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N@ttl@ - POCCUIMNCKaA KOMMaHUA, TNMOep Ha PbIHKE
ronorpadrnyeckmx TeXHOMormm B 06pa3oBaHUM

NCKOB

Pa3pabaTbiBaeM M MPOU3BOAMNM BbICOKOTEXHOMNOIMYHOE obopyaoBaHMe, dopMupytoLlee

roforpadpunyecknim adppekKT, Ha ba3e cCOOCTBEHHOM 3aNaTEHTOBAHHOM TEXHOOM MU
MotionParallax3D.

YHUKanbHOEe obopynoBaHMe, noctapagemoe no 223-®3 u 44-P3.

BHeceHO B PeecTp npoMbILLUTEHHOW MPOAYKL MW, MPOUN3BEeOEHHOW Ha Tepputopmm Poccmnmmckom Oepepaumm
MuHnpomTopra Poccuum.
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[onorpadpunyeckme yyebHble MakeTbl MO3BONIAIOT

[TokazaTb 06beKThl, KOTOPbIE C/IOXHO NN HEBO3MOXHO
HabnAaTb B peasibHOCTU:

06BbEeKTbl MUKPO- N MaKpPOMIKPa, 0b6beKTbl N ABNEeHUS, HabngeHne PaboTy CCTEM N MEXAaHW3MOB,
Habnto4eHVie KOTOPbIX HEBO3MOXHO KOTOPbIX B peasibHOCTN HEBO3MOXHO KOTOPYH C/IOXHO MokKasaTb,
6e3 creuranbHbIX MPUCNOCObIeHN W OMacHO He pa3bupasa yCTPOMNCTBO
MIHTepaKTBHO
[TpoAeMOHCTPMPOBATL [Toka3aTb 06beKT OT06pa3nTb METOANYECKYHO B3aVIMOAEeNCTBOBATb
/~ BHyTpeHHee ycTpolictBo \ [ B elicTBUN N MHPOpPMaLMIO N\ (  cronorpaduueckum )
0b6BbeKTOM

N — 3 S — 7

NettleDesk moxeT NpriMeHATHCA B

fonorpaduryeckmnii MakeT rno3BosaseT B npouecce geMoHCTpaumnm KauecTBe rosorpaduryecko
ObyuatoLLUICS MOXET pasbupatb noKasaTb XMMUYecKre peakLuunn, ronorpapmyeckmx MakeTos nabopaTopum, B KOTOPOI 06YUarOLLNIACS
ronorpapuyeckni maket dusnyeckmne n bronornyeckre NnpoLecchl, obyyaroLLeMycs MOXeT MOXET MPOBOANTL PA3INUHbIE
Ha COCTaBHbIe YacTy, BpaLlaTb 06BHEKT U PabOTy CNOXHbBIX CUCTEM AEMOHCTPUPOBATLCA MeToAMYecKas 3KCMEPUMEHTBI, @ TaKKe B KauecTse
paccMaTprBaTb €ro co BCEX CTOPOH N MEXaHN3MOB, NPOLLeCChbl MUKPO- MHPOPMaLMs, ONKVCbIBAKOLLLAsS TekyLee ronorpaduryeckmx TPeHaxXEPOB Ans

\ Y, \ 1 MakpoMmpa ) U COCTOSIHME MaKeTa ) LU LIKONBHUKOB Y,
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fonorpaduueckunii o6pasosatensHblii knacc Nettle

YuyebHoe 0bopyaoBaHue, noctasnagemoe no 223-$3 11 44-P3,
BKOUeHO B NpuKka3 Ne 838 MmnHNpocseLleHna Poccnia

OcHalleHne obLleobpasoBaTe/ibHbIX OpraHM3aunii B COOTBETCTBUN C
[Mprikazom Ne838 oT 28 Hosa6psa 2024 roaa v Npukasom Ne804 oT 6
ceHTA6ps 2022 roga

[aHHbIV Mpuka3 Ne838 BBegeH B3amMeH nyHKTa 1 Npukasa Ne804 oT 6
ceHTabpa 2022.

B AOKyMeHTe yTBepXAeH nepeyeHb CPeacTB 0byYeHss M BOCMUTAHUS,
COOTBETCTBYHLLMX COBPEMEHHbLIM YCNOBUSIM

0by4yeHuns, HeOHBXoAVMbIM AN1S1 OCHALLEHUS

obpa3oBaTeNbHbIX OPraHM3aLUnii B Lensx peanmsaunm
obpasoBaTesibHbIX MPOrpaMm Ha4vanabHOro obLero,

OCHOBHOIO 06LLero 1 cpegHero obLero obpasoBaHuS.

AARHCTTPUIEG IUTHRSH POCCRACROT ORERATIHN |
i

TACTPHPOBAHO |
Perpevprunennai OO 7G.

MHHHCTEPCTBO NIPOCBEIEHUSA h
POCCUUCKOW ®EJEPAIINHA

(MUHIIPOCBEIIEHHUA POCCHH)

IMIPUKAS3

«dd» nosfa 204r. Ne fI8

Mocksa

OG0 yTBepKAeHNHU NMEPeYHsi CPpeJCcTB 00yUeHHs U BOCIIUTAHHS, COOTBETCTBYIOLIUX
COBpEMeHHBIM YC/IOBUAM 0Gy4UeHMsl, He00OX0AUMBIX NIPH OCHAILEHHH
oGmeoGpa3oBaTeIbHBIX OPraHU3ALMI B LeIAX peajJn3aluy MepONpHATHIA
rocyapcTBeHHo# nporpammsel Poccuiickoii ®enepanun «Pa3surue
ofpa3oBaHU», HATIPABJIECHHBIX HA COAeiiCTBHE CO3JaHMUIO (CO3aHHE)

B cy0bekTax Poccuiickoii @emepauny HOBBIX (J0NOJHHTEILHBIX) MeCT
B 00Ie0Gpa3oBaTe/IbHBIX OPraHNU3aIHAX, MOACPHU3ALUIO HH(PPACTPYKTYPbI
o61ero o6pazoBaHus, IUKOJIBHBIX CHCTEM 06pa3oBaHHs, KpUTepHeB
ero (popMUpoBaHus U TpeGoBaHHI K GYHKIMOHAILHOMY OCHALIEHUIO
o01meo6pa3oBaTe/bHbIX OPraHU3alMid

B mensx mnpenoctaBieHus cyOcumuii u3 ¢eaepanbHoro Oropkera OrOKeTaM
cyorekToB Poccuiickoit denepauyn Ha codMHAHCHpOBaHHE (BO3MEIICHHE) PACXOJHBIX
o0s3aTenscTB  cyObekToB  Poccumiickoii  ®emepanu  (pacXo[oB),  BO3HHMKAIOHIMX
IIpH pealM3alldd TOCYJapcTBEHHBIX IporpamMM cyb6bexToB Poccuiickolt ®enepauyu
(PCTHOHANIBHEIX NIPOEKTOB), CBA3AHHBIX C pealn3alueil OTAeJIbHEIX MEPONpPUATHI,
IIPeyCMOTPEHHEIX rocyAapcTBeHHOH nporpammoii Poccuiickoit ®epepamyu «Passurre
obpazoBaHus», yTBepKACHHON mocTanoBieHneM [IpaBuTtensctBa Poccuiickoit ®deneparyn
oT 26 nexabps 2017 r. Ne 1642 (manee — rocygapcTBeHHas Hporpamma Poccuifckoit
Genepaun «Pa3BuTHe 00pa3oBaHMA»), B COOTBETCTBUH € IOJIYHKTOM «I» IYHKTa 5
IMpaBun mpenocTaBleHHs W pacipeneleHus cyOcuauit u3 demepanpHoro OlomxeTa
GromxeraM cyOwbekroB Poccmiickoit @eneparud Ha CcoQUHAHCHUPOBAHHE PacXOJOB,
BOSHHKAIOIINX MPH pealu3allidl ToCyAapcTBEHHBIX IporpamMM cyObekToB Poccumiickoit

Denepaliy, Ha peald3alllio MEPONPHATHH MO CONSHCTBHIO CO3MaHMIO B CYOBEKTaX

06 yrBepxcennn nepeyns ~ 09

MoOuIBHBIH KIacC BUPTYAJIBbHOM PeaIbHOCTH

2.22.36. ABTOHOMHBIH HIeM VR (BHPTyanbHOM peaJbHOCTH)

2.22.37. HucTpyMeHTapuii IOMONMHEHHOM pEAaNbHOCTH M MHCTPYMEHTApUH IaHOPaMHOMR
CBEMKHU

2.22.38. Ha0op MOay/IbHBIX AATYMKOB JIJIs OTC/ICKUBAHUS LINIEMOB BUPTYAIBHOM peaJIbHOCTH
1 PYK

2.22.39. IMporpammuoe obecneuenue s paborel ¢ VR, AR-cpenoii (VR — BupryansHas
peanbHOCTh, CO3JaHHas TEXHHYECKHMMHU cpencrBamMu, AR —  1onosiHeHHas
PCATBHOCTH, CO3AAHHAS TEXHUUECKUMI CPEICTBAMM )

2.22.40., Cucrema xpaHeHHsS W 3apsga obopyjaoBaHus ¢ ¢GyHKIUeld yiabTpaduoieToBoi

00paboTKH MIJIEMOB BUPTYAJILHOU peallbHOCTH

["'onorpaduueckuii Kiacc

2.22.41. HWHTepakTUBHBIN [IpOrpaMMHO-aIIapaTHbIA KOMILIEKC rojiorpadpuydecKoi
BU3yaIM3alMY (ronorpapuiecKkuii SKpaH)

2.22.42. I'padmyeckas pabouast cTaHIUS, TUTICH3MOHHOE MTPOrPaMMHOE 00eCIIeUeHHE

2.22.43. HHTepakTUBHBINA MPOrpaMMHO-aNIapaTHRIA KOMILIEKC (Tojiorpaguyeckuit cTou)

2.22.44. Crnenualiu3upoBaHHbBIE OUYKU

2.22.45. ba30BbIif KOMILIEKT ToJIOrpaguIecKuX MaKkeToB
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BupaeokaprTa:
5060 8Gb GDDRY

[poueccop:
core i5 14400, LGA 1700

MaTepuHcKada nnaTa:
Z790, LGA 1700, ATX

SSD:
500Gb M.2 2280, NVMe

Moaynb ornepaTUBHON NaMSATU:
16I6(2*8r6), DDR5, DIMM

bnok NnntaHuA:
/50 BT

Kopnyc:
ATX, Midi-Tower
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C paboumm MeCToM, CrocobHas paboTaTb Aaxe C
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[onorpagpuyeckn gucnnemn

NettleDesk - komnnekc Bu3yanumsaunu,
co3garolnii 3ppekT 06beMHOW rosiorpaMmmel
Ha MJIOCKOM 3KpaHe

No CO6CTBEHHOW TeXHOJI0TNI
MotionParallax3D

[TpodeccnmoHanbHbIN KOMMObLOTEP

NettleDesk - npodeccroHanbHbI KOMMNBLIOTEP,
npegHasHayvyeHHbIV ana pabotbl ¢ 2D 1 3D
rpapukoin, BUAEOMOHTAXa N pecypcoemMKmx
BbIYNC/IEHN

NettleViewer

[MpunoxeHwne anda npsamMmoro npocmotpa 3D
Mozenein, paspaboTaHHbIX 06yYatoLLVMKCS

PekoMeHayemMble NpoOrpaMmmsi:

n &) omnAC-3D @ unity
ApE@ o m

autopesk  Adobe Adobe Adobe
REVIT Photoshop Illustrator After Effects

B SketchUp ~® @ ‘/

blender UNREAL |\EMA 4D

EEEEEE

AUTODESK
AUTOCAD’

du3nka

Xnmums

@000

pecCcypcoeMKNMN BblHNCTNTENBHBIMW MNMPOrpaMMmamMu

YCTaHOB/IEHHbIN ronorpapuryeckrin KOHTeHT:

CLEONAROO

DA VINCI
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[PEAYCTAHOB/EHHBIE YYEBHBIE AUCLIUMITMHBI, BXOASALME B BA30BbIM KOMI/IEKT NMOCTABKM
bOJIEE 900 OBPA30BATE/IbHBIX MAKETOB (10 @r0C)
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[PEAYCTAHOBJIEHHBIE YYEBHBIE ANCLIMNNHBI, BXOASALME B BA30BbIN KOMMJIEKT MOCTABKM
bOJIEE 900 O6PA30BATE/IbHbIX MAKETOB ([10 ®roc)
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[lporpaMMHO-annapaTHbIN KOMM1eKC
Bn3yanmsaunm npoektos NettleBox

BblgaHo 3AKJ/TOHYEHWE o noaTBepXaeHn Npon3BOACTBaA

NPOMbILLUIEHHOW MPOoAYKUMN Ha TeppuTopumn Poccnmnckon deaepauv

Peectp MrHRpoOMTOpra — 3To cMcTeMaTn3mpoBaHHasa 6a3a,
coZep>Kallaa AaHHble O TOBapax OoTeyeCcTBeHHbIX
npoussoanTenen. BHeceHve NpoaykuMy B peecTpsbl
MurHRpoMTOpra noaTeepXKaaeT NPoONCXoXAeHe TOBAPOB Ha

Boinucka

U3 peecTpa POCCUUCKOU NMPOMBIIIIEHHON MPOAYKI[UU

Koj
NPOMBIIILIeHHOH

MPOAYKIHH
o THBDJJEADC

NMPOMBINILIEHHOH NPOJYKIIHHA

Nudopmanus
0 COOTBETCTBHH K0J/IHUECTBA

0a/1/10B JOCTAaTOYHOTO
AJIA Hefed 3aKynoK

JloTioTHUTE/TbHBIE CBeJIeHHS 0
palo03/1eKTPOHHOM MPOAYKIIHH

TeppuTopumn Poccun n faet BO3MOXHOCTb MPOV3BOANTENIAM Hanvenosarne Kop
MPOH3B0JUMOH NPOMBIILIeHHOH
y4yacTBOBaTb B 3aKyrnkax corsnacHo degepanbHbIM 3aKoHaMm 44-03 MPOMBIIILTeHHO MpoyKIK
NMPOAYKI[HH mo OK0342014
N 223-P3. (OKII/I2)
Ilonorpadguueckui 26.20.17.110
MoHuTOp NettleBox

847149 0000

CoOoTBeTCTBYeT

Her ypoBHA

HarvnmeHoBaHMe NPOV3BOANMON MPOMBbILLIEHHOW NPOAYKUNN:
[onorpagunuecknit MoHMTOop NettleBox, peectpoBasd 3anncb

Ne 10756518, pata BHeceHunda B peecTtp 16.02.2026 "
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Buaeokapra:
5070 12 GB GDDRY

[poueccop:
Core 15 14400, LGA 1700

MaTepunHckaa nnaTa:
/2790, LGA1700, ATX

SSD:
500Gb M.2 2280, NVMe

Moaynb onepaTtMBHON NaMATI:
16I6(2*86), DDR5, DIMM

bnok nntaHusA;
850 BT
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NMPOrPAMMHO-AMNMNAPATHbIV KOMMEKC
BUSYAJTIUSALIN NMPOEKTOB

[onorpadunyeckme MmakeThbl

MOXHO co3ZaBaTb 060U CIOXHOCTU:
C/IOXHble aHUMNPOBAHHbIE MeXaHU3Mbl,
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Mopaynb ynpasneHus >xectamu O s, s S i
: : - - “MigiEet gt gy
NettleLeap 7 e O - i

Cnctema ynpasrieHus xectamm Ha NettleBox,
No3BOJIAEeT yNpaBnATb NPOEKTOM Pa3HOro
MaclTaba 1 MHTePaKTUBHO
B3aVIMOZeCTBOBaTb C OTAe/IbHbIMU
ob6bekTamm

NettleViewer

[MprnoxeHne ana npamoro npocmotpa 3D
Mozenein, paspaboTaHHbIX 06yYatoLLVMKCS

PekoMmeHayeMble NporpamMmmbi:

n KOMIMAC-3D @ unity

AUTODESK"
AUTOCAD’
M1 R . . YCTaHOBAEHHbIN ronorpadrnyeckmnii KOHTEHT:
'\ RVT
auTopesk  Adobe Adobe Adobe O S R O OS] B % N = A O N (| e
REVIT Photoshop lllustrator After Effects v, 30AVINCI
o o
aSkEtChUp @ > ®usnka Xmus brvonorua - ActpoHomus  Victopust  TeomeTpusi MeguumHa Kommepueckue JleoHapao Aa
blender’ UNREAL ¢|NEMA4D NPOEeKTbI BUHYM
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KOMIJIEKT NOCTABKH

-

NettleBox - aAns oTobpaxkeHusi Ballimx NpoekToB B KPYNMHOM MacLUuTabe

NettleDesk - uHanBNAYyansLHoe paboyee MeCTo AJIA KaX40ro 06y4yatoLLerocs

KoMnneKkT NnoCTaBKu

N
. CrneynannsnpoBaHHble * Moaynb
OUKM 2LUT. YNPaBieHNs XecTamu

KoMn/ieKT NnoCTaBKu

* DKPaHHbIN 610K —
D El « [paduryeckas cTaHUMSA

N Habop
+ YrpaBnsowmii Ipagudeckas creuman3anpoBaHHbIX
CTaHLMS ANS S OrDANM U
nnaHweT porp
AONOJIHUTENIBHOTO  o6pa3oBaTeNbHbIX
IKpaHa MakeToB KObpPb

* BbICOKO-

Cneymanmn3npoBaHHble 0UKN NPON3BOANTEIbHAA « [onorpagunyeckunin
CTnnyc 4ns B3aMMOAEeNCTBUS rpaguryeckas CTaHUMs 3KpaH
C MOZENMU N+ Habop
KnaBuatypa cneunann3npoBaHHbIX
KoMnbroTepHasa MblLLKa nporpamMm u
obpa3zoBaTeNbHbIX
MaKeToB

CTaHAAPTHbIN KOMIMJIEKT NOCTaBKM — 12 pabounx MecT, [locTynHo B TPéx BepcusaXx:

PaclurpeHHble BO3MOXHOCTY yrpaBieHna pabounmMmy MectaMy Y4eHIKOB
@ c yuntenbckoro NettleDesk

KonnyectBo pabourx Mect MOXeT MeHATLCA, MCXOASA N3 NOTPebHOoCTen

06pa30BaTe/IbHOrO yupexaeHns * NettleBox Pro MAX

« NettleBox Standart
* NettleBox Pro
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NettleDesk

T — - e PervioHanbHbIV LLEHTP BbISIBJIEHUS,
A ~
3 noAAep>XKn N pasBUTUS CMOCOBHOCTEeN \ upexxgeHue cpeaHss
@ Q 64  UenTp o6pasosanus Ne16 r. HabepesHble YenHbi Al AAEP P v yHpexa PeA
& ) N TaJlIaHTOB Yy A€TeEN N MON104EXXN = 05IJJ,e06pa3OBaTel1bHa$I LuKosia Ne3
"OpnoH" ropoga JlebeasHb

"~ MAOQY «LieHTp obpa3oBaHuA
Ne51» ropog Yéa

LleHTp o6pa3oBaHus AKcuoma
ropoa KameHcK-Ypanbckui

g
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Durzrika

1. MexaHUMKa
1.1. BU>eHne 1 cunbl
- [1BM>XKeHMe yacTumL, B O4HOPOAHOM
none
- [BM>XKeHMe YacTumL, B
Heo4HOPOOHOM Mone
1.2. PaboTa n aHeprund
[MaopaBnmyeckasa TypobuHa
- ABTOMOOUNbHbIN OBUraTeNb
- ABMALLMOHHbIN OBUraTenb
1.3. ArperaTtHble COCTOSHNSA
- ArperaTHble COCTOAHNA BELLECTB
[Map, XXMOKOCTb, TBEPLOE TESNO
- Daz3oBble Nepexopbl

2. MonekynsapHaa $usmnka u

TepMoaAMHaMMKaA
NoeanbHbIM ra3
BpoyHOBCKoOe aABM»KeHne
MoneKysna aproHa

3. AneKkTpoanHaMMKa
3.1. 2NeKTpocTaTmMKa

4.2. BonHoBadg onTtuMkKa
- Ondpakuma ceeTa

NHTepdepeHUma cBeTa

- uncnepcuma ceeTa

CBeTOBbIE CMNEKTPbI
CBeT Kak BO/THA M KaK Yactmua

- Ynpyrue, nornepeyHblie U NpoaosibHble

BOJIHDbI

5. AToMHasa n apepHaa Pusmka
5.1. CTpoeHKMe aToMa

[MNaHeTapHaa Moaenb

OnbIT Pesepdopaa

OnbIT Pesepdopaa ¢ 30/10Ton GONbrom
OTKNOHEHMe a-4yacTumy,

5.2. PaonoaKTMBHOCTb

Anbda, 6eTa U raMmma nsnydeHume

- Anbda-msnydeHume

BeTa-nsnyyeHume
[[aMMa-m3nyyeHue

- 5.3. HoepHble peakumnu

LlenHaga peakuus
Cxema paboTbl aTOMHOM

- DNeKTpuyeckoe none SNEeKTPOCTaHLU MM
B3ammMogencTBme 3aparKeHHbIX
YacTuL, 6. KBaHTOBaA dpmn3mnkKa
3.2. DNeKTPUNYECKUNN TOK - DoToadpdeKT
DNeKTpUuYecKknim gBuratens - DNEeKTPOHHO-Ny4YeBada TpyoKa

KaTylKa C TOKOM

JKCNepPMMEHT JpcTeaa
- 3.3. MarHeTmam

MarHuT

MarHmTHoe none

4. OnNTUKa
4.1. [eoMeTpuMYecKkada onTunka
« JINH3bI
CncremMa NMH3
CTpoeHmne 6uHoOKNA
MUKpOCKON

Ei;g 4 nettledesk.ru
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@ 0/107PADUYECKME MAKETBI 110 XVMMK

MeTannuyeckas cBfA3b
+ -

1. O6Lwan xmMmMums
1.1. OCHOBHbIE MOHATUSA U CTPOEHME aTOMa
BaneHTHOCTb
- 1-7 M aHepreTnyecKmMi ypoBEHb
s-opbuTanb
p-opbuTtanb
- d-opbuTanb
1.2. XuMmMyeckaa cBa3b
NoHHada cBA3b
KoBaneHTHaa HenmondapHaa CBA3b
KoBaneHTHaa nofdgpHaga CBA3b
MeTannmyeckasa cBa3b
BoooponoHaa CBA3b
BooopoaHaa cea3b: [IHK
1.3. KpucTtannmyeckume peLléTkm
- Trnbl KPNCTANNMNYECKUMX PELLETOK
1.4. YncTble BellecTBa U cMecu
PasneneHune cMmecen
[MTpnrotoBneHMe pacTBopa
OyuncTKa BOAbl
1.5. MpocTble BellecTBa (annoTponums)
- ANNOTPOMHble MOAMPUKALIMK yrTiepoaa
- ANnoTponHble Mogndukaunm pocdopa
- ANNOTPOMHble MOAMPUKALLMN CePbI
dynnepeH
YrnepoaHble HAaHOTPYOKM
1.6. OCHOBHbIE KJ/TaCCbl HEOPTraHNYECKMX
coegnHeHnm
- Xnopwug HaTpua
- Xnopwma antoMUHUS
Kapb6oHaT HaTpu4d
1.7. XuMmnyeckue peakLmm
PeakuUMM MOHHOIo obMeHa
Peakumna HenTpanmsaumm (MHOMKATOP)
OOHapy>*XeHre MOHOB, OKpalLUMBaAHME
NnaaMeHu
fopeHue yrnapkenesa/dochopa/cepsbl

2. HeopraHunyeckasa xmmMus

2.1. Cnnasbl
Cnnasbl. [Npunon
CnnasBbl. XMMMYecKasd CBA3b. UyryH
CnnaBbl. TBepaObIN pacTBoOp. bpoH3a

Ei;é.o nettledesk.ru
"

2.2. 2N1eMEHTbI 1 X coeanHeEHNS
- Xnop. XnopoBogopoLn
- AMMMaK
Bapui
Megb
Kanunm
- Jlntnm
HaTtpuni
2.3. DNeKTposnms3
- DNEKTPONM3 pacn/iaBa cConu
- DNEKTPONMUTUYeCcKasa gmccouymaums

3. OpraHnyeckasa xmmMus
3.1. Yrnesogoponabl
Mofoenb MeTaHa, 3TUMeHa, aueTuneHa
- DNEKTPOHHOE M MPOCTPaAHCTBEHHOE
CTPOEHME aNlkKaHOB, alIKEHOB, afTIKMHOB
3.2. Nsomepud
N3oMepuma yrnepogHom uenm
N3oMepua. NonoxkeHMe rpynn
3.3. [lonnmMepbl
Mogenb nonmnmMepa
3.4. bnoxmmMmmg
- Yrnesoabl
[NMpomn3BoaHbIE YINeBOOOB
Monekyna reMorniobunHa
BuocmHTes 6enka

4. NMpuknagHasa v NpoMbilLIeHHaa XMMus

CxeMa paboTbl HedpTeneperoHHoOro 3aBoaa

- AHMMaUMA agcopbumnm yrnepoga
[NMonyyeHMe
KpyroBopoT BeLLECTB
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JBoHoiA

Monekynel thepmeHTa
ofpaTHOW TpaHckpunTa:

FAMKONpOTEN

Ckopnyna

" Sapopbili®gsii avick
Z B BosayluHan kamepa
{ BHYTpeHHAA o6ono4vka

Xanasbl [/ -/ Hapyx+an obonoska

MOIJIEKYIIA TEMOIMMOBUHA

a-uernb
g-uenb

xeneso

"

Por

/i
—

Nerkoe | 3
Cepaue

[eYyeHb

—_—_— YKenynok
N

»
TONCTaA KULWKa

m‘ MoueBoi nyabips

ToHKaA KuWKa

1. KneTouyHoe cTpoeHue opraHu3mMoB
KrneTka »XMBOTHOIO

PacTuTenbHaa KeTka

KneTka rpmba noa MUKPOCKOMOM
MuKponpenaparT nyKa

KopeHb nyka noa MUKPOCKOMOM

JlyK

KneTkn MakoTn naoga

BHyTpeHHee CTpoeHMe naoga

2. MpocTtenwumne n 6aKkrepum
AMEDBa

[NeneHwne amMéobbl

BakTepug

IeneHune 6aktepum

Tunbl GaKTepuUm

BakTepunodar

LiInaHOBGaKTEPUIK
XenesobakTtepum

KpymHbIM MaH »xene3obakrepum
XKenesobakTtepum B Tpybe
CepHble bakTepum
HutpudbmnuympyroLuine 6aktepmm
[1neceHb

3. NpuU6HI, TULLANHUKMU

CTpyKTypa rpmba
JTncToBaTbiM NULLANHUK

4. PacTteHusa

OnblneHMe LBeTKa

CTpyKTypa LBETKa

3aB4a3b

CeMg OBYOOSbHbIX paCTEHU
CeMeHa 04HOOO/bHbIX PACTEHMN
CeMeHa ronoceMeHHbIX
PasMHOXeHWMe rofiloCeMeHHbIX
PasMHOXeHne Mxa
PasMHO)XeHMe MNanopoTHNKOB
CTpyKTypa N11CTa

[TonHOe yCcTbnue

Cpes ycTbMLa

BcacbiBaHMe BO4bl KOPHAMMU
Kannwm Bo4bl HA KOPHAX
KopeHb

BooonornolweHme gepesom
BooaHble Kannuv Ha aepese

5. XXuBoTHble (npocTbie $popMbl)
NHPYy30pUNIN:

CTpyKTypa MHPYy30pmnMn

becnonoe pasMHoOXXeHne MHPy30pnif
[NTonoBoe pa3sMHOXeHMe NHPY30PpUN
[naopa:

becnonoe pasMHOXXeHMe rmapbl
Peakuuma rmgpbl Ha MPUKOCHOBEHME
JTaHUETHUK

Pa3BumTME NaHLUETHUKA

3oonormna

Becno3BOHOUYHbIE
MOoONNKCK
JTobcTep

CTpYKTYpa Myxum
Pa3BuMTME HAaCEKOMbIX

NMo3BOHOYHbIE

PblObl

Kpokogun

Pa3BunTMe 3eMHOBOLHbIX
CTpyKTypa 3eMHOBO4HbIX

Mopckaa CBMHKa

AHaTOoMMUA rony64

AHaTOMUSA N PUIMNOMOTNA YeroBeKa

7. OnopHo-ABUrateNnbHas cUCTEMA
KocTb

MblLLUbI Tena

Ckenet

Yepen

[TO3BOHOYHUK

CTpyKTypa NMNO3BOHOYHUMKA
CTpyKTypa CKENTIETHOW MbILLLbI

8. KpoBeHOCHasa cuctemMa
KpoBeHOCHaga cnucteMa
PaboTa cepaua

KpoBaHble KIeTKU
KpoBAHbIE KNETKM XXMBOTHbIX
Monekyna reMornobunHa

9. [ObiXxaTenbHada cucrtemMa
CTpyKTYypa allbBEO/
Jlerkoe

’
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BaKTepmaanaﬂ KneTka

PA3MHOXEHWE NANOPOTHWKOB

CKonnexuse cnopaHrues
L Konsuo

/

= ] P _.“
47
Bckpbipaoliuitica
cnopaHrui
Cnopa

_ ey ApxeroHui

/ AiuexneTka
SRS S

~__[Mpopacraiwas cnopa

Monoad

PacTtutenesHas KneTka

KoHLeBan BeTBb
(TepMuHanke) akcoHa

//.

/ ,;JHBTOLIHOG TENo

STy

Mepexeat PaHBbe

Knetka LLBaHH;

MuenvHoBaR obonovka

YXuBoTHanA kneTka

YreKACblA ras

Bogopocni

10. NMuweBapuTenbHada cuctemMa
[nweBapumTenibHaa cucrtema

Pasno)eHue nepexkmcm sBogopona
MexaHn3M genctemsa pepmMeHTOoB. Npumep 1
MeXxaHU3M gencTBmna pepMeHTOoB. MNpumMep 2

1. HepBHada cuctemMa u opraHbl YyBCTB
HewnpoH

CnMHHOWM MO3r
PednekTtopHada ayra
[TofTHOEe CTpoeHMe rnasa
CTpoeHMe rnasa B paspese
[lpouecc 3peHnda
CTpyKTypa yxa
BectnbynapHbi opraH
BokanbHadg eanHMLUA

30HbI BKYCa A3blKa

12. QHOOKPUHHAaNA U BblaenuUTesibHag CUCTEMbI

DHAOOKPUHHbIE Xene3bl
HedpoH

13. NMNokpoBHaA cucrtemMa
AHaATOMMA KOXXU
CTpyKTypa BOOC

14. IMMyHHaqa cuctemMa
BNY

[Tanoyka Koxa

Bupyc

daroymnTos

15. KneToyHaa 6unonoruda
MuntoxoHapua
XpomMocoMa

IOHK

Monekyna OHK

PHK

O6pasoBaHme MPHK no maTtpuue OHK
Ctagnu nHTepdasbl
MnTO3

MWTO3 KNETOK KOPHSA NTyKa
Menos

AMUTO3

[JpobneHme KneTku
KynbTypa TKaHeu

16. Buoxumusa

ATO (apeHo3MHTpUdocdar)
YrneBofabl

JTnnunabl

O6pa3oBaHMe NeNTUOHOWM CBA3M

nettledesk.ru
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17. leHeTUKa U pa3MHOXXeHUue

[ToNoBble XPOMOCOMBDbI

[1pouecc onoaoTBOPEHUS

[1BOMHOE onsiogoTBopeHMne

dnuo

becrnonoe pasMHOXXeHMne x1aMmgoMoHaabl
[TonoBOe pa3sMHOXKeHMe XNaMnogoMoHaabl
XnamMmmgomMoHaga

18. dBonouuna n aKonorusa
[TponcxoxxgeHme >XN3HM Ha 3emne
PaHnLbl buocdepsbl

LIMKN BeLlecTB

HpyCcHOCTb /leca

19. dusunonormsa pacteHuUmn
Pa3gpa>xMMOCTb pacTeHUM
POCT pacTUTENBbHOW KNETKU
TpaHCNopT BELWECTB

20. Henpo6uonorusa
YenoBeyecKkmMm MO3Ir
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Onutep

- Mepkypui BeHepa

[O/IOTPAGUYECKME MAKETbI 110 ACTPOHOMMM

3emnA

MnaHeTbl 3eMHOM rpynmnbl

Catypn

[naHeTbl-rraHThb

rasoBble rmraHTbl

1. ConHeyHada cucteMa

1.1. ['TnaHeTbl U X OBUXKEHME
ConHe4yHada cucteMa
3eMn4d
CuncrteMa 3emnga-JlyHa

- [Bm>keHune J1yHbl BoKpyr ConHua
CxeMa oBm»keHuna J1yHbl
Pa3bl JTyHbI
MepKypum
BeHepa
Mapc
tOnuTep
CaTtypH

- YpaH
HenTtyH

1.2. ConHue

- ConHue

- CtpoeHume ConHua

1.3. lccnegoBaHMa KOCMOCA
Mapcoxof «Perseverance»

- DHepruna-bypaH

4
s nettledesk.ru
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2. OCHOBblI aCTPOHOMUMU

2.]. HebecHaa MexaHWKa U CUCTEMbI MUPA

HebecHada chepa

CyToOUHOE OBUMXEHNE CBETUJT
KynbMMHaUMG CBETU
[NMonyneHHasa BbicoTa ConHLa B
TeyeHMe roaa

IKNNAOTUKA

[NoaBW>XHas KapTa 3BE3OHOIO Heba
[eoLEeHTpUMYecCcKaa cmcteMa
[ennoueHTpmYeckasa cucrtemMa

2.2. Co3Be3ama v 3Bé3anHoe Hebo

Co3Be3aund

- 300MaKanbHble CO3BE34 M4

3. Nanaktmkm n BceneHHasa

MHoOroobpa3smne ranakTmnk
YepHada ablipa

4 N
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[0JIOTPAGUYECKME MAKETBI 10 UCTOPUM

1. ApeBHAA Pycb u CpeaHeBeKOBbe Apxeonorusa:
KaMeHHble opyamna opeBHUX
ApPXUTEKTypa U KynbTypa: nogen
XpaM [NokpoBa Ha Hepnu - XKnTenb CTOAHKN Y OEepPeBHN
- ApXaHrenbCKMm cobop B KoCcTéHKM
MockoBCcKOM Kpemne - YKpensneHmne oT KOYEBHMKOB (MO
LlepkoBb Bo3HeceHMa [ocnogHsa B PaACKOMKaM)
KonoMeHCKOM
[TOKPOBCKUM cobop (Xpam 2. Poccua XVI-XIX BekoB
Bacunnuma bna)xeHHOoro)
CoioBel KM MOHACTbIPb - MoHeTa KHA39 BrnagmumMupa
KK
- TepeMHOM gBopeLl, B MOCKOBCKOM 3. XX BeK. BOUHbI U TeXHONormm
Kpemne
MockoBCKNM KpeMib Benukaa OteyecTBeHHasa BOMHa:
BonbLiown TeaTp - BM-13 «KaTioLwa»
- 1BopuoOBag nnouwagb - [lyneMért «Makcmm»
- TaHK T-34
O6LwWwecTBO U 6bLIT: - 9K-9
BoapumH - KapTta-cxemMa «CMyTHOE BpeM4a B
KHA3b Poccnmn»
MutpononmnTt - Toproeble cBaA3M Pycu B XI-XI| BB.
- [1BOpPAHUNH
OnNpUYHMK
KpeCcTbaHWH
PemMecneHHUMK
- Toproselj
BouH 4 A
R— ' Ka3ak
N S il | : ¥y i : { - CBALLEHHUK
‘Né&‘{t‘fawlc.\ : N e L™ ' - KW . A r | - [locenok cnaeBdaH-3eMnenenbLeB

DKOHOMMUKA U TEXHOSTOTUMN:
MexaHn3M paboTbl MeYyaTHOro
CTaHka VMBaHa dépopoBa
Llapb-nyLiKa
[lapycHOe cyaHo

g% N
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[0JIOTPAGUYECKME MAKETbI N0 MEAMLIMHE
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BepxHas Yenocto

PXHsSi nonasi Bera | e

AT D2NL LI Knanan

PEXCTBOpYaTHIN KnanaH

WXHAS Nnonas BeHa

Jlesbiii xenyao4ek

1. AHAaTOMUA YyenoBekKa

OnopHoO-ABUraTesibHag cucrtemMa:
Ckenert
Yepen
[TO3BOHOYHUK

[MTweBapumTenbHaga cucTemMa:

[nLweBapuUTENbHAdA CUCTEMA
PoT

KpoBeHOCHaga cncrtema:
KpoBeHOCHble cocyabl
PaboTa cepaua
KneTkn KpoBu

nettledesk.ru
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2. dusmonorma n uoxmmma

Broxmmma KpoBu:
[eMornobuH KpoBU
- Jlnnunabl
- DepMeHTHI

MeouuMHCKMe npouenypbil:
MNepenmBaHMe KPoBU

3. O6wasa 6monorma n MegumumHa

- YPOBHW OpraHmM3aumnm

.H’Qg’ nettlebox.ru
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[0JIOTPAGUYECKME MAKETbI N0 TEOMETPUNA

1. KoopanHaTbl U BEKTOPbI 4. Yrnbl " UsMepeHusa
[NpamMoyrofibHag cMcteMa KoopgmnHaT B - Yron Mexgy npaMon 1 nioCKOCTbO
MNpOCTpaHCTBE - Yron Mexay OByM¢ MIoCKOCTAMM
KoopanHaTbl BEKTOpPA - JIMHeWHble yrnbl
CBA3b MeXxay KoopamMHaTaMM BEKTOPOB U - PaccrtogHume OoT TOYKKM 00 MITOCKOCTU
KoopaMHaTaMM ToUeK
KoopanHaTbl cepeauHbl OTPe3Ka 5. CuMmMeTpuma

- [InnHa BeKTopa No KoopanHaTtam
PaccTtodgHMe Mexay OABYyMSA TOUYKaMK - LeHTpanbHag cMuMMeTpuna
CKangpHoe rnpomnssegeHme BEKTOPOB - OceBadg cMMMeTpUA

- Yron Mexny BeKTopamMu - 3epKalibHag CUMMETPUS

I"Ipanmbele MHOIOIrpaHHMKM

2. Tena BpawieHus
6. O6béMDbI TEN

LnnmHap (MpsMon, HaKNMOHHbIN)

CeveHuUga umnmHapa - O6BEM MPAMOYIrObHOIO
[owanb NOBEPXHOCTU LMNMHAOPA napannenenuvnena
KoHyc - O6béM Kyba
OceBoe ceyeHMe KoHyca - O6BEM NMUpamMmabl
CeyeHuMe KoHyca (MapannenbHoe - O6BbEM MPU3MbI
OCHOBAHMUIO, Yepe3 BEPLUMHY)
[nowanb NOBEPXHOCTU KOHYCa 7. 3apayun U TeopeMbl

- YCEUYEHHDbIN KOHYC
Mnowanb 6OKOBOM MOBEPXHOCTM - 376 NpenyCTaHOBMEHHbIX MAKeTOB
YyCEYEHHOIo KOHYyCa 3a0a4 n teopem no GrocC
Coepa v wap
B3anMHoe pacrnofioxeHune chepbl U
M1IOCKOCTU

KacaTenbHaga niockKocTb K chepe
Mnowanb chepbl
OnwucaHHas/BnMcaHHaa chepa e N

3. MHOororpaHHUKu

Mapannenenunen (MPAMOYronbHblI)
Mpun3Ma (NpamMasd, HakToOHHag, NpaBUbHaNA)
Pa3BepTKa Npu3Mbl
NnpamMmnaa
[MpaBuMbHaa NMpamMmoa

- AnodemMa nmpamMmumabl

- YceuyéHHaga nmpamMumaa

- TeTpasap

H ;;;o’ nettledesk.ru
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- AspoanHamMmyeckasa MallMHa
btocT
BapabaHbil
boeBaa konecHMLUa
Bombapaa
Benocunen
BepTtonet
- Jlooekasgp
- 3eMNevyepnanka
NKocasap
KpenocTb
- JlogKa ¢ rpebHbIM KOTecoM
MHOrocTBo/IbHagaA NyLUKa
- OpoMeTp
OnNOPHbIV NOOLLNIHUMK
- OpHUTONTEP
[leyaTHbIM Mpecc
[TlonnpoBanbHaa MalLlMHA
[MpeobpasoBaHMe ABMKEHUS
- CaMoOBMYKYLLLAACAa TenexkkKa
- TaHK
- TeaTpanbHag MallMHa
+ 9-KYMOJbHbIN XpPaMm

4
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KomnnekcHoe peweHne Nettle

[onorpaguyecknii obpasoBaTenibHbIV Kiacc, nabopatopus, ayantopua Nettle “BapraHT Nel”

Cuctema NettleDesk
npenopaBaTtens

YnpaBneHne Mogenamu
Ha pabouunx crcTemMax
yyaLimxca

MpoeKUMOoHHbIN 3KpaH/

lonorpadpunyeckasn
MHTepaKTUBHAaA AO0CKa

cuctema NettleDesk

TpaHchaumnsa pakypca

VIHTepakTBHOE o
BUPTYya/ibHOW MoAenu

n3yyeHvie mogenemn

CO BCex pakypcos/
NHAMBUAYANIbHbIE
nabopaTopHble paboThbl

Nonorpadpuueckasn
cuctema NettleBox

MpodeccrmoHanbHbIN
HaCTO/IbHbIA KOMMNbIOTEP
AN KOMNbIOTEPHOro KJjacca

3KpaH 65 AHOVIMOB - 414
Harnga4Horo NPocMoTpa
MaCLUTabHbIX MPOEKTOB

MoLuHasa rpadpuyeckas
CTaHUW4, npegHasHayvyeHHas
Ana pabotel ¢ 2D- v 3D-
rpaprkon, BUAEOMOHTaXa

N pecypcoeMKkimx BblYNCIEHNIA

BapriaHT KOMNOHOBKW 0bpa3oBaTenibHOro npoctpaHcTea: 13 cuctem NettleDesk n 1 cnuctema NettleBox

-
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KomnnekcHoe peweHve Nettle
[onorpagunyeckmnm obpasoBaTesibHbIV Knacc, 1aboparopusd, ayantopusa Nettle “BapmnaHTt Ne2”

N

lonorpajpunyeckasn
cuctema NettleDesk

VIHTepakTnBHOE
n3yyeHvie Mmogenen

CO BCeX pakypcos/
NHAVBUAYaNbHbIE
nabopaTopHble paboThbl

MpoeKUMOoHHbIN 3KpaH/
MHTEepPaKTUBHAas A0CKa

TpaHcnauma pakypca
B/PTYa/IbHOW MOZeNu

lonorpadpunyeckasn
cuctema NettleBox

3KpaH 65 AHOVMOB - 414
Harna4HOro NPocMoTpa
MaCLLUTAbHbIX MPOEKTOB

MpodeccrnoHanbHbIN
HaCTOJIbHbIN
KOMMNblOTEp ANA
KOMMNbIOTEPHOro Ksacca

MoLLHasa rpapunyeckas
CTaHLW4,
npegHasHayvyeHHasa AN
pPaboTbl € 2D- 1 3D-
rpagpukon,
B/AEOMOHTaXa

N pecypcoemMKkmx
BblUNCNEHNI

Cunctema NettleDesk
npenogaBaTens

YnpasneHve Mmogenamum
Ha paboumx cucrtemax
yyaLimxcs

BapriaHT KOMNOHOBKM 0bpa3oBaTeibHOro npocrtpaHcTea: 13 cuctem NettleDesk 1 cnctema NettleBox
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KomnnekcHoe peweHne Nettle
[onorpagunyeckmnm obpasoBaTefibHbIV Knacc, 1aboparopus, ayantopusa Nettle “BapmaHTt Ne3”

Cuctema NettleDesk
npenoaasaTtens

MpoeKUNOHHbIN 3KpaH/

YnpasnieHne moaenamu MHTepaKTUBHasA A0CKa

Ha Pabouunx ccTemMax
YUaLLMXCS

TpaHcnauma pakypca
BYPTYanbHOW MOAEeNN

lonorpadpuueckasn
cuctema NettleBox

3KpaH 65 AHOVMOB - 414
Harng94Horo NPocMoTpa
MaCLLUTAbHbIX MPOEKTOB

NMpodeccroHanbHbIN
HaCTOJIbHbIA KOMMNbIOTEP

Fonorpadpuueckas AN KOMNbIOTEPHOro KJlacca

cuctema NettleDesk

MoLyHas rpapumnyeckas
CTaHUMA, npejHa3HayvyeHHas
A5 paboThl ¢ 2D- v 3D-
rpapukou, BNAEeOMOHTaXa

N pecypcoeMKkmx BblYNCIEHNIA

VIHTepakTBHOE
n3yyeHvie mogenemn

CO BCex pakypcos/
NHAMBUAYAIbHbIE
nabopaTopHble paboThbl

BapriaHT KOMNOHOBKM 0bpa3oBaTeibHOro npocTpaHcTea: 22 cnctema NettleDesk n 1 cnctema NettleBox

¥ .
RN nettledesk.ru N g nettlebox.ru
(o I« = be 25


https://nettledesk.ru/
https://nettledesk.ru/
https://nettledesk.ru/
https://nettledesk.ru/
https://nettlebox.ru/
https://nettlebox.ru/
https://nettlebox.ru/
https://nettledesk.ru/
https://nettlebox.ru/
https://www.youtube.com/@NettleTech/videos
https://www.youtube.com/@NettleTech/videos
https://vk.com/nettletech?from=search
https://vk.com/nettletech?from=search

[Toapep>XmnBaemMble TUMbI

MoJenen:

NPUAOXEHNE NOAAEPKNBAET MMMOPT aHMMALLNI

N NCTOYHMKOB CBETa, MMIMOPT KaMep OJ14

nepekntoyeHnst Touek 063opa A1 Kaxaoro

OObEKTA

3D files

BN

DD DD

STL OBJ FBX GLTF2 3MF

BN

D

PLY

CAD files

BN h A A

DD D

DWG STP 3DM IGES XT

BN A A A
D DD

SLDMS IPT PAR | |cATPart

NettleViewer

[TporpammHoe obecrnieveHre anga paboTel ¢ 3D-MakeTaMy 1060 CNOXKHOCTU
[TpunoxeHve Ana NpoBepkn 1 NnpocmoTpa 3D-moaenen

nepej neyatbio Ha 3D-NpurHTEpe

Halua komnaHms pa3paboTana HOBbIV MHCTPYMEHT, KOTOPbIV MO3BOISeT npocMmaTtpmBaTb nonynsgpHble CAD
dopmaTbl 3D mogenen B ronorpagpuyeckomMm ¢opmate Ha obopyaosaHum NettleBox n NettleDesk

NettleViewer — yHVBepcanbHbIV 1 IETKNIA B OCBOEHUY
NHCTPYMEHT A/19 paboThl ¢ 3D-mogensamy obpasoBaTeibHOW cpese.
OH rcnonb3yeTca AN BUPTYyasbHOro 3D-NpoToTUNMpPoBaHnS,
npeABapuTesibHOV NpoBepKkn Mogenen nepes 3D-nevatsio,

a TaKxe 414 B13yanm3saumm 1 opopMaeHusa yuyebHbIX U
nccnefoBaTebCKMX MPOEeKTOoB.

PelleHre OTIMYHO MOAXOAUNT ANS:

* Mpe3eHTauun aBTOPCKUX pa3paboToK yYaLlmxcs;

* BbIMNO/IHEHUNSA KOHTPOJIbHbIX, Tab0PAaTOPHbIX 1 pedpepaTMBHbIX PaboT;
* MpeAcTaBNeHNs pe3ynbTaToB UCCIeA0BaTeNbCKOV AeATeNbHOCTY;

* peanusauun NPOeKTHOW AeATe/IbHOCTM CTapLUEKNACCHMUKOB.

[punoxeHne NoAAePXMBAET PaboTy C MOAENSAMU B
Pa3NNYHbIX pOpMaTax, MO3BOJISET 3arpy>XaTtb
AOMNONHUTE/IbHbIE 06bEKTLI B MPOLIeCCe B3aMOAENCTBUS
N aganTmpyeTca Noj 3ajaun pasHoOro YpoBHS C/TOXKHOCTY

Ei;;;o nettledesk.ru
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