3aKynkKu crnocodoM KOHKypca
KaOunet y4eOHbIil ¢ MaTepuaJIbHO-TEXHUYECKIUM OCHAIIIEHHEM

HHPOEKT

Texnnueckas cnennpukanus 3akynaemoro kadunera «STEM-kaduner»

B HOBBIX ycnoBusix oOopynoBaHue KaOWHETa JOJHKHO CIIOCOOCTBOBAThH
(GOpMUPOBAHUIO HE TOJBKO MPEAMETHBIX 3HAHUN M YMEHMH y4yalluXcs, a TakXKe
pPa3BUTHIO HABBIKOB IIHPOKOTO CHEKTpa: (YHKIMOHAJIBLHOE M TBOPYECKOE
IPUMEHEHUE 3HAHUM, KPUTHUYECKOE MBIIJICHUE, IPOBEJICHUE MCCIIEI0BATEIbCKUX
pabot, ucnonszoBanue MKT, nmpumenenue crnocoOOB KOMMYHHKAIUH, YMEHHE
paGoTaTh B rpymie U UHIAWBHUIYAIbHO, PEIIEHNE MPOOJIEM U MPUHATUE PELICHUI.
Kabuner nomkeH cnmocoocTBoBaTh 00ydeHut0 B pamkax STEM-o0pa3oBanusi.

VYyebnas Mebenb J0DKHA M3rOTABIMBATBCS B 3aBOJACKUX YCIOBUAX C
coOno/ieHueM TpeOOBaHMIM COOTBETCTBYIOIIMX TEXHUYECKUX PErJIAMEHTOB,
nerctBytonux Ha tepputopun PK. YueOHble mpuOOphI, NEMOHCTpPAIMOHHOE U
1abopaTopHoOe o0opynoBaHue JIOJIKHBI OBbIThH U3TOTOBJICHbI u3
cepTU(PUUUPOBAHHBIX MaTEpPUAJIOB M COOTBETCTBOBATH CTaHJApPTaM KayecTBa.
VYyebuukn u uudpoBbie oOpa3oBaTeIbHBIE PECYpPChl, IOCTABISIEMbIE HA
AIIEKTPOHHBIX HOCUTENSIX, JOJKHBI MMETh 3aBOJICKMM CHOCOOOM HCIIOJHEHHOE
yKa3aHUe Ha aBTOpa NPOIYKTa WM MPAaBO00JIaJaTeNsl aBTOPCKUX MTPaB, OJIHOCTHIO
cootBercTBOoBaTh 'OCO PK cooTBeTcTBYIOILIETO YpOBHSI 00pa3oBaHUs, OTPaXKaThb
y4eOHbIE IPOrPAMMBI IO TEMaM.

ConyrcTByromue YCJIyTH, KOTOpbIe AOJIKEH BBINOJTHUTh
NOTeHUHAJbHBIH nmocTtaBmuK: Hauamy paboTel Hajg KOMIUIEKTalMel kabuHera
MPEAIIECTBYET COIJIACOBAHME BOMPOCOB JIOCTABKM W MOHTa)a, pa3MeIleHus
nocobuit B momemeHun kabuHeTta. JlocTaBka oOOpy/IOBaHUS U MPUOOPOB M0
MECTOpACMOJIOKEHNU  3aka3umka. PacnakoBka, ycTaHOBKa TpuOOpPOB U
000py10BaHus B KaOnMHETe (COBMECTHO ¢ yuuTeasiMu). COopka v ycTaHOBKa MeOen
U K1accHoM gocku. O0ecreyeHne MOHTaKHOTO KOMIUIEKTA, MPEIHA3HAUYEHHOTO /115
OCYIIECTBJIEHUS MTOJIHOIO MOHTaXka 000PY10BaHHUS, BXOJISIIETO B COCTAaB KaOUHETA.
B KOMIUIEKT BXOAST: KaOeab MUTAHUS JIBYKWIbHBIN, KaOellb-KaHal HACTCHHBIA U
HANOJIBHBIM M TpOYHE MaTepuajbl, HEOOXOIUMBIE s MOHTaXa KaOHHeTa.
YcTaHoBKa, MOJKIIOYEHHE U TPOBEpKa pabOThl B €IMHOM CETH KOMIIBIOTEpa,
WHTEPAKTUBHOW TNIAHENIW, JPYrod OPITEXHUKH W MYJbTHUMEIUNHON TEXHHKHU.
[Tpoknagka HEOOXOAMMBIX Kabenel B CKPBITHIX KaOelb-KaHajaX. YCTaHOBKAa U
TECTUPOBAHUE MMPOTPAMMHOI0 OOECTIeUeHus, SJIEKTPOHHBIX mocoOuii. ["apanTuitHoe
oOcimy>)kxuBaHUE BCEro OOOPYIOBaHWS CPOKOM, HE MEHee 12 MecsreB co JHS
NOANMCAHMS aKTa TNpuema-nepenadu. Mcnonnenue CconymcmeyrOwux yciye
mpebyemcsi MOJIbKO 8 clyuyae 3aKYNKU COOMEemcmeayowe20 3Mmum YCiyeam
000pY008aHUs, NPOCPAMM U HOCOOUIL.

TpedoBanus Kk 0pOpMIICHUIO TEXHUYECKOH cienupuKanu:
[ToTeHMaNbHBIN TOCTABIIMK B COOTBETCTBUM C [Ipunoxenunem 13 xk KonkypcHoii



nokymeHtauuu u [lpunoxenuem 4 x [IpaBunam ocyiecTBiIeHHs TOCY1apCTBEHHBIX
3aKyMOK JIOJDKEH MPEAOCTaBUTh B TEXHUYECKOW crenudukanuu mnoapoOoHoe U
TOYHOE  ONucaHue  (YHKIUOHAIBHBIX, TEXHUYECKUX, KAUYECTBEHHBIX U
HKCIUTYaTaI[MOHHBIX XapaKTEPUCTUK TOBAapOB, yKa3aTh HAMMEHOBAaHUE TOBapa, €ro
MapKy, MOJENb, TUIl M\WJIW TOBAapHBIM 3HAK JUOO 3HAK OOCIY)KUBaHUS, CTpaHy
MPOUCXOXKICHUS TOBapa, HAMMEHOBAHUE 3aBOJIa-U3TOTOBUTENISI, MECTOHAXOXKICHHE
3aBOJIa-U3TOTOBUTENS, TOJ BBIYCKA, TapaHTHMHBIA CPOK B MecCslaX W HWHBIC
CBE/ICHUS, MOJTBEP)KAAIOIINE COOTBETCTBUE TOBapa TPEOOBAHUSAM KOHKYPCHOU
JTOKYMEHTAIMH (TEXHUYECKON crielupuKaIyn).

IlotHoe onmucanue W TpedyeMble (PYHKIMOHAJBbHbIE, TeXHHYECKHUeE,
KayeCTBEeHHbIE M IKCIJIYaTAlMOHHbIE XapAKTePUCTUKN KAONHeTA.

OBOPYAOBAHHUE JUIA HUHXEHEPHBIX U HAYYHBIX STEM-
IKCIIEPUMEHTOB

STEM-koMIJIeKC ¢ aBTOMATHYECKUM 103aTopoM — () mTyk. Bc€ o6opynoBanue
U NIPOrpaMMHOE OOecreueHne KOMILIEKCa IOKHO ObITh COBMECTUMO, U3TOTOBICHO
OJIHUM IPOU3BOJUTEIEM WM UMETh MOJATBEPKICHUE HA callTaXx MPOU3BOAUTENECH,
4YTO 00OpY/IOBAHKME U MPOTrpaMMHOE 00eCleUeHUE SBISIIOTCS COBMECTUMbBIMM WIIU
B3auMo3aMeHseMbIMU. JIOJKEH Mpe/ICTaBIsATh COOOM HACTOJIbHYIO YCTAaHOBKY JJISA
IPOBEICHUS] XUMUYECKUX CUHTE30B B KOHTPOJIUPYEMBIX YCIOBUsX. [[okeH ObITh
npeaHa3HayeH JUIsl IIKOJIBHUKOB M CTYIEHTOB, 00JaAatonInX 0a30BbIMU 3HAHUSIMU
110 XUMHUH U pOOOTOTEXHUKE. J|0KeH ObITh OCHAIIIEH pOOOTU3UPOBAHHON CUCTEMOM
YOPaBJIEHUSI U KOHTPOJISA MPOTEKAHUS XUMUYECKUX peakuuid. Komrmuieke noimkeH
ObITh HampaBlieH Ha (OPMHUPOBAHHE HE MEHEE YeM: HABBIKOB YIIPaBICHUS
XUMHUUYECKUMH TPOlecCaMy; TMOHMMAaHUsl MPUHIMUIOB TIOCTPOCHUS CHUCTEM C
o0paTHOM CBSI3bI0 M HCIIOJIb30BAHUIO OOpPATHOW CBSA3M B YIPABJICHUU; YMEHUU
pa3pabOTKN aJTOPUTMOB aABTOMATHU3MPOBAHHOTO YMPABICHUS XUMUYECKAMU
CHUHTE3aMHU C HCIOJb30BaHHWEM IIMKJIOB OOpAaTHOM CBsI3U; HABBIKOB KaTUOPOBKU
JATYUKOB, MCIOJIB3YEMbIX TMPU HCCIECIOBAHUM XUMHUYECKUX TMPOLECCOB H
IIPOBE/ICHHS CHHTE30B; 3HAHUI MPOLECCOB, MPOUCXOIAIIMX B BOAHBIX pacTBOpax (B
NEPBYI0 OuYepedb KHUCIOTHO-OCHOBHBIX M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX);
MNOHMMAHHUSl KOJIMYECTBEHHBIX IapaMETPOB YKa3aHHBIX MPOLIECCOB; HABBIKOB
MIPOrPaMMHUPOBAHUS HA Pa3HbIX sI3bIKaX. [[0JKEH MO3BOJSATH MPOBOJNUTH CUHTE3HI B
peakTope ¢ pactBopoM oObemoMm He MeHee 300-600 mur: HarpeBaTh COACPKUMOE
peakTtopa c peryaupyemoil ckopocthio B auanazoHe ot 0 go 3°C B MuUHYTY;
YAEPKUBATHh TEMIIEPATYPY B PEAKTOPE B 3aJaHHOM JUAIa30HE C TOYHOCThIO +1°C
WJIM U3MEHSATH €€ 10 3aJaHHOM ITPOrpamMMe; EPEMEIINBATh COAEPKUMOE PEAKTOPA,
B TOM YMCJI€ NPU HAIMYMUA B HEM TOJICTOTO CJIOSl OCAJKa WM PBIXJIOTO Tes;
U3MEPATh B peakTope TemIeparypy, pH, 3IeKTponpoBOAHOCTb M PEIOKC-
MOTEHITHA;, TOOABISTh B PEAKTOP C Pa3HBIMH CKOPOCTSIMU U Pa3HBIMH MOPIUSIMA
HE MeHee 4eM OT | 10 3 pacTBOpPOB peareHTOB, CKOPOCTh JO3UPOBAHUSA U pa3Mep
J03bl MOKET 3aBUCETh OT Temueparypsl, pH, 3JI€eKTpONpOBOIHOCTH U PEIOKC-




NOTeHIMaNa; 100aBJsATh B PEaKTOp HE MeHee ueM OT 1 10 3 peareHToB TakK, 4TOObI
yAEpXKUBATh 3a/laHHble 3HaueHWs pH, >JIEKTpOnpoOBOAHOCTH WM PEIOKC-
NOTeHLIMaja; OTOMpaTh pacTBOp U3 peakTopa. B coOpaHHOM BHJIe KOMIUIEKC AOKEH
IPECTaBIsATh CO00I HACTOJMBHYIO YCTAHOBKY C HE MEHEE YeM 3 OTCEKaMH: OTCEKOM
JUISI CMEIIMBAEMbBIX PEareéHTOB, KOMMYTAallHOHHBIM OTCEKOM U OTCEKOM MPOTEKAHUS
XUMHAYECKOM  peakuuv. KOMMYTallMOHHBIM  OTCEK  JOJDKEH  COJAEPKaTh
000py/I0BaHKE, COTJIACYIOIIee Y3JIbl CUCTEMBI, CUCTEMY MHUTAaHUS CHJIOBOM YacTu
KOMIUIEKCA M, HCKJIIOYaoUlee MomaJaHue  KUAKOCTA  BOBHYTpPb. B
KOMMYTAIlMOHHOM OTCEKE JTOJDKHO OBITh HE MEHEe 3 MCIOJHUTENbHBIX YCTPOUCTB,
3aJaK0lIMX CKOPOCTh [JO3UPOBAHMUS peareHToB. OTCEK M1 CMEIINBAEMBbIX
pEareHToB JOJKEH COJEpKaTh CUCTEMY IOJA4YM PEAreHTOB B OTCEK NMPOTEKAHUS
XUMHUYECKOM peakIMu 1 BKII0YaTh B ce0sl HE MeHee 3 eMKOCTeH U3 TePMOCTOMKOTO
cTeksia, ooObeMoM He MeHee 250 M Il MCXOAHBIX peareHToB. s mopauu
UCXOJHBIX PEareHTOB YCTAaHOBKA JOJDKHA OBITh CHaOXeHa Jo03aTopamMu ¢
PEryIMpPYyEMOI CKOPOCTBIO JO3UPOBAHMS, KOTOPBIE TOJKHBI IO3BOJIATH OTKAYUBAThH
MNPOAYKThl TMPOTEKAHUS XMUMHUYECKOW pEaKkIMu U3 CcOocyaa sl CMEIIMBaHUs
peareHToB. OTCEK MPOTEKaHUsI XUMUYECKON PEAKIUU JIOJKEH PEryJInpoBaThCA O
BBICOTE COCYyJAa JJIi CMEIUMBAHUS PEAareHTOB, a TAKXE MO3BOJATH PETYJIHPOBATH
IyOWHY MOTPYKEHUS [yTOB JaTYUKOB U TIyOUHY TTOTPY>KEHUS UCITOJTHUTEIbHBIX
yCTpoMcTB. OTCEK MPOTEKaHUSI XUMHYECKOW Peakliy B Ka4€CTBE UCITOJIHUTEIbHBIX
YCTPOMCTB JOJKEH ObITh 000PY/IOBaH MEIIAIKONW U MOTPYKHBIM HarpeBaTelieM C
peryaupyeMoi MOIIHOCThI0. Melanka JA0bKHa ObITh BBITIOJIHEHA M3 XUMHUYECKH
HEWUTPAJIbHOIO TEPMOCTOMKOIO MaTepuana U JOJDKHA IMO3BOJATH PETYIUPOBATH
CKOpPOCTh W HamnpaBJI€HUE BpalleHHs. MaKkcuManbHash MOIIHOCTh HarpeBaTesis
nokHa ObITh He MeHee 180 Bt. Kopmyc komriekca 10okeH ObITh BBITIOTHEH U3
MPO3pPaYHOTO TUIACTUKA U UMETh rabapuTHBIE pa3Mephl He MeHee 645 x 440 x 260
MM. beckopriycHble 3J€MEHTHI CTEHJa JOJKHBI OBITh 3allMIIEHBI KOXYXOM W3
IIPO3PAYHOTO IJIACTHKA, I HUCKIIOYCHMS HapyLIeHUM coeauHeHni. Ha BHemHen
CTOpPOHE KOMIUIEKCA JIOJDKHA OBITh CMOHTMPOBAaHAa YINpPAaBIIOMIAS —IUIATA,
KOHTPOJIMPYIOIIAasi MapaMeTpbl CUCTEMbl U YNPABISIONIAS] HWCIOIHUTEIbHBIMU
MEXAaHU3MaMH, JaTYNKHA C BBIHOCHBIMM IIyIIaMU W BHEIIHWU aucruied. B cocras
KOMILIEKCA J0JIKHO ObITh BKJIKYEHO He MeHee: YIPaBIIONIas IiaTa, KoTopas
JOJDKHA TPEACTaBIATh CO00M 1uiatgopMmy Isid cO3JaHUST POOOTOTEXHUUYECKUX
YCTPOMCTB M MPOBEACHUSA HKCHEPUMEHTOB C€ YAaCTUYHOM WJIM  IOJIHOU
aBTOMATHU3alMEN Mpolecca U3MEPEHUM, a TaKXKe C BO3MOXXHOCTBIO BBIBOJA
pe3yibTaTOB Ha 9KpaH KommbloTepa. Ilmardopma nmomkHa  comaepkarhb
MHKPOKOHTPOJIJIEP C TAKTOBOM 4acTOTOM HE MeHee 16 MI'11 u Hanps>KeHueM ypOBHS
jJoruueckoi enunHuibl He MeHee SB. Ilnardopma nomkHa ObITH 000pYyAOBaHA HE
Menee 30 mudpoBEIMU TPOTPAMMHUPYEMBIMU KOHTAKTaMH, HE MeHee 12 U3 KOTOPhIX
JIOJDKHBI TO3BOJISITH HAMPSIMYIO TOAKIIOYATH CUJIOBYIO HArpy3Ky CyMMapHbIM
TOKOM 110 6A; He MeHee 8 HMU(POBBIX MPOTPAMMHUPYEMBIX KOHTAKTOB, KOTOPHIE
MOTYT OBITh HCIIOJNB30BaHbI, KaK aHaJOroBble Bxoabl. llmardopma momxHa
CoJlep’KaTh HE MEHEE OJHOr0 2-MPOBOAHOIO IMOCJENI0BAaTEIbHOTO HHTEpdeiica,
OJIHOTO TOcJenoBaTeNbHOTO nepudepuitHoro uuTepdeiica u 3 uHTEpdeiicos
JIBYXIPOBOAHOTO TMPOTOKOJIA i OOMEHa TOCJIEeI0BATEIbHBIMU  JTaHHBIMHU.



[Inatpopma nomkHa OBITH 00OpYyIOBaHA 3yMMEPOM, HE MEHEe ueM 2-Ms
annapaTHbIMA KHOIIKAMM, HE MEHEE 4YeM 2-Ms pa3beMaMu Uil MOJKIIOYEHUS He
MeHee 2 JBUTaTellell MOCTOSHHOrO TOKa; moayiem Bluetooth ¢ yckopennoi
nepenavyell JaHHBIX M MHIUKATOpPOM paboThl ycTpoiicTBa. [lmatdopma momkna
o0Onanath He MeHee 256 KO MOCTOSHHON MaMsATH U He MeHee 8 KO omepaTUBHOU
namsaTu. [Iporpammupyemble KOHTAKThl TIaT(HOPMBI JOKHBI OBITH BBIBEJCHBI B
BUJIE LITBIPHKOBBIX Pa3bE€MOB, KOTOPbIE JOJLKHBI CONEPXkATh JIMHUM MUTAHUS HE
MeHee 5B. KoHTakTbl, OTBeHarolye 3a yNpaBlICHUE ABUTATENISIMH MOCTOSHHOTO
TOKa, JOJIKHBI ObITh BBIBEJEHBI B BUJE KJIEMMHBIX KOJIOAOK. JIOJKHBI OBITH HE
MeHee 4 JaTYMKOB, KaXIbIil M3 KOTOPBIX N0KeH ObiThb ¢ USB-pazbemoM miis
NOJAKJIIOYEHUS] K TEPCOHATIbHOMY KOMIBIOTEPY U CIELMANIbHBIA pa3zbeM s
NOAKIIOYEHUS] K YIpaBisiolmled Mate. Y3ibl KPEIUIeHHS YYBCTBUTEIbHBIX
AJIIEMEHTOB JAaTYMKOB JIOJKHBI 00ECNeYnBaTh U3MEHEHHE ITYOUHBI MOTPYKEHUS U
¢ukcannio YyBCTBUTEIBHOTO 3JieMeHTa B TpeOyemoM mnonoxenun. Kopmyca
AIIEKTPOHHOTO OJI0Ka BceX 4 MaTYMKOB JOJDKHBI OBITH M3TOTOBJICHBI U3 HE MEHEE
YeM yAAapONpPOYHOTO IUIACTUKA METOJIOM JIMThSl TOJ JAaBJIICHHWEM, rabapuTHBIC
pa3Mepsl TOJDKHBI ObITh He MeHee 72 X 43 x 25 mM. [laTumk TemmepaTypsl
XUMHYECKH, KOTOPBII JOKEH COCTOATh U3 HE MEHEEe YeM JIEKTPOHHOTO OJI0Ka ¢
KOPIIyCOM M BBIHOCHBIM ILYTIOM JUIMHOM HE MeHee | M. UyBCTBUTENbHBINA 3JIEMEHT
JOJDKeH ObITh BBIOJHEH Ha 0a3e IJIAaTUHOBOTO  TEPMOCOMPOTHBIICHUS.
TepMoconpoTUBIIEHHE JOHKHO YCTAHABIMBATHCS BHYTPH LIyNa, U3TOTOBJIEHHOIO
U3 TPYOKM U3 HEpKaBelolled CcTald AuaMeTpoM He MeHee 4 MM, JIMHA
NOTPYy’KaeMOM YacTU WIyNa JOJDKHA COCTaBisATh He MeHee 150 mm. /luamaszon
W3MEPEHUS JaTuhKa TeMIepaTyphl JOJDKEH ObITh HEe MeHee yeM oT -40 1o +180°C,
paspemenue - He Oonee 0,25°C, morpemHocth — He Oosee 1°C. Jlatumk pH,
KOTOPbIA JOJDKEH COCTOSITh HE MEHEe YeM U3 DJJIEKTPOHHOro OJioka U
KoMOuHUpOoBaHHOTO pH-311ekTpoaa coenMHeHHBIX KabeneM. /nama3on namepeHuit
J0JDKEH OBITh B mipenenax He 6omnee: 0—14 ex. pH npu ve 6onee uem 20°C. Pabounii
nuarna3oH temnepatyp noixkeH ObiTb He MeHee: 10°C — 80°C. IlorpemHocTb
uzMepenus: He 6onee + 0.1 en. pH npu temnepatype xuakoctu ve 6oaee +20°C.
Bpewms goctmxenust He MeHee 95% 3HaueHus U3MepsIeMoi BeIMUuHBL: He 6osee 10
cek. YyscrBuTenbHOCT, agaruuka He Menee 0,01 en. pH. [datumx
AIIEKTPONPOBOTHOCTH, KOTOPBIN JOJKEH COCTOSITh U3 3JIEKTPOHHOTO OJI0Ka U 1Iyma
C DJEKTpOAaMH, COEJUHEHHBIX KabeneM anuHOM He MeHee | M. Jlmamaszon
W3MEPEHUN  JaTuhKa dJEKTPONpPOBOAHOCTH He ©Oomee 0-250 wmCwm/cwm.
UysctBuTenbHOCTH AaTtunka He 6osee 0,1 MCwm/cMm. TlorpeniHocTs u3MepeHuii He
oonee 10%. Bpems yctaHoBieHUs oka3zaHuid: He Oosiee 5 ¢. J{uamna3on TemmnepaTyp
uccieayemoro pactsopa ot 0 1o +80 rpamycos. Kopmnyc norpykHoro 1yna J1I0JKeH
ObITh M3TOTOBJIEH U3 YAAPOIPOYHOTO U XMMHUYECKH CTOMKOro Iutactuka. JlaTumk
pENOKC-MOTEHIana  JUIsl  U3MEPEHHUS  OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO
NOTEHIMAJIa B PAacTBOPE C MCIOJb30BAaHUEM 3JIEKTPOJA PEIOKCMETPUUYECKOTO
KOMOMHHMPOBAHHOTO, BXOJSIIETO B €r0 KOMIUIEKT. DJIEKTPO PEAOKCMETPHUECKUIA
KOMOMHHUPOBAHHBIN TOJKEH COJEPKaTh MJIATHHOBBIN N3MEPHUTENIbHBIN AJIEKTPOI U
XJIOpCEepEOPSHBIM 3JIEKTPOJ CpPaBHEHUS, BBINOJHEHHBIE B OJHOM CTEKJISTHHOM
Kopnyce. JlaT4uK JODKEH HMMETh CIEAYIOIIME XapaKTePUCTUKH: JMaIa3oH



n3MepsieMbIX HanpsbkeHui ot -2.0 1o +2.0 B, wyBctBUTENnBHOCTH HE MeHee 0,001 B,
BXOJHOE compoTuBieHue - He Menee 10 MOwm. [lomxeH ObITh IUCIUICH, KOTOPBIN
BBIBOJIUT TEKYIIUE MOKAa3aHUsI JaTYUKOB U HHPOPMAIUIO O BHYTPEHHEM COCTOSIHUU
cucteMbl. B cocTaBe koMILIeKkca T0JKHO ObITH JIMIIEH3MOHHOE MPOrpaMMHOe
o0ecrmeyeHne ISl MpoBeleHUsi 3KcnepuMeHToB — 1 mryka. IIporpammuoe
oOecrieyeHne JOJDKHO OOecleuynBaTh JEMOHCTPAIMI0 CHUCTEMbI YIIPaBJICHUS
IPOBEJICHUEM OHKCIIEpUMEHTa B HE MEHEee 4YeM 2 pexuMmax: pPYyYHOM U
aBTOMAaTUYECKOM. B pydHOM pekuMe Bce mapaMeTphl UCTIOIHUTENIbHBIX YCTPOMCTB
JOJDKHBI HAITPSIMYTO 33/1aBaThCS MOJIb30BaTeNIeM C KOMITbIOTepa. B aBToMaTnueckoM
pexuMe MOJb30BATENb JIODKEH 3a/laBaTh aJTOPUTMbI PaOOTHI MCIIOJIHUTEIbHBIX
YCTPOMCTB B 3aBUCMMOCTH OT ITapaMETPOB, KOTOPbIE MOKA3bIBAIOT U3MEPUTEIbHbBIEC
YCTPOMCTBA, IMOCJE YEro 3alyckaeT HM3MEpeHuss W paboTy MCHOJHUTEIbHBIX
ycTpoicTB. [IporpammHoe obecrieyeHre JOJKHO MO3BOJISATh MOKAa3bIBATh TEKYIINUE
3HAYEHHUS [apaMETPOB HUCIIOIHUTENBHBIX U U3MEPUTENIBHBIX YCTPOMCTB U CTPOUTH
rpauKy 3aBUCHUMOCTH 3THUX MapaMeTpoB OT BPEMEHU U OAHHUX IapaMeTpOB OT
npyrux. Taxke mporpamMmHoe oOecledeHHe OJDKHO TIO3BOJISTh KaauOpoBaTh
naTyuku. B xomruiekte MOMKHBI OBITH MOAPOOHBIE METOAMYECKHE MHCTPYKIIHH.
[ToTeHMaIbHBIN NOCTABIIMK JOJKEH TPEOCTABUTh B COCTABE KOHKYPCHOW 3asBKH
KONOUWIO THUChbMa OT TPOU3BOAMTENS KOMIUIEKCA WM €ro  o(UIMaibHOrO
npefcTaBuTens (Jiepa, IMcTpuObioTopa) Ha Tepputopun Pecnybnuku Kazaxcran
C TOATBEPKJICHHEM BO3MOXHOCTH CBOEBPEMEHHOW IOCTaBKM _TOBapa B
COOTBETCTBUHU C 3asIBJICHHBIMU B TEXHUYECKON crenupukanuu QyHKIMOHAIbHBIMH,
TEXHUYECKUMHU, IKCIUTYaTAIIMOHHBIMU U KAYECTBEHHBIMU XaPAKTEPUCTUKAMU, JIJIs
UCIIOJIHEHHs 00s13aTe€AbCTB MO AOroBOpY. [IMCEMO JOMKHO OBITH aJIpecOBaHO B
KOHKYPCHYIO KOMHCCHUIO W/WIM TOTEHIUAIbHOMY MOCTaBUIMKY, MOIAIOMIEMY
KOHKYPCHYIO 3asBKY.

STEM-ycTpoiicTBO I M3Y4YeHUsl IBHKEeHUsI TBepaoro resaa — 0 mryk. /{omkHo
ObITh NPEIHA3HAYECHO I MPOBEICHUSA JKCIEPUMEHTOB HAa TEMBl HE MEHEE:
AIIEKTPOHUKH, MEXAHHKH, IPOrPAMMHUPOBAHMS M AJITOPUTMU3ALUMU, OpraHU3alnn
cobopa © Tmepenaud JAHHBIX OT JAaTYUMKOB, pa3BUTHS HHXEHEPHOTO U
QITOPUTMHYECKOTO MbINUICHHS. JIOJDKEH MO3BOJIATH TPOBOJUTE yUEOHBIE 3aHATHS
[0 HAMpaBiCHUSIM HE MeEHee: MeXaHWdeckass COOpKa KOPIYCHBIX 3JIEMEHTOB;
MOHTQX  JJIEKTPUYECKUX  CXEM; M3y4YEHHE OCHOB  IPOrpaMMHUPOBAaHUS;
UCIIOJIb30BaHUE JATYUKOB I KOHTPOJISL OpPHEHTAUuu POOOTU3MPOBAHHOIO
ycTpoiicTBa; 1uppoBas 00padOTKa CHUTHAJOB, IOJYyYaeMbIX OT JaTYUKOB;
B3aUMOJICHCTBUE DJIEMEHTOB YCTPOMCTBA IIOCPEICTBOM IIPOBOJIHBIX
1 OeCrIpOBOJHBIX IPOTOKOJIOB IEpEeNayd JaHHBIX; MPOBEJICHUE SKCIIEPUMEHTOB
BBICOKOH CTEINEHU CJIOKHOCTU MO (PU3HKE. AITOpPUTM pabOThl YCTPOICTBA JOJKEH
o0ecrieunBaTh  Mepenadyy  TEIEMETPUUECKUX  JAaHHBIX O KHHEMaTHYECKHX
XapaKTEepUCTUKAX €ro JBWXKEHHsS B TEUCHHME allapaTHO-3aJaHHOTO BPEMEHH
U3MEPEHUN M AaBTOMATHYECKOE BBIKIIOYEHHE YCTPOWCTBA IO HMCTEYEHUU ITOIO
BpeMeHU. B cocTaB ycTpoiicTBa J0/KHO OBITH BKJIKYEHO, He MeHee: Kopiyc
yCTpOMCTBa JOJHKEH COCTOSTh u3 2 monycdep. B coOpaHHOM Buae HOMKEH
MPENCTaBIATh OO0 chepy nuamerpom He MeHee 125 MMm. BHyTpu momkHa ObITH



pa3MelleHa paMa C yCTAaHOBJIEHHOM Ha HEMl IUIaToil MUKPOKOHTpPOJUIEpa, IUIaTOM
pacliupeHus, akKymyJaTopoM eMKocTbio He MeHee 350 MAY U cuctemoit
OECKOHTAaKTHOTO BKJIIOUEHHUS. MexaHn4yeckoe YCTPONCTBO JOJDKHO COJEP’KaTh
AIIEKTPOJIBUTATENb C Y3JOM KpEIUIeHWs, HE MeHee 2 HacaJoK Ha Bal
AIIEKTPOJIBUTATENS JUI OCYLIECTBIICHUSI MEXaHUYECKUX KOJIeOaHu, OJIOK MUTaHUS,
KOMIUIEKT JeTajeil A TMOJABEIIMBAHUSA CEpUYecKoro Kopriyca C pa3HOU
OpHUEHTAIMe OTHOCUTENIbHO BEPTUKAIH, OJIOK preMa JaHHbBIX (YCTaHABIMBAEMBIH
Ha KOMIBIOTEP). Y3€Jl KpEIUIEHUs JJIEKTPOABUIATENs JOJDKEH o0OecnednBaTh
YCTaHOBKY DJIEKTPOJBUTATENsl BHYTPU C(EpUUECKOro KopIyca YCTpOMCTBA U
COBMAJICHUE OCU BpallleHUs Baja JBUTaTels C OJHOW U3 OCE CUMMETpUHU
ycrpoiictBa. OfHa Hacaaka Ha Bajl JBUTATeNs JOJKHA OBITh OCECUMMETPUYHASL.
Bropast Hacajka JOKHA SIBISATBCS SKCLHEHTpUKOM. Ilimata MHKpOKOHTposiepa
JOJDKHA COZIEPKATh B C€0€ MUKPOCXEMY CO BCTPOEHHBIMU TATYMKAMU YCKOPEHUS U
YIJIOBOM CKOPOCTH, pACIOJIOKEHHYI0 B TeoMeTpuueckoM IieHTpe. I[lnara
pacimpenust JobkHa oOecriednBaTh nepenadyy AaHHbix o Bluetooth ¢ yckopennoi
nepefavyell JaHHBIX, COAEpXkaTb CUCTEMY MUTAHUS IUIAThl MHUKPOKOHTPOJUIEPA,
CUCTEMY 3apsIKHM aKKyMyJsITOpa OT BHEUIHETO HCTOYHHUKA MUTAHHS, CUCTEMY
HKOHOMHUU PHEPTUU U CUCTEMY OECKOHTAKTHOTO BKJIIOUEHHs yCTpoiicTBa. JlomkHa
ObITh CHa0)K€Ha WHIWMKATOpaMu 3apsina Oarapen W HWHAUKATOPOM pPabOThI
ycTtporicta. [Inata pacmupenus: fomkHa ObITE 000pyJ0BaHA HE MEHEE 4eM 2-Ms
pazpeMaMu Ui MOAKIIOYEHUs JABUraTesled MOCTOSHHOrO Toka. IIporpaMMHBIif
MOJlyJIb JIOJKE€H OCYLIECTBIISTH MOJKIIOUEHUE U OTKIIOUEHHE OT YCTPOWCTBA IO
OecrpoBOJHOMY KaHAITy IEpelauu JaHHbIX, C *HPOPMUPOBAHUEM MOJIb30BATENS 00
YCTaHOBJIEHUM WJIM MOTEPU CBSA3HM C KOMIBIOTEPOM. J[0JKEH MO3BOIATH MMOIy4aTh
TEIEMETPUYECKUE JaHHblE OT JaT4YMKOB MU HUHPOpMaLUI0 00 OpHUEHTALUU
ycTpoiicTBa B  IIPOCTPAHCTBE; OOeclneYuBaThb  YIPABIECHUE  MOLIHOCTBIO
AIIEKTPOJIBUTATENS; YIPABIATh JAMAMNAa30HAMU H3MEPEHHS JTaTYMKOB; BBITOJHATH
BU3yaJIM3alMI0 B 3aBUCUMOCTH OT BPEMEHM MOKAa3aHUI JAATYMKOB; OCYLIECTBIIATH
nepeMeleHrne KpuBOil BMeCTe ¢ OCSMHU MO SKpaHy, pacTATHBAaHUE U CXKATHE OCU
BPEMEHH; TO3BOJISATh BHIBOJAUTH YMCIIOBbIE 3HAYEHHs MOKa3aHUI JAaTYMKOB IOCIIE
YCTaHOBJICHHSI HA KPUBOW TOUEYHOT'O MapKepa; MPOBOIUTH KOMMPOBAHUE JaHHBIX U
pacueTHBIX KPUBBIX, MOMNAJAIOIMIMX B HMHTEPBA]T BPEMEHU, OTOOPAKEHHBIM Ha
’KpaHe, B Oydep oOMeHa Ay SKCIOpPTa AAHHBIX B TaOJWYHBIA mporeccop. B
KOMIUIEKTE  JOJDKHBI  OBITh  NHOJAPOOHBIE  METOJUYECKHME  HMHCTPYKIMH.
IToTeHnManbHBINA NOCTABUIMK JIOJKEH NMPEAOCTABUTh B COCTaBE KOHKYPCHOU 3asBKU
KONOWIO MHCbMA OT MNPOU3BOAMTENS YCTPONCTBA WAM €ro  oduIMaibHOro
nopejcTaBuTeNs (Juiepa, IMcTpuObioTopa) Ha Teppuropun Pecnybinku Kazaxcran
C_TOJATBEPKJIEHUEM BO3MOKHOCTH  CBOEBPEMEHHOW NOCTaBKM TOBapa B
COOTBETCTBUMU C 3asBJCHHBIMU B TEXHUUYECKOU crienndukanyy GyHKIMOHAIBHBIMHU,
TEXHUYECKUMHU, IKCIUTYATAIIMOHHBIMU M KAaY€CTBEHHBIMHU XapaKTEPUCTUKAMU, JJIs
UCHOJHEHUS] 00s3aTeNLCTB MO JIOTOBOPY. I[IMChMO JOMKHO OBITH aJpecoBaHO B
KOHKYPCHYIO KOMHCCHIO W/WJIM TOTEHIUATbHOMY MOCTABIIMKY, MOAIOUIEMY
KOHKYPCHYIO 3a5BKY.




KoHcTpyKTOP TEIUIHIBI IKCIEPUMEHTANbHOM ¢ 1aTyukamMu — 1 Hadop. /lomkeH
MO3BOJIATh C TIOMOIIBIO BXOJSIIMX B COCTaB HabOpa KOMIUIEKTYIOLIUX COOpaTh
ABTOMATHUYECKYI0 TEIUIMIy, MPEIHA3HAUYCHHYIO Ui BBIpAMBaHUS paccalbl B
ompeneneHHbIxX ycaoBusax. CoctaB Habopa J0HKEH ObITh HE MeHee: OJIOK TUTaHUS —
HEe MeHee | mITyka, BUHT C MOTalHOW ronoBkoid — He MeHee 200 mITyk, raiika
KBajpatHag — He MeHee 200 wmTyk, aucried — He MeHee | miTyka, JieHTa
CBETOAMOHAS — HE MEHEE 2 ITYK, MOJYJIb JaTYMKA BJIAYKHOCTH IOYBHI — HE MEHEE
2 WTYK, MOJyJib AaT4MKa OCBEUIEHHOCTH — HE MeHee | mTyka, MOAy/lb JaT4hKa
TEeMIIepaTyphl U BIAKHOCTH — HE MeHee | 1ITyKa, MOAyJb pejie — He MEeHee 2 IITYK,
HAacoC MEMOpaHHbBIA BaKyyMHBIM — HE MeHee | 1Tyka, raTa — He MeHee | 1mTyka,
riaTa MakeTHasi — He MeHee 2 ITYK, Ipeo0pa3oBaTesb HaNPsKEHUsT — He MeHee 4
MITYK, Ha0op mpoBoJi0B (B Habope He MeHee 40 MmMTyK) — HE MeHee 5 HabopoB,
CEpBONPHUBOJ] — HE MEHEE 2 MITYK, TEPMOAICKTPUUECKUI OXJIaAUTENIb — HE MEHee 2
HITYK, IUTAaHT CUJIMKOHOBBIN — HE MeHee 4 IITYKH, pa3BeTBUTENb I IIIJIaHTa - HE
MeHee 15 mryk, Kynep —He MeHee 2 IITYKHU, TOPIIOK AuameTp He meHee 10 cMm — He
MeHee 15 mrTyk, ceMeHa — He MeHee 15 ynmakoBOK, CTEKJIO aKpUIOBOE HE MEHee 5
MM B KOMIUIEKTE AJisi COOpKM Kopiryca Temuisl. Habop 0mkeH mocTaBisiThCs B
3aKpBIBAKOIIEMCS KPBIIIKOM JIOTKE U3 MMPOYHOT'O TUIACTUKA U UMETh BKJIAJIBIII U3 BA
NIEHBI, COOTBETCTBYIOIIMN pa3Mepy JoTKa. Teruuia B cOOpaHHOM BHJE JOJKHA
NO3BOJISAITh NOJNJEPKUBATh 33JaHHYK0 TEMIEPATypy MW BJIAKHOCTb IOYBBI,
0oTOOpakaThb Bce HEOOXOIMMbIE MapaMeTphl Ha I[BETHOM CEHCOPHOM 3KpaHe. B
KOMILJIEKTE JIOJKHA OBbITh MHCTPYKIUS SISl COOPKU U DKCILTyaTalluH.

KOHCTPYKTOpP 3JIEKTPOHHBINA 1O M3YYEHHI0 CHCTeM YMHOro goma — 1 Habop.
PaGota ¢ [aHHBIM KOHCTPYKTOPOM JIOJDKHA TIO3BOJIMTH Pa3BUTh HAaBBIKU
IPOrPaMMHUPOBaHUs, KOHCTPYUPOBAHUA, AOJDKHA 3HAKOMUTH C DJIEKTPOHUKOU U
CXeMOTeXHUKOU. KOHCTPYKTOp MOJKEH TO3BOJIMTh COOpATh TEMATHUYECKUN CTEH],
Ha KOTOPOM MOXHO MUMUTHUPOBATh CUTYyallud, BO3HUKAIOIINE B PEATbHOMN >KU3HU,
BEIBOJWTh JIaHHBIE B HWHTEPHET W YNPABIATH 4dYepe3 OOJayHbI CEepBUC.
DNEKTPOHHBIA KOHCTPYKTOP JODKEH COCTOSITh M3 MaKETHOTO CTeHaa, Habopa
AJICKTPOHHBIX KOMITOHEHTOB M WCIOJHUTEIBHBIX YCTPOUCTB. JIOMKHBI OBITH
OTKPBIBAIOIIMECS OKHO M JBEpb. DJIEKTPOHHAsI 4YaCTh KOHCTPYKTOpA JOJIKHA
COCTOSITh M3 KOHTpPOJUIEpa, IUIaTa Uil MOAKIIOYEHHUS] K CETH, CHEHHAIbHO
NoJ00paHHOIO0 KOMILJIEKTa JaTYMKOB M Habopa KperuieHudl s Hux. llpu
UCII0JIb30BAaHUU HabOpa JAaTYMKOB, KOHTPOJIEPOB U UCIIOJTHUTEIBbHBIX YCTPOUCTB,
J0JKHA OBITH BO3MOKHOCTh M3y4YaTh TAKME TEMBI, KaK: OXpaHa KUJIUIIA, TOKapHas
0e30macHOCTh, KOM(POpPTHAs CpeAa, 3allUTa OT 3aJMBOB U MPOTEUYEK, MOHUTOPUHT
TEMIIEPATYPbl ¥ HAIMYHS OCAJKOB, SKOHOMUS JIEKTPUUECTBA U Apyrue. B cocrase
HaOopa, He MeHee: 6apoMeTp — | mITyKa; JaTYUK OCBEIIEHHOCTH — | IITyKa; JaTYUK
razoB — | MITyKa; 1aT4UK TeMMOEPATyphl — 2 IITYKHU; yIbTPa3BYKOBOU AaIbHOMED —
3 IITYKW; TaTYUK ABMOKCHUS — | MITyKa; JaTYUK AOXKAS (MIIH YPOBHS KUIKOCTEH) —
| mTyka; AaTYMK BIQXKHOCTH MOYBBI — | ImITyka; JatdyWk myma — | IITyka;
bE30M3ITydaTelNb — | mTyKa; matdopma ¢ MUKPOKOHTPOJIIEPOM — | mITyKa; Kabeb
USB A-B - 1; peneiinbiii Moaynb x4 5B — 1 mTyka; nnarta aJjis HOAKIIOUEHHS K CETH
— 1 wryka; RFID-mMoayns RC522 — 1 mityka; qaT4uK miaMeHu — 1 mryka; MakeTHast



minara — 1 mryka; BuHT M3 — 20 mtyk; raiika M3 — 30 mTyk; cepBonpuBoj — 2
MTYKW; CTOWKH MOHTaXHbIE — &8 mTyk; Onok mutanus 12B 2A — 1 mTyka;
npeoOpa3oBaTesh HaMpPsDKEHUS — | IITyKa; BOASHOW HAcOC + muiaHT — | MmITyKa;
npoBojia M-IT giunoit 20 cMm - 40 mtyk; npoBoga M-M mnunoit 20 cm - 40 mTyk;
nposoaa II-11 nnuuoii 20 cMm - 40 mTyk; Tepmoycaaka D 4 mm - 0,3 M; TepMoycaaka
D 2 mm - 0,3 M; nenTa cBeToanoHast O6emas — 1 M; JIeHTa CBETOIMOIHAS KpacHas —
1 m; konHektops! 15t LED neHT — 4 mTyku; aepxaTeiu s JaTYMKOB - 7 MITYK;
MakeTHbIN cTeHs — 1; YMK k Habopy (B 21eKTpoHHOM BHjIe) — | mITyKA.

HanonaboopaTtopusi B uyemonane — 1 Habop. HabGop momken oOecrneunBath
BBIIIOJITHEHUE HE MEHEE |5 SKCIEepUMEHTOB MO H3YyYEHUI0 HAHOTEXHOJOTHWA U
HaHomaTepuasioB. CoctaB Habopa JIOJKEH ObITh, HE MeHee: a3po30ib «llokpsiThe
JUTsL IepeBa/KaMHs» — He MeHee | mTyku, aspo3oiib «[lokpbITHe JUIsl TKAaHW» — HE
MeHee | MmITykd, a’po30ib «3ammTa OT OTHS» — He MeHee | mrTykw, (rakoH
«IlutpatHserit pactBop» — He MeHee | mTyku, prakon «HeBuaumMpie YepHUIa) — HE
menee 1 mtyku, prnakon «PactBop [TAB» — He Menee 1 mityku, dmakon «PactBop
XJIOpHU/Ia 30JI0Ta» — He MeHee | mTyku, prakon « MarHuTHas )KUIKOCThY — HE MEHEe
1 mrykn, TyOKa abpasuBHasi — He MeHee | mTyku, 0opasisl MJI® naneneit 10x10cm
— HE MEHee 2 NITYyK, IUJIaCTHHA CTEKJISIHHas — HE MeHee | IITyKu, IiacThuHa
CTEKJITHHAsE 00pabOTaHHAs — HE MEHee | MITyKH, CIIOPHI JIMKOTIOIUSI B IPOOUPKE —
HE MeHee | MTyKu, MMHUET MIACTUKOBBIA — HEe MeHee | mTyku, nunetka [lactepa
MJIACTUKOBAsA, 3MJT — HE MeHee 8 MTYK, MPOOUpKa ¢ KPhIIIKOH, 50 M1 — HE MeHee 2
HITYK, KpEMHHEBas IIaCTUHA — HE MeHee | ITyKH, (PJIakoH ¢ KBapIEBbIM MECKOM —
HE MEHee | TyKH, KpUCTAII TOPHOTO XPYCTAJIA — HE MEHEE | MTyKu, CBETOANO —
He MeHee | mryku, yamka Iletpu, oqHoCcekMoHHas1, 1uaMeTp 35MM — HE MeHee 2
HITYK, IPOBOJA C 3a)KUMaMU «KpOKOIWI», 50 cM — HE MeHee 3 ITYK, MATHUT — HE
MeHee | mTyku, sneMeHT nutanus 4,5 B — He MeHee | MITyKH, OYKM 3allUTHBIC
nabopaTopHble — HE MEHee | ITyKH, KHCTOYKa Xy/IOKECTBEHHas — He MmeHee |
IITYKH, CBEYa B )KECTSHOU THJIh3€ — HE MEHEe | MTYKH, mepyaTKu Ja00paTOPHBIE —
He MeHee 2 map. HaGop AomkeH MOCTaBISATHCA B 3aKPHIBAIOMIEMCS] YEMOJIAHE U3
npoyHOTo TwiacThka. K Habopy AOMKHBI OBITH MPETyCMOTPEHBI METOIUYECKUC
PEKOMEHAIMH 110 MPOBEACHUIO DKCIIEPUMEHTOB B OYMaKHOM WJIM 3JICKTPOHHOM
Buje. [loTeHIMaNbHBIM NOCTABIIMK JIOJKEH MPEIOCTABUTh B COCTABE KOHKYPCHOMU
3asBKM KOMNHUIO MHChbMa OT MPOU3BOJUTENS Habopa WM ero oduiMalibHOro
npeacTaBuTeNs (uiaepa, IMcTpuOboTopa) Ha Tepputopun Pecriybnuku Kasaxcran
C TONATBEPXKJICHUEM BO3MOYKHOCTH CBOEBPEMEHHOW TOCTAaBKM _TOBapa B
COOTBETCTBUHU C 3asIBICHHBIMU B TEXHUYECKON crenupukanuu QyHKIMOHAIbHBIMH,
TEXHUYECKUMH, SKCIITYaTAIMOHHBIMYA U KaYE€CTBEHHBIMU XapaKTEPUCTUKAMM, JUIS
UCIIOJIHEHMs 00s13aTe€AbCTB MO AOroBOpY. [IMCEMO JOMKHO OBITH aJIpecOBaHO B
KOHKYPCHYIO KOMHUCCHIO W/WIHM _TOTEHIWATLHOMY MOCTAaBIIUKY, TOAIIEMY
KOHKYPCHYIO 3asIBKY.

Munu-3kcnpecc Jadoparopusi i y4eOHBIX IKOJOTMYEeCKMX HCCJeI0BAHMMI
maJjas - 1 mryka. JlabopaTopus n0KkHa OBITH MpEeIHAa3HAUEHA AJIs IPOBEICHUS
HKOJIOTUYECKOTO MPAKTHKYyMa M y4eOHO-UCCIIEOBATENbCKUX PA0OT, CBSI3aHHBIX C



NEPBUYHBIM HCCJIEJI0BAHUEM OOBEKTOB OKpYKarwolie cpenbl. [laHHbiii Habop
JIOJDKEH TO3BOJISITH BBINOJHUTH He MeHee: 30 aHanu3oB Bo3ayxa, S0 aHanu30B
BO3/1yxa o ammuaky, 500 aHaIM30B BOJIbI U BOJIHBIX PACTBOPOB, TOYBBI U CHIITYYHX
Matepuanos, 100 aHanmm30B GPyKTOB, OBOIIEH, COKOB, MPUPOTHON U MUTHEBOM BOIBI
U T.II. IO HUTpaTaM. JloJbKHA cofiepKaTh LMIUPOKUM KPYT CPEICTB XUMHUYECKOIO
IKCIIPECC-KOHTPOJISI OOBEKTOB OKPY’KAIONIEH cpenl, He MeHee: UHAUKaATOpPHbIE
TPYOKM Ha 1 KOMIIOHEHT I KOHTPOJII B BO3AyXe OKcuaoB yriaepoga (IV)
(IMama3oH OmpeAeNsseMblX KOHIEHTPALMM MOKCHA Yriaepoja AOJKEH ObITh He
menee 0,03-2 % 00., ¢ MHAUKAIIMOHHBIA 3()PEKTOM C CHPEHEBOro Ha TEMHO-
CUPEHEBBIN; UaMeTp MHANKATOPHOM TpyOKM AOJKEH ObITh He MeHee 4,5 Mmwm;
KoJM4ecTBO He MeHee 10 mTyk; Kakaas MHIMKATOpHash TpyOka JOJKHA UMETh
HAKJIEEHHYI0 KOHTPOJBHYIO LKAy U TOBapHbIA 3HAK MPOU3BOAMUTENS; JOJKHBI
ObITh YIMAKOBaHbl B KOPOOKY M3 IUIOTHOTO KapTOHA C CEKUHUSMH JJI >KECTKOTO
pa3MeIIeHrs B HUX MHANKATOPHBIX TPYOOK) — HEe MeHee 3 ynakoBok; TecT-cucrema
«AMMHAK» JJI1 KOHTPOJS B BO3AyX€ MapoB aMMHuaka (Juana3oH OMpeaessieMbIX
KOHIIGHTparuii nowkeH ObiTh He Menee 0-10-1000 wmr/m; momkHa WMETh
ruApOUIBLHYI0 OCHOBY, Ha KOTOPYIO JOJDKHA OBITh HaHECEHA aHaTUTUYECKas
pelentypa M 3alyileHa Mpo3payHbiM MOJIMMEPHBIM MOKPHITUEM) — HE MeHee |
mtyku; Tecr-cucrema « HuTpar-Tecr» (IUana3oH ONnpeaeasieMblX KOHIIEHTpalui
nookeH ObiTh He MeHee 0-50-200-1000 Mr/a ¢ MaaTWHOBBIM HMHIWKAITMOHHBIM
b dexToM; ToKHA UMETh THAPOPUIHHYIO OCHOBY, Ha KOTOPYIO JOJKHA OBITh
HAaHECEHA aHaJIMTUYeCKas pelenTypa W 3allMIleHa MPO3PayHbIM IMOTUMEPHBIM
NOKpBITHEM) — HE MeHee | mTyku; TecT-cucTeMsbl 111 KOHTPOJIS 3arps3HEHHOCTH
BOJIbI M BOJHBIX PacTBOPOB «pH-TecT» (Mamna3zoH ompeaessieMbIX KOHIIEHTpaIUi
JOJDKEH ObITh He MeHee 2-3-4-5-6-7-8-9-10-11 en. pH ¢ WHAMKAIIMOHHBIM
3h(}HEeKTOM OT KpAacHOro 10 CHUHEro; JOKHA MUMETh TMIAPO(PUIbHYIO OCHOBY, Ha
KOTOPYIO JIOJKHA OBbITh HAaHECEHA AaHAJIUTHYECKas pelentypa M 3aluiieHa
MpO3payHbIM TOJIUMEPHBIM MOKpbITUEM) - HEe MeHee | mTyku; Tecr-cucrema
«Kene3o obuee» (IMama3zoH ONpEACTSIEMBbIX KOHIIGHTpAIUi JOJKEH OBITh HE
menee 0-30-50-100-1000 mr/n ¢ 6e:xeBO-KOPUIHEBBIM UHIUKAITMOHHBIM 3P (HEKTOM;
JOJDKHA MMETh THAPOPWIHHYIO OCHOBY, Ha KOTOPYIO JOJDKHA OBITh HaHECEHA
aHaJTUTUYECKasl pelenTypa U 3alUIIeHa TPO3PaYHbIM MOJIUMEPHBIM MOKPHITHEM) —
He MeHee 1 mryku; Tecr-cucrtema «Hmukenab» (quamna3zoH ompeaessieMbIX
KOHIIeHTpaIui nopkeH ObiTh He meHee 0-10-100-1000 Mr/a ¢ po30BO-KpacHBIM
UHIUKAIMOHHBIM 3()(PEKTOM; TOKHA UMETh THAPOPUILHYIO OCHOBY, HAa KOTOPYIO
JOJDKHA OBITh HAHECEHA AHAIMTHUYECKAsl pelenTypa W 3alldilieHa MpOo3payHbIM
MOJMMEPHBIM TOKPBITHEM) — He MeHee | mryku; TecT-cMcTeMa «AKTHBHBIN
XJI0p» (JIMama3oH omnpeesieMblXx KOHIIEHTpaluid JoJKeH ObITh He MeHee 0-1,2-5-
10-30-100 wMr/m ¢ CHUHUM WHJIUKAUOHHBIM A(QPEKTOM; JOHKHA HMETh
ruApOUILHYI0 OCHOBY, Ha KOTOPYIO JOJDKHA OBITh HaHECEHA aHaTUTUYECKas
pelentypa M 3alyileHa Mpo3payHbiM MOJIMMEPHBIM MOKPHITUEM) — HE MeHee |
HITYKW; MOCyAa U NMPUHAJJIEKHOCTH, HE MEHEE: BOPOHKA IJIACTMAcCCOBas, Kajus
xjopunl 38 T, KaMmepa MOJUATUIICHOBAS JJisI MOJACIMPOBAHUS 3arpsi3HEHHOCTH
BO3MlyXa, JIO)KKA INMNaTeNb s OTOOpa MpoO TMOYBBI, Jyma s HaOIIOIEeHUS
00BEKTOB, MEpHBIC MPOOWPKH — 2 MITYKH, MEMIKA TOJMATUICHOBBIC IS



TPAaHCHOPTUPOBKKM NPOO MOYBBI — 5 IMITYK, OOpaslbl PEaKTHBOB MO 2 T. I
MOJICTUPOBAHUS 3arPSI3HEHHOCTH BOJBI, TIOYBHI — 5 (PJIIAKOHOB, OYKHU 3aIUTHBIC,
NepyaTKu 3alllUTHbIC, MUHIET, MUIETKU-KANEIbHUIBI — 5 MITYK, MOJHOC-JIOTOK,
IpeaIMeTHbIe CTeKIa — 5 MITYK, HOXKHMIIBI, Cal(eTKu, CKISHKA A1 oTOopa mpoo,
CTaKaH JJIS IPUTOTOBJICHUSI TTIOYBEHHOW BBHITSKKU, (QUIBTPHI OyMa)kKHbBIC, IITATHUB
JUTSI IPOOHPOK; acmUpaTop (OCHOBY acmupaTopa JAOHKEH COCTABIATH MUIUHID, B
KOTOPOM JIOJDKEH DPa3MENIaThCsA INTOK C TMOPIIHEM; 00bEM OTOMpaeMbIX MPOO
nobkeH ObiTh He MeHee 100 cM3; OpHEHTUPOBOYHOE 3HAYEHHUE TOYHOCTH
otOupaeMoit nmpoosl -/+10%; NpOAOIKUTENLHOCTh OJIHOTO IIUKJIA MPOCAChIBAHUS
cocraBisieT He MeHee 40 - 60 cexkyHI; AOoIMycKaeMoe HAaTEKAHUE IOCIE CO3AaHus
paspexxkeHus: npu pukcaruu mroka Ha nmo3uruu «100» dyepe3 2 MUH JOJDKHO HE
npeBbimath 10 kl1a; mTok q0JKeH nepeBUraTthes B IMIIMHIPE 0€3 0COObIX yCUIIUN
u ¢ukcupyercs Ha no3uuu «100»); macmopT U pyKOBOACTBO MO MPUMEHEHHUIO.
Habop nomxken ObITh YKOMIUIEKTOBAaH B IUIACTUKOBBIM Ye€MOJIaH WM KOHTEHHEp C
IJIOTHO 3aKPBIBAIOLIEHCS KPBILIKOW. [lOTEHIMANbHBIM NOCTAaBIIMK JOJDKEH
PEAOCTAaBUTh B COCTABE KOHKYPCHOW 3aiBKH KOMHIO MHChMa OT MPOW3BOAMTEs
JadopaTopuy __ uaM__ero  opuuMaabHOrO  MpeAcTaBUTe sl  (aujepa,
AUCTPUObLIOTOpa) Ha Tepputopun Pecnybnuku KaszaxcTtaH ¢ moAaTBEpKICHHEM
BO3MOYKHOCTH CBOEBPEMEHHOW MMOCTABKU TOBAPA B COOTBETCTBUU C 3asBJICHHBIMU B
TEXHUYECKOU cnernubuKanmm GYHKIIMOHATBHBIMH, TEXHUYECKUMH,
DKCIUTYAaTallMOHHBIMU M KAYECTBEHHBIMH XapaKTEPUCTUKAMU, JUISI WCIOJIHEHUS
00s13aTeNAbCTB 10 A0TOBOPY. ITMCEMO JOIKHO OBbITH aJIPECOBAHO B KOHKYPCHYIO
KOMHUCCHUIO W/WJIKM _TOTEHUWAIbHOMY TMOCTaBIIMKY, TOJAIOMIEMY KOHKYPCHYIO

3aj4BKY.

MyJabTUMETP uugpposoit MUHH - 4 IITYKH. [TopraTuBHBII
MHOTO()YHKITHOHATTbHBIN H3MEPUTENbHBIN PpUO0p HomkeH ObITh ¢ XKK-qucrtneem u
MOBOPOTHBIM  TEPEKJIoYaTelieM  Jauana3oHa u3Mepenus. JloikeH  ObITh
MpeAHa3HA4YeH N1 U3MEPEHUSI MOCTOSIHHOTO TOKA, MOCTOSIHHOTO M MEPEMEHHOIO
HaIpPSKEHUS, COMPOTUBIICHUSI U TEMIIEPATyphl. TEXHUYECKUE XapaKTEPUCTUKH, HE
MeHee: [locTtossnHoe HanpsbkeHue: 200 MB, 2, 20, 200, 300 B + 0,5%. Hanpspokenue
nepemenHoro toka: 200, 300 B = 1,2%. IToctostaubiii Tok: 2, 20, 200 MA, 10 A +
1,2%. Conpotusnenue: 200, 2000 Owm, 20, 200, 2000 kOm =+ 1,0%. Temneparypa:
ot 0 10 1000 ° C + 2,5%. Uctounuk nutanus: 6;ouHas 6arapes 9 B.

Ha6op nemoncrpauuonnsbliii 'mapolsaexrpocrannus — 1 Haéop. HaGop momkex
JlaBaTh HATJISIHOE TIPEJICTaBlICHHE 0 paboTe TypOUHBI U TEXHOJIOTUH TIPOU3BOICTBA
SHEPrMM Ha THApOCTaHIMAX. JlabopaTopus H0ODKHA UMMETh BO3MOXKHOCTH
BbIpabaThIBATh dJIeKTpuueckuil Tok. CocTaB HaboOpa JOKEH COACP)KaTh, HE MEHEe:
MOJEAb  TUAPOIJIEKTPOCTAHIMM — |  IITyKa, 3JEKTPOMOTOp  (HAOJIKEH
YCTaHABJIMBATHCS HA KJIEMMbI OCHOBAHHUSI MOJIENIN) - 1 MITyKa, HATPOH € JlaMron — 1
mTyKa, TpyOKa I mMojaBoJa W OTBoja Boawsl — 1 mTyka. Habop momken
MOCTABIIATHCS B 3aKPBHIBAIOIIEMCS YEMOJAHE WM KOHTEWHEpe ¢ IUJIOTHO
3aKPBIBAIOIICHCS KPBIIIKOM M3 MPOYHOIrO IUIACTUKA. [[OTEHIMATbHBIA NOCTABIIUK
JOJDKEH MPEIOoCTaBUTh B COCTABE KOHKYPCHOM 3asBKM KOMHWIO THUChbMa OT




OPOU3BOANTECIIA Ha6opa HJINn €10 (NbHHHaHBHOFO OpEACTABUTCIA CHHHCD&,
I[I/ICTDI/I6BIOTOD21) Ha TCPPHUTOPHHN PGCHV6HI/IKI/I KazaxcTtan ¢ HOATBEPKACHUEM
BO3MOKHOCTH CBOEBPEMEHHOM ITOCTABKM TOBApPa B COOTBETCTBUU C 3asIBJICHHLIMU B
TEXHUYECKOM CHGHH®HK3HHH ®VHKHHOH3HLHBDHL TCXHUYCCKNMU,
OQKCIIIIYAaTallTMOHHBIMKY W KAa4YCCTBCHHBIMH XAPAKTCPUCTHUKAMM, JJId HMCIIOJHCHUA
0053aTENLCTB 1O Jorosopy. IIMcbMoO JOIKHO OBITh aaApCCOBAHO B KOHKYPCHYIO
KOMHUCCHIO _W/WJIN NOTCHIIMAJIBHOMY IIOCTABINMKY, TIIOJAKOIICMY KOHKYPCHVYIO

3aj4BKY.

Ha6op nemoncrpaunonnbiii ®@otoBosabranka - 1 Ha6op. HaGop nomkeHn ObITh
npelHa3HayeH [Js TPOBEIECHUs] SKCIEPUMEHTOB [0 M3YYEHHIO IIpoliecca
npeoOpa3oBaHus COJTHEYHOM YHEPTUH B AIeKTprueckyro. Habop noikeH no3BosiuTh
IPOBOJIUThH TAKKE IKCIEPUMEHTHI, KaK: COJIHeUHasl O0arapes B KaueCcTBE UCTOYHHMKA
HAIPSDKEHUS; COJIHEYHass OaTapesi B KadeCTBE HMCTOYHHMKA TOKA; BHYTPCHHEE
COTIPOTUBJICHUE COJIHEUHON OaTapeu; coiHE4YHas OaTapes B KadeCTBE JHOJA;
BIIUSTHUE OCBEIICHHOCTH; BIIUSHUAE YTJIa OCBEIICHUS; (POTOIICKTPUICCKUN MOIYJIb;
MOCJICIOBATEILHOE COeMUHEHNE (HOTODIEKTPUUECKUX MOMYJECH; TapauieabHOe
MOKITIOYCHUE (POTOITEKTPUIECKUX MOTYJICH; 3apsiika COJIHEUHOW OaTtapeu;
nmpeoOpa3oBaHNEe COJTHEYHOW SHEPIHHM B CBETOBYIO; MpeoOpa30BaHUE COTHECYHOU
SHEPIUM B MEXAHMYECKYIO; MPOU3BOJCTBO BOJOPOJA C IMOMOUIBIO COJIHEUHOM
AHEPrum; 3apsijika aKKyMyJsaTopa cojHeyHou 3Heprueid. CoctaB Habopa J10JKEH
coJiepxaTh, HE MEHee: CoJHeuHas Oarapest Ha nojcTtaBke, 0.5 B — 1 mTyka, Mmoxynu
coyiHeuHbIX Oarapedt, 1 B — 3 mryku, mynptumerp — 1 mTyka, TaJOreHHBIN
npoxkekTop, makc. 150 BT, co crepskHem — 1 mTyka, HUKeJIb-METaNIOTMAPUIHBIN -
akkymyssarop, 1.2 B — 1 mryka, HampaBisitomas — | IITyKa, HOXKHA A
Hampapistomed — 1 mapa, 3aKUMHOM MON3yHOK — 1 IITyka, ammapaTr ais
AJIEKTPOJIN3a BOJIBI ¢ MpoOupkamu — 1 HabOp, TMMOHHAs KUCHoTa- l-ruapar, 25 r. —
1 mryka, pe3unoBast mpoOka, 45/38 mmM, ¢ 1 oTBepcTHeM quameTpoMm He meHee 11
MM — | mITyKa, 37IEKTPOJIBUTATEINb C TPONEIUIepoM — | IITyKa, SKCIEPUMEHTAIIbHbBIN
npoBod, 250 mm, uyepHbli — | mITyka, 3KCIEPUMEHTAIbHBIM MpoBoA, 250 MM,
KpacHblil — | mTyKa, 3KCIEepUMEHTAIbHBIA NpoBOJ, 250 MM, cuHui — | mTyKa,
nepxkatens jgamnel, E10, Ha BcTaBHOM »ieMeHTe — | IiTyka, 3JeKTpUYecKas
nammouka, E10, 1.5 B/0.15 A - 2 mrTyku, cBETOAMOM, KPacHBIN, Ha BCTAaBHOM
saneMeHTe — 1 mryka, nepemeHHbid pesuctop 100 Om, Ha BCTaBHOM 3jieMeHTe — |
HITYKa, THE3/I0 JJIi BCTaBHBIX KOMIIOHEHTOB U JiepXkKaTellb aKKyMYJISTOPHOU
Oarapen — | KOMIUIEKT, COEIMHUTEIbHBIE IITEKEPHI — 4 IITYKH, JJIEMEHTbI TUTaHUS,
1.5 B, LR6 — 2 mityku, mnactukoBast kopooka, 140/50/35 mm — 1 mTyka, THOOUK ¢
CUJIMKOHOBOM cMa3koii — 1 mtyka. Habop 10JKeH MoCTaBIsATHCS B 3aKPHIBAIOIIEMCS
YeMoOJlaHEe WJIM KOHTEHHEpe C TUIOTHO 3aKPBIBAIOMICHCS KPBIIIKON M3 MPOYHOTO
miactuka. K Habopy n0mKHBI OBITH MPETyCMOTPEHBI METOANYECKUE PEKOMEH IAIUN
0 TPOBEACHUIO DJKCIIEPUMEHTOB B OyMaXHOM WJIM DJIEKTPOHHOM BHJIE.
[ToTeHMaJIbHBIN NOCTABIIMK JOJKEH TPEJOCTABUTh B COCTABE KOHKYPCHOW 3asBKH
KOIWIO MTMChMa OT MPOU3BOANTEIIS HA00pa WK €r0 OPHUITMATHHOTO TPEICTABUTEIIS
(munepa, auctpuObroTOpa) Ha  Tepputopuu  Pecnybmukm  Kaszaxcran ¢
NOATBEPAKACHUEM BO3MOKHOCTH CBOEBPEMEHHOW MTOCTABKU TOBapa B COOTBETCTBUU




C 3aABJICHHBIMH B TEXHUYECCKOMN CHGHI/Id)I/IKaI_II/II/I d)VHKHI/IOHaJIBHBIMI/I,
TCXHUYCCKMMM, IKCIUIYATAlITMOHHBIMH M KAaYCCTBCHHBIMH XAPAKTCPUCTHKAMMU, AJIA
HMCIOJHEHHUS 0053aTEILCTB 110 JoroBopy. IIMceMO JIOJKHO OBITh aaApcCOBAHO B
KOHKYPCHYIO KOMMHMCCHIO W/MIu INOTCHIMAJIbHOMY TIOCTABIIMKY, IMINOJAIOIICMY
KOHKYPCHVIO 3a51BKY.

Habop nemoHcTpannoHublii JHeprusi BeTpa - 1 Hadop. HaGop momxeH ObITH
IIPEIHA3HAYECH U1 NPOBEIACHUS OJKCIEPUMEHTOB II0 MCIOJIb30BAHUIO DHEPIUU
BeTpa. Habop nomkeH no3BOJIMTE NPOBOJUTE TAKUE SKCIIEPUMEHTHI, KaK: SHEPIUs
NOTOKa; MpeoOpa3oBaHUE SHEPIUM; MOJSIPHOCTh HANpSIKEHUS Ha T'€HEepaTope;
BJIMSIHUE CKOPOCTH W HAIIpaBJICHMs BETPA; BIMSHHE HArpy3Kd Ha BETPOTYpOUHY;
BJIMSIHUE KOJMYECTBA JIOMACTEH PpOTOPA; BBIXOAHAs MOIIHOCTb BETPOTYPOMHBI;
XpaHEHUE HHEPruM; UCIHOJb30BaHME dHepruu Berpa. CocTaB Habopa JODKEH
colepkarb, He MeHee: Hampapisiomas 420 mMm — 1 mTyka, HOXKH A
HaIpaBJISIOLIEH, BCTaBHbIE — | mapa, 3aKMMHbIE MOJI3YHKH - 2 IITYKH, JBUTATENb Ha
CTEpKHE € 4 MM OCbIO — | 1ITyKa, reHepaTop Ha CTEpXKHE ¢ 4 MM OChO — | IITyKa,
poTop ¢ 2 sonactaMu U 4 MM BTyJIKOW — 1 mTyka, poTop ¢ 3 jgonactsiMu U 4 MM
BTYJIKO — | miTyka, potop ¢ 4 nonactsiMu U 4 MM BTYJKOW - 2 INTYKH, MPOBOJ
COEAUHUTENbHBIN, 250 MM, KpacHbI — 4 IITYKH, IPOBOJI COEAMHUTENbHBIN, 250 MM,
roiyooii — 4 MmMTYKH, HUKEJIEBbIA METaJUIOTMAPUAHBIA akkymyssitop, 1.2 B — 1
LITYKa, MaHEJIb JUI BCTABHBIX JJIEMEHTOB WM JEpKaTenb I akkymylssaropa — 1
LITyKa, CBETOAMOJ, HAa IITEKEPHOM DJIEMEHTE, KpacHbId — 1 ITyka, KpEMHHUEBBIN
JIMOJI, Ha IITEKEPHOM 3JIeMeHTe — | mrTyka, natpoH i gamisl E10, Ha mrekepHOM
anemeHTe — 1 mryka, namna, 1.5 B/0.15 A - 2 mtyku, nepemenHbIi pesuctop, 100
OM, Ha ITEKEpPHOM 3JIeMeHTe — | 1mITyka, ICTOUHUK nuTanus, 1-6 B/2,5 A DC — 1
LITYKa, COCYA JJI BOJBI, IIPO3payHblii — 1 mTyKa, HACOC C ABUIATENIEM M IIIJIAHIOM
— 1 mtyka, konbio Ha crepxkne, D 110 MM — 1 mTyka, TIOOMK C CHJIMKOHOBOIA
cmaskoi — 1 mryka. Habop J0mKeH TOCTaBIsATHCS B 3aKPBIBAIOIIEMCS YEMOJAAHE U3
npovyHoro riactuka. K HaGopy MOKHBI OBITH MPETyCMOTPEHBI METOAMYECKHE
PEKOMEH/IAllMU 10 MPOBEJACHUIO SKCIIEPUMEHTOB B OYMa)KHOM WJIU 3JIEKTPOHHOM
Buze. [loTeHIMAIBHBIA NOCTABIIKK JIOJDKEH NPENOCTABUTh B COCTABE KOHKYPCHOU
3adBKM KOMNHIO MHCbMa OT MPOU3BOJAWTENS Habopa WM ero oduiuaibHOro
npefcTaBuTeNs (Jiepa, IMcTpuObpioTopa) Ha Tepputopun Pecnybnuku Kazaxcran
C TOATBEP)KJICHUEM BO3MOXHOCTH CBOEBPEMEHHOM IIOCTaBKM TOBapa B
COOTBETCTBUMU C 3asBJCHHBIMU B TEXHUUYECKOU crienndukanyy GyHKIMOHAIBHBIMHU,
TEXHUYECKUMH, IKCIUTYaTAIUOHHBIMA ¥ KaYECTBEHHBIMU XAPAKTEPUCTUKAMU, JUIS
UCHOJHEHUsS] 00s3aTEbLCTB MO JIOTOBOPY. IIMChbMO AOMKHO OBITH aJpecOBAaHO B
KOHKYPCHYI0 KOMHCCHIO W/WJIM TOTEHIMAJIbHOMY MOCTABIIMKY, MOJAIONIEMY
KOHKYPCHYIO 3asBKY.

Ha0op s1abopaTopHoii mocyasl U npuHaaiexnocrteil — 1 Hadop. Coctas Habopa,
HEe MeHee: 0aHKa MOJUATUIICH KpyTias - He MeHee 7 MITyK, Oymara HHIMKaTOpHas
JaKMycoBas KpacHas M cuHsis — He meHee 400 nmuctoB, Oymara MHIMKAaTOpHas
yHUBepcanbHasi — He MeHee 200 JIMCTOB, BOPOHKA MOJMIIPONWIEH — HE MeHee 4
HITYK, Toprodee Uil cnupToBOK — He MeHee 5000 M1, roprouee cyxoe — HE MEHee



100 TabneTok, HAOOp epIeit A MBIThS TIOCY/IbI (HE MeHee 3 MTYK B Ha0ope) — He
meHee 1 Habopa, epir mpoOUPOUHBI — HE MeHee | IITyKH, 3a)KUM BUHTOBOW — HE
MeHee 4 MITYK, 3aKUM TPOOHPOYHBIN MPOBOJIOKAa — HE MeHee 15 mTyk, konba 100
MJI KOHUYecKasi — He MeHee 4 mTyk, koiba 250 M MepHas — He MeHee | MITyKH,
kos10a 50 MJI KOHMYECKasi — He MeHee 3 MITYK, KOMIUIEKT STUKETOK CAaMOKJIESIIINXCS
JEMOHCTPALIMOHHBIA — HE MEHeEe 2 ITYK, KOMIUIEKT 3THUKETOK CAMOKJIESIIHUXCS
71a00paTOPHBIX — HE MeHEee 15 MITYK, T0KKa ISl CKUTAHUS BEIIECTB METAJUIMYECKast
— He MeHee 4 IUTYyK, JIO)KKa IUIacTMaccoBas — He MeHee 4 IITyK, MEH3ypKa
naacTukoBas 50 Myl — HE MeHee 2 MITYK, MEH3YpKa cTekIsiHHast 250 M1 — HE MeHee
3 mTyK, MeH3ypka crekigHHas S00 M1 — He MeHee 2 IITYK, HOXXHUIIBI — HE MeHee |
IITYKH, Tajdo4yKa CTEKJsHHas AuamMeTp 5 MM - HE MeHee 5 IITYK, MUHLET
MJIACTUKOBBIN — HE MeHee 20 MITYK, MUNEeTKa 2 MJI CTEKJIIHHAs — HE MEHee 2 IITYK,
MOJICTaBKa MO/ CyX0€ roprouee ¢ KPBIIIKOW - HE MeHee 2 IITYK, MpoOKa pe3nHOBas
He MeHee 34 IITyK, MPOMBIBAJKA IUIACTUKOBAas — HE MeHee | IMTyKH, CIUPTOBKa
J€MOHCTpAIIMOHHAs — He MeHee | MITyKu, HabOop CTEKOJI MpeIMETHBIX 26 X 76 MM
(re menee 50 mTyk B Habope) — HEe MeHee | Habopa, TepMoMeTp KUAKOCTHOU (0-
100 rpagycoB) - He MeHee 4 ITYyK, TpyOKa pe3nHOBasi AUAMETPOM 5 MM — HE MEHEe
2 meTpoB, TpyOka crekisHHas T-oOpa3Hasi - HE MeHee 2 ITYyK, Ha0op (PpuiIbTpoB
o0e33oieHbIxX AuameTpoMm 12,5 cM (B Habope He MeHee 100 mTyk) — HE MeHee 2
Ha0OPOB, Yachl MECOYHbIC HA 3 MUHYTHI — HE MeHee | mTyku, yamka [letpu — He
MeHee 15 mTyk, mratuB s npodupok Ha 10 rHe3n — He MeHee 4 mTyk. HaGop
JIOJKEH MOCTABJSATHCS B 3aKPHIBAIOIIEMCS KPBIIIKOM JIOTKE U3 MPOYHOTO MJIACTUKA
Y UMETH JIUCT C MOJTHBIM NEPEUYHEM KOMIUICKTYIOIIUX.

Ha6op nocyabl n npunamiaexkaocte 1t STEM skcnepumenToB — 1 Hadop.
CocraB Habopa, He MeHEee: JIOTOK JIJIsl pa3laTOYHOro0 MaTepuaia — He MeHee 4 MITYK,
numneTka 5 mit 6e3 neneHui miactTukoBast — He MmeHee 20 mTyk, mpooupku 14-120 -
He menee 10 mryk, mpobupku 16-150 - He menee 10 mTyk, mpoOka pe3nHOBas HE
MeHee 2 MITYK, CeTKa acOecToBas — He MeHee 2 IMITYK, CIIMPTOBKa J1abopaTopHas -
He MeHee 4 mTykuy, crakad 100 M co mikanoil — He MmeHee 2 WTyK, ctakad 600 mi
CO WIKaJOH - He MeHee | mTyku, ctakaH 50 Ml co IMIKajIoW - HE MeHee 4 IITYKH,
crakan nojumnponuieH 1000 ma co mikanoil - He MeHee | ITyka, CTEKJIO s
MUKpOIIpenapaToB co NUTM(GOBAHHBIMU KpasiMu U Packoil — HE MeHee 2 HabOopOoB,
UWIMHADP MEpHBIM mnonunponuwieH — He MeHee 4 mTyku. HabGop nomken
MOCTABJISATHCS B 3aKPHIBAIOIEMCS KPBIIITKOH JIOTKE M3 MPOYHOTO TUIACTHKA U UMETh
BKJIAJIBIII, COOTBETCTBYIOIIMIM pa3Mepy JIOTKA, UMETh JIUCT C MOJIHBIM MepeYyHEM
KOMITJIEKTYIOIIHX.

HITtaTuB JadopaTopublii — 4 wTyKku. JlookeH OBITH MpenHA3HAUYEH AJIsi COOPKU
pa3HOOOpa3HBIX YCTAHOBOK M YKPEIUICHUS MPUOOPOB, MPHUCTIOCOOJICHUA TpH
MIPOBEICHUH JTAOOPATOPHBIX OTBITOB M MPAKTHYECKUX 3aHATUH. [[0JDKEeH COCTOATH
13 METaJUTMYECKON MOICTABKY M METAIUTMYECKOTO CTePKHS. B KoMIUIeKTe HE MeHee
5 mydT, 2 nanok, 3 KoJierl, O0aThI ISl KPETUICHHS.



HaGop uncTpymeHTOB s yumteass — 1 HaGop. CocraB Habopa, HE MeHee:
KaHU(}OIb COCHOBAs — HE MeHee | MTyKH, KOBPUK CHJIMKOHOBBIN JJISl MAKH — HE
MeHee | mTykH, Kycauyku OOKOBBIE — HE MeHee | IITYKH, MOJOTOK ClIeCapHbIl — HE
MmeHee | mTyku, Habop Kiarouei (B Habope He MeHee 8 MITYK) — He MeHee 1 Habop,
OTBEpTKa MHAMKATOpPHAas — HE MeHee | mTyka, Habop OTBEPTOK (B HAOOpe HE MEHEE
4 npenmeta) — He MeHee | HabOp, MasIbHUK — HE MEHee | MmTyKa, MI0CKOTYyOIbI —
HE MeHee | mTyka, MOoJCTaBKa IMOJ MasUIbHUK — HE MEHee | mTyka, HNpHIon ¢
KaHu(ponbto — He MeHee | 1mTyka, pysnerka — He MeHee 1 mTyka. HaGop nomken
IOCTAaBJIATHCS B 3aKPHIBAIOLLEMCS KPBILIKOM JIOTKE U3 IPOYHOTO MJIACTUKA U UMETh
BKJIAJIBILI U3 3Ba I1E€HbI, COOTBETCTBYIOIINN pa3Mepy JIOTKA.

OBOPYJOBAHUE U TEXHOJIOI'MM JIA 3-D MOAEJINPOBAHUA

3D-npuntep — 1 mryka. JIOJDKEH BbBbITh ITIOCTABJIEH B BUJE
COBPAHHOI'O M IIOJIHOCTBKO T'OTOBOI'O K PABOTE W3AEJINAL.
[IOTEHLIMAJIbHBIM TIOCTABIIUK JIOJKEH ITPOU3BECTU ITPOBHYIO
[TEYATH. Texnumueckue TpeOGoBaHusl, He MeHee: JlomkHA OBITH TpOYHAS
yCTOMYMBAsT KOHCTPYKIUS W3 AIOPATIOMHHUSL C TOPOIIKOBBIM MOKPBITHEM.
MarauTHbelii ChEeMHBIM THOKHI CTaJbHOW CTOJA C MOPOIIKOBBIM MOKPBITHEM.
OOacTb nmeuaTtu 10JpkHa ObITh He MeHee 180x180x180mm. Bricora citosg 0,05 — 0,25
MM. Juametp Hutu 1,75 MMm. OyHkius OecirymHOM medatn. Hanuuwe pgaTdumka
dbunamenta. IlBetnoit JXXK-akpan paumaronanp He MeHee 2,8-110HMOB, C
paspemenreM He meHee 240x320, USB-nopt. Ethernet-coenunenue. TexHomorus:
MopaenupoBaHue METOJOM MOCJOWHOro HaraBiaeHus. [lnardgopma co cTanbHbBIM
MarHUTHBIM CTOJIOM JIOJDKHA OBITh mojorpeBaeMoi. HarpeBaTelibHblEe 371€MEHTHI
m1aTGOpMbl JTIOJKHBI (POPMUPOBATh TPU KOHTYpPA, YIJIbl MIATGOPMBI JOHKHBI
IPOTPEBATHCS 10 00JIee BRICOKOW TEMIIEPATYPhl, YEM IIEHTP, YTO JIOJKHO IMO3BOJISAThH
dbopMUpOBaTh 3AIIMTHYIO OO0OJIOYKY U3 TEIJIOr0 BO3AyXa [0 TMEePUMETPY
iatdopmel, u3derath AedopMmanuii u paccioeHus. JlocTymn K 3eKTPOHUKE JOHKEH
ObITh OOJIETYeH HATWYMeM KpPBIIIKH OTceka. JlomkHa OBITh aBTOMATHYECKas
KaIMOpOBKa IO JIEBSITH TOYKaM, OJlarojaps 4eMmy MPUHTEP TOJKEH BBICTPAWUBATH
KapTUHKY HaKJIOHA W M3ruda miatopMbl U HAHOCUTH HJI€aTbHBINA MEPBBIA CIIOM.
JIoJDKHBI OBITH TIPETYCMOTPEHBI BO3MOKHOCTh Pa0O0THI 0€3 KOMIIBIOTEpA, MeYaT C
usb-HocuTeNsl, OTHpaBKa (PailyioB Ha MPUHTEP IO MPOBOJHON CeTH, 00bEIMHEHNE
HECKOJIBKUX MPUHTEPOB B OAHY (pepmy. [lomkHO OBITH Jierko 3ameHsiemoe 0,4MMm
comto. IlonnepxuBaembie maTepuansl, He MmeHee: PLA, PETG, ASA, ABS, Flex.
JIOJKHBI MOJAEPKUBATHCS TPOrpaMMbl pa3pabOoTUUKOB A 3D-neyaTu, KOTOphIE
MO3BOJISIIOT  UMIOPTUPOBATh pa3Hble Gaiabl, HM3MEHATh MaciuTad MOJEINH,
BOCCTaHABIIMBATh KOJI MOJIEJH, co3/1aBaTh G-code M OTIPaBIsATh MOJIEIb Ha MeYaTh.

IInacTuk pias neyatu — 10 kuaorpamm. {namerp Hutu 1,75 mm. Tun nnactuxa:
nosmnaktua. Temneparypa ruiaBieHus: He MmeHee 155-170°C. Bua HamoTku:
KaTymika. JlomkHa ObITh MOJHAsI COBMECTUMOCTD C MOCTaBJIsIeMbIM NiepudepuitHpIM
YCTPOMCTBOM, YTO JOJKHO OBITH MPOBEPEHO NpPU TOCTaBKE MOTEHIIMAIBLHBIM
NOCTaBIIMKOM. [[1acTHK AOMKEH OBITh Pa3HBIX 1IBETOB.



OBOPYJIOBAHUE JIJIsI WH®OPMAIIMOHHBIX TEXHOJIOTUN W
POBOTOTEXHUKHN

JInueH3noHHoe mporpaMMHoe odecreyeHue KOHCTPYKTOPa CHMYJISIIHOHHOIO
nporpaMmmMupyemoro 3D-npocTpaHcTBa ¢ BU3YaJbHbIM PeJaKTOPOM JIOTHKH,
00bEKTOB U CLEH - 4 IITYKH.

JIoJKHO OBITH 3alMCaHO HA ChEMHBIM HOCUTEIb, JIMOO JTOJKHA OBITh MPEIoKEeHa
DNEKTPOHHAA JIMUEH3US B BHUIE CCBUIKM WM TEKCTOBO-YMCJIOBOTO KIIFOUA,
npeaHaszHaueHHoro i aktuBanuu [10. JomkHO ycTaHABIMBATBCA HA KOMIIBIOTED
npenojasaresns. JlomkeH OBITh PEXHUM IOJHOTO 3KpaHa il JAEMOHCTpalUu
y4eOHOro Marepuana Ha WHTEPaKTUBHOW JOCKE, MaHeNIW WM 3KpaHe. JloikHO
3aIlycKaThCsl B pexkuMe mpocMoTpa VR Ha VR-rapuutypax, paborats Ha IIK B
pexxume 3D. JlomkHa OBITh IPEyCMOTPEHA BOZMOXHOCTh OOHOBJICHUS Y€pe3 CaiT
npaBoobnagarens. JlumeHsus nomkHA MpeaycMaTpuBaTh HE MEHEe OAHOIO roja
NOJIEPKKU U O0OHOBieHMs. [lomkHO OBITh Ha pycckoM si3bike. JloKHa OBITH
npeajioxkeHa  oOpasoBaTenbHass cpeia sl CO3JaHUA U YIPaBJICHUSA
uHTepakTuBHbiMU  3D/VR/AR/XR-Mupamu, pas3BuBaromasi y IIKOJBHUKOB,
CTYyJCHTOB M NENAroroB HaBBIKM NPOrpaMMHPOBaHMUA. B cocTaBe IMporpaMmMHOIO
oOecrieueHus AOKHBI ObITh, He MeHee: 1. Ympomenusld 3D-pemaktop ass
CO3J]aHusl BHUPTyaIbHBIX MHpOB. 2. Pemaktop joruku creHapueB Ha 0Oaze
BU3YyalIbHOTO si3blka mnporpammupoBanusi Blockly. 3. He menee 500 roroBbix
00BbeKTOB U Jokauil 1ist co3aanus 3D/VR-poeKkToB 1Mo pa3inuyHbIM TeMaTHKaM.
TexHruecKue XapaKTepUCTUKU U COJEp:KaHHE MPOrpaMMHOTO OoOecredyeHus, He
MeHee: YnpoueHHbll 3D-penakrop st CO31aHUST BHPTYAJbHBIX MHPOB.
Berpoennbie gyHkimu 111 00BbEKTOB, HacTpauBaeMmbix B 3D pemakropa clieH,
JIOJKHBI  ObITh, He MeHee: 1. HHCTpymMeHTBI mniepeMelnieHus, BpaleHHUs,
MacIITaOUpOBaHUsI OOBEKTOB, a TAaKXKe BO3MOXKHOCTb HACTPOUKH LH(PPOBBIX
3HAYEHUH 3TUX CBOMCTB. 2. DyHKIMA MEPEKTIOYeHHs] OTOOpaKeHUs TpaHel u
IUIOCKOCTEH  CIEHbI M OOBEKTOB JOCTYNHBIX JUIsl B3aUMOJACWUCTBHUA C
nosib3oBaTessiIMU. 3. @DYHKIUS BKIOYEHUS M OTKIIOYEHHS BO3MOXXHOCTU
UCIIONIb30BAaTh OOBEKT B BH3YaJbHOM penakTope JOoruku. 4. Bo3moxkHOCTH
HACTPOWKHM B3aMMHOI'O PACMOJIOXKEHUS OOBEKTOB B HEpapXuu OOBEKTOB. 5.
B03MOXXHOCTB BKIIIOYATh U OTKJIIOUYATh (DUKCUPOBAHHOCTh MEPAPXUU ISl pEeKUMa
npocMoTpa. 6. DyHKIMM 3a1MycKa NPOeKTa B pexuMe npocmMoTpa B VR pexkume, AR
pexume u B Desktop pexunme. PemakTop Jsorukm cueHapueB Ha 0a3e
BH3YAJIbHOI0 si3bika mnporpamvupoBanus Blockly: 1. JloibkeH 1o3BOISATH
CO3/1aBaTh JIOTMKY B3aUMOJIEUCTBUS MEXKIY pa3IMuHbIMU o0bekTaMu (3D-Moxenu,
n300paxenusi, ayauodaiinel, BHIeodailibl, O0OBEKTHI C BHYTpPEHHEH Ou3Hec-
JIOTHKOM, B T.4. OOBEKTHI, COJAECpKAIIME ayAHO U BHUIEO0), PACHOJOKEHHBIMH Ha
cuene. 2. Jlomxen no0aBusiTh, yAAISATh, pEJAKTUPOBATh, COCAUHITD, Pa3beAUHATD
OJIOKM JJIsl pealid3alliyd JIOTUKU clieHapusi mnpoekrta. 3. JlomkeH co3maBaTh
JIOTIOJIHUTEJIbHBIE XOJICTHI 711 pa3MeIleHusl OJIOKOB, 3a/1aBaTh UMEHa XoJcTaM. 4.
JIoMKeH OCYHIECTBIIATh TMOUCK IO OjokamM uepe3 mosie Mmouck. 5. JlomkeH



NPUMEHUTh M TIOKa3aTh Cre€HEPUPOBAHHBIM, HA OCHOBE COOpPAaHHBIX HA XOJICTE
OJIOKOB, KOJT Ha A3bIKE MporpammupoBanust C#. Pa3nenst BCTpOCHHBIX (PYHKITUH J7Is
00BEKTOB, HACTPAUBAEMBIX B PEIIAKTOPE, TOJDKHEI ObITh, HE MeHee: [lepemeHHbIe,
WntepaktuBaocts, [lepememenue, Bpamenne, MacmrtabupoBanue, Dusuka.
Paznenbr mpounx BCTPOCHHBIX (DYHKITMI, HACTPAUBAEMBIX B PEAAKTOPE, JTOJKHBI
ObITh, He McHee: bioku, [leiicTBus, CoObitmst, Croucku, Ilukiel, MaTtemaruka,
Tekct, ®yukuuu, llenouku. S00 roroBbIX 00HEKTOB U JIOKALUMIA IS CO3AAHUS
3D/VR-NpoeKTOB M0 Pa3iuYHbIM TeMAaTHKaM. TeMaTUKH MaKeTOB OOBEKTOB U
1abJIOHOB CLIEH, JIOJDKHBI ObITh, He MeHee: AHaTomusi, ActpoHomus, MuTepbep,
CpenneBekoBbe, Meranonuc, HaGop 6a3oBbix 00bekTOB, BuzyanbHbie 3(pdeKThl,
Kupotnsie, [Ipo6HbIN ypok, Cnenuanu3zupoBaHHbie 00beKThI, [lonb3oBaTenbCKue
unrepdeiicel, Bunaeo Wuctpymentsi, Ilpodeccun, BusyansHoe odopmiieHue,
Coketpl. [lOTEHUMATBHBIA TOCTAaBIIMK JOJDKEH MPEAOCTABUTH B COCTAaBE
KOHKYPCHOW _3asiBKM _KOIHWIO THChbMa OT Ppa3padoTyMKa JIMIEH3HMOHHOIO
NMPOrpaMMHOI0 o0ecrneyeHusl WK, HA OCHOBAHMH JIOTOBOPA MepeIavu NMPaB Ha
HHTE/UIEKTYAJIbHYIO COOCTBEHHOCTH OT NPaB000.Jaajares Win 0GuumnaaibLHOro
AUCTPHOBLIOTOPA pa3padoTyuka B Kazaxcrane. [IMcbMO T0KHO OBITH 3JIPECOBAHO
B KOHKYPCHYIO KOMHCCHUIO WJIM HOTEHIMAIbHOMY MOCTaBIIMKY, NOAAIOUIEMY
KOHKYPCHYIO 3asBKy. He nomyckaercs 3aMeHa KONUU aBTOPU3ALMOHHOIO MHChbMa
KaKUMU-T100 TapaHTUWHBIMU MMCbMAaMH OT MOTEHITMATBLHOTO TTOCTABIIMKA B CBSI3U
C TEM, YTO aBTOPW3ALMOHHBIEC MUChbMA HE SIBISIOTCS TOBAPOCONPOBOAUTEIBHBIMU
JOKYMEHTaMH, a BbLIAIOTCA JI0 NPUOOPETeHHs] MPOTPAMMHOIO oOOecreyeHus: 1o
3apOoCy MOCTABIIMKA.

Ouxy BUPTYaJIbLHOI peabHOCTH - ) ITYK. J[0/DKHA OBITH YCOBEPILIEHCTBOBAHHAS
aBTOHOMHAsI TapHUTYypa JUisl BUPTYalbHOM peaibHOCTH. Jlo/kHA obecnedynBaTh
YABOCHHYIO BBIUMCIUTEIHHYIO MOITHOCTH TpaduyuecKkoro mporeccopa s 0olee
ObICTpOIl 3arpy3ku U Oosiee IUIABHOTO HWIPOBOTO Ipolecca. TexXHUYecKue
XapaKTepUCTHKU, HE MEHEee: MPOIECCOop ¢ OAHOKPUCTAIBLHOW MIaTdhopMoii,
IIpEAHA3HAYEHHOMN ISl YCTPOUCTB PACIIMPEHHON PEAIBHOCTH, MOAIEPKUBAIOLIEH
paspemienus 1o 4.3K Ha kaxaelil rna3 npu yacrore 90 I'n wim 3.7K npu yactore
oonoBienus 120 I';; 2 qucries 1832 x 1920 nukcenei; yactota o0HOoBIEHHS — 90
- 120 I'r; yraet 0630pa - 96 rpagycoB o ropu3oHTanu u 90 rpagycoB Mo BEpTUKAIY;
namaTth — 128 I'b (BcTpoeHHas namsith), 8 I'b (onepaTtuBHas mamsTh); kaMmepsl - 4
JaTYUKA ISl OTCIEKUBAHUS KOHTpOoJuiepoB U 2 RGB-kamepsi ¢ 18 PPD njis pexxuma
CKBO3HOTO 3pEHHUSI; ayJIMO - BCTPOCHHbIE CTEPEOAMHAMUKU C MPOCTPAHCTBEHHBIM
3D-3Bykom; Oatapes - 4324 MA-4; BpeMs aBTOHOMHOW paboThl — 2,5 daca.
KoMmmnekranus, He MeHee: MpPOKJIagKa s OYKOB — | IITyka, KOHTpoJuiep — 2
IITYKH, PEMEIIOK Ha 3amsicTbe — 2 IITYKH, OaTapelku AA — 2 IITYKH, aJantep
nutanus — 1 mryka, kabenb USB Type-C — 1 mityka, HHCTpYKIHSI.

Kamepa nanopamuas - 0 mryk. J{okHa ObITh KOMITAKTHAS, JIETKAs ¥ MPOCTasi B
YIPABJICHUH [TAaHOpaMHas kamepa. J[omkHa ObITh OCHAIEHA PEKUMAMH ChbEMKH, HE
MeHee: pexuMm «Jluno», pexum «Houb», pexnm «llogBomHas cbeMKay.
BricokokauecTBeHHbIE U300paxeHus U Buaeo 360° qomKHbBI ObITh OCYIIECTBIISATHCS



OJTHUM Ha)KaTHeM. TeXHUYeCKHe XapaKTEepUCTHKH, HE MEHee: BCTpOeHHas (-
namsth - 14 I'b; paspemenne — 4K (3840x1920) 30 k/c; matpuua - 1/2.3 KMOII-
ceHcop (x2), 14 MII; o6wvextuBsl — F2.0; manopamuoe Buaeo - 360° 4K; dhopmar
daiina — JPEG, MP4, AAC-LC. JlomxHO OBITh NHCTAHIIMOHHOE YIPABICHUE
CheMKOM U HacTpoiikamu kamepsl o Wi-fi u Bluetooth. Kommnekranus, He menee:
kamepa, USB-kabenb, 4exom, HHCTPYKIIHS.

Ha6op podororexunueckuii [lporpaMmmupoBanue 1j1s1 HA4aJIbHOM MIKOJIbI — 4
HaOopa. [lookeH ObITh NpenHa3HA4YeH Jid MOJydyeHUs Oa30BbIX 3HAHUU O
uH(popmaTHKe U pOOOTOTEXHHUKE, a TAKKE O MPOrpaMMHUPOBaHUU ¢ Hys. B Habope
JOJDKHO ObITh He MeHee 147 nmeraneil, B TOM 4uCie: MOTOp — 2 HITYKH, KOPOOKa
nepeaad — 2 MITyKW, KHOMKAa — 2 IITYKH, CBETOJAMOJHBIN CBETOBOU Oapbep — 2
mTyKH, poToTpan3uctop — 1 mryka, pesuctop NTC — 1 mtyka, akkymyssarop USB-
C — 1 mryka, kouTposiep — 1 mryka. JlomkHa ObITH BO3MOKHOCTH cOOpaTh HE
MeHee 12 pas3nIuyHbBIX MOJENed M NpPOBENECHHE HE MeHee 36 HKCIIEPUMEHTOB.
JlomkHa OBITh BO3MOXKHOCTH HCIIOJIB30BaHMSI  BU3YaJbHO-OJIOYHOM  Cpefbl
nporpaMMupoBaHusi. [lOTEHIMANbHBIA MOCTABIIMK JIOJKEH NPEAOCTABUTH B
COCTaBe KOHKYPCHOM 3asfBKH KONHUIO MHUCHbMa OT MPOU3BOJUTENS HabOpa WU €ro
oQUIMATBEHOTO MpEeACTaBUTENS (Aujepa, JIUCTPUOBIOTOpa) Ha TEPPUTOPUU
PeciyOnmku  Kazaxcran ¢ TOATBEPKIECHUEM BO3MOXKHOCTH _CBOEBPEMEHHOU
IOCTaBKM TOBapa B COOTBETCTBUU C 3asIBJICHHBIMHM B TEXHUYECKOH crienudukanuu
GYHKIHOHATBHBIMHM, TEXHUYECKUMH, SKCIUTYaTAllMOHHBIMM W KaYECTBEHHBIMU
XapaKTEepPUCTUKAMHU, JUISL UICIIOJIHEHUSI 00513aTE€IbCTB MO JI0TOBOPY. [IMCEMO 10KHO
OBbITh aJJPECOBAHO B KOHKYPCHYIO KOMUCCHIO W/WJIU MOTEHIUATLHOMY IMOCTaBIIHUKY,
[0JIAI0NIEMY KOHKYPCHVIO 3asIBKY.

HaOop poOGororexunuyeckuii IIporpammupoBanue B cpeaHed mkoJjge — 4
HaOopa. JlomwkeH oOecnedyuTh MPAKTUYECKOE M TMPOOJIEMHO-OPUEHTHPOBAHHOE
KOHCTPYHPOBAHUE U OJIOYHOE U TEKCTOBOE MPOrPaMMHUPOBAHKUE B CPEIHEN LIKOJIE.
JlomkeH ObITh TOTOBBIA AJII MPOTPAMMHUPOBAHUA U COOPKH POOOTOTEXHUYECKUN
Habop. B Habop nomxHO BXoAUTh He MeHee 240 netanel, B ToM uucie: Konrposiep
— 1 wryka, [atuuk xecroB — | mryka, [laTtumk nBera — 1 mTyka, Jlatuuk
npubmpkenus: — 1 mryka, Jlatuuk spkoctd — 1 mTyka, ABHraTenb — 2 IITYKH,
CBeroauon — 3 ITYKH, MUHU-KHOIIKY — 4 IITyKH, MAarHUTHBINA MEepeKIovaTesnb — 1
mtyka, barapes USB-C 9 B — 1 miTyka, koJieca, mectepHu, pe3b00BbI€ IIMUHACIH,
HIAPHUPBI U OCHOBHBIE CTpOUTENbHbIE OyIokH. KoHTposiep NOMKEH UMEThb, He
MEHee, BOCeMb BXOJIOB ISl JATYMKOB M YEThIPE BBIXOAA AJI MCHOJHUTEIBHBIX
MEXaHU3MOB, JIOJKEH padoTaTh OT 0J0Ka MUTAaHUs WK OaTapeu U mpeasiaraTh JABa
OTPULIATENLHBIX U OJIMH MOJIOKUTENIbHBINA BbIXOJ], UMETh JIBa BHEIIHUX COCIUHEHUS
st pgatyukoB, nmopT USB  nng  moaxkimroyeHuss K KOMIBIOTEpaM, KHOIKY
BKJIFOUEHUS/BBIKITIOUEHHSI U KHOTIKY akTuBanuu Bluetooth. HaGop nomken nmertsb
BO3MOXXHOCTh co37aHus He MeHee 11 mopmeneit. JlomkHa OBITH BO3MOXKHOCTH
UCITOJIb30BaHUS BU3YaJIbHO-0JI0YHOM cpenbl IIPOrpaMMUPOBAHUS U
MYJIBTUIAPATUTMAIBHOTO BBICOKOYPOBHEBOIO SI3bIKA MPOTrPAMMUPOBAHHS OOILIEro
Ha3HAYEHUsT C JMHAMUYECKOM CTpPOrOM THUIIM3alMEed M aBTOMAaTHYECKUM



yIpaBjieHueM NaMATblo. [[OTeHIIMAIbHBIN MOCTABUIMK JOJDKEH MPEIOCTaBUTh B
COCTaBE€ KOHKYPCHOM 3asiBKM KONHMIO IMHMChbMa OT OPOM3BOAUTEISL HaOOpa WU €ro
ouIHanLHOTO  mpeacTaBuTels  (auiaepa, JUCTPUOBLIOTOpA) HA TEPPUTOPHHU
PecnyOomnku  KazaxcraH ¢ HOATBEPKICHHUEM BO3MOKHOCTH CBOEBPEMEHHOM
IIOCTABKH TOBapa B COOTBETCTBHUHU C 3asIBICHHBIMU B TEXHUUYECKON crenubHUKalNu
(OYHKIMOHAIBLHBIMY, TEXHUYECKHMH, DKCIUTYATAIIMOHHBIMH U KA4YE€CTBEHHBLIMHU
XapaKTEPUCTUKAMU, JUISI HCIIOJHEHUS 00s13aTENLCTB IO J0roBopy. IIMchbMO JOKHO
OBITh aJIpECOBAHO B KOHKYPCHYIO KOMHCCHIO M/MJIM OTEHIIMAJILHOMY ITOCTABIIHUKY,
MMOJAIONIEMY KOHKYPCHYIO 3asBKY.

IJIEKTPOHHBIE IU®POBBIE PECYPCbI

JIuneH3noHHoe mMporpamMMHoe obecredeHre ymnpapjeHUusi WHGPOPMALMOHHO-
MeToanueckumu pecypcamu STEM-ka6unera - 1 mryka. Y cTaHOBOYHBIC (pailiibl
JOJKHBI OBITH TIEpeaHbl HA CheMHOM HOCHUTEIIE C peKBU3UTaMU MPaBOOoOIa1aTesl.
Joctyn B mporpamMmy JOJDKEH NpeaycMaTpuBaTh CPEACTBA 3alllUThl B BUJEC
NEPCOHANIU3UPOBAHHOTO  AJIEKTPOHHOTO  Kiroda.  TpeOoBaHuS K  A3BIKY
oOpa3oBaTesbHOM TIaT(GOPMBI: Ha Ka3aXCKOM U PYCCKOM si3bIkax. J(omkHa OBITH
npeasioxkeHa 0ecCpovHast JUICH3US.

AKTHBanusa miatGopMbl [I0/KHA NPOU3BOAUTHCH 4epe3 web-pecypc eé
pa3padoTrumnka, pasmenieHHblil B Kazaxcranckom cermenre cetu UHTepHer, B
cooTBeTcTBUM ¢ TpeOoBaHusiMu 3akoHa PK «O mepcoHAJbHBIX JAHHBIX U HX
3aluTe».

JloikHO OBITH €IMHOE HJiIsi BCEX PAa3ZesiOB MEHIO M MOJJIEPKKA OINeparuoHHON
CUCTEMbI, YCTAHOBJICHHOW Ha KOMMbIOTEp mpenojaBarens. JomkeH ObITh pexuM
MOJIHOTO JKpaHa s JAEMOHCTpalMd Y4eOHOTO Marepuaja Ha HWHTEPAKTHUBHOU
JIOCKe, TaHeIM WM 3KpaHe, a TakKe pexuM mpeseHTanmu. JlomkHa OBITH
IpeIyCMOTPEHa BO3MOXXHOCTh OOHOBJIEHHS uepe3 calT mpaBooOnamarens. B
COCTaBe MPOTPaMMHOTO obecrieueHus AOHKHBI ObITh, He MeHee: 1. Ilmardopma
yrpaBieHus: THHOPMAIIMOHHO-METOIMYECKUME pecypcamu. 2. MudopmarmonHbie
u meroandeckue marepuansl STEM kabunera. TexHuueckue XapaKTepUCTUKU U
coJiep:kaHue MporpaMMHOTo obecneueHus, He mMeHee: Ilnardopma ynpasienus
HHGOPMALIMOHHO-MeTOANYeCKMMU pecypcamu: J{omkHa oOecreuuTh HHTepQeic
JUTsl B3aUMOJICHUCTBUA TpernojaaBaTens ¢ QyHKIMSIMU BCEX MPOTpaMM U y4eOHBIX
MaTepHuaioB KabMHEeTa, B KOTOPOM Oy/IeT YCTaHOBJIEHO MTPOrpaMMHOE 00ecTieueHue.
[TnaTdopma nomkHa o0ecrneyuTh CO3/IaHKe, UCTIOIb30BaHNE U TIOIJIEPHKKY KaTajaora
M(POBBIX 00pa30BaTENbHBIX PECYPCOB KaOMHETA, OpraHU3alMI0 PYyOpUKALUU U
HAaBUralMd IO 00pa3oBaTelIbHBIM pecypcaM KaTajora, KOHTPOJb MOYPOYHOI'O
IUTAHUPOBAHUSI U METOJAMYECKOTO OOECHEYeHHs, MCIOJIb30BaHUE WHCTPYMEHTOB
pa3paboTku oOyuaromero KoHTeHTa. Kpome »9rtoro, miatdpopma T0OJDKHA
NOAJCP)KUBATh  BO3MOXHOCTh ~ OTCJICKMBAHUSI ~ pE3yJIbTAaTOB,  YNPABJICHUS
npodrsiMu 00ydeHus, aHamu3a npoduiield KOMIETEHITNI, CO3/JaHusI BOIPOCOB U
yrnpaBieHus: Tectamu. J[omkHA OBITH BO3MOXKHOCTH OPTraHM3AIMN OHJIANHOBOU
paboThl. JlomkeH ObITh BCTPOCHHBIN MEHEKep MPUTI0KEHUHN, KOTOPBIN MO3BOJIUT



aKTUBUPOBATh UMEIOIIUECS WIM J0OAaBICHUS HOBBIX MPHUIOKEHHUS W MPOTPAMMBL.
NudopmanuoHHble M METOANYECKHE MaTePUAIbI. /|15 y100CTBa NCTIOTH30BAHUS
BCE METOIMYECKHE MaTepHaiabl JOJDKHBI OTKPBIBAaThCA M3 OOIIEro MEHIO
AIIEKTPOHHOTO M3JaHUSA U JIOJDKHBI OBITH CIPYIIIUPOBAaHBL. B MeHIO TOKHO OBITH
MPEyCMOTPEHO: TEePEeX0JI Ha BHEIIHUE PECypChl IJis 3arpy3Kd MPOrpaMMHOIO
obecnieyeHUsT M METOAMYCCKHX MAaTepPHAJIOB OOOPYJAOBaHUS IOCTABISIEMOIO
KaOWHeTa B 3aBUCUMOCTH OT TPEOOBaHMI HACTOSIIEH TEXHUIECKOU crienuuKaImu,
Mepexo]i Ha paslielibl U MoJIpa3/ielibl, CoAepKallue MPOorpaMMHOE OOeCTIeueHUE 1
METOAMYECKHE MaTepuanabl O0OOpyJOBaHUS  IOCTaBIsIEMOro KaOWHETa B
3aBUCUMOCTH OT TpeOOBaHMM HACTOSIIEH TEXHUYECKOM crenudukamnmm,
CIIPAaBOYHBIE U MPE3CHTAIIMOHHBIE MaTEpPHUasbl, JTOMOJHUTEIbHBIE KYPChl, COOPHUK
npoektoB u 3amanuii. MOIVYJIb 3D MOJEJIMPOBAHUA u 3D IIEHATH.
JlomkeH OBITh MPEJCTaBIICH IMOJHBIM HA0Op WHCTPYMEHTOB JJIi KOMIUIEKCHOTO
TPEXMEPHOTO MOJICIUPOBAHUS C TIOJEPKKON TBEPIOTEIHHOTO, TOBEPXHOCTHOTO U
MOJIMTOHAJIBHOTO MOACIUPOBaHUs. B Moy T0mKHBI OBITh: IIOCOOHE 10 TICYaTH Ha
MIOCTaBIIIEMOM IIPHHTEPE, €ro cOOpKe M pa30opKe, MPUIIOKEHUS B IPOrPaMMHBIC
npoAyKThl s 3D medaTu, BUACOYPOKH, MaTepualibl M CChUIKM Ha HHTEPHET-
pecypcbl, mocssmieHHble 3D monenupoBanuro u 3D mewatu. MOIAYJIb JIJIA
N3VYUEHUA ITPOTPAMMMUPOBAHNAI, SJIEKTPOHUKMU, OCHOB
POBOTOTEXHUKUN N MHTEPHETA BELHEfI. B Mopyne momkHBI OBITH, HE
MEHEe: OCHOBBI IporpamMmmupoBaHusi Ha s3bike C/CH++, marepuainsl mo cOopke,
MPOTPaMMHUPOBAHUIO YCTPOHCTB C MCIOJIB30BAHUEM IIJIaThl C COOCTBEHHBIM
MPOIIECCOPOM, CPEACTBA OHJIAMH pa3paOOTKU MHCTPYMEHTOB ISl MPOSKTUPOBAHUS
AJIEKTPOHHBIX YCTPOMCTB, CO3JIaHUS CpEeIbl BU3YaAJIbHOTO IPOrpaMMHUPOBAHMS,
WHTEPAKTUBHBIX  BEO-CTpaHMI], y4€OHMK W  PEecypchl  OJHOIUIATHOIO
MUKPOKOMITBIOTEpA, PETUCTPATOP JAHHBIX JJIA MOCTPOCHHS rpaduka B peaJbHOM
BPEMCHHM C aIlapaTHoOd IuIaThOopMOM Ha MHKPOKOHTPOJLIEPE W OJHOILIATHBIM
MHKPOKOMITBIOTEPOM, YIeOHO-METONUYSCKUI KypC IPOJIBHUHYTOH POOOTOTEXHHKHU.
MOJYJIb MATEMATHUYECKUX HCCHEI[OBAHI/IPI. B Mopyne noinkHBI OBITH,
HE MCHEE: METOJIMYECCKHE MAaTepHAIIbl 110 paboTe ¢ rpadHUIeCKUM KalbKyIsITOPOM,
nporpaMMHOE oOOecredeHue Il OSMY/ISIUH MaTeMAaTHYeCKUX IOHATHH U
PE3YyIAbTATOB PAbOTHI ¢ KaJbKYJISITOPAaMH, METOJIMUYCCKHIE MATEPHaAIbl TTOCOOHUM 110
matematuke. MOJIYJIb ECTECTBEHHO-HAVYUYHBIX 3SKCIIEPUMEHTOB.
JloibkeH conepKaTh MHCTPYKIIMM U METOJMKY TPOBEIACHUS 3aHIATHH C y4eOHBIM
000py/JOBaHMEM, B TOM YHCJI€ IO TeMaM THUIPOTIOHUKHU, XUMHH, (UZUKH,
HaHotexHosoruii. MOJVYJIb HHN®OPOBLIX STEM-D5KCIIEPUMEHTOB. B
COCTaBe MOJYJIA JOJDKHBI  OBITh MHCTPYKLIMHM  TOJB30BaHUs  IU(pPOBOH
nabopartopueld, B TOM 4YHCIe TI0 TeMaM eCTECTBEHHO-HAYYHOIO IIMKIIA,
BO30OHOBIISIEMOM DJHEPTrUM, MaTEMAaTUKH, HWHXEHEPUHU W MPOTPaMMHUPOBAHUS.
MOJIVYJIb UHAYCTPUA 4.0. B coctaBe MOy s TOKHBI OBITH METOJINYSCKUE H
y4eOHbIC MaTepHajbl 110 OPTaHU3AIMK OO0YYEHHUS C IMPOMBIIUICHHBIMU POOOTaMH.
[ToTeHIMaabHbBIN IIOCTABIIMK JIOJKEH IPESAOCTABUTEL B COCTaBE KOHKYPCHOM 3asiBKU
KOITHIO mMchMa OT pa3padoTUHKa 00pa3o0BaTEILHOM I1aT(HOPMEI,
IIOJITBEPIKIAIONIEI0 BO3MOXKHOCTE MOCTABKH 00pa30BaTeNbHOM IIaThHOPMBI U
HaJMyue web-pecypca pa3paboTuyrka, pasMenieHHoro B KazaxcTaHcKoM CErMeHTe




cetu MuTepHET MaM O(QUIIMAILHOIO MNPEACTAaBUTENA (Imiepa, JUCTPHOBIOTOpPA)
pa3paborunka B Kazaxcrane. IIMceMO JIOJKHO OBITH aapEeCOBAHO B KOHKYPCHYIO
KOMHCCHIO MJIH MOTEHINAIbHOMY ITOCTABIIUKY, HOAAIOIIEMY KOHKYPCHVIO 3asBKY.
He pomyckaercs 3aMeHa KONHMHM aBTOPMU3ALMOHHOIO IHCHhMa KaKHUMH-IH00
rapaHTUUHBIMU [MHCbMAaMHU OT MOTEHIMAJIbHOIO IMOCTABIIMUKA B CBSA3H C TEM, YTO
ABTOPHM3AILIMOHHLIE  IMHCbMa _ HE  SBISIIOTCSA  TOBAPOCOIPOBOIUTEILHBIMU
OKYMEHTAMH, @ BBUIAIOTCS 0 MNPUOOpPETEHHUS] IMPOrPaAMMHOIO OOecleueHus II0
3aIpoCy NOCTABIIMKA.

JIMleH3HOHHOEe TMPOrpaMMHOe ofecredeHUe IJIEKTPOHHOH OMOJHOTEKHM /I
M3y4YeHHUsl eCTeCTBeHHBbIX HayK — 1 mTyka. J[0JDKHO OBITh Ha TOCYJJapCTBEHHOM,
AHTJIMIICKOM U pyCCKOM si3bIKaX. JIOJDKHO OBITh 3aIMCAaHO Ha ChbEMHBIM HOCUTEIb U
YCTaHaBIMBATbCA Ha KoMIblOTEp. JIMIIEH3MOHHOE MporpaMMHOE oOecredeHue
JOJKHO COZepKaTh MyJIbTUMEINITHY 0 61OaroTeky 31 00beKTOB, B KOJTMUYECTBE HE
meHee yeM 1500 mopenei. bubnuoreka gomikHa BKIHOYATh B ceOsa jmaHAmagThI
IPUPOJIbI, IPUPOHBIC SIBICHUS, AHUMUPOBAHHbIE (PUTYpHI YENOBEKa, KUBOTHBIX,
HACEKOMBIX, TOJE3HBIX HCKOMAEMbIX, FeoMeTpuueckue (Gpurypsl, pusmueckue u
XUMHYECKHE HJIEMEHTHI. J(OJDKHO MMETh BO3MOXKHOCTH pPa0OTHI OHJIAMH dYepes
UHTEpHET NpPU MOMOIIM O(HUIMATBFHOTO caiTa pa3paboTurMKa MPOTrPAMMHOIO
obecrieuenus. JI0MKHO MMETh SKCKIIO3WBHBIA OPUTHHAIBHBIA KITFOY AKTHBAIIHM.
JIunensuss JoibkHa ObITH OeccpouHoil. IIporpamMMHOe oOecnedeHHe [1OJIKHO
IPEJOCTABIATh BO3MOXXHOCTh pPA0OTBl HAa HWHTEPAKTUBHOM NaHENH, JAOCKeE,
NEPCOHAIBHOM  KOMIIbIOTEpE, cMapTdoHe. JloskHa OBITh MHTErpauus ¢
JULIEH3UOHHBIM IIPOIPaMMHBIM OO€CeYeHuEeM ¢ O(UCHBIMM MPUIOKEHUSAMU IS
BO3MOXKHOCTH MCIOJIb30BaHUS MOJCJIEH B IPE3EHTAUUAX U JOKyMEHTaX.
TpeboBanus Kk PyHKIMOHATY IPOTPAMMHOI0 00ECIIEUEHUs], HE MEHEE: BBIOOD s3bIKa
uHTep(deiica, He MeHee, YeM TOCyIapCTBEHHbIN, aHTTTMHCKUN, PYCCKHIA; YIIpaBICHHE
Y HaBUTalUs B IPOTpaMMe JOJKHBI OCYIIECTBIATHCA KAK C TOMOILBIO MBIIIH, TaK U
yTeM CEHCOPHOTO BBOJIa; BECh OOYJAIOIINI KOHTEHT U OOBEKTHI JOJKHBI OBITH B
TPEXMEPHOM IMPOCTPAHCTBE U UMETh ONKCAHUE KAXJOW JI€Talu MPU HAXKaTUU Ha
COOTBETCTBYIOIIME KJIABUIIHM WM OOBEKT; BO3MOXKHOCTb PACIIO3HABAHUS KECTOB
1t BpaeHus 3D 00beKTOB; MacITAOMPOBaHKE U TPEXMEPHOE BpaIllEHHE MOJIEIeH
st 0oJsiee AETAIBHOTO MPOCMOTpa, MepeMernieHrue B pabouell 001acTH dKpaHa;
BO3MOKHOCTh IPENOJABATENI0 JeNaTb CKPUHIIOT W OTIPABIATh YYCHUKAM
IOCPEACTBOM BCEX JIOCTYITHBIX MECCEH/KEPOB 0€3 KaKUX JMOO0 JONOJHUTENIbHBIX
YCTAaHOBOK U  OrPAaHUYEHUH; MOAJepKKa (QYHKIUM JIMYHOTO KaOMHeTa
II0JIb30BATENSI; BO3MOXHOCTD J100aBIIATh OOBEKTHI B U30paHHOE U CBOU 3aMETKHU K
MOJIEJSAM; KaXk[1ash MOJEJIb JI0JPKHA UMETh (DYHKIIMIO CJIEHOW KapThl ISl IPOBEPKU
3HaHUU yyamuxcs. MeHo OMOIMOTEKH MPOrPaMMHOI0 0OECIIEYEHUs TOIKHO OBITh
pasneneHo Ha He MeHee, yeM 10 kareropuii: AHaTomMHs 4YeloBeka, buosiorus
JKUBOTHBIX, bwuosiorua pacrennii, ['eomorusa, Xumwus, OPusuka, [‘eomerpus,
Kynbrypa, ActpoHomus, Ilameontonmorusa. 1. Kareropus AHaToMus yenoBeKa
JOJKHA MPEAOCTABIATh MOAPOOHOE MOHATHE O CTPOCHUH TEla YeJoBeKa, OpraHax,
GYHKIMSAX W NOpUHIUNAX paboTbl OpraHu3Ma, OOBEKTHl JIOJDKHBI  OBITh
npencraBieHsl B Buae 3/ mojnenei, BUAEO, MAaKpOCHUMKOB. Kareropus noimkHa



BKJIIOUYAaTh B ce0s mojakateropuu, He MeHee: Kierka, JlpixatenpHas cucrema,
DOHpokpuHHas cuctema, Cucrema TOKpoBOB Tena, JluMmdarudeckas cucrema,
HepsHas cucrema, Cucremsl opranusma yenoseka, CepeqHO-coCyIucTas CUCTEMA,
Koctu u ckener, PenpoayktuBHas cuctema, Opransl 4yBCTB, MblllIeuHas CUCTEMA,
[TuimeBaputenbHas cucrema, MoueBbigenuTenbHas cuctema. 2. Kareropus
buosnorus >KMBOTHBIX TOJDKHA JAaBATh MPEACTABICHHUE O MHOTOOOPa3uu KHUBOTHOTO
MHPA, CTPOCHUHU WU KU3HEICITEIbHOCTH, PACIPOCTPAHCHUHU, KU3HECHHOM IIUKIIE
ocobeit. Kareropus nomkHa BKItodath B ce0st 31 Moaenn, MakpOCHUMKH, BUJIEO U
raiepern  BUAOB. Kareropusa buonorus KMBOTHBIX [OJDKHA JEJNUTBCA HA
nojkareropuu, He MeHee: bakrepuu, [Ipocteiiue (omHokIeTOoUHbIC), [lopHCThIE,
Crpexaromue (Kampapum), Ilmockue uyepBu, KomoBpatku, Kpyriaesie uyepsu
(mwematonel), Mommocku, Konpuatbie uepBu, Tuxoxoaku, YneHucToHOrHE,
Urnokoxue, O6omounnku, becuemtoctHbie pbiObl, XpsieBbie pbiObl, KocTHbIE
piObI, 3emHOBOAHBIE ampubuu, Pemrunuu, nrTune,, Miexonurtaromme. 3.
Kareropus buonoruss pacteHuid HIODKHA JaBaTh IPEACTABICHUE O TIPYIIIax
pacTeHul, CTPOCHWU PACTEHUN, ONMPEACISIONMNX MPU3HAKAX, Pa3HOOOpa3uu u
KU3HEHHBIX MUKJIaX pacteHuil. Kateropus nomkHa BKIouaTh B cedst 31 momenm,
MAaKpOCHUMKM M Taynepen pacreHui. Kareropus buonorus pacreHuit noJDKHA
JEUTbCST Ha mojkateropud, He MeHee: (CTpoeHue pacTeHuil (aHaToOMHs),
Cocynmucteie cnopoBbie  (mrepunodurel), [omocemennbie, OmHOIOJBHEIE,
OBaukoThl, Mxu, I'pubbi, Bomopociu. 4. Kareropus IlameonTonorus maoiKHa
JlaBaTh TEOPETUUECKOE MOHUMAHUE O BUJAX KUBOTHBIX B JOUCTOPUYECKUE IIEPUOLBI
CYIIECTBOBAHUS IUIAHETHI, O CTPOEHUU CKEJETOB IWHO3aBPOB, OCHOBAaHHBIX Ha
apXeoJIOTUYECKUX JaHHBIX, KaXKIbli NEpUoJl JOJDKeH OBbITh pa3lielieH Ha
najgeo00TaHUKy M Taneo3oosoruto. Kareropus pomxHa BkIoyaTh B cebs 3]]
MoZenu U rajeped. Kareropust 1omKkHa COCTOATh U3 KaTeropuid, He MeHee: Tpuac,
FOpckuit nepruoa, Menosoii nepuon u ['anepero nepuoaos. 5. Kareropus ®dusnka
JOJDKHA JaBaTh TOHUMaHWE HamOoyiee OOIMMUX 3aKOHOB MPHUPOIBI, MaTEpHH, €€
CTPYKTYpE, IBI>KCHUH 1 TIpaBUIaxX Tpancpopmanuu. Kareropus qomKHa BKIIOYATH
31 monenu ¢ moapoOHBIM 0OBICHEHHEM MPUHIIUTIOB PAaObOTH (PU3UUYECKUX 3aKOHOB,
SIBJICHUM, MEXaHW3MOB M HMHCTPpyMEHTOB. Kateropus mopkHa BKITIOYaTh B ceOs
MOJIKATETOPUH, HE MeHee: Mexanuka, MosekynspHas pu3nka ¥ TepMOANHAMUKA,
OnexTpuyecTBO U MarHeTusM, Ontuka, ATomHas Qusuka, SAnepHas ¢usuka, Kak
paboratror Bemwm, WM3mepurenbHbie npubopsl, IIpeoOpasoBanue >Hepruw,
Hcropuueckue MallimHbl, TPpUOOPHI U dKciepuMeHThl. 6. Kateropus Xumus 1omkHa
JaBaTh MOJIPOOHOE MOHATHE O BEUIECTBAX, UX COCTaBaX U UX CBOMCTBAX, 3aBUCSIINX
OT COCTaBa M CTPOEHUA, UX MPEBPALICHUAX, BEAYIINX K MU3MEHECHHIO COCTaBa —
XUMUAYECKUX PEAKIMAX, & TAKKE O 3aKOHAX M 3aKOHOMEPHOCTSX, KOTOPBIM 3THU
npeBpaiienust noguuHstorca. Kareropust nomkHa Bkiodarh B ce0a 3] momenu,
MaKpOCHUMKH, Buaeo. Kareropus MopKHA BKIIIOYATh B Ce0sl MOAKATETOpUHU, HE
menee: Ilepumomnueckas cucremMa XUMHUYECKUX dSJeMeHTOB, OOmas xumus,
Opranunyeckas xumusi, Heopranmueckas xumusi, buoxumusi, XumMudeckue peakiuu
—BuAeo. 7. Kareropus I'eosorus 1omKHa 1aBaTh HOHUMAHUE O CTPOSHHUU TIJIAHETHI
3emuisl, BEIIECTBEHHOM COCTaBE, CTPYKTYpe KOpbI, npoueccax. Kareropus noimkHa
BKUTFOUATh B cebOst 3 /] momenu, makpocHumMKkH. KaTeropus 1omKHA BKITIOYATh B ce0s



noakareropuu, He meHee: Munepansl, [lopoabl, [lnanera 3emus. 8. Kareropus
ACTpOHOMUS TOJKHA JJaBaTh MOHUMAHUE O PACTION0KEHUH, IBUKEHUU, CTPYKTYPE,
MIPOUCXOKICHUH Y PA3BUTHH HEOSCHBIX TEJ U cucTeM. Kateropus 10mKHA COCTOSATh
u3 3] moneneit HeOECHBIX TeJ, COTHEYHOU CUCTEMBI, (ha3 JTyHBI, CITyTHUKOB TUTAHET,
KOCMHUYECKHX alnaparoB, CTAHIMI U cIyTHUKOB. 9. KaTeropus ['eomerpus noimkHa
JaBaTh TIOHMMAaHHWE O TPOCTPAHCTBEHHBIX OTHOIIEHUsSX U (opmax. Kareropus
J0JDKHA BKJTFoUaTh B ceOs 3J] momenu, ranepeu, Buaeo U (popMysbl MOCTPOSHUS
¢buryp. Kareropus ['eomeTpus 10pKHA UIMETH MMOJKATEropuu, He MeHee: [Ipumepsl
noctpoerus: ¢uryp, Ilnanumerpus, Crepeomerpusi, Purypsl u3z Oymaru. 10.
Kateropus Kynbrypa nomkHa BkiIro4aTh B ce0st 3/] Mojem HEKOTOPBIX JPEBHUX
CTPOCHUH, 3JIEMEHTOB apPXUTEKTYPHBIX MIaMSATHHKOB, IPOU3BEACHUMN
CKYJIBIITYPHOTO HCKyccTBa. K mporpaMmMHOMYy 00€CriedeHHI0 JOJIKHO MpUjIaraThCs
nocobre IO YCTAaHOBKE M HKCIOJIb30BAHUIO TIporpaMMbl. [lOTEHIIMATBLHBIN
MIOCTABIIMK JOJDKCH MPEAOCTABUTh B COCTABE KOHKYPCHOM 3asBKU KOIHIO IMHMCHMa
OT __ pa3paboTuMKa  JIMIECH3MOHHOI'O  IPOTPAMMHOIO  OOCCIICUCHHUS WM
IpaBoo0JIaIaTeIsl HA OCHOBAHMHM JIOTOBOpaA IepeAadyy MpaB Ha MHTSIICKTYAIbHYIO
COOCTBCHHOCTh WJIM _O(MUIIMAIEHOTO AUCTPUOBIOTOpA/AriIepa pa3padoTYMKa B
Kazaxcrane. [IucbMo JOJDKHO OBITH aJPECOBAHO IMOTCHIMAIHLHOMY ITOCTABIIUKY,
MOJAIOMIEMY  KOHKYPCHYIO  3asBKYy. He  gomyckaeTcs  3aMeHa  KOIHMH
ABTOPHM3ALMOHHOIO NHChMA KAKMMU-IUOO TapaHTHHHBEIMHM _IIHChbMaMHU _ OT
MIOTCHIIMAJILHOTO MOCTABIIMKA B CBI3M C TEM, YTO aBTOPH3AIIMOHHBIC NMHChMa HE
SIBJISIOTCS TOBAapOCOMPOBOJINTEILHBIMU JOKYMEHTAMU IPH IIPHOOPETEHUH TOBapa
WM BBO3¢ ero Ha Tepputoputo PK, a BeIAAIOTCS 10 MPHUOOPETEHHUS TPOrPAMMHOTO
o0ecIeueHus 0 3aPOCy MOCTABIIMKA K TPAaB000JIaIaTEI0 WIIK Pa3pabOTUHNKY, HIIH
JHUCTPUOBIOTODY.

MEBEJIb

Jocka mapkepHasi HACTEHHAasl ¢ JJAKHPOBaHHOM nMoBepxHOCcTHI0 100x170 cm — 1
mryka. JlomkHa ObITh MarHWTHAs OJHOCTOPOHHSS Jocka. [ToBEpXHOCTH MOCKU
JOJDKHA OBITH JIAKUPOBAHHAS I MHChMa CyXOCTHPAeMbIMH Mapkepamu. Pamka
JOJDKHA OBITh BBIMOJTHEHA W3 AHOAMPOBAHHOTO AMIOMUHUSA C IUIACTUKOBBIMU
yroiakamu. Pazmepsr nocku He meHee 100 x 170 cm. Jlocka ¢ 0OpaTHOW CTOPOHBI
JOJDKHA OBITh YKpPEMJIeHa OLMHKOBAaHHBIM CTaJdbHBIM JHUCTOM. JlOMKHO OBITH
CKPBITOE KPEIJIEHHE K CTEHE B YEThIpeX yriiax. B KOMIUIeKTe JOJKHBI ObITh MOJIKA
JUISL MapKEpOB M KpENeKHbIe AIeMEHThI. [I0TeHIMaNbHbI MMOCTABIIUK JIOJKEH
IPEIOCTaBUTh B COCTaBE KOHKYPCHOM 3asiBKM KOIHWIO MUCbMa OT MPOU3BOAUTENS
JOCKW WJU ero o(QUUMaIbHOIO MpeACcTaBuTeNs (auiepa, AUCTPUOBIOTOpA) Ha
Tepputopun _ Pecniybyimku ~ KazaxctaH ¢ MOATBEPKIEHHWEM  BO3MOKHOCTHU
CBOEBPEMEHHOM MOCTABKHM TOBApa B COOTBETCTBUU C 3asBJICHHBIMU B TEXHUYECKOU
cuenmduraimy  HYHKIUOHATHHBIMY, TEXHUYECKUMH, DSKCIUTYaTAIIMOHHBIMU U
KA4YEeCTBEHHBIMH XapaKTEPUCTUKAMU, JUIsl UCTIOTHEHHUS 003aTebCTB 0 JAI0TOBOPY.
[lucbMO  JTODKHO — OBITh  aAPECOBAHO B KOHKYPCHYIO KOMWCCHUIO  W/WIIU
NOTEHIUAIIbHOMY MOCTaBIIMKY, TOJAIONIEMY KOHKYPCHYIO 3asIBKY.




Kpecio ceTyaTtasi CHMHKA Ha POJIMKAX ¢ NOLJIOKOTHMKAMU — 1 mTyka. Pazmepsl
cUAeHUs O0JDKHEI ObITh, HE MeHee 480 x 470 MM, ciimuku He MeHee 480 x 450 MM.
JIOJDKHO HMETh MpPYKUHHO-BUHTOBOM MeEXaHHW3M KayaHus. JloiokHa ObITh
peryiaupyemMas BbICOTa OT YPOBHSI I10JIA 10 CUJICHUS: MUHUMAaJIbHAs BICOTA CUJCHUS
He MeHee 400 mmMm, makcuManbHas — He MeHee 495 mm. Kpecio nomxHO
pacrosnaraTteCsi Ha MOOWIBHOW TOJCTaBKE, OCHAIIEHHOM MATHIO KOJIECUKAMHU.
CrninHKa - ceTyaTtasi TKaHb, CUJEHbE - TKaHb, [IOPOJIOH.

IoacraBka moa craHkd ¢ moakoil — 1 mryka. OCHOBa KOHCTPYKLIHMH —
METAJTHYECKU Kapkac u3 mpoduiabHON TpyOsl cedeHueM 50 x 25 mm. Omnopsl
JOJKHBI UMETh MPSIMOYTOJIbHBIN BUA. J[JI1 JOMOJHUTENBHOTO YKPEMIEHUS HOXKKH
JIOJDKHBI OBITh COCMHEHBI MEXIY c000i mpoduibHOM TpyOoit ceueHuem 40 x 25
mM. Pazmep moacrtaBku gomxeH ObiTh HE MeHee 1200 x 600 x 800 mm. [ToacraBka
JOJKHA OBITh C MOJKOM cHU3Yy. CTOJEIIHUIA U TIOJIKA TOJKHBI OBITH M3TOTOBJICHBI
u3 Qa”epsl TOMMUHON He MeHee 20 MM, cOpT 2/4, U MOKPBITHI MAaTOBBIM JIAKOM.
Mertannuueckuii Kapkac JOJDKEH OBbIThb OKpalleH AMOKCHIHO-TIONMU3()UpHON
MOPOIIKOBOM Kpackou._[loTeHHManbHbIA MMOCTABIIMK JIOJKEH MNPEAOCTABUTH B
COCTaB€ KOHKYPCHOM 3aBKH KONUIO NUCbMa OT IPOU3BOAMTEIISA NOJACTABKY WIIH €r0
oQUIMATLHOTO MpeACTaBUTENS (Aujepa, JIUCTPUOBIOTOpa) Ha TEPPUTOPUU
Pecniy6nuku KazaxctaH ¢ HOATBEPKIECHUEM BO3MOMXHOCTH _CBOEBPEMEHHOU
IIOCTaBKM TOBapa B COOTBETCTBUU C 3asIBJICHHBIMHM B TEXHUYECKOW crienudukanuu
GYHKIMOHATBHBIMM, TEXHUYECKUMH, SKCIUTYaTAllMOHHBIMM W KaYECTBEHHBIMU
XapaKTEepPUCTUKAMHU, JUJISL UICIIOJIHEHUSI 00513aTE€ILCTB MO I0TOBOPY. [IMCEMO 10KHO
OBbITh aJJPECOBAHO B KOHKYPCHYIO KOMUCCHIO W/WJIU MOTEHIUATLHOMY IMOCTaBIIUKY,
NOAAIONIEMY KOHKYPCHYIO 3asBKY.

CroJ4 1151 moJieii MasieHbKuUi — 1 mryka. CTosentHura 70 KHa ObITh M3TOTOBJICHA
u3 JIJICII ne menee 16 mm. Pasmep cronemrnuisl gomkeH Obith He MeHee 1200 x
1200 mm. 1o mepumeTpy CTONCIIHUIIBI JOIHKHBI ObITH 3akperieHs! 6opta u3 JIACII
HEe MeHee 16 MM, BeicoToi Han croneurHuneit 50 mm. bopra nomkHBI OBITH
3aKpeTUIeHBI C YETHIPEX KPAaeB CBEPXY HaJl OCHOBAHUEM, C ITOMOIIBI0 KOH()HUPMATOB
6,4 x 50 MM, BKpYyYEHHBIX CHU3Y CTOJICIIHUIIBI B TeJI0 60pTa. BHyTpeHHuii pazmep
noJIsl 1oJKeH cocTaBisATh 1168 x 1168 mMm. L[BeT croneniHuibl 1 60PTOB JOJKEH
ObITh Oenblii. bopTa U ocHOBaHWEe AOJDKHBI MMeTh kKpoMmKy u3 I[IBX 0,4 u 2 mMm
oenoro 1BeTa. Metamuinueckuil Kapkac JOJKEH COCTOSITh U3 LIAPTH, U3TOTOBJIEHHON
u3 npoduwibHOM TpyObl TpsiMoyrojibHoro cedenuss 50 x 25 x 1,5 Mm ¢
KPOHIITEMHAMM JJI KPEIJIEHUs ONop U 4 ChEMHBIX OMOp K3 NPOPUIBLHON TpyObl
kpyryioro cedenus D 51 x 1,5 mm: no yrinam. Beicota onop nomkHa ObITh 730 MM.
B ocHoBaHuM onop MAOMKHBI OBITh IJJACTUKOBBIE MOANSTHUKH, HWMEIOIINE
PETrYIMPOBKY JJI1 KOMIIEHCAllMM HEPOBHOCTEN moja. [IoKpeITHE METanIn4ecKoro
KapKaca JOJKHO OBITh M3 TMOJUMEPHOM Kpacku ceporo 1mBeTa. OcHOBa croia
JOJKHA UMETh KECTKYI0 YCTOWYUBYIO KOHCTPYKLHIO.



Ctoa CTEM neMoHcTpannoHHbIH Ha KoJiecax — 1 mryka. ["abapuTHbie pa3Mepsl
CTOJICTITHUIIBI JOJDKHBI ObITh, HE MeHee 1500 x 640 mm. BricoTa BepxHero kpas
CTOJICTITHUIIHI HAJ YPOBHEM ToJia JoJpKHA OBITh 900 MM. Marepuan CTOJEITHUITHI
JCII nomxeH OBITH TOJIIMHOW HE MEHEe 22 MM, TOKPHITas MIACTUKOM TOJIIIHHON
He menee 0,5 mm. Kpomka nomxna Obith u3 [IBX He menee 2 mm. Kapkac crona
JIOJDKEH COCTOSTHh M3 JBYX OOKOBBIX OIMOP, M3TOTOBJICHHBIX U3 TPYO KBAJIPATHOTO
ceuenus 40 x 40, tonmuHOl He MeHee 1,2 MM, KOTOpBIE JOKHBI COCIUHSIITHCS
MEXIy CcOoOOM BepxHEd W HWXKHEM paMol, U3TOTOBJICHHOW U3 TPYyObl
npsamoyrojbHoro ceuenus 40 x 20, ronuuuoi He menee 1,2 Mm. CoeuHeHrE O1op
C paMKaMHU JIOJKHO OCYIIECTBIISITHCSI C TOMOIIBIO 00ITOB M6 C TJIOCKOM TOJIOBKOM.
BokoBbie OmMOpsl AOKHBI OBITh OCHALIEHBI PYYKAMH, BBIIIOJIHEHHBIMUA U3
AIIEKTPOCBApHOM TPyObI 1uaMeTpoM He MeHee 20 MM, M KOJIECHBIMH ONOpaMu J1Jist
OoJiee JIETKOro MepeMelleHUsl CToja. BHYTpbh METaIMYecKoro Kapkaca JOJDKHA
MOHTUpPOBaThCsl TyMOa, usrorosinenHas u3 JIJACII tomumHol He MeHee 16 M.
BHyTpenHnee mpocTpaHCTBO CTOJa AOMKHO OBITh TMOACICHO Ha OTACIBl JTBYMS
BEPTUKAILHBIMU TIEPETOPOJKAMH HA BCIO BBICOTY, KaXKIBIA OTACH JTOJDKEH OBITH
obopynoBaH ToJIKOW. JIBepIibl MOJDKHBI ObITh M3roToBieHBl u3 1BeTHOTO JIJICII
TONIIUHON HEe MeHee 16 MM. Dacaapl JOKHBI ObITh CHA0KEHBI METALTUYCCKUMU
pYYKaMH U METJISIMU C OBICTPOCHEMHBIM MEXaHU3MOM, U Fa30BbIMU JIOBOJUMKAMHU.
Cron moimkeH OBITH OCHAIEH BCTPAMBAEMBIM OOKCOM C JIBYMS JJICKTPHUYECKUMU
pozetkamu 220V. [IoTeHIIMANbHBIN MOCTABIIMK JTOJHKEH MPEAOCTABUTE B COCTABE
KOHKYPDCHOW 3asiBKM KONWIO IHMCbMa OT MPOWU3BOAUTENS CTOJA WIH Ero
oQUIIMATLHOTO TpeJcTaBUTeNsd (Auiepa, JAUCTPUOBIOTOpa) HA TEPPUTOPUHU
Pecny6nuku KazaxctaH ¢ HOATBEP>KIECHUEM BO3MOMXHOCTH _CBOEBPEMEHHOU
IIOCTaBKM TOBapa B COOTBETCTBUU C 3asIBJICHHBIMHM B TEXHUYECKOW crienudukanuu
GYHKIMOHATBHBIMM, TEXHUYECKUMH, SKCIUTYaTAllMOHHBIMM W KaYECTBEHHBIMU
XapaKTEPUCTUKAMHU, JIIS UCTIOJTHEHHS 0053aTeIILCTB 10 I0TOBOPY. [TMCEMO J0IKHO
OBITH AJIPECOBAHO B KOHKYPCHYIO KOMHUCCHIO W/WJIU MOTCHIIMAILHOMY ITOCTABIIUKY,
NOAAIONIEMY KOHKYPCHYIO 3asIBKY.

Cron CTEM nadopatopHblii ABycTOpOHHUI — 2 ITYKHU. ["abapuTHbIe pazMepsl
noJKHBI ObITh, HE MeHee 1500 x 1300 x 960 mm. JlaGopaTopHBIN CTON TOJDKEH
COCTOATh U3 JIByX OJMHAKOBBIX CTOJIOB, COEAUHSIOIINXCS BEPXHEW HAJACTPOMKOM.
BricoTa BepxHero kpasi CTOJICHIHUIBI HAJl YPOBHEM IOJIa JODKHA OBITH 760 MM.
Marepuan cronentHuiibl gokeH O0b1Th JIJICIT TonmuHoM He Menee 22 MM. Topiibl
CTOJICIITHMITBI JOJDKHBI ObITh OT/iesanbl Kpomkoi [IBX TonmuHoOM He MeHee 2 MM.
CronemHuua [OKHA KPENHUThCA K METAJUIOKapKacy caMope3aMHd METOJIOM
CKPBITOTO COEAMHEHUWSs W MMEThb OTBEpPCTHS Il NPOKIANKKA TPOBOJIOB.
MeTaninyeckuii Kapkac OCHOBAaHMS CTOJIa JIOJKEH COCTOSITh M3 JIBYX OOKOBBIX
OTIOP, CTSHYTHIX MEXIYy COO0H ABYMS METAUIMUYECKUMHU TPAaBEPCAMH C MTOMOIIIBIO
0onToBoro coenuHeHnsa. KoHcTpykuusa kaxaoid OOKOBOM OMOphI Kapkaca JOJDKHA
MPEACTABIATh U3 Ce€0s MPSAMOYTOJBHUK pasmepoM He MmeHee 550 x 718 mwm,
U3TOTOBJICHHBIN U3 MPO(YUILHON TPYOBI MPSAMOYTOJIBHOTO ceueHust He MeHee S50 x
25 x 1,5 mM. [TokpbITHE MeTaIOKapKaca JOHKHO OBITh U3 OJMMEPHOH Kpacku. B
OCHOBAHWM OTOP JIOJDKHBI OBITh MPETYCMOTPEHBI 3aKJICTIKU ¢ pe3pboir M6 mis



YCTAHOBKM PETYJIUPYEMBIX METAUIMUYECKUX MOAMSATHUKOB C  IUJIACTUKOBOM
TOJIOBKOM, CIIy’>KalllMX JJIsI KOMIIEHCAIIMM HEPOBHOCTEW MoJia. B cepenune crona
JOJKHA OBITh YCTaHOBJIEHA HAJACTPOWKa, KOTOpas TOJDKHA MPEACTABIATh U3 cels
nBe OokoBwie omophl, u3rotoBiaeHHbie n3 JIJICII Tommuuoit HEe mMeHee 16 M,
CTSIHYTBIX MEXy cO00ii AByMs peOpaMu skecTKOCTH. Kpblillika HaiCTpOHKH TOKHA
obITh pazmepoM He MeHee 1500 x 200 mm. HancTpoiika qomkHa KpenuThest K CToJIaM
¢ momompio KoHpupMaTtoB. CTON MOMKEH OBITh OCHAIIECH JJICKTPUYCCKUMU
pozetkamu 220V — 110 IBE ITYKH C KaXKJ10M CTOPOHBI HAJCTPOUKH. Il0TeHIIMATbHbIN
IOCTaBIIMK JIOJDKEH NPEAOCTABUTh B COCTABE KOHKYPCHOM 3asiBKM KONUIO MKHChbMa
OT TPOU3BOJAMTENS CTOJa WM €ro Oo(UIMaNbHOrO Npe/cTaBUTeNs (Iujepa,
aucTpuObtoTopa) Ha Tepputopun PecnyOnuku Kazaxcran ¢ moATBEp:KIECHUEM
BO3MOKHOCTH CBOEBPEMEHHOM MOCTABKU TOBapa B COOTBETCTBUU C 3asIBJCHHBIMU B
TEXHUYECKOU cnenudukanuu (GYHKIMOHATBHBIMH, TEXHUYECKHUMH,
DKCIUTYATallMOHHBIMU W KAYECTBEHHBIMHM XAapPAKTEPUCTUKAMM, JUISI WCHOJIHEHUS
0053aTeNbCTB MO A0TOBOPY. [IMCHbMO OMKHO OBITH aapecoBaHO B KOHKYPCHYIO
KOMUCCHIO W/WJIM TOTEHUWAIbHOMY TMOCTABIIMKY, MOIAIOUIEMY KOHKYPCHYIO

3a5BKY.

Cron CTEM npenoaaBarteasi - 1 mryka. JlomkeH ObITh JMHEHMHOrO THIMA C
npuUCcTaBHOM TymMOO# cripaBa. ["abapuTHbIE pa3Mephl CTONEIIHUIIBI T0JKHBI OBITH HE
MeHee 1200 x 640 mm. BricoTa BepxHeEro Kkpas CTOJEUIHUIIBI HAJl YPOBHEM TOja
JOJDKHA ObITh He MeHee 760 MMm. Marepuan crosemHuInl 1opkeH Obith JIJICIT
TOJNIIMHON He MeHee 22 MM. Topibl CTOJICIIHUIBI JTOJDKHBI OBITH OTJEJaHbl
kpoMmkor I[IBX tomuuHoit He MeHee 2 MM. CTOJICIIHMIA JTOJKHA KPEMUTHCS K
METAJJIOKapKacy CamMope3aMHd METOJIOM CKpPBITOro coeauHeHus. CTon JOJDKEH
COCTOATh M3 OJHOW OOKOBOH OMOpBI, KOTOpas MOJKHA MPEACTABISATh M3 ce0s
OpsIMOYTOJIbBHUK pa3mepoM He wmeHee 540 x 728 MM, HW3rOTOBJICHHBIA W3
npoduiabHONW TPyOBl MpsSMOYrojapHOro ceueHuss He menee 50 x 25 x 1,5 mwm.
[ToxpbiTHE MeTayUIOKapKaca J0JDKHO OBITh U3 MOJUMEPHON Kpacku. B ocHoBaHuu
OTIOPBI JIOJKHBI OBITH MPETyCMOTPEHBI 3aKJIENKU ¢ pe3p0oir M6 A ycTaHOBKU
PETYIUPYEMBIX METALIMYECKUX MOAMSITHUKOB C IUIACTUKOBOM  T'OJIOBKOA,
CIy’KaIlMX JUIsl KOMIIEHCAlMM HEPOBHOCTEN M0Ja. JInmeBas cTopoHa CToJ1a JOJDKHA
OBITh 3aKpbITa HAProil. B mpaBoM yriy CTONEMIHULIBI JJOTKHO OBITh PEyCMOTPEHO
OTBEPCTHE C KPBIIKOW JJI COCAMHUTENIbHBIX MPOBOJAOB. JlomkHa ObITh Tymba ¢
TpEMsI BBIABIKHBIMHM SIIIMKAMUA Ha HAIPABISIIONINUX IIOJHOTO BBIABUKEHUS,
rabapuTHBIC pa3Mephl, He MeHee: TiyonHa 550 MM x mmpuna 500 MM X BbicoTa 575
MM. K Tym6e noimkHa ObITh MPUKPEIIEHa CEKIUS MO CUCTEMHBIN OJ0K IUPUHON
He MeHee 220 mM. Ha TymOe noikHa OBITH pacosiokeHa onopa Mo CTOJICHIHUILY,
KOTOpasi MPEeACTABIISET U3 ceOs MPsIMOYToIbHUK pazMepoM He meHee 540 x 130 mm,
U3TOTOBJICHHBIN U3 MPO(YHUILHON TPYOBl MPSIMOYTOJIBHOTO cedeHust He MeHee S50 x
25 x 1,5 mm._IloTeHIMaJbHBIM IOCTABIIMK JIOJDKSH IIPEJIOCTABHTH B COCTAaBE
KOHKYPCHOM 3asiBKM KONMWIO MKHCbMa OT NOPOWU3BOAMTENS CTOJA WIH _€ro
oQUIMATEHOTO MpEeACTaBUTENS (Aujepa, JIUCTPUOBIOTOpa) Ha TEPPUTOPUU
PeciyOnmku ~ Kazaxcran ¢ TOATBEPKIECHUEM BO3MOXKHOCTH _CBOEBPEMEHHOU
IIOCTaBKH TOBapa B COOTBETCTBHUHM C 3asBICHHBIMU B TEXHMYECKOH crenudukanmuu




d)VHKHI/IOHaHBHBIMI/I, TCXHUYCCKHMMH, JSKCILUTYaTalTMOHHBIMHM W Ka4YC€CTBCHHBIMH
XApPaKTCPUCTUKAMU, JJIA MCITOJIHCHUA 00513aTENLCTB 110 JoroBopy. IInceMo 101KHO
OBITh aaApCCOBAHO B KOHKYPCHYKO KOMUCCHIO W/MIu INOTCHIIMAJIbHOMY ITOCTABIIIHUKY,
NoAarImMEMy KOHKYPCHYIO 3a54BKY.

CroJ1 yueHnueckuii 1-mecTHBIN 12a00pPaTOPHBII € IVIACTUKOBOM CTOJICIIHHUICH
— 7 mtyk. Pazmepsl cronemnunnsl He MeHee 600 x 600 mm. Beicota BepxHero kpas
crojemHuipl Haa nojaoM 760 mMm. Marepuan cronemnunsl JCIT TonmmHoN He
MeHee 22 MM, MOKPBITas IJIACTUKOM ToJnHOM He MeHee 0,5 mM. Kpomka I1BX He
MmeHnee 2 MMm. Kpast cTonenHuiibl JoJKHBI ObITh CKpYTiieHbl. Ha nepenneii u 3anuei
CTOPOHE CTOJICUIHUIBI 1O BCEW NIJMHE JOJKHBI OBbITh JI€KOPATUBHBIE BCTABKHU.
Meramueckuii kKapkac JOJDKEH COCTOSITh W3 JBYX OOKOBBIX OIOp, ABYX
BEPTUKAJbHBIX CTOEK M JBYX paMOK ycuilurtened. DBokoBble omopel ¢
BEPTUKAIILHBIMUA CTOMKAaMH JOJDKHBI OBITh CBSI3aHBI M@Ky COOOM Iaprod u
CTOJICIIHULEH. MeTalulIndeCKui KapKac JOJDKEH MMETh ITOJIMMEpPHOE IMOKPBITHE.
CroneurHuna A0MKHA KPENUTHCS HA METaUIMYEcKylo pamy pasmepoMm 510 x 490
MM. Pama nmomknHa OBITH M3TOTOBJICHA W3 KBaapatHOU TpyOb! 20 x 20 x 1,5 Mm.
BokoBbie onops! kapkaca — nmpoduiabHas NpsMOYrojbHas TpyOa JUIMHON He MeHee
500 mMm ceuenueMm 50 x 25 x 1,5 MmM. BepTukanbHble CTOMKH TOJKHBI OBITH U3
npoUIBLHON MPAMOYTOJIbHOM TpyOb! AnuHOM He MeHee 600 MM ceuenuem 40 x 25
x 1,5 mM. PamMka u ycunutens i Hapru AokHa ObITh pazmepom 400 x 510 MM u
W3TOTOBJIEHBI M3 KBajpaTHOW TpyOnl 20 x 20 x 1,2 mm. Ilapra momkHa OBITH
m3rotosieHa u3 JIZICII tonuuuoit 16 mm. [lox cTonenHume k kapkacy CHapy»Ku
cleBa M ClpaBa JOJKHBI OBbITh TMPUBAPEHBI 2 OJIHOPOXKKOBBIX KpHOYKA JIJIs
noptdenei. CronemHuIa AOHKHA KPENUTHCA K KapKacy METOAOM CKPBITOTO
KpervieHusl. J{OKHBI OBITH PErylHpyeMble METAJUIMYECKUE MOJMATHUKH IS
KOMIICHCAllMM HEPOBHOCTEM Toja._ [IOTEHIMANbHBIM  NOCTaBIIMK  JIOJDKEH
IPEIOCTaBUTh B COCTaBE KOHKYPCHOM 3asBKHM KOINHWIO MUCHbMA OT NPOWU3BOAMUTEIS
CTOJla WIM ero o(uIMaIbHOTO MpEeACTaBUTENs (auiiepa, AWCTPUOBIOTOpa) Ha
Ttepputopun  PecnyOauku  KaszaxctaH ¢ = HOATBEPKIECHUEM  BO3MOXKHOCTHU
CBOEBPEMEHHOM MMOCTAaBKHM TOBapa B COOTBETCTBUU C 3asBJICHHBIMU B TEXHUYECKOU
cuenmduraimy  HYHKIUOHATHHBIMH, TEXHUYECKUMU, SKCIUTYaTAIIMOHHBIMU U
KaUECTBEHHBIMH XapaKTEPUCTUKAMH, JUISl UCIIOJHEHHSI 003aTENbCTB O JIOTOBOPY.
[lucbMO  JTOMKHO — OBITh  JPECOBAHO B KOHKYPCHYIO KOMHCCHUIO  W/WIIU
NOTEHUHUAIIBHOMY MOCTaBIIMKY, TOAAOMEMY KOHKYPCHYIO 3asIBKY.

Crtya nadopatopublii — 8 mrTyk. J[omkeH ObITH COBPEMEHHOTO €BpOJM3aMHA.
Huamerp cunmenus nopkeH ObiTh He MeHee 390 mm. CnimHKa MOJDKHA OBITH C
PrOHOMUYHBIM mporu6oM. OOHMBKAa CHOUHKM U CHIEHBS JOJDKHA OBITH U3
UCKYCCTBEHHOW KOXHU. Jlo)oKeH WMeTh CTalbHOM Kapkac, OKpAIlCHHbBIN
IIOPOIIKOBOU KPAaCKOU, C BAHTOBOM OIIOPOU U CIIELIMATIbHBIM KOJIBLIOM - ITIOJCTaBKOU
uist Hor. JloymkHa OBITh peryiupyemMas BbICOTa OT YPOBHS IOJia 0 CUACHUS, HE
Menee ueM ot 470 1o 570 mm. JIoJpKHO pacmoliaratbCsi Ha He MeHee 4-X MeOeIbHBIX
pOJIMKaXx.



CTya noJMnponujieHOBbIH Ha MeTajlioKapkace — 7 mTYyK. JlomkeH OBITh
COBPEMEHHOTO eBpou3aiina. Pasmepsl cuaeHns 10mKHbI ObITh, HEe MeHee 420 x 430
MUJUTUMETPOB. Pa3mepbl CIMHKY TOJKHBI ObITh, HE MeHee 410 x 330 MummuMeTpoB.
Bricota ot ypoBHS mona n0 cuieHus goibkHa ObiTh 460 mMummumerpos. Cryn
JOJDKeH OBITh M3TOTOBJIIEH U3 AKOJOTUYHOIO, YAApPOMPOYHOrO ABYXCIOHHOTO
NOJIMIIPONWICHA, TOJIIMHOM HE MeHee 2 MWUIMMETpoB. JlId NoAnepk Ku
OPAaBWJIBHON OCAHKM CIWHKA C CHUIACHUEM JOJDKHBI OBITh IIEbHOJUTHIMH,
ProHOMUYHON (OpPMBI. YTJIbl CUAEHbS M CHUHKU JOJDKHBI OBITH OKpPYTJICHBI.
KoHCTpyKIusl CIMHKM U CUJEHUS AOJDKHA OBbITh MpyKuHsALIEH. B BepxHell yactu
CIIMHKU JIOJIKHBI OBITh 1Ba HEOOJIBIIMX OBAJIBHBIX OTBEPCTHS U1l pyku. OCHOBaHME
CTyJa JOJDKHO TPEACTaBIATh U3 ce0sl M30THYTYIO CTalbHYyr0 pamy C-oOpasHoi
(OpMBbI, M3rOTOBJIEHHYI0 M3 BBICOKONPOYHON TpyObl AuameTpoM 25 MM, C
HOPOILKOBBIM IHOKPBITUEM, YTO JOJDKHO O0OecnedyuBaTb HEOOXOAMMYIO T'MOKOCTb
Ui ABWOKeHUs Tena. KoHCTpykius noikHa ObITh aHTHpackauyuBarouieiics. Cryn
JIOJKEH BBIIEPKUBATh HArpy3Ky He MeHee, uem 100 xkumorpamm. IloTeHIManbHBIHN
HOCTaBUIMK JIOJHKEH MPEAOCTABUTh B COCTABE KOHKYPCHOM 3asBKM KONUIO NUCbMa
OT TPOM3BOAMTENS CTyJda WIA €ro o(UIMambHOrO MNpeACTaBUTENs (Auiepa,
IUCTpuObIOTOpa) Ha TeppuTopun Pecny6nuku Kazaxcran ¢ moaTBepkaeHHEM
BO3MOYKHOCTH CBOEBPEMEHHOW MMOCTABKU TOBAPA B COOTBETCTBUU C 3asBJICHHBIMU B
TEXHUYECKOU cnenuuKanuu (bYHKIIMOHATbHBIMU, TEXHUYECKUMH,
DKCIUTYaTaIMOHHBIMU M KAYECTBEHHBIMM XapaKTEPUCTUKAMU, JUISl WCIIOJIHEHUS
0053aTebCTB 10 J0TOBOPY. IIMCHbMO JIOKHO OBITH aIpECOBAHO B KOHKYPCHYIO
KOMHUCCHIO W/WIM TNOTEHUUATbHOMY MOCTABIIMKY, MOJAIOUIEMY KOHKYPCHYIO

3aj4BKY.

IIxad moayabubiii 3600 MM ¢ otaesom aiasi oaexabl — 1 mryka. OOmue
rabapuTHbIE pa3Mepsl MKada J0KHBL ObITh, HE MeHee: mupuHa 3600 MM, rryOonHa
470 mm, Beicota 2030 mm. JlomkeH OBbITh COBPEMEHHOTO eBpoausaiiHa. s
M3TOTOBJICHHS MKada 10pKHA nerob30BaThes JIJCIT koMOMHMPOBAHHOTO IEKOpA.
Hecymme wactu, monku, dacamras gacts — JIJICII Tommuuo#t He meHee 16 M.
Kpomka gomxaa 0biTh 3 [IBX He menee 0,4 mm. JlomkeH cOCTOSTh U3 4 MOyJIei-
mkadoB. [lepBwiit Moy, mmHOM HEe MeHee 800 MM 1 BeicoTO# He MeHee 2000 MM,
JIOJDKEH COCTOSITh M3 HE MeHee: 4 3aKpBIThIX U 2 OTKPBITHIX CEKIUH, JJIMHOU U
BbIcOTOM HE MeHee 400 MM, a Takke | 3aKpbITON CEKUMU ISl OAEHKbI, BHICOTOM HE
MeHee 1200 MM, ¢ 2 KproukaMu 1JIsl BEpXHEUW oaexabl. Bropoit Moyb, JJIMHOW HE
MmeHee 1200 MM u BeicoToM He MeHee 800 MM, JTIOJKEH COCTOSTH M3 HE MeHee: 1
HIDKHEN 3aKpbITOM CEeKUMM, NJIMHOM W BbicoTOM He MeHee 400 mm, | HuxHeH
CeKIIMHU, 3aKpbITOH IiyxuMm (dacagoM ¢ OapHBIM MexaHuU3MOM, U | BepxHel
OTKPBITOU CeKLMH, IIMHOM HE MeHee 800 MM u BbicoToM He MeHee 400 mMm. Tpetuii
MOAYJib, IyinHOU He MeHee 800 MM u BbicOTOM He MeHee 1600 MM, TOKEH COCTOSTh
13 HE MEHEE 4 TITyXUX 3aKPBITHIX CEKIIUN, 32 KOTOPBIMU JIOJ>KHBI HAXOIUTHCS MOJIKH.
UetBepThiii MoAyJb, qiuuHON He MeHee 800 MM u BbicoToil He MeHee 2000 mwm,
JOJKEH COCTOSITh U3 HE MEHEE: 5 3aKPBITHIX U 2 OTKPBITHIX CEKLUMA, 1TMHON 400 MM,
U 1 oTkpbITON cekuuu, 1nuHo He MeHee 800 MM. KpenuieHue Bceil KOHCTpyKIUU
JOJDKHO OCYIIECTBIISTHCS MPU MTOMOIIIH SKCIIEHTPUKOBBIX CTSDKEK U KOH(PUPMATOB.



Mecta yCTaHOBKU KPENEXHBIX U3JICIUM JOJDKHBI OBITh 3aKPHITHI TIACTUKOBBIMHU
3armymikamu. [leTnst muist ABepok moinKHa ObITh MapHUPHAS HakIagHas. MeOenbHbIe
HOXKH JOJDKHBI PETYJIMPOBATHCA MO BBICOTE JUIsl KOMIIEHCAIMA HEPOBHOCTEM MOJIA.
[ToTeHIIMaIbHBIM NOCTABIMK JOKEH IIPEJIOCTABUTHh B COCTaBE KOHKYPCHOM 3asiBKU
KOIIMIO MUCbMa OT OPOM3BOAUTENS MKada WK ero 0(OUIHAILHOrO IPEACTABUTEIS
(nunepa, aguctpuObloTOpa) Ha  tepputropur  PecnyOimku  Kasaxcran ¢
MOJATBEPKJICHUEM BO3MOKHOCTH CBOEBPEMEHHOM ITOCTABKH TOBAPa B COOTBETCTBHUU
C__ 3asgBICHHBIMH B TEXHHYECKOH cnenu@ukanuu _ (QyHKIHMOHAJIBLHBIMH,
TEXHUUYCCKMMU, DKCIJIYAaTAIlMOHHBIMA M KAuYCCTBEHHBIMHM XapPaKTCPUCTUKAMM, JUIS
HCIIOJIHEHHUs 00s13aTENLCTB N0 J0roBopy. IIMchbMO JIOJDKHO OBITH aJIDECOBAHO B
KOHKYPCHYIO KOMHCCHIO HW/WJIM NOTEHIHMAJIHHOMY IOCTABIIMKY, HOJIAIOIIEMY
KOHKYPCHYVIO 3asIBKY.

KOMIIBIOTEPHOE U UTHTEPAKTUBHOE OBOPY/1IOBAHUE

Web-kamepa — 1 mtyka. Pa3pemenue Buaeo 10mkHo ObITh He MeHee 1920 x 1080
nukcenei. Matpuia — He Mmenee 2 M. Tum JUH3BI TOJDKEH OBITH PydHOU (POKyC.
[Tone 3pennst mokHO ObITH HEe MeHee 120°. Jlomxken Ob1Th uHTEpPEiic USB.

AxkycTHyeckasi cuctemMa — 1 mryka. AKycTHYecKas CUCTEMA JIOJDKHA ObITh C
KOJIMYeCTBOM KaHanoB He meHee 2.0. CymmapHas MOIIHOCTb CHUCTEMBI JOJKHA
ObITh HE MeHee 5 BT. MaTepuan kopmyca J10/KeH ObITh M1acTuk. [lutanue 10mKHO
obITH OT TTopTa USB.

KinaBuatypa u Mplb nposoanbie — 1 komiuiekT. KnaBuatypa noykHa ObITH
npoBoaHas ¢ uaTepdeiicom USB, packnanka kiaBHaTypbl 10JDKHA OBITH HE MEHEE
Pycckmit/ Aurnmiickuii/Kazaxckuii. Mpiiib q0/mKHA OBITH IPOBOHAS, ONITUYECKAs,
c uarepgeiicom USB. I[BeT ki1aBuaTypbl 1 MBIIIN JOHKEH OBITH OJIMHAKOBBII.

Knonka pasi OecipoBogHoro moakiaw4veHusa — 1 mryka. Kxomka noimkHa
oOecrneunBaTh ObICTPOE OECIIPOBOAHOE MOJKIIOYEHIE KOMITbIOTEpa TUO0 HOYTOyKa
K MHTEpaKTHUBHOW naHenu. [loakatoueHne ocyniecTBiIsSeTCs B TEHEHUU HECKOJIBKHUX
ceKyHJ| OJarojjapsi HOBeIlleMy MPOrpaMMHOMY O00€CIIEYeHUI0, MHTETPUPOBAHHOMY
B CaMO YCTPOMCTBO. YCTPOWCTBO JIOJDKHO OBITH COBMECTHMO C COBPEMEHHBIMU
onepalMoHHbIMU cucTeMamu. KauecTBo nepegaBaeMoi KapTUHKU JOJKHO OBITh HE
MeHee: 1080p nmpu 60 kanpax B cekynay. Tun noakmtoueHus He menee USB Type
A, nomxHO pabotaTh Mo OecnpoBogHOMYy MpoTokonay He meHee IEEE 802.11
a/g/n/ac.

KoBpuk mis MM — 5 mTyk. Martepuan MNOKpBITUS TOJDKHA OBITh TKaHb,
MaTepual OCHOBAHMS — HECKOJB3SIIasl KaydyKoBas OCHOBAa. BHemHuil BHI
MOKPBITHS TIOJDKEH OBITHh 0€3 UCTO0Ib30Banus GoTorpaduii.



Mapumpytusartop — 1 mryka. CkopocTs 6eCrIpOBOIHOM Nepeadn JaHHBIX T0JKHA
ob1Th 10 300 MOuT/c. He MeHee nByX BHEIIHUX aHTEHH, C YCUJICHUEM CUTHaja He
meHee 5 nbu. CeteBble cranmaptel He menee 802.11 b/g/n. Ilognepxka VPN-
IPOTOKOJIOB. B MapuipyTusarope MOKHBI MPUCYTCTBOBATH MEXKCETEBOW SKpaH:
npussizka o [P- u MAC-anpecy.

MuxkpodonHno-teneponnasi rapautrypa — 1 mryka. J{omwkeH ObITh TUTT KpEIUICHUS
TapHUTYPBI - TyroBoe. YacTOTHBINA JTMana3oH JOKEH ObITh: HIKHAS TPaHULA HE
oosee 20I' u BepxHsst rpanuiia He meHee 20000 ['. ConpoTtusnenue He 6osee 32
Owm. [Inuna kabenst 1okHA ObITh HE MeHee 1,8 M. J{oJKHBI ObITh MATKHE HAKIIAKU-
aMOYIIIOpBI, PEryJsaTop TpPOMKOCTH. WHTepdeiic mpoBOIHOTO MOAKIIOYEHUS
noJpkeH ObITh 3.5 MM MiniJack - mukpodoHn, 3.5 Mm MiniJack — HayIHUKH.

Mukpodonno-tenedponnass rapuurypa — 4 mrykud. JlommkeH ObITh THI
KpEIUJICHUSI TApHUTYPHI - JAyroBoe. YacTOTHBINA AWANa30H JOJDKEH OBITh: HUKHSS
rpanwuia He 6onee 20l u Bepxussa rpanunia He menee 20000 I'n. ConportuBiieHue
He Oosee 24 Om. JInuna kabens He MeHee 1,2 M. J{oKHEBI OBITh MSATKHE HAKIa KH-
aMOYITIOPBI, PETyIATOpP TPOMKOCTU. JlommkKHA OBITh OCOOEHHOCTH CKJIAHAs
KOHCTpYKIus. JlommkHa OBITH COBMECTUMA B Kau€CTBE TAPHUTYPHI C MOOWIBHBIMU
ycTporictBamu. MHTepderc TmpoBOTHOTO MOIKIIOUEHUS JOJKEH OBITh 3.5 MM
MiniJack - HayuHuku U MukpodoH (1 mrekep).

Monutop — 1 mryka. [[Ber gomxeH ObITh Oenbiii. /J[naroHansb M0/DKHA OBITH HE
MeHee 23 naroiimoB. Paspemienue skpana He mMenee 1920 x 1080. CooTHomeHue
CTOPOH dKpaHa J0JKHO ObITh 16:9. UacTtoTa 00HOBIEHUS SKkpaHa He MeHee 60 I,
SApxocth nomkHa ObITh HE MeHee 250 kiu/m?. BpeMmst oTkinka He 6oJiee 4 Mc. Yo
0030pa nowkeH ObITh Mo Topu3oHTam 178°, mo Beprukanu 178°. Jlomken OBITH
pa3zbeM 1 Kabelb, OIXOSIINHN I YCTaHABIMBAEMOT'0 CHCTEMHOTO OJI0Ka.

MHuorogyHKkunoHajibHoe YCTPOocTBO A-4 na3epHoe — 1 mityka. JIomkHO OBITH
Ja3epHOEe, MOHOXPOMHOE YyCTpOWCTBO. B (QyHKIuu ammapata BXOAUT —
KONIUpOBaHue, revyaTh, ckanupoBaHue. [lamare He menee 32 MO. Paspemnenue
npuHTepa A0KkHO 0Tk He MeHee 600 x 600 dpi. CkopocTs meyaT A0KHA OBITH
He MeHee 18 ctpanun B MunyTy. ®opmar Oymaru A4, AS. Pa3pelienue ckanepa He
menee 600 x 600 dpi. Jlomxen Ob1Th nHTEpdeiic USB, Wi-Fi. B koMIiiekTe 10KHBI
OBITh NMPEYyCTAHOBIICHHBIN KAPTPUIK, CETEBOU IIHYpP U KaOenb JUIsl MOAKIIOYEHUS
K YCTaHaBJIMBAEMOMY KOMIIBIOTEPY.

Kaprpuax-tonep ajist 4/6 M®Y- 1 mryka. JlomkeH npencTaBisiTh coO0H TOHED-
KapTpuk. KonudecTBo cTpaHuUL, KOTOPOE MOKHO HamedyaraTb C I[OMOUIbIO
KapTpuKa 10JKHO ObITh He MeHee 900 ctpanun A4 npu 5% 3an0JTHEHUH.

Mbiib npoBoaHas — 4 WTYKHU. J[OJDKHA OBITH MPOBOJHAS ONTUYECKAs MBI C
untepdeiicom USB. Pa3pemienue nomkHo 66T He MeHee 800 dpi. JlomkHbBI ObITH
KOJIECO MMPOKPYTKH, HE MEHEE 2-X KHOIOK.



HoyTt0yk - 4 mtykn. [Iporieccop momxeH ObITh HE MEeHee 4-X SAEpHBINA, 8-MU
MOTOYHBIN C pa3MepoM K11III maMsTH He MeHee 4 MO, TakToBast yactoTa He MeHee 1,0
[Tu. OnepatuBHas mamsTh He MeHee 4 ['0. HakonuTens momkeH ObITH HE MEHEe
256 1'6. /lnaronans ’kpaHa He MeHee 15.6 mroiima, paspernieHue SKpaHa HE MEHEe
1920 x 1080 Touek. JlomkHbI OBITH BeO-Kamepa, TuHaMHuKU, MUKpodoH. He meHee
2 noptoB USB, ne menee 1 pazbema HDMI. CeteBoii untepdetic nomken Obitb Wi-
Fi.

JIluneH3noHHoe mMporpaMMHoe oOecnedyeHHe ONEPANUOHHON  CHCTEMBI
HOYTOYKa — 4 mTykd. CpoK JEUCTBUS JMIIEH3UHU JIOHKEH OBITb OECCPOUHBIM.
S3bikoBas Bepcus untepdeiica: Pycckas. OnepanrionHasi cucteMa J0JIKHa ObITh C
BO3MOXXHOCTBIO TMOJKJIIOYEHUS K JIOMEHHOM CeTH, JOJDKHA IOJIePKUBATh
TEXHOJIOTHH O€30TIaCHOM 3arpy3KH ¢ BepUHUKAIHEH 1IeJT0OCTHOCTH KOJIa SIpa U KO/1a
3arpy3udka Jid TpeJOTBpaIleHUsT BHEAPEHHS BPEAOHOCHBIX MpOorpaMM B
ONEPAIMOHHYIO CHCTEMY Ha MEPBOHAYANIBHBIX dTanax 3arpy3ku. lloTeHIUaIbHbIN
IIOCTAaBINMK JOJDKEH IIPEJOCTABUTh B COCTABE KOHKYPCHOM 3asiBKHM KOIHIO ITMChMa
OT Ppa3padoTYMKa JHIEH3HOHHOI'0 IPOrpaMMHOI0 o0ecrmedYeHHuss HJIH, Ha
OCHOBAaHHH JOT0OBOPa Mepeaadyu MpaB HA HHTELIEKTYAJbLHYI0 COOCTBEHHOCTD
0T IPaB000.J1aJaTe a1 WiINn 0PUIHAJILHOIO ANCTPHOLIOTOPA pa3padoTUYHKa B
Kazaxcrane. IlncbMO JIOJDKHO OBITH aJIpeCOBAHO B KOHKYPCHYIO KOMHMCCHIO HIIH
IMOTSHIIMAIbHOMY ITOCTABIIMKY, HOJAIONIEMY KOHKYPCHYIO 3asaBKyY. He monyckaercs
3aMEHa KOIMH aBTOPHU3AIIMOHHOI0 MMChMa KaKMMHU-JIN00 rapaHTHMHBIMHU NUCEMaMU
OT NOTEHIMAJILHOI'O MOCTABIIMKA B CBSI3U C TEM, UTO aBTOPHU3AlIMOHHLIEC MMCHEMa HE
SBJSIFOTCSL  TOBAPOCONPOBOJAUTENBLHBIMH _ JIOKYMEHTAMHM, a4 BBUJIAIOTCS  JIO
PUOOPETESHHUS IPOrpaMMHOro o0ecreyueHus 1o 3aIpoCcy NOCTaBIINKA.

JInneH3noHHoe NporpaMmMHoe odecrevdenne ¢ 0QPUCHBIMH MPUI0KEHUSAMH JJIA
HOYTOYKa — 4 mTyku. JlomkHa OBITH MPEJIOKEHA DJICKTPOHHAS JUIEH3Hs. B
KOMIUIEKTE JOJKEeH ObITh MaKeT O(UCHBIX MPHIOKEHUH ¢ OECCPOUHOM THLIEH3UEN
PYCCKOSA3BIYHOM BEPCUM MNPOAYKTa C MHTErpauyMed B CE€Tb HHTEPHET, C
BO3MOXKHOCTSIMH ~ PEIICHHS THUIIOBBIX 3aJad M0 yIpaBjieHuto (aitmamu,
dbopmaTupoBaHUIO, TIeYaTH, padOTe C STEKTPOHHOU MOYTOH U T. 1. [loTeHIIMATLHBIN
IOCTaBIIMK JOJDKEH NPEAOCTABUTh B COCTABE KOHKYPCHOM 3asiBKM KONUIO MKHChMa
OT _pa3padoTyMKa JHIEH3MOHHOI0 MPOrpaMMHOI0 olOecnevyeHus MJIH, Ha
OCHOBAHHMH JI0T0OBOPA IMepeaayy NMPaB HA HHTEIEKTYAJIbHYI0 COOCTBEHHOCTh
OT_npaBoodJagare/isi Win 0QpUIMATBLHOIO JMCTPUOLITOPA pa3padoTYuKa B
Kazaxcrane. IIMcbMO J10JDKHO OBITH aApEecOBaHO B KOHKYPCHYIO KOMHCCHIO WJIU
NOTEHIHUAJIIBHOMY NOCTABIIMKY, NOJAONIEMY KOHKYPCHYIO 3asBKy. He nonyckaercs
3aMeHa KOMUU aBTOPHU3ALMOHHOTO MMChMa KAKUMU-TH00 rapaHTUMHBIMU TUCbMaMU
OT NOTEHIMAJIBHOIO MOCTABIIMKA B CBA3M C TEM, YTO aBTOPU3ALMOHHbIC MMChbMA HE
SIBJIAFOTCSL  TOBAPOCOMPOBOJUTENIBHBIMYA  TOKYMEHTAMHU, @  BBLIAKOTCS  JIO
OproOpeTeHNUs MPOrPAMMHOTO 0OecTIeYeHH s 10 3aMPOCy MOCTABIIMKA.




IManenas unTepakTUBHAsA — 1 ITYKa. BCe XapakTepucTUKU MaHENU J0HKHBI ObITh
oTpaxxeHbl B macmopre wu3genus. [loctaBisiemoe 000pymOBaHWE JTOHKHO
COOTBETCTBOBATH CIACAYIOMUM TpeOoBaHUsIM: /[naroHans maHenm ¢ paMKoOH TOJDKHA
ObITh HE MeHee 75 mioimMoB. Pa3mep akTuBHOW 00JacTH OJKEH ObITh HE MEHEe
1600 mm o niuHe u 800 MM 10 mIMpUHE. B KOMITIEKT MOCTaBKU JTOKHBI BXOJUTh,
HE MEHee: MyJbT AUCTAaHIMOHHOTO YIIpaBieHus, Oatapeiiku 1uisg myasta 1Y, kabenb
nuTtanus, kaberb HDMI, ka6ens USB, He MeHee 2 MapKepoB, HACTEHHOE KPETUICHHE
U KpenexHble BUHTHI. J{okHa OBITH BCTpOEHHAs onepanuoHHas cuctema. O0beM
omnepaTuBHOU nmamsATu He MeHee 8 1'0, mporieccop He MeHee 1.9 GHz, ne menee 4-x
SJIepHBbINA, BHYTpPEHHss NamsaTh He MeHee 128 1'6. KomnuecTBO 0JIHOBpeMEHHBIX
KacaHUW MHTEPAKTUBHOM MaHEJIN T0JKHO OBITh HEe MeHee 20 kacaHuii. MeTo BBoj1a
JOJDKEH TO03BOJISITh HKCIOJNBb30BaTh: Mallblibl, MapKephl WM J000H Apyrou
Henpo3payHbli ipeamert. JlomkHa 06Tk Toaepkka Wi-Fi, Bluetooth. uTepdeiics
nonakarodenus, He Menee: RJ45-INx 1, VGA x 1, PC Audio Inx 1, HDMI x 2, USB
— He MeHee 3-x BxoaoB, RJ45 Out x 1, Touch USB x 1, Earphone Out x 1, RS-232 -
1, OPS SLOT — 1. CooTHorieHre CTOPOH JOMIKHO OBITh 16:9. YT01 0030pa momkeH
ObITh He MeHee 178 rpamycoB Mo rOpU30HTaIH. SIPKOCTh MHTEPAKTUBHOM MaHEIn
noJpkHa ObITh HE MeHee 550 ki1/M2, BpeMs OTKIIMKa He Oosiee 5 M/c. KoHTpacTHOCTH
noinkHa O0bITh He MeHee 10000:1. Paspemenne nomxxo ObiTh He MeHee Ultra HD
3840 x 2160 mnukceneil. IloBepXHOCTh WHTEPAKTHUBHOW MAaHENU [OJKHA OBITH
aHTUOJIMKOBAs, U3HOCOYCTOMYMBAs U aHTUBaHAAJIbHAs. B MHTepaKTUBHOW MaHenu
JOJDKHBI OBITh BCTPOEHHBIE IMHAMUKU B KOJIMYECTBE, HE MEHEe 2 MTYK, KOTOpbIe
JOJDKHBI pacrojararbcsi Ha JMIEeBOM ctopoHe mnaHenu. CymmapHasi MOIIHOCTb
JUHAMUKOB J10JKHA ObITh He MeHee 40 BT. [loTeHlranbHbIi MOCTABIIMK JIOJKEH
IPEIOCTaBUTh B COCTaBE KOHKYPCHOM 3asBKM KOIHWIO MUCbMa OT MPOU3BOAUTENS
UHTEPAKTUBHOTO 000PY/I0BaHUS WU €ro OQUIMANIBbHOTO MpeACTaBUTENs (Iuiepa,
qucTpuObioTOpa) Ha Tepputopun PecmyOmmku Kazaxcran ¢ moaTBEp:KIECHUEM
BO3MOYKHOCTH __ CBOCBPEMEHHOW  MOCTABKW _ToBapa  (Mpu  HEOOXOAMMOCTH
U3TOTOBJICHHSI) B COOTBETCTBHH C 3asSBJICHHBIMUA B TEXHUYECKOW crienudukanuu
GYHKIIMOHATBHBIMY, TEXHHUYECKUMHU, SKCIUTYATAIMOHHBIMA W KaYECTBEHHBIMU
XapaKTEPUCTUKAMHU, JIUIS UCTIOJTHEHHS 0053aTeILCTB 10 I0TOBOPY. [TMCEMO A0JIKHO
OBITh aIPECOBAHO B KOHKYPCHYIO KOMUCCHIO WJIW MOTEHIIMATHHOMY MOCTABIIUKY,
NOJAIONIeMY  KOHKYPCHYIO  3asiBKy. He  jomyckaercss — 3aMeHa  KOOUU
aBTOPU3AIMOHHOTO  MHChbMAa KAKUMHU-IUOO TApAaHTUHWHBIMU TUCbMaMH _ OT
NOTEHIMAIbHOTO MOCTABIIMKA B CBSI3M C TE€M, YTO aBTOPU3AIMOHHBIE MKHChbMa HE
ABJISIFOTCSL  TOBAPOCONPOBOJAMUTEIBHBIMU  TOKYMEHTAMHU, a  BBIJIAIOTCS  JI0
IpUOOpETEeHMs] TPOrPaMMHOT0 0OECHeYeH s IO 3apOCy MOCTABIIMKA.

MyabTHHIpeAMeTHAs oOpa3oBaTeibHas miartgopma ajd 3auaTuil — 1 mryka.
JlomkHa OBITH IPEAYCTAHOBJIICHA pPa3padOTYMKOM HAa HHTECPAKTHBHOM ITAHCIIH.
AxTHBaMA 1WIATGOPMBI J0JKHA TPOU3BOAUTHLCH 4epe3 web-pecypc eé
pa3padorumnka, pasMenieHnblii B Kazaxcranckom cermenre cetu UHTEpHeT, B
cooTBeTCTBUM ¢ TpeboBaHusiMu 3akoHa PK «O mepcoHAJbHBIX JAHHBIX M HX
3amurTe».

Komus ycraHoBOYHBIX (paiiioB AOKHA OBITH TIEpeIaHa Ha ChEMHOM HOCUTETIE C



peKBU3UTaMHM TTpaBooOiaaaresns. JJocTyn B mporpaMmy AOJKEH MPEAyCMaTpUBATh
CpeAcTBa 3alllUThl B BHJI€ NEPCOHAIU3UPOBAHHOIO 3JIEKTPOHHOIO KIIIOYA.
TpebGoBanusi kK s3bIKy 00pa30BaTENbHON MIAT(HOPMBI: HA Ka3aXCKOM M PYCCKOM
si3bIkax. JloipkHa OBITH TIpeIoKeHa OeccpoyHast TUIICH3HS.

TpeOyeMble MHUHHMAJIbHBIE BO3MOXHOCTH JJIsl OpPTaHHU3AIMU PAOOThI yUUTEIIS:
Bo3moxkHOCTE paboThl yuuTens B OHJIAWH u oduaitH pexmnmax; CosmaHue
COOCTBEHHOr0 aKkKayHTa; BO3MOXHOCTh OpraHuzaluy J0CTyna K pa3iIndHbIM
y4eOHBIM MaTepuajaMm U cuctemaTusauus ux; JlobapieHue B mporpaMmy roTOBBIX
yueOHbIX MaTtepuanoB; CoBMecTHasl ynajieHHas paboTa C HUCIOJIb30BaHUEM
00JIaYHBIX PEIICHUN.

OpnHOM M3 OCHOBHBIX OCOOCHHOCTEH 3TOr0 MPOrpaMMHOT0 00€CTICUEHHUs JTOKHBI
ObITh  QIaNTUBHOCTh  TOJIb30BATENIbCKOTO  MHTepdeiica, KOTopas  MOXKET
BapbUPOBAThCS B 3aBUCUMOCTH OT THMA JUCIUIES YCTPOMCTBA, UTO JENAET €ro
YHUBEPCAIBbHBIM JJIsI pa3HbIX MOsib30BaTeneu. [10 1omkHO BKIIIOYATh 1BA OCHOBHBIX
paszmena: juisi yuumrtened u ydeHukoB. B IO momkHO OBITH MPEeayCMOTPEHO
HECKOJBKO (PYHKITMOHATBHBIX MOJyJIelH. Moy OOHOBIICHHI JOJIKEH TMO3BOJIUTH
MOJIb30BATENSIM  YCTAHOBUTH IIOCJIEIHIOKD BEPCUI0O U IPOCMOTPETh HCTOPHUIO
oOHoBNeHN. Moynb aHaM3a SKPaHHOTO BPEMEHH JOJDKEH COOMpPATh JaHHBIE 00
WCIIOJIb30BAaHUU BPEMEHH, OTOOpakaTh CTATUCTUKY B BHAE JUarpaMm u
aHaJIM3UpOBaTh JCUCTBUS IOJb30BaTenen. Monaynp 3amucu 3KpaHa JOJDKEH
NPEIOCTaBUTh BO3MOXHOCTh  CO3/1aBaTh, COXPaHSITh, BOCIPOM3BOAUTH U
AKCIIOPTUPOBATH 3anmucu dKkpaHa. CorjnacHo TpeOoBaHUSAM O€30MaCHOCTH, JTOJHKHO
ObITh TPEAYCMOTPEHO IU(GPOBAHUE JAHHBIX, XpPAaHEHUE B COOTBETCTBUU C
MOJIMTUKOW KOH(PUACHIMAIBHOCTA W 3alpoChl Ha TMOJYyYE€HHUE pa3penieHuil oT
noJsib3oBatesiel. TexHuueckue TpeOOBaHUS BKIHOYAIOT MOAJIEPKKY IIAT(HOPMBI,
Ka3aXCKOTO U PYCCKOTO SI3bIKOB, & TAK)KE MHTEPAKTUBHBIN U IOCTYITHBIN HHTEp(ENC.
HuTepdeiic mporpaMMHOTO OOecTiedeHHs] JOHKEH OBITh YETKO pasfeieH s
yUHUTENIEH M YYaIUXCS W TpeiJiaraTh KaXJAOMy YHUKAJIbHBIE (PYHKIIMOHATHHBIC
BO3MOXKHOCTH. JTO pa3fiejeHIe JOKHO 00eCIeunBaTh yI00CTBO UCIIOJIH30BAHUS,
a TaKke JOJDKHO TMO3BOJATH Oonee 3(PPEeKTUBHO HMCHOIB30BaTh JOCTYIHbBIE
pecypchl. UaTepakTuBHBIC GYHKIIMNA — OJTHON U3 OCHOBHBIX (YYHKIIUN TIPOTPAMMBI
JIOJDKHO OBITh aBTOMATHYECKOE PACMO3HABAHWE W300paKCHU, BKIIFOUCHHBIX B
nyOnukamuu. JTta (QYHKIUS JOJDKHA OOECTCYHTh BO3MOKHOCTH YBEIWYEHUS
U300paKeHU OJHMM KacaHMEM Ha UWHTepakTuBHOW mnaHenu. Co3maHue u
UCIIOJIb30BAaHUE TETpajJieil — Ha CTpaHHIaX, KOTOPbIE MOXKHO JEKOPUPOBATH
pPa3IMYHBIMU BCTPOEHHBIMU (OHOBBIMH H300pakeHUsIMU. B 3TuX Terpamsax
M0JIb30BATENM JOJIKHBI MUCATh, PUCOBATh U J100aBIATh U300paxeHus. [lomkHa
OBITh BO3MOXKHOCTb 3arpy>KaTh TETPAJU B OTJAEIBHYIO YUETHYIO 3aIUCh, YTO C/IEJIAET
X JIOCTYIHBIMM Ha JIFOOOM YCTPOWCTBE M YNPOCTUT THPOLECC OOy4YEHUsI.
TecTupoBaHue u OIEHKA — Yy TOJIH30BATENCH TODKHA OBITHh BO3MOYKHOCTh TTPOUTH
TECTUPOBAHUE JIsl y4uuTened u ydammxcs. JlomkHa OBITh BO3MOXKHOCTH CHA4d
KOHKYPCHOTO TECTHUPOBAaHUS [IJIi TIOATOTOBKM K OECIUIATHOMY €IHMHOMY
HAIIMOHAJIBHOMY TECTUPOBAHUIO JUISl yYaIlUXCs U BO3MOKHOCTb IPOXOXKIACHUS
KOHKYPCHOI'O TecTa JUIsl OLICHKM 3HAHMI IelaroroB OECIUIATHO MJI YUMTEJIEH.
Pa3znenenue yuammxcsi Ha TPYMIBI U BBIOOP YU€HHUKA, KOTOPBIA BBIMAET K JOCKE —



BO3MOXXHOCTh CIIy4alHOTO BBHIOOPA BBIXOIAIINX YHAIIUXCS B aBTOHOMHOM PEXUME
pasnmuuHbIMH MeToaamu; PaGora ¢ Tabmumamu; CCBUIKM W HHTETpanuds —
IporpaMMHOE 00ecIIeueHUE TOJDKHO COJICPKATh MPSMbIE CCBUIKH Ha TOTOBBIC YPOKHU
Ha Ka3aXxCKOM, pyCCKOM M aHTJIMACKOM SI3bIKaxX; Y MPaBJICHUE CIailJaMu U ITaHEIMHA
— TOJIb30BATEIN JIODKHBI UMETh BO3MOXKHOCTH pabOTaTh ¢ pabOUYMMH CllalilaMH:
CO371aBaTh TPYIIbI, IIEPEUMEHOBBIBATH CTPAHUIIbI, U3MEHATH IOPAJOK CIIANJIOB,
yAaIATh U KomupoBath. [IporpaMMHoe obecrieueHne TOKHO TOAPa3IesiThCs Ha
pazzaensl: 1. DJIeKTpOHHbIE Y4EOHUKHU — JIOJDKHBI OBITH AOCTYIHBI B (popmate PDF,
EPUB. Ilonp30BaTenn 10KHBI UMETh BO3MOXKHOCTh HE TOJILKO MPOCMATPUBATH ITU
MaTepuajabl OHJIAH, HO W 3arpyXatb uX; 2. BUIIEOypOKH - B COOTBETCTBUU C
HOPMATUBHBIMM akTaMu MuHHCTEpcTBa TpocBelieHus Pecnybnuku Kazaxcran
JIOJDKHBI OBITh BKJIFOYEHBI BUICOYPOKH MO pa3iIUYHbBIM mpeameTam it 1-11
KJ1accoB; 3. MHTEepaKTUBHBIE CUMYJSITOPHl — BAKHEWIIHUN KOMIIOHEHT, KOTOPBIN
JIOJDKEH TIO3BOJIATh YYallUMCS TyOKe IOHATH IMPEIMET, CO3[aTh YCIOBHUS IS
AKTUBHOTO B3aHMOJCWUCTBUS C MATEPUAIIOM H JOKECH HMETh BO3MOXHOCTH
paboTaTh B aBTOHOMHOM pexkuMe Oe3 mHTepHeTa. [IoTeHIMAaIbHBIA MOCTABIIUK
JOJDKEH TPEAOCTABUTh B COCTABE KOHKYPCHOW 3asiBKW KOIMIO IHCbMa OT
pa3paboTynka 00pa30BaATCIbHONW IIATHOPMEI, IMOITBEPIKIAIOIIETO BO3MOKHOCTD
IIOCTaBKK 00Opa3oBaTeIbHOUN m1aTdopMbel B Haaudue web-pecypca paspaboryunka,
pasmenieHHOro B KazaxcTaHCKOM cerMeHTe ceTd MHTepHeT win O(QHUIMaIbHOIrO
npeAcTaBUTeNsl (auaepa, TMCTpUObI0TOpa) pazpadorunka B Kazaxcrane. I[1uchbmo
JIOJDKHO _OBITh _aJIPECOBAHO B KOHKYPCHYH) KOMHCCHIO WIH TOTCHIHAIbHOMY
MIOCTABIIMKY, MOJAOIIEMY KOHKYPCHYIO 3adBKy. He nomyckaercs 3aMeHa KONUU
ABTOPU3AIIMOHHOTO  MHChMA KAKUMU-IMOO TapaHTUWHBIMM _TUCbMaMU _ OT
MOTEHIIMAJIBHOTO MOCTABIIMKA B CBA3U C TEM, YTO aBTOPU3AIMOHHBIC MKHChMA HE
ABJISIOTCS  TOBapOCONPOBOAUTEIbHBIMU  JOKYMEHTAMHM, 4  BBLOAIOTCA  JI0
IPUOOPETEHUS TPOTPAMMHOTr0 00€CTICUSHHS 10 3aPOCY IOCTABIINKA.

JIuneH3noHHOE MNPOrpaMMHOe olecnevyeHHMe HWHTEPAKTHBHON maHeanm — 1
mrTyka. TpeboBaHHS K TPETyCTAHOBJICHHOMY JHUIIEH3MOHHOMY MPOTPAMMHOMY
o0ecreueHn0 MHTEPAKTUBHON TIAHENH: TTPOTrpaMMHOE 00eCTIeueHne JOIHKHO OBITh
Ha Ka3aXxCKOM, PYCCKOM M aHTJUHCKOM Ss3bIKE. YCTaHOBOYHBIC (haMJIbl JOJKHBI
ObITh TIEpeTaHbl HAa CHEMHOM HOCHUTEIE C PEKBH3UTAMU IIPaBOOOIAIATEIs.
Y cTaHOBKY MPOrpaMMHOI0 00ECTIEYeHH S JOJIKEH MTPOU3BECTHU MOCTABIIUK BO BpeMs
MOHTaka KkaOunera. JlomkHa OBITH MpeIokeHa OeccpouHas —JIHUIEH3UA.
Bo3MoxkHOCTH Npe1yCTaHOBIEHHOTO JIUIIEH3UOHHOTO MPOTPaMMHOI0 00ecTeueHus
WHTEPaKTUBHOM MaHeIu: YIpaBieHHe TUMA «MbIlIby; PaboTa B pexume MmoJHOTOo
DKpaHa, OKHA WJIM B MPO3PAvyHOM cCJIO€; BBOJA TEKCTa C SKpAHHOU KIIABUATYpPBHI;
Jo6aBnenue 3amedanuii; JlobaBiaeHne TUNEPCChUIOK K oObekTam; IlepeMerienue
00BEKTOB CO CTpaHUIBI HA CTPAHUILy WJIA W3 OJHOTO TPUJIOXKEHHUS B JIPYTOE;
[Tpukpennenne daitno; CoxpaHeHue (aiioB B pa3Tu4HBIX (opMarax;
Coxpanenue crtpanmi] B Bujae (aitmoB mzoOpaxkenuii; Co3maHue MOMEHTAIBHBIX
CHUMKOB »JKpana; IIITopka, OpOXKEKTOp, Jyma [Jsi YBEIUYEHHUS OTIEIbHBIX
y4acTKoB; Bpamienue, mnepeMenieHue ¥ HW3MEHEHHE pPa3MeEpPoOB OOBEKTOB;
ABTOMaTHYECKOE pACMO3HABAHUE W ONTUMHU3AIMS TEOMETPUYECKUX (UTYp;



NHCTpyMEHTBI 17151 TEOMETPUYECKUX OTNIEPALIMiA: IUPKYJIb, TUHEHKA U TPAHCIIOPTHUD;
HNHCTpyMEHTHI pUCOBAHUS C PA3HBIMU CTUJISIMU MUChMA, TUTIOM ITyHKTUPHBIX JIMHUAN
U mpounMH Xapaktepuctukamu; Co3gaHue Mpo3padHbiXx OOBEKTOB; BcTaBka
111a0JI0HOB U M300pakKeHMId B KauecTBe (JOHA C UCIOJIB30BaHUEM Tranepen; BeraBka
AaHUMAIMOHHBIX (halIoOB W3 Talleper W JoOaBieHUE cBoux coOcTBeHHBIX Flash-
daiimoB; OtobpakeHne uHbopManuu ¢ 3PHEKTOM HATOKESHHS TCHH U TOJICBETKH;
Hactpoiika nmanuTpbl IUIaBaKOIIMX WHCTPYMEHTOB; ABTOMATHUYECKHI 3KCHOPT B
dbopmar oUCHBIX MPUIOKEHUN, HA BeO-cailT; ABTOMaTHuecKas OTIIpaBKa IO e-
mail. [ToTeHIMaNbHbIA NOCTABIIMK JOJKEH MPEOCTABUTh B COCTABE KOHKYPCHOMU
3asBKM _KONUIO MHCbMa OT Pa3padoTYMKA JHMIEH3MOHHOI0 NPOrpaAMMHOI0
ol0ecrieyeHNsl WM, HA _OCHOBAHWHM _ JIOTOBOpPAa _ 1iepeJayd _NpaB __ HA
HHTEJUIEKTYAJIbHYI0 COOCTBEHHOCTh OT NMPaB000.1aaTes Wi 0huumnaaibHOro
AUCTPpUObLIOTOpa pa3padoTyuka B Kazaxcrane. [IMCbMO 10JIKHO ObITh aJIpECOBAHO
B _KOHKYPCHYIO KOMWCCHUIO WJIW TOTCHIIMAIHbHOMY MOCTABIIUKY, MOJAIIEMY
KOHKYPCHYIO 3adBKy. He nmomyckaercs 3aMeHa KOMUHU aBTOPU3ALMOHHOTO MHUChbMa
KaKUMU-I100 TapaHTUMHBIMU MMCbMAaMH OT MOTEHITUATBLHOTO TOCTABIIMKA B CBSI3U
C TEeM, YTO aBTOPHU3AIMOHHBIE MHUChMA HE SBISIIOTCS TOBAPOCOMPOBOANTEIHHBIMU
JOKYMEHTaMH, a BBIJAIOTCA JI0 MPUOOPETEHHs NPOrpaMMHOr0 oOecnedyeHus Mo
3alpoCy MOCTaBIINKA.

Inanmer — 1 mryka. IIponeccop nokeH ObITh HE MeHee 8 sliep C TaKTOBOM
yactoTol He MeHee 2,0 ['Tu. OnepartuBHas namarh He MeHee 8 1'0. Berpoennas
aMsTh JOKHA ObITh He MeHee 128 1'0. /lmaronans aucries He MeHee 11 IroiMoB,
paspemienue skpana He MeHee 1920 x 1200. OcHoBHas Kamepa J0JKHA OBITH HE
menee 8 MII. becnipoBoansie untepdeiicel He MmeHee Wi-Fi, Bluetooth.

CeteBoii puabTp — 6 mTYK. KOTMuecTBO BBHIXOMHBIX PO3ETOK JOHKHO OBITH HE
MeHee 5. Tur po3eTok - eBpocTaHapT ¢ 3a3eMiieHreM. J{0KeH ObITh BBIKITFOYATEIb
C aBTOMATHYECKHUM IpenoxpaHuteneM. [[nuHa mHypa nomkHa ObITh HE MEHEe 5
MeTpoB. LIBeT nomkeH ObITh OebIM.

Cucremusbiii 6510k 0e3 I1O — 1 mtyka. [Ipoueccop gomkeH ObITh HE MeHEe 6-TU
SIIepHBIN 12-TH MOTOYHBIN C TAKTOBOM yacToToi He MeHee 2,4 GHz u 06bemMoM Kot
naMatu He MeHee 9 Mb, 1okeH ObITh BBIMIOJIHEH 10 TeXmpoleccy He 6omee 14HM,
TEIUIOBBIJIETICHUE T0KHO ObITh He OoJiee 120 Bt. I'paduueckoe sapo 101KHO OBITH
MHTETPUPOBAHO B Tpoleccop. JuameTp BEHTHIATOpPA CHUCTEMBI OXJIAXKICHUS
JOJDKeH ObITh He MeHee 80 MM, TUI pa3beMa NUTaHUS HE MeHee 4-pin,
MUHUMAaJIbHas CKOpOCTh BpamieHuss He wmeHee 900 o00OpoTOB B MHUHYTY.
MarepuHckas miarta 10JpkHa ObITh hopM-(akTopa MicroAtx ¢ UUIICETOM HE MeHee
TPEThEN CEpUH, JOJDKHA UMETh HE MeHee 2 cioToB namsatu DDR4, 6 pazpemoB
SATA3, 2 noproB USB, 8-pin u 24-pin konHekTopsl nutanus, GigabitEthernet
(10/100/1000 M6wuT/c), crangapt PCI Express ne menee 3.0 Bepcun, 1 ciot x16 PCI
Express. Jlomken 0wiTh s)xectkuit quck HDD emxocthio He menee 1000 16, 3,5", co
CKOPOCTBIO Tiepenaun JaHHbIX He MeHee 150 Moaiit/c. OO0BEM TBEpAOTEIHHOTO
Hakonmtens Tuna SSD nomxen ObiTh He MeHee S00 Gb, CKOpOCTh UTEHUS HE MEHEe



500 Mb/cek, ckopocTs 3anucu He MmeHee 400 Mb/cek., hopm-dakTop He Oosee 2.57,
untepdeiic nonkmoueHuss e menee SATA III. Jlomkno ObiTe He menee 16 Gb
ONEpaTUBHOW TMaMsTH, YacToTa He MeHee 2666 MHz, tun ne menee DDR4,
s dexTuBHas TpomyckHas criocoOHocTh He MeHee 21300 M6/c. Dopm-pakTop
kopnyca nomwkeH Obith Middle-Tower. Jlomken ObiTh 0e3 Onoka mNHUTaHUSA,
U3TOTOBJICH M3 CTalIM U Iutactuka. JlomwkHa ObITh mpo3payHas OOKOBas MaHelb U3
3aKalleHHOTO cTekna. JlomkHbl ObITh PpoHTaNIBHBIE pa3beMbl He MeHee 2 X USB, 1
HaylmHUK 1 1 MukpodoH. KosmyecTBO CI0TOB paciiupeHust J0KHO ObITh HE MEHEE
4, KOJIMYECTBO BHYTPEHHUX OTCEKOB 3.5" — HE MeHee 2, KOJUYECTBO BHYTPEHHUX
otcekoB 2.5" — He meHee 1. Pacnosioxenue OJI0Ka MUTAHUSA JOJDKHO OBITH HUYKHEE.
CereBas kapTa JOJKHA 00ECIEUUTh MOJKIIOUYEHUE K CETU MHTEPHET C CETEBBIMU
cranpapramu He MeHee Wi-Fi IEEE 802.11b,g,n, ¢ 4acTOTHBIM Hama3oHOM He
menee 2,4 GHz. bnox mnuranms pomkeH umeth (opMm-daktop ATX, pazmep
BEHTUWJISITOPA AOJDKEH ObITh HEe MeHee 120 MM, MOIIIHOCTH JOJDKHA OBITh HE MEHEe
500 BT, nomxHbI OBITh OCHOBHOM pa3beM nutanus He MeHee 20+4 pin, pa3beMbl A7
NUTaHMs TIpoleccopa He MeHee 1x4+4 pin, pa3beMsbl AJis MUTAHUS BUACOKAPTHI HE
MeHee 2x6+2 pin, Koiu4decTBO pazbeMoB 15-pin SATA He meHnee 4 WITYK,
KOJIMYECTBO pa3beMoB 4-pin Molex He MeHee 3 mITyK, ceTeBOil Kabenb He MeHee |
HITYKA.

JIMeH3MOHHOe MpPOorpaMMHoOe ol0ecrnmevyeHHe CHUCTEeMHOro 0Joka — 1 mrTyka.
Cpox [neWcTBHsI JMIICH3UM JODKEH ObITh OeccpodHbIM. SI3bIKOBas BepcHs
unTepdeiica: Pycckas. OnepannroHHas cucTeMa JOJDKHA OBITh C BO3MOXXHOCTBIO
MOKJTIOYSHUS K IOMEHHOM CETH, JOJIKHA TTOIICPKUBATh TEXHOJIOTHH 0€30MmacHON
3arpy3kd ¢ BepuduKanuend IEeJOCTHOCTH KOoja sApa W KoJa 3arpy3udka s
NpeAOTBPAICHUsI BHEIPEHUS BPEIOHOCHBIX MPOrpamMM B ONMEPAIUOHHYIO CUCTEMY
Ha TIEpBOHAYAJBHBIX JTamax 3arpy3ku. [IOTEHIMAIbHBIA TMOCTABIIMK JOJKEH
IPEAOCTAaBUTh B COCTAaBE KOHKYPCHOM 3asBKM KOIHMIO IMHChbMa OT Pa3padoTUMKa
JUIIEH3UOHHOT0 NMPOrpPaAMMHOI0 o0ecrneyeHusi W, HA OCHOBAHMHU JIOTOBOpPAa
nepeaavyu NMpaB HA MHTE/LUIEKTYAJIbHYIO COOCTBEHHOCTh OT NMPAaB000.J1a1aTeJist
WIH_oHIHAJIBLHOI0 AUCTPpHObIOTOpa pa3padoTunka B Kazaxcrane. Ilucbmo
JIOJDKHO OBITh _aJIPECOBAHO B KOHKYPCHYI) KOMHCCHIO WIH TMOTEHIHATbHOMY
MOCTAaBIIMKY, MOJAIIIEMY KOHKYPCHYIO 3asiBKy. He nmomyckaeTcs 3amMeHa KOMUu
ABTOPU3AIIMOHHOTO  NMHChMA KAKMMHU-IMOO TapaHTUWHBIMM _ TTMCbMaMH _ OT
MOTEHIIMAJILHOTO MOCTABIIMKA B CBI3U C TEM, YTO aBTOPHU3AIIMOHHBIC MHUChMa HE
SIBJIAFOTCSI  TOBAPOCOIMPOBOJIUTEIBHBIMUA _ IOKYMEHTAMHU, 4  BBIIAIOTCS  JIO
IPUOOPETEHHS TPOrPAMMHOTO 00ECIEYSHHS IO 3aIPOCY IMOCTABIINKA.

JInneH3noHHoe nNporpaMmMHoe odecredenne ¢ 0QUCHBIMH MPUI0KEHUSIMH I
cucrteMHoro 0Joka — 1 mryka. JlomkHa OBITh MpEIOKEHA SJICKTPOHHAS
JurieH3us. B koMIuiekTe 1oimKeH ObITh TaKeT OPUCHBIX MPUIIOKEHUN ¢ OECCPOTHON
JIMLEH3UEH PYCCKOA3BIYHOW BEPCUM IPOAYKTA C MHTEIPALMEN B CEThb MHTEPHET, C
BO3MOXXKHOCTSIMM ~ PEIICHHsS THUMOBBIX 3aJad [0 yOpaBieHUio dainamu,
dbopmaTupoBaHuUIo, TIeYaTH, paboTe C STEKTPOHHOU MOUTOH U T. 1. [loTeHIIMATLHBIN
IOCTaBIIMK JOJDKEH OPEAOCTABUTH B COCTaBE KOHKYPCHOM 3asiBKM KONMWIO NMHCbMA




OT _pa3padoTYMKA JHMIEH3MOHHOI'0 INPOrpaMMHOI0 olOecreuyeHHuss HWJIH, Ha
OCHOBAaHHH JOT0OBOPAa Mepeaadyu NMpaB HA HHTELIEKTYAJbLHYI0 COOCTBEHHOCTD
0T IPaB000.J1aJaTe a1 WiINH 0PHUIHAJILHOIO ANCTPHOLIOTOPA pa3padoTUHKa B
Kaszaxcrane. IlncbMO JODKHO OBITH aJpECOBAHO B KOHKYPCHYIO KOMHUCCHIO WIH
MMOTEHIIMAJIbHOMY IOCTABIIUKY, IOJAIONIEMY KOHKYPCHVIO 3aaBKy. He momyckaercst
3aMeHa KOITMH aBTOPHU3AIIMOHHOTO MMCHEMa KAKMMHU-JIN00 TapaHTUHHBIMH NHChbMaMH
OT IIOTSHIMAJILHOT'O IMOCTABIIMKA B CBSA3H C TEM, YTO aBTOPH3aIlMOHHLIC MHUChMa HE
SBJISIFOTCSL  TOBAPOCONPOBOJAUTENBLHBIMH _ JIOKYMEHTAMHM, a4 BBUJIAIOTCSL  JIO
PUOOPETESHHUS IPOrpaMMHOro o0ecreyeHus 1Mo 3apoCcy NOCTABIINKA.

Croiika nis naneau peryaupyemasi — 0 mryk. /[oipkHa OTIMYaThCs BBICOKOM
IPOYHOCTBIO U OBITh paccuuTaHa Ha Harpy3ky a0 90 kr. Ilogxoaut nmis naHenew ¢
nuaroHaibto ot 50 10 86 aroitmoB. 1o skpaHOM 10JIKHO OBITh ITPETYCMOTPEHO J1BE
MOJIOYKH JJIS1 pa3MEeLIeHHsI JOMOJHUTEIBHOTO 000pYI0BaHMsI, Ha/l 3KPaHOM JO0JDKHA
ObITh TOACTaBKa i BeO-kamephl. Omopa AOMKHA OBITh CHAa0)XKEHa YETHIPbMS
BpalalOUMMUCS BO BCEX HAIPaBJIEHUSAX KOJIECAMH MAaMETPOM He MeHee SO0MM ¢
TOPMO3HBIM MEXaHU3MOM y Kaxaoro. JlomkHa OBITh BO3MOXXHOCTH CBOOOIHO
nepeMenaTh KOHCTPYKUUI0O U (DUKCHPOBaTh B HYXKHOM MeECTe, Mpeaynpexaas
cllydaiiHOe mepeBikeHne. BHyTpu onopsl 1omkeH ObITh Kabenb-kaHat. JlomkHa
OBITH BBIIIOJIHEHA U3 CBEPXIIPOYHOM CTajM, HA KOTOPYIO HAHECEHO KauyeCTBEHHOE
HOPOILIKOBOE TMOKpbITHE. PerynupoBka BBICOTHI JIOJKHA OCYIIECTBISATHCSA C
NOMOUIbIO CIEIUAIBHBIX KHOMOK C MPYKUHOM M HE TpeOOoBaTh ONOJHUTEIbHBIX
npucnocoOneHnii. KoHCTpyKIMs TokHA O0ECIEeYUTh PETYIUPOBKY BBICOTHI B
nuana3oHe ot 1350 mm no 1650 MM ¢ nrarom B 50 MM.

Cymka moOuiabHasi st 3apsaaku 6 HoyTOykoB a0 15.6” — 1 mryka. Cymka
JIOJDKHA OJHOBPEMEHHO 3apsiKaTh HE MeHee 6 YCTpONCTB MEPEMEHHOr0 TOKa,
BKJIFOYAsi HOYTOYKH, IUIAQHIIETHI, MOOWJIbHBIE TelIe(POHBI, IJICKTPOHHBIE KHHUTU
pasmepom 10 15,6 mgrolima B BepTUKaIbHBIX OTcekax. CyMmMKa [OKHA UMETh
MPOYHYIO0 KOHCTPYKITUIO, BBIJIEPKUBATh O0OpYAOBaHHE OOIIMM BECOM OO0 25 KT.
AJnantepbl yCTPOMCTB JOJDKHBI MOAKIIOUATHCS K BXOJSAIIEMY B KOMIUIEKT 6-
KOHTAaKTHOMY YJIMHHUTEIO, PACIIOJI0KEHHOMY B OTJeIbHOM OJioke. JlomkHa ObITh
PO3€TKA CO LMIHYPOM MUTaHUS JJIMHOU HE MeHee 1,5 M.

Yaanaurenab — 2 mrTyku. KonnuecTBO BBIXOJHBIX PO3eTOK He MeHee 4. Tum
PO3ETOK — JIOJKEH OBITh HE MEHEE €BPOCTaHAAPT C 3a3eMJIeHUEM. [{uHa mHypa He
MeHee 10 meTpos.

HUPPOBASA STEM JIABOPATOPUSA

Bcé obGopynoBanne W mporpaMMHOE olOecneueHue J1adopaToOpuu JOKHO OBITh
COBMECTHUMBIM, M3TOTOBJIEHO OJHUM IIPOU3BOAUTENEM WA UMETHh HOATBEPKICHUE
Ha caiTax IMPOM3BOJUTENEH, YTO 00OpPYAOBAHHME M IPOTPAMMHOE OO€eCIedYeHne
SIBJISIFOTCSL COBMECTHMBIMH MJIN B3anMO3aMeHsIeMBIMU. [10TeHIIMAIBLHBINA TOCTABIIUK




JIOJDKEH MPENOCTABUTH B COCTAaBE KOHKYPCHOM 3afBKH KOIIMIO ITHCHbMa OT
IPOU3BOAUTEN LIM(DPOBON JIAOOPATOPUH WMJIH €ro O(OUIHMAILHOIO IPEACTABUTEIS
(nunepa, aguctpuObroTOpa) Ha  teppuropur  PecnyOimku  Kasaxcran ¢
[IOATBEPIKIEHUEM BO3MOKHOCTH CBOEBPEMEHHOM ITIOCTABKU TOBAPA B COOTBETCTBUU
C  3asgBIEHHLIMH B TEXHHYECKOH conenudukannu  (QyHKIHOHAJIBLHBIMH,
TEXHUYESCKUMH, DKCIUIYATAIMOHHBIMU M KA4YECTBEHHBIMHU XapaKTEPUCTUKAMU, JUIS
HCIIOJHEHHUs 00s13aTeENLCTB N0 JA0roBopy. IIMchbMO MOJDKHO OBITH aJpeCcOBAaHO B
KOHKYPCHYIO KOMHCCHIO W/HIM HOTEHIMAJILHOMY ITOCTABIIUKY, ITOJAIOIIEMY
KOHKYPCHVIO 3asBKY.

B cocTaB 1abopaTopuu 10J1:KHO ObITh BKJIKOYEHO, HE MeHee:

Ananrep 1S annapaTHO-NMPOrPpaMMHBIX CpeAcTB — 1 mrTyka. Apanrtep J0JDKEH
oOecnieunBaTh yJOOHBIM cOCO0 MOAKIIOUEHUS MUKPOKOHTPOJUIEPOB K JaTYUKaM
mudpoBoit naboparopuu. AnanTep IOJDKEH HUMETh HE MeHee 2 TOpTOB MAJis
aHAJIOTOBBIX JATYUKOB, HE MEHee 2 MOPTOB MU(POBBIX JATYNKOB, KHOIIKY cOpoca,
KHOIIKY OOIIIero Ha3HaYeHUs], CBETOAMOIHBIA HHAUKATOP U MYJIBTUILIEKCOP.

Ananrep [Jisi MAKeTHOH IUIAThI AaHAJOTOBBbIM — 1 mTyka. Ajanrtep J0JDKEH
MOJXOAWTh K MAaKETHOW IUIaTe, BXOMSIIEM B COCTaB JIA0OpaToOpuMl W J1aTh
BO3MOYKHOCTB IOJKJIFOYATh HEOOXOAUMbIE TATUHKH.

3apsaanas cranuua — 1 mryka. JlomkHa ObITh MpeaHa3HAayeHa Ui 3apsiaKd
nuppoBBIX OECpOBOAHBIX AaT4UKOB. JloMkHAa MMeTh He MeHee 12 3apsaaHbIX
nopToB, B ToM uyucie USB-nopTsl.

BecnpoBoanas CencopHas Tejiexka — 1 mryka. JIomKHO OBITH MPEIIOKEHO
yCTpOHCTBO 11t cOopa JaHHBIX Ha 0asze TporpaMMHOrO obecrmedeHus Oe3
npuMeHeHus nuarepdeiica. TexHndeckne XxapakKTepUCTUKU T0TDKHBI ObITh, HE MEHEE:
[ToxkmroueHne K KOMMbIOTEpYy, HOYTOYKY wian cmapTtdony depe3 Bluetooth wmm
USB ka6ens. [lepenaya moka3zanuii 1 cOOp TaHHBIX B PEKUME PEATHBHOTO BPEMEHH.
BceTpoennsliit 6ecipoBOIHOM IaTUUK CUJIBI C AUana3oHoM ycuius He Menee £50 H.
Berpoennslit 6ecripoBoHOM 3-0ceBOM akcenepoMeTp ¢ auanazoHoMm + 160 m/c2.
CeHcop yria MOBOPOTOB JJisi TOUHOW (PUKCAIIMH TIO3UIIMH TPU TPOBEIACHUH OIBITA.
B koMIIeKTe 10DKHBI OBITH, HE MEHEE: KoJieca ¢ HU3KUM KO3 (pHUIIMeHTOM TpeHws,
KPIOK, pe3UHOBBIN Oamrep, ITU(T cTaduIn3aTopa, BKIAbIIIH, kadbenb mukpo USB.

BecnpoBoanoii gatyuk pH — 1 mryka. J[omkHO OBITH IPEAJIOKEHO YCTPOHCTBO
I cOopa JaHHBIX Ha 0a3e MpOrpaMMHOIO oOecreueHus 0e3 MNpUMEHEHUS
uHaTepdeiica. TexHUYECKHE XapakTEPUCTHKH JOJDKHBI OBITb, HE MEHEe:
[ToxkmroueHne K KOMMbIOTEpYy, HOYTOYKY wian cmapTtdoHy depe3 Bluetooth wmm
USB xkabensb. [lepe3apsbkaemas Oatapes. [lepemada nmokas3anuii u cOOp TaHHBIX B
peXMMeE peanbHOT0 BpeMeHu. V3aMepenue mokas3aTesnsi KHCJIOTHOCTH B IMAMAa30HE OT
0 mo 14 pH. Tounocts +/- 0,2 enuannsl pH. B koMIIIekTe 10KHBI OBITH, HE MEHEE:
JATYHK C YCUIIUTENIEM JIEKTPOIOB — | mITyKa, OyThUIb C pACTBOPOM JJISI XPAHEHUS



aNeKTpoaoB — 1 mTyka, kabenb mukpo USB — 1 miTyka.

BecnpoBoaHoii AaT4uK rajabBaHoMerpuuyeckuid — 1 mrTyka. J[0JDKHO OBbITH
IPEAJIOKEHO YCTPOMCTBO I cOOpa JaHHBIX Ha 0a3e IPOrpaMMHOI0 00eCTICUCHUS
0e3 npumeHeHHs uHTepdeiica. TexHnyeckne XapaKTepPUCTUKH JOJDKHBI OBITh, HE
meHnee: [lonkiroueHne Kk KOMIbIOTEpPY, HOYTOYKY wim cmapTtdony depe3 Bluetooth
n USB kabens. [lepesapsixaemas 6atapes. [lepenada mokazanuii u cO0p JaHHBIX
B peXHMeE peajibHOro BpemeHu. Jluanason +/- 1 A u +/- 0,1 A. MakcuManbHbBIN TOK
6e3 noBpexaenus 1,5 A u 0,5 A. Tuninunoe pazpemenue 0,031 mA u 0,003 MA. B
KOMIUIEKTE JOJDKEH ObITh kKabenb Mukpo USB.

BecnpoBoaHoii 1aTuuk naBjeHnst raza — 1 mryka. J[oJbKHO OBITh MPETIOKEHO
YCTPOMCTBO 1Ji1 cOOpa JaHHBIX Ha 0a3e MporpaMMHOro oobecreueHus 0e3
npuMeHeHus nuarepdeiica. TexHnyeckne XxapakTepUCTUKU TOTDKHBI ObITh, HE MEHEE:
[ToxkmroueHne K KOMMbIOTEpYy, HOYTOYKY wian cmapTtdoHy depe3 Bluetooth wmm
USB xkabensb. [lepe3apspkaemas Oatapes. I[lepenada nmokasanuii m cOOp TaHHBIX B
peXHME pealbHOTO BpeMeHH. Jlnana3oH u3MepeHus abCOFOTHOTO JTaBJICHUS rasa
ot 0 mo 400 klIla. Pazpemenue 0,03 xIla. Tounocts +/- 3 xlla. MakcumanbHas
yactoTa auckperu3zanuu 50 oOpasmoB/c. B KOMIUIEKTe K JMaTYHUKYy JOJDKHBI OBITH
MITPUI], KOHHYECKUE COCIMHHUTENN KIIAIMaHOB, JIBYXXOJOBOW KiamaH, TPyOKa ¢
pazbeMaMH, TPaHCITUPAIMOHHBIC XOMYThI, Kabesrb Mukpo USB.

BecnipoBoaHoii natumk aABum:keHusi — 1 mryka. J[o/DKHO OBITH MPEIIOKEHO
YCTPOMCTBO 1Ji1 cOOpa JaHHBIX Ha 0a3e MporpaMMHOro oobecreueHus 0e3
npuMeHeHus narepdeiica. TexHudeckrne XapakTepUCTUKU TOJDKHBI ObITh, HE MEHEE:
[TogkmoueHrue K KOMIIbIOTEpY, HOYTOYKY uiau cMmaptdoHny udepe3 Bluetooth umu
USB xkabensb. [lepe3apsbkaemas Oatapes. I[lepemnada nmokaszanuii m cOOp TaHHBIX B
peXHUME pealbHOTO BpeMeHHU. M3MepeHus mMonoxeHus, CKOPOCTH M YCKOPEHHUs
JIBUKYIINXCA OOBEKTOB C MOMOIIBIO YIbTpa3ByKa. /J[nanazon uamepenuii ot 15 cm
10 3,5 m. Pazpemienne 1 mm. MakcumaneHas yactora quckperusanuu 30 oOpa3nos
B cekyHay. B xommiekre nomken ObTh kaben» mukpo USB.

BecnpoBoaHoii pgaTyuk MarHutHoro mouas — 1 mryka. JIomKHO OBITh
MPEAJIOKEHO YCTPOUCTBO ISl cOOpa JaHHBIX Ha 0a3e MpOrpaMMHOro o0ecreyeHus
0e3 npuMeHneHust uatepderica. TexHnyeckue XapaKTepUCTUKU JOJKHBI ObITh, HE
Mmenee: [loakirouenue K KOMIbIOTEPY, HOYTOYKY wiu cMapTdony uepe3 Bluetooth
nnu USB kabensb. [Tepe3apsikaemast 6arapest. [lepenada nokazanuii u cOOp TaHHBIX
B peXUME peanbHOro BpemeHu. Jluamazon usamepenus +/- SmMTn u +/-130 mTo.
Pabouas remnepatypa ot -40 °C no 85°C. JlaTuuk A0KeH ObITh OTKaJIMOpPOBaH Ha
3aBOJIC-U3TOTOBUTEINIC. DKCIIEPUMEHTHI, MPOBOIUMBIE C JATYUKOM, JTOJDKHEI OBITH,
HE MEHEee: KOJMYECTBEHHAsi OlLEHKAa HANpsHKEHHOCTH MAarHUTHOTO — MOJIs
WHJYIIUPOBAHHBIX MAarHUTOB; ONpPEJEIEHNEe MAarHUTHOTO MO 3€MJIU, UCIOIb3Ys
BEKTOPHbIE KOMIIOHEHTBI; H3YyYEHHE B3aUMOCBSA3UM MEXKAY HAMNPSKEHHOCTHIO
MarHMTHOTO MOJI KaTYIIKW Ha €IMHUILY JIJTMHBI U TOKOM B LIEHTpE cojieHouaa. B
KOMITJIEKTE JTOJDKEH ObITh Kabenb Mukpo USB.



BecnpoBoaHoii natunk HanmpstkeHus - 1 mtyka. J[o/pKHO OBITH MPEIIOKEHO
yCTpOHCTBO 11 cOopa JaHHBIX Ha 0a3ze TporpaMMHOrO obecrmedeHus Oe3
npuMeHeHus narepdeiica. Texandeckne XxapakKTepUCTUKU TOJDKHBI ObITh, HE MEHEE:
[ToakmroueHne K KOMMbIOTEPY, HOYTOYKY mian cmapTtdony depe3 Bluetooth wmm
USB kab6ensb. [lepezapsoxkaemas 6arapes. [lepenava nmokaszanuii u cOOp JaHHBIX B
pexume peanbHOro BpemeHH. [IIupokuii Muamna3oH BXOJHOTO HAMPSIKEHUS U
BBICOKAasi TOYHOCTh. J[Mama3oH BxoaHOro Hampspbkenus +/- 20V. MakcumanbHOe
HaIpspKeHUE Ha J1ro0oM Bxojie 24V. Tunuynoe paspeinieHre SmV, Ha TOTEHIIUAIIE
— kaHan 20V. MakcumanbHas yactota auckperuszanuu 1000 o6pasios/c. B
KOMILIEKTE JJOJDKEH ObITh Kabenb Mukpo USB.

BecnpoBoaHoii 1aTunk npoBoguMocTu — 1 mryka. J[oJbKHO OBITH MPEI0KEHO
YCTPOHCTBO 11t cOopa JaHHBIX Ha 0a3ze TporpaMMHOrO obecrmedeHus Oe3
npuMeHeHus nuarepdeiica. TexHndeckne XxapakTepUCTUKU TOTKHBI ObITh, HE MEHEE:
[ToxkmroueHne K KOMMbIOTEPY, HOYTOYKY wian cmapTtdoHy depe3 Bluetooth wmm
USB kabensb. [lepe3apsbkaemas Oatapes. [lepemada nmokaszanuii m cOOp TaHHBIX B
peXKUME pEAbHOTO BpPEMEHU. BCTpOEHHBIA [aT4YUK TEMIEpaTypbl  Jis
OJIHOBPEMEHHOI'O0 CUUTBHIBAHMS MPOBOJUMOCTUA U TeMIIEpaTypbl. ABTOMaTHYECKas
TEMIIepaTypHass KOMIICHCAIUS Ui TPOBEACHHS W3MEpeHud 0e3 BIUSHUSA
TEeMIEepaTypHbIX U3MEHEHUN Ha AaHHbIC. ['padUTOBBINA AJIEKTPOJ, YCTOWUYUBBIN K
KOppo3uH. Jnarna3oH u3MepeHusi HOHHOTO COJIepaHusl BOJHOTO pacTBopa oT 0 A0
20000 MxCwm/cM. TOYHOCTH C MCTOJIB30BAHUEM 3aBOJCKONM KauOpoBKH = 1% oT
MOKa3aHMs MOJTHOM MIKaibl. TeMrepaTypHasi KOMIIEHCAIUSI aBTOMATUYECKast OT 5 70
35° C. Pazpemienue 0,01 mxCm/cm. HapyxHblii auaMeTrp JaTduka JOJDKEH
COOTBETCTBOBATh pa3MepaM IMPUHAUICKHOCTEH HJisi MPOBOAUMBIX ONBITOB. B
KOMITJIEKTE JTOJDKEH ObITh Kabenb Mukpo USB.

BecnpoBoaHo# 1aTyuk cBeTa M nBeTa — 1 mTyka. J[oKHO OBITH MPEII0KEHO
yCTPOHCTBO 11 cOOpa JaHHBIX Ha 0a3ze TporpaMMHOrO obecredeHus Oe3
npuMeHeHUs nHTepderica. TeXxHnuecKre XapaKTePUCTHKH JOJDKHBI ObITh, HE MCHEE:
[ToakmroueHne K KOMMbIOTEPY, HOYTOYKY mian cmapTtdony depe3 Bluetooth wmm
USB kab6ensb. [lepezapsoxkaemas 6arapes. [lepenava nmokaszanuii u cOOp JaHHBIX B
peXrMe peaabHOTO BpeMeHU. M3MepeHus cBeTa B BUAMMOM U yJIbTPauOIETOBOM
crekrtpe. Jlatunk Buaumoro cera: anuHa BosHbl 400-800 uM; auamnazon ot 0 10
150000 mrokc; makcumanbHas yactota guckperusanuu 1000 oOpa3ioB B CEKyHAY.
Y®-pgatunk: 4yBCTBUTENIEH K JiauHaM BoJH UVB, MakcumanpHas 4acToTa
auckpetusanuu: 1 I'm. JlaTuuk 1BeTa: MAKOBBIM OTKIWK: MUK 615 HM (KpacHBIi),
nuk 525 uM (3eneHsblif), nuk 465 HM (CHHMI); MakKcHUMajbHas YacToTa
muckperusanuu 0,5 ', B kommekre nomkeH ObITh kabens Mukpo USB.

BecnpoBoaHoii naTyMk CcWwibl M yckopeHusi — 1 mrTyka. J[oipkHO OBITH
IPEAIOKEHO YCTPOMCTBO Il cOOpa JaHHBIX Ha 0a3e IPOrpaMMHOI0 00eCTICUCHUS
0e3 npumeHeHHs HHTepdeiica. TexHnyeckre XapaKTePUCTUKH JOJDKHBI OBbITh, HE
meHee: [loakimouenue Kk KOMIbIOTEPY, HOYTOYKY min cmaptdony uepe3 Bluetooth



nnu USB kabensb. [Tepe3apsikaemast 6atapes. [lepenada nokazanuii u cOOp TaHHBIX
B pexuMe peanbHoro Bpemenu. Cuina He menee + 50 H. Yckopenue He menee 3 ocu
+ 16g. 'mpockon He menee 3 ocu, 2000°/c. B komriekTe, He MEHEe: KaOeiah MUKPO
USB, xprok, 6amiiep, HEHIOHOBBII BUHT, BCIOMOTATEIHHBIA CTEPKEHb.

BecnpoBoaHo#i 1aTunk TemMnepaTrypbl — 2 MITYKU. J[OOKHO OBITH MPEIIOKEHO
yCTPOMCTBO [JIsi cOopa JaHHBIX Ha 0a3e MporpaMMHOro obOecrneueHus 0e3
npuMeHeHus uurepgdeiica. TexHnyeckne XxapakTepUCTUKU T0TKHBI ObITh, HE MEHEE:
[TogxmoueHrue K KOMITbIOTEpY, HOYTOYKY uiau cMmaptdoHny uepe3 Bluetooth umu
USB kaGensb. [lepe3apsbkaemas 6atapes. I[lepenada nokasanuii 1 cOOp IaHHBIX B
pexume peanbHOro BpeMeHu. [[mamason usmepeHuil temmepaTypbl oT —40 1o
125°C. Pa3zpemenue 0,01°C. Tounocts + 0,25°C. B komruiekre I0KeH OBITh
kabenp mukpo USB.

JaTtuuk 3Heprum OecnpoBoaHO — 1 mrTyka. Jo/DKHO OBITH MPEIOKEHO
yCTpOHCTBO 11t cOOpa JaHHBIX Ha 0a3ze TporpaMMHOrO obecrmedeHus Oe3
npuMeHeHus nuarepdeiica. Texandeckne XxapakKTepUCTUKA TOTKHBI ObITh, HE MEHEE:
[ToxkmroueHne K KOMMbIOTEpYy, HOYTOYKY wian cmapTtdoHy depe3 Bluetooth wmm
USB kab6ensb. [lepeszapsoxkaemas 6arapes. [lepenava nmokaszanuii u cOOp JaHHBIX B
pekuMe pearbHOTO BpeMeHW. KonmdecTBeHHash OICHKA HAMpsDKEHUs, TOKa,
MOIIIHOCTH Y BBIXOJIHOUM SHEPTUU HEOONBIINX YCTPOUCTB. Hammane aneKTpudecKkux
KOHTAKTOB JIJIsl TIOJKIIOYeHHs Harpy3ku. Harpyska He 6omnee = 30 Om, auama3oH
BXOJHOTO HamnpsbkeHuss He MeHee + 30B, nuamazon Toka He Oonee £1A. B
KOMIUIEKTE JOJDKEH ObITh Kabenb Mukpo USB.

BuHTOBOM 32:KMM ISl JATYHUKA ABUKeHHs — 1 miTyka. J[o/mkeH npeaocTaBuTh
BO3MOYKHOCTh KPETUICHHUS JaT4YMKa JBIDKCHUS K Pa3IUYHBIM O0OBEKTaM, TAKUM Kak
CTOJICTITHUIIBI, TIOJICTABKH U T.1. MeTamumueckuii. JomkeH uMeTh KOHPUTypaIuio,
MO3BOJISIONIYIO HAZEKHO 3aKPETUTh JaTUYUK 0€3 €r0 MOBPEKICHUSI.

I'pymia pe3umnoBasi — 1 mrtyka. JloJbkHa MCNOJIB30BaThCS BMECTE C JATYMKOM
JABJICHUS Ta3a ISl IPOBEJEHUS SKCIIEPUMEHTOB.

Jep:kaTesib 3J1eKTPOIOB M AAaTYUKOB — 1 mryka. JlomkeH ObITh MpeasioKeH
METaJUIMYECKUN  JepKaTeiab, NOAXOMSIIMNA I Pa3IWYHbIX JaTYUKOB U
npUHaANIexKHOCTeN upoBoit tadboparopuu. Gukcupyromas raifka 10JKHa OBITH €
OONBIION PYYKOW W HAAECKHO YJEpKMBaTh JATYUKM M pa3Hble YCTPOICTBA.
KpenexHuplii pazpeM JOJDKEH TMO3BOJIMTh KPENUTh JEp)KaTelb Ha IITaTUBax
ToNKHOMN 0T 5 10 10 MM. JIOKHBI OBITH KAHABKH J1JIs1 TPOBO/IOB.

3axuMm 111 0eCIPOBOAHBIX JATYHKOB — 1 mTyKa. J[OJKEeH HaleKHO KPEMUThCS
K TMaJIOYKOOOpa3HbIM 3JEMEHTaM O€CIpPOBOJHBIX JAaTYMKOB, a BXOIALIMN B
KOMILJIEKT PEMENIOK JOJDKEH MPENOTBPATUTh CIIy4ailHOE€ MaJEHUE JIaTYUKOB BO
BpEMs [TPOBEICHUS IKCIIEPUMEHTOB.



HNutepdeiic — 1 mryka. JloiwkeH obecrieunBaTh npeodpazoBaHue HHOOPMALIUK C
JATYNKOB B TpadudyecKkoe MporpaMMHOE OOeCledeHue Ha KOMITBIOTEPE WU
KapMaHHOM YCTpOMCTBe. Pe3ynbraToM AOKHO OBITH Tpaduueckoe oToOpaxKeHue
Hay4HBIX SIBJICHUI B PEKUME PEAIbHOrO0 BpeMeHU. TeXHUUEeCKUEe XapaKTepUCTUKU
JOJDKHBI  ObITh, HEe MeHee: COBMECTUMOCTh CO BCEMHU JaTdMKamu IUGPOBOU
nabopatopuu. Bo3MOKHOCTh pabOTHl aBTOHOMHO WJIM C KOMITbIOTepoM. [[BeTHOM
PE3UCTUBHBIA CEHCOPHBIN dKpaH ¢ paspemennem 640x480 ¢ LED/cBeTonnoanom
nojcBeTKou. Jlmaronanb 3KpaHa J1obkHa ObITh HEe MeHee 17 cM. [Iponeccop 2 I'ri.
BceTrpoennas nmamsate He MeHee 500 M6O. Y CcTpoiCTBO JOJDKHO HAPSAMYIO MedaTaTh
Ha npuHTepax yepe3 USB kabenb. JlomkHa ObITh COBMECTUMOCTD BBOJAA JAHHBIX C
KJIaBUATypol M MbIbI0 yepe3 nopt USB, Bo3MOkKHOCTh paboTaTh 0€3 MBIIIU. 5
noprtoB s gatuukoB, 2 USB Bxoma, 1 mukpo USB Bxox, ayanoBxoa u
ayIMOBBIXOJ, CJIOT ISl TOMOJIHUTEIbHOM KapThl NaMITH. BcTpoeHHbIE cpeacTBa
usmepenus: GPS u mukpodon. Koprryc qomxeH ObITh H3TOTOBIICH U3 CTICTIHAIEHOTO
IPOYHOTO MaTepuayia. 3aMeHsieMas U Tepe3apshKkaeMas aKKyMyJIITOpHasi OaTapes.
[Moaxmrouenne Wi-Fi, Bluetooth. B kommekre: uatepdeiic, kabenp mukpo USB,
afanTep MUTaHMUS.

KpoHuureiiH 1 1atuuka aBuskeHus - 1 mryka. KpoHIITEH 10JKEH MO3BOJISATh
MIPUKPENUTH JATYUK JABUKECHUS K KOHILY CKAMbH TMHAMUYECKOU cucTeMBI. J{OJKEeH
OBITh MpEIHA3HAYECH VIS U3YUEHHUSI IBUKEHUS TEJIC)KKU U CTOJIKHOBEHUIA.

KpoHureiin 11 KpervieHusi Bpamawuierocs ogoka — 1 mryka. Kponureiin
JIOJDKEH CO037aBaTh BO3MOXKHOCTh KPEIUICHHsI BpAILAIOIIETrocsi OJIOKa K KOHILY
TEJIEKKU WM HAMPAaBIISAIOIEH CKaMbH, a TAKXKE 3aKperieHus JaTunka GoTo3aTBop.

HaOop nus1i ucciaenoBanuii ¢ BeTpoBod TypOuHO#i — 1 HaOop. B xommekre
JOJDKHBI OBITh, HE MEHEe: MUHHU-TOHAoJa — | mTyka, croiika He MeHee 20 cM
BBICOTOM - | miTyKa, MUHH-0a3a — | mTyka, Habop Jonacteld — 1 mTyKa, 3ByKOBast U
CBETOBas MaHenp — | mITyka, MUHU-IITEKEp — | I[ITyka, mpoBoAa KpAacHOro U
YEPHOIr'0 LBETa C 3aKMMOM THIIA «KPOKOJWI» — 2 IITYKH, CTYNHIA BETPSHOU
TypOuHBI — | mTyKa, nepeBsHHbIC Talouku — 25 mTykK, Kycouku JICIT — 10 mryk.
TexHuyeckue XapakTepUCTHUKU JOJDKHBI ObITh, HE MeHee: Jluamerp jomacteil He
MeHee 40 cantumeTpoB. BeixoaHas MomHocTh: 0-1 BT.

Ha6op npuHajajiekHocTel 11l CeHCOPHOM Tejie:xkkn — 1 Hadop. HaGop nomken
IIPENOCTABIIATH BO3MOKHOCTD ITPOBOJUTE SKCIIEPUMEHTHI C CEHCOPHOM TEJIEKKOU €
MHO>KECTBEHHBIMH CTOJIKHOBEHUSIMH, a TAK)K€ JKCIEPUMEHTBI IO COXPaHEHUIO
UMITyJIbCA W JHEPruv. B KOMIUIEKT NPHUHAIIIEKHOCTEH I TEJIEKKH JOJIKHBI
BXOJUTh HE MEHEE: YCHJICHHBIM KOJBIEBON MPYKUHHBIN Oamriep, Mpy>KUHHBIN
Oamriep ¢ JErKUM KOJIbLIOM, TPYy3bl — 4 MITYKH, MATHUTHBINA OamIiep — 2 MITYKH, KPIOK
JaT4YrKa yCUIUs — 3 IITYKH, PE3UHOBBIN Oammep — 3 ITYKH, ITUPT cTabuIn3aropa
MONEPEYHON YCTOMUHUBOCTH — 3 MITYKH.

Ha0op npy»uH 1u1s onbIToB — 1 Ha6op. J[omKeH coCTOSTh U3 HE MEHee 6 IPYKUH



OJIMHAKOBOTO pa3Mmepa. Tpu TpyKUHBI IODKHBI ObITh He Menee 5 H/m, Tpu
npyXHUHbI - He MeHee 15 H/m.

Haknaaka gpuxkunonHas — 1 mryka. JlomkHa npeacTaBisaTh cOO0M CielnaibHOe
IPUCIIOCOOJIEHHE JJI PETYJIMPOBAHUS CUIIBI TPEHUS TenexeK. CrenuanbHblii BUHT
JOJKEH MO3BOJISATHh U3MEHSTh CUILYy TPEHHS.

IManeasb »JjexkTpoHHast aiasi cOopku cxem — 1 mryka. [lomkHa OBITH
npeaHa3HayeHa Jijisl SKCIEPUMEHTOB MPU U3YUEHHUH MPOCTHIX DJIEKTPUUECKUX CXEM.
TexHruecKre XapaKTepUCTUKH JIOJKHBI ObITh, HE MeHee: Pa3mep He menee 25 x 16
cM. MakcumansHoe Hanpspbkenue 10 B. B komruiekTe 10mkHbBI ObITh, HE MeHee: |
HeHTpasibHas 1iaTa, 10 W30JMPOBAHHBIX MEPEMbIYEK C MUHHU-3KUMaMH THUIIA
«kpokoamm», 5 gamm 0,06A 2B (munuuapudeckuit kopnyc), 5 mamn 0,22A 7,5 B
(KpyTrablii KOPIYC), PE3UCTOPBI, KOHIAEHCATOPhI, CBETOIMUOJbI, MEPEKIIOYATENH,
MOTEHITMOMETpP, MPUEMHHUK OaTapew JJisi BHYTPEHHETO MUTAHUS, COCIUHEHUS IJIS
BHEIIIHETO MHTaHUs, MEPEYCTaHABIMBAEMbIM MPEAOXpPAHUTENb, KOHTAKThl JIJIsi
n00aBIEHNUS KOMIIOHEHTOB U TMPOBEPOYHBIE THE3[a ISl [OJCOEAUHEHUS
MPOBEPOYHBIX IPOBOJIOB U COCIMHUTEIIHHBIX MTEPEMBIYEK.

Ilnara c kabesnem - 1 mryka. TakToBas yacToTa 10JKHA ObITH HE MeHee 16 MI .
Pabouee HampskeHUE JOKHO ObITh HE MeHee 5 BOJbT. JomkHa ObITH KHOIKA
copoc. [lomxHO ObITh HEe MeHee 14 HU(POBBIX KOHTAKTOB BBOJA-BbIBOJA M 6
aHAJIOTOBBIX BXOJ0B. JloikHa UMETh pa3Mepsl He MeHee 68 X 53 MM. B kommekre
IoJKeH ObITh Ka0benbp USB muuu-B.

Ilnara ¢ pe3ucropamu stk BeTpoBOoil TypOumHbl — 1 mryka. TexHuueckue
XapaKTEPUCTHKHU JTOJDKHBI OBITh, HE MeHee: Pesuctopsl 1 BT, ycraHoBiieHHBIE Ha
MEeYaTHOM IJIaTe - HE MeHee 7 WITyK. 3HaueHus pe3uctopoB: 10 Om, 15 Om, 20 Owm,
30 Om, 39 Om, 51 Om u 100 Om. OtBepcTHst AT TECTOBBIX 3aKHUMOB IO 00€
CTOPOHBI OT PE3UCTOPOB JOJKHBI TO3BOJIUTH JIETKO MOJACOCIUHATH 3aXUMBI K
poBoJiaM. B KOMITJIEKTE JOJIKHBI OBITh W30JMPOBAHHBIC MPOBOJIA-TIEPEMBIUKH C
3a)KUMaMH THITA «MUHU-KPOKOJMID» - HE MEHee 4 ITYK.

IoTeHuMoMeTp s AaTYUKA IHepruu — 1 mryka. J[0JDKEH HCIONIb30BaThCs
BMECTE C JaTYMKOM DHEPrud sl 0OecCnedeHUs PE3UCTUBHBIX HArpy30K st
MPOEKTOB. MakcuMalibHas CHJIa TOKAa Ha BXOJ€ JOJDKHA ObITh HE MeHee 0,22 A.
Jlnarma3oH COMpOTUBIICHUS JOJDKEH ObITh OT 6 110 255 OM.

JIMneH3noHHOe MporpaMMHoOe ofecrevyeHHe /ISl 3aMHCH, NM0Ka3a W aHaIu3a
AaHHbIX — 1 mryka. J[ommkHo paboTaTh Ha PA3IMYHBIX MPOTPAMMHBIX TUIATGOpMaX,
oOecrnieynBaTh 00pabOTKY JaHHBIX CO BCEX COBMECTHUMBIX 3JIEKTPOHHBIX YCTPOWCTB
U CPEICTB HM3MEpEHHs, UMETh CleAyionre (yHKIHH, HE MEHee: MOCTPOCHHE
KPUBOW, CTAaTUCTUKA, HWHCTPYMEHT JJIsi IOCTPOCHUS TOYEYHBIX KOOPIMHAT,
UCTIOIb30BaHUE BHJEO, cOOp NaHHBIX, OTOOpaKEHHEe Ha JUCIUICH WiIH
MHTEPAKTUBHYIO JOCKY, MPSIMOE YIPaBIICHHE MAacIITaboM M OCSIMH Ha Tpaduke,



no0aBjIeHNe KOMMEHTapueB K rpaduky, peJakTHpoBaHHE O0a30BbIX TOUYEK B
Ta0JIHIIe, UMIIOPT/IKCIIOPT JAHHBIX WM PYYHOW BBOJ IAHHBIX, OTPAKCHUE TAHHBIX
C Pa3HBIX 3JIEKTPOHHBIX CPEACTB M3MEPEHUS HA OJHOM JHCILIEE, CUHXPOHU3ALUS
BHJICO M TEKCTOBBIX JAHHBIX. JIOJDKHO OBITH IOCTABJIIEHO HAa CHEMHOM HOCHTEIIC,
DVD-aucke wim momkHa OBITH MPEIOXKEHA JJICKTPOHHAS JUIEH3US B BHIIC
cchuIKH. JloKHA OBITh MOJAJIEPKKA ONEPAMOHHOW CHUCTEMBI, YCTAHOBJIEHHON Ha
KOMITbIOTED mpernofaBateis. J0mKHO ObITh HA TOCYAAPCTBEHHOM H/WJIM PYCCKOM
s3bIKe. J{OJKHO MOJIHOCThIO COOTBETCTBOBATh Ha3HAUCHUIO U 3ajadaM HU(PPOBOM
ucclenoBaTeNbckoil  maboparopun.  IloTEHIMATBHBIA  MOCTABIIMK  JOJDKEH
MIPEJIOCTABUTL B COCTaBE KOHKYPCHOM 3asBKM KOIIMIO ITMChMa OT pPa3padoT4yMKa
JHMIIEH3HOHHOI'0 NPOrpaMMHOIro o0OecreyeHusi WM _NpaBoodJaaarTeasi Ha
OCHOBAaHHMH JIOTOBOPA Iepeaadyd NMpPaB HA MHTEIEKTYAJbHYI0 COOCTBEHHOCTDh
WJIH o(pMIMaJbLHOro AMCTpHObLIOTOpa pa3padorunka B Kazaxcrane. Ilucepmo
JIOJDKHO _ OBITh __ aApPECOBAHO  MOTEHIHMAJLHOMY  IOCTABIIMKY, I1OJIAIOIIEMY
KOHKYPCHYIO 3asaBKYy. He gomyckaercs 3amMeHa KOINMMU aBTOPU3ALMOHHOIO IMChMa
KaKUMHU-IM00 rapaHTUMHBIMHU MMCbMAaMH OT MOTEHIIMAJILHOI'O ITOCTABIIMKA B CBSI3U
C _TEM, YTO aBTOPU3ALMOHHBIC IHChMa HE SIBJISIIOTCS TOBAPOCOIPOBOAUTEIHLHLIMU
JIOKYMEHTAMHU IIPY_IIpHOOPETEHMHU TOBapa WM BBO3€ ero Ha teppuropuio PK, a
BBIIAIOTCS JI0 IPHOOPETEHNS POIPAMMHOI0 00eCICYEHHS 110 3aIIPOCY MMOCTABIINKA
K IIpaBO00IaaTEII0 TN Pa3pad0TUHKY, UIH JUCTPUOLIOTODPY.

PacTBop A/1s1 KATMOPOBKH JaTYUKA IJIEKTPONPOBOAHOCTH — 1 miTyka. JlommkeH
ObITh B OyThUIKE eMKOCThIO HEe MeHee 500 mi. CtangapT IPOBOJAUMOCTH JOJIKEH
ObITh He MeHee 1413uS/cm. JloJbkeH MCTHOoJIb30BaThCs NI KAIMOPOBKHU JaTUYMKA
AIIEKTPOIIPOBOIMMOCTH B cpeaHeM auara3one ot 0 7o 2000 puS/cm.

Topmo3Hast cucrema 1Ji CeHCOPHOM Tese:kKU — 1 mryka. Topmo3Has cuctema
JOJDKHA KPENUThCS K TOpPLY TENEXKKUA JUIsl CO3JaHUsA DJIEKTPOMAarHUTHOIO
comnpotuBiieHus. JloykHa OBITH TMpeAHA3HAuU€HA JUIS M3YYEHHUS BUXPETOKOBOU
TOPMO3HOM CHUCTEMBI, Uil HCCIIEIOBAHUS B3aMMOCBSA3M MEXAY HWHAYKTUBHBIM
CONPOTHUBJICHUEM M KOJIMYECTBOM MATrHUTOB M HX ITOJIOKEHHEM B TOPMO3€, IUIA
CpPaBHEHUs TOPMO3HOIO YCUIMS, CO3JaBa€MOr0 TOPMO30M, C  YCHUIIHUEM
(GPUKIIMOHHOM HaKIIAKH.

Kuuru ¢ 3xcnepuMenTamu B HuppoBoi jJadoparopum — 1 kommiekT. J[omkeH
MPEACTABIATH COO0M MOAPOOHOE ONMKUCAHUE MTPOBOIMMBIX C TOMOIIIBIO JTaOOpaTOpUn
He MeHee 130 sxcnepuMeHTOB, 0XBaTbiBaroInX TeMbl STEM, okpyxaronien cpebl,
aHaJM3a MOYBbI, KAYECTBA BOJIbI, BO30OHOBIISIEMOM SHEPTUU, HH)KEHEPUH, SKOJIOTHUH,
pOOOTOTEXHUKH U MaTeMaTWKu. Jlo/kHBI OBITH THHOTPAPCKUM  CIIOCOOOM
u3nanaple KHUTH (popmatom He MeHee A-4. J[O/DKHBI OBITH TPEAYCMOTPEHBI
DKCIIEPUMEHTHI CO BCEMH JaTYMKAMHU M yCTPOWCTBAMH, BXOJSAIIUMU B COCTaB
naboparopuu. J{OIKHBI OBITH HA TOCYJJAPCTBEHHOM /MM PYCCKOM SI3bIKE.

JOHNOJIHUTEJBHOE OBOPYJ1OBAHUE



Anrteuyka — 1 xkoMmiuiekT. JlookHa ObITh MpeAHA3HAYEHA JJIs OKa3aHHs CaMo- U
B3auMonomoniu. JlomxHa ObITh MpeaycMOTPEeHa BO3MOKHOCTD KPEIUICHHUS K CTEHE.
Arnreyka J0JKHA KOMIUIEKTOBAThCS ChEMHBIMU NOJIKaMu. /[Bepua 1oiKkHa OBITH
o0opy/noBaHa Bpe3HBIM 3aMKOM. [IOKpbITHE anTeukH JAOHKHO OBITh MOJMMEPHOE
IIOPOILIKOBOE CBETJIOr0 IBETa, MaTepuan JOJrOBEYHBIM, HW3HOCOYCTOWYHBBIM,
YAApONpPOYHBIM, OrHEYHNOPHBIA U JOHKEH O0JaJaeT aHTUKOPPO3UUHBIMU
cBoiicTBamMH. B KOMIUIEKTE JOJIKHBI HAXOAUTHCS HEOOXOIUMbIE IPUHAJIEKHOCTH
JUIsL OKa3aHWs NEPBOM MEIMLIMHCKOW IOMOLIM HE MEHee: JIEHKOIUIacThIph — 2
YIIAKOBKU; OMHT MapJIeBbIil CTEpUIIbHBIN — | IITyKa; OMHT MapJieBbli HECTEPUIIbHBIN
— 1 mTyka; Bara MEOUUMHCKAs CTepuibHas — 1  yIAakoBKa; IKIYT
KpOBOOCTaHAaBJIMBAOUMI — | mrykKa.

Bymara pus kcepokca A-4 - 1 mauka. He menee 500i. ITnotHocTs HE Menee 80
TpaMM.

I'yoka njs mapkepHoii 1ocku — 3 mTyku. J[omkHa OBITH NMpegHA3HAYCHA IS
CYXOTO CTHpaHUs 3alKUCEN C MAPKEPHBIX JOCOK U JIOJKHA UMETh U3HOCOCTOMKYHO
MTOBEPXHOCT.

Kop3una pist mycopa — 1 mryka. [Inactuxosasi.

JIOTOK TUIACTHKOBBIN ¢ KPbIIIKOW — 3 mTyku. KoHTEHHEp 11 XpaHECHHS U
nepeMeleHus, pasmepsl He MmeHee 312 x 427 x 75 mM. JloikeH ObITh MU3TOTOBJICH
U3 MPOYHOIrO IUIACTUKA. B KOMIJIekTe MOJKHA OBITh MPOYHO 3aKPhIBAOIIASCS
KPBIIIIKA.

JIoTOK MIacTUKOBBIN ¢ KPbIMKONH — 2 mTYKH. KOHTeWHEp 11 XpaHEeHUs U
nepemelteHus, pasmepsl He MmeHee 312 x 430 x 225 mm. JloimkeH ObITh M3TOTOBJICH
U3 MPOYHOTO IUIACTHKA. B KOMIIEKTe MOJDKHA OBITh MPOYHO 3aKPBHIBAIOIIASCS
KPBIIIKA.

Marnurtsl — 2 Ha6opa. HaGop MarHuTOB 111 MapKepHOU JOCKU THAMETPOM HE
menee 30 mM. B HabGope 10KHO ObITh HE MeHee 12 MarHuToB.

Mapkep — 3 nadopa. [IpenHasHadensl AJis nMUcbMa Ha MarHMUTHO-MapKEpPHBIX
nockax. Jlomken 6bITh Ha0Op U3 4 pa3HbIX LBETOB.

Ouxu 3amuTHbIE — 20 MTYK. J[0JOKHBI OBITH PEIHA3HAYEHBI JIS 3aIlIUThl OPTaHOB
3pEHUs TP BBITIOJHEHUHN 1a00paTOPHBIX PaboT.

IlepuaTtku 3ammuTHbIe — 20 map. /[o/okHBI OBITH MpETHA3HAYEHBI JJIS 3aIUTHI
KO PYK IPU TMPOBEICHUH JTA0OPATOPHBIX padoT.

Xagar — 20 wryk. /{omkeH ObITh U3TOTOBJIEH U3 XJIOMYATOOYMaKHBIX TKAHEH.



OPOPMJIEHUE KABUHETA

Ctena Jlororun STEM - 1 mryka. OcHOBaHHE JIOJDKHO OBITh M3TOTOBIICHO M3
kauecTBenHoro I1BX Tommmuoi 5 Mm. Ha Hero pomkHa ObITh HaKJIeeHA ICIbHAs
CaMOKJIESIAsCs MBETHAs MIEHKA. TeKCT U PUCYHKH JOJDKHBI ObITh HAHECEHBI Ha
MIEHKY METOJIOM IOJHOIBETHOM meuatu pazperneHueMm 1440 dpi Crenn noinkeH
COCTOATh W3 9 OTHeNnbHBIX 3JIeMeHTOB. JlOJDKHO OBITH 4 »JeMEHTa B BHJIC
NPSIMOYTOJIBHBIX ~ TpalelMil pasHbIX SIPKUX 1BeTOB. OdopmieHHe JT0HKHO
COOTBETCTBOBATh HAa3HAYCHUIO KaOWMHETAa U OOBEIUHSTHL B ceOC MOHSATHUS HAYKH,
TEXHOJIOTUW, WHXKCHEPUU W MAaTEeMaTHUKH. MeEXay 3JeMEHTaMu MPSMOYTOJIbHBIX
Tparneuuii ToJKHbI pacrionaratecs 4 sneMenta OykB STEM pasHbix 1nBetoB u 1
MPSAMOYTOJBHBIM  dJ€eMEeHT cuHero 1Beta ¢ Haamucklo LABORATORY,
BBITTOTHEHHOM OebiM 11BeToM. bykBbl STEM noimkHBI ObITh M3roToBICHBI M3 [IBX
TONIIMHON 5 MM, AUCTaHUUS (HOXKKa) 5 MM. B KOMIUIEKT AOJAKHBI BXOJUTH
KPETEKHBIE SJIEMEHTHI.

Kamro3u — 0 koMIU1eKTOB. JIOJDKHBI IPEACTABIIATh U3 CEOS CUCTEMY, COCTOSIIYIO
Y3 BEPTUKAJIbHBIX JIaMEJIEW C BO3MOKHOCTBIO PETYJIMPOBKHU ITOTOKA CBETA B HYKHOE
HarnpasyieHue. JIOJDKHBI KPEMUTHCS K MOTOJKY WU KapHU3y. Jl0JbKHBI OBITH Ha BCE
OKHa B KaOWHETE.

Possi-mropa 3atemusiiomas — 0 KoMmiIeKToB. J[0OKHBI 00€CTIeYMBATD 3aIUTY OT
IIPOHUKHOBEHUSI COJIHCUHBIX Jydeld B KaOwWHeET. J[oJDKHBI OBITh Ha BCE OKHA B
KaOUWHETE.



