JenapramMeHT 00pa3oBaHus, KyJbTYPbI H CHIOPTA
HeHenkoro aBTOHOMHOro OKpyra

PACIIOPSKEHUE

or &4 mapra 2021 r. Ne JZéL{r)A
r. HapesiH-Map

OG0 yrBep:xkneHun nHGPPaCTPYKTYPHOTO JIMCTA
AJIA OCHaLlleHus1 001 eo0pa3oBaTeIbHbIX
oprann3anuii Henennkoro aBTOHOMHOIo OKpyra
o0opyaoBaHHeM, PacXOAHbIMH MaTepPHAJIAMH,
cpeacTBaMH 00y4eHHsI H BOCIIUTAHUS [1JIsl CO3aHUS
U pYHKIIHOHHPOBAaHHUS LEHTPOB 00pa30BaAHHUA
€CTeCTBEHHO-HAYYHOI U TeXHOJIOTHYeCKOH
HanpasJjenHocreld «Touka pocra»

B mensx peanuzanuu KomIuiekca Mep (ZOpPOXKHOW KapThl) IO CO3JaHHUIO
1 (QYHKUUOHHPOBAHUIO B 00IIeoOpa30BaTebHBIX OpraHu3anusx HeHelkoro
aBTOHOMHOTO OKpyTra LEHTPOB o6pa3oBaHus €CTEeCTBEHHO-HayYHOH
U TEXHOJOIMYEeCKOM HampaBiieHHOcTed «Touka pocTa», yTBEpKIECHHOIO
pacropspkeHueM  AjnmuHucTpauumu — HeHenkoro — aBTOHOMHOIO — OKpyra
or 01.12.2020 Ne 107-p, B COOTBETCTBHH C METOJMYCCKIMH PEKOMEHIAIHSIMHU
10 CO3JaHMI0O U (YHKIMOHMPOBAaHUIO B 00IeoOpa3oBaTeNbHBIX OpPTaHU3alUsX,
PAacCIOJIOXXEHHBIX B CEJIbCKOM MECTHOCTH U MaJIbIX ropojiax, HEeHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKON HaIlpaBICHHOCTEH, YTBEPXKIAEHHBIMU
pacnopspkeHueM  MunucrepctBa  npocBelleHus — Poccuiickoit ®Denepanuu
or 12.01.2020 Ne P-6, Ha ocHoBaHnu nucsMa PenepayibHOrO TOCyAapCTBEHHOTO
aBTOHOMHOT'O 00pa30BaTENBHOIO YUYPEKIASHUS TOMOJHUTEIBHOTO 00pa30oBaHUs
«AkazeMus peajH3allMd TOCYIapCTBEHHOM IOJMTHKA H TNPO(eCcCHOHATBLHOIO
pa3sBUTH pabOTHUKOB 00pa3zoBaHHs MHUHHCTEpCTBa IpocBelneHus Poccuiickoi
@enepamu» ot 15.03.2021 Ne 757:

1. Y1Bepauts HHOPACTPYKTYPHBIH JTUCT TSt OCHAIIEHUS
obmeobpa3oBaTenbHBIX  OpraHm3anuii  HeHelnkoro  aBTOHOMHOTO  OKpyra
o6opynoBaHIEM, PaCXOIHBIMU MaTepHaIaMt, CPEICTBAMU OOYUEHHUS U BOCITUTAHHUS



IIs co3/1aHusl ¥ (DYHKIMOHUPOBAHUS IEHTPOB 00pa30BaHusl €CTECTBEHHO-HAyYHOM
1 TEXHOJIOIMYECKON HarpasieHHocTel « Touka poctay cormacHo [IpuioxeHuro.

2. O6pa3zoBaTeIbHBIM OpraHU3aLUsaM, y4aCTHHUKaM MEpOTIPUITHS
II0 CO3JaHUIO LIEHTPOB OOpa30BaHUs €CTECTBEHHO-HAYYHOH M TEXHOIOTMYECKOM
HanpasieHHocTeH «Touka pocTay, obecneuuTs pa3paboTKy TEXHUYECKHX 3aJaHHN,
IIPOEKTOB KOHTPAKTOB, 0O0OCHOBaHMsI HAYaJIBHBIX (MaKCUMAaJIbHBIX) LIeH KOHTPAKTOB
Ha OCHOBAHMY YTBEPKIACHHOI0 UH(PPACTPYKTYPHOTO JIHCTA.

3. KonTtponp 3a HCIOJIHEHHWEM HACTOSIIEr0 pacHOpsDKEHHs OCTaBIISIO
3a coboil.

4. Hacros1ee pacropsikeHue BCTyTaeT B CHIIy ¢ MOMEHTA ero MOANHUCaHus.

. IlycroBasioB



IMpunoxenue

K pacrnopsbkeHuto JlenaprameHnra
o0pa3oBaHusl, KyJbTYphl U CIIOpTa
HeHnerkoro aBTOHOMHOTr0O OKpyra

or A4 .03.2021 Ne 264 -p

«O06 yTBepxeHUU
UHPPACTPYKTYPHOTO JIUCTA

JUISI OCHAITIeHHs! 0011e00pa3oBaTebHbBIX
opranu3anui Henenxoro aBTOHOMHOIO
OKpyra 000pyZOBaHHEM, PACXOAHBIMHU
MaTepHrajaMH, CpeAcTBaMHU 00yUeHHS
Y BOCITUTAHMUS JJIsl CO3AaHUS

1 QYHKIINOHUPOBAHUS LIEHTPOB
00pa3oBaHUs €CTECTBEHHO-HAYYHON

¥ TEXHOJIOTHYECKON HalpaBIeHHOCTEN

«Touxa pocra»

NndpacTpykTypHbIi JucT

AJIA OCHANICHNUSA OﬁmeoﬁpasoBaTenbnmx

opranunsauuii Henenkoro aBToHoMHOro okpyra
0o0opyaoBaHHeM, PACXOAHBIMH MaTepHAIaAMH,
cpeAcTBaAaMH 00y4YeHHUs! H BOCIIMTAHMS JJIs1 CO3/IaHUS
H GPYHKIMOHHPOBaHHS LIEHTPOB 00pa3oBaHUA

€CTECTBEHHO-HAYYHOH H TEXHOJIOIN4YeCKOM

HanpasJeHHocTeil «Touka pocray»

Ne | HammenoBanwue Kpartkue npumepHbIe TEXHUYECKHE Ennnuna |Konuuec
/| o6opyHoBaHUS XapaKTEePUCTUKH HU3MEpPEHHsI| TBO
HanmMenoBanue Hanpasnenus «CTaHzapTHBI HAb0Op» ITyka 2
EcTecTBeHHO-Hay4Hasl HAIPABJICHHOCTh
1. | O6mee o6opynoBanue (hu3uKa, XuMusi, GHOJIOTHS)
1.1|{ [Mudppopas Ornucanme: Ennauna 3
naboparopus UG POBOH AATYHK BIIEKTPOIPOBOAHOCTH;
yUeHUUECKast ugposoii gaTank pH;
(puzuka, xumMus, | APPOBOIM AATUHK MMOJIOKEHHS,
Ouosorus) UG pPOBOit JATYNK TEMIIEPaTY I,

U poBoit HaTYNK aOCOIOTHOTO JIaBJICHHS,
1 poBoi ocIIorpaguUecKuii TaTIHK;
BeChI AIeKTpoHHBIE yueOHEIe 200 1}
MUKPOCKOIL: IU(POBOI UM ONITHUECKHUIA C
yBenuueHneM ot 80 X;

Habop JUIs U3TOTOBJICHUSI MUKPOIIPENApaToOB;
MUKpoInpenaparsl (Habop);




/1

HaunmMenopanue
o0opynoBaHus

Kparkue npumepHEIe TEXHUIECKHE
XapaKTePHUCTHKH

Enuuuna
HA3MEPEHHUS

Komnnuec
TBO

COCIIMHUTEINBHBIE TPOBOJIA;

porpaMMHoe oOecnedeHue;
METOIUYECKHE yKa3aHUs;

KOMIIJIEKT COIIYTCTBYIOIIUX 3JIEMEHTOB ISt
OIIBITOB II0 MEXAHUKE;

KOMIUIEKT COIIYTCTBYIOIIUX 3JIEMEHTOB JIJIsl
OTIBITOB 110 MOJIEKYJISIpHOH (usnke;
KOMIUIEKT COILyTCTBYIOLIUX 3JIEMEHTOB JIJIS
OIIBITOB I10 3JIEKTPOANHAMHKE;

KOMIUIEKT COITYTCTBYIOIIUX 3JIEMEHTOB JUIsI
OIIBITOB 10 ONTHKE

1.2

Kommexr
MOCYTBI X
00opynoBaHuUs
JUTSE
YUECHHYECKIX
ONBITOB ((pu3uka,
XUMHUS,
Oroorus)

Onucanue:

IITaTHB J1a00PaTOPHBIA XUMHUYECKHIl;
Habop vamek [leTpy;

Habop HHCTPYMEHTOB IMpeNapoBaIbHBIX;
JIOXKKa JUISL C)KUT'aHUS BELECTB;

cTynka ¢aphopoBas C MECTHKOM;

Habop 6aHOK JUI XpaHEHHUS TBEPIBIX PEAKTHBOB
(30 — 50 m);

Habop CKISTHOK ((pJIaKOHOB) JUTS XpaHEHHSI
pacTBOPOB PEaKTHBOB;

Habop npubopok (I1X-14, [1X-16);
npuOOp ISl TIOJIYyICHHUS Ta30B;
CIIHPTOBKA,

roprouee Jyisi CIIMPTOBOK;
¢unpTpoBanbHas 6ymara (50 mryk);
KoJI0a KOHHYECKas;

NaJIOYKa CTEKIISHHAS (C PEe3HHOBBIM
HaKOHEYHUKOM);

Jalreyka JJisl BEIIapHBaHUs (BbIIAPHTEIbHAS
Yaleuka),

MEpPHBIH MIIMHAD (TJIACTUKOBEII);
BOPOHKA CTEKJITHHAA (MaJias);

crakad cTekJsHHBIH (100 M),
ra3ooTBOAHas TpyOKa

Emuanna

O6opynoBaHue 1jisl H3y4eHUs] OHOJIOTHH

Kommekt
BIAXKHBIX
IpernapaToB
JIEMOHCTpAITHOH
HEIH

Onucanue: Ha3HAYCHHUE — AEMOHCTPALMOHHOE,
MaTepHajl KOHTEeHepa: IIaCTUK, TepMETHYHAS
KPBIIIKa: HAIMYKE, KPeIUIEHHEe 3KCIIOHATA!
HaJIn4Ke, KOHCEPBUPYIOIIEe BEUIECTBO: HATTMYHE,
HakJIeiika ¢ HaUMEHOBaHUEM; HaJI4ue, He MCHee
10 npenapaToB U3 NPUBEJECHHOTO HIKE CITHCKA:
BIIAKHBIN npenapar «be3syOkay;

BIIaXHBIH npentapat «["amrokay;

BJIOXKHBIA npeniapat «BHyTpeHHee cTpoeHue
OGPIOXOHOIOr0 MOJUTIOCKAY;

BJIQXHBIH npenapaT « BHyTpeHHEe cTpoeHHe
KPBICEDY,

BJIQXHBIH npenapat « BayTpenHee cTpoeHne
JSITYIIKHY,

Emuanna




/o

HanmenoBanue
obopynoBaHus

Kpatkue npumMepHble TEXHUYECKHE
XapaKTEePUCTUKA

Engunnna
H3MEepeHHs

Komuuec
TBO

BJIQKHBIN npenapat « BHyTpeHHee CTpoeHUe
IITULIBDY;

BJIQXHBIH npenapat « BHyTpeHHee CTpoeHHE
PHIOBIY;

BJIaXHBIH npenapaT «Kapacey;

BJIaXHBIH npenapat «Koperb 6060Boro pacteHus
¢ KIIyOeHbKaMmu Y,

BJIQXHBIH npenapaT «KpeseTkay;

BJIQXKHBIN npenapat «Hepeungay;

BJIQXHBIN NpenapaT «Pa3BUTHE KOCTHCTOI
PBIOBI;

BIIAKHBIN npenapar «Pa3Butue Kypums»,
BiIaXHBIA npenapat «Cuudomemxysan;
BJIQXHBIN npenapaT « TpuTon»;

BIIAXHBIN Ipenapar «Uepenaxa 6010THAsY;
BJIQXKHBIA Ipenapar «Yx»;

BIIQXKHBIH mpenapat «Smepunay

2.2

Komruiext
repbapues
JIEMOHCTPALHO
HHEBI

Onucanue: Ha3HAYCHHE — IEMOHCTPAIIMOHHOE,
OCHOBA Ul KpEIUJICHUs: repOapHbIi JIUCT,
CIIMCOK DKCIIOHATOB: HaIM4YKE HE MeHee §
repbapHeB U3 IPUBEICHHOIO HHXKE CITUCKA:
repOapuii «JlepeBbst U KYCTapHUKHY;
repbapuii «/lukopactyinye pacTeHus;
repbapuit «KopMoBEIe pacTeHH;

repbapuii «KynbTypHBIE pacTeHHSI»;

repbapuii «JlekapcTBEHHBIE paCTCHUNY;
repOapuit «MeIOHOCHBIE PACTCHHSIN;
repbapuit «Mopdoorus pacTeHuity;
repbapuii «OCHOBHBIE TPYIIIEI PACTCHHUIN»;
repbapuii «PacTutenbHbIe COOOIIECTRAY;
repbapuii «CenbCKOX03SICTBEHHEIE PACTEHHSI;
repOapuii «S110BUTEIe pacTeHUSY,

repbapuii K Kypcy OCHOB 10 001neii 6uosornu

Enuauna

2.3

Kommiext
KOJUICKIIUH
JEMOHCTPALHO
HHEIH (110
pa3HBIM TEMaM

Kypca
Ouosorum)

Onucanue: Ha3HaUYeHHE — JEMOHCTPAIHOHHOE,
OCHOBA JUISl KPEIUICHUS: HAINYHNE, HAKJICHKH ¢
HAUMECHOBaHMEM: HajInune, He meHee 10
KOJUICKIUH U3 IIPUBEACHHOTO HIDKE CIIMCKA!
Kojuteknus «I ooceMeHHbIe PaCTEHHSY,
Kosuteknus «OOUTaTeIn MOPCKOTO JHAY;
kosutekuus «llaneonTonornyeckas,;
Kosutekuus «IIpencraBure oTpAIOB;
HAaCEKOMBIX», KOJIMUECTBO HACEKOMBIX:

He MeHee 4-X;

Kosutekus «IpyMeps! 3alMTHBIX
IpHUCIOCOOIIEHUH Yy HACEKOMBIX);

kosuteknus «IIpucnocoOuTeNnbHEIE N3MEHEHUS
B KOHEYHOCTSIX HaCEKOMBIX»;

KoJuIeKIus «Pa3BUTHE HACEKOMBIX C HEMOJTHBIM
[peBpaICHHEM),

Ennnauna




n/n

Haumenosanue
06opyTIOBaHMS

KpaTKI/Ie IIPUMEPHBIC TEXHUYECKHE
XapaKTCPUCTHKU

Enuanna
Y3MEpEeHHs

Komuuec
TBO

KoJUTeKIHs «Pa3BUTHE HACEKOMBIX C MOJHBIM
IIpeBpaIlICHHEM Y,

KoOJUTeKIUs «Pa3BuTHE MIIEHUIBI»;
KoJUTeKIusa «PasButue 6a00UKm»;

KOJUIEKITUsT «PaKOBHHBI MOJIITIOCKOBY;
komneknusa «CemelicTa 6abouexy;
KoJutekius «CeMelncTBa XKyKOBY,

KoJutekiusa «CeMeHa M IIOJIBIY,

KoJuekIust «Gopma cOXpaHHOCTH HCKOTIAEMBIX
pacTeHUH U KUBOTHBIXY;

Ha0op NMaJCOHTOJIOMMYECKHX HAX0I0K
«IIpoucxoxaeHune YeI0BeKay, KOJHIECTBO
mojeneli: He meHee 14

O6opyioBaHue 11l H3yYSHUS XUMUH

HeMoHcTpanmo
HHOC
obopynoBaHue

CocraB KOMILIEKTA:

1. Cronuk noxgbeMHbIHA, Ha3HaUeHHE: cOOpKa
y4eOHBIX YCTAaHOBOK, pa3Mep CTOJICITHHIIBL:

He MeHee 200*200 MM, IUIaBHEIH TOXBEM

C TIOMOINBIO BUHTA: HAJIMYHE.

2. llltaTyB 1eMOHCTPAlMOHHBIH XUMUYECKUI:
Ha3Ha4YeHHe: IEMOHCTpaLus NpHOOpOB U
YCTaHOBOK, OIIOpa, CTEPKHHU, JIAIIKU, MYPTHI,
KOJIbLIa: HAJTMYUE, BO3MOXKHOCTD 3aKpeTlJICHUS
3JIEMEHTOB Ha Pa3lIMYHON BBICOTE: HAIMYHE.

3. Anmnapart Jyist IPOBEJCHUS] XUMHYECKHX
peakuuii: Ha3Ha4YeHUE: IEMOHCTpalHsI
XUMHUYECKHUX PEeaKilHii, [IOTJIOTHTENb apOB U
ra3oB: HaJIM4Ke, MaTepHuall KOJOBI: CTEKIIO.

4. HaGop st anekTponu3a AEMOHCTPAIlHOHHBIH:
Ha3HAYeHME: U3yUCHUE 3aKOHOB 3JIEKTPOJIIH3a,
cOopka MOJIENH aKKyMyJISTOpa, EMKOCTb:
HaJIM4He, dJIEKTPO/Ibl: HAHYKE.

5. KoMmekT MepHBIX kK00 Majoro oobeMa:
Ha3Ha4YEHHUE: JIEMOHCTPALMOHHEIE OIBITHI, 00bEM
ko6: ot 100 M no 2000 M, KOIMYECTBO KOJIO:
He MeHee 10 mTyk, Marepuai KoJiOG: CTeKIIO.

6. HaGop ¢uakonos (250 — 300 mu1 111 XpaHeHUs
PacTBOPOB PEaKTUBOB), HA3HAUECHUE: XPAHEHUE
PacTBOPOB PEAKTUBOB, KOJIMYECTBO (DJIAKOHOB: HE
MeHee 10 mTyk, MaTepua (JIakoHOB: CTEKIIO,
npoOka: HaJIu4Ke.

7. IlpuGop 1is ONBITOB 10 XVMHH C
3NEKTPAYECKIM TOKOM (J1a00paTOpHBIL).

8. ITpubop mis wuTOCTpauK 3aKoHa
COXpaHEHHs Macchl BemiecTB: cocy JlanonpTa:
HaJIn4Me, NpoOKa: Hanuyue, TUM npudopa:
IIEMOHCTPALIMOHHBIMN.

9. llenutenbHas BOPOHKA: HA3HAYCHHUE!
pasJiesieHue IByX KHUJIKOCTEH 110 IIOTHOCTH,
MaTepuall BOPOHKH: CTEKJIO.

Enuauna




/1

Haumenoanue
000pyOBaHUS

Kpatkue npumepHble TEXHUYECKUE
XapaKTEPUCTUKHU

Ennunna
HU3MEPECHHUS

Komunuec
TBO

10. YcTaHoBKa JUIsl IEPErOHKH BEIIECTB:
Ha3Ha4YeHUE: JEMOHCTPALIUS OYUCTKH BEIIECTBA,
IIEPEroHKa, KOJIOBI, XOJIOAMIBHUK ISt
OXJIaXICHUS, AIJIOHXK, Npo0Ka: HaJTM4Yue, JUINHA
yCTaHOBKH: He MeHee 550 MM,

11. IIpuGop mis nony4yeHus razoB: Ha3HAYCHHE:!
IIOJIyYEeHHE Ta30B B MAIBIX KOJIUYECTBAX, COCTAB
KOMILIEKTa: He MEHee 6 IpeIMETOB.

12. baus xomOGuHHUpOBaHHAas J1abopaTopHas,
OaHst BOJIIHAS: HAIHYHE.

13. Konbiia cMEHHBIE C OTBEPCTUAMH Pa3HOTO
JIaMeTpa: HaJlmdue.

14. Inutka snekTpuyeckas: HaJIMuHeE.

15. ®apdopoBas cTynka ¢ NECTUKOM:
Ha3zHayeHue: Ui pa3MeNIbYeHUs KPYIHbIX
(paxuuii BEIECTB U IMPUTOTOBJICHUS
ITOPOIIKOBBIX cMecei.

16. Kommexr repmomerpos (0 —~ 100 C,
0-360C)

32

Komruiext
XHMHAYECKHX
PEaKTHBOB.

CocTtaB KOMIIJIEKTa:

1. Habop «Kucnote» (a3oTHas, cepHasi, COJIIHAs,
oprodocopnas).

2. Habop «['ugpoxcuabm» (THIpoKcu oapus,
TUAPOKCHJT KaJIHsl, THAPOKCHT KaIbIIUs,
FUAPOKCH]I HATPUS).

3. Habop «Oxcuipl METAIIIOBY (QJIIOMUHUS
okcuJ, 6apus okeun, xenesa (I11) okenn,
Kanpuus okcua, Maraus okcu, meau (1) oxcnn,
IIMHKA OKCH).

4. Ha6op «lllenounslie u me109H03eMENbHBIE
MeTaJUIbD» (JIUTUH, HATPUH, KaJIbIHil).

5. Habop «Metamnbl» (alFOMUHUH, XKene30,
MAarHu#, Meib, IIMHK, OJIOBO).

6. HaGop «lIllenounsie u menoyHo3eMelIbHbIe
MeTaJUTbD» (JINTHH, HATPUH, KaIbIHI).

7. Ha6op «OrHeomacHble BelecTBay (cepa,
dbocdop (xpacuslit), okecux pochopa(V)).

8. Habop «I"anorens» (#tom, Opom).

9. Habop «I"amoreHuanD» (ATFOMHHES XJIOPH,
aMMOHHS xJ10puJ, Oapus xyopun, xenesa (I1I)
XJIOPUJ, KaJusl oM, KaIusl XJIOPHI, KaJIbIIHs
XJIOpHUJ, JIUTHSL XJIOPHJI, MATHUS XJIOPUJ, MEAH
(IT) xnopun, Harpus 6GpomMun, Harpus GTOPHL,
HaTPHsI XJIOPUJ, IIHHKA XJIOPH).

10. HaGop «Cynbdatsl, Cyasdumbl, CyabGUTED
(aysmoMuHUA cynbdaT, aMMOHHSI cyJb(ar, sxenesa
(II) cynedun, xenesa (II) cynbdar, 7-mMmu
BOJHBIN, Kayus cynbdar, kodansta (II) cynsdar,
MmarHus cynbgar, meau (1)) cynsdar Ge3roaHbIH,
Meau (I1) cynbdar S-tu BoxHBIH, HATPHS

Enuanna




n/m

HanmenoBanue
o0opyoBaHus

KpaTKI/Ie IIPUMEPHBIC TCXHUYCCKUEC
XapakTCPUCTUKH

Enuauna
U3MEpEeHMsI

Konnuec
TBO

cynsui, HaTpus CyIbQUT, HaTpUs cynbdar,
HaTpus TUApoCyb(ar, HUKEIs cyibdar.

11. Ha6op «KapGonatel» (ammoHust kapOoHart,
kanus kapbonart, menu (II) kap6oHaT OCHOBHOI,
HaTpHs KapOoHaT, HaTpHs TUAPOKAapOOHaT).

12. Habop «®@ocdarer. CrymmkaTsny (Kajms
MoHoruzapooprodochat, HaTpus CUIUKAT 9-TH
BOIHBIH, HaTPHsI opTOdochaT TpeX3aMenleHHBIH,
HaTpust quruapodocdar.

13. Habop «Anetatsl. Ponannael. CoennHeHHs
xeneszay (kanus arerar, kanus ¢peppo(Il)
rexcarnuanuz, kaius ¢geppo (I1I) rekcanuonnun,
KaJIusl pOJIaHU, HaTpHsI alleTaT, CBUHIIA alleTar).
14. HaGop «Coenuuaenust Mapraduay (kanus
nepmanranat, Mmaprasua (IV) oxcun, mapraniia
(IT) cynbdar, mapranna xJIOpux).

15. Ha6op «Coenunaenus xpoMa» (aMMOHHUS
OUXPOMAT, KAJIUs TUXPOMAT, KaJIHs XpoMar,
xpoma (III) xnopun 6-Tu BOAHBILI).

16. Ha6op «Coenunenus xpoMa» (aMMOHHS
IUXpoMart, KaJlds AUXpoMaT, Kalus XpoMar,
xpoma (III) xnmopun 6-Tu BOAHEIH).

17. Habop «Hutpatbly (aJIFOMUHHS HUTpAT,
AMMOHUS HATPAT, KaJTHs HUTPAT, KaIbIH
Hutpar, meau (II) HuTpat, HaTpus HATpAT,
cepebpa HUTpAT).

18. Habop «MHuKkaTophl» (JaKMOUA,
METHJIOBBIN OpaHXeBbIH, PpeHondTanenn).

19. Habop «Kucnopoznconepxaiue
OpraHUYeCcKHe BellecTBay (aleToH, IIHIepHH,
JM3TUIIOBBIN 3¢Up, COUPT H-OYTHIIOBBIH, CIHPT
M30aMUJIOBBIH, CIIUPT U300y THIIOBBIH, CIIUPT
STHJIOBBIH, (eHOJ, PopMauH, STHICHIJIUKOIb,
YKCYCHO-3TUJIOBEIH 2¢up).

20. Habop «YrneBonoposl» (O€H3UH, reKcaH,
HE(Th, TOJYOJI, IIUKJIOTECKaH).

21. Habop «KucnoTs! opranuueckue» (Kucjiora
aMHHOYKCYCHas, K¥cijioTa OeH30HHas, KHCII0Ta
MaciIsHasl, KUCJIOTa MypaBbHHas, KHCIOTa
OJIEMHOBASI, KHCJIOTa NAJIbBMUTHHOBASI, KUCIIOTA
CTEapHHOBAs, KACJIOTA YKCYCHAsI, KHCIIOTA
maBesieBas).

22. HaGop «YrneBoasl. AMUHED) (aHUIIUH,
AQHWIUH CepPHOKUCIBIH, [I-INIoKk03a, METHIIaMHUH
THIIPOXJIOPHJI, CaXxapo3a)

3.3

Kommekr
KOJUIEKIIMH K3
CIINCKA

Onucanne: Ha3HAYCHHE: JEMOHCTPAI[IOHHOE,
BUJ| YIIAKOBKH: KOpOOKa, OIMCAaHKE: HATIUYHE.
CocraB KOMILIEKTA:

1. Komnexnus «Bosoxaay.

Enuauna




o/

Haumenosanue
000pyZI0BaHUS

KpaTKI/Ie IIPUMEPHBIC TCXHUYCCKUEC
XAPaAKTEPUCTUKH

Enmnanna
H3MEPEHHUS

Komnuec
TBO

2. Konnexims «KaMeHHBIH yroyib 1 MPOAYKTHI
ero nepepaboTKmy.

3. Komnexnust « MeTaJUuThl U CIUTABBI».

4. Kotekuus « MuHepalibl B TOPHBIE IIOPOALI)
(49 BuzOB).

5. Konnexnust «MuHepambHble yIoOpeHus».
6. Koymexmus «HepTs 1 npotyKThI ee
nepepaboTKu».

7. Konnexuus «[lmactmaccri».

8. Komneknus «Tormiusoy.

9. Komnexuust «HyryH u cransy.

10. Konnexuus «Kaydayx».

11. Komnexnus «I1lkana TBepaocTm.

12. HaGops! U1t MOJETUPOBaHUS CTPOCHUS

OpraHn4YeCKux BEUICCTB (y‘{eHI/I‘{eCKI/IC) HC MCHEC

4 mTyK

Ob6opyoBanue Ui H3YYeHNs GH3UKA

ObopynoBanue
JUTS
JIEMOHCTPAIHO
HHBIX OIIBITOB

CocTaB KOMIIEKTa:

1. IlltTatuB neMoHcTpanoHHEIN. HasHaueHue:
IIPOBEJICHNE IEMOHCTPALIMOHHBIX OIIBITOB,
OCHOBAHUE, CTEPKCHB, JIAIIKH, KOJIbIIA, My(THIL:
HaJINYHE.

2. Cronuk noabeMusni. Tum crojuka:
yueOHBIi/TaGopaTopHbIA, OIIOpa, CTCPIKCHD
BUHTOBOW, BUHT PETYJUPOBOYHBIH: HATHYHE,
(YHKIUS OJJbeMa U OITyCKaHMs CTOJIMKA:
HaJIMJHeE.

3. VlcTOYHUK MOCTOSHHOTO M IIEPEMEHHOTO
HanpsbxkeHus. Haznauenue: 11 nutaHus
PETYNHUPYEMBIM ITIEPEMEHHBIM U [TOCTOSHHBIM
TOKOM JIEKTPUYECKHX CXeM, yacToTa, I'u: 50,
notpebiiseMast MOIIHOCTB, BA: 10.

4. MaHOMETp JKMIKOCTHOH JEMOHCTPAllMOHHBIH.

Haznauenue: mst mamepenus gasienus xo 300
MM BOJITHOT'O ¢T0JIOA BBIIIE U HIKE
aTMOC(EepHOro aBJICHUS, CTCKJITHHAS
U-o6pa3nas TpyOka Ha IoJcTaBKe: HaTHIne.

5. KamepToH Ha pe30HAHCHOM SIIHKE.
Haznauenwue: 11 IeMOHCTpaIIul 3ByKOBBIX
KosieOaHuH 1 BOJIH, [Ba KAMEPTOHA HA
PE3OHUPYIOIHUX SAIIUKAX: HATUYHE, PE3UHOBBIH
MOJIOTOYEK: HaJIM4He.

6. Hacoc BakyyMHBIi1 ¢ 9JIEKTPOIIPUBOIOM.
Hasnauenue: co3manue pa3psoKeHUs WA
U30BITOYHOIO JIaBJICHUS B 3aMKHYTHIX 00beMax,
OIIBITHI: KUMECHUE KUIKOCTH IPU MIOHMKEHHOM
JIaBJICHUY, BHEIIIHEE U BHYTPEHHEE IaBJICHHUE U
ZIpyTroe.

7. Tapenka BakyymHasi. Haznauenmue:
JEMOHCTPAIHs ONBITOB B 3aMKHYTOM 00BEME C

Ennauna
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pa3peKEHHBIM BO3/lyXOM, OCHOBAHHE C KPAaHOM,
KOJIOKOJI M3 TOJICTOTO CTEKJIa, pE3UHOBAs
IIPOKJIaIKa, JIIEKTPHYECKUH 3BOHOK: HAJIMYHE.

8. Benepko Apxumena. Hasnauenue:
JEMOHCTpaNUs AeHCTBUS JKHUIKOCTH Ha
MOTPY’KEHHOE B HEe TEJIO ¥ U3MEpEeHue
BEJIMYMHBI BHITAJIKUBAIONIEHN CUITBI, BEAEPKO, TEJIO
LHJIMHIPAIECKON (POPMBIL, DY KUHHBIN
JUHAMOMETp: HaJH4HeE.

9. OrnuBo Bo3aymHoe. Haznauenue:
JIEMOHCTpaIXs BOCIUIAaMEHEHHS TOPIOYeH CMECH
IIpU ee OBICTPOM CKATHH, TOJICTOCTCHHBII
HUJIMH]IP, HOPUIEHbh HA METAJNIMYECKOM HITOKE C
PYKOSITKOM, TIOICTaBKa JUIS IFUIMHApA: HAIHYHE.
10. IIpubop mis qeMOHCTpAIlUY JaBJICHUS B
xunkocty. Ha3zHauenue: neMoHcTpanus
M3MEHEHHUS JaBJICHUS C TJIyOMHOM! MOTPYKEHHUS,
JATYHK JIaBJICHHS, KPOHIITEHH U KpEIUICHUS Ha
CTEHKE COCyla: HAINYHE.

11. IIpubop Ansg AeMOHCTpaKK aTMOC(HEPHOTO
JIaBJeHus (Marae0yprckue ImoayLapus).
Haznauenne: neMOHCTpaIUs CHIIBI
aTMoc(epHOro aBiIeHus, IBa pa3beMHBIX
METANIHYECKUX HOJYIIapusi C IPOYHBIMH
Py4YKaMH U XOPOLIO MPUIITH(OBAaHHBIMU
KpasiIMH, HUTIENb C KPaHOM: HaJIu4He,
CO3/1aBa€MO€ BHYTpPH IIIapOB
BaKyyMMeTpHueckoe naBiienue: He meHee 0,05
Mlla, MmakcuManbHOE Pa3pPhIBAIOLIEE YCHIIHE: HE
menee 90 H.

12. Habop Ten paBaoro o6sema. Haznauenue:
JUIs ONIPENIENIEHHS U CPAaBHEHHUS TEIIOEMKOCTH U
IUIOTHOCTH Pa3JInYHBIX TBEPIABIX MaTepHAIIOB,
LWJIMHAPEI U3 pa3IMYHBIX MaTEPUAJIOB: HE MEHEe
3 mMTyK, KPIOUKH JJIS TTIOABEIIHBAHUS ITHJIHHIPOB:
HaJIu4me.

13. HaGop Ten paBHoi#i maccel. Hasnauenue: nis
OIIpEeAEIICHNS ¥ CPABHEHHUIO IIJIOTHOCTU
Pa3IMYHEIX MaTE€PUAIOB, IIMIMHAPHI U3
pa3IMYHBIX MaTepUaloB: He MeHee 3 IITYK,
KPIOYKH JUIsl IIOJBEIUMBAHUS [IUJIMH]POB!
HaJIN4HE.

14. Cocynsl coobmaronuecs. Haznauenue:
JIEMOHCTpalMsl OAMHAKOBOTO YPOBHS
OJTHOPOJIHOM XUJIKOCTH B COOOIIAIOIINXCS
MeXxay coboit cocynax pasHoil Gpopmsl,
COOOIIArONIMecs CTEKJITHHBIE TPYOKH pa3HOM
(GopMbL: He MeHee 3 IITYK, NOACTaBKa: HAIMYHUE.
15. Tpybxa Herotona. Haznauenue:
JEMOHCTpalys OJHOBPEMEHHOCTH A €HUs
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Pa3MYHBIX TeJl B Pa3peKeHHOM BO3IyXeE,
GYyHKIHS TOIKITIOYEHHUS K BAKyyMHOMY Hacocy:
HaJu4uue, JiuuHa Tpyoxu: He MeHee 80 cM,
PE3UHOBBIE TPOOKHU, HUIIIENh: HAJTMYHE,
KOJIMYECTBO TeJl B TPYOKe: HE MEHee 3 IITYK.

16. llap ITackans. Ha3znauenue: neMoHCTpaIiusI
nepenayvy Mpou3BOJAUMOr0 Ha JKUIKOCTh
JIABJICHUSI B 3aMKHYTOM COCYE, JEMOHCTPALUsI
NOJBEMa )KUAKOCTH O] IeficTBUEM
aTMOC(EPHOTO JNaBJICHHUS, METAJUIMICCKHN
LUJIMHJP € OIIpaBaMH, MOPIIEHb CO LITOKOM,
TIOJIBIA METAIIMYECKHH IIap ¢ OTBEPCTHIMH:
HaJM4ue, JIVHA UIKHIpA: He MeHee 22 cM,
JaMeTp Imapa: He MeHee § cM.

17. llap ¢ xosnbriom. Haznauenue: nemoHcTpanus
pacIMpeHUst TBEPAOro Teja IPH HarpeBaHHH,
LITATHB, METAJUIMYECKOE KOJIBLO ¢ My(TO#i, L1ap
C LIEMTOYKOM: HaIM4Ke, JUTHHA [IENIOYKH: HEe MEHEee
80 MM, nuamerTp 1mapa: He MEHee 25 MM.

18. Illap ¢ xosbLioM. HazHaueHnue: nemoHcTpanus
pacluMpeHys TBEPAOro Tela IIpU HarpeBaHuH,
LITATUB, METAUIMYECKOE KOMBLO ¢ My(TOH, 1map
C LETIOYKOM: HalM4ue, JUIMHA IIETIOYKH: He MeHee
80 MM, auameTp mapa: He MeHee 25 MM.

19. LlunuHIpEI CBHHIIOBEIE CO CTPYTOM.
Hasnavenue: 1eMOHCTpalys B3AUMHOTO
HPUTSIKECHUS MEX/1y aTOMaMH TBEPIBIX TeI,
KOJIMYECTBO OJMHAKOBHIX LIMJIMHPOB: HE MEHEE
2 MITyK, MaTeprall HUJIHHIPOB: CTAIb U CBHHEII,
KPIOYKHY JUIS IOABELIMBAHUS: HAJIMIHE, CTPYT,
HaIpasJsmomas TpyoKka: Haluyue.

20. IIpu6op Jlenna. Hazuauenwue: mis
HCCIIEIOBaHYsI 3aBUCHUMOCTH HaIPaBJICHHUS
HMHIYKIIMOHHOI'O TOKA OT XapaKTepa H3MEHEHUS
MarHMTHOIO II0TOKa, CTOHKa C KOPOMBICIIOM:
HaJIn4YKe, KOJUYECTBO ATFOMUHHUEBBIX KOJICI; HE
MeHee 2 MITYK, IPope3b B OJHOM M3 KOJIEIL:
HaJIM4He.

21. Maraut nyroo6pa3Hblii JEMOHCTPAIIHOHHBII.
Haznauenue: 1eMoHCTpanus CBOMCTB
IIOCTOSHHBIX MarHUTOB, THII MATHUTA.
HaMarHU4YeHHbIH OpyCOK, KOJIMYECTBO IIBETOB
MAarHura: He MeHee 2, 0003HauYeHHe MOII0COB
Mar"ura: HaJuuue.

22. Marsur noyiocoBoi JI€MOHCTPAIIHOHHBIH
(napa). Haznauenue: neMoHCTpalus CBONHCTB
IIOCTOSHHBIX MarHUTOB, THII MAarHUTa!
HaMarHUYEeHHBIN OpYCOK IPSIMOJIMHEHHOM
(OpMBI, KOJTMYECTBO IIBETOB MarHUTa: HE MEHEe
2, 0603HaYeHHE MOJIIOCOB MAarHNUTa: HaJIHYHeE.,
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23. CTpesku MarHuTHbIC HA IITATHBAX.
Ha3znauenue: neMoHcTparyst B3auMoIeHCTBUS
IIOJIFOCOB MarHUTOB, OPHEHTAIIMY MarHuTa B
MarHuTHOM I10JIe, HAMarHuueHHas CTpeJIKa:
HaJM4ye, KOJIUYECTBO [IBETOB MarHuTa:

HE MeHee 2, TI0JICTaBKa: HaJIM4ue.

24. Habop neMoHCTpalnOHHBIH
«DIEeKTPOCTaTHKay» (3JEKTPOCKOIB! (2 IITYKH),
cynTas (2 ITYKH), MaJ0YKa CTEKIISTHHAS,
rajgouka 300HUTOBAs, LITATUBBI H30JHUPYIOLIHE
(2 mrykn).

25. MamuHa anektpodopHas uiu
BBICOKOBOJIBTHBIHA HcTOUHHNK. HazHauenue: qns
IIOJIyYEHHUS DIEKTPUUECKOTr0 3apsiia BBICOKOTO
IIOTEHIMAJIa U MOJyUYeHHsI HCKPOBOTO paspsa,
JUCKH Ha CTOMKax: HaJIMYUe, KOJIUIECTBO
JeineHcKux 0aHOK: HE MEHee 2, I0ICTaBKa!
HaJIn4ue.

26. Kommext npoBozoB. J{mna: e menee 500
MM - 4 uTykH, 250 MM - 4 mryku, 100 MM - 8
WITYK, HA3HA4YEHUE: IS MOIKITIOUeHUS
JEMOHCTPALMOHHBIX IPHOOPOB U 060PyIOBaHUS
K UCTOYHUKY TOKa, JUISI COOPKH DIIEKTPHUECKHX
LeIel, BKIIoYas 3JeMEHTHI U3 paboThl
«I1oCTOAHHBIN 3NEKTPUIECKUH TOK»

4.2

Ob6opynoBaHue
JUIst
1abopaTOpHBIX
paboT u
YUEHHYECKHIX
OIIBITOB (Ha
0aze
KOMIIJIEKTOB
st OI'D)

Omnwucanue:

IITAaTUB JIAOOPAaTOPHBIN C IEpHKATENIMU;
BECHI JJICKTPOHHBIE;

MEH3ypKa, npeaen usmepenus 250 m;
nuHamoMmetp 1H;

nuHamometp SH;

LHWIHHAD CTaIbHOH, 25 cM3;

LWIKHAD aTIOMHHUEBBIH 25 cM3;

HMJIMHAP aTIOMUHHEBBIN 34 cMm3;

HMJIMHAP IIaCTHOBBIN 56 cM3 (11t n3MepeHus
cuIbl Apxumena);

npyxuna 40 H/m;

npyxkuaa 10 H/Mm;

rpy3sl o 100 r (6 mryx);

rpy3 HaOOpHBIH YCTaHABIMBAET Maccy ¢ IIaroM
10T;

MeEpHas JIEHTa, JIMHelKa, TPaHCIIOPTHP;
OpyCcoK ¢ KPIOYKOM H HUTHIO;
Hanpassomas yinHoi He menee 500 MM,
JOJIKHBI OBITH 00€CIIeUeHbl pa3HbIe

K03 pULHEHTH TpeHus Opycka mo
HallpaBJIAIOLIEH;

CEKYHIOMEP 3JICKTPOHHBIH C IATYHKOM;
HaIpaBJISIONIast CO MIKaJIOH;

OpYCOK IEPEBSIHHBIN C IIyCKOBBIM MAarHUTOM;

Enununa
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HUTSHOHU MasATHHK C I'PY30M C IIyCKOBBIM
MarHiToM U ¢ BO3MOXHOCTBIO U3MEHEHUS AJIMHbI
HUTH;

phIyar;

OJIOK MMOABMIKHBIMH;

OJIOK HEITOBYKHEII;

KaJIOPUMETP;

TEPMOMETD;

UCTOYHUK NIUTAHUS MOCTOSIHHOTO TOKA
(BBIIPSIMUTENE C B3BOJAHBIM HaNPsHKEHUEM
36-42 B niu GatapeiHblii 6J10K ¢ BO3MOXHOCTBIO
PETYJIMPOBKH BBIXOIHOTO HATIPSKEHHST;
BONBTMETP JBYXIpelesbHblil (3 B, 6B);
amIiepMeTp AByxmpenenbHslii (0,6A, 3A);
pesuctop 4,7 Owm;

pesucrop 5,7 Owm;

nammnouka (4,8 B, 0,5 A);

nepeMeHHbIi pesuctop (peocrat) 1o 10 Om;
COeIMHUTENBHEIE IIpoBoAa, 20 MTYK;
CKJTIOY;

Ha0O0p MPOBOJIOYHBIX PE3UCTOPOB PIS;
cobuparommas JIMH3a, POKYCHOE pacCTOsTHUE
100 mmMm;

cobuparomas JinH3a, GoKycHoe pacctosHie 50 MM;
paccenBaroIas JuH3a, POKYCHOE PacCTOSIHUE -
75MM;

9KpaH;

OIITHYECKAsl CKaMbsl;

ciaitn «MoJiens mpeaMeTay;

OCBETHTEIIb;

MOJIYHIIHHAP C IIAHIIETOM C KPYTOBBIM
TPAHCHIOPTHPOM;

IpubOp JUIs U3yUESHHUS Ta30BBIX 3aKOHOB,;
KaluJUIsphl;

MIOJIAPOMJT B paMKe;

menmu FOnra;

KaTyIlKa MOTOK;

OJIOK AUOJOB;

0JI0K KOHJEHCATOPOB;

KOMIIac;

MAarHurt;

IEKTPOMArHuT;

OIIMJIKHM JKEJIE3HbIC B OaHKe

TexHnomornueckas

HaNpaBJICHHOCTH

O6pa3zoBaTesbH
Bl
KOHCTPYKTOP
JUISL IPaKTHKA
6J109HOTO
IPOTPaMMHUPOB

Onucanue: po6OTOTEXHHYECKUH HabOP
IpeHa3HAYCH Vs H3YYECHUsS] OCHOB
POGOTOTEXHHUKH, AETalleH, y3/I0B 1 MEXAaHU3MOB,
HEOOXOIUMBIX IJISl CO3JAHUS
POOOTOTEXHUUECKUX YCTPOKCTB.

Enuanna
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aHus ¢
KOMIIJICKTOM
JaTIYHKOB

HaGop npexncrasinser co00# KOMILIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COEIMHUTEIBHBIX
DJIEMEHTOB U JJIEKTPOTEXHUYECKUX
KOMIIOHEHTOB.

Ha6op mo3Bonsier cobupars

(u mporpaMMHUpPOBATL COOMpacMBbIE MOJIEH), U3
9JIEMEHTOB, BXOJSIIMX B €T0 COCTaB, MOJAEIH
MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOHCTB
C aBTOMATU3UPOBAHHEBIM YIIPABICHUEM, B TOM
YHCIie Ha KOJIECHOM X0y, a TAK)Ke KOHCTPYKITHIA,
OCHOBAHHBIX Ha HCIIOJIb30BaHUY Ilepeiad (B TOM
YHCJIe YEPBAYHBIX U 3y0UaThIX), @ TAKKE
pBIYaroB.

CeeTroauoaHbBIN MaTPUUHBIN quUcILIeit ¢ 6eoit
IIOJICBETKOH Ha KOHTPOJLIEpE.

KonugecTBo nopToB BBOJA/BBIBOIA HA
KOHTpoJUIepe He MeHee 6.

KonnaecTBo KHOMOK HE MeHee 4.

Ob61ee KOIMYIECTBO DIIEMEHTOB: HE MEHEE

520 mTyK, B TOM 4HUCIe:

IIpOrpaMMHUpPYeMBIit OJIOK yIpaBiIeHus, KOTOPBIH
MOXET paboTaTh aBTOHOMHO U B IIOTOKOBOM
pexxuMe;

CEpPBOMOTOPEI;

JTATYUK CHJIBI;

JATYUK PacCTOSHHUSI;

JaTuYlK 1IBETA;

aKKyMyJIsITopHas OaTtapes;

IJIACTHKOBBIE CTPYKTYPHBIE JIEMEHTHI, BKJIIOYAs
neppoprpoBaHHbBIE JIEMEHTHI: OaKu, KyOuKH,
OCH U BaJIbl, COCIUHUTEIBHBIC DJIEMEHTBI K OCSIM,
HIECTEPHH, MIpeHA3HAYCHHBIE IS CO3IAHUS
YEepBSYHBIX M 3yOUaThIX nepenad,
COEMHHUTENBHBIE H KPEIIeXKHbIE JJIEMEHTHI;
IpOrpaMMHOE 00€eCIIEUEeHHUE, HUCII0Ib3YEMOE

VI IIPOTPaMMHUPOBaHuUs cOOUpaeMbIX
POOOTOTEXHUYECKHUX MOJIEJIeH U YCTPONUCTB,
JIOCTYITHO JUTsl CKauMBaHus U3 cetn MHTEpHeT

O6pazoBaTesibH
bl HAbop 1o
MEXaHHKeE,
MeXaTpOHHUKE U
poboToTeXHHKE

OnucaHpe: KOMILIEKT JUIsl H3yYEHUsT OCHOB
3JIEKTPOHHUKH U pOOOTOTEXHUKH.

Ha6op nomxen ObITh NpeaHa3HAuSH IS
IIPOBENCHUS yueOHBIX 3aHATHH [0 3JIEKTPOHHUKE
¥ CXEMOTEXHHKE C IEJIbI0 U3yueHUs Haubosee
pacipoCTpaHEHHOU 37IeMEHTHOH 0a3kl,
IIPUMEHAEMOH JUISl UHKEHEPHO-TEXHUUECKOTO
TBOPYECTBA yJaluxcs U pa3paboTKu yueOHbIX
Mojened poOoToB.

HaGop nomkeH no3BoJIATE yHaliuMes Ha
IIPaKTHKE OCBOUTH OCHOBHBIE TEXHOJIOTHH
IIPOEKTHPOBAHHSI POOOTOTEXHHUECKHX

Ennuuna
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KOMILUIEKCOB Ha MpUMepe yueOHBIX Moenelt
POGOTOB, a TaKXKe U3YYUTh OCHOBHBIE
TEXHUYECKHE peIieHNs B 00IacTH
KUOEpHETHYECKUX U BCTPAUBAEMBIX CHCTEM.

B cocraB xoMIIeKTa J0KEH BXOAUTH HAOOP
KOHCTPYKTHBHBIX 3JIEMEHTOB I COOPKU MaKeTa
MaHHITYJISHOHHOI0 poO0Ta, KOMILIEKT
METAJUINYECKUX KOHCTPYKTUBHBIX JIEMEHTOB
It c6opku MakeTa MOOMIBHOrO po0oTa U T.II.
B cocraB xoMIuIiekTa BXOUT Habop
9NIEKTPOHHBIX KOMIIOHEHTOB JJIsl U3yYEHHUSI OCHOB
AJIEKTPOHUKH U CXEMOTEXHHIKH, a TAK)KE
KOMILIEKT IIPUBOJIOB U JAaTYUKOB PAa3IMIHOTO
THUIa A pa3paboTKH poOOTOTEXHHUECKHX
KOMILTEKCOB.

B cocrtaB KoMIUIEKTa TOKHO BXOJUTh:
MOTOPEI C 3HKOJIEPOM - HE MEHee 2 INTYK;
cepBopHuBOJ O0JIBLIOH - HE MeHee 4 IITYK;
CEPBOIIPHBO/] MAJIBIHA - HE MEHEe 2 IITYK;
MH(ppaKpacHbIH JaTYHUK - HE MEHee 3 IITYK;
yJIBTPa3BYKOBOH JIaTUMK - HE MEHee 3 HITYK;
JaTYMK TeMIepaTypsl - He MeHee | ITyK;
JATYUK OCBEIIEHHOCTH - HE MeHee | LITYK;
Ha00p 3IEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI,
KOHAEHCATOPHI, CBETOIHOJIBI PA3ITYHOTO
HOMHHAJIA),

KOMIUIEKT IIPOBOJIOB JUIst 6€CTIa€uHOTO
IIPOTOTHIIMPOBAHHS,

m1ata GecrnaeqHoro NpoTOTHIHPOBAHMS;
aKKyMYJISITOP H 3apsiIHOE YCTPOHCTBO.

B cocras xoMIiekTa JI0JDKEH BXOAUTH
[IPOrpaMMUPYEMBI KOHTPOJLIED,
nporpaMMupyemslii B cpeae Arduino IDE wm
aHAJIOTHYHBIX CBOOOIHO PacIIpOCTPaHsIEMBbIX
cpenax paszpaborku. [Iporpammupyemsiit
KOHTPOJUIEP HOJDKEH 00J1aaTh HOPTaMH JUIS
TIOJIKJTIFOYEHHSI IA(PPOBBIX U aHATIOTOBBIX
ycrpoiicts, uatepdeticamu TTL, USART, 12C,
SPI, Ethernet, Bluetooth min WiFi.

B cocraB koMIIEKTa TOJIKEH BXOJUTH MOYJIb
TEXHUYECKOTO 3peHHsI, TIPEICTABIISIONIHIA COO0M
BBIYUCIIUTENIFHOE YCTPOHCTBO CO BCTPOSHHBIM
MUKPOIIPOLIecCOpoM (KOJI-BO siiep - He MeHee 4
HITYK, 4yacToTa siipa He MeHee 1.2 I'T'h, o6bem
O3Y - He meHee 512 M6, 06beM BCTPOSHHOM
namsTH - He MeHee § ['0), HHTerpupoBaHHOMN
KaMepoit (MakcHUMaIbHOE pa3pellieHue
BHJEOIIOTOKA, IIepeiaBaeMoro 1o uarepdeicy
USB - ve menee 2592x1944 en.) u onrruueckoit
CHCTEMOI.
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Mopysb TEXHHYECKOTO 3peHHUs JOJDKEH 001a1aTh
COBMECTHUMOCTBIO € pa3IMYHbIMU
IIPOrPaMMHUPYEMBIMH KOHTPOJLIEPAMH C
nomotnpto uHTepdeticos - TTL, UART, 12C, SPI,
Ethernet.

Monynb TEXHHYECKOTO 3pEHUs JOIDKEH UMETh
BCTPOEHHOE IIPOTrpaMMHOE obecrieueHue Ha
OCHOBE OIEPALMOHHON CHCTEMBI Linux,
II03BOJIAIOINEE OCYIIECTBIIATH HACTPOUKY
CHCTEMBI MAaIIMHHOTIO 00yUYeHUs TapaMeTpoB
HEHPOHHBIX ceTeld s OOHapyKeHUs! 0OBEKTOB,
OIIpeIeJICHUs UX NTapaMeTPOB U JaIbHEHIIEH
UIeHTHDHUKAIIH.

KomrmiekT nomkeH obecrieunBaTh BO3MOXKHOCTh
M3Y4YEHHS OCHOB pa3pabOTKH NPOIPaMMHBIX U
annapaTHbIX KOMIUIEKCOB HHXKEHEPHBIX CHCTEM,
peutenuii B cpepe «MHTEpHET Beleiy, a Takxke
pemenuii B 06s1acTi poOOTOTEXHUKH,
HCKYCCTBEHHOTO HHTEIIJIEKTa U MaIlIMHHOTO
o0yueHus

KommneroTeproe o6opynoBaHme

HoytOyx

Onucanue: GopM-paxTop: HOyTOYK.

Kecrkas, HeoTKIIIOUaeMas KJIaBHaTypa: HaJlmdHe.
Pycckas packiajka KiaBuaTyphl; HaJIH4IHE.
Juaronase skpaHa: He MeHee 15,6 aroiiMoB.
Paspemenue skpana: He meHee 1920x1080
IIAKCEJICH.

KonuuecTBo sigep nporeccopa: He MeHee 4.
KonngectBo noTokoB: He MeHee 8.

BazoBas TakToBas 4acToTa Iporeccopa; He MeHee
1T

MaxcumaipHas TaKTOBas YacTOTa IPOIIEeCcopa:
He MeHee 2,5 I'T.

Kam-tamats mponeccopa: He meHee 6 MGaiiT.
O6BeM ycTaHOBIIEHHOI ONEPAaTHBHON TaMsTH: He
MeHee 8 ['6aiit.

O0BeM noanepKUBaeMoi OIepaTHBHOM aMsITH
(1t BO3MOXKHOCTH PacCIIMPEHUs): He MeHee 24
I'Gaiir.

O6wem Hakonurens SSD: He MeHee 240 ['Gaiir.
BpeMs aBToOHOMHOI paboTh! OT OaTapen: He
MeHee 6 JacoB.

Bec HOyTOYKa C yCTaHOBJICHHBIM
aKKyMyJsTopoMm: He 6osee 1,8 kr.

Buemnnii unrepdeiic USB cTanmapra He HIDKe
3.0: He MeHee Tpex cBOOOIHBIX.

Buemnuit unrepgeiic LAN (ucnoss3oBanue
TIEPEXOAHUKOB He MPeJlyCMOTPEHO): HAJINYHE.

Ennauna
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n/n

HaumenoBanue
o6opyoBaHus

KpaTKI/Ie MPUMEPHBIC TEXHUYCCKUC
XapaKTCPUCTUKHU

Emnnuna
H3MEpPEHHUS

Koaunuec
TBO

Hanuuue monyieit u untepdeticon
(vcnonp30BaHKE NEPEXOTHUKOB HE
npenycmotpeHo): VGA, HDMIL

Becuposoanas csa3p Wi-Fi: nHanmuue ¢
noanepxkoit cranaapra [EEE 802.11n nnn
COBpPEMEHHEE.

Web-kamepa: Hau4He.

MaHHUIIyIITOp «MBIIIEY: HaJIHIHeE.
[IpenycranoBneHHas onepaluOHHAs CHCTEMA C
rpaduaecKuM M0JIH30BaTENILCKUM HHTEphEiicoM,
obecneunBaroInas paboTy pacpoCTpaHEHHBIX
o0pa3oBaTeIbHBIX B OOIIECHCTEMHBIX
IPUIOKEHUHN: Hasnune. B coctaBe uznemnus
€IMHOE NIPOrpaMMHOE oOecIeueHue,
IpeJHasHaYeHHOE IS [IEHTPAIM30BaHHOTO
MOHUTOPHHIa, HHBEHTAPU3AIUY U YIIPABJICHUS
KOMITBIOTEPHBIM 000py/IOBaHHEM B JIOKAJIBHBIX
CEeTSX B YAAJICHHOM PEXHMe, uepe3 eIUHbIN BeO-
uHTepdeiic bpaysepa, HU3-moJ1 JIIOOOH
ONEPALMOHHOMN CUCTEMBI

MOV (pynkiun
IIeYaTH,
KOIIMPOBAHUS,
CKaHHMPOBAHUSI)

Onucanue: popmar Oymaru: He MeHee A4,
IBETHOCTH: YEPHO-OEJIbIH,

TEXHOJIOTHUs NI€YaTH: Jla3epHas,
MaKCHMaJIbHOE pa3pelIeHue [eYaTH:

He MeHee 1200x1200 Touek,

untepdeiicer: Wi-Fi, Ethernet (RJ-45), USB

Emnuuna

Hanmvenosanue Harpa

Bienus «lIpopunbHblii KoMIuIeKkT. basa.»

Hlryka

EcTecTBeHHO-Hay4

Hast HalIpaBJICHHOCTDb

Iudponast
naboparopus

1o 6MoJIOTHH
(yueHuueckas)

Omnucanue: 00eCIIeYNBAET BHIIOJHEHHE
1ab0paTOpHEIX paboT Ha YPOKax 10 OHOJIOTHH

B OCHOBHOI LITKOJIE€ U TIPOEKTHO-
HCCJIEIOBATEILCKOM eI TEILHOCTH YUAIIUXCSL.
Kommexranus:

1. BectipoBoaHO# MyJIBTHAATHHK 110 OHOJIOTUH
¢ 6-10 BCTPOCHHBIMU TaTYUKAMHU:

JATYUK BIAXHOCTH C JUANA30HOM U3MEPEHHUS
0...100%;

JTATYHK OCBEIICHHOCTH C JHAITa30HOM H3MEPEHUS
He yxe yem ot 0 o 180000 nx;

natauk pH ¢ quanaz’oHoM H3MEPeHUs HE YKe Y4eM
ot 0 mo 14 pH;

JATYNK TEMIECPATyphl C AUATIa30HOM U3MEPEHUS
He yxe ueM ot -20 g0 +140C;

JATYHK JJIEKTPOIIPOBOIUMOCTH C JUara30HaMu
u3Mmepenus He yxe yeM ot 0 1o 200 MxCw,

oT 0 1o 2000 MxCwm; ot 0 10 20000 MxCwm;
JaTYUK TEMIIEpaTyphbl OKPY>KaIOIIel cpebl ¢
JIara3oHOM H3MEpeHus He yxke ueM oT -20 110
+40;

2. Akceccyapsl:

Enununa
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o/

Hanmeunosanue
000pyROBaHHS

Kparkue npumepHbie TEXHUYECKUE
XapaKTePHCTUKH

Enuauna
H3MEpEeHH

Konunuec
TBO

kabenb USB coeMHUTEILHEIN;

3apsIHOE yeTpoicTBO ¢ KabeneM miniUSB;
USB Anarnep;

Bluetooth 4.1 Low Energy;

KpaTKoe pyKOBOACTBO 10 HKCILUTyaTalluu
u¢poBoii taboparopuy;

nu¢poBas BUICOKaMepa ¢ METAUINIECKUM
IITaTHBOM, pa3peuienne He menee 0,3 Mmukc;
IIpOrpaMMHOE 00eCIIeUCHHUE;

METOJMYECKHE PEKOMEHJAllNY HEe MEHee

30 pabor;

yIIaKoBKa,

HAJIMYHE PYCCKOSA3BIYHOTO caiiTa IMoIepKKHY;
HAJIMYHE BHJICOPOJHKOB

Hudposas
nabopaTtopus 1o
XUMUHU
(yuennueckas)

Omnucanue: obecrieunBaeT BHIIIOJHEHNE
nabopaTopHEIX paboT 0 XMMHUH Ha YPOKaX B
OCHOBHOM IIKOJIE U IPOEKTHO-
HCCIIEIOBATEIBCKOM AEeSITENFHOCTH YUaIIUXCS.
Komnnexranusi:

1. becipoBOAHO# MYJIBTHIATYHK I10 XUMUH C 4-
MsI BCTPOEHHBIMH JTaTYMKaMU:

natuuk pH ¢ auamnazoHoMm H3MEpeHus He yikKe YeM
ot 0 1o 14 pH;

JIaTYMK BBICOKOW TeMIepaTypsl (TepMOIIapHbIit) ¢
JIMara3oHoM U3MepeHus He yxe yeM oT -100 o
+900C;

JATYUK JIEKTPOIPOBOJIUMOCTH € AUAIIa30HAMH
usMepenus He yxe yeM ot 0 10 200 MxCwm, ot 0
10 2000 MxCwm, ot 0 10 20000 MxCwm;

JIaTYUK TEMIIEPATyPhI IUIaTHHOBBIN €
JIMana3oHOM U3MEpEeHHUs He yxke yeM oT -30 1o
+120C;

2. OTnenpHBIE NaTYNKU:

JaTYNK ONTHYECKOH IIJIOTHOCTH 525 HM;

3. Akceccyapsl:

kabesp USB coenMHUTEIRHBII;

3apsiiHoe ycTpoicTBo ¢ kabenem miniUSB;
USB apanrep;

Bluetooth 4.1 Low Energy;

KpaTKoe pyKOBOJCTBO II0 KCILTyaTalluu
urdpoBoit taboparopun;

Habop 1abopaTopHOI OCHACTKY;

nporpaMMHoe obecrieyeHue;

METOINYECKIE peKOMEH Ay He MeHee 40
pabor;

HAJIMYUE PYCCKOA3BIYHOIO caiiTa ONIEPKKH;
HaJINYUe BUICOPOJIHKOB

Ennnnna

Hudpopas
naboparopust

Omnucanne: o0eciieYnBacT BHITOJIHEHHUE
9KCIIEpUMEHTOB 110 TeMaM Kypca (GHU3UKH.
Kommnexramus:

Emuanna
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/o

HaumenoBanue
obopynoBaHus

Kpatkue npumepHBIe TEXHUYECKHE
XapaKTEPUCTUKU

Eanauna
M3MEpPEHH

Kommuec
TBO

1o gusuke
(yaeHU4ecKas)

1. BecrtpoBOIHOM MYJIBTHIATYHK IO (PH3HKE

¢ 6-10 BCTPOEHHBIMHU JIaTYHKAMU:

U poBOI HaTUUK TEMIIEPATyphl C AUATTA30HOM
H3MepeHus He yxe uyeM ot -20 mo 120C;
1udpoBoit JaTYHK aGCOMOTHOTO JIABJICHHUS C
JIMana3oHOM H3MepeHus He yxe yeM ot 0 1o 500
kl]la;

JIATYUK MarHUTHOTO TIOJIS C TUAa30HOM
uzMepenus He yxe yeM ot -80 go 80 mTur;
JIATYUK HAMpPsDKEHUS C JUalla30HaMU U3MEpPEHUS
HeE yxke 4eM oT -2 110 +2B, ot -5 1o +5B, ot -10
go +10B, or -15 no +15B;

JIaTYMK TOKa He yxe 4eM oT -1 1o +1A;

JATYUK aKCEeIEPOMETp C NOKA3aTeIsIMH HE MEHEE
ueM: +2 g; +4 g; £8 ¢g.

2. OtapensHble yerpoiicta: USB ocuumtorpad
He MeHee 2 KaHaia, +/-100B.

3. Akceccyapsl:

kabens USB coeMHUTEIBHEI;

3apsaaHOe yCTpoiicTBO ¢ kabenaeM miniUSB;
USB apanrep;

Bluetooth 4.1 Low Energy;

KOHCTPYKTOp JAJIsl IPOBEACHUS DKCIIEPUMEHTOB;
KpaTKO€ pyKOBOJCTBO I10 AKCILTyaTalluy

¢ poBoii 1aboparopuu;

porpaMmMHoe obecredeHue;

MeToudeckue pexoMernanuu (40 pabor);
HAJIMYUE PYCCKOS3BIYHOTO caiiTa MOIEePIKKH;
HaJIMYUE BHICOPOJIMKOB

KomnsrotepHoe 060pyaoBaHue

Hoytbyxk

Onucanue: popm-pakTop: HOYTOYK.

Kectkas, HeoTKIIIOUaeMasl KJIaBHaTypa: HaJTuuHe.
Pycckas packnajka KJiaBUaTyphl: HaJIMYHE.
Junaronais skpaHa: He MeHee 15,6 n1oiMoB.
Pazpemenue skpana: He meHee 1920x1080
ITHKCETIEH.

KonuyecTBo anep nponeccopa: He MeHee 4.
KonuyecTBO MOTOKOB: HE MeHee 8.

bazoBas TakToBas yacToTa mpolieccopa: He MEHee
11T,

MaxkcuManbHas TaKTOBasi 4acTOTa Ipoleccopa:
He MeHee 2,5 I'TL.

Ksm-namate nponeccopa: He MeHee 6 MOaiiT.
O6BeM yCTaHOBJICHHON OIIEPaTHBHOMN MaMsITH: He
MeHee 8 I'6aiiT.

O06BeM nouep>KuBaeMoi OTepaTHBHON MaMATH
(17151 BO3MOXKHOCTH paclIUpeHHus): He MeHee 24
['Gaitr.

O6wem Hakonutens SSD: He menee 240 ['GaiiT.

Envnanna
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No
n/m

HauMmenonanue
o0opyioBaHUS

Kparkue npumepHble TEXHUYECKHE
XapaKTePUCTUKH

Ennnanna
M3MEPEHHUS

Komnuec
TBO

Bpems aBTOHOMHO# paboThI OT OaTapen: He
MeHee 6 Jacos.

Bec Hoyr6yKa ¢ ycTaHOBICHHBIM
aKKyMyJsiTopoM: He 6onee 1,8 kr.

Bremnuit nntepdeiic USB crannapra He HUKE
3.0: He MeHee Tpex cBOOOHBIX.

Buemmnwuit untepdeiic LAN (ucnonpzoBanue
MEPEXOHUKOB HE IPEeyCMOTPEHO): HAJIMIHE.
Hamnraue monyneit u uatepgeiicon
(MCIIONIB30BAHUE NTEPEXOTHUKOB HE
npenycmotpeHo): VGA, HDMI. Becnipooinas
cBs3b Wi-Fi: Hanuume ¢ noiep kKo craHaapTa
IEEE 802.11n unu coBpeMeHHee.

Web-kamepa: Hanpque.

MaHuNyJIATOP «MBIIEY: HAIHUHE.
[penycranoBieHHas onepalioHHasl CUCTEMA C
rpau4ecKuM M0JIb30BaTEIbCKUM HHTEp(eHcoM,
o0ecneunBarolasi paboTy paclpoCTpaHEHHBIX
00pazoBaTeNbHBIX U O0IECUCTEMHBIX
MPHIOKEHUH: HAINYHE

M®YVY (upusnrep,
CKaHep, KOIHUp)

Omnucanue:; tan ycerpoiictea: MOV (hyHkuuu
IIeYaTH, KOIHPOBAHMUS, CKAHHPOBAHNUA),
¢dopmat Oymaru: He MeHee A4,

I[BETHOCTE: YEPHO-OEJIbIH,

TEXHOJIOTHUS [TeYaTH: JIa3epHas,
MaKCHMAJIbHOE paspellcHe [TeUaTh: He MeHee
1200%1200 Touex,

untepdeiicer: Wi-Fi, Ethernet (RJ-45), USB

Emuanna

HaumMenosanue HanpapieHus: «IIpodunbHbIH KOMILIEKT.
JonosnHurensHoe 060pyaoBaHUE)»

EcrecTBeHHOHAYYHasl HANIPABJICHHOCTh

Mukpockorn
uudposoit

‘Tun Muxpockona: 6UOJIOTHYECKHH,

HacaJKa MUKPOCKOIIa: MOHOKYJISIpHasl.
Ha3znauenmue: nabopaTopHbIi.

Merton uccneioBaHus: CBETIOE TIOJIE.
Marepuan OnTHKH: ONTHYECKOE CTEKIIO.
YBenuueHnne MUKpockona, kpat: 64 — 1280.
Oxymsiper: WF16x O6bekTuBsl: 4x, 10x, 40xs
(monnpyXUHEHHBIH).

PeBonbBepHas rosioBka: Ha 3 0ObEeKTHBA.
Turn noacBeTkH: 3epKajio UM CBETOIUOI.
Pacnionoxenye MoJICBETKH: BEPXHSIS ¥ HIKHSS.
Marepuan kopiyca: MeTalL.

IIpeameTHsI cToNMK, MM: 90.

Hcrounuk nuranus: 220 B/50 T'n.

Uucno meranukcenei: 1

Hlryxa

YyebHas
naboparopus
o

B cocras BxonsT:

1. Cencop Tun 1 e menee 1 mryxu,
obecneyrBaeT BO3MOKHOCTb PETUCTPAIIIH
CHTHAJIa 3JIEKTPUIECKOH aKTHBHOCTH MBI

[Tyka
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Ne | HaummeHoBanwme Kpatkue npumepHbIe TEXHUYECKHE Enununa |Komuuec
n/n| obopyznoBaHHS XapaKTepUCTUKU U3MEpEeHHsl| TBO
HelpoTtexHosor | (anekrpomuorpammsl, OMI). Perucrpartust
uu JIOJDKHA OCYIIECTBIISICTCS] HE HHBa3HBHO, CyXUMH

JIeKTpoaaMu. BO3MOXKHOCTBIO KPEIUIEHHSI K pyKe
YeJIOBEKa, UTO JOJDKHO JIaBaTh BO3MOXKHOCTH
PETUCTPUPOBATE HIICKTPUIECKYIO AKTUBHOCTH
MBIIIIBE! B 0071aCTH, HaJ KOTOPOH pacrioyaraercs
KpemieHue. [Ipy HanpsKeHUH MBIIIIBI JOJDKHA
OBITh 0OO€ecTIeueHa BO3MOXKHOCTh HaOII0IeHUS
NIy4YHOCTH curHania (T.e. npucyrersue OMI), npu
pacciabIeHu ! MBIIIIB - €€ OTCYTCTBHE.

Cencop Tun 2 e meHee | mTykn, obecreynBaet
BO3MOYKHOCTH PETHCTPAllNy CUTHANA
¢dotomnetuzmorpammel (PIIN) onTruecknm
IIyTeM, 3a CYET H3MEHEHHS OTPaKEHHOTO OT
KPOBEHOCHBIX COCYZIOB CBETa, 00BEM KOTOPBIX
HM3MEHSIETCS 10l BO3AECHCTBUEM ITyJILCOBOM
BostHBL. CeHCop J10/DKeH OBITh o0ecreueH
BO3MOXKHOCTBIO KPETUICHHS K ITOYIIeUKe MaibIla
YeI0BeKa.

Cencop Tun 3 He meHee | mTyku, obecrieunBaeT
BO3MOKHOCTbH: PETUCTPALUU CUI'HAJIa
anekTpokapauorpaMmsl (OKI') He HHBa3UBHBIM
criocoboMm; perucrparuu I, I1 u 111 orBenenuit;
HOJKITFOYEHUSI AJIEKTPOJOB K CEHCOPY C
IIOMOIIBIO COEIUHHUTENIBHBIX IPOBOJIOB,
obopynoBanHbIx TouchProof pazbemamu.
Cencop Tumn 4 ne meHee 1 mtykn, obecriednBaeT
BO3MOXKHOCTB: PETUCTPALIMN CUTHAIA KOXHO-
rasnibBannyeckoi peakuuu (KI'P), peructparus
KOTOPOT'O OCYHIECTBIISETCS HA IOCTOSIHHOM TOKE;
HOJKIIFOYEHUS K TeJIy YeJIOBEKa C TIOMOIIIBIO
CYXHX 3JIEKTPOJIOB, OAKIIOYEHHE KOTOPBIX K
CEHCOPY OCYIIECTBIIIETCS C TIOMOIIEIO
TouchProof pazsemoB.

Cencop Tun 5 He meree 1 mrTykH, obecrieunBaeT
BO3MOXHOCTE: pEerHCTpallii CUTHAIa
aeKTpudeckoi akTuBHOCTH Mo3ra (O31) ¢
MIOMOILBIO CYXHUX HEMHBA3HBHBIX JJIEKTPOJIOB,;
PETUCTPALMH HIIEKTPUYECKOH aKTHUBHOCTH
pa3sHBIX JOJeH MO3ra; OJKIIOUYEHUS 2JIEKTPOJOB
K CEHCOPY C TIOMOIIBIO COSTMHUTEBHBIX
IIpOBOZIOB, 000pyaoBaHHEIX TouchProof
pazbeMaMH; 3aKpETUICHHS DJIEKTPOIOB Ha
nosepxHocty royioBel. Cencop Tun 6 He meHee 1
1IT., 00€CHeYnBaeT BO3MOXKHOCTD: PETrHUCTPpallii
curnana konebanus rpyaHoi knetku (Cencop
JIbIXaHUA); OIPEICIICHHUS YaCTOTHI JIBIXaHHU.

2. YcrpoitcTBo miist c6opa JaHHBIX OT CEHCOPOB U
nepesiadl Ha epCOHAIBHEIN KOMIIBIOTED
oOecrnie4yrBaeT BO3MOXHOCTh cO0pa JaHHBIX OT
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n/o

HaumenoBanue
obopynoBaHUs

Kpatkue npumepHbIe TEXHUYECKHE
XapaKTePUCTUKU

Ennunna
HU3MEPEHUS

Koimuec
TBO

MOAKJIIOUEHHBIX K HEMY CEHCOPOB U OTIPABKY
nostyueHHBIX AaHHbIX Ha [IK. [Tonkmouenne
neHTpanbHoro moayis k I1K ¢ momomsio USB-
kabenst. LleHTpasibHbIll MOy IMEET HE MeHee 1
IIT. TaJlbBaHUYECKYIO n3ossiuio ot I1K.
[{enTpanpHBIil MOIYTB O0ECIIEUNBACT
BO3MOXHOCTH OJIHOBPEMEHHOTO TOKIIOUCHHUS
BILTIOTE 110 4 ceHcopoB. KakapIit 13 BXOOB
LleHTpaIbHOrO MOYJIS HIMEET raJIbBAHUUECKYIO
u3oJAIMIo (obecreueHne MeXXKaHaIbHON
rajgpBaHuvecKkoi u3ossinuu). [ogxmouenue
CeHCOpOB K LleHTpansHOMYy MOZyIIIO
OCYIIECTBIISETCS C IOMOIIBIO
CIEIUATTN3UPOBAHHBIX pa3bemoB tuna LEMO,
00eCHe"HBAIOIUX MPABIIEHOCTD MOIKITIOUEHUS
pa3zpemMa U CHIKAIOIIMX PHUCK CITyYaifHOro
KacaHUs pa3beMOB TOKOIPOBOISLINX YacTel, a
TaKXke 00€CIIeUNBAOLIHNX 3aIIUTY OT
HECaHKIIMOHUPOBAHHOT'O MOAKIIOYEHHUS K
TIPOU3BOJIEHBIM YCTPOHCTBAM.

Monyns «Kxonka» He MeHee | mTykn,
obecrneunBaeT BO3MOXKHOCTD: Pa3METKH
PETUCTPUPYEMBIX CUI'HAJIOB M OTMEYaTh He MEHee
3-X pa3JInYHBIX KATEIOPUH COCTOSHHIA
YerpoiicTBO, BXOJIAIIIEE B COCTAB JIabopaTOpuH,
JIOJDKHO 00ecreunBaTh BO3MOXKHOCTD
pErUCTpaly apTePUAIbHOTO 1AaBICHUS.

3. IIporpammHoe obGecnieuenue (nanee - [10).
JlomxHo ofbecnieunBaTh BU3yaTH3alHIO U
00paboTKy perucTpHpyeMbIX CHTHAIOB. | J1aBHOE
OKHO IIPOTPaMMBEI JIOJKHO COCTOSTH M3 BKJIAIOK,
KaXk/1asi U3 KOTOPBIX COJEPIKUT Habop rpadukos,
HEOOXOAMMBIX AJIs 0TOOpakeHUs TpeOyemMoit
uHpopManuu. JlorKHa UMETHCS BKIIAIKa JIIs
OJIHOBPEMEHHOI'0 IIPOCMOTpPa CHUTHAJIA CO BCeX
CEHCOPOB, OJJHOBPEMEHHO ITOJKIIOUSHHEIX K
IenTpasibHOMY MOJTyJIH0. DTO 00€ecIIeunBaeT
BO3MOXXHOCTh MHOTOKaHAJIbHOTO
(nonurpadpuveckoro) pesxuMa paboThI
ycTpoiicTBa. Taioke T0IKHBI UMEThCS BKJIAJKH
JUTSL BU3YyaJIM3alliil CUTHAJIOB OT ceHcopoB OMI',
OIII", OKT, KI'P, D3T", cercopa apIxaHus,
KHOIIKH; a TaKk>kKe ITPOU3BOIHBIX I'paMKOB, Ha
KOTOPBIX BU3YAJIU3UPYIOTCS CrienupHIHBIE JUIs
TOT'O WM UHOTO CHrHaa BeJUYUHBL [10 nomkHo
JlaBaTb BO3MOXHOCTb BU3YaJIM3AIHH U
00pabOoTKM PErHCTPUPYEMBIX CUTHAJIOB, a
UMEHHO:

OMLI': Busyanu3anus curaaja, ClieKTp CUTrHaa,
AMILJIATY IHBIM TpUITED;
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n/n

HaumenoBanue
000opy0BaHUs

Kparkue npumepHbie TEXHUIECKUE
XapaKTEPUCTUKU

Enunanma
HU3MEPEHUS

Komnuec
TBO

OIII': Bu3yanuzaius CUrHajIa, CIEKTpa CUTHAJA,
TaXorpaMMEIL, I'paduK IyJIsca;

OKT': Bu3yanuzanus cursaia, TaxorpaMMsl,
rpaduK MyJbCca;

KI'P: Buzyanuzanus curaaina;

O0I': Bu3yanuzanus CUrHaia, CIIEKTp CUrHala,
aMIUTUTYZAa alb(a-puT™Ma, aMIUIMTyAa OeTa-
puTMa;

CEHCOP IbIXaHHs: BU3yalln3allis CUIHANA;
KHOIIKA: BU3yaJIu3allys curHana pasMerku 110
JIOJDKHO UMETh BO3MOXHOCTh KaCTOMHU3AIIH

u Hactpoiiku [1O ms a¢gdexTuBHOrO
otobpaxkeHus rpauKOB: HAaCTpOiiKa 11BeTa,
BBIOOp IapaMeTpOB IJIs aHAJIN3a, BBIOOD
oToOpaXkaeMbIX IpaduKoB, MaciiTabHpOBaHHUE
rpa¢ukoB. [TO 1omkHO UMETH BO3MOXHOCTD
3aIIlICH ¥ BOCIIPOU3BEACHHS PETHCTPHPYEMBIX
CUTHaJIOB. BO3MOXKHOCTB HACTPOMKH ITapaMeTpoB
¢dunpTpanuy cUrHa a ¢ MOMOIIBIO (GHIIBTpa
HU)KHUX 4acTOT, (UIBTPa BEICOKUX YacTOT,
MI0JIOCOBOTO (PUIIBTPA, PEXKEKTOPHOTO (DHIIBTpA.
C nenpio yno6cTBa aHanM3a CUTHANA, JTOJDKHA
HUMETHCSA BO3MOXKHOCTD 3aIlMCH PErUCTPUPYEMBIX
CUTHAJIOB B (aiin, ¢ nociuenyromei
BO3MOXKHOCTBIO X ITOCIIEIYIOIIETO
BOcHpou3BeaeHus B JanHoM [10 (umutnpys
PETHCTPAINIO CHUTHAJIA B PEKUME PEaIbHOTO
BPEMEHHU).

4. B cocraBe: METOJUYECKUE MaTePHATIBI JUIsl
yuHuTens ¥ o0yJyaionmxcs, ONHCaAHNAe
TIOJIKJTFOYEHHSI CEHCOPOB J1abopaTopuy,
HHCTPYKIHUH 10 ucnonb3opanuto [10, onucanue
71a00paTOPHBIX U MPAKTHIECKUX paboT, KOTopoe
B TOM YHUCJIE€ COAEPIKUT MPE3eHTAIIOHHBIE
MaTepHalipl. Y IaKoBKa/KopoOka nabopaTopuu
JIOJDKHA 00ecneunBaTs yHo0HOe XpaHeHHe |
COIEPIKaTh MOACKA3KH JUIS PACTIONIOKESHUS
CEHCOPOB U YCTPOMCTB JlabopaTopuu 1Jis
y10OHOTr0 HCTIONIB30BaHMS IIPEHOJaBaTeIIMU |
00y4JaroIuMuUCs

[udposas
naboparopust

110 (PU3HOJIOTHH
(npodunbHEIHI
YPOBEHB)

OOecneunBaet IIPOBe/ICHUE HUCCIICOBAHUS 10
(YHKIIMOHHPOBAHHUIO YEJIOBEYECKOTO OpraHu3Ma.
Kommnexranus:

1. becripoBOHOM MYTBTHIATYHK 110 (PU3UOTIOTHA
C 5-10 BCTPOCHHBIMH JaTYHKAMHU:

Jatyuk apTepuansroro aasieHus (0...250 mm
PT. CT.);

JIATYHUK IIYJIbCa C JIMaa30HOM M3MEPEHHUS He yiKe
geM oT 30 o 200 yn/muH.;

Iryka
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n/n

Haunmenopanue
000pyHOBaHHS

KpaTKI/Ie ITPUMEPHBIC TEXHUICCKHC
XapaKTCPUCTUKH

Emuanna
H3MEpEeHMS

Komuec
TBO

JaTYiK TEMIIEpaTyphl TENa ¢ AUaa30HOM
HM3MEpEHUs He yke ueM ot +25 no +40C;

JATYUK YacTOTHI JIbIXaHUS C JUANa30HOM
uzMepeHus He yxe 4em ot 0 1o 100 nuxiioB/mMuH;
JATYNK YCKOPEHHUS C ITOKa3aTelsIMu £2 g; +4 g;
+8 g.

2. OtaenbHBIE yCTpoOHCTBA!

narunk OKI' ¢ 1uana3oHOM H3MEpEHHUs HeE yiKe,
yeM ot -300 g0 +300 MB);

natyvk pH ¢ nuana3oHoM U3MepeHus He YKe,
yem ot 0 go 14 pH;

JaTYHK CHJIOMED C JUANa30HOM M3MEPEeHHs He
yxe, yeM ot -40 no 40 H;

JIATYUK OCBEILCHHOCTH C TUAa30HOM U3MEPEHHUS
He yxe ueM ot 0 xo 180000 nxk.

3. Axceccyapsl:

kabenp USB coemMHUTEIBHEIA;

3apsiTHOE YCTpoicTBO ¢ KabereM miniUSB;

USB Apantep;

Bluetooth.4.1 Low Energy;

KOHCTPYKTOP JJIsI IPOBE/ICHUS SKCIIEPUMEHTOB;
KpaTKOe PYKOBOJICTBO ITO SKCIIITyaTalluU

¢ poBoi 1abopaTopuu;

IIporpaMMHoOe o0ecIieueHHE;

METOAMYECKHE PeKOMEHJalnu He MeHee 20
pabor;

HAJIMYHE PYCCKOSI3BIYHOTO CaiiTa IOIIepIKKH,
HAJINYHE BUACOPOIHKOB

[{udposas
naboparopust

110 OKOJIOTHH

Ob6ecnieunBaeT MPOBEJACHUE YUEOHOTO
9KOJIOTHYECKOTr0 MOHUTOPUHTA
HUHCTPYMEHTAIBHEIMU MeTosiamu. HaGop
IIPUMEHSIETCS IIPU U3YUYEHHH SKOJIOTHH,
Ouonoruu, XuMud, reorpapuu u
MIPHPOJIOBEACHHUS, @ TAKXKE JUUISL HHIABUY ATbHBIX
HCCIIEZIOBAHMS U IPOEKTHOHN EATEIBHOCTH
IITIKOJIBHUKOB.

Kommnexranusi:

1. BecripoBoiHON MYJIBTHAATYHK 110
JKOJIOTHYECKOMY MOHUTOPHHTY € 8-10
BCTPOECHHBIMHU JaTYHKaAMHU:

JATYUK HUTPAT-HOHOB;

JIaTYUK XJIOPUJI-HOHOB,

naTauk pH ¢ 1uana3zoHoM H3MEpeHus He y)Ke yeM
ot 0 o 14 pH;

JATYUK BJIAXKHOCTHU C JHAMA30HOM U3MEPEHUS
0...100%;

JIATYMAK OCBEINEHHOCTH C JIMana3oOHOM U3MEPEHHUS
He yxe ueM oT 0 go 180000 Jxk;

JIaTYMK TEMIIEPATyphl ¢ ANANa30HOM U3MEPEHUs
He yke 4eM oT -20 o +140C;

IIryka
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n/m

HanmenoBanue
000pyIOBaHUS

Kparkue npumepHbIe TEXHUYECKUE
XapaKTePHUCTHKH

Enuunna
HU3MEPEHHS

Komnuec
TBO

JIaTYUK JIEKTPOIPOBOIUMOCTH C JUANIa30HAMHU
u3Mepenus He yxe dem ot 0 1o 200 mxCwm; ot 0
10 2000 MmxCwm; ot 0 10 20000 MxCwm;

JIaTYUK TeMIEepaTyphl OKpYXKatoliel cpeJibl ¢
JIMaria30HOM U3MEpeHHUs He yxe ueM oT -20 10
+50C.

2. OtnenbHBIE JAaTYUKHU:

JIaT4YMK 3BYyKa ¢ (PYHKIUE HHTErpUPOBaHUs C
JINAna30HOM U3MEPEHHUS 4acTOT He MEHEE YeM OT
50 I'y o 8 kI

JIATYHK BJIAXKHOCTH MMOYBHI C JHAa30HOM
u3Mepenus He yxe yeM ot 0 1o 50%;

JATYMK KUCIIOpoJa ¢ TUANa30HOM H3MEPEHHS OT
0 1o 100%;

JaTYHK OITHYECKOH IJIOTHOCTH 525 HM;

JaTYuK onTH4YecKkoi ninoTHocTH 470 HM;

JATYNK TYpPOHIUMETP € IHANa30HOM H3MEPEHUS
He yxe, yem oT 0 g0 200 NTU;

IATYiK OKUCH yIJIepoAa ¢ JUana3oHOM
u3MepeHus He yxe, yeM ot 0 1o 1000 ppm.

3. Akceccyapsl:

kabenp USB coemuuuTeNnbHEIN (2 MITYK);
3apsiiHOe YCTpoHicTBO ¢ kabenem miniUSB;
USB Anantep Bluetooth 4.1 Low Energy;
CTEpPXKEHB JUIsl 3aKpeTlieHHsl JaTYUKOB B
IITaTHBE;

KpaTKoe PYKOBOACTRBO TI0 AKCILTyaTalluu

1 poBoi 1abopaTopum;

nporpaMMHoe obecreueHue;

METOIHYecKHe peKoMeHaru ne megee 20
pabor;

YIIaKOBKa;

HAJIMYUE PyCCKOS3BIYHOTO caliTa MOAACPIKKH,
HAJINYUE BHACOPOIUKOB

Kommproreproe o0opynoBanue

Hoyr6yx

®opM-paxTop: HOYTOYK; KecTKasl,
HEOTKIIOYaeMasl KIIaBHaTypa: HallH4He.

Pycckad packialika KiaBUaTypbl: HaJTHIHE.
Juaronans skpana: He MeHee 15,6 110HMOB.
Paspewenue skpana: He MmeHee 1920x1080
ITAKCENICH.

KomuuecTBo saep mporeccopa: He MeHee 4.
KonunuecTBo moToKoB: HEe MeHee §.

bazoBas TakTOBas 4acTOTa Ipolleccopa: He MeHee
1 ITo.

MaxcuMaibHasi TAKTOBAs 4aCTOTa Ipoiieccopa:
He Menee 2,5 I'T1.

Ksm-namsrs nporeccopa: He MmeHee 6 MOaiir.
O06beM ycTaHOBJIGHHOH ONepaTUBHON NaMITH: He
MeHee 8 1'6aiir.

MTyka
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/i

Haunmenosanue
00opy1oBaHusI

Kpatkue npuMepHbIe TEXHUUECKHE
XapaKTePUCTHKH

Enununna
H3MepeHMs

Konuuec
TBO

Obrpem moanep kuBaeMoi ONepaTHBHOMN aMsITH
(a7151 BO3MOXKHOCTY pacIIUpeHus): He MeHee 24
I'Gaiir.

O6wem Hakonmtens SSD: He meHee 240 ["GaitT.
Bpewmst aBTroHOMHO# paGoTh! 0T Gatapen: He
MeHee 6 4acoB.

Bec HOyTOYKa C yCTaHOBIEHHBIM
aKKyMyJsaTopoMm: He 6onee 1,8 kr.

Breurnuit uarepdeiic USB cranmapra He HuxKe
3.0: He MeHee TpeX CBOOOAHBIX.

Buemnnit uarepdeiic LAN (ucnonp3oBaHue
[IEPEXOAHUKOB HE IPELYCMOTPEHO): HAIUYLE.
Hanuune monyneit u uaTepdeiicon
(ucmoNnB30BaHUE NIEPEXOIHUKOB HE
npenycMoTpero): VGA, HDMI.

BecripoBonnas cesa3p Wi-Fi: Hamane ¢
noanepxkoit crannapra IEEE 802.11n unn
COBpEMeEHHee.

Web-kxamepa: Hainume.

MaHuIyJIATOP «MBIIIBY: HATHYHE.
IIpenycranoBnenHas onepaluoHHAs CHCTEMA C
rpauueckuM MOJIBE30BATENLCKUM HHTEp(EicoM,
obecnieunBaroas paboTy pacipoCTPaHEHHBIX
00pa30oBaTENbHBIX U OOLIECHCTEMHBIX
NPHJIOKEHUN: HATHYUE




