MUHUCTEPCTBO OBPA3OBAHUS
CAXAJHUHCKOH OBJIACTH

PACIIOPSI’DKEHHUE
5 f f Nsiﬂ’jp/’/a

10sxHO0-Caxanuncek

OO0 yTBepKACHHH NPAMEPHOTO Nepevns 060py10BaHNH, PACXOJHBIX MaTEPHAIOB,
cpeacTB 00yuenust 1 BOCHHTAHMS JUUIS CO3ANHS U oGecneyeHus
YHKIHOHHPOBAHHS LENTPOB 06PA30BANMAS €CTECTBEHHO-HAYYHOMH 1
TexHoJOrHYecKoi nanpasiennocreil «Touka pocra» B 06ueodpazosaTe/bHbIX
OpraHH3aUHAX, PACNIOI0KEHHBIX B CEILCKOH MECTHOCTH M MAJIbIX FOpoAaXx
B 2021 rouy

Bo wucnosHenne myHkta 2 Kommiekca Mep («I0OpoXHas Kapra») IO
CO3MaHMI0 M (YHKIMOHUPOBaHMIO B 00mc0Opa3oBaTebHBIX OpraHM3aLKsIX,
PACIIOJIOKEHHBIX B CENBCKON MECTHOCTH M MajlbiX FOPOJaX, LCHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHON M TEXHONOIMYECKoH HanpasiieHHocTel «Touka pocra» B
2021 romy, YTBEPXAEHHOIO PpaCTiOpPsKCHUEM MHUHHUCTEPCTBA obpazoBaHus
Caxanuuckod obmacrm  or 21.01.2021 Ne 3.12-49-p u Ha OCHOBaHMH
MeTOHYeCKHX PeKOMEH/aLni, yTBEPKUEHHBIX pacriopsikeHneM Mumnucrepersa
Tpoceemenus Poccuiickoit ®enepanun ot 12.01.2021 Ne P-6, mnucema-
cornacoBaHus «O coryacoBaHuy MHGPACTPYKIYPHOrO JicTa A8 CO3JaHMA
LIEHTPOB o6pa3oBaHus eCTecTBeHHO-HayYHON " TEXHOJIOTHYECKOH
nanpasiensocret «Touxa pocran B 2021 romy» OI'AY IO «AxazeMus
Munnpocsewerus Poccumy or 24.02.2021 Ne 480:

1.  YTBepmuTb TNpUMepHbIH mepeyeHb OOCOpYAOBaHMA, PACXOIHBIX
MaTepualios, CpeacTB 06y‘-IeHI/Iﬁ U BOCITMTAHUS JUIsl CO3[aHUsI H obecrieyeHus
(QYHKI[MOHMPOBaHHA  LEHTPOB  0OpasoBaHHs €CTEeCTBEHHO-HAYIHOH

TexHOIOrUYecKol Hanpasientocteir «Touka pocta» B 06ie0GpasoBaresbHBIX

3.12-334-p (n)(2.0)
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OpraHu3aluiX, pacroioXKEHHBIX B CceNbCKON MECTHOCTH M MabIX ropofax B 2021

rogy (mpuiaraeTes).
2. KOHTpOTb 3a WCIIONHEHHEM HACTOSIIETO P&

C.A. Muposy.

cnopmxemm BO3JIOXHUTD

Ha I1epBOTro 3aMECTUTEIIS MUHHACTPA

27,7 Fal /
Y < e &
Musuctp 06pasoBaHis CaxaauHCKOH / % £ oy et o
AT A H. Kuxresa

ob6acTh ({'



VTBEPXJIEH

pACcTIOPSHKEHUEM MUHACTEpCTBa 00pa3oBaHus
CaxaiHCKOM 001acTH

o ALl N I-IPES

[IpumepHbIi HepeHeHb ob6opynoBanus, PACXOAHBIX MaTepHa/loB, CPeICTB
o6y4enus H BOCIHTAHUS 115 co3aanus u ofecneeHu ¢ynKnHOHHPOBAHNS
HeHTpoB 00pa3oBaHus ecTeCTBEHHO-HAYYHOH H TeXHOJIOrHIeCKOi
nanpannennoc’reﬁ «Touka pocra» B o6meobpaszoBaTeJbHbIX opranu3anusx,
PACTIOJIOMKEHHBIX B ceNIbCKOH MECTHOCTH M MAJIBIX ropo/iax B 2021 roay

S
Ne HaumenoBanue Kparkne npuMepiibie TeXIHHCCKHE EXHRHIA foo oo
n/n| oGopyrosanus (PBIIO xapaxrepucrukn (PBIO n3Mepenns |
HaumenoBanue HaNPaBJICHH: {'Cmauoagmmuﬁ xomnuexm"

HauMeHOBAaHHE HANPABJICHWS: "Cmanoapimitbl it KOMAIEKIN (MANOKOMNACKMHAA WKONa
HaumvenoBanue HANPABJICHHA: " [Tpodhusibhblii KOMRAEKM basza"
[HanMeHOBaHHE pasAcia:

1 |'TTpodrnbibi KOMIVICKT

cmecmEeRHOHAYYHaA
1anpagaeHHoCmb.! 1. Lugpposas
abopamopus no puonoeuu
(yueuuwecxa;z). Konuuecmeo — 3 €0.
Onucanue: » Obecnequsdem
bUROATICHUE 1aBOPamOPHBLX pabom 1a
poKax no Guonozuy 6 O0CHOGHOU WKOJIe
u npoeKmno-uccnem)sameﬂbcxoz}

ugpposas n1abopamopu eAMENbHOCMU YHauuxca. ©

0 buono2uu omnaekmayua: o Becnpo80OHOU
(yuenuueckas) YIbMUOAMUUK nO Buoavzuu ¢ 6-10

ugpposas nabopamopus. |BcmpoenHbmu Oamuuxamu. 5 Jlamyuk

RaoCIOCmu ¢ OUANA30HOM USMEPEHUA
0...100% T Jlamuuk oceewennocmu ¢
UANAZOHOM USMEPEHUSL He YOIce HeM
m 0 0o 180000 ax O Jamuuk pHe
UaNA30HOM USMEPEHUS HE YOIce HeM
m 0 00 14 pH 0 Jamuux
emnepamypbl ¢ QUAna3onoM
3MEPEHUSL HE YIICe Heam om -20 90
+140C 0 amuuk
1eKMPONPOBOOUMOCTU C
UANAIOHAMU UIMEPEHUSL e YOICe HEM
m 0 00 200 mCxm; om 0 00 2000
wkcCat: om 0 00 20000 mrCm L
amyux memnep amypul OKPYHAIO]

0 xuMu (yHenudeckas)
ughposas nabopamopui
0 husuke (yuenuueckas)
oymbyx

@Y (npunmep, cKanep,
onup)

3.12-334-p (W)(3.0)
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Ne HanMeHOBaHHE KparKkune NpHVMEpHbIC rexuuueckne | EXHANUA (oo o oorpg
n/n| oGopynoBaHus (PBIIO XapakTepHCTHKH PBIIO H3IMepeHus
cpedbl ¢ QUAnazoHoM u3MepeHus He

yoice wem om 20 00 +40 0
xceccyapel: 3 Kabeno USB
oeounumenbHblii 1 3apaonoe
cmpoticmgo ¢ kabenem miniUSB T
USB Aoanmep Bluetooth 4.1 Low
nergy 0 Kpamxoe pyK0800CME0 RO
KenRyumayuu yuposou
abopamopuu 0 [{ugposua
guOCOKAMEPd € MEMAILNUHECKUM
UMamuUGOM, papewenue ne Meree 0,3
muxe o lIpozpammnoe obecneverue 0
emoOU4eCcKue pexomenc)auuu He
enee 30 pabom o Ynakoeka o
anudye pycckosi3ptYHo20 cauma
000ePIICKU, HANUIUE 6UOEOPONUK08. 2.
ughposas 1a6opamopus no XuMUU
(yuenuueckas). Konuuecmeo — 3 €0.
Onucanue: * Obecnevugaem
bINOAHEHUE 1aBOPAMOPHBLX pabom no
uMUl HA YPOKAX 8 OCHOBHOU WKORE U
poexmuo-ucc‘/zec)oaameﬂbcxozi
esmelbHOCmu yuamuxc;t. .
OMNICKMAYUS. 0 Becnposoonou
YIbMUOAMHUK NO XUMUU ¢ 4-ma
GCMPOEHHBIMU OaMUUKAMU: T damuux
oH ¢ OUANA30HOM USMEPEHUA He YHCe
wem om 0 0o 14 pH 1 Jamuux
gbICOKOT memnepamypol
(mepmonapHbii) ¢ OUANAa3oHoOM
wamepenua ne yaice Hem om -100 00
+900C {1 Jamuuk
AeKMpPONPOGOOUMOCMU ¢
Yuana3oHaMU UIMEPEHUS He YIICe HeM
om 0 00 200 mxCm; om 0 00 2000
xCm; om 0 do 20000 mkCm O
amuux memnepamypuol NAAMUHOBbLU C
DUANAIOHOM USMEPEHUS. HE YOICE HeM
om -30 00 +120C 0 Omdenvhvie
amuuku: 7 damyur onmuUeCKotl
Jomuocmu 325 um 0 Akceccyapel: 3
abenw USB coedunumenshbli U
apsaoHoe ycmpoucmso ¢ xabenem
iniUSB O USB Adanmep Bluetooth
4.1 Low Energy o Kpamkoe
YKOGOOCMBO NO KCNIYaAmayuu
ughpoeoti rabopamopuu 0 Habop
abopamopoil OCHACMKU 0
[TpoepaMmHoe obecneuenue 0

emoou4ecKue Qel\'omeMOaguu ne
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W Hanvenopanue Kparkne npumepHbIe rexamaeckue | EauHaua

n/n| oGopyaoBaHUs (PBIIO) XAPAKTEPHUCTHKH (PBIIO) uiMepeHus ONNHECYD
enee 40 pabom o Hanuuue
)YCCKOAZBIYHO20 caiima no00epaIcKu 0
anudue 6UOLOPONUK0SE. 3. Lugpposas
abopamopus. ho Gusuxe
(yuenudeckas). Konusecmgo — 3 €0.
Onucanue: » Qbecnevusaem
LINOJIHENUE IKCNEPUMENMOG no
memam Kypea QuIuKu. ©
OMANCKMAYUA. 0 beenpogoOrot
YALMUOUMHUK NO pusuke ¢ 6-10
CmpoeIHbIMU QaMUUKAMU: O
UGPPOBOU OAMHUK memnepamypbl ¢
UGNAIOHOM USMEPEHUS, HE YIHCe HeM
m -20 0o 120C 7. Lugpposot 0amuuk
Geomomno20 QUNEHUA ¢ OUARA30HoM
uzMepeHus He Yoce Hem om 0 00 500
<[la O Jlamuuk MazHumno20 noii ¢
UANA30HOM USMEPEHUS He yoice HeEM
m -80 0o 80 mTn O Jamuuk
anpANCEHUS. ¢ QUANA3OHaMU
Wzmepenus ne yoice Hem om -200 +2B;
m -5 0o +3B; om -10 0o +10B; om -
15 00 +15B T Jlamuux moka He yoice
wem om -1 00 +14 T Hamduk
Kce/iepoMemp ¢ ROKA3AMeNsMu e
enee uem: £2 g =4 & 880
Omdensnbie yemposemea: U USB
ocyuniozpagp He menee 2 kanana, +/-
100B o Akceccyapol. — Kabeno USB
0eOuHumeNbHblE . 3apaonoe
cmpoticmeo ¢ Kabenem miniUSB 1]
USB Aoanmep Bluetooth 4.1 Low
Tnergy o Koncmpyxmop ons
poGedelius IKCNePUMEHMOE 0
‘pamKoe pykogoocmeo no
KCHAYAMayuu yughpo6ou
abopamopuu 0 11pozpammnoe
o6ecneqenue 0 Memoduyeckue
exomendayuu (40 pabom) 0 Hanuvue
YCCKOAIbIYHO20 catima neOOEPIHCKU O
anudue 6UOeopoaUK0S.
oMnblomepHoe 060py008anue: 4.
[oymoyk. Konuiecmso — 3eo.
Onucanue: * @opm-akmop: HOYMOYK,
. JKecmras, Heomkaiodaemas
claguamypa; nauusue; © Pyccras
ackAaOKa Kiaguamypel: HAiuue, *
LAZOH@IL SKPAHA: HE MENee 15,6
(oiimoa; » Paspewenue 3Kpana. he
enee 1920x1080 nuxcened; *




4

Ne HaumenoBanue KparKkue pumMepHbie Texunqecnm.e\ Exaanna .
n/n| o6opyAoBaHHA (PBIIO) XapaKTepuCTHKH (PBIIO) uamepeuun@u"qec“
onuvecmeo a0ep npoyeccopa. ne
enee 4; » Konuuecmeo nOmokoe: He
enee 8 » bazosus makmoeas
yacmoma npoyeccopa; 1ie Meree /
Ty, * Makcumanehas maxmoeasn
Lacmoma npoyeccopa: He Menee 2,5
Ty; » Kow-namame npoyeccopd: e
enee 6 Moatim; + O6vem
CIAHOB/EHHOY ONepamusHoU
amamu: ne menee 8 [oatim; * Obvem
000epIICUBALMOT ONepaAmuGHOU
amsimu (0115 6O3MOJCHOCTU
GCWUPEHUs): He Meliee 24 1'6aum; *
O6wem nakonumens SSD: ne menee
40 I'6azim; * Bpems agmoHOMHOU
abomel om bamapeu: He MeHee 6
wacoe; * Bec noymbyka ¢
CIMAHOBNCHIIBIM UKKYMYIAMOPOM. HE
Gonee 1,8 ke © Brewnui unmepgeuc
USB ¢mandapma ne nuoice 3.0: ne
enee mpex c60600HBIX; * Brewnuu
wnmepeetic LAN (ucnonv306anue
¢pex00IUK08 He npe()ycmompeno):
ianuyue; © Hanuvue MOOyneu U
Hmepgeiicos (Ucnoab306AnUe
epex00uKo6 He npeoycmompeHo):
VGA, HDMI; » BecnpogoOnas c6sb
Wi-Fi: nanvue ¢ noOAePAHCKOU
mandapma IEEE 802.11n unu
oepemelnee; ® Web-kamepa: HAIWHUe;
o Manunyaamop "Moluib"; HGAUYUE, *
pedyCmaHOGNEHHAA ONePaYUOHNAS
uemema ¢ 2paguHeckum
0/1b306UMENLCKUM uHmMepGencom,
Gecnevusatowus pabomy
acnpocmpaHerHblx 00pazoeamenbHvix
u 06wecucmemMHbX RPUNOJKCEHUN
anuvue. 5. MY (npurnmep, ckanep,
onup). Konuuecmao = 1 eo.
Onucanue: * Tun ycmpoucmea. Moy
(pynryuu nevamu, KONUPOBAlIUs,
cxanuposanus); © Popmam Bymazu. He
wenee Ad; » Llgemnocmo! 4epHo-
Genwviii; * Texnono2us newamu.
wazepras * Makcumanohoe
aspewdenue newami; e Mexee
1200% 1200 moyex; *® Hnmepeucol:
Wi-Fi, Ethernet (RJ-43), USB. |
HanMeHOBAHKC HALPABJICHUS: "Ilpod;ummbui xomnaexkm 6asa (MaOKOMNIEKMHAA
wkona)”

e —————
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Ne HanmenosaHne Kparkne npuMepHbI¢ rexpuveckue | EqaHANA
n/n| o6opynoBaHAs (PBIIO) XAPAKTEPUCTUKHA BIIO
1

KonuaecTso

a¥MEHOBAHHE pasjena:

"TpodubiEi KOMILIEKT
a3a (MAJIOKOMIUIEKTHAA
xos1a)"

cmecm@eHIOHAYYHAA
anpagnenroemy: 1. Lugpposas
abopamopus no buoL0ZUU
(yuenudeckas). Koauuecmso — 2 €0.
Onucanue; » Obecneyugaem
gbinoIHeHue 1a0opamoplibix pabom na
pokax no 6uono2un 6 O0CHOGHOT WKOJIE
u npoexmno-uccneOoaame/wcxoa
DeAMenbHOCY YHAUUXCa. *
OMHANCKMAYUA: 0 BecnposoOHOi
YIbMUAAMUUK no Guonoeuu ¢ 6-10
gcmpoeHHeIMU damuuxamu. - Jamdux
GIGOICHOCMU ¢ QUANG3OHOM USMEPEHUA
0...100% |~ Jlamuuk oceeujenHocmu ¢
DUANa30NOM USMEPENUR 11e YIIce HEM
om 0 0o 180000 nx Jlamuux pH ¢
DUANG30HOM UIMEDEHUA He Yoice HeM
om 0 0o 14 pH T Jlamuux
Lughposas rabopamopus emnepamypui ¢ QUUNA3OHOM
o0 Guonozuu Wzmepenust 11e yoice Hem om -20 00
(yuenuyeckas) +140C T damyuk
ugpposas nabopamopus NEKIMPONPOBOOUMOCTU €
0 xumuu (ydenudeckas) —Quanasonamu usMepenus He Yoice Hem
upposas nabopamopus (oM 0 00 200 mxCm; om 0 00 2000
0 pusuxe (yuenuueckas) MkCm; om 0 0o 20000 MxCm O
Toymbyx ITamyuk memnepamypbl okpyoicalowelt
@Y (npunmep, CKanep, pedbl ¢ OUanasonom UIMEPEHUR HE
onup) oice wem om -20 00 +40 0
reeccyapwl: O Kabeno USB
oedunumenwHbiti U 3apionoe
cmpoticmeo ¢ kabeiem miniUSB U
USB Aoanmep Bluetooth 4.1 Low
Energy o Kpamkoe PYKOBOOCMEO NO
KCRAYAmayuu yughposo
jabopamopuu 0 Liugposas
noeokamepd ¢ Memaiiuieckum
mamuBoM, PaspeuleHue He Menee 0.3
nukc o Tlpozpammioe obecneyenue 0
eMOOUYECKUE PEKOMEHOAYUL HE
enee 30 pabom o Ynakoexa 0
anuyue pyccKosa3bluH020 cauma
000epoICKU, HANUHUe QUOCOPONUKOB. 2.
Jughposan nabopamopus no XUMUU
(yuenudeckas). Konuuecmgo — 2 €.
Onucanue; « Obecnetugaem

gbInoJiHeHUe 1abopamopHeix abom no

3.00




W\ [HanmeHOBAIHE Kparkue npuvepubie TCXHHYECKHE
n/n| 0GopyAOBAHMS (PBIIO) | XapaKTepPHCTHKA (PBILO)
UMUU HA YPOKAX 6 OCHOBHOU WAKONE U
poemeo-uccnedoaameﬂbcr(oﬁ
DesiIMenbHOCIY YHauuxca. *
oMnIeKMayus: 0 Becnpogoonoi
YILMUOAMUUK NO XUMUY ¢ 4-mA
BCMPOCHHbLMU OaMYUKAMU: 2 Jamyuk
pH ¢ OUANA30HOM UMEPEHUSL He YICe
wem om 0 00 14 pH T JJlamiuk
gbICOKOU memnepamypbl
(mepmonapHuiti) ¢ Ouana3onom
WzMepeHUs He Yoice Hem Om -100 0o
+900C 0 Jum4ux
J1eKMPONPOBOOUMOCIY ¢
DUGNA3OHAMYU USMEPEHUA HE YoICe HeM
om 0 00 200 uxCm; om 000 2000
wicCm; om 0 00 20000 mxCm T
ITamuuk memnepamypbl NIGMUHOEBLU C
DUARA3ONOM USMEPEHUS He YIice HeM
om -30 0o +120C 0 Omoenvitvie
damyuxu: U Jam4ux onmuyeckol
nomuocmu 525 nm o Akceccyapbl: O
abens USB coedunumenbHblit 0
3apsidioe ycmponcmeo ¢ kabenem
iniUSB T USB Aoanmep Bluetooth
4.1 Low Energy o Kpamkoe
PYKOGOOCMEO NO IKCAIYaAMAyLU
yugposot 1abopamopuu 0 Huabop
abopamopiot OCHACMKU O
IpozpammHoe obecnevenue 0
emoduUecKue PEKOMEHOAYUU He
enee 40 pabom o Hanuwue
DYCCKOA3LIYHO20 catima nogoepoIICKy 0
Hanuuue 6udeopoIuKos. 3. Lugpposas
abopamopus no pusuKe
(yqenuuecxaﬂ). Konuuecmao — 2 €0.
Onucanue; * Qbecneyusaem
GbINONIHEHUE IKCNEPUMEHMOE O
emam Kypea (u3uku. *
OMANEKMAaYUs: 0 Becnpos0oHol
YALMUOAMHUUK NO usuke ¢ 6-10
GCMPOCHHGIMU OAMYUUKAMU: O
[ughposois Oamuux memnepamypbel ¢
JUANA3OHOM USMEPEILUR 1ie YOkee HEM
om -20 00 120C © Liughposont damHuk
6CoNIOMHO20 OABNCHUA € ouanazonom
usMepeHUs He yoice 4em om 0 00 500
a U Jlamyuk MazHUMHOZ0 nos ¢
DUGNAZOHOM USMEPEHUS He Yoice HeM
om -80 00 80 mTn O Jjamyuk
anpsioicenus ¢ 0uanasonamu

Exuaana ' ‘
&onnqem s%
H3IMEpEeHUs
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HaumenoBanue prmﬁﬁpnmepﬁ?e TEXHHIECKHE
o6opynosanus (PBIIO) __ XapaKTepHCTHKH PBIIO

usMepenus He yaie Hem om -200 +2B;
om -5 00 +3B; om -10 00 +10B; om -
15 00 +15B 0 Jamuuk moKa He yoice
wem om -1 00 +14 O JJamuux
aKcenepoMemp ¢ NOKA3AMENAMU He
enee vem: +2 g +4 g +880
Omoenbivie yempoiicmea: U USB
ocyuniozpagd ne menee 2 kanana, +/-
100B o Axceccyapuwi: U Kabeav USB
oeduiumenbiibitl L 3apsonoe
yempoiicmgo ¢ kabenem miniUSB C
USB Adanmep Bluetooth 4.1 Low
Tnergy 0 Konempykmop ons
p06eOCHUA IKCNEPUMEHMOE O
pamioe pykogoocmeo no
KCRAYAMAYUU Yughposou
iabopamopuu 0 11pozpavimnoe
Gecneyenue o Memooudeckue
pexomenoayuu (40 pabom) 0 Hanuvue
DYCCKOSA3bLY1I020 catima noooepIICKU 0
anuyue 6UOeoPONUKOS.
Komnwlomepnoe oGopyoosarue: 4.
oym6yk. Konuuecmeo = 2 eo.
Onucanue: * Popm-Paxmop: HOymoyK;
o JKecmiasi, HEOMKAIO4AEMAA
naeuamypa: nanudue; * Pycckas
DACKNGOKA KAAGUAMYPbL: HAIUYUE
Tuazonans IKpana: e mMenee 15,6
Doiimos; * Paspewenue sKpana: ne
enee 1920x1080 nuxcenet. *
onusecmeo A0ep npoyeccopa: He
venee 4; « Konuuecmso nOmMoKos: ne
enee 8: « bazoeua makmosai
wacmoma npoyeccopa. ne menee 1
Ty, * MakcumanbHas makmoeas
Lacmoma npoyYeccopa: He MeHee 25
Ty, » Kowi-namamo npoyeccopa. he
enee 6 Mbasim; » Obvem
CMAHOGNENIIOTI ONepamusHO
amsimu: He menee 8 T6atim; * Obvem
000epaicueaemon OnepamugHon
amamy (Onst 603MOICHOCTU
paCUAUPEeHUs): He meHee 24 I'baum, *
O6vem naxonumens SSD: e mMeHee
40 ['6aum; * Bpems aAGMOHOMHOU
pabomul om Bamapeu: He Menee 6
wacoe; * Bec noymbyrac
yemanoe.ieHHbiM AKKYMYNAMOPOM. He
Gonee 1,8 ka; * Buewui unmepeenc
USB cmandapma He Hudice 3.0: ne







Hanmenonaune" KpaTTc;ngHM
a/ul o6opynosanns (PBIIO

Lcnonb306anuu nepedad (6 mom yucne
UepBAUHbLY U 3y6yambpix), @ makoice
Db14A206. C6emOoOUOOHbIU MampuuHbIl
ducnietl ¢ Genol nodceemKou Ha
onmponnepe Koiuuecmeo nopmog
66000/661600 HA KOIMPOILAEPE HE
wenee 6 Konuvecmao KIlOnoK He menee
4 Obuyee KOAUYECMBO 9/leMENIMOo8. 1ie
ene 520 wm, 6 mom ducie: 1)
poepa.w.wupyemmz’i G0k ynpasaenus,
omopblll MOdICEM pabomame
AGMOHOMHO U 6 NOMOKOBOM PEDICUME;
) cepeoMomopbl 3) damuuk cuibl 4)
damyuK paccmosHus 5) oamuuk yeema
6) akkymynNAMOPHAR Gamapes 7)
iacmuKo6ble CIMpYKmMypHbLe
nemeHmbt, 6KAI04As
ephopuposantbie e
KyBuKy, 0CU U abl, €O
JleMeHmbl K OCSM, wecmephi,
peOHasHa4eHHble 0/ CO30AHUA
uepeAYHBIX U 3y6uamolx nepedas,
0eOunUMelbHbLE U KPENedlCHble
nemenmel; 8) [IpozpammHoe
Gecneyenue, UCnONb3yemoe ot
POZPAMMUPOSAHUA cobupaembix
POBOMOMEXHUHECKUX mooene U
cmpovicma, Q0CMynHo ons
cauuganus us cemu Himeprem B
ocmag 06pazoeamenbHozo
oMnIeKma 6Xooum:
O6pasosamenbHbll nabop VEX IQ
uper Kit — lum O6pazoeamensibii
abop npeonasHaven dns paspabomxu
DOZPAMMUPYEMBLX modeneil pobomos
a 0CHOGE NNACMUKOBLLX
OHCMPYKMUGHDLX 1EMEHMOG.
ecypchblii 1abop VEX-1Q-APJ — lwm
Pecypciblii HAGOP npedHasnaien ons
DACUAUPEHUA gosmovcHocmeu
ucmeMbl ynpaslienius mooenet
p0BOMOE, U3YUelus MeKcmosbix
23b1KOG NPOZPAMMUPOSAHUIL, pabomyl ¢
NeKMPOHUKOU U cxemomexnukoil. B
ocmag Habopa 6x00um:
pozpaMMupyeMblﬂ KOHmMpOIEp =
Tum, HpoepaMMupyeszﬁ KOHmpOoaep
pedcmagiiiem coboii yempoucmso
ynpagneHust, npozpammupyemoe 6
peoe /_lfglill_ﬂ_q_lg_l_; ITepuge,

menmul: Oanku,
eOUHUMEIbHBIE



n/n

10

HanmeHOBaHUE Kparkne IpuMepHbIC rexnuucckne | Eqpnuua
Konu4ecTBo

oGopyaosanusn (PBI1O XapaKTepucTHKH PBIIO) |u3mepenus -
ama — lum. Tlepugheputinian niama
pedHasnaena ons pacuupenus
80IMOIICHOCMEN NPOZPAMMUPYEMOZ0
onmpoinepa u obecnedenui
0GMECTUMOCTIU C KOMAREKMYIOUUMY
(MomopbL, damuuku) us cocmasa
1a6opa VEX 1Q. Humepeticrbiti
abeny — lwm. Humepdeucivii
abetb NPEOHasHaueH ons
POZPAMMUPOBAHUA KoHmMpONAepa.
KKy MyASAMOPHAsL pamapes — lum.
Akkymyrsmoprasn 6amapes
peoHasHasena Ons aHepeoCHABOICEH U
odeneii pobomos VEX 10,
GLINOJILEHIILIX HA OCHOBE
POZPAMMUPYEMO20 KOHMpPONIEPa.
Modynb 6cmpausaemozo sxpana -lwm.
00y npedcmasiaem cobou
Hmezpupyemoe ycmpoucmeo,
DACWUPAIOW|EE (YHKYUOTANbHBIE
£03MOIICHOCTY KOHMPOILEPa.
Ipozpammupyemoiii KoHmponiep ¢o
GCMpOeHHbBIM MOOY/IEM npedcmagniem
06011 eQuroe Yyempoucmso s
pazpabomxu NPOSPAMMUPYEMBLY
odeneli pobomos. «Cmapmn»-0amyur
15 UIMEPEHUA CUNbL HAHCAMUA
omnaekm OIS u3ydenus OcHos
)IeKMPOHUKY U POOOMOMEXHUKY
Ha6op donoicen Obimb npeQHU3Ha4eH
ONs NPOGEOeTIUs. yuebHbx 3AHAMUY O
[1eKMPOIUKE U CXEMOMEXHUKE € yebio
uzysenus nauonee
acnpocmpaneuuoft 2eMEHMHOU
Gasbl, npuMenseMol 01 UHDICEHEPHO-
eXIUYeCKO20 MEOPHUECMEA YHAWUXCA
0 6pa306amenbub1ﬁ wabop u paspabomku yuebHbIX mooened
o6omos. Habop 0o0aoicen no36onimb
17.00

0 MexaHuke,
WAUYUMCS, HA RPAKMUKE 0c80UMb
exampoHuKe u ,
OCHOGHbIE MEXHON0ZUYU
noBOMOMexXHUKe
POEKMUPOBAHUA PpoBOMOMEXHUHECKUX

OMNAEKCOB HA npumepe yuebHbiX
odenetl pobomos, a Maxice uzy ume
OCHOGHbLE MEXHUYECKUE PEUENUR 6
obaaemu Kubepiemuieckux u
CMPAUBAEMBLX CUCTIEM. B cocmag
omnaexkma Qoadicell gxo0umo 1Habop
O1CMPyKMUGHBIX eMenmog 0nA
Bopru makemd MAQHUNYTAYUOHHO2O
poboma, KOMNIEKM MEMaNIUYeCKux

— lum
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HanmenoBanue Kparkne HpHMEPHLIC rexauuaeckue | EAUHALA oo o00rpo
n/nj_o6op P xapakrepucruxn (PBIIO p3MepenHst|

OHCMPYKMUBHbLX 1EMENMOE ons
Gopku makema MobunbHo20 poboma u
n. B cocmag komnaekma gxo0um
abop 1eKmponHbLX KOMNOHEHMOG
1 U3yHeHust OCHOG 2ACKMPOHUKY U
YeMomeXHUKY, @ MAKJICe KoMnneKm
pus0008 U 0aMH1UKos pasRu4Ho20
una 015 paspadomKy
£060MOMEXHUYECKUX KOMNIEKCOB. B
ocmag komnaekma OONHCHO 6x00UMmb!
omopebl ¢ IHKOOepOM - He menee 2um,
epeonpu6o0 BonNbULOT - 11e MEHee
fwum, cepeonpuso0 Mablil - 11 Menee
2wim, uH(ppaKpacHvii damuuk - He
enee 3um, y.'zbmpaseyxoaoﬁ OamMHUK -
¢ menee 3um, Oamuux memnepamypol
ne menee lum, Oamuux
caewjennocmy. - He Melee Twum, nabop
1eKMPOHHbIX KOMAOHERMOB
(pesucmopbl. Kondencamopol,
GemoOUOObL PA3IUHII0Z0 HOMUHAAQ),
oMRIeKm NPOGOO06 0N becnaeuinozo
POMOMUNUPOCAHUSA, niama
ecnaeyroz0 npomMomuUnUpoBanus,
AKKYMYRAMOp U 3apadIoe
ycmpoticmeo, . B cocmas komnnekma
DONDICeH BXO0UMb npozpamupyemwﬁ
OHmMPONIED, npozpammupye)wbzﬁ é
pede Arduino IDE unu QHan02u4HblX
60600HO PUCHPOCMPAHAEMBLX cpedax
azpabomiu. HpozpaMmupyeMbm
oHmponnep 00NJICeH obnaoame
opmamu 01 HOOKNIOYEHUS YUPPOBBLX
4 AHANO206bIX YCMPOUCMS,
unmepgencamu TTL, USART, 12C,
SPI, Ethernel, Bluetooth uau WiFi. B
ocmas Komniekma 00Ricen 6x00UMb
00yAb MEXHUUECK020 3pEHUS,
pedcmasnﬂtou;uﬁ cobou
SbINUCIUMENbHOE YCmPOUCME0 co
8CMpPOECHHBIM MUKDONPOYECCOPOM
(k0N-60 0P - He MeHee qum,
wacmoma A0pa e menee 1.2 Ty,
Gvem O3V - ne meiee 512M6, 06vem
cmpoemloﬂ namsimu - He menee 816),
uHme2pUpOBaRHOU Kamepol
(MaKCuManbiloe paspeulerue
40eONOMOKa, nepeousaemozo no
wnmepdeiicy USB - 1e meHee
592x1944 ¢0.) U onmu4ecKkol
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[
KpaTkne npamepiupie TEXHUYCCKHE
Ko m4ecTBO
xapakrepucraku (PBIO w3MepeHus
wememoti, MoQyne mexnu4eckozo
peHus 00nIceH obaadame
08MECTUMOCMBIO C PASIUIHBIMU
POZPAMMUPYeMBLMU KOHMPONIEPAMU
noMoublo uHmepgencos - TTL,
UART, 12C, SPI, Ethernet. Mooyno
eXHUYECKO20 3PeHUA OONDICEH UMEMDb
GCMPOEHII0E NPOZPAMMHOE
obecnedenue 11a OCHOBe onepayuoiHol
ucmembl Linux, noseossioujee
ocywjecmsisime nacmpotuKy Cucmembl
Qw020 0BY4eHUs napamempos
eUPOHHBIX cemeil 0N OOHAPYIICEHUA
06beKmMoG, ONPeoeneHus ux
apamempog U danwretiuel
Loenmudgpurayuy. Komniexm Q0NNCeH
obecneuugams 603MOICHOCb
uzyueHus 0Cloe paspabomxu
POZPAMMHBIX U annapamnblx
OMIIIEKCOG UHIICCHEPHDIX CUCTNEM,
pewenuii 6 cepe "Hnmeprem gewjen”,
0 maKoice peuteHuil 6 obracmu
060mMOmMexXHUKY, UCKYCCMBERHOZ0
unmeanexma U MAQWUuHH020 0by4eHUA.
IpozpaM.MMpyeszﬁ konmpoanep |
m. [Tpozpammupyemblii KoHmMpoaniep
onoicen 06aadame nopmamu ons
0OKIIOHEHUA YUPPOBHIX U aHAN0208bIX
lycmpoucme, unmepencamu TTL,
USART, 12C, SPI, Ethernel, Bluetooth
i WiFi. Cepeonpuod Gonbwol — 4
wm. Cepeonpu6od MAnbIY = 2 uim.
PUGOO NOCMOANHOZ0 moka — 2 wm.
oMANEKM KOJEC ¢ PeSUHOBbIM 0bo0oM
2 wm. Lllazogeiti 0gu2amenb ¢
opaineepom — 2 wm. AkKymynamop — I
m. Bnok numanui i 3apA0Hoe
cmpoticmgo - 1 wm. Makemnas
ama y Habop nepembiiex — 1 wm.
abop c6emoouo00s - | wm. Habop
pesucmopog - 1 wm. [Tbe300Unamux =
1 wm. d)omope3ucmop~1 wm,
HOUKAMOP 7.-ceemenmuplii — 1 wm.
TTucnneti — 1 wm. Tepmonapa- 1 wm.
Tamuuk Y3-0anenomep — 3 wm.
Namuux UK — 3 wm. Knonka = 5 wm.
omenyuomemp — 3 wim. Mooyne
eXHUYECKO20 3PEHUA — [ wim.
VHugepcanbibli konmpoaiep On
aspabomiu loT-cucmem — 1 wm.




Ne HaumenoBanue Kparkune npumepubie TeXHHYECKHC ‘
0JIHIECTBO
1/n| 060pyAOBAHHTA (PBIIO XapaKTepucTHKA PBIIO u3Mepenus
omnnexm Ons cCOopKu 6UKYyMI020
axeama — 1 wm. Komnnexm
OHCMPYKMUBHbIX S1EMENMO8 ons
paspabomxu MoBunbHOU naamopmbl
MAHURYIAMopa.
P06OM-MAHUNYAAMOP,
paspabomaniibiii 4 npOU3BOOUMDbLY 6
Poccuu, npeonasiaieH 05 OCE0CHUA
L LKONbHUKAMU U CIYOEHMAMU OCHOE
no6omOmexXHUKY U noO020MosKYU
YAUUXCS K BHEOPEHUIO U
ocnedylowemy UCNONb308AHUIO
060mMo8 8 NPOMBIUMAEIHOM
POU3G00CEE. SD1-4-320 uz20mosien
0 KNUCCUHECKOU YembIPEXOCesou
xeme U MOICem 0Cyuecmesimo
nepayuu 6 pabouvei 30He 00 32 cm.
opnyc poboma uszomosien u3
auecmeeHHO20 aNOMUHUEE020
poguns u obaadaem docmamoyHol
POYHOCHIbIO U usnococmotikocmoio. B
cauecmee ynpasnaioujezo
onmposnepa 63ama Arduino-
~0gMeCMUMAs naama, OMIUIHO
3apeKoMeHO08ACUAA ceba 6 nuHelKe
06pazoeamenviolx nabopos ONs
mapwe20 WKONbHO2O gozpacma.
Fnazodaps maxkomy nooxody
OCmMuUaemes MemoOuHeckas u
POCPUMMHUS COBMECMUMOCTb €
UPOKO PACnPOCMPAHERHEIM o
Block, 061adaioujum yHuKaneHoLMu
ocobennocmamu o pabome ¢
GpazosamenuiolM
pOBOMOMEXHUHECKUM 060py00BAHUEM.
Tannoe 10 ocHO6aHO HA Scratch, Ho
000epoicusaem u npozpamMMuposariue
a azvike C, WMo CULHO pacuiupaem
g03pACMHbIE PAMKY 0151 06 YUAIOUUXCAL.
obom moxcem Obimo 060pyQ0sur
G3AULHBLMU 11ACA0KAMU (deporcamenn
kapanOaud uu paomacmepa,
He@MAMUYECKAs NPUCOCKA, 3axean,
cmpoticmeo O Ja3epHOTi 2paeupOGKY
iy yempoiicmeo 01a 3D-neyamu,),
oM CaMblM PACUUPASL cnekmp
GLLNO/IHACMBIX 300a4 U Keucos.
Ociogrvle ocobenrHocmy HOAHOCMBIO
paspaboman u npou3800UMCs 6
poccuu cnocofen BelnoNIAMG

Uempipéxocegou yuebnvill

pO6OM- MAHUNYIAMOP C
00YNbHLIMU CMEHHBIMU
acadkamu




Ne HaunmMeHOBAHHE
/n| 060pyAOBAHHN (PBIIO
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Kparkue npuMepHbIe rexauveckne | Eamanua
Konu4ecTso
XApAKTEPUCTHKA (PBI1O) n3MepeHns

O6pasosamensiblil nabop
ONA U3yHeHus
H020KOMNOHEHMHbIX
p0GOMOMEXHUYECKUX
ucmem u
AHUNYNAYUOHHBIX
pobomos

peanbHble 3a0a4U NPOMbIUICHHOU
DOGOMOMEXHUKY, CEOUCMEEHHbIE ons
Dannoii kKame20puy 060pyO0CaAHUA
WembLpEXOCEBOT MAHUNYIAMOP
60IMOIICHOCMb YCMUIIOBKY CMEHIIbIX
ax6amo8 U NOOKIOHEHUA
DonoIHUMENbHBLX yempoicme
000epcKa nepemMeujen i 6
DexapmosLix KoopouHamax u yanax
ogopoma ocet, ¢ 3a0aniou
KOPOCMBIO U YCKOPEHUEM npoYHas
OHCMPYKYUA U3 ANIOMUHUR 6
OHCMPYKYUU UCNONb306AHbL
ieKMpOlHble KOMNOHERMbL
POHOMOMEXHUHECKO20 Gpenoa
akeblock coemecmumocmo ¢O cpedot
POZPAMMUPOBAHUA mBlock (Scratch),
3LLKOM NPOZPAMMUPOBAHUA Cu
GraqHLLMU CePEUCAMU makeblock
peo- u HOCMRPOOAdICIIAR,
CXHUYECKAR U MEMOOUECKAA
000epoIcKa Ccneyuanucmami 'K
DIGIS yuebublii Kype 0N oemeii 36
uacos, paspabomanHbii
neyuanucmamu I' 'K DIGIS xypc
OGbIeHUS Keanupurayuu 36 yacos
Onsit npenoanameﬂeﬁ MemoouyecKue
mamepuansl no NPOZPAMMUPOGAHUIO
noGomoe makeblock u pabome ¢
cepeucamu 110 mBlock nposeoenue
6eOUHAPOG U OUHBLX ofyuenuti no
podyKmy Ot napmuépos u neoazoeos
Tex/uyecKue XapakmepucmuKu
Taneiocme deticmaus — 00 320 mm
TouHOCMb ROSUYUOHUPOCAHUA = 0,2 MM
ookmouenue — USB, Wili, Bluetooth
Tumanue — 100-240B, 5 0/60 I't
06pa306amenbublﬁ KoMnneKm 00NACeH
biMb NPEOHAIHAHEH Q15 U3YHeHUs
pOBOMOMEXHUHECKUX mexHonozut,
0CHO8 UHPOPMAYUOHHBLX MEXHON02UN
W mexHoNo2ul npOMBIULAEHHOU
AGMOMAMU3AYUY, 4 MAKdkce

CXHONOZUTI APOMOMUNUPOBARUS U wm.

AOOUMUGHO20 NPOU3BOOCMEA. B
ocmaé komnaekma 00NICHO 6X00UMb!
1) HnmennexmyaisHoli cepeoModYItb €
unmezpupoantou cucmemou
npasieHus, noseonsowet
06b€0urm_@t_»_g_eﬁwoa nu opye ¢

17.00
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Ne HaumeHOBAHME Kparkue npumepubIe rexauueckne | Eanmana
Konu4ecTBo
/ni| 060pyAOBAHNA (PBI1O) XapaKTrepucTHKH PBIIO u3MepeHns
py2om no nocie008amenbHoOMy

uimepgency - e menee Gum; 2)
060MOMEXHUYECKUIL KOHMPOIIEP
00y/IbHO20 MUNA, npeOcmaeerowuﬂ
0601 00HONAAMHBLY

uxpotcomnwomep (4 OHEPGBHOHHOﬁ
ucmemoti Linux, 06weduiteHHbll €
epughepuitiibi;m KOHMPOIAEPOM C
OMOUYLIO NAAMbL PACUUPEHUIL.
060momexiuHecKull KOHmponiep
onoKceH yOoBemeopime MEXHUECKUM
apakmepucmuKam: Koli-6o a0ep
CcmpoenI02o MUKDOKOMNBIOMEPG - HE
enee 4, makxmoeas 4acmoma A0pa =
e menee 1,2 Ty, 06bem 03V - He
vieiee 512 M6, nanudue unmepgecos
SPI 12C, 12S, TTL, UART, PWM,
upposeie U anai020661e nopmot 04
OOKINOHEH U GHEWHUX yempoucme, 4
aiorce WiFi unu Bluetooth ons
OMMYHUKQYUY CO BHEUHUMU
CcmpOTCMBamu. Po6omomexnuyeckui
oHmponnep 00nICeN obecnewugano
03MOIICHOCMb NPOZPAMMUPOBANUA €
OMOUfbIO CPEOCNG A3LIKOE CIC++,
ython u c606G0OHO
acnpocmpawze;uoﬁ cpedor Arduino
DE, a maxaice ynpagienusi MOOeNIMUY
060MOMEeXHUYECKUX CUcmem ¢
oMOUbIO CPedbl ROS. 3)
BLYUCTUMEIbHBLH MOOYNe CO
CMpOCHIbIM MUKPOKOHMPONNEPOM -
e menee Jwm. Boryuc/umenbHoli

CMpOEHHbIMU yudposbIMU ROPMAMU =
¢ Menee 12um u GHan0206LIMU
opmamu- 1e menee 12wm.

oty UCAUMENbHbLY MOOYNL Q0NHCEH
6radame BCMPOEHHBIM MOOYNIEM
2CnpoGOOHOU COA3U Mund Bluetooth u
WiFi Onst cO30aHUA annapamio-
POZPUMMIILLX peudenui u
"YMitbLY/CMAPM "yempoticme 0l
azpabomxu pewenuii "Humepiiem
eupeni”. BuiyucaumenbHoll MOOYIb
onaicen 06AGOANMD COBMECTMUMOCTBIO
nepughepuHpIMu nnamamu Ot
0OKNIOYEHUS K Cemu Ethernet u
0OKIIOUeHUs BHEWHEU cuno6ou
acpy3ku. 4) Modyio mexHu4ecKkozo
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Fﬁz‘\ HanmMenoBanue Kparkne npumepHbIc rexnpyeckue | Exunaua
n/m| o6opyposanus (PBIIO) XApaKTEePUCTHRH PBIIO u3MepeHnst OAREETR
peHUSA, npec)cma(mmowuﬁ coboti
yempoticmeo Ha Gase
gLIYUCIUMENLHOZ0 MUKPOKOHMPOAEPa
W uHMe2pUpOBANHOY KaMeEPbL,
obecnevugaioujee pacno3nasanue
POCMEUUAUX usoBpasicenudl Ha moayne
a cyem coBCMBEHHBIX
GLLUUCAUMEHBIX /O3IMOYCHOCMEN - HE
enee lwm; MoOyns mexnu4eckozo
3penus QONJICeH obecneuueamso
603MODICHOCMb OCYUECBIAMD
LacmpoiiKy IKCROUYUY, banancd
Genozo, HSV cocmagnaiowux, naowaou
0BHAPYIICUBUEMOU obaacmu
u306padICeHs, OKpyerocmu
0BHAPYIICUBHEMON obaacmu
Wz06pasicenus, NON0JCEHUe
0GHAPYIICUBAEMBIX obnacme
omocumeniio 0pyz 0pyea Modyne
eXHUYECKO20 3PEHUA QONJICEH UMEMb
gcmpoeHHble unmepgeticol - SPI,
UART, 12C unu TTL 014
omMynuKayuu Opyz ¢ Opy20M uik
HeWHUMU YCMPOTUCMEAMU. 5
OMNAEKM KOICMPYKMUGHbLX
e MEHMOG U3 Memania Ols cbopxu
odenu MAHUNYIAMOPOB - He MEHEE
Twum; 6) Komnnexm snemenmos onst
GopKU 6AKYyMHO20 3ax6amd = He
venee Jwm. O6paaoeame/1bublﬁ
PO60MOMEXHUYECKULL KOMAIEKM
oniceH codepakamb 11abop
6ubIUOMEK MPEXMEPHLIX mooenett 0
POMOMUNUPOBANUSL mooenetl
OGUNBHBIX U MATUNYIAYUOHHBIX
pOBOMOG PA3NUYHO20 MUNQ. B cocmas
omnekma QONIICHbL 6XO0UMb
HCMPYKYUY U MEMOOUHECKUE
xazanus no paspabomxe mpexmepHbLx
odelieii MOBUNbHLIX pOGOMOB,
AHUNYNAYUOHHBLY pobomos ¢
3 LMY MUNAMU KUHEMAMUKY
(yenogas KulleMamurd, NAOCKO-
apaniebHas KuHemamurd, Oenoma-
cunemamukd, SCARA unu periaviciids
UHeMaMuKa, naampopma Cmioapma
m.n.). 06pa306ame.ubnbtﬁ
£06OMOMEXHUYECK UL KOMNAEKM
SonoiceH codepoicam UHCTMPYKYul no
noekmupoBanuio pobomas,
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Kparkue npaMepHbIe TeXHHMECKHE
XapaKTEPHCTHKH (PBIIO)

E}mnﬂua}x
onu‘lec'rnﬂ
uimMepeHus

CYUjeCENEeHUS, UHIICEHEPHBIX
acuemos npy NPOeKMupoGanuu
(pacuemut nazpy3ku u MOMEHMOSB,
qcuem MOuHoCmY npu6o0dos, pa
apaxiempos KuneMamuru u m.n.),
uHCmMpYKYuu no paspabomxke cucmem
APAGIEHUA U NPOZPAMMH020
becneyenus O ynpasienusl
060mamu, UHCMpyKyuu U MemoOuKu
0 paspabomxe CUCmem YNPABICHUA €
feMeImamMu UCKyCCmEeHH020

uHmenneKxma U Mauwl HHO20 oﬁyueuu}l.

cuem




