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06 yTBEPKAEHNN NepeHHs 060pYyAOBAHUSA, PACXOHBLIX MATEPUASIOB, CPeLCTR
0ByHEeHUs 1 BOCNNTAHUA (MHPPACTPYKTYPHOTO /INCTA) A1A CO3[AHNA U
(hYHKLMOHMPOBAHWUA LLEHTPOR 0GPA30OBaHUA eCTECTBEHHO-HAYYHOH! U
TEXHOMOIMYECKO HanpaB/ieHHOCTel «Touka pocTa», pacno/IOKeHHbIX B CeNkCKOM
MECTHOCTY Y MasTbIX ropoaax Kyprasckoit oénactu

B uenAax WCnosHeHua Meponpuatuii Komnnekca mep (AOPOXHOR KapTbl) no
CO34aHvtd W OYHKUWORWPOBAHWMD B 0OWeobpa3osaTesibHbIX — OprasM3alusx,
PACNONOXEHHbIX B CE/bCKOA MECTHOCTU U MaNbiX ropoaax Kyprasckoin 06nactu, LeHTpoB
06pasoBaHUsA ECTECTBEHHO-HAyYHOW U TEeXHOSOFMYEcKOW HanpaeBneHRocTel «Touka
pocta» B 2024 ropy, YTBEpXAEHHON Npukasom JenapTameHTa obpaszoBaHua U Hayku
KypraHckoi o6nacty o1 20,11.2023 r. Ne 1181 NPNKASbIBAKD:

1. YTBEpPAUTL

- nepeuyeHe 060pYAOBaHWA, pacxXoaHbiX MaTepuanoB, CpPeacTB ofydyeHus WU
BOCMUTAHMA (MH(PACTPYKTYPHBIA AINCT) ANA co3ganmsa 1 yHKUMOHMPOBAKWUSA LEHTPOB
06pasoBaHA  eCTECTBEHHO-HAyYHOW U TeXHOMOMHYECKON HanpaBneHRocTen «Todka
POCTa», PACMONOKEHHBLIX B CEMLCKOW MECTHOCTU U ManbiX ropoAax KypraHckoi o6nactu
(npnnoxeHune 1),

- NepeveHb KOMNNEKTOB 060pYAOBaHWA ANS OCHAWEHWA 06wWeofpasoBaTenbHbix
opraHnsaunin KypraHckoil o6nactn, Ha 6asze kotopblx B 2024 rogy co34aloTcs UEHTPb!
06Pa30BaHNA  ECTEeCTBEHHO-HAYYHOW U TEXHONOrWYeCKo# HanpaBfeHHOCTel «Touka
pocTa» (NnpuioxeHwe 2).

2. KOHTpOe 3a UCNOMHEHWEM TIPUKa3a OCTaBAK 3a CO60iA.

AvpexTop flenaptamMeHTa 06pa30BaHnA U Hayku [ {‘5 4
KypraHckoii 061acTu /S AB. Kouepos

KyzesanoBa MpuHa BnaguMuposHa
(3522) 46-18-42



Mpunoxenne 1 K npukasy fenaprameHrta
06pasosaHnAa U Haykn KypraHckoil obnactu ot
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«O06 yTBEPXASHUN NepeyHa 0bopyaoBaHus,
pacxogHbIX MATEPUASIOB, CREACTB 00yUYerns
1 BOCNUTaHUA (MH(PPACTPYKTYPHOIC Ancta)
AN9 Co34aHUA U (PYHKLWOHUPOBAHWUA LIEHTPOB
00pa3nBaHnA eCcTECTBEHHO-HAYYHON U
TEXHOMOTMHECKOW HANPABNEHHOCTEN «TOoYKa
POCTa», PACMONOXKEHHbIX B CESILCKOW
MECTHOCTU U Manbix ropogax KypraHckou

obnactu»

MepeueHb 060pyAOBaHUS, PACXO4HBIX MATEPUANIOB, CPEACTB 06YUEHUA U BOCNUTAHWUA (MHAIPACTPYKTYPHBIA NCT) 4719 CO3[aHNA U
hYHKLUMOHUPOBAHUA LEHTPOB 00pa30BaHUR eCTeCTBEHHO-HAYUHON U TeXHO/I0rMUECKOR HanpaBAeHHOCTel «Touka pocTa»,

PaACNOAIOXKEHHLIX B CEMIbCKOI MECTHOCTY ¥ ManbiX ropogax KypraHckoii 06nacTu

HavmeHoBaHue
No EavHuLa
obopyaosamus Kpatkue npumepHble TexHudeckve xapakrepuctuki (PBMNO} KonuuecTtso
n/n WU3MEPEHUA
(PBNO)
HaumeHnoBaHue HanpasneHns: «OGopyaoBasne gna odweobpaszosatesibHbIX OPraHn3auiid, He ABNAIWKUXCH MaATOKOMITIEKTHBIMUY
1. HaumeHoBaHue pasgena: «ECTeCTBEHHOHAYYHAA HANPABNEHHOCTL»
ObecneunsaeT BbINONHEHWE IKCMEPUMEHTOB O TEMAM Kypca nanku. Komnnexkraums: BecnpoBogHoii
MYNLTUAATUMK NO (PU3UKE € 6-10 BCTPOESHHLIMU AaTynkamu: LinchpoBoii AgaT4mK TEMNEPATYPLl ¢ ANANA30HOM
n3mMepeHns He yxe yem ot -20 ao 120C Ludpposoii gatunk abconioTHOre 4aBNeHns ¢ AuanasgHoM
Lnchposas n3MmepeHus He yxe yem o1 0 4o 500 klMNa JaTtusK MarHUTHOro NosA ¢ 4UanascHoOM U3MEPEHUA HE YIKE YeM
0T -80 Ao 80 MTA Jarumk HaNpAXEHUA ¢ AnanasoHamu U3MepPEeHNa He yXxe Yem oT -2 4o +2B; ot -5 go +5B:
nabopatopus no
11 buake oT -10 Ao +10B; ot -15 go +15B  [atumk ToKa He yxe uem oT -1 40 +1A [aTumnk akcenepomeTp ¢ wm 48.00
(yeHnIECKas) nokasarensaMmM He MeHee Yem: 12 g; +4 g; 18 g OTaensHele yeTpolicTea: USB ocunanorpady He meHee 2
kaHana, +/-10 B Akceccyapbl: Kabenbs USB coeguHuUTeNbHbIN 3apsagHoe yCTPONUCTBO ¢ Kabenem miniUSB
USB Agantep Bluetooth 4.1 Low Energy KOHCTPYKTOP 4151 NpOBEfEHNS 3kcnepumeHToB KpaTkoe
PYKOBOACTBO NO sKcrylyaTauuy uubposoii nadopartopuu MNporpaMmuoe obecnedveHne Metoauyecknue
pexkomenaalumn (40 paboT) Hannuune pycckonsbiYHOrC caita nogaepxkn Hanuwuve BUAeoponnKoB.
1.2 [Uuchposan QObecneunBaeT BbINGIHEHUE NadopaTOPHEIX PaboT NG XUMUW HA YPOKAX B OCHOBHOW LUKOAE Y NPOEKTHO- wm 48.00

inaéoparopus no

NCCNeA0BaTeNbCKoNi ASATENLHOCTY yHaWMXCcs. KoMnnektauusa: BecnpoBogHON MybTUAATHUK NO XUMUKW C

XVIMum

3-MA BCTPOEHHLIMK AaTymKamy: flaTuuk pH ¢ AMANa30HOM U3MepeHns He yxe Yem oT 0 go 14 pH Aartumk
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HanmeHosaHue
Ne Eannnya
in o60pyA0BaHKA Kpatkue npumepHbte TexHudeckue xapakrepuctuky (PBMO) VBMEPEHIA Konnyectso
(PBNO)
31eKTPONPOBOANMOCTY C AUANAOHAMN U3MepeHnus He yke yem OT 0 g0 200 MKCM; oT 0 a0 2000 MKCM; OT
0 Ao 20000 MKCMm JaTtyunk TEMREPAaTYPL! C AManazoHoOM U3MEPEHUA HE yiKe uem oT -20 ao +140C
OTgensHble aaTunkv: JaTunk ONTUYECKON NNOTHOCTM 525 HM Akceccyapbl: KaBenb USB coeanHMTeNnbHbIiA
(yweHn4eckan) 3apagHoe ycTpoiicTeo ¢ kadenem miniUSB USB Agantep Bluetooth 4.1 Low Energy KpaTtkoe pykoBoACTBO
no 3kcnayarauuu uuchposott nabopartopun Habop nabopaTtopHoi ocHacTkm MNporpaMMHoe obecneueHue
MeToguuyeckve pekomeHgauum He MeHee 40 paboT Hanudne pycckoa3bIHHOTO caiita nogaepxky Hannuve
BUAE0POSIAKOB.
ObecnevnsaeT BbINOAHEHWE NabopaTopHbIX paboT HA YpoKax No 6MGNOrMK B OCHOBHOR LIKOSE N NPOEKTHO-
MCCNef0BaTENBCKOW AEATENBHOCTY yualuxca. KoMnnektaumsi: BecnpoBoAHON MybTUAATUYMK MO
BUronoruK ¢ 5-10 BCTPOEHHLIMK AATYUMKAMW: JaTuuk BAKHOCTU C AMana3oHoMm namepenus 0...100% Jatumk
Linchposas OCBELEHHOCTY € ANana3oHom usMepeHsa He yxe vem o1 O Ao 180000 nk JaTuvk pH ¢ guana3oHom
n3Mepenns He yxe yem ot 0 ao 14 pH flatuik Temnepatypbl ¢ guanasoHoM U3MEPEHUST He yxe Yem oT -20
13 [800PaTORIANIO 0o +140C faTurK TEMREPATYPbl OKDYXAIOLWEN CPEAbl C AranasgHoM U3MEPEHUA He yke YeM 0T -20 go wm 48.00
BUoOrNU ) . v
—— +40C Akceccyapbl: 3apsgHoe yCTPaicTBO ¢ Kaﬁejvlem miniUSB USB Agantep Bluetooth 4.1 Low Energy
KpaTtkoe pykoBOACTEO No 3kcnayarauuy unpoBor nabopaTopun Undpposan suaeokamepa
METAI/TUUECKUM LUTATUBOM, paspelleHne He MeHee 0,3 Mnuke MNporpammuoe abecneveHne
MeToauyeckue pekoMeHgaimn He meree 30 paboT Ynakoska Hanvune pycckoA3bIMHOrO canta NogaAepKKY,
Hanuume BUAEO0pONnKos
2. HaumeHoBaHue pazaena: «JononHuTensHoe abopyaoBaHue
PoboTtoTexxunyeckuin Habop npeAHazHaqeH AN U3yuyeHUsi OCHOB POBOTOTEXHVKW, AeTanel, y3nos u
MEXaHU3MOB, HEOOX0ANMbBIX 417 CO34aHUSA POBOTOTeXHNYECKUX YCTROWCTB. Habop npegcraenaeT cobodi
KOMNAEKT CTRPYKTYPHBLIX 3IEMEHTOB, COEANHUTESLHDBIX STEMEHTOB U 3N1EKTPOTEXHUYECKNX KGMITOHEHTOR.
Habop No3B0NAET NPOBOANTL 3KCNEPUMEHTHI N0 NpeaMeTy (iu3nka, co34asarh U NpOTpaMMMpPoBaTh
OBpasoBaTEMbHbII cobupaemMble MOgeny, N3 KOMNOHEHTOB, vao,qﬂmmx B €ro cocTas, padoyue Mogent MobusbHbIX u
KOHCTPYKTOP ANS craguouapublx POBOTOTEXHUYECKWNX YCTPONCTE C aBTOMATU3UPOBAHHEIM YNPABNIEHAEM, B TOM YUC/IE HA
NPAKTVKA BOUHOTO KOSTECHOM ¥ TYCEHUUYHOM X0y, & TAKKE KOHCTPYKLMK, OCHOBAHHBIX HA UCNO/BE30BAHUN PA3AUYHLIX BUAOB
2.1 POrPAMMUPOBAHHAS nepepay (B Tom 4Mcne YepRAYHbIX 1 3ybuaThiX) a Takke peluaroB. BcTpoeHHble 6ecnpoBogHbie ceTeBble wm 96.00
Y peweHna (Wi-Fi v Bluetooth), BO3MOKHOCTL MHTerp?uldVI c 6ecnnaTHbll\n o6nayHbIM MO, o6ecneunBaloT
nATIKOB BO3MOXHOCTb NPaKTUYECKOT0 U3y4eHUs TEXHONOTUIA UHTEPHETA BEWWElH 1 OCHOB UCKYCCTBEHHOIO

nHTennexTa. ObecneyvBaeTca BO3MOXHOCTb 06BEAVHEHUA HECKONLKNX POBOTOB, COBPAHHBIX Y3 NOA0GHbLIX
HabopoB, B IPyNIbl C CeTeBbIM B3anmogeincTenem. fpegycmoTpeHa ONUUOHaNbHAA BO3MOXHOCTb
pacluMpeHns AoNOAHUTEbHLIMM KOMAOHEHTAMU (HE BXOAAWMMUY B CTAHASPTHYD KOMILIEKTauvio),
NO3BONAWMMY U3YUYATE TEXHNUECKOE 3DEHNE U NPOMbILLASHHYIO POGOTOTEXHUKY. MpegycMoTpeHa

BO3MOXXHOCTb paboTh! HABOPA ¢ AONOAHUTEIbHLIMY 06/1aUHbIMY cepBucaMi. MNpeaycMoTpeHb) MWHUMYM




Neo
n/n

HaumeHoBaHvWe
obopyaoBaHus
(PBIT0)

Kpatkue npymepHsie TexHuueckne xapaxkrepuctnku (PBMNO)

EguHuua
n3MepeHns

KonwuecTtsBo

1Ba NPOrpaMMUpyEMbIX KOHTPOAIEpa B NAACTUKOBLIX KOPAYcax, NO3BOAAI0IIMX 0ZHOBPEMEHHO CO31aBATh
2 BapuaHta poboOTOR PA3/IMYHOIO HAZHAYEHNS, MEIOWMX BO3MOXHOCTL PaBoThl KAk B MOTOKOBOM pexume,
TaK U aBTOHOMHO; NO3BOASIOWMX PEASTA30BATE 0OYHEHWE NPOFPAMMIPOBAHII0 B HECKOAILKMX CPERAX
pa3paboTkn Ha pasnuUHbIX A3kbIKax (kK npuMepy, B cpefax Mblock, Arduino IDE, va askbikax Scrateh, C,
Python, micro Python). Kak MUHYMYM OAMH 13 KOHTPOAIEPOB UMEET BCTPOEHHYID ONepaUMOHHYI0 CUCTEMY,
BCTpOEHHbIe Wi-Fi 1 Bluetooth, nopTt ans NogkntuyeHns Nocref0BaTenbHo COeAUHAEMbIX BHEUIHWUX
YCTPOWCTB (He MeHee 20 0/JHOBPEMEHHO NOAKNIYAEMBIX YCTPOWCTE). Kak MUHUMYM OAWH U3 KOHTPONNEPOB
MMEeET BO3MOXHOCTb O4HOBPEMEHHO 3anucy HE MeHee 8 NparpamMm, ¢ BO3MMKHOCTLIO NepekmoUeHns
Mexay HUMK. Kak MUHUMYM 04UH 13 KOHTPOAICPOR UMERT NOSHOUBETHLIA Aucnneii (IPS), no3asonsiowuii
BbIBOAUTL [JAHHbIE C JATUMKOB B BUAE Tab/mu 1 rpathukoB, a TakkKe co3aaBaTh BCTPOEHHbLIE B KOHTPOAED
BUAEOUTPbL. KOAMYECTBO CEHCOPOB W UCMONTHNTEALHBIX YCTROIWCTB, BCTPOEHHLIX B OANH M3 KOHTPO/1MEpoB., -
He meHee 10 wr. Ofuwee KONMYECTBO 3N1EMEHTOB B Habope He meHee 400 wT., B TOM Yuchne
noAllo4aeMbie Mogynu: - Bluetooth mogynb, - 4BOMHONA gaTUMK AMHVK, - YILTPA3BYKOBOA AaTUUK
PacCToAHUSA, - AATHUK UBETA, - JATHMK KACaHUS 3/1IeKTPOMEXaHNYECKni, - IR Mogyb, - MOTOP NOCTOAHHOTD
TOKA C PeAYKTOPOM — HE MEHee 2 WT., - CePBOAPUBLY, - NyAbT AUCTAHLUMOHHOIO ynpasneHusa IR. Habop
10/1KEH BbITb YKOMINMIEKTOBAH aKKyMYAATOPHbIMIK GaTapeamu. MporpamMmHoe o6ecnedeHne, Ucnonb3yemoe
aNA NPOrpamMmMUpoBaHVA cobnpaembix poGOTOTEXHNYECKMX MOAENE N YCTPONUCTB, ACMKHO ObITb AOCTYMHO
ANA 6eCNNATHONO CKAYMBAHUA U3 CeTU VIHTEPHET U NOC/IEAYIOWErO NCAO/b30BaHNS.

2.2

O6pa3oBaTeNbHbINA
Habop NO MexaHvke,
MEXaTPORWKE U
POBOTOTEXHUKE

Habtop aonxeH 66Tk NpegHasHadeH 4711 NPOBEAEHUS YUEDHBIX 32HATUIA MO N3YUMEHWIO GCHOB MEXaTPOHUKI
M pOBOTOTEXHUKU, NPAKTUNECKOTO NPUMEHEHUR 6a30BbIX 31€MEHTOB 3NEKTPOHUKN 1 CXEMOTEXHIKY, a
TalKe Harbonee PacnPOCTPAHEHHON SeMEHTHON 6a3bl N OCHOBHLIX TEXHNYECKUX PeLLEeHUA, NPUMEHAEMBIX
Npu NPOEKTUROBAHUN U NPOTOTUMMPOBAHKU PA3ANYHBIX NHXEHEPHBLIX, KNOSPHETUYECKMX U BCTPANBAEMbIX
cucTem. B cocTaB Habopa A0MKHBI BXOAUTL KOMANEKTYIOWKE 1 YCTPoicTea, o6naaariyme
KOHCTPYKTUBHO, 3NeKTPUYECKON, annapaTHO 1 NPOrpaMmMHON COBMECTUMOCTLIO Apyr ¢ gpyrom. B coctas
Habopa A0/HKEH BXOANTL KOMIIEKT KOHCTPYKTMBHLIX 3N1EMEHTOB U3 MeTaNNa ANs c6opku MakeTa
MaHVNYASILMOHHOTO poboTa 1 KOMIIEKT METASIMUYECKUX KOHCTPYKTUBHBIX 311eMEHTOB ANs COOpKW MakeTa
Mo BuNbHOro podota. B coctaB Habopa AOMKHLI BXOAUTL NPMBOAA PA3AMUHOMC TUNA: MOTOPbI C
WNHTErPUPOBAHHBIM W/ BHELUHUM AATHYUKOM MOAOXEHNA — HE MeHee 21uT, cepeonpuBoj 60/bLION — He
MeHee 4T, CepBONPUBOS Masblil — He MEHee 2LUT, NPUBOA C BOSMOXHOCTBLHY YNPAB/ICHUS B LUATOBOM
pexumMe — He MeHee 2wT. B coctas Habopa A0/DKHLI BXOANTE 3/1IEMEHTLI AN1A COOPKY BaKyyMHOTO 3axBaTta:
BaKYYMHaA Npucocka — He MeHee 1T, 3N1eKTpoMarHuTHeI KlanaH — He MeHee 1T, BakyymHbilh HACOC — He
meree 1wT. B coctas Habopa JoNKHa BXOAUTL 31eMeHTHanA Ga3a gna NnpoToTMNUROBAHUS: NaaTa gns
HecnaeyHoro NPOTOTUNMPOBAHKS, KOMNNEKT NPOBOAOB PA3/IMHHOIO TURA U A/IMHBI, KOMNIEKT PE3VCTOPOR,

KOMIN/IEKT CBETOANCA0B, CEMUCErMEHTHBIN HANKATOP, Avcnnedi XKK-Tuna, KHONKY — He MeHee 5T,

wm

16.00




No
n/n

HaumeHnosanme
0bopyA0BaHNA
(PBMNO)

KpaTkune npumepHble TeXHUueckue xapakrepuctukn (PBMNO)

EanHnuya
n3mMepeHs

Konuuecrso

NOTEHMOMETPLI — HE MEHee 31T, UH{IPaKPaACHLIA JATUMK - HE MeHee 3WT, yNbTPa3sykoBolh AaTukK - He
MeHee 3LUT, 4aTuuK TEMNEpPaTypb! - HE MeHee 1T, JaTUVK OCBELEHHOCTHY - He MeHee 1w, Mogyns
Bluetooth — He MeHee 1w, Mogynb UK-npnemHuKa — He Medee 1T, MoAynb VIK-nepegatuvka B suae
KHOMOYHOrO NyNbTa YNPaBAeHna — LT, akkyMynsaTop — He MeHee 1T, 3apsfHoe yCTPOMCTBO — HE MEHee
1wr. B coctaB HA6opa J0/KEH BXOAWUTE MY/ILTUAATUNK 818 U3MEPEHNUS TEMIEPATYPLI U BIAXXHOCTY
OKpyXarwei cpegbl — He Meree LT, MynbTngaTunk omkeH 06naqaTe BCTPOEHHBIM MUKPOKOHTPOAEPON,
(takToBas vacToTa - He MeHee 16 MIU, wrHa AaHHbIX — He meHee 8 K6aliT), uHtephelicamm ans
NOAKAKUEHNAA K BHELUHUM YCTPROWCTBAM; UMPPOBLIE M aHANOTOBbIE NOPTL, 1-wire TTL, pazbvem TuNna RJ. B8
COCTAB HAO0pa A0/DKEH BXOAUTH KOMIIEKT YHUBEPCAAGLHLIX BbIUMC/UTEIBHBIX MOAYNEN, NPEACTaBASIOLINX
cobor 6a30ByI0 NNaTy, N1aTy paclMpeHns gNa CEeTEBOrO B3aUMOAENCTBUS U MNaTyY NOAKIOHYEHNS CUTIOBOM
Harpy3kn. Bxogaume B KOMN/IEKT yCTPOKCTEA A0MKHbL! 00/1aaaTh 04HOBPEMEHHOW KOHCTPYKTUBHOW,
3NEKTPUHECKON, annapaTHOW 1 NPOTPAMMHOW COBMECTUMOCTLIO A4PYr € Apyrom. basoBas naata
VYHUBERCANTbHOTO BLIMNC/MTENBHOTO MOAYAR A0/HKHA NPeACcTaBAATL co6oi NporpaMMupyeMblid KOHTROAEP
B cpefe Arduino IDE nim aHanormMuHbiX CBOG0AHO pacnpocTpaHaeMbiX cpejax pa3paboTku. basosas nnara
RomkHa 061aaaTh BCTPOEHHBIMKU UHTepencamMn AN NOAKNIGHEHNA LWIPOBbIX 1 AHANOTOBbIX YCTPOUCTB,
BCTPOEHHBIMM MHTEPdecamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi. llnata paciumpenns
40/1KHa obecneunsaTe BO3MOXHOCTD NOAKNHUYEHUS YHUBEPCA/ILHOMO BIYMCAUTEIBHOTO MOAYAA K CETU
nocpeacTBoM uHTepdieiica Ethernet. lNnara pacwupeHust gomkHa o6nagaTb NOpTamMmM BBOAa-BbIBOAA AN
noAKNYEHNA UMdIPOBLIX ¥ AHASIOTOBbIX YCTPROWCTB, MHTERMENc SP| 1 BO3MOXHOCTLIO NCAKAIOYEHNS
BHELUHEN KapTbl NaMAT. [aaTta paclumpesns An\ NOAKIOYEHVs CUNOBOW HAIPY3KM A0/MKHA obecnevmBaTth
BO3MOXHOCTb NPAMOro NOAKIIOYEHNA BHELLEHE!N CUNOBON HATPY3KU, & TAKKE PEry/IMPYEeMOoi Harpysku
nocpeacTsam PWM unTepcbeiica. B cocTaB Habopa A0/KEH BXOAUTH NPOrPaMMUPYEMbIA KOHTPOEe,
ofecneunsalowmii BOSMOXHOCTL OCYWECTBAATE PA3paboTKy NPOrPaMMHOTO KGAA, UCMONb3YA
MHCTPYMeHTapuit cpeg paspabdoTtkn Arduina IDE v Mongoase OS v s3bIkaB nporpaMMupoBaHus CA\C++,
JavaScript. Flporpammmpyembiil KOHTponnep JomkeH 061aaate NopTamv gns NogkntoyeHns upossix U
AHa/10roBbIX YCTPORCTB, BCTPOSHHbIMY RPOTPaMMUPYEMbIMK KHOTNKaMMN W 3/1€KTPOMEXAHUYECKUMM
MOAYASAMN AN OPraHn3aunm CUCTEMbI PYUYHOTO YNPaBAeHUSA, BCTPOEHHLIMY NPOrpaMmM1upyemMbimiA
CBETOAMOAaMW 4119 nHAMKaUMY padoyero pexuma, BCTpoeHHbIMU udTepdpeiicamun USB, USART, 12C, SPI,
1-wire TTL, ISP, Ethernet, Bluetooth, WiFi. B coctaB Hatopa AOMKEH BXOAUTL MOAY/ b TEXHUUYECKOIO
3peHus , NPEACTABAAIWMIA COBON BEIMMCANTENBHOE YCTPOWCTBO CO BCTROEHHLIM MUKPONPOLEeccopom (Kon-
BO Afep - He MeHee 4T, YacToTa a4pa He meHee 1.2 Ty, o6bem O3Y - He meHee 512M6, abbvem
BCTPOEHHON NamsiTy - He MeHee 81 6), NHTerpMpoBaHHON KamMepoit (MakcuMabHOe pa3pelleHye
BUACONOTOKA, NepeaasaeMore no nHTepdeicy USB - He meHee 2592x1944 ep.) v ONTUYECKOH CUCTEMOM.

Mogynb TEXHMYECKOrO 3peHUs JosmkeH 06najath COBMECTUMOCTLIO ¢ PA3AIMYHLIMU NPArPaMMUDYEMbIMU




n/n

HanmeHosanune
obopygoBaHus
(PBNO)

Kpatkue npumepHbie TexHudeckue xapakrepuctukn (PBIO)

EguHiua
usMepeHus

Konu4yecTeo

KOHTPOMNEPAMU € NOMOLULIO MHTepdieiico. - 1-wire TTL, UART, 12C, SPI, Ethemet. Mogysib TeXHUHECKOTO
3PEeHUN A0MKEeH obecneymsaTs BbINOAHEHWE BCEX U3MEPEHNUI W BLIUUCAEHUH NOCPEACTBOM COGCTBEHHBIX
BbIYMC/TUTESIbHBIX BO3MOXHOCTEN BCTPOEHHOFO MUKponpoueccopa. Mogynb TEXHWYECKOFO 3PEHUS 4oMKeH
06nagaTb BOSMOXHOCTBI0 KOMMYHUKaUVW € aHASTOTYHBIMY MOAYISMY MOCPEACTEOM LUWHBI HA a3ze
NOCNeAOBATENBHOrO MHTEPhelica ¢ Uenbio AanbHeliuei nepeaauv pesyibTaToB 3MepeHnii rpynnsbl
MoAyiei Ha yNpasnawee BLIMUCAUTENLHOE YCTPOWCTBO, NOAKIIUYEHHOE K AaHHOH Wkke. Moaynb
TEXHUYECKOT0 3peHunsi A0/KEeH 00ecneynBaTh HACTPONKU PEXUMOB paboTbl - HACTPOIKY 3KCNO3MLMN,
Ganaxca 6enoro, UBETOPA3HOCTHBLIX COCTABNAILWMX, NoWaay obHapyxmBaemol 061acTn usobpaxeHns,
OKPYIrNIoCTY 0GHapyXMBAEMOl 0611acT U306paKeHVA, NONOXEHUE 0DHapyXnBaembix obnacref
OTHOCWUTENILHO APYr APYra, MalrHHOe obydeHue NapamMeTpoB HEMPOHHBIX ceTel a8 0bHapyYKeHuA
06beKToB, hopMy 1 3aKOAUPOBAHHbIE 3HAYEHNS OOHAPYKMBAEMbIX MAPKEPOB TUMA Aruco, pa3Mepbl
OBHAPYXMBAEMbIX OKPYXHOGCTEN, KBRAPATOB W TRPEYIO/IbHAKOB, NAapamMeTROB KOHTPACTHOCTY, PA3Mepos,
KPWBW3HbI U NOSOXEHVS PACNo3HABAEMbIX MHKIA. Habop AomkeH ofecneunsaTh BOSMOXHOCTb
pa3paboTkn Mogenu mobunsHoro poboTa, ynpasnsemoi B FPV-pexume nocpeacyBoM NporpaMmMHOro
obecneveHns 419 NEPCOHANBLHOIO KOMINBIOTEPA U MOBW/bHbBIX YCTPOICTB Ha 6ase OC Android nan 10S,
06ecneunBaloLLEro BO3MOXHOCTb YNIPABAEHNA MOOUAbHLIM POGOTOM U BCTPOEHHbLIM MAHUNYISTOPOM
NocpeAcTBOM rpadinueckoro nHTepdielica, BKIoYaLW MM B ce6a Habop KHONOK 1 nepekiiovaTeneii,
PKOVCTUK, 06NacTb Ang oTobpaxeHus suaeo. Habop gomkeH o6ecneunsats BO3MOXHOCTL U3yueHNA
OCHOB PA3paboTkY NPOrPamMMHbIX ¥ annapaTHbIX KOMNAEKCOB MHXEHEPHbLIX CUCTEM, petueHnii B cdepe
"UHTepHeT Bellei”, a Takke pelseHnii B 061actn poboTOTEXHUKM, UCKYCCTBEHHOIO UHTENAEKTA U
MalwuHHOTo obyueHns. B coctas Habopa 4O/MKHO BXOAWUTE NOCOOUE NO U3YYEHUKD OCHOB 3NEKTPOHMKA 1
CXEMOTEXHVIKW, peweHul B cthepe "MHTEPHET Bewen”, paspaboTku 1 NpoTOTMNMPOBaHWI0 Mogenel
po6oToB. B cocTaB Habopa 40sKHO BXOAUTL NOCOGME Mo M3yYeHN0 OCHOB PA3padoTkn CUCTEM

TEXHUHECKOTO 3pEHNA N 2N1€MEHTOB UCKYCCTBEHHOIQ UHTENEKTA.

2.3

KOMNAEKT rnocyabl v
obopygoBaHna ana
YUEHUUECKUX OMNbLITOB
[(XuMKnA, HU3NKa,
Buonorus)

litaTve habopaTopHbll XuMuuecknii 1 Hawka MeTpu 3 HaBop WHCTPYMEHTOB NpenapoBaribHbIX (nuHyeT,
CKaNbNefb, UrNa NnpenapoBasbHas (2 Wr.), CTekno npegmertHoe (3 wWr.), cTekno nokposHoe (100 wr.)) 1
Noxka gna oxvraina sewects 1 Crynxa capdroposan Nel 1 Mecr Nel 1 BoinapurensHas yawa Nel 1
PrrakoH gNnAa xpaHeHna Teepabix peaktneos (50 mn) 10 GnakoH AN XpaHEHUA pacTBOPOB PEAKTUBOB €
Kpbilkamy kanensHuuamn 20 Npobupka NX-14 20 Mpotupka MX-16 10 MNprubop gaa nosyyeHns rasos 1
CnupToBka 1 Mopiouee ana cnuptosok (0,33 i) 1 GunsTpet (100 wT.) 1 Konba KoHuueckaa 50 mn 1
MNanouka CTEKNAHHAA (C PE3UHOBLIM HAKOHEUHNKOM) 1 MepHbIil LnuHAp (NAacTukoBsIii) 25 mn 1 Bopoxka
CTekNsiHuas B-36 (manas) 1 Crakad cteknsaHHbiii (100 mn) 1 TasocotsogHas Tpybka (rbkas) 1 SloTok 1

wm

16.00

2.4

Ha6op Or3/Ers

‘husnka)

PexomergyeTtca chopmuposaTh Habop O 3/END, no3sonswmii NPOBOANTE NPAKTUYECKUE 3a4aHust APy

npoBeAeHUY 0BWEro rocyAapCTBEHHOIO 3K3aMeHa No hr3nke ¢ MCNOb30BaAHNEM COOTBETCTBYHLEHN

wim

96.00




Ne
n/n

' HaMMeHoBaHVe
06opyaoBaHuA
(PBNO)

KpaTtkue npumepHble TexHnYeckne xapakrepuctuku (PBMO)

EanHvua
U3MEpPEHUs

Konuyecteo

nabopaTopHOi NOCYabl, peakTUBOB, yueBHO-AEMOHCTPALNMOHHOro 06opyAoBaHuA. Npu hopMupoBaHUK
pPeKoMEHAYETCS YYUTbIBATb (hakTUYECKYIO NOTPEBHOCTL 06pa30BaTeNbHEIX opraHuzayyii. B Habop Bxogat
He MeHee 5 KOMI/IeKTOB, BKAYarWme B TOM HACAE Cedyolme U3MEPUTE/IbHbIE NPUCNIOCOBNEHNA 1
yuebHoe 060pyaoBaHUe: » BECHI 3NEKTPOHHDIE * N3MEePUTESIBHbIA LWANHAR ¢ UCTOYHVK NUTaHNA
NOCTOAHHOTO TOKA * AMHAMOMETPbI * BPYCKN * G/10KW © TRY3b! * NPYKUHGI ¢ LMAUHAPLI (CTANbLHOM,
ANIOMUHUEBBIA, MNACTUKOBLINY ¢ COBUPAIOLLIAA U PacCeUBaOWAs SIMH3bI * BONLTMETP * aMNEPMETP * LITATUB

2.5

Ha6bop Or9/ErS
(XunMmns)

B Habop BXOAAT BeCkl AabopaTopHbie 3neKTporHbie 200 1, cnupToBka nabopaTtopHan, BOPOHKa
KOHUYECKas, Nanoyka CTeKNaHHasn, npobupka MX-14 (10 wWTyK), CTakaH BLICOKWIA ¢ HOCUKOM BH-50 ¢ MeTKOl
(2 wWTyKn), UNMHAP N3MepuTenbHblii 2-50-2 (CTEKNSHHLINA, ¢ NPUTEPTON KPLILLKOM), WTaTUB AR NPpabupox
Ha 10 rHész, 3aKuM NPOGUPOUHLINA, WNATeNb-AMKEeUKa (3 WTykK), HABoP (HNAKOHOB 4NN XPAHEHWUA
PacTBOPOR ¥ peakTUeoB (06beM hnakoHa 100 mn - 5 koMNAEKTOB No 6 WTyK, 06bem hnakoHa 30 mn - 10
KOMIM/IEKTOB NO 6 WTYK), UUANHAD U3MEPUTESbHBIA € HOCUKOM 1-500 (2 WTyKK), cTakaH Bbicokuid 500 Mn (3
WITYKKM), HABOP epLleil AN MbITLA NOCYAbl (EpW ANA MbITbA NPOGMPOK - 3 WTYKK, epLU ANA MbITeA KoNb - 3
LITYKK), XanaT 6enbiit X/6 (2 WwTyku), nepyaTky pe3uHOBbIE XUMNYECKUE CTONKUE (2 WTYKW), OYKK 3aLUUTHLIE,
hunbTpbl GymakHbie (100 wTyk), roproyee ans cnuprosok (0,33 n). B cocTas HaGop BXOZAT peakTuBb:
ANIOMUHNIA, Kee30, CONSIHAA KUCNOTa, MeTuaopaHxk, (heHoNTanenH, aMmMnuaxk, Nepokcns BOJOROAA,
HUTPAT cepebpa u gpyrue; B 06WeR CNOXHOCTY - 44 pa3NNUHbIX BEWECTB, UCNOMb3yeMblX 1A
COCTaB/IEHUA KOMMNIEKTOB PEakTMBOB NPWU NPOBEAEHNN IK3AMEHALMOHHBIX 3KCNEPUMEHTOB NO KypCy
LUKONBHOU xMMUKA. PexomergyeTca hopmmpoBaTe Hatop OM3/ENS, no3sonsiowmii NpOBOAVTL
npakTU4eckne 3aaxdna Npyn NposeaeHVy 0BLLEeTo rocy4apcTBEHHONC JK3aMeHa Mo XUMK ¢
MCNONL30BAHAEM COOTBETCTBYIOWLE NabopaTOpHOV NOCYAbl, PEakTUBOB, YHeOHO-AEMOHCTPAUNOHHOIO
o6opyaoBanma. MNpu hopMUpoBaHUM PEKOMEHAYETCA YUNTLIBATL (DaKTMHECKYD NOTPEeBHOCTL
06pa3’0BaTEMNLHLIX OpraHu3aLyii.

wm

2.6

MuKpockon
umndpposoi

Tun mMmukpockoria: Gruonormyeckuti Hacaaka MUKPOCKONAa: MOHOKYNARHas HasHaueHue: NnaGopaTopHbIi
MeTtoa uccnefoBaHus: CBET/IOE None MaTtepran onTukK: ONTUYECKOE CTEKNO YBEeUYeHne MUKpoCKona,
kpar: 64 — 1280 Oxynspur WF16x O6bekTuBbl: 4X, 10x, 40xs (nognpyXWHEHHbII) PEBONbBEpPHAA r0/10BKa:
Ha 3 06bekTrBa Tui NOACBETKU: 3ePKaN0 WK CBETOAKOA PacnonoXeHWe NOACBETKN: BEPXHAA U HYKHAA
Martepuan kopnyca: meTtann MNpeaMeTHbINA cToanK, Mm: 90 VIcTouHuK nutaHus: 220 B/50 My Yvcrio
Meranukceneli: 1

wm

80.00

128.00

3. HaumeHasaHve pasgena: «KoMmneloTepHoe obopyaosadme»

3.1

MHOTroyHKUNOHaNb
HO€ YCTPOWCTRO
(NpUHTER, CKaHep,

Konup)

Tun ycrporicTea: MHOrohyHKUMOHaNBHOE YCTPOMCTRO (M®Y); LIBETHOCTE Neyats: YepHo-benas;
TexHOA0MA nevaTi: aNekTporpaduueckas (nasepHas, ceeToanogHas); dopmart nevaTn: He meHee Ad; Tun
CKAHKPOBAHWA: NPOTAXKHBIA/NAHIETHBIA; BO3MOXHOCTL CKAHMPOBaHKA B (hopMaTtax: He MeHee A4,

B C_n‘q(‘:oﬁ NOAKNOYEHUS: LAN, Wi-Fi, USB

wm

16.00




n/n

HaumeHoBaHue
o6opyaoBaHNs
(PBMNO)

Kpartkve npuMepHsie TexHuueckne xapakrepuctuku (PEMNO)

EanHuuia
n3MEpEHNA

Konnuecrso

3.2

Hoyroyk

®opm-hakTop: HOYTEYK, Pazmep guarcHanu: He meHee 15.6 Awiimos; PaspeweHue skpaHa: Full HD, Quad
HD unaun Ultra HD; 06wt 06beM YCTAHOBAEHHOW ONEPaTUBHON NaMATU: HE MeHee 8 [6aliT;
MakcrmanbHbitt 061LMIA NoAAEPKMBAEMBIN 06LEM OREPATUBHOK NaMATH: He MeHee 16 IoaiT, O6bem SSD
HaKONUTENA: He MeHee 240 I'6aiiT; becnposogHas ceAsb: Wi-Fi; KomuecTeo BCTPOEHHBIX B KOPNYC NOPTOB
USB: He meHee 2, 13 XOTOpbIX He MeHee 1 4omkHo 6biTk USB Bepcun He Huke 3.0; Paspewenne B36-
Kamepobt, Mnukcens: He MeHee 0.3; BCTpoeHHbI MUKpoGhoH; Knasuartypa ¢ packnaakol n MapkupoBKoi
knasuw QWERTY/WLLYKEH; Moaaepxka cTaHgapTos 6ecnposogHoi ceasu; 802.11a/b/g/n/ac;
Mpoun3eoAuTENLHOCTL Npoleccopa (3HadeHne nokasartena «CPU Mark» no Tecty «Laptop & Portable CPU
Perfomance» http:/imww.cpubenchmark.net/laptop.html): He menee 5000 eaunmy,; Hanuune maHunynaTopa
Mbilb B KOMN/IEKTE: 4a; YCTaHOB/EHHAA ONepaLMoHHas cucTema ¢ rparuyeckim NonbL30BaTENLCKUM
nHTepqIecoM, CBeAEHUA 0 KOTOPOM BK/IIOUEHBI B €AMHBIA PEECTP POCCUIICKMX NMPOTPaMM AN5 3MeKTROHHBIX
BbIMUC/INTENBHBIX MaLLMH U 633 AaHHbLIX; YCTaHOBASHHLIM NaKeT OUCHOTO NPOTPAMMHOTC o6ecneyeHus,
COBMECTUMOrO C YCTaHOB/IEHHOH ONEePaLnOHHON CUCTEMOI, CBEAEHUA O KOTOPOM BKAKOYEHb! B € UHbIi

peecTp POCCUiickUX NPorpaMm A5 371EKTPOHHBIX BIUUCIUTENLHBIX MALLUH U 623 gaHHbIX.

wm

48.00

HaumeHoBaHue HanpaBfeHus: «06opyaoBaHue ans o6ueodpazoearenbHbIX OpraHu3anuil, ABAAIOLMXCA MaNOKOMMNAEKTHLIMUS

1. HavmeHoBaHue pasaena: «ECTeCTBEHHOHAYHHAN HANPAaBIEHHOCTLY

11

Linchporas
inadopatopua no

chnsuke
(yueHrueckas)

(O6ecneunBaeT BLINO/IHEHME 3KCNEPUMEHTOB N0 TeMam kypca im3nku. Komnaextauma: BecnposoaHok
MYNbTUAATUMK NO (Pu3nke ¢ 6-10 BCTPOEHHBIMU aaTumkamu: Linthpoeoi aaTumk Temnepatypbi C Avana3oHom
M3MEpPEHKA He yKe uem oT -20 go 120C Uundgposoii gaTuniK abcoAlTHOrO A3BASHUA C AKana3oHoM
n3mepeHna He yxe dem o1 0 go 500 kMa JaTtumk marHUTHOrO NoNsA ¢ ANanasoHoM U3MEPEeHUs) He Y)KE YeM
07 -80 a0 80 MTh JaTuvk HanpaXeHna ¢ AnanasoHamin N3MEPERNA HE yXXe Yem OT -2 40 +2B; o1 -5 ao +5B;
o1 -10 go +10B; o1 -15 go +15B  fatunk ToKa He yie Yem o7 -1 go +1A JlaTumK akcenepomeTp ¢
nokazatensamu He MeHee Yem: 22 g; +4 g; £8 g OtaensHule yeTpatictea: USB ocupnnorpady He meHee 2
kanana, +/-10 B Akceccyapbl: Kabenb USB coeanHnTenbHLIA 3apsgHoe YCTpoicTeo ¢ kabenem miniUSB
USB Agantep Bluetooth 4.1 Low Energy KOHCTPYKTOP AnA NpoBeaeHWna 3kcneprMmeHToB KpaTkoe
PyKx0OBOACTBO NO 3KcnyaTauvuu uudiposoi nadoparopun MNporpammHoe obecneveHne Metogudeckue
nekoMeHgatmm (40 paboT) Hanmune pyccroasbINHOre canTa noagepxkn Hanuune BUReopoukos.

wm

12.00

1.2

Lugpposan
nabapaTtopus no

XMWY
(yueHnueckas)

ObecneuvBaeT BbINOHEHUE NabopaTopHbIX PaboT N0 XUMUNW HA YPOKAX B OCHOBHOM LUKONE W NPOEKTHO-
UCCrneaoBaTesibCKoll AEATeNbHOCTY yyalmxca. Komnnekrayus: becnpoBofHON MyAETUAATUUK NG XUMUK C
3-MA BCTROEHHLIMU gaTtumkami: flaTtumk pH ¢ gnana3oHoM UsMepeHna He ke YeM ot 0 a0 14 pH Aatumnk
3NEeKTPONPOBOAUMOCTH C AUANA30HAMN N3MEPEHNA He e yem 0T O go 200 mxCwm; o1 0 a0 2000 MkCwm; oT
0 Ao 20000 mxkCm JaTuuk TeMnepaTypel C AManasoHoM U3MEpPEeHna He ke yem ot -20 go +140C
OTaeNbHble AaTYUMKA: JaTunk onTMYecKor NA0THOCTK 525 HM Akceccyapbl: Kabenb USB coegnHuTeNbHbIIA

3apagHoe ycTpoiicTeo ¢ kabenem miniUSB USB Agantep Biuetooth 4.1 Low Energy Kparkoe pykoBOACTBO

tum

12.00




HavnmeHosaHue

EauHuua

PACIIMPEHNS A0NONHUTENLHBLIMY KOMNOHEHTAMM (HE BXOAALLYMY B CTAHAAPTHYIO KOMIVIEKTALMIKD),
NO3BOASIOWUMIA M3YYaTh TEXHUYECKOE 3PEHNE N MPOMBHUNEHHYKO POGOTOTEXHMKY. MNpegycMoTpeHa
BO3MOXHOCTb paBoThi HaBopa ¢ AONONHUTESNBHLIMU 06AaRHLIMY cepaucamy. MpegycmoTpeHbl MUHUMYM
fABa NporpaMMnupyemMblx KOHTPO/Uiepa B NNaCTUKOBBIX KOPRyCax, NO3BONAKWWMX CAHOBPEMEHHO CO3AaBaTh
2 BapuaHTa PoBOTOB PA3/IMUHOTO HA3HAYEHNA, MMEIKLLNX BO3MOXHOCTb PaboThbl Kak B NOTOKOBOM peXUME,
TaK 1 aBTOHOMHO; NO3BOASIOWNX PeA/IMI0BaTL 06YUeHUe NPOrPAMMUPOBAHUI0 B HECKOSbKUX Cpejax

No
- obopyaoBaHns KpaTtkue npyMepHbie TexHuueckne xapaxrepuctuky (PBMNO) KONU4ecTeo
n/n u3IMepeHnn
(PBMNO)
no aKcnayarauun yuposor naboparopun Hatop nabopaTopHoii ocHacTku NparpammHoe obecneveHune
MeToauueckne pekomeHaaumn He meHee 40 paboT Hamuune pycckos3bIuHOro caifTa noagepxkn Hasmuue
BUAEOPOIMKOB.
O6ecneumBaeT BLINOAHEHNE NaBOPATOPHbLIX PABOT HA YPOKAX M0 BOACIMN B OCHOBHOW WKOE U NPOEKTHO-
UCCNEA0BaTENBLCKOW AEATENBHOCTU yHaumxca. Komnnekrauua: becnpoBoaHoi MynbTUAATUMK O
fuonorun ¢ 5-10 BCTPOEHHbIMK gaTyukamu: JaTunk BAAXKHOCTH ¢ AUana3oHoM uamepenna 0...100% Jarunk
Undbposan OCBELUEHHOCTU € AMaNa30HOM U3MEpEHUs He yre ueM 0T 0 go 180000 sk Jatuuk pH ¢ granasoHoM
naGoparopus no n3mepeHns He yxe vem o7 0 go 14 pH Aammi TEeMNEepaTypbl C AKana3oHOM N3MEPEeHNs He yKe yem oT -20
1.3 10 +140C [laTumK TEMNepaTYPbl OKPYXaKWEN cpeabl ¢ AMana3oHoM U3MEpEHUs He yKe Yem oT -20 go wm 12.00
BUONOTUN . . .
(y4eHIYecKas) +40C Akceccyapbl: 3apagHoe yCTponcTBO C Kaﬁegem miniUSB USB Aaantep Bluetooth 4.1 Low Energy
KpaTtkoe pykoBOACTBO NG 3kcnayaTatimm uupposon nadopaTtopuu Liudposan sngeokamepa c
MeTaIMUECKNM LUTATMBOM, paspelleHne He menee 0,3 Mnukc Mporpammuoe obecnedeHne
MeToguueckue pekomergaumm He meHee 30 paboT YnakoBka Hanvumue pyccKOsi3bIMHOIO CanTa OAAEPKKA,
Hanuyne BuaEOPONKOB
- 2. HanmeHoBaHue pasgena: «JononHuTensHoe 000pyaoBaHue»
PoboToTeEXHWYECKUIT Habop npeaHasHaueH Ans u3yueHns OCHOB POBOTOTEXHUKY, AeTaNel, Y3/10B 1
MEXaHU3MOB, HEOOX0AYMBIX A5 CO34aHMsl POBOTOTEXHUUECKMX YCTpOoitcTB. Habop npeacrasnaeT coboi
KOMNEKT CTPYKTYPHBLIX 3NEMENTOB, COSAUHUTETbHLIX INEMEHTOB W INEKTPOTEXHUYECKNX KOMMOHEHTOB.
Habop no3BosgeT NpoBOAUTL SKCAEPUMEHTBI MO NIPeaMeTy hnanka, co3gasaTh 1 NPOrpaMMnMpoBaTh
cobupaeMbie MOAENN, N3 KOMMNOHEHTOB, BXOAAWMX B €r0 COCTag, padoyne Moaemm mMoBUABHbLIX Y
CTauMOHAPHBLIX pOBATOTEXHUUYECKUX YCTPOWCTE C aBTOMATU3UPOBaHHLIM YOpPaBeHMeM, B TOM Ynciie Ha
O6pazosaTenbHbiii KONECHOM U NYCEHUYHOM X0AY, a TaKkKe KOHCTPYKLMI, OCHOBAHHbLIX HA UCNOSIb30BAHUN pAsUUHbIX BAAOB
KOHCTPYKTOP ANst nepeaad (8 TOM YMCNE HEPBANHBIX ¥ 3ybuyaTbix} a Tawke phlyarcs. BCTpoeHHble 6ecnpoBoiHbIE CEeTEeBble
NPaKTUKN GA0UHOFO peweHus (Wi-Fi n Bluetooth), BO3MOXHOCTb WHTErpauun ¢ ﬁeCﬂﬂaTHbLM obnauHbim 10, obecneunsaloT
2.1 PO PAMMUPOBAHMS BO3MOXHOCTE NPAKTUUYECKOIO U3YUEHUA TEXHOOINI MHTEPHETA BEUEI N OCHOB UCKYCCTBEHHOTO wm 24.00
e KO BTN nHTENNEKTa. O6ecneurBaETCA BO3MOXHOCTE 00beAUHEHNA HECKONIbKUX pOBOTOB, COOPaHHbLIX U3 NoA0OHKIX
NATUNKOB HAGopOB, B IPYNLI ¢ CETEBLIM B3auMoencTanem. MNpegycMoTpeHa onunMoHastbHad BO3MOXHOCTb

pa3paboTKu Ha Pas/IMHHLIX A3LIKaX (K npuMepy, B cpeaax Mblack, Arduino IDE, Ha a3wikax Scratch, C,




n/n

HanmeroBaHue
o6opyaoBaHma
(PBNO)

KpaTkue npumepHble TeXHu4ecime xapakrepuctuku (PBIMO)

Eavnuua
U3MEpPEHna

Konu4ectso

Python, micro Python). Kak MUHUMYM 0AWH U3 KORTPOSEPOB UMEET BCTPOEHRYIO ONEPaMOHHYI0 CUCTEMY,
BCcTpoeHHble Wi-Fi v Bluetooth, nopt ans nogknouenus nocnefoBareflbHe COeAUHAEMbIX BHEWHNX
YCTPONCTB (He MmeHee 20 0AHOBPEMEHHO NOAKNICHAEMBIX YCTPOWCTB). Kak MuHUMYM OfWH 13 KOHTPOSINepoB
VMEET BO3MOXKHOCTb OAHOBPEMEHHON 3anncK HE MeHee 8 NPorpamMM, C BO3MOXHOCTBIO NEPEKNYEHUA

MeXAy HAMKU. Kak MUHWMYM OAVH W3 KOHTPOAIEPOB MMEET NOAIHOLBETHLIA gucnneii (IPS), no3BoA0WuiA
BLIBOAUTL AaHHbIE C AATUYUKOB B BUAE Tabnuy v rpadivkos, a Taioke Co34asaTb BCTPOEHHBIC B KOHTPG/NEp
BUACOUTPbE. KONMUECTBO CEeHCOPOB Y UCNONHUTESIBHBIX YCTPONCTB, BCTPOEHHBIX B OAUH U3 KOHTPONNEPOS, -
He meHee 10 wT. Ofiee KONNMYECTBO 3M1EMEHTOB B Habope He MeHee 400 Wr., B TOM yuche
noaknioyaemble Moaynu: - Bluetooth mogynb, - ABOVHOU AATUUK NMHUK, - YNETPAIBYKOBOW AATHMK
PacCTOAHMNA, - AATUMK UBeTa, - 4aTUMK KaCaHUS IN1EKYPOMEXAHUUECKUR, - IR MoAy b, - MOTOP NOCTOAHHOIO
TOKa C PeAyKTOPOM — HE MeHee 2 LUT., - CEPBONPUBAA, - NyAbT AUCTAHUMOHHOrO ynpasneHus IR. Habop
A0MKEH BbITh YKOMMNEKTOBAH akKyMyNATOPHLIMK® Gatapesmi. MporpammHoe obecneyenmne, ncnofbyemoe
A5 NPOrPaMMUPOBAHUA COBMPAEMbIX POGOTOTEXHUMECKMX MOAENEH N YCTPOWCTB, AO/MKHO BbiTh AOCTYNHO
0N BecnAaTHOro ckaYMBaHua M3 cetn VIHTEPHET ¥ nocneyoWwero Ncno/Ib30BaHus.

2.2

O6pasoBaTefIbHbIA
Habop N0 MexXaHuke,
MEXATPOHVKE 1
po6oToTexXHUKe

Habop AomaxeH BbiTh NpeAHasHaYeH ansa NpoBedeHns y4ebHbIX 3aHATUN N0 U3YUEHNIO OCHOB MEXATPOHNKN
1 pOBOTOTEXHWUKK, NPAKTUYECKOTO NPUMEeHeHUA Ba30BbIX 3/1IeMEHTOB 3/IEKTPOHUKA U CXEMOTEXHUKN, a
TaKKe HauGonee pacnPoCTpaHeHHoN ANEMEHTHON Ha3bl U OCHOBHBIX TEXHUHECKMX PELLEHNN, NPUMEHASMBbIX
NPy NPOEKTUPOBAHUU U NPOTOTUNMPORAHUN PAa3NUYHBIX MHXEHEPHDBIX, KUOEPHETUHECKUX ¥ BCTPAUBAEMbIX
cuctem. B coctas Habopa AomKHLI BXOAUTL KOMNAEKTYIGULKE U YCTPOKRCTBa, obnagaoume
KOHCTPYKTUBHOM, 3NEKTPUYECKOR, annapaTHoO 1 NPOrpaMMHOi COBMECTUMOCTBIO APYT € ApYroM. B coctas
HaGopa S0/MKEH BXOAUTL KOMINJ/IEKT KOHCTPYKTUBHBIX 3MIEMEHTOB M3 MeTanna gns cbopku Maketa
MaHUNYNSALUMOHHONO POBOTA M KOMNIEKT METAVINHECKNX KOHCTPYKTUBHDBIX 3/1IEMEHTOB ANA COH0PKU MakeTa
MobuaeHOro poboTa. B coctas Habopa AOKHEI BXOAUTH NPUBOAA PA3ANYHOIO TURA: MOTOPbI C
VHTETPUPOBAHHBIM UNY BHELLIHUM JAaTYUKOM NOAOKEHUS — He MeHee 2LUT, cepBonpusog, 60AbLIOIA — He
MeHee 41UT, CePRONPUBOA MaNbIi — HEe MeHee 21UT, NPUBOJ, C BO3MOXHOCTBIO YNPAB/IEHUA B LLIArOBOM
pexume — He MeHee 2wT. B coctas Habopa A0/MkHBI BXCAUTL SAEMENTBI A/1A COOPKY BaKYYMHOTO 3axBaTa:
BAKyYMHast NPUCOCKA — He MeHee 1T, 3M1eKTPOMArHUTHLIN KNanaH — He MeHee 1T, BakyyMHbI HACOC — HE
MeHee 1T, B coctaB Habopa i0/MKHA BXOAUTL 3nemeHTHas 6asa Ans NPOTOTUNVPOBAHKS: naaTa Ang
GecnaeqyHoro NPOTOTUNMPOBAHUA, KOMMNAEKT NPOBOAOB PA3SIMYHOIO TYNAa ¥ 4/ IMHLI, KOMNNEKT PE3nCTOROB,
KOMRAEKT CBETOAUG/OB, CEMUCETMEHTHbI MHAUKATOpP, Ancnnei XKK-Tuna, KHOAKW — He MeHee 5w,
NOTEHLWOMETPb! — HE MeHee 3WT, MHDPaKPACHbIK JAaTumK - HE MeHee 31T, YAbTPasBYKOBON AaTumkK - He
MeHee 3WT, AaTUMK TeMNEPATYPbI - He MeHee 1T, JaTumK OCBELLEHHOCTH - He MeHee 1T, MOAY b
Bluetooth — He meHee 1T, Moaynb MK-npreMHuka — He meHee 1T, moayns MK-nepegatunka B Brje
KHOMOYHOTO Ny/IbTa YNPaBAeHWA — 1T, akKyMynsiTop — He meHee 1T, 3apsgHoe YCTPOWCTBO — HE MeHee
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n/n

HawmenoBaHue
o6opyaoBaHns
(PBIMO)

KpaTtkve npumepHsie TexHuueckue xapaxrepuctuku (PBMO)

EgnHurua
namepeHus

Konudecieo

lwr. B coctas Habopa [OMKEH BXOANTb MYSIbTUAATYMK /1A U3MEPEHUS TEMNEPATYPb! 4 BAAXKHOCTYU
OKpYXaroulei cpeabl — He MeHee 1wT. MynsTMAATUMK BOMKeH 061aAaTh BCTPOEHHBIM MUKPOKOHTPRONNEPOM
(TakTOBaA yacToTa - He MeHee 16 My, wnHa gaHHbIX — He MeHee 8 K6anT), nirepgeticamn ans
NOAKTIOHEHWA K BHELWWHUM YCTPOKCTBaM: UM(PPOBbIE 1 aHANOroBble NopThl, 1-wire TTL, pa3bem Tuna RJ. B
cocras Habopa JOSDKEH BXOAWTb KOMITIEKT YHUBEPCAIbHBIX BbIUMCAWTE IbHLIX MOAYE|, NPeACTaBASIOUMNX
c060# 6a30BYyI0 NAATY, NNATY PACLUIMPEHNS ANA CETEBOIO B3ANMOAENCTBUA U NAATY NOAKNIOYEHNUA CUMOBOIR
Harpysky. Bxogawme B KOMNAEKT YCTPONCTBA 40/MKHEI 00n1agaTb O4HOBPEMEHHCIW KOHCTPYKTUBHOM,
9NEKTPUHECKON, annapaTHOK W NPOTPaMMHOIN COBMECTUMOCTBIC ApYT ¢ Apyrom. ba3osas nnata
YHUBEPCANBHOIQ BEIMUCIMTEABHOIO MOAYNSA ACGKHA NpeACTaRAATL CoBol nporpaMmMrupyemelin KOHTPONEep
B cpeae Arduino IDE wnu ananoruunsix ceo0aH0 pacnpocTpaHaeMeX cpeaax paspadoTku. Basosas nnatal
O/MKHA 06NaAaTh BCTPOEHHLIMY UHTERPMENCAMU 4Nt NOAKIGUEHNS LMIDIPOBLIX W aHAJI0TOBbIX YCTPOICTB,
BCTPOEHHbIMU uHTEpdeticamn USB, UART, [2C, SPI, 1-wire TTL, Bluetooth, WiFi. lMnaTta pacwmpenrus
A0SHKHa obecneynBaTb BO3MOXHOCTb NoAKAKYEHKA YHUBEPCANBLHOIG BRIYNCNTENTBHOFO MOAYSIA K CETU
nocpeAcTsoM uHTepdieica Ethernel. Mnarta paclumpenusn gomkHa 06naaaTe noptTamis BBOAa-BLIBOAA /14
NOAKNIOYEHNS UMPPOBBIX 1 AaHAIOTDBbIX YCTPOICTE, MHTEpthec SPl 1 BO3MOXHOCTBLIO NOAKNKYEHUS
BHELUHEN KapTbl NaMATU. Flnata paclmpeHns gnsa NogKAYEHUS CUNOBOI HArpy3KK A0mKHa o6ecnedrBaTe
BO3MOXHOCTb NPAMOFO NOAKAIOHEHNSA BHELUHER CUA0BOY HArPY3KM, a TAKKE peryanpyemon Harpyskm
nocpeacTeom PWM untepdielica. B cocras Habopa A0/MKeH BXGAuTE NporpaMmMupyemelii KOHTponep,
obecneynsaoLyrii BOSMOXHOCTb OCYLLECTBAATL Pa3paboTky NPOrpamMmMHOro Koaa, MCNoNb3ys
MHCTPYMEHTapuii cpeg paspabotku Arduino IDE n Mongoose OS v A3bIkos nporpamMmMupoBaHus C\C++,
JavaScript. Mporpammupyemblli KOHTRONACP AO/MKEH 00/1a4aTh NOPTami ANt NOAKAIUYEHUA LMDPOBLIX 1
AHANOrOBbIX YCTPOACTB, BCTPOEHHBIMY NPOTPAMMUPYEMbIMIA KHOMKAMY U 3/18KTPOMEXaHNYECKUMU
MOAYNAMU A8 OPraHn3aunuy CUCTEMBl PYUHOTO YNpaseHusi, BCTPOEHHBLIMY NPOrPAMMUPYEMbIMKY
CBETOAUOJAMK 41151 MHAVKALMW PaboJerc pexvma, BCTPoeHHbIMM UHTepdeiicamn USB, USART, 12C, SP,
L-wire TTL, {SP, Ethernet, Bluetooth, WiFi. B cocTaB Habopa A0MKeH BXoAUTb MOAY/b TEXHUYECKOro
3pEHUst , NPeACTABNAOLMIA COB0I BbINMCINTE/IBHOE YCTPOWCTBO CO BCTPOSHHBIM MUKPONPOLECCOPOM (KO-
BO AAEp - He MeHee 4iuT, yactoTa agpa He meHee 1.2 [Ty, o6bem O3Y - He meHee 512M6, o6beMm
BCTPOEHHON NamsaTv - He MeHee 8l 6), MHTerpupoBaHHO! Kamepol (MakcManbHOe paspelleHe
BMAEONOTOKa, NepeaaBaemMoro ne nHrepdeticy USB - He MeHee 2592x1944 ef.) U ONTUYECKON CUCTEMOIA.
Moy TEXHUYECKOTO 3peHrst oMKeH 061a4aTb COBMECTUMOCThI0 C PA3NMHHBIMU MPOrPaMMUPYEMBbIMI
KOHTPONNEepamMn ¢ NOMOLLLIO uHTepdencos - 1-wire TTL, UART, 12C, SPI, Ethermnet. MofyNb TEXHWYECKOTO
3PEHNN A0MKEH 06eCNeunBaTL BbINO/IHEHNE BCEX N3MEPEHUIA 11 BLIYNCIIEHUI NOCPeACTBOM COGCTBEHHBIX
BbIYMC/ITE/IbHBIX BO3MOXHOCTEN BCTPOEHHOTO MyKponpoueccopa. Moayib TEXHUYECKOT0 3pEHNUA A0/DKEH

pD6nagaTt BO3MOXHOCTLIO KOMMYHVKaLMK ¢ AHaMOrNYHLIMN MOAYNAMK NOCPEACTBOM LLUMHBI HA base




Ne
n/n

HaumeHoBaHue
o6opyA0BaHIUA
(PBMNQO)

Kpatkue npuMepHble TeXHn4eckue xapakrepuctuky (PBIMO)

EavHuua
nsMepeHus

Konunvecrso

NoCAeA0BATENbHOFO HTEPIENCA C Ue/b JasibHedWeN nepegaun pe3ynsTaToB Y3MepeHUli rpynnbl
MoAyAel Ha ynpaBnaigLiee BulYUCUTEAbHOE YCTROUCTRO, NOAKAIUYEHHOE K AAHHON wnHe. Mogynb

€XHUHECKOro 3peHust AoKeH 06ecnednBaTh HaCTPOMKY PEXUMOB PaboTel - HACTPOWKY BKCNO3NUMK,
banadca 6enoro, 4BETOPA3HOCTHBLIX COCTABNALMX, NAOWAAN 0BHAPYXMBAEMOW 06nacTn n3otpaxeHus,
OKPYrnocTy oBHapYXMBAEMON 081aCTY N306PAKEHUSR, NONOKEHNE 0DHapPY)XMBaEMbIX oBnacTen
OTHOCUTENBHO APYr APYra, MALUMHHOE 00yYeHne napamMeTpoB HEMPOHHLIX CeTel Bn 0BHapyXeHus
06LeKT08, POPMY M 3aKOAUPOBAHHbIE 3HAYEHUA 0OHAPYKMBAEMBIX MAPKEPOR TUNA ATUCO, pasMepsl
06HapyXMBaEMbIX OKRYXHOCTEMN, KBAAPATOB U TPEYIro/bHYKOB, NApaMEeTPOB KOHTPACTHOCTH, PA3MEPOB,
KPUBU3HLI U TOJIOKEHUS PAcno3HaBaeMbIX NuHWA. Habop f4osmkeH obecneuuBaTh BOIMOXHOCTL
pa3paboTkn Moaenn mobuneHoro pobota, ynpasnaemoii B FPV-pe)xyuMe nocpeAcTBoM NPOrpamMMHOTo
oGecneueHnn ANa NepcoHaNbHOMD KOMNLIOTEPA U MOGU/IbHBIX YCTPOICTB Ha 6asze OC Android nnu 10S,
o6ecneunBaloere BO3MOXHOCTL YNPaBAeHNA MOGUABHbIM POGOTOM 1 BCTROEHHBIM MAHUNY/ISITOPOM
NOCPeACTBOM rpathnueckoro nHTepdelica, BKAUYaoWmM B ce6a Habop KHONOK 1 NnepekntovaTenei,
IPKOCTK, 061acTb ANA oTobpaxeHns Bnaeo. Habop gonkeH obecneunBaTh BO3MOKHOCTL U3YUEHUA
OCHOB Pa3padoTKU NPOrPaMMHBIX U annapaTHbIX KOMIAEKCOB UHXEHEPHbIX CUCTEM, pelenuii 8 cdepe
"VIHTEPHET Belen”, a Take peweHnii B 061aCTN POGOTOTEXHUKM, UCKYCCTBEHHOTO UHTEMIEKTA U
MalUMHHOTO ofyueHuA. B coctae Habopa J0/DKHO BXOAUTH MOCOOME NO N3YYEeHWKD OCHOB 3AIEKTPOHUKA U1
CXeMOTEXHUKY, peweHili B chepe "MIHTepHeT Bewei”, paspaboTku ¥ NPOTOTUNUROBAHUIO Mogeneii
poboToB. B cocTas Habopa A0MKHO BXOAWUTH NOCO6KE NO M3YYEHNID OCHOB PaspatoTkn CUCTEM
TEXHUYECKOro 3PEHN K 3N1EMEHTOB UCKYCCTBEHHOTO MHTEANeKTa.

2.3

Komnnekr nocygbl u
o6opyaoBaHusa Ana
YUEHNUECKUX ONbITOB
(xnmua, u3nka,
Brostorus)

LTaTye nadopaTopHblil xumuueckuii 1 Yawka Metpy 3 Habop MHCTPYMEHTOE npenapoBanbHbIX (MMHLET,
Ckanknenb, Urna npenapoBansHan (2 Wr.), CTekno npeaMeTHoe (3 WT.), ¢Texno nokposHoe (100 wr.)) 1
Noxka gna cxuranms sewects 1 Ctynka drapdroposast Nel 1 Mect Nel 1 BeinaputensHas vawa Nel 1
PAAKOH ANA XPaHEeHWA TBepAbIX peaxTuBoB (50 MmN} 10 PNakoH 4na XpaHeHNS pacTBOPOB PEAKTUBOSB ¢
KpbItukamn kanefbHuLamn 20 Mpobupka MX-14 20 Mpobupka MNX-16 10 Npubop gna nonyueHna rasos 1
CnupTtoska 1 'opovee gna cnuptoBok (0,33 n) 1 ®duabTpol (100 wt.) 1 Konba xoHuueckas 50 mn 1
Manouka CTekIAHHAA (C PE3UHOBLIM HAKOHEUHNKOM) 1 MepHbIi umauHap (Nnactukoseli) 25 mn 1 BopoHka
cTeknNsAHHas B-36 (Manaq) 1 CrakaH cTeknsHHbii (100 Mn) 1 MasooTeogHas Tpydka (rmbkasa) 1 flotok 1

wim

6.00

2.4

HatGop OI2/ErS
(dhnsuka)

PekomeHgyeTca hopMupoBaTe Habop O 3/EMD, no3soaaowmii NpoBoAUTb NPAKTUYECKAE 3aAaHUA NPU
npoBeAeHun obLero rocyaapcTBeHHONG ak3aMmeHa no usmke ¢ UCNoNb30BaHMeM COOTBETCTBYIOLIEH
nabopatopHo# Nocyael, peakTUBOB, YuebHO-AEMOHCTPALMOHHOTO 060pyaoBanna. Tpu hopMrupoBaHiu
PEKOMEHAYETCH YUMTbIBATE (DAKTUHECKYH NOTPeOHOCTL 00pa30RaTe /IbHLIX OpraHusayvii. B Habop exogar
HE MEHee 5 KOMINIEKTOB, BKIKYAIILME B TOM YUCAe CAeayionne W3MepnTe ibHble NPUCNOCOOIeHUN 1

yyebHoe 060pyI0BAHNE ¢ BECHI 3/IEKTPOHHBIE * U3MEePUTENbHLINA UANHAD * NCTOYHUK MUTAHNA

wm
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n/n

HanmeHoBaHue
o6opynoBaHua
(PBMNO)

KpaTtkue npuMepHble TexXHuYeckme xapakrepuctukun (PBIMO)

Epunnya
unepeHna

Konnuecteso

NOCTOSAHHOTO TOKA * AMHAMOMETPbI * BPYCKN * BAOKM * TPY3bl * NPYXKUHLI = WWAMRAPLI (CTAbHOM,
QNOMUHEBDBIN, NNACTUKOBLIN) » COOMPAIOLLAs 1 PACCEVBAIOLASA NNH3bI « BONLTMETP * aMAiepMeTp ¢ WITaTuB

25

Ha6op OM2/Era
(xrmmnA)

B Habop Bx04AT BeCht N1abopaTopHbie 31eKTPoHHBLIE 200 I, CNMPTOBKa NabopaTopHasn, BOPOHKA
KOHWYECKasA, Nasouka CTeknsHHas, npobupka MX-14 (10 wrtyK), cTakaH BbICOKUIA ¢ Hocukom BH-50 ¢ meTkol
(2 WTYKW), UMAURAP U3MEPUTENBHBII 2-50-2 (CTEKAAHHBIN, C NPUTEPTON KPLILMKOHN), LUITATUB Ana NPoGUpoK
Ha 10 rHé3a, 3axum npoBupoMHLINA, wWtaTenb-nokedka (3 WTykn), Habop hnakoHOB Ana XpaHeHus
PACTBOPOB U peakTuBoR (06bem thnakoHa 100 mMA - 5 KOMNAEKTOB No 6 wTyK, o6bem dnakoHa 30 mn - 10
KOMI/IEKTOB NO 6 WTYK), UNAWHAP W3MEPUTE/bHbIA ¢ HOCKKOM 1-500 (2 wiTyk®), cTakaH Bbicokuii 500 mn (3
LITYKM), HAOOP eplueli 419 MbITbA NOCYAbl (EPL A8 MbITLA NPOBUPOK - 3 WITYKW, epLUI AN MbITbS KONG - 3
WITYKKM), Xanat 6enblit X/6 (2 WTykn), NEPUATKM PE3NHOBBLIE XUMWYECKIME CTONKME (2 WTYKN}, O4KM 3AUNTHBIE,
NPl dymadkHble (100 wtyk), ropiovee ana cnupToeok (0,33 ). B coctas HAbop BX0AAT PEAKTUBLI:
ASIOMUHVIA, XeNe30, CONAHAR KNCNoTa, MeTUNopaHX, theHondTanenH, aMMUak, Nepokcug BoAopoaa,
HUTpar cepebpa u Agpyrue; B o6Lei CAIOKHOCTU - 44 PA3INUHBIX BEWECTB, WCNOAb3YEMbIX /M5
COCTABNEHNSA KOMI/IEXTOB PEakTUBOR NPW NPOBCACHUN 3K3aMEHALMOHHLIX 3KCNEPUMEHTOB NO KYPCY
LIKO/TbHOM XumMunn. PekomeHayeTcst hopmMmpoBaTe Habop OFS/EM3, no3eonawoimii NpoBoAUTb
NPaKTMHECKME 3a4aHIkA NPU NPOBEAESHNN OBLLETO rocy4apcTBEHHONO 3K3aMeHa No XuMiKn ¢
NCNO/b30BaHUEM COOTBETCTBYHOLLEN NabopaToOpHOI NoCcyabl, PEAaKTUBOB, yuelHO-1e MOHCTRALMOHHOIO
o6opyaoBauuns. INpu hopMUPOBaHNI PEKOMEHAYETCA YUNTbIBATL (HaAKTUYECKYIO NOTPeBHOCTL
06GpazoBaTenNbHLIX OpraHu3aLUnii,

wm
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2.6

Mukpockon
uuchposoii

Tun Mukpockona: 6uonormueckiti Hacagka MUKpockona: MOHOKy1SipHas HasHaueHue: nabopaTopHbii
MeTog uccnegoBaHua: CBeTI0e nNone Marepuan ONTUKW: ONTUYECKOE CTEKNO YBE/TMYEHNE MUKPOCKDNA,
kpat: 64 — 1280 Okynaper: WF16x O6bekTuBbl: 4x, 10x, 40Xs (NOAMPYXUHEHHBIN) PeBoNbBEepHast TON0BKa:
Ha 3 06bEKTUBaA TUN NOACBETKN: 3ePKa0 WM CBETOANOA PacnonoXeHne NoACBETKU, BEPXHAR U HAXKHARA
Marepuan kopnyca: metann lNMpegMmeTHbili CToNMK, Mm: 90 VicTouHuk nutanks: 220 B/S0 My Yncno

meranukcene: 1

wm

30.00

3. HanmeHoBaHve pasgena: «KomnelotepHoe obopygosaHme»

3.1

[MuorodyHkuronans
HOe YCTpOMETBO
(RpuHTEp, CKAaHED,
konup)

Tun ycTpoicTea: MHOroqiyHKUMOHANbHOE YCTPORCTBO (MAY); LiBeTHOCTE NevaTk: yepHo-benas;
TexHONOrMA nevaty: snekTporpacthuyeckas (nasepHas, CBETOAUOAHaNA); PopMaT nevatu: He meHee A4; Tun
CKaRUpOBaHWS: NPOTSHKHBIN/NAAHWETHLIA; BO3MOXHOCTL CKAHNPOBAHMA B (HOpMaTax: He MeHee A4,
Cnoco® nogkniodeHus: LAN, Wi-Fi, USB

wm

6.00

3.2

HoyToyx

Popm-thakTop: HoyTOYK, Pa3mep gnaroHani: He meHee 15.6 groiimoBs; PazpelueHne akpara: Full HD, Quad
HD vnmn Ultra HD; O61mit 06bem yCTaHOBNEHHON ONnepaTUBHON namaTu: He MeHee 8 [GaiiT;
MakcrMansHbLIA 06Wmii noggemrrBaeMbiii 06HEM onepaTUBHOW NaMATV: He MeHee 16 MbanT; O6bem SSD

HakonuTensn: He meHee 240 IbaliT; becnpoBoaHasn cBa3b: Wi-Fi; KONMYECTBO BCTPOEHHbLIX B KOPAYC NOPTOB

wm

12.00




No HanmeHoBaHne EavHvua
L obopyaosaniis KpaTkue npuMepHble TeXHUYeckue Xapakrepuctikn (PBMNO) AnHIL Konunuectro
n/n (PBNO) u3MepeHns

USB: He MeHee 2, U3 KOTOpbIX He MeHee 1 aoaxHo bbiT, USB Bepcuu He Hmke 3.0; PaspelueHue B3G-
kamepbi, Mnukcens: He menee 0.3; BCTpoeHHbIli MUKPOCHOH; Knaevatypa ¢ packnaikol U MapkupoBKOi
knasmil QWERTY/MLYKEH; Moaaepxka cTaHaapTos GecnpoBogHol ceasw: 802.11a/blg/n/ac;
lNpon3eognTenbHOCTh NPoUeccopa (3HaueHue nokasarena «CPU Mark» no tecty «Laptop & Portahle CPU
Perfomance» http://www.cpubenchmark.netiaptop.html): He MeHee 5000 egnHuy;, Hannune masunysTopa
MbllWb B KOMNEKTE: /13; YCTAHOBAEHHaS ONepalnuoHHas CUCTEMA C IPpathriecknM NoMib30BaTeIbCKUM
MHTEPCHEACOM, CBEAEHVA O KOTOPOM BK/IOHEHbI B 4VHbIA PeecTp POCCMIACKMX NPOTrPaMM ANA 3NEKTPOHHbIX
BbIUMCANTENBHbBIX MALUKH 1 6a3 JaHHLIX; YCTAHOB/IEHHbLIW NAKET OhUCHOIO NPOrPAMMHONO 0GecneyeHus,
COBMECTUMOrO C YCTAHOBNEHHON ONEPALMOHHONR CUCTEMON, CBEAEHMA O KOTOPOM BK/OYEHb! B ©UHbII

peecTp pOCCVl!;'iCKMX nporpaMmM 415 3NeKTPOHHBLIX BbIYNCANTENEHBIX MaLUMH W Da3 gaHHbIX.




MpunoxeHue 2 K Npukasy flenaptameHTa
obpazosaHua 1 Haykn KypraHckou obnactu ot
75 & ROl No 73y
«O6 yTBEPKIAEHUU NepeyHs 060pyaoBaHNS,
pacxogHblx MaTepuanos, cpescTs 0GyHeHus
¥ BOCNUTaHNA (MHPPaCTPYKTYPHOTO NUCTA)
ANA co3aaHnA N PYHKUMOHNPOBAHNA LIEHTPOR
06pasoBaHNA eCTECTBEHHO-HAYYHOU 1
TEXHOMOMMYECKOW HaNPaBAEHHOCTEH «Touka
pOCTa», PACNOAOKEHHBLIX B CENbCKON
MECTHOCTW U MajibIX Topoaax KypraHckow
obnactu»

MepeyeHb KOMNNEKTOB 0GOPYACBAHUA 4719 OCHALLEHUSt OBLIEOBPA30BATENLHBLIX OpraHn3aLuii KypraHckoil 061acTui, Ha 6a3e KoTopbIX B
2024 roay cO34a0TCA LeHTPbl 06pasoBaHWs eCTECTBEHHO-HAYYHO! U TEXHOMOMMUYECKOH HANPaBIEHHOCTEN «Touka pocTar

MNepeteH KOMNAEKTOB 0O0PYA0BAHNS

MYHULMNAsbHbIN
aKpyr

obuweobpasoeaTentHoe yupexaeHve
«KpyrnsiHckasa cpegHsist
o6ueobpazoBaTenbHan WKoNas

3BepuHOronoeckuii paliol, c.Kpyraoe, yn.

NenvHa, 2a

Ne | HavumeHoBaHue HanwmeHosaHre 06u,e0bpa3oBaTeNbHbIX HOpuavHeckuii agpec
n/n | MyHULMAANBHOFO opraHu3alpia, Ha 6ase KOTOPLIX NAAHUPYETCA | 061enbpasoBaTensHOl opraHusaLmy (no
ofipasoBaHunna co3panue «LleHtpa «Toyka pocTa» ycragy)
O6uteobpazosarentHble OpraHisauun, He ABAIOLYWECA MANOKOMIEKTHBIMK
1 BaprawuHckuii . MyHuumnanbHoe KaseHHoe 641238, Kypranckas o6nactb, 1 Pa3gen «EcTecTBeHHO-HayuHan
MyHULMNANbHLIK o6teobpasoBaTensHoe yupexaeHue BapralmHckuii padioH, c. MuyyrvHo, yn. HANPABAEHHOCTbLY;
OKpyT «MUYyrMHCKan OCHOBHAS Muonepckan, p.11A 1. Uudbporas nabopaTtopus no dmanke
ofueobpazosaTenbHas 1UKona» (yueHnueckasn), 3 L.
2 Janmarosckuii MyHuuunancHoe BlogxeTHoe 641767, KypraHckaa obnacm, 2. Uncpposas na360paropuﬂ XM
MYHULUNANbHBIA obuleobpasoBaTensHoe yupexXaeHme Janmaroeckuii paoH, c. tlupokosckoe, yi. (yuetueckan), 3 wr.
3. Uugpposan nadoparopmsa no 61onorvm
OKpyr «llnpokoBckan cpeaHan Ceepanoea, 52
6weodpazoBarTeibHas WKona» Greetimeckan), 3 w.
i i 2 Paspen «flonoaxnTenbHoe 060pyaoBaHne»
3 | 3sepuHorosioBckvii | MyHuuunansHoe kaseHHoe 641491, Poccua, Kypranckas o6nactb, 4. Komnnekr nocyabl ¥ 060pyA0BaHNA Ans

YYEHUYECKUX ONTOR ((hU3nKa, XumMna, Ononorus),
11T,
5. OBpazoBarenbHbiii HAG0P MO MEXaHUKE,




641324, KypraHckan o6nacte, KeToBcKuWin

4 KeTogcKUWA MyHWLWRaNLHOe Ka3eHHoe
MYHUUMNANLHLIA obueobpasoBatensHoe yupexaeHne panoH, c. MeHwmkoso, ya. B. MeHwukosa,
OKpYT «MeHLMKOBCKasA CpeAHAS A. 1A

06WeobpazosaTeIbHAN LWKOMAA MMEHN
Caxaea A.B.»

5 MYHULUNANBLHOE Ka3eHHOEe 641315, KypraHckan o6nacte, KeToBckuin
c6ueodpaszceaTeNtHoe yupexaeHie paioH, ¢. MutnHo, yn. CoseTckas, g. 15
«MuThHcKaA cpeaHsn
06u1e06pA30BATE/ILHAS WKOAR

6 MYHALMNASIbHOE KA3eHHOoe 641306, KypraHckast 06nacTb, Kerosckum
06We0bpa3oBaTENLHOE YupeXaeHUe paiioH, ¢. Boabluoe HYaycoro,
«BortLWeYyaycoBCKans OCHOBHas yn. MonogexHas, 4. 15
o6 eobpa3osaTenbHas WKoNa uMern Mepos
Cogetckoro Cow3sa Opnosa T.H.»

7 MYHULMAAABLHOE Ka3eHHoe 641328, KypraHckan 06nacTb, KeTOBCKMiA
06 eobpasoBaTeNnLHOE yypexaeHne pawioH, ¢. MumeHoexa, nep. LLUKonbHbIA, 11
«TMMeHoBCKan cpegHAs
ofleo6pa3osaTtesibHas Wkona umeny Mepos
CoseTckoro Cotosa MNevenknHa E.H.»

8 LienmmHHbIn MYHULWNANLHOE Ka3eHHoe Kypranckaa o6aactb, LIeIMHHLIA PaioH, C.
MYHULMAANbHbBIA obueobpasoBaTenbHoe yupexaeHne MonoeuHHoe, yA. LKenbHAaA, 26
OKpyr «[MonosnHCcKas cpegHan

obuweobpasoBarefibHas WKona»

9 LWagprHCKUiA MyRuunanbHoe KaseHHoe 641825, KypraHckas obnactb, LagpuHCKknii
MYHULMNAA bHBI o6weobpasosarencHoe yupexaeHme MYyHULMNANLHEIA oKpyr, ¢. YucTonpygHoe,
OoKpyr «HucronpyaHeEHCKan OCHOBHaS yn. Myuwiknda, 4. 1

06uWeobpa3soBarTe/IbHan WKOA:

10 | WaapuHckuia MyHuuunancHoe KaseHHoe 641856,

MYHAUNRBNbHBIA o0weobpasoBaTebHoe yupexaeHve Kyprasickan o6nactb, HagpuHckui
OKpyr «KpacHOMBITLCKAA CpeqHas MYHULIMNAMNbHBIA OKPYT, C.
obuieobpazoBaresnibHas wkona mm. H.B. KpacHOMbIf1bCKOE, yn.
ApXaHrenbCKoro» HabepexHaA, g. 55
11 | WagpuHCkui MyHABMNANbHOE KA3EHHOE 641830,

MYHULMNANLHLIA
OKpYT

obuieobpasoparesibHOE yupexaeHue
«MacnAaHcKan cpesHan
obueabpasoBarensHas wkona nmvenn K. 4.
Hocunosa»

KypraHckaa o6nacte, LlagpyHckuia
MyHAUMNANbHbIA OKpYr, €. MacnsaHckoe,
yn. CoseTckas, A4.52

MEXaTPOHUKE 1 poboToTEeXHMKE, 1 W,

6. O6pasoBaTenbHbiA KOHCTRPYKTOP AN NPAKTUKN
ONONHOIO NPOTPaMMMPOBAHKS C KOMNAEKTOM
Aar4nkos, 6 T.

7. Ha6op OI'9/Er3 (¢hmauka), 6 wrT.

8. Hafiop OI'3/Elr'3 (xumnsa), 5 wr.

9. Mukpockon Ly poBoi, 8 .

3 Pazaen «<KomnbioTepHoe 060pya0BaAHNE»
10. M®Y {npuHTep, ckavep, konup), 1 wr.

11. HoyTbyk, 3 wr.




641854, KypraHckas o6nacTb, LagpuHckuia

12 | WagpuHCKuiA MynunymnansHoe kaseHHoe
MYHULMNANbHBIA obLeobpasoBarenbHoe yupexaeHue MYHULMRANbLHBIA OKpYyr, ¢. ManbLueso, yn.
OKPYT «Mansyesckas cpegHas WkanbHan, 4. 43.

o6Leobpa3oBaTenbHan WKoNa MeH!
T.C. Manbuepa»

13 | WWaTpoBCKMiA MyHUYUNanbHoe Kas3éHHoe 641982, KypraHckas eénacrn, LlaTtposckuid
MYyHAUMAANEHD!E abuieobpasosarenbHoe yupexgeHue MYHULUNAJTBHBIA OKPYT, cesio TepCroKeKoe,
CKpyr «TepcrKeKan cpegHas yanta umenn AN, Kucenesa, gom 24

obLeotpasoBaTENbHAA WIKONR>

14 | LWyMMXHUHCKWI MyHruyunansHoe KaseHHoe 641100, KypraHckas cHnacm, r. Lymuxa
MYHUUMNANbHbI obleobpasoBarenibHoe yupexaeHue yn. MNobegwl, 4. 21
oKpyr «CpeaHan obueobpasoparesibHas WKona

Nol»

15 | WlyyaHckumit MYHULUNATBHOR KA3EHHOoE 641029, Poccuiickan depepaums,
MYHULMNANbHBLIA obujeobpasosarentHoe yupexaeHve Kypranckan o6nacTe, LywaHckwii paiioH,
OKPYr «CpeaHnna otuweobpasoBarensHan wxkona Ne | ropog Ulyuse, nocenok MNnadosstii, yiulya

45 r. Wyuve LWkonbHas, gom 1a

16 | Koprambickuii MyHrUMNansHoe KazéHHoe 641219, Poccuiickan degepaums,
MYHULMNANbHBIRA o6uleobpasoBaTenBHOE yupeXACHUE KypraHckas o6nacte, KOprambiuckii
OKPYT «KpacHoypanbCcKana cpegHsas palioH, c. KpacHelii Ypaneu, ya. fleHuHa, 4

obweobpazoBaTenbHARA LWKOAA»
ObweobpasoBaTeNbHLIE OPraHN3aLWK, ABAAIOWNMECHA MANTOKOMNIEKTHLIMU

17 | BaprawmHcKuii MyHUYMARNLHOC KaséHHoe 641252, KypraHckas o6nactb,
MYHWULUNASBHBIN 06Le06pa3oBaTeIbLHOE YUPEXAeHre BapraluvHckvid paliou, ¢. Jy6posHoe, yn.
oKpyr «JlybpoBrHCKas cpegHan Hoeag, 12-A

06ujeobpasoBaTebHasA WKoNa»

18 MyHULMNansHOe KaseHHoe 641244, KypraHckas o6nacTs,
obueo6pasosaTensHoe yupexaeHe BaprawuHckuii paiton, ¢. lWacTtoeo, yn.
«lllacToBckan cpegHan obweobpasosarenbHas| LieHTpansbHan. 20
LKONa»

19 KaTaitcknii . MYHWLWNANBHOE Ka3eHHOe 641724, KypraHckas o6nacts, Karakickuii
MyHULUNATBHBIN - (6eo6pasoBaTebHOe YUPEKAEHNE patioH, ¢. BepxHasa Teua, yauua Mupa, 45
OKpyT «BEepXHETEYEHCKan CpeaNan

obuleobpazosaTennHan wWkona uMenun Meposa
CoseTtckoro Cowsa M.C.WyMmnnoea»
20 | NebaxeeBckuid MyHMUMNAaNAbHOE Ka3eHHoE Ynuua WkonbHas, g.Ne 11, cenc flonatku,

MYHULMNANbHBINA

obueobpasoeaTensHoe yqpexgenue

NebsxbeBckni paitoH, KypraHckan 06nacTs,

1 Pazgen «EcTeCTREHHO-HayUYHas
HanpPaBAeHHOCTbL»:

1. Uundhpoean nadoparopus no thusike
(yueHuueckas), 2 wr.

2. Lucpposan naboparopmsa Ao XMMUK
(yyeHnuyeckan), 2 wr.

3. Uuthposasn nabopartopus no 61onorim
(yueHunueckan), 2 wWr.

2 Pasgen «[JononHuTeNnsbHoe 060pyaoBaHNE»
4. Komnnexr nocygel v o60pyaoBanva ana
YyeHUYecKuX onbiTos (vsuka, xumusa, GUoAorua),
1 wr.

5. O6paszoBaTenbHbIli Habop NO MexaHuke,
MEXATPOHUKE 1 POBOTOTEXHUKE, 1 WT.

6. ObpazoBaTeNbHLI KOHCTPYKTOR A718 NPAKTUKY
6/104HOM0 NPOrPAMMUPOBAHUA € KOMMNIEKTOM




Paoccuiickan degepauyn, 641504

oKpyr «JlonaTuHcKasn cpegHAn
ob6eabpasoBaTenbHan WKONA»
21 | WyuaHckui MYHULMNAMTLHOE Ka3eHHOEe 641024, KypraHckas obactb, LUyyaHckuii
MYHMULMNANHBIR obuleoBpazoBaTenibHOE yupexaeHue paiioH, ceno Necuyanckoe, yauua INasmmnx
OKpYT «MecuyaHckan cpegHnan topuyos, g.5*
obueobpazoBaresnibHan WKosa»
22 | HOprambiwckmia MyH1uMnanbHoe KazéHHoe 641212, Poccuiickan ®epepaums,

MYHULMNAAbHBIA
OKpYT

ofeoépazogaTenbHoe yupexaeHne
["opoxoBcKan cpegHas
obueobpasosaresibHan WKona

Kyprauckan obnactb, HOpramollCKuh
paiioH, c. Topoxoeo, yn. Wkonbhan, a. 37

JaTymnkoe, 4 wWr.

7. Habop Or3/Er3 (husuka), 3 wr.

8. Hatop OI'9/El3 (xumna), 3 wr.

9. Mukpockon yudposois, 5 .

3 Pazgen «KoMnuiotTepHoe obopygoBanne»
10. M®Y (NpuHTEp, cKaHep, konup), 1 wrT.

11. HoyTéyk, 2 wr.




