MHUHHUCTEPCTBO OBPA3OBAHUA KAMYATCKOI'O KPAA

IHPUKA3 Ne 211

r. [lerponaBnoBck-Kamuarckuii OT 18.03.2021

O6 yTBepkAeHNH HHPPACTPYKTYpHOTO JIHCTa
s co3manmsa  LleHTpoB  oOpa3zoBaHus
€CTECTBEHHO-HAyYHOM W  TEXHOJOTMYECKOMH
HaIpaBICHHOCTEN «Touka pocTay» B
Kamuarckom kpae B 2021 rogy

B cootBercTBUM ¢ PacniopskenrneM MuHucTepcTBa npocsenieHus Poccuiickon
®enepanun «O0 yTBEpKACHUM METOAMYECKUX PEKOMEHIAIMH [0 CO3/aHUuI0 U
(GYHKUIMOHUPOBAHUIO B 00111€00pa30BaTENIbHBIX OPraHU3AIUSAX, PACIIOIOKEHHBIX B
CEJILCKOM MECTHOCTH M MaJIbIX TOPOJIax, LIEGHTPOB 00Pa30BaHUs €CTECTBEHHO-HAYYHOU
U TEXHOJIOTMYECKOW HampaBieHHoctei» oT 12.01.2021 Ne P-6, mnpukazom
MunucrepctBa obpazoBanus Kamuarckoro kpast ot 18.01.2021 Ne 23 «O coznanun
[lenTpoB 00pazoBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKON HAIMPaBICHHOCTEH
«Touka pocra» B Kamuarckom kpae B 2021, 2022, 2023 rr.

ITPUKA3BIBAIO:

1. Y1Bepauth nHOPpaCTPpyKTYPHBIN JUCT A co3nanust [{leHTpoB oO6pa3zoBanus
€CTEeCTBEHHO-HAYYHOU U TEXHOJIOTHYECKON HampaBieHHoCcTel « Touka pocTa» Ha 0aze
o01eo0pa3oBaresbHbIX opranu3aiuii Kamuarckoro kpas B pamkax (eaepaibHOro
npoekTa «CoBpeMeHHas 1IKOJ1a» HAIIMOHABHOTO MpoekTa «O0pa3zoBaHue) COriacHoO
MPUIOKEHUIO K HACTOSIIIEMY TIPUKA3Y.

2. KoHTpOJIb 32 UCIIOJIHEHUEM HACTOAILIETO MPHUKa3a BO3JIOKUTh Ha HaYaJIbHUKA
otjena ooimero oopazosanus ConomoBHuK M. H.

N.o. MuHucrpa o ORYMEHT HOATVCAN N.C. Mensenesa

SN
3/IEKTPOHHOM NOAMUCHIO
] A

CBEAEHWA O CEPTUOUKATE 3N

Ceptudukat: 2CB2D6625619785717A9A91EEC720C7A443B68C2

Bnapeneu;: Mepgegnesa MpuHa CepreesHa




[TpunoxeHne K mpuKazy
MunucrepcTBa 00pa3oBaHUs

KamuaTckoro kpas
or 18.03 2021 roma Ne 211

WNudpactpykTypHBIii TUCT 11t co3aanus LleHTpoB 00pa3oBaHus eCTECTBEHHO-HAYYHOU

Y TEXHOJIOTMYECKOW HanpasiaeHHoCcTen « Touka pocTray

n/n

HaumenoBanue
000opy10BaHUS
(PBIIO)

KpaTtkue npumepHbie TexHndeckue xapakrepuctuxku (PBI10)

Enyuuunna
u3MepeHus

Koan-
YecTBO

Hena, pyo.

CTouMoCTD,
pYoO.

HaunmenoBanue Hanpasiaenusi: '"Cmanoapmuutii Komniekm'"'

HanmvmeHnoBaHue
pazzena:
"CranaapTHbIN
KOMITIEKT"

CmanoapmHuvlii
KOMNIeKm

Ecmecmeennonayunas nanpasieHnocmy: 1. Obwee obopyoosanue (puzuka, xumus, 6uonoeus):
1.1 Hugpposas nabopamopus yyenuueckasn (Qusuxa, xumus, ouonoeus). Koaruuecmeo — 3 eo.
Onucanue: *  Lupposoti damyux 21eKkmponposooOHOCmuy  * Ludgposoii damyux pH

Lughposoii oamuuk nonodicenuss * Lugposoii  damuux  memnepamypol .

Lugposoii oamuux abcorromnozo oasneHus * Lugposoii  ocyurnoepaguueckuii
oamuux ® Becwvi snekmponnvie yueonvie 200 2 * Muxkpockon: yugposoti  unu
onmuueckuil ¢ ygenuyernuem om 80 X ¢ Habop ona uzeomoenenus muxponpenapamos —*

Muxponpenapamol (habop) * CoeounumenvHoie npogooa, npPOCPAMMHOE
0bOecneuenue, Memooudeckue YKasaunus * KOMNIIEKM — CONYMCMEYIOWUX — 31eMeHmos  OJis
ONbIMOG NO MexaHuke * KOMNJIEeKmM — CONYMCMEYIOWUX DIIeMeHmos Ol  ONblmog No

MOﬂeKyJZ}lpHOiZ qbuauke ® Komnjiekm conymcmeyrowux IJ1eMennios 071  ONbIMO8 No

KOMnJjieKkm

4.00

1591000.00

6364000.00




n/n

HaumeHnoBaHue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO)

Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pyo.

D1eKMPOOUHAMUKE * KOMNIEKM CONYMCMEYIOWUX 21eMeHmos 01 onvlmos no onmuke 1.2
Komniexm nocyovt u 060py008anus 01 Y4eHU4eCKUxX onvlmos ((huzuka, xumus, Ouonozus).
Konuuecmeso — 3 ed. Onucanue: »  [[Imamus nabopamopusiii xumuveckuui * Habop uawex]
Ilempu Habop uncmpymenmos npenaposanvuvix * Jlodxcka 01 coicueanus eeujecms
Cmynka ¢papghoposas ¢ necmuxom * Habop 6anok 0ns xpameHus meepovix peakxmugos
(30 — 50 mn) « Habop cknanox (ghrakonos) 05 Xpanenusi pacmeopos peaKkmugos Habop
npubopox (11X-14, I1X-16) * Ilpubop ons nonyuenus 2azos * Cnupmoska * loprouee 0ns
cnupmosox * Dunvmposanvras oymaea (50 wm.) * Konba konuueckas  Ilanouxa
CMeKNAHHASA (C Pe3sUHOB8bIM HAKOHEYHUKOM) ® Yaweuka ons 8bINAPUBAHUS
(6vinapumenvras waweuxa) *Meprbiil yururop (niacmuxoswiii) * Boporka CMEKSIHHAS
(manas) Cmaxkan cmexnannoiti (100 mn) *  Tazoomeoonas mpyoxa 2.
Obopyodosanue Ona uzyuenus oOuonocuu. 2.1 Komnnexm 61ajdcHvlx npenapamosd
Oemoncmpayuonnvlil. Konuuecmeso — I ed. Onucanue: *  Ha3HaAyeHUe: 0eMOHCMPAYUOHHOE,
Mamepuan KoumeuHepa: NAACmux, * 2epMemuunas  KpblwKa. —Haauyue, .
Kpen/ieHue IKCHOHAma. Haauyue, * KOHCepeupylowee  8ewjecmeo.  Haiuvue, .
HAaKJelKa ¢ HauMeHo8anueM: Hanudue. *  He menee 10 npenapamos u3 npueeoenHozo
HUJCe CNUCKA: O Braxcuwvui npenapam "bes3yoxka” o Baascuwiii npenapam "l'adwxa” o
Brasxcuoui  npenapam  "Buympennee cmpoenue  6proxonozo2o  moanocka" o
Brasicnwiit npenapam "Buympennee cmpoenue kpvicol” 0 Braoichulil npenapam
"Buympennee cmpoenue nsa2ywku" o Bnasxcnvii npenapam "Buympennee cmpoenue nmuysl” 0,
Braoicnviti npenapam "Brympennee cmpoetue pviovl” o Bnaswchwiii npenapam
"Kapacv" 0 Bnaosicnvui  npenapam "Kopenv 60006020 pacmenus ¢ kiydoewvkamu” 0
Braoicnviti npenapam "Kpesemxa" o Baasicnoiil npenapam "Hepeuoa” o - BaaoicHulii
npenapam "Pazeumue kocmucmotui pviovt” o Brasxcnoii npenapam "Pazeumue xypuyst’
0 Brascnvui npenapam "Cyugpomedysa"” o Bnaowcnviti  npenapam  "Tpumon” o

Braoscnvui npenapam "Yepenaxa 6onomuasn’ o Brasxenoui  npenapam  "Yoc" o




HaumenoBanue

Ne Enununa | Koan- CTOoMMOCTD,
o0opynoBaHusi Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO) Hena, pyo.
n/n H3MEPEeHMs | YeCTBO pYO.
(PBIIO)
Braxcuoui npenapam "Hwepuya” 2.2 Komnnexm eepbapues O0emMOHCMPAYUOHHDBIUL.
Konuuecmeso — 1 ed. Onucanue: *  Haznauenue: 0eMOHCMPAyUoOHHOE, * OCHOBA ol
Kpenienus: 2epoapusiil 1ucm, * CHUCOK 9KCNOHAMO8. HAIudue * He meHee 8 cepbapues
13 npueedenno2o Hudxce cnucka: o I'epoapuil "/lepe6vs u kycmapruku" o I'epbapuii
"Jluxopacmywue pacmenus" o TI'epbapuii "Kopmoswvie pacmenus” o I'epbapuii
"Kynomypnwvie pacmenusn” o 'epoapuil "Jlexapcmeennvie pacmenus” o I'epbapuii
"Meoonocnvle pacmenus” o I'epoapuii "Mopghonoeus pacmenuii” o T'epbapuii
"OcHosHvie epynnvl pacmenuit” o I'epoapuii "Pacmumenvhbie coobwecmsa” 0

TI'epoapuii "Cenvcroxoszsaiicmeennvie pacmenus” o I'epbaputi "HAooeumovle pacmenus” o
T'epoapuii xk xypcy ochoé no obwei o6uonoeuu 2.3 Komnaekm xoanexkyuul
0eMOHCMPAYUOHHBLIL (MO pa3HbiM memam Kypca ouonoeuu). Koruuecmeo — 1 ed. Onucanue.
Hasnauenue: demoncmpayuonnoe, ® 0cHo8a 0115l KpenjieHus: Haaudue, * HAKIeuKu ¢
HaumMeHo8aHueM: Hanudue * He MeHee [0 Kolnekyuil U3 NPUBCOEHHO2O HUdNCE CHUCKA: O
Konnexyus "l'onocemennvie pacmenus” o Koanexyusa "Odbumamenu mopckozo ona" o
Konnexyus "llaneonmonocuueckasn” o Konnexyuss  "llpeocmagumenu  omps008
Hacekombix" KoIuuecmeo nacekomuix: He menee 4 o Konnexyus "llpumepvr 3awyummnoix|
npucnocoonenutl y nacexkomvix" o - Koanexkyus "Ilpucnocobumenvruvle  uzMeHeHus 8
Koneuynocmsx Hacekomulx" o Konnexyusa "Pazeumue nHacekomvix ¢ HenoInviM npespaujeruem’
0 Konnexyusa "Pazeumue nacekomvix ¢ nonuwvim npegpawenuem” o  Konnexyus

"Pazeumue nuienuyvl” o Konnexyus "Pazeumue 6abouku” o Konnexyus "Pakosumbl
monnockos” o Konnexyus "Cemeticmea 6abouexk” oKonnexyus ~ "Cemeticmea  scyxog” o
Konnexyus "Cemena u nnoovt" o Konnexyusa "®@opma coxpanHocmu uUcKonaemvlx|
pacmenuti u scusomuvix”" 0o Habop  naneommonocuueckux  Haxoook  "l[poucxooicoenue
uenogexa" Koruvecmao mooeneil: He menee 14 3. Obopydosanue 01 usyuenus xumuu: 3.1
Jlemoncmpayuonnoe obopyoosanue. Konuwecmeo — 1 ed. Cocmag kommniekma: o

Cmonuk noovemuoli Haznauenue: coopka yuebHvlx yCmMaHno8oK, pazmep CmoleuHuybl:




n/n

HaumeHnoBaHue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO)

Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pyo.

He menee 200*200 mm, niasHwvlii NOOveM ¢ NOMOWbIO sunma. Haiuyue o Lllmamues
OemoncmpayuonHnvlll xumudeckuu: Hasnauenue: Odemoncmpayus npubopog u YCmaHosox,
0Nnopa, CMepoIICHU, TanKu, Mygmol, Kolbya: HaAludue, 803MONCHOCMb 3AKPENIeHUs. 2JIeMeHmMos
Ha pa3nuyHoll gblcome: HalUYUe 0  Annapam O NpoBedeHus  XUMUHECKUX — DeaKyull:
Hasnayenue: 0eMOHCMpayusi XuMuieckux peakyutl, no2iomumens napo8 u 2da3os. Haludue,
mamepuan konowl: cmexno o Habop ona snexkmpoausa Oemoncmpayuonnwviii: Haznauenue:
U3yUeHue 3aKOHO8 JIeKMpoausd, cOOpKA MoOenu AKKyMYAamopd, emMKOCMb: Haiudue,
D1eKMpOoObl: HAIUYUe O Komnnexm mepnvix kon6 manoeo obwvema: Hasnauenue:
OeMoHCmpayuoHHble onvimvl, 00vem kono: om 100 mn 0o 2000 ma, Koruwecmao Koab: He MeHee
10 wm., mamepuan konb: cmexno o Habop ¢raxonos (250 — 300 mn ons xpanerus pacmeopos
peakmusos) Hasnauenue: xpaneHue pacmeopos peaxmugos, KoIu4ecmseo QiaKoHo8: He MeHee
10 wm., mamepuan ¢hnakonos: cmexio, npooKa: Haiuyue o Ilpubop ona onvimog no
XUMUU C DNIEKMPUYECKUM TMOKOM (1a00pamopHbliL) O Ilpubop ona unrrocmpayuu 3aKoHa
coxpanenus maccuol geujecms: cocyo Jlanoonvma: Hanuyue, npobKa: Haiudue, mun npuobopa:
0eMOHCMPAYUOHHDIL O Henumenvruas  eopouka:  Hasumauenue:  pasoenenue  08)X|
orcuoKocmeti N0 RIOMHOCMU, MAMEPUAT OPOHKU: CMEKILO O Ycemanoska ons nepeconxul
sewecms.: Hasnauenue: demoncmpayus ouucmky 8eujecmsd, Nepe2oHKd, Kouovl, X0100UNTbHUK
07151 OXNAJHCOEHUsl, QIIOHMC, NPOOKA: HaAluuue, OAUHA YCMAHOBKU: He menee 550 mm o
Ilpubop ona nomyuenus 2az08: HasHaueHue: NOJYUeHUe 2308 8 MANbIX KOIUYeCmeax,
cocmas KomMniekma: He menee 6 npeomemos o bana xombunupoeannas nabopamopmuas:
baus 800sHaA: Haludue, KOIbYA CMEHHble C OMBepCMmusMU PA3H020 Ouamempa: Haludue,
naumka snekmpudeckas: Hawudue o Papgoposas cmynka ¢ necmuxom: Hazumauenue: 04
pazmenvueHuss KPYNHLIX @Opakyuii eewjecme U NpueomosieHus NopPouKosvlx cmecel O
Komnnexm mepmomempos (0— 100 C; 0— 360 C) 3.2 Komnnexm XUMUYECKUX|
peaxmusos. Konuuecmeo — 1 ed. Cocmas komnaekma: o  Habop — «Kucromery  (azomuas,

cepHas, consinas, opmoghocgopras) o Habop  «l'uopoxcuowvry  (cuopoxcuo  bapus,




n/n

HaumeHnoBaHue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO)

Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pyo.

CUOPOKCUO KANUSL, SUOPOKCUO KANbYUSL, SUOPOKCUO HAMPUSL) O Habop «Oxcuovt memannosy
(antomunus oxcuod, bapus oxcuo, sucenesa (Il) oxcuo, karvyus okcuo, macrnus oxcuo, meou (I1)
OKCUO, YUHKA OKCUO) O Habop «lllenounvie u wenounosemenvHvle Memauivly (Aumull,
Hampuil, kaneyuti) o Habop «Memannvry (amomunutl, scene3o, MazHuil, medsb, YUHK, 01080) O
Habop «lllenounvie u wenounozemenvrvle Memaiivly (MUmuil, Hampuu, Kaabyuti) o
Habop «Ocneonacnvie sewecmear (cepa, ¢hocgpop (kpachuiii), oxcuo ¢ocgopa(V)) o
Habop «lanozenvry (w00, opom) o Habop  «lanocenudviy  (antomunusi — Xaopuo,
amMmoHus xaopuo, bapus xaopuo, sxcenesa (I11) xnopuo, karus tioouo, Kaius xa0puod, Kaibyus
X10puod, aumusi Xa0puod, macuus xaopuod, meou (Il) xnopuo, nampus opomuo, Hampus pmopuo,
Hampus xnopuo, yuuka xaopuo) o Habop "Cyrvghamol, cyrvgpuowel, cyrvgpumol” (anromunus
cynvham, ammonus cyavgham, sxcenesa (Il) cynogpuo, scenesa (Il) cyrvgpam, 7-mu 600HbIU, KATUS
cynvgpam, kobanoma (Il) cynvgham, macnus cynvgpam, meou (11)) cynvgpam 6e3600nwitl, meou (I11)
cynbpam S5-mu 800HbI, HaAMpUs CYIb@uo, Hampus Cyib@um, Hampus cyib@am, Hampus
euopocyavpam , nuxens cyrvgham o Habop "Kapbonamer” (ammonus xapdoonam, Kanus
kapoonam, meou (II) kapbonam ocHoHOU, Hampusi KapOOHam, HaAMpus. 2UOPoKapooHam) o

Habop "®ocgamut. Curuxamol” (kanus monocuopoopmogocgam, nampus cunuxkam 9-
mu 600HbIL, HamMpus. opmogocham mpexzameweHHblll, Hampus oucuopogocgham) o Habop
"Ayemamol. Pooanuowvi. Coedunenus sceneza” (kanus ayemam, kanus geppo(ll) eexcayuaruo,
kanusi peppo (111) eexcayuonuo, xanus pooanuo, Hampus ayemam, ceunya ayemam) o Habop
"Coedunenus mapeanya" (kanus nepmaneanam, mapeanya (IV) oxcuo, mapeanya (I1) cynogpam,
mMapeanya xaopuo ) o Habop "Coeounenusi xpoma" (ammonus ouxpomam, Kanus
ouxpomam, xanusi xpomam, xpoma (II1) xnopuo 6-mu éoonwiti) o  Habop "Coedunenus xpoma'
(amMMmoOHUsL duxpomam, Kaaus ouxpomam, kanus xpomam, xpoma (I11) xropuo 6-mu 600uwiil) o

Habop "Humpamul" (antomunusi Humpam, amMmoHuUsi HUMPAm, Kaius HUmpam, Kaibyus
Humpam, meou (I1) numpam, nampus numpam, cepeopa numpam) o  Habop

"Unouxamopwl" (naxmouo, memunowlli opaniceswvill, peHorgpmaneur) o Habop




n/n

HaumeHnoBaHue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO)

Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pyo.

"Kucnopoocoodepoicawue opeanuyeckue seujecmea’ (ayemon, enuyepu, Oudsmuiosvlli 3Qup,
Cnupm H-0ymuiosslil, CRUpm U30AMULO8bIl, CRUPM U300YMULO8bIL, CNUPM SMUL08bI, (eHOI,
hopmanun, SmuneH2IuKoIb, YKCyCcHo-amunosvlil a¢hup) o Habop "YVenesooopoowr” (bensum,
eexcam, Hepmo, moayon, yuxkiozeckarw) o Habop "Kucnomer opeanuueckue"  (kucioma
AMUHOYKCYCHAA, KUCIOMA OeH30UHAs, KUCIOMA MACIAHAA, KUCIOMA MYpasbuhas, KUCIOmd
071eUH06As, KUCIOMA NATbMUMUHOBAS, KUCIOMA CMeapuHo8ds, KUCIOMA YKCYCHAs, KUCIOMA
waeenesas) o Habop "Yeneoovi. Amunwl” (anunum, anunun cepHoxkucawvii , /[-enokosa,
MemunamuH 2uopoxaopuo , caxaposa) 3.3 Komnnexm konnexyuii uz cnucka. Konuuecmeo — 1 eo.
Onucanue: » Hasznauenue: deMoHCMPpayuoHHoe, * 8UO YNAKOGKU. KOPOOKA, *  Onucauue:

Hanuuue Cocmae xomniexma: o Konnexyus "Bonoxna" o Konnexyus
"Kamennolii yeonv u npodykmel e2o nepepabomxu” o Konnexyua "Memannot u cnnasgol” o
Konnexyus "Munepanvt u 2opusie nopoowt” (49 euoos) o Konnexyus "Munepanvhoie
voobpenus" o Konnexyus "Hegpmov u npooykmei ee nepepabomru” o Konnexyus
"Ilnacmmaccot” o Konnekyus "Tonaueo" o Konnexyus ~ "Yyeyn u  cmam" o
Konnexyusa "Kayuyk" o Konnexyus "llIxana meepoocmu" o Habopwi ol

MOOeUposanUsl CMpoenus Op2aHuyecKux eewjecme (yuenuueckue) He menee 4 wm. 4.

Obopyoosanue Ons usyuenus ¢usuxu. 4.1 Obopyoosanue 05t 0eMOHCMPAYUOHHBIX]
onvimos. Konuuecmeo — 1 ed. Cocmas xomniekma: o LImamue O0eMOHCMPAYUOHHDBILL:
Hasnauenue: nposedenue OeMOHCMPAYUOHHBIX ONLIMOG, OCHOBAHUE, CMEPHCEHb, NANKU,
Konvya, my¢pmol. nanudue o Cmoaux noovemmuwiii: Tun cmonuka: yuyeOHbIU/1AO60pamMOpHbLiL,
0Nnopa, cmepiHceHb UHMOBO, BUHM Pe2YTUPOBOUHDLI. HATUYUE, PYHKYUSL NOObEMA U ONYCKAHUS
cmoauka: naiuuue o McmoyHux nocmosanHoz2o u nepemenno2o Hanpsacenus: Hasnauenue: 0ns
NUManus pe2yaupyemol;M nepemMenHbiM U HOCMOAHHBIM MOKOM SJIEKMPUYECKUX CXeM, Yacmoma,
I'y: 50, nompebasemasn mownocms, BA: 10 o Manomemp HCUOKOCMHOU
Oemoncmpayuonuwvii: Haznauenue: 0ns uzmepenus oasienus 00 300 mm 600siH020 cmonbd

ebllle U HUudCe ammocgheproeo Oaenenus, cmekiaunas U-obpaznas mpyoka na noocmaske:




n/n

HaumeHnoBaHue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO)

Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pyo.

Hanuuue o Kamepmon na pezonancnom awuke: Hasnauenue: 03 0emoHcmpayuu 36yK08bIx]
KONMeOanull U 60NH, 084 KAMEPMOHA HA PE3OHUPYIOWUX SAWUKAX: HATUdUe, pe3UHOBbIL
MOJIOMOYeK: Hanuyue o Hacoc sakyymmnvtii ¢ anekmponpueooom: Hasnauenue: cozoanue
paspsdceHus U U30bIMOUHO20 0ABNIEHUSL 8 3AMKHYMbIX 00bEMAX, ONbIMbL: KUNEHUE HCUOKOCTY]
NpU NOHUINCEHHOM O0aBNeHUl, 8HeulHee U 6HympenHee oaeneHue u op. o Tapenka 6axkyymHas:
Hasnayenue: O0emMoHCmMpayus ONbIMOE 8 3AMKHYMOM 00beMe C pa3PeHCeHHbIM B030YXOM,
OCHOBAHUE C KPAHOM, KOJIOKOJL U3 MOJCMO20 CMeEKId, Pe3uH08ds NPOKIAOKd, INeKMPUYECKUll
360HOK. Hanuuue 0  Bedepko Apxumeda: Haznauenue: demoncmpayus 0eticmeus HeuoKkocmu
Ha nozpysjceHHoe 8 Hee Meno U UzMepeHue BeIUYUHbl BbIMAIKUBAIOWElN CUNbl, 8e0ePKO, Melo
YUTUHOPUYECKOU (hOpMbL, NPYHCUHHBLIL OuHAMOMemp: Haauyue 0 O2HUBo 8030YWHOE:
Hasnauenue: O0eMOHCMpayusi 80CNIAMEHEHUs 20pIoYell CMecu Npu ee ObICIMpPOM CHCAmuu,
MoaCmoCmeHHbIlL YUTUHOP, NOPULEHb HA MEMATUYECKOM WMOKe C PYKOSIMKOLL, NOOCMAsKA 0.5
yununopa: nanudue o Ilpubop 0na Oemoncmpayuu oaeneHuss 6 scuokocmu: Hasnauenue:
0eMOHCmMpayus UsMeHeHUs 0a6ieHUsl ¢ 2IYOUHOU NOSPYHCEHUSA, OAMYUK 0aBLeHUsl, KPOHUMEUH
0J15 KpenjieHus Ha cmenKe cocyod: Hanudue o IIpubop ons 0eMoHCcmpayuu
ammocgheprozo Oasnenusi (mazoebypeckue nonywiapus):Hasnauenue: Odemoncmpayus cuivl
ammocgeprozo oasnenus, 08a pazbeMHbIX MEMANLIULECKUX NOLYUAPUS C NPOYHBIMU PYUKAMU U
XOPOULO NPUWTUGOBAHHBIMU KPASAMU, HUNETb C KPAHOM: HAIuYUe, co30a8aemoe 8Hympu uapos
saxyymmempuyeckoe oasnerue: ne menee 0,05 MIla, maxcumanvroe paspuvlearowee ycuiue: He|
menee 90 Ho Habop men pasnoco obvema: Hasnauenue: Onsi onpedeneHusi U CPAGHEHUS.
menioemMKocmu 1 NIOMHOCIMU PA3TUYHBIX MEEPOLIX MAMEPUAN08, YUTUHOPLL U3 PA3IUYHBIX]
Mamepuanos: He menee 3 wim., KprOuKu 01 NOO8EULUBAHUS YUTUHOPOB: HATUYUE O Habop
men pasHoi maccvl. Haznauenue: 0ns onpedenenus u CpagHeHuro NJIOMHOCMU PA3TUYHBIX]
mMamepuanos, YUIUHOPbL U3 PA3IUYHBLIX MAMepuanog: He MeHee 3 wim., KpHOUYKU O]
noo06euUB8aHUs YUIUHOPOB. HAIUYUE O Cocyoul coobwarowuecs: Hasnauenue:

OeMOHCMpayust 00UHAKOBO20 YPOBHSI 0OHOPOOHOU HCUOKOCU 8 COODWAOUUXCS MedHCOY OO0
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cocyoax pasznou (opmul, coodowarwuecs cmeKkisaHHble mpyoKu paHou Gopmul. He MmeHee 3
wim., noocmaska: Hanudue o Tpyoka Hviomona: Hasnauenue: oemoncmpayus
0OHOBPEMEHHOCMU NAOEHUS. PA3TUYHBIX e 8 PA3PENCEHHOM 8030VXe, (DYHKYUS NOOKTIOUEHUS
K 6aKyyMHOMY HACOCY. Hanudue, O1uHa mpyoku: ne menee 80 cm., pe3unosvie NPoOKU, HUNNETb.!
Hanuyue, Konuvecmso mei 8 mpyoxe: ne menee 3 wm. o Llap  Ilackana: Hasnauenue:
Oemoncmpayus nepeoaiu npou3eo0UMO020 HA JHCUOKOCMb OABNeHUsl 8 3AMKHYMOM cocyoe,
Oemoncmpayusi  noovema  JHCUOKOCMU — NOO  Oelicmeuem  ammocghepHo2o  0agienus,
MemanIu4eckutl YUIUHOp ¢ ONpagamu, NOPUIEHb CO WMOKOM, NOAbLI MEeMALIU4ecKutl wmap ¢
omeepcmusmMu: Haauyue, OIUHA YUIUHOpa: He menee 22 cm, ouamemp wapa: we menee 8 cm 0O
Hlap ¢ xomvyom: Hasznmauenue: Odemoncmpayusi pacuiupenus meepoo2o meid npul
Hazpesanuu, Wmamus, Memauiuieckoe Koabyo ¢ MyQmoil, wap ¢ yenoukou. Haaudue, OauHd
yenouxu.: ne menee 80 mm, ouamemp wapa. ve menee 25 um o Illap c KONbYOM:
Ha3znauenue: OeMOHCMpayus pacuiuperus meepoo2o meid Npu HASPeGaHuu, wmamus,
Memaniuieckoe Koavyo ¢ My@Qmotl, wmap ¢ Yyenoukou: Hanudue, OIUHA Yyenouku. He meree 80 mm,
Ouamemp wapa: ne menee 25 um o L{ununopsl  ceunyogvle co cmpyeom: Hasnauenue:
OeMoHCmMpayusi 83AUMHO20 NPUMSINCEHUST MeNHCOY amoMaAMU meepoblx mel, KOAUYeCme0
0OUHAKOBLIX YUNUHOPOB: HE MeHee 2 uim., Mamepuail YuiuHoOpog.: Cmaisb U CUHel, KpIouKu 0is
noosewueanus: Hanudue, cmpye, Hanpaeisiowas mpyoka: naiuuue o - Ilpubop Jlenya:
Hasznauenue: 01 UCCI€008aHUSL 3ABUCUMOCIU  HANPABIEHUS. UHOVKYUOHHO20 MOKA Om
xapakmepa uzMeHeHUs MACHUMHO20 NOMOKA, CIMOUKA C KOPOMbBICIOM. HAIUYUe, KOIUYeCmeo
AnroMUHUEBbIX KOeY: He MeHee 2 wm., npope3b 6 00HOM U3 KoJey: Haiudue o Maenum
0y2000pasnbili demoncmpayuonnsili: Hasnauenue: Oemoncmpayus c8otcme NOCMOSHHBIX
MACHUMO8, MUN MAZHUMA: HAMASHUYEHHbIU OPYCOK, KOIUYeCMB80 Y8emos MAeHUMA. He MeHee
2, 0003HAYEHUE NOTIIOCO8 MACHUMA: HATUYUE O Maenum nonocoeotl 0emMoHCMPAYUOHHBIU
(napa): Hasznauenue: Oemoncmpayusi c80UCME HNOCMOSIHHbIX MASHUMOG, MUNn MAa2HUma:

HaMazHU4eHHbIL OPYCOK NPAMOIUHENHOU POopMbl, KOIUYECMBO Y8emos MazHuma. He meHee 2,
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0003HaUeHUe NONI0CO8 MACHUMA: HATUYUe O Cmpenku MmacHumuvle HA  WMAMUBAX:
Hasnauenue: demoncmpayus 63aumMo0eicmsus noaoco8 MazHumos, opueHmayuu MazHuma 6
MACHUMHOM NOJle, HAMACHUYEHHAs CMPeKA: Haludue, KOIUYecnmeao yeemos MasHuma: e menee
2, noocmaeka. namuuue o Habop 0eMOHCMPAYUOHHBII "Onexmpocmamuxa'
(anexmpockonvl (2 wm.), cynman (2 wim.), NAIOYKA CMEKIAHHASA, NAIOYKA IOOHUMOBAs,
wmamugwl uzonupyiowue (2 wm.) o Mawuna — snekmpogopnas Ui 8bICOKOBONbMHUBIU
ucmounuk: Hasznauenue: 01 nonyuenuss 31eKmpudecko20 3apsaoa 6blCOKO20 NOMEHYUand u
noyYeHuss UCKPOB02o paspadd, OUCKU HA CIOUKAX: HAIuYue, KOIU4eCmeo NetlOeHCKUX OaHOK:
He meHee 2, noocmaeka: Haaudue o Komniekm npoeooos: /[nuna: ne menee 500 mm - 4 wm ,
250 mm - 4 wm., 100 mm - 8 wm., HasHaueHue: 05l NOOKIOYEHUSL OeMOHCMPAYUOHHBIX NPUOOPOS
U 000pPY00BAHUSL K UCMOYHUKY MOKA, 051 COOPKU DNIeKMPULECKUX Yenell, BKII0UAs JIeMeHmMbl U3
pabomur "[locmosannviii anekmpuueckuti mok" 4.2 Obopyoosanue 015 1a60pamopuvix pabom u
yueHuyeckux onvlmos (Ha oaze xomniekmog ons OI3). Konuuwecmeo — 8 ed. Onucanue: o
LImamue nabopamopHwlii ¢ Oeprcamenamu o 8echl INeKMPOHHbIE O MEH3YPKA,
npeden usmepenusi 250 ma o ounamomemp 1H o  ounamomemp SH o yunudp cmanvhot, 25|
cm3 0 yunuHop anromuHueswvli 25 cm3 0 yunuHop anromuHuessvli 34 cm3 0 YyuaruHop
naacmuoswiii 56 cm3 (011 uzmepenusi cunvl Apxumeoa) o npyowcuna 40 H/m o npyoscuna 10
H/m o epysvtno 1002 (6 wm.) o epy3 nHabopuwvili ycmanasiueaem maccy ¢ uwiaeom 10 2 o
MepHas 1ewma, TUHeuKd, mpaHcnopmup o Opycok ¢ KpIOYKOM U  HUMBIO 0
Hanpagnaiowas oaunou He menee 500 mm. JlondcHvl Obimb obecneyeHvl pazHble
K03 Puyuenmol mpenus 6pycKa no Hanpagisouel o CceKyHoomep 91eKMPOHHBLU q
0amuuKoM 0 HANpAgIAWdAs CO WKALOU 0 OPYCOK OepesaHHbIL C NYCKOBbIM MASHUMOM O
HUMAHOU MASIMHUK C 2PY30M C NYCKOBbIM MACHUMOM U C 803MONCHOCMBIO USMEHEHUS]
ONIUHBL HUMU 0pblYae O OJI0K NOOBUNCHBINL O OJIOK HENOOBUICHDILL O Kanopumemp
o mepmomemp o0 UCMOYHUK NUMAHUS NOCMOSHHO20 MOKA  (8bINpAMUmMENb  C

6300HbLIM Hanpsicenuem 36-42 B unu 6amapeiinviii 610K ¢ 803MONCHOCHbIO Pe2yIUPOSKU|
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BbIXOOHO20 HANPANCEHUSL O BObMMemp 08yxnpeoenvusvlil (3 B, 6B) o amnepmemp
0syxnpeodenvuuiii (0,64, 34) o pezucmop 4,7 Om o pesucmop 5,7 Om o  aamnouxa (4,8
B, 0,5 A) o  nepemenusiii pezucmop (peocmam) 0o 10 Om o coedunumenvhvle nposood,
20 wm. o CKIIH0Y O Habop npososoUHbIX pe3ucmopos plS o cobuparowas IuH3a,
oxycnoe paccmosanue 100 mm o cobuparowas nun3a, @okycHoe paccmosHue S0mm o
pacceusaowas 1uH3a, QOKycHoe paccmosHue -75Mm 0 IKPaH o onmuueckas
CKamwsl 0 caauo «Mooenv npeomemay o oceemumenb 0 ROAYYUTUHOD q
NIAHUEMOM C KPY2O8bIM MPAHCHOPMUPOM O Ilpubop Ons uzyueHus 2a308viX 3aKOHO8 O
Kanunnaper o Ionapouo 6 pamxe o Lenu FOHnea o Kamywrxa momox o bnok
010008 0 bnok konoencamopos o Komnac o Maenum o Onekmpomaznum 0
Onunxu  cene3nvle 6  bauke Texnonocuueckas  HanpaséieHHocmv: 1.
Obpazosamenvhblii. KOHCMPYKMOP 0l NPAKMUKU  OJI0YHO20 NPOSPAMMUPOBAHUS C
Komniekmom oamuukos. Konuuecmeo — 1 ed. Onucanue: * Pobomomexnuueckuii Habop),
npeonaznauen Ol U3YYEHUs. OCHO8 POOOMOMEXHUKY, Oemanell, Y3108 U MeXAHU3MOS,
HeoOX00UMbLX 0151 CO30aHUst pobomomexHuueckux ycmpoticms. * Habop npedcmasnsem co6oi
KOMNIEKM CMPYKMYPHBIX dNEMEHMO8, COCOUHUMENbHBIX DNeMEHMO8 U INeKMPOMEXHULeCKUX]
KOMNOHEHMO8. * Habop noseonsem cobupame (u npocpammuposams codoupaembvie
Mooenu), U3 I1eMeHmMOo8 6X00AUUX 8 €20 COCMAB, MOOEIU MEXAMPOHHBIX U pOOOMOMEXHUYECKUX]
YCMpoticme ¢ asmomamusupo8aHHbiM YNpagienuem, 8 mom 4ucie Ha Ko1eCHOM X00Y, d MAK e
KOHCMPYKYULl, OCHOBAHHBIX HA UCNOIb308AHUU Nepeday (8 MoM YUCIe YePBAUHbIX U 3YOUAMDBIX),
a Max dice pvluazo8. * C6eMOOUOOHBILL  MAMPUYHBIL  Oucniell ¢ 0elou nooceemkou Hd
KoHmpoiepe Konuuecmseo nopmoe 660o0a/evieo0a ma kowmpolniepe He Menee 6 *
Konuuecmeo knonok ne menee 4 Obwee konuvecmeo snemenmos: He mene 520 wm,
6 Mom yucne: o 1) npoepammupyemviti OI0K ynpasienus, KOMopbvlil Moxcem pabomamy
ABMOHOMHO U 8 NOMOKOBOM pedcume; 0 2) cepoOMOmMOopvl 0 3) 0amuyux cuivl o 4)

Oamuux paccmosuusi o 5) 0amuux yeema o 6) akkymyaamopuas bamapes o 7)
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[ Inacmukosvie cmpykmypHvle 21eMeHmbl, GKIoUds NephopupoeaHuvie 3j1eMeHmbl. OAanKu,
KYOUKU, OCU U 8aJIbl, COEOUHUMEIbHbLE DTIeMeHmbl K OCAM, WecmepHu, NpeOHa3Ha4eHHbvle Od
CO30aHUs YepBAYHbIX U 3Y0UamblX nepeoad, coeOUHUmenbHvle U KPenexicHvle 3j1eMeHmbl, O

8) Ilpoepammnoe obecneyeHue, ucnorv3yemoe 0 NPOSPAMMUPOBAHUSL COOUPAEMbIX
pobomomexHuueckux mooeneil u ycmpoucmes, 00CMYnHo 01 cKauueanus uz cemu Mnmepuem
2. Obpa3zosamenvhbiil HADOP NO Mexanuke, MexampoHruke u pooomomexnuke. Konuuecmeo
— I ed. Onucanue: * Komnnexm 05 uzyuenus OCHO8 DJIEKMPOHUKU U DPOOOMOMEXHUKU *
Habop oOonocen Ovimv  npeonasHauen Onisi NpoGeOeHus: YYeOHuIX 3aHAMUU N0
D1eKMPOHUKe U CXeMOMeXHUKe C Yelablo Uzydenus naubonee pacnpoCmpaneHHol 21eMenmHou
Oazvl, npumeHseMou OJisl UHICEHEPHO-MEeXHUUeCK020 MEOopYecmea yuawuxcsi u paspadbomxul
VueOHvlx mooenei pooomos. Habop odondcen nossonsime yuawumcs Ha npakmuxe 0C80UMb
OCHOBHble MEXHONI02UU NPOEKMUPOBAHUSL POOOMOMEXHUUECKUX KOMNIEKCO8 HA Npumepe
VueOHbIX Modenell pobomos, a makxice Usyuums OCHOBHble MexXHUYecKue peueHus 8 ooracmu
KubepHemu4ecKux u 6Cmpausaemvix cucmem. * B cocmasé komniekma OO0NdHCeH 6X00umby
HaOOp KOHCMPYKMUBHBIX 2NeMeHmMOo8 O/ COOPKU MAaKema MAHUnYJIAYUOHHO20 poboma,
KOMNIEKM MemaiiudyecKux KOHCMPYKMUBHBIX JJIeMEeHmMOo8 015 COOPKU MaKema MoOUlIbHO2O0
poboma u m.n. B cocmaeé xomnnekma 6xooum Habop 31eKMPOHHLIX KOMNOHEHMO8 Ois
U3YUeHUs. OCHO8 JJIeKMPOHUKU U CXeMOMEXHUKU, d MAaKdice KOMNIEKn NPU8ooos U OamyuKos
paznuuHo20 muna 01s papabomru poobomomexHu4eckux KomMniekcos. * B cocmas komniexma
00J12ICHO 8X00UMb. MOMOPBL C IHKOOEPOM - He MeHee 2um, cepeonpusod OOIbULOL - He MeHee
dwm, cepsonpusod manvili - He MeHee 2wm, UH@PAKPACHBIL 0AMYUK - He MeHee 3uim,
VIbMPA38YKOBOU 0AMUUK - He MeHee 3um, 0amyux memnepamypul - He menee luim, 0amyux]
oceewjeHHocmu - He MeHee lwim, HAOOpP INEKMPOHHBLIX KOMHOHEHMO8 (Pe3ucmopul,
KOHOEHCamopbl,c8emoouo0bl pasiuyH020 HOMUHANA), KOMNJIEKM NpPo80008 0Jisl OeCnae4Ho2o
NpOMoOmMunUposanusl, niama 6ecnaeyno2o NpPOMOMUNUPOSAHUS, AKKYMYIAMOP U 3apsAOHO€

ycmpoticmeo. B cocmas kommniekma  Oondcen  6X00umb  NPOSPAMMUPYEMbIL
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Kowmpoanep, npoepammupyemviii 8 cpede Arduino IDE unu auanoeuunvlx c60600HO
pacnpocmparsieMvlx cpedax pazpabomxu. Ilpoepammupyemoiiit KOHMpoLep 00aHceH 061a0amy
nopmamu 01 NOOKIOUEHUs YUPDPOBbIX U AHAN0208bIX ycmpoticme, unmepghevicamu TTL,
USART, 12C, SPI, Ethernet, Bluetooth unu WiFi. *B cocmag xomniekma O00Jxcern 6xo0umb
MOOYIIb MEXHUUECKO20 3peHUs , npedCmasiaiouuil coboll 8bIYUCIUMENbHOE YCMPOUCTEO CO
6CMPOEHHBIM MUKPONPOYEccopom (Koa-60 sioep - He MeHee 4wm, uacmoma siopa ne menee 1.2
[Ty, obvem O3Y - ne menee 512M6, obvem ecmpoennou namamu - He Mmenee 810),
UHMEeSPUPOBAHHOU KaMepol (MAKCUMANbHOE paspeuleHue 8U0eonomoKd, nepeoasaemozo no
unmepdapeticy USB - ne menee 2592x1944 eo.) u onmuuecxoii cucmemoti . Mooyne mexnuueckoeo
3penus  0ondxcen 0061a0amv  COBMECMUMOCMbIO € PA3IUYHBIMU — NPOSPAMMUDYEMbIMU
Kowmpoanepamu ¢ nomowwto uumepgheticoe - TIL, UART, I2C, SPI, Ethernet. Mooyrv
MexHU4ecK020 3peHus OOIANCeH UMemb 8CMPOEHHOe NPOZPAMMHOe obecneyeHue Ha OCHOBE
onepayuonuol cucmemsl Linux, nossongouee ocywecmenimov HACMPOUKY CUCmeMbl
MAWUHHO20 00VUeHUs napamempos HeUpOHHbIX cemell 01 O0OHapyiCceHus O00bEeKmos,
onpeoeneHust Ux napamempos u oanvretiuell uoenmugpurayuu. *Komniexm 00/194CeH
0Oecneyusams 803MONCHOCMb U3YYEHUS OCHO8 pPA3PAOOMKU NPOSPAMMHbBIX U ANNAPAMHBIX
KOMNJIEKCO8 UHICEHEPHBIX cucmeM, peuteHull 8 cpepe "Unmepnem ewen”, a maxoice peuienuil
6 obnacmu poOOMOMEXHUKU, UCKYCCMBEHHO20 UHMENIeKma U MAWUHHO20 00y4eHus.
Komnviomepnoe obopyoosanue: 1. Hoymoyk. Koauuecmeo — 3 ed. Onucanue: *@opm-
paxmop. noymoyk; * Kecmkas, Heomkitouaemas Kiaguamypa.: Haiuyue, * Pycckas
packnaoxka kiaguamypul: Haauyue; */{uaconans dxkpana: He Menee 15,6 Owiimos;  *

Paspewenue skpana: ne menee 1920x1080 nuxceneii; »  Konuuecmeo sa0ep
npoyeccopa: ne menee 4; *  Konuuecmeo nomoxos: ne menee §8; ¢ basosas  maxmosas
uacmoma npoyeccopa: e menee 1 I'Ty, » MaxcumanbHas maxmosas 4acmoma npoyeccopa.:
He menee 2,5 I'Ty, » Kdw-namsame npoyeccopa. ne menee 6 Moavm, + Obvem

VCMano8ieHHoU onepamusrol namamu. He menee 8 ['oaim, ¢ Obvem  noododepowcusaemou
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onepamugHou namsamu (015 03MONCHOCMU pacuiuperus): He mernee 24 I 'oatim, * Obvem
naxonumens SSD: ne menee 240 ['6avim,; * Bpemsa asmonommuou pabomer om Oamapeu. He
menee 6 uacos; * Bec noymoyxka ¢ ycmanosnenuvim akkymynsmopom: ne oonee 1,8 ke; ¢
Buewmnuii unmepcgpetic USB cmanoapma e nudice 3.0: ne meHee mpex c80000HbIX, *
Buewmnuni unmepgeiic LAN (ucnonv3osanue nepexoOHUKO8 He NpedyCMOMPEHO):
Hanuuue, ©  Hanuuue mooyneu u unmepgeticos (UCnOIb308aHUue NEPexoOOHUKO8  Hel
npedoycmompeno): VGA, HDMI; »  becnposoonas cesaze Wi-Fi: nanuuue ¢ no00epiHcKoll
cmanoapma IEEE 802.11n unu cospemennee; * Web-kamepa: Hanuque; .
Manunynamop "motun": nanuuue; * Ilpedycmarnosnennas onepayuoHHas cucmema ¢
epaguueckum N01b308aMENbCKUM unmepgeticom, obecneuusarowast pabomy)
pacnpocmpaneHHbiX 00paA308amMenbHbIX U 0OUWECUCTIEMHBIX NPULoJceHull. Hatuyue. 2. MDY
(npunmep, ckanep, konup). Konuuecmeo — 1 ed. Onucanue: * Tun ycmpoiicmea: MDY
(¢hyHKyuu neuamu, KONUPOBAHUS, CKAHUPOBAHUSL), * Dopmam Oymazu: ne menee A4, *
Llgemnocmu: uepno-denviii, *Texnonoeus neuamu. nazepras *  Makcumanvhoe
paspewenue neuamu: He menee 1200x1200 mouex; * Humepdpeiicor: Wi-Fi, Ethernet (RJ-
45), USB.

MTorosasi CTOMMOCTSH 110 pa3Jeiny

6364000.00

MToropasi CTOMMOCTD 110 HanmpaBJICHHUIO

6364000.00

HaunmenoBanue Hanpasienusi: "Cmanoapmmuulii Komniekm (Maai0Komniekmuas wikona)"

HanmvmeHnoBaHue
1 [paszmena:
"CranaapTHbIN
KOMIIJIEKT




HaumenoBanue

Ne Enununa | Koan- CTOoMMOCTD,
o0opynoBaHusi Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO) Hena, pyo.
n/n H3MEPEeHMs | YeCTBO pYO.
(PBIIO)
(MaJIOKOMILJIEKT
Has 1Koja)"
Ecmecmeennonayunas nanpasiennocms. 1. Odbwee obopyoosanue (puzuxa, xumus,
ouonoeus): 1.1 Hugposas nabopamopust yuenuueckas (uzuxa, xumus, 6uonio2us).
Konuuecmeso — 2 ed. Onucanue: *  L{ughposoii damuux snexkmponpogooHocmu  *
Ludghposoii oamuux pH *  Lughposou damuuk nonosicenusn * Lugposoii damuux
memnepamypbol Ludghposoii oamuuk abconomuoco dasieHus * Lugposoii
ocyunnoepaguyeckuil damuux *  Becwvl anekmponnvlie yueonvie 200 & ¢ Muxkpockon:
yugposoil unu onmuueckutl ¢ yseauuenuem om 80 X ¢ Habop ons useomosnenus
mukponpenapamog * Muxponpenapamul (Habop) * Coeounumenvuvie nposooa,
npocpammuoe obecneueHue, MemoouiecKue YKasauus * KOMNIEKmM COnYymCcmeyouux
_ |premenmos ons onblmoe no mexanuxe *  KOMNIEKN CONYMCMEYIOUWUX DNEMEHMOE OIS
Cmandapmueiit |, 1m0 no MONEKYIAPHOU pu3uKe * KOMNJIEKM CONYMCMEYIOWUX I/IeMEeHMO8 OISl
KoMnieKm ONbINMOG NO DNEKMPOOUHAMUKE *  KOMNIEKM CONYMCMEYIOUUX 2NeMEHMO8 OJi ONbIMO8 N0 | kommaexm | 1.00  11141000.001141000.00
(MATOKOMAIEKM e 1.2 Kommnexm nocyosl u 000py008arus OJisl YUeHUYeCKUX ONbIMo8 (usuxa, xumus,
pas wikona) ouonoeus). Konuvecmeso — 2 ed. Onucanue: * LlImamus nabopamopuwiii XUuMu4eckuui *
Habop uawex I[lempu * Habop uncmpymenmos npenaposanvuvix * Jlosicka 0ns

corcueanus sewgecms * Cmynka ¢papgoposas ¢ necmuxom * Habop banox ons xpanenus
meepovix peakmugos (30 — 50 mn)  Habop ckianox (hrakonos) 0isi XpaneHus pacmeopos
peaxmusos * Habop npubopox (I1X-14, [1X-16) * [Ipubop onsa nonyuenus 2azoe
Cnupmoska * ' oprouee ons cnupmosox *  Qunvmposanvras oymaea (50 wm.) ©
Konba konuueckas * Ilanouka cmekisinnas (¢ pe3uHo8bIM HAKOHEYHUKOM)
Yaweuxa ons eblnapuanusi (evinapumenvHas wauwieyka) © Meprulil yunurop
(niacmuxosulil) Boponxa cmeknannas (manas) ©  Cmaxan cmexnaunsiti (100 mn) ©
T'azoomeoonas mpyoka 2.  Obopyodosarnue 015 usyuenus ouonoeuu: 2.1 Komniexm
BIIAJCHBIX Npenapamos oemoncmpayuonnsii. Konuvecmeo — I ed. Onucanue: * HasHaueHue:
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OemoncmpayuonHoe, * Mamepuan Konmeunepa. niacmux, * 2epmemuyHas
KpbluKa: Haauyue, * KpenjieHue SKCNOHAma. Haaudue, * KOHCepsupyluee 6euecmao.
Hanuyue, ©  HaxleuKa ¢ HauMeHosaHuem: Haiuyue. *  He menee 10 npenapamosg u3
NpUBEOEHH020 HUdCE CNUCKA: O Braoicnviti npenapam "bes3zyoka" o Baasicnwiil npenapam
"T'adwka" o Bnasicnvuii npenapam "Buympennee cmpoenue 6proxono2o2o monnocka” o
Bnaswcnoui npenapam "Brympennee cmpoenue kpuvicol” 0 Brascnwiti npenapam
"Buympennee cmpoenue nseywku" o Bnasxcniti npenapam "Buympennee cmpoenue nmuyst” o
Braoicnoiii npenapam "Buympennee cmpoenue pviowvl” 0 Baasichviii npenapam
"Kapacv" 0o Braoscnoui npenapam "Kopenv 60606020 pacmenusi ¢ kryoenvkamu" o
Brasxcnvuii npenapam "Kpesemxa" o Brasxcnwiii npenapam "Hepeuoa" o - Braswcnwiii

npenapam "Pazsumue kocmucmotl pviovt"” o Bnaoicnwvii npenapam "Pazeumue xypuyot”
o Bnascnwiii npenapam "Cyugpomeoysa” o Baaswcnwiii npenapam "Tpumon" o
Braoicnviti npenapam "Yepenaxa 6onomunasn’” o Braoicnvui npenapam "Youc" o

Braoicnviii npenapam "lwepuya” 2.2 Komniexm cepbapues 0eMoOHCmMpayuoHHblIL.
Konuuecmeo — 1 ed. Onucanue: *  Haznavenue: 0eMOHCMPAyUOHHOE, * OCHO8A OJis

Kpenienus: 2epoapublil 1ucm, * CHUCOK 9KCNOHAMO8. HAludue * He menee 8
eepbapues u3 npuBeOdeHH020 HU ce CNUCKA. O T'epoapuii "/lepesvs u kycmapnuxu'” o
T'epoapuii "/Juxopacmywue pacmenusn” o ['epbapuii "Kopmoswie pacmenus'” o
T'epoapuii "Kynemypusie pacmenus' o T'epoapuii "Jlexapcmeennvle pacmenus” o
T'epoapuii "Meoonocnvie pacmenus' o T'epoapuii "Mopgonocus pacmenuit” o
poap p poap /4 p
TI'epbapuii "Ocnognbie epynnvl pacmenui” o T'epbapuii "Pacmumenvhoie
coobwecmesa” o I'epbapuii "Cenvcroxossiicmeenuvie pacmenus” o I'epoapuil

"Soosumule pacmenus" o T'epbapuil k Kypcy ocHos no ooweti buonrocuu 2.3 Komniexm
KOJLIeKYUll 0eMOHCMPAYUOHHDIL (MO pa3Hbim memam Kypca ouonozuu). Koruuecmeo — 1 eo.
Onucanue: * Hasznauenue: 0eMOHCMPAYUOHHOE, * OCHOBA O/ KPenieHus: Hanudue, *

HAKNeUKU ¢ HAUMEHOBAHUEM. HAuYue * ne menee 10 KOJIJZ@KI/;MZZ us3 npueedeHHozo
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HUdICE CNUCKA. O Konnexyus "I'onocemennvie pacmenus” o Koanexkyus "Odbumamenu
mopckoeo oua" o Konnexyus "llaneonmonocuueckas" o Konnexyus
"[Ipedcmasumenu ompsi008 HaceKoMblX" Koauuecmeo Hacekomvix: He meHee 4 o Konnexyus
"IIpumepwl 3auummusix npucnocoonrenuil y Hacekomvix" o Konnexyus "llpucnocodbumensvHole
usMeHeHus 8 kKoneunocmsax nHacekomvix" o Konnexyua "Pazeumue nacekomuix ¢ HenoHbim
npespawenuem” o Konnexyusa "Pazsumue nacexomwvix ¢ noiuvim npespauwjeHuem” o
Konnexyusa "Pazsumue nuwenuyvt” oKonnexyus "Pazsumue 6abouxu” o Konnekyus
"Pakosunvl monnockos” o Konnexyus "Cemeticmea 6babouex” o Konnexyus "Cemeticmea
brcykog” o Konnexyusa "Cemena u nnoovt" o Konnexyusa "®opma coxpannocmu
uckonaemuvlx pacmenuil u sxcusomuvix" o Habop naneonmonozuyeckux Haxoook
"IIpoucxooicoenue uenosexa" koruuecmeo mooeneii: He meree 14 3. Obopyoosanue 05
uzyuenus xumuu: 3.1 /Jemoncmpayuonnoe obopyoosanue. Konuuecmeo — 1 eo. Cocmas
komniexkma: o Cmonuk noovemusiii Haznauenue: coopka yueOHvix yCmano8okK, pasmep
cmonewnuywl: He menee 200*200 mm, niasHwlil NOOLEM € NOMOWBIO BUHMA. HATUYUE O
LImamueé demoncmpayuonusitl xumudeckuil: Hasnavenue: demoncmpayus npuoopos u
VCMAHOBOK, ONOPA, CIMEPI*CHU, TANKU, MYy@mbl, KOIbYA: HATUYUE, BO3ZMONCHOCb 3AKPENIeHUsA
D1eMeHmMOo8 Ha PA3TUYHOU 8blCOMe. HAIUYUe O Annapam 055 npogedeHuUss XUMUYECKUX
peaxyuii: Haznavenue: demoncmpayus XuMuueckux peakyuti, no21omumesnb napos U 2a3os:
Hanuyue, Mamepuan Koaibwl: CMeKio 0 Habop ona snexmponuza demoncmpayuoHHbliL:
Ha3snauenue: usyyenue 3aKOH08 31eKMpPOaU3a, cOOPKa MOOeny akKyMyIamopd, eMKoCmy:
Hanuyue, 31eKkmpoovl. Hanudue o Komniexkm mepHuix kon6 manozo oovema: Hasnauenue:
OemoncmpayuonHnvle onvimul, 00vem kond: om 100 mn 0o 2000 ma, konuwecmso Koabd: He
menee 10 wm., mamepuan kono: cmexno o Habop ¢naxonos (250 — 300 mn ons xpanenus
pacmeopoe peakmueog) Hasnauenue: xpanenue pacmeopoe peakmugos, KoIu4ecmeo
naxonos: ne menee 10 wm., mamepuan praxonog: cmekio, npooka. naauyue o Ilpubop ons

ONBIMOB NO XUMUU C INIEKMPUYECKUM MOKOM (1abopamopuslii) o Ilpubop ons unirocmpayuu
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3AKOHA COXPAHEHUs MACChL 8eujecma: cocyo Jlandonema: nanuyue, npooxa: Haiuyue, mun
npubopa: demoncmpayuonnsitl 0 Jlenumenvhasn eoponka: Hasnauenue: pazoenenue 08yx
brcuOKocmett no NIOMHOCIU, MAMEPUATL BOPOHKU: CIMEKIO O Yemanoexa ons nepeconku
sewecme: Hasnauenue: demoncmpayusi o4ucmxu eujecmed, nepe2oHKd, Koaovl, X0100UTbHUK
0J15 OXNAXHCOEHUS, AITIOHMHC, NPOOKA: HAIUYUe, OTUHA YCMAHO8KU: He Menee 550 Mm o
IIpubop ons nonyuenus 2a3os8. HazHavenue: NOJIY4YeHUe 2308 8 MAlblX KOIUYeCmeax,
cocmae komniexma. ne mMeHee 6 NpeoMemos o bans kombunuposannas nabopamopmas:
bans 600sHas: Haauyue, KOabYd CMEHHble ¢ OMBEPCMUAMU PA3HO20 OUAMempa. Haaudue,
naumka snekmpudeckas: Hawudue o Papgoposas cmynka ¢ necmukom: Haznauenue: ons
pazmenvueHus KpYNHoiX Gpakyuil geujecms u npuecomosieHus NOpOUKOBbIX cMecell 0
Komnnexm mepmomempos (0— 100 C; 0— 360 C) 3.2 Komnnexm xumuueckux
peakmueos. Konuuecmeo — 1 eo. Cocmae komnnexma: o Habop «Kuciomory (azommuas,
cepnas, conanas, opmoghocghopnas) o Habop «I'uopoxcuowvry (cudpoxcuo bapus,
CUOPOKCUO KANUSL, 2UOPOKCUO KANbYUSL, 2UOPOKCUO HAMPUS) O Habop «Oxcuovl memannosy
(anmomunus okcuod, bapus oxcuo, sxcenesza (I11) oxcuo, karvyus okcuo, macnus oxkcuo, meou (11)
OKCUO, YUHKA OKCUO) O Habop «llenounvle u wenounozemenbHbie Memanivly (TUmui,
Hampuil, karoyuil) o Habop «Memannwy (antomunuil, scene3o, MacHuil, meob, YUHK, 01080) O
Habop «ll]enounvie u wenounozemenbhvie MEMAaiIbly (AUumuil, Hampuil, Kaibyuil) o
Habop «Ocneonacuvie sewgecmsa» (cepa, gpochop (kpacuwiii), oxcuo gocgopa(V)) o
Habop «lanocenvy (100, bpom) o  Habop «I anocenudvry (anomunus xaiopuo,
ammonus xaopuo, bapus xaopuo, sxcenesa (I11) xnopuo, kanus 1100uo, Kanus Xaiopuo, Karbyus
X10pUO, IUMus X10puod, macuus xaopuo, meou (Il) xnopuo, nampus 6pomud, Hampus pmopuo,
Hampus xaopuo, yunxa xaopud) o Habop "Cynvgamul, cyrvghuovt, cyroghumot” (anomunus
cynbgam, ammonus cyibgpam, scenesa (1) cynoghuo, scenesa (1) cynvgpam, 7-mu 600msiil,
kanus cynegpam, kobanema (Il) cynvgpam, maenus cynogham, meou (I1)) cyrvgham 6e3600mwiil,

meou (I1) cynvgham 5-mu 600HbII, HampusL cyIbdud, Hampus cyibpum, Hampus cyibgham,
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Hampus euopocyrvham , HuKeas cyivgham o Habop "Kapbonamut" (ammonus
kapoonam, kanus kapoornam, meou (1) kapbonam ochoHoOU, Hampus KapOoHam, HAMpus
euopokapoonam) o Habop "®ocgpamulr. Curuxamul"” (kanusa monozuopoopmodghocgam,
Hampusi cunukam 9-mu 600HbLU, HAMPUsL OpmMohocham mpex3ameweHHbIL, Hampus.
Oueuopogocgham) o Habop "Ayemamot. Pooanuowvl. Coedunenus sceneza” (kanus ayemam,
kanus ¢heppo(ll) cexcayuanuo, kanus ¢eppo (I1l) cexcayuonud, xaius pooaHuo, Hampus
ayemam, ceunya ayemam) o Habop "Coedunenus mapeanya" (kanus nepmaneanam,
mapeanya (IV) okcuo, mapeanya (1) cynopam, mapeanya xnopud) o  Habop "Coedunenus
xpoma'" (ammoHus ouxpomam, Kaaus ouxpomam, xanus xpomam, xpoma (I11) xnopuo 6-mu
soouwlit) o Habop "Coeounenus xpoma" (ammonusi ouxpomam, Kaiusi OUXpomam, Kauius
xpomam, xpoma (I11) xnopuo 6-mu 600HbIL) O Habop "Humpamut" (antomunus numpam,
AMMOHUSL HUMPaAm, Kanus Humpam, Kaivyus Humpam, meou (1) numpam, nampus numpam,
cepebpa numpam) o Habop "Huouxamopul” (naxmouo, memunoswviii opanicesyili,
penongpmaneurn) o Habop "Kucnopoocooepocawue opeanuueckue sewecmsa” (ayemor,
CIUYEPUH, OUIMULOBBILL dDUP, CRUPM H-0YMUL0BbILL, CAUPT UZ0AMULOBbIL, CRUPT
U300YMUNI0BbIL, CRUPM YMULOBbIL, (PEeHOT, POPMATUH, IMULEH2TUKOLb, YKCYCHO-IMUTOBbLI
bdup) o Habop "Vanesooopoowl" (benzun, cexcan, neghmo, moayon, yukioceckam) o
Habop "Kucnomuer opeanuueckue” (kucioma amuHOyKCyCHAs, KUCIoma OeH30Has,
KUCIOMA MACISAHAS, KUCTIOMA MYPABbUHASL, KUCTIOMA ONeUHO8ASL, KUCIOMA NATbMUMUHOBAS,
Kucioma cmeapuHo8as, KUCI0mMa yKcychas, kucioma wasenesas) o  Habop "Venesoowr.
Amunbl" (QHUTUH, GHUTUH CEPHOKUCTBLL , []-2NH0K03a, MEMULAMUH SUOPOXTOPUD , CAXAPO3Q)
3.3 Komnaexm xonnexyuil uz cnucka. Konuuecmeo — 1 eo. Onucanue: * Hasznauenue:
0eMOHCmpayuonHoe, * 8UO0 YNAaKoBKU: Kopobka, * onucauue: Haiuyue * Cocmas
komnaekma: o Koanexyus "Bonoxna" o Konnexyusa "Kamennwiii yeons u npooykmol €20
nepepabomxu” o Konnexyus "Memannvt u cnnaswl” o Koanexyus "Munepanvt u coprvie

nopoowvt"” (49 euoos) o Konnexyusa "Munepanvusie yooopenus" o Koanexyus "Hegpmo




n/n

HaumeHnoBaHue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO)

Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pyo.

u npooykmsl ee nepepabomxu” o Konnexyus "llnacmmaccor” oKoanexyus "Tonaueo" o
Konnexyusa "Yyeyn u cmanv" o Konnexyusa "Kayuyxk" o Konnexyua "llIxana
meepoocmu” o Habopwi 0ns modenuposanus cmpoenus op2aHuieckux eujecma
(vuenuueckue) ne menee 4 wm. 4.  Qbopyooeanue onsa usyvenus gusuxu. 4.1 Obopyoosanue
0715 0eMoHcmpayuonHvix onvimos. Konuuecmeo — 1 ed. Cocmag komnaekma: o [LImamus
OemoHcmpayuonnsiil. Hasnavenue: nposedenue 0eMOHCMPAYUOHHBIX ONbIMOS, OCHOBAHUE,
cmepoicenb, 1anku, Koavya, Mygmol: naiuyue o - Cmoauk noovemuwvlid: Tun cmoauxa:
VueOHbI/1a00pamopHblil, 0NOPA, CMEPHCEHb BUHMOBOU, BUHM Pe2YTUPOBOYHbIIL. HalUYuUe,
DYHKYUSA NOOBeMA U ONYCKAHUSL CIMOTUKA: HAIUYUE O Hcmounuxk nocmosnnozo u
nepemenno2o nHanpsicenusa: Haznavenue: ona numanus pe2yiupyemvlm nepemeHHbIM U

NOCMOSHHBIM MOKOM d7leKmpudeckux cxem, wacmoma, 1y.: 50, nompebnsemas mowrocmo, BA:

100 Manomemp sHcuokocmuou oemoncmpayuonnvlil: Hasnauenue: 015 usmepeHust
oasnenus 00 300 mm 60031020 cmonba eviule U HUdCe AaMMOCHepHo20 0asIeHUs, CMEKIAHHAA
U-obpasnas mpyboka na noocmaexe: naiudue o Kamepmon na pesonancnom awjuxe:
Hasnayenue: 013 0eMOHCMPayuu 36YKO8bIX KOJIeOaHUll U 80.1H, 084 KAMEPMOHA HA
PEe3OHUPYIOWUX AWUKAX: HATUYUe, Pe3UHOBbII MOIOmoYeK: Haiuyue o Hacoc eaxyymmblil ¢
brexmponpusodom: Hasnauenue: cozoanue pa3psaicenuss uiu u306imoyHo20 0asieHus 6
BAMKHYMbIX 00beMax, Onvlmoul: KUneHue HCUOKOCMU NPu NOHUNICEHHOM OaslleHuU, HeulHee U
6HympenHee dasienue u op. 0 Tapenxa eaxyymuas: Hasnauenue: demoncmpayus
ONBIMOB 8 3AMKHYMOM 00beMe C PA3PENHCEHHbIM B030YXOM, OCHOBAHUE C KPAHOM, KOJIOKOL U3
MOICMO20 CMEKIA, Pe3UH08As NPOKIAOKA, eKMPUYeCKull 360HOK: Hatudue o Bedepko
Apxumeoa: Haznauenue: demoncmpayus 0eticmeust #CUOKOCmu Ha NOSPYICeHHOoe 8 Hee meilo U
U3MepeHue 8eUdUNbl 8bIMAIKUBAIOWEU CUNbL, 8e0ePKO, Melo YUTUHOPUYECKOU opMbl,
NPYHCUHHBLU OUHAMOMEMP. HAIUYUE O Ocnueo 8030ywinoe: Haznauenue: oemoncmpayus
GoCnIaAMEHeH s 20pIoYeli CMecU NPU ee ObICMPOM CHCAMUU, MOICMOCMEHHbBIU YUTUHOP,

NOopuLteHb Ha Memalliu4eCKkom wmmoke prKO}ZmKOIZ, noocmaexka 0 I/ﬂ/lfluH()pa.' Hajaudue o
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Ilpubop ons demoncmpayuu oasnenus 8 scuoxocmu: Haznavenue: demoncmpayus
U3MEHeHUsL OABIeHUs C 2TIYOUHOU NO2PYIHCEHUS], OAMUUK OABeHUS, KPOHUIMEUH OJis1 KpenieHUs.
Ha cmeHKe cocyoa. Haauyue o Ilpubop ons demoncmpayuu ammocgheprHoco 0asnenus
(mazoebypeckue nonywapus): Hasnauenue: demoncmpayus cuivl ammocghepHozo 0asenus,
06a pazvbeMHbIX MEMAIIUYECKUX NOYULAPUS C NPOYHBIMU PYUKAMU U XOPOULO
NPUWTUGDOBAHHBIMU KPAAMU, HUNEb C KPAHOM: HAIU4Ue, co30aeaemoe 6Hympu uapos
saxyymmempuyeckoe oaenenue: He menee 0,05 MIla, maxcumanvHoe pazpvisaioujee ycuiue:
He menee 90 H o Habop men pasnoco ob6vema: Hasnauenue: ons onpedenenus u
CPABHEHUsI MENIOEMKOCMU U NJIOMHOCIU PA3IUYHBIX MEEPObIX MAMEPUAN0s, YUTUHOPbL U3
PA3IUYHBIX MAMEPUATIO8: He MeHee 3 WM., KPIOUKU 01 NOOBEUUBAHUS YUTUHOPOB: HAIUYUE O

Habop men pasnoii maccei: Haznauenue: 0ns onpeodenenus u CpasHeHuro niomHoCmu
PA3IUYHBIX MAMEPUATIO8, YUTUHOPLL U3 PA3TUYHBIX MAMEPUATIO8: He MeHee 3 WM., KPIOYKU 05
1n006eUUBAHUS YUTUHOPOB: HATUYUE O Cocyoul coobwarowuecs: Haznauenue:
Oemoncmpayus 00UHAKOB020 YPOBHS 0OHOPOOHOL HCUOKOCIU 8 COOOUAIOUUXCS MENHCOY
coboll cocydax pazHou ghopmul, coobuarowuecst CmexisHHbvle mpyoKu pasHou oopmul. He
MeHee 3 wim., no0CmasKa: Haauyue o Tpyoxa Hvtomona: Haznauenue: demoncmpayus
0OHOBPEMEHHOCMU NAOCHUS PA3TUUHBIX METl 8 PA3PEHCEHHOM 8030YXe, (PYHKYUSA NOOKIIOYEHUSL
K 8aKYYMHOMY HACOCY: Hanuyue, Onurna mpyoxu.: ne menee 80 cm., pe3unogvlie npooKu,
HUnnenb: Hanuyue, Koauyecmso men ¢ mpyoxe: ne menee 3 wm. o Lllap Ilackana: Haznauenue:
OeMOoHCmpayus nepedadu nPouU3B00UMO20 Ha HCUOKOCMb OABNEHUSL 8 3AMKHYIOM COCYOe,
OemMoncmpayus no0vbema HCUOKOCmu noo oeticmseuem ammocghepHozo 0agnenus,
MemanIuyecKull YUIUHOp ¢ onpasamu, NOPULeHb CO WMOKOM, NOJIbIUL MEMANIUYECKUL WUap ¢
omeepcmuAMU.; Haluyue, OTUHA YUTUHOPA: He MeHee 22 cM, ouamemp wapa: He meHee 8 cm o

Ulap c konvyom: Hasnauenue: demMoHcmpayus pacuupenus meepoo2o meia npu
Hacpesanuu, WmMamus, Memaiiuyeckoe Koavlyo ¢ My@motl, uwap ¢ yenoykou. Haiuiue, OIUHa

yenouxu: ne menee 80 mm, ouamemp wapa: ne menee 25 mm o Lllap c xorvyom:




n/n

HaumeHnoBaHue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO)

Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pyo.

Ha3snauenue: demoncmpayus pacuiupenus meepoo2o meia npu Hazpesanuu, Wmamus,
Memaniuieckoe KoIbyo ¢ My@hmou, wap ¢ yenoukou. naiuyue, Onuna yenouku: He menee 80
MM, ouamemp wiapa: He meHee 25 MM O Lununopwl ceunyosvle co cmpyeom: Haznauenue:
OeMoHCmMPayus 83aUMHO20 RPUMANCEHUSL MeHCOY AMOMAMU MEepOblX mei, KOIUYeCcmao
0OUHAKOBBIX YUTUHOPOG: He MeHee 2 wm., Mamepuanl YuluHOpo8: Cmaib U CeUHelY, KPIouKu Ol
noosewuganus. Hatudue, Cmpye, Hanpasisowas mpyoxa: naiuyue o Ilpubop Jlenya:
Hasnauenue: 015 uccie008anus 3a8UCUMOCIU HANPABIEeHUS UHOYKYUOHHO20 MOKA Om
xapakmepa usmMeHeHUss MA2HUMHO20 NOMOKA, CIMOUKA ¢ KOPOMbICIOM: HANUYUE, KOIUYEeCmB0
AIOMUHUEBbIX KOJleY: He MeHee 2 uim., npope3b 8 0OHOM U3 Koey.: naauyue o Maenum
0y2000pasHblll deMoHcmpayuoHusli. Hasnauenue: demoncmpayus c8oticme nocmosHHbuIX
MACHUO8, MUN MACHUMA. HAMACHUYEHHbIT OPYCOK, KOIUYeCmB80 Y8enmos MacHuma: He MeHee
2, 0003HaUeHUe NOIICO8 MACHUMA. HAIUYUE O Maznum nonocogotl 0eMoHCmMpayUuOHHbI
(napa): Haznauenue: demoncmpayus c80Ucmse NOCMOAHHbIX MACHUMO8, MUN MACHUMA:
HaMazHUYeHHbLI OPYCOK NPAMOTUHEUHOU (hOPMbL, KOTUUECBO YE8EMO8 MaAcHUmMa.: He MeHee 2,
0003HAYeHUe NONI0CO8 MACHUMA: HATUYUE O Cmpenku MacHumHbvle Ha WMAmueax:
Hasnauenue: demoncmpayus 83aumo0eticmeus noaco8 MAaeHUmo8, OpUeHmayuu MazHuma 6
MASHUMHOM NoJle, HAMASHUYEHHAS] CMPeKAd: Hatuyue, KOIU4ecmso Yeemos MacHuma: He
MeHee 2, n0OCmaska: Haiuvue o Habop oemoncmpayuonnwiti "Inexmpocmamuxa”
(an1exkmpockonsl (2 wm.), cyiman (2 wm.), nai04ka CMexIsIHHASA, NAT0YKa 300HUMOBAS,
wmamuewl uzonupyrowue (2 wm.) o Mawuna snekmpoghopras unu 6b1COKOBOIbMHBLL
ucmounux: Hasnauenue: 015 noayuenuss 21eKmpuyecKo2o 3apsaoa blCoOKo20 NOMeHYuanid u
NOIYYeHUs. UCKPOBO20 pa3paoa, OUCKU HA CMOUKAX! HAAUYUe, KOAUYeCma0 J1ei0eHCKUX OAHOK:
He meHee 2, noocmaska: Hanudue o Komnnexm npoeooos: /{nuna: ne menee 500 mm - 4 wm ,
250 mm - 4 wm., 100 mm - 8 wm., HazHauenue: 051 NOOKAIOYEHUS OEMOHCMPAYUOHHBIX
npubopos u 060pyO0sanUs K UCHOYHUKY MOKA, 0/ COOPKU 2NeKMPUYECKUX Yenell, BKII0YAs

onemenmuol uz pabomwl "l[locmosinuwiil anexkmpuueckuti mok" 4.2 Obopyoosarnue 0
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1abopamopHvix pabom u yueHu4ecKux onvimos (Ha baze komniexkmos o Ol 3). Konuuwecmeo
— 4 ed. Onucanue: o [lImamus 1abopamopHulii ¢ deparcamenimu o 6eCbl INeKMPOHHbLE O
MeH3ypKa, npeden uzmeperus 250 mn o ounamomemp 1H o  ounamomemp 5H o
YUHUOP cmanvHou, 25 cm3 0 YuruHop anoMuHuessiti 25 cm3 0 YuiuHop
anomunueswviti 34 cm3 o YUIUHOP naacmuoswviti 56 cm3 (015 usmepenus cunvl Apxumeoa) o
npyacuna 40 Hm o npyoicuna 10 H/m o epysvi no 100 2 (6 wm.) o 2pys
HabopHblll ycmanasausaem maccy ¢ wazom 10 2 o mepHas nrenma, 1uHelKa, mpancnopmup o
OPYCOK ¢ KPIOUKOM U HUMBIO O Hanpagnsowas onunol e meree 500 mm.
/[onoicHbl ObIMb 0becneueHvl pazHvle KO3IPuUyUeHmMmbl mpeHus 6PYCcKa No HaNPasIAuel o
CeKyHOoMep INeKMPOHHBLU ¢ OAMYUKOM O HANPABIAIOWAs CO WKANOU O OPYCOK
0epessHHbLIL ¢ NYCKOBbIM MASHUMOM O HUMAHOU MASMHUK C 2DY30M C NYCKOBbIM
MACHUMOM U C B03MONCHOCIBIO USMEHEHUST OIUHbL HUMU O Pblude O 010K NOOBUICHDIL O
010K HenoOBUNCHDBLIL O Kanopumemp o mepmomemp o UCTNOYHUK
nUmManus NOCMOAHHO20 MOKA (8bINPAMUMENb C 6300HbIM Hanpsdicenuem 36-42 B unu
bamapetinblii 010K ¢ B03MOHCHOCIBIO PECYIUPOBKU BbIXOOHO20 HANPSNCEHUS O BOIbMMEMP
0syxnpedenvhuiii (3 B, 6B) o amnepmemp osyxnpeodenvhuwiil (0,64, 34) o pesucmop 4,7 Om o
pezucmop 5,7 Om o  namnouxa (4,8 B, 0,5 4) o nepemennviii pezucmop (peocmam,)
00 10 Om o  coedunumenvruvle npogoda, 20 wm. o CKIIOY O HAb0p NPOBOJIOYHBIX
pesucmopos plS o cobuparowas nunsa, poxycroe paccmosanue 100 mm o cobuparowast
nun3a, ¢pokycrnoe paccmosanue 50mm o pacceusaiouas 1uH3d, YOKyCcHoe paccmosnue -
75MMm 0 9Kpau o ONMUYecKas CKAmbvsl 0 caauio «Mooenv npeomemay o
oceemumens o ROAYYUTUHOP C NIAHUEMOM C KPY2O8bIM MPAHCHOPIMUPOM O
IIpubop ons uzyuenus 2azosvix 3axonos o Kanunnsapor o Ilonapouod 6 pamke o [l]enu
FOnea o Kamywxa momok o Bnok ouooog o bnok konoencamopos o
Komnac o Maenum o Onekmpomacnum o Onunku dcenesnvie 8 OaHKe

Texnonozuyeckas nanpasieHHocmy: 1. Obpazosamenvubiii KOHCMPYKMOP 018 NPAKMUKU
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0JI0YHO20 NPOSPAMMUPOBAHUSL C KOMNIAEKMOM oamyuukos. Konuuecmeo — 1 ed. Onucanue: ¢
Pobomomexnuueckuii Habop npeonaznaven OJisi u3yuerusi OCHO8 poOOMOMexXHUKU,
Oemannetl, Y3108 U MEXAHUZMO8, HEOOXOOUMBIX OJisi CO30AHUS POOOMOMEXHUYECKUX YCIMPOUCME.
. Habop npeocmasnsem cobotl komniexm cmpyKmypHbuIX 21eMeHmo8, COeOUHUMENbHbIX
DeMEeHMO8 U dNIeKMPOMEeXHUYECKUX KOMNOHEHMO8. * Habop nossonsem cooupamu (u
NpoSpPAMMUPOBAMb cODUpaembvle MOOe), U3 IIEeMEHMO8 8X00AUUX 8 €20 COCMA8, MOOeU
MeXampoHHbIX U POOOMOMEXHUYECKUX YCIMPOICIE C A8MOMAMUUPOBAHHBIM YNPABIEHUEM, 8
MoMm uucie Ha KOIeCHOM X00Y, d MaK e KOHCMPYKYULL, OCHOBAHHBIX HA UCHOIb308AHUU
nepeoay (8 mom yucie Yepesaunvlx U 3y0Uamolx), a mak Jice pbluazos. *  C8eMoOUOOHbLI
mMampuunslil oucniell ¢ 6enol N00C8emKOl Ha KOHMpOJLLepe Konuuecmeo nopmos
6600a/6b1600a HA KOHMpOJLIepe He MeHee 6 Konuuecmso knonox ne menee 4

Obuwee konuuecmeo s1emenmos: He mene 520 wm, 6 mom uucue: o 1)
npozpammupyemulil 610K YNpasienus, KOmopwlil MOdcem pabomams asmMoHOMHO U 8
nOmMOKO8OM pedcume; o 2) cepgomomopwvt 0 3) damyux cunvt 0 4) damuux
paccmosnus 0 5) damuuk ysema o 6) AKKyMyIAmMopHas bamapes o 7) Ilnacmukogule
CMpPYKMypHbvle deMeHMbl, 8KI0Uas NephopuposanHvle dNeMeHmsl: OAIKU, KyOUuKu, ocu u
6a/1bl, COCOUHUMETIbHBIE DIEMEHMbL K OCAM, WeCmepPHU, NPeOHA3HAYeHHble OISl CO30AHUS
uepBAYHLIX U 3Y0UamblX nepeoay, coeOuHUmenbHble U KPenedlicHvle d1eMeHmsl, o 8)
IIpocpammHoe obecneuenue, uUcnob3yemoe 0Jis NPOSPAMMUPOBAHUS COOUPAEMbIX
pobomomexHu1ueckux mooeneu u ycmpoucmas, 00CMynHo 0a ckavyueanus us cemu Mnmeprem
2. Obpazosamenvhblii HADOP NO MeXaHuKe, MexXampoHuKe u pooomomexHuxe.
Konuuecmeo — 1 e0. Onucanue: *  Komniekm 015 u3y4eHus 0CHO8 d1eKMpPOHUKU U
pobomomexnuku *  Habop dondicen 6vimv npednaznaver 0Jis nposedenUst yeOHbIX 3aHAMULL
10 271eKMPOHUKe U CXeMOMEXHUKe C Yelblo U3yiuenus Hauboaee pacnpocmpanesHou
DeMeHmHOU Oa3bl, NPUMEHAEMOU OJi UHIHCEHEPHO-MEXHUYECKO20 MEOPUeCcmaa YYaujuxcs u

paspabomku yueoHvix Mooenei pobomos. Habop 0ondicen no3eonsams y4auumcst Ha NPaKmuKe
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0C80UMb OCHOBHbIE MEXHON02UU NPOEKMUPOBAHUS POOOMOMEXHUYECKUX KOMNIEKCO8 HA
npumepe yuebHvix Modenell pobomos, a maxdice u3yuums OCHOGHbLE MeXHUYECKUe peuleHus 8
oOacmu KubepHemu4ecKux u 6Cmpausaemvix cucmem. *B cocmas komniekma 0ondicen
6X00UMb HAOOP KOHCMPYKMUBHBIX 1eMEeHMO8 Olisi COOPKU MAKema MaAHUNYIAYUOHHOZO
poboma, KOMNIEKm Memaiiuieckux KOHCMpPYKMUGHbIX dJ1eMeHmMo8 0Jisl COOPKU MaKema
MOOUTLHO2O poboma u m.n. *B cocmag Komniekma 6xooum Habop 21eKMpPOHHbIX
KOMNOHEHMO8 O/ U3YYEeHUsL OCHO8 DJIeKIMPOHUKU U CXeMOMEXHUKU, A MAKH*Ce KOMNIEKM
NpU60006 U OAMUUKO8 PA3IUYHO20 MUNA 015 pA3PAOOMKU POOOMOMEXHUYECKUX KOMNIEKCO8. *

B cocmas komnniekma 00IHCHO 6X00UMb. MOMOPbL C IHKOOEPOM - He MeHee 2uim,
cepsonpusood 6oabULol - He MeHee 4um, cepeonpusoo Mabvlil - He MeHee 2uim, UHPPAKPACHDLU
Oamuux - He MeHee 3wm, YIbmpasgyKosol 0AmuuK - He MeHee Julm, Oamyux memnepamypbl -
He menee 1wim, 0amyuk oceewjeHHOCmu - He Menee luim, Habop SNEeKMPOHHBIX KOMNOHEHMOB
(pe3ucmopwi, KOHOEHCAmopwl, c8eMOOUOObL PA3IULUHO20 HOMUHANA), KOMNILEKM HPOB0008 O/s
OecnaeyHo20 nNPOMOMUNUPOBAHUS, NAAMA 6eCnaeyHo20 NPOMOMUNUPOBAHUSL, AKKYMYIAMOP U
3apsiOHoe ycmpoucmeo. * B cocmasé komniekma 0oaxcen 6Xxo0ums npocpammupyembiii
KOHmMpOJLIep, npocpammupyemslii  cpede Arduino IDE unu ananocuunsvix c60000HO
pacnpocmpansiemuvix cpedax paspabomxu. Ilpoepammupyemvlii KOHmMpoJiep O0AHCEH
001a0amb nopmamu 0151 ROOKAIOYEHUSL YUDPOBLIX U AHATIO208bIX YCMPOUCMS, UHmepgeticamu
TTL, USART, I12C, SPI, Ethernet, Bluetooth unu WiFi. * B cocmag xomniekma 00adiceH
6X00UMb MOOYIb MEXHULECKO20 3PEHUSL , NPEOCMABIAIOWULL COOOU BLIYUCTUMENbHOE
VCMPOUCMBO CO BCMPOCHHBIM MUKPONPOYECCOPOM (KOM-60 si0ep - e MeHee 4wum, uacmoma
ss0pa He menee 1.2 [Ty, o6vem O3V - ne menee 512M6, 00vem 6cmpoeHHOU namsamu - He
menee 816), unHmezpupo8anHou Kamepoul (MAKCUMAlIbHOe pa3peuieHue 8U0eonomoKd,
nepedasaemoco no unmepgpeticy USB - ne menee 2592x1944 ed.) u onmuuecxoti cucmemot .
Mooynb mexHuuecko2o 3penus 00axHceH 001a0amsb COBMECMUMOCMbIO C PATUYHBIMU

npocpammupyemvimu Konmpoaiepamu ¢ nomowwto unmepgheticos - TTL, UART, 12C, SPI,
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Ethernet. MoOynb mexHuuecko2o 3penusi 00JIHCeH UMEemb 6CIMPOEHHOE NPOCSPAMMHOE
0OecneyeHue Ha OCHO8e ONEpaAyUOHHOU cucmemyl Linux, nossonsiowee ocyujecmsisims
HACMpOUKy cucmembl MAUUHHO20 00VUEeHUsI NAPAMempPO8 HelPOHHbIX cemell OJisl
0OHApYIHCceHUs. 00beKMO8, ONpedeNeHUs UX NapamMempos U OdivHetiuel uoenmupurayuu. *
Komnnexm oondtcen obecneuugsams 603MOHNCHOCHb U3YUEHUS OCHO8 PA3PAOOMKU
NPOCPAMMHBIX U ANNAPAMHBIX KOMNIEKCO8 UHHCEHEPHBIX CUCIEM, peuleHUll 8 cgepe
"Humepuem geweil”, a maxoice peuwtenuii 8 ooiacmu pooomomexHuku, UCKYCCMBEEHHO20
uUHmMeNIeKma u MawunHo2o ooydenus. Komnvtomeproe obopyoosanue: 1. Hoymoyx.
Konuyecmeo — 2 eod. Onucanue: *  Dopm-gpakmop: noymoyk,; * Kecmkas, Heomknroyaemas
K1aguamypa: naauyue, ® Pycckas packnaoka knasuamypul: nanudue, Juazonanw
bxpana: He menee 15,6 owiimos, *  Paspewenue sxpana: ne menee 1920x1080 nuxceneti, *

. baszosas maxmosas uacmoma npoyeccopa: ne menee 1 I'Ty, ©  Maxcumanvhas
maxkmosgas uacmoma npoyeccopa: He menee 2,5 [Ty, «  Kow-namams npoyeccopa: ne
menee 6 Moatim, *  Obvem ycmanosieHHOU onepamugHol namsmu. ve meree 8 [ oaim;
Ob6vem nododeprcusaemou Onepamu8HoL Namamu (0151 B03MONCHOCIU PACUUPEHUSL):
He menee 24 I'oaiim; * Obvem naxonumens SSD: ne menee 240 I'oatim, * Bpems
aemonomHoU pabomel om bamapeu: He menee 6 uacos; * Bec Hoymbyka ¢ ycmanosieHHbLM
akkymynsamopom: He oonee 1,8 ke; * Brewnuii unmepghetic USB cmanoapma ne nuoice 3.0. ne
menee mpex c60000ubIX, *  Brewnuii uumepgetic LAN (ucnonvzosanue nepexooHuKos ne
npedycmMompeHo): Haiuyue; * Hanuyue mooyneti u unmepgeticos (ucnonvzosanue
nepexoOHuxos ne npedycmompeno): VGA, HDMI; becnposoonas cesaze Wi-Fi:
Hanuyue ¢ noooepoickou cmanoapma IEEE 802.11n unu cospemennee; © Web-xamepa:
nanuuue; *  Manunynamop "moius": nanuuue; © I[lpedycmanoenennas onepayuorHas
cucmema c epaguueckum noib308amenbCKuUM uHmepgelicom, obecnevusarouas pabomy

pacnpocmpaneHHbix 00pa308amenbHbiX U 0OWeCUCEMHBIX NPULodCceHull. Hatuyue. 2. MDY

Konuwecmeo ﬂéep npoyeccopa. He MeHee 4,' ® Konuuwecmseo nomokos: ne menee 8,'
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(npuumep, cxauep, konup). Konuuecmeo — 1 ed. Onucanue: * Tun ycmpoiicmea: MOY

(¢hynxyuu nevamu, KONUpoOBaHUs, CKAHUPOBAHUS), * @opmam bymacu: He meree A4; ¢
LJgemnocmu: uepno-6ensiii; *Texnonoeus nevamu: nazepuas *  Maxcumanvroe

paspeutenue neuamu. ne menee 1200x1200 mouex; * Humepgpeiicvi: Wi-Fi, Ethernet (RJ-

45), USB.

IAToroBas CTOMUMOCTb I10 pasacity

1141000.00

M ToroBasi cTOMMOCTD 110 HanmpaBJICHHUIO

1141000.00

HaumenoBanue nanpasiaenusi: "Ilpogunonstii komnaexm oaza'

HanmMmeHoBaHME
pasnena:
"I[TpodunbHBIIA
KOMILIEKT 0a3a"

I Ipoghunvrulii
Komnaekm oasa

Ecmecmeennonayunas nanpasieHnocmo: 1. LJugpposas nabopamopus no buonocuu
(vuenuueckas). Konuuecmeo — 3 ed. Onucanue: » Obecneuusaem ulnonneHue
nabopamopHvix pabom Ha YpoKax no OUOL02UU 8 OCHOBHOU UIKOLE U NPOEKMHO-
uccreooeamenvckol oeamenvHocmu yuawuxca. ©  Komnaekmayua: o Becnposoonoi
MYTbMUOAMYUK N0 OUOI02UU C 6-10 6CMPOeHHbIMU OamyuKkamu.: [ Lamuux enasxcrnocmu
c ouanazonom usmeperus 0...100% [ Jlamuux oceewyenHnocmu ¢ OUaAna3oHOM UsMepeHUs.
He yorce uem om () 0o 180000 ax 1 [lamuux pH ¢ ouanazonom uzmepenus ne yice uem om ()
0o 14 pH 1 lamuuk memnepamypul ¢ OUanazoHom uzmepenus He yice uem om -20 0o
+140C [ Jlamuyux s31exmponposooumMocmu ¢ OUana3oHamMu uzmepenuss He yice yem om ()
00 200 mxCm; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm [ Jlamyuux memnepamypol

OKpYyHCaroujeli cpeosl ¢ OUANA30HoOM usmepeHrus He yxce yem om -20 0o +40 o Axceccyapuol:

KomnJjiekm

4.00

978000.00

3912000.00
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0 Kabenv USB coeounumenvuuiii | 3apsaonoe ycmpoticmeo ¢ kabenrem miniUSB [
USB Aoanmep Bluetooth 4.1 Low Energy o Kpamxoe pykosoocmeo no sakcniyamayuu
yugposou nabopamopuu o - Lughposas sudeokamepa ¢ MemaiiuyecKum WmMamugom,

paspewerue ne meree 0,3 Mnuxc o IIpocpammHoe obecneuenue o Memoouueckue
pexomenoayuu He menee 30 pabom o Ynaxosxa o Hanuuue pyccxosazviunozo caima
1n000epIHCKU, Hanudue UOeoPOIUKOS. 2. Hugposas nabopamopus no xumuu

(yuenuueckas). Konuuecmeo — 3 ed. Onucanue: *  Obecneuusaem 8vbinoiHeHUe
1a60pamopHuIX pabom no Xumuu Ha ypoKax 8 0CHOBHOU WKOIe U NPOEeKMHO-
uccrnedosamenvckol oeamenvhocmu yyawuxca. * Komnnexmayus: o BecnposooHoti
MYTbMUOAMYUK NO XUMUU C 4-Ms 6cmpoeHHbimu oamyukamu: || [Jamuux pH ¢ ouanasonom
usmeperust ne yoce wem om () 0o 14 pH [1  Jlamuux evicokou memnepamypuvl (mepmonapHulii)
c ouanazonom usmepenus ne yoce wem om -100 oo +900C [ Jlamuux
DIeKMPONPOBOOUMOCTU € OUANazoHamu usmeperus ne yace yem om 0 0o 200 mxCm; om 0 oo
2000 mxCm,; om 0 0o 20000 mxCm ] Jlamuux memnepamypol n1GMUHOBbIU C
Ouanazonom uzmepernus ne yace wem om -30 0o +120C o  OmoenvHovle damyuxu: [

Jlamyux onmuueckoui niomuocmu 525 Hm o Axceccyapol: | Kabenv USB
coeounumenvHulil || 3apaonoe ycmpoticmeo ¢ kabenem miniUSB [ USB Aoanmep
Bluetooth 4.1 Low Energy o Kpamxkoe pykogoocmeo no sxcniyamayuu yu@posou
nabopamopuu o Habop nabopamopnoii ocnacmku o Ilpoepammmuoe obecneuenue o

Memoouueckue pexomenoayuu He meree 40 pabom o Hanuuue pyccrosaszviunozo
catima noodepaicku o Hanuuue sudeoponuxos. 3.  Lugposas nabopamopus no usuxe
(vuenuyeckas). Konuwecmeo — 3 ed. Onucanue: *  Obecneuusaem 8vinoIHeHUe
OKCHEPUMEHNO8 NO memMam Kypca (u3uKu. * Komnnexmayus: o Becnpoeoonotl
MyIbmudamuux no guzuke ¢ 6-10 gcmpoennvimu damyuxamu: [l Lugposoii damuux
memnepamypul ¢ Ouanazonom uzmeperus ne ysice vem om -20 0o 120C [ Lugposoii

Oamuux abconromHo20 0asieHus: ¢ OUAna3oHom uzmepenus He yace yem om () 0o 500 klla ]
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Jlamyux macHumno2o noas ¢ OuanazoHom usmeperus re yice yem om -80 0o 80 mTn [
Jlamyux Hanpsicenuss ¢ OUana3oHamu usmepeHrus He yace wem om -2 0o +2B ; om -5 0o
+5B;, om -10 00 +10B; om -15 0o +15B [ /Jamuux moka ne yace wem om -1 0o +14
Jlamuuk axcenepomemp ¢ nokazamenimu He menee wem: +2 g; +4 g; +8 g o
Omoenvuvie ycmpoticmea: 1 USB ocyunnoepagh ne menee 2 kanana, +/-100B o
Axceccyapur: [ Kabenv USB coedunumenvuwiti 1 3apsonoe ycmpoiicmso ¢
kabenem miniUSB ) USB Adanmep Bluetooth 4.1 Low Energy o Koncmpykmop 075t
nposedeHUs IKCNEPUMEHMO8 O Kpamkoe pykosoocmeo no sxcnayamayuu yughposoti
nabopamopuu o Ilpoepammmnoe obecneuenue o Memoouueckue pexomenoayuu (40
pabom) o Hanuuue pyccroszviunoco catima noodepyxcku o Hanuuue suoeoponuxos.
Komnviomepnoe obopyoosanue: 4. Hoymoyk. Koauuecmeo — 3 ed. Onucanue: *@opm-
paxmop. noymoOyk; * Kecmkas, Heomkitouaemas Kiaguamypa: Haiuyue, * Pycckas
packnaoxka kiaguamypbl: Haauyue; */{uazonans skpana: e menee 15,6 0woumos; *
Paspewenue sxpana: ne menee 1920x1080 nuxceneti; »  Konuuecmeo si0ep
npoyeccopa: ne menee 4; *  Koauuecmeo nomoxos: ne menee §8; ¢ baszoeas maxmosas
uacmoma npoyeccopa: ne menee 1 I'Ty; « Maxkcumanvuas makmoeas 4acmoma npoyeccopa.:
e menee 2,5 [Ty, » Kdw-namsame npoyeccopa. ne menee 6 Moavm, + Obvem
VCMano8ieHHol onepamusnol namamu. He menee 8 I'oaim, * Obvem nododeporcusaemou
onepamugHou namsamu (05 603MONCHOCMU pacuiuperus): He mernee 24 I oatim, * Obvem
Haxonumens SSD: ne menee 240 ['6avim, * Bpems asmonommuoti pabomst om bamapeu. He
menee 6 uacos; * Bec noymbyka ¢ ycmanoenieHHbiM aKKyMyAamopom: He oonee 1,8 ke, ¢
Buewnuii unmepghetic USB cmanoapma ne Hudice 3.0. ne meHee mpex c60000HbIX,
Buewnuii unmepdgbetic LAN (ucnonvsogarnue nepexoOHUK08 ne npedycmompeHro):
Hanuyue; ©  Hanuyue mooyneti u unmepgheticos (ucnonv3osamnue nepexoOHUK08 He
npedycmompeno): VGA, HDMI; »  Becnposoonas céasv Wi-Fi: naruuue ¢ noooepackou

cmanoapma IEEE 802.11n unu cospemennee; * Web-kamepa: nanuuue, *
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Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pYO.

Manunynamop "molun": nanuuue; * I[lpedycmarnoenennas onepayuornHas cucmema ¢
epaguieckum nonvzosamenvckum unmepgheticom, obecneuusarowas pabomy
pacnpocmparenHvlx 006pa308amenbHbIX U 00UeCUCMeMHbIX NPULodceHull: Hatudue. 5. MOV
(npunmep, ckanep, konup). Konuuecmeo — 1 eo. Onucanue: * Tun ycmpoiicmea: MOY
(¢hynkyuu nevamu, KONUPOBAHUS, CKAHUPOBAHUSL), * Dopmam bymazu. He meHee A4,
Maxcumanvroe

Humepgpeiicoi: Wi-Fi, Ethernet (RJ-

Lleemnocmu: uepno-denvili; *TexHonoeus neuamu. 1a3epHas *
paspewenue newamu. He menee 1200x1200 mouex; *
45), USB.

MTorosasi CTOMMOCTH 110 pa3aeiny

3912000.00

M ToroBasi CTOMMOCTD 110 HanmpaBJICHUIO

3912000.00

HaumenoBanue HanpasJenusi: ""IlIpogunvnviit komnaekm oaza (manokomniekmuan wikona)'"

HaunmMmeHoBaHue
paszzaena:
"ITpodubHbIHA
KOMILUIEKT Oa3a
(MaJIOKOMILJIEKT
Has 1Koja)"

I Ipoghunvrolii
Komniekm 6aza
(Manokomniekm
Hasl WKOLQ)

Ecmecmeennonayunas nanpasiennocmon: 1. [{ugpposas nabopamopus no ouono2uy
Obecneuusaem
nabopamopnblx  pabom HaA YpPoKax No Ouoro2uu 8 OCHOBHOU UWIKOAE U NPOEKMHO-

uccedosamenbCkoll 0esmelbHOCHU ydawuxcs. ©

(yuenuueckas). Konuuecmeo — 2 eo. Onucanue. * 8bINOJIHEHUE

Komnnexmayusa: o  Becnposoonoti

Myﬂbmudamquk no buonocuu ¢ 6-10 6CMPOEHHbIMU oamyuxamu.: [ ﬂamquk 6IAHNCHOCU,

c ouanazonom usmeperus 0...100% [ Hamuuk oceewyennocmu ¢ OuanazoHoM UmMepeHusl

KOMnJjieKkm

1.00

658000.00

658000.00
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Hena, pyo.
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He yorce uem om () 0o 180000 ik 1 Jamuux pH ¢ ouanazonom usmepenus ue yuce wem om ()
0o 14 pH 1 Jlamuux memnepamypbwi ¢ OuanazoHom usmeperus ve yace wem om -20 0o +140C
0 Jlamuuk snekmponpogooumocmu ¢ ouanazoHamu uzmeperus e yce yvem om 0 oo 200
mkCm; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm [ Lamuux memnepamypbl
oOKpyHCarouseli cpeodvl ¢ OUANA30HoOM uzmepeHus He yxce uem om -20 0o +40 o Axceccyapuol:
0 Kabenv USB coedunumenvuwiii | 3apsaonoe ycmpoticmeo ¢ kaberem miniUSB [
USB Aoanmep Bluetooth 4.1 Low Energy o Kpamkoe pyxoeoocmeo no skcniyamayuu
yugposou nabopamopuu o - Lughposas  eudeoxamepa ¢ MemMALIUYECKUM — UWMATNUBOM,

paspewenue ne menee 0,3 Mnuxc o Ilpoepammmnoe obecneuenue o Memoouueckue
pexomenoayuu He meree 30 pabom o Ynaxosxa o Hanuuue pyccroszviunoco caimd
n000epIICKU, HaTUYUe BUOEOPOTIUKOS. 2. Lugposas nabopamopus no xumuu (yueHuuecxas,).

Konuyecmeso — 2 ed. Onucanue: ©  Obecneuusaem 6vinoIHeHUue 1aOOPAMOPHbIX pabom no
XUMUU HA YPOKAX 6 OCHOBHOU WIKOIE U HNPOEKMHO-UCCIe008AMeNbCKOU  OesimelbHOCmU
vuawuxca. * Komnnexmayus: o Becnpogoonoti  Myrbmuoamyux no Xumuu ¢ 4-ms
6CMPOEHHBIMU OamyuKamu. [ Lamuux pH ¢ ouanazonom usmepenus ue yoce yem om ()
0o 14 pH 1 Jlamuuk vicokou memnepamypsl (mMepmMonapmwlii) ¢ OUAna3oHoM UsmMepeHus He
vorce uem om -100 0o +900C [ Jamuux  snexmponpogooumocmu ¢ OUANA30HAMU
usmepernust ne yace yem om 0 0o 200 mxCm; om 0 0o 2000 mxCm; om 0 0o 20000 mxCm [

Jlamuuk memnepamypul n1GMUHOBbL ¢ OUANAZ0HOM UMepeHUst He Yace yem om -3(0) 00
+120C o Omoenvuvle oamyuuxu: 1 Jamuux onmuueckou niomuocmu 525 um o

Axceccyapuvr: [ Kabenv USB coeounumenvnoui 1 3apsaonoe  ycmpoticmeo ¢
kabenem miniUSB 1 USB Aoanmep Bluetooth 4.1 Low Energy o Kpamxoe pykogoOcmgo no
brcnayamayuu yugposou rabopamopuu o Habop — nabopamopmoti  ocnacmku 0

IIpoepammmnoe obecneyenue o Memoouueckue pexomenoayuu ne menee 40 pabom
0 Hanuuue pyccroszviunoco caiima noooepyxcku o Hanuuue BUOEOPOTIUKOS. 3.

Hudgposas nabopamopus no ¢uzuke (yuenuueckas). Konuwecmeo — 2 ed. Onucanue.
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Obecneyuseaem 6bINOIHEHUE OIKCNEPUMEHMO8 NO mMeMaMm Kypca — Qusuxu.

Komnnexmayus: o Becnposoonoti mynemuoamyux no ¢gusuke ¢ 6-10 6cmpoeHHbIMU,
oamuuxamu: ] Lughposoii damuux memnepamypsi ¢ OUANA30HOM USMEPEHUL He Yiice YeM
om -20 00 120C 1 Lugposoii oamuuk abconromuoco 0asienusi ¢ OUana3oHoM UsMepeHusl He
vorce yem om () 0o 500 klla [ Jamyux macHumnoeo noas ¢ OUana3OHOM UMEPEHUs. HE
vorce uem om -80 0o 80 mTn [ Jlamyux nanpsasxiceHus ¢ OUAna3oHaMuU U3MEPEeHUsl He Ve
uem om -2 00 +2B ; om -5 0o +5B; om -10 0o +10B; om -15 0o +15B ] Jlamuux moxa
He yorce uem om -1 0o +1A4 [ Jlamuux akcenepomemp ¢ nokazamenimu He MeHee YeM:
+2 g, ¥4 g, 8 g0  Omoenvuvie ycmpoticmsa: |1 USB ocyunnoepag ne menee 2 xamana, +/-
100B o Axceccyapor: ] Kabenv USB coeounumenvuoui [ 3apsaounoe  ycmpoiicmeo ¢
kaoenem miniUSB 1 USB Aoanmep Bluetooth 4.1 Low Energy o Koncmpyxmop onst
npogedeHUs IKCNEPUMEHMO8 O Kpamkoe pyxkosoocmeo no sxkcnayamayuu yugposot
nabopamopuu o IIpoepammmnoe obecneyenue o Memoouueckue pexomenoayuu (40,
pabom) o Hanuuue pycckosazviunozo canima noodepxcku o Hanuuue 8UOEOPONUKOB.
Komnwromepnoe obopyoosanue: 4. Hoymoyk. Koauuecmeo — 2 ed. Onucanue: *@opm-
paxmop: noymoyk, * JKecmkas, neomknouaemas Kiaguamypa.: Haiudue, * Pycckas
packnaoka kiasuamypul. Hanuuue,; */Juaconans  dkpana: He Menee 15,6 Owiimos; *

Paspewenue skpana: ne menee 1920x1080 nuxceneu, »  Konuuecmeo sa0ep
npoyeccopa: ne menee 4; *  Konuuecmeo nomoxos: ne meree §; ¢ basosas  maxmoesas
uacmoma npoyeccopa: e meree 1 I'Ty, * Makcumanvuas makmogas uacmoma npoyeccopa:
He menee 2,5 [Ty, » Kiw-namams npoyeccopa: ne menee 6 Moaiim, » Obvem
VCMAHOBNIeHHOL OnepamusHoll namsamu: He meree 8 I oaum; * Obvem  nooddepoicusaemoty
onepamugHou namamu (015 603MONCHOCIU pacuiupenus): He menee 24 ['oaiim; * Obvem
Haxkonumens SSD. ne menee 240 ['6aiim; * Bpems aémonomHoU pabomwi om 6amapeu: He
menee 6 yacos; * Bec HoymoOyKka ¢ yCmaHOBNEeHHbIM aKKYMYIAMopom. He 6onee 1,8 ke; ¢

Buewnui unmepghetic USB cmanoapma ne nudwce 3.0: He menee mpex c80000HbIX,
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H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pYO.

Buewnuii unmepghetic LAN (ucnonv3osanue nepexoOHUKO8 He NpedyCMOmpeHo):
nanuyue; ©  Hanuyue mooynei u ummepgpeticos (ucnonv3osanue nepexoOHUKO8 He
npedycmompeno): VGA, HDMI; »  Becnposoonas ceaze Wi-Fi: uanuuue ¢ noodepaickoll
cmanoapma IEEE 802.11n unu cospemennee; * Web-kamepa: Hanuque; .

Manunynamop "motus": nanuyue; * Ilpedycmanosnennas onepayuoHuas cucmema d
epaguyeckum NOb306AMENbCKUM unmepgeiicom, obecneuusarowas pabomy)
pacnpocmpanenHvlx 06pa308amenbHblX U 00UWeCUCMeMHbIX NPULodCceHull: naauyue. 5. MDY
(npunmep, cxanep, konup). Konuuecmeo — I ed. Onucanue: * Tun ycmpoucmea: M®PY
(¢ynKxyuu nevamu, KONUpoOBaHUs, CKAHUPOBAHUS), * @opmam oOymazu: He menee A4; *

LJgemnocmu: uepno-6ensiii; *Texnonoeua nevamu: nazepuas *  Maxcumanvroe
paspewenue nevamu. He menee 1200% 1200 mouex, * Hnmepdgheiicor: Wi-Fi, Ethernet (RJ-
45), USB.

IIToroBast CTOMMOCTB IO pasacity

658000.00

M Toropasi cTOMMOCTD T10 HanmpaBJICHHUIO

658000.00

HaunmenoBanue nanpasiaenusi: "Ilpogunvustii komnnexm. /Jononnumensvnoe ooopyoosanue’’

HanmenoBanue
paszaena:
"EcTecTBEeHHOH
ay4yHas
HaMpaBJICHHOCT

b

IMToroBast CTOMMOCTB IO pasaceiny

0.00
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Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pyo.

HanmeHoBanme
pasnuena:
"TexHoornuec
Kas
HaIPaBJIECHHOCT

"

b

Obpazosamenvh
bitl HAOOp O0nsl
U3yYeHUs.
IMHO2OKOMNOHEH
MHbIX
pobomomexHuy
eCKUx cucmem u
MAHUNY IAYUOHH
bIX POOOMOB

Obpazosamenvhblii KOMIIEKM 00AHCEH Oblmb NPEOHA3HAYEH OJisl U3YYEHUS
pPOOOMOmMexHU4eCKUX MexHoN02Ull, OCHO8 UHGOPMAYUOHHBIX MEXHOIOUL U MEXHON02ULL
NPOMBIULEHHOU A8MOMAMU3AYUL, A MAKHCE MEXHOI02UU NPOMOMUNUPOBAHUS U AOOUMUBHO2O
npouszeoocmea. B cocmas komniexma oondxcro exooums. 1) Hnmennexmyanvrolii
CepPBOMOOYIIb C UHME2PUPOBAHHOU CUCIEMOU YRPasieHUs, NO380aA0Wel 00beOUHsIMb
cepsoMmooyu Opye ¢ Opyeom no nociedo8amenbHomy unmepgeicy - e mernee 6wm, 2)
Pobomomexnuyeckutl KOHMpPOoJiep MOOYIbHO20 MUna, NPeoCcmasisouwuLl cooo
OOHONIAMHBIN MUKPOKOMIbIOMED ¢ ONEPAYUOHHOU cucmemoll Linux, 06vbeouneHmblll ¢
nepugheputinblM KOHMPOLIEPOM C ROMOWbIO NAamvl pacuupenus. Pobomomexnuyeckuil
KOHMPOJLIEP 00NHCEH YOOBIeMBOPAMb MEXHUUECKUM XAPAKMePUCMUKAM.: KOJI-80 A0ep
6CMPOEHH020 MUKDOKOMNbIOmepa - He MeHee 4, makmosas uacmoma sa0pa - ne menee 1,2 I'Ty,
00vem O3V - ne menee 512 Mo, nanuuue unmepgeticos - SPI, 12C, 128, TTL, UART, PWM,
yugposuvle u aHan0208ble NOPMbL O/ NOOKIIOUEHUS GHEWHUX Yempolicma, a maxdce WiFi unu
Bluetooth ons KoMmyHuKayuu co enewHumu ycmpoticmeamu. Pobomomexnuueckuii
KOHMpOJLIEep 0012CeH 00eCneuu8ams 603MOACHOCHb NPOCPAMMUPOBAHUS C NOMOUBIO CPEOCHE
s1361K06 C/C++, Python u c60600H0 pacnpocmpansemoti cpedwvt Arduino IDE, a maxoice
VIPABeHUsi MOOENAMU POOOMOMEXHUUECKUX CUCeEM ¢ nomoubio cpedvl ROS. 3)
Boiuucaumenvuviti MOOYIb CO CMPOEHHbIM MUKPOKOHMPOILLEPOM - He MeHee uim.
Boiuucaumenvuviti MOOYIb 00IHCEH 001a0amb 6CMPOEHHBIMU YUPPOBLIMU NOPMAMU - He
menee [2wum u ananoeosvimu nopmamu- He menee 12wm. Boruuciumenvhuvlil MoOYIb 00IHCEH

wm.

5.00

164000.00

820000.00
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001a0aMb 8CMPOEHHBIM MOOYIEM becnpo8ooHoll cesaszu muna Bluetooth u Wiki onsa cozoanus
annapamuo-npocpammubix peweHuti u "ymuvix/cmapm"-ycmpoiicme 0151 pazpabomku peuienul
"Humepnem gewgei”. BviuucaumenvHulil MOOYIb 00IAHCEH 001a0amsb COBMeCMUMOCMbIO C
nepugepuiinvimu niamamu 01 nooxkmoyeHus k cemu Ethernet u nookntouenus eHeuireri
cunoeou Hazpysku. 4) Mooynb mexnuueckoeo 3penus, npedcmasnaowull coool yCmpoucmeo
Ha Oasze 8bIYUCTUMENbHO20 MUKPOKOHMPOLLEPA U UHMEZPUPOBAHHOU KaMepbl,
0becneuugarouee pacno3Hasanue NPOCMeUUUx U300pa3ceHull Ha Mooye 3a cuem
COOCMBEHHBIX BLIYUCTIUMENLHBIX 803MONCHOCHELL - He MeHee [wum, Mooynb mexHuueckozo
3peHuUs 0012ceH 00ecnedusams 603MOHCHOCMb OCYWECMEIAMb HACMPOUKY IKCHO3UYUL,
bananca benoeo, HSV cocmasnarowux, niowaou oornapyxcusaemoi 0o1acmu u3oopaxicerus,
OKpy210Ccmu 0OHAPYHCUBAEMOU 0OIACMU U300PANCEHUS, NOTONCEHUE OOHAPYHCUBACMBIX
oO1acmeti omuocumenvHo opye opyea Mooyie mexHuuecko2o 3peHus 00IHCeH UMemb
ecmpoennvie unmepgeiticot - SPI, UART, I2C unu TTL 0ns kommyHuxayuu opye ¢ Opyeom uiu
eHewnumuy ycmpovucmeamu. ) Komniekm KOHCMPYKMUBHbIX J1eMeHmos8 U3 Memaia 0is
cOOpKU MoOenu MaHunyasamopos - e menee lwum,; 6) Komniexm snemenmos onsa cOopku
6aKyyMHo20 3axeama - e menee lwm. Q6pazoeamenvhblil pOOOMOMEXHULECKUL KOMNIEKM
00./191ceH coOepaicamb Habop OUOIUOMEK MPeXMEPHBIX MoOenell 01 NPOMOMUNUPOBAHUSL
mMooeneti MOOUTbHBIX U MAHUNYTIAYUOHHBIX pOOOMO8 pa3iuyHo20 munad. B cocmae komniekma
00121CHBL 8BXOOUMb UHCMPYKYUU U MeMOoOudecKue yKazaHus no papabomre mpexmepHuix
mMooeneti MOOUTbHBIX POOOMO8, MAHUNYTAYUOHHBIX POOOMOS C PATUYHbIMU MUNAMU
KuHemamuxu (y2106as KUHeMamuKa, nioCKo-napaulesibHas KUHeMAmuKa, 0ebma-
kunemamuxa, SCARA unu pvruasicnas kunemamuxa, niamgpopma Cmioapma u m.n.).
Obpa3zoseamenvhblil poOOMOMEXHUUECKUL KOMNIEKM OOJIHCEH CO0EPHCAMb UHCMPYKYUU NO
NpPOEKMuUpo8aHuIo pooomos, UHCMPYKYUU U MemoOUKY 0CyujeCmeneHus UHICeHEepHbIX
pacuemos npu npoOeKmMupo8anHul (paciemol Hazpy3Ku U MOMEHMOo8, paciem MOWHOCmU

npuBo008, pacuem napamempos KUHeMAmuKy u m.n.), UHCMpyKyuu no paspabomke cucmem




HaumenoBanue

Ne Enununa | Koan- CTOoMMOCTD,
o0opynoBaHusi Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO) Hena, pyo.
n/n H3MEPEeHMs | YeCTBO pYO.
(PBIIO)
VIPABNIeHUs. U NPOSPAMMHO20 0becneyeHus: 05 ynpaeienus pooomamu, UHCMPYKYUU u
MemoouKy no paspabomke cucmem ynpasieHus: ¢ d1eMeHmami UCKYCCMEeHH020 UHMeNleKmda
U MAUWUHHO20 0OVHeHUs.
Yuebnwiii pobom-manunynamop npeonaznauen 051 0C80EHUSL 0OYUAIOWUMUCST OCHOB
pobomomexHuKu, 01 NOO20MOBKU 00VUAIOUUXCA K BHEOPEHUIO U NOCAedyIouemy
UCNONIL30BAHUIO POOOMOE 8 NPOMbLULIEHHOM npoussodcmee. Konuvecmeo oceti poboma
manunynamopa - uemvipe. Illepemewenue uncmpymenma 6 npoCmpancmee no mpem ocsiam
OO0JIIHCHO YNPABIAMbCA WAL08bIMU O8ucamenamu. Hanpsocenue numanus uazoewix
Osucamerneil ne oonee 12 B. Cepgodsucamens yuemeepmou ocu 00JiceH obecneuusams
nosopom uHcmpymenma. Yeon nogopoma mManunyasimopa Ha OCHOBAHUU 8OKPY2 6EPMUKANLHOLU
ocu He menee 180 epadycos. [na onpedenenus norodxceHus MAHURYIAmMopa npu nogopome
Hempipéxoceso BOKDY2 6ePMUKAILHOU OCU O0NHCEH UCNONb308aMbCs IHKOOep. Yeon nosopoma 3aone2o nieya
i1 yueOnblil manunynamopa He menee 90 epadycos. Yeon nosopoma nepeone2o nieda Manunyisimopa He
pobon- menee 100 epadycos. [[ns onpedenenus nonodicenus 3a0He20 U nepedHe2o nied MaHunyiamopa
MARURYTAIMOP €50 noicen ucnonb306amucsi 2upockon. Y201 nogopoma no yemeepmoii ocu e meree 180 wim. 3.00 | 340000.00 \1700000.00
MOOYTEHBIMU epadycos. [oncHa 6bimsb 603MONCHOCIb OCHAUJEHUS CMEHHbIMU HACAOKaMU (Hanpumep,
CMEHHbLMU Oepoicamens Kapanoawia uiu promacmepa, NPUCOCKA € cepodguzamenem, MexanuuecKoe
Hacaokamu

3axeamuoe yCmpoucmeo ¢ cep8oosucamenem, YCmpoucmeo 0s 1a3epHoll 2pAsUPOSKU UL
yempoticmeo 0 3D-newamu). /lonscHa 661mb 603MOHCHOCHIb NOOKIIOYEHUSL OONOTHUMEIbHBIX
yempoticme (Hanpumep, mpancnopmepa, peivbea 0isi nepemeujeHus poboma, nyivma
VIPAsieHUsi MUna OHCOUCMUK, KaMepbl MAUUHHO2O 3DEeHUS], ONMUYECKO20 OAMUUKd, MOOY IS
becnposoonoco docmyna. Pobom-manunynamop oondxcen obecnewusamos nepemeujeriue
Hacaoku 6 npocmpancmee, akmueayuto Hacaoku, 03MONCHOCHb NOLYYEHUsL CUCHATLO8 OM
Kamepwvl U 0am4UKO8, 603MONCHOCMb YNPABIeHUs OONOIHUMENbHbIMU YCIMPOUCEAMU.
Mamepuan kopnyca — antomunuil. JJuamemp pabouyeii 301bl (0e3 yuema Ha8ecHo2o
uncmpymenma u yemeepmotui ocu) ne menee 320 mm. Unmepghetic nooknrouenus — USB.
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/[onoicen umems 03MONCHOCIb ABMOHOMHOU pabombl U BHEUHe20 YNPAGIeHUS.
Ynpasnarowuti koumponnep dondicen 6ims coemecmum co cpedoti Arduino. Ynpasnarowuti
KOHMpOJLIEep COBMECMUM CO CPeOOLl NPOPAMMUPOsanus Scratch, u sa361Kom
npoepammuposanus C. [ondicen obecneuugams nosopom no nepsvim mpem oCiam 8 3a0aHHbll
V2Ol U Ha 3a0aHHbLL Y20, NOOPOM NO YemEepmot OCU HA 3A0AHHbIU Y20, O8UNCEHUE 8
koopounamol X, Y, Z, nepemewjernue Ha 3a0anHoe paccmostue no koopounamam X, Y, Z,
nepeoauy OaHHLIX 0 MEKYUleM NOOHCEHUU Y2ll08, nepedayy OAHHbIX 0 MeKYUWUX KOOPOUHAMAX
uncmpymenma. J{onscen noooepicusams nepemenjenue 8 0eKapmosvix KOOpOUHaAmax u y2iax
nosopoma oceiti, ¢ 3a0aHHOL CKOPOCMbIO U YycKOpenueM. Tunvl nepemeujenuii 8 0ekapmosvix
KOOpOuUHamax. Osudicerue no mpaekmopuu, OBUNCEHUE NO NPAMOU MeHcOY 08YMsL MOUKAMU,
nepenpvieuarue U3 MouKU U mouky (nepeHoc 0ovexma,).

ObpazosamenvH
blli HAOOP No
Mexanuxe,
MexampoHuke u
pPOOOMOmMexHuK
e

Komnnexm 011 u3yyeHus 0CHO8 31eKMpoHUKU u pooomomexruxu Habop dondxcen ovimo
npeonaznaven 0isi NPOBeOeHUs: YUeOHbIX 3aHAMUL NO INEKMPOHUKE U CXeMOMEXHUKE C Yelbio
u3yyeHust Hauboee pacnpoCmMpaHeHHOU d1eMeHMHOU Oa3bl, NPUMEHAEMOU OJisl UHICEHEPHO-
MexHu1ecKo20 meopyecmea yuauwuxcs u paspabomxu yueoHvlx mooenei pobomos. Habop
Do1dCeH NO360IAMb YUAUWUMCS HA NPAKIMUKE 0CBOUMb OCHOBHbIE MEXHOI02UU
npoekmupo8anusi po60MoOmMexHU4eCKUX KOMNIEKCO8 Ha npumepe y4ebHvix mooeneti pob6omoa,
@ maxoice uzyuums OCHOBHbLE MeXHUYecKue peulerus 8 001acmu KUbepHemuueckux u
scmpausaemvix cucmem. B cocmas Komniekma 001x4cer 6Xo0Uums Habop KOHCMPYKMUBHBIX
DeMenmos 05t COOpKU MaKema MaHUnYIAYUOHH020 poOOMA, KOMNIEKN MemMAaiIudecKux
KOHCMPYKMUBHBIX 2NeMeHMO08 01 COOPKU Makema MoouibHo2o poboma u m.n. B cocmas
KOMNIEKMa 6xo0um Habop 1eKMPOHHBIX KOMIOHEHMO8 OJisi U3Y4eHUsI OCHOB INeKMPOHUKU U
CXEMOMEXHUKU, A MAKICe KOMNIIEKN NPUBOO08 U OAMHUUKOS PA3TUUHO20 MUNA OISl
pazpabomku pob6omomexHu4eckux KOMnieKcos. B cocmas Komniekma 00aiCHO 8X00Umb:
MOMOPbL C IHKOOEPOM - He MeHee 2uim, cepeonpueoo DONbLULOT - He MeHee 4uim, cepeonpusoo
manvlil - He MeHee 2uim, UHGPAKPACHBIU OamMYUK - He MeHee 3um, Yibmpa3eyKo8ol Oamuux -

um.

5.00

112000.00

560000.00




n/n

HaumeHnoBaHue
o0opynoBaHusi
(PBIIO)

Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO)

Eaununa
H3MepeHHs

Komu-
4eCTBO

Hena, pyo.

CTOUMOCTbD,
pyo.

He MeHee 3uim, Oamyuk memnepamypul - He Menee luim, 0amuuK 0Cc8eujeHHOCMU - He MeHee
lwm, HabOP S1eKMPOHHBIX KOMNOHEHMO8 (De3UCmOopbl, KOHOEHCAMOPbL, C8emMOOUOObL
PA3IUYHO20 HOMUHAAA), KOMIJIEKM NPOo80008 05l OeCnaeyH020 NpOmMoOmMunupo8anus, niama
Oecnaeuno2o npoOMOMUNUPOSanus, AKKyMyJasmop u 3apsionoe ycmpoucmeo, . B cocmas
KOMNIEKMA O0JIHCEH 8X00UMb NPOSPAMMUPYEMbLI KOHMPOJLIED, NPOSPAMMUPYEMbILL 8 Cpede
Arduino IDE unu anano2uunsvix c60000HO pacnpoCmMpaHaemvbix cpeoax pa3pabomxu.
IIpocpammupyemvlit KOHMPOIEp 00AHCEH 00aA0amb NOPMAMU OJist NOOKIOYEeHUsT YUPPOBLIX U
ananoeosvix ycempoticms, unmepgeticamu TTL, USART, 12C, SPI, Ethernet, Bluetooth unu
WiFi. B cocmag komniexma 00ndicet 6Xx00umv MOOYilb MEeXHUYeCKO20 3PeHUsl ,
npedcmasiaowuil cooou 8bIYUCIUMETbHOE YCIMPOUCIEO CO 6CMPOEHHIM MUKPONPOYECCOPOM
(k01-60 s10€ep - He Menee 4wum, uacmoma sopa ne menee 1.2 I'Ty, o6vem O3Y - He menee
512M6, 0ob6vem ecmpoennotl namsamu - He meHee 81°0), unmezpuposanHol Kamepou
(MaxkcumanbHoe paspeuteHue 6udeonomoka, nepedasaemozo no unmepgeticy USB - ne menee
2592x1944 e0.) u onmuueckoul cucmemoti . Mooy mexHuuecko20 3penust 001AHCeH 061a0ams
COBMECMUMOCTBIO C PA3TUYHBIMU NPOSPAMMUPYEMBIMU KOHMPOLLEPAMU C HOMOUBIO
unumepqeticos - TTL, UART, I12C, SPI, Ethernet. MoOynb mexuuuecko2o 3peHust 0alCceH
LMems CMPOeHHoe NPOCPAMMHOe 0becneyeHue Ha OCHO8e OnepayuorHol cucmemvl Linux,
no3eoss0Wee 0CyWecmensnams HACMPOUK)Y CUCTIEMbl MAUWUHHO20 00YYeHUsi NAPAMempPOos8
HeUpOHHBIX cemell 01 0OHAPYIHCEHUSL 00bEKMO8, OnpedeleHUs UX napamempos u OdibHeuuell
uoenmugurxayuu. Komniexm 0ondicen obecneuusams 603MONCHOCHb U3YHUEHUSL OCHO8
pazpabomku nPOSPAMMHBIX U ANNAPAMHBIX KOMNIEKCO8 UHICEHEPHBIX CUCEM, PeUleHUll 6
cqhepe "Unmepnem sewetl”, a maxoice peweHutl 8 0oaacmu poOOmMomexHuKu, UCKyCCmeeHH020
UHMeENNeKMa U MAUWUHHO20 00YYEeHUsL.

Obpazosamenvh
i1l KOHCIMPYKMOP)
o1 npakmuxy

Pobomomexnuueckuti Habop npeoHasHavex Oiisl U3VUEeHUs OCHO8 poOOmMomexHuKuy, demaJetl,
V3108 U MEXAHUZMO8, HeoOX00uMbIX 05 co30anusi pobomomexHuyeckux ycmpoticms. Habop
npedcmagisem coOol KOMNJIEKM CMPYKMYPHbIX 3JIeMEHMO8, COCOUHUMETbHbIX INEMEHMO8 U

wm.

5.00

96000.00

480000.00




HaumenoBanue

Ne Enununa | Koan- CTOoMMOCTD,
o0opynoBaHusi Kparkue npuMepHble TexHudeckue xapakrepuctuku (PBIIO) Hena, pyo.
n/n H3MepPeHusi | YeCTBO pYO.
(PBIIO)
O104H020 D1eKMpomexHudeckux —Komnonenmos. Habop nozeonsiem cobupamov (U npocpammuposanby
NPOPAMMUPOBAL|cobUpaemble MOOENU), U3 INEMEHMO8 BXO0AWUX 8 €20 COCMAB, MOOelU MEeXAMPOHHBIX U]
Ui € KOMIAEKMOMpoHomomexHuueckux yCmpoucms ¢ asmoMamu3upOBaHHbIM YAPAGIEHUEeM, 8 MOM Yucie Hd
oamuxos KOJleCHOM X00Y, A MAK JHce KOHCMPYKYULL, OCHOBAHHBIX HA UCNOIb308AHUU Nepeday (8 MoM Yuce
UEPBAYHLIX U 3YO0UAMBIX), A MAK JHCe PblYa208. C8eMOOUOOHbII MAMPUUHBIL OUCHIeli ¢ Oenoll
nooceemxoti Ha konmpoinepe Konuuecmeo nopmoe 6600a/8bl600a Ha KOHMpoiepe He menee 0|
Konuuecmeo xnonok ne menee 4 Obwee koauuecmeo snemenmos: He mene 520 wm, ¢ mom
uucne: 1) npoepammupyemviti 610K ynpasieHus, KOMopbwlii Modtcem pabomams a6MOHOMHO U 6
nomokosom pedcume; 2) cepgomomopwl 3) damuux cuavl 4) oamyux paccmosuus 5) oamuux
yeema 6) axkymynamopnas oamapes 7) Ilnacmuxogvle cmpykmyphbvie deMeHmsl, GKI0OUAs
nepghopuposantvle snemeHmol: OAIKU, KyOuKu, 0Cu U 8abl, COCOUHUMENbHbLE INEMEHMbL K OCAM
ulecmepHu, NpeoOHA3HaueHHvle OISl CO30AHUS UYepBAYHLIX U 3y0uameix nepeoad,
coeOuHumesnbHble U KpenedicHvle snemenmol, 7) [lpoepammuoe obecneuenue, ucnonvzyemoe 0is
NpoOCPAMMUPOBAHUS COOUPAEMBIX POOOMOMEXHUYECKUX MOOeNel U YCMPOoUucme, 00CMYNHO O
ckauueanus us cemu Mnmepnem
MTorosasi CTOMMOCTSD 110 pa3Jeiy 3560000.00
IHaumeHoBaHue
5 [pasnena:
"KomMmbroTepHoe
o0opynoBaHue"
MToroBast cCTOMMOCTb 110 pa3aeiy 0.00
’MTOFOBaﬂ CTOMMOCTH [0 HATIPABJIEHUIO 3560000.00
15635000.00

’]/Irorosaﬂ CTOMMOCTD 110 BCeM HaIPaBJeHHSM HH(PPACTPYKTYPHOIO JIHCTA










