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PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Penrenue runep6onmmnyeckux cucreM auddepeHnmnaibHbIX ypaBHEHHH
[IpukmnagHas MateMaTuka 1 HHGOpMaTHKa

[IpuknagHas MateMaTuka 1 HHGOpMaTHKa

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku

kadeapa aHaIu3a CUCTEM U pelIeHNI

1

MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsl: 0 yac.

nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui:

A 1O. CemeHos, kau[l. ¢pu3.-Mar. HayK, JOILCHT, JOIEHT

[Iporpamma obcyxneHa Ha 3acefannu kKadenpsl ananuza cucrtem u pemennii 09.06.2020



AHHOTANMA

B kypce wuzmararorcsi OCHOBHBIE UHCJIEHHBIE METOABI JUIsl pElIeHMs] CIOKHBIX MHOTOMEPHBIX
TUIIEPOOINYECKUX CUCTEM ypaBHEHUI:

- METO/IBI C BBIIEJICHUEM Pa3PbIBOB;
- METOZIbI PEIIEHUs CTAllMOHAPHBIX YpaBHEN ra30Boil IMHAMUKY;

- METOIbl PELICHHsS YPAaBHEHHUS TEOpUM Menkoh Boapl. Pacman paspeiBa u meron logyHoBa. Mertonsl
KypanTa-MN3akcona-Puca, Jlakca-®punpuxca u Poy;

- METOIBI PELICHUS MPOCTEUIINX MOJIENIeH TBEpAbIX Ne(OPMUPYEMBIX TeNl U YPaBHEHUS TUHAMHUKHU TBEPIOTO
nepopmupyemoro tena (THAT).

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

oporpaMma Kypca CTaBUT CBOEH LENbIO JaTh CTyAEHTaM HAa0Op COBPEMEHHBIX HAIEKHBIX U
HPOBEPEHHBIX YUCIECHHBIX METOAUK ISl PEIIEHUS CIOKHBIX MHOTOMEPHBIX IMIEPOOINIECKUX CHCTEM
YpaBHEHUI.

33]13‘[1/[ JAUCHUIIINHBI

® HAy4YUTb NPHUMCHATH MCETOABI AJII YUCJICHHOI'O PCHICHHSA KOHKPETHBIX JIMTHEWHBIX ¥ HEJIMHEHHBIX
FI/IHep6OJ'II/I‘-IeCKI/IX CHUCTEM ypaBHeHI/Iﬁ B YACTHBIX IMPOU3BOAHBIX, KaK OJHOMCPHBLIX, TaK H
MHOTOMCPHBIX;

*  (opMHpOBaHHE Yy CTYACHTOB 3HaHMH B O00JACTH COBPEMEHHOTO YHCICHHOTO MOJEIHPOBAHUS
rUNepOOIMIeCKIX CUCTEM YPaBHEHUH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

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

OIIK-1.1 3maer ®u cmoco0eH  HCHOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
Hay4YHbIC 3HAHWS W HOBBIC HAyYHBIC MPUHIMITEI U METOJIBI
WCCIICZIOBAaHUI B 00NacTH TPUKIAJHOW MaTeMaruku U
nH(pOpPMAaTUKU

OIIK-1 Criocoben pemars akryanbhblie 3agaqn  |OIIK-1.2 CrnocoGeH 0000mmarh U KPUTHYECKH OIICHHUBATh
(dyHIaMEeHTaNbHON U MPUKIIAJTHON MAaTEeMaTHKKN |OMBIT U PE3yJbTaThl HAayYHBIX HCCIIEOBaHUN B o00nacTu
npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MPUKJIAAHON MaTeMaTHKH U MH()OPMATHKH M CIIOCOOCH HX
OPUMEHATh TIPU  pEIIeHHH 3agad  NpodhecCHOHATIBHOM
NesITeTbHOCTH

[IK-3.1 3HaeT OCHOBHI BEJEHUS HAYYHAHCKYCCUU W
T1K-3 BiiajieeT HaBBIKAMH y4acTHs B Hay4dHbIX | (POPMbI YCTHOTO HAYYHOTO BBICKA3bIBAHHUS
JCKYCCHSIX, BBICTYTUIeHUs ¢ cooOmeHusimu 1 |[1K-3.2 YMeeT BecTH KOpPpPEKTHYIO JAMCKYCCHIO B 00JacTH

JOKJIaIaMH, YCTHOTO, TUCbMEHHOTO U WH(POPMALMOHHO-KOMMYHHKAIMOHHBIX ~ TEXHOJOIUU U
BUPTYaJILHOTO (pa3MelIeHUE B MH(QOPMAIMOHHBIX CHUCTEM, 33JaBaTh BONPOCHI U OTBEYAThH
WH(POPMALIMOHHBIX CETSIX) XapakTepa, HAa ITOCTABJICHHBIC BOTIPOCHI 110 TEME HAYYHOU pabOThI
TIPE/ICTABIICHUs MATEPHAJIOB COOCTBEHHBIX [IK-3.3 NmeeT npakTUYECKUHUONBIT y4acTHs B HAay4YHBIX
HCCJIC/I0BAaHHUH, IPOBEJCHHST KOPPEKTYPBI, CTyI€HYECKUX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
PelIaKkTHpOBaHHsI, pepepupoBaHus paboT 3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B objactu

MH()OPMAIIMOHHBIX TEXHOIOTUN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!




(byHIaMEeHTaJIbHBIE TOHATHS TECOPUU BBIYNCIUTEIBHON MaTeMaTHKH;
COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOLINX PA3/IC/IOB BBIYMCIUTEIBHON MAaTEMAaTHKH;
OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MAaTEMAaTHIECKUX OObEKTOB;
AHAJIMTUYECKUE M YHUCICHHBIC TMOIXOAbl M METOABI IUIsl PEIICHHs TUIOBBIX NPUKIAAHBIX 33134
BBIYMCIIMTEIIHON MaTeMaTuKU U QU3UKH.
YMETb:

MOHATH MOCTABIEHHYIO 3a1a4y;
CaMOCTOATENIBHO HaXOIUTh aJITOPUTMbl YHCIIEHHOIO PELIEHMS 3a/1ad, B TOM YHCJIE U HECTaHAAapPTHBIX,
U TIPOBOAUTH MX aHAU3;
OLIEHUBAaTh KOPPEKTHOCTh II0OCTAaHOBOK 3a/ay;
CaMOCTOATEIBHO BHJIETh CIIEICTBUS MOIYYEHHBIX PE3YJIbTATOB;
TOYHO U TOJTHO M3JI0KUTH MOJyYEHHBIE Pe3yJIbTaThl B yCTHOM U MUCbMEHHON (opMme.
BJIAJIETh:

HaBEIKAMU OCBOCHUS 0OJBIIOr0 00beMa I/IH(l)OpMaI_II/II/I;

HaBBIKAMH CaMOCTOSITCJIbHOM paGOTBI 1 OCBOCHHU HOBBIX AUCIIUILIMH,

KyanypOﬁ NOCTAaHOBKH, aHaJin3a U PCIICHUA MAaTCMATUYCCKUX W MPUKIIAJHBIX 3a1a4, Tpe6yIOH_II/IX
UL CBOCIO0  pPCIICHHA  UCIIOJIB30BaHHA  MATEMATHYCCKUX  IMOAXOAOB W METOAOB  PCUICHUA
FI/IHep6OJ'II/ILIeCKI/IX CHUCTEM ypaBHeHHﬁ;

MNPEAMETHBIM S3bIKOM BBIYUCIIMTEILHON MaTeMaTUKU W HaBBIKAMH T'paMOTHOTO OIIMCaHHs PCUHICHUS
3a1a4 1 IpCACTABJICHUA MTOJYUCHHBIX PE3YJILTATOB.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITITMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

Metoasl ¢ BBIIEIEHUEM  Pa3pbIBOB.
VYpaBHEHUSI HECTAlMOHAPHOM Ta30BOU
muHamMukd. Mx  BeiBox. OcobeHHOCTH
peuieHus. YucineHHble METOIbl peLIeHUs
YpaBHEHMI Ta30BOM AuHaMHKU. Pacrmazg
pa3psiBa u Merox ['onyHoBa.

CranpoHapHBIE  ypaBHEHHUS  Ta30BOM
2 IUHAMHAKA W YHUCJICHHBIE METOOBI HX 4
pelIeHus.

YpaBHEHUST TeOopuM MENKOW Boabl. Mx
BBIBOA M OCOOCHHOCTH. YHCIEHHBIC
MeTOoAbl UX peuleHus. Pacnan paspeiBa u
METOI TogyHosga. MeTtonsl
3 Kypanta-M3akcona-Puca, 6 2
Jlakca-®punpuxca u Poy.
CranuoHapHbple  ypaBHEHUs TEOpUH
MEJIKOW BOABI W YUCIIEHHBIE METOABI HX
peleHusl.

YpaBHEHUSI MarHUTHOM THIPOJMHAMHKU

(MTD).

Ipocreitmme MOJICITH TBEPIbIX
nepopMUpyeMbIX Tel W ypaBHEHUS
JUHAMUKHA TBEpIOro JehopMHUPYyEeMOro
tena (TT).

Hexoropsle 0COOEHHOCTH YHCIEHHOTO
pemenus ypasHeHuil T/(T




7 YpaBHEHUs! TMHAMHUKH TOHKHX 000JIOYEK. 4 2
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. Metonpl ¢ BBIICIICHUEM Pa3pbIBOB. YPABHEHUS! HECTALIMOHAPHOM ra30BOil nuHamMuku. VX BBIBO..
Ocobennoctu petieHus. UncIeHHbIE METOABI pPElICHWs ypaBHEHHWH Ta30BOi JuHamuku. Pacnan
paspsiBa u Meton ['ogyHoBa.

VYpaBHEHUS! HeCcTallMOHApHOW ra3oBoi AuHamMuku. WX BbIBoA. OcobeHHOCTH pemieHus. YncaeHHble
METO/BI PELICHUS YpaBHEHUH Ia30Boi nuHamuku. Pacniag paspeisa u Meron ['ogyHoBa.

2. CrauuoHapHble ypaBHEHUs ra30BOM IMHAMHUKYU U YMCIIEHHbIE METOABI UX PEIICHUS.
Mertozp! peleHNs CTalMOHAPHBIX YPaBHEHUH U 33]1a4 ra30BOM JUHAMUKU.

3. YpaBHEHHs TEOPUH MENKOH BoIbl. VX BRIBOX M 0COOCHHOCTH. UMCIEHHBIE METOABI UX PELICHHUS.
Pacman paspeiBa u meron l'omynoBa. Meronsl Kypanra-Usakcona-Puca, Jlakca-Opunpuxca u Poy.
CranuoHapHbIe ypaBHEHUS TEOPHUU MEJIKOW BOJBI M YUCIECHHBIE METO/bI MX PELICHUSI.

BreiBog m ocobenHocTH. UuncieHHble MeTOABI MX penieHusi. Pacman paspeiBa u meron [omyHoBa.
Mertonsl Kypanra-HM3akcona-Puca, Jlakca-®punpuxca u Poy. CraunoHapHble ypaBHEHUS TEOpUHU
MEJIKOM BOJIbI U UUCJIEHHBIE METOJIbl UX PELLCHMUS.

4. YpaBHeHus: MarHuTHOM rugpoanHamMuxu (MI]]).
Uwucnennble MeTo/IbI penieHus ypapaennit MI'J] u yuer ux ocobennocreit, div B=0.

5. Tlpocreiimme Moaenn TBEPAbIX JIePOPMHPYEMBIX Tel W YpPaBHEHHs JWHAMHKH TBEPIOTO
nepopmupyemoro tena (TAT).

Mopnenu TBepAbIX 1e(hOpMUPYEMBIX T U YPaBHEHHS JUHAMUKH TBEPIOTO 1e(hOpMUPYEMOTO Tea.
6. HexoTopbie 0COOEHHOCTH YMCIEHHOTO pemeHus ypasaenuit TAT

Ocob6ennoctu yrcneHHoro pemenus ypasueHuil THT u ocHOBHBIE pa3HOCTHBIE CXEMBI.

7. YpaBHEeHHs] JUHAMHUKH TOHKHX 00O0JIOUEK.

ypaBHeHI/IH JUHaMHWKH TOHKHX 000JI0YEK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa




1. JIexiuu 1o TeopeTU4ecKor runpoarnHamuke [Texct] : B 2 4. : yue0. mocoOue st By30B 110
Hanpasienuto "[Ipuknanneie matematika u ¢pusuka". Y. 1/ B. B. Ceiues, B. A. bamkus ; M-Bo
obpazoBanus PO, Mock. ¢pusuko-texH. uH-T (roc. yH-T .— M. : MOTHU, 2003 .— 188 c.

2. Jlekumu 1o TeopeTudeckoit ruapoanHamuke [Teker] : B 2 4. : yueb. mocobue /s CTyJIeHTOB By30B
no Hanpasienuto "[Ipuknagasie maremaruka u pusuka". Y. 2 / B. B. Corues, B. A. bamkun ; M-Bo
obpazoBanust PO, Mock. pusuko-texH. uH-T (Toc. yH-T .— M. : MOTH, 2003 .— 131 c.

3. Jlekuinu 00 ypaBHEHUSIX C YACTHBIMH NMPOU3BOMHBIMU [ TekcT] : yueOHUK : form. M-BoM 00pa3oBaHus
CCCP / W. T. Ilerposckuii .— M. - JI. : Tocrexm3nar, 1950 .— 303 c.

JomnonHutenbsHas auTeparypa

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He nmpexycmotpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, U3ydarouiii Kype, J0JKCH ¢ OOHON CTOPOHBI, OBJIaJeTh OOLIMM MMOHSATUHHBIM alIaparoM, a ¢
Jpyroil CTOPOHBI, 1OJDKEH HAYUUThCS IPUMEHATh TEOPETUUECKUE 3HAHMSI HA IIPAKTHKE.

B pesynbrare usydeHus OUCLMIUIMHBI CTYJEHT NIOJDKEH 3HaThb OCHOBHBIEC OIPEAEICHUS, HOHATUS U
YMEHHE IPUMEHSTH UX Ha MPAKTHKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHHUMAIbHO HEOOXomMMoe Bpemsl [uis paldoThl CTyleHTa HajJ TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— mpopaboTKy yyeOHOro marepuana (Mo y4eOHOM M Hay4dHOW JUTeparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAUEHHBIX [UI1 CaMOCTOSITEIbHOIO M3YyHEHHUS, Jl0Ka3aTelIbCTBO OTHAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— pelieHue 3a/1a4, NpeagaracMblX CTyIeHTaM Ha MPAKTHUECKHUX 3aHITUAX,

— MOJATOTOBKY K MPaKTHYECKUM 3aHITHAM, SK3aMEHY.

PykoBOACTBO W KOHTPONb 32 CaMOCTOSATENBHOM paboOTOH CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

[lokaszareneM BiajeHHUs MarepuajoM CIYXXUT yMEHHE pewiarb 3anadu. [Ipu peleHun 3amad Kaxioe
neiicTBre HEOOXOIUMO apryMEHTHPOBATh, CChUIASCh HA U3BECTHBIE TEOPETHUECKUE CBEACHHS.

BaxHo 100UTHCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHCHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
JIEKTOPY WJI NIPENOoiaBaTeiio, BEAYyIeMy IPaKTUUECKHUE 3aHATHSL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa aHaaM3a CUCTEM U PELICHUN

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3zpaGoTunk: A 1O. CemeHoB, kaH[l. ¢pu3.-Mar. HayK, JOILCHT, JOIECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTeMAaTUKH W
nH(POPMATUKN

OIIK-1 Cnocob6en pemars aktyanbhbie 3aqaqn  |OIIK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBATh
(byHIaMEeHTaIBHON M MPUKIIAJHOM MAaTeMaTHKH |OMBIT M pPE3yJIbTaThl HAayYHBIX HCCICIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
I1K-3 BnajeeT HaBbIKAMH y4acTus B Hay4HbIX | (POPMBI yCTHOTO HAayYHOIO BbICKA3bIBAHHSL

JIMCKYCCHSIX, BRICTYIUICHHS ¢ cooOmenusmu 1 |[1K-3.2 YMeer BecTH KOPpPEKTHYIO NHUCKYCCHIO B OO0JIaCTH

JIOKJIalaMH, YCTHOT'O, IUCbMEHHOIO U MH(POPMAMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOIMU U
BHUPTYaJILHOTO (pa3MelcHHE B WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
MH(OPMALIMOHHBIX CETAX) Xapakrepa, Ha [TOCTaBJIEHHbIE BONIPOCHI II0 TEME HAy4YHOU paboThI
IPE/ICTABICHUS] MATCPUAIIOB COOCTBEHHBIX [IK-3.3 MMeeT npakTUUECKWUOIBIT y4yacTHs B Hay4HBIX
HCCIICJOBAHHH, TIPOBECHHS KOPPEKTYPBI, CTYOCHUECKUX KOH(EPEeHUMSIX, OYHBIX, BHUPTyaJbHBIX,
peakTHPOBaHHUsL, pedepUpOBaHIs pabOT 3a04YHBIX OOCYKICHHUSX HaydyHbIX IpobneM B oOmactu

WH(POPMALIMOHHBIX TEXHOJIOTHH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wusyuenus gucuMivinHbl @ «Pemenue rumnepbonuyeckux cucteMm  auddepeHIHanbHbIX
ypaBHEHUI» 00y4aroNuiics JOIKEH:

3HATh:
(byH1aMEeHTaJIbHBIE TOHATHS TECOPUU BBIYNCIUTEIBHON MaTeMaTHKH;
COBpPEMEHHBIE MPOOJIEMBI COOTBETCTBYIOLINX PA3/Ie/IOB BBIYMCIUTEIBHON MAaTEMAaTHKH;
OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MaTEMAaTHIECKUX OObEKTOB;
AQHAJIMTUYECKUE M YHUCICHHBIC TMOIXOAbl M METOABI IUIsl PEIICHHs TUIOBBIX NPUKIAJHBIX 33434
BBIYMCIIUTEIHON MaTeMaTuKU U QU3UKH.
YMeThb:
MOHATH TIOCTABJICHHYIO 3a/1a4y;
CaMOCTOATENIBHO HaXOIUTh aJITOPUTMbl YHCIIEHHOIO PELIEHUS 3a/1ad, B TOM YHCJIE U HECTaHAAapPTHBIX,
U TIPOBOJIUTH MX aHAIHU3;
OLIEHUBAaTh KOPPEKTHOCTh II0OCTAaHOBOK 3a/ay;
CaMOCTOSITEIbHO BUIETh CJICICTBUS MMOJIyYEHHBIX PE3YJIbTATOB;
TOYHO U TOJTHO M3JI0KUTH MOJyYEHHBIE Pe3YJIbTaThl B yCTHOM U MUCbMEHHON (opMe.
BJIaJeTh:
HaBBIKAMU OCBOEHHSI 00JIBIIOro 00beMa HHPOpPMALIH;
HaBBIKAMU CAMOCTOSATEJILHON pabOThl M OCBOEHHSI HOBBIX JIMCIUILINH;
KyJBTYpOW TOCTaHOBKH, aHAJIM3a W PELICHUS MAaTeMaTHMYECKUX W MPUKJIAIHBIX 33/ad, TPEOyOmuX
JUIi  CBOET0 pEIIEHUs MCIOJIb30BaHUs MaTeMaTHYECKUX IIOAXOIOB M  METOJOB  PEIIEHUs
runepOOIMIeCKUX CUCTEM YPaBHEHUH;
[IPEIMETHBIM SI3bIKOM BBIYHUCIMTEIBHON MAaTEeMaTMKU W HaBbIKAMU I'DAMOTHOIO OIMCAHUS PELIeHUs
3a[a4 M MPEICTaBICHHS MTOMYyYCHHBIX PE3YJIbTaTOB.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia mpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULJIOTO 3aHATUA.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[lpomexyToynast  arrecrauusi 10  auciuiuinHe — «PerieHne  runepOOIMYECKUX — CHCTEM
middepeHIranbHbIX YPaBHEHUI» OCYIISCTBISETCS B (QopMe SK3aMeHa. DK3aMEeH MpPOBOIUTCS B
yCcTHOH opme.

[TepeueHb KOHTPOIBHBIX BOIPOCOB [UIS CIaYH YK3aMEHa!

1. CrymeHTy BpyuaeTcs KOHKpETHas KBa3WJIMHEHHAs cCTeMa YpaBHEHUH U3 CO3AaHHOM 0a3bl TaHHBIX
Ha HECKOJIBKO [ECSTKOB pAa3IMYHBIX NPHUMEPOB (KOKIOMY CTYISHTY MJaeTcsl pas3Has 3ajgada) U
MpeaaraeTcs MpoBEpUTh EMY CBOM MPAKTHUYECKHUE HABBIKH IO U3YYEHHON JUCIUIUIMHE, @ UYMEHHO!

a) WCCIeNoBaTh NOIYYEHHYIO CUCTEMY YPaBHEHUH HA THIIEPOOTUYHOCTD.

b) HaiiTu cOOCTBEHHBIE YHCIIa MATPULBI CUCTEMBI yPAaBHEHH.

C) MOCTPOUTH €€ COOCTBEHHBIC BEKTOPA.

d) mocTpouTh I JAHHOM CUCTEMBI YpaBHEHHUH pa3HOCTHYIO cxemy Jlakca-DOpuapuxca.
€) HOCTPOUTH JJIsl TaHHOW CHCTEMBI ypaBHEHUH pa3HOCTHYIO cxemy Tuma KHP.

f) M3y4uTh KOPPEKTHOCTH MOCTAHOBKM I'PAHUYHBIX yCIOBHH.

[locne ycmemHOro BBINOJHEHUS 3TOrO IEPBOTO 3Tama MIPOUCXOAUT TEOPETHUECKHUIl ONpoC IO
U3y4YE€HHOMY MaTepually, a UMEHHO, 3a/1aeTCsl 2 KOHKPETHBIX TEOPETUYECKHUX BOIIpOCa.

buner 1
1. CucteMbl ypaBHEHUI THIIEPOOINIECCKOTO TUTIA.

2.  Xapakrepuctuueckas ¢opma ypaBHeHui. JluBepreHTHas ¢dopma ypaBHEHHWH, COXpaHEHHE
JUBEPreHTHON (OPMBI IPU MPEoOpa30BaHUK HE3aBUCUMBIX [IEPEMEHHBIX. PacIipeHHbIe CUCTEMBI.

buner 2

1. IIpocreiinee ypaBHEeHUE NepeHOca. Pa3HOCTHBIE CXEMBI U YpaBHEHUS MIEPEHOCA B IPOCTPAHCTBE
HeonpeeNeHHbIX KO (UIIMEeHTOB. YCIOBHS allPOKCUMALINU U YCTOHYUBOCTH.

2. Kpurepun MOHOTOHHOCTH Pa3HOCTHBIX CXEM.

buner 3

1. OO0oO0ieHne pa3HOCTHBIX CXEM JJIsl YpaBHEHHUs IMEpeHoca Ha clydail KBa3WJIMHEHHON CHCTEMBI
ypaBHEHUI TUNEpOOINIECKOTO TUIIA.

2. KoHcepBaTuBHBIE CXeMBI. PellleHne CETOUHBIX YPABHEHMI B CITy4ae HESIBHBIX CXEM.

buner 4

1. Obo0buieHre pa3HOCTHBIX CXEM JUIsl KBa3WJIMHEHHOW CHCTEMBl YPaBHEHUH TUIepOOINIeCcKOro THIa
Ha MHOTOMEPHBIH Clly4ail.

2. Meroapl pacuenyieHus] MO IMPOCTPAHCTBEHHBIM IEPEMEHHBIM B ClIydae KaHOHMYECKOW olnacTtu
WHTETPUPOBAHUSI.

Kputepun onennBanus

Onenka «ormuHo (10)» BbICcTaBiIsIeTCs OOydwaromieMycs, €clid OH TPaBWJIBHO OTBETHJI Ha JiBa
9K3aMEHAIIMOHHBIX BOIpoca (OOMH BBITATHBAETCS B KadyecTBe OwWiieTa, BTOPOM 3amaercs 110
YCMOTPEHUIO IPHHUMAIOIIETO 3K3aMEeH) U Pl 7 3K3aMEHALMOHHBIX 3a1aHuH;

Onenka «om4HO (9)» BBICTABIISIETCS 00YYaIOLIEMYCsl, €CIIM OH IPABUIIBHO OTBETHJI HA OAMH U3 JIBYX
9K3aMEHAIIMOHHBIX BOMPOCOB (OIMH BBITATUBACTCS B KadecTBE OuieTa, BTOPOH 3amaeTcst IO
YCMOTPEHHUIO IPUHUMAIOIIETO 3K3aMEH) U Pl 7 9K3aMEHAMOHHbIX 3aJaHni;

Ouenka «oTIU4HO (8)» BBICTaBIAETCSA 00YJaOUIEMycsl, €CJIM OH NMPaBUIbHO OTBETWI HAa OJUH M3 JBYX
9K3aMEHAIIMOHHBIX BOMPOCOB (OIMH BBITATMBACTCS B KauecTBe OwWiieTa, BTOPOH 3a4aeTcs 1o
YCMOTPEHUIO IPHHUMAIOIIETO 3K3aMeH) U pelil 6 SK3aMeHAalMOHHBIX 3a1aHuH;

Omnenka «xopomo  (7)» BbICTaBIsieTcsl OOydYaroIIeMycs, €clii OH TpPaBUIBHO OTBETWJI Ha JBa
9K3aMEHAIIMOHHBIX BOIpoca (OOMH BBITATHBAETCS B KadecTBe OwWiieTa, BTOPOM 3amaercs 110
YCMOTPEHHUIO IMPHUHUMAIOIIETO 3K3aMEH) M PelMi 5 3K3aMEHAlMOHHBIX 3aJaHuil (WM B ciydae
peieHus 6 5K3aMEHaLMOHHBIX 331aHUH OTBETUJI Ha OJMH BOIIPOC);



Omnenka «xopomo (6)» BbICTaBIsIeTCS OOydarolIeMycsl, €Clid OH TMPaBWILHO OTBETHJ Ha JiBa
9K3aMEHAIIMOHHBIX BOIpoca (OOMH BBITATMBAETCS B KadyecTBe OwWieTa, BTOPOM 3amaercs 110
YCMOTPEHHUIO IMPHUHUMAIOIIETO 3K3aMEH) M pemmia 4 3K3aMEHAlMOHHBIX 3aJaHus (WIM B Cilydyae
peleHus 5 5K3aMEeHalMOHHBIX 331aHUH OTBETHUJI Ha OJMH BOIIPOC);

OI_IGHKa «XOopo1Io (5))) BBICTaBJIACTCA O6y‘{aIOH_[€MYC$I, CCJIM OH IIPABUJIBHO OTBCTHUJI HA OJWH U3

IBYX HSK3aMEHAIIMOHHBIX BOMPOCOB (OOUH BBHITATHBACTCS B KadecTBe Oujera, BTOpOHW 3ajaercs IO
YCMOTPEHUIO IIPUHUMAIOIIET0 3K3aMEH) U pelIi 4 3K3aMEHALMOHHBIX 3aJaHuUs;

OneHka «yIOBIETBOPUTEILHO (4)» BhICTaBIsIeTCA 00yYaroIeMycs, €CIIM OH MIPaBHJIBHO OTBETHII Ha /IBa
9K3aMEHAIIMOHHBIX BOIpoca (OJMH BBHITATMBACTCA B KauecTBe OMJeTa, BTOPOW 3aJaercss IO
YCMOTPEHUIO IPUHUMAIOIIETO 3K3aMEH) U PEeLIr 3 3K3aMEHALMOHHBIX 3aaHus;

OneHka «yIOBIETBOPUTEILHO (3)» BhICTaBiIsIeTCA 00yYaromeMycs, €CIIM OH MIPaBHJIBHO OTBETHII Ha /IBa
9K3aMEHAIIMOHHBIX BOIpoca (OJMH BBHITATMBACTCA B KauecTBe OMJIeTa, BTOPOW 3aJaercs IO
YCMOTPEHHUIO NPUHUMAIOLIETO 3K3aMEH) M PElIMyl 2 3K3aMEHAlMOHHBIX 3alaHus (WM B ciydae
pemeHns 3 3K3aMeHAlMOHHBIX 331aHUH OTBETHUJI Ha OJUH BOIIPOC);

OneHka «HEYJIOBJICTBOPUTENBHO (2)» BBICTABIsIETCS OOydYaloImeMycs, €cld OH pemmin |
9K3aMEHAIlMOHHOE 3a1aHuE;

Onenka «HeynoBieTBOpUTEIbHO (1)» BeIcTaBisieTcs: o0ydaromeMycs, €clid OH HE eIl HU OJHOTO
9K3aMEHAIIMOHHOTO 3a/1aHMS.

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

[Ipu mpoBeneHUH YCTHOrO 3K3aMeHa OOyYarolleMyCs NpeaocTaBisieTcss 45 MUHYT Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OujeTy Ha YCTHOM SK3aMEHE He [OJDKeH IPEBBINATh IBYX
ACTPOHOMHMYECKHMX YacoB. Bo Bpems NOATOTOBKM K OTBETY Ha BONPOC OOydYaroIIMecs MOTYT
I0JIB30BAThCS CIIPABOYHON JIUTEPATYPOU.

Bpems mnpoBeneHus NUCBMEHHOIO OJK3aMEHa COCTaBseT 2 akaJeMHueckux uaca. Bo Bpems
MPOBEACHUS MTUCbMEHHOT0 3K3aMEHa 00YYaOIIUeCs] MOTYT IOJIb30BAaTHCS BBIYMCIUTEILHON TEXHUKOM.



3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB
[TpomexxyTouHas aTTecTalus 1o JucuuIuivie «Pemenue runep6onyecKux cucTeM

A gepeHuIHAIBHBIX YPAaBHEHHIT» OCyIIECTBIIACTCS B popMe 3K3aMeHa. DK3aMEH MPOBOIUTCS

B YCTHOM (opme.

Hepeqeﬂb KOHTPOJIBHBIX BOIIPOCOB JIsl CIAYM IK3aME€Ha

1. CryneHTy BpydaeTcss KOHKPETHas KBa3WIMHEHHash CHCTEMa YPABHCHUM U3
CO3/1laHHOM 0a3bl JAaHHBIX HA HECKOJIBKO JECSTKOB Ppa3IMYHBIX IPUMEPOB
(KaXJI0My CTYJEHTY JaeTCsl pa3Has 3a/1a4ya) U [pesiaraeTcsi IpoBEpUTh EMY CBOU
IPAKTUYECKHE HAaBbIKU 110 U3YYEHHOHN NUCUUIUIMHE, @ UMEHHO!

a) ucClenoBaTh MONYYCHHYIO CUCTEMY YPaBHEHUH Ha THIICPOOIHMYHOCTb.

b) HaiiTi COOCTBEHHBIC YHCIIA MATPHUIIBI CHCTEMBI YPaBHECHHIA.

C) MOCTPOUTH €€ COOCTBEHHBIC BEKTOPA.

d) mocTpouTh Ui IaHHOM CHCTEMbI YpaBHEHUI pasHOCTHYIO cxemy Jlakca-Dpunpuxca.

€) IMOCTPOUTH IJIsl JAHHOM CHCTEMbI YpPaBHEHHH pa3HOCTHYIO cxemy Tuma KUP.

f) M3y4uTh KOPPEKTHOCTH MOCTAHOBKH I'PAHMYHBIX YCIOBHH.

ITocne ycnenHoro BBINOJHEHHs 3TOTO MEPBOTO dTana IPOUCXOAHUT TEOPETHUYECKHUM OIpOC IO

M3Y4YEHHOMY MaTepuaiy, a MMEHHO, 3aJjaeTcs 2 KOHKPETHBIX TEOPETHUECKUX BOMpPOca.
4. Kpurepun oneHuBaHus
3a nepBbIit BOpoc CTyAeHT nosyyaet ot 0 1o 4 6amioB, 3a BTopoil u Tpetuit — ot 0 10 3

0a/uI0oB 32 KaXJA0€ B 3aBUCUMOCTH OT IIOJIHOTHI MPEJCTABICHHOTO OTBETA (pEIIeHHS).
KonnyecTBo HabpaHHBIX 6AJUIOB ONpEeNsieT OLIEHKY 3a 3K3aMeH:

Orenka HaGpannsie 6amib
otnuyHo (10) 6oee 9
oTIIn4YHO (9) oT 8 710 9 BKIIOUUTEILHO
xopoto (8) oT 7 10 8 BKIFOUHUTEIILHO
xoporio (7) oT 6 710 7 BKIIFOUUTEITLHO
xoporio (6) 0T 5 710 6 BKIFOUUTEITLHO
Y 10BNETBOPUTEIHHO 0T 4 110 5 BKIIFOUYUTEIEHO
©)
Y 10BNETBOPUTEIHHO oT 3 110 4 BKIIFOUYUTEIHEHO
(4)
Y 10BNETBOPUTEIHHO OT 2 110 3 BKIIFOUYUTEIHEHO
@)
HEYIOBJIIETBOPUTEIHH oT 1 10 2 BKIIFOUYUTENEHO
0(2)
HEYIOBJIIETBOPUTEIHH He Oouee 1
o(l)




5. Metoguyeckue MaTepuajbl, ONpele/siloliue NPOLEAYPbl OLEHMBAHUS 3HAHUIA,
YMeHHUI, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH

Bo Bpemsi mpoBeneHus 3K3aMeHa OOydaromMecs MOTYT TIOJb30BATHCS MPOTPaMMOM
JUCLUILINHBL, @ TAKXKE KOHCIIEKTaMHU JIEKIUHI, KOTOPBIE PACCHUIAIUCH JIEKTOPOM.
DK3aMeH IPOBOAMUTCS IIyTEM OpPraHU3alMU CIIEHUAIBHOIO OpOca, IPOBOJUMOTO B yCTHOM

dbopwme.



