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1. Ilnanupyemsble pe3yJabTaThbl

Oﬁy‘{eHI/lﬂ mo AUCHUMIIJIMHE, COOTHECCHHBIC C

ycranoBJeHHbIMH B OIIOII BO unaukaTopaMu 10CTHKEHUSI KOMITeTEH M i

1.1. ITepedyennb komMneTeHUH i, GopMUpPyeMbIX YUeOHOH THCIHHILINHOK

NHaukaTopsbl J0CTHKEHUSA
KOMIIeTEeH N i

IInanupyemble pe3yJibTaThbl 00y4eHHsI

Oobwenpodeccuonansnas kommnereHuusi OIIK-2-CnocoGeH ocCymiecTBIATH MOUCK, XpaHEHHE,
00paboTKy ¥ aHanmm3 mpodeccnoHambHOW WH(GOPMAINH U3 Pa3TUYHBIX WCTOYHHKOB M 0a3 JaHHBIX,
MpeacTaBiIsITh ee B TpeOyeMoM (opmare ¢ HCIOIb30BaHUEM HH(OPMALMOHHBIX, KOMIBIOTEPHBIX H
CETEBBIX TEXHOJIOTHH, BKIIOYas MpPOBEICHHE PAaCcYeTOB W MOJCIHPOBAHHE, C YYETOM OCHOBHBIX
TpeboBaHmil HHGOPMAITMOHHONW 0E30ITaCHOCTH

NIK  onk21 Hcnonasdyer 3HaHMS O
mporeccax, METoJax IoHMcKa, cOopa,
XpaHeHusi, O0palbOTKH, TpPEACTaBICHUS,
pacnpocTpaHeHus UHPOpMAITUH u
crocobax OCYIIIECTBJICHUS TaKUX
MPOILIECCOB U METOJOB; COBPEMEHHBIX
WHCTPYMEHTANBHBIC CPEJIbl, MPOrPAMMHO-
TEXHUYCCKHUE 1aThOpPMBI u
MPOrpaMMHBIC CPEJCTBA, B TOM YHCIIE

3uate (3): opraHuzanul OUOTEXHOJOTHYECKOTO
MPOM3BOJICTBA; TMPOU3BOACTBEHHOTO Tpollecca U
NPUHIUIIOB €r0 OpraHu3aluH, THIOB, (opM H

MCTOJOB OpraHu3aluu IIpOU3BOACTBA

Ymers (Y): onpeaensaTh  KMHETUYECKHME U
TEPMOJIMHAMHUYECKUE 3aKOHOMEPHOCTH IPOLIECCOB
pocTta MUKpPOOHBIX, JKMBOTHBIX U PAaCTUTEIbHBIX
KJIETOK;  OCYHIECTBIATb  XMMHUKO-TEXHUYECKHH,
OMOXMMHMUYECKUNA U MUKPOOMOJOTUYECKUI KOHTPOJIb

HUHCTPYMCHTAJIBHBIC CPEABI, ITPOrpaMMHO-

CUCTEMbl MCKYCCTBEHHOI'O HHTEIICKTa,
HCTIOIB3YyEMBIE 111 pelleHusd  3ajay OMOTEXHOJIOTHYECKOTO IIPoLecca
npopeccuoHanbHOM  JesatensHocTH, W | Baagers (B):  ympaBiieHHEM TEXHOJIOTHYECKHUMHU
IPUHLUIBL KX PabOThL CHUCTEMaMHU Hu MeToJlaMu peryaupoBaHus
OMOTEXHOJIOTMYECKUX MPOLIECCOB
UK  onkz2 Jemonctpupyer Hapeiku | 3HaTh  (3):  OMOXMMHIO W (DU3HOJOTHIO
HCIIOIB30BaHUA COBPEMEHHBIX | MUKPOOPraHU3MOB W JPYTUX  OMOJOTMYECKHX
MH(OPMANOHHO-KOMMYHHKALMOHHBIX U | GEeKTOB;3aKOHOMEPHOCTH pa3BUTHSA 51
MHTCIICKTYaIbHBIX TCXHOIOTHH, | (hyHKIMOHMPOBAHUS  TONYJIAUMA  MHKPOOHBIX,

JKUBOTHBIX HPACTUTCIIbHBIX KJIICTOK

TEXHUYECKHUE wiaTGopmbl u

Ymers (Y): CTpOUTh 3MIIUPUYECKHE MOJCIH C
NPOTPaMMHBIE  CPEACTBA  UISIPELICHUS
3a1a4 podeCCHOHATBHON IeATeIEHOCTH, HCHOHBOBaHHeUM [TAKETOB [porpaMm
AHATM3UPOBATH npoeccHoHaNbHbIe CTaTUCTUYECKOMOOPAOOTKU JTaHHBIX.
3a/layd, BBIOMpPATb W  HCIIOJE30BaTh Baapers (B): IIPOBCACHUEM XUMHYECKOTO H
[IOAXOIAIIHE uHpOpMAlMOHHbIE | OMOXMMHYECKOrO aHaliu3a U  METPOJOTHYECKON
TEXHOJIOTHH OIICHKH UX PE3YJIbTATOB
UK omk-23 [Ipumensier HaBbiku pabotel | 3HaTh (3): mpuHIUNBI KOHCTpyupoBaHus BAB c
c JTAaHHBIMHU c IIOMOWIBIO | 33)TaHHBLIMM CBOMCTBAMH; METOJBI HCCJIEIOBaHUS
MH(OPMAIIHOHHBIX TCXHOJIOTUM; | GOOpPraHMYECKUX  COCAUHEHWHA W THUIIEBBIX
HaBbIKAMHU HpI/IMeHeHI/IH COBpeMeHHI)IX HpOIIyKTOB; MaTeMaTHyecKue MOJIENIA
MH(GOPMAIMOHHO-KOMMYHUKALIMOHHBIX U

(bopmaroHHO-KOMMY 1110 .. | buompoiieccos; CTEXUOMETPHIO MPOIECCOB

HHTeHHeKTyaJ’[BHBIX TCXHOJIOTHH,

KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB
I/IHCTp}/MeHTaHLHBIX cpezI, HpOFpaMMHO' y y
TeXHHUECKHX TTaTOPM H IPOrPAMMHBIX MeTh (Y): HCHONB30BaThb METOJbl MOJYyYEHUS
Cpe/CTB TUIS pelreH s 3ajay | BPICOKOTIPOAYKTHBHBIX IITAMMOB MUKPOOPTaHU3MOB;
IPO(eCCHOHAIBHOI e TENbHOCTH TOTOBUTh  Mpe3eHTaluu, OQOpMIATH  HAy4HO-

TEXHHUYECKHE  OTYEThl 10  pe3yJabTaraM  BbI-

MOJTHEHHOM paboThI

Baagers (B):  HaBeikuMu paboTBI C JaHHBIMH C
MOMOIIBI0  MH()OPMAIIMOHHBIX TEXHOJOTHH; METOJaMH
MPOBEICHHUS HAYYHBIX HCCIACIOBaHUN W ampoOaruii B
obnacTn OMOTEXHOIOTHI

AITOPUTMOB W  TIpOTrpaMM,

Oomenpodeccuonaibnasas komnereHuuss OIIK-3 CrnocoOeH npuHHMaTh y4acTHe B pa3pabOTKe
MPUTOHBIX JUIS TIPAKTUYECKOTO TpUMEHEHHs B cdepe CBOei




po(ecCHOHATBHON JICSITEITBHOCTH

UAK  onks1 llpuaumaer yuactue B | 3Hates (3): mnpuHOMOB KOHCTpyupoBanusi bBAB ¢
pa3paboTKe ajarOpUTMOB M MPOTpPaMM, | 3aJaHHBIMHU CBOMCTBAMH

MIPUTOTHBIX JUISE MpaKTUYECKOro | YMerh (¥Y): CTpOUTH OMIIUPUYECKUE MOJCIU C
TIPUMEHEHUS B chepe CBOEH | MCIOJB30BAHHEM IMAKETOB MPOrPaMM  CTaTHCTHUYESCKOMN
PO ECCHOHATTEHOM JEeATENbHOCTH, | 00paOOTKM TaHHBIX

COBPEMCHHBIX vHQOpMalMOHHEIX | Biagers  (B): METOJIaMl  COBEPIIICHCTBOBAHUS
TEXHOJIOTHI Ouormporecca

UAK onxsz Ilpumensier anroputmbel u | 3HaTth (3): METOABI HUCCICAOBaHUS OMOOPTAHUYCCKUX
MIPOTPaMMBI, COBpEMEHHBIE | COSAMHEHUH 1 MHUIIEBBIX MMPOJYKTOB

I/IH(i)OpMaIH/IOHHI)Ie TCXHOJOInu, MECTOIBI
n CpEaACTBa KOHTPOJISA, AUArHOCTUKHU H
YIipaBJICHUA

Ymers (¥Y): uKCHonb30BaTh  METOABI  MOJYYEHUS
BBICOKOITPOAYKTHUBHBIX IITAMMOB MUKPOOPTaHU3MOB

Bnapers (B): METOJJaMH B  MOJCIMPOBAHUU U
MacmTabHpOBaHUN OMOTEXHOJIOTHIECKOTO IPOIIECCOB

NIK  omkss Hcnodsdyer  3HaHHS
AJITOPUTMOB U IIpOorpaMm, COBPEMCHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHHA, METOMIOB
U CpPEINCTB KOHTPOJs, IHUATHOCTUKHA U
yIOpaBlI€HHS I  pelleHus  3aja4
npodecCuoHaIbHOMN JACSITEITbHOCTH

3uaTh (3): MaTeMaTHUECKHE MOJENN OUOTPOIIECCOB

Ymery (¥Y): wuCnonb30BaTh 3HAHUS QITOPUTMOB U
MPOTPaMM, COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOIOTUH
MO/JICIIUPOBAHHS

Baagers (B): MerogamMu W CpeACTBAMHU KOHTPOJIS,
MUAarHOCTUKU W YIOpPaBIEHUS IS pEIICHHs 3aaad
MOJICTTPOBAHHS OMOIPOIECCOB

Oomenpodeccuonansnas komnereHuusa OIIK-7 CnocobeH mTpoBOAWUTH SKCIEPUMEHTAIBHBIE
HCCICcJOBaHA M UCIBITaAHUA 110 3aI[aHHOI\/'I MCTOJHKE, H36H}OZICHI/I$I U U3MCPCHUA, O6pa6aTLIBaTL u
WHTEPIPETUPOBATh SKCIEPUMEHTANIbHBIC JaHHbIC, PUMEHSS MaTeMaTHueckue, pusnieckue, Gu3nKo-
XMMUYECKUE, XMMUYECKUE, OMOJIOTHYECKUE, MUKPOOHOIOTHIECKHUE METO b

NIK onk71 Hcnonb3yer 3HaHUSIMU O

[IPUMEHEHUU (UBUKOXUMHYECKHX,
OMOJIOTHYECKUX,  MHUKPOOMOJIOTHYECKHE
MeToAax HCCIEI0BaHNUS, BBIOOpE
ONTHUMAJIBHOMN METO/IMKH, JIOTHKE
[IPOBEICHHUS 3KCIIEPUMEHTA B

HpO(l)QCCHOHaHLHOﬁ ACATCIBbHOCTH

3uath (3): cucTemsl ympaBieHHs] OMOTEXHOJIOTHUYECKUMHU
poleccaMu

Ymers (¥Y): wHCIONb30BaTh HAYYHYIO JIUTEpaTypy,
oTHOcsmIytocs K chepe  mpodecCHOHATIBHOW  Jies-
TEJIHHOCTH

Baagers (B): METOJIaMH  MOJCTUPOBAHUS U

MaCH_ITa6I/Ip0BaHI/I$I OHMOTEXHOJIOTHYECKOTO rnponecca

NIK onk7. Ilnanupyer u mpoBoguT
Hay9IHO-MCCIICIOBATENBCKYI0 pabdoTy C

WCTIONB30BaHUEM  DKCIEPHUMEHTAIBHBIX
(m3nyeckux, (PM3UKO-XUMUYECKHX,
XUMHYECKHUX, OMOXMMHUYECKHUX,
MUKPOOHOIOTHUECKIX METOJIOB;
OCYIIECTBIISIET CTATHCTHYECKYIO

00paboTKy pe3yabTaToB SKCIICPHMEHTOB;
(hopMyIHPYET BHIBOABI M 3aKIIFOYEHHUS TI0
MTPOBEIEHHBIM DKCIIEPUMEHTAM

3HaTh (3): HOBBIC Hay4yHBIE DPELICHUS, ONPECIIAIOMINE
nporpecc OMOTEXHOJOIMY Ha COBPEMEHHOM 3Tare

Ymetn (¥): UCMONB30BaTh 0a3bl JaHHBIX, IPOrPAMMHBIC

NPOAYKTHI M pecypcbl UHTepHeTa [UIsl  peUICHUS
podeCcCHOHATBHBIX 33184

Baaners (B): METOJlaMU yIpaBJIeHUsI
TEXHOJIOTUYECKHUMH cCHCTeMaMH u MEeTOIaMu

peryjinpoBaHus OHMOTEXHOJIOTHYECKUX mponcccoB

UIK  opx73 JeMOHCTpUpYyeT HaBBIKH
MIPOBEICHUS AKCIIEPUMEHTAITEHBIX
HCCIIEOBaHUN OMOTEXHOJIOTHIECKHUX
MPOLIECCOB, OOBEKTOB U  SIBJICHUH;
0o0pabOTKM W aHalu3a IOJyYEHHBIX
IKCIIEPUMEHTAIBHBIX JTAHHBIX;
COCTaBJIEHUSA OTYETOB II0 TEME WM II0
pe3ynbTaTam MTPOBEICHHBIX
3KCIIEPUMEHTOB

3naTte (3): [E€MOHCTPUPOBATH HABBIKM IPOBEICHUS
9KCIEPUMEHTAIBHBIX WCCIJIEJOBAHNI
OMOTEXHOIIOTUYECKUX MPOIIECCOB, OOBEKTOB M SIBICHHUI

Ymets (Y): TOTOBUTH Tpe3eHTAIMH, OPOPMIISITh HAYYHO-
TEXHUYECKUE OTYEThl 10 pe3yJbTaTaM BBIIOJHEHHON
paboTHI

Baagers (B): HaBbIKaMH 00paOOTKM W aHalIM3a
MOJIYYEHHBIX IKCIIEPUMEHTABHBIX JTaHHBIX; COCTaBICHUS
OTYETOB IO TEME WIM MO pe3yibTaTaM MPOBEICHHBIX
IKCIIEPUMEHTOB




2. llesan 1 3a12a4M OCBOCHHS Y4eOHOM JUCHUIJIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
OIIOII BO

Juctmmuimaa MopenupoBaHue OHOTEXHOJOTMYECKHX ITPOIECCOB OTHOCHUTCS K 00S3aTeNbHOM
YacTH OCHOBHOW MpodeccnoHabHON 00pa3oBaTeabHOM mporpamMmbl Beiciiero oopaszoBanus 19.03.01 —
Bbuotexnomnorust, npoduibs — BHOTeXHOIOTHS MUILEBBIX MTPOU3BOJCTB.

I_Ie.]'ll:n: T'OTOBHOCTb  HCIIOJIB30BaTb MCTOAbI MAaTCMaTH4YCCKOI'O MOACIINPOBAHUA
MaT€praJIOB M TEXHOJOI'MYCCKHUX IPOHECCOB, I'OTOBHOCTBKO K TCOPCTUUCCKOMY aHAIU3y H
BKCHGPHMGHTMBHOﬁ IMPOBEPKE TCOPETUIYCCKUX T'MIIOTE3

3agaum JUMCHUIIIAHBI:

- M3Y4YCHHE OpraHu3alid OMOTEXHOJIOTMYECKOTO IPOU3BOJCTBA; IMPOU3BOJICTBEHHOTO
Ipolecca M MPUHIIMIIOB €r0 OpraHUu3alyy, THIIOB, (JOPM M METOI0B OpraHU3aI[UH POU3BOJICTBA;
CHCTEMBI YIIPABJICHUS OHMOTEXHOJOTMYCCKHMMH IPOIECCAMHU; HOBBIC HAy4YHBbIC pEIICHHUS,
OTIPEICIISIONINE MPOrpecc OMOTEXHOJIOTUM HAa COBPEMEHHOM JTarle; MaTeMaTHYCeCKHE MOICIN
OMOTPOIIECCOB;

- CTpOUTh OMIUPHUYECKHE MOJEITU C HCIOJB30BAHHEM TIAKETOB IPOrpaMMm
CTAaTHCTUYECKOW O0OpaOOTKHU JaHHBIX. TOTOBHTH MPE3CHTAIINN, OPOPMIISITh HAyYHO-TEXHIUYCCKHE
OTYETHI 10 PE3yJIbTaTaM BBITOJHEHHON pabOTHI.

- IEMOHCTPUPOBATh HABBIKU M OIIBIT ICATEIBHOCTH B COBEPIIICHCTBOBAHUHU OHOMpOIIECCa;

- OCBOCHHE B MOJICTTUPOBAHUHU M MACIITAOMPOBAHUN OMOTEXHOJIIOTHIECKOTO MPOIIECCa;

- yOpaBleHWE TEXHOJOTHYCCKMMH CHCTEMaMU H  METOJaMH  PETyJIMPOBAHHUS
OMOTEXHOJIOTHYECKHX TPOIECCOB M IMPOBEICHUS XHUMHUYECKOTO, OMOXMMHYECKOTO aHallu3a U
METPOJIOTHYECKOHN OLIEHKH UX Pe3yIbTaTOB.

3. O0beM y4eOHOIl AUCHUIIMHBI B 32a4eTHBIX €IMHMLAX C YKa3aHMeM KOJHYeCTBa
aKaJeMH4YeCKHX YacoOB, BbIJIeJE€HHbIX HA KOHTAKTHYI0 padory oO0yyawuuxcss ¢
npenojaasareseM (110 BUAaM y4eOHBIX 3aHATHI, TEKYLIHI H IPOMEKYTOYHbIN KOHTPOJIb 110
AUCIHIJIMHE) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4yaoumuxcst

3.1 OuHo-3a04yHas popma 00yueHHs

Buy yae6HO# paboThl 8 cemectp
OO0masi TPYA0eMKOCTb AUCIUIUIMHBI, 3a4€THBIX €IUHUIL 5
4acoB 180
AyauTopHas (KOHTaKTHasi) padoTa, 4acoB 24,3
B T.Y. 3aHSTHUS JICKIAOHHOTO THIIA 8
3aHATHS CEMUHAPCKOro TUIA 16
POMEKYTOUHAs aTTeCTalus 0,3
CamocrosiTesqibHasi padoTa 00y4arOIMXCs, 4YacoB 146,7
B T.4. (KypcoBasi paboTa) 20
KonTtpoJsb 9
Bunx npomexxyTouHoOl arTectraiyuu IK3aMeH

4. Copep:xxaHue JIUCUMILUIMHBI, CTPYKTYPHPOBaHHOe 1O TemaMm (pa3meinam) ¢
yKa3aHHeM OTBEIE€HHOr0 HA HHUX KOJUYECTBA AKAJAEeMHYECKHX 4YACOB M BHI0B Y4eOHBIX
3aHATHH

4.1 Ilepeuenv pazoenoé OucCUUNIUHBL C YKA3ZAHUEM MPYOOEMKOCHU AYOUMOPHOU
(KOHMAKmMHOIL) U CamocmoaAmenbHoll padomel, 6U008 KOHMPOJIEll U NePeyHs KOMNEemeHyuil



OuyHo-3a04Has Gpopma 0OydeHUs

TpynoeMKocTb, 4acoB Kog
B TOM YHCIIC Hamvenosan KOMIICTCHIIN
HaumeHnoBaHnue pa3zienoB U TeM ayIUTOPHOU e H
BCETO .\ | CAMOCTOSITEINb | OLIEHOYHOTO
(KOHTaKTHOM) N
paboTh HOM paboTHI CpencTBa
Pa3nea 1. MogeaupoBanue OIlK-2
OHMOTEXHOJOrHYeCKHX 75,7 12 63,7 OIIK-3
NPOLECCOB OIIK-7
Tema 1.1. MogenupoBanue
OMOTEXHOJIOTHYCCKUX 38 6 32 Tectuporasine
MPOIECCOB
Tema 1.2. Metonmomorus
KOMIIBIOTEPHOTO 37,7 6 31,7
MOJIETTMPOBAHMUS
Paznen 2. Mopeau OIIK-2
OHOTEXHOJOrHIeCKHX 75 12 63 OIIK-3
MPOLECCOB OIIK-7
Tema 2.1. Monenu
OMOTEXHOJIOTHYECKUX 37 6 31 Tectuporaiie
MPOIECCOB
Tema 2.2. Kunerunka
OMOTEXHOJOTHYECKUX 38 6 32
MPOIIECCOB
Kypcosas pabora 20 20
HToro 3a cemecTp 170,7 24 146,7
HToro 3a kypc 170,7 24 146,7
I[MpomexyToUHasi aTTECTALMS 9,3 0,3 9 Tecruposanune
HUTOI'O no xucuuinjimHe 180 24,3 155,7
4.2 Coodepircanue oucuyuniunsl no pazoenam
Pa3znen 1. MoaeanpoBanne 6MOTEXHOJIOTMYECKHUX MPOLECCOB
Heap — sBusercs QopMUpOBaHHME CUCTEMATH3UPOBAHHBIX 3HAHUW B  00JIaCTH

COBPEMEHHOT0 MPOrpaMMHOe oOecredyeHre JUIsl MPOSKTUPOBAHUS M pacueTa TEXHOJOTHYECKHX
IPOIIECCOB U OOOPYJOBaHUS OHMOTEXHOJOTMYECKHX IPOU3BOJICTB; METOAOB MOJETUPOBAHMS
OMOTEXHOJIOTMYECKHUX MPOIIECCOB

3agaum — QopmupoBaHue O0a30BbIX 3HAaHUI, YMEHMH W HaBBIKOB JJIS YCIEIIHOTO
OCBOCHMUS pa3JINIHBIX MCTOOOB MOACIUPOBAHUA OMOTEXHOJIOTHYECKHX IMponIcCCcoB

IlepeueHb y4eOHBIX 3JIEMEHTOB pa3jeJa:

Tema 1.1. MoaenupoBaHue O0HMOTEXHOJTOTHYECKHUX MPOLECCOB

Beenenne. OOmue cBegeHMs O MaTeMaTHYecKOM MojeiaupoBaHuu. KommbroTepHoe
MO/JICJINPOBAHUE.

Tema 1.2. MeT010/10THs1 KOMIIBIOTEPHOT'0 MOJIEJTHPOBAHUS

Opranuzanus mnpoiecca KOMIIBIOTEPHOTO MOJIEIMPOBAHUSA. ITanbl KOMIIBIOTEPHOTO
MOJENUPOBaHUs.  MOAETb-aNropuTM-IiporpamMma.  AJIEKBaTHOCTb ~ MOJENHU.  ACHEKTHI
KOMIIBIOTCPHOT'O MOJCINPOBAHHA. KJ'IaCCI/ICbI/IKaHI/IS[ MCTOOOB TIOCTPOCHHA MAaTEMAaTUYCCKUX
MOJECIIEH.



Pa3nen 2. Moaeiu 0MOTEXHOJIOTHYECKHUX NMPOLECCOB

Heap — sBusercs QopMUpOBaHWE CUCTEMATH3UPOBAHHBIX 3HAHUW B  00JIACTH

IPUKJIAJAHBIX OPOrpaMM [UI IPOECKTUPOBAHUA TEXHOJOIMYECKUX IIPOLIECCOB IIPOU3BOJCTBA
OMOTEXHOJIOTHYECKON MPOIYKIINH; pa3padaThiBaTh MOACIN OMOTEXHOJOTHYECKUX IMPOIECCOB U
METO/IbI pacy€Ta TEXHOJIOTMYECKUX apaMeTPOB

3agaum — QopmupoBanue 0a30BBIX 3HAHHWHA, YMEHHH W HAaBBIKOB JUIS YCIEIIHOM

pa3paboTKU MOAEIM OMOTEXHOJIOIMYECKHX IIPOLECCOB U METOJOB pacdyéra TEXHOJIOTMYECKUX
apaMeTpoOB

IlepedyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:
Tema 2.1. Moaenu 0MOTEXHOJIOTHYECKHX MPOLECCOB
OcHoBHbBIE BHJBI OMOXUMHUYECKOW NEATEIHHOCTH MUKPOOOBEKTOB. CHHEpPreTUYecKuit

noaxon. Knerounsie aBTomatsl."UepHblit sk,

Tema 2.2. Kuneruka OMOTEXHOJIOTHYECKUX MPOLIECCOB

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

Mopens Ko6o3eBa. Monens biiskmana. Moaens MoHo.

Monens Mo3zepa. Mogaens [lepra. Monens Anaproca.

Mogens XunmensByna. Moaens Mepycanumckoro. Moaens beprrepa.
Mojienb 4aCTHYHO HHTUOUPYIOIIETO MPOIYKTa.

Mogenb CTUMYTUPYIOIIETO MPOIYKTA.

5. OueHoyHbIe MaTePHAJIBI IO TUCHHUILIHHE
OIIGHO‘-IHBIG MaTepI/Ia.]'H:I 10 AUCHUIIIIMHEC HpCI[CTaBJ'IeHI)I B BHUIOC (1)OH)Ia OILICHOYHBIX

CPEICTB.

6. MaTepuajibHO-TeXHHYECKOE U Y4eOHO-MeTouYecKoe odecnedeHue JUCHUTLTUHBI
6.1 Ilepeuensv yueono-memoouuecko2o obecneyeHus no OUCUYUnNIUHe

n/m

ABTOp, Ha3BaHWE, MECTO W3JIaHUSA, U3/IaTEIHCTBO, TOJT M3JAHHUS, KOJHMYECTBO CTPAHUII, PEKUM
JIOCTyIna

1. Meroanueckue peKOMEHJAINH JJIsl U3YYEHUS TUCIUTIINHBI

Biochemieprakticum / Maxim Zakhartsev. Molekulare Biotechnologen/ IPMB.
Universitat,2011. — 22 p.

MukpoOronoruueckuii MpakTUKyM B 2 4acTsX : yueOHo-MeToauueckoe nocodue / I'.C.
Ca-xoBuu, M. A. beamarepusix. ExatepunOypr: Yp®V, 2013. U.1. 90 c.
Muxkpo61oorn4eckuii pakTUKyM B 2 4acTsX : yueOHo-MeTouueckoe nocooue / I'.C.
CakoBuu, M.A. beamarepubix. EkarepunOypr: Yp®V, 2013. U.2. 92 c.




6.2 llepeuens yueonvix uzoanuil, HeOOX0OUMBIX 0711 0CB0CHUA OUCUUNTUHBL *
DNeKTpoHHBIE YdeOHBIE N3JaHMsI B AIEKTPOHHO-O0nOMnoTeyHbIx cuctemax (ObC)**:

No ABTOp, Ha3BaHHE, MECTO U3AHUS, TOJ U3IaHUS, Coblika Ha yueGHoe usgaie B BC
/T1 KOJTMYECTBO CTPAHHI]
OcHoBHas:
1 J. Villadsen, J. Nielsen, G.Liden. Bioreaction engineering
' principles, Springer, 2011
E. Klipp, W.Liebermeister, C. Wierling, A.Kowald,
2. H.Lehrach, R.Herwig. Systems Biolo- gy, Wiley-VCH
Verlag GmbH & Co. KGaA, 2009.
be3bopogoB A.M. ®@epMmeHTAaTUBHBIE TMPOIECCH B
3 6uortexnonorun /| A.M. Bbesboponos, H.A. 3arycruHa,
' B.O. Ilonos; Uu-t 6uoxumun um. A.H. baxa PAH. — M.:
Hayxka, 2008. — 335 c.
4 0. Demin, I.Goryanin. Kinetic modeling in Systems
' Biology, Chapman and Hall/CRC,2008.
HpOMBIH.U'IeHHaSI ,I[GSI/IH(i)eKL[I/ISI U AaHTHUCCITHUKA yu.
5. noc. / B.A. Tanpikun u np. — CII6.: IIpocniekt HaykH,
2008. — 232 c.
buorexHosorus: Teopus M NpakTHKa: Yuebd. mocobue s
By3oB / H.B. 3arockmna, JI.B. Hazapenko, E.A.
6. Kanamnukosa, E.A. JXuyxuna; Ilog pea. H.B.
3arockuHoil, JI.B. Haza- penko. — M.: H3narenbctBo
Omnukc, 2009. — 496 c.
7 Buotexnonorus: yaeonuk / non pen. E. C. Boponnna. —
) CII6.: 'mopm, 2008. — 704 c.
HononHuTenbHas
Buprokos B.B. OcHoBBI MIPOMBIIIJIEHHON
1. ouotexnonorun. / B.B. buprokoB M.: KonocC,2004. —
296 c.
JIx. betmu, . Ommc. OCHOBB OHOXUMHYECKON
2. umxeHepun. Ilep ¢ anrn. B 2-x vactax.Y. 1. / M.: Mup,
1989. — 692 c.
JIx. beimu, JI. Ommmc. OCHOBB OHOXUMHUYECKON
3. umkeHepun. Ilep ¢ anrn. B 2-x wactax.Y. 2. / M.: Mup,
1989. — 692 c.
4 Cornish-Bowden. Fundamentals of enzyme kinetics. 3™
' edition. Portland Press, 2004.
5 C. Ratledge, B.Kristiansen. Basic Biotechnology.
' Cambridge University Press, 2006.
G.N.Stephanopoulos, A.A Aristidou, J.Nielsen.
8. Metabolic engineering: Principles and methodologies,
San Diego: Academic Press, 1998.
7 M.J. Waites, N.L. Morgan, J.S. Rockey, G. Higton.
' Industrial Microbiology: An Introduc-tion. Wiley, 2001.
8 D. Fell. Understanding the control of metabolism. London:
' Portland Press Ltd., 1997.
9 M.J. Waites, N.L. Morgan, J.S. Rockey, G. Higton.
' Industrial Microbiology: An Introduc-tion. Wiley, 2001.




10.

J.A. Roels. Energetics and kinetics in biotechnology.
Elsevier Biomedical Press, 1983.

11.

M.H. Manakos, .I'. Ilobemumckuii. TeopeTtuueckue
OCHOBBI TEXHOJIOTUU MHKpPOOHONIOTH- YECKUX
npousBoacte. / M.H. Manakos, [I.I'. [Tobeaumckuii. M. :
Arpompomusaart, 1990. 272 c.

12.

Eropoe  H.C. OcHoBB y4eHHs 00 aHTHOMOTHKAX:
VueGuuk. 6-¢ msm., mepepa6. u gom. /H.C. Eropos. M.
: Uzn-Bo MI'Y; Hayka, 2004. — 528 c.

13.

CaspixkuH 10.0. Buorexnonorus. / 10.0. Caseixkun, C.H.
Opexos, N.W. Yakanesa; nox pea. A.B. Karmuackoro. —
M. : Uznarensckuii eHTp «Akagemus», 2006. — 256 c.

14.

CoBpemennas mukpoGuonorusi. Ilpokapuoter: B 2-x
tomax. T 1. Ilep. ¢ amrn. / Tlox pen.U. Jlenrenepa, I.
Hpesca, I'. Hlnerens. M. : Mup, 2005. — 656 c.

15.

Cospementas  mukpobuonorus. Ilpokapuoter: B 2-x
tomax. T 2. Ilep. ¢ aurn. / Tlox pen.U. Jlenrenepa, I'.
Hpesca, I'. Hlnerens. M. : Mup, 2005. — 496 c.

16.

OCHOBbI OHMOTEXHOJIOTHYCCKUX IIPOLECCOB : Yy4eOHO-
MeToaudeckoe mocobdbue / M.B. Tuxo- HoBs, E.C. Boponus,
T.H. I'pasneBa u ap. M.: MockoBckas rocyaapcTBEeHHas
aKaZeMusl Be- TEPUHAPHON MEAWIWHBI U OMOTEXHOIJIOTHH,
2001.-56 c.

17.

OcHOBBI OMOTEXHOJIOTHH: Y4ebHO-MeToaIeCcKOe
mocobue / A.C. Cwuporkmn, P.K. 3akmpos, I.U.
[Marunyposa, JI.B. JlonyxoB, B.b., Xykoa, C.A.
AnexkcanapoBckuii; KazaH. roc. tex- Hoi. yH-T. Ka3aub,

2006. 100 c.

6.3 Ilepeuens r31ekmponnblX 00pa308amenbHvlX pecypcos *

Ne DJIeKTPOHHBII 00pa3oBaTelbHbIil pecypc Jdoctyn B DOP (cerb UHTEpHET, JIOKATbHAS
n/n ceTh, ABTOPU30BAHHbII/CBOOOAHBII 0CTYN
1 | Poccuiickas HaI[MOHAJIbHAS oubmmoreka | http://nir.ru/lawcenter_rnb
[DnekTpOoHHBIN pecypc]
2 | Poc Komekc. Komekcet wu  3akomsr PO | http://www.roskodeks.ru/
[DneKTpOoHHBIHN pecypc]
3 | Beepoccuiickas rpakaaHcKast CeTh http://www.vestnikcivitas.ru/

1. odunHaILHBINA CalT KpYIOHEHUIIEro
poccuiickoro MHGOPMAIIMOHHOIO HopTaja B
00JIaCTM HAYKH, TEXHOJOTHM, MEIWLMHBLI M
o0Opa3oBaHus.

2. - ®DepepanpHulii mopran  «Poccuiickoe
0o0pa3oBaHUEY.

3. - MHMudopmanmonnas cucteMa «Enunoe
OKHO JIOCTyTa K 00pa30BaTeIbHBIM Pecypcamy.
4. naydHas JJIEKTPOHHAs oubimoreka
oTkpsIToro gocrymna (Open Access).

5. MexayHapoaHas uH(pOpMaIOHHAS
CHUCTEMA TI0 CEJIbCKOXO3SHCTBEHHBIM HayKaM U
TEXHOJIOTHSIM.

https://www.elibrary.ru/

http://www.edu.ru/

http://window.edu.ru/

https://cyberleninka.ru/

https://agris.fao.org/agris-search/index.do



https://www.elibrary.ru/
http://www.edu.ru/
http://window.edu.ru/
https://cyberleninka.ru/
https://agris.fao.org/agris-search/index.do

6. odunmanbHBINA cauT MuHucrepcTa

CEIBCKOro X0351CTBA Pocculickon

deepaui. https://agris.fao.org/agris-search/index.do
7. Cailt o Ouorexnomoruu (OTKpsITHIH | http://www.mosbiotechworld.ru
JOCTYII)

8. WNuTepHeT-xypHal «Kommepueckas | http://chio.ru

OMOTEXHOIOTHS»( OTKPBITBIA TOCTYIT)

6.4 Coepemennvle npogheccuonanvnvle 6a3vl OAHHBIX, UHPOPMAYUOHHBIE CNPABOUHDLE
cucmemsl u TUWEH3UOHHOE NPOZPAMMHOE 00ecneyenue

1. loroBop o mnoakimoueHun K HanuoHanbHOW 3JIEKTpOHHOM OuUONIHOTEKE U
NpPEJOCTaBICHUH  JIOCTyrla K oObektaM  HamuoHambHOW — DIIEKTPOHHOH — OMOJIIMOTEKH
Nel01/H3B/0502-1 ot 26.02.2020 5 net ¢ mpojoHTanuei

2. Cornamenue o OecruiatHOM TectoBoM joctyne Kk Polpred.com. O63op CMU
27.04.2016 6eccpouno

3. Cornamenue o OecruiatTHOM TectoBoM joctyne K Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. UndopmanmonHo-cnpaBounas cucrema «[apant» — URL: https://www.garant.ru/
HNudopmannonHo-cripaBounasi cucrema Jlunensuonusid goroBop Ne 261709/0OI1-2 ot
25.06.2021

5. «KoncynpranT [Tnroc». — URL: http://www.consultant.ru/ ceo6oaubIif gocTy

6. DnexkrporHo-6ubMoTeuHast cucrema AgriLib http://ebs.rgunh.ru/ (cBuaerenbcTBO 0
roCyIapCTBEHHOU perucTpanuu 06a3el qaHHbIX Ne2014620472 ot 21.03.2014).

7. Enunas mnpodeccronanbHas 0a3a 3HaHME JUIS arpapHbIX BY30B. DJIEKTPOHHOE
uznatenbetBo JIAHB. OBC Jlanp JIunensuonusii gorosop Ne 17 ot 15 mapra 2024 1., cpok
newrictBus 1 rog

Joctyn K 3J1eKTPOHHO¥ HHGOPMAIIMOHHO-00pa30BaTEILHOT cpene,
HHG(pOPMALMOHHO-TEJEKOMMYHHUKAUMOHHOM ceTH « MHTEpHET»

1. Cucrema nucranimonnoro ooy4dennss Moodle www.portfolio.rgunh.ru (cBo6oano
pacpocTpaHsiemMoe)

2. [lpaBo wucnonb3oBanuss nuporpamm aius OBM  Mirapolis HCM B cocrase
(byHKLIMOHATIBHBIX OJIOKOB U MOAYyJel: BupTyanbHas KOMHara.

3. NHHOBanMOHHAs cHUCTeMa TECTUPOBAaHUS — MPOrpaMMHOE OOecredeHue Ha

iatdopme 1C ([Jorosop Ne K/06/03 ot 13.06.2017). beccpouHslii.

4. OOpa3oBaTeNbHbIII UHTEpHET — MopTaid Poccuilckoro rocyaapcTBEHHOTO arpapHoOro
3a04YHOT0 YHMBEpPCHUTETa (CBUIETEIBCTBO O PETHUCTPAIMU CPEACTBA MACCOBBIX MH(pOpMaLUU I
Ne ®C77-51402 ot 19.10.2012).

JInueH3MoHHOE ¥ CBOOOIHO pacpocTpaHsieMoe NPOrpaMMHoe obecrieyeHne

1. OpenOffice —  cBoOOaHBI  TakeT  OQPHCHBIX  MPHIOKEHHH  (CBOOOIHO
pacrpocTpaHsIeMOE)

2. linuxmint.com https://linuxmint.com/ (cBo60HO pactpocTpaHsIeMoe)

3. DnexkTpoHHO-OMOMMoTeuHas cucrema Agrilib http://ebs.rgunh.ru/ (cBunerenscTBO 0
rocyaapcTBeHHOUM peructpanuu 0a3er qaHHbIX Ne 2014620472 ot 21.03.2014) coOGCTBEHHOCTH
YHHUBEPCHUTETA.

4. OdpunmansHasi  cTpaHuiia  YHuBepcuTeta Bepnaackoro  https://vk.com/rgunh
(cBOOOIHO pacpOCTpaHsIEMOE)

5. AnTHBUpYycHOEe mporpammHoe obOecneuenne Dr. WEB Desktop Security Suite
(Cy6nunensnonnsiii foropop Ne 13740 Ha mepegady HEHMCKIIOUUTENBHBIX MIPaB Ha MPOrpaMMbl
it O9BM ot 01.07.2021).
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https://agris.fao.org/agris-search/index.do
https://www.garant.ru/
http://www.consultant.ru/
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http://www.portfolio.rgunh.ru/
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https://vk.com/rgunh

Ilepeuens yuebuvix ayoumopuii, 060

PYOOBAHUA U MEXHUYEeCKUX cpedcme 0oyuenus™*

IIpennasnauenue
noMeleHust
(aynuropum)

HaumeHnoBaHue
KopIyca,
Ne momernenust
(aynutopumn)

Ilepeuenn
o0opynoBaHus (B T.4. BUPTYaJbHbIE AHAJIOTU) H
TeXHHYeCKHX CPeJCTB 00y4yeHus*

Jnsa 3ansmui

VY4ebHo-1abopaTopHbIil

Vuebnas ayauTopusa [Jisl MPOBCACHUA JICKIIMOHHBIX 3aHATHI

JIeKYUOHHO20 MUna KK(;%H}ZI(E)Z (morounas). CrenyanupoBaHHas Me0ers, Habop
JEMOHCTPAIIMOHHOTO  O0OPYIOBaHMSI W Y4eOHO-HATJISHBIX
niocobmi, mokcmetp FO-116, anemometp Smart sensor AR856,
mcuxpomerp Smart sensor AZ508, mrymomerp Smart sensor
AR854

Jns 3anusmui YuebHo- YueOHass aymuTopus JUIA 3aHATUA JICKIHOHHOTO THIIA,
CeMUHapcKo20 muna, aJIMHHHCTPATHBHBIH CEMUHApPCKOTO0 THUIA (CEMHHAphl, IPAaKTUUECKHE 3aHATHI,
pynnosuix E(;%H};)Z IPAKTHUKYMBI, J1ab0PaTOpHbIE pa60T1)1,u KOJIIOKBUYMBI), ans
Koncysmayuil, MIPOBEJCHUS TPYIIIOBBIX KOHCYJIbTALMHA W WHIWUBHIYAJTbHON

. paboThI 00Y4aBIINXCS ¢ EJArOTMIECKUMH PAOOTHUKAMH, JUTS

NPOMeNCYymo4Hou .

MIPOBEICHNUS TEKyIIET0 KOHTPOJII M TNPOMEXYTOYHOU
anmecmayuu aTTeCTalNu. Crenman3npoBaHHast mebernb, Habop
JIEMOHCTPAIIMOHHOTO ~ 00OpYHOBaHWSA W y4eOHO-HAITISAAHBIX
nocobuid, moxkcmetp FO-116, anemomerp Smart sensor AR856,
ncuxpomerp Smart sensor AZ508, mrymomerp Smart sensor
AR854
Jns VYuebHo- IlepconanbHpie kommbloTepbl 11 mT. BeIxom B HHTEpHET,
camocmoamenvroii | @AMAHHCTPATUBHbII JOCTYII B 3JIEKTPOHHYIO WH(OpMaIMOHHO-00pa30BaTeNIbHYIO
KOpIIyC. Cpely yHUBEPCHTETA
padome HOpMGyH.leHI/Ie IS ey b
CaMOCTOATEILHOM

paboThl. YnTampHBIH 32l
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DEJEPAJIBHOE I'OCY IAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICIIETO
OBPA30BAHIA MUHUCTEPCTBA CEJIBCKOI'O XO3AMCTBA POCCUMCKON ®EAEPALIN

«POCCHUMUCKHIA I'OCYJIAPCTBEHHBIA YHUBEPCUTET HAPOJHOI'O XO3SMCTBA
MMEHMU B.A. BEPHAJICKOI'O»

(YuuBepcuter BepHajackoro)

@oH/ O1IEHOYHBIX CPEJCTB /sl POBe/IeHUsI TEKYIIero KOHTPOJIS U IPOMEKYTOYHOM
aTTecTanyu 00y4YalmmuXxcs o JUCHuIInHe
MopaeanpoBaHue OMOTEXHOJOTHYECKHX MPOLIECCOB

Hanpapnenune noarorosku 19.03.01 bruorexHnonorus
HampasneHHOCTH (MTpoduIIh) MpOrpaMMbl bHOTEXHOIOTHS MUIIEBHIX TPOU3BOCTB
KBanudukauus — 6akanasp

dopma 00y4eHUST 0UHO-320UHASA

bamammuxa 2024 r.

12



1.0nucanue nokasaresjied 1 KpuTepueB OLEHUBAHNS IJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH sl 0 y4eOHOM TUCIUILIHHE

Komnerenuuii HaumeHoBaHue
YpoBeHb 0CBOEHMSI Ili1anupyemble pe3yibTaThbl 00yUeHUs
OLICHOYHOI'0 CpeacTBa
OIIK-2 CnocobOen 3HaeT: Opra’u3aLuio OMOTEXHOIOTHYeCKOTO | IIpoMexyTouHOe TecTHpOBaHME,
OCYIICCTBIIATD MOHCK, IIPOU3BOJICTBA; IIPOU3BOJACTBEHHOI'O rnporecca M | UTOTOBOC TCCTUPOBAHKMC
XpaHeHue, — 06paboTky  u NPUHIUIIOB €r0 OpPraHu3alliy, THIOB, (OPM U METO/IOB
aHaM3  TpoQecCHOHATEHON

uHpopManuM W3 pPa3NUIHBIX
WUCTOYHUKOB W 0a3 NaHHBIX,
MPeICTaBIsATh ee B
TpedyemoM  ¢dopmare  C
WCTIOJIb30BaHHEM
WHPOPMALIMOHHBIX,
KOMITBIOTEPHBIX M  CETEBBIX
TEXHOJIOTHH, BKJTFOUAS
NMpOBENEHHE  PacuyeToB U
MOJICJIMPOBAHUE, C YYETOM
OCHOBHBIX TpeboBaHUi
WHPOPMAITHOHHON
0e30macHOCTH

IMoporosswlii
(Y10BJIETBOPUTETBHO)

OpraHu3aly MPOU3BOJICTBA; OUOXUMHUIO U (PU3HOJIOTUIO
MHUKPOOPTaHU3MOB U JPYTrUX OHMOIIOTHYECKUX OOBEKTOB;
3aKOHOMEPHOCTH  pa3BUTUS U  (YHKLHOHHUPOBAHUS
HNOMYJSIIMM  MUKPOOHBIX, JKUBOTHBIX M PacCTUTEIbHBIX
KJIETOK;  NPUHLUUIBl  KOHCTpyupoBaHus BAB ¢
3aJaHHBIMU  CBOMCTBaMM;  METOABl  HUCCIICJOBAHMUS
OMOOPraHNMYECKUX COEAMHEHUM M IMUILEBBIX MPOAYKTOB;
MaTEeMaTHYECKUE MOJEIN OMOIPOLIECCOB; CTEXHOMETPHUIO
IPOLIECCOB KYJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB

ymeer: ONpeensiTh KMHETUYECKUE u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH IPOLIECCOB POCTA
MUKpPOOHBIX, JKMBOTHBIX W PACTUTENIbHBIX KJIETOK;
OCYILECTBIISATh XUMHUKO-TEXHHUUECKUI, ONOXUMHUECKUI U
MUKpPOOHOJIOTUYECKUH KOHTPOJIb OMOTEXHOJIOTUYECKOTO
mpouecca;  CTPOMTb — DMIIMPUYECKHE  MOJEIH  C
MCIIOJIb30BAaHUEM MIAKETOB IMPOTpaMM CTATUCTUYECKOU
00pabOTKM JTaHHBIX; HMCIIOJIb30BaTh METO/bI MOTY4YEHUS
BBICOKOIIPOJYKTUBHBIX ~ IITAMMOB  MHKPOOPTaHHU3MOB;
TOTOBUTh IIPE3EHTALINN, 0popMIIATH Hay4yHO-
TEXHUYECKHE OTYEThl IO pe3yslbTaTaM BbI- MOJTHEHHON
paboThI

BJIaJleeT: YIPaBIECHUEM TEXHOJOTHYECKUMHU CHCTEMaMu
U METOAAMHU PETyIUPOBaHHUS OMOTEXHOJIOTMYECKHX
IPOLIECCOB;  MPOBEICHUEM XUMHYECKOTO U
OMOXMMHUYECKOT0 aHajdu3a M METPOJOTHYECKOW OIIEHKH
UX Ppe3y/lbTaTOB; HAaBbIKAMU pPa0OTHl C JAaHHBIMH C
MOMOIIIBI0 MH(OPMALMOHHBIX TEXHOJIOTUH; METOJaMHU
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MIPOBEJICHUST HAYYHBIX MCCJICJIOBAaHUN W ampoOanui B
o0acTi OMOTEXHOJIOTHI

IIpoaBuHyTHI
(xopo1uo)

3Haer TBepAO: OPraHU3alMI0 OHUOTEXHOJIOTHYECKOTO
NPOM3BOJICTBA;  MPOU3BOJICTBEHHOTO  Ipolecca |
IPUHIUIIOB €r0 OpraHu3aliM, TUIOB, (POPM U METO/OB
OpraHu3aluy MPOU3BOICTBA; OMOXUMHUIO U (PU3UOJIOTHIO
MHUKPOOPIaHU3MOB U JPYTrUX OHMOJIOTUYECKUX OOBEKTOB;
3aKOHOMEPHOCTH  pa3BUTUS H  (YHKIMOHUPOBAHUS
HOMYJSAUUN MHUKPOOHBIX, MXHBOTHBIX M PAaCTHTENbHBIX
KJIETOK; NPUHLMIBI  KOHCTpyupoBaHus BAB ¢
3aJJaHHBIMM ~ CBOMCTBaMH;  METOABI  HCCIIEJIOBAHUS
OMOOPraHNYECKUX COCAMHEHUH W MHUIIEBBIX MPOIYKTOB;
MaTeMaTHYeCKue MOJieNId OMOIPOLIECCOB; CTEXHOMETPHIO
MPOIIECCOB KYJIbTUBUPOBAHHSI MUKPOOPTaHU3MOB

VYMeer yBepeHHO: OINpENENATh  KUHETHYECKHE U
TEPMOJIMHAMHUYECKHE 3aKOHOMEPHOCTH IPOIECCOB pOCTa
MHUKPOOHBIX, JKMBOTHBIX M PACTUTEIbHBIX KIJIETOK;
OCYIIECTBIISITh XUMHKO-TEXHHUECKUH, ONOXUMHUECKUI 1
MHUKPOOHOJIOTUYECKUNA KOHTPOJIb OMOTEXHOJIOTHYECKOTO
mporecca;  CTPOUTh — OMIIUPUYECKHE  MOJEIU  C
UCMOJIb30BAaHUEM I1aKETOB IPOrpaMM CTAaTHCTUYECKOM
00pabOTKM MaHHBIX; MCIOJIH30BaTh METOMBI MOTYYEHUS
BBICOKOTIPOJYKTUBHBIX IITAMMOB MUKPOOPTaHU3MOB;
TOTOBHTH NIpe3CHTAIH, oopMIIATH HAyYHO-
TEXHUYECKHE OTYETHl MO pe3yjbTaTaM BbI- MOJHEHHOU
paboThI

Biajgeer yBepeHHO: YIPABJICHHUEM TEXHOJIOTHYECKUMHU
CHCTEMaMH u METOAAMHU peryIupOBaHHS
OMOTEXHOJIOTMYECKHX MIPOLIECCOB; IIPOBEICHUEM
XUMHYECKOTO W OMOXMMHYECKOrO  aHalm3a |
METPOJIOTHUECKOW OIEHKH UX pPe3yIbTaTOB; HaBBIKAMHU
paboTBl ¢ JaHHBIMH C TIOMOIIBI0 WH(POPMAIMOHHBIX
TEXHOJIOTUH;  METOJAaMH  TPOBEACHUS  HAYYHBIX

HpOMe)KyTO‘{HOC TECTUPOBAHMC,
HUTOI'0OBOC TECTUPOBAHUC
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MCCJICI0OBAHMUH M anpoOaruii B 00J1aCTH OMOTEXHOJIOTHI

Bricokmii
(oTJM4HO)

HNmeer cdopmupoBaBiIeecss cHCTeMAaTHYeCKHE 3HAHMS:
OpraHu3aIilo  OMOTEXHOJOTHYECKOTO  IMPOM3BOJICTBA;
MPOU3BOACTBEHHOI0  MpollecCa M IPUHLMUIOB  €ro
OpraHu3aly, TUIOB, (GOPM M METOAOB OpraHU3AIHNH
MIPOU3BOJCTBA; OMOXUMUIO u (bU3HNOIIOTHIO
MUKPOOPTaHU3MOB M APYTUX OMOJIOTUYECKHX OOBEKTOB;
3aKOHOMEPHOCTH  pa3BUTUA W  (YHKIIMOHUPOBAHHUS
MOMYJSIIUA  MUKPOOHBIX, >KUBOTHBIX M PACTUTEIbHBIX
KJIETOK; NPUHLIMIBI  KOHCTpyupoBanus BAB ¢
3aJaHHBIMA  CBOMCTBaMM; METOAbl  HMCCJEIOBAHHUSI
OMOOPraHMYECKUX COCAMHEHUN M TMHUIIEBBIX MPOIYKTOB;
MaTeMaTH4YeCKHe MOJIeNI OUOIPOIIECCOB; CTEXHOMETPHIO
MPOLECCOB KYJbTUBUPOBAHUS MUKPOOPTAHU3MOB

HNmeer chopMupoBaBIeecs CHCTEMATHYECKOe YMeEHHeE:
ONPENENATh KUHETHYECKHME W TEPMOJAMHAMUYECKHUE
3aKOHOMEPHOCTH  TIPOILIECCOB  POCTa  MHUKPOOHBIX,
JKUBOTHBIX M PACTUTENIbHBIX KIJIETOK; OCYIIECTBIATh
XHUMHKO-TEXHUYCCKUI, OMOXHMUYECKHI Hu
MUKpPOOHOJIIOTHYECKUN KOHTPOJIb OMOTEXHOIOTUYECKOTO
npouecca;  CTpOMTh  AMIMUPUYECKHE  MOJIEIA €
HCIIOJIb30BAHUEM IIAKETOB NPOrpaMM CTAaTUCTHYECKOU
00pabOTKM MaHHBIX; MCIOJIH30BATh METOMBI MOTYYEHUS
BBICOKONIPOAYKTUBHBIX IITAMMOB MHUKPOOPraHU3MOB;

TOTOBHTh MIPE3CHTAIINH, 0pOpPMITSITH Hay4YHO-
TEXHUYECKHE OTYEThl MO pe3ylbTaTaM BbI- MOJTHEHHON
paboThI

TToka3zan copmuporaBuieecs CHCTEMATHYECKOE

BJIajieHne: YIIPABICHUEM TEXHOJOTHYCCKUMHU CHUCTEMaMU
U METOJaMU PETyTUupOBaHUs OUOTEXHOJIOTHUYECKUX
NPOIIECCOB;  TPOBEIECHHEM XUMHUYECKOTO |
OMOXMMHUYECKOTO aHaln3a U METPOJOTUYECKOW OIEHKU
UX Ppe3ylbTaToOB; HaBbIKAMU pPAa0OTHl C JaHHBIMH C
MOMOIIbI0 WH(GOPMAIMOHHBIX TEXHOJOTHH;, METOIaMH

[IpomexyTOUHOE TECTUPOBAHUE,
WTOrOBOE TECTUPOBAHHE
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MIPOBEJICHUST HAYYHBIX MCCJICJIOBAaHUN W ampoOanui B
o0acTi OMOTEXHOJIOTHI

OIIK-3 Cnocoben
MpUHUMATh  y4yacTHE B
pa3paboTKe anropuTMOB U
MPOrpaMM, IPUTOIHBIX IS
MPAKTUYECKOTO

npuMeHeHuss B cdepe
cBOCH MpodeccCHOHATBHOM
NEeSATeTbHOCTH

IToporosbii
(Y10BJIETBOPHUTEIBHO)

3HAeT: MPUHIUIIBI KOHCTpyHpoBaHud BAB ¢ 3amanubiMu
CBOMCTBaMH; METOJABl UCCIICOBAHMS OMOOPTaHUYECKUX
COCIMHEHUN M NUUIEBBIX IMPOAYKTOB; MaTeMaTUYECKHE
MoJIeTi OMOTIPOIIECCOB

yYMeeT: CTPOHUTh IMIHMPUYECKHE MOJCIU C HCIOJIb30BAHHEM
MAaKeTOB TPOTPAaMM CTATUCTHYECKOW OOpabOTKH JTaHHBIX;
HCIIOJIb30BaTb METOALI IMOJYYCHHUSA BBICOKOIIPOAYKTHUBHBIX
mTaMMOB MHKPOOPraHnu3MOB; HUCII0JIB30BaTh 3HaHUA
QITOPUTMOB M TIPOTPAMM, COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUI MOJCITHPOBAHUS

BJIaJIe€T: METOJaMH COBEPIICHCTBOBAHMS OHOIMpoLecca;
METOJaMH B MOJCIMPOBaHMHM M MAacIITaOMPOBaHUH
OMOTEXHOJOTHYECKOr0 MPOLECCOB; METOJAMH M CPEIACTBAMHU
KOHTPOJIA, JUArHOCTUKU W YIPaBJICHUA I PCUHICHUA 3aJad
MOJICJTUPOBAHHSI OMOTIPOIIECCOB

HpOMe)KyTO‘{HOC TECTUPOBAHMC,
HUTOI'0OBOC TECTUPOBAHUC

IIpoaBuHyTHI
(xopo1uo)

3HaeT TBepHo: IPHUHLMUIBI KOHCTpyupoBaHus BAB c¢
3alaHHBIMA  CBOWCTBAMH;  METOAbl  MCCIIEIOBaHUS
OMOOpPraHMYECKHUX COEIMHEHUN U MUILEBHIX MPOJYKTOB;
MaTeMaTHYeCKUe MOJIEIH OMOIPOIIECCOB

YMeer yBepeHHO: CTpPOUTH
HCIIOJIb30BAaHUEM  TAKETOB
00paboOTKM JAaHHBIX;

SMITUPUYECKUE MOJECIH C
MporpaMM  CTaTUCTHYECKOH
HCIIOJI30BaTh METOJABl  IOJYYECHUS
BBICOKOHpOIIYKTI/IBHBIX mTaMMOB MHKpOOpFaHI/BMOB;
HCIIOJIb30BaTh 3HAHHUS ITOPUTMOB u porpamwm,
COBPEMEHHBIX MH(OPMAITMOHHBIX TEXHOJIOTHI
MOJCITUPOBAHUS

Bnaneer  yBepeHHO:  METOJaMHU  COBEPIIICHCTBOBAHHS
Ouormporiecca; METOJaMU B MOJICTTUPOBaHUH u
MacmTabupoBaHUH OHMOTEXHOJIOTHYECKOI0 MPOIIECCOB;
METOAaMU 158 CpelICTBaMI/I KOHTpOJ'Iﬂ, JUArHOCTUKU 158
yOpaBieHuss I8 pelIeHus  33Jad  MOJACITUPOBAHUS
OHOIPOIECCOB

[IpomekyTOouHOE TECTUpOBaHHME,
UTOI'OBOE TECTHPOBAHUE
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HNmeer copmupoBaBuieecs cHUCTeMaTHYeCKHe 3HAHMSA:
IPUHLMIIBI  KOHCTpyupoBaHuss bBAB ¢ 3amaHHbIMEH
CBOMCTBAMH; METOJIBI HCCJICIOBAHHUS OMOOPTaHMYECKHUX
COCIMHEHUN W MHIIEBBIX NPOJYKTOB; MATEMaTHUYECKHUE
MOEII OHOTIPOIIECCOB

HNmeer copMmupoBaBieecsi cucTeMaTHYecKOe YyMEHHe:
CTPOUTHh AMIHUPUIECKUE MOJEIH C UCIOIh30BAHUEM ITAKETOB

HpOMC)KyTO‘IHOC TECTUPOBAHMC,
HUTOI'0OBOC TECTUPOBAHUC

HpOrpamMm CTAaTUCTUYECKON 00paboTKku JIAHHBIX;
Bricokmnii HCIIOJIB30BaTh METOJbI IIOJYYEHUS BBICOKOIPOAYKTHBHBIX
(oTi1H4HO) ITaMMOB  MHKPOOPTaHM3MOB;  MCIIOJIB30BATh  3HAHMWS
AJITOPpUTMOB U IIpOorpaMMm, COBPEMCHHBIX I/IH(bOpMaHI/IOHHbIX
TEXHOJIOTUI MOACIIUPOBAHUA
Ioka3zan copmupoBaBueecs cHCTeMaTH4YecKoe
BJIa/IeHHe: METOJaMH COBEPLICHCTBOBAaHUS OHomporecca;
METOAaMU B MOACIIUPOBAHUA u MaCHITa6I/IpOBaHI/II/I
OMOTEXHOJIOTMYECKOTO IPOIECCOB; METOAAMH M CPEIACTBAMH
KOHTPOJISI, TMaTHOCTHKK W YIPABICHUS Ul PEIICHHs 3a1ad
MO/JICIMPOBaHUsI OMOTIPOIIECCOB
3HAET: CHCTEMBI YIPABIEHUS OUOTEXHOJOTMYECKUMH | [IpOMEKyTOUHOE TeCTHPOBAHHE,
OITIK-7 Criocoder nposoauTs MpolieccaMy; HOBBIE HAYUHBIE PEIICHUS, Onpeaestonue | ATOroBOC TCCTUPOBAHNC
JKCIEPUMEHTAIIbHBIE pot ’ Y P AL = i
MCCIEIOBAHUS 1 UCIIBITAHMUS nporpecc OHMOTEXHOJIOTMM Ha COBPEMEHHOM  3Talle;
Mo 3a7aHHON  METOJHKE, JIEMOHCTPUPOBATH HaBBIKU [IPOBEICHUS
HAGIIONCHNS. U W3MEPEHH, JKCIIEPUMEHTAIBHBIX UCCIIE0BAHUI
00pabaTsIBaTh " OMOTEXHOJIOTMYECKUX MPOLIECCOB, OOBEKTOB U SBJICHHM
HHTEPIIPETUPOBATH IToporogsiii yMeeT: HUCIOJIE30BATh Hay4YHYIO JIUTEPATYPY,
IKCIEPUMEHTAIBHbIC IAaHHBIC, (Y1OBJIETBOPUTEIBHO) OTHOCSILYIOCS K chepe npodeccuoHaTbHON
OpUMCHASA MaTeMaTU4CeCKUEC, HEATCIIbHOCTH HMCIOJIb30BaTh 0asnl JTaHHBIX,
busmueckue, tusuko- IIPOrpaMMHBIE TPOAYKTBI U pecypcbl MHTepHeTa i
XUMIIECKHAC,  XUMHHYCCKHUC, pemenus  mpoECCHOHANBHBIX  3a1ad;  TOTOBUTH
Ouonorueckue, npe3eHTaluu, 0QPOPMIISITh HAyYHO-TEXHUYECKHE OTUETHI
MHKPOOHOJIOTHYECKHE 5
METOMbE 10 pe3yJibTaTaM BBINOJIHEHHON paboThI

BJIajIeeT: MeTOoJIaMu MOJICTTUPOBAHUS u
MacmTaOMpoOBaHMsl  OMOTEXHOJOTUYECKOTO  MPOIeCcca;
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METOJaMH YIIPABJIICHHA TEXHOJIOIMYECKMMU CUCTEMaMU U

METOJIaMH1 peryJMpoBaHus OMOTEXHOJIOTHYECKUX
IPOLIECCOB;  HaBbIKAMH  O0OpabOTKM U aHAJIM3a
MOJTYYECHHBIX AKCIEPUMEHTAIBHBIX JTAHHBIX

COCTaBJICHHUA OTYCTOB II0 TEME WM 110 PpE3yJbTaTaM
MMPOBCACHHLBIX SKCIICPUMCHTOB

IIpoaBuHyTBI
(xopo1o)

3Haer TBep/O: CHCTEMBI yIIpaBJICHUS
OMOTEXHOJIOTMYECKUMH MPOIECCaMH; HOBBIC HAay4HBIC
peUIeHus], ONpPEACISIONIIe Mporpecc OMOTEXHOIOTUN Ha
COBPEMEHHOM JTane; JIEMOHCTPUPOBATh HABBIKU
HPOBEJCHUS IKCTIEPUMEHTAIBHBIX UCCIIeJOBaHHH
OMOTEXHOJIOTMYECKHX IPOLIECCOB, OOBEKTOB M SBJICHUN
VMeeT yBepeHHO: HCIOJIB30BaTh HAYYHYIO JIHTEPATypy,
OTHOCSIIYIOCS K chepe npodeccruoHaIbHOM
JeATEIILHOCTH; UCIIONIb30BATh 0a3bl JTAHHBIX,
NpOTpaMMHBIE TPOAYKTHI W pecypchl MHTepHeTa mis
pemieHUss  NMpo(ecCHOHANbHBIX  3aJad;  TOTOBHUTH
npe3eHTalH, OQOPMIISITh HAYYHO-TEXHHUYECKHE OTUYETHI
0 pe3yNbTaTaM BHIIOJIHEHHOW PabOTHI

Biajgeer yBepeHHO: METOJAaMH MOJCITUPOBAHHS U
MaciTabupoBaHust OMOTEXHOJIOTMYECKOTO — Ipoliecca;
METOJaMH YIPABIICHUS TEXHOJIOTHYECKIMH CUCTEMaMH H
METOAAMU peryarpoBaHus OMOTEXHOIOTUYECKUX
MIPOLIECCOB;  HaBBIKAMH  00pabOTKM U aHa/IM3a
MOJTy4EeHHBIX HKCIIEPUMEHTAIBHBIX JTAHHBIX;
COCTaBJICHUSI OTYETOB N0 TEME WM MO pe3yiabTaram
IPOBEICHHBIX SKCIIEPUMEHTOB

[IpomexyTodHOE TeCTHpOBaHYE,
UTOTOBOE TECTHPOBAHKE

Bricokui
(oTJM4HO)

Hmeer chopMupoBaBiieecsi CHCTEMATHYECKHE 3HAHUS:
CHUCTEMBI YIpaBJICHUS OMOTEXHOJIOTMYCCKUMHU
MPOLECCAMH; HOBBIE HAYYHbBIEC PELICHHUS, OTIPEACIISIOIINE
nporpecc OHMOTEXHOJNOTMM Ha COBPEMEHHOM  JTare;
JIEMOHCTPHUPOBATh HaBBIKH MPOBEJICHUS
AKCIEPUMEHTAIBHBIX HCCIIEI0BaHUN

HpOMe)KyTO‘lHOC TCCTUPOBAHUC,
HUTOI0OBOC TECTUPOBAHUC
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OMOTEXHOJIOTHYECKUX MPOIECCOB, OOBEKTOB U SBJICHUMA

HNmeer cdopMmupoBaBiieecsi cucTeMaTHYecKOe YyMeEHHe:
HCIIOJIb30BAaTh HAYYHYHK) JUTEPATYPY, OTHOCALIYIOCS K
cdepe mpodeccnoHaNbHON IEeATEIBHOCTH; HCIIOIh30BATh
0a3bl JaHHBIX, MPOrPaMMHBIC TPOAYKTBI M PECYpPChI
WNuTtepHera anst pemieHus MpoQecCHOHANBHBIX 33]ad;

TOTOBUTH Mpe3eHTalN!, 0pOpMIISTH HAay4HO-
TEXHUYECKUE OTYEThl MO PE3YJIbTAaTaM BbIIOJHEHHOM
paboThI

Ioka3zan copmupoBaBuieecs cHCTeMaTH4YecKoe
BJIaJlcHUE: METOJaMHU MOJEIUPOBAHUSL u

MaCIJ_ITa6I/IpOBaHI/I$I OHMOTEXHOIOTHYECKOTO Imponecca,
MCTOJaMM YIIPABJIICHHUA TCXHOJIOTHYCCKUMU CUCTEMAaMHU 1

METOJlaMU perynupoBaHHUs OMOTEXHOJIOTUIECKUX
IIPOLIECCOB;  HaBBIKAMM  00pabOTKM U aHAIM3a
MOJIy4EeHHBIX HKCIEPUMEHTAIbHBIX JIAHHBIX;

COCTaBJICHHUA OTYCTOB IO TCME WM [0 PpE3yJbTaTaM
MMPOBCACHHBIX SKCIICPUMCHTOB

2. Onucanue NIKaJ ONeHMBAHUSA

2.1 lllkana oyenusanusn Ha ymane meKyuLe20 KOHmMpous

®opMa TeKylero
KOHTPOJIA

OTtcyTCcTBUE YCBOEHUS
(HMXe MOpPOroBOro)

[Toporossiii
(YAOBIETBOPHUTENHHO)

[TponBuHyTHIH (XOpOI1I0)

Bricokwuii (oTiinyHO)

Brinosnnenune kypcoBoi
paboThI

HE BBIINIOJIHCHA HUJIN BCC
3alaHuA pCIICHBL
HCIIPAaBHUJILHO

Pemeno 6onee 50% 3amanus, HO

meHee 70%

Pemeno 6osee 70%
3a7aHus, HO €CTh OIIUOKHU

BCE 3aJIaHMsI pelieHbI 03
OIIMO0K
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2.2 lllkana oyenueanusn na ymane nPomedcymouHoil ammecmayuu (3auem u IK3amen, Kypcosas paooma)

®opmMma
MPOMEKYTOUHOMN
aTTecTaluu

OTCyTCTBHE YCBOCHUS
(HIXE TIOPOTOBOIO)

[ToporoBsrii (YIOBIETBOPUTEIHHO)

[IponBuHYTHIN (XOPOIIIO)

Brrcokwii (0TIMIHO)

BeImosHeHne HTOroBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Ootee

Brinonuenue KypcoBoit
paboThI

HE MOKa3aJl YMCHHUE
cobupats u
CHCTEMaTU3UPOBATh
nH(GOPMAITHIO U3
TEOPETUYECKUX
HCTOYHMKOB,
aHaJIN3UPOBAThH
NpaKTHYECKUI MaTepual,
HE OBJIAJIE] METOUKON
UCCIIEeIOBaHUS, HE
MPOSIBUJI TBOPYECKHUI
noJaXo01 U
CaMOCTOSITEIBHOCTD B
aHanuse, 000O0IIEHUAX U
BBIBOJIaX, HE
apryMEHTUPOBAJI
MPEUIOKEHHS, HE
coOiroan Bce TpeboBaHus
K 0()OpMIIEHHIO KyPCOBOM
paboThI U CPOKOB €e
HCTIOJIHEHHUSL.

ToKa3aj yMeHue coonuparp
HHPOPMALIUIO U3 TEOPETUIECKUX
HMCTOYHHUKOB, aHATTM3UPOBATh
MPAKTUYCCKUI MaTepuan Juis
WLTIOCTPANUi TEOPETHIECKUX
MOJIOKEHUH, HEIOCTATOYHO OBIIA/IC
METOJIMKOMN MCCIICIOBAHHUS, HE
MPOSIBHIT TBOPYESCKHUH TIOAXO U
CaMOCTOSITEIIBHOCTh B aHANIN3E,
0000IIIEHNAX U BBIBOIAX, HE
apryMEHTHPOBAJ TPEIIOKEHUS, HE
co0Jro1a1 Bce TpeOOBaHMS K

0 OPMIICHUIO KypCOBOM padOThI U
CPOKOB €¢ UCIIOJTHEHHSI.

IoKa3aj yMeHHe coOuparh u
CHCTEMaTHU3UPOBATh
UHQOPMAITHIO U3
TEOPETHIECKUX HCTOYHHKOB,
aHaJM3UPOBATH ¥ TPAMOTHO
UCIIOJIb30BATh MPAKTHUECKHN
Marepua Ui HUTIOCTPALHid
TEOPETHYECKUX TTOJIOKEHHH,
MPOSIBUJI TBOPYECKHUI MOIXO
U CaMOCTOSITENIFHOCT B
aHaJM3e, HeIOCTATOYHO
apryMEHTHUPOBAJ BBIBOJIBI H
NpeSIOKEHNUs, He COOIFoIaI
Bce TpeOOBaHUSA K

0 OPMIICHUIO KypCOBOM
paboThI U CPOKOB €€
HCIIOJHEHUS.

IOKa3aj yMeHHe coOuparh u
CHCTEMaTHU3UPOBaTh
MHQOPMAITUIO U3
TEOPETHIECKUX HCTOYHHUKOB,
aHaJIM3UPOBATH ¥ TPAMOTHO
UCIIOJIb30BaTh MPAKTHUECKHUH
Martepuai il WILTFOCTPani
TEOPETHYECKHUX ITOJI0KEHHH,
NPOSIBAJI TBOPYECKUH TTOAXO U
CaMOCTOSITEIIEHOCTh B aHAIH3E,
000011IEHNIX U BBIBOIAX,
apryMEHTHPOBAIT TIPEJIOKEHUS,
co0JIr0 171 BCe TpeOOBaHMSI K

0 OPMIIEHUIO KypCOBO pabOTHI
U CPOKOB €€ MCIIOTHCHUSI.
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3. TunoBble KOHTPOJIbHbIE 32JaHUS WM HHbIEe MATEPHAJIbI, He00X0AUMbIe /ISl OLIeHKH
3HAHMi, yMEHUIl, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

®OH/I OHEHOYHbBIX CPEACTB UIAA TEKYIIEI'O KOHTPOJIA

IIpumepHasi TeMaTHKA CAaMOCTOATEIBLHOM PadoThI

IIpumepHbIi MepedyeHb TeM CaAMOCTOATEIbLHbIX PA00T

Camocmosmenvnas paboma Ne 1 «llosviuenue vixooa npooykma u
NPOU3BOOUMETLHOCTIUY

Muxkpobuonornyeckoe mojaydeHne BuTaMmruHa Bio.
[Tpou3BoCTBO 3TaHOJIA (U3 IPCBECUHBI).
MukpoOuonornieckoe noiaydeHue L-nu3una.
[Tomryuenue ToOpamuiinHa cynbdara.
MukpoOuooruieckoe nojaydeHue B-kapoTuHa.
IIpon3BOACTBO KOPMOBBIX IPOXKIKEH.
MukpoOurosioruueckoe mojryaeHue pudodraBuna.
brocrHTE3 NPONMOHOBON KUCIIOTHI.

ITonmy4yenue 3puTpOMUIIMHA.

0. ITonyuenue GEH3UINEHUIMIUIAHA.

1. Monyuenue nedpanocnopuna.

. IIpou3BoacTBO yKCyca.

13. BuocuHTE3 aNBrMHOBON KUCIOTHI.

14. Tlony4enune o-amunassl.

15. Mukpo6uonoruueckoe nonydenue L-rpunrodana.
16. TIpou3sBoaCTBO MOJIOYHOM KUCIIOTHI.

17. Tloyuenue ackopOMHOBOMN KHCIIOTHI.
18. Tlonyuenne anerona n Gyranona

RO ~NoOTRwWNE

=
N

Camocmosmenvuasn paboma Ne 2 « Onmumuzayus MHO2OKOMNOHEHMHOU CPeObl.
Cmamucmuyeckas 06-pabomra pe3yibmanmos

[TonGop nuTaTeNbHBIX CPel AJISl OTydeHUsI OMOMaCChl APOKIKEN

[TonGop nUTaTENBHBIX CPe VI MOTYyYSHHUS TMMOHHON KHCIOTHI

[TonGop nuTaTenbHBIX Cpesl s noayyeHus L-nmu3nna

[TonGop nuTaTENBHBIX Cpe I NOTYUeHUsT HUTPUPHUIUPYIOMINX OaKkTepuit
[TonGop nuTaTenbHBIX Cpel AJIsl MOJyUYEHUsI THOHOBBIX OaKTepuil

[TogGop nmuTaTenbHBIX cpen IIs MoaydeHus pepMeHToB (TT0 Kaccam)
[TonGop nuTaTenbHBIX CPel AJIs MOJTy4YEeHUSI BUTAMUHOB

NoakrwnpE

HpnMepHaﬂ TEMATHKA KOHTPOJbHBIX PadoT
TpaHCTIOpTHBIE pEaKIUH, PEaKIIuH, MTUTAIOIINE YHEPTETUICCKAN METa00IH3M;

— TloToku W ceTu IEHTPATLHOTO METaboIM3Ma APOAIKEH B TEUCHHE a’pOOHOTO
«batchy» Kynb- TUBHPOBaHUS Ha TIIOKO3€ M HETIPEPHIBHOTO KYJIbTHBUPOBAHHUSI C
JMMHTOM TI0 TIIIOK03e, mpu D-0,1 g,

IIpumepHasi TeMaTHKA KOJJIOKBUYMOB
—  Maccormnepenada KUCIopo/ia B porecce KyJIbTHBHPOBAHHUS.
— TlocTaHOBKa KCTIEpUMEHTA Ha MAaTPHIIC TUIAHUPOBAHUSI.
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—  XeMOCTaTHOE KYJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

IlepeyeHb NpUMEpPHBIX TEM KyPCOBBIX padoT

1. MogenupoBaHue U MPOSKTUPOBAHUE MUKPOOHOJIOTHUECKOTO CHHTE3a aMHUHOKHUCIIOT.

2. MopgenupoBanue ©  NPOEKTUPOBAHHE CTaAMid  OHMOCHMHTE3a  AHTUOMOTHUKOB
MaKpOJIH/IOB.

3. MopenupoBaHue U MPOSKTHPOBAHUE CTAIMH XUMHUYSCKOW OYUCTKH aHTUOMOTHKOB
MaKpOJIH/IOB.

4. MonenupoBaHue ¥ TNPOCKTUPOBAHWE CTaiWii OWOCHMHTE3a AHTUOMOTHKOB
AMHHOTJIMKO3HUIHOTO Psifa.

5. MopenupoBaHue U MPOCKTUPOBAHUE CTAIMi XUMHUYCCKOW OYUCTKH AaHTUOMOTHKOB
AMHHOTIIMKO3UIHOTO PsiAa.

6. MogenmupoBanie M MPOSKTUPOBAHHE TIPOLECCa MOIYYCHHUS ITONYCHHTETHUECKUX
NCHUIIUJUTUHOB.

7. MopgenmupoBanie M TPOCKTHPOBAHUE MPOIECCOB MOJIYYCHHUS IOJYCHHTETHYECKUX
11e(hasoCIIOpHUHOB.

8. MonenupoBaHue U IPOCKTHPOBAHUE TPOIIECCOB MUKPOOHOIOTMYECKOTO TOTYUCHUS
OpPraHUYeCKUX KHCIIOT.

9. MogaenupoBaHie W NPOCKTHPOBAHUE  XUMHKO-()EPMEHTATUBHOTO  CHHTE3a
AMHHOKHCIIOT.

10. MogenupoBaHrue W TPOCKTHPOBAHWE TIPOIECCOB OHOCHMHTE3a BUTAaMHHOB
(MpOBUTAMHHOB).

11. MoaenupoBaHHe U IPOEKTUPOBAHUE MTPOLIECCOB OMOTpaHC(HOpMAIIK CTEPOUIOB.

12. MogenupoBaHHe ¥ TPOCKTHPOBAHWE TNPOIECCOB OMOCHHTE3a KIMHUYECKOTO
JIeKCTpaHa.

13. MozenupoBaHue U IPOEKTUPOBAHKE MPOLIECCOB MOTYyUYESHUS TUBA.

14. MogenupoBaHHe U IPOEKTUPOBAHKE MPOLIECCOB MOTYUYEHUs OE€3aJIKOT0JILHOTO MTUBA.

15. MogenupoBaHre ¥ TPOEKTUPOBAHHE TIPOLECCOB TIOTYYCHHUS KHCIOMOJIOUYHBIX
IPOTYKTOB.

16. MogenupoBaHre W MPOSKTHPOBAHWE MPOIECCOB TIONYYEHHUS CTYCTUTENEH U
MIO/ICJIACTUTENEH.

17. MogaenupoBaHHe W MPOSKTHPOBAHWE TPOIECCOB IMOJNYYSHHs MMHIIEBOTO CIHpPTa M3
KPaxMaJIoCOAEPIKaIIEro ChIPBSI.

18. MogenupoBaHue W MPOSKTUPOBAHHUE MPOIECCOB OMOJIOTHYECKOW OYMCTKH CTOYHBIX
BO/I.

19. MogenupoBaHue U MPOSKTUPOBAHKE MPOLIECCOB YTUIIM3ALIUN OCA/IKOB.

20. OnTumm3anus (HEepMEHTAIIMOHHBIX CpeJl TONYYEHHUS TEPBUYHBIX W BTOPUYHBIX
MeTabIUTOB.

IIpuMepHBbIe KOHTPOJIbHBIE 3212494 B PAaMKaX y4eOHbIX 3aHATHI

— B mpormecce OuocuHTe3a aHTUOMOTHKOB OOJBIIOE 3HAYECHHUE WMEET COJCpIKAHUE
yriaepoja, azota u gocdopa B nuratenbHO cpene. Kak BIuseT u3MeHEHHE COAepKaHUS
STUX BEIIECTB HA MpoIlecc OWOCHMHTE3a BTOPUYHBIX METAa0OJIMTOB, M Ha IIPOIECC
dbepMeHTalnu B IIEJIOM.

— Ha coBpeMeHHOM JI€KapCTBEHHOM PBIHKE IIMPOKO MPEACTABICHBI TAKHE aHTUOMOTHUKH
KaK CTPENTOMHUIIMH, HEAMUIINH, TeHTAMHIIUH, aMuKanuH. Onpenenure myTb OMOCHHTE3a
9TUX AHTHOMOTHKOB. OmpelneuTe MPOMBINUICHHBIH INTaMM IO TCHOTHITUYECKHM U
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(EeHOTUMUYECKUM MTPU3HAKAM.

—  Vkaxute TpeOOBaHUS K MPOAYIIEHTaM IIPH IPOU3BOICTBE MPOOHMOTUKOB (HOPMOQIIOPOB).

— Ha dapmaneBTHueckoM pBIHKE HWMEETCS OOJBIIOE KOJMYECTBO MONYCHHTETUYCCKUX
neHu- MWUIMHOB. OrmpenenuTe 1eIeco00pa3HOCTh yBEIWYEHHs] HOMEHKIIATYpPHI
MOJIyCUHTETUYE- CKUX NEHUIIIMHOB Ha mpuMmepe ledaMulliHa, WMHUIICHEMA,
MOHOOaKTaMa-a3TpeoHama.

— IlpuBeaute CpaBHUTENBHYIO XapaKTEPUCTHUKY TIIYOMHHOW U  IOBEPXHOCTHOM
dbepMeHTaluu aHTUOMOTHUKOB C T.3. PA3BUTHS MIPOMBIIUICHHOTO CIIOCO0a MPOW3BOICTBA
U anmnapaTypHoro opopMIeHHs

— UYro Takoe cucTeMa BHYTPUKIECTOYHOTO TPAHCIIOPTA M CEKPEIUU KOHEYHBIX MPOIYKTOB
Y MUKPOOPTIaHU3MOB?

— B mpomecce pepMeHTanIMM pacTUTENHHBIX KJICTOK JJISl YBEIHUCHHUS BBIXOJA IIEJIEBOTO
NPOAYyKTa (Hampumep, NIMKOHUHA) ObLIO MPEIOKEHO 3HAUUTENBHO YBEJIMYUTH 00BEM
depmentepa (6omee 2000 1), UCHONB30BATh TPEXJIOMACTHYIO MEIIAIKY, YBEIHYUTH
1o/Iauy KHUCJIOpOJa U MOBBICUTH BAaXHOCTH ¢ 50 % no 60—70%. Onpenenure kakue
OIMOKY OBUTH JIOIY- IIEHBI TP BHIOOPE YCIIOBUN (DepMEHTAIIHH.

[Tpu ompenencHUM KaTATATUYCCKOW aKTHMBHOCTH MAHKPEATHYSCKOHN JIMITA3bl U3 IOKETY-

JOYHOM Kee3bl CBHHbBU, l"I/I,I[pOJ'II/ISYIOH_[eﬁ IoACOJIHECYHOC Macllo, ObLIH IMMOJIY4YCHBI CJICAY-
IOIIMEC JaHHBIC!

S, M 5 10 20 40 60 80
V, 6,7 10 13,3 16 17,15 17,8
MMoab/MUH

ITo sTuM naHHBIM ompenenute rpadguuecku myrem — MetrogoM Mau-Xoderu u merogom Dii-
3enTains u Kopauin Boynena koHcTanThl ypaBHeHUs: Muxasnuca-MenteH (Km # Vimax).

IIpumepHBbIii epevyeHb TeM I CAMOCTOATEIbHBIX padoT

Pacuer cycinoBapouHOro KoTia.

Onpenenenue oNTUMaIbHBIX IAPAMETPOB TOMOT€HU3AL[MH MOJIOKA.

PacueT razo-BupxeBoro 6uopeakropa.

OmnpeneneHne ONTUMAIBHBIX TAPAMETPOB HEMPEPBIBHON CTEPUIIN3ALMN MOJIOKA YJIBTPa3BY-
KOM.

PacueT MaTepuanbHOro 6anaHca npou3BoJICTBa Kedupa.

Pacuet sHepreruueckoro OanaHca Mpou3BOICTBA SYMEHHOTO MTUBA.
MozenupoBaHue npouecca 100pakxuBaHus kepupa.

Pacyer ckopocTn Macconepenau B INIEHOYHBIX UCTIAPUTEIISX.

Brruncnenue creneHu oTpabOTKU MaTepuaia mpy NpOU3BOJCTBE MUBHOTO Cycla.
Pacuer nenTpudyr st ocBeTIIEHUS KYIbTypalbHBIX KUIKOCTEH.

IIpumepHasi TeMaTHKA KOHTPOJbHBIX PadoT

Pacder mporiecca pacTBOpEHUS C MTOMOIIBIO0 KPUTSPHUATBHBIX YPaBHEHUH.

OmnpeienieHre ONTHMAIBHBIX TTAPAMETPOB TIEPEMEITUBAHUS B PEaKTOPE MEPHOTUICCKOTO
JEUCTBHS.

[Topsimok pacuera o0beMa peaKkTopa MepruoINISCKOro JIeHCTBUS.

OmnpeienieHre ONTHMAIBHBIX TTAPaMETPOB TIPOBECHUS IMPOIIECCOB B PeaKTOPE HEIIPEPhIBHO-
ro JIENCTBHS HUACATLHOIO BEITECHEHHUS.

[Topsimok pacueTa MaTepuaIbHOTO OalaHca OMOTEXHOIOTUYECKUX MTPOIIECCOB.

[Topsimok pacueTra 3HepreTudeckoro Oamanca OMOTEXHOIOTHUECKUX MPOIIECCOB.
MonenupoBaHue MPOIECCOB TEILIOMEPEHOCA.

Onpeznenenne NOBEPXHOCTH TEINIOOOMEHA B TEIUIOOOMEHHBIX YCTPOMCTBAX.

Mertoanka moadopa Terto00MEeHHOT0 000pyI0BaHMs Ha 3aJaHHYIO MOIIIHOCTh TTPOU3BO/I-
CTBa.
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Pacuyer ckopocT nmojauu TEMIOHOCUTENS B TEIIIO0OOMEHHBIE YCTPOUCTBA.

IIpuMepHasi TeMaTHKA KOJJIOKBUYMOB

Br100op MaTepuaioB st OMOPEeaKkTOPOB.

KoHCTpyKTUBHBIE 0COOEHHOCTH OHOPEAKTOPOB.

["apauTypa hepMeHTaTOpOB.

MaccorepeHoc npy IPOU3BOICTBE MMHBA.

TemooOMeHHbIE YCTPOKUCTBA, KiacCH(PHUKAIUA, 0COOCHHOCTH HUCIIOJIb30BAHHUS B ITUIIICBOM
OHMOTEXHOJIOTHH.

[T1eHOYHBIE HCTTAPUTEIH, IPUMEHEHHUE B ITPOU3BOJICTBE IMUIIEBBIX MPOJTYKTOB.
MeTo/IbI CYIIKY MUIIEBBIX TPOTYKTOB.

KoHCTpyKTUBHBIE 0COOEHHOCTH OMOPEAKTOPOB IS TPOU3BOICTBA ITHUBA.
CraHapTH3aiys MOJIOYHOTO CBIPhS TP MMPOM3BOJICTBE KUCIIOMOJIOYHBIX IPOJTYKTOR.
MeTobl pacueTa MaTepHaIbHOTO Oananca OMOTEXHOIOTHYECKOTO MPOU3BOJICTBA.
Oco0eHHOCTH pacyeTa SHEPreTHUeCKoro OajgaHca MUIICBBIX TPOU3BOJICTB.
MeMOpaHHBIC TEXHOJIOTHH B TTUIIEBBIX TPOU3BOJICTBAX.

MeTo/1bl ONITUMU3AINH ANIIAPATYPHBIX CXEM ITPOU3BOJICTBA.

HoBbie TeXHOIOTHH TTOTyYEHUS TPOTYKTOB IMHIIEBON OMOTEXHOJIOTHH.

IIpuMepHbIe KOHTPOJbHBIE 321241 B PAMKAX Y4eOHbIX 3aHATHI

Heobxonumo onpenenutb 00beM €MKOCTHOTO pPeakTopa MepUOJUYecKOro ACUCTBHUS AJs IO-
aydenuss 60 Tonn/cyt 10% pacTBopa Xjopuaa HaTpUs B BOJE NPU KOMHATHOM TeMIlepaType.
[Tpon3BOACTBEHHBIN LUK BKIOYAET 3arpy3Ky BoJbl B TeueHHe 20 MHH, pacTBOPEHHUE XJIO-
puaa HaTpusl U BBITPY3KY pacTBOpa co cKopocThio B TeueHue 10 muH. Cpennuii pazmep 4a-
CTHUI[ TBEPAOrO XJIOPUJA HATPHUS COCTABISET 2 MM, CKOPOCTb MaccolepeHoca 2 10° m/c,
pa3HMLla KOHILIEHTpalMi npu MmacconepeHoce 450 Kr/m>, KO3((UILUEHT 3aM0oIHEHNs PEeaKTo-
pa 0,8, KOHEUHas MIOTHOCTh peaknoHHOM cMecu 1070 Kkr/m®,

HeobxonnMo paccuuTaTh KOJIMYECTBO E€MKOCTHBIX PEAKTOPOB MMEPUOJUYECKOTO JeHCTBHSA
oGbemoM 6,3 M° s nonyuenuss 150 Toun/cyt 10% pactBopa xyiopuia HaTpus B BOJE IMpHU
KOMHATHOU TeMmIeparype. IIpon3BOACTBEHHBIM LMK BKIIOYAET 3arpy3Ky BOJBI CO CKOPO-
cteio 10 M%/4, pacTBOpeHHe XIOpHIa HATPHS W BBITPY3KY PacTBOPA CO CKOPOCTBIO 20 M>/d.
Cpennuii pazMep 4acTUIl TBEPIOTO XJOpPUAA HATpUs COCTaBiIseT 3 MM, CKOPOCTb Maccolle-
peHoca 1.2 10 mrc, pasHHIa KOHIEHTpauui npu macconepenoce 350 kr/m°, koadduimeHt
3anoyiHeHus peaktopa 0,8, KoHeUHas! TNIOTHOCTh peakimoHHou cmecu 1070 Kr/ne.
HeobxonuMo onpenenuTs NPOU3BOAUTENBHOCTh E€MKOCTHOTO peakTopa MepHOJUYECKOro
neiictBust oGbemMoM 10 M urst momydenust 10 % pacTBopa XJIOpHJIa HATPHS B BOJE TIPH KOM-
HaTHOI Temmneparype. [Ipon3BoACTBEHHBII LMK BKIIIOYAET 3arpy3Ky BOJBI cO CKOopocThio 10
M/, pacTBOPEHME XJIOPUAA HATPHS U BBITPY3KY pacTBOpa co CKOpocThio 20 M/, Cpen- Huii
pasMep 4acTHIl TBEPAOT0 XJIOpHIa HATPUS COCTABISAET 2 MM, CKOPOCTh MacCOIEpeHoca

0.8 10° m/c, pasHuua KoHueHTparwii pu Maccomeperoce 300 kr/m°, ko duImeHT 3amo-
HeHus peaktopa 0,8, KoHeUHas TUIOTHOCTh peakiuonHoi cMecu 1070 Ko/,

HeoOxonumo onpenenuTs MakCUMalIbHBIN pazMep yacTull i nonaydeHus 80 ToHH/cyT 8%
pacTBOpa XJOpHAA HaTpHs B BOJE IIPU KOMHATHOM TEMIIEpaType B EMKOCTHOM pPEaKTOpE Iie-
puoaudeckoro nerucTBust ooremom 10 M. [Ipon3BOACTBEHHBIN HUKII BKIKOYAET 3arpPy3Ky BOABI
co ckopocThio 10 M°/4, pacTBOpEHHE XJIOPH/IA HATPUS U BBITPY3KY PACTBOPA CO CKO- POCTBIO
10 M%/u. CkopocThs MaccomnepeHoca 2 10° m/c, pa3HUIla KOHIIEHTpaWi P Macco- NEPEHOCE
400 kr/™3, ko3 duuuent 3amnonHenus peakropa 0,8, KOHeUHas IJIOTHOCTh PEaK- LIMOHHOM
cmecn 1050 kr/n’.

HeoGxomuMo ompenenuTs MHHUMAQJIBHYIO CKOPOCTh MaccooOMeHa st moiydeHus 50
toHH/cyT 10 % pacTBOpa XJOpHAa HAaTpUs B BOJE NpU KOMHATHOM TemIepaType B €M-
KOCTHOM PEaKTOpe MEPUOAMYECKOTo ACHCTBHS 00BeMoM 6,3 M, [Ipon3BOACTBEHHBIN LUK

24



10.

11.

12.

13.

14.

15.

BKJIFOUACT 3arpy3Ky BOIBI CO CKOPOCTBIO 12 M>/4, pacTBOpEHHE XIIOPHIa HATPUS U BHITPY3KY
pactBopa co ckopoctbio 10 M*/4. CpelHuii pasMep 4acTHIl TBEPIOTO XIOPHIA HATPHS CO-
CTaBisieT 2 MM, Pa3HHMIA KOHIEHTpAauuii mpu Maccomepenoce 300 kr/m®, kos(duument 3a-
noyiHeHus peakTopa 0,8, KoHeYHas TUIOTHOCTh peaknnoHHou cmecu 1070 Kr/ne.

HeoOxonuMo onpenenuTs JUIMHY TpyOuaTOro peakTopa HEMpPEpbIBHOIO NEWCTBUS IS IOJIY-
yeHuss 10 % pactBopa xyopuaa HaTpus B BOJE IpU KOMHATHOM Temneparype. CpenHuid
pa3Mep 4acTHI] TBEPJIOTO XJIOpUa HATPUS COCTABISAET 2 MM, CKOpPOCTh MaccorepeHoca 2
10°° w/c, pa3HUlla KOHUEHTpaluil mpu Maccomneperoce 450 Kr/m®, CpeIHssl CKOPOCTh peaK-
uuonHoi cmecu 0,5 m/c.

HeoOxonumo paccuuTaTth KOJMYECTBO CEKIMM TpyO4yaToro peakTropa HENPEepbIBHOTO JIEW-
CTBUS JJIMHON 6 M ays nosydeHus 15 % pactBopa Xjopuaa HaTpusl B BOJE NP KOMHATHOM
temneparype. CpeaHuii pa3Mep 4YacTHI] TBEpJAOro XJOPHAA HATPUsl COCTABISET 2 MM, CKO-
poCTh MaccomnepeHoca 3 10° wm/c, pa3HHIla KOHILEHTpanui npu Macconeperoce 500 kr/m®,
CpemHsIs CKOPOCTh peakiuonHon cmecu 0,1 m/c.

HeoOxonnMo onpenennTs CKOPOCTh PEAKLMOHHOW CMECH B TPyOUaTOM pPEaKTOpe Hempe-
peIBHOrO AeiicTBus anuHoi 60 m st nonydenus 10% pactBopa xjiopujia HaTpus B BOJE MpHU
KOMHaTHOU Temneparype. Cpeanuii gasMep 4acTHUILl TBEPAOIO XJIOPHJIa HaTpUsl COCTaB- JsieT 1
MM, CKOpPOCTh Maccomeperoca 8 10 m/c, pa3HuIIa KOHIICHTPALMKA MpU MaccomnepeHo-ce 550
K/,

HeoOxonumo ompenenuts MakCUMajbHBIM pa3Mep yactuil s monydenus 10% pacTtBopa
XJIOpHJIa HATPUS B BOJIC IPH KOMHATHOM TeMIiepaType B TPyOUaTOM pEaKkTOpe HENPEepPhIBHO-
ro npevictBus anuHou 120 M. CkopocTh maccomnepeHoca 3 10 M/C, pa3HUIlA KOHIIEHTPAIUi
npu Maccoreperoce 450 kr/m, cpeHsis CKopocTb peakuHoHHoi cMecu 0,4 M/c.

HeoOxoaumo omnpeneanT MUHUMAIbHYIO CKOPOCTh MaccooOMeHa i nmoiydeHust 12% pac-
TBOpa XJIOPHJA HATPHs B BOZE NMPH KOMHATHOH TeMIepaType B TpyOUaTOM peakTope Herpe-
pbeiBHOTO aeiictBusg mmHON 90 M. CpenHuil pasmep 4acTHIl TBEPAOTO XJIOPHAa HATPHs CO-
craBisier | MM, pasHHMIA KOHIGHTPALMH IPH Maccomeperoce 350 KI/M°, CpemHss CKOpPOCTh
peakunoHHo# cmecu 0,3 m/c.

Paccuurtate Bpems Heobxomumoe miisi oxyaxkaeHus 2700 Kr peakIMOHHOW CMECH C TeIUlo-
emkocthio ¢=1900 J[x/(xr-K) B peakrope ¢ MOBEpPXHOCTBIO TeriooOMeHa 12 M H K03 Pu-
[IMEHTOM TeIUIONepeladyi OT TEIJIOHOCUTENST K peakiuoHHOM cmecu — K=320 BT/(MZ-K).
Havanbnas temmeparypa 65°C, koneuynas 0°C, cpendss pasHUIA TEMIEPATYP TEIIOHOCHTE-
J1s U peakuronHoi cmecu 40°C.

Paccunrarh momaas MOBEPXHOCTH HEOOXoauMyto Juisi oxyaxkaeHus 3200 Kr peakiMOHHON
cmecu ¢ tertoeMkocThio ¢=3300 J[x/(xr-K) 3a 3 yaca ¢ ko3¢ umeHTom Temnonepesadn ot
TEIJIOHOCUTENSI K peaknuoHHoi cmecu — K=300 BT/(MZ-K). Havanbnas temneparypa 15°C,
xoHeunas -25°C, cpe/Hsis pa3HHIa TEMIIEPATYP TEMIOHOCUTENS U peakimoHHoi cmecu 5°C.
Paccuntate MHUHHMATBHBIA KOA(D(HUIIMEHT TeIuIonepesayd OT TEIUIOHOCHTEIS K pPeaKIHMOH-
HOW cMecH HEOOXOTUMBINA Ml OXJIAXICHUS 3 TOHH PEaKIMOHHON CMECH C TEIIOEMKOCTBHIO
¢=2200 Ix/(xr-K) B peakTope ¢ MOBEpXHOCTHIO TertooomMena 10 M’ 3a 1,5 yaca. HauansHas

temneparypa 100°C, xoneunas 40°C, cpendss pasHUIIa TEMIIEPATYpP TEIUIOHOCHTENS M pe-
akuuoHHoM cmecu 15°C.

Paccuntarh MHUHHMaJbHYIO pa3HUIY TEMIEPATyp TEIUIOHOCUTENSI W PEaKIMOHHOW CMecH
HEOOXOUMYIO Ul OXJIaKJCHUS 6 TOHH PEaKIMOHHOW CMECH C TerIoeMKocThio ¢=4190
Jx/(kr-K) B peakrope ¢ MOBEPXHOCThIO TeIJI0OOMeHa 25 M2 K03 (UIIMEHTOM Teruionepe-
Jlayl OT TEIUIOHOCUTEN K peakuuoHHOM cMmecu — K=250 BT/(MZ-K) 3a 2 4vaca. HavanbHas
temneparypa 75°C, koneunas 35°C.

PaccuntaTe u3MEHEeHHE TemImepaTypbl NMpU oxJaxIeHuH 5600 Kr peakIMOHHOHW CMECH C
terioeMkocThio ¢=1300 JIx/(kr-K) B peakrope ¢ MOBEepXHOCThIO TeriooOMeHa 25 M I KO-
7 ULIMEHTOM TeIUTonepeayu OT TEIUIOHOCUTENS K peakIoHHOi cmecn — K=350 Br/(M*K)
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17.

18.
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20.

3a 1 yac npu cpeaHel pa3HUIle TEMIIEPATYP TEIUIOHOCUTENS U PeaknnoHHoi cMe- cu 35°C.
Paccuurtate BpeMs HeoOXxomumoe miist HarpeBa 3500 Kr peakIMOHHOW CMECH C TEeIJIOEMKO-
cTbio ¢=2200 Jx/(kr-K) B peakTope ¢ MOBEPXHOCTHIO Teruoobmena 15 M i kosddurimen-
TOM TEIUIONEpPeIauu OT TEIJIOHOCUTENS K peakirmoHHON cMmecu — K=450 BT/(MZ'K). Hauane-
nas Temneparypa 5°C, koneunas 95°C, cpenHss pasHMIA TEMIEpPATyp TEIUIOHOCHTENS U pe-
akuuonHoi cmecu 30°C.

PaccuunTaTh momaas moBEpXHOCTH HEOOX0AuMYF0 111 HarpeBa 6200 Kr peakImOHHOM cMe-CH
¢ rtemtoemkocteio ¢=2700 Jx/(kr-K) 3a 4 waca ¢ xo3dduumeHToM Teruionepenayn ot
TEIUIOHOCUTEJISI K peakimoHHON cMecu — K=220 BT/(MZ-K). Havanbnas temneparypa 10°C,
xoneynas 55°C, cpeinsis pasHuIla TEMIIEPATYP TEIUIOHOCUTENS M peakiimonHoi cmecu 15°C.
Paccuntarh MUHUMANBHBIA KOI(PPUIIMEHT TEIJIONepeaadyl OT TEIUIOHOCUTENSI K pPeaKIUOH-
HOM cMecH HEOOXOIUMBIA [UIsi HarpeBa 85 TOHH PEAKIMOHHOM CMECH C TEIUIOEMKOCTHIO
¢=3300 Ix/(xr-K) B peakrope ¢ MOBEpXHOCTHIO Termooomena 40 M’ 3a 5 gacos. HauanbHas
temreparypa 25°C, xoneunas 75°C, cpeiHss pa3HHIA TEMIEPATYp TEIUIOHOCHTENS M Peak-
unonHoi cmecu 20°C.

Paccuntath MHUHHMAaIbHYIO pa3HUIY TEMIEPATyp TEIUIOHOCUTENSI W PEaKIMOHHOW CMecH
HeoOxomumyto s HarpeBa /7200 Kr peakIMOHHOM CMECH C TEIUIOeMKOCThIo ¢=2900
JIx/(xr-K) B peakTope ¢ MOBEpXHOCTBIO TeIiooOMeHa 25 M2 u koa(hpurmeHTomM Teronepe-
Jlayd OT TEIUIOHOCUTEJS K peakiuoHHoUM cMmecu — K=350 BT/(MZ-K) 3a 3 yvaca. HavanbHas
temreparypa 20°C, koneunas 85°C.

Paccuutate n3meHenue temiepaTypbl npu HarpeBe 4200 Kr peakIHOHHOM CMECH C TeIulo-
eMrocTbi0 ¢=3800 JIx/(kr-K) B peakrope ¢ MOBEPXHOCTHIO TemooOMena 18 M° u kodhu-
[IMEHTOM TeIUIoNepeayr OT TEIJIOHOCUTENS K peakimoHHo cmecu — K=330 BT/(MZ'K) 3a 1
Yac pH CPeIHEN pasHULIE TEMIIEPATYP TEIUIOHOCHTENS M PeaKIMOnHoi cMecu 15°C.

Hepequb IIPUMEPHBIX BOIIPOCOB JJIfl JK3aME€Ha

1. Merabonnueckas HHXKEHEPUs B PEILIEHUU POOJIEeMbl CO3JJaHHsI HOBBIX MTPOJYKTOB
MHUKpO-OMOJIOTHYECKOT0 CUHTE3A.

2. KnetouHslif MeTab0oiIM3M: TPAHCIIOPTHBIE PEAKIMM; PEaKIUH, MUTAOLIIe
HHEPreTUUEeCKUMETa00IN3M; peakiii OMOCHHTE3a; OIUMEpH3alns; OMOXUMUS
METa0O0IMYECKUX MyTeH.

3. CrexuoMeTpHs KIETOUHBIX peakIMu: TUHAMUYeCcKHi OanaHc mMacc, K03 uuneHTs
BBIXO/1aH JINHEIHBIE YPAaBHEHUS CKOPOCTH.

4. MeraOonuueckas HH)KEHEpHUS B aclieKTe Mpoo6ieM (GU3NOIOTHH KIETKH.

5. MogenupoBaHue Mo NPUHLIMITY YEPHOTO SIIMKA, JIEMEHTApHbIN OanaHc, OanaHc
CTENIEHMBOCCTAHOBJIEHHOCTH.

6. TemnoBoii OanaHc, CHCTEMATHYECKUN aHAIIN3 CTEXUOMETPHH.

7. DHepreTka pocTa, OSHEpPreTuka a’poOHBIX M aHA’POOHBIX  MPOIECCOB,
MeTaboIMYecKre MOTOKU U UX U3MEpEHHE.

8. PerymmpoBanue akTHBHOCTH ()€PMEHTOB, PETYIHUPOBAHHE KOHIIEHTpAIMH (epMeHTa,
rJ100abHOE PETyINPOBAHKE, PETYINPOBAHNE META00THMUECKUX CETEH.

9. DnuMHHHpOBaHWE WM yMEHBIICHHWE OOpa3oBaHMs TOOOYHBIX IMPOIYKTOB
MUKpPOOHOJIOTH- YECKOTO CUHTE3A.

10. CTpyKTypHl C HCIIOJIB30BAaHUEM H3MEPSEMBIX CKOPOCTEH, MUCIIONIb30BaHUE MEUCHBIX
Cy0-cTpaToB, MepeonpeieIeHHbIE CUCTEMBI, HEIOONPEIeICHHbIE CUCTEMBI, JIMHEHHOE Mporpam-
MHUpPOBaHHE, aHAJIN3 YyBCTBUTEIbHOCTH.

11. TTpou3BOACTBO aMUHOKHCIOT OAaKTEpUSIMH, OMOXUMHS U PETYISIHS, TEOPETUICCKUI
BeIx011, MFA OnocuHTE3a THU3HHA.

12. depmeHTaTHBHAs KUHETHKA, OCHOBaHHAs HAa MoAean Muxasnuca-MeHTeHa.
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13. Cnoxnas ¢epMeHTaTHBHAs KUHETHKA, OCHOBBI MCA, KO3((UIIMEHTHl KOHTPOJIS H
TEOPEMbl CYMMHUPOBaHHs, KOIPQHUUMEHTHl 3JAaCTUYHOCTH, COEIUHUTENIbHBIE TEOPEMBI,
o0o0mennsie TeopeMbl MCA, ompenesneHue KOHTPOJIBHBIX KOI((UIIMEHTOB, MpsMble U
kocBeHHbIe MeToAbl, MCA nuneinbix myteir, MCA pa3BeTBIECHHBIX MTyTEH.

14. CrpyxTypa KMHETHUECKUX Mozenel. HecTpykTyprupoBaHHbIE KUHETUYECKUE MOJAEIU
pOCTa, IPOCThIE CTPYKTYPHUPOBAHHBIE MOJIEIH.

15. VpaBHenue 6ananca MOMYJISIHH.

16. VYBenuuenue BbIX0a OMOMACCHI WM MPOYKTUBHOCTHU KJIETOK.

17. TpuHImns OMOJIOTUYECKOI TEPMOJIMHAMHKH: TEpPMOIMHAMHUYECKAs
OCYILIECTBUMOCTb, XUMHUYECKOE pAaBHOBECUE M TEPMOJMHAMUKA COCTOSIHWM, HW3MEHEHHE
CBOOOJTHOW SHEPTHH M 3H- TAJBIINH, U3MEHEHHE CBOOOIHON SHEpruu B OMOpEaKIusX, TEIUIOTa
peakuuu, npou3BoACTBOATO.

18. CraumonapHbie PeXUMBI, 03T U (H3A-03TY MPOIIECCH], HE CTAIMOHAPHBIC PEKUMBI,
PEaKTOPHI C MOPIITHEBBIM ITOTOKOM.

19. IIpoekTrpoBaHUE OMOTEXHOJIOTHYECKUX MPOIECCOB (AHTHOMOTHKOB,
MOJIMCAaXxapua0B, BATAMUHOB, OPIraHUYECKUX KHCIIOT, PACTBOPUTEIIEH).

20. Metoap! ynpaBiIeHUsI TEXHOJIOTMYECKIMH PEKHUMaMHU M TIOJXO/IBI K
MacCIITaOMPOBAHUIO.

21. OcHOBHBIC BUIBI W THUIBI OOOPYIOBAHHS XHUMHUYCCKAX W OHOTEXHOJOTHYCCKUX
npousBocTB. Kimaccudukanus anmnapatypsl, KpUTEpUU BHIOOPAa OCHOBHOTO U BCTIOMOTATEILHOTO
000pyT0BaHUs.

22. Xumnueckue peakTopbl. Ob1iee yCTpOHCTBO, TUIIBI U BUJbI UCIIOJHEHUS KOPITYCOB.
Twurmo- Bble KOpITyca U OCHACTKA PEaKTOPOB M BCIIOMOTAaTEIBHBIX eMKOCTeH. CIioco0bl yCTaHOBKH
U 3aKpeIUIeHHs] KOPIYCOB anmnaparos.

23. TapauTypa eMKOCTHBIX COCYAOB U ammaparos. LI Tyneps! 1 (raHIeBble YIUIOTHEHUS,
OOOBIIIIKH, JTFOKH, CMOTPOBBIE OKHA, YKa3aTelIl YPOBHS.

24. OpraHmzanus TeII0O0OMEHHBIX TPOIECCOB B XHMHYECKHUX PEAKTOpax, KPUTEPUU
BbIOOPA TEMIIOHOCHUTETIS.

25. TlepememmBaroniyie ycTpoHCTBAa B XMMHUYECKHX peakTopax. Kpurepuum BbIOOpa U
pacuer Memanok. KoHCTpyKIIMU U cIIOCOOBI KPETUIEHUsT MEIIaOK.

26. YIUIOTHEHHUS BaJIOB MEIIAJIOK, KOHCTPYKTUBHBIE OCOOEHHOCTH M KPUTEPHH BHIOOpA.
AmnmnapaTsl C FepMETUYHBIM IPUBOJIOM.

27. VmnysnbcHble MeToJbl nepeMernnBanus. OOmias xapakTepucTuka (MperuMylnecTBa/
HEJIOCTATKN) 3TUX METOJOB. Y CTPOWCTBO U MPHHIUIIBI PA0OTHI THAPOJMHAMUYIECKOTO MTYJIbCATO-
pa, THEBMATUYECKOH MyJIbCAllMOHHON YCTAaHOBKH M JIEKTPOUMITYJIBCHOTO aIllapara.

28. VnTeHcugukaus Temiao- ¥ MacCOOOMEHHBIX MPOLIECCOB C MOMOIIBIO YIbTPa3ByKa.
YCeTpolCTBO U MPUHLIUIIBI paOOTHI YIbTPa3BYKOBBIX U3TydaTeNeH.

29. Hcnonp3oBaHWE BBICOKOYACTOTHOTO W3IMYYCHHS Uil MHTCHCHU(HKAIIMKA CYIIKH B
XUMHUYECKHX IPOU3BOCTBAX.

30. [IpoBemenne mporeccOB B TOHKOHM IUICHKE. YCTPOWCTBO ¥ TPUHIMIBI PabOTHI
YCTAHOBOK CO CTallMOHAPHBIM M MPUHYIUTEIbHBIM 00pa30BaHUEM IUIEHKU.

31. ABToKNaBb, KiaccH(UKalus, TPHHIUANB pPa0OTh.. [apHUTypa aBTOKIIABOB,
peoXpaHUTEIbHbIE YCTPOUCTBA.

32. OcoOeHHOCTH  yCTpoWCTBAa  OWOpeakTopoB, Kiaccupukamus.  bapOoraxHbIe
YCTPONCTBA, KOHCTPYKTUBHBIE 0COOEHHOCTH, pacueT. CriocoObl eHoTrameHns B OnopeaKTopax.

33. OcHoBHBIE TUIBI  (UIBTpOBaIBHOTO  OOOpymoBaHWs. Kpurtepum  BeIOOpa
(GWIBTPOBAIILHOTO 00OPYNOBaHMS. YCTPOMCTBO M MPUHLIMIT pabOThl JIPYK-, HYTY-(OUIBTPOB,
NaTPOHHBIX (HIIb- TPOB U GUIBTP-TIPECCOB.

34. Paznenenue cycrneH3uil B rpaBUTAIIMOHHOM M IIeHTpobOexHoM nose. Knaccudukanus
MPOMBIIIICHHBIX HEHTPUDYT U1 pa3ieneHus: CyCIeH3Hi.

35. OwibTpoBaJIbHAS almapaTypa HEMPEPbIBHOTO JAEHCTBHs. YCTPOHWCTBO M MPHHLUI
paboTbl GapabaHHBIX U JEHTOYHBIX (PUIBTPOB, a TAKXKE JICHTOUHBIX (HIBTP-TIPECCOB.
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36. Cymka B XHMMHUKO-(papMaleBTUYECKOH MPOMBIIIJICHHOCTH. THIBI CYIIMIOK HX
MpPEeUMYyIIe- CTBA/HEAOCTATKH, KPUTEPUH BBIOOpA.

37. Texuomormdeckue TpyOornpoBoasl. OCHOBHBIE CTaHIAPTHI M KIACCH(PUKAIUS
TpyOOIPOBO- 10B, MATEpHUAJIbI, CHIOCOOBI COSIMHEHUSI 1 MOHTaXa TPYOOIIPOBOIOB.

38. TpyOompoBoanas apmatypa. Kinaccudukaims, ycTpoHCTBO U MPUHIUI paboThI (Bce
THUIIBI, PACCMATPUBAEMbIC B JICKIUSX).

39. Ilepememienne MarepuasoB B XHUMHKO-(apMaIleBTUYECKOH MPOMBIIIJICHHOCTH.
Crioco6b! TPaHCIIOPTUPOBKH KUAKO(DA3HBIX CMecei 1o TpyOOoIIpoBoIaM.

40. M3menbueHHEe MOPOUIKOB, CTENEHb W3MEIbYCHHUS, OCOOCHHOCTH H3MENbYCHUs
pasnnyHbIX MartepuaynoB. CrnocoObl H3MeNbuU€HMs, MNPUHLUIB PaboThl  000pYHOBaHMS,
MCIIOJIb3YEMOTO JUIsl U3MEJIbUEHHUS.

41. Opranuzanusi NpOEKTHBIX paboT. OCHOBHBIE CTaJUU U ITAIbl MPOEKTHUPOBAHUS.
CocTaB TEXHHYECKOTO TMPOEKTa, OCHOBHBIE TpPEOOBaHHS K COJCPKAHUIO IPOCKTHOM
JIOKYMEHTAIUH.

42. ®axkTop MacmITaOMpOBaHUS B MPOEKTUPOBAHUU, MAaTEMaTHUECKOE MOJEIUpPOBAHUE
TEXHOJIO-THYECKHUI MTPOLIeCcCOB (TIPUMED).

43. MatepuanbHblii OanaHc Mpou3BoACTBa. Llenn u 3aqaum cocTaBieHUs] MaTepHaIHLHOTO
6a- nanca. Meroauka pacuera MaTepHajbHOIO OanaHca.

44, Oco0eHHOCTH pacyeTa MaTepUaIbHOro OajaHca MEePUOAMYECKHX U HENPEPBIBHBIX
pou3- BOACTB. MarepuanbHblil OanaHc npouecca hepMeHTaIHH.

45. TexHOJIOTMYECKUH  pacueT OCHOBHOTO obOopynoBanms. lLlenms w  3amaunm
TEXHOJIOTMYECKHUX pacueToB. Kputepuu BbIOOpa TEXHOIOTHYECKOTO 000PY10BaHUS.

46. MaTtemaTu4eckue MOJIEIHM PEaKTOPOB MOJHOTO CMELIEHHUS M MOJIHOTO BBITECHEHMS.
Pacuet 3¢h(hekTHBHOCTH KacKaza eMKOCTHBIX PEaKTOPOB.

47. Teopernueckue OCHOBBI pacyeTa YCTAHOBOK IEPUOJAUYECKOTO U HENPEPHIBHOTO
nercTBud. PacyeT mpoTOYHBIX peakTOPOB.

48. Pacyer m BBIOOp yCTAaHOBOK IEPHOAWYECKOTO JEHCTBUS Ha 3aJaHHYI0 MOIIHOCTh
IIPOU3BO/ICTBA.

49. Pacder u BBIOOp BCIIOMOTATEIHHOM ammaparypsl (XpaHWIUII, COOPHUKOB, MEPHUKOB,
03U~ PYIOIIUX YCTPOICTB).

50. TemnoBo#t pacueT TexHoJoruyeckoro oOopynoBaHus. CocTaBieHHEe YpaBHEHUI
TEIJIOBOTO OanaHca JUIsl pa3InyHbIX POU3BOJICTB.

51. Meroauka pacueTa COCTaBISIOIIUX TEIJIOBOro OanaHca (TEmaoBbIX 3((EeKToB
XUMHUYECKHX peakiuidi U (PU3MUECKUX MPOLECCOB, TEIIO BHOCUMOE U YHOCUMOE C UCXOAHBIMU U
KOHEY- HBIMHU TIPOJTYKTaMH ).

52. Metoauka pacueTa COCTaBISIONIMX TEMJOBOro OajaHca (TEIUIOBbIE IMOTEpU B
OKpYKarolllylocpeay, HarpeB anmnapara).

53. Pacuer BBIOOpP TEIJIOOOMEHHBIX YCTPOWCTB, TEIUIOHOCHTENCH, XJIaJarcHTOB,
U30JIIUOHHBIXMaTEPHUAJIOB.

54. OCOOEHHOCTH COCTaBJIEHMsI TEIUIOBOrO OajdaHca M METOJMKH pacueToB JUIs
nporeccoB pepMeHTaLNH.

55. TexHONOTHYECKHE  CXEMBI  MPOW3BOJACTBA, TNPUHIMIBI W  TpaBWiIa  HX
MPOEKTUPOBAHUS U TPAPUUECKOTO OTOOpaKEHUSI.

56. IIpaBuna GMP: TtpeGoBanust k 000pyIOBaHUIO, TPOLECCY TPOMU3BOJACTBA U
BEJICHUIO JIOKYMEHTAIIUH.
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KOMIIVIEKT TECTOB a5 npoMekyTouHOii atTectanuy (3a4eT) Mo THCHHILIHHE

OK3aMeH MPOBOJUTCS B BUAE UTOTOBOTO TECTA, COCTOALIETO U3 3aJaHUIM OTKPBITOIO U 3aKPHITOrO
tuna. [IpumepHble 3aJaHusl UTOTOBOTO TecTa MPHUBOAATCS HWKe B Tabmune «KOMIJIEKT OLEeHOYHBIX
MaTepHuaoB 1o aucuuiuimae «MoJIeTupoBaHue OMOTEXHOIOTUYECKUX MPOIIECCOBY.
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KoMnjieKT OeHOYHBbIX MaTepuaJoB MO JUCHUIIJIMHE «MOL[eJ'II/IPOBaHI/Ie OHOTEXHOJIOTHYECKHX nmpoueccoB»
3a,I[aHI/I$I 3aKPBITOI'O TUIIA — 2 MHUH. Ha OTBCT, 3aJlaHUs OTKPBITOI'O THUIIA — 5 MHH. Ha OTBET

BepHslii oTBET MM

Ne 3amanue BapuaHTe! 0TBETOB Ne Bepnoro Popmupyemas
n/n KOMIIETEHIIUS
OTBeETa
3ananus 3aKpbITOro THIA
1. CBocoOpa3HbIii HHCTPYMEHT TIO3HAHUS, 1) anaunor; 2) Mozenb OIIK 2
KOTOPBII HCClIeA0BaTeNb CTABUT MEXK LY 2) Mojens;
€000 1 0OBEKTOM U C 3) 00bEKT-3aMECTUTEN;
MIOMOIIIBI0 KOTOPOTO U3y4aeT UHTepecyromui | 4) abcTpakius
ero 00BbEKT — 3TO:
2. Hannume HEKOTOPBIX JaHHBIX 00 0OBEKTe- 1) nmocTpoeHus MOAemH; 1) noctpoeHus Mojenu OIIK 2
OpHUTHHAJIE HEOOXOIMMO Ha JTarle: 2) U3y4eHHs MOJIEIN;
3) mepeHoca 3HaHHH ¢ MOAENH Ha OOBEKT-OPUTHHAT;
4) MpOBEPKH U IPIMEHEHUSI 3HAHUI
3. [Ipu MonenmupoBaHUM UCTIONB30BAHHE 3HAHUK | 1) IIOCTPOCHUS MOJICIH; 4) IpoBepKH U IPIMEHEHUS 3HAHUI OIIK 2
JUTS TIOCTPOEHHSI 00001Iaroniel Teopun 2) U3y4eHHs MOJIEIN;
00BeKTa, ero IpeoOpa3oBaHMs HIIH 3) mepeHoca 3HaHHH ¢ MOAENH Ha 0OBEKT-OPUTHHAT;
YIpaBJICHUS MM NIPOUCXOANT HA 3Tare: 4) npoBepKH ¥ IPUMEHEHNUS 3HAHUH
4. [pu monenmupoBaHuy 3HAHUS 00 1) TOBTOPEHMS IIMKIIA MOJCITUPOBAHHS; 1) mOBTOpEHMS IIUKIIA MOJCITUPOBAHMUS OIIK 2
HCCIIEAYeMOM 00BEKTE PaCIIUPSIOTCS U 2) moCTpoeHUsI HOBOM TEOpUH 00BEKTA;
YTOYHSIIOTCSI, OLIMOKH B TIOCTPOSHUH MOJIeNH | 3) Mcnosb30BaHus criennpuyeckux Gopm adbCTpakimi,
HCTIPABJIAIOTCS, a TOCTPOCHHAS UCXOTHAS AQHAJIOTHH, TUIIOTE3;
MO/IeNb IOCTETIEHHO COBEPIIEHCTBYETCS 3a 4) nepeHoca 3HaHHUI C MOJIETIH Ha 00BEKT-OPUTHHAT
CYET:
5. JluHamMuueckue MOJEIH BBIICIISIIOT B 1) o ypOoBHIO MOJETHPYEMOT0 0OBEKTa B XO3HUCTBEHHOW | 4) 110 BpeMEHHOMY NPH3HAKY OIIK 2
OTJIEJIBHBIN KJIACC 10 CIEeAYIOIEeMy IPU3HAKy: | HepapXuu
2) 1o XapakTepy
3) mo npeaHa3HaYCHUIO (LETHN CO3JaHuUs U IPUMEHEHUS)
MoJenu
4) o BpeMEHHOMY IIPU3HAKY
5) no ¢opme 0TOOpaXKEeHUs MPUINHHO-CIIEACTBEHHBIX
cBA3€eil
6) 110 croco0y OTpaXKeHUsI TEHCTBUTEIHHOCTH
6. Kaxkoit u3 nepeyuciaeHHbIX METOIA0B 1) meron Dppoy-I'ypBuna 3) merox 'omopu OIIK 2
NIPUMEHSIETCA TP PELLIECHUU 3a]a41 2) METOA NCKYCCTBEHHOTO 0a3mnca
LIEJIOYNCIIEHHOTO 3) metox ['omopu
NIPOTPaMMHUPOBAHMUSL: 4) MeToi MUHUMAaJIbHONW CTOUMOCTH
7. B merone ['omopu JONONHUTENBHOE 1) X f(aij*)xj = f(bi*); 2) X f(aij*)xj > f(bi*) OIIK 2
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OTpaHUYCHUEC UMCCT BUA!

2) T f(aij*)xj > f(bi*);

3) X f(aij*)xj < f(bi*)
8. Ecnu B TpaHCIIOPTHOM 3a1a4e KOJIMYECTBO 1)BBIpOKACHHON 2)HeBBIPOKIEHHON OIIK 2
MOJIOXKUTEIBHBIX TIOCTABOK PaBHO N+M-1, e | 2)HEeBBIPOXKICHHOU
rae N — KOJIMYECTBO MOCTABIIUKOB, M — 3)BEIpakeHHOH
KOJIMYECTBO MOTpeOuTENEH, TO TaKas 3a1a4a
SIBISIETCSL:
9. [IpumepoM rpagieHTHBIX METOHOB, TIPH 1) metox ®@panka-Bynbda; 1) metox @panka-Bynsda OIIK 2
KOTOPOM HCCJIElyeMbIe TOUKH HE BBIXOAAT 32 | 2) MeTo MTpadHBIX (YHKINH;
TpaHUIBI 00JIACTH TOMYCTUMBIX PEIICHUHA 3) metox Eppoy-I'ypBuia;
3a7a4d SBJISCTCA: 4) npaBUIBHOTO OTBETA HET
10. MopaenupoBaHue — 3TO MPOLECC: 1) ucrionp3oBaHus aOCTPaKINi, aHAIOTUH, THIIOTE3, 4) mocTpoCHUs, H3YICHUS 1 OIIK 2
JIPYTHX KaTeTOPHH; MPUMEHEHHUS MOJIeINeH
2) METOJIOB ITO3HAHHUS;
3) Mo3HAHMS MHTEPECYIOIIETO NCCIe 0BaTENI 00bEKTa-
OpHTHHAJIA C TOMOILBIO MOJIEIH;
4) mocTpoeHUs, U3yUCHUS U IPUMEHEHUS MO/IeIel;
5) omocpeIoBaHHOTO MO3HAHUS C IIOMOIIBI0 0OBEKTOB-
3aMeCTUTENEH
3agaHusA OTKPBITOr0 THNA (B T.4. IPHMEPHbIE BONPOCHI K IK3aMEHY)
New/n Bompoc OtBeT (cocmasien 6 gude nPednoACeHUsL) PopwmHpyema
KOMITCTEHIIHS
1. MopaenupoBaHue — 3TO IPOLECC MopenupoBaHue — 3TO MPOLUECC MOCTPOCHHUS, U3YUEHHs U TPUMEHEHUS MOIeNei OIIK 2
2. IMpouecc MoaennpoBaHUs BKIIOYAET CyObekT (uccienoBarens), 00bEKT NCCIeIOBAHMS, MOJIEIIb SIBIISIFOTCS SJIEMEHTaMHU IIpoLecca OIIK 2
CIIEAYIOLIE DJIEMEHTBI: MOJICITUPOBAHUS
3. Ecnu pe3ynbrar cBsizaH ¢ IpU3HaAKaMu MepeHoca 3HaHUi ¢ MOIENTN Ha 0ObEKT-OpUTHHAI OIIK 2
CXOJICTBA OPUTHHAJIA U MOJIEINH, TO 3TO AAET
OCHOBAHHMS IPU MOZETHPOBAHNH MPOBOANTH
JTam:
4. IIpouecc MonenpoBaHUs SIBISIETCA: IIpouecc MonenupoBaHus ABJISIETCS YETIPEXITANHBIM LIMKJIOM OIIK 2
5. HopmaTuBHBIE MOJENTH BBIACTISAIOT B HopmatuBHBIE MOJENN BBIACIAIOT B OTAEIBHBIN KJIACC IO TPEAHA3HAUYECHHUIO (LIENH CO3[aHUS | OIIK 2
OT/IETHHBIN KIIACC MO CIEAYIONEMY MPU3HAKY | MPUMEHEHHs) MOJIEH
6. JuHamuueckue MOIEIH BBIACISIIOT B JuHamuueckre MOEIu BBIIEISIIOT B OTACIIBHBIN KJIACC 110 BpEMEHHOMY NIPU3HAKY OIIK 2
OTJICJIbHBIN KJIACC MO CIEeNYIOIEMY IPU3HAKY:
7. [Tpn MonenupoBaHuy KcoIb30BaHue 3HaHUK | [Ipn MozpennpoBaHUM HCIIOJIB30BaHUE 3HAHMH JUIS MOCTPOEHMsST 0000MIalomel Teopun 00beKTa, ero OIIK 2

JUIS TIOCTPOEHHsI 00001aronel Teopun
00beKTa, ero Npeodpa3oBaHmsl HIIH

npeo6pa303aHI/m WK YIIPABJICHUS UM IIPOUCXOJAUT Ha 3TAIIC ITPOBEPKU U NTPUMCHEHUA 3HAHMI
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YIpaBJICHUS UM NPOUCXOJUT HA STAIC:

8. CBoeoOpa3Hblil ”HCTPYMEHT MO3HAHUS, Mopenb — 3T0 cBOEOOpa3HbI HHCTPYMEHT ITO3HAHUSI, KOTOPBIH NCCIIEJOBATEIb CTABUT MEXAY COOOH OIIK 2
KOTOPBIN HCCIIeIOBATEINb CTABUT MEXIY 1 00BEKTOM U C TIOMOIIBIO KOTOPOTO M3Yy4aeT HHTEPECYIOINH er0 00BEKT
c000ii 1 0OBEKTOM U C
MIOMOIIBIO0 KOTOPOTO U3y4aeT HHTEPECYIOMINN
€ro 00BEKT — 3TO:
9. [Ipu monenmupoBaHUK 3HAHHS 00 IIpu momenmpoBaHWU 3HAHUS 00 HCCIETyeMOM OOBEKTE PACIIMPSIOTCS W YTOUHSIOTCS, OITUOKH H OIIK 2
uccaeyeMoM 00bEKTe PaCIINPIIOTCS U MOCTPOCHWM  MOJENM  HCHPABISAIOTCSA, a IIOCTPOCHHAs  HMCXOAHAsh  MOJENb  ITOCTENCHH(
YTOUHSIOTCS, OIIMOKH B IOCTPOSHUH MOJICNIM | COBEPILCHCTBYETCS 3a CUET HMOBTOPEHHS IUKIIA MOJCIHPOBAHUS
HCTIPABIISIIOTCS], @ TOCTPOSHHAS HCXOIHAS
MO/IETIb TOCTETICHHO COBEPIICHCTBYETCS 32
cyer
10. Hannume HEKOTOPBIX JaHHBIX 00 0OBEKTe- Ha sTane moctpoeHust Mojienni He0OXOIMMO HAJIMUUE HEKOTOPBIX JaHHBIX 00 00BEKTE-OpUrnHaie OIIK 2
OpHUTHHAJIE HEOOXOJMMO Ha dTaIre
11. Kak mcmnonp3yroTcst KOHTpOJbHBIE Ipynibl B | KOHTposbHBIE IPYMNIIBI MO3BOJSIOT CPAaBHUBATH PE3YNIBTAThl C SKCIEPUMEHTAIbHBIMU TPYIIIAMHU, YTO OIIK 2
SKCIEPUMEHTANBHBIX UCCIIEJOBAHUSAX? MO3BOJISIET OTIINYATh dQdekT ucciaenyemoro dakropa ot 3(pdexkToB MHBIX BO3JACHCTBHH, KOTOPHIM
MOJIBEPTal0TCs BCE YYACTHUKH IKCIIEPUMEHTA
12. Yr10 Takoe MeTa-aHaJINU3 U KAKOBa €ro Leib? Merta-aHanu3 — 93TO CTATUCTHUECKHA METOJl, KOTOPBIH OOBEIUHSAET PEe3yNbTaThl HECKOJIBKUX OIIK 2
HE3aBHUCHMBIX HCCJIEIOBAaHUH MO OJHOM M TOW >Ke TeMe Jyis IMOJy4eHHs OoJiee TOYHOW OLIEHKH
a¢dexTa WM SBICHUS, YTO IO3BOJSIET NMOBBICHTH OOOCHOBAaHHOCTH BBIBOJIOB M BBISIBUTH OOIIHE
TEHJCHIIIH, KOTOPbIe MOTYT ObITh HEOUEBHIHBI B OT/IEJILHBIX HCCIIEAOBAHUSIX
13. KakoBa ponp craructukn B 00paborke | CTaTuCTHKa TMO3BOJSIET KOJIMYECTBEHHO aHAIM3UPOBATH JAHHBIC, BBUIBISATH 3aKOHOMEPHOCTH W OIIK 2
PE3yNIBTaTOB UCCIIEJOBAaHHUHN? JiesiaTh 000CHOBAHHbIE BBIBOJIBI
14. Uro Takoe BHIOOpKA M KaKWe BHIBI BBEIOOPOK | DTO CirydaiiHO OTOOpaHHbIE €IHMHUIIBI TeHEepaJbHOH COBOKYITHOCTH, IOCTATOYHBIE JUIS TOTO, YTOOBI B OIIK 2
CyIIECTBYIOT? Hel ObUTH BBIPA)KEHBI CYIIECTBEHHBIC YEPTHl H3Y4aeMOTO paclpe/ieeHNs; BUbI BHIOOPOK BKIFOUAIOT
MPOCTYIO CIYYaiHYI0, CHCTEMaTHYECKYI0, CTPATH(PHUIIMPOBAHHYIO, KIACTEPHYIO U CEPUHHYIO
15. B uwem 3akmouaercs pasmnume Mexay | CiydaitHas BbiOOpKa BbIOMpaeTcsi Oe3 NMpeaBapHUTENIBHBIX KPUTEPHEB, TOT/Aa KAaK CHCTEMaTHYecKas OIIK 2
CIlyJalHO! M CHCTEMaTHYECKOH BBIOOPKOH? BBIOOPKA OCHOBBIBAETCSI HA 3apaHee ONpeJeJICHHOM KPUTEPUHI
Kommiekr OLCHOYHBIX MATEPHUAJIOB MO TUCHHUILIMHE «MO}IeJ'll/IpOBaHI/Ie OMOTEXHOJIOrHYeCKHuX nmpouecconB»
3a[[aHI/ISI 3aKPBITOTO THUIIA — 2 MUH. Ha OTBCT, 3aJaHHd OTKPBITOTO THIIA — 5 MHH. Ha OTBET
Bepnbiit oTBeT Mn
Ne dopmupyemas
3al[aHI/IC BapI/IaHTBI OTBCTOB Ne BCpPHOT'O
n/m KOMIICTCHII WA
OTBE€Ta
3anaHus 3aKpbITOr0 THNA
1. IIpouecc MoenupoBaHus BKIOYAET 1) cyOBeKT (uccnenoBaTenb), 0OBEKT UCCIIEA0BaHNS, 1) cyOBeKT (uccnenoBaTeinb), OOBEKT OIIK 3

CJICAYIOINE DJICMCHTDI:

MOJIEITb;
2) no3HaouMi cyObEeKT M HO3HABAEMblil 00BEKT;

HUCCICA0BAHUA, MOACIIb
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3) rumnoTtesa, 3HaHUsI, MOJEIb;
4) 00BEKT-OpUTHHAI, CUCTEMA 3HAHHIT 00 00beKTe-
OpuUruHaie, CyObeKT

2. Ecnu pe3ynbTat cBsi3aH ¢ IpU3HaAKaMHU 1) nocTpoenus Mmozeny; 3) nepeHoca 3HaHUil ¢ MOJieNu Ha OIIK 3
CXOJICTBA OPUTHHAIA U MOJEIH, TO 3TO JaeT 2) N3y4eHUs MOJICIIH; 00BEKT-OpUTHHAI
OCHOBaHMS IPH MOJCTHPOBAHUH TPOBOANTH 3) mepeHoca 3HaHUI ¢ MO/IENN HAa OOBEKT-OPUTHHAI;
JTaIl: 4) mpoBepKH U MPUMEHCHHS 3HAHUH
3. IIpouecc MoaenMpOBaHUS SBISETCS: 1) ABYX3TAITHBIM ITHKIIOM; 3) 4eTBIpEeX3TAITHBIM IAKIOM OIIK 3
2) TpEX3TaIHBIM [UKIIOM;
3) YeTHIpEX3TAIHBIM [UKIIOM;
4) HEIMKJINYHBIM POLIECCOM
4, HopmatuBHBIE MOJIETTH BBIAEISIOT B 1) 10 YPOBHIO MOJICIUPYEMOT0 OOBEKTa B XO3SHCTBEHHOW | 3) 1O MpeHa3HaYeHUIo (1eIH OIIK 3
OTJIENIBHBIHN KJIAacC 10 CIeNyIoleMy IpU3HaKy: | HepapXuu; CO3JIaHMs U IPUMEHEHUS) MOJIeNU
2) 1o xapaxTepy;
3) o npeaHa3HaYeHUIO (IIETTU CO3/IaHusl U IPUMEHEHUSI )
MOJIeNH;
4) mo BpeMEeHHOMY IPU3HAKY;
5) o dpopme oToOpaskeHU IPUIHMHHO-CIICICTBEHHBIX
CBSI3CH;
6) mo cnoco0y OTpaXKEeHUsI JeHCTBUTEILHOCTH
5, 3aayu MHOTOMEPHON ONTUMHU3ALIUN 1) KOJIMYECTBO MEPEMEHHBIX 1) KOMUYECTBO IEPEMEHHBIX OIIK 3
BBIJICTISIFOT B OTJIENIBHBIN KIIACC 10 2) oTpakeHHe BIUSHUS CITy4aifHbIX (PaKTOpPOB
CJIeTyIONIEMy NMPU3HAKY KJIaCCU(HUKAIIUN: 3) oToOpaXkeHUE BIMSHUS BPEMEH
4) crpykTypa QyHKOMH, KOTOpbIE BXOAAT B COCTAB 33/1a4H
0. Kakoii BUl ONTHMH3aMOHHOM 331241 1) 3aaua onpeeneHus! ONTUMAIBHOTO IUIaHa 4) 3a1a4a 0 Ha3HAYCHUAX
oTpeienseT NpUBeIeHHAst MaTeMaTHIeCKast HPOHU3BOJICTBA
MOJIeNIb? 2) 3ajjaua COCTaBJICHUSI CMECH
3) TpaHcmopTHas 3a7a4a
4) 3a1a4a 0 HA3HAYCHUAX
7. B maremaruueckoit Mojenu 3aaumn 1) TOJIEKO TMHEWHBIMHU 3) KaKk TUHEHHBIMU, TaK U
[EJIOYUCIIEHHOTO MPOrPaMMHUPOBAHUS 2) TOTBKO HEMUHEHHBIMU HEJTMHEHHBIMU
nesnesast YHKIHS U QYHKIUH B CHCTEME 3) KaK JIMHEHHBIMH, TaK U HETMHEHHBIMU
OTpaHWYEHUH MOTYT OBITh
8. JpoOHas yacTs yncIa: 1) BeTMUYMHA MTOJIOKHUTENbHAS; 3) 3aBUCHUT OT 3HaKa YUCIIa
2) BeMMYMHA OTPHLIATEIIbHAS;
3) 3aBHCHT OT 3HaKa yucia
0. MoxeT 11 TpaHCIIOpTHas 331242 UMETh 1) na 3) npu onpesieNeHHBIX YCIOBUIX
HECKOJILKO ONITHMAIIBHBIX PEIICHNH, 2) HeT

o0ecreynBaoIIMX OJJMHAKOBYIO CyMMapHYyIO
CTOMMOCTbh NIEPEBO30K:

3) npu OnpeCTICHHBIX YCIOBUIX
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10. Ecnu B TpancnoptHoii 3agaue (T3) 1) OTKpBITOI; 1) OTKpBITOI;
CyMMapHasi MOIIHOCTb IIOCTAaBIKOB 2) 3aKpBITOM;
MPEBOCXOIUT CYMMapHYI0 NOTPEOHOCTh 3) cmemaHHOM
notpeduTenei, To takas T3 Ha3pIBaeTCA:
3agaHusl OTKPBHITOrO THNA (B T.4Y. IPMMEpPHbIe BONPOCHI K IK3aMEHY)
> Bomnpoc OtBer (cocmasnen 6 sude npeonoxceHus) Popmmpyemas
1/ KOMIIETEHIIHS

1. KakoBbl oOcHOBHBIE MeTOABI BU3yanu3anuu | OCHOBHBIE METOIbI BKIIOYAIOT TpadHKH, AMArpaMMbl, TaOnumbl 1 HHGOrpaduKy 1T yNPOIICHUS OIIK 3
JIaHHBIX? BOCIIPUATHS MH(POPMAIHH

2. KakoBo 3HaueHwe normMaTh3Ma B HaydHBIX | /lorMaTW3M CTaBHT MOJ COMHEHHE OOBEKTHBHOCTH HCCIICIOBAHUH, NIPEAOTBpalIas OTKPHITOCTH K OIIK 3
HCCIICIOBaHUAX? HOBBIM HMJIESIM U 3aMeJUIsIsI Tporpecc

3. KakoBa poJib runoTessl B mpoliecce HayqyHoro | ['mmoTesa HampaBiseT MCCIe0BaTeNbCKUIl MpoLece, Onpeelisis ero LeJid U HalpaBJIeHHOCTh cOopa OIIK 3
noucka? JTAHHBIX

4, 3ayeM HEoOX0aUMO (OPMYJIHPOBATH BHIBOABI | BBIBO/BI HOABOMAT UTOTU HCCIIEA0OBAHU, 000011ast pe3yabTaThl U YKa3bIBasi Ha UX MIPAKTUUECKOE WIIN OIIK 3
B Hay4YHbIX paborax? TEOpPEeTUYECKOE 3HAUCHHE

5. Uro Takoe MHTEpIIpeTalys AaHHBIX U Kak oHa | MHTepnpeTanuss HaHHBIX — O3TO TIpoOlLeCC aHajgu3a U OOBSICHEHHUS pe3ylbTaToB, KOTOPBI OIIK 3
BIIHSIET HA BBIBOJBI? HEMOCPEJICTBEHHO BIMAET Ha JaHHBIE BBIBOJBI U UX 3HAYUMOCTh

0. KakoBa 3Ha4MMOCTb nUTEpaTypHOTo 0030pa B | JIuTepaTypHblii 0030p MO3BONAET IOHATH TEKYIIee COCTOSIHWE 3HAHMH, BBIIBUTH MpPOOETBl H OIIK 3
HAYYHOM HCCJICZIOBaHUH? 000CHOBaTh HEOOXOJMMOCTh HOBOTO MCCIIEJOBAHUS

7. Uro Takoe MCCle0BaTeIbCKUNA BONMPOC U Kak | McclieoBaTenbCKuii BOMPOC — 3TO YETKO CHOpMYTUpOBaHHAs MpobiieMa, KOTOPYH HEOOXOAMMO OIIK 3
ero copMyIrpoBaTh? HCCIIeI0BaTh, M OHA JIOJDKHA OBITh SICHOW M criel(UIHON

8. Kak cBsi3aHbI MOHATHS «HaydHas mapagurma» | Haydnas mapagurma — 3To oOlienpuHATas TEOpHs B HayKe, a Hay4Has PEBOJIOLUS — 3TO CMEHa OIIK 3
U «HAY4Hasl pEBOJIIOLUSIN? apagurmbl IpU HAKOIUIEHMH aHOMAJINHI, HECOOTBETCTBYIOIIMX CYIIECTBYIOIMM MOJENSIM

0. Kak 00ocHOBaTh BBEIOOD Mmerona | Beibop Merona MOMKEH OCHOBBIBATH HA IEJNM HCCIIEAOBAHUS, XapaKTEPUCTHKAX OOBEKTa W OIIK 3
UCCIIEI0BaHUs? JIOCTYIIHBIX pecypcax, odecreunBasi MAaKCHMAJIbHYIO BAJIMJHOCTh M HaJIe)KHOCTh

10. | Yro Takoe nepBUYHBIE U BTOPUUHBIE AaHHbIe? | [lepBHuHbIC TaHHBIE COOMPAIOTCS HEMOCPEACTBEHHO HCCIIE0BATENEM, a BTOPUYHBIE JJaHHBIE — 3TO OIIK 3

yKe CYHIECTBYIOIME AaHHbIe, COOpaHHbIE APYTUMH aBTOPaAMH

11. | KakoBa ponps aHHOTannu ¥ pe3ioMe B HAy4HOH | AHHOTALMs W pe3toMe 00ECHeuMBalOT KpaTKHH 0030p COAEp’KaHWsl MCCIIeOBAHMS, YTO YHPOIIAET OIIK 3
nyoaukanuu? YUTATENSIM IOHMMAaHUE €r0 OCHOBHBIX LI€JIeH U pe3yIbTaToOB

12. | Yro Takoe omepanmoHamu3anus nepeMeHHbIX | OnepanuoHanu3amyss — 3TO MPOIECC CTPOroro NpeoOpa3oBaHUs MEPEMEHHBIX B HM3MEpUMBbIE OIIK 3
U I0YEMY OHA Ba)kHa? (aKTOpBI, YTO BAXKHO JJIs1 00ECIIeUeHHs] YETKOCTH U BOCIIPOM3BOANMOCTH HCCIIEAOBAHNUS

13. | Kakue acnexTsl HE0OXOIMMO y4WTHIBaTh NpH | HyXXHO y4IHWTHIBaTh aKTyalbHOCTb, PELEH3UPYEMOCTb, METOAOJIOTHYECKYI0 CTPOTOCTh WM BIHSHUE OIIK 3
BbIOOpE HAyYHOH CTATBU JUIS JINTEPATYpPHOTO | CTAaThH HA MPEIMET UCCIEIOBAHU
0630pa?

14. | Kak MOXXHO rapaHTUpOBaTb HaJeXKHOCTh U | HageKHOCTh M BAJMIAHOCTH MOKHO TapaHTUPOBATh IIyTEM IPUMEHEHMs CTaHAAPTU3UPOBAHHBIX OIIK 3
BaJIMJHOCTh N3MEPEHUH B HCCIEIOBAHUH? HWHCTPYMEHTOB M METOJIOB, a TAKXKe MPEIBAPUTEILHOT0 TECTHPOBAHHS

15. | Yro Takoe miaH uccieAoBaHHMA W Kakue ero | [lmaH wcciemoBaHUs — 3TO JOKYMEHT, KOTOPBIH COJEPKUT MOAPOOHOE OMHCAHME IeNel, 3a1aq H OIIK 3

DJIEMEHTHI?

METOJIOB IPOBENEHI HAyYHOTO WM MPHUKIATHOTO MCCIEIOBAHUS; COACPIKUT 3ar0JIOBOK, BBEICHHUE,
0030p JnHUTEpaTyphl, COOCTBEHHO IENH W 3aJa4dl WCCICIOBAHHS, METOIOJIOTHIO, OXXKHIAEMBIC
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| pe3ynbTaThl U Oubsmorpaduio

KoMmjieKkT oeHOYHbIX MaTepuaJIoB MO TUCHUILVIMHE «MOI[eJII/IPOBaHI/Ie OMOTEXHOJIOrHYeCKHX IpoueccoB»
3al[aHI/I$I 3aKPBITOTO THUIIA — 2 MMH. Ha OTBCT, 3aJaHHd OTKPBITOTO THIIA — 5 MHH. Ha OTBET

Bepnbiit otBeT ninun

Ne 3ananue BapuanTel oTBETOB Ne BepHoro PopwHpyenmas
n/n KOMIICTCHI A
OTBCTAa
3aIlaHI/Iﬂ 3aKPLITOI'0 THIIA
1. Kakoli n3 moaxo/10B mpeuMyIecTBEHHO 1) KoHTeHT-aHaATU3 2) CtaTucTHYeCKuii aHaIn3 OIIK 7
HCTIONB3YETCS JJIs 00paboTKU 2) CrarucTHYeCKuil aHaIH3
KOJINYECTBEHHBIX JJAHHBIX? 3) KauecTBeHHBIN aHATH3
4) CpaBHHTEIBHBIN aHAIN3
2. | Kakoii a71eMeHT He SBIETCSA YacThIO 1) TlocranoBka 3a1a4u 3) OOcyxaeHue pe3ysIbTaToB OIIK 7
uccie0BaHus B 001acTy HayuHbIX MeTofoB? | 2) IlpoBeneHue sKcriepuMeHTa
3) O6cyxkneHne pe3yIbTaToB
4) Amnanus 1aHHBIX
3. Kakoii u3 cieayromux Meto/i0B npeamnonaraer | 1) JlabopatopHblii IKCIEPUMEHT 2) [loneBoii SKcrIEepUMEHT OIIK7
W3yUYCHHE SBJICHUHN B €CTECTBEHHBIX 2) TloneBoit IKCIIEPUMEHT
YCIOBUSIX? 3) Omnpoc
4) MopaenupoBaHue
4. Kakoii 13 moaxo10B 0OBIYHO HCIIONB3YETCS 1) DOmnupuveckuit 2) Teopernyeckwii OIIK 7
JUTst QOPMHUPOBAHUS TUITOTE3BI? 2) TeopeTHyeckuii
3) OnucareabHbIN
4) VIHKIO3WBHBIH
5. UYro sBiIsIeTCS OCHOBHBIM METOJIOM HAY4YHOT'O 1) Henyxums 3) HaGmroaenve OIIK 7
Mo3HaHuUs? 2) Unpyxuust
3)HaGmonenue
4) OMIUPHIECKHIA METOT
6. Kakoe u3 ciaenyronux onpeaeieH i 1)HaGop morm u yoexaeHui 4) TIyTh K KOHEYHOMY 3HAHHIO OIIK 7
HanboJiee TOYHO OTPaXKaeT CyTh HAyKn? 2) CucTeMa 3HaHHUH, OCHOBaHHAs HAa 00BbEKTHBHOM
HCCIIEeJOBAaHUU
3)IIpouecc pa3MbILIICHHS U IO3HAHUS
4)I1yTh K KOHEYHOMY 3HAHHUIO
7. UYro xapakTepHO IJIs1 KAUECTBEHHOIO METOa 1) Hcnonp3oBaHUE YUCEN M CTATUCTUYECKUX METOJOB 2) COop u aHANH3 TEKCTOBOH OIIK 7

HCCIEIOBaHUA?

2) COop u aHamM3 TEKCTOBOH HH(OPMALUH
3) OrleHKa TUMOTE3 B YCIOBHUSIX JTab0paTopuu
4) OOBEKTUBHBIE H3MEPEHHSI

nHpOpPMAITUH
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8. Kakoe yTBepikIeHHE 0 HAyYHBIX 1) OHH MOMOTAIOT YIPOIIATH UCCICAYEMbIC SBICHUS 4) OHu Bcera SIBISIOTCS UCTHHOM OIIK7
TEOPETHYECKUX MOJAEISIX HEBEPHO? 2) OHu MOTYT OBITH OMPOBEPTHYTHI HOBBIMU TAHHBIMU
3) Omu ciyKaT OCHOBOH TS BBIIBUYKCHHUS HOBBIX
THIIOTE3
4) OnHu Bcerja sABJISIOTCS HCTHHOMN
0. UYro Takoe «I0Ka3aTeIhCTBa» B HAYIHOH 1) OxoHuaTenbHBIC HAKTHI 3) Coop unbopMaluu 1is OIIK 7
pa60Te? 2) I[OKaSaHHBIe TEOpUHN HOAAEPIKKU THUIIOTEZBI
3) Coop uHpopMaIKK I TOAJCPIKKU TUIIOTE3bI
4) MHeHHs COCTOSIBIIMXCS ABTOPHTETOB
10. | Kakoii u3 cnenyromux TUIIOB UCCIIEJOBAaHUN 1) KadecTBeHHOE HCCIIEIOBAHIE 3) KonnuecTBeHHOE HCCICIOBAHNE OIIK 7
XapaKTepU3yeTcs HCIIOJb30BaHMEM OONBIIHX | 2) DMIUPUYECKOE HCCIICIOBaHIE
BBIOOPOK U KOJMYECTBEHHBIX METO/IOB? 3) KomnuvecTBeHHOE HCCIIETIOBAHIE
4) TeopeTnueckoe HCCIeI0BAHIE
3agaHusi OTKPBITOrO THNA (B T.4Y. IPUMEPHbIE BOMPOCHI K IK3aMEHY)
N Bomnpoc OtBet (cocmasnen 6 sude npednodxceHust) PopmHpyemas
n/n KOMIICTCHLIN A
1. KakoBa BakHOCTP Hay4yHBIX KOH(epeHnmi | Hayunsle KoH(EepeHINHM IO3BOJSIOT HCCIECIOBATEIsIM IIPEACTaBHTh CBOM pabOTHI, OOMEHSATHCS OIIK 7
JUISL ICCIIeToBaTeei? UACSMH U HUIAANTh NpoecCHOHAIbHBIE KOHTaKThI
2. KakoBbl  ocHOBHBIE KpuTepuu KadecTBa | OCHOBHbIE KPUTEPHH BKIIOYAIOT METOJOJIOTHYECKYI0 CTPOTOCTh, 3THYHOCTb, OOBEKTHBHOCTD, OIIK 7
HAayYYHOT'O MCCIIeI0BaHMA? PeNpe3eHTaTUBHOCTh BEIOOPKH M Ha/IS)KHOCTh JAHHBIX.
3. Yro HEOOXOAMMO YUUTHIBATh NP MOATOTOBKE | HeoOXoaumMo dYeTKO IpeACTaBHTh LEMH HCCICIOBAaHMS, METOABI M DPE3yNbTaThl, a Takke ObITh OIIK 7
K 3aIIUTe HAyYHOH paboThI? TOTOBBIM K KPUTHKE U BOIIPOCAM OT KOMHCCHH
4, KakoBel mpemmymiectBa W HejmocTtatku | [IpemMyinecTBa BKIIIOYArOT pacUIMpeHHE NEPCHEKTHB W WHTErpaluio 3HaHWH, a HEJOCTATKH MOTYT OIIK7
MEKANCIUIUIMHAPHBIX UCCIIEJOBAHNH]? 3aKJIFOYATHCS B CIIOKHOCTH KOOPAMHAILIMH MEXly AUCIMIUIMHAMUI
5. Kak commanensle n KynbTypHble (akTopsl | ColmanbHble U KyIbTYpHBIE (aKTOPBI MOTYT BIUATH HA (GOPMYIMPOBAHUE NCCIIEI0BATEIbCKIX OIIK 7
MOT'YT HOBJIMSTh HA HAYYHOE HCClIeIoBaHne? | BONPOCOB, BEIOOP METOJIOB M MHTEPIIPETALHNIO PE3YJIbTATOB, CO34aBasi TOTCHIMAIIbHBIE IPE/IB3ATOCTH
0. OnummTe OCHOBHBIE METOJIBI HAYYHOTO OCHOBHBIE METOJIBl HAYYHOT'O HCCIIEJOBAHMS BKIIOYAIOT HAOIIONEHHE, 3KCIICPUMEHTHI, OIPOCH, OIIK 7
UCCIIeI0BaHMUS aHaIM3 JIOKYMEHTOB M CTATUCTHUYECKHE METOIbI, KOTOpbIE MCIOJB3YIOTCS Juis cOOpa M aHajiu3a
JIAHHBIX C LEJIbIO MOJY4YEHHsI HaJIe)KHBIX BHIBOJIOB M 0000OIICHHUIT B pa3IM4HBIX 00JIACTAX 3HAHUH
7. B ueM 3axirouaeTcs OTIIMUUE MEXTY OMIUpUYECKHe HWCCIEIOBAaHUS OPUEHTHPOBAHBI Ha COOp AAHHBIX W HAONIOICHWH, B TO BpeMs Kak OIIK 7
AMITUPUYECKHM U TEOPETUUECKUM TEOpeTHYEeCKUe ncciieJoBaHus (POKYCHPYIOTCS Ha pa3paboTKe TeopHii 1 Mojiesen
HCCIIETOBAaHUSAMU?
8. KakoBbl OCHOBHBIE 3Tallbl HAYYHOTO OCHOBHBIE 3Tallbl BKJIIOYAIOT HAOIIOACHHE, MOCTAaHOBKY BOIPOCOB, (OPMYIHPOBAaHHME THIIOTE3, OIIK 7
WCCIIEIOBaHMSA? 9KCIIEPUMEHT, aHaJIHM3 JaHHbIX U (JOPMYJIMPOBaHIE BHIBOBOJIOB
0. Uro Takoe HayKa M KaKoBa €€ poJib B OTO CHCTEeMaTH3MPOBAHHOE 3HAaHWE O TMPUpPOAEe W OOIIecCTBe, CIOCOOCTBYIOIIEE PA3BUTHIO OIIK7
COBpPEMEHHOM obuiecTBe? TEXHOJIOTHH M yIyUIICHUIO Ka4eCTBa KU3HU
10. | Yro Takoe nepeMeHHbIE B HAYUHBIX [lepemeHHbIE — 3TO XapaKTEPUCTHKHA WIM COOBITHSA, KOTOPHIE MOTYT M3MEHSTHCS U BIHMATH Ha OIIK 7
UCCIeIOBaHUAX? pe3yNbTaThl UCCIIEI0BaHUS
11. | Ilpu momenupoBanuu 3HaHUs 00 [Ipn MopnenupoBaHuMu 3HaHMS 00 HCCIEIYeMOM OOBEKTE PACIIMPSIOTCS W YTOYHSIOTCS, OLIMOKU E OIIK 7
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ucciIeayeMOM 00bEKTe PACIIUPSIOTCS 1
YTOYHSIOTCS, OLTMOKH B TIOCTPOSHUH MOJICIIH
UCTIPABIIAIOTCS, a HOCTPOSHHAS HCXOJHAs
MOJIETIb IOCTENIEHHO COBEPIIEHCTBYETCS 32
cuer

NOCTPOCHUU MOACIN UCIIPABJIAIOTCA, a NOCTPOCHHAsA HcxoaHasa MOICIb IOCTCIICHH(
COBCPUICHCTBYCTCA 3a CUCT MOBTOPCHUA LIUKIIA MOACINPOBAHUA

12. HopmartuBHble MOZENN BBIACISIOT B HopmaTuBHBIE MOIeNM BBIOCISIOT B OTAEIBHBIN KJIACC IO TPEAHA3HAUYCHUIO (LIENH CO3MaHUS H OIIK7
OTJENBHBIN KJIACC TI0 CICTYIOIEMY IPU3HAKy | MPUMEHEHHUs) MOJCITH

13. | JlmHaMHU4IecKre MOJIEIH BBIACIISAIOT B JmHaMUYecKre MOJICIH BEIICIIAIOT B OTACIBHEIHN KIIACC IO BPEMEHHOMY IIPU3HAKY OIIK 7
OTJENBHBIN KJIACC 110 CICIYIOIEMY IPHU3HAKY:

14. | Ipu MomenmupoBaHHUHU HCTIONB30BaHKUE 3HAHUK | [Ipy MOIETHUpPOBaHWHN HMCIIONB30BAaHUE 3HAHUH I MOCTPOSHHUS 0000IIaromeil Teopur 00beKTa, ero OIIK 7
JUTS IOCTPOCHUS 0000IIaroe Teopun mpeoOpa3oBaHuUs WK YIIPABICHUS UM IIPOUCXOINT HA 3TAIe MPOBEPKH U IPUMEHECHUS 3HAHUN
00beKTa, ero Npeodpa3oBaHus HIH
YIpaBJI€HUS UM IIPOUCXOAUT Ha JTaIllE:

15. | Ipouecc MoaenupoBanus BKIIOYAET CyOBekT (uccienoBareib), 00bEKT HCCIICIOBAHNUS, MOJICIb SABISIOTCS JIEMEHTaMH Ipoliecca OIIK 7

CJICAYIOMNE DJICMCHTBI:

MOACIMPOBAHUSA
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