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AHHOTANMA

Kypc "lunamuueckue CUCTEMBI" 3HAKOMHUT CTYACHTOB C OCHOBaMH TEOPHHM AMHAMHYECKHUX CHUCTEM U HX
MPUJIOKEHUSIMU B pa3IMYHBIX 00NacTiax. B xome Kypca paccMaTpuBAaIOTCSi OCHOBHBIC NOHSTHS M METOIbI
aHaJM3a IMHAMHYECKHX CHUCTEM, TaKMe KaK YCTOMYMBOCTH, IpeNeNbHbIE LUKIBI, Oudypkaruu, (a3oBbie
nopTpeThl ¥ fpyrue. CTyIeHThl U3y4aloT MaTeMaTHUYEeCKUE MOACTH TMHAMUYECKUX CUCTEM U MX TIOBEACHUE BO
BPEMEHH, a TAKKe MPUMEHSIOT MOJIyYeHHbIe 3HAHU Ul peIICHNs 3aa4 U3 Pa3IMYHbIX 00JIacTel, TaKUX Kak
¢u3nka, OMoJOrHs, IKOHOMHUKA M TexHHKa. Kypc Takke OXBaThIBa€T COBPEMEHHBIE METOIbl YHCICHHOTO
MOJEJIMPOBAHUs U aHAJIN3a IUHAMUYECKUX CUCTEM.

1. lean u 3apa4n

Heap AucHUNIHHBI
- OCBOCHHE CTYACHTaMH OCHOBHBIX MOHITHUH W METOIOB B OAHOM M3 (yHJaMEHTaJbHBIX oOiacrtei
COBPEMEHHOW MaTeMaTHKH — TEOPHHM JUHAMUYECKHX CHCTEM, 3a/laBaeMbIX OOBIKHOBEHHBIMH
T QepeHIanbHbIMU  YPAaBHEHUSIMH Ha MHOTO00pa3usX, W3ydeHHWE CIOCOOOB MPUMEHEHHUS 3THX
TIOHSITHI W PE3yJIBTaTOB TEOPUU B MPAKTHYECKOH paboTe 110 HAXOXKIACHHUIO M UCCIICIOBAHUIO IBMYKCHHI
MEXaHHYECKHUX CHCTEM, OIUCHIBAEMBIX TH((GEePeHIIMATBHBIMUA YPAaBHCHHUSIMHU.

3agaum AUCUHUILUIMHBI

- (dopmupoBaHrne 0a30BbIX 3HAHWKA B O0ONACTH TAaKUX PAa3/IeIOB MareMaTWKU, KakK TOMOJIOTHS
MHOT000pa3Hii, Ka4YeCTBEHHbIC  ACHMITTOTHYECKHIE METOIbI nccienoBanus pemenuit OY;

- 0o0y4yeHHe CTy/IeHTOB BO3MOKHOCTSIM IPUMEHEHHs KOHIETITYaJIbHOTO ¥ METOAMYECKOTO armnaparoB
COBPEMEHHOW TEOpPHH Ul aHAJIM3a U MHTEPIIPETAIlMU AaHHBIX, MOJTY4YaeMbIX IPYTUMH, B YaCTHOCTH
YHUCIIeHHbIMHU MeTonamu peuteHus O/1Y;

- dopmupoBanue Oonee OOMMX M PANMOHAIBHBIX TIOIXOAOB K BBHINOJHEHUIO CTYACHTaMHU
UCCIIeIOBaHUN B 00JAaCTH aHalIM3a U YNPABICHUS IBIKCHUAMH KOCMHUYECKHMX OOBEKTOB B paMKax
BBIITYCKHBIX pa0OT Ha CTENCHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJy4YaTh |MOJEIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC

pe3yabTaThl
[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE

IIK-2 CriocoGeH caMOCTOSTEIbHO WIN B HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO

KauecTBe 4jieHa (PyKOBOAUTEINS) MaJIOro KOJUIEKTHBA

KOJJICKTHBA OPraHU30BBIBATH U IIPOBOJUTH [IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB

Hay4HbIE UCCIIEIOBAHMS U UX anpobaIuro Hay4HO-UCCIIE0BATEIbCKOMN paboTHI MOCPEICTBOM

MyOJIMKAMK HAYYHBIX CTAaTeil U yyacTus B KOH(EPEeHIUIX

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB

[TK-3 Criocoben npodeccrnoHanbHO paboTaTh ¢ MPUKITAHBIX TPOTPAMM)

WCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!

- MECTO H POJIb OOIIMX BOMPOCOB HAYKH B HAYYHBIX HCCIICIOBAHUSIX;

- COBpPEMEHHbBIC MPOOJIEMbl MATEMATHKH U MEXaHHUKH;

- MCTOIWYECKHI ammapar aHaJMTHYCCKOH MEXaHHUKH U CIOCOOBI €ro MPUIOKEHHS K peaabHBIM
00BEKTAM;

- TIPUHIUITBI CHMMETPUHN U 3aKOHBI COXPAHCHUS;

HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,

0 B3aMMOCBSA3AX ¥ (DYHIAMCHTAIbHOM €IHHCTBE ECTCCTBCHHBIX HAYK.

YMETB:
- 3(QQEeKTHBHO UCIOIB30BATH HA MPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: MOHATHUS, CYXKACHUS,
YMO3aKJIIOUEHUS], 3aKOHBI;
- TIPEJCTaBUTh NAHOPAMy YHUBEPCAJIBHBIX METOJIOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMS;
- alcTparupoBaTbcs OT HECYIIECTBCHHBIX BIMSHUN IPU MOAEIMPOBAHMU PEATbHBIX (U3HMUECKUX
CUTyaIUil.
BIIAJIETh:
- Hay4YHOW KapTHHOH MHpa;
- MaTeMaTHYeCKUM MOJEITHPOBAHUEM (PU3MUYECKHX 3a1ad.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Tomonoruyeckoe BBEACHUE B TEOPUIO 10 5 15
HENPEPHIBHBIX TUHAMHYECKUX CUCTEM
) OcHOBHBIE MOHSTHUS TEOPUH 10 5 15
HEIPEPbIBHBIX TUHAMUUYECKUX CUCTEM
3 IIpenensHple  MHOXECTBA  JBUYKEHUU 10 5 15
JUHAMAYECKUX CUCTEM
4 Heb6myxnaronue Hu Omy>Karontue 10 5 15
MHOX€ECTBa AMHAMUYECKUX CUCTEM
JInHenHbIE CHUCTEMBI C IOCTOSHHBIMU
5 ko3 puIMeHTaMy, KaKk HHTErPUPYEMBIX 10 5 15
CUCTEM
6 [onsTue 00 9KBHBAJICHTHOCTHU 10 5 15
JUHAMUYECKUX CUCTEM
Tomnonoruyeckoe CTpOCHUE
7 JUHAMUYECKUX CHCTEM B OKPECTHOCTH 5 10
HEIOJBWKHOU TOUKH
[Ipocreitmme ciay4dau 100aJIbHOM
8 9KBHUBAJIEHTHOCTU JUHAMHUYECKUX 5 10
CHCTEM
9 [MocTanoBku 3a7a4 Teopun OUdypKamuii 5 10
10  |budypkanuu monokeHui paBHOBECHUS 5 10
11 budypkanum nepronnieckux JBHKCHAN 5 10
12 HenokanbHble Oudypkanuu B crcTeMax 5 10
HAa IJIOCKOCTH




Wtoro wacos

60

60

150

HOI[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

270 gac., 6 3au.ef.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. Tonomoruueckoe BBCIACHUC B TCOPUIO HCIIPEPBIBHBIX TUHAMUYCCKUX CUCTEM

OCHOBHBIE TOIIOJIOTMUECKHUE IIOHATHUS

MHoxecTBa U 0TOOpakeHus1. BBegeHne TOMOIOrMM B MHOXECTBO. TOMONIOrnyecKkue NpoCTpaHCTBA.
OTkpbIThIE UM 3aMKHYTble MHOXecTBa. OKpEeCTHOCTb, BHYTPEHHOCTb, TIpaHHULA, 3aMbIKaHHUE
MHOXeCTBa. KOMITaKTHOCTB.

OTto0pakeHus, roMeOMOP(PHU3MBI
HemnpepsiBHbie oToOpaxenus. [ome-mophusmbl. Tormonorndeckas 5KBUBaJICHTHOCTh IPOCTPAHCTB.

MHoroo6pazus

Onpenenenne MHOTOOOpasusi. Pasmeprnocts. [Ipumepsl MHOT0OOpasuii. JlokabHbIe KapThl U aTiac
MHoOrooOpasusi. yHKIMH 3aMEHbI MepeMEeHHBIX. [ ankue MHorooOpasus. CBsi3HbIE MHOTOOOpa3usl.
Knaccuduranus no pasmepaoctu. OaHOMEpHBIE MHOTOOOpa3HsI.

O030p mpocTelmux BUJ0B MHOTOOOpa3Hid

Cas3HBIE IByMEpHble MHOTooOpa3usa. KommnakTHble IByMepHbIE MHOrooOpasus, OpUEHTUPYEMbIE U
HEOpHEHTUpyeMble MHOroooOpasus. IIpumepsl MHOrooOpasmii BBICIIMX pa3MepHocTel: cdepsl,
MWIAHAPKLL, TOpbl. [IpsiMble TIpoW3BeneHUsT MHOrooOpasmii. [IpoeKTHMBHOE TPOCTPAHCTBO U
HEKOTOPBIE €ET0 CBOMCTBA.

KacarensHOe paccioeHre 1 BEKTOPHBIE TI0JIsE HA MHOT000pa3uu

I'maaxue muoroo6paszus. duddeomopdusmsbl. KacarenbHbili BEKTOp U KacaTrelnbHOE MPOCTPAHCTBO B
TouKe MHOTOOOpasus. KacarenbHoe pacciioenne MHOrooopasus. BekropHoe mosie Ha MHOTOOOpa3uu
Kak 0000meHne cructeMbl AuddepeHInaIbHbIX yPaBHEHHH.

2. OCHOBHEIE TTOHSTHUS TCOPUHN HCIPEPBIBHBIX TUHAMUYCCKUX CUCTEM

JuHaMuyeckass CUCTeMa, KaK OJHOMapaMeTphyeckass rpynmna mnpeoOpa3oBaHUi NPOCTPaHCTBA
cocrosgHui. HenpepbiBHbIE JUHAMUYECKUE CUCTEMBI (IIOTOKH), ONpeAesieMble BEKTOPHBIMU IIOJISIMU
Ha MHorooOpasusix. Oneparop moroka. Omeparop caBura mo tpaekTopusM. OCHOBHBIE CBOWCTBa
Tpaektopuii. lIpocreillie OUHAMMYECKHE CUCTEMbBI: IIOKOW, IIPOCTOW CIBHUI, IOBOPOT,
runepbonuueckuit moBopoT. Tononoruyueckas kiaccupuKanus TPACKTOPUNA JUHAMUYECKUX CHUCTEM.
HenoasukHele TOUKY, 3aMKHYThIE TPAEKTOPUH (LIUKJIbI), HE3aMKHYTbIE TpacKkTopuu. Ilepuoanueckue
JBUKCHHS.

WHBapnaHTHBIE MHOXECTBA TMHAMHYECKUX CUCTEM.

WnBapuanTHBIE MHOXECTBa JMHAMUYeCKHMX cucreM. (OCHOBHBIE CBOMCTBAa. 3aMKHYTBIC
HWHBapUaHTHbIE MHOXECTBA. OrpaHMUYCHHE JUHAMUYECKOM CUCTEMbI Ha THBAPUAHTHOE MHOKECTBO.

3. IIpenenbHble MHOXKECTBA ABM)KCHUN JTUHAMHYECKUX CHCTEM

OCHOBHEIE CBOICTBA

HpeILeJ'ILHLIe TOYKHU U NPCACIbHBIC MHOXKCCTBA I[BI/I)KGHI/Iﬁ JNMHAMHUYCCKHUX CUCTCM. I/IHBapI/IaHTHOCTB
1 3aMKHYTOCTB IPEACIIbHBIX MHOXCCTB. HCHYCTOTa 1 CBA3HOCTb NMPEACIIbHBIX MHOXXECTB IBUIKCHHUSA
Ha KOMIIaKT€E.

Knaccudukanus nomytpaexkropuii



Knaccudukanust noayTpaekTopuil IMHAMHUYECKHUX CHCTEM TI0 CBOMCTBAM MX NpPEACIbHBIX MHOKECTB.
HenoasuxHele TOUKH, NEPUOAUYECKHUE, YXOISIIME M ACUMITOTUYECKHE IBMKEHMs. JBUkeHMS,
ycroituuskie no Ilyaccony.

[IpenenbHpie MHOXKECTBA IBHKEHHUN Ha chepe U IIOCKOCTH

OcHOBHBIE CBOICTBa JBMXKEHUH, ycToHuMBbIX 10 Ilyaccony. JlnHamMmudecku npenenbHble MHOKECTBA
JBWKEHUH Ha cdepe u mnockocTr. Teopema [lyankape-benaukcona.

JluHaMu4ecKue CUCTEMbI Ha TOpE

Hunamuueckue cucremMbl Ha Tope. OOMoTkH TOpa. [lpuBeneHue K IUCKPETHOW IUHAMHUYECKON
cucTeMe Ha OKpy)XHocTH. Ymcno Bpamenus. PanpioHanbHble M MppalMOHAlIbHBIE OOMOTKH TOpa.
UppanuonanbHas 0OMOTKa TOpa Kak IpuMep ABMKEHHsI, ycToiunBoro 1o Ilyaccony.

4. He6J'Iy>K,E[aIOH_II/Ie n 6J'Iy>K,I[a}OH_[I/Ie MHOXCCTBA JTMHAMHWYCCKHUX CUCTCM

CoiicTBa HeOMyKJAIOIIETO MHOKECTBA

AttpakTopsl u peneiiepel. HeGmyxxaaromue u Onyxaromune TOYKM U MHOXKECTBA JTUHAMUYECKUX
cucteM. OCHOBHBIE CBOWCTBa HEOMY)XKJAIOLIETO MHOXECTBA: CHMMETPHs II0 BpPEMEHH,
WHBapUAHTHOCTb, 3aMKHYTOCTb. CBs3b HEOIYKIAIOLIETO MHOXECTBa JTUHAMHYECKOHW CHUCTEMBI C
[IPEENIbHBIMU MHOXKECTBAaMH €€ JBHXEHUH, LleHTpasbHOE MHOXXECTBO JUHAMUYECKON CUCTEMBI.
Teopema bupkroda o uenrpe.

YcroiuuBsle 10 JIAMyHOBY MHBapHaHTHBIE MHOKECTBA AMHAMHUYECKUX CUCTEM.

YeroituuBeie 1o JIsSmyHOBY WHBapHaHTHBIE MHOXKECTBA JMHAMHYECKON CHUCTEMBl. ACUMITOTHYECKHU
YCTOMYMBBIE KOMIIAKTHBIE MHOXECTBA — arTpakTopbl. Pememneppl. OO6nactu OpUTSHKEHUS
aTTPaKTOPOB U PEIEeIuIEpOB, UX CBONCTBA.

5. JIuneitHble CUCTEMBI C TOCTOSSHHBIMU KO3 HUITEeHTaM1, KaK HHTETPUPYEMBIX CHCTEM

Pemenne MuHENHBIX CUCTEM

JluHeliHble CHUCTEMBI C MOCTOSHHBIMH KodQduureHTamu. DyHIaMEHTalIbHAs MaTpUlla CHUCTEMBI.
OkcrioHeHTa Matpuipl. OOmMiA  BUJ — peIIeHUS JUHEHWHOW CHUCTEMBI C  TIOCTOSHHBIMH
ko3 punmentamu. Anredpanveckas Kiaccu(puKanus AByMEPHBIX TUHEHHBIX CHCTEM.

W HBapuaHTHBIE MHOXECTBA JINHEWHBIX CUCTEM

Paznoxenne ¢a3oBoro mpocTpaHCTBa JMHEHHOW CHUCTEMbl Ha WHBapUAHTHBIC IMOAMPOCTPAHCTBA.
l'unepOonuueckue JHUHEHHBIE CHCTEMBL. YCTOWYMBOE W HEYCTOHYHMBOE TOANPOCTPAHCTBA
runepOonmuecknx cucreM. LleHTpanbHble JHMHEHHBIE CHCTEMBbl. VIHBapuaHTHBIE TOpPHl B
LEHTPaIbHBIX CUCTEMAX.

Jlunelinbie cCUCTEMBI ¢ IEPUOAMYECKUMHU KOIPPHUIIHEHTAMH

JluneiiHble cUCTEMBI ¢ EpHOANYECKUME Kod(hdunreHTamMu. OyH1aMeHTalIbHasi MaTPHLIa CUCTEMBI.
Marpuna MoHOApOMUY. MYNBTUIUIMKATOPEL. Brienenne nepuoanueckoil 4acTi pemeHus.

Teopema ®noke-JIanmyHoBa

Teopema O®noke-JIssmyHOBa O TNPHBEICHUH CHCTEMBl C TEPUOAMYCCKHMH KOI(PPHUIMCHTAMH K
cHCTEME C MMOCTOSIHHBIME K03 QUItneHTamu.

6. [TorsaTre 00 DKBUBAJIEHTHOCTH JUHAMHUYECKUX CUCTEM

ITonsiTe 00 SKBHBAJIEHTHOCTH JUHAMHYECKHX CHUCTEM. DKBUBAJCHTHOCTh AMHAMHYECKHX CHCTEM B
OKpecTHOCTH Heoco0oil Touku. Teopema o BoIIpsAMIICHHH TpaekTopuil. JIuHelHas, rankas u
TOIOJIOTUYECKask IKBUBAJICHTHOCTH JIMHEHHBIX cucteM. Tomonornueckast Kiiaccu(uKanus TMHEHHBIX
CHCTEM.

CummMmeTpun JUHAMUYEeCKUX cucTeM. JluckperHsie rpynnbl cuMMeTpril. CHMMETpHH ¢ 0OpalieHueM
Bpemenu. OOparumble cuctembl. HempepbiBHBIE TIpynmnbl cumMmerpuil. KomMMmyTupytomume HOTOKH.
I'pynnel cuMMeTpuii, TOPOXKACHHBIE KOMMYTHPYIOIIMMH NOTOKaMH. [loHMXEeHHEe MopsiiKa CHCTEMBI
[IPY HAJIMYUHU HENPEPBIBHOW IPYIIIIBI CHMMETPHUM.

Cemecrtp: 2 (Becennuit)



7. Tononorun4eckoe CTpOCHUE TMHAMUYECKUX CUCTEM B OKPECTHOCTH HEIIOABUKHOUN TOUKHU

JlokanbHas SKBUBAJICHTHOCTh IMHAMHUYECKUX CHCTEM.

JImneapuzanuss JAMHAMMYECKOM CHCTEMBI B OKPECTHOCTHM HENOABMKHOW TOYKH. JlokanbHast
SKBHUBAJICHTHOCTh HEIWHEWHON W JMHEapU30BaHHOW cucTeM: Teopema o IpobOmana-XapTmana
nuHeapu3anuy. Tomojoruyeckass KiIacCUpHUKAUMA TUNEPOOIMYECKUX HEMOABHMKHBIX — TOYEK.
CrtpoeHne HENMHEHHOW CHCTEMBbI B OKPECTHOCTH HETOJABIXKHOW TOUkH. [umepboindeckoe u
LEHTpaJIbHOE WHBapHaHTHBIE MHOrooOpasus. Teopema Apnamapa-lIleppoHa 00 HHBapHaHTHBIX
MHorooOpasusax. Teopema o IEHTPaILHOM MHOTOOOpa3uu.

8. [Ipocreiimue cirydan T100aIbHON SKBUBAJICHTHOCTH TUHAMUYECKUX CUCTEM

Hexoropeie pesynsratsl 0 T100aibHON 3KBUBAIEHTHOCTHM AMHAMUYECKHX cHcTeM. CHCTeMBl ¢
KOHEYHBIM YHCIIOM HETOJBI)KHBIX TOUEK Ha OKpYXHOCTU. CriennanbHble OTOKU 0€3 HEeTOABIKHBIX
To4yek Ha Tope. CBenenne ux k auddeomopdusmam okpysxkHoctu. Kimaccudpukanus [lyankape.

9. IlocranoBKM 33124 Teopun OUQypKaunit

[locranoBku 3amau teopuu Oudypkaumii. Ilpobnema knaccuduxkaunu Oudypkaumii. budypkanuu
HOJIOKeHNH paBHOBecHs. CBeeHNE K 3a1a4e Ha IEHTPaJIbHOM MHOT000pa3HH.

10. budypkanuu monokeHuii paBHOBECUS

OnHomapamerpuueckue oudypKaum MogoKeHUH paBHOBECHS

JIByxnapamerpuueckue Oudypkanuu NoixokeH!in paBHoBecus: OHONapaMeTpuieckiue Ondypkanuu
noJokeHni paBHOBecHs. Ciydail HyJeBOTO COOCTBEHHOTO 3HaueHHs. PokaeHWe W MCYE3HOBCHHE
mapsl HEMOJIBM)KHBIX TO4YeK. budypkanms s HyneBOro COOCTBEHHOTO 3HAUEHHMS B CHCTEME C
cumMmerpueid. Citydail mapbl YMCTO MHUMBIX KOpHEW. PoxkieHue mukina. Msirkast U sKecTkas oTepst
YCTOMYUBOCTHU.

JIByxnapamerpuueckue OndypKaruu mojJoKeHu ! paBHOBECHS.

JIByKkpaTHO BBIpOXJICHHAS HEMOJABIIKHAS TOYKa OJHOMEpHOH cuctembl. COopka YWTHH.
JByxnapamerpuueckasi Onudypkamnus B caydae AByX HYJIEBbIX COOCTBEHHBIX 3HAYCHH.

11. budypkanuu nepuoaIu4ecKix ABHKECHUN
budypkanumn nepronniyeckix ABMKEHUN IPU MYJIBTHILIMKATOpE, paBHOM 1

budypkanun npu MyasTUIUIKATOPE, pAaBHOM -1
budypkamuu mnpenenpHbIx nuKiIoB. OtoOpaxenue B cedeHun Ilyankape. MynbTHITMKATOPHI

oroOpaxenusa. Kputuueckue ciydau. budypkauus nukina npu MyJIbTHIUIMKAaToOpe, paBHOM 1.
Poxnenue u ncueHoBeHUE Naphl IPEAEIIBHBIX LIUKIIOB.
VYnBoenue nepuosa. YHuBepcanbHOCTh DeiireHOayma.

12. HenokanbHble OudypKauu B cUCTEMaX Ha IIIOCKOCTH

Henokanbupie 6udypkanum B cuctemax Ha IuiockocTd. [losBneHune w pacnaa ceioBOW CBSI3KH.
Poxnenue nukia U3 roMOKJIMHAYECKOW TPAGKTOPUM CEMJIO-y3ia. PoxKIeHUe NpeleabHOro NUKIIa 13
MIETJIA CEMapaTpHUCHL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

AynuTopus ¢ IPOEKTOPOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. Maremaruieckie METO/IbI Kilaccuueckoi MmexaHukH [ Tekct] : [y4ue0. mocobue st By3oB] / B. U.
Apnonbn .— 5-e u3a., crepeorurt. — M. : Dauropuan YPCC, 2003 .— 416 c.

2. Maremarnueckwii ananu3 [Tekct] : B 2 4. : yueOHUK aiist By3oB / B. A. 3opud .— 5-e uzn. — M. :
MIHMO, 2007 .—Y.2. - 794 c.

1. Apnonsa B.U., Ko3nos B.B., Heitituranr A.1. Maremarudyeckue acrekThl KJIacCCHYECKON 1 HeOeCHOM
Mexanuku. M.: Oautopuan YPCC, 2002, 414 c.

2. Apnonpg B.M. 'eomerpuueckre METOIbI B TEOPUK OOBIKHOBEHHBIX AU PepeHIINATBHBIX YPABHEHHUM.
WxeBck: YomypTckuii rocynapctBeHHbli yHuBepcutet, 2000, 400 c.

3. Karok A.B., Xaccen6nar b. BeeneHre B COBpeMEHHYIO TEOPHUIO JTUHAMUYECKUX CUCTEM C 0030poM
nmocieaHux poctwxennii. — M.: MITHMO, 2005. — 464 c.

JlononHuTEIbHAS IUTEPATypa
Kypnans! uznarensctB Springer, Elsevier, AMS

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

http://scitation.aip.org/, http://www.sciencemag.org/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYIIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HeobxonumMoe nporpammHoe obecriedenne: mporpaMMHusblii maket MATLAB®

ObecrieueHne caMOCTOSITETLHON paObOThI: JEKTPOHHBIE PECYPCHI, B TOM uunciie BeO-caiit UTIM um.
M.B. Kennpima PAH (http://www.keldysh.ru), 6a3sl xypHanos uzgarenscts Springer, Elsevier, AMS

9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM

arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHUOMBI.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl Ui paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenpbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaina (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHbIX JUISI CaMOCTOATEJIBHOIO  M3Y4EHHS,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PykoBOACTBO M KOHTPONb 32 CaMOCTOSATENBHOM paboTON CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu

dusTex-urkona ApokocMuueckux TexHomoruit

kadempa MaTeMaTHYECKOTO MOISTUPOBAHUS U MPUKIIATHOW MAaTEeMAaTUKH
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaspaGorunkm:

C.I1. Tpopumos, kau. Gus.-Mar. HAyK, ACCUCTEHT
M.T. lllupo6oKOB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM M UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTD SKCIIEPUMEHT
(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIIU

B pesynbrare u3ydeHus AUCIUIUIMHEI «/IuHaMHYecKre CHCTEMBD) 00YUYarOIIUHACS JTOJIKEH:

3HATb:

- MCCTO " POJIib O6H_II/IX BOIIPOCOB HAYKU B HAYYHBIX UCCIICAOBAHUAX,
- COBpPCMCHHBLIC HpO6HeMLI MaTCMaTHuKN U MCXaHUKH;
- MGTO,Z[I/I‘-IGCKI/II\/’I arrapar AHAJIMTHYCCKOM MEXaHHKU U CIOCOOBI €ro MNPUIIOKCHUA K PCaJIbHBIM

00BEKTAM;

- TPUHOUIIBI CHMMCETPUU U 3aKOHBI COXPAaHCHU A,

HOBEHIIIHE OTKPBLITHA €CTCCTBO3HAHUA,

yMeTh:

O B3aNMOCBA3AX U (bYH,I[aMCHTaJ'IBHOM CANHCTBC CCTCCTBCHHLBIX HAYK.

- 3(1)(1)CKTI/IBHO HCIOJIb30BATh HA MPAKTUKE TCOPCTUYCCKNUEC KOMIIOHCHTBI HAYKU: MMOHATUA, CYXXICHUA,

YMO3aKITFOUCHUS, 3aKOHBI;

- TIPEJCTaBUTh NAHOPAMy YHUBEPCAJIBHBIX METOJOB M 3aKOHOB COBPEMEHHOI'0 €CTECTBO3HAHMS;
- alcTparupoBaTbcs OT HECYIIECTBCHHBIX BIMSHUN IPU MOAEIMPOBAHMU PEATbHBIX (U3HMUECKUX

CUTyaluH.
BJIaJeTh:
- Hay4YHOW KapTHHOH MHpa;

- MareéMaTu4eCKUM MOICIMPOBAHUEM (I)I/ISI/I‘IeCKI/IX 3aJa4.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroIIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUIEHHON TeMe.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAauu AU PepeHIMPOBaHHOTO 3auéTa B 9 cemecTpe:

1. IlpocTpaHCTBO COCTOSIHUI CHCTEMBI COCTOUT U3 N 251eMeHTOB. CKOJIBKO pa3IMYHbIX JUHAMHYECCKHX
CHCTEM MOXKET CyIIIECTBOBATh Ha TAKOM ITPOCTPAHCTBE?

2. OcCHOBHBIE TIOHATHS, CBSI3aHHBIE C MHO)KECTBAMU U OTOOPAKCHUSAMM.
3. KakoBO MUHHMMAaJIbHOE YUCIIO OTKPHITHIX MHOXKECTB B TOTIOJIOTHYECKOM MPOCTPAHCTBE?

4. MoxXeT I TIOAMHOXKECTBO TOIOJIOTMYECKOTO MMPOCTPAHCTBA OBITH HU OTKPHITHIM, HU 3aMKHYTBIM? A
OTKPBITHIM U 3aMKHYThIM?

Ecmu OTO6pa)KeHI/Ie HCTIPCPBIBHO U 6I/IeKTI/IBHO, TO BCCriaa Ju OHO FOMeOMOp(bHO?
HpI/IBe,I[I/ITG MNpUMEP HCKOMITAKTHOI'O, HO OI'paHUYCHHOI0 OJHOMECPHOI'O MHOT! OO6pa3I/I$I.
Bcer;[a JIA CBSI3HO JIMHEHHO CBSI3HOE MHOXKECTBO?

® N AHW

ITocTpounTs atnac IByMEpHOTO LHUIUHAPA.

9. Jlokaxxute, 9TO CyIIECTBYET OECKOHEUHOE MHOKECTBO OIHOMEPHBIX KOMIIAKTHBIX MHOTOOOPa3HIA.
10.Omummre knaccuUKanuio AByMEPHBIX CBA3HBIX KOMIIAKTHBIX MHOTOOOpa3Hil.

11.[lokaxuTe acCCOUATUBHOCTD MPSIMOTO MPOU3BEACHUS MHOTOO0pa3nii.

12.Kakomy MHOTroo0pa3no roMeoMop(pHO NPOEKTUBHOE MPOCTPAHCTBO?

13.Bcerna nu kacareiabHOE pacciioeHne N-v MHOrooopasust M romeoMop(pHO npsiMoMy MPOU3BEACHUIO?
14.Ecnu TpaeKTOpUH IBYX IBHKCHUN UMEIOT OOIIYIO TOUKY, TO ABMXKEHHSI COBHanaioT. Jlokasars.
15.0nucats Bce MHBapMaHTHBIE MHOXECTBA IPOCTOTO CABUTA.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS caadn quddepenupoBantoro 3auéra B 10 cemcerpe:
. OcHOBHBIE BU/IbI SKBUBAJICHTHOCTH TUHAMUYECKUX CUCTEM.
. CxoacTBO U pa3nuyme MOHATUN CONPSKEHHOCTH U OpOUTAIbHON SKBUBAJIEHTHOCTH.
. IIpuBecTu npuMepsl AUCKPETHON TPYIIIBI CHMMETPUN AMHAMHYECKUX CUCTEM.

1
2
3
4. Ilpumepbl TPUBHAIBHBIX HEMIPEPBIBHBIX TPYII CUMMETPUN IUHAMUYECKUX CUCTEM.
5. @opMyIHpPOBKA TEOPEMBI O BBITPSMIIEHUH TPACKTOPHUH.

6. I'unepOonuueckue U LEHTPAIbHBIC JINHEHHBIE CUCTEMBI.

7

Bcerna mu muHamudeckass cucTeMa JOKAJIbHO JKBHBAJICHTHA JMHEAPU30BAHHON B OKPECTHOCTH
HEIMOABM)KHOMN TOUKN?

8. KakoBa cTeneHb IT1aJJKOCTH HHBAPUAHTHBIX MHOTOOOpa3uii B OKPECTHOCTH HEMOABHKHOM TOUKN?

9. MoxkeT 1M CyIIEeCTBOBATh JAByXIapaMeTpuueckass Oudypkaiuss B OTHOMEpHOH cucreme? A
OJHONIapaMeTpUYecKasi B JBYMEPHOM?

10.Yt0 Takoe Oudyprauus CMEHbl YCTOHYUBOCTH?

11.Coopka YutHu Kak OuypkamoHHas fuarpaMma JUHAMUYECKON CUCTEMBI.

12.0cHOBHBIC OTalbl HCCICAOBAHUS JAByXIapamMeTpUyeckod Oudypkammu Juis JIBYX HYJEBBIX
COOCTBEHHBIX 3HAYEHHH.

13.PoxieHne 1 nCue3HOBEHHE TPEIeNIbHBIX IIUKIIOB IPU OndypKaIuH.

14.YcnoBust BOSHUKHOBEHHS OM(ypKaLUK yABOCHHUS TIEPHOJIA.

15.00mee mpencrapieHre O IOCIEAOBATEIbHOCTH Oudypkanmii yaBoeHus mepuona. CreHapuii
Deiirenbayma nepexofa K xaocy.

Kputepun onennBanus

Onenka ommyHo 10 OGaymoB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.



Ouenka ommuyHO 8§ OawioB - BBICTABIISICTCSl  CTY/AGHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 33714, NPaBHIbHOE 00OCHOBAHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BEICTABISIETCS CTYICHTY, €CJIM OH TBEP/O 3HACT MaTepHall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yaoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnpoBenmenust — auddQepeHIMpPOBaHHOTO 3a4yeTa oO0ydarommecs MOTYT TIOJb30BaThCs
MpOrpaMMol JTUCHMIUIMHBI, @ TakXe CHPaBOYHOW JIUTEPAaTypol, BBIYMCIUTEIBHON TEXHUKOH,
KOHCIIEKTaMH JICKIIAH.

JuddepeHmpoBaHHbId 3a4ET MOXKET MPOBOJUTHCS 10 HMTOTaM TEKYIIEH YCIEBAEMOCTH W CIa4H
3aJaHMi, WK IyTEM OpraHU3alyy CIeHUaTbHOTO ONpOoca, MPOBOAMMOIO B YCTHOM (popme



