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1. Ilepeyennb NJIaHUPYEeMBbIX Pe3yJIbTATOB 00y4eHHUsI MO ANCUMILJIMHE, COOTHECEHHBIX € MJIAHMPYEMbIMHU Pe3y1bTATAMM 0CBOEHUsI 00pa-

30BaTeJbHOMH NMPOrpaMMbl.

B pesynbrare ocBoeHust 00pazoBaTeIbHON MPOrpaMMBbl OakanaBpraTa 00yJaromuiics JOHKEH OBIAAETh CICAYIOIUMU pe3yIbTaTaMu 00ydeHuUs

10 JUCIUILINHE:

KOI[ 1 HAUMCHOBAHUEC
KOMIICTCHIIMH

KOI[ U HAMMCHOBAHUC MHAMUKATOpA
JOCTHIXKCHUS KOMIICTCHIIHN

[Tnanupyemsbie pe3ynbTaThl 00y4eHHs
(meckpunTOpBI)

MK-2
Crnioco0eH pa3pabaThIBaTh U aJIaliTHPOBATH
HPHUKJIAJHOE TPOrPaAMMHOE 0OeCTIeueHIE

MK-2.3

Pa3zpaboTka u nporpaMMHasi peajin3anus ajJropur-
MOB OINTHMH3AIMOHHBIX METOIOB PEIICHHUS MPH-
KJIQJHBIX 3a/1a9

3HaTh!

OCHOBHBIC MOJIOKEHHUS TEOPUH onThUMu3anuu (3H-1);

CTpaTErui0 OCHOBHBIX ONTUMH3ALMOHHBIX METOIOB (3H-2).

Ymers:

OCYHICCTBJIATH NONCK ONITUMAJIbHBIX ITPOCKTHBIX pCIHCHI/Iﬁ C uc-
IMOJIb30BAHUEM CIICHHUAIM3NPOBAHHBIX IIPOI'PaMMHBIX

komruekcos (Y-1);

pa3pabaThIBaTh AITOPUTMBI ONTUMH3AIHOHHBIX MeTOI0B (Y-2).
Baagers:

HaBbIKaMH (I)OpMaJ]I/Ba]_[I/H/I IMPUKIIAAHBIX ONTUMHU3AalMOHHBIX 3aJ1a4
(H-1);

HaBBIKAMU Pa3pa0dOTKH IMPOTPaMMHBIX peaIM3alliii aJrOpUTMOB
ONTHMHU3ALMOHHBIX METOJIOB IIPU pEIIeHNH MPUKIaAHbIX 3a1a4 (H-

2).




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

JlucumrimHa OTHOCUTCS K quciuiuinHaM BapuatuBHO# yact (b1.B.02) u u3yuaercs Ha
3 Kypce B 6 cemecTpe.

B MeToanueckoM IiaHe AMCUUIUIMHA ONMUPAETCS HA HJIEMEHTHI KOMIIETeHIUH, CPOpMHu-
pOBaHHbIE NpPH HU3YYCHUM IUCHUIUIMH «Marematuueckuid aHanus», «lIporpammupoBanuey,
«Pa3paboTka mporpaMMHBIX cHcTeM», «BbruncnurenbHas MaTematukay. [lomyueHHBIE B Tpo-
[[eCCe U3YUEHUs TUCHUIUIUHBI «MeTo/Ibl ONTUMHU3ALMNY 3HAHUS, YMEHHUS U HABBIKU MOTYT OBbITh
UCTIOJIb30BaHbl MPH M3YyYCHHH IUCIMIUIMH «JIMHMBUCTHYECKOE M MPOrpaMMHOE oOecredeHne
ABTOMATU3UPOBAHHBIX NH(POPMAIIMOHHBIX CUCTEM, «OCHOBBI Pa3pabOTKH aBTOMAaTH3U-
POBaHHBIX UH(OPMAIIMOHHBIX CHCTEM», IIPU NPOXO0KJIEHUHU MPOU3BOACTBEHHON NPAaKTUKH, a
TaK>Ke MPU BHITIOJTHEHUH BBITYCKHON KBaJIM(DUKAIIMOHHON PabOTHI.

3. O0beM TUCHUILINHLL.

Bun yueOHOI paOOTEI Beero,

ya p 3E/akazn. gacoB

OO0masi Tpy10€eMKOCTb 1M CHUILTHHBI 4/144

(3a4ETHBIX EAUHUIY aKaJIEeMUYECKHX YaCOB)

KonrakTHasi pa6oTa ¢ npenojaBaresiem: 65
3aHATUSA JIEKIIMOHHOT'O TUIIA 30
3aHSTHUS CEMUHAPCKOTO THUIIA, B T.4. 16

CEMHUHApPBI, TPAKTUICCKHUE 3aHITHS 16

nabopaTopHble paboThI —

kypcoBoe npoexktupoBanue (KP wmum KIT) 15

KCP 4

JpyTUe BUJIbl KOHTAKTHOM paboThI —

CamocrosiTesibHas padora 43

®opma Tekyuiero kourpoJs (Kp, pedepar, PI'P, acce) -

®opma npome:xxkyTouHoii arrecrauuu (KP, KIT, 3auer, sx3amen) KII, Dx3amen/36




4. Copep:kaHue JUCHUIIUHBI.

4.1. Pa3gespl AMCHUILIMHBI U BUABI 3aHATHIL.

3aHsTusA ce-
< MHHapCKOro R = =
= THIIA, S = &
& 2 5 =
° aKaleM. Yacel | \Q o S
= [
S = =z | E 5
jas) ! 6 as
= Q = < Q o
Ne HaumeHoBanue S 7 E 5 % z 5 = =
/1 pasjena JUCHUILIMHBI 2 5|5 o o c:» = = E
ql':‘) c% 2 E = é o S § QE) g
= 80 E| 58 & 2 &
= asll=p e 2 ) =
2 = g g =
o] V< ta) @) Q e
™ O o S S}
= =
1. | Beenenue 4 - - 2 IK-2 | IIK-2.3
2 XapakTepuCTHUKa METOJIOB PEIICHUS 2 ) i 2 0K-2 | K-2.3
3aJ1a4 ONTUMH3AIHNN
3 3amava TMHEHHOTO MPOrpaMMHUPOBa- 5 4 i 6 nKk-2 | nK-2.3
HUS
4. | Metoabsl 0OTHOMEPHOW MUHUMH3ALIUN 4 4 - 2 [IK-2 | TIK-2.3
5 UucnenHbie METOAbI OE3yCIOBHOM 6 4 i 6 k-2 | mx-2.3
MUHUMHU3AINUN
6. | AAropuTMbI IPSIMOTO IOUCKA 8 4 - 6 IIK-2 | [IK-2.3
7. | Ilouck ycioBHOT0 3KCTpeMyma 4 - - 10 IK-2 | [IK-2.3
8. | Bemykioe mporpaMMHupOBaHHE - - - 9 IK-2 | [IK-2.3
Hroro: 30 16 - 43




4.2. 3aHATHA JEeKIHOHHOI0 THUIIA.

No
paszerna awuc-
LUIUIUHBI

HaunmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

NunoBanunonHas
dbopma

1

Brenenue.

OcHOBHbIE NOHATUA Teopuu onTumuzauuu. lIpen-
MeTHass 00sacTb. THIBI OOBEKTOB ONTUMHU3AIUH.
CnocoObl MMOCTAaHOBKM ONTHUMHU3ALMOHHBIX 3aj1ad.
IToBepxHOCTH Li€NIEBOM

dbyakuun. Kpurepuii onTUMaibHOCTH.

4

XaDaKTCDI/ICTI/IKa MCTOAOB PCHICHHUA 3aJda4 OIITHU-
MU3AIHH.

Knaccudukanus metonos. Crioco6s! permenunst 30.
Ananmutnueckuii cnoco6. 'paduyeckoe penieHue.
CriocoObl TIPOBEPKU  PEIICHUS Ha JIOCTATOYHOCTD.
Ycnoue CunbBectpa.

3ajaya IMHEHHOT0 IPOrpaMMUPOBAHUSI.
IloctanoBka 3amaun. ['eoMeTpuyeckass HMHTEpOpE-
tauus. IlpeoOpasoBanue orpannyenuii. I paduye-

ckoe pemieHue. CUMIIIEKC-METOl PELICHU 3a/1a4u
JIII.

MeToabl OTHOMEPHON MUHUMH3AIUN

[TocraHoBka 3amauu. YHUMOJAIBHOCTh (YHKIUH.
IIpsamoii nouck. IlaccuBHBIN U MOCIEN0BATEIbHBIN
MOUCK. AJTOPUTMBI JTUXOTOMHH, 30JI0TOTO Ceue-
Husl, MeToq @ubonauuu. Metoz xopa. Meton Ilay-
ama. CpaBHeHHe 3(PPEKTUBHOCTH aJITOPUTMOB.

YucneHHble METO/1bl 0€3yCI0BHON MUHUMM3AINU
Knaccugpukanus meronoB. Meronsl HyIeBOro,
IIEPBOTO U BTOPOrO IMOPSAAKOB. MeToabl CKaHUPO-
BaHMs. Meronsl ciycka. Merox Herotona. KBazu-
HBIOTOHOBCKHUE METOJIBI.

AJTOpUTMBI IPSIMOTO ITOUCKA.

CHMINIEKCHBIE METOALI. METOIBI IMOKOOPJIH-
HaTHOrO cirycka. Anroputmsl I aycca-3eiaens, Xy-
ka-J>xuBca. MeTOJIbI CIVIAMHOTO TTIOMCKA.

ITounck YCIIOBHOTO DKCTPEMyMA.

MuHuMHu3anys Ipy OTPaHUUYCHHUIX THIIA PABEHCTB.
Hcnoap3oBanne MHoxuTenel Jlarpamka. OyHKINS
Jlarpamxka. YcaoBue Kyna-Takkepa. KoMniaekcHBIH
MeToJ 1 bokca.




4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CeMuHapbl, NPAKTHYECKHE 3AHATHS.

Ne
Haunmenosanue TeMbl OO0nem,
paszena auc- IIpumeyanue
U KpaTKoe CoJIep KaHue 3aHsATUS aKaJl. 4yachl
LUTUTHHBI
3 ['paduueckoe pelieHre 3a1a4 ONTUMHU3ALUH. 4 KtCw™m
HaxoxneHnue ycaoBHOrO 3KCTpeMyMa JIMHEHHOU U
KBaJPaTUYHOW MEJIEBBIX (PYHKIUH 3a/1a4 HEBBICO-
KON pa3MEepHOCTH.
4 N3ydeHne MEeTo10B OAHOMEPHOTO MOUCKA. 4 KtCw™m
3HAKOMCTBO CO CTpaTerueyl OJHOMEPHOW ONTHMH-
3aruu. [louck s3KcTpeMyma ¢ MOMOIIbIO MPUKIIAJI-
HOT'0 NMPOTPAMMHOT0 00eCIeUeHus.
5 ['pagrieHTHBIC METO/IbI IOUCKA SKCTPEMyMa 4 KtCw™m
N3yuenue anropuTMOB, peaM3YIONIMX TPATUEHT-
HbIi orck. CpaBHeHHE Y((HEKTUBHOCTH METOOB.
6 HM3ydenne MeToAa MHOOYSPEAHOr0 BapbUPOBAHUS 4 KtCm
[EPEMEHHBIX.
Hccnenoanue napameTpoB MeToaa Ha 3)(eKxTus-
HOCTh IOMCKA IKCTPEMyMa.
4.3.2. JlaGopaTopHbIe 3aHATHS.
Y4eOHBIM MJIaHOM HE MPETyCMOTPEHBI.
4.4. CamocTrosiTeJbHAsA padoTa 00y4arOLIUXCS.
No
pasena c- [lepeuens BOpoOCOB AJis O0bemM, dopMma KOH-
CaMOCTOSATEIILHOTO U3yUYEHUS aKaJl. 4achl TpOJIA
IUATTAHBI
1 MaremaTrueckue MoJie’Tu 00bEKTOB ONTHMH3AIUN 2 VYcrHbll onpoc
Nel
2 CriocoObI MPOBEPKH PEIICHHUS HA TOCTATOYHOCTb. 2 VeTHBIH ompoc
Vcnosue CunbBecTpa Nel
3 CuMIuiekc-MeTo| peleHus 3a1a4u JTMHEWHOTO IIPO- 6 YcTHbIi onpoc
rPaMMHPOBAHUSI Nel
4 [TaccuBHBIA W TOCIIENOBAaTEIbHBIN mouck. Onrtu- 2 [InceMenHbIN
MaJIbHBIN ITACCHBHBIN IIOUCK. onpoc Nel
5 Meton Herorona. Ero moaudukanuu. KBazunpro- 6 [TucemMeHHBIIH
TOHOBCKHE METO/BI. onpoc Nel
6 Metonsl PozenOpoka u [laysmna. 6 VYcTHBIN onpoc
No2
7 Hcnonp30BaHue NpUBEAECHHOrO rpagueHTa. Meton 10 VYerHbI ompoc
No2

MPOEKIIMU TOYKU Ha MHOKECTBO. METO/Ibl BHYTPEH-
Hell ¥ BHEITHEN TOYEK.




pmﬂeﬁz - Ilepeuens BOIPOCOB I O0newm, dopma KOH-
CaMOCTOATENIbHOT'O U3y4YEHUS aKaJl. 4achl TpOJIA
LUTIIIUHBL
8 Brinyknoe nporpammupoBanre. MuHUMU3anus Io- 9 VYcrHBIi onpoc
3MHOMOB. [Ipumepsl MUHMUMU3ALMKM KBaJApAaTHUYHBIX Ne2
(b YHKITHIA.

4.5. TeMbl KypcOBOIo NPOEKTA.

Lenvio Kypcosoeo npoekma SIBISICTCS TIOTYyYSHUE MTPAKTUICCKUX HABBIKOB aJITOPUTMH3A-
[IUU U MPOTPAMMHPOBAHUS OCHOBHBIX ONTHMHU3AIMOHHBIX METOJOB JJIS PEIICHUS KOHKPETHOU
NPaKTUYCCKON 3a7]audl U yMEHHsI IIPOCKTHPOBATh MPOTPAMMHBIC KOMIUICKCHI JIJIsl PEIICHHUS OT-
THMH3AI[HOHHBIX 3a/1a4.

Temamuxa Kypcosozo npoexkma — «Pa3paboTka MporpaMMHOTO KOMIUIEKCA I pe-
IICHUS 3aJ]a4i ONTHUMH3AIUK 33JaHHOTO 00BbEKTa UCCICAOBaHUA». HWHIuBHAyalbHBIEC 3a-
a9l KOHKPETU3UPYIOT 00BEKT ONTHMH3AITIH.

Cooepotcanue Kypcoo2o npoekma.

1 Amnanuruyeckuii 0630p (pedepaTHBHBINA MaTepuasn) N0 Pa3IMYHBIM aCHEKTaM TEOPHH
onTUMHU3aKK. Poilb 1 MECTO OMTUMU3AIMOHHBIX 337a4 B IIpeaMeTHOU oOnactu. OO0CHOBaHUE
BEIOOpA CPEJIbI MPOTPAMMHPOBAHHUS.

2 Pa3paboTka 6J10K- CXeM anropuTMOB (YHKIMOHHPOBAHKS HPOrPAMMHOIO KOMILIEKCA,

BI)I6paHHOFO METOJa OIITUMU3AIINN.
3 Pa3paboTka CTPYKTYphI ONIb30BaTeNbekoro uatepdeiica. UML- muarpammsL.

4 Pa3paboTka mporpaMMHOTO MPOJYKTa (HAIMMCAHUE HPOrPAMMHOM pealu3aliy ajro-

PUTMOB pelIeHUs TOCTABIEHHOM 3a/1auH).
5 TpaHCIAUMA U OTIAJKa IPOrPAMMBL.

6 PesynbTaTel TeCTHpOBaHKS MporpaMMsbl. Tlonydenne v puUKcanus pe3yabTaToB HA Te-
CTOBBIX MPUMEPAX U3 UHINBUIyaJTbHOTO 3a/1aHUS.

7 Busyanusanus NOJy4eHHBIX pe3ynbTatoB (moctpoenue 2D- u 3D-moneneii nosepx-
HOCTEW OTKJIMKA LeeBON (PYHKIUU C OTOOpaKeHHEM HalJEHHOIO SKCTpeMyMa U OrpaHHYeHUI
).

ITpoekTHast JOKYMEHTAIMs IPOEKTa COJACPKHUT aTOPUTMBI (OI0K-CXEMBI); TUCTUHT TPO-
rpaMMBbl ¢ TOAPOOHBIMU KOMMEHTAPHAMM; PE3yJIbTaThl TECTUPOBAHUS MPOIPAaMMBI U MX OLEH-
KY; XapaKTEepUCTUKY HCIOJIb30BaHHBIX MPU MPOEKTUPOBAHUHU CPEJCTB BBIYUCIUTEIBHON TEXHHU-
KU ¥ CTaHJIaPTHOTO MPOTPAMMHOTO O0OECIICUCHHUS; JONOTHUTEIbHYIO COIPOBOAUTEIBHYIO JTOKY-
MEHTAIMIO 110 YKa3aHUIO IIpenogaBaTes.

IIpumepnvie memwvl Kypco8o2o npoekma.:

1 PaspaboTka mporpaMMHOTO KOMIUIEKCA IS PElICHHs 3aa4d ONTHMH3AIMU 3aJaHHOTO

00BEKTa UCCIIEIOBAHUSA




O0BeKTHI HCCaeT0BAHUA

Bapuant Ne 1
OOBEKTOM ONTUMHU3AIMH SABJSIETCS XUMHUKO-TEXHOJIOTHYECKAs CUCTEMa, COCTOAIAasT U3 ABYX
PEaKTOPOB HETIPEPHIBHOTO JIEHCTBUA. B HUX B pe3yibTaTe XUMUYECKOTO B3aUMOJICHCTBUS U3
JIBYX CBIPBEBBIX KOMIIOHEHTOB, 00bEMHBIE pacXxoabl KOTopeix Al u A2 (M"3/4), obpa3zyercs
1eneBoi KoMnoHeHT B konudectBe C (kr/ u). [ns uccienoBaHus mpoiecca pazpaboTana sM-
NUpUYECcKas MaTeMaTHUECKasi MOJIEIb, B COOTBETCTBUU C KOTOPO# KoiruecTBO C  3aBHCHUT OT
00BEMHBIX PACXO0B KOMIIOHEHTOB IO CJIEAYIOIIEMY IPaBUITY:

C =a (A2 + A2 —uVDNN + al(BLAL + A272 — u1V2)"N,
rae o, ol, B, Bl, 1, 1 — HOpMupyromKEe KO3PPUITUEHTHI, paBHbIE 1;

N — KoJIM4ecTBO peakTopoB ( 2 IIT.);

V1uV2-— paboune o6bembl peakTopoB (11 u 7 M*3 COOTBETCTBEHHO).
TexXHOTOrHYeCKNM PEeTIaMEHTOM YCTaHOBIJICHBI CIIEAYIONIHE TPEOOBAHNUS K IPOBEICHHUIO IPO-
necca. O0bEMHBIE PACXO/Ibl CHIPbEBBIX KOMIIOHEHTOB Al 1 A2 MOTYT U3MEHSThCA B AMANIa30HE
or 1 10 10 M"3/4  COOTBETCTBEHHO; KPOME TOTO, HEOOXOAUMO, YTOOBI CyMMapHast IPOM3BOIH-

TEIBLHOCTh PEaKTOPOB ObLIa HEe OobIe 8 M3 /Jac.

Heo0OxonnMo HaiiTu Takue yciaoBUs TpoBeieHus npouecca ( 3HaueHust Al u A2 ), mpu KOTOpbIX
o0ecrnieunBaeTcs MaKCUMAaJbHBIM BBIXOJ] IIEIEBOT0 KOMIIOHEHTA B KT 3a pabouyio cmeHy ( 8 ya-
coB). TouHocTh pemeHus — 1kr.

BapuanT Ne2

OOBEeKTOM ONTUMHUBAIMH SBISIETCS Mpoliecc (GUIBTPOBAHUS C UCIIOIb30BAaHUEM YCTAaHOBKH,
MMEIOIIIEH J1Be (PHIIbTpallMOHHBIE TIEPETOPOKHU, HA KaXKIOW U3 KOTOPBIX MOICPKUBAETCS CBOU
TeMIepaTypHbIi pexxuM. 3BecTHO, 4To 00beM (unbTpata V(M 3/4) cBs3aH ¢ TeMIepaTypaMu
T1 u T2 Ha KaX 10 MEPEropoIKe CICTYIOITUM 00pa3oM:

V=0a- (Tl - B Apl) -cos(y-Ap2 sqrt(T1* N + T2~N),

rae Apl u Ap2 — BenuurHa nepenaja JaBjieHui Ha Kaxaoi neperopojake (Kma); Apl =
Ap2=1;

a, B, Y — HopMupymoomue MHOKUTeNu; o= =1; y=3.14;

N — KoTM4ecTBO MEPeropoIoK ( 2 mit.).

Hnst apdexTuBHOTO HDUIBTPOBaHUS HEOOXOAMMO, YTOOBI TEMIIEpATYpa Ha MEPBOU MEPETOPOJIKE
ob1a He HUKe -3 °C u He Boimie 0 °C, a Ha BTopoit — He Bhime 3 °C u He Huxe -0,5 °C, kpome
TOTO, JOJKHO BBIONHATHCA yenoBue: 12 —T1 > 3.

HeobxonuMo omnpenenuTh Takoi TeMIepaTypHbBIN pexuM mpoBeaeHus mpoiecca ( 3HaueHus T1
u T2 ), mpu KOTOPOM 00O€cTIeunBaeTCsl MAaKCUMAJIBHBIN BBIXOJT (puibTpaTa B M3 3a pabouyro
cmeny ( 8 wacoB). Tounocts pemenus —0,0 1 m3.

Bapuant Ne3
HeoOxoaumo HaliTu rabapuTHbIE pa3Mephl TEMII00OMEHHOTO YCTPOWCTBA XMMHUECKOTO PEaKTO-
pa ( anmuny L (M) u mmpuny S (M)) , o0ecrieunBaroniie MUHIMAIIbHBIE 3aTPaThl HA U3TOTOBJICHUE
u3zienusi. 3aTpaThl HAa U3TOTOBJICHUE U3/IENNs CBA3aHA C €r0 BECOM. 3aBUCHUMOCTH Beca U3Je-
st P OT reoMeTpruyecKux pa3MepoB U 3aJaHHBIX XapaKTEPUCTUK TEINIOOOMEHHUKA OIpeaens-
ercss 1o gopmyiie:
P=a*(L-S)"2+B*1/H*(S+L- y*N)"2,
rae  H — BwicoTa TermooOmMenHuka (9 m ),

N — uncno BuTKOB 3MeeBuKa (10 mit),

o, By, — HOpMUPYIOILIME MHOXKUTENHU, pPaBHbIE 1.

Ha raGaputs! TermnooOMeHHIKA HAKIIAILIBAIOTCS clieAytolue orpanndenns. Jnuna L nomkHa
ObITH HE MeHee | M u He Oonee 15 M, mupuHa S — He MeHee 1M u He O6oree 12 M. Kpome Toro,
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00513aTeIbHO JOJDKHO BBIMOIHATHCS ycioBue : cymma ( L+S ) nomkHa ObITh HE MeHee 12 M.
CroumocTts nzroroyieus 1 kI' uznenus cocrasnsier 100 y.e. Tounocts pemienus — ly.e.

Bapuant Ne4

OOBEKTOM ONITHUMHU3AIINH SIBIISETCS XUMHUYECKUN PEaKTOP, B KOTOPOM IMPOUCXOIUT 00Opa30BAHKE
L[EJIEBOr0 KOMIIOHEeHTa. PeakTop 00opy/noBaH IBYMS TEINIOOOMEHHBIMU yCTPOWCTBAMU: 3MEe-
BUKOM U qupdy3opoM. HeoOXoammo onpeaenuTs TeMrepaTypHble YCIOBHUS TEXHOIOTHYECKOTO
npolecca, ooecrneyrBaroniie MUHUMaIbHYI0 ce0eCTOMMOCTD 11eJ1eBOro KoMIoHeHTa. CoriacHo
AMITMPUYECKON MaTEMATUUECKON MOJIENH, KOJIMYECTBO MOJIy4aeMOro 1eJIeBOro KOMIOHeHTa S (
KT') CBSI3aHO C MTapaMeTpaMH Ipoliecca CleyrIuM o0pazom:

S=o*G*((T2- p* AN + p *exp(T1+T2) "N +A *( T2- T1)),

I'me a, P, 1, A- HOpMUPYIOIIIE MHOKUTEIH, paBHBIC |;

G - pacxoj peakimoHHON Macchl ( 1Kr/4);
A - nasieHue B peakrope ( 1 Kma);
N - KOJIMYECTBO TEIUIOOOMEHHBIX YCTPOUCTB ( 2 mT.);

T1, T2 - Ttemmeparypsl B Tem1000MeHHBIX ycTpoiicTBax (°C).

PernamenTomM ycTaHOBIIEHO, YTO TEMIIEPATYPA B 3MEEBUKE MOXKET U3MEHATHCS B IMAMAa30HE OT
-18 mo 7 °C, B muddyszope - ot -8 1o 8 °C. Kpome Toro, 10m1KHO BHIIOTHATHCS yciaoBue T2-
T1 > 2. CebecTonmocTh 1 KT meneBoro komrnoHneHTa coctasisier 10 y.e. TogyHOCTh pemeHus —
0,1y.e.

Bapuant Ne5

OOBEKTOM ONTUMHUBALNH SBISIETCS XUMUYECKUN PEAKTOP, B KOTOPOM IMPOUCXOIUT 00Opa30BaHUE
I[EJIEBOr0 KOMIIOHEeHTa. PeakTop 000pyI0BaH MEMIANKOW U JABYMS TETNIOOOMEHHBIMU YCTPOM-
CTBaMHM: 3MEEBHKOM M pyOarikoii. Heo6xoaumo ornpeaenuTs TeMnepaTypHble YCIOBUS TEXHO-
JIOTHYECKOT0 TMpoliecca, 00ecrneynBaroiie MUHIMaIbHYI0 ce0eCTOMMOCTD 11€JI€BOTO KOMITOHEH-
ta. COrIacCHO AYMIUPUYECKON MaTEMaTHYECKON MOJIETTH, KOJIMYECTBO MOJIy4aeMOro 1IeJIEBOro
KOMIIOHEHTa S ( KT') CBSI3aHO ¢ MapaMeTpamHu Mpoiiecca CleayrmuM o0pa3om:

S=o*(G* pu*((T2-TN+ (B*A-T1)”~N)),

rae o, B, L, - HOPMHUPYIOIINE MHOKUTENH, paBHbIC |;

G - pacxo]1 peakIMOHHON Macchl ( 2Kr/4);
A - nasnenue B peakrope ( 1 Kma);
N - CKOPOCTh BpallleHus Memanku ( 2 ob/c );

T1, T2 - TtemnepaTypsl B TeInI000MeHHBIX ycTpoiicTBax (°C).

PernmameHTOM YyCTaHOBJICHO, UTO TEMIIEPATypa B 3MEEBUKE MOXKET U3MEHSTHLCS B TUAITa30HE OT
-3 10 3 °C, Bpybamke - ot -2 10 6 °C. Kpome TOro, J0JKHO BBIITOJIHATHCS YCIOBHE
T1+0.5*T2 < 1.

Cebecroumocts | kr nieneBoro komrnoHeHnrta coctasisier 100 y.e. Tounocts pemenus — 0,1y.e.

Bapuant Ne 6
OOBEeKTOM ONTUMHU3ALMH SBIISETCS XUMUKO-TEXHOJIOTUYECKAsi CUCTEMA, COCTOSIINAs U3 ABYX
PEaKTOpPOB HETIPEPHIBHOTO AECHCTBUA. B HUX B pe3yabpTaTe XMMUYECKOTO B3aUMOJECHCTBUS U3
JIBYX CBIPHEBBIX KOMIIOHEHTOB, 00beMHbIE pacxobl KOTopeix Al u A2 (M"3/4), mocnenosa-
TeJIbHO 00OpasyeTcs 1eseBoil KoMIMoHEHT B KosnmdecTBe C (kr/ u). s uccnenoBanus mpolecca
pa3paboTaHa SMIUpHUUYECKas MaTeMaTUYecKas MOJI€b, B COOTBETCTBUU € KOTOPOH KoiuuecTBo C
3aBHCUT OT OObEMHBIX PACXOJ0B KOMIIOHEHTOB I10 CIEIYIOIIEMY IPaBUITY:
C =a (A1"2 +f A2 — uVI)AM N + al(B1AL + A2"2 — u1V2)"N,
rae o, al, B, B1, p, ul — HopMupyroLIUEe KO3 PUIEHTHI, paBHBIE 1;
N — KOIM4ecTBO peakTOpoB (2 mIT.);
V1 u V2 - paboune o6bembl peaktopoB (11 u 7 M*3 COOTBETCTBEHHO).
TexHOoI0rHuecKM periaMeHTOM YCTaHOBIIEHBI ClIeyIolue TpeOOBaHUs K IPOBEIEHHIO MTPO-
necca. OOBEMHBIE PACXOIbI CHIPbEBBIX KOMIIOHEHTOB Al 1 A2 MOTYT U3MEHSTHCS B AMANIa30HE
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or 1 10 10 M"3/4  COOTBETCTBEHHO; KPOME TOr0, HEOOXOAMMO BHITIOJTHEHHUE YCIOBHS : 4*Al
+5*A2<20 M"3/u.

HeoOxonnMo HaiiTu Takue ycioBUs IpoBeneHus npouecca ( 3HadeHust Al u A2 ), mpu KOTOpbIX
o0ecreunBaeTcss MUHUMAalbHasi Ce0ECTOMMOCTb LI€JIEBOI0 KOMIIOHEHTA 3a pabouyto cMeHy ( 8
9acoB), YUUTHIBas, 4TO ceOecTonMocTh 1 kr coctarmisier 100 y.e. TouHocTh pemenus — ly.e.

Bapuant Ne7
OOBeKTOM ONTUMHU3ALMK SBJISIETCS Mpoliecc (GUIBTPOBAHUS C UCIIOIb30BAaHUEM YCTaHOBKH,
UMeIoIIeH 1Be (GUIIbTPALMOHHBIC IEPETOPOIKH, Ha KaXI0H U3 KOTOPBIX MO KUBACTCS CBOM
TeMIlepaTypHbIi pexxuM. M3BecTHO, 4TO 00BEeMHBIN pacxoa GuibTpara V(M”*3/4) CBsI3aH C TEM-
neparypamu T1 u T2 Ha ka0 eperopoKe CiaeayromuM 00pa3om:
V=o*G*(TI"24+p T2 —n Apl "N+ y (BIT1 + T2"2 — ulAp2 )N,
rae Apl u Ap2 — BenuuunHa nepemnaja JaBieHUM Ha Kaxaou neperopojke (Kma);

Apl =11 Kna, Ap2=7 KIIA;

N — KoJIM4ecTBO Meperopojok ( 2 mr.);

G — oOmwmit pacxoa GUIBTPYIOIIEH KUAKOCTH, paBHbIN 1 M"3/4;

a, B, W, v, Bl, ul — HOpMHEpYFOIIHE MHOKUTEIH, PaBHBIC 1.
s s dextuBHOrO QUMBTPOBaHUS HEOOXOAMMO, UTOOBI TEMIIEpATypa Ha MEPBOU MEPETOPOJIKE
obu1a He HUXKeE -5 °C u He Boie (0 °C, a Ha BTOpoii — He BhIe 5 °C u He Hike -1°C; kpome Toro,
JOJKHO BbINONHATHCS yeaoBue: 0.5 T1+ T2 <1 °C
Heob6xoauMo onpenenuTs Takou TeMIepaTypHbIA PeXXUM MpoBeaeHus rnporecca ( 3Hadenust T1
u T2 ), mpu koTopoM obecreynBaeTCsi MUHUMalbHasi ce0ecCTOUMOCTh  (hunpTpara 3a padbouyro
cMeny ( 8 gacoB) ¢ yuetoMm Toro, uro 1 M3 dunsrpaTta ooxonutcs B 10 y.e. TounocTs pemienus
—-0,ly.e.

Bapuant Ne8

OOBEKTOM ONTUMHU3ALMHU ABIISETCS XUMUUYECKUN PEAKTOP, B KOTOPOM MPOUCXOIUT 00pa3oBaHHe
LIEJIEBOT0 KOMIIOHEHTa. PeakTop 000pynoBaH JIByMsl TEINIOOOMEHHBIMU YCTPOHCTBAMHU: 3Mee-
BUKOM U 1udPy3opoM. Heobxoaumo onpenenuTs TemMrnepaTypHble YCIOBUS TEXHOJIOTUYECKOTO
npoiiecca, 00ecreunBaroe MaKCUMaIbHYIO IPUOBUIL OT Pealn3aliy 11eJIeBOro KOMIIOHEHTA.
CornacHo SMIUPHUYECKON MaTeMaTHYECKONH MOJIEIH, KOJMYECTBO IMOJIy4aeMOTo IIeJIEBOI0 KOM-
noHeHTa S ( KI) CBA3aHO ¢ apaMeTpaMH Ipoliecca CleayouM 00pa3oM:

S=o*G*((T2- B* AN + u *exp(T1+T2) "N +A *( T2- T1)),

I'ne a,f, 1, A - HOpMUPYIOIIHE MHOXKHUTENH, paBHBIE 1;

G - pacxo peakImoHHON Macchl ( 1kr/4);
A - nasnenue B peakrope ( 1 Kma);
N - KOJIMYECTBO TEIJIO0OMEHHBIX YCTPOUCTB ( 2 MIT.);

T1, T2 - TtemnepaTypsl B TeII000MeHHBIX ycTpoiicTBax (°C).

PernmameHTOM yCTaHOBJIEHO, YTO TEMIIEpATypa B 3MEEBUKE MOXKET U3MEHATHCS B AMAIIA30HE OT
-18 o 7°C, B auddysope - ot -8 no 8 °C. Kpome TOro, 101KHO BHIIOIHATHCS YCIOBUE
T1+T2< 4°C. IlpuObuib oT peaninzanuu 1 Kr 1eiaeBoro koMrnoHeHta cocrasiuser 10 y.e. Tou-
HOCTb peleHus — ly.e.

BapuanT Ne9

OOBEKTOM ONTUMHU3AIMHU ABIISETCS XUMUUYECKUN PEAKTOP, B KOTOPOM MPOUCXOIUT 00pa3oBaHUe
IIEJIEBOTO0 KOMIIOHEHTA. PeakTop 000pyn0BaH MEHIaNKOM U JBYMs TEINIOOOMEHHBIMU yCTPO¥-
CTBaMHU: 3MEEBUKOM U pyOamikoi. HeoOxoauMo onpeaenuTs TeMnepaTypHbIe YCIOBUS TEXHO-
JIOTHYECKOTO IpoIiecca, 00ecneunBalofe MaKCUMaIbHYI0 TPUOBUIH OT PeaTn3aliy [EJIeBOTO
KOMIIOHEHTa. COrnacHO ASMIMPUYECKON MaTEMaTHIECKON MOJENH, KOJIMYECTBO IOJy4aeMOro
IIEJIEBOT0 KOMIIOHEHTa S ( KT') CBS3aHO C MapaMeTpaMu Ipoliecca ciaeIyoImuM o0pa3om:
S=a*G* p*((T2-TL)"N+ (B*A-T1)”~N)),

rie o, P, W, - HOpPMHUPYIOIIUE MHOKUTENH, paBHbIE 1;

12



G - pacxon peakiimOHHON Macchl ( 2Kr/4);

A - nasieHue B peakrope ( 1 Kma);

N - CKOpOCTH BpalieHus memank ( 2 06/c );

T1, T2 - Ttemmeparypsl B TeII000MeHHBIX ycTporicTBax (°C).

PernamenToM yCTaHOBJIEHO, YTO TEMIIEPATYpPA B 3MEEBUKE MOXKET U3MEHATHCS B IMAa30HE OT
-3 10 3°C, Bpybamke - ot -2 10 6 °C. Kpome TOro, JOIKHO BBIMOJIHATHCS yciioBue T1- T2
> -3°C.

[TpuOsLTE OT peanu3anuu 1 Kr meneBoro komnoHeHTa coctaisieT 100 y.e. TOUHOCTD pemeHus —
ly.e.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs JIA CAMOCTOSITeJIbHOM padoThl
00y4YaKOIIHUXCS 10 TUCHHUILINHE.

Meroanueckue yKazaHus st 00yJaroIuXcst M0 OPraHU3aIuy CaMOCTOSATEIBHON PabOThI
M0 JUCHUIUIMHE, BKJIIOYAs TMEPEYCHb TEM CaMOCTOSTEILHOW PabOTHI, ()OPMBI TEKYIIETO KOH-
TPOJIst 110 JTUCIUIUIMHE U TPEOOBAHMS K MX BBIOJHEHUIO PAa3MENIEHbI B 3JIEKTPOHHON HH(pOpMa-
1MoHHo-o0paszoBatensHol cpeae CII6I TU(TY) na caiite: https://media.technolog.edu.ru.

6. MOH/I OLIEHOYHBIX CPEACTB /JIsl IPOBEAeHUsI MPOMEKYTOUHOIN aTTeCTANMH.

IIpomesxyTouHas aTTecTalys 0 JUCHUIUIMHE IPOBOJUTCS B (hopMe SK3aMeHa U 3alIUThI
KYPCOBOTO IPOEKTA.

DK3aMeH NpelycMaTpUBaeT BHIOOPOUHYIO MPOBEPKY OCBOEHUS NMPELyCMOTPEHHBIX Hile-
MEHTOB KOMIIETEHIINI ¥ KOMIUIEKTYETCSI TPEMsI BOIIPOCAMU.

IIpu cnave sx3amMeHa CTYIEHT MOJy4aeT JBa TEOPETUUYECKUX BOIIPOCA IS IIPOBEPKU 3HA-
HUW U3 NIEpEeYHsl BOIPOCOB, NMpuBeneHHOro B IIpwioxenun Nel, a Takke OOuH NMPAaKTUYECKHUN
BOINPOC O (PYHKIIMOHUPOBAHUH MPOTPAMMHOI0 KOMILIEKCa, pa3pab0TaHHOIO B paMKaX BBIMOJIHE-
HUSL KypCOBOTO MPOEKTA, JAJI1 IPOBEPKU YMEHUN U HABBIKOB (B COOTBETCTBHM C TEMAMH KypCO-
BBIX IIPOEKTOB, MPUBEAEHHBIMU B paznene 4.5 Hactosuero PIIJ]). Bpems moaroroBku cryneHra
K YCTHOMY OTBETY — J10 45 MUH.

IIpumep BapraHTa BOIIPOCOB Ha DK3aMEHE:

Bapuant Ne 1
1 TlonsTue ontumm3aruu. OObEKT onTuMu3aIuu. [IpuMepbl mocTaHOB-
KM ONTUMHU3AIIMOHHBIX 3a/a4.
2 IlpencraBbTe O6JI0K-CXEMY aNTOPUTMA METO/Ia TPATUCHTA.
3 Pacckaxute o pynknuonupoBanuu pazpadorantoro I1K.

PeBy.]'II)TaTI)I OCBOCHHUA TUCHUIIIIMHBI CUUTAKOTCA JOCTUTHYTBIMH, €CJIIW JJIA BCEX DJICMCH-
TOB KOMHCTCHI_[I/Iﬁ JAOCTUTHYT HOpOTOBLIﬁ YPOBCHbL OCBOCHUSA KOMIICTCHIUN HAa JAHHOM JTallC —
OLICHKA «YJOBJIICTBOPUTCIILHO).
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7. IlepevyeHb y4eOHBIX U3IaHUI, HEOOXOAMMBIX JIJIsl OCBOCHUS TMCUMILINHBI.
a) mevyaTHbIE U3TaAHUSI

1 Cwmupnos, U.A. Metoasl ontumuszanuu: MeToanyecKue yKa3aHHsl K BBIIIOJHEHUIO
KOHTPOJIbHBIX PadOT Juisg 3a04HOM (QopMbl 00yueHus: HanpasieHus noaroroBku "Mudopmartuka
u BeruncnutenbHas texauka" / M. A. Cmupnos, O. B. Epmosa, P. 1. benosa; CIIGI' TU(TYV).
Kad. cucrem aBTomaTusup. npoekrupoBanus u ynp. - CI16. ,2010. - 59 c.

2 Pemenue 3a/1a4 HEIMHEWHOTO NMPOTPaMMHUPOBaHUs Ha ocHOBe ycioBuil Kyna - Takke-
pa ¢ UCIOJIb30BaHUEM CHCTEMBbI KOMITbIOTEpHOU MaTemMaTukun MathCAD : meTonuueckue ykasa-
uus / B. A. Xonognos, E. C. bopounckas, M. b. Cyxanos, A. B. l'aiikos; CIIoI' TU(TY). Kad.
MaT. MOJICTTUPOBAHUS U ONTUMHU3AIMH XUM.-TEXHOJI. mporeccoB. - CI16. 2010. - 50 c.

3 Pemenwue 3a1a4 HEMUHEHHOTO MTPOrPAMMHUPOBAHKS HA OCHOBE TPAJIMCHTHBIX METOJIOB
C UCIOJIB30BAaHUEM CUCTEMBI KOMITbIOTepHOI MaTemMaTuku MathCAD : MeTonnyeckue yka3aHus
/ B. A. Xonomnos, E. C. Boposunckas, B. I1. Auapeesa, B. 1. Uepemucun ; CIIOI TU(TY).

Kad. mat. MogenupoBaHus ¥ ONITUMH3AIMN XUM.-TeXHOI. Iporieccos. - CII6. : 2010. - 68 c.

4 Jlecun, B. B. OcHOBEI MeTOIOB onrTUMHU3anuu ;. Yuednoe mocobue / B. B. Jlecun, 1O.
I1. JIucosen. - 3-¢ uz., uctp. - CII6. ; M. ; Kpacuonap : Jlans, 2011. - 341 c.

5 CwmupnoB U.A. Metoas! ontumusaiiuu. ba3ossiii kype : YueOHoe mocodue Jyist 3a04-
HOU (popmbl 00yueHus: HampaBiIeHHs MOAroToBKY "MH(bopMaTHKa U BEIUMCIUTEIbHAS TEXHUKA" /
U. A. Cmupnos ; CITOI' TU(TY). - CII6. : 2010. - 101 c.

6 Yucrsakosa, T. b. MaTematnueckoe MOJEIMPOBAHUE XUMHUKO-TEXHOJIOTHYECKHX 00b-
€KTOB C paclpeIeICHHBIMH ImapameTpamMu : y4ueb. mocooue st By3oB / T. b Uuctskora, A. H.
[Tonocun, JI. B. T'onsuesa. — CIIG. : LHOIT «IIpodeccusy», 2010. — 240 c.

7 Hopenkos, U. I1. ABToMatu3upoBaHHble HH()OPMALIMOHHBIE CUCTEMBI : yuel. mocodue
quis By3oB / . I1. HopenkoB. — M. : 3a-Bo MI'TY um. H.O. baymana, 2011. — 342 c.

0) 3J1eKTPOHHBbIE y4eOHbIe U3IAHUSA:

8 Pxenckuii, C.B. MaTemarnueckoe nmporpaMmmupoBanue : yueoHnoe mocooue / C.B.
PxeBckuii. — Cankt-IletepOypr : Jlanb, 2019. — 608 c. — ISBN 978-5-8114-3853-2. —
TekcT : 27eKTpOHHBIN // DNEKTPOHHO-0MOMMoTeuHast cucrema «Jlauwy : [caitt]. — URL:
https://e.lanbook.com/book/123692 (nara obpamienus: 11.12.2019). — Peskum qocTyma: s aB-
TOPH3. TIOJIb30BATEIICH.

9 Kombuios, FO.P. OcHOBBI KOMITBIOTEPHBIX IU(PPOBBIX TEXHOJIOTHI MAITHHOCTPOSHUS :
yueOnuk / FO.P. KonsimoB. — Cankt-IlerepOypr : Jlans, 2019. — 496 c. — ISBN 978-5-8114-
3913-3. — TeKcT : 2NeKTPOHHBIH // DNeKTPOHHO-OnOMHMoTeuHas cuctema «Jlanpy : [calfT]. —
URL.: https://e.lanbook.com/book/125736 (nara obpamenus: 11.12.2019). — Pexum goctyna:
JUTSL aBTOPU3. MOJTb30BATENICH.

10 3aronckuii, A.B. MoaenupoBanue 00beKTOB yrpapiieHuss B MatLab : yaeO6HOe moco-
oue / A.B. 3aronckuit, JL.I'. Tyramosa. — Cankr-IlerepOypr : Jlanp, 2019. — 144 ¢. — ISBN
978-5-8114-3270-7. — TeKcCT : AIEKTPOHHBIN // DIeKTpOHHO-OMOIMOTeYHAas cucTeMa «JIaHpy :
[caiiT]. — URL: https://e.lanbook.com/book/111915 (nata ob6pamenus: 11.12.2019). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEINCH.
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8. IlepeuyeHb 3JIEKTPOHHBIX 00Pa30BaTeIbHBIX PeCYpPCOB, HEOOXOAUMBIX /ISl 0CBOE-
HMSA AUCHUILIUHBI.

y4eOnbIit iaH, PIT/] u yueOHo-MeTommueckue marepuanst: http://media.technolog.edu.ru

caiit 06 nHHOBanusax B Poccuu http://innovation.gov.ru

BeO-cTpanuiia xypHaia « HpopMamonnslie TexHOI0THI» http://www.novtex.ru/IT

CaMTHI MH(POPMALMOHHBIX TEXHOJIOTHIA: http://inftech.webservis.ru,
http://citforum.ru

UHPOPMAIIMOHHO-aHATUTHYCCKHI mopTan «HayuHast syekTpoHHass OUOIHOTEKa»
http://elibrary.ru

MEKIYHAPOIHbIC MYJIbTUAMCIHUILIMHAPHBIC aHATUTHYECKHE pedepaTuBHbIC Oa3bl
JMAHHBIX HAY4HBIX myOmukaruii http://webofknowledge.com, http://scopus.com

3JIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI!

«DJEeKTPOHHBIN YuTaNBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;

«JIanp» https://e.lanbook.com/books/

9. MeToauuyecKkue YKa3aHus QJas Oﬁy‘lalOHl]/IXCﬂ 110 OCBOCHHIO JUCHHUILIMHBI.

Bce Buapl 3aHATHH 1m0 qucnuiuimHE «METOABI ONTHMH3AIKNY» MPOBOIATCS B COOTBET-
ctBuu ¢ TpedboBanusamu cienyromux CTII (CTO):

CTII CII6I'TU 040-02 KC YK/B. Buast yuebnsix 3ansatuii. Jlekmusa. O0mue TpedoBa-
HUS;

CTO CII6I'TU 018-2014 KC YK/IB. Bumsr yueOHbIX 3aHsaTrii. CeMUHAPHI U TPAKTHYIC-
ckue 3ansaTusa. OOume TpeboBaHMs K OpraHU3alluy U IPOBEACHUIO;

CTII CIIOI'TH 048-2009 KC YK/IB. Bunel yueOnbix 3anstuil. CamocTosiTeNIbHas Iuia-
HUpyeMas pabota cTyaeHToB. O01ue TpeOoBaHMsI K OpraHU3alud U IPOBEICHUIO.

[TmanupoBaHre BpeMeHH, HEOOXOJMMOTO Ha W3yYeHHE NaHHOW JHMCIUIUIMHBI, JIydlle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTp, MpelycMaTpuBas MPH 3TOM DPErYISIPHOE MOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH TPABWJIBHOW OpraHM3aluu y4eOHOro Iporecca /Ui CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpraHU3aluu y4eOHOH paboThl;

Cephe3HOE OTHOIICHHE K U3YUYECHHUIO MaTepraa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHSTHS CTYACHT TOJKEH IPUXOUTh, IMEsI 3HAHUS 110 YK€ U3ydeHHOMY MaTepHaiy.

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOIMii, MCIOJIL3YeMbIX MPH OCYIIECTBJICHUHU
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUIIIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTUH.

B ydueOHOM mporiecce 1Mo JaHHOW AMCHUILUIMHE MPEAYCMOTPEHO HCIONb30BaHue UHDOP-
MAIIMOHHBIX TEXHOJOTHM:

YTEHHUE JICKIUN C UCTIOJIb30BAHUEM CIIAal1-TIPE3ECHTALINN;

B3aUMOJICIICTBIE C OOYyYaIOUMUCS TMOCPEACTBOM 3JEKTPOHHON HH(POPMAIMOHHO-
00pa3zoBaTeNbHON CPEIbl.

10.2. IIporpamMHoe oOecrieyeHue.
OnepanuonHas cucrema Microsoft Windows 7, 8.1
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

WurterpupoBanHas cpena pa3paboTku mporpammuoro obecmedenus: Microsoft Visual
Studio 2008, 2010, 2012

Cucrema ynpapnenus 6azamu ganHbix: Microsoft Access 2007, 2013; Oracle.

Penakrop auarpamm u 6;10k-cxem Microsoft Visio 2010

OducHbrit naket nporpamm LibreOffice

MpunoxeHue ong MaTeMaTUYECKUX U MHXEHEPHbIX BbliuucrieHnn MathCAD 14

10.3. ba3bl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.

MexayHapoiHbIe MYJIbTHAUCIUILTNHAPHBIC aHATUTHYECKUE pedepaTHBHBIE 0a3bl JaH-
HBIX HayuHbIx nyOnukanuii Web of Science (pexxum noctyna: http://apps.webofknowledge.com,
CBOOOJIHBIN C JIFOOOTO 3apErMCTPUPOBAHHOIO KOMITBIOTEpA MHCTUTYTA), SCOPUS (PEKHUM JTOCTY-
na: http://www.scopus.com, cBOOOIHBINH € JIOOOT0 3apETUCTPUPOBAHHOTO KOMITBIOTEPA MHCTH-
TyTa);

cnpaBo4yHo-TiouckoBas cucrema «Koncynprantllitoc: Beiciias mkona» (pexxum 10CTy-
na: http://www.consultant.ru/hs, cBOOOHBIN C JIFOOOTO 3aPETUCTPUPOBAHHOTO KOMIIBIOTEPA WH-
CTUTYTA).

11. MaTepuajJbHO-TEXHHYECKOE o0ecleyeHne 0CBOCHHUS TUCIUILUIMHBI B X0/1€ peaJjiu-
3aiun 00pa3oBaTeIbHOM NPOrpaMMBbl.

Jlns BeeHus TEKUMOHHBIX 3aHITUN MCHIOIB3YeTCsA ayIuTOpusi, 000pyJOBaHHAS CPEICTBA-
MU OPTTEXHHUKH, Ha 25 MOCaJOYHBIX MECT.

Jlns mpoBeAeHUs] CEMHUHAPCKUX 3aHSATUN MCIIOJIB3YeTCs KOMITBIOTEPHBIN Kiacc, 000pyao-
BaHHBIﬁ HepCOHaHBHBIMI/I KOMHBIOTCpaMI/I, O6’I>€I[I/IHCHHI>IMI/I B CCTh, Haan/IMep: KJIacc I/IHTCFpI/I-
POBAHHBIX CHUCTEM MPOEKTUPOBAHUS U YNPABICHUS XUMHKO-TEXHOJOTMYECKUMH IPOILIECCAMH,
KJ1aCccC I/IH(i)OpMaHI/IOHHI:IX 158 I/IHTGJ'IJ'ICKTyaJ'IBHI)IX CUCTEM.

12. OcoOGeHHOCTH 0CBOEHMS TN CHUILIMHbI HHBAJIUAAMH U JIMIAMHU C OTPAHNYEHHbI-
MM BO3MOKHOCTSIMH 310POBbSI.

J71s UHBaNUAOB U JUI] C OTPAHUYEHHBIMU BO3ZMOKHOCTSIMU y4€OHBIE TIPOIECC OCYIIECTB-
asieTcst B cootBeTcTBUU ¢ [lonoxeHnem o0 opraHu3anuu yueOHOro npoiiecca Juist 00y4yeHus: nH-
BaJMJIOB U JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTAMU 3710poBhbsi CIIOI TU(TY), yTBepkaeHHBIM
pexropom 28.08.2014.
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IIpunoxenne Ne 1
K paboueii mporpaMme JTUCIUILTHHBI

DoHJ O1LIEHOYHBIX cpeacre

JJIs1 IPOBe/IeHUsI MPOMEKYTOUHOI aTTecTaluu 1o

JUCHUILIMHE «MeToAbl ONTHMH3AIMH

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Nupexc xoM-

Conepxanue
METCHIN

Ortan GopmupoBaHus

I1K-2 CnocoO0HOCTH pa3padaTrbiBaTh U aJanTUPOBaTh MPH-
KJIaJIHO€e IPOrpaMMHOe obecrieyeHHe

MIPOMEKYTOUYHBIN
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2. IToxa3zaTenn u KPUTECPUHU OLCHUBAHUSA KOMIIeTEHIIMI HA PA3JHYHBIX 3Tanax ux q)OpMI/IPOBaHI/Iﬂ, mKaJa OoncHUBaHUuA

Kon n nammenoBanme

YpoBHH cHOPMHUPOBAHHOCTU

HHIMKATOPA 0CTHIKE [TokazaTenu chopMHUPOBAHHOCTH Kpurepwuit (omMcaHue BBIPAXXECHHOCTH JICCKPHUIITOPORB)
(IeCKpHITOpBI) OIICHUBaHUS «YIOBJIETBOPHUTEIHHOY «XOPOIIIO» «OTIIMYHO
HUST KOMITCTEHITHH 9 . .
(TIOpOTOBBIIT) (cpemuuit) (BBICOKIT)
K-2.3 IpaBunbHo naer onpenenenue | [IpapmwnsHeie oT- | [lepeuncnger ocHoBHbIe | OOBACHSIET  TOCTaHOBKY | PacckaszpiBaeT 00 OCHOB-

Pazpabotka u  mpo-
rpaMMHasi  peaar3anus
aIrOPUTMOB  ONTHUMHU3A-
[IMOHHBIX METOJOB pe-
HICHUA IMPUKIIaTHBIX
3a/a4y

OCHOBHBIM IOJIOKECHUSAM TEOPUH
ontumuzanuu (3H-1) U pacckasbl-
BaeT O CTpPaTermd OCHOBHBIX OIl-
TUMM3aIHOHHBIX METOHOB (3H-2).

BEThI Ha BOITPOCHI
Nel-22 k sKk3aMe-

Hy

TIOHATHSI TEOPHH OIITH-
MHU3AIMMA C OUIMOKaMH,
MyTaeTcsl Mpu 0OBsCHE-
HUH CTPaTeTHH OCHOB-
HbIX METOAOB OIITHUMU-
3aIMu.

3aJjauyd ONTHMHU3alMU 0e3
OmMOOK, MPaBHIBHO JacT
ONpeeleHNsT ~ OCHOBHBIM
MOJIOKEHHUSAM TEOPUH  OII-
TUMHU3AIMH, HO JOIYCKaeT
OmMOKH TpH OOBSICHEHUH
CTpaTeruv OTICIBHBIX OIl-
TUMHU3AIIMOHHBIX METOIOB.

HBIX TIOJIOKEHHSIX TCOPUHU
ONTHMHM3AIUH, OC30IIH-
00YHO OOBACHAET IOCTa-
HOBKY ONTHMH3AI[MOHHOM
3agaun. PasOupaercs B
CTpaT€ruu OCHOBHBLIX MEC-
TOOB ONTUMH3AIHH.

OOBsCHsIET TIOTyYEHHE OTTH-
MaJIbHOTO IPOEKTHOTO PEIICHHS C
HOMOIIBIO CIICIUATH3UPOBAHHBIX
HpOrpaMMHBIX KOMIUIEKCOB (Y-1),
JIEMOHCTPHPYET OJIOK-CXEMBbI aJl-
TOPUTMOB ONTHMH3AIIMOHHBIX
meto10B (Y-2).

KtCwm, mnpaBuisb-
HbBIE OTBETHl Ha
Bompochl NeNo23-
42

C ommbKamMu CTPOUT
OJIOK-CXEeMy anropuTMa
ONTUMH3AIUOHHOTO
MEeTO/ia, MyTaeTcsl B Ia-
pameTrpax MeToja.

@opMHUpPYET AITOPUTM OII-
THMHU3AIMOHHOTO  METO/a,
0OBSCHSIET TIapaMeTPBl Me-
TOJa, HO oIMbaeTcs B OT-
JENIBHBIX ~OllepaTopax aj-
TOpUTMA.

OOBsicCHAET  CTPYKTYpY
pa3paboTaHHOM 0JI0K-
CXEMbI aJrOpUTMa, IMOSIC-
HSET CMBICH  KaXIOro
oreparopa,  HPaBHJIBHO
JaeT ONHCAHHE KAKIOMY
napaMeTpy MeToa.

JemoHcTpupyeT (hopMann3OBaH-
HYK TOCTAaHOBKY NPaKTHYECKOH
onrumu3anuonHon 3amaun (H-1);
MPEJCTaRIsIeT  pa3pabOTaHHBIM
IIPOTPAMMHBIM  KOMILIEKC — JJIA
pellleHrsT 3aJaydl  ONTHMH3AI[UH

(H-2).

IIpaBunbHO
odopmIteHHas
npe3eHTauust K
KypcoBOMY TIpo-
€KTy, MpaBHIBHO
(GYHKIMOHUPYIO-
oM [porpamm-
HBII KOMIUIEKC.

C ommbkamu hopmanu-
3yeT 00BEKT ONTHMH3a-
muu. JlomyckaeT ommo-
KH Tpu OOBSICHEHUH
paboTa MPOrpamMMHOIO
KOMILIEKCA.

IIpaBunpHO mpeacTaBIAET
(hopManM30BaHHOE OIHCA-
HHE 00BEKTa ONTHMHU3ALUHL.
JemoHcTpHpYeT (BYHKITHO-
HUPOBAHHUE MTPOTPAMMBI, HO
JIOITyCKAaeT HETOYHOCTU B
OOBSICHEHMH  TMapaMeTpoB
HCTIOJIE3YEMOTO METO/IA.

Be3zommbouHo pacckaszbi-
BaeT 0 (popMalin30BaHHON
MOCTaHOBKE  TpaKTH4e-
CKOWl  ONTUMH3AIIMOHHOUN
3aj]auu, MpeCTaBISIeT
OpPUTHMHAJILHYIO — IIPE3eH-
Talui, JIEMOHCTPUPYET
NpaBHJIbHBIA BBIBOJ| Tpa-
¢uuecKkux M TaOIUYHBIX
pe3yjIbTaTOB  ONTHUMH3A-
IHH.
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3. TunoBble KOHTPOJIbLHBIE 32/IaHNS VIS IPOBeIeHNS IPOMEKYTOYHOH aTTeCcTaluu

Bonpocs! 1J1s1 O1lleHKH 3HAHMIi, YMeHHii 1 HABBIKOB, C()OPMUPOBAHHBIX Y CTYJAeHTa
no kommnerennuu IK-2:

1 Tlonstre ontumu3zauuu. OObeKT ontumuzanuu. [IpuMepsl MOCTAaHOBKM ONTHMHU3ALIH-
OHHBIX 3a/1a4

2 Posib 1 MECTO ONITUMU3AIMOHHBIX 33124 B aBTOMAaTH3UPOBAHHOM ITPOEKTUPOBAHHH.

3 MaremaTtnueckue MoJIeJN KaKk OCHOBA ONTUMHU3ALIUN

4 Kputepuii ontumanbHocTu. [loHsTHE, BO3MOXKHBIE (HOPMYTUPOBKU

5 XapakTepucTuKa METOJIOB PEIICHUS 3a/1a4 ONTUMU3ALIUN

6 ®opmanu3anys MOCTAHOBKH 3a/1a4X ONTUMH3AINN

7 PazmepHocTh 3agaun. Tunsl skcTpeMyMa. Bujbl orpanuueHmi

8 DddextuBHOCTE TOUCKA. Kputepun 3¢ ek THBHOCTH

9 Kpurepuu npekpaiieHusi Ioucka OonTuMyma

10 ITpo6siema BbIOOpa 11ara B pa3inyHbIX METOAX.

11 Oco6sie Touku L{®D. [IpoOraembl, BO3HUKAIONINE PU ONTUMU3AIMU TaKUX (PYHKIIHMA

12 CriocoOsI pereHus 3a1a9 ONMTHMHA3AIIH

13 Brinykioe nporpaMMmupoBanue. Beimykibie GpyHkunu

14 YcnoBue MUHUMYMa BBITYKITBIX (DYHKITHIA

15 MunuMu3anms MO3MHOHOMOB

16 MeToap! CKaHUPOBaHUS

17 IlocranoBka 3afauu ycaoBHOW MuHUMU3auu. O030p METO/I0B

18 [NocranoBka 3amaun oqHOMepHOM ontuMu3anun. Knaccupukamnus meronos OI1

19 Knaccudukanus 4ucieHHbIX METOI0B 0€3yCI0BHOM MUHUMHU3ALIUT

20 I'paguentHbie MeTobI Torcka. OcHoBHas upest. CriocooOs! pemenus 30.

21 KBa3HHBIOTOHOBCKUE METOIBI

22 MeTo/pI CITy4aifHOTO TIOMCKA

23 I'pacuyeckuii criocoO pereHus 3a1a4u KBaIpaTHYHOT 0 MPOrpaMMHUPOBAHHUS

24 TloctaHOBKa 3a/1a4M JJMHEHHOTO TIporpaMMupoBaHusi. CriocoObl ee penieHus

25 Cumrnekc-meto perienus 3aaayn JIIT

26 Metox HeonpeieieHHbIX MHOXHUTeNnel Jlarpamka. @ynknus Jlarpamka

27 Ycnosue Kyna-Takkepa

28 biiok-cxema anropuTMa KOMILIEKCHOTO MeToaa bokca

29 briok-cxema anropuTMa MeTo/1a JIOKaIU3aluu 3KCTpeMyma

30 briok-cxema anropuTMa MeTo1a TIOJIOBUHHOTO JICIICHUS

31 biiok-cxema anropuTMa MeTo/1a «30J0TOr0 CEUSHHS»

32 Biok-cxema aNropuTMa MeToJ1a C UCIOIb30BaHUuEeM uncest GuboHaqun

33 biiok-cxema anropuTMa MeToa Xop.

34 brnok-cxema anropurma Metoja [ayassmra

35 Biiok-cxema anropuTMa MeTo/1a pejaKcanuu

36 biok-cxema anropuTMa MeToJ1a TPaJreHTa

37 briok-cxema alnropuTMa MeTo/1a HauCKOpEHIIero cnycka

38 biok-cxema anroputma Metona HerotoHa

39 biiok-cxema anropuTMa MeTo/1a o04epeTHOr0 BapbUPOBAHUS MTEPEMEHHBIX

49 Briok-cxema ajJropuTMa CUMILIEKCHOTO METO/Ia

41 brok-cxeMa aaropuTma MeTojia ckoJb3siero aonycka (Hennep-Muna )

42 ANTOpPUTM MOMCKA ONTUMATIBLHOTO PEIICHHs] METOI0M XyKa-J[>kuBca
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4. Meroan4yecKkue MaTepUaJIbl Ui ONpeaesieHHs NMPOLeAyP OLEHUBAHUSI 3HAHUIA,
YMEeHHIl 1 HABBIKOB, XapAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMS KOMIIETEHIIH.

[TpomMexyTodHas aTTecTalys Mo IUCIUIUINHE POBOUTCS B COOTBETCTBUU C TPeOOBaHU-
smu CTO CIIOI' TU(TY) 016-2015 KC YK/IB. Iopsiiok opraHu3anuu ¥ MPOBEACHUS 3a4€TOB U
HK3aMEHOB.

[To nucnumuiHe TpOMEXKYTOYHAsS aTTecTalus IPOBOAUTCS B (hopMe IK3aMeHa.

[lIkana omeHWBaHHWS Ha DK3aMEHE OayTbHAs («OTIUYHO», «XOPOIIO», «YIOBIECTBOPH-
TEIbHOY», «HEYIOBIECTBOPUTEIHHOY).
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IIpunioxenne Ne 2
K pabodeii mporpaMMe JUCITUTLIAHBI

CaHkT-IleTepOyprckui rocyapCTBEHHbIN TEXHOJIOTUYE€CKMN UHCTUTYT
(TEXHUYECKHI YHUBEPCUTET)

Kadenpa cucrem aBTOMaTH3UPOBAHHOTO TPOEKTUPOBAHUSI U YIIPABICHUS

3AJAHUE
Ha KYpPCOBO€ NPOCKTHPOBAaHUE 110 TUCHUILIMHE
«MeToabI ONTHMHU3ALMI»

yIc 09.00.00 NudopmaTrka ¥ BEIYUCIUTEIbHAS TEX-
HUKa

Hampasnenue noaroToBku 09.03.03 [Tpuknannas napopmarrka

HanpaieHHOCTh IOATOTOBKH [Mpuknannas nHGOPMATHKA B XUMHH

DakynbTeT WudopMannoOHHBIX TEXHOJIOTHIA U YIIPABICHUS

Kadenpa CucreM aBTOMaTU3UPOBAHHOTO MPOESKTUPOBAHUS

CcTyaeHT(Ka)

rpynna

U yIIPaBIICHUS

(bamMumust, UM, OTYECTBO)

Tema «Pa3padoTrka NMporpaMMHOrO0 KOMILUICKCA JJISI PelleHusl 3a1a4¥ ONTHMHU3ALNH 3a-
JAHHOT'0 00bEKTa MCCJICJOBAHUS »

Hcxonnbie faHHBIE K IPOEKTY:

1

2

8
9

Hopenkos, U. II. ABromaTu3npoBaHHble HHPOPMAIIMOHHBIE CUCTEMBI : yuel. mocodue ams
By30B / U. I1. Hopenkos. — M. : U3n-Bo MI'TY um. H.D. baymana, 2011. — 342 c.

Kapnenko, A.Il. CoBpemMeHHBIE aIrOpUTMbl TOUCKOBOM ONTHUMM3ALMHU. AJTOPUTMBI,
BJIOXHOBJIEHHBIE IpUpoAoii : yuebd. mocodue / A.Il. Kapnienko. — M. : M3a-8o MI'TY um. H.O.
baymana, 2014. — 446 c.

[TanTenees, A. B. MeTtonbl ontuMmu3anuu B 3aiadax : yue0. mocobue ansg BTy3oB /A, B.
[TanTenees, T. A. JleroBa. — 3-¢ u3z., ctep. — M. : Beici. mk., 2008. — 544 c.

CwmupHoB, . A. Metonsl ontumuzanuu. bazoelit kypce : yueb. mocodue / . A. CMupHOB. —
CII6. : CII6I'TU(TY), 2010. — 101 c.

I'OCT 19.701-90 ECIIA. CxeMbl anropuTMOB, IIPOrpamMM, JAHHBIX M CHUCTEM. Y CIIOBHBIE
0003HaUEHMSI U TIPABUIIA BBITTOJIHEHHUS.

Yuctakosa, T.b. MHTemIekTyanpHOE YIpaBiIe€HWE MHOTOACCOPTHUMEHTHBIM KOKCOXHMMYE-
ckuM npou3BojacTBoM / T.b. Uucrsakosa, O.I'. boiikoBa, H.A. Huctskos. - CI16.: LHOIT «IIpo-
deccus», 2010. — 188 c.

XonoaHos, B.A. CucTteMHbIi aHanu3 U NPUHATHE pelieHnid. KoMIbloTepHOE MOIETMPOBAaHUE
U ONTHUMHU3ANUS OOBEKTOB XMMHUECKOi TexHomoruu B Mathcad u Excel: yue6. mocobue /
B.A. Xononuos, B. Il. Pemerunorckmii, M.IO. Jle6enera, E.C. bopounckas. - CIIO.:
CIIoI'TU (TY), 2007.- 425 c.

CnpaBouHble MaTepUabl 1O A3bIKAM U CpelaM IPOrpaMMHUPOBAHUS.
WHTEepHeT-calfiThl 10 MPEeIMETHOMH 001acTH.

Ilepeuens moaJiesKaNIMX pa3padoTKe BOMPOCOB, TOKYMEHTOB:

1

Ananumuyeckuii 0630p
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1.1 Ponp u MecTo ONTUMU3AIIMOHHLIX 3a1a4 B aBTOMATHU3UPOBAHHOM IMPOCKTHPOBAHUU XHU-
MHUYCCKHUX ITPOU3BOACTB

1.2 ObocHoBaHMe BbIOOpA METO1a ONTHMH3ALNH JIJIsl PEILICHHsI TOCTABJICHHOM 3a]auu.
1.3 O6ocHOBaHME BBIOOPA MHCTPYMEHTAIBHBIX CPEICTB Pa3pabOTKH MPOTPAMMHOIO KOM-
TIeKca
2 Texnonoeuueckas wacmo. TeXHOIOTHSI pa3padOTKU MPOTPAMMHOTO KOMILIEKCA

2.1 ®opmanuzoBaHHOE ONMCaHKE 00bEKTa onTUMHU3aMU. DOpMyYIHPOBKA IOCTAHOBKU 33/1a4U
ONTUMM3AIIH

2.2 Pa3pabotka 0JI0K-CXeMbI anropuTMa (pyHKIIMOHUPOBAHUS IPOTPAMMHOTO KOMILIEKCA

2.3 Pa3paboTka CTpYKTYpHI MOJIb30BaTeNbckoro natepdeiica. UML-nuarpaMmbl BApuaHTOB

MCTIOJIB30BAHUS ISl aIMHUHHUCTPATOPA U TIOJIB30BATEIIS

2.4 Pa3zpaboTka mporpaMMHOMN peaau3aliy aIroOpuTMa pellieHus 3a/1auu

2.5 Paspabotka rpaduaeckoro MOAyI s MporpaMMHOTO KoMIuiekca. [locTpoenne muHuiA paBHO-
ro 3HaueHui neneBoit pynkuuu (2D-mMomens) 1 moBepxHOcTH oTKIHKA (3D-Monens) ¢ 0T06-
pakeHHEeM OTPaHWYCHUHN M yKa3aHHEM KOOPAWHAT HAalJAEHHOTO SKCTpEMyMa
3 Odgopmnenue doxymenmayuu u NOACHUMENbHOU 3aNUCKU
Ilepeyensb rpaguyeckoro marepuaJja:
1 Tlepeuens 3amay, moanexamux pazpadboTke
2 ®opmann30BaHHOE ONMHcaHue 00beKTa onTuMu3auy. [loctaHOBKa 3a1a4u ONITUMH3AIAN
3 buok-cxema anroputma GyHKIIMOHUPOBAHUS IPOTPAMMHOTO KOMILIEKCa
4  CtpykTypa noib3oBarenbckoro uarepdeiica. UML-nuarpaMMbl BApHAHTOB HCITOJIb30BAHUS

JUTSL aIMUHUCTPATOPA U MOJIb30BaTeNs

5 PesynbraTsl TECTUpOBaHMS KOMIUIeKca. CKPHH-IIOTHI, KOITUH SKPaHa.
6 TI'paduueckue (2D- u 3D-mozaenn) u TabNIUYHBIC PE3yAbTATHI PEIICHUS 3aJaYH
7 XapaKTepuCTHKa anmapaTHOTO U MPOrpaMMHOTO o0ecrieueHus
Buabl n 00beM padoThl, BHINOJIHAEMOM ¢ HcnoJb30BaHueM JBM u CAIIP
MIePCOHANIbHBIN KOMITbIOTEP Ha 6aze mukpormnpoieccopa Intel Core 17-920 (2666 MI'1y), O3V 6
I'6, HKM/JI 250 I'6, morutop KK (15%), CD-ROM auckoBo, K1aBHAaTypa, MBIIIb.
Omneparmonnas cucremMa Windows 7, cpena pazpadbotku Visual Studio 2015, TexcToBbII
nporueccop LibreOffice, rpaduueckuii maker Microsoft Visio 2016, si3b1ki 00bEKTHO-
opreHTHpoBaHHOTO nporpammupoBanus (C#, C++, Java, Delphi, Python ).
KoncyabTanT mo paéore
JlaTa BbIIa4M 3a1aHUSA
JlaTa npejacTaBJieHHs] KYPCOBOI'0 IPOEKTA K 3alUTe

3as. kad. .
(moamuck, gara) (nHUTIMATBI, (HaMPITHS)
JlexTop .
(moamnuce, nata) (MHMLIMATBL, (aMIITHS)
PykoBoaurennb

(moamuck, nata)
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