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Annoranus

HNucuumnuaa «MaTemMaTH4ecKoeé W KOMIIBIOTEPHOE MOJETUpOoBaHue OOBEKTOB U
IPOIIECCOB PAIMOAIEKTPOHHBIX CHCTEM» BXOJUT B 00Pa30BaTENIbHYIO INPOTPaMMy BBICIIETO
o0pa3oBaHusi — NIpOrpaMMmy CHELHATUTeTa MO HAMpPaBICHUIO MOJITOTOBKH/ CIEUHUATbHOCTU
11.05.01 «Panno3neKTpoHHbIE CUCTEMBI M KOMIUIEKCHI» HAlpaBICHHOCTH «PannosnekTpoHHbIE
cUCTeMBbI niepeaun nHdopmarumy. Jluciuminaa peanusyercs kadeapon «Ne24y.,

JlucuuiuinHa HaresieHa Ha ()OPMHUPOBAHKE Y BBIITYCKHHUKA CIICTYIOINX KOMITETEHITHIA:

[TIK-3 «CrocoOeH oCyIIECTBIATh MPOSKTUPOBAHNE KOHCTPYKIIUN AJICKTPOHHBIX CPE/ICTB
¢ npuMeHeHueM coBpeMeHHbIX CAIIP 1 makeToB NpUKIaJIHBIX IPOrpaMM»

[IK-6 «Cnoco0OeH BBINOJIHATh MAaTEMAaTUYECKOE MOJAEIUPOBaHUE O0OBEKTOB M MPOIIECCOB
[0 TUIIOBBIM METOJMKaM, B TOM UYHUCIIE C UCIOJb30BAaHUEM CTAHJAPTHBIX MAKETOB MPHUKIAIHBIX
IPOrpaMm»

CopepxaHve JUCUUIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
0a30BBIX MOHSATUH, CYIIHOCTH, METOJIOB U MPUHIIUIIOB MOAEIUPOBAHNUS, BUIOB MOJICTUPOBAHUS
¥ OCHOBHBIX ITOXOJIOB K TIOCTPOCHHUIO MaTeMaTHUYECKUX U KOMITBIOTEPHBIX MOJIeNeld 0ObEKTOB U
MIPOLIECCOB PAJMOAIICKTPOHHBIX CUCTEM; UCCIIEIOBAHUE U ONTUMHU3ALIUA OOBEKTOB U MPOIIECCOB
PaAMOANIEKTPOHHBIX CUCTEM Ha Pa3IMYHbIX YPOBHSX UX OpraHU3alUH.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOro mporiecca: JIEKIHUU, J1abopaTopHbie pabOThI, CaMOCTOSTENbHAS padoTa CTYyICHTA,
KOHCYJIbTAIIMH, KypCOBOE MPOESKTHUPOBAHUE.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyAO€MKOCTh OCBOCHHMS JMCIHMIUIMHBI COCTaBIsieT 4 3adyeTHbIX eauHun, 144
YacoB.

S3pIK 00yuyeHus 0 JUCHMILTUHE KPYCCKUI»



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
llenpro mpemnogaBaHusi TUCIUILUIMHBI SBISIETCS TMOATOTOBKA CTYACHTOB B 00JacTu
WCCIICJIOBAHMSI M TIPOCKTUPOBAHMS CIOXKHBIX PD CHCTEeM M MpOIECCOB HAa OCHOBE METOJOB
MaTEeMATHYECKOTO U KOMITBIOTEPHOTO MOJISITMPOBAHHUSL.
1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS M0 JUCIHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.
B pesynbrate u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHb KOMIETEHIMIA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHMEe HHIMKATOpa
KOMIIETEHITNH KOMIIETCHIINH JIOCTUKEHHS] KOMITIETEHITUU

I1K-3 Cnocoben

OCYIIECTBIISATh

MIPOCKTUPOBAHUE

KOHCTPYKLUI

AIEKTPOHHBIX [1K-3.3.1 3HaTh NPUHLIMIIBI
[Tpodeccuonanpubie .

CPEJICTB C MPOEKTUPOBAHUS KOHCTPYKLIUN
KOMITETCHIINH

MIPUMEHEHUEM PaaNO3JIEKTPOHHBIX CPE/ICTB

coBpemeHHbIX CAIIP

Y TIaKETOB

MIPUKIIATHBIX

nporpamMm

ITK-6 Criocoben

BBIIIOJIHSTE [1K-6.3.1 3HaTh METOJIBI M AJITOPUTMBI

MaTeMaTu4yecKoe MOJIEJIMPOBAHUS MIPOLIECCOB B

MOJIETUPOBAaHUE PaINOdIEKTPOHUKE, PATHOTEXHUYECKUX

00BEKTOB U CHUCTEMax U yCTpOMCTBax

IIPOLIECCOB I10 I1K-6.Y.1 ymeTh N0Jab30BaThCSl TUIIOBBIMU
[TpodeccronanbHbIe

TUTIOBBIM METOJIMKaMU MOJICTTUPOBAHUS OOBEKTOB H
KOMITETCHIIH

METOJIMKaM, B TOM
quCIIe C
HCII0JIb30BaHNUEM
CTaHJAPTHBIX
MAaKEeTOB MPUKIIATHBIX
nporpaMm

IIPOLIECCOB

I1K-6.B.1 BnaneTs cpenctBamu pa3paboTKu
Y CO3/IaHHS UMHUTAIIMOHHBIX MOJIENe ¢
IIOMOUIBIO CTAaH/IaPTHBIX [1AKETOB
MPUKIAIHBIX IPOrpaMM

2. Mecro nucuumiauHsl B cTpykType OI1

JucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIEIYIOUIUX TUCIUIUINH:

— «MaremaTukay,
— «Mudopmaruka,

— «MHpopmMaOHHBIE TEXHOIOTHI,

— «OCHOBBI KOMIIBFOTEPHOTO TPOEKTUPOBAHMS PAINOIIEKTPOHHBIX CHCTEM.

3HaHI/I$I, MOJIYYCHHBIC IIPpH H3YUYCHUU MaTcpuajia }IaHHOI\/II JUCHUIINIMHBI, UMCIOT KaK
CaMOCTOATCIIbBHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIb30BATHCA MMPU U3YUCHUHN APYTUX OUCHUILINH:

— «lIpoexkTupoBanue, pazpadoTka u uccienoanue PICx»,

— «PamnosneKkTpoHHBIE CUCTEMBI B MEIUITMHE U OMOJIOTHI.




3. OOBeM U TPYJOEMKOCTh TUCITUTUIHHEI
JlanHbie 00 00mEM O0beMe JUCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHJOB Y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux yacos npakmuyeckoii 0020MoeKu o1 51
AyoumopHuie 3aHamus, BCEro Jac. 85 85
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoi npoekt (padota) (KII, KP), (uac) 17 17
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 23 23
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
[IpuMeuaHue:  kaHAMAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH TUCIUILIMHBI IO pa3/ieiaM U BUIaM 3aHSITHIM.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

Pazgensl, TeMbI TUCITUTLIMHEI (1ac) (aac) (1ac) (4ac) (uac)

Cemectp 7

Pazaen 1. O01IMe NPUHIUIIBI U METObI 6 4
MaTEMATHYECKOr0 MOAEITUPOBAHUA

Tema 1.1. MoaenupoBaHu€e Kak METOJ HAYYHOTO
MMO3HAHMS

Tema 1.2. MaTematndeckast MOAENb KaK CPEIACTBO
JUISL UCCIIEIOBAHMUS CHCTEMBI

Pazzen 2. DKCIEpUMEHTAIbHO-CTATUCTUYECKOE 4 6
MOJIECIINPOBaHUE
Tewma 2.1. OCHOBHBIE OHATHS U ONPEACIICHUS 4
Tema 2.2. AITpOKCUMALINS SKCIIEPUMEHTAIbHBIX
JAHHBIX aJreOpandyecKUMU MOJIESIMHU.

Pazznen 3. MoaenupoBaHue Ha OCHOBE 4
TuddepeHIMaIbHbIX ypaBHEHUH 5
Tema 3.1.1TocTpoeHue Mmoaenein

Tewma 3.2. MeTob! HicclieIOBaHUS MOJIENIEH

Pasnen 4. MoenupoBaHue CIIY9aifHBIX COOBITHI 1 4 8
POIIECCOB




Pazgen 5. KomnsiorepHoe MoaenupoBaHue 6
Tema 5.1.0cHOBHBIE (QYHKIIMH KOMIBIOTEpA MIPH
MOJIEJTMPOBAaHUH CHCTEM.

Tema 5.2. Dtanbl KOMIBIOTEPHOTO MOIEIUPOBAHUS

Pasnen 6. UMuTanImOHHOE MOJIETTUPOBAHUE 10 16
Tema 6.1. CymHoCTb, OCHOBHBIE MOHSITHS U

OIpCACIICHUA

Tema 6.2. IIpoBenieHre MalIMHHBIX 3KCIIEPUMEHTOB 3

C MOJICIIBIO M AaHAJIM3 PE3YJIBTATOB MOJICIIUPOBAHUS
Tema 6.3. MogenupoBanre HHPOPMALMOHHBIX

IMPpOoNnEcCCOB U CUCTEM

BeinonHeHne KypcoBoii paboThl 17

Hroro B cemectpe: 34 34 17 23

Hroro 34 0 34 17 23

[IpakTnueckas

o0y4armuMucs

MOATOTOBKA  3aKJIOYAETCs B  HEMOCPEJICTBEHHOM  BBIMOJHEHUU
ONpeACNeHHBIX  TPYIOBBIX  (PYHKIMH,  CBSA3aHHBIX C  Oynymie

Ipo(heCCHOHATBHOMN NEeATeIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0OHIIC 4.
Tabnuna 4 — CopeprkaHue pa3iesoB U TeM JICKIIMOHHOTO IHKJIA

Howmep paznena

Hazpanue u COACPIKAHUC pa3ac/IOB U TEM JICKIITMOHHBIX 3aHATHH

1

Pazmen 1. OOmme mNpUHIMIBI W  METOAbl MaTEMaTUYECKOTO
MOJEIUPOBAHUS

Tema 1.1. MogenupoBaHue Kak METOJI HAYYHOT'O MO3HAHUS

Henu n 3anaun aucuuIuinHbL. MoaenupoBaHue Kak METO/l HAyYHOTO
no3Hanusi. OCHOBHBIC TIOHSTHS TEOPHUU MOJICTUPOBAHUS CHUCTEM.
Knaccudukanus BugoB monenupoBaHus. VaeHTudukanus, oreHkKa
CIIO)KHOCTM M OpraHU3allMM MOJCIMPYEMON CcucTeMbl. Mopeinb
uccienyeMoro o0ObeKTa, OTpakarolas B MaTeMaThueckoil ¢opme
BOKHEWIIIME €ro CBOWCTBA - 3aKOHBI, KOTOPBIM OH TOJAYMUHSIETCH,
CBA3M, MPHUCYIIME COCTAaBIAIOIMIMM €ro 4actsM, Hu T. .
Hcnons3oBanne  MOACNIUPOBAHUSA  TPH  HUCCIACAOBAHUU |
npoektupoBannu PO cucrem. Bpibop (wnm  pazpaboTka)
BBIYMCIIUTENILHOTO ~ alfOpUTMA ISl peain3allid  MOJEIH  Ha
KoMmmbloTepe. OnucaHue MaTeMaTU4eCKOW  MOJENH.  ITallbl
MaTeMaTU4eckoro wmojenupoBaHus. (OCHOBHBIE TOAXOIBI K
MIOCTPOCHUIO MAaTEMATUYECKUX MOIeNen

Tema 1.2. Maremaruueckass MoOJ€Nb KaK CpPEICTBO  JJiA
WCCTIEOBAHUS 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
Mojenu. OneHka 4yBCTBUTEIbHOCTH MOJAEIH (UyBCTBUTEIBHOCTD K




U3MEHEHUSAM BXOAHBIX MapaMeTpoB). Mcrnonb3oBaHHE MOJENIN Kak
CpeacTBa I HUCCIENOBAHHMA  MOJCIUPYEMOM  CHCTEMBI
(BeIUMCIINTENBHBIN 3KciepuMeHT). IIponienypa npuHATUS peLIeHUH
10 pe3yJibTaTaM MOAENUpoBanus. [Ipumepsl HCTIOIB30BaHUSA METOAA
MaTeMaTH4eCKOro MOJIEIIUPOBAHUS B IIPOEKTUPOBAHUH
Pazno3IEKTPOHHBIX MEIUKO-OMOIOINYECKUX 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. CraTuCTUYECKHE  OLIEHKH  MOJEJIEH:
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 IUIAHUPOBAHUS SKCIiepHMeHTa. 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 MOJIeIel, MOCTPOCHHBIX MO 3TUM IulaHaM. [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
MMOJTMHOMHAJIBHBIX MOJIEJIEM 10 COYETaHUSIM BEJIMYMH 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 mozeneil. Mojenu ¢ pacnpeaeaeHHbIMHY]
napamerpamu.  Juddepernuanpapie  ypaBHEHHST B YaCTHBIX
MPOU3BOJIHBIX. Mozen ¢ 4YacTHBIMHU TPOU3BOJHBIMH IE€PBOTO
nopsiaka. [Ipumep cuHTe3a MoAenn nepeHoca BEIeCTBa WM dHEPI Y|
B opranusMe. MoJienu ¢ YaCTHBIMU IIPOM3BOJHBIMU BTOPOTO MOPSAJIKA.
[Tpumep cunTesa moaenu auddy3un wim nporecca pacupocTpaHEeHuUs
TEIUIa B OpraHU3Me.




Tema 3.2. Metoasl UcCcIeOBAaHUA MOIEIEH

Meroabl aHATUTUYECKOTO PEIIEHHUs, UX HEIOCTATKA U OTPAaHUYCHUS B
3a/la4ax MOJICIIMPOBAHUS MEIMKO-OMOJIOTUYECKUX TIPOIECCOB M|
cucteM. YncIeHHbIE METO/Ibl UCCIIE0BAHUS MOJICNICH: METO I Dilsiepa-
Komu, momudunupoBanHbeii meton Oiepa, meton Pynre-Kyra.
VYceroiunBOCTh BbIUMCICHUN. Peanu3anus MeTonoB Ha KOMIBIOTEpE.
[Ipumepsl  ucCCleOBaHMS  paHEE CHUHTE3UPOBAHHBIX  MOJENEH
nepenoca u auddy3un. KauecTBeHHbIE METOIBI HUCCIIEIOBaHUS]
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 CIy4ailHbIX COOBITUH U MPOLIECCOB

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
cnydaiiHeiX uwmcen. llceBmocnydaitHple uyucna. MoaenupoBaHHKE)
CIIy4alHbIX 4YMCEI C 3aJaHHBIMM 3aKOHAMU pacHpeleCHHUs.
[Tpumepsr. CrydaiiHplii  Tporiecc Kak OOBEKT MOAETHPOBAHUS.
MapKoBCKHE ITPOLECCHl C HENPEPHIBHBIM BPEMEHEM M AMCKPETHBIMU
cocTossHUSAMHU. [IOTOK COOBITHH M €ro OCHOBHBIE XapaKTEPUCTUKU,
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 5.1.0cHOBHBIE (DYHKIMHU KOMIIBIOTEPA TPU MOJCITUPOBAHHUH
CHUCTEM.

KommploTepHoe MojenupoBaHHEe KaK OCHOBAa IMPEACTaBICHUS
3HaHuii B OBM (moctpoenus pasznuuHbix 0a3 3HaHwuif). CoznaHue
0aHKOB MOJIeJIei, METOJIOB U MPOTPAMMHBIX CHUCTEM, TTO3BOJISIOIIUX
colOuparb

HOBBIC MOJIENTU U3 Mojienelt 6anka. KoMmbproTepHOE MOIeTMpOBaHHE
W BBIYUCIIHTEIBHBIA JKCIEPUMEHT (TEepeXoj] OT HCCIeIOBaAHUS
TUHEHHBIX MaTeMaTHYeCKUX MOJENeH CHCTEM K HCCIeIOBAHUIO
CITO’KHBIX M HEJIMHEHHBIX MaTEMaTHUECKUX MOJIENIEH CHCTEM).

Tema 5.2. DTansl KOMIOBIOTEPHOTO MOICTUPOBAHUSI.

1. TloctanoBka 3amaun: GOPMYIUPOBKA 3a/1auH, OMPECICHUE TEITH
U TPUOPUTETOB MOJEIUPOBaHUS, cOOp HMH(OpPMAIMH O CHCTEME,
00BEKTE MOJACITUPOBAHUS, OINHUCAHWE JAHHBIX (MX CTPYKTYPHI,
JMara3oHa, UCTOYHUKA U T.10.).

2. IlpeamonenbHBI aHAIW3: aHadu3 CYUIECTBYIOIIMUX aHAJIOTOB W
MIOJICUCTEM, aHAIM3 TEXHUYECKHX CpeACTB MoxaenupoBaHus (OBM,
nepudepus), aHaIM3 NOPOrPaMMHOrO  oOecredeHus  (S3BIKH




MIPOrpaMMHUPOBAHMS, MaKEeThbI MIPUKJIaTHBIX porpamm,
WHCTPYMEHTAIILHBIC cpenpl), aHaJM3 MaTeMaTHU4eCKOro
obecrieueHus (MOAEIN, METO/IbI, AITOPUTMBI).

3. AHamu3 3azaun (Mozenu): pa3paboTKa CTPYKTYp [JaHHBIX,
pazpaboTka BXOJHBIX U BBIXOJIHBIX creuupukanuii, Gopm
MPECTABICHUS JaHHBIX, MMPOEKTUPOBAHHE CTPYKTYphl U COCTaBa
Mozenu (TTOAMOJIEICH ).

4. UccnenoBanue MOJEIHN:

BBHIOOpD METO/IOB HCCIIEIOBaHMS TMOAMOJENIEeH, BBIOOp, aJanTalius
WK pa3paboTKa aJropuTMOB, UX ICEBIOKOJOB, COOpKa MOJENH B
L[EJIOM U3 MOAMO/IeNeH, UAeHTU(UKALIUS MO, €CIIU B 3TOM €CTh
HEOOXO0AUMOCTh,  (OPMYJIMPOBKA  HCIOJIB3YEMBIX  KPUTEPUEB
a/IecKBaTHOCTH, YCTOMYMUBOCTH U YyBCTBUTEILHOCTH MOJICIH.

5. IlporpamMmupoBaHue (IIPOEKTHPOBAHHE MPOrpamMMmbl): BbIOOP
METOJla TECTHPOBAaHUS U TECTOB (KOHTPOJIBHBIX TMPUMEPOB);
KOAMPOBAaHUE HA SI3bIKE MPOTPAMMHUPOBAHMsS (HaNMCaHHE KOMAaH[);
KOMMEHTUPOBaHUE TPOTPaMMBbI.

6. TectmpoBanme W OTJIQAKA: CHHTAKCHYECKas  OTJIAJKa;
CeMaHTHYeCKash oOTianka (OTiaaka JIOTHYECKOW CTPYKTYpHI);
TECTOBBIE  pacyeTbl, aHaJIW3  Pe3ylbTaTOB  TECTHPOBAHUS;
ONTHMHU3AIHS POTPAMMEI.

7. OreHka MOAENUPOBAHHUA: OILIEHKA CPEJCTB MOJEIUPOBAHMUS,
OLIEHKA aJIeKBaTHOCTH MOJEIHPOBAHUS; OI[CHKA YyBCTBUTEIBHOCTH
MOJIETIH; OLIEHKA YCTONYMBOCTU MOJICIIH.

8. JlokyMeHTHpoOBaHHE: OMNHCAaHUE 3a7aud, IIeJIeH; ONUCaHue
MOJIETIH, METOJa, QJIrOpUTMa; OMHUCAHHE CpeIbl peanu3alui;
ONMCAaHUE BO3MOKHOCTENM W OTPAHUYECHUM; ONMWCAHUE BXOAHBIX H
BBIXOAHBIX (popmaroB, crneuudukammii; onucaHue TECTHUPOBAHUS;
CO3JIaHME WHCTPYKIIUHN JJIS TTOJTb30BaTESI.

9. CompoBoxJeHHe: aHaIU3 MPUMEHEHUs, MEePUOJAUYHOCTU
WCTIOJIb30BaHUS, KOJIMYECTBA IOJIb30BATEINCH, THIIA WCIOIH30BAHUS
(IuanoroBbli, aBTOHOMHBI U Jp.), aHAIU3 OTKAa30B BO BpeMs
WCTIOJB30BAHUSI MOJIENH; OOCITY)KMBaHHE MOJEIH, aJTrOpHUTMa,
MpOrpaMMbl M WX OKCIUTyaTallus;, paclIMpeHHue BO3MOKHOCTEH:
BKJTFOUEHHUE HOBBIX (DYHKIIMH WIIH U3MEHEHUE PEKUMOB
MOJIETTUPOBAHUS, B TOM YHUCJIE U MOJ MOAU(PHUIMPOBAHHYIO CPEIY;
HaXOXXJICHUEe, MCIIPABIICHHE CKPBITHIX OIIMOOK B MPOTpaMMe, eCld
TaKOBbIE HAWyTCS.

10.Ucnonp3oBanue 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 MOJIENH;
AKTUBHOCTSIMH, allllapaToM COOBITUH, TpaH3aKTaMH, arperaTaMu H
nporeccamu. O1ieHKa aJeKBaTHOCTU UMHUTAILIMOHHON MOJIENN




Tema 6.2. IlpoBeneHue MAaIIMHHBIX KCIIEPUMEHTOB C MOJENBIO U
aHaAJIN3 PE3YJIbTATOB MOJICITUPOBAHUS

HpOBeIIeHI/Ie MalllMHHBIX JKCIICPUMCHTOB C MOJCJIBIO KW aHAJIU3

pe3yiabTaToB  MojenupoBaHus.  CHenuaiu3upoBaHHBIE  A3BIKY

HUMHUTAlIMOHHOI'O MOACIIUPOBaHUA. HpI/IMepBI IMOCTPOCHUA 4|
HCCICOOBAHUA HMHUTAIIMOHHBIX MOI[CJ'ICfI B Me,I[I/IKO'6I/IOJ'IOl"I/ILIeCKI/IX

HCCICOOBAHUAX

Tewma 6.3. MoaenupoBanre HHOOPMAITMOHHBIX MTPOIIECCOB U CUCTEM

(cTpykTYypHOE)
IPOLIECCOB "

CDYHKLII/IOHaJILHOC MOACIINPOBAHUC

MH(POPMALIMOHHBIX cucreM.  IIpoueccHoe

MoOJeIUpoBaHrue. MoJeaupoBaHUe IOTOKOB JaHHBIX. OOBEKTHO-
OPUEHTUPOBAHHOE

MOZACIIMPOBAHHUC. MOILCJII/IpOBaHI/Ie

MPOTPaMMHBIX CHCTEM C KOMITO3UTHOU apxuTekTypoii (SOA).

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

Ne
Ne TeMbl IpakTHUECKUX @ . | TpynoemkocTs, | pa3zaena
i B— OpMBbI IPAKTUYECKUX 3aHATUI (aac) S
JIMHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 nux Ne
Ne HaumenoBanue nabopaTopHbIX paboT TPyAOEMKOCTE, | NIPAKTHIECKOH | - pasiena
/1 (gac) NOATOTOBKH, UCIIUII
(gac) JIMHBI
Cemectp 7
1 | MonenupoBaHue NPOXOXKIEHUS 8 4 1,2
MOCJIEI0BATEIBHOCTH MPSIMOYTOJIBHBIX
UMITYJIBCOB Uepe3 KoueOaTeIbHbIH KOHTYP
2 | MonenupoBanue GyHKIUN 8 4 4
pacrpeneneHus ¥ IIOTHOCTEN
BEPOSITHOCTH 3HAYECHUH CIIy4alHBIX
CHUTHAJIOB
3 | MoaenupoBaHHe MPOX0XKICHUS 8 4 5
aMIUTUTYAHO-MOAYJINPOBAHHOI'O CUTHAJIA
yepe3 KoJieOaTebHbI KOHTYP
4 | MogaenupoBaHue IPOXO0XKIAEHUS YaCTOTHO- 8 4 6
MOJyJMPOBAHHOI'O CUTHAJIA Yepe3




KoJIeOaTeIbHBIN KOHTYP

Texymuii KOHTPOJIb

Bcero: 34 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOM pabOTHI

Lenp kypcoBoil paboThl: 3aKpenuTh y CTYJIEHTOB TEOPETUYECKHE 3HAHHUS U Pa3BUTh
HABBIKK MOJISITUPOBAHMSI PA3JTUYHBIX 00BEKTOB U MPOIIECCOB PATUOITECKTPOHHBIX CUCTEM.

YacoB nMpakTHYEeCKOM MOArOoTOBKH: 17

[IpumepHbIe TeMBI 3a1aHUil HA KypCOBYIO paboTy npuBeaeHs! B pazaene 10 PII/L.

4.6. CamocrosTenbHas padoTa 00yJaronIuXxcs
Bunbl camocrositenbHON paboThI U €€ TPYJA0EMKOCTh ITPUBEICHBI B TabuLe 7.

Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh

qac qac
1 2 3
M3ydeHne TeopeTHIecKoro MaTepruaa 10 10

nucuuraHbl (TO)

KypcoBoe npoextuposanue (KI1, KP) 8 8

Pacuerno-rpadpuueckue 3ananus (PI'3)

Beinonnenue pedepara (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Homamnee 3amganne (/13)

KontposbHble paboThl 3a04HHKOB (KP3)

IToaroroBka K mMpoMeXyTOYHOU
atrecrauuu (ITA)

Bcero: 23 23

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKHE MaTepHalbl Il CaMOCTOSITEIbHON padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEUATHBIX U YTEKTPOHHBIX YIEOHBIX U3TaHUI
[TepeueHs IeYaTHBIX U 3JICKTPOHHBIX YICOHBIX W3/IaHUH TIpHUBEIeH B TabuIe 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

Mudp/ bubnuorpaduueckas ccplika Komuectso
URL anpec 9K3EMIUIIPOB B
Oubmorexe
(KpoMme SIIeKTPOHHBIX
AK3EMILISIPOB)
519.87(075)-I1 12 [TaBnoBckuii FO.H. UMutanmonnoe 18
MOJICIMPOBaHUE: yueOHOe mocooue.
/ YO .H. I1aBnosckwuii, H.B. Benorenos,
0.U. bponckuii. — M.: Akaagemus,




2008.

004.94(075)-C 86

Crporanes B.I1. UmuTtanmonnoe
MOJIeJIMpOBaHue: yueOHoe mocodue.

/ B.IL. Ctporanes, U.0. TonkaueBa. —
M.: U3n-Bo MI'TY um. H.D. baymana,
2008.

004.94-C 40

Cupora A.A. KomnbrotepHoe
MO/JICIIMPOBAHUE U OLIEHKA
3(PEKTUBHOCTHU CIIOKHBIX CHCTEM:
VYyebHoe nmocobue. / A.A. Cupora. —
M.: Texnocdepa, 2006

10

004.94(075)-C 53

CogetosB b. f. MoxnenupoBanue
CUCTEM: YUeOHUK JUISI CTY/]l. BY30B,
00y4. 1Mo crenuaIbHOCTH
"UndopMaTrKa 1 BEIYUCTUTETbHAS
texauka" u "MupopmanmoHHbie
cuctemsl" / b. 5. Coseros, C. A.
SkoBineB. - 5-€ u3.,cTepeoTuil. - M.:
Bricr. mik., 2007.

40

004.41-C 17

Camapckuit A.A. MaTtemaTuyeckoe
moaenupoBanue. Uaen. Metoasl.
[pumepsr. / A.A. Camapckui,

A.Il. MuxainoB. — 2-e u3J., ucmup. —
M.: ®usmataur, 2005.

20

681.324-K 21

Kapamaiikun A.C. MoaenupoBanue
nporeccoB U cucteM. Mcnonb3oBaHue
IIPOrpaMMHOT0 0OecreueHus
[DneKTpOHHBIH pecypc]: TeKCT
nekuuit. / A.C. Kapamaiikun; C.-
[Terep6. roc. yH-T a3pOKOCM.
npubopoctpoeHus. — JIOKyMeHT
BKJTIOUAeT B cebst 1 aitin, pazmep:
(296 K6). — CI16.: PO I'YAII, 2005

621.391.2-I1 31

[Temwenns M. MonenupoBanue
curHaioB u cucrteM. / M. [lemens. —
M.: Mup, 1981.

30

004.415.2(075)-T 19

Tapacuk B.I1. Maremarnueckoe
MOJIEIINPOBAHNE TEXHUYECKUX CUCTEM:
VYuebnuk. / B.I1. Tapacuk. — 2-e u3sn.,
uctp. u pon. — Musnck: Jluzaiin [1PO,
2004.

20

519.85681.518.54681.32-T 46

TuxonoB A.H. Maremaruueckue
3a/1a4¥ KOMITHIOTEPHOU TOMOTpadum.
/ A.H. Tuxonos, B.f1. Apcenun,

A.A. Tumonos. — M.: Hayka. I'n. pen.
¢wu3.-mar. nut., 1987

004.94

Meroas! 1 aNTrOpUTMBI
KOMITBIOTEPHOTO MOJICTUPOBAHUS
CIIyYaHBIX MPOLECCOB [ DIEKTPOHHBIN
pecypc]: MeToIMYECKUE yKa3aHUs K
BBITIOJTHEHUIO J1a00OpaTOPHBIX padoT.

/ C.-Tletep0. roc. yH-T a3POKOCM.




MPUOOPOCTPOCHUS; COCT.

B.C. [1aBnoB. — JIoKyMEHT BKJIIOYaeT B
ce0s 1 daitn. — CI16.: TOY BIIO
«CIIoI'YAII», 2010

681.3.06-M 74 MopenupoBaHue MPOIIECCOB U CUCTEM
[D5eKTpOHHBII pecypc]: nporpamma,
METOAMYECKUE YKA3aHUsI U
KoHTpoJbHOE 3aaanue. / C.-Ilerep0.
rOC. YH-T a9POKOCM.
puOOPOCTPOCHHUS; COCT.

A.C. Kapmaiikus. — JIokyMeHT
BKJIFOUaeT B cebst 1 aiin, pasmep:
(156 K6). — CII6.: TOY BIIO
«CII6I'Y ATl»

7. IlepedeHs 371€KTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIHMILIMHEI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»

URL aapec HaumenoBanue

http://www.gost.ru bubmmoreka crannapros [OCT

http://www.fips.ru bubmmoreka n300peTeHmii, IaTeHTOB, TOBAPHBIX 3HAKOB PD

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTICUeHHs TTpecTaBicH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPEICTaBICH B TabmuIel 2.

Tabmuna 12 — CoctaB MaTepualibHO-TEXHUYECKOH 0a3bl




Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 | CnenuanusupoBanHas jaboparopust «KoMIbIOTEpHBIN KI1acc 14-33

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTallun

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

DK3aMeH

Cnucok BOMpOCOB K IK3aMEHY;
DK3aMeHalMOHHbIE OUIIETHI;
3amauu;

Tectnl.

Boinonnenue kypcoBoit paboThI DKcrepTHas OLIEHKAa Ha OCHOBE TPeOOBaHUU K

COJIEP’KaHUIO KypCOBOit paboTsI 1o
JIMCLUTLIINHE.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeAeHa B Tabauie 14. B TeyeHune cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,HYHLHO'pefITHHFOBOfI CHCTCMbI yHI/IBepCI/ITeTa, mpaBujia

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM

I'VAIL

Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMUPOBAHHOCTH KOMIETEHINN

Or1eHKa KOMITETEHITUH

5-0ayutbHas mIKana

XapaxrepucTuka chopMUPOBAHHBIX KOMIIETEHINI

«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 BJIAJICET CUCTEMOM CIIelIMaTN3UPOBAHHBIX TTOHATHUH.

«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 MPAKTHYECKOH JEATEIBHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOU CIIeMAaTN3NPOBAHHBIX TTOHSITHH.

«yZI0BJIETBOPUTEIIHLHOY
«BAYTEHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[I0 CYILIECTBY M3JIaracT €ro, ONMpascCh Ha 3HAHUSA TOJBKO OCHOBHOH
JIUTEPaTypHl,

— JIONyCKaeT HECYIECTBEHHbIE OIINOKN U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJHEHUS B IMPAKTUYECKOM IIPUMEHEHUHU 3HAHWUU
HallpaBJICHUs;




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— cJ1abo apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYIUPOBAHUU BBIBOJOB U 0000ILIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHITHA.

HCYIOBJICTBOPUTEIILHO
«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAUUTENBHOH YacTH IMPOrpaMMHOIO
MarepHana;

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

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS,

— He (HOPMYIHPYET BHIBOJAOB M 0000IICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

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

Ko
Ne i/m [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa A
WHJUKAaTOpa
1. OCHOBHBIE CBEACHUS O MATEMATUUECKUX MOJEISIX U MOJICTTUPOBAHUH. 11IK-3.3.1
2. OCHOBHBIE 3Tarbl pa3paboTKH MAaTEMATHYECKUX MOJIENIEH. IIK-3.3.1
3. [IpoBenenue uccnenoBaHnii Ha MOJEIN U UHTEPIPETALMSA TOTYUYECHHBIX T1K-6.3.1
pe3yJIbTaToB.
4, ®DakTOpHBIN aHAIM3 HA MOJICJIH U €ro IpuMeHeHue B 3apaBooxpanennn. | [1K-6.Y.1
5. Hcropust IpOHUKHOBEHUSI MaTEMAaTUYECKOTO MOJIETIUPOBAHNUS B TIK-6.V.1
ME/IMIMHY 1 3HAaYCHUEe MaTEeMaTHUECKUX MOJICNIEHl ISk MEAUIIMHBI.
6. [lepeunicinuTe OCHOBHBIE ATAITBl MOICITHPOBAHUSI. I1K-6.3.1
JaiiTe moHsATHE MaTEMaTUYECKON MOIeNTn 00BEKTa U ITK-6.3.1
7. MOJEJIUPOBAHUS.
Kakwue Turel MareMaTu4eckux u pusndeckux mozeneit el 3Haere? | [1K-6.V.1
8.
OxapakTepu3yiTe poiib alrOPUTMUYECKUX TporieccoB B mpomecce | [TK-6.Y.1
9.
KakoBbl penMy1iecTBa KOMIBIOTEPHOI'O MOJIETUPOBAHUS? I1K-6.3.1
10.
11. [lepeuncnure OCHOBHBIE ATalbl MaTeMaTHueckoro moaenupoanus | [1K-6.3.1
12. [Tepeuncnure OCHOBHBIE ATalbl KOMITbIOTepHOTO MoaenupoBanust | [1K-6.3.1
13. JlaliTe mOHATHE MaTEMaTHYECKON MOIeNIn 00BbEKTa 1 I1K-6.3.1
MojaenupoBanus. Kakue TUIIBI MaTeMaTHYECKUX M (PU3HUECKIX
MoJielield Bbl 3HaeTe?
14. OxapakTepu3yiTe poiib alrOpUTMHUECKUX TporieccoB B mporecce | [1K-6.B.1
MOJICJIUPOBAHUS
15. OCHOBHBIE XapaKTEPUCTUKH BPEMEHHBIX PSJIOB, X aHAJIN3. IK-6.V.1
16. Mojenu BpeMeHHBIX psA0B. BpeMeHHbIe psibl TTOKa3aTeael 310pOBbSL. TIK-6.V.1
17. JlekoMITO3HITHSI 1 KOMITO3HUITHSI BPEMEHHBIX PSIOB. TIK-6.V.1




18. OreHKa pe3ynbTaToB MOAETHUPOBAHIS BPEMEHHBIX PS/IOB. T1IK-6.V.1

19. Kakumu cBoiicTBaMM XapaKTEpPU3yeTCsl aITOPUTMHUYECKUM [1K-6.3.1
npoiiecc?

20. Uto Takoe jJoruueckas MOJIeNb U IJI PEUICHUS KaKUX 3a/1ad OHa I1K-6.3.1
npumensiercs’?

21. Uro noHnMaeTcst o aji)aBUTOM JIOTUIECKOTO MOACTHUPOBAHUSA? [K-6.Y.1
Kaxkue tumbl anaBuTOB BbI 3HAETE?

22. Kaxkue pa3HOBHUIHOCTH aJITOPUTMOB CUHXPOHHOTO MozenupoBanus | [1K-6.VY.1
BbI 3HaeTe? B ueM ux paznuune?

23. HazoBuTe 10CTOMHCTBA M HEIOCTATKH aCUHXPOHHBIX anroputmMoB | [1K-6.3.1
JBOMYHOTO MOJIEJINPOBAHMUS.

24. Korpa nenecoobpa3Ho UCIONb30BaHUE MOJICIMPOBAHUS C I1K-6.3.1
MOMOII[bI0 MHOTO3HAYHBIX an(aBUTOB?

25. Jluneitnpie 1 HETUHEHHBIC MOCIIA HHTETPATHFHOTO MTOKAa3aTesl. TIK-6.V.1

26. BriBenute u 00BsICHUTE CTPYKTYPY AU PEepeHITHATBHBIX I1K-6.3.1
YPaBHEHUN OTHOCUTEIBHO BEKTOPHOT'O M CKAJSIPHOIO IMOTEHLMAaa
JUIs pelieHus 3aaa4d Moaenrposanus BY nosiel paznuyHoro tuna

27. UyBCTBUTENBHOCTh UHTETPAIbHBIX MIOKA3aTENEHN U €€ CBA3b CO I1K-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 KaaccupuKauio 3a1a4 NapaMeTpuIecKoi I1K-6.3.1
ONTUMM3AIHH.

32. UTo noHMMAaeTCs MO CXEMOTEXHUYECKUM MOAECIHUPOBaHUEM? I1K-6.3.1

33. COBOKYITHOCTb KaKUX ypaBHEHU 00pazyeT MaTeMaTHYECKYIO I1K-6.3.1
MoJeNb 00beKTa?

34. OIIeHKN TOYHOCTH TTPOTHO3UPOBAHHUS. T1K-6.3.1

35. Kakue cnioco0b! CTPYKTYPHOTO MOJIEIMPOBAHUS BBl 3HaeTe? I1K-6.3.1
[TpuBennTe UX CPaBHUTEIBHYIO XapaKTEPUCTHUKY.

36. Kakue Tunsl 3a1au penatrorcs npu cTpykrypaom Monenuposanuu? | [1K-6.3.1
IIpuBenuTe npumepsl

37. N3n0xuTe CYMHOCTD (DYHKIIMOHATIBHOTO MOJCITUPOBAHUS U ITK-6.B.1
MEPEYUCIUTE OCHOBHBIE JOMYIIECHUS MTPH PYHKIIMOHAIBHOM
MOJIEJTUPOBAHUH.

38. Kommnnexkcnas moaenn, ee BO3MOXKHOCTH M 33J1a4M UCCIICIOBAHHUS. I1K-6.B.1
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Bomnpocs! (3agaun) muis 3adera / nug . 3auera npeacrasieHsl B Tadnuue 16.
Ta6mmia 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1a4) 1yist 3adeta / nudd. 3auera

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

[lepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM J1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOTHI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBINIOIHEHUS

Ne n/mn .
KypCOBOI1 pabOThI
1 MonenupoBanue METo0B ((OPMUPOBAHUS CUTHAJIOB TIPH IIepeiaue
HENPEPBIBHBIX COOOIICHHIA
2 MopenupoBaHue METOI0B UMITYJILCHOM MOJYJISILIUU B CUCTEMAX C
BPEMEHHBIM PA3JEICHUEM KaHAJIOB
3 MopenupoBaHue METOI0B YIUIOTHEHHSI, OCHOBAHHBIX HA UCIIOIb30BAHUU
TICEBAOCITYYalHbIX MOYJIMPYIOIINX KOJOB
4 MopenupoBanue CBY-ycTpoiicTs
S) MopenupoBaHre yCWIIMTEINS MOITHOCTH 3BYKOBOM 4aCTOTBI
6 MopennpoBaHue CUCTEMBI C YACTOTHBIM pa3JIeJICHUEM KaHAJIOB
Bompocsl 1711 mpoBeneHHsT NPOMEXYTOYHOM aTrTecTal B BHUJIE TECTUPOBAHUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne n/nt IIpumepHBIii IepeueHb BOIPOCOB ISl TECTOB Koz
MHMKATOpa
1. OcCHOBHBIE CBEICHHS O MATEMAaTUYECKUX MOJEIIAX U I1K-3.3.1
MOJIEJTUPOBAHUH.
2. OcHOBHBIE Tanbl pa3padOTKH MaTEMAaTHYECKUX MOJIETIEH. IK-3.3.1
3. [TpoBeneHue ncciaenoBaHui Ha MOAEIN U UHTEPIpETaIUs I1K-6.3.1
NIOJIyYEHHBIX PE3YyJIbTATOB.
4. @DakTOPHBIN aHATIN3 HA MOJENIH U €r0 IPUMEHEHHE B I1K-6.V.1
3/1paBOOXPAaHEHUM.
5. Hctopus npOHUKHOBEHUSI MATEMAaTUYECKOTO MOJETUPOBAHHUS B ITK-6.VY.1
MEAMLMHY ¥ 3HAY€HUE MAaTEMAaTUYECKUX MOJEIIEN Il MEIULIUHBI.
6. ITepeuncnure OCHOBHBIE 3TANlbl MOJAETUPOBAHUS. I1K-6.3.1
JaiiTe moHsATHE MaTEMaTUIECKON MOIeTTH 00BEKTa U ITK-6.3.1
7. MOJIEJIMPOBAHUSI.
Kakwue Tumel MareMaTH4eckux U GU3NYECKUX MOelieil Bbl 3HaeTe? I1K-6.VY.1
8.
OxapakTepu3yiTe poib AITOPUTMUYECKUX MPOIIECCOB B IIPOLIECCE I1K-6.VY.1
9.
KaxoBbI ipenMy1ecTBa KOMIBIOTEPHOIO MOJIETUPOBAHUS? I1K-6.3.1
10.
11. IlepeuncnuTe OCHOBHBIE ATAllbl MATEMATHYECKOT'O MOJICIUPOBAHUS I1K-6.3.1
12. IlepeuncnruTe OCHOBHBIE 3TAllbl KOMITBIOTEPHOTO MOJICIIMPOBAHUS I1K-6.3.1




13. JlaliTe moHATHE MaTeMaTHYECKON MOACIH 00BbEKTa U [1K-6.3.1
MoaenupoBaHus. Kakue THIIbI MaTeMaTHYeCKUX U (PU3NIECKUX
MOJIeJIEH BRI 3HaeTe?

14, OxapakTepu3yiTe poib AITOPUTMHUYECKUX MPOIECCOB B MPOIIECCE I1K-6.B.1
MOJIEJTMPOBAHUS

15. OcHOBHBIE XapaKTEPUCTUKHU BPEMEHHBIX PAJIOB, UX aHAJIU3. I1K-6.V.1

16. Mogenu BpeMEeHHBIX psiioB. BpeMeHHbIE psiibl TOKa3aTesen I1K-6.V.1
3JI0POBBS.

17. JIeKOMITO3UIIMS U KOMIIO3ULIHSL BPEMEHHBIX PSAI0B. I1K-6.V.1

18. OneHka pe3yabTaToOB MOAEIMPOBAHUS BPEMEHHBIX PSZIOB. I1K-6.VY.1

19. Kakumu cBolicTBaMu xapakrepusyercs anroputmudeckuii npouecc? | [1K-6.3.1

20. Uto Takoe Joruyeckast MoJIeb U I PEHICHUS KaKuX 3a7a4 OHa I1K-6.3.1
NpUMEHsIeTCS?

21. Uro moHnMaeTcst Mo aji)aBUTOM JIOTUIECKOTO MOACTUPOBAHUSA? I1K-6.V.1
Kakue Tunsl andaBuToB Bbl 3HaeTe?

22. Kakue pa3HOBUAHOCTHU aJlrOPUTMOB CHHXPOHHOTI'O MOJICTUPOBAHMSI I1K-6.VY.1
BbI 3HaeTe? B ueM ux paznuuue?

23. HazoBure nocTOMHCTBA U HENOCTATKU ACUHXPOHHBIX aJIFTOPUTMOB [1K-6.3.1
JBOMYHOTO MOJEJINPOBAHMUS.

24, Korna nenecoobpa3no ncrnosib3oBanue MoaearpoBanus ¢ nomoipio | [1K-6.3.1
MHOTO3HAYHbBIX alipaBUTOB?

25. JIvnHeHbIe U HETMHEWHBIE MOJIENI HHTETPATBHOTO TTOKA3aTEes. [IK-6.VY.1

26. BriBenute u 00BsicHUTE CTPYKTYpY MU depeHnranbabix ypasaenunii | [1K-6.3.1
OTHOCHUTEJIBHO BEKTOPHOT'O U CKAJISIPHOIO NOTEHIMAA JUIs PELLIECHUS
3a1a4 MoaenupoBanus BY nosel pa3nuyHoro tumna

27. UyBCTBUTENBHOCTh HHTETPAJIBHBIX TIOKA3aTEIIEH U €€ CBA3b CO I1K-6.3.1
CJI0KHOCTBIO MOJIETIH.

28. Yro Takoe neneBast GyHKIHUS? I1K-6.3.1

29. [IpuBenuTe MpUMEPHI IIETEBBIX (DYHKITHIA. ITK-6.3.1

30. Uto noHMMaeTcs Mo1 MapamMeTPUIECKO ONTUMHU3AIUEH? ITK-6.3.1

31. [IpuBenuTe Knaccudukauio 3a1a9 mapaMeTpUICCKOM ITK-6.3.1
ONTUMH3ALMH.

32. YTo noHMMAaETCs MoJ CXEMOTEXHUYECKUM MOJEINPOBAHUEM? I1K-6.3.1

33. CoOBOKYITHOCTh KaKUX ypaBHEHUH 00pazyeT MaTeMaTHYECKYIO I1K-6.3.1
MoJieTIb 00beKTa?

34. OneHKH TOYHOCTH TPOrHO3UPOBAHUS. I1K-6.3.1

35. Kakwue crioco0sl CTpYKTYpHOTO MOJEIUPOBAHMSI Bbl 3HAETE? I1K-6.3.1
[IpuBeanTe X CPaBHUTENBHYIO XapaKTEPUCTHKY.

36. Kaxue Tunel 3a7a4 pemarores npu CTpPYKTYPHOM MOJEITUPOBAHUU? I1K-6.3.1
IIpuBenure npumMepsl

37. Wznoxure cynHocTh GYHKIMOHATEHOTO MOAEIUPOBAHUS U I1K-6.B.1
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MEPEYUCIINTE OCHOBHBIE JOMYILIEHUS TPU (PYHKIHOHATIBHOM
MOJIEJTUPOBAHUH.

38.

KommnekcHas MOACIb, €€ BOBMOKHOCTH U 3aa4H UCCIICAOBAHMUA.

I1K-6.B.1

I[OIIOJIHI/ITCJILHBIC THUIIBI BOIIPOCOB HA KAXK/IYIO U3 KOMIIeTeHIInii

Crioco0eH OCyIIECTBIATh MPOSKTUPOBAHUE KOHCTPYKITHIMA
3JIEKTPOHHBIX CPEACTB ¢ MpuMeHeHneM coBpeMeHHbIX CAIIP u
MAaKEeTOB MPUKJIAIHBIX POTrpaMM

I1K-3

1-i  Tuno
BOITPOCOB

[TpounTaiite TEKCT, BEIOEPUTE MPABHIBHBINA OTBET U 3aIUIIUTE
apryMeHThI, 000CHOBBIBAOIIIE BEIOOP OTBETA

Kakoi naker npukiIagHbIX IPOrpaMm IMO3BOJISIET IPOU3BOINUTH
ABTOMATHU3UPOBAHHOC ITPOCKTUPOBAHUE IICHATHBIX HJ'IaT?

1. MathLab;

2. Cadence OrCAD;

3. Micro-Cap;

4. AutoCAD.

2-0  THI
BOIIPOCOB

[TpounTaiite TEKCT, BBIOEpPUTE IPABUIIbHBIE BAPUAHTHI OTBETA U
3alUIINTE apTyMEHThI, 000CHOBBIBAIOINE BBIOOP OTBETOB

KaKI/Ie nu3 Hepe‘II/ICJIeHHI)IX ITIAKCTOB HpI/IKJIaIIHI)IX HpOFpaMM
IMMO3BOJIAIOT IIPOU3BOJANUTL ABTOMATU3UPOBAHHOC IIPOCKTUPOBAHUC
[MeYaTHBIX I1aT?

1. AutoCAD;

2. Cadence OrCAD;

3. PCAD;

4. Protel.

3-i  TuUn
BOTIPOCOB

[IpounTaiiTe TEKCT M yCTAaHOBHUTE COOTBETCTBHE. K Ka)101i O3UIIHH,
JTaHHOM B JICBOM CTOJIOIE, TIO0EPUTE COOTBETCTBYIOIIYIO TIO3UIIHIO
B IIPaBOM CTOJIO1E

1. PaguosnekTponHsbli mKkad;  Hecylas KOHCTPYKIMH 3-TO
YPOBHS

2. PannosneKTpOHHBINA KapKac;, Hecyllas KOHCTPYKIUH 2-T0
YPOBHS

3. PanosnekTpoHHbIM MOy b; HeCylasi KOHCTPYKIHMH 1-T0o
YPOBHS

4. PannosnexTpoHHas siueiika; Hecylias KoHCTpyKiuu 0-ro
YPOBHs

4-i1  THN
BOITPOCOB

[TpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATENBHOCTD.
3anummuTe COOTBETCTBYIOLIYIO MIOCIEJ0BATEIBHOCTE OYKB ClIeBa
HanpaBo

VYKaXuTe nocaea0BaTesIbHOCTh ONEPALMI PU CO3JaHNUN NTEYaTHOU
wiatel B cucreme Cadence OrCAD:

a. Co3gaHre KOHTypa MeYaTHOM IIIaThl;

0. JloGaBieHre MOHTaKHBIX OTBEPCTHUH;

B. Pa3zMeleHre KOMIIOHEHTOB;

r. Mapmpyrusanus nenen.

5-i  Tun
BOIIPOCOB

[TpounTaiiTe TEKCT U 3aIUILNTE Pa3BEPHYTHIII 000CHOBAHHBIN OTBET

OnuiuTe MaTeMaTHYECKYIO PACUETHYIO MOJIETb B BUJIE
9KBUBAJICHTHOM JICKTPUYECKOM 1eNH (TOMOJIOTHYECKAst MOJICIb).




CriocoOeH BBITIOJHATE MAaTEMaTUIECKOE MOACIINPOBAHUC 00BEKTOB U
mponecCoB 10 TUIIOBBIM METOJJUKAM, B TOM YHUCJIC C
HCITIO0JIB30OBAHUEM CTAHAAPTHBIX MMAKCTOB IMPUKIIAJHBIX ITPOrpaMm

I1K-6

1-%i  Tuno
BOIIPOCOB

[TpounTaiite TEKCT, BEIOEPUTE NMPABUIBHBINA OTBET U 3aIHILIUTE
apryMeHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETA

YTo HEe OTHOCUTCS K 0Oa30BBIM JIEMEHTAM MaTEeMAaTHUYECKON MOCIN?
1. Pe3uctopsr;

2. Konnencaropsl;

3. UHAyKTUBHOCTH;

4. TpaH3UCTOPBI.

2-0  THIO
BOIIPOCOB

[TpounTaiite TEKCT, BBIOEpPUTE IPABUIIbHBIE BAPUAHTHI OTBETA U
3alUIINTE apTyMEHThI, 000CHOBBIBAIOILNE BBIOOP OTBETOB

Kakue mapameTpsl XapaKTepu3yIOT CTCIICHb HAKJIOHA BBIXOHBIX
CTaTUYECKHUX XapaKTEPUCTUK TPAH3UCTOPOB?

a). Hanpspxenne Dpiu;

0). EMKOCTh KOJUJIEKTOPHOT'O TIEPEX0/1a;

B). Koaunment moaynsiimu JUIMHBI KaHAIIA;

r). Ctatnyeckuii k03 PuumenT nepegaun Toka.

3-i  TuUn
BOTIPOCOB

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Kax 1011 MO3ULINH,
JTAHHOU B JIEBOM CTOJIOIIE, OA0EPUTE COOTBETCTBYIOIIYIO TTO3HUIIHIO
B IIPaBOM CTOJIO1E

1. D-cxema; IMHAMHYecKas CUCTEMA

2. F-cxema; KOHEYHBIE aBTOMATHI

3. P-cxema; BEPOSITHOCTHBIC aBTOMATBI
4. Q-cxema. MpOIIecC OOCTYKHUBAHUS

4-i1  THn
BOITPOCOB

[TpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTD.
3anuIuTe COOTBETCTBYIOLIYIO TIOCIEJ0BATEIBHOCTE OYKB ClIeBa
HanpaBo

YKaxuTe m0oCIeJ0BaTEIbHOCTh MUKTOTPaMM B HW)KHEH YacTH OKHA
3ajlaHus TapaMeTpoB MojenupoBanus cuctemsl Micro-Cap:

a. Macmrab o ocu X (JIMHEHHBIN WK JIOTapuPMUYECKHIT);

6. Macmrab no ocu X (JIMHEHHbIH WK JorapupMUUECKHiT);

B. LIBeT BBIBOAMMOTO rpaduka;

r. Heo6xoauMocTh co3ianust TabIUIIbL.

5-i  Tun
BOIIPOCOB

[TpounTaiiTe TEKCT U 3aIUILUTE Pa3BEPHYTHII 000OCHOBAHHBIN OTBET

Omnumure mpouecc Co3aaHusd HpPIHHI/IHHaJII)HOﬁ CXEMBI B CUCTEME

Micro-Cap

IIpumeyanue:

Cucrema orieHUBaHHUSA — 1 Tvn) 3agaHne KOMBMHMPOBaHHOIO TWMa ¢ BbIGOPOM OAHOMO BEPHOro
OoTBETa M3 YeTbipex MpPennoXeHHbIX U  O0DOCHOBaHMEM BblbOpa CUMTAETCA  BEPHbIM,
€CInu NpaBuUibHO YyKasaHa uudpa W NpuBedeHbl KOHKPETHbIE apryMeHTbl, MCMofb3yemble Mnpu
BblbOpe oTBeTa. [lonHoe coBnageHve C BepHbIM OTBETOM oueHuBaeTcs 1 6anmnom, HeBepHbIN
OTBET unu ero otcytcTeue — 0 Gannos.

2 tun) 3ajaHue KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIbKMX BapUaHTOB OTBETA W3
NPEUIOKEHHBIX U Pa3BepHYTHIM OOOCHOBaHMEM BHIOOpA CUMTAETCS BEPHBIM, €CIU
MPAaBWJIBHO yKa3aHbl HU(PHI U MPUBEACHBI KOHKPETHBIE apTryMEHThI, HCIIOIb3yEeMbIE MTPU
BbIOOpE 0TBeTOB. [loMHOE CoBMaieHNe ¢ BEpHBIM OTBETOM OLIGHHMBaeTcs 1 OamioM, ecinu
JOTYIIEHBI OMMTUOKHA WM OTBET OTCYTCTBYET — 0 Gasios.

3 TI/IH) 3a,Z[aHI/IC 3aKPBITOTO THUIIA Ha YCTAHOBJICHUC COOTBCTCTBUA CUUTACTCA BCPHBLIM,
€CIIM  yCTAaHOBJICHBI BCE COOTBETCTBHUS (MO3WUIMM W3 OJHOTO  CTOJOIA BEPHO



COIIOCTABJICHBI C MO3ULUSAMHE Apyroro cronbia). [losHoe coBnazeHne ¢ BepHbIM OTBETOM
ouieHuBaercs 1 6aymiom, HeBepHBI OTBET WM ero oTcyTcTBUe —0 OayioB

4 tun) 3agaHue 3aKpHITOrO THUIA HA YCTAHOBJIEHHME IOCIEAOBATEIbHOCTU CUMTAETCS
BEPHBIM, €CJIM IPAaBUIBHO yKa3aHa BCs IocienoBarebHOCTh udp. [lonHoe coBnaneHue
C BEpHBIM OTBETOM OlLIeHUBaercs | Oauiom, eciyd JONYUICHBI OMIMOKU WM  OTBET
orcyrcTByeT — 0 6ayios.

5 Tun) 3ajaHue OTKPBHITOIO THUMA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIU
OTBET COBMAJACT C HTAJOHHBIM IO COAEPKAHUIO M TOJHOTE. [IpaBWIIBHBINA OTBET 3a
3aJjaHue OlleHMBAeTCs B 3 Oailia, eciau JOMylleHa OJHa OmMOKa \HETOYHOCTh \ OTBET
NpaBWIbHBIN, HO HE MOJHBIA - 1 Oamr, ecau gomymieHo 6oee 1 ommbku \ oTBET
HENPaBWIbHBIN \ 0TBET OTCyTCTBYET — () OaLIoB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/ Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToqu4eckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroauueckue yKkazaHus JUIisi 00y4aroMUXCsl 10 OCBOEHUIO UCIUIITUHBI

11.1. MeTtoauueckue yka3zaHus Il OOY4YalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOI'O
MaTepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JeKUuU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOECHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILINHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LENEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;

— TIOJy4YyeHHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATENEM;

— pa3BuUTHE MNpPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NIpeaMeTy U
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOosBJIEHHE HEOOXOJMMOro HHTEpeca, HeOOXOAUMOTO I CAMOCTOSTEIbHONW PadoTHI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIne rofbl;

— Hay4yuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH KX B  pa3iIM4HBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuaJl MOXET CONPOBOXKAATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3JlaTOYHOI0 Marepuana IpU TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa OpeIocTaBICHUS JSKIIMOHHOTO MaTepraa:

— KpaTKO€ OINKCaHUE JEKIIMOHHOIO0 MaTepyraia B BUJIE AHHOTALUU;

— OCHOBHOE M3JIOKEHHE JICKIIHOHHOT'O MaTepuaa;

—  ToApOOHOE M3JI0KEHUE Y3KHX MECT;

— OCHOBHBIC BEIBOIGI U 3aKJIFOUCHHS.

11.2. Metoau4veckue ykazaHUs JUisi OOydarolmUXcsl MO Y4YacTHIO B CEMHHApax (eciu
npeodyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO.

11.3. MeTtoauveckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKIACHHUIO MPAKTHUSCKUX
3aHATUH (eciu npedycmMompero y4eOHbIM NIAHOM NO OAHHOU OUCYUnIuHe)
Y4eOHBIM IUTAHOM HE TIPEyCMOTPEHO.

11.4. Meronuyeckue yKazaHus i OOyJaroMIMXCs 1O BBIMOJTHCHHUIO Ja0OpaTOPHBIX padoT
(eciu npedycmompeno yueOHvIM NIAHOM N0 OAHHOU OUCYUNIUHE)

B xoxe BeIMONHEHHS Ja0OPATOPHBIX paboT OOyYarOMIMKCS JOJDKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbIX padoT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpEeNesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHEe, PAa3BUTHE U JETAN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3aganue u TDC6OBaHI/IH K IpOBCACHUTIO J'Ia6ODaTODHLIX Da6OT
.Ha60paTOpHLIC 3aHATHUS TIPOBOAATCA IMOCJIC YTCHUA HCKHHﬁ, AAOIINUX TCOPECTUICCKUC

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.



KonnuecTBOo 000py10BaHHBIX 1a00PATOPHBIX MECT JOJDKHO OBITh HEOOXOIUMBIM ISt
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.

Crpykrypa u dopma oTdera 0 1adbopaTopHOil pabore
Otuet mo mabopaTopHOM PabOTe COCTABISICTCS KaXIbIM CTYACHTOM WHIUBUIYATHHO,

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




[Tpu oopmaenun oTuera 1o J1abopaTtopHO paboTe B OTUETE TOJDKEH ObITh OpopMIIeH
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

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOU paboTe
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



pe3yabpTaTe KOMIBIOTEPHOIO MOJICTMPOBAHUS OIpe/ieJIeHHbIE 3HaUeHHsI BETUYHH, TpaduKH,
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. Meronnyeckue yka3aHus s OOydYalOUIMXCS IO IMPOXOXKJICHHIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOIHEHHUST KYPCOBOM PabOTHI (eciu npedycMOmpeHo y4eOHbiM NAAHOM
no 0aHHOU OUCYUNIUHE)

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C LENbI0 POPMUPOBAHUS Y O0yUaAIOLIUXCSI OIbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 3a/1au MPOo(PeCcCHOHANBHOM NesTeTbHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00y4aromeMycsi:

— CHCTeMaTU3UpOBaTh M 3aKPENUTh IOJyYEHHbIE TEOpPETUYECKHE 3HaHUs U
NPAaKTUYECKHEe YMEHHUS MO0 MNpPO(EeCcCHOHANBHBIM YYEOHbIM JUCHMIUIMHAM M MOAYJISAM B
COOTBETCTBUH C TPEOOBAHUSMH K YPOBHIO TIOJrOTOBKH, YCTAHOBJICHHBIMU IIPOTPAMMOM yaeOHOM
JTUCHUTUTMHBL, ~ TPOTPAaMMOM  TOATOTOBKH  CIIEHAIIMCTA  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIH;

— TPUMEHUTHh NOJYYEHHBIE 3HAHUS, YMEHHMS M TNPAKTHUECKUH OMNBIT MPHU pElICHUH
KOMIUIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHJaMH NMPO(ECCHOHATBHON IeSTEIIbHOCTH
M0 HAMPABJICHUIO/ CIIEITUATLHOCTH/ TIPOTPaMME;

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

— chopMupoBaTh yMEHHUS TPUMEHATh TEOPETUYECKHE 3HAHWS TpU  pelIeHHH
HECTaHAAPTHHIX 3a71ay;

— 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 yMEHHS (QOPMYIUPOBATH 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 HaBBIKM IUIAHOMEPHOW pETYISIpHOM pabOTBl HaJX pelIeHHuEM
IIOCTABJICHHBIX 3aJ1a4.

CTpyKTypa NOSICHUTEILHON 3aIIUCKU KYPCOBOTO MPOEKTa/ pabOTh
B cocTaB nosicHUTENbHO 3aIMCKU BXOAT:
1. TurynbHbIH JHCT (0opmItsseTcs mo oOpa3ily, mpuBeIeHHOMY Ha caiite ['Y AIl
2. ConepxaHue (C ykazaHUEM CTPaHHIL)
3. Benenue
4. OcHoBHOI1 pa3zen (c pazdueHneM Ha naparpadoi)
5. 3axitoueHue
6. Criicok UCTIOIb30BaHHON JTUTEPATYPhl U APYTUX UCTOUHUKOB
7. lpunoxenue (IIpunoxenus)
Bo BBeeHNHU onpeensaeTcs akTyalbHOCTh IPOOJIEMBbI, IpeAMET (00BEKT), LIeb U 3a/1a4u
UCCIICIOBaHHUS.
OcHoBHOI pa3ies:
1). O630p UCTOYHHKOB M AHAJIIOTOB
[TpuBoguTCcss 0030p JNUTEPATYphl U APYTUX UCTOYHHKOB, PE3Yy/IbTAaT MOMCKA AHAJOTOB C
00s13aTEIbHBIMUA CCBIJIKAMHM HAa HaWJCHHBIE MCTOYHHWKH. M3ydeHHWEe MCTOYHUKOB MO TEME, Kak
MPaBUIIO, TMPEAIIeCTBYeT cOopy u aHanu3dy wmarepuasna. OHO [OJDKHO OBITh JTOCTaTOYHO
mpOKUM. Henb3si orpaHUYMBaThHCS CBEIEHHUSIMH, MTOYEPITHYTHIMA U3 YIeOHUKOB, 0053aTEIBHO
UCTIONB3YIOTCS. MOHOTpaii M CTaTbU, OMYOJMKOBAaHHBIE B HAyuyHBIX >KypHamax. [lomck
JUTEPATyphl OCYIIECTBIISIETCSI CTYACHTOM CaMOCTOSITENIEHO C MOMOIIBI0 KaTaJOTOB HAYyYHOU
6ubnmmorexu, OubauorpaduUecKkux ykasareiae U CpaBOUYHUKOB, ceTu MHTepHeT. B pesynbrare
U3yUYEHHs JIUTEPATyphl JOJDKHO (OPMHPOBATHCS TPEICTABIEHHE O COBPEMEHHOM COCTOSTHUU
BOIPOCA, YCTAaHABIUBAIOTCS UMEIOLIMECsS MPOTUBOPEUHs U HepelleHHble 3a1auu. O030p J0KeH
COJepKATh JIOTUYHOE PACCMOTPEHHE PA3UYHBIX ACIEKTOB TEMBl MCCIEIOBAHHS, BBIICISIOTCS
OCHOBHBIC TEOPETHUYECKHE U MPAKTUYECKHE MOJ0XKEHUs. MaTepuasl He JOJDKEH MpeACTaBiIATh
OecropsiIouHOe M3JI0KEHUE TOUYEK 3PEHHs Pa3IMUHBIX aBTOPOB. B OCHOBHOM HCIHOJB3YIOTCS
UCTOYHUKHU nocienHux 7-10 net. B pe3rome BbIIENSAIOTCSA AUCKYCCHOHHBIE BOIIPOCHI.
2). Ananu3 npeaMeTHON 00s1acTu
[Tpu HeoOXOAMMOCTH pa3fen WIIIOCTPUPYETCS HEOOXOAMMBIM KOJHMYECTBOM PHCYHKOB,
dotorpaduii, Tabmui, cxem, auarpaMMm U TpadukoB W T.n1. OHM [OJDKHBI HE TOJIBKO
WUTIOCTPUPOBATh  OCHOBHBIE  TOJOXEHUS  pabOThl, HO U  CIAYXUTh  HArJSIHBIMU
JI0Ka3aTeIbCTBAMU M 00OCHOBAHHSMU JIJIS TIOCIIEAYIOIINX 3aKTFOUSHHIA U BBIBOJIOB.
3). O6bekTHas MOJIeNb MPEIMETHON 00JIaCTH
OnwuceBarOTCS ~ KJAacChl, COOTBETCTBYIONIME  TIOHSATHSM  TPEIMETHOW  OOJIacTH.
PackppIBatoTCsi UX CBSI3U MEXIY cOOOM M alrOPUTMBI UX B3aUMOJICHCTBUS B IPOLIECCE PELICHUs
npukiagHo 3amgaun. OObeKTHas Mojenb u300paxaercs rpaduyeckd B BUIE JUarpamMmbl
KJIAaCCOB.
4). IIpoexkTupoBaHue MPOrPaMMHOTO MPOAYKTa
[TogpoOHO TOKYMEHTHPYIOTCA KJIACCHI MpeaMeTHON oOmactu. Orpenensercss cocTaB UX
atpuOyToB u omepamuii. [Ipy HeoOXoaMMOCTH MTOOABISIOTCS OMOJHUTEIBHBIE KIIACCHI.
Pe3ynbpTaThl mpoekTupoBaHue rpa@uIecKy H300pakaeTcsl B BUIE AUArpaMM, OJIOK-CXEM.
5). Peanuzanuus nporpaMMHOT0 NpoayKTa
[TosicusitoTCs 0COOEHHOCTH pealin3allid OCHOBHBIX OMepaluil KJIaccoB U HMCHOJIb3YyEeMbIX
anropuT™MoB. OmHChIBaeTCS IMOJIB30BATENbCKUI MHTEpdEc U MOCieq0BaTeIbHOCT paboThl ¢




HUM. Onucanue ceaHca paboThl ¢ IPOTPAMMHBIM IPOAYKTOM II€JIE€CO00pa3HO MILTIOCTPUPOBATH
KOINMSIMUA COOTBETCTBYIOLUX OKOH MOJIb30BATEIS.

3akil0yeHHe B KypCcOBOW paboTe BKIIOYAET OOCYKICHHME IOJYYEHHBIX PE3YyJIbTaTOB,
IPUBOJATCS BBIBOABI MO paboTe. BBIBOBI JOIKHBI TOJIHOCTHIO COOTBETCTBOBATH LEJIM PAOOTHI U
XapaKTepu30BaTh €€ pe3yiapTaThl. OHU SBISIFOTCS KOHILIEHTpPAMEW OCHOBHBIX IOJIOXKEHUN
paboThI ¥ IOITOMY HE MOT'YT Pa3BUBATh UJIEH, HE BHITEKAIOLIUE ITOJIHOCTHIO U3 €€ MaTepUaJIOB.

B cnucoxk Mcnonb30BaHHOW JMTEpaTypbl M JPYTHX MCTOYHHMKOB BKJIIOUYAIOTCS
00s13aTeNIbHO BCE UCIMONIb3yeMble paboThl, pecypchl IHTEpHET U /p. 110 aBTOPCKOMY ali(haBUTY.
CIucoK HCTONB3YeMBIX MCTOUYHUKOB OQOPMIISIETCS B COOTBETCTBUU € OmOIMOrpaduvyecKuMu
TpeOOBAHUSIMU.

IIpunoxkenue BKIIO4aeTcss B paboTy B ciaydae HEOOXOOUMOCTH. B mpuioxeHusx
IPUBOAATCS JIUCTUHIM UCXOJHBIX TEKCTOB IIPOrpaMM C OCHOBHBIMH KOMMEHTApHsIMHU, OOJIbIINE
OJIOK-CXeMbl aJTOPUTMOB, TaOJIMIBI AKCIEPUMEHTAIBHBIX JIAHHBIX, PE3yJIbTaThl paboTHI
OpOrpaMMbl U T.J., €CIM OHM 3aHMMAIOT CIIMIIKOM MHOI'O MecTa B OCHOBHOM pazjelie paboThl.
Marepuan NpWIOKEHHH JODKEH CIIOCOOCTBOBATH 00Jee YETKOMY H3JIOKECHHUIO MaTepHala,
WITIOCTPUPOBATh OT/IEJIbHBIE TIOJI0KEHUS U Pe3yIbTaThl KypCOBOU PabOTHI.

[TpunoxkeHus mocsaenoBaTeIbHO HyMepYIOTCs ¢ Ha3BaHusMu: [Ipunoxxenue 1, [punoxenue 2 u
T.J.
TpeboBanust k 0OPMIICHHIO MOSICHUTEIEHOM 3aIMCKU KYPCOBOTO MPOEKTa/ pabOThI

SI3bIK TMOSCHUTENBHOM 3alMCKU KypcOBOM pabOThl JOKEH OBbITh YETKUM, 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. Metoamueckue yka3aHus Il OOyYarOIIUXCS IO TPOXOXKACHUIO CaMOCTOSATEIBHOM
paboThI
B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUiCs BBITOIHAET PaboOTy IO
3aJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOTO
y4acTusl.



Jns oOywaromuxcs 1o 3aouyHod (opme oOydeHus, camocTosiTeNbHas pabdoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHupOBaHUue pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUI, 00ECIIeYnBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUUXCSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIUILIHHE;

11.7. Meronuyeckue ykazaHus Uil OOYyYarOLIMXCS MO IMPOXOXKICHHUIO TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MPEJyCMATPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00y4aroluxcs, OCYIIECTBIIEMOTO B TEYEHUE CEMECTpa C IIEJIbI0 OLCHUBAHUS XO0/a OCBOEHUS
JUCLUTUIMHBL.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH JOJKEH BKJIIOYATh B C€0sl BOIIPOCHI M0 U3ydaeMOM B
JaHHBII MOMEHT TEME WJM MO NpeJIecTBYOIMM TeMaM. OH MOXET NPOBOJUTHCS B BHIE
YCTHOT'O OIIPOCa WJIM B BHJI€ HAITMCAHUSI KOHTPOJIbHBIX padoT.

B cnywae  HeBbIMONHEHMs ~ W/WIM  HEycHemHoM craum 3w Oousee
71a00paTOpHBIX paboT, OOyyaromMHCs, MPH YCIEHIHOM IPOXOXKJIECHUH HMPOMEKYTOUHON
arTecrauud B (GopMe DK3aMEHa, HE MOXXET IIOJyYUTh AaTTECTAlMOHHYK) OLIEHKY
BbIIIE "XOporio".

11.8. Meroaunueckue yka3zaHus A1 00y4aroluXcsl M0 MPOX0KACHUIO TPOMEKYTOUHOM
aTTeCTalluH.

[IpomexyTouHas  arTectanus  OOydalOImIUXCs — MpeAycMaTpuBaeT  OIICHHBaHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOy4eHHS 1O AuciuIuinHe. OHa BKIIIOYAET B
ceOs:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4YalomUMCs B TIpoIlecce
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPaKTHUYEeCKUX 3ajad. JK3aMeH, Kak MpPaBWJIO, MPOBOJUTCS B
IEpUOJ HK3aMEHALMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTALMOHHOM OLEHKOM «OTIUYHO»,
«XOPOIIOY, «YJIOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIBHOY.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallud OCYIIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanusimu [lomoxkeruit «O TekylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanu cryaeHToB ['YAII, oOywarommuxcss 1Mo mporpaMmMaM BBICIIETO
obOpazoBanus» U «O MOAYITHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboTh
ctyaeHToB B 'Y AID».



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.
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Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne
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