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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpraTa 00y4aroImuics JODKEH OBNIAIETh CISIYIOIIUME pe3ylbTaTaMyu 00y4eHus

10 JUCHUILINHE:.

Ko 1 naumenoBanue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIXCHHA KOMIICTCHIIUH

[Tnaaupyemble pe3ynbTaThl 00ydeHUS
(TecKpUITOPHI)

IK-2

Crnocoben OCYIIECTRIISATh
KOHIENTYaIbHOE, (YHKIIMOHATBHOE W
JIOTUYECKOE MPOCKTUPOBAHUE CHUCTEM
CpPEeIHET0 W KPYIHOTO Macmrada u
CIIOKHOCTH

MK-2.6

OmnucaHue LENeBOr0 COCTOSHHS — O00BEKTa
aBToMatm3anmu  (cOop u  opmammzanus
JIaHHBIX 00  O0OBEKTE  aBTOMAaTH3ALHH,
MOCTAHOBKA 3a3J1a4d  aHalu3a [PUYUHHO-
CIICICTBEHHBIX CBSI3eid)

3HaTh:

CTPYKTYpPY  (OpMaiu30BaHHOTO  ONMCAHUS  XUMMKO-
TexHojoruueckoro oOwvekta (XTO) c pacnpeneneHHbIMU
napamMeTpaMM Kak 0ObeKTa MOJEIUPOBAHMS U UCCIIETOBAHMS
(3H-1);

KJaccuuKauo U TpeOOBaHMs, IpeabsBIIEMble K
mMaTemMaruyeckuM monensim (MM) Uit aHanu3a HNpUYMHHO-
cineactBeHHelx  cBsazel B XTO ¢ pacnpeneneHHbIMU
napametpamu (3H-2);

OCHOBHBIC YpaBHEHMsI MaTeMaTHUeCKOW (U3UKU (ypaBHEHMS
KOHBEKTHBHOTO M JU(P(Y3HOHHOTO TepeHoca (U3NIECKUX
cyOcTaHIMi) W KpaeBble YCIOBHS JUIs HUX, SBISIOIIAECS
6asoif g moctpoeHus ¢yHknuoHanbHeIXx MM XTO c
pacnpezeneHHbMU napamerpamu (3H-3);

KJIacCU(pUKALIMI0O U TpeOOBaHUs, NPEAbIBISEMbIE K METO/IaM
pemwenuss ypaBHeHuin MM  XTO ¢ pacnpeneneHHbIMU
napametpamu (3H-4);

METO/I KOHEUYHBIX pAa3HOCTeH Kak CHoco0 MOCTPOEHUs

anroputMudeckux MM i1 aHanmm3a  NPUYMHHO-
cineactBeHHblx cBsazel B XTO ¢ pacmpeneneHHbIMU
napametpamu (3H-5).

YMmern:

MIPOBOJIUTH aHaIu3 CTPYKTYpPHO-(DYHKIIMOHAIBbHBIX

XapaKTEepUCTUK M COCTaBIATH (DOpMaNM30BaHHOE OIMCAHUE
3amaHblx XTO ¢ pacnpeneneHHbBIMM DapamMeTpaMH Kak
00BEKTOB MOJICTUpOBaHus U ucciaenoBanus (Y-1);

BBIOMpPATH MaTeMaTHIeCKUH ammapar
MaTeMaTH4eCcKO  (U3MKHM,  KpaeBble

(ypaBHEHHS
yCIIOBHSI) ISt

4




Kox u HaumenoBanue
KOMIICTCHIINN

Kon n HanMeHoBaHUE HHIUKATOPA
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3ynbTaTbl 00ydeHUs
(1eckpunTOpHI)

MOCTpOoeHUsT (pu3nyecku OOOCHOBAHHBIX (PYHKIIMOHATBHBIX
MM XTO c pacnpenenensbivMu napamerpamu (Y-2);
OCYIIECTBIIATh AUCKPETU3AMMIO BBIYUCIUTEILHON 00JIaCTH H
anreOpan3anyi0 ypaBHEHWH B YACTHBIX MPOU3BOJIHBIX U
KpaeBbIX yclioBUd MM Ha OCHOBE SBHBIX M HESIBHBIX
pa3HOCTHBIX MeTO/10B (Y-3);

pa3pabaThiBaTh aITOPUTMBI pacueTa I0JeH MapamMeTpoB
cocrogaug XTO ¢ aBTOMaTUYECKHM ITIOMCKOM IIIaroB CETKHU,
00ecrevnBaIIUX YCTOWYMBOCTh U 33JIaHHYI0 TOYHOCTh
4qHCIeHHbBIX pemieHui (Y-4).

Baanern:

HAaBBIKAMHM  TIOCTAHOBKM  3aJlad  aHajlu3a  [PUYUHHO-
ciaeAcTBeHHBIX cBs3ed B XTO ¢ pacnpeneiaeHHbIMU
napaMeTpamMu Ha OCHOBE MX QyHKIMOHAIbHBIX MM (H-1).

IK-2.7
[Ipumenenue COBPEMEHHBIX
MHCTPYMEHTAJIbHBIX CPEICTB pu

MIPOCKTUPOBAHUHU U Pa3pabOTKEe KOMIIOHEHTOB
MOJIETMPYIOLIUX POrPAMMHBIX KOMIUIEKCOB U
CHUCTEM

3HaTh:

(YHKIMOHATBHYIO  CTPYKTYPY THIIOBOTO IPOTPAMMHOTO
KOMIUIEKCca JUIsl MozenupoBaHus U uccienosanus XTO c
pacrnpenenenasiMu apamerpamu (3H-6);

TpeGoBaHus, IIPEBABISIEMBIC K COBPEMEHHBIM
MHCTPYMEHTAJIBHBIM CpEeACTBaM pa3pabOTKU MPOrpaMMHBIX
KOMIUIEKCOB JUIsl MozenupoBaHus U ucciuegoBanus XTO c
pacnpenenenHbivMu napamerpamu (3H-7).

Ymersn:

OCYIIECTBIISATh IPOrPaMMHYIO  peaju3alyi0  aIrOpUTMOB
pacuera nosieli mapametrpoB coctosiHus XTO ¢ pazpaboTkoit
MOJIb30BATENbCKUX  MHTEpGENHCOoB ANl  HAaCTpPOHMKM  Ha
xapakrepuctuku  XTO, napaMeTpsl ~ METoJa  €ro
MOJIETUPOBAaHUS W BHU3YyalHM3allMd pPACCUMTAHHBIX IOJEH
napametpoB coctosiHus XTO (Y-5).

Baagers:

HaBBIKAMU  BBIOOpPAa  COBPEMEHHBIX  HMHCTPYMEHTAJIbHBIX
CPEICTB MpH pa3pabOTKe KOMIIOHEHTOB MOJIEIHPYIOMINX
MIPOrpaMMHBIX KOMIUIEKCOB uid uccienoBanus XTO ¢
pacnpesnenenHbiME napamerpamu (H-2).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucummiauHa OTHOCUTCS K JUCHUILUIMHAM 4acTh, (OPMUPYEMOil ydacTHUKaMU
obpazoBarenpHbix OoTHOmeHud (b1.B.11), m wm3yuaercs Ha 4YEeTBEPTOM Kypce B BOCHBMOM
cemecTpe.

B MeroandeckoMm IiaHe [AMCHMIUIMHA ONHUPAETCS HA BJIEMEHThl KOMIIETEHIUH,
c(hOpMUpPOBAaHHbBIE NPU U3YYEHUH TUCHUILIUH «MaTemaTuueckuid aHanus», «BerauciautenpHas
MaTeMaTHkay, «YHucIeHHbIe METOIBI U AITOPUTMBI perieHus TuddepeHIHaTbHBIX ypaBHEHUN,
«IIporpammupoBanue», «PazpaboTka NporpaMMHBIX KOMIUIEKCOB ISl UCCIICAOBAHUN B XUMUU U
XAMHYECKOW TEXHOJNOrun», «KOMIBIOTEpHOE MOJEIMPOBAHHE B XHUMUU W XUMHUYECKOU
TexHosoruny, «dusukay, «Xumus», «lIponeccel u annaparsl XUMHYECKUX MPOU3BOJICTBY.

[Tonyyenusle B mpolecce M3y4eHUs! TUCHUILTUHBI «MaTeMaTthuyeckoe MOJeIMpOBaHUE
XUMHUKO-TEXHOJIOTHYECKHX OOBEKTOB C pacIpe/leliCHHbIMU MapaMeTpaMu» 3HaHUSA, YMEHUS U
HABBIKHM MOTYT OBITh MCITOJIb30BAHBI ITPH BBITOJIHEHUHU TIPEIIUILUIOMHON MTPAKTHUKU U TIOJITOTOBKE
BBIMYCKHOM KBanu(pUKaMOHHON paboThl OakanaBpa.

3. O0beM ANCHUILINHBIL.

Bun yueOHOI paOOTEI Beero,

yi p 3E/akan. gacos

OO0mast TpyA0eMKOCTb 1M CHUILIIHHBI 3/108

(3ayeTHBIX eIUHUIL / AKaJIEMIYECKUX YACOB)

KonrakTHasi pa6oTa ¢ nmpenojaBarejieM: 60
3aHATHA JIEKIIMOHHOI'O TUIIA 28
3aHSTHUSI CEMUHAPCKOTO TUIIA, B T.4. 28

CEMHUHApBI, MPAKTUIECKUE 3aHATHUS 28

nmabopaTopHbIe pabOTHI —

Kypcooe npoexktupoBanue (KP nmum KII) —

KCP 4

Jpyrye BUJbl KOHTAaKTHOM paboThI —

CamocrosiTesbHast padora 48

®dopma Texkymero kourpoJsi (Kp, pedepar, PI'P, acce) IIpoBepka
pe3yJibTaToB
BBIINNOJIHCHU A
3aJJaHUH M 3a1UTa
0oTYeTa 0
NMPaKTHYECKUX
paborax

®opma npomexyTounoii arrecrauuu (KP, KII, 3ager, sx3amen) 3aver




4. Copep:kaHue JUCHUIIUHBI.

4.1. Pa3gespl AMCHUMILIMHBI U BUABI 3aHATHIL.
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1. ITocranoBka 3agauud | 22 14 — 38 TIK-2 TIK-2.6
HCCIICIOBAHHUS u METO/IbI
MaTeMaTUYECKOTO MOJICIUPOBAHUS
XTO c pacnpeeIeHHbIMU
rapameTpamu
2. [IporpaMMHBIE KOMIUIEKCHI 1jsi | 6 14 — 10 [1K-2 [K-2.7
MOJICTTUPOBAHUS M HUCCJEIOBAHUS
XTO c pacnpeeIeHHbIMU
rapamMeTpamu
HUroro | 28 28 — 48
4.2. 3aHaTHA JEKIMOHHOI0 THIIA.
Ne O0newm,
HaumeHoBaHMEe TeMBI NunoBannonHas
paznena aKaj.
Y KpaTKOe COAEp KaHUE 3aHATHS dbopma
TUCIUAIIINHEBI YJacCkl
1 IToctanoBka 3amaunm  wucciaegoBaHuss XTO ¢ 2 —
pacipeaeaIeHHbIMA TapaMeTpaMu
ITonsTne XTO c pacIpeeneHHbIMU
nmapamerpamu. [Iporieccbl  KOHBEKTHBHOTO |
¢ GHy3MOHHOTO MEePeHOCa MACChl M TETIOTHl KaK
npumepel  XTO ¢ pacnpeneneHHbIMH B
MPOCTPAHCTBE MapaMeTPaMH.
Ocobennoctu  MozenupoBanuss XTO ¢
pacnpeneneHHbIMU Tapamerpamu B ACOMNY.
Crtpykrypa ¢popmanuzoBaHHoro onucanus XTO
C pacmpelneleHHBIMH TapaMeTpamMu Kak OOBEKTa
MOJEIIMPOBAaHUS M  MCClIeOBaHUs. BeKkTopsl
napamerpoB XTO. IlocranoBka 3amaum aHanmm3sa
IIPUYMHHO-cIeACTBEHHBIX cBA3eil B XTO.
1 MeTtoapl MateMaTuueckoro omucanust XT1TO ¢ 6 —
pacnpeaeJIeHHEIMU TapaMeTpaMu
Knaccudpukanus MM st aHanm3a IpUYUHHO-
cneacTBeHHBIX cBsizel B XTO ¢ pacnipeneneHHbIMU
rnapameTpamu.
TpeGoBanusi, mnpeapsiBasieMble K MM s




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

aHaJM3a MPUYUHHO-CIIEICTBEHHBIX cBsize B XTO
C pacupeleICHHBIMU TapaMeTPaMHU.

VYpaBHEeHUs] ~ MaTeMaTHYecKOW  (GU3MKU  —
ypaBHEHMsI KOHBEKTUBHOI'O IepeHoca (ypaBHEHUE
MOZEIIH UJEAIBHOTO BBITECHEHMS]) u
muddy3noHHOTO nepeHoca (ypaBHEHUS
TETIONIPOBOAHOCTH, MOJIEKYISIpHON nuddy3un) —
KaK OCHOBa IIOCTPOEHMsI (yHKIMOHaNbHbIX MM
XTO ¢  pacnpedelieHHbIMH  IapaMeTpaMH.
OU3NYECKUI  CMBICI ~ 4YICHOB  ypaBHEHUM.
Knaccudpukanus IlerpoBckoro s JIMHEWHBIX
YPAaBHEHHI B YaCTHBIX IPOU3BOAHBIX BTOPOIO
nopsiaka. Croco0® ompeneneHust THIIOB JTMHEWHBIX
YPAaBHEHUI B YaCTHBIX IPOU3BOJHBIX IIEPBOrO U
BTOPOTo nopsiaAkoB. [Ipumepsl.

Kpaesbie yCIIOBUSA JUISL YPaBHEHUM
MaTeMaTHYeCKON (M3MKU: HadaIbHBIC YCIIOBUS;
rpaHuuHble ycnoBus. Kiaccudukanus rpaHUuHBIX
ycinoBuil. YcnoBusa Hdupuxne, Heitmana, Pobuna u
uX (PU3NYECKUI CMBICII.

YcnoBuss  KOPpPEKTHOM  IOCTAaHOBKM  3a/1a4
MOJIETIMPOBaHus 10 Ajamapy.

I[Ipumeper MM 1181 aHanm3a NPUYMHHO-
ciencTBeHHbIX cBsa3zel B XTO ¢ pacnpeneneHHbIMU
rapaMeTpamMu pas3INYHbIX KIACCOB.

Knaccudukanus u TpeGoBaHus,
IpeIbsBIAsSEMblE K METOJAaM PElIeHUs YpaBHEHUH
MM XTO ¢ pacnpeneneHHbIMU TapaMeTpamMmu

XapakTepucTuka THUIOB AU(epeHInaIbHbIX
ypaBHeHui, wucnoias3yemelx B MM XTO ¢
pacnpe/ieieHHbIMH [TapaMeTpaMHu.

Knaccudukanus MeTonoB perieHus: ypaBHEHUH
MM 00BEKTOB C pacnpeeleHHBIMHI TapaMeTPaMHu.
XapakTepucTUKa M TNPUMEPHl AHAIUTUYECKUX U
YUCJICHHBIX (CETOYHBIX) METOJIOB.

TpeboBanust k MeTogaM pelIeHUs] ypaBHEHUH
MM: HajexHOCTh (CXOAMMOCTH); TOYHOCTH;
9KOHOMHUYHOCTb.

OCHOBBI METO/1a KOHEYHBIX Pa3HOCTEN

Wnes u aTanel MeTo/1a KOHEYHBIX Pa3HOCTEH.

[TocTpoeHne TUCKPETHBIX aHAJIOIOB CIUIOIIHBIX
Cpel — IPOCTPAHCTBEHHO-BPEMEHHBIX CETOK.
[TapameTpsl u XxapakTepuctuka ceTok. CeToyHbIe
¢bynkuuu. Meron mpoeurpoBaHUS (QYHKUIUU Ha
CETKY.

IlonaTHe ©  XapakTEpUCTUKH  Pa3HOCTHOH
cxemsl. IlocTpoeHne pa3sHOCTHBIX CXEM METOJIOM
HETOCPEICTBEHHON (OPMaTIBLHOMN anpoOKCUMAIINH.
Cerounplii malioH. SIBHBIE UM HEsBHBIC




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

pasHocTHBIE cxeMbl. Kimaccudukanuss KOHEYHBIX
pasHocTel. llorpemHocTs anmpokcumanuu U ee
nopsaaok. Ilpumepsl  MOCTpOEHMSI  KOHEUHBIX
pa3HOCTEH Ul allIPOKCHUMALMKA HBOJIIOLIMOHHOTO,
KOHBEKTHBHOTO ¥ JU(PQPY3MOHHOTO  UJICHOB
ypaBHeHuidi MM. Mertoapl  anmpoKCUMAaIu
KpPaeBbIX YCIOBUM.

AnpropHBIE ITOKa3aTeIn Ka4eCTBAa Pa3HOCTHBIX
CXEM: COIJIaCOBAaHHOCTB; YCTONYMBOCTB;
CXOAMMOCTB;  IIOPSOK  TOYHOCTH. Y CIOBHE
YCTOMYHBOCTH Kypanta—®punpuxca—Jlesn.
VYcnoBue yCTOWYMBOCTH SIBHBIX Pa3HOCTHBIX CXEM
JUid napaboiauueckux ypaBHeHui. IlpumeHenue
YCIOBUM YCTOMYMBOCTM B pacuerax. leopema
SKBUBAJIEHTHOCTH Jlakca.

Pa3HOCTHBIE METOABI M QJIrOPUTMBI _ HX
peanuzanuu

SIBHBIE M HEABHBIE PA3HOCTHBIE METOMABI JUIS
YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX Pa3IMUHbIX
TUIIOB: METOJIbl C Pa3HOCTSMH IO/IPOTHUB MOTOKA,
Jlakca, «KpecTy, Jlakca—Benapodda,
«IIpSAMOYTOJIBHUKY», Oiiepa, Kpanka—Hukoncona
JUISL YpaBHEHHS] MOJIENH H/1€aJIbHOTO BBITECHEHUS,
METOJIbl C pa3HOCTSIMM BIIEPEN IO BPEMEHH U
LEHTPAJbHBIMU [0 NPOCTPAaHCTBY, AjeHa—YeHa,
Hropopra—Dpankerna, Jlaaconena, Kpanka-—
Huxorncona, 06001eHHast [ByXClIOifHAs cxeMa JIJist
ypaBHEHHUS TEIIONPOBOAHOCTH (Tubdy3un).

[Ipsimble ¥ UTEpAIIMOHHBIE YHUCICHHBIE METOJIbI
pELIeHNs CUCTEM YPAaBHEHMM, IIOJy4aeMbIX B
pe3yibTaTe TUCKpPETU3aIuu u anredpanzanuun MM
XTO ¢ pacnpeneneHHbIME HapameTpaMu. MeTton
MIPOTOHKH: JTalbl; YCIOBUS TNPUMEHUMOCTH U
YCTONYHMBOCTH; JIOCTOMHCTBA, JIITOPUTM
peannzanuu. Pacder CTapTOBBIX MPOrOHOYHBIX
KOX(QQHUIUEHTOB AN  TPAHUYHBIX  YCIOBHUI
Pa3IMYHOTO Poja.

IIpuem  PymHre. OneHka  NOTPEIIHOCTH
YUCJICHHOTO pemieHuss 1o ¢opmyne PyHre—
PombGepra.

O06006111eHHbII JITOPUTM pacuera
pacnpenenenus napamerpa cocrosHus XTO mo
IIPOCTPAHCTBEHHON KOOPAMHATE M BO BPEMEHH C
aBTOMATUYECKUM  IIOMCKOM  IIaroB  CETKH,
o0ecrneuynBalUX YCTOHYMBOCTh M 33JaHHYIO
TOYHOCTb YUCJIEHHBIX PELICHUH.

DOyHKIIHOHAIIFHAS CTPYKTYpa,
OJIb30BATCIIbCKHEC HHTCDd)GfICLI n cp€acTBa
D33D36OTKI/I OporpaMMHBIX  KOMIUIEKCOB  JJIA




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

MOJCIMPOBAaHUA W wmccaeaoBanusd  XTO ¢
pacnpeacIeHHBIMA TapaMeTpaMHu

OyHKIIMOHATbHAS CTPYKTYpa THIIOBOT'O
MOJICTUPYIOLIEr0 MPOrPaMMHOTO KOMILJIEKca MJIst
uccnenoBanuss XTO ¢ pacmpeneneHHbBIMU
apaMeTpamu. CTpyKTypbl nHTepeicoB
UCCIIeIOBATENs U pa3paboTIHKa.

TpebGoBaHusi, MpeAbIBIIEMbIE K COBPEMEHHBIM
WHCTPYMEHTAJIBHBIM  CPEICTBAM  pa3pabOTKu
MPOrPAMMHBIX KOMIIJIEKCOB JJIsl MOJICIUPOBAHUS U
uccnenoBanust XTO ¢ pacmpeneneHHbBIMU
rapaMeTpamu. [Tpumepsi COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CpENCTB pazpaboTKu
KOMIIOHEHTOB ~ MOJEIHUPYIOIIUX  MPOrpaMMHBIX
KOMIUIEKCOB  Jii1  wHccaegoBanns XTO ¢
pacrnpeieIecHHbIMU TTapaMeTpaMH.

[Ipumepsl yHUBEpCaIbHBIX M  MPOOJIEMHO-
OPUEHTHUPOBAHHBIX MOJICIIUPYIOIINX
MPOTPaMMHBIX KOMIUJIEKCOB JIJIsi  MCCJICIOBAHUS
00BEKTOB € paclpeieiCHHbIMH IapaMeTpamMu
Pa3IMYHBIX KJIACCOB.

Hroro

28

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NPaKTHYECKUE 3aHATHUS.

No
paszena
TIMCIIATUTHHBI

HaumeHoBaHue TeMsl
U KpaTKo€e COJIep KaHue 3aHATUS

O0newM,
aKaj.
Yachl

HMuaHoBanmnoHHas
dbopma

Pa3paboTka MareMaTH4eCKOro U MPOrpaMMHOT0 OOecTieueHus A MOJIETUPOBAHUS U
UCCIIEIOBaHMsI XMMUYECKOr0 TIpoliecca B TpyOuaToM peakTope (LUKJ NPaKTHYECKUX padboT)

1

CocraBiieHHEe  MaTeMaTHYecKOro  ONMCAHUs
3aJIaHHOTO XTO c pacnpeaeIeHHbIMU
napameTpamu

CocraBnenue (HOpMaTM30BaHHOTO OIMCAHHUS
3amanHoro XTO kak 0OBEKTa MOJACTUPOBAHUS H
uccienoBanus. [locTaHoBka 3amaum  aHaIM3a
MPUYMHHO-CIIEACTBEHHBIX cBs3el B XTO nmo MM.
DopMynHMpOBKa YIIPOLIAIOIMIMX IIPEANIOIOKEHUN O
cTpykrype m mapamerpax XTO wu cocraBiieHHe
CUCTEMBI ypaBHEHUI ITOKOMITOHEHTHOT'O
MaTepuaibHOro OanaHca, KMHETUKH XHMHUYECKHX
peaKkuMii U KpaeBbIX YCJIOBMM MaTeMaTH4eCKOro
onucanuss XTO ¢ wHcnonb30BaHUEM OJIOUHOTO
npuHiuna nocrpoeHuss MM U OpHHATBIX
JIONYIIICHU .

6

Jluckperuszamuss u ainrebopausamus = MM
3aJaHHOT'0 XTO C pacupeeIeHHBIMU
mapaMeTpaMu C HUCIOJIL30BAHHEM METOoIa
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Ne
pasznena
JIUCLIUILIUHBI

HanmMmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

O0BeM,
aKaJ.
Yachl

MunoBanunonHas
dbopma

KOHEYHBIX pa3HOCTEH. Pa3paboTka
BBIUMCIUTEIBLHOTO aJITOPUTMA

ATmIpoKCUMaNuss BBIYUCIUTENBHON  00JIACTH
PaBHOMEPHOM CETKOM M MEPeX0]l OT HEMPEPhIBHBIX
napameTpoB coctosiuust  XTO  (kKoHUEHTparui
KOMIIOHEHTOB) K  CETOYHBIM  IapaMeTpam.
IToctpoeHue Pa3HOCTHOM CXEMBI,
annpoKCUMUPYIOLIEH ypaBHEHHUS M KpaeBble
ycinoBuss MM, Ha OCHOBE 3aJaHHOTO CETOYHOI'O
mrabjaoHa. AnpuoOpHasl OIEHKa COTJacOBaHHOCTH
(omeHKa  MOTPEeIIHOCTH  allpOKCUMalUU U
MOPSIKOB MOTPEIIHOCTH anmpoKCUMAaIuN
OTHOCHUTEJIbHO ILIarOB  CETKH), YCTOMYMBOCTH,
CXOIUMOCTU M TMOPSAJIKOB TOYHOCTH Pa3HOCTHOU
CXEMbl [0 IPOCTPAHCTBEHHON KOOpAMHATE W
BpPEMEHH.

Pa3pabotka anropurma pacuera 3HaYEHMMH
MapaMeTpoOB COCTOSIHUSI B Y3JlaX CETKH, KOTOPBIN
YUUTBHIBAET YCJIOBHE YCTOWYMBOCTH M IO3BOJISET
peann3oBaTth MOMCK 1aroB CETKH,
o0ecreunBarOIMX 3a/laHHYI0 TOYHOCTb PELICHMUS,
C UCNOJIb30BaHUEM IIpuema PyHre.

Pa3pabotka mnporpamMmHoro oOecnedyeHus Juis
MOJIEIMPOBaHUA U McciaenoBadus 3agadiHoro XTO
C pacupe/IelIeHHbIMU apaMeTpaMu

[TporpamMHuas  peanuszanus pa3pabOTaHHOTO
aIropuTMa pacdera MoJjieil mapameTpoB COCTOSHUS
3a/1aHHOTO XTO C pacnpeneneHHbIMU
napaMeTrpamMM B BBIOPAaHHOM HWHCTpYMEHTaJIbHOU
cpene paspaboTku. PazpaboTka mHTEpdeiicoB s
HaCTPOUKH Ha XapaKTEPUCTUKH XTO,
koopduuuentst MM,  mapamerpsl  MeTona
peleHus u BU3yaIU3aluu pe3yIbTaToB
MOJICIUPOBAaHUsT B BUAE Tabmul M TrpadukoB
pacrpeieieHuil KOHLEHTpaluid KOMIIOHEHTOB Ha
BBIXOJ/IE U3 PEAaKTOpa BO BPEMEHU U KOHLIEHTPALUN
KOMIIOHEHTOB B KOHEYHBIH MOMEHT BPEMEHHU
MOJIEJIMPOBaHUs 1O JUIMHE peakTtopa. IIpoBepka
paboTOCITIOCOOHOCTH MPOTPAMMHOTO OOECTICUCHUS
Ha NpUMEpE 3a/JlaHHBbIX 3HAYEHUH XapaKTEPUCTHUK
XTO, smnupuueckux kodgdunueHToB ero MM u
rapaMeTpoB METOJa pellieHus ypaBHeHu MM.

[TpoBenenue u aHanm3 pEe3yIbTaToB
BBIUMCIUTEIbHBIX AKCIEPUMEHTOB 1o
UCCIICIOBAHNIO BJIMSHUA: TapaMEeTpOB METona
pelieHuss  Ha  [IOKa3aTeJd  TOYHOCTH WU
SKOHOMHUYHOCTH  BBIYUCIIEHHMH;  BapbUPYyEeMbIX
napameTpoB XTO Ha KOHILIEHTpalMIO LEJIEBOTO
MPOJIYKTa Ha BBIXOJE M3 peakTopa (st BeIOOpa
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No O6bem
HanmeHnoBanue teMbl > | MHHOBalmoHHas
paszznena akaj.
U KpaTKoe CoJIep KaHue 3aHsATUS dbopma
JICIUTIAHBI 4achl
PaLMOHATIBHOTO PEXUMa PabOThI PEaKTOPa).
[TonroroBka oTueTa O MPaKTUYECKUX paboTax
1-3.
Utoro 28
4.3.2. JlabopaTOpHbIe 3aHSITHS.
VY4eOHBIM MJIAHOM HE IPEIyCMOTPEHBI.
4.4. CamocTosiTe/ibHAsA padoTa 00y4yaroIuXxcs.

No O0bewm,

[Tepeuyens BompocoB ®opma
pasieia JUISL CAMOCTOSITEJIBHOT'O U3Y4YEHHUS axaiL KOHTPOJIA
JUCIUILTAHBI 9achl

1 VYpaBHeHUs MaTeMaTH4eCKON ¢buzuku, 10 CobecenoBanue
ucnonszyempie B MM XTO c¢ pacrnpenesneHHbIMU o
napameTpamu (ypaBHEHHE KOHBEKTHBHO- KOHTPOJIbHBIM
G y3nOHHOTO nepeHoca (buznyecKux BOIIpOCaM
cyOcranumii, ypaHenus Jlarunaca u [lyaccona).

1 OmnpeneneHre TUNOB YPaBHEHW B YaCTHBIX 8 CobecenoBanue
MIPOU3BOIHBIX, UCIOJIb3YEMBIX JUISL o
MaTeMaTu4ecKoro OnuCcaHus XTO c KOHTPOJIbHBIM
pacnpe/ielIeHHbIMH ITapaMeTpaMHu. BOIIpOCaM

1 CocraBneHue XapaKTEpPUCTUKU pa3paboTaHHOM 4 [TpoBepka
B XOJI€ BBIMOJIHEHUS pakTHueckoil pabotsl 1 MM pE3ynbTaTOB
XTO ¢ pacnpeneneHHBIMH TapaMeTpamM TI0 BBITTOJTHEHHUS
CIIEYIOILUM MOKa3aTeNsIM: XapaxkTep 3a/1aHus IPU
otoOpakaembix cBorcTB X TO; MpuUHAIIEKHOCTD K 3al[UTe OTYETA
HEepapXUYEeCKOMY  YPOBHIO  MOJIEIUPOBAHUS; O MPAKTHYECKUX
Croco0  TOJIYYeHHS; MOJCIUPYEMBIA  PEXKUM paborax 1-3
¢byukmonupoBanust XTO u MexaHH3M TepeHoca
(bu3UYecKoil CyOCTaHIIMU; THUIl B3aHUMOJICUCTBUS
rapaMeTpoB; THUII, TOPAIOK, MNPOCTPAHCTBEHHAs
pa3MepHOCTh,  OJHOPOJHOCTb,  MEPEMEHHOCTh
ko2 (ppurmeHToB ypaBHEHUH B YaCTHBIX
MIPOU3BOIHBIX; XapAKTEPUCTHKA KPAEBbIX YCIOBUH;

THUI KPaeBOM 3a1a4Hu.

1 [TocTpoeHne KOHEYHBIX PA3HOCTEN Pa3IUIHBIX 8 CobecenoBanue
MOPSIAKOB anmpoKCUMalUU JUTSt 3aMEHbI no
MPOW3BOJHBIX B YPAaBHEHUAX M TPAHUUYHBIX KOHTPOJIbHBIM
yeaoBusix MM XTO ¢ pacnpeneneHHbBIMU BOIIpOCaM
napaMeTpami.

1 CocraBiieHrne XapaKTEpPUCTUKH pa3pabOTaHHOMN 4 [IpoBepxka
B XOJi¢ BBINOJHEHMSI MPAKTUYECKOW paboThl 2 pe3yNIbTaToB
Pa3HOCTHOM CXEMBI M0 CIEAYIOLIMM IOKa3aTelsaM: BBITIOJIHEHUS
SIBHOCTB; YHCJIO Y3JI0B U BPEMEHHBIX CJIOE€B CETKH, 3aJlaHus Ipu
WCIIONBb30BAHHBIX TMPU TOCTPOECHUU PAa3HOCTHOU 3alUTE OTYETA
CXEMbl; CHMMETPHUYHOCTh KOHEUHBIX Pa3HOCTEH 10 O MPaKTHYECKUX
IIPOCTPAHCTBEHHON KOOPJIMHATE U BPEMEHM. paborax 1-3

1 [TpeobpazoBanme pPa3HOCTHOU CXEMBI, 4 ITpoBepka
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Ne O6bem
Ilepedyens BOpocoB ’ ®opmMma
pasjiena IUIsl CAMOCTOSITEIIbHOI'O U3yUECHUS axa KOHTPOJIS
JUCLUIUIMHBI 4achl
pa3paboTaHHOM B Xofe BBITOJIHECHUS pe3yabTaToB
IIPAKTUYECKON paboThl 2, B cUCTEMY (OPMYI JUIs BBIITOJIHEHUS
pacuera ceTouHbIX napamerpos coctosiHus XTO ¢ 3a7aHus B X0JI€
pacripeielIeHHbIMU [TapaMeTPaMH. peanu3anuu
IIPaKTUYECKOU
paboThl 2
2 Pazpabotka CTPYKTYpBI uHTepdeiicon 4 ITpoBepka
uccaenosarens u paspadorunka (B Buge UML- pe3yIbTaTOB
IMarpaMM  BapHaHTOB  MCIOJNB30BAaHMA)  JUIS BBITTOJTHEHHS
IIPOrpaMMHOr0 00ecreyeHHsl 0 MOJECIUPOBAHHIO 3aJJaHUs B X0O/1€
u HCCIIE0BAHUIO 3aJIaHHOTO XTO c peanu3anuu
pacripeielIeHHbIMU TapaMeTpPaMH. IPAKTUYECKON
paboTsl 3
2 O6ocHoBaHue  BBIOOpAa  HMHCTPYMEHTAJIBHOM 6 [TpoBepka
cpenbl pa3pabOTKH BBIYMCIUTEIBHOTO MOIYIS H pe3yabTaToOB
uHTepeiicoB NporpaMMHOro obOecrnedeHus A BBIITOJIHEHUS
MOJIETTMPOBAHUS U HcciaenoBaHus 3agaHHoro XTO 3a7laHus B XOJI€
C pacrpeielIeHHbIMU TapaMeTpaMHu. peanu3anuu
IIPAaKTUYECKON
paboThI 3
Htoro 48

4.4.1. Ilpumepbl BONPOCOB IS KOHTPOJS CAMOCTOSITEIbHOH  PadoThl
00y4Yar MU XCSH.

1. VpaBHenus wmaremaruyeckol  ¢usuku, wucnoiaszdyemsle B MM  XTO ¢
pacripe/ieIeHHbIMU  [TapaMeTpaMH. XapakTepucTHKa W 00JacTh MpPUMEHEHHs ypaBHEHUs
KOHBEKTUBHO-IU(PPYy3HMOHHOTr0 nepeHoca. [IpuMep noctaHOBKM CMeEIIaHHOW KpaeBoil 3a1auu.

2. YpaBHeHHs MaremMaTudyeckod ¢usuku, wucnoibdyemple B MM  XTO ¢
pacIpenesieHHbIME  [TapaMeTpamMH. XapaKTepucTUKa U 00JIacTH TMPUMEHEHMsI ypaBHEHUs
Jlannaca. IIpuMep OCTaHOBKM KpaeBOM 3a/1a4u.

3. YpaBHeHHs MaremaTthdeckod ¢usmku, wucnoiapdyeMpie B MM XTO ¢
pacrpe/ieIeHHbIMU  MTapaMeTpamMH. XapakTepuCTHKa W 00JacTh TMPUMEHEHHs ypaBHEHUs
ITyaccona. [Ipumep nocTaHOBKHM KpaeBOM 3a/1auu.

4. Tunbl ypaBHEHMH B YaCTHBIX IPOU3BOJAHBIX, HcHoib3yeMblx B MM XTO c
pacrpezieleHHbIMU MapaMeTpamMu. XapakTepUCTUKa U MPUMEPhl YPaBHEHUN THMIepOOINYECKOro
THUIIA.

5. Tunbl ypaBHEHUH B YaCTHBIX MPOU3BOJHBIX, HCHOIB3yeMbix B MM XTO c
pacrpe/ieIeHHbIMU MTapaMeTpaMu. XapaKTepUCTUKAa M MPUMEPhl YpaBHEHHH MapaboiInyecKoro
THUIIA.

6. Tunpl ypaBHEeHMH B YaCTHBIX IPOM3BOJHBIX, HcHoib3yeMblx B MM XTO c
pacupeieNeHHbBIMI ITapaMeTpaMH. XapaKTepUCTHKA M MPUMEPHl YPABHEHUN AIUTMIITHYECKOIO
THUIIA.

7. IlocTpoeHHEe KOHEYHOW PA3HOCTH, AaIMPOKCUMHUPYIOIICH SBOIIONUOHHBIN WICH
YpaBHEHHsSI KOHBEKTHUBHO-AU((Y3MOHHOTO TmepeHoca C TMEPBBIM IMOPAJKOM MMOTPEUTHOCTH
annpoOKCHMALINN.

8. IlocTpoeHne KOHEYHOH pa3HOCTH, AaIMPOKCUMHUPYIOIIEH KOHBEKTUBHBIM YileH
YPaBHEHMsI KOHBEKTUBHO-AM(D(PY3MOHHOTrO MEpeHoca €O BTOPHIM MOPSAIAKOM MOTPELIHOCTH
annpoKCUMALIUH.

9. IlocTpoeHHe KOHEYHOW PA3HOCTH, AaNNMPOKCUMHUpYIOMmEH auddy3UOHHBIH WICH
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ypaBHeHus Jlamnaca co BTOPbIM ITOPSIAKOM IOTPEIIHOCTH alllIPOKCUMALUU.

5. [lepeyeHb y4eOHO-MeTOAMYECKOT0 OOecredeHus AJIsi CAaMOCTOATEIbHON PadoThI
o0yyaromuxcs Mo JUCIUIIHHE.

Metoanyeckue yKazaHus Al 00y4aroIuXxcs 10 OpraHu3aluyd CaMOCTOATENIbHOM paboThI
10 JWCUUIUIMHE, BKIIIOYAsl IMEPEYCHb BOIMPOCOB IS CAMOCTOSITEILHOIO W3ydeHHsI, (HOPMBI
KOHTPOJISI CaMOCTOSITENIbHOM pPabOThl MO TUCHUIUIMHE W TPEOOBAaHUS K WX BBITOJIHEHHUIO,
pa3MeIleHbl B JJICKTPOHHOW MH(pOopMannoHHO-o0pa3oBarenbHoit cpene CIIOITU(TY) nHa
MenuanopTaie mo aapecy: https://media.technolog.edu.ru.

6. @DoHJ OLIEHOYHBIX CpeacTB AJisl MPOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTaAlluM.

ITpomerxyTouHas arTecTanus N0 AUCHUILIMHE TPOBOIUTCS B (hopMe 3ayerTa.

3aueT mpenycMaTpuBaeT BBIOOPOYHYIO IMPOBEPKY OCBOCHHS IPEILyCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHIIMU U KOMIUIEKTYETCS ABYMsI BOIIPOCAMH.

IIpu cnadye 3adera CTYJIEHT IOJy4yaeT JiBa BOIIPOCAa U3 IEPEUHs BOIPOCOB, BpeMs
HOJTrOTOBKU CTYACHTA K YCTHOMY OTBETY — 110 30 MUH.

[Ipumep BapraHTa BOIPOCOB HA 3a4eTe:!

Bapuant Ne 1
1. TlocraHoBka 3ajauM aHajluW3a NPUUYMHHO-CIEACTBEHHBIX cBs3zel B XTO ¢
pacnpeneneHHbIMU Tapamerpamu. [Ilpumep MM s perenus 3agaun ananuza XTO.
2. dyHKuMOHANBHAs CTPYKTypa THUIIOBOTO MOJEIHUPYIOIIEr0 IMPOrpaMMHOIO
KoMIUIekca nns  ucciaepoBaHuss XTO ¢ pacnpeleneHHBIMM — IapaMeTpaMHu.
XapakTeprucTuka 0a30BbIX IPOrpaMMHBIX Moayiel. [Ipumep.

cDOH,I[ OLCHOYHLIX CPECACTB 110 JUCIHHUIIIMHEC MMPCACTABJICH B HpI/IHO)KeHI/II/I Ne 1,

PezyanaTm OCBOCHHUA JUCHUINIMHBI CUHUTAKOTCA JOOCTUTHYTBIMH, CCJIW [OJId BCCX
9JICMCHTOB KOMIICTCHIHWU NOCTUTHYT HOpOFOBLIfI YPOBCHb OCBOCHHUA KOMIICTCHIHWU HA JAHHOM
OTaIl€ — OIICHKA «3a4€T».

7. IlepevyeHb yueOHBIX U3IaHUI, HEOOXOIMMBIX JIJIsl OCBOEHUN TUCUMILINHBI.

a) nevyaTHbIe U3TAHMS

1. Bomukos, E. A. Yucnennbsie meTobl : yueOHoe mocooue / E. A. Bonkos. — 5-¢ 3.,
ctep. — CIIO. ; M. ; KpacHonap : Jlans, 2008. — 248 c.

2. T'aprman, T. H. OcHOBBI  KOMITBIOTEPHOTO  MOJECIUPOBAHUS  XHUMHKO-
TEXHOJIOTHYECKHX MPOIeccoB : yueld. mocodue ans By3oB / T. H. I'aptman, JI. B. Knymun. — M. :
Axanemknura, 2006. — 416 c.

3. 3apy6un, B. C. MaremaTnueckoe MO/IeIMpOBAaHNE B TEXHUKE : yueb. Juid BTy30B / B.
C. 3apy6un. — 3-e m31. — M. : U3a-Bo MI'TY um. H.D. baymana, 2010. — 495 c.

4. Kynbtun, H. b. C++ Builder / H. b. Kynbtun. — 2-e usna., nepepa6. u gom. — CIIO. :
BXB-IlerepOypr, 2008. — 463 c.

5. Kynerun, H. b. C/C++ B 3agauax u npumepax / H. b. Kynbstun. — 2-e uzn. — CIIG. :
BXB-IlerepOypr, 2009. — 349 c.

6. Mapuyk, I'. 1. MeTo/ipl BBIYUCIUTENBHON MaTeMaTUKH : y4el. mocodue st By30B /
I'. . Mapuyk. — 4-e uzn., crep. — CIIO. ; M. ; Kpacunonap : Jlans, 2009. — 608 c.

7. Hopenxo, WM. II. ABromaru3upoBaHHbIE HH(POPMALMOHHBIE CUCTEMBI : Y4eO.
nocobue / U. I1. Hopenkos. — M. : U3n-Bo MI'TY um. H.O. baymana, 2011. — 342 c.

8. Ilaxomos, b. 1. Camoyuutens C/C++ u C++ Builder 2007 / b. U. ITaxomos. — CII6. :
BXB-Iletepoypr, 2008. — 672 c.

9. Tewumes, J[. UI. JluerBuctudeckoe W  MPOrpaMMHOE  OOecTeueHue
aBTOMAaTHU3UPOBAHHBIX chcTeM : yuel. mocooue st By3oB / [l. III. Tenumen ; mox pen. T. b.
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Yuctsakooit. — CII6. : LOIT «IIpodeccus», 2010. — 403 c.

10. Yucrsaxkoa, T. b. WHTemnekryanpbHOe yNpaBICHHE MHOTOACCOPTUMEHTHBIM
KoKcoxummuueckuM npousBoactBoM / T. b. Yuctsxosa, O. I'. boiikosa, H. A. Yuctskos. — CII6. :
LIOIT «ITpodeccus», 2010. — 187 c.

11. Yucrsakosa, T. b. MaremaTudueckoe MOACIUPOBAHUE XUMHUKO-TEXHOJIOTHUYECKUX

00BEKTOB C pacHpeielieHHbIME apameTpamu : yued. mocodue s By3oB / T. b Uuctsikosa, A.
H. IMonocus, JI. B. T'onbuesa. — CII6. : LIOIT «IIpodeccus», 2010. — 240 c.

0) 3J1eKTPOHHBbIE y4eOHbIe U3JAHUSA

12. AnnpuanoBa, A. A. Anroputmusanus ¥ nporpammupoBanue. IIpaktukym : yue0.
nocooue / A. A. Aunpuanosa, JI. H. Mcmarunos, T. M. MyxTtapoa. — CII6. ; M. ; KpacHonap :
Jlanb, 2019. — 240 c. (OBC «JIanby)

13. T'ymepoB, A. M. Maremarudeckoe MOACIUPOBAHNE XHMHKO-TEXHOJIOTHYCCKHUX
nporeccoB : yueb. mocobue anst By30B / A. M. I'ymepoB. — 2-e uza., nepepad. — CII6. ; M. ;
Kpacuogap : Jlans, 2014. — 176 c. (OBC «Jlanby)

14. KommbroTepHbie TEXHOJIOTHH MOJIETTUPOBAHUS MPOLIECCOB MOJTy4eHUS
BBICOKOTEMIIEPATYPHBIX HAHOCTPYKTYPHUPOBAHHBIX MaTepuasioB : yuded. mocobme / T. b.
Yuctsakosa [u ap.] ; CIIOI' TU(TY). Kad. cuctrem aBromaTusup. npoexktupoBanus u ymp. — CII6. :
[6.1.],2013. - 223 c. (Ob)

15. Mapkos, 1O. I'. MatemaTtnueckue MoeIN XUMUYECKUX peakiuil : yueOHuk / FO. T
Mapkos, 1. B. Mapkosa. — CI16. ; M. ; Kpacuonap : Jlans, 2013. — 192 c. (OBC «Jlanb»)

16. He3nanos, A. A. [IporpaMmMupoBanue U anropuTMu3anus : yued. it By30B / A. A.
Hesnanos. — M. : Akanemus, 2010. — 304 c. (3b)

17. Camoiinos, H. A. IlpumMepsl 1 3a1auu mo Kypcy «MaremMaTndeckoe MOJeTUPOBaHNE
XUMHUKO-TEXHOJIOTHIECKHIX TpoIieccoBy : yued. mocoome / H. A. Camoiinos. — 3-e u3j., uchp. u
nor. — CII6. ; M. ; KpacHonap : Jlans, 2013. — 176 c. (OBC «Jlanb»)

18. TexHONOTHS BBIYMCICHHI B CUCTEME KOMITbIOTEpHON MaTemaruku Mathcad : y4eO.
nocobue / B. A. Xonmonuos [u ap.] ; CIIOI TU(TY). Kad. cucrem. ananmuza. — CIIO. : [6. u.],
2014. — 154 c. (OB)

19. Yucraxosa, T. b. [IporpammupoBanue Ha si3bIKax BBICOKOTO ypoBHs. ba3oBbIii Kypc :
yueb. mocobue / T. b. Yuctskosa, P. B. Aatunun, Y. B. HoBoxunosa ; CIIOI TU(TY). Kad.
CUCTEM aBTOMATH3Up. poekTupoBanus u ymp. — CIIO. : [6. u.], 2008. — 101 c. (Ob)

8. IlepedyeHb »3JIeKTPOHHBIX 00pPa30BaTeJbHBIX pPeCypcoB, HeOOXOAMMBIX IJIs
OCBOEHMS THCIHUIIUHBI.

VY4eOHbIi mIaH MO MporpaMMe OYHOTO OakanmaBpuaTta «ABTOMATH3UPOBAHHBIE CHCTEMBI
00paboTkn wWHpOpMaMKM ¥ YIpaBJICHHUS» B paMkax HampasieHus moarotopku 09.03.01
«MadopmaTtrka W BBIYUCIUTENbHAS TEXHUKa», pabodas mporpamMma JUCIHUILUIMHBI U y4eOHO-
METOJMYECKHEe MaTepHallbl 10 TUCIHIUIMHE pPa3MENICHbI B AJIEKTPOHHOW HWH(POPMAIMOHHO-
o0Opa3oBaTenbHOI cpene CIIGI' TU(TY) Ha Meauanoprane o azpecy:.
https://media.technolog.edu.ru.

Kpome ToOro, ams mMOATOTOBKM K MPAKTHYECKUM 3aHATHSM, 3a4€Ty, BBIMOTHEHUS
CaMOCTOSITENIbHOM pabOThI CTYI€HTHI MOTYT HCIIOIb30BaTh CIEAYIOLINE JIEKTPOHHBIE PECYPCHI:

www.exponenta.ru (o6pazoBarenbHbIA MATEMATUUECKUN CANT);

model.exponenta.ru (caiT 0 MOJEIMPOBAHHUH W HCCICIOBAHHH CHUCTEM, OOBEKTOB,
TEXHOJOTUYECKHX MPOIECCOB U (PU3UUECKUX SBICHHA );

inftech.webservis.ru, citforum.ru (caitter nHGOPMAIIHOHHBIX TEXHOJIOTHIT);

www.novtex.ru/IT (Bed-cTpannna xxyprana «H)opMamoOHHbIE TEXHOIOTHIY);

edu.ru (dbenepanpHbIi mopTan «Poccuiickoe 00pa3zoBaHUE);

www.openet.ru (pOCCHHCKUI MOpTal OTKPHITOr0 00pa3oBaHusi);

elibrary.ru  (mHbOpMaInmoHHO-aHAMUTHYECKUM  mopTtanm  «HayuHas — »iekTpoHHas
OMOJIMOTEKAY),
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a TaKk)Ke 3JIEKTPOHHO-OMOINOTEUHBIE CHCTEMBI:

«ONEeKTPOHHBIM YHMTAIBbHBIA 3a1 — bubmmoTex» (pexxum moctyma: http://bibl.1ti-
gti.ru/servicel.html, Bxox 1o jJoruHy 1 mapoJio);

«Jlanp» (pexum npocrtyna: http://e.lanbook.com/books, cB0OOIHBIN BXOA ¢ JIFOOOTO
3apETUCTPUPOBAHHOTIO KOMITBIOTEPA HHCTUTYTA).

9. MeToauuyecKue YKazaHus NJisd 06yqaloumxca 0 OCBOCHHIO TUCHUILIMHDBI.

Bce Buapl y4eOHBIX 3aHATUH 1O JAUCHUIUIMHE TPOBOASATCS B COOTBETCTBUU C
tpeboBanusamu ciaenywomux CTO (CTII), aeitcrByromux B CIIOGI TU(TY):

CTII CIIGI'TU 040-02 KC VYKIB. Bunbl yuyeOHbIX 3aHsTuii. Jlekmus. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014 KC VYKIB. Bugsl y4eOHbix 3anstuii. CeMuHapsl u
npakTudeckue 3ansatus. O0mue TpedoBaHMsI K OpraHu3aliy U NPOBEACHHUIO;

CTIT CIIOI'TH 048-2009 KC VYK/IB. Bunbel y4eOnbix 3anstuii. CamocTosiTeNnbHas
tanupyemMas padota crynentoB. O0mue TpeOOBaHUS K OpraHU3aIMH U TPOBEICHUIO;

CTO CIIoI' TU(TVY) 016-2015 KC YK/B. Ilopsaok opraHu3aiyy U TPOBEICHHS 3a4€TOB
U DK3aMEHOB.

[InanupoBaHue BpeMEHH, HEOOXOAMMOIO HA HU3YyYEHHE IUCLMIUIMHBI, JIy4llle BCEro
OCYIIECTBIISITh Ha BEChb CEMECTp, MpeAycMaTpuBash IPU 53TOM PETyJIsSpHOE IOBTOPEHUE
IpoiiIeHHOr 0 MaTepHaa.

Ha npakTtuueckux 3aHSTHUSX IOCJIE BBIIOJHEHHUSI BCEX IPAKTUYECKUX pPA0OOT (MYHKT
Ne 4.3.1) cTynmeHTBHI C WCIIOJIB30BAHUEM KOMIIBIOTEPOB U COOTBETCTBYIOIIETO MPOrPAMMHOIO
oOecrnieueHys MOAroTaBIUBAIOT OTYET 0 HUX. CojepxaHue 3TOro OT4YETa yKa3aHO B 3aJaHUM Ha
npaktudeckue pabotbl. [Ipu odopmieHun ordyera O MNpakTHUECKUX paboTax HEoOXOIUMO
PYKOBOJCTBOBAThCSI TPEOOBAHUSMHU COOTBETCTBYIOIIMX rOCyAapcTBEHHbIX cTanaapToB u CTII:

I'OCT 7.32-2017 CUBU/. Otuer o Hay4HO-HcciaenoBaTenbckoi padore. CTpykTypa u
npaBuiia 0pOpMIIEHUS;

CTII CII6I'TH 006-2009 KC YK/IB. IloaroroBka u opopmiieHHE aBTOPCKUX TEKCTOBBIX
OpPUTHHAJIOB JIJISl U3aHUS;

I'OCT 8.417-2002 I'CH. EguHAIE BETUYHH;

CTII JITU um. Jlercosera 2.055.005-79 KC YK/IB. Equnuiisr Gu3nveckux BETHYNH;

I'OCT 19.701-90 ECITA. Cxembl anropuTMoB, IPOrpaMM, TaHHBIX U CUCTEM. Y CIIOBHBIE
0003Ha4YeHMsI U ITPaBHUJIa BBITOJIHEHUSL.

JlucuuiuinHa  XOTs M Ipejmnojaraer  cOaJlaHCUPOBAHHBIM  OTOOp  BaXKHEMIIMX
COCTaBIIIIOIIMX METOJOB M TEXHOJOIMH MaTeMaThdeckoro wmoaenupoBanus XTO ¢
pacripe/ieIeHHbIMHU TTapaMeTpaMu, OJJTHAKO HOCUT HeM30exHO 0030pHBIN XapakTep. [loaTomy oHa
JOJKHA ~ COMPOBOXKIATHCS ~ MHTEHCHBHOM  CaMOCTOSATENbHOW  pabOTOM  CTYJEHTOB €
PEKOMEH/IOBAaHHBIMH TIPEMNOJaBaTeIsIMU  JIUTEPATYPHBIMA HCTOYHMKAMHU M 3JEKTPOHHBIMU
pecypcaMu, B TOM 4Kciie HH(POpMalMOHHBIMU pecypcamu ceTu «VHTepHeT», o BCceM paszzesiam
mucuuruiHbel. CamocTosTeNbHas padoTa npenycMoTpeHa B oobeme 48 akajieMHYecKUX 4acoB.
Bonpocs! u 3aganus 115 caMoCcToATeIbHOM paboThl MpHUBeeHbI B oapasene Ne 4.4,

Marepuan, 3aKOHCIIEKTUPOBAHHBIM CTy/IE€HTaMHM Ha JIEKIMIX, HEOOXOOMMO B paMKax
BHEAYJIMTOPHOM CaMOCTOSTEIbHOM pabOThl PErYJISPHO AOIMOJHATH CBEJIEHUSMU U3 Y4EOHBIX
U3JaHU{, TpUBeACHHBIX B pasznene Ne 7. Ilpum 3TOM Ha OCHOBE M3y4YeHHs] PEKOMEHJOBAaHHOU
JUTEpaTyphl 11€JIeCO00Pa3HO COCTAaBUTh KOHCIEKT OCHOBHBIX TOJIOXKEHHH, TEPMUHOB U
oTpenieNieHn i, TpeOYIOIUX 3aTIOMUHAHNUS U HEOOXOAUMBIX IS OCBOSHUS CIEIYIOUINX Pa3/ieioB
y4eOHON JUCITUTIITMHBI.

Jns pacmpeHuss ¥ yrIyOJeHHMs 3HAHWNA MO JUCLHUIUIMHE HEOO0XOAWMO AaKTHUBHO
UCIIOJIb30BaTh:

MaTepHalbl CaliTOB, pEKOMEHIOBAaHHBIX MPENOIaBaTeNIMI Ha JIGKIHUAX M MPAKTUYECKUX
sauaTusax (pasaen Ne 8 u moapasgen Ne 10.3);

MH(POPMAIIMOHHO-TIONCKOBBIE CUCTEMBI ceTH «VIHTEpHET»; IPU ATOM CIIEAYET BBHIIOIHHUTD
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3apoc, BKJIIOYAIOIIMN KIIOYEBBIE CJIOBAa pasleNna IUCLUUIUIMHBI, B Pa3IUYHbIX I[TOMCKOBBIX
cucreMax, Takux Kak SHaekc (pexxum mpocryma: http://www.yandex.ru), Google (pexum
nocryna: http://www.google.ru), cpenu HaliIGHHBIX CCBUIOK, B MIEPBYIO OYEPE/Ib, H3y4YaTh CAlThI
U BeO-CTPaHUILIBI CO CTPOTUM COOTBETCTBUEM 3aIIPOCY MIIH BHICOKOM PEIEBAHTHOCTBIO.

KoHTposib camocTosiTenbHON paboThl OCYLIECTBIISETCA IO BOIIPOCaM, MPUMEPBI KOTOPHIX
npuBeaeHbl B yHKTe Ne 4.4.1, a Takke 1o pe3yJibTaTaM BBIIIOJIHEHHUS 3aIaHUM, IPUBEJCHHBIX B
tabnuue noapaszaena Ne 4.4 (nmpoBepka pe3ybTaTOB BBIIOJIHEHHS 33JaHUI POBOAUTCS B XOJIE
peanu3anuy NpakTHYSCKUX paboT U IPH 3alUTE OTYETa O HHX).

OCHOBHBIMHU YCIIOBUSIMH TPABWJIBHOW OpraHM3alUu y4eOHOTro Iporecca Ui CTYACHTOB
SABIISICTCS:

TUTAHOBOCTH B OPraHMU3aluH Y4eOHOH paboThI;

Cepbe3HOE OTHOIICHHE K U3YUYCHUIO MaTepHana;

MMOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansTus CTyAeHT OOJKEH MPUXOAUTh, UMesl Oarak 3HAHUW U BOMPOCOB IO YiKe
U3Y4YEHHOMY MaTepuaiy.

Texymuit KOHTPOJIb pabOTHI CTYACHTOB OCYIIECTBIISECTCS MyTeM MPOBEPKH PE3YJIbTaTOB
BBITNIOJIHEHUS CTYIEHTaMU 3aJJaHUM U 3alllUThl OTYETa O IPAKTHUECKUX paboTax.

[IpomexyTouHas arTecTalus MO JUCIHMILUIMHE OCYILECTBISIETCS B BUIEC 3ayeTa,
IPOBOIUMOTO B )OPME MHAWBUIYAITEHOTO YCTHOTO OTPOCa.

Heo0OxonuMbIM yclioBUEM MOTYyUYEHUS A0MYCKa K 3a4eTy SBISETCS BBIMOJIHEHUE U 3alUTa
CTYJEHTOM BCEX MPAKTUYECKUX paboT, MPEIyCMOTPEHHBIX paboueil IporpaMMON.

[Ipy moaroTroBke K 3a4eTy PEKOMEHAYETCS HECKOJIBKO pa3 MPOYUTATh BECh KOHCIIEKT
JICKIHiA, JTOTIOJHEHHBIH HH(pOpMaIeld U3 PEeKOMEHAYeMbIX UCTOYHUKOB (pazmensl Ne 7, Ne §,
nogpazzen Ne 10.3). IIpu sTOM CTYAEHT, MOHSAB JIOTMKY H3JI0OXKEHHUs y4yeOHOro marepuana,
MOJIy4aeT MPEACTaBICHUE O MpeIMeTe W3y4aeMOW AMCLUUIUIMHBI B LEJIOM, YTO IO3BOJIIET €MY
IPOJEMOHCTPUPOBATh Ha 3a4eTe CPOPMHUPOBAHHOCTh MPEAYCMOTPEHHBIX  AJIEMEHTOB
KOMIIETEHIIUH.

Ha 3auere cTyaeHT oTBe4aeT Ha JBa KOHTPOJIBHBIX BONPOCA M3 PA3JIMYHBIX Pa3/IEJIOB
JUCLUIUIMHBL (11 OLIEHKM C(OPMHPOBAHHOCTH PA3IUYHBIX MPETYCMOTPEHHBIX 3JEMEHTOB
komrereHIMM).  CHHMCOK  KOHTPOJIBHBIX ~ BONPOCOB  MpejacTaBieH B paszzgene Ne 3
[Tpunoxxenus Ne 1. Ouenka, popmupyemas B pe3yiabTaTe co0ece0BaHUsl, SBISETCS UTOIOBOM 1O
TUCITUTLINHE.

[locTosiHHAs aKTUBHOCTh Ha 3aHATHUSX, TOTOBHOCTh CTaBUTh U OOCYKIATh aKTyajbHbIE
poOIeMbl TUCIMITIIMHBI — 3AJI0T YCHEIHOW paboThl U MOJI0KHUTEIbHON OILICHKH.

10. ITepeyens MH(POPMALMOHHBIX TEXHOJIOTIH, HCTOIb3YyeMBbIX PH OCYIIECTBJIEHUHU
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCIHUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B ydeOHOM mporiecce Mo AWCIUIUIMHE MPEAYCMOTPEHO HCIOJIB30BAHUE CIICTYIOIINX
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHUE JICKIUNA C UCTIOJIb30BAHUEM MYJIbTUMEINUNHBIX MPE3CHTALNH;

MPOBEJICHUE TPAKTHUECKUX 3aHATUH U CaMOCTOSITENIBHOH pPabOThl CTYAEHTOB C
WCIIOJIb30BAaHUEM CHCTEMHOTO W TPHUKJIAIHOTO TPOTrPAMMHOTO OOECTIeUeHUsl, B TOM YHCIIC
WHCTPYMEHTAIBHBIX CPEICTB pa3pabOTKH MPOOIEMHO-OPUEHTUPOBAHHOTO TMPOTPAMMHOIO
obecrieueHusi, WHHOPMAITMOHHO-TIOUCKOBBIX cucTeM cetn «VHTepHeT», CpeacTB BBOJA,
penakTupoBaHUs ¥ POopMATHPOBAHUS TOKYMEHTOB;

B3aUMOJICHICTBHE CO CTYJAEHTAMH IIOCPEICTBOM SJEKTPOHHOW HWH(POPMAIIMOHHO-
obpazoBarensHoit cpeant CITOI TU(TY).

10.2. IIporpaMmmHoe oOecneyeHue.

[Ipu mpoBeneHHM NPAKTUYCCKUX 3aHITHH M CAaMOCTOSTEIBHON paOOThI CTYACHTOB
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UCIIONIB3YeTCS  CICAYIONIee JIMIEH3HOHHOE M CBOOOJHO pAaCHpOCTpaHIEMOE CUCTEMHOE H
NPUKIIAJHOE TPOrPaMMHOE 00ecTIeueHHeE:

oneparonHas cucrema Microsoft Windows 10;

aHTUBHpYCHOE nporpammuoe obecrieuenne Kaspersky Endpoint Security;

MHTErpUpPOBaHHAsl cpena pa3paboTku mporpamMHoro obecrnedyenust Microsoft Visual
Studio (s361k porpammupoBanus C#);

yYHUBEpCabHbIN MaTeMaTuyeckuii maker Mathcad 14;

rpadguvecKkuii peaakTop (BKIFOYAIONUNA HHCTPYMEHTHI penaktupoBanuss UML-nuarpamm
u Oiok-cxem anropurmoB) Microsoft Office Visio;

tekcToBbiii mpoueccop Microsoft Office Word wnmu Apache OpenOffice Writer wnum
LibreOffice Writer;

tabmuuneiii tporeccop Microsoft Office Excel mnmu Apache OpenOffice Calc wnm
LibreOffice Calc;

BeO-Opay3ep Mozilla Firefox nimu Google Chrome.

10.3. ba3bl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.

Nudopmannonnas cucrema «EquHoe 0KHO TocTyna K oOpasoBarenbHbIM pecypcamy (MC
«EnuHOoe OKHO»), oOecrieunBaromias CBOOOJIHBIM JIOCTYI K WHTETPAIbHOMY KaTajory
oOpasoBarenbHbIX VHTEpHET-pEeCypcoB M 3JICKTPOHHOM OMOIMOTEKE Y4eOHO-METOIUYECKUX
MaTepHaJoB, B TOM YHUCIIC JIJISl BHICIIIEIO OOpa30BaHMsL.

MexyHapoJHbIE MYJIBTHIUCIHUIUIMHAPHBIE aHAJTUTHYeCKHe pedepaTuBHBICE 0a3blI
JTAHHBIX HAYYHBIX TYOJIUKAIIHIA:

Web of Science (pexxum mocrtyma: http://apps.webofknowledge.com, cBoOGOmHBIN ¢
J000T0 3aperucTPUPOBAHHOTO KOMITBIOTEpA HHCTUTYTA);

Scopus  (pexxum  jmoctyma:  http://www.scopus.com, CBOOOAHBIH ¢  JIFOOOTO
3aperucCTPUPOBAHHOTO KOMITbIOTEpA HHCTUTYTA).

11. MartepuajibHO-TeXHHYECKOe oO0ecreyeHHe OCBOCHHUS IUCHUILIMHBI B XO0[e
peajqu3anuu 00pa3oBaTeJIbHON MPOrpamMMbl.

Jns  mpoBeaeHUss yuyeOHBIX 3aHATMH 1O JUCHMIUIMHE Ha Kadeape CUCTeM
aBTOMaTuU3UpoBaHHOro npoektupoBanus u ynpasiaeHus CIIGI'TU(TY) ummeercs HeoOxonumas
MaTepHaIbHO-TEXHHUECKas 0a3za:

HanmenoBanmne KOMITBIOTCPHOT'O

KJacca kadeapsl Obopynosanne
Knacc MOJICIIMPOBAHUSA " 18 mocagoYHBIX MECT.
ONTUMHU3AINH CIIOKHBIX VYyeOHast Mebenb, MIIaCTUKOBAs JOCKA.
TEXHUYECKUX CUCTEM [Tepconanbnpie KOMMBIOTEPHI (9 mIT.): MOHOOJIOK Lenovo

C360 c 19,5-mroitmoBbIM auciuieeM; npoueccop Intel Core
13-4130T (2,9 ITu); O3Y 4 TI6; HXMJ 1000 I'0;
BcTpoeHHble DVD-RW  mpuBon, Buaeokapra Intel HD
Graphics 4400, 3BykoBas u ceteBas KapThl. [lepcoHanbHbIe
KOMITBIOTEPH! O0BEIMHEHBI B JIOKAJIBHYIO BBIYUCIUTEIBHYIO
ceTb Kadeapsl, UMEIOT BBIXOH B ceTh «VHTEepHET» H
o0ecrneunBaroT JOCTYN B 3JEKTPOHHYIO WH(pOpPMAIMOHHO-
obpazoarenbhyto cpeay CITGI TU(TY).

JlexuroHHas ayautopus 56 mocagoYHbIX MECT.
VYuebHas mebenb.
Mynerumenuiinsie  mpoektopsl NEC NP40 u Benqg
MS524.
Hoytoyku Asus a6j u Sony Vaio VPCSA.
MynbpTuMeaniiHas HHTEpaKTHBHAs 1ocka ScreenMedia.
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JIMIIEH3MOHHOE CHCTEMHOE U MPUKIIATHOE MPOrpaMMHOE 00ecIiedeHre, UCIOIb3yeMOE B
y4eOHOM ITIpOIIecCe MO0 AUCITUIUIMHE, IIEPEYUCIIeHo B moapaszaene Ne 10.2.

12. Oco0eHHOCTH OCBOEGHHSI [IUCHUIUIMHBI HMHBAJIWAAMHM M JHODAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTSMHU 3/10POBbSI.

JUis WHBaIMOOB W JUI[ C OTIPAaHUYECHHBIMH BO3MOXKHOCTSIMH Y4eOHBIM mpoIecc
OCYILECTBIISICTCS B COOTBETCTBHH ¢ [lososkeHHMeM 00 opraHM3alnuy y4eOHOro Iporecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
yTBEPXAECHHBIM pekTopoM 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMme JUCITUTLTAHBI

DoH/1 OLIECHOYHBIX CPEICTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTanuu

no JUCcHUILINHE «MaTeMaTu4deckoe MOACJTHUPOBAHUEC XUMHUKO-TEXHOJOTHYCCKUX 00bEKTOB

¢ pacnpe/e/ieHHbIMH IapaMeTpaMu»

1. [lepeyeHb KOMIIETEHIHIT U ITANOB UX ()OPMHUPOBAHUSL.

Hupexc Copepxanue Otan GopmupoBaHus
KOMIICTCHIIU N Aep PMHP
[1K-2 Cnocoden OCYLECTBJIATH KOHIIENTYaJIbHOE, | IPOMEXKYTOUHBIN

(pyHKUIHMOHAJIbLHOE U JIOTUYECKOE MPOEKTHPOBAHHE
CHCTEM Cpe/IHero ¥ KpynmHoro Macmrada M CJI0KHOCTH
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2. IToxa3zaTeau u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINii Ha PA3JHYHBIX 3Tamnax ux q)OpMI/IPOBaHI/Iﬂ, mIKaJIa O¢cHUBaHUus.

Kon 1 HammeHoBaHue

VYpoBHH CHOPMHUPOBAHHOCTH

HUHAMKAaTOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)

AOCTHIKCHUSA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIoporoBbIif) (cpenumii) (BBICOKHIA)
[1K-2.6. HazpiBaeT BekTOphI mapamerpos, | [IpaBunbHBIE HazpiBaet BekTOoph! | HaspiBaer BekTOpH! | [IpaBunbHO Ha3bIBaeT
Omnucanue LIEJIEBOIO | COCTABIISIOIIUE OTBETHI Ha | MapaMeTpoB, [1apaMeTpoB, BEKTOPHI [1apaMeTpoB,

COCTOSIHUS 0o0beKTa | popMann30BaHHOE ommcanue | Bompocs! Ne 1, 2 | cocTaisromme COCTAaBJISIIOIINE COCTAaBJIISIOIINE
aBToMaru3anuu (coop u | XTO ¢ pachmpelneleHHbIMH | K 3aUeTy (hopMann30BaHHOE (hopMa30BaHHOE (hopMaM30BaHHOE
dopManuzanms JAHHBIX | MapaMeTpaMu  Kak  OOBbeKTa OmHUCcaHue XTO C | omucaHue XTO c | omucaHue XTO c
00 00BEKTE | MOAETHPOBAHUS u pacrpeneneHHbBIMU pacripeneneHHbIMU pacrnpeneneHHbIMU
aBTOMaTHU3allUH, WCCIE0OBaHUA, M  JaeT HX napaMeTpamu KaK | mapameTpaMH Kak OOBbeKTa | mapamerpamu Kak
MOCTaHOBKA 3amaun | xapaktepuctuky (3H-1) 00BeKTa MOJICIIUPOBAHUS | MOJCIIUPOBAHUS 1 | 00bEKTa MOJACITUPOBAHUS
aHaImM3a OPUYUHHO- W HUCCIENOBaHUS, HO | UCCIEAOBaHMSA, HO JA€T UX | U HCCIICI0BaHN,
CJIEJICTBEHHBIX CBS3EH) My TaeTcs B WX | XapaKTepPUCTUKY c | yBepeHHO m 0e3 OmMOOK
XapaKTepPUCTUKE HEeOOJBIINMH OITMOKaMHU JTaeT WX XapaKTePUCTUKY
[MpuBomut knaccudukanuo u | [IpaBunbHBIE IIpuBonut [puBonuT knaccudukanuo | [puBomut
JaeT ompenesieHusT TPeOOBAaHMM, | OTBETHI Ha | KJIAaCCU()MKAINIO M| M  JaeT  ONpeAeieHus | KIacCU(UKaMio | Jaer
npenbssiasieMblx Kk MM mna | Bompocsl Ne 4, 5 | HazeiBaeT — TpeOoBaHus, | TpeOOBaHMIA, ONpelEeNeHUs
aHainusa NIPUYUHHO- | K 3a4€eTy npenbsaBisiemble Kk MM | npeapasaseMsix K MM muist | TpeOoBaHMiA,
cnenctBeHHbIX cBsazeil B XTO c¢ JUId aHajuu3a INPUYMHHO- | aHAJIN3a NPUYMHHO- | IpenbsBiIsieMblx kK MM
pacrnpeneneHHbIMU CIIEJICTBEHHBIX CBSI3€il B | CIEACTBEHHBIX CBSI3€d B | Ul aHaAIW3a HPUYMHHO-
IapaMeTpamy, Ha3bIBACT XTO ¢ | XTO c pacnpeneneHHBIMHU | CIEACTBEHHBIX CBS3E€H B
crocoObl  obecriedeHus  ITHX pacnpeneneHHBIMU napaMmeTrpamu, Ho Ha3biBaeT | XTO c
tpeboBanuii (3H-2) apaMeTpaMHy, HO | cIOCOOBI obecrniedeHus | pacmpeeleHHbIMU
nyTaercs B crocobax | 3THX TpeOoBaHMI C | mapameTpaMu, Ha3bIBaeT
obecrieyeHust 3THX | IOMOIIBIO HaBOJAIIMX | CIOCOOBI  oOecreyeHus
TpeOOBaHU BOIIPOCOB 3THX TpeOoBaHud  Oe3
omMnOOK ¥  HaBOISIINX
BOIIPOCOB
IIepeuncnger, 3anuceiBaer U | [IpaBuibHbIE Ilepeunciser u | [lepeunciger, 3anuchIBacT | YBEPEHHO IEPEUUCIISET,
JTaeT XapaKTEPUCTUKY OCHOBHBIX | OTBETHI Ha | 3aIIUCBIBAET  OCHOBHBIE | U [AET XAapaKTEpUCTHKY | 3allUCBIBA€T M JIAeT
YpaBHEHUI MaTeMaTHYecKol | Bompockl Ne 66— | ypaBHEHUsI OCHOBHBIX YPAaBHEHUH | XapaKTEPUCTUKY
¢u3uku 1 KpaeBbix ycnoBuid st | 10 k 3auery MaTeMaTHYecKOH (U3UKH | MAaTeMaTHUECKONW (PH3MKH M | OCHOBHBIX ypaBHEHUI

HUX, SBIAOIMXCS 0a3zoi s
MOCTPOCHUSI  (PYHKIMOHAIBHBIX
MM XTO c pacnpeneneHHbIMU

U KpaeBble YCIOBHS IS
HHX, SBJSIOIIMECT 0a30it
TS TTOCTPOEHUS

KpaeBbIX YCIOBUH IS HUX,
SBIAIOIIMXCS  0a3oi  mus
MTOCTPOCHUS

MaTEeMaTHYECKOW (PU3UKU
M KPaeBBbIX YCIOBUH s
HHX, SBISIOMMXCS 0a3oi
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Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

[Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
napaMeTpamu, IPUBOJUT IIPUMED ¢yHkuMOHANBHBIX MM | GyHKIMOHAIBHBIX MM | nns MOCTPOEHUS
MM XTO c¢ pacrupenencHHBIMA XTO ¢ | XTO c¢ pacnpeneneHHbIMH | QYHKIHOHATBFHEIX MM
mapamerpamu (3H-3) pacrpeneneHHEIMI mapamerpamu, HOo  He | XTO c
napaMeTpaM, HO He JaeT | npuBoAuT mnpumep MM | pacnpeneneHHBIMU
ux xapaktepuctuky U He | XTO c¢ pacnpeneiaeHHBIMH | TapaMeTpamMH, IPHUBOAUT
npuBoaut npumep MM | mapamerpamu (mm | mpumep MM XTO c
XTO ¢ | mpuBoautr npuMep MM | pacnpenereHHbBIMU
pacnpeneneHHbBIMU XTO c¢ pacmpeneneHHbIMU | TapaMeTpaMu oe3
napaMeTpamMu rapaMeTpami ¢ OIUOKaMu) | OIUOOK
[IpuBogutr xnaccupukanuio u | [IpaBunbHBIC [IpuBoaur [IpuBomut xnaccudukanuto | [lpuBoaut
JlaeT ompeJeseHusi TpeOOBaHUM, | OTBETHI Ha | KJIAaCCU(UKAIIIO M| M  JaeT  OmpeAesieHus | KiaccupuKauuio H JaeT
npenbsBisieMbIXx K MeTofam | Bompocskl Ne 11, | HazeiBaeT — TpeOoBaHus, | TpeOOBaHMIA, oTpe/ieTIeHUs
pemenus ypasaeHnit MM XTO ¢ | 12 k 3auety MPEABSIBISIEMbIC K | IPeaBABISAEMBIX K METO/IaM | TpeOOBaHUH,
pacnpeneneHHbIMU [TapaMeTpaMHy MeTOoJaM pemieHus | pemeHuss ypaBHeHHH MM | nmpeabaBiIseMbIX K
(3H-4) ypaBHeHuit MM XTO c | XTO c pacnpeneneHHBIMH | METOaM pelieHus
pacrpeneaeHHbBIMU napamMeTpamy, ¢ | ypasHernii MM XTO c
apaMeTpaMH, HO | HEOOJBIIMMH OLIMOKaMHU pacnpeneaeHHBIMU
MyTaeTCs B OINPEIEICHUAX napaMeTpaMu, YBEPEHHO
TpeOOBaHUI n 0€3 onmbok
PacckasbiBaer UJIEI0 u | IlpaBunbsHBIC PacckaspiBaeT wmaero U | PacckaszpiBaeT  HIe0 M | YBEPEHHO pacCKa3bIBaeT
OMHCBIBAET  JTalbl  METOJA | OTBETHI Ha | IepeducisieT JTanbl | OMUCBHIBAET JTalbl METOAA | UICH0 M ONHCHIBAET JTAllbl
KOHEYHBIX pasHocTeit kak | Borpockl Ne 13— | MeToza KOHEYHBIX | KOHEUHBIX pa3HOCTeH Kak | MeToja KOHEYHBIX
crocoba nmoctpoenus | 15, 18-20, 25, | pasHocTeit kak cmocoba | crocoba MOCTPOEHUS | pa3HOCTEH Kak crocoda
anroputMuueckux MM ans | 26 k 3adery MTOCTPOEHUS anroputMudeckux MM ans | moctpoeHus
aHannsa NIPUYUHHO- anroputMuueckux MM | aHanuza NPUYMHHO- | alrOpUTMHYecKux MM
cnencTBeHHBIX cBs3eil B XTO ¢ JUIS. aHAJIW3a IPUYMHHO- | CJIEICTBEHHBIX CBA3€H B | A aHalIW3a I[PUYMHHO-
pacnpeaeaeHHBIMU cnenctBeHHbIX cBs3eil B | XTO c¢ pacnpeneneHHbIMM | CIEICTBEHHBIX CBs3€H B
rapameTpamu, JlaeT XTO c | mapamerpamu, HO naer | XTO c
XapaKTEePUCTUKY pacnpeneneHHBIMI XapaKTEPUCTUKY pacnpeaeneHHBIMU
MaTeMaTHYECKUX METO/IOB, nmapaMeTpaMM, HO  HE | MaTeéMaTH4YEeCKHX METOJIOB, | MapaMeTpaMH, JTaeT
MIPUMEHSAEMBIX Ha  JTanax, ONMCBHIBAET JTalbl, JAaeT | IPUMEHSIEMBIX Ha 3Talax, C | XapaKTEPUCTUKY BCEX
MIPUBOTUT COOTBETCTBYIOIIIHE XapaKTEepPUCTUKY HE BCEX | IIOMOIIBIO HABOJALINX | MATEMaTUIECKHUX
npumeps! (3H-5) MPUMEHAEMBIX Ha HHX | BOIPOCOB W  NPHUBOJUT | METOJOB, IPUMEHIEMBIX
MaTEeMaTHYECKUX COOTBETCTBYIONLINE Ha JTanax, MpaBUIbHO
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IToka3zarenu chopMUPOBAHHOCTU Kputepuit (onucaHue BBIPAXXEHHOCTHU JIECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
METOAOB M  MNPUBOIUT | MPUMEPHI C OMINOKAMHU MIPUBOIUT
COOTBETCTBYIOIIUE COOTBETCTBYIOIINE
IPUMEPBI C OIUOKaMHU IPUMEpPHI
CoctaBnsier  dopmanusoBanHoe | [IpaBuibHbIE Hmeer npencrasnenue o | CocraBiser B pesynprare aHamusza
onucanuve 3amaHHbIx XTO ¢ | oTBETH Ha | COCTaBJICHUU (dbopmanu3zoBaHHOE CTPYKTYpHO-
pacnpezeneHHpIMU MapaMerpamu | Bompocsl Ne 1, 2 | hopmanm3zoBaHHOTO omucanne 3amaHHBIX XTO | PyHKIMOHAIBHBIX
KaK OOBEKTOB MOJEIMPOBAHUS U | K 3aUETy OTHCaHUsA XTO c|c pacnpencIeHHBIMI | XapaKTEPUCTHK 3aJaHHBIX
UCCIIEIOBAaHUSL B PeE3yJbTaTe pacripefeIeHHbIMU napamMeTpamu kak | XTO c
aHam3a X CTPYKTYpHO- napaMeTpamMu KaK | 0OBEKTOB MOAEIMPOBAHMS | PACHpPEACICHHBIMU
(YHKLINOHANBHBIX 00BEKTOB u HCCIIEOBAHNSA B | MapaMeTpaMH COCTABIISET
xapakTepucTuk (Y-1) MOJIEJIUPOBaHUs U | pe3yiabTaTe aHaluM3a HX | UX bopmanu3oBaHHOE
UCCIIeI0BAHUS CTPYKTYpPHO- OnycaHHe Kak OOBEKTOB
(yHKUHMOHAIBHBIX MOJETUPOBaHUS u
XapaKTEPUCTHK ¢ | UccnenoBaHus
HEeOONIBIINMH OITUOKaMU KayecTBEHHO ©u  0e3
omn00oK
O60CHOBBIBaET cTpykTypy | [IpaBuiibHBIE He oOocHoBbIBaeT | I'pamotHO (B pesynbrare | I'pamotHO (B pesynbrare
¢ynkunonansHeix MM XTO c¢ | oTBeTHI HAa | CTPYKTYpY aHajM3a XapaKTepUCTUK | aHAJIM3a XaPAKTEPUCTUK
pacnpeziesieHHbIMU MTapamerpamu | Bonpockl Ne 4, | dyHkimoHnansabix MM | XTO ¢ pacnpenenennbivu | XTO c
u COCTaBIISIET cucremsl | 6-8, 10 x 3auety | XTO ¢ | mapamerpammu) pacnpeneaeHHBIMU
YPaBHEHUH M KPaeBBIX YCIOBHH pacnpenencHHBIMU 00OCHOBBIBACT ~CTPYKTYpPY | MapamMeTpamMHu)
MaTEeMaTHYECKOI'0 OIKCAaHUS napameTrpamu, IyTaercs | uX (YHKIUOHAILHBIX MM, | 000CHOBBIBACT CTPYKTYPY
XTO ¢ pacnpeleleHHbIMA MIPU COCTaBJIEHHU CHCTEM | COCTaBJISIET CUCTEMBI | UX (yHKUIHMOHATBHBIX
napamerpamu (Y-2) YpPaBHEHHH W KpAaeBBbIX | ypaBHEHUI MM, COCTAaBJISIET
yCIIOBUH MaTeMaTHUYECKOI0 CHUCTEMBl YpaBHEHHH U
MAaTeMaTU4YECKOro OIIMCaHUs XTO C | KpaeBbIX YCIIOBHM
ONHCaHUA XTO C | pacrpeneneHHbBIMU MaTEeMaTHYECKOT0
pacnpeneneHHbIMA IapaMeTpamy, HO HE | onMcaHus XTO c
napameTpamu 3aMBIKa€T WX KpaeBBIMHU | pacIpe/leIeHHBIMH
YCIIOBUSIMU napaMeTpamu
OcymecTBisier ITpaBunbHbEIE IIpaBunsHO crpour | [IpaBriibHO ctpout | CTpout
JUCKPETU3ALUIO OTBETBI Ha | IpoCTpPaHCTBEHHO- OpPOCTPAHCTBEHHO- OpOCTPAHCTBECHHO-
BBIUMCIIHTEIbHON o6nactu u | BOMPOCH Ne 14, | phenepppie ceTkn, HO | BpeMEHHBIE — CETKM WM | BpeMEHHBIC CETKH,
anrebpan3annio ypaBHEHUH B 16, 17, 21-24 x JIOITYCKAeT OIMMUOKU NIPU | pa3HOCTHBIE QHAJIOIU | ABHBIE W  HESBHBIC
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KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

IToka3zarenu chopMUPOBAHHOCTU Kpurepuit (onucaHue BBIPAXXEHHOCTHU JIECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
YaCTHBIX  IPOU3BOIHBIX U | 3a4eTy anrebpauzanuu YpPaBHEHUH B YaCTHBIX | Pa3HOCTHBIE CXEMB,
KpaeBbIx ycnoBuii MM XTO c YPAaBHEHUN B 4YaCTHBIX | Mpou3BOAHBIX MM XTO | anmpokcumupyromue
pacrpeieleHHbIMU ITapaMeTpaMu MPOU3BOIHBIX ulc pacnpesieIeHHbIMU | YPaBHEHHSI B YaCTHBIX
C [OpUMEHEHUeM SBHBIX U KpaeBbIX ycioBuii MM | MapaMerpamu € | IPOU3BOAHBIX u
HESABHBIX pa3HOCTHBIX XTO ¢ | IpUMCHCHHEM SBHBIX W | xpaeBble yciioBus MM
meto10B (Y-3) pacrpeneneHHbBIMU HESBHBIX METONOB, HO | XTO c
napaMeTpamu C | AOMyCKAaeT OWIMOKH TPH | pacnpeneaeHHbIMH
INPpUMEHCHUEM SABHBIX H anre6pan3aunn KpacBhbIX | NapaMeTpamu, 0e3
HCSIBHBIX ~ PAa3HOCTHBIX | yciioBuii MM omr0oK
METOH0B
Ha ocaoBe MM co3paer wu | [IpaBuibHbIE Ha ocnoBe MM co3paer u | Ha ocHoBe MM coznaet u | Ha OCHOBE MM
MPEICTABISIET B BUAE OJIOK-CXEM | OTBETHI Ha | MpEeACTaBIsieT B BHJE | IPEIACTABISIET B BUAE OJOK- | MPaBWIBHO  CO3OAaeT U

QITOPUTMBI  pacuera  monel | Bompockl Ne 19, | OIOK-CXeM YKpYITHEHHBIE | CXEeM JleTallbHbIe | TPAMOTHO MPEACTaBIsIeT B
napametrpoB coctosiHusg XTO c | 20, 27 k 3aueTy | anropuTMBbl pacuera | alrOpUTMBI pacdera Iojel | Buae OJIOK-CXeM
aBTOMAaTU4YECKUM MTOMCKOM noJyien [apaMeTpoB | MapaMeTpoB COCTOSIHMSI | aJTOPUTMBI pacuera
[IaroB CETKH, 00eCreunBarOIINX COCTOSIHUS XTO, | XTO c¢ aBTOMAaTUYEeCKUM | MoJei [1apaMeTpPOB
YCTOWYMBOCTE MU 3aJaHHYIO KOTOpBIE HE COJEp)KaT | IOMCKOM  IIaroB  CETKH, | COCTOSHHUS XTO B
TOYHOCTb UHWCIJIEHHBIX pELICHUH ONHCaHuE 9TanoB | KOTOpBIE ~ coxepKaT  1— | 3aBUCMMOCTH OT BXOAHBIX
(Y-4) ABTOMAaTHYECKOTO IOUCKA | 2 OIIMOKM, CBSA3aHHBIE C | U BapbUPYEMBIX
1IaroB CETKH, | HapylIEHUEM CTAaHAAPTHBIX | IApaMETPOB XTO,
00ecreynBaroLIINX NPaBUJI BBIIOJHEHHS OJIOK- | KOTOpBIE cozepkaT
YCTOHYHBOCTb U | CXeM OMHCAaHUE BCEX JTaIloOB
3aJIJaHHYIO TOYHOCTh BBIYHCIUTEIHHOTO
YHUCJICHHBIX pELIEHUI npouecca
CraBut 3a1a4u aHanm3a | [IpaBuibHBIM ITyraercs npu | CtaBur 3agaun  aHanum3a | [IpaBunbpHO CTaBUT
MIPUYMHHO-CJICJICTBEHHBIX CBSI3€H | OTBET Ha BOIIPOC | MOCTAHOBKAaX 3aJa4 | IPUYMHHO-CIECJCTBEHHBIX | 3a7auu aHaJINn3a
B XTO ¢ pacnopenenenasiMu | Ne 3 k 3auery aHajau3a IIPUYUHHO- | CBSI3EU B XTO C | IPUYMHHO-CJIEICTBEHHBIX
rapaMeTrpaMM Ha OCHOBE HX CJEJICTBEHHBIX CBSI3€H B | pacHpeacI€HHbIMU ceser B XTO ¢
(YHKIMOHAIBHBIX MM u XTO C | mapamMeTpaMu Ha OCHOBE UX | pacHpeiesIEHHBIMU
JEMOHCTpUpyeT npumep MM pacnpeneneHHbIMA ¢yHKIMOHANBHBEIX MM ¢ | mapamerpaMu Ha OCHOBE
JUIS peIIeHHs 3a/add aHaju3a napamMeTpaMd Ha OCHOBE | HEOOJILIIMMHU  OIIMOKAaMH, | UX (yHKIIMOHATBHBIX
XTO (H-1) ux (YHKUMOHAIBHBIX | HO JeMoHCTpupyeT | MM u  neMoHCTpupyeT
MM wu pemMOHCTpHpYET | mpaBWIbHBIN HpuMmep MM | mpumep MM JUIs
TpUMep MM JUISL | I pelieHus  3a/laud | pellieHMs 3a7adyd aHajnza
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Kon 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

HUHAMKAaTOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
AOCTHKCHUSA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIOporoBbIif) (cpenumii) (BBICOKHIA)
pereHus 3aaaud ananuza | ananuza XTO XTO
XTO ¢ ommbkamMu
IK-2.7. IIepeuncnsger Moaynu tunooro | IIpaBunbHbIE [IyTaercs npu | IIpaBunbHo  mepeuncisier | [lepeuuncnser MOZAYJIU
[IpumeHnenue POrpaMMHOr0 KOMILIEKCA JJIsl | OTBEThI Ha | NEPEUMCICHUN MOIYJIEH | MOIYyJIU THUIIOBOTO | TUIIOBOU THUIIOBOT'O
COBPEMEHHBIX MOJICJIMPOBAHUS U MCCIIEAOBAHUS | BOIMPOCHl Ne 28— | TUIIOBOIO MPOTPaMMHOTO | MPOTPaMMHOIO KOMIUIEKCA | MPOrpaMMHOTO
WHCTPYMEHTAIbHBIX XTO ¢ pacnpenenenabivu | 31 k 3auety KOMILIEeKca Ui | JUIA  MOJEJMPOBaHMA W | KOMILIEKca IS
CpencTB Ipu | IapameTpamu u Ha3bIBACT MOZEIUPOBAHUS u | uccnegopanuss XTO ¢ | MOJaenupoBaHUs u
MPOEKTUPOBAHUU 1 | ”HPOPMAIIMOHHBIE CBSI3H MEXIY uccinengopanuss XTO ¢ | pacnpenenecHHbIMU uccnegopanus XTO ¢
pa3paboTke uumu (3H-6) pacnpeneneHHBIMU napaMeTpaMHy, HO Ha3bIBAET | paclpeesIeHHBIMU
KOMIIOHEHTOB napaMeTpaMH W Ha3blBaeT | MHPOPMAIIMOHHBIE  CBS3M | MMapaMeTpaMy W Ha3bIBaeT
MOZEIUPYIOIINX He BCe MH(POPMAIMOHHBIE | MEXITY HUMU ¢ | mHpOpPMAIOHHBIE CBS3H
MIPOrPaMMHBIX CBSA3M MEXJ1y HUMHU HEeOOJIBIINMH OITUOKaAMHU MeXly HUMHU 6€3 omrboK
KOMILICKCOB U CUCTEM IIepeunciser TpeboBanus, | [IpaBUIBHBIN Ilepeunciser He  Bee | Ilepeunciser HE Bce | [IpaBunpHO mnepeuuciser
MIpebsBIseMbIE K COBPEMEHHBIM | OTBET Ha BOMIPOC | TPeOOBAHMUA, TpeOoBaHwMs, TpeOoBaHUS,
HHCTPYMEHTAIBHBIM cpenactBaM | Ne 32 k 3auery NPEABSBISIEMbBIC K | IpeIbsBIsIEMbIC K | OpeIbsBIsEMbIC K
pa3paboTku MPOrpaMMHBIX COBPEMEHHBIM COBPEMEHHBIM COBPEMEHHBIM
KOMILIIEKCOB JUTS1 WHCTPYMEHTAJIbHBIM UHCTPYMEHTAIbHBIM WHCTPYMEHTAJIbHBIM
MOJEJIIMPOBAHUS U UCCIEIOBAHUS cpenctBaM  pa3pabOTKH | cpelcTBam pa3paboTKu | cpencTBaM  pa3paboTKu
XTO ¢ pacmpeneneHHbIMU MPOrPaMMHBIX MIPOrpaMMHBIX KOMIUIEKCOB | MPOTPAMMHBIX
mapamerpamu (3H-7) KOMILJIEKCOB JUIS | I8 MOJIEJIMPOBAaHMS U | KOMILJIEKCOB st
MOJEIUPOBAHUS u | uccnegoanus  XTO ¢ | MopenupoBaHUs u
uccnenoanuss XTO ¢ | pacmpeneneHHBIME uccnepoanus XTO ¢
pacnpeneneHHBIMU napameTpamy, HO  0e3 | pacmpeie’IcHHBIMU
napameTpamu, 1 | ommuboK rnapameTpamu
JIOIyCKaeT TpH  ITOM
OMIMOKHU
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Kon 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

HUHAMKAaTOpa [Tokazarenu copMUPOBAHHOCTH Kputepuit (omucaHue BEIPR)KEHHOCTH IECKPUIITOPOB)
AOCTHKCHUSA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIOporoBbIif) (cpenumii) (BBICOKHIA)
[osicuster MeTouKy | [IpaBunbHbBIE Cnabo opuentupyercsi B | [IpaBunbHO nosicasieT | [IpaBunpHO MOSICHSIET
MpOrpaMMHOMN peanu3aiuu | OTBETHI Ha | METOAMKE MPOTrPaMMHON | METOOUKY  MNPOrPaMMHOM | METOIMKY HPOrpaMMHOMN
anropuTMOB  pacdera  mojei | Bompocsl Ne 30, | peanmzanmmMy  anrOpUTMOB | pealM3aliil  aJTOPHTMOB | peaIn3alliid  aJITOPHTMOB
napametrpoB coctostHusi XTO u | 31, 34 k 3auery | pacuera moJiel | pacdera mojel mapaMeTpoB | pacueTa nosien
pa3paboTKH  TMOJIB30BATENbCKUX nmapaMeTpoB  cocTosHus | coctossHua  XTO, HO | MapaMeTpoB  COCTOSHUSA
nHTep(ercoB AT HACTPONKHU Ha XTO wu  pazpabotku | mytaetcs npu mosichenuu | XTO w  pazpaborkm
XapaKTePUCTUKU XTO, M0JIb30BATEIILCKUX I0JIb30BATEIIBCKUX M0JIb30BATEIIBCKUX
rapaMeTpol MeToj1a ero uHTEepdeiicoB st | uaTepdericon uis | mHTEepdeiicoB IS
MOJEJIIMPOBAHUS U BU3YyaIU3alUuU HaCTPOUKHU Ha | HACTPOUKHU Ha | HACTPOUKHU Ha
paccYUTaHHBIX noneu xapakrtepuctuku  XTO, | XapakTepuUCTHKU XTO, | xapakrepuctuku  XTO,
napameTpoB coctosgHus XTO (V- mapaMeTpsl MeToJa €ro | mapaMeTpbl MeToJa €ro | mapaMmerpbl MeToJa ero
5) MOJIETHPOBAHUS U | MOJENHUPOBAHUS U | MOJENHPOBAHUS u
BU3yaJIH3aLllU BU3yaJIH3aLUuU BU3YyaJIM3aluU
pacCYUTaHHBIX MOJIEN | pacCUUTAHHBIX MOJIEN | pacCCYUTAHHBIX nosieun
MapaMeTpoB  COCTOSIHUS | TapaMeTpOB COCTOSIHMS | TapaMeTPOB  COCTOSHUS
XTO XTO, kortopsle | XTO
HEO0OXOMMO pa3paboTaTh
HNwmeer HaBBIKU BbIOOpa | [TpaBuIbHBIC Jonyckaer ommbOku npu | Jlemaer npaBWwibHBIA | JlenaeTr mpaBUIBHBIA U
COBpPEMEHHBIX OTBETHI Ha | BbEIOOpE COBpPEMEHHBIX | BBIOOD COBpPEMEHHBIX | OOOCHOBAaHHBI  BBIOOD
WHCTPYMEHTAJBHBIX CPEACTB NpH | Borpocskl Ne 32, | HHCTpYMEHTAIbHBIX MHCTPYMEHTAIBHBIX COBPEMEHHBIX
pa3paboTke KOMITIOHEHTOB | 33 K 3aueTy CpeICTB IS pa3paboOTKH | CPEACTB MJisi  pa3pabdOTKU | HHCTPYMEHTAIBHBIX
MOJIETHPYIOMIKUX  TPOTPAMMHBIX KOMITOHEHTOB KOMIIOHEHTOB CpeacTB i pa3paboTKu
KOMIIJICKCOB JJISl MCCIICOBaHMS MPOTrpaMMHBIX HNPOrpaMMHBIX KOMIUIEKCOB | KOMIIOHEHTOB
XTO ¢  pacmpeneleHHbBIMH KOMIIJIEKCOB MOJEIIMPOBaHHUS U | IPOrpaMMHBIX
napametpamu (H-2) MOJEIIMPOBAHUS u | uccnegoBanuss  XTO ¢ | KOMIIJIEKCOB
uccienosanna  XTO ¢ | pacmpeneseHHbIMU MOJIETTUPOBAHUS "
pacnpenencHHBIMU napaMeTpaMy, HO He jaeT | uccienoBanuss XTO ¢
napaMeTpamu o0ocHOBaHUE 3TOTO | pacIpeneIeHHbBIMH
BbIOOpa rapaMeTpamu
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3. TunoBble KOHTPOJIbHbIC 32JAHHUSA 1JIsl IPOBEACHUS NIPOMEKYTOYHOM aTTeCTAlNH.

Bonpoch! 1J1s1 OLlEHKU 3HAHUI, YMEHNI M HABBIKOB, CGPOPMHPOBAHHBIX y CTy/JA€HTa
no komnerenuuu INK-2:

1. Tlonstme u mpumepsl XTO c pacnpeneneHHbiMH mapamerpamu. OcoOeHHOCTH
MaremaTuyeckoro MmoaenupoBanus XTO ¢ pacnpeneneHsiMu napamerpamu B ACOMNY.

2. Crpykrypa popmanmuzoBanHoro onucanusi XTO ¢ pacnpeneneHHbBIMH MapaMeTpaMu
KaKk oOOBeKTa MOJCIMPOBAaHUA U uccienoBanus. Bekropsl mnapamerpoB XTO. Ilpumep
dhopManM30BaHHOTO OIHCAHUS.

3. TlocranoBka 3ajauyM aHajgM3a NPUYUHHO-CICACTBEHHBIX CBss3eli B XTO ¢
pacnpeneneHubiMu napamerpamu. [Ipumep MM st pemenust 3agauun ananuza XTO.

4. Knaccudukanus MM nana aHanmu3a TPHYUHHO-CIIENCTBEHHBIX cBs3ed B XTO ¢
pactpeaeneHHbIMU Tapamerpamu. [Ipumep MM.

5. TpeboBanus, npeabsasisgeMbie K MM nist aHanu3a TPUYUHHO-CIEICTBEHHBIX CBS3EH
B XTO ¢ pacnpenenenubiMu napametpamu. [Ipumep.

6. VYpaBHeHMs MaTeMaTHdeckoi (DU3MKKM KaK OCHOBAa MOCTPOCHHUSA (DYHKIIMOHATBHBIX
MM XTO c pacnpeneneHHbIMU apaMeTpaMy. YPaBHEHHE MOJIEIN WUJEAIbHOIO BBITECHEHUS:
buznyecKuil CMBICHT YWICHOB U KO3 UIIMEHTOB; IOCTAHOBKA CMEIIAHHON KPaeBOW 3a/1auH.

7. VYpaBHEHHs MaTeMaTH4eCKOH (PU3MKH KaK OCHOBA MOCTPOSHHS (DYHKIIMOHAIBHBIX
MM XTO c¢ pacnpeleneHHbIMU TapamMeTpamMu. YpaBHEHHE TEIUIONPOBOIHOCTH: (HHU3MUECKUN
CMBICJT WICHOB U KOA((HUIIMEHTOB; MPUMEP MMOCTAHOBKH CMEIIAHHOW KPaeBoil 3a/1auH.

8. VYpaBHeHHs MaTeMaTH4yeckol (DM3MKU KaK OCHOBA MOCTPOEHUsS (YHKIIMOHAIHHBIX
MM XTO c¢ pachnpenelneHHBIMA TapaMeTpaMH. YpaBHEHHUE MOJICKYIsIpHOH muddy3uu:
¢u3nueckuil CMBICH 4WIEHOB M KO3()(PUIMEHTOB; MpHUMEp MOCTAHOBKM CMELIAaHHOH KpaeBOM
3a/1a4ul.

9. Knaccugukarus IlerpoBckoro /i JIMHEHHBIX ypaBHEHUH B YAaCTHBIX HMPOM3BOIHBIX
BTOpOro nopsaka. Crocod onpeseneHus TUIOB ypaBHeHUH. [Ipumep.

10. Kpaesbie ycnoBuss B MM XTO c pacnpeneneHHbIMU napaMeTpamMu. DOU3HUEcKuii
CMBICI U TPUMEPBI TpaHUUHBIX yciaoBuid {upuxine, Heitmana, Pobuna.

11. Tuner puddepeHnmanbHBIX  ypaBHeHMH, ucnoiabdyeMelx B MM XTO ¢
pacrpeaesIeHHBIMU ITapaMeTpamMu, U METObI X pelieHus. [Ipumepbl ypaBHEHH U METO0B.

12. TpeboBanus, npeabsBIsieMble K METOJIaM pelleHus ypaBHeHUuil MM.

13. Unes meroma KoHewHBIX pasHocTed. OcHOBHBIC dTambl aHamuza MM XTO c
pacnpeieIeHHbIMU [TapaMeTpaMu METOJ0M KOHEUHBIX Pa3HOCTEH.

14. Muckperuzammss MM XTO c pacnpeneneHHsiMH Tapamerpamu. [lapamerpsl u
XapakTepUCTHKa ceToK. MeTos mpoenupoBanus pyHKIUHN Ha ceTKy. [Ipumep.

15. Anrebpamzauust MM XTO c¢ pacnpeneneHHbiMu napaMmerpamu. [lonstne u
XapaKTEPUCTUKU Pa3HOCTHOW CXEMBI. SIBHBIE U HESIBHBIE PA3HOCTHBIE CXEMBI U UX IPUMEPHI.

16. IlocTpoeHne pPa3HOCTHBIX CXEM METOJIOM HEMOCPEACTBEHHOUW (popManbHOI
annpoxcuManui. Knaccupukanus koneunbsix pasHocteil. Cerounsle madnonsl. [Ipumep.

17. TlocTpoeHrne KOHEUHBIX Pa3HOCTEH MEPBOro M BTOPOIO MOPSAKOB alIpPOKCHMAIUU.
[TpuMepbl pa3HOCTHOHM aNNPOKCHMAILIMM HBOJIOIMOHHOIO, KOHBEKTUBHOIO U UG HY3MOHHOTO
YJICHOB.

18. AnpuopHble TOKa3aTenud  KauecTBa  PAa3HOCTHBIX cXeM. CoriacoBaHHOCTD.
[TorpemHOCTh anmpoOKCUMAIUK U €€ MOPSAIOK.

19. AmpuopHBIe TMOKa3aTenu KauyecTBa PA3HOCTHBIX CXEM. YCTOMYUBOCTH. Y CIOBHS
YCTOMUYMBOCTH PA3HOCTHBIX CXEM M UX PUMEHEHHE B pacyeTax.

20. AnpuopHble TOKa3aTeld KadecTBa pa3HOCTHRIX cxeM. CxomumocTb. Teopema
SKBHUBaJeHTHOCTH Jlakca. [Topsgok TOYHOCTH.

21. SIBHbIE pa3HOCTHBIE METOIBI JUISI PEIICHUS YpaBHEHHUS MOJEIN HUICaIbHOTO
BBITECHEHUS: METOJIbI C PA3HOCTSIMU MPOTHUB MOTOKA, JIakca, «kpecty, Jlakca—Benapodda.

22. HesiBHBIE pA3HOCTHBIE METOABI [UIS PELICHUS YpPaBHEHHUS MOJEIH HUICaIbHOTO
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BBITECHEHUS: METO/IbI C PA3HOCTSMH IO/TIPOTHUB MOTOKA, «IIPSIMOYTOJIILHUKY, Diepa.

23. SIBHBIE pA3HOCTHBIE METOJBI JJISl PELIEHUS YPaBHEHHSI TEILIONPOBOJHOCTU
(monexynsipaoit ntuddysun): meroast BBLII, Anena—Yena, {ropopra—Ppankena.

24. HesBHblE pPa3HOCTHBIE METONBI JJI pEUICHHs YpaBHEHUS TEIJIONPOBOJHOCTU
(monexynsipaoit nuddys3un): meroas! Jlaaconena, Kpanka—Hukomncona.

25. Meton mnporoHkd Kak A(P(PEKTUBHBIA CHOCOO peIIeHUusT CHUCTEM JIMHEWHBIX
anreOpanyecKnX YpaBHEHUH C JICHTOUYHBIMH MaTpULAMH KOX(PQHUIMEHTOB: 3Talbl; YCIOBHUS
MPUMEHUMOCTH U YCTOMYMBOCTH; JOCTOMHCTBA; aJITOPUTM peau3aliu.

26. XapakTepuCcTUKa HTEPAIMOHHBIX METOJIOB PpEIICHUS CHCTEM alreOpamuecKux
YPaBHEHUH, NIOJIy4a€MbIX B PE3YJIbTATE IPUMEHEHHS METOIa KOHEYHBIX Pa3HOCTEM.

27. AnroputMm yucieHHoro mojnenupoBanus XTO ¢ pacnpeneeHHBIME TTapaMeTpaMu C
MOMCKOM IIIaroB pacyeTa, 00eCneunBaloIUX YCTOMYUBOCTh U TOYHOCTH MOJIy4aeMOro PelIeHusI.
ITpumep.

28. OyHKIIMOHANBHAS CTPYKTYpa TUIIOBOTO MOJEIUPYIONIEro MPOrpaMMHOIO KOMITJIEKCa
st uccnenoBanuss XTO ¢ pacnpeneneHHbIMH IapaMeTpaMH. XapaKTepUCTHKa 0a30BbIX
IIporpaMMHBIX Moayieu. [pumep.

29. Buapl ¥ KOMITOHEHTBHI OOECIEYEHUH THIIOBOTO MOJEIUPYIOMIETO MPOTPAMMHOTO
KoMIuiekca s uccienoBanus XTO ¢ pacnpeneneHHeMM — mapaMmerpamu. lIpumepst
KOMIIOHEHTOB.

30. CtpykTypa uHTepdeiica uccienoBarens sl TUIIOBOIO MPOTPaAMMHOIO KOMILIEKCa
MozenupoBanus u uccnegaoanus XTO c pacnpeneneHHsiMu mapamerpamu. [pumep.

31. Crpykrypa unTepdeiica pazpaboTuuka IJii TUIIOBOTO MPOTPAMMHOTO KOMILIEKCa
MozenupoBanus u uccieaoanus X TO c pacnpeneneHHbiMu mapamerpamu. [pumep.

32. TpeGoBaHus, TpPEaBABISIEMblE K COBPEMEHHBIM HMHCTPYMEHTAIbHBIM CpEICTBAM
pa3paboOTKU MpPOrpaMMHBIX KOMIUIEKCOB JJii MojaenupoBaHuss u wucciegoanus XTO c
pacnpeneneHHbIMU NTapameTpamu. [Ipumepsl cpeacTB pa3paboTKH.

33. XapakTepucTika W TpPHUMEPHl COBPEMEHHBIX HHCTPYMEHTAIBHBIX  CPEJICTB
pa3paboTKK KOMIOHEHTOB MOJEIUPYIOIIUX MPOTPAMMHBIX KOMILIEKCOB i uccienoBanus XTO
C pacnpe/ielIeHHbIMU TTapaMeTPaMHu.

34. Meronuka W WHCTPYMEHTalbHBIE  CPEICTBA  MPOTPAMMHON  peanu3aluu
BBIUMCIUTENbHBIX QITOPUTMOB M  pa3pabOTKHU  IOJIb30BATEIbCKUX HMHTEpEHcoB A
MIPOrpaMMHBIX KOMILIEKCOB MojienupoBanus X TO ¢ pacnpeneneHHbIMU apaMeTPaMHU.

IIpu cpade 3adera CTYACHT MOJy4YaeT JBa BOIIPOCA U3 IIEPEUHs, IPUBEIECHHOTO BBIIIIE.
Bpemst moIrOTOBKY CTy/IeHTa K YCTHOMY OTBETY Ha BOTPOCH — 110 30 MUH.

4. MeTroauyecKkue MaTepUaJIbl Ui OmNpeaesieHUs] MPOUeAyp OUEHUBAHHUSI 3HAHUIA,
YMEHHI H HABBIKOB, XapaKTEePHU3YIOLIUX TaNbl (POPMUPOBAHUA KOMIIETCHIHI.

[IpomexyTouHass arTecTalyss MO TUCIUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpedoBanussmu CTO CITIOI' TU(TY) 016-2015 KC YK/IB. Ilopsgok opraHu3anuy U MPOBEICHUS
3a4€TOB M SK3aMEHOB.

[To mucrUIUIMHE TPOMEXKYTOUHAS aTTeCTaIlNs TPOBOAUTCS B (hopMe 3aderTa.

[[Ikana omeHMBaHMS Ha 3aueTe — «3aueT», «He3adeT». [Ipu ITOM OIEHKa «3adeT»
COOTHOCHTCS C TIOPOTOBBIM YPOBHEM C(HOPMHPOBAHHOCTH KOMIICTCHIIHH.
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