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MPEONCNOBKME
Joporue crapiekiaaccHuKu!

B 3ToM rony BLl Npodo/KUTE U3ydeHHe Kypea «[padmka 0 mpoekTupoBanney.
Martepnan yyeOHHKa NOCTPOEH Ha pasjenax, yxe sHakombix BaM c 10 xnacca. Ho
Tenepb Bbl OCBOMTE COBPEMEHHBIE MPOrpaMMBbl U METOABI IPOEKTHOH AEATENHHO-
CTH, CBA3AHNbIE ¢ UM(POBLIMH KOMNBIOTEPHBIMY TEXHOJIOTHAMH. Bul no3HakoMu-
Tech C AporpaMMibIM 06€CnedeHNEM, NO3BOAAIOLLHM CO3AaBaTh IN0CKOCTHBIE (2D)
yepTexu u TpexMmepHile (3D) Moaenu, BuIOAHATL Npeobpa3oBanue GopMbl ¥ N1o-
BEPXHOCTH, AaBTOMAaTHYECKYIO reHepanuio yepTexelt no 3D-monenu, H3yunTte crno-
c00OBbl ABTOMATHU33LKH NOCTPOEHHS Pa3BEPTOK reoMeTpHueckux Ten, 3D-cbopok,
AHUMalUWU ¥ BH3YaJM3alHH C HCNOJIb3OBAHHUEM CIIEIMANLHUBIX KOMIILIOTEPHBIX
OporpaMMm.

TeopeTuuecknit Mmarepuan yueOHUKA NORKpenneH OONLIIHM KOJHYECTBOM
LIBETHBIX HIUTIOCTPALN, NPUMEPOB M MPAKTHYESCKHX 3aAaHUHA, BBIMONHAEMBIX Ha
nepcoHansHom komnslotepe (I1K). JlononRUTL ¥ 3aKpenuTh 3HAHUA 10 KaxAoh
TEME BaM MOMOTYT KOHTPOJIblibi¢ BOTIPOCH], NOMCKOBO-HCCASN0BATENbCKAS paboTa,
CAMOCTOATERLHAA paboTa pa3ioro ypoBHS CIOXKHOCTH, MAaTEPHANB! 3IEKTPOHHOFO
NPUIIGKEHNS K y3eOHHKY. B 31€XTpOoH1IOM NPUIOKEHHH BLl HaHAETe UHTEPAKTHB-
HBI¥ TpeHaXep, BUAEOYPOKH, 3ananusg a5 pabotel Ha IIK u nozHaBaTensHyo Hu-
tdopmauuio. MatepHansl pacnpeneseHsl 10 IHABAM B COOTBETCTBHH € COJAEPXKAHU-
eM yuebluKa.

Hrorom H3yuyeHHMA RUCUUTIIHHLI CTAHET BLINOAHEHHE TBOPYECKOTC MPOEKTA HA
I1IK B o6nacTi TexHMKH/nHu3aiinra/apxuTekTypst. B npotiecce paborsl Brl Beibepe-
Te¢ MHTEPECHYIO ANA Bac TeMy, paclIMpHTE 3HAaHW4 B H3ydaemoil obnacTu, npHob-
peTeTe YMEHHS pelliaTh NNOCTaBA¢HIitbIe 3aa4H, BU3YaJIHM3UPOBATh U NIPE3CHTOBATD
Pe3yAbTATHI MPOEKTHOH padOTH!, BHIMOJHEHRON ¢ MOMOLILIO COBPEMEHHOIO NMpOr-
paMmyoro obecneyeHus.

KazaxcTtan yBepenHo BCTYNHA B Bex poboTH3alHM, LUHPPOBH3ALMM, HCKYC-
CTBEHHOTO MHTEJIEKTa ¢ MacilTabHBIMM IUIaHAMM, KOTopble OyAeTe BHIOIHATH
BB — crielHanucTel 6ynyuero. KiioyeBsIMu KOMIIETEHLIM AMH CErOHA CTANIM Kpea-
THBHOCTE, KPHTHUECKOE MBILILIEHUE, yMeHle paboTaTs B KOMaH e, pElliaTh HECTaH-
JapTHbIe 3ajaun ¢ npumeHenuem IIK, Bectu mpoexkThylo paboty. IloaTomy 3Ha-
HHA, HABBIKH M KOMNETEHLMH, NOJTYYEHHBIE B NPOLECCE H3YUYeHHs AMCLMIUINHLI
«I'pa¢uka W NpoekTHpPOBaHHEN, NO3BONAT BaM ObITh BOCTPEOOBAHHBIMHU H KOHKY-
penTocnocobHLIMA B Oynyued npodeccuonanbHOM eATENBHOCTH.

JKenaem BaM ycnexos!

Asnopet



BBEAEHWE

Ha coBpeMeHHOM 3Tane pa3BUTHA TEXHHUKH U TEXHOJOTHH, TOBCEMECTHOH nud-
POBH3ALNK NOJAroTOBKA M Nepefaya rpapudeckoil HGopMaunH HEBO3MOXKHa De3
nepcoHanbioro xomnsiotepa (I1IK) u cooTBeTCTBYIOWMEro NporpaMMHOro obecne-
yenns. C NoABAEHHEM MOIINBIX KOMIBIOTEPOB WHPOKOE PacPOCTPAaHEHNE T1OTY-
YHAO KOMIBIOTEPHOE Moaennpoeanye. Ha ceroanamnuii AeHb 3T0 0AMH 13 3dPek-
THBHEHIIHX METOJOB H3YUEHHS CROXKHBIX CHCTEM.

I'padueckoe MogeTHpOBaHHE — PTO 3aMELICKHE peajbHOro o0BEKTa HarJILxk-
HbIM rpaduueckum obpasom. I'padmueckHe MORENH BH3IYANH3UPYIOT OOBEKTHI,
CNOXHBIE AN ONNCAHMA M MX NOHHMaHUA yenosekoM. KoMmmsioTepHoe monenu-
poBaHue B 3TOM NnaHe oblanaer psIoM HEOCHOpPHMBIX NpenmywecTs. Ecan rpa-
(uueckas Mojeab MOXKET AaTh ONUCaHMe 0OBEKTAa AHINL C HEKOTOPOH CTENeHbIO
npnbIHXKEHNS K IEHCTBNTEABHOCTH, TO KOMITBIOTEPHASA MOAEND RaeT boee monkoe
npencTaBiIeHHe O peanbHoM 00bekTe. KomnbloTepHOE MOAEAMPOBAHHE IO3BOJIA-
eT nonyyars 6oJee TOYHbIE M 3ANOMUHAIOUINECS HAFAAAHbDIE HILTIOCTPALIMK ABNE-
HUH ¥ 00BbEKTOB. TakuM cnOcOoOOM BOCNPOH3IBOAATCS TOHKHE JETARH, KOTOPBIE MO-
TYT YCKONb3aTh NpH HaONIONEHHM PealibHBIX 3KCNEPHMEHTOB, MOAENHNPYIOTCA CH-
TyaLHH, HEAOCTYNHbIE B peansHbLIX yonoBusx. Kpome Toro, koMnsloTepHoe Moae-
JIHPOBAHHE €T BO3MOXROCTb HE TOJbKO NPOHAGIIOAATh, HO H CPOTHO3KHPOBATH
pE3YILTAT SKCNIEPHMEHTA B ONPEAEAEHHBIX YCAOBHAX, OHO ABAAETCS IKONOTHYECKH
YHCTBIM U NO3BOIAET COBEPIIATH MHOTOKPATHLIE HCIBITAHHA MOAEAH, Kax Ablif pa3s
BO3BpaIllast €€ B HCXOAHOE cocTofHMe. [IpH 3TOM MOKHO NMOnyuaTs pa3Hble Xapak-
TEPUCTHKH 0OBEKTA B YHCAOBOM MJIH rpaiiuecKoM BHIE.

CosepiieHCcTBOBaHHE BLIUMCIMTERLHONW TEXHMKH H LIHPOKOE paclpocTpa-
HEHHE MEepPCOHANBHBIX KOMOBIOTEPOB OTKPBUIH NEPel MOJETHPOBAHMEM OIPOM-
Hble NEPCNEKTUBLI A UCCASAOBAHHUA MPOUECCOB U SABJIEHUH OKPYXKaIOIETO MH-
pa. U3yueHue 3To# ofnacTn npuknanHoil ResTenbHOCTH ABAAECTCH aKTYadLHLIM H
BOCTpeGOBaliHBIM, I03TOMY AHCIMNHHLI, HANpaBJIeHHbIE Ha opMHpoBalike Tpa-
(puueckoif KyAbTYPbl M OPraHU3ANMNIO MPOSKTHOH (TBOpUECKOIT) AEATENBHOCTH Yua-
LU XCA C NPHBNSYEHHEM KOMITBIOTEPHOr0 MOAENHPOBA M, BBOAATCS Ha BCEX YPOB-
RAx obpazoBaHKs.

Ilensio kypca «['paduka M NPOEKTHPOBAHHE» H, COOTBETCTBEHHO, NaHHOIO
yuebHuKa, ABJAETCH 3HAKOMCTBO N YCBOEHHE YHAIlMMHCS OCHOB TEOpuH H300pa-
KEHWH, 3HAMI 33aKOHOMEPHOCTE! METOAA NPOEUHPOBAHHA U IPpadHHEECKOro MO-
JAEIMPOBAHHA, COACHCTBUE PAa3BHTHIO NPOEKTHOH AEATENLHOCTH, (FOPMHPOBAHMIO
rpaduyeckoil KyRbTYPH U HABBLIKOB paboThl ¢ NMOMOMIBIO COBPEMEHHBIX CPEACTR
KOMNbIOTEpHOIi rpaduki. [Ing ycroenns matepuana yyeOHuKa TpedyloTCa 3HAHUA
B 061acTH anrebpel, reoMeTpuH, rpaduks, idpopmaTukn, HaBslkH padboTh Ha [1K.



Yyebliuk coaepkuT 7 pa3fenos, H3YYHB KOTOPhIE BLl CMOXETE CAENATh NepBble
IIaTH B KOMIIbIOTEPHOH rpadHKe # MPOEKTHPOBAHKH.

Pasmen 1 mocssiies ocHOBaM peNakTOPOB NPOrpaMM PacTpOBOH, BEKTOPHOM
rpadMKH M HX NIPUMEHEHHIO 1) co3gaHus 2D-06beKToB.

Pasgen 2 npeniasHadeH A8 H3y4YeHHS BHAOBR BUiyanusauuu 3D-Moneneit u
cnoco60B X MOCTPOEHHUS € NOMOIbIO IPAGHYSCKUX IPOTPAMM.

B pazzene 3 roopHTCA 0 BRIONHERHH yepTexel 2D - u 3D-06bpexToB ¢ v3mMeHe-
HUEM BU A, COCTABA, MacliTaba H3oOpaxeHnii.

Pasnaesn 4 ocBeutaet cnocoObl BolYEPUHBAHUA PA3BEPTOK IPOCTbIX TeOMETPHYE-
CKHX TENl ¥ KPHBLIX IIOBEPXHOCTEH CpeNCTBAMN KOMALIOTEPHOIH rpaduka.

Pazaen 5 nocesamer mpeodpazopanuio gopmil 3D-Monenu BbIOaBAMBAHUEM,
YAAJIEHHEM U NIepeMeIeHHEM JacTeil.

Pasgen 6 cTaBHT nenbio H3yYEHHE TEXHHYECKOH, apXUTEKTYPHO-CTPOHTENLHOM
u undopmanuorHo#i rpadukn. B nem onucansl cnocoOs! Beinonserus 3D-moznenei
cOOPOYHBIX EAMHHL, CTPOUTENLHHIX YepTexeil B rpadHueckoM perakTope, BU3ya-
nY3alKU HHQOPMALKH H Ppe3yNBTaTOB HCCNEIOBAHMH CpeAcTBaMH HHGOrpadHKH.

Pasnen 7 oceemiaeT METOAB U 3TANbl IPOEKTHPOBAHNA B pasAU4HbIX 0bnacTax
BeATENbHOCTH, CPEACTBA H CIOCOOb! A BU3YaTH381H U IPOEKTHLIX NPEXIOKEH M.

Ans 3akpennesua marepkana B yueOHHKE MPHBEIEHBI KOHTPOJbHLIE BORPO-
cbl, npakTHyeckue saganus Ha I1K. ITonckoBo-uccaegoBaTensckas pabora, Bapua-
THBHOCTb CAMOCTOATENLHOMH paboTL M rpafiauia no YPoBHAM CHOXKHOCTH CIIOCO0-
CTBYIOT Pa3BHTHIO aHATHTHYECKHX CTIOCOOHOCTEH, KPEaTHBHOCTH M KPHTHYECKO-
ro MuilneHHs. bonbiloe KONUYecTRO UBETHHIX MIITIOCTPAIIHH NOMOXKET JIYULUE yC-
BOMThH MaTepHal.

IlpuknanHoii xapakTep yuebHuka coneicTByeT HOpMUPOBAHHIO KOMIETEHLKHH
U NPaKTUYECKHX HABHIKOB 110 BLIMOIHEHHIO HHIWBHIYANLHOTO HIH I'PyNIOBOIO
TBOpueckoro npoekTa Ha IK ¢ nomomsio rpaduueckoif nporpaMmbl, NOAroTOBKE
COOTBETCTBYIOHIEIH AOKYMEHTALHH U 331HUTE NPOEKTA.


























































































































































































5.2 OcHogHbie 3manbi cozdanun 3D-modenu

Benovnume:

* KAKUMU PAIMEPAMU ONPEQETIIOMEE KOHYC, YUAUNOD, cepa;
* KaKkas opMa OGPASVIOMUX U HUNPABTTIOUWUX Y KOHYCA U YUIUNOPE,
* C ROMOU IO KAKUX UNCIMPYMEHIMOB 8bINOIUAIOM 2e0MEMPUIO i pedaKkmuposa-

Hue 2D-0b6vexmos,

* KaKue suosbl Mpexmepuozo ,-1-:0()e;mpoemms BUAM U3BECHIEH.

Omanat cozdanua 3D-modeau na npunepe 3ds Max.,

IlpeacTaBuM npouecc co3fanusa TPEXMEpHOH Moje-
nn B obwem suge. [lpu pabore B nporpamme 3ds Max
€O31ai0TCA GJIOKH, COCTOSINE H3 OAPEIENEHHOIO Ha-
fopa TpexMepHbIX (ONHCLIBAEMBIX TPEMs KOOPAWHATA-
M#) reOMETPHYECKHX 00beKTOB. YIPOIIEHHO 3TH KOOp-
JMHATHI MOXHO Ha3BaTL ANHHOMH, LIKPHHON W BLICOTOI.
Jli060ii 6ok dopMHpPyETCA MO CTAHTAPTHOMY aNropUT-
MY, B KOTOPOM MOKHO BBIAEIKTL YETHIPE OCHOBHBIX 3Ta-
na (pucyHoK 5.7).

Omun 1. Modeiuposanue (cosdanue 2eomempuu)

K npocmsiyt stemodar MOIENHPOBANUA NIPU cO3AA-
HHH FEOMETPHH OTHOCATCH Je(OpPMaling ¥ coeqynelHe
061LEKTOB, a K CA0MCHbIA — CTLIaHHOBOE U NOJIUTOHANL-
HOE MOJIEINPOBaHHE, @ TRKXKE CHMYRAUMH (pUCYHOK 5.8).

Oranbl coananuns
3D-rpadhuka

¥

Mogenunposatue
(cosnanue reoMeTpuu)

2 _ Hasnauenne
MaTEpPUAanos

¥

YcTaHoBka xamep
M UCTOMHUKOS CBeTa

_ Bwayanuzauun
{cosganve anuMauun)
Pucynox 5.7
Cxema 2Tanos CO3AaHHU A
3D-monenu

B npoctoM MeToge BslbMpaeTcs NpUMUTHB (HanpuMmep, Kyd Hnu map) u achopMupy-

ETCA ¢ MOMOLILIO CIIEIMARLHBIX MOANGUKATOPOB {(HanpUMep, B 00BEKTE BbIpe3aeTcs
OTBEpCTHE onpeAeneHHOH GopMHl). [IpuMeHsa ClIOXKHBIE METOAB MOZENHPOBAHN,
HaM NPHAETCA CAMMUM COo3AaBaTh GopMy UITH NIpHAaBaTh 00beM OyAyLIeMYy OOBEKTY.

Mogennpoearue
CoegvHenue
obuextos CnnanHoeoe
| Oedopmaums v MNonuroHansHoe
obbexToB
an + BBSBB
Edit Poly
ProBootean £FD Cumynauum
NURBS *
PEMETPHYECKH £dit Mesh
ShapaMerge namu.udm';mpue Cioth

Pucynok 5.8 Cxema METO0B MOZENHPOBAHUA
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Sman 2. Hasnavenue vamepuaios

PeansiiocTs nonydaemMod MOAENHM B 3HAUYUTENHHOH CTENEHH 3aBHCHT OT HC-
MONB3YEMBIX MAaTEpHANOB U MPHMEHEHHBIX B HUX TEKCTYPHBIX JIEMEHTOB — H30-
OpaxkeHnit, IMUTHPYROINX (AKTYpPY Aepesa, KAMHA, BOJXHOH MOBEPXHOCTH U T. II.
ITapaMeTpst penakTopa MaTEpHanoB HMEIOT WIHPOKUE BOIMOKHOCTH IO HAaCTPOK-
Ke BU3yaJbHOIO H300pakehnsa 00beKTa AN NpUIanKs eMy (POTOpeaTHCTHYHOCTH.

Sman 3. Yemanosra kaatep u ucmouniixog ceema

Hacrpoiika pusnyeckoil KaMepsl U YCTAaHOBKA HCTOYHKUKOB CBETA — CYTh TPETh-
ero yTana. SIpKkOCTb K TOH OCHOBHOTO U BCTIOMOTaTERLHOI'C OCBELIEHKA, FIYOHKA 1
peiKocTL TeHeH, Butbop U nacTpoiika HDRI-kapTet ¥ MHOrHe apyrue napamerTpsl
3ajaloTCA ANA HAacTpoOiikH BH3yanuszauun. ChbeMouHbIE KaMephl YIPABIAIOT IKC-
fIO3UiIHeil, MEpCIeKTHBOM, YIIoM 3peHua U nosopota. Kpome roro, BHICOTA TOY-
KH paclonoKeHUs HaDRIOAaTeNs PeryIupyeT Tak Ha3biBAEMbIH «3ddekT nmpucyT-
CTBHA» — BU C BLICOTb! «NMTHUYLErO MONETA» HIIM YENOBEYECKOTO PocTa.

Sman 4. Busyarusayus

PuHaNBHBIH 3Tan, 3aKRQYAICLUIMECA B HACTPOIKE KauecTBa ToRy4aeMOH MoJe-
JHM, pa3Mepa ¥ THIIA TEHEPHPYEMBIX KaJpPOB, a TAKXKe B f00ABIEHHH CRELNANLHBIX
3¢ hexToB (CHAHME, OTPAKEHHE H DAHKHM B IMH33X KaMep, OTOHb, PA3MBITHE pE3KO-
CTH, TyMal, odsemMHBIH cBeT U T. A.). [Ipolecc nonyyenua Kaxz0ro Kaapa Hamps-
MYIO 3aBHCHUT OT CIOXXHOCTH 00BEKTA, HCIONB3IYEMbBIX MaTEpHANOB, TEXHUUECKHX
XapaKTEPUCTHK KOMIIbIOTEPA, Ha KOTOPOM BHINOAHAETCA MOAenposaHue. Jlaa nw-
foro npoexTa €CTh HacTPOIiKKH «UepHOBOI» BU3yanusanuu (OblcTpoil, HO HEAOCTa-
TOYHO KauecTBeHHOIT), Takke CyLIeCTBYET «4HCTOBAM» BH3yaNK3alud, KOrJa KaJe-
CTBC KapTHHKH OyReT HaMJy4ilIMM, HO 3Ta IPOLENYpa 3aHNMAeT MHOTO BPEMEHH.

Yro6bl HTOroBas KapTHHKA MORYUKAACH PEATHCTHYRON, Kajo NpopaboTaTh BCe
stansl JD-MoaennpoBaH#s: co30aTh ACTANKIHPOBAHHYIO MOAENDb, HAZHAUHTL AN
Hee peanucTHUNBIN MaTepHal, IOCTaBHTL CBET U NoZ0Oparh pakypc, 3ajaTh Npa-
BHJILHBIE HACTPOIKH.

Ocobennocts 3D-mporpaMMbl 3aKROYAETCA B TOM, 4TO KaXXIBlH 3Tan renured
Ha HECKOJIbKO MoA3TanoB. K npumMepy, nepBulii 3Tan — co3AaHHe FEOMETPHH — CO-
CTOMT H3 CAEAYIOUINX ACHCTBHI:

* NPEACTABJICRUE FEOMETPHUYECKHX CBOMCTB Mozen# (PHrypsl), TO €CThL onpeje-
JAHTBCA, B KAKOM BHJE €€ HY)KHO NPEACTaBUTL: B TBEPNOTEILHOM, NOBEPXHOCTHOM
MY NoNUroHanbHoM. TpedyeTcs onpeaennTh, U3 KaKHX (PUFYP COCTONT MOAEID, H3
KakMX oOpa3ylounX 1 HanpaBASIOMMX CAaraeTcsa Kaxaas npocras Gurypa;

* BRIOpaTL HayanmbHbIH OOBEKT HAM NPOCTPAHCTRG paboTLI (HAYAJIO KOOPAHHAT,
IROCKOCTh ITPOEKLKH, KOOPAHHATHbIE ocH U T. A.). K npuMepy, HayaisbHoe mpo-
CTpPaHCTBO AN BeinosHelua 3D-monenn B 3ds Max nokazaHo na pucyHke 5.9, rae
BeIOpaH pexum Koopdunamuas cemya.
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PA3JIEN 3 NPEOBPA3OBAHUME U3OBEPAXEHNA
Mnasa 8 NpeoSpazoBaHue BMga N cocTaBa M3obGpaxkeHNH

Boi nayunmecs:
* gotnoaname 2D- u 3D-o06wexkmeor 8 2padhuieckost pedakmope ¢ ussMenenues au-
aa it cocmasa u30hHpaXcesii Uy ¢ usstenenues macuimaba usobpaxcenus.

Kmwouesuvie crosa

Buo Kepinic View
fIpecbpaszosanue Typaendipy Transformation
Cocmag usobpaxcenui Kecxinoep xypasior Image composition
Pacnonooicenue 81dos Kopinicmepdin opraracynt Layout of views
Benomuume:

* GUOB! U UX PACHONONCEHUE A HEPMENCE COLRACHO CIANIUPMY;
* ymo naroe npeodpaszoaaiiue;
* rxax yeeuuuums 2D-06vexm.

B nporpamme KOMIIAC-3D n3o6paxenHa NpoeKTHpPYeMoro o6beKTa MOXHO
npeodpa3oBaTh Ha UEPTEXKE ABYMA criocobamu:

1) nocTpoeHHeM ¢ NOMOUIBIO NPHMHTHBOB {OTPE3OK, AYra, OKPYK HOCTb, BCHO-
MOraTenbHas FHHKA ¥ 1p.);

2) npumeHerHeM Py HKIHOHAAA aBTOMaTHueCcKoH renepanuu 3D-moaenn B 2D-
0OBEKTH, YTO RKAeT BO3MOXKHOCTH MPEACTABMTL YepTeX MOIEIR BO BCeX BHJAX,
YCTAaHOBJIEHHBIX CTAHAZPTOM.

PaccmoTtpum noxpoOHee BTopoit cnocob. Jlns sToro Ha HHCTPYMEHTanb-
Hoif manenn Obosnavenus TpebyeTcs BLIZBATL KOMaHAY Buodsi, BLIOpaB ONLHIO
Cmanodapmiute sudsr. Tlocne Bribopa 3D-MonenH akTHBH3MpYeTCs OKHO BbIOOpa
CXEMBI BHIOB (pHCYHOK &8.1), Ha KOTOPOM MOXHO BbIOpaTh HEOOXOAMMBIE BHIL U
OTKJIIOUNTh AunIHue HaxatneMm JIK mMbnnu. TaM ke MOXHO yKa3aTh paccTOSHHE
MEXY pacnoIokKEHUEM BHIOB Ha YEPTEXKE 110 BEPTHKAJIN W TOPH3OHTANH.

B Huaneru ceolicné MOXKHO BhOpPaTh OPHEHTALMIO TNAABHOTO BHOAa (pHCYHOK
8.2 a), y3MEeHHUTL MacliTalG OTPHCOBKH BHOB (pHcYRHOK 8.2 6), Ha Bknaake Junuu
BKJHOYHTh WAH OTKAKYUTE pexuM fHoxassieams nesudusie Tnun (pucyHok 8.2 g).
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PA3AEN 4 ®OPMOOBPA3OBAHUE N KOHCTPYMUPOBAHUE
Masa 9 PazsepTka noBepXHOCTEN

But Haynumecs:

* BhIUCPYUBAME PAIBCPMKU HPOCIBIX 2e0MEMPUHECKUX Meil U KPUBHIX ROBEPX-

nocmet CpedcmaaMt KOMRIOMEPHON 2paguxry.

Knwoueasre cr06a

Pazeepmra Kazba Scan

Ceut byay Folding
Jlucmosae meno Tabagmuig Oene Sheet body
Tpans HKay Face
Pebpo Koip Edge
Benomuume:

* ymo maKoe pazsepmia;

* KAK 8bINOANACIMCA PA3BEPIMKA !?h‘pﬂ.-'lfh‘()b!, HpUIMbt, !{HJTHHde'JECK'HX U KoKtye-
CKUX !IOHEPIHOC?H(:‘L?.’

* g YoM ocobiennocnts 8biNOINEHUR paseepmxu Ctpepbt.’

* HEM OMAUYAIOMCA MOUNBIE, npuﬁ.-?u.ycemtme U YCAOEHbIE Ppa3gepmKy.

INocTpoenue pa3BepTok MMeeT GoblIoe SHAYEHHE OIS POU3BOACTB, NPORYK-
1A KOTOPLIX H3TOTOBJIAETCA H3 TKCTOBOrO MaTepHasa: aBHa- 4 aBTOMOOHRECTpoO-
eHue, CYAOCTPOEHME, JIETKas NPOMBIUICHHOCTD H Ap.

IIprmeHenne cCOBpEMEHHBIX KOMABIOTEPHBIX MPOTPaAMM BBINIONHEHHS pA3BEP-
TOK M packpos MaTepHana obieryaeT NpoOeKTHPOBIMKAM pellleHHe TEXHUKO-3KO-
HOMMUECKHX 3a/a4, TaK KakK OT TOYHOCTH MMOCTPOEHHS Pa3BEPTKH 3aBHCAT Kadue-
CTBO M3ACIIHSA U €TO CTOUMOCTD.

B KOMITAC-3D pa3BepTkH MOXHO BOCTPOHThb TpeMa cnocobamu:

1) c moMoubIO reoMETPHYECKHX ROCTpoennii B 2D-pexume («pyunoii cnocod»
rpadHYecKuMH NPUMHTHBAMHUY,

2) ncnonwzys Menedxcep bubanomex «Qbopydosanue: Pazsepmkin, B KOTOPOM
pPa3sBEPTKH HEKOTOPBIX TEN BPALLlEHUA CTPOATCS aBTOMAaTHUECKH;

3) npumMensag naHenb KHCTPYMEHTOB Jlucmosoe meio, rae no 3D-mopeny pas-
BEpTKa JIMCTOBBIX AETaJIEl TAKXKe FEeHEPHPYETCS ABTOMATHYECKH.

PaccMoTprM NOCTPOEHHE Pa3BEPTOK BTOPBIM H TPETHHM criocobaMH Kak Hanbo-
Jlee NepCcleKTHBHBIMIL.

HHocmpaoenue pazsepnixu cghepnt ¢ nosowyvio Menedxcepa Gubauomex «Obopy-
dosanue: Puzgepmxu»
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Kﬂﬂﬂl‘pﬂ.’l LHbIE 8ONPOACHI

?

1. MNepeurcnure rpadpuyeckne NPorpammMbl, B KOTOPLIX MOXHO BbIMOTHUTL
APXUTEKTYPHO-CTPOUTENLHLIE YEPTEXN.

2. Onuwnte 6ubnuotext KOMMAC-3D, wucnonb3yemble ANA  BLINCAHEHUSA

CTPOUTENbHBIX HepTeXen.

. O6BACHUTE NOPANOK HAHECEHUSI CETKN KOOPAKHALMOHHBIX OCeH HA YepTexe.

4. ConocrasbTe WHCTpyMeHTbl KOMIPIAC-3D ans nocTpoeHusi KONOHH, CTeH,
OKOH, ASEepen, NeCTHUL, 3NeMEHTOB nHTepsLepa.

5. PacckaxuTe, Kak BbINONHAGTCA JKCNNWKALMS MNOMELWEHUA B CUCTEME
KOMMAC-3D.

w

Masa 14 KHdorpacuka (cxembl, rpatdbukmn, AMarpammbi)

Bot y3naeme:
*» 0buyue caedenusn ob unozpuhuxe.

Bot naynumecs:
* GUIPAIUIUPOGANTH UIPOPMAYUIO U PEIYTLMAM UCCACOORAINA CPEOCMBAMH UM-

Gocpachuxu paghuku, duazparmst, cxemMbi).

Kouessie cnoea

Unipoepagpura Huozpapuxa Infographics
Hecnedosarnusn 3epmmeyaep Research
Huazpayma Huazparma Chart
Cxema Cyaba Circuitry
Cxemy Cremy Sketch
Cmoabuamasn duazpamma Bazanowix ouazpasaa Bar graph

Benosmnume:

* Ymao maKoe duazpa.u.-tm;

s BUOBI duazpamAl i 14X npustenentie 0ig omobpaxcenus wigopaayui.

14.1 Ungpozpaghuka e paznuunbix chepax desmesibHOCMU

CornacHo McCIE€AOBaBHAM, BH3yalbHYIO MH(OpMAILMIO YENOBEK YCBaHBaeT
aydille, NO3TOMY ee 3PeKTHBIEE NPeCTaBNATh B rpaduueckoM Biae. Jlag 3Toro

KHCTIORB3YI0T HHdorpaduKy.

Undorpapnka — 370 cnocod NpeAcTaBRCHUS PAa3JMYHBIX NAaHHBIX, 3HAHUH,

PACHETOB B HATIAAHOM lbopmare C NOMOLIIbI BH3YAaNbHBIX HHCTPYMEHTOB (CXEM,
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3) no Koauvecmay yuacCIHUKO8 npoexma:

* HHIWBHUAYaNbHBIH;

* IPyHNOBOI;

4) no npodorNCUMERLHOCIHY BLINOIHENUR NPOEKMA!

* MHHH-TIPOEKT;

* KPaTKOCPOUHBIH;

* ROATOCPOYHBIH U T. 1.

PaccMOTpPHUM HEKOTOPLIE U3 THIIOB NIPOEKTOB.

Hccredosameabekue npoexmal UCTIONLIYIOTCA JUIS NOAYYEHUS HAYYHOrO 3Ha-
HHA, 00NaAI0METo NPH3HaKAMH HOBU3HB H TEOPETHYECKOI U (MNK) NpaKTHUYecKOH
3HAYHMOCTH.

Lensio meopueckux npoexmos ABAALTCA NONYYEHHE TBOPUECKOTO NMPOAYKTA —
raseThl, COUMHEHN, aJbMaHaxa, BLASOPOIHKE, Mpa3AHKKa # n1p. JlaHubIe IpOeKTH
TpebyI1oT NpoayMaHHOCTH GOPMbI U CTPYKTYPbl KOHEYHOrO PE3YALTATA; CLEHAPHA
Npa3AHHKA, NJIaHa COUHIIEHHA WM CTAThbU, RAU3aiiHa U pyOpUK raseTs ¥ Jp.

Tlpuraaonsie (npakmuxo-opuermuposaititole) TPOEKTL UCIIONB3YIOT ANA TONY-
YeHHs pe3yJIbTaTa, OPHEHTHPOBAHHOTO Ha COLMANILHBIE HHTEPECH CAMHX YYacTHH-
xoB. Hanpumep, Ha oclioBe NccaeaoBaHMil B pa3IyHBIX 00NACTAX (3KOIOFHH, reo-
rpauH, NCTOPHH U AP.) MOTYT OBITE pa3paboTaHbl CNEeay10WHe AOKYMERTBE APO-
rpaMma AeHCTBHH, HapaBJIEHHAN HA IPEOJONESHHUE BRIABIEHHbIX IPOBIEM; IPOEKT
3aKOHA; CAPABOYHBIH MaTepHa; METONHYECKHE PEKOMEHAANNH; CAOBaps TEPMH-
HOB; NPOEKT BUPTYAJbHOTO MY3EA, 3MMHEr0 caja U T. A.

Mononpoexmp pazpabaTbiBalOTCA B paMKaxX OAHOrO IIpeaMeTa ¢ BHOOpOM, KaK
[paBuso, Hanboaee CHOXKHBIX Pa3iesoB N TEM, XOTA HE HCKITIOUYAETCS UCIIONb30BA-
Hue HHPOPMALKHI U3 ApYrux obnacTeit 3HaHKA W AeATeabHocTH. [IpuMepamy Ta-
KHX NPOEKTOB MOFYT OBITh JINTEPATY PHO-TBOPUECKKE, ECTECTBEHHO-HAY YHBIE, IKO-
NOTHYECKHE, THHIBHCTHUECKUE, KYRBTYPOBEAUECKHUE, reorpaduieckie, HCTopuie-
CKHe, My3blKalbHBIE H APYTHE APOEKTHI.

Mesicnpedsemitnte npoexmbl BBINONHAIOTCA BO BHEYPOYHOE BpeMA H INOX
PYKOBOICTBOM HECKOJBKMX CIELHANHCTOB B pazIMYABIX O0NacTaX 3HAuuA.
MexnpenMeTHble TPOEKTH MOTYT ObIThL Kak HeDONBIINMHK, 3aTParHBaICIINMK 1Ba-
TpH NpeAMeTa, TAK U HaNpaBASHHBIMU HA PEIICHHME AOCTATOYHO CJOXKHBIX MpPO-
GseM, TpeByOLUNX COzepKATERBHON HHTErpalii MHOTHX o0NacTeit 3SHaHKA.

Munu-npoexmot yKIaabBaOTCS B OAKH YPOK HJIH ABAAIOTCS PPArMEHTOM YpOKa.

Kpamxocpounuie npoexme! pa3padaTHIBAIOTCA Ha HECKONBKHX ypokax. [lpu
3TOM YPOKH HCHONB3YIOTCA AN KOOPAHMHAUMH NPOEKTHHIX I'PYNI, B TO BpeMs Kak
ocuoBHas paboTa no cbopy HHpOPMaLNH, H3TOTOBIECHH IO NPOEKTHOTO NPORAYKTE H
NOArCTOBKE NPE3ERTALMH OCYIECTBINETCA BO BREKIACCHOH NSATEABHOCTH.
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Ta) SBNAETCA COBOKYITHOCTb pa3paboTaHHBIX U 00OCHOBAHHBIX HAEH C MOMOLLBIO
MOOCAUPOBANLUSL B KOHCMPYUPOBUIUA,

Ipu npoekTHPOBAaHWM HCTIONL3YIOTCS paminubblie MeToabi. [lozHakomuMca c
HEKOTOPHIMH H3 HUX.

1) Memoo noucka udeii (¢MO3rOBOMH ITYPM», «MQ3TOBAs aTakay) ABIALCTCHA OA-
HHM U3 PaCIpOCTPAHEHHBIX M 32KJIIOYAETCA B FEHEPALHH MHOXECTBA MAEH B CXa-
THIC CPOKH. ITanaMH «MO3roBOH aTaKu» ABIAIOTCA:

* CIIOHTaHHOE H3JIOKEHHE KAXKIbIM YYACTHHKOM CBOUX MAEH B GLICTPOM TeMIle
0e3 KPUTHKH W APEABAPUTENIBHOIO 0OCYXKASHUA;

* 3aIHCH «BbIAAHHBIX» WIEH;

* NooYEPEAHOE ODCYKIEHHE U OLEHKa KaXKX0H HACH;

« oTb0p 1-2 npaei, KoTOpbie CTAHOBATCS OCHOBOI NTPOEKTA.

2) Hugepcusa uau npoexmuposanite «ont RPOMUEHO20» — 3aKITIOYAETCA B TOM,
4YTO NPH PacCCMOTPEHHM cocoO0B pelleHHa NpodiaeMbl OCYECTBAAETCS TaKasa UX
NEPECTAHOBKA, KOTOpaA MO3BONAET NOJIYYHTh NPUHLMINATILHO HOBBIE, TOPOH Na-
pafoKcalbHbie pelieHHs.

3) Hasodswyaa sadava-anaao2 — METOR, OCHOBAHHBIH HA 3aUMCTBOBAHUYN HYXKO-
ro ONbITA NMOCPEACTBOM aHANH3a ROCTOMHCTB M HEAOCTATKOB, «YAYHIUECHUS» 4Hy-
KHUX HREH, H3TOXKEHHBIX B HAYYHOH H METOAWYECKOH AUTEPATYpE.

4) Hepeyens nedocmanmuos — METOA, APUMEHAEMDIH 111 ONHCAaHKA npobiem-
HOH CHTYalHMH, KOraa HeoOXoiHMo codpaTs HH(POPMALUK W COCTABHTH MONHBIN
Ppa3BEpHYTHIH NepedeHh HEROCTATKOR, NOAJEXKAIMNX YCTPaHEHHIO.

5) Ceofiodnoe seipasicenue ynxyus — METOM, HAaNlpaBISHHDIH HA OMTHCAHUE BCEX
(PYHKIMIf, KOTOPLIE ROMKEH BHINIONHATL NpeanonaraeMsliif MIPOEKTHLIA APOAYKT H
HOUCK «HJICATBHOrO» PE3YIBTATa B BUAE MAKETa HIIH MOJCTH.

6) Memod accoyuayuu 0cOBaH Ha TBOPHECKHX HIAEHAX, BOSHHKAIOIHX M3 BOC-
NpHATHA OKPYKAIOMWEro MUPA.

7y Memoo sepucmuveckozo Kombuhupoasaitus COCTOUT B TOM, 4TOOL NepBORA-
JaAbHYIO HIECKO NPOEKTA NEPEKOMIIOHOBATH, JOBECTH A0 aBCypAa, a IOTOM HATH B
ITOM PallHOHANLHOE 3EPHO.

8) Aumponomexnixa — METOA, NpeANONaraloUHi NPUBA3KY CBOHCTB NPOEKTH-
poBaHHOTO OOBEKTAa K YAOOGCTBY €ro MCIOJb30BAHHA, TO €CTh ONpPEAESIEHHE YCIIO-
BHI H 00CTOATENLCTR, HATHNYNE KOTOPBIX 00eCNedHT MAaKCHMaNbHbH KoMBOPT A
LleneBO IPYNIILI IPOEKTA.

ITpoexTupOBaHUE — IPOLECC NIAHOBLIM, COCTOAIMME N3 B3aUMOCBA3aHHLIX 3Ta-
noB. [Ipumephas cxeMa 3TanoB NpoLEecca NPOEKTHPOBAHNS H300paKeHa HAa PHCYH-
ke 15.2.
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__ Buiop ofvekTa npoexTupoBaHua.

1 QopMynNUpoBaHUE TEMbI NPOEKTa
2 OBocHOBaHNE aKTyanbHOCTH
npoekra
3 — QOpMYNUPOBAHUE LENU ¥ 3a0aY
npoekra
4 CocTaBneHue KaneHaapHoro
nnaxa
5 — Buiop meTogonoruu
NPOEKTHPOBAHUA
6 CuHTes U aHanu3 obbexTa
NPOEKTUPORZHUA
7 OdopMneHne pesynsraTtos
npoexTa
8 Pa3pabotka MynbtimMeaAnnHon
npe3eHTauvn
9 — 3awura npoekTa
Pechnekcun.
10 — P

MepcnekTuBL paaBUTUA NPOEKTa

Pucynok 15.2 Cxema 3TanoB npoiecca NpoeKTHPOBAHNA

1} Botbop obvexma npoexmuposatus (Uto HeobXOIUMO H3YYHTH, CMOAERHPO-
BaTh, CIPOEKTHPOBATL?) U Popatyruposanue messt (Kak Ha3BaTh TO, 4eM MbI COOH-
paeMcs 3aHUMAaThCH?).

OO0BbeKTOM NpPOEKTUPOBAHNS ABNAETCSH YacTh OOBLEKTHBHO CYIIECTRYIOLIEH pe-
aNbHOCTH, Ha KOTOPYIO HampPaBJEHO HCCIERXOBAHHE. DTO MOTYT OBITh HpOLECCH,
MEXaHHU3MBl, 3KaHUS, COOPYXEHM, IAEMEHTH qu3aiiHa u ap.

B Ha3BaHHM NpPOEKTa HYXHO OTPA3IUTH BUR REATENBHOCTH €r0 YYACTHHKOB.
CyuiecTByeT ABa NOXX0AA K HOPMYIHPOBAHHIO TEMBL: MeTaopHIECKOE Ha3BaHUE
NPOEKTa ¥ OnucaTenbHOE. B mepBoM ciyuae HazBaHMe 3BYYHUT spKo ¥ obpaszho.
Bo BropoMm onucbIBaeT BUA ACATENBHOCTH €0 YYaCTHHKOB M IPEANOIaraeMelii pe-
3ynsTaT. MOKHO COBMEINATD 3TH [1Ba AOAXOAR, TOTAa BHAYaJe HACT Ha3BaHHe-Me-
tadopa, a 3aTeM HazBaHHe-onucaHHe. OCHOBHBIMH TpeboBaHMAMM K (OPMYRHPO-
BaHMIO TEMBl SBJISIOTCH TOYHOCTb H NaKOHWYHOCTL. B Ha3sBaHMM HEXENATENbHBI
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NOBTOPSIOLLHECH CIHOBA, OHO HE JOMKHO ObITh ANUHHBIM. ONTHMAaNbHBIM BapHaH-
ToMm opMynuporkH Temsl aBasioTca 7-10 cnop.

2) Obocnosaiue armyaIbiocmi npOeKmd UMEET BaKHOE 3HAYEHHE U OTpaxa-
ET pe3yNbTAT HOHCKA OTBETOB Ha Bonpochl: «IloueMy 3THM HEOOXOMMMO 3aHHMATE-
cg? Kaxylo npobnemy npenctouT paspemruTb? B kakoif cteneHn 3ta npobnema
n3yyena? VMimeetcs an o0beKTHBHAA HEOOXORHMOCTD B paspeIleHHHN CYILIECTBYIO-
IUX TPOTHBOPEYHH?».

3) Dopuyaupoasaitie yeau (UTo Mbl XOTHUM MONYYHTL B PE3YJILTATE NPoOeKTa?) i
3aday npoexma (MTo Ry)XHO crenaTs, 4ToOB AOCTHYS LIENH UCCIEROBAHHAT).

GopMyInpoBKa LIENH BOSHHKAET H3 NpobneMbl U ABIAeTCA «Ipoobpazom» npo-
EKTHOro nmpoidykTa. To €cTh Uenslo npoekTa ABRgeTcd cosdaiue (paspaboTka,
odopMieHue, U3TOTOBICHHE, KOHCTPYHPOBAaHHE, MONETHPOBAKHE A T. 1.} IPOEKT-
HOT'O NPOIYKTA.

3agayM MpOEKTAa NMPEACTABIAIOT COOON KORKPETH3ALMIO LEAM, CNYXAT cpel-
CTBOM €€ peanHn3alliy, HOCAT HHCTPYMEHTARLHLIH XapakTep n hopMyaupyloTcs B
BHJIE KOHKPETHEIX TpeboBalnil, NpeIbABASEMbIX K PEIEHNIO APOOIEMBbI,

4) Cocmasrenue xasendapnozo naaia (Kro, xoraa n uro bynet aenatn?).

Time-management — ymMeH#e palHOHANLHO PACHAPENRENATh BPEMEHHLIE pecyp-
CBbl HAa KaXOM 3Tane NpoekThol pabotsl. [Ipy cocTaBnaeHHR Kanen apHOro niraHa
KaXAOMY 3Tany yCTaliaBIIHBAETCS CPOK BLITIOJNHEHHUS W PACAPENEAAIOTCS 3aJaRU4,
€CIIM NPOCKT BHIIIOIHAETCA TPYNAOH (KoMaH K0ii).

5) Boibop stemodorozuu npoexmuposanua (Kaxk Gyner Bonnollena npakruye-
CKM nes NpoekTa?).

Ha pannom sTane BpIOMpaeTcs METOARKA PELUEHNS TOCTABNENHBIX 3aa4 M Bbl-
pabaThIBAETCA MEXAHH3M KOHTPOJIA IIPOUECCA PEaNTH3ALUH IIPOEKTA.

6) Cunmes u anarus obwvexma npoexmupoganusa (Kak ppirnaant o0bpekT npoex-
THPOBAaHHA W COOTBETCTBYET ¥ OH YCTAHOBJIEHHBIM TpeboBanuaM?).

Ha nanHOM 3Tane ocylecTBAAETCS MOZEIHPOBaHHE H KOHCTPYHPOBaHHE 00b-
ekTa. [lpoBoANTCS aHanu3 COOTBETCTBHS 3alaHHBIM (PYHKIHOHASBHEIM, TEXHHKO-
IKOHOMHYECKUM, IPrOHOMHUYECKHM K IPYTHUM KPHTEPHAM KayecTBa.

7} Opopmitenue pesvabmamos npoexma B BUAe yeptexeit, 3D-moneneil, cxem,
MaKeTOB, BU3UTHOM KapTOYKH, BUAEO ¥ JIP.

8) Puspabomra Myabmumeoultino npesenmanuu.

[Noabop MaTeprana Al MyJbTHMENMITHON NPE3EeHTALMH OCYIIECTBAAETCA B [IO-
CAeJOBATENHHOCTH, ONPEACAIEMON ITANAMH NIPOEKTHPOBAHNA, H OPOPMNAETCS B
MS PowerPoint (10—12 cnaiizos no oCHOBHLIM CTPYKTYPHBIM COCTABISIOMIMM: Te-
Ma, aKTYaJIbHOCTh, €N, 337a4H IPOEKTA, METORONOTHS NPOEKTUPOBAHUSA H T. 1.).
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5. MNpuseanTe NnpumMephki acTeTUMECKMX TpeBoBaHni ANs PA3NIUYHLIX BAOS NPO-

AYKUMN.
6. Kak MOXHO OLEHUTE IKOHOMUUHOCTbL 3KCNAyaTauuu NacCaxXupckore camo-
nera? AprymeHThHpyinTe.

Masa 16 Busyanusauusa npoexrHbIX NpegnoxeHni

Bet y3naeme:
* BUOBI U COCHUE MEXHULECKOU QOKYMERMaYtiu, X ocoHBeniocmit tt OMIUYuA.

Knwueawie c106a

Texnuvecxas Texnuxaaoy . .
Technical documentation

QOKyMeHmayus Kymcammamg

Koncmpyrxmopcrasn Koncmpyrmopan . .
pyxmop P. pAabIk Design documentation

doKyMeHmayus Kypcammama

Jcxusnstii npoexm Hobatiasix scoba Sketch design

Tloscnumenbnan 3anucka Tycindipmenix xcazba Explanatory note

Dnexmponnan sodern Snexmpondviy Modern Computer model

Benomnume:

* Kakue 2paguyeckue QOKYMeHnbl OMNOCANCE K MAWMUNOCIMPOUMETbIbIAL
s Raxue spauueckue DOKYMenmbpl OMHOCAMCA K APXUINEKIMYPHO-CIIpOUMElL-
HeiM.

16.1 Mpachuueckue dokymMeHmasi

Texnuuecxkas Ooxyienmayus — 3TO COBOKYNHOCTb AOKYMEHTOB, KCHOIb3YIO-
IMUXCS NPH UCCAECAOBAHUH, NPOEKTUPOBAHMH, M3TOTOBACHHH, pealH3allui N IKC-
ANyaTauMH pa3IHYHbIX BHROB NPOIYKUHH — OT MAaUIWH 0 KOMNBIOTEPHBIX NPO-
rpamM. B 3Tux npoiteccax yyacTByeT O0AbIOE KOJHUECTBO CHSLHAIKCTOB, pellia-
IOWHX pasHUYHBE 33aJa9H — OT HayYHBIX NCCACNOBAaHMHMN, POEKTUPOBAHHA NPO-
OYKHHH RO €€ W3roTOBACHHA. B pesynbrate HopMHPYIOTCS TEXHUYECKHE AOKYMER-
TbI, KOTOPEIE MOAPA3AEAAIOT NO BHAAM.

ITo o6bexkTaM HOKYMEHTHPOBAHUS TEXHHHECKYK) AOKYMEHTALMIO (HCIOIb3YIO-
IYHOCH B MALIHHOCTPOEHMH) AENAT HA CNEXYHOLINE BHALI:

* Koncmpyxmopcxas dokysmenmayus — COOPHUK rpayuecKUX U TEKCTOBBIX A0-
KYMEHTOB, KOTOPbIE ONIPEAENAiOT COCTAR B YCTPOHCTBO N3AERUS U COAEPXKAT RE06-
XOAMMBIE JaHHbIE ANA €ro pa3paboTKH, W3rOTOBNENHHSA, KOHTPOIA, 3KCIIAyaTaluy
H PEMOHTA.

178



*» Texnoaozuueckass OOKyMenmayua — KOMIUIEKC IpaUuecKUX H TEKCTOBBLIX J10-
KYMEHTOB, OTIPEAECIAIOUINX TEXHONOTHYECKHH NTPOIECC H3FOTORJICHNS HITH PEMOH-
Ta H3ACAHA.

* Hayuno-uccredosameascran Ooxysenmayus — NakeT JOKYMEHTOB, CO3RaBae-
MBIX B IIPOLECCE HAYY HO-HCCIIEROBATENBCKHX, ONBITHO-KOHCTPYKTOPCKMX H ONbIT-
HO-TEXHOJNOTHYECKUX padoT B pazIHYHBIX OTPACIAX TEXHHKH H TIPOH3BOJACTB.

« Hopsamusnas doxyatenmayua — KOMNIEKC O(PHIHaABHLIX aKTOR NPOUIBOJ-
CTBEHHO-TEXHHUYECKOTO, NPOH3IBOACTBEHHO-3KOHOMHYECKOFO XapakTepa, oddA3a-
TENbHBIX {PEKOMEHAYEMBIX) RIS NPUMEHEHUA B TOH UM WHOI cdepe AesTEAb-
HOCTH.

Ilo xapakTepy HHGOPMAIKH TEXHHYECKYIO JOKYMERTALNIO JENAT Ha CIERYMO-
I(He BHBL

» Hexodnaa dokysenmayus — CONEPXXUT ROKYMERTHI, GOPMYIHPYIOLIKE epBo-
HayanbHble TPeDOBAHHA K MPOAYKLMK H SIBAAIOLEHECT OCHOBOH ANA pa3paboTKH
NTPOEKTHOI K paboueil NOKyMeHTaLlUK.

+ [Tpoexmuan dokysmenmayus — COCTOUT U3 AOKYMEHTOR, CO3XABAEMbBIX B NIPO-
necce pazpaboTku NPONYKUHH.

» Paboyana Ookyienmayua — COCTOUT K3 AOKYMEHTOB, COREPKAIMX OKOHYA-
TENBHBIE ONMCARUA NPOAYKUUH, 1a OCHOBAHMH KOTOPbIX €€ H3rOoTaBANBAIOT, KOH-
TPOAKPYIOT, IKCANYATHPYIOT H YTHAHIMPYIOT.

B MawnHocTpoenun xoucmpyrmopckas doxysenmayus (KJ1) apaserca pax-
HEHIIHM BHROM ROKYMEHTAWHM, ITIOCKOABKY MMEHHO OHa ONpEeAcHseT, YTOo Npen-
crapageT cobod wuzpenue. KoHCTPyKTOpCKME AOKYMEHTBE pPEraMEHTHPOBaHBI
cTa”HRapramu Edustoti cucmertnr xonucmpykmopceko dokymenmayuu (ECKJ), xo-
Topble YCTAHABIMBAIOT HOPMB! M IPABHIIA 10 pa3padoTke u opopmnenuo K.

KoncTpykTopckue ZOKYMEHTH (pHCYHOK /6./} moApa3nensiorcs Ha CIEeRylo-
I{HE PYNILL

* YepTtesxk — rpaduueckuil NOKYMEHT, COAEpKalUii KOHTYPHBIE H300paxeHus
NPOEKLKH H3JEAHA: YEPTEX AeTanHd, cOOpoUHbBIH YyepTex, JepTex obliero BUAA U
JpyTHE.

* Jcku3 — rpaduueckuil ROKYMEHT, NPEACTABAAIOW NI coDO uepTex, npeana-
3HAYECHHBI# A1 BPEMEHRHOr O HCIIONB30BAHNSA M B O HSIOUIMHCA OT PYKH B I1a30-
MepHOM MaciTabe.

+ Cxema — rpaduueckuil JOKYMEHT, Ha KOTOPOM IIOKa3aHbl B BUJE YCAOBHBIX
n3obpakekuii MM 0G03HAUSHKH COCTABHBIE YACTH M3AENHA U CBA3H MEKAY HHMMU.

* Cneundukauma — TEeKCTOBBH (TabAMUYHBIN) TOKYMEHT, ONpeAEnAMKE cO-
c¢TaB cOOpOUHOH €AMHHILBI, KOMNJIEKCAa MIHM KoMmnekTa. CnenngHKanuw Noaro-
TABJIIUBAIOT K cOOPOYNBIM UEPTEXKAM, YEPTEKAM OOIIEro BUAR, MOHTAXHBIM Hep-
TexaM M T. .
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eT naHHble, HEOOXORUMBIE H ROCTATOYHBIE AN pa3paboTku pabouel KOKCTPYKTOp-
cKkoil MOKyMeHTaLuK.

* Pabouas KOHCTPYKTOpCKaA AOKYMEHTaIHA — NIOKYMEHTAI U, 10 KOTOpO#i u3-
roTaBJIHBaKT U3AEITHE.

3aka3zyuk Texnuyeckoe Pazpa6oTumk
3agaHue

p
-4
=
5
$9 |
a
i =
G E T . .
g eXHUYeCKoe 3CKM3HLIN TeXHU4eCKUA Pabouan
o | nmpearoxewue npoexT NpoexT AOKYMBHTAUWA
+ BNEKTpOHHbIE - BnekTpoHkble ~ AneKTPOHHbIE - BneKTpoKKLIe
moaenu cBoposHbix | Moaenu cEopoyHbIX | MOAeNd ABTaneh  |Moaenn AeTanei
eanHnY SANHKL - AnekTpOHHbIe * BNEKTPOKKLIE
- Yeprexu obusere | - Ueprenu obiyerc | mogenu ¢GopouHbix | Moaeny cBOpoMHbIX
snaa BMAA eANHUL, aanHULL
3 | Cxemu! - Teopetuueckue -Yeprexun obuerc |- Yeprexwn gevanen
w n | FlosicHMTENbHAR  |4BpTEXM avza « CBopomHbie
& E 3anMcka - Cxemb! - Teopetuveckme  |wepTexu
3 ; - BeaomocTb -TloscHUTENbHAA  |YepTEXH + Cneuudnkayum
o3 TEXHWUECKOTO aanucka +CxeMbi
S | npeanoxenus + BegomMocTs *NoscKuTenbhan
= TEXKWMECKOTO 3anncka
npoexTa - BeaoMocTs
TEXHUYECKOTO
L npoexta

Pucynox 16.3 Craauu npoeKTHPOBAaHHSA HOBOTO H3JENHA B COCTAR AOKYMEHTAUMH

Texnnueckas JOKYMEHTALMSA B CTPOHTENLCTBE OTIUHAETCA OT MAllHHOCTPOH-
TENbHOH. ICKU3HBIHM NPOEKT B psie CIYHAaEB HCIIOIb3YeTCs AN IEPBHYHOrO COra-
cOBaHHA NpoekTa. PesynbraTom paboThl apXUTEKTOPOB Ha NaHHOM CTAJKH NpOeEK-
THPOBAHMS ABRAAIOTCA PUCYHKH, MAKETHI 3AaiRMH, a TAK)XE OCHOBHLIE YSPTENKH.

B nocneayioieM yTOUHSIOTCS NMapamerps! 3JaHUs, KOHCTPYKTHBHAs CXEMa,
noadupalnTCA CTPOUTENBHO-OTAENOUHBIE MaTepuansl u np. B pesynsrate Texsn-
YECKHME ROKYMEHTHI cTaHOBATCH Oonee MonpoOHBIMH M BKNIOYANOT: F€eHEPanbHbIi
njaH, 63aroycTpoiicTBO TEPPUTOPHH, MOABEIAHBIE AYTH, KOMMYHHKALNH (BOJO-,
TEIIOCHA0KEHHE H AP.).
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Houckoso-uccnreoosamenscran pabomu

1. IMogyMmaiiTe ¥ COCTABLTE CNHCOK FpadHYEeCKKHX AOKYMEHTOB, HEOOXOIHMBbIX
ARA MPOEKTHPOBAHUA: OACK AL, IOBEAUPHOTO H3JENNA; BEIOCHNEAA; NaUHO-
ro AOMHUKa.

2. O6cyauTe pe3ynbTar cBoeii paboTsl € KIaCCOM.

Kﬂ"lﬂpﬂ;’lb" bie BORPOCH

?

—_

. ChopMyNUpynTe NOHATUE KTEXHUYECKAN AOKYMEHTALUAY.

2. Ha kakue Bnabl No 06bEKTaM AOKYMEHTUPOBAHUA NOAPA3AENAIOT TeXHUYECKYH
AOKyMeHTayuuo?

. OBocHyiTe, YeM pasNUYaTCH NPOoeKTHAA 1 paboyas AoKYMeHTauus.

4. OxapaKkTepusynTe KOHCTPYKTOPCKUE AOKYMEHTHE: YepTexX, ICKU3, cXxema, cne-

ungmkauma.

5. Yro rakoe TexHuueckoe npegnoxexHue? lNpusegute npumep.

6. YeM oTnUuaeTcs 3CKN3HLIA MPOSKT OT TeXHUUECKOro Npoekra?

7. BoINONHUTE CPABHUTENbHLIA AHANN3 MALWWMHOCTPOUTENLHON U CTPOUTENBHON

TeXHUYECKON QOKYMEHTALWKN.

w

16.2 Buszyanuzayus meopyeckux udeit

Bur HAyQHmecs:

s npuMeName pashsle cpedcmea OI8 UIYATUIAKUN NPOEKINNLIX HAPeORoMcenui
(3cKu3, yepmednc, maxem).

Kniwouesste crosa

Buzyaauzayus Buzyaaoay Visualization

Teopueckan uden Livizapnaumiasiy noes Creative idea

fIpoexmyoe npedaoxncenue XKobaanix ycuinbic Project proposal
Benomunume: '

* YMO MAKOE BUIYAIUIAYUA,
* KaKle CPeACmaa NPUMeHAIom ONR GUIVARUIAUUN MBOPYECKUX UOEl.

anyann3aunﬂ —9T0 MOLHBIHA HHCTPYMEHT, C NCMOHIBK0 KOTOPOTO MOXXHO MaTe-
PHAINH3IOBATL BCE BAIIH TBOPHYECKHE HJIEH H 3aMBICTBI. OT10 MOryT OBITH MaAEHbKHE
HAEH, KOTOPLBIE ABJIAKITCA PCUIEHHEM HACTH 60JBIIOr0 U BAXHOIO Jeia. Hanpm{ep,
NpeENoaaBaTEND, 4T0Ob! 0OBACHHTDL CIOXHOE NOHATHE WAHU TEMY, A1 HATAAOHOCTH
BLIFTICIIHAET PHCYHOK MEJIOM Ha JOCKE, X€Ja€T MAKET, IIJIAKAT HIIN MyHbTHME,IlHﬁ-
HYI0 Npe3€dTalnIo.
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* OPraHM30BaTh CBOIO ACATENBHOCTD, ONPEAEHATDH €€ LeNU U 3aAa4yy, BHIOHPaTh
CPEACTBa peasi3alKi ¥ NPUMENITh HX HA NPAaKTHKE, B3aUMONENCTBOBATE ¢ JpY-
T¥IMM RIOJLMH B ROCTHXeHHMH 00IHX LeReH, OueHHBATh JOCTUTHYTHIE PE3YALTATHI;

* 0OBACHATD ABNEHHA NEeHCTBUTENBHOCTH, BBIACIAT MX CYIUECTBEHHDLIE HpH-
3HaKH, CHCTEMAaTH3MpPOBaTh K 00001AaTh, YCTAHABAKMBATH MPHUHHHO-CREACTBEH-
Hble CBA3H, OLCHUBATH HX 3HAYWMOCTD;

* pemaTh 3ajayH, CBA3AHHLIC C BLINIOJHEHHEM ONpENENeHHOH NEATEILHOCTH,
cpopMHUpOBaTL YMEHHE aHANH3IHPOBATh NPodAEeMHBIE CHTYALMH K BBIOKHPATh CIIO-
coOBl HX pa3pelcHus;

* BECTH NOUCK, aBaIu3 1 00paboTky HHdoOpMaUn, HCHONL3ya coBpeMeHHble I T-
TEXHOJ0THHY;

* pa3BHBATL HABLIK peduieKcnH, NeJIaTh CO3HaTeNbHbii BbIOOp, MOHHMATL cebs
1 ocoDeHHOCTH OKpyXawiHx. Oco3RAaHHOCTbE CUMTAETCA ORHON M3 KAIOYERLIX
xomneTeHuuii XXI Bexka. OHa nOMOraeT KOHHEHTPHPOBATLCA HA HACTOALIEM H IIPH
3TOM BUAETH Oyayllee.

IlpoexkTHas paboTa Kak BUA OpraHu3alLuH yuebHOIl neATeNLHOCTH cnocoOCTRY-
€T AOCTHIKEHHWIO ONMCAHHLIX HABBIKOB M KOMIIETEHIIMI, Tak KaK OHa HanpapJjcHa
Ha pelllEeHHE NPaKTHYECKHX 33]a4, MOTHBHPYET YyallUXcs Ha NpuodpeTeHHE HO-
BbIX 3HaHMH ¥ ymMeHMi. JIro0aq TBopueckas paboTa, B TOM YHCHE ¥ yuednad, AOMK-
Ha BKJIIOYATL B ceba nedTeNbHOCTD, CBA3AHHYIO C H3YUEHHEM U IEPEOCMBICIEHHEM
HMEIOLIETOCA ONbITa, AHANH30M TEXHHYECKHX NIPOTOTHIOB, AHAJIOTOB, Mpeobpazo-
BAHHEM MCXOAHBIX JAHHBIX.

OcobeHBOCTH TBOPUYECKHX 3aAay:

* YCROBHE TBOPYECKOH 3ajauy MONKHO NpEeROnpeResaTh BOSHHKHOBEHHE Npo-
OneMHOI cHTyallWH, a pelredue — Mo0yXKAaTh K HCIOJIb30OBAHHIO HMEIOWHXCS 3HA-
HHH B HOBBIX CUTYallHAX, @ HHOTAA K CAMOCTOATSILHOMY ROOLIBAHHIO HOBLIX 3HA-
HMWI;

* AaNTOPUTM PeLICHU 3aa4H 3apaHeEe HEH3BECTEH;

* BAPHATHBHOCTb PeHi€HHA 3ajad, Onarojaps yeMy BO3HMKAeT HHAMBHIYanb-
HBI# TOMCK, JIOTHYECKHM 3aBEPIIEHHEM KOTOPOrQ ABIAETCA CYOBEKTHBHO HOBBIH
PE3YALTAT;

* TBOPUYECKHE 33 4a4H COOTBETCTBYIOT BhICUIEH CTYIIEHH YCBOEHN S 3HaHM I, N03TO-
MY AOJIXHBE, KaK NpaBKio, 3aBeplIaTh coOol K3yuenne pasziena HIM Kypca B UeIoM.

Knaccnpukanmus TBOPUECKHX 3aAad € 3AEMEHTAMH NPOEKTHOH ACATENBLHOCTH
U KOHCTpYHpOBaHWA B 0ONAacTH TeXHUKH/AM3aHHA/apXUTEKTYPbl C TPHMEHEHHEM
pa3IHUHLIX cpeacTs rpaduku (pyunas/KoMnsloTepHas rpadyka/MakeTHPOBAHUE)
NpeAcTaBacHa Ha pUCYRKe {7.1.
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MOCCAPKIA

Bynepni onepanun (B rpaduke) — onepanuy A0 CO3ZAHUA HOBOTO TEJa HA OC-
HOBE ABYX HJIH DOlEe yiKe CYyIReCTBYIOMMNX TeA.

BexTopnas rpaduka — cioco npeacrapieHns o0beKkToB H usobpaxeHui, oc-
HOBaZHMLIH HA MAareMaTHYECKOM ONMCAHHH YIEMEHTAPHBIX FeOMETPHUYECKHX 00b-
€KTOB, OOBIYHO Ha3b1BAEMBIX IPHUMHTHBAMH, TAKHX KAaK: TOUKH, JIWHHH, CIUIAHHBI,
kpuskie besbe u ap.

anya.mnamm — CO3JaHHKE 3PHTEILHOIO 06p333. HI{CprMGHT, C TIOMOILBIO KO-
TOPOTrQ MOXHO MAaTEPHAJIIH30BATEL TBOPUCCKHE HACH H 3aMbICIILL.

Kaun-apt — Habop rpaduyeckyx 3JeMEHTOB I COCTABJIEHHS LEFOCTHOIO
rpadmueckoro ausaiiHa.

KomnbroTepHan rpajuka — o61acTh JEATENBHOCTH, B XKOTOPOH KOMNBIOTEP-
HBI€ TEXHOJIOTHY HCIOAL3YIOTCA 15 CO3AaHUs H300paxenuil, a Takxe obpaboTku
BH3yanbHOI nHpOpMaALHH.

KoHCTpyKTOpcKas AOKYMEHTALkSI — COBOKYITHOCTh Irpad#uecknX H TeKcTo-
BbIX JIOKYMEHTOB, KOTOpbIE ONPENENfAIOT COCTAB M YCTPOHCTBO H3ZENUS U coiep-
XaT HeoOXOAMMBIE A@KHLIE 1A ero pa3paboTku, H3roTOBIEHMS, KOHTPOIS, IKC-
IUTYaTALM K H PEMONTA.

ITuKcensb — 3TO HaWMEHBIINi IAEMEHT ABYMEPHOro ukdpoBore niodbpaxeHus
HJIK 3JIEMEHT MATPHIbI RUCILIEEB, COREpKAINA HHPOPMALINIO O KEBETE.

TloBepxHOCTHOE® MOAENHPOBAKHE — TEXHONOTHA, MPUMERIEMAs ANA COZRAHUS
00beMHBIX 00BEKTOB M GOPM.

TToaHTOH — COBOKYITHOCTS IPOCTBIX ABYMEPHbIX F€OMETPHUECKHX (PUTyp, € no-
MOI1bIO KOTOPBIX MOXKHO NPEACTABUTH NIOBEPXHOCTh TPEXMEPHOrO 00OBEKTA.

INpuMuTHB — H300paxkenne B BHIE COBOKYITHOCTH IPOCTBIX TeOMETpHYE-
cKuX 06BbEKTOB (HaNpHMEp, OTPE3OK, AYTa, OKPYXKHOCTb, MHOTOYTOABHHUK, CTIIAlH
HT ).

ITpoexTHAA AOKYMEHTALMSA — JAOKYMEHTSHI, CO3JaBAaEMbIe B Npotllecce paspa-
BOTKH NPOXYKIIHH, CONEPKALINE IPOMENYTOUHBIE €€ ONHCAHHUS.

Pafouan pexyMeHTaHR — JOKYMEHTHI, COACPXKALIME OKOHYATENbHLIE OMTHCA-
HHKA NPORYKLMH, Ha OCHOBAHKH KOTOPBIX €€ H3TOTaBJIHBAIOT, KOHTPOIHUPYIOT, 3KC-
TUTYaTHPYIOT U yTHIH3HPYIOT.

PacTpesas rpadiuka — uzobpakeHue, npeacrapasiomee coboii ceTky nukce-
Je#d WY ToYeK LBeTOB (OOBIMHO NPAMOYIOJbHYIO) HA KOMIBIOTEPHOM MOHHUTOPE,
OyMmare H Apyrux oToGpaxKalLiHX YCTPOHCTBaX H MaTEpHaIax.
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CAITIIP (Cuctema aBTOMaTH3HPOBAHHOIC IPOEKTHPOBAHUS) — TPOTPAMMBI pac-
YETHO-TPAa(PHYECKOTO XapaKTepa, NPHMEHAIOUIHECS B Pa3HBIX OTPACAAX NPOMBILI-
AEHHOCTH.

Crenndnranis — TeKcToBbIH (TaOMHMUKBIH) JOKYMEHT, ONPeAERAIOILUHA cocTaR
c60poYHOIT EAHHULILL, KOMTIIEKCA MJIK KOMILNEKTA.

Cranaiin - KpHBaAa, CTpoAaACs MOCNCAOBATEINBHLIM CO3AdHHEM BEPUINH, KOTO-
pLI€ ABTOMATHYECKH COCAHHAIOTCA KpHBDJ’lHHEﬁHLlMH CErMCHTaAMH.

TeepaoTennHoe MOAEHPOBAHHE — IPOEKTHPOBAHUE TeJl, HMEIOIHUX BCE PHU-
3IHaKy M3HYecKoro obbeKTa.

TerkcTypa — pacTpoBoe U300paxeHHe, HaKaAbIBAEMOE HA NIOBEPXHOCTD NOJH-
TOKaJIBHOH MOJENH AN NPUAaHMS eif LBeTa, OKpACKH HJIM HANIO3KH penbeda.

Texnonorunyecxkan JOKYMERTAUHA — COBOKYNHOCTS I‘panH‘IECKHX H TEKCTO-
BBIX JOKYMEHTOB, OIIPEREIAKUIHX TEXHOJIOTHUYCCKHH mpoeHece M3rOTOBJIICHHA HIIH
PEMOHTA H3ACITHSL.

Tpexmepnas (3D) rpaduka — pasaen KoMneloTepHol rpadukHi, NOCBSIIEHKBIH
METOJaM CO3JaHHuA H300paxKeHHi NyTem MOAENHPOBaHUA 00BbEMIIbIX O0OBEKTOB B
TPEXMEPHOM NPOCTPAHCTBE.

3D-cGopka — TpexmepHblii ODBEKT, 00BEAMHAIOIME KOMAOHEHTH COOpPKH
(3D-monenu aeTanedt U CTaHNAPTHBIX H3AENUi), cofepkaliuif HHGOPMALKIO O B3a-
HMHOM pacroNOXKEHHN KOMTIOHEHTOR U CBA3AX MEXAY HX NMapaMeTpaMH.
DarTypa — XapakTep OBEPXHOCTH 00BEKTA, €70 PelbeHOCTD.

{pakTanenan rpaguka — u3obpakeH#e, COCTABJSHHOE U3 MHOXECTBA CaMO-
ONOOHBIX reoOMeTPUHUECKHX PUTYD.

DNEeKTPOHHBLIA TEXHHYECKHI JOKYMEHT — TOKYMEHT, B KOTOPOM HHpoOpMaLus
npencTapicHa B MeKTPOHHO-LHPPoBOi Gopme.

DNeKTpPOoHHAS MOAedhL — B3aMMoyBA3alnbli Habop nanubix na I1K, popmupye-
MBI ¥ UCTIONB3YEMBI IPH NPOEKTHPOBAHMUHK H3AEHHS Y ORPEACAMIOW NI ero cBOM-
CTBa, HEOOXOAMMBIE RN H3TOTOBJIEHHUA, KOHTPOAS, IpHEMKH, COOpPKM, dKCHAyaTa-
LMK, pEMOHTA M YTHRHM3ALHY 3TOTO H3AENUA.

DCKH3INBEH NPOEKT — BH1 NPOEKTHOH KOHCTPYKTOPCKOH JOKYMEHTAIIWHK Ha H3-
Aenue, coaepalleli NpHRUMAHAABRBIC KOHCTPYKTHBHLIE pelLleHKs, jaouue ob-
Hiee NpeacTaBaeHMe 0 KOHCTPYKIIHN N MpHHLMAE paboThl H3REaMA.

DNEeKTPOHHAS MOJEIL JeTAJIH — JOKYMEHT, COAEPKAILHI 2NEKTPOHRYIO reo-
METPHYECKYK) MOJENb AETANM ¥ TPeDOBAHHMA K €€ W3TOTOBACHUIO M KOHTPO-
o (BKaI04as NpeaeibHbIE OTKAOHEHHA Pa3sMepoB, LIEPOXOBATOCTH NMOBEPXHOCTH
n Ap.).
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MHCprKuHH no TexHUKe 6e30NacHOCTN Y NpaBuNam NoBeaeHuns
B KOMNbKWOTEPHOM Knacce

K paGOTE B KOMIILIOTEPHOM KJACCE NOANYCKAIOTCI TOABKO Y4HALRHECH, Npolien-

UIHE HHCTPYKTAX NO TEXHHUKE 6630ﬂaCHOCTH, codIoAaLIHe YKa3aHUs yUYNTECIIA,

PaclKCaBIIMECH B XKYPHAJE PEFHCTPALIKY HHCTPYKTaXa.

Heobxonumo HEYKOCHHTECIBHO cobmionaTts nMpaBHJIa IO TEXHHKE GESOHECHOCTH,

TaK KdK HAPYMEHHWE 3THX NPAaBUII MOXKET IIPHBECTH K HOPAXKECHHKIO EKTPUHECKHM

TOKOM, BbI3BAaTh BO3rOpaHAC H HABPEAHTDL BaIIEMY 310POBbIO.

Tpebosanua besonacnocmu neped HALAI0M padomsi:

1.

Yuanumca zanpeiaercs:

* BXOZHUTHL B KAOWHET B rpaA3Hoi 00YBH, BepXHeH onex e, FOJOBHEIX y6o-
pax, ¢ FPOMO3AKHMH TIPEAMETAMH, €X0i H HAIMTKaMH;

* WYMEThb, FPOMKO Pa3roBapyBaTh U OTBIEKATL APYTHX yHIIAXCSH;

» OeraTs, NPHraTh, CaMOBOJILHO [IEPEJBUTATHCA 10 KAOUHETY;

* BBIKJIIOYWATh, WAM BKJIO4aTh oOopyzoBaHne Oe3 paspeileHHs TIIpe-
AoaaBaTen.

INepex HauanoM 3aHATHI BCe JIHYHBIE MOOMIIBHBIE YCTPOHCTBA yuyalluXcs

(renedon, nneep M T. I1.) NONXKHLI OBITS BHIKNIOYEHDI.

Yuamemycs pasperuaercsd padoTaTs TOABKO Ha TOM KOMIILIOTEPE, KOTOPEIi

3aKpENJeH 33 HHM Ha JaHHOM 3aHATHH.

Ilepen nauanom paboTe yuamuiica obf3aH OCMOTpETh padouee MECTO H

CBOH KOMIIBIOTEp Ha IPeJMET OTCYTCTBHSA BHANMBIX NOBpEeXAeHHH obopy-

JOBaHNS.

Hanpsxenue B ceTH KabuHeTa BKJIIOYAETCS M BBIKIIIOYAETCA TONBKO IIPENo-

AABATEEM.

Tpebosanusn besonacnocmu 60 8peMsa pabombol:

1.

C TexHukoil obpamatsca GepeXHO: HE CTy4aTb N0 MOHMTOpPAM, MBIIIKOMH
06 cTon, He YAApAThH N0 KAABHINAM KJIAaBHATYPhI.

[Ipn BO3HHKHOBEHHH Hemonaaok (MOABAEHHH H3MEHelii B yHKIHOHHPO-
BAaHUHM annaparypsl, CAMONPOH3IBOIBHOIO €€ OTKIIOUEHH) HEOOXOMMMO He-
MEANEHHO TPEKPATUTL paboTy ¥ coodIMTL 06 ITOM IPEROAABATENID.
Yyauuiics He JOJDKEH NMBITaThCH HCIPABHTL HENOAAAKH B 0OOPYINOBAHHH
CaMOCTOSTERBHO.

Yyanuiicsa J0MKER BbINOIHATh 32 KOMNBIOTEPOM TOJBKO T€ 3aalK, KOTO-
pble AaHbl NPENOAaBATENEM.
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5. VYuaiemycs creayeT KOHKTPOJIUpOBaTh PacCTOSHHUE MO IKPAHA W NMPABHAL-
HYIO OCaHKY.

6. B cnyuae BO3HHMKHOBEHHSN HEWTATHBLIX CHTyauui ydJaiiecs AOJKHBI CO-
XpaHATb CNOKOHCTBHE H YETKO CIEROBATh YKA3aKHAM IIPenonaBaTens.

3anpewgaemca:

IKCITYaTHPOBATh HENCIIPABHYIO TEXHUKY,

NpH BKJIIOYEHHOM HanpaKEHHH CETH OTKIIOYATh, NOAKAIOYATh Kabemu, coe-
AMHAIOLEHE pazIMYHble YCTPOHCTBA KOMNIBIOTEPA;

paboTaTs C OTKPBITHIMH KPHIIKAMH YCTPOHCTB KOMIIBIOTEPA;

KacaThCsl 3KpaHa MOHHTOPR, €T0 THUILHOH CTOPOHBI, pa3bEMOB, COCIHHH-
TENbHBIX Kabenel, TOKOBEAYIMX YacTeH annapaTtyphl;

Bo BpeMs paboTH KacaTkced TPyO, OaTapelt oTonmeHns;

CAMOCTOATEBHO YCTPAHATh HEHCAPABHOCTL paboThl KI3GBHATYPHI;
fAepenBUraTh CHCTEMHBIN GI0K, AUCNASH WK CTOJN, HA KOTOPOM OHH CTOAT,
3arpoMOX1aTL IPOXOAbl B KaOHHETe CYMKaMH, NOPTHEenIMU, CTYABIMH;
KJJacTh KaKHe-THOO0 NpeaMeTsl Ha CHCTEMHBI i OIOK, ANCTLNIEH, KIABHATYPY;
paboTarh rpa3HBIMH, MOKPLIMH PYKaMH, BO BIIaXKHOH OfEXK Re;

paboTaTh pU HEAOCTATOYHOM OCBEILCHH N,

paboTaTh 3a AUCHAEEM AOMABILE NORMKEHHOIO BPEMEHH.

3anpewaenmcs He3 papewienus nPenoOaABAMERA:

1.
2.
3

BxaI04aTh ¥ BBIKJIIOUATL KOMNIBIOTEP, AKCTIAEH H apyroe o6opyaoBaHue.
HenonnzoBaTh pazinnulble HocuTenu uidopmanuu (aucky, quieliku).
[MoaxatouaTe kabeny, pazbeMbl ¥ APYTYIO annaparypy K KOMIIbIOTEDY.

Tpeﬁosamm dezonacuocmu 8 aaapmhmx cumyauuax:

1.
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[Ip# nosBneRHM mporpaMMHbIX omubox MM cbosx obopyroBaRHa yua-
IMHiica NOJDKEH HEMENIEHHO 00paTHTLCA K NPENoRABATENIO.

[Ipu nosiBeHHM HEOOLIYHOIO 3BYKAa MJIM OTKJIKYEHHH anNapaTtypsl yua-
IHICS TONKEH HEMEAIEHHO NPEKPATHTE paboTy H HOJOKUTL 00 3TOM npe-
H0JaBaTENl0.

IIpu nosBneHun 3anaxa rapu HeoOXOIHMO IPEKPATHTS PaboTy, BLIKIIOUHTL
annapartypy 4 coofIHTE 00 3TOM MPENoRaBaTeio.

Ilpy nonazaHmu 4yenoBeKa NOA HanpskKeHHe HeoOXoauMo oDeCTOYHTDL cO-
OTBETCTBYIOHIEE pabouee MECTO, OKa3aTh NEPBYIO AOBpauebHYIO NOMOIL H
BbI3BATh CKOPYHO [OMOIilb.

IIpn BO3HMKHOBENUM Mokapa HeoOXoAMMO OOECTOUUTE KOMIILIOTEPHBIH
KJacc, BbI3BATh NOXAPHYIO KOMAHAY M NPUCTYNHTL K TYIIEHHIO MOXKapa
MMEIOUMMUCS CPENCTBIMHM.
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