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1. [lepeyens NIaHUpPYeMBbIX pe3yJIbTATOB 00y4eHUs M0 JUCIUININHE, COOTHECEHHBIX C MJIAHMPYEMbIMH Pe3yJ1bTATAMH OCBOEHHUsI 00pa-

30BaTeJbHOMH NMPOrpaMMbl.

I[aHHaH yqe6Ha;I JUCHUIINIMHA MPECIACAYCT LCJIb IIOJIYYCHHA CTYyACHTaMU 0a30BBIX 3HAHHUH IIO Mar€éMaTU4YCCKOMY W IIPpOrpaMMHOMY

o0ecreyeHno pa3paboTKu

CUCTCM AaBTOMATU3HUPOBAHHOI'O0 IMPOCKTHPOBAHUSA, B KOTOPLIX OCYHICCTBIIAACTCA HWHTCPAKTHBHOC BSaHMOHCﬁCTBHe

KOHCTPYKTOpa M CHHTE3UPOBAHHOTO C IOMOIIBIO KOMIIBIOTEpa H300paKeHUS CO3/1aBA€MbIX TPEXMEPHBIX MoJeNneld, ocBoeHne U 3(hdexTHuBHOE
MCTOJIb30BAHUE CYIIECTBYIOUIMX CHCTEM Irpa)udecKoro MOAEIHPOBAHUS.
B pesynbrare ocBoeHus: 00pa3zoBaTeNIbHON MPOrpaMMbl OakanaBpuara 00y4aromuiics JOMKEH OBJIAJETh CICIYIOIUMH pe3yabTaTaMi 00ydeHuUs

10 JUCHUILINHE:.

KOI[ 1 HAUMCHOBAHUEC
KOMIICTCHIINH

KOI[ U HAMUMCHOBAHUC MHAWKATOPpA
JOCTHXKCHHA KOMIICTCHIINN

[Tnanupyemsie pe3ynbTaTbl 00yUeHHs
(meckpunTOpHI)

K-2

Crioco0eH OCyIIECTBIIATh KOH-
HenTyaabHoe, (YyHKIIHOHATBHOE
U JIOTHYECKOE IPOCKTHPOBAHHE
CHCTEM CpEIHEro H KPYITHOTO
MaciTada U CI0KHOCTH;

I1K-2.12

[IpumeHeHne METOJ0B U CPEJICTB MPO-
eKTUPOBaHUS ISl CO3MaHUs W obOpa-
00TKH N300paskeHU I

3Harth:

OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHbLIX JUCHUIUIMH U COBPECMCHHBLIC I/IH(i)OpMaHI/IOHHO'
KOMMYHUKAIIMOHHBIE TEXHOJIOTHU B PO(ECCUOHATHFHON NIEATENIbHOCTH; METO/BI U aJro-
PHUTMBI reoMeTprueckoro Moaenuposanus (3H-1).

Ymersn:

COCTaBJIAATh HOBBIC M aJallITUPOBATh CYHICCTBYIOIIWE IMPOrpaMMHBIC aJI'OPUTMEI, peajin-
3YIOIIFE METOJBI TEOMETPHUUECKOTO MOACTHPOBAHMS U pa3padOTKH MPUKIAJIHBIX TIPO-
rpamm (Y-1).

Baagers:

COBPEMEHHBIMHU TpaQUUECKUMHU TTAKETAMH, B TOM YHCIIEe UCTIOIB3YIOIIUMUCS B XUMHUH U
XuMu4eckoit texuonoruu (H-1).

IK-2.13

Pa3zpaboTka W amanTamusi mporpamm-
HBIX AJTOPUTMOB, PEATU3YIOLIHX Me-
TOJBI TEOMETPHYECKOr0 MOJIEIHPOBa-
HUSL ISl pa3pabOTKH  MPUKIIATHBIX
IpOrpamMm

3HaTh:

METOJIbl ¥ AITOPUTMBI T€OMETPUYECKOT0 MOJEIMPOBAHUS, METO/bI IPOBEACHUS TECTH-
POBaHUsI KOMIIOHEHTOB IporpaMmHoro odecnedeHust UC; MeToapl aHamu3a pe3ynbTaToB
TECTHPOBaHHsI KOMIIOHEHTOB TporpammHoro obecneuenus UC (3H-2).

Ymern:

COCTaBJIAITh HOBBIE M QJalTHPOBaTh CYLIECTBYIOLIME MPOrPaMMHBIE aJlTOPUTMBI,
peanu3yIonme MEeToAbl TEOMETPUIECKOr0 MOICIUPOBAHMS IS Pa3paOdOTKH NPUKIATHBIX
MporpamMM; paboTaTh C COBPEMEHHBIM MPOTPAMMHBIM O0ECIIEYEHHEM, MO3BOJISIFOIINM
MPOBOJIUTH TECTUPOBAHUE KOMIIOHEHTOB mporpammuoro obecnedenust UC (V-2).
Baapers:

COBPEMCHHBIMH MpOrpaMMHbIMEH  rpaduueckumu  cpeactBamu  (OpenGL, DirectX
(Direct3D, Direct2D)); naBsikamu cobuparth, 06001maTh, 00padaThiBaTh ¥ WHTEPIPETH-
poBaTh MH(GOPMALIHIO, aHATU3UPOBATh MACCHUB MOJIYYEHHBIX HCCIIEAOBATEIbCKUX JTAHHBIX
U JIeNaTh COOTBETCTBYOLIME BbIBOBI (H-2).




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl.

Hacrosimas qucnumuimHa NMPUHAICKHUT K 0O0SM3aTENbHBIM IUCHUILIMHAM BapHaTUBHON
yactu bioka 1(b1.B.13), npenogaercsa B 6-m cemectpe 3-ro Kypca.

JucrumiarHa Ga3upyeTcsl Ha 3HAHUSAX, MOJYYSHHBIX CTyIAGHTaMu B Kypcax: «MHpopma-
tukay, «l[IporpammupoBanuey, «PazpaboTka mporpaMMHBIX cucTem», «HxeHepHas rpadukay,
«KommerorepHas rpaduka», «Maremarndyeckuii ananuzy», «dusnka», «Anredpa U reoMeTpus»,
«BpraucnuTenpHas MaTeMaTHKA.

KommeTenyuy, momydeHHbIE B pe3ysbTaTe HM3ydeHHsS AUCHHMIUIMHBL «[ eomerpuueckoe
MOACIIMPOBAHUC B XUMUHU U XUMHUYECKOH TCXHOJIOTUN», UCITIOJIB3YKOTCA B JUCHUIIIINHAX: «Kom-
IBIOTEPHOE MOJICIIUPOBAHUE B XUMHH U XMMHUYECKOH TEXHOJIOTHH», «CpeacTBa BU3yaIH3aluu
JaHHBIX», a TAKXKEC B HaquO-HCCHeﬂOBaTeHLCKOﬁ pa60Te CTYACHTA U IIPU BBINIOJIHCHUUA ITPEAAUN-
IUTOMHOM TPaKTUKU M MOJrOTOBKE BHIITYCKHOW KBAIN(UKAIIMOHHOW paboThl OakaiaBpa.

3. O0beM ANCHUILINHBIL.

Bcero,

Bu yueOHo# paboTh! 3E/akan. qacos

OO0mast TpyA0eMKOCTb 1M CHUILIIHHbI 3/108

(3aUeTHBIX EAMHUILY aKaJIEMUYECKUX YaCcOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 50
3aHATHA JIEKIIMOHHOI'O TUIIA 16
3aHSATHUS CEMUHAPCKOTO THTIA, B T.4. 30

CEMHUHApBI, MPAKTUIECKUE 3aHATHUS 30

nmabopaTopHbIe pabOTHI —

kypcoBoe npoexktupoBanue (KP wm KIT) —

KCP 4

Jpyrye BUJbl KOHTAaKTHON paboThI —

CamocrosiTesbHast padora 58

dopma Tekyuiero koutpoJs (Kp, pedepar, PI'P, acce) —

®opma npome:xkyTouHoii arrecranmuu (KP, KIT , 3auert, sx3amen) 3a4er




4. Conep:kaHue QM CHUTINHBI.

4.1. Pazoenvl Oucyuniunvl u 8UObL 3aHAMULL.
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BBenenune B reomerpuyeckoe Mo-
1 neaupoBanue 3D cTpykTyp Be-| 2 — MK-2 [IK-2.12
1IeCTB U MATEePHAJIOB
I'eomeTpuyeckne OCHOBBI KOM- 4 10 K2
2 | NbIOTepHoi rpagukmn 15 HK- [K-2.12
I'eomerpuuyeckue 3agaym BHU3ya-
5 | M3alMM H TBepAOTelbHOE MOje- 4 10 - 13 MK-2 I1K-2.12
JIMpOBaHue
IIpuHIUNBI MoCTpOeHHs rpadu-
2 - 10 MK-2 I1K-2.13
4 | yecKHX cHCTEM '
CoBpemeHHbIe NPOrpaMMHBbIe
KOMILIEKChI JIIsl MPOEKTHPOBA- | 10
. - 20 MK-2 I1K-2.13
S | HHS TpexXMepHBIX Mojejeii Be-
1IeCTB U MATEPHAJIOB
Hroro 16 30 - 58




4.2. 3aHaTus JIEKIUOHHOTO THIIA.

Ne
paszena uc-
LAIUIAHBL

HanmenoBanue TeMbI
1 KpaTKOE COMCepKAHNE 3aHITHS

O05-
eMm,
akaj.

UACET

HNunosamu-
oHHas popma

BBenenne B reomerpuueckoe Mojaeanpopanne 3D CTpPyKTyp BelllecTB M MaTepHAJIOB.
Tonsitue 3D cTpykTyp BemecTB M MarepHanoB [IpoCTpaHCTBEHHOE CTPOEHHE MOJEKYIL.
CoBpeMeHHbIE MPEICTaBICHNSI O MIPOCTPAHCTBEHHOM CTPOCHHH MoeKyl. EcrecTBeHHBIE
KoopauHATHl. IIpuMepsl ONMMCaHHs NPOCTPAHCTBEHHOTO CTPOEHHS C HCIIOJIb30BaHUEM
€CTeCTBEHHBIX KoopauHat. IIpaBmma nmepenocuMocTt. CumMerpus Moiekyi. IIpocrpan-
CTBEHHasI nu3oMepHs Mousiekyn. [loBopoTHas uzoMepus, KoHbopManuu. MecTo reoMeTpu-
YECKOTO MOJETMPOBAaHMS B 00JACTH aBTOMATU3UPOBAHHOIO MpoekTupoBaHus 3D cTpyk-
Typ BELIECTB M MaTepuanaoB. TeXHOJOTHs MPOEKTHPOBAHMS: 3CKH3-00BbEMHAs MOJEINb,
IUIOCKUI yepTex. be30ymakHble TEXHOIOTHH IPOEKTHPOBAaHMUS U MPOMU3BOACTBa. BocTpe-
0OBaHHOCTH TBEPJOTEIHHOTO M MOBEPXHOCTHOTO MPOEKTHPOBAHMS NPHU MOJCITHPOBAHHU
3D cTpyKTyp BEUIECTB M MaTepHAJIOB.

Crnaig-
MPE3CHTAIHS,
rpyIIoBas
JTIUCKYCCUS

I'eomeTpuyeckne 0CHOBBI KOMNBIOTePHOI rpaduku. ['paduueckue 1eMeHTH Ha TIOC-
KocTh ® mpocTtpaHcTBe. AddunHpie mpeobpazoBanus. [IpoekTuBHBIE HpeoOpa3OBaHUS.
Maremarndeckue Moaend oOBEKTOB B mpocTpancTBe. KapkacHsle momenu. I'paHmuHBIE
Mozenu. CIIOIHbIe MOJEIH.

T'eomeTpuyeckne 3agauu BU3yaJau3aliid U TBepIOTeJbHOe MOJEJHPOBaHUe 3amadu
BU3yanu3anuu. Mertonbl oTcedeHns. Metoxs! ynanenus. [IpeacraBieHne moBepXHOCTEH
MOJIMTOHAJIBHBIMH CeTKaMH. PaBHOMepHas 3akpacka MOBEpXHOCTEH. 3akpamivBaHUe I10-
BepxHocTel. 3akpacka MerosoM ['ypo u ®onra. OCHOBHBIE 3a7]aul T€OMETPUUECKOI OT1-
THKH, TBEPIOTENBHOE MoJenupoBaHue. Jlornueckne omepanyu Haj TBEpABIMU TEJIAMH.
JlepeBo mocTpoeHus CIOKHBIX TBEPAOTENbHBIX MOJeNel. Bo3MokHOCTH MapaMeTpu3auuu
U pPEeNaKTHPOBAHMS TBEPAOTEIBHBIX MOJEIEH MPOEKTHPYEeMbIX 00BbekToB. ObnacTu mpu-
MEHEHUS TBEPAOTEIbHBIX U TIOBEPXHOCTHBIX MOZEJICH MPOESKTUPYEMBIX OOBEKTOB.

IIpuHOMNBI MocTpoeHns1 rpaduIecKuX cucTeM. SIpo rpagudeckoil cHcTeMsl, ee pu-
JIO)KEHHUs, BOBMOXKHOCTH pa3BuThs. CocTaB sapa rpadMyeckoil CHCTEMBI U CIIMCOK BO3-
MOJKHBIX HPHIOKEHHH. S3bIkK pacimpenus rpapuueckux cucreM. CylecTByIOIHE HH-
CTPYMEHTApHH aJaNTallii, AOMOJHEHHS M pa3paboTKH rpadudeckux cucreM. IToHsTHe
KOHBeliepa BBOJa/BbIBOAa Tpaduyeckoil mHpopmarmu. [loms3oBarensckuii mHTEpdEHiC,
WCIIOJIb30BaHUE aNIapaTHBIX OCOOCHHOCTEH Tpad)UUecKhX MPOIEcCOPOB M TpaduIecKux
ananrtepoB. CTaHnapTel 1 GopmaThl XpaHEHHs JaHHBIX B CHCTEMaX I'€OMETPHUYECKOTrO MO-
nenvpoBanus. CTaHIapThl Ha pa3paboTKy rpaduueckux cucteM. PacTpoBblii M BEKTOPHBIH
criocoOBl cO37aHus U XpaHeHus rpaduueckoil nHopmarmu. [IpenmymniecTBa n HeJOCTAT-
KH PacTPOBOTO U BEKTOPHOTO CIIOCOOOB XpaHeHus rpaduyeckoil nadopmarmu. CmemaH-
Hble hopMaThl XpaHeHHs Tpadudeckoit mHGopMarmu. [TpodreMbl KOHBEPTHPOBAHUS TaH-
HBIX U3 OIHOMW Tpadudeckoil cucteMsl B npyryroo. Kimaccudukamms rpaguueckux CHCTEM.
OcHoBHbIE (DyHKIMOHAIBHBIE BO3BMOYKHOCTH COBPEMEHHBIX I'pa)HYeCKUX CHCTEM TeOMeT-
PHYECKOTO MOJICIIMPOBAHUS

Cratin-
MIpe3CHTAIHSA,
TpyIIIOBas
JTUCKYCCUS

CoBpeMeHHbIE MPOrpaMMHbIE KOMILIEKCHI ISl MPOEKTHPOBAHUS TPEXMEPHBIX MO-
HeJieil BelleCTB M MaTepHAJIOB. Y HUBepcabHble porpamMmsbl 3D rpaduku s npoekTu-
pOBaHHS TPEXMEPHBIX MOJeNIel BellecTB W MaTtepuaioB. Vcmons3osanue Autodesk 3ds
Max ni1s co3nanust MoJienel MoJieky 1. Mcrone3oBanue nporpaMmel VRay [uist Mozenupo-
BaHHs MMOBEPXHOCTEH Pa3IMYHBIX MaTepHaNOB (METaia, IUIACTHKA, MOJYMPO3PAYHbIX H
npo3payHbiX MartepuaioB). Crienuaniu3upoBanHble porpamMmbl 3D rpaduku s npoek-
THPOBAHMS TPEXMEPHBIX MOJIENCH BEIIECTB U MaTepHaioB. VCHOIb30BaHUE MPOrPaMMBI
Chem Bio3D Ultra mist Bu3yanu3anuu XMMHYECKHX COequHEeHHi. VCrmonbp30Banue mpo-
rpammbl Chem Sketch 3D Viewer mist co3aanust Mozeneit MoieKyJ1. Mcrnosb30BaHie po-
rpammbl Chem 3D mnst co3nanus Mozeneii Mostekyit. [loctpoeHne Moeneii myTeM UMITop-
Ta CTPYKTYpHBIX (opmyn, co3manueix B Chem Draw. IToctpoenne Monenei Hemocpen-
crenro B Chem 3D. Co3nanue Mozeneil pasinyHoro Tuma (IapocTepXKHEBBIX, C BU3ya-
JM3anueil aMeKTpOoHHBIX opbuTaeil). IlepeBoa Mozeneli B CTpyKTYpHbIE (HOPMYJIBI TyTeM
skcropra B Chem Draw. Mcnonb3oBanue nporpammsr Hyper Chem st co3manust Moje-
aeit Monekys1. Busyanuzanus MOJICKYJIPHBIX KOJIEOAHHH METOJIOM MOJICKYJSIPHOW THHa-
muky. [TonydyeHne Mozeneid MOJEKYN B ONTHMalbHOW KOH(GOpPMAIUK C MOMOLIBI MPO-
rpamm Chem 3D u Hyper Chem. Hcnons3oBanue nporpammsl Avogadro B kauecTBe pe-
JAKTOpa M BU3YaJIn3aTOpa MOJIEKYJI, U1 MOJIEKYJIIPHOTO MOJEIMPOBAHUA ¥ MaTepuaio-
BEJICHMUS.




4.3. 3anamus cemMunapcKo2o mund.

4.3.1. CemuHapbl, IPaKTHYECKUE 3AHATHSI.

Ne HanmenoBanue Temsl O60beM, |MHHOBanmoHHas
paszena auc-
U KPaTKO€e COJIepyKaHUe 3aHATHS aKaJl. 4acsl dopma
LUIUTUHBI

2 Adpunnbie npeodpazoBaHus 00bEKTOB Ha 4 I'pynnoBas nuc-
IJIOCKOCTH. Kyccus
Pa3paboTka nporpaMMHOTo obecredeHust 1jIst co-
3JJaHHsI UHTEPAKTUBHOI'O TPEHaXKepa M0 U3yYCHHIO
adGUHHBIX TpeoOpa3oBaHnli 0OBEKTOB HA MIIOCKO-

CTH.

2 TpéxmepHbie adppuHHBbIC IPeodpa3oBaHuA 00b- 6 I'pynnosas nuc-
€KTOB. Kyccus
Pa3pabotka nporpammHoro odecnedeHus i co-
3JJaHHsI UHTEPAKTUBHOI'O TPEHAXKepa M0 U3yYCHHIO
apduHHBIX TpeoOpa3oBaHUil 0OBEKTOB B MPO-

CTPaHCTBE.

3 MopespoBaHnue OCBelICHHS. 10 I'pynnoBas nuc-
Pa3paboTka ¢ momouipio rpauyeckux cpeicTB Kyccus
OpenGL unu DirectX nporpaMMHOr0o IpHII0KEHUS
JUISL CO3/IaHUSI UHTEPAaKTUBHOI'O TPEHaXKepa MO U3y-

YEHUIO aITOPUTMOB MOIETHUPOBAHHS OCBEIICHHUS.

5 Coznanne 3D mojaeneii 00beKTOB B Iporpamme 4 I'pynnoBas nuc-
Autodesk 3ds Max. KyCCHSI
I[TpakTudeckoe ocBoeHue nmporpammbr Autodesk
3ds Max na npumepax co3manue 3D mopeneit xu-

MHYECKUX OOBEKTOB.
5 Busyanuzanus MoJIeKYJISPHBIX CTPYKTYP B NPo- 6 I'pynnoBas nuc-

rpamme Chem 3D.

[MpakTudeckoe ocBoeHue nporpammel Chem 3D Ha
pUMepax MOJICITHPOBAHUS MOJICKYISIPHBIX CTPYK-
TYp XUMHUYECKUX BEIIECTB

KyCCHsl

4.3.2. JlabopaTopHbIe 3aHATHS.

Y4eOHBIM MJIaHOM HE TPEAyCMOTPEHBI.




4.4. CamocrosiTenbHast paboTa 00yJaromuxcs.

No Ob6beMm
Ilepedyens BOIIPOCOB I ’ dopMa KOH-
pasiera CaMOCTOSITENIbHOTO U3y4eHUs akal. Ha- TPOJIsS
JICIUTIAHBI Chl

2 Paznen 2. I'eomerpmyeckue OCHOBbI KOMIIbIO- 15 YcrHbIit
TepHOH rpadpuxku ompoc
Bonpoc: KrnaccupukanuonHnele XapaKTePUCTUKU
MaTEeMaTHYECKUX MOJIeJIel TeOMEeTpUYEeCKUX O00b-
€KTOB

3 Paznen 3 I'eomerpuueckue 3aJadyd BU3YyaJIu3a- 13 VcrHBIT
MU U TBEPAOTEJIbLHOE MOIeTUPOBAHUE oIpoc
Bonpoc: CoBpemeHHbIE TEHACHIIMU B CO3/IaHUU Pe-
ATMCTUICCKUX N300paKEHHUI 00bEKTOB

4 Paznen 4. llpyHIunbI nocTpoeHust rpadpuyeckux 10 YcTHbIi
cucTeM orpoc
Bompoc: B3auMocCBSi3b CHUCTEM T'€OMETPUUYECKOTO
MOJICTTUPOBAHUSI C CHUCTEMaMH TIOJTOTOBKH Hayd4-
HOM TOKyMEHTaIluu

5 Pazgen 5. CoBpemeHHbIe NpOrpamMMHbIe KOM- 20 YcrHbri
IUIEKCHI /1JIsl MPOEKTHPOBAHUS TPEXMEPHBIX MO- orpoc
AeJieil BeliecTB U MaTepHAJIOB
Bomnpoc: CpaBHutenbHasi XapakTEpHUCTUKA COBpe-
MEHHBIX TIPOTPAMMHBIX KOMIUIEKCOB IS POCKTH-
pOBaHMs TPEXMEPHBIX MOJENel BellecTB U MaTe-
pHuaoB

OO0s13aTeNIbHBIMU TIPY M3YYEHUU JTUCIUIUIMHBI SIBISIFOTCS CIEAYIOLIUE BUIBI CaMOCTOS-
TEJIbHOM padoThI:
— pa30op TeopeTHUeCcKoro MaTepuaa 1o NocoousiM U KOHCIIEKTaM JIEKIIHIA;
— CaMOCTOSITENIBHOE U3YUYEHNE YKa3aHHBIX TEOPETUYECKUX BOIIPOCOB C UCIOJIb30BAaHUEM JINTEPA-
TYypBI,
— pa3paloTKa alNropuTMOB M IPOrPaMMHBIX IMPUIIOKEHUH 110 3a/1aHUI0 PAKTHUECKUM pabdoT;
— COCTaBJIEHHE OTYETOB MO MPAKTUUECKUM 3aHITHUSIM.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHHus I CAMOCTOSTeIbHOH padoThl
00y4aroIMUXCH M0 JUCHHUILIHHE.

Meroauueckue yka3aHus sl 00yJaroIUXCsl 0 OpraHu3alii CaMOCTOSITEIbHON PaboThI
1O JTUCIMILIMHE, BKIIIOYas MEPEYCHb TEM CaMOCTOSITECIbHON paboOThl, (JOPMBI TEKYILETO KOH-
TPOJIS 1O AUCLUITIIMHE ¥ TpeOOBaHMS K MX BBIIIOJHEHUIO pa3MEUIeHbl B AIEKTPOHHOU HH(OpMa-
uoHHo-o0pazoBatenbHol  cpene CIIOITU(TY) na caiite:  http://media.technolog.edu.ru.




6. DoHJ OLIEHOYHBIX CpeacTB 1Jisi MIPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalnuu.

CBOEBpEMEHHOE BBINOJIHEHNE O0YUYaIOUIMMCSI MEPONIPUSATUI TEKYIIEr0 KOHTPOJIS 1MO3BO-
JSIeT MPEBBICUTH (JOCTUTHYTh) MOPOTOBBI YPOBEHB («yIOBJIETBOPUTEIBHO») OCBOCHMS Mpeny-
CMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTarhl qUCHMIUIMHBI CUATAIOTCSA TOCTUTHYTBIMH, €CJIH JJIS BCEX DJIEMEHTOB KOMIIE-
TEHLUI NPEBbIIIEH (JJOCTUTHYT) OPOrOBBIA YPOBEHb OCBOEHUS KOMIIETEHIIMY HA IaHHOM 3Talle.

ITpomerxyTouHas arTecTanus N0 AUCUUILUIMHE IPOBOIUTCS B (hopMe 3aueTa.

K cnmade 3adera JOIyCKarOTCS CTYACHTHI, BBINOJIHHUBIINE BCe (DOPMBI TEKYIIETO KOH-
TPOJISL.

3aueT npeaycMaTpuBalOT BEIOOPOYHYIO IIPOBEPKY OCBOEHUS MPETYCMOTPEHHBIX 3JIEMEH-
TOB KOMIIETEHLIUH.

[Ipu cnaue 3auera, CTYACHT MOIYYaeT TPU BOIPOCA U3 MEPEUHS BOIIPOCOB, BpEMS MOAr0-
TOBKHU CTYJEHTA K YCTHOMY OTBeTy — 10 30 MUH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe:

buner Nel
1. OcHOBHBIC TIOJIOKEHHUS CTPYKTYPHOH TEOPHH CTPOCHUSI MOJICKYIL.
2. Meton I'ypo.
3. AJNTOPUTM BpalLleHUs OTPEe3Ka Ha IIIOCKOCTH.

®OoHJ OLICHOYHBIX CpCACTB 10 JUCHUIJIMHE ITPEACTABJICH B HpI/IJ'IO)KCHI/II/I Ne 1

Pe3ynbraThl 0OCBOECHUS JUCLUIIIMHBI CYUTAIOTCA JOCTUTHYTBIMHU, €CIIA JUISL BCEX DJIEMEH-
TOB KOMITETEHIIMM JOCTUTHYT ITOPOTOBBIM YPOBEHb OCBOCHHUS KOMIIETCHIIMM HA JAHHOM JTale —
OLICHKA «3aYTEHOM.

@OH/1 OLIECHOYHBIX CPEJCTB 10 AUCLUIUIMHE npeacTanieH B [Iprioxenun Ne 1.
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7. Hepeqeﬂb y‘leﬁHbIX I/ISL[aHHﬁ, H606X0)1HMBIX AJid OCBOCHUSA JUCHUILIMHBI.

a) mevyaTHbIe U3IAHUS:

1. Hopenxkos, U. I1. ABromaTuszupoBaHHbie HHHOPMAIIMOHHBIE CUCTEMBI : yueb. mocodue
/ N. T1. HopenkoB. — M.: U3n-Bo MI'TY um. H.D. baymana, 2011. — 342 c.

2. CogetoB, b. S. Ilpeacrarnenue 3HaHUN B MH(GOPMAIMOHHBIX CHCTEMax : y4eO. s
By30B / b. SI. CoBetoB, B. B. llexanosckuii, B. JI. UeproBckuii. — Mocksa : Akanemus, 2011. —
143 c.

0) 2JIeKTPOHHbIE y4eOHbIe U3IaHUS:

3. I'yxos, B.W. Lludposas ronorpadus. Maremarnueckue MeTobI : yueOHoe rocodue /
B.U. I'yxkoB. — Cankt-IlerepOypr : Jlans, 2019. — 80 c. (ObC «JIAHb»)

4. Hertsapes, B. M. lnxenepHas 1 KOMIbIOTEpHAs rpaduKa : yueOHUK JUIsl YUpexKIeHUN
BBICIIETO MPO(ECCHOHAIBHOTO 00pa30BaHMs 110 TEXHHUYSCKUM HarpasiieHusM / B. M. [lertsipes,
B. Il. 3aTputbHMKOBA. - 4-€ U3, CTEP. - DIEKTPOH. TEKCTOBBIE AaH. — MockBa : Akagemus, 2013.
—240c. (Ob)

5. Karynun, I'.Il. OCcHOBBI MyIbTUMEAMUHBIX TEXHOJOTHH : ydeOHOe mocobue / I'.II.
Karynun. — Cankr-IlerepOypr : Jlanb, 2018. — 784 c. (ObC «JIAHbY)

6. Huxynuna, E.A. Kowmmbrorepnas rpaduka. Onrtuueckas BU3yaldu3alus @ ydeOHOe
noco6ue / E.A. Hukynun. — Cankr-IlerepOypr : Jlanb, 2018. — 200 c. (3bC «JIAHb»)

7. Huxynun, E.A. Kommberotepuas rpaduxa. @paxraner : yuebHoe mocobue / E.A.
Hukynun. — Canxt-IlerepOypr : Jlans, 2018. — 100 c. (ObC «JIAHb»)

8. Censukun, B.B. KommbiorepHoe 3penue. AHaim3 W o0paboTKa H300paKeHWH :
yuebHoe mocobue / B.B. Censukun. — Cankt-IletepOypr : Jlanb, 2019. — 152 c. (OBC «JIAHb»)

9. CogeroB, b.fl. UndopmannoHHbIE TEXHOJOTHH: TEOPETHUYECKHE OCHOBBI: yueOHOE
nocobue / b.51. Coseros, B.B. LlexanoBckuil. — 2-¢ u3za., crep. — Cankr-IlerepOypr: Jlans, 2017.
— 444 c. (OBC «JIAHb»)
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8. IlepedeHb 3/1eKTPOHHBIX 00pa30BaTEJbLHBIX PECYPCOB, HEOOXOANMBIX JIs1 0CBOE-
HMSA AUCHUILIUHBI.

PabGounii y4eOHBII TUIaH MOJArOTOBKM OakalaBpOB MO HANpPaBIEHHOCTH «CHCTEMBI aBTO-
MaTU3HPOBAHHOTO MPOEKTUPOBaHUs» HanpaieHus noarotosku 09.03.01 «1udopmaruka u BbI-
YHUCIIUTENbHAs TEXHUKay, padodas mporpaMMa JUCHUILIMHBI M y4eOHO-METOJMUECKHE MaTepHa-
Jbl 10 JTUCHMIUIMHE pa3MeIleHbl B 3JIEKTPOHHOW HMH(POPMALMOHHO-00pa30BaTENbHON cpefe
CIIOI'TU(TY) na caiite Menua nio aapecy: http://media.technolog.edu.ru.

JUist TOTOTOBKH K MPAKTUYECKUM 3aHSTUSM U BBIMOJIHEHUS CAaMOCTOSTENIbHONW paboThI
CTYZIEHTBI MOT'YT HCIIOJIb30BaTh cienyronme MaTepHeT-pecypesr:

innovation.gov.ru (caidiT 06 naHoBanusx B Poccun);

inftech.webservis.ru, citforum.ru (caiTel HHOOPMAIIMOHHBIX TEXHOJIOTHI);

www.novtex.ru/IT (Be6-cTpanuma xyprana «HOpMaIIIOHHBIE TEXHOIOTUNY);

www.exponenta.ru (00pa3oBaTesbHbIIl MaTEMaTUYECKUH CaiiT);

model.exponenta.ru (caiiT 0 MOJCIIMPOBAHUH U UCCIICAOBAHUN CUCTEM, OOBEKTOB,

TEXHOJIOTMYECKUX MPOLECCOB U (PU3MUECKUX SIBIICHUH);

prodav.exponenta.ru, sernam.ru (caifTel mo mudpoBoii 06paboTKe CUTHATIOB);

www.gosthelp.ru/text/GOSTR507794096Statistiche,

www.statsoft.ru/home/textbook/modules/stquacon (BeG-cTpaHUIIBI, TOCBSIIICHHBIC METO-
JlaM ¥ CpeACTBaM MOHUTOPUHTA M KOHTPOJISI KA4eCTBa);

www.blackboard.com, bb.vpgroup.ru, moodle.org,

websoft.ru/db/wb/root_id/webtutor, websoft.ru/db/wb/root_id/courselab (pecypcsr, mo-
CBSIILICHHBIC CPEJIaM AJICKTPOHHOTO 00y4CHHUSI);

edu.ru (penepanbueblil mopran «Poccuiickoe 00pazoBaHUE);

www.openet.ru (pOCCUUCKHI TTOPTal OTKPBITOTO 00pa3oBaHus);

elibrary.ru (uHpOpMaLIMOHHO-aHANIUTHYECKUH nopTan «HayuHas a1ekTpoHHas 6ubnno-
TeKay);

webofknowledge.com, scopus.com (MexayHapoIHbIE MYIbTUIUCIUIUIMHAPHbIE aHAIN-
TH4eckue pedepaTuBHbIC 0a3bl JAHHBIX HAYYHBIX MTyOIHKAIUN).

DNEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI:

«IJIEKTPOHHBIN YHTANBHBIH 321 — bubnuoTex» (pexxum goctyma: http://bibl.Itigti.
ru/servicel.html, BXoz 1o JOrMHY U IapoJIio);

«Jlanby» (pexxum moctyma: http://e.lanbook.com/books, cBoG01HBII BX0/ ¢ TH000TO 3ape-
TUCTPUPOBAHHOTO KOMIIBIOTEPA HHCTUTYTA).

9. MeToauyeckne yKazaHus sl 00yYaKOUIUXCSI TI0 OCBOEHUIO JUCIUIIMHBI.

Bce Buapl 3ansaTHil mo aucrumuinHe «I'eomMeTprueckoe MOJETHPOBaHNE B XUMHU U XH-
MHYECKOM TEXHOJIOTHH» TPOBOAATCS B COOTBETCTBUU C TpeboBaHusimu ciaenyrommx CTII
(CTO):

CTII CIIOI'TH 040-02 KC YK/IB. Buabl yuebusix 3ansatuil. Jlekuusa. OOmue TpeboBa-
HUS;

CTO CIIGI'TH 018-2014 KC YK/IB. Buabl yuebubix 3ansatuil. CeMHHaphl U MpakTHUe-
ckue 3ansTus. O0nme TpeGoBaHMsI K OpTraHU3aluU | TPOBEACHUIO;

CTII CII6I'TH 048-2009 KC YK/IB. Buabl yueOnbIx 3ansTuil. CamMocTOsATENbHAS TUIA-
HUpyemas paboTa cTyaeHToB. O0mmme TpeOoBaHUs K OpraHu3aIuy U IPOBEICHUIO.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yYeHHE ITaHHOM MUCIMIUIMHBI, JIydllle
BCET0 OCYILECTBIISATh Ha BECh CEMECTp, MpENycMaTpuUBas NMPH ATOM DPETYISPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCJIOBUSIMHM MPABWIIBHOM OpraHM3aluu y4eOHOro mpouecca i CTYACHTOB
SBIISICTCS:
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http://bibl.ltigti/

IUTAHOBOCTh B OpPraHU3aluu y4eOHOH paboThI;

CEphE3HOE OTHOILIEHHE K U3YUYEHHUIO MaTeprana;

IMOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsTHA CTYAEHT 10JIKEH IPUXOJUTh, UMEs 3HAHU 110 Y)KE€ U3yUYCHHOMY MaTepHaiy.

10. IlepeyeHb MHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX NPH OCYIECTBIEHUU
00pa30BaTeJIbLHOIO MpoIecca Mo THCIUIIHHE.

10.1. Hughopmayuonnvie mexnono2uu.

B yuebHOM mporecce 1o AaHHOW AMCHUILUIMHE MPETyCMOTPEHO MCMOIb30BaHUE MH(DOP-
MAalMOHHBIX TEXHOJIOTH:

YTEHUE JIEKLUN C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTAlUM;

B3aUMOJICHCTBHE € OOYYarOIIMMUCS TOCPEICTBOM 3JIEKTPOHHON HH(POPMALMOHHO-
00pa30BaTeNbHON cpebl.

[IpakTryeckue 3aHATUS TPOBOJATCS B KOMIIBIOTEPHOM KJIACCE C UCHOJIb30BAHUEM JOCTY-
na K ceTd Internet ¥ COOTBETCTBYIOIIETO MPOTPAMMHOTO 0OecrieueH s st pabOTHI.

CamocrodTrenbHas padoTa CTYIEHTOB OCYILECTBIISETCS B KOMIIBIOTEPHOM KJjlacce, a Tak-
*e B pyHaamMeHTanbHOM OnbmmoTeke. B pyHaameHTansHoi OMOIHOTEKE IS CTYJEHTOB OTKPBIT
JOCTYI K 3JIEKTPOHHO-OMOimoTeynbM cucrtemam: http://www.knigafund.ru u «bBUBJIMOTEX»
(r. Mocksa) http://bibliotech.ru.

10.2. IIpoepammnoe obecneuenue.
B ydeOHOM mpollecce UCHONB3YEeTCs JIMIEH3MOHHOE CHCTEMHOE M MPUKIATHOE Mpo-

rpaMMHOe oOecrieueHue, NpuBeeHHoe B Tabaue 1.

Tabmuna 1 — JIunen3snonHoe nporpaMmMHoe o0ecriedeHne

HaumeHnoBanue nporpaMMHOTO IpOAyKTa JInnensus
Microsoft Windows 10
Microsoft Visual Studio 2012 Jnuensust mo gorosopy ¢ CIIGITU(TY)
Microsoft Excel 2016 DreamSpark 700552810
Microsoft Word 2016
LibreOffice, Apache OpenOffice.org BecruiaTHas JTUTICH3US
Chem 3D V¢n0oBHO OecruiaTtHas TULEH3 s
Chem Draw VnoBHO OecruiatHas TMLEH3 s
Hyper Chem YcnoBHO OecrutaTHast THIICH3US
Avogadro YcnoBHO OecrutaTHast THIICH3US
Chem Sketch 3DViewer VcnoBHO OecriatHas TMLEH3Hs
ChemBio3DUlItra YcaoBHO OecriiaTHas JTHIICH3US
Autodesk 3ds Max CryzmeH4ecKast JIULICH3Hs

10.3. ba3vl 0anHbIX U UHDOPMAYUOHHBLE CHPABOYHBLE CUCTNEMDI.

CnpaBouno-niorckoBas cucrema «Koncynbrant-ILmrocy.

IIpodeccronanbuble 0a3bl JAaHHBIX, HWH()OPMAIMOHHBIC CIPABOYHBIE M ITOMCKOBBIC
CHCTEMBI:

1. inftech.webservis.ru, citforum.ru (caiitel nH(MOPMAIIMOHHBIX TEXHOJIOTHIA);

2. www.novtex.ru/IT (caiit xyprana « HGOpMaIHOHHBIE TEXHOJOTHIY);

3. www.exponenta.ru (oopa3oBaTenbHbIi MaTEMAaTHUYECKHIA CAT);
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4. www.msdn.microsoft.com/ru-ru (Matepuainbl mo pa3pabOTKe NMPHIOKECHUH Ha TUIaT-
dbopme Microsoft);

5. edu.ru (penepanpHsbiii mopran «Poccuiickoe 00pa3oBaHUE);

6. www.openet.ru (pOCCUHCKHI MOPTaJI OTKPHITOTO 00pa30BaHUsA);

7. elibrary.ru (nHpopManMoOHHO-aHATUTHYECKH TopTan «HayuyHast snexktpoHHass O6uO-
JUOTEKAY);

8. webotknowledge.com, scopus.com (MexayHapOIHbIC MYIbTHANCIUILTMHAPHBIC aHa-
JUuTHYECKUEe pedepaTUBHBIC 0a3bl JaHHBIX HAYYHBIX MyOJUKAIUN);
www.yandex.ru, www.google.ru, xrambler.ru (uHpopManOHHO-TOUCKOBBIE CHCTEMBI).

11. MarepuajbHO-TeXHHMYECKOe O0ecreyeHue 0CBOeHN s M CIUILIMHBI B X0/1€ peaJiu-
3aiun 00pa3oBaTeIbHOMH NPOrpaMMBbl.

VY4ebHble Ki1acchl Kadeaphl CHCTEM aBTOMAaTU3WPOBAHHOTO MPOEKTUPOBAHUS U YIIPaBIIe-
HUSI MHTEIPUPOBAHbI B JIOKAJIIbHYIO BBIYUCIUTENBHYIO ceTh. CeTh 00beauuseT 60 aBToMaTu3upo-
BaHHBIX pabounx Mect (APM) cTyneHTOB B yueOHBIX Kiaccax, 6 cepBepOB Pa3IMYHOTO HA3HA-
YeHUs, B TOM YHUCIIE€ CEPBEPBl JUCTAHIIMOHHONW CUCTEMbI O0YyUYEHHs U MCCIIEI0BaHUs, 2 KOHTPOJI-
Jgepa JOMEHa, CepBep KIo4el JUIEH3MOHHOTO IPOrpaMMHOro odecrneuenus. Cetb opraHu3oBa-
Ha 10 TOIOJIOTHHU «3BE€3/1a» CO CKOPOCThIO Nepeaayun AaHHbIX 100 MOUT/c 1151 KIMEHTCKUX KOM-
npiotepoB U 1000 Mout/c anst cepBepoB. MH(bopMamoOHHBIE PECYpCHl CETH UCTIONB3YIOT CTY-
JICHTBI, aclUpPaHTHl, MpenojaaBaTenu. Kaxplii Monb30BaTesb MOJyYyaeT NEPCOHANbHYIO PEru-
CTpAIHMIO M IOCTYI K MH(POPMAIIMOHHBIM pecypcaM M CepBEpaM B COOTBETCTBUU C MPUHSATOHN 1O-
JUTUKON HH(pOpManMoHHON Oe3omacHOCTH. JIsi XpaHEHUs MepCOHAIbHOM WH(pOpMalUU Hc-
MOJIB3YIOTCSL JIMYHBIE KATaJIOTH TOJIH30BATENEH, TIOCTYI K KOTOPBIM MOXET OBITh OCYIIECTBIICH
MOJIb30BaTEIEM C JII0OOTr0 KOMIBIOTEpA, MOAKIIOYEHHOTO K JIOKAJIbHONW BBIYMCIUTEIBHON CETH.
Hoctyn k cetn MHTepHET nMeeTcst co Bcex 60 KOMIBbIOTEPOB, UCIIOJIb3YyEMBIX B KauecTBe APM
CTYACHTOB Ha y4eOHBIX 3aHATUAX. KaIblil CTYZIEHT BO BpeMsl CaMOCTOSTEIbHOM MOATOTOBKU
o0ecrieyeH aBTOMaTH3UPOBAaHHBIM pabounm mMecTtoM. CTYACHTHI U3 YHCIIA JIAI C OTPAHUYCHHBI-
MH BO3MOKHOCTSIMHU 3/I0pPOBbsI 00€CIEUMBAIOTCS MMEYATHBIMU M 3JIEKTPOHHBIMU 00pa3oBaTellb-
HBIMHU pecypcaMu B pOpMax, afanTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBBSI.

XapakTepucTHKa MaTepruatbHO-TEXHUYECKON 0a3bl puBeieHa B Tabauie 2.

Tabnuua 2 — XapakTepucTHKa MaTepUalbHO-TEXHUYECKON 0a3bl

HaunmeHnoBanue kiacca O6opynoBanmne
Krnacc 6a3oBbeix uH(popMannoHHbIX | [lepcoHansHble KoMmbloTepel (9 MIT.): MOHOOJIOK
MPOLECCOB M TEXHOJIOTUI Lenovo C360 ¢ 19,5-n110iMOBBIM HCIUIEEM; MPOLIECCOP

Intel Core i13-4130T (2,9T'Tm); O3V 4 I'c; HKM/ 1000
I'6; Bcrpoennsie DVD-RW, Bugeokapra Intel HD
Graphics 4400, 3BykoBas 1 ceTeBast KapThl.

Knacc mHpopmManoHHbIX U WHTEN- | [lepcoHayibHbIe KOMIBbIOTEpBl (20 MIT.): YeThIpexsiep-
JICKTYAJIbHBIX CHCTEM ueiii mporeccop Intel Core i7-920 (2666 MTI'my), O3V 6
I'6; HXKM/] 250 I'6; CD/DVD npusoa, DVD-RW; Bu-
neokapra NVIDIA GeForce GT 220 (1024 M0); 3ByKoO-
Bas U CETEeBasi KapThl, BCTPOCHHBIC B MATEPUHCKYIO TLIa-

Ty.

JlexuMoOHHas ayguTOpUs Mynberumenuiineiii  mpoektop NEC NP41. HoyrOyk
Asus abj ma 6aze mpomeccopa Intel Core Duo T2000.
MyneTHMe M HAs HHTEpAaKTHBHAs Tocka ScreenMedia.

CepBepHas Cepsep (6 mr.): nporeccop Intel Core i7 920 2.6GHz,
12I'6 O3Y, HXKM/JI 230I'6, HXXMJT 1T6, HXKMJT 1T6;
nporieccop Intel Pentium Dual Core (2,4 I'Tm), O3V 4
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HaumenoBanue kiacca O6opynoBaHne

e, HXKXMJI 230 I'6, HXXM 1T6, HXKM/I 1T6; mpo-
neccop Intel Pentium 1l (451 MI'n), O3V 512 MG,
HXM/I 20 I'6; nponeccop Intel Xeon E5-2407 2,21 T,
O3V 16 I'o, HXXM/ 250 I'6, HXXM/] 250 I'o, HXKM/]
300 I'6, HXKM/ 300 I'6; mpomeccop Intel(R) Xeon(R)
CPU ES5345 (2.33GHz); O3V 16I'6, HXKM/ 300 I'6,
HXM/JT 300 I'6, HXKM/JI 250 I'6, HXKXM/] 250 I'6; mpo-
neccop Intel Xeon E5410 @ (2,33 I'Ta), O3Y 8 I6,
HXMJI 600 I'6

12. OcoGeHHOoCTH 0CBOEHMSI AU CHUIJIMHBI HHBAJIMJIAMH U JTULIAMHU C OTPAHUYEHHbI-
MU BO3MOKHOCTSAMH 310POBbSI.

Jj11 UHBaNUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU y4eOHBIE MPOIIECC OCYIIECTB-
asiercst B cooTBeTcTBHH ¢ [lososkeHreM 00 opraHu3anuy yaeOHOro mporecca it 00ydeHus NH-
BaJMJIOB U JIMI[ C OFPaHUYCHHBIMU BO3MOXHOCTAMU 370poBbsi CIIOI TU(TY), yTBepx)aeHHbIM
pexropom 28.08.2014.
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[Tpunoxxenue Ne 1 ®oHj OLIEHOYHBIX
CPEACTB JJIsl IPOBEJICHUS TTPOMEXKY-
TOYHOU aTTECTaIlUN

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs] POMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIJINHE «FeOMeTpnqeacoe MOACTUPOBAHUEC B XUMUH H XMMHY€ECKOI TEXHOJOTUI»

1. Ilepevyenb KOMNeTEHIUIA ¥ 3TaNIOB X (popMUPOBaHHUS.

Wanexkc xoMm-
METEHIINN

Coneprkanue

Oran popmuposa-
HHUS

MK-2

Cnoco0eH OCYHIeCTBISATh KOHLENTYyaldbHOE, (PYHKIHO-
HaJbHOE U JIOTUYECKOE MPOCKTUPOBAHUE CUCTEM CPETHETO
U KPYITHOTO MaciTada u CI0XHOCTH;

IIPOMEXKYTOUYHBIN
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2. Iloka3zaTeau u KPpUTEPUU OLICHUBAHUSA KOMIIeTeHI Ui Ha Pa3/IHYHBIX dTamax ux (l)Ole/lpOBaHﬂﬂ, IKaJ/Jia OoucHuBaHUs

Kon n nanme-

YpoBHH CHOPMUPOBAHHOCTH

HOBaHUE UHOU- TokasaTen chopMUPOBAHHOCTH (IECKDHII- Kpurepnit (omucaHue BBIPAXKEHHOCTH JECKPUITOPOB)
KaTOpa OO0CTH- OLICHUBAa-
JKEHHS KOMIIE- TOPBbI) HUS «yL[OBJ'IeTBOpI/ITevJ'ILHO» <<X0p0111(3» «OTJ'H/I‘IH(‘)I»
(moporoBsIit) (cpenHuit) (BBICOKHIA)
TEHIINHA
T1IK-2.12 3naet nouarue 3D cTpykTyp BemiecTB W Marepuanos, | [IpaBuib- Ilpu onpenenennn mnoustust 3D | Tlpaktiuecku 6e3 omnbok oObsicHser | [IpaBunbHO 00BsACHSET paboTy anro-
Ipumenenue COBpPEMEHHBIE TIPEICTaBICHHS O IPOCTPAHCTBEHHOM | HBIE OTBE- | CTPYKTYp BEIIECTB W MaTepHaloB | paboTy auroputMoB adGHUHHEIX Hpe- | puTMOB ahdUHHBIX IpeoOpazoBaHMil
METOJIOB H CTPOCHHHM MOJEKYJ1. 3HaeT, YTO TaKOe ECTECTBEHHBIC | THI Ha | momyckaer HeTouHocTH. OmmbaeTcst | 0Opa3oBaHMIl HA IIOCKOCTH W B IPO- | HA INIOCKOCTH M B IIPOCTPAHCTBE,
CPEICTB MPOeK- KOOPJMHATHl U MOXET HMPUBECTU NMPUMEPHl ONHCAHUS | BOIPOCH mpu  0OBSICHEHUAX PabOTEI ITOPHT- | CTPAHCTBE. B OCHOBHOM MpPaBWJIBHO | QJITOPUTMOB PEATH3YIOIIUX METOIBI
MIPOCTPAHCTBEHHOI'O CTpOeHHs1 ¢ Hcnonb3oBaHueM | Nel-39  k | MoB adGUHHBIX NpeoOpa3oBaHMII Ha | ONMUCHIBACT OCHOBHBIE 3aJadl BU3ya- | OTCEUYCHHS W METOIBl  yIaleHUS.
THpOBAHMA JIIA €CTECTBEHHBIX KOOpJIMHAT. 3Haer IpaBWiIa | 3adery IUTOCKOCTH M B IPOCTpaHCTBE. Jlomyc- | Ju3anuy, HpakTHdeckn Oe3 OmMOOK | YBEpeHHO ONHCHIBAET  OCHOBHBIC
co3fanns 1 06- MIEPEeHOCHMOCTH, YTO TAaKO€ CHMMETPHS MOJEKYI, KaeT OMIMOKM NpU ONMCAaHWU OCHOB- | JaeT (OPMYNIMPOBKM JIOTHYECKHX | 3aJa4d BH3yanu3anud. I[IpaBHiIbHO
paboTkH 1300- MIPOCTPAHCTBEHHAS] M30MEpHS MOJEKYJ, ITOBOPOTHAs HBIX 33724 BHU3yaJM3allM{, HETOYHO- | OMeparuii Haj TBEPABIMH TeNaMH. | OOBACHIET paboTy alrOpUTMOB PaB-
paKeHUi nzomepuss M KoHQopMmanuu. 3HAET TEXHOJOTHU cti B (opMynupoBKax Jorudeckux | OpuUEHTHpYeTCsl B alrOpuTMax paB- | HOMEPHOH 3aKpacKd IOBEPXHOCTEH,
MIPOCKTUPOBAHMS: 3CKU3-00bEMHAS MOJEINb, TUIOCKHN omepanuil Hajg TBEPABIMH TelaMM. | HOMEPHOM 3aKpacku IOBEPXHOCTEH, | 3akpacku meTogoM I'ypo u Ponra
4epTex, a Take O0e30yMakHble  TEXHOJIOTUH TpelOyroTcss moackasku mpernopaBaTe- | 3akpacku meronoM I'ypo u @onra.
MIPOEKTHPOBAHUS ¥ IPONU3BOICTBA. s
3HaeT MaTeMaTH4YeCKoe OIMCAaHHe TIpapUISCKHX
3JIEMEHTOB Ha IIOCKOCTH M IIPOCTPAHCTBE. 3HAET
MaTeMaTH9IeCKue aNTOPUTMBI ad GUHHBIX
peoOpa3oBaHUi HA IIOCKOCTH M B IPOCTPAHCTBE, a
TaKOKe aITOPHTMBI MPOSKTUBHBIX IPeoOpa3oBaHUU U
MaTeMaTHIeCKHe MOJAENN OOBEKTOB B IIPOCTPAHCTBE.
VMeer mnpencTaBieHHEe O KapKaCHBIX — MOJEIX,
TPAaHUYHBIX ~ MOJENSAX W  CIUIONIHBIX  MOJEISIX
XUMHYECKHX 00BEKTOB.
3HaeT OCHOBHBIC 33aJa4yM BH3YaJM3allMd, AJTOPHUTMBI
METOJIOB OTCEUYEHHS U METOJAOB yHaleHHs. 3HaeT
MaTeMaTHIeCKoe oTMCaHue MPEe/ICTABICHUS
MTOBEPXHOCTEH MONMUTOHABHBIMH CETKAMU, AITOPHTMBI
paBHOMEpPHOM 3aKpacKd MOBEPXHOCTEH, 3aKpacku
meTtosioM I'ypo u ®@oHra. 3HaeT JIOruyeckue onepanuu
HaJ TBEpIbIMH TeJIaMH, KaK pealusyercs JepeBo
MOCTPOCHUS CJIOKHBIX TBEPIOTEIBHBIX MoOJeeH, a
TaKKe BO3MOXXHOCTH napaMeTpu3aluu u
peIaKTHPOBAHUS TBEPAOTEIBHBIX Mozeneit
npoekTHpyeMbix 06bekToB. (3H-1)
Vmeer ucrnonb3oBats nporpammy Chem Bio 3D Ultra | TIpaBums- VYMeeT HCMONB30BaTh OAHY M3 TIPO- | YMEET HCIOIb30BaTh IBe M3 Mpo- | CrocoOeH MONHOCTBIO — CaMOCTOS-
JUISL  BU3yalu3alUM ~ XAMHYECKHX  COeiuHeHwi, | Hele orBe- | rpamm Chem Bio 3D Ultra, Chem | rpamm Chem Bio 3D Ultra, Chem | tempHo wucnons3oBate J00yo0 U3
nporpammber Chem Sketch 3D Viewer, 3D Studio Max, | bt Ha | Sketch 3D Viewer, Hyper Chem, 3D | Sketch 3D Viewer, Hyper Chem u | nporpamm Chem Bio 3D Ultra, Chem
AutodeskMaya, u Chem 3D s cosmaHus Momeneif | BOHIPOCHI Studio Max u Chem 3D st cozmanms | Chem 3D mns cosmanums mopeneii | Sketch 3D Viewer, Hyper Chem,
MoJIeKyl. YMeeT ncronb3osath nporpammer Chem 3D | Ne40-49 k| mozeneii monexkyn. O6  ocrambhpix | Monekyn. O6 ocranbbix mmeer 00- | Chem 3D ans cosmanms moneneit
u Hyper Chem st momydueHus momeneil Monexyn B | 384Ty UMeeT o0liee NpeACTaBIeHHE. 1€ MPEICTABICHUE. MOJIEKYI

onTumanbHoM konpopmanuu. (Y-1).
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Kon n nanme-

YpoBHH chopMUPOBAHHOCTH

HOBAHHME MHIM- | o0 oo c)OpMUPOBAHHOCTH (HecKpHIT- | KPHTEPUit (omucaHue BBIPAXKEHHOCTH JECKPHIITOPOB)
KaToOpa OO0CTH- OLICHUBAa-
SKEHUS KOMIIE- TOPBI) HHS «YZOBJIETBOPUTEIILHO «XOPOILIO» «OTJIMIHO»
(moporoBsIit) (cpenHwuit) (BBICOKHIA)
TEHIINN
Nmeer ONBIT  WCIOJIb30BAHHS nporpaMmuo- | IIpaBuib- Tpebyercss momomip mnpu pemenur | CaMOCTOSTENBHO, JIMIOIb ¢ He3Ha4yw- | JIErko CHpaBisercss ¢ MpobieMoit
anmapaTtHbIX ~ CPENCTB  JUIS  pEIICHWS  3a]ad | Hble OTBe- | 3aJa4yd WCIIOJIb30BAHUS MPOTPAMMHO- | TEJIBHBIMH 3aTPYJAHCHUSIMH, PEIIAeT | MCIOJIB30BAHUS MPOrPaMMHO-
BU3yaIIM3allid XUMHYECKUX COCIUHCHUM, CO3JAHUS | THI Ha | anmapaTHBIX CPEJICTB Ui BU3yasl3a- | 3a1aqy HCIOJIb30BaHMs MMPOTPAMMHO- | amapaTHBIX CPEICTB U PEIICHUS
MOJIENEil MOJIEKYJI, PEIaKTUPOBAHKS M BH3YalH3aToOpa | BOMPOCHI UM XUMHYECKUX COCIMHEHUH, CO3/1a- | ammapaTHBIX CPEICTB Ul BH3yallM3a- | 3ajad BU3yalN3alldd XHUMHUYECKUX
MOJIEKYJd MpPH MOJEKyIspHOM MojenupoBanun U | Ned0-52 k | Hust Monenell MOJIEKYN, PEAaKTHPOBA- | UM XHMHYECKUX COCIUHCHHH, CO- | COCAMHEHUM, CO3[aHHus  Mojeseit
MaTepHaIoOBeJCHUH, MOJACIUPOBAHUS MOBEPXHOCTEH | 3auery HUsT M BU3yalu3aTopa MOJIEKYJI MpH | 3AaHHs MOJENeil MOJIeKYN, PeHaKTH- | MOJEKYJ, PeAaKTHPOBaHHS U BU3ya-
Pa3IHYHBIX, B TOM YHCJIe MHOTOCIOWHBIX MAaTePHAIIOB. MOJIEKYJISIPHOM ~ MOJCIMPOBAHUU W | POBaHHMS W BH3yallM3aTOpa MOJEKYJ | JHM3aTopa MOJEKYJ MPH MOJEKYJsIp-
Bnaneer mporpammamu Chem Bio 3D Ultra, Hyper MaTepuaIoBeCHIH, MOJCIUPOBAHUS | MPH MOJICKYJISIPHOM MOJICTUPOBAaHHH | HOM MOJICIMPOBAHUH W MaTepHalo-
Chem, Chem Sketch 3D Viewer, 3D Studio Max, MOBEPXHOCTEH Ppa3IMYHBIX, B TOM | M MaTepPHAIIOBEICHUHU, MOJEIHMPOBA- | BEACHHWH, MOJCIHPOBAHUS MOBEPX-
Chem 3D s co3ganus MoIeleldl  MOJIEKYJ, YKCJIE MHOTOCJIOWHBIX MaTEPUaIOB HUSI IOBEPXHOCTEN Pa3IMYHbIX, B TOM | HOCTEH pa3JMYHBIX, B TOM YHCIIE
nporpaMmoii  Avogadro B KadecTBe pemakropa H YHCIIE MHOTOCJIOWHBIX MaTEpUAIOB MHOTOCIIOHHBIX MATEPHAJIOB.
BU3yalM3aTopa  MOJEKYJ, JUIi  MOJIEKYJIIPHOTO
MOJIEIUPOBAaHUsI W  MarepuajoBeleHHs. Biageer
porpammon VRay JUISt MOJEIUPOBAHUS
MOBEPXHOCTEH pa3NMYHBIX MaTepuaioB (Meraia,
[UIACTHKA,  MONYMPO3PAa4yHBIX M MPO3PAYHBIX
MatepuaioB) M mporpammor Material Editor. s
MOJIEJIMPOBAHMSL ~ [MOBEPXHOCTEH  MHOTOCIIOMHBIX
MaTepuajoB.
(H-1)
T1K-2.13 3HaeT YTO Takoe SAPO rpad)UueCKOi CUCTEMBI, ee [IpaBub- JomyckaeT HeToYHOCTH npu ompese- | IIpaxktnuecku 6e3 omub0k 06bAcHAET | UeTKO 0OBACHAET MNOHATHS —sApa
Pa3paGoTka u MIPUIIOKEHHS, BOSMOKHOCTH Pa3BUTHSI. HbIE OTBE- | JIGHMM TMOHATHA Aapa TpaduyecKkoll | MOHATHA Aapa rpaduYECKOi CUCTEMBI, | rpaduueckoil CHCTEMBl M AaeT HX
aJaTalus Ipo- 3HaeT cocTas Aapa rpa(’ppiqecxoﬁ CHCTEMBI U CITHCOK TBI Ha | cucteMbl. OmmbaeTcs MpU KIacCHU- | 3HAET COCTaB sAapa rpaduuecKodl cu- | knaccupukaumio. MaeansHo 3HaeT
IPAMMHBIX AJITO- BO3MOJKHBIX MIPUIIOKEHHH, SA3BIKH PACIIHPCHUSI BOIIPOCHI Kalluk TpaQuueckMX CHCTEM M HX | CTEMbl M CHHCOK BO3MOXHBIX NPHIIO- | cocTaB sapa rpadUueckoll CHCTEMEI
rpadMUEeCKuX CUCTEM, a TAKXKe. CYIECTBYIOIINE Neb53-72 k| pyHKUMOHANBHBIX BO3MOXKHOCTSIX. | JKEHHH, S3BIKH PACIIUPEHHS Tpaduue- | g CIUCOK BO3MOMKHBIX HPIIOKEHHIA,
PUTMOB, peajli- HHCTPYMEHTAPUU a/IAlTall|H, JOTOTHEHUS U 3auery JomyckaeT —ommOKM TpU ONMMCAHMM | CKMX CHCTEM, & TaKkKe CYIIECTBYIO- | s3bpIKM pacIIMpeHHs TpaduuecKux
SYIOUIMX METOABL | y535460TKH rpaduHuecKnx cucTeM. 3HAET CTAHAaPTHI 1 (opMaToB XpaHeHHs JAHHBIX B CM- | IIM€ MHCTPYMEHTapMM aJanTalluM, | cHCTEM, a TaKKe CyIEeCTBYIOIIHE
TCOMCTPUICCKO- | hopmaThl XpaHeHHs JAHHBIX B CHCTEMAX CTeMaX TeOMETPHYECKOTO MOJENHpO- | JONONHEHHS H Pa3pabOTKu rpadude- | gHCTpYMEHTApUH AajalTalyd, [0-

r0 MOJIETTUPOBA-
HUS IS pa3pa-
OOTKH MPUKITAJI-
HBIX IIpOrpaMMm

TeOMETPHIECKOr0 MOICIUPOBAHNS, CTAHAAPTHl HA
pa3paboTKy rpaduvIecKuX CUCTEM, PACTPOBBIN U
BEKTOPHBIH COCOOBI CO3/1aHUS M XPaHCHUS
rpadudeckoif nHpopManuu. 3HaeT KIACCHPHUKAIIIO
rpaMIeCKuX CHCTEM M OCHOBHbIE (DyHKIIMOHAIIbHBIC
BO3MOXKHOCTH COBPEMEHHBIX Ipa)ueCKUX CHCTEM
reOMETPUYECKOTO MOJICTUPOBAHUS.

3HaeT yHuBepcanbHble porpammsl 3D rpaduxu mis
HPOEKTHPOBAHHS TPEXMEPHBIX MOJIeTIei BEIECTB U
MaTepHanoB. 3HaeT CIELMATU3UPOBAHHbBIC TIPOrPAMMEI
3D rpaduku 11 MPOSKTUPOBAHUS TPEXMEPHBIX
MoieNneil BEIeCTB U MaTepraloB. 3HAeT, KaK
CO3/IAI0TCS MOJICNH PA3IMYHOrO TUIIA
(UIapOCTEPIKHEBBIX, C BU3yalTH3alue SIEKTPOHHBIX
opOuraeii).(3H-2)

BaHMS. 3HACT OJHY YHHBEPCAIBHYIO H
CrelaIn3npoBanHylo nporpamMmy 3D
rpadMKu U MPOSKTHPOBAHMS TPEX-
MEpPHBIX MOJENIel BEIIeCTB U MaTepH-
anoB. TpeOyroTCst MOJCKa3KH Ipero-
JlaBaTe’Is.

cKkux cucteM. be3 ommobox omyckBa-
eT Qopmarbl XpaHEHHs [aHHBIX B
CHCTEMaX T'eOMETPUYECKOTO MOJIEIH-
poBaHUs, KIacCUPHUIUPYET Trpadude-
CKHE CHCTEMBI U UX ()yHKIHOHAIIBHBIC
BO3MOJKHOCTH. 3HaeT HECKOJIBKO yHU-
BEpPCANBHBIX M CIEIHATH3HPOBAHHBIX
nporpamm 3D rpaduku 1 MPOEKTH-
pOBaHHUS TPEXMEpHBIX MojeNel Be-
IIECTB U MaTEPHAJIOB.

MOJHEHUsT M pa3paboTku rpaduye-
ckux cucreM. IIpekpacHo 3Haer 60-
Jiee TpeX YHHBEPCAJbHBIX M CIIeIHa-
JIU3UpOBaHHBIX mporpamMm 3D rpa-
GUKH U TIPOSKTHUPOBAHUS TPEX-
MEpHBIX MOJeNIel BEIIecTB M Mare-
pHAIOB M OCO3HAHHO HPEJCTaBIISET,
KaK CO3IAIOTCS MOJEIH Pa3IMIHOTO
TUna (IIapOCTEPIKHEBBIX, C BU3YyalH-
3a1ueil SIeKTPOHHBIX opouTaeil).

18




Ko n manme-
HOBaHHE UH]IH-
KaTtopa JI0CTH-
JKEHHST KOMIIe-
TEHLIU

YpoBHH chopMUPOBAHHOCTH

[Nokazarenu chopMUPOBAaHHOCTH (IECKPHUII- I%:f;f:f (omucaHKe BBIPAXKEHHOCTH IECKPUIITOPOB)
TOPBI) HUS «yIOBJIIETBOPUTEIILHO» «XOPpOLLOY» «OTJIIMYHO»
(moporoBsIit) (cpenHwuit) (BBICOKHIA)

VYMeer mpaBWIBHO BEIOMpaTh nHporpamMMubele U | IIpaBmib- Honyckaer omubOku mpu BbiOope | Ilpaxtudeckn 6e3 ommMOOK BHIOMPAET | YBEPEHHO BBHIOMPAET MPOTPAMMHBIE
anmnapaTHbIC cpeacTea T€OMETPUICCKOTO HBIC OTBC- NpOrpaMMHBIX M amnmapaTHbIX CPEJICTB MpoTrpaMMHBIE U alllapaTHbIC CPEI- M anmnapaTHbIC CpPEICTBA I'€OMETpH-
MOICIIUPOBAHUSA JJIsL ABTOMATU3UPOBAHHOTO | TBI Ha | reoMeTpHYECKOIrO MOJEIUpOBaHusA | CTBa I'COMETPHUYCCKOTO MOACIUPOBA- | yeCKOrO0 MOJEIUPOBAHMS U aBTO-
MPOCKTUPOBAaHUS 3D CTPYKTYp BCHICCTB n BOITPOCHI JUIE aBTOMATHU3HUPOBAHHOT'O IPOCKTH- HUA 11 aBTOMAaTU3UPOBAHHOTO MTPO- MaTU3UPOBAHHOI'O IIPOCKTHPOBAHUS
MaTepuaioB. YMeeT MONb30BaThesi TmonydeHHbIME | Ne50-56, posanus 3D crpykryp BemecTs u | €KTHpoBaHHs 3D CTpyKTyp BemecTB M | 3D CTpYKTyp BEIIECTB M MaTepua-
3HAHUSIMU TUTSt pa3paboTku nporpammHbiX | 60-62 k| marepmamos. Ilyraercs B ocHoBax | MaTepuaios. IIpaBUIbHO HCHONB3YeT | mop, YeTko u 5(PEeKTUBHO HC-
MIPUIIOKEHUH U M3YYeHUs] T€OMETPHUYECKHX OCHOB | 3aueTy KOMIIBIOTCPHO}i rpauky mpu paspa- | TONYYCHHEIC 3HAHHS NPH PaspabOTKe | ponp3yer MOMydCHHbIE 3HAHMS IPU
KOMITBIOTEpHO#  Tpadukud. VYMeeT MOIb30BaThCs 0OTKE NPOrpaMMHBLIX HPUJIOXKEHHMi | IPOrPaAMMHBIX MPWIOKEHUH U1 U3y- paspaboTKe MPOrPAMMHBIX IIPHIIO-
MIOJTY4EHHBIMU 3HAHHUSAMHU TUTSt pa3paboTKH JUISl M3YYEHHs TCOMETPUYCCKHX 3ajau | YCHHA ICOMETPHYECKHX OCHOB KOM- | yemii 15l M3ydeHHS T€OMETpHUC-
IIPOTrPaMMHBIX MIPUIIOKEHUN TUTSt H3yYeHHs BU3YaIH3alHH. MBIOTEPHOH TpadUKH. CKHX OCHOB KOMIBIOTEPHOI Tpadi-
reOMETPHIECKUX 3a/1au Busyanusanud. (Y-2). KIL

Bnageer HaBBIKaMHU UCIIOIB30BAHUS TPOrPAMMHO- [IpaBub- C tpynom u He 06e3 monmepxku | [IoTHOCTBIO CaMOCTOATENBHO pe- | JIerko U yBepeHHO CrpaBiseTcs ¢
anmnapaTHBIX CPEICTB TBEPIOTEIBHOTO H HBIC OTBC- | qpemofaBaTels pEIIaeT 3ajady | mIaeT 3ajady TBepAOTeNsHOro u | 331aucil WCIONB30BAHMS IPOTPaMM-
TIOBEPXHOCTHOT'O IPOCKTUPOBAHMSA ITPH ThI Ha | TBepAOTENBHOTO M IOBEPXHOCTHOTO | MOBEPXHOCTHOTO  TpOeKTHpoBamHs | HO-ANMApaTHBIX CPENCTB VI TBEPO-
MozenupoBanud 3D cTpyKTyp BelecTB 1 MaTepuaIoB. | BOIPOCH MPOCKTHPOBAHHMS MIPU MOJCIHPOBAHUH | Tpu MozenupoBanuu 3D crpykryp | TCIBHOTO H HMOBEPXHOCTHOTO IHPOCK-
(H-2) Ne40- 3D CTPyKTYp BEIIECTB M MATCPHANIOB C | BEMIECTB M MATEPHATOB C HCIONB30- | THPOBAHUS MPH Mojenuposanuu 3D

48,67-72 K | ycnonssosannem IIPOrpaMMHO- | BaHHEM  IpOrpaMMHO-ammapaTHeix | CTPYKTYP BEIIECTBE M MaTCPHATIOB.
3a4ery aInmapaTHbIX CPEICTB. CPEICTB.
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3. TunoBble KOHTPOJIbLHBIE 32/1aHNS VI IPOBeCHHUS IPOMEKYTOYHOMH aTTecTaluu
a) Borpocs! 1 O1ieHKH 3HaHM, YMEHUH U HAaBBIKOB, COOPMHUPOBAHHBIX y CTYJIEHTA 110 KOMIIE-

teaumu [1K-2 :

OCHOBHBIE TIOJIOKEHHUS CTPYKTYPHOU TEOPHH CTPOCHHUS MOJICKYJI.
Buasl cTpyKTypHOI H30MEpHUU.

EcrecTBeHHbIE KOOPAMHATHI.

[IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYIL.

IIpaBuna nepeHOCUMOCTH.

CumMeTpusi MOJICKY1. DJIEMEHTHI U OTIepalliil CHMMETPHH.
[IpocTpaHcTBEHHAs U30MEPUS U €€ BUJIBI.

[ToBopoTHas u30Mepusl.

Kondopmanuu monekyn. Kondopmarimonsie npeBpamieHus

0. U3omepus ckenera.

1. CrpyxTypHas uzomepusi.

12. IloHsATHE TEOMETPHUUECKOTO MOJICIIMPOBAHUS B XUMUH.

13. I'M kak yacTh HayKu HH(POPMATHKH.

14. OGnacTu uccienoBaHuii ¥ MpuMeHeHuit ['M B Xumumu.

15. 3D momenu MOJIEKYyII.

16. Mopenu npsiMoi Ha TUIOCKOCTH.

17. B3aumHOe pacmonoxeHue rpadu4eckux 3JeMEeHTOB Ha IIOCKOCTH.
18. Mopenu npsiMoi B MPOCTPAHCTBE.

19. B3aumHoe pacmonoxeHnue rpauIecKux 3JIEMEHTOB B TPOCTPAHCTBE.
20. OcHOBHBIC 3a]]a4¥ TEOMETPHYECKOI ONTHKH.

21. AddunHBIE TPeoOpa3zoBaHus HA TUIOCKOCTH.

22. Apdunnble mpeoOpa3oBaHus B MPOCTPAHCTBE.

23. Cnoxuble ah(huHHBIE TPEOOPA3OBAHMSL.

24. TlpoexkTHuBHbIE TPeoOpa3oBaHus.

25. MeTo1bl MOJIETMPOBAHUS TIOBEPXHOCTEH.

26. KapkacHble TOBEPXHOCTH.

27. Toueunsle moBepxHOCTH. MeTon Z-0ydepa.

28. KunematnyecKkue moBEPXHOCTH.

29. KapkacHbie MOJIeTH.

30. CromomHbe MOJETH.

31. OO6BEMHOE OTCEUCHHE OTPE3Ka.

32. Jlornyeckoe kKoHCTpynpoBanue 3d- 0OBEKTOB.

33. Vanenue HEBUAUMBIX JUHUMN.

34. YnaneHue HEBUAUMBIX TpaHei.

35. AnroputMmel 3akpammBanus. KHcts u TekeTypa.

36. Letinepsr.

37. 3akpammBaHue MOBEPXHOCTEH.

38. Meton I'ypo.

39. Metox ®onra.

40. Coznanue 3D moneneit monekyn B mporpamme Autodesk 3ds Max.
41. Cosznanue 3D mopaeneit mostekyn B mporpamme AutodeskMaya.
42. Coznanue 3D moneneit Mmonekyn B mporpammeAvogadro.

43. Cosznanne 3D mopaeneit monekyn B mporpamme ChemSketch 3DViewer.
44. Coznanue 3D moneneit monekyn B mporpamme ChemBio3DUItra.
45. Coszmanne 3D mopaeneit montekyit B mporpamme HyperChem

46. Coznanue 3D moneneit mosnekyn ummopToM u3 ChemDraw ux cTpykTypHBIX GopMy.
47. Coznanue 3D mopaeneit mostekyin B mporpamme Chem 3D

48. Coznanue 3D moneneit monekyin B mporpamme HyperChem

49. Busyanu3zaius MOJEKYISPHBIX CTPYKTYp B mporpamme Chem 3D.

RBPBOooo~NoORwNE
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50. Co3pmanue 3D mopeneii maTepuanos.

51. MoaenupoBaH#e MOBEPXHOCTEH pa3IMYHbIX MaTepUaIoB B mporpamme VRay
52. MopenupoBaHue TOBEPXHOCTEH MHOTOCIOWHBIX MaTepuajioB B mporpamme Material
Editor.

53. IIporpammoii Avogadro B KauecTBe pelakTopa U BU3yalnu3aTopa MOJICKYJI.
54. CoBpemeHHBIC rpadUUECKHE CUCTEMBI.

55. Snpo rpaduueckoit cucTeMsl

56. S3pIku pacmupeHus rpaduuecKuX CUCTEM

57. Anropurmudeckue GppakTaibl.

58. I'eomeTpuueckue GhpakTabl.

59. MeTo/1bI KOMITBIOTEPHOU aHUMAITUH.

60. I'paduueckue mpumutrsl AP Windows.

61. I'paduueckas 6mbamorexa OpenGL.

62. IIporpammupoBanue rpaduku DirectX.

63. PactpoBbie (hopmaTsl rpaduueckux ¢aitsios.

64. Bekropnsie popmaTsl rpaduueckux (haiios.

65. Meradaiinbl.

66. Knaccudukamus rpapuueckux CUCTEM.

67. Blender - maket 11t co3aanus TpEXMEPHOH rpadukH.

68. Cinema 4D - maker 1 CO3aHust TPEXMEPHOU IpaUKH.

69. ZBrush — nmporpamma mist 3D MoaenupoBaHusi.

70. FreeCAD — napamerpuueckas CAIIP oOmiero Ha3Ha4YeHHS.

71. TIporpamma Autodesk 123D ajist TpeXMEPHOTO MOJICITHPOBAHHUS.

72. AutoCAD

K 3a4UCTy AOMYCKAKOTCA CTYACHTBI, BBIIIOJIHUBIINUEC BCC (I)OpMBI TCKYLICTO KOHTPOJIA. HpI/I
caa4de 3a4€Ta, CTYACHT IMOJIy4acT TPH BOIIpOCa U3 NMEPCUHA, IPUBCACHHOI'O BBIIIC.
BpeM}I NMOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 muH.

4. MeToanueckne Marepuajbl Ul ONpeJesieHUs] MPoUeAypP OLEHWBAHUSI 3HAHMIM,
YMEHHI U HABBIKOB, XapaKTePHU3YIOLIHUX ITANbI GOPMHUPOBAHUA KOMIIETECHIUM.

ITpomerxyTouHas aTTecTanys 1o AUCLUILIMHE TPOBOJUTCS B COOTBETCTBUU C TPEOOBAHHU-
amu CTO CIIOI'TU(TVY) 016-2015 KC YK/IB. Ilopsaok opranuzanuu 1 NpoBeACHUs 3a4€TOB U
HK3aMEHOB.

[IIxama oreHMBaHMS Ha 3a4eTe NBYXOaTbHAS («3aUeTy», «HE3aUeT»).
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https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%91%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%91%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%91%D1%85%D0%BC%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%90%D0%9F%D0%A0

