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1. OcHOBHBIE IOHATHS, ONPEAEICHUSI H COKPAILEHHS

Hacrosmme Metoauyeckue peKOMEHIAUN COAEPIKAT CIIEAYIOINAE TOHATHAS U
OIIPEACTICHUS

[leparornueckuii TexHonapk «KBaHTOpHyM» — TUIOMIAJKA, opMUpyeMas Ha
0a3e 00pa3oBaTeNbHONW OpraHu3alii BbICHIETO 00pa30BaHUS, MOBEIOMCTBCHHOM
MwunnucrepcTBy  npocsenieHus  Poccwiickoit  @epepanuu, W ocHaaemas
BBICOKOTEXHOJIOTHYHBIM 00OPYIOBAaHHEM, CPEICTBAMU OOYUEHHUSI U BOCIIUTAHUS C
LUEJNBK0  PA3BUTHS  YCIOBUM MO  OOECIEUEHUI0 CUCTEMBI  OOpa30BaHUs
BbICOKOKBAJIM(PULIIMPOBAHHBIMU KAJpaMH JJIsl peaii3allid YUYEOHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOM M  TEXHOJIOTMYECKOW  HampaBJICHHOCTECH  (mamee —
[Tenarornyeckuii KBantopuym).

UH@ppacTpyKTypHBbIi  JMCT — TEPEYCHb MUHUMAJILHO  HEOOXOAUMBIX
(OYHKIMOHANBHBIX W TEXHUYECKUX TPEOOBAHWI W MUHUMAJBLHOTO KOJMYECTBA
000py0OBaHUS, PACXOTHBIX MATEPUAJIOB, CPEACTB OOYYCHUS W BOCIHUTAHMS IS
ocHatenus [legorornueckoro Keanropuyma.

denepanbHblid OMEPaTop — OpPraHu3alrs, MOABEAOMCTBEHHAs MUWHHCTEPCTBY
npoceenicHus Poccumiickoii  ®denepaummn, obecneunBaronias OpPraHU3alMOHHO-
TEXHUYECKOE, METOAMYECKOE U MH(POPMALMOHHOE COMPOBOKICHUE MEPONPUITHIN
no cospanuto llegarornuecknx KBaHTOpuyMoOB B pamkax (eAepaJibHOTO MPOEKTa
«CoBpeMEHHas IKOJIa» HAMOHAIBHOIO MpoekTa «O0pa3oBaHUEy.

Hacrosmme  Meroauueckue  PEKOMEHIALMU  COAEP)KAT  CICAYIOLIUE
COKpaLIEHU:

CryaeHtel — oOywaromuecs 0O0pa30BaTE/IbHBIX OpraHu3aliii  BBICIIETO
oOpa3oBaHusl, MOJBEIOMCTBEHHbIX MUWHUCTEPCTBY NPOCBEIICHUs Poccuiickoit
Oenepaunu.

[IxonbHUKN — 00yUaromuecs 001e00pa3oBaTe/IbHBIX OPraHU3aIUi.

[lenarornueckuii By3 — 00pa3oBarenabHasi OpraHu3anus BEICIIET0 00Pa30oBaHMsl,
oABEIOMCTBEHHAas MuHUCTEPCTBY npocBelieHus Poccuiickoit  denepanuu,
KOTOpas ykaszaHa B pacnopsbkeHuu [IpaBurensctBa Poccuiickoi denepauuu OT
27 wrons 2018 1. Ne 1293-p (B pegakuuu ot 6 anpenst 2020 1. Ne 907-p).

2. O0mue moJI0KEHUA

Hacrosimme Metoaudeckne pekoMeHpaumu (nanee — Pexkomenaanmmn)
pa3paloTaHbl ¢ LENBIO 00ECTICUEHHS CAUHBIX OPraHU3alMOHHBIX U METOANYECKHAX
YCIIOBUI cO3aHus U OOIIMX MOAXOA0B K (PyHKIMOHMPOBaHUIO [lemarornyeckux
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KBaHTOpHYMOB, a TakKe OINPENETEHUss OCHOBHBIX HAIPABIICHWM OpraHu3anuu
00pa3oBaTeNbHOM  JCATEILHOCTH MNEAATOTMYECKUX BY30B, PEAIM3YEMBIX C
UCIIOIB30BaHMEM pecypcoB [lenarorndyeckux KBaHTOPUYMOB.

Pexkomenpanyu HampaBieHbl HA (POPMUPOBAHUE YCIOBHMHA Ui JAOCTHXKEHMUSI
uesel, mokasareneid um pesynbrara «Ha 0a3e oOpa3oBaTenbHBIX OpraHu3anuii
BBICHIETO 00pa30BaHMs CO3/1aHbl U (PYHKIIMOHUPYIOT MEJArorn4ecKue TEXHONapKu
«KBantopuym» QenepanbHoro npoekra «COBpeMEHHas WIKOJIa» HALMOHAJIBHOIO
npoekta «O0pa3oBaHUE).

PekoMeHpanMu MpeAHAa3HAUYEHbl ISl  PYKOBOAMTENEH M CIICHUAIMCTOB
NEAArOTUYECKUX BY30B JIJIsl MCMOJIB30BAHUS NPH IJIAHUPOBAHUM PAOOTHI, B TOM
YHUCJIE B YACTH PA3BUTUS MATEPUATBHO-TEXHUYECKOH Oa3pl W 0Opa3oBaATEIbHOM
Cpelpl, COBEPIICHCTBOBAHHUS METOAMKH W MOAXOJOB K MPEMOAABAHUIO yUECOHBIX
JUCIUIUTMH  (MOJYJEH) B paMKax peanusanuu 00pa30BaTE/IbHBIX MPOrpaMM
BBICILIETO MEJArOrMYECKOr0 00pa30BaHus U JOMOTHUTENBHBIX TPO(PECCHOHATBHBIX
nporpamm ajist paAOOTHHKOB CUCTEMbI 00Pa30BaAHUS.

Ilenarornueckne KBaHTOpHUYyMBI CO3MAIOTCS 3a CYET CPEACTB (heaepaibHOro
Oro/KETA, MPEAYCMOTPEHHBIX B paMkax (eaepanbHoro npoekra «COBpPEeMEHHas
HIKOJIa» HALMOHAIBHOTO mpoekra «O0pa3oBaHKe», a TaKke CO(PUHAHCUPOBAHUS
U3 CPEJICTB NEAArOTMYECKUX BY30B U (MJTM ) BHEOKKETHBIX HCTOYHUKOB.

Llens co3manusa Ilemarormyeckoro KsaHTOpHyMa: pa3BUTHE MaTEPUAIBHO-
TEXHMYECKON Oa3bl MEAarorn4ecKMX BY30B C LETBI0 MOATOTOBKHA CTYJEHTOB U
NEAArOTUYECKMX  PAOOTHUKOB Ui OOECHEYEHHs CUCTEMBI  0Opa30BaHUs
BbICOKOKBAJIM(PULIIMPOBAHHBIMM ~ KaJpaMu 1Ji1  (POPMUPOBAHUSL  €CTECTBEHHO-
HAyYHOH, TEXHOJOTMYECKOW, MAaTreMaTU4eCKo W [U(pOBOH TIpPaMOTHOCTH
IIKOJIbHUKOB HA YPOBHE MEXKAYHAPOAHBIX CTAHIAPTOB KAk 00sA3aTenbHON
cocTapisromeil o0meil (PyHKIMOHAIBHOW TPaMOTHOCTH 3a CYET NPHUMEHCHUS
COBPEMEHHBIX MEJATOTHYECKUX TEXHOJIOTHMA, CPEeACTB OOYUYECHHsI U BOCITUTAHMS C
OTOPOIl HA MPAKTUKY YUEOHBIX UCCIICTOBAHUIA U TPOEKTOB.

[legarormueckue KBaHTOpI/IYMBI CO3aar0TCA Ajid IMPOBCACHHUA IPAKTHHYCCKUX
3QHATHH CO CTyACHTAMH MCAArOrmviCCKUX BY30B, ITOBBIHMICHHA KBaJ'II/Iq)I/IKaI_[I/II/I
neaarornucCKux pa6OTHI/IKOB, HpO(i)eCCHOHaHBHOﬁ OPHUCHTAlMH IIKOJIEHHUKOB.

Cozpmanne  Ilemarormvecknx  KBaHTOpHyMOB — 00€CHEYMBACT  PELICHUE
CIICAYIOLIMX 3a1a4:

— opranu3anuss  OOy4YeHMs  CTYJECHTOB  METOJMKAM W  TEXHOJOTHSM
NPENoAABaHNUs YYEOHBIX MPEAMETOB E€CTECTBEHHO-HAYYHOW W TEXHOJOTMYECKON
HAMPABJICHHOCTEH C MCHOJB30BAHUEM COBPEMEHHOIO OOOpPYIOBaHMS, CPEACTB
OOy4eHUs: W BOCHUTAHMS, B TOM YHCIE JUIsl TMOArOTOBKM K MEIArOrM4eCKOi
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AEATEIbHOCTH Ha 0Oa3e JETCKMX TEeXHONapkoB «KBaHTOpUyM», LIEHTPOB
€CTECTBEHHO-HAYYHONW WM TEXHOJIOTMYECKONW HampasiIeHHOCTEN «Toyka pocrtay,
LHEHTPOB U poBoro odpazopanus «IT-kyO»;

— TIOBBILICHUE KBTI QUKALIMU Ne1arornyeckux pPabOTHUKOB
001eo0pa3oBaTeabHBIX OpPraHu3aliii, B TOM YUCJIE OCHAIIEHHBIX COBPEMEHHBIM
00OpyIOBAHUEM W CPEIACTBAMM OOYYEHHS] W BOCHUTAHUS (JIETCKAE TEXHOMAPKU
«KBaHTOpUyM», EHTPHl 00pa30BaHUsl €CTECTBEHHO-HAYYHON U TEXHOJIOTMUYECKON
HanpaeieHHOCTEH « Touka pocTta», HEHTPsI HUppoBoro oopazosanus «IT-kyO»);

— OpoBeACHUE MPO(YOPUEHTALMOHHOW ACATENBHOCTA CO IIKOJBHUKAMHU IS
IOPUBJICUEHUS K MOCIAEAYIOMIEMY TOCTYIUICHUIO B TENArorMyeckue BY3bl, B TOM
YUCe Yepe3 MEPONpUsATHS ¢ OPOPUILHBIMA MEAarOrMUYECKUMHU  KJlaccamu
0011e00pa30BaTENbHBIX OPraHU3ALNN.

Coznanue [lemarornuecknx KBaHTOpHYMOB OCYIIECTBIISETCS B COOTBETCTBUU C
ITopsakoM, yTBEp)KIEHHBIM  pacnopsbkeHneM  MuHnpocseleHus — Poccun
or 19 deppans 2021 r. Ne P-55 «OO0 yTBEepKICHUM NOPSAKA ONPEACTCHUS
OUYEPETHOCTH CO3JaHMs MEJArOrMYECKUX TeXHOMApKOB «KBaHTOpMym» Ha 0aze
00pa30BaTeNbHBIX OPraHu3aluii BEICIIET0 00pa30BaHUs, HAXOJAIIMUXCS B BEICHUH
Munnpocseniennst Poccumny». ['paduk co3nanmsa Ilenarornvecknx KBanTtopuymoB
npuseaeH B [Ipunoxenun 1 k Pexkomenpanusm.

CyObexramu Poccuiickoit denepaunn u 00pa3oBaTENbHBIMU OpPraHA3aLMsAMU
BBICIIETO OOpa3oBaHMsl MOTYT OBITh CAMOCTOSITEIBHO WHHULMWUPOBAHBI W
peaM30BaHbl  MEPONpPUATHA MO co3maHuto llemarormueckux KBaHTOpUYyMOB,
COOTBETCTBYIOIIMX MOJIOKEHUAM HACTOSAMIMX PEKOMEH TaliHiA.

OpraHn T1OCyAapCTBCHHOW BjacTu CcyObekTOB Poccuiickoii  denepanuu,
OCYILECTBISIOIMUI TOCYJaPCTBEHHOE YIpaBICHHE B cdepe o0pa3oBaHUs, WA
oOpasoBarenpHas  OpraHu3anus  BeicIero  oOpa3oBaHuss  WH(MOPMHPYET
denepanbHOro oneparopa B ciydae co3nanus [lenarornueckoro Keanropuyma 3a
cueT cpeactB Owomkera cyObekra Poccmiickoii ®denepaumm u (WM) WHBIX
VCTOYHUKOB (B TOM YHCJIE BHEOKOKETHBIX ).

[IpuBeneHHnble B HACTOAIMMX  PexkomeHpanusx  TpeOOBaHWUS ~ HOCAT
PEKOMEHAATENIBHBIN XapaKTeP.

3. Iopsimok co3nanus

B wensx cozmanusa Ilemarornueckoro KBaHTopryMa B IMEIArOrdye€CKOM BY3€
MPOBOJUTCS PAI CICIYOIUX MEPOIIPUSITHH:



1) yTBEpXKACHME JIOKAJbHBIX HOPMATHBHBIX AKTOB, PETJIaMEHTHPYIOIINAX
co3ianue U pyHKuronuposanue [ legarornueckoro KBantopuyma,

2) TMOArOTOBKA TIOMEUICHWM TIEAarorMYecKoro By3a JJis  pa3MEIICHUS
[Tenarornueckoro KpaHtopuyma ¢  y4eToM C(OPMHUPOBAHHOTO  MPOEKTa
30HMPOBAHUS U Au3aiiHa 00pa30BATEIBLHOIO MPOCTPAHCTBRA,;

3) mpoBencHWE 3aKymok ais ocHamieHus Ilemarormyeckoro KeanTopmyma
000pyZ0BaHUEM, CPEACTBAMU OOYUYECHHUS M BOCIIUTAHUS C YUYETOM COMIACOBAHHOTO
¢ denepanbHBIM OMEPaTOpOM HHPPACTPYKTYPHOTO JIMCTA,

4) mnojaydeHue, YCTAHOBKA M Hallagka oOOpyAOBaHMS Ui OCHALICHUS
[Teparoruueckoro KBantopuyma,

5) kagpoBoe obecrieueHue aesaTenbHOCTH [lenarornueckoro Keanropuyma,

6) MOBBILIEHUE KBATM(UKALIMK MPOPECCOPCKO-MPENOAABATEILCKOIO COCTaBa
NEIarOTMYECKOro By3a, 00€CHeUMBaroUIero 00pa3oBATENBHYIO NEATEBHOCTh HA
0aze llegarormyeckoro KBaHTopuyma, Mo JOMOJHUTENBHOW MPOECCHOHATBHON
nporpaMMe Ha 0ase denepanbHOro oneparopa,

7) OOHOBJICHHE COJCP)KaHHUSI OTIAECIAbHBIX padOuMX MOPOrpaMM  KypCOB,
JUCLUIIIMH (MOAYJEH), mporpaMMm ydeOHOW W TPOW3BOJACTBECHHONH MPAKTHKHU C
ydeToM nmpuMeHeHns pecypcoB [lenarornueckoro Keantopuyma, popMupoBaHue
T1aHa 00pa3o0BaATENBHBIX MEPOITPHSTHIA,

8) obecreueHue UH()OPMAIMOHHOTO COMPOBOXKICHUS OTKPBITUS
Ilemarornueckoro Ksantopruyma, B TOM YHCIIE C IPUBJICYEHUEM CPEACTB MAaCCOBOM
uH(pOpMaLUH.

Cozpnanue Ilemarormueckoro KBaHTOpuyMa PEKOMEHIYETCS OCYIUECTBISATH
[EJarorTMYeCKUM BY30M B COOTBETCTBHM C NEPEYHEM MEPOINPUATHA U CPOKAMH,
ycTaHoBJIICHHBIMU B [lpunoskennn 2 k PexomenganusMm. BBIOJIHEHHE KaXA0TrO
MEPONPUATHUS [peanoiaraet (dopmupoBaHue, COTJIacOBaHUE (rpu
HEOOXOMMOCTH) M YTBEPXKIACHHE MNEAArOTUYECKUM BY30M COOTBETCTBYIOLIMX
JOKYMEHTOB.

3.1. YTBep:Kaenue JIOKAJIbHBIX HOPMATHBHBIX aAKTOB,
perjJaMeHTHPYIOIIUX co3AaHue H (yHKuuoHupoBaHue Ilemarorm4eckoro
KBanTopuyma

Peanuzanms nenaroruyecKuM — BY30M  MEPONPUATHI 1O CO3JAHUIO U
(OYHKIIMOHUPOBAHUIO [legaroruueckoro KeanTopuyma PEKOMEH Iy ETCS
COMPOBOXKIATH U3TAHUEM JIOKATBHBIX HOPMATUBHBIX aKTOB:



1) OO0 yTBEpXACHWM TOJOKECHUH O CO3J4aHUM W (PYHKIMOHMPOBAHUH
[legarornueckoro KpaHTopuyMa (TUMOBBIE TMOJIOKEHUS O CO3JAHUM U
¢ynkumonupoBanun  I[lenarormveckoro  KBaHTopuymMa  MpeACTaBlIEHBl B
[Tpunoxkennu 3 k Pexomenanusm).

2) O Ha3HAUEHUM OTBETCTBEHHOIO JIMILA, OCYLIECTBIISIOIIECIO (PYHKLHMH MO
KOOPAWHALMKA W COMPOBOXKACHUIO MEPOINPUATHI M0 co3gaHuto Ilemarornyeckoro
KBantopuyma.

[Tonoxkennss 0 co3manmm W (yHKUMOHMpoBaHuM  [lemarormueckoro
KBaHTOpHyMa OTPaXKAKOT UX OCHOBHBIE XAPAKTEPUCTUKH, B TOM YUCIIE:

— HenM W 3aJaud  co3jaHus W (yHKOuoHuMpoBaHus [lemarormueckoro
KBanTopryma, OnpeAeneHHbIE ¢ yYETOM MOJOKEHUH HACTOAIMX PekoMen nanvii u
CHelM(UKHN MeIarornueckoro By3a,;

— npucBoenue Ilemarormyeckomy  KBaHTOpUyMY  MMEHM  M3BECTHOTO
. 1
poccuiickoro neparora (aestens B cepe 00pa3oBaHus U MEJIArOruKm)

— uHGPOPMALMIO O COCTABE MOMEIICHUN AJig pasMemeHus [lemarornyeckoro
KBanTopyma M WX MECTOPACIONIOKEHUN (aapec, TOo@Aab MNOMEIIEHWH,
JOCTYIHOCTB ),

— MEPEYEHb MEPONPUATHH M CPOKH (JOPOKHYKO KapTy) NO CO3JaHUI0 U
¢yHkuronnpoBanuto [lenarornueckoro Keantopuyma,

— OPUMEPHBIM pacueT 3arpar NEAaroruyeckoro By3a Ha pealu3alluio
JOPOKHOM KapThl HA TEKYIIUH TOM, a TakkKe MOAACPXKKY (DYHKIIMOHUPOBAHUS U
pazBuTHs llegarornyeckoro KBantopuyMa Ha TEKYIIMHA TOA U TJIAHOBBIN MEPUO
(c pa3OMBKOIi 1O TOIAM);

— MEPEYCHBb TMOKA3aTeNICH W WHIMKATOPOB AeATENbHOCTH llemarormueckoro
Kgpantopuyma B coorBercTtBHM C [Ipwnoxkennem 4 k PexkoMeHmanmmsM W HX
3HAUEHUS HA TEKYLIMA rOJl ¥ INTAHOBBINA NEproA (C pa3OMBKOM 1O rojam);

— Mpeanojlara€Mblii mepedyeHb 00pa30BaTENIbHBIX MPOrpaMM W MEPONPHUSITHHA,
HAMPABJICHHBIX HA BBIMOJIHEHUE TIOKA3areieii W UMHAUKATOPOB JEATEIBHOCTH
[Teparoruueckoro Ksanropuyma,

— UHEBIE MapameTpsl, COOTBETCTBYIOLIUE MOJIOYKEHUSIM HaCTOALLINX
Pexomenaanmii.

1 Pexomenxyerca mpucsoenue Ilegarormdaeckomy KsantopumyMy HWMEHH HAy4HO-TIEAArOTHIECKUX
pa6OTHI/IKOB, UMCHOINUX MPAMOC OTHOLICHUC K HUCTOPUH, AOCTUXKCHUIO PC3YJIbTATOB U PA3BUTUIO
MCAArOTHYCCKOT0 By3a WIH MEJATOTMYCCKOW JCITCIBHOCTH Ha TEpputopuu cyobektra Poccuiickoit
Oeaepanyu



Pekomenayercst BkiroueHue B [1ooskeHHE MPEANonaracMoil OpraHu3aluoOHHON
(pyHKUMOHAIBHON) CTPYKTYPBL, CHCTEMBl YIPABICHHS W  KOHTPOIS 34
JOCTH KEHUEM ToKaszareneil nedarenbHOoCTH [lemarormyeckoro Ksanropuyma. [lpu
co3manmn llemarormyeckoro KBaHTOpryMa pPEKOMEHIYETCS MPEAYCMOTPETh
BBIJICTICHUE B CTPYKTYPE MENArOrMYECKOr0 By3a COOTBETCTBYIOIIEE CTPYKTYPHOE
NOJIpa3ACIICHUE.

Jlng  ocymecTBiIeHHs OOIIEro KOHTPOJs 3a co3naHueM [legarormyeckoro
KBantopuyma u obecnieueHus B3auMOJACUCTBUSL ¢ DenepaibHbIM ONMEPaTOPOM B
NEJArorM4eckoM By3€ W3 4YKClIa JCHCTBYIOMUX PAOOTHUKOB PEKOMEHAYETCS
Ha3HAYUTh  JOJDKHOCTHOE  JIALO, OTBETCTBEHHOE 3a KOOpAMHALMIO U
COMPOBMKIACHUE MeponpuaTuil no co3ganuto Ilemarormueckoro KeanTopuyma.
VYkazaHHOE JMIIO O0ECMEUnBACT NMPEIOCTABICHUE JOKYMEHTOB M HEOOXOIUMOM
uH(OpMaIK B COOTBETCTBUH C YCTAHOBJIEHHBIMU HACTOSIIMMU PeKoMeH aanusMu
CPOKaMH, a TarKe Mo 3ampocaM MuHHCTEpCTBA MPOCBElleHUs Poccuiickoit
Oeneparun 1 GeaepanpbHOro oneparopa.

3.2. IoaroroBka  mnoMeLIeHHH  MEeJArOrH4ecKoro  By3a  AJd
pa3memnenus Ilenarornueckoro Kanropuyma

[Tpu cozpnanum Ilenarormdyeckoro KaHtopruyma pekOMEHIYETCS OOHOBJIEHUE
00pa3oBaTeNpHOr0  MPOCTPAHCTBA  MEAArOrmyeckoro  By3a.  OOHOBIICHME
00pa3oBareNpHOr0  NPOCTPAHCTBA s pasMemeHus  [leparormueckoro
KBaHTOpHyMa OCYIIECTBIIAETCS 34 CUET CPEACTB MENarOrM4ecKoro By3a, a TaKKe
CPE/ICTB UHBIX HCTOYHUKOB, B TOM YMCJIE BHEOIOKETHBIX.

[TpoekTHpoBaHKE, 30HMPOBAHHWE TMOMEIICHWI  MEAArorM4ecKoro  By3a
PEKOMEHIyeTCd  NPEAyCMOTPETh  NYTEM  BBIACICHHS  COOTBETCTBYHOLIMX
(YHKIMOHANBHBIX 30H Uil 3(Q(EKTUBHOTO Pa3MCEIICHUS W MCIOJIb30BAHUS
oOopynoBanusi, cpeacts  oOyueHms ©  BocrmuTanus  [lemarormueckoro
KBantopuyma.

Pexomenayercs, uroOwl [lemarornyeckuii KBantopuym BKJrOYan B ceOs HE
MEHEE TPEX TOMEIICHHU:

— HE MEHee JBYX YUYEOHBIX MOMEUICHHWNA sl peam3auuy 00pa3oBaTeIIbHbBIX
oporpaMM W pa3MelleHuss  O0OPYAOBaHUS  €CTECTBEHHO-HAYYHOH W
TEXHOJIOTMYECKOH  HAMpaBJICHHOCTEH (Uisl  TPOBEAeHHWS J1a0OpaTOPHBIX W
HNPAKTUYECKUX 3aHATHH €CTECTBECHHO-HAYYHOM 51 TEXHOJIOTHYECKON
HAMPABJICHHOCTEN );

— TMOMEINEHUE JUIs CO3JaHMs BHIACOMATEPUAIOB (3amucu BEOWHApPOB M
NPE3EHTALMOHHOTO KOHTEHTA).



["abaputel 1 oOmas muomaae npoctpaHcTB [lemarornyeckoro Keantopuyma
3aBUCAT OT KOJIMYECTBA OOYYAKOINUXCS W COOTBETCTBYIOMIMX 3THUM MOKA3aTENsIM
rOCYJApCTBEHHBIX ~ HOPMATMBOB. PexoMmeHayemas  Iiomans  TPOCTPAHCTB
[Tenarornyeckoro Keanrtopuyma cocrasisieT He MmeHee 100 KBagpaTHBIX METPOB U3
pacueta: He MeHee 80 KBaApaTHBIX METPOB JJIsl OCHOBHBIX YUCOHBIX MOMELICHHN
(He meHee 40 KBagpaTHBIX METPOB Ul KaXKAOrO MOMEHICHHs) U HEe MeHee 20
KBAJPATHBIX METPOB Ui TOMEIUECHHS JUIsl CO3JaHHsS BHJIECOMATEPUAIIOB.
Pekomenayercs mnomenienuss Ilemarormyeckoro KBanTopmyma —o00ecneumTh
OecraTHbIM OECIPOBOIHBIM AOCTYNOM K ceTh «HTepHeT» (Wi-Fi) He menee 100
MErabHUT/CeK, HEKTPOCHAOKEHHE (ISl KaXKA0r0 y4eOHOro MECTa).

ITomewenus Ileparornueckoro Ksanropuyma peKOMEHAYETCS pacrojiarartb B
npeaenax OJHOro 34aHus (Kopryca). Pekomenayercs pa3Memars BCe MOMEIIECHHUS
Ilemarornyeckoro KBaHTOpMyMa Ha OJHOM OJTaXe€, B COOTBETCTBUU C
JNENCTBYIOIUMU CaHUTAPHO-3IU IEMHOIIOTHYECKUM U TpeOOBaHUSMU K
YCTPOMCTBY, COACPKAHMIO M OPraHM3ALMK PEeKuMa padoThl 00pa30BaTEIIbHBIX
OpraHM3alMii BBICIIETO OOpa30BaHUs, B TOM YHUCIEC B 4YacTh (POPMUPOBAHUS
CHECLMATIBHBIX YCIOBUH JUId TONy4YeHHss OOpa3oBaHWsl OOY4YarOLIMMHCS C
OTPAHUYEHHBIMM BO3MOXKHOCTSIMM  3J0POBbSl M WHBaIMAaMHA. B y4eOHBIX
NOMEILIEHUSX, TI€ 00ECNEUNBACTCS MPOBEACHUE 3aHATHI €CTECTBEHHO-HAYYHOU 1
TEXHOJIOTUYECKON HaIpaBJIEHHOCTH, PEKOMEHIYyETCA [PEAYCMOTPETH
BOJOCHAOKEHUE W KAHAIM3ALUMIO, & TAKXKE BBITSDKHYK) BEHTWJISLMIO JUIs
ITOMELLEHNS TEXHOJIOTMYECKON HANIPABIEHHOCTH.

[TpoekTHpOBaHKE W 30HUPOBAHUE MOMEIIEHUI PEKOMEHIYETCS OCYLIECTBIIATh
COMIACHO COBPEMEHHBIM W AKTYyaJIbHbIM CTAHAAPTaM MPOCKTHPOBAHUS W
30HUPOBAHUSI O(PUCHBIX U OOIIECTBEHHBIX MPOCTPAHCTB (OTKPBITHIC MPOCTPAHCTBA,
3HEProcOEperarIme TEXHOJIOTHH, UCITOJIB30BAHUE BO3MOXKHOCTEHN IS HAMMCAHWUS
HA CTEHAaX M JPYrHe), YUATHIBAS PEKOMEHIALMMU MO AW3aiiHy W 30HUPOBAHUIO
[TOMEIICHUN ITenarornyeckux KBantopnymon (ITpunoxenue 5 K
Pexomennanusim).

denepaibHBIM ~ OMEPATOPOM  OKA3bIBAETCS  KOHCYJIBTATUBHO-METOAMYECKAS
NOJJACPXKKA TEJAArori4eckMX BY30B B 4acTH  (OPMHPOBAHHMS  MPOCKTOB
30HMPOBAHWST M JM3aiiHa 00pa3oBaTenbHBIX NPOCTpPaHCTB [lemarornyeckux
KBanTtoprymoB (TeneoH KOHCYJIbTaMOHHONH NUHUM DeaepaibHOTO Omeparopa
+7 (800) 200-91-85, anexrponHas noura pedkvant@apkpro.ru).

Habop nmomenieHnii 1 NpoOCTPaHCTB MOXKET OBITh PACIIMPEH B 3aBUCUMOCTH OT
MMEIOIIMXCA B NEAArOrMYECKOM BY3€ VCIIOBMM, & TAKXKE B CIIy4ae PACIIMPEHUS
NEPEYHS HAPABJIECHUH 00pa30BaTENbHBIX MPOTPAMM, MIAHUPYEMBIX K PeATM3alAn
Ha Oasze [lemarormueckoro Keantopuyma. [lpu opranmsanmm o0pazoBaTeIbHOIO
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npoctpanctBa [legarormueckoro Kpantopuyma pekomMeHayercsi (POpMUPOBAHUE
30H JUIsl TMPOEKTHOW [EATENIbHOCTH, KOBOPKMHIA M MHBIX 0Opa30BaTENbHbBIX,
JOCYTOBBIX ¥ QIMUHUCTPATUBHBIX MPOCTPAHCTB.

3.3. IIpoBenenune 3akynoxk aast ocHamenuss Ilexarormueckoro
KBanTopuyma o0opynoBanuem, cpeacTBaMu 00y4eHUs1 1 BOCIUTAHUS

[Ippu  obecneueHun  MeponpusTH MO  co3aaHuio  [legaroruueckoro
KBaHTOpHyMa neaarorn4eckuM By30M 00€CIEUUBAETCS COOMIOICHUE TPEOOBAHMIA
K TEXHUYECKOMY OCHalleHuo nomMemennid [lenarornueckux KBaHTOpUymMOB
0o00OpyJ0BaHUEM, CpPEACTBAMU OOYYCHHSI W  BOCHMTAHUS, YCTAHOBJIEHHBIX
HACTOSALUMHU PeKOMEHIaIsAMU.

3a cyer cpeAcTB (peaepanbHOro OrOKETa, MPEIYCMOTPEHHBIX HA pealin3alliio
denepanbHoro mnpoekra «CoBpeMEHHas WIKOJa», MEAarorMueckuM  BY30M
o0ecrieunBaeTCs 3aKynka CIASAYIOLIEro 0OOpYJIOBaHUS, CPEACTB OOy4YeHHS U
BOCIIUTAHUS:;

— 000pya0BaHKE, CPpeACTBA OOYUYEHUS] U BOCIUTAHUS JUISl UCIIOJb30BAHUS TTPU
peanu3anmu  KypcoB, YYEOHBIX JHUCUMIUIMH (MOJIYJCH) €CTECTBEHHO-HAYYHOMU
HAPABJICHHOCTH,

— 000pya0BaHKE, CpeACTBA OOYUYEHUS] U BOCIUTAHUS JUISl UCIIOJb30BAHUS TTPU
pealM3alii  KypcoB, VYEOHBIX JUCHUIUIMH (MOAYJEH) TEXHOJOTHYECKON
HaIpPaBJIECHHOCTH,

— 00opyIoBaHKE 15 3aMMCH BEOMHAPOB U MPE3CHTALIMOHHOTO KOHTEHTA.

3a cUeT CpEeACTB MEOArOrMYeCKOr0 By3a, a TAaKXKE CPEICTB HHBIX
UCTOYHUKOB, B TOM 4YHCJIC BHEOKJKETHBIX, MEJArOri4ecKoMy  BY3Y
PEKOMEHyeTCs TPUOOPETEHNE COOTBETCTBYIOIIEH MEOETN 1 MPH HEOOXOIMMOCTH
JIOTIOJTHUTENIBHOTO  000pY/IOBaHUST W CPEICTB OOYYEHUST W BOCIMTAHMS ISt
paclIMPEHUs YCIIOBUN JUIsl MPAKTUYECKOM MOTOTOBKH OOYYArOIMIMXCSI.

HHdppacTpykTypHbIii JUCT (PopMUpyeTCS NEAATOTMYECCKUM BY30M C YYETOM
MPUMEPHOTO MEPEUHST 0OOPYA0BAHHUS, PACXOIHBIX MAaTEPUATIOB, CPEACTB OOYUCHUS
n Bocnutanus ([Ipunoxenune 6 k PexkoMeHmanusM), MTPUMEPHOTO THUIIOBOIO
UHQPACTPYKTYypHOrO  JucTa, onpeaenseMoro deaepabHbIM — ONEpPaTopoM,
MOJIOKCHUNA HACTOSAIMX PEKOMEH NaInii.

[legarorueckoMy BY3Y PEKOMEHAyeTCs corjlacoBanue ¢ DenepaibHbIM
onepaTopoM c(POpMUPOBAHHOTO HHPPACTPYKTYPHOTO JIUCTA.

[Tpu oCylIECTBICHUHU 3aKyTNOK TOBApOB, padoT, YCIAYT € LENbI0 MPUOOPETEHMS
00O0pyIOBaHMs, PACXOJHBIX MATEpPHANIOB, CPEACTB OOYYCHHMsS W BOCIHUTAHMS B

uensix coznanus llemarormueckoro KpanTopuyma 3a cueT CyOCHAuMu U3
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(denepaibHOTO OrOKETa MPUMEHSETCS HAMOHAJBHBIA PEXUM B COOTBETCTBHH C
TpeboBaHusiMu ctathl 14 denepanbHOro 3akoHa ot 5 anpens 2013 r. No 44-D3
«O KOHTpPaKTHOH cucreMe B cdepe 3aKymoK TOBapoB, padOT, yCIyr s
00eCTeUeHHUs TOCY TaPCTBEHHBIX U MYHHLIATIAJIbHBIX HY K.

KpoMme TOro, mpu OCYIIECTBICHUM 3aKyMOK NEAArOTMYECKUMU BYy3aMH
VUUTBHIBAIOTCA  MOJOKEHUA  mocTaHoBieHWW  [lpaBurenscrBa  Poccuiickoit
denepaunu:

— ot 3 nmexadbps 2020 r. Ne 2013 «O MUHUMaIBHOW JOJE 3aKYNOK TOBapOB
POCCHUICKOTO TPOUCXOKIACHUAS),

— ot 3 nekadps 2020 r. Ne 2014 «O muHUMabHOU 00s3aTeIbHON A0J€
3aKyTNOK POCCUHCKUX TOBAPOB U €€ TOCTH)KCHUH 3aKa3UHMKOMY,

— o1 30 anpenst 2020 r. Ne 617 «O06 orpaHAUYeHUSIX TOMYCKA OTACIIBHBIX BUIOB
MIPOMBILIEHHBIX TOBAPOB, MPOUCXOASAIIMX W3 WHOCTPAHHBIX TOCYAAPCTB, IS
LeNed  OCYHIECTBIICHMs 3aKyNMOK Uil  O00ECNEYEeHUs TOCYAApCTBEHHBIX W
MYHULMNATBHBIX HYKI;

— oT 16 centsa0ps 2016 1. No 925 «O mpuopuTeTE TOBAPOB POCCHUHCKOTO
MPOUCXOXKICHUS, PA0OT, YCIYr, BBIMOJHIEMBIX, OKA3bIBAEMBIX POCCUUCKUMHU
JIMLIAMHU, TI0 OTHOLICHUKO K TOBAapaMm, NPOUCXOASALIMM W3 HHOCTPAHHOIO
rocyJapcTra, padotraM, yciayram, BBITOJHSIEMBIM, OKa3bIBAEMbIM WHOCTPAHHBIMHA
qunamuy (B peaakuuu nocrtaHoBieHus [IpasurtensctBa Poccuiickoit denepanuu
ot 10 utons 2019 r. Ne 878);

- ot 28 aBrycra 2021 r. Ne 1432 «O BHECEHUM U3MEHEHUI B HEKOTOPBIE AKThI
[TpaButenbctBa Poccuiickoii  ®denepanmu»y (B penakumu  [locTaHoBiieHUs
[TpaButenbcrBa Poccuiickoit ®eaepanum ot 20.11.2021 Ne 1989).

3.4. KagpoBoe  oOecnevenune  npesareqbHoctu  Ilemarorm4ieckoro
KBanTopuyma

KoHTpone 3a pe3yiabTaTHBHOCTBIO (PyHKUMOHMPOBaHUS [lemarorndyeckoro
KBaHTOpHyMa OCYIIECTBISAET PYKOBOAUTEIND IEAArOTMYECKOr0 BY3a.

Kanpoeoe obOecneuenne Ileparormueckoro KpaHTOpHymMa pPEKOMEHIYETCS
(opMUPOBATH MYTEM BBIJICTICHHS B IITATHOM PACMCAHUN NIEAArOTHYECKOrO By3a:

— JIOJDKHOCTH  pykoBoaurend [leparormueckoro KsaHtopuyma u  1ipu
HEOOXOIMMOCTH  TOJDKHOCTH  3aMECTHTENs.  pykoBoauTens Ilemarormueckoro
KBanropuyma;
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— JOJDKHOCTEH  J1abopaHTOB Uil  OOCITY>KMBaHHWS W TOATOTOBKM K
UCMOJb30BaHUI0 B 00pa30BaTElIbHON JACATETBHOCTH OOOpPYAOBAaHUS, CPEICTB
o0yueHus 1 Bocrmtanus [lenarornueckoro KBantopuyma,

— JIOJDKHOCTH CHENUANKMCTA MO Y4eOHO-METOIMUYECKOH padoTe;

— HMHBIX JOJUKHOCTCH B 3aBUCUMOCTHM OT TNOTPEOHOCTEH H cneuu(uku
METArOTUYECKOTO BY3a.

[lItaTHyr0 4YMCIECHHOCTh paboTHUKOB Ilemarormueckoro KsaHTOpryma
PEKOMEHIYETCS OMNPENENATh MO COIacoBaHUI ¢ DelepanbHbIM ONEPATOPOM,
UCXOA W3 YUCIECHHOCTH CTYACHTOB IeIarormdeckoro Bys3a. [lpm stom
pPEKOMEHayeTcss Tpu  (POPMUPOBAHMM KAAPOBOTO OOECHEYCHHUs JACATEIBHOCTH
[Tenarornueckoro KBanTtopyma mpeaycMOTPETh 3aKperjieHHE 32 paOOTHUKAMH
cenyromux GyHKIUH:

1) Opraauzanus pynkumonupoBanus [legarornueckoro Ksantopuyma, B TOM
YHCJIE B YaCTH COOJIFOJICHUST KAIPOBBIX, (PUHAHCOBBIX U TEXHUUYECKUX YCIIOBUH, a
TaK>Ke 00ECIEUCHUS BBITIOJTHEHMS BO3JIOXKEHHBIX Ha [lenarornveckuii KBantopuym
(YHKUMIA 1 337124, JOCTUKEHHS YCTAHOBIICHHBIX MMOKA3aTEINEH.

2) Bzaumoneiictere ¢ deaepaabHbIM ONMEPATOpPoM, ¢ ceThio [lemarornueckmx
KBantopuymoB #  00pa3oBaTelIbHBIMM  OPraHU3alUsiMH,  OCHAICHHBIMA
COBPEMEHHOW  HMH(PPACTPYKTYpOH B  paMKax  HAIMOHAJLHOTO  MPOEKTa
«O0pazoBaHue» sl TOCTHXKEHUS LIENEH, 3a1a4 MU NOKA3aTENEH, YCTaHOBICHHBIX
HACTOALIMMHM  PeKoMeHIanuMsIMH, a TakKe OpraHu3alud ¢ y4acThs B
00pa3oBaTeNbHBIX MPOEKTAaX JUIsl CTYACHTOB NEAAroTMYeCKUX BY30B U
NEAArornYeCKuX pabOTHUKOB 00Pa30BaATENBHBIX OPraHU3auil.

3) ObecneyeHne pa3padOTKU W peaju3alud 00Pa30BATENIbHBIX MPOrPAMM,
(opMUpOBaHUs  COAECPKAHUS  KYPCOB, YYEOHBIX JUCLMUIUIMH  (MOAYJICH),
peanusyembix Ha 6a3e [lemarornyeckoro KBantopuyma.

4) IlnanupoBanne 0Opa30BATENBHBIX MEPONPUATHI M TPO(HOPUEHTALMOHHOM
ACSITENBHOCTH €O IIKOJIbHUKAMHU,  OCYILECTBICHUWE  B3aUMOJCHCTBHS  C
NeIarornuecKuMm paboTHUKaMU u yIPaBICHYECKUMHU KaJpaMmu
0011e00pa30BaTENbHBIX OPraHU3AlWNA, OTBETCTBEHHBIMH 32 (PYHKIHMOHMUPOBAHUE
npOoQUILHBIX MEJArOTHYECKUAX KJIACCOB.

5) PazpaboTtka WHPOPMAIMOHHBIX U YYEOHO-METOAUYECKUX MaTEpPUANIOB st
NEAArOTHYECKMX pabOTHUKOB 001Ie00pa30BaATENbHBIX OPraHU3aLMid 10 Pa3BUTHIO
€CTECTBCHHO-HAYYHOH, TEXHOJOTMYECKOW, MareMarndeckod wu  1u(poBoi
IPaMOTHOCTH IIKOJBHUKOB 34 CUET MPUMEHEHUSI COBPEMEHHBIX MEIArOrM4eCKUX
TEXHOJIOTHI U CPENCTB OOYUEHUSI.

13



6) Opranuszanusi  JACATEIBHOCTH MO MOBBILIEHUI  KBAJIM(PHUKALMH
NeAArornYecknX paboOTHUKOB 00IEe00pa3oBaTebHBIX OPraHU3alyii, B TOM 4YHUCIIE
OCHAUICHHBIX COBPEMEHHOW MH(PPACTPYKTYPOil B paMKaxX HALMOHAJILHOTO MPOEKTA
«O0pa3oBaHHE», B3aUMOACHCTBHE C PETHOHAIBHBIM LEHTPOM HEMPEPBIBHOTO
NOBBILICHHS MPOPECCHOHATBHOIO MACTEPCTBA MEAArOTUYECKUX PAOOTHUKOB.

7) Uadpopmanmonnoe conpoBoxacHue Ilegarormueckoro KeaHTOpuyma W
TEXHUYECKOE 00ECIIEUEHUE PECYPCOB, NCHOIB3YEMBIX B paMKax 00pa30BaTEIbHON
Y MHOH AEATENbHOCTH, MOArOTOBKA M pa3MEIEHNE 00pa30BaTEIbHOIO KOHTEHTA Ha
opUIHMATBEHOM CaiiTe, CTPaHMUAX COLMAIBHBIX CETEH M MHBIX MH(POPMALMOHHBIX
pecypcax nerarorndeckoro Bysa.

8) Tekymias KOOpAMHALIHS U aJIMHUHHACTPUPOBAHUE nporecca
¢ynkunonupoBanust [lemarormueckoro Kpantopuyma (opraHm3anmsi y4eOHBIX
3aHATHANA, COONIIOACHWE TPEeOOBAHMN TEXHUKH OE€30MACHOCTH W OXPaHbl TPYJa,
KOMMYHHKALMS C TOCETUTENSIMHA, KOHTPOJIb 3AMOJIHEHNS YYEOHBIX MOMEIICHUN 1

T.J.).

9) ObOcnyxuBanue OOOPYJOBaHUS W CPEACTB OOYyYECHHSI W BOCIUTAHUS,
KOTOpbIMM ocHaileH [lenaroruyeckuii KBaHtopuyM, ycTaHOBKa HEOOXOIMMOIO
OPOrPpaMMHOT0 00€CTEYeHUs, 00ECIICYEHUE PACXOTHBIX MATEPUANIOB, YCTPAHEHHE
TEXHUYECKUX MPOOIEM U TIP.

TpeboBaHusl K KaapOBOMY OOECHEUYCHUIO AesATeNbHOCTH [lenarornueckoro
KBanTopuyma onpeaenstorcs neaarorudeCKuM By30M CaMOCTOSITENIBHO € YUETOM
JACHCTBYIOIIETO TPYAOBOIO 3aKOHOAATEIBCTBA, A TAKKE OOO3HAYEHHBIX BBILIE
MOJIOYKEHUIA U PEKOMEHIALIA.

3.5. I[HoBbIIIEHHE KBaJIn(puKanuu npogeccopcko-
NPenoaBaTe/IbCKOr0 COCTaBa MeJaroru4eckoro By3a, 00ecnevYuBalIIero
00pa30BaTe/IbHY IO AeITeIbHOCTh Ha 0a3e Ilenarornvyeckoro KBanropuyma

denepaibHbIM OMEPATOPOM 00ECIIEUMBAETCS MPOBEACHUE KYPCOB MOBBILICHHUS
KBATM(HUKALMA [T TPO(ECCOPCKO-NPENOJABATENECKOrO COCTaBA MEAATOTMYECKUX
BY30B B I'ofl co3aHus Ha ux 0ase [legarornuecknx KBaHTOpuyMoB.

De nepaibHbIiA oreparop paspabarbiBact JONOJTHUTENBHYIO
POPECCHOHATIBHYIO TPOrpamMMy sl MPO(eCCOPCKO-NPENOAABATENBCKOIO COCTaBA
NEarOrMYECKUX BY30B MO0 OPraHm3anuu 00pa3oBaTeIbHON NEATENIBHOCTH HA 0ase
[Tenarornueckoro Keantopuyma, 00beMOM HE MEHEE 36 YaCOB.

HHpopmanms O MNPOBENCHWM KYPCOB TMOBBIMICHUS KBATHPUKALIUU U
OPraHU3alMOHHBIX BOIMPOCAX y4YacThs B HHUX JOBOJUTCA 10 CBEACHUS
NEAArOTUYECKMX BY30B O(PHIMATBHBIMA MACbMaMU MHHHCTEPCTBA MPOCBEILICHUS

Poccuiickoit @enepaumu u (mm) OeaepanbHoro oneparopa. Cpokd NPOBEACHUS
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KypCOB INOBLIIICHUA KBaJ'II/Iq)I/IKaHI/II/I YCTAaHABJIMBAKOTCA B COOTBCTCTBUU C
ICPCUYHCM Meponpmm/lﬁ, YCTAHOBJICHHLIM B HACTOAIINUX Pexomen panusx.

DdenepanibHBIM - ONEPATOPOM  00€CMEUMBAETCSl TPOBEACHUE KOHCYJbTAllUHd U
BEOMHAPOB MO BOMpOCaM Cco3JaHus M (QyHKUMOHMpoBaHUs [lemarormueckux
KBaHTOpHYMOB, a TakkKe  METOAMYECKas  MOAJAEpXKKa  MPoeccopeKo-
NPENOAABATENLCKONO  COCTaBAa  MEAArOrMYECKUX  BY30B,  0OOECIEUMBAIOLIMX
00pa3oBaTeNbHYIO EATENBHOCTD Ha 0a3e [lenarornuecknx KBaHTopuyMos.

3.6. OOHOBJICHHE COACPKAHHUSA OTAEJBHBIX Ppado4YMx MNpPorpamMm
KyPCOB, AHCHUILIMH (MOAYJIeii), mporpaMm y4eOHOil M NPOU3BOACTBEHHOI
NPAKTHKH ¢ Y4eTOM npumMeHenus pecypcos Ilegarornueckoro Ksanropuyma,
(popmupoBanue nIaHa 00pa30BaTEJIbHBIX MEPONPHUSITHIA

[leparornueckomy By3y npu (GOPMHUPOBAHUM COACPKAHUS OTACIBHBIX pabounx
oporpaMM  KypcoB,  JOUCHMIUIMH  (Monyneil), mporpaMMm  y4eOHOH W
OPOU3BOACTBEHHONW  TMPAKTUKH, CBS3aHHBIX C  €CTECTBCHHO-HAYYHOH W
TEXHOIOTHYECKON HaNPaBJICHHOCTSIMH 00pa3oBaTebHbIX nporpamm,
PEKOMEHayeTcss  yuuThiBarh  pecypebl  Ilemarormueckoro  KBanTopmyma.
Hampapnenuss 00pa3oBaTenbHOM JEATENBHOCTH, OCYIIECTBISIEMbIE Ha 0Oase
[leparornueckoro KBanTOopuyma, ompeaencHel B pazaene 4  HACTOSLIMX
PexomeH naumii.

[Ipy OOHOBIICHUM COJAEPXKAHMS OTACABHBIX PpadOo4YMX MPOrpaMMm KypCoB,
JUCIUIUTMH (MOJyJei), mporpaMM y4eOHOW W TPOWU3BOJCTBCHHOW MPAKTUKH
PEKOMEHAYETCS UCIOJIb30BaTh YUYEOHO-METOAMUYECCKUE U CIPABOYHBIE MATEPUAJIbI

denepanbHOTo orneparopa. denepanbHblit orneparop o0ecrieunBacT
pacmpocTpaHEHUE Y4eOHO-METOAMYECKMX M CIPABOYHBIX MAaTepualioB B XOJE
MPOBEJCHUS KypCOB MOBBIIICHUS KBAJTM(UKALIMU npoheccopcKo-

npenoaaBarCJibCKOIro CoCraBa rcaarorutdCcCKux By30B.

denepanbHblid onepaTop 00ECIEeUnBACT MOATOTOBKY METOIMYECKOrO MOCOOHS
no ucnonp3oBaHuto llemarormyecknx KBaHTOpUYMOB WM HMX OOOpYJOBaHMs B
npouecce 00yUYEeHUs PA3IAYHBIX TPYI CTYACHTOB, BKIIFOUAKOLIETO PA3bICHEHUS U
UHCTPYKIMM TO paboTe ¢ 000pyNOBAaHHMEM, PEKOMEHIALMM O COJACP)KAHHUIO W
OpPraHM3alMA TPOEKTHON NEATENBHOCTH CTYIEHTOB, MPOXOIALUIMX OOYyYEHHE MO
NEAArOTUYECKUM  HANpaBJICHWsSM  MOArOTOBKM Ha 0Oaze  [lemarormueckmx
KBaHTOpHyMmOB.
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3.7. Oo0ecneyenne HWHPOPMALHOHHOIO CONMPOBOXKACHHUS OTKPBITHS
Ienarornyeckoro KBanTtopuyma, B TOM 4HC/I€ C NPHUBJICYCHUEM CPEACTB
MaccoBOil HH(popManuu

OtkpeiTe (Hayamo (pynkumonupoBaHusi) [lemarormueckoro KpanTopmyma
PEKOMEHYETCS OCYIECTBUTH HE TO3HEE 1 CeHTAOps rojia ero Co3AaHusl.

[TemarornyeckuM BY30M HE TIO3JHEE JHSA OTKpbITUA [leparormdeckoro
KBaHnTopuymMa pPEeKOMEHAYETCS Pa3sMEIICHUE B CICHHUAIBHO CO3JaHHOM pasielie
«Ileparormueckuit = TexHomapk — «KBaHTOpHYyM» opuIHATEHOTO caira
NEAArOTUYECKOr0  By3a B MH(OPMALMOHHO-TEICKOMMYHHKAMOHHON  CceTH
«UHTEepHETY MHpOpPMALIMKM O CO3MaHMM M (PyHKUMOHMPOBAHUM [lenarormyeckoro
KBantopuyma, B TOM uucie wHpopmanuun 00 0Opa30BATEIBHBIX MPOrPaMMAX,
obopynoBanuu llenarornueckoro Kpantopuyma, miiaHuPyEMOM PEKAME 3aHSATHH,
IUIAHUPYEMBIX MEPOIIPHUSITHSIX.

Ilegarornueckomy BY3Y PEKOMEHTYETCS 00ecneunTh HIUPOKOE
WH(OPMALMOHHOE OCBEUICHHE MEPONPHUITHA 1O co3faHuio [lenarormyeckoro
KBaHnTopriyma TmyTeéM MNPHUBJICYEHUS  PETHMOHAIBHBIX  CPEICTB  MAaCCOBOMA
uHpOpMalMK, a TaKkKe pa3MElICHHAs WH()OPMALMOHHBIX W MYJIbTHMEIUWHBIX
MaTepUAIOB HA OQUUMAIBHOM CaWTE W B COLMAIBHBIX CETIX MEAArOrH4eCKOro
BY3a.

4. Opranmnsanusi 00pa3oBaTe/JIbHOI ICATEIbHOCTH

OOpazoBarenbHas JNEATENBHOCTD ITemarornyeckoro KBanropuyma
OCYILECTBISAETCS MO 00pa30oBaTE/bHBIM MPOrpaMMaM BBICHIET0 00Opa3oBaHUs U
JOMOJIHUTENBHBIM MpodeccHoHaNbHBIM nporpammaM. Ha 6asze [lemarormueckoro
KBanTopriyma peKOMEHAyeTCs OOECNEUYnTh peau3aunio  00pa3oBaTEIIbHbBIX
nporpamm, pa3pabOoTaHHBIX B COOTBETCTBHH C TPEOOBAHUAMM 3aKOHOAATEILCTBA B
chepe oOpazoBaHUS M C YYETOM peKOMEHJanuii MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoii ®enepanuu u GeaepanbHoro oneparopa.

PekoMenayercs copMUpOBaTE MEPEUYECHb OOPA30BATEIBHBIX MPOrPAMM,
Y4E€OHBIX JUCLHUIUIMH (MOAYJEH) W MEPONPHUATHH, pealn3yeMblx Ha 0ase
[leparornueckoro  KBaHTOpuyma, KOTOpbIH  oOecreunMBacT MpUOOPETEHHE
CTYJIEHTaMH MPOPECCUOHAIBHBIX KOMIETEHIIUI ISl AAJIbHEHIIEH MEAarornyecKoim
JEATEIbHOCTA MO  (POPMUPOBAHUIO €CTECTBEHHO-HAYYHOM, TEXHOJOTHYECKOM,
MaTeMaTHYECKON 1 IU(PPOBOK TPaMOTHOCTH Y IIKOJIBHUKOB.

IIpu opranm3anmu 00pa3oBaTeNbHON AeATENBHOCTH Ha Oase Ilemarormueckoro
KBanTopriyma pEKOMEHAYETCs NPUMEHEHHE COBPEMEHHBIX NEAArOTHYECKUX
TEXHOJIOTHIA ¢ MCHOJIB30BAHUEM TMPAKTUKHA YYECOHBIX MCCIECAOBAHWUN M MPOCKTOB,
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MPOBEJCHUS OMBITOB M JKCICPUMEHTOB C MCMOIB30BAHMEM COBPEMEHHOTO
J7a00paTOPHOTO U POOOTOTEXHUYECKOTO 000PYA0OBAHMUSI.

B Tlemarormyeckom KBaHTOprymMe MOryT OBITh PEATM30BAHBI CIICAYOLIUE
(opMbI 00pa30BATEIBHBIX MEPOTPHUSITHIA:

— AJId CTYACHTOB!

1) opranusanuss W MPOBEACHHUE NPAKTHYECKUX 3AHATHNA C MCMOJIb30BAHUEM
o0opynoBaHusi, cpeactB oOyueHHMss M BocmuTaHus  [legarormueckoro
KBanropuyma;

2) KBa3WMeAarornueckas AesTeNIbHOCTh (MMUTALMS ACSITEIbHOCTH MEJarora Ha
YPOKE, OpraHu3alMs KUCCIEN0BATENBCKONW ACATENBHOCTH (KYPCOBBIX, BBITYCKHBIX
KBAJIM(PUKALMOHHBIX pa0OT) M MPOCKTHAS AEATENBHOCTh CTYACHTOB;

3) pazpaboTKa CTYJEHTAMHU HMCCIIEI0BATEILCKAX padOT U MPOEKTOB, MOJEICH,
MPAKTUYECKOE OCBOEHUE HOBBIX TEXHOJIOTHH, (PYyHIAMEHTAIBHBIX 3HAHUH (OMBITHI,
SKCIEPUMEHTBI, MPAKTUKYMBI, JJA0OpaTOpHBIE paboThl);

4) npeanpodeccuoHanbHas TOJArOTOBKA, B TOM 4YHCJIE MEPONPUITHS C
y4acTHEM HACTABHUKOB M3 PA3JIMYHBIX CEKTOPOB SIKOHOMUKH C PEaIbHBIM OIMBITOM
paboTsl B mpodeccuu;

5) peanuzaiys MacTep-KIacCOB B pa3iMuHbIX (popMaTtax B3auMOJECHCTBUS C
UCMOJIb30BaHUEM pecypcoB llenarornueckoro Kpanropuyma,;

6) opraHu3anys WHHOBALIMOHHOW NESATENBHOCTH PA3IMYHOIO YPOBHS, B TOM
YHCIie MEK(PAKyIbTETCKUX, OPHECHTUPOBAHHBIX HA PA3HbIE KATETOPUHM YYaCTHUKOB
(B TOM 4HCJIE HACTABHUYECTBA),

7) opraHu3anys TMPAKTUKH CTYACHTOB IO MNEAArOTMYECKUM HAMPABICHUSIM,
CB3aHHBIM C MPENOJABAHUEM YYEOHBIX NPEAMETOB €CTECTBEHHO-HAYYHOU W
TEXHOJIOTMYECKON  HANpPaBJICHHOCTEH, BKJIKOYAKOMIAs B Cce0sS  3aKIHOYCHHE
JIOTOBOPOB  (corylanmieHui) O  COTPYJHHYECTBE C  00pa3oBaTEIbHBIMHU
OpraHu3alMsIMH, Ha 0a3e KOTOPBIX CO3/IaHbl ACTCKHE TeXHOMAPKU «KBaHTOpHyMY,
MOOWIbHBIE TeXHONApkn «KBaHTOpHym», HEeHTphl «Touka pocra», neHtpol «IT-
Kyo»;

8) MpOBENECHUE OMBITHO-KOHCTPYKTOPCKUX paboT 1o pa3paboTKe HOBBIX
METOJMK M METOJAMYECKUX WHCTPYMEHTOB B MPEMOJAABAHUN YUYEOHBIX MPEIMETOB
«Duzuka», «Xumus», «buonorus», «Maremaruka», «HUHpopmarukay,
«Texunonorusi» u ap.

— JJT IEJArOrMYeCKuX paOOTHUKOB 00Pa30BATEIbHBIX OPraHU3alHiA;
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1) noBbIIEHUE KBaJIM(PUKALIH NEAArOTMYECKUX PabOTHHUKOB
o0pa3oBaTeIbHBIX OpraHU3alMiA;

2) opraHM3agusi  HAYYHO-NMPAKTUYECKMX  MEPONPHUITHA  (CEMUHApOB,
KOH(pepeHuuii, GopyMoB);

3) pa3paboTka AMArHOCTUYECKMX MPOLEAYP MO BBISIBICHUIO TPYAHOCTEH B
OCBOCHMM UIKOJbHUKAMU y4YE€OHBIX MPEIAMETOB €CTECTBEHHO-HAYYHOW W
TEXHOJIOTUYECKON HANPAaBICHHOCTEH, a TAaKKE BBISABICHUIO M TOIACPIKKE
OJJAPEHHOCTH Y IKOJIBHUKOB,

4) opraHuzanusi TPOCBETUTENILCKUX MEPONPUATHHA Ui NEAarorMuecKux
pabOTHUKOB  OOpPa30BATEIbHBIX  OpPraHM3alMid O  pe3yjbTarax  OMNBITHO-
KOHCTPYKTOPCKHX, HCCIEA0BATENBCKIUX W MPOCKTHBIX paboT, MPOBOAUMBIX Ha 0aze
[Tegarornueckoro Ksanropuyma.

— JAJId IIKOJBbHUKOB:

1) COmpOBOKICHUE MACATENBHOCTH MNPOMUIBHBIX TMENArorMyecKuX KIaccoB
0011e00pa30BaTENbHBIX OPraHu3alnii B YaCTH YYEOHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOU W TEXHOJIOTHUYECKON HAIIPABIICHHOCTEH,

2) npodopueHTallMOHHass padoTa CO WIKOJIbHUKAMH, IelieBas paboTa ¢
aOUTypUEHTaMU;

3) mpakThyeckas MOATOTOBKA INKOJBHHKOB K YYacTHIO B  PA3IMYHBIX
KOHKYpCax, OJIAMIIMAJNAX;

4) opraHm3anMss W TPOBEACHHME JUISl IIKOJBbHUKOB Y4YEOHBIX CEMUHApOB,
KOHKYPCOB, 1€0aTOB, OJIMMIINA A APYTUX MEPONPUSTHH.

Yacte HanmpaBieHuii pabotel Ilegarormueckoro Kpantopuyma (B 4aCTHOCTH,
TPeOYIOIUX UCMOJIB30BAHUS COBPEMEHHOTO Y4eOHOr0 000pYA0BaHMS) BO3MOXKHO
OCYIIECTBIATL Ha 0Oaze co3JaBacMoOi B paMKax HAaUMOHAIBLHOTO MPOCKTa
«O0pazoBanne» HHPpacTpyKTypsl (HeHTprl «IT-kyO», neHTpel «Touka pocray u

ap.).

KoHKpeTHbIE MOAXO/bl, MHCTPYMEHTBI, METO/IbI, KOTOPbIC MPUMEHSET B CBOEH
pabote po(eccCopCKO-NPenoaBaTeIbCKHA COCTaB, o0ecreunBarOIMiA
o0pazoBaTenbHyl0 JesaTeabHOCTh Ha Oaze Ilegarormueckoro KpaHtopuyma,
pazpabarbiBalOTC W (WIM)  OOPEACTSIOTCS  MEAArOrMYeCKUM  BY30M
CaMOCTOSITENIBHO C Y4€TOM BO3MOKHOCTEH M crienu(ukn cyObekTa Poccuiickoit
denepaliv U MeJ1aroruyeckoro By3a.

denepaibHbIM ONIEPATOPOM 00ECIEUMBAETCS TPOBEACHUE OPraHNU3alMOHHbIX U
METOJMYECKUX MEPONPHUATHIA (BEOMHAPOB, KOHCYJbTAUMH, CEMWHAPOB) TIO
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BOMpPOCAM  OpraHu3aumu  o0pa3oBaTeNbHOM  JEATENIbHOCTH  Ha  Oase
ITemarornuecknx KBaHTOPHYMOB.

duHaHCOBOE 0OecreueHre 00pa30BaTEIbHON AEATENbHOCTH, OCYIIECTBISAEMOM
Ha Oaze Ilemarormueckoro KBaHTOpHyma, BKJIHOYACT 3aTpaThl B COOTBETCTBHU C
OO0mwmmu TpeOOBaHHUSIMHM K OIMPEACICHUI0 HOPMATHBHBIX 3aTPaT HA OKa3aHUE
rOCY/IapCTBEHHBIX (MYHHMIMIIAJIBHBIX) YCIYT B cepe BeICIIEro oOpa3oBaHHs U
JOTMOJIHUTENBHOTO MPO(PECCHOHATBHOTO 00pa3oBaHMsl AJsl JIAL, WMEKOIIUX WU
NOJTYYArOIUX BBICIIEE 00PA30BAHKE, MOJIOACIKHOW NOJUTHKH, MPUMEHSEMBIX MPU
pacuere o0bemMa cyOcuaMM Ha (PUHAHCOBOEC OOECICUEHUE  BBIMOTHEHUS
rOCYJIapCTBEHHOIO (MYHULMOAIBHOIO) 3aJaHHAsS HAa OKAa3aHUE TOCYJapCTBEHHBIX
(MyHULMNIAJIBHBIX ) yCIIyTr (BBITIOJIHCHUE padorT) roCcyAapCTBEHHBIM
(MyHULMNAJIBHBIM) YUYPEKICHUEM, YTBEP)KICHHBIMH NPUKa3oM MUHHCTEPCTBA
oOpazoBanust 1 Hayku Poccuiickoit denepanuun ot 26 mapra 2021 r. Ne 209, n
BKJTFOUAKOLIUMH B TOM YHCJIE:

— omnary Tpyda paOOTHMKOB TNEJArOrMYEeCKOro By3a, OOECIEeUMBAIOIIMX
¢yHkuronupoanue [ legarornueckoro KBanropuyma;

— MPUOOPETEHUE JAOCTATOYHOIO 00BEMA OCHOBHBIX CPEACTB M MaTEPUAIBHBIX
3aMmacoB, B TOM YHMCIIE PACXOJHBIX MATECPUAIOB, Ui OOCCICUECHHS pealli3alin
oOpazoBareiabHBIX MporpaMM B 00beME, HEOOXOAMMOM Uil HEMPEPHIBHOM
peanu3anuu 00pa3oBaTEIbHOrO MPOLECCa,;

— oOecrnieueHre  TEKYUICH  JAEATENbHOCTH  MEJAarorM4eckoro  By3a IO
o0ecreueHnto 00pa3oBaTEIbHOrO MPOIIECCA.

5. ConpoBoskaeHnue MeponpUATHI 10 CO3JAHUI0 U (PYHKIHOHHPOBAHUIO
Henarornyecknx KBantopuymosn

Oyakunn  DenepanbHOro  omeparopa MEPONPHUATHN TO  CO3MAHUI0 U
(PYHKLIMOHUPOBAHHUIO ITemarornyeckux KBantopuymon OCYILECTBIISIET
denepanbHOE  TOCYNAPCTBEHHOE ABTOHOMHOE 00pa30BaTENBbHOE  YUPEIKACHUE
JOTMOJIHUTENBHOTO MPOPECCHOHANTBHOTO 00pa3oBaHMs «AKAJAECMHs pPeaTu3aluu
rOCY/JApCTBEHHOH TOJUTHUKA W NPO(PECCHOHAILHOTO Pa3BUTHS PaOOTHUKOB
oOpazoBanust MunucrepcTBa npoceenieHus Poccuiickoit Genepanumy.

Anpec caiita denepanbHoro oneparopa: https://www.apkpro.ru/.

TenepoH KOHCYNBTaUMOHHON THHUN DeaepasbHOro onepaTopa o Co3JaHUI0 U
¢ynkuronupoBanuio [lenarornueckux Keantopuymon: +7 (800) 200-91-85.

OnekTpoHHas nouta deaepansHoro oneparopa: pedkvant@apkpro.ru.

denepanbHbIi ONEPATOP BHIMOIHAET CAEAYOMME (PYHKIIMH:
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— OKa3aHue KOHCYJIbTAaTUBHOTO COIMPOBOXKACHHUS COTPYIHUKOB
NEAArOTMYECKMX BY30B MO CO3JaHWI0 M (YHKIMOHMPOBAHMIO Ilemarormueckmx
KBantopuymoB, B TOM uucie oOecnedeHue paboThl KOHCYJIBTALMOHHON
TENePOHHON TMHUKM U MPOBEICHUE BEOUHAPOB,

— mpoBeneHue o0yuyeHus paboTHUKOB [lemarornuecknx KBaHTOpMyMOB 1O
paboTe ¢ 000pPYIOBAHUEM M CPEJICTBAMU OOYUYEHHUS M BOCIIUTAHMS, B TOM YHCJIE 1O
JOTMOJIHUTENBHOH ~ MPO(ECCHOHANTBHON ~ mporpamMme  Uis  OpPraHu3alvu
o0OpazoBarenbHOM aesTebHOCTH Ha Oa3e [lemarornyeckoro KBantopuyma,

— pa3paboTka y4e€OHO-METOJMYECKUX MATEpPUAIOB il  MPO(ECCOPCKO-
OPENOAABATENILCKOIO  COCTAaBa  MEJArOrM4eCKMX — BY30B,  BKITFOUYAKOIIUX
METOJMYECKUE PEKOMEHAAIMKM MO HWCHOJIb30BaHUIO pecypcoB llemarormueckmx
KBanTopryMoB mpHu pa3paboTKe M peaau3aiuu padodyux MporpaMM JUCIUTUIMH
(MOIyJieH), MpakTHK 00pa30oBaTEIbHBIX MPOrpaMM BBICIIETO OOpPA30BAHMS IO
NEAArorTHYeCKUM HaMpaBICHUSIM MOATOTOBKH;

— IpOBEIECHHE MOHWUTOpPUHIa co3nanus Ilemarormyecknx KBaHTOpHyMOB, B
TOM YHWCJIE B YaCTH KOMIUICKTOBAHWSI MEAArOTMYECKUX BY30B OOOPYIOBAHHUEM,
CpeaCcTBaMM OOYYEHMS M BOCHUTAHMS, MPUBEACHUS IJIOMIAJ0K B COOTBETCTBHE
TpeOOBAaHUSIMU  HACTOSIIMX PexoMeHmanuii, opraHuszaumu 0Opa30BaATEIbHON
JESATEIIbHOCTH, BBIMOJIHCHHS YCTAHOBIIEHHBIX MOKa3aTeneil (yHKIMOHUPOBAHHS,

— obecreueHue WH()OPMAITMOHHOTO COMPOBOXKICHUS CO37aHUs
[Tenarornueckux KBaHTOpUYMOB, B TOM uucje pa3padoTka WHEOOPMAIMOHHBIX
MaTepUaioB AJis pa3MEIICHUS Ha caiTax TMeAarornyecKuX BY30B, MOJATOTOBKA
PECC-PENIU30B U BUICOPOJIMKOB;

— TMOArOTOBKA METOJMYECKOrO0 TMOCOOMS TIO0 HCHOJB30BAHUIO PECYPCOB
[leparornuecknx KBaHTOpMyMOB B  mpouecce OOy4eHMSs W IPOEKTHOM
JESATEILHOCTH PA3IMUHBIX TPYIIT 00YYAFOIINXCS;

— TMOJATOTOBKA WH(OPMAIMOHHO-aHAJTUTHYCCKUX MaTEPHAIOB U OTYETOB O
peanusanuu MeponpusaTuil o co3nannio [lemarornuecknx KBaHTOpUymMOB, B TOM
YUCJIE HA OCHOBE JAHHBIX, MPEIOCTABIIEMBIX TETAarOTHYCCKUMH BY3aMH.

6. 3aKII0YNTEIbHDBIC MOJI0KEHHUS

OneparuBHOE yHpaBlIeHUE IeATENbHOCTBIO [lemarormueckoro KBanTtopryma
OCYILECTBIIAETCA MEAArOrMYECKUM BY30M CAMOCTOSTEIBHO C YYETOM MOJIOXKEHU,
VCTAHOBJIEHHBIX  HACTOSALMMU  PexoMeHmaumsaMu, a  TakKe  YKa3aHWi
MwunncrepcTtBa npocsenieHus  Poccuiickoit  ®enepaumn w1 DenepanbHOro
oreparopa.
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[Temaroruyeckuidi  By3  oOeclieuyMBacT  MPEJAOCTABIICHUE  HEOOXOAUMOMA
OTYETHOCTH O aestenbHOCTH [lemarormueckoro KBaHTopriymMa B CPOKM W MO
(dopme, onpeaenseMoil MUHHCTEPCTBOM MpocBeeHus Poccuiickoit deaepanuu u
() DenepabHBIM ~ ONEPATOPOM B paMKax  (eACpaJbHOTO  MPOCKTa
«CoBpeMeHHas MIKOJIa» HAIMOHAIBHOTO MpoekTa «OOpa3zoBaHUEy.
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[Tpunoxenue 1 kK MeTOMUYECKUM PEKOMEH AAITUSM

I'PAOUK CO3JAHUSA NEJATOI'HMYECKUX KBAHTOPUYMOB
HA BA3E IIEJAT'OI'NYECKHX BY30B B PAMKAX
OEJAEPAJIBHOI'O ITPOEKTA « COBPEMEHHAA IIKOJIA»
HAIIMOHAJIBHOI'O ITPOEKTA «OBPA3OBAHUE»

Ne CyObekT HaumenoBanue o0pa3oBaTe/JIbHOM OpraHu3anun
n/n Poccuiickoii BBICILIET0 00pa30BaHMS
Degepanuu
2021
1. | AMypckas obmactb OI'BOY BO «bnarosemeHckuii rocy 1apCTBEHHbIN
NEJArOTHYECKUI YHUBEPCUTETY
2. | Hwxeropoackas OI'BOY BO «Humxkeropoackuit rocy 1apCTBEHHBIN
oOmactp NEJArOrHYeCKuil YHUBEPCUTET UMEHH KO3bMBI
MuHuHaY)
3. | Ilepmckuii kpaii OI'BOY BO «llepmcknii rocy 1apCTBEHHBIN
I'YMAHUTAPHO-NIEAATOTHYECKUI YHUBEPCUTET)
4. | Camapckas obnacte | ®I'BOY BO «Camapckuii rocy1apCTBEHHBIN
COLMAJIBHO-NIEAATOTMYECKU I YHUBEPCUTETY
5. | Yamyprckas OI'BOY BO «I'ma3oBckuii rocy1apCTBEHHBIN
pecryOmKa [eJarornYeCKuii MTHCTUTYT UMeHU B.I". KoposeHKO»
6. | UeueHckas OI'BOY BO «YeueHCKnid rocy 1apCTBEHHBIN
pecnyOnuka NEJArOTHYECKUI YHUBEPCUTET)
7. | Anraiickuii kpai OI'BOY BO «Anraiickuii rocy1apcTBEHHBIN
I'YMAHUTAPHO-NIEAArOTHYECKUI YHUBEPCUTET UMEHU
B.W. ITlykmmHay
8. | CBepmioBckas OI'BOY BO «Ypasibckuii roCy1apCTBEHHBII
oOmactp NEJArOTHYECKUI YHUBEPCUTET
9. | BopoHexckas OI'BOY BO «BOpOoHEKCKUIl rOCY 1apCTBEHHBIN
o0mactp NEJArOTHYECKUI YHUBEPCUTETY
10. | Boarorpaackas OI'BOY BO «Boarorpaackuii rocy1apCTBEHHBIN
o0mactp COLMAJIBHO-NIEAATOTMYECKUH YHUBEPCUTET
2022
11. | OpenOyprekas OI'BOY BO «OpeHOyprekuii rocy1apCTBEHHBIM
oOmactp NEJArOTHYECKUI YHUBEPCUTETY
12. | PecnyOnuka OI'BOY BO «MopIoBCKHiA rOCY IaPCTBEHHBIN
MopaoBus re1arornyeckuii yausepcuteT umeHn M.E. EBceeBay
13. | YipsaHOBCKas OI'BOY BO «YbSHOBCKHNA rOCY 1aPCTBEHHBIN
o0nactb [e1JarOrMYeCKuii yHuBepcuTeT uMeHu M.H.
YIbAHOBAY
14. | Anraiickuii kpait OI'BOY BO «Anraiickuii rocy1apcTBEHHBIN
NEJArOTHYECKUI YHUBEPCUTETY
15. | KpacHospckuii kpait | ®1I'BOY BO «KpacHOApCKuii rocy1apcTBEHHBIN
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negarornyeckuii yauepeuter uM. B.I1. AcradbeBay

16. | HoBocuOupckas OI'BOY BO «HoBocnOMpceknii rocy 1apCTBEHHBIN
oOmactp NEJArOTHYECKUI YHUBEPCUTETY
17. | Tomckas oOmactb OI'BOY BO «ToMckuii rocy1apCTBEHHBIN
NEJArOTHYECKUI YHUBEPCUTET
18. | YensOunckas OI'BOY BO «HOHO-ypanbCKuii roOCy IapCTBEHHBIH
o0mactp I'YMAHUTAPHO-NIEAATOTHYECKUI YHUBEPCUTETY
19. | ApocnaBckas OI'BOY BO «SpocnaBckuii rocy 1apcTBEHHBIN
o0nacThb nenarornyeckui yauepeuteT uM. K.JI. YImmHcKoroy
20. | Kpacnonmapckuii kpaii | ®I' bOY BO «ApMaBUpPCKHil rOCY 1apCTBEHHBIN
NEJArOTHYECKUI YHUBEPCUTETY
2023
21. | XabapoBckuii kpai OI'BOY BO «AMypCKuii r'yMaHUTApHO-
e IArOrMIYEeCKAN rOCYJapCTBEHHBIN YHUBEPCUTET)
22. | PecniyOnuka OI'BOY BO «bamkupckuii rocy 1apCcTBEHHBIN
bamkoprocran NEJArOTMYECKUI YHUBEPCUTET UM. M. AKMYJUIBD)
23. | PecniyOnuka OI'BOY BO «HabepexHOUYETTHUHCKAN
Tarapcran rOCYIAPCTBEHHBIN MMEIArOTHYECCKAN YHUBEPCUTET
24. | YyBamickas OI'BOY BO «YHyBamckuii rocy 1apCTBEHHBIN
pecnyOmKa nenarornyeckui yausepeutet M. 5. Akosiesay
25. | Cankr-IletepOypr OI'BOY BO «Poccuniickuii rocy 1apCTBEHHBII
NeJarornyeckuii yuusepceurer um. A M. I'epueHay
26. | PecniyOnuka OI'BOY BO «/larectaHckuil rocy1apCTBEHHBIN
Jlarectan NEJArOTHYECKUI YHUBEPCUTET)
27. | OMckas 001acTh OI'BOY BO «OMcKkuit rocy 1apCTBEHHBIN
NEJArOTHYECKUI YHUBEPCUTET
28. | Kypraunckas obmacte | ®I'BOY BO «lllagpuHCcknii rocy1apCTBEHHBIN
NEJArOTHYECKUI YHUBEPCUTET
29. | CepanoBckas OI'AOY BO «Poccuiickuii rocy1apCTBEHHBIN
00nacThb npOo(PeCCHOHATBHO-TIETATOTHYECKANA YHUBEPCUTETY
30. | r. MockBa OI'BOY BO «MOCKOBCKH1 rOCY 1apCTBEHHBIN
TICUXO0JIOTO-NIEAATOTMYECKU N YHUBEPCUTET
31. | r. Mocksa OI'BOY BO «MOCKOBCKHI NeAaroruyeCcKuii
rOCYAAPCTBEHHBIA YHUBEPCUTET)
32. | Jlunmeukas obnacTe OI'BOY BO «JIunenxuii rocy 1apCTBEHHBIN
[e1arornYecKkuii yausepcuteT umenu 111
CemenoBa-Tsn-11lanckoroy
33. | Tynbckas o0nacthb OI'BOY BO «Tynbckuil rocy 1apCTBEHHBIN

nenarornyeckuii yausepentet uM. JI.H. Toacroroy
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[Tpunoxenue 2 kK MeTOIMUYECKUM PEKOMEH TAIUSM

NEPEYEHb MEPOIIPUATHIN M CPOKH (JIOPOKHAS KAPTA)
CO3JAHUA N ®PYHKINOHUPOBAHUA ITEJAT'OI'MYECKOI'O
KBAHTOPUYMA HA BA3E INIEJAT'OI'MYECKOI'O BY3A

Ne HanmeHoBaHUE MEPONIPUATHS OrBercTBeHHbIIH Pesyabtar Cpox

1. YTBEP:KACHBI JOKAJBHBIC Ileparormueckuit | JIokaabHbIC HOPMATUBHBIC He mo3auee 25 mapra
HOPMATHBHBIC AKTHI BY3 AKTHI IEAATOTHIECKOTO X®rozma
TIeJATOTHYECKOTO BY3a: By3a

1) 00 yTBepKICHHUH
TOJIOXKCHAHN O CO3JAHHH H
(DYHKIMOHUPOBAHUH
ITegarormueckoro Ksantopuyma;

2) 0 HA3HAUCHHUHU
OTBETCTBCHHOTO JIUIIA,
OCYIIECTBIBIOIETO (DYHKIUH
KOOPAMHALINH W COTPOBOKICHI
MEPONPHUATHH IO CO3JAHHIO
ITemarormueckoro Keanropuyma.

2. CdopMupOBaH U COTTIACOBAH [Nenaroruyeckuii [Mucemo deaepanbHOTO Cornacuo rpaduky
HH(PPACTPYKTYPHBIH JHCT 1 BY3, OIEePaTopa U JTOKATBHBIN OenepaabHOTO
ocHameHus [Tegaroruueckoro OenepanbHbLil HOPMATHBHBIH aKT
KsanTopuyma oneparop MEJArOTHIECKOTO By3a

3. OOBsIBICHBI 3aKyTIKH TOBAPOB, IMegarormueckuit | M3semenus o nposeacHnn | He mosanee 1 anpens
padoT, YCAYT I CO3TAHUA BY3 3aKYIIOK/peecTp X romga
ITegaroruueckoro Ksantopuyma H3BEHICHUN O MPOBEACHUH

3aKyTIOK

4. CdopMupoBaH MPOESKT Ilegarormueckuit | JloxaneHeii HOpMaTuBHBIE | He mosasee 1 anpens
30HHPOBAHUS U IW3AITHA BY3 aKT IEIarOTHYECKOTO BY3a X roma
noMemeHuii Ilexaroruueckoro
KsanTopuyma

5. [TpoBeacHBI HCOOXOIUMBIC Ilemaroruyeckuit AKTBI CTAYH-TIPHEMKH He mo3aunee 1 aBrycra
PEMOHTHBIC PAOOTHI MOMEIICHUH BY3 BBINTOJTHEHHBIX padoT X roma
ITegarormueckoro Ksantopuyma
IloxyueHO, YCTAHOBICHO H Ilegaroruveckuit AXTBI/HAaKIIaTHBIC He nosauee 25 asrycra

6 HAJTAXKCHO 000y IOBAHHE, BY3 X romga

: mprOOPETACMOC I OCHATIICHHAS
ITegaroruueckoro Ksantopuyma
[TpoBeacH MOHUTOPHHT PAOOTHI MO IMexarormueckuit | [lo ¢opme, ompeacmiemott | He mo3mree 25 aBrycra
7 TPUBECHUIO IIOINAIKA BY3 Musnnpocsemenus Poccun X roga

Ilegaroruueckoro Ksantopuyma B
COOTBETCTBHE

METOIUHUECKIM PEKOMEHIAIUIM
Munnpocsemenus Poccuu

nu egepaabHbBM
OIIEPATOPOM

2 X — rox co3gaHus NeaaroruiIeckoro Texuomapka «Ksaaropuym.
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ITpoBeacHO MOBBIICHUE Ilegarormueckuii | JIOKyMEHTBI O HOBBIIICHHH He nosauee

KBaTH(HKAIHA TPOPECCOPCKO- BY3, KBATH(DHKAHH 30 cenra0pa X roga
8. NPETNOAABATEIILCKOIO COCTaBa OenepanbHbLil

TeJATOTHYECKOTO BY3a, oreparop

00ECTICUNBAIOIIETO

00pa30BaTCIFHYIO ACATCIHHOCTD HA

6a3e Ilegarormieckoro

KsanTopuyma

ObecmeueH 3amyck padoThl [Nenaroruyeckuii WrdopmarmonHoe He mo3xree 1 ceHTSIOpA

ITegarormueckoro Ksantopuyma BY3 oceemmeHne 8 CMH, X roga
9. HAIIMYHE 3aN0JTHCHHOTO

paszmena o
ITegarormueckomM
KsanTopuyme Ha caifre
00pa30BaTCIbHOH
OPra’Hnu3anuy BBICIICTO
oOpa3oBaHus

ExxexBapTaIbHBI MOHUTOPHHT Ilegaroruueckuit Otuer OenepanpHOMY He mo3xree 1 oxTs0pst

BBITIOJTHEHIS TIOKA3aTeIeH BY3, OTIepaTopy MO HTOTaM X roaa, ganee
10. CO3JaHUS B (PYHKIIMOHUPOBAHUS OenepanbHbLil MOHHMTOPHHIA ©KEKBAPTAIBHO B

Ilegaroruueckux KBaHTOPHYyMOB omneparop TEYCHHUE 3-X JIET
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[Tpunoxenue 3 kK MeTOIMUYECKUM PEKOMEH IAIUSAM
THUITIOBBIE IHOJIOYKEHUS

I. Tunosoe Ilosoxkenue o co3nanuu Ilegarornveckoro Kpanropuyma

1. O0ue noJioxKeHust

1.1. Hacrosmee noOJOKEHUE O CO3JaHMM NEJATOTMYECKOr0  TEXHOIApKa
«KBaHTOPHYM»  (yumvenosarme sysa) (manee — Ilenarornveckuii KBantopuym)
OTIPEACTSAET MOPSAOK U yCaoBHs co3aanus [lenarornueckoro KBanropuyma.

1.2. Tlemarornueckuii KBaHTOPUYM SBIISETCS CTPYKTYPHBIM ((yHKIIMOHAIBHBIM)
noapasacjiaicHuCM (HaMMeHOBAHME BY3a) (Haﬂee - By?’)-

1.3. Tlemarormyeckomy KBaHTOpHYMYy NPHUCBOCHO WMS (MMs_¥3BecTHOTO _pocemiickoro

neaarora, ACATEI B cd)epe 0o0pazoBaHuUs U ITeJIATOTHUKH )

1.4,  Tlepmarormueckuwii  KBaHTOpMyM  CO30a€TCI B COOTBETCTBHM  C
3akoHomarenbCcTBOM  Poccuiickoii  denepauny, HOPMATHUBHBIMU  ITPABOBBIMU
akramu MuHuctepceTBa npocsenieHus Poccniickoit denepanuu, YcTaBoM By3a,
PELIEHUAMHU YUYEHOr0 COBETA BY3a, MPUKA3aMU M PACHOPHKEHUAMHU PEKTOPA BY3a,
HactosAmM [lomoskeHreM U MHBIMH JIOKAJIBHBIMA HOPMATUBHBIMU aKTaMH BY3a.

1.5. Mecropacnonoxenue Ilenarornueckoro KpanTopuyma: (HOUTOBEL  aipec  c
YKasaHueM MHJAEKCA, TUIOMIa b ITOMEI [GHI/H\/'I! .

2. Heas u 3apa4ym co3ganus Ilexarornyeckoro Kanropuyma

2.1. Uenp cospanus Ilenarormueckoro KBaHTOpHyma: pa3BUTHME MATE€pUATIBHO-
TEXHUYECKOM 0a3bl By3a C LEIbK MOATOTOBKM CTYACHTOB M TEAArOTMYECKUX
PabOTHHUKOB JUTSE o0ecrneveHust CUCTEMBI oOpa3oBaHHusl
BbICOKOKBAJIM(PULIIMPOBAHHBIMM ~ KaJpaMu 1Ji1  (POPMUPOBAHUSL  €CTECTBEHHO-
HAYYHOH, TEXHOJOTMYECKOHW, MAaTeMaTH4YeCKOH W UM(poBOH TpPaMOTHOCTH
HIKOJIbHUKOB HA YPOBHE MEXAYHAPOAHBIX CTaHAApPTOB Kak 00sA3arenbHON
cocTapisromeil o0meil (PyHKIMOHAIBHOW TPaMOTHOCTH 3a CYET NPUMEHCHUS
COBPEMEHHBIX MEJATOTHYECKUX TEXHOJIOTHMA, CPEACTB OOYUYCHHsI U BOCITUTAHUS C
OMOPO¥ HAa MPAKTUKY YUEOHBIX UCCICIOBAHUI U MPOEKTOB.

2.2. Cozpanme Ilemarornueckux KBaHTOpHYMOB OO0ECHEUMBACT PELICHUE
CIICAYIOLIMX 3a1a4:

— opraHm3ainusi OOy4YEeHHUsI CTYJACHTOB METOJMKAM W TEXHOJOTHSM MPENOAaBaHMsI
yueOHBIX peMETOB €CTECTBEHHO-HAYYHOM u TEXHOJIOTHUYECKO
HaNpaBJIEHHOCTEH C MCIOJB30BAHUEM COBPEMEHHOTO OOOPYAOBaHUS, CPEACTB
oOy4eHUs] W BOCHUTAHUS (B TOM YHCIE Ui TOJATOTOBKH K MEAarOrm4YecKoOi
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AEATEIbHOCTH Ha 0Oa3e JETCKMX TEeXHONapkoB «KBaHTOpUyM», LIEHTPOB
€CTECTBEHHO-HAYYHOW WM TEXHOJIOTHYECKONW HampasiaeHHOCTEW «Touyka pocray,
HEHTPOB LUPPoBOro oopazopanus «IT-kyo»);

— TIOBBILICHUE KBaJTM(pUKALIMU NEeIarornyecKmx pabOTHUKOB
001eo0pa3oBaTeabHBIX OpPraHu3aliii, B TOM YUCJIE OCHAIIEHHBIX COBPEMEHHBIM
00OpyIOBAHUEM W CPEIACTBAMM OOYYEHHS] W BOCHUTAHUS (JIETCKAE TEXHOMAPKU
«KBaHTOpUyM», IEHTPHl 00Pa30BaHUSI €CTECTBEHHO-HAYYHON U TEXHOJIOTMUYECKON
HanpapieHHOCTEH « Touka pocTta», HEHTPBI HUPPoBOro oOpasopanus «IT-kyO»);

— MPOBEACHUE MPOPOPUECHTALIMOHHON NEATEILHOCTH CO IIKOJbHUKAMM JUIs
IOPUBJICUEHUS K TMOCIEAYIOMIEMY MOCTYIUICHUIO B MEJAroTMYeCKUe BY3bl, B TOM
YUCE Yepe3 MEPONpUsATHS ¢ OPOPUILHBIMA MEAArOTMUYECKUMM  KJlacCcaMu
0011e00pa30BaTENbHBIX OPraHU3ALNN.

3. llopsiaok co3nanust Ilegarornvyeckoro Kpanropuyma

3.1. Cozpmanue Ileparornyeckoro KBanropuyma OCyIIECTBISIETCS B COOTBETCTBUU
C JOPOXHOW KapToil (HeoOXooumo yKkazamv CCUIKY HA NPWIOdCEHUe K
Ionoocenuro, cooeporcaujee OOPOJICHYIO Kapmy CO30AHUSL U (DYHKYUOHUPOBAHUS]
Ileoaeocuveckoco  Keawmopuymd, — COCMABIEHHYIO 6  COOMBEMCMBUU  C
Memoouueckumu pexomenoayusmu,).

3.2. Jlna ocHameHus mnenarorudyeckoro KeaHTtopmyma — 00OpyaOBaHWEM,
cpeactBamMu  OOy4YeHHMs M BOCHOMTaHHMs  oOecneumBactcs  (POPMUPOBAHHUE,
COIVIACOBAHUE WM YTBEP)KACHUE MH(PPACTPYKTYPHOIO JIMCTA, BKIFOYAIOLIETO B ce0s
NEPEYEHb, MHUHUMAIBLHO HEOOXOAUMBIE (PYHKIMOHAIBHBIE W TEXHUYECKUE
TpeOOBaHUST M  MHHUMAIBHOE  KOJMYECTBO  OOOPYAOBAHHS, PACXOIHBIX
MaTePUAIOB, CPEICTB OOYUYEHHUSI U BOCIIATAHUS.

3.3. Jlns QopmupoBanus o0pa3oBaTeIbHOTO MNpOocTpaHCTBA [lemarorndyeckoro
KBantopuyma oOecneunBacTcsi pa3pabOTKa, COTJIACOBAHME W YTBEPXKACHHE
IIPOEKTAa 30HUPOBAHMS M IM3aiiHa noMemenuit [leparornyeckoro Ksanropuyma B
COOTBETCTBUM C MOJIOKEHUAMH METOAMYECKUX pPEKOMEHaauui MuHuCTEpCeTBa
npocsereHus Poceuiickoin denepaunu.

3.4. Peanuzaums meponpusthii o co3paHuro llemarormueckoro KeanTopuyma
obecrieunBaeTes ¢ y4eTOM NMPUMEPHOIO PacyeTa 3aTpaTr Ha Pean3atyio JOPOKHON
KApThl  (HEOOXOOUMO YKA3amMb  CCuLIKY Ha npuioodcenue K [lonoscenuio,
cooepoicawiee NpuUMEpHvlil  pacyem 3ampam Ha cozoanue Iledacocuyeckoco
Keanumopuyma).

3.6. Cozmanue Ilemarormueckoro KBaHTOpMymMa OOECIEUMBACTCS BBIACICHUEM
COOTBETCTBYIOIIETO CTPYKTYPHOTO MOAPAZAECIICHUS (HEOOXOOUMO YKAZAMb CCLIKY
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Ha npuiodcenue k Ilonodcenulo, cooepoxcawee OpeanUu3ayUOHHYIO CMPYKMYpY
[leoacoeuuecrkoeo Keanmopuyma,).

4. Oprann3zanuonHas crpykrypa Illegarornueckoro Ksanropuyma

4.1. Crpykrypa llemarormueckoro KpaHTOpHyMa W €€ YHCIICHHBIM COCTaB
ONMPENENAOTCS MCXOJA W3 Xapaktepa W o0bemMa paldoT, a Takxke Hu3
(OYHKIMOHAIBHBIX 33]1a4, BO3JIOXKEHHBIX HA HEE.

4.2. rarHoe pacnucanue llemarormdyeckoro KeanTopmyma paspabaTsiBacTcs
BY30M W YTBEPXKAACTCA B YCTAHOBJICHHOM MOPSAIKE PEKTOPOM BY3a (HE0OX00UMO
VKA3amv  CCulIKY HA Hnpuiodcenue x llonoocenuro, cooepoicaujee umamHoe
PACRUCAHUE/GBINUCKY U3 UWIMAMHO20 PACNUCANUSL).

4.3. Tlemarornueckuii KBaHTOpMYyM BO3IJIABISET PYKOBOJWUTEb, HA3HAYECHUC
KOTOPOTrO OCYUIECTBIISIETCSI B COOTBETCTBUU C TPEOOBAHUSIMM HOPMATUBHBIX
MPAaBOBBIX AKTOB By3a, a Takke MMHHCTEPCTBA NPOCBEUIEHUsS Poccuiickoi
Oenepaunu.

4.4, B crpykrype Ilemarormueckoro KpaHTOpHyMa BBIACISIFOTCS IITATHBIC
€AVHUIIBI, 00CCIICUMBAIOIIME BHIMOJHEHUE CIICTYIOMINX (PYHKIIHIA:

1)  Opranumsanus yakumonupoBanus [lenarornueckoro Kpanropuyma, B TOM
YHCJIE B YaCTH COOJIFOJICHUSI KaJPOBBIX, (PMHAHCOBBIX W TEXHUUYECKUX YCIOBHIA, a
TaK>Ke 00ECNEUCHU BBITIOJTHEHMS BO3JIOXKEHHBIX Ha [lenarornveckuii KBantopuym
(YHKUIMIA 1 337124, JOCTUKEHHS YCTAHOBJIEHHBIX MOKA3aTEINCH.

2)  BzaumogeiictBue ¢ denepaibHbIM OMEPATOPOM, C CeThIO [lemarornyeckux
KBantopuymoB ®  00pa3oBaTe/IbHBIMM  OPraHU3alUsIMH,  OCHALLIECHHBIMA
COBPEMEHHOW  MH(QPACTPyKTYypOili B  pamMKax HAUMOHAJIBHOTO  MPOEKTa
«OO0pazoBaHue» sl TOCTHXKEHUS LIENEH, 3a1a4 U MOKa3aTelich, YCTAaHOBIEHHBIX
HACTOALMMHM  PexkoMeHpanumsaMu, a TakKe  OpraHM3alMd W y4acTus
00pa3oBaTeNbHBIX MPOEKTOB sl OOYy4YaroIUXCs MEJarorM4ecKux BY30B U
NEAArornYeCcKuX pabOTHUKOB 00Pa30BaATENBHBIX OPraHUu3aluii.

3)  Opranuzanusi pa3paOOTKM W peam3anuu  00pa30oBaATEIbHBIX MPOrpamm,
(hOpMHUpOBaHUS COJACPKAHUS JUCHMIUIMH (MOJYJEH), peanu3yemMbix Ha 0Oaze
[Tegarornueckoro Ksanropuyma.

4)  IlnanupoBaHue 00pPa30BATENBHBIX MEPONPHITHIA W MPOPOPUEHTALMOHHON
AEATENBHOCTH € OOydaromuMucs — 00meoO0pa3oBaTeNbHBIX  OPraHU3aLMi,
OCYIIECCTBICHUE  B3aUMOJCHCTBUS C  MENArOTMYCCKMMH  PaOOTHUKAMU |
YIPaBJIEHYECKUMHU KaJpamu 0011e00pa3oBaTENbHBIX OpraHM3alyid,
OTBETCTBEHHBIMHU 3 PYHKIIHOHUPOBAHUE MPOQUIBHBIX MEJATOTUYECKUX KJIACCOB.
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5)  PaspaGorka WHPOPMALMOHHBIX M y4EOHO-METOANYECKUX MATEPUAIOB IS
NEAArOTMYECKMX  pa0OTHUKOB  00IICOOpa30BaTENbHBIX  OpPraHu3aluid Mo
(OPMHUPOBAHUIO E€CTECTBEHHO-HAYYHOU, TEXHOJOTMYECKON, MaTeMaTUYECKOW H
n(pPOBOH T'PaMOTHOCTH OOYYAKOIIMXCS 3a CYET NPUMEHEHUSI COBPEMEHHBIX
NEAArOTUYECKUX TEXHOJIOTHIA U CPEACTB O0YUEHUSI.

6) OpraHusanuss  JEATEIBHOCTH MO MOBBIMIEHUID  KBAIA(PHUKALMH
NEAArOTUYECKMX PaOOTHUKOB 00pA30BaTENIbHBIX OPraHu3aluuii, B TOM YHCJE
OCHAUICHHBIX COBPEMEHHOW MHPPACTPYKTYPOil B paMKaxX HAMOHAJIBHOTO MPOEKTa
«OO0pa3oBaHHE», B3aUMOACHCTBHE C PETHOHAIBHBIM LEHTPOM HEMPEPBIBHOTO
NOBBILIEHHS MPOPECCHOHATBHOIO MACTEPCTBA MEAArOTHYECKUX PAOOTHUKOB.

7)  HWuadpopmanmonnoe conpooxacHue Ilenarormueckoro KpeaHTopuyma W
TEXHUYECKOE 00ECIIEYEHUE PECYPCOB, NCIOIB3YEMBIX B PaMKax 00pa3oBaTENbHOM
Y MHOH AEATENbHOCTH, MOArOTOBKA M pa3MEIIEHNE 00pa30BaTEIbHOIO KOHTEHTA Ha
ouLIMATBEHOM CaiiTe, CTpaHULAX COLMAIBHBIX CETEH W MHBIX MH()POPMALMOHHBIX
pecypcax By3a.

8)  Tekymas KOOpAMHALIHS " aJIMHUHHACTPUPOBAHUE nporecca
¢ynkunonupoBanust [lemarormueckoro Kpantopuyma (opraHm3anmsi y4eOHBIX
3aHATHANA, COONIOACHUE TPEeOOBAHMN TEXHUKH O€30MACHOCTH W OXPaHbl TPY.a,
KOMMYHHKALMS C TOCETUTENSIMHA, KOHTPOJIb 3aMOJIHEHUST YUEOHBIX MOMEIIEHUI 1

T.J0.).

9)  OOcnyxuBaHWE OOOpPYJAOBAHMS M CPEACTB OOYYEHUS W BOCHUTAHUS,
KOTOpbIMM ocHaileH I[lenaroruyeckuii KBaHTopuyM, ycTaHOBKa HEOOXOIMMOIO
IPOrpaMMHOT0 00€CTEeYeHUs, 0OECTICYEHUE PACXOTHBIX MATEPUANIOB, YCTPAHEHHE
TEXHUYECKUX MPOOIEM U TIP.

4.5. OuHAHCUPOBAHUE MEPONPUATMHA 1O  co3ganHuto  [lemarormueckoro
KBanTopryma ocymiecTBiaseTcst U3 OFOIKETHBIX M BHEOKOKETHBIX CPEICTB BY3a.

5. 3akII0UYNTELHBIC MOJIOKCHUS

5.1. BHeceHue WM3MEHEHMH W JONOJHEHUMM B Hacrosmee IlojokeHue
OCYILECTBJISIETCA IMYyTEM TMOJATOTOBKM IMPOEKTA TMOJOKECHUS B HOBOW PEHAKIINHU
pykoBomutenem [lemarormyeckoro KBaHTopuyma M yTBEPKACHUS €0 PEKTOPOM
By3a B YCTAHOBJICHHOM ITOPSIIKE.
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I1. Tunosoe Ionoxenue o pynkuuonuposanuu Ilegaroruyeckoro
KBanTopuyma

1. O0umme noJioxKeHust

1.1. Hactosiniee monmoskeHne 0 (PyHKIIMOHUPOBAHUM MEJArOrMYECKOT0 TEXHOMApKa
«KBaHTOPHUYM»  (yamvenopamme pysa) (nanee — Ilenarornveckuii KBantopuym)
ONpEeACNsACT TOPSAOK W ycinoBus (yHkumonupoBanus [lemarormueckoro
KBantopuyma.

1.2, Ilemarormueckuii KBaHTOpHyM B CBOEH JECATEIBHOCTH PYKOBOJCTBYETCS
3akoHomarenbecTBOM  Poccuiickoii  denepauny, HOPMATHUBHBIMU  ITPABOBBIMU
akramu MuHuctepeTBa npocsenieHus Poccniickoit denepanuu, YCTaBoM By3a,
PELICHUAMHU YUYEHOr0 COBETA BY3a, IPUKA3aMU M PACHOPHKEHUAMHU PEKTOPA BY3a,
HactosAmM [lomoskeHreM U MHBIMH JIOKAJIBHBIMA HOPMATUBHBIMU aKTaMH BY3a.

1.3. Mecropacnonoxkenue Ilenarornueckoro KpanTopuyma: (HowTopsdi  ampec  c
YKasaHueM MHAEKCA, TUIOMaab IIOMEI [eHPIfI! .

2. ®ynkuun legarornyeckoro Kpanropuyma

2.1. OCHOBHBIM HAIIPaBIICHUEM JEATENBHOCTH llenarormyeckoro KanTopuyma
ABIETCA ~ oOecrieueHre  00pa3oBAaTENbHOW  JACATEIBHOCTM  By3a 1O
00pa3oBaTenbHBIM nporpammam BBICILIETO 17} JOTIOJIHUTENBHOTO
npo(EeCCUOHATTBEHOTO 00PA30BAHMS.

2.2, [esarempHocth  Ilemarormueckoro  KBanTtopuyma  HampaBjleHa  Ha
OCYUIECTBJICHUE CIACAYIOMMX (PyHKIMHI, 0003HAYCHHBIX B MOANYHKTax 2.2.1-2.2.3
Hacrosero [lomoxenus.

22.1. @yukuum Ilemarormueckoro KBaHTOpMyMa, OpPMEHTUPOBAHHBIE HA
CTYJCHTOB:

1) opraHm3anms W TOPOBEACHHE MPAKTHYECKUX 3aHIATHA C HWCIOJb30BAHUEM
o0opynoBaHus, CcpeactB oOyueHHMss M BocmHTaHus  [lenarormyeckoro
KBanropuyma;

2) KBa3uMeAaroruyeckas ACATEIbHOCTh (MMUTALMS ACATEIBHOCTH NEAarora Ha
YPOKE, OpraHu3alus HUCCIEN0BATENBCKONW ACATENBHOCTH (KYPCOBBIX, BBITYCKHBIX
KBAJIM(PMKALMOHHBIX pa0d0T) ¥ MPOCKTHAS AEATENBHOCTh CTYACHTOB;
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3) pa3zpaboTka CTyJACHTAMH HCCIEIOBATEIbCKUX PadOT W MPOEKTOB, MOACIICH,
MPAKTUYECKOE OCBOEHUE HOBBIX TEXHOJIOTHH, (PYHIAMEHTAIBHBIX 3HAHUM (OMBITHI,
AKCIEPUMEHTBI, MPAKTUKYMBI, JJA0OpaTOpHBIE paboThl);

4) npeanpodeccuoHaabHas MOATOTOBKA, B TOM YHCIIE MEPOMPHUATHS ¢ YYACTHEM
HACTaBHUKOB M3 PA3IMUHBIX CEKTOPOB 3KOHOMUKHU C PeaibHbIM OTBITOM PaldOThI B
npodeccun;

5) peanuzanusi MacTep-KjIaccoB B Pa3IMuHbBIX (opMmarax B3aUMOICHCTBUS C
UCMOJIb30BaHUEM pecypcoB llenarornueckoro Kpantopuyma,

6) opraHu3anys FHHOBAMOHHOM AEATEIbHOCTH PA3JIMYHOTO YPOBHS, B TOM YHUCIIE
MEXK(PaAKYJIBTETCKAX, OPUEHTHPOBAHHBIX HA PA3HBIE KATErOPUH YYACTHUKOB (B TOM
YHCJIC HACTABHUYECTBA),

7) OpraHu3anps NPAKTUKWA CTYJEHTOB M0 TMEJArOrMYECKAM HAIMPABJICHUSM,
CBS3aHHBIM C MPENOJABAHUEM YYEOHBIX NPEAMETOB €CTECTBEHHO-HAYYHOU W
TEXHOJIOTMYECKON  HAMpPaBJICHHOCTEH, BKJIKOYAKOIIAs B Ce0sS  3aKIHOYCHHE
JIOTOBOPOB  (coryanmieHui) O  COTPYJHHMYECTBE C  00pa3oBaTEIbHBIMHU
OpraHM3alMsIMH, Ha 0a3e KOTOPBIX CO3/IaHbl ACTCKAE TEXHOMAPKU « KBaHTOpHMyM,
MOOWIBHBIE TeXHONApKkH «KBaHTOpHyM», HEHTpBl «Touka pocta», neHTtpol «IT-
Kyo»;

8) MpOBENEHUE OMBITHO-KOHCTPYKTOPCKHAX PaboT Mo pa3paboTKE HOBBIX METOAMK
1 METOJAMYECKUX MHCTPYMEHTOB B MPENOIABAHNM YUECOHBIX MPEAMETOB «Duznkay,
«Xumusy, «buonorusy», «Maremarukay, « HpopmaTika», « TexHOIOTHS» U Ap.

22.1. @yukuum Ilemarormuyeckoro KBaHTOpMyMa, OpPMEHTHPOBAHHBIE HA
NEeAArornyecknx paboOTHUKOB 00Pa30BATENbHBIX OPraHU3alui:

1) noBbllIeHUE KBATM(IUKALMKA NEAArOTHYECKUX PAOOTHUKOB 00pa30BaTENbHBIX
OpraHu3ari,

2) opraHuzaums HAYYHO-TTPAKTUYECKIX MEPONPUITHN (CeMHHApPOB,
KOH(pepeHuunid, GopyMoB);

3) pa3paboTka [OMArHOCTMYECKMX MPOLEAYP 0O BBISIBJICHAKD TPYAHOCTEH B
OCBOCHMM UIKOJbHUKAMU y4YE€OHBIX MPEIAMETOB €CTECTBEHHO-HAYYHOW W
TEXHOJIOTUYECKON HANPABICHHOCTEH, a TAaKXKE BBIABICHAID M TMOANEPIKKE
OJIAPEHHOCTH Y LIKOJIBHUKOB;

4) uHpOpMUPOBAHUE MEAArOTMYECKUX paGOTHHUKOB 00pa3oBaTeNbHbIX
OpPraHM3alMidi O PEe3yJIbTaTax OIMbITHO-KOHCTPYKTOPCKHAX, WCCIICAOBATEILCKAX W
NPOEKTHBIX PadoT, mMpoBoAMMBIX Ha Oase [lenarornueckoro Kpanropuyma.
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22.1. @yukuum Ilemarormueckoro KBaHTOpuyma, OpPHUEHTHPOBAHHBIE Ha
LIKOJIbHUKOB:

1) conpoBOXAECHUE MACATENILHOCTH NPOQUIBHBIX TMEIArorMyeckux KJIaccoB
0011e00pa30BaTENbHBIX OPraHu3alnii B YaCTH YUYEOHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOU M TEXHOJIOTHUYECKON HAIIPABICHHOCTEH,

2) npodopueHTaMoHHass paboTa CO WIKOJIBHHKAMH, LeneBas padorta ¢
aOUTypUEHTaMU;

3) mpakTHuecKas MOArOTOBKA MIKOJIBHUKOB K YUACTHIO B PA3IMUHBIX OJIMMIINAIAX,
KOHKYpcax, OJIUMIIHAAX;

4) opraHmM3anMss W TPOBEACHHUE JJsl IOKOJBHUKOB YUYEOHBIX CEMHHAPOB,
KOHKYPCOB, 1¢0aTOB, OJIMMIINA A APYTHX MEPOTIPUSTHHA.

3. Ynpasaenue lleparornyeckum Kpanropuymom

3.1. KoHTponb 3a pe3yNbTaTHBHOCTBIO (PYHKIHOHMPOBaHUsS [lenarormyeckoro
KBantopuyma ocymectenser pektop. OOumiee pykoBoactBo Ilemarormueckum
KBaHTOpHyMOM, KOOpPAMHAUMIO W KOHTPOJb JACITEIBHOCTH  OCYLIECTBIISIET

(JTIOIDKHOCTHOE JIMIIO BY3a)

3.2.  HenocpenctBennoe  pykoBoACTBO  llemarormueckum — KBantopuymom
OCYIIECTBISAET pykoBoautenb llegarormueckoro KBanTopuyma, KOTOpBIH
HA3HA4YacTCs HA JOJDKHOCTh MPUKA30M PEKTOPa By3a B COOTBETCTBHH C TPYIOBBIM
3aKkoHOarenbCcTBOM Poccuiickoit denepaunu.

3.3. Ha nomwxnocts pykoBomutens I[leparorndeckoro KsaHropuyma HazHadaeTcs
JMIO, WMEILIEE BbIcHIee O00pa3oBaHWE, M CTaX padOTbl IO HaMpPaBICHUSIM
nestenbHocTr [lenarornyeckoro KBanropuyma He MeHee 3 JIET.

3.4. B nmepuona orcyrctBus pykoBoautens llemarormueckoro KBantopuyma ero
00sI3aHHOCTH MCIIOJIHSET OJAMH M3 COTPYAHHKOB Ilemarormyeckoro Keantopuyma,
HA3HAYAEMBI IMPUKA30M PEKTOPA By3a.

3.5. PykoBoaurensb [lenarormueckoro Keanropuyma:

3.5.1. ocywiecTBIseT ONEPAaTUBHOE PYKOBOJCTBO [Teparornyeckum
KBantopuymowm;,

3.5.2. npeacrasnsetr uatepeckl [legarornueckoro KBantopuyma no J0BEPEHHOCTH
B T'OCYJApCTBEHHBIX OpraHax, OpraHu3anusx Uil peaiu3aluy Leled W 3a1ay
[leparoruueckoro Ksanropuyma,

3.5.3. OTUMTHIBATBCA TEPEN PYKOBOAWUTEIEM By3a O pe3yipTarax padoThl
[Tegaroruueckoro Ksanropuyma,
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3.5.4. BBINOJHAECT HMHBIE OOA3aHHOCTH, NPEAYCMOTPEHHBIE 3aKOHOJIATENIbCTBOM,
YCTaBOM BY3a, JOJDKHOCTHOM MHCTPYKIMEH U HAcTOAWMM [lonoxxeHnem.

3.5.5. ocymiecTBIsSET paccTaHOBKY KaapoB I[lemarormueckoro Keantopumyma s
BBITIOJTHCHHSI BO3JIOJKEHHBIX HA HETO (PYHKIIMI U 3a71a4;

3.5.6. opranuzyer  oOpa3oBareibHYKO  AesATeNbHOCT B [lemaroruueckom
KBaHTopuymME€ B COOTBETCTBMM € Ha3HAYCHHEM, (PYHKIUIMH M 3aJa4aMu
[Tegarornueckoro KBaHtopruyMa U OCYIIECTBIISIET KOHTPOJIB 3a €TI0 PEATA3ALUEN;

3.5.7. obecrieuMBacT  OpraHW3alMI0 W MPOBEACHHE  O0PA30BATEIBHBIX
meponpusthii Ha 6aze [leparornueckoro Ksanropuyma,

3.5.8. opraHusyer QOpMUpOBaHME M HWH(POPMALMOHHOE HAMOJIHEHUE paszacna
«[legarornueckuit TexHonapk «Kpantopuym» Ha ouiaTbHOM caiiTe By3a,

3.5.9. olecreunBaceT BBINOJHEHWE WHBIX 3a7ad W (QYHKIMHA, OOO3HAYCHHBIX B
HOPMATUBHBIX  JOKyMEHTaXx  MwuHucrepctBa  mpocselieHus  Poccuiickoi
Oenepaunu,

3.5.10. obecneunBacT WHBIE (QPYHKIMHA, OTHOCAIOMXCS K  JACATEIBHOCTH
[Temarornyeckoro KBaHTopuymMa W HE MNPOTHBOpPEYAILME LENSIM K BHAAM
JEATEIILHOCTU BY3a.

4. Neaonpoussoactso llexarornyeckoro Ksanropuyma

Henonpoussoactso  Ilemarormyeckoro  KBaHTOpHyMa  OCYILECTBISAETCS B
cooTBeTCTBUM ¢ HOMeHKarypoi nen By3a 1 MHCTpYKUMEN 1O AENONPOU3BOIACTBY
BYy3a.

5. ®unancupoBanue aeareabnoctu lenarormueckoro Kanropuyma

OUHAHCUPOBAHUE NEATETBHOCTH [Tegarornyeckoro KBanTopuyma
OCYUIIECTBJISIETCS U3 OFOJIKETHBIX U BHEOKIPKETHBIX CPEJICTB BY3a.

6. Pesyabtarsl pynkuuonnposanus Ilegarornyeckoro Ksanropuyma

KoHTpone  pe3yabTaTMBHOCTH  MEPONPHUATHA 1O  (PYHKIMOHUPOBAHUIO
[Temarornyeckoro KBantopuyma o0ecneuMBacTCss Ha OCHOBAHWM MOKa3aTeyehd u
WHAMKATOPOB JeATenbHOCTH  [lemarormdyeckoro KBanTtopuyma  (reobxooumo
VKazams  CCoLIKY Ha npuioscenue k llonooicenuro, cooepocawee nepeders
noxazameneii u Ux 3HAYeHull, CHOpMUPOBAHHLIL ¢ Yuyemom mpeboBaHU
Memoouueckux pekomenoayuii).
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7. BzauMojeiicTBHe ¢ ApYrUMH NOAPA3Ae/JIeHUSIMH BY3a

[lemarornueckmii  KBaHTOpHyM ~ B3aMMOACHCTBYET  CO  CTPYKTYPHBIMH
MOAPA3ACICHUSIMA By3a, BHCIIHUMH OPraHU3alMsIMHU B paMKaX PazIMyHBIX (Popm
no Bompocam JaedrenbHOCTA [lemarormueckoro KBanTopuyma, €cCiid  3TO
HEOOXOAUMO JUTsl PELICHUS 3aAa4 U (QYHKIUNA, BO3JI0KEHHbBIX Ha [lenarornyeckuii
Kpantopuym, B mpenenax NOJMHOMOYMA, NPEHOCTABICHHBIX YCTAaBOM BY3a,
HacTOAMUM [10JIOKEHUEM W HHBIMU JIOKAJIbHBIMU aKTAMU BY3a.

8. 3akounTeNLHBIC MOJIOKCHUS

BHecenue u3MeHeHul U JOMOJIHEHUNA B HAacTosLee [1010KEHHE OCYILECTBISIETCA
IyTeEM TOATOTOBKHA IPOEKTA IOJIOKEHUS B HOBOW PENAKIIAM PYKOBOIMUTEIIEM
[legarornueckoro KBanTtopuyma # yTBEPXKACHUS €ro PEKTOPOM By3a B
YCTAHOBJIEHHOM TTOPSIJIKE.
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[Tpunoxenue 4 kK MeTOIMUYECKUM PEKOMEH TAIUSAM

HOKA3ATEJIN CO3JAHUA U ®YHKIHNOHNUPOBAHUA
HEJATOI'MYECKOI'O KBAHTOPNYMA

HanmeHnoBanWe MHAMKATOPA/TTIOKA3ATEIS

MunumMmanbHOE
3HAYEHHE B I'0JT
OTKPBITHA

MuHUMaTbH
0€ 3HAYCHHE
BTOJ B
MOCJIE YOI
He TOJBI

UncneHHOCTh  OOyYarOmuXxcs  00pa3oBaTEIbHOM
OPTaHW3aIMH BBICIIETO 00Pa30BaHMsA, OCBAWBAIOIINX
aBe u Oomee y4eOHbIE MAWCHUTUIMHBI W (WIJIH)
JNEKTUBHBIE JUCIMIUIMHBI C  HCHOJIb30BAHHUEM
obopynosanmsa Ilemarormyeckoro Ksanropmyma
(4eT0BeK B TON)

100

500

UncneHHOCTh  0OyYaromuxcs  00pa3oBaTEIbHOM
OpPTaHW3alMU BBICIIETO OOPA30BAHMA, TPOIICIIIAX
MPAaKTHKYy B 00pa30oBaTEeNbHBIX OPTAaHWU3ALMAX, HA
0ase KOTOPBIX CO3JAaHbl JETCKHE TEXHOMApPKU
«KBaHTOpHYMY, MOOHITbHBIE TEXHOMAPKHU
«KBanTopuym», neHTpel «Touka pocTa», LEHTPHI
«IT-xyo»

50

UHCIeHHOCTh TENArOrHYeCKUX PaOOTHUKOB HMHBIX
00pa30BaTENbHBIX  OPTAHHM3ALMKA,  TPOMICIIINX
MTOBBIICHHAE KBaJTM(DUKALTHH Ha 0aze
Ilerarornueckoro Ksantopuyma

30

100

KomudecTBO MPOBEACHHBIX MEPONPHUATHH (B TOM
YHCIIe JTUCTAHIIMOHHBIX ) o Pa3BUTHIO
podecCHOHATBHBIX KOMITETEHITUH TIEAarOTHYeCKIX
PaOOTHUKOB MHBIX 00OPa30BATENBHBIX OPTaHU3AIHH,
TEMATHKa KOTOPBIX COOTBETCTBYET HAMPABICHUSIM
neatenpHocTH  [lemarornmveckoro  Ksantopuyma
(eTMHUTT B TON)

10

YncaeHHOCTh 00yYarOTIHXCst
00me00pa3oBaTENbHBIX OPTAaHU3AIUHN, TPUHIABIIAX
y4acTHe B MPO(OPUCHTAIMOHHBIX MEPOTIPUATHAX U
NPOEKTax, OpraHu3yemMbIx Ha 0ase Ilemarormueckoro
KBaHTOpI/IyM214

50

1500

3 VuurhiBacTCAd MOCTOSHHBIM KOHTHHICHT o6yqafomnxc;1 ncaarornucCKoro By3a o ncaarorudaCCKum
HarpaBJICHUAM IMOATOTOBKU.

4 Tlpm moacueTe mOKA3aTeNdl VUHUTHIBAIOTCS MEPONPHATHS, OPUCHTHUPOBAHHBIC HA MPHBJICUCHHE
abUTYPHEHTOB K NOCTYIUICHHIO HA MEAArOTHYCCKIC HAPABICHHUS TIOATOTOBKH, B TOM YUCIIE OPraHH3aLisl
vueOHBIX 3aHATHH NMPOQUIBEHBIX NIEJArOTHICCKUX Kiaacco Ha Oasze [lexaroruueckoro Keanropuyma.
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KBAHTOPWbIM

PekoMmeHaauunn no gnsamHy
N 30HNPOBAHWUIO NMOMELLEHUMN
NMeparornyecknx KBaHTOPMYyMOB

Meparornyecknit TexHonapk «KBaHTOpPUYM»
depfepanbHbIli NpoekT «CoBpeMeHHas WKona»
HauMoHaNbHOTo Npoekta «O6pasoBaHUE»

oraoyano
«Akagemmna MuHnpocseLleHns Poccum»

LIeHTPp MH(OPMALMOHHO-aHaIMTUYECKOTO
1 NPOEKTHOTO COMPOBOXAEHNS
HaLMOHaNbHbIX MPOEKTOB

[MpunoxeHue 5 K MeToaMYECKUM pPeKOMeHaaunsam
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BBOOHAA
NH®OPMALNA

CopepxxaHue

Kakne nomMmeleHuns 3ageiicteyet Meparornyeckuia
KBaHTOpUYM? 3

KaBuHeT gns npoBefeHUs 3aHATUN TeXHONOTMYeCcKoM
HanpaBneHHOCTU. MpuUMep opraHn3aLumn NPOCTPAHCTBA ... 4

KabuHeT ona npoBefeHNst 3aHATUN €CTECTBEHHO-HAY4YHO
HanpaBneHHOCTU. MprumMep opraHn3auuy NpocTpaHcTBa

KabuHeT gns 3anucy BeGUHAPOB W NPe3eHTaALUOHHOTO
KOHTEHTA. MpuMep OpraHn3aLum NPOCTPAHCTBA mmrrmmnnnen 6

OCHOBHble 3/1eMeHTbl 6peHaMpOBaHMNA 7

[ononHUTeNbHble 31eMeHTbl GpeHaUpoBaHUs

(onuMoHanbHO) 9
LiBeToBas NanuTpa. OCHOBHOMW LB T rmneeessmnnneeeessnsnsneesesnns 10
LiBeToBas NannuTpa. AKLEHTHDBIN LEB e T i 11
LY =T S X= OO 12
Me6enb. Mpumepsbl 13

@I «CoBpemeHHas Lwkona» HM «O6pasoBaHne» / PekomeHgauun no gu3aiiHy obpasoBarensHOro npoctpaHcTea / Megaroruyeckuii KsaHtopuym
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BBOAHaAA

NH®OPMALNA

Kakne nomew,eHua 3agencteyeT Mepgarornyecknin KsaHtopuym?

Meparornyecknii TexHonapk «KeaHTOpnym» —
3TO MHOTrOo(hyHKLMOHaIbHOEe 06pa3oBaTe/ibHOe
NPOCTPaHCTBO, 3a4eNCTBYIOLLEE MOMELLEHNS
BbICLLIEFO Y4e6HOro 3aBefieHns Ans obpaso-
BaTeNIbHOM M COMYTCTBYIOLLLEN AesATeNbHO-

CTU B pa3INyHbIX (hopmartax: TeopeTnyeckas

M rnpakTnyeckas paboTa B paMKax OCHOBHOIO

1 [ONO/IHNTE/IbHOTO 06pa3oBaHus, BHey4ebOHas
AesaTenbHOCTb, OTAbIX, MeponpuaTus, aebartsbl,
KOHCY/IbTaLUm.

MomeweHunsa Mepgarornyeckoro KeaHtopmyma Heo6-
XoA4UMO pacrnonaraTe B npegenax ofAHOro 3faHuns
(kopnyca). He ponyckaeTtca pasmelieHne noMmeuie-
HWI Ha NAowafsx B pasHbiX 34aHnax. PekomeHpy-
eTca pasMelwaTb Bce o6pasoBaTe/sibHble MPOCTPaH-
cTBa Mepgarornyeckoro KeaHTopuyma Ha OfHOM
aTaxe. PekomeHpgyeTcqa 3agelicTBOBaTb He MeHee
Tpex NomMeLw eHnn:

e KabuHeT Ana npoBeneHUA 3aHATUN TexHOoNorun-
yeckol HanpaB/1e€HHOCTH,

m KabuHert Ana nposeneHUA 3aHATUN ecTecTBeH-
HO-Hayl‘IHOIZ HanpaB/eHHOCTHU;

e KabuHeT Ana 3anucu Be6UMHaApPOB M Npe3eHTaLu-
OHHOTO KOHTeHTa.

Mpun nog6ope NOMELWEHNR cneayeT OPUEHTUPO-
BaTbCsl Ha Naowagn NoMelw eHUn: KabuHeTbl ANs
npoBefeHNs 3aHATUI eCcTeCTBEHHO-HAY4YHOW U Tex-
HONOrM4yeckol HanpaBneHHOCTeEN — He MeHee

40 m2kKaxpgoe, kKabuHeT gna 3anncu BebuHapos

M Npe3eHTaLNOHHOINO KOHTeHTa — He MeHee 20 M2

B nomeweHunax NMepgarornyeckoro KeaHtopuyma
LO/MKeH 6bITb 06ecneyvyeH 6ecnnatHblii 6ecnpoBO-
OHOWM gocTyn K ceTn MHTepHeT. B nomeweHnn, rge
pa3meuiaeTca CTaHOK na3epHOW pes3ku, xenartenb-
HO YCTAHOBUTb BEHTUNALUOHHYIO CUCTEMY C BbIBO-
[OM Ha ynuuy, unu cnepyet pasmeliatb CTaHOK

B OTAe/IbHOM MpocTpaHcTBe. Paboune MecTa peko-
MeHAyeTCa OcHalwaTb po3eTkamu (418 Nogkaoye-
HUA HOYTOYKOB MU NNaHWeTOB K uMuppoBbIM nabo-
patopusm).

CneyvanbHoe MHXeHepHOe ocHaluieHue (nabopa-
TOPHbIE BbITAXKN U MONKN) kKabuHeTa Ana nposefje-
HNA 3aHATUIA ecTeCTBEHHO-Hay4YHOW HanpaBNeHHO-
CTU peanu3yeTca Ha YCMOTPeHUe agMuHucTpaymmu
BbiCLIEro y4ebHOro 3aBefileHa 1 3aBUCUT OT Npef-
nonaraeMmblx o6pasoBaTenbHbIX NPOrpamMmm.

@I «CoBpemeHHas Lwkona» HM «O6pasoBaHne» / PekomeHgauun no gu3aiiHy obpasoBarensHOro npoctpaHcTea / Megaroruyeckuii KsaHtopuym
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01}

SOHMpoBaHMe

[aHHas KapTUHKa fBnseTcs
obueli KoHUenuueli ¢ ngesmu
ans peanusauuu. MpeacraBneH-
Hoe 060pysoBaHME N KOM-
nnekTauus MoryT oTanyaTbes
OT BaLLUX.

n

PekomeHgyemas nnowanb —
He meHee 20 M2

G?

BEPHYTbCSA K COLEPXKAHMIO

KabuHeT ansa 3anmcn BebrUHapOB U NMpe3eHTaUMOHHOIO KOHTeHTa.
MpuMep opraHn3auum NpPocTpaHcTBa

Cuctembl xpaHeHuUs 060pyA0BaHuA

30Ha onepatopa M BUAEOMOHTaXa

O6pa3oBaTenbHasa cTyaus

@M «CoBpemeHHas Wwkona» HI «O6pasoBaHue» / PekoMeHaaummn no ansaiiHy o6pasoBatenibHOro npoctpaHcTea / Megarornyeckuii KBaHtopuym
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02
BPEHAM POBAHWE

Bcerga ucnonb3syite rpaguye-
cKue haiinbl U3 OpUrMHanbHbIX
MaKeToB — He MblTaiTechb
co3faBaTb MX CaMOCTOSATESb-
Ho. daiinbl BbifaeT oneparop
npoekTa.

BEPHYTbCA K COEPXKaHUIO

JononHntenbHble 3neMeHTbl 6peHANpoOBaHNA (ONLMOHANBHO)

LONONHUTENbHO CTeHbl MOTYT 6peHAMpoOBaThCA
cTuneo6pasyllwMmMm 3neMeHTOM MuUHUCTepCTBa
npoceeuieHus Poccuiickoit depgepayuun n/vnu
3HaKOM HaluWOHaNbHOTO NpoekTa «O6pa3oBaHue»
B Buje rpatukun. Fpagumka MoxeT pasMeltaTbcs
Ha N 60t cBo60AHON cTeHe. PUCYHOK HaHocuTcs
C MOMOLWbID HACTEHHOW HaKNEeNKu NNKM BbIKPACKM

CTuneo6pasyroLnii aneMeHT MUHUCTEPCTBA MPOCBELLEHNUS
Poccuiickoii ®egepauymmn

@I «CoBpemeHHas wkona» HIM«O6pasosaHne» / PekomeHgauun no gu3aiiHy obpasoBarensHOro npocrpaHctea / Megaroruyeckuii KsaHtopuym

no tTpadapeTy B OAUH UBeT. ECM B NOMeEL,eHNN
€CTb CTEK/JfHHble Neperopofku, To 6PeHANpPOBaThH
MOXHO UX. Fpatuky nydwe pasMelyatb Ha pasHbiX
CTeHax C OCHOBHbIM (hMPMEHHbIM 3HaKOM. MakKeTbl
cnefyet 6paTb TONbKO M3 OPUTMHANbLHbLIX (halinos
onepaTtopa NpoeKkTa. 31eMeHTbl MOTYT UCNONb30-
BaTbCS KaK COBMECTHO, TaK U MO OTAENbHOCTU.

®UPMEHHbI 3HaK HaUMOHaNbHOro NpoekTa «O6pasoBaHmeE»
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03
OCHALWEHWNE

MpuBefeHHble 34ecb 06pasLbl
He ABNAOTCA 06d3aTe/IbHbIM
yKasaHueMm K NproGpeTeHnto me-
6enun onpeaeneHHbIX Mogenei

1 npousBoguTenei. JaHHble
npvMepbl Cny>ar o6LwuM opu-
E€HTUPOM Ha PEKOMEHAYEMYHD
CTUIUCTUKY.

¢?

BEPHYTbCA K COAepXKaHunio

Mebenb

[Ona KompopTHOro ncnonb3oBaHns obopyaoBaHua
negarornyeckoro «KesaHtopuyma» pekomeHpayeT-

CA OCHACTUTb ayAMTOPUM MOBUABHBIMKW CTONAMMU

N CTYyNbAMMW B Yy4ebOHOWN 30HE, cTennaxamu ans
XpaHeHns uuppoBbIX NabopaTtopuii, BepcTakamm
ANS NPOMbILWIEHHOTO 060pPYyAOBaHUSA, CUCTEMAMN
XpaHeHWa pacxoAHblXx MaTepnanos U He6ONbLWOTO
obopypoBaHua (Becbl, nabopatopHaa nocyja n o6o-
pyfoBaHue, 3apsijHble ycTpolicTBa, haHepa, MeTu-
3bl W Np.).

Mo an3aliHy pekomeHAyeTCcs Bbibupatb mogenu
COBPEMEHHOI NaKOHNYHON Mebenun cTpornx gopm
M NnpeMMyuw,ecTBeHHO 6en0ro uBeta UnnM uBeta
CBETNOro fgepesa. lna BepcTakoB U MeTan/iMyeckom
Mebenn nmoponpeT cBeTNbI cepblii uBeT. MOXHO
He3HayYnTeNbHO aKLEHTUPOBAaTh LBETOM CTeNnaxmu
nydyebHble CTYNbA.

[anee Ha cnavfjax npeAcTaBneHbl NMpuMepbl nNpea-
nNo4YTUTENbHOTO AM3aliHa Mebenun, Ha KOTopble
peKOMeH/yeTCa OpMeHTMpoOBaTbCA.

[na xpaHeHUs UNGPPOBLIX TabopaTopuini MOJONAYT CTENNAXKN
13 metanna unu gepesa. OHN MOTYT 6bITb OTKPbITbIE NN 3aKPbITbIE.
[ns pasmelyeHus Ludposbix nabopatopuii rnybuHa ctennaxa ans

XpaHeHns undpoBbIX TabopaTtopuii OMKHA 6bITb He MeHee 400 MM.

®M «CoBpeMeHHas Wwkona» HM «O6pa3oBaHne» / PekoMeHaaLmMn no An3saiiHy o6pa3osatefibHOro npoctpaHcTsa / Meparoruyeckunii KeaHtopuym 12
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03 Meb6enb. Mpumeps!
OCHALLEHWE

MpuBeaeHHble 34ecb 06pasybl
He SIBNAIOTCS 0653aTe/bHbIM
yKasaHveM K npuobpeTeHnto me-
6enn onpegeneHHblx mogenei

1 npounssoauTenei. flaHHble
npumMepsl cnyxat o6Lwmnm opm-
E€HTUPOM Ha peKOMeHAyeMyto
CTUNNCTUKY.

ByuebHOl 30He XenatesbHO UCMOAb30BaTb MOGWU/IbHbIE CTO/MbI
N CTyNbs ANA GbICTPOl TpaHchopMaLMm y4ebHbIX 30H.

CTOnbl AOMKHBI 6bITb AOCTATOYHON FNY6GUHBI U LUMPUHBI 415 KOM-
hopTHOro pasmelieHns metogmyeckoro marepuana. Npu Bbi6o-
pe cTona cnefyet OpuUeHTMPOBAaTLC MUHMMAaNbHO Ha pa3Mep
600x600 MM paboueli o6nactu Ans ogHoro Yenoseka. CTosbl MO-
ryT 6bITb KaK AABYXMECTHblE, TakK M OfJHOMECTHbIE.

@

BEPHYTLCS K COAEPXKAHUIO @I «CoBpemeHHas Lwkona» HM «O6pa3oBaHue» / PekomeHAaumu no aunsaiiny

[ns npombiWwNeHHOro 060pyA0BaHNs PEKOMeEHAYeTCs UCMOJb30BaTh
ycToiuMBble MeTannimyeckne ctonbl (Bepctaku). Ans KOMPOPTHO-

ro pasmelleHns 060pyAOBaHuUs ciefyeT OPMeHTMPOBaTLCA Ha rnyou-
HY CTONeWHNLbl He meHee 700 MM. Jns na3epHOro ctaHka rnybuHa
CTONELWHNLbI MOXET 6bITb 1 60/bLUe (CM. rabapuTbl CTaHKa).

)asoBarenbHOro npoctpaHctea / Meparornyeckuii KsaHtopuym 13
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[Tpunoxenne 6 kK MeTOMYECKUM PEKOMEHTAIUSAM

MPUMEPHBIN IEPEYEHb OBOPY1OBAHUS, PACXOJHBIX MATEPHAJIOB, CPEJACTB OBYUYEHUS 1
BOCIIMTAHUA JJIAA OCHAILEHUA ITEJAT'OI'TYECKOI'O KBAHTOPUYMA

Munn-
Oo6pa3oBaresibHOE
Ne n/m eIIeHIe IIpumepHbIe MUHHMAIBHBIE TPeOOBAHHUS MaJIbHOE
P KOJIHY€CTBO
1. EcrecTBeHHOHAYYHBIH IPOdUIIbL
ObecneunBaeT BBINOJIHEHUE TaOOPATOPHBIX PAdOT MO XUMHUH HA YPOKaX B OCHOBHOM IKOJIE U
MPOEKTHO-UCCIIENOBATENbCKON ASITENBHOCTH YUAIUXCS.
Komnnexranus:
becnpoBoaHON MyIbTUAATYUK O XUMUU C 3-Ms1 BCTPOEHHBIMH JAaTUUKAMMU:
Hatuuk pH ¢ nnanasonom nsmepenus He yxke uem ot 0 no 14 pH
JlaTuuK 31€KTPONPOBOAUMOCTH C AUANa3OHaMU n3MepeHus He yxe deMm oT 0 1o 200 MxCwMm; oT
0 mo 2000 MxCwm; ot 0 mo 20000 MmxkCwm
JlaTuuk TeMrepaTypbl C UANa30HOM U3MepeHUs He yke deM oT -20 1o +140C
OTtnenbHbIe JATYUKU:
udposas nabopaTopusi .
N JlaTauk onTHYECKON MIOTHOCTH 525 HM
1.1. 1o XUMuH (6a30BbIHA 6

yYPOBEHB)

AKceccyapsl:

Kabens USB coeanHUTENbHBIH

3apsimHOe yeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOACTBO MO 3KCIUTyaTally HUPPOBOH 1abopaTopuu
Habop nmabopaTopHOil OCHACTKH

IIporpammHoOe obecrieueHne

Mertonnueckue pekoMeHaaunu He Meree 40 padboT

Hanu4due pyccKos3bIMHOTO caiiTa MOAaepKKH

Haynnuue BUgeoponuKkos.
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1.2.

Hudposas nabopaTopusi
no 6uonoruu (6a30BbIT
yYPOBEHB)

ObecnieunBaeT BBIMOJHEHUE JTA0OPATOPHBIX PadOT HA YPOKAX MO OMOJIOTUH B OCHOBHOM IITKOJIE
U NIPOEKTHO-HCCIIE0BATENbCKOMN AESITEIbHOCTH YHAIIUXCS.

Kowmmekrarus: becnipoBonHOM MyJIbTHAATYHK 1O OMOJIOTHUH C S5-10 BCTPOSHHBIMH JATUYHKAMHU:
JlaTuuk BIAXXHOCTH ¢ Auana3zoHoM usMepenus 0...100%

JlaT4MK OCBELIEHHOCTH C AUANa30HOM U3MepeHus He yxe yeM oT 0 o 180000 nk

Hatuuk pH ¢ nunanasonom n3smepenus He yxke uem ot 0 no 14 pH

JlaTuuk TeMrepaTypbl C UANa30HOM U3MepeHUs He yke 4eM oT -20 1o +140C

JlaTuuk TeMmepaTypbl OKpyKaroLel Cpenbl C AUana3OHOM U3MEpPEeHus He yxke 4eM oT -20 1o
+40C

AKceccyaphl:

3apsimHOE yeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kparkoe pykoBoncTBO 1O 3KCILIyaTanuu mudposoii nadoparopun

Hugposas Buneokamepa ¢ METAJUIMIECKUM IITATUBOM, pa3peuieHue He MeHee 0,3 Mmukc
[IporpammHOe obecrieueHne

Mertoanueckue pekoMeHaaunu He Meree 30 padbot

YnakoBka

Hanuune pycckosi3plYHOrO caiita Noaaep KKy, HaJuurie BUJEOPOJUKOB

1.3.

Hudposas nabopaTopusi
1o (puzuke (CTaHAapTHBIN
yYPOBEHB)

ObecneunBaeT BBITIOJHEHHE SKCIIEPUMEHTOB TI0 TEMaM Kypca (QU3HKHL.

Komnnexranus:

BecripoBonHOM MyJIbTHIATYHK TIO (PU3UKE C 6-F0 BCTPOSHHBIMHU TaTUHKAMU:

Hun¢poBoit naTuuk TeMIIEepaTypsl ¢ TUAa30HOM U3MEPEeHUs He yike ueM oT -20 no 120C
Hudposoit naTunk abCOMOTHOTO NABICHHS C TUATIA30HOM U3MEpeHus He yxke uyeM oT 0 1o 500
klla

JlaT4yMK MarHUTHOTO MOJIsl C IUAaNa30HOM U3MEpeHUs He yxke ueM oT -80 go 80 mTn

JlaTuuk HaNpsDKEHUs ¢ AMana3OHaMU U3MEPEHUs He yke 4eM OT -2 1o +2B; ot -5 go +5B; ot -
10 mo +10B; ot -15 mo +15B

JaTunk ToKa He yke 4eM oT -1 1o +1A

JlaT4uuk akcenepoMeTp ¢ MOKa3aTeNsIMU He MeHee ueM: £2 g, +4 g +8 g

OTtnenbHbIE yCTpOMCTBA:

USB ocumiorpad He Meree 2 kanana, +/-10 B

AKceccyaphl:

Kabenp USB coennHUTEIBHBIN
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3apsimHOE yCeTpoiicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHcTpykTOp AJIs1 TpOBEIEeHHsI SKCIIEPUMEHTOB

Kpatkoe pykoBOACTBO MO 3KCIUTyaTally HU(PPOBOH 1abopaTopuu
[IporpammHOe obecrieueHne

Mertonnueckue pekomenaaunu (40 pador)

Hanu4ue pyccKos3bIUHOTO CaiiTa MOAAEPKKH

Hanuuune BUIeOpONHKOB.

1.4.

Muxkpockon nugpoBoi

Tun Mukpockona: 6uoIorndeckuii

Hacanka Mukpockomna: MOHOKYJISIpHast
Haznauenue: nabopaTopHbIii

MeTton uccieoBaHus: CBETIIOE TOIe
Matepuas ONTHKH: ONTHYECKOE CTEKIIO
YBenuueHne MUKpOCKona, kpat: 64 — 1280
Oxynsiper: WF16x

O6mwexTuBsl: 4x, 10x, 40xs (moanpyKUHEHHBIH)
PeBonbBepHas rojioBka: Ha 3 0ObEKTHBA

Ty moaCBETKH: 3epKajio MIIH CBETOIUO
Pacnionosxenne moACBETKH: BEPXHSS M HUKHSS
Marepuan kopnyca: MeTaJLI

IIpenmetHslii cTonuk, Mm: 90

HUctounnk murauus: 220 B/50 'y

Hucno meranukcesnen: 1

LS.

YueOHo-
UCCJIEZIOBATEIbCKAS
naboparopust
OMOCUTHAJIOB U
HEUPOTEXHOJOT Ui

B cocras BXOOAT:

Cencop Tun 1 e menee | mr., obecreunBaeT BO3MOKHOCTb PETHCTPALIUN CUTHAJIA
3JIEKTPUYECKON aKTUBHOCTHU MBI (3ekTpoMuorpammel, OMI'). Perucrpanus nomkaa
OCYIIECTBIISIETCS HEMHBA3UBHO, CYXUMH 3JIEKTpoiamMu. J{OIKHA UMETHCSI BO3MOYKHOCTh
KPETUICHHUs K PyKe YeJIOBEKa, YTO AOJDKHO AaBaTh BO3MOXKHOCTh PETUCTPUPOBATD
3JIEKTPUYECKYIO aKTUBHOCTH MBIIILBI B 00JIaCTH, HaJl KOTOPOH pacnojiaraercs kperuierne. [lpu
HANPSKEHUH MBIIILBI JOJDKHA ObITh 0OecriedeHa BO3MOYKHOCTh HAOMIOICHHST Ty YHOCTH
curxana (t.e. npucyrcrsue OMI'), npu paccnabieHIH MBILIIBI - €€ OTCYTCTBHE.

Cencop Tun 2 e menee | ., obecreunBaeT BO3MOKHOCTb PETHCTPALIMN CUTHAJIA
doromnernsmorpammsl (PIII7) onTryecKkuM nyTeM, 3a CHET U3MEHEHHsI OTPAKEHHOTO OT
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KPOBEHOCHBIX COCYIOB CBETA, 00BEM KOTOPBIX U3MEHSIETCS TIOJ] BO3AEHCTBHEM MYJIbCOBON
BOJIHBL. CE€HCOp AOIIKEH OBITh 00ECTIeYeH BO3MOKHOCTBIO KPETUICHHUS K TIOAYIIEUKE Majblia
YEJIOBEKa.

Cencop Tun 3 He mMeHee | ., obecrneunBaeT BO3MOXKHOCTb PETUCTPALIMH CUTHANA
snextpokapanorpammbl (OKT') He nHBa3uBHBIM criocobom, peructpanuu L, 11 u 11 oTBeneHuii.
Cencop Tun 4 e MeHee | . obecrieynBaeT BO3SMOXKHOCTD. PETUCTPALIMH CUTHAIA KOJKHO-
ranbBanndeckoit peakiuu (KI'P), perucrpaiust KOTOPOro OCyIIeCTBISETCS Ha MTOCTOSTHHOM
TOKE; MOJKIIIOUYEHHUs K TEJy YeJIOBEKA C IOMOIIBI) CYXHX 3JIEKTPOOB.

Cencop Tun 5 e menee | ., obecrneunBaeT BO3MOKHOCTD. PETHCTPALIUN CUTHAJIA
3JIEKTPUYECKOH akTUBHOCTU MO3ra (D3]°) C MOMOIIBIO CYXUX HEMHBA3HBHBIX 3JIEKTPOAOB,;
PErucTpaluy 3JIEKTPUIECKON aKTUBHOCTH PA3HBIX AOJEH MO3ra.

Cencop Tun 6 He menee | mT., obecreyrBaeT BO3MOKHOCTD. PETUCTPALIMN CUTHAJA KojieOaHus
rpyaHoi kinetku (CeHcop AbIXaHus ), ONPENEIeHUs YaCTOThI IBIXaHUS.

YcTpoiicTBo it cOopa NaHHBIX OT CEHCOPOB U Mepenadr Ha MePCOHATBHBINA KOMITBIOTED
o0ecrieunBaeT BO3MOXKHOCTh COOpa JAaHHBIX OT MOAKIIOUEHHBIX K HEMY CEHCOPOB U OTITPABKY
nonydeHHblx gaHHbIX Ha [IK. ITogkmrouenne nentpansaoro moayns k 11K nomkuo
OCyIIeCTBIATECS ¢ moMoInblo USB-kabenst. Y cTpoiicTBo st cOopa NaHHBIX JOJKHO UMETh
ranbBaHn4ecKyro nzossinuio ot I1K, obecneunBaTs BO3MOXKHOCTb OTHOBPEMEHHOTO
MOJKJIFOUEHUs! BILUTOTh 10 4 cencopos. Kaxpiii u3 BxonoB YcrpoiicTsa st cOopa TaHHBIX
IOJDKHO UMETh raJIbBAHMUECKYIO M30JLINI0 (0becreueHne MeKKaHAIbHON TalbBaHUIECKON
usossinnn). [logkroueHne ceHCOPOB K Y CTPOMCTRY MJist cOOpa JaHHBIX OCYIIECTBIISIETCS C
MOMOIIBIO CIIEIIHATU3UPOBAHHBIX pa3beMoB Tuna LEMO, obecnieunBaromux npaBuIbHOCTD
MOAKJIFOYEHUS PA3bEMa U CHIDKAKOIINUX PUCK CIYYATHOIO KaCAaHUs Pa3b€MOB TOKONPOBOISIIIIUX
qacTeil, a Takke 00eCIIeYNBAOINX 3aLTUTY OT HECAHKIIHOHUPOBAHHOTO MOIKIIFOYEHHUS K
MIPOU3BOJIbHBIM YCTPOUCTBAM.

Monyne «KHonka» He MeHee | mT., obecrieunBaeT BO3SMOXKHOCTD: Pa3METKH PETUCTPUPYEMBbIX
curHayioB. KonnyecTBo pa3zMedaeMbIX COCTOSTHHI CUTHAA OJDKHO OBITh HE MEHee 3-X
Pa3INYHBIX KaTErOPHH.

Y CTpoNCTBO AJiA pErucTpali apTePUANTbHOTO JABJICHUS HE MeHee | 1mT.

Meronuyeckoe mocodue, KOTOpoe MOJKHO Coepikarh He MeHee 30
J1a00paTOPHBIX/TPAKTUIECKHUX/AEMOHCTPALIMOHHBIX paboT.

1.6.

JlaboparopHoe
obopynoBanue mo Gpusnke

KommnekT Nel
BECBI 3JIEKTPOHHBIE,
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U3MEPUTENbHBIN IITHHAP (MEH3YpKa), peaen n3Mmeperns 250 mi (LieHa aeneHust 2 M),
CTakKaH MIacTUKOBbIN 250 M - 2 1T,

nuHamomeTp Nel, mpenen n3mepenus 1 H (uena nenenus 0,02 H),

nuHamomeTp Ne2, mpenen m3mepernns S H (uena nenenus 0,1 H),

MIOBAPEHHAS COJIb, JIOXKKA IS IEPEMEIIUBAHMS,

HApP ctanbHOi Nel, V =(25,040,3) cM3, m = (195+2) 1,

LIMHAP aFOMUHAEBBIN Ne2, V = (25,0+0,7) cM3, m = (70+2) T,

LUTMHAP TIacTUKOBBIA Ne3, V = (56,0+1,8) cM3, m = (66+2) r

UTMHAP amFoMUHIEBbIH Ned, V = (34,0+0,7) cm3, m = (95£2) .

HUTb JJIHHOH 1,2 M.

Komnnext Ne2

IITATHB JIAOOPATOPHBIH C AePIKATEIAMH,

nuHamomeTp Nel, mpenen m3mepernns 1 H (uena nenenus 0,02 H),

nuHamomeTp Ne2, mpenen m3mepernns S H (uena nenenus 0,1 H),

npykrHa | Ha IUIaHIIeTe ¢ MIJTMMETPOBOM MIKAJIOH, KECTKOCTD (50+2) H/M,

Npy’KHHA 2 Ha TUTAHIIETe ¢ MIJTMMETPOBOM MIKAJIOH, kécTKOCTh (10+2) H/Mm,

rpy3 - 3 wT., ¢ obo3HaueHnem Nel, Ne2, No3, maccoit mo (100+2) r kaxKmblii,

rpy3 HaOOPHBIH, MO3BOJISFOIINKA yCTAHABIIUBATE MacCy Tpy30B: Maccol (60+1) r, maccoi
(70+1) r, maccoii (80£1) T,

JUHENKa 1 TPAHCIIOPTHP, [UTHHA JUHEHKH 300 MM C MUJUTUMETPOBBIMH JENIEHISIMH, OPYCOK €
KPIOYKOM U HUTBIO, Macca Opycka m = (S0£5) r

HanpasJsowmas, 1uHon S00MM. JIBe NOBEPXHOCTH HAMIPABJISAIOLIENH HMEIOT

pa3Hble K03 PUIHEHTHI TPEeHUs! OpyCKa 10 HAMPABIISIOLICH:

nosepxHOCTh "A" - mpubnusutensHo 0,2, moBepxHOCTh "B" - mpubnusurensho 0,6.
Komnnexr Ne3

UCTOYHUK MTUTAHUS TIOCTOSTHHOTO TOKA

BOJIbTMETP ABYXIIPEAEIbHbBIN, peaen usmepenus 3 B, uena aenenus 0,1 B; npenen usmepenus
6 B, niena nenenus 0,2 B,

amIepMeTp ABYXIIpeeNbHbIH, penen usmepenus 3 A, niena nenenus 0,1 A; npenen
usmepenns 0,6 A, nena nenenus 0,02 A,

pesucrop R1, conporusnenue (4,7+0,5) Owm,

pesucrop R2, conporusnenue (5,7+0,6) Om,

pesucrop R3, conporusnenue (8,2+0,8) Ow,
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HaOOp MPOBOJIOUHBIX Pe3rCTOPOB PIS (pe3ucTopsl 0OecneynBarOT MPOBENCHUE UCCIICIOBAHHUS
3aBUCUMOCTH CONPOTHBJICHHSI OT JUIMHBI, TUTOLIA/IN TIONIEPEYHOT0 CEYEHHUS U yASITBbHOTO
COIIPOTHUBJICHUS POBOAHUKA),

JaMIIO4Ka, HOMHHaJIbHOE HamnpsikeHue 4,8 B, cuna Toka 0,5 A,

nepeMeHHbIH pe3uctop (peoctar), conporusierne 10 Ow,

COEeIMHUTEINbHBIE TPOBOAA - 10 1WT., KITFOY.

Komnnexr Ne4

UCTOYHUK MTUTAHUS IOCTOSIHHOTO TOKA

cobupatommas 1un3a 1, pokycHoe paccrossaue F1=(100+10) mm,

cobuparommas auH3a 2, pokycHoe paccrossHue F2=(50+5) mm,

pacceuBaromas JuH3a 3, pokycHoe paccrosiHue F3=-(75£5) mm,

JnuHelka, 1uHa 300 MM ¢ MIJIJTUMETPOBBIMH IEJICHUSIMU,

JKpaH,

HaNpaBJBIoIas (ONTUYECKast CKaMbsi),

criaiin "Monens mpenmera”,

mienesast auadparma,

OCBETHUTEIb, 00ECIIEUNBAET OMBITHI C IMH3AMH U BO3MOYKHOCTD MOJYYEHHUS Y3KOTO MydKa JUJIs
OTIBITA C TTONYLUIIHHIPOM,

nonyuuuHAp, nuametp (S0£5) MM, moka3aTesb MpeJoMIIEHUs] TpuMepHo 1,5,

TUTAHIIET Ha TUIOTHOM JIUCTE C KPYTOBBIM TPAHCIIOPTUPOM U ¢ 0O03HAYEHUEM MECTa JJIsI
TOJTY LIMJTUH/IPA.

Komnnexr Ne5

CEKYHIOMED 3JIEKTPOHHBIN C JATUUKAMH,

HATIPaBJIIONIAs CO LIKAIOH, 00ecreunBaeT yCTaHOBKY JaTYUKOB MOJIOKEHUS U YCTAHOBKY
NPY>KUHBI MasiTHUKA

OpYyCOK IepEBSIHHBIN ¢ TyCKOBBIM MarHUTOM, Macca Opycka (50+2) r, omHa U3 OBEPXHOCTEH
Opycka uMeeT OTIMYHBIN OT IPYrux KO3(PPHUIHEHT TPEHHSI CKOJIBbKESHHUS),

IITATHB C KPETUICHHEM JIJIsl HAKJIOHHOM TUIOCKOCTH,

TPAHCIIOPTHP,

HUTSIHOM MasiTHUK C TPY30M M C TyCKOBBIM MarHUTOM (UMEETCsl BO3MOYKHOCTBIO H3MEHEHUS
IUTMHBI HATH, IiHA HUTH 50 cM, Macca rpy3a 100 1),

rpy3 - 4 wt., Maccoit mo (100+2) r kakabIi,

npyskuHa 1, sxxectkoctb (50+2) H/m,
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NpPYy’KUHA 2, )KeCcTKOCTh (20+2) H/m,

MepHasl JIEHTA.

Komnuekt Neo

IITATHB JIAOOPATOPHBIH C AEPIKATEIAMH,

pyryar, aauHa 40 ¢M ¢ KpenieHusIMA JU1s1 TPY30B,

OJIOK MOABHIKHBIM,

OJIOK HEMOJBHIKHBIM,

HUTbD,

rpy3 - 3 wT., Maccoi mo (100+2) r ka keI,

IUHAMOMeETp, npenen usmepenus S H, nena nenenns 0,1 H,
JuHenka, 1uHoN 300 MM C MUJUTMMETPOBBIMU AEJIEHUAMU,
TPaHCHOPTHP.

Komnnexr Ne7

KaJIOpUMETP,

TEPMOMETD,

BECHI JIEKTPOHHBIE,

U3MEPUTENbHBIN IITUHAP (MEH3YpKa), peaen usmMmepeHus 250 mi,
LIMHAP cTanbHOM Ha HuTH Nel, V = (25,0+£0,1) cm3, m = (189+2) r,
LIMHAP aIFOMUHHUEBBIN HAa HUTH Ne2, V = (25,0+0,1) cMm3, m = (68£2) 1,
HUTb JJIHHOHN 1,2 M1

1.7.

JlabopaTtopHoe
obopynoBaHUE MO XUMHH

Becri 1adopaTopHbie 3JIeKTPOHHBIE C TpeaesioM u3mepenus He meree 200 T,
criupToOBKa JabopaTopHas - HAIUYIHE,

BOPOHKa KOHHYECKasl - HaJIU4ue,

najgoyvka CTeKJIIHHas - HaJlu4ue,

npodupka [1X-14 e menee 10 wryk,

cTakaH BbICOKMI ¢ HOcukoM BH-50 ¢ meTkol He MeHee 2 INTyKH,

LIUTMHAP U3MEPUTENbHBIN 2-50-2 (CTEKIITHHBIN, C MPUTEPTOH KPBILIKON) - HAJTUYHE,
mTaThB U1t pobupok Ha 10 raé3n - Hanu4ue ,

3aKUM MPOOUPOUHBIN - HATUYHE,

LINaTeNb-JIOXKEUKa He MeHee 2 ITYK,

Habop (pIakOHOB NJIst XpaHEHHsI PACTBOPOB U peakTUBOB (0ObeM ¢iakona 100 mu - He MeHee S5
KOMILIEKTOB M0 6 mTYyK, 00beM ¢iakoHa 30 M - He MeHee 10 KOMIUIEKTOB 1O 6 IITYK),
LUJUHADP U3MEPUTENIbHBIN C HOCUKOM HE MEeHee 2 1T,
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crakaH BeicOKHM 500 M HE MeHee 3 T,

HaOOp epIIeid AT MBIThsI IOCY/IbI (€PII JIST MBIThbsl MPOOUPOK - HE MEHEee 3 T, ePIIl JJIsI MbIThsI
KOJIO - He MeHee 3 1mT),

xanat Oenblii X/0 He MeHee 2 1T,

MepYaTKU PE3UHOBBIE XUMUYECKUE CTOMKHUE HE MEHEe 2 1T,

OYKH 3aLIUTHbIE- HAJTUYHE,

¢unpTpbl OymaxkHble He MeHee 100 mTykK,

roproyee s CnupToBOK HE MeHee 0,33 1.

Anmnapart Kunna npenHasHaueH 1511 NOJy4eHHsI TAKUX ra30B Kak BOJOPO, CEPOBOAOPOL,
TUOKCHUJ CEpPBI, YIIIEKHUCIBIN ra3, a30T, KUCIOPo B JabopaTOpHbIX yciaoBusxX. IIpenHasHaueH

1.8. Anmnapat Kunmna IS UCTIONB30BaHUS B 0011e00pa30BaTENbHBIX YUPEKIECHUSX, IPH MPOBEICHUH JTA0OPATOPHBIX 1
OTIBITOB HA YPOKAX XUMUH, & TAK¥KE JIFOOBIX APYTUX MPOMBIILIEHHBIX JTA00OPATOPHUSIX IS
MPOBEJICHHS] XUMUYECKHUX UCCIEAOBAHUI.
PyxoBOACTBO MO 3KCIIyaTalMu Ha PyCCKOM si3blke. KOMIIEKTHOCTD: 3JIEKTPOIUIMTKA, €EMKOCTD
bans komOnHUpOBaHHAS o
1.9. IUTS TIeCKa, €MKOCTh JIJIsl BOJbI, KOH(OPKH HEe MeHee — 4 IIT., Kpbllnka. HanpsokeHue nuraromei 1
JaboparopHas
cetu 220 B.
[Ipobupka Guosornyueckas MPUMEHSIETCS JUTs MPOBENEHUS Pa3IMIHBIX KAYECTBEHHBIX PEaKIIHiA,
1.10. IIpobupka nocesa OakTepUaIbHBIX KyJIbTyp. namerp nowkeH ObITh HE MeHee 16 MM, BBICOTa — HE MEHEee 40
150 mm
O0bém, MkJ B muana3one ot 0,5 1o 5
1.11. Jozarop tum 1 IMorpemrocTs MK He Oonee 0,075 st 5 MK 4
Tounocts, Mk He Oogee £0,03 mst 0,5 Mk
O0Bém, MKJI B muana3one ot 1 mo 10
1.12. Jo3zarop tun 2 IMorpemnocTs MK He Oonee +0,1 mist 10 Mk 4
TouHocTh, MKJ He Oogiee +0,035 mist 1 MK
O0Bém, MkJ B muana3one ot 100 qo 1000
1.13. Josatop Tumn 3 [MorpewmwHocTe MKJ He Gosee £6 s 100 Mk 4
TounocTh, Mk He Oojee £10 mst 1000 Mk
JHuanazoH ckopoctr: ot 600 10 2600 06/MuH. MakcuMalbHBIA 00BEM NEPEMEIITUBAHIS HE
1.14. MarHuTHast MeIajKa 1
menee (H20) - 5 n.
Crepunuzarop nis B kommuiekTe: cTepunn3aTop, HarojabHas NOACTaBKa AJiA CTEPUIIN3ATOPa, CUCTEMA
1.15. n1ab0paTOPHOI MOCYABI MPUHYAUTEIFHOTO OXJiakaeHus1. J{nanazon pabounx temmneparyp: ot 50 go 200 °C. 1

BO3/y IIIHbII

YcranaBanBaeMoe BpeMs B auanaszoHe: oT 1 10 999 munyT. O0BEM CTEPHIIN3ALIMOHHOM
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kamepsl He MeHee 40 1.

B cocras Habopa BXOmAT mpoOUpPKH:
[Ipobupka Tun 1. uamerp He Meree 14 MM u He Oonee 15 mm - 20 .

1.16. Habop mpodupox [Ipobupka Tum 2. [{uamerp He MeHee 16 MM u He Gomnee 18 Mm - 20 .
IIpobupka Tun 3. [Auamerp He MeHee 21 MM 1 He Gosee 24 M - 20 mT.
Cocras:
Kactprons - 1 mit.
Kpyxka - 1 mr.
. Kppimka (x Turimo) - 1 mr.
KomnnekT uznenuii us
1.17. kepamuku, Gapdpopa u Jlokka - He MeHee 2 w.
Crynka - 1 wr.
Pasmca Turens - 1 wr.
Yama (BeImapuTeNbHas) - HE MeHee 2 IIT.
IITnaTens - He MeHee 2 1T.
Ilect - 1 wT.
Yama
1.18. Huametp He menee 100 mm. HoMunanbnast BMeCTUMOCTB He MeHee 300 mu
KPHUCTAJLTU3AOHHAS
CocraB: He MeHee 6 MEPHBIX KOJIO, H3TOTOBJICHHBIX U3 CTEKJIA.
Konba mepHas Tum 1 - He MeHee 2 mT., 00beM He MeHee 250 Mt
1.19. KowmrmiekT MepHBIX KOJI0 Konba mepHas Tum 2 - He MeHee 3 mT., 00beM He MeHee S00 mit.
Konba mepHas Tum 3 - He Meree 1 mT., o6beM He Meree 1000 M.
2. TexHosornueckny npodpuiib
OO6pazoBarenbHbIil HAOOP AOJDKEH OBITh PEAHA3HAYEH JJIST H3YYEHHsI OCHOB pa3padoTKH
POTPAMMHUPYEMBIX MOJIENIeH aBTOHOMHBIX MOOHJIBHBIX POOOTOB.
OO6pasoBarenbHbIi B cocraB Habopa TOMKHO BXOAUTh. KOMILIEKT KOHCTPYKTHUBHBIX 3JIEMEHTOB U3 TUTACTHKA,
2.1. KOHCTPYKTOP C UHCTPYMEHT 11 Pa0OThI C KPETIEXKHBIMA KOMIIOHEHTAMH, CEPBOIPHUBOJ C BCTPOSHHON

KOMILUIEKTOM OATUYUKOB

CHCTEMOH yIIpaBJIeHus], 0OecIeunBaroIneil 0OpaTHYIO CBA3b MOJOXKEHUIO, CKOPOCTU U Harpy3Kke
- He MeHee 4 1IT., MyJbT YIIPABJIEHUS — HE MeHee |IIT, JaT4YUK KacaHUs — He MeHee | wT.,
JATYUK L[BETAa — HE MeHee |IIT, JaT4YHUK TAKTUIBbHO-CEHCOPHBIN CO CBETOANOIHBIM MOYJIEM —
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He MeHee | 1T., kaMepa ¢ BO3MOXKXHOCTBE) OTHOBPEMEHHOIO ONPENEEHUsI HECKOJIBKUX LIBETOB
— He MeHee | T, akKyMyJIsITOpHast Oarapest — He MeHee | 1miT.

B cocraB Habopa omkeH BXOOUTb pOOOTOTEXHUIECKUH KOHTPOJUIEp — HE MeHee 11uT.
PoboTorexHndecknii KOHTpOIUIep AOJDKeH 00anaTh BCTpoeHHbIM LBeTHBIM JKK skpaHOM 1
BCTPOEHHBIM HHEPLIMOHHBIM JaTUUKOM.

PoboToTexHnveckuii KOHTPOIUIEP AOJDKEH UMETh He MeHee 12 MOpTOB Il MOAKIIFOUEHUS
BHEUIHUX YCTPONUCTB U MOPT JJIs1 YCTAHOBKH KapThl MaMSITH.

B cocraB HaOopa oMKeH BXOOUTh MPOrPpaMMHUPYEMBIH KOHTPOJUIEp — HEe MeHee | mT.
IIporpaMmupyeMblii KOHTPOJUIEP JOJDKEH MPENCTaBIATh COOOH yCTPOHCTBO, oOecieunBaroee
BO3MOYKHOCTB OCYILIECTBIISITh pa3paboTKy MPOrpaMMHOIO KOZA, UCIIOJb3Ysl HHCTPYMEHTAPHI
cpen paspabotku Arduino IDE.

IIporpaMmMupyeMblii KOHTPOJUIEP JOJDKEH 00EeCIIeYnBaTh ANapaTHYO U MPOTrPAMMHYIO
COBMECTUMOCTb C DJIEMEHTHOH 0a3oi, Bxoasine B coctaB Habopa.

[Iporpammupyemblii KOHTPOJIJIEP JOJIKEH COAEPIKATh CIenyroIre nHTepdeiicol: udppoBbie u
anayorosbie moptel — He MeHee SOmT, USB, UART, 12C, SPI, ISP, Bluetooth, WiFi.
IIporpaMmupyeMblii KOHTPOJUIEP JOJDKEH COAePKaTh HHTEP(ENC I MONKIFOYEHNS IIPUBOIOB
U TATYUKOB pOOOTOTEXHIUYECKOro Habopa— He MeHee 12 miT.

22

ObpazoBatenbHbIN HAOOP
M0 MEXaHHUKE,
MeXaTPOHUKE U
pOOOTOTEXHUKE

O0pasoBatenpHbI HAOOP JOJIKEH OBITh MPEeIHA3HAYEH JIUIsl H3YUSHUS] MEXaHUKH, MEXaTPOHUKH
u podororexuuku. OOpazoBarenbHbIi HAOOp MpeaHa3HAUeH I Pa3paboTKu
MPOrPaMMHUPYEMBIX MOJIEIEH MEXaTPOHHBIX CHCTEM M MOOMIJIBHBIX POOOTOB, OCHAIIEHHBIX
Pa3TUYHBIMU MAaHUTYJISILHOHHBIMU U 3aXBATHBIMU yCTPOHCTBAMH.

B cocras Habopa AOMKHO BXOAUTh. KOMIUIEKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 METAaJlIa,
KOMIUIEKT KPETEKHBIX 3JIEMEHTOB, KOMIUIEKT JJIsl COOPKH 3aXBAaTHOTO YCTPONCTBA — HE MEHEe
1 wT., KOJIeca ¢ MPOpEe3NHEHHBIM 000IOM — HE MeHee 2 IIT., KOJIeCa BCEHAMPaBJISHHOTO
JBH)KEHUS -HE MEHEee 2 1IT., IPUBOJA MOCTOAHHOTO TOKA C HHTErPUPOBAHHON CUCTEMOI
yIpasiieHus1, o0ecreunBaroieil OOpaTHYIO CBSI3b MOJIOKEHHUIO, CKOPOCTH U Harpy3Ke - He
MeHee 4 IIT., JATYUK JIMHUM - HE MEHee 3 IIT., JaTYMK PACCTOSHUS — He MeHee | .,
AKKyMYJIATOpHas OaTtapes — He MeHee | IIT., 3apsiiHOe YCTPOHCTBO — HE MeHee | mmiT.

B cocras Habopa AOKEeH BXOAUTH MPOrPAMMHUPYEMBI KOHTPOJUIEP, 00eCIIeYnBArOIITUI
BO3MOYKHOCTh OCYIIECTBJISITh pa3padoTKy MPOrpaMMHOTO KOJa, UCTIONb3Ysl HHCTPYMEHTaApUi
cpen paspabotku Arduino IDE. IIporpaMmupyemMsiii KOHTPOJLIEp TOKEH 00eCrieunBaTh
anmapaTHYO W MPOrPaMMHYI) COBMECTHMOCTbD C 3JIEMEHTHOH 0a30i, BXOASIIEH B COCTAB
Habopa. [IporpaMMupyeMblii KOHTPOJUIEP TOJKEH COAEPKATh CIEAYIOIre HHTephenChl:
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g poBbie U aHajorosbie opThl — He MeHee S0mT, USB, UART, 12C, SPI, ISP, Bluetooth,
WiFi. [IporpaMmMupyembiii KOHTPOJUIEP MOJIKEH CoAepKaTh HHTEpdEic (11 MOAKITIOUeHUs
NPUBOMIOB M JATYHUKOB POOOTOTEXHUYECKOTO Habopa), pean3oBaHHbIi Ha 6asze mmHbl RS-485
— He MeHee 12mT. [IporpaMmupyeMsblil KOHTPOJUIEP OOJIKEH COAEPKaTb CUIOBON MOPT A1
MOJKJIFOUEHUs BHELTHEN Harpy3Ky WK MOTOPOB — HE MeHee 21IIT.

B cocraB Habopa OMKEeH BXOOUTh MOAYJIb TEXHHYECKOTO 3peHUsl — He MeHee 1mT. Monyb
TEXHUYECKOTO 3PEHHUS TOJDKEH 00ecTieunBaTh BO3MOKHOCTh KOMMYHHKALIUN C aHAJIOTUIHBIMH
MOJYJISIMH MTOCPEICTBOM IIMHBI Ha 0a3€ MOCIeI0BaTENbHOTO HHTepdelica ¢ LeNbIo
JaJbHEHIIEeN nepeaayu pe3yabTaTOB U3MEPEHUH TPYIINbl MOAYJIEH Ha YOPABJISAIOIIEe
BBIYUCIUTENIBHOE YCTPONCTBO, MOAKIFOUEHHOE K JAHHOM IINHE.

Monysib TEXHIUECKOTO 3pEHHSI OJDKEH 00eCeunBaTh BO3MOKHOCTD OCYIIECTBIIATh HACTPOHKY
MOJYJIsI TEXHUYECKOTO 3PEHHUS - HACTPOHKY SKCIO3ULUH, OanaHca 6e10ro, IBETOPa3HOCTHBIX
COCTABJISIFOLINX, TUIOLIAN OOHAPYKHUBAEMOH 00J1aCTH N300paKeHHUs1, OKPYTJIOCTH
oOHapy:xkuBaeMoii 00J1aCTH H300paKeHUs, MONIOKEHNE OOHAPYKUBaeMbIX 00JIacTei
OTHOCHTEJIHO APYT IPyTa.

Monysib TEXHHUECKOTO 3pEHHS JOJDKEH 00ecIieunBaTh BO3SMOXKHOCTh HACTPOUKH Ha
OJHOBpeMeHHOE OOHapyskeHue He MeHee 10 pa3IMIHbIX OMUHOYHBIX OOBEKTOB B CEKTOPE
o030pa, b0 He MeHee 5 COCTaBHBIX OOBEKTOB, COCTOALINX U3 HE MEHee 3 Pa3InIHbBIX
rpadpuuecKuX MPUMHUTHBOB.

MonyJib TEXHUYECKOTO 3pEHHs TOJKEH 00J1aaTh BCTPOSHHBIMU UHTEpdericamu — USB,
UART, 1-wire TTL, 12C, SPI nyis KOMMyHHKAIIUU CO BHEITHUMH MOIKITIOYAEMbIMU
YCTPONUCTBAMMU.

23.

Obpa3zoBaTenbHbIN HAOOP
IO 3JIEKTPOHHKKE,
3JIEKTPOMEXAHUKE U
MHUKPOIPOLIECCOPHOI
TEXHUKE

Habop nomxkeH ObITh MpeaHa3HAUEH U U3YYEHUS] OCHOB POOOTOTEXHUKH, SIEKTPOHUKH U
CXEMOTEXHHUKH U 00€CIIeYnBaeT BO3MOXKHOCTD pa3paboTKH MOETH MOOMIIbHO-
MaHHITYJISIIHOHHOTO poboTa, ynpasnsiemoi B FPV-pexxumMe nocpeacTsoM nporpaMMHOTO
obecmnedeHus1, mocpencTsoM rpadpudeckoro unrepdeiica U3 Habopa KHOMOK, MEPEKITIOYATENEH,
TKOWCTHUKA, 00J1aCTH AJIsE OTOOpaKEHUS BUIEO.

B cocras Habopa AOKHBI BXOIUTH:

1. Kommnekryromue, o0nagaromue KOHCTPYKTUBHOH, 3JIEKTPUIECKON U IPOrpaMMHON
COBMECTUMOCTBIO APYT C APYTOM.

2. KoMIIeKT 3JIeMEHTOB U3 MeTaula AJisi COOPKU MaKeTa MaHUITYJIILUOHHOTO U MOOHIIBHOTO
poboTOB.

3. IlpuBoza pa3JIMYHOrO THIA: MOTOPBI, CEPBONPHUBO OOJIBIIOHN, CEPBONPHUBOJ MAJIBIN, IPUBOJ
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C BO3MOJKHOCTBIO YITPABJIEHHUS B LIIarOBOM PEXKHUME.
4. DneMeHTHI Al COOPKU BAaKyyMHOIO 3aXBaTa. BAKyyMHasl MPHCOCKA, HIEKTPOMArHUTHBIN
KJIallaH, BAKYYMHBIH HacocC.

5. DnemenTtHas 6asa 1 MPOTOTHNHUPOBAHUS, a Tak ke nucruieit JKK-tuna, nadpakpacHbIit
JATYUK, YIBTPa3ByKOBOM JaTUUK, JATUUK TEMIIEPATyphl, JaTUUK OCBELIEHHOCTH, MOAYJIb
Bluetooth, monyne UK-nipuemuuka, monyne MK-nepenaTanka, akkymysisaTop, 3apsaHoe
YCTPOMCTBO.

6. MynbTHAATUUK 1JI1 U3MEPEHUS TEMIIEPATYPhI U BIAXXHOCTH OKPY KAIOLIEH Cpenbl,
obnanaromuii BCTpPOSHHBIM MUKPOKOHTPOJUIEPOM (TaKTOBAs 4acToTa - He MeHee 16 MI'1,
O6bem maMsaTH, JOCTYITHON MO MIMHE JaHHBIX MUKPOKOHTpOJUIEpa — He MeHee 8 KOaiir),
unrepdeiicom 1-wire TTL, passemom tumna RJ.

7. KOMITJIEKT BBIYUCIUTEIBHBIX MOAYJICH ME3OHUHHOW apXUTEKTYPHhI, MPEICTABISIONINX COO0M
6a3zoByro miary, marty s Ethernet - coenuHeHns U miaTy MOAKIIOYEHHS U YIPABJICHUS
CUJIOBOH Harpy3koii nocpeactsom PWM curnana. baszosas muiara npencrasiisier coOoi
NPOTrPaMMHUPYEMBIH KOHTPOJIIEp 1 00J1aaeT BCTPOSHHBIMHI LU(POBBIMU U aHAJIOTOBBIMU
noptamu, uarepdeiicamu USB, UART, 12C, SPL, 1-wire TTL, Bluetooth, WiFi.

8. [IporpaMmMupyemsblii KOHTPOJLIEP, MOANEPKUBAOIIUI HHCTPYMEHTapUi cpen pa3paboTKu
Arduino IDE u Mongoose OS u si3pikoB nporpammuposanust C\C++, JavaScript, obnamarommmii
U(PPOBBIMU M aHAJIOTOBBIMH ITOPTAMH, BCTPOSHHBIMU IPOTPAMMHUPYEMBIMH KHOITKAMH,
CBETOIMONAMU U 3JIeKTpoMexaHudeckumu moayssimu u uatepdeiicamu USB, UART, 12C, SPI,
1-wire TTL, Ethernet, Bluetooth, WiFi.

9. Moay:ib TEXHUYECKOTO 3pE€HHs CO BCTPOSHHBIM MUKPOIIPOLIECCOPOM, 00ECTIEUNBAOIIUM
BBINOJIHEHHE BCEX N3MEPEHUH M BBIYUCIEHUH, 00BEMOM HECHEMHOM YHEPrOHE3aBUCHMOM
namsITy - He MeHee 81'0, MHTerpupOBaHHON KaMepol (MAaKCUMAIIbHOE pPa3pelleHue - He MeHee
2592x1944 en.), onrudeckoii cuctemoi, uarepdeticamu 1-wire TTL, UART, 12C, SPI,
Ethernet, BO3MOXHOCTBIO KOMMYHHUKALIUHN C aHAJIOTMYHBIMHA MOAYJISIMHA U YIIPABIISTFOIIUM
BBIUUCIIUTEIbHBIM YCTPOMCTBOM IMOCPEICTBOM IIHUHBI HA 0a3e MOCIeI0BATEIBHOTO
uHTepdeiica. Monysib TEXHUUECKOTO 3pEHHsI JOJDKEH 00eCeunBaTh. HACTPOHKY SKCIO3HIINH,
Oananca 6e10ro, IBETOPA3HOCTHBIX COCTABISIFOINNX, TUIOIIAAH U OKPYTJIOCTH OOHAPYKIBAEMOI
o0JacTu n300pakeHus, MOJIOKEHHsI OOHAPYKUBAaEMBIX 00J1aCTel OTHOCUTENBHO APYT APYTa,;
MaIIuHHOE 00y4eHHe mapaMeTpOB HEMPOHHBIX ceTell st OOHapy keHHst 0ObeKTOB, HOpMy U
3aKOUPOBAHHbIE 3HAYCHNSI OOHAPYKUBAEMBIX MAPKEPOB THUIA ATUCO, Pa3Mephl
O00HapPY’KUBAEMBIX OKPYIKHOCTEH, KBAIPaTOB M TPEYTOJbHUKOB, MAPAMETPOB KOHTPACTHOCTH,
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pa3MepoB, KPUBU3HBI U MOJIOXKEHHSI PACIIO3HABAEMBbIX JINHUH.

10. TTocobue Mo U3y4eHHIO OCHOB 3JIEKTPOHUKH U CXEMOTEXHUKH, PEIIeHUl B cdepe
"HuaTepHeT Bewmeit", pa3paboTKu 1 MPOTOTUIUPOBAHUIO MOAENEeH poOOTOB.

11. TTocobue Mo U3y4eHHI0 OCHOB Pa3padOTKK CUCTEM TEXHUYECKOTO 3PEHUS U 3JIEMEHTOB
HCKYCCTBEHHOT'O MHTEJIJIEKTA.

24

Ob6pazoBarenbHblil HabOp
111 U3YUECHUS
MHOTOKOMITOHCHTHBIX
POOOTOTEXHUYECKUX
CUCTEM U
MaHUITYJIALTUOHHBIX
poboToB

Habop nomxkeH ObITh MpeaHa3HAuEeH I U3yUeHHUs] POOOTOTEXHUYECKUX TEXHOJIOTHH
MIPOMBILIJIEHHON aBTOMAaTHU3alMH, a TAK)Ke TEXHOJIOTMH MPOTOTUINMPOBAHMS U aAIUTHBHOTO
MIPOU3BOACTBA.

B cocras Habopa AOKHBI BXOIUTH:

1. Kommnekryromue, o0nagarmyue KOHCTPYKTUBHOH, 3JIEKTPUIECKON U IPOrpaMMHON
COBMECTUMOCTBIO IPYT € APYTOM.

2. KoMIIeKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 MeTaJlla U TJIACTHKA JJIst COOPKHU Mozesen
MaHHMITYJISIHOHHBIX pOOOTOB C YIJIOBOM, TIOCKONapauienbHoi u Delta-knHemaTnkamu.

3. CepBoMonyab - He MeHee 7 T, 00JaJar0 Ui HHTErPUPOBAHHON MHTEIUIEKTYaIbHON
CHCTEMOH YIpaBlieHHsI, 0OecrieunBaroIeil OOpaTHYIO CBsI3b M KOHTPOJIb TIOJIOXKEHNUS Baa,
CKOPOCTH BpallleHUs], HArPy3KH NMPUBO/IA, a TAK)KE BO3MOXKHOCTH IOCJIEI0BATENILHOTO
TIOJKJTFOUEHUS CEPBOIPHUBOMIOB IPYT C APYTOM U yIIpaBieHUs: UMH 110 untepdeiicy 1-wire TTL.
4. PoboTOTEXHMUECKUIT KOHTPOJIEP ME3OHUHHOHN apXUTEKTYPbI, MOAACPKUBAIOIIUH SI3bIKU
pazpadorku C/C++, Python u cpeacrea ROS, BrItoHaroIuii B ce0st OqHOTIATHBIN
MUKPOKOMIIBIOTED, NepudepUiHbIA KOHTPOJUIEP U IJIaTy pacmupeHus. B cocras
POOOTOTEXHUYECKOTO KOHTPOJUIEPA TOJKHO BXOIUTh HE MEeHee 4X siiep C TAKTOBOH 4acTOTOH
He meHee 1,2 [T u He menee 810 HeChbeMHOI SHEProHe3aBUCUMON NaMATH, nHTepderce SPL
12C, 1-wire TTL, UART, Ethernet, WiFi u Bluetooth, ananorossie u unpoBbie OPTHI,
BCTPOEHHBIH MUKPO(OH.

5. KOMIUIEKT BBIYUCIUTENBHBIX MOAYJICH ME3OHUHHOM apXUTEKTYPBI, IPEICTABIISIFOIIIX COOOM
Oa3zoByto miary u maty st Ethernet — coenunenus. basosas muiata mpencrasisier codoi
POTrPaMMHUPYEMBIH KOHTpOJLIEP U 00J1aiaeT BCTPOSHHBIMU U(POBBIMH 1 aHAJIOTOBBIMU
noptamu, uarepdeiicamu USB, UART, 12C, SPL, 1-wire TTL, Bluetooth, WiFi.

6. Mozyb TEXHUYECKOT0 3peHUsi, CIOCOOHBINH Ha OTHOBpEMEHHOE OOHapykeHue He Mmenee 10
PA3NIUYHBIX OJUHOYHBIX OOBEKTOB B CEKTOpE 0030pa, MO0 HE MEHEe S5 COCTAaBHBIX OOBEKTOB,
COCTOSILITNX M3 HE MeHee 3 Pa3InYHbIX IpapUuecKux MPUMUTHBOB, Ha 0a3e BCTPOSHHOTO
BBIYUCIUTEHOTO MUKPOKOHTPOJIIEPA, 00ECTIEUNBAIOLIIEr0 HACTPONKY SKCIIO3ULNH, OajlaHca
6es10ro, IBETOPA3HOCTHBIX COCTABIISIFOINNX, TIOMAAN U OKPYIJIOCTH OOHAPY KUBAEMOH
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o0JacTu M300pakeHus, MOJIOKEHHsI OOHAPY)KMBAaEMBIX 00JIaCTel OTHOCUTENBHO APYT Ipyra u
UHTETPHUPOBAHHON KaMephl, 00eCIIeYNBAOIIEH paco3HaBaHUe MPOCTEHIINX U300pakeHUH 3a
CUET BBIYHCIIUTENBHBIX BO3MOXKHOCTEH MOIYJISL, & TaK K€ KOMMYHUKALIUU C aHAJIOTUIHBIMU
MOJYJSIMH U YIIPABJISFOLIMM BbIYUCIUTEIBHBIM YCTPOMCTBOM IMOCPEICTBOM LIMHBI HA 0a3e
NIOCJIEIOBATENBHOTO HHTepdelica n oOnanaromuii BCTpoeHHbIMU HHTEppeticamu — USB,
UART, 1-wire TTL, 12C.

7. Hudposbie GyHKIIHOHATIBHBIC MOYJIN Ha 0a3e MPOrpaMMHUPYEeMOro KOHTPOJIEPA TAKTOBOM
4yacToToi He MeHee 16 MI't u 06beMOM MaMsATH, TOCTYITHOM IO IHWHE TaHHBIX
MUKPOKOHTpoJuiepa He MeHee 8KO, ¢pyHkumnoHampHOTO 35neMenTa, uarepdeiica 1-wire TTL s
KOMMYHHKAIMH C aHAJOTMYHBIMI MOZYJISIMHU | pa3beMa Tuma RJ Takue kak MOIyJib TAKTOBOH
KHOTIKHM — He MeHee 31T, MOAYJIb CBETOMNOA — HE MeHee 31T, MOIYJIb KOHLIEBOTO
npephiBaTeNs — He MeHee 31T, MOAyJIb AaT4uuKa 1BeTa, MmoayJb RGB ceeronnona.

8. DnemMeHThI st COOPKHM BaKyyMHOTO 3aXBaTa: BAKYYMHAas PUCOCKA, SJIEKTPOMArHUTHBIN
KJIallaH, BAKYYMHBIH HacocC.

9. IlporpammMHoe oOecrieueHne, 00eCIIeUNBAOIIEe TPEXMEPHYIO BU3YAIU3ALUI0 MOJEIH
MaHHITYJISIHOHHOTO poboTa B mporecce paboThl, TOCTPOSHUE MPOCTPAHCTBEHHOHN TPAEKTOPUHU
IBW)KEHUS] 1 BO3SMOKHOCTD 33/IaHUS TTOCJIEIOBATEIbHOCTH TOUEK ISl IIPOXOXKACHUS Yepe3 HUX
pabouero oprana; (yHKIHOHUPYIOIIEE, KaK B BUAE CPEIbl MOJASIUPOBAHUS, TAK U B PEKUME
MOHUTOPHHTA B PEATbHOM BPEMEHH IMOAKJIOYEHHOTO MAHHUITYJISITOPa B 00eCTIeYnBaroIIee
MOCTPOEHUE TPadUKOB 3aJJaHHBIX U TEKYIIHX 000OIIEHHBIX KOOPAUHAT, 3HAYEHUH CKOPOCTEH U
YCKOPEHMs, PACUETHBIX 3HAYCHUH Harpy3K1 MaHHITYJIIHOHHOTO poboTa.

10. YueOHoe mocobue, comeprkaliee MaTepHaibl 1o pa3paboTKe TPEXMEPHBIX MOAeeH
MaHHITYJISIIHOHHBIX POOOTOB C PA3JINYHBIMU THIIAMH KHHEMATHKH (YIJI0Bas KUHEMATHKA,
MJIOCKO-TIapajuie/ibHasi KHHEMAaTHKa, fefbTa-kuHeMatnka, SCARA wnu peraakHast
KMHeMaTHka, iatdopma CToapTa U T.11.), THCTPYKLUHUH U METOAMKH OCYIIECTBICHUS
WH)KEHEPHBIX PacueTOB MPU MPOEKTHPOBAHNH (PacyeThl HArPY3KH 1 MOMEHTOB, PacdeT
MOIITHOCTH MTPUBO/IOB, pacyeT NapaMeTpOB KHHEMATHKH | T.I1.), UHCTPYKIHUHU MO pa3paboTke
CHCTEM YIPAaBIECHUS U POTPAMMHOI0 O0ECTIEUeHUsI ISl YIPABICHUsT pOOOTaMH, HHCTPYKLIUU H
METOAMKH IO Pa3pabOTKe CHCTEM YIPABICHHUS C 3JIEMEHTAMU UCKYCCTBEHHOTO HHTEIUIEKTA U
MAIIMHHOTO OOyYEHUsI.

25.

Kommiexr AJIs1 U3YUCHUA
ONEPaMOHHBIX CUCTEM
PEAJIBLHOTO BPEMCHHU U

Kowmrmuiekt nomkeH ObITh IpeaHa3HAYEH AU pa3pabOTKH U U3YUEHHsT MOJeNe
POTrPaMMHUPYEMBIX aBTOHOMHBIX MOOMJIBHBIX pOOOTOB.
B coctaB KOMILIEKTa TOJKHBI BXOJIUTh:

62




CUCTEM YIIPABJICHUSA
ABTOHOMHBIX MO6I/IJ'IbeIX
poboToB

1. IIpuBOX BEeAyLINX KOJIEC - HE MEHEe 2IIT, MPEICTABISIOIINI COOON IeKTPOMEXAHUIECKYIO
cOOpKy Ha OCHOBE ABUTATEINSI TOCTOSTHHOTO TOKA, PEAYKTOPA, JATUHKA IOJIOXKEHUS Baja U
BCTPOEHHOM CHCTEMBI yIIPaBJICHHUS, 00ECIeUnBarOLIe BO3MOXKHOCTb OObEAMHEHUS! TPUBOAOB C
MOMOIIBIO TIOCTIEIOBATENBHOTO HHTEepdelica, 3a1aHNs TapaMeTPOB KOHTYPOB YIIPABIICHHUS,
yIIPaBJIeHUs BpaLleHUEM MIPUBOAA IO CKOPOCTH U MOJIOKEHUIO, KOHTPOJIb HATPY3KH.

2. I[Iporpammupyemsbiii KoHTpOIIIep, oOnanatromuii uarepdericamu USB, UART, TTL, RS485,
CAN, a Taxxe I pPOBBIMU 1 aHAJIOTOBBIMHU ITOPTAMH BBOAA/BBIBOJA.

3. OgHomnaTHBI MUKPOKOMITBIOTEP apXUTeKTypbl ARM, ¢ IByMs siaipamMu ¢ TaKTOBOM
qacTOTOH He MeHee 11111

4. Jla3zepHblii CKAHUPYIOLIUH ajgpHOMEp, 00JaAar0IIHIA JATbHOCTHIO U3MEPEHHST HE MeHee 2.5
METPOB U CEKTOPOM CKaHUPOBAaHUs He MeHee 360 yrioBbIX rPaayCcoB.

5. JlaTyuk TuHUM — HE MeHee 3 T, 00eCTIeUnBAIO NI JETEKTUPOBAHUE JIMHUN HA
KOHTPAacTHOM (OHE U MepeNaronii JaHHbIC IyTeM Mepeaadr aHaJIOroBOrO MM LU POBOTO
cUrHana, Judo nu(POBBIM MAKETOM AaHHBIX.

6. JlaTunk LBeTa pa3aMyarOIIUi [IBETOBOH OTTEHOK 00BbekTa B RGB HoTanum n nepenarommii
IaHHbIE O 3HAYEHHH KaXKIOTO LIBETOBOT'O KaHaJa B BUAe LHU(POBOro MaKkeTa JaHHbIX.

7. Maccus UK-natunkoB, npeIHa3HauYE€HHBIN 1JI1 OTCIAEKUBAHUSA KOHTPACTHOMN JIMHUU U
conepxxkamuil He MeHee 61T MK-1aTuynukoB, pacnonoKeHHbIX HA OJHON JIMHUH.

8. Cucrema TexHudeckoro 3penusi, oonanaromas uarepdeticamu TTL, UART, 12C, SPI,
Ethernet u obecneunBaromast BO3MOXKHOCTb U3yUEHHSI IPUMEHEHHSI aJITOPUTMOB MALTTHHOTO
o0y4eHUs1 1 HACTPOUKU MapaMeTpOB HeMpoceTel Ha MpUMepe PaCiO3HABAHUS PA3TMIHBIX
reOMETPHUYECKIX OOBEKTOB IO HAOOPY MPHU3HAKOB, THUIIA rpauIecKx MapkepoB Aruco,
MAaCCHUBOB JIMHUN U 3JIEMEHTOB TOPOKHBIX 3HAKOB U PA3METKH.

9. IlporpammHuoe obecnieueHne noaaepxkusaroiee si3piku C/C++, Python u cpencrea ROS st
pa3paboOTKH CHCTEM YIPABICHUS KaK PeabHOMN TaKk U BUPTYAIbHON MOMEIH MOOMIIBHOTO
poborta B BUpTyasibHOM mpoctpancTee. CrcteMa ynpaBieHuss MOOMIBHOTO poboTa JOJKHA
MO3BOJISITh OCYIIECTBIISATh AHAIN3 OKPYKAOIIEl 0OCTAHOBKH B MPOLIECCE ABIIKEHHS
MOOHJIBHOTO poOOTa, OTCIIEKUBATH €€ THHAMHYECKOE U3MEHEeHNE, (OPMUPOBATH JIOKATBHYIO U
rJ100aJIbHYIO KapThl, JIOKAJM30BBIBATH MTOJIOKEHUE POOOTA HA KapTe M OCYIIECTBIATD €€
aHaJIN3, BBIAEISIST OKPY KArOIe OOBbEKThI 1 aBTOHOMHO TUTAHUPOBATh MAPLIPYTHI U O0BE3bI
CTaTUYECKUX M AMHAMUYECKUX MpersaTcTBui. Cucrema yrpasiieHust MOOMIBHOTO poOoTa
JOJKHA MO3BOJIATh Pa3MedaTh KapTy HA 30HBI C PA3JIMYHBIMU IPU3HAKAMU, 33aBa€MbIMU
NIOJIb30BATENIEM (30HBI 3aIIpeTa AJIs IBHKCHHUS, OTPAHIYEHHSI CKOPOCTH U T.11.), TAK XK€ 3aJaHHE
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TOUYEK U 30H Ha KapTe OKPYIKAIOIIEro MPOCTPAHCTBA /Uil aBTOHOMHOTO MEPEMEIEHHSI MEXKTY
aHumu. Cucrema YHpaBJI€HUA MO6I/IJ'IbHOFO po60Ta, CO BCEMU NMOACUCTECMaMU OOJIKHA 6bITb
peanu3oBaHa JIOKaJbHO Ha 0a3e MpOrpaMMHUPYEMOro KOHTPOJUIEpa 1 OJHOILIATHOTO
MHUKPOKOMITBIOTEPA, 4 TAKIKC YCTpOfICTB, BXOOALIKUX B COCTAB KOMIIJICKTA.

2.6.

UeTpipéxoceBoii yueOHbIH
pobOT- MAaHUITYJIATOP C
MOAYJIbHBIMH CMEHHBIMH
HacaIKaMH

YueOHbIi poOOT-MaHUITYIATOP MPEIHASHAYESH JIJIsl OCBOSHHS O0YYAIOIITMMHCS OCHOB
pPOOOTOTEXHUKH, JJIs IIOATOTOBKH OOYHAIOLTNXCS K BHEAPEHUIO U ITOCIEAYIOIIEMY
UCTIOJIB30BAHUIO POOOTOB B MPOMBILIIEHHOM PON3BOJICTBE.

KonmudecTBo oceli poboTa MaHHUIYJISITOPA - YETHIpE.

Ilepemelnienne HHCTPYMEHTa B IPOCTPAHCTBE MO TPEM OCSIM JIOJKHO YIIPABJIATHCS LIarOBbIMU
neurarensiMu. HanpsikeHre MUTaHUs IIAroBbIX IBUTaTeNeil He Oonee 12 B.

CepBoaBuraTenb 4€TBEPTON OCH AOJKEH 00eCIeunBaTh TOBOPOT HHCTPYMEHTA.

Yros noBOpOTa MAaHUIYJISITOPA HA OCHOBAHUH BOKPYT BEPTUKAIBHON OcH HEe MeHee 180
rpaaycosB.

Jlns onpeneneHys NOJNIOXKEHNsl MAaHUITYJISITOpa IPU OBOPOTE BOKPYT BEPTUKAIBHOM OCH
JOJDKEH UCTIONIb30BaThCsl SHKOAEP.

Yroa noBopoTa 3aHEro mieda MaHunyasaTopa He MeHee 90 rpanycos.

VYros noBopoTa NEpeHero mieda MaHumyisropa He MmeHee 100 rpangycos.

Jlns onpeneneHys MOJNIOXKEHUs 3aJHETO U MEePEIHEero ey MaHUIYJISITOpa TOJKEH
HCIIOJIb30BAThCA TUPOCKOM. YTOJI MOBOPOTA IO YE€TBEPTOHN Oocu He MeHee 180 rpaaycos.
JlomkHa OBITh BO3MOXKHOCTD OCHAIIIEHUSI CMEHHBIMU HacaaKaMH (Harmpumep, aepKaTeib
KapaHzaama mi omacrtepa, MpUCcOCKa ¢ CEpPBOIBUTATEIEM, MEXaHIMUECKOE 3aXBATHOE
YCTPOICTBO C CEpBOABUIaTENEM, YCTPOMCTBO AJIS JJa3€pHON IPpaBUPOBKHU UIIH YCTPONCTBO IS
3D-neuatn).

JlokHa OBITh BO3MOKHOCTD MOJKJIFOUEHHS TOTIOIHUTENBbHBIX YCTPOHCTB (Hanmpumep,
TPaHCIIOPTepa, pesibca I MepeMeIeHus: po0oTa, IMyJIbTa YIPABICHUS THITA PKOWCTHK,
KaMepbl MAIIMHHOTO 3PEHMS, ONTHYECKOTO JaTYHKa, MOIYJIsl O€CIIPOBOIHOIO AOCTYIIA.
PoboT-mManunyisiTop nowKeH odbecnevynBaTh epeMeIeHne HACAAKI B TPOCTPAHCTBE,
AKTHBALIUIO HACAKHU, BO3MOKHOCTD MOJIy4€HHUsI CUTHAJIOB OT KaMepbl U JaTYUKOB,
BO3MO)KHOCTb YITPaBII€HUs AOMOJIHUTENbHBIMU YCTPONHCTBAMHU.

Marepuan kopryca — amoMuHuid. Jlnamerp pabodeit 30HbI (0€3 yueTa HAaBECHOTO HHCTPYMEHTA
u ueTBepToi ocu) He MeHee 350 mm. MuTepdeiic monkmouenus — USB.

JIoJKeH MMeTh BO3MOYKHOCTb aBTOHOMHOM PaOOThI M BHELITHETO YIIPABJICHUS.

Yrpasisromuii KOHTPOJUIEP JOJDKEH ObITh COBMECTHM €O cpenoi Arduino.
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Ynpapisromuii KOHTPOJUIEP COBMECTUM CO cpenoi nmporpammuposanust mBlock (Scratch), u
SI3BIKOM ITporpaMmmupoBanus C.

JlokeH obecreunBaTh MOBOPOT MO MEPBBIM TPEM OCSM B 33/IaHHBIN YroJl U Ha 3aJJaHHBIH yTOJI,
MOBOPOT MO YETBEPTOI OCH HA 3aJlaHHbII yroJl, ABMXKEHUE B KoopauHaThl X, Y, Z,
nepeMeLIeHre Ha 3aJaHHOE pacCTOsiHUE MO koopAauHaTaMm X, Y, Z, nepeaady NaHHBIX O
TEKYILEM ITOJIOKEHUH YTJIOB, IEpelady JaHHbBIX O TEKYLIUX KOOpAUHATaX HHCTPYMEHTA.
JIoJKeH NOoAAepKUBATh IEPEMELIICHUE B IEKAPTOBBIX KOOPAWHATAX U yIJIax IOBOPOTA OCEH, ¢
3aJaHHOM CKOPOCTBIO M YCKOPEHHUEM.

Tune! nepeMerieHNi B 1€KapTOBbIX KOOPAWHATAX: ABIXXEHHE 10 TPAEKTOPUH, BIKEHUE 110
psIMOI MEXKIY ABYMSI TOUKAMH, EPENPHIrHBAHIE U3 TOYKH M TOUKY (IEPEHOC OOBEKTA).

KommnekT noneii u

KomrmuiekT noseit 1 COpeBHOBATENbHBIX 3JIEMEHTOB AJIsl TPOBEAEHUSI COPEBHOBAHUIA

2.7. COPEBHOBATEJIbHBIX
ABTOHOMHBIX MOOMJIBHBIX pOOOTOB
3JIEMEHTOB
Monynb 1oyKeH ObITh MPeIHA3HAYEH ISl U3YYEeHUSI OCHOB CHCTEM aBTOMATH3UPOBAHHOTO
yIpaBJICHUS
B coctaB Monysist OJIKHBI BXOJIUTB:
1. O6pa3zoBarenbHbIil HAOOP, MPEAHA3ZHAYESHHBIN JIs1 pa3pabOTKH MPOrPaAMMHUPYEMBIX MOIEIIEH
MEXaTPOHHBIX CUCTEM M MOOMJIBHBIX pOOOTOB, OCHALIIEHHBIX Pa3JIUMYHBIMU
MaHHUITYJIIIUOHHBIMU U 3aXBaTHBIMH yCTPOHCTBAMH - HE MeHee | mmiT.
B cocras Habopa AOKHO BXOIUTH:
o 1.1. KoMmiexT KOHCTPYKTUBHBIX 3JIEMEHTOB U3 MeTalia
OO0pazoBaTeNnbHbIH )
1.2. KoMmekT KpenéxHbIX 3JIEMEHTOB
MOZYJb AJIs o
1.3. KommuiekT 151 COOpPKH 3aXBaTHOTO YCTPOHMCTBA
28. yIIyOJeHHOTO U3yYeHUs

MECXaHUKH, MEXAaTPOHUKHU

u CAY

1.4. Koneca ¢ mpope3nHeHHbIM 0000M — HEe MeHee 2 IIT

1.5. Koneca BceHanpaBaE€HHOIO IBUKEHUS - HE MEHEE 2 1T

1.6. IIprBOA MOCTOSTHHOTO TOKA C MHTETPUPOBAHHON CHCTEMOH YIIPaBIeHHs, 00eCTIeUHBAOIIEH
00paTHYIO CBSI3b MOJIOKEHHIO, CKOPOCTH M HArPy3Ke - He MeHee 4 1T

1.7. JlaT4¥K JUHUH - HE MEHEee 3 1T

1.8. JlaTunk paccTOsHUA

1.9. AkkymymsitopHast 6atapest

1.10. 3apsimHOE YCTPOMCTBO

1.11. IIporpaMMupyeMbIii KOHTPOJUIEP, MOAAEPKUBarOIIHiA cpeny paspadorku Arduino IDE,
o0ecreunBaOIUH anmapaTHyO U NPOrPaMMHYIO0 COBMECTUMOCTb C 3JIEMEHTHOH 0a301,
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BXOZsIIEl B cocTaB HaOopa, conepramuii He MHee SO T nU(POBBIX U aHAJIOTOBBIX OPTOB U
unrepdeiicoB USB, UART, 12C, SPI, Bluetooth, WiFi. IlporpamMupyemslii KOHTpOIIEp
IOJDKEH Coiep kaTh HHTepENC (U1 MOAKIIFOUEHHs MPUBOJOB U TaTYUKOB
pPOOOTOTEXHUYECKOTO Ha0Opa), pean30BaHHbIN Ha 0a3e muHbl RS-485 — He MeHee 121uT, a Tak
)K€ HE MEHee 2X IIT CHJIOBBIX IOPTOB ISl MOIKJIFOUEHUS BHEIHEH HArPY3KH MM MOTOPOB.
1.12. Monysib TEXHUYECKOTO 3PEeHMsI, CITIOCOOHBINA Ha OMHOBPEMEHHOE OOHAPYKEHHE HE MEHee
10 pa3nMuHBIX ONMHOYHBIX OOBEKTOB B CEKTOPE 0030pa, TNOO HE MEHee 5 COCTABHBIX
OOBEKTOB, COCTOSIIIUX U3 HE MEHEe 3 pa3IMUHBIX rpaduIeCKUX MPUMHTHBOB, Ha 0aze
BCTPOEHHOTO BBIUUCIIUTENLHOTO MUKPOKOHTPOJUIEPA, 00ECIIEUNBAOLIETO HACTPONKY
JKCIIO3UIHH, OanaHca 0eoro, HBETOPA3HOCTHBIX COCTABJISIOLINX, TUIOLIAANA U OKPYTIIOCTH
oOHapy:kuBaeMoii 00J1acTH M300paKeHUs, TONIOKEHHsS] OOHAPYKUBaeMbIX 00JIacTei
OTHOCHTEJIBHO JPYT IPYyra U HHTErPUPOBAHHON KaMephl, 00ECIIeUNBAOIIEH pacio3HaBaHUE
NPOCTEHIINX H300pakeHUH 3a CHET BBIMUCIUTENBHBIX BO3MOKHOCTEH MOMYJISL, a TaK JKe
KOMMYHHUKAIMU C aHAJIOTMYHBIMUA MOJYJISIMU U YIIPABJISIFOIIUAM BbIYHCIUTEIbHBIM
YCTPOMCTBOM MOCPEACTBOM IIMHBI Ha Oa3e mociienosareIpHOro nurepdeiica u odnanaromuii
BcTpoeHHbIMU uHTepdeiicamu — USB, UART, 1-wire TTL, 12C.

1.13. Jla3zepHblil CKaHUPYIOIIUN AaTbHOMED, 0OJaNAIOIINI JATbHOCTBIO U3MEPEHHS HE MEHEee
2.5 METpPOB U CEKTOPOM CKaHUPOBAaHUS HE MeHee 360 yIrIIOBbIX IPaayCcoB.

1.14. TIporpammHoe obecnieuenue noaaepxkusaromiee si3biku C/C++, Python u cpencrsa ROS
1151 pa3paboOTKU CUCTEM YIIPABJICHUS KaK PeajbHOM TaK U BUPTYAJIbHON MOJENIN MOOHIIBHOTO
poborta B BUpTyasibHOM mpocTpancTee. CrcteMa ynpaBieHuss MOOMIBHOTO poboTa JOJKHA
MIO3BOJISITh OCYINECTBIISATh AHAITN3 OKPY Karoeil 0OCTAHOBKH B IPOLIECCE ABIKEHUS
MOOHJIBHOTO po0OTa, OTCIIEKUBATH €€ THHAMHYECKOE U3MEHEHNE, (POPMUPOBATH JIOKAJTBHYIO U
rJ100aJIbHYIO KapThl, JIOKAJM30BBIBATH MTOJIOKEHUE POOOTA HA KapTe M OCYIIECTBIATD €€
aHaJN3, BBIAEISIS] OKPYIKArOIIUe OOBEKThI U ABTOHOMHO TUIAHUPOBATh MAPLIPYTHI H 00BE3 /b1
CTaTUYECKHUX M AMHAMUYECKUX npensaTcTBui. Cucrema yrpasyieHHs: MOOUIBHOTO poOoTa
JOJDKHA TI03BOJIAT Pa3MevaTh KapTy HA 30HBI C PA3JINYHBIMH MPU3HAKAMH, 33]1aBACMBIMH
NIOJIb30BATENIEM (30HBI 3aITpeTa AJIsl IBUKEHUS], OTPAaHIYEHHSI CKOPOCTH U T.I1.), TaK XK€ 3aJaHHe
TOUEK U 30H Ha KapTe OKPYKAIOLIETrO MPOCTPAHCTBA AJISI aBTOHOMHOT'O MEPEMEIIEHHSI MEXKTy
HuMmH. Cucrema yrpasieHust MOOMJIBHOTO po0OTa, CO BCEMH IMOACUCTEMAMH JTOJKHA OBITh
pea30BaHa JIOKAJIbHO Ha 0a3e mporpaMMHpPyeMOro KOHTPOJUIEPa U OTHOIIATHOTO
MHUKPOKOMITBIOTEPA, & TAK)KE YCTPOHCTB, BXOSIIINX B COCTAB KOMILIEKTA.

2. O6pazoBartesbHbII HAOOP 11 U3YyUEHHS U pa3pabOTKH aBTOMUIIOTHPYEMBIX MOJeJeH
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TPAHCHOPTHBIX CUCTEM - HE MeHee | 1T

B cocras Habopa AOKHO BXOIUTH:

2.1. KoMmieKT KOHCTPYKTHUBHBIX 3JIEMEHTOB M3 MeTaJlia st COOPKU MOJIeITH aBTOHOMHOTO
TPaHCIOPTHOIO CPENCTBA C PYJIEBLIM YIIPaBJI€HUEM

2.2. DnexTponpuBOIbI IEPEAHEN U 3aIHEH OCei, IpenCTaBIAoIue COOO0i
3JIEKTPOMEXaHUYECKYI0 COOPKY Ha OCHOBE ABUTATEJNsI IOCTOSIHHOTO TOKA, PEAYKTOpA, JaTUHKa
MOJIO’KEHHUS Bajla U BCTPOEHHOM CUCTEMBI yIIpaBIeHUs

2.3. AxkkymynstopHasi 6arapest ¥ 3apsIHOE YCTPOHCTBO

2.4. PoboToTexHUUECKUH KOHTPOJUIEP ME3OHUHHON apXUTEKTYPbI, MOANEPIKUBAIOIINH SI3BIKH
pazpadorku C/C++, Python u cpeacrsa ROS, BritoHaromuii B ce0st OqHOTIATHBIN
MUKPOKOMIIBIOTED, NeprdepUiHbIA KOHTPOJUIEP U IJIAaTy pacmupeHus. B cocras
POOOTOTEXHUYECKOTO KOHTPOJUIEPA TOJKHO BXOIUTh HE MeHee 4X sifiep ¢ TAKTOBOH 4acTOTOH
He meHee 1,2 [T u He menee 810 HeChbeMHOI SHEProHe3aBUCUMON aMATH, nHTepdence SPL,
12C, 1-wire TTL, UART, WiFi u Bluetooth, aranorossie u I pOBBIE TOPTHI, BCTPOCHHBIN
MUKpPOQOH.

3. ObpasoBaTenbHbIi HAOOP IS H3YYEHUSI MHOTOKOMIIOHEHTHBIX POOOTOTEXHHUYECKUX CHCTEM,
MaHHITYJISIIHOHHBIX pOOOTOB U POOOTOTEXHUUECKUX KOMIUIEKCOB CO CJIOKHONW KHHEMATHKOM -
He MeHee | T

B cocras Habopa AOKHO BXOIUTH:

3.1. KOMIIeKT KOHCTPYKLIHOHHBIX 3JIEMEHTOB U3 IJIACTUKA

3.2. CepBoMonyJib - He MeHee 22 T, 00Nagaomuil HHTErPUPOBAHHON NHTEIUIEKTYaIbHON
CHCTEMOH yIIpaBlieHHsI, 0OecrieunBaroIeil OOpaTHYIO CBsI3b M KOHTPOJIb TIOJIOKEHNS Baa,
CKOPOCTH BpallleHUs], HArPY3KH NMPUBO/IA, a TAK)KE BO3MOXKHOCTH MOCJIE€I0BATEIbHOIO
TIOJKJIFOUEHUS CEPBOIIPHUBOIOB IPYT C APYTOM U yIpaBiieHHus UMH 110 uaTepdeiicy 1-wire TTL.
3.3. [IporpaMmupyembiii KOHTPOJIIEP ¢ MOAAEPKKOM rpaduueckoii 6J109HO-MOAYIBHON CPeb
pa3paboTku

3.4. Monyib TEXHHYECKOTO 3PEHUs], CIIOCOOHBIN HA OJJHOBPpEMEHHOE OOHAPYKEHUE He MEHEee
10 pa3nMuHBIX OAMHOYHBIX OOBEKTOB B CEKTOpE 0030pa, THOO0 HE MEHee 5 COCTABHBIX
OOBEKTOB, COCTOSIIIUX U3 HE MEHEE 3 pa3iIMUHbIX rpad)MIecKnx IPUMHUTHBOB, Ha Oaze
BCTPOEHHOT'O BBIUHUCIIUTENILHOTO MUKPOKOHTPOJUIEPA, O0ECIIEYNBAOIIETO HACTPONKY
SKCIo3uIHH, OanaHca 0eoro, LBETOPa3HOCTHBIX COCTABIIIOLINX, TUIOIIAAN U OKPYTJIOCTH
oOHapy:xkuBaeMoil 00J1acTH H300pasKeHUs, TIONIOKEHHs] OOHAPYKUBaeMbIX 00JIacTei
OTHOCHTEJIbHO JPYT IPyra U HHTErPUPOBAHHOH KaMephl, 00eCeunBaroLIeil paco3HaBaHUE
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NPOCTEHIINX H300pakeHUH 3a CHET BBIMUCIUTENbHBIX BO3MOKHOCTEH MOMYJISI, @ TaK JKe
KOMMYHHKAIMH C AHAJIOTHYHBIMU MOAYJISIMHU H YTIPABJISIOLIUM BBIYUCIHTEIbHBIM
YCTPOMCTBOM MOCPEACTBOM IIMHBI Ha Oa3e mocieaoBaTeIpHOro nuTepdeiica u odmagaronuit
BcTpoeHHbIMU UHTEpdeiicamu — USB, UART, 1-wire TTL, 12C.

3.5. PoboToTexXHIUECKUI KOHTPOJIJIEP ME3OHUHHON apXUTEKTYPbI, MOIASPKUBAIOIINHN S3bIKH
pazpadorku C/C++, Python u cpeacrea ROS, BrItoHaromuii B ce0st OqHOMIATHBIN
MUKPOKOMIIBIOTED, NeprdepUiHbIA KOHTPOJUIEP U IJIaTy pacmupeHus. B cocras
POOOTOTEXHUYECKOTO KOHTPOJIIEPA TOJKHO BXOUTh HE MEeHee 4X siiep C TAKTOBOH YaCTOTOH
He meHee 1,2 [T u He meHee 810 HechbeMHON 3HEProHe3aBUCUMO amsTH, HHTepdeicer SPL,
12C, 1-wire TTL, UART, WiFi u Bluetooth, aHanorossie u i pOBBIE TOPTHI, BCTPOCHHBIN
MUKPOQOH.

3.6. KOMIIEKT BEIMUCIUTENBHBIX MOAYJIEH ME3OHUHHON apXUTEKTYPbI, NPEACTABIISIOIINX
co0oii 6a3zoByro maty u mwiary ais Ethernet — coequnenwusi. basopas mata npencrasisieT
co0oii mporpaMMHUPyeMbIii KOHTPOJLIEP U 00J1alaeT BCTPOSHHBIMU HU(PPOBLIME U
aHaynorosbimu noptamu, uaTepdetricamu USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.
3.7. KOMIIIEKT CEHCOPHBIX MOAYJIEH

3.8. AkkymyJsiTopHas 6aTapes — He MeHee 2 IIT U 3apsiIHOE YCTPOHCTBO

3.9. ITocobue 1o N3y4eHHI0 MHOTOKOMITOHEHTHBIX POOOTOTEXHUYECKUX CUCTEM

2.9.

Jlabopatopust
HCCJIEIOBAHUS
OKpY>KaroLeH Cpenbl,
anbTepPHATUBHBIX
HCTOYHUKOB 3HEPIUH,
MaTepuasoB U
HMH)KEHEPHBIX
KOHCTPYKLUH

Jlaboparopusi ucclenoBaHMs OKPY)KAIOLIEH Cperbl, aJbTEPHATHBHBIX HCTOYHHUKOB SHEPIHH,
MaTepHaJOB M MH)KEHEPHBIX KOHCTPYKLUI BKIFOUAET B ceOsl TPU B3aMMOCBSI3aHHBIX MOJIYJIS.
ITepBBIli MOIyNb TpPEACTaBJIEH COBPEMEHHOHW umppoBoil nadoparopuell st TPOBEICHHUS
SKCIIEPUMEHTOB U M3Y4YeHUsI LIU(PPOBBIX METONOB aHanmu3a. B cocras umgposoit madopatopun
BXOJIUT YCTPOMCTBO M3MepeHust u obpaborku nanubix (YHUOJ) ¢ yacroroii coopa gannabix 100
k', TakTOBOM yacToTOM Npoueccopa 2 I'T'h, ¢ IBETHBIM CEHCOPHBIM 3KPAHOM, C BO3MOXKHOCTb
MOJKJIFOUEHUs] OECTPOBOHBIX aTYMKOB M OJHOBPEMEHHO 7 MPOBOAHBIX NATYHKOB, B TOM
yrcne 3 aHanoroBeix (BTA), 2 mudposex (BTD) u 2 USB. Paspemenne YO/ 12 Owur.
YHO/] BxirouaeT B ce0si: BCTPOCHHBIH AaT4rK 3BykKa (MukpodoH), GPS. YcrpoiicTBo nmeer He
MeHee 4 OKOH (BKJIaIOK) uHTEepdeiica aiist ObICTpOro nepekodeHus Mexay Humu. OxHo tum 1
IOJDKHO TIO3BOJISITH YCTAaHABIUBATh MATYMKH, MAapaMeTpbl MX HM3MEPEHHH M MPOCMATPHUBATH
U(pPOBBIE MOKA3aHHUA ISl TOAKIIOUEHHBIX NaT4YUKOB. OKHO TN 2 JOJDKHO TO3BOJIATH
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npocMarpuBath rpaduku gaHHbIX. OKHO THI 3 AOJIKHO MO3BOJISITH MPOCMATPUBATH TaOJIUYHOE
npenctaBnenue JAaHHbIX. OKHO TUnm 4 JOKHO TMO3BOJIATH 3aMUCHIBATH C MOMOLIBIO
BUPTYaJIbHOW KJIABUATYPbl HAOJIONEHHsS, MOJYyYEHHbIE B XOI€ SKCIepUMeHTa. JIOJKHBI
NOANEPKUBATBCA PEKUMbL. HM3MEPEHHi, 3aBUCALIMHA OT BpeMeHH (MOKAa3aHUsl [OaT4yuKa
3aMUCHIBAIOTCS Yepe3 OJUHAKOBbIE MHTEPBAJIbl BPEMEHH), 3allyCKa M3MEPEHHi MO 3aTaHHBIM
YCJOBUSIM (TpUITEpPaM): MO HA3BAHHIO JATYMKA, O MOKA3aHUSM M HATPABJICHUSM M3MEHEHUMN
(yBemuueHHe WM YMEHbIIEHHe) T[OKa3aHWH, MO KOJHWYECTBY TOUYEK, KOTOPbIE HYXKHO
COXpAHUTb Tepe] BBIMOJHEHHEM YCJIOBHS 3aIyCKa, M3MEPEeHHH C OJHOBPEMEHHBIM BBOAOM
IaHHBIX C KJaBHATypbl (MPH HACTPOWKE TAKOTO PEKHMMa BO3MOXKHO NOOABUTh Ha3BaHUE U
eNMHHULIBI HM3MepeHusi [uisi crojdla ¢ BBOAMMBIMH 3HAYEHUSIMA MM HE3aBHCUMOMN
nepeMeHHO#t). J{oJKHBI OBITh MPEAyCMOTPEHbI PEKUMbI paboThl CO CHELUATU3UPOBAHHBIMH
OaTYMKaAMH. JJIs1 CIIeKTPO(GOTOMETPOB (M3MEPEHHUs] MHTEHCUBHOCTH M3JIyYeHUs] Kak (YHKLUH
OT JJIMHBI BOJIHBI, PEXKUM (piyopecieHuun), 1is BcTpoeHHoro GPS-matunka (BO3MOXKHOCTD
TEKYLIMX U3MEPEHUI TMOAKIIOYEHHBIX HaTYMKOB C PErMCTpALMeil MECTa U AaThl BbIMOJHEHHUS
U3MEPEHUsI).

JIoJKHBI OBITH MPEAYCMOTPEHbI (PYHKLIHOHAIBHBIE BO3MOKHOCTH. JOOABISITh KOMMEHTAPUH K
moboit Touke rpaduka; orodpakaTb B ONHOM OKHE HE MEHee ABYX rpadukoB (yHKLUH;
oToOpakaTh HE MEHee JABYX rpadUKOB, UMEIOIINX OOIIYI0 OCh aOCIUCC, TUANa30H U3MEPEHUI
u cronber| B TabJuLie NaHHBIX, MOCTPOSHUE B OAHOM OKHE rpaduka 3aBUCUMOCTH MOKa3aHUil
OJTHOTO JaT4YHMKa OT MOKA3aHUI JPYroro, CpaBHUBATh HECKOJBbKO IPad)MKOB B OFHOU CHCTEME
KOOPAMHAT C BO3MOXKHOCTH JaJbHEHIIEeH OJHOBpeMeHHOW o0paborku mrodoro rpaduka wim
aroboro  ¢parmMeHTa rpaduka; CpaBHUBATH HECKOJBKO TPaduKOB € BO3MONKHOCTBIO
OJTHOBPEMEHHOTO TepeMeIleH s Kypcopa MO BCeM MOCTPOEHHBIM rpadukaM ¢ 0TOOpakeHHeM
YHICIICHHBIX 3HAYCeHUH B JIFOOOH TOUKe 1Mo ocu adciuce.

YUOJ| nomkHO copmeplkaTh MaTeMaTHUYeCKWi ammaparT oOpalOTKM M aHanu3a [aHHBIX,
o0ecreunBarOIUi: MOCTPOCHUE KacaTeIbHOW MPSMOM, MPOXOIIel uepe3 BbIOPAHHYI0 TOUKY
KPHBOIl C aBTOMAaTH4eCKUM ompeneneHne kKoddduimeHTa HakJIoOHa KacaTesbHOI; MOCTPOCHHE
UHTErpajbHON (PYHKUMH BBIOPAHHOTO y4acTka rpaduka ¢ aBTOMATHYECKHM pacueToM
UHTErpaja BbICJIEHHON 00NacTh KPUBOH;, (PYHKIHIO COBUra OCH abCLMCC MO OCH OpAMHAT JJIsI
U3MeHeHHss 0a30BOW JIMHUM AJsl TOYHBIX PACYETOB, (PYHKLHIO MHTETPUPOBAHHUS MHUKOB IO
MHHHUMAJIbHBIM 3HAYE€HHUSIM MO OCH OPAMHAT CJIeBa M CIpaBa OT BHIOPAHHOTO MHKA; (QYHKLIHUIO
CTaTHUCTUYECKOH 00pabOTKM MaHHBIX (ABTOMATHYECKHI BBIBOA HA SKPaH MHUHHMAJIBHOTO,
MAaKCHUMAaJbHOTO W CPEOHEro 3HAa4YeHHs aHajiusupyemMor obnactu rpaduka), (GyHKIHIO
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BBIJIEJICHUs] JIIOOOH BEPTHKAIBHOW M TOPHU3OHTAIBHON 00JaCTH JAHHBIX JJIs1 aBTOMATHYECKOTO
OTIpeNesIeHUs] U3MEHEHHUST BEJIMYHMH M0 OCH a0CIHMCC U OCH OpAMHAT, QYHKIHIO moadopa THra
KPpUBOH 1O  BBIAGNEHHOH obOmactm rpaduka €  BO3MOXKHOCTBEO — aBTOMAaTHYECKOH
aNMPOKCUMALIUH;, BO3MOXKHOCTb PYYHOW HACTPOHKU KO3(PHUIIMEHTOB alNpPOKCHMALIIH TaHHBIX
BbIOpaHHOW (yHKIMH, (QYHKIHS PYYHOTO MOCTPOSHHS MHTEPAKTUBHOIO 3CKHU3HOrO rpaduka
NPEANONIaraéMbIX Pe3yJIbTaTOB U3MEPEHUH B OKHE U3MEPEHUN TOBEPX MMEIOLINXCS TaHHBIX.
YHUOJ{ nomkHO MO3BOJISITH OPraHU3OBbIBATH OOMEH MaHHBIMH Mexay ycrpoiictBoMm u IIK,
MEXIY YCTPOWCTBOM M MOOWJIBHBIMU YCTPOWCTBaAMH TO OecmpoBopgHOW cBsi3H Wi-Fi u
Bluetooth; YHO/] nomxHO MCoONb30BaTh MOAKIOYEHNE K cymecTByomeit Wi-Fi cetn nmm
NO3BOJISITH co37aTh CBOO Wi-Fi cerb. llepemaya maHHBIX SKCIEPUMEHTa IOJDKHA OBITh
BO3MOXKHa B YCJOBHAX OTCYTCTBUSI HHTepHeT-mnonkimtodeHus. YHWOJ[ nomkHO NO3BONATH
nepenaBaTh JaHHBIC HKCIIEPUMEHTA B PEKUME PEATbHOTO BPEMEHH Ha MOOWJIBHBIE yCTPONCTBA;
npueM U padoTa ¢ JaHHBIMH 3KCIIEPHUMEHTa Ha MOOWMIIBHBIX YCTPOMCTBaX MOJIKHBI OBITH C
UCTIOJIB30BAHUEM BeO-TEXHOJOrHH O€3 YCTAaHOBKH MAOIOJNHHUTENBHOTO npuioxeHus. llpu
nepenaye naHHbix ¢ YHMO/[ Ha MOOMIIbHBIE YCTPOWCTBA AOJIKHO OBITH BO3MOXKHO B PEXKHME
peaJbHOro BPEMEHU BHUIETh BCE M3MEHEHUS HKCIEPUMEHTAJbHOH KApTHHBI HA MOOMJIBHBIX
YCTPOHCTBAX; OCYLIECTBIATh (YHKIHMIO OOPAaTHON CBS3HM B BHIE AUCTAHIIMOHHOTO YIPABJICHUS
HAYaJioM 3amycka W oOcTaHOBKM HSkcrepuMmenta Ha YMOJ[ ¢ MoOMIBHOTO yCTpOKCTBA.
YUOJ| nomKHO UMeTb BCTPOEHHBIN [BYXKAaHAJIbHBIM TIeHepaTop 3BYKOBONH 4acCTOTHI
(pyHKIMOHATBHBINA TeHepaTop). s Kakaoro KaHajda BO3MOXKHO BbIOpATh THIT CHUTHAJA,
4acTOTy U rpoMKocThb. Kanamsl MoryT pabotath (3amycKaTbCst U OCTAHABJINBATHCS ) HE3aBUCUMO
apyr oT apyra u CBSI3aHO.
Komrutekt pmaTtymkoB: OeCrpoOBONHOW HAaTYMK TeMIepaTypbl (MOAAEpKUBAEMbIE CpPEIbl
nporpammupoBanust: Javascript, Python, LabVIEW; nuanason usmepenwnii ot -40 go 125 °C;
pazpemaromas criocoonocts 0,01 °C; momnmepskka Bluetooth m USB mnepemaum naHHBIX);
HanpsokeHus (£30 B; paspemarommas cnocoOHOCTh npu paspewmennn 12 6ur 15 MB), cunbl Toka
(x10 A; paspemaromast crocoOHOCTh Tpu paspemennn 12 6ut 4,9 MA), MOIHOCTH
sanekTpuueckoro Toka (£30 B; +1 A; nunelinocts HanpsikeHust 1 Toka 0,01%; paspemarommas
criocobHocTh mpu paspemenun 12 6ur 0,016 B; 0,52 MA), ckopocTH BeTpa, OCBEIIEHHOCTH,
YPOBHSI COJTHEUHOM pagualfiy, NOMaJalolIed Ha MOBEPXHOCTh (TUPAHOMETP) H Ap.

Bropoit Monynb npeacraBier HAOOPOM MO M3YYSHHIO aJbTEPHATUBHBIX UCTOYHHKOB YHEPTHU
(BeTpstHOH SHEPIUH, SHEPrUU BETPa), OH IMO3BOJSIET CAMOCTOATENBHO MOAEIHPOBATH U
KOHCTPYHPOBAThH HJICKTPOT€HEPATOPDI, BETPOT€HEPATOPHI H COTHEUHBIE KOJUIEKTOPBL.
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Tpernii Moye npencrasieH OeCpPOBOAHON YCTAHOBKOM [Tl N3y4EHUs CONPOTUBIICHUS
MaTepuaioB (HanpsokeHus u nedopmannn) (YCTAaHOBKA ¢ AUATIA30HOM U3MEPEeHHUs! CHJTbI OT 0
1o 1000 H, ¢ paspematomeii ciocoduocTrro cubl 0,1 H; ¢ nrnama3zoHoM u3MepeHuid CMeleHnui
ot 0 o 7 cm, ¢ pazpemarorieii cmocoOHocTh nedopmaruu 1 MM, moanepskka Bluetooth u
USB) u HabopoMm akceccyapoB 1Jist u3ydeHus epm, MO3BOJISFOIINM U3YYUTh OCHOBBI
MPOYHOCTH MHIKEHEPHBIX KOHCTPYKLUN U MaTepuajoBeaeHus. JJaTuuku yCTAaHOBKY JTOJKHBI
OBITH COBMECTUMBI C YCTPOMCTBOM H3MEPEHUs1 1 00pabOTKH TaHHBIX.

2.10.

ABTOHOMHBIH POOOT
MaHHUITYJISITOP C KOJIECAMHU
BCEHATPaBJIEHHOTO
TBHKEHUS

YueOHast MOZIEIb aBTOHOMHOTO MOOMITBHOTO pOOO0Ta C MAHUMYJIATOPOM.

MoOunbHBIH pOOOT TOKEH NMPEACTABISITh COOOH YETHIPEXKOIECHYIO TUIaThopMy
BCEHAIPABJIEHHOTO JIBHYKCHUSI.

Jsurarenu Oecrierodnble 4 T, kKamepa ¢ yriiom o63opa 120 rpaaycoB ¢ He MeHee 5 M.
B cocraB koMIieKTa JOKHO BXOIUTD:

MexaHn4eckuil 3aXBaT

uH(ppaKpacHbIil 1a3ep

2-X 0CceBOH MOJBEC

AKKyMYJISITOD

KOJIECa BCEHAPABJICHHOTO ABIKEHUS

POTrPaAaMMHUPYEMBIH KOHTPOJUIEP C BO3MOXKHOCTBIO IPOrPaMMHUPOBAHUS B cpene OJ0YHO-
rpadpuuecKoro TUMA U B CBOOOAHO PaCIPOCTPAHSIEMBIX cpenax pa3paboTKH C TOMOIIBIO
TEKCTOBOTO SI3bIKA MPOrPaMMHUPOBAHUS

JAaTYUK 3ByKa

JAaTYUK CJIETOBAHMS JIMHUU

FPV pexum

BO3MOYKHOCTbB YIPABJICHUS C MOOUJIBHOTO YCTPOHCTBA Yepe3 MPUIIOKESHNE
nporpaMMHUpoBaHus Ha si3bikax Python, Scratch

a TAK)KEe CUCTEMAa TEXHUYECKOTO 3PEHUs [IJI1 aBTOMATHYECKOro OOHAPYIKEHUS M PACIIO3HABAHUS
3a/IaHHBIX OOBEKTOB B pabouel 30He.

IMonnepxka RaspberryPi Hannume

IMonnepkka Arduino Hamu4me

IMonnepskka Micro:bit Hamu4me

CMeHHBIH MEXaHUYECKHI 3aXBaT, yCTAHABINBAEMbIH Ha MOABIKHYIO IIIAT(HOPMY CBEPXY
HAJINYHe

MexaHn4eCcKUl 3aXBaT, YCTAHABIMBAEMbIH HA MEPETHIOI YaCTh MMOABMKHOHN TIIaT(GOpPMBI
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HaJu4ue
B03MOXXHOCTD MEHSTH HHPPAKPACHYIO MYIIKY HA MEXaHUYECKHUH 3aXBaT HATMYNE

2.11.

bazoBrrit
poOOTOTEXHUYECKUT
Habop

B poboTorexanueckmii KOHCTPYKTOP AOJDKHBI BXOAHUTD CIEAYIOIINE SJIEMEHTHI:

1) nporpamMMupyemslii OJIOK yrpaBiIeHUs,

2) He MeHee TPEX CEPBOMOTOPOB,

3) He MeHee 5 TaTYNKOB

4) aKKyMyJISITOD,

5) coenuHuTeNbHBIE KabENH,

6) He MeHee SO0 KOHCTPYKTHBHBIX 3JIEMEHTOB, BKIIFOUAst: OaJIKH, OCH, 3y0UaThIe KOJeca,
IITU(THI, KUPIHYH, TUIACTHHBI.

7) UacTpykuus no ycranoBke bazosoro 110

1.1. IIporpammupyemslii 6JI0K yrpaBieHus: (MUKPOKOMITBIOTEDP) JOJDKEH J1e1aTh COOPaHHYIO
MOJIENIb IPOTPAMMHUPYEeMO; OJIOK TOJDKEH BKJIIOUATh HE MEHEE IBYX MHKPOKOHTPOJUIEPOB:
OCHOBHOH W JOMOJHUTEBHBIN; MOPT TSI MOAKIFOYEHUS OeCIIPOBOIHOTO YCTPOICTBA Iepenadn
JAHHBIX CKOPOCTHIO He MeHee 480 MeraOuT B CEeKyHAY,; He MeHee YeThipeX LU(POBBIX
BXOIHBIX TIOPTOB JJIs TIOAKJIIOUEHHSI JATYUKOB; HE MEHEE YeThIPEX BBIXOAHBIX MOPTOB IS
MOJKJIFOUEHUS] CEPBOMOTOPOB H JIAMITOUEK; TpapUuecKuii TUCTUIEH ¢ pa3peleHueM He MeHee
170*120 ITukcenelt, r(pOMKOrOBOPHUTENb C YaCTOTON He MeHee 8 Kuorepir.

1.2. UHTepaKkTUBHBIE CEPBOMOTOPBI JOJDKHBI OBITH OCHALIEHBI BCTPOSHHBIMH TATUHKAMHU
00OpOTOB, KOTOPBIE TOJIKHBI YIIPABJIATH MOLTHOCTBEO MOTOPOB, U3MEPSITh U 331aBaTh
PA3IUYHYIO CKOPOCTh BpAIlEeHUs], 00eCreurBasi BBICOKYIO TOYHOCTD IBUXKEHUH COOpaHHOMN
MOJIEJNH,;

1.3. Hatunk paccrostaus (11mt) nomkeH odecnevynBaTh CO3AaBAEMYI0 MOIETh BO3MOKHOCTBIO
U3MEPSATh PACCTOSHUS 1O OKPYIKAIOLINX MPEAMETOB, H30eraTh MPernsTCTBUS U pearnpoBaTh Ha
IBW)KEHUE PYTUX OOBEKTOB;

C nmomotero gatunka 1seta (11mr) cos3naBaemast Moaesb (poOOT) NOJKHA ONPEALNISATh HE MEHee
7 LBETOB U OTCYTCTBHE LIBETA;

I'mpockon (11T) JOKEH MO3BOJISATh U3MEPSTh BPAIATENbHOE ABIDKEHHE PoOOTa (HE MEHee
440 rpagycoB B CEKYHIY) M U3MEHEHHE ero MOJIOKEHUsS] C TOYHOCTBIO He OoJiee 3 rpanycoB B
peKuMe U3MEPEHHUs HAKJIOHA.

Hatuuk kacanus, (2 mt.). C MOMOIIBIO TaTYHMKa KacaHusi poOOT MOJKeH "oy maTs"
OKPY’KarOIINE MPENATCTBUSA (OJKHA OBITh BO3MOXKHOCTD 3aIIPOTPAMMHUPOBATH JATUHK KaCAHHS
TaK, YTOOBI AEHCTBUS poOOTA 3aBUCENIN OT TOTO, HA)KATa KHOIKA AATYMKA MJIH OTIYIIEHA);
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1.4. Tlepe3apsizkaemas OaTapest (aKKyMyJISITOP) ¢ eMKOCThIO He MeHee 2050 mAh nomkHa nMeThb
CHeLHATBHBIA pa3beM s MOAKIoUeHHs Ostoka mutarus 220V/10V; akkyMyJIATOp TOJKEH
3apsikaercst oT 0 1o MakCHUMyMa B TEUEHHE He 0oJiee YeThIpeX 4acoB.

KowmrmekT noskeH BKIoYaTh B ce0s1 6a30Boe mporpaMMHOe 00ecredeHue, UCIONIb3yeMOe ISt
0JI0Ka-MHUKPOKOMITBIOTEPA K KOHCTPYKTOPY [UTS CO3AAHMUS IPOTPAMMHUPYEMBIX POOOTOB.
JlanHoe mporpamMMHoe odecrieueHne JODKHO OBITh TOCTYITHO [Tl CKAYMBAHUS 10 CCBIJIKE,
ykazaHHol B MHcTpykiuu no ycrasoske basosoro 110, us cetu MHTepHer.

Pacmmpsier snemenTHY0 0a3y 0azoBoro podoroTexHudeckoro Habopa. OH JODKEH comepikaTh
MHOXKECTBO JOIIOJIHUTECIIbHBIX 3JICMEHTOB. B cocras Ha6opa AOJIKHBI BXOAUTh. IECTCPHHU,

PecypcHbiit O0JbIINE TOBOPOTHBIE 3JIEMEHTBI, 3JIEMEHTBI JJISl TIEPCOHAIN3ALNN POOOTOB U APYTHE
2.12. pOOOTOTEXHUYECKUT YHUKAJIbHBIC CTPOUTENIbHBIE 3JIeMEeHTHI. J[0JI?KEeH MO3BOJISITh CTPOUTD 0OJIee CIIOKHBIX U
Habop (GYHKIIMOHATBHBIX poO0TOB. Habop MoKeT ObITh UCMONIb30BaH KaK JJisl padOThI B KJ1acCax, TakK
U JUUTsI BHELIKOJIBHOTO OOYHUEHHS HITH TSl COPEBHOBAHUH 10 podoToTrexHuke. B Habope momkHo
ObITh He MeHee 853 nmeranu. nomkeH ObITh coBMecTnM ¢ 2.11
JlaTuuk noJKeH ObITh COBMECTHM ¢ 0a30BBIM POOOTOTEXHUYECKUM HAOOPOM.
Jat4yrk criocoOeH onpenenuTh He MeHee 7 Pa3InYHbIX [[BETOB.
OH Taxke MOXeT UCIOJIb30BaThCA KaK JaTYMK OCBEIIIEHHOCTH.
Jarunk nBera 0a30BOTr0O HsmepsieT OTpa’keHHBIN KPACHBINM CBET U BHEIIHEE PACCEIHHOE OCBELIEHUE, OT MOJTHON
2.13. pPOOOTOTEXHUYECKOTO TEMHOTBI 10 IPKOTO COJIHEYHOT'O CBETA
Habopa * QukcHupyeT U ONpenesseT He MeHee 7 LIBETOB
* Yacrora onpoca A0 He MeHee 1 k'
* ABTOMaTHYECKask HACHTU(PUKALNS TPOrPAMMHBIM 00ecrieueHueM
JOJKeH ObITh coBMecTrM ¢ 2. 11
JlaTuuk noyKeH ObITh COBMECTHM ¢ 0a30BBIM POOOTOTEXHUYECKUM HAOOPOM.
JlaT4rk reHepupyeT 3BYKOBBIE BOJIHBI i (PUKCUPYET HX OTPAKEHUSI OT OOBEKTOB, TEM CAMbIM
U3MepsIsl PACCTOSIHUE 10 OOBEKTOB.
VYnbTpa3BykoBoi gatyuk | JlaTunMk noypkeH obnanaTh CIEAYIOIMMHI XapaKTePUCTUKAMU!
514 6a3oBoro * U3mepsaTh pacctosiHue A0 He MeHee 250 cm
o pPOOOTOTEXHUIECKOTO * TouHOCTE N3MEpEHUI COCTABJISIET HE MeHee 1 ¢M
Habopa * MosxeT ObITh UCTIONB30BAaH ISl MOMCKA JPYTUX aKTUBHBIX YJIBTPA3BYKOBBIX JaTYUKOB

(pexuM TPOCTyLIBAHMS)
* ABTOMAaTHYECKasi MACHTU(HUKALIUS MPOrPAMMHBIM OOeCTiedeHHeM
JOJDKEH ObITh coBMeCTHM ¢ 11 2.11

73




brok mutanus 220/10 V (MOCTOSIHHOTO TOKA) MPeIHA3HAYEH JIsl TIOA3aAPSAKN aKKyMYJISITOPHOM

215, 3apanKoe yCTpOHCTBO Oarapen MUKPOKOMITbIOTEpa 6a30BOro Habopa A H3ydeHHst pOOOTOTEXHUKHU OT ceTh 220V,
CrtaHOK s rpaBUPOBKH U pe3KH JlazepoM. JoskeH npeaycMaTpuBaTh BO3MOXKHOCTh
00paboTKU XPYIKUX MAaTEepHAJIOB, B TOM YHCJIe KEPAMUKH, CTEKJIa, OpreTekia. Moayib
¢dunpTpauny Bo3ayxa B KOMIUIEKTE. THUI (PUIBTPYIOIIETo 3J€MEHTa — TBEPAOTENbHBIN,

CraHok na3epHol pe3ku ¢ | chéMHBIN. BeTpoenHoe BoasiHoe oxnaxnaenue. Jlasep tuna CO2. Pazmep pabodero crona, MM:

216 YHUCJIOBBIM MpOrpaMMHbIM | He MeHee 300*500. MomHocTh a3epa, BT: He menee 40. Hon;[ep?KHBaeMbIe dbopmaTtsl (aiina:

o ympasaenuem u cuctemoit | JPG, PNG, TIF, BMP, DXF, SVG, CR2. Ilonkmouenue no Wi-F1 nanuuue. [onkmodenue mo

(buIbTpaIK BO3AYXA USB Hanuuue. [Monkmouenne mo LAN Hanuuune. ABTONOACTpOIKa apaMeTpOB Jlazepa Moz
MaTepuan. MakcumanbHas TOJNLIMHA MaTepuana, MM He MeHee 22. TOYHOCTBb pe3Kku
/rpaBupoBku, MM He Ooniee 0,05. BeTpoeHHast kamepa ¢ yIbTPaIIuPOKUM YoM 0030pa.
DyHKUMS onpeneneHus Matepuana. @yHKIUA onpeneseHus NO3UIMKU MaTepuaia
CxaHupyomuil MOAYJIb B COCTABE:
Kamepa TexHHUUECKOr0 3peHus1, KOJI-BO HE MeHee 2
Tumn kamepsl: 1IBETHAsA
Paspewenue kamep, meranukcesnei He meHee 2,0
dokycupoBka 0OBEKTUBOB He Tpedyercs
HacTpoiika nuadparmel Hannune

O6pasoBaTebHbii HaGop YcerpoiictBo noacsera [IpoeKIIMOHHBIN CBETOAUOAHBIA MOAYJIb

.. | IlopTel moaxrouenus ckad. moayJsa USB 3.0, HDMI
2.17. 11O MISYHEHMIO TEXHOJOTHH JIMCK ¢ mporpaMMHBIM OOecTIeYeHHEM

PEBEPCUBHOTO
MItatus

HIDICHHHpPHTa JIMama3oH 06beMOB H3MepeH s, MM 550x340x360; 320x210x200; 140x90x80
Jnamna3oH pa3MepoB CKaHUPYeMbIX 00bekTOB, M 0,03 — 1,2
Pexxumbl ckarnpoBanust CBoOonHOE, IO MapKepaM, Ha MOB. CTOJE
ABTOMaTHUeCKUil MoBOpOTHBIHN cTo1 Hanuuue
JHuamertp mnathopMbl TOBOPOTHOTO CTOJNA, CM He MeHee 20
MaxkcumanbHas Harpy3ka Ha HOBOPOTHBIN CTOJ, KT HEe MeHee 20
®opwmar gansbix STL, PLY, OBJ

Obpazosarenbhbiiit Habop | Texnonorus neuarn FDM (FFF) — nocioliHoe HariaBieHHe MIacTHKA

218, 10 U3YYEHHIO Pasmep obnactu nocrpoerns monenu (obnactb nevarn) He MeHee 220x220x220 Mm

AAAUTUBHBIX TEXHOJIOruH
1 OBICTPOTO

MunuMaibpHast Beicota ciiost He 6osee 0,015 mM (15 MUKpPOH)
MakcumasibHasi CKOPOCTbh nevyaty He MeHee 150 Mm/cex
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MPOTOTUINIHUPOBAHUA

MakcumalbHasi CKOPOCTh MepeMEIeHUs NevaTaroieii rooBku He MeHee 300 Mm/cek
JlononHUTENbHOE OXJIAKIEHUE SKCTPYAepa Haluune

MakcumanbHasi pabouast Temmneparypa 3kcTpyaepa ve menee 270 °C

MaxkcumanpHas pabouas Temneparypa miatdopmsl nedatu He Meree 110 °C

KomnuecTtso skcTpynepos He menee 1 mtyka

Tun kopnyca 3aKkpbIThIi

IMonnep:kuBaemble Buabl Matepuaios mis nedatu ABS, PLA, PVA, HIPS, Flex, veiinon u
Oonee

Juametp mnactukoBoil HUTH 1,75 £ 0,1 Mm

BosmoskHocts noxpkmouenuss USB, SD-kapta

Ipe3enTauuoHHOE 060pyAOBaHHE

3.1

Cryaust nns co3maHust
Mpe3eHTALUN/OHIAHH-
BeOMHAPOB
/IeMOHCTpALINH OMBITOB

IIporpamMMHO-annapaTHbIil KOMIUIEKC, COCTOSILIUN U3

Pabouee mecto npenonasarens (kadeapa):

Bce koMmnoHeHThI padouero Mecra MpernoaaBaTest AOJKHBI ObITh YCTAHOBIJICHBI B €IUHBIN
KOpIyc-MOHOOJOK. Ha BHEIITHUX MOBEPXHOCTSIX MOHOOJIOKA TOJIKHBI ObITh PACIIOIOKEHBI
uHTEpQEIChl yIpaBiIeHNus] 1 KOMMYTALH BHEIIHUX yCTPOHCTB.

dopm-dakTop:

MoHOOJIOK ¢ TUIOCKOH pabodel MOBEPXHOCTHIO, KOTOPas OJDKHA OBITH OKAHTOBAHA 10 KpasiM

PaMKOI U3 HaTYPaJbHOIO A€PEBa Ha METAIUINIECKOH CTAaHHHE C GUKCHPYIOIIUMICS KOJIECaMH.

Pasmepsr padboueit moepxuocTH (I1IxI'): He Somee 900x560 Mmm

Yron HakjioHa paboueii MOBepXHOCTH: He MeHee 14 rpan.

TonmuHa paMKH U3 HaTYpPaJIbHOIO AepeBa: He MeHee 39 Mm

MakcumainpHasi BeicoTa paboueii noBepxHocTH: HE MeHee 1030 Mm
MuHnMabHast BEICOTa padoueii moBepxHOCTH: He Oojnee 910 MM

Pasmeps! ocHOBaHus Metayunaeckoit cranunbl (I1IXI): He Gonee 760x720 Mm
CucremMa CHM)KEHHE ITyCKOBOI'O TOKa €MKOCTHBIX Harpy30K 3JIEKTPOIIUTAHUS . HaIU4YKe
Pesepsnbiii BbiBOA anekTponutanus IEC C13: nanuuue

BcerpoenHblie BXObI U BBIXOJbI:

Bxoxn SDI: He menee 1 .

Bxog HDMI: He menee 1 1.

Brixon SDI: e menee 1 mir.

Bexog HDMI: e menee 3 mrt.
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Pasbem RJ -45 1I'0ut: He MeHee 3 1T.

Pazwem USB: He MeHee 4 1nT.

IIpoueccop: He meHee 1 mT.

bazosas TakToBas yactora: He MmeHee 3600 MI 11
MaxcumMasibHas TaKTOBas 4acToTa: He MeHee 4400 MI 11
KonmuecTBo MOTOKOB: HE MeHee 16 ImiT.
IMonnepskka yactot namaATy:. He MeHee 3200 MI '
MarepuHnckas ruiata: He MeHee 1 1T,
KonuduecTBO CJIIOTOR MaMsATH: HE MeHee 4 IIT.
IMonnepskka NByXKaHAJIBHOTO PEXKUMA. HATHIHE
MaxkcumaibHbIH 00beM maMsaTu: He MeHee 128 I'0
Kommuectso pazpemoB SATA 6Gb/s: He MeHee 6 T,
IMognepsxka RAID 0, 1, 10: Hanuuue

IMonnepkka Ethernet 1000 Mbwut/c: Hanu4ue

Tun mamsatu DDR4: ranuune

TakroBas yacTora: He MeHee 3200 MI'g
Konuuectso Monyieil namsaTu: He MeHee 2 IIT.
O06bem kaxxaoro Mmoayisi: He MeHee 16 [0
Panunarop Ha Monysie maMsTH: HATHM4YWe
TBepaoTenbHbIN JUCK: HE MeHee | 1mT.
Dopm-dakrop 2280: HanHune

Emkocts: He menee 480 I'0

Ckopoctb urenusi: He MeHee 540 Mb/cex

Tun pmu-namsata TLC 3D NAND: Hanmnune
JKectkuii AUCK AJ1s1 XpaHEHUsl Meua. He MeHee | T.
Dopm-dakTop 3.5": HanHuHe

Emxkocts: He menee 4000 I'6

Cxkopoctb BpateHus: He MeHee 7200 o6/MuH
Unrepdetic SATA 6Gb/s: nHamnune

O6vem Oydepa: He meHee 128 Mb

Bupneoxapra: He menee 1 mr.

O0mbeM BuneonamMstu: He MeHee 4 10

Tun namsitu GDDR6: Hanu4une
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Wnrepdetic nopkmouenns PCI-E 16x: nanuune

XapaKkTepUCTHUKH MPOTPAMMHOI0 O0ECTIEUeHHUS:

Buneocraunapt UltraHD, FullHD: nannune

Buneodopmar 2160p 50/60Hz,1080p 50/59.94/60Hz,10801 50/59.94/60Hz: nanuune
OnHoBpemeHnHbIl 3axBaT n3o0pakenus B SD-, HD-, Ultra HD- u 4K-pa3pewmenuu npu o000k
KoMOuHaMH (OpMaTOB: HATUUNE

HeszaBucumoe pacnpeneneHre BXOAHBIX U BBIXOIHbBIX CHTHAJIOB: HAJTHYHE

DyHKIUS 3a1€PIKKH 3BYKa: HATHUNE

DyHKIUA XPOMaKEH: HAJTU4Ke

@DyHKIUS BCTABKH JIOTOTUIA: HATUYIHE

HacTpauBaemble 1oyIb30BaTENbCKUE MPENYCTAHOBKH: HAJTHYHE

[IpenycTtaHOBKH [UIsl TPaKIaH C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBbBsI: HATMUNE
HactpauBaemble Tpurreps! (KJIr04YeBble NEHCTBHS, 3aITyCKAOIUE 3aKOHOMEPHOCTh
BBIMTOJIHEHHSI [TO3TATHOTO IJIAHA YPOKa): HAJTN4Ine

Bo03MOXXHOCTD yIIpaBieHUs PE3EHTALUSIME, PUCOBAHUEM H ITHChMA HA CEHCOPHOH MaHEeIH:
HAJINYHE

Bo3MoKHOCTB TOBOPOTA M300pAKEHUS O TOPU3OHTAJH (OT3EPKAIMBAHNE). HATUYHE
Aptomaruueckas npussizka Tekcta 3 EXEL, TXT, XML ¢aiinos: Haau4due
Hcnonp3oBanne BUPTYaJIbHON CTYyIUU: HATMYNE

3axBaT HKpaHOB MOOMIbHBIX TeIe(oHOB, TuaHeToB ¢ android u 10S: Hannuune
Buneo3BoHOK (4 MCTOYHMKA 111 OHOBPEMEHHOTO UCTIONB30BAHUS ). HATTMYHE
Bo03MOXXHOCTb BUI€O MOHTaXKA: HAJTHYHE

B03MOXHOCTD IIBETOKOPPEKIIMU: HATNYNE

Bo3mokHOCTE 00pabOTKH 3ByKa: HAJTHUHE

Bo3mokHOCTD co3manmst rpadUIecKux 3J1eMeHTOB, 2D: Hamnune

Bo3MoXHOCTH KOHBEpTaLMU BUACO(POPMATOB: HATTHUHE

Bextopockon nporpaMMHBIN: HAIMYHE

I'mcrorpamMma nporpaMMHasi: HaJTHYHE

OyHKIUS «KapTUHKA B KapTuHKey (PiP): Hannumne

Co3naHue 1 HaIO)KEHUE TUTPOB. HAJTHYHE

berymas cTpoka: Hanuuue

Menuarieep 1 BCTABKH B IPOTPaMMy BUACOKJIUIIOB. HAJTMYNE
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Pabora ¢ BUuneokoHpepeHIMAMHU: HATHINe

DMy IS BUEO MOTOKA B PEXKUM BeO KaMepbl: HaJTHIue

BosmoskHocTh 00beauHeHus pabodyero Mecta npernonasaress (kagenps) B eIHHYIO
00pa3oBaTeNbHYIO CETh ¢ BO3MOXKHOCTHIO OOMEHA KOHTEHTOM: HaJTNJHe

B03MOXXHOCTb HHINBUAYAIBHBIX HACTPOEK CUCTEMBI C ONPENeIeHNEM OHOMETPUIECKUX
TAHHBIX: HAJTNYNE

Buneo pexkopaep, BCTPOCHHBIH B pabodyee MECTO MPernoaaBaTest: He MeHee | mT.
CranaapThl BUJEO:

@opmatet SD: 5251/59,94 NTSC, 6251/50 PAL: Hanu4ue

Dopmater HD: 720p/50/59,94/60, 1080p/23,98/24/25/29,97/30/50/59,94/60,
1080PsF/23,98/24/25/29,97/30, 10801/50/59,94/60: nanuune

@opwmarter 2K (tonbko SDI): 2K DCI 23,98p/24p/25p, 2K DCI 23,98PsF/24PsF/25PsF:
HAJIN4He

®opwmarter Ultra HD: 2160p/23,98/24/25/29,97/30: nanuune

®opwmatet 4K DCI: 4K DCL/23,98p/24p/25p: Hanuune

Unrepdetic SDI: {omxen coorBercTBoBath crangapram SMPTE 259M, SMPTE 292M,
SMPTE 296M, SMPTE 372M, SMPTE 425M, SMPTE 2081, ITU-R BT.656 u ITU-R BT.601
Ionnepxka merananHbix yepe3 SDI: RP 188/SMPTE 12M-2 u ckpbIThie CyOTUTPBI: HAIUYHE
IMonnep:xkusaembie konekn: AVC-Intra, AVCHD, Canon XF MPEG2, Digital SLR, DV-NTSC,
DV-PAL, DVCPRO50, DVCPROHD, DPX, HDV, XDCAM EX, XDCAM HD, XDCAM
HD422, DNxHR u DNxHD, Apple ProRes 4444, Apple ProRes 422 HQ, Apple ProRes 422,
Apple ProRes LT, Apple ProRes 422 Proxy, Hecxxaroe Buneo 4:2:2 (8 6uT), Hec:kaToe BHIEO
4:2:2 (10 6uT): HanMuHue

O0paboTka CUTHAJIOB:

IIpeobpazoBanne BETOBOrO MPOCTPAHCTBA (AMNIMapaTHOE B PEXKUME PEATbHOTO BPEMEHH):
HAJINYHE

IMonwmxarommas kousepcust 3 HD B SD (IToHmkaromasi KOHBEpCHs Ha TPOrPAMMHOM YPOBHE
IPU 3aXBaTe BU/ICO). HATNYHE

[osemmatomas HD konsepcust (Ilporpammuas korsepcust uz SD B HD mpu 3axBare.
BosmoxxknocTts BeiOOpa 4:3 pillarbox nnm 16:9 anamorphic.): Hamuune

BuneoMOHHTOPHHT, BCTPOEHHBIN B pabodee MeCTO MperoaaBaTess: He MeHee 1 miT.
CranaapThl BUJEO:

®Dopmatet SD: 5251/59,94 NTSC,; 6251/50 PAL: Hanuuue
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Dopmater HD: 720p/50/59,94/60, 1080p/23,98/24/25/29,97/30/50/59,94/60,
1080PsF/23,98/24/25/29,97/30, 10801/50/59,94/60: nanuune

®opwmarter Ultra HD: 2160p/23,98/24/25/29,97/30: nanuune

®Dopwmatet 4K DCI: 4K DCL/23,98p/24p/25p: Hannune

@opwmater 2K (tonsko SDI): 2K DCI 23,98p/24p/25p, 2K DCI 23,98PsF/24PsF/25PsF:
HAJINYHE

Unrepdetic SDI: Jomxen coorBercTBoBaTh cranaapram SMPTE 259M, SMPTE 292M,
SMPTE 296M, SMPTE 372M, SMPTE 425M, SMPTE 2081, ITU-R BT.656 u ITU-R BT.601
[Monnepxka merananHbix yepe3 SDI: RP 188/SMPTE 12M-2 u ckpbIThle CyOTUTPBI: HAIUYHE
[Monnep:xkusaembie koneku: AVC-Intra, AVCHD, Canon XF MPEG2, Digital SLR, DV-NTSC,
DV-PAL, DVCPRO50, DVCPROHD, DPX, HDV, XDCAM EX, XDCAM HD, XDCAM
HD422, DNxHR u DNxHD, Apple ProRes 4444, Apple ProRes 422 HQ, Apple ProRes 422,
Apple ProRes LT, Apple ProRes 422 Proxy, Hecxxaroe Buneo 4:2:2 (8 6uT), Hec:kaToe BHIEO
4:2:2 (10 6uT): Hanu4He

Ionnepxusaemble mpotokosl nepenaun NDI, RTSP, RTMP/RTMPS, SRT: nanuune
O0paboTka CUTHAJIOB:

IMonwmxkarommas kousepcust 3 HD B SD (IToHmkaromasi KOHBEpCHs Ha MPOTrPaMMHOM YPOBHE
NIPU BOCTIPOU3BEICHUN BUICO0): HATNYHE

ITepexpectrnas HD kouepcus (IIporpamMmuast nepekpectras konsepcust u3 720p B 1080HD
NPU BBIBOZIEC N300pKEHN): HATHINE

IIpeobpazoBanne BETOBOrO MPOCTPAHCTBA (AMIapaTHOE B PEXKUME PEATbHOTO BPEMEHH):
HAJINYHE

Cosznanue 3gdexToB B peabHOM BPpEeMEHH: HAJTHUHE

IMonnepxka naTerppoBaHHbIX 3¢ PexroB DaVinci Resolve, Final Cut Pro X: Hanuune
Bosmoxknocts pabotet ¢ Adobe Premiere Pro Mercury Playback Engine: nannune
Wnrerpuposannbie 3¢gdexTrr Avid Media Composer: Hannuune

CeHcopHast maHesb BBOJA, BCTPOSHHAs B pabovee MECTO MperoaaBaTesis. He MeHee | mT.
Jnaronann: He MeHee 21 aroiim

Paspewenne: He menee 1920x1080

SApxoctb: HEe MeHee 220 Ka/KB.M

KontpactHOCTh: HE MeHee 3000:1

Bpewms oTknnka: He MeHee 6 MC

CeHcopHasl TEXHOJIOTHsI TPOEKLIMOHHO-EMKOCTHAS . HATMYNE
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KonnuectBo Touek kacaHus: He MeHee 10 mT.

[Moxkmrouenne cencopHoro sxpana no USB: Hanmuuune

briokx BBOZa-BBIBOMIA 3BYKOBOT'O CUTHAJIA, BCTPOCHHBIN B paboyee MECTO MPENoAaBaTes: He
MeHee | wrT.

[ToTtpebiasiemast MOITHOCTE: He Oonee 23 BT

Kombunuposanasie XLR\TRS Bxonel: He MeHee 8 mT.

Ocuoshotii Bbixon 1\4 TRS: He menee 2 mT.

Jlunetinbie Beixoas! 1\ TRS: He menee 8 .

Bxong MIDI: He menee 1 .

Bexog MIDI: He meHee 1 .

Paswvem USB: He menee 1 wT.

Yacrorta quckperusauuu: He MeHee 96 kHz

MakcumainpHast pa3psiiHOCTh: He MeHee 24 OuT

MomHocTe: He MeHee 24 Bt

Mukpo(oH, BCTPOCHHBIH B pabodee MECTO MpernoaaBartesis: He MeHee 1 mT.

Tu KOHAEHCATOPHBIN: HATTUYNE

Crnocob kperuteHus: Ha THOKOM MOACTABKE: HATUYHE

JluarpaMMa HanpaBJIEHHOCTH KapAWUOHUIA: HATUYNE

BrixogHoe conpotusienue: He MmeHee 180 Om

YacToTHbIN guamna3oH; He MeHee 70-16000 I'g

JnHamudeckuil nuana3oH: He MeHee 93 ab

JnvHa nmoacraBku: He MeHee 45,7 cMm

brok ynpasieHus Bupeokamepami, BCTPOSHHBIH B pabodee MECTO MpernoaasarTes: He MeHee 1
LIT.

Pazbem RJ -45 ckpbIThI (BHYTPEHHSISI KOMMYyTALHsl): HE MeHee | mT.

Pazbem RS-232 ckpbIThIi (BHYTPEHHSSI KOMMYTAIHs ). HE MeHee | 1miT.

Pazbem RS-422 ckpbIThIil (BHYTPEHHSSI KOMMYTAIHs ). HE MeHee | miT.

IMonnepsxka ynpasnenus VISCA: nHannane

BcTpoeHHsbIl 3kpaH: HaIu4ne

3D-mxoiicTuK ¢ QYHKIUSMH TAHOPAMUPOBAHUS, HAKJIOHA M MacIITaOUPOBAHUS: HAJTMIHE
Knasumm HaCTpONWKHM KaMephl: HAIUYNE

ABTOMAaTHYECKUH pekUM paboThI KaMephlI 10 MoKasaTensaM (OanaHc 6enoro, aBTohoKyc, aBTO
anepTypa): HaJIu4Iue
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KHonka ynpasieHust S5KCMO3ULUEN € 3aIUChI0 B HACTPOHKY MOJIOXKEHUS . HAJTUYHE
Knonka ynpasnerns 6amaHcoM Oeoro ¢ 3amichbio B HACTPONKY MOJIOKEHUS . HATHINE
KHonka ynpasieHust S5KCIO3ULIUEH: HATNINe

KHonku 3anucu npeayCcTaHOBOK: HE MeHee 9 wiT.

IlonceeTka KHONOK: HaIM4YUe

VYnpasneHnue CKOPOCTBIO NBUXKEHUS: HAJTMUKE

Knonka ynpasnerust GOKyCcOM: HaJTHIHE

Knonka aBTodokyca: Hamune

[TyneT ynpasinerus ObICTPBIM BEIOOPOM (PYHKIMIA, BCTPOSHHBIN B pabodee MecTo
MpenoaaBaress. He MeHee | .

Tun BcrpoenHnsii, nporpammupyemsiii ¢ LCD knaBuatypoil: Hanudue
Komnuectso mporpammupyemsix JKK-knasui: He menee 15 wr.
3anyck Tesecydiepa; HaTHIUE

ITonxmouenue USB 2.0: nanuuue

Hayminuku: He Menee 1 .

Tun noakII0YeHUs: IPOBOJHBIE. HATUYNE

Tun HayIIHUKOB TUHAMUYECKUE: HAaJIuune

Jlnana3zoH BOCOPOU3BOAUMBIX 4acTOT. HE MeHee 10-22000 I'ng

Pasmep npaiisepa: He MeHee 40 MM

UyscTBHUTEIHHOCTD. HE MeHee 105 nb/mMB

Comnporusnenue: He meHee 44 Om

Pa3zbem Ayt nOAKIIOUEHUS AXKEK, 3,5 MM CTE€pPEO. HATUUNE

Apnantep Ha JUKeK 6,3 MM: HaJIU4He

JlnuHa kabenst: HE MeHee 3 M

CxnagHas KOHCTPYKIMS: HaNu4ue

Kowmrmutekt anst ynpasieHust padouyuM MECTOM: He MeHee | KOMILL
becnpoBogHOE NOAKIIOUEHNE. HATUYNE

HungpoBoii GJI0K KIaBUII: HATHYHE

KnaBummm 6sicTporo gocryna Kk QyHKIUSIM: HAJTHIHE

KonuuecTBo kiaBuIl ki1aBuaTypel: He MeHee 104 mT.

MaxkcuManpHOE YHCIIO HaXKaThi kiaasuul: He meHee 9000000
TonmuHa xopnyca kiaBuaTypsl. He MeHee 11 Mm

KonnuecTso KJIaBHUII MBIIIN: HE MEHee 2 HIT.

81




Koneco npokpyTKH MBIIIH: HATUYIHE

Paspemenune M He menee 1500 dpi

JanpHOCTE paboThl: HE MeHee 9 M

becnpoBogHON MaHUMYJIATOP: HE MeHee | mT.

VYnpasneHue npe3eHTaluusAMU. HaIu4ue

JlazepHas ykaska: Hanu4ue

HanbHocTh neticTBust: He MeHee 30 M

Bcerpoennslii BHOpOMOTOp: HaIU4He

Buneokamepa st cydaepa: He meHee 1 mT.

Marpuua Exmor R CMOS sensors: Hamuuune

Pasmep matpunsl: He menee 1/2.86 inch CMOS 2.13MP

®oKyCHOe paccTosiHUE. HEe MeHee 5.2-104 mm

OnTuueckuii 3yMm: He MmeHee 20 kpat

Hudposoii 3ym: He Meree 16 kpat

Yron o63opa: He meHee 55.8° (W)~3.2° (T) rpanyc

Amneprypa: He menee F1.5 (W) —F3.0(T)

MunnmanbHas ocseuieHHOCTh Color: He MeHee 0.5 nrokc

Cxkopoctb 3atBopa: He meHee 1/1 — 1/10000 cek.

Pasmep ¢unbpTpa oObekTrBa: He MeHee 49 MM

Pexxumsl pokyca Auto, Push, Manual: Hannuue

Pesxxumebr Oasanca 6enaoro Auto, Indoor, Outdoor, Manual, OPW, ATW : najauuue
Oxcnozunust Auto, Manual, Shutter/Iris Priority: Hamudue

Kowmnencanus oOpaTHOMN 3aCBETKH: HAJTHYHE

Tanmu (ciepenu): HamU4He

Kpemnenue 1/4-20" Tripod mount 3/8" Tripod mount: Hamu4ue

KonnuecTBO HacTpoek NoyiokeHUs: He MeHee 128 mT.

Cxkopoctb HacTpoek nonokenust O — 5 Level adjustable: nannuue

Buneo Beixonst NDI//HDMI/USB2.0: Hanu4ue

Buneo dpopmarsr 1080p 60, 59.94, 50, 29.97, 25 10801 60, 59.94, 50 720p 60, 59.94, 50:
HAJINYHe

Aynuo untepdetic 3.5mm Audio In (Stereo) 3.5mm Audio Out (Stereo) (NDI, and HDMI
only): Hajmu4ue

Buneo komnpeccus Full NDI — i-frame high quality low latency NDI for production USB
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UVC protocol: Hanmuume
IP ITporokon ympasnenust NDI (auto configuring), VISCA: Hanuuue
SERIAL mpotokoxn ynpasnenust RS232 (VISCA / Pelco D/P): nannune
Ceresoii uarepderic LAN RJ45X1(1000Mb), NDI/IP video streaming, System upgrade, PoE
(802.11af): Hamume
IMurtannel2V DC, PoE (IEEE 802.11af): nanuune
Pazmep: He Gonee 158x60x71 mm
Bec: He Oonee 670 T
Buneokamepa obmiero rmaHa: He MmeHee 1 .
Martpuna CMOS sensors: Hanuuue
Pasmep matpuusr: He menee 1/2.7", CMOS, Effective Pixel: 2.07M
®okycHoe paccTtossHue:. He MeHee 4.42-132.6 Mm
OnTuueckuii 3ym: He MmeHee 30 kpat
Hudposoii 3ym: HE MeHee 8 kpaT
Amneprypa: e meree F1.8 (W) —F 2.8(T)
MunumanbHast ocBeleHHocTh Color: He menee 0,5 JroKC
Cxkopoctb 3atBopa: He MeHee 1/30 — 1/10000 cexk.
Pexxumsl pokyca Auto, Push, Manual: Hannuue
Pesxxumebr Oasanca 6enaoro Auto, Indoor, Outdoor, Manual, OPW, ATW : najauuue
Oxcnoszunust Auto, Manual, Shutter/Iris Priority: Hamudue
Kowmnencanust oOpaTHOH 3aCBETKH: HAINYHE
Kperuenue 3/8" Tripod mount: Hamuune
KonnuecTBO HacTpoek noyioxkeHus: He MeHee 128 mT.
Ckopoctb Hactpoek nonoxkeHust 0 — 25 Level adjustable: namnune
Buneo Bexonbr 1IXHDMI: Version 1.3 1x3G-SDI: BNC type, 800mVp-p, 75Q, Along to
SMPTE 424M standard SD Output 1xCVBS: 3.5mm mini jack, 1Vp-p, 75Q: nanuuue
Buzneo ¢opmarst HD: 1080p/60, 1080p/50, 1080i/60, 10801/50, 1080p/30, 1080p/25, 720p/60,
720p/50, 720p/30, 720p/25, 640x480p/240 SD: 480i, 576i: Hanu4ue
Aynuo untepdeiic 1-ch: 3.5mm Audio Interface, Line In: Hannuue
Buneo xomnpeccust H.265 / H.264 / MJEPG: Hamnuue
IP Ilportokon ynpasnenust VISCA: Hanuuue
SERIAL mpotoko:n ynpasienus: 1xRS232 In: 8pin Min DIN, Max Distance: 30m, Protocol:
VISCA/Pelco-D/Pelco-P 1xRS232 QOut: 8pin Min DIN, Max Distance: 30m, Protocol: VISCA
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network use only: Hann4me

Ceresotii uarepdeiic LAN RJ45X1(1000Mb): Hamuane
IMuranue 12V DC: Hanuuue

Bec: He 6onee 1,4 kr

Kpennenue Ha cTeHy. Hajau4ue

Kommuiekr ansg yCTaHOBKM KaMephl: HE MeHee | IuT.

Yron HakJIoHA (3HAaYE€HUE YCTAHOBJICHO MPON3BOAUTENEH U SBISIETCS KOHKPETHBIM
nokasarenem): He MeHee oT +90° no -80° rpanyc
I1y3BIpBKOBEIN YPOBEHB C MOACBETKON: HAIUYNE

KonTpbananc HacTpanBaeMblil: HaTHIHE

Jlnamnas3oH BeICOT: HEe MeHee 78-166 cm

BbricTpochemHast miiomaaka: Hanuuue

JnameTp mapoBOi OCHOBBL. HE MEHEE 75 MM

BrinBrkeHue 3-KONEHHOE: HATUYNE

Teneckonuyeckas pydka: HaIU4ue

Pactsixka cpenHss: HaIu4uue

Bec: He 6osee 5,6 kr

Tenecydunep: He menee 1 mrT.

Pa3smep skpaHa: He MeHee 17 nroiim

Ilonnep:xka M3MEHEHUs IPOMOPLNN SKpaHa: HaIN4ne
JybnupoBanue BXOISIIEro CUTHANA, 1JIs1 O0BbeTUHEHNSI HECKOJIBKUX CYy(IIepOB: HATHIHE
VYnpasneHue ¢ MyibTa AUCTAHLIMOHHOTO YIIPABIEHUS: HAIUYKE
Ycranoska kamep tuna PTZ: nanuuue

MoHnutop npenojasaTes: He MeHee 1 1mT.

Jnaronann: HEe MeHee 23 AroiiM

Tun matpune IPS: Hanuyue

ITonceerka LED: nanuuue

Paspewenne: He menee 1900x1080

Apxoctb: He MeHee 230 KI.KB.M

KontpactHOCTh: HE MeHee 900: 1

Bpewms otknuka: He MeHee 4 MC

Bxong VGA: He meHee | 1T.
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Bxog HDMI: He menee 1 1.

Bxon DP: e menee 1 wir.

Paswvem USB: He meHee 2 wT.

@DyHKUNS YMEHBIIEHHsI roayOoro BeTa; HaJIndne
BcTpoeHHas 3BykOBast CHCTEMA: HAIUYNE

Kpernenne VESA: ve menee 100x100 mm

MoIHOCTE B CTaHIAPTHOM pekume: He Oonee 20 Bt
KpoHiuTeliH a1 MOHUTOpA: HAIUYNE

CoBMeCTUMOCTb C MOHUTOPOM: HaJIN4Ke

@dukcanus BbICOTHI B IPOMEKYTOUYHOM IOJIOKEHUU: HAJTUYHE
Cucrema ykiaaku kalens: Hanu4ane

Jlocka HamosbHas CTeKJISIHHAsA: He MeHee | 1.

CTekJi0 CBepXIPOCBETIIEHHOE, 3aKaJ€HHOE. Hallnune
TonmuHa cTeka: He MeHee 6 MM

Pa3smep: He menee 1100x1800 mm

[InudpoBaHHbIe TOPLBI: HATHYHE

Marepuan koprnyca aTrOMUHHUN: HATH4YNE

AHOIUPOBAHHBIN MPOPUIIb: HATUYHE

LlBeT uepHas marpeHp: HAITU4YNE

BcTpoeHHBIl B KOPIYC JOCKH CBETHIIBHUK 3aMOIHSIOIErO CBETa: HE MeHee | mT.
Tun cBeropnoaHsblii ¢ obmmel nrHOoI: He Menee 180 cm
Pacnionoxxenue: He meHee 45 rpanyc

MomnocTte: He MeHee 60 Bt

LiseToBas Temneparypa: He MeHee 5600 K

Hnunekc nseronepenaun: He meHee 97 %

BcTpoeHHBIl B KOPITYC IOCKH CBETHUJIBHUK PUCYIOILETO CBETA. HE MEHee 2 IIT.
Tum cBeTONMOAHBIN: HANTU4YNE

MomnocTte: He MeHee 60 Bt

IiseToBas Temneparypa: He MeHee 5600 K

Hnunekc useronepenaun: He meHee 97 %

Bcerpoennstii 010k yripaBiieHHs] CBETOBBIMH NPHOOpamMu: HE MeHee 1
Tun ynpasneHus AMMMHUPOBaHUeE: HaJIUuHe

KonnuecTBo ynpasisieMbIx MpuOOPOB: HE MEHee 3 INT.
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Topuesast moaCBeTKA MO MEPUMETPY . HATUUNE
JnvuHa: He MeHee 5,8 M

MomHocTh: He MeHee 80 Bt

ITpubop ounCTKM CTEKJIa BAKYYMHBII: HAJTHYHE
Mapkepsl crieluaIn3upPOBAHHBIE PA3HOLBETHBIEC, HATUINE
Boxkc moncraBka st MapKepoOB: HAIUYNE

Cobopka nocku Ha OONTOBBIX COSAMHEHUSIK . HATMYHE
Cset QOHOBBII:

KonnuectBo cBeTOBBIX MPUOOPOB: HE MEHEE 2 IIT.
KonnuecTBo cTOEK: HE MeHee 2 IIT.

Tun cBETOAMOAHBIN: HAJTMYUE

MomHocTh: HE MeHee 60 Bt

Hnunekc nseronepenaun: He meHee 97 %
L{BeroBas Temneparypa: He MmeHee S600 K
Bricota cToek: He meHee 2,4 M

MakcumaipHast Harpy3Ka CTO€K: He MeHee 2,5 Kr
®doHOBas cucrema:

Teneckonuyeckas TaHra: He MeHee | mT.
Croiika: He MeHee 2 IIT.

Bricorta: He meHee 2,6 M

IMTupuna: vHe menee 3 M

MaxkcuMainbHast Harpy3ka: He MeHee 6 Kr

®DoH cepblil: HE MeHee 1 mT

®DoH uepHbIl: HE MeHee 1 mT

®oH Oenblit: He MeHee | T

Marepuan u3rotoBjieHus HOHOB - Oymara: HaJIuJue
Pasmep doHoB: HEe MeHee 2,7x11 M

@OH 3eNeHbI: HE MeHee | T

Marepuan ¢poHa - TKaHb. HAJTUYHE

Pasmep dona: He menee 2.4 X S M

3axxuM MeTajuinyeckuil: He meHee 10 .
Pe3unOBbBIE HAKJIATKU: HATUINE

IMlupuna 3axBata: HE MeHee 75 MM
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3.2

YK®-npoexrop,

KpeIuieHne, HOyTOYK U
MarHUTHO-MapKepHOe
MOKPBITHE (KOMILIEKT)

1. Tun npoekropa: yiapTpakopotrkodokycusiii (YK®-npoekTop);,
Texnonorus npoenuposanus: DLP;

Tun uCTOUHMKA CBETA: Ja3ep,

OcHoBHoe pazpemenue: He MeHee 1920x 1080 nukceneis,
MaxkcumanpHbii popmat uzodpakenus: 16:9;

Hanuuue nonnepxku 3D: na;

Hannune BO3MOKHOCTH KOPPEKLIUK H300paKeHUs: /1a;
MaxkcumanbHbIN pa3Mep NPOCKLHUH MO TUAarOHalu: He MeHee 95 MI0HMOB,
OTHoIIeHNe pacCTOSHUSA K pa3Mepy u3odpaxkenus: He 6onee 0.30:1;

MakcumanbHOe NPOEKIIMOHHOE paccTosiHue: MeHee 0.5 meTpa,

Spxocts: He meHee 3600 ANSI momeH,;

Cpoxk ciysk0s1 mammbl: 6oaee 10000 q;

Paszbembl nonkmrouennsi: VGA, HDMI, USB;

IIynbT ynpaBineHus: HaIUYKE,

Kowmrmutekt kabeneit 1y1st KOMMyTallMu ¢ HOyTOYKOM U3 KOMIUIEKTA.

2.Tun nneHKu: MarHUTHO-MapKepHas,

Tun nokperTus: Oenast, TISTHIEBAs,

ITupuna pynoHa: He MeHee 1,2 M;

3. KpoHITelH A5 KperieHns MPOEKTOpa K CTEHe: HAIN4YUE,

JUTMHHA IITaHTU KPOHIUTENHHA AOJKHA COOTBETCTBOBATh MTPOEKLIMOHHOMY paccTossHUI0 YKO-
MIPOEKTOpA.

HoytOyk.

TexHUUeCKHE XapaKTEPUCTUKH!

dopm-dpakTop: HOYTOYK;

Pa3smep nuaronanu:. He MeHee 15.6 nrONMOB,

Pazpemenue skpana:; Full HD, Quad HD wnu Ultra HD,

OO6umit 06beM yCTaHOBIIEHHOH ONEpaTUBHON MaMATH: He MeHee 8 I Oalit;

MaxkcuManbHBIN 00N TOAEPKIBAEMbI OOBEM ONIEPaTHBHON MamsTH: He MeHee 16 I'0aiir;
O6bem SSD nakonutens: He MeHee 240 I"OaiiT;

BecnipoBonnas cesi3p: Wi-Fi;

KonuuectBo BCcTpoeHHBIX B Kopryc nopTtoB USB: He MeHee 2, U3 KOTOPBIX He MeHee 1 TOKHO
6biTh USB Bepcun He Huke 3.0;
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Pazpemenue B30-kamepwr, Mukcenb: He meHee 0.3

Bcerpoennsiit Mukpodos; .

KnaBuarypa c packnaakoit u mapkuposkoii knasumr QWERTY/MLYKEH,;

IMonnepxka crannaptos OecnipoBogHoi cesizu: 802.11a/b/g/n/ac;

[IpoussoauTenbHOCTDL Nponieccopa (3HaueHue nokasarens «CPU Mark» no Tecty «Laptop &
Portable CPU Perfomance» http://www.cpubenchmark.net/laptop.html): He menee S000
€AMHULL,

Hanuune MaHunynsTopa Mbllib B KOMIUIEKTE: 14,

Y cTaHOBJIEHHAS ONEpaIOHHAast CUCTeMa C rpaIeCKUM MOJIb30BATEIbCKIM HHTEPdeiicom,
CBEIEHMsI O KOTOPOM BKJIFOUEHBI B €JUHBIN PEECTP POCCUNCKUX MPOrpaMM AJis 3JI€KTPOHHBIX
BBIUUCIIUTENbHBIX MAIIMH U 0a3 JaHHBIX;

Y CcTaHOBJIEHHBIN TTAKeT OQHCHOTO MPOrPaMMHOI0 00eCeueHus, COBMECTUMOTO C
YCTaHOBJICHHON ONEPaLMOHHON CUCTEMOM, CBEAEHUSI O KOTOPOM BKJIFOUEHBI B €JUHBIN pPEeCTp
POCCHICKHMX MPOTPaMM JUIsI SJIEKTPOHHBIX BBIYHCIUTEIBHBIX MAIIUH U 023 TAHHBIX.

33

Dnunuapt

Tumn: MarHUTHO-MapKePHbIN

pa3mep paboueit obmactu He Mmenee 700%*1000 mm
THUII OKPBITHUS TOCKU: JJAKOBOE

THUII OTIOPBL: TPEHOra

BO3MO)KHOCTb PEryJMPOBKH MO BbICOTE- HAJTUYHE
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