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AHHOTaNIMA

JucturuimHa «MareMaTHUecKoe W KOMIIBIOTEPHOE MOJEIHPOBaHHE OOBEKTOB U
MIPOLIECCOB PATUOIIEKTPOHHBIX CHUCTEM» BXOIUT B 00pa30BaTENbHYIO MPOTrPamMMy BBICIIETO
o0pa3oBaHUsl — MpOrpaMMy CHEIHAIUTETa IO HANpPaBICHUIO IMOATOTOBKM/ CHEIHATBLHOCTH
11.05.01 «PaanosyeKTpOHHBIE CUCTEMbI U KOMILJIEKChI» HANPaBICHHOCTH «Paano31eKTpOHHbIC
cUCTeMBbI iepeaun nHpopmarmny. Jucnuiuimaa peanusyercs kapenpoit «Ne24»y.

JycuunnuHa HaleneHa Ha (GOpMHUPOBAHKE Y BHIITYCKHUKA CIEIYIOIIMX KOMIETCHIIUA:

I1K-3 «Cnoco0eH oCyniecTBIsATh MPOSKTUPOBAHNE KOHCTPYKIHUN AJIEKTPOHHBIX CPEICTB
¢ npuMeHeHrneM coBpeMeHHbIX CAIIP u makeToB MpUKIIAIHBIX TPOTPAMM)

[1IK-6 «Crioco0OeH BBINOJIHATh MAaTEMAaTHYECKOE MOJCIMPOBAHNE OOBEKTOB M MPOIECCOB
10 TUIIOBBIM METOJMKAM, B TOM YHCJE C MCIOJb30BAaHUEM CTaHAAPTHBIX MAKETOB MPUKIIAIHBIX
porpamm»

ConepxaHve AMCHUIUIMHBI OXBaThIBA€T KPYr BOIIPOCOB, CBSI3AHHBIX C HW3YYCHHEM
0a30BBIX MOHATUM, CYIIIHOCTH, METOJIOB U NPUHIUIIOB MOJAEIUPOBAHNUS, BUIOB MOJIEIUPOBAHUS
Y OCHOBHBIX MOXOJIOB K TOCTPOCHUIO MAaTEMAaTHUECKUX M KOMITBIOTEPHBIX MOJelieil 00bEKTOB U
IPOIIECCOB PAIMO3JICKTPOHHBIX CHCTEM; HCCIEOBAHNE M ONITUMU3AIMS OOBEKTOB U MPOIECCOB
PaAMO3JEKTPOHHBIX CUCTEM Ha PA3JIMYHBIX YPOBHSAX UX OPraHU3ALUU.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUN
yueOHOro mporiecca: JEKIHU, J1adopaTopHble pabOThI, CaMOCTOSTENbHAas padoTa CTYyICHTA,
KOHCYJIbTAllMH, KypCOBOE MPOEKTUPOBAHUE.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUIbl KOHTPOJIS: TEKYIIMI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6miasi TpyA0EMKOCTh OCBOEHUS JUCLUHUIUIMHBI COCTaBIseT 5 3aueTHBIX enuHun, 180
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKUIi»



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE
1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI
llenpto mpenogaBaHusl TUCHUIUIMHBI SIBISIETCS MOJATOTOBKA CTYAEHTOB B 00jacTu
UCCIICIOBAaHUST M TPOEKTUPOBAHMS CIOXKHBIX PD cHCTEM M TMPOIECCOB Ha OCHOBE METOOB
MaTeMaTHYECKOTr0 U KOMIbIOTEPHOTO MOJICITMPOBAHHUSL.
1.2. JlucumminHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHUS MO JUCLIUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.
B pesynbrare M3ydeHus NUCHUILIMHBI O0O0YYaIOUIMIiCS AODKEH 00JaiaTh CIIeTyIOIUMHU
KOMIETCHIMSIMH WM WX YacTaMu. KoMneTeHIMy U UHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — I[lepeyeHb KOMITETCHIIMIA W MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnmna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHUKATOpAa

KOMITETCHIINH KOMITETCHIIH JOCTHOKCHHS] KOMIIETEHITUN

[TK-3 Cnocoben

OCYIIECTBIISATh

MPOEKTUPOBAHHE

KOHCTPYKUUHI

AIEKTPOHHBIX [1K-3.3.1 3HaTh NpUHLIMIIBI
lpodeccuonanprpie CPEJICTB C MIPOCKTUPOBAHUS KOHCTPYKITUI
KOMIIETEHITHH

MIPUMEHEHUEM PaZIOdIIEKTPOHHBIX CPENICTB

coBpemeHHbIXx CAIIP

Y TIAKETOB

MPUKIIATHBIX

porpamm

ITK-6 Cnocoben

BBIIIOJIHATD [1K-6.3.1 3HaTh METO/IBI U ANITOPUTMBI

MaTeMaTH4ecKoe MOJICIIUPOBAHUS MTPOIIECCOB B

MOJICJINPOBAHUE Paano3JEKTPOHUKE, PAAMOTEXHUYECKUX

00BEKTOB U CHUCTEMax U yCTPOMCTBAX

IIPOLIECCOB I10 I1K-6.Y.1 ymeTh N0ab30BaThCS TUIIOBBIMU
[Tpodeccuonanbuble

TUTIOBBIM METOJMKAMH MOJIEITHUPOBAHUS OOBEKTOB U
KOMITETEHIINH

METOAMKaM, B TOM
qucie ¢
HCII0JIb30BaHNEM
CTaH/IapTHBIX
MaKeTOB MPUKJIIAIHBIX
porpaMm

HpPOLIECCOB
I1K-6.B.1 Bnaners cpeacTBamMu pa3paboTKu
U CO3JJaHMsI UMUTALMOHHBIX MOJIETIeH ¢
MOMOIIBIO CTAHJAAPTHBIX IMTAKECTOB
MPUKIIAJHBIX TPOTPaMM

2. Mecro nuctuIuIMHbEL B cTpykType OI1

I[I/ICL[I/IHJ'II/IHa MOXET 6aBI/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/I06pCTeHHLIX 06y‘laIOLI_[PIMPIC$I
IMPpU U3YUCHUU CIICAYIOINX JUCIHUIIIINH:

— «MaremaTukay,
— «Mudopmaruka,

— «MHpopmMaOHHBIE TEXHOIOTHI,

— «OCHOBBI KOMIIBFOTEPHOTO TPOEKTUPOBAHMS PAINOIIEKTPOHHBIX CHCTEM.

3HaHUs, TMOJYyYEHHbIE NPU M3YyYEHWHM Marepuana JaHHOM JAMCLMIUIMHBIL, MUMEIT Kak
CaMOCTOSITeNIbHOE 3HAUY€HUE, TaK U MOT'YT HCIIOIb30BaTHCS MPU U3YUYEHUU APYTUX TUCIUILINH!

— «lIpoexkTupoBanue, pazpadoTka u uccienoanue PICx»,

— «PamnosneKkTpoHHBIE CUCTEMBI B MEIUITMHE U OMOJIOTHI.




3. OO0BeM U TPYAOEMKOCTh AUCITUTITHHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYJIOSMKOCTH OTACIbHBIX BHJIOB Y4E€OHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) MPeACTaBICHbI B
Tabnuie 2.

Ta6ymmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (4ac)
H3 Hux uacoe npakmuueckol n0020moeKu ol ol
AyoumopHhuie 3auamus, BCEro 4ac. 85 85
B TOM YHCIIE:
nexru (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (uac) 17 17
9K3aMeH, (4Jac) 54 54
CamocmoamenvHnas paboma, Bcero (4ac) 41 41
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCIUIUIMHBI IO pa3/eiaM 1 BUaM 3aHATHH.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIMHBL, UX TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pa3nensl, TeMbI JUCLIMILIAHEI (uac) (qac) (4ac) (dac) (qac)

Cemectp 7

Paznen 1. O0ImIMe TPUHLIUIIBI U METOIBI 6 4
MaTEMATHYECKOr0 MOAEIUPOBAHUA

Tema 1.1. MozgenupoBaHue Kak METOJ HAYy4HOI'O
MO3HAHUA

Tema 1.2. Maremarnueckas MOJIENb KaK CPEJICTBO
JUI UCCIIETOBAHNS CUCTEMBI

Pasnen 2. DKCIIEpUMEHTAIbHO-CTATUCTUYECKOE 4 6
MOJICTUPOBAHUE
Tema 2.1. OCHOBHBIE MOHSTHS U ONPEACICHUS 4
Tema 2.2. AIpOKCUMAIINS SKCIIEPUMEHTAIbHBIX
JAHHBIX anreOpandyecKUMU MOJICTISIMHU.

Pasznen 3. MonenupoBaHue Ha OCHOBE 4
nudepeHIaTbHBIX YpaBHEHUN 4
Tema 3.1.I1octpoenue mozeneit

Tema 3.2. MeToab! KcciieOBaHUsI MOIEIeH

Paznen 4. MonenupoBaHue CydyailHbIX COOBITUI U 4 8
IPOIIECCOB




Pazgen 5. KomnbrorepHoe MoaenupoBaHue 6
Tema 5.1.0cHOBHBIE GYHKIIMH KOMIIBIOTEPA TIPH
MO/ICJIMPOBAHUU CHUCTEM.

Tema 5.2. Dranbl KOMIBIOTEPHOTO MOJICTUPOBAHUS

Pazznen 6. IMUTallMOHHOE MOJIEITUPOBAHUE 10 16
Tema 6.1. CynHOCTb, OCHOBHBIE IOHATHUS U

OIIpeICTICHUS

Tema 6.2. [IpoBeneHre MaIMHHBIX YKCIIEPUMEHTOB 4

C MOJIEJIBIO U aHAJIU3 PE3YJIbTATOB MOJICITMPOBAHUS
Tema 6.3. MonenupoBanue HHGOPMAITMOHHBIX

mponeccCoOB U CUCTEM

BeinonHeHe KypcoBoit paboThl 17

Hroro B cemectpe: 34 34 17 41

Hrtoro 34 0 34 17 41

IIpakTrueckas

00yJarouMucs

IIOATOTOBKA  3aKJIOYAaeTCd B  HEMNOCPEICTBEHHOM  BBIIIOJIHEHUU
ONpENeICHHBIX  TPYIOBBIX  (YHKIWH,  CBS3aHHBIX C  Oymymien

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHIATHI IPUBEICHO B Ta0HIIE 4.
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO UK

Howmep pasznena

Haseanue u cogepxanue pa3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

Paznen 1. OOmwMe NPUHIUOBI W METOAbl MaTEMaTUYECKOTO
MOJIETTUPOBAHUS

Tema 1.1. MonenupoBaHue Kak METOJ HAYYHOI'O MIO3HAHUS

Lenu u 3amaun quctuuniIMHbel. MoaenrupoBaHue Kak METOJI HAYYHOTO
no3HaHusi. OCHOBHbIE TOHATHS TEOPUU MOJIEITUPOBAHUS CHCTEM.
Knaccudukanus BugoB moaenupoBanus. Maentudukamnus, oneHka
CIOKHOCTM M OpraHu3alMd MOJEIUPYEMOW cucTeMbl. Moxenb
HCCIIEAYEeMOTro O0OBEKTa, OTpa)karolas B MaTeMaTH4YeCKoul ¢opme
Ba)XHEHILME €ro CBOWCTBA - 3aKOHbBI, KOTOPBIM OH IOJYUHSAETCH,
CBSI3M, TMPHUCYIIHE COCTABISIOMIMM €ro 4YactsiM, H T. .
Hcnons3oBanue MOZEIUPOBAHUSL pu HCCIIeIOBAaHUH u
npoektupoBanuu PO cucreM. Bpeibop (wm  pa3zpaboTka)
BBIUMCIIUTEIIBHOTO ~ QJITOPUTMA I peaJiM3alliid  MOJEIM Ha
KomnbploTepe. OnucaHue MaTeMaTUYeCKOM  MOJEIH.  ODTambl
MaTeMaTU4ecKkoro wmojenupoBaHusi. (OCHOBHbIE MOAXOABl K
IIOCTPOEHUIO MaTEMaTUYECKUX MOJEIIEN

Tema 1.2. Marematnyeckass MOJENb KaK CpPEICTBO A
HCCIIEAOBAHUS CUCTEMBI

Knaccudpukanmmm  momenelt B 3aBUCHMOCTH  OT  amnmapara

MOJICIMPOBAaHUST U CBOWCTB. OOIIMN aNropuT™M MOJAETHPOBAHUS:
IIOCTAaHOBKa 3a/1a4H, COCTaBJICHUE COJIEp/KaTENbHOM,
KOHIIENITyaJ IbHOM Mojenel, QopMmanuzalys M alropuTMH3aIUS
poreccoB (YHKIIMOHUPOBAHUS MOJICIUPYEMON CHUCTEMBI, BBIOOD
KJ1acca, pacyeT apaMeTpoB MOJENH, JTUHEApU3aLus U ONTUMH3ALNS
ee CTpykTypbl. Unentudukanus monenu. Ilonarue agekBaTHOCTH
Mojienu. OneHka 4yBCTBUTEIbHOCTH MOJAEIH (YyBCTBUTEIBHOCTh K




U3MEHEHUSAM BXOJHBIX NapaMmeTpoB). lcronb3oBaHHe MOJEIN Kak
CpeacTBa I HUCCIENOBAHHMA  MOJCIUPYEMOM  CHCTEMBI
(BeIUMCIINTENBHBIN 3KciepuMeHT). IIponienypa npuHATUS peLIeHUH
10 pe3yJibTaTaM MoAenupoBanus. [Ipumepsl ucnonp30BaHus METO A
MaTeMaTH4eCKOro MOJIEIIUPOBAHUS B IIPOEKTUPOBAHUH
PannO3JIEKTPOHHBIX METUKO-OMOIOTMYECKUX CUCTEM.

Paszen 2. DKCIIEPUMEHTATBHO-CTATUCTUYECKOE MOICIIUPOBAHNE
Tema 2.1. OCHOBHBIE OHATHUA U ONIPEICTICHUS.
OcHoOBHBIE OHATHS U onpeeneHus. O0JacTH TPUMEHEHUS

Tema 2.2. ATmpoxcumarus JKCIIEPUMEHTAIBHBIX JaHHBIX
anreOpandecKuMU MOJICIISIMHU.

[TpuHIHD «4EpPHOTO SITUKAY. Perpeccruonnsiit aHanus,
[TonuHoMuanbHble MOJETU. AJITOPUTM CHHTE3a Mojenen. Pacuer
KO3 (DUIIMEHTOB, ONTHMHU3ANMS CTPYKTYphl MOJCIU. Marpuia)
JMCTIEpCUIT-KOBapHaIu. CraTHUCcTHUECKHE  OLIEHKH  MOJEIIEH:
nH()OPMATUBHOCTH, Rz-omeHka, anekBaTHOCTh. OIlleHKa OLINOKY|
MIPOTHO3UPOBAHUS. 3aBUCHMOCTb CBOMCTB MOJEJEN OT OpraHu3aluy|
OKCIIEPUMEHTANBHBIX  JaHHBIX M PE3yJlbTaTOB  HAONIOJCHUH.
AKTHUBHBI M TACCUBHBIM HKCIIEPUMEHTHI. DJEMEHThl METOJO0JIOTHH|
MaTeMaTHYeCKOTo IUIAHMPOBAHMS SKCIepHMeHTa. Ilmansl Tuma 2% H
CBOMCTBAa TOJIMHOMUAIBHBIX MOJEJEH, TOCTPOEHHBIX TI0 OSTUM
miaHaMm.  J{poOHble  ¢akropHble  IuIaHbl.  OpTOrOHaNbHBIE,
poTatabenbHble W KBa3u-D-onTuUManbHBIE IUIaHBI 2-TO TOPSIKA,
CBOMCTBa MoOJIeNIeH, MOCTPOCHHBIX MO 3TUM Iu1aHaMm. [InanupoBanue B
CUMIUJIEKCHOM CHUCTeME KOOpAuHAT. Mojaenu Tuma «CcoCTaB-
CBOMCTBO». MeToibl HCClIeTIOBaHNUS MHOTOMEPHBIX MOJIMHOMUAIBHBIX
Mozeneil. ['paduueckoe mpencTaBieHne pe3yabTaTOB MOJEIUPOBAHHS]
B BHJE JIMHMM paBHOro ypoBHA. KadecTBeHHBIM  aHamu3
MOJTMHOMHAJIBHBIX MOJIEJIEM 10 COYETaHWSM BEIMYMH W 3HAKOB
K03 (HULIIEHTOB.

Paznen 3. MopgenupoBanue Ha oOcHOBe Au(depeHInaTIbHbIX|
ypaBHEHUH

Tewma 3.1.ITocTpoenue mozenei

IlocranoBka 3amad. Kiaccuduxanms moxeneil. Mogenu ¢
COCpPEIOTOUEHHBIMU IIapaMeTpamMH. AJTOPUTM CHUHTE3a MOJEIH.
[Ipumepsl mocTpoeHust mozenel. Moaenu ¢ pacnpeeIeHHbIMY]
napamerpamu.  Juddepernuanpapie  ypaBHEHHST B YaCTHBIX
MPOU3BOJIHBIX. Mozen ¢ 4YacTHBIMHU TPOU3BOJHBIMH IE€PBOTO
nopsiaka. [Ipumep cuHTe3a MoAenn nepeHoca BEIeCTBa WM dHEPI Y|
B opranuszMe. MoJienu ¢ YaCTHBIMU IIPOM3BOJHBIMU BTOPOIO MOPSAIKA.
[Tpumep cunTesa moaenu auddy3un wim nporecca pacupocTpaHEeHuUs
TEIUIa B OpraHU3Me.




Tema 3.2. MeToasl UCCIEOBAHUI MOJIEIIEH

Meroabl aHATUTUYECKOTO PEIIEHHUs, UX HEIOCTATKA U OTPAaHUYCHUS B
3a/la4ax MOJICIIMPOBAHUS MEIMKO-OMOJIOTUYECKUX TIPOIECCOB M|
cucteM. YnceHHbIE METO/Ibl UCCIIE0OBAHUS MOJICICH: METO 1 Dilsiepa-
Komu, momudunupoBanHbeii meton Oiepa, meton Pynre-Kyra.
VYceroiunBOCTh BbIUMCICHUN. Peanu3anus MeTonoB Ha KOMIBIOTEpE.
[Ipumepsl  ucCCleOBaHMS  paHEE CHUHTE3UPOBAHHBIX  MOJENEH
nepeHoca u auddy3un. KauecTBeHHbIE METOIBI HCCIIEIOBaAHUS]
Mojenell muHamMuYeckux cucreM. da3oBas IUIOCKOCTH, (Da30BHIC)
TpaeKTOpUH, W3O0KIMHBL.  [locTpoeHune  ¢a3zoBoro  mopTpera.
Y CTONYMBOCTD U TUITBI OCOOBIX TOYEK: YCTOWYMBBINA U HEYCTOWYHMBBHIH]
y3JIBl, CEJUT0, IICHTP, POKYCHI.

Paznen 4. MonenupoBaHue Cy4ailHbIX COOBITUH U MPOILIECCOB

Ob6nactu npumenenuss mozeneil. I[locranoBka 3amay. CrydaiiHble
BEJIMYMHBI Kak 00beKkT MojenupoBanus. Merog Monre-Kapo,
OCHOBHBIE HAIPABIICHUS €T0 UCMONb30BaHusA. [lonydeHne ciydaifHbIX
BEeIIMYMH: TAOJUYHBIM  CIIOCOOOM, TIOCPEJICTBOM T€HEpPaTOPOB
cinydailHeiX uwmcen. llceBmocnydaitHple uyucna. MoaenupoBaHHKE)
CIIy4alHbIX 4YMCEI C 3aJaHHBIMM 3aKOHAMU pacHpeleCHHUs.
[Tpumepsr. CrydaiiHplii  Tporiecc Kak OOBEKT MOAETHPOBAHUS.
MapKoBCKHE ITPOLECCHl C HENPEPHIBHBIM BPEMEHEM M AMCKPETHBIMU
cocTossHUsAMH. [IOTOK COOBITHH M €ro OCHOBHBIE XapaKTEPHUCTUKU.
VYpaBuenuss Konmoroposa. ®DuHanbHBIE BEPOSITHOCTH COCTOSHUM.
IIpumepsl  MonenupoBaHUSA.  DJIEMEHTBI  TEOPUU  MACCOBOTO
oOcmyxuBaHusi. MoenupoBaHue CUCTEM MaCCOBOTO OOCITYKHBaHUS
06e3 ouepeneit u c¢ ouepenamu. @Dopmynsl Opnanra. Ilpumepsl
MOJIETUPOBAHUS HA OCHOBE TEOPUU MAaCCOBOI'0 00CTYKUBaHUS

Paznen 5. KommerorepHoe MoenupoBaHue

Tema 5.1.0cHOBHbBIE (PYHKIMHM KOMIIBIOTEPA HPU MOJEIUPOBAHHUU
CHCTEM.

KoMmnberorepHoe MOJENMpOBAHME KaK OCHOBA IIPEICTABICHHS
3Hanuii B OBM (moctpoenust paznuuHblx 0a3 3HaHuit). CosznaHue
0aHKOB MOjIeJIeil, METOJIOB U MPOTPaAMMHBIX CHUCTEM, MO3BOJISIOLINX
cobupartpb

HOBBIE MOJICNIA M3 Mojiesiel Oanka. KoMIIbIOTEpHOE MOIETMPOBaHHE
U BBIYUCIMTENbHBIM AKCIEPUMEHT (IIepexo] OT HCCIEeI0BaHU
JIMHEWHBIX MAaTEMATHYECKUX MOJEJIEH CHUCTEM K HCCIEI0BAHUIO
CIIOYKHBIX M HETMHEHHBIX MaTEMAaTHUECKIX MOJIENIEH CUCTEM).

Tema 5.2. DTanbel KOMIBIOTEPHOTO MOAEINPOBAHUS.

1. ITocraHoBKka 3agaun: GOPMYIUPOBKA 3a]1auH, ONpeesIeHHE Len
U TIPUOPUTETOB MOJEIUPOBaHUS, cOOp HMH(OpPMAIMH O CHCTEME,
00BEKTE MOJEIMPOBAHUS, OINUCAHME JaHHBIX (MX CTPYKTYpHI,
JMana3oHa, UCTOYHUKA U T.1.).

2. IlpenMonenbHBl aHaAJIM3: aHAJIU3 CYIIECTBYIOLIMX AHAJIOIOB M
MOACUCTEM, aHAJIN3 TEXHUYECKUX CpelCcTB MozaenupoBanus (OBM,
nepudepus), aHaIM3 NOPOrPaMMHOrO  oOecredeHus  (S3BIKH




IPOrpaMMHUPOBAHUS, HaKeThI MIPUKJIATHBIX IpOTpamM,
UHCTPYMEHTAJIbHbIE cpenbl), aHaJIu3 MaTeMaTH4eCKOro
obecriedeHus (MOCIH, METOBI, AITOPUTMBI).

3. Anamu3 3ajgaun (Mopenu): pa3paboTKa CTPYKTYp JaHHBIX,
pa3paboTka BXOJHBIX M BBIXOJHBIX creuupukanuii, QGopm
IIPEJCTABICHUS JIaHHBIX, NPOEKTUPOBAHHE CTPYKTYpbl U COCTaBa
MoJieu (TTOAMOJICIICH ).

4. UccneqoBaHue MOJEIU:

BBIOOp METOJIOB HCCIIEJOBAHUS IOAMOJEIEH, BBHIOOpP, ajanTauus
WIK pa3paboTKa aJropuTMOB, UX ICEBIOKOJOB, COOpKa MOJENU B
LEJIOM U3 TOAMOENeH, uIeHTH(PUKALNS MOAEIH, €CIIH B 3TOM €CTh
HEO0XO0AUMOCTh,  (OPMYJIMPOBKA  MCIOJIB3YEMbIX  KPUTEPHUEB
aJIeKBaTHOCTH, YCTOMUMBOCTH U YyBCTBUTEIbHOCTU MOJIEIIH.

5. IlporpamMmupoBaHue (IPOEKTHUPOBAHUE MPOTPAMMbI): BBIOOD
METOJla TECTHUPOBAaHUS U TECTOB (KOHTPOJIbHBIX IPUMEPOB);
KOAMPOBAaHUE HA SI3bIKE MPOTrPaMMHUpPOBaHMs (HaNucaHHEe KOMAaHT);
KOMMEHTUPOBaHUE IPOrPaMMBbl.

6. TecrupoBanue W OTJIaAKa: CHUHTAKCHYeCKas  OTJIAJKa;
CeMaHTHYecKass oOTiaaka (OTJajJka JIOTHYECKOW CTPYKTYphl);
TECTOBBIE  pPAaCyeTbl, AaHAJIW3  PE3yNbTaTOB  TECTHUPOBAHUS;
ONTUMU3ALMS IPOTPaAMMBI.

7. OneHka MOJAETUPOBAHUA: OLIEHKA CPEJICTB MOJEINPOBAHUS;
OLIEHKAa aJIeKBaTHOCTU MOJEIMPOBAHHUS; OLIEHKA YyBCTBUTEIBHOCTU
MO/IEIH; OLIEHKA YCTOMYMBOCTU MOJIENH.

8. JloKyMEHTHpOBaHME: OIMCAHUE 3a7auyd, LeJel; OmucaHue
MOJIENN, METOJa, QJIrOpuTMa; ONHUCAHHE CpEeIbl peanu3alui;
ONMCAaHNE BO3MOYKHOCTEW M OIpaHUYECHMH; ONMCAHUE BXOJHBIX W
BBIXOAHBIX (popmaroB, crneuudukanuii; onucaHue TECTUPOBAHUS;
CO3/1aHUE MHCTPYKLUHN AJIS TIOJIb30BaTENS.

9. CompoBoxaeHue: aHaJlIW3 TMPUMEHEHHs, MEePUOJUYHOCTH
WCIIOJIb30BAaHUs, KOJMYECTBA I0Jb30BaTENEH, TUIIA UCIOIb30BaHUS
(IvanoroBbli, aBTOHOMHBI U Jp.), aHaAJIU3 OTKAa30B BO BpeMs
UCIOJB30BAHUS MOJIENH; OOCITYKUBaHME MOJEIH, alropuTMa,
MpOrpaMMbl M HUX OKCIUIyaTallus; pPacUIMPEHUE BO3MOXKHOCTEH:
BKJIFOYEHHE HOBBIX ()YHKLUH UM U3MEHEHHE PEKUMOB
MOJIETUPOBAHUS, B TOM YHUCIIE U MOJ MOAU(PHUIMPOBAHHYIO CPENY;
HaXO0XXJICHUEe, MCIIPABICHUE CKPBITHIX OIIMOOK B MpPOrpaMMme, eciiu
TaKOBBIE HAWTYTCA.

10.Mcnonp30BaHnEe MOJENH.

Paznen 6. NmutannonHoe MO/JIEJINPOBAHUE,
Tema 6.1. CymiHOCTb, OCHOBHBIE TIOHATHUS U ONIPEAETICHUS

CymiHocTh, OCHOBHBIE TMOHATHA M omnpenenaeHus. CTPyKTypHOE
MOJEJIUPOBAHUE, (G yHKIIMOHATLHOE MOJEJINPOBAHUE,
CXeMOTeXHHU4Yeckoe MojenupoBanue. Crenudruka HUMHUTAIMOHHOTO
MOJICIUPOBAHUS OMOJOTHYECKUX TMPOIECCOB W CHUCTEM. OTaIbl
WMHUTAIMOHHOTO  MojenupoBaHus. ComepkaTelbHOE  OMHCAHUE)
0o0BEKTa MOJEIUPOBAHUS M €ro KOHLenTyaiabHass Mojenb. CrocoOsl
(dbopmanbHOTO MIPEICTABICHUS MMHTALMOHHON MOJIEIIN]
AKTUBHOCTSIMH, allllapaToM COOBITUH, TpaH3aKTaMH, arperaTaMu H
nporeccamu. O1ieHKa aJeKBaTHOCTU UMHUTAILIMOHHON MOJIENN




pe3yIbTaTOB
MMUTAIIOHHOTO

HCCICOOBAHUAX

O yHKIIMOHAIBHOE
MH(POPMALIMOHHBIX

OpPUEHTUPOBAHHOE

MOJIEIUPOBAHUS.

MOACIIUPOBaHUA.

IPOLIECCOB U

MOZACIIMPOBAHHUC.

Tema 6.2. IIpoBeneHue MAIIMHHBIX HKCIIEPUMEHTOB C MOJENIBIO U
aHaAJIN3 PE3YJIbTATOB MOJICITUPOBAHUS

[IpoBenenne MAIIMHHBIX HKCIEPUMEHTOB C MOJECNIBI0O M aHAIU3
Crienmanu3upoBaHHbIE
[Tpumepsi

Tewma 6.3. MoaenupoBanre HHOOPMAITMOHHBIX MTPOIIECCOB U CUCTEM
(cTpykTypHOE)

CHUCTCM.

MoOJeIUpoBaHrue. MoJeaupoBaHUe IOTOKOB JaHHBIX. OOBEKTHO-

MPOrPaMMHBIX CHUCTEM C KOMITIO3UTHOU apxuTekrypoii (SOA).

IMOCTPOCHUA 4|
HCCICOOBAHUA HMHUTAIIMOHHBIX MOI[CJ'ICfI B MC,I[I/IKO'6I/IOJ'IOI‘I/ILIGCKI/IX

MOJIEIUPOBAaHUE
IIponeccroe

MoaenupoBanue

SA3BIKH

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTudyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
Ne TeMbl IpakTHUECKUX @ . | TpynoemkocTs, | pa3zaena
i B— OpMBbI IPAKTUYECKUX 3aHATUI (aac) S
JIMHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TAOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue 1abopaTopHbIX paboT TPyAOEMKOCTE, | MPAKTHIECKOH | - pasnena
n/m (gac) MTOATOTOBKH, JCLIATT
(dac) JINHBI
Cemectp 7
1 | MonenupoBaHue MPOXOKICHUS 8 4 1,2
MIOCJIEIOBATEIEHOCTH TPSMOYTOJIEHBIX
UMITYJIbCOB Uepe3 KosueOaTeIbHbIH KOHTYP
2 | MoaenupoBanue GyHKIHN 8 4 4
pacripeesieHus ¥ IUIOTHOCTEN
BEPOSITHOCTH 3HAYEHUH CITy4aiiHbIX
CUTHAJIOB
3 | MonenupoBaHHe MPOXOXKICHHS 8 4 5
aMILTUTYAHO-MOYJINPOBAHHOT'O CHTHAJIA
yepe3 KojaebaTeIbHbI KOHTYP
4 | MonenupoBaHUE IPOXOXKIECHUS YaCTOTHO- 8 4 6
MOJyJMPOBAHHOT'O CUTHAJA Yepe3




K0JIeOaTeNbHBIA KOHTYP

Tekyimuii KOHTPOJIb

Bcero: 34 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOH PabOThI

[lenp KypcoBOi pabOTHI: 3aKpeNUTh y CTYJIECHTOB TEOPETUUYCCKUE 3HAHWS M Pa3BUTh
HABBIKU MOJICIUPOBAHUS PA3JIMYHBIX 00BEKTOB U MPOILIECCOB PATUOIIECKTPOHHBIX CUCTEM.

YacoB npakTu4yeckoi moarotosku: 17

[IpuMepHBIe TeMbI 3aJIJaHUi Ha KypCOBYIO paOoTy npuBeneHsl B pasaene 10 PIT/I.

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunel caMmocTosiTennbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 7,
Buna camocrosTenbHOM paboThI

qac qac
1 2 3
I/I3y‘IeHI/Ie TCOPCTUYCCKOI'O MaTCpuralia 20 20

nucuuruael (TO)

KypcoBoe npoextupoanue (KII, KP) 14 14

PacuetHo-rpaduueckue 3aganus (PI'3)

Boinonnenue pedepara (P)

ITonroroBka K TeKyIeMy KOHTPOJIO
ycneBaemoctu (TKY)

Jomamraee 3amanue (/13)

KonTponbubie paboTel 3a04HNKOB (KP3)

IToaroToBka K MpOMEKyTOYHOU
atrecrauuu (ITA)

Bcero: 41 41

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS TT0 TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl ISl CaMOCTOSITENbHOW paboThl O00y4aromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp MevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUM

HIudp/ bubnuorpapuyeckas ccpuika Komuectso
URL anpec 9K3EMIUISIPOB B
oubnmiorexe
(KpoMe AIIEKTPOHHBIX
HK3EMILISIPOB)
519.87(075)-I1 12 IManosckuit F0.H. Umurarmontoe 18
MOJICIMPOBaHUE: yueOHOE oCcoOHe.
/ 1O.H. TTaBnosckuii, H.B. Benorenos,
FO.U. Bponckuii. — M.: Akanemus,




2008.

004.94(075)-C 86

Crporanes B.I1. UmuTanimonnoe
MOJICIMPOBaHUE: YUeOHOE MTOCOOHeE.

/ B.II. Ctporanes, 1.0. Tonkauesa. —
M.: Uzp-Bo MI'TY um. H.D. baymana,
2008.

004.94-C 40

Cupora A.A. KomnbroTepHoe
MO/JICIIMPOBAaHUE U OLICHKA
3((HEKTHBHOCTHU CIIOKHBIX CUCTEM:
VYuyebnoe nocodbue. / A.A. Cupota. —
M.: Texuocdepa, 2006

10

004.94(075)-C 53

CosetoB b. SI. MoaenupoBanue
CUCTEM: YYCOHUK ISl CTYI. BY30B,
00y4. MO CHEeHalIbHOCTH
"NudopmMaTruKa U BEIYUCIUTEIbHAS
texuuka" u "MHpopManimoHHbIS
cucteMsl" / B. 5. Coseros, C. A.
SkoBineB. - 5-e u3.,cTepeoTHIr. - M.:
Brrcmr. mik., 2007.

40

004.41-C 17

Camapckuii A.A. MaTtemaTuyeckoe
MoaenupoBanue. Maen. Meronsl.
[Ipumepsr. / A.A. Camapckuii,

A.I1. MuxainoB. — 2-¢ u3., ucrp. —
M.: duzmataur, 2005.

20

681.324-K 21

Kapawmaiikun A.C. MoaenupoBanue
MIPOLIECCOB U cUcTeM. Mcronb3oBaHue
MPOTrpaMMHOTO 00ecTIeueHUs
[D5eKTPOHHBIN pecypc]: TeKCT
nekmuit. / A.C. Kapamaiikun; C.-
ITetepb. roc. yH-T a3pOKOCM.
npudopocTpoeHus. — JJokyMeHT
BKJItOYaeT B ce0s 1 daitn, pazmep:
(296 K6). — CII6.: PO I'VAII, 2005

621.391.2-I1 31

[Temens M. MoaenupoBanue
curHasios u cuctem. / M. Ilemens. —
M.: Mup, 1981.

30

004.415.2(075)-T 19

Tapacux B.I1. Maremarnueckoe
MOJEIMPOBAHNE TEXHUUECKUX CUCTEM:
YueOnuk. / B.I1. Tapacuk. — 2-e u3n.,
ucrtp. u gon. — Munck: uzaiin [1PO,
2004.

20

519.85681.518.54681.32-T 46

TuxonoB A.H. Maremaruueckue
3a/1la4ll KOMITBIOTEPHOU TOMOTpaduu.
/ A .H. Tuxonos, B.5. Apcenun,

A.A. Tumonos. — M.: Hayxka. I'n. pen.
¢wu3.-mat. aut., 1987

004.94

MeToIbI U aNTOPUTMBI
KOMITBFOTEPHOTO MOJICITUPOBAHUS
CIIy4alHBIX MPOIECCOB [ DNEKTPOHHBIN
pecypc]: MeTouvecKne yKa3aHus K
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT.

| C.-Tletep6. roc. yH-T a3POKOCM.




puOOPOCTPOCHHUS; COCT.

B.C. [TaBnoB. — JIOKyMEHT BKJIIOYAET B
cebs 1 gaiin. — CI16.: TOY BIIO
«CIIoI'YAII», 2010

681.3.06-M 74 MonennpoBaHue NpoIECCOB U CUCTEM
[DnexTpoHHBIN pecypc]: mporpamma,
METOJINYCCKUE YKA3AHUS U
koHTposibHOE 3amanue. / C.-Iletep0.
rOC. YH-T a9pPOKOCM.
pUOOPOCTPOCHHUS; COCT.:

A.C. Kapmaiikun. — JlIokyMeHT
BKJTIOUAeT B cebst 1 aiti, pazmep:
(156 K6). — CI16.: TOY BIIO
«CII6I'Y AIT»

7. IlepeyeHb IMEKTPOHHBIX 00pPa30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn «HTepHeT»

[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCLMILIMHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL aapec HaumenoBanue

http://www.gost.ru bubnmoreka cranmaproB [OCT

http://www.fips.ru bubnroTeka n300peTeHuit, TaTeHTOB, TOBAPHBIX 3HAKOB PO

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO MpoLecca M0 AUCLUILINHE.
[lepeuyeHp uCoNb3yeMOro NporpaMMHOro odbecredyeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr nmporpaMMHOT0 00eCIIeUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[Tepeuens WCTHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tabmmuite 11.

Tabmuna 11— Ilepeuenb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBlIeH B Tabmuiel 2.

Ta6muma 12 — CoctaB MaTepuamIbHO-TEXHHUECKOM 0a3bl




No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

JlexuroHHas ayaguTOpUs

Crnenunanmu3upoBanHas 1adbopatopust «KoMIbIOTEpHBIN KI1acc» 14-33

10. Onenounsie cpeacTBa AJs MPOBEICHUS IPOMEKYTOUHOMN aTTeCTAI[H
10.1. CocraB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUTHHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUISL IPOBECHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomMexyTo4HOM aTTecTalluu IIepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH

Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHaI[HOHHEIC OUIIETHI,
3amaun;

TecTEl.

Brimonnenune kypcoBoit paboThl DKcrepTHas OlIEHKa Ha OCHOBE TpeOOBaHUl K

COAEP)KAHUIO KypCOBOU paboThI o
JUCITUILINHE.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OOy4YaIONIUMUCS TMPUMEHSCTCS S-O0a/uTbHas MIKaia OIEHKA C(POpPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS

100-0ayuibHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIBb30BaHUA KOTOpOI>’I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIBbHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabnuua 14 —Kpurepuu oLeHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMITETEHLIUH

Or11eHKa KOMITETEHIUI

5-0ayutpHad mIKama

XapakTeprcTrka COpMUPOBAHHBIX KOMITETEHITHIA

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO MPUBS3LIBAET YCBOSHHBIC HAYYHBIE MOJOKEHHSI C MPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHMS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 00OOIIEHHUS;

— cBOOOJIHO BIIAJICET CUCTEMOM CIelIMaTn3UPOBAHHBIX TTOHATHH.

«XOPOLLIO»
<«BAYTEHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHajl, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUYCCKOH JCATEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOU CIIeMAaTN3NPOBAHHBIX TTOHSITHH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTEHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY HM3JIaracT €ro, ONMpasChb Ha 3HAHUA TOJBKO OCHOBHOU
JIUTEPaTypHl,

— JIONyCKaeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJHEHUS B IMPAKTUYECKOM IIPUMEHEHUHU 3HAHWUU
HallpaBJICHUs;




Or11eHKa KOMITETEHITUH

5-0ayupHas mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMyIUPOBaHUU BBIBOJIOB M 0000IIECHU;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAUUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IPH
pPaccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBIICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HJTH WHBIC MAaTEPHAIIbI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ko
Ne i/m [Tepedens BOmpocoB (3a71a4) UIsl 9K3aMeHa A
WHJIUKaToOpa
1. OCHOBHBIE CBEACHUS O MATEMATUUECKUX MOJEISIX U MOJICTTUPOBAHUH. TIK-3.3.1
2. OCHOBHBIE 9TaIlbl pa3pabOTKH MaTEMATHYECKUX MOJICIICH. I1K-3.3.1
3. [IpoBenenue uccnenoBaHui Ha MOJEIN U UHTEPIPETALMS TOTYUYECHHBIX T1K-6.3.1
pe3yJIbTaToB.
4, ®DakTOpHBIN aHAIM3 HA MOJICJIH U €ro IpuMeHeHue B 3apaBooxpanennn. | [1K-6.VY.1
5. Hcropust IpOHUKHOBEHUSI MaTEMAaTUYECKOTO MOJIETIUPOBAHNUS B TIK-6.V.1
ME/IMIMHY 1 3HAaYCHUEe MaTEeMaTHUECKUX MOJICNIEH ISk MEAUIIMHBI.
6. IlepeuncinuTe OCHOBHBIE ATAllbl MOJECIIUPOBAHUS. ITK-6.3.1
JlaliTe MOHATHE MaTEMaTHYECKON MOIeNT 00BEKTa U I1K-6.3.1
7. MOJIETHPOBAHHS.
Kakue Tunel MaTematuueckux U ¢puszndeckux mozenei Bol 3Haere? | [IK-6.VY.1
8.
OxapakTepu3yiiTe pojb alropuTMHYECKUX MporieccoB B mpouecce | [TK-6.V.1
9.
KaxoBbI penMy1ecTBa KOMIBIOTEPHOIO MOJIETUPOBAHUS? I1K-6.3.1
10.
11. [TepeunciiTe OCHOBHBIC TAllbl MaTeMaTHUECKOTO MojienupoBanus | [1K-6.3.1
12. [lepeuncnuTe OCHOBHBIE ATAIbl KOMITBIOTEpHOTO MonenupoBanus | [1K-6.3.1
13. JlaiiTe MOHATHE MaTeMaTHIECKOH MOJIEITH 00bEKTa U ITK-6.3.1
MoienrpoBaHus. Kakue TUIIBI MaTeMaTHUECKUX U (PU3UUECKHUX
MOJIeJIeH BbI 3HaeTe?
14. OxapakTepu3yiTe poib alrOpUTMHUECKHUX TporieccoB B mporecce | [TK-6.B.1
MOJIETTUPOBAHUS
15. OCHOBHBIE XapaKTEPUCTUKH BPEMEHHBIX PSJIOB, X aHAJIN3. [1K-6.V.1
16. Mojenu BpeMeHHBIX psA0B. BpeMeHHbIe psiibl TOKa3aTeael 310pOBbSL. [1IK-6.Y.1
17. JlekoMITO3HITHSI 1 KOMITO3HUITHSI BPEMEHHBIX PSIOB. [1IK-6.Y.1




18. OreHKa pe3ynbTaToB MOAETHUPOBAHIS BPEMEHHBIX PS/IOB. [1IK-6.Y.1

19. Kaknmu cBolicTBaMH XapaKTepU3yeTCs aJrOpUTMUYECKUN I1K-6.3.1
nponecc?

20. Uro Takoe joruyeckas MOJEINb U JJI PEILICHUS KaKUX 3a]a4 OHa I1K-6.3.1
MpUMEHsIeTCS?

21. UYrto moHuMaeTcs 1moja ajndaBUTOM JIOTHYECKOTO MOJICITHPOBAHHUS? [1IK-6.V.1
Kakue Tumsl angaBuToB Bbl 3HaeTe?

22. Kakue pasHOBUIHOCTH alNTOpUTMOB CHHXpOHHOTO MoaenupoBanus | [IK-6.VY.1
Bbl 3HaeTe? B yem ux paznuuue?

23. Ha3zoBuTe 10CTOMHCTBA U HENOCTATKA ACHHXPOHHBIX aJITOPUTMOB T1K-6.3.1
JIBOUYHOT'O MOJAETHPOBAHUS.

24, Korpaa nenecoodpasHo UCIIONIB30BaHUE MOICITUPOBAHUS C T1K-6.3.1
MIOMOIIbI0 MHOTO3HAYHBIX an(aBUTOB?

25. Jluneitnpie U HETUHEHHBIC MOCIIA UHTETPATIHLHOTO MTOKa3aTesl. T1IK-6.V.1

26. BriBeaute u 00bsicHUTE CTPYKTYPY AU depeHInaIbHbIX I1K-6.3.1
YPaBHEHUH OTHOCUTENILHO BEKTOPHOT'O U CKAJIIPHOI'O OTEHLIMANA
JUls peuieHus 3anad moaenupoBanus BY nmoseit paznuyHoro tuna

217. UyBCTBUTENBHOCTh UHTETPAIbHBIX MIOKA3aTENEHN U €€ CBA3b CO T1K-6.3.1
CJIOKHOCTBIO MOACIIN.

28. Uro Takoe ueneBas GyHKIHU? I1K-6.3.1

29. [TpuBeauTe mpuUMeEpHI LENEBbIX (GYHKLIUH. I1K-6.3.1

30. Yto noHMMaeTcs noj napaMeTpuIecKol ONTUMHU3aLUE? I1K-6.3.1

31 [TpuBeauTe KIaccu(pUKaIUIo 3a/1a4 MapaMeTPUIECKON I1K-6.3.1
ONTUMH3ALMH.

32. UYTo MOHUMAETCS 1O CXEMOTEXHUYESCKHM MOJICITUPOBaHIEM? T1IK-6.3.1

33. COBOKYITHOCTh KaKUX ypaBHEHUH 00pazyeT MaTeMaTHIECKYIO I1K-6.3.1
MoJeNb 00beKTa?

34. OIIeHKN TOYHOCTH TTPOTHO3UPOBAHHUS. T1IK-6.3.1

35. Kakwne criocoObI CTPYKTYPHOTO MOJICTTHPOBAHUS BBl 3HaeTe? I1K-6.3.1
ITpuBennTe X CPAaBHUTEIBHYIO XapaKTEPUCTUKY.

36. Kakwue THIb 32124 penaroTcs mpu CTpykTypHoMm MonenupoBanuu? | [1K-6.3.1
ITpuBenuTe npuMepsl

37. N3noxure cynHocTh GQYHKIMOHATBHOTO MOAEIUPOBAHUS U ITK-6.B.1
NEPEYHCIIUTE OCHOBHBIE JOMYIICHUS TPU (PYHKIIMOHATILHOM
MOJICJIUPOBAHUH.

38. KommiexkcHas Moiens, ee BO3MOKHOCTH M 3aJ]aUH UCCIICIOBAHMA. T1IK-6.B.1
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Bompocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Ne /1

[lepeuyenp BonpocoB (3a1a4) uist 3ayera / nudd. 3agera

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

[lepeyeHp TeM Ui KypCOBOTO IPOCKTUPOBAHUS/BBIOIHEHHS KypCOBOH pabOTHI
Mpe/ICTaBJICHbI B Tabuie 17.
Ta6ymma 17 — [lepedenp TeM 11 KypCOBOTO IPOSKTUPOBAHMS/BBITIOJIHEHHSI KYPCOBOH PaOOTHI

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBIITOIHECHHS

Ne n/mt .
KYpCOBOH pabOThI
1 MoaenupoBaHre METOI0B (POPMHUPOBAHUS CUTHAIIOB IIPH IIepeiayue
HENPEPBIBHBIX COOOIICHHIA
2 MonennpoBaHie METOZ0B UMITYJIbCHOW MOTYJISIIIUH B CUCTEMAX C
BPEMEHHBIM pa3JICICHUEM KaHAIOB
3 MonenupoBaHie METOOB YIJIOTHEHHS, OCHOBAHHBIX HA UCTIOJIIb30BAHUH
TICEBJIOCITYYAHBIX MOTYJIHPYIONUX KOJTOB
4 MonenupoBanue CBU-ycTpoiicTB
5 MoieTupoBaHKHe YCUITMTENSI MOIITHOCTH 3BYKOBOM YaCTOTHI
6 MojienpoBaHie CUCTEMBI C YaCTOTHBIM pa3/IeIecHUeM KaHaJIOB
Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHIE TECTHPOBAHUS

MpeACTaBICHBI B TaOnwmie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB Il TECTOB

o Konx
Ne n/n [IpuMepHBIil TepeyeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa
1. OCHOBHBIE CBEIECHUSI O MATEMATHUECKUX MOJENAX U I1K-3.3.1
MOJIETTUPOBAHUH.
2. OcHOBHBIE 3TaIlbl Pa3pabOTKU MaTeMaTHYECKUX MOJIeNei. I1K-3.3.1
3. ITpoBenenue nccaenoBaHui Ha MOAEIN U UHTEPIPETALUs I1K-6.3.1
MOJIYYEHHBIX PE3yJIbTAaTOB.
4. DaxTOPHBIN aHAIIU3 HA MOJEIIH U €r0 IPUMEHEHHE B I1K-6.V.1
3/1paBOOXPAaHEHUHU.
5. HcTopust NpOHMKHOBEHHSI MATEMaTHYECKOTO MOJIEIIMPOBAaHNUs B I1K-6.V.1
MEAMIMHY ¥ 3HAaU€HUE MaTeMaTUYECKUX MOJeJeH 11l MeIULIUHBI.
6. [lepeuncirTe OCHOBHBIE 3TAIlbl MOJIEIUPOBAHUS. I1K-6.3.1
JlaliTe mOHATHE MaTEMaTHYCCKON MOIeTIn 00BbEeKTa U I1K-6.3.1
7. MOJIETTMPOBAHHS.
Kakue Tl MaTeMaTn4eckux 1 (pu3n4eckux Moesei Bbl 3HaeTe? I1K-6.VY.1
8.
OxapakTepu3yiTe pojb alrOPUTMHUYECKUX MPOLIECCOB B IIPOLIECCE I1K-6.V.1
9.
KaxoBbI npenMyniecTBa KOMIIBIOTEPHOTO MOJETUPOBAHHUS? I1K-6.3.1
10.
11. [Iepeuncnure OCHOBHBIE 3TAIlBI MATEMATUYECKOIO MOJCIUPOBAHUS I1K-6.3.1
12. [Iepeuncnure OCHOBHBIE 3TAIbI KOMIIBIOTEPHOT'O MOJAEIMPOBAHUS I1K-6.3.1




13. JlaliTe MOHATHE MaTEMaTUYCCKON MOoIelIn 00BbEeKTa U I1K-6.3.1
MoenupoBaHus. Kakue TUIIbI MaTeMAaTHYECKUX U (PU3NYECKUX
MoJieJIeH BbI 3HaeTe?

14. OxapakTepu3yiTe pojb alrOPUTMHUECKUX IPOLIECCOB B IIPOLIECCE I1K-6.B.1
MOJICJIMPOBAHUS

15. OCHOBHBIE XapaKTEPUCTUKHU BPEMEHHBIX PSAOB, UX aHAIHU3. IIK-6.VY.1

16. Mogenu BpeMeHHBIX psioB. BpeMeHHbIe psJibl TOKa3aTese IIK-6.VY.1
3J10pOBBSI.

17. JIeKOMITO3HIINS M KOMIIO3UIIUS BPEMEHHBIX PSIOB. [IK-6.V.1

18. OrneHka pe3yapTaToB MOICIMPOBAHUS BPEMEHHBIX PSJIOB. ITIK-6.VY.1

19. Kakumu cBoiicTBamMu XapakTepusyercs anroputmudeckuit mpouecc? | I1K-6.3.1

20. Yro Takoe Joruyeckas MOJeib U JJIs peIIeHUs KaKuX 3ajjad OHa I1K-6.3.1
npumensiercs’?

21. Yrto moHuMaeTcs 1o ajndaBUTOM JIOTHYECKOTO MOJICITUPOBAHHMS? [IK-6.V.1
Kakwue Turb! andaBuToB Bbl 3HaeTe?

22. Kakue pa3HOBUIHOCTH aJITOPUTMOB CUHXPOHHOI'O MOJIETTMPOBAHUS I1K-6.V.1
Bbl 3HaeTe? B yem ux paznuuue?

23. Ha3zoBuTe 10CTOMHCTBA U HEJOCTATKH ACHHXPOHHBIX aJITOPUTMOB I1K-6.3.1
JTBOUYHOTO MOJETHPOBAHHUS.

24, Korna nenecoobpa3Ho nconp30BaHne MoAeIHpoBanus ¢ momorpo | [TK-6.3.1
MHOT'03Ha4YHbIX aji(haBUTOB?

25. JIuHeliHbIE ¥ HEIMHEWHBIE MO UHTEIPAIBHOIO [TOKA3aTENs. I1K-6.V.1

26. BeiBeniute u 00bsicHUTE CTPYKTYpY Auddepennnanbubix ypasHenuid | [1K-6.3.1
OTHOCHTEJIEHO BEKTOPHOTO U CKAIIIPHOTO TIOTEHIIMANA JIJIST PEIICHUS
3a1a4 MoaenupoBanusa BY nosiel pa3nuyHoro tumna

27. UyBCTBUTEIBHOCTh UHTETPAJIbHBIX ITOKA3aTeNEN U €€ CBA3b CO I1K-6.3.1
CJIO’KHOCTBIO MOJIEJIH.

28. Yro Takoe uenenast yHKIHS? I1K-6.3.1

29. [TpuBenuTe npuMeps! LENEBLIX (YHKIUIA. I1K-6.3.1

30. Yto noHMMaeTcs noj napaMeTpudeckKol ONTUMHU3ALUE? I1K-6.3.1

31. [TpuBeauTe KIaccupuKaIMio 3a/1a4 MapaMeTpuIecKoi I1K-6.3.1
ONITUMH3AIIHH.

32. UTo moHUMAaETCs MO CXEMOTEXHUYECKUM MOJICITMPOBAHUEM? [1K-6.3.1

33. COBOKYIMHOCTh KakKMX ypaBHEHHI 00pa3yeT MaTeMaTu4ecKyro I1K-6.3.1
MoJieNIb 00beKTa?

34. O1LIeHKH TOYHOCTH MPOTHO3UPOBAHMUSL. ITK-6.3.1

35. Kakue cnocoOb! CTPYKTYpHOTO MOJIETUPOBAHUS BBl 3HaeTe? I1K-6.3.1
[TpuBeauTE NX CPABHUTEIBHYIO XaPAKTEPUCTHKY.

36. Kaxue tunsl 3aga4 pemarorcss Ipu CTPYKTYPHOM MOJEINPOBAHUU? I1K-6.3.1
IIpuBeauTe nmpuMepbl

37. Wznoxute CynHOCTh (PyHKIIMOHAIBHOTO MOJICITUPOBAHUS U [1K-6.B.1
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NEPEYHCIIUTE OCHOBHBIE JOMYIICHUS MTPH (HYHKIIMOHATIEHOM
MOJEJIMPOBAHUMU.

38.

KommnekcHas MOACIb, €€ BOBMOXXHOCTHU U 3aaa4u UCCIICAOBAHMA.

I1K-6.B.1

I[OHOJIHI/ITeJIbeIe THUIIbI BOIIPOCOB HA KAXKAYIO U3 KOMIIeTeHIii

Crioco6eH ocylecTBIATh IPOSKTUPOBAHUE KOHCTPYKLIUI
AJIEKTPOHHBIX CPEACTB ¢ IpUMeHeHneM coBpeMeHHbIX CAIIP n
[AKETOB IPUKJIAIHBIX IPOrpaMM

I1K-3

1-i  Tuno
BOITPOCOB

[TpounTaiite TEKCT, BBIOEPUTE IPABUIIBHBIN OTBET U 3alMILIUTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA

Kakoi# maker IMPUKIAAHBIX ITPOIpaMM ITIO3BOJIACT ITPOU3BOJAUTD
aBTOMaTI/I3I/IpOBaHHOC HpOGKTHpOBaHI/Ie IICYAaTHBIX HJIaT?

1. MathLab;

2. Cadence OrCAD;

3. Micro-Cap;

4. AutoCAD.

2-0  THI
BOIIPOCOB

HpO‘IHT&ﬁTC TCKCT, BLI6CpI/IT€ IMpaBUJIbHBIC BAPUAHTBI OTBETA U
3alMMIIUTE apryMCHTHI, 06OCHOBBIBaIOIHH€ BI)I60p OTBCTOB

Kakue u3 MNEPCUUCIICHHBIX ITAKCTOB IIPUKIIAAHBIX IIPpOrpaMm
ITIO3BOJIAKOT HpOI/I3BOI[I/ITI> aBTOMaTI/IBI/IpOBaHHOG HpOGKTI/IpOBaHI/Ie
IICYaTHBIX l'IJ'IaT?

1. AutoCAD;

2. Cadence OrCAD;

3. PCAD;

4. Protel.

3-i  TuUn
BOTIPOCOB

[IpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE. K Ka) 1011 MO3ULINH,
TAHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO TTO3HUIIHIO
B [IPaBOM CTOJIOIIE

1. PaguoonnekTpoHHbIil mkad;  Hecymas KOHCTPYKIUHU 3-TO
YPOBHS

2. PagrosneKTpoHHBIN KapKac; HeCyllas KOHCTPYKIIHA 2-TO
YPOBHS

3. PamnosnexkTpoHHBI MOTYIb; HecyIas KOHCTPYKIUHU 1-To
YpOBHS

4. PamuosnexTpoHHas siueiika; Hecymias KOHCTpyKIuu 0-ro
YpOBHS

4-i1  THN
BOITPOCOB

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEOBATEIBHOCTD.
3anummTe COOTBETCTBYIOLIYIO TIOCIE0BATENIBHOCTh OYKB ClIeBa
HaIpaBo

VYKkaxuTe Nocie0BaTeIbHOCTh ONEepaluii IPH CO3AaHUU MeYaTHOM
wiatel B cucteme Cadence OrCAD:

a. CozlaHue KOHTypa MeYaTHOM IJ1aThl,

6. JloGaBieHre MOHTaKHBIX OTBEPCTUH;

B. Pa3menienrie KOMIOHEHTOB,

r. Mapmpyrusamnus nenen.

5-i  Tun
BOIIPOCOB

[TpounTaiiTe TEKCT M 3aMIIUTE Pa3BEPHYTHIH 000OCHOBAHHBIN OTBET

Onumure MaTeEMaTUYECKYIO PACUETHYIO MOJIETb B BUJIE
HKBUBAJICHTHOM 3JICKTPUYECKOH 1eNH (TOMOIOrnYecKas MOJICIb).




Cnoco0O€eH BBIIOIHATH MATEMAaTHYECKOE MOACIINPOBAHUC 00BEKTOB U
IMponeCCoOB 110 TUIIOBBIM METOJUKAM, B TOM YHUCJIE C
HCIIOJIb30BAHUECM CTAHAAPTHBIX MAKCTOB IMPUKJIIAJHBIX ITPOrpaMM

I1K-6

1-%i  Tuno
BOIIPOCOB

[TpounTaiite TEKCT, BEIOEPUTE MPABHIBHBINA OTBET U 3aIUILIUTE
apryMeHThI, 000CHOBBIBAOIIINE BEIOOP OTBETA

YTo HEe OTHOCUTCS K 0a30BBIM 3JIEMEHTAM MaTeMaTHYECKON Moemu?
1. Pe3ucrops;

2. Konnencaropsr;

3. UH1yKTUBHOCTH;

4. TpaH3UCTOPBI.

2-0  THIO
BOIIPOCOB

HpO‘IHT&fITC TCKCT, BBI6CpI/ITe IIPAaBUJIBHBIC BApHAHTEI OTBETA U
3alMUIIUTC AaPIr'yMCHTHI, O6OCHOBBIBaIOIJ_II/Ie BBI60p OTBCTOB

Kakue mapameTpsl XapakTepu3yIOT CTETIEHb HaKJIOHA BBIXOIHBIX
CTAaTHYECKHUX XaPAKTEPUCTUK TPAH3UCTOPOB?

a). Hanpspxenue Dpiu;

0). EMKOCTB KOJIJIEKTOPHOTO MEPEexX0/1a;

B). Koapunuent moaynsuuu JuiMHbI KaHaa;

r). Ctatnyeckuii KOAQPUIHUEHT Mepeadn TOKa.

3-i  TuUn
BOTIPOCOB

[TpounTaiiTe TEKCT ¥ yCTaHOBUTE COOTBeTCTBHE. K KaXk10i1 mo3umumy,
JAHHOM B JIEBOM CTOJIOIIE, TOJOEPUTE COOTBETCTBYIOUIYIO TIO3HIIUIO
B [TPABOM CTOJIOIIE

1. D-cxewma; JIUHAMHYECKasl CHCTeMa
2. F-cxema; KOHCYHBIC aBTOMATHI

3. P-cxema; BEPOSITHOCTHBIC aBTOMATBI
4. Q-cxema. nporecc 00CIyKUBaHUS

4-i1  THn
BOITPOCOB

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEIOBATEIBHOCTD.
3anumuTe COOTBETCTBYIOLIYIO TIOCIEI0BATEIBHOCTh OYKB ClleBa
HalpaBo

VYKaxuTe Nocie0BaTeIbHOCTh MUKTOIPAaMM B HUKHEH 4acTH OKHA
3aJlaHus TapaMeTpoB MOJIeMpoBanus cucteMsl Micro-Cap:

a. MacmTa0 no ocu X (JIMHEHHBIN WITH JTorapu(pMUUECKuil);

6. Macmrab no ocu X (JIMHEWHBIN UM TOTapUPMUUECKUIA);

B. LIBeT BeIBOAMMOTO rpaduka;

r. HeoOx0omuMocCTh Co3aHus TaOINIIBI.

5-i  Tun
BOIIPOCOB

[TpounTaiiTe TEKCT M 3aMIIUTE Pa3BEPHYTHIH 000OCHOBaHHBIN OTBET

Onummre nponecc Co3JaHus HpI/IHLIPIHI/IB.J‘ILHOﬁ CXEMHBI B CUCTEME
Micro-Cap

[Ipumeuanue:

Cucrema onieHHBaHUSA — 1 Tmn) 3agaHne KOMGUMHUPOBAHHOIO TUNa ¢ BbIGOPOM OIHOTrO BEPHOro
OoTBETa M3 YeTbipex MpPennoXeHHbIX U  O0DOCHOBaHMEM BblbOpa CUMTAETCA  BEPHbIM,
€CNnV MpaBUSIbHO yKasaHa uudpa U NpuBELEHbl KOHKPETHbIE apryMeHTbl, MUCMOoSib3yemble npwu
BblOOpe oTBeTa. [onHoe coBnageHue ¢ BEpPHbIM OTBETOM oOueHuBaeTcs 1 Gannom, HeBepHbIn
OTBET Unun ero otcytcTeme — 0 Gannos.

2 tun) 3ajaHue KOMOMHUPOBAHHOTO THIAa C BBIOOPOM HECKOJIBKUX BapHaHTOB OTBETA U3
NPEUIOKEHHBIX ¥ Pa3BEpHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIIH
NPaBUWIbHO yKa3aHbl HIU(PBI U MPUBEACHBI KOHKPETHBIE apryMEHThI, UCIIOJIb3YyeMbIE MTPH
BeIOOpE OTBeTOB. [loTHOE COBMazieHne ¢ BEPHBIM OTBETOM OlleHHBaeTcs | Oamom, eciu
JIOTYIIEHBI OIIMOKU WIIM OTBET OTCYTCcTBYeT — 0 Oamos.

3 Tum) 3amaHue 3aKpPHITOrO THUNA HA YCTAHOBJICHHWE COOTBETCTBHSI CUMTACTCS BEPHBIM,
€CIIM  yCTAHOBJEHBI BCE COOTBETCTBHUS (MO3UIMM M3 OJHOrO  CTOJOIA BEPHO



COITOCTABJICHBI C MO3UIMSIMK IPYroro ¢rooma). [ToaHoe coBmageHne ¢ BEpHBIM OTBETOM
otieHuBaeTcs 1 6ayioM, HEBEPHBIM OTBET HIIK €ro oTcyTcTBUE —) OaylioB

4 Ttun) 3amgaHue 3aKpLITOrO THIIA HAa YCTAHOBJIEHHE ITOCICI0BATEIBHOCTH CUUTAETCS
BEPHBIM, €CJIM TPAaBUIIBHO yKa3aHa BCs MOCiea0BaTesibHOCTh nudp. [lonHoe coBnaaeHue
C BEpPHBIM OTBETOM OIlleHUBacTcs | 0OauioMm, eCid JAOMYIIEHBI OMIMOKY WK OTBET
orcyrcTByeT — () 6amios.

5 Tum) 3amaHue OTKPHITOTO THIIA C Pa3BEPHYTHIM OTBETOM CYHMTACTCS BEPHBIM, €CIIH
OTBET COBIAJACT C ATAJOHHBIM IO COJCPKAHUIO M TOJHOTE. [IpaBWIIbHBIN OTBET 3a
3aJjaHre OlCHMBAeTCsA B 3 Oajuia, e AOMyIIeHa ogHa OImnOKa \HETOYHOCTh \ OTBET
NpaBWIbHBIN, HO HE MOJHBIN - 1 Oami, ecau gomyiieHo Ooee 1 ommbku \ oTBeT
HEMPaBUIbHBIN \ OTBET OTCYTCTBYET — 0 GaJLIOB.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus, mpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmoTtpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPAAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M IMIPOMEKYTOUHON aTTeCTaluy O00y4JaroIInuXCs
I'VAIL

11. Meroauyeckue ykazaHus AJisE 00y4JaIOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckue yKka3zaHUs [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIHOHHOTO
Martepuaia

OCHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasnaueHue cOBpeMEHHOHN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIHIO 1O TeMe, a B OCBOCHHUU
byHIaMEHTAIBHBIX MPOOJIEM JAUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHWSA, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHU3AIMOHHYI0 U WHPOPMAITMOHHYI0 (QYHKIUHU. JIeKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW oOjacTu 3HaHUS, €€ MpoOIeMbl, JaeT IEeNbHOE MpPEJCTaBICHHWE O TUCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[IranupyeMble Pe3YIbTATEI IIPH OCBOSHUH 00YYAIOMIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIONy4YeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OIPEIEISIETCS EIEBOW YCTAHOBKOM K KaK/10M KOHKPETHON TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOW pabOTHl COBMECTHO C MPETOaBaTeIeM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsBIIEHHE HEOOXOAMMOro HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON pabOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKM W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKCHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH WX B  Pa3IUYHBIX
bopmynupoBKax);

— TONy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSTHH.




JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  ClAiiIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuajga MpH MPOBEICHUU KOPOTKHX JHUCKYCCUH 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaia:

— KpaTKoe€ OMHUCAHUE JEKIMOHHOTO MaTepraa B BUC AaHHOTALIUH;

— OCHOBHOE M3JI0’KE€HHUE JICKIIMOHHOTO MaTepHaia;

—  ToApOOHOE M3JI0KEHUE Y3KHX MECT;

— OCHOBHBIE BBIBOJGI 1 3aKJIFOUECHHS.

11.2. Meroauyeckue yka3zaHus Uil OOYYalOIIMXCS 1O Y4acTHUIO B CEMUHapax (eciu
npeodyCcMOmMpPeHo yueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)
VY4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO.

11.3. Meroauueckue yka3aHus UIsl OOYYArOIIUXCS IO MPOXOXKICHHUIO MPAKTHUECKUX
3aHATUH (eciu npedyCMOmMpeHo y4eOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)
Y4eOHBIM IUIAHOM HE MPEIYCMOTPEHO.

11.4. Metonuyeckue ykazaHus A OOyYaroMIMXCS MO BBIMOJTHEHUIO Ja0OpaTOPHBIX paboT
(eciu npedycmompeno yuyeOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

B xope BbImoNHEHMs J1a0OpaTOpHBIX paboT oOyyaromMics JOJDKeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIJIAJIETh COBPEMEHHONW METOIUKOM M TEXHUKOU
9KCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKALMOHHONW XapaKTEpPUCTHKONW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BoinonHenue nabopaToOpHbIX pabOT 00ydaroOIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— TpHOOpeTeHWE HAaBBIKOB WCCIENOBAaHHUS TPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUINHBI;

— 3aKpeIuvleHue, pa3BUTHE U JIeTalu3alisl TEOPETHUYECKMX 3HAHWM, MOJIY4YEHHBIX Ha
JCKITHSIX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3aanie 1 TpeOOBaHMs K ITPOBEIEHUIO Ja00PATOPHEIX padoT
JlabopaTopHble 3aHATHS MPOBOIATCS MOCIIE YTEHUS JIKIIHA, JAOIIUX TEOPETUUECKUE

OCHOBBI JJIs1 UX BBIITOJTHCHHA. I[OHYCKaCTC}I BBITIOJTHEHUC Ha60paTOpHLIX 3aHATHH 10 MMPOYTCHHUA
JIEKIIUN C LIEIbIO o0JIeryeHust HU3YUCHUA TCOPCTUUCCKOTO MaTCpUualia IIpu HAJIMYUHU OIMHMCaHUN
pa60T, BKJIIOYAOOIMUX HCO6XO):[I/IMBIC TCOPCTUUICCKUC CBCACHUA NI CCbIJIKU Ha KOHKPCTHBIC

y4aeOHbIe U3JTaHsI, COJEPIKAIIIE ITH CBEICHHUS.
OcHoBaHEM AJI IPOBEACHU A na6opaTopHHx 3aHATHH 110 JOUCHUIIIIMHE SABJIAFOTCA:

— Tporpamma y4eOHOH NUCIUTUIMHEI;

—  pacnucaHue y4eOHbIX 3aHATHH.

JIaGopaTopHbIe 3aHATHUS JIOJIKHBI TIPOBOAUTHCS B CIIEIIMATM3UPOBAHHO 1abopaTopHH,
COOTBETCTBYIOIIEH CAaHUTAPHO-TUTHEHUYECKUM HOpMaM, TpEOOBaHUSIM O€301MacCHOCTH U
TEXHUYECKOH 3cTeTuKe. MarepuanbHoe obecreueHre JOHKHO COOTBETCTBOBATh COBPEMEHHOMY
YPOBHIO MTPOBEECHUS MOJIEIBHBIX SKCIIEPUMEHTOB B 00J1aCTH MPUKJIAAHON HHPOPMATUKHU U
3paBOOXpaHEHus, 4YTo obecrneunBaeTcs kadenpoit 24.



KonnuecTBo 000py10BaHHBIX 1a00OPATOPHBIX MECT JTOJDKHO OBITH HEOOXOAMMBIM JIJIS
JOCTH>KEHUS TIOCTABIICHHBIX I1efiei 00ydeHUs U JOCTAaTOUYHBIM JJIsl 00ecTiedeHns: 00yJaeMbIM
yCIOBUIA KOM(OPTHOCTH.

Bo Bpemst 1a60paTOpHBIX 3aHATUH TOJIKHBI COOTIOIATHCS MOPAJOK U IUCIUILTAHA B
COOTBETCTBUH C IPABUIAMH TIOJIH30BAHUS JAHHOU JIAOOPATOPUEH.

[IpenonaBaTens UMEET MPABO ONPENEIIATh COAEpKaHUE JabOPaTOPHBIX PadoT, BBIOMPAThH
METO/bI U CPEJCTBA IPOBEIECHUS J1JAOOPATOPHBIX UCCIIEA0BAHHM, HanboJIee MOJHO OTBEYAIOIINE
UX 0COOEHHOCTSIM M 00€eCIeunBaroIle BBICOKOE KaueCTBO y4eOHOTr0 Ipolecca.

[TpenonaBarens GopMupyeT pyOeKHbIE U UTOTOBBIE PE3yJIbTaThl (DEUTUHIN) CTYCHTA IO
pe3ysbTaTaM BBITIOJIHEHUS JIAOOPATOPHBIX padoT.

[IpaBa, OTBETCTBEHHOCTH M 0OS3aHHOCTHU CTY/IEHTA.

1. Ha mabopaTopHOM 3aHATUU CTYACHT UMEET MPaBO 3a/1aBaTh MPENOIaBaTEI0 U (MIIN)
7a00paHTy BOMPOCH TI0 COJECP)KAHUIO U METOAMKE BBITOJHEHHS paObOTHl U TpeOOBAaTh OTBETA 110
cyuiectBy oOpamieHus. OTBeT mpernojaBaTeis JOKeH 00ecreuuBaTh BBIITOJHEHHE CTYIEHTOM
paboThl B T€YEHUE 3aHATUSA B IOJHOM OOBEME M C HAAJIEXKAIIMM KaueCTBOM, OFOBOPEHHBIM B
METOAMYECKHX YKa3aHHUAX 10 POBEJCHUIO J1a00paTOPHBIX paboT.

2. CryneHT MMeeT NpaBO Ha BBINOJIHEHHE JA0OPAaTOPHON pabOThl MO OPUTMHAIBHOM
METOAMKE C COTJIACHS MPEIoaBaTelsi U MO ero Haa30poM — Ipu 0e3yCIOBHOM COOJIIOJICHUH
TpeGoBaHuii 0€301MacCHOCTH.

3. CrynmeHT uMeEeT TNpaBO BBINOJIHUTH JA0OPATOPHYIO PabOTy, MPOIYIIEHHYIO 10
YBKUTEILHOW PUYHHE, B YaChl, COTIIACOBAHHBIE C TPENOIaBATEIICM.

4. CryneHT 00s3aH NpHUOBITE Ha J1a0OpPaTOpPHOE 3aHATHE BO BpPEMs, YCTAHOBIIEHHOE
pacrucaHyieM, U ¢ HEOOXO MO NMpeIBapUTEIbHOM MOATOTOBKOM.

5. K BbinonHeHuto pabopaTopHOil pabOTHl JOMYCKAIOTCS CTYAEHTHI, NOATBEpAMBILIUE
TOTOBHOCTb B OObeMe TpeOOBaHUl, COAEpKAIIMXCS B METOAMYECKMX YKa3aHMIX K
nabopaTopHOil paboTe U (MIM) B YCTHBIX NPEABApUTENbHBIX YKa3aHHUIX MpenoaBaTesl.

6. B xone mabopaTOpHBIX 3aHATUH CTYIEHTHI BEAYT HEOOXOIUMBIE 3AITHCH, COCTABIISIOT
MUCBbMEHHBIN OTYET (IIPOTOKOJI UCCIIETOBAHUM).

7. CTyneHT HeceT OTBETCTBEHHOCTD 34!

—  IpoIyck JabopaTopHOIl pabOThI 10 HEYBAKUTEIbHONW IPUUMHE;

—  HENOJTrOTOBJIEHHOCTH K JJabopaTopHOi pabore;

—  HECBOEBPEMEHHYIO CJJady OTYETOB O JabopaTOpHOIl paboTe M UX 3alINTY;

—  TIOpYy UMYIIECTBA U HAHECEHHE MAaTepUaILHOTO yIepoa 1abopaTopuH.

8. B mporecce 3amuThI CTYACHT JIOJDKEH:

— TPOJEMOHCTPUPOBATh 3HAHME METOAMKHM BBIOJHEHUS pPaOOTBI M  MOJEINeH,
HCIIOJIb3YEMBIX B paboTe;

— yMeTh MHTEpIPETHPOBaTH IOJIyYEHHbIE B THPOIECCE BBHIMOJIHEHUS paboThI
pe3yJbTaThL.

Crtpykrypa u hopma oTueTa 0 1a0opaTopHOM paboTe
Otuet mo mabopaTopHOM PabOTe COCTABISICTCS KaXIbIM CTYACHTOM WHIUBUIYATHHO,

1100 BO3MOJKEH IO COTJIACOBAHUIO C MPEIoAaBaTeseM O0IUNi OTUeT — MOArpYIIoN u3 2-
3 CTYJIEHTOB.




[Tpu oopmaeHnun otuera 1o 1abopaTopHON paboTe B OTUETE JOJDKEH OBITh 0O(hOPMIICH
TUTYJBHBINA JHCT, TpUHATOTO B ['Y AIl 00pasua, 1omKHBI OBITh IPEACTABICHBI B YKa3aHHON
I10CJIEI0BATENBHOCTH CIEAYIOLUE pa3Ieibl:

1. [ens paboTHI.

[TopsiIoK WIIM METOMKA BBINOJIHEHUS paOOTHI.
[TocTpoeHHble (MCTIONb3yEMbIE) MOJIEIH.
Pe3ynbTaThl BHIITOJIHEHHBIX U3MEPEHUIA.
O0paboTKa pe3yabTaToOB KCIIEPUMEHTA.
AHaiu3 pe3ynbTaToB U BBIBOBI 110 paboTe.

o s N

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIAOopaTOpHOU padboTe
Tumynvhsitl ucm SBISETCS MIEPBOU CTPAHMIICH JTFO00N HAyYHOU pabOTHI U s

KOHKPETHOT'O BHJIa paOOTHI 3aIIOIHAETCS 110 ONpeAeSICHHBIM ITpaBuiam. J{is mabopaTopHoit
pabOThI TUTYIBHBINA JTUCT OGOPMIISICTCS CICTYIOITUM 00pa3oM.

B BepxHeM mosie 1cTa yKa3bIBalOT IOJHOE HAMMEHOBAHHUE yueOHOTO 3aBE/ICHUS U
Kadenpsl, Ha KOTOPOI BBIMIOJIHATIACH IaHHAs padoTa.

B cpennem none ykaspiBaeTcs BUJ pabOThI, B JaHHOM ciiydae JabopartopHas paboTa ¢
yKa3aHHeM Kypca, I0 KOTOpOMY OHa BBHITIOJTHEHA, U HUXKe ee Ha3BaHue. Ha3zBaHnue nabopaTopHOii
paboTsl mpuBOIUTCS 0€3 CI0BA Mema U B KaBBIYKU HE 3aKIIF0YACTCs.

Janee Gimxe K MpaBoOMy Kparo TUTYJIBHOTO JINCTA YKA3bIBAIOT (DaMUIINIO, HHULIAAIIBI,
KypC ¥ TPYIITY YYallerocs, BBITOJHUBIIETO paboTy, a Takke (HaMuInio, THALAAIGI, YYEHYIO
CTENEHb U JOJKHOCTh MPEN01aBaTelsl, IPUHSIBIIETO padoTy.

B HmkHEM moJie TucTa yKa3blBaeTCs MECTO BBIIIOJHEHUS paOOThI U T'OJ] €€ HallMCaHUs
(6e3 cioBa 200).

L]env pabomul NOMKHA OTpaXKaTh TEMY J1a00paTOPHOI pabOTHI, a TAKKE KOHKPETHBIE
3aJ1a4u, IOCTAaBJICHHbIE CTYICHTY Ha MepHo/] BHIOIHEHUs paboThl. I1o 00beMy 11es1b paboThl B
3aBHCUMOCTH OT CJIOKHOCTH U MHOT'033J]JaYHOCTH pabOThI COCTABISAET OT HECKOJIBKUX CTPOK J0
0,5 cTpaHuIIbL.

Kpamxkue meopemuueckue ceedenus. B 3ToM paszene usnaraercst KpaTrkoe
TEOPETUYECKOE ONMHMCAHNE U3Y4aeMOro B padoTe SIBJICHUS WK Ipolecca, MPUBOIATCS TaKKe
HeoOxoauMble pacueTHble (opMyIibl. MaTepuan pasjena He JOKEH KOMUPOBATh COJIep KaHne
METOIMYECKOTr0 MOCOOUS WK y4eOHHKA 10 JaHHON TeME, a OTPaHUYUBACTCS U3JI0KEHUEM
OCHOBHBIX TOHATHUH U 3aKOHOB, pacueTHBIX (hopMyI, TaOIUIL, TPEOYIOUIUXCS IS JalbHeHmei
00pabOTKM MOTYYEHHBIX SKCIIEPUMEHTAIBHBIX pe3yIbTaToB. O0beM JIMTepaTypHOro 00630pa He
JIOJKEH MpeBbIIaTh 1/3 yacTu BCero oTyeTa.

Onucanue nocmpoenHou Mooenu u MemoouKku dkcnepumenma. B 1anuom paszene
MIPUBOJUTCS OMUCAHUE MMOCTPOCHHON (MCTOIb3yeMOI) MOJENN U MOAPOOHO U3IaraeTcs
METOJIMKA MTPOBEEHUS IKCIIEPUMEHTA, MPOIIeCcC MOMyYEHUs JaHHbBIX U CI0c00 UX 00pabOTKH.
Ecnu ucnone3yroTcst cTaHIapTHbIE MaKeThl KOMIIBIOTEPHBIX IPOTrPaMM JUIsi 00paboTKH
HKCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB, TO HEOOXOAUMO 00OCHOBATH BO3MOXKHOCTh U
11eJ1eco00pa3HOCTh UX MPUMEHEHHS, a TAKKe MOAPOOHOCTH 00pabOTKHU TaHHBIX C UX MTOMOIIBIO.
Jnist mabopaTtopHbIX paboT, CBA3aHHBIX ¢ KOMITBIOTEPHBIM MOJICIMPOBAHUEM (PU3UUYECKHX
SBJICHUH U TIPOLIECCOB, HEOOXOMMO B 3TOM pa3jielie ONucaTh MaTeMaTHYECKYI0 MOJEIb U
KOMIIBIOTEPHBIE IIPOTPaMMBbl, MOJIEIUPYIOIINE JaHHBIE SIBJICHMUSL.

Oxcnepumenmanvhvie pe3ynvmamel. B 3T0M pasaene NpuUBOISTCS HEMOCPEICTBEHHO
pe3yNbTaThl, HOJyYEHHBIE B X0/I€ MPOBEACHUS Ta0OPATOPHBIX paboT: IKCIEPUMEHTAILHO WU B



pe3ysibTaTe KOMIBIOTEPHOTO MOJICIMPOBAHUSI ONIPEICIICHHbIE 3HAUE€HUSs BEIHYNH, TpaduKu,
Ta0NuUIbI, quarpammbl. O0s3aTEIbHO HEOOXOAUMO OIEHUTH MOTPEITHOCTH H3MEPECHU.

Ananuz pezynemamos pabomsi. Paznen ot4uera J0KEH CONEPKATh MOAPOOHBIN aHAIH3
MOJTyYEHHBIX PE3yIbTaTOB, MHTEPIIPETALINIO STUX PE3YJIHTATOB HA OCHOBE (DM3HUECKUX 3aKOHOB.
CrnenyeT cpaBHUTH NOJTyYEHHBIC PE3yIbTaThl C H3BECTHBIMU JTUTEPATYPHBIMU JAHHBIMH,
00CyIUTh UX COOTBETCTBUE CYIIECTBYIOIIUM TEOPETHUECKUM MojemsiM. Eciau oOHapykeHo
HECOOTBETCTBHE MOTYYCHHBIX PE3YJITATOB U TEOPETUUECKUX PACUETOB WIIH JIUTEPATYPHBIX
JAHHBIX, HEOOXOIMMO OOCYAUTHh BO3MOXKHbBIE IPUYMHBI ITUX HECOOTBETCTBHII.

Bv1600b1. B BbIBOIaX KPAaTKO U3JIAraloTcs pe3yabTaThl pabOThl: OTyYeHHbIE
IKCIIEPUMEHTAIHHO WJIH TEOPETUICCKH 3HAUYCHUS (PU3HUECKUX BEIIMYMH, UX 3aBUCUMOCTH OT
YCIIOBUH 3KCIIEPUMEHTA WJIM BEIOPAHHON PACYETHON MOJICIH, YKA3bIBAETCSI KX COOTBETCTBUE WU
HECOOTBETCTBHE (PU3NICCKUM 3aKOHAM M TEOPETUICCKHM MOJECIISIM, BO3MOKHBIC TPUIHHBI
HECOOTBETCTBUSI.

Otuer o naboparopHoit pabote opopmisieTcs Ha MHcueil Oymare cTaHAapTHOTO
dbopmaTta A4 Ha OHOM CTOPOHE JIUCTA, KOTOPBIE CIIUBAIOTCS B CKOPOCHINBATEIE UIH
nepereTatoTcs. [Jomyckaercs opopmiieHne ot4yeTa mno 1adopaTtopHoi paboTe TOIBKO B
snekTpoHHOM Buje cpeacrBamu Microsoft Office.

Ecnu no criennansHoMy 1a00paTOPHOMY IPAKTUKYMY TpeOyeTcst 0hOpMHUTH B KOHIIE
ceMecTpa OO OTYET IO BCEMY IHKITY JIA0OPATOPHBIX pabOT, MOCBSIICHHBIX UCCIICIOBAHHIO
OJIHOTO M TOTO MaTepuayia pa3HbIMUA METOIaMU, O(hOPMIISIOTCS TAKXKE M OTACIBHBIC OTYETHI 1O
K10 paboTe IUKJIa 10 Mepe UX BhINMOJIHEHUs. Ha 0CHOBE OTYETOB 1O Kaxk/10i paboTe B KOHIIE
cemecTpa opopmIIIEeTCS UTOTOBBIA OTYET, B KOTOPOM OCHOBHOE BHUMAaHHUE JIOJKHO OBIThH
yIeJIeHO aHAINU3Y Pe3yabTaTOB, MOIYUYEHHBIX B Pa3HBIX TaOOPATOPHBIX paboTax.

11.5. Meroandeckue yKazaHus JUisi OOyYAOIIMXCA TI0 TMPOXOXKJACHUIO KYpPCOBOTO
MPOEKTUPOBAHMUS/BBITIOJIHEHUS KYPCOBOM pabOTHI (eciu npedycmMompeHo yuyeOHbiM NIAHOM
no 0AHHOU OUCYUNTUHE)

KypcoBoii npoexT/ paboTa mIpoBOAUTCS € LENbI0 (OPMUPOBAHUS Yy 0OYUAIOLIUXCS OIbITA
KOMIIIEKCHOTO PEIICHUsI KOHKPETHBIX 33724 MPO(ECCHOHATBHOM e TeTbHOCTH.

KypcoBoii mpoexT/ paboTa mo3BosisieT 00yyaroemMycs:

— CHCTeMaTU3UpOBaTh M 3aKPENUTh IOJyYEHHbIE TEOpPETUYECKHE 3HaHUs U
MPAKTUYECKHE YMEHHS TO0 TMpodeccHOHANbHBIM Y4YeOHBIM JUCHUIUIMHAM M MOAYISIM B
COOTBETCTBUH C TPEOOBAHUSMH K YPOBHIO TIOJrOTOBKH, YCTAHOBJICHHBIMU IIPOTPAMMOM yaeOHOM
JTUCHUTUTMHBL, ~ TPOTPAaMMOM  TOATOTOBKH  CIIEHAIIMCTA  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIH;

— TPUMEHUTH TOJIYYCHHbIE 3HAHUS, YMEHUS M TPAKTHUUYECKUW OMBIT MPHU PEUICHUU
KOMIUIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHJaMH NMPO(ECCHOHATBHON IeSTEIIbHOCTH
M0 HAMPABJICHUIO/ CIIEITUATLHOCTH/ TIPOTPaMME;

—  yrayOuTh TEOpETUYECKHE 3HAHUS B COOTBETCTBUU C 33JJaHHOI TEMOW;

— cdopMupoBaTh yMEHHUS TPHUMEHSTh TEOPETHYECKHE 3HAHUA TIPU  PELICHUU
HECTaH/IapPTHBIX 33/1a4;

— TpUOOpECTH ONBIT AHAIUTUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOW paboThl |
c(opMHPOBATH COOTBETCTBYIOINE YMEHHUS;

— chopmupoBaTh yMeHHsS PpalbOTBI CO CHEIUATBHOW JMTEPATypOH, CIPABOYHOM,
HOPMAaTUBHOM U MPaBOBOM JOKYMEHTAIMeH U UHBIMU HH(OPMALMOHHBIMU HCTOYHUKAMMU;



— chopmupoBaTh yMeEHHS (QOPMYJIHUPOBATH JIOTUYECKH OOOCHOBAaHHBIC BBIBOJBI,
NPEeATI0KEHNUS U PEKOMEH/IAINY 110 PEe3YJIbTaTaM BBITOIIHECHHS PaOOThI;

—  pa3BuTh NpohecCHOHAIBHYIO0 MUCHbMEHHYIO U YCTHYIO PeUb 00Yy4aroIIerocs;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPUYECKYIO HHUIUATHUBY, CAMOCTOSITEIHHOCTH,
OpPraHU30BaHHOCTh U OTBETCTBEHHOCTH 32 MPUHUMAEMbIE PEIICHUS;

— cdopMupOBaTh HAaBBIKM IUIAHOMEPHOM peryinsapHOi paboThl Haja peleHUEM
IIOCTaBJICHHBIX 3a/a4.

CTpyKTypa NOsICHUTEIBbHOM 3alHCKU KYPCOBOIO MPOEKTa/ paboThI
B cocTaB nosicHUTENbHOM 3aIIMCKU BXOJIAT:
. TutynbHbIl JUCT (0opMITIETCS TI0 00pa3Ily, MpuBeneHHOMY Ha caiite ['Y Al
. Conepkanue (C ykazaHUEM CTPaHUIY)
. Beenenne
. OcHoBHO¥ pa3zen (c pazdueHrem Ha naparpadbl)
. 3aKIIFOUYEHHE
. CMCOK MCIOJIb30BaHHOM JTUTEPATyphl U APYTUX UCTOUHHUKOB
. [Ipunoxxenne (IIpunoxxenus)
Bo BBegeHnu ornpeAensaeTcst akTyallbHOCTh MTPOOJIEMBI, TpeAMET (00BEKT), IIeNIb U 3a/1a4u
HCCJICTOBAHMS.
OcHoBHoI1 pa3aeur:
1). O630p UCTOYHUKOB U AHAJIIOTOB
[TpuBoauTcss 0030p JNUTEPATYpbl U APYTUX HUCTOYHUKOB, PE3Yy/IbTaT MOUCKA AHAJIOIOB C
00s3aTeNbHBIMH CChUIKAMHU HAa HaWJCHHbIE MCTOYHUKU. V3ydeHHe HCTOYHHMKOB MO TeMe, Kak
IIPaBWJIO, MpEAIIECTBYeT cOopy M aHanu3y wmarepuayia. OHO JOJKHO OBITh JIOCTaTOYHO
MIUPOKUM. Henb3si orpaHUYMBaThCS CBEACHUSMHU, MOYEPIHYTHIMH U3 YU€OHUKOB, 00s3aTEIbHO
UCIOJIB3YIOTCS MOHOrpauu M CTaTbH, OMYOJMKOBAaHHBIE B HAyuyHBIX >KypHamax. Ilouck
JUTEPATYphl OCYLIECTBIISIETCS CTYAEHTOM CAaMOCTOSITEIBHO C IIOMOIIBIO KaTaJOroB Hay4HOU
oubmoTeku, ondauorpadUueckx ykaszareinend U CrpaBOYHUKOB, ceTu MHTepHeT. B pesynbraTe
U3y4YEHHs JMTEpaTyphl JOIDKHO (OPMHPOBATHCS IPEICTaBIEHUE O COBPEMEHHOM COCTOSIHUU
BOIPOCA, YCTAaHABJIMBAIOTCS UMEIOLUECS TPOTUBOPEUHS U HepelleHHbIe 3a1aun. O030p 10JKeH
coJiepKaTh JIOTHYHOE PACCMOTPEHHME PA3IUYHBIX ACIEKTOB TE€Mbl MCCIEIOBaHMS, BBIIEIAIOTCS
OCHOBHBIE TEOPETUYECKUE M IMPaKTUUYECKUE MOJIO0XKEeHHUs. Marepuan He JOJKEH NpeACTaBIsATh
OecropsI0UHOe U3J0XKEHUE TOYEK 3PEHMs Pa3IMYHBIX aBTOPOB. B OCHOBHOM HCHONB3YIOTCS
MCTOYHMKH TIocseHux 7-10 net. B pe3tome BhIIENAIOTCS TUCKYCCHOHHBIE BOIIPOCHI.
2). AHanu3 npeIMeTHOM 06aacTu
[Tpu HEoOXOAMMOCTH pa3fesl WIUIICTPUPYETCS HEOOXOAMMBIM KOJIHMYECTBOM PHCYHKOB,
dororpaduii, Tabmui, cxem, auarpamMm u TpapukoB u T.a. OHH JOKHBI HE TOJIBKO
WUTIOCTPUPOBAaTh ~ OCHOBHBIE  TOJOXEHUS  paboOThl, HO U  CIOYXUThb  HarJsIHBIMU
JI0Ka3aTe’abCTBaMU U 000CHOBaHUAMU JJIS MOCIIEAYIOIINX 3aKIIOUEHUH U BBIBOJIOB.
3). O0bexTHas Mojieb MPEeAMETHOM o0nacTu
OnwuceiBalOTCS  KJacChl, COOTBETCTBYIOUIME  MOHATHSAM  HPEIMETHOW  0OJacTH.
PackppiBatoTcst X CBS3M MEXy COOOM M alrOpUTMBI UX B3aUMOJIEHCTBUS B IIPOLIECCE PELICHUS
npukiagHoi 3amaud. OOBEeKTHas MoOJeNnb H300paxaercs TpaduyeckKd B BUIEC IUArpamMMbl
KJIACCOB.
4). IlpoekTHpoBaHUE MPOrPAMMHOTO MPOIYKTa
[ToapoO6HO MOKYMEHTHPYIOTCS KJIACChl TpeaMeTHOM obmacTu. Omnpenensercs COCTaB HMX
atpubyroB u omnepanuil. Ilpu HeoOxomumocTH JOOABISAIOTCS JONOJHUTEIbHBIE KJIACCHI.
Pe3ynbraThl npoekTrpoBaHue rpaduyecku n300paskaeTcs B BUIE JUarpaMM, OJIOK-CXEM.
5). Peanuzanus mporpaMMHOTO MPOAYKTA
[TosicHAIOTCS OCOOCHHOCTH pealM3alliid OCHOBHBIX OIEpaliil KJIACCOB M MCIOIb3YEMBIX
anroputMoB. OnuchIBaeTCA MOJIb30BATENbCKUI MHTEp(deiic U MmocaeaoBaTeIbHOCTh paboOThl C
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HUM. Omnucanue ceanca padOThI C MPOTPaMMHBIM HPOIYKTOM IIETIECO00pa3sHO MILTIOCTPHPOBATH
KOMHSIMUA COOTBETCTBYIOIIUX OKOH TOJIb30BATEIIS.

3akJ/l0ueHHe B KypCOBOW pa0oTe BKIIIOYACT OOCYKAEHHE ITOJyYCHHBIX DPE3YJbTAaTOB,
NPUBOJAATCS BBIBOABI MO paboTe. BBIBOIBI JOKHBI MOJIHOCTHIO COOTBETCTBOBATH LENIN PAOOTHI U
XapakTepu3oBaTh €€ pe3ynbrarbl. OHM SIBISIOTCS KOHICHTPAlMeld OCHOBHBIX ITOJIOKECHUH
paboThI ¥ TOATOMY HE MOTYT Pa3BUBATh UJICH, HE BHITEKAIOIIUE ITOJIHOCTHIO U3 €€ MAaTepHAJIOB.

B cnmcox Hcnoib30BaHHON JUTEPaTypbl M JPYrHX HCTOYHMKOB BKIIIOUAIOTCS
00513aTENIbHO BCE UCIIONb3yeMble padoThl, pecypchl IHTEpHET U /p. 10 aBTOPCKOMY ali(haBUTY.
CIHUCOK HCIOJIB3YEMBIX MCTOYHHKOB O(GOPMIIIETCS B COOTBETCTBUHM C OMOIMOrpaduyecKuMu
TpeOOBAHUSIMU.

IIpunoxkenue BriIOYaeTcs B paboTy B cioydae HEOOXOOUMOCTH. B mpuimoxeHumsix
NPUBOAATCS IUCTUHTH UCXOJHBIX TEKCTOB IIPOTPaMM C OCHOBHBIMH KOMMEHTAPHSIMHU, OOJIbIINE
OJIOK-CXEMBI aITOPUTMOB, TaOJMIBI AKCIIEPUMEHTAIBHBIX JAHHBIX, PE3YJIbTaThl PaOOTHI
IpOTPaMMBbI U T.J., €CJIM OHH 3aHUMAIOT CIIMIIKOM MHOTO MeCTa B OCHOBHOM pasfielie padOThI.
Marepuan npuIOKEeHUH JOJKEH CIOcOOCTBOBAThH 0OoJiee YETKOMY H3JIOKEHHUIO MaTepHaia,
WITIOCTPUPOBATH OT/ICJIbHBIC TIOJIOKEHUS U PE3yIbTaThl KYpCOBOW PaOOTHI.

[punokeHus mocaea0BaTeIbHO HyMepyoTes ¢ HazBaHusaMu: [Ipunoxenue 1, [Ipunoxenue 2 u
T.I.
TpeOoBanust k 0pOPMIICHHIO MOSICHUTEIHEHON 3aIUCKU KYPCOBOTO MTPOEKTa/ PabOTHI

SI3bIK  TIOSICHUTENPHOW 3alMCKA KypCOBOW pabOTBl JODKEH OBITh YETKHUM, SICHBIM,

U3JI0KEHNE — JIOTUYHBIM U HocienoBaresbHbIM. Cienyer u3derarb rpOMO3JKUX HPEIIOKEHHH,
nopropeHuit u T.A. He mnpumeHsAoTCs COKpalleHus, KpoMe oOuenpuHATHIX. Bcee
rpaMMaTH4ecKue, CTUIMCTUYECKHE OLIMOKM TINATEIbHO BBIBEPAIOTCS U MCIPABISAIOTCS.
I'paduueckue Marepuaibl JOKHBI ObITh HATSAHBIMU. JlMarpaMmbl U rpauKy BBITOIHSAIOTCS C
coOiroieHreM MaciTaa.

Kaxxgas Tabnuna B TekcTe JOHKHA UMETh OOIMI 3aroJioBOK, HOMEp, YeTKOe 0003HaYeHHe
CTPOK U cToJIONOB. B TekcTe naercs aHanu3 TaOIUIbL, B KOTOPOM HE OBTOPSIFOTCS TIPUBOJUMBIE
B TaOJUIlE MOKAa3aTeNy, a Jal0TCs 3aKI04eHns u o0o0uieHus u3 ee matepuaios. [loanucu nmoxg
auarpaMmamMu U rpaukaMM JOJDKHBI YETKO M IMOJIHOCTbIO OOBSCHATH OTPaKEHHbIE HAa HHUX
sBneHusd. Jlaetcs oOuias Hymepanus pUCyHKOB, IMarpaMM U OTJENIbHO — HyMepanus TaOuil.

[TosicHuTenbHast 3amucka K KypcoBoil pabore odopmiisercst Ha OAHOH cTopoHe JucTta A4,
JUCTBI CKperyisitoTes. TuTynabHbIl aucT odopmisgercs mo oOpasmy (cm. Caiit ['YAID.
CopepxaHye HaUMHAETCS €O BTOPOHl cTpaHulbl. HaiMeHOBaHuE pa3fennoB coaepKaHus JOJIKHO
TOYHO COOTBETCTBOBaTh HAaMMEHOBAHMIO pa3fesioB KypcoBoil paboTel. Hymepauus crpanui
HAUMHAETCS C TpeThell, IepBas CTpaHUIA — TUTYJIbHBIA JIUCT, BTOpas — JIUCT C COJAEPKAHUEM.
Kasxnprit pa3aen KypcoBoil paboThl HAUMHAETCS B TTOSICHUTEILHOM 3aITMCKE C HOBOM CTPAHMIIBI.

TekcT MNOsICHUTENBbHOM 3amucKh K KypcoBOil paloTe BeimosHseTca wmpudprtom 14
(TimesNewRoman mnu Arial), BelpaBHHUBaHME 10 IIHUPUHE, 3aTOJOBKU — XKUPHBINA mpudt 14,
MEXCTPOUHBIA MHTEpBal — 1,5. Ucnonb3ytores nuctel Oymaru ¢popmara A4 ¢ mojsiMu: JeBoe —
2,5; mpaBoe — 1,5; Bepxnee 2,0; HuxHee — 2,0. TekcT nevyaraercst Ha OAHOU cTOpoHe JucTa. [Ipu
KOMIIOHOBKE TEKCTa C WJUIIOCTPALUSAMHU JIOJDKHO COOJIIOJIAThCS pallMOHAJIBbHOE 3alloJHEeHHE
cTpanull. Hymepainus CTpaHUIl BBINONHSETCS BHU3Y CTPaHUIBI OT LIEHTPa, TUTYIbHBIA JIUCT
(mepBasi CTpaHUIa) HE HyMepyeTcs.

11.6. Metoauueckue ykazaHus Uil OOyYaroIIMXCSl MO TMPOXOXKACHUIO CaMOCTOATENbHOM
paboThI
B Xone BBINIOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJAIONIUIICS BBIOIHAET PaboOTy MO
3aJJaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE ITpEIojaBatelisi, HO 0e3 ero HemOCPEACTBEHHOTO
Y4acCTHS.



Jlnst oOyvaronuxcsi 1Mo 3a04HOM ¢dopMe OOydeHHs, CaMOCTOATENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOMHEHHSI CAMOCTOSTEILHOW pabOThI, y oOydaromerocss GopMHpYyeTcs
nenecooOpasHoe mIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHUN, OOCCIICYMBACT BBICOKHIMA
YPOBCHb YCIICBACMOCTH B IICPUO[] O6y‘IeHI/I$I, IOMOTacT IOJYYUTHL HABBIKU [MOBBIIICHHWA
poeCCHOHATIBHOTO YPOBHSI.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITEIbHYIO  paboTy
00y4arOIIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIUILIHHE;

11.7. MeTtonudeckue yKazaHus il OOYYArONIMXCS MO MPOXOXKICHUIO TEKYIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsi, OCYLIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

Texymumii KOHTPOJIb YCHIEBAEMOCTH JOJKEH BKIIIOYATh B ce€0sl BOMPOCHI [0 U3y4yaeMoi B
JaHHBIE MOMEHT TEME WJIM MO MNpeauecTBYIOUMM TeMaM. OH MOXET MPOBOJUTHCS B BHJIE
YCTHOT'O OIIPOCa WJIM B BHJI€ HAITMCAHUSI KOHTPOJIbHBIX padoT.

B chnyyae  HeBBINOJHEHUs  W/WIKM  HEycmemHod cmaun 3 u Oozee
1abopaTopHbIX paboT, oOydaromiuiics, HOpU YCHEIIHOM IPOXOKJIEHUU MPOMEKYTOUHON
arrecTalud B (opMe SK3aMeHa, HE MOXKET IMOJY4YUTh AaTTEeCTAllUOHHYIO OLICHKY
BhIIIIE "XOpomio".

11.8. Meroauueckre yka3zaHus A 00yJarOMUXCs 110 TIPOXO0XKIACHUIO TPOMEKYTOTHOM
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTalsi  OOyYarOlmIUXCsi  MPEAyCMaTpuUBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OOY4YeHHs MO AuciuruiiHe. OHa BKIIIOYAeT B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4YalomUMCs B TIpoIlecce
W3Yy4YEeHUsI BCEHM MMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEILHOW pabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUsl MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUoJ, SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, «YJOBIETBOPUTEILHO», «HEYIOBIETBOPUTEIHHO.

Cucrema OIEHOK TPH MPOBEIACHUU MPOMEKYTOYHOM aTTeCTallud OCYIIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanusMu [lonoxkenuit «O TeKylmeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanu cryaeHToB ['YAII, oOywarommuxcss 1Mo mporpaMmMaM BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOW paboThI
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI
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