ITEPEYEHb OBOPY JOBAHU
«TOYKU POCTA»
MKOY «Jleanackas COLI Ne3»

HaumenoBanue
o0opynoBaHue

TexHuueckne XapaKTePUCTHKH, KOMIUICKTAIIUA.

Kosa-Bo

M®YV nazepnsrit Pantum
M7100DN

®opmar nevatu: A4. TexHonorus neuaTu: ga3epHas. L[BeTHOCTh neyaTu:
yepHO-Oemnast

Hanuune aBromatnueckoi nByxcTopoHHen nedatu. Hanuaue ycrpoiictBa
aBTOIIO/Ia4M CKaHepa. THI CKaHUPOBaHMUS: TIPOTSKHBIN

CyMMapHast eMKOCTh YCTPOWCTBa aBTOIOAAYH CKaHepa OpUruHaioB: 50
JICTOB

Cnoco6 nonkmouetnus: USB, Ethernet (RJ-45). Ckopocts depHo-6emnoit
neyatu B popmare A4 no ISO/IEC 24734, crp/mun: 33

Konmuectso neuaTtn crpanu B Mecsy, mryka: 60 000. MakcumansHoe
pa3pelieHre YepHo-0e1oi neyaTu mo ropuszonTany, dpi: 1200
MaxkcumalnbHOe pa3pelieHue YepHO-0eIToi euaTH Mo BepTHKAIH,

dpi: 1200

CyMMapHasi eMKOCTb JIOTKOB nofayu Oymaru, crpanuil: 250. CymmapHast
€MKOCTh BBIXOJIHBIX JIOTKOB, cTpanuil: 150. HacTtoTa npoieccopa,
merarepil: 525. O0beM YCTaHOBIICHHOW ONEPATUBHOM MaMsTH, Merabainr:
256. CxopocTh ckanupoBaHusi B popmare A4, crp./MuH: 24.
MakcumanbHoOe paspelleHie CKaHUPOBaHus o ropuzonTaiu, dpi: 1200.
MakcumanbHoe pa3pelieHre CKaHupoBaHus 1o Beptukany, dpi: 1200.
CkopocTb uepHo-0enoro konupoBanus B popmate A4, ctp./mMuH: 33
Pecypc crapToBoro ToHep-KapTpUIDKa MpU 5% 3aN0THEHUH JIHCTA
¢dopmara A4 B KoMIUIeKTe IOCTaBKH, cTpanuia: 1 500

Pecypc fomonHUTENBHOIO TOHEP-KapTpHIKa IpH 5% 3aroNHEHHH JIUCTA
¢dopmarta A4 B KOMILIEKTE TIOCTABKH TOT'O YK€ MPOU3BOIUTEIS, YTO U
ycrpoiicTBo, crpanuia: 3 000. KonuuecTBo OpurnHaIbHbIX YepHO-0eNIbIX
KapTpHUPKeH, OCTaBIIsIeMBbIX C 000PYZAOBaHHEM, BKJIIOUAs CTapTOBBIH,
IITYK: 2

Pecypc craproBoro ¢orobapadana, ctpanui: 12 000. [MognepxuBaemast
npe/ieNibHast INIOTHOCTh OyMaru, r/m2: 200

Hanwuune nnTepdeiicHoro kadens i1 HOIKII0YEHHS K KOMITBIOTEpY B
KOMIUIEKTE MOCTaBKH. Hanuuue xabemns >JIeKTpONUTaHus IS
noakiroueHus K cetr 220B B KOMIUIEKTE ITOCTaBKH

Hoyt6yx ICL RAYbook
S1523 GIR 15.6" FHD
(1920x1080) / R5-5560U/
DDR4 8Gh / SSD 256Ghb /
Msmus /PEJT OC/ Moit
Oduc / T'apanTus 2 rona /
3aKiroueHue
MunlIpomTopr/KIIJIC.46
6219.019

dopm-pakrop: HOYTOYK

Pasmep auaronanu: 15.6 mroitMoB

Paspemenne »xpana: Full HD

T matpumss: [PS

Yacrora mporteccopa 6a3oas: 2,3 ['mrarepir

Yacrota mpoiteccopa MakcuManbHast: 4,0 [urarepiy

Konmuectso siaep nporeccopa: 6 mr.

KomnmuecTBo noTokoB mporeccopa: 12 mr.

O0BeM K31 TaMATH TPEThEro ypoBHA mporieccopa (L3): 8 Moaiit
[pousBoaUTENHEHOCTE TIpoIieccopa (3Hauenue nmokasatens «CPU Mark»
o tecty «Laptop & Portable CPU Perfomance»
http://mww.cpubenchmark.net/laptop.html): 15103 eauaum

Tum orepatuBHO#M mamstu: DDR4

OO0mumii 00beM YCTAaHOBJICHHOW orepaTuBHON mamsty: § ['Gaift
MaxkcumansHBIH 00K TOAAePKUBACMBIN 00BEM OIIEPATHBHON TAMSITH:
64 T'Gaiit

Twun BuaeoasanTepa: MHTErPUPOBAHHBIN

MaxkcnmanbsHas 9acToTa BCTPOSHHOT 0 rpa)MuecKoro spa mporeccopa:
1,6 T'urarepn

Twur BHYyTpeHHETO yCTaHOBJIEHHOT0 HaKomuTenst: SSD

Wnrepdeiic Hakonmrens: PCle
O6bem SSD nakomnmrensi: 256 I'6



http://www.cpubenchmark.net/laptop.html)
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B03MOXXHOCTD YCTaHOBUTB JIOMOIHUTENBHBIN (BTOpoit) SSD Hakonmrens
BHYTPH KOpITyca HOYTOYKa: HaJH4HE;

Hanmume BCTpoeHHOT0 yCTPOHCTBA JUTS YTEHUS KapT MaMsITH
[Moxnep:kka BCTPOSHHBIM YCTPOHCTBOM ISl YTEHUS KapT MaMsTH
cnenytonmx popmator: MMC, RSMMC, SD, miniSD, SDHC, SDXC
BecnipoBonas cBs3b: Bluetooth, Wi-Fi

Ionnepxka cranmaptos WiFIl: 802.11a/b/g/n/ac

[oxnepxka cranmapros Bluetooth: 5.0

Bcerpoennstii MukpodoH: Hamuue

Hanuuue monyneit u untepdeiicos: Display Port, HDMI, M.2, Gigabit
Ethernet RJ45 8P8C, Type-C

KonmuectBo BcTpoeHHBIX B Kopiryc moptoB USB 3.2 Gen 1 Type-A: 4
KonmuectBo BcTpoeHHBIX B Kopiryc mopToB USB 3.2 Gen 1 Type-C: 1
KonmuectBo BcTpoeHHbIX B kopryc noptoB USB 3.2 Gen 1 Type-C ¢
noaaepkkoit gynkmu Power Delivery: 1

KonmuectBo BcTpoeHHbIX B Kopiyc optoB USB 3.2 Gen 2 Type-C: 2
Konugectro Buzeo pazsemos DisplayPort: 2

Pazpemenue B30-kamepbl, Mnukcens: 2

[epexiouaTeb, MO3BONSIOMINI (PU3MUECKH OTKIIIOYATh BeO-KaMepy:
HaJIM4yue

VYron packpbITHs 9kpaHa HOyTOyKa: 180 rpaxycos

Emkocth Gatapeu: 78 Barr-uac

barapes cbemHasi 0e3 HHCTPYMEHTOB: HaJIN4YHE

Bpewmst aBToHOMHOM paboThl oT Oatapeu: 10 yacos

MaHI/IHyJ'IHTOp MBIIIb B KOMIIJICKTE ITIOCTaBKU: HAJIUYHEC

Bec, kr.: 1,9

KnaBuatypa ¢ packiaakoii 1 MapkupoBKoii kmasum QWERTY/MIIYKEH;
JononHurtenbHbli nrdpoBoi OI0K Ha KiaBUaType: HaJudKie
YcraHoBIEHHAs ONEPALIOHHAs CUCTEMA C TPahUUECKUM
HOJIb30BAaTENbCKUM HHTEp(deiicoM, cBeleH s 0 KOTOPOM BKIIIOUCHBI B
€IMHBII PEECTP POCCUNCKUX IPOrpamMM ISl JJIEKTPOHHBIX
BBIYMCIIMTENBHBIX MAIIUH 1 0a3 JaHHbIX: Hanuuue (Onepayuonnas
cucmema PEJ] OC, 3anuce ¢ peecmpe Ne3751 om 23.07.2017, ccovinka
https://reestr.digital.gov.ru/reestr/305101/?sphrase_id=4021256).

Y cTaHOBIIEHHBIN MTaKeT OPUCHOr0 IIPOrpaMMHOTO 00eCIIeUeHUS,
COBMECTHMOT'O C YCTAaHOBJIEHHOM ONEPallMOHHON CUCTEMOW, CBEACHHUS O
KOTOpPOM BKJIIOUEHBI B €IMHBII PEECTP POCCUICKUX MPOrpPaMM st
9JIEKTPOHHBIX BBIYMCIUTEIBHBIX MAIlMH U 0a3 JaHHBIX: HAJTWYUE
(MotiOguc O6pasosanue, 3anuceo 8 peecmpe Ne4557 om 05.07.2018,
ccwka https://reestr.digital.gov.ru/reestr/305907/?sphrase_id=4020550)

Hudposas nadoparopus
110 OMOIOTHH
(yaenuueckas) ToBapHBIHA
3Hak: Hayunsle
Pa3pneuenus

[Ipenmernas obmacTb: GHOIOTHs

Tum monp30BaTeNst: 00yJIarOIHiACs

Tun nepenayu nokazaHUii JATYMKOB: MPSAMOE NOAKIOYEHHE K YCTPOUCTBY
JlonoHATENEHBIE MAaTEPHAIBl B KOMIDIEKTE:

3apsiHoe yeTpoicTBO ¢ Kabermem MiniUSB;

Kab6ens USB coequHUTENBHBIN;

[IporpammHOe o0ectieUeHue;

PyKOBOACTBO 1O AKCIUTyaTaIHH;

CripaBOYHO-METOAMYECKUE MATEPHUAIIEI;

‘YmakoBKa.

BecnipoBogHO# MynsTHIATYHK 110 Oomorun: 1 miT.

Cpok neiicTBUS TUIEH3UN: OecCpodHas

KpaTkoe pykoBOACTBO 10 SKCIUTYaTaIu 1adopaTopru: | KOMIUIEKT
PykoBOICTBO comepkuT ciemyromue MaTepuainsr: OmiucaHue u
Ha3HaYCHUE MYyNbTUAAaTINKA; OMICaHNe NX TEXHIIECKUX XapaKTePUCTHK
¥ BO3MOXHOCTei; Onrcanne CXeMbl YCTPOWCTBA U MPUHIIATIA TCHCTBUS.
[IprMeps! MpaKTHYECKOT0 IPUMEHEHUS W UCTIONB30BaAHUS
MYJIbTHIATINAKA.

Onwcanne CXeMBbI MOIKITFOYCHIS JATINKOB K IIEPCOHATBHOMY
KOMIBIOTEPY (HE BXOMAIIEMY B KOMIUICKT TIOCTABKH).

Omnwcanue mporpaMMHOI 9acTH Ta0OpaTOpHH, OIIHCaHuE HHTEepdeiica



https://reestr.digital.gov.ru/reestr/305907/?sphrase_id=4020550

TIPOrpaMMBL.

[Mopsinok paboTHI ¢ MOITYJIEM CONIPSDKEHUS MYJIbTUAATINKA JUTS
obecnieyeHns1 6ecipOBOTHOM TIepejadll JaHHBIX Ha PETUCTPAaTOp AaHHBIX
(TIepcoHaTBHBIA KOMIIBIOTED, HE BXOSIINNA B KOMIUIEKT IIOCTaBKU) MIPH
BBINTOJTHEHUH M3MEPEHHMA.

CrnipaBOYHO-METOMYECKHE MaTepHaibl: | KOMILIEKTa.

Meroauyeckre peKoMeHIaIuu 1o padote ¢ JabopaTopueid conepxar
MOAPOOHBIE MHCTPYKLUH IO CIEAYIOIINM ITYHKTaM:

@OyHKIMOHAI TIPOrPaMMBI ISl PETUCTPALMK JAHHBIX C JaTYHKOB,
BKJTIO4as U(PPOBYIO BUeOKaMepy (MUKPOCKOIT). METOMKH MTPOBEACHUS
71a00paTOpHBIX padoT C MOMIAaroBEIMUA HHCTPYKIUSIMH ITPOBEICHUS PadoT.
Omnucanue paboT 10 H3Y4EHHIO C TIOMOIIBIO MUKPOCKOTIa (pparMeHTOB
pacTeHuii, HaCeKOMBIX, POJYKTOB IMUTAHUSL.

Omnucanue paboT 10 U3yUEHHIO CBOWCTB KJIETOK PACTEHHI C ITOMOIIIBIO
JaTYMKOB U3 cocTaBa aboparopun. KommuecTBo 1a00paTOpHBIX padoT:
32 wr.

Axceccyapsl: 1 HaGopa

3apsaHOe YCTPOHCTBO sl OECIPOBOIHOIO MYJIbTHIATYUKA: | TIIT.
Coenunnrensupiii USB kabens (USB A Buika -USB Type-C Buinka): 1
IIT.

CoenunurensHblit kadenb (USB A Buika-miniUSB Bunka): 1 mr. USB
Ananrepa Bluetooth 4.1 Low Energy: 1 mr. USB ¢uienr HakomuTens ¢
HEOOXOIUMBIM MPOrpaMMHBIM o0ecriedeHreM: 1 mt. KoMOrMHUpOBaHHBIIH
pH-anextpoa: 1 mT.

Cucrema xpaHeHus (yrmakoBKa).

PyccKOs3bIYHBIN CAUT MOANEPIKKU.

Buaeoponuku Ha caiiTe poOn3BOAUTENS.

Hudposas nadoparopus
10 XUMUH (YUCHHYECKasT)
ToBapusbiii 3Hak: Hayunslie
PasBneuenus

[IpenmetHas 061aCTh: XUMHUSL

Tun mone3oBaTesst: 00yJaromuics

Tun nepenayu nokazaHuid JaTYMKOB: MPSAMOE NOAKIOYEHUE K YCTPOUCTBY
JlononmHuTeNnbHbIE MaTepPUaIbl B KOMILIEKTE:

3apsiHOe YCTpOMCTBO ¢ Kabeaem miniUSB;

Kabens USB coequHUTENbHBIN;

Ha6op nmabopaTopHoii ocHaCTKY;

[IporpamMmHoe obecnieyeHmue;

PyKoBOJCTBO 1O 3KCIITyaTaIUH;

CripaBOYHO-METONIECKHE MaTEepUAIIbI;

YmnakoBka. becipoBonHO# MyTbTHAATIHMK IO XUMHH: 1 11T,

Cpok meiicTBHSA TULEH3UH: OecCpodHast

Kpatkoe pykoBOACTBO MO 3KCIUTyaTalluK Ja00paTOpUu: 1 KOMIUIEKT
PyKOBOZCTBO COAEPKUT CIETYIOIINE MaTEPHATIbl: OMHCAHUE U
Ha3HAYCHUE MYNbTHIATYHNKA; OITMCAHUE UX TEXHUUECKUX XaAPAKTEPUCTUK
1 BO3MOXXHOCTEW; OITUCAHUE CXEMBI YCTPOWCTBA U IPUHLIUIIA ACUCTBUS;
MIPUMEPBHI MPAKTUUECKOT O MPUMEHEHHS M UCIIOIb30BaHNs MYJIbTHAATINKA,
OITMCAHHNE CXEMBI TOJKIIOYCHHUS JATINKOB K IEPCOHATIBHOMY KOMIIBIOTEPY
(He BXOSIIEMY B KOMIUIEKT TOCTABKH); OMMCAHUE ITPOrPaMMHON 4acTh
1 poBoii 1abopaTopHH, omiucaHue uHTepdeiica mporpaMMsl; ITOPSIIOK
paboTHI ¢ MOYJIEM CONPSDKEHHS MYIbTHAATINKA JUIs 00eCTIeYEeHHS
0ecrpOBOHOI Mepeiaun TaHHBIX Ha PETUCTPATOP AAHHBIX
(TepcoHaTPHOMY KOMIBIOTEPY, HE BXOAAIIEMY B KOMIUIEKT IIOCTaBKH)
TIPY BBITIOJTHEHUH N3MEPEHUI.

CrnipaBOYHO-METOAMYECKHUE MAaTepHabl: | KOMITIEKTa.

Meroanyeckre peKoMeHAaIMu 1o padote ¢ 1abopaTopue conepxar
MOAPOOHBIE MHCTPYKIIUH IO CIETYIOIINM ITYHKTaM:

OyHKIMOHAJ POrPaMMBI ISl PETHCTPANH JAHHBIX C TATIHKOB.
Meroaukn npoBeAeHHs 1a00paTOPHBIX PA0OT C MOIIATOBBIMHU
HMHCTPYKOMAME TipoBesieHus pabot. KomuectBo maboparopusix padot: 40
IIIT.

Axceccyapsl: 1 Habop.

Coemunurensueiii kadens (USB A sumka-USB B Bunka): 1 .

3apsitHOE YCTPOMCTBO ISl OECIPOBOAHOTO MYIIBTHAATYHNKA: 1 IT.
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CoenunurensHolil kadens (USB A Bunka-USB Type-C Buika): 1 mir.
Coenunurensupiii kadens (USB A Bruika-miniUSB Buika): 1 mr. USB
Apnantepa Bluetooth 4.1 Low Energy: 1 mr. USB ¢aenr nakonurens ¢
HEOOXO0ANMBIM ITporpaMMHBEIM oOecriedeHreM: 1 mr. CoeAMHUTENBHBIHA
Ka0eJb /U1l KOMMYHUKAIMOHHOT O pa3bema (tun 2): 1 mT.
Kom6uuupoBanustii pH - anexrpoa: 1 mrr. Iy ¢ anekrpogamu st
n3MepeHus deKTponpoBonHocTh: 1 mT. Crucrema XpaHeHus (YIIakoBKa).
Pycckos3prunblil caliT moanepxkku. Buneoponuku Ha caiite
TIPOU3BOUTEIISL.

udposas nadopaTopus
1o pusuke (ydeHUIecKast)
ToapHhslii 3Hak: Hayunsie
Pazpneuenus

[IpenmerHas obmactb: pu3MKa

Twur nonme30BaTens: 00ydarouics

Tun nepenaun nmokazaHuii JaTYMKOB: MPSIMOE MOJKITIOUYEHHE K YCTPOUCTBY
JlonomHuTenbHBIE MaTepPHUaNIbl B KOMIUIEKTE!

USB ocritorpad;

KoHcTpyKTOp /7151 TPOBEICHNS IKCIIEPUMEHTOB;

3apsHOoe yCTporCTBO ¢ kabemem miniUSB;

[IporpammHoe obecrieueHue;

PykoBoZICTBO 10 3KCIUTyaTaMY;

CHpaBO‘IHO-MCTOJlPI‘ICCKPIC MaTepuralibl;

YnakoBka.

becripoBoaHOI MynbTHAATYMK 10 (pusmke: 1 .

Cpok JieiicTBHA JIMIEH3UU: OeccpoyHast

Kpartkoe pykoBoIICTBO 10 KCILTYaTaluu 1abopaTtopuu: 1 KoMIIIeKkT
PyKOBOJICTBO CONIEPIKUT CIEAYIOIINE MaTEPUAIIbL:

OIMMCaHUEC U HA3HAYCHUC IlI/I(prBBIX HU3MEPUTCIIbHBIX JaTYNKOB 1
MYJIbTUAATYUKOB; OIMMCAHUEC UX TEXHUYECKUX XaPAKTEPUCTUK U
BO3MO)KHOCTEH; OIIMCAHHUE CXEMbl YCTPOUCTBA U IIPUHLIMIIA ICHCTBUS:
HaIu4ue

HpUMEpPHI IPAKTUIECKOr0 IPUMEHEHHUS ¥ MCII0Ib30BaHUS JATIYHKOB U
MyJIbTUAATYUKOB. ; OMMCAHUE CXEMBI TOAKIIOYEHHS JaTYHKOB K
KOMITBIOTEPY (HE BXOIAIMIEMY B KOMIUIEKT IIOCTABKH).

oIcaHKe MPOrpaMMHON YacTH LU(poBol 1abopaTopuu, OKUCaHue
uHTepdeiica MporpaMmbl; MOPSIIOK PabOTHI C MOYJIEM CONPSKEHHS
MYJIBTHAATYHKA U1 00eCcTIeueHHs OECIIPOBOIHOM ITepejaur JaHHBIX Ha
PErHCTpaTOp JaHHBIX ([IEPCOHATIBHOTO KOMIIBIOTEPA HE BXOAAIIEMY B
KOMIUIEKT ITOCTaBKU) IIPH BHIIIOTHEHUH U3MEPEHHUIH.
CrpaBOYHO-METOANYECKIE MaTepHAIIBL: | KOMIUIEKT

Meroauyeckre peKOMEHAAIMH N0 padoTe ¢ J1abopaTopHeit.

OyHKIMOHAT POrPaMMBbI U1 PETUCTPALIH JAHHBIX C IaTYHUKOB.
WuctpymenTapuu o 00paboTKe JaHHBIX M3MEPEHHH: H3MEHEHHUE
MacmTaboB JEMOHCTPALUK CHTHAJIA ¢ JaTUYUKa; TIEPEHECEHNE TaHHbBIX
M3MEpeHuH B TaOJIHIIBI A7 JalTbHEUIIel paboThl ¢ HUMU, COCTABJICHUE
9JIEKTPOHHOT0 0T4eTa. MeTONNKN NpOoBeIeHUs 1a00paTOPHBIX padoT ¢
MOIIArOBBIMH MHCTPYKIMSMH 110 HX BBITIOJTHEHHUIO, B TOM YHCIIE METOIUKA
MPOBENICHHS Ta00paTOPHBIX paboT ¢ MPUMEHEHHEM IaTYNKa YCKOPEHHS H
YIJI0BOM CKOPOCTH: HAJINYIHE

OO0riiee KoiudecTBO JabopaTopHbIX padot: 40 mT.

KomnmuecTBo 1a00paTopHBIX paboT C MPUMEHEHHEM JaTYnKa YCKOPESHHS 1
YIIIOBOW CKOpOCTH: 15 mT.

CocraB OITBITOB C IPUMEHEHHEM JJaTYMKA YCKOPCHUS U YTJIOBOU
CKOPOCTH:

H3mepeHne ycKOpeHUst CBOOOTHOTO NaJeHHs: HAJTMIHe

OTBITHI 110 H3YYEHHIO IBIDKEHHE Tella Ha HAKIIOHHOM IUIOCKOCTH: HaITMYHe
OMBITHI 110 H3YYEHHIO IBMKEHUS Tella Ha TOPH30HTAIBHO PACIIONOXKEHHON
HaIpaBJIAIOLIeH: HaTu4une

OMBITHI IO M3yYEHHIO KOIeOaHus Tela Ha IPY)KUHE: HaJIM4IHe

OmBITH IO M3YYEHHIO KOJIEOaHUs Tella Ha HUTH: HaJIM4IHe

KonmuecTBo OnBITOB 10 M3MEPEHHIO YCKOPEHHsI CBOOOTHOTO naieHust: 1
LT.

KonmuecTBo OIBITOB 10 H3Y4EHHUIO IBM)KEHHE TeJIa Ha HAKIIOHHOM
rtockocTH: 4 mr. KommaecTBO OMBITOB MO M3YYCHHUIO JBIDKSHNUS Tea Ha
TOPU30HTAIILHO PACHOIOKEHHON HANPaBIISIONIEH: 2 mT.
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KonmuecTBo OnbITOB 10 M3Y4EHHIO KOIeOaHus Tela Ha py)KUHE: 3 IIT.
CocTaB OITBITOB IO U3YYEHHUIO KOJIeOaHus Tena Ha HUTH: HuTsHOM
MasTHUK. KoHn4ueckuil MasiTHUK.

JIBIDKEeHHE 110 OKPY>)KHOCTH B TOPU30HTAIILHOM TJIOCKOCTH. J[BIKEHHE 110
OKPY’KHOCTH B BEPTHKAJIHLHON ITJIOCKOCTH.

MopenupoBaHue ynpyroro yzaapa.

Axkceccyapsl: 1 Habop

CoenunurensHblii kabens (USB A Buika-USB B Buinka): 1 mr. 3apsiaHoe
YCTPOUCTBO 17151 OeCIPOBOHOr0 MylbTHAaTYHKA: 1 mT. CoeAMHUTENBHBIH
kabens (USB A Bunka-USB Type-C Buika): 1 mr. CoemuHUTETBHBIHN
kabens (USB A Bmika-miniUSB Buika): 1 mr. USB Anmantepa Bluetooth
4.1 Low Energy: 1 mr. USB ¢uerr HakonuTesls ¢ He00X 0JUMBIM
NporpaMMHBIM oOecriedueHneM: 1 mT.

CucreMa XpaHeHUs (YIIaKOBKa).

PyccKosI3bIUHBIN CalUT TOIEPKKH.

Buneoponuku Ha caifte npou3BOIUTENSL.

O0pa3oBaTeIbHBIN
KOHCTPYKTOp JUIst
NPaKTHKU OJIOYHOTO
POrPaMMHUPOBAHHUS C
KOMIDTEKTOM JATYHKOB
«KJIMK»

Komrmiekranus: KperuieHus 1 poBo/Ia, MPOrpaMMHPYEMBbIH KOHTPOJLIED
yIIpaBJIeHHs BBOJa-BbIBO/IA

PoOororexHuueckuii HaOOp MpeHa3HAYCH JUIs U3yUeHHs] OCHOB
POOOTOTEXHUKH, JIeTalel, y3JI0B K MEXaHHU3MOB, HEOOX OJTUMBIX IS
CO37aHUsI pPOOOTOTEXHUYECKHUX YCTPOMCTB.

Habop npezacTasnser co0oi KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCAMHUTEIIbHBIX DJIEMEHTOB U DJICKTPOTEXHUYCCKHUX KOMIIOHEHTOB!
COOTBETCTBUE

Ha6op no3BosIsieT MpOBOANUTH SKCIIEPUMEHTHI 110 MPEAMETY QH3HKa,
CO3/1aBaTh U POrPAMMHUPOBATH COOMPAEMbIE MOJIEIH, U3 KOMIIOHEHTOB,
BXOJIIMX B €r0 COCTaB, pabodne MOAEIN MOOMIBHBIX U CTAlJHOHAPHBIX
POOOTOTEXHUUYECKUX YCTPOUCTB C aBTOMAaTHU3UPOBAHHBIM YIIPABIICHUEM, B
TOM YHCJIE HA KOJIECHOM U I'yCEHUYHOM XOAY, a TAKKE KOHCTPYKLUH,
OCHOBAHHBIX Ha UCIIOJIb30BaHUHU PA3JIMUHBIX BUAOB Iepeay (B TOM YUCIIE,
YepBAYHBIX M 3y0UaThIX), a TAKKE PhIYaroB.

Bo03M0OXHOCTh IPaKTUYECKOT0 U3YYEHHUSI TEXHOJIOTUI UHTEPHETA BELIEU U
OCHOB MCKYCCTBEHHOI'O MHTEIIJIEKTA C OMOILBIO BCTPOEHHBIX
OecripoBoHbIX ceTeBbIX pemenuit (Wi-Fi u Bluetooth) 1 Bo3amoxHOCTH
HHTErpanuy ¢ OeCIUIaTHBIM 00JIaYHBIM IPOrPaMMHBIM 00€CTICUCHUEM.
B03MO0XHOCTE 00beIMHEHNS HECKOJIIBKUX POOOTOB, COOpaHHBIX U3
MoZ00OHBIX HA0OPOB, B IPYIIIEI C CETEBBIM B3aUMOJEHCTBHEM.
OnuuoHanbHAs BO3MOXHOCTD PACIIUPEHUS TOTOTHUTEIbHBIMU
KOMITOHEHTaMH (HE BXOSIIMU B CTAHJAPTHYIO KOMILUIEKTALHIO),
TIO3BOJISIOIIUMHY U3y4aTh TEXHUIECKOE 3pEHUE U IIPOMBIIUICHHYIO
pobororexHUKY. Bo3MOXKHOCTE pabOTHI HAOOPa C TOTIOIHUTETHHBIMHI
obmauHbIME cepBrcaMu. [IporpaMMHoOe obecriedeHne, UCIIONb3YeMOe IS
IIPOrpaMMHPOBAHUS COOMPAEMBIX POOOTOTEXHUIECKUX MOZETIEH U
YCTPOWCTB, AOCTYITHO JUTA OECIUIaTHOTO CKauyMBaHus u3 cetu MHTepHeT 1
TIOCJIEAYFOILIETO UCIOIb30BaHNS.

KonmuecTBo nporpaMMHUpyeMBIX KOHTPOJUIEPOB B IUIACTUKOBBIX
KOpITycax, MO3BOJISIOMIMX OHOBPEMEHHO CO3/1aBaTh 2 BapHaHTa POOOTOB
Pa3IUYHOTO HA3HAUCHNUS, HMEIOIINX BO3MO)KHOCTh paOOTHI KaK B
MIOTOKOBOM PEKHME, TaK M aBTOHOMHO; TTO3BOJISIIOINX PEATN30BATh
o0y4eHre MpOorpaMMUPOBAHHIO B HECKOIBKHX Cpeax pa3padoTKu Ha
pasnuuHbIX s3bIKax (B cpenax Mblock, Arduino IDE, wa s3sikax Scratch,
C, Python, micro Python): 2 mt.

Kontpommep Tum 1: 1.

CoBMeCTHMOCTH C OTKPBITOH TTaTdopmoit Arduino.

Monyns UK-nnpuemMHuK.

[TynbT auctannmonHoro ynpasieHus UK.

KonmuecTBo MOTOPOB MOCTOSTHHOI'O TOKa € PEAYKTOPOM: 2 HIT.
MaxkcnmainpHas 9acToTa BpallleHHs: MOTOpa TIOCTOSHHOT 0 Toka: 220
00/MuH

CepsomnpuBon. Ycunue cepBonpuBoaa: 1 Kr x cM. AKKyMyIATOpHAs
Garapest.

CocTaB MIACTHKOBBIX JIeTaj]eH 1151 KOHCTPYHUPOBAHUS M COSANHEHUS
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y3710B ¥ 35ieMeHToB: KomiuecTBo 0aok ¢ BO3MOXKHOCTBIO IBYCTOPOHHETO
COEAMHEHUs ¢ APYruMH AetansaMu: 20 mT.

KonmuectBo TumnopaszmepoB 06aIok ¢ BO3MOXXHOCTBIO IBYCTOPOHHET O
COEIMHEHUSI C IPYTHMH JIeTaIsIMU: 6

KonmuecTBo pamMoK mpsIMOYTOJIEHBIX C BO3MOXKHOCTBIO IBYCTOPOHHETO
COEMHEHUSI C IPYTHUMU JeTansaMu: 13 mr.

KonmuectBo TopazMepoB paMoK MPsSIMOYTOJIBHBIX C BO3MOXKHOCTBIO
JIBYCTOPOHHETO COSJIMHEHHMSI C IPYIHMU JIETAIsIMU: 4

KonngectBo oceit: 6 mrt.

KonmuectBo Tumnopasmepos oceit: 3

KonmuectBo oceli ¢ orpaHuguTenem: 2 mrT.

KonugectBo ocell ¢ coenuauTeNneM: 2 mrT.

CoenuHuTENb OCEH: HaTMUUE

KonuuecTBo coeMHUTENBHBIX 3JIEMEHTOB pa3Ho# (opmel (T-o0pasHbie,
yrioBble): 19 mr.

KonuuectBo ¢popM COEMHUTENBHBIX 3JIEMEHTOB: 6

KonnuecTBo nMpsiMbIX COETUHNUTENBHBIX 3JIEMEHTOB: 29 IIT.

KonuuecTBo TuopazMepoB NpsIMBIX COSTMHUTENBHBIX JJIEMEHTOB: 7
KonuuecTBo paMHBIX COSJMHUTEIBHBIX SJIEMEHTOB: 6 IIT.

KonuuecTBo 1eKopaTUBHBIX 3JIEMEHTOB pa3Hoi (popMbl: 14 mmiT.
KonuyecTBo popM €KOPATUBHBIX 3JIEMEHTOB: 5

KonnuecTBo KONECHBIX CTyIuI CO Cb€EMHBIMU PE3MHOBBIMU IIMHAMMU: 4
IT.

KomunuecTBo crynui-3Be3nodex: 4 1mir.

KonunuectBo ryceHnuHbIX TpakoB: 60 mT.

Ccepuueckoe KoJblIa ¢ IepiKaTeseM, UMEIOIIMM BO3MOXKHOCTh KPETUICHHS
CO BCEX CTOpPOH: HaJIHYHE

KonuuecTBo 3y0UaThix MIECTEPEH C pa3HbIM KOJHMYECTBOM 3yObeB: 13 miT.
KonuuectBo THIOB 3y04aThIX IIecTepeH (10 KOJIMYecTBY 3yObeB): 5
UeppsauHas nepeaayda: HaIuuue

KonuuectBo mtidToB pa3nuuHbix KoHpuryparmii: 160 mr.
KonunuecTBo 6510K0B JUIs TapajiebHOTO COEIUHEHHS HECKOIBKUX
neranei: 10 mr.

KonuuectBo 6510K0B [U1s IEPIEHANKYIISIPHOTO COEIUHEHHSI HECKOIBKUX
netajgen: 4 mr.

O0pazoBarenbHbIi HAOOP
[0 MEXaHHUKe,
MEXaTpPOHHUKE U
pobororexHuke apT. ARP-
DEK-STR-02

B cocras obpazoBarenbHoro Habopa Bxoaut: Murepdeticer: Bluetooth,
Ethernet, 12C, ISP, SPI, USART, USB, WiFi

Komrmekranus: 3x nmpoBoxHbie nuieiidel [Tlana-Mama, AKKyMysTOpHas
Oatapes, biok nuranus, atunku paccTosHus Y 3-Tuna,
Kuakokpucranmmyeckuil AUCIDIeH, 3apsiTHOe YCTPOHCTBO
AKKyMYJIATOPHBIX OaTapeii, 3ByKOBOH H3TydaTenb, MOaynb U CO3qaHus
JIOTIOJTHUTEJIEHOM TOYKH OTOPHI B COOMPAEMBIX KOHCTPYKIMSIX , Moayib
TEeXHUIECKOro 3peHus, 1lnara 1 6ecraedHoro mpoToTHIHPOBAHMS,
IIpuBonkl nocTosHHOro TOKa , [IpoBOoAa st MakeTupoBanus Tun Mama-
Mawma , IIpoBona aiist makerupoBanus tun [lana-Mawma, IlpoBona amns
MakerupoBanus Tuil lama-ITana, PoGoToTexHUUecKuit KOHTpOILIEp,
CemucermeHTHBIN HHIUKATOP, CepBonpuBoas! OonbIre, CepBONPHBOABI
maible, TakToBble KHONKY, [1laroBeie MpuUBOIBI.

Habop npennasHaueH 11 MPOBENCHNS yIEOHbBIX 3aHATHI 10 H3YUCHHIO
OCHOB MEXATPOHUKH U POOOTOTEXHUKH, ITPAKTHYECKOTO IPUMEHCHNUS
0a30BBIX HJIEMEHTOB HIIEKTPOHUKH U CXEMOTEXHHKH, a TaKKe Hanbosee
pacIpocTpaHEeHHOH JIEMEHTHOH 0a3bl M OCHOBHBIX TEXHHIECKHX
PpeILIeHH, MPUMEHSIEMBIX ITPY MPOESKTHPOBAHUU ¥ IPOTOTHIIMPOBAHUN
Pa3IUIHBIX MH)KEHEPHBIX, KNOEPHETHUECKUX W BCTPANBAEMBIX CHCTEM. B
COCTaB HabOpa BXOIAT KOMILIEKTYIOIINE U YCTPOHCTBA, 00Iaqaromme
KOHCTPYKTUBHOM, DJIEKTPUYECKON, alllapaTHON! U MPOrpaMMHON
COBMECTHMOCTBIO JIPYT C APYTOM.

HaGop npencrasisieT co00i KOMIIEKTHI KOHCTPYKTHBHBIX JIEMEHTOB IS
cOOpKHM MakeTa MaHUITYSIIMOHHOTO POO0Ta, METAJUTMIECKUX
KOHCTPYKTHBHBIX 3JIEMEHTOB ISl COOPKH MaKkeTa MOOWIBHOTO poboTa, a
TaKKe 3JIEKTPOHHBIX KOMITIOHEHTOB JJIsl N3YYEHUS! OCHOB JIEKTPOHUKH 1
CXEMOTEXHHUKH, a TAK)KE KOMIUIEKT MPUBOJIOB ¥ ITATUYMKOB PA3THIHOTO
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THIIA JUIs1 pa3pabOTKH pOOOTOTEXHUUECKUX KOMILIEKCOB.

KoMmrutekT MeTaminyeckux KOHCTPYKTUBHBIX 3JIEMEHTOB ISl COOpKU
MakeTa MOOMIIbHOro podora: 1 mrT.

KoMIuiekT KOHCTpYKTHBHBIX 3JIEMEHTOB M3 MeTajlIa JyIsi COOPKH MakeTa
MaHMITYJIAIHOHHOr0 poboTa: 1 m.

B cocraB Habopa BXoauT ocoOue 10 U3yIEHHIO OCHOB 3JEKTPOHUKH U
CXEMOTEXHUKH, penieHni B chepe "MHTepHeT Bemiei", pa3paboTku 1
MIPOTOTUIIMPOBAHUIO MOJIeNIeld poOOTOB.

B cocraB Habopa BX0oauUT ocoOue Mo U3y4EeHHI0 OCHOB Pa3padoTKu
CHCTEM TEXHHUYECKOT0 3pEHHS 1 3JIEMEHTOB HCKYCCTBEHHOT O MHTEIUIEKTA.

UYetpipéxoceBoil yaeOHbIH
po0OOT- MaHUITYIATOP C
MOJYJIbHBIMH CMEHHBIMHU
Hacajkamu apt. DM-EV-
R2

Bup ToBapa: poboT-MaHUITYISATOp y4EOHBIH

Konmuectso creneneit coboasl: 4 mr.

MakcumainbHas rpy3onoabeMHocTs: 0,5 kr

Habop cMeHHBIX 3aXBaTOB: HaJIM4KE

PoGor-manumnynsrop: 1 mr.

Y4eOHbIH poOOT-MaHUMIYJISTOP NpeAHA3HAYEH /ISl OCBOCHHS
00y4aloIIMMHKCS OCHOB POOOTOTEXHUKH, JJIS TIOATOTOBKH 00Y4aIOINXCS K
BHEJIPEHHIO U MTOCIIEAYIOIEMY UCIIONb30BaHIIO POOOTOB B
MPOMBIIILIEHHOM MPOU3BOJICTBE.

TexHuueckue xapakTepucTUKU: MaTepual Kopiyca: alTloMUHHH.
MakcumanbHelii iuamerp padoyeii 30ub1: 400 MM.

[ToBTOpsieMmocTh ABMXKEHHH (TorperrHocTts): 0,2 MM. Bo3MOXXHOCTB
nonkmoueHus: USB, Wi-Fi, Bluetooth. ITepemerienune nacTpymMeHTa B
MPOCTPAHCTBE MO TPEM OCSIM YIIPABIISETCS [IATOBBIMH MPUBOJIAMHU.
Po0o0T-MaHUIYASATOpP OCHAIIEH CEPBOIPHBOJIOM JUIS ITHEBMATHYECKOT'O U
MEXaHUYECKOr'0 3aXBaTOB, 00ECIEUHBAIOIINM BpAIIEHUE 3aXBaYEHHOTO
00BbeKTa BO BpeMsl IIepeMeILeHNs], IIOBOPOT MepeMeIaeMoro o0beKTa
BOKPYI' BEPTUKAJILHOW OCH.

Cwmennbii aketpynep st 3D-niewaru: 1 .

CMeHHBIH Ta3epHbIi MOAyNb: | mT.

CMeHHBIH 3aXBaT IJIsl NULIYHIIUX HHCTPYMEHTOB: 1 1mT.

CMeHHBIH 3aXBaT BaKyyMHBIi: | mIT.

CMeHHBIH 3aXBaT MEXaHUUYECKUI: 1 IIT.

Hacaznxa nepexonHuK Aist KperIeH!s] COBMECTUMBIX KOHCTPYKTHBHBIX
Jetajeid ¥ KOHCTpyKuuid: | mtT.

ITomna mHeBMaTHYecKast: 1 mT.

Pamno-monyse Bluetooth: 1 mr.

Pagno-monyns Wi-Fi: 1 .

[IyneT ynpasnerws: 1 mr.

O6pa3oBarenbHBIN HAOOP
JUIS U3y4 CHUS
MHOTOKOMITOHEHTHBIX
POOOTOTEXHHIECKUX
CHCTEM H
MaHUITYJISIAOHHBIX
pobotos apt. ARP-RSK-
WRS-02

B cocraB 00pa3zoBaTenbHOr0 pOOOTOTEXHNYECKOTO KOMILIEKTa BXO/IHT:
Wurepdeiicer: Bluetooth, 12C, MicroSD, PWM, SPI, TTL, WiFi mis
TTOAKITIOYEHUS MUKpO(oHa

Kommekranus: USB unTepdeiicHbli kabenb s IporpaMMUPOBaHHS
MIPOrpaMMHPYEMOr0 KOHTpoJuIepa, Axantep nmutanus ot cetu 220B,
BcerpanBaemslii MEKpOKOMIBIOTED, KpenexxHple 3J1eMeHTHI (BHHTHI),
Kpenexwnsie amemenTsl (raiikn), Momyias TexHudeckoro 3penus, [Inara
pacuMpeHys YHUBEPCATIBHOI'O BBIYUCIUTEIBHOTO MOyJIst, [TopThl s
TIOAKJIIOYEHHSI BHEIITHNX aHAJIOTOBBIX YCTPOMCTB, [TopThl muist
TIOAKITIOYEHHS BHEITHUX IU(POBBIX YCTPOUCTB, I1opTHI 1715 HOAKITIOUSHNS
YCTPOICTB IO MTOCIeI0BaTeNbHOMY HHTEp(eiicy, PoboToTex Haeckuit
koHTpOiuiep, Cepsomonyin, CeTeBoit Kabenpb aganrepa MUTAHUS,
CoenuHuTenpHBIE Kabeny, Y HUBEPCANbHBIN BBIYUCIUTEIBHBIN MOIYITh
O06pa3oBatenbHEI HAOOp MpeIHA3HAYEH IS 00ECTICUeHHS Pa3BUTHE
CIIEIyIOIINX HABBIKOB M 3HAHUH 00yJaIOIINXCS:

cOopKa MaHUITYJISIIIMOHHBIX POOOTOTEXHUUECKUX MEXaHI3MOB,
BBIMOTHAIOMINX PAa3INYHbIC TPAKTHIECKUE 3a]a4H;

M3y4eHHUE MPOMBIIIIEHHOT 0 TPUMEHEHHS MaHUITYIIIIMOHHBIX pOOOTOB;
CO371aHNE KOMIUIEKCHBIX IIPOrpaMM YIPaBICHUS aBTOMAaTHIECKIMHU, a
TaKKe pOOOTOTEXHUYECKIMHU YCTPOHCTBAMH P UCTIOIb30BAHUN
YHUBEPCAIBHBIX MPOrPaMMHUPYEMbIX KOHTPOJIJIEPOB

KoHCTpyKTHBHBIE 371EMEHTHI M3 MeTalIa Uit COOPKH MOAENH
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MaHMITYJIAIOHHOT0 po0oTa ¢ YriIoBol KHHEMAaTHUKOM: 31 mmiT.
KoHCTpyKTHBHBIE 37IEeMEHTHI U3 MeTalIa sl COOPKH MOJIEITH
MaHHITYJISIOHHOT0 po00Ta C III0CKONapauIenbHO KuaeMaTukoi: 40

IIT.

KoHCTpyKTHBHBIE 3IEMEHTHI M3 MeTalIa Ut COOPKU MOJIEIH
MaHHITYIAHOHHOr0 podota ¢ DELTA kunematukoit: 14 mir.

KpenexxHble a5ieMeHTHI (BUHTHI pa3JIMYHOr0 HOMHUHANA | JUINHBL): 64 1mT.
KpenexxHble 11eMeHThI (Taliki pa3iInyHOro HOMUHaNA): 64 1mT.
CoenunurensHele kabenu: 10 mr.

CepBOMOJy/b: 7 MIT.

B cocraB Habopa BXOMUT yUeOHBIH KOMILICKT, BKITFOYAROIIHIA B CEOs
y4eOHOe rmocodne, Habop OMOIMOTEK TPEXMEPHBIX AIEMEHTOB IS
MPOTOTHITUPOBAHUS MOZIENIEH MaHUIYJISIIIHOHHBIX POOOTOB, a TAKXKE
nporpamMMHoe obecrieueHue st paboThl ¢ HAOOpOM.

YuebHoe mocodue coJepKUT MaTepralibl o pa3paboTKe TPEXMEPHBIX MOIE
MOOMJIBHBIX POOOTOB, MAHUIYJSIIMOHHBIX POOOTOB C Pa3IMYHBIMH THIIAMH
(yrnoBasi KHHEMATHKa, IIOCKO-TIapaljieibHasi KHHEMATHKa, JebTa-KHHEMAT]
(ppryaxkHast KHHEMaTHKa), Iwiathopma CTioapTa), HHCTPYKLUH 110 TIPOSKTHP
PpOoOOTOB, MHCTPYKIIMHU U METOJIMKU OCYIIECTBJICHUS HH)KEHEPHBIX pacyeToB
MPOEKTHPOBAHUH (PacdeThl HArpy3KH 1 MOMEHTOB, PaciyeT MOIIHOCTH IPHUBO
napaMeTpoB KHHEMATHKH), HHCTPYKIMHU 110 pa3paboTKe CUCTEM YIIPaBIECHUs
NpOrpaMMHOT0 o0ecriedeHus ISl YIIPaBiIeHUs] pOOOTaMU, MHCTPYKIIUH U M€
pa3paboTKe CUCTEM YIIPABJICHUS C 3JIEMEHTAMH UCKYCCTBEHHOT'O HHTEJLIEKT
MAaIIMHHOTO O0yYeHUsL.

VYuebGHoe nocobue Ha pycCKOM A3bIKe: 2 IIT.







