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OIIK-4. Cnnoco6eH BbIOUPATH M HCNOJIb30BATh COBPEMEHHbIC HHCTPYMEHTAJIbHbIE METO/bI
¥ TEXHOJIOTHH, 0CBAMBATh HOBbIE METObl M TEXHUKY MCCJIE0BAHN VISl pelleHus
KOHKPETHBIX 32124 NPOo(ecCHOHAIBHOI 1esiTeIbHOCTH

NOIIK-4.1. 3naeT MeToAbl, CpeACTBa U IIPaKTUKA IUIAHUPOBAHMSI, OpraHU3al1H, [IPOBEICHUS U
BHEJIPEHHUS HAYYHBIX UCCIIEIOBAHUN U ONBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK

NOIIK-4.2. ToTOB K NMPUMEHEHHI0O HOBEUIINX METOAOB OMOTEXHOJIOTHH, MPO(PECCHOHATBHON
9KCIITyaTalliyd COBPEMEHHOTO0 OMOTEXHOJIOTHYECKOr0 000pYA0BaHUs U HAYYHBIX IPUOOPOB
NOIIK-4.3. Bnameer wMeromamMu K Npo(ecCHOHANBHON JKCIUTyaTallud COBPEMEHHOTO
OMOTEXHOJIOTHYECKOro 000pyI0BaHUS M HAYUYHBIX TPUOOPOB

Komnerenmus popmupyercst TUCIHUIUIMHAMU .

b.1.1.3 MeTononorust pa3pabOTKH MPOMBIILICHHBIX OMOTEXHOJIOTHUI 1 cemectp
b.1.1.8 MeToap! uccneioBaHmii B OMOTEXHOIOTHU 1, 2 cemecTpsl
b.1.1.6 TenmomMaccooOMeH ¥ THAPOIMHAMUKA B OMOpeaKkTopax 2 ceMecTp

Bonpocsl 1 3a1aHus 1J1s1 NPOBEPKU CGOPMHUPOBAHHOCTH KOMIIETEHIIUH
Jucnunminaa «MeTtonoJiorusi pa3padoTKu MPOMBINLIEHHBIX OMOTEXHOJIOTHil»
3aganus B oTKpbITOMH dopme

Knaccugukarus OMOTEXHOIOTHIECKUAX ITPOU3BOJICTB.

Yro Takoe MpOU3BOACTBEHHASI OpPraHU3aLus?

Oco0eHHOCTH COBPEMEHHBIX HITAMMOB-IIPOAYLIEHTOB B IPOMBIIIEHHOCTH

BersiBenue win pazpaboTka MeTo1a 0OHapYKEeHUs MOTEHIUAIBHBIX IITAMMOB-IIPOAYLIEHTOB

WM JIECTPYKTOPOB B PUPOJIE

Pa3paboTka MeTO010ruK KyJIbTUBUPOBAHUS (POTOCUHTE3UPYIOIINX MUKPOOPTaHU3MOB.

Brienenne w3 mpupoABl IyTeM CKPUHUHTAa B MHUKPOOHBIX MOMYJSIHSIX HAa OCHOBAHUHU

AHAJTUTUYECKUX METO/I0B OOHAPYKEHHUS.

7. CKpUHHMHT IITaMMOB (TIEpBUYHBIA U YTOUHSIOIINN).

8. Kputepuu oieHKH IPOAYKTUBHOCTH IITAMMa

9. CKpUHUHT IITaMMOB B YCIOBHUSX TNTyOMHHOTO KYJIbTHBHPOBAHUS

10. lenoHupoBaHue MTaMMa B KOJUIEKIIMU MUKPOOPTraHU3MOB

11. O6mue npuHIMITBI KOHCTPYHPOBAHMSI HOBBIX OPraHU3MOB JIJIs1 OMOTEXHOJIOTUN

12. 3yuenne BIUSHUS DPA3TUYHBIX HCTOYHMKOB YTIJEepoJia, a30Ta, POCTOBBIX (DaKTOpOB Ha
OMOCHHTETHYECKYI0 aKTUBHOCTH IITaMMA.

13. [ToxOop KOMIMOHEHTOB MUTATEIHLHOU CPEIBI.

14. buopeakTopsl s KYJbTUBHpPOBaHMS  MUKpoopraHusmoB.  Kiaccupukauus u
KOHCTPYKTUBHBIE OCOOEHHOCTH OMOPEAKTOPOB.

15. MatepuanbHO-IHEpreTHUECKUN OalaHC pOCTa MUKPOOPTaHHU3MOB.

16. Onumute o0I1yIO MOCIIE0BATEIEHOCTD TEXHOJIOIMUYECKUX POLIECCOB.

17. Ontumuzanus ycnoBuil KyabTuBupoBanus (pH, aspanuu u nepemMeninBanus).

18. BeiGop kputepreB MacmTabupoBaHus Mporecca KyJIbTHBUPOBAHNUS.

19. Meronbl, WCHONB3yeMble JUIS  TOJTYYEHUS UYUCTBIX TPOAYKTOB: XpomaTtorpadwus,
aneKTpoopes.

20. Metoap! obecrieueHus: 1 KOHTPOJISl KaueCTBa TOTOBON MPOIYKIIHH.

21. Beibop anmapatypsl Uit OHOTEXHOJIOTHYECKOTO MTPOU3BO/ICTRA.

22. AHanu3 11eNeBOro MPOIYyKTa.

23. PazpaboTka  METOJOB  KOHTpOJNS  MPOAYIEHTa HA  CTagUuH  KyJIbTUBHUPOBAHHS,

MHUKPOOHOJIOTHYECKOTO KOHTPOJIS TPOM3BOJICTBA.
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24.

CoBpeMeHHbIE

AHAJIUTUYCCKUC

MCTOABI B OHMOTEXHOJIOTHH: Tra30KUAKOCTHAasA u

BBICOK03((hEeKTUBHASI XpoMaTorpadusi.

25.
26.
27.
28.
29.

[TpuHIMOBL pa3paboOTKH 1a00PATOPHOTO PErjaMeHTa MOIy4eHHs LEIEBOTr0 IPOAYKTA.
MukpoOHoIornuecKuii KOHTPOJIb OMOTEXHOIOTHYECKOTO IPOIIECC.

Knaccugukarus OM0TEXHOIOTHYECKUX MPOU3BOICTB U IMPOLIECCOB.

KoncTpynpoBanue n MacmradbupoBaHue GHOpPEaKTOpOB.

AnmapaTypHO-TEXHOJIOTUYECKas CXeMa B COCTABE MPOEKTA MPOSKTUPOBAHUS MTPEITPUSTH

30. Pa3paboTka ONBITHOTO TEXHOJIOTMYECKOTO PErIaMeHTa.
No Bomnpoc OTtser
1. [Knaccuduxanus Knaccudukamms OHOTEXHOJIOTMYECKUX MIPOU3BO/ICTB:
OHOTEXHOIOTHUECKUX onodapmareBTHKa, OroMeuInHA, MIPOMBIILIITICHHAS
ITPOM3BO/ICTB. OMOTEXHOJIOTHS,  OMOPHEPTreTHKAa,  CEIbCKOXO3SHCTBEHHAS
OMOTEXHOJIOTHsI, TUIIEeBasi OMOTEXHOJIOTHS, JIECHAsI, MOPCKas,
MIPUPOIOXpaHHas (PKOJIOTHYECKast) OMOTEXHOJIOTHSI.

2. | UYro takoe | [I[pou3BOACTBEHHAss ~ opraHu3auMss —  3TO  CTPYKTypa
MIPOM3BOJICTBEHHAS MIPOU3BOJICTBEHHBIX (bakTopoB, obecneyuBaromas X
opraHu3anus? B3aMMOJICHCTBHE C MEIbI0 TONYyYCHHS MaKCUMAaJIbHBIX

PE3yNIbTaTOB B KOPOTKOE BpeMs IPU MUHUMAJIbHBIX 3aTpaTax.

3. | Ocobennoctu CoBpeMeHHbIN OM000BEKT, UCTIONB3YyEMBII B
COBPCMCHHBIX OMOTEXHOJIOTHYECKOHN MPOMBIIIJIEHHOCTH — 3TO
WTAMMOB-TIPOAYUEHTOB | cynepnpOIyLEeHT, OTINYAIOIMNICA OT UCXOAHOTO IPUPOJIHOTO
B IIPOMBIIIIICHHOCTH. [ITaMMa BBICOKHH BBIXOJI I1€JIEBOTO MPOIYKTa, CIOCOOHBIH

pacTy Ha OTHOCHUTEJIBHO JICHIEBBIX MUTATEIBHBIX cpeax,
yCTONUMBBIN K (haram.

4. | BoigBiaeHue niv | BeiaBnenne u pa3paboTka MeToaa OoOHapyXeHHs
pa3paboTka METO/a | MOTCHI[MAIBHBIX IITAMMOB-IIPOAYIIEHTOB HIIH JACCTPYKTOPOB B
OoOHapyXeHHs MPUPOJIC 3aKIIOYACTCS B  CEIEKTHPOBAHUU HITAMMOB U
MTOTEHIIMAIbHBIX MOJIYYCHUU PEKOMOMHAHTHBIX MHMKPOOPIaHM3MOB METOAaMH
[ITAMMOB-TIPOAYIIEHTOB | TEHHOW WHXEHEPUH; pa3pabOTKe HOBBIX CENIEKTUBHBIX METOJIOB
WIK JISCTPYKTOPOB B | BBUICJICHUS MHKPOOPTAaHW3MOB W3 PA3JIMYHBIX JKOCHUCTEM, B
npupojie MOMCKE TMEPCHEeKTUBHBIX TMPOAYIIEHTOB aHTHUOMOTHUYECKUX

BEIIIECTB.

5. | Pazpabotka Mertobl KYJIbTUBHUPOBAHUS (hOTOCHHTE3UPYIOIIINX
METOI0JI0THH MHUKPOOPTaHU3MOB 3aKJIFOYAOTCS B TOIICPIKAHU U
KYJIbTUBHPOBAHHS MaKCUMaJIbHOTO 3HA4YCHUS HWHTECHCUBHOCTH (OTOCHHTE3a
(OTOCUHTE3UPYIONINX | MUKPOOPTaHU3MOB B  (JOTOpEAKTOpe IMyTeM HW3MEHEHUs
MUKPOOPTaHU3MOB WHTEHCUBHOCTH HACBIIIEHUSI CYCIEH3UU MHKPOOPTaHU3MOB

YTJIEKUCIIOTOM.

6. | BeimeneHue u3 | [Ipu BbIAENEHUU W3 MPUPOIBI IITAMMOB MPOBOAST CKPUHUHT
TIPUPOJIBI MyTeM | MUKPOOHBIX TIONMYJISAIUNA C Y4eTOM HCTOYHHKA DHEPTHH,
CKpUHUHTA B | yraepoaa, asora u Qocdopa, TeMmrepaTrypsl, BOAOPOTHOTO
MHUKPOOHBIX MOKa3areysl, KOHICHTPAIIMU TSOKEIBIX METaUIOB, HaJTHYUs
TOTYJISITIHSIX Ha | cnenuuYecKkoro aHTUOMOTHKA B Cpele, KOHIICHTPAIUU
OCHOBaHHUU PacTBOPEHHOTO KHCIOPO/a, OCMOTHYECKOTO JABJICHUS CPEIIbI,
AHAIIUTHYECKHUX CIIEKTpa U UHTEHCUBHOCTH CBETA.

METO/IOB OOHAPYKEHUSI.




MemOpaHHBIi OHOpeakTop

7. | CkpunuHr  mrammoB | [lepBHYHBINA CKPUHUHT: aHAJIN3bI, HEOOXOIUMBIE JIS
(mepBUYHbBIH U | OOHapYXEHHUS U BBIACICHHUS HOBBIX MUKPOOHBIX BUJIOB,
YTOYHSIOLIHIA). 00JIaaroIMX KEIAEMBIMHU XapaKTepUCTUKAaMH. BTopuyHbIit

CKPUHUHT: UACHTU(PHUKAIMS MTOJIE3HBIX MUKPOOPTaHU3MOB B
mporiecce pepMeHTaIUH.

8. | Kputepuu oueHkd | OreHKa IPOAYKTUBHOCTH IITAMMA: YyBCTBUTEIBHOCTb,
MPOJIYKTUBHOCTH 3¢ (HEeKTHBHOCTH, TTOKa3aTeNb CTAOUILHOCTH OCHOBHBIX CBOWCTB
mramMmma MHUKPOOPIaHU3MOB, TU(GepeHIUPYIOLIIe CBOMCTBA, CKOPOCTb

pocTa, moKa3aTesb HHTHOUINH, TIOKa3aTelb IPOPACTAHHS
MHUKPOOHBIX KJIETOK.

9. | Ckpununr mtamMMoB B | CKpUHUHT IITaMMOB TIpU TJIYOMHHOM KYJIbTUBHPOBAHUH
YCIOBUAX TIJIIYOMHHOTO | IPOMCXOJUT MO META0OJIUTaM, BBIJCIEHHBIM IPOAYLIEHTOM HU
KYJIbTUBUPOBAHUS HaXOAAIINMCS B 00beMe KYJIbTYPaTbHON JKUIKOCTH.

10. | denonupoBanue B | [lon nenoHupoBaHueM ITaMMa IOHUMAETCSl Iepefada ero B
KOJIJICKIIHH KOJUICKIIMIO, pPETHCTpanus, XpaHeHHe M Bblaya oOpasua
MHUKPOOPIaHU3MOB MHUKPOOPIraHHW3Ma 3aMHTEPECOBAHHBIM JIMIIaM B COOTBETCTBUU C

YCTAHOBJICHHBIMH TpaBWJIaMH. J[eMOHMpOBaHHWE MITAMMOB B
KOJJIEKIIUM HEOOXOUMO: JUIsl 00eCIIeYeHUsl UX JOITOCPOYHOIO
rapaHTHPOBAaHHOTO  COXPAaHEHWsS;  TapaHTUW  KadecTBa
OMOJIOTMYECKUX MTPENapaToB; I 1ieJeil IaTeHTHON MpoLeypbl
Y 3aIIUTHI aBTOPCKUX TPaB.

11. | O6ume npuHIuUns! | OOLIMe IPUHIMITBEI KOHCTPYUPOBAHHSI HOBBIX OPraHU3MOB JIJIs
KOHCTPYUPOBAHHS OMOTEXHOJIOTHU: UHCTPYMEHTAMHU B TEXHOJIOTHH
HOBBIX OpraHu3MoB i | pekoMOuHaHTHBIX JIHK sBisitoTcs (epMEHTHI HYKIEHHOBOIO
OMOTEXHOJIOIHH oOMeHa M, TMpexXIe BCEro, SHIOHYKJIEa3bl PECTPUKIUU

(pecTpuKTasbl).

12. | Uzyuenwue BIMsIHUA | BaxHeWmuM (GakTopoM cpeasl, BIHUSIOMIMM Ha HAKOIUICHHE
pa3JIMYHBIX UCTOYHUKOB | OMOMAacchl, SBIAIOTCA HMCTOYHUKM yriepona. IlutarenbHble
yriaepoaa, a30Ta, | Cpe/ibl TOTOBAT U3 PA3IUYHBIX BHIIOB CBHIPHS, KOTOPBIE YCIOBHO
POCTOBBIX (DaKTOPOB Ha | JENMATCS HA JIB€ TPYNIbI: CHHTETUYECKHE M HaTypajbHBIE.
OMOCHHTETHYECKYIO HctounnkoM  a3ora MOTyT OBITh  OpraHMYecKHEe U
aKTUBHOCTb ILITAMMa HeopraHudeckue cyocTparbl. bombloe BiIMsSHHE Ha pocT

MPOAYIICHTOB  OKa3blBa€T MHHEPAIBHBIA  COCTaB  CPEIbl
(Hanboiiee 3HAYMMBIMU SBJISIOTCS a30T, (ocdop u kammii). K
pPOCTOBBIM (hakTOpaM OTHOCST BUTaMHHBI, aMHHOKHCIIOTEI,
IypUHBI U TUPUMUUHBI.

13. | Ilonbop xommoneHToB | Jns oOecnedeHuss pa3HOOOPA3HBIX THIIOB MeTaboim3Ma

NUTATENbHOMN Cpe/Ibl. MHUKPOOPIaHU3MOB HUTaTEeNIbHbIE cpensl JIOJKHBI
COOTBETCTBOBAThH CIICAYIONIMM TPEeOOBAHUSAM: COJEpPKATh BCE
9JIEMEHTBI, U3 KOTOPBIX CTPOUTCS KJIETKA, UMETh TOCTATOYHYIO
BJIAXKHOCTh, KOHLIEHTpaLUIo coieil, pH cpenpl, OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIM MOTEHIIMAI CPEJIbL.

14. | buopeakTopsl s | PaznuuaroT criemyroniye TUIBI PepMEHTEPOB:
KYJIbTUBUPOBAHUS 1. buopeakTopbl HEMIPEPHIBHOTO ACHCTBUS C MEIIATIKOM
MHUKPOOPTaHHU3MOB. 2. buopeakTopsl ¢ 6apOOTaX]HON KOJTOHHOU
Knaccudukanus u | 3. DpaudTHBIE OGMOPEAKTOPHI
KOHCTPYKTHUBHBIC 4. PeakTOphI ¢ YIUIOTHEHHBIM CIIOEM
0COOEHHOCTH 5. buopeakTop ¢ MceBI00KMKEHHBIM CIIOEM
O1opeakTopoB 6. ®dorobuopeakTop

7.
8.

Bpamaromuiicst 6apabaHHBIN OHOPEAKTOP
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9. TymaHHBIi OHOPEAKTOP

10. buopeakTop ¢ MUMMOOUIN30BAaHHBIMU KJIETKAMU
11. BuopeakTop ¢ aKTUBHBIM HJIOM

12. Tlorpy>xHOl MeMOpaHHBIH OHOpEaKTOP

13. BuopeakTop ¢ oOpaTHOI MeMOpaHOi

15. | MarepuanbHo- Teopus  MaTepHalbHO-dHEPTreTUYECKOro  OajlaHca  pocTa
OHEPIreTUYECKHUIA KJIETOYHBIX MOMYJSLIMA 3aKII0YaeTcsi B KOJUYECTBEHHOM
bananc POCTa | onmucaHnuu  mepepacHpesncsieHuss  BElecTBa W DHEPIUU
MHKPOOPIraHu3MOB CcyOCTpaToB pOCTa B BEIIECTBO M YHEPIHIO KJIETOK M ITPOAYKTOB

MeTaboIn3Ma, a TakyKe TeHepali MeTadoIM4eCcKOoro Tera.

16. | OnummuTe obmyro | OO011as mocae10BaTeIbHOCT TEXHOIOTHIECKUX MPOIIECCOB:

MOCIIe0BATEIHHOCTh 1) npuroToBJeHHE MUTATEILHOMN Cpebl;
TEXHOJOTHYECKUX 2) MOAroTOBKA MOCEBHOIO MaTepurara;
MIPOLIECCOB 3) Ky/IbTUBHPOBaHHE MUKPOOPTaHU3MOB;

4) BbIJICTICHUE 1IEJIEBOTO MPOIYKTA;
5) oumnCTKa 11eJIEBOTO NPOAYKTA.

17. | Ontumuzauus ycnosuit | [Ipu ontumuszanmm pH cpenpl yIUTHIBAIOT (PU3HOIOTHYECKHE
KynbTuBUpoBanus (pH, | cBolicTBa mpoaylenTa: HEUTPOQUIIBI, ATKATUPUIIBI U
aspaliy 1 | anuno¢uisl, a TAK)KE PACCUMTHIBAIOT BBIXOJ] OMoMacchl B
nepeMeIBaHHs) nepecyeTe Ha eMHHUILY MacChl HCIIOJIb30BAHHOTO CyOCTpaTa.

OnTumu3zanus a3paluy NUTATEIbHON CPeIbl CTEPUILHBIM
BO3/IyXOM WJIM KUCJIOPOJOM YBEJIIMYUBAET BBIXO[]

OroMacchl P KyJIbTUBUPOBAHUU a3POOHBIX
MHKPOOPTraHU3MOB B KUAKON NUTATENBHOU cpene. B
pe3yJsibTaTe ONTUMU3ALNY IEPEMELINBAHUS KYJIbTypalbHON
KHUJKOCTU IPOUCXOAUT BbIPAaBHUBAHUE KOHLIEHTPALIUI
KOMIIOHEHTOB CyOCTpara ¥ MOBBIIIAETCS MPOU3BOAUTEIHHOCTD,
CHIDKAIOTCS SHEPTreTUYECKHE 3aTPaThl.

18. | Beibop kputepues | Kpurepun macimtabupoBaHus: yaenbHas MOLUIHOCTb, CKOPOCTh
MaciTaOupoBaHUs BpallleHUs UMIIEJUIEpa, CUJIA CJIBUTA, CO3/1aBAEMYIO HMIIEJUIEPOM
nmporecca U yAenbHas MOIIHOCTh  MaccolepeHoca, Ko3(pQUIMEeHT
KYJIbTUBUPOBAHUS MaccoIlepeHoca.

19. | Meronusl, Xpomarorpadust mpejacTaBiseT co0oil MeToq B OCHOBE
HCIOJIB3YyEMBbIC MJIA | KOTOPOTO JICKHUT PaCIpelACICHUE BCIICCTB MEXKAY OBYMs
HOITYy4CHHU YUCTBIX | hazaMu — HEMOABIKHOM (TBEpHas ¢daza WU KHUAKOCTH,
IIPOYKTOB. CBsI3aHHAsI HA MHEPTHOM HOCHUTEJIE) U MOJIBIKHOM (Ta3oBasi UK
Xpomatorpagus, Kuakas (asa, dI0eHT). DIEKTPOpOpe3 ABISIETCS METOIOM
SNEXTPOdopes paszeseHns MOJIEKYI 110 UX 3apsfay.

20. | Metoap! oOecrieuenus u | OOecriedeHne KadecTBa IPOM3BOJCTBA OMOTEXHOJIOTHUECKUX
KOHTPOJIA Ka4eCTBA | IPOJYKTOB B IEJIOM Oa3upyercss Ha CHCTEME MEHEKMEHTa
TOTOBOH MPOAYKINH kadectBa [SO 9001. [Iynst OuonpenapatoB 0COOEHHOE 3HAUCHHUE

pHoOpeTaoT cleyronume AIIEMEHTBI o0ecrnieuyeHus
KauyecTBa: KOHTPOJIb HCXOHBIX MaTepUaIoB, KOHTPOIb
CBIPBS, KOHTPOJIb KPUTHUYHBIX MoKazaresiel, Bajauaanus
rpoliecca NpoOn3BOCTBA.

21. | Beibop anmapatypsl [uis | BuopeakTopsl TpeACTaBISAIOT COOOH ammaparbl, B KOTOPBIX

OMOTEXHOJIOTMYECKOTO
IIPOU3BO/ICTBA.

OPOXOAAT  TPOLECCHl  MHUKPOOMOJIOTHYECKOTO  CHHTE3a.
Amnmapatbl MOTyT paboTaTh Kak B MEPUOAMYECKOM, TaK U B
HenpepelBHOM pexkume. [lpu  stom  obopynoBaHue Juid
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HETIPEPBIBHBIX MPOIECCOB MOKET OTHOCHUTHCS KaK K PeakTopam
naACaJIbHOI'O CMCIUICHUA, TaK U UACAJIBHOI'O BBITCCHCHUA. I[JIH
a’pallMil OHM MOTYT COZAEpKaTb 0apOOTephl, BO3YIIHBIC
(GUIBTPBI, KOMIPECCOPBHI.

22. | Ananus neneBoro | Meronpl aHanu3a rOTOBON MPOAYKIIMH BKJIFOYAIOT

POAYKTa MUKPOOHOIOTUYECKHE, XUMUYECKHE, IMMYHOJIOTHYECKHE,
OpraHoJIEITUYECKUE.

23. | Pa3pabotka  MeTon0B | KOHTpOIIB IPOYIIEHTA HA CTAAUU KYJIHTUBUPOBAHUS BKIIIOYACT:
KOHTPOJISI TPOJYLIEHTA | COCTOSSHUE MUKPOOPraHU3Ma-MPOAYyLEHTa, CO3/1al0T YCIOBUS
Ha CTaauH | JUIA TOJIeP>KaHMsI BBICOKOW aKTUBHOCTH MPOJYLIEHTA, CIEIAT 3a
KYJIbTUBHPOBAHUS, pacileryieHueM MpOAyILeHTa Ha JUCCOLMATUBHBIE BapHAHTHI,
MHUKPOOHOJIOTUYECKOTO | IPOBOJAT NEPUOTNIECKUE paccessl, oToupas
KOHTPOJIS BBICOKOIIPOTYKTHUBHBIE KOJIOHMH MUKPOOPraHU3Ma, KOHTPOJIb 3a
MIPOU3BOJICTBA POCTOM KyIbTYphI U 00pa3oBaHUEM (EPMEHTOB.

MukpoOuoIIoruyecKkuii KOHTPOJIb MPOU3BOJCTBA BKJIIOYAECT:
OTCYTCTBHE MIOCTOPOHHUX MHUKPOOPTaHU3MOB u
OakTepuodaros.

24. | CoBpeMeHHBIE BricokoaddexruBnas xuakoctHas xpomaTtorpadus (BOXKX) —
AHATUTUYECKUE METOBI | ATO METOJ pa3AeNieHus, KOTOPBI UCTIOIB3YETCA ISl pa3/IeIeHUS
B OMOTEXHOJIOTHH: | M OYHCTKHU CIIOKHBIX CMecel OMoIoruueckux MoJiekyi. ['a3oBas
ra30kKuIKOCTHAs U | Xxpomarorpadus — METOJl pa3AeNeHus] BEIIeCTB, P KOTOPOM
BBICOKO9()(heKTHBHAS ra3 JIBUraeTcsi OTHOCUTEIBHO TBEPAOI0 COpOEHTA.
xpomarorpadus

25. | Ilpunnumner pa3pabotku | JlabopaTopHBIii perjiaMmeHT YCTaHaBJIMBAET METO/IbI
1a60paToOpHOTO W3TOTOBIICHHUS TMPOIYKIMU U YCJIOBHs, OOecrneduBarolime
periaMeHTa IMOJyYeHHsI | BOCIPOU3BOJUMOCTh  TEXHOJIOTMYECKHX  TIPOLIECCOB B
[EJIEBOTO MPOAYKTA m1a60PaTOPHBIX YCIOBUAX CO CTAOMIIBHBIMH BBIXOJIaMH, a TAKXKe

IIpaBWJIa TEXHUKH 0€30I1aCHOCTH.

26. | MukpoOuosoruyeckuii | MUKpOOHOIOTHYECKHMA KOHTPOJIb OMOTEXHOJIOTHYECKX
KOHTPOITb MPOU3BOJICTB BKIIIOYAET: KOHTPOJb YHCTOTHI M aKTHBHOCTH
OMOTEXHOJOTMYECKOTO | TOCEBHOTO MmarepHaa, KOHTPOJIb CTepUIBHOCTH
nporiecca MOJITOTOBJICHHOW MUTATENBHON Cpelbl I KyJIbTHBHPOBAHUS,

KOHTPOJIb CTEPUJIBHOCTH TOCTYMAIOLIEr0 Ha BCE CTaAUU
TEXHOJIOTUIECKOTO nporiecca BO3/yXa; KOHTPOITh
MHUKPOOHOJIOTHYECKON YUCTOTHI TOTOBOT'O MPOAYKTA.

27. | Knaccudukanus buotexHonornyeckre MPOM3BOJACTBA: IepepadaTbiBarolee
OMOTEXHOJIOTHYECKHX | GHOTEXHONIOTMYECKOE IPOM3BOICTBO; MACCOBOE; IPOM3BOJICTBO
HIPOU3BOACTB U | HeOoNbIIUX  MApTUA  OMOTEXHOJIOTHYECKUX  MPOAYKTOB,
TIPOIIECCOB. HOJB3YIOIIErocs HE3HAYMTENBHBIM CIPOCOM Ha pbIHKE. Bce

MPOU3BO/ICTBEHHBIE OMOTEXHOJIIOTUYECKHE TPOIECCH JETATCS

Ha OCHOBHBIE, BCTIOMOTATEIbHBIE H 00CITY)KHBAIOIITHE.
28. [KoHcTpynpoBaHue U | OCHOBHBIM KpUTEpHUEM KOHCTPYHPOBaHUS OHOPEAKTOPOB
MacmTabupoBaHHe aBIsieTcs (PU3MONIOTHS TpoAylieHTa. Pa3nuyaioT MexaHndecKue,
O1OpPEaKTOPOB. a’pinTHBIC u ra3o-BUXpEBbIE OnopeaxkTopsI, a

Tak)ke a3poOHbIe (C mojauell BO3Jyxa MM Ta30BbIX cMecell ¢
KHCIIOPOJIOM), aHa’poOHble (03 Tmojayn  KUCIOpOJa) U
KOMOWHHMpOBaHHBIE — a’3poOHO-aHa’poOHBIe. Ha ocHOBaHmmM
MOJIeTTH OMOpeakTopa ¢ MEXaHHYECKUM IepeMelInBaHueM U
a’palreil BRIOUPAIOTCS KPUTEPHUH U pa3padaThIBACTCsl METOUKA
€ro MacIITa0MpOBaHUS MIPH MEPEHOCE JaHHBIX, MOJTYYCHHBIX Ha
71a00PaTOPHBIX YCTAHOBKAX B MPOMBIIUIEHHbIE OHOPEAKTOPHI.
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29. | AnmapaTypHo- Ha mnavanpbHOM »JTame TEXHOJOTHYECKOTO MPOEKTHUPOBAHUS
TEXHOJIOTHYECKast OCYIIIECTBISETCS aHam3 MCXOJHBIX TAHHBIX u
cxema B COCTaBe | TEXHOJOTMYECKHX  MpOLIecCOB,  BBIOOp  0OOpyaoBaHws,
MPOEKTa pa3paboTKa NPHHIMIHAIBHOM TEXHOJIOTHYeCKOM cxembl. Ha
IPOEKTUPOBAHUS OCHOBaHUHU TaKOT'0 aHAJIM3a OINPEAEISIOT MOCIEI0BATEIbHOCTD
PE TP THS TEXHOJOTHYECKUX ONepaluii W MPeIBAPUTEIBHBIN  BHIOOD

obopynoBanus  (ammapatypHoe  odopmienue).  Cxemy
OpraHu3aIuu MIPOU3BO/ICTBA, TEXHOJIOTUIECKHE u
IUIAHUPOBOYHBIE  pEIIeHUs pa3pabaThIBalOT JUid  JTaHHOM
HOMEHKJIATYPHI 1 00beMa IPOU3BOJICTBA.

30. | Pazpabotka ombiTHOrO | TexHomornueckuii pernameHt (TP) — mOKyMeHT, KOTOpBIiA
TEXHOJIOTHIECKOTO JOJDKEH COOTBETCTBOBATH HOpMaTuBaM ©  (DUKCHPOBATH
perjamMeHTa TEXHOJOTHYECKUIH PEXHUM, ONPEAeNsATh MOPSAIOK MPOBEACHUS

orepanuii TEXHOJIOTHYECKOTo Mpolecca, oOecreynBas YCIOBUS
BBIIyCKAa MPOJIYKIMU TPeOyeMOro KauecTBa M 3KCIUTyaTalluu
npou3BojicTBa. KpoMe TOro, B 3TOM JIOKYMEHTE MPOMUCHIBAIOTCS
Mepbl 6€30MaCHOCTH ISl COTPYAHUKOB U OXpaHbl OKPYKaroIen
cpensl. Paszpaborka TP ocHOBBIBaeTCSI Ha JIOKYMCHTAIIWH,
COCTaBJISIEMOM ISl ONACHOT'O MTPOU3BOJICTBEHHOTO 00BEKTA.

TecToBbIE BONMPOCHI MO THCIHHUIIJINHE

mporecca
1. IMoarorosurensHas
2. depmeHTaIUN
3.

Bomnpoc 1
YcTaHOBUTE COOTBETCTBUE METO/0OB U IIPOLECCA pa3pyLICHUS KIETOK

1.
2.
3.

THJIPOJTH3
dbepmeHTONN3
aBTOJIN3

A. paspyimieHue KJICTOYHBIX OOOJIOYEeK TIOj JCHCTBHEM XUMHYECKHX pPEarcHTOB U
TEeMIEPaTyphl
b. pa3pyiienne KIeTo4HbIX 00071049k MO AecTBHEM (EPMEHTOB

B. pa3zpyl1ieHue kIeTOYHBIX CTEHOK COOCTBEHHBIMU (DepMEHTaMH OpraHN3Ma

BOl'lpOC 2. YCTaHOBHUTE COOTBETCTBHUE TPEX KIIHOYECBBIX cTaguit OMOTEXHOJIOTHYECKOTO

HOCT(l)epMeHTaI_II/IOHHaHZ IMOJIy4CHUC TOTOBOM MMpoAYKIIUU

A. 06paboTKa ChIpbs, IPUTOTOBJIECHUE MMUTATEIBHBIX CPE]
b. pocT MUKPOOPTraHU3MOB, IIOJIYYEHHE ITPOAYKTA
B. ouncTKa 11€71€BOT0 IPOIYKTa

Bonpoc 3. VYcranoBute cooTBeTcTBHE (a3 pocTa BEHICHKH XapaKTepUCTUKaM, W
JJINTCIIBHOCTHU TEXHOJIOTHYCCKOI'O pe)KI/IMa

BETeTaTUBHBIN POCT MUIICITHS

CTUMYJISIITUS TI10,1000pa30BaHUsI

1.
2.
3.
4

A.10-15
b.
B.

I10/1000pa3oBaHKe

IJIOJIOHOIIIEHUE

3-4 nua 0-5 rpan.
2-3 gus 14-23 rpan.

JHEHN npu TemnepaTtype Bo3ayxa 22-28 rpaf.




I'. 30-45 nueii 14-23 rpan.

Bonpoc 4. PaccraBpTe mudpbl omnepanuii B COOTBETCTBUU C TEXHOJOTHEH IMOTYYCHHUS
MOJIOYHOM KUCJIOTHI U3 COPOKEHHOTO pacTBOpa
1. A. OcBetnieHue
b. Hentpudyrupoanue
B. Kpucramnusanus
I" PaznoxeHue nakrara KaJbLus
[ Ynapusanue
E. ®unprpoBanue

SER A

Bonpoc 5. Coaeprkanue mpoyKTa mocjie ctajauu GepMEeHTAMU B O0IIEH CXeMe COCTaBIseT
0,1-1%

1o 2%

o 10%

50-80%

80-100%

arONE

Bonpoc 6. Kakue npo1yKThl TPOMBIIIIICHHONH OMOTEXHOJIOTHH TPUMEHSIOT B METUITUHE?
KPOBE3aMCHUTEIH

aHTUOMOTHUKHU

WHCYJTUH

BUTAMHUHBI

KOPMOBBIE JT00aBKH

OHMOIIECTULMIBI

ook wdE

Bonpoc 7. [[ns 4ero ucnoyib3yroT aMMHUAYHYIO BOJIY TIOCIIE CTAUU THAPOJIN3a B OEITKOBOM

IIPOU3BOJICTBE
1. JUISL HEUTpalIn3aluy KUCIOTHI
2 JUIs IOBBIILIEHUS YPOBHsI a30Ta B IUTATEIbHON cpelie
3. JUISI IPOpacTaHusl a30T(HUKCUPYIOMNX OaKTepuit
4 JUISL CHUKEHUS TEMIIEpaTypbl THIPOIN3aTa

Bonpoc 8. Beibepure BakHbIe XapaKTEepUCTUKH Il 0TOOpa MpoAylieHTa Oenka

1. yAenbHasg CKOPOCTh pOCTa

2 BBIXOJ] OMOMacchl 1o OenKy Ha JaHHOM cyOcTpare
3. pocT Ha OemoKcoaepKaIieM cyocTpaTe

4 BO3MOXHOCTb UCIIOJIB30BATh IpIU(THBINA 6apOoTep

Bonpoc 9. Kakue mnpoayKThl MNPOMBIIUIEHHOW OHWOTEXHOJIOTUM HCIONB3YIOTCA B
PaCTCHHEBOJICTBE
MPOOUOTHKH
CUJIOCHBIC 3aKBaCKH
BaKI[UHBI
OHMOIIECTULMIBI
KOPMOBOI1 6eok
Oe3BUpycHas paccaaa

ouhkowdE

Bonpoc 10. Kakoii TexHONOrHuecKuii MprueM MPUMEHSIOT AJi1 CTUMYJISIUU 00pa30oBaHUs
IIPUMOPIUN BEIICHKHU

1. pE3KOE IOHMKEHUE TEMIIEPATYPHI BO3AYyXa B PaCTHIIBHOM Kamepe
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2.
3.
4.

pe3Koe TIOBBIIICHHE TEMIIEPATyPhI BO3/IyXa B PACTUILHON KaMmepe
obmyuyenne YD nyuamu
MNepeMCIINBAaHNC

Bomnpoc 11. ®epMeHTHI KaTaTu3UPYIOLIUE MPOLIECC CUHTE3a JIMMOHHON KUCIOTHI

1.

2.
3.
4

nekapOoKcuIa3a
HUTpaTCUHTETa3a
MEKTUHA3a
KOBH3UMA

Bomnpoc 12. IIpouecc ocaxkieHUs! COIU IIUTPATA OMUCHIBACTCS CIECIYIOIUM YPABHEHUEM:

arONE

2CsHgO7 + 3CaCOs3

Ca3z(CsHs507)2 + 3CO2 + 3H20
Ca3(CeHs507)2 + 3H2S04

2CsHgO7 + 3CaS0O4

CeH1206— 2C3HsCOOH + 2C0O2+2H>

Bonpoc 13. VYkaxure, KakuM CHOCOOOM OUMINAIOT KYJIbTYpPaJIbHYIO JKUAKOCTH B
IPOM3BOJICTBE YKCYCa CTOJIOBOI'O

1.

ook wm

ylapuBaHue
OCBETJIEHUE
IeperoHKa
BBIMOPAXKMBAHUE
¢unbTpanus
cernapupoBaHue

BOIIpOC 14. yKa)KI/ITe, KaKO€ BCIICCTBO UCIOJIB3YIOT AJIsI OCBCTIICHUA YKCYCHOﬁ KHCJIOTHI

1.

2.
3.
4

AKTUBHPOBAHHBIN yTOJb
cynbbun 6apus

THIIC

OCHTOHUT

BOl'lpOC 15. YKa)KI/ITe, KaKO€ BCHICCTBO UCIOJB3YIOT JJIs1 OUUCTKHU MOJIOYHOM KHCJIOTBI

1.

2.
3.
4

aKTHBHpOBaHHBIfI yl"OJ'II)
CEPHYIO KHCIIOTY

TUIIC

OEHTOHUT

Bonpoc 16. Bei6epute Tpe6oBaHuUS K IITaMMaM IPOU3BOJICTBA CIIUPTA

ouhkowdE

BBI3BIBAaTh AKTUBHOE OpOXKEHUE

YTUIM3UPOBATH Kpaxmall

MOJBEPraThCs aBTOIM3Y IPU KOHLIEHTPAIMH CIUPTa MAaKCUMAJIBHOTO 3HAYESHHUS
BBIJICP)KMBATH BEICOKHE TEMIIEPaTypPhI

MaKCHUMaJIbHO YPPEKTUBHO YTHIN3UPOBATh CyOCTpar

BBIJICP)KMBATH BEICOKME KOHIIEHTPAIMH CIIUPTA B KYJIbTYPAITbHOM KHUIKOCTH

Bomnpoc 17. [louemy omaceH CHUPT, MOJYYEHHBIH B YCIOBHMSX HEPETIIAMEHTHUPYEMOIO

IIPOU3BOJICTBA
1.
2.

Ocraercss MHOTO HECOPOKEHHOTO caxapa
[TpuCyTCTBYIOT CHBYIIIHBIE Maciia
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3. Hu3skas koHIeHTpanus cnupra
4. BrIcokast KOHIIEHTpAIUs CIUPTA

Bonpoc 18. DkoHOMHYECKOE TMPEUMYIIECTBE OHWOTEXHOJOTHYECKOTO TIPOU3BOJICTBA,
OCHOBaHHOTO Ha UIMMOOMIIN30BaHHBIX OM000BEKTaX, IEPE]] TPATUIIHOHHBIM 00YCIIOBICHO:

MEHBIIMMH 3aTpaTaMy TPya

OoJee AeUIeBbIM ChIPbEM

MHOTOKPATHBIM HCIOJIb30BaHNEM OM00OBEKTa
YCKOPEHHEM IIPOU3BOACTBEHHOIO IIpoLecca

NS

Bonpoc 19. BriGepuTe OCHOBHYIO METOMOJOTHIO HMMMOOWIM3anmuu (epMeHTa B
MIPOU3BOJICTBE

1. CBsI3bIBaHME cyOcTpara ¢ (epMEHTOM MpPU COXPAaHEHHWH €ro KaTaTUTHYeCKOU
AKTUBHOCTH

2. NPOSIBJICHNE KaTAIUTHYECKUX CBOWCTB (DEpPMEHTa U €ro yCTOWYMBOCTH

3. NPOSIBIICHUE YCTOMYMBOCTH (PepMEHTa NPH COXPAHEHUH €ro KaTaJTUTHUYECKON
AKTHBHOCTHU

4. CBsi3bIBaHME (epMeHTa C KOPEepMEHTOM

Bonpoc 20. Ykaxnure npenMyInecTBa UCIOIb30BaHUs UMMOOMITH30BAaHHBIX KJICTOK:

OTcyTcTBHE 3aTpaT HA BBIJCIICHUE U OYHCTKY (PEpPMEHTOB
Bricokas cTabuiIbHOCTE hepMeHTa

CriocoOHOCTD K JUTMTENFHON pereHepannu KopakTopoB
Hanuuue noG0YHBIX MPOAYKTOB

[TpucyrcrBue muddysnoro 6aprepa

arONE

Bonpoc 21. K ¢pusnyeckum cnocobaM MMMOOUIM3ALMN MOKHO OTHECTH

AncopOuuro

BxnroueHue B mopsl ress

Hcnonp3oBaHue MOTYIIPOHUITAEMBIX MEMOpaH
Bxurouenue B AByx(azHyo cpeny
KoBanenTHoe cuiBanue

arONE

Bonpoc 22. MmmoOunm3anusi 1enblX KIETOK IMPOIYLIEHTOB JIEKAPCTBEHHBIX BEIIECTB
HEpaLMOHAJIbHA B CIIydae

BBICOKOM JTaOMJIBHOCTH 11€JI€BOT0 MPOJIYKTa (JIEKAPCTBEHHOTO BEIIECTBA)
MCIIOJIb30BaHUs LIEJIEBOI0 MPOAYKTA TOJBKO B UHBEKI[MOHHOM Gopme
BHYTPUKJIETOYHOU JIOKAJIN3ALUN LIEIEBOrO MPOLYKTa

BBICOKOHM TUJIPO(UIBLHOCTH 1€JIEBOT0 POAYKTA.

N e

Bonpoc 23. KonoHounbslii OMOpeakTOp [isi MMMOOMIIM3ALMU IEJIBIX KJIETOK JIOJIKEH
OTJIIMYATBCS OT PeaKTopa A UMMOOUIM3aUU (PEPMEHTOB

OOJBIINM TUAMETPOM KOJIOHKHU

OTBOJIOM r'a3oB

0osee OBICTPBIM JBUKEHHEM PACTBOPUTEIS
(dhopMoii YaCTHI] HEPACTBOPUMOT'O HOCUTEIS

el N
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Bonpoc 24. HauGonpmee 4uciao aHTHOMOTUKOB CHHTE3HMPYIOT — (pepMeHTaIuen
MHKPOOPTaHU3MOB 3TOTO PO

1. Streptomyces
2. Micrococcus

3. Saccharomyces
4. Aspergillus

Bomnpoc 25. [TonyueHnue s3procrepuHa NpoBOJAT C UCIIOJIb30BAHUEM:

1. OO6iyueHus: raMMa-i1y4yamMu
2. O6nyuenus Y ®-namnamu
3. OcaxxaeHus KIeTOK

Bonpoc 26. AMMHOKHCIIOTHI B IPOMBIIIJIEHHOCTH TOJYYaroT
['upoan3oM NpupOIHOTO CHIPhS

XUMHUYECKUM CHHTE30M

AncopOuueit

MuKpoOHOIOTHIECKUM CHHTE30M

buorpanchopmarueii ¢ moMors0 M/0 U/uiu (GepMEHTOB

agrwdE

Bonpoc 27. CeippeM a5t IPOU3BOCTBa OMOTasa sSBISETCS
Kup

[ITruuii nomer

BriToBBIEC OTXOOBI

CunocHble KyJIbTypBI

Bce BbIle niepeyncieHHoe

arONE

Bonpoc 28. Ykaxure, kKakue cOeTMHEHUS BXOAT B COCTaB Omorasa:
1. Mertan

2. byran

3. [Ipoman

4. Yraekucnslii ra3

Bonpoc 29

YKa)KI/ITe, KaKOC M3 NCPCUYNUCIICHHBIX ypaBHeHI/Iﬁ OTpaXXa€T XUMHU3M OmocuHTEe3a YKCYCHOﬁ
KHCJIOTHI

1. CeH1206 — 2C2Hs0OH + 2 CO2+ E

2. 2C2Hs50H + O2 — CH3COOH + H20 + E
3. CeH1206 — 2C2H4OHCOOH + E

4. C12H22011 — 2CeHgO7 + 3H20 + E

Bonpoc 30. Kakoif  mpolecc  TpeAmIecTBYET — KHUCIOTOOOpa30BaHUIO  TPH
OMOTEXHOJIOTHYECKOM CTI0co0e MPOU3BOICTBA TUMOHHON KHUCIOTHI

1. cropoodpazoBaHue

2. o0Opa3oBaHNe MULICTHS

3. JIOJTUB PacTBOPa MeJIacChl
4. aspanus

Bonpoc 31. K OnoTexHOIOrH4eCKUM MpolieccaM OTHOCUTCS

1. Cylb(aTHOE Pa3I0KEHUE [IEILTION03bI
2. XUMHUYECKHH CUHTE3 aMUHOKHUCIIOT

3. XJieboneueHne

4. ropenue Topda
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5. XAMHUYECKOE OKUCIIEHHUE JKee3a

Bonpoc 32. [Ipu ouncTKe NpOMBILUIEHHBIX CTOKOB IPUMEHSIOT IITAMMBI-1ECTPYKTOPbI

1. MIPUPOTHBIC MEKPOOPTaHU3MBbI

2. MMOCTOSIHHBIE KOMIIOHEHTHI aKTUBHOT'O HJIa

3. CTaOWIIbHBIC TEHHO-MH)KCHEPHBIC IIITAMMBbI

4, HECTaOWJIbHBIE T€HHO-UH)KEHEPHBIE IITAMMBbI

Kapra orBeToB

1 2 3 4 5 6 7 8
1A, 2B, | 1A, 2B, | 1A, 2B, | 1A, 2B, | 1 123 7 12
3B 3B 3B,4I | 3B, 4T,

571, 6E
9 10 11 12 13 14 15 16
4.6 1 2 1 5 4 1 15,6
17 18 19 20 21 22 23 24
2 3 3 12 12,3 3 2 1
25 26 27 28 29 30 31 32
2 1,45 5 15 2 2 3 4

Jucuuminna «MeToabl ucc/ie0BaHU B OMOTEXHOJIOT I
3ananust B OTKpBITOM hopme

1. CoBpeMeHHbBIE HANIPABJICHUS UCCIIEOBAaHUN B OMOTEXHOJIOTHH.

2. OOBEKTHI HAYYHOTO UCCIEeIOBAaHUS: MaTepualbHasi, ujealbHas CUCTEMBI.

3. [IpeameTr HaAy4yHOTO HCCIIEAOBAHHUS — CTPYKTYypa CHUCTEMBI, B3aUMOJICUCTBUE €€ DJIEMEHTOB,
pa3nyHbIe CBONCTBA, 3AKOHOMEPHOCTH Pa3BUTHSL.

4. Knaccu¢ukanusi Hay4dHbIX UCCIIEJOBaHUM: (pyHAaMEHTaIbHbIE U PUKIIATHbIE.

5. CymHocTs (QyHIAMEHTANBHBIX HAyYHBIX HCCIEIOBAaHUNH W TMPUKIAJAHBIX HAYYHBIX
HCCIIEI0BAHUMN.

6. Kakuie MeTo/1bI HCTIONB3YIOT B OMOTEXHOJIOTHH.

7. TeopeTnueckre U SMIUPUUYECKHE YPOBHHU UCCIIEJOBAHMS B OMOTEXHOJIOTUH.

8. Kpurepuu, npenbsBisgeMble K TEME HAyYHOTO HCCIIEJOBAHUS.

9. [TocTanoBKka MpoOJIEMbI UCCIIEIOBAHUSI, €€ ITAIIbI.

10. Onpenenenue uenu U 3aJ1a4 UCCIIETOBAHUS.

11. CocraBnenue paboueit mporpaMmMbl HAYYHOTO HCCIICTOBAHUS.

12. MeToionoru4eckue v npoleaypHble pa3aeibl UCCIEA0BAHMS.

13. CyOBeKT 1 0OBEKT HAyYHOT'O UCCIIEOBAHMUS.

14. aTepnperanyisi OCHOBHBIX HAYYHBIX ONPEIEICHUN U TOHATHH.

15. AHanu3 TeOpeTUKO-3KCIEPUMEHTAIBHBIX UCCIIEIOBAHUM B OMOTEXHOJIOTHH.

16. OcobeHHOCTH 00CYXKACHHSI HAYYHBIX Pe3yabTaTOB U (HOPMYIUPOBAHHS BHIBOJOB.
17. Kakue MeToa moxydeHus MpoTOIJIaCTOB UCTIONB3YIOT JIJIst THOPUIU3AINH KIETOK?
18. Kakue MeTo b M3BJICUEHHS MPOAYKTA U3 OMOMACCHI UCTIONB3YIOT?

19. OOBEKTHI HCCIIEN0BAHNS B OMOTEXHOJIOTHH.

20. Buapl Hay4HBIX, YI€OHBIX U CIIPABOYHO-MH(POPMAITHIOHHBIX U3TAaHUH.

21. Metoabl co3/1aHus MPOIYLIEHTOB OMOTEXHOJIOTHH.

22. Kakue MeToibl pazpabaThiBaeT MEJUIIMHCKAsE OMOTEXHOIOTH?

23. Ocob6eHHOCTh MPOBEJICHNY TATEHTHBIX UCCIEA0OBAaHNN B OMOTEXHOIOTHH.

24. ntennekTyanbHast COOCTBEHHOCTH U €€ 3allUTa.
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25. TIpouecc Bueapenus HUP u ero srarmsr.

26. OcHoBHBIC BUABI 3H(PEKTUBHOCTHA HAYIHBIX UCCIICIOBAHUN B OMOTEXHOJIOTHUH.

27. DxoHomMHuecKHl 3(PQeKT OT BHEAPEHHS HAYYHO-UCCIENAOBATEIbCKUX pa3pabOTOK B
OMOTEXHOJIOTHH.
28. SI3BIK U CTWJIb HAYYHOT'O MCCIIeIOBAHMUS.

29. Kakue MeTofbl Hccae0BaHus HEOOXOAMMO MCIOJIb30BaTh ISl BHEAPEHUS MPOIYLIEHTOB B
OMOTEXHOJIOTMYEeCKUH mpoiiecc?
30. HaBbIku camoOIpe3eHTaIu Pe3yJbTaToB padoT.

Ne

Bomnpoc

OTBer

1

CoBpeMeHHbIE
HarpaBJIeHUs
HUCCIEeN0BaHUN B
OHMOTEXHOJIOTHH.

CoBpeMeHHEBIC HaTpaBJICHUS WCCIICIOBAHUI B
onorexnonoruu: OCHOBHBIC HAIIPABIICHUS B OMOTEXHOJIOTHH:
- KOHCTPYUPOBAaHHE MHUKPOOPIaHU3MOB MPOAYIICHTOB C
MIOMOIIBI0 OMOMH)KEHEPUH

- OMoMenuIIHA

- OuodapMakoIorus 1 OMOHHUKA

- IPUPOI0OXPaHHAsI OMOTEXHOJIOTHSI U OMOpeMeTHaIns

- KJIOHUPOBAHUE )KUBOTHBIX U PACTCHHM

OOBeKThI Hay4YHOI'O
UCCIICIOBaHMUS:
MaTepHualbHasi,
ujieabHask CUCTEMBI.

OObBeKThl  HAY4YHOIO  MCCJIENOBaHUS:  MaTepUaJIbHAsd,
uneanbHas cuctembl: OOBEKTOM Hay4yHOTO MCCIIEIOBAHUS
SBJIAIOTCSL ~ MaTepualibHas WM HJAealbHasi  CHUCTEMBI
MartepuanabHble CUCTEMBI — 3TO CHCTEMBI, KOTOPBHIE MOKHO
OLLYTUTb, IOTPOraTh pykamu. OHU AENATCS HA NPUPOJHBIE U
TexHuueckue. IIpupoaHbie 3TO  CHUCTEMBI,
co3JaHHbIe pupoaoi. Hanmprumep, :KxMBOTHOE, pacTeHHE, MOPE
n Tak janee. TEXHUYECKUE CHCTEMbl— JTO CHCTEMBI,
CO3JJaHHbIE PyKaMH 4YesioBeKa. K HUM OTHOCATCS KOMIIBIOTEPHI,
MamMHbl W japyrue. K MarepuanibHbIM — OTHOCSTCS  BCE
OOBEKTUBHO CYILECTBYIOIINE pealbHble CcUCTeMbl. K HuM
OTHOCSITCSI BCE CHCTEMbl HEOPraHMYECKOM M OpPraHUYeCcKOU
IIPUPO/BI, a TAKKE COLUATBHBIE CUCTEMBI.

HematepuanbHble CHCTEMBI— 9TO CUCTEMBI, KOTOPBIE HENb35
OIIYTUTh. Hanmpumep, aHIMIIMHACKUI A3bIK, XUMUYECKUH A3bIK U
TaK JjaJjiee.

WneanpHas cucteMa — 3TO CUCTEMA, KOTOPOM HE CYHIECTBYET
— €€ HeT, a ee (DYHKUUH BBINOJIHSIIOTCS B HYKHBIH MOMEHT
BpEMEHH, B HEOOXOAUMOM MecTe (MpUYeM B 3TO BpeMs
cucrema HeceT 100 % pacueTHyr0 HarpysKy), He 3aTpayuBas
Ha 3TO BEUIECTBa, SHEPruU, BpEeMEHU U (UHAHCOB. Takum
o0Opa3oMm, HujeanbHasi CUCTEMa JOJIKHA BBINOIHSITH IOJE3HbIE
(YHKIIUH B HY’KHBIA MOMEHT BPEMEHH, B HEOOXOITUMOM MECTE,
UMETh HYJIEBbIE 3aTpaTbl M HE HUMETh HEXeIaTeIbHbIX
¢ dexTos.

CHUCTEMbI—

[Ipeamer Hay4HOI'0
HCCIIEAOBaHUS -
CTPYKTypa  CHCTEMBI,
B3aMMOJICHCTBHE ee
AJIEMEHTOB, Pa3JIMYHbIE
CBOMCTBa,

[IpeameT Hay4yHOrO MCCIEIOBAHUA — CTPYKTYypa CHUCTEMBI,
B3aUMOJICHICTBHE €€ DJJIEMEHTOB, pa3JINYHbIE CBOWCTRBA,
3aKOHOMEPHOCTH pa3Butus. [lomMuMO 00BEKTa B KaXKIOM
HCCICIOBAHNH €IIe Ha HadaJbHOH CTaguu HeoOXOIHMO
ONPENEAUTh MPEIMET UCCIEIOBAHMS, C MOMOIIBIO MpeIMeTa
MOXHO BBISIBUTH Han0oJliee 3HAYUMBIE C TEOPETHUYECKOW H
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3aKOHOMEPHOCTHU
pa3BUTHSL.

MPAKTUYECKOW TOYKH 3pPEHHs CBOWCTBA W OCOOCHHOCTH
00BEKTa, KOTOPHIE HEOOXOAMMO U3YUHUTh.

[Ipeamer HayyHOrO UCCIENOBaHUS — JTO CTPYKTypa
CHUCTEMBI, B3aUMOJEHCTBUE €€ DJIEMEHTOB, Pa3HbIE CBOKCTBA U
3aKOHOMEPHOCTH €€ pa3Butusa. [lomumo 00BeKkTa B KaKIOM
WCCIEAOBAaHUM €IIe Ha HAYaJIbHOW CTaaud HEO0OXO0IUMO
ONPEIEIUTh NPEIMET UCCIEAOBAHMS, C IIOMOIIBIO MpEeAMETa
MOXHO BBISIBUTH HauOoliee 3HAYMMBIC C TEOPETUYECCKOU H
MPAKTUYECKOW TOYKH 3pEHUS CBOWCTBA M OCOOEHHOCTH
00BEKTa, KOTOphIE  HEOOXOAMMO  HM3y4UTh. BaXHBIM
TpeOOBaHUEM SBIIETCS COOTBETCTBHE OOBEKTa U IpeaMmeTa
HCCIIEIOBAHUS.

Knaccudukanmst
HAyYHBIX
HUCCIENOBAaHUN:
byHaamMeHTanbHbIC
MIPUKIIaTHBIE.

u

Knaccudukanus HAyYHBIX UCCIIETIOBaHMI:
(dbyHIaMeHTaNbHBIE ¥ TpuKIagHble: DyHIaMEHTAIbHBIC
Hay4yHbl€  HCCIEAOBAaHUSA -  OKCIEPUMEHTaJbHAs  WIH
TEOpETUYeCKasl JIeATeIbHOCTh, HApaBICHHAs Ha MOJTYYCHHE
HOBBIX 3HAHMHA OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX CTPOEHUS,
(YHKIIMOHMPOBAHKSI W Pa3BUTHS 4YCJIOBEKa, OOIIECTBA,
OKpYy>Karoleu MPUPOTHOMN
cpensr; [IpukiaaHble HAYYHBIE HCCIICIOBAHUS - HCCIICOBAHUS
, HalpaBJICHHbIE MPEUMYIIECTBEHHO Ha MPUMEHEHHUE HOBBIX
3HAHUW IS JIOCTVDKCHUS TPAKTHUSCKUX IENeH W pPelICHHS
KOHKPETHBIX 3a/1a4.

CymrHocTtb
byHIaMeHTaIbHBIX
HAyYHBIX
HUCCIEe0BAaHUN

)51

MNPUKJIAAHBIX HAaY4YHBIX

HUCCIIEIOBAHUN.

CymHocTh (pyHIAMEHTANBHBIX HAYYHBIX HWCCICAOBAHHHA H
MIPUKIIaHBIX Hay4HBIX HCCIIEA0BAHUM: Cytb
(byHIaMEHTAIBHBIX HCCIIEI0BAHUN 3aKJII0YAETCS B
MOJTBEPKACHUN WM ONPOBEPKEHUU Oa30BBIX IOJI0KEHUH,
COCTABJLIIOIIMX  OCHOBY  LIEJIBHOIO,  KOHLENTYaJIbHOI'O
npeacTaBieHus o0 oObekTe wucciaenoBaHusd. PesynbraTom
(byHIaMEHTAILHBIX MCCIIEIOBAHUN BBICTYIAET HOBasi TEOPHUS,
MO3BOJISAIONIAs TO-HOBOMY OOBSCHUTH MNPOTHBOpEYAINE B
pamMKax TMpexHel Teopuu (QakThl U METOHOJOTHYECKHE
IIPUHIUIIBL.

IIpukitagHbie Hay4HBIE UCCIEAOBAHUA - 3TO UCCIIEIOBAHNUS,
HaIlpaBJICHHBIC IPEUMYIIECTBEHHO Ha IPUMEHEHHUE HOBBIX
3HaHUM NI JOCTHIKEHHUs IPAKTUYECKMX LENEeW W PEIICHMS
KOHKPETHBIX 33/1a4, B TOM YHCJIE UMEIOIIMX KOMMEPUECKOE
3HaueHne. Ha 1maHHOM »JTame mnpoBepseTcs TEXHUYECKas
OCYLIECTBUMOCTb ~ HWJEHM,  AHAJIU3UPYIOTCS  MaclITa0bl
MOTpeOHOCTEN PhIHKA, & TAKXKE MOTEHIIMAIbHbIE BO3MOKHOCTH
OpEeanpusATHs TO pa3paboTKe W MPOU3BOJACTBY HOBOTO
MIPOJTYKTA.

Kaxkue METOJIbI

UCTIOB3YIOT
OUOTEXHOJIOTHH.

B

Kakue Mertoasl HCHonb3yloT B OuorexHosoruu: B
OMOTEXHOJOTMH  pa3lu4yaloT  OWOJIOTMYECKHE  METO[bI
HCCIIEA0BAHUA: ITIOUCK 51 OIucaHue IIPOAYLIEHTOB
(MeToabl: MUKPOCKOIIHS, KYJIbTUBUPOBAHUS, MOJEKYISIPHO-
TEeHETUYECKUE METO/IbI), METObI TpaHchopMmauu
MIPOTYLIEHTOB.

TexXHUKO-TEXHOJOTHUECKUE METOMABI: pa3paboTKa anmapaToB
UL KyJIbTUBHPOBAHUSA IIPOIYLIEHTOB, COCTaBJICHUE
TEXHOJIOTMYECKUX CXEM IIPoliecca, ONTUMU3ALMS IPOLECCOB.
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OU3NKO-XMMUYECKHE OMOXMMUYECKUII METOJ ONpe/eseHHe
XMMHAYECKOTO  COCTaBa  CBIPbs, HPOAYKTOB,  COCTaBa
KyJbTYPaJIBbHON JKUAKOCTH B cTaauu (epmentaruu. OneHka
¢busnueckux ~ IOKas3aTeNedl  MpOLECCOB:  TEIUIOOOMEH,
MaccooOMeH, TeMIeparypa.

WudopmanioHHble TEXHOJOTUM B  OHOTEXHOJOTHYECKOM
MPOIIECCe: COCTABIEHHE MTAPaAMETPOB IPOBEACHHS IIPOLIECCOB,
MOJICIIMPOBAHUE U ONITUMH3AIHS ITPOIIECCOB.

Teopernueckue M SMIUPHUECKUE YPOBHU HCCIEIOBAaHHS B
OMOTEXHOJOTHU: DMAUpUUEcKUll ypo6eHb TIO3HAHUS CBSA3AH C
MPEeIMETOM HAy4YHOT'O MCCIIEJOBAaHUS, BKIOYAaeT B ceds 2
KOMIIOHEHTA — YyBCTBEHHBIH OMBIT (OLIyIIEHHE, BOCIIPUATHE,
NpeCTaBICHHE) W WX  TMEPBUYHOE  TEOPETHUYECKOE
OoCMBbICIeHHE. J[Is1 SMOUPUYECKOrO TO3HAHUS XapaKTepHa
¢bakTodukcupyromas aesTeIbHOCTb. B OHOTEXHOIOTHH 3TO
UCIOJb30BaHUE  MOP(OJIOTUYECKUX  METOJOB  OILCHKH
OMOJIOrNYECKUX NTPOYLIEHTOB.

Teopemuueckuui  ypoeeHs 3aKJIIOYACTCAd B  JalIbHEHIIEH
00paboTKe SMIMPUYECKOro MaTepuana. TeopeTHueckoe
MIO3HAHUE — 3TO CYLIHOCTHOE MO3HaHHE, OCYILIECTBIsIEMOE Ha
ypoBHE aOCTpakiuil BbICOKMX moOpsakoB. Ha ocHoBaHuM
MOJyYEHHBIX (DAKTUYECKUX JaHHBIX O IPOLEcCe MOCTPOCHHE
TEOPETUYECKOH  MOAEIM  poCTa. Wmu  Haobopor,
pa3pabarbIBaeTCs TUIIOTE3a, KOTOPask Ha SMIIUPUYECKOM 3Tale
MOJTBEpXKAaeTCsl, pa3pabaTblBaeTcsi MOJeNb, MWJIH He
MIOJITBEPHKAACTCS.

TeopeTnueckue u
SMITUPUYECKUE YPOBHHU
UCCJIEIOBAHUS B
OMOTEXHOJIOTHUH.
Kpurepun,
MPEABSIBISIEMBIE K TEME
Hay4HOI'0
WCCJICIOBAHMUS.

Kpurepuu,  mpenbsiBasemMble K~ TeME€  Hay4yHOIO
uccnenoBanus: Kputepuu (TpeOoBaHUs) K TeMEe HAYYHO-
UCCIIeIOBATENIbCKOM  paboOThl: aKTyalbHOCTh M HOBHU3HA
(COOTBETCTBHE COBPEMEHHOMY COCTOSIHHIO OIpeAeeHHON
HAyKH); HAYYHOCTh (KOPPEKTHOCTh YHOTPEOJIEHUS! TEPMUHOB,
MOHATHM, (QOPMYIMPOBOK); NPOOJIEMHOCTh (TeMa JOJKHA
UMETh MCCIIEA0BATENbCKO-TIONCKOBBIM XapaKTep); TOYHOCTH
(cooTBeTCTBHE OOBEKTUBHO CYIIECTBYIOLIUM B HayKe (hakTam);
OPUTMHAIBHOCTH (T€Ma He JI0JKHA OBITh MAOJOHHOMN).

[TocranoBka mpoOsIEMbI
UCCIIEJOBaHMS, ee
OTaIllbl.

IToctanoBka  mpoOJIEMBI  HCCIEJOBAaHHS, €€  JTaIlbl:
ITocranoBka poOIeMbl UCCIIEI0BaHMS O3Hayaer
HE00XO0IMMOCTh OOOCHOBaHMUS AKTYyaJIbHOCTH, 3HAYUMOCTH
U3y4eHUs BHIOPAHHON TEMbI U PACKPBITHE CYTH NMPOOIEMHON
CUTyalluu, OTBCT Ha BOIIPOCHI, TIOYEMY HAAO0 €€ U3Yy4aThb U YTO
JlacT ee uccieoBaHue. 3aTeM HeoOX0auMo chopMyIpoBaTh
caMy mpoOiieMy, TO €CTh BBIWICHUTh B y3JI€ COIMAIBHON
HaNPsHKEHHOCTH CTOPOHBI PEaIbHOTO TPOTHUBOPEUHSL.

B mpornecce mocTaHOBKH MPOOIEMBI BBICISAIOT CIIEAYIONINE
sTanbl:  (OPMYJIMPOBAHHE, OLIEHKY, OOOCHOBaHHE U
CTPYKTYpHUPOBaHHE. dopmynupoBaHue (ToctaHOBKa)
npobnemsbl. [locraHoBka mpoOieMbl €CTh MNPEXIE BCETO
IPOIIeCC IMOWCKA BOMPOCOB, KOTOpBIE, CMEHSAA APYr Ipyra,
npuOIMKAIOT HUCCIeNoBaTeIsl K aJeKBAaTHOMY OTPAXXEHUIO
HEHM3BECTHOT'O M CIIOc00aM MPEBPAIIEHHS €r0 B H3BECTHOE.
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Onpenenenre uemd u
3a4a4 UCCJICAOBaHUA.

Onpenenenrie 1enu W 3agad  uccienoBaHus: Llenb
HCCIIEIOBAHUS — 3TO KOHEYHBIN PE3YIbTAT, KOTOPBIN JHOJIKEH
MOJIYYUTHCS MOCIe OKOHYaHUS ucciaenoBaHusl. OOBIYHO IEIBIO
HAyYHOTO WCCJICIOBAHMS BBICTYIAET BBHISBICHHE KaKHX-THOO
MIPUYMHHO-CIIEACTBEHHbIX CBA3ed. MTak, 1enp ucciaeaoBaHus
JOTUYECKA JUKTYET CTPYKTYpPy €ro OCHOBHBIX 3ajady,
TEOPETUYECKUX M TMPaKTUYECKUX, TOCIeIHUe TpeOyroT
YTOYHEHHU B BUJI€ PsAJIa YACTHBIX MPOrPAMMHBIX 3a]1a4.

3ajaun HCCIeoBaHUs — 3TO TE€ BOIPOCH], Ha KOTOpbIE
JOJDKHBI OBITh TOJYYCHBI OTBETHI MPHU JOCTHIKCHUU LEIH
HCCIEA0BaHUS.

Kpome TOro, ™moxer OBITh TMIOCTABICHO HEKOTOPOE
OTPaHUYEHHOE YHCIIO MOOOYHBIX, JOMOJHUTENBHBIX 3aj1ad.
HccnenoBatens NODKEH OBITH TOTOB K TOMY, YTO IO Mepe
Pa3BUTUS UCCIIENOBATENILCKOTO Tpolecca OYIAyT YTOYHSTHCS
YaCTHBIC 33/1a4M, BO3HUKATh HOBBIC, U TaK JI0 OKOHYAHMS
paboTHI.
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CocraBnenue paboueit
pOrpaMMbl  Hay4YHOTO
MCCIIEJOBAHMUS.

Cocrapienue paboueil MporpaMMbl HAYYHOTO UCCIICIOBAHMS:
[IporpaMmMa Hay4yHOTO HCCIEIOBAHUS IPEACTABISIET  COOOi
JIOTUYECKA TIOCTPOEHHBIA QJIrOPUTM JEHCTBUH, KOTOPBIN
MO3BOJISIET CBSA3aThb BCE OJIEMEHThl pPAa0OTHI B  €IUHOE
nenoe. PazpaboTka mporpaMMbl HAy9HOTO HCCIIETOBAHUS.
[IporpaMmMa Hay4yHOTO HCCIEIOBAHUS IPEACTABISIET  COOOM
JIOTUYECKH TIOCTPOEHHBIA QJIrOPUTM JEHCTBUH, KOTOPBIN
MO3BOJISIET CBS3aTh BCE 3JEMEHTHI padOTHI B €IMHOE IIEIIOE.
Hamnucanue HayyHsix ctaTeit Ha 3aka3 uisi MyOJUKaIMU B
MEPUOINYECKUX U3TAHUSIX.

[TporpaMMa Hay4YHOTO HCCIICIOBAHUS PEACTABISIET COOOU
JIOTUYECKH IOCTPOEHHBI aJNrOpUTM JIEUCTBHUM, KOTOPBIN
MO3BOJISIET CBSI3aTh BCE DJIEMEHTHI PabOThI B €AMHOE IIEJIOE.
Ponp HayuyHOU porpamMmel HCCIIEJOBAaHUSL OUEHb BEJIHKA.
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Merononornueckue u
MPOLIEIYPHBIE Pa3/IEIbI
HCCIIEIOBAHMUS.

Metononornyeckue " IPOLEAYPHBIE pas3 el
uccienoBaHus: MeTo1010rHuecKuil pa3ziesl BKIYaeT B ceos
onMcaHue TMpoOJEeMHONM CUTyalud U  (QOPMYIHPOBKY
pobJIeMbl; onpeseneHre 00beKTa U MpeIMeTa UCCIeI0BaH s,
¢dopMynIMpoBKa Iiefieil M OCHOBHBIX 3a/ad MCCJIEIOBAHUS;
NIpEeABAPUTEIIbHBIN CUCTEMHBIN aHanu3 o0BbeKTa
UCCIIEIOBaHMs; HMHTEpPOpeTanus U  OlepaldoHaIN3alHs
OCHOBHBIX IIOHATHM; BBIIBU’KEHNE OCHOBHBIX THUIIOTES.

[Tpouenypnslit paznen BKJIIOUAET B cels
MPUHIMITUATIBHBIN [J1aH [TOCJIE0BATEIbHOCTH TPOBEPKU OCHO
BHBIX THUIIOTE3; 000CHOBaHHE CHCTEMBbI BBIOOPKH; ONMMUCAHHE
¢dopmMHupoBaHUS  BBIOOPOYHON  COBOKYIHOCTH; OIHCAHHE
OCHOBHBIX TpolLeayp cOopa M aHaiau3a MEPBUYHBIX JTaHHBIX;
JIOTUYECKHE CXeMbl 00pabOTKM MJAaHHBIX; HHCTPYMEHTapHii
uccienoBaHue (AaHKEThl, KAPTOUKU PETUCTPALIUK HAOII0IeHUS,
BOINPOCHUK HWHTEPBBIO M T.I.); paboumii IuiaH-Tpaduk
BBINIOJIHEHUS 3TAIIOB MCCIIEA0BaHNUS.
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CyOBekT
HAyYHOTO

n  O00BEKT

HCCICa0BaHUsI.

CyObekT u 00BeKT HaydHOro wuccienoBanus: OOBEKTOM
HAYYHOT'O MCCJIEIOBAHUS BBICTYIIA€T TO, YTO HEOOXOAUMO
UCClieIoBaTh. OJTO MOXET OBITh ONpEeAETICHHBIH OOBEKT,
HEKOTOpOe SIBJICHHE, KOTOPOE MPOBOIUPYET MOCTaBICHHYIO
npo6iemy. OOBEKTOM MOKHO Ha3BaTh CBS3U, CBOWCTBA H

OTHOLICHUA, KOTOPBIC MMPOUCXOIAT
6e3 cyobekTa. CyOBEKTOM B 3TOM NPOIIECCE BHICTYMAET caM
HCCIICI0BATCIIb. QOueHb BaXXHO,

YTOOBI 00BEKT HCCICI0OBaHUA BCCrga HaxodujaCd B IIOJIC
HAayKH, U HU B KOEM CJiyda€ HC€ JOJIKCH BBIXOIHWUTH 3a paMKH
9TOI'O IIOJIA.
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Nutepnperanus

OCHOBHBIX

Hay4YHBIX

onpeaeneHui "

HOHSITHI.

WuTepnperanys OCHOBHBIX HAy4HbBIX OIpENeNeHUud U
nouatuii: OOs3aTeNbHBIM  YCIOBHUEM JFOOOTO HAay4yHOTO
UCCIIEIOBAaHMs  SIBJIAETCSI  YTOYHEHHE  (MHTEepIIpeTarus)
HCIIONB3YEMBIX NOHATUM. MHTepmperanus NOHATUH — 3TO
npouenypa  OHNpPENENeHHs  COAEp)KaHUS  MOHSATHHHOTIO
afnmapara, HpUMEHsIeMOro B HccienoBaHuu. Ee ocHOBHOMU
CMBICIL:

- JIOCTWXEHHME  HeOoOXOAMMOro  HAay4yHOrO  YpPOBHS
UCCIICIOBaHMS;

- of0ecrneyeHMe €IMHOIO MOAXOJa K  COJEpPXKAHUIO
UCCIIEI0BATEIbCKUX MIPOLEyp Ha BCEX ITAIaX;

- aJIeKBaTHBIN «IIepeBO» IMOHATUH C TEOPEeTHYECKOro Ha
SMIUPUYECKUH S3BIK U OOPATHO;

- CO3JJaHME E€IMHOTO0 MOHATHUMHOIO Kapkaca JUid Hay4yHOI'O
aHaJIM3a COLMOJIOTUYECKUX JaHHbIX.

Bunsl uHTEpIpeTaliuyY MOHATUH:

1) TeopeTnueckas MHTEpIpPETALUs — KOHKPETU3ALMSI TOHSTUS
IIyTe€M CPaBHEHUs C MOHATUSAMH OOJIbIIEH CTENeHN OOLTHOCTH
yepe3 yKa3aHHue MPU3HAKOB, OTIIMYAIOLIUX €ro OT APYTHUX, EMY
IMOTOOHBIX;

2)  oMmupuyYecKas ~— MHTEpOpeTauuss  —  BbIIEJICHHE
HMIHMPHUYECKUX (OT CJIOBA «OTBIT») MPU3HAKOB (CTPYKTYPHBIX
KOMITOHEHTOB, 3JIEMEHTOB) MOHATHUS Yepe3 UX MepPEeuncIeHHe
— mnpueM, oOpaTHBIH aOCTparMpoBaHUIO: OT OOLIEro K
YacCTHOMY;

3) olepanroHaIbHas UHTEprpeTanus 3aBepluaeT
SMIUPUUYECKYIO, JETANU3UPYS U pacwieHsis IMOHSITHE [0
YPOBHS SMIIMPUYECKHX COCTABJISIOIIMX; HTOI 3TOT0 BUAA
UHTEpIpeTalMii —  ONEpallOHAJIbHbIE  OIpeAeNeHus,
BKJIIOYAIOIME B ce0s MepedeHb IMIUPHUUECKUX UHJIMKATOPOB
U TOKa3aTeled, BaXHBIX JUIsl JaHHOIO MCCIEAOBaHUSA H
IPUOIMKAIOIIUX HCCIIeI0BaTeNsl K MPAaKTUYECKON pean3aliu
LIeJIN UCCIIEI0OBaHMU.

Wntepnperanyeil  OCHOBHBIX ~ TNOHATUH  3aBepliaercs
METOJI0JIOTUYECKasi 4acTh MPOrpaMMbl UCCIIEIOBaHUS, MOCIE
4ero BO3MOXEH Iepexoa K pa3paboTke U 00OCHOBAHUIO
MeT0J10B cO0opa, 00pabOTKH U aHan3a HHGOPMaIUH.
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Anamus

TEOPETHKO-

OKCIICPUMCHTAJIBHBIX

AHanM3 TEOPETUKO-IKCIEPUMEHTAIbHBIX HUCCIEI0BAHUI B
OMOTEXHOJIOTHUH: OCHOBOI1 COBMECTHOT'O aHajim3a
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HUCCIEeN0BaHUN B
OMOTEXHOJIOTHU.

TEOPETUYECKUX M  HAKCHEPUMEHTAJIbHBIX  HCCIIEJOBAHUIM
SBJISICTCS COTIOCTABJICHUE BBIABUHYTOW pabodYell T'MIOTE3BI C
OTIBITHBIMU JAHHBIMU HAOTIOCHUIA.

TeopeTnueckne 1 3KCIIEPUMEHTANIbHbIE JaHHBIE CPABHUBAIOT
METOJIOM  COIIOCTABJIEHUSI COOTBETCTBYIOIIMX T'pa(UKOB.
Kputepusimu conocraBieHusi MOTYT OBITh MUHUMAJIBHEIE,
CpeIHUE ¥ MaKCUMAaJIbHbIE OTKJIOHEHHS SKCIEPUMEHTAIbHBIX
Pe3yJIbTaTOB OT JaHHbBIX, YCTAHOBJIEHHBIX pACY€TOM Ha OCHOBE
TEOPETUYECKUX 3aBUCUMOCTEH.

B pesynbrare TEOPETHKO-3KCIEPUMEHTAIBHOIO AaHAIU3a
MOTYT BO3HUKHYTb TPH CITy4asi:

1) ycraHOBIEHO TIOJIHOE€ WJIM JIOCTATOYHO  XOpOIIee
coBmajieHue paboueil rUnoTe3bl, TEOPETHUECKUX MPEINOCHUIOK
C pe3yjbTaTaMH OIbITa, HAIpUMEp, NOJATBEPAUTH MOJEIIb
pocTta mpoAyleHTa.

2)  OKCIEpUMEHTaJbHBIE  JIAHHBIE  JIMIIb  YACTUYHO
MOATBEPKIAIOT MOJOXKEHUE pabodeld TMMOTe3bl U B TOM WM
VMHOM €€ 4acTH NIPOTUBOpEeYaT €.

3) pabouas rumore3a HE MOATBEPIKIACTCS IKCIIEPUMEHTOM.
Torma ee KpUTHYECKH aAHAIM3UPYIOT W  MOJHOCTBIO
IepecMaTpUBalOT. 3areM IIPOBOJAT HOBBIE
JKCIIEPUMEHTANIbHBIE UCCIIEIOBAHUS C YYETOM HOBOM paboyeit
THIIOTE3HI.
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OcobenHoCcTH
OOCYXJICHUSI HayYHBIX
pe3yJIbTaToOB u
bopmynupoBaHus
BBIBOJIOB.

OcobeHHOCTH  OOCYXKJIEHHUSI ~HAy4YHBIX  pPE3yJbTaTOB M
dbopmynupoBanusi BbIBOAOB: (Crenyer pa3auvarh BHIBOJBI,
HN3JI0KCHHBIC B 3aKJIFOYCHUU pa6OTBI, OT BBIBOJOB U
PEKOMEH/IAIMH, CHETaHHBIX K KaXIOW OTIEIBbHON TJlaBe
JUIIJIOMaA. B IIOCJIICIHEM CJIydac BbBIBOAbI JOJIXKHBI
ObITh HayuyHbIMU. Eciu mepBele, B OoJblIel CTENEHH,
0000IIaf0T pe3ynbTaThl paOOTHI B IEJIOM, TO IIOCICIHUE
JTOTKHBI OBITh Oonee KOHKPETHBIMH, HOCHTD
PEKOMEHIaTeTbHBIN Xapakrep, c yKa3zaHHeM
netaneil, 0coOOEHHOCTe U HOBU3HBI KOHKPETHBIX OSTaroB
HNCCIICIOBAHUAA. HaquLIe BBIBOJbI MOT'YT HAaYUHATHCA
cnoBamu: «Pacder mokaszan, 4To ...»; «DKCHEPUMEHTaJIbHO
YCTaHOBJICHO, UTO ...»; «BbIsBIeH 2 deKT, COCTOAIINI B TOM,
4YTO TpH HaOmoaercs ...»; «CpaBHEHHE pe3yJIbTaTOB
OKCIIEPUMEHTa M PACUYETHBIX HCCIEAOBAHUN TO3BOJSET
CKa3aTh, YTO...»
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Kakne
MOJYYeHUS
MPOTOIJIACTOB
HCIIOJIB3YIOT TS
TUOPHUIN3AITIN KIIETOK?

METOJa

Kakue Meronma mosiydeHus NPOTOILIACTOB MCIOIB3YIOT IS
rubpuanzanuu  kinetok? I[Iporormact — kieTka, JIUIICHHAS
KJIETOYHOW CTeHKH. [IpoToriactel MOJy4arOT € MOMOILIBIO
OCMOTHYECKOI0 JIEWCTBHUS THUIIEPTOHUYECKUM PaCTBOPOM,
MEXaHWYECKOTO BO3JICUCTBUS HA OMOMACCY KIIETOK.

CaMbIM 2((EKTUBHBIM METOJIOM SIBJISIETCS] DH3UMATHUECKUIA
METOJ — WCIOJb30BaHHE (DEPMEHTOB, Ppa3pyIIAIONIUX
KJIETOYHYIO CTEHKY.
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Kaxwue METO/IbI
U3BJICUCHUS] TPOJYKTa
ns3 OroMacchl
UCIIOJIBb3YIOT?

Kakme Meronpl u3BIE€YEHHsS] MPOAYKTa U3 OHOMAcCh
UCHoab3yI0T? M3BIeueHne NpoykTa u3 OMOMacchl MPOBOIST
METOJIOM IKCTPAKIUH IKCTpareHToM. KieTku 0nonorunyeckoro
OPOAYLIEHTa  MOTYT  OBITh  JIE3MHTETPUPOBAHBI WU
WHAKTUBHUpOBaHbl. Jle3uHTerpamus MoxeT ObITh (pusnueckas

18




(ucnonp30BaHKe yIBTPa3BYKa, 3aMOpaXMBAHUS,
MexaHudeckass o0paborka). MoskeT OBITh XMMHYECKas:
nercTBre epMEHTOB MM OCMOTHYECKOTO JIaBICHUSL.
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OOBEKTEI
HCCIIEIOBAHUS B
OMOTEXHOJIOTHH.

OOBeKTH HCccaenoBanus B OnoTexHoaorun: OCHOBHOM 00OBEKT
— OWOJOTMYeCKHHA MPOAyLUeHT. [IpoayleHTaMu SIBJISFOTCS:
KYJIbTYPbl MUKPOOPTAaHU3MOB, KYJIbTYPhI KJIETOK PAaCTCHHUN H
JKUBOTHBIX, ()EPMEHTHBIC IpernapaTsl; BTopoil 00BekT —
amnmaparypa 51 TEXHOJIOTUYECKHUE CXEMBI
OMOTeXHOIOrHYecKoro mporecca. OOBEKT HMCCICAOBAHUS —
OMOTEXHOJIOTHUECKUIT mporiecc, CTaauu, METOIBI
ONTHMM3ALIMH.
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Bunsl HAy4YHBIX,
y4eOHBIX U CIIPAaBOYHO-
UH(POPMALIMOHHBIX
U3IaHUH.

Buapl HaydHBIX, YUe€OHBIX M CHPAaBOYHO-WH(OPMAIIMOHHBIX
n3nanuii: Hayunble n3gaHus nensTcs Ha CIENYIOLIUE BUJBIL:
MoHoTpadusi, aBTOpedepar auccepTauu, IPEernpuHT, COOPHUK
Hay4YHBIX TPYJIOB, MaT€pHAaJIbl HAYYHOU KOH(EPEHIINH, TE3UCHI
JOKJIQJIOB  HAYYHOM KOH(MEpEeHIUH, HayYHO-TOMYyJspPHOE
nu3nanue. MoHorpadust — HaydHOE WU HAYYHO-TIOIMYJISIPHOE
KHWKHOE H3JaHHe, COojepiKalllee I0JHOE U BCECTOPOHHEE
HCCIeTIOBaHKe OJIHOM MPOOIeMbI UJIH TEMBI U IPUHAITIeKAIIee
OJIHOMY WJIM HECKOJIbKUM aBTOpaM.

B Hacrosiee BpeMst CylecTBYET MHOTO BHJIOB CIIPABOYHBIX
n3nanuii. Cpeau HUX  MHOTOTOMHBIE  YHUBEPCAJIbHBIE
SHUMKIIONEIUY, CJIOBapH, CIPABOYHUKH, IyTEBOJIUTEIH,
kanenaapu. Ceiuac ciokuiaach YeTKasi CUCTEMa CIPABOYHbIX
W3/laHuM, KOoTopas JENUTCS Ha TPU KPYMHBIX OJoKa:
SHIMKJIONEINYECKHE U3JIaHus (3HUUMKIIONE NN u
SHIMKJIONEINYECKHE  CIIOBapH);  S3BIKOBBIE  CIIOBapH;
CIPAaBOYHMKH.
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Metoanl
IPOJIYIICHTOB
OMOTEXHOJIOTHH.

CO31aHusA

MeToapbl co3aHus MMpOAYLCHTOB OHMOTEXHOJIOTHH:

1. BelaeneHue U CKpUHUHT MPUPOAHBIX IITAMMOB.
2. Tlonmy4yeHne MpoIylEHTOB C TIOMOIIBIO TeHETHYEeCKast

WHXEHEPUU: MyTalluil 1 peKOMOMHALINH.
3. Tlomy4eHune mpoIyleHTOB C ITOMOIIBIO KIIETOYHOM
WHKEHEPUH.
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Kakue meToabl
pa3pabaThiBaeT MeIUIN
HCKasg OMOTEXHOJIOTHA?

pa3zpabaThIBacT MEAUITUHCKAS
MenaunuHckast OMOTEXHOIOTHS

Kaxkwue METOJIbI
OMoTEXHONIOTHA?
pa3zpabaThIBaceT:

- METO/IbI MIOJTYYCHHUS M MIPOU3BOJICTBO BAKIUH;

- METOJIBI TIOTYICHHS M IPOU3BOJICTBO AHTUTEI, B TOM YHUCIIC
MOHOKJIOHAJIBHBIX

- METOJIBI TIOJTYICHHS B POU3BOJICTBO TEPATICBTHUCCKHUX
OCIIKOB;

- METOJIBI IIOMCKA U TIPOU3BOJICTBO aHTUOMOTHUKOB TIPUPOTHBIX
1 MOAU(DUIIUPOBAHHBIX XUMUYCCKU;

- pa3paboTKy MpenapaToB Ha OCHOBE CTBOJIOBBIX KIIETOK;

- METO/IbI MPUMEHEHUS TeHHOU Tepanuy B METUINHE;

- METOJIbI TIOJTYICHHS HAHOYCTPOUCTB, IIPEIapaToB JIs
HaIpPaBJIEHHOTO TPAHCIIOPTA JIEKAPCTBEHHBIX CPE/ICTB;

- METOJIbI MIOTYYCHHS HOBBIX HAHOMATEPHAIIOB JIJIS
MEIHMIUHEL.
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Oco0eHHOCTh
MIPOBEJICHUU
[MaTEHTHBIX
HCCIIeIOBaHUM B
OHMOTEXHOJIOTHH.

Oc0oOCHHOCTh TIPOBEICHWHM TATEHTHBIX HCCIEIOBAaHUN B
omorexnonoruu:  OOBEKTaMH i1 TATCHTOBAaHUS B
OMOTEXHOJOTHH MOTYT OBITh: IITAMM-TIPOJYLIEHT, KOTOPBIi
MaTEHTYETCS KaK U300peTeHue.

OObeKT maTeHTOBaHUsl — pa3padOTaHHAs HOBas MUTATEIbHAS
cpeaa WA Ccnoco0  KyJIbTUBUPOBaHHS  (OOBEKT Bl
HM300peTeHMS).

OOBEeKTHI MATEHTOBAHMSI ANINIAPATHI JAJIs1 PEPMEHTAIUH, CYIITKH,
OTJeNieHusT OuoMacchl, MOATOTOBKH cCyOcTpaTa, OYHUCTKH
MPOayKTa (M300peTeHNE Ha CIIOCO0 UITH YCTPOMCTRO).

OObeKT maTeHTOBaHMsSI MOXET ObITh pa3paboTaHHas MOJEIb
(maTeHT Ha OTKPBITHE WM U300PETEHUE).
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WuTennexryanbHas
COOCTBEHHOCTh U €€
3aIlUTA.

WnrtennextyanpbHas  COOCTBEHHOCTh M €€
NHTennexkTyanbHyI0 COOCTBEHHOCTD 3alUIIAI0T MaTEHTHI,
aBTOPCKOE TNpaBO U  KOMMepueckas TailHa. Pexum
KOMMEPUYECKOH TaliHbI BBOJUTCSI B OTHOIIICHUH MH(POPMAITUH,
KOTOPYIO KOMITAHHSI XOUET COXPAaHUTh B CEKPETe.

OcranbHble TpH criocoba 3amunarT HHHOPMAIIHIO,

KOTOPYIO KOMITAHUS TOTOBA pa3riamaTh.

HNHuTtennexTyalibHYt0 COOCTBEHHOCTh MOXKHO OIIEHUTH, KYITHUTh,
npojaTh, IepenaTh IMPaBO Ha HCIOJIB30BAHUE JAPYrOMY
YeIIOBEKY WM OW3HECY — TO €CTh NOCTYIHTH C HEH Tak JKe,
KaK c MaTepUaIbHOM.
3ammTe UHTEIJIEKTYaIbHOM COOCTBEHHOCTH TOCBSIIICHA YacTh
4 I'paxxianckoro kojaekca PO.

3amimTa.:
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IIpouecc  BHeapeHHs
HUP u ero >ransl.

[Tpouecc BHEPECHUS HHP u ero
Buenpenue 3aBepiIeHHBIX HAYYHBIX UCCIICI0BaHUN B
MPOU3BOACTBO —
3akmtounTenbhbiil atan HUP. Baeagpenne — 310  mepenava
MIPOU3BOJICTBY HAYYHOU MPOAYKIUU (OTYETHI, HHCTPYKIIHUH,
yKa3aHus, TEXHUYECKUE YCIIOBUS, PETJIAMEHThI, TEXHUYECKHUM
MPOeKT ¥ T. JA.) B YyIOOHOW s peanu3anuu Gopme,
obecrnieunBaroen TEXHUKO-?KOHOMUYECKUI
a¢dexr. HUP nmpespamiaercst B IpoAyKT JUIIb C MOMEHTA €€
nmoTpeOaeHus

MPOU3BOACTBOM. ... [Iponiecc BHEAPEHUSI COCTOUT u3
JIBYX 3TamnoB: 1) OMBITHO-MIPOWU3BOICTBEHHOTO BHEAPCHUS; 2)
cepHifHOrO BHepeHHs (BHEAPCHUE TOCTIKESHUI HAyKH,
HOBOM TEXHHKHU, HOBOW TEXHOJIOTHH).

OTallbI:

9TO
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OcCHOBHEBIC

3¢ (HeKTUBHOCTH
HAyYHBIX
HCCIIeIOBaHU M B
OHMOTEXHOJIOTHH.

BUEI

OcHoBHble BUJIbI 3PGEKTUBHOCTH HAyYHBIX HCCIIEIOBaHUI B
OMOTEXHOJIOTUU:

OcHoBHBIC BUJIbI 3PPEKTUBHOCTH HAYYHBIX UCCIICOBAaHMA: 1)
SKOHOMHYECKas 3(PPEKTUBHOCTD —  POCT  HAIMOHAIBHOTO
J10X0/1a, MOBBILIEHHE TPOAYKTUBHOCTH 1I€JIEBOTO MPOJIyKTa 32
CYET ONTHUMHU3ALMU MPOLECCAa WM HCIOJIB30BAHHUS HOBOTO
npoayueHTa. lloBblleHre kadecTBa MPOIYKIUU — 3a CYET
pa3pabOTKN HOBBIX TEXHOJOTHI OYMCTKU MM MCIOIb30BaHUS
HOBBIX OMOJIOTMYECKUX IIPOLIECCOB OuoCHHTE3a.
D¢ hekTUBHOCTh HayYHBIX UCCIEIOBAaHUNA — CO3[JaHHE HOBOTO
MPOJYKTA, KOTOPBIH MOXKET peliarh riao0aibHyl MpodiemMy,
HampuMmep, rojoga, OOpbOBI C OMACHBIMU 3a00JI€BAHUSMHU.
OunCcTKN 0OBEKTOB OKPYXKAIOIIEH CpeJibl.

20




27

ODKOHOMMYECKUI
abdekT oT BHeEIpPEHHS
HAYYHO-
HCCJICIOBATEILCKUX
pa3paboToK B
OMOTEXHOJIOTHUH.

OKkoHOMHYECKHH  3(QeKT OoT  BHEAPEHUS  HAy4YHO-
HUCCIIEI0BATEILCKUX pa3paboTok B OHUOTEXHOJIOTUH:
DkoHOMHYECKH 3((EKT OT HCIOJIB30BAaHUS HAY4YHO-

TEXHUYECKUX pa3pabOTOK — COMOCTABIICHHE PE3YyIbTaTOB OT
UX pean3aliy U 3aTpaT M0 UX HOJYUYECHUIO 32 ONpeIeeHHbIN
MIPOMEKYTOK BPEMEHHU. DTO MOXKET OBITh YBETMUYEHUE BBIXOA
IIPOAYKTA 3a CUET MOBBIIIEHUS IPOAYKTUBHOCTH LITAMMa WIIN
BHEJPEHHE HOBOT'O MPOIYIEHTA.

DKoHOMUYECKast 3pPEKTUBHOCTD KOMMeEpLHaAIU3a1u
IpOEKTa — OTHOIIEHHWE OHKOHOMHYECKOoro d¢pdekra K
CYMMapHBIM H3JIEpKKaM Ha CO3/IaHUE, OCBOEHHE U BHEIPEHUE
Hay4HOH, Hay4YHO-TEXHUYECKOMI u MHHOBAallUOHHOMN
MPOAYKIMK (MHHOBAIIHIA).
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SI3BIK ¥ CTHIIb HAYYHOTO
HCCIIEI0BAHMUS.

SA3bIK u CTUJIb Hay4HOT'O UCCIJIEJOBaHMUSL:
SI3bIK ¥ CTUITL HAYYHON PaOOTHI CIIOKUIUCH TOJ BIUSHUEM,
TaK Ha3bIBAEMOT0, AKaJEMUYECKOTO ATHUKETA, CYyTh KOTOPOTO
3aKJIIOYaeTCs B~ HUHTEpPIpEeTallud  COOCTBEHHOW U
MIPUBJIEKAEMBIX TOYEK 3peHus c LEJbI0
000CHOBaHUS HAyYHOU UCTUHBI.

Opnako He cienyer mojiaraTh, YTO CYIIECTBYET CBOJ
"MmUcaHbIX MpaBuil" HAy4YHOU peur. MOXKHO TOBOPHUTH JIUIIb O
HEKOTOPBIX O0COOCHHOCTSIX HAyYHOTO SI3bIKa, yKe
3aKperyieHHbIX Tpaguiueil. KadecTBamu, ompeneistonumMu
KyJIbTypy HAy4YHOU peuu XapaKTEePHBIMU
JUISL HAYYHOTO TEKCTa, SIBJSIOTCS IOTHYHOCTh, 00bEKTUBHOCTH,
CMBICIIOBasE ~ 3aKOHYEHHOCTb,  LIEJIOCTHOCTb,  CBS3HOCTb,
TOYHOCTb, ICHOCTb U KPAaTKOCTb.
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Kakwne
HCCIIEN0BaHUS
HEO0XOIHMO
HCIIOJIb30BaTh
BHEJPCHUS
MPOIYIIEHTOB B
OHMOTEXHOIOTHYECKUI
npotecc?

METOJIbI

TS

Kakne meronmpl ucciemnoBaHHs HEOOXOIMMO HCIIOJIB30BATh
JUIS  BHEAPEHUS MPOIYLEHTOB B OMOTEXHOJOTHYECKHIA
npouecc? s WCTIOJIb30BAHUS IPOJIyIIeHTA B
OMOTEXHOJIOTMUYECKUI npoiiecc HE00X0IUMO ero
UACHTUGUKAIMS 10 BHJA: HCIOIB3YIOT MHKPOCKOIHIO,
(bu3M0I0r0-KyIbTYpabHbIE METO/BI, HCIIOJIB3YIOT IIOKA3aTeIN
pocTa Ha pa3IuuyHbIX cyoOctparax. Jlns Oonee TouHOM
UACHTUDUKAIIMM HEO0O0XOAMMO HCIHOJIb30BATh MOJEKYISPHO-
TCHETUYECKHE METOJbl U 3aHECTH JaHHBIE TI0 MPOIYICHTY B
0a3bl JTaHHBIX.

[IpoxyneHT HEOOXOIWMO IETIOHHPOBATH B KOJIICKIHIO JUIS
MIPUCBOEHUE €MY KOJUIEKIIMOHHOTO HOMepa.

Jis MacmTabHOro HCMONb30BaHUSI HEOOXOAWMO MPOBECTH
CaHUTApPHO-TUTMEHUUYECKYI0 OLEHKY IITaMMa: ONpeAeIUTh
TOKCHYHOCTh W TATOT€HHOCTh B OTHOIICHWH 4YEIOBEKa W
KUBOTHBIX U (DUTOMATOTEHHOCTh
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Hasbiku
CaMOIIpE3eHTAIlUU
pE3yIBTaTOB padoT.

HaBbikn  camompe3eHTanuu — pe3yapTaToB  pador: B
JESTENbHOCTH CIIeHUAINCTa TI000ro mpoduiist B HACTOsIICe
BpeMsl BaXKHBI HABBIKM CAMONPE3CHTAIMH. TBOpUYecKas
CaMOIIpEe3eHTAINsl  SIBIISIETCS. W HEOThEMJIEMOW  YacThIO
TTO3UIIMOHUPOBAHUS JUYHOCTH ce0s Kak crenuanucra. B
HauOOJbIICH CTENEHU 3¢ (HeKTUBHOCTH
CaMOIIPE3ECHTAI[HOHHOTO TTOBEJCHHUS ONpPENEISIeT Pe3yabTaThl
JESTEIbHOCTH CHEIMAUCTOB TBOPYECKUX mpodeccuil, y
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KOTOpBIX  OOIEHHE  SBISICTCS  OJHMM W3 CPEICTB
npodeccnoHaBEHOM e TEILHOCTH.
Camorpe3eHTaIist — 3TO YMEHHE YeJoBeKa Moaarh ceds ¢
Jy4IIeld CTOPOHBI, MPOU3BECTH OJATONPHUATHOE BIICYATIICHHE
Ha OKPY)KAIOIIUX U COXPAHSTH €ro.

TecToBbIC BONPOCHI 110 TUCHUTIIIHHE
Bonpoc 1. TpaguuroHHBIM METOZIOM HCCIIEI0BaHUsI B OMOTEXHOJIOT MU SABJISIETCS:
a) MHyIUPOBAHHbII MyTareHes
0) cenexums
B) F€HHAasi UH)KEHEPUS
I) KJICTOYHasl MH)KEHEepUs

Bonpoc 2. YUto Takoe reHHas HHXEHEepUs?

a) pe3KOe yBEIMYCHHE YaCTOThI MYTAIMii OOBEKTa MPH HCKYCCTBEHHOM ITOBPEKICHUU
reHomMa

0) HampaBJICHHBI OTOOpP MYTaHTOB (OpraHWU3MOB, HACIEACTBEHHOCTh KOTOPBIX
npereprena CKaykooopa3HOe U3MEHEHHE)

B) TEXHOJIOTHH, B KOTOPBIX UCIIOJIB3YETCS IEPEHOC SAMHUI] HACJIEICTBEHHOCTH (T€HOB) U3
OJIHOTO OpTaHH3Ma B JPYroi, OCYIIECTBISIEMbI METOJaMU MOJIEKYISIPHONH OMOTEXHOIOTHH

') COBOKYITHOCTh METOJIOB, UCIIOIB3YEMBIX ISl KOHCTPYUPOBAHUS HOBBIX KJIETOK

Bonpoc 3. OaHuM W3 HOBeHIIMX HaNMpPaBJIeHUIl OHOJOTHYECKUX WCCIeTOBAHMIA
ABJISIETCS:
a) CeJIeKIus
0) uentpudyrupoBanue
B) MUKPOCKOIIUS
I') CHHTETHYCCKasi OMOJIOT s

Bonpoc 4. Kto npeyioxui NpuHLIKIT CO3JaHHUsI CBETOBOTO MUKpOCKONa?
a) 1. Keriep
6) JIyu [lactep
B) ['.H. I'abpuueBckuit
r) A. JleBeHryk

Bonpoc 5. Merox adpdpunnoit xpomaTtorpadun MPHK Ha onuro(dT)-nemmtonose ocHoBan
Ha:
a) pa3InYHON 31eKTPOPOPETUIECKOM MTOABUKHOCTH MOJIEKY
0) KOMIUIEMEHTAPHOM CBSI3bIBAHUU C COPOEHTOM
B) ruIpo(h)OOHBIX B3aUMOACHCTBUSAX MEXYy MOJIEKYIaMU
I') KOBAJICHTHOM CBSI3IBAHUU C HOCUTEIIEM

Bonpoc 6. ®epMeHT JiMra3a HCIOJb3yeTcs AJs Ipolecca:
a) CKpeIyIeHus BEeKTopa ¢ 000JI0UKOM KIIETKH XO35IMHA
0) KaTann3a BKIIOYEHHUS BEKTOpa B XpOMOCOMY KJIETOK XO0351MHA
B) KaTaJllu3a KOBAJIEHTHOI'O CBS3bIBaHUs yriieBogHO-(pochopHoit nenu IHK rena
¢ JIHK BexTopa
I) KaTajgu3a 3aMbIKaHUs NENTHIHBIX MOCTUKOB B MENTHIOTTIMKAHE KJIETOYHON
CTEHKH MUKPOOpPraHU3Ma.

Bompoc 7. B cocras IIIP-cmecu HE Bxoaur:
a) JIHK-nmonmnmepaza
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0) PHK-nonumepasa
B) IIpaiimep
r) dNTP

Bonpoc 8. B ki1eTouHO HHXEHEPUH HCIIOIB3YETCS METO/IBI:
a) CIMSAHUA IPOTOILJIACTOB
0) BBeJICHUE T€HETUYECKUX BEKTOPOB
B) METOJ1 THOPUAU3AIIMHY COMAaTUYECKUX KIETOK
) METOA KYJbTYpbl KIETOK (TKaHEW)  BBIJACICHUE U
J) METOJI KYJIbTUBUPOBAHUS KJIIETOK HA MUTATEIbHBIX Cpeaax
JUTSL TIOJTYYE€HUSI KYJIBTYPBI KJIETOK.

Bonpoc 9. lna Beyienenus miasmuaaon JJHK Heo0X01uMo 1moJIb30BaTh TOIBEKO METOIBI:
a) kuaKo(a3HOro KyJbTUBUPOBAHUS OMOMACChl OakTepHii
0) TBepoha3HOTO KYyJIbTUBUPOBAHHS OMOMACCHI OaKTepHid
B) cOopa Onomacchl OaKTEPHil METOIOM IIEHTPU(PYTHPOBAHUS
r) METOJ JE3WHTErpaluu KIeTOK ((epMEHTATUBHBIA JIM3UC, MEXaHHMYECKYIO
JE3UHTETPAIUIO)
1) BbIICJICHUE U ourcTKa rutazmuaHon JJHK

Bomnpoc 10. MeTon momydeHus: TEHETHUYECKMX PEKOMOMHAHTOB y MHKPOOPTaHU3MOB
3aKJIFOYAETCs B UCIOIb30BaHUH:

a) KOHBIOTAIIH KJIETOK OaKTepHid

0) MOJIOBOTO TpolIecca y IPOXoKen

B) CJIMSIHUU IIPOTOIJIACTOB

r) TpaHcopMaIiy, TPAaHCIYKIIUU BUPYCHBIMU WM MJIa3MUTHBIMU BEKTOPaMU

1) BCE OTBETHI BEPHBI.

Bonpoc 11. OcHOBHBIMH CBOMCTBAMHU MIPOTOIIACTOB SIBJSIOTCS CIEAYIOIIHE:
a) HaJIMYMe OCTATKOB KJIETOYHON CTEHKHU
0) CIOCOOHOCTH K CITUSTHHIO
B) MOJIEPKAHKE KUZHECTIOCOOHOCTH B THUIIEPTOHUYECKOM Cpelie;
r) MOJJIep>)KaHNUE KU3HECTIOCOOHOCTH B TUIIOTOHUYECKOM CpejIe;
) CIIOCOOHOCTH K pereHepaluy KIeTOYHOW CTeHKH;
€) CIIOCOOHOCTh K PEBEPCHUH.

Bomnpoc 12. OcHOBHBIME MeTOZaM OTOOpa MPOIYLEHTOB IS OMOTEXHOJIOTUH SIBISETCS
BBINOJIHEHNE TPeOOBaHUI:
a) crmocOOHOCTh K POCTY Ha JICIIEBBIX CyOcTpaTax;
0) CTaOMJIBHOCT B OTHOIIEHUH NMPOIYKIIUU MHTEPECYIOIEro BEelecTBa
B) HAJIMYME MJIa3MUJ] PE3UCTEHTHOCTH K aHTUOMOTHKAM
I') HAJINYME B TEHOME YMEPEHHBIX (aros
1) BBICOKAsi CKOPOCTh pOCTa
€) OTCYTCTBUE B TEHOME YMEpPEHHBIX (paros.

Bonpoc 13. K cynepmpoayientam Oenka MOXXHO OTHECTH NPEACTAaBUTENH, KOTOPHIE
CHUHTE3HUPYIOT:
a) Oakrepuu, B 6uoMacce KoTopbix 10 80 % mpoaykra
0) MuIIeTMaTbHBIE TPUOBI, B OMOMacce KOTOPBIX 10 110 45 % maHHOTO MPOIyKTa
B) oToTpOdHBIE MPOKAPUOTHI, B OOMacce KOTOPBIX HE MeHee, 45 % mpoayKTa
r) JIpOXIKEBbIE TPUOBI, B OMomMacce KOTOphiX 10 60 % maHHOTO MPOIyKTa
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Bonpoc 14. Beigenure CyneprpoaylneHToB, KOTOPbIe CHHTE3UPYIOT OCIOK Ha METaHOJIE:
a) 6bakrepun poaa Methylomonas
0) npoxoxu poaa Candida
B) Gaktepuu poaa Spirullina
r) 6akTepuu poaa Hypomicrobium
1) 6akTepun poaa Hydrogenomonas

Bomnpoc 15. IIlpyHuun MeTo1a BU3yaJu3alMH KUBBIX KJIETOK OCHOBAH Ha:
a) UCIIOJIb30BAHHH AJICKTPOHHOTO ITy4YKa
0) Ha UCHOJB30BAHUM (DIYOPECIICHTHBIX OCJIKOB ¥ CHHTETHYECKUX
dyopodopon
B) uHTEphEPEHIINU CBETOBBIX BOJH
I') WCIOJBH30BAHUM amepTyphl, Pa3MENIEHHONH B IUIOCKOCTH HM300paKEHUS U
OTPaHUYMBAIOIICH MOTOK (JOHOBOTO PACCESTHHOTO CBETA

Bomnpoc 16. MeToa BU3yajJn3auuu ;KUBBIX KJIETOK MPUMEHSIeTCS J1JIA:
a) NPUHLMIIHAIBLHOTO MOHUMAHUS NPUPOJbl (QYHKIIMOHUPOBAHUS KIIETOK U
TKaHEeUu
0) BO3MOXHOCTH MCCIIEA0BAHUS KUBBIX U (PUKCUPOBAHHBIX OOBEKTOB
B) OOHApPYKEHUS JIOKAJIM3AIUU OT/IEIbHBIX MUKPOOOB
T') OIpeieeHus] ONOXUMHYECKOW aKTUBHOCTH

Bonpoc 17. Ykaxure METOIbl 3KCTparupoBaHUsl, UCIIOJIb3YEMbIE B OMOTEXHOJIOTUH:

a) TPOAYKT W3BICKAIOTCS JKHIKOCTBIO (IKCTPAreHTOM) M3 OHOMAacChl
HEIE3UHTETPUPOBAHHBIX KIETOK

0) TNPONYKT H3BIEKAIOTCS JKUAKOCTBIO (SKCTPAareHTOM) U3 OHOMAacChl
JI€3UHTErPUPOBAHHBIX KJIETOK

B) MNPOJYKT U3BJIEKAIOTCS JKUIKOCTBIO (3KCTPAreHTOM) U3 OMOMAacChl JKUBBIX
KJIETOK

r) METOJbl KMJIKOCTHOM JBYX(a3HOW HKCTPAKUUH, B KOTOPOH HPOIYKT,
pacTBOpeHHBIM B kuIKOW (haze (paduHaTe), U3BJICKAIOTCS APYrOd SKHAKOCTHIO
(9KCTpareHToMm)

Bonpoc 18. MeTtoa razodasHnoii pepmMeHTAIINHM HCIIOIb3YETCH:

a) NP KyJbTUBUPOBAHUN MULEIHATIBHBIX (POPM MPOAYLIEHTOB

0) npu KyJIbTUBUPOBAHUU (OTOABTOTPO(OB

B) IIpU KYJIbTUBUPOBAHUU IreTEPOTPOPOB, YTHIN3UPYIOIIUX OTHOYTIIEPOHBIE
OpPraHMYECKNE COCTUHEHUS

I) IpU KyJIbTUBUPOBAHUH XEMOJIUTOABTOTPO(POB, YTHIU3UPYIOIINX BOJIOPO] B
KaueCTBE UCTOYHHUKA DHEPTUU

1) TpU  KYIbTUBUPOBAaHUU  XEMOJUTOABTOTPO(POB,  YTUIUZUPYIOLIIUX
COEIMHEHUS BOCCTAHOBJIEHHOTO JK€JI€3a B KAYECTBE HCTOUYHUKA YHEPTUU

Bomnpoc 19. Brigenure, Kakue MpOAYIIEHTH BO3MOXHO KYJIbTUBUPOBATH B HENPEPHIBHON
OMOTEXHOJIOTMUYECKOI cucTeMe:

a) IpoayleHT GpepMeHTa «ammopusua» Aspergillus awamori

0) TpoayIeHT aMUHOKHUCIOTHI Tu3uH Corynebacterium glutamicum

B) MIPOJYLIEHT aHTUOMOTHKA XJIOPTETPALMKINH Streptomyces aureofaciens

r) mpoayieHt Buramuna Bi12 Propionibacterium freundenreichii

Bomnpoc 20. Meto/ 3KCTparupoBaHusi «CYHEPKPUTHIECKIMMY» KUAKOCTSIMHA UCTIOIB3YIOT:
a) JUIs BBIJICJICHUS] aHTUOMOTHKOB
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0) 715 BBIJICTICHUS JTUTIHA/IOB

B) JUISI BBIICJICHUSI HEYCTOMYMBBIX COSTUMHEHUI
T') ISl BBIICJICHUSI SK30I0JIMMEPOB

1) JIs1 BBIJICJICHHS DHJIOMIOJIMMEPOB

Bonpoc 21. JJIeKTPOHHYK) MHUKPOCKONHMI) B OHOTEXHOJIOTMM TPUMEHSIIOT I
H3yYeHUsI:
a) OMOXUMHUYECKON aKTUBHOCTH MHUKPOOOB
0) MOp(O-THHKTOPUATBHBIX CBOMCTB OaKkTepuit
B) CTPYKTYp BHUPYCOB, BHYTPHKJIETOUHBIX OpPTaHell, OSJIKOBO-HYKJICHHOBBIX
KOMILIEKCOB
T') IBH)KCHHS O0BEKTa

Bonpoc 22. PeHTreHOCTPYKTYPHBI aHAJM3 OCHOBAH Ha:

a) pacrpeaesieHul KOMIIOHEHTOB MEXIY (a3zamu

0) UCIOJIB30BaHUM IEKTPOHHOTO MTyYKa

B) Ha UCIOJB30BAHUU (IYOPECHEHTHBIX OEIKOB ¥ CHHTETHYECKUX
dbyopodopon

') UHTEpEPEHIINH CBETOBBIX BOJIH

) audpakuy PEHTICHOBCKUX JIydel (3JIEKTPOMArHUTHOTO HW3IYYCHHUS C
nmuHOH BosHBI 0koio 10 10 M)

Bonpoc 23. PeHTreHOCTPYKTYPHBIH aHAIU3 MPUMEHSIETCS /1JIsl U3yYeHHUsI:
a) TPEXMEPHO CTPYKTYpbl OMOTIOTUMEPOB
0) MOp(hO-THHKTOPHAILHBIX CBOMCTB OaKTepHit
B) CTPYKTYp BUPYCOB, BHYTPUKIIECTOYHBIX OpraHelljl, OETKOBO-HYKIEHHOBBIX
KOMILJIEKCOB
r) OOHApYKEHUS U OTIpeICTICHUS CMECel BEUIECTB
1) UICHTU(PUKANUHA MUKPOOPTaHU3MOB

Bonpoc 24. Ykaxute MperMyIIecTBa METOJa SKCTPArUPOBAHHUS MPOJYKTOB OHOTEXHOJIOTHH
«CYTIEPKPUTUUECKUMU» KUIKOCTSIMMU:

a) BBICOKas HepreTuyeckas 3p(HeKTUBHOCTh

0) HU3KHE TeMIIEpaTypbl

B) OTHOCHUTEJIbHO HU3KAas CUJIa PAaCTBOPUTEIIS

I') TUIOXUE PACTBOPUTEIIN JAJIS MOJISAPHBIX COSTMHEHUH U HET0CTaTOYHO JAHHBIX

JUISL HAJIS)KHOTO TIPOEKTUPOBAHUS

) HETOKCUYHbIE U HEJOPOTHE PACTBOPUTENH (IKCTPAreHThI)

€) HU3Kas BA3KOCTb, BbICOKasl MU Py3noHHast CIOCOOHOCTh

7K) CHJIOM pacTBOPUTEISI MOKHO YIIPaBIISTh.

Bonpoc 25. Metoa KanuUIsIpHOTO 3JeKTpodope3a NpeuMylecCTBeHHO NPUMEHsSIeTC IS
HCCI1eJ0OBAHMSA:

a) TPEXMEPHOU CTPYKTYpbI OMOMIOTUMEPOB

0) coctaBa OEJIKOB U HYKJIEMHOBBIX KUCIIOT

B) CTPYKTYp BHPYCOB, BHYTPUKIETOUHBIX OpraHesll, OeIKOBO-HYKJIEHHOBBIX

KOMILJIEKCOB
') MOpGO-THHKTOPHUATIBHBIX CBOWCTB OaKkTepuii
1) UIeHTUPUKALUHT MUKPOOPTaHU3MOB

Bomnpoc 26. Xpomartorpadusi 310!
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a) (QU3MKO-XUMUYECKH METOJ pa3leleHIs, OOHAPYKEHUS U ONpPEICICHUS
CMeceil BEIECTB, OCHOBAaHHBIM Ha paCHpE/ICTICHUH KOMIIOHEHTOB MEXIY JBYMS
HECMEIIMBAIUMUCS (ha3aMH - HETIOBMKHON U TIOJIBUKHOU

0) pa3zen HayKu U TEXHOJIOTHH, B KOTOPOH HCIIONB3YETCS MEPEHOC SIUHUIL
HACJIEJCTBEHHOCTH (T€HOB) W3 OJHOTO OpraHu3Ma B JPYroil, OCYIIECTBISEMBII
METOIaMH MOJIEKYJISIPHOW OMOTEXHOJIOTUH

B) COBOKYITHOCTb METOJIOB, MCIOJIb3YEMbIX JUIsi KOHCTPYUPOBAHHUS HOBBIX
KJIETOK

I') METOJl, OCHOBAHHBII Ha IMOTJIOMIEHUH BUJAUMOTO M YyIbTPa(HOIETOBOTO
3JICKTPOMArHUTHOTO U3JTy4eHHS (CBETA) MOJIEKYJIaMH1 BEIECTB

1) HET IPaBUJILHOT'O OTBETA

Bonpoc 27. I'a3oBas xpomaTorpausi npeuMyiecCTBeHHO IPUMEHSIeTCS ISl

a) oIpeieNIeHusl TPEXMEPHOH CTPYKTYpbl OMOMOIUMEPOB

0) uccienoBaHUs CTPYKTYpP BHUPYCOB, BHYTPUKIICTOYHBIX OpraHeilI, OelIKoBO-
HYKJIEMHOBBIX KOMIIJIEKCOB

B) OIIpE/EICHUS COJEPIKAHUS CaXxapoB

r) pa3liesieHus] U ONpeeNeHUs] cMecel BEeLeCTB, KOTOPble MOTYT OBITh JIETKO
IepeBeIeHbl B ra3000pa3HOE COCTOSIHUE MPU CPABHUTEIBLHO HEBBICOKHUX TEMIIEpaTypax

1) U3MEPEHUsI aKTUBHOCTH (DEPMEHTOB

Bomnpoc 28. Cnexkrpodgoromerpusi B 0OHOTEXHOJIOTMH IPUMEHSETCH 1JIA:
a) U3MEPEHUsI aKTUBHOCTH (DEPMEHTOB
0) ompeiesieHUs] KOHIICHTpAIHi Oenka
B) OIpENEICHUS] KWHETUUYECKUX KOHCTAHT (DEPMEHTOB
r) BEpHBIMH OTBETaMHU SIBJISIFOTCS a, O, B
1) HET IPaBUJILHOTO OTBETA

Bonpoc 29. Ilpunuun meroaa INIP ocHoBan Ha:

a) MHOTOKPAaTHOM HM30HMpaTeIbHOM KOMUPOBaHHHU omnpexaeneHHoro ydactka JJHK
[P TIOMOIIK (PEePMEHTOB B UCKYCCTBEHHBIX YCIOBUX (N Vitro)

0) pas3zieneHuu MakpoMOJeKys, HaxoJsamuxcs B OydepHOM pacTBope, KOTOpoe
MIPOUCXOJUT 32 CYET Pa3IUYMsi B CMOCOOHOCTSAX YACTHIl K MUTPAIMU B DIIEKTPUYECKOM
nosue

B) CENEKTUBHOM, OOpPaTUMOM W HEKOBAJICHTHOM CBS3bIBAHUM AHTUTEHOB C
aHTHUTEJIaMU

T') Ha MMOJIyYeHUH U30JIMPOBAHHBIX TE€HOB, HECYIIUX TPEOYEeMBbIi MPU3HAK

Bonpoc 30. VYkaxure HEIOCTaTKM METOJA OSKCTParupoBaHUS «CYNEPKPUTUUECKHUMUI
KHUJIKOCTSIMH:

a) BbICOKas dHeprerudeckas 3pQeKTUuBHOCTD

0) HU3KHE TeMIIepaTyphbl

B) OTHOCUTEJIBHO HU3Kasl CUJIa PAaCTBOPHUTENS

I) IJIOXUE PACTBOPUTENHN VIS MOJISIPHBIX COEAMHEHUN U HEOCTATOYHO AAHHBIX

JUTSL HAJIS)KHOTO TIPOEKTUPOBAHUS

1) HETOKCUYHbIE U HEJIOPOTHE PACTBOPUTENH (IKCTPAreHTHI)

€) HU3Kas BA3KOCTb, BbICOKasl MU Py3noHHast CIoCOOHOCTh

) CUJIOW PacTBOPUTEIS MOYKHO YIPABIIATS.

K104 k TecToBBIM 3aJaHUAM:

No Bonpoca

1

2

3

10

OTtBeT

aBTI

B

T
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Ne Bonpoca | 11 12 13 14 15 16 17 18 19 20

OTtBeT

No Bompoca | 21 22 23 24 25 26 27 28 29 30

OTtBeT

o |r a,0,n, | O a r r a B
xK

I[I/ICIII/IH.]II/IHa «TenaomaccoodMeH u rHaApoauHaMHUuKa B 6H0peaKTOan»

3ananus B OTKpPbITO (popme

1.

o

~

10.

11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.
22.

23.

24.

25.
26.

27.

[TpuHIMNMaTbHAS. TEXHOJOIMUYECKash cXeMa OMOTEXHOJIOIMYECKUX Mpou3BoACTB. OCHOBHBIE
CTaJuu mporecca

Tunsl pepmMeHTEpOB 1151 [NTyOMHHOTO KYJIbTUBHUPOBAHUSA MUKPOOPTraHU3MOB. JOCTOMHCTBA U
HE/IOCTATKU PA3IUYHBIX TUIIOB (PEpPMEHTEPOB

B uem Heo0X0AMMOCTH TEOPUM NOJOOMS U OCHOBHBIE JOCTOMHCTBA pa3pabOTKU TEOPUHU
oA00us MPOLIECCOB

Yro Takoe yciIoBHs OJIHO3HAUYHOCTH. UTO OHM BKIIIOYAIOT B ce0s1?

UYro Takoe rpymmna nogo0HbIX MpoLeccoB?

I'eomerpuueckoe mnojxo0ue ammaparoB, BpEeMEHHOE I[0A00Me MpOoLeccoB, Moaodue
(bU3NIECKUX BETUYNH, 1101001 TPAHUYHBIX YCIOBUH H T.I1.7

B kakux cimy4asix BO3MOXHO IPUMEHEHUE METOJ1a pa3MepHOCTEN?

Kak ompenenuts KOMMYECTBO 4YHMCENl TOAOOMS, BXOAAIMX B YpaBHEHHE MOJ00MS
HCCIIelyeMOro npolecca

OcHoBHbIE TPEOOBaHUS K CHIPHEBON 0a3€ MPOMBIIIEHHOTO MUKPOOHOJIOTHYECKOT0 CUHTE3a?
VYTaeBoJOpoaHOEe ChIphe Ul MPOMBIIIIEHHOW OuoTexHonoruu. I[IpoaykTel mneperoHku
HedTH. n3enbHast ppaxiust mpsiMoil MeperoHKH.

ITonyyenue H-napaduHOB I KyJIbTUBUPOBAHHS MUKPOOPTaHU3MOB

Ocobennoctu npouecca pepMeHTaIK Ha pa3IHIHbIX cyOcTpaTax

BnusiHue ruipoinHaMUUECKUX PEXUMOB B OMOpEaKTOpax Ha POCT KJIETOYHOM MOMyJIsaLuu
KonnyectBeHHast O1ieHKa THIPOAMHAMUKH MHOTO(a3HBIX IOTOKOB B OMOpPEaKTOpax

Br100op Mozenu cTpyKTyphl TOTOKOB B OMOpeaKkTope

CyIHOCTh SKCIIEPUMEHTATLHON OLIEHKH CTPYKTYPBI TOTOKOB

3HayeHne GYHKINUU UHTEHCUBHOCTH JJIsl OLIEHKH HEOJTHOPOTHOCTEH MMOTOKA B OMOpEaKTopax
OmnpeneneHre ONTHMAJIBHBIX PEKHMHBIX THAPOAMHAMHUYECKHX [ApaMETPOB PaOOTHI
OMOpEeaKTOpOB

Pacuer cucrem perynupoBaHHsS TeMIEpaTyphl TEIUIOBOTO d((deKkTa MUKPOOHOIOTHIECKOTO
CHHTE32

3aBHCUMOCTh TETUIOBBIACTICHUS TPH MHKPOOMOJOTHYECKOM CHHTE3€ OT KOHIICHTPAIU!
O61roMacchl U CKOPOCTH pocTa

TenoBoii 6ananc GpepmeHTepa

Mertob! onpesieseHns: CKOPOCTH abCOpOIMH HITH OMOXMMUYECKOT 0 MOTPeOIeHUs KUCIOpOoia
B OnopeakTope

Bnusiaue nepeMerinBanusi B OMOpeakTope Ha yBeauueHue Kod(duimeHTa MaccooTaauu U
MOBEPXHOCTh KOHTaKTa (a3

Bunsl ypaBHeHuit ans pacdera ko3(duuueHToB Macconepenaud KMcaopoaa (cucrema ras-
XKHUJIKOCTh) B OMOpEaKTOpax pa3iIMyHbIX KOHCTPYKIUI

OcobeHHoCTH Mpoliecca Maccorepeadu npu adpooHoil pepmeHTaru

V3MeHeHrne KOHIIEHTPAIK PAaCTBOPEHHOTO B CpeJie KUCIOPOIa IPY HAKOTUICHHH OMOMACChI
JIPONIKEM.

BnusiHe KOHIIEHTpAIlMM PAcTBOPEHHOTO KHCIOpOJa Ha YIASNBHYIO CKOPOCTh pOCTa
MHUKPOOPIaHU3MOB.
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28. HccnenoBatenbckue (1abopaTopHbie) GepMEHTAMOHHBIE YCTAaHOBKH.

29. HccnenoBanus paboThl OMOPEAKTOPOB.

30. MeTtoap! OCyIeCTBICHUS MOHUTOPUHTA pealIn3alliy eIl U 3a/1a4 UCCIICAOBAHHM.

Ne i/

Bomnpoc

OTBer

1

[TpuniunuaneHas
TEXHOJIOTHYECKAsI CXeMa
OMOTEXHOJIOTHYECKUX
pou3BoJCTB. OCHOBHBIE
CTaJMH TIpoIecca

[IpuHIMNMaTBHAS TEXHOJIOTHYECKAs cXeMa
OMOTEXHOJIOTMYECKOTO BKIIFOUAET CIIETYIOIINE
OCHOBHBI€ CTaJ1H:

1. Be1Oop ¥ MOArOTOBKA UCXOJHOTO
OHMOJIOrMYecKOro MaTepuaa.

2. ®epmeHTaLUS.

3. V3Bne4eHune U OYUCTKA.

4. ®opMynupoBaHUE U CTAOMIIN3ALHS.

5. YnakoBKa U XpaHEHHUE.

Tumnbl pepmenTepoB ams
IYOMHHOTO
KYJIbTUBUPOBAHHUS
MUKPOOPTaHU3MOB.
JlocToMHCTBA ¥ HEAOCTATKU
Pa3IMYHBIX THIIOB
bepmeHTepOoB

Cy1iecTByeT HECKOJIBKO TUIIOB (PEPMEHTEPOB,
KOTOpBIE MOT'YT UCIIOJIb30BAThCS [l ITYOMHHOTO
KYJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB.

1. depmeHTEPHI C MEXaHUYECKOM a’paliuen:

- locTonHCTBa: 00ECTIEYNBAIOT XOPOIIYIO
MEXaHUYECKYI0 CMEIINBAEMOCTb, YTO
CIIOCOOCTBYET PAaBHOMEPHOMY pacIpeIeICHUIO
MUTATENIbHBIX BEIIECTB U KHCIOPO/Ia B
OuopeakTope.

- HemocraTku: MOTYT IPUBOAUTE K MOBPEKICHUIO
YYBCTBUTEJIbHBIX KIETOK WM 00pa30BaHUIO MEHBI.
2. ®epMeHTEpBI ¢ BO3AYLIHOM a3panuen:

- HocTtouncTBa: obecneunBaioT 3¢ pekTuBHYIO
a’paluio U IepeMelInBaHme MyTeM Moaauu
BO3/lyXa Yepe3 CHelHalbHbIE PacbUIUTEIH.

- Henocratku: orpaHndyeHHas MexaHHuecKas
CMEIINBAEMOCTb MOYKET MPUBOHTH K
HEPaBHOMEPHOMY PACHPECIICHUIO MUTATENbHBIX
BEILIECTB M KUCIOPOAA.

B yem HeoOxouMoCTh
Teopuu noxodus u
OCHOBHBIE JOCTOMHCTBA
pa3paboTKH TEOpUU MOJ00US
MIPOLIECCOB

Teopus momoOusi — 3TO Hay4HbIM MOAXOJ,
OCHOBaHHBIM Ha MPHUHIIMIIE COXPAHEHUs MOA00uS,
KOTOPBIX ITO3BOJISAET IIPOBOJUTD YKCIIEPUMEHTHI WU
aHAJIM3UPOBATh CHUCTEMBl B MacliTabe MOJAEIH C
LEIbI0 TIOJyYEHHsS] PpE3yJbTaTOB M  BBIBOJOB,
KOTOpblE MOTYT OBbITh NPUMEHEHBl K peaTbHbIM
MaciTadam. JJoCTOMHCTBOM SIBJISIETCS] BO3SMOXKHOCTb
HCCIEA0BaTh U IOHUMATh Pa3IndHbIC MTPOLIECCHI, HE
IIPOBO/Isl SKCIIEPUMEHTHI B IIOJTHOM MacIlTaoe.

Yo Takoe ycioBus
OJIHO3HA4YHOCTH. UTO OHU
BKJIIOYAIOT B ce0st

VYcnoBus 0HO3HaYHOCTU B HayKe M MHKUHUPHUHTE
OTHOCATCS K HabOpy OrpaHMuYeHHi M TpeOOBaHUM,
KOTOpbIE HYXXHO YJIOBJIETBOPSATH VIS ONpeAeTeHUS
KOHKPETHOTO PELIEHHs] WJIN COCTOSHHUS CUCTEMBI.
Ot yciaoBusi 00€CNEeYUBalOT YHUKAJIBHOCTh H
TOYHOCTb pE€3y/bTaTa, IOMOTalT ONpPEAEIUTh
KOHKPETHO€ pEIIeHHE WJIH COCTOSIHHE CHCTEMBI,
HCKJIIOUasi HECOBMECTHUMBIE WIIM HEXEJaTeIbHbIE
BapHaHTBHI.

VY clioBHsI 0IHO3HAYHOCTH BKJIFOYAIOT B ce0sl:
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1. UadopmaniioHHbIE YCITOBUS.
2. I'pannyHbIE yCIOBHUSL.

3. YcnoBusi cOrnacoBaHHOCTH.
4. YcioBus yCTOMUUBOCTH.

5. YciioBUSl yHUKQJIBHOCTH.

UYro Takoe rpymma mojgo0HbIX
MIPOIIECCOB

I'pynmna mogoOHBIX IpOLECcCOB — 3TO HAbOp
MIPOIIECCOB HJIH SIBIICHHI, KOTOPHIC UMEIOT CXOJIHBIC
XapaKTePUCTHKH U TIOBEJICHUE, U MOTYT OBITh
OIMCaHbI C UCTIOIH30BAHUEM TOM Ke
MaTeMaTHIECKOM MOJIeH WK UMEIOT 001IHe
3aKOHBI (PU3UKH.

I'eomerpuueckoe  momobue
arrapaTos, BPEMEHHOE
noaodue MPOIIECCOB,
noxoodue bu3nIecKux
BEJIMYMH, moooue

I'pPaHUYHBIX YCJIOBI/Iﬁ H T.II.

I'eomerprueckoe mogo0ue anmnaparoB OTHOCUTCS K
CUTyallud, KOTJia JBE WIM OoJjee armapaTHble
CUCTEMBl HMMCIOT OJWHAKOBYIO (opmy wiH
TEOMETPHIO. DTO O03HAYaeT, YTO WX pa3Mepbl |
MIPOIIOPIIUY OJTMHAKOBHI.

BpemeHHoe mo1o001e mporieccoB MPOUCXOIUT, KOTIa
pa3HbIC MPOIECCHl UMEIOT OJIMHAKOBHIC BPEMEHHBIC
3aBHCHUMOCTH.

[Tomobue Qu3nyeckux BEIWYMH O3HAYAET, YTO

Pa3JIUIHBIC CHCTCMbI HUMCIOT OAMHAKOBBIC
COOTHOIICHHUA (1)I/I3I/I'~I€CKI/IX BCJIMYHH.
HO,Z[O6I/IG I'PaHUYHBIX YCJIOBI/Iﬁ BKJIFOYACT

HUCIIOJIB30BAHHUEC OJWHAKOBBIX OFpaHI/I‘-IeHI/If/'I NI
YCJIOBI/Iﬁ Ha I'paHulIaX CUCTCMBI.

Bce ot BU/IbI HOIIO6I/I$I HUMCIOT BAX)XKHOC 3HAYCHHEC B
HAayK€ U HHKCHCPUH, IIOCKOJIbKY IIO3BOJIAIOT
UCIIOJIB30BaTh CYIICCTBYIOLINUEC 3HaHUA )51
pe3yibTaThl UIA HU3YUYCHHUSA HOBBIX CHCTCM HIIN

IIponecCcoB C CXOJHbIMH CBOMCTBaMH 201041
IapaMeTpamu.
B kakux ciaydasx Bo3MOKHO | MeTon pa3sMepHOCTE — 3TO METOJ aHalu3a |

IIPUMEHEHNE METOIA
pa3MepHoOCTEn

OMMCAaHUs 3aBUCHUMOCTEH MEXIy TMepeMEeHHBIMU
CUCTEMBI Ha OCHOBE M3MEPCHHUS Pa3MEPHOCTECH WIIH
cTemeHeid  cBoOoabl  cucteMbl. OH  MOXeET
IMPUMCHATHCA B PA3JIMYHBIX CIydasaX, BKIrOYasd:

1. MexaHuKa U JUHAMHKA CUCTEM.

2. Tenmonepenaya U TePMOTMHAMUKA.

3. DneKTpuUecKue, MarHUTHBIE u
OJICKTPOMArdHuTHBIC CUCTCMBI.

4. ®uznonorusi U MEeAUIIMHA.

Kak onpenenuts Komu4ecTBo
qucen NoJ00Ms, BXOAALINX B
YpaBHEHUE nonoous
UCCIIEAYEMOTO IpolLecca

st ompeneneHus KOMWYECTBA YHCEN MOI00US B
ypaBHEHHUU TOA00MS HCCIeIyeMoro Ipoliecca,

MO>KHO HCII0JIb30BATh METOJ aHaImM3a
pa3sMepHOCTEN: OIIPEAEIIAIOT KOJIMYECTBO
HE3aBHCUMBIX 4YHCENl TMOoA00MS B YypaBHEHUH,

KOTOpBIE OMUCHIBAIOT UCCIIETYEMbIH TPOIIECC.
[laru ayist onpeesIeHr st KOJTMYeCTBa YHCEIT ITOT00MS
BKJIIOYAIOT:

1. Onpenenute 6a30BBIE Pa3MEPHOCTH.

2. U3yunte ypaBHEHHE TTOI00US.

3. Onpenenute O0e3pa3mMepHbIC YUCIIA TOJ00HUS.
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4. TIpoBepbhTe HE3aBUCUMOCTH YHCEIT TTOT00USI.

OcHoBHBIE TPEOOBAHUS K
CBIpbEBOM 0aze
MPOMBIIIJIEHHOTO
MHUKPOOHOIIOTUIECKOTO
CHHTE32

OcHoBHbIE TpeOOBaHMSI K CBIPHEBOW 0aze s
KYJIbTUBUPOBAHUS BKIIOYAIOT:

1. CybcTpathl Kak HICTOYHHUKH YIJI€PO/1a - OCHOBHBIN
HMCXOJHBIM MaTepHasl JUIsi MHUKPOOHOIOTHYECKOTO
CHHTE3a.

2. UcTouHUKH a30Ta.

3. MuHepaabHbI€ COJIU.

4. JIOTIOJHUTEIIbHBIC TOOABKH.

10

VYI1eBOIOPOJHOE CBIPBE IS
MPOMBIIIICHHON
ouotexHonoruu. [IpomayKThI
[IePEeroHKU HeTH.
JuzenpHast Gpaxust IpsIMoit
HIEePEroHKH.

VYTII1eBOIOPOHOE ChIPHE, MOJy4aeMOE U3 IPOLYKTOB
NIEPEroHKU He(TH, ABISAETCS BaXKHBIM HCTOUHUKOM
JUIL TIPOMBIIUIEHHON OnoTexHonoruu. OIHUM W3
TaKuX MPOJYKTOB SIBJIAETCS JAW3eIbHas (ppakius
MIPSIMOM NIEPETOHKH.

HuzenbHas ¢bpakuus ~ NOpsAMOM  NEPErOHKU
MpPEJCTaBIseT COOOM CMeCh  YIIIEBOJOPOJIHBIX
COCIUHEHUH, IOJIydaeMyK0 IIpU  IEPErOHKE
HE(PTETPOTYKTOB. Omna UMeEeT BBICOKYIO
KOHLIEHTPALUIO CpeaHuX " TSKEIBIX
YIJI€BOJIOPOIOB, TAKUX KaK H-aJIKaHbl (IpUMapHbIe
aJIKaHbl), IUKJIAHBl K apOMaTUYECKHE COCMHEHUS.
VYTII1eBOIOPOHOE CHIPBE, IOTYy4aEMOE U3 ITPOTYKTOB
NeperoHKu HehTH, IPEAOCTABISAECT IUPOKUNA CIIEKTP
BO3MOKHOCTEN JU1s IIPOMBIIITIEHHOU
OHOTEXHOJIOTHH.

11

[Torydenue H-apadHOB
JUISL KyJTbTHBUPOBAHUS
MUKPOOPTaHU3MOB

[Monyyenue H-apadUHOB IS KyJIbTUBAIIH
MHUKPOOPTIaHU3MOB MOXKET OCYIIECTBISATHCS C
IIOMOILBIO PEAKLIUN THAPUPOBAHUS, IIPU KOTOPOM
JIBOWHBIC ¥ TPOHHBIC CBSI3U B YTIICBOJAOPOIHBIX
MOJICKYJIaX MPEBPAIIAOTCS B HACHIIICHHBIC CBSI3H.
DTOT Mpoiecc MOKET ObITh OCYIIIECTBIICH C
HCIOJIb30BAaHNEM KaTaIM3aTopa, TAKOTO KaK HUKEITh
WJIM TTaJUTa Ui, IPU OTNIPEIeTICHHBIX YCIOBUSIX
TEMIIEPATYPHI U TABICHUS.

12

OcobeHHocTH mporecca
(dhepMeHTalIUK Ha Pa3TUIHBIX
cybcTparax

DepMeHTaLMS SBISIETCS TPOLIECCOM
MeTaboIMUeCKON KOHBEPCHUN OPTaHUUYECKUX
COEMHEHUH 1o/ BIMSHUEM (DEPMEHTOB,
MIPOU3BOJIMMBIX MUKpoopranuzMaMu. OHa MOXKeT
MIPOUCXOJIUTH Ha Pa3IMUHBIX CyOCTpaTax, TaKUX
KaK YIJIEBOJbI, )KUPBI U OEITIKU:

1. depmeHTalys yrieBoaoB IPOUCXOIUT MO
NeNCTBUEM IIMKOJIUTHYECKUX (PEPMEHTOB C
00pa3oBaHUEM KHUCJIOT, aJIKOTOJIS U APYTUX
COETUHEHUN.

2. ®epMeHTaLUs )KUPOB MPOUCXOJUT MO
NeficTBUeM Juna3 ¢ 00pa3oBaHUEM KHUPHBIX
KHMCJIOTHI U IVIMILIEpUHA.

3. ®depmeHTanus OEIKOB MPOUCXOAUT IO/
JeiicTBUEM IpoTea3 ¢ 00pa3oBaHUEM
aMUHOKHCIIOT, aMMHUaKa U APYTUX
COCIMHEHUM.
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13

Bnusiaue
TUAPOAUHAMUYECKUX
PEKUMOB B OMOpeakTopax Ha
POCT KJIETOYHOM MOIYJISIUU

I'maponuHamMuyeckue  peXHMBI,  TakHe  Kak
CMeEIIeHHE, adpallysi © MacCoOOOMEH, B OMopeakTopax
UMEIOT 3HAYUTENBHOE BIMSHNAE HA POCT KIETOYHOM
MOMYJISILIUH. O¢ddexkTuBHOE  MEpeMerIMBaHue
CO371aeT ONTUMAJbHBIC YCIOBHS U1 POCTa KIETOK
13-32 PABHOMEPHOTO PACIIPECIICHUS] TUTATEIbHBIX
BEILECTB, IUIOXOE CMEIICHHE MOXET IPHUBECTH K
HEpPaBHOMEPHOMY poOCTy Kkierok. [IpaBuibHas
aspanus 6JIaronpusTHA Ui POCTA KJIETOK, CITUIIKOM
WHTCHCUBHAS a’palusi MOXET ObITb T'yOUTEIbHOM
IS KJICTOK.

14 KonnyectBeHHast orieHKa KonnyecrBenHas OLIEHKA THJIPOAUHAMUKI
TUAPOANHAMUKHI MHOTO(a3HBIX MTOTOKOB B OMOpPEaKTOpax BKIIOYAECT
MHOT0()a3HbIX IIOTOKOB B aHaM3 JIBUKCHUS U B3aMMOAEUCTBUS Pa3JIMYHBIX
OuopeakTopax (a3 (kupakas, ra3oBas, TBep/asi) BHYTPH pEaKTopa.

15 Breibop mogenu cTpyKTyphl | BeiOop Moaenu CTpyKTypbl MOTOKOB B OMOpEaKTOpe
MIOTOKOB B OMOpeaKkTope 3aBHCUT OT KOHKPETHBIX XapaKTEPUCTHK PEaKTopa,

¢u3nyeckux CBOMCTB cpenpl, LieJed mnporecca U
YPOBHS JIeTATH3AIMNA, HEOOXOMMOTO JIJIsl aHAJIN3A.

16 CymuHocTth DKclepUMeHTaIbHas OLEHKa CTPYKTYphI IOTOKOB B
HKCIEPUMEHTAIBHOMN OIICHKH | OMOPEaKTOpe BKIIOYACT IPOBEICHUE OIBITOB HIIH
CTPYKTYPbI IOTOKOB U3MEpPEeHUuN i1 TMOoJlydeHHs HMH(OpManmuu o

pacrpeielieHud CKOPOCTH U KOHIICHTPALUU BHYTPH
peakTopa.

17 3HaueHue ¢bynkumuy | yHKINS MHTEHCHUBHOCTH TIO3BOJIIET Kau€CTBEHHO
MHTEHCUBHOCTH JJISi OLIEHKHU | U KOJINYECTBEHHO OLIEHUTb CTENeHb
HEOJHOPOAHOCTEW TOTOKA B | HEOMHOPOJHOCTH WJIM XapaKTep MOTOKa BHYTPH
OuopeakTopax peakTopa IyTeM H3MEpEeHUs KojleOaHui WiH

BapHalMii CKOPOCTH TOTOKA B PA3JIMYHBIX TOYKAX
O6uopeakropa, 4To Jaet BO3MOKHOCTh
ONITUMHU3UPOBATh M YCOBEPIICHCTBOBATH pabOTy
peakTopa, yay4luTh THAPOIUHAMUYECKHE YCIOBHS
U, KakK CJEICTBUE, IMOBBICUTH 3(PPEKTUBHOCTD
poruecca.

18 Omnpenenenne ontuManbHbIX | OnpenencHue ONITUMAITBHBIX PEKUMHBIX
PEKUMHBIX THJIPOAMHAMHUYECKUX apaMeTpoB paboThI
THIIPOAMHAMHYECKUX OMOpeaKTOpOB YUUTHIBACT ¢buznyeckue
napameTpoB paboThI 0COOEHHOCTH  peakTopa, LeIM Ipolecca H
OMOpEaKTOpOB TpeOyemMble BBIXOIHBIE MapaMeTpbl. ONTUMHU3AIHS

MO3BOJISIET JOCTHYb MaKCHUMaJIbHON
MIPOU3BOIUTEIILHOCTH, MUHUMH3HPOBATH
9HeprosarpaTtel M  00ecHeuuTh CTAOUIBHOCTD
npoliecca.

19 Pacuer cucreM | Pacuer cuctembl peryaupoBaHHMS TEMIIEPaTyphl
peryarpoBaHuUs KyJIbTUBUPOBAHHUS C YYETOM TEIUIOBOTrO 3(ddexra
TeMIepaTypbl TEIUIOBOTO | MUKPOOHOJIOTHYECKOTO CHHTE32 YUUTHIBAET
s dexra KMHETUYECKUE TapaMeTpbl, TEIUIOBOM OanaHCc U
MHUKPOOHOIOTHYECKOTO ONTUMAJIbHBIE TTAPaMETPhI YIPaBICHHUS.

CHHTE3a
20 3aBUCUMOCTh 3aBUCUMOCTh TEIUIOBBIJICIIEHUS! OT KOHLEHTpAIUu

TCIJIOBBIJACIICHUA ITPU

OHOMacChl M1 CKOPOCTH POCTa MOKET ObITh OMHMCAaHA
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MHUKPOOHOJIOTHYECKOM
CUHTE3€ OT KOHIICHTPAIUH
OroMacchl U CKOPOCTH POCTa

B KHHETHYECKHX MOJCISIX MHKPOOHOIOTHYECKOTO
CHHTE3a, TaKMX KaK Mojeiab MOHOJ WJIH MOJEIb
Xanbaana-llloknau. 9TU MOJIENM yUYUTHIBAIOT CBSI3b
MEXJy POCTOM MHKPOOPIaHU3MOB, MOTpeOIeHUEM
cyOcTpaTa M BhIICJICHUEM TeIlja.

21 TemmoBoii Oananc | TerutoBoii Oananc pepmeHTEpa MPEACTABISICT

dbepmenTepa co00i1 ypaBHOBELIEHHOE COOTHOILLIEHUE MEKIY
BCEMH HCTOYHMKAMHU U TIOTOKAMH TEIjIa, KOTOpPbIe
BIIUSIIOT HA TEMIIEPATYPHBIN PEKUM BHYTPH
dbepmenTepa. DToO BKIIOYACT B ce0s TEILIO,
BBIIEIISIEMOE UJTH MOTJIOIIAaeMOe
MHUKPOOPTraHW3MaMH B MPOLIECCE UX POCTA U
MeTaboIMYeCKON aKTUBHOCTH, a TaKKe TEIIO,
nepezaroneecs yepe3 CTeHKH (hepMeHTepa 1 TeIo,
KOTOpoe TpeOyeTcst Isl MO Aep KaHus 3a1aHHOM
TEMIIEPaTYPHI.

22 Mertoapl onpeneacHus B Ouopeaktope CcKOpoCcTb aOCOpOIMK WU
CKOpOCTH a0COPOIIUY UITH OMOXMMHYECKOI0 MOTPEOJICHUSI KHUCIOpO/ia MOXKET
OMOXHMHYECKOTO OBITh OIpe/ieNieHa ¢ UCIOJIb30BAHUEM METOIOB:
noTpeOIeHNsT KUCIOpoia B 1. Merox pacTBOPUMOCTH KHCIOPOIA.

OuopeakTope 2. Meton macco-06anaHca.
3. Meton norpebaeHus cyocrpara.
4. MeToJ1 KaTOpUMETPHUH.

23 Bnusiaue nepememuBanust B | [lepememmBanue B OuMOpeakTope NPUBOAUT K:
OHopeakTope Ha YBEIIUYEHUE | YBEITUUYCHUIO KoddduimeHTa MaccoOTAauH,
KO3 pHIHMeHTa MACCOOTJau | MOBBIIICHUIO TOBEPXHOCTH KOHTaKTa (a3.

Y TIOBEPXHOCTh KOHTAKTa
¢ba3

24 Bunet  ypaBHenuit  qmns | B OuopeakTopax — pa3iMYHBIX  KOHCTPYKIIHMA
pacuera KOO(PPHUIIMEHTOB | MPUMEHSIOTCSI Pa3HBIE YPAaBHEHHUS CIEIYIOIINX
Maccomnepesayl  KHCIOpoja | BUJOB:

(cucrema raz-xuakoctb) B | 1. YpaBHenue I'enpu.

OuopeakTopax  pa3nuuHbIX | 2. YpaBHeHue MakKeilinza.

KOHCTPYKIHUIA 3. YpaBuenue lllynsmana-Xepina.
BaxxHO OTMETUTB, UTO BEIOOP KOHKPETHOTO
ypaBHEHUS IS pacueTa Ko PUIMeHTOB
Maccornepeaayy KMUCaopoa 3aBUCUT OT MHOXKECTBA
(akTOpOB, TAKUX KaK TUI OMOpPEaKTopa, pexuM
paboThl, hr3nyeckre CBOMCTBA )KUIKOCTH U rasa, a
TaKXKe [N U YCIIOBHSI ITPOIecca.

25 Ocobennoctu nponecca | OcobeHHOCTH — Tpoliecca  Maccolepenadyd  Ipu
Maccorepeaayu npu | a3poOHOM  (pepMeHTalM  BKJIIOYAIOT: pa3BUTHE
a’poOHOM (epMeHTauN My3BIPHKOB BO3/lyXa, paclpelesieHue My3bIpbKOB B

pPEaKIMOHHON  cpelie, TEepPeHOC MacChl — 4epes
My3BIPbKH, paclpesielieHue KUCIOpOoJa B HKHJIKOM
(haze, mpUHIHTIIBI TA30BOH (ha3bl.

26 W3menenue koHuentpauun | [Ipu HakoruieHMM OMOMAacchl IPOXOKEH B mpoliecce
PacTBOPEHHOTO B Cpelie a’poOHOM (epMEeHTAIIMN TIPOUCXOJUT TOHMIKEHUE
KHUCJIOPO/AA IPU HAKOIJICHWH | KOHIEHTPAIMK PaCTBOPEHHOTO B Cpeie KUCIOPOa.
O61OMacChl APOXKEN

27 BnusiHue KOHLIEHTpauu C TmOBBIIEHWEM KOHLEHTPAIMH PACTBOPEHHOTO

PacTBOPEHHOTO KUCIOPO/Ia

KHCJIOpOJIAa B Cpelle yJelbHas CKOPOCTh pocCTa
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Ha YACTHHYIO CKOPOCTh a’pOOHBIX MHKPOOPTaHU3MOB  TIOBBIMIACTCS 10
pocTa MUKPOOPTaHU3MOB KPUTHUYECKOW BEJIMYMHBI, a Iajiee MOHUKACTCS.

28 HccnenoBatenbckue HccnenoBatenbckue WIN nabopaTopHbIe
(;1aboparopHbIie) (hepMeHTallMOHHBIC YCTAHOBKH — 3TO CIIEIIUATBHEIC
(bepMeHTaIMOHHBIC YCTPONCTBA, UCIOJNB3yeMbIe ISl TPOBEICHHUS
YCTaHOBKH (epMEHTAIMOHHBIX ~ MPOLIECCOB WM H3YYCHHS

MHUKPOOPTIaHU3MOB WJIH KJIETOK B KOHTPOJIHUPYEMBIX
naboparopHbix  ycioBusix. OHH  TO3BOJSIOT
WCCIICIOBATENISIM  M3Y4aTh pPa3lIMYHBIC ACIEKTHI
(dbepMeHTaMM, TaKWe KaKk ONTUMHU3AlUS POCTa,
MPOU3BOJICTBO  META0OJIMTOB, OHMOMACCHI  HJIH
OMOJIOTUYECKH AKTHBHBIX BEIIECTB.

29 HccnenoBanus paboThl HccnenoBanue paboThl OMOPEAKTOPOB MO3BOJISET

OMOpEeaKTOpOB yIYYIIUTh TOHUMAaHUE MPOIIECCOB POCTA U
MeTaboJIM3Ma MUKPOOPTaHU3MOB WIIH KJIETOK, a
TaK)Ke ONTUMHU3HPOBATH MMAPAMETPBI U YCIIOBHS IS
MOBBIIICHUS TIPOU3BOUTEIIBHOCTH U
3¢ (HEKTHBHOCTH OMOTEXHOJIOTHYECKUX MPOIIECCOB.

30 MeTo1bl OCYIIECTBICHUS Jlisi MOHUTOpPHMHIA pealu3aliy Iejled W 3a1ad
MOHHUTOPHHTA peaTu3aiuu HCCIIeIOBaHUN pabOThl OMOPEaKTOPOB MOTYT OBITH
1esieH u 3a1a4 WCIIOJIb30BAHBI CIICAYIOMIME METOIbI: H3MEPEHHE
WCCIIEIOBAaHHIA mapamMeTpoB  Tpolecca, — aHadu3  00pasIoB,

MaTeMaTHYeCKOe MOJCIUPOBAHUE, MOHUTOPHHT
pocta W aKTHBHOCTH,  aHaIW3  JIAaHHBIX,
OTIEPALMOHHBIC YIKCIICPUMCHTHI.

TecToBbIE BONMPOCHI MO THCIHHUIIJINHE

Bonpoc 1. MneanbHoil )KUIKOCTbIO Ha3bIBACTCA:

a) )KHJIKOCTh, B KOTOPOH OTCYTCTBYeT BHYTPeHHee TPeHHue,
0) )KUJKOCTb, TTOAXOASIIIAS Il TPUMEHEHNS,

B) )KHJIKOCTh, CTIOCOOHAs CYKMMAThCS;
T') )KUJIKOCTb, CYIIECTBYIOIIAs TOJBKO B OMPEIEIEHHBIX YCIOBUSIX.

Bonpoc 2. Maccy )XUAKOCTH 3aKTIOUCHHYIO B €IMHUIIE 00beMa Ha3bIBAOT:

a) BecoM;

0) yZieIbHBIM BECOM;

B) Y/I€JIbHOM MJIOTHOCTBIO;
T') IJIOTHOCTHIO.

Bonpoc 3. Bec )xuakocTu B eIMHUIE 00heMa HAa3bIBAIOT:
a) MIOTHOCTBIO;

0) yaeJbHBIM BeCOM;

B) Y/I€JIbHOM MJIOTHOCTBIO;

') BECOM.

Bonpoc 4. BA3K0OCTb JXUAKOCTH 3TO:

a) ClocOOHOCTH CONPOTHUBJISITHCSH CKOJIbKEHUIO MJIU CIABUIY CJIOEB KHIKOCTH;
0) croCOOHOCTD MPEOI0JICBATh BHYTPEHHEE TPEHUE KHUIKOCTH;

B) CIIOCOOHOCTb MIPEO0/10JIEBATh CUITY TPEHUS KHUJIKOCTH MEKIY TBEPABIMU CTEHKAMH;
T') CIIOCOOHOCTh MEPETEKATh M0 MOBEPXHOCTH 38 MUHUMAaJIbHOE BPEMSI.
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Bomnpoc 5. Teky4ecTbro )KUIKOCTH HA3HIBACTCA:

a) BeJIMYMHA MIPSIMO MPOTIOPIIUOHAIBHAS TUHAMHYECKOMY KOA((UIIHEHTY BA3KOCTH;

0) BeJIMuMHA O0OpaTHasi AMHAMMYECKOMY KO3 ((PuIlMeHTy BA3KOCTH;

B) BeJIMYMHA 0OPATHO MPOIMIOPIIUOHAIbHAS KHHEMATHIECKOMY K03()(DULIMEHTY BSI3KOCTH;
') BeTMYMHA MTPOIMOPLIMOHANIbHAS TpagycaM DHIIepa.

Bonpoc 6. [Tnomans monepeyHoro ce4eHus MOTOKa, MEePIeHIUKYIIIpHAsS HAIIPaBICHHUIO
JIBUKEHUS HA3bIBACTCSI:

a) OTKPBITHIM CECUCHHEM;

0) ’KUBBIM CEYEHUEM;

B) TIOJIHBIM CEUCHUEM;

I) IJIOMIA/Ib Pacxo/a.

Bomnpoc 7. O6beM XUAKOCTH, MPOTEKAIOIINM 32 €AMHUIY BPEMEHHU Yepe3 KUBOE CCUCHHE
Ha3bIBACTCS:

a) pacxon;

0) 00OBEMHBIH MOTOK;

B) CKOpPOCTb IIOTOKA;

') CKOPOCTh pacxoja.

Bonpoc 8. ['uapaBnnyeckoe CONPOTUBICHUE ITO:

a) COTPOTHUBIICHUE KUAKOCTH K H3MEHEHHUIO (POPMBI CBOETO PYCIIa;

0) compoTHUBIIEHUE, MPEMSATCTBYIOIIEEe CBOOOAHOMY MPOXOAY KUIKOCTH;

B) CONIPOTHBJIEHHE TPYOONPOBO/a, KOTOPOE CONPOBOKIACTCS MOTEPAMH IHEPrUH
JKHJIKOCTH;

I') CONPOTHUBIIEHNE, IPU KOTOPOM AJAaeT CKOPOCTh JABHKEHUS KHUIKOCTHU 10 TPyOOIIPOBOAY.

Bonpoc 9. TermioBoii MOTOK — 3TO KOJIMYECTBO TETUIOTHI:

a) [lepenaBaemoe B eTMHUILY BpeMeHH Yepe3 NPOU3BOJIbHYIO IOBEPXHOCTb.

0) IlepenaBaemoe B €IMHUILY BPEMEHU Y€pe3 UHUYHYIO TIIOMIATb.

B) [Ipoxopsiiee B eAMHUILY BpeMEHHU Yepe3 eAMHUYHYIO IO TP TPaTUEHTE TEMIIEPATYPHI,
PaBHOM €IIUHUIIE.

Bonpoc 10. Kosdhdunuent remmonporoanoctu A, B1/(M*K) xapakrepusyer:
a) Cnoco0HOCTH BelecTBa NMepeAaBaTh TeIIoTy.

0) IHTEHCUBHOCTH TETUI00OMEHA MEXK]1y TTIOBEPXHOCTHIO TeJla U CPEIOi.

B) IHTEHCUBHOCTb COOCTBEHHOT'O U3JTyYeHHUS Tela.

Bonpoc 11. I'pagueHT TeMnepaTypsl - 3TO:

a) BekTop, HanmpaBIEHHBIN M0 HOPMAIT K H30TEPMUYECKOMN TIOBEPXHOCTH B CTOPOHY YOBIBaHUS
TeMIIepaTyphl.

6) KonmndecTBOo TEMIIOTHI, KOTOPOE MPOXOUT B €ANHUILY BPEMEHH Yepe3 eINHUILY TIOBEPXHOCTH.

B) BekTop, HanpaBiIeHHbIH 10 HOpMAJI K M30TEPMUYECKOI MOBEPXHOCTH B CTOPOHY
BO3PACTaHMS TEMIIEPATYPhI U YHCICHHO PaBHBIN MPOU3BOIHON OT TeMIepaTyphl 10 STOMY
HalpaBJICHUIO.

Bonpoc 12. [TepeHOC TEIUIOTHI PH COMPUKOCHOBEHUH YACTHII, UMEIOIIUX PA3TUIHYIO
TeMIIepaTypy, Ha3bIBaeTCs:

a) TemyIonpoBOAHOCTHIO.

0) Konsekriueii.

B) M3nyuenuem.
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Bonpoc 13. [TepeHoc TEIIOTH MaKpo 00beMaMU KHUIKOCTH HIIU T'a3a, HA3bIBACTCSI:
a) TermonpoBOIHOCTHIO.

0) KonBeknueii.

B) M3inyueHuem.

Bonpoc 14. B xakoM ciiydae UHTEHCUBHOCTb TEIUIOOTA4YU HUXKE:
a) Ilpu kunenumu.

0) B cirydae BBIHYXJICHHOW KOHBEKIIHH.

B) B ciyuae cB000/IHOI KOHBEKIUH.

15. O pexxume TeUeHUs KUAKOCTU CYIIAT 10 3HAUCHUIO YHCIIA!

a) Peiinoabjaca (Re).

6) Hyccenbta (Nu).

B) Ilpanarns (Pr).

Bonpoc 16. Terootaaueit Ha3pIBaeTCst NEPEHOC TETLIOTHI:

a) OT )KMJIKOCTH K )KMJIKOCTH Yepe3 pa3JesIiollyI0 UX CTEHKY.
0) Mexay NOTOKOM KUAKOCTH (MJIM ra3a) U CTEHKOM.

B) MomneKysipHbIi IepeHoC TEIIOTHI B TEax.

Bonpoc 17. Koaddumment Termnooraaun o, Br/(M?*K) xapakrepu3syer:

a) CriocoOHOCTH BemiecTBa MPOBOAUTH TEILJIOTY.

0) nTeHCMBHOCTH COOCTBEHHOTO M3JIy4YEHHUS TEA.

B) UHTEHCHBHOCTH TEMJIO0OMEHa MeKIy MOBEPXHOCTHIO TeJIa U CPe/Ioii.

Bonpoc 18. Ykaxure uncino Peitnonbaca (Re).
a) alo/A.

6) welO/v.

B) V/a.

Bonpoc 19. Ykaxure hopmyny HeroTona-Puxmana (hopmyiny Temnootaaun).

q, = Zi—f_
a) cn
- 4
6 q, =G m
0 4. =T, ~T,).

Bonpoc 20. Koaddunuent ternoornaun o

a) pacCYUTHIBAETCS U3 KPUTEPUATIBLHOTO ypaBHEeHUs PeliHonbaca

0) paccunThIBaeTCs U3 KpuTepuaibHOro ypaBHeHus [Ipanaris

B) paccUMThHIBAaeTCs U3 KpUTepuaibHoro ypapuenuss Hyccenbra
I') PacCUMUTHIBAETCS U3 KpUTepualibHOro ypaBHeHus I pacroda

Bonpoc 21. Ienn pacueTa TerI000MEHHUKA COCTOUT B OTIPEIeIeHUI
KOHEYHBIX [TapaMeTPOB TEIJIOHOCUTEIIEH.

a) MOBEPOYHOrO

0) KOHCTPYKTUBHOTO

B) TUJPABIMYECKOTO

I') TEXHUKO-3KOHOMHYECKOTO
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Bonpoc 22. TBepaast MOBEPXHOCTh OXJIAXKIAETCS B TOTOKOM KXUAKOCTU. YKAKHUTE HM3MCHEHHE
TEMIEPATYpPbl IOBEPXHOCTH NMPU YMEHBIIIEHUH KO3 (DULIMEHTA TETIIO0TAAYH.

a) TemnepaTypa noBepXHOCTH YBEJIUYNTCH.

6) TemnepaTypa HOBEpXHOCTH YMEHBIIUTCS.

B) Temmneparypa moBepXHOCTH HE U3MEHUTCA.

Bonpoc 23. TernnooOMEHHUKOM Ha3bIBAIOT ammapar, peIHa3HAuYCHHBIHA:

a) IS OTBOJIA TEIUIOTHI OT TEIJIOHOCUTEIICH

0) JUIs TO/IBOJIA TEIJIOTHI K TEMJIOHOCUTENISIM

B) [JISl COOOIIEHUS TENJIOThI OJJTHOMY M3 TEeNJIOHOCUTeEJIEH B pe3yJibTare ero 0TBoJaa oT
JAPYroro TernJIOHOCUTEJs

') Uit COOOIICHUS TEIJIOTHI OTHOMY U3 TEIUIOHOCHTENICH B Pe3yJIbTaTe €ro COOOMICHUs K
JIPYTOMY TEIIOHOCHTEITIO

Bonpoc 24. CranbHas crenka, TonmuHoi 10 MM ¢ Act = 50 B1/(M*K) ¢ 1ByX CTOpOH OMBIBaeTCS
JKHUIKOCTBIO ¢ Kodddumuentamu temtootaaun o1 = 1000 Br/(M?K) n a2 = 10 B1/(M?+K).
Onpenenuth KO3 (HUIUEHT TEIUIONEePEIayun.

a) 10,1 Bt/(m2+K).

0) 9,88 B1/(M2°K).

B) 9,65 B1/(M2°+K).

Bonpoc 25. [Inockyro moBepXHOCTH amnmapara ¢ Temneparypoit 340°C Hao U301MpoBaTh Tak,
4TOOBI OTEPH Tera He npesbimany 300 Br/m2. Temneparypa Ha BHEIHEH ITIOBEPXHOCTH
u3ossitnu 40 °C. Haiitu Tonmmny u30asiuuu. Ay =0,05 B1/(MeK).

a) 0,5 m.

0) 0,05 m.

B) 0,1 m.

Bonpoc 26. Eciu A =1 B1/(MK), =100 mm, t1=500°C, t2=400°C , TO INIOTHOCTH TEILIOBOTO
noToka q B Br/M2 TBepioro Teina, moka3aHHOTO Ha PHCYHKE,

paBHa... t}
a) 1000
6) 0,001 ;
B) 100 ‘
r) 10 \ t,
- (j=CONSt

B B

Bonpoc 27. Haiitu k03 GUITUEHT TerIonepe1adn yepe3 CTeHKY OHOpeaKkTopa, eCiii ee TOJIIHHA
Ocr = 9 MM, Aer = 90 B1/(M*K) 1 0Ha OKpBITa CTT0EM TETUIOU30MISIHU Ows= 30 MM, Ays = 0,3
Br/(m*K). Koapdunuentst Termmooraaun: oy = 100 Br/(M2¢K), az = 10 Br/(M?K), Pacuer
poBeCTU 1O (GopMysIaM IUIOCKOW CTEHKH.

a) 4,76 Br/(m%°K)
6) 0,21 Br/(M?K).
B) 9,1 B1/(M?K).

Bonpoc 28. OnpeaenuTe TEII0BOK MOTOK B Kajopudepe (TSIIo00MEeHHOM armapare s
HarpeBa BO3AyXa B CHCTEME BO3AYXOIMOATOTOBKH U TEPMOCTATHPOBAHUS PEAKTOPOB), €CIIH B
HeM HarpeBaetcs 0,5 kr/c Bozmyxa ot t1 = — 10 °C mo t2 = 40 °C. TemmoeMKoCTh BO31yXa
npunaTh paBHOU 1,006 k/x/(kr+K).

a) 19,76 xBT.
0) 21,83 xBT.
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B) 25,15 kBT.

Bonpoc 29. Ternooii 6anaHc OnopeakTopa XapakTepu3yeT PaBEHCTBO MEXITY KOJIMYSCTBAMHU

TEIUIOTHI:
a) BbljeJisieMOi M OTBe/IeHHOI
0) MOJBEICHHON U TepseMOi
B) TepsIEMOM U pacXxoyeMou

Bonpoc 30. PexynepaTHBHBIM Ha3bIBAaCTCS TEMNIOOOMEHHUK, Y KOTOPOTO:
a) IPOMCXOJUT Nepeaaya TeIUIOThl OT OJHOTO TEIIOHOCUTENS K IPYroMy

0) mepenaya TEMJIOTHI oT OJIHOTO TEIJIOHOCUTES K Ipyromy
OCYIIIECTBIIACTCS Yepe3 Pa3AeiIAoNlyI0 HX TPaHuUIly pa3jeiia
B) mepeaaya TemioThl oT O/IHOI'0 TeIJI0OHOCUTEISA K Apyromy
OCYIECTBJISIETCSI Yepe3 pa3ie/ sy HX TBEPAYIO CTEHKY
r) mepeiaya TETUIOTHI oT OJIHOTO TEILIOHOCUTES K Ipyromy
OCYIIIECTBIISACTCS Yepe3 Pa3ACiAIONIYI0 HX KHIKOCTh
Ki1104 K TeCTOBBIM 3a{aAHUSAM:
Ne ponpoca 1 2 3 4 5 6 7 8 9 10
OtBer a a 0 a o §) a B a a
No Bompoca | 11 12 13 14 15 16 17 18 19 20
OtBer B a §) B a §) B a B B
Ne Bonpoca | 21 22 23 24 25 26 27 28 29 30
OtBer a a B 0 0 a a B a B

Ornenka c()OpMUPOBAHHOCTH KOMITETEHITUH poBoauTcs 10 100 — GasibHO# crucTeme.

CxeMa oleHUBAHUA

Ixama oneHUBaHUA

Kpurepuu onieHuBaHUs

Iloporosslii ypoBeHb

(kak 00s3aTEeNBHBIN TS BCEX
BBIITYCKHHUKOB 110 3aBepiieHnn ocBoeHus OI1
BO)

— oyenusaemcsi no wkaie 53-79 o6annos
(oyenka «y00671emeopumenbHo)

XapakTepHO YaCTUYHOE 3HAHUE.

KonuuectBo BEPHBIX OTBETOB
3aKJII0YaeTcsl B UHTEepBaie 16 — 23 TecTOBBIX
BOIIpOCA.

IloBbIICHHBIH TPOABUHYTHIN
YPOBEHb (OTHOCUTEILHO MOPOBOTO
YPOBHs1)

— oyenusaemcs no wkane 80-92 banna
(oyenka «xopowoy)

XapakTepHo  COPMHUPOBAHHOE, HO
coJiepxalliee OTJeNIbHble NpoOenbl 3HaHUE.
KonnuecTBo BEpHBIX OTBETOB 3aKJIHOYAETCS B
uHTepBaie 24 — 27 TECTOBBIX BOIIPOCA.

IToBbILIEHHBIH NPEBOCXOIHBIN
YPOBEeHb (0OTHOCHTEJIbHO IIOPOBOI0

YPOBHS)
—93-100 6annos (oyenxka «omausHo»)

XapakTepHo MOJIHOCTBIO
chopmupoBaHHoe  3HaHue.  KonnuyecTBo
BEPHBIX OTBETOB 3aKJIFOYAETCSl B UHTEpBaJie 28
— 30 TecTOBBIX BOIpOCa.
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