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1. esan ocBOeHUS TUCHUIINHBI.

Henbro ocBOeHUsI TMCUMILVINHBI SIBIIETCA U3YUYEHUE OCHOBHBIX HANpPABICHUN
OMOTEXHOJIOTUH KaK CHOCOOOB MOJYYEHUs MOJIE3HBIX MPOAYKTOB B YIPABISIEMBIX
OMOTEXHOJOTUYECKUX MPOLECCax C MCIOJIb30BAHUEM MOHOKYJIBTYpP M acCOLUalUi
MUKPOOPTAaHU3MOB, KYJIbTYP KJIETOK PAaCTCHUMN, )KUBOTHBIX U ()EPMEHTOB.

K 3amayam u3ydeHUs TUCHUIUIMHBI CIEAYET OTHECTH MPUOOPETEHHE CTYJIEHTOM
MPAaKTUYECKUX 3HAHUW W HAaBBIKOB, HEOOXOJIUMBIX OYyIyIIEeMy CHEUUATUCTY IS
00OCHOBaHHBIX PELIEHUH, MPU OpPraHU3alUU U NPOBEJECHUU OMOTEXHOJOTMYECKHUX
poleccoB B Oynyuieil npodeccuoHanbHON NEATEIbHOCTH.

[Ipouecc nM3yyeHus: AMCHMIUIMHBI HAMpaBlieH HAa (GOPMHUPOBAHUE CIIETYIOIINX
komneTreHui (B coorBercTBUE ¢ GI'OC BO 1 TpeboBaHMsIM K pe3yjbTaTaM OCBOSHUS
OIIOII):

o0mexkyabTypHbIX (OK):

CIIOCOOHOCTHIO K KOMMYHUKAIIMK B YCTHOM M MUCbMEHHOM (hopMax Ha pyCCKOM
Y UHOCTPAHHOM SI3bIKax JIJIsl pelIeHUs 3a7a4 MEXJIMYHOCTHOTO U MEXKYJIBTYPHOIO
B3aumoeiictus (OK-5);

CIOCOOHOCTBIO K caMOOpraHu3aIui u camoobpaszopanuio (OK-7);

odmenpodeccuonanbubix (OIIK):

CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO  HCIIOJNB30BAaTh  OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMIUIMH B MPOPECCUOHAIBHON AESITeNIbHOCTH, IPUMEHSTh
METOJIbI MaTeMaTHYeCKOro aHalu3a W MOJCIMPOBAHUS, TEOPETHUYECKOro U
IKCIepUMEHTaNBHOTO uccnenoBanus (OIIK-2);

npodeccnonanbubie (IIK):

CIIOCOOHOCTBIO pabOTaTh C HAYYHO-TEXHUUECKOU MH(OpMaIuel, HCTI0Ib30BaTh
POCCUICKUI U MEKIyHAPOIHBIN OMBIT B IpodeccuonansHoi aestensuoctu (ITK-8);

BJIQJICHHEM IUIAHMPOBAHUS OKCIEpUMEHTa, OOpabOTKM | TMpeCTaBICHUS
noayueHHbIX pe3ynbratoB (I1K-10).

2. Mecto nucuumiaunbl B cTpykrype OOII 6akanaBpuara

Huctmmummaa  «OCHOBBI OMOTEXHOJIOTUM» OTHOCHUTCS K  4YHCIy
nmpoeccuoHanbHbBIX yUeOHBIX AUCIUIUIMH BapuaTUBHON "acTtu O6a3zoBoro mukia (b1)
OCHOBHOM 00pa3oBaTenbHOMN MPOrpaMMbl OakagaBpuaTa.

Huctmmuimaa  «OCHOBBI  OMOTEXHOJIOTHH»  B3aWMOCBSI3aHA  JIOTHUYECKH U
COJZIePKATEIIbHO-METOIMUECKH CO CICAYIONIMMH TuciurinHaMu 1 npaktukamu OOTI:

B ocnoenoti vacmu 6azosoeo yuxia (b1.1):
Opranuueckast XUMHs
OO6u1as 6uonorus U MUKPOOHOIOTHS
buoxumusa KP
dusuka

OcHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTHIMA

B sapuamusnoii yvacmu 6azosoeo yuxna (b1.2)



TexHonoruu paboTel ¢ 6a3aMu TaHHBIX
OcHoBbI TexHONIOrHYecKkux nponeccon KII

AHanuTudeckas XUMUsI U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IG MECTOJbI aHAJIN3a

XuMus OMOJIOTMYSCKH aKTHBHBIX BCIICCTB
HpI/IKJIaIIHOG ABTOMATU3NPOBAHHOC IMTPOCKTUPOBAHUC

B uwacmu 6azos6020 yuxna «oucyuniunst no evioopy (b1.3)
TexHoI0THs TTOTyYeHHS] OMOTEXHOIOTHYECKHUX MTPOTyKTOB

buodusuka

duznyeckre METoIbl B OMOTEXHOJIOTMYECKOM MPOU3BO/ICTBE
MeTtonbl cepTUUKaUU U KOHTPOJIS B OMOTEXHOJIOTMYECKOM TpoIiecce

KoHTpoab 6MO0TEXHOIOrHUECKOM MPOAYKIIUH

3. IlepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO TUCHMUILINHE
(Moay/110), COOTHECEHHbIE € IVIAHUPYEMBbIMH pe3yJibTaTaAMHU OCBOCHUS

o0pa3oBaTe/IbHOM MPOTrPAMMBI.

B pesynbpraTe ocBOCHMS AUCIUILUIUHBI (MOIYIIs) Y 00yyaroumxcsi GOpMHUPYIOTCS
CJIEIYIONIME KOMIIETEHIIMM U JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIOIIUE PEe3yIbTaThl
oOy4eHHsI Kak dTarn (GOPMUPOBAHUS COOTBETCTBYIONTUX KOMIIETSHIIUI:

B pe3yabTare

TOTOBHOCTbIO
UCIIOJIb30BATh OCHOBHBIC
3aKOHbI
€CTeCTBEHHOHAYYHBIX
JMCIUTUIAH B
npodeccuoHaIbHOM
NeSITEeTbHOCTH,
PUMEHSTh METO/IbI
MaTeMaTH4YECKOTO
aHamM3a u
MOJICJIMPOBAHMUS,
TEOPETUYECCKOTO U
IKCIIEPUMEHTATIBHOTO
HCCIICIOBaHMSI,

OCBOECHMHS
Kon oOpa3oBaTeIbHOM IlepedyeHb MIaHNUPyeMBbIX Pe3yJbTATOB
KOMIIETEeHIIMH NMPorpamMmbl 00yuYeHHUs M0 TUCUHUTLINHE
00y4Jarouuiics 10/KeH
00J121aTH
OIIK-2 CIIOCOOHOCTEIO U 3HATDb:

- HCTOPHYECKHUE ATAIbl PA3BUTHS
OMOTEXHOJIOTUH, HOBEHIIIMIA ITEpUO Pa3BUTHUS
OMOTEXHOJIOTUH, OCHOBHBIC HAIIPaBJICHUS
OMOTEXHOJIOTHH, €€ POJb B Pa3BUTUU

o01IecTBa, 3a0a4l OMOTEXHOJIOra B
MPaKTUYECKON U TEOPETUUECKON

JIeSITENILHOCTH;

yMeTh:

- OLICHMBATh IKOHOMHMYECKYI0 MU COIMAIBHYIO
POJIb pa3BUTHUS HAMIPABJICHHUI OMOTEXHOJIOTUU Ha
COBPEMEHHOM 3Tare

- HCTIOJIb30BaTh €CTECTBEHHO-HAYYHbIE 3HAHUS
W METOJbI MAaTEMAaTHYECKOT'O aHaJIN3a U
MOJICTTMPOBAHUS U aHANIM3a HAYYHBIX
pE3yIAbTATOB UCCIIEIOBAHUM

BJIAJETh:




METOJIJaMU MaTEMaTUYECKOT0 IJIAHUPOBAHUS U
aHaJIM3a pe3ysbTaToOB UCCIIEA0BaHUH,

- METO/IaMU OLIEHKH [1apaMETPOB
OMOTEXHOJIOIMYECKUX IIPOLECCOB U
IPEJICTaBICHUS UX B BUJIE HAYUHBIX JOKJIA/I0B,
OTYETOB, ITyOJIUKAIUH;

- HaBbIKaMU 1I0JI00pa U aHaIM3a Hay4HOU
UH(OpPMALIUHU TIPU pa3padoTKe METO0B
yIpaBiieHUus: OMOTEXHOIOTMYECKUMU
npoueccamu

I1K-8 CnocoOHOCTBIO 3HATh.

paboTtath ¢ Hay4HO- - METOJIbI YIIpaBJieHUs OMOTEXHOJOTUYECKUMHU

TEXHUYECKON [IpoLECCaMu;

nHpOpMaIeH, - OCHOBHBIE 0a3bl JAHHBIX O MPOAYLIEHTAM H

HCII0JIb30BaTh nH(pOpMayHOHHBIM TEXHOJIOTHSIM JUIS

POCCUICKHN U MOJIEITUPOBAHMS, MacIITabupoBaHUs u

MEXyHApOIHBIA OMBIT | ONTHUMHU3AIMA  TPOIECCOB,  BXOAIIMX B

B NpodeccroHabHOM OMOTEXHOJIOTMYECKYIO CUCTEMY.

JIEeITEILHOCTH yMeThb:
- paboTatb c HAyYHO-TEXHUYECKOU
JUTEPATYpPO, HCIIOJIb30BAaTh  COBPEMEHHBIC
nH(pOpMaIMOHHBIE TEXHOJIOTUH npu
MJIAaHUPOBAHUM, AHAIM3E W TPOTHO3UPOBAHUHU
OMOTEXHOJIOTUH
- AHAJIM3UPOBATh PE3yJbTAaThl HCCIEIOBAHUH,
OTpeNeIATh TMapaMeTpbl W CpeACTBa IS
yIpaBJIcHUs n KOHTPOJIS cragui
OMOTEXHOJIOTHYECKOTO TIpoliecca
BJIAJIE€Th:
- HaBBIKAMH aHAIN3a U UCIIOJIb30BaHU
POCCHICKOTO U MEKyHApOIHOTO OIbITA B
po¢eCCHOHATLHON e TEIbHOCTH
- MeToJaMu 00001IeHUST HH(OPMAITUH 110
ONTUMM3AINH U YIIPABICHUIO
OMOTEXHOJIOTHYCCKUMH IMPOIIECCaMU;

IIK-8a BJIaJICHUEM OCHOBHBLIMM 3HATh:

METOJIaMH ¥ TTPUEMaAMU
MPOBEICHUS
SKCIIEPUMEHTAIIbHBIX
HCCIICIOBaHUM B CBOCH
npodeccuoHaIbHOM
obmactu

- OCHOBHBIE 3JIEMEHTHI U CTAIMU OUTEXHOJIOTHIA
- OCHOBHBIC TIPOJYIECHTHI, HCIIOJIb3yEeMbIE B
OMOTEXHOJIOTMYECKUX  TIpoLeccaX,  METOJbI
CKPUHHHTAa ¥  MOJIEKYJISIPHO-TEHETHYECKOU
TpaHc(opManny HOBBIX TIPOTYIICHTOB;

- KJIaccu(pUKAIUIO IIPOLIECCOB
(depMeHTanMu, TPOAYKTOB MU CyOCTpaTtoB B
OMOTEXHOJOTHYECKUX MPOIIeccax

- 0000IIEHHYIO TEXHOJOTHUECKYI0 CXEeMY
nporecca OMOCHHTE3a,
yMeTh:

- ONITUMHU3UPOBATh
TEXHOJIOTUYECKHUE CTaauu
KyJIbTUBUPOBAHMUS;

OCHOBHBIC
nponecca




- TPOBOIUTh CKPUHUHT TPOJYICHTOB,
JCTIOHUPOBAHUE B OHMOJOTHYECKUX PECypPCHBIX
[IEHTPAaxX ¥ MaTeHTOBATH;

- moaOupaTh METOABl ACENTHKU TIpU
KYJIbTHBUPOBAHUU IPOIYIICHTOB B Pa3IMYHBIX
OHMOTEXHOJIOTHYECKUX CUCTEMAX
BJIA/IETh:

- METOJaMH T[IOMCKa, CKPUHWHTa U
KyJIbTHBHUPOBAHUS Y XPAHCHHUS MTPOYIICHTOB,

- HaBBIKAMH XAMHUYECKOTO 51
OMOJIOTUYECKOTO KOHTPOJS TPH IPOBEICHUHU
OMOTEXHOJIOTUYECKUX TIPOIIECCOB;

- METOIaMHU MacIITaOUpOBAHUS
OMOTEXHOJIOTHYECKUX TTPOIIECCOB

4. CTpyKTYypa M coiep:KaHue TUCIUTIIUHBI

Hucrummaa «OCHOBBI OMOTEXHOJIOTHH» M3ydaeTcs Ha BTOpOM Kypce. OOmias
TPYJOEMKOCTh JHWCIMIUIMHBI COCTaBIIIeT 5 3adeTHbIX eauHuibl, T1.e. 180
axkageMuyeckux yacoB (n3 HuX 90 yacoB — camocTosITeNIbHAS pab0Ta CTYACHTOB).

J171st u3y4eHus CTyIeHTaM Ha BTOPOM Kypce B 4eTBEPTOM CEMECTPE BhIACIIACTCS
5 3auverHbix eaunui, T.e. 180 akagemuueckmx wuaca (m3 Hux 90 wyacoB —
caMoCTosITeJIbHasl paboTa CTYJIEHTOB).

4 cemectp: Jexknuu — 2 vaca B Heaemo (36 vacos), mabopaTtopHbiec paboThl — 4 yaca
B Henento (54 Jaca), popMa KOHTPOIIS — IK3aMEH.

CtpykTypa U cojepkaHue AUCHUIUIMHBI « OCHOBBI OMOTEXHOJIOTHM» TI0 CPOKaM H
BUJIaM PaOOThI OTPAKEHBI B PHUIIOKECHHUH.

Conep:xkanue pa3aejioB JUCHUILIMHBI

AyYIUTOpHBIE 3aHATHS TPOBOIATCS B BHJAEC JIEKIMOHHBIX 3aHITUUA C
O0OyYarOIIMMHUCS, KOTOPBIE 3apaHee MPEeABapUTEIHLHO 3HAKOMSTCS C MaTepUalioM C
HCIIOJIb30BaHUEM PEKOMEHyEMOM TuTepaTypoil. JlabopatopHbie 3aHATUS TPOBOASITCS
B jaboparopuu OuorexHonoruu. [Ipu mpoBeaeHUN 3aHATUN CTYyAEHTHI FOTOBSITCS C
HCTOJIb30BAHUEM COOTBETCTBYIOIIECH METOAUYECKON JIMTEPATYPOIA.

1. Onpenenenune 6moTexHoa0ruu. OCHOBHbIE HANIPABJIEHUS OMOTEXHOJIOT MU
buorexHonorus kak o00JacTh JEATENIBHOCTH OOIECTBA JIA MOJYUYEHHUS IMOJIE3HBIX
MPOAYKTOB C HCIOJIb30BaHUEM OMOKATATUTUUYECKOTO IMOTEHIIMANIa JKUBBIX areHTOB:
KJIETOK U UX KOMIIOHEHTOB (DEPMEHTOB.



Kpatkuii wucropuueckuii o4epk pa3BuTusi OuorexHojsorud. Hopelmmii s3tan
OouorexHosoruu: mnoiydeHue pexkomOuHanTHOM JIHK wu paspaborka meronoB
FEHETUYECKOW W KJIETOYHOW HWHIYKEHEPUM Ui IIOJyYEHHs HOBBIX IPOAYLIEHTOB.
Oco0eHHOCTH  OMOTEXHOJIOTMUECKUX  mporeccoB.  OCHOBHbIE  HamlpaBlICHUS
COBPEMEHHON OMOTEXHONOrMU. BUOTEXHOMOTHS B pellIeHnH IrI100aIbHbIX MPoOIeM Ha
COBPEMEHHOM 3Tale pa3BUTHUS YEIOBEUECKOro O0IIEeCTBa.
2. OcHOBHBIE JIeMEHTBI OMOTEXHOJIOTMYECKHX NpoueccoB. buosornueckue
00bEeKTBbI
[IpoayueHTsl  OMOTEXHOJOTMYECKMX  MPOLECCOB:  MPOKAPUOTHI,  IYKAPUOTHI,
(depMeHTHBIE Tpenaparbl, KyJIbTypbl KIETOK M TKaHEH pacTeHUl U KUBOTHBIX.
OcobOeHHocTH MeTaboIM3Ma MUKPOOPTraHW3MOB B OMOTEXHOJOTMYECKUX MpPOLeccax.
OcHOBHbIE XapaKTEPUCTUKHU MHUKPOOPraHU3MOB, UCITOJIb3YEMBIX B
OMOTEXHOJOTUYECKUX TPOLIeCCax.
XapakTepucTHKa KyJbTYp KIETOK pPacTeHUM Al OMOTEXHOJOTMYECKUX IMPOIIECCOB.
Hcropusi BblAENEHUS W TOJYYEHHUs TMIOJE3HBIX MPOAYKTOB C HCHOJb30BAHUEM
CYCHEH3UOHHBIX KYJbTYpP KJIETOK U TKAaHEW PACTEHUM.
XapaKTepUCTHKA KYJIbTYp KJIETOK )KUBOTHBIX, UCIIOJIb3YEMBIX B OMOTEXHOJIOTHUSIX.
3. MeToabl NOUCKA NMPOAYLUEHTOB /ISl OMOTEXHOJIOT Uil
Kparkuii UCTOpUYECKUN OYEpPK IIOMCKA M CKPUHMHIA IPUPOIHBIX IITAMMOB JUIS
OnoTexHoJsornu. MeTopl reHeTHYecKo TpaHcphopManuy NpoAyLEHTOB: MyTallul U
pexomOuHaiuu. CoBpeMEHHBIE METOAbl KJIETOYHOW HHXKEHEpUU MJi IOJIy4eHUs
npoayueHToB. IlpoOnembl 0e30macHOCTH  MCMONB30BAHUS T'€HHO-MH)KEHEPHBIX
IITAMMOB B HAYYHBIX MCCJIEIOBAaHUSAX U B IPOMBIIIJIEHHONH OMOTEXHOJIOTUH.
4. Cragum OMOTEXHOJOTUYECKHUX MPOLECCOB
[Ipendepmenranmonnas cragus. Cragus (epMeHTaUMM KaK OCHOBHAs CTaaMsl.
[Tocrdpepmentanmonnass  cranusa.  OcoOeHHOCTH — cTaaud B pa3iIMYHBIX
OMOTEXHOJIOTUYECKUX cucTeMax. [ TaBHas U BCIOMOTATeIbHbIE CTAIUH.
5. Knaccupukauusas  npoueccoB  ¢pepmMeHTAanuM  OMOTEXHOJOTHYECKHUX
npoueccon
- N0 Yyeneeomy npooyKmy
[lomyyenne Ouomaccel MNpoayleHTa — KyjiabTuBHpoBaHue. [lomydyenue Omomacc
KOPMOBOTO 0eJKa, MUIIEBBIX APOXKKEH, mpoOuoTHKoB U T.4. [lomydyeHue nepBUYHBIX
U BTOPUYHBIX MeTabonmutoB — OuocuHTe3. IIpomeccel OpokeHHs U TJIaBHBIC
HallpaBJICHWs] WX MCIHOJb30BaHUs B OuoTexHonorusx. Ilpomeccbl HEMmoJHOro
a’)pOOHOr0 OKHCIEHUS M HX MCIHOJb30BaHUME B OuoTtexHoiorusx. Ilpormeccsl
MOJIyYeHHs] METa0OJINTOB, CHHTE3UPYEMBIX B CHEHU(PUUYECKUX META00IMYECKUX
MyTSIX: HWCHOJIb30BAHUE JUISl MOJYyYEHHUS AHTUOMOTHKOB, IMHUITMEHTOB M APYIrHX
MIPOJYKTOB BTOPUYHOTO METAa00IU3MA.



XUMHYECKOE NPEBPALLEHUE KOMIIOHEHTOB IIUTATEIbHON CPElbl B LIEJIEBON NPOLYKT —
ouorpaHchopmanus. bBUOTEXHONIOrMU, OCHOBaHHBIE Ha Mpoleccax OMOOKHUCIEHUS
KOMITOHEHTOB CPEJIbI C LIETBIO UX Pa3pyLICHUsI.

- no ghaze KyILmueUposanus
Kunkodasnas, TBeprodasnas, razodastas, reTeporeHHas.

- N0 OMHOWEHUIO K C8EMY
TemuoBas (xemoTpodHnas), ceeroas (pororpodnas). UcnonaszoBanue GpoToTpodHbIX
OMOTEXHOJOTUIM  JJIsi  TNOoJydyeHus Ouomaccel  mnpoayueHToB. Hampapnenus
UCIIOJIb30BaHUS XeMOTPOPHBIX OMOTEXHOJIOTHA.

- N0 OMHOWEHUIO K acenmuke
Acentuyeckasi, ycJIOBHO-aceNTHYECKas, HeacenTuueckas. MeTo bl aceNTUKUA U LENH
acenTUKU, OOBEKThl AaCENTHUKH, CTEepWIM3alus, NpuOoOpbl U 000pYyJOBaHUE.
Hcnonb3oBaHue B pa3iMdHbIX OMOTEXHOJOTMYECKUX Tpolieccax. Buabsl 1 MCTOUHUKH
KOHTaMUHAUUNA. DITUMUHUPOBAHUE KOHTAMUHAHTOB.

- N0 UCNOTIL308AHUIO NPOOYYEHM OB
C ucnonap30BaHUEM OJIHOTO IITAMMa — MOHOKYJIBTYPBI, C UCIOJB30BAHUEM JBYX U
Oonee MITAMMOB — accolMalMi TNPOAYLIEHTOB B CMEIIAHHOM KYyJbTYpE.
Hcnonp3oBaHue EpMEHTHBIX IpEnapaToB — OMOKATAIN3.

- N0 op2aHu3ayuu OUOMEXHONI02UUECKUX CUCTEM
3aMKHYTbIE (mepuoIuYEecKue), OTHbEMHO-/I0JINBHBIE, MHOTOLMKIINYECKHE,
HeNpepbIBHBIE C MMOANUTKOMN cyOcTpaTa, HellpephIBHBIE.

6. KyJabTHBMpOBaHMe NPOAYLEHTOB B 0MOTEXHOJIOTMYECKHUX Npoueccax
3aKOHOMEpPHOCTH pOCTa MPOAYLEHTOB B 3aMKHyToW cucreme. Kpupas pocra.
OcobGeHHOCTH pPOCTa B PA3NIMYHBIX CTAIUAX HPOAYLEHTOB IPOKAPUT, IYKApHUOT,
MUIEIUATbHBIX (HOPM, KIETOUHBIX KYyJIbTYp PACTEHUH M KUBOTHBIX. lIpuHIUIIBI
cokpanieHus jar-¢assl. HempepbiBHBIE Mpolecchl KyJIbTUBUPOBAHUS MPOAYLIEHTOB.
OcobeHHOCTH TMpolecca HEMPEephIBHOIO KYyJbTUBUPOBAHUSA: IMPEUMYIIECTBA U
HEJOCTaTKH B CPAaBHEHUH C MEPUOAMYECKUMU mpoueccaMu. OCHOBHBIE MOKA3aTENH
OMOTEXHOJOTHYECKUX TIPOIIECCOB.

/. KoHTpOoJb ¥ ynpasjeHue OMOTEXHOJOTHYeCKHUMH MPOLeccaMu
OcHOBHbIE TOKa3aTeau OMOTEXHOIOTUYECKUX MPOLIECCOB: YAeNbHAas CKOPOCTh pocTa
U yjAelbHAas NPOJYKTUBHOCTh MPOAYLIEHTOB. OKOHOMHYECKUUA KOIP(DUIIMEHT.
HenponyktuBable 3aTpaTbl. MeToIbl NOBBILEHUS YIEIbHOW INPOIAYKTHBHOCTH H
CHW)KEHMSI HEIPOAYKTUBHBIX 3aTparT.

8. MartemaTH4eckoe MoJAeTUPOBaHUE OUOTEXHOJTOTHYECKHUX NMPOLECCOB
Knaccudukanus MmareMaTH4eCcKUX MOJENEe M BXOIAIIMX B HUX MapaMeTpoOB.
OCHOBHBIE HaIlpaBJIEHUSI MOJAEIMPOBAHUS MPOLECCOB. TpeOOBaHUs, PEAbIBISIEMbIE
K MaTeMaTUYECKUM MOJEIISIM B OMOTEXHOJIOTUU. BilouHbIE MPUHIKIT MATEMATHYECKOTO
MOJIEJIMPOBAHUST OMOTEXHOJOTMYECKUX CHCTEM. .Mojenu 3aBUCHUMOCTH YIEIbHOU



CKOPOCTH pocTa OT KOHIleHTpalnuu cyoctpara: KoOosesa, biakmana, Mono, [lepta u
Anpgproca. Mojenu 3aBUCUMOCTH yIEIbHONM CKOPOCTH POCTa OT OOpa3yroIIerocs
nmpoaykra: moaens HMepycanmnmckoro. byneBsl Moaenu AJisi OMCaHUs HHTETPAIbHOTO
COCTOSIHUS OMOTEXHOJIOTMUECKOM cucTteMbl. KuHeTnyeckrue Moienu: JuHaMUKa pocTa
MPOAYLEHTOB, MOTpeOJeHuss cyocTpaT, OMOCHHTE3a MPOAYKTOB METadoJIM3Ma.
MaKkpOKHHETUYECKUE MOJEIH OMOTEXHOIOTUYECKUX MPOLECCOB.

9. OnTumMu3anMs U MaclITA0MpPOBaHHe OMOTEXHOJIOTHYeCKUX MPOLEeCCOB
Henu ontuMuzanuu OMOTEXHOJOTMUYECKHX IPOIECCOB. 3aJaud M IMapaMeTpbl IS
ONTUMM3AUN  OUMOTEXHOJIOTMYECKMX  mpoueccoB.  [IpuHIMOBI W METOJBI
MacTabupoBaHUSI OMOTEXHOJIOTHA.

10. IlnanupoBaHUe IKCIIEPUMEHTOB OMOTEXHOJIOrHYeCKNX MPOLECCOB
3alayn  MaTeMaTUYeCKOro IUIAHUPOBAHUSA JKCIEpUMEHTOB. OHO(paKTOpHBIE W
MHOTO(aKTOpHBIe dKcrepuMeHThl. Metonbl ['aycca-3eiinens. [lnmanupoBanue
0JIHO(AKTOPHBIX U MHOTO(AKTOPHBIX IKCIEPUMEHTOB Mo MeTony bokca-Yuscona.
[lepBeIii 3Tan MiIaHUPOBAHUS METOJOM IMOJIHOTO (akTopHOro skcnepumenta (I1DI)
JUTSL ONTUMM3AIIMU MUTATEIbHBIX cpell. TpeOoBaHUs K MPOBEECHUIO SKCIIEPUMEHTA MTPH
MaTEMaTU4YECKOM IUIAHMPOBAaHUU. PerpecCMOoHHBII W JUCHEPCUOHHBIA aHAIU3
IIOJIy4YEHHBIX Pe3ysbTaTtoB. IlocTpoeHre Mozaenn perpeccuu, OLCHKa aJIeKBaTHOCTH.
[IpoBenenue aHanusza B3aUMOJEHCTBUS (PaKTOPOB IKCIEPUMEHTA. METO «KpyTOro
BOCXOXJICHMS-CIIyCKa» [UIsl IIOMCKa ONTHMAJIBHBIX YCJIOBHM KYJBTUBHPOBAHUS.
OKCHepUMEHTalIbHAs IPOBEpPKa MOJEIM, PEKOMEHJAUMW K IPUMEHEHUIO B
HPaKTUYECKON OMOTEXHOJIOTUH B JJAOOPATOPHBIX U MPOMBIIIJICHHBIX YCIOBUSX.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
Meronuka mnpenofaBaHus IUCHUTUIMHBL «OCHOBBI OMOTEXHOJOTHH»  H
peanu3aiusi KOMIETEHTHOCTHOTO MOJAXO0/a B U3JIOKCHUH U BOCTIPUATHHA MaTepHalia
MPEeIyCMaTpPUBAET HWCIOIB30BAHUE CIEAYIOMMX (OPM TMPOBEACHUS TPYIIIOBBIX,
WHIUBUYabHBIX, ayJUTOPHBIX 3aHATUN B COYETAHUHU C BHEAYJUTOPHOUN pabOTOM C
1eIb0 (POPMHUPOBAHUS U PA3BUTHS PO(HECCHOHATBHBIX HABBIKOB 00YUYAIOIUXCS .
— CaMOCTOSITENIbHASI pab0Ta CTYACHTOB IO IPOTPaMME TUCIIUILTNHBI,
— mpopaboTka matepuana nporpammser ¢ CJ1O;
— KOHTpOJIb IIpoliecca 00y4YeHHs MyTeM MpoMekyTouHoro tectupoBanus ¢ CIO;
— TIOJITOTOBKA K BBHITIOITHEHUIO JTAOOPATOPHBIX pabOT B TaOOpaTOPUSX BY3a;
— OpraHu3alys 1 MPOBEJICHHE TEKYIIEro KOHTPOJIsS 3HAaHUM CTYyAEHTOB B (popMme;
[IpengycmoTpeHa BO3MOXKHOCTh HCIIOJB30BaHUSL AJIEKTPOHHOTO OOy4YeHHs,
JTUCTAHITMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHA. Bce maTepwanbl pasMemmarTcsl B
CJ10O Mockosckoro ITonmutexa (https://Ims.mospolytech.ru/).
Hcnonp3oBanue CIEAYIOMUX aKTUBHBIX U WHTEPAKTUBHBIX (JOPM MPOBEIACHUS
TPYNIIOBBIX, HHANBUAYATBHBIX, Ay IUTOPHBIX 3aHATUN B COYCTAHUH C BHEAYAUTOPHOU



pabotoii ¢ 1uenplo GOPMUPOBAHUS M PA3BUTHS MPOGECCHOHAIBHBIX HABBIKOB
00y4aroIuXcs TAKKE BKIIOYALT:

— 3aUIUTY U UHAUBUAYAIBHOE OOCYKIEHHUE BBIMOIHIEMBIX ATallOB KypCOBOU
paboTHI;

— NOJTOTOBKY, MPEACTaBICHHE U OOCYKICHHE MPE3CHTALMA Ha CEMUHAPCKUX
3AHATHSIX.

VY aenbHbIN BeC 3aHATUN, MPOBOJAMMBIX B MHTEPAKTUBHBIX (OpMax, ompeesneH
[JIaBHOM 1elbl0 00pa3oBaTeNbHONM MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIE€HTA
00y4YaroIMXCcs U COAEPKaHUEeM TUCUUIITUHBI « OCHOBBI OMOTEXHOJOTUNY U B LIEJIOM
no aucuurimHe coctaBisger 50% aynuTOpHBIX 3aHATUN. 3aHATUS  JIGKIMOHHOIO
TUna cocTaBisAloT 33% OT 00beMa ayJUTOPHBIX 3aHITHM.

6. OneHoO4YHBIE CpeaCcTBA ISl TEKYIIEr0o KOHTPOJISl YCIIeBAeMOCTH,
NPOMEKYTOYHOM aTTeCTAIUH N0 UTOraM OCBOEHMSI JUCHUIIMHBI U Y4e0HO-
MeTOoAuYecKoe o0ecredyeHue CaMOCTOSTEIbHOM PadoThI CTY/ICHTOB.

B 1npomecce o0yueHus HCHONB3YIOTCS CIEAYIOIIUE OLEHOYHBbIE (POPMBI
CaMOCTOSTEIIbHOM PabOThl CTYJEHTOB, OIICHOYHBIE CPEIICTBA TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIHIA:

- BBINIOJIHEHHE KYpCOBOM paboThl «TeXHOJIOrusl MOIMy4YeHHUs] OMOTEXHOJIOTUYECKOTO
NPOJYKTa B COOTBETCTBUU C €ro NPUMEHEHHWEM W TpeOOBaHUSIMU K TOKa3aTessiM
KauecTBay (MHIMBUAYAJIBHO JUIS KaXKJIOTO O0yYaroIIerocs);

- TIOATOTOBKA W BBICTYIUICHHE Ha CEMHUHAPCKOM 3aHSATHU C TMpEe3CHTalHed u
oOcyxneHneM Ha TeMy «TeXHOJOrusl MoJydeHus: OMOTEXHOJIOTMYECKOro MPOIYKTa B
COOTBETCTBUU C €ro MNPUMEHEHHEM U TPEOOBAHMSAMU K IIOKA3aTesiM KauecTBay»
(MHIUBUAYATBHO JJI KaKJOTO 00YyJaroIIerocs);

- 3ammTa KypcoBOW paboThl: «TeXHONOrus TMONydYeHUs OHOTEXHOJIOTHYECKOTO
MPOIYKTa B COOTBETCTBUU C €T0 NMPUMEHEHHEM M TPEOOBAHUSAMU K IOKa3aTessIM
KauecTBa»

KypcoBas pabGorta mpencraBiser co0oii paboTy, TOCBSIICHHYIO pa3paboTke
psla BOMPOCOB JKU3HEHHOIO IMKJA, HApaOOTKH OOpa3noB [JIs HCHBITAHUM,
OMOJOTUYECKUX HWCCICIOBAHUNH B 00bEeMe, MPEeayCMaTPUBAIONIEM pPEaU3aIHIo
TEOPETUYECKUX M MPAKTHUICCKIX HABBIKOB, 00YUYAIOIUXCS TI0 HAMMPABJICHUIO.

[IpumepHast Tema KypcOBOW pabOTHI, BBIIOJHIEMOTO OOYUYaIOIUMUCS
«Onenuth MeTonl (pepmeHTanuu, BbHIOpATH OOOpPYAOBAHHWE U CIOCOOBI OYUCTKHU
NPOAYKTA...»  JJIi KOHKPETHOTO THIIA MPOIYKIUH (TEXHHYECKOTO, ITHIIEBOTO,
BETEPUHAPHOT0, MEAMIIMHCKOTO JIP. HA3HAYCHHS).

OueHouyHbIE CpeACTBAa TEKYILIETO KOHTPOJISI yCIHEBAEMOCTH  BKIIHOYAIOT
KOHTPOJIbHBIE BOMPOCHI U 3ajaHusi B (opme OJIaHKOBOrO M (WJIM) KOMIBIOTEPHOTO



TECTUPOBAHUS, JJII KOHTPOJISI OCBOECHHS OOYyYaroIIMMHCS pa3[eiaoB JAMCLUIUIUHBI,
3amuTa peeparoB, KypcoBOro MpOeKTa.

OOpa3npl TECTOBBIX 3a/JaHU, 3aJaHUN KYpPCOBBIX IMPOEKTOB, KOHTPOJIbHBIX
BOIIPOCOB W 33JaHUN I NPOBEACHUS TEKYIIETO KOHTPOJSA, 3K3aMEHALMOHHBIX
OWJIETOB, IPUBEICHBI B IPUIIOKEHUU.

6.1. ®oHI OLIEHOYHBIX CPEJCTB Il MPOBeAeHHUs] IPOMEeKYTOYHOM aTTecTalun
00y4aImmuxcs Mo JTUCUUILIMHE (MOIYJIIO0).
Meronuka TnpenojaBaHus JIUCUUIUIMHBI MpEJycMaTpUBaeT MpOBEACHUE
IPYIIOBBIX ayAUTOPHBIX U MPAKTUUECKUX 3aHSITHI.

Texymuii KOHTPOJIb YCTIEBAEMOCTH U IPOMEKYTOYHOM aTTecTally MPOBOASTCS
CJIEIYIOLUMU CPEICTBAMMU:

- J0KJaA U oOCyXJeHHE Ha MPAaKTHUYECKUX 3aHATHUSAX, TIPOBOAUMBIX B opme
KOJUTOKBUYMA;

- CAMOKOHTPOJIb;

- TECTUPOBAHHUE.

dopma UTOrOBOM aTTECTALMU — IK3aMEH.

CamocrosiTenbHas paboTa CTyJIEeHTa MpeJroiaraeT npopaboTKy U yriyoieHue
OCHOBHBIX pa3/IeJIOB TEOPUM U MPAKTUKH C HUCIOIb30BAaHUEM JOMOJHUTEIBHOMN
nutepaTypsl 1 UHTepHET-pecypcoB. [Ipu caMocTOATENbHOM BBIIOJHEHUH PA3IMYHBIX
BUJIOB 3aJ]aHUM CTYJIEHT YUYUTCSA NMPUHUMATH PEIICHHs, pa30upaTh U U3y4aTh HOBBIM
maTepual, paboTaTh ¢ HCTOYHUKaMH HayYHOU UH(OpMAIUu.

6.1.1. IlepedyeHr KOMNETEHIIUN ¢ YKa3aHUEM 3TaroB UX (GOPMHUPOBAHUS B IMPOIECCE
OCBOCHHUS 00pa30BaTEIbHON MTPOTPAMMEBI.

B pesymbraTe OCBOCHHS JTUCHUIUIMHBI (MOAyNsA) (QOPMUPYIOTCS —CIEAYIOIINE
KOMIIETEHIIUU:

B pe3yabTaTe 0cBOeHUs1 00pa3oBaTeIbHOI

Koa xomnereHuun .
NporpaMMbl 00y4arOLIUIiCA 10JKEeH 00,121aTh

CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI
C€CTCCTBCHHOHAYYHBIX JAUCITUITIIINH B HpO(i)eCCI/IOHaJ'IBHOI\/'I

OIIK-2 JEATEIBHOCTH, NPUMEHATh METOABI MaTEMAaTHMYECKOIrO aHajln3a |
MOJICJIMPOBAHUs,  TEOPETUYECKOTO U BKCIIEPUMEHTAIBHOIO
UCCIIEIOBAHNS;

I1K-8 CMOCOOHOCTBIO paboTaTh C HAYYHO-TEXHUYECKOM MH(pOopMalMeH,

HCII0JIb30BaTh POCCUMCKUI U MEXIYHAPOIHbBIN OMBIT B
po(hecCUOHATLHOM e TEIbHOCTH




TIK-8a OCHOBHBIMH METOJAMU U IIPUEMAaMHU IIPOBEACHUS
HKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHUN B CBOEH NMpodhecCHOHATbHON
obnactu

B npouecce ocBoeHust 00pa3oBaTeNbHONW MPOrpaMMbl JAHHbIE KOMIIETEHLIUU, B
TOM YHCJIE UX OTIEIbHBIE KOMIIOHEHTHI, (DOPMUPYIOTCS MO3TAIHO B XOJI€ OCBOCHUS
00y4aroIMUMHUCS TUCUUILIUH (MOAYJIEH ), IPAKTUK B COOTBETCTBHUHU C YUEOHBIM IUIAHOM
U KaJleHJapHbIM IpaprikoM yuyeOHOro nporecca.

6.1.2. Onucanue nmoka3sareJieid ¥ KpUTEPHEB OLICHUBAHUS KOMIIETEHIIUIA,
(hopMupyeMBIX 10 HTOraM O0CBOEHHS TMCUMILINHBI (MOAYJIS1), ONMCAHHE IIKAJ
OLICHUBAHUSI.

[lokazateneM OlLEHHMBAHUS KOMIIETEHLMH Ha pa3IMYHBIX JTanax HUx
dbopMUpOBaHUS SIBISETCS JTOCTHXKEHHE O00YYalOUMMUCS TUIAHUPYEMBIX pEe3yJIbTaTOB
00y4eHUs MO JUCHUIUIUHE (MOTYIIIO).

6.1. ®oH/1 O1IEHOYHBIX CPEJCTR /JIsl MPOBeIeHUs NMPOMEKYTOUHON aTTecTAlMU
00y4aImmuxcs no JTUCUUILINHE (MOXYJIIO)

6.1.1. [lepeuenp KOMIETEHIIMN C yKa3aHUEM 3TamoB MX (OPMUPOBAHUS B MPOIECCE
OCBOEHHUS 00pa30BaTEIIbHON MTPOTPAMMEBI.
B pesymbraTe OCBOCHHS JTUCHUIUIMHBI (MOAyNsA) (QOPMUPYIOTCS —CIEAYIOIINE

KOMIIETEHIIUH:
Kon B pe3ysibTare ocBOeHUs 00pa30BaTE/IbHOI MPOrpaMMbl 00y4aIOIIHIACA
KOMIeTeHIHH J0JI’KeH 00J1a1aTh
OIIK-2 CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO HCITOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUILIMH B PO(ECCHOHAIBHOMN IESTEIBHOCTH,
IPUMEHATH METO/IbI MaTEMaTHYEeCKOT0 aHaIN3a U MOJICITUPOBAHHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIICI0OBAHNUS;
IIK-8 CMOCOOHOCTBIO ~ paboTaTh €  HAay4yHO-TEXHUYECKOH  MHpopMmaruei,
UCIIOJIb30BAaTh POCCUUCKUI M MEXTyHAPOIHBIN OIBIT B MPO(HECCHOHATBLHOM
JeATeIbHOCTU
I1K-8a BJIaJICHMEM OCHOBHBIMHM METOJaMH U MPUEMaMU IPOBEJICHUS
9KCTIIEpUMEHTATbHBIX UCCIIE0BAaHMI B CBOEH MpodeccroHanbHOM 001acTH

B mporiecce ocBoenust 00pa3zoBaTeNbHOM MTPOrpaMMBbl IaHHBIE KOMIIETEHIIUH, B
TOM YHUCJIE UX OTACJIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOATAIHO B XOJI€ OCBOCHHUS




00y4YaroMMMUCS TUCUUILIUH (MOAYJIEH ), IPAKTUK B COOTBETCTBUU C YUYEOHBIM IUIAHOM
U KaJIeHJapHbIM I'pauKoM yuyeOHOro nporecca.

6.1.2. Onucanue noka3sareJieid ¥ KpUTEPHEB OLICHUBAHUS KOMIIETEHIIUIA,
(popMuUpyeMBIX 10 HTOraM OCBOEHUS TMCHUILIMHBI (MO1YJs1), ONUCAHME HIKAJI
OLICHUBAHUS

[TokazatemeM OIlEHWBAaHHWS KOMIIETCHIIMA HAa pPa3IMYHBIX JTamax Hux
(dbopMHUpOBaHUS SIBISETCS JTOCTHXKCHHE OOYUYaIOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB
0o0y4eHUs MO JUCHUILIUHE (MOJTYIIIO).



OIIK-2 criocoOHOCTBIO U TOTOBHOCTBIO UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIHILINH B TPO(PECCHOHATIBHOMN 1eATEIbHOCTH,
IIPUMEHATH METO/Ibl MATEMATUYECKOI 0 aHAJIM3a U MOJEIMPOBAHUs, TEOPETUYECKOTO U IKCIIEPUMEHTAIbHOTO UCCIIEI0BAHMS;

Kputepuu ouennBanus

IToka3zareanb
2 3 4 5

3HATh: OGyuaromuiics OOGyuarommuiics OOyuarommuiics OGyuaromuiicss IEeMOHCTPHPYET
HCTOPUYECCKUE DTaIbI AEMOHCTPUPYET IOIHOE JEMOHCTPHUPYET HEIOIHOE JEMOHCTPUPYET YaCTUYHOE | MOJIHOC COOTBCTCTBUC CICAYIOIMUX
pa3BUTHS OTCYTCTBHC NI COOTBETCTBUE 3HAHUM COOTBETCTBUE 3HAHUM 3HAHMH:
OMOTEXHOJIOT U, HCNOCTATOMHOC . Jomyckarorcs 3HaunTeNbHblEe | OCHOBHBIX HAIPaBJICHUI - OCHOBHbIC HANPABICHH
OCHOBHBIE COBpeMeHHple | COOTBCTCTBIC SHAHIH OIHOKH, POSIBIISAETCS OMOTEXHOJIOTUH, 33a]Ia4l 6HOTeXH°H°mIf » CBA3D

N .. OMOTEXHOJIOTUH C €CTECTBEHHBIMH
HaIpaBJIeHUS HEJI0OCTaTOYHOCTh 3HAHUMN, IO | OMOTEXHOJIOTUH, €€ CBSI3b C

OMOTEXHOJIOTHH, €€ POJIb

pAIY pa3fenoB pa3BUTHS

APpYruMu OTpaciisiMu HaAyKHU

HayKaMu

B pa3BUTHU OOIIECTBA, HaIpaBJICHUN U TEXHOJIOTUSIMH
3a7a9u OMOTEXHOJIOTA B OMOTEXHOJIOTHH,.
MPAKTUYECKOU 1
TEOPETUYECKON
NeSITeNIbHOCTH;

yMeTh: OO6yuatomuiicst He ymeer | OOydvaroniuiics OOyuarommuiics OOyuaromuiicst JEMOHCTPUPYET
- AQHAJIM3UPOBATh | UM B  HEJAOCTATOYHOW | JEMOHCTPUPYET HEMOJIHOE | JIEMOHCTPUPYET YACTHYHOE | MOTHOE COOTBETCTBHE YMCHHUH B
AKOHOMHUYECKYIO U | CTETICHH YMEET | COOTBETCTBUE  CJICAYIOIIHUX | COOTBETCTBHE CIEAyrOmmX | MOACTHPOBAHUN U maccndznxaunn
COLUATEHYIO pOJIb | aHATIM3UPOBATh YMEHHUIA: yMeHuUil. YMeHus 0cBoeHpl, | IPOLECCOB OHOTEXHONOTHH.
pa3BUTHUS  HANpPAaBIEHUI | MPOIECCHI [Tombopa u  mHpUMEHEHHS | HO JAOIMYCKAIOTCS CoboHo onepupyer
OMOTEXHOJIOTHH Ha | OMOTEXHOJIOTHH, METOJIOB ~ MaT€MaTUYeCKOro | He3HAUUTEIbHbIE OLINOKH, MPHOOPCTCHHBIMHU YMCHHAMI,

IIPUMEHSCT UX B CUTyalluAX

COBPEMEHHOM dTane WCIIONIb30BaTh  METOJbI | UIAHUPOBAHUS, aHaIM3a | HCTOYHOCTH, 3aTPYAHCHUS | | oo oo o
- HCIIOJIb30BaTh | MAaTEMaTHUYECKOTO HAYYHBIX pe3yNbTaToB | MpU IIAHUPOBAHUU, U
€CTECTBEHHO-HAYYHbIE aHaim3a U | UCCIIEIOBAHUIA U | aHAJIM3E TUIA
3HAHUA u METO/Ibl | MOJEIUPOBAHUS U | MOJICIUPOBAHUS  TPOIECCOB | OMOTEXHOJIOTUYECKOTO
MaTeMaTH4eCKOTo aHanmsa HAyYHBIX | OMOTEXHOJIOTUU mpoliecca,
aHanm3a U | pe3yJbTaToB dbopMynupoBaHUH
MOJICTTUPOBAHUS U | UCCIIEJIOBaHMIA BBIBOJIOB.




aHajusa Hay4HBIX
pe3yabTaToB

UCCIIEI0BAaHUI

BJIAJ€Th: OOyuaromuiics He OOyuaromumiics ucnbIThiBaeT | OOydaromuiics 4aCTUYHO OOGyuatonuiics B IOIHOM 00beMe

- MCTOJJaMH BJIaJeeT WU B 3HAYUTCIJIbHBIC 3aTPYyAHCHUS BJIaJICCT MEeTOJaMU BiaaccT MCTOJaMU
MaTEeMaTUIECKOro HEJIOCTATOYHOU CTENIEHU | IPU NIPUMEHEHHUH HABBIKOB B | MATEMAaTHYECKOIO MaTe€MaTUIE€CKOTO INIAHUPOBAHUA
IJIAHWPOBAHHUSA M aHAJIM3a | BJIAJICCT METOAAMH MAaTEMaTU4YCCKOM IIJIAHUPOBAHUA OKCIICPUMCHTOB, aHa/IM3a
pe3yabTaToOB MaTCMAaTHYCCKOI0O MJIaHUPOBAHNH SKCIICPUMEHTOB, aHAIN3a pe3yIbTaTOB HAY4YHbIX
UCCIIEIOBAHNH, IJTAHUPOBAHHUSA M aHATIN3a | OKCIICPUMEHTAIIbHBIX PEe3yIbTAaTOB HAYYHBIX VICCIICIOBAHHI

- METOJIaMH OLICHKH pe3yiIbpTaToB WCCIIETOBAHUM, METOJIOB WCCIIETOBAHU, HaBsbIxn 0CBOCHBI IIOJTHOCTBIO.
[1apaMeTpoB HCCIE0BAHNM, HE Hay4HOI'0 aHAJIN3a IIPUMEHEHHUS] 3HAaHUHI

OMOTEXHOIOIMYECKHX BJIaJICCT HaBbIKAMU pe3ysbTaToB, pPabOTHI € €CTECTBCHHO-HAYYHBIX

paboThl ¢ HAYYHOMU
JIUTEPaTypou 1
MIpeICTaBICHUS
PEe3yNbTaToB B BUE
Hay4HOTO JOKJIaJa,

pedepata

MIPOIIECCOB U
MIPEJICTaBICHHS UX B
BHJIC HAYYHBIX JIOKJIAJIOB,
OTYETOB, MyOIUKAIIHH,

- HaBBIKaMH Mo10opa 1
aHaju3a Hay4YHOU
nHpopManuu mpu
pa3paboTKe METO/I0B
yIpaBlICHUS
OMOTEXHOJIOTMYECKUMHU
rpoleccaMu

Hay4YHOU JIUTEpaTypoil

JUCLIUIUIUH TIPU
MPOTHO3UPOBAHUU
Hay4YHBIX UCCIEIOBAHUM.
HaBwiku 0CBOEHBI, HO
JIOTTyCKAIOTCS
HE3HAYNTEIIbHBIC OITHOKH,
HETOYHOCTH, 3aTPYTHCHHUSI.

IIK-8 - cioco6HOCTHI0 padoTaTh ¢ HAYYHO-TEeXHHYECKO0ii HH(opManueii, HCI0Jb30BaTh POCCHIICKHIA M MeKIyHAPOIHBIN ONBIT B

npogeccuoHAIbHOI 1eSITeIbHOCTH

Kpurepuu oneHuBanus

IToxka3zarenan

4




3HATh:
- METOJBl  YIpaBJICHUS
OMOTEXHOJIOTHUYECKUMHU
IIpoLeccamy;

- OCHOBHBIE 0a3bl TaHHBIX
Mo  TPOAYLEHTAM M|
MH(POPMAyHOHHBIM
TEXHOJIOTHUSIM
MOJICIUPOBAHUS,
MacIITadupoBaHUs u
ONITHUMHU3AIAH
MPOIIECCOB, BXOMSIINX B
OMOTEXHOJIOTHYECKYIO
CUCTEMY.

JJIA

OOyuaromutics
JIEMOHCTPUPYET MOJHOE
OTCYTCTBUE WJIN
HEJI0CTaTOYHOE
COOTBETCTBHUEC 3HAHMI

OO0yuatromuiics
JEMOHCTPHUPYET HEMOJIHOE
COOTBETCTBUE 3HAHUI
JonyckaroTcs 3Ha4UTEIIbHBIE
OLLIMOKY, MPOSIBIISIETCS
HEAOCTaTOYHOCTH 3HAHMM, I10
pAly moKa3artelieu,
00yYaronIuics UCIIBITHIBACT
3HAYMUTEIIbHBIC 3aTPyTHCHUS
P OTIEPUPOBAHUU
3HAHUSIMHU MIPU UX TTEPEHOCE
Ha HOBBIE CUTYaIINH.

OO0yuaromuiics

JIEMOHCTPHUPYET YaCTUYHOE

COOTBETCTBHUE 3HAHUN

OOyyJaroIuics IEMOHCTPUPYET
MOJIHOE COOTBETCTBUE CIIEAYIOLIUX
3HAHUU:

yMeTb: - paboTaTh C
HAy4YHO-TEXHUYECKOU
JIUTEPATYPOid,
WCII0JIb30BAThH
COBPEMEHHBIE
nH(pOpMaIMOHHBIE
TEXHOJIOTUHU pu
IJIJAHUPOBAHUM, AaHAIIN3E
u MIPOTrHO3UPOBAHUN
OMOTEXHOJIOT Ui

- aHAJIM3UPOBATh
pe3yabTaThl
HCCIIEJOBaHU,
ONpeNeNsATh NapaMEeTPhI U
cpencTea JUTSt
yOpaBJI€HUS U KOHTPOJIS
cTaaui
OMOTEXHOJIOTHUECKOTO
npoiiecca

OOyuaromuiics HE yMeeT
WIA B HEJOCTATOYHOM
CTeneHu ymeeT paboTaTh
C  Hay4YHO-TEXHUYECKOU
JINTEPATYPOid,
HCIOJIb30BATh
COBpEMEHHBIE
nH(pOpMaLIMOHHbIE
TEXHOJIOT MU npu
IUIAHUPOBAHUM, AaHAIU3e
u MIPOrHO3UPOBAHUH
OMOTEXHOJIOTUI

OOGyuarommuiics
JIEMOHCTPHUPYET HETIOIHOE
COOTBETCTBHE  CJEAYIOIIHNX
YMEHUM:

- QHAJIM3UPOBATH PE3YJIHTATHI
WCCIICIOBAHUM,  ONpPENeaTh
napamMeTpsl W CpencTBa s
yOpaBJICHUST ©W  KOHTPOJIA
cTagui
OHMOTEXHOJIOTHYECKOTO
npoiecca

OOyuarommiics

JEMOHCTPHUPYET YaCTUYHOE

COOTBETCTBUE YMCHHSIM:
- paborathb ¢

COBpEMEHHBIE
nH(pOpMallMOHHbIE
TEXHOJIOTUU

- aHaJM3UPOBATH
Hay4YHBIX
WCCJICIOBAHUH, ONPEACIATh
napameTpbl U CPeACTBa IS
yVOpaBIeHUST U KOHTPOJIA

pe3yJIbTaThI

cTagui
OHOTEXHOJIOTHUYECKOTO
npoiiecca

Hay4YHO-
TEXHUYECKOHN JIUTEPATypOH,
u HCIIOJIb30BaTh

OOyuaronuicst JeMOHCTPUPYET
IIOJIHOE COOTBETCTBUE YMEHUI.
CB00601HO OmIEepHUpyeT
MPHOOPETEHHBIMI YMEHHUSIMH,
MIPUMEHSIET X B CUTYaIHIX
MOBBIIICHHOH CIIOKHOCTH.




BJIA/IETh:
- HaBbIKaMU aHaJIu3a "
MCIIOJIb30BAHUS
POCCHICKOTO 1
MEXTyHAPOIHOTO OTIBITA
B NpodeccruoHATBHON
JESITeTbHOCTH

- METOJIaMU 0000IICHUS
nH(pOpMAaIINHU 11O
ONITHUMH3AINH U
YIPABIICHUIO
OMOTEXHOJIOTUIECKUMU
MPOIIeCCaMH;

OOyyaromuiics He
BJIAJICCT HaBbIKaMU
aHanM3a ¥ UCIOJIb30BaHUS
POCCHIICKOTO U
MEKTyHapOIHOTO OIbITa
B MpodecCHOHATBHON
JeITEbHOCTH

OO0yuaromuiicst UICIIBITHIBACT
3HAYUTENIbHBIC 3aTPYAHCHUS
P MPUMEHCHUH HABBIKOB
aHaM3a U UCIOJIb30BAHMUS
POCCHIICKOTO U
MEXTyHApOJHOTO OTIBITA B
npodeccuoHaNTbHON
JESTSIILHOCTH.

HaBbIku 0CBOCHBI, HO
JIOTTY CKarOTCs
HE3HAYUTEIbHBIE OLINOKH,
HETOYHOCTH, 3aTPyAHECHHS
pu MO00pPE METO/I0B
MJIaHUPOBAHUHM HAYYHOTO
HKCIIEPUMEHTA,
0000111eHHS PE3YIHTATOB U
000011eHNsT HTHPOPMALUHU U
MIPEICTABJICHUS
PE3yIbTaTOB B BUJIE
OTYETOB, JOKJIAJIOB U
HAyYHBIX TyOIUKaIINA;.

OO0yyaromuiics B IOJHOM 00beMe
BIIajeeT pUueMaMu paboThl

pu 1oadope HayyHOU
uHpopManuu 1o npodeccun,
METOJIOB TUIaHUPOBAHUU
HAy4YHOT'0 3KCIIEpUMEHTA,
000011eHIs Pe3yIbTATOB U UX
MIPEJICTaBJICHUS B BUJIE OTYETOB,
JIOKJIaJIOB U HAay4HBIX
myOauKanui

[1K-8a - B1azieHueM OCHOBHBIMHM METO/aMHU U MIpUEMaMu IIPOBEACHUS SKCIIEPUMEHTAIIBHBIX UCCIIE0OBAHUN B CBOEH NMpodeccruoHalbHOM 001acTi

IToxka3areanb

Kpurtepun oueHuBanus

2

3

4

5

3HATD:
- OCHOBHBIE JJIEMEHTHI U
CcTaauy OUTEXHOIOTHI
- OCHOBHBIC MTPOIYIICHTHI,

HCTOJIb3yEMbIE B
OHMOTEXHOJIOTHYECKUX
nporeccax, METOJIBI
CKpUHHUHTA H
MOJIEKYJISIPHO-
reHETHUYECKOM

TpaHchopMalMd  HOBBIX
IIPOJYLIEHTOB;

OO6yuaromuiics
JIEMOHCTPUPYET TOJTHOE
OTCYTCTBHE WJIN
HEI0CTATOYHOE
COOTBETCTBHE 3HAHUI

OO0yuaromuiics
JICMOHCTPHPYET HEITOJIHOE
COOTBETCTBHE 3HAHUN

HOHYCKaIOTCH 3HAYUTCIIbHBIC

OH_II/I6KI/I, IPOABIIACTCA

HEOAOCTATOYHOCTD 3HaHPII>i, 110

psiy rokaszatenei,
00yyYaroIuiCs UCIIBIThIBAET
3HAYUTEJbHbIC 3aTPYJHEHUS
IIPU ONIEPUPOBAHUU
3HAHMSIMU IIPU UX TIEPEHOCE
Ha HOBBIE CUTYyalUH.

OOyuarommuiics
JICMOHCTPHPYET YaCTHYHOE
COOTBETCTBUE 3HAHUN

OO0yyJaromuiicss IEMOHCTPHUPYET
MIOJTHOE COOTBETCTBHE CIICAYIOIIUX
3HAHUU:




- KIaccupuKauio
MIPOIIECCOB
¢bepmenTanumy,
MIPOAYKTOB M CyOCTpaTOB
B OMOTEXHOJIOTHYECKUX
mporeccax

- 0000IICHHYO
TEXHOJIOTUYECKYIO CXeMY
nporecca OMOCHUHTE3a

yMeTh: OO6yuatomuiicst He ymeer | OOyvaroniuiics OOyuarommuiics OOyyaromuiics 1eMOHCTPUPYET
- ONTUMH3HMPOBATH | WIK B HEJOCTATOYHOW | JEMOHCTPUPYET HETOJIHOE | JIEMOHCTPUPYET YaCTHYHOE | HOIHOE COOTBETCTBHE YMECHHIA.
TEXHOJIOTHYECKUE CTENEHU yMeeT COOTBETCTBHE  CIICAYIONIMX | COOTBETCTBHE CIEAyIomux | CBOOOIHO onepupyer
TPOIIECCHI YMEHHI: yMeHuit. YMeHHs 0cBoeHpl, | TPHOOPETCHHBIMI YMEHUAMH,
KyJIbTHBUPOBAHUS; HO JIOITYCKal0TCs TPUMCHACT HX B CHTYALHMAX
- MIPOBOJTUTH HE3HAUMTENbHBIC OWHOKH, | oo CHOH CHORHOCTH.
CKPUHUHT TIPOJYIIEHTOB, HETOYHOCTH, 3aTPyTHEHHSI
JIETIOHUPOBAHKE B [P aHATUTUYECKUX
KOJUTEKIIMSIX u orepanusx, nepeHoce
MaTEHTOBAHMUE; YMEHUI1 Ha HOBBIE,
HECTaH/IapPTHbHIE CUTYaIUH.
BJIA/I€Th: OO0yuaromuiicst He OOyuaromuiicst BiaaeeT OO0yuyaromuiicss 9aCTUIHO OOyuaromiuiicsi B OJIHOM 00beMe
-MeTofaMu  0TOOpa, | BIAJEeT WU B npruemMamu padoThl BIIaJIEET IPUEMaMK paboThI | BIajeeT IIPUEMaMHU PabOThI
KyJIbTUBUPOBAHUS u, | HemocTtatouHoil crenenn | OOydaroiuiics ucnbIThiBaeT | HaBbIKM OCBOEHBI, HO
XpaHeHUus MPOJYLIEHTOB, | BJIaJeeT NpueMaMu 3HAUUTENbHbIC 3aTPYAHCHUS | JOIMYCKAIOTCS
- HaBbIKaMu | pabOThI Py IPUMEHEHUH HABBIKOB B | HE3HAUUTEJIbHBIC OLINOKH,
KyJIbTUBUPOBAHUS HOBBIX CUTYyaI[UsX. HETOYHOCTH, 3aTPYyAHECHUS
MIPOJIY1IEHTOB, IIPU aHATTUTUYECKUX
- METO/IaMHU orepanusx, nepeHoce
MacIITabupOBaHUS YMEHUI1 Ha HOBBIE,
OMOTEXHOJIOIMYECKHX HECTaH/IAPTHHIE CUTYaIUH.

ImponeccoB




[Ikanmbl olleHUBaHMS Pe3yJIbTaTOB IPOMEKYTOUHOMN aTTECTAIIMK U UX OIMCAHHE:
Dopma npomercymouHol ammecmayuu: IK3AMeH.

[TpoMesxkyTouHas aTTecTars 00yJarmuxcs B opMe dK3aMeHa IPOBOJAUTCS 110

pe3ybTaTaM BHITIOJHEHHUS BCEX BUOB YUCOHOH paObOThI, PETyCMOTPEHHBIX YUCOHBIM
IUTAHOM TI0 JaHHOW JWCIMIUIMHE (MOIYJII0), TIPU 3TOM YYHUTBIBAIOTCS PE3YJIbTaThI
TEKyIIEro KOHTPOJs YCIeBaeéMOCTH B TeueHHe cemectpa. OIeHKa CTeleHu
JTOCTIKEHUST O0YYAFOIIMMHICS TNIAHUPYEMBIX PE3YJIBTaTOB OOYYCHHS 10 JUCITUTUTHHE
(MOIyJIF0) TIPOBOJIWTCS TIpeTojaBaTesieM, BEAYIIUM 3aHATHS 110 JUCITUIUIHHE
(MOJTyJIF0) METOIOM IKCIIEPTHOH oreHkH. [1o uToram mpomMexyToYHOM aTTECTAI[UH TI0
IUCIMIUINHE  (MOJIYJIO)  BBICTABISIETCS  OICHKA  «OTIIMYHO»,  «XOPOIIOY,
«YAOBJIETBOPUTEILHO» WIH «HEYOBICTBOPUTEIHHOY.
K npomesicymounoii ammecmayuu 3K3amMeHy OONYCKAIOMCA MOAbKO CMYOeHMmbl,
BLINONHUBUIUE BCE BUObL YUeOHOU pabombl, NpedyCMOmpeHHvle pabdoyeli NPocpPamMmoll
no oucyuniure «OCHOBBI OMOTEXHOJIOTUWY HPOULIU NPOMENCYMOYHBIUL KOHMPOIID,
BLINOJHUNU 1ADOPAMOPHBLE PAOOMbL, BLICIYNULU C OOKIAOOM U M.O.

IlIkana ouenueanus Onucanue

BrimonHensl Bce BUABI YUeOHOU pabOTHI, MPEITyCMOTPEHHBIE YYeOHBIM
miaaHoM. CTyJIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HAaBHIKOB MpPHUBEACHHBIM B TaOnMIIax T[OKa3zaTelei, Oonepupyet
0 NpUOOPETEHHBIMU 3HAHUSAMHU, YMEHHUSMH, HAaBbIKAMU, MPUMEHSET UX B
PLIHAHO CUTYalHUAX MMOBBIIIEHHON c10)KHOCTHU. [Ipy 5TOM MOTYT OBITH OMYIIEHbI
HE3HAYUTeNbHbIE  OMMOKM,  HETOYHOCTH,  3aTPyIJHEHHs  IpHU
AQHAIUTUYECKUX ONEpalusix, MMepeHoce 3HaHWW M YMEHUH Ha HOBBIE,

HECTaHAAPTHBIC CUTyalluH.

Boinonnensr Bce BUAbl y4eOHOUM pabOThI, IPEeIyCMOTPEHHBIE yUYeOHBIM
X 1aHoM. CTyJI€HT IEMOHCTPUPYET HETOJIHOE, IPABUIIBHOE COOTBETCTBUE
opouio . . .
3HaHWM, YMEHHI, HAaBBIKOB IMPHUBEACHHBIM B TaONUIAaX IMOKa3aTeleH,

1100 eciu Py ATOM OBLIH TOMYIIEHBI 2-3 HECYIIECTBEHHbIE OITHMOKH.

BeimosnHeHsl Bce BUJIbI Y4eOHOH pabOThI, MPeTyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM, B KOTOPOM
OCBElIeHa OCHOBHAs1, HanboJiee BaXKHas YacTh Marepuasa, HO MPH 3TOM
JIONYIIEHA O/1HA 3HAYUTeNbHAasl OIMOKA UM HETOYHOCTb.

Yooenemeopumenvno

He Bbmonnen oxuH wim Oonee BHUIOB  y4eOHOM  paboOTHI,
NPEIyCMOTPEHHBIX Y4eOHbIM IuIaHOM. CTYIEHT JEeMOHCTPHUpYET
HETOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HAaBBIKOB NPHUBEICHHBIM B
HeyooenemsopumenvHo .

TabJaMIIax ToOKa3aTenel, JOIMyCKAaloTCA 3HAYMTEIbHbIE  OLIMOKH,
NpPOSIBIISIETCS. OTCYTCTBHE 3HAHMH, YMEHHH, HaBBIKOB 10 psdy

HOKaBaTeHeﬁ, CTYACHT HUCHBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUA IIPpU




onepupoeaHuu 3HAHUAMU U YMEHUAMU Nnpu Ux neperHoce Ha HOoeble
cumyayuu.

Dopma npomesrcymouHnoli ammecmayuu: Kypcoeas paboma.

[TpomexyTouHasi atTecTanusi 00ydaromuxcsi B (GopMe BBIMOTHEHUS KypCOBOM
paboTHI TPOBOAUTCS IO pe3yJIbTaTaM MPOBEPKHU U 3aLIUTHI KypcOBOM paboThl. O1ieHKa
CTEMEHU JOCTIXKCHHUS OOYUYaIIMMMUCS IJIAHUPYEMBIX PE3YyJIbTaTOB OOYUYEHHs I10
TUCHUIUIMHE (MOJYJIF0) TMPOBOJUTCS TMpErojaBaTesieM, BEAYIIMM 3aHSTHS 110
JTUCHUIUIMHE (MOJYJII0) METOJIOM SKCHEPTHOM oneHKU. [lo uToramMm mpoMexyTOYHOM
aTTeCTalMM 10 AUCUMIUIMHE (MOJYJII0) BHICTABIISAETCS OL[EHKA «OTIUYHOY, «XOPOILION,
«YJOBJIETBOPUTEIBHO» WIH «HEYJAOBIETBOPUTEIBHOY.

IlIkana ouenueanus Onucanue

Cmyoenm OemoHcmpupyem coomeemcmeue 3HAHUL, YMeHUl,
HAaBbIKOB NPUBCOCHHLIM 6 mabauyax noxazameinei, oOnepupyem
npuUobpemeHHbIMU 3HAHUAMUY, YMEHUAMU, HABLIKAMU, NPUMEHSEem UX
Omauuno 8 cumyayusix nogvluleHHou crodxcHocmu. [lpu smom moz2ym Ovime
O0onyueHvl He3HayumenbHbvle OUUOKY, HeMOYHOCMU, 3ampyOHeHUs
npU AHATUMUYECKUX ONepayusix, nepeHoce 3HAHUU U YMeHUl Ha
HO8ble, HeCMaHOapmHbvle CUMyayuu.

Cmyoenm OemoHCmpupyem HenoaHoe, NpasuibHoe COOMeemcmeue
Xopowo 3HAHUL, YMEHUL, HABbIKO8 NPUBCOEHHbLIM 68 MAOIUYax noxazameel,
AUOO ecau npu 3mMom ovLiu Oonyuervl 2-3 HecyujecmeenHvie OUUOKU.

Cmyoenm OemoHcmpupyem coomeemcmeue 3HAHUlL, 8 KOMOpoM
Yoosnemeopumenvno | oceewena ocHo8Has, HauboIee 8ANHCHAS YACbL Mamepuaid, Ho npu
9MOM OONYujeHa 0OHA 3HAYUMENbHASL OUUOKA UIU HEMOYHOCb.

Cmydenm OemoHcmpupyem HenoiHoe coomeemcmeue 3HaHUl,
VMeHUll, HABbIKO8 NPUBEOEHHLIM 6 madauyax noxkazameretl,
O00NYCKAIOMCA 3HAYUMENbHbIE OWUOKU, NPOAGIAEMC OMCYMCMeue
Heyoosnemsopumenvho . . .

3HAHUU, YMEHUU, HABbLIKO8 NO pAJYy nokasameneu, CcmyoeHm
ucnvlmuiéaem 3HAYUMeENbHble 3aAMpPYOHeHUs Npu Onepupo8aHul

SHAHUAMU U YMERUAMU NPU UX NEPEeHOce Ha HOo8ble cumyayuu.

Memoouueckue pexomenoayuu no HAnUCaHuio, MpedosaHus K 0QOPMIEHUIO
omuemos no 1abopamopHvim pabomam

JlabopatopHast paboTa mOApa3ymMeBaeT CaMOCTOATEIHLHOE BBIMOJHEHUE
CTYJIEHTOM (TPYMION CTYJIEHTOB) MPAKTUYECKUX JNEUCTBHUI MO ONpENEIEHHON TEME, .
Ilens BBIMOMHEHWS W HAMHCAHUS OTYETa MO JabOpaTOpHO paboTe — MPHUBUTHE




CTYJEHTY HAaBBIKOB JOKYMEHTHPOBAaHHS JE€UCTBHM M NPEICTABICHUS COOpPaHHBIX
MaTepuasioB U (PaKTOB B COOTBETCTBUH C TPEOOBAHUSIMU, TPEABABISIEMBIMHA K OTUETAM.

B otuere n10KHBI OBITh NPEICTABIEHBI:

- Ha3BaHUE U HOMeEp J1ab0opaTOpHOM paboTHI;

- Tema 1 akTyalnbHOCTb (IJ1 YEro HY>KEH JIaHHbII METON);

- BBe/IcHHE (OOBACHSIETCS MPUHIIMIIOB METO/A; €€ 3HAYMMOCTb, aKTyaJlbHOCTb;
YKa3blBAlOTCS 1€JIb M 33Ja4d MHHM-UCCIEOBAHUS; MOTYT OBbITh MNEPEUUCICHBI
HEKOTOPBIC UCTOYHUKH HH(POPMALIHH);

- OCHOBHA$ YaCTh. OTPAXEHBI AEUCTBUS MO TOCTHXKEHHUIO MTOCTABJICHHBIX 3a]1a4,
3a(UKCUPOBaHBI PE3yIbTAaThl, BEITOJHEHBI HEOOXOIUMBIE PACUETHI;

- 3aKITIOYCHUE (KPATKUE BBIBOJIBI);

- CIHMCOK HCHOJIb3yeMOW JUTEpaTypbl (CMHUCOK O(OpMIISIETCS CHEAYIOIIUM
obpazom: @.1.0. aBTOpa; HA3BaHUE PAOOTHI; MECTO U 'O U3/IaHMUS).

lpudt: Time, 14 nr. Mexcrpounslit uatepBai: 1,5. Aozam: 1.25 (wmm 1,27).
BripaBuuBanue tekcta: no mupune. [lepeHoc: aBToMaTnueckuii.

Kpumepuu oyenku:

1) OueHkoil «OTJIIMYHO» OLIEHUBAeTCs paboTa, B KOTOPOM COOIIOJEHBI
cienyroue  TpeOoBaHUs:  O00OCHOBaHAa  aKTyalbHOCTh  HM30paHHON  TEMBI;
CaMOCTOSITEJIbHO BBINOJIHEHA MpaKTHYecKass 4YacTb, aKKypaTHO 3a(pUKCHPOBAHBI
pe3yNbTaThl, MPOBEIEHBI pacueThl M CHAENaHbl BBIBOJBI, COOJIIOJIEHA JIOTMYECKas
CTPOMHOCTH paboOThI; COOJIIOEHBI Bce TpeOOBaHUS K O(DOPMIICHUIO M CPOKaM CIa4H
oTueTa.

2) OreHko#l «XOpolIo» OlleHUBaeTcs JlabopaTtopHas paboTa, B KOTOpOil: B
OCHOBHOM CaMOCTOSITEJIbHO BBINIOJHEHA MPAKTHYECKas 4YacTh, €CTh HEJAOCTATKU B
opopMJIECHUM U pacuerax, BBIBOJBI C(HOPMYIUPOBAHBI HEJOCTATOYHO TIOJIHO;
HEJOCTATOYHO MCIIOIb3YETCSl HAy4YHAasl TEPMUHOJIOTHUS; OTUET C/IaH HE BOBPEMSI.

3) OneHka «yJ0BIECTBOPUTEIBLHO» BBICTABIISACTCS MPH YCIOBUU: MUHUMAJIbHOE
ydacTue B IPAKTUYECKOM YacTH; Pe3yIbTaThl HE 3a(DUKCUPOBAHBI; OIITMOKHY B pacueTrax;
UMEIOTCS CYIIECTBEHHBIE HEJIOCTATKU B O OPMIICHHH, OTYET CJIaH HE BOBPEMS. .

4) OneHka «HEYJOBJIETBOPUTEIBHO» BBICTABJISIETCA TOT/AA, KOraa: a) padora He
BBHITIOJTHEHA; 0) OTYET HE ClIaH WJIU COCTaBIICH HE CAMOCTOSITENILHO (CIHUCAaH).

@oH/IbI OLIEHOYHBIX CPEACTB MPECTABICHBI B MPUIIOKEHUHU 1 Kk paboyeit mporpamme.
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Tabnuua 1

MOKA3ATEJb YPOBHA COOPMUPOBAHHOCTHU KOMIETEHIIUIA

«OCHOBBI OMOTEXHOIOT I

DI'OC BO 19.03.01 «buorexHoJiorus

B npouiecce ocBoeHuUs JAHHOM IUCHUIUIMHBI CTYACHT (QOPMUPYET U AEMOHCTPUPYET clieaytouue npogeccuoHalbHble KOMIETEHINHU:

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB Texnosoruss |(@opma Crtenenu ypoBHeii

NH- DOOPMYJIUPOB- (GopMUpPOBaH [OLEHOYHOT [0OCBOCHHS KOMIETEHUMI

JEKC KA st 0

KOMIIeTEHI[H [cpeacTBa™
i/i *

OIIK-2 [ciocOOHOCTBIO U 3HaTh Jlekun, KIT ba3zoewvtit yposens
TOTOBHOCTBIO HMCTOPHYECKHE ITAIBI PA3BUTHS OMOTEXHOJIOTHH, nmabopaTopHbIE PK - 3HAET CTPYKTYpPY
MCIOJIB30BATH OCHOBHBIE COBPEMEHHBIE HAIIPaBJICHUS BaHATHS, JIP IT0O3HABATEIbHOU
OCHOBHBIC 3AKOHBI OUMOTEXHOJIOTHH, €€ POJIb B PA3BUTUH OOLIECTBA, CaMOCTOSTENb- CP JEATENBHOCTH, YMEET
CCTCCTBCHHOHAYHHBIX |35 1auy GHOTEXHOJIOrA B IIPAKTUYECKON Hasi paborta, PT CTaBUTH LIEJIN U 33]1a41
ilg(c)g)lgg;:HZnLHoﬁ TEOPETUUECKON eATEIbHOCTH; KypcoBas npodeccuoHaIbHOro
eATEbHOCTE, Ymerb pabota caM000pa3oBaHus, BIaICET
[PHMEHSTh METO/TBI OLICHUBATh JIKOHOMMYECKYI) M COLMAIBHYIO PpOJb HaBbIKAMU IIOMCKA METO/I0B
MATEMATHYECKOTO [pa3BUTHUSA HalpaBJICHUN OMOTEXHOJIOTUU HA pelieHus: MpakTUYECKUX
aHaIM3a u COBPEMEHHOM 3Tarie 3a/ay.

MO/ICTTUPOBAHHSI, - ICIOJIb30BaTh €CTECTBEHHO-HAYYHbIE 3HAHUS U Ilogviuennuwiit yposens
TEOPETHYECCKOTO U METO/Ibl MATEMATUYECKOI'O aHATIM3a U MOJECIIUPOBAHUS - ymeeT popMyIupoBaTh
PKCIICPUMCHTAIBHOTO | aHAJM3a HAY4YHBIX PE3YJbTaTOB MCCIIEIOBAHUN pOo0OJIeMbl, BO3HUKAIOIIHNE ITPU
MCCICAOBAHMA, Baaners CaMOCTOSTEIIBHOM U3y4YE€HUH
METOJaMH TTOMCKA, CKpUHUHTA U KYJIbTUBUPOBAHUS U MaTepHasa, IOMCKE METOJOB
XpaHEHUs TPOYIIEHTOB, METOJaMU KOHTPOJIS IPH peleHus 3a/1a4, Coco0eH ¢
pPOBEIEHNUHN OMOTEXHOJIOTMUYECKUX MPOIECCOB; pemaTh 3a1a4 NOBBIIIEHHOMN
METOJIaM1 MacCIITA0UPOBAaHUSI OMOTEXHOIOTHUECKUX CJI0’)KHOCTH, aHAJIM3UPOBATh
[IPOLIECCOB MOJIy4eHHYI0 HHPOPMAIIHIO,
[IePEHOCUTh 3HAHUSI HA HOBEIE,
IIK-8  |CnocoOHOCT 3HATH: eKLUs, KII ba3oBblil ypoOBeHb




paboTaTh C HAYYHO- |- METOMBI yIOpaBiICHUS OHOTEXHOJOTHYCCKIMHUCAMOCTOSTENb PK - CocobeH pabortath ¢
TEXHUYECKON [pOLECCaMU; Hasi padora, JIP Hay4YHO-TEXHUYECKOU
nH(pOopManueH, - OCHOBHBIE 0a3bl JaHHBIX IO MPOAYIEHTAM HCEMHHAPCKHE CP nHpOopManuei,
HCIIOJIb30BaTh MH()OPMayHOHHBIM TEXHOJIOTUSAM JUIABAHATUS YO [loBbIlIEHHBI YPOBEHb
[POCCUICKHN 1 MOJICIMPOBAHUS, MACHITAOMPOBAHUS W ONTHUMH3AIUU PT - CIIOCOOEH MCIOJIb30BaTh
MEKTYHAPOIHBII MPOIIECCOB, BXOJAIIUX B  OHOTEXHOJOTUYECKYIO 9K3aMEH [POCCUMCKUU U
OTIBIT B CUCTEMY. MEXKTyHApOIHBIN OIBIT B
MpoECCHOHATTLHON  [YMeTh: pohecCuoHaIbHOM
eSITETbHOCTH - paboTaTh C Hay4YHO-TEXHUYECKOW JUTEPATypOH, eI TETbHOCTH

WCIIONB30BaTh  COBpPEMEHHBIE  HMH(OpMaAIMOHHBIC

TEeXHOJIOTUM TPU  TUIAHUPOBAHWU, AaHAIN3E U

MMPOTHO3UPOBAHUH OMOTEXHOJIOTUI

- aHaTM3WpPOBATh  PE3yJbTaThl  HMCCIECIOBAHUM,

OTIPEIEIATH MapaMeTPhl U CPEACTBA JUISl YIIPABICHUS U

KOHTPOJIS CTaInii OMOTEXHOJIOTHYECKOTO TIpoliecca

BJIAJIETh:

- HaBBIKAMU aHAJM3a U UCII0JIb30BAHUS POCCUMUCKOTO U

MEXIyHapOIHOrO ONbITa B IPO(eCcCHOHATbHOM

NEeATEIbHOCTH

- MeToJIaMU 0000IIeHUsT MH(DOPMAITUH TIO

ONTUMM3ALNH U YTIPABICHUIO OUOTEXHOJIOTNYECKUMU

[IPOLIECCAMM;

TIK-8a |Buanenue 3HATB: ITeKIus, KII ba3oBblil ypOBeHb:

OCHOBHBIMH OCHOBHBIE 3JIEMEHTHI U CTAJH OMOTEXHOJIOTUI EP, PK BOCITPOM3BOJICTBO
METOJaMu U OCHOBHBIE MIPOYLEHTHI, UCIIOJIb3yEMBbIE B1abopaTopH JIP [MOJIyYEHHBIX 3HAaHUH B X0/
[pueMaMu OMOTEXHOJIOTMYECKUX MPOIECccax, METObl CKPUHUHTAbIC 3aHATHS, CP TEKYILEro KOHTPOJIsS
[IPOBEIACHUS 1 MOJIEKYJISIPHO-T€HETUYECKON TpaHC(HOpMaIIUN HOBBIX|CAMOCTOSTEN YO [loBbIlICHHBIH YPOBEHb:
SKCIIEPUMEHTAJIbHBIX [TPOYLIEHTOB; bHasi paboTa PT [IPAKTUYECKOE  IPUMEHEHUe
rcciae0BaHUi B KJIacCH(HKAIUIO TPOLIeCCOB (pepMEHTALMH, TIPOTYKTOB 9K3aME€H [[TOJIyYEHHBIX 3HaHUI B
cBOEH U CyOCTpaTOB B OMOTEXHOJIOTUYECKUX MPOIIeccax mpoliecce  NOATOTOBKU K

podeccnoHanbHOM
obmactu

000OIIEHHYI0 TEXHOJIOTUYECKYI CXeMy IMpolecca
OMOCHHTE3a;

YMETh:

ONITUMU3UPOBATH OCHOBHBIC TEXHOJIOTUIECKUE
CTaJIMH MPOIIECCa KyJIbTUBUPOBAHMS,

[POBOJIUTH CKPUHHHT TPOJIYIIEHTOB, ICIOHUPOBAHKE B

OMOJIOTMYECKUX PECYPCHBIX HNCHTPAX U MATCHTOBATD,

CCMHUHAapaM, K BBICTYIIJICHUIO C
JAOKIIaI0M




[O0MPATh METO/IbI ACETITUKH TP KYJIbTUBUPOBAHUN
MPOIYIICHTOB B PA3IMYHBIX OMOTEXHOIOTUISCKUX
crcTeMax,

BJIAJETh:

METOJaMH TIOMCKa, CKpUHUHTA U KyJIbTUBUPOBAHUS 1
XPaHEHHS TPOYIICHTOB,

HABBIKAMHU XUMHYECKOTO U OMOJIOTHYECKOTO KOHTPOJIS
[PU TIPOBEJICHUN OMOTEXHOJIOTHYECKUX MPOLIECCOB;
METOJaMu MacCIITaOMPOBaHUS OMOTEXHOJOTUUECKUX
MPOIIECCOB




[Ipunoxxenue

K paboueii mporpamme

HepequL OLCHOYHBIX CPEACTB 10 JUCHUIIJINHE «OCHOBBI OMOTEXHOJOTHH»

HaumenoBanue
No OIIEHOYHOrO - [IpencraBieHne OLIEHOYHOTO CPEJICTBA B
OC paTKasi XapaKTepUCTHUKa OLIEHOYHOTO CPEJICTBA dOC
CpeICTBa
1 Kontponbnas padota [CpeicTBO TPOBEPKH yMEHUN MPUMEHATH TMOJyYEHHBIE 3HAHUS IS KoMruiekT KOHTpOIBHBIX 3a/IaHUM 110
(K/P) peleHus 3a/1a4 OMpPeIeTICHHOTO THIIA 10 TEME WM pa3/ieny BapUaHTaM
KoHeuHBII1 TPOIYKT, NOJy4aeMblid B pE3yJIbTaTe INIAHUPOBAHUS U
BBITTOJTHEHHUST KOMITJIEKCA y4eOHBIX U
M CCIIEIOBATENIbCKHUX 3aaHuid. [103BOIsI€T OLIEHUTh YMEHUS
00yJarOIINXCsl CAMOCTOSATEITFHO KOHCTPYUPOBATH CBOM 3HAHUS B
2 Kypcosaa paGora MpoIiecce penieHrs MPAaKTUIECKUX 3a/1a4 U TPo0sIeM, OPUEHTHUPOBATHCS TeMBI rpymIOBEIX WA HHAMBEIYaTBHBIX
(KP) B uH()OPMAITMOHHOM MPOCTPAHCTBE U YPOBEHH CHOPMHUPOBAHHOCTH pabot
QHATUTUYECKUX, UCCIIEIOBATENLCKUX HABBIKOB, HABBIKOB
[IPaKTUYECKOTO U TBOPUYECKOTO MBIILIEHUS. MOXKET BBITTOJIHATHCS
B UHIUBUIYaTbHOM MOPSIKE WIH IPyHIoi 00ydaromuxcs.
" TeMbI JOKIIaA0B,
Jloka, [Ipoayxt CaMOCTOATENBHOH paboThI Y S
3 CooBIICHE CTYJEHTA, MPEACTaBISIONINI cO00M MyOIMYHOEe  BBICTYIUICHUE IO §
(JIC) MPE/CTABACHUIO TOMYMCHHBIX PE3yIbTaTOB PCLICHHS ONPEAETCHHOH
y4e0HO- MPaKTUYECKOM, yUeOHO-HUCCIIeI0OBATEIbCKON MIIH HAy4YHOUM TEMBI
'YcTHBIN ompoc CpencTBo KOHTPOJIS, OpraHM30BaHHOE KakK ClieluaibHas Oecena Bonpocsl o
cobecenoBanue, Mearorn4eckoro paboTHUKA ¢ 00YYarOINMCs Ha TEMbI, CBS3aHHBIE C TeMam/paszieniaM JUCIUTITUHBI
4 |(YO) M3y4aeMol JUCHUIUTMHON, U PACCUMTAHHOE Ha BBhIAICHEHHE 00beMa
3HaHMI 00YYaIOIIErocs Mo ONpeaeIeHHOMY pa3Jelny, TeMe, mpodieMe u
T.11.
Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHUI, TO3BOJIAIONIAs
5 Tect AQBTOMATU3UPOBATh NPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUN U YMEHUI DO/ TECTOBBIX 3aaHMii
(T) oOyuaromierocs.




3. KoHTposbHBIE BONPOCHI /JJsi NPOBeJIeHUS NPOMEKYTOYHOIM
arrecTauuu

Bonpochl K KOJUIOKBUYMAaM.

Tema 1.
1. CoBpeMeHHOE COCTOSIHHUE | MEPCTIEKTHBBI pa3BUTHs OMOTeXHONOTHH B PO.
2. CocTosiHME | MEPCIEKTUBBI Pa3BUTHUSI OMOTEXHOIOTUN B MUDE.
3. Pa3Butue renHoii unxxenepuu B PO.
4. OCHOBHBIE KOMIIOHEHTHI OMOTEXHOJIOTUIECKOU CUCTEMBI.
5. Mukpoopranusmsl — cnequGUUECKUil 1eMEHT OMOTEXHOJIOTMYECKON CUCTEMBI.
6. 3aKOHOMEpPHOCTH POCTa M PA3BUTUS MUKPOOPTaHU3MOB.
7. OcoOeHHOCTH CBIPHS JIJISl pOCTa ¥ Pa3BUTHS MUKPOOPTaHW3MOB U TPEOOBAaHHUS K
HEeMY.
Tema 2.
1. TlpeumymiecTBa W HEIOCTATKH HEMPEPBIBHBIX U IMEPUOJUYECKHX crocoba
KyJIbTHBUPOBAHHUS MUKPOOPTAaHH3MOB.
2. XapaKTepUCTHKAa OCHOBHBIX W BCIIOMOTATEIbHBIX MPOIECCOB TPOM3BOJICTBA
OMOJIOTMYECKN aKTUBHBIX BEIIECTB.
3. XapakTepuCTUKa OCHOBHBIX U  BCIIOMOTATEIIbHBIX CTaauil  MPOIECCOB
KyJIbTHBUPOBAHUS MUKPOOPTAaHU3MOB.
4. XeMOCTaTHBIN peKUM KyJIbTUBUPOBAHUS.
5. TypOumocTaTHBIN PeKUM KyJIbTUBUPOBAHUS.
Tewma 3.
1. VYcTaHOBKH ISl TOBEPXHOCTHOTO KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.
2. AmnmapaTsl ¢ BBOJOM PHEPTUHU TOJIBKO Ta30B0il (a3bl: 0apOOTaKHbIE arapaThl,
OapOoTa)KHbIE aImapaThl C KOHTAHTHBIMH YCTPONCTBAMHU.
3. AnmapaThl C TOJBOJOM JSHEPIHMU TOJBKO JXHAKOW (a3bl: (pepMeHTATOpPHI C
CaMOBCAaChIBAIOIIEH MEIIAIKOMW, CTPYyHHBIE, 2KEKIIMOHHBIC(EPMEHTATOPHI.
4, Tlo kakuMm TmapameTpaMm  oleHuBaeTCsd AP (PEKTUBHOCTh  Pa3IUYHBIX
(bepMEeHTAIIMOHHBIX aNIapaToB.
5. OcobeHHOCTH ammapaToB JUisl KyJbTHUBUPOBAHHS KJIETOK PACTCHUH W
KUBOTHBIX.
6. Kak BomsieT cocTaB MUTATENBHBIX CPell HA POCT W 0Opa3oBaHHE MPOTYKTOB
MeTaboIu3Ma MUKPOOPTaHU3MaMHu.
Tema 4.
1. Ha3BaTh OCHOBHBIE METOJIBI O0ECIIEYEHUS ACENTHIECKUX YCIIOBHIA.
2. Urto Takoe KpUTEpHUH CTEPUITN3ALINN U KaK OH OTPEaesaeTcs?
3. Kaxk cobupaercs crepmmsyroniasi puibTpamus Bo3ayxa?
4. Tepmuueckas cTepuiIn3alis U mokaszarenu 3 (PeKTUBHOCTH 3TOTO MpoIiecca.
5. Kaxk BeIOMpArOTCS peKUMBI CTEPHIIU3ANNHI 000PYAOBAHMS 1 KOMMYHHKAIIAN?
6. Uro Takoe KOMOMHMPOBAHHAS TEPMOMEMOPAHHAS CTEPHITA3ATIHS?
7. Kak  BbpIOpaTh  ONTHUMANTBHYIO  BEIWYWHY  KPUTEPHUS  ACENTUYECKOU

s pexkTruBHOCTH?

Tema 5.



B uyem cocroutr OJIOUYHBIN IIPUHOUIT MATCMATUYCCKOIro MOJCIHUPOBAHUSA
OHMOTEXHOJIOTHYECKUX CUCTEM?

2. Kak ocymecTBisieTcss MaTeMaTU4YeCKOE  ONHCAHUE KHUHETHKH  pPOCTa
MHKPOOpraHu3ma?

3. Kakwue mMomenu st onvucanusi KHHETUKY OMOCUHTE3a MPOIYKTOB METaboIM3Ma
BrI 3HaeTe?

4., Kak yudTHIBaeTCS BIMSHUE a’pallud U TMEPEeMEIIMBAaHUS HU KUHETUKY
OMOTEXHOJIOTUUECKOTO MPoIlecca B MATEMAaTUYECKUX MOJIEIISX ?

5. Kakme marematuyeckue MOJEIN MEPUOJUUECKUX MPOIECCOB OMocuHTe3a Bbl
3HaeTe?

6. Kakue maremaTuyeckue MOJEIU HEMPEPHIBHBIX MPOIECCOB OnocuHTE3a Bbl
3HaeTe?

Tewma 6.

1. OnumuTe OCHOBHBIE HAMPABICHUS MOJCIUPOBAHUS MTPOIIECCOB OMOCUHTERA.

2. Ha3zoBuTe OCHOBHBIE TyTH MHTEHCU(PHUKAIIUN (DEPMEHTAITMOHHBIX MPOIECCOB.

3. Kak ocymiecTBisieTcss TOCTaHOBKA 3a71a4 ONTUMHU3AIUHN ?

4. TlpuBeaute mpuUMep METO/1a ONITUMHU3AIIMU COCTaBa MUTATEIBHBIX CPEI.

5. [lpuBenute mnpuMep MaTeMaTHYECKOW  MOJCNIH, peIIaloleld  3axaudy
ONTUMAJIBLHOTO YIIPABJICHUS OUOCUHTE30M OMOJIOTHUECKH aKTHUBHOTO BEIIIECTBA.

6. B dem coctouT 3aa4a ONTUMH3AINK HEMIPEPBIBHBIX MPOIECCOB?

7. Kak pemmaercs 3aja4a ONTUMHU3AIMHN XeMocTaTa 6€3 OrpaHUYCHUM.

Temsl pedepatoB

1. buoTtexHONOTUS KaK OT/EIbHAsI OTPACTh HAYKH U TIPOU3BOJICTBA.

2. Vctopus pa3BuTHS OMOTEXHOJIOTHH.

3. OcCHOBHbIE HaNpPaBIICHUS PA3BUTUS OMOTEXHOJIOTHH B MHpE.

4. OcCHOBHbIE HAIIPABJICHUS Pa3BUTUSA OMOTEXHOIOTUH B PO.

5. Hogelimuii mepuoa pa3BUTHS OWOTEXHOJIOTHMH. ['€HHAs WHXXCHEpHUS B
OMOTEXHOJIOTUH.

6. [lomyyeHne TEHHOMH)KEHEPHBIX I[ITAMMOB-TIPOIYIIECHTOB MEIUITMHCKUX
npernapaToB UHTEPPEPOHOB.

7. IIpoGnemMbl  WCMONB30BaHUS  TEHHO-WH)XKCHEPHBIX  IITAMMOB B
OMOTEXHOJOTHYECKUX TpOoIIeccax.

8. OOoOmeHHass cxeMa TIONYYCHHUS MHUKPOOMOJOTUYECKHM  CHHTE30M
AMUHOKHCJIOT.

9. OOGoOmeHHas cxeMa MoJy4YeHHs OeTa-JTaKTaMHBIX AaHTHONOTHKOB.

10.06001meHHas cxema MoTydYeHUsS MEKPOOHBIX OMOMACC TPOXKIKEH.

11.0600mmeHHas cxema MoTy4YeHUss OMOMacChl OMOTIECTHITHIOB.

12. KnerouHnass WH)KEHEPHUS PACTCHHI: METOJbI TIOMYyYCHUS KJICTOK W IIeIH
KyJIbTUBUPOBAHUSI.

13.06001mmeHHas cxema moiydeHuss 0nomMacchl GoToTpodoB.

14.HemnpepbIBHBIE TIPOIECCHI KYJIbTUBUPOBAHUS TTPOYTICHTOB.

15.XemocTaTHbIi U TYpOUJOCTATHBIN PEKUMBI KyJIbTUBUPOBAHMUSL.



16.XapakTrepucTKa  acCeNTUYECKHUX  METOJOB  JJs  KYJbTUBUPOBAHUS
MHKPOOPTaHU3MOB.

17.3aKk0OHOMEpPHOCTH pPOCTa M Pa3BUTUS MHUKPOOPraHMW3MOB B ammnaparax
MIEPUOANYECKOTO KYJBTUBUPOBAHUS.

18. Lenu 1 3aa4u KyIbTUBUPOBAHUS KJIETOK U TKAHEH PACTEHUM U )KUBOTHBIX.

19.lenu u 3a1a4u KyJIbTUBUPOBAHUS KIETOK U TKAHEH KUBOTHBIX.

Ipumepvl mecmoswix 3a0aHUll

Bompoc 1. YKAKUTE, KAKUE ®AKTObI UCITIOJIB3YIOT AJIsA
YIIPABJIEHUSA U KOHTPOJISI TPOIECCOB BUOTEXHOJIOT'A
a) KOHIIEHTPAIIMI0 MUKPOOPTaHU3MOB B OKPYKAIOIIEH Cpeie;

0) KOHIIEHTpaI1IO cyOcTpara,

B) KOHIICHTPAIMIO OMOMACCHI M MPOIyKTa B KyJIBTYpe,

r) pH,

1) TEMIIEpaTypy,

€) MapiuagIbHOe JaBICHUE KHCIOPO/Ia.

IIpasunvhwviii omeem: 0,8,2,0,e.

Bomnpoc 2. YKAXKUTE CYHHECTBYIOUIIUE MOJEJIN
BUOTEXHOJOI'MYECKHUX MPOLHECCAX

1) naGopaTopHbIe;

2) KCIIEpPUMEHTANIBHBIE;

3) MaTeMaTHYECKHE;

4) mpupoaHbIC

O) MUJIOTHBIE.

IIpasunvhvie omeemot. 2, 3.

Bormpoc 3. HOACHUTE OINPEAEJIEHUE «BUOTEXHOJIOT'USA - 9TO
HAYKA O CITIOCOBAX INOJYYEHMUS HEJIEBBIX ITPOAYKTOB C
noMoumsbIo ...»

1) XuMHUECKOrO CUHTE3a

2) OMOKaTAIMTUICCKOTO IMOTCHIINAJIA IIeTOCTHBIX KHUBOTHBIX

3) reOXUMHYECKUX MPOIIECCOB BYJIKAHOB

4) UCTIONBh30BaHUS OMOKATATUTHYECKOTO MMOTEHIIMAIa MUKPOOHBIX, PACTUTEIHHBIX U
KUBOTHBIX KJIETOK MJIM UX KOMIIOHEHTOB

5) OMOKAaTaTUTUYECKOTO MOTEHIINAJIA IIETOCTHBIX PACTCHUI

IIpasunvnvie omeemoi: 3, 4

Bomnpoc 5. BBIIEJIUTE HAITPABJIEHUE JEATEJIBHOCTU YEJIOBEKA,
OTHOCAIEECA K BUOTEXHOJIOI'MAN

1) ITonydenuie mOJIUMEPOB U3 MPUPOIHBIX Ta30B

2) IlomyyeHrne MOHOKIIOHATBHBIX AaHTUTEN U3 THOPUAOM

3) [lonyueHue JIeKapCTBEHHBIX MIPENapaToB U3 paCTCHUIN

4) [omy4ueHue MOTUIPOTIHIICHA



5) [lonyuyeHue NOTUMEPOB IITUKOJIEBON KUCIOTHI

IIpasunvuwviii omeem: 2

Bomnpoc 6. YKAXKUTE OINPEAEJIEHUE CUHXPOHHOTI'O POCTA

nonyJisiiuu MUKPOOPTAHU3MOB B BUOTEXHOJIOIT MYECKOM

CUCTEME

1) CormacoBaHHOE YBEIHUYEHHE BCEX XMMHYCCKUX KOMIIOHCHTOB i OMOMACChI
KJIETOK IOIYJISILAN

2) TlocTyruieHre MUTATEIBHBIX BEIIECTB B KICTKH

3) BriBeneHre MeTaOOIUTOB U3 KICTOK

4) buocuHTe3 nepBUYHBIX META0OJIUTOB MOMYJIsLUEH

5) buocuHTE3 BTOPUYHBIX META0O0JIUTOB MOMYJIsLUEH

IIpasunvroviii omeem: 1

Bompoc 7. YKAKUTE, B KAKUX ®A3AX YIEJBHASA CKOPOCTBH POCTA
HE PABHA YJEJbHON CKOPOCTHA OTMHUPAHUS KJIETOK:

1) Jlar-aze

2) JlorapupmMudeckoro pocra

3) CranuoHapHoi

4) JluneitHoro pocra

5) Otmupanus
Ilpasunvnvie omeemol: 2, 4, 5

Bompoc 8. YKAXKHUTE, KAKOW 3JIEMEHT HE BXOJUT B BUOTEXHOJIOIrMYECKU
MNPOLECC

1) TIpomyueHTs

2) Cybcrpatsl

3) IIpoaykTsl

4) TIpou3BOJCTBEHHBIC CTPOCHHS

5) TexHOJIOTHYECKHe CHCTEMbI 000PY/I0OBAHHUS M allllapaToB

MpasunbHsili omeem: 4

Bompoc 9. YKAXKUTE YEM OCHAILEHbI TEXHOJOTI'HYECKHUE AIIMIAPATHBI MO
NPEJOTBPAIIIEHUIO TONAJAHUSA TIOCTOPOHHEW MHUKPO®JIOPHI B
BUOTEXHOJIOI'NN:

1) 3meeBuKamu

2) TepMHUUYECKUMHU 3aTBOPAMU

3) bapGorepamu

4) BeHTWISIMH

5) Hatuukamu KUII

Ipasunvhuviti omeem: 2

Bompoc 10. YKAXKHUTE, B KAKOH MOJEJIM BUOTEXHOJJOT'MYECKOT'O IMTPOIIECCA
YUUTBIBAIOTCS TOJIBKO JIBA NMAPAMETPA: HAYAJIbBHBIE KOHIEHTPAIIUU
CYBCTPATA MU BbIXOJA KOHEYHOI'O MNPOAYKTA BE3 YYETA KUHETUKHN
MHNPOLECCA:

1) Kobo3eBa,

2 Hepycanumckoro,

3) biskmana;

4) «YUepHoroy sIuKa;



5) Moso.
IIpasunvhoiii omeem: 4

Bompoc 11. YKAXKHUTE, KAK HA3BIBAETCSI MOJEJIb, C IOMOIIIBIO KOTOPOM
PACCUHMTBIBAIOT KOHIIEHTPAIIMIO CYBCTPATA, IIPU KOTOPOM YJEJIbHAS
CKOPOCTb POCTA PABHA ITOJIOBUHE MAKCUMAJIbHOM:

1) Kobo3eBa,

2 Mepycamumckoro,

3) bidkmana;

4) «YepHoro» siuka;

5) Momno.

Ilpasunvhoiti omeem: 5

Bapuant 12. YKAXKHATE MOJIEJIb, B KOTOPOM YUYHUTBIBAETCA 3ABUCHMOCTH
MAKCHUMAJIBHOM VYJEJBHOM CKOPOCTH POCTA OT KOHIEHTPAIIUU
JUMHUTUPYIOLWETO CYBCTPATA:

1) Ko6o3ena,

2 HUepycanumckoro,

3) bidkmana;

4) Ilepta;

5) Momno.

Ilpasunvhwiii omeem: 4

Bapuant 13. YKAXKHWTE MOJIEJIb, B KOTOPOM 3ABUCHUMOCTH VYJEJbHOM
CKOPOCTH POCTA OT KOHIIEHTPAIIMM CYBCTPATA JIMHEWHA ITPU JIIOBOM
KOHUEHTPALIUN:

1) Kobo3ena,

2) Uepycanumckoro,

3) bidkmana;

4) YepHoro SIIMKa;

5) Momso.

Ipasunvroiti omeem: 1



[Mpunoxenne 2.2

OO0pa3ubl JOMAIIHUX KOHTPOJIBHBIX PA00T ISl py0e:KHOT0 KOHTPOJIA
[IpakTyeckoe 3ansaTue 1o TeMe: « OnTumMu3anus poueccoB pocTa
npoayleHTa. MaremaTudeckast MOJIENIb POCTa

Bapuanr 1

Jlns mosydeHusi anTHOMOTHKA HAa ocHOBe Tpuba Fomitopsis oficinalis 6bu1 mpoBeneH
sKcnepuMeHT mo Iwiany [IDD mnpuBeneHHoMmy B Tabiuie KynbruBupoBaHue
HPOJIyIICHTA TPOBOIMIIN B MEPHOAMYUECKON 3aMKHYTOW CUCTEME Ha Cpejie, B KOTOPOi
BKJIFOUCHBI HCTOYHUKH yriiepoja (IeJunos03a), azota (mentoH). [Ipu 3ToM HavanpHas
KOHIICHTpALUsl BHECEHHOro WHOKynsita coctapiuser 0,5 r/m.  Tlpu ananmse

unciennocts (Y r/1) B TeueHwe 3-X CYTOK COCTaBjsja 3HAYEHMs, IIPUBEICHHBIE B
Tabuie:

HccnenoBanusi MpoBOAWIM MO IUIAHY IOJHOrO (DAaKTOPHOTO SKCHEPUMEHTA
nepsoro nopsaka 1M 22 = 4. B Tabnuue npuBeJeHa MaTpUla IaHupoBanus [1DD
Tuna 2° B KOJAUPOBAHHOM (opMe.

Tabmuna — Marpuia miarupoBanus I1MD tuna 22 B KOAUPOBAHHOI Gopme

DaxTOopHI Bennunna
OneIT Xo
X1 X2 X3 Y r/n
1 + + + + 6,2; 7,3:6,5
10.4; 10,5;

2 * - * * 157
3 + + - + 8.5:9.1; 8,8
4 + - - + 6,2:5,9: 6,0

B kadecTBe (pakTOpOB BEIOpaHEI KOHIIEHTPAIMs 1akTo36l (X1) 1 nenToHa (X2).

®akrop X1 - KOHIEHTpalus Hewono3sl. Llentp miana — 20 r/n. Illar BapsupoBanus
—51/n.

®akrop X2 - nenton. Lentp miana — 2 r/n. lar BappupoBanus — 1 r/m.

3aganue:

1.Onpenenurte cpenHrie 3Ha4€HUsI OMOMACChl MPOAYIICHTA;

2. [IpoBenuTe TUCTIEPCUOHHBIN aHAIN3 U OTPEJEIIUTE BOCIIPOU3BOANMOCTD OMBITA;
3. CocTaBbTE ypaBHEHUE PETPECCUM.

4. TIpoBeauTe OLIEHKY 3HAYUMOCTH KOA((PHUITMEHTOB PErPEeCCHH.

5. OrieHuTe aJICKBaTHOCTD MOJYyYECHHONW MOJICIIH.

6. CocTaBbTe TJIaH SKCIIEPUMEHTA TIOUCKA YCIIOBUI ONTUMH3AIIMH TTPOIIecca o
MmeTony bokca-Yuicona.



Bapuant 2

Jliis monmydeHus Onomacchl mpoayreHTa Saccharomyces cerevisiae ObuT IpoBe/CH
skcriepuMeHT To 1iany [IDD, npuBeneHHomy B Tabmmme KynbTuBHUpOBaHHE
MPOAYLIEHTA TPOBOJAWIN B NIEPUOIUYECKON 3aMKHYTOM CUCTEME HA CPElE, B KOTOPOH
BKJIFOYEHBI MCTOYHUKHM yriiepoAa (caxapo3a), azoTa (HuTpaT Hatpus). [lpu sTom
HavaJlbHAs KOHIIEHTPAIMs BHECEHHOT0 MHOKYJATa coctapiser 1,0 r/m. Ilpu ananmse

uncinennocts (Y r/1) B TeueHHe 3-X CYTOK COCTaBjsja 3HAYEHMs, IIPUBEICHHBIE B
TabmuLe:

UccnenoBanusi MpoBOAWIM MO IUIAHY MOJHOrO (DAKTOPHOTO SKCHEPUMEHTA
nepsoro nopsaka [1MD 22 = 4. B Tabnune npuBeJeHa MaTpUIa IaHupoBanus [1DD
Tuna 2° B KOJAUPOBAHHOM (opMe.

Tabmua — Marpuia miarupoBanus 1D tuna 22 B KOAUPOBaHHOI Gopme

DakTopsbI Benununna
OnsIT Xo
X1 X2 X3 Y r/n
17,2; 18,3:
1 + + + + 179
25.4; 24,5;
2 i - * * 25.7
28.5; 29.1;
3 i " - * 28,8
4 + - - + 8,4:7,9; 8,2

B kadecTBe (pakTOPOB BEIOpaHEI KOHIIEHTPAIMs J1akTo36I (X1) 1 nenToHa (X2).

®dakrop X1, KoHIeHTpanus caxapossl. Llentp muana — 40 r/n. [llar BapeupoBaHus —
10 r/m.

®akrop X2 — KOHUEHTpauus HuTpata HaTpusa. llemtp mmama — 6 r/m. Ilar
BapbUPOBAHUS — 2 T/IL.

3aganue:

1.Onpenenure cpenHrie 3Ha4Y€HUs] OMOMACChl MPOAYIICHTA;

2. [IpoBenuTe TUCTIEPCUOHHBIN aHAINU3 U OTPEEITUTE BOCIIPOU3BOANMOCTD OIBITA;
3. CocTaBbTE ypaBHEHUE PETPECCUM.

4. TIpoBeaunTe OLIEHKY 3HAYUMOCTH KOA(D(DHUIIMECHTOB PErPECCHH.

5. OnieHuTe aJIeKBaTHOCTD MOJYYECHHONW MOJICIIH.

6. CocraBbTe TJIaH SKCIIEPUMEHTA TIOUCKA YCIOBUI ONITUMH3AIUH TTPOIIecca o

MeToay bokca-Ywuicona.



Tembl KypcoBbIX padoT

1. TexHonoruyeckas cxeMa OMOCHUHTE3a JUMOHHOM KUCIOTHI C ONITUMM3ALUEH
COCTaBa NIUTATEIIbHON CPEJIbL.

2. CKpUHMHT IITAMMOB JAPOXKKEU-TIPOAYIICHTOB JJIsSI OJyYSHHUSI dTaHOoja U3
caxapoco/IepKallero ChIpbsl.

3. CKpUHUHT IITAMMOB JPOXKEU-MPOAYIICHTOB JJIs IOJIyYEHUs dTaHOa U3
LEJUTIONI030COIEPIKAILIETO ChIPHSI.

4. TexHosorudeckas cxema MoJiy4eHus: CIIUpTa ¢ UCTIOIb30BaHUEM
PaMIIOJIOKUTEIBHBIX U TPAMOTPHUIIATEIILHBIX OaKTEpUH.

5. TexHonmoruueckas cxema MoOJy4eHHUsS] YKCYCHOM KUCJIOTHI Ha Cpejiax C
Pa3IMYHBIMU UCTOYHUKAMU yTIIepoa.

6. JIByxcramuiiHasi TEXHOJOTHYECKAs cXeMa MOJyYeHUsI YKCYCHOU KUCIIOTHI U3

PaCTUTETBHOTO TIOA0BO-SITOTHOTO CHIPBSI.

TexHomoruveckasi cxema moJiydeHuss OMOMacChl KOPMOBBIX JIPOXKKEH.

8. TexHomoruueckas cxema mojydeHus 0nomacchl (OTOTPODHBIX TPOKAPUOT: ETU
MOJIYYEHUS U ONITUMH3AIIMS TTPOIIECCOB.

9. TexHonoruueckasi cxema MoJy4YeHHs] aHTUOMOTUKA TPaMULIMINHA: OTOOP
IPOIYLIEHTOB U ONTUMU3AIIMS TUTATEILHOMN CPEbl.

10. TexHonoruyeckas cxema MoJly4eHuss aHTUOUOTHKA SPUTPOMUIIMHA: OTOOD
IPOJYLIEHTOB U ONTUMU3AIIMS TUTATEIbHON CPEeIbl.

11. TexHonoruyeckas cxema MoJly4eHus aHTUOUOTHKA TETPALMKINHA: 0TOOp
IPOYLIEHTOB U ONTUMU3AIIMS TUTATEIbHON CPEIbl.

12. TexHonoruyeckas cxema MoJly4eHHs] aHTHOMOTHKA aMpOoTepuIinHa: 0TOOP
IPOYIIEHTOB U ONTUMU3AIIMS TUTATEIbHON CPEIbl.

13. TexHomoruyeckas cxema MoJydeHUss aHTUOMOTHKA Ipu3eodyIbBHHA: OTOOP
IPOYIIEHTOB U ONTUMU3AIIMS TUTATEILHON CPEIbl.

14. TexHonoruyeckas cxema MoJly4eHUs aHTUOUOTHKA arapuiluHa: 0TOOP
IPOYIIEHTOB U ONTUMU3AIIMS TUTATEILHON CPEIbl.

15. TexHonoru4eckas cxema MoJydeHUss aHTUHOUOTHKA TTOJIMMUKCHUHBI: 0TOOD
IPOJIYLUEHTOB U ONTUMH3ALIMS TUTATEIbHON CPEIBI.

16. TexHonorudeckas cxema noydeHust GEpMEHTHOTO MperapaTa aMUIOPU3UHA:
0TOOp MPOIYIIEHTOB M ONTUMM3AIUS TUTATEIHHONU CPEIBI.

17. TexHonoruveckas cxema nojydeHus EepMEHTHOTO Mpernapara
aMUJIOCYOTHIIMHA: OTOOP MPOAYIIEHTOB U ONTUMHU3AIINS MUTATEITLHON CPEIIbI.

18. TexHonoruveckas cxema MoJydeHus PEepMEHTHOTO Mpemnapara
IPOTOCYOTHIIMHA: OTOOP MPOIYIICHTOB M ONITUMU3AIIHS TUTATSIIBHON CPEJIbI.

19. Texnonoruveckas cxema moJydeHuss PEpMEHTHOTO MpenapaTa meJIOBUPUINHA!
0TOOp MPOIYIIEHTOB M ONTUMM3AIUS TUTATEIHLHONU CPEIBI.

20. TexHomornyeckas cxema MoJIyIeHHsI: OTOOp aMUHOKUCIOTH TpUNTO(aHA:
0TOOp MPOYUEHTOB U ONTUMH3ALINS TUTATEILHON CPEIbI.

21. TexHonmornyeckas cxemMa MOJIyIeHHsI TITyTAMHHOBON KHUCTIOTHI: OTOOD
MPOAYLIEHTOB U ONITUMU3AIUS MUTATEIbHOU CPEJIbI.

22. TexHonmorn4yeckas cxemMa MoJIy9eHHs] aMIHOKHUCIIOTHI JIM3WHA: OTOOP
MIPOAYLIEHTOB Y ONTUMU3AIIUS TUTATEIbHON CPEIbI.

~



23. TexHonoruueckasi cxeMa Mmojay4eHHs] MOJIOYHON KUCIOThI: OTOOP MPOYIIEHTOB
Y ONTUMU3AIUS TUTATEIBHON CPEIbl.

24. TexHonoruueckasi cxema rnojaydeHust BuTamuHa B1o: oTOOp NMpoayLIeHTOB U
ONTUMM3ALUS MUTATEITBHON CPEbI.

25. TexHonoruyeckas cxema MnoyiydeHusi ButaMuHa Be: oT00p mpoaylieHTOB U
ONTUMM3ALUS MUTATEITBHON CPEbI.

26. TexHonoruueckasi cxeMa Mojay4eHus] BATAMUHOB rpymbl D: oT6op
MPOJIYIIEHTOB U ONITUMM3AIIMS TUTATEILHON CPEIBI.

27. TexHonoruyeckasi cxeMa Mojay4eHusi KapOTUHOUIOB: OTOOP MPOIYIIEHTOB U
ONTUMM3ALUS MUTATEITBHON CPEbI.

28. TTonmyueHnne peKOMOMHAHTHBIX MPOYIIEHTOB Ha OCHOBE ITaMMoB E.Coli: myTu
UCIOJIb30BaHMS B PA3IMUHBIX OMOTEXHOJIOTUYECKUX MPOLECCaX.

29. [lony4eHue JieKapCTBEHHBIX MPENapaToOB U3 KALTYCHBIX KYJIbTYP PACTEHUH.

30. [Tomy4yeHue nekapcTBEHHBIX MPEMAPATOB C UCIOJIB30BAHUEM CYCIIEH3UMOHHBIX
KYJIbTYP PaCTEHUH.

Bomnpocsl k 3k3amMeHy

1. Ompenenenve OWOTEXHOJOTHMH, OCHOBHbIE HampaBieHus. (OcoOEHHOCTH
OMOTEXHOJIOTUYECKHUX MTPOIIECCOB.
2. Kpatkuii ucrtopudeckuii odepk pa3BUTHS OuoTexHojoruu. HoBeummii sram
o6unorexHonmorun. OcOOEHHOCTU CO3/IaHUs MTPOIYIIEHTOB HOBOT'O MOKOJICHUSI.
3. 3agaun OMOTEXHOJIOTMM B pEIIEHWU TPOoOJeM 370pOBbS 4YeJIOBEKA U
YeJIOBEYECTBA,  DHEPreTHUECKUX  MpOoOJeM:  TEPCIEeKTUBBI  TMOIYYCHUS
AKOJIOTUYECKU YUCTHIX UCTOYHUKOB SHEPTHHU.
4. OcoOEHHOCTH TPOTEKaHHS  OMOTEXHOJIOTMYECKHX  mporeccoB.  OTauyus
OMOTEXHOJOTUUYECKHUX MPOILIECCOB OT XUMUUYECKHUX U arpOTEXHUYECKUX.
5. Tlonsitne TUMoOBass OWOTEXHOJOTHYECKAs] CHUCTeMa OWOCHMHTE3a MPOJYKTOB,
XapaKTEPUCTHUKA €€ OCHOBHBIX CTaJUM.
6. [IpomyrneHTsl OMOTEXHOJOTHYECKUX TIPOIECCOB: TPOKAPUOTHI, IYKAPUOTHI,
dbepMeHTHBIE TTpenapaThl, KyJIbTYPhl KIETOK U TKAHEH PACTCHUHN U )KUBOTHBIX.
7. Wcnonp3oBaHue MPOIYIIEHTOB MPOKAPUOT ISl TOTyYeHUSI MUKPOOHBIX OHoMacc:
BaKIIMH, MPOOMOTHUKOB U MHUIIEBHIX MPOTYKTOB.

8. IlonsiTve KynbTYphl MHUKPOOPTAaHMU3MOB: HAKOMUTEIbHBIC, YHCTHIC
CMEILIAHHbIE  KYJbTYpbl. OJEKTHUBHbIE METOAbl MOJYyYECHHUS  KYJIbTYp
IPOYIIEHTOB B OMOTEXHOJIOTHH.

9. Kinaccudukanus mpoaykToB OMOTEXHOJIOTHIECKUX MPOU3BOICTB.

10.OcHoBHBIE Tpymmbl  (GapMaIeBTUYECKAX MPEMapaToB, IMOTYyYaeMbIX
OMOTEXHOJOTUYECKUX TMPOIECCax: AHTUOMOTHKU, HUHTEPHEpPOHBI, aO3UMBIL,
MPOOHOTUKU, AMUHOKHUCIIOTHI, (DEPMEHTHI.

11.0cobenHoctt W TUIBI  MeTabojM3Ma  MHUKPOOPTAaHU3MOB,  YCJIOBUS
KYJbTUBUPOBAHUS MUKPOOPTaHU3MOB- aBTOTPOGOB U reTepoTpodoB.



12. KynpTUBUpOBaHUE KIETOK KUBOTHBIX. [loydeHrne ruOpuioB: ey U yclIoBUs
KyJIbTUBAPOBAHUS.
13.lenn u MeToAbl CO3JaHUS U KYJbTUBUPOBAHUSA CYCIIEH3UOHHBIX KYJIBTYP

pacTteHuil. XapakTEepUCTHKA MPOTOIUIACTOB PACTEHUM: LEAM U METObI
MOJTyYEHUS.

14. JlaiiTe XapakTepUCTUKY KHHETUYECKUX XaPaKTEPUCTUK Mpolecca GepMeHTaLUH.

15. [aiite onpeaeneHue oOIIe 1 yaeapHON CKOPOCTH POCTa MUKPOOPTaHU3MOB.

16. CriocoObl  ompeneneHusl YIEIbHOW CKOPOCTH pPOCTa MO KPHUBOM pocTa
MUKpPOOPIaHMU3MOB BO BpPEMEHHU. YKaKXUTE Pa3MEPHOCTh YIEIbHOW CKOPOCTH
pocTa M €€ TpUMEpHble 3HA4YeHUs Ui OakTepuil, IpoxoKel, TpudoB,
MHUKPOBOJIOPOCTIEH, paCTUTEIbHBIX KIETOK.

17. Yto Takoe Bpems TeHEepaIliy U KaKOBa €ro CBA3b C YACIbHOM CKOPOCTHIO pocTa’?

18. Yto Takoe 061mas 1 yAelbHas CKOPOCTH MOTpedieHus cyocTpara’?

19. Kak BeIpakaroTcst 00111as ¥ yAeJIbHAasi CKOPOCTH OMOCUHTE3a MPOYKTOB MeTabo-
nu3ma’?

20.TIuTaTenbHBIC Cpe/bl I KYJIbTUBUPOBAHUS MUKPOOPTaHU3MOB. JKuakodasHoe u
TBepAOo(Da3zHOE KyJIbTUBUPOBAHUE MTPOTYIIEHTOB.

21.Metoabl onpeieieHs] YUCIEHHOCTH KJIETOK M OMOMacChl MPOAYLIEHTOB.

22. AnmapaTthl 1Sl KyJIbTUBUPOBAHHS MUKPOOPTaHU3MOB-TIPOTYIIEHTOB.

23.Knaccudukanmss mporieccoB  (epmentanuu: 10  (asze  KyJIbTUBHPOBAHUS
NPOJYILIEHTa, 10 UCTOYHUKY YTJIEPOIHOTO MUTAHUs, MO CIOCO0Y OpraHu3aluu
IPOIIECCOB.

24.OCcHOBHBIEC W BCTIOMOTaTEJIbHBIEC CTAAUN OMOTEXHOJIOTHYECKOTO TIpoliecca.

25. IloctdpepmenTarmonnas CTaIHsI: IIPOLIECCHI, BBITIOJTHSIEMbIE B
NoCTQEPMEHTAIIMOHHYIO CTAIHIO.

26. XapakTepucTuka CyOCTpaTOB, UCIIOIB3YEMBIX B OMOTEXHOJOTHH: CyOCcTpaThl |-
ro, I-rol u ll-ro nokomxenwmii.

27. IlonsiTue acentuka B OHMOTEXHOJOTHYECKHX Tporeccax. Kiaccudukarus
IPOLIECCOB IO YCIOBUSAM ACENTUKH.

28.MeTonbpl  OLIGHKM  YUCTOTHI  KYJbTYp  MPOAYLEHTOB:  KyJbTYpaJbHO-
Mop(dororndecknii, ONOXUMUIECKUN U MOJICKYJIIPHO-TCHETHYECKH.

29. YcnoBusl W THTATEIbHBIE CPEAbl IS KyJIbTUBHPOBAHUS KIETOK M TKaHEH
pacreHuid. [IoHSTHE TOTUIIOTEHTHOCTh KaJUIyCHBIX KYJbTYP U BO3MOKHOCTH
MIOJIyYEHUS] PACTEHUN PETEHEPAHTOB.

30. 3aKOHOMEPHOCTH POCTa M PA3BUTHSI MPOAYIIEHTOB B YCIOBUAX IMEPUOTHIECKOTO

KyJIbTUBHpOBaHus. KpuBas pocra.

31. KynepTuBHpOBaHWE MPOAYIIEHTOB B OTKPBITOW OMOTEXHOJOTUYECKON CHCTEME.
TypOunocTaTHbIi, OKCUCTATHBINA, pH-CTaTHBIN U XEMOCTATHBIN CITOCOO KOHTPOJIS
KyJbTUBUPOBAHUS MPOAYIIEHTOB.



32. IloctepmeHTallMOHHAS] CTaAMS: METOABI BBIJICICHUS BTOPUYHBIX U TIEPBUYHBIX
MeTa00aUTOB (COpOLIUSI, UMMYHOCOPOLIHS).

33. [locTdepmeHTalMOHHAS CTaUsA: METO/AbI OTJIETIECHUSI OMOMAacChl MPOAYLIEHTOB OT
KYJbTYyPaJIbHOM KUIKOCTH.

34. TlonsiTue PKOHOMUYECKUH U MeTabomuyeckuil Ko3(h(UIIMEHTHI, METO.
OINpEENCHUs MO MPOIYKTY.

35. MakpocTtexuoMerpruieckue KodpGUIMEHTHI Ipoliecca epMeHTALIH.

36. JlaiiTe moHsATHE O 3aTpaTax CcyOCTpaTa Ha MOJJIEpKAHUE >KU3HEIESITCIHHOCTH
IPOJTYIIEHTOB.

37.0OCHOBHBIE XapaKTEPUCTHKU Mpollecca pocTa MPOAYLEHTOB: CKOPOCTh POCTa,
BpeMsl TeHepaluu, yAellbHas CKOpPOCTb pocTa. PoCT mpoayleHTOB B YCIOBHUSX
[IyOMHHOTO U TIOBEPXHOCTHOTO KYJIbTUBUPOBAHUS.

38.000011eHHasT TEXHOJOTHYECKasi cXeMa MOJIydeHHs] OMomacc MpOIyIEHTOB: Ha
npuMepe TOoJydeHus Ouomacc XJIeOOMeKapHbIX, KOPMOBBIX JAPOXKEH U
IPOOMOTHUKOB.

39.JlaiiTe  XapaKTEpUCTHKYy TMPEUMYIIECTB M HEIOCTATKOB MEPUOJUYECKUX
nporeccoB hepMeHTaIUH.

40./]aiiTe XapaKTEpUCTUKY MPEUMYIIECTB U HEIOCTATKOB HETIPEPHIBHBIX MPOIIECCOB
dbepMeHTanuu.

41. Xapaktepuctuka mpoleccoB Ouokaranusa. DepMeHThl HH3UMBI, a03UMBI U
pu6o3umbl. CriocoObl TOMY4YEeHUS C MOMOIIBI0 OuotexHosoruit. I[lpumeps
UCIIOJIb30BaHMs (DEPMEHTOB B MEIMIIMHE, MUIIEBON MTPOMBIIINIEHHOCTH U TOHKOM
OpraHMYEeCKOM CHHTE3€.

42.0cobeHHOCTH MeTabom3Ma a’pOOHBIX MHKPOOPTaHU3MOB: HCIOJIB30BaHHE
HEIOTHBIX a3pOOHBIX OKHCJICHHH B OMoTexHOJoruH. IlonydeHue JTUMOHHOU M
YKCYCHOM KHCIIOT: BO30OYAUTENH, YCIOBUS OMOCUHTE3a KUCIIOT.

43.XapakTtepuctuka dHTepoOaktepuid. lcmonmb3oBaHuwe  dSHTEpoOakTepuii B
OMOTEXHOJIOTUH MOYYEHUSI MUKPOOHBIX OMOMACC M TEHHO-UHKEHEPHBIX OCIKOB.

44 .DepMeHTHBIE TIpenapaThl B OMOTEXHOJIOTHYECHX TMPOIECCaX, HCIOIb30BaHUE
OunokaTanmsa B mpoleccax OuoTpanchopmanuu.

45, JlaiiTe moHATHE OJIOK-CXEM OMOTEXHOJIOTHUYCCKUX TIPOU3BOICTB.

46.KynbTUBUpOBaHNE MUKPOOPTAaHM3MOB B 3aMKHYTOH cucteme. Da3bl pocta H
0CcOO0eHHOCTH (PU3MOJIOTHH MPOAYIIEHTOB B PA3TUYHBIX (ha3ax pocTa.

47.0co0eHHOCTH aHa’dpOOHOTO MeTabonm3Ma MUKPOOpPTaHu3MOB. Vcmons3oBaHUe
MOJIOYHOKHUCJIOr0  OpOXXKeHUST W NPOMHMOHOBOKHUCIOro  OpoxKeHud B
OMOTEXHOJOTUYECKUX Mpolieccax.

48. CriuptoBoe OpO’KEHHE: TPOMYIEHTBI — OJYKApUOTHI: MUIEIHAIBHBIE W
IpOsKKeBble rpuObl. Mcnonb30BaHrue B OMOTEXHOIOTUUYECKUX Mpolieccax.



49.MacnsiHOKHCIIOE€  OpoKeHHe:  BO30yauTeNnd, OCOOCHHOCTH  (PU3HOJIOTHUHU.
Hcnonp3oBanue B porieccax OMOTEXHOJIOTHH JJIsi OMOIHEPTCTHKH.

50. Kiaccudukauus wmonenel v BXOASIIMX B HUX MmapaMeTpoB. (OCHOBHBIE
HaIlpaBJIeHUs] MOJEIMpOBaHMs  mpoueccoB. Dusmyeckue, BEIIECTBEHHO-
MaTEMaTUYECKUE U JTIOTUKO-MaTEMaTUYECKHUE MOCIIH.

51.TpeboBanus, NpeabsABIsIEMbIE K MATEMATUYECKUM MOJIENSIM B OMOTEXHOJIOTUH.

52. biio4yHBI MPUHUUIT MAaTEMAaTHYECKOI'O0 MOJEIUPOBAHUS OHOTEXHOJOTHMYECKHUX
CHUCTEM.

53.MHorodakTopHble ~ KMHETHYECKHE  YpaBHEHHMS C  Hepa3JeisiouuMuUcs
NepPEeMEHHBIMU; CO CMEUIaHHBIMU BIUAIOIIUMEI (GaKTOPAMH.

54. Mogenu, y4yuTHIBAaIOIIME BIMSHUE CyOCTpara Ha pPOCT  MOMYJISALUU

MUKPOOPraHu3MoB: Mojielb [lepta, Moaens AHaproca.

55.Monenu, y4uTHIBAIOIIUE BIHMSHUE CcyOcTpaTa Ha  POCT  IOMYJISILIUM
MUKpOOpPraHu3MoB: mojiesib Kobo3zeBa u monens binkmana.

56. Monenu, yudTHIBAaWOIIME BIMSHUE CyOCTpatra Ha  POCT  TOMYJISAIHMH
MUKpPOOpPraHu3MoB: Mojiesib Kobo3eBa u mojens biskmana, monens MoHo.

57. Mojnenu, y9uThIBalOIIUE BIUSHHUE MPOAYKTOB METa00JIM3Ma Ha CKOPOCTh POCTa
KyJbTYp: MoJiesib MlepycaauMcKoro.

58. llenmn, meToasl W 3aJaud ONTHMHU3AINMK OUOTEXHOJIOTMYECKHX IPOIIECCOB.
Omnpenenenue  ¢GakTOpoOB  ONTHUMHU3AINUK.  MeTonbpl  MaTEeMaTUYECKOTO
MJIAHUPOBAHUS KCTIEPUMEHTOB.

59. OnTuMuzaius OHWOTEXHOJIOTHYECKUX IMPOIECCOB IO METOIY  «KPYTOro
BOCXOKJICHUSI-CITyCKa» bokca —YWIicoHa.

60.Tlopsimok ompeeneHus MCCIe0BaHUN TIPU TJIAHUPOBAHWU SKCIIEPUMEHTOB TIO
METOAY KPYTOr0 BOCXOXKIEHUSA-CIIyCKa B MeTo/ie bokca—Yniicona.

61. CrtocoOBl BBIYMCIICHUS AUCIEPCHU BOCIPOM3BOJUMOCTH TPHU IJIAHUPOBAHUH
JKcTepuMeHTa Ui moabopa cped.  OneHka 3HAYUMOCTH KO3 (OHUIIMECHTOB
perpeccun B MeToJie bokca—YwuicoHa.

7. YueOHO-MeTOAMYecKOe U HHGOPMALIMOHHOE o0ecneyeHne TUCIUIINHBI.
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arpapssbiil yausepcutet umenu H.B. Ilapaxuna. - 240 c.
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be3boponos A.M., Ksecuranze I'.11. MukpoOuonoruueckuit cunres. — CIIO.:
[Ipocnekr Haykwu, 2011, - 140 c.

0) JlomonHuTENBHAS TUTEPATYpa
1.

CmronsieB, B.I1., ITnomko, E.A. OcHoBbl OnotexHonoruu. HayuHnbie 0CHOBBI
OouotexHosorun: yueonoe nocodbue [DnekTpoHHslid pecypc]/B.I1.Catonses.-
Cankr-IlerepOyprckuii TOCY1apCTBEHHBIN JIECOTEXHUYECKUN YHUBEPCUTET,
2012.- 112c¢.- URL:https://e.lanbook.com/book/4531

Tuxonos, I'.Il. OcnoBel 6umorexnosornu / I'.I1. Tuxonos, U.A. Munaesna ;
MunucrepctBo  tpaHcnopra Poccuiickon  @enepanuu, MOCKOBCKas
rocyiapCTBEHHasl akaJeMHsi BOJHOIO TpaHcmopTa. — MockBa : AjbTaup :
MI'ABT, 2009. — 133 c. : tabmu., cxeM., ui. — Pexxum moctyna: 1o mojucke.
— URL: http://biblioclub.ru/index.php?page=book&id=430056

Lpmbanenko, H.B. buorexnomorus / H.B. I{pimOanmenko ; Poccuiickmit
roCy/1apCTBEHHBIN Tmenarorudeckuii yHupepcurer um. A. W. T'epuena. —
Cankrt-IletepOypr : PI'TIY um. A. WU. I'epuena, 2011. — Y. 1. — 128 ¢. : ui. —
Pexum JOCTyTa: o IIOJIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=428265 (mara oOpameHus:
17.10.2019). — BuOmuorp. B ku. — ISBN 978-5-8064-1697-2. — Tekcr :

BJICKTPOHHBIM.

B) Ilepeyenbr pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHUKALMOHHON CeTH

«/HTEepHET», HEOOXOAMMBIX /IVIS1 OCBOEHMSI AMCIUILIUHBI (MOIYJIs1)

N =

YHuBepcajabHbI€:

www.elibrary.ru — vay4nast 3JeKTpoHHast OnOIMoTeKa
http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT
http://patft.uspto.gov/ - United States Patent and Trademark Office
becrmatnas matenTHas Oasa.

www.molbiol.ru - YueOuuku, Hayunbie MOHOTpadun, 0030pHI, JTAOOpaATOPHBIE
MPAKTUKYMbI B CBOOOJIHOM JIOCTYTI€ HAa CAlTe MPAaKTUYECKOW MOJEKYJISIPHOI
OuoJsIoruu.

WWWw.scopus.com (Scopus) — enuHas pedepaTHBHAS U HAyKOMETpHUYECKas
0a3a naHHbIX (MHACKC IUTHPOBaHUS) (IocTyn B oubnnoreke MAMU)
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http://biblioclub.ru/index.php?page=book&id=430056
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6. www.scincedirect.com/ (ApXHBHBIE KOJUICKIMH J>KYPHAJOB H3/aTeIbCTBA
Elsevier) — apxwBHBIC KOJUICKIIUM pa3IHMYHBIX TEMATHK, B TOM YHCIE
Biochemistry, Engineering and Technology.

7. http://www.fp7-bio.ru - HKT «brorexnomnorum»

8. http://cyberleninka.ru/article/c/biotehnologiya - wHay4Has  3yeKTpoHHas
oubmmoreka «KMBEPJIEHMHKA»

9. http://www.springerprotocols.com/ - moctym k 6a3e manbIX SpringerLink

10.http://grebennikon.ru/ - anexrponnas 6udororexa Grebennicon

11. http://login.webofknowledge.com/ - pecypcol Ha tiarpopme Web of
Knowledge

BapI/IaHTBI KOHTPOJIBHBIX SaﬂaHI/Iﬁ Mo AUCHUIUINHE MMPCACTABJIICHBI HA caMTax:
http://i-exam.ru, http:// fepo.ru.

8. MarepuajJbHO-TEXHHUYECKOE o0ecnedyeHue TUCIUIINHBI

Jnst peanu3zanuu paboyeil mporpaMMbl UCIIOJIb3YHOTCS:

Jlexumonnas ayautopus kadenpsl « Xumbuorex» AB5504. (115280, r. Mockaa, yiI.
ABTo3aBojcKkas, 1. 16 ctp. 1 (kopmyc 5)), oOopyloBaHHas: CTOJbI y4eOHBIE CO
CKaMbsIMH, ayIUTOPHAS JI0CKa, MYJIbTUMEIUUHBIA KOMIUIEKC (MIEPEHOCHOU MPOEKTOP,
HOYTOYK). PaGodee mecTo mpemnogaBaresns: CTOJ, CTYJI.

Ayautopus sl CEMUHAPCKUX U MPAKTHYECKUX 3aHATUH Kadenpsl «Xumbuorex»
AB5404a (115280, r. MockBa, yi1. ABro3aBojackas, 1. 16 ctp. 1), obopyaoBaHHas:
CTONIBI y4eOHBbIE CO CKaMbSMH, ayJIUTOpHAs IOCKAa, MYJIbTUMEIUMHBIA KOMIUIEKC
(mepeHoCcHOM MPoeKTop, HOYTOYK). Paboyee MecTo nmpenoaasartens: CTOJM, CTYIL.

JlaGoparopuss kadenapsl «Xumbuorex» AB54056 (115280, r. Mocksa, yiI.
ABTO3aBojcKkas, a. 16 ctp. 1 (kopmyc 5)), obopynoBanHas: JlabopaTopHbIE CTOJIBI,
BRITsDKHOM 1mikad), Becsl mnpenmsuonnbie KERN, Bechl anamurtmueckue Vibra,
MarHuTHbBIE Memanku, ciekrpodorometp [1B3-5300, pH-MeTp DxoHMKC, XUMUYECKas
MO¥Ka, XMMHYECKHE PEaKTUBBI, XUMUYECKas MMOCY/1a.

JIabopatopust kadenper «Xumbmorex» ABS5406a (115280, r. Mocksa, yiI.
ABTto3aBojckas, a. 16 ctp. 1 (5 xopmyc)), obopyaoBaHHas: 1abopaTopHbIe CTOIIBI,
OuopeakTop, ycTaHOBKa OapomMeMOpaHHOW (QWIBTpAIlMK, BaKyyMHBIN CYyIIMIbHBIN
mKkad, mekep-uHKy0aTop MUKPOOHOIOTHYECKHH, (POoTOOMOpEeakTop, yCTaHOBKA ISt
KyJIbTHBUPOBAHUS (GOTOTPOPOB.

Peanuzanust yaeOHOM mporpaMmbl JOHKHA 00€CTIEUNBATHCS JAOCTYIIOM KaXKJOTO
CTyJIeHTa K HWH(POPMAIMOHHBIM pecypcaMm — OubmuoredHomy (OHAY U CETEBBIM
pecypcam MHTEpHET.

Q. MeToanyeckue peKOMEHIAIMHU ISl CAMOCTOSITEJIbHOM PadoThI CTY/I€eHTOB

JMucuumnraa «OCHOBBI OHUOTEXHOJIOTUM» MPENyCMATPUBACT JIEKIUU U
MpaKTUYECKHE/Tad0opaTOpHbIE 3aHITHS KaXayk Henento. M3ydeHuwe IUCIUIUIMHBI
3aBEpIIACTCS IK3aMEHOM. Y CHENIHOE HU3YyYEeHHE UCIUIUIMHBI TPeOYyeT MOCEeUIeHUs
JEKIHH, aKTUBHON pa0O0Thl HA MPAKTUYECKUX U 1a0OPATOPHBIX 3aHATUSIX, BHITIOJIHEHUS
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y4eOHBIX 3aJIaHUil MpernojiaBaTesisi, 03HAKOMJICHHUSI C OCHOBHOM M JIOTIOJIHUTEIbHOU
JIATEPATYPOH.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHITUSIM CTYJIEHTaM HEOOXOAUMO:

nepes; ouepeIHOM JIeKIuen HeoOX0IMMO TPOCMOTPETH M0 KOHCIIEKTY MaTepuall
npenpiaymen jgekuuu. llpuw 3aTpyaHEeHUAX B BOCIHPUATHM Marepuala CIEAyeT
o0paTUThCS K OCHOBHBIM JIUTEPATypHBIM HCTOYHUKaM. Eciu pa3zobpaThcs B
Marepuaje OIiTh HE YJIaloch, TO oOOpaTUTeCh K JEKTOpy (Mo TpaduKky ero
KOHCYJIbTAIlMN) UK K MPETIOaBaTEeNI0 Ha MTPAKTUUYECKUX 3aHITUSX.

[IpakTuueckue/madbopaTopHble 3aHITHS 3aBEpPLIAIOT U3YYeHHE Haubosee
BOXHBIX TeM YyueOHOW maucuuIiuiiHbl. OHU CIyKaT IS 3aKpeIUICHUs] U3yYEeHHOTO
Marepuasna, pa3BUTUS YMEHMH M HaBBIKOB TOATOTOBKH JIOKJIAJ0B, COOOIIEHUI,
npuUOOpETEeHUsI OMbITa YCTHBIX IMYyOJIUMYHBIX BBICTYIUICHUN, BEIECHHS JIUCKYCCHUH,
apryMEHTAIIUU U 3aIUTHI BBIIBUTAEMBIX TIOJIOKEHUM, HABBIKOB MTPAKTHYECKON paOOTHI
B Ja0opaTopuu OMOTEXHOJOTHUM, a TAKXKe JJISI KOHTPOJS MPEenojaBaTeeM CTEICHH
ITOJITOTOBJIEHHOCTH CTYJIEHTOB 110 U3y4a€MOW JTUCUUIUIIMHE.

[Tpu moAroToBKE K MPaKTHIECKOMY/Ta00paTOPHOMY 3aHSITUIO CTYJEHTHI HMCIOT
BO3MOKHOCTh BOCHOJIb30BAThCS KOHCYJIbTAIMSIMU MIPETOAABATENSA.

[Ipyu mnoaroToBke K MPaAKTHYECKUM/JIA0OPATOPHBIM 3aHATUSAM CTYACHTaAM
HEOOXOIUMO:

OPUHOCUTHh C CO0OM pPEKOMEHJOBaHHYIO TpernojaBaTeieM JUTEPATYPy K
KOHKPETHOMY 3aHSTHUIO;

710 OYEPEAHOr0 MPAKTUYECKOT0/Ta00PATOPHOTO 3aHATUS MO PEKOMEHJOBAaHHBIM
JIMTEPaTypPHBIM MCTOYHHKAM npopaboTathb TEOPETUYECKUN Marepual,
COOTBETCTBYIOIIEH TEMbI 3aHATHS, [OBTOPUTH MPOBEIACHHBICE HMHCTPYKTAXKHU II0
TEXHUKE 0€30IIaCHOCTH;

B HayaJe 3aHATHM 3a4aTh MPENOJABATENI0 BOMNPOCHI IO MarTepuaiy,
BBI3BABIIEMY 3aTPYJHECHHUS B €r0 NOHMMAaHWU W OCBOCHUU IIPU PELICHUM 3ajad,
3aJJaHHBIX JUIS1 CAMOCTOSITEIIBHOT'O PELICHUS;

B XOJIE CEMHHApa J1aBaTh KOHKPETHBIE, YETKUE OTBETHI I10 CYILIECTBY BOIIPOCOB;

Ha 3aHATHM JOBOJAUTH KAXKAYK 3aJady [0 OKOHYATEJIBbHOIO pEIICHUS,
JEMOHCTPUPOBATh MOHUMAHHE MPOBEACHHBIX PAcyeTOB (aHAIM30B, CHUTYyallHii), B
clly4ae 3aTpyJIHEHHI oOpanaTeCcs K IpenoaaBaTesio.

10. Meroanueckue peKOMeHIANMH JIsl MPenoaaBaTes

B xome gneknmii ¢ HCIOJAB30BAHMEM  MYJBTUMEIUWHBIX  TEXHOJOTHM
npernojiaBaTeb M3JIaraeT U Pa3bsICHIET OCHOBHBIC, HaWOOJee CIIOKHBIC MOHSATHUS
TEeMbI, & TAaK)KE€ CBSA3AaHHBIC C HEW TEOPETUUYECKHUE W MPAKTHUYECKHE MPOOJeMbl, JaeT
PEKOMEHAIMM Ha TPAKTUYSCKOe WIM JIabopaTOpHOE 3aHATHE MW YyKa3aHHS Ha
CaMOCTOSITEILHYIO padoTYy.

CtyneHTtaM, MPOIMYCTUBIINM 3aHATUS (HE3aBUCUMO OT MPHUYKH), HE UMEIOIIHE
MUCBMEHHOTO PENICHUS 3a7a4 WM HE MOATOTOBUBIINECS K JAHHOMY MPAKTUYECKOMY
3aHSTUIO, PEKOMEHAYETCS HE TII03kKEe, 4YeM B 2-HEJEJbHBIM CpPOK SBUThCA Ha
KOHCYJIbTAllUIO K MPENOJABATEIII0O U OTYUTATHCS IO TeME, M3y4aeMOM Ha 3aHATHH.

CryneHThl, He OTYUTABIIMECS MO KaXK0M HEe MpopabOTaHHOW UMU Ha 3aHATUSIX



TEME K Havally 3a4€THON CECCHH, YIMyCKAlOT BO3MOXKHOCTH TOJYYUTH TOJIOKCHHBIC
Oauibl 32 paboOTy B COOTBETCTBYIOILIEM CEMECTPE.



CprKTypa U codepiKaHue NUCHUITIJINHbI «OCHOBBI OHOTEXHOJIOTHI)

HanpaBiieHue moAroTOBKHU
19.03.01 «buorexHoJ0rus»

Ipunoscenue

< Bunpl yueOHOM paboThI, BKITIOUAst Buel camocTosTenbHON paboThI ®opmsbl
Paznen % CaMOCTOSITEIILHYIO PadoTy CTYJICHTOB aTTeCTallu{
S CTYJICHTOB H TPYJAOEMKOCTh B Hacax
= E J | II/C | JIao. CPC | KCP KP | KIT | PI'P Ped. K/P 6] 3
3) =
O | =
Omnpenenenue onorexHoyoruu. | 4 1 2 - 10
OcHOBHBIC HaMpPaBJIeHUST ONOTEXHOJIOTUN
OcHOBHEIC DJIEMEHTHI | 4 2-3 4 4 10
OMOTEXHOJIOTHYECKUX MPOIIECCOB.
Bbuonorndueckne 00bEKTEI
3. Metonpl moucka TPOayIHeHTOB st | 4 4 2 8 10
OMOTEXHOJIOTHI
Craanu OMOTEXHOIOTMYECKUX 4 5-7 6 4 10
MPOIIECCOB
5. Kimaccuduxkanus mporeccon 4 | 810| 6 4 10
(dhepmeHTaIMU OMOTEXHOJOTHYECKUX
MIPOIIECCOB
6. KynpTuBHpOBaHue mpoayleHTOB B | 4 11 2 8 6
OMOTEXHOJIOTHYECKUX MPOIIeccax
7. KouTpons u ynpaBieHue 4 12 2 8 10
OMOTEXHOJIOTMUYECKUMH MTPOLIeCCaMu
8. MaTemaTtnueckoe MOJeTMPOBAHUE 4 | 13-14| 4 6 10
OMOTEXHOJIOTHUECKUX TPOIIECCOB




9. MacmtabupoBaHue ¥ ONTHMH3AIUS 4 | 15-16| 4 2 6

OMOTEXHOJIOTHUECKUX TIPOIIECCOB

10. [InaHupoBaHMUE FIKCIIEPUMEHTOB 4 |17-18| 4 12 8

OMOTEXHOJIOTMYECKHIX TPOIIECCOB

Hroro: 180 36 54 90 90 IK3aMeH




