OBOPYZIOBAHUE uenTpa 06pa3zoBaHus eCTECTBEHHO-HAYYHOH U TexHOIOrnueckoi HanpasneHHoctell «Touka pocray 'BOY COIL c.XuinkoBo

IKoJ1muecTBO eIMHUIL
s NPoUILHOT0

KOMILJICKTA
HaumenoBanue (00meo0pasoBaTeb-
Ne Kpatkue npuMepHble TEXHUYECKHE XaPAKTePHCTUKH
o0opyaoBaHuUst HbI¢ OPraHN3aIUH,
He SIBJISIIOIIHUECS Ma-
HOKOMHJ]CKTHLIM),
e/l. U3M.
BA30OBAS (OBA3ATEJIBHASI YACTD)
EcTrecTBeHHOHay4YHasl HANIPABJIEHHOCTh
OO6ecnieuynBaeT BBINOJIHEHUE JIA0OPATOPHBIX padOT HA YpOKax Mo OMOJIOTUU B OCHOBHOM IIKOJIE U MPO-
€KTHO-UCCIIEI0BATEIbCKON eATeIbHOCTH yuamuxcs. Komruiekranus: becripoBogHOM MyJIbTUIATYUK
10 OMOJIOTHU C 6-10 BCTPOSHHBIMH JIaTYUKAMHU:
JaTtunk BnaxHocTH ¢ quanazonom mmepenus 0...100%
JlaT4rK OCBEIIEHHOCTH C IMANa30HOM U3MepeHus He yxke yem ot 0 go 180000 ik
Hatunk pH ¢ nuanazonom usmepenus He yxke yem ot 0 10 14 pH JlaTuuk Temneparypsi ¢
Ja- Ma30HOM U3MepeHus He yxke ueM oT -20 10
+140C
JlaT4MK 3JIEKTPONPOBOAUMOCTH € JuanazoHaMu usmepenus He yxke yem ot 0 10 200 mxCwm; ot 0 10
2000 mxCwm; ot 0 10 20000 MxCm
aTYUK TEMIIEPaTyphl OKPYKAIOIIEH Cpeibl C AMAMa30HOM U3MEpeHus He yxke yeM oT -20 1o +40
[udposas madoparopus A patyp Py HieH cpeapt ¢ A P y A
Akceccyapsl:
1. no O6uonoruun (ydeHuue- . 3 mr.
cxas) Kabens USB coenrHUTENBHBIN

3apsnHoe ycrpoiicTBo ¢ kabenem miniUSB USB Anantep Bluetooth

4.1 Low Energy

Kpatkoe pykoBOJCTBO MO 3KCIUTyaTaluu udpoBoii taboparopuu Llndposas Bugeokamepa ¢ Me-
TaJUIMYECKUM IITaTUBOM, paspeuieHne He meHee 0,3 Mnuke

[Iporpammuoe obecrieueHmne

Meroaunueckue pexomenaanuu He meHee 30 paboT YmakoBka




HaumenoBanmue
00opy10oBaHus

KpaTlme NMPUMEPHbIC TEXHUYCCKUE XAPAKTCPUCTUKH

IKostuuecTBO eTHHHIY
151 IPOUIBLHOTO
KOMILIEKTA
(0011e00pa3oBaTebHbIE
OpraHH3aNNM, He SIB-
JISTIOIIIMECST MAJIOKOM-
IVIEKTHBIM),
e/, M3M.

Hanuuwue PYCCKOA3BIYHOT'O caita MNOAACPIKKH, HATUYHUC BUACOPOJINKOB.

[udposas nabopaTopus
0 XUMHUH
(yueHunueckas)

ObecneunBaeT BHINOIHEHUE Ja0OPATOPHBIX PA0OT MO XUMHUM HA YPOKAaX B OCHOBHOM IIIKOJIE U MPO-
€KTHO-HCCIIEI0BATENIbCKON JEATEIBHOCTH ydyamuxca. KoMrexranmys:

BbecnipoBoiHOM MyJIBTUAATUUK 110 XUMUH C 4-MsI BCTPOEHHbIMU aTunkamu: Jlatuuk pH ¢ auanaso-
HOM Hu3MepeHus He yxe ueM ot 0 go 14 pH

JlaTuuk BBICOKOM TeMIepaTyphl (TEpMOIIapHbI) C TUana30HOM U3MepeHHs He yxe yeM oT -100 go
+900C

JlaT4MK 371eKTpONpPOBOAUMOCTH € AUanazoHaMu udmepenus He yxe yem ot 0 1o 200 MxCwm; ot 0 10
2000 mxCwm; ot 0 mo 20000 MkCwMm

JlaTuuk Temneparypsl INIATUHOBBIN C TUAaNa30HOM M3MepeHHs He yxe ueM oT -30 mo +120C
OTaenbHble JATYAKH:

JlaTuvK oNTHYECKOM MIIOTHOCTU 525 HM AKceccyaphbl:

Kabens USB coenuHUTENBHBIM

3apsaHoe ycrpoiictBo ¢ kabenem miniUSB USB Apantep Bluetooth

4.1 Low Energy

Kpatkoe pykoBoicTBO 10 dKcIutyaTanuu mudposoii naboparopun Habop mabopatopHoii ocHa-
CTKHU

[IporpamMmHoe obGecrieueHue

Metoanyeckue pekoMmeHaanuu ve menee 40 pador Hannune pycckosspru-

HOTO caiTta noajaepkku Hamnuue BUIEOpOIMKOB.




HaumenoBanmue
00opy10oBaHus

KpaTlme NMPUMEPHbIC TEXHUYCCKUE XAPAKTCPUCTUKH

IKostuuecTBO eTHHHIY
151 IPOUIBLHOTO
KOMILIEKTA
(0011e00pa3oBaTebHbIE
OpraHH3aNNM, He SIB-
JISTIOIIIMECST MAJIOKOM-

IVIEKTHBIM),

e/, M3M.

Hudposas nabopatopus
no ¢usnke (yd4eHuqe-
cKasl)

OO6ecnieunBaeT BBINOJIHEHUE YKCIIEPUMEHTOB 10 TeMaM Kypca ¢usuku. Kommnekraus:
BecnipoBogHOI MyJIBTUAATUUK 110 PU3UKE C 6-10 BCTpOCHHBIMHE JaTdaukamu: [{udpoBoii naTank Tem-
nepaTypsl ¢ AMaNa30HOM U3MEpPEeHUs He yke uyeM oT - 20 no 120C

Hudposoii gaT4nk aGCOTIOTHOTO JABJICHUS C TUANa30HOM U3MepeHus He yxke yeM oT 0 1o 500

klla

JlaT4uK MarHMTHOTO MOJIS C IMANa30HOM M3MEpeHHs He yxe yeM oT -80 mo 80 mTn

JlaTuuk HanpspKEHU ¢ AMana3oHaMy U3MEpPEHMsI He yKe 4eM oT -2 10 +2B ; ot -5 1o +5B; ot -10 10
+10B; ot -15 no +15B

Jatuuk TOoKa He yxke yeM oT -1 no +1A

JlaTuuk akcenepoMeTp ¢ Nmoka3aressiMu He MeHee yeM: +2 g; +4 g; +8 g OTaenbHbIe yCTPOUCTBA:
USB ocuumnorpag He MeHee 2 kaHaia, +/-100B Akceccyapsbi:

Kab6enr USB coenuHUTENBHBIN

3apsnHoe ycrpoiicTBo ¢ kabenem miniUSB USB Apantep Bluetooth 4.1

Low Energy KoHcTpyKTOp [U1s1 TPOBEACHHUS SIKCIIEPUMEHTOB

Kpatkoe pykoBoicTBO 10 3KcIuTyaTanuu nudposoii sadboparopuu [Iporpammuoe obecre-

YeHHe

Mertoaunueckue pexkomenaamnuu (40 padot) Hamnuue pyccKos3pI9HOTO

caiita noanepxku Hanudrie BUIEOPOIHUKOB.

3 1T

Komnn

IOTEepHOe 000py10BaHHE

4.

HoyTtOyxk

®dopmMm-pakTop: HOYTOYK;

3 .




HauMeHoBaHue
000opy10BaHust

KpaTKne NMPUMEPHbLIEC TEXHUYECCKHE XaPAKTECPUCTUKH

KosnvecTBo exnHuL 17151
npopHILHOro KOM-
TJIeKTa
(o0ueodpa3oBaTebHbIE
OpraHH3aNNH, He SIB-
JIAI0LIHecs: MaJT0KOM-
IJIEKTHBIM),
e/l. M3M.

XKectkas, HeoTKIIIOYaeMasl K1aBuarypa: Hajauuue; Pycckas packiaaka

KJIaBUATYyphl: Hainuuue; Jluaronans 3kpana: He MmeHee 15,6 nroiimoB; Pas-

peienue 3kpana: He meHee 1920x1080 nukceneii; KonuuecTBo saep

npoueccopa: He MeHee 4; KonnuecTBo NOTOKOB: HE MEHee §;

ba3oBas takroBas yacrorta npoueccopa: He meHee 1 ['T'n; MakcumanbHas TakToBas
yacToTa npoueccopa: He meHee 2,5 I'T1; Kam-namsate nponeccopa: He MeHee 6

MoaiiT;

OO0beM yCTaHOBJICHHOH olepaTUBHON mamsaTH: He MeHee 8 ['0aiiT; O0beM moaepxu-
BaeMOM ONEPATHBHOMN MaMsATH (111 BO3MOXKHOCTH paclIupenus): He MmeHee 24 ['0aiT;
O60bveMm Hakonutelns SSD: ne menee 240 I'6aiit;

Bpems aBToHOMHO# paboThl OT OaTapeu: HEe MeHee 6 YacoB;

Bec HoyTOyKa ¢ yCTaHOBIEHHBIM aKKyMyJsITOpoM: He 6osee 1,8 kr; BHemHuii naTEp-
¢eiic USB crangapra He Hike 3.0: HE MEHee TpeX CBOOOIHBIX;

Buemnnit uarepdeiic LAN (ucnonbp3oBaHUE MEPEXOIHUKOB HE MIPEITyCMOTPEHO):
HaJINYHeE;

Hannune monyneit u uarepdericoB (MCIONb30BaHUE MEPEXOTHUKOB HE MPETYCMOTPEHO):
VGA, HDMI;

BecnipoBoanas cBs3p Wi-Fi: nanunune ¢ moanepxkkoii crannapra IEEE 802.11n nnu coBpemen-
HEe;

Web-kamepa: Hanuune; MaHumyisTop "Mbiiib'": Ha-

Jau4ue;

[IpenycraHoBiIeHHAs ONEPAMOHHAS CUCTEMA C TpapUUECKUM IMOJIb30BATEIBLCKUM HHTEP-
(heiicoMm, obecrieunBaroIias paboTy paclpoCTpaHEHHBIX 00Pa30BaTEIbHBIX U OOIIECHCTEM-
HBIX IIPUJIOKECHUN:




KoanuecTBo eqmHun A
npo¢uILHOro
KOMILIEKTa

Ne Hanmenoanue KpaTlme NPUMEPHbIC TEXHUYCCKUE XAPAKTECPUCTUKH (OﬁmeOGPaSOBaTeﬂleﬂe
00opy10oBaHus OpraHu3aunum, He siB-
JISIIONIHECS] MAJIOKOM-
IJIEKTHBIM),
€. U3M.
HaJu4mue.
Tun yctpoiictBa: MOV (pyHKIMM Ne4aT, KOMUPOBaHUs, ckaHUpoBaHus); ®opmar 6ymaru:
He MeHee A4,
5 M®YV (npunrep, ckanep, | I[BeTHOCTh: YepHO-OEIbIif; 1 e
) KOIHP) TexHonorusa nevyaTu: JazepHas '
MaxkcumanbHoe paspenienue nedatu: He Mmenee 1200x1200 touek; Mutepdeiicer: Wi-
Fi, Ethernet (RJ-45), USB.
Bcero kommiekToB
JOHOJHUTEJBHOE OBOPYIOBAHUE
EcrecTBeHHOHAYyYHAsl HAIPABJIEHHOCTD
4 Hudposas nadoparopust | ObecrnieynBaeT MPOBEACHNUE UCCICTOBAHUS 11O ()YHKITMOHUPOBAHUIO | wr

1o (pU3HOJIOTUHN

yesoBeueckoro opraausmMa. Kommiekranus: becripoBoaHON MyJIbTUIATYNK




HaumenoBanmue
00opy10oBaHus

KpaTlme NPUMEPHbIC TEXHUYCCKUE XAPAKTECPUCTUKH

KoaunuecTBo exnHun st
npo¢uILHOro
KOMILIEKTa

(o0ureodpa3oBaTesibHbIE
OpraHu3anuM, He siB-
JISIOIIHECH MAJIOKOM-

IJIEKTHBIM),
e/l. U3M.

(mpo¢ubHBII ypOBEHD)

110 (PM3HOJIOTHH C 5-F0 BCTPOCHHBIMU JaTunkamu: [laTtunk aprepuansuoro gasieHus (0...250
MM PT. CT.)

JlaTyuk ImyJibca ¢ JuanazoHoM usmepenus He yxe yem ot 30 go 200 ya/mun JlaTuuk Temnepa-
TypBbI T€JIa C TMana30HOM U3MEPEHUS HE yXKe UeM oT +25 1o

+40C

JlaTuuk 4acTOTHI JbIXaHUSI ¢ JUaa30HOM u3MepeHus He yxke yeM oT 0 1o 100 uukioB/MuH
JlaTuuk yckopeHus ¢ nokasaresnsamu +2 g; +4 g; +8 g OtaenbHble yCT-

poiicTBa:

Hatuuk OKI' ¢ quanazonom u3mepenus He yxke ueM ot -300 mo +300 mB) latuuk pH ¢ aua-
Ma30HOM M3MepeHus He yxke yem ot 0 1o 14 pH

JlaTuuk cuiomep ¢ 1uana3zoHoOM u3MepeHus He yxe yeM oT -40 no 40 H [latuuk ocBenieH-
HOCTH C JIMana3zoHoM u3Mepenus He yxe yem oT 0 mo 180000 ik

Akceccyapsl:

Kabens USB coenuHUTENBHBIM

3apsHoe ycrpoiicTBo ¢ kadenem miniUSB USB Anantep Blue-

tooth 4.1 Low Energy KoHcTpykTOp /U1 IPOBEACHUS SKCIIEPH-

MEHTOB

Kpatkoe pykoBOACTBO 10 3KcITyaTauuu udposoit nadoparopun [Iporpammuoe obecrieueHue
Mertoaundeckue pexomeHaamnuu He meHee 20 padbot Hamuuwme pyc-

CKOSI3BIYHOTO caiTa noajaep:kku Hamuune BUIEOPOIINKOB.
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Tun mukpockona: Ouonornyeckuit Hacanka Mukpo-

cKoma: MOHOKyJisipHasi Haznauenue: 1abopaTopHbIii

Merton uccnenoBanus: CBETI0E ojie MaTtepuas ONTUKK: ONTH-
YEeCKOe CTEKJIO ¥YBeInueHue MUKpockorna, kpat: 64 — 1280
Oxynsiper: WF16x

O0nekTuBb: 4%, 10X, 40xs (moanpyxMHEHHBIN) PeBonbBepHas ro-
JIOBKa: Ha 3 00BEKTHBA

Muxkpockor nudppoBoi Tur moacBeTKH: 3epKajio Wi cBeToano 1 Pacnonoxxenue noa- 1 .
CBETKHU: BEPXHAS U HWKH:S Martepuan Kopmyca: MeTal
[IpeameTnsrii cronuk, MM: 90 McTounnk nuTaHus:
220 B/50 I'p Yncno meranukceneit: 1
B Habop BXoAT Beckl labopaTtopHbie 31ekTpoHHbIe 200 T, CIUPTOBKA
nabopaTopHas, BOpOHKA KOHUYECKas, Majouka cTekiasHHas, mpooupka [1X- 14 (10 mTyk),
Hab6op OI'D no xumuu cTakaH BeIcokuii ¢ HocukoM BH-50 ¢ meTkoii (2 mtykn), HMIMHAP U3MEPUTENbHBIN 2-50-2 1 wrT.

(CTEKJISTHHBIN, C MPUTEPTON KPBIIIKOK), IITATUB J1J1s TpoOupoK Ha 10 THE3, 3a)KuM MTpoOu-
pPOYHBII, IINATENb-




HauMeHoBaHue
000opy10BaHust

KpaTlme NMPUMEPHbIC TEXHUYCCKUE XAPAKTCPUCTUKH

KosnyecTBo exmuun 1ist
npo¢uiLHOro
KOMILIEKTa

(o0ureodpa3oBaTesibHbIE
OpraHu3anuM, He siB-
JISIOIIHECH MAJIOKOM-

IVIEKTHBIM),
el. U3M.

noxkeuka (3 mryku), Habop (HIAKOHOB JJISI XpaHEHUSI PACTBOPOB U PEaKTUBOB (00beM (urakoHa

100 M1 - 5 KOMIUIEKTOB 110 6 TYK, 00BEM

(bnakona 30 mi - 10 KOMIUIEKTOB 110 6 ITYK), TUIUHAP U3MEPHUTENbHBIN ¢ HOCHKOM 1-500 (2 mTy-
K#), cTakad BBICOKUH S00 M (3 mTyKu), HAOOP epIIeid JUIsi MBIThS TIOCYIbI (€Il AJIT MBIThSI IPOOU-
POK - 3 IITYKH, €pIIl JJISI MBIThsI KOJIO - 3 IITYyKH), Xanat Oenblid X/0 (2 mTykn), IepUaTKi pe3NHOBBIC
XMUMUYECKHE CTOMKHUE (2 ITYKN), OUKH 3alIUTHBIE, GUIbTpbl OymaxHblie (100 mrTyk), roprouee Juist
criupToBoK (0,33 ).

B cocTtaB HaOOp BXOJAT peaKTHUBBI: AIFOMUHHIA, KeEIIe30, COISTHASI KUCIIOTa, METHIOpaHXK, peHoadTa-
JIEWH, aMMHaK, MePOKCH] BOJOPO/Ia, HUTPAT cepedpa u Ipyrue; B 00IIeH CI0KHOCTH - 44 pa3inud-
HBIX BEILIECTB,

HCIIOJIb3YEMBIX ISl COCTABIIEHUSI KOMIUIEKTOB PEAKTUBOB MPU MPOBEICHUH SK3aMEHAIIMOHHBIX 3KC-
MIEPUMEHTOB M0 KypCy UIKOJIbHOM XUMHH.

VYyeOHnas nabopaTopust
10 HEHPOTEXHOJIOTUU

B cocrtaB BxoasT:

Cencop Tun 1 He Mmeree 1 mT., obecriednBacT BO3MOXKHOCTh PETUCTPALMN CUTHAJIA JIEKTPUIECKON aK-

THUBHOCTH MBIIII] (SHeKTpOMI/IOI‘paMMBI, SMF) P CTUCTpalu: JOJIKHA OCYIICCTBIIACTCA HCHMHBA3UBHO,
CYXHUMMU SJICKTPOJaMHU. Bo3MOXHOCTBIO KPCIUICHUSA K PYKE YCJIOBCKA, YTO AOJIKHO AaBAaTh BO3MOXK-

HOCTBb PETUCTPUPOBATD JJICKTPUICCKYIO AKTUBHOCTH MBIIIIILL B O6.]'IaCTI/I, Hanqg KOTOpOﬁ pacnojiaracTcsa

Kkperienue. [Ipu HanpsokeHnn

MBIIIIIBI I0JKHA OBITH 0OecreueHa BO3MOXKHOCTh HaOII0IEHUs ITyYHOCTH CUTHaja (T.e. MPUCYTCT-
Bre OMI'), mpu paccinabieHny MBIIIIBI - €€ OTCYTCTBHE.

Cencop Tun 2 ve menee 1 mr., o6ecreunBaeT BO3MOXKHOCTh PETHCTPALMU CUTHAA (POTOILIETU3MO-

rpamMMel (OIII) onTryeckuM myTeM, 3a CUET U3MEHEHHUS! OTPAXKEHHOTO OT KPOBEHOCHBIX COCY/I0B CBE-

Ta, 00BeM KOTOPBIX U3MCHACTCA 11O BO3ACHCTBUEM HYHBCOBOﬁ BOJIHBI. CeHcop JOJIKCH OBITH 00€c-
IICYCH BO3MOKXHOCTBIO KPCIJICHUS K IOAYIICYKE IMaJIblia 4YCJIOBCKA.

1 mIT.




HauMeHoBaHue
000opy10BaHust

KpaTlme NPpUMEPHBbIC TEXHUYCCKUE XAPAKTCPUCTUKHA

KosnyecTBo exmuun 1ist
npo¢uiLHOro
KOMILIEKTa

(o0ureodpa3oBaTesibHbIE
OpraHu3anuM, He siB-
JISIOIIHECH MAJIOKOM-

IVIEKTHBIM),
el. U3M.

Cencop Tun 3 He menee | mr., o6ecreunBaeT BO3MOKHOCTh: PETHCTPALIMU CUTHAJIA 3JIEKTPOKapAHO-
rpammbl (OKI') He nHBa3uBHBIM criocoOom; peructpanuu I, 11 u II1 oTBeaeHMIT; TOAKITFOYSHUS DIIeK-

TPOJIOB K CEHCOPY C MOMOIIBIO COEIMHUTEIBHBIX MTPOBOIOB, 000pynoBanHbIX TouchProof pazsemamu.

Cencop Tun 4 e menee 1 mT. ob6ecreunBaeT BO3MOKHOCTh: PETHUCTPAIIMKA CUTHAJIA KOKHO-TaJIhBa-
Huueckoit peakimu (KI'P), peructpanust KOTOPOro oCymecTBIsSeTCs Ha MOCTOSTHHOM TOKE; O~
KIIIOUEHHS K TEITy YEJIOBEKa C MMOMOUIBIO CyXHUX IEKTPONOB, MOJKIOYEHHE KOTOPBIX K CEHCOPY
ocymectBisieTcs ¢ nomomisio TouchProof pazsemos.

Cencop Tun 5 ve menee 1 miT., o0ecreynBaeT BO3MOKHOCTh: PETUCTPAIIMN CUTHANIA YJICKTPUICCKOM
aKTUBHOCTH Mo3ra (D3I') ¢ MOMOIIBI0 CyXUX HEMHBA3UBHBIX AJIEKTPOIOB; PErHCTPALIUH SJIEKTpHYe-
CKOM aKTMBHOCTH PA3HBIX JOJIEH MO3Ta; MOAKIIOUEHUS DIEKTPOIOB K CEHCOPY € IIOMOIIBIO COEIH-
HUTETBHBIX MTPOBOJIOB, 000pynoBaHHbIX TouchProof pazsemamu; 3akpeniieHus 31eKTpOA0B Ha I10-
BEPXHOCTH T'OJIOBBI.

Cencop Tun 6 He menee | mrT., oOecreunBaeT BO3MOKHOCTh: PETUCTPALlUU CUTHAIA KojeOaHus
rpynHoi kiaetku (CeHcop ObIXaHus); ONpeAeICHUS YacTOThI IbIXaHHS.

YerpoiicTBo 1151 cOOpa JaHHBIX OT CEHCOPOB M MEepeavur Ha MePCOHAIBHBIA KOMITBIOTEP 00eCIeyn-
BAEeT BO3MOYKHOCThH cOOpa TaHHBIX OT MOJKIIOUYEHHBIX K HEMY CEHCOPOB M OTIIPABKY MOTYYEHHBIX
nanubix Ha [1K. Tlogkmouenne nentpansHoro moayis K I[1K ¢ momompro USB-ka6ens. LlenTpans-
HBIM MOAYJIb UMEET HE MeHee | 1T, ranbBaHnueckyto nzossinuio ot I1K. LlenTpanbHbiii MOTyTb
obecreurBaeT BO3MOXHOCTh OJJHOBPEMEHHOT'O MOAKIIIOUEHHUs BIUIOTh 10 4 ceHcopoB. Kaxkablil u3
BX0A0B LleHTpasbHOrO

MOJTyJIsl IMEET raJIbBaHUYECKYI0 U30JIALMIO (00ecrieueHre MEXKaHaIbHOM rallbBaHUUECKON U30I15-
uun). [logxnrouenne ceHcopos K LlenTpansHOMY
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HaumenoBanmue
00opy10oBaHus

KpaTlme NPUMEPHBbIC TCXHUYCCKUE XAPAKTECPUCTUKH

KoaunuecTBo exuHun st
npo¢uILHOro
KOMILIEKTa

(o0ureodpazoBaTesibHbIE
OpraHu3anuM, He siB-
JISIOIIHECH MAJIOKOM-

IJIEKTHBIM),
e/l. U3M.

MOJTYJIIO OCYILECTBIISIETCS C TIOMOIIBIO CTICUATU3UPOBAaHHBIX pazbeMoB THra LEMO, oGec-
MEYMBAIOIINX IPABUIBHOCTD MTOAKIIIOUEHUS Pa3beMa U CHIDKAIOIINX PUCK CIIy4alHOIo Kaca-
HUS pa3beMOB TOKOIPOBOAIINX YacTeH, a TaKKe 00eCIIeUnBAIOIMX 3aIUTY OT HECAHKIINO-
HUPOBAHHOT'O NOJKIIIOYEHHS K IPOU3BOJIBHBIM yCTPOUCTBAM.

Monynb «KHomka» He MeHee 1 1IT., 06ecreynBaeT BO3MOKHOCTb: Pa3METKU PETUCTPUPYEMBIX
CUTHAJIOB U OTMEUaTh HE MEHEE 3-X pa3IMYHbIX KAaTETOPUU COCTOSTHUIA.

YcTpoiicTBO, BXOASIIEE B COCTAB JIAOOPATOPUH, JOJKHO 00eCeYuBaTh BOZMOKHOCTh PEru-
CTpalliy apTePUAILHOTO AABJICHUS.

[Iporpammuoe obecnieuenue (ganee - [10). JlomkHOo obecrieunBaTh BU3yaJIU3AIUIO U
00pabOTKy pEerucTpUPyEMbIX CUTHAIIOB.

['maBHOE OKHO MpOTrpamMMBbl JOHKHO COCTOSITh U3 BKJIAJIOK, KaXk/1as U3 KOTOPBIX COJEPKUT
Habop rpapuKoB, HEOOXOAUMBIX ISl OTOOpaXkeHus! TpeOyeMol HHpopMaIuu.

JlomkHa UMeThCs BKIIAAKa 711 OJHOBPEMEHHOI'O IPOCMOTPA CUTHAJIA CO BCEX CEHCOPOB, OJJHO-
BPEMEHHO MOJKIIOYEHHBIX K LleHTpanbHOMY Moayt0. 9TO 00ecneynBaeT BO3MOXHOCTh MHOT'O-
KaHaJIbHOTO (MONUrpadUyecKoro) pexkuma paboTsl yCTPOMCTBA.

Taxoke TOJKHBI UMETHCS BKIIAAKHU JUIsl BU3Yalu3allui CUTHAIIOB OT ceHcopoB DMI, OIIIT, OKT,
KI'P, D3OI, ceHcopa IbIXxaHus, KHONKM; a TakKXKe MPOU3BOAHBIX IpaUKOB, HAa KOTOPBIX
BU3YyallU- 3UPYIOTCS CTIEUU(UIHBIC IS TOTO WJIM MHOTO CHTHAJIa BETMYHHBI.

I10 nomxHO KaBaTh BO3MOXKHOCTh BU3yalIM3allMi U 00pabOTKU PErUCTPUPYEMBIX

CUTHAJIOB, 3 UMEHHO:

- OMI': Bu3yanusanusi CUrHaJja, CIEKTp CUTHaJla, aMIUIATY IHbIM TPUTTEP

- @OI1I": Bu3yanu3aIysi CHTHaJIa, CIIEKTpa CUTHAIA, TaXOTPaMMBI, rpaduK myJsca




11

HaumenoBanmue
00opy10oBaHus

KpaTlme NPUMEPHBbIC TCXHUYCCKUE XAPAKTECPUCTUKH

KoaunuecTBo exuHun st
npo¢uILHOro
KOMILIEKTa

(o0ureodpazoBaTesibHbIE
OpraHu3anuM, He siB-
JISIOIIHECH MAJIOKOM-

IJIEKTHBIM),
e/l. U3M.

- OKI': Bu3yanusanus Cursaia, TaxorpaMmsl, Tpaduk myJbsca

- KI'P: Bu3yanu3anus cursana

- O0I': Bu3yanusalus CUrHaia, CIeKTp CUrHajia, aMIUINTy/ia ainbga-puT™a, aMIuIMTy 1a
OeTa- puT™ma.

- CeHCOp bIXaHus: BU3yalu3alys CUTHaIIA,

- Knomnka: Bu3yanu3anus curHaia pa3mMeTku

[1O nomxHO UMETh BO3MOXKHOCTh KacToMu3auu U HacTpoiiku 10 nns sapdextuBHOrO
oTtoOpakeHHs rpauKOB: HACTPOIiKa 11BeTa, BEIOOp apaMeTpoB Il aHaIi3a, BEIOOp OTO-
OpaxaeMbIX rpauKoB,

MaciutabupoBanue rpadpuko. [10 10KHO UMETh BO3MOXXHOCTD 3aIIMCH M BOCTIPOU3BEICHHS
PETUCTPUPYEMBIX CUTHAJIOB.

B03M0OKHOCTh HACTPOIKH MapaMeTpoB GUIBTPALMK CUTHAJA C TIOMOLIbIO (QHIBTPA HIXKHUX
4acToT, (GUIBTPa BEICOKUX YaCTOT, MOJIOCOBOTO (PUIbTPA, PEKEKTOPHOTO (PUIbTpA.

C nenpio y1o0CTBa aHAIM3a CUTHAJIA, TOJDKHA UMETHCSI BO3MOXKHOCTD 3aITUCH PETUCTPH-
PYEMBIX CUTHAJIOB B (hailll, ¢ Mociae yromeil BO3MOKHOCTBIO UX MOCIELYIOEr0 BOCIPO-
u3BeneHus B fanHoM 1O (MMUTHPYS perHCTpaLuIo CUTHAIA B PEeXKUME PEabHOTO Bpe-
MEHH).

B cocraBe: MeTonnueckue MaTepHaibl A1 YUUTEN U 00y4aroIuXxcs, ONMcaHue MoJKIoue-
HUSL CEHCOPOB J1a00paToOpuu, MHCTPYKIUU 1O ucnoiabszoBanuto I10, onucanue naboparop-
HBIX U IPAKTUYECKUX paboT, KOTOPOE B TOM YHCJIE COIEPKUT MTPE3eHTAL[IOHHbIE MaTe-
pUabL.

YnakoBka/KopoOka J1abopaTopuH JOJDKHA 00ecIIeunBaTh yI00HOE XpaHEHUE U COJePKATh TOI-
CKa3KHM JUIs PACIIONIOKEHHS CEHCOPOB U YCTPOMUCTB

nabopaTtopuu A yA0OHOTO MCII0JIb30BaHMs MIPENo1aBaTeIMU U 00yYarOIMMUCS.

TexHogorn4eckas HanpaBJICHHOCTD
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00opy10oBaHus
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(o0ureodpazoBaTesibHbIE
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10.

OO6pa3zoBaTenbHBIN HA0OD
10 MEXaHUKe, MeXaTpo-
HUKE U pOOOTOTEXHUKE

KommuiekT 1715t u3y4eHusi OCHOB JIEKTPOHUKU U POOOTOTEXHUKU

Habop nomkeH ObITh NpeiHa3HAYEH AJIS IPOBEACHUS YUEOHBIX 3aHATUI 10 AJIEKTPOHUKE U
CXEMOTEXHHUKE C LIEIbI0 U3YUEeHHUsI HanOoJiee pacipoCTPaHEHHOM IEMEHTHOM 0a3bl, IpUMEHsIe-
MOH JJ151 UH)KEHEPHO-

TEXHUYECKOTO TBOPYECTBA yUAIIUXCS U pa3paboTKu yueOHBIX Mojesei podoTos. Habop momken
HO3BOJISITh y4YaIlMMCsI Ha IPAKTUKE OCBOMTh OCHOBHBIE TEXHOJIOTUH IPOEKTUPOBAHUS POOOTO-
TEXHUYECKUX KOMIUIEKCOB Ha pUMepe y4eOHBIX MO/IesIel poOOTOB, a TAaKXKe U3YYUTh OCHOBHBIC
TEXHUYECKHE PELICHUs B 00JIaCTH KMOEPHETUUECKUX U BCTPAUBAEMbIX CUCTEM.

B cocraB xoMIIIeKTa JOKEH BXOIUTh HAOOP KOHCTPYKTHUBHBIX 3JIEMEHTOB I COOPKH MakeTa
MaHMITYJIIUOHHOIO POOOTA, KOMIUIEKT METAIIIMYECKUX KOHCTPYKTUBHBIX 3JIEMEHTOB J1s cOOp-
KM MakeTa MOOMIJIBHOTO poOoTa U T.I. B cocTaB KOMIUIEKTa BXOAUT HAOOP 3JEKTPOHHBIX KOMIIO-
HEHTOB JUIsl U3YYEHUS] OCHOB JIEKTPOHUKH U CXEMOTEXHUKH, a TAKKE KOMIUIEKT IPUBOJIOB U
JATYMKOB Pa3IMYHOIO THIIA JJIs pa3pabOTKH POOOTOTEXHUYECKUX KOMIUIEKCOB.

B cocraB KOMIIIEKTa JOKHO BXOJUTh: MOTOPBI C SHKOAEPOM - HE MEHee 21T, CEpBONPHBO/]
O0JBIION - HE MeHee 41T, CEPBOIIPHUBO MBI - HE MeHee 21T, HHPPAKPACHBIH JaTUUK - HE
MeHee 31T, yIbTPa3ByKOBOU

JIaTYUK - HE MEeHee 31UT, 1aTYUK TEMIIEpaTyphl - HE MEeHee 11T, JaTUMK OCBELIEHHOCTH - HE
MeHee 11T, Habop 3JIEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHJEHCATOPBI, CBETOINOIbI
Pa3IMYHOTO HOMHHAJA), KOMILIEKT IIPOBOJIOB /sl 0E€CIaeYHOT0 MPOTOTUITMPOBAHMS, IIIaTa
OecriaeyHOro MPOTOTUIIMPOBAHUS, aKKYMYJIATOP U 3apsiIHOE YCTPOHCTBO, . B cocTaB koMIuiekra
JIOJDKEH BXOJIUTH MPOrPaMMHPYEMBI KOHTPOJUIEp, IporpaMMupyemslii B cpene Arduino IDE
WJIN aHAJOTMYHBIX CBOOOIHO paclpocTpaHsieMbIX cpefax pa3padbotku. [Iporpammupyemsliii KOH-

TpoJLIep

1 mrr.
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HaumenoBanmue
00opy10oBaHus
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JIOJKEH 00J1a1aTh MOPTaMu ISl HOAKITIOYEHHS IM(PPOBBIX U aHAJIOTOBBIX YCTPONCTB, MHTEPEii-
camu TTL, USART, 12C, SPI, Ethernet, Bluetooth mim WiFi.

B cocraB KOMIJIEKTa JOKEH BXOJUTh MOAYJIb TEXHUUECKOTO 3pEHMs], IPEACTaBIISIOINN cOO0H
BBIUNCIIUTEIBHOE YCTPOMCTBO CO BCTPOEHHBIM MUKPOIIPOLIECCOPOM (KOJI-BO SIAEP - HE MEHEE
41T, 4acToTa siApa HE MEHEee

1.2 I'Tu, o6vem O3Y - He Menee 512M0, 00beM BCTPOCHHOM maMsiTh - He MeHee 81°0), uHTer-
pUPOBaHHOM KaMepou (MaKCUMaIbHOE pa3pelieHre

BUICONOTOKA, iepenaBaemoro no unrepdeiicy USB - He menee 2592x1944 en.) u ontudeckoit
cucteMoi. MoayJib TEXHUUECKOTO 3pEHHs JOJDKEH 00J1aaTh COBMECTUMOCTBIO € Pa3IMYHBIMU
IpOrpaMMUPYEMBIMU KOHTpoJIIepamMu ¢ momotnsio uarepdeiicos - TTL, UART, 12C, SPI,
Ethernet. Motys1b TEXHUYECKOTO 3pEHHUS JOJKEH UMETh BCTPOEHHOE NMPOrpaMMHOe obecrede-
HUE Ha OCHOBE ONEPALIMOHHON cucTeMbl Linux, MO3BOJISIONIEE OCYIIECTBIATh HACTPOUKY CHC-
TEMbl MALIMHHOTO 00Yy4€HUs MapaMeTpOB HEMPOHHBIX ceTeil 111 0OHapyKeHUsI 0OBEKTOB, OIl-
peneneHus uX napaMeTpoB U JAajbHEUIIed HAeHTHPHUKALINN.

KommiekT nomxeH obecrnednBaTbh BO3MOKHOCTh U3YUEHHUSI OCHOB Pa3pabOTKU MPOrpaMm-

HBIX U anmnapaTHBIX KOMIICKCOB MHXXEHEPHBIX CHCTEM, pelieHHid B cdepe "VHTepHeT Be-

meit", a TakKe pereHuii B 001acTH poOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEIIEKTa U Ma-
HIUHHOTO O0Oy4eHHUS.
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12.

O6pa3zoBaTenbHbIN HA0OP
JUTSL U3yYCHHSI MHOTO-
KOMITOHEHTHBIX poOOTO-
TEXHUYECKUX CUCTEM U
MaHUMYJISITUOHHBIX PO-
00TOB

OO0pa3zoBaTenbHbIi KOMIUIEKT JOJDKEH OBbITh MPEJAHA3HAYEH I U3yUeHHsI pOOOTOTEXHUYECKUX
TEXHOJIOTH{, OCHOB MH()OPMALIMOHHBIX TEXHOJIOTHI U TEXHOJIOTHI MPOMBIIIEHHOW aBTOMaTH-
3al1M, a TAKXKE TEXHOJIOTUH IPOTOTUIIMPOBAHNS U aJIUTUBHOIO IIPOU3BOJICTBA.

B cocTaB koMIIIEeKTa JOKHO BXOIUTH:

1) HTennexTyanbHblii CEPBOMOAYIIb C MHTETPUPOBAHHONW CUCTEMOM yIPABIIEHMUSL, 103BOJISIIO-
el 00bEUHITh CEPBOMOAYIIH IPYT C APYTOM IO MOCJIE0BaTEIbHOMY HHTEp(deiicy - He Me-
Hee 6IIT;

2) PoboToTexHnuecKkuii KOHTPOJIEP MOAYIBHOTO TUIIA, IPEACTABISIONINI COOON OIHOILIAT-
HBI MUKPOKOMIIBIOTEP € ONEPAIMOHHON cucTeMoil Linux, 00beIMHeHHBIH ¢ epuQepuitHbIM
KOHTPOJJIEPOM C MIOMOILBIO IJIaThl pacluperus. PoOOTOTeXHUYECKUI KOHTPOJLIEP JOJKEH
YAOBJIETBOPATh TEXHUYECKUM XaPAKTEPUCTUKAM: KOJI-BO SIIEP BCTPOSHHOTO MUKPOKOMIIBIOTEPA
- He MeHee 4, TaKTOBas 4acToTa siapa - He MeHee 1,2

1 mrr.
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HauMeHoBaHue
000opy10BaHust

KpaTKne NMPUMEPHbIC TEXHUYECCKHE XaPAKTECPUCTUKH

KosuuecrBo exnHun st
npo¢uiLHOro
KOMILIEKTa

(o0uIeodpa3oBaTesibHbIE
OpraHu3anuM, He sIB-
JISIIONIIHEC MAJIOKOM-

IUIEKTHBIM),
el. M3M.

I'Tu, o6bem O3V - He menee 512 MO, manuune untepdeiicos - SPL, 12C, 12S, TTL, UART,
PWM, mmudpoBsie 1 aHATIOTOBBIE TIOPTHI JIJIs1 TOAKIIOYEHHUST BHEIITHUX YCTPOMCTB, a TAKKE
WiFi niu Bluetooth st koMMyHHMKaMu co BHEIIHUMH yCTpOHCTBaMU. PoGoToTeXHUYEeCKHiA
KOHTpOJIIEP OJIKEH 0OecreynBaTh BO3MOKHOCTh MPOTPAMMHPOBAHHUSI C TOMOIIBLIO CPEJICTB
sa361k0B C/C++, Python u cBoOo1HO pacmipocTpansemoii cpensl Arduino IDE, a takxe
YIPaBJICHUS MOJEISIMA POOOTOTEXHHUECKUX CHCTEM C IMOMOIIBIo cpeanl ROS.

3) BeruncnuTenbHbI MOAYIIb CO BCTPOCHHBIM MUKPOKOHTPOJIIEPOM - He MeHee 11uT. Berunc-
JUTETBHBIA MOYJb JOJIKEH 00J1ajaTh BCTPOCHHBIMH LIM(PPOBBIMU MTOPTAMU - HE MeHee 121t
Y aHaJOTOBBIMU NIOPTaMU- HEe MeHee 121T. BerancnutenbHblid MOy b TOJKEH 00J1aaTh
BCTPOCHHBIM MOJTyJIeM OecripoBoiHOM cBs3u Tuna Bluetooth u WiFi mist co3nanust anmapart-
HO- TIPOTPAMMHBIX pEIIeHHH 1 "yMHBIX/CMapT"-yCTPOHCTB I pa3paboTku pemeHuit "1NH-
TEepHET Been".

BbruncnutensHbpIid MOYIb JOIDKEH 00J1aaTh COBMECTUMOCTBIO € epU(epUilHbI-

MU IUIaTaMu JJis nojkioueHus k cetu Ethernet u moaxitoueHus: BHENIHEH CUI0-

BOU Harpy3KH.

4) Moaynib TEXHUYECKOTO 3pEHUs, TIPEACTABIIIONTNI COO0H yCTPONCTBO Ha 0a3e BBHIUUCIIH-
TEJIbHOTO MUKPOKOHTPOJIIEPAa U HHTETPUPOBAHHOM KaMepbl, 0OecreunBaloliee pacio3HaBa-
HUE TPOCTEUIINX U300paKEHUI Ha MOJIYJIE 3a CYET COOCTBEHHBIX BHIYMCIUTENBHBIX BO3MOXK-
HocTell - He MeHee 11T; Moylib TEXHHUECKOTO 3pEHHS JIOJKEH 00eceunBaTh BO3MOXKHOCTD
OCYIIECTBIISATh HACTPOMKY IKCIO3UIINH, Oananca 6enoro, HSV cocrapmstontux, miomanm 06-
Hapy>KUBaeMOH 00JIACTH N300pakeHMsI, OKPYTIIOCTH 0OHAPYKUBaeMoii 001acTH U300paxe-
HUS, TIOJIOKEHUE O0HApyKUBAEMbIX 00J1aCTe OTHOCUTENBHO APYT JIpyra

Moy TEXHUYECKOTO 3pEHUS JI0JKEH UMETh BCTPOCHHbIE HHTeP(ECHI -
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SPI , UART, I2C unu TTL nns koMMyHUKalUU IpyT ¢ APYTOM WIM BHEUIHUMHU YCT-
poMCTBaMHU.

5) KoMIIeKT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 MeTaJula AJisi COOPKU MOJIENIM MAaHUIYJISTOPOB

- He MeHee 1T,

6) KoMmIuieKT a1eMeHTOB AJi COOPKM BaKyyMHOTI'O 3aXBaTa - HE MeHee | 1iT.
OO6pa3oBaTenbHBIM POOOTOTEXHUUECKHI KOMIUICKT JOJKEH coliepkaTh HAaOop OMOInoTeK
TPEXMEPHBIX MOJEIEH 111 NPOTOTUIIUPOBAHUS MOJIEIEH MOOUIIBHBIX M MAHUITYJIALIMOHHBIX
po6OTOB pa3nuyHOro Tuma. B cocraB kommiekTa JOKHBI BXOJUTh HHCTPYKIIUU U METOIH-
YeCKHe yKa3aHHs 10 pa3paboTKe TPEeXMEPHBIX MO/IeIei MOOMIIBHBIX pOOOTOB,
MaHMITYJIIUOHHBIX POOOTOB € PA3IUYHBIMU THUIIAMU KUHEMATHKH (yIj0Bas KHHEMATHKA,
IUI0CKO-TIapajuiebHasl KHHEMaTHKa, enbTa-kuHeMaTuka, SCARA unu pbryakHas KUHEMaTH-
ka, matgopma CTroapra u T.11.).

OO6pa3zoBarenbHbIi POOOTOTEXHUUYECKUN KOMILIEKT JOJDKEH COAEpKaTh HHCTPYKLUH T10 TIPO-
€KTHPOBAHUIO POOOTOB, MHCTPYKLIUHU U METOAUKH OCYIIECTBICHUS MHKEHEPHBIX PACUETOB MPU
IIPOEKTUPOBAHUH (PACUETHl HATPY3KU U MOMEHTOB, pacueT MOILIHOCTU IIPUBOJIOB, pacueT ma-
paMeTpoB KHHEMATUKHU U T.I1.), THCTPYKLUH 110 pa3pabOTKe CUCTEM YIIPABIEHUsS U IIPOTrpaMM-
HOTrOo o0ecTieueHHs ISl YIIpaBIeHHUsI pOOOTaMH, MHCTPYKIIMU M METOHMKH T10 pa3paboTKe CHC-
TEM YIIPaBJICHUS C AJIEMEHTAMHU UCKYCCTBEHHOTO MHTEJUIEKTa U MAUTMHHOTO O0YYEHHSI.

Komnn

HOTEePHOE 000pPyI0BAHHE

13.

HoyTt0yk

dopm-pakTop: HOYTOYK;

XKectkas, HeoTK/IIOUaeMast KJlaBuaTypa: Hanuuue; Pycckas packiaaka
KJIaBHATYphl: HaInuue; Jluaronans skpaHa: He MeHee 15,6 110iMoB;
Paspemenne skpana: He meHee 1920x1080 nukceneil;

1 mT.
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HauMmeHoBaHue
000opy10BaHust

Kpanme NPUMEPHbIC TEXHUYCCKHUE XAPAKTCPUCTUKHA

KoaunuecTBo exuHun st
npoduiabHoro
KOMILIEKTA

(o0ureodpa3oBaTesibHbIE
OpraHHu3aNuu, He sIB-
JISIIONIH ECST MAJIOKOM-
IJIEKTHBIM),
e/l. U3M.

KonunuectBo sinep npoueccopa: He MmeHee 4; KonmyecTBO IOTOKOB: HE MEHeeE §;
ba3oBas TaktoBas ywactota nponeccopa: He meHee 1 I'T'u; MakcumanbHas Tak-
TOBas 4yacToTa mpoueccopa: He MeHee 2,5 I'T'; Kam-namsats npoueccopa: He
MeHee 6 MOaliT;

O0beM ycTaHOBIIEHHOH ornepaTUBHON nmaMsTu: He MeHee § ['0aiiT; O6beM noj-
JIEp>KUBAEMOM ONEepaTUBHOMN MaMATH (ISl BO3MOKHOCTH PACIIMPEHHUs): HE Me-
Hee 24 I'0aiirt;

O0beMm Hakonutela SSD: He menee 240 I'6aliT;

Bpems aBToHOMHO# paboThl OT OaTapeun: HEe MeHee 6 YacoB;

Bec HOyTOyKa C yCTaHOBICHHBIM aKKyMylsTopoMm: He 6onee 1,8 kr; Buemnuii
unTepdeiic USB crannapra He Hike 3.0: He MeHee TpexX CBOOOIHBIX;
Buemnuit unrepdeiic LAN (ucnonbp3oBaHe MEPEXOIHUKOB HE MPETyCMOTpe-
HO): HAJINYHE;

Hanuuue moayneit u untepdeiicoB (MCOIb30BaHUE TIEPEXOTHUKOB HE

npeny- cmotpeHo): VGA, HDMI;

becnipoBoanas cBsa3p Wi-Fi: nanuuue ¢ mompuepxkoi ctanaapra IEEE 802.11n
WM COBPEMEHHEE;

Web-kamepa: Hanuure; MaHuynaTop "Mullb": alnuyue;
[IpenycraHoBiIeHHas ONEpalMOHHAs CUCTEMa C TPaQUUIECKIM MOJB30BaATEI b=
cKuUM uHTepdeiicom, obecrnieunBatoias padoTy paclpoCTPaHEHHBIX

obOpazoBa-

TEJBHBIX W OOMIECHUCTEMHBIX MPHJIOKECHUHN: HATMIHE.




