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HpaBnna TeXHHUKH 0€30IaCHOCTH

BHUMATEJIBHO U3YUUTE JAHHOE PYKOBO/JICTBO ITIEPE/I HAYAJIOM PABOTHBI!

O01mme npaBuiIa TEXHUKHU 0€30MACHOCTH

[Ipu BcTpeue 3HaKa A «BHMMaHuHe, OIACHOCTH!» 00palmaATHLCA K MHCTPYKIIUM.

[Tepen ucnosib30BaHUEM JETEKTHPYIOIIETO TepMmorukiepa "'J[Tnait", HeoOXoauMo 03HAKO-
MUTBCSI C HACTOSIIIIUM PYKOBOJICTBOM M 00paTHTh 0COOCHHOE BHUMAaHUE Ha MPaBUJIa TEXHUKU
Oe3omacHocTH. Bo u3bexxanue TpaBM, a TakKe BbIXOJA U3 CTPOsl Mpubopa U UCHOJIb3yeMOTo
BMECTE ¢ HUM 000pYAOBaHUS, HEOOXOAMMO COOJIFOIaTh MPUBEICHHBIC HIKE MPaBUiIa TEXHH-
K1 0€30MacHOCTH.

Hcnonp3oBanue npubopa ¢ HapyIlIeHUEM MPaBUJl SKCIUTyaTallMy WK HE M0 HA3HAYEHHUIO MO-
KET YXYALIUTh 3alllUTy, 00eCIeunBaeMyto 000pyI0BaHUEM U MPEACTABIATh YTPO3y AJs 370-
POBBSI.

3anperniaercss paboTaTh ¢ MPUOOPOM, €CIIM TOKA3aTEeNIM BIAKHOCTH B TIOMEIICHUH TIPEBHIIIA-
10T 80%. OOpa3oBaHHEe KOHJEHCATa MOXKET NMPHUBECTH K BBIXOJY M3 CTPOS DJIEKTPOHHBIX
YCTPOMCTB mpubopa.

[TpuGop momkeH ObITh 3alIUIIEH OT YIApOB U ITaJCHHA.
[TpuGop 10mKEH XPAaHUTHCS M TPAHCIIOPTUPOBATHCS TOJIBKO B BEPTHKAIBHOM MOJIOKCHHH.

[Tocie TpaHCTIOPTUPOBKY MIJIM XPAHEHHUS BO BJIQXKHBIX M XOJIOJHBIX YCIOBHUSAX, HEOOXOAUMO
IPOCYIIUTh TPUOOp (2-3 vaca) mepe/ MOAKIFOUCHHEM K HCTOYHUKY MUTaHKs. Bo Bpems BbI-
ChIXaHH BHYTPCHHSA 3allUTa MOXKET OBITH HapyuicHa.

W306eraiite momaanus JIOOBIX KUAKOCTEH WM IPEIMETOB BHYTPh Kopiyca mpubopa. 1o
MO>KET MPUBECTH K TTOJIOMKE MpUOopa.

00O “HIIO AHK-TexHomorus” He HECET OTBETCTBEHHOCTH 3a JIIOObIE TPaBMbl WIM YIIEpO
3/10pOBbIO, BBI3BAHHBIE HCIOJIB30BAHUEM NPUOOpA HE MO HA3HAYEHUIO WINM €ro CaMmocCTos-
TEJIbHBIM PEMOHTOM U MOJU(UKAIHEH.

IIpaBuiia 1o 3J1eKTPo0e30NacHOCTH

[lepen BriItOUEeHHEM MpHOOpPa B CeTh HEOOXOAUMO 00ECHeUHTh 3a3eMJICHHE MPUOOpa MmyTemM
MPOBEPKU HATUYHMS 3AIIMUTHOTO 3a3€MJICHUS B PO3ETKE, K KOTOPOU OyAeT MOAKIIYeH Iprudop
U T[EJIOCTHOCTHU IIHYpa-COCIMHUTENS. 3apeniaeTcsl BKIIOYAaTh NMPUOOp B PO3ETKY O€3 3a3eM-
JSIOUIETr0 MPOBOAHUKA. [[JIsl MOAKITIOYEHHSI K DJIEKTPOCETH He0OXO0IMMO HCIIONb30BaTh MIHYP-
COCIMHUTEIIb, BXOISIINN B KOMIUIEKTALIUIO MpUOopa.

[ToakiarouaTh K 3JEKTPUUECKOM CETH C HAINpsDKEHHEM, YKa3aHHBIM Ha MIMJIbAWKE MpuOopa.
[Tpu momaganuy )KUIKOCTH BHYTPh YCTPOMCTBA, OTKITIOYHUTE €T0 OT CETH U 00paTUTECh B cep-
BUCHYIO CITyKO0Y.

A BHuMaHue, onacHOCTh MOPA’KeHUsI YIEKTPUYECKUM TokoM! 3aMeHa TpenoxpaHu-
TeNel JOJKHA TPOU3BOAUTHECS TOJIBKO MpH 00ecToueHHOM oOopymoBanuu. OO0pymoBaHUE
CUHMTAETCSl 00ECTOUEHHBIM TOJIBKO MPHU Pa3beAMHEHHOM MPUOOPHOM COCTUHUTENE UK OTCO-
e}IHHeHHOﬁ OT PO3CTKH BWJIKH IIHYpa IMHUTAHHUA, 4 TAKXKC IMPU OTCOCIMHCHHOM Kabeme OT
pa3zbema nopta USB 2.0 mist cBsi3u ¢ mepcoHaIbHBIM KOMIBIOTEPOM.



Bo Bpemst paboThI

He nongepraiite npu®op BO3ASHCTBUIO TEIIa M COTHEYHBIX JIyUeH WM IPYTUX CHIIbHBIX HC-
TOYHUKOB CBETA.

A Buumanmue, onacnocts! B npubope npeaycMoTpeHa aBToMaTHUECKast 3arpy3Ka U Bbl-
rpy3Ka uccienyemMbix oOpa3uoB ¢ ¢ukcanued Ojoka A TEPMOCTATHPOBAHUS HPOOHPOK
(Tepmobioka) B pabouem monoxkeHuu. Komanna Ha nepemenienrue (Ha OTKPbIBAaHUE WM 3a-
KpbIBaHHE) TepMOOJOKa IMOCTYHAeT OT omepaTopa. 3ampeuiaercs BO BpeMs IEpeMelIeHHs
TEPMOOJIOKA MPOU3BOAUTH C HUM KaKue-JIN00 MaHUMYIISILIMM, TaK KaK 3TO MOYKET IIPUBECTH K
C/IaBJIMBAaHUIO WM 3aIIEMJICHUIO KOXKHBIX TOKPOBOB ONEPaTOpa, MOJIOMKE JIEKOPATUBHOM JIU-
LIEBOM MaHeIu WIM K 3aKJIMHUBAaHUIO MeXaHHW3Ma nepemeleHus. [Ipu mosBieHuM npenst-
CTBUS IIPU 3aKpbIBAHUHU TEPMOOIIOKAa OH aBTOMATHUECKH MEPEXOAUT B PEKUM OTKPHIBAHUSI.

& Buumanue, ropsiuasi moBepxHocts! biok ais TepMocTatupoBaHusi mpoOUpOK (Tep-
MOOJIOK) ¥ MOAYJIb “TOpsueil KpbIKK~ 1pu padore mpudopa MoryTt HarpeBatbes 10 100°C u
105°C coOTBETCTBEHHO. 3ampeniaercs W3BJIEKaTh MPOOUPKH W3 TEPMOOIOKA 10 IMepexoia
npubopa B PeKUM XpaHEHUS (TO €CTh B PEKUM C HU3KOHW TeMIIEpaTypoil) C TOSBICHUEM Clie-
JYIOIErO COOOIEHUSI:

BHumMaHue! |

L3 .
1 [Nporpardria SAEEQLUMNE CEOE BEINOIHEHHE |4 HAXOAWTCA B PEHKMME XpaHEHMA]
DNepaTop MOKET NEREHTH K SHANWEY OMTHYECKME Ha3MEpEHME]

O0cay:kuBanue

3anpemaeTcsl caMOCTOATSIbHO BCKPHLIBAThH HDI/I6OD! BHYTpeHHHH 4acCTb npn6opa HC COoacp-
KUT KOMIIOHCHTOB, 06CJ'Iy>KI/IBaeMLIX IIOJIB30BATCJICEM.

[Tpubop sBingercs IVD meauuuHckuM 00OpyIOBaHHEM, HE HECET MPSAMON OMOIOTHMYECcKON
omacHocTu. OOcIy)KMBaHUE NMPUOOPA TOJKHO BBITIOJHITHCS TOJIBKO CHEUATBFHO 00YIeHHBIM
KBAJTM(HUIUPOBAHHBIM IIEPCOHAIIOM.

Bawxuno! Ilapamerpsl HacTpoeKk MOTOPHBIX KOHTPOJUIEPOB, KalMOpPOBOYHBIE MapaMeTpbl
ONTUYECKUX U TeMIEepaTypHbIX OJIOKOB MPUOOPOB HE MOTYT OBITh H3MEHEHBI MTOJIb30BATEIIEM.
KanubpoBka yka3zaHHBIX NpPUOOPOB MPOU3BOJAUTCS MPEANPUATHEM-U3TOTOBUTEIEM B
COOTBETCTBUHM C BHYTPEHHUM DEIJIAMEHTOM KOHTPOJs KayecTBa. JlaHHbBIE O KanuOpoBKe
BBIIIIEYKA3aHHBIX MPHOOPOB MPEJOCTABIAIOTCS CiIyk00i TexHuueckod mnomaepxkku OO0
«HIIO  JIHK-Texnomorusi».  Hacrpolika  peryaupyeMblX  MapamMeTpoB  JOJDKHA
OCYILIECTBIATHCS COINIACHO PyKOBOACTBY IOJIB30BATENS.

IIpaBuia 6e30MaCHOCTH MPH UCOJIb30BAHUU
[Tpubop mpenHa3HayeH 715 UCIOIB30BAaHUS B HOPMAJIbHBIX YCIOBHSIX OKPYXKAIOIIeH Cpebl:

— B IIOMCIICHUSAX
— Ha BbicoTax j10 2000 m;

— 1pu temueparype ot 5°C o 35°C;



— IpU MAaKCUMaJIbHOM OTHOCHUTENbHOU BiaxHocTH 80% st temmnepatyp a0 31°C u ¢
JIMHEWHBIM YMEHBIIEHUEM OTHOCUTEIBHOM BIIaXXHOCTH A0 50% mnpu yBeIWYEHUN TEM-
niepatypsl 110 35 °C;

— 1pu HanpspkeHuu cetd nuTanus ot 100 o 240 Bonwt, wactoroit 50/60 '
Crenens 3auThl 000JI09KH TpUOOpa OT BHENTHUX Bo3aeicTBuid — IP 20.

buojiornyeckasi 0e301acHOCTh

O6p331_[BI MOT'YT COACPIKATh I/IH(i)CKI_II/IOHHBIC arcHTHI. BEI JOJIDKHBI OCO3HaBaTh OIMIaCHOCTDb AJIsA
300POBbs, BBI3BAHHYIO TAKMMU arCHTAMU U JOJIKHBI UCITI0JIb30BATh, XPAHUTL U PACIIOPSKATh-
CA TaKMMH 06paauaMI/1 B COOTBETCTBHH C Tp€6yeMHMI/I [MpaBuJIaMHu TCXHUKH 0€30I1aCHOCTH.

Pabora ¢ mro6bpIMu 00pa3aMu OMOJIOTHYECKOTO MaTepuaia U WX YTUIM3AIus JOKHEI TPO-
BOJIUTHCS COTJIACHO MIPAaBHJIaM OOpaIICHHsI C MOTCHIIMATFHO WHPEKIIMOHHBIMU MaTepUAIAMHU.
W36eraiite mpssMoro KoHTakTa ¢ oOpa3amMu OMOJIOTHYecKOro Martepuana. M3Oeraiite ero
yTeUKH WU pachbuieHus. llepen ynaieHneM JrOOBIX MaTepHAlIOB, KOHTAKTHPOBABIIUX C
OMOJIOTHYECKUMHU 00pa3iiaMu, CleAyeT MOJBEPrHYyTh UX 00paboTKe B JAC3MH(PUIUPYIOIIEM
pacTBope B TeueHHe He MeHee 30 MUHYT MJIM B aBTOKJIaBE B T€UCHHE | Waca Mmpu TemMIrepary-
pe 121°C.

OOparenue ¢ 00bIMU peareHTaMu U MaTepuaiaMH, UCIOJIb30BaBLIMMHUCS MIPU IIPOBEAECHUN
UCCJIEIOBAHMS, U UX YTHIIN3AIHS TOJDKHBI IPOU3BOANTHCS COTJIACHO MpaBHIaM OOpaIleHUs C
NOTEHIMATHHO MH()EKIMOHHBIME MaTepHuaiamu. V30eraiire mpsMoro KOHTaKTa C JaHHBIMU
pearentamu. V30eraiite ux yreuku wiu pacnbuieHus. OOpalieHue ¢ 0OTXOAaMU M UX YTUJIU-
3anus JOJDKHBI TIPOU3BOJAUTHCS C COOMIOACHUEM MPaBUII IO TEXHUKE 0€30MacHOCTH. Y THIIH-
3UpyeMble TOPIOYUE MaTepualibl CIEeIyeT MOABEpraTh CXKUraHuio. JKHIKHE OTXOHBI, COIEp-
JKaIue KUCIOTHI WIIM OCHOBAHUSA, TIEpe]l yalIeHUEM CIIeyeT HEeHTpaIn30BaTh.

Hcnons3yiTe 3alUTHYIO OJISKTY U MTepUaTKH, 00eCredbTe 3aluTy TJ1a3 | JTUIa.

Hukorna He BTsruBaiiTe pacTBOp B MUIETKY MPU TOMOIIH PTa.

Ha pabouem mecte He MpUHUMANTE MUILY U HATUTKHU, HE KYPUTE U HE HAHOCUTE KOCMETHUKY.
TiarenbHO MOWTE PYKH MOC]e pabOTHI C 00pasllaMy U peareHTaMH.

yZIaJ'IGHI/Ie O0TXO0A0B UJIN 06pameHHe C HCUCIIOJB30BaAHHBIMU pEarcHTaMu Ipou3BOJATCA B CO-
OTBCTCTBHH C I[GI\/JICTBYIOHII/IMI/I HOpMaMH U IIpaBUJIaMHU IO TEXHHUKE 0e301IacHOCTH.

Hepez[ MMPOBCACHUEM aHAJIN3a O3HAKOMBTCChH C IPHUJIAraCMbIM K Ha6opy PyKOBOIlCTBOM AJIs1
MOoJIb30BaTE/IA.

IIpu mpoBeneHNM aHaIM3a CIEeIYHNTE HHCTPYKIUSAM, H3JI0’)KEHHBIM B PykoBoaACTBe 1JIs1 MOJIb-
30BaTeJI.

He I/ICHOJ'IL3y1\/'ITe Ha60p C UCTCKIIUM CPOKOM I'OAHOCTH.

Hcnonp3yiiTe TOIBKO coaepKaliuecss B HAOOpe MM PeKOMEHJOBaHHbIE TPOU3BOIUTENIEM pe-
arcHTHI.

He cMemmmBaiitTe peareHTsl U3 pa3HbIX HAOOPOB WK CepUil.
BiusiHue Ha OKPYXKAKOIIYIO Cpeay

Cusatue ¢ SKCILTyaTalluu [Jid pEMOHTA WM YTUJINM3alluU: HpI/I60p B YCIIOBHUAX HOpMaJIBHOI‘/’I
SKCILTyaTalluu OMOJIOrHYECKOI OITACHOCTH HE IpeaACTaBIACT.



Yrunuzauus npubopa A0HKHA TPOU3BOAUTHCS B COOTBETCTBUH C JICUCTBYIOUIUMH Ha JaHHOU
TEPPUTOPUN HOpMAaTHBaMH. B cocTaBe mpubopa OTCYTCTBYIOT BEUIECTBA, MPEICTABIISIFOIINE
HEIMOCPENCTBEHHYIO YIPO3y JUIsl OKPYXKAIOIEH Cpeabl.

IIpuMmeuyanue

JlanHb1ii TpuOOp pa3paboTaH U CEPTUPHUIMPOBAH B COOTBETCTBHH CO CTaHAAPTOM OE30MacHO-
ctu EN-61010. EN-61010-ceprudunupoBannas mpoaykuus 6e3omacHa I UCIIOJIb30BaHMS,
B COOTBETCTBUU C HHCTPYKIIMEH IO IKCILTyaTallUH.

JlaHHOE PYKOBOJICTBO COACPXKUT MH(POPMAIIHIO, 3alIUIICHHYI0 aBTOPCKUM IpaBoM. Hukakas
9acTh PYKOBOJICTBA HE MOKET OBITh BOCIPOM3BEACHA O€3 MPEABAPUTEIHHOIO MHUCHMEHHOTO
paspemienus OO0 «HIIO JJHK-TexHonorus». YHNOMSHYTbIE B TEKCT€ IMPOTPaMMHBIE IPO-
IYKTBI, U3I€TUsI 1 0003HAUCHUSI MOTYT OBITh TOBAPHBIMH 3HAKAMU MX BJIAJICTIHIICB.
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BBenenue

Ammumnukarop nerekrupytommid “ATnaift” (manee mpubop) Mmo3BOJSET MPOBOJUTH Kaue-
cTBeHHBIH u kKonumdecTBeHHBIN [11[P-anamm3 6e3 craguum smektpodopesa npoaykros [P B
arapo3HOM TreJjie MPH HCIOJIB30BAaHUM TECT-CUCTEM, OCHOBAHHBIX Ha MpPUHIMUMAX (ryopec-
IEeHTHOW nereknuu. OIIGHKa KOJIMYECTBAa HAKOIUICHHOro mpoaykra amiutudukaruu [T1[P
IIPOUCXOJUT HEMOCPEACTBEHHO BO BpeMs TeMIiepaTypHbIx LUkiIoB peakuuu (IILIP «B peaib-
HOM BpeMmeHu», real-time PCR). KonruecTBeHHbIH aHAIN3 OCHOBAH Ha MCCICJOBAaHUU KUHE-
TUKY BuauMo# dactu [11{P ¢ moMonipr0 COOTBETCTBYIOIIETO MaTEMAaTHYECKOrO anmapara.

Hcnons3oBanue ¢uryopectieHTHON AeTeKinu npoaykToB [T1IP umeeT psin cymecTBeHHBIX
MIPEUMYIIECTB:

— BBICOKAasa CHGI_[I/I(bI/ILIHOCTI) JCTCKIUU (B ci1ydac IMpUMEHCHUA OJIMTOHYKIICOTHUIHBIX
30H0B, BBIABJIAIOMIHUX TOJILKO HHTCPCCYHOUINC aMHJII/IKOHLI);

— BBICOKas IIPOU3BOAUTCIBHOCTD,
— COKpalml€HHUC BpEMCHU UCCIICIOBAHUSI;

— TIPOBEJCHHE JCTEKIIUH B 3aKPHITOH MPOOHPKE, YTO MPAKTUICCKH UCKIII0OYAEeT KOHTa-
MHUHALMIO NOCIIEAYIOIINX dKCIIEPUMEHTOB;

— BO3MOKHOCTb KOJIMYECTBEHHOU oreHku ucxoaHou JJHK-marpuiipr;

— PpErucTpamnys U y4eT JaHHBIX B dJIEKTPOHHOM (popmare.

Q} DNA-TECHNOLOGY

Puc.1. Bueurnuii Bua npubopa



1 OcHOBHBIE CBeJIeHUS 0 Mpudope

1.1 Haznauenue

[Tpubop sBusercs VD menunuackuM 060pynoBaHHEM U MpeIHA3HAYEH IS IPOBEACHUS Ka-
YECTBEHHBIX U KOJIMYECTBEHHBIX uccienoBanuii JJHK MetomoM nmoirmepasHoil enHon peak-
i (I1LP), mpu ucnonp30BaHUM PEareHToOB, UCTIONIB3YIOMHKX dpdekt duryopecuennun. O0-
JIacTh MPUMEHEHHS — MEIULIMHCKHUE U HAay4YHbIE YUPEKICHUS, TabopaTopHasi TUarHOCTUKA.

[Tpubop paccurTad Ha OAHOBPEMEHHOE HccleqoBanue 10 48 wim 10 192 06pasioB B 3aBUCH-
MocTH OT Moaudukanuu (S i L).

[TonroroBka M MHULMAIM3AIMS IKCIEPUMEHTOB Ha mIpubope ocymiectBisercs Ha [IBM-
COBMECTUMOM IEPCOHATILHOM KOMIIBIOTEPE, a NalbHEWIee BHIIIOJHEHUE 3a/IaHHOM ITporpaM-
MBI MOKET OCYILIECTBJISITHCS aBTOHOMHO. [Ipu 3TOM mociie 3aBeplieHHs] BBIOJHEHHS IPO-
rpaMMbl aMIUTMQUKAUU TpUOOp MepeiieT B peKUM XpPaHEHHUS, a €clid B OkHE BblnoJiHeHue
nporpaMmbl  Obljla aKTUBH3UPOBaHA OMIKS BBIKIIYMTH MPUOOP MO 3aBepIIEHUH aAM-
M ukanuu npudop nepeleT B CIALIUN PEeKUM.

[IpenBapuTenpHas OlEHKA PE3yJIbTaTOB ONTUYECKUX U3MEPEHUI MOXKET OBITh ClieliaHa B TIPO-
1[ecce BBIMOIHEHHSI TPOTPaMMbI aMILTU(HUKAINH, & OKOHYATETIbHAs - B JII000€ BpeMs moce eé
3aBepleHMs. Bee nanHble nmocneaHel aMmianuKanuy 3aUCbIBalOTCS B COOCTBEHHYIO TaMSTh
npuOopa U MOryT ObITh CUMTaHBl JaXe Iocie Mepedoss B AMEKTPONUTAHUM (OTKIIOYEHUS
3JIEKTPUUECTBA) BO BpeMs amiuid¢pukanuu. [losBieHue cereBoro nutaHus NpUBEAET K MPO-
JOJDKEHUIO pabOThI C TOJHBIM BOCCTAHOBJICHHWEM COCTOSIHUS MPOTPAaMMBbI aMIUTA(UKAIIUH.
Otka3 onepanMOHHOW CHCTEMBI WM OTKJIIOUEHUE BHEIIHEIO KOMIIBIOTEpA TaKXKe HE IPUBO-
JIUT K OCTaHOBKE JKCIIepUMeHTa. Takum oOpa3om, mpuOOp B MAaKCUMAaIbHOW CTETIEHH 3alllu-
IIEH OT OCHOBHBIX (PaKTOPOB, CIIOCOOHBIX BbI3BaTh Kpax MpH BbinonHeHuu [1L[P.

OnuH KOMITBIOTEP MOXKET YIPABJIATH PA00OTON HECKOJIBKHUX MPHUOOPOB, B TOM YHCIIE U Pa3HO-
tunabiX (JT-322, JIT-96, ATnaiit, [ Tnpaiim) moakiroueHHbIX K HeMy yepe3 USB-mopTsi.

Jlst ynpaBneHus: IpuOOpPOM HMCIIONIB3YyeTCs Mob3oBarenbekas nporpamma RealTime PCR, ¢
HIOMOIIBIO KOTOPOH BBIMOJTHSAIOTCS CIEAYIOIINE OTIEPAIUH:

— CO3JaHHE TECTa,
— cosznaHue nmporokonua nposenenus [111P;

— TIpOBEpKa reOMETPUYECKUX M ONTUYECKUX HACTPOEK Mpuoopa;
— CO3/IaHHE U 3aIlyCK MPOrpamMMbl aMIUTH(PUKALIY;

— KOHTPOJIb 3a XOAO0M BBITTOJTHCHHUA IPOTrpaMMBbl aMHHHq)I/IKaHI/II/I;
— aHauu3 MOJYYEHHBIX PE3YJIbTATOB ONTUYECKUX U3MEPECHMUI,

— HaCTpoiiKa M JMarHOCTHKa paboThl mpuodopa.

3arpy3ka U BHITPY3Ka HCCIEAYEeMBbIX 00pa3I[0B aBTOMAaTH3WPOBaHA, UYTO JaeT BO3MOXHOCTh B
JaTbHEHIIIEM BHEPUTH IPUOOP B COCTAB pOOOTHU3HUPOBAHHON CHCTEMEI.

[TpuGop He NMpUBsA3aH K KOHKPETHBIM TECT-CUCTEMAaM U SIBIIICTCSI OTKPBITON CHCTEMOH.



1.2 KoMILJIeKT MOCTABKH

1. AMmumdukatop HeTeKTHPYIOMUN “IITIHAMT” ....ccvviiiiiiiiiice e I it
2. Kabens cBs3u ¢ komnbrorepom trna USB2.0 High-speed A-B .......ccoovevvievvccieee, 1 mr
3. CereBoii muyp- coeauautens SCZ-1 (10A, 250B, 3X0,75MM?) c.vcvvvveeeeeeereeereeieinans 1 T
4. Ipenoxpanutenu wiaBkue tama T10AH250V (10A, 250B, 5%X20) ..ooovoveveviiieiienienne 2wt
5. KoMnakT- IucK ¢ TpOrpaMMHBIM 00€CTICYCHUEM U JOKYMEHTAITUCH .....ccvvvevveeneeeieenne I wr
6. PYKOBOJICTBO IO SKCIUTYATAITAN (2 TACTH ) .uvvveivreesireesineessteeesssnessseesssesssssessssnessnsneesns I mT

ITo xenaHMIO 3aKa34yMKOB IPUOOP HOCTABIJIAETCS BMECTE€ C NEPCOHAIbHBIM KOMIIBIOTEPOM
(HOYTOYKOM) C YCTaHOBJIEHHBIM IPOTPAMMHBIM 00ECTICYCHUEM.

1.3 Texuu4yeckmne XapaKTepUCTHKHU

XapakTepucTuKa 3HayeHue
dopmart TepmobIoKa (MoaubuKaus S) 48 ipobupox Ha 0,2 mi (8 x 6)
dopmat TepmobIoka (Mogubukarus L) Muxkporanmier Ha 192 nyHku

[pobupku ans I[P 0,2 mn ort-

Tun npobupok (Moxudukanus S)
JeIbHBIC WM B CTPHIIAX 110 8 IIT.

Mukporutanmer 16x12 na 192

T ipoGupox (Momdukaums L) JIyHKH, 00beMoM 45 MKJI

JlnanazoH peryimupoBaHus TEMIEPATYPhI TEPMOOITIOKa 0°C - 100 °C

JIMCKPETHOCTh YCTAHOBKM TEMIIEPATYPHI 0.1°C

AOcomoTHas TOYHOCTh MojaepKaHusi Temneparypsl He | £0.2 °C
XyKe

HepaBHomepHOCTH TemnepaTypbl Tepmobioka He 6osee | 0.3 °C

Cpennsisi ckopocTh HarpeBa TepMmoOnoka B guamnazoHe | 5.0 °C /cek
temmeparyp 4...99 °C (moaudukarus S)

MakcumanbHas CKOpoCTh HarpeBa TepMobioka B tuana- | 5.0 °C /cex
30He Temmeparyp 4...99 °C (Mmoaudukarms S)

CpenHsisi CKOPOCTh OXJIKIEHUS TepMoOioka B jnuamna- | 2.5 °C /cek
3oHe Temmeparyp 99...55 °C (mogudukanus S)

MaxkcumanbHass CKOpPOCTh oxJyaxiaeHus tepmooOnoka B | 4.0 °C /cex
nuara3zoHe temmeparyp 99...55 °C (moaudukanus S)

Cpennsisi CKOPOCTh HarpeBa TepMoOiioka B auamnazoHe | 3.5 °C /cek
temmeparyp 4...99 °C (moaudukarus L)

MaxkcumanbHast CKOpOCTh HarpeBa TepMooioka B muana- | 3.5 °C /cex
30He Temmeparyp 4...99 °C (momudukarms L)

Cpennsis CKOpOCTh OXJaXJIeHHsI TepMoOsioka B auama- | 1.5 °C /cek
30He Temmeparyp 99...55 °C (moaudukanus S)
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MakcuManibHasi CKOPOCTh OXJIaKIECHHUs TepMOOJIOKa B
nuarmazone remmepatyp 99...55 °C (mogudukarms S)

3.0 °C /cex

Temmnepatypa “ropsueil KpbILIKu™~

105°C £1°C

HcromHuTenbHOE YCTPOHCTBO TEpMOOIIOKa

3eMeHTEI IlenbThe

Hcrounnk Bo30OYXIeHHS

CBETOIUO/I

HerexTop [13C-matpuna
Uucno kaHAIOB U3MEpeHUs (hIryopecieHIInu o*
JITMHBI BOJIH BO30YXKICHUS/ICTEKIIUU 470/515, 530/560, 580/620,

630/660, 687/731 **

[Topor 4YyBCTBHTEIBHOCTH KaXIOTO W3 KaHAIOB IS
pacTBOPOB CTaHAAPTHBIX (I1yopodhopoB

0,05x10E-12M

HHTepdelic ¢ KOMITbIOTEPOM

USB 2.0 High-speed

[ToTpebasiemMass MOIITHOCTh

He 0oitee 550 Bt

Pasmepsr, [LIxI'xB

210x480x310 mm

Hanpsoxenue nuraronieit cetu

or 100 B 10 240 B

YacToTa NUTAIOIIEN CETH

50/60 I'u

BpeMH IOArOTOBKH I10CJIC BKIIOUYCHUA

He Ooliee 5 MUH

Macca

17 kr

* [1aTbIil KaHAJI YCTaHABIMBAETCS 110 COTVIACOBAHUIO C 3aKA3UUKOM.

** I1o cOrIaCOBaHMIO C 3aKa34YNKOM JIJTMHBI BOJH BO30YKACHUS/IETEKIIMH MOTYT OBbITh

HU3MCHCHEI.

1.4 YcaoBus 3kcniiyatauuu

[Tpubop mpenHa3zHadYeH JIs1 SKCIUTyaTalliy B TIOMEIICHUSIX MPU COOJIFIOICHUH CIISTYFOIIIX

KINMAaTHYCCKHUX YCHOBHﬁZ

— TemrmepaTypa B IOMEIIEHUH JI0JKHA HaxouThes B nepeaenax ot 5°C go 35°C;

— OTHOCHTEJIbHAS BIAXKHOCTH Jytst Temmeparyp 10 31°C gomxkHa 06Tk He 6oiiee 80%;

— OTHOCHTEJIbHAS BJIAXXHOCTB NpHU yBenuueHuu temneparypsl ot 31°C no 35°C nomxna

JTUHEWHO yMeHbIaThest 10 50%.

1.5 TpeOoBanusi K KOMIBLIOTEPY

[Tpubop paboraer moxa ympasieHueM [BM-coBMeCTMMOro MepCcOHATBHOTO KOMIIBIOTEpA, K
KOTOPOMY TMPEIBSBIISIOTCS CISAYIOINE MUHIMAIbHBIC TPEOOBAHMUS:

— npoueccop Pentium IV ¢ takroBoit uacrotoit He MeHee 1000 MI'w;

— o0beM onepaTUBHON MaMATH He MeHee 512 Mb;
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— 00BEM CBOOOTHOTO AMCKOBOTO ITpocTpaHcTBa He MeHnee 100 MO;
— HaJM4ue NPUBOAA JUIsl YTCHUS] KOMITAKT-IUCKOB;
— MUHHMMaJbHOE pa3pelieHue 3kpana 1024x768 nukcene;

— HaJIn4ue CBO60,I[HI>IX IIOpTOB B KOMIIBKOTEPEC, COOTBETCTBYHOINHUX CTaHAAPTY
USB 2.0 High-speed

Jlnst ynipaBiieHus: mpruOOpPOM Ha MEPCOHATBHBINA KOMIBIOTEP JOKHO OBITH YCTaHOBIIEHO MPO-
rpaMMHOE oOeclieueHue, BXOIA1Iee B KOMIUIEKT TOCTaBKU IprOopa 1 BKJIIOYaroliee B ceOs:

— JIpaiiBep npubopa;
— TporpaMmy JUIsl YIpaBJIeHUS IPHOOPOM M aHATN3a TaHHBIX.

[IporpammHoOe oOecriedeHue JOHKHO paboTaTh B onepanuoHHBIX cucreMax Windows 98,
Windows ME, Windows 2k/XP, Windows Vista, Windows 7, Windows 8.
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2 YcTpoiicTBO M NPpUHIMI padoThl mpudopa

Ammuinpukarop aerekrupyrommid “J{TnaldT” sBisSeTcs CHenualu3upOBaHHBIM MPUOOPOM,
COBMEIIAIONUM B ce0e (PyHKIMHM MPELU3NOHHOTO IPOrpaMMUPYEMOIo TEPMOLIUKIIEpa, U OIl-
TUYECKOM CHCTEMBI, MO3BOJISIONICH PEruCTPUPOBATEH (PIyOPECICHIINIO PEAKIIMOHHONW CMECH B
npoOUpKax HEMOCPEACTBEHHO B X0/1€ MOJIMMEPA3HOH LIEMTHON peakLuy.

OYHKIMOHATIBHO B MPHOOPE MOKHO BBIICIUTH TPH OCHOBHBIE CHCTEMBI:
% cucTeMa CKOPOCTHOTO TEPMOPETYITUPOBAHUS;
+* ONTHYECKAS CUCTEMA;

% cucTeMa yIpaBlCHUS U WHAUKAIHH.

2.1 Cuctema CKOPOCTHOTO TEPMOPEryJIMPOBAHUSA

Cucrema CKOPOCTHOI'O TEPMOPETYIMPOBAHUS BKIIIOUAET B ce0s1 TEPMOOIIOK, y3€el IepeMellie-
HUS ¥ IO3ULIMOHUPOBAHUS TEPMOOIIOKA U MOAYIIb “TOPSYEH KPBIIKK .

TepMo0Ji0k 00ecrieunBaeT TEPMOLMKIMPOBAHUE MPOOUPOK MO 3aKOHY, 3aJaHHOMY IIPO-
rpaMMoi aMIUTU(UKAIMH ¢ MUHIMAJIbHBIMH OTKJIOHCHHSIMU OT 3TOTO 3aKoHa. B mpubope ams
OXJIAKICHHA U HAarpeBa MaTpHlbl UCIIOJIB3YyCTCA 2 TCPMOIJICKTPHUICCKUX DJICMCHTA HGJH)TI)C,
KOTOPBIC OTJIMYAOTCS TOYHOCTBIO PETYJIMPOBAHUS TEMIIEPATYPhl, OSCITYMHOCTBIO, XOPOIIH-
MH MaCCOFa6apI/ITHI>IMI/I IIoOKa3arTciisiMu, BBICOKOH HaACKHOCTHIO. Ka)KI[I:Iﬁ 13 DJICMCHTOB
[lenbThe MMEET CBOM JAaTYMK TEMIIEPATYPhl M CBOW TEPMOPETYIISTOP, YTO O3BOJISIET 33]1aBaTh
He00XO0UMbIE TEMIIEpAaTypHBIE MIEPETa/Ibl 10 MaTPUIIE.

TenmoBoli TOTOK C TCPMOIJICKTPHUICCKUX IJIEMCHTOB CHHUMACTCA Ha paJanuarop, O6)IYBEIGMBII71
BCHTUJIAITOPOM.

Martpuna npubopa M3roTaBIMBaeTCs U3 AJIOMUHHUEBOIO CILIaBa, UMEIOIIETO0 ONTHUMAalIbHOE
COOTHOILLEHUE MEXKAY XOPOLIEH TEIUIONPOBOAHOCTHIO, MACCOBBIMU U TEXHOJOTMYECKUMU Xa-
pakTepucTUKamMH. JlaHHBIA BapuaHT KOHCTPYKIIMM MATPHUIIbI MIPEICTABISIET COOON SYEUCTYIO
CTPYKTYPY C peOpaMu >keCTKOCTU U COOTBETCTBYIOIIIUM KOJIMYECTBOM JYHOK:

— st moaudukanuu S - 48 nmynok nox crannaptasie [LP-npobupku 06semom 200 MK
C IIaroM cTa”jaapTHoro 48-myHouyHOro miaHmera. Popma JyHOK ONTHMHU3UPOBaHA
JUTSE 0OecIIeueH sl TeTIonepeadn oopasnam padbodeit cmecn oobeMom 10 50 MKII.

— ana mogudukauuu L - 192 mynku o 45 Mk ¢ marom cra"iaptHoro 192-myHouHoro
IUTAHILETA.

Buumanue! J{7s nonydeHus: CTaOMIBHBIX PE3yIbTaTOB HAJIIEKUT HCIOIB30BATh MPOOUPKHU C
yIJIoM KOHyCHOM yactu 17°20'+30".

¥Y3en nepemenieHuss U MO3UIHOHMPOBAHUS TepM0OJIOKA TIpeHA3HAYEH AJI1 TOYHOIO IO-
3ULIMOHUPOBAHUS ONTHKH B pPaboOyeM MOJOXKEHUU C MCKIIOYEHHEM NPOHUKHOBEHHUS MOCTO-
POHHErO cBeTa B onTHYeckuil TpakT. OH oOecrieunBaeT nepemelieHue TepMmoOIoKa B rpeje-
nax 140 MM B rOPH30HTAJIbHOM MJIOCKOCTU U MPEAOCTABIsAET KOMPOPTHBINA JOCTYI K MPOOHP-
KaM U1 UX 3aMEHBI.

Moayasb “ropsiueii KpbIIIKU” TpeIHA3HAYEH A1 00ECTIeUeHUs HaJIe)KHOTO TEIJIOBOTO KOH-
TaKTa MEXAy MpOoOUpPKaMU U MaTpULleld U TOepKAHUS TeMIIepaTypbl KPBIIIEK MPOOHUPOK Ha
ypoBHe 105+1°C, uT0 HEOOXO0AUMO JJIT MCKITIOUECHHS 00pa30BaHUs KOHJIEHCATa Ha KPBIIITKAX
MPOOUPOK, KOTOPBI MOXKET BHOCUTD CYIIIECTBEHHBIE HCKAKEHUS B U3MEPEHUS CBETOBOTO I0-
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Toka. KoHCTpyKIHs “ropsiuel KpbIKu”~, 00ecTieunBacT MEPEMEHHOE YCHIIHE TPHKUMA MPO-
OMPOK K MaTpHUIle, KOTOPOE 3aBHCUT OT KOJMYECTBA YCTAHOBJIICHHBIX TPOOUPOK.

2.2 Onruyeckas cucreMa

OnTnyeckas cucTema an6opa COCTOHUT M3 ONTHYECKOTO 0j0Ka U OJIOKa TPaHCIIOPTUPOBKH
CBCTOBBIX ITYYKOB.

OnTuyeckuii 6,10k TpeacTaBiIsgeT cOO0M CHCTEMY JIMH3, 3€pKaJl U CBETO(PHMILTPOB, obecrie-
YHBAIOIIYI0 COBMEIIEHHE CBETOBOTO ITOTOKA HECKOJIBKHX IMPOXKEKTOPOB HA OIHOM OINTHYE-
CKOI OCH U OTZEJIEHUE €Tr0 OT CBETOBOr'0 MOTOKA, nocrymnatouiero B [13C-marpuny. Mcrounn-
KaMH CBETa CITy’KaT MOIIHbIE CBETOANOABL. {11 qocTHKeHus cTaOMIbHOTO CBETOBOT'O MOTOKA
KOHCTPYKIIUSI MPOXKEKTOpa obecreurnBaeT dPPEKTUBHBIN TEIIOOTBOJ] OT M3JIy4YarolluX KpH-
CTaJIJIOB CBETO/IHOIOB.

B0k TpaHCNOPTHPOBKH CBETOBBIX MYYKOB 00ECIIEUNBAIOT Mepeiady CBETOBOIO MOTOKA OT
MPOKEKTOPOB ONTHYECKOro OJOKa K MPOOMpPKAM M CBETOBOTO MOTOKA (PIyOpecHueHIMH OT
npobupok k [13C-marpurie, pacmoioKeHHOW B ONITHYECKOM OJIOKE.

brokx TpaHCHOPTUPOBKH CBETOBOTO IMy4YKa MPEACTABIAET COOOM MPSMOYroibHbIM KopoO. B
nepeaHeld 4acTu KOopoOa pacroyioKEHO MPSMOYToJbHOE 3€pKaio, KOTOpOe 00ecreunBaeT
MIPOXO’KJCHHUE CBETA B HY)KHOM HAIIPaBJICHUU.

CucremMa CBETOBBIX 3aMKOB KOHCTPYKIHNHN o0OecreynBacT IMMOJIHYIO HM3O0JIAIMIO OINTHYCCKOI'O
TpaKTa OT BHCITNHETO OCBCIICHM .

KanubpoBouHasi xapakTepuCcTHKa ONTHYECKOIO TPaKTa (3aBUCHMOCTh PETUCTPUPYEMOM HH-
TEHCUBHOCTH (DITyOpECIIEHIINU OT KOHICHTparmu (yopodopa) TUHEIHHA B AUATa30HE KOJH-
YyecTBa BelecTBa cranaaptaoro duyopodopa ot 0,05x10E-12M mo 0,2x10E-12M.

2.3 Cucrema yYupaBJ/Ji€eHud 1 HHANKAIUHU

CucTtema ynpapjieHHs W HHAMKALMK BKIOYAET B ceOsi KHOMOUYHYIO MaHelb, MpeIHa3HAYCH-
HYIO [UISl PYYHOTO YIPABICHHS MPHBOIOM TePMOOJIOKA M YKUIKOKPUCTAIUTHUYECKHN HH/IMKA-
TOP, MpeAHa3HAYCHHBIN JUIS HHAUKAIIMU [TPOLiecca BBITTIOIHEHMS TPOTrpaMMbl  aMILTU(pUKAUH
(Puc.2).

1:06:33 64.1°C
ATD204 Running
DnaTech—64 12

1

Puc.2. )Kuakoxpuctaquinyeckuii ”HAXKATOP M KHOMKHU YIPaBJICHUS
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KHonka BbIBOIa IKPAHHOT0 MEHIO (JIieBasi) BHIBOJUT Ha KpaH MOHHUTOpa MH(GOPMAITHIO O
(YHKLIUAX OCTAJIBHBIX KHOMOK AHEH B JJAHHOM peKuMe padoThl mprbopa.

Knonka ynpaBJ/ieHus1 IPUBOJIOM TepM00JI0Ka (LleHTPaJbHAasi) NIpeHa3HAYCHA JIJIsl 3aI1yC-
Ka CIEAYIOIINX ONePaIlHii:

— BBLABIDKEHMS T€pMOOJIOKa M3 KopIlyca Ipubopa A YCTaHOBKH NMPOOMPOK B JIYHKH
ero Marpuusl nepen nposenenuem I1LP;

— TOYHOTO MO3UIIMOHUPOBAHUS TEPMOOIJIOKA M ONTHKU B pabOYeM IOJIOKEHUU C IIeIIbIO
MCKJIFOUECHHS] TPOHUKHOBEHUS TIOCTOPOHHETO CBETa B ONTHYECKUHN TPAKT U HAJEHKHOTO
IpKUMa IPOOUPOK K MaTpuLIe.

[Tpu pabote nmpubopa moj yrnpaBieHHEM KOMIBIOTEpA 3alyCK ONEepaluil mepeMenieHus Tep-

J OTEpETE Aok, J Jakpeme G0k,

MOOJIOKa KHOIKaMH

ﬂ Janyck nporpardrel

PaCIIOJIOKCHHBIMU 1101

KHOIIKOM

B OKHE 3amycK NMpOrpamMMbl aMILIU-

puxanum.

KuakokpucraiinyecKnii HHANKATOP TPEIHA3HAYCH JIJIT MHIUKAIIMK COCTOSIHUS MpruOopa
¥ MIPOIIECCa BHIMOJTHEHHS IPOrPaMMBbl aMILTH(UKAIIMA U OTOOpaXkaeT CIeAYIONy0 HHPopMa-
IUIO:

— HaMMEHOBaHUE MPOrpaMMbl aMILTU(PUKALINH;
— BpeMs, OCTaBIIeecs A0 3aBEPIICHNUS TPOTPaMMbl aMIUTH(DUKALINH;
—  TEKYUIYIO TEMIEPATYPY PEaKLMOHHOW CMECH;

— cocTosiHue mpudopa.

2.4 Koncrpykuusi npudopa

B ocHOBY KOHCTpYKITUM TTPUOOpA TOTI0KEH OJTOUHBIN TTPUHITHII.
[Tprbop cocTouT U3 HECyIlel KOHCTPYKLIUU, HA KOTOPOH KpensTcs:
— y3eJ nepeMeleHHs U MO3ULHOHUPOBAaHUS TEPMOOIIOKa,

— ONTHUYECKUH OJIOK, B COCTaB KOTOPOTO BXOJSAT MCTOYHUKHU CBETA M CHUCTEMa MpHeMa
CBETa C YCTPOKWCTBOM Pa3/I€JICHHS CBETOBBIX ITYYKOB;

— OJIOK TPaHCTIOPTUPOBKH CBETOBBIX ITYYKOB;

— IeYaTHBIE TUIAaThI JIEKTPOHHBIX Y3JI0B PHOOPA;

— wuctoynuku nutaaus RS-50 (2 mt.) u SP-500-12.
Hecymias kKoHCTpyKIMS ¢ YCTaHOBJIEHHBIMU Ha Hell y31aMu U OJI0KaMU MOMEIlleHa B KOPITycC.
Ha 3aaneit manenu npubopa (Puc. 3) pacmonoxeHsr:

— BBIKJIKOYATCIIb CCTCBOI'O ITMTAHUA,
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— CEeTEeBOH pa3beM;
— JIBa JIepKaTess C MPelOXPaHUTENsIMHY;

— pasweM USB (tun B) ans csizu npubopa ¢ KOMITBIOTEPOM.

(©)

Puc.3. Pacnionoxenune pa3beMoB Ha 3aiHel MTaHeau npubdopa

Buumanue! B npubope nmerorcs npelM3nOHHbIE MEXaHUYECKHE 3JIEMEHTHl. Bo n3bexanue
CMEIICHHS ONTUYECKON CHUCTEMBI CieqyeT M30eratb TOJYKOB M YIapoB IpU TEPEeMEUICHUN
npubopa. TpaHcropTUpoBKY MprOOpa MOKHO MPOU3BOAMTH TOJBKO IMPU 3aPUKCHPOBAHHOM
MIOJIOKEHUU TEPMOOIIOKA (B 3aKPBITOM COCTOSIHHN).
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3 IloaroroBka npudopa k padore

3.1 PacnakoBka npubopa

Amvmmdukarop aerexktupyrommii “JITmait” mnocTaBiseTcss B YIAaKOBKE, NPEANPUATHS-
M3TOTOBUTEIISI, KOTOpasi MpeACTaBisieT cO00M KapTOHHYIO WK (haHEepHYI0 KOPOOKY CO BCTaB-
KaM{ U3 BCIIEHEHHOTO MOJIMATUIICHA, MPEAHA3HAYCHHBIMH ISl 3aIUTHI TPrOOpa OT MEXaHH-
YECKUX MOBPEKICHUI, IPH €r0 TPAHCIIOPTUPOBKE U XPAHEHHH.

Buumanue! Kpome npubopa (amrummdukatopa) BHYTPH KOPOOKH HAXOJSATCS CIEAYIOIINE KOM-
TUICKTYFOIIUE:

— Kommakr-1uck ¢ mporpaMMHBIM 00€CIIeUeHUEM U JIOKyMEHTAIHeH - 1 m.
— Kabenb cBs3u ¢ kommnbrorepom tuna USB2.0 HighSpeed A-B - 1 wr.
— Ceresoii mmHyp- coemuantens SCZ-1 (10A, 250B, 3x0,75mm?) - 1 mr.
— IIpenoxpanutenn maBkue T10AH250V (10A, 250B, 5x20Mm) - 2 .
— PykoBoacTBO 110 3KCIUTYaTanuu (2 4acTu) - 1 m.

I[OCTaBKy an/I60pa K MECTY YCTaHOBKHU HCO6XOI[I/IMO OCYHICCTBJIATH BABOCM B YITAKOBKE IPEATIPpUA-
TUA-IIPOU3BOINUTCIIA.

Jlenta

Puc.4. PacrionokeHue u cxema 3aTsyKKU TPAaHCTIOPTUPOBOYHBIX peMHEN
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[Tepen u3BnedeHneM mpubdopa u3 KOPOOKH BBITIOJHUTE CIIEAYIOMIEee:
— TMOATOTOBBTE pabodee MecTo It Mpubopa Ha CTOJIE;
— TI0CTaBbTE KOPOOKY ¢ IPHOOPOM PSIJIOM CO CTOJIOM M OTKPOMTE KPBIIIKY;
—  BBITANIUTE U3 KOPOOKH KOMIUICKTYIOIINE, BXOSIINE B COCTAB MTOCTABKH,

— CBEpbTE HAIMYHE KOMIUICKTYIOIIUX COTJIACHO KOMILICKTY IMOCTaBKH (1. 1.2 JaHHOTO PyKO-
BOJICTBA);

— co0mroas Mepsl PEeJOCTOPOKHOCTH, BABOEM IMOAHUMAS 32 TPAHCIIOPTUPOBOYHBIE PEMHU U
MPUICPKHUBAsI 32 OCHOBAaHHE, BBITAIIUTE MPUOOP M3 KOPOOKU M MMOCTABbTE HA CTOJI;

— yJaJuTe MOJMATUIICHOBYIO YIIAKOBKY M 00cienyiTe mpuOop Ha MpeIMeT OTCYTCTBUS BHEIII-
HUX MOBPEXICHUH.

Ecnu nmpubop mnm xakue-nm1ud0 KOMIUIEKTYIOUIHE TTOBPEKACHBI MIIM OTCYTCTBYIOT, HEMEJIEHHO 00-
parutech B peactaButenbeTBo komnanuu «/IHK-Texnonorus» B Bamem peruone.

Buumanmne! 3arspkka TpaHCIIOPTUPOBOYHBIX PEMHEH JIOJKHA OCYHIECTBISATHCA B COOTBET-
CTBUHU CO CXEMOM, n300paxkeHHou Ha Puc. 4.

3.2 YcTaHOBKA M NOAKJIIOYEHUE Ipudopa

Buumanue! Ilpu BpiOOpe mecTa /Ui yCTaHOBKH MPUOOpa YYUTHIBATH, YTO PACCTOSHUE OT
JUIIEBOW TIaHeNu Tpubopa 10 Kpasi CToJia JOJDKHO COCTABJIATH HE MeHee 14 ¢cM u ObITh CBO-
OO0IHBIM OT APYTHX MPEAMETOB. B MpOTUBHOM cilydae BO3MOXKHO MOBpEXACHUE JIMIIEBOI Ma-
HEIN TepMO6JIOKa IMOCTOPOHHMMU MpCAMETaMU, HAXOAAIIHUMHUCA HIINW IOABJIAIONIUMUCA B
30HE €ro JIBH)KEHUSI.

[TpuGop nomkeH ObITh YCTAaHOBIEH B yJOOHOM JJsi paboOThl MecTe C JIOCTaTOYHOM BEHTHJIS-
1MeH, UcKIoyaroniel oopazoBaHue KOHIEHcAaTa, U CBOOOJHBIM JOCTYIOM K TEpMOOJIOKY U
BBIKJIIOYATEI0 MUTaHus. [ HopMalibHOW paboThl MpUOOpa HEOOXOIUMO OOECHEUUTh Kak
MUHUMYM 12 cM cBOOOAHOTO MPOCTPAHCTBA CIIPaBa, clieBa U c3aau mpudopa.

Bkirouenne mpubopa MpoM3BOAMTCS CETEBBIM BBIKIIIOUATEIEM, PACIOIOKEHHBIM Ha 3aHEl
CTEeHKe Impuodopa.

Jlyig mostHOTrO 0OecToYMBaHMs NMpUOOopa HEOOXOAUMO MPEAYCMOTPETh BO3MOKHOCTD JIOCTYIa
K 3aJJHell cTeHke mpubopa U K CEeTEeBOM pO3eTKe /AJs OTKIIOUEHHs LIHYpa MUTAHUS M Kabels
cs3u USB 2.0 ¢ kommbroTepom.

MomHoCTb, TOTpedsieMas MPUOOPOM OT CETHU B Mporiecce padoThl, He mpeBkimaeT 550 BT.

[IpuGop He HYXKAaeTcs B JOMOTHHUTEIBHBIX YCTPONCTBAX, CTAOMIU3HUPYIOIIUX CETEBOE
Hanpspkenue. [Ipu HeoO6XoIMMOCTH TIOKITIOYEHHS TPHOOpa K YCTpoiicTBaM OecriepeOoHOTO
MATAHUS CJIETYeT YUYUTHIBATh, YTO MOCIIEIHUE TOJDKHBI 00€CTIeUnBaTh JOTIOTHUTENBHO K JIPY-
THM MOTPEOUTENSIM BBIXOAHYIO MOIIHOCTh He MeHee 550 Bt mist nuranus npubopa.

[Tepen BxmroueHUEM mpubOOpa B CETh YOSAUTECh B HATUYHMH 3AIIUTHOTO 3a3€MJICHHS B PO3ET-
Ke, K KOTopoii OyneT mojakitoueH npubdop. CHauana mogKIIOYNTE CETeBOI KaOelb, BXOISIIIHIA
B KOMIUIEKT IMOCTaBKHU K MpuOopy. 3aTeM, yOSIMBIIKCH, YTO BBIKJIIOYATEIb CETEBOT0 MUTAHUS
HaxoauTcs nmonoxeHnu “0O” (BBIKIL.), BCTaBbTE CETEBYIO BUJIKY B PO3ETKY.
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[ToaxmrounTe MPUOOP K KOMIBIOTEPY MOCPEACTBOM BXOJSIIETO B KOMIUIEKT TIOCTaBKU KaOes
cs3u USB 2.0 HighSpeed A-B.

Buumanue! [IpyHIMIIHATHHO BaKHBIM SBJISICTCS YCIOBUE HATMYMS HAJICKHOTO 3a3EMIICHUS B
pO3eTKax, K KOTOPbIM MOAKIIOYEHBI PUOOP U YIpaBIAomui KommbioTep. [Ipu HecoOnroae-
HUU 3TOTO YCIOBHS BO3MOKEH BBIXOJI M3 CTPOsI MPUOOpA.

Buumanue! [[nsg pabotsl ¢ npubopom JITnpaiim HE0OXOAMMO HCIOJIB30BaTh KOMITBIOTEPHI,
noiepskuBaroniue uarepdeiic ne mmke USB 2.0 High-speed.

Buumanue! I[Tocne mmrenbHOro npeObIBaHUS HA XOJOJE MEpel BKIIOYEHUEM HEOOXO0JIUMO
BBIZICPKaTh MPUOOpP B TeUeHHUE 4 yacoB IpH KOMHATHOM Temneparype (+18-25 °C).

3.3 YcraHoBKa NPOrPaMMHOI0 o0ecneYyeHust

s ynpaBienus: npuOOpoM Ha MEePCOHATBHBIA KOMIBIOTEP JOKHO OBITh YCTAHOBJIEHO TPO-
I'pPaMMHOC O6CCH6‘ICHI/IC, BXOAAIIEEC B KOMIIJICKT IIOCTaBKHU an6opa. HpOFp&MMHOG obOecrie-
yeHnue padotaer B cpeae Windows 98, Windows ME, Windows 2k/XP, Windows Vista, Win-
dows 7, Windows 8.

YCcTaHOBKY MPOrpaMMHOI0 0OecredeHus] He00X0AUMO MPOBOJUTH TOJIBKO B ClIyyae MOKYIKU
npubopa OTIENBHO OT KoMIbloTepa. Eciin B KOMIUIEKTE ¢ MPUOOPOM MOCTABIISUICS KOMIIbIO-
Tep, IPOrpaMMHOe o0ecleyeHre Ha HEM YK€ YCTaHOBJIEHO.

Buumanue! IIpu nokynke nmpubopa OTAEIBHO OT KOMITBIOTEpPA, YCTAHOBOYHBIN JUCK C OIIe-
parronHo# cuctemoit WIiNndows He mocTaBiseTcs..

YcraHoBka MporpaMmMHOIo o0ecIieyeHnss COCTOUT U3 ABYX 3TallOB:

1. VYcranoBka japaiiBepa npudopa (apaiiBep - 3TO Mporpamma, mo3BOJISIONIas KOMITbIOTe-
Py B3aUMOJIEHCTBOBATH C MIPUOOPOM).

2. YcTaHOBKa IpOrpamMMsbl Ui yIpaBieHus NpUOoOpoM (IIporpamma, mo3BoJisitolias omne-
paropy B3aMMO/IEHCTBOBATH C MPHUOOPOM)

3.3.1. YcTaHoBKa apaiiBepa npudopa

VYcraHoBKa paiiBepa mpudopa He OTIMYAETCsl OT YCTAHOBKU JpaiiBepa JIF000ro CTaHI1apTHOTO
YCTPOMCTBA U BBINOJIHAETCS B CIEAYIOIIEM IOPSAIKE:

— Bkirouute KOMIIBIOTEP U JOKIUTCCh OKOHYAaHUA 3arpy3KHU OHepaHHOHHOﬁ CUCTCMHEI.

— YcraHoBUTE B YCTPOUCTBO uTeHHs KoMIakT-auckoB (CD-ROM) momyuyennslii BMecTe
¢ MpUOOPOM KOMHIAKT-TUCK C IPOTPaMMHBIM 00€CIIeUeHHEM.

— Bkirouute HpI/I60p C IOMOIIBIO BRIKITIOYATEINS Ha 3aJHEHN IMaHENH.

— UYepes 1-2 MUHYTHI OMepallMOHHAsI CCTeMa OOHAPYKUT HOBOE YCTPOWCTBO (HAa MOHHU-

jl_} HafineHo Hoeoe ofopynoBaHue E
DT-364

TOpE TMOSIBUTCS COOOIICHUE ) ¥ 3alyCTUT MPOLECC
YCTAaHOBKH JIpaiiBepa YCTpOMCTBa ¢ TOMOIIBID Mactepa HOBOTO 000OpYyIOBaHUS
(Puc.5).
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Macrep HoBOro ofiopynoBaHWsA |

MacTtep HoBoro obopynoBaHus
N
N

Byner npouzEenEH NOMCK TEKYWErD M 0GHOENEHHOMD
MPOrpatFAHOrD OSECNEYEHMA HA KOMMBKTERE, YCTAHOEOYHOR
K.OMOSKT-AMCES 080PYL0BaHHA MM Ha Bed-ysie Windows
Update [o Bawero paspeweHHAl.

Nonmuka KoHPHIEHUMANEHOCTH

Fazpewwre nograauetue k yzny Windows Update ona
MOMCE S NPOrpardtHara ofecneseHuR?

(& Ha. Toneko g 3TOT pPas

' Na. ceiMac 1 kamObIE Pas NPM NOLK 04U
YCTPORCTES
% Her, He BaToT paz

1A Npogon#eHWA HakrWTe KHonky "' anes’

< Hazan I Hanee » I OTreHa

Puc.5. 3amyck mactepa ycTaHOBKHU JipaiiBepa

— Bamperute noakmodenue k y3ny Windows Update Beiopas nyukt HeT, He B 3TOT pa3

Hanee »
U HAKMHUTC

Macrep HoOBOro 0G0pYLOEAHHA |

MacTep HoBOro o6opynoBaHus
hil'\
\?

3TOT MacTep NOMOrAET YCT AHOEMTE NPOrparkHoe
OBECMEYEHME 417 YKASIHHOrD YCTPONCTES:
DT-964

Z\'\:I Ecnu ¢ ycrpoficTeom nocraenaerca
~ YCTAHOBOYHLIA AMCE, ECTABbTE Bro.

Brifepure geficTEME, KOTOROE CABAYET BRINOAHMTE.

' ABTOMATHYECKAA YOTAHOBHA [peromMeHnyeTCa)
% UCTaHDBKAE WS YKASEHHOMD MECTa

[\ Npogon#eHUA HaskruTe kHonky ' anee'’

¢ Hasan I Hanee » I Ortrena

Puc.6. Bri6op Buga ycTaHOBKH

— B oTkpbIBIIEMCS OKHE BBIOEpUTE MTYHKT Y CTAHOBKA U3 YKA3aHHOI'0 MeCTa U HaXMHU-
ANEE
Te _



MacTep HoBOro oGopYl0BEaHHA

JanafTe NapaMeTpH NOMCKA M YCTAHOBKM.

i BRINOAHWTE NOMCK HAWG0NEE NogA0LAL ErD APpaHEEpa B YEIZAHHER MECT R,

Mcnonezyime dnaski 4nA CUKeHMA MW PACILIMPEHMA OGNACTH NOMCKA, BEADMAIWLER
M0 YrADTYAHHID A0KANEHEIE NankH M CherHbIE HOCKHTENM. BYleT YCTaHOBAEH HaWannEs
Nogx00 AW KA gpakiEep.

I_ Mouck Ha CRMEHHE!E HOCHTENAN [,ELMCKETEIH, KCIMI'IEIKT-]J.HCKEIH...]

|7 Branure cnegyol s MECTO NOKWCKS:

[2Reallime_PCR v7 3\Drivers_D 96 =]

" He BbINoaHATE nouck. A cam BeIGepy HY#HEI LpaHEEp.

3TOT NEPEKAKDYATENE NPHRFEHAETCA ANA BEIODPa APAHEEPa YCTPORCTES MS CIIMCKA.
Windows He MOXET FrapaHTMPOESTE, YTO ERIBPAHHEIN EarK ApafEep AULET HAMGDNEE
MOGE00ALME LA HAMEDLW Er0cA 080pYL0BaHHA,

¢ Hazag | Hanee » OTmeHa

Puc.7 Tlouck mamku Drivers_DT96X Ha KOMIaKT-IHCKe

B okze 3amanus napameTpoB noucka M ycTaHoBKH (Puc.7) ykakuTe myTh K Malke C
ApaiiBepoM JJIsl Yero MOCTaBbTE TaJIOUKY B OKOIIKe BKJIWYHTH ciexyroliee MecTo

IMOUCKA U HAXKMUTC KHOIIKY .

O6zop nanok EE
BrifepHTE Nanky, CoAepH#allyHD ApaFAEEpE! ANA 3TOrD
oBopY A0BSHHA,
= \;} 090303_2004 [£:] ;I

) DMA-Technology SOFT
=l ) RealTime_PCR w7.3

DTa6x

I Drivers_DT322
| Déwme gorymeHTEl

=
I OokyreHtel - Admin - I
3

«f
ﬂ,.ﬂﬂ NPOCMOTRA NOANAN0LE WenKHE|TE Mo NNHICHEY .

Ok I OTHMEHS |

i

Puc.8. Beibop namku Drivers_DT96X Ha KOMIaKT-AHUCKe

B OTKpBIBHIEMCA  JOIIOJIHUTCIBHOM  OKHC O030p mnamoK YKaXuTe

K

Drivers_DT96X Ha KOMIaKT-TUCKE U HAKMHUTE KHOIKY

nanky

Y6enuBuincey, 4To NyTh K Mamnke c japaiiBepom B okHe (Puc.7) yka3zaH mpaBWIIBHO,

HAXXMUTC KHOIIKY .
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Macrep HoBOro 0GOpPYLOBAHHA |

preiiasmi
BriGepure HauGonee NogxoqAWEe NPporpaMMHOE DGECneYyeHHe AnA 3Toro u@wul

&

DT-964
=

EIan:aHHe| EEDCHH| WaroTosurent | Pasrewerme
ODT-964 1.000 DHA Technalogy o wwindowshinfoemd. inf

DT-964 1.000 DMA Technaology o

& JNpaieep (es uWPpoEoR NoANHCH!
CEE1EHWA 0 NOANHCEIEAHWN ADAREEDOE

¢ Hazan I Danee » I OTreHa

Puc.9. Beibop inf-daiina Ha KOMITaKT-IUCKE

BeiGepure mocnenHio0 Bepcuio apaiiBepa M, HECMOTPS Ha COOOIIEHHE MacTepa:
“/IpaiiBep 0e3 nu¢poBoii MoANMCH” - TOATBEPAUTE BBHIOOP JpaiiBepa, HAXKAB KHOII-
Hanee > I

Ky

Yeravoeka o00pynoBaHHA |

L ] E [porpardraHos oBecnedeHHE, YCTAHAEAME SO 0,14
L
DT-364

HE TECTHPOEANDCE HA COEMECTHMOCTE ¢ Windows XP. [
MNogpofHEE 0 TaKor TECTUDOESHMM., |

YcTaHoBKa 3TOMo NporpaMMHoro oGecneYyeHHs MOXeT
HApYwHTE patory cucremul. Microsoft pexomengyer
NPEKPATHTE YCTAHOBKY H 0OpaTHTECA K NOCTABWHEY
NpoOrpaCMMHOro odecneyeHiA 3a EEpCHER, Npowenwen
NMPOEEPEY HA COBMECTHMOCTE.

Bre paeHD NpogoasuTE | | [lpekpaTHTE YoTaHOEKY I

Puc.10. [Iponomxkenue ycranoku Drivers_DT96x

B oTtBeT Ha coobiieHne MacTepa 0 TOM, YTO JIpaiiBep HE TECTUPOBAJICS HAa COBMECTU-
MOCTb C ONEpAlMOHHON CHUCTEMOMW, MOATBEpAUTE BHIOOp ApaiiBepa, Ha)kaB KHOIKY
Bre pagHD Npooon#1Te |

B cnenyromem okne mactepa (Puc.11) ykaxute myth k daiiny Dt964.Sys Ha koMmakT-
ﬁﬂﬁsup

AUCKE IJI Y€TO HAXKMUTE KHOIIKY



< \RealTime_PCR »7. 3Drvers_DT396x |—

[TEHE

Puc.11. ITouck ¢aiina Dt964R.Sys Ha KOMIAKT-TUCKE

B ortkpeiBmieMcs nononnutensHoM okHe Ilouck ¢aitia Haiigute 3T0T ibaix’m B MaIKe

Drivers_DT96X Ha KOMITaKT-IUCKE, YKAXKHUTE €r0 U HAXKMHUTE

MNouck wafna

Puc.12. Tlonreepxaenue daiina Dt964.Sys Ha KoMTaKT-AHCKE

Y6enuBiuce, 4to myTh K (aitiny B okHe (Puc.11) yka3aHn npaBuiIbHO, HOKMUTE KHOTI-
Ky

[Tocite cooOmieHnst MacTepa O 3aBEPIICHUH YCTAaHOBKHW JpaiiBepa (Puc.13) Haxkmute

e |
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MacTtep HoBOro 0GOpPYLOBAHHA |

N 3aeepweHune paboTuH MacTepa
Q‘h HoBoro oGopyaoBaHus

~§

bl acTEp SAEEPWMA YCTAHOBKY NPOTrpErdd 00s;

DT-364
o

1A 3akpemyA MacTepa HasmuTe kHonky ' ToToen'

H EEeT I [oToEo I [ITtiEeHE

Puc.13. 3aBepiieHre ycTaHOBKU JpaiiBepa

— B cmyuae ycnenrHoil ycTaHOBKH JipaliBepa CHCTEMa BBIBEJIET HA MOHUTOP COOOIIEHHE:

i) Hafgeno nosoe ofopynosanue IE‘

Hoeoe ofopynoBaHHE YCTAHOBAEHD H MOTOED K,
HCIONES0ESHHID,

Buumanue! Ilpu ycTanoBke apaiiBepa npubopa Ha KOMIIBIOTEp C ONEPAIMOHHON CHUCTEMOU
Windows 7 u Windows 8 oxkHo MacTep HOBOro 000pya0BaHUsi aBTOMAaTHUYECKH HE BBIBO-
nutes. [l yCTaHOBKHY JIpaiiBEpa BBIIIOJIHUTE CIEAYIOLIEE:

— TIlocne mnoaxmioueHuss mnpudopa K KOMIBIOTEPY BbIBEAUTE OKHO Jlucmeruep
YCTPOHCTB, MIETKHUTE MPaBOH KHOMKOW MbImK 1o crpouke DT-964 (C Bockiuiia-
TEJIbHBIM 3HaKOM Ha KelITOM (OHE) U B MOSBUBILEMCS crucke BbiOepure OOHOBUTH

ApaiuBep.

— B mnosBuBmemcs oxkne OOHoBJienue apaiiBepoB BbiOepute Ilomck W ycTaHoBKa
ApaiiBepoB BPYYHYK M, HakaB KHONKY OQ030p, ykaxute manky Drivers_ DT96X Ha
KOMIIAKT-AUCKE WU JI00OM ApyroM Hocutene uHdopmanuu. Ecnu Ha koMmbroTepe
ycranoBiieHa 64-x paspsanas OC, ykaxure nanky Drivers_ DT96x_W64.

— Haxwvure kHOTIKY Jlajiee W 3aBepIIUTe YCTAaHOBKY JpaiiBepa COTJIACHO MPOIEAypE,
onucauHou B 11.3.3.1.

Buumanue! YcranoBka apaiiBepa mpulopa OCyIIECTBIISETCS TOJIBKO MPU MEPBOM MOJIKIIO-
YeHUH NMPUOOpPa C JAHHBIM CEPUITHBIM HOMEPOM K KOMITBIOTEDY.

3.3.2. YcranoBka nporpammsl RealTime_PCR
YcranoBka nporpammbl RealTime_PCR BeimonHsieTcs B ClieAyIONIEM MOPSIKE:

— 3amyctute mporpamMmy Setup, HaxOJANIYIOCS Ha BXOJAIIEM B KOMIUIEKT ITOCTaBKH
KOMIIAKT-JIMCKE.
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— Tlocne 3amycka mporpamMMsbl Setup Ha SKpaHe MOHHTOPA MOSBUTCS THATIOTOBOE OKHO C
IpeUT0KEHHUEM BBIOpaTh A3bIK ycTaHoBKU Pycckuit/English (Puc.14).

BrtiepHTe ASHIK YCTAHOEKH

Bridepure Az, KOTOPEIA GU0ET MCNONES0EaH
E MPOWECCE YCTIHOEKH:

Ok I OTrieHa |

Puc.14. Bi6op s3bIKa yCTAHOBKH ITPOTPAMMBI

QK.

BriOpaB 361K YCTAHOBKH MPOTPAMMBbI, H&KMUTE KHOITKY . Ha skpan Gyner BbIBe-
JICHO JIMAJOrOBOE OKHO C YKa3aHHEM BEPCHHU IPOTPAMMBI U PEKOMEHIAIMA IO YCTAHOBKE
(Puc.15)

]ic.EL Ycranosra — RealTime_PCR M= B |

Bac npvBeTtcTBYeT MacTtep
vcTaHoBKM RealTime_PCR

MNporpararaa yctanosut BealTime_PCR 7.3 Ha Baw
K.OMMBKTER.

PEKDMEH.IJ.';IETCQ SdEpbMe BCE NPOYHE NPMNOKEHIA NEPED
Ter, Kak NpogdonsHTE.

Haurame «Jlanees, yTotel ApOAONKWTE, Wi «0TMeEHa:,
YTOOEI BEIETH W3 NPOrpattbl YCTAHOBEH,

Danee » I OTraeHa

Puc.15. Macrep ycranoku RealTime_PCR

ITocJie BBIMOJHEHHUS PEKOMEHIAIMIA TIPOTPAMMBbI, HAKMUTE KHOIIKY L

[TostBUTCS TUAIOTOBOE OKHO C MPEANIOKEHUEM BBIOpATh MANKy A YCTAHOBKHU MPOTPAMMBI
(Puc.16). MosxHo coriacuthest ycraHoBuTh RealTime PCR B manky, 3a1aHHyIO 110 yMoOJT4a-
HUIO, 33/1aTh MyTh K HY)KHOU IaIKe B M0JIe BBOJIA C KJIIABUATYPhI WM BBIOPATH JIIOOYIO MaIKy

Dozop »»
Ha JXECTKOM JHMCKE, Ha’KaB KHOIIKY ;l (peKOMeH}IyeTCH yCTaHAaBIMBAaTh MpPOrpam-
My B NAIIKy, 33JaHHYIO [I0 YMOJIYaHHIO).
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]inzl Yecranosra — RealTime_PCR = R

Bmfop nanku YycTaHOBKM
B karyw nanky Bri woTvme yoTanoerme RealTime FCR?

‘J Mparpatara yctanoedt BealTime_PCR B cosaymwyn nanky.

Hasraure «lanees:, yrotel npoponsure. Ecnu Bel somire BRISpaTe opyrgo nanky,
HamrauTe «az0ps.

IE: “WProgram FileshDna-TechnologyhRealTime_PCR Oazop... I

TpetueTcA KAk rAHMUrYr 14,7 MA ceoSogHoro gMCcKoEOro NpoCTpaHCTES.

Essiat

¢ Hazan | Nanee » OTreHa

Puc.16. BeiOop manku ycTaHOBKU MPOTPaMMBI

danee >

Br10paB nanky, HaXKMUTE KHOIIKY

lNanka cymecreyer E |

P Manka
-

o
/ C:%Program Filez\Dna-TechhologysRealTime_PCH

y#e cywecTeyeT. Boé pagHo yoTaHoBMTE B 3Ty nanky?!

Da I Het |

Ecnu takas mamnka YiKE CYH_ICCTBieT, HAITpUMCED, IMpHU NEPCYCTaHOBKE MMPOTpaMMbI IIOATBECPAN-

Te ee BbIOOp, HaXKaB KHOIIKY

IlosiBuTCSA ANAJIOroBO€ OKHO C MPEATIOKCHUEM BI)I6paTI) Ha3BaHUC IMAIIKU B MCHIO HyCK, B KO-

TOpPO#i OYyIyT CO3aHBI SIPIbIKK mporpammsl (Puc.17).
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:' YUcranoexa — RealTime_PCR

BuitGepure nanky g MmeHo «llycks
0 Nporparra YCTAHOBK M A0M#HS COZ0ETE APNBIKY

Puc.17. BeiOop nanku it CO3/1aHus SPIIIKOB
CornacuBuiuch ¢ niezmoxceHHHM 10 YMOJIYaHHIO BapUAHTOM, MJIU BBIOpAB CBOM, HAXKMHUTE
Ha KHOIIKY

[osiBUTCS AMANOroBoe OKHO ¢ MH(pOpPMAIKel 0 FTOTOBHOCTH IPOTPaMMbl YCTAaHOBKH U €
NPE/UIOKEHUEM YCTaHOBUTH nporpammy (Prc.18).
{8l Ycranoska — RealTime_PCR
Bcé rotoeo K YCTaHOBKE

[Mparparra YoTaHOERKW FaToBa HavaTe yoTaHosky RealTime_PCH na Baw
KOrMBTER.

[t = =
I L B S|

Puc.18. CooOrieHne 0 TOTOBHOCTH K YCTAHOBKE

B ciydae corytacus ¢ yCTaHOBKOW IMTPOTPaMMBbI, HAXKMHUTE KHOIIKY _I
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',i,nzl Yecranoeka — RealTime PCR !EI E |

3aeepuweHue MacTepa yCTaHOBEM
RealTime_PCR

Mporparraa RealTime_PCR ycTaHoBneHa Ha Baw
KOMMBOTER. [1PHADHEHKE MOMHD SaNYCTHTE C NOROLL B
COOTEETCTBYHWEND SHAYKE.

HastrauTe £ 3aBEpWMTES, YTOOE BRIFT W3 NpOrpardrel
YCTAHOBK M.

JABEPLWHTE

Puc.19. 3aBepmienue pabotsl Mactepa ycranosku RealTime_PCR

JaeepumTe
JlJ1st BBIXOJIa U3 IPOTPaMMBbI YCTAHOBKH HAXKMHUTE KHOTIKY
Buumanue! 11 o6ecriedeHrss BO3MOXXHOCTH MHOTOIIPHOOPHOTO peXKKMa pabOThI B COCTaB
nporpammbl RealTime_PCR BxoauT cooTBeTCTBYIOIIas City:x0a — Server FX2Device. Dta
CITy>k0a 3aIycKaeTcs TPy TIEPBOM 3aITyCKe IPOTPaMMBI B PEKUME

Padara ¢ nprdopor , C BEIBOJIOM 3HAUKa B npaBoii yactu Ilanenan 3a1a4 u ocra-
eTcsl B ONepaTHBHON MaMATH KOMIIBIOTEPA 0 BHIKIIOUEHHS HOCIIEHETO.

IIpy HaxxaTHM NpPaBOM KHOMKOM MBIIIN HA 3TOT 3HAYOK HA SKPAH BBIBOJUTCS CIIEAYIOLIEE
OKOIIKO:

[NoKasare ciHcor NpHAopOE

x Orenboumte Server AT

Br160p neBoit kHomnko# Mbly nyHkTa [loka3zaTe ciucok nmpudopoB MpUBOJIUT K BHIBOAY Ha
9KpaH OKOIIKA CO CHUCKOM MOAKIIOYEHHBIX K KOMIIBIOTEPY TPUOOPOB.

1 [ASx305 =] 01984 Ox1994 O0x00ZE08Z20
£ |ASx307 96 01984 0x1994  Ox00000000
3 |ASx403 ] 01984 01994  Ox00000000

Br100op 11eBoit KHONKON MBIIIM MyHKTa OTKIIOYMTL Server_RT npuBouT K yAaJeHUIO J1aH-
HOM CiIy>KObI U3 ONEpPaTUBHOM MaMATH KOMITbIOTEpA (3TO JEHCTBUE MPUMEHSETCS] TPU OOHOB-
JICHUU TIPOTPAMMBI).
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4 Tlopsimok pa6oThI ¢ MpUdOPOM

4.1. Bkirouenue npu6opa u 3anyck nporpammbl RealTime_PCR

YO6enuBIINCh, 4TO IPUOOP COCITMHEH ¢ KOMIbIOTEpoM ¢ momoinsio USB kaberns, BKIrOUYHTE
IpUOOP ¥ KOMIIBIOTED.

Hcnonp3ys nkoHky S Ha Padoyem croJie, min yepe3 MeHro Ilyck onepanroHHON cucTe-
mbl Windows 3amycture nporpammy RealTime _PCR. B okne BbiOopa pexuMOB paOOThI
(Puc.20) o ymonuanuio ykaszan omnepatop I'octb. [Ipr HEOOXOMMOCTH BBIOEPUTE APYroro
oreparopa WiH J100aBbTE€ HOBOTO, HA)KaB Ha CTPEJIOUKY CIIPaBa M 3amojHUB nojisi Oneparop
u Jlupexropus. Haxxmure OK u Beibepute pexxum Padora ¢ mpudopom.

[oHYapoEa

Pafiota c npudopam
MNpocmoTp aprmea

CmaeHa

Puc.20. OxHo BbIOOpa peXUMOB PabOTHI.
IMocne 3amycka nporpammel RealTime_PCR B pexume Pagora ¢ mpuéopom Ha dKpaH Mo-
HUTOpa Oy/AeT BBIBEICHO pabodyee OKHO MPOTPaMMBI C MHIUKAIMEH COCTOSHUS MpUOOpa B

CTaTyCHOW CTPOKE WD RNy manoroBoe okHO CIHCOK npudOpPoOB C MEepeUyHEM
prOOPOB, MOAKIFOUYCHHBIX K KommbioTepy (Puc.21).

@ Cnucok npubopos e
= CepriiHEIR HomMep |E1awc| FID | viD | HandleWin | -
i AsSD302 26 Ox1964 | 0x10904 [SLLL
2 ATCN10 48 Ox1964 | Ox1904 Coo (WO
i ABBNO3 192 | Ox1964 | Ox199A oo (MO0
[ il
[ qF ﬂnmnﬂmm” = OTHAO4ATE | [ Cmera ]

Puc.21. OxHO MOAKIIOYEHUS TPHOOPOB.

BriGepure ipubop uist 3aI1yCKa M HAKMHUTE KHOTIKY o MNoakaioure |

[TpuGOp COETUHUTCS ¢ KOMIILIOTEPOM, M B CTATYCHOM CTPOKE OKHA paboTHI ¢ MPUOOPOM HH-
| ThmGop BKITFYEH

JUKaIHA COCTOSAHUA an/I6opa CMCHHUTCS Ha
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[Tocne TecTpoBaHUs U MporpeBa MpubOOpa WHIUKAIUS €r0 COCTOSHUS B CTaTYCHOM CTpOKe
op BKIIOYEH

CMeHHTCS Ha | M
bukaum.

, ¥ IpuOOp OyIeT rOTOB K BBHIMOJIHEHHUIO MPOTPAMMBbl aMILTH-

IToxpo6HO nporeaypa 3amycka u padbotsl ¢ mporpammoii RealTime _PCR omnwucana Bo BTopoii
YacTH PyKOBOJICTBA 110 3KcIuTyaTanuu «[IporpamMmmuaoe obecrieueHue».

WNuaukaiust COCTOSIHUS MPUOOPA B CTATyCHOM CTPOKE CBUICTEIHCTBYET O CICIYIOIIEM:

 TpuGop BKIIIOYEH nprOOp BKIIOYEH U FOTOB K padoTe (3e1eHblii Gon).

| Tlpnop BIUIOYER npubOp BKIIOYEH, HO HE TOTOB K paboTe (KeNThIi (OH) - UIET Mpo-

rpeB npubopa. [Tocne mporpesa (o0buHO HE Ooniee 10 MUHYT ¢ MOMEHTA BKJIFOUYCHHS) I[BET
(boHa U3MEHHUTCS C HKEJITOrO Ha 3eJICHBIH.

DyacouptDLIFETIO MEE Ry npubop OO BBHIKIIOYEH B MOMEHT 3aIlycKa MPOrpamMMbl, 00 He
MOJIKJIFOYEH K KOMIBIOTEpY ¢ omortbio kabens USB2.0 A-B, nu6o He BeiOpan B okHe Cnu-
COK pudOpPoOB.

Buumanue! OnuH KOMIIBIOTEP MOXKET YIPABIATH padOTON HECKOIBKUX mpubopoB. [Tpu sTom
MPUOOPHI TOJDKHBI OBITh COSTMHEHBI ¢ KOMITbIoTepoM uepe3 USB-mopThr.

HpI/I pa60Te B OJHOOKOHHOM PCKHUMC OIICPATOp AOJIKCH IMOAKIIOYATh U OTKIIHOYATh BBI6paH—

gF MograouTe " = (g N04HTE

HBIM IpUOOp KHOMKAMH okHa Cnimcok nmpudoOpoB, KOTOPOE
npu 3amycke nporpammbl RealTime_PCR BbIBoaMTCS Ha 9KpaH aBTOMAaTHYECKH, a IpU pabore
C IpOrpaMMO¥i BBI3bIBAaETCs ¢ OMOIIbI0 MeHI0 HacTpoiikn/Cnucok npuéopos.

[Tpu paboTe B MHOTOOKOHHOM DPEXHME, Ha KaKIblii MPHOOP 3amyCKaeTcs CBOSI Mporpamma
RealTime_PCR B otaenpHOM okHe. [Ipy 3TOM MOXHO OJHOBPEMEHHO KOHTPOJIUPOBAThH pado-
Ty HECKOJIbKUX MTPUOOPOB.

B cTaTycHOli cTpoKe 0TOOpaKaroTcs TeKylue gata u Bpems << Mapr 2010, 204433 "9 rapoxe 3a-

BOJCKOH HOMCP HpH6opa U BapUAHT MPOIIMBKU OITHUYCCKOTO KOHTPOJUICPA, HAIIPUMEP:
ATD46 OPFTICS 3.07 48 0610971

4.2. lloaroroBka nmpudopa k nposeneHuro [P

[TpoBepka roroBHOoCcTH TiprbOpa Kk mpoBeaeHuto [P ocymecTBiseTcss aBTOMaTUYeCKu TPH
KaKJOM BKJITIOYeHHH Tpubopa. [Ipu 3ToM npoBepsitoTcs TemrepaTypHble peXUMbl TEPMOOIIO-
Ka: TeMIIeparypa paanaropa, TeMIIeparypa TEPMOCTaTa U TEMIIEPATYpa KPBIIIKA HA COOTBET-
CTBHE JIOMYCTUMBIM 3HAYECHUSM.

4.2.1. IIpoBepka reoMeTpH4eCKUX HACTPOCK

Bunmanue! [1pu nepBoM BKITIOYEHUH PUOOpPA MOCIIE €r0 TPAHCIIOPTUPOBKU WIIH JTFOOOM Tie-
PEMEILEHUN PEKOMEHAYETCsl MPOBECTU IPOBEPKY IEOMETPUUYECKUX HACTPOECK ONTUYECKOIO
OJIOKA.

[Toapo6HO mporeypa MPOBEPKH TEOMETPUUECKUX HACTPOCK OMUCaHA BO BTOPOM YaCTU PYKO-
BOJICTBA M0 3Kcmutyarauuu «IIporpammuoe obecrieueHue».

Ha u3o0pakeHnH JTyHOK TepMOOJIOKAa KOHTYpbI, 0003HaYaIoNMe TPaHULbl 00J1acTH U3Mepe-
HUS (KpacHBbIE OKPYKHOCTH), TOJKHBI TIOJTHOCTBIO 3aKJIF0YaTh CBETOBBIC MATHA. Ecim okpyx-
HOCTH CMEUICHbI OTHOCHTEIHHO CBETOBBIX IATEH, HEOOXOAMMO NMPOBECTH KOPPEKLHUIO I'eo-
METPHHU ONTHYECKOTO n3o0paxenus (Puc.22).
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& MpocmoTp MsobpaxkeHns (e |

Hactpoitkn Ouwdposka curdana  Cratuctuka  Zoom

@ Fam - KoopamHaTk! yrnosko Tovek
Al: X=103 = Y=245 = (= 0
AS: X= 648 = Y=246 = (= 0
F1: X= 103 = Y= 44 = (= 0
F8: X=648 = Y=45 = 0 e 0

PESMED CBETOBOro NATHa

] Re= 28 5 Ry= 14 =
@ MpocmoTp...
I Mokasats Macky [7] AenonnuTensHan koppekuna
Ok

I OTmeHa ‘

= - . BepHYTbCA K HEYENEHEIM SHENEHWAM ‘
50 ~ | kcnosuuma nsmepenmi (0-10000 mcex) I ¥

"' MpocmoTp nsobpaxenna lé]

Hactpoitkn Ouwdposka curdana  Cratuctuka  Zoom

@ Fam - KoopamHaTk! yrnosko Tovek
Al: X= 54 = Y=249 = (= 0
AlG: X= 650 = Y=249 = (= 0
L1: X= 91 = Y=38 = 0 e 0
L16: X= 645 = Y=38 = (= 0

PESMED CBETOBOro NATHa

] RFx= 16
@ Mpocmotp
. Mokasats Macky [7] AenonnuTensHan koppekuna
Ok

I OTmeHa ‘

I BeDH)‘TbCﬂ K Ha4yaneHbIM SHa4YeHUAM ‘

2000 = 3kcnosuuma nsmeperni (0-10000 mcex)

6)
Puc.22. TIpoBepka reoMeTprIeCKUX HACTpoekK (a — momudukarms S, 6 — momudukarms L)
4.2.2. YcTaHOBKA DKCIIO3UIMHU ONITHYECKUX U3MepPeHu i

Buumanmue! 3aBojckue mapameTpbl SKCIO3UIIMKA ONTHYECKUX HU3MEPEHHUH SBISIOTCS ONTH-
MaJbHBIMU Ui paboThl ¢ Habopamu peareHToB OO0 «HITO JTHK-TexHomorus» 1 moaxoasT
JUIsi OOJIBIIIMHCTBA CTAHJAPTHBIX MPUIIOKEHHUH. M3MeHeHne 3KCro3uliuu TpeOyeTcs JIUIIb B
ClIy4yae CYIIECTBEHHOTO OTJIMYMS MCHOJb3YEMBIX PEAKTHBOB OT cTaHAapTa. OKHO yCTaHOBKH
HKCIMO3UIIUH ONITUYECKIX U3MEPEHH MmoKka3aHo Ha Puc.23.
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Puc. 22. OxHO HACTPONKU HKCIIO3UIIUU ONITUYECKUX U3MEPEHUI.

[Toxpo6HO mpouenypa BbIOOpa BEIMYUHBI HKCIO3ULIMU ONMCaHAa BO BTOPOM YacTH PYKOBOJ-
cTBa 1o dKcruryaranuu «IIporpamMuoe obecrieueHue».

4.2.3. IlpoBepka YUCTOTHI JIYHOK TepMO0OJI0Ka

O yucTOTE JYHOK TEPMOOJIOKA CBUJECTEILCTBYET OTCYTCTBUE SIPKHMX ISITEH Ha M300pakKeHUU
IIYCTBIX JIYHOK IIPH IIPOBEPKE T'€OMETPUUECKUX HACTPOEK onTuyeckoro 6yoka. [Ipu sTom Be-
JIMYMHY 3KCIO3ULUN PEKOMEHYETCsl YBEJIMUUTh B 2-3 pa3a M0 CPaBHEHMIO € paboveH.

ITpoBepKy YMCTOTHI JIYHOK HEMOCPEJICTBEHHO epel YCTaHOBKOM MPOOHPOK ¢ o0pa3uaMu 1is
npoenenus [P pekoMenayercss mpou3BOANUTh, €CIIH NEPE] TUM Obljla BEPOATHOCTh UX 3a-
IPS3HEHUS.

PerynspHas mpoBepka YHCTOTHI JIYHOK TEPMOOJIOKA JOJDKHA OCYIICCTBIIATHCS OIEPATOPOM
COTJIaCHO MpaBWJIaM TEXHUYECKOTO 00CTyKUBaHUs Mpudopa (cMm. 1. 5).

4.2.4. U3mepeHue BbICOTHI NPOOHPKH

W3mepeHue BBICOTHI MPOOUPKH PEKOMEHAYETCS MPOU3BOAUTH MPU MEPEXoje Ha APYrod THI
MPOOUPOK WUJIM CTPUIIOB, UM IIPU BOSHUKHOBEHUH COMHEHHUSI B KaU€CTBE NMPUKUMa MPOOUPOK
“ropstuei KpbILIKOM™ .

Jli1s n3MepeHus BBICOTHI TPOOUPKH BBIIOJIHUTE CIIEAYIOLIEE:

J OTEpETE GAoK
— HaAXMHUTEC KHOHKy

MEpHO 10 MaTPHUIIE TEPMOOIIOKA;

U YCTaHOBUTE MPOOUPKHU WM CTPHUIIBI paBHO-

— BbIOepute Komanny Hacrtpoiiku//lnarnoctuka npudopa/lI3mMeputs BHICOTY TPOOUPKH,
U JIOKAUTECH COOOILCHHUS:
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BHuMaHuUE! |

| BHumate! Hameperue BeicoTe! NpofkprK npowno yenewrol [h=6091]
‘(/ CoMPEHHTE 3TY BEAHYHHY 407 NPOBELEHHA NOCASAYILMA OMTHYECKHE HIMEDEHHNA?

Oa I Her |
— COXpaHHTE U3MEPEHHYIO BBICOTY MPOOUPKH, HAXKAB KHOIIKY

Buumanmue! IIpu usmepeHun BBICOTHI MPOOUPKH PACIIOIOXKUTE PABHOMEPHO IO IUIALIKE HE
MeHee 16-Tu IpoOUpOK WK 2-X CTPUIIOB.

4.3 Co31aHue MPOTOKOJIa U3MEPEHUIT U MPOrpPaMMbl aMILIH(PUKAIUH

[Tocne 3amycka mpubopa co3faiite (OTpeJaKTUPYHTE) MPOTOKOI M3MEPEHHUI U MpOorpammy
aMIUTM(UKAIMKA ¥ BBEIUTE MTapaMETPhl MPEACTOSIIETO 3aycKa ¢ MOMOIIBIO CEPBUCHOM MPO-
rpammbl RealTime_PCR.

4.3.1. 3anoJiIHeHNE MPOTOKOJIA U3MePeHN i

Oxkno 3anonHeHus npotokona (Puc.24) BeiBoauTcs cpa3y mocjie 3amycka MpPOrpaMMBbI
RealTime_PCR wu Bkitouaet B ce0s: moJie i BBOJA JaHHBIX, KHOIKH YIIPABJICHUS 3aIl0JIHE-
HUEM IPOTOKOJIA U TOJE€ CXEMaTHYECKOro OTOOpaKeHHUs PacIHOIOKEHHUs MPOOHMPOK HA Mat-
puiie TepMoOIIoKa.

3anonHuTe IMPOTOKOJ OAHHUM U3 CICAYIOIINUX c1moco0oB:

— wmcnonb3ys nporenypy TecT ¢ COXpaHCHHBIMH CTaHAAPTHBIMH TapaMeTpaMu HCCIIe-
noBaHMs (PEKOMEHYeTCs IIPH BBITIOJIHEHUU CTAHJAAPTHBIX WCCIICIOBAaHUHN B KIMHHYC-
CKOH J1abopaTopun);

— C UCIIOJIb30BAHUEM COXPAHCHHBIX PAaHEC 1a0JI0OHOB IIPOTOKOJIOB.

Buumanue! He 3anonssiite npotokos 6e3 Ucnoiab30BaHus mporenyps! TecT, MOCKOIbKY IpU
3TOM He Oyner akTuBHO OkHO Ilapamerpbl ana/ju3a, u He OyIyT HUCIIOJIb30BAaThC KO3 DU-
IIUEHTHI ONTUYECKON KaIIMOPOBKH MpHoOpa.

B npouiecce co3nanus TecTa U 3aM0IHEHUs IPOTOKOJIa BBEIUTE CIAEAYIOUIYI0 HHPOPMAIHIO:

UEHTUPHUKATOP (OMUCaHNE) KaXKA0H MPOOUPKH;
—  THUH KaXJ10¥ mpoOupKwy;
—  KOJIMYECTBO AyOJIeH KaxkJa0ro 00pasia,;

— KOHIIEHTpAIUIO KAIMOPOBOYHBIX 00pa3loB (MPH MPOBEACHUH KOJIWYECTBEHHBIX HC-
CJIeIOBaHUM);

— ucnoas3zyembil Gpyopodop (pryopecueHTHas METKa) U €ro Ha3HAueHUE;
— pacrnonoxeHue NpoOHpoK B OJI0KE aMITH(pHUKATOPA,;
— HOMep MPOTOKOIA,;

— WM omeparopa.
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[Tponienypa co3ganusi (pemakTUpPOBaHUS) MPOTOKOJIA MOAPOOHO OMUCaHAa BO BTOPOM YacTH
PYKOBOJICTBa 10 3KCIuTyaTaruu «lIporpammHoe obecriedeHme.

r |
@ Reallime_PCR_A7YDO4 (= [ B [
Pexcum Tect  Hactpoiikn  MNomowe
& Mpotokon Zanyck NporpaMmMe! SMIIMGUKELIN _1 Hoeeiit npotokon [ Dmepeims m MpocrmoTp apatea
Homep npoTokona: 0 = lima OnepaTtopa: Oata: 20 Oexatpe 2010
- By Wvnopt B ﬂbTHTEC:I]
Ne ‘Hnmmw;eamp H‘ Teor | T | Koruerpaws | @ | S| - | @) = - - IoGasnTs
npotipin (@) @ @ @ @ | 7o, | Hex | Rex | G IO

01|25 Opasen 25 () O - v ¥ [ & tmea || @ nocne

D2 |26 Opasew 26 [ MRSA [0 ¥ ¥,

02|27 | Ofpasen2’ [J MRSA [ v [ T4k nosasumcmpoey |

s |22 Ofpasew28 (] MRSA [ v ¥, [ = Ymwmopoy || TP

(05|25 Ogpazeu2s (0 MRsA | O v ¥ [ X Owcnmmpororon | @ Ofetsreni

D8 |30 O6paseu 30 [C] MRsA (| v ¥, [ S ——— ] (©) HayuHsiid

D7 |31 Opasew 3! [J MRSA O v ¥,

"pa |32 Opasew 3z (| MRSA [ v ¥,

(1|33 Ofpaseu 3’ |[J) MRSA =[O v 1 g 3 4 H 6 7 8

£2 |34 Ofpasew 3 [ MRSA [0 ¥ ¥,

TE2| 35 Obpaseu 35 () MRSA | [ v ¥ -

T4 |36 Ofpaew 36 (] MRSA [ v ¥, B

Tes |37 | Ofpasew3? ()| MRSA | O v

Tes |38 Ofpasen3s [] MRSA [ ¥ ¥ ©

"e7 |39 | Ofpasew3s ()| MRSA | [0 v ¥, D

Tea |40 Opaseu 40 (| MRSA [ v ¥,

TR |41 Ofpaseudl () MRSA | [0 v ¥, £

TPz |42 Opaseud? [ MRSA [0 v ¥, F

TF2| 43 Opaseu dd [ MRSA [0 v ¥

Tra |44 | Ofpasewdd (] MRSA | [ ¥ ¥ [V] AsTosanonterme

E 45 K+ [Cl| MRSA [ ¥ ¥, Z; TlopAROK SaNoMHEHUA

F5 |4 K= [J MRsA g+ v T e e

F7 | 47 K- 0/ MRsaA K- LR

i) ) K [ MRSa | k- ar's o

s MprmeHiTs ] [ Cmmena

20 exafps 2010, 16:13:43 | iipe6op BIGHOGEE ATYD(M OPTICS 2.08.48 29/09/1

Puc.24. OxHo 3anoiaHeHHs MPOTOKOIA.

4.3.2. Co3nanue/perakTupoBaHue NPOrpaMMbl aMILIMpUKaun

[Tocne 3amomHeHUs MPOTOKOJIA U3MEPEHUN TIEpeIUTe Ha BKIAAKY 3almyCcK MPOrpaMMbl aM-
mwinukauuu. I[lo ymonuanuro Oyner BbIBEI€HA MporpamMma aMIUTU(UKAIIMK, YKa3aHHAs B
npouenype Tect, ¢ TOMOIIBIO KOTOPOH 3aMOIHSIICS MPOTOKOJ. ECiii MpOTOKOJ 3amoHsICS
0€3 MCIOoJIb30BaHUs TpoIeaypbl Tect, OyJeT BhIBEICHA MporpaMma amIuTuUKaIuy 3amyc-
KaBIIasics IOCaeaHEeH.

HpI/I H606XOI[I/IMOCTI/I MO’KHO BBIIIOJITHUTE CIICAYIOIICC:

1. OTKpsITH POrpaMMy aMIUTH(GUKAINY C TUCKA, UCTIOIB3YS KHOIKY _ Ofsop.

2. Co3zaath HOBYIO TPOrpaMMmy amiutduKamuy (KHOMKa ] Cosaare |), HCTIONB3YSI
okHo 11labn0H nmporpammsl amrumukaimu (Puc.25).

3. PemaktupoBath  CYHIECTBYIOIIYK0  OpOrpamMmy  aMmiUinpukaiumu  (KHOMKA
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“:* PepakTop nporpams amnAHPHEaILH
BN

=101

WA nporpardre): Iexa.mple OrMcaHme: I

e Gnoka

100 -
o0

- oW
=
L L

[EE-3
=
L

F=T =1
L

Temnepatypa, " C
F

30
20
10

Termnepatupa *C Ill4H | Cek | Hucno umknos | @
0 ] 1
MpegeapuTENEHEIRA Feskim
Nporpee XPEHEHWA

I
w» llatinoH NporpsMMbl aMIAHPHE AUHH

HEETReNHTE |

=] =1«
=1 =1

— HYpanTe cTpoky

JSEENTE CTEGR
R | 4o+ nocne

JlnGEE e, Gek:

—— Yaanure Gnok.

Tun gnoka

& Luea

™ ¥paHeHue
™ "EpuBans nnagneHHa’’

[~ TemneparypHeli Nepenag no Marpyue
[~ HHEPEMEHT No BRErEHI

[ WHKpeMeHT No TeMnepaType

5\

Enoku TemMnepatypHex
KNOE

L

[ MNpensapuTensHeIi Harpes
[V Pestiim #paHeHis

MpHrEHHTE I

OTiena

Ok | OTMeHa

=

u:- PepakTop nporpaMs aMnAHGHEALHH

] L

Puc.25. Coznanue nporpaMMbl aMIuid(GUKAIAH ¢ UCTIOJIH30BaHUEM IIA0JIOHA.

TemMnepaTypHeIA
NepEnan no MaTpHLE

FIHEpEMeHT No

8 [=]E3 |

TEMNEPETYPE

M8 nporpardre; IEKAWLE_]. OrKcanue: I

g

g+ JofasuTs cTpoky

{++ Mofiasurs taok

 ao % nocae

{5 6n0K.{TeMHepa‘rgpa °E| Mw-{ cere{'-l HCAD u.umloe{ @ I I C I DT cek I Pk O N
1 4.0 1 30 1 -y
= MHKkpeMeHT No || = SAEMEERE |
- BpeHeH. __—— Yaanms Snox_|
52.0 0 10 —
2 54,0 0/ 45 v & lon
2.0 0 10  Mayza
i 5 {0 AEHEHHE
3 100 HpaHEHWE MTHHECKAE = "K.pWBan NnagneHda’
H MIMEPEHKA
QDEAaCTE TABNMYHOrD
u NPEACTEBNEHWA MPOrpaMME! [¥ TerneparypHeIi Nepenad No MaTpHLe
= AMA A K AL ;I [V WHkpemeHT no BpemeHu
L [¥ WHEpereHT no TerMnepaTupe
x1 x45 | o
100 94,0°C '
90 01:30 ;
a0 | .
o
= 70
111
% 60 |
% 504 D&nacTe rpaguyeckora
E .l NPEACTEENEHKWA NPOrpaMHs
sl MM HE AL
|
0
10,0°¢C
10
= Ok | OTreHa

Puc.26. PegakTupoBaHue CymecTBYIOIIEH TPOTpaMMbl aMIUTH(DUKALINH.
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[Tponienypa cozmanus (penakTUPOBAHMS) TPOTPaAMMBbI aMILTU(UKAIIMN TTOJPOOHO OMUCaHa BO
BTOPOI YacTH PyKOBOJICTBA MO dKcruTyaraiuu «[Iporpammuaoe obecrieueHue.

4.4. YcTaHoBKa nNpoOMPOK ¢ o0pa3namMu

[t ycTaHOBKH MJTU U3BJICUEHUS TPOOUPOK € 0Opa3IiaMu BBITIOJIHUTE CIEAYIOIIEE:

a)

0)

Puc.27. BHenHmii BU MaTPHUIhl TEPMOOIIOKA B BEIIBUHYTOM ITOJIOKECHUH (a —
mMoudukaims S, 6 — moaudukarus L)

J OTEpETE Gnok,
1. Haxmute KHOTKY B OKHE 3amycK NMporpaMmsbl amMijiupuka-

MU WIH KHOMKY PYYHOTO YIIPABICHUS MPUBOJIOM TepMOOIIOKa U JOKIAUTECH (hUKCa-
[[H TEPMOOJIOKA B BHIIBUHYTOM Mojioxenuu (Puc.27).

2. Ecnm mpu0op 3amyckaercss BIEpBbIE, MPOTPUTE JIYHKH TEPMOOIOKA CITUPTOM (MOXKHO
ucnoib30Bath 96% stanon wim 100% wm3omponaHoi) Kak 3TO OMHCAHO B pasjene 8
(«Texnnueckoe oOcmyXkuBaHHE»). B mporecce skcrmyaranuu mpubopa MpOTHPATh
JYHKH HEOOXOTMMO B COOTBETCTBHU C PEKOMEHIAIUSMH, M3JI0KCHHBIMH B paszelie
«TexHn4eckoe 00CITyKIBAHUE.
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3. YcranoBuTe mpoOUpKH ¢ 00pa3laMu B JIYHKH TEPMOOJIOKa B COOTBETCTBUU C 3aI0JI-
HEHHBIM IIPOTOKOJI0M npoBeaeHus I1LP.

J JaKpbme G0k
4, Haxmurte KHOMKY B OKHE 3amycK nmporpamMmbl amiJnguka-

UMM WM KHOMKY PYYHOIO YIPaBJICHUS MPUOOPOM U JOKIAUTECHh (DUKCAIIMUA TEPMO-
0J0ka B pabouem nosoxxenuu (Puc.l1).

Buumanue! Heo6xonumo ycraHaBiIuBaTh HE MEHEE 8-MHU MPOOUPOK C LENBIO NMPEeJOTBpallie-
HUs ux nedopmanuu. [Ipu MeHbIeM KonuyecTBe pabounx MpoOUPOK JOOABHUTH ITYCThIE MPO-
OMPKH TaKOH K€ BBICOTEHI.

A Buumanmue, onacHocts! B mpubope npemycMoTpeHa aBromMaTudeckas 3arpy3ka u BbI-
rpy3Ka HCCIeayeMbIX 00pa3loB c¢ ¢ukcanuend OJIOKa Ui TePMOCTATUPOBAHUS MPOOUPOK
(Tepmo0OIIOKa) B paboueM mojoxkeHnr. HeoO0xoaumo cieuTh, 4ToObI IPU JBMKEHHUU OJI0Ka B
30HY €ro MepeMEIIeHNH He TOoMNajalid MOCTOPOHHUE MPEIMETHl U MallbIlbl ONEpaTopa, 4To
MOYKET MPHUBECTH K 3aKJIMHUBAHUIO MEXaHW3Ma NIEPEMEIICHHS U TOJIOMKE pruOopa, ClaBiu-
BaHUIO WJIM 3aIEMJICHHIO KOKHBIX TIOKPOBOB OIlEpaTopa.

& Buumanue, ropsiuasi moBepxHOcTh! BJIOK 1 TepMocTaTUpOBaHUSA MPOOUPOK
(TepMOOIIOK) M MOAYNb “ropsiueil KphIIIKK’ TpH paboTe mpubopa MOTYT HArpeBaTbCs IO
100 °C u 105 °C cooTBeTCTBEHHO. 3alpeliaeTcs: U3BjiIeKaTb MPOOUPKH U3 TepMOOIIOKa J0 Te-
pexona mpudopa B peXKUM XPAaHEHHUS C TOSBICHUEM CIIEIYIONIETO COOOIIECHUS:

Brumanuel |

L.l "
1 Mporparara SaEEpLWMNS CEOE BEINOAHEHME M HIXOQMTCA B PEHMME ApaHeHMA]
DnepaTop Mo%ET NEPEHTH K aHAMMEY orTHUECK Y W3tdepeHil

4.5 3anyck nporpaMmsbl aMIIH(PUKATN A

BBenure HeoOXoquMBbIE KOMMEHTapUl 00 OCOOEHHOCTSX U XapaKTEPUCTUKAaX MPEICTOSIIEro
3aIycka, a Takke oobeM pabouei cmecu B MpoOupKe;

Y6C,I[I/IBH_II/ICL, qTo HpI/I60p BKJIIOYCH H BSaHMOHeﬁCTByeT C KOMIIBIOTEPOM, O UCM CBUIACTCIIb-

| ThpmGop BETIOYEH

CTBYET JKEJNThIi WK 3enénplii - Iipep BRIBOYEHT 1y ycaTop B cTaTycHOM

CTPOKE IMporpaMMmehl, 3aIlyCTHUTC nporpammy aMHJ'II/I(I)I/IKaI_II/II/I HaXaTucMm KHOIIKHX

ﬂ Janyck nporpardrel

B mporecce 3amycka mporpaMMbl aMITudUKaIig, BeioepuTe uMsl ¢aiiina u ¢popMar JaHHBIX
JUISL COXpaHeHUs Oyaynux pe3yJbTaTOB ONTHYECKUX W3MEPEHHH, a TakKe Tarky s ero
pa3MelIeHHUsL.

Buumanmue! Eciin Bl Haxkanu kHONKY 3anmyck mporpamMmbl B IIpoiiecce Mporpesa nmpuoopa
op BKIIIOYEH

(>KeNTBIA UHAUKATOP | Tipw B CTaTYCHOM cTpoKe), B okHE TemmneparypHbIi
npopuib OyJeT BhIBEIEHO MUTAIOIIEe COOOIIEHNE O IPOIOJDKEHUH POrpeBa mpudopa:
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TesmnepaTypHbii NpotUnG

E kana

20
&0
40
20 {T =20,0°C

00500 00: 10:00 00:15:00

Amnanoruunoe cooOuienue Oyner u Ha aucmiiee npudopa. Ilocne okoHyaHus nporpesa mpu-
00p aBTOMATHUYECKH MEPEUIET B PEKUM BBITIOIHEHHUS TIPOTPAMMBI aMIUTA(UKAITUH.

Ecnu ectb HEOOXOMMOCTh B aBTOHOMHOHW paboTe mpudopa ¢ ero aBTOMaTH4eCKUM BBIKITIO-
yeHHeM (TIepeXxoJ0M B CILIIIUA PEXHM) IOCIE 3aBEPIICHUS BBIMOIHEHUS MPOTPAMMBI aM-
M (UKALUK, BBITIOIHUATE CIIETYIOIIEe:

1. B okne BoinoJiHeHHe MPOrpaMMbl BKIIIOUUTE CIEAYIOLIYIO OMIUIO:

| BelniounTe NpuGop No SaBEpLEHMIA AMMMMCAKELIMA

[ | 16% | ASY209 OPTICS 2.07.96 21/01/1 |

2. 3akpoiiTe mporpamMMy, Ha’kaB Ha E B IIPABOM BEPXHEM YIIIy €€ OKHA.

3. Tlocne 3aBepiieHHs] BBIMOJIHEHHs] MPOrpPaMMbl aMIUTM(PHUKAIUN MPUOOp mepeiaeTr B
CISIIMIA PEeXUM, O 4eM OYyJeT CBHJETENbCTBOBATh MUTAHHME CBETOIMO/Aa HA KHOIIKE
BBIBOJIA DKPAHHOTO MEHIO.

Buumanue! [TpuGop nepeiiieT B CrALINi pexUM TOJIBKO B TOM cly4yae, eIl aKTUBU3UPOBa-
Ha onuus BeikiaounTs NpudoOp 1o 3apepiieHNU aMIVINGUKALNN U BHIIOJIHSIEMAas B HEM
porpaMMa aMIUTH(QUKAIIN 3aKaHYUBACTCS PEXKUMOM XPpaHeHHe.

4.6 BoinosiHeHUe MPOrpaMMbl aMIIM(PUKATUH

[Mpotiecc BBITIONIHEHHS TPOTPAMMBI aMILTH(PHUKAIUE KOHTPOIUPYETCS C TOMOIIBIO CEPBUCHON
nporpammbl RealTime_PCR.

ITpu HEOOXOIMMOCTH MOXKHO:

MIPUOCTAHOBUTH BBIIIOJHEHHE TPOTrPAMMBbI aMILTU(UKAIINH;
— IPEKPaTUTh €€ BBINIOJIHECHHUE;

- ,Z[O6aBI/ITB HeO6XOI[I/IMOC KOJIMYCCTBO HHUKIIOB B TCKYILICM 6.]'[01(6, 0o MMpOMyCTUTDb
BBIITOJTHCHHUE OCTABHIMXCA IHUKIIOB U OCYHICCTBUTH IICPEXOJ] K BBIIIOJIHCHHUIO CICAYIO-
ero TCMIICPaATypHOTO 6n01<a;

—  OTPCHAKTHUPOBATH IIPOTOKOJI OIITUICCKUX H3MepeHHI>i;

— BO BpeMS BBINIOJIHEHUSI MPOrpaMMbl aMIUTH(UKAIMHN, BHIOpaB Ll MO>HO IMPOCMOT-
peTh JTaHHBIE ONTUYECKUX U3MEpPEHUH s BIOpaHHBIX MPOOHPOK B BuAe 3-D ructo-
rpaMMbl B OKHe PacripenesieHne onTHYecKUX JaHHBIX MO TepMooJioKy (Puc.28).

38



-
@ Pacnpegenenne onTWHECKUX 4aHHBIX No TepmoBaoky &J

1 [3 @ Hex -

Puc.28. JlanHble oNTHYECKUX U3MEPEHUN 1J1s1 BEIOPAaHHBIX MPOOUPOK.

Ecnu onmus BeikiawounTs npubop no 3aBepuieHuH aMiuingukanuu He Obula aKTUBU3UPO-
BaHa, TO IOCJIC OKOHYaHUS BBIITOJIHCHUS TPOTPaMMbl aMIUTH(DHUKAIIMK HA SKpaHe MOSBIISETCS
OKHO C COOOIIIEHHEM O TOM, YTO MPOrpamMMa MepexoauT B pexkum Xpanenue (Puc.29).

B sTom cnyyae Ha rpaduke 3aBUCUMOCTH TEMIIEPAaTypbl MAaTPUIbI OT BPEMEHU BBIMIOJIHEHUS
POrpaMMbl aMIUTH(DHUKAIINH MOSBISICTCS MUTAOIIAsT HAITUCh XPaHEeHHe... U MapKep C TeM-
nepaTypoil XpaHeHHUs.

~ T eMnNepaTypHBIA NPOQHIL

i kana |

Xpanenne... 02:03

a1 |T =24,3°C

01:35:02 01:40:02 01:45:02

Puc.29. Coob1ienne mporpamMMsl 0 3aBEpLICHNN Tpoliecca aMIUTH(pUKaLuy.
AHaslorn4Has HaJlMUCh MOSIBIIIETCS U Ha JUcIIee mpudopa.

[lpu mocTKEHWW TeMmIepaTrypbl OJM3KOH K TeMIlepaType XpaHEHHUs Ha dKpaHe TOSBISETCS
OKHO C COOOIIEHHEM O TOM, YTO TMPOTpaMMa 3aBEpINMIa CBOE BBHIMIOJHEHUE W HAXOAUTCS B
pexume xpanenus (Puc.30).
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Puc.30. Maaukanus pexxuma XpaHeHHUs.

Haxarue na OK mnepeBoaut mnporpammy RealTime PCR B pexum IIpocmorp apxuBa
(BKJIaKa AHAJIN3 pe3yJIbTAaTOB ONITHYECKUX U3MepeHMit).

Ecnu onmust BeikjiounTs npudop no 3aBepiieHud aMmiingukanuu Obljia akKTUBU3HUPOBa-
Ha, TO TOCJIE OKOHYAHHSI BBIITOJIHEHHUS IPOTPAMMBI aMIUTU(UKAIIIHA TPUOOp HepeiieT B crsi-
IUHA pexuM, 0 4eM OyneT CBHUICTEIbCTBOBAaTb MUIAHUE CBETOAMO/Aa HAa KHOIKE BHIBOJA
SKPaHHOT'O MEHIO.

Jlns BBIBO/Ia IPUOOpA U3 3TOTO PEXKMMA JOCTATOYHO 3amycTuTh nporpaMmmy RealTime _PCR wu
MOJIKIIIOYUTE NMPUOOp B okHe CnMCcOK NPpHOOPOB.

Buumanmue! [ cuuThiBaHUS pe3yabTaTOB BHIMOIHEHHS MPOTrpaMMbl aMILTU(UKALIUK TIOCTIE
BbIXOJa MpuOOpa U3 CIALIEro pekuMa HeoOXOIUMO BOCIOJIb30BaThcs KoManao Hacrpoii-
ku/IlocaenHuii 3amyck B mpudope.

AHanu3 pe3ynbTaTOB ONTUYECKUX U3MEPEHUM MOAPOOHO OMUCaH BO BTOPOM YaCTH PYKOBO/I-
cTBa 1o 3KcrutyaTanuu «[IporpaMMmHoe obecrieueHue».
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5 Texnu4yeckoe 00cCJIy;KMBaHHE

5.1 O01mMe moJ1oKeHus

TexHudeckoe 0oOCTyXHBaHHE JeTeKTUpYyromero amiuudukaropa ATnaiT HanpaBieHO Ha
noJyiep)kaHue mpudopa B paboyeM COCTOSHHUHM M 00eCIeueHHEe MaKCHMAJIBHOTO CpPOKa €ro
CITYXOBI.

TexHuueckoe obcayx’uBaHUE MPUOOPA JAOJKHO BBIMOIHATHCSA KBATU(QHUIMPOBAHHBIM IIEPCO-
HAJIOM, TIOJJpOOHO M3YYMBIIMM HACTOSIIIEE PYKOBOACTBO.

KoncTpykiuss mpubopa paccynTaHa Ha MHHHUMAIBHOE TEXHUYECKOE OOCITY)XMBAHHE IPHU
0OBIYHOI TaOOPaTOPHOM IKCIUTYaTalUH.

A BHumaHue, 0NaCHOCTH MOPAKEHUS IJIEKTPUYECKUM TOKoM! 3aMeHA TIpEOXpaHH-
TeJIeH JOJDKHA MPOU3BOJUTHCS TOJBKO MPH 00ECTOUYCHHOM oOopynoBaHuM. [Ipu 3ameHe mc-
nonk3oBath npenoxpanurenn 1 10AH250V ¢ mapamerpamu (10A, 250B 3amenneHHbIC C BBI-
COKOM OTKITIOYAromie crnocoOHOCThIO) pasmepoM 5x20MM. ObGectounBaHue 00OpYyIOBaHUS
JIOCTUTACTCS OTCOCAMHCHHEM NPHOOPHOTO COCIMHUTENSI MU OTCOCTUHCHHEM OT PO3CTKH
BWJIKH ITHYPA MUTAHUS, & TAKXKE OTCOSAUHEHHEM OT pazbema nopta USB 2.0 kabens ams cBsi-
3 C MIEPCOHAIBHBIM KOMITBIOTEpOM. Pacnosoxenne nmpubopa JOHKHO 00ECIeYnTh BO3MOXK-
HOCTh BBITIOJTHEHHUSI OTKITFOUYCHUS BBIIIC YKa3aHHBIX COCAMHCHUI.

HeobxoaumMo 3amuniath IpHOOp OT MEXaHUUYECKUX BO3CHCTBUIA, a TAK)KE OT MONAJaHUs HA
KOpITyC IprOopa JF0OBIX )KUIKOCTEH.

I[J'ISI noaACpKaHus YMCTOTHI JIYHOK T€pMOCTaTa U 3JICMCHTOB ONTHUYECKOU CUCTEMEI IHOABH K-
Hasl KapeTka mpubopa JI0JKHA BCET/Ia HAXOJAUTHCS B 3aUKCUPOBAHHOM (3aKPBITOM) TOJI0XKE-
HUU (32 UCKIIFOYEHUEM TIEPUOJIOB YCTAHOBKHU U M3BJICUEHUS TPOOUPOK ¢ 0Opa3laMH).

Buumanue! Bo nz6exxanue BbIXo/1a U3 CTPOsl ONITUYECKOM CUCTEMBI ITpUOOopa 3anpenaeTcs
UCIIOJIb30BaTh JIIOOBIE BEIIECTBA (TEPMOCTOMKHE ACThl, Macia U T.I1.) 7S YJIy4IIeHUs] KOH-
TaKTa IPOOUPKHU € JTYHKOH TepMOoOIOKa.

5.2 ITopsiaoK TEXHHYECKOT0 00CIyKMBAHUS

Crenyrone MEpONpUsATHS TOJKHBI BBIIOIHATHCS OOCIY>KMBAIOIIUM IEPCOHAIOM C yKa3aH-
HOM NEPUOJNYHOCTBIO:

1) BHemHuit ocMoTp npubopa Ha OTCYTCTBHE MOBPEXJICHUN Ha MOBEpXHOCTH mpubdopa. Co-
CTOsIHUE (IIEJIOCTHOCTB) CETEBOTO MIHYPA, HAZIe)KHOCTh €r0 MOJKIIOYEHUS K TpUoopy.

HepI/IO]lI/I‘-IHOCTI) BHCHIHCTO OCMOTpaA: MEpea KaKJbIM BKIIFOUCHUCM.

2) CBOEBpEMEHHOE yJaJICHHE MbUIN U TPsI3U € MMOBEPXHOCTU NMPUOOPA, C UCIIOJIb30BAHUEM CY-
XOH cangeTku.

[TepuoanunocTh paboT: O Mepe 3arpsiI3HEHUSL.

3) Ouncrka JTyHOK TepMOOJIOKAa BaTHBIM TaAMIIOHOM, CMOYEHHBIM B 96% sTminosom miu 100%
M30IPONUIIOBOM CIIUPTE (MOKHO MCIIONIB30BaTh IIPOJIAaBAEMBbIE B allTEKax '"BaTHBIE MAJOUKH"
WM caMo/IeJIbHbIE TAMIIOHBI U3 BaThl U CIIMYEK).

Buumanmue! Kareropuvecku 3anpemaercsi uCnoJib30BaTb BMECTO CIMYKH MeTa/LIMye-
CKHe npeaMeThl (CKPeNnKH, NPOBOJIOKY H T.1.)!

IIpu ouncTKe JIYHOK He I0NyCKaliTe 3aTeKaAHUs CIUPTA B 3a30p MO KpasiM TepModJIoKa!l

41



[TeproaruHOCTS OYMCTKH: Yepe3 Kaxasie 20 pabounx 3amyckoB mprbopa HE0OXO0IUMO TPO-
CMOTpPETh N300paKeHHE TePMOOIIOKa ISl BceX KaHanoB (kKak omucano B 1.4.2). [Ipu Hamumuuu
SAPKUX TSATEH B JIYHKaX TePMOOJIOKa B TIOOOM M3 IMANa30HOB PEruCTpaluy (IyopecueHIIud —
HE00XO0IMMO MPOBECTU OYUCTKY JTYHOK TEPMOOIIOKA.

5.3 Bo3Mo:xHbI€ HEHCTIPABHOCTH U AeHCTBUS M0 UX YCTPAHEHHIO

Onucanue HeMCNPABHOCTH

Bo3morkHas npuyuHa

JeiicTBHSA 10 YCTPAHEHUIO

[Tocne BkITIOYEHHS TpUOOpa HET
nH(pOpMaLIUU Ha KUIKOKPH-
CTAJUTMYECKOM MOHUTOPE

Her HaITPsIZKCHUA B CC-
TH

[TpoBepuTh HaTM4KE HAIPSLKE-
HUS1, UCTIPAaBHOCTb PO3ETKU

I1noxoi KOHTaKT HIIH
o0OpbIB B Kabere nura-
HUSI, IEperopaHue
MPEAOX PaHUTEIIS

[TpoBepuTh KOHTAKT KaOEIIS MH-
TaHUsI ¥ IPUOOpa, 3aMEHHUTH HA
anajmornunbiid (10A,250B,
3x0,75MM?) Kabeltb, 3aMECHUTh
npenoxpanurenu (10A,250B),
BXOJISIINE B KOMILICKTAIIUIO
IOCTaBKH. 3aMeHa BEIIIE IIINX
U3 CTPOS IPEIOXPaHUTEIICH 10-
IyCKaeTcsl TOJIbKO O/IMH pas3!

B cratycHoii ctpoke mporpam-
mbl RealTime_PCR npwu Bxitro-
YEHHOM MMPUOOPE CBETUTCS
Haanucs "Tlpudop
BBIKJIFOYUEH"

[110X0¥ KOHTAKT HITH
0OpBIB B Ka0eJie CBS3H C
KOMITBIOTEPOM

[TpoBepuTh KabEIb CBA3H MPU-
0opa ¢ KOMIIBIOTEPOM

He ycranosien apaii-
Bep mpubopa

YcraHoBUTH ApaiiBep npudopa
(cm. m. 3.3.1)

Cooii cuctems Win-
dows

Ilepe3arpy3uth KOMIIBIOTED

B crarycHoi cTpoke nporpam-
mbl Real Time_PCR mocie 10-
15 munyT nporpesa npudopa
¢don Haamucu "I[Ipubdop
BKJIFOUYEH" He mensiercs ¢
KEJITOr0 Ha 3eJIeHBbIH

[Ipubop HeucnpaseH

OOpaTUThCS K NOCTABIIUKY
npubopa

B nponecce BbInoHEHUS TPO-
rpaMMbl aMITTU(UKAIIANA B OKHE
nporpammbl RealTime_PCR
MMOSIBHJIOCH COOOIIECHHE:
“Omubka!l B npubope 3amymie-
Ha Iporpamma, Ho npubop He
oTBeuaeT Ha komaHay! Ecnu 310
coo0mIeHue OyIEeT MOSBISATHCS
IMOCTOSIHHO, HEOOXOIMMO OCTa-
HOBUTH MPUJIOKEHHUE U 3aITy-
CTUTBH €r0 CHOBA.”

Hapymunace cBsi3b
pudopa ¢ KOMIbIOTE-
pom

BoccranoButs cBsi3b npubopa ¢
KOMITBIOTEPOM, TTOCIIE YETO MPO-
rpamma Real Time_PCR o6Ha-
PYXUT pUOOp U CUUTAET IPO-
NyUIeHHbIE JaHHbIE, HE MPephl-
Basi BBIITOJTHEHUE TIPOTPAMMBEI
amruiukanm

42




6 XpaHeHue U TPAHCTIOPTHPOBAHNUE

Buumanmue! [Tocne nnurensHOro nmpeObIBaHUS HA XOJIO/IE MEepe BKIIOUEHUEM MPHOOp HE0O-
XOJIMMO BBIZICPKaTh B TeUeHUE 4 4acoB Ipu KOMHATHOM Temneparype (+18-25 °C).

[Tpubop crnenyer XpaHUTh B 3aKPHITOM IOMEUIEHUM C €CTECTBEHHOW BEHTWISILIMEN MPU TEM-
neparype ot wioc 5 °C o mwitoc 40 °C 1 OTHOCUTENBHON BIaKHOCTH Bo3ayxa 10 80% mpu
temrepatype 1o 31 °C. Ilpu mmTensHOM XpaHeHHH 0e3 MCHOJIb30BaHHS, MPHOOP CIIEAYET
XPaHUTh B YITAKOBKE N3TOTOBUTEIIS.

B nomermienun, rie XpaHUTCS WIK SKCILTyaTUPYeTCsl MpHOOp, HE JOIHKHO OBITH MBUIH, TAPOB
KHCJIOT U ILIE€JI0YEH, arpeCCUBHBIX Ia30B U IPYIMX BPEIHBIX BEILECTB, BBI3BIBAIOIINX KOPPO-
3UI0 METAJUIMYECKUX YaCTEH WM Pa3pyLICHUE JICKTPUIECKON U30JIALIHH.

[Tpu TpancnopTUpoBaHUM MPUOOPaA AOIKHA OBITH MIPEIYCMOTPEHA 3aIlUTa OT MOMATAHUS MbI-
a1 u atMocepHbix ocaakos. He monyckaercsi kantopanue npudopa. Ilepen tpancnopru-
pOBaHUEM NPUOOP JOJDKEH OBITh 3aKPEIUICH I 00ECIIeUeHUs] YCTOMYMBOTO TOI0KEHHUS, HC-
KIIIOYECHHS CMEIEHUH U y1apOB.

TpancnoptupoBanue nprbopa J0IKHO MPOU3BOJUTHCS BCEMH BUAAMU TPAaHCIOPTA B TPaHC-
MOPTHOW Tape MPEAIpUITHS U3TOTOBUTEINS C COOJIIOIEHUEM TPEOOBAHUN MaHUITYIISILIMOHHBIX
3HAKOB, HAHECEHHBIX HAa BHEIIHEW NOBEPXHOCTU TPAHCIIOPTHOM Taphbl. J(OmycTHUMBIE YCIOBUS
OKpYyXarolen cpeasl Juist npubopa (Bu kaumaTudeckoro ucronnenus Y XJI 4.2) npu tpanc-
MOPTUPOBAHUHU B COOTBETCTBUU ¢ yciioBUsAMH XpaHeHus 5 o ['OCT 15150 coctaBisitor: TeM-
neparypa ot muHyc 50 °C go mitoc 50 °C 1 OTHOCUTENBHOW BIAXKHOCTH Bo3ayxa 10 80% npu
6 °C.

TpaHCHOpTHpOBaHI/Ie an6opa Ha BO3AYHIHOM TPaHCHOPTE AOJIKHA IMMPOU3BOJAUTHCSA B OTaIl-
JIMBACMBIX I'CPMCTU3UPOBAHHBIX OTCCKAX CaMOJICTOB

Buumanue! B npubope umeroTcs mpeun3noHHbIE MEXaHUYEeCKHEe dIIEeMEeHTHl. Bo n3bexanue
UX TOBPEXICHUS MPH HNOIPY30YHO-PA3rpy304HbIX paboTax M TPaHCHOPTUPOBAHUM JOJKHBI
CTPOTO BBINOJHATHCS TPEOOBAHUS MAHUITYJIALIMOHHBIX 3HAKOB, HAHECEHHBIX HA TPAHCIIOPT-
HOH Tape.

Buumanue! TpancnoprupoBanue npudéopa MOKHO NMPOU3BOAUTH TOJBKO NMPH 3a(PMKCH-
POBaHHOM (3aKPBITOM) MOJIOKEHUN TEPMODJIOKA

7 KoHTpOJb KayecTBa

000 «HIIO JHK-TexHonorus» yCTaHOBUJIO CIAEAYIOLIUE LEJIN JUIsSl pealu3alii MOJUTUKI
KOHTPOJISl Ka4eCTBa, HAMpPaBJIEHHON Ha y/IOBJIETBOPEHHE NMOTPEOHOCTEN KIIMEHTOB U COOTBET-
CTBHE CUCTEMBI MEHeDKMeHTa kadecTBa TpedoanusaM 1SO9001:2000 u 1SO13485:2003:

— KOHTPOJIb Ka4eCTBa MPH MPOU3BOCTBE MPHUOOPOB JJIst iN Vitr0 THarHOCTHKH
—  UHAMBUAYAIBHBIA MOAXO/ K KIIMEHTaM

— KOHTPOJIb KauecTBa OOCITY)KMBaHUS U YPOBHS TEXHUUYECKOM MOIIEPIKKH.
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8 I'apanTuiinbie 00A3aTENbCTBA

[IpennpusiTHEe-N3roTOBUTENb TAPAHTUPYET UCHPaBHYIO padOTy aMILTH(pHUKATOpa JAETEKTUPY-
tomero “/[Tmaiit” u ero coorBercTBue TY 9443-003-96301278-2010 npu cobnroaeHnn mpa-
BWJT OKCILTyaTaIllH, U3JI0KEHHBIX B JAHHOM PYKOBOJICTBE.

Cpemnuii cpok cyxObl TprOopa JT0KEH OBITh HE MEHEe S5 JIeT.
["apaHTuitHBIN CPOK SKCIUTyaTalluy npruodopa 24 Mecsma co JHs ero IPOJaxKH.
I"apaHTHiHBIA PEMOHT NPOU3BOAUTCS TOJIBKO IPU NPEABABICHUU FapaHTUHHOIO TAJIOHA Ha

I[aHHBIfI HpI/I60p C 3aI10JIHCHHBIM JIUCTOM peKHaMaHHﬁ.

9. Oopasen mapkupoBsku CE

Apnbik Ha 3agHIo0 NaHens npubopa (npumep):

> AHK-TEXHONOT U Real-time MLIP

AmnnucpukaTtop aeTekTHpyrowmia JTnant 451
TY9443-003-96301278-2010

] 2013 we.ne | A7C401 C€ [IVD

D00 «HMNO AHKE-T exHonornas
Mockoeckan Obnacte, r.llpoTenHo, yn. MeneanogopoxHan, 5. 20.
Ten./fpakc: (495) 980-45-55_ email: mail@dna-technology . ru
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10. CBupaeTeabcTBO 00 yIAaKOBKE

Awmmmudukarop aerekrupyromuii “JTmant”,
Y

3aBOJICKO HOMED M3TOTOBJICHHBIN

00O “HITO JHK-TexHonorus”, ynakoBaH cOrjlacHO TpeOOBaHUSM,

npeaycMmoTperHHsiM TY 9443-003-96301278-2010.

JlaTa ynakoBkH “.......... e 201...r.

Y1akoBKy npou3Ben (moamucek)

N3 penue nocne ynakoBKY MPUHSIT (moamucek)
M.IL

HpI/IMe‘{aHI/IC. CDopMy 3aIIOJHAKOT HAa ONPCANIPUATHHN, IPOU3BOJUBIICM YIIAKOBKY.

11. CBugeTebCTBO 0 IPUEMKE

Awmimudukarop aerekrupyromuid “ATnait”,

3aBOJICKO HOMED W3TOTOBJICHHBIN

00O “HIIO JJHK-TexHonorus”, mpouien NpueMo-CAaTOYHbIE HCIBITAHUS, COOTBETCTBYET
TV 9443-003-96301278-2010 u mpu3HaH TOAHBIM TSl DKCILUTYaTaIlHH.

Jara Beimycka “.......... e 201...r.

M.IL

IToanuce M1l OTBETCTBEHHBIX 33 IPUEMKY
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12. TanoHbl rapaHTUIHHOTO 00CTYKHBAHUSA

TAJIOH Nel 3anoansem npeonpusamue-u3comosumeib

Ha rapanTuiiHblii peMOHT (TeXHUYECKOe 00CTyKMUBaHHUE) aMIUTH(PUKATOpa 1ETEKTH-
pytoiero “Tnait”

(mrramn OTK)

OtMeTKa o mpojaxe

(Ha3BaHME MPEITTPUATHUS )

S e 201...r. LITaMIT IPEIIPUSITUS

(JTMYHAs TTOATIHCH)

TAJIOH Ne2 3anoJiHAem npeonpusmue-u3zomosumeb

Ha rapanTuiinblii peMOHT (TeXHUYEeCKoe 00CTyKUBaHUE) aMIUTU(UKATOpa AETEKTH-
pytomiero “/Tnait”

(wramn OTK)

OtmMmeTKa o mpogaxe

(Ha3BaHUE MPEANPUATHUS)

S N 201...r. LITAaMII TIPEANPUATUS

(JIMyHAsI TOATHNCH)

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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Oo0paTnas cropona TAJIOHA Nel 3anonnaem pemoHmHuoe npeonpuamue

3aBoa. Ne mpubopa .........ccvvennennnn.

CopepxaHue peMOHTa

Oopartnas cropona TAJIOHA Nel 3anoynaem pemMoHmHoe npeonpusmue

3aBoa. Ne mpubopa .........ccevenvennnn.

CopnepxaHue peMOHTa
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13 JIuct pexkiaManuii M mpoueaypa ode3zapa:kuBaHus npudopa

Cepuiinblii HOMep pudopa:

HOI[pO6HO€ OIMMCAaHUEC HECHUCITPABHOCTH:

CpeI[CTBa, HUCIIOJB30BaHHBIC IJIA O66333pa)KI/IBaHI/I$I an60pa:

[Tponenypa obe33apaxuBanus mpuodopa:

OdUO:

JlomKHOCTB:

Opranuzanus:
[Moanuce:
ara:
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Ipouszsogurenn: OO0 "HIIO JIHK-Texnonorus"
Poccus, 142281, MockoBckas 001acTh.,
[IpotBuHO, yi. XKenesnoaopoxkuas, 1.20
Ten./dbakc: +7(4967) 31-06-70

E-mail: protvino@dna-technology.ru
http://www.dna-technology.ru

Hpoaasen: OOO "JIHK-Texnonorus"

Poccus, 117587, Mocksa, Bapmasckoe 1., 1.125)XK, k. 6
Ten./pakc: +7(495) 980-45-55

E-mail: mail@dna-technology.ru

YnoiaHomo4ueHHbli npeacrapuresas B EC:
OBELIS S.A

3aperucTpupoBaHHbIN aIpec:

bynes. I'enepana Baxuca, 53

1030 bproccens,

benbrus

Ten: +32.2,732.59.54

daxkc: +32.2,732.60.03

E-mail: mail@obelis.net
http://www.obelis.net

Bepcus 9. lata npunsitus: 05.02.2016
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