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\/Bakaembin
nokynaTtenb!

Bnaropapum Bac 3a npriobpeTeHre NnanapoCcKonmyecKoro
TpeHaxepa LaPro.

Jlanapockonunyeckuii TpeHaxkép LaPro paspaboTaH
cneumanncTamMmm KoOMMnaHn CoOBMeCTHO ¢ PasaHCKMM
FocypoapcTBeHHbIM MegnurHCKM Y HNBEPCUTETOM MMEHN
akagemuka V1.1, NaBnoB.a.

- PeanuctmnyHo aHaToOMUYeCKUiA KOpryc

« BoaMoOyKHOCTb foOCHaLLEeHS, CMeHa TPEHNPOBOYHbIX MOoayEN
- QuikcrpoBaHHasa ycTaHOBKa Kamepbl B oo mopT

« VIHTYNTUBHO NOHATHBLIV HTEepPdENC, MporpamMmma yrnpaBneHuns

POCCUINCKOW paspaboTKy

- Bonblwon gucnnein

- OnepaTumBHasa cepBUCHas NOALEPKKA, FaPaHTUSA 1N HaNn4ne
KOMMTEKTYHOLLINX




OrnaBneHwne:

OBLLUMNE MOTIOMKEHUIT .o e 3
HABHAUEHIME oo 3
MepPbl BEBOMACHOCTI vt 3
OCHOBHbIE TEXHNYECKNE XaPaKTEPUCTUKMN ..o 4
CoOCTaBHbIE YaCTU TPEHAKEPA v 5
[MOArOTOBKA K PABOTE ..o 7
[NogKntoyeHne TpeHaxepa B pexnme

NCMNONBb30BaHWA LOMONHUTENBHOTO AUNCTIES ..o, 8
Buoeodunkcauma YAParKHEHWIN  .........cc.cooeeveeeeeeeeeeeeeeeeeeeen. 9
\/cTaHOBKa CBETO3AUNTHDBIX LUTOPOK oo 10
TexHn4yeckoe obcny>KrBaHme N TEKYLWNA PEMOHT ... 10
VTUTTNBALAR e 11
FapaHTUAHbIE 0DA3ATENMBCTBA ... 11

CBUAETENBCTBO O MPUEMKE oo 12



O6wume nonoXkeHud

HacToAlee pyKoBOOCTBO pacnpOCTPaHAETCA Ha TPEHAXKED
nanapockonuyeckun LaPro B oByx BapriaHTax NCMOSHEHNS
Basic v Smart. OKI 2: 32.99.53.121

TpeHaép NponsBoanTCA B COOTBETCTBUN
cTVY 32.99.53-001-97345243-2025.

HasHa4deHune

TpeHaxxeép nanapockonunyecknii LaPro npegHasHavyeH gnsa
OTpPaboTKM HaBbIKOB BflaAgeHNa SHOOXNPYPrMYeCKMM
VHCTPYMEHTaMW, NPYEMOB BbIMOSTHEHVA SHOOXVPYPrNYEeCKINX
MaHUNYAALUWIA C CNoNb30BaHeM y4ebHbIx mocobuii,
aHaTOMWYECKINX MOAeNer opraHoB YenoBeKa, bmnonormnye-
CKOro Martepuarna.

TpeHaXEp LOMKEH SKCMNyaTnpOoBaTbCH B YC/I0BUSAX:
KnumMmaTunyeckoe ncnonHeHme YXJ1, kateropus pasmeLeHnsa
4.2 no NOCT 15150, Temnepatypa oKpy»KatoLen cpeapl

oT +5 0o +40 C, OTHOCUTENbHOW BNaYXHOCTN BO34yxa He
6onee 90% (npu Temnepatype nnoc 25 °C) n aTmochepHoOM
faBneHun - ot 84 no 107 kMa (o1 630 go 800 MM pT. CT.).

Mepbl 6e3onacHocTmn

Mpw aKkcnnyaTauum TpeHaxképa sanpellaeTcs:

- MOAKIoYaThb ero K CEeTY NUTaHKA C NapameTpamu, oTinYa-
IOLLMICA OT YKasaHHbIX B pasaene “OCHOBHble TeXHYeCKe
XapaKTepUCTUKN;

- JonycKaTb nonagaHvie >}UAKoCTel BHYTPb ANCMIEdA, KHOMKWY
Hayana/ocTaHoBKM 3anucu, MuHu-TIK.



OcCHOBHbIe TeXHNn4YecKune
XapaKTEPUCTUKN

HavmeHoBaHune
nokasarens _
Hanps»keHwne nutaHuna, B - 230
YacTtoTa cetn, 'y - 50
MNoTpebnaemaa MowHoCTb, BT - 36

LunaroHanb aKkpaHa, OioM - 12,3
PaspelueHne, nuck - 1920x1200
ApkocTb, Ka/M? - 300
Vrnbl 0630pa (I/B), 2 - 178/178
Kamepa
PaspelueHre, nnck 1920x1080

Bbixogpl USB, Micro USB, Type-C
CeeToanonHasa NoacBeTKa B Hanuuuin
Munn-INK
Ob6bem onepaTuBHO NaMaTn, ro - 16
MNpoueccop - Intel N10OO
MaccorabapuTtHbie xapaKTepUCTUKU
fabaputHbie pasmepbi 602x400x230 | 602x400%475
TpeHaxepa, MM
Macca TpeHaxkepa, Kr 17 3,4




CocTaBHbIe YacTun
TpeHa)kepa

B ncnonHeHuun Basic:

1. AHaToMmyecKunn Kopnyc.

2. OTBEpCTUA C MaHXeTaMun Nog, XMpypruyeckue
NHCTPYMeHTbI (12 wT.).

3. DepaTtenb gnsa cmapTdoHa.

4. OKHO 019 KaMepbl cMapTdoHa.

5. UndpoBaa kamepa BbICOKOIro paspeLleHs.
6. PerynaTtop ocBeleHs.

7. Perynupyembliii LLapHNP KamMepbl.

8. OTBepCTVA 4NA yCTaHOBKM Kamepbl (4 wT.).
9. CUINKOHOBBIV KOBPUK.

10.T1nacTnKoBbIV JTOTOK.

11. KoMmnneKT XnpypruyecKnx NHCTPYMEHTOB
(4 wT., y4ebHbie).

12. CBeTOBaLLI,I/ITHbIe LUTOPKIWN C MarHNTHbIMI KpernneHnamMmm.
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B ncnonHeHun Smart:

1. AHaToOMUMNYeCKWnIA Kopnyc.

2. OTBEPCTUSA C MaHXeTaMu NO4 X1pyprnyeckme
NHCTPYMeHTbI (12 wT.).

3. OepxaTtenb ona cmapTdoHa.

4. OKHO 019 kKamepbl cMmapTdoHa.

5. UndpoBasa kamepa BbICOKOro paspeLleHns.

6. PerynaTtop ocBeleHns.

7. Perynupyembii lWLapHNp Kamepbl.

8. OTBepCTNA 19 YCTaHOBKM Kamepbl (4 WT.).

9. CUNNKOHOBBIV KOBPUK.
10. MNnacTnKoBbIN OTOK.

11. KoMnneKT Xnpyprunyecknx NHCTpPYMeHTOB

(4 wT., y4ebHble).

12. CBeTO3aWMTHbIE WTOPKN C MarHNTHbIMN KpernaeHNaMu.
13. MoHnunTop.
14. MuHn-TK.

15. KHomMka Havana/ocTaHOBKI 3amnmicul.
16. KOMMNeKT TpeHpOBOYHbIX MOAY/EeN.
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[MoaroTtoBKa K paboTe

B ncnonHeHuun Basic:

1. \JcTaHOBUTE KamMmepy B perynmpyemMbl WapHMP.

19 cMeHbl MONOXEHNA KaMepbl OTKPYTUTE raiky dukcaunm
WwapHupa (M3HYTPU TPEeHaXKEPA), BbIKPYTUTE LUapHMP Kamepbl
13 KOpryca TpeHaXképa 11 yCTaHOBUTE WapHMp B Ntoboe 13
YeTbIPEX OTBEPCTUM ONF YCTaHOBKW KaMepbl.

2. [NogKnounTe KaMmepy K pasbeMy NepCcoHabHOro
KOMMbloTepa.

3. MomecTnTe BHYTpb GoKkca KOBPYIK U (1N) NOALOH.

4. \JcTaHOBWTE geprKaTesb a9 cmapTdoHa.

5. Mpn HeobxoaMOCT OTPErynMpynTe YypoBeHb
OCBELLEHHOCTW y4ebHOro Nocoba ¢ NOMOLLBbIO perynaTopa
OCBeLLEHNA.

TpeHa)kep rotoB K paboTe B peXxume uHgMBUAYanbHoOro
oby4yeHnsq!

B ncnonHeHnmn Smart:

1. \JcTaHOBUTE Kamepy B perynmpyemMbii LWapHUP.

Lna cMmeHbl NoNoXXeHNs KaMmepbl OTKPYTUTE rariky dukcaumm
WwapHVpa (M3HYTPU TPEeHaKEPA), BbIKPYTUTE LUAapHNP Kamepbl
3 Kopnyca TpeHaxképa 1 yCTaHOBUTE WapHup B Ntoboe 13
YeTbIPEX OTBEPCTUM ANA YCTaHOBKM KaMepbl.

2. C nomoLubto AByx BUHTOB M4X6 1 npuiaraemMmoro Kro4ya
T10 ycTaHOBUTb MOHUTOP Ha KPOHWTEWVH. [Nna ycTaHOBKM
MOHUNTOPA NCMOSb30BaTb HMMKHVIE OTBEPCTUSA Ha KPOHLUTEHE.
3. MNopkntounte pazbeémMm miniHDMI MmoHUTOpPa K HMMKHEMY
pasbémy HDMI muHmn-IK Bxooawym B KOMNIEKT Kabenewm
miniHDMI-HDMI.

4. MNopgkntounTe pasbem USB-C moHnTopa K pasbemy USB
MUHN-TTK BxogaLmm B KoMniekT kabenem USB-C-USB.



5. MopkntounTe pazbém microUSB KHOMKM Havyana/ocTaHOBKM
3anumcun K pagbemy USB MmunHn-TK Bxogawmm B KOMNAEKT
kabenem microUSB-USB.

6. MNogkntounTe Kamepy K pasbemy USB muHu-TK.

7. Mopkntounte MnHN-NK K ceTn nuTaHna.

8. MNomecTuTe BHYTPb HoKca KOBPYIK 11 (1) MOLA0H.

9. JcTaHOBUTE OeprKaTenb a9 cMapTdoHa.

10. Mpun HeobxooMMOCTIN OTPErynmpynTe ypoBeHb
OCBELLEHHOCTN y4ebHOro Nocobma ¢ NOMOLLbIO perynaTopa
ocBelleHns.

TpeHa)kep rotoB K paboTe B peXxume MHgUBUAZYanbHOro
oby4yeHuqa!

[NogKntoYeHe TpeHaXkepa
B peXXunwve NCrnosib3oBaHUSA
LOMNONHNTENbHOIro ancnnes

B ncnonHeHun Basic:
DyHKLUMSA He nogaepxmnBaeTcs.

B ncnonHeHnn Smart:

1. MogkntounTe AONONHUTENbHBIN Anchnein/Tenesunsop/
KOMMMbIOTEP npenofasaTens K BepxHemy pasbemy HDMI
MUH-TTK Npr BbIKNMIOYEHHOM TPEeHaXEpe.

2. BknounTe TpeHaxep.



Bunpeodunkcaunsa
yrApa>XHeHnn

B ncnonHeHum Basic:

1. \JcTaHOBUTE CMapTdOH B AeprkaTenb CMapTdOoHa Tak,
4TObbI Kamepa cmapTdoHa bbina HanpaBneHa B OKHO ANs
Kamepbl cMapTdoHa.

2. BknouunTe 3anmncb BUAEO Ha cMapThoHe.

B ncnonHeHnm Smart:

CyuwecTByeT gBa cnocoba BngeodpuKcaumm ynparkHeHni
Ha TpeHaXképe:

1. C nomouybto cmapTdoHa.

2. C nomoubto 3anncu Bnaeo Ha USB-HocuTens.

Ona ocywecTBneHnsa BngeodunKcaymmm ¢ NomMoLbio
cvapTdoHa:

1. \JctaHOBUTE CMapTdOH B AeprkaTenb CMapTdOoHa Tak,
4TObbI Kamepa cMapTdoHa bbina HanpaBieHa B OKHO ANs
Kamepbl cMapTdoHa.

2. BkouunTe 3anmncbh BUAE0O Ha cMvapThoHe.

Ona ocywecTBneHnsa BngeodunKkcaymmm ¢ NomMoLbio
3anncu Bngeo Ha USB-HocunTenb:

1. Nopkntounte USB-HocuTenb K pasbeémy USB muHn-TK.
USB-HocuTenb gomxeH bbiTb oThopmaTrpoBaH B daiiioBow
cucTeme FAT32 unu NTFS (B cOOTBETCTBIN C UHCTPYKLEN
K OMepaunoHHON cucTeme), He MeTb MPO6EeNoB B MEH!,
He MEeTb PYCCKINX BYKB 1 CNeLCMBOSIOB B UIMEHN.

2. HaxmuTe KHOMKy Havana/ocTaHoBKM 3anucu. B BepxHem
NEeBOM yriy MOH/TOPa NOSABUTCSH NHOWKATOP 3anvcun BUGEO.
3. [LNa OKOHYaHNA 3anmncy HAXKMUTE KHOMKY Havasna/



OCTaHOBKW 3anucu. VIHguKkaTop 3anvciu BUAEO B BEPXHEM
NeBOM Yy MOHUTOpa NponagéeT. Nogoxante MUHyTY

n oTkNtounTe USB-HocuTeb.

3anunck Bngeo TpebyeT npumepHo 300 Mb Ha 1 MuHyTY
sanuvcu. BeibupanTte USB-HocuTenb, ncnonbayembi onsa
3anvicu, C y4€TOM 3TOW NHPOPMaLNN.

\/cTaHOBKa CBEeTO3allNTHbIX
LUTOPOK

1. \/cTaHOBMTE MarHUTHYIO TIEHTY U3HYTPU OKHa Kopryca
crpaBa 1 cnesa.

2. \/cTaHOBMTE CBETO3alLNTHbIE LUTOPKN.

TexHn4eckoe obcny>xnBaHme
N TEKYLLNN PEMOHT

TexHn4Yeckoe obcnyxKrBaHre TpeHaXkepa BKIOYaeT B ceba
0bpaboTKy MOBEPXHOCTEW HECMIPTOBbLIM PAaCTBOPOM.
KOHTpOb TEXHNYECKOIO COCTOAHNSA TPEHAXKEPA
OCYLLECTBNAETCH B/3YyaslbHON MPOBEPKOM LLENTOCTHOCTN BCEX
SMIEMEHTOB TPEHaXKEpPa.

TeKyLWnn pPEMOHT TPeHaXKeépa OCyLLEeCTBNAETCSH
npeanpraTNEM-N3roTOBUTENEM U €ro NPeLCTaBUTENEM.
HeuncnpaBHOCTW yCTPaHAKTCA 3aMEHOW 1 BOCCTaHOBIE-
HNEM 3N1EMEHTOB, AeTasel, COCTaBHbIX YaCTen.



\/Tnnnsauna

Ona ytnnnsaynm TpeHaxképa cneagyet obpaTnTbca
B OpraHun3aLmio, MUMeoLLyo cepTuduKaTt Ha npoBegeHne
paboT No yTunnaayny aNeKTPOHHON TEXHUNKN.

[[apaHTUNHbIE
obazaTenbcTBa

[apaHTVA Ha TPEHAaXep N ero CoCTaBHbIE 9/TIeKTPOHHbIE

1 MEeXaHNYEeCKMEe YacTn COCTaBNAET 12 mecaueB C gathl
nprobpeTeHnsa, Ho He bonee 15 mecaueBs ¢ AaTbl BbiNycKa.
B nepviopg rapaHTUnHoOro obcnyxmBaHns, N3rotoBuTe b
obsa3yeTca NoCcTaBUTb U 3aMEHWNTbL BbllleaLwie 13 CTpos
He MNo BMHE Nosb3oBaTesia CoOCTaBHble YacTW 1 AeTanv
TpeHaxepa. [apaHTNa He pacnpoCcTpaHAeTCAa Ha Hencnpas-
HOCTW, BO3HIVKLUVE B pedyfibTaTe HeakKypaTHOW aKcryaTa-
LW, NOBPEeXAeHNa n3-3a CTuxuinHoro begctens, Henpa-
BWIbHOr0, HEBPEXXHOIo NCMNONB30BaHNSA, YpE3MEPHOI
HarpysKu, Uan Npvi BHECEHUN NOObIX NBMEHEH

B COCTaBHble YacTV TpeHa)kepa. Takxe rapaHTUNHOMY
PEMOHTY He MoasiexxaT NoBpeXXaeHSa N3-3a HernpaBU1bHOW
aKcnyaTauum UM TEXHNYECKOro ob6Cny»xmBaHns, NoOAKI0-
YEeHWS K CeTW C HENpaBUITbHbIM HarpshHKeHueM, U

B pesy/ibTaTe peMOoHTa HekBaInprLnpoBaHHbIMY
cneymanncTamu.
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CBunaeTenbCcTBO O NPUENMKe

TpeHaxkep nanapoCKOMNYeCKIiA
LaPro Basicl_| Smart[_]

3asopgckon N2 | |

CooteTtcTtByeT TV 32.99.53-001-97345243-2025,
npnHAT OTK 1 NpraHaH rogHbIM ANS aKCnayaTaunn.

Mecsau n rog Bbinycka

M.IT.

[aTta npogarkn « » 20__r.

M.IT.
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Yepes nHHosauun
K rapMOoHNN

Bonblue nonesHom
VHpopMaLVn Ha
Hallem canTe.



000 «Tpuymdpyc-Tpeng»
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