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Paznen 1. Ileqn u 3a1a4u 0CBOEHUA TUCHUILIHHBI

[lenpio OCBOEHMS IUCHUILTUHBI «MOJENIUpPOBaHUE CHUCTEM» sBIsieTcs (opMupoBaHHE Y
CTYICHTOB TEOPETUYECKUX 3HAHUW M NPAKTHUECKUX HABBHIKOB B 00JacTM MOJEIMPOBAHUS
ANHAMHUYCCKUX CUCTEM, UCIIOJIb3YCMbBIX B 3ala4aX YIIPABJICHUA IBUKCHUCM U HABUT'AlTUN 6CCHI/IJIOTHBIX
anmnapaToB, C IPUMEHEHUEM COBPEMEHHBIX MPOTPAMMHBIX CPECTB.

OcHOBHBIE 3ada4dyud OCBOCHHUA AUCHUIIIIMHBI ((MOI[CJII/IpOBaHI/Ie CUCTEM». OCBOUTH OCHOBHBIC
METOJIbl M TOJXOJbl K TIOCTPOEHUI0 MAaTeMaTHYEeCKUX MOJelied TEeXHUUYECKHUX CHUCTEM; H3YYHTb
INPpUHOUIIBI HMMHUTAOWMOHHOI'O MOJCIMPOBAHHA, BKIIOYAd IOUCKPCTHO-BPCMCHHLIC W HCIPCPBLIBHLIC
MOJIEJIN; HAYYUTHCS IPUMEHSTh IPOrpaMMHBIE CPEACTBA AJIsl pealln3allii MOJIEJIel CUCTEM YIPaBIICHUS
Y HaBUTALUU; TOHITh OCOOCHHOCTH MOJICJIIMPOBAHMS HEJIMHEMHBIX, MHOTOMEPHBIX U CTOXACTUYECKUX
CHUCTEM, OBHAKOMMUTHCA C MECTOAaMU BepI/I(I)I/IKaI_II/II/I Hu BajInganuu MOHCHCﬁ.

Pasznea 2. [liianupoBanne pe3yjbTaTOB 00y4YeHHS 10 TUCHHUIJIMHE, COOTHECEHHbIE ¢

IJIAHUPYEMBIMHU Pe3yJ1bTATAMH OCBOECHHS 00Pa30BaTeIbHOI NPOTrPaMMBbI

Kona @ NHankaTopbl 10CTHKEHUS KOMIIETeHIIUM (1)1 JTaHUPOBAHUS

KOMIIET K‘:)‘;‘:ﬁ;:gzzﬁa pe3ynbTaTOB OOYUEHHMS 110 JIeMEHTaM 00pa30BaTeIbHON MTPOTrPaAMMBI

eHIMH Y COOTBETCTBYIOIIMX OIEHOYHBIX CPEJICTB)

OIIK-1 | Cnocoben OIIK-1.1 3HaeT OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX JUCLUILINH
MIPUMEHSATD B ITpo(ecCHOHATLHOM IeATEIFHOCTH, METOIBI MATEMAaTHISCKOTO
€CTECTBEHHOHAYYHbl | aHAJIM3a U MOJICIMPOBAHMS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
eu HCCICIOBAHUS
00IIEeHH)KEHEPHBIC OIIK-1.2 YMeer ucnoip30BaTh 6a30BbIC 3HAHUS €CTECTBEHHOHAYYHBIX
3HAHHUS, MCTObI TUCIUILIAH B TIPOGECCUOHATBHON ACSITEILHOCTH, IPUMEHSTH METOIBI
MaTeMaTHYECKOTO MaTeMaTUUYECKOTO aHAJIN3a U MOJICTIMPOBAHUS, TEOPETUYECKOTO 1
aHaiu3a u SKCIEPUMEHTAIBHOTO UCCIEAOBAHUS
MOJICTTUPOBAHUS B OIIK-1.3 Bnaneer HaBBIKAMH UCIIOJIL30BAHUS 3HAHUN
npohecCHOHANBHOM | €CTECTBEHHOHAYYHBIX JUCLUIUIMH B IPO(ECCHOHATIBHOM

NEATEeIIbHOCTH, TPUMEHEHHUSI METOJIOB MAaTEMAaTUYECKOTO aHaIu3a U
MOJICJIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIIBHOTO
HCCIIeTOBaHUS

Pa3nes 3. MecTOo IMCHUILIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOM IPOrpaMMBbl
JucuumnnnHa «MoenupoBaHue CUCTEM» U3ydaeTcsa B 5 CEMECTPe, OTHOCUTCS K 00s3aTelIbHON
gactu bnoka b.l1 «/luctummunsl (Moaynn)», oOpa3oBaTeNbHOW MNPOrpaMMbl IO HAalpaBlICHUIO
noarotoBku 24.03.02 Cuctemsl yripaBieHHs ABH>KEHUEM U HaBUTaIMs, Tpoduib: «L{udposbie cuctemsl
yIIpaBJIEHUS U HaBUTAIUs] OECIIMIIOTHBIX aIapaToBy.

Pa3nen 4. O0beM (TPyA0EMKOCTB) 1M CHHUIIJIMHBI
(0o0masi, mo BuAaM y4eOHOH padoThl, BUAAM NMPOMEKYTOYHOH ATTECTALMH)

TpynoeMKoCcTh JMCHUIIIMHBI M BU/IbI Y4eOHOM HAIPY3KHU

Ha 04HO# (hopme 00yUeHUs

Texymu Kontpoinb
[TpakTi Kypcosoe | Camocto yi pOIb,
Cemn 71 IIPOMEXYTOY
3.€. HUroro | Jlekuuu | ueckue MPOEKTUDP | ATENbHAS
Hapbl KOHTPOJI Has
3aHATHUS OBaHUE pabora
b aTTecTaIus
36
4 64 44
OK3aMeH




TemaTH4ecKHH MJIaH IUCIHUILTHHEI

Ounas gopma o0yueHus

Pasznenst / Temsl

Jlexknuu

Camocros
TeTbHAS
pabora

[IpakTnue
CKHe
3aHSATUS

Texymmit
KOHTPOJIb

KonTtposb,
IIPOMEXKYTO
YHast
aTTeCcTaIus

Bcero
4acoB

5 cemecTp

Tema 1. OcHoBHBIE
[IOHATUS
MOJICTTUPOBAHUS

6 4

10

Tema 2.
MoaenupoBanne
CHUCTEM.

10

Tema 3. OcHOBHEBIE
CXEMBI
MOJICTTUPOBAHUS
CHCTEM

10

Tema 4.
WHCcTpyMeHTaIbHbIC
CUCTCMBbI
MOJICTTHPOBAHMS.

10

Tewma 5. Iloctpoenue
MOJIEJIEN CUCTEM

Tema 6. OcHOBHBIE
dbopMbI MOsIETICH
MaTPUYHBIX CUCTEM

Tema 7.
MopenupoBanue
pacnpeneieHHbIX
CUCTEM

Tema 8.
['eomeTpuueckoe u
rpaduueckoe
MOJIETTUPOBAHUE
00BEKTOB U CUCTEM

Tema 9.
MonaenupoBanue
JUHAMHYCCKUX
CUCTEM B
MIPOCTPAHCTBE
COCTOSIHUH.

Tema 10. O6paboTka
Y aHAJIN3 PE3yIbTAaTOB
MOJICINPOBAHUS
CHCTEM

Tema 11.
CroxacTnueckoe
MOJIEJTUPOBAHNUE

Tema 12.
MonenupoBanue npu
pa3paboTKe U aHAIH3e
CUCTEM




DK3aMeH

36 36

HTOr0 32 5 ceMecCTp

64 44 36 144

CTpyKTypa U coiepkaHue IUCHUTTHHbI

HaumeHoBaHue pa3iesioB U TeM

Conep:xxanue TeMbl

5 ceMecTp

Tema 1. OcHOBHBIE TOHATHUSI
MOJICJTUPOBAHUS

[Tonstue Mozenu u MoaenupoBanus. Kimaccuduxarms Moienei:
¢buznyeckue, abCTpaKkTHbIE, MATEMATUYECKHUE, UMUTAL[IOHHBIE U
ap. Henu n 3anaun MmoaenupoBanus. [IpuHiunel
MOJICJIMPOBAHMS: a[JIEeKBaTHOCTb, YIIPOIIEHUE, HATJISAHOCTb,
1IeJIEHANPaBIEHHOCTh. DTallbl Ipoliecca MOACIUPOBAHHUS.

Tema 2. MoaenupoBaHue
CHCTEM.

[ToHsITHE CUCTEMBI: AIIEMEHTBI, CBA3H, CTPYKTYpPa, BXO/IbI,
BBIXOJIbI. Busibl cucteM. CUCTEMHBIN 1MOX0/T B MOJICIIMPOBAHUH.
Llenu 1 3a7auu MOAETTUPOBAHUS CUCTEM.

Bnusinue cpenpl Ha cucteMy M oOpaTHasi CBA3b.

Tema 3. OCHOBHBIE CXEMBI
MOJICJIIUPOBAHUS CUCTEM

OyHKIMOHANBHBIE cXeMbl. CTPYKTYpHBIE cXeMbl (Tpadbl, 0JI0K-
CXGMI)I). Jlornko-mMaTeMaTHYeCKHE CXEMBI. I/IMI/ITaIII/IOHHOC
MoienrpoBaHue. [JJuckpeTHo-COOBITUIHOE MOAECTUPOBAHNE.
ATeHTHOE MOJIeTTUPOBAHHE.

Tema 4. UHcTpyMeHTaNbHBIE
CUCTEMBI MOJICITUPOBAHMUS.

0O0630p MPOrpaMMHBIX CPEJCTB MOJCIUPOBAHMUS:
MATLAB/Simulink, AnyLogic, GPSS, Arena, Vensim u ap.
Haznauenune u BO3MOXHOCTH HHCTPYMCHTAJIbHBIX CUCTCM.
Bcerpoennbie 6n011oTeKH 00BEKTOB U KOMITOHEHTOB. [lognepkka
PAa3JINYHBIX TUIIOB Moz[eneﬁ. I/IHTeraHI/I}I C ApyrumMu
MIPOrpaMMHBIMHM IPOIYKTaMHU.

Tema 5. IloctpoeHne Moaene
CUCTEM

Otansl pa3paboTku Mojienu. Bei6op ypoBHS neTanu3anuu
Mozenn. Meronomnorus noctpoenus moaenu. [Iposepka
aJIcKBaTHOCTH MOJIEJIH PEAIIBHON CHCTEME.

Yyer orpaHu4eHU ¥ TONYIEHUH ITPU TOCTPOEHUN MOJIEIIN.

Tema 6. OcHOBHBIE (POPMBI
MOJEJIE MATPUYHBIX CUCTEM

[TpencraBnenue cucreM B BUJE MaTpull. MarpuuHas Gopma
ONMCAHUA JTUHEUHBIX cucTeM. CTpyKTypHbIE MaTPHUIIBI.
IlepenaTouHble MaTPULIBI U UX IPUMEHEHUE. AHAIN3 CUCTEM Ha
OCHOBE MaTPUYHBIX METOJIOB.

Tewma 7. MonenupoBanue
pacnpeesIeHHbIX CUCTEM

OcobeHHoCTH pacnpeieNeHHbIX cucTeM. [IpocTpaHcTBeHHO-
BpPEMEHHOE onucanue. Mojenu noss 1 NoToka.
Juddepennmanbable ypaBHEHHs B YACTHBIX MPOU3BOHBIX KaK
OCHOBa MoJIeIMpoBaHusl. UrceHHbIe METO/Ibl PEIICHUS IS
paclpeesIEHHbIX CUCTEM.

Tema 8. ['eomeTpuyeckoe u
rpaduyeckoe MOIeTUPOBaHNE
00BEKTOB M CHCTEM

['paduyeckoe mpencTaBiIeHUE CUCTEM: AUATPAMMBI, Tpadbl,
cxemsbl. Mcnonb3oBanne CAD-cucreM ai1s TeOMETPUUECKOTO
MOJIeIUpOBaHus. TpexmMepHOe MOAETHPOBAHNE OOBEKTOB.
I'paduueckue MeTop! ananu3a cucreM. [Ipumenenue
BHU3yalIU3alluu JJIA UHTCPpIIpECTAllUN PE3YIbTATOB
MOJIEJTUPOBAHUS.

Tema 9. MoaenupoBanne
JTUHAMUYECKHX CUCTEM B
MPOCTPAHCTBE COCTOSIHUM.

ITonsiTHE TPOCTPAHCTBA COCTOSIHUM. Y pPaBHEHUS COCTOSHHUSL:
muddepeHanbHbIe U pasHOCTHBIE. [lepexoa oT nepeaaTouHbIx
(GYHKIMI K IPOCTPAHCTBY COCTOSIHUN. AHANIU3 yCTOMYMBOCTH,
yIpaBJIIeMOCTH M HabojaeMocTu. Pemienre ypaBHeHUH
COCTOSTHUSL.

5




Tema 10. O6paboTka 1 aHaIU3
PE3YyIbTAaTOB MOJCIUPOBAHUA
CHCTEM

MeTtoapl 00pabOTKH PE3yJIbTaTOB MOJCITUPOBAHUS.
Cratuctuyeckas o0paboTka faHHBIX. HTeprpeTanus
pe3yibpTaToB. Busyanuzanus pe3yabTaToB MOACTHPOBAHHS.
O1eHKa TOYHOCTH U JJOCTOBEPHOCTH MOJICIIMPOBAHMSL.

Tema 11. CToxacTuueckoe
MOJICJIUPOBAHUE

[TonsiTe cinydailHBIX Mpo1EeccoB B cucremax. Meton Monte-
Kapno. Mcnonp3oBanue cirydaiiHbIX 4MCEIl U JaTYUKOB
CIy4alHBIX BeJIMurH. BeposTHocTHBIE MOen cucteM. OneHKa
PHUCKOB M HEOIIPEACIICHHOCTH B MOJICIISX.

Tema 12. MoaenupoBaHue npu
pa3paboTKe U aHAIHM3€e CUCTEM

IIpuMeHeHne MOIEIMPOBAaHUS Ha dTanax XKU3HEHHOTO IUKJIA
cucrteM. Mcnonb30Banue MoaeNeH Uil IPOTHO3UPOBAHUS
noseneHus cucteM. ONTuMu3anys NapaMeTpoB CUCTEM C
IIOMOILBIO MozenupoBanus. Iloanepxkka NpuHATUS PEILLICHUI Ha
OCHOBE MOJIEIIMPOBaHUS.

IIpumepsl IpUMEHEHHSI MOJAEIMPOBAHNS B TEXHUKE, JKOHOMUKE,
HKOJIOTUH U APYIHX O0JIACTSIX.

OO61ure pekoMeHAaINuU 0 OArO0TOBKE K CEMUHAPCKUM 3aHATUAM. [Ipu moarotoBke k pabote BO
BpeMsl NIPOBEJCHMS 3aHATUH CEMMHAPCKOIO THMA clegyeT oOpaTUTh BHHUMAaHHME Ha ClEIYyIOIIHe
MOMEHTBI: Ha MPOLIECC MpeABAPUTEIHLHONW MOJATOTOBKH, Ha pabOTy BO BpeMs 3aHATHUS, 00pabOTKy
MIOJIYYEHHBIX pPEe3yJIbTaTOB, MCIPABIIEHUE IOJYYEHHbIX 3amedaHuil. [IpeaBapurenbHas MOArOTOBKA K
y4eOHOMY 3aHSTHIO CEMHHAPCKOrO THIMA 3aKII0YaeTcs B U3YYCHUU TEOPETHUECKOro MaTepuaia B
OTBEJIEHHOE ISl CAMOCTOATEIbHONU pabOThl BPEMsl, 03HAKOMJIEHHE C MHCTPYKTUBHBIMU MaTepUallaMu C
L[EJTbI0 OCO3HAHUS 3a7a4 3aHATHUS.

Pabota Bo BpeMsi poBeIeHUS 3aHATHSI CEMUHAPCKOTO TUIIA BKIIIOYAET HECKOJIBKO MOMEHTOB: a)
KOHCYJIbTUPOBaHUE OOYYaIOIIMXCS MPENOoAaBaTeIsIMU C LENbI0 MPEJOCTABICHUS HCUYEPIBIBAIOIICH
uHbOpMaKY, HEOOXOAUMOM JJISi CaMOCTOSITEIHHOTO BBITIOHEHUS MPENJIOKEHHBIX IPET01aBaTeNIeM
3ama4, 0) CaMOCTOSITENIbHOE BBHITIOJHEHHE 3aJaHHil COriacHO 0003HAaYeHHOW y4eOHOM Mporpammoit

TEMATUKU.

3aHATHA CEMHMHAPCKOI0 THIIA
(IIpakTHYecKue 3aHATHS)

Tema 1. OcHOBHBbIE TOHATHS MOACTUPOBAHUA

AWNE

AWNE

. OCHOBHBIE ONepalUy C KOMIIJIEKCHBIMH YMCIIAMHU.

. [lepexon Mexny anredpandeckoi, TPUroHOMETPUYECKOi U moka3aTeabHOl Gpopmamu.
. KBarepHHOHBI: onpesienieHne, ClI0KEeHNE, YMHOKEHHE.

IToBOpOT BEKTOpA B IPOCTPAHCTBE C UCIIOJIB30BAHUEM KBATEPHUOHOB.

Tema 2. MoaenupoBaHue CHCTEM.
KBaTepHUOHBI: ONpeNEIeHNE, CI0KEHUE U YMHOKEHHE.
. CompsikeHHe 1 HopMa KBaTEpHHUOHA.
. IIoBOpOT BEkTOpa C MOMOIIBIO KBATEPHUOHOB.
. [IpuMeHeHre KBaTepHUOHOB B KOMITBIOTEPHOM rpaduke 1 pOOOTOTEXHHUKE.

Tema 3. OcHOBHBIE CXeMBbI MOJACTHPOBAHUA CHCTEM

WN -

. Teopema Diinepa 0 KOHEYHOM MOBOPOTE.
. MaTpuiia HanpaBJISIOIIUX KOCUHYCOB: IOCTPOEHHE U CBOICTBA.
. Belunciienue yriia u ocu KOHEYHOIO IOBOPOTa

Tema 4. UHCTpyMeEHTAJIbHBIE CHCTEMbI MO/ICJINPOBAHUS.

A WNPE

. Yrasl Diinepa—KpbLioBa: mocienoBaTelIbHOCTh TOBOPOTOB.
. [IpeoOpazoBanue yrioB Diepa B MATPUILY TTOBOPOTA.

. OcobGeHHoCTH MapameTpu3auu: mpodiaema "gimbal lock".

. HanpaBmsirommme KoCHHYCHI KaK OCHOBA MAaTPHIIBI ITEPEX0/Ia.




Tema 5. IlocTpoenne MoaeJiei cucTteM
. [IpeobpazoBanue Jlamaca: opuruHaibl 1 H300pasKeHHs.
. O6patHoe npeoOpazoanue Jlamnaca.
. [lepenarounsie GyHKIMK JTUHEHHBIX CUCTEM.
. Pemenne nugdepeHnnanbHpIX ypaBHEHHH METO0OM OIEPAMOHHOTO NCUUCIICHUSI.

A wWN -

Tema 6. OcHoBHBIE (OPMBI MOAAe/Iell MATPUYHBIX CHCTEM
. [Tapametpel Pogpura—I'ammiibToHa: onpenencHue U BEIYUCICHHUS.
. [IpeobpazoBanne Mexay pa3IMuHbIMU CHCTEMaMHM [1apaMeTPOB OPUEHTALIUY.
. Peanu3zanus anroputma BbIYMCIIEHUS] OPUEHTALIMHM HA IPAKTHKE.
. CpaBHeHHE Y3PPEKTUBHOCTH PA3IUYHBIX METO/OB MIPEICTABICHHUS OPUEHTALINH.
Tema 7. MoaenupoBaHue pacnpeaejeHHbIX CHCTEM
. KoHCTpyKIIMS ¥ IPUHLIMI JEHCTBHS THPOCKOIA.
. BeIBOZ ypaBHEHMI IBUKEHHUS OTHOCUTEIBHO ITOJABHKHBIX OCEH.
. JlelicTBHE BHEIIHUX MOMEHTOB CHJI HA TUPOCKOIL.

BB OWOWN -

WN -

Tema 8. I'eomeTpuueckoe u rpadpuueckoe Moie TUPOBaHUE 00BEKTOB U CHCTEM
. [Ipenieccust u Hytanuus: GU3NIECKHl CMBICT U PaCUET.
. Peakuust rupockomna Ha BO3MYILICHHUS.
3. MoaenupoBaHue ABMKEHUS THPOCKOIA B IPOrPaMMHOI cpeie.

N -

Tema 9. MoaenupoBaHue JTUHAMUYECKUX CHCTEM B MPOCTPAHCTBE COCTOSIHUIM
. [IpeoGpa3zoBanue Jlamnaca: opuruHasibl 1 ©300pakeHuUs.
. Tabnuupl npeoOpazoBanus Jlamnaca u uX UCIOIB30BaHUE.
3. O6parHoe npeobpazoBanue Jlamraca.

N -

Tema 10. O0paboTka U aHAJIN3 Pe3yJbTATOB MOAETHUPOBAHUA CHCTEM
. [lepenarounbie (GyHKIMH TMHEHHBIX CUCTEM.
. HactoTHbIC XapPaKTCPUCTUKU CUCTCM YIIPABJICHUA.
3. Pentenune nuHeiHbIX nuddepeHMalbHbIX YpaBHEHHH MeTo10M Jlaruiaca.

N -

Tema 11. CToxacTu4eckoe MOAeJIMPOBAHHE
. Beruncnenue xapakTepUCTHK CITyYalHBIX MPOIIECCOB.
. AHaJIM3 CTallMOHAPHOCTHU U PrOJIUYHOCTH.
3. CriekTpasbHast ILIOTHOCTh MOIITHOCTH M KOPPEISIIHOHHAs (DYHKITHSL.

N -

Tema 12. MoaenupoBaHue nNpu pa3padoTke U aHAJIN3E CHCTEM
. MonenupoBanue 6eoro nryma 1 poyHOBCKOT'O JIBUKEHHUS.
2. OcHoBbl punbTpanmu: punbTp Kanmana.

-

Pa3nes 5. YueOHo-MeToqMYecKOe oOecniedeHHEe CAaMOCTOATEIbHOI padoThl 00y4YalommXxcst
10 AUCHMIIHHE

Hapsiny ¢ ureHnem JIeKIui 1 IPOBENECHUEM CEMUHAPCKUX 3aHITHI HEOTHEMIIEMBIM 3JIEMEHTOM
y4eOHOro mpolecca siBisieTcs camocmosmenvias paboma. Ilpu caMocTosATeNbHON paboTe JoCTUTraeTCs
KOHKPETHOE YCBOEHHE Y4eOHOro MaTepuaya, pPa3BHBAIOTCS TEOPETHUECKUE CIIOCOOHOCTH, CTOJIb
Ba)XHbIE JUIsl YCHEIIHOW TOATOTOBKM M 3aIIMUTHl BBINIYCKHOM paboThl OakanmaBpa. Dopmbl
CaMOCTOSITENIbHOM paboThl, 00ydyaeMbIX MOTYT OBITH pa3HooOpa3HbiMH. CamocTrosiTenbHas padboTa
BKJIIOYAET: HU3yueHHE JIUTepaTrypbl, BeO-peCypcoB, OLEHKY, OOCYXJECHHE U peleH3UpOBaHUe
MyOJIMKYyEeMbIX CTaTeil; OTBEThl Ha KOHTPOJIbHBIE BOIIPOCHI; pEIICHHE 3aJad; CaMOTECTHPOBAHMUE.
BrinonHenue Bcex BUJIOB CAMOCTOSATENIBHOM pabOThI YBSA3BIBAECTCS C U3YUEHHUEM KOHKPETHBIX TEM.

CamocrosiTesibHas paGora
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HauMenoBanue
pa3aeyioB/TeM

Buabl 3aHsTHII 17151 CAMOCTOATEIBHOI PaboThI

5 cemecTp

Tema 1. OcHOBHBIE TOHATUSI
MOJICITUPOBAHUS

Tema 2. MoaenupoBanue
CHCTEM.

Tema 3. OCHOBHBIE CXEMBI
MOJICJTUPOBAHUS CUCTEM

Tema 4. UHcTpyMeHTaIbHbBIE
CHCTEMbl MOJICIUPOBAHMSL.

Tema 5. ITocTpoenue Mmoenei
CHUCTEM

Tema 6. OcHOBHBIE (HOPMBI
MOJICJIEH MATPUYHBIX CUCTEM

- YCBOGHHE U3y4aeMOro MaTepHasa 1o peKOMeHAyeMon y4eOHOi,
y4eOHO- METOANYECKON U Hay4yHOU JINTepaType U/Uiu 1o
KOHCIEKTY JIEKLIUU;

- BBIMIOJIHEHUE YCTHBIX YIIPAXXKHEHUH;

- BBIIIOJIHEHHE TMCbMEHHBIX YIIPAXHEHUM U IPaKTUYECKUX padoT;
- BBIMIOJIHEHUE TBOPYECKHUX PadoT;

- y4acTue B IPOBEAECHUM HayUHbIX IKCIIEPUMEHTOB,
HUCCIIEIOBAHUN

Tema 7. MogenupoBaHue
pacnpeieNIeHHbIX CUCTEM

Tema 8. 'eomeTpuyeckoe u
rpaduUecKoe MOJICIIMPOBAaHUE
00BEKTOB M CUCTEM

Tema 9. MoaenupoBanue
JTUHAMUYECKHX CUCTEM B
MPOCTPAHCTBE COCTOSIHUM.

- YCBOEHHE M3y4aeMoro MaTepHaia 1o peKkOMEeHAyeMol y4eOHOH,
y4eOHO- METOAMYECKON M HAyYHOU JINTEPAType W/UIIH TIO
KOHCIIEKTY JIEKLIUH;

- BBIIIOJIHEHUE YCTHBIX YIIPAKHEHUM;

- BBIIIOJITHEHHE TUCHbMEHHBIX YIIPAKHEHUH U TPAKTUYECKUX PaboT;
- BBIIIOJIHEHUE TBOPYECKUX padoT;

- y4acTue B IPOBEIACHUM HayYHbIX HKCIIEPUMEHTOB,
HCCIIEN0BAHUMN

Tema 10. O6paboTka u aHaIU3
Pe3yJIbTaTOB MOJEINPOBAHUS
CUCTEM

Tema 11. Croxactuueckoe
MOJIETTUPOBAHUE

Tema 12. MonenupoBanue npu
pa3paboTKe U aHAIN3E CUCTEM

5.1. MlpumepHas TemaTHKa dccel
1. Ponb KOMITIEKCHBIX YHCEN B MOJIETUPOBAHUH F'APMOHUYECKUX KOJIEOaHHH.
2. 'mmepkoMIUIeKCHBIE Yncia: 0030p CUCTEM M MX MaTeMaTHYEeCKHe CBOWCTBRA.
3. KBarepHnons! kak 3(peKTUBHBII HHCTPYMEHT MpeJICTaBIECHHs IOBOPOTOB B TPEXMEPHOM
MIPOCTPAHCTBE.
4. JlyanbHble yKcia U UX IPUMEHEHHE B KHHEMaTHKE MEXaHU3MOB.
5. Teopema Diinepa 0 KOHEYHOM MOBOPOTE: (PU3UUECKUN CMBICI U aHATUTHYECKOE BBIPAXKEHUE.
6. Marpuiia HanpaBJISIOIMX KOCUHYCOB: CBOMCTBA U MIPAKTUYECKOE IPUMEHEHHE.
7. Ochb 1 yrojl KOHEUHOTO MOBOPOTA: METObI BEIUMCICHUS U MHTEPIIPETALIMSL.
8. OcobGeHHOCTH MOCie10BaTENbHBIX TOBOPOTOB M 3aBUCUMOCTH OT MOPSIJIKA ONepaluii.
9. Yrue Ditnepa—KpbutoBa: mpenMyIecTBa U OrpaHWYCHHS B 3a1a4aX OPHCHTAIUH.
10. IIpo6nema "gimbal lock" u myTu e€ nmpeogoneHuss B COBPeMEHHBIX CUCTEMaX HaBUTALIUU.
11. ITapametpsl Ponpura—I aMuibTOHa: CpaBHUTENBHBIN aHAIU3 C APYTUMHU CUCTEMaMU KOOpMHAT.
12. TIpeobpazoBanue MeXAY pa3TUUYHBIMU TapaMeTpaMyi OPUEHTALIUH: aJITOPUTMBI M peaTi3aliysl.
13. YcTpoiicTBO M IPUHITHIT ACHCTBUS TPEXCTETICHHOTO aCTATUYECKOTO THPOCKOTIA.
14. BeiBoJl ypaBHEHUH IBUKEHUS TMPOCKOINA OTHOCUTENIBHO MOABHXKHBIX OCEH.
15. Ilpeueccus u HyTauus: puanyeckas IpUpoa U pacuE€THbIE METOIbI.

! Tlepeuenn TeM He sBiseTcs McyepnbiBaomUM. OOYHaIONMHCA MOXET BHIOPATh HHYIO TEMY MO COIJIACOBAHMIO C
IpernoiaBaTeseM.
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16. Peakiust rupoCKoIia Ha BHEIITHUE BO3MYIIEHUS U €€ UCIIOJI30BaHNE B CTA0MITM3aIIMOHHBIX

CUCTEMAX.

17. IIpeoGpazoBanue Jlamnnaca: OCHOBHBIC MTOHSATHS U 00JIACTH TPUMEHCHUS.

18. Ilepenarounbie (HyHKIMH TUHEHHBIX CUCTEM: CBSI3b C MU PEepeHINaTbHBIMI YPaBHEHUSMU.
19. AHanu3 yCTOMYUBOCTH CHCTEM YIIPABJICHUS C TOMOIIBIO YAaCTOTHBIX XapaKTEPUCTHUK.

20. Penienne Ha9abHBIX 337129 METOJIOM OTIEPAIMOHHOTO MCYHCIICHUSI.

21. XapaKkTepuUCTUKH CITy4alHBIX ITPOIECCOB: MATEMATHUECKOE OXKUIaHUE, TUCIICPCHS,

KOppesUOHHas (PYHKITHUS.

22. CraunoHapHBIE U SPrOJUUYECKHE MTPOLIECChl: OCOOEHHOCTH U aHAJU3.
23. CrekTpanbHas MJIOTHOCTh MOIIIHOCTH: CBSI3b C KOPPEIALUOHHON (DYHKIIUEH U TPaKTHUYEeCKOe

3HA4YCHHC.

24. benbiit IIYM U €TI0 BIIMAHUE HA TOYHOCTH U3MEPUTCIILHBIX CUCTEM.
25. Hcnonbp3oBaHue KBAaTCPHUOHOB B HABUT'AITUOHHBIX CUCTEMAX OCCIUIIOTHBIX JIETATEIbHBIX

aIrrapaTos.

26. ®unptp Kanmmana: 0OCHOBBI TEOPUU M TPAKTHYECKAs peaTu3aliysl.
27. MoaenupoBaHHe ABHKEHUS 00BEKTa B peajbHOM BPEMEHH C UCIIOJIb30BaHUEM WHEPIHATBHBIX

JaTYUKOB.

28. CoBpeMeHHbIE TEXHOIOTUHU IIU(PPOBOI 00paOOTKM CUTHAJIOB B CUCTEMAaX YIIPABICHHUS.
29. MaTerparys TaHHbBIX OT Pa3JIMYHBIX CCHCOPOB B €MHYIO CHCTEMY HABUTAIIHH.
30. ITepcriekTUBBI pa3BUTHS MATEMAaTHYECKUX METOJIOB B 33]jauaX aBTOHOMHOI HaBUTAIIUH.

5.2. llpumepHble 3aIaHUs VISl CAMOCTOSITEIbHOI PadoThI

HavumeHoBaHUE pa3iesioOB U TEM

Tun 3aganus

Tema 1. OcHOBHBIE TOHATHS MOJEINPOBAHUS

[IpuBectu 5 npumepoB Mozeer U3
IIOBCEJJTHEBHOM JKU3HU U yKa3aTh UX TUIIbI

Tewma 2. MoaenupoBaHue CUCTEM.

Be16paTh 1100y10 peasibHyI0 CUCTEMY U OIHCATh
€€ IEMEHTBI, CBSI3H, BXOJIbl M BBIXOJIBI.

Tema 3. OcHOBHBIE CXEMBI MOJIETTUPOBAHUS
CHCTEM

[TocTpouTth PyHKIIMOHAIBHYIO CXEMY CUCTEMBI
"mpoaka OMIETOB OHJIANH".

Tema 4. UHCTpyMEHTaIbHBIE CUCTEMBI
MOJIETTUPOBAHHUS.

N3yunTh BO3MOKHOCTH OJTHOM U3 IIPOTrPaMMHBIX
cpen moaenupoBanus (MATLAB/Simulink,
AnyLogic, Vensim, GPSS).

Tema 5. IlocTpoeHne Moaeneit cucrem

Omnucatp 3Tarnbl NIOCTPOSHUS MOJIETU Ha
MpUMEPE MPOTHO3UPOBAHUS IMOTObI.

Tema 6. OcHOoBHBIE POPMBI MOIETEH MAaTPUUHBIX
CHCTEM

[TocTpouTth MaTpHIly CMEXKHOCTH ISl Tpada,
coJiepKaiiero 6 BepIImH U HECKOJIBKO pEOEp.

Tema 7. MoaenupoBaHue pacnpenesICHHbIX
CUCTEM

Omnucatp cucteMmy "pacrpezie/ieHle Teria B
KOMHare": Kakue napaMeTpbl MEHSIOTCS B
MIPOCTPAHCTBE U BpeMEHU?

Tema 8. ['eomeTpuueckoe u rpaduueckoe
MOJICJIMPOBAHNE OOBEKTOB U CUCTEM

Co3nate 3D-Mo€emb IpOCTOro MeXaHnu3Ma
(manpumep, mecrepénuaroit nepenaun) B CAD-
cucreme (AutoCAD, SolidWorks u ap.).

Tema 9. MoaenupoBaHue TMHAMHYECKUX CUCTEM
B IIPOCTPAHCTBE COCTOSTHUM.

Pemmts cucremy nuddepeHnmanbHbIX
ypaBHeHu#t dx/dt = Ax + Bu aHanuTH4ecku uimn
YHCIIEHHO.

Tema 10. O6paboTka 1 aHAIN3 PE3yIbTATOB
MOJIETTUPOBAHUS CUCTEM

[Toctpouts rpaduik 3aBUCUMOCTH BBIXOJHOTO
MapaMeTpa OT BPEMEHU IO JJAHHBIM
MOJICTIMPOBAHMSL.

Tema 11. CroxacTrudeckoe MOJAETUPOBAHUE

PeanuzoBaTh YMCIEHHBINA SKCIEPUMEHT METOJ0M
MonTe-Kapno juist OleHKH Tiomaan Kpyra.

Tema 12. MonenupoBanue npu pa3paboTke U
aHaJIN3€e CUCTEM

Br16path cuctemy 1 OoCTpOUTH €€ MOJEb.




Pa3nes 6. OneHo4Hble M MeTOANYECKHE MATEPHAJIBI 110 00pa3oBaTeabHON nporpamme (GpoHnx
OLICHOYHBIX CPEACTB) VIS MPOBEIeHNs TEKYIIero KOHTPOJIsI YCIIeBAeMOCTH U NMPOMEKYTOYHOM

arrecranuun

6.1. @opma nNpoMeKYTOYHOM aTTeCTAIIMH 00yUYAIOUIerocs Mo y4eOHO# AuCHUILINHE
B npornecce ocBoeHust yueOHON AUCHUILIMHBI AJIs1 OLIEHUBaHUS COPMUPOBAHHOCTH TPEOYEMbIX

KOMIIETEHIMH UCIIOIB3YIOTCS OLIEHOYHBIE MaTepHaibl ((POHIBI OIIEHOYHBIX CPEACTB), IPEICTABICHHBIC

B Ta0n1Ee
ILnanupyemble
IIpumepbl KOHTPOJILHBIX BONPOCOB U
pe3yJbTaThbl, N
Conep:xanue yueOHOTo 3ajaHui
XapaxkTepusymoume .
MaTepuasa JJI51 OLleHKH 3HAHUH,
Tanbl GopMHUPOBaAHMS . N
YMEeHHUIi, BJIaieHui
KOMIIeTEeHIIUH

OIIK-1 Cnoco6eH mpUMeHSATh €CTeCTBEHHOHAY4YHbIe W OOIeMH)KeHepHble 3HAHMSI, METObI
MaTeMAaTHYeCKOr0 aHAJIN3a U MO/IeJIMPOBAHUSA B MPO(hecCHOHAILHO

I1. 6.2 HacTosIe padoueit I1. 6.3 HacTosmIeH pabouel MporpaMMbl
OIK-1.1. MPOTrpaMMbl TUCHIUTLTAHBI JCIUATITUHBI

I1. 6.2 HacTosiedt paboueit | I1. 6.3 Hacrosieit paboueill mporpaMMel
OINIK-1.2. IPOrPaMMBbl JUCHUTLTHHEI JCLUTITHEI

I1. 6.2 HacTosimIei padoueit I1. 6.3 HacTosmIeH pabouel MporpaMMbl
MPOTrpamMMbl TUCIUTLTAHBI JACIUATITUHBI

OIIK-1.3

03N N KW

[N T NG T NG T NG T NG TN N Y Sy S uy W U G S Gy WG G W SN o
N PHAWN—=LODOVOINWUN A~ WN—~O

6.2. TunoBbIe BONPOCHI U 3aJaHUS

IlepeueHb BONPOCOB /1151 MOATOTOBKH K IMPOMEKYTOYHON aTTeCTAHU
(k 3k3aMeHy)

. [lonsiTHA MO U MOJEIHPOBAHUE

. Bunsl monenen

. MHOK€CTBEHHOCTb MOJIETIEN

. 3amaun 1 QyHKIMHU MOJIeTIei

. IIpuMeHeHne MoienpoBaHus MPU OCTPOESHUN CUCTEM

. [IpumMeHeHre MoienMpoBaHUs MPY NOCTPOESHNUU MH(POPMAIIMOHHBIX CUCTEM
. OCHOBHBIE TIOHATHS TEOPUU CUCTEM

. Oco0eHHOCTH MaTEMaTHYECKOT0 MOJICITUPOBAHUS

. OcOO6EHHOCTH UMHUTAIIMOHHOT'O MOJIETUPOBaHUS

. Ucnonp3oBanne 1 0cOOEHHOCTH KOMITBIOTEPHOI'O MOJIETUPOBAHUS
. Buasl Mogeneit cucrem

. PazpaboTka u peanusaius MOJEIEH CUCTEM.

. @opMBI ITpeICTaBICHNS JIOTHYECKOU CTPYKTYPbI

. UaTepripeTanys pe3yibTaToB MOJECINPOBAHUS

. OCOO6EHHOCTH UMHUTAIIMOHHOT'O MOJICTUPOBAHUS

. MopaenupoBaHus CIydalHBIX COOBITHIA

. MogenupoBaHue TPyIIbl COOBITHI

. IIporpamMmmMHBI€ KOMIUJIEKCHI MOJIETUPOBAHUS

. IInanuposanue 3xcriepuMeHToB. (I1DI)

. Cratuctuueckast 06paboTka pe3ynbraToB MojenbHoro s3xcnepumenta (MHK)
. MozaenupoBaHue CHCTEM MacCOBOT0 O0CTYKUBaHUS

. OcHOBHBIE HaNpaBIEHUS Pa3BUTHS MOJEINPOBAHUS

. Koppenauuronnsiii ananus mojaenen

. 'eomeTprueckoe MOAEIMPOBAHNE CUCTEM

. [IoHsITHE CIOKHOUN CUCTEMBI
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26. Ilonsitue monenu "YepHbld AmuK"
27. OCHOBHBIE MOHATHSI 00BEKTO-OPHUEHTUPOBAHHOTO MOJICITUPOBAHHS
28. IToraTne MmaTeMaTHn4yecKou Moienu 13
29. [TapameTpsl MOCIIN U UX U3MEPEHUE
30. O6m1ast cxema MOCTPOCHHS MOJICTTH
31. MeTo1bl TOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEH
32. CucteMHBIN aHAIU3 00BbEKTa MOJICTUPOBAHUS
33. CTpyKTypa CUCTEMEBI U €€ OTOOpaKEHHE
34, YCcTOMYUBOCTh CUCTEM
35. CucreMbl yIpaBieHHS U UX BUJIbI
36. [lonoxuTenbHas U OTpUIIATETIbHAS O0paTHAs CBS3b
37. [TapameTpbl CUMCTEM U UX BUJIbI
38. Texnonoruu 3-D monenupoBapus
39. "Markue" U )KeCTKUE MOIEIN
40. AreuTHble MOAEIIH
6.3.IlpumMepHbIe TECTOBBIE 3aJaHUSI

[TonHbIN GaHK TECTOBBIX 3aJaHUM JIs TPOBEICHUS KOMITBIOTEPHOTO TECTUPOBAHNE HAXOISATCS B
AJICKTPOHHOW MH(POPMAIIMOHHON 00pa30BaTeIbHON cpefie U BKItoUaeT 6osiee 60 3a1aHuid, ©3 KOTOPBIX
B CITy9aitHOM Topsifike GOpMUPYETCs TeCT, cocTosmmid u3 20 3a1aHuil.

Komnerenunun TunoBbie BONPOCHI U 3aJaHNUS

OIIK-1 1. Yto Takoe Moaein?
a) Tounoe onucanue peaabHOTO 0OBEKTA
b) YmpouiéaHoe npeacTaBieHue peaabHOro 00bEeKTa Uil mpoiiecca
¢) [Iporpamma nyist pacuéra nmapaMeTpoB CHCTEMBI
d) ®uznyeckuit POTOTUN YCTPOHCTBA
2. Kakoli THI MOJIeNI UCTIONB3YETCS JIIsl OMUCAHUS TIOBEICHUS] CHCTEMBI
BO BPEMEHU C IOMOLIBIO YPaBHEHUN?
a) CraTtuueckas MOJIEINb
b) Jlnnamuueckas Moieb
¢) MarpuuHnas Mozenb
d) I'papoBas moznens
3. Kakas cucrema umeer ciydaiiHble BXOJIbI /UM BBIXOIbI?
a) JlerepMuHUpOBaHHAS CUCTEMA
b) JluckperHas cucrema
¢) CToxacThueckas cuctema
d) HenpepriBHas cuctema
4. Kakoil MeToJ] MOJIETUPOBAHUS IIPEAINOIaraeT uCIoIb30BaHNUE
CIIy4aiHbIX yucen?
a) MeTos1 KOHEUHBIX pa3HOCTEN
b) Meron Monte-Kapiio
¢) Meto CTpyKTypHOTO aHanu3a
d) Metox rpaduueckoro MOaEIMPOBAHUS
5. Kak Ha3biBaeTcs 3Tan MOJEIMPOBAHUS, HA KOTOPOM OIpEAeIsaeTcs,
HACKOJIbKO MOJIEJIb COOTBETCTBYET pealibHOM cucteme?
a) Bepuduxanus
b) Banumamms
¢) Umuranus
d) AGcTpakuus
6. Kakoit ”HCTpYMEHT ITO3BOJISIET CTPOUTHh HMHUTALIMOHHBIE MOJIENHN C
areHTamu?
a) Microsoft Excel
b) AnyLogic
c) AutoCAD
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d) Notepad++

7. Kakoe ypaBHEHHE UCTIOJIb3YETCSA IPU MOJCIMPOBAHUH CUCTEM B
MPOCTPAHCTBE COCTOSIHUI?

ay=ax+b

b) dx/dt = Ax + Bu

c)F=ma

d) PV =nRT

8. Kakoif Tun Mo/ieu JTydie BCero MOAXOAUT JUIsl OITMCAHUS
TPaAHCHOPTHOM CETH?

a) Croxactuueckas

b) Marpuunas

¢) Pacnipenenennas

d) I'padoBas

9. Kakue MozenH OMMCHIBAIOT CUCTEMBI, TApaMETPhl KOTOPHIX
W3MEHSIOTCS HETIPEPHIBHO BO BpeMeHU?

a) JluckpeTHbIe MOJICIIH

b) HenpepwiBHBIE MOIETH

¢) CMemanHbIe MOJETH

d) CraTtudeckue Moaenu

10. Yro npexncrasisier coOO0W MaTpHIla CMEKHOCTHU?

a) Onucanue cBs3el MeXAy dJIEMEHTAMH CHUCTEMBI

b) [lepenarounyro GyHKIIUIO CHCTEMBI

¢) 'paduk n3MeHeHHs MapaMeTPOB

d) Cnyuaiinoe pacrpeaeneHue

11. Kakoif U3 nepeuncaeHHbIX STallOB HE OTHOCUTCS K MPOIIecCy
MOJIETTUPOBaHUs?

a) [loctpoenue monenu

b) AHanu3 gaHHBIX

¢) Co3manue (HpU3HUECKOTO MPOTOTUTIA

d) Unutepnperanus pe3yibTaToB

12. Kakoii BuJI MOJETUPOBAHUS UCTIONB3YETCS IS aHATN3a CIIOKHBIX
reOMETPHUECKUX 00BEKTOB?

a) 'padmueckoe MmogenupoBaHue

b) JluHamMuueckoe MoJIeIMPOBaHUE

c¢) CToxacThuueckoe MOJEINPOBaHHE

d) CuctemHOE MOJIeIMpOBaHHE

13. Kakoii TUTI MOJIEITH UCTIONIB3YETCSI PU aHAITN3€ TEMIIEPATYPHOTO
MOJIsl B TOMEIEHUU?

a) JIuneitHast MmoJiesh

b) uckperHas Mojaenb

C) Pacnipeieniennas Mojeib

d) Croxactrueckast MOJIETb

14. Yto takoe BepuduKaims MoIeau?

a) [IpoBepka TOUHOCTH MOJIEIH 10 OTHOIIEHUIO K pEaIbHOCTH
b) IIpoBepka nMpaBUILHOCTH peaTU3aIIN MOJIEIN

¢) Be1bop Tuna monenu

d) M3smenenue napameTpoB MOJIEITH

6.4. OueHoYHbIE MIKAJIbI
6.4.1. OueHuBaHue TEKYIEr0 KOHTPOJIS
Llenbro IpOBEeIEHUS TEKYIIETO KOHTPOJIS SIBIISIETCS TOCTHXKEHUE YPOBHS PE3YIIBTATOB O0yUSHHS
B COOTBETCTBHUH C MHIUKATOPAMU KOMITETEHIIHH.
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Texymuii KOHTPOJIb MOXET MPEACTaBIATH COO0OW NMHCbMEHHbIE WHIMBUAYaJbHBIE 3adaHUS
cocTosre U3 3-5 BOpocoB WK B pOpMe TECTOBBIX 33JaHU 1O U3YUYEHHBIM TeMaM JI0 MPOBEACHUS
MPOMEKYTOUHOM arTecTai. PEKOMEHIOBaHHBIN IUIAHUPYEMBIM MEPHOJ MPOBEACHUSA TEKYIIETO
KOHTPOJIS 32 3 HEEH /10 IPOMEKYTOUHON aTTECTALIUU.

IlIkasa oueHMBaHMsI NPU TECTUPOBAHUM

Ounenka Kputepunu BbicTaBJIeHUSI OLEHKHU
3a4TeHO KonnyecTBo BepHBIX 0TBeTOB B iHTepBasie: 71-100%
He 3aureno KonmgectBo BepHbIX 0TBeTOB B HHTEepBaie: 0-70%

IIkana oneHMBaHUS NPU NHUCbMEHHOM padoTe
Onenka Kpurepum BbICTaBJIEHUS OLIEHKH
00yJaronuics JOJKEH:
- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOro MaTepuasa;
- MOKa3aTh 00I1Iee BIIaJICHNE TOHATUIHHBIM anmnapaToM AUCITUTUIINHBL,
- YMETh CTPOUTH OTBET B COOTBETCTBHHM CO CTPYKTYpOH H3JIaraemoro
BOIIPOCa;
- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO MPOTpaMMOi yu4eOHYIO JTUTEPATYPY.
oOyJaronuicst AeMOHCTPUPYET:
- HE3HAHME 3HAYMTEIbHON YaCTU MPOrPAMMHOI0 MaTepuaa;
- HE BJIaJICHUE MTOHSATUWHBIM anmnapaToM JUCIUTLIAHBI;
He 3auteno - CYIIIECTBEHHBIC OMIMOKH MTPH M3JI0KCHUH y4eOHOTO MaTepuraa,
- HEYyMEHHUE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOMH H3JIaraeMoro
BOIIPOCA;
- HEYMEHHeE JIeNaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaity

3aureHo

6.4.2. OneHUBaHHUE CAMOCTOATEIbHONH MUCbMEHHOM PadoThI
(KOHTPOJILHOIT padoThI, IcCe)
[Tpu olileHKEe yUUTHIBAaETCS:
1. IlpaBunbHOCTH OGOPMIIEHHUS
2. YpoBeHb CHOPMHUPOBAHHOCTH KOMITETEHIIUH.
3. YpOBEHb YCBOEHHUS TEOPETHYECKHUX TOJOXKECHUN TUCIMIUIMHBI, TMPaBHIBHOCTH (HOPMYITHPOBKH
OCHOBHBIX TIOHATUN U 3aKOHOMEPHOCTEM.

4. YpoBeHb 3HaHUS (DAKTUUECKOTO MaTepuasia B 00beMe MporpamMmabl.
5. Jloruka, cTpykTypa ¥ rpaMOTHOCTb M3JI0’KE€HUS TUCbMEHHOM padoThI.
6. [TomHoTa M3IIOKEHUS MaTepraia (PacKphITHE BCEX BOIPOCOB)
7. Wcnonb30BaHNe HEOOXOAUMBIX HCTOUHHKOB.
8. YMeHue cBS3aTh TEOPHIO C TPAKTUKOM.
9. YMenue nenatb 0000IIEHHUS, BLIBOIEIL.
IIIkaJja OeHHBAHMA KOHTPOJIbHOM padoThl U 3cce
Ounenka Kpurtepuu BbicTaBjJIeHUs OLIEHKH
3auTeHo OOyuaronuiics O KEH:
- IPOJIEMOHCTPUPOBATH O0IIee 3HAHNE N3Y4aeMOro MaTepuaa;
- TOKa3aTh o0lIee Bia/IeHNe MOHATUIHBIM aIapaToM JUCHUIUINHBL;
- YyMEThb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOH H3JIaraemMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO TPOrpaMMoil yueOHYI0 JIUTeparypy.
He 3aureno OOyuaronuiics AeMOHCTPUPYET:
- He3HaHME 3HAUYUTENBbHON YacTH MPOrpaMMHOI0 MaTepuara;
- HE BJIaJICHUE TIOHATHUIHBIM annapaToM JUCIHUILTUHBL;
- CYIIECTBEHHbIE OMMOKH MPH U3JI0KEHUH Yy4eOHOro MaTepuaa,
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- HEYyMEHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH H3JIaraeMoro
BOIIPOCA;
- HEyMEHHeE JIeNIaTh BBIBOJIbI 110 U3JaraéMoMy MaTepuaity

6.4.3. OueHuBaHMe OTBETOB HA BONPOCHI ¥ BHINOJHEHUS 3a1aHU I
NMPOMEKYTOYHOI aTTecTAlNU
[Ipu oleHKEe 3HAHHI YYUTHIBACTCS YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITUH:
1. VpoBeHb YCBOCHHS TCOPETHUECKUX TMOJIOKCHUN MUCIUIUIMHBI, TPAaBHILHOCTH (OPMYIUPOBKHU
OCHOBHBIX TIOHATHI M 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUS (PAKTUYECKOT0 MaTepuana B 00beMe IporpaMMel.
3. Jloruka, CTpyKTypa ¥ TpaMOTHOCTb H3JIOKEHUS BOIIPOCA.
4. YMeHue cBs3aTh TEOPUIO C MPAKTUKOM.
5. YMenue nenatb 0000IIEHHS, BLIBOIEI.

IIIkajia onleHUBAHUA HA JK3aMeHe, 3a4eTe ¢ OIeHKOH

Ouenka Kpurepum BbICTaBJIeHUS OLEHKHU
OTiinyHO OOyyaromuiicst TOJIKEH:
- MPOJEMOHCTPUPOBATh IJIYyOOKOE€ M MPOYHOE YCBOEHUE 3HAHUI
MIPOrPaMMHOTO MaTepuaa;
- UCUEPIBIBAIOIIIE, MTOCIIEI0BATEILHO, TPAMOTHO H JIOTUYECKU CTPOMHO
M3JIOKHUTH TEOPETUYECCKHUIA MaTepHal;
- IPaBUWJIBHO (hOPMYIUPOBATH OMPECIICHUS;
- NPOJEMOHCTPUPOBATh YMEHHS CaMOCTOATEIBHOH paboOThl ¢
JUTEpaTypoil;
- YMETh C/IeaTh BBIBOJKI 110 M3JIara€MOMY MaTepHay.
Xoporio OO0yyaromuiicst TOJIKeH:
- MPOAEMOHCTPHPOBATH JOCTATOYHO TOJHOE 3HAHWE MPOTPAMMHOIO
MaTepuana,
- IPOAEMOHCTPHPOBATH 3HAHNE OCHOBHBIX TEOPETUYECCKHUX TTOHSITHIA;
- JIOCTaTOYHO IIOCJIEA0BATENbHO, T'PAMOTHO M JIOTMYECKH CTPOIHO
u3JIaraTh MaTepuar;
- IPOJIEMOHCTPUPOBATH YMEHHE OPUEHTHUPOBATHCS B INTEPATYPE;
- YMETh C/ieNaTh JOCTATOYHO 0OOCHOBAHHBIE BBHIBOJIBI 10 U3JIaraeMOMY
MaTepuany.
Y 10BIETBOPUTEIBHO OO6yyaromuiicst TOJIKEH:
- IPOJAEMOHCTPUPOBATH 00IIlee 3HAHUE U3y4aeMOro MaTepuana;
- TOKa3aTh 001IIee BiaIeHHE MTOHATUIHBIM aIapaToM JUCIUTUINHBL
- YMeTb CTPOUTH OTBET B COOTBETCTBHM CO CTPYKTYPOIl H3IaraemMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO pEKOMEHAYEMYI MpOrpaMMoil  y4eOHYIO
JIUTEpaTypy.

HeynosnerBopurenbHo OO0yuaromuiicst IeMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIILHON YaCTH IIPOrPaMMHOIO MaTepHaa;

- HE BJIaJICHUE MTOHATUHMHBIM alapaToM JUCLUILINHEI;

- CYIIECTBEHHbIE OMIMOKU MPH U3JI0KEHUH yUeOHOTO MaTepHara;

- HEYMEHHME CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpPOU
M3JIaraeéMoro BOIpOCa;

- HCYMEHHE JIeJ1aTh BBIBOJBI 110 U3J1araéMOMY MaTepualy.
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IIlkaj1a oueHUBaHUs HA 3a4eTe
Ounenka Kputepun BbICTaB/IeHUS] OLEHKH

3auyTeHo OOyuaromuiicsi JOJKEH: YMETh CTPOUTh OTBET B COOTBETCTBHUHU CO
CTPYKTYpOM H3j7araeMoro BONIpOCa; IPOAEMOHCTPUPOBATh IPOYHOE,
JOCTAaTOYHO IIOJIHOE YCBOEHHE 3HAaHUH HPOrpaMMHOrO MaTepuaa;
MPOAEMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETUUYECKUX IOHATHUM;
IPaBUIBHO  (OPMYIMPOBATh  OIpPENENIEHUs;  [OCIIEA0BATENbHO,
I'PaMOTHO U JIOTMYECKU CTPOMHO U3JI0KUTh TEOPETUUECKUI MaTepHa;
IPOAEMOHCTPUPOBATh  YMEHHUS  CaMOCTOSITEIbHOM  paboThl €
JAUTEPATYpPON; YMETh CIENATh TOCTATOYHO OOOCHOBAHHBIEC BBIBOJBI 110
n3JaracMoMy MaTepuaiy.

He 3aureno OOyuaromuiicss JEeMOHCTPUPYET: HE3HAHHE 3HAYUTEIbHOH 4YacTu
IIPOrpaMMHOI0 MaTepuaia; He BIAJEHUE IOHATHIHBIM aInapaToM
AUCHUIUIMHBI, CYIICCTBCHHBIC OIIIMOKH Ipu  H3JI0KCHUHA y‘-I€6HOFO
MaTepuaa; HEyMEHUEe CTPOUTh OTBET B COOTBETCTBUM CO CTPYKTYPOMH
M3JIaraéMOro BOIPOCA; HEYMEHME [EJIaTh BbIBOJBI 10 M3J1aracMOMY
MaTepuany.

6.4.4. TecrupoBanue

IIxana oneHUBaHUA

Onenka Kputepun BbICTaBICHHS OLICHKH

OTan4HO KomnnuectBo BepHbIx 0TBeTOB B HHTepBaiue: 71-100%
Xoporio KomnndecTBo BepHbIX 0TBETOB B HHTepBaje: 56-70%
Y 10BJIIETBOPUTEIBLHO KonnyectBo BepHBIX 0TBETOB B HHTepBaie: 41-55%
HeynosnerBopurensHo KonndectBo BepHbix oTBeTOB B MHTepBane: 0-40%
3a4TeHo KosmaecTBo BepHbIX 0TBeTOB B MHTepBaie: 41-100%
He 3aureno KonndectBo BepHbix oTBeTOB B HTepBane: 0-40%

6.5. MeToanuyecKue MaTepuaIbl, oNpee/sioue Npoueaypy OHeHUBAHUS ¢(hOPMHPOBAHHBIX
KoMuereHuuil B coorsercreuu ¢ OOII

KadecTBo 3HaHMI XapakTepu3yeTcs CoCOOHOCThIO 00YYarOIIerocs TOYHO, CTPYKTYPHUPOBAHHO
U YMECTHO BOCIIPOU3BOJUTH MH(OPMALIMIO, MTOJYYEHHYIO B IPOLECCE OCBOCHUS JAUCLUUIUIMHBI, B TOM
BUJI€, B KOTOPOM OHa ObLIa M3JI0kKEHa B y4eOHOM U3JaHUU WJIU TMPEo/aBaTesIeM.

VYMeHus, Kak NpaBuiio, (GOPMHUPYIOTCS Ha 3aHATUSAX CEMHHAPCKOrO TUMA. 3aJaHus,
HanpaBJIeHHbIE HAa OIIEHKY YMEHH, B 3HAaUUTEILHON CTETIEHU TPeOyIOT OT 00YUaIOIIEerocs: MPOsIBICHUS
CTEPEOTUITHOCTH MBILUIEHUS, T.€. CIIOCOOHOCTU BBIMOJIHUTH paboTy Mo oOpaslaM, ¢ KOTOPbIMH OH
pabotan B mporecce o0yuenus. IlpenonaBaTens ke OLEHMBAET CBOEBPEMEHHOCTh U NPaBHIIBHOCTh
BBITIOJTHEHUS 33JaHMUSL.

HaBbIkM MOYKHO TpakTOBaThb Kak aBTOMAaTH3UPOBAaHHBIE YMEHMsI, Pa3BUTBIE U 3aKpEILICHHBIC
OCO3HAaHHBIM CaMOCTOSTEIbHBIM TPYAOM. HaBbIkU (GOopMUpPYIOTCS ITPH CAMOCTOSITEIbHOM BBITOJIHEHUN
Oo0yJaroIMMHUCS  MPAKTUKO- OPUEHTUPOBAHHBIX  33/aHUil, MOJEIMPYIOUIMX  pELUICHHE UM
MIPOM3BOJICTBEHHBIX U COLMOKYJIBTYPHBIX 33/1a4 B COOTBETCTBYIOIIEH o0nacTu mpodeccHoHaIbHON
NesTeIbHOCTH, KaK MPaBUJIO, NPU BBIMOJHEHUH JOMAIIHUX 3a/laHUM, KypCOBBIX NPOEKTOB (padoT),
HAy4YHO-HCCIIEIOBATENIbCKUX PA0OT, MPOXOXKAEHUU MPAKTUK, MpH paboTe WHIUBUAYAIbHO HIH B
COCTaBe IPYMNIIbI U T.1.

VYcTHBIN ompoc — 3TO MpoLeaypa, OpraH30BaHHAs Kak creluaibHas Oecelia mpernojgaBaTens C
rpymnmnoii ooyqaronuxcs (GpoHTaIBHBIN ONPOC) U C OTJAEIBHBIMU 00YyUaIOIMMUCS (MHIMBUAYaTbHBINR
OIpOC) C LETbI0 OLEHKHM CHOPMHUPOBAHHOCTH y HHMX OCHOBHBIX MOHSATUH U YCBOEHHS Y4eOHOTO
MaTepuanga. YCTHBIM ONPOC MOXKET MCIOJIb30BaTbCSl KaK BHJ KOHTPOJS M METOJ OLEHUBAHUSA
(dbopMUpyeMbIX KOMIETEHIMH (Kak M KadyecTBa MX (OpPMUPOBaHMS) B paMKaX CaMblX pa3HbIX (opM
KOHTPOJIS, TAKUX Kak: cobeceoBaHue, KOJUIOKBUYM, 3a4€T, S9K3aMEeH 110 JUCLUUIUIMHE. Y CTHBIM onpoc
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(YO) no3BosisieT OLICHUTh 3HAHUS U KPYro3op oOydarollerocs, yMeHue JOTH4YEeCKH MOCTPOUTH OTBET,
BIIQJICHUE MOHOJIOTUYECKOW pPEYbl0 W WHBIE KOMMYHUKATHBHBIE HaBbIKM. YO oOnamaer OOIbIIMMHU
BO3MOKHOCTSIMU BOCITUTATEIILHOT'O BO3CHCTBUSA npenoaaBateis. BocnurarenbHas pynkius YO umeet
PSI BaKHBIX ACHEKTOB: MPOPECCHOHATBHO-ITHUECKUNA W HPABCTBEHHBIM AaCMEKTHI, TUIAKTHYCCKHIMA
(cucremaTH3alus MaTepualia Ipu OTBETe, Jiydlllee 3allOMUHAHUE MaTepHalia MPU MUHTEJUIEKTYalbHON
KOHIICHTPALlMU), SMOLMOHAIBHBIN (PaZOCTh OT YCIEHIHOTO MPOXOXKIEHHs coOeceloBaHUs) U Ap.
Obyuaromas ¢pyHkius YO cOCTOUT B BBISIBICHUHU JI€TaJIeH, KOTOPBIE [0 KAKMM-TO IPUYUHAM OKa3aJIiCh
HEJ0CTATOYHO OCMBICIICHHBIMH B XOJI¢ YUEOHBIX 3aHSITUN U MPH MOATOTOBKE K 3a4ETy HIIM dK3aMEHY.
YO obnagaer Takke MOTHUBHpYIOIIEH (QYHKIMEH: MpaBHIBHO OpraHH30BaHHBbIE cOOeceoBaHHeE,
KOJUIOKBHYM, 3a4€T U 9K3aMEH MOTYT CTUMYJIUPOBATh yYEOHYIO I€ATEIbHOCTh CTY/IEHTA, €ro y4acTue
B Hay4HOI1 pabore.

TecTel sABHSAIOTCS TpocTelmield (popMON KOHTPOJIS, HANPABJICHHOW HAa TPOBEPKY BIIAJICHUS
TEPMHUHOJIOTHYECKHIM ariapaToM, COBPEMEHHBIMI HHPOPMAITMOHHBIME TEXHOJIOTUSIMU U KOHKPETHBIMU
3HaHUAMU B 00JacTH (PyHIAMEHTAIBHBIX W MPHUKIAJHBIX IUCHUIUIMH. TECT MOXET MpPelOoCTaBIsATh
BO3MOYXHOCTh BBIOOpA U3 TIEPEYHS OTBETOB (OAMH MU HECKOJIBKO MPABUIBLHBIX OTBETOB).

Cemunapckue 3aHsATHS. OCHOBHOE Ha3HAYEHHE CEMHHAPCKHUX 3aHSATUH 10 JTUCHUIUIMHE —
obecnieunTh TIIyOOKOE YCBOCHHE OOYYAIONUMHUCS MATEpPHAJIOB JICKI[UH, NPHBHBATh HABBIKU
CaMOCTOSITENILHOM PadOTHI C TUTEPATYPOil, BOCIIUTHIBATH YMEHHE HAXOIUTh ONTHUMAILHBIC PEIICHUS B
YCIIOBUSX WM3MEHSIOIIUXCS OTHOIICHH, (OPMUPOBATH COBPEMEHHOE MPO(EeCCHOHATEHOES MBINIICHHIE
oOyuatomuxcs. Ha ceMrMHapCKuX 3aHATHIX TPENoiaBaTesb MPOBEPSET BHIMOTHEHUE CAMOCTOSTEbHBIX
3aJ]aHUil M KauyecTBO YCBOEHMsI 3HAHUN, YMEHHH, oOIpeaenseT YpPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH.

KomnokBuym MOXeT CiyxuTh (QOpMOH HE TOJBKO TMPOBEPKH, HO U TOBBIIICHUS
MIPOU3BOIUTENILHOCTH TPyAa CTyIeHTOB. Ha KommokBrymMax oOCy>KIar0TCs OTACNbHbBIE YaCTH, Pa3Aebl,
TEMBbI, BOIIPOCHI M3y4aeMOro Kypca, OOBIYHO HE BKIIOYAEMbIe B TEMAaTHKY CEMUHAPCKUX U APYTUX
MPAKTUYECKUX yYEOHBIX 3aHSITHIA, a TaKKe pedepaThl, MPOEKTHI U UHbIE PaOOTHI 00yYaIOIIUXCS.

Jlokitan, cooOIeHne — MPOIYKT CAMOCTOSTEIIbHON PabOTHI CTYACHTA, MPEACTABISIONIUI CO00M
MyOJIMYHOE BBICTYIUICHUE MO MPEICTaBICHUIO TMOJIYYEHHBIX PE3YyJIbTaTOB pPELICHUs OMpeesIeHHOM
y4e0HO-TIPAKTUIECKON, y4eOHO-MCCIICA0BATEIBCKOMN TN HAYYHON TEMBI.

KonTponbHast paboTa — cpeAcTBO MPOBEPKH YMEHUUN MPUMEHSTh MOJTYYCHHbIE 3HAHHS JUIS
pelIeHns 3a/1a4 ONPEEICHHOT0 THIIA [0 TEME WM pa3feny.

[TpodeccnoHanbHO-OPUEHTUPOBAHHOE ICCE — ITO CPEACTBO, MO3BOJISIONIEE OLEHUTh YMEHHUE
oOyuarolerocsi MUCbMEHHO H3JlaraTh CyTh MOCTaBICHHON MPOOJIEMbl, CAMOCTOSITENBHO NPOBOIUTH
aHalM3 3TOW MpoOJeMbl C HCIOIH30BAHUEM AHATUTHUYECKOTO WHCTPYMEHTAPHUS COOTBETCTBYIOIIEH
JTUCHUIUIMHBI,  JIeNaTh  BBIBOJBI, OOOONIAIONIME aBTOPCKYIO TMO3UIMI0O 1O  TMOCTaBJICHHOU
npodeccnoHanTbHO-OPHEHTUPOBAHHOM Mpobeme.

Pedepar — mpoaykT camocTosITENHbHOM paOOThl CTYAEHTA, MPEIACTABISIOMIUN COOOM KpaTKoe
M3JI0KEHUE B NMHCbMEHHOM BHUJIE€ MOJYUYEHHBIX PE3yJIbTAaTOB TEOPETUUECKOTO aHaIM3a ONpeleIeHHON
Hay4yHOM (yueOHO-UCCIIEeI0BATENIbCKON) TEMBI, TJI€ aBTOP PACKPHIBAET CYTh HCCIIEyeMON MpPOOJIEMBI,
MIPUBOJIUT Pa3InYHbIEC TOYKU 3PEHMUSI, & TAKKe COOCTBEHHBIE B3IIISA/IbI HA HEE.

CutyallioHHBIN aHamu3 (KEeMC) — 3TO KOMIUICKCHBIN aHallu3 CHUTYaIlud, UMEBIIUNA MECTO B
peaslbHOM TpakTHKe MPO(HEeCCHOHATHFHOM NeATeNbHOCTH CIenuanucToB. KoMMIeKCcHbIN aHau3
BKJIIOYAeT B ce0sl CIEeAYIOLIME COCTABJIAIOIINME: MPUYUHHO-CIEICTBEHHBIM aHanu3 (yCTaHOBJICHHE
MPUYMH, KOTOPbIE MPUBEIU K BOSHUKHOBEHUIO JAHHOW CUTYyallH, U CIEACTBUN €€ pa3BepThIBaHU),
CHUCTEMHBIN aHanmM3 (OMpENEeNeHHe CYIIHOCTHBIX MPEIMETHO-COACPKATEIBHBIX XapaKTEPUCTHK,
CTPYKTYpHI CUTYyallUH, €€ QYHKIHHA U Jp.), IEHHOCTHO-MOTHUBAIIMOHHBIN aHAIIN3 (TOCTPOCHHUE CUCTEMBI
OIICHOK CUTYaIlUH, €€ COCTABJISIFOIINX, BBISBIICHHE MOTHBOB, YCTAHOBOK, MO3HIINI IEHCTBYIOMINX JIHII);
MPOTHOCTHYECKUI aHamu3 (pa3paboTka TEPCIEeKTHB pPa3BUTHS COOBITUH 1O TO3UTUBHOMY H
HEraTUBHOMY CII€HApHUI0), PEKOMEHJaTelIbHbIH aHamu3 (BbIpaOOTKAa PEKOMEHJALUNA OTHOCHUTEIHHO
MOBE/ICHUS JEUCTBYIOMIMX IUI] CUTYaIlMu), MPOTpaMMHO-IIeIeBON aHanmu3 (pa3paboTka MporpaMm
NeSITeIbHOCTH ISl pa3pellieHus JaHHON CUTYalluH).

TBopueckoe 3a/laHue — 3TO YACTUYHO PErJIAMEHTUPOBAHHOE 3aJaHUE, UMEIOIIee HECTaHJaPTHOE
pelieHre W TMO3BOJIAIOIICE AUATHOCTUPOBATh YMEHUS HHTETPUPOBATh 3HAHUS PA3TUYHBIX HAYYHBIX
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obacTeil, apryMeHTHUPOBAaTh COOCTBEHHYIO TOUKY 3PEHUs, 10Ka3bIBATh PAaBUIBHOCTh CBOEH MO3UIINU.
MoeT BBINOIHATHCS B UHAUBHUIYaTbHOM MOPSAIKE WU TPYIIION 00y4atonxcs.

JlenoBass W/MiaM poJsieBass UIrpa — COBMECTHAs [JEATEIbHOCTb TIPYNIBl OOydYaOIIMXCS U
MperoiaBaTeNsl Mo/ yIpaBlieHHEeM IPenoaBaTess ¢ IeNbl0 peleHus] y9eOHbIX U MPpo(dhecCHOHATBHO-
OPMEHTUPOBAHHBIX 3aJad IIyTeM HUIPOBOIO MOJEIUPOBAHMs peabHOW NpPOOJEeMHOI cUTyaluu.
[To3BomsieT OLIEHNBATh YMEHUE aHATH3UPOBATh U pEIlaTh TUITUYHBIC TPOPECCHOHATBHBIC 3a/1aUH.

«Kpyriblii cTon», IUCKYCCHS — HHTEPAKTUBHBIEC OLIEHOYHBIE CPENICTBA, TO3BOJISIIOIINE BKIOYUTh
o0ydJaromuxcs B TPOLECC OOCYXICHHsS CIIOPHOTO BOIPOCA, MPOOJIEMBI W OLEHUTh HMX YMEHHUE
apryMEHTUPOBaTh COOCTBEHHYIO TOYKY 3pEHHs. 3aHATHE MOXKET IPOBOJAUTH IO TPATULMOHHOMN
(KOHTaKTHOM) TEXHOJIOTUH, JTUOO € HCII0JIb30BAaHUEM TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

[IpoekT — KOHEYHBIH TNPodecCHOHANTBHO-OPUEHTHPOBAHHBIA MPOJYKT, MOJy4aeMblii B
pe3yibTare IUIAHUPOBAHUS W BBINOJIHEHUS KOMIUIEKCA YYEOHBIX M MCCIEJOBATENbCKUX 3aJlaHHM.
[To3BOJIsET OLIEHUTH YMEHHUS 00YJAIOLINXCS CAMOCTOSATEIEHO KOHCTPYHPOBATh CBOM 3HAHMS B IIpOIIecce
peleHysl NPaKTUYEeCKUX 3ajad U MpoOsieM, OpUEHTUPOBATHCS B MH(MOPMALMOHHOM IPOCTPAHCTBE U
YpOBEHb C(HOPMHUPOBAHHOCTH aHATUTUYECKHX, UCCIIEAOBATEILCKUX HABBIKOB, HABBIKOB MIPAKTUYECKOTO
U TBOPYECKOrO MBINUICHUS. MOKET BBIIOJNHATBECA B HWHAMBUAYAJIBHOM IOPANKE WM TPYIION
00yJaronmxcs.

Paznen 7. Metoaguueckne ykazanus AJsi 00y4aOUIUXCsl 0 OCHOBAHUIO TUCUMILINHBI

OcBoenue oOydaromMcs Y4eOHON JUCHMIUIMHBI TMpEANoyiaraeT H3yyeHHe MaTepualioB
IMCUUIUIMHBI HAa ayJIUTOPHBIX 3aHATHAX U B XOJI€ CAMOCTOATEIBHON pabOThl. AyIUTOPHBIC 3aHSATHS
MPOXOIAT B (hOpMeE JIEKIIHI, CCMHHAPOB U MPAaKTUYECKUX 3aHATUN. CamocTosITeNnbHas padoTa BKIIOYAET
pa3HOO0Pa3HBIA KOMIUIEKC BHIOB U ()OPM pabOThI 00YJIArOIIIHXCSI.

Jlis yCHemHoro OCBOCHHS Y4eOHOW IUCHUIUIMHBI U JOCTHIKEHHS MOCTaBICHHBIX ILelei
HE00X0IMMO BHUMATEIBHO O3HAKOMUTHCS C HACTOSIIEH padoueil mporpaMMbl y4eOHOM JAUCIUTUTAHBI.
Crenyer oOpaTUTh BHUMAaHHME Ha CIMCOK OCHOBHOM U JONOJIHUTENBHOM JIUTEPaTyphl, KOTOPask UMEETCs
B DJIEKTPOHHOW OWOMMOTEYHOW cucremMe YHuBepcuTeTa. JTta HH(OpManus HeoOXoauma st
CaMOCTOSITENTLHOM pabOThl 00Yy4aOIIErocs.

[Tpu MOATOTOBKE K ayAUTOPHBIM 3aHATHSAM HEOOXOAUMO TOMHUTH OCOOEHHOCTH KX 101 (hOpMBI
€ro MPOBEACHHUS.

[TonroroBka K yueOHOMY 3aHATHIO JIEKIIMOHHOro THma. C 1enbio 00ecrnedyeHus YCHEIIHOTO
00y4yeHHs 00yJaroLNiics T0JIKEeH TOTOBUTHCA K JIEKIIMHU, TOCKOJIbKY OHA SIBJISETCS BaxkHeH el popmoit
OpraHu3aluu yueOHoro npoiiecca, NoCKOJIbKY: 3HAKOMHUT C HOBBIM YU€OHBIM MAaTEPUAIIOM; Pa3bsICHSET
y4eOHBI€ IEMEHTHI, TPY/IHbIE /I TOHUMAHHUS; CUCTEMaTU3UPYET yUeOHbIH MaTepuall; OpueHTUpYeT B
y4eOHOM TIpoI1iecce.

C >TOH 1enpl0: BHUMATENIBHO MPOUYUTANTE MaTepuai MPEeAbIAYIIEeH JIEKIIMHM; 03HAKOMBTECH C
y4eOHBIM MaTe€pUaJIOM IO YY€OHUKY U YYEOHBIM MOCOOHUSM C TEMOUM MPOYUTAHHOM JICKITUU; BHECUTE
JIOTIOJIHEHUS K TIOJTyYEHHBIM paHee 3HAHUAM I10 TEME JIEKLIUU Ha MTOJISAX JIEKIUOHHOMN TETPaIH; 3alUIINTE
BO3MO>KHbBIE BOIIPOCHI, KOTOPBIE BbI 3a/1aJJUTE JIEKTOPY Ha JIEKIIMU MO0 MaTepualy U3yu4eHHOU JIeKIUY;
IIOCTapaiiTech YSICHUTb MECTO M3y4aeMOl TEMBI B CBOEH IOATOTOBKE; Y3HAWTE TEMy IPEACTOSILEN
JeKUUH (110 TEMaTHYECKOMY IIJIaHy, 10 HHPOPMAIUH JIEKTOpa) U 3allUIINTe HHPOPMAIUIO, KOTOPOH BbI
BJIaJIEETE TI0 JAHHOMY BOIIPOCY

[IpenBapuTenbHas MOATOTOBKa K y4eOHOMY 3aHITHIO CEMHHAPCKOIO THUIA 3aKII0YaeTcs B
M3YYEHUH TEOPETHMYECKOro MaTepuaja B OTBEIACHHOE [UIl CaMOCTOATENbHOM paboThl Bpems,
03HaKOMJIEHHE C MHCTPYKTHUBHBIMU MaTepUajIaMHt C LEJIbI0 OCO3HAHUS 3a7a4 3aHATHUS.

CamocrosrenbHas pabora. [lng Oonee yriyOJeHHOTO M3Y4eHUS TEMbl 3alaHus Ui
CaMOCTOSITENIbHOM paboThl PEKOMEHIYETCs BBIIIOJIHATD MMapaJljIeNIbHO C U3ydYeHHUEeM JaHHOW TeMsbl. [Ipu
BBITNIOJTHEHUH 3a/IaHUI 110 BO3MO>KHOCTH MCIIOJIb3yWTE HAIJIAAHOE IIPEICTaBICHUE MaTepraa.

[lonroroBka K 3auery, »5k3ameHy. K 3audery, »5Kk3aMeHy HEOOXOAMMO T'OTOBHUTCS
LeJIEHANPABJIEHHO, PETYJISIPHO, CUCTEMAaTHYECKU U C MEPBBIX THEH 00ydeHUs 1O JaHHOM TUCIMILIMHE.
[TonbITKM OCBOUTH YU€OHYIO NUCHUUIUIMHY B MEPHOJ] 3a4ETHO-IK3aMEHALIMOHHON CECCUM, KaK IIPABUIIO,
NPUHOCAT HE CIMIIKOM YIOBJIETBOPUTENbHBIE pe3yinbTaThl. IIpu moaroroBke Kk 3aueTy oOparute
BHUMaHUE Ha 3alIUTY MPAaKTUYECKUX 3aJlaHuil Ha OCHOBE TeopeTnyeckoro Matepuaia. [Ipu noaroroske
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K DK3aMEHY [0 TEOPETUYECKOM YacTh BBbIIEIUTE B BOMPOCE IJIABHOE, CYIIECTBEHHOE (TIOHATHSA,
NPU3HAKH, KIacCUDUKAUMU M Tp.), NPUBEIUTE MPHUMEPHI, HUIIOCTPUPYIOIIUE TEOPETHUECKUE
MTOJIOKEHUS.

7.1. MeToan4yeckne peKOMEH/IAIUU 110 HANIMCAHUIO ICce

Occe (or (paniy3ckoro €ssali — OIBIT, HAOPOCOK) — KaHP HAYYHO-IYOIUIIUCTUYCCKON
JUTEPATyphl, COYETAIOMICH IMOAYEPKHYTO-HHIUBUAYAIBHYIO TIO3HMIMI0 aBTOpa IO KOHKPETHOU
npobieme.

['maBHBIMM 0COOEHHOCTSIMH, KOTOPBIE XapaKTEPU3YIOT 3CCE, SIBIIAIOTCS CIASAYIOIINE [T0JI0KEHUS:

® cOOCTBEHHas MO3ULIUS 0053aTENbHO JTOIKHA OBITh apryMEHTHPOBAaHA U MOAKPEIUIEHa CChUIKaMU
Ha MCTOYHUKH, aBTOPUTETHBIE TOUKHU 3pEHUSMH U 0a3upoBaThcs Ha (PyHIaMeHTanbHON Hayke. HeGombIoit
00beM (4—6 crpanuir), ¢ 0HOPMIICHHBIM CITUCKOM JIMTEPATYPHI U CHOCKAMH Ha €€ UCITOJIb30BaHUE;

® CTUJIb U3JI0KEHUS — HAyYHO-UCCIIE0BATEIbCKUN, TPEOYIOLIUI YETKOM, II0CIe10BaTEILHON U
JIOTHYHOW CHCTEMBI JIOKA3aTelbCTB; MOXET OTJIMYAThCA OOPa3HOCTBIO, OPUTHHAIBHOCTHIO,
apOpPUCTUYHOCTHIO, CBOOOJHBIM JIEKCHYECKUM COCTABOM SI3bIKa;

® 1ICCIIEIOBAHUE OIPAHUYMBAETCS YETKOM, JIAKOHMYHOW 1po0JIeMOl ¢  BBISBJICEHUEM
IIPOTUBOPEYUI U pa3pellieHueM 3TUX IPOTUBOPEUUi B JaHHOM paboTe.

7.2. MeToanyeckue peKOMEHIAIUH 110 HCII0JIb30BAHMIO KeiicoB

Keiic-meron (Case study) — Meron aHanu3a peajgbHOM CHUTyallMM, OIMCAaHUE KOTOPOM
OJIHOBPEMEHHO OTpa)kaeT HE TOJbKO KaKYyKO-THMOO NMPAKTUYECKYIO IPOoOJIeMy, HO M aKTyaJu3upyer
OIpe/ICJICHHbI KOMIUIEKC 3HAaHUM, KOTOPbIM HEOOXOOMMO YCBOMTH IpU pa3pelieHud JaHHOM
npo6nemsl. [Ipu 3TOM cama pobieMa He UMEET OTHO3HAYHBIX PEILICHHA.

Keiic kak MeTO/1 OLIEHKH KOMITETEHIIUN JOJKEH YIOBJIETBOPATH CIEIYIOLUM TpeOOBAHUSAM:

— COOTBETCTBOBATh YETKO MOCTABJICHHOM 1I€JIU CO3/1aHus;

— UMETh MEXXIUCLUIIMHAPHBIN XapakTep;

— UMETh JI0CTaTOYHbIN O0BEM MEPBUYHBIX U CTATUCTUUECKUX JIaHHBIX;

— UMETh COOTBETCTBYIOLIUI YPOBEHb CJIOXHOCTH, WJIJIKOCTPUPOBATh TUIMYHBbIE CUTYallUH,
UMETh aKTyaJbHYI0 MHpoOJeMy, MO3BOJIIONIYI0 NPUMEHHUTH Pa3sHOOOpa3HbIE METOJbl aHaIH3a IMPHU
IIOMCKE PELICHUS], UMETh HECKOJIBKO PELICHUM.

Kelic-meToqy oOKa3bpIBaeT COACWCTBUE pPa3BUTHUIO YMEHMsI pemiarb MNpoOJeMbl C  YYETOM
KOHKPETHBIX YCIOBMM M mpu Hamuuuu (aktudeckod wuHGopmauuu. OH pa3BUBaeT Takue
KBaJIM(DUKAIIMOHHBIE XapaKTEPUCTUKU, KAaK CIHOCOOHOCTh K TMPOBEACHUIO aHAU3a U JIMAarHOCTUKU
npobieM, yMeHHe 4YeTKO (OpMynupoBaTh M BBICKA3bIBaTh CBOIO IO3UIMIO, YMEHHE OOLIaThCs,
JTUCKYTHPOBaTh, BOCIPUHUMATh M OLIEHMBAaTh MH(OpPMALMIO, KOTOpas MOCTYyNaeT B BepOaJbHON U
HeBepOaIpHOU hopme.

7.3. TpeOGoBaHUsI K KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHBIM 3a/IaHUSAM /Il IeMOHCTPALMHU
BBINOJIHEHHS TPO(ecCHOHAIBHBIX 32124

KOMIETEHTHOCTHO-OPUEHTUPOBAHHOE  3aJlaHUE — OTO BCErAa MPaKTUYECKOE 3aJaHUeE,
BBIIIOJIHEHWE KOTOPOTO HALEIEHO Ha JIEMOHCTPUPOBAHME JIOKA3ATENILCTB HAJIMUYMS y OOydaroluxcst
OOLIEKYNIBTYPHBIX, OOLIETTPO(PECCHOHABHBIX M MPO(ECCHOHATBHBIX KOMIIETEHIMH, 3HAaHWN, YMEHU,
HEOOXOUMBIX /IS Oy Tytieit mpodecCHOHATBHON NeSITeTbHOCTH.

KoMneTeHTHOCTHO-OpHEeHTHPOBAHHBIE 331aHUs ObIBAIOT Pa3HBIX BUIIOB:

® HaINpaBJICHHbIE Ha MOATOTOBKY KOHKPETHOT'O MPAKTUKO-OPUEHTUPOBAHHOTO MPOYKTa (aHATIN3
JIOKYMEHTOB, TEKCTOB, KPUTHKA, pa3paboTKa CXeM U Jp.);

® AHAJIMTUYECKOTO M JIMarHOCTUYECKOTO XapaKTepa, HAINpaBJICHHBIE HA aHAIM3 pPa3IM4YHBIX
acIIeKTOB M MpobJieM;

®CBSI3aHHBIE C BBINOJIHEHUEM OCHOBHBIX NpOQEeCCHOHAIbHBIX (YHKIUN (BBINOJIHEHUE
KOHKpPETHBIX  JeHCTBHMM B paMkax BuAa MNpodecCHOHANBbHOM  JEsITeNbHOCTH, HalpuMep,
¢bopmynupoBaHue 11eJIe MUCCUH, U T. II.).
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Pa3znen 8. YueOHo-MeTonu4eckoe 1 HHGOPMAIUOHHOE
odecrneyeHue TUCHHUIIMHBI

Ocnosnas numepamypa®

1. Adbonun, B. B. MoaenupoBanue cuctem: yuebHoe nmocooue / B. B. Aponun, C. A. degocuH.
— 4-¢ u3n. — Mocksa: MaTepuer-YuuBepcuteT Madopmanuonnsix Texunonoruit (MHTYUT), Aii [Tu
Ap Menua, 2024. — 269 c. — ISBN 978-5-4497-2413-7. — Tekct: snexkrponusiid // LudpoBoi
obpazoBatenbHbIi pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/133951.html

2. Tonuapenko A.H. MogenupoBanue cuctem. OnucaHue COBPEMEHHBIX MOJIXOJOB K
MOJICTTUPOBAHUIO CUCTEM: MeToandeckoe nmocodue / 'onuapenko A.H. — Mocksa: M3natenbckuii Jom
MUCuC, 2020. — 32 ¢. — Tekcer: anexTponnsiii // LHudpooii oOpasosarensusiii pecypc IPR SMART:
[caiir]. — URL.: https://www.iprbookshop.ru/116946.html

Jonoanumenvnaa numepamypa’
3. 'onuapenko, A. H. MoaenupoBanue cucteM: 1aboparopuslii mpaktukym / A. H. 'ongapenko.
— Mocksa: M3parenbckuii Jlom MUCuC, 2022. — 56 c¢. — Tekct: snexrponHsiid // [udpooii
obpazoBatenbHbIi pecypc IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/129745.html

Ilepeuenv uH@OpMaAUUOHHBIX MEXHOI02UN, UCHONAL3YEMbIX HPU  OCYU4ECHBICHUU
o0pazosamenvno20  npoyecca MO OUCHUUNIAUHE:  UHMEPHEM-Pecypcbl,  CO8PEeMEHHbIe
npogeccuonanvnvle 6a3vl OAHHBIX, UHPOPMAUUOHHBIE CHPABOUHbLE CUCH EMbL

HNuTepHeT-pecypcsl

URL: https://www.IPRsmarthop.ru/ — snekrponHo-6ubnoreunas cucrema IPRsmart.

NHdopMannoHHO-CIPABOYHBIE U TOUCKOBbIE CHCTEMbI

CnpaBounas npaBoBas cuctema «Koncyiprantllroc»: http://www.con-sultant.ru

CoBpemMeHHbIe podeccHoHaIbHBIE 0A3bI JAHHBIX

URL:http://www.edu.ru/ — 6udamoreka deaepanpaoro nopraia «Poccuiickoe 00pa3oBaHue»

URL:http://www.prlib.ru — IIpe3unenrckas 6udaroTeKa

URL:http://www.rusneb.ru — HarmonasnbHas 3J€KTpoHHAst OMOIHOTEKA

URL:http://elibrary.rsl.ru/ — caiitr Poccuiickoii TocyaapCTBeHHON OHOMMOTEKH (pasaen
«INeKTpoHHAst OUOTUOTEKAY)

URL:http://elib.gnpbu.ru/ — caiit Hayuroii negaroruueckoii anekTponHoit ondaunotexku um. K.J1.
YumHcKoro

Komnnexm nuyen3uonnozo u c60600H0 pacnpocmpanaemo20 npocpammnozo odecneuenus,
6 MOM uuC/le OMeYecn8eHH020 NPOU3600Cnea

KoMmjieKT JIMIEeH3NOHHOT0 MPOrPaMMHOI0 odecrevyeHus

Omnepannonnas cucreMa "Atiant" - Atlant Academ ot 24.01.2024 r. (6eccpodHo)

AnTtuBupycHoe nporpammuaoe odecnieuenne ESET NOD32 Antivirus Business Edition gorosop
Ne 1C00-006348 ot 14.10.2022 r. (cpok aeictus o 13.10.2025 r.)

[Iporpammuoe obGecnieueHue «Mwupamnonauc» cucrema BeOWHApPOB - JIMIIEH3MOHHBIN JTOTOBOP
Nel07/06/24-x ot 27.06.2024 (Cneuuduxauus k JluuensnonHomy noroBopyNel07/06/24-k ot
27.06.2024, ot 27.06.2024 r., cpoxk aevictBus ¢ 01.07.2024 o 31.07.2025 1.)

OnexkTpoHHas WH(POpPMAIMOHHO-OOpa3zoBarenbHas cpena «1C: YHuBepcuTeT» H0roBOp OT
10.09.2018 r. NeITPKT-18281 (6eccpouno)

Cucrema tectupoBanus Indigo nunensnonnoe cornamenue (orosop) ot 07.11.2018 r. Ne/l-
54792 (6eccpouHo)

HNudopmannonno-nonckosas cucrema «Koucynsrant Ilmoc» - JJoroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)

OneKTpoHHO-0MOanoTeyHast cucremMa [PRsmart munensuonnslii morosop ot 01.09.2024 r.
Nel11652/24C (cpok aeiictBust 1o 31.08.2027 r.)

213 DBC
3 U3 DBC
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https://www.iprbookshop.ru/129745.html
https://www.iprsmarthop.ru/
http://www.con-sultant.ru/
http://www.edu.ru/
http://www.prlib.ru/
http://www.rusneb.ru/
http://elibrary.rsl.ru/
http://elib.gnpbu.ru/

Hayunas snexrponnas 6ubnmoreka eLIBRARY munensunonnsiii qorosop SCIENC INDEX Neo
SI0 -3079/2025 ot 28.01.2025 r. (cpok nmerictBus a0 27.01.2026 1.)

[IporpammHoe o0ecrieueHre 0TeYeCTBEHHOT0 MPOU3BO/ICTBA:

Onepanuonnas cucrema "Atiant" - Atlant Academ ot 24.01.2024 r. (6eccpouno)

OnekTpoHHas HH(OpMaIMOHHO-00pa3zoBarenbHas cpena «1C: YHuBepcurer» AOroBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Cuctema tectupoBanus Indigo nmunensnonnoe cornamenue (Jorosop) ot 07.11.2018 1. Ne/Jl-
54792 (6eccpodHO)

Nudopmanmonno-nmouckopas cucrema «Koncynprant [Imtocy - JloroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)

OnexkTpoHHO-OnbOnoreuHas cucreMa IPRsmart nunensuonssiii norosop ot 01.09.2024 r.
Nel11652/24C (cpok aeiictBus 1o 31.08.2027 1.)

Hayunas snexrponnas 6ubnmoreka eLIBRARY munensuonnsiii goroop SCIENC INDEX Ne
S10 -3079/2025 ot 28.01.2025 r. (cpok aeiictBus q0 27.01.2026 1.)

JIeKTPOHHO-0MOINOTEYHAS CHUCTEMA:
Dnexrponnas oubmuoreunas cucrema (IbC): http://www.iprbookshop.ru/

Paznen 9. MaTepuajibHO-TeXHUYECKOE o0ecrieyeHne
00pa3oBaTe/ILHOIO NMpoIecca

VYyeOnass aymutopusi 1 mnpoBeaeHus | OOopynoBaHue: — cleUUaIM3UpOBaHHAs  MeOelb
3aHATUN  JICKIMOHHOTO THUMA, 3aHsATui | (Mebenb aynuropHas (11 cronos, 11 crynbes, qocka

CEMHUHApCKOr0  TWUMA, TPYNNOBBIX U | ayIAUTOpHas), CTOJ  IperojaBaTels, CTYyJ

WH/IMBUyaTbHBIX KOHCYJIbTAllMH, | IpenojaBaTess.

TEKYLEro KOHTPOJS U NPOMEXYyTOYHOHM | TexHuueckue cpejcTBa OOyYEHHUs: NEpCOHAIbHBIN

aTTecTaluu KoMmmbtoTep - 11; MynpTuMenuitHoe o6opyaoBaHUEe
(mpoextop, 3kpan). I[Iporpammuoe oOecrieueHue:
CAIIP KOMIIAC-3D V22; CAITP TII

BEPTUKAJIb 2023.

[Tomemenue TUTSt camocrostenbHor | Crienuanu3upoBanHas wmeb6ens (9 cromoB, 9
paloThI CTYJIbEB), NEepCOHANbHBIE  KOMIBIOTEPHI c
BO3MOYKHOCTBIO MOJIKITIOYEHUS K ceTH «HTepHeT» 1
o0ecrieyeHneM J0CTyma B ANEKTPOHHYIO
UH(POPMAIMOHHO-00Pa30BaTEIBHYIO cpeny
YHuBepcurera
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