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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;

- (bOpMI/IpOBaHI/Ie Ooiee 06H_II/IX U panyoOHAJIbHBIX MOAXOAOB K BbIIIOJHCHHUIO CTYACHTAMH
HUCCJICIOBAaHUM B o0acT aHanu3a u YHpaBJICHUA ABHIXCHHUAMU KOCMHUYCCKUX 00BEKTOB B paMKax
BBIITYCKHBIX pa60T Ha CTCIICHb MarucTpa.

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

OIIK-2.1 NmeeT npeacTaBiIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCHoOHaTbHON e TEHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
mpobiemMax HayKd U TEXHUKH B 001acTH UCCIJICAOBAaHUM B 001acTH MHPOPMATHKH U BHIYUCIUTEIBHOM
MH(QOPMATUKHU U BBIYUCIUTEIBHON TEXHUKH, TEXHHUKH U UX MTPAKTHYECKYIO 3HAYMMOCTh

CIIocOOCH Ha HayYHOM si3bIKe (hopMynupoBarh  |OITK-2.3 Brameer mpodecCHOHANBHON TEpPMHHOIOTHEN,
npoQecCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU

nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CnocobeH paspabaTbiBaTh W MOJCPHU3UPOBATH
pOrpaMMHOE u anmapaTHoe obecrnieueHne
MH()OPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CHCTEM

OIIK-3.3 CmocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJIbl NIPU PELICHUH HOBBIX 3a/1a4, MPUMEHSS 3HAHUA U3
pa3IuyHbIX ob1acTell HayKu (TEXHHUKH)

OIIK-3.4 Brnameer aHaAIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TpaHUIIBl TIPUMEHUMOCTH MOTYy4YaeMbIX PeIICHUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obOmacTu I/IH(I)OpMaTI/IKI/I u
BBIYUCIIUTEIIbLHOMN TCXHUKU, YUUTLIBAA
OCOOCHHOCTH U OrpaHU4YCHUA Pa3JIMYHBIX
METOTOR NETTTEHU A

OIIK-3.5 CnocobeH aganTupoBaTh 3apyOe:KHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOCKTUPOBAHUS K HYXK/IaM OT€YECTBEHHBIX MPEATPHATHI




B e e o s

OIIK-3.6 CrmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHUBAThH " NPUMEHSATH MareMaTH4YeCKHe,
€CTECTBEHHOHAy4YHbIC,  COLMAILHO-DKOHOMHUYECKHE U

npodeccroHanbHbIe 3HAHUS IJI PEIICHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXKIMCLUILIMHAPHOM KOHTEKCTE

OIIK-3.7 CnocobeH  pa3pabarbiBaTh  OpPUTHHAIBHEIC
QTOPUTMBI M TIPOTPaMMHBIE CPEICTBA, B TOM 4YHCIE C
UCIIOJIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYaIbHBIX
TEXHOJIOTHH, JJIsl peleHuns MPO(ECCHOHATIBHBIX 3a1a4

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHUH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEeI0BaTEIbCKON
NeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIaJICET 3HAHUEM OCHOB (PMI0CO(OUN U METOOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[IK-2.2 YMmeer npuUMEHATH MOMyYEHHBIC 3HAHUS B 00JacTu
(byHIaMEeHTaJIBHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALNU U

pearhb CTaHZapTHBIE  3aJadyd B COOCTBEHHOM
Hay4YHO-HUCCIII0BATEIBCKON IEATEILHOCTH
[IK-2.3 Nwmeer MIPaKTUYEeCKUN OTIBIT

HAay4YHO —HCCJ'Ie,Z[OBaTeJ'ILCKOﬁ ACATCIIBHOCTH B o0macTu

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI

[1K-2.4 BnageeT MeTogaMu U alropuTMaMu pELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIOJNB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUS, pedepupoBanus,
oubnmorpadUIecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

I1IK-3 Bnazneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYTUICHUS C COOOICHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPECTaBICHNS MaTepHAJIOB COOCTBEHHBIX
HCCIeI0BaHUI

[IK-3.1 3HaeT OCHOBBI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

IMK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI N0 TEME HAy4YHOU
pabotbl

[IK-3.3 MMeeT mpakTHYECKUH OMBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B o0jactu
MH()OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacT Mpo(heCCUOHATBHOMN IEATEILHOCTH

[MK-1.1 3HaeT OPUHIUNBI MMOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTalluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4YHbIX  0030poB,  myOnukanuii,  pedepatoB U
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 VYMmeer pemars Hay4yHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHnedeHus B CBA3M C IOCTaBJICHHOM
LEJBIO U B COOTBETCTBUH C BEIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy NP aHaiu3e OObeKTa HAyYHOU M
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.




- MECTO M POJIb OOIIMX BOMPOCOB HAYKH B HAYYHBIX HCCIICIOBAHUSIX;

- COBpPEMEHHBIC MPOOJIEMbl MATEMATHKH U MEXaHHUKH;

- MCTOIWYECKHI ammapar aHaJUTHYCCKOH MEXaHHUKH U CIOCOOBI €ro MPUIOKEHHS K peajbHBIM
00BEKTAM;

- TIPUHIUITBI CHMMETPUHN U 3aKOHBI COXPAHCHUS;

HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,

0 B3aMMOCBSA3AX ¥ (DYHIAMCHTAIbHOM SIHHCTBE ECTCCTBCHHBIX HAYK.

YMETB:
- 3(QQEeKTHBHO UCIOIB30BATh HA MPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: MOHATHUS, CYXKACHUS,
YMO3aKJIFOUEHUs], 3aKOHBI;
- TIPEJCTaBUTh NAHOPAMy YHUBEPCAJIBHBIX METOJIOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHMS;
- alcTparupoBaTbcs OT HECYIIECTBCHHBIX BIMSHUN IPU MOAEIMPOBAHUU PEATbHBIX (U3MUECKUX
CUTyaIuil.
BIIAJICTh:
- Hay4YHOW KapTHHOH MHpa;
- MaTeMaTHYeCKUM MOJEITHMPOBAHHEM (PU3MUYECKHX 3a1ad.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Tononoruyeckoe BBEACHUE B TEOPUIO 10 5 15
HENPEPHIBHBIX TUHAMHYECKUX CUCTEM
) OcHOBHBIE MOHSTHUS TEOPUH 10 5 15
HEIPEPbIBHBIX TUHAMUUYECKUX CUCTEM
3 [IpenensHple  MHOXECTBA  JBUYKEHUU 10 5 15
JUHAMAYECKUX CUCTEM
4 Heb6myxnaronue Hu Omy>Karontue 10 5 15
MHOX€ECTBa JMHAMUYECKUX CHUCTEM
JInHelHpIE CHUCTEMBI C IOCTOSHHBIMU
5 ko3 puIMeHTaMu, KaKk HHTEIPUPYEMBIX 10 5 15
CUCTEM
6 [onsTue 00 9KBHBAJICHTHOCTHU 10 5 15
JUHAMUYECKUX CUCTEM
Tomnonoruyeckoe CTpOCHUE
7 JUHAMUYECKUX CHUCTEM B OKPECTHOCTH 5 10
HEIOJBWKHOU TOUKH
[Ipocreiimme ciay4dau 100aJIbHOM
8 9KBHUBAJIEHTHOCTU JUHAMUYECKUX 5 10
CHCTEM
9 [MocTanoBku 3a7a4 Teopun OUdypKamuii 5 10
10 |budypkannu nonokeHui paBHOBECHUS 5 10
11 budypkanum nepronnieckux JBHKCHAN 5 10
12 HenokanbHble Oudypkanuu B crcTeMax 5 10
HAa IJIOCKOCTH
Hroro yacos 60 60 150
Iloaroroska k sk3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Tonosornueckoe BBEJCHUE B TEOPUIO HEIIPEPHIBHBIX INHAMUYECKHUX CUCTEM

OCHOBHBIE TOIIOJIOTMUECKHUE IIOHATHUS

MHoxecTBa U 0TOOpakeHusl. BBejeHne TOMOIOrMM B MHOXECTBO. TOMONIOrnyecKnue NpoCTpaHCTBA.
OTkpbITBIE UM 3aMKHYTble MHOXecTBa. OKpEecTHOCTb, BHYTPEHHOCTb, TIpaHULA, 3aMbIKaHHUE
MHOXeCTBa. KOMITaKTHOCTB.

OTto0pakeHus, roMeoMOP(PHU3MBI
HemnpepsiBubie oToOpaxenus. [ome-mophusmbl. Tormonorndeckas 5KBUBaJICHTHOCTh IPOCTPAHCTB.

MHoroo6pazus

Onpenenenne MHOTOOOpasusi. Pasmeprnocts. [Ipumepsr MHOT0OOpasnii. JlokabHbIe KapThl U aTiac
MHorooOpasusi. yHKIMH 3aMEHbI epeMEeHHBIX. [ ankue MHorooOpasus. CBsi3HbIE MHOTOOOpas3usl.
Knaccudurkanus no pasmepaoctu. OaHOMEpHBIE MHOTOOOpA3HsI.

0030p mpocTelmux BUJ0B MHOTOOOpa3Hid

Cas3HBIE IBYMEpHble MHOTooOpa3usa. KommnakTHble IByMepHbIE MHOrooOpasus, OpUEHTHUPYEMbIE U
HEOpHEHTUpyeMble MHOroooOpasus. IIpumepsl MHOrooOpasmii BBICIIMX pa3MepHoOcTel: cdepsl,
MWIAHAPKLL, TOpbl. [IpsiMble TIpoW3BeneHUsT MHOTrooOpasmii. [IpoeKTHMBHOE TPOCTPAHCTBO U
HEKOTOPBIE €T0 CBOMCTBA.

KacarensHOe paccioeHre 1 BEKTOPHBIE TI0JIsE HA MHOT000pa3uu

I'maakue Muoroo6paszus. duddeomopdusmsel. KacarenbHpili BEKTOp U KacaTrelnbHOE MPOCTPAHCTBO B
TouKe MHOrooOpasus. KacarenbHoe pacciioenne MHOrooOpasus. BekropHoe mosie Ha MHOT0OOpa3uu
Kak 00001eHne cructeMbl AuddepeHInaIbHbIX yPaBHEHHH.

2. OCHOBHEIE TTOHSTHUS TCOPUHN HCHIPEPBIBHBIX JTUHAMUYCCKUX CUCTEM

JluHaMuyeckass CUCTeMa, KaK OJHOMapaMeTphyeckass rpynmna mnpeoOpa3oBaHUil NPOCTPaHCTBA
cocrosgHui. HenpepbiBHbIE JUHAMUYECKUE CUCTEMBI (IIOTOKH), ONpeAesieMble BEKTOPHBIMU IIOJISIMU
Ha MHorooOpasusix. Oneparop moroka. Omeparop casura mo tpaekTopusiM. OCHOBHBIE CBOWCTBa
Tpaektopuii. lIpocreillie OUHAMMYECKHE CUCTEMBI: IIOKOW, IIPOCTOW CHBHUI, IOBOPOT,
runepbonuueckuit moBopoT. Tononoruueckas kiaccupuKaus TPACKTOPUNA JUHAMUYECKUX CHUCTEM.
HenoasukHele TOUKH, 3aMKHYThIE TPAEKTOPUH (LIUKJIbI), HE3aMKHYTbIE TpacKkTopuu. Ilepuoauueckue
JBUKCHHSL.

WHBapnaHTHBIE MHOXECTBA TMHAMHYECKUX CUCTEM.

WUuBapuaHnTHBIE MHOXECTBa  JMHAMUYeCKHMX cucreM. (OCHOBHBIE CBOMCTBAa. 3aMKHYTBIC
HWHBapUaHTHbIE MHOXKECTBA. OrpaHUUYCHUE JUHAMUYECKOM CUCTEMbI Ha UHBAPUAHTHOE MHOKECTBO.

3. IIpenenbHble MHOXKECTBA ABM)KCHUN JTUHAMHYECKUX CHCTEM

OcHoBHBIE CBOMCTBA

[IpenenpHBIE TOUKH U TPEAEIBHBIE MHOKECTBA JBIKEHUIN TMHAMHUYECKUX chcTeM. VIHBapHaHTHOCTh
U 3aMKHYTOCTb IIpe/eIbHbIX MHOXKECTB. HemycToTa 1 CBSI3HOCTD NpellebHbIX MHOKECTB JBU)KEHUS
Ha KOMITaKTe.

Krnaccudukanus nomytpaexktopuii

Krnaccuduxarms nomyTpaekTopuii IMHAMUYECKHUX CUCTEM IO CBOMCTBAM MX NpeaeTbHBIX MHOKECTB.
HemoneukHbele TOYKH, NEPUOIUYECKHE, YXONAIIWE M ACUMITOTUYECKHE ABW)KECHHA. J[BYOKEHHS,
ycroituusele 1o Ilyaccony.




[IpenensHbie MHOXKECTBA IBIXKEHHUI Ha chepe U TIOCKOCTH

OcHOBHBIE CBOMCTBA JBUXKEHHM, ycTOWUUBBIX 10 [lyaccony. /lnHamMmudecku npenenbHbie MHOXKECTBA
IBWKEHUH Ha cdepe u mockocTh. Teopema [lyankape-benaukcona.

JlnHaMH4eCcKue CUCTEMBI Ha TOpe

Junamudeckue cucreMbl Ha Tope. OOMOTKHM TOpa. [IpuBeneHwe K JUCKPETHOW TUHAMHYECKON
cUCTeME Ha OKpYKHOCTH. Uucno BpamieHus. PannonanbHble W MppanuoHaIbHBIE OOMOTKH TODA.
UppanuonanbHas 0OMOTKa TOpa Kak IpuMep ABIKEHHs, ycTolduBoro mo [lyaccony.

4. Hebnyxxnarorue u OIyxJaroline MHOXKECTBA TUHAMHYECKUX CUCTEM

CBoiicTBa HEOIYK1AIOIIEr0 MHOXKECTBA

AtTpakTopsl U peneiiepsl. HeOmyxnatomue u OayXJaronye TOYKH U MHOKECTBA JAMHAMUYECKUX
cucteM. OcCHOBHBIE CBOiicTBa HEONYXJAIOIIEr0 MHOXECTBA: CHUMMETpPHSl 10 BPEMEHH,
MHBAPHAHTHOCTb, 3aMKHYTOCTb. CBs3b HEOMY)KIAIOLIETO MHOKECTBAa IMHAMHYECKOH CHUCTEMBI C
MpeNeIbHBIMA MHOXKECTBaMH €€ JBI)KEHUH, lleHTpanbHOE MHOXKECTBO AMHAMHMYECKON CHCTEMBI.
Teopema Bupkroda o nienrpe.

YcroitunBeie 110 JISIyHOBY MHBApHUAHTHBIE MHOKECTBA JUHAMUYECKUX CUCTEM.

YcroiuuBele 1o JISMyHOBY MHBapHaHTHBIE MHOXKECTBA JUHAMHYECKON CHUCTEMBI. ACUMITOTHYECKU
yCTOWYMBBIE KOMIIAKTHbIE MHOXKECTBa — arTpakTophl. Penemnepbl. OOnacTu NpUTSKEHUS
aTTPaKTOPOB U PEIEIEPOB, UX CBOKCTBA.

5. JIuHelHbIE CUCTEMBI C TOCTOSTHHBIMU K03(ppULIneHTaMH, KaK UHTETPUPYEMBIX CUCTEM

PelieHne MMHEHHBIX CUCTEM

JluneiiHble CHCTEMBI C IMOCTOSHHBIMHM Kod(duuueHramu. DyHIaMEHTaJlbHAas MaTpHLla CHCTEMBI.
OkcroHeHTa Marpuibl. OOWmMA BHI  pEIICHHUS JMHEHHOH CHUCTEMBI C  IOCTOSIHHBIMHU
kod(durmentamu. Anredpanveckas Kiaccu(puKanus IByMEPHBIX THHEHHBIX CHCTEM.

MHBapuaHTHBIE MHOXECTBA JIMHEWHBIX CUCTEM

Pasnoxenne ¢a3zoBoro mpocTpaHCTBa JMHEHHOW CUCTEMbl Ha WHBapUAHTHBIE IOJIMPOCTPAHCTRA.
l'unepbonuueckne JHHEHHBIE CHCTEMBL. YCTOMYMBOE W HEYCTOMYMBOE IOANPOCTPAHCTBA
runepbonmueckux cucteM. LleHTpanpHble JHHEWHBIEe cuUCTeMbl. HBapuaHTHbIE TOpHl B
LIEHTPAJIbHBIX CHCTEMAX.

Jluneiinbple CUCTEMBI ¢ IEPUOAMYECKUMH KOIPPHUIHEHTAMH

Jluneiinple cUCTEMBI ¢ epuoguYeckuMu Koddpdunuenramu. OyHaaMeHTaabHas MaTpulia CUCTEMBI.
Marpuua MOHOIPOMUU. MyJIBTUILIIMKATOPBIL. BhiielieHre NepuoandeCKON YacTH PELLICHUSI.

Teopema ®inoke-JIsmyHoBa

Teopema ®@noke-JIsmyHOBa O TNPHUBENECHUM CHUCTEMbI C TMEPHOANYCCKUMH KOd(D(DUIIMEHTaMU K
CHCTEME C ITOCTOSIHHBIMH K03 hrLImeHTaMu.

6. ITousatue 00 SKBUBAJICHTHOCTH JNMHAMHUYCCKHUX CUCTEM

[lonaTue 06 3KBUBAJICHTHOCTH AMHAMUYECKHX CUCTEM. DKBHUBAJICHTHOCTb IMHAMHYECKUX CHCTEM B
OKpecTHOCTH Heoco0oil Touku. Teopema o0 BBIIPSAMIICHHM TpaekTopuil. JImHeWHas, riamkas u
TOIIOJIOTUYECKAs SKBUBAJICHTHOCTH JINHEHHBIX cucTeM. Tormonorndyeckas KiaccuuKanus JIMHEHHBIX
CHUCTEM.

CumMeTpuu AMHAMUYECKHX cHCTeM. JIMCKpeTHBIE TPyHIbl cuMMeTprid. CuMMeTpun ¢ oOpalieHHeM
Bpemenu. OOparumble cuctembl. HempepbiBHBIE Tpynnbsl cuMMeTpuil. KomMMmyTHpyroniye MmOTOKH.
I'pynnsl cumMMeTpuii, TOPOXKICHHBIE KOMMYTHPYIOIUMH MOTOKaMU. [loHMKeHHEe MopsaKa CUCTEMbL
MIPU HATWYUY HETIPEPBIBHOM TPyl CHMMETPHI.

Cemecrtp: 2 (Becennuit)

7. Tormojorudeckoe CTPOCHUC NTUHAMUYCCKUX CUCTEM B OKPCCTHOCTHU HeHOL[BH)KHOﬁ TOYKH



JlokanbHas SKBUBAJICHTHOCTh JIMHAMHUYECKUX CHCTEM.

JInneapuzanus JAMHAMHYECKOM CHCTEMBI B OKPECTHOCTHM HEMOABMKHOW TOYKH. JlokanbHas
SKBHUBAJICHTHOCTh HEIWHEWHON W JMHEapU30BaHHOW cHcTeM: Teopema o [poOmana-XapTmana
nuHeapu3anuy. Tomojormueckass KiIacCUpHUKAUMA TUNEPOOTMYECKUX HEMOABHMKHBIX — TOYEK.
CrtpoeHne HENMHEHHOW CHCTEMBbI B OKPECTHOCTH HETOJABIXKHOW TOUkH. [HumepOoindeckoe u
LEHTpaJIbHOE WHBapHaHTHbIE MHOrooOpasus. Teopema Apnamapa-lIleppoHa 00 HHBapHaHTHBIX
MHorooOpasusax. Teopema o IEHTPaTLHOM MHOTOOOpa3uu.

8. [Ipocreiimue cirydan TI00aIbHON SKBUBAJICHTHOCTH TUHAMUYECKUX CUCTEM

Hexoropeie pesynsratsl 0 1100aibHON 3KBUBAIEHTHOCTHM AMHAMUYECKHX cHcTeM. CHCTeMBl C
KOHEYHBIM YHCJIOM HETOJBI)KHBIX TOUEK Ha OKpYXHOCTU. CriennanbHble MOTOKH 0€3 HEeTOBIKHBIX
To4yek Ha Tope. CBenenue ux k auddeomopdusmam okpysxkHoctu. Kimaccudpukanus [lyankape.

9. IlocranoBKM 33134 Teopun OUQypKaunit

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

10. budypkanuu monokeHuii paBHOBECUS

Onnomapamerpuueckue oudypKaum MoJoKeHUH paBHOBECHS

JIByxnapamerpuueckue Oudypkanuu moixokeH!i paBHoBecus: OHONapaMeTpuieckiue Ondypkanuu
NoJoKeHnH paBHOBecHs. Ciydail HyJeBOTO COOCTBEHHOTO 3HaueHHs. PokaeHWe W MCYE3HOBCHHE
mapsl HEMOJIBM)KHBIX TO4YeK. budypkanms s HyneBOro COOCTBEHHOTO 3HAUEHHS B CHCTEME C
cumMmerpueid. Citydail mapbl YMCTO MHUMBIX KOpHEW. PoxkieHue mukina. Msirkast M skecTkas oTepst
YCTOMYUBOCTHU.

JIByxnapamerpuueckue OndypKkaruu mojJoKeHuH paBHOBECHS.

JIByKkpaTHO BBIpOXKJCHHAS HEMOJBIIKHAS TOYKa OJHOMEpHOH cuctembl. COopka YWTHH.
JByxnapamerpuueckasi Oudypkamnus B caydae AByX HYJIEBBIX COOCTBEHHBIX 3HAYCHU.

11. budypkanuu nepuoaIu4ecKix ABHKECHUN

budypkanumn nepronnieckux ABMKEHUN IPU MYJIBTHILIMKATOpE, paBHOM 1
budypkanun npu MyasTUILIHKATOPE, pAaBHOM -1

budypkamuu mnpenensHbIx nukiIoB. OtoOpaxenue B cedeHun Ilyankape. MynbTHITMKATOPHI
oroOpaxenusa. Kputuueckue ciydau. budypkanus nukina npu MyJIbTHIUIMKAaTOpe, paBHOM 1.
Poxnenue u ncuesHoBeHUE Naphl IPEACIIBHBIX LIUKIIOB.

VYnBoenue nepuoja. YHuBepcanbHOCTh DeiireHOayma.

12. HenokanbHble OudypKamu B cUCTEMaX Ha IIIOCKOCTH

Henokanbupie 6udypkamum B cuctemax Ha Iuiockoctd. [losBneHwe u pacnaja ceqioBOW CBSI3KH.
Poxnenne nukia U3 roMOKJIMHUYECKOW TPAGKTOPUM CEMIO-y3ia. PoxKIeHUe NpeleabHOro NUKIIa 13
MIETJIA CEMapaTpHUCHL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

AynuTopus ¢ IPOEKTOPOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

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. Maremarndeckuii ananus [Tekct] : B 2 4. : yueOHUK 1uis By30B / B. A. 3opuy .— 5-e uzn. — M. :
MIIHMO, 2007 — 4.2. - 794 c.

1. Apuonsa B.U., Ko3nos B.B., Hefiuraar A.. Maremarndeckue acreKkThl KJacCHIeCcKoi 1 HeOecHoM
Mexaanku. M.: Oautopuan YPCC, 2002, 414 c.

2. Apronbg B.M. T'eomeTprueckre METOBI B TEOPUN OOBIKHOBEHHBIX TP PepeHIIMATBHBIX YPaBHEHHHA.
WxeBck: YaMypTckuil rocynapctBeHHbld yHHBepeuTeT, 2000, 400 c.

3. Karok A.b., Xaccenbmnar b. Beenenue B COBpeMEHHYIO TEOPHIO TUHAMUYECKUX CHCTEM C 0030pOM
MocleAHUX JocTmkeHnid. — M.: MITHMO, 2005. — 464 c.

JomnonHurenbpHas auTeparypa
Kypuanst uzgarensct Springer, Elsevier, AMS

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Heo0xonumoe nporpammHoe odecniedenne: nporpaMmHusbiil maket MATLAB®

ObecrieueHue caMOCTOSTENLHON pabOThI: 3JEKTPOHHBIE PECYPChl, B TOM uuciie Beo-caiit UTIM um.
M.B. Kennpima PAH (http://www.keldysh.ru), 6a3sl xypHanos uznareibcts Springer, Elsevier, AMS

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aloUMi TUCHUIUINHY, JODKEH C OJHOM CTOPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS IPUMEHSTh TECOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICITICHUS, TOHSTHS,
aKCHOMBI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyleHTa. B mporpamme
Kypca NpUBEICHO MHUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHUE U KOHCIIEKTHPOBAaHNE PEKOMEH/I0BAHHOM JINTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaina (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JmTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3Y4CHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— TMOJITOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETYy.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUIYaJ bHBIX KOHCYIIBTALUH.

BaxHo 100UThCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTIEIBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku

kageapa MaTeMaTHUECKOrO MOAETMPOBAHUS U IPUKIATHON MaTeMaTuKN
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

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
npoOiemMax HayKH U TEXHUKH B 00macTi
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
UccIe0BaHUN B 001acTH HH(GOPMATUKU M BEIYUCIUTEIbHON
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HHQOPMATUKH U
BBIYHMCIIMTEIILHON TEXHUKH, YYUTHIBAS
0COOCHHOCTHU M OIPaHUYCHUS PA3TUYHBIX
METOJIOB PEeIICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IIPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIIEN0BATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3iIuyHBIX 00iacTell HayKu (TEXHUKH)

OIIK-3.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-3.5 CnocobeH aaanTupoBarh 3apy0eiKHbIE KOMILIEKCHI
o0paboTkn  wHpOpPMALMKM U aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€UECTBCHHBIX MPEANPHUATHI

OIIK-3.6 CmocobGeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HIPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHbIC,  COLMAIBHO-DKOHOMHYECKUE U
npodeccuoHaNbHbIe 3HAHMS VIS PEIICHHs] HeCTaHIapTHBIX
3a7a4, B TOM YHCJIe B HOBOW WJIM HE3HAKOMOHW Cpele W B
MEXTUCLIUITMHAPHOM KOHTEKCTE

OIIK-3.7 CnocobGen  pa3palarbiBaTh  OpPUTHHAJIbHBIC
QJITOPUTMBI U TPOrPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONIb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, JUTA peleHus MpodecCHOHANBHBIX 334

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbIH
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOM
JEATeIILHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIeET 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TeNbHOCTH

[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT
HAay4YHO-HCCIICIOBATENILCKOW  AEATENBHOCTH B 00JacTu
UH(POPMALIOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT U

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH peIIeHus 3a7a4y
uuppoBoii 00pPabOTKKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




11IN-3 DBJIdACCT HABbIKAMMU y4dC1UiA B HAY4HbIX
TMCKYCCHUSIX, BBICTYTUICHUS C COOOIECHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI N0 TEME HAy4YHOU
pabotbl

MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HUCCIEeN0BaHUN

[IK-3.3 MMeer mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOnukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

IIK-1 I'oTOB K BKIIIOUEHHIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaTbHON NesTEBHOCTH

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHajiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANBHON eI TeNbHOCTH

2. IToxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare u3ydeHus AUCIUIUIMHEI «/IuHaMHYecKre CHCTEMBD) 00YUYarOIIUHACS JTOJIKEH:

3HATb:

- MECTO M POJIb OOIIMX BOIMPOCOB HAYKH B HAYYHBIX HCCIICIOBAHUSIX;

- COBpPEMEHHBIC MPOOJIEMbl MATEMATHKHA U MEXaHHUKH;

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

- TIPUHIUITBI CHMMETPUHN U 3aKOHBI COXPAHCHUS;

HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,

0 B3aMMOCBSA3AX ¥ (DYyHIAMCHTAIHHOM SIHHCTBE ECTCCTBCHHBIX HAYK.

yMeTh:
- 3(QQEeKTHUBHO UCIOIB30BATh HA MPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: MMOHATHUS, CYXKACHUS,
YMO3aKJIFOUEHUs], 3aKOHBI;
- TIPEJCTaBUTh NAHOPAMy YHUBEPCAJIBHBIX METOJOB M 3aKOHOB COBPEMEHHOI'0 €CTECTBO3HAHMS;
- alcTparupoBaTbcs OT HECYIIECTBCHHBIX BIMSHUN IPU MOAEIMPOBAHMU PEATbHBIX (U3HMUECKUX
CUTYyaluH.
BJIaJeTh:
- Hay4YHOW KapTHHOH MHpa;
- MaTeMaTHYeCKUM MOJIEITMPOBAHUEM (PU3MUYECKHX 3a1ad.

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

C menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS ciauu auddepeHmpoBaHHOro 3a4éra B 9 cemecTpe:

1. IIpocrpancTBO cOCTOSIHUM cucTeMBbI COCTOUT U3 N 351eMeHTOB. CKOJIBKO pa3iIMyHbIX IUHAMUUYECKUX
CHCTEM MOKET CyIIECTBOBATh Ha TAKOM IPOCTPAHCTBE?

2. OCHOBHEIE IIOHATHS, CBA3aHHBIC C MHOXKXKCCTBAMH U 0TO6pa)KeHI/I$IMI/I.
3. KakoBO MHUHMMAJILHOE YHCIIO OTKPBITBIX MHOKCCTB B TOIMOJIOTHYCCKOM HpOCTpaHCTBe?




4. MoxXeT I TIOAMHOXKECTBO TOIOJIOTMYECKOTO MIPOCTPAHCTBA OBITH HU OTKPBITHIM, 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 MpUMEP HCKOMITIAKTHOI'O, HO OI'paHUYCHHOI0 OJHOMEPHOI'O MHOT! OO6pa3I/I$I.
Bcer;[a JIA CBSI3HO JIMHEHHO CBSI3HOE MHOXKECTBO?

® N AHW

ITocTponTs atnac IByMEpHOTO LUIUHAPA.

9. Jlokaxxute, 9TO CyIIECTBYET OECKOHEUHOE MHOKECTBO OIHOMEPHBIX KOMIIAKTHBIX MHOTOOOPA3HIA.
10.Omummre knaccuUKanuio AByMEPHBIX CBA3HBIX KOMIIAKTHBIX MHOTOOOpa3Hil.

11.[lokaxuTe acCCOUATUBHOCTD MPSIMOTO MPOU3BEACHUS MHOTOO0pa3nil.

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 ABMXKEHHsSI COBIaNaloT. Jlokasars.
15.0nmcats Bce MHBapMaHTHBIE MHOXECTBA IPOCTOTO CABUTA.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS caadn quddepenupoBanHoro 3auéra B 10 cemcerpe:
. OcHOBHBIC BU/IbI SKBUBAJICHTHOCTH TUHAMUYECKUX CUCTEM.
. CxoncTBO ¥ pa3nuyme MOHATUN CONPSKEHHOCTH U OpOUTAIBHON SKBUBAJICHTHOCTH.
. IIpuBecTu npuMepsl AUCKPETHON TPYIIIBI CHMMETPUN AMHAMHYECKUX CUCTEM.

. d)opMmepOBKa TCOPCMEI O BBIIIPAMIICHUA TpaeKTOpHﬁ.

1
2
3
4. Ilpumepbl TPUBHAIBHBIX HEMIPEPBIBHBIX TPYII CUMMETPUN IUHAMUYECKUX CUCTEM.
5
6. I'unepOonuueckue U LEHTPAIbHBIC JINHEHHBIE CUCTEMBI.

7

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

8. KakoBa cTeneHb IM1aJJKOCTH MHBAPUAHTHBIX MHOTOOOpa3uii B OKPECTHOCTH HEMOABHKHOM TOUKN?

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

10.Yto0 Takoe Oudyprauus CMEHbl YCTOHYUBOCTH?

11.Coopka YutHu Kak OuypkamoHHas fuarpaMma JUHAMUYECKON CUCTEMBI.

12.0cHOBHBIC 9Tambl KCCIACIOBAHUSA JBYXIapaMETPUUECKON Oudypkanuu Juis JBYX HYJIEBBIX
COOCTBEHHBIX 3HAYECHUI.

13.PoxieHne 1 ncue3HOBEHHE TPeIeNIbHBIX IIUKIIOB IIpU OndypKaIuH.
14.YcnoBust BO3HUKHOBEHHS OM(ypKaLlUK yABOCHHUS TIEPHOJA.

15.00mee mpencraBieHre O IOCIEAOBATeIbHOCTH Oudypkanmii yaBoeHus mepuoaa. CreHapuii
Deiirendayma nepexoza K xaocy.

Kputepun oniennBanus

Onenka ommyHo 10 OGaymoB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/1ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJYYCHHBIE 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.



OtmeHka Xopoto 6 0ajIoB - BBICTABISETCS CTYACHTY, €CJIM 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 NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 0Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISICTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnpoBenmenust — audQepeHIMpPOBaHHOTO 3a4yeTa oO0ydarommecs MOTYT TIOJb30BaThCs
MpOrpaMMol JTUCHMIUIMHBI, @ TakXe CHPaBOYHOM JIUTEPaTypol, BBIYMCIUTEIBHON TEXHUKOH,
KOHCIIEKTaMH JICKIIAH.

JuddepeHmpoBaHHBI 3a4ET MOXKET MPOBOJUTHCA 10 HMTOTaM TEKYIIEH YCIEBAEMOCTH W CIa4H
3aJaHMi, WK IIyTEM OpraHU3alyy CIeHUaIbHOTO ONpOoCca, MPOBOAUMOIO B YCTHOM (hopme



