA0BAaHUS YBOIOLIMOHHON YCTOMYUBOCTH.

4. O030p KOHEUHO-PA3HOCTHBIX CXEM Il ypaBHEHHS MIEpeHoca.

5. O030p KOHEYHO-Pa3HOCTHBIX CXEM JJISl YPaBHEHUS TETIONPOBOIHOCTH.

6. Metonpl TOBBILIEHUS] TOYHOCTH KOHEYHO-PA3HOCTHBIX CXeM; MpaBwio PyHre, cxemsl
Kpanka-Hukosncona, Jlakca-Benapodda, Ileryxosa, ToncThix.

7. Peanuzanusi 0MHOMEPHOTO KOHEYHO-pPa3HOCTHOTO Merofa. Cxema Oeryiero cuéra. MOHOTOHHAS
CKaJapHas IPOrOHKa.

8.  Hcnonp3oBaHME aAMTHBHBIX 3aKOHOB COXPAHEHHMSA Ui MOCTPOCHHUS PAa3HOCTHBIX CXEM;
KOHCEPBATUBHBIE CXEMBI.

9. TloHATHE 0 MOHOTOHHOCTH U IOJIOKUTEIBHON allpoKCUMAalUM cxeMbl. Kpurepun MOHOTOHHOCTH
JUIS SIBHBIX M HESIBHBIX JIMHEHHBIX CXEM € TIOCTOSHHBIMU Koadunuentamu. Teopema ['ogyHosa.

10. MoHoTOHM3alMs KOHEYHO-PA3HOCTHBIX CXEM: CETOYHO-XapaKTepUCTUYECKHE METOABI, CXeMa
®enopenko, meron koppeknuu noTokoB (FCT). Ilomstue o merome logyHoBa ansi OTHOMEpPHBIX
YPaBHEHUU ra30BOM IMHAMUKU.

11. OcHOBHBIE METOMBI PACHICIUICHUS PAa3HOCTHOTO OIlepaTopa: pacllelUIeHHE 0 HAalpaBICHUSM,
pacIiemyIeHue 1o npoLeccam, NoMepeEMEHHO-TPEYTOJIBHOE PACIIEIUIEHHUE.

12. TloHaTre O TONHOW W CyMMapHOHW ammpokcumanuu. Cxembl B JPOOHBIX IIarax CyMMapHOW
anMnpoKCUMAIHH.

13. CxeMbl B JpOOHBIX HIarax MOJHOM anmpoKcuManuu. MeTopl pacIieryieHnsl ¢ HeCOIIaCOBAHHBIM
CTaOWIIN3aTOPOM.

14. OcHOBHBIE MTEPALMOHHBIE METOIbI PEIICHUS! CETOYHBIX ypaBHeHHH. I[loHsATHE O MHOrOCETOYHOM
Merone DeopeHKo.

15. IlpuHuun paBHOpacnpeaenaeHus norpeiHoct. Iloctpoenrne ogHOMEPHBIX HEOJHOPOIHBIX CETOK.
16. TlocTpoeHne ceTok, alanTHPOBAHHBIX K (GopMe pacd€THOW o0JacTh. DJIMITHYECKUN TeHepaTop
CETOK JJIs1 BHYTPCHHEH IByMEpHOH 3a/1auu.

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

18. OcoOeHHOCTH CyIIECTBEHHO JMJO3BYKOBBIX TEUEHHH Bsi3koro rasza. OCHOBHBIC MOIXOIOBI K
MOZEIMPOBAHUIO MEMJICHHBIX TedeHuil. OCOOCHHOCTM MOAEIMPOBAHMSA MEMJICHHBIX TEUEHUH C
CHJIbHBIMU U3MEHEHUSMH IUIOTHOCTH.

19. VYpaBHeHHs MHOTOKOMITOHEHTHOW THaponuHamuku. CoorHomenuss Credana-Makcena.
VYpaBHEHUS HEPa3pHIBHOCTM KOMIIOHEHTOB W HMX 4YHWCIeHHoe pemeHne. OCHOBHBbIE TPYIHOCTU
YHICJICHHOI'O MOJEJIMPOBAHUS JJAMUHAPHOI'O TOPEHUS.

20. IIpoBonumocTs 11a3Mbl. YncineHHas MOZEIb JyTrOoBOro paspsija.

21. YpaBHeHuss MakcBesia JUlsl IUIa3Mbl B KBa3HCTal[MOHApPHOM CJlydae, UX YMCIEHHOE pEIlEHHE.
Uucnennsie Mmoaenu paspsaos BU u CBY.

Kputepun onennBanus



Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yHOBIETBOPUTEIHHO 4 Oayuia - BBICTABISCTCS CTYACHTY, MOKa3zaBIIeMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Tpu nmpoBenennn ycTHOTO A (HepeHIIMPOBAaHHOTO 3a4eTa 00yJaromemycs npeaocrapisercs 30 MUHYT
Ha moArotoBKy. Ompoc oOydaromierocst Mo OWIeTy Ha ycTHOM JU(QEpEeHIIMPOBAHHOM 3a4yeTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



