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

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpraTa 00y4aroIuics JOHKEH OBNIAIETh CICIYIOIIUME pe3ylbTaTaMyu 00y4eHus

10 JUCHUILINHE:.

Ko 1 naumenoBanue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIXCHHA KOMIICTCHIIUH

[Tnaaupyemble pe3ynbTaThl 00ydeHUS
(TecKpUITOPHI)

IK-3

Cnocoben MIPOCKTUPOBATH
WH(OPMAIMOHHBIE CUCTEMBI TI0 BHJIaM
obecneyeHus

MK-3.9

OmnucaHue LENeBOr0 COCTOSHHS — O00BEKTa
aBToMatm3anmu  (cOop u  opmammzanus
JIaHHBIX 00  O0OBEKTE  aBTOMAaTH3ALHH,
MOCTAHOBKA 33J1ayd  aHalW3a MPUYMHHO-
CIICICTBEHHBIX CBSI3eid)

3HaTh:

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

KJaccuuKauo U TpeOOBaHMs, IpeabsBIIEMble K
mMaTemMatuyeckuM mozensim (MM) [uist aHanu3a HpUYMHHO-
cineactBeHHelx  cBsazel B XTO ¢ pacnpeneneHHbIMU
napametpamu (3H-2);

OCHOBHBIC YpaBHEHMsI MaTeMaTH4eCKOW (u3MKM (ypaBHEHUs
KOHBEKTHBHOTO M JU(P(Y3HOHHOTO TepeHoca (U3NIECKUX
cyOCcTaHIIMI) W KpaeBble YCIOBMS Ul HUX, SBJISIOIINECS
6asoif g moctpoeHus ¢yHknuoHanbHeIXx MM XTO c
pacnpezeneHHbMU napamerpamu (3H-3);

KJIacCU(pUKALUIO U TpeOOBaHUS, MPEIbABISEMbIE K METOAAM
pemwenuss ypaBHeHuin MM  XTO ¢ pacnpeneneHHbIMU
napametpamu (3H-4);

METO/I KOHEUYHBIX pAa3HOCTeH Kak CHoco0 MOCTPOEHUs

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

YMmern:

MIPOBOJIUTH aHaIu3 CTPYKTYpPHO-()yHKIIMOHAIBbHBIX

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)

NOCTpOoeHUs (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,
00ecreunBaIIUX YCTOWYMBOCTh U 3a/laHHYI0 TOYHOCTH
4qHCIeHHbBIX pemieHui (Y-4).

Baanern:

HAaBBIKAMHM  TIOCTAHOBKM  3aJlad  aHajlu3a  [PUYUHHO-
ciaeAcTBeHHBIX cBa3ed B XTO ¢ pacnpelneneHHbIMU
napaMeTpamMu Ha OCHOBE MX QyHKIMOHAIbHBIX MM (H-1).

I1K-3.10
[Ipumenenue COBPEMEHHBIX
MHCTPYMEHTAJIbHBIX CPEICTB pu

MIPOCKTUPOBAHUU 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
MOJIb30BATEIbCKUX  HHTEpGENHCOB Al  HACTpPOHMKH  Ha
xapakrepuctuku  XTO, napaMeTpsl ~ METoJa  €ro
MOJIETUPOBAaHUS W BH3YyalHM3allMd PACCUMTAHHBIX IOJEH
napametpoB coctosiHus XTO (Y-5).

Baagers:

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




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpamMMBbl.

JlucummiauHa OTHOCUTCS K JUCHUILUIMHAM 4acTh, (OPMUPYEMOil ydacTHUKaMU
obpazoBarenbHbix OoTHOmeHHH (b1.B.12), m wm3yuaercs Ha 4YeTBEPTOM Kypce B BOCHBMOM
ceMecTpe.

B wMerogmueckoM MaHe JUCHMIUIMHA ONMPAETCSl HA AJIEMEHThl KOMIETEHLMH,
chOopMUpOBaHHbIE TPU H3YYCHHHM JUCHUIUIMH «Marematudeckuil aHamus», «YucieHHbIe
METOJIbI W AJITOPUTMBI pelieHus AuQdepeHInaTbHBIX YpaBHEHHIY, «[IporpamMmupoBaHue»,
«Pa3paboTka MNPOrpaMMHBIX KOMIUIEKCOB [UIsl HCCIEJOBAaHMM B XUMHH U XHUMHYECKOH
TEXHOJIOTUNY, «KOoMIbIOTEpHOE MOJETUPOBAHHE B XUMHH M XHMHYECKOM TEXHOJOTHH,
«DPu3ukay, «XuMUI».

[lonydyeHHble B mpolecce M3Y4eHHs AUCUMILIMHBL «MaTemMaTH4ecKkoe MOJECINPOBAHUE
XUMHUKO-TEXHOJIOTHYECKHX OOBEKTOB C pacIpe/leliCHHbIMU MapaMeTpaMu» 3HaHUSA, YMEHUS U
HABBIKK MOTYT OBITh MCITOJIb30BAHBI ITPH BBITOJIHEHUH TPEIIUILUIOMHON MTPAKTHUKU U TIOJITOTOBKE
BBIMTYCKHOM KBanu(UKaMOHHON paboThl OakaaBpa.

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 CEMUHAPCKOTrO TUIMA, B T.4. 28

CEMHUHApBI, MPAKTUIECKUE 3aHATHUS 28

nmabopaTopHbIe pabOTHI —

Kypcooe npoexktupoBanue (KP nmum KII) —

KCP 4

Jpyrye BUJbl KOHTAaKTHOM paboThI —

CamocrosiTeibHas 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.
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1. ITocranoBka 3agauud | 22 14 — 38 TIK-3 T1IK-3.9
HCCIICIOBAHNS u METO/IbI
MaTeMaTUYECKOTO MOJICIUPOBAHUS
XTO c pacnpeeIeHHbIMU
rapameTpamu
2. [IporpaMMHBIE KOMIUIEKCHI 1jsi | 6 14 — 10 [K-3 I1K-3.10
MOJICTTUPOBAHUS M HUCCJEIOBAHUS
XTO c pacnpeeIeHHbIMU
rapamMeTpamu
HUroro | 28 28 — 48
4.2. 3aHATHSA JEeKIIHOHHOI0 THIIA.
Ne O0newm,
HanmenoBanne TeMbI HNunoBanmonHas
paznena aKaj.
U KPaTKOE COACPKAaHUE 3aHATHUS dbopma
JUCITUTUIMHBI Yackl
1 IloctanoBka 3agaum ucciaegoBanusa XTO ¢ 2 —
pacipeaeaIeHHbIMA TapaMeTpaMu
ITonsTne XTO c paclpeneneHHbIMU
nmapamerpamu. [Iporieccbl  KOHBEKTHBHOTO U
¢ GHy3MOHHOTO MEePeHOCa MACChl M TETIOTHl KaK
npumepel  XTO ¢ pacnpeneneHHbIMH B
MPOCTPAHCTBE IMapaMeTPaMHu.
Ocobennoctu  MozenupoBanuss XTO ¢
pacrpeieIeHHbIMU napameTpamMu B
MH(OPMALIMOHHBIX CHCTEMAaX.
Crpykrypa dopmanuzoBanHoro onucanus XTO
C pacrpeneleHHbIMU TapaMeTpaMu Kak OOBEeKTa
MOJICJIMPOBAHUS W MCCIEIOBaHUS. BeKTops
napamerpoB XTO. IlocraHoBka 3amauu aHaiau3a
MIPUYUHHO-CJICICTBEHHBIX CBsi3eil B X TO.
1 MeToasl MaTeMaTHdeckoro omucanug XTO ¢ 6 e
pacipeeIeHHBIMU IapaMeTpaMH
Knaccudukamms MM nist aHanu3a mpUIMHHO-
ciencTBeHHbIX cBszel B XTO ¢ pacnpeneneHHbIMU
apaMeTpamu.




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

TpeboBanus, npexnbsBiasiemple k MM s
aHaliM3a MPUYMHHO-CIIeACTBEHHBIX CcBs3eid B XTO
C pacupeeIeHHbIMU IapaMeTpaMHu.

VYpaBHEeHHUsT ~ MaTeMaTHYeCKOW  QU3HKA — —
YPaBHEHHS KOHBEKTUBHOI'O IepeHoca (ypaBHEHUE
MOJEINN UJ€aIbHOTO BBITECHEHUS) u
1 Py3nOHHOTO nepeHoca (ypaBHEHUS
TETUIONPOBOTHOCTH, MOJICKYJIIpHOH auddy3un) —
KaK OCHOBa IOCTPOEHHs (PYHKIMOHAIbHBIX MM
XTO ¢ pacnopeneleHHbBIMU  MapaMeTpaMu.
@u3NYeCKul  CMBICI  WICHOB  YPABHEHUU.
Knaccudpukanus IlerpoBckoro s JHHEHHBIX
YpaBHEHMM B YACTHBIX IPOU3BOJHBIX BTOPOIO
nopsanka. Croco® ompeseneHns THIIOB JTMHEWHBIX
YpaBHEHUH B YaCTHBIX NPOU3BOIHBIX IEPBOr0 U
BTOpOro nopsakos. [Ipumepsl.

Kpaesbie yCIIOBUS JUISt ypaBHEHUM
MaTeMaTHYeCKON (HU3UKU: HaYalbHBIE YCIOBHS;
rpaHuuHbIe ycinoBus. Kiaccudukanus rpaHIYHBIX
ycnoBuil. Ycenosus Jupuxie, Heitmana, Pobuna u
uX QU3NYECKHUI1 CMBICII.

VYcnoBus  KOPpEKTHOM  IOCTAaHOBKHM  3a/1ay
MOJICJIMPOBAHUS 110 Ajamapy.

IIpumeppr MM 111 aHanu3a OPUYMHHO-
ciencTBeHHbIX cBsizel B XTO ¢ pacnpeeneHHbIMU
napaMeTpamMM pa3IndHbIX KJIACCOB.

Kiaccudukamus u TpeboBaHM,
IPEeABIBISEMbIE K METOJaM PEUICHUS YPaBHCHUN
MM XTO ¢ pacupeacacHHBIMH HapaMeTpaMHu

XapakTepucTuka TUIOB AuQdepeHInaTbHbIX
ypaBHEHUH, wucnoiapyeMbix B MM XTO ¢
pacrpeieIeHHbIMU [TapaMeTpamHu.

Knaccudukamnus MeTo10B perieHus: ypaBHEHUI
MM 00BEKTOB C pacnpeeIeHHBIMHI MapaMeTPaMHu.
XapakTepucTika W TPUMEPHl AHATUTHYECKUX U
YUCJICHHBIX (CETOYHBIX) METOJIOB.

TpeboBanusi Kk MeTofaMm peuleHus] ypaBHEHUI
MM: HageKHOCTh (CXOAMMOCTH); TOYHOCTB;
SKOHOMHYHOCTb.

OCHOBBI METO/1a KOHEYHBIX Pa3HOCTEN

Wnest n aTanbl MeTOa KOHEYHBIX PA3HOCTEM.

[TocTpoeHne TUCKPETHBIX aHAJIOrOB CILIOMIHBIX
cpel — MPOCTPAHCTBEHHO-BPEMEHHBIX CETOK.
[Tapametpsr u xapakTepuctuka cetok. CeTouHbIe
byakuuu. Meton mpoernupoBaHus (QYHKIMH Ha
CETKY.

[loHsiTME M XapaKTEPUCTUKUA  PAa3HOCTHOM
CXEMBI. HOCTpOCHI/Ie Pa3HOCTHBIX CXEM MCTOIO0M
HETIOCPEICTBEHHOW (DOPMaATBHOM anMmpOKCHMAIIUH.




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

Cerounpli  1m1a0aoH. SIBHBIE W HEABHEIE
pasHOCTHBIE cXeMbl. Kiaccudukamus KOHEYHBIX
pasHocTe. IlorpemHocTh annpoKCUMaluu U €€
nopsaok. IlpuMepbl  MOCTPOCHHS  KOHEYHBIX
pa3sHOCTEN ISl anmpOKCUMALIMU 3BOJIOLMOHHOTO,
KOHBEKTUBHOTO ¥ TU(PY3MOHHOTO  YJICHOB
ypaBHeHud MM. Meroapl  anmpokCcuManuu
KpaeBbIX YCIOBHIA.

AnpuopHbI€ MOKa3aTeau KauecTBa Pa3HOCTHBIX
CXEM: COIJIaCOBAHHOCTD; YCTOWUYHBOCTb;
CXOJMMOCTb;  MOPAJOK  TOYHOCTU. Y CIIOBHE
YCTOWYUBOCTH Kypanta—®punpuxca—Jlesu.
VYcnoBue yCTOMYMBOCTU SIBHBIX Pa3HOCTHBIX CXEM
g mapabonuueckux ypaBHeHui. Ilpumenenue
YCJIIOBUM yCTOMYMBOCTHM B pacuerax. Teopema
SKBUBaJICHTHOCTH Jlakca.

Pa3HOCTHBIE ~METOABI M QJIrOPUTMbBL _ UX
peanu3anuu

SIBHBIE M HESABHbIE PA3HOCTHBIE METOABI IS
YpaBHEHUH B YaCTHBIX HPOM3BOJHBIX Pa3IMYHBIX
TUIIOB: METOJIbI C PA3HOCTSAMU IO/IPOTUB MOTOKA,
Jlakca, «KpecT», Jlakca—Benapodda,
«IpAMOYTOJIBHUKY», Oinepa, Kpanka—Hukoncona
JUIs YpaBHEHMSI MOJIENH HI€aJIbHOTO BBITECHEHUS,
METOJIbl C Ppa3HOCTSIMH BIIEpe] IO BPEMEHHU U
LEHTPAJIBHBIMA 110 NPOCTPaHCTBY, AjeHa—YeHa,
HMwodopra—Dpankena, JlaacoHeHa, Kpanka—
Huxkoncona, o6001eHHast IByXcioifHas cxema Juis
YpaBHEHHUS TEIIONPOBOAHOCTH (Iupdy3un).

[Ipsimble ¥ UTEpALIMOHHBIE YHUCIECHHBIE METOJIbI
pelIeHHs CHUCTEM YpaBHEHHH, IOJlydaeMbIX B
pe3yibTare JUCKpeTH3alu 1 anredpauzanun MM
XTO c¢ pacnpeneneHHpIMH ITapameTpamu. Meron
IIPOTrOHKM: JTalbl; YCIOBUS IPUMEHUMOCTH U
YCTOWYHBOCTH; JIOCTOMHCTBA; AJIITOPUTM
peann3anuy. PacueT cTapTOBBIX IPOrOHOYHBIX
KOG (ULIMEHTOB A  TPAaHUYHBIX  YCIIOBUH
Pa3IMYHOTO poaa.

[Ipuem Pynre. OneHka mOrpeniHOCTH YHCIIEH-
Horo pemenus o ¢popmyine Pyare—Pombepra.

O06006111eHHbII JIITOPUTM pacuera
pacnpenenenus napamerpa cocrosHus XTO mo
IIPOCTPAHCTBEHHOW KOOpPAMHATE U BO BPEMEHH C
aBTOMATUYECKUM  IIOMCKOM  IIaroB  CETKH,
o0ecrneuynBalUX YCTOHYMBOCTh M 33JaHHYIO
TOYHOCTb YNCJIEHHBIX PELICHU.

DOyHKIIHOHAIIFHAS CTPYKTYpa,
OJIb30BATCIIbCKHEC I/IHTCDd)CI\/‘ICBI u cpe€acTBa
D33D36OTKI/I OporpaMMHBIX  KOMIUIEKCOB  JJIA




No
pasznena
IUCLUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

OO0newMm,
aKaJ.
Yachl

MunoBannonHas
dbopma

MojenupoBaHus W ucciuenoBanus  XTO ¢
pacupeiesIeHHbBIMU TapaMeTpamMu

OyHKIIMOHATbHAS CTPYKTYpa THUIIOBOTO
MOJEJIUPYIOLIEr0 MPOrPaMMHOIO KOMILIEKCA s
uccnenoBanuss XTO ¢ pacmpeneneHHbBIMU
apaMeTpamu. CTpyKTypbl nHTepericoB
UCCIIeIoBaTeNs U pa3paboTIHKA.

TpeboBanusi, mpenbsiBIsieMble K COBPEMEHHBIM
WHCTPYMEHTAJIBHBIM  CPEICTBAM  pa3pabOTKu
MIPOrpaMMHBIX KOMILJIEKCOB JIJIs MOJEIUPOBAHUS U
uccnenoBanuss  XTO ¢ pacnpeneneHHbIMU
rnapameTpamH. [Ipumepsl COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CpENCTB pa3paboTKu
KOMIIOHEHTOB ~ MOJEIHUPYIOIIUX  MPOrpaMMHBIX
KOMIUIEKCOB  aisi  uccnenoBanuss XTO ¢
pacrpeesieHHbIMU [TapaMeTpamHu.

[Ipumepsl yHUBEpCaIbHBIX M  MPOOJIEMHO-
OPUEHTUPOBAHHBIX MOJICIIUPYIOIINX
MPOTPAaMMHBIX KOMILJIEKCOB Ui MCCJIEIOBAHUS
O0OBEKTOB € pacHpeleieHHBIMH MapaMeTpamu
Pa3IMYHBIX KJIACCOB.

Hroro
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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 IPOrpaMMHOr0 0OecTIeueHUs 111 MOJEIUPOBAHUS U
UCCIIEIOBaHMsI XMMUYECKOr0 TIpoliecca B TpyOuaToM peakTope (LUKJ NPaKTHYECKUX padboT)

1

CocraBiieHHEe  MaTeMaTHYecKOro  ONMCAHUs
3aJIaHHOTO XTO c pacnpeeIeHHbIMU
napameTpamu

CocraBnenue (HOpMaTM30BaHHOTO OIMCAHHUS
3amanHoro XTO kak OOBEKTa MOJICTUPOBAHHS W
uccienoBanus. [locTaHoBka 3amaum  aHaIM3a
MPUYMHHO-CIIEACTBEHHBIX cBs3el B XTO nmo MM.
DopMynHMpOBKa YIIPOLIAIOIMIMX IIPEANIOIOKEHUN O
cTpyktype n mapamerpax XTO wu cocraBieHue
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'O XTO C pacupeieIeHHBIMU
mapaMeTpaMu C HUCIOJIL30BAHHEM METOoIa
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Ne
pasznena
JIUCLIUILIUHBI

HanmMmenoBanue TeMbl
1 KpaTKoe Cofep KaHue 3aHsATUS

O0BeM,
aKaJ.
Yachl

MunoBanunonHas
dbopma

KOHEYHBIX pPa3HOCTEH. Pazpabotka
BBIUMCIUTEIBLHOTO aJITOPUTMA

ATmIpoKCUMaNuss BBIYUCIUTENBHON  00JIACTH
PaBHOMEPHOM CETKOM M MEPeX0]l OT HEMPEPhIBHBIX
napameTpoB coctosiuust  XTO  (kKoHUEHTparui
KOMIIOHEHTOB) K  CETOYHBIM  [apaMmerpam.
IToctpoeHue Pa3HOCTHOM CXEMBI,
annpoKCUMUPYIOLEH  ypaBHEHHS U 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 10 NPOCTPAHCTBEHHOM KOOpAMHATE U
BpPEMEHH.

Pa3pabotka anropurma pacuera 3HaYEHMMH
MapaMeTpoOB COCTOSIHUSI B Y3JlaX CETKH, KOTOPBIN
YUUTBHIBAET YCJIOBHE YCTOWYMBOCTH M IO3BOJISET
peann3oBaTth MOMCK I1aroB 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
napaMeTrpaMM B BBIOpPAaHHOM HWHCTpYMEHTaJIbHOU
cpene paspaboTku. PazpaboTka mHTEpdeiicoB s
HaCTPOUKH Ha XapaKTEPUCTUKH XTO,
koopduuuentst MM,  mapamerpsl  MeTona
peleHus u BU3yaIU3aluu pe3yIbTaToB
MOJICIUPOBAaHUsT B BUAE Tabmul M TrpadukoB
pacrpesieieHuii 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 MpUMEpPE 3aJaHHBIX 3HAYEHHH XapaKTEPUCTUK
XTO, smnupuueckux kodgdunueHToB ero MM u
rapaMeTpoB METOJa pellleHns ypaBHeHu MM.

[TpoBenenue u aHanm3 pEe3yIbTaToB
BBIUMCIUTEIbHBIX AKCIEPUMEHTOB 1o
UCCIICIOBAHNIO BJIMSHUA: TapaMEeTpOB METona
pelieHuss  Ha  [IOKa3aTeJd  TOYHOCTH WU
SKOHOMHUYHOCTH  BBIYUCIEHHMH;  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, ypapHenus Jlaruiaca u [lyaccona).

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

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

THUI KPaeBOM 3aa4.

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 MPHU MOCTPOEHUU 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 O6ocHoBaHre BbBIOOpA  HMHCTPYMEHTAIBHOM 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 ¢
pacrpe/ieIeHHbIMU  [TapaMeTpaMH. XapakTepUCTHKAa U O0JACTH TNPUMEHEHUS YpaBHEHMS
KOHBEKTUBHO-IU(PPYy3HMOHHOT0 nepeHoca. [IpuMep noctaHOBKM cMelIaHHOW KpaeBoil 3a1a4.

2. YpaBHeHHs MaremMaTudyeckod ¢usuku, wucnoibdyemple B MM  XTO ¢
pacIpenesieHHbIME  [TapaMeTpamMH. XapaKTepucTUKa U 00JIacTH TMPUMEHEHMsI ypaBHEHUs
Jlannaca. IIpuMep OCTaHOBKU KpaeBOM 3a1a4u.

3. YpaBHeHHs MaremMaThdeckod ¢u3mkh, wucnoipdyemsie B MM XTO ¢
pacrpe/ieIeHHbIMU  MTapaMeTpamMH. XapakTepuCTHKa W 00JacTh TMPUMEHEHHs ypaBHEHUs
ITyaccona. [Ipumep nocTaHOBKHM KpaeBOM 3a/1auu.

4. Tunmbl ypaBHEHHH B YaCTHBIX IPOU3BOJAHBIX, HcHoib3yeMbix B MM XTO ¢
pacrpezieleHHbIMU MapamMeTpaMu. XapaKTepUCTUKa U MPUMEphl YPaBHEHUN THIIEpOOINIECKOro
THUIIA.

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

6. Tunbl ypaBHEeHMI B YAaCTHBIX MPOM3BOJAHBIX, HcHoib3yeMblx B MM XTO c
pacupeneNeHHbBIMI ITapaMeTpaMH. XapaKTepUCTUKa W MPUMEPBl YPABHEHUN JILIUITUYECKOTO
THUIIA.

7. IlocTpoeHHEe KOHEYHOW PA3HOCTH, AaIMPOKCUMHUPYIOIICH SBOIIONUOHHBIN WICH
YpaBHEHHUsSI KOHBEKTHUBHO-AM((Y3MOHHOTrO TmepeHoca C TMEpPBBIM IMOPSJIKOM TOTPEIIHOCTH
annpoOKCHMALINN.

8. IlocTpoeHne KOHEYHON pa3HOCTH, AaINMPOKCUMHUPYIONIEH KOHBEKTUBHBIA UJICH
YPaBHEHMsI KOHBEKTUBHO-AM(D(PY3MOHHOTrO MEpeHoca €O BTOPHIM MOPSAIAKOM MOTPELIHOCTH
annpoKCUMALIUH.

9. IlocTpoeHne KOHEYHOW PA3HOCTH, AaNMPOKCUMUpPYOImeH audGy3MOHHBIA YJIeH
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ypaBHeHus Jlamnaca co BTOPbIM ITOPSIAKOM IOTPEIIHOCTH alllIPOKCUMALUU.

5. [lepeyeHb y4eOHO-MeTOAMYECKOT0 OOecredeHusi JAJIsi CAaMOCTOATEIbHON PadoThI
o0yyaromuxcs Mo JUCIUIIHHE.

Metoanyeckue yKazaHus Al 00y4aroIuXxcs 10 OpraHu3aluyd CaMOCTOATENIbHOM paboThI
N0 JWCUUIUIMHE, BKIIIOYAs IMEPEYCHb BOIMPOCOB IS CAMOCTOSITEILHOTO W3ydeHHs, (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 aTTeCTallum.

ITpomerxyTouHas arTecTanus N0 AUCHUILIMHE TPOBOIUTCS B (hopMe 3ayerTa.

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

IIpu cnadye 3adera CTYJIEHT IOJYy4yaeT JiBa BOIIPOCAa U3 IEPEYHs BOIPOCOB, BpeMs
HOJTrOTOBKU CTYACHTA K YCTHOMY OTBETY — 110 30 MUH.

[Ipumep BapraHTa BOIPOCOB HA 3a4eTe:!

Bapuant Ne 1
1. TlocraHoBka 3ajauM aHajlu3a NPUYUMHHO-CIEACTBEHHBIX cBa3ell B XTO ¢
pacnpeneneHHbIMU Tapamerpamu. [Ilpumep MM s perenus 3agaun ananuza XTO.
2. dyHKuMOHANBHAs CTPYKTypa THUIIOBOTO MOJEIHUPYIOIIEr0 IMPOrpaMMHOIO
KoMIUIekca nns  ucciaepoBaHuss XTO ¢ pacnpeleneHHBIMM — IapaMeTpaMHu.
XapakTepucTuka 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) neyaTHbIe 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, /1. B. Knymma. — M. :
Axanemknura, 2006. — 416 c.

3. 3apy6un, B. C. MaremaTnueckoe MOJIeIMPOBAHUE B TEXHUKE : yueO. 11 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. 1. ITaxomos. — CII6. :
BXB-Iletepoypr, 2008. — 672 c.

9. Tewumes, J[. UI. JluHrBucTHYeCKOE W  TPOrpaMMHOE  OOecreueHue
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. Uuctsxosa, O. I'. boiikosa, H. A. HUucrtskos. — CIIG6. :
LIOIT «ITpodeccus», 2010. — 187 c.

11. Yucrsakoa, T. b. MaremaTuueckoe MOACIUPOBAHUE XUMHUKO-TEXHOJIOTHUYECKUX
00BEKTOB C pacnpeielIieHHbIMH MapamMeTpamu : yuel. nmocodue ais By3oB / T. b Uucrtskosa, A.
H. IMonocus, JI. B. T'onbuesa. — CII6. : LIOIT «IIpodeccus», 2010. — 240 c.

0) 3J1eKTPOHHBbIE y4eOHbIe U3JAHUSA

12. AnnpuanoBa, A. A. AnroputMmusanus ¥ nporpammupoBanue. IIpaktukym : yueo.
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. cuctem aBromatuzup. npoexktupoBanus u ymp. — CIIO6. :
[6.1.],2013. - 223 c. (Ob)

15. Mapkos, 1O. I'. MatemaTnueckue MoeIl 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. Yucrakosa, T. b. [IporpammupoBaHue Ha s3bIKax BBICOKOTO YpoBHSA. bazoBelit Kypc :
yue0. mocobue / T. b. Yuctskosa, P. B. Aatunun, Y. B. Hosoxunosa ; CIIOI' TU(TVY). Kad.
CUCTEM aBTOMATH3Up. poekTupoBanus u ymp. — CIIO. : [6. u.], 2008. — 101 c. (Ob)

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

VYuebHbIil MIaH MO mporpamme ouyHoro OakanaBpuarta «lIpukinanHas mHpopmMaTHKa B
XUMHUN» B paMkax HamparieHus noarotoBku 09.03.03 «IIpuxiagHas wHpopMaTuka», padodas
nporpaMMa JUCHMIIMHBI U y4eOHO-METOMYEeCKUEe MaTepuabl MO JAUCHUILUIMHE Pa3MELIeHbl B
AIIEKTPOHHON HH(popMarmoHHo-o0pazoBarenbHol cpene CIIOGITU(TY) na menmanoprane mo
anpecy: https://media.technolog.edu.ru.

Kpome Toro, misi TOATOTOBKM K TPAKTUYECKAM 3aHATHSIM, 3a4eTy, BBIIIOJHEHHUS
CaMOCTOSITENIbHON PabOTHI CTYACHTHI MOTYT UCIIOJIb30BaTh CIAEAYIOIIUE dJIEKTPOHHbBIE PECYPCHI:

www.exponenta.ru (o6pazoBareinbHbI MAaTEMATUYECKUHN CalT);

model.exponenta.ru (caliT 0 MOAENMPOBAaHMM M WCCICAOBAHUU CHCTEM, OOBEKTOB,
TEXHOJIOTHYECKHUX MPOLECCOB U (PU3UUECKUX SBICHUM);

inftech.webservis.ru, citforum.ru (caifTel ”HPOPMAIIMOHHBIX TEXHOJIOTHUH);

www.novtex.ru/lT (Bed-ctpanwuiia xypHana «HGOpMaIHOHHBIE TEXHOJIOTHIY);

edu.ru (¢penepanbHblit mopran «Poccuiickoe oOpazoBaHHe»);

www.openet.ru (pOCCHUCKHI TTOpTal OTKPBITOTO 00pa3oBaHus);

elibrary.ru  (uHpopManMOHHO-aHATUTHYECKU  mopTan  «Haydnas — snekTpoHHas
OuOIMOTEKAY),

a TaKk)Ke 3JIEKTPOHHO-OMOIMOTEUHBIE CHCTEMBI:
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«ONEeKTPOHHBIN uWTaNbHBIA 3am — bubmuoTex» (pexxum pnocrtyma: http:/bibl.lti-
gti.ru/servicel.html, BXoz 1mo joruny u napoiiwo);

«Jlanp» (pexxum nocrtyma: http://e.lanbook.com/books, cBOGOIHBIN BX0OA € IH0O0TO
3aperuCTPUPOBAHHOTO KOMIIBIOTEPA HHCTUTYTA).

9. MeToauyeckue yKazaHus JJisi 00yYAKOUIUXCSI 10 OCBOEHUIO TUCIUTIIMHBI.

Bce Buapl y4eOHBIX 3aHATHH 1O JAUCHUIUIMHE TPOBOASATCS B COOTBETCTBUU C
tpeboBanusamu ciaeayomux CTO (CTII), aeictyromux B CIIGI TU(TY):

CTII CIIGI'THU 040-02 KC VYKIB. Bugsl yuebnbix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CIIoI'T 018-2014 KC VYKIB. Bugsl yuebubix 3anatuii. CemuHapsl u
npakTudeckue 3aHaTus. O6ume TpeOGoBaHUs K OpraHU3ally U POBEICHHIO;

CTII CIIoI'TU 048-2009 KC VYK/IB. Buapl yueOHbIX 3anstuil. CamocTosTeNbHas
I1aHupyemasi pabora ctyeHToB. OOmme TpeOoBaHus K OpraHu3ally 1 MPOBEACHHUIO;

CTO CIIOI' TU(TVY) 016-2015 KC YK/IB. Ilopsaok opraHu3anny U IpOBEIEHMsS 3a4€TOB
U 3K3aMEHOB.

[TmanupoBaHue BpEeMEHH, HEOOXOAMMOrO HA HW3YyYCHHE IUCIMIUIAHBI, JIydIle BCEro
OCYILLECTBIISITh Ha BEChb CEMECTp, MpeaycMaTpuBas IIPH 3TOM peryjsipHOe IOBTOPEHHE
IIPOMIEHHOI'0 MaTepuaa.

Ha mpakTuyeckux 3aHATHUSAX MOCJIE BBINOJHEHHUS BCEX MPAKTHUECKUX paboT (IMyHKT
Ne 4.3.1) cTyneHTHI ¢ HCIIOIb30BAHUEM KOMITBIOTEPOB M COOTBETCTBYIOIETO MPOTPAMMHOIO
o0ecreyeHus NOAroTaBIMBAIOT 0TYeT 0 HUX. CojepikaHue 3TOro OT4eTa YKa3aHo B 3aJaHUU Ha
npakTuueckue padotel. Ilpu odopmieHuH oTdyeTa O MPaKTUYECKUX padorax HEoOXOIUMO
PYKOBOJICTBOBAThCS TPEOOBAHUSAMHU COOTBETCTBYIOLINX TOCYAapCTBEHHBIX cTaHAapToB U CTII:

I'OCT 7.32-2017 CUBU/. Ot4er o Hay4HO-HCCIEeNOBAaTeNbCKON pabore. CTpykTypa H
npaBuia 0pOpMIICHHUS;

CTII CIIOI'TU 006-2009 KC YK/IB. IToaroroBka u oopmiieHne aBTOPCKUX TEKCTOBBIX
OPUTHHAJIOB JUIS U3/IaHMS;

I'OCT 8.417-2002 I'CH. EnuHuisl BeIUYKH;

CTII JITU um. Jlencosera 2.055.005-79 KC YK/IB. Enunuiisl pusndeckux BETUYUH;

I'OCT 19.701-90 ECITA. Cxembl anropuTMOB, IPOrpaMM, TaHHBIX U CUCTEM. Y CJIOBHbBIE
0003HauEHMsI U TIPABUJIA BHITTOJIHEHUS.

JucuuniuHa XOTSs M Npeamnojaraer  cOaJaHCHPOBAHHBI  OTOOp  BaKHEMIIUX
COCTAaBJIIOLIMX METOJOB M TEXHOJOIMH MareMaTuueckoro wmojenupoBanus XTO ¢
pacripeqielleHHBIMU TTapaMeTpaMu, OJTHAKO HOCHT HEeM30eKHO 0030pHBIN XapakTep. [loaTomy oHa
JOJDKHA ~ COTPOBOXKJIATHCSI ~ MHTEHCUBHOW  CaMOCTOSITETIbHOM ~ pabOTOM  CTYIEHTOB  C
PEKOMEH/IOBAaHHBIMH  TIPETIOJABATEIISIMA  JTUTEPATYPHBIMA HCTOYHHKAMH W 3JIEKTPOHHBIMU
pecypcamu, B TOM 4YHuclie HH(OPMAIIMOHHBIMH pecypcamu ceTu «HTepHeT», o BceM paszenam
mucnuruHEL. CaMocTosiTeNbHAs padoTa mpenrycMoTpeHa B o0beme 48 akaJeMHUYecKHUX YacoB.
Bonpocs! 1 3aanus Ui caMOCTOSTENbHON pabOoThI IpUBEEHBI B opasaene Ne 4.4,

Marepuan, 3aKOHCIIEKTUPOBAHHBIM CTyIEHTAMH Ha JIEKIHSIX, HEOOXOTMMO B paMKax
BHEAYJAUTOPHOW CaMOCTOATENbHON paboThl PEryslspHO JOMOJHATH CBEACHUSAMU U3 Y4eOHBIX
u3JlaHull, npuBeaeHHbIX B pasaene Ne 7. Ilpu 3TOM Ha OCHOBE M3y4eHHUS PEKOMEH]IOBAaHHOM
JUTEpaTyphl 1EJIecCO00pa3HO COCTaBUTh KOHCIEKT OCHOBHBIX TIOJOKEHUH, TEPMHHOB U
oTpenieNieHn i, TpEOYIOIMUX 3aTIOMUHAHHS 1 HEOOXOMMBIX JUISI OCBOCHUS CIIEAYIONIAX Pa3/IeioB
yueOHOM TUCIUTUINHBI.

Jns pacupeHuss U yriiyOJeHMs 3HaHMM MO JUCLUIUIMHE HEOO0XOAUMO AaKTHUBHO
UCTIOJIb30BaTh:

MaTepHalibl CaliTOB, pEKOMEHOBAaHHBIX MPENOAABATENIIMU HA JIEKIMIX U NMPAKTHUECKUX
sansaTusax (pasaen Ne 8 u moapasaen Ne 10.3);

MH(GOPMALIMOHHO-TIOMCKOBBIE CUCTEMBI ceTH «VIHTEpHEeT»; IPU ATOM CIIeAyET BBIIOIHUTH
3arpoc, BKJIIOYAIONIMK KIIIOYEBBIE CJIOBA pasjiesia JUCHUIUIMHBI, B Pa3IMYHBIX ITOMCKOBBIX
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cucreMax, Takux kKak SHaekc (pexxum mocryma: http://www.yandex.ru), Google (pexum
nocryma: http://www.google.ru), cpean HaliICHHBIX CCHIIOK, B MIEPBYIO OYEPElb, H3yYaTh CANTHI
1 BEO-CTPaHUIIBI CO CTPOTMM COOTBETCTBUEM 3aIIPOCY WIJIM BHICOKOW PEJIEBAHTHOCTBIO.

KonTponb camocrosiTensHOM paboThl OCYIIECTBIISIETCS IO BOIIPOCAM, IPUMEPBI KOTOPBIX
npuBeeHbl B yHkTe Ne 4.4.1, a Takke 1Mo pe3yiabTaTaM BBINOJHEHUS 3aJJaHUi, IPUBE/ICHHBIX B
tabnuie moapaszena Ne 4.4 (mpoBepka pe3yIbTaTOB BBHIOJIHEHHS 33aHUI MPOBOJUTCS B XOJI€
peanu3aiy NPaKTHICCKUX paboT U MPH 3aIIUTE OTYETA O HUX).

OCHOBHBIMHU YCTIOBHUSIMHM IPAaBUJIBHOM OpraHu3alliy yueOHOro mporiecca Jisi CTYACHTOB
SIBJISICTCSI:

IJIAHOBOCTH B OpPraHU3aluu yueOHOU padoThl;

CEpbhE3HOE OTHOUIECHUE K U3YUEHUIO MaTepuraa;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansiTusi CTyIeHT NOJDKEH MPUXOIUTh, UMes Oarak 3HAHUW M BOMPOCOB IO YXKE
M3Y4YEHHOMY MaTepuaiy.

Texymuii KOHTPOJIb PabOTHI CTYICHTOB OCYIIECTBIISICTCS ITyTEM MPOBEPKU PE3YJIHTATOB
BBITIOJTHEHUSI CTYICHTAMU 3aJJaHUi U 3allUThl OTYETa O MPAKTHUYECKUX padoTax.

[IpomexxyTounast aTTecTanus 10 JIUCHUUIUIMHE OCYIIECTBISETCS B BHJE 3a4eTa,
MPOBOAMMOTrO B (hOpMe UHANBUAYAIBHOTO YCTHOTO OIMPOCa.

Heo0xomuMbIM yCIIOBHEM TIOTyYEHUS JIOMyCKa K 3a4eTy SBIISETCS BBIMIOJHCHHUE U 3al[UTa
CTYJEHTOM BCEX MPAKTUYECKUX paboT, MPeayCMOTPEHHBIX padoueil mporpaMMOi.

[Ipu moaroroBke K 3a4eTy PEKOMEHAYETCS HECKOJIbKO pa3 MPOYUTaTh BECh KOHCIIEKT
JIEKIIUH, TOTOJIHEHHBIH HH(OpMalKel U3 PeKOMEHyeMbIX UCTOUHUKOB (pazmensl No 7, Ne §,
nogpasznen Ne 10.3). IIpu sTOM CTYHEHT, NOHSB JIOTHKY HW3JIOXKEHHS y4eOHOTO Marepuana,
MOJIy4aeT MPEeACTaBICHUE O MPEeaMETe M3y4aeMOM JUCHUIUIMHBI B IEJIOM, YTO MO3BOJISIET €MY
MPOJIEMOHCTPUPOBATh HA  3adere CPOPMUPOBAHHOCTh  MPEAYCMOTPEHHBIX  DJIEMEHTOB
KOMTIETCHITHH.

Ha 3adere cTynmeHT oTBewyaeT Ha JBa KOHTPOJIBHBIX BOIPOCA M3 PA3IMYHBIX Pa3/iesioB
TUCIUIUIMHBL (711 OIEHKH C(OPMHPOBAHHOCTH PA3TUYHBIX MPETyCMOTPEHHBIX 3JEMEHTOB
komreTeHuK).  CIHCOK  KOHTPOJBHBIX  BOINPOCOB  TpeACTaBieH B pasmene Ne 3
[Tpunoxxenus Ne 1. Ouenka, popmupyemast B pe3yibTate codeceoBaHUs, IBISETCS UTOTOBOM MO
JTUCIIUTITNHE.

[TocTosiHHAs aKTUBHOCTh Ha 3aHATHUSAX, TOTOBHOCTh CTaBUTh U OOCYKIATh aKTyaJbHbIC
MpOoOJIEMBI TUCIUIUIAHBI — 3QJI0T YCIIEITHON pabOoThl U TTOJIOKUTEIHHONU OIEHKH.

10. ITepeyens UHGOPMALMOHHBIX TEXHOJIOIMH, HCII0Jb3yeMbIX IPH OCYLIECTBJICHUMN
00pa30BaTeIbLHOIO Mpoecca Mo JMCIHUILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTUH.

B yuebHOM mporiecce MO IUCIUIUIMHE MPEAYCMOTPEHO HCIOIb30BAHUE CIETYIOIINX
MH(OPMALIMOHHBIX TEXHOIOTH:

YTEHHE JICKIUI C UCIIOJIb30BAaHUEM MYIbTUMEINIHBIX MTPE3EeHTAIHIH;

IMPOBCACHUC TIPAKTHYCCKUX 3aHATHM W CaMOCTOSATEILHOMI pa6OTI)I CTYACHTOB C
UCIIONIb30BAaHUEM CHUCTEMHOTO U MPHUKIAJHOTO MPOTPAMMHOTO OOECTeueHusi, B TOM YHUCIE
MHCTPYMEHTAJIBHBIX CpPEICTB Ppa3pabOTKH MpPOOJIEMHO-OPUEHTUPOBAHHOTO IMPOTPAMMHOIO
obOecrieueHus, HWH(POPMAIMOHHO-TIONCKOBBIX CHCTeM ceTu «VHTepHeT», CpencTB BBOJA,
pelaKTUPOBaHHS U (OPMATUPOBAHUS TOKYMEHTOB,

B3aMMOJICHICTBHE CO CTYJACHTaMH TIOCPEACTBOM DIIEKTPOHHOW HWH(POPMAIMOHHO-
obpazoarenbHoi cpeanl CIIOI TU(TY).

10.2. IlporpamMHoOe oOecriedeHue.

[Ipy npoBeneHUM MPAKTHYECKUX 3aHATHA M CaMOCTOATENbHOH paboThl CTYIEHTOB
UCTONB3YeTCsl CIEAYyIollee JMIEH3MOHHOE U CBOOOJHO pAacHpOCTPaHsIEMOE CHCTEMHOE U
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NPUKIIaJHOE TPOTPaMMHOE 00eCTICUeHHE:

onepanuonnas cucrema Microsoft Windows 10;

aHTUBUpYCHOE mporpamMmmHoe odecriedenue Kaspersky Endpoint Security;

HHTETPUPOBaHHas cpeaa pa3paboTku mporpamMmHoro obecmeucnus Microsoft Visual
Studio (s13bik iporpammupoBanus C#);

YHHBepCalbHBII MaTeMaTHueckuii maker Mathcad 14;

rpaduuecKuii perakTop (BKIIOYAIOLUINI HHCTPYMEHTHI penakTupoBanus UML-nuarpamm
u 0710K-cxeMm anroputmoB) Microsoft Office Visio;

TekctoBblil mporeccop Microsoft Office Word wim Apache OpenOffice Writer wim
LibreOffice Writer;

tabmmunbiid nporieccop Microsoft Office Excel wmu Apache OpenOffice Calc wnm
LibreOffice Calc;

Be0-Opay3ep Mozilla Firefox wiu Google Chrome.

10.3. Ba3bl JaHHBIX 1 HH(OPMALNMOHHBIE CIIPABOYHbIE CHCTEMBI.

Nudopmannonnas cucrema «EquHoe okHO focTyna K oOpasoBarenbHbIM pecypcam» (MC
«EnuHoe oOkHO»), oOecrneunBaroniasi CBOOOJHBIM JOCTYN K MHTETPAIHBHOMY KaTaJloTy
oOpa3oBaTenbHbIX HTEpHET-pEeCypcOoB U 3JIEKTPOHHOW OHOIHOTEKEe Y4eOHO-METOAMYECKUX
MaTepHajoB, B TOM YHUCIIE JJIS BBICIIErO OOpa30BaHMs.

MexnyHapoaHble MYJIbTUIUCHUILUIMHAPHBIE aHaJUTHYecKue pedepaTuBHbIe 0a3bl
JAHHBIX HAYYHBIX ITyOIUKAIIWI:

Web of Science (pexxum pocryma: http://apps.webofknowledge.com, cBoGOaHBIH ¢
JTF000TO 3aperuCTPUPOBAHHOTO KOMITBIOTEPA HHCTUTYTA);

Scopus  (pexxum  goctyma:  http://www.scopus.com, cBOOOIHBIH ¢  J1H00OTO
3apETUCTPUPOBAHHOTO KOMITBIOTEPA HHCTUTYTA).

11. MarepuajibHO-TeXHHYECKOe o0ecrieyeHHe OCBOEHUS IAUCHUILIMHBI B XO0Je
peajqu3anuu 00pa3oBaTeJbHON POrpaMMbI.

Jiga  npoBedeHHs ydyeOHBIX 3aHATUH MO JUCHUIUIMHE Ha Kadeape CHCTEM
aBTOMaTU3UpOBaHHOrO mpoekTupoBanus u ynpasieHus CIIOITU(TY) umeercs HeoOxoaumas
MaTepuaibHO-TEXHUYECKas 0asa:

HaunmenoBanue KOMIIBIOTCPHOT'O

KJ1acca Kadeapol Obopynosase
Kmacc MOJEJIMPOBAHUSA u 18 mmocaouHBIX MECT.
OINTHUMU3ALUHA CJIOKHBIX YueOHas MeOellb, IIaCTHKOBAs JTOCKA.
TEXHHYSCKUX CUCTEM [TepconanbHbie KOMIBIOTEPHI (9 1IT.): MOHOOJIOK Lenovo

C360 ¢ 19,5-moitmoBeiM auctiieem; nporeccop Intel Core
13-4130T (2,9 ITum); O3Y 4 TI6; HXMJ 1000TI6;
BcTpoeHHele DVD-RW  mnpuBoxa, Bugeokapra Intel HD
Graphics 4400, 3BykoBasi u cereBasi KapThl. [lepcoHanbHbIe
KOMIIBIOTEPBl O0BEINHEHBI B JTOKAJIBHYIO BHIYMCIUTEIBHYIO
ceTb Kadeapsl, UMEIOT BBIXOJ B ceTh «VHTepHET» H
o0ecreunBarOT JOCTYH B 3JEKTPOHHYI0 HH(OPMAIOHHO-
obpa3zoBatenbuyio cpeny CIIOI TU(TY).

JlekunoHHas aynutopust 56 Mocai0YHbBIX MECT.
VYueOHast Mmebeb.
Mynetumennitaeie  mpoektopsl NEC NP40 u Benq
MS524.
Hoyt6yku Asus a6j u Sony Vaio VPCSA.
MyneTHMe M HAs MHTEpAaKTHBHAs Tocka ScreenMedia.

.HI/II_ICH3I/IOHHOC CUCTCMHOC U MPUKIIAAHOC TPOTpaMMHOC OGGCHG‘IGHI/IC, HCII0JIb3YCMOC B
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y4eOHOM Ipolecce Mo AUCHUILINHE, TepedrcieHo B nojapasaeie Ne 10.2.

12. Oco0eHHOCTH OCBOCHHS [OUCHUILIMHBI HHBAJIUAAMM M JHOAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

Jiss WHBAIMIAOB M JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSAMHU Y4eOHBIH Mporecce
OCYILECTBIIsIETCSI B COOTBETCTBMM ¢ [lososkeHHMeM 00 opraHM3anuu y4eOHOro Iporecca ajs
0o0y4YeHHsT MHBAJIUAOB U JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 3710poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMmme JUCIUTLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
JIJIS1 TPOBeIeHHsI IPOMEKYTOYHOM aTTecTaluu
no AucuunInHe «MaremaTnieckoe Mo/ie TMPOBAHUE XUMHKO-TEXHOJIOTHYECKNX 00bEKTOB
¢ pacnpeejieHHBIMH NapaMeTpaMu»

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

Wnnexc
Copepxanue Ortan GopmupoBaHus
KOMITETECHIINU
IK-3 Crioco0eH MPOeKTUPOBATH MHPOPMAITHOHHBIC CUCTEMBI TI0 MIPOMEKYTOUYHBIN

BUaaM obecneyeHus
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2. IToxa3zaTeau u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINii Ha PA3JHYHBIX 3Tamnax ux q)OpMI/IPOBaHI/Iﬂ, IIKaJIa OCHUBaAHUAA.

Kon 1 HammeHoBaHue

VYpoBHH CHOPMHUPOBAHHOCTH

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

AOCTHIKCHUSA (meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
KOMIICTCHLIUU (TIoporoBbIif) (cpenumii) (BBICOKHIA)
[K-3.9. 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 ¢ pachmpelnelieHHbIMH | K 3aUeTy (hopMann30BaHHOE (hopMa30BaHHOE (hopMaM30BaHHOE
dopManuzanms JAHHBIX | MapaMeTpaMu  Kak  OOBbeKTa OmHUCcaHue XTO C | omucaHue XTO c | omucaHue XTO c
00 00BEKTE | MOAEITHPOBAHUS u pacrpeneneHHbBIMU pacripeneneHHbIMU pacrnpeneneHHbIMU
aBTOMaTHU3allUH, WCCIE0OBaHUA, M  JaeT HX napaMeTpamu KaK | mapameTpaMH Kak OOBbeKTa | mapamerpamu Kak
MOCTaHOBKA 3amaun | xapaktepuctuky (3H-1) 00BeKTa MOJICIIUPOBAHUS | MOJCIUPOBAHUS 1 | 00bEKTa MOJACITUPOBAHUS
aHaImM3a OPUYUHHO- W HUCCIENOBaHUS, HO | UCCIEAOBaHMSA, HO JA€T UX | U HCCIICI0BaHN,
CJIEJICTBEHHBIX CBS3EH) MyTaeTcs 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
npenbasiasieMblx 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 cBsa3eil B XTO ¢ U1 aHajuu3a INPUYMHHO- | aHAJIN3a NPUYMHHO- | IpenbsBiIsieMblx kK MM
pacrnpeneneHHbIMU CIICJICTBEHHBIX CBSI3€il B | CIEACTBEHHBIX CBSI3€d B | Ul aHaAIW3a HPUYMHHO-
IapaMeTpamy, Ha3bIBACT XTO ¢ | XTO c pacnpeneneHHBIMH | CIEACTBEHHBIX CBS3EH 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 HaBOJIAIIMX | CIOCOOBI  OoOecreyeHus
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 | MATeMaTHUECKOHW (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  mud
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 IPUMEP ¢yHKkUMOHANBHBIX MM | GyHKIMOHAIBHBIX MM | nns MOCTPOEHUS
MM XTO c¢ pacnpeneacHHBIMA 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 ompeJeNneHusi TpeOOBaHU, | OTBETHI Ha | KJIAaCCU(UKAIIIO M| M  JaeT  OmpeAesieHus | KiaccupuKauuio H JaeT
npenbsBisieMbIXx K MeTofam | Bompochkl 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 MOCTPOEHUS 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 pacnpeneneHHBIMU
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 | BONPOCOB W  NPHUBOJUT | METOJOB, INPUMEHIEMBIX
MaTEeMaTHYECKUX COOTBETCTBYIONLINE Ha JTanax, MpaBUIbHO
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Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

KOMITETEHLIMH

YpoBHH CHOPMHUPOBAHHOCTH

IToka3zarenu chopMUPOBAHHOCTU Kputepuit (onucaHue BBIPAXXEHHOCTHU JIECKPUIITOPOB)
(meCKpUnTOpHI) OLCHHBAHHUA «yIOBJIETBOPUTEILHOY «XOpouIo» «OTIIMIHO)
(TIOporoBbIif) (cpenumii) (BBICOKHIA)
METOAOB M  MNPUBOIUT | MPUMEPHI C OMINOKAMHU MIPUBOIUT
COOTBETCTBYIOIIUE COOTBETCTBYIOIINE
IIPUMEPHI C OMUOKaMHU 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 | GyHKIMOHAIBHBIX
KaK OOBEKTOB MOJEIMPOBAHUS U | K 3aUETy OTHCaHUsA XTO c|c pacnpencIeHHBIMI | XapaKTEpUCTHK 3aJaHHBIX
UCCIIEIOBAaHUS B pe3yJbTaTe pacripefeIeHHbIMU napamMeTpamu kak | XTO c
aHam3a X CTPYKTYpHO- napaMeTpamMu KaK | 0OBEKTOB MOAEIMPOBAHMS | PacHpeAEICHHBIMU
(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)
MaTeMaTHYECKOI'0 OIUCAHUS 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 MaTeMaTHUYEeCKOIo CHUCTEMBl YpaBHEHHH U
MAaTeMaTU4YECKOro OIIMCaHUs XTO C | KpaeBbIX YCIIOBHM
ONHCaHUA XTO C | pacrpeneneHHbBIMU MaTeMaTHYECKOT0
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- OpPOCTPAHCTBCHHO-
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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Konx n HamMeHoBaHMe
WHIUKATOpa
JIOCTHIKEHHMS

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
INPUMEHCHUEM SABHBIX H anre6pan3aunn KpacBhbIX | NapaMeTpamu, 0e3
HCSIBHBIX ~ PAa3HOCTHBIX | yciioBuii MM omr0oK
METOHO0B
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 | IpeACTaBIsieT B BHJE | IPEIACTABISIET B BUAE OJOK- | MPaBWIBHO  CO3JAaeT U

QITOPUTMBI  pacuera  monel | Bompockl Ne 19, | OIOK-CXeM YKpYITHEHHBIE | CXEeM JleTallbHbIe | TPAMOTHO TPEACTaBIsIeT B
napametrpoB coctosiHusg XTO c | 20, 27 k 3aueTy | anropuTMBbl pacuera | alrOpUTMBI pacdera Mojel | 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 c¢ 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 ¢
(YHKLINOHATBHBIX 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/lauyd | pellleHMs 3a7adyd aHajinza
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Kon 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

MHAMKAaTOpa [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
I1K-3.10. IIepeuncnsger Moaynu tunooro | IIpaBunbHbIE [IyTaercs npu | IIpaBunbHo  mepeuncisier | [lepeuuncnser MOZAYJIU
[IpumeHnenue POrpaMMHOr0 KOMILIEKCA JJIsl | OTBEThI Ha | NEPEUMCICHUN MOIYJIEH | MOIYyJIU THUIIOBOTO | TUIIOBOU THUIIOBOT'O
COBPEMEHHBIX MOJICJIMPOBAHMS 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 ¢ | MOaenupoBaHUs 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 mnepeuucisier
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 ¢ | pacmpeneneHHBIMU uccnepoanus XTO ¢
pacnpeneneHHBIMU napameTrpamy, HO  0e3 | pacmpeie’IcHHBIMU
napameTpamu, 1 | ommuboK rnapameTpamu
JIOIyCKaeT TpH  ITOM
OMIMOKHU
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Kon 1 nammeHoBaHue

YpoBHH CHOPMHUPOBAHHOCTH

MHAMKAaTOpa [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, | peanmzanmMy  anrOpUTMOB | pealM3aliil  aJTOPUTMOB | pEaIn3alliid  aJITOPHTMOB
napametrpoB coctostaust 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 | mapaMeTpel MeToJa €ro | mapaMerpsl MeToJa ero
5) MOJIETHPOBAHUS U | MOJEIHUPOBAHUS U | MOJENUPOBAHHUS u
BU3yaJIH3aLllU BU3yaJIH3aLUuU BU3YyaJIM3aluU
pacCYUTaHHBIX MOJIEN | pacCUUTAHHBIX MOJIEN | pacCCUYUTAHHBIX nosieun
MapaMeTpoB  COCTOSHUS | MapaMeTpoB COCTOSIHMS | TapaMeTPOB  COCTOSHUS
XTO XTO, kortopsle | XTO
HEO0OXOMMO pa3paboTaTh
HNwmeer HaBBIKU BbIOOpa | [TpaBuIbHBIC Jonyckaer ommbOku npu | Jlemaer npaBWwibHBIA | JlenaeT npaBUIBHBIA 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 pa3pabOTKH | CPEACTB MJisi  pa3pabdOTKU | HHCTPYMEHTAIBHBIX
MOJIETHPYIOMIKUX  TPOTPAMMHBIX KOMITOHEHTOB KOMIIOHEHTOB CpeacTB i pa3paboTKu
KOMIIJICKCOB JJISl MCCIICAOBaHMUS 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, YMEHH U HABBIKOB, CGOPMHPOBAHHBIX Y CTy/JA€HTA
no komnerenuuu INK-3:

1. Tlonstme u mpumepsl XTO c pacnpeneneHHbiMH mapamerpamu. OcoOeHHOCTH
MaTemMaruyeckoro  mogenuposanua  XTO ¢ pacmpenelncHHbIME — [IapaMeTpaMu B
UH(POPMALIMOHHBIX CHCTEMAX.

2. Crpykrypa popmanuzoanHoro onucanuss XTO ¢ pacnpeneneHHbIMU NapaMeTpaMu
Kak O00beKTa MOJAEIMpOBaHUS W uccieroBaHus. Bekropsl mapamerpoB XTO. Ilpumep
(opMaTM30BaHHOTO OIIMCAHUS.

3. IlocranoBka 3amaudM aHaIW3a MPUYUHHO-CIEACTBEHHBIX cBs3ed B XTO ¢
pacupeneneHHbiMu napameTpamu. [Ipumep MM i pemenus 3anauun ananuza XTO.

4. Knaccuduxkanmus MM s aHanuza NpUYMHHO-CIeACTBEHHBIX cBsa3eil B XTO c
pacnpeneneHHbIMA napameTpamu. [Ipumep MM.

5. TpeGoBanus, npeabsiBiasiembie K MM 17151 aHaM3a TPUYUHHO-CIICICTBEHHBIX CBS3EH
B XTO c pacnpenenennbiMu napamerpamu. [Ipumep.

6. VYpaBHeHHs MaTeMaTH4eCKOW (PM3MKHM KaKk OCHOBA MOCTPOSHHS (PYHKIIMOHAIBHBIX
MM XTO c¢ pacnpenencHHbIMU IapaMeTpaMy. Y PaBHEHHE MOJEIM HUJECAIBHOIO BBITECHEHUS:
(U3HYECKUI CMBICIT YWICHOB U KOA(PPUIIMCHTOB; TIOCTAHOBKA CMEIIIAHHON KPacBOU 3aJIa4H.

7. VYpaBHEHHMs MaTeMaTH4eCKOM (PU3MKM KaK OCHOBA HOCTPOCHMS (DYHKIIMOHAJIBHBIX
MM XTO c pacnpeneneHHBIMH TapaMeTpaMu. Y PaBHEHUE TEIUIONPOBOIHOCTH: (hU3MUECKHIA
CMBICJI YJICHOB U KO3((UIIMEHTOB; IPUMEpP MOCTAHOBKU CMEIIaHHOW KpaeBoil 3a1auH.

8. VYpaBHeHHs MaTeMaTH4eCKOW (DM3MKHM KaK OCHOBA MOCTPOCHHS ()YHKIIMOHAIBHBIX
MM XTO c¢ pacnpeneneHHbIMUA TapaMeTpaMu. YpaBHEHHE MOJEKYIIpHOH auddy3uu:
¢u3nyecKkuil CMbICT WIEHOB U KO3(DPUIMEHTOB; MpUMEpP IMOCTAHOBKM CMEIIaHHON KpaeBoii
3a/1a4ul.

9. Knaccudwukamnus IlerpoBckoro /ist TUHEHHBIX ypaBHEHUH B YAaCTHBIX MPOHM3BOTHBIX
BTOpOro nopsjaka. Criocod onpenenenus TUIIOB ypaBHeHUH. [Tpumep.

10. Kpaesbie ycnoBusi B MM XTO ¢ pacnpeneneHHbIMA MapaMeTpamMu. DOH3HNUECKHii
CMBICJI ¥ IPUMEpPHI TpaHUYHBIX yciaoBuid Jupuxie, Helimana, PoOuHa.

11. Tunel auddepeHunanbHBIX — ypaBHEHUHM, wucnonbdyeMbix B MM XTO ¢
pacipeneleHHbBIMU TapaMeTPaMu, U METObI UX pelieHus. [IpuMepsl ypaBHEHU U METOOB.

12. TpeboBanus, npeabSBIsEMbIE K METO/IaM peIIeHUs] ypaBHeHUT MM.

13. Unes meroma koHeuHbIX pasHocTed. OcHOBHbIe dTambl aHanuza MM XTO c
pacupeeeHHbBIMU TapaMeTPAMH METOJIOM KOHEYHBIX Pa3HOCTEM.

14. Muckperuzaumss MM XTO c¢ pacnpeneneHHbIMH Tapamerpamu. llapamerpsl u
XapaKTepUCTHKa ceToK. MeToJ npoenupoBaHus GyHKIMH Ha ceTKy. [Ipumep.

15. Anre6pamzanuss MM XTO c¢ pacnpeneneHHbIME napamerpamu. lloHsTHEe |
XapaKTEPUCTUKH PA3HOCTHOM CXEMBI. SIBHBIE U HEABHBIE PA3HOCTHBIE CXEMBI U UX IIPUMEPBHI.

16. IlocTpoeHne pa3HOCTHBIX CXEM METOJOM HEeMOCpeACTBEHHONH (opManbHOI
annpokcuManuu. Knaccudukanus koneunsix pazHoctei. Cerounble mabdnonsl. [Ipumep.

17. IlocTpoeHne KOHEUHBIX Pa3HOCTEW MEPBOrO M BTOPOIO MOPSAIKOB ANMPOKCHMAIIUH.
[TpuMepsl pa3HOCTHOM aNMpPOKCHMAIIUU 3BOJIOIMOHHOTO, KOHBEKTUBHOTO U JAU(PPY3MOHHOTO
YJICHOB.

18. AnpuopHple TOKa3zaTeld KadecTBa pPa3sHOCTHBIX cxeM. CoriacoBaHHOCTb.
ITorpemHOCTh anmpoKCUMaLUu U €€ MOPsIO0K.

19. AnpuopHbie TIOKa3aTeld Ka4yecTBa Pa3HOCTHBIX CXEM. Y CTOWYMBOCTh. Y CIIOBUS
YCTOMYMBOCTH PA3HOCTHBIX CXEM U UX IPUMEHEHHE B pacyeTax.

20. AnpuopHble TIOKa3aTeld KadecTBa pPa3HOCTHBIX cxeMm. Cxoammoctb. Teopema
skBuUBaIeHTHOCTH Jlakca. [lopsimok TouHOCTH.

21. SIBHbIE pa3HOCTHBIE METOJbl JUISI PELICHUS YPaBHEHUS MOJEIN UEaIbHOIO
BBITECHEHHUS: METOBI C Pa3HOCTSIMH MTPOTHB MOTOKA, Jlakca, «kpect», Jlakca—Bennpododa.
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22. HesiBHBIE paA3HOCTHBIE METOABI U PELICHUS YpaBHEHHUS MOJEIH HIeaJbHOTrO
BBITECHEHUS: METO/IbI C PA3HOCTAMH IO/TPOTHUB MOTOKA, «IIPSAMOYTOJIILHUKY, Dijepa.

23. SIBHBIE pa3HOCTHBIE METOJABI JUIS pEIICHHS YPaBHEHUS TEIIONPOBOIHOCTH
(monexkymnsapHoi nuddys3un): meroasl BBLII, Anena—Yena, [rohopra—Dpankena.

24. HesiBHBIE DPA3HOCTHBIE METOJBI JJIS PEUICHHS YPaBHEHHS TEIJIONPOBOIHOCTH
(monexkymnspHoi nuddy3un): meroasl Jlaaconena, Kpanka—Hwukoscona.

25. Meron mnporoHkd Kak d(O(PEKTUBHBIA CMOCO0 pEIICHUS CHCTeM JIMHEHHBIX
anreOpanvyeckux ypaBHEHUH C JICHTOYHBIMU MAaTpUIaMH KO3((UIMEHTOB: S3Tambl; YCIOBHS
NPUMEHUMOCTH U YCTOWYMBOCTH; JOCTOUHCTBA; aITOPUTM PeaTH3allHH.

26. XapakTepucTUKa WTEPAIlIOHHBIX METOJOB PpELICHUS CHCTeM alreOpanyecKux
YpaBHEHHMIA, TIOJTY4aeMbIX B pe3yJIbTaTe MPUMEHEHHUSI METO/1a KOHEYHBIX Pa3HOCTEH.

27. Anroputm uucienHoro monenupoBanus XTO ¢ pacnpenesieHHbIME TapaMeTpaMu €
MIOVCKOM IIIaroB pacueTa, 00eCrneunBaoIINX YCTOMUYUBOCTh U TOYHOCTH MOTYyYaeMOT0 PEIICHUS.
[Tpumep.

28. OyHKIMOHANBHAS CTPYKTYPa TUIIOBOTO MOJICITUPYIOIIETO MPOrPAaMMHOTO KOMILIEKCa
st uccnenoBanuss XTO ¢ pacnpeneneHHbIMU TapaMeTpaMH. XapaKTepUCTHKa 0a30BbIX
IporpamMmHeIX Moayien. Ilpumep.

29. Bunbl 1 KOMIOHEHTHl 00€CIEYeHH TUIIOBOTO MOJECIUPYIONIErO MPOrPaMMHOTO
KoMIUlekca g  ucciaenoBanuss XTO ¢ pacnpeneneHHbIMU —napamerpamu. [Ipumepst
KOMITOHEHTOB.

30. CrpykTypa uHTEpdeiica ucciueqoBarens Uisi THIIOBOTO MPOTPaMMHOIO KOMIUIEKCA
MoenupoBanus u uccnenoBanusa XTO ¢ pacnpesneneHHbIME apamerpamu. [Ipumep.

31. Crpykrypa uHTepdeiica pa3pabdoTUMKa Ui THUIIOBOTO MPOTPAMMHOTO KOMILIEKCA
MoaenupoBanus U uccnenoBanus XTO ¢ pacnpeneneHHbIME apameTpamu. [Ipumep.

32. TpeboBaHusl, TpEIbSIBIIEMbIE K COBPEMEHHBIM HHCTPYMEHTAJIBHBIM CpEICTBAM
pa3paboTKW NPOTrpaMMHBIX KOMIUIEKCOB Ui MoJenupoBaHuss M uccienoBanus XTO c
pacrpeneneHHbIMU TapameTpamu. [Ipumepsr cpencTs pa3padoTKH.

33. XapakTepucTuka U MpUMEpPbl COBPEMEHHBIX HMHCTPYMEHTAIbHBIX  CPEJCTB
pa3paboTKH KOMIIOHEHTOB MOJICTHPYIONINX MPOTPAMMHBIX KOMITJIEKCOB ISt HiccenoBanus X 1O
C pacrnpeieIeHHbIMU TapaMeTpaMH.

34. Meromuka W WHCTPYMEHTAJbHBIE  CPEICTBAa  NPOTPaMMHON  pealn3anuu
BBIUUCIUTENbHBIX ~ aJTOPUTMOB UM pa3pabOTKU  MOJb30BATENbCKUX MHTepdelcoB s
IPOTPAMMHBIX KOMITJIEKCOB MozienupoBanus X TO ¢ pacnpeeneHHBIME MapaMeTpamH.

[Ipu cnave 3aueTa CTyAEHT MOJIydaeT JBa BOIIPOCA U3 MEPEUHs, IPUBEIECHHOTO BHIIIIE.
Bpemst moArOTOBKH CTyI€HTa K YCTHOMY OTBETY Ha BONPOCkl — /10 30 MUH.

4. Metoauuyeckue MaTepuaJbl JUISl ONpeaeseHUs] NMPOLeIYypP OLeHUBAHWS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTEePHU3YIOIIHUX ITANbI (JOPMUPOBAHUS KOMIIETCHIM .

[IpomexxyTouHasi arrecTanmus MO JUCHUIUIMHE TIPOBOIAWTCS B COOTBETCTBHUH C
tpeboBanusimu CTO CIIOI' TU(TY) 016-2015 KC YK/IB. Ilopsiiok opraHu3aiiu 1 NpoBeICHUS
3a4€TOB M 9K3aMEHOB.

[To nucuuIuIHE MPOMEXKYTOUYHAS aTTeCTalMs IPOBOIUTCS B (hopMe 3aueTa.

[llkana omeHMBaHMS Ha 3aUeTe — «3a4eT», «He3adeT». lIpm 3TOM oOIeHKa «3adeT»
COOTHOCHTCS C IOPOTOBBIM YPOBHEM C(HOPMUPOBAHHOCTH KOMIETEHIIUH.
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