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1. Hean ocBoeHNs TUCHUILINHBI (MOLYJIs1)

Lenaun ocBoeHMs TUCHUILTHHBI « OCHOBBI OMOTEXHOJIOTHUI .

-IOTy4CHHE OOYYaAIONUMUCS TMPEACTABICHUN O KIIOUEBBIX NpoOJieMaX U TJIaBHBIX
HaIPaBJICHUSAX PA3BUTHS COBPEMECHHOH OHMOTEXHOJIOIMH, MEPEIOBBIX METOIMKAX, MPUOOPHOH
TEXHOJIOTHYECKOM 0a3e;

-opmupoBaHue 0a30BBIX 3HAHUI U TTOHATHH B 001aCTH MHHOBAIIMOHHBIX OMOTEXHOJIOTHIA;

-popMupoBaHUE TPEACTABICHUNA O TEXHOJOTHSAX MPOU3BOJICTBA OCHOBHBIX BHJIOB
OMOTEXHOJIOTHYECKON TMPOIYKIMH, IOJYy4dCHUS 3HAHUH W HABBIKOB, HEOOXOIAMMBIX IS
OCYIIIECTBIICHUS ¥ YIIPABIICHUS TEXHOJIOTHYECKUMU TIPOIECCAMH,

-popmupoBanue 'y oOydaeMbIX CIHOCOOHOCTEH JUII OIEHKH IOCIHCACTBHHA  HX
npoecCHOHATLHON JESTEIbHOCTH, MPH YY4aCTHU B PEHICHHH TPAKTHYECKUX COIUAIBHBIX U
SKOHOMHUYECKHUX TTPOOsIeM B 00J1aCTH OMOTEXHOJIOTHH.

3amaun IUCHUILIMHBL:

- 3HAKOMCTBO C HOBCHINMMHU JOCTMDKCHUSMH M TEPCICKTUBHBIMUA HaIpaBICHUSIMHU
HAyYHBIX UCCIICJIOBAHUN B OMOTEXHOJIOTUU Ha COBPEMEHHOM 3Tarle pa3BUTHS;

- 03HAKOMJICHHE C COBPEMEHHBIM COCTOSIHUEM Pa3BUTHS OMOTEXHOJOTHYCCKOW OTpaciiv U
BOCTPEOOBAHHOCTBIO OMOTEXHOJOTHYECKOW MPOAYKIIMM Ha MHPOBOM pBIHKE, C TEPEIOBBIMU
pa3paboTkamMu B 00JacTH ammapaTypHOro OOecTeueHUs: OMOTEXHOJOTHYCCKUX IIPOIECCOB I10
OCHOBHBIM OTPACJISIM OHOTEXHOJIOTHH;

- OCBOCHHE  TCXHOJOTMYECKHX  aCIIeKTOB  IIOJIYYCHHUS  OCHOBHBIX  BHJIOB
OMOTEXHOJIOTHYECKON TPOTYKIIHH;

- 3HAKOMCTBO C MIPUHIIMIIAMA OTITHMH3AIIH TEXHOJIOTHIECKOTO MPOIIecca, COBPEMEHHBIMU
METOJMKAMH  MCCJICJIOBAaHUM, COBPEMEHHOW  mpuOOpHOM  0a30ii  OHMOTEXHOJOTHYECKHX
MIPOU3BO/ICTB.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbI

Huctunnuaa «OcHOBBI OHMOTEXHOJIOTUM» COTJIACHO Y4YeOHOMY IUIaHYy [0 JAHHOMY
HaIpaBJIEHUIO TOATOTOBKM OTHOCUTCS K bioky 1 «lucuumiunasl (Mogynu), OCHOBHAs 4acThb
b1.0.17.

JIist OCBOCHUS JUCIMILTUHBI  O0YYArOIIMICS JTOJKEH OBJIAJIETh OCHOBHBIMU TOHSTHSIMH
JUCIHUIUIMH. (PU3UONOTUU PACTEHUH, HEOPTraHWYeCKOW W OpraHMYecKOW XUMHUHM, XUMHU
OMOJIOTMUECKH aKTUBHBIX BEIIECTB, OOIIEH OMOJIOTUN U MUKPOOHOJIOTUH, TEHETHUKH.

Kypc «OcHOBbI OHOTEXHONOTMH» SIBISIETCS OCHOBOIONATAIOIIMM JJISl  U3YYCHHS
CIIEAYIOMIMX IUCHWIUIMH: TWIIEeBass OWOTEXHOJIOTHS, OMOTEXHOJOTHS PpACTeHWH, KIETOYHAas
OMOTEXHOJIOTHSI, TCHETUYICCKAsT WHXKCHEPHsI, WHKCHEPHAsT dH3UMOJIOTHS, MPOIECCHl W anmnapaThl
OMOTEXHOJIOTHH, TPOMBIIIIEHHAS OWOTEXHOJOTHS, a TakXKe TMpPH MPOXONKACHUU YIEOHOM
MPAKTUKU TIO TOJIYYCHHIO TEPBUYHBIX MPOPECCHOHAIBHBIX YMEHHH M HaBBIKOB, B TOM YHCIIE
MEePBUYHBIX YMEHUN U HABBIKOB HAyUYHO-HCCIIEA0BATEIHCKON e TEIHHOCTH.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHs 110 TUCHUILIHHE, COOTHECEHHbIE C

IUVIAHUPYEMBIMHU Pe3yJdbTATAMH OCBOCHHS 00pa30BaTeILHOM IPOTrPaMMbl

[lpomiecc w3ydeHWs] IUCHMIUIMHBI HAmpaBlieH Ha (HOpPMUPOBAHHE  CIETYIONINX
poeCCHOHATIBHBIX KOMIIETEHIIHIA:

VK-2. Cnocoben ompenensTh Kpyr 3ajad B paMKax IMOCTAaBICHHOW €M W BHIOMPATH
ONTUMAJIbHBIE CIIOCOOBI MX PEIICHUS, UCXO/AS U3 JACUCTBYIOUIMX MPAaBOBBIX HOPM, MUMEIOIIUXCS
PECYpPCOB M OTpAaHUYEHUI

OIIK-5. CrnocobeH »AKCIUTyaTUpOBaTh TEXHOJOTMYECKOe OOOpYyJOBaHUE, BBITOIHATD
TEXHOJIOTUYECKHE OTEpaIliy, YIPABIATh OMOTEXHOJIOTHISCKHUMHU TPOIECCaMH, KOHTPOJIHPOBATH
KOJINYECTBEHHBIE M KAYECTBEHHBIE MIOKA3aTEeNIN MOIy4aeMOM MPOAYKLUU



YK-2.
Crniocob6en
OnpeNesITh
Kpyr 3ajad
pamKax
MIOCTaBJICHHOU
LeH
BBIOUPAThH
ONITHMAJTHHBIE
CrocoObl
penieHus,
UCXOIs
JEHCTBYIOLIUX
MPaBOBBIX
HOPM,
UMETOTIIIXCS
pecypcoB
OrpaHUYCHUMN

B
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nux

n3

u

na- He [Tnox Xopor Ha
lyko — | ymeer dopmynupye | o BBICOKOM
®opmynupyer | GopMmynupoBar | T B paMmkax | GOpMYyIUpYeT | YpOBHE
B paMKax | b B paMKax | IpOeKTa COBOKYITHOCTH | popMynupye
MIOCTABIICHHON | ITOCTABIEHHON | COBOKYITHOCT | Th T B paMKax
LEeNU MpPOeKTa | IeIH IPOeKTa | b B3aUMOCBSI3aH | IIOCTABJICHHO
COBOKYITHOCTh | COBOKYITHOCTH | B3aUMOCBSI3a | HBIX 3ajad, | ¥ LEeH
B3aMMOCBSI3aH | B3aMMOCBSI3aH | HHBIX 3a/ad, | 00eCleunBal0 | MPOeKTa
HBIX 3ajad, | HbIX 3amad, | ci1abo LIUX COBOKYITHOCT
obecrieunBato | obecrieunBalo | ompeaessieT | JOCTHKEHHUE b
1111704 ee | mux ee | O)KHuJaeMple | MMOCTABJICHHOM | B3aMMOCBA3a
JOCTHKCHHE, JOCTIKCHHE, pe3yiIbTaThl ey, HHBIX 3ajad,
ompenenseT omnpenenser peLeHus omnpenenser o0ecreunBaro
0’KHJaeMble 0’KHJaeMble BBIIETICHHBIX | OKUJAEMble LIUX ee
pe3yiIbTaThl pe3yiIbTaThl 3a1a4 pe3yiabTaThl JOCTIKCHHE,
peLeHus peLeHus peLeHus onpenenser
BbI/IETICHHBIX BBI/IETICHHBIX BBI/IETICHHBIX 0’KHJJaeMble
3a1a4 3aj1a4 3a1ad pe3ynbTaThl
pereHus
BbIJIETICHHBIX
3aja4
- He Heno Hocrat Vcme
2yi-2 — | IUTaHUPYET CTaTOYHO OYHO XOPOLIO | IIHO HAaXOAUT
[Tnanupyer pelieHue TUTAHHUPYET pelieHue perieHne
pelieHue KOHKPETHOMN pelieHue KOHKPETHOMN KOHKDPETHOMN
KOHKPETHOI 3a7a4u KOHKPETHOH | 3a7a4u 3a1a4u
3a1a4u MIPOEKTAa, 3a1a4u MIPOEKTa, MIPOEKTAa,
MIPOEKTA, BHIOUpast MIPOEKTAa, BBIOMpAast BEIOMpast
BBIOUpAas ONTUMAJILHBIN | BBIOMpast ONTUMAJIBHBIN | ONTHMAJbHBI
ONTUMAJIBHBIN | CIIOCO0 €e | ONTUMAJIBbHBI | CIIOCOD ee | i cmoco0 ee
croco6 ee | peleHus, i crmocod ee | pemeHws, pelieHus,
peLIeHus, UCX0ns U3 | peleHus, UCcXons U3 | HICX0As M3
UCXO0ns U3 | IEHCTBYIOIMX | UCXOAS U3 | JEHCTBYIOIMX | JEHCTBYIOLIH
JIEHCTBYIONIUX | MPABOBBIX JIEHACTBYIOIM | MPaBOBBIX X TPaBOBBIX
MIPaBOBBIX HOpM M | X TIPaBOBBIX | HOPM U | HOpM u
HOPM U | UMEIOMHUXCS HOPM U | UMEIOIIHUXCS HUMEIOIUXCS
MMEIOLLUXCS pecypcos U | IMEIOIIUXCS | PecypcoB U | pecypcoB H
pecypcos U | OTPaHUYEHUN | PECYPCOB U | OIrpaHUYEHUI OrpaHUYEHUI
OTrpaHUYECHUI OTrpaHUYECHUI
na- He [Tnox Xoporr Omm
3yk2 — Pemaer | perraer 0 pemiaer | o pellaeT | YHO  permaeT
KOHKPETHbIE KOHKPETHBIE KOHKpETHbIE | KOHKPETHBIE KOHKpETHBIE
3a1a4n 3a1a4n 3a1a4n 3a71auu 3a7auu
MPOEKTa IPOeKTa IIPOeKTa MIPOEKTa MIPOEKTa
3agBJIEHHOTO 3asBJIIEHHOTO 3asBJIEHHOTO | 3aBJIEHHOTO 3asIBIIEHHOTO
KadyecTBa M 3a | KauecTBa M 3a | KayecTBa M 3a | Ka4ecTBa M 3a | KayecTBa U 3a
YCTQHOBJICHHO | YCTAaHOBJIEHHO | YCTAHOBJICHH | YCTAHOBJIEHHO | YCTaHOBJICHH
€ BpeMsd H |€ BpemMi M |O€ BpeMs H | € BpeMsd H | 06 BpeMsa U
HEJIOCTaTKH HEJIOCTaTKH HEJOCTaTKH HEJOCTaTKH HEJOCTaTKH
na- He Heys Hocrar Cgo0
dyyo — | ymeer €pEHHO OYHO YETKO | OJIHO
[Ty6nuano myOIMIHO MPEJICTaBIsIe | IPEACTABIIAECT | MPENCTaBISIeT
MIPEJICTABIAET | MPEACTABIATh | T PE3yJbTaThl | PE3YIbTAThHI pe3ybTaThl
pe3yabTaThl pe3ynbTaThl pereHus perieHns perieHns
peLIeHus peleHus KOHKPETHOH | KOHKPETHOM KOHKDPETHOI
KOHKPETHOM KOHKPETHOM 3a1aun 3a1aun 3a1avun
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3a1aun 331241 NPOEKTa NPOEKTa HpOEKTa
npoekTally0mu | mpoekTa
YHO
NPE/ICTABISCT
pe3yIIbTaThI
peleHus
KOHKPETHOHI
3a1a4n
MPOCKTA
OIIK-5. | Ud-1omks  — He Hcno Hcnon Tloxn
Criocoben Hcnonb3yer UCIIOJIb3YeT JB3yeT B | B3yeT OLICHHO
IKCILTyaTHPOBAT | COBPEMEHHOE | COBPEMEHHOE | PEIKHX COBPEMEHHOE | HCIOJNb3YyeT
b TEXHOJIOTHYE- | TEXHOJOTHYeC | CIydasx TEXHOJIOTHYEC | COBPEMEHHOE
TEXHOJIOTHYECK | CKoe 00opymo- | Koe COBPEMEHHOE | KOE TEXHOJIOTHYE
oe BaHUE, BBINOJ- | 00OpYZOBaHKE, | TEXHOJIOTHYE | 00OpYHOBaHUE, | CKOE
o0opy/ZioBaHKe, | HAET TEXHOJO- | BHIMOJHSCT CKoe BBIMOJTHSCT 00opynoBaHU
BBITIOJTHSATD TMYECKUE OIe- | TEXHOJIOTUYeC | 0OOpPYJIOBaHU | TEXHOJOTHUYEC | €, BBIMOJHSIET
TEXHOJIOTHYECK | pallil B IPO- | KM€ OMNEpalUH | €, BHIIONHACT | KM€ OMNEepaluH | TEXHOJIOruYe
ue  omepanud, | peccuoHaTb- B TEXHOJIOTHYE | B CKHe
YIPaBIATH HOU JiesiTenb- | mpodeccHoHan | CKue npodecCHoHaN | omepanuu B
OMOTEXHOJIOTUY | HOCTH bHOU onepauud B | bHOU npodeccuona
CCKUMHU JESITETPHOCTH | MPO(ECCUOHA | NESTeTBbHOCTH | JIBHOM
npoIecCaMH, THHOU JESITeITHHOCT
KOHTPOJIHUPOBAT JACATCIIbHOCT u
b u
KOJINYECTBCHHBI
e u
Ka4C€CTBCHHBIC
MOKa3aTeNn
MOJIy4aeMou
NPOAYKLUN
na- He Cna0b Bri6oup CBo0
20mK-5 — | ocymiecTBiseT | 0 BBIOMpaeT | aer B | OIHO
Ocy1ecTBisieT | BIOOD CIOCOOBI OT/EJbHBIX OCYIIECTBIISIC
BBIOOD croco0oB yIOpaBJIeHUsT | CIydasix T BEIOOp
cnoco6oB yIpaBJICHUSI MPOU3BOJICTB | CITOCOOBI cnocoboB
yIpaBJICHUSI MPOU3BOJICTBO | OM C YYETOM | yNpaBlICHHS yIpaBlIeHUS
MPOU3BOACTBO | M C YYeTOM | TpeOOoBaHUH MPOU3BOJICTBO | IPOU3BOJICTB
M ¢ y4eToM | TpeOoBaHUH OMOTEXHOJIOT | M C Yy4YETOM | OM C YYeTOM
TpeOOoBaHMIA OMOTEXHOJIOTH | HYECKOTO TpeOoBaHMIA TpeOoBaHMIA
OMOTEXHOJIOTU | YECKOTO npoiiecca OMOTEXHOJIOTH | OMOTEXHOJIOT
YEeCKOro nporiecca YEeCKOTo HYECKOTO0
nporiecca nporiecca nporiecca
B pezynomame oceoenus oucyuniunvl 00y4aromyuiics OONNCeH.:
3namsp: OCHOBHbIE OMOTEXHOJIOIMUYECKHE CHOCOOBI IMOJIyUYEHHUs IOJIE3HBIX MJIS YeJOBeKa
MPOAYKTOB,  HOBEWIIME  JOCTI)KEHHS B  00NacTd  OMOTEXHOJOTHH;  TPaJUIMOHHBIC
OMOTEXHOJIOTHYECKHE TMPOIECCh, HCIOJIb3YyeMbIE B  PAaCTEHHEBOJICTBE, JKMBOTHOBOJICTBE,
MEIUIMHE U IIPOMBILIIEHHOCTH.
Ymemsy: 1ipoBOIUTHE TEOPETHYECKHE WCCIEAOBAHUS, IMOJIb30BATHCS  CIPABOYHOM

TuTepaTypoil B 00JacTH OWMOTEXHOJOTHH; HWCIOJB30BaTh MOJYUYEHHBIC 3HAHHS IS aHaiu3a
AKCTIIEPUMEHTAIIBHBIX JaHHBIX, KaCAIOUIUXCS MOAOOpa, XapaKTEPUCTHKH U COBEPIICHCTBOBAHHS
YCIOBUN TEXHOJIIOTUYECKOTO TMPOIecca, CaMOCTOSTENBHO BHIOMpATh TEXHHYECKHE CPENCTBa,
BBIOPATh PAIMOHAIBHYIO CXEMY MPOW3BOJCTBA OMOTEXHOJIOTHYECKON MPOIYKIIMA U OICHUBATh
€ro TEXHOJIOTUYECKYIO 3P (PEKTUBHOCTH; ONITUMU3UPOBATH COCTAB MUTATENBHBIX CPE; OMPEEISTh
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napaMeTpsl  KyJbTUBMPOBAHMSI  INPOAYLIEHTOB;  pPACTUTENBbHBIX U  JKUBOTHBIX  TKaHEW,
ONITHMU3HUPOBATh YCIOBHA KYyJIbTUBHUPOBAHUS; MPEAYNPEKAATh 3arps3HEHUS BO3LYLIHOTO U
BOJAHOIO 0acceiiHOB, IIOYBBI; COBEPILIEHCTBOBATb IPOU3BOJCTBA BAXKHEHIIMX MPOAYKTOB
OMOTEXHOJOIMH, B TOM YHCIE, MHUKPOOHBIX METaOOJIUTOB; OLEHMBATH TEXHOJOIMUYECKYIO
3¢ GEKTUBHOCTh MPOU3BOJACTBA; Pa3padaThIBaTh IUIAHBI MPOBEACHUS HAYYHBIX HCCIEIOBAaHUNA U
pa3paboTOK, OCYIIECTBIATh TEXHOJOIMYECKUI IpoLecc B COOTBETCTBUU C PEIIaMEHTOM U
HCIIOJIB30BATh  TEXHUYECKUE  CpPEeAcTBA  JUII  M3MEPEHHs  OCHOBHBIX  IIapaMeTpoOB
OMOTEXHOJOIMYECKUX MTPOLIECCOB, CBOWCTB ChIPbsI U MPOAYKLHH.

Bnaoemp: HaBbIKaMM CAMOCTOSATEIBHOTO pEIIEHHUS HAy4YHbIX, HWH)XXEHEPHBIX H
IIPOM3BOJICTBEHHBIX 33Ja4 B 00JacTW OMOTEXHOJIOTHMHM; OIBITOM MHUKPOOHOJIOIMUYECKUX,
OMOTEXHOJOTMYECKMX M AHAIMTUYECKUX METOAOB HCCIIECOBAHUS, METOAAMU  OYHCTKH H
CTCpWIM3alUU BO3/1yXd, IPUTOTOBICHUS M CTEPWIM3ALMUA IUTATEIBHBIX CpEl, METOJaMu
00paboTKH, aHANM3a W pealu3aliil HAayYyHO- TEeXHHUYECKOW MH(OPMALMHU; METOJAMH CEJEKIINH,
MOIUGUKAMK M KOHCTPYMPOBAHMS JKHUBBIX CHCTEM M HUX KOMIIOHEHTOB KaK OOBEKTOB
JeSITeTbHOCTH OMOTEXHOJIOTUH; MPHEMaMU U METOJaMHu 0e30macHOi paboThl ¢ OpraHMYECKUMHU
COEAMHEHUSMHU, 00JIaAa0IUMK (PU3NOJIOTHUECKOW aKTUBHOCTBIO, M KYJIbTYpaMu OMOJOIHMUECKUX
areHTOB; aHAJIM30M IOKa3aTelell CYIIECTBYIOUIMX OMOTEXHOJIOIMil Ha COOTBETCTBHE HCXOJIHBIM
Hay4YHbIM pa3pabOTKaM; METOAAMU TEXHUYECKOT0 KOHTPOJIS 3a COOIIOACHUEM TEXHOIOIMYECKON
JUCLUIUIMHBL B YCIOBUSIX JIEHCTBYIOIIEr0 OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA, CIIOCOOHOCTBIO K
peanu3anuy U ynpaBJeHHIO OMOTEXHOJIOTMYECKUMHU IMPOLECCaMi, CIIOCOOHOCTBIO MPOEKTHPOBATh
TEXHOJIOTMYECKHUE IIPOLIECCHI C UCIOJIb30BAaHUEM aBTOMATU3UPOBAHHBIX CUCTEM.

3.1. Marpuua cooTHeceHHsI TeM/pPa3aesi0B YUeOHOM JUCHMILIMHBI (MOAYJIA) U
(opMupyemMbIX B HUX NPO(eCCHOHATbHBIX KOMIETEHIUii

Komnerennuu ob1ee
Temsbl, pa3esnsl AUCHUILTUHBI
KOJIMYECTBO
YK-2 OHK-5 KOMIIETEHIINHU
OcHoBHbIE HEPUObI BO3HUKHOBEHUS,
CTAaHOBJIGHUS M  DPa3BUTHUA OHUOTEXHOJIOTHUU.
Ob6nactu MIPUMEHEHUS COBpEMEHHOM + + 5
OMOTEXHOJIOTMM W OCHOBHBIE €€ AaCIEKThI
(buomnoruyeckue, XAMUYECKUE,
TEXHOJIOTUYECKHE).
['eHeTnyecKass HHKEHEpHsI + + 2
Knerounas uH>xeHepust + + 2
CTBOJIOBBIE KJIETKU + + 2
TkaHeBast UHKEHEPUS + + 2
Knonuposanue. + + 2
OcHOBHBIE COCTaBIISIOLINE + + 5
OMOTEXHOJIOIMYECKOT0 Ipollecca.
KynbTuBupoBanue OakTepuii. + + 2
Hroro: 8 8 16

4. CTpyKTYypa ¥ coepkaHue TUCHUUILTHHBI (MOYJIs1)
OO01ast Tpy10€MKOCTh TUCHUIUIHHBI COCTaBIsAeT 3 3a4eTHhIX equnui, 108 akan. gaca.

4.1 - O0beM JUCUMILUIUHBI U BUABI y4e0HOH padoThl



Bungl zagstuin Bcero axan. gyacos
Ounas gopma 3aounas popma
2 Kypc (4 ce- 3 Kypc
MECTp)
OO0m1as TpyA0€MKOCTh JUCITUTLIHHBI 108 108
KonrakTHast pabora 00yJaroIuxcst c 48 16
MIPEIoIaBaTeiieM, B T.4.
AyIuTOpHBIE 3aHATHS 48 16
Jlexnun 16 8
[IpakTHyeckue 3aHsATHs 32 8
CamocrositenpHas padoTta 60 88
mpopaboTka y4eOHOro Mmarepuana Mo JUCIUIUIMHE
(KOHCIIEKTOB  JIEKIIMKM, Y4YEOHHMKOB, MaTEpHAJIOB 20 34
CETEBBIX PECYPCOB)
MOJTOTOBKA K MPAKTUUYECKUM 3aHSATUSAM, KOHTPOJIbHBIM 12 16
paboTam, KKOJUIOKBUYMY
BBIMIOJTHEHUE WHIAMBUAYAIbHBIX 3a/laHui, HalHUCaHUe 16 16
pedepara
MOJIFOTOBKA K CcJJaue MOJYJIsl, UTOTOBOMY KOHTPOJIIO 12 12
KoHTtposb 4
Bua utoroBoro KOHTpoOIIst 3a4€T 3a4€T
4.2. JleKuuu
O6bem B
. dopmupyem
No Pa3nen nucuunnuHbl (MOAYIS), TEMBI JIEKIUI U UX aKajl. yacax Lo
coJiepKaHue 3209H
OYHO o KOMIICTCHITHH
1 1.1 OcHOBHBIE MePUObI BO3HHKHOBEHHS,
CTAHOBJIEHMST W  Pa3BUTHS  OMOTEXHOJIOTHH.
OouacTu NPUMEHEHUA COBPEMEHHOM
OMOTEXHOJIOTUM W  OCHOBHBbIE €€  ACHEeKThI
(Onosornyeckue, XuMHYECKHE, TEXHOJIOTHYECKHE).
buorexHonorus kak HaydHas aucuuiuiHa. IIpeamer, 2 1 VK-2: OIK-5
UCTOpHUSL pa3BUTHS, Lean u 3amaun. OOBEeKTH U ’
METOJIbI ~ OMOTEXHONOTHMH.  MHKPOOHOIOTHYECKOe
MIPOU3BOJICTBO OMOJIOTUYECKH AKTUBHBIX BEIICCTB U
npemapaToB. MHoroo6pasue OHOTEXHOJIOTHUYECKUX
nporeccoB.  [lepcrieKTUBBI ~ OMOTEXHOJIOTHYECKUX
MIPOU3BO/JICTB.
2 | 2.1. T'eneTn4ecKkasi HH)KEHEPHS. YK-2; OIIK-5
OcHOBHBIE 00BEKTHI OMOTEXHOJIOTHYECKUX
MIPOU3BO/ICTB: KIaccupuKanus, buznonorus.
[Tomy4yeHne W30JMPOBAHHOTO «XUMHYECKH YHCTOTO
reHa. PazpaboTka METOIOB «UTEHUS» OMOIOTHUYECKOM
uHpopmanun. OTKpbITHE CTPYKTYpbl U (GYHKIUU 2 1
TeHETUYECKOTO  ammapara  KJIeTKH. OrtkpbITHE
MCXaHHU3MOB pCKOM6I/IHaI_II/II/I TOMOJIOTMYHOM n
Heromonornunoii JIHK. OOnapyxeHrne B OakTepHaIbHBIX
KJICTKaX BHECXPOMOCOMHBIX KOJIbHEBbIX I[HK, CHOCOOHBIX K
PCILTUKAIMU.




3.1 Kierounasi vH:KeHepust

Knerounass uH>xeHepusi — pa3zes COBpEeMEHHOW Ouo-
norun. CnustHue (ruOpuau3anms) KJISTOK MUKpoopra-
HU3MOB WJIM COMATHYECKUX KJIETOK *KMUBOTHBIX U pac-
TeHud. CKPUHUHT TOJYyYEHHBIX TUOPUIHBIX KIETOK
MO3BOJISIET OTOOPATH T€ U3 HUX, KOTOPbIE OObEIMHUIN
reHombl Wik GparmenTsl JJHK poauTenbckux KieTok.
Cxema pereHepanyu pacTeHMsI U3 IPOTOILIACTOB.
[ToryueHne MOHOKJIOHATILHBIX AHTUTEI.

YK-2; OIIK-5

4.1. CTB0JIOBBIE KJIETKH.

OmMOpuoHanbpHbIe cTBONOBBIE KiIeTkH (DCK), u pe-
ruoHayibHble CcTBOJIOBBIC KieTkH (PCK). PabGoter 1o
PHK-unTepbepeniuu. OMOpHOHAIBHBIC CTBOJIOBBIC
kieTkd. M3ydeHune 3MOpHMOHATBHBIX CTBOJIOBBIX KIIE-
ToK. Beienenne DCK u mostyyeHue ux B BUJE KYJib-
Typbl KJIETOK C HaIpaBJICHHON AuQPEpEeHIIUPOBKOM.
[IpoBenenue Tecta Ha UX (PUIUOIOTUYECKYIO (HYHKIIU-
OHAJILHOCTH B KyJIbType. IIpoBencHue TecTa Ha (QyHK-
UOHATBHYIO () (PEeKTUBHOCTH U 0€30MaCHOCTh HA JKU-
BOTHBIX. TECTHUPOBAaHUE IMOJYYCHHBIX KIETOK Ha BO3-
MOYXHOCTh Pa3BUTHS PEAKIIUU OTTOp)KeHUs. Comarmye-
CKHEC CTBOJIOBBIC KJICTKH.

VK-2; OTIK-5

5.1. TkaHeBasi HHIKeHEPHUSA

Bo3zmoxkHOCT TUCTOTUIINYIECKOTO BOCCTaHOBJICHUS
NOBPEXACHHBIX TKaHEd ©  opraHoB. llepcrneKkTHBbI
MPUMCHCHHS KICTOYHBIX TEXHOJIOTHM BO MHOTHX 00JIACTAX
HaYKH.

TpaHcreHHbIE  MHKPOOPTaHM3Mbl,  PAacT€HHS U
JKUBOTHbIE.  Hambomee  pacmpoCTpaHEHHBI  METOJ
MOJTyYEHHUS] TPAHCTEHHBIX PACTEHUH — 3TO IEPEHOC T'€HOB C
momomrsio  Ti-rmasmuaer  Agrobacterium  tumifaciens-
OakTepuu.

YK-2; OIIK-5

6.1. KnonupoBanue.

Anomukcunc. KiloHupoBaHnue, 0CHOBaHHOE Ha IEPEHOCE
B DHYKJIEMPOBAHHYIO SHIEKIIETKY SJep COMaTUYECKUX
kjIeTok. Cxema KIOHHPOBaHMs, INPUMEHEHHas IpH
ITOJTy4eHUH OBIbI Jlosun.

VK-2; OTIK-5

7.1. OcHOBHBIE cOCTaBJsOIIMEe OMOTEXHOJOTrHYe-
CKOro npouecca.

buonoruueckuif areHt, cyoOcTpar, COBOKYIHOCTb
YCTPOMCTB JUIsl yNpaBl€HUS MPOLECCOM U IEeNeBOI
IPOAYKT. MeTo/10JI0THs, CBsI3aHasi C CelleKLuel HyxX-
HbIX (OPM MHKPOOPraHU3MOB. ACHEKTbHI MOAJIEPKU-
BaIOIIEH CUCTEMBI - OHOPEAKTOP.

YK-2; OIIK-5

8.1. KyJsTHBHpOBaHHE OaKTepPHii.

OOmue mpUHOMOBI Mpolecca BhIpamuBanus N Vitro
MHUKpOOpranu3MoB. ®Da3bl pocTa KyJabTyphl KIIETOK.
Maremaruueckoe onMcaHue Mmpolecca KyJbTHBUPOBA-
Hus Oaktepuii. OCHOBHBIE (DAKTOpPHI Cpeibl, Ompee-
JSIFOIUE POCT U OMOCUHTETHYECKYIO aKTHBHOCTB IIPO-
JyIICHTA.

VK-2; OIIK-5

Hroro:
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4.3. llpakTHyecKue 3aHsITUs

No Oo6vbeM B akaj. yacax | Dopmupye
HaumenoBanue 3anstus Mble
o o | e
17071
0OydeHus: OOydeHHS
Opranu3anys OMOTEXHOJIOTHYECKON VK-2-
1,2 | naGoparopuu, Ha3HAYECHUE U IPUHLIUIIBI 4 2 OHK-,S
paboThI TabOPATOPHOTO 0OOPYAOBAHUSI.
[IpuroToBneHne MHUTATENBHBIX CpPEd  JUIS VK-2-
1,3 | KyIbTUBUPOBaAHMS KICTOK U TKaHel IN Vitro 6 2 ;
OIIK-5
2 KynsTuBHpOBaHue OakTepuaIbHBIX U 6 1 YK-2;
JPOXKEBBIX KJIETOK Ha IUTATEIbHBIX Cpeaax OIIK-5
4 Omnpenenenre akTHBHOCTH aMHJIa3bl 4 1 YK-2,
OIIK-5
5 MukpoOuosoruyeckue ucciaea0BaHus 5 1 YK-2;
3aKBAaCOK M KHCJIOMOJIOYHBIX ITPOJTYKTOB OIIK-5
WNuaykuust MopdoreHesa U3 COMaTUYECKUX VK-2-
6, 7 | TkaHeH M KaJuTyca MOJI ACHCTBHEM 6 1 i
OIIK-5
(hUTOTOPMOHOB
Uroro: 32 8
4.4. JlabopaTopHble padoThI He MPeLyCMOTPEHbI
4.5. CamocTosiTesibHas padoTa 00y4aomerocs
NoNe Tema Bun CP O0neM B
paszne aKaJ.Jacax
JIOB OYHO | 3a04
HO
1 OcHOBHBIE  TIEpPHOABI | TPOPabOTKa y4eOHOro MaTepuayia IO JIHC- 2 3
BO3HUKHOBEHUS, UIUTMHE (KOHCIEKTOB JICKIHH, Y4eOHHKOB,
CTaHOBJICHUS ¥ | MAaTEpHAJIOB CETEBBIX PECYPCOB)
pa3BUTHUSA MOJATOTOBKA K TMPAKTHUYECKUM 3aHSTHUSM, 2 3
OMOTEXHOJIOTHH. KOHTPOJIbHBIM paboTaM, KOJIJIOKBUYMaM
O6nacTv NpUMEHEHUS | BBINOJHEHHE WMHAMBHAYAIbHBIX  3aaHUH, 2 3
COBPEMEHHOM Harnucanue pedepara
OMOTEXHOIOTHU U | ToAroToBKa K caade MoAayiasd, HUTOrOBOMY 2 3
OCHOBHBIE €€ aCIIEKThI | KOHTPOJIIO
(buomnoruyeckue,
XUMHYECKHE,
TEXHOJIOTHYECKUE).
2 ['enernyeckas npopaboTka y4yeOHOro marepuana Mo Juc- 2 4
WHXXCHEPUS [UIUTMHE (KOHCIIEKTOB JICKIMH, Y4eOHUKOB,
MaTepHaJIOB CETEBBIX PECYPCOB)
MOJATOTOBKA K TMPAKTHUYECKUM 3aHSATHUSM, 2 2
KOHTPOJILHBIM pab0TaM, KOJUIOKBUYMaM
BHITIOJTHEHUE WHIUBUAYAIbHBIX — 3a/JaHUMA, 2 3
Harnrcanue pedepara
MOJATOTOBKA K CJaye MOMYJsl, UTOTOBOMY 2 3
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KOHTPOJTIO

Kierounas
WHXKEHEPUS

npopaboTka y4eOHOro MaTepuayia IO IHC-
[UIUTMHE (KOHCIEKTOB JICKIMH, y4eOHUKOB,
MaTepHaJIOB CETEBBIX PECYPCOB)

MIOATOTOBKA K IIPAKTUYECKUM 3aHATHAM,
KOHTPOJIbHBIM paboTaM, KOJUIOKBUYMaM

BBIIIOJIHEHUE WHJMBUIAYAJIbHBIX 3aJaHHM,
Harnucanue pedepara

moAroToBKa K caadye MoAayJjsd, HUTOTOBOMY
KOHTPOJIIO

CTBOJIOBBIE KJIETKHA

npopaboTka y4eOHOro MaTepuayia IO IHC-
UIUTHHE (KOHCIIEKTOB JICKIIUH, Y4eOHHKOB,
MaTepHaJIOB CETEBBIX PECYPCOB)

[IOATOTOBKA K IIPAKTUYECKUM 3aHATHAM,
KOHTPOJIbHBIM paboTaM, KOJUIOKBUYMaM

BBINIOJTHEHUE MHIMBUIYyaJbHBIX  3aaHHH,
HanucaHue pedepara

MOJrOTOBKA K cJaue MOJIYJsi, UTOTOBOMY
KOHTPOJTIO

TkaneBas HHXXCHCPHA

npopaboTka y4yeOHOro Marepuaia Mo Juc-
IUITHHE (KOHCIIEKTOB JIKIIMH, y4eOHUKOB,
MaTepUajoB CETEBBIX PECYPCOB)

IIOAroTOBKAa K IIPAKTHYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BBINIOJTHEHUE MHIMBUIyaJbHBIX  3alaHHH,
HanucaHue pedepara

NOATOTOBKA K CJadye MOJIYJs, HUTOTOBOMY
KOHTPOJTIO.

Knonunpoanue.

npopaboTka y4yeOHOro marepuanga Mo Juc-
LUIUTMHE (KOHCIIEKTOB JIEKLIUH, Y4eOHHUKOB,
MaTepHaJIOB CETEBBIX PECYPCOB)

NoATOTOBKA K IPAKTHYCCKUM 3aHATUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BHITIOJTHEHNE WHIUBUAYAIbHBIX  3a/JaHUA,
Harnucanue pedepara

MOJrOTOBKA K cJade MOXYJsl, UTOTOBOMY
KOHTPOJTIO

OCHOBHBIE
COCTAaBIISIOIIHE
OHMOTEXHOIOTHYECKOT
0 Tporiecca.

npopaboTka y4yeOHOro Marepuana Mo Juc-
IUITHHE (KOHCIIEKTOB JICKIIUH, y4eOHUKOB,
MaTepUajoB CETEBBIX PECYPCOB)

MNoATOTOBKA K IPAKTHYCCKUM 3aHATUAM,
KOHTPOJIbHBIM pa60TaM, KOJIJIOKBUYMamM

BHITIOJTHEHNE WHIUBUAYAIbHBIX  3a/JIaHUA,
Harnucanue pedepara

MOJrOTOBKA K cJaue MOJIYJIsi, UTOTOBOMY
KOHTPOJTIO

KyneTuBupoBanue
OaxTepuil.

npopaboTka y4yeOHOro Marepuaia Mo Juc-
IUITHHE (KOHCIIEKTOB JICKIUH, y4eOHUKOB,
MaTepUajOB CETEBLIX PECYPCOB)

MOATOTOBKA K MPAKTHYCCKHUM 3aHATUAM,
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KOHTPOJIBHBIM pa00TaM, KOJJIOKBUYMaM
BBITIOJIHEHUE HWHAMBUAYAJIbHBIX 3aJaHUM, 2 2
HanucaHue pedepara
MOJATOTOBKA K CJade MOJYJNS, HUTOTOBOMY 1 2
KOHTPOJTIO

Bcero 60 88

[Tepeuenp yueOHO-METOAMYECKOTO 00ECTIEYSHHS Il CAMOCTOSTENIbHON pabOThI O AUCHUIUINHE:
1. Myparosa C.A., [Tanuxun P.B. MeTonuueckne yka3zaHus JIJIsl CAaMOCTOSATEIIbHON pabOThI U

BBITIOTHEHUS. KOHTPOJBHOW paboTel mo jaucuuiuimiHe «OCHOBBI  OMOTEXHOJIOTUW» IS

oOy4Jaronuxcs mo HanpasiieHnto moarotoBku 19.03.01 buorexnonorus. - Muuypunck, 2024.

4.6. BoinosiHeHHe KOHTPOJIbHOI padoThl 00y4aloImMMHUCS 32049HO GopMBbI

Baxxnoit ¢Gopmoil caMOCTOSATENbHOM pPadOThl OOYYaIOIIErocst SBISIETCS BBIOJHEHUE
KOHTPOJILHOH paboTHI.

Pabora nomkHa oTBEYaTh CIEAYIOMINM TPEOOBAHMSIM:

— CaMOCTOSTEIILHOCTD MCCIIEJOBAHMUS;

— (QopmupoBaHue aBTOPCKOW IO3WIMU IO OCHOBHBIM TEOPETHYECKUMH MHPOOIEMHBIM
BOIIPOCAM;

— aHaJM3 HAYYHOU M Y4eOHOMW JIUTEpaTyphl IO TEME HCCIICIOBAHNS;

— CBS3b IpeIMeTa HCCIEIOBAaHMS C aKTyaJbHBIMU NpoOieMaMy COBPEMEHHOHW HAyKH H
NPaKTHUKH;

— JIOTHYHOCTbD U3JI0)KEHHS, apTyMEHTHPOBAaHHOCTh BBIBOZIOB M 00OOICHUI;

— HayYHO-TIPAKTUYECKasi aKTyaJIbHOCTh PaOOTEHI.

3agaHus B KOHTPOJILHOM paboTe HampaBliCHbl Ha 3aKPEIICHUE TEOPETUYECKUX 3HAHHH
oOyuatomerocst o gucuuiuinHe. KonrponbHas paboTa BmouaeT 4 Bompoca. Beibop BapuanTa
oIpeessieTcsl MmociaeqHed W ImpeanocienHei mudpamu mmdpa 3a4eTHOM KHWKKH. [lepeueHb
BOIIPOCOB U TPEOOBAHUS K BBIIOIHEHHIO KOHTPOJIBHONW PabOTHl pPacCMOTPEHBI B METOIUYECKUX
YKa3aHUSX JJIs BBIOJHEHUS! KOHTPOJIBHOU pabOoTBHI.

4.7. Conep:kaHue pa3aesioB IMCHUIIIHHBI

Paznen 1. OcHOBHBbIe mNepUHOAbI BO3HUKHOBEHHUSI, CTAHOBJIEHUSI W Pa3BUTHS
onorexnosiornd. O0J1acTH NPUMEHEHUS COBPEMEHHONl OMOTEXHOJIOTHM U OCHOBHBIE ee
acnekThbl (0HoJIOTHYECKHE, XHMHYECKHE, TEXHOJIOTHYECKHE).

buorexHonorusi kak Hay4Has gucHuIUiiHA. OCHOBHBIE TEPHOIBI BO3HUKHOBEHUS,
CTAaHOBIICHUS W  pa3BUTUS  OWOTEeXHOJOTWH.  [lOMMAMCUHMIUIMHAPHOCTE  COBPEMEHHBIX
OouotexHosoruii. buOTeXHONOrMsT Kak HampaBlieHWEe HAy4YHO-TEXHHMYECKOTO IMporpecca,
omuparolieecs Ha MEXIUCHUIUIMHAPHBIE 3HAHUS Ouonozcuyeckue (TEHETHKA, OMOXUMMUS,
Oonodusnka, MUKpPOOHOJIOTHS, BUPYCOJOTHSI, (PU3HOJIOTHS KJIETOK PACTCHHUI M KUBOTHBIX U JP.),
Xumuyeckue (XUMHYECKas TeXHOJOTHs, Qu3uveckas (Oumoduznueckas) XUMHs, OpraHHYecKas
XUMHUsA, OMOOpraHuYecKass XUMUsI, KOMIBIOTEpHAs U KOMOMHATOPHAS XUMHUSI U JIP.), MeXHU4ecKue
(mporiecchl U ammapaThl, CUCTEMBbl KOHTPOJIS M YIpPaBIEHUS, aBTOMAaTH3UPOBAHHBIE KOMILIEKCHI,
MOJICIUPOBAHNWE M ONTUMHU3AIMS MPOIeccCoB U Jp.). OOBEKThI M METOAbl OUOTEXHOJOTUH.
MukpoOHOoIOTUYECKOe MPOU3BOICTBO OMOIIOTMUYECKH aKTUBHBIX BEUIECTB U npenaparoB. [lonstue
OMOTEXHOJIOTMH KaK TEXHOJOTHYECKOIro MpuemMa NoiydyeHus: MoAn(pUIUpoBaHHBIX OMOOOBEKTOB C
[[eNbI0 TPUJAHUS UM HOBBIX CBOWCTB W/WMJM CIOCOOHOCTH TPOU3BOJIUTHL HOBBIE BEIIECTBA.
OcHoOBHBIE 00JaCTH TPUMEHEHUS COBPEMEHHONW OMOTEXHOJOTMH W OCHOBHBIE €€ AaCIEeKThI
(buonornueckue, XUMHUYECKUE, TEXHOJIOTHUYeCKHe). HaydHble OCHOBBI HHKEHEPHOTO O0OPMIICHHS
omotrexHonoruu.  IlepcrnekTHBBI ~ OMOTEXHOJIOTMYECKHUX  TPOU3BOJACTB W YIPABJICHUE
OMOTEXHOJIOTHUECKUMH  TIpOIlecCaMH. |eXHHYECKHe CpEeICTBA JJIs W3MEPEHUsS OCHOBHBIX
napaMeTpoB OMOTEXHOJIOTUYECKUX MPOIIECCOB, CBOMCTB CHIPhS U TIPOTYKIIHH.
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Pa3nen 2. 'eHeTn4eckasi HHKEHePUsI.

I'eneTnyeckas HHXEHEPHS CITYKUT JJIA MTOJIy4E€HUsI OPTaHU3MOB C HY)KHbIMU KadecTBamu. Co-
3/1aHHE TeHETHYECKOW WH)XEHEPUHU HEBO3MOXKHO ObLIO 0e3 CepuH OTKPBITHUH, pe3yabTaToOM KOTO-
PBIX sIBUJIAch pa3pabdOTKa METO/0B YIPABICHHS HACJIEACTBEHHOCTHIO JKUBBIX OPraHU3MOB ITyTEM
IIPOHUKHOBEHUSI B UX TeHeTudeckuil anmapaT. K TakuM OTKpBITHSM ClI€AyeT OTHECTH IPEkKIe
BCErO:

— IOJIyYE€HUE U30JMPOBAHHOIO0 «XMMHUYECKH YMCTOTr0» reHa. [lepBoHayanbHO reHbl NbITAINCH
BBIICIIATh U3 COOTBETCTBYIOLIUX KJIETOK, HO IIOTOM OKa3aJIOCh, YTO, 3HAsl CTPOEHUE, IPOILE MONTY-
YaTh UX MyTEM XUMHUYECKOTO M MOJEKYISIPHO-OMOJIOTUYECKOr0 CHHTE3a. 3aTeM HeoO0X0IuMOo Obl-
70 pa3paboTaTh METOAMKY BBEJICHHs T'eHa B KJIETKY. [IpnuéM HyKHO ObLIO HAYYUThCS HE IPOCTO
BBOJIUTH T€H B IIUTOILIA3My, a BCTpauBaTh ero B Moyekyny JIHK kierku Tak, 4ToObl HOBas MH-
¢dopmanus Moria ObITh «IIPOYUTAHAY» OMOCUHTETUYECKUM alapaToM KJIETKH, BbIpaOaThIBAIOLINM
O€JIKM ¥ BOCIIPOM3BOJISIIMM T'€HbI IPH JIeTeHUH KIeTKU. OCYIEeCTBIEHUE 3TUX JIBYX 3TAIOB — I10-
Jy4eHHE T'€Ha U BBE/IEHUE €r0 B KIETKY — M COCTaBIIsIET OCHOBY TOM OTpaciii OMOTEXHOJIOIHH, KO-
TOpasi OJyYnIa Ha3BaHUE TEXHOJIOTuU pekoMOnHaHTHEIX JTHK;

— Pa3pabOTKy METOJIOB «UYTEHUs» OMOJIOrMYecKOoil MHPOpPMALMHU, KOTOpasi «3alKcaHa) B Te-
Hax. Jrta paboTa Oblia mpojenaHa aHrMHCKUM yu€HbIM @. CeHrepoM U aMepUKaHCKUM YUEHBIM
V. I'un6eprom. 3a He€ yuénnle B 1980 r. 6pu1M yrocroensl HoOeneBckol mpeMun 1o XMMHU;

— OTKPBITHE CTPYKTYPBI U ()YHKIIMK TE€HETHUECKOTO arliapara KIeTKH;

— OTKPBITHE MEXaHU3MOB PEKOMOMHALIMU TOMOJIOTHYHOM 1 HeromosiornyHoit JIHK;

— oOHapykeHHe B OaKTepualbHBIX KJIETKaX BHEXPOMOCOMHBIX KoublieBbiX /IHK, crocoOHbIX
K peruMkanud. OHU BrepBble ObUIM OOHapyKeHbl B Hayase 50-X IT. M HOJY4YMJIM Ha3BaHUE
“mrazmun”’. [Tnasmuael 0071a1aI0T CIIOCOOHOCTHIO K aBTOHOMHON OT XPOMOCOMBI PEIUTHKAITIH |
COJZIEPIKATCs B KJIETKE B BUJE HECKOJIBKUX KOMMM. Paznuyarorcs masMuibl 10 TEHETUYECKUM Je-
TepMuHaHTaM. O4YeHb Ba)KHO, YTO IIJIa3MUJIbl U3-32 CBOMX MAJIbIX Pa3MEPOB MOT'YT OBbITH BbIJEIIE-
HBbI U3 KJIIETKH B HEMTOBPEKICHHOM, HATUBHOM COCTOSIHUM;

— OTKpbITHE pecTpukTas u auras. B 1970 r. amepuxanue! C. Kemmu u I'. CMut ¢ coTpynHuka-
MU BBIIEIWIIN [IEPBYI0 PECTPUKTA3y — (PEPMEHT, KOTOPBIH BBI3bIBAET TUAPOIMTUYECKOE pacllen-
nenane JIHK B ctporo ompeneneHHbix Mectax. CyIecTBOBaHHE TakuX (EPMEHTOB-PECTPHUKTA3
ObLIO JT0OKa3aHO B ombITax IiBeiapckux yuenbix C. Jlunna u B. Apbepa B xonue 60-x rr. C mo-
MOILIbIO PECTPUKTA3 T'€H MOKHO pa3pe3aTh Ha OTAeNIbHbIE ()parMeHThbl, a C MOMOIIBIO JIUra3 UX
MO>KHO COEIMHATh B MHOM KOMOMHAIMU, KOHCTPYUPYs HOBBIH reH. B HacTosiee BpeMs: OMMCaHo
MHO>KECTBO ()EPMEHTOB, KOTOPHIE IPUMEHSIOTCS B TEHETUUECKOW NHKEHEPUU.

K navany 70-x rr. 6pud c(OpMyIMpPOBAHbI OCHOBHbIE NMPUHLHUIBI (HYHKIIMOHUPOBAHUS
HYKJIEMHOBBIX KUCJIOT U O€JIKOB B ’KMBOM OpPraHHW3ME U CO3JaHbl TEOPETUUYECKHE MPEINTOCHUIKU
JUIsl BOSBHUKHOBEHHUS TEHETUUECKON NHKEHEPUH.

Pa3nen 3. Kilerounasi nH:keHepusi.

Knerounas wuHxeHepus — pas3fel COBPEMEHHOH OMOJIOTHMH, HW3y4arollMi Ipolecc H
MOCJIEAICTBHS MIEPEHOCAa BCErO0 WJIM 3HAYMTEIbHOW YacTHM T€HEeTHMYECKOro MaTepuaya OT OJHOU
KJIETKH K APYTOH.

ba30BbIM METO/I0M KJIETOUHOMN MHKEHEPUU CIYXKUT CIHUsIHUE (THOpUIN3aIus) KIETOK MUKPO-
OpPraHU3MOB WJIM COMATHYECKUX KJIETOK JKUBOTHBIX U pacTeHHi. CIUsSHHE KIETOK MOXET ObITh
MIPOBEJICHO C MCIOJIb30BaHUEM (AKTOPOB CIMSIHUS Pa3IMYHOTO MPOUCXOXKJIEHUS: (HPU3MUECKOTO
(mepeMeHHOE IEKTPUYECKOE MIIM MAarHUTHOE IO0JI€), XUMHUYECKOTO (KaTHOHBI, MOJUITHIIEHIIIN-
KOJIb U JIp.), OMOTOTHYECKOTO (BUPYCHI).

PactuTenbHble KIETKU IEpel CIUSHUEM IPEBpALIAlOT B MPOTOIUIACTHI KJIIETKH, JMIIEHHBIE
BHEIIHEH JKeCTKON KiIeTouHOM cTeHKH. [locnenyronuii CKpUHUHT MOTYYeHHBIX THOPUAHBIX Kile-
TOK IMO3BOJISIET 0TOOpATh T€ U3 HUX, KOTOpbIe 00beqMHUIN TeHoMbl uin ¢pparmentsl JJHK poau-
TeNbCKUX KJeToK. KilerouHas nHxkeHepus Mo3BOJISIET MOTy4YaTh THOPUIHBIE KIETKU WU JaKe Le-
Jble pacTeHHs (pacTeHUsi-pereHepaThl), CKpeLBas MexXIy coboil ¢punoreneTnyecku (T. €. 3BO-
JIIOLMOHHO) OTJAJICHHbIE OPTaHU3Mbl. B ciyyae HEMmoJsHOro CIHSHUSA KJIETOK KJIETKa-pelUMUeHT
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MOJIy4aeT OTJEIbHBIE YYACTKU SACPHOr0 N€HETUYECKOro MaTepuala WIM YacTH KIIETKHU-IOHOpa
(opraneisl) ¢ 00pa3oBaHUEM aCUMMETPUYHBIX THOPHIOB.

Kiierounass uH>xeHepusi paclIMPsSeT BO3MOXKHOCTH TOJIYYEHHS] HOBBIX IIEHHBIX IIITAMMOB
MUKPOOPraHU3MOB, COPTOB KYJIbTYPHBIX PACTEHHM M MOPOJ CEIbCKOXO3SMCTBEHHBIX KUBOTHBIX,
JUISL CO3JaHUsl KOTOPBIX paHee HCIOIb30BAIUCH METOAbl KIIACCUUECKOW CENEKINH, TpeOyromue
JecsTUIIeTUi. 3a TocaeHee BpeMs CO3/1aH Psii MEXBUIOBBIX U MEXPOIOBBIX THOPUIOB Tabaka,
KapTodens, ToMata ¥ JPYrux pacteHuid. Mcrmonb3oBaHUE NOCTHKEHUH KICTOYHOW WHIKCHEPUH
MTO3BOJIMIIO pa3paboTaTh TEXHOJIOTHH MOTY4YeHUs O€3BUPYCHBIX pacTeHUl (Hampumep, KapTodes)
IyTEM pereHepaluu 1ejaoro pacTeHus U3 OJJHOM COMAaTUYECKON KIIETKH.

Pa3zgen 4. CTB0OJIOBBIE KJIETKH,

CTBOJIOBBIE KJIETKH Pa3ACISIOTCS Ha SMOpUOHaNIbHBIE cTBOJIOBEIE KIeTkH (DCK), koTopbie
BBIICTISIIOT U3 SMOPUOHOB Ha CTaJMU OJACTOLMCTHI, U peruoHaibHble cTBOOBbIe KieTku (PCK),
MoJIydaeMble U3 OPraHOB 3MOPHOHOB Ha OoJiee MO3MHUX CTAAUAX WM U3 OPraHOB B3POCIBIX
ocobeii. [loaTOMy HMX YacTO Ha3bIBAIOT B3POCIBIMH CTBOJOBBIMU KIIETKaMH. B pasnuuHbIx
opraHax M TKaHsX B3pOCIOr0 OpraHu3Ma CYIIECTBYIOT YaCTUYHO CO3PEBIIHME CTBOJOBBIC KIIETKH,
TOTOBBIE OBICTPO J03PETH U MPEBPATUTHCS B KIIETKH HYKHOTO THIa. OHU Ha3bIBaOTCs OJaCTHBIMU
KJIeTKaMu. Hampumep, 9acTUYHO CO3pPEBINUE KIETKH MO3ra — 3TO HEHMpOOIacThl, KIETKH KOCTH —
0cTe00acThl M TaK Jlajee.

Bce cTBOJIOBBIE KIIETKM HE3aBUCUMO OT MX MPOUCXOXKIACHUS W UCTOYHUKA BBIJIEJICHUS 00JIa-
JAl0T YHUKaJIbHBIMU cBOWcCTBaMU. OHU HE CHEIHATM3UPOBAHBI, TO €CTh HE UMEIOT KaKUX-JIHOO
TKaHECTIeN(PUIECKUX MApKEPOB, OTBETCTBEHHBIX 32 BBITIOJHEHHE CHEIHAIBHBIX (YHKIHMNA, HO
criocoOHbI AU(depeHInpoBaThCA B Jt0ObIE CIEMATU3UPOBAHHbIE KIETKH U 00pa30BbIBAThH U3 OJI-
HOW NEPBOHAYAJIBLHOW CTBOJIOBOW KJIETKW JIMHUM T'€HETUYECKH HJICHTUYHBIX KIETOK. VX MOXHO
KYJIbTUBUPOBATh B TE€YEHUE JJIUTEIBHOIO BPEMEHU.

OTauyne 3penbIX KIETOK OT CTBOJIOBBIX COCTOMT B TOM, YTO TEpPBbIE OOBIYHO HUMEIOT
OrpaHMYEHHOE KOJIMYECTBO LUKIOB aeneHud. [Iponecc co3peBanus CTBOJIOBBIX KJIETOK MPOTEKAET
B HECKOJBKO CTaJHil, YTO NMPHUBOJAUT K BO3HUKHOBEHHUIO B OpPraHU3ME MOMYJSALHUA CTBOJIOBBIX
KJIETOK pa3Nu4HON cTerneHu 3penoctd. OOpasoBanue comaruuyeckux kinerok uz DCK uaer B
00XOJl OpraHoreHe3a W MHOTHX COOBITUH, NPOUCXOMISINUX IPU ECTECTBEHHOM Ppa3BUTHH
3aponplma B Matke. Uem Oosee 3penoil sBiseTcs KIETKa, TeM MEHbBIIE BEPOATHOCTH €&
MPEBPAIICHHS B KJIETKY APYTroro TUIIA.

Pa3pnen S. TkaneBasi MHIKeHepHU s

B03MOXXHOCTh TUCTOTUIIMYECKOTO BOCCTAHOBIICHUS MMOBPEXKICHHBIX TKAHEW U OPTraHOB TpeI-
CTaBJISIET 3HAUMTENbHbIA HHTEpec. COBpPEMEHHBIE METOJbl M3OJSLUU KJIETOK M MOAXOAbl K HUX
KYJIbTUBUPOBAHUIO TPEIOJIATal0T UCIOJIb30BAaHNWE KaK CIEIHATU3UPOBAHHBIX 3PEIIbIX KIIETOK,
TaKk U WX MPEANISCTBEHHUKOB Ha JOOBIX dTamax auddepeniupoBku. MHoroobemaromnme nep-
CIIEKTHBBI PA3BUTHS TKAHEBON WHKEHEPHUH CBA3aHBI C BO3MOKHOCTBIO HCTIOIB30BaHUS B KAUECTBE
HCXOJIHOTO Marepuaia He TOJIbKO KCEHO- M aJUIOT€HHBIX MCTOYHUKOB, HO U ayTOTE€HHBIX KIJIETOK.
[Ipu >TOM BBIJIETIEHHBIE CTBOJIOBBIE KJIETKH MOYKHO UMILJIAHTUPOBATH MAIUEHTY B BUJE CYCIICH3UU
WIN B CTPYKTYPHOM MaTPHKCE, WK MOCIe KOMMUTHPOBAHUS MX IN Vitro. Takoil moaxoa B caMom
OnmxaiiieM OyJylmieM MOXKET CTaTh pealibHOM albTepPHATHBOM KJIACCHMUYECKOMN TpPaHCIUIAHTOJIO-
TUH.

[TepcniekTHBBI IPUMEHEHHUS KJIETOYHBIX TEXHOJIOTHI BO MHOTHX OOJIACTSAX MEIMIIMHBI, BKITIO-
yasi TPAHCIUIAHTALIMIO OPTaHOB, UCIBITAHUE JICKAPCTBEHHBIX MPENApPaTOB, JIEUEHUE U BOCCTAHOB-
JIEHWE TOBPEXACHHBIX TKaHEH, OUeHb 3aMaHYMBhI, HO JI0 Hayaja MOJIHOTO UCIIOJIb30BaHMS TTOTCH-
[[MaTa KIETOYHBIX TEXHOIOTUN HEOOXOUMO Pa3peIIuTh CIEAYIONUE TPOOIEMBI:

— CTBOJIOBBIE KJIETKH JIOJDKHBI OBITh JOCTYITHBI B IOCTaTOYHBIX KOJIMYECTBAX;

— nuddepeHanys CTBOJIOBBIX KJIETOK JOJDKHA OBITH CTPOrO HANpaBlIEHHOW U crenuduy-
HOIA,

— CTBOJIOBBIE KJIETKH JIOJKHBI OBITH dKU3HECTIOCOOHBI B OPTaHU3ME PEIUIHEHTA;

— MOCTe TPAHCIJIAHTAIlMH CTBOJIOBBIE KJIETKH JIOJDKHBI OBITH CIIOCOOHBI MHTETPUPOBATHCS B
TKaHU PELUNHNEHTA;
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— TPAHCIUIAHTAHT JIOJDKEH (YHKIIMOHUPOBATh B TEUEHHE BCEH JKU3HU PELUNHCHTA,

— TpaHCIUIaHTAlUsl HE JOJDKHA HAHOCUTh KakKoro-imbo Bpela pEeUUNUeHTy (BKIIOYas
UMMYHHYIO pEakL{I0 OTTOpkKeHMs). B Hacrosimiee BpeMsi TKaHeBass MH)KEHEPHUS SBISETCS
CaMOCTOSITENIbHBIM ~ OypHO  pa3BUBAIOIIMMCA ~ MEKIUCIUIUIMHAPHBIM  HAIlPaBICHHUEM B
OMOTEXHOJIOTHH.

[Tonyuenue numeBoro Oenka. TeXHOJIOTHS MOMYYEHHS U HCIOJIB30BAHUS JIPOKKEBBIX
KyJIbTyp B IHIICBOH NPOMBIIUICHHOCTH. TEXHOJIOTHS TOJy4eHHUs OelIKOBO-BUTAMUHHBIX U
OENKOBO-TMMUAHBIX KOHILIEHTPATOB Ha OCHOBEe Omomacchl npoxokeil. [IpousBoncTBo crnmpra.
Mukpoopranusmbl, HCIOJb3yEMbIE B IPOU3BOJACTBE cnupTa. [IluBoBapeHMe M BHHOJEINHE.
buoxumuueckue OcHOBBI mponecca cOpakuBanus. CyIIHOCT, U OCHOBHBIE — CTaJuu
TEXHOJIOTHYECKOT0 Tmporecca. XieOomeKkapHoe MPOU3BOACTBO. lIpuMeHeHne IpOoXIKEBBIX
KYJIbTYpP B Pa3JIMYHbIX OTPACIISIX MUIIEBOW OMOTEXHOIOTHH.

Bbuoxumuueckue oOcHOBBI mporecca cOpakuBanus. Vcmonb3oBanue (epMEeHTOB B
nepepaboTKe MOJIOKA, Msca. DBHOTEXHOJIIOTUYECKHE TMPOIECCHl  IMOMYYEHHUS  MUIIEBBIX
OpPraHUYeCcKUX KUCIOT. [IpOAyKTHI OKHCIUTEIHHOTO OpOKEHUS: JMMOHHAs KHCIOTAa, YKCYCHAs
KHCIIOTa, TJIIOKOHOBas KHUCIIOTa; MOJOYHOKHUCIIOE OpokeHHe W OMOTEXHOJOTUS 3aKBAaCOK U
0aKTepHaIBHBIX MPETApaToOB MOJIOYHOKUCIIBIX MUKPOOPTaHU3MOB: TOMO(EPMEHTHOE OpOKEHUE
rerepoepmenTHOoe OpokeHue. TexHonorus OaKTepUAIBbHBIX MPENapaToB MOJOYHOKHUCIIBIX
MUKpPOOPTraHW3MOB. TEeXHOJOrHs MPUTOTOBICHHMS M MCIOJIb30BAaHUS 3aKBAaCOK Ha YHCTBIX
KyIbTYpaxX  MOJOYHOKHCIIBIX  MHKPOOPTraHM3MOB B MOJIOYHOH  MPOMBIIUIEHHOCTH.
MuKpoOHO0IIOTHYEeCKUI KOHTPOJIh Ka4eCTBa 3aKBACOK.

[Tomryuenne OMOJIOTMYECKH AKTHUBHBIX J100aBOK K MUINE U MUIIEBBIX J100aBOK METOJaMHU
OMOTEXHOJOTHH. BHOTEXHONOTWYEeCKHe MPOILECChl  MONYYEHUS  MUIIEBBIX  KPacHUTENEH.
buorexnonorunueckue MIPOLIECCHI MOJTy4eHUs UHTCHCUBHBIX MoJicJacTUTENeH u
caxapo3amMeHMTeneil, ycunuteneil  Bkyca. IlomydyeHue — mpenaparoB  HYTPHIIEBTHUKOB,
napadapMaieBTUKOB U MPOOUOTHKOB METO/aMu OMOTeXHOJoruu. HampaBineHus: ncnoib30BaHus
BA/l B TexHOIIOTHMHU (PYHKIIMOHAIBHBIX MPOTYKTOB TUTAHUSI.

Paznen 6. KinonnpoBanue.

KnonupoBanue — npouecc co3ganusi KJ1oHOB. KioHaMu B GMOJIOTMU HA3bIBAlOT OPraHU3MBIL,
MMEIOIIUE COBEPILIEHHO OAMHAKOBBIA T€HOTHII, T.€. HAOOP T'eHOB.

B xomOuHanuum ¢ MeToaMu TpaHCTeHe3a KIIOHHUPOBAaHHE OTKPHIBAET OrPOMHBIE BO3MOXK-
HOCTH JUIsl TEHETUYECKOW MOJU(pHUKAIIMA T€HOMOB MUKPOOPTraHU3MOB, PaCTEHUH U KUBOTHBIX. B
IpoLecce KIOHUPOBAaHUS JIOCTUTAaeTCsl BOCIIPOU3BEACHNE TOTO WIIM MHOTO UBOTO OOBEKTa B Ka-
KOM-TO KOJIM4ecTBe Komuil. /{1 reHeTHKOB pacTeHUH MOTy4YeHUE KIOHOB HE COCTABIISAET HUKAKUX
po6sieM. AIIOMUKCUC — HE YTO MHOE, KaK CHelM(pUUEcKUd criocod pa3sMHOXKEHHS, TTO3BOJISIOIIUI
MOJTy4aTh T€HETUYECKUE KOITUU MaTEPUHCKOTO OpraHu3Ma.

Ecnu mo0yro pacTUTENbHYIO KIETKY JHMIIUTH MPOYHON OOOJIOYKH, a TIOTOM 00paboTaTh
POCTOBBIMH (paKTOpPaMH, OHAa HAUMHAET JIEIUTHCS, 00pa3ysl KOJIOHUM KJIETOK, KaJUTyC, U3 KOTOPBIX
KaKJasi MOXKET JaThb Hayallo LIEJIOMY pacTeHHio. ['€HeTHKH >KMBOTHBIX IOJIy4alOT KJIOHBI, €CIIH
KHUBOTHBIE PA3MHOXKAIOTCSI TAPTEHOT€HE30M, TO €CTh OeCHOoJbIM IMyTeM, 0e3 MpeIIecTBYIOLIETo
omoioTBopeHus. [lodydaroT KJIOHBI M B 3KCHEPUMEHTalIbHON 3MOpuonoruu. Eciau 3apoapii
MOPCKOTO €Ka Ha paHHeH CTaguu ApOOJIEHUS Pa3lelIUTh HAa COCTABIISIONIME €ro KJIeTKH — Oia-
CTOMEpBI, TO U3 KAXKIOro OJlacToMepa pa3oBbETCS LENbIl OpraHu3M. Y ueloBeKa W3BECTHBI CIIy-
yau cBO€OOPA3HOI0 €CTECTBEHHOT0 KJIOHUPOBaHMA. DTO TaK Ha3blBaeMble OJHOSMNIIEBbIC OJIM3HE-
1bl, KOTOPbIE BO3HUKAIOT CPAaBHUTEIBHO PEAKO M3-3a Pa3/IeJeHUs OIUIOAOTBOPEHHOMN SAHIIEKIETKN
Ha J1Ba 61acTomepa, KaXablil U3 KOTOPBIX TOTOM Pa3BUBAETCS CAMOCTOSATENIBHO.

Pazgean 7. OcHOBHbBIE cOCTaBJIAIOIIME OMOTEXHOJOTHYECKOr0 nmpoiecca.

OCHOBHBIMH KOMIIOHEHTaMHU OMOTEXHOJIOIMYECKOT0 Mpoliecca SBISIOTCS OMOTOTHYeCKUit
areHT, cyOcTpar, COBOKYIMHOCTh YCTPOMCTB Ui YIpaBJIEHUS MPOLECCOM U II€IEBOM MPOIYKT.
Mertoponorusi, KOTOpas OOBIYHO HCIIONB3YETCs, CBSi3aHA C CeJIeKIMed HYXHbIX (opm
MHUKpPOOPTaHW3MOB M3 MMEIOIIUXCS B MpUpoJe, MoaudUKaIell MUKPOOPTraHU3MOB C MOMOIIIBIO
MYTalUi WIK U3MEHEHUEM UX C MOMOIIBIO TeHETHUECKOW MH)KeHepUuH. BO MHOTHX TEXHOJIOTHUSX
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UCTIOJB3yeTCsl He IEeNbIi MUKPOOPTaHM3M, a BBIICJICHHBIE M3 HEr0 M OYHILIEHHBIC ()EPMEHTHI.
Nmeercst 0onbIIoe KOTUYECTBO MHPOPMAIIMH 10 KPYITHOMACIITaOHON HapaOOTKe, BBIJACICHHUIO U
OYHMCTKE OTHENbHBIX (DEPMEHTOB M WX CTAOMIM3AIMH B MCKYCCTBEHHOW cpene. JlOCTUTHYB 1O
OKOHYaHUM OMOTEXHOJOTHYECKOro IMpoLecca KeIaeMoro pe3yjbTara, HalpuMep HAKOILJICHUS B
peakTope OMOMacChl WJIM APYroro LEJNEeBOTO MPOAYKTa, B OOJBIIMHCTBE CIy4aeB HEOOXOIMMO
HY>KHBIM NPOAYKT OTIEIUTh OT KOMIIOHEHTOB, COAEpKAIIUXCS B BOAHOHN (aze. ITOT UyeTBEPThIi
3Tan OMOTEXHOJOTHYECKOTO IMPOIecca, Ha3BaHHBIN MPOLIECCOM BBIJICICHUS M OYHCTKU LIEJIEBOTO
MPOJAYKTa, MOXET ObITh TEXHUYECKH TPYAHOBBINOIHUMBIM U  goporocrosumM. OH
MEPBOHAYAIIBHO CBOAMTCSA K Pa3JeNICHHIO COJCPKMMOT0 OHMOpeakTopa Ha KUAKYI0 U TBEPIAYIO
¢da3pl ¢ mocneAyrolell KOHIEHTpalle W OYUCTKOM Hy»KHOro mnponykra. I[Ipouecc oObdHO
cocTouT OoJiee YeM U3 OHOM CTaiuu.

Pasznen 8. KyabTuBupoBanue 0aKkTepuii.

OO1ue MPUHIMIIBI TIpoliecca BhIpAMBaHus IN VItr0 MUKPOOPraHW3MOB KJIETOK PAacTCHHUH U
YKUBOTHBIX MTPAKTUYECKH MAJIO YEM OTJIMYAIOTCS, [I03TOMY €r0 MOKHO pPacCMOTPETh Ha MpPUMEpe
KYJIbTUBUPOBAHUS OaKTEPHIA.

KynbruBupoBanue mnpoayleHTa OObIYHO Ha3bIBalOT (epMmeHTtanueid. OHa MOXKET ObITh
a’3poOHON M aHa’pOOHOM, IITyOMHHOW M MOBEPXHOCTHOW, MEPUOJMYECKOM U HENpEephIBHOM, C
MMMOOUITU30BAaHHBIM MTPOAYIIEHTOM U HAXOSIIUMCS B CYCIICH3UH U T.J.

PocT KynpTyphl MOXHO OXapaKT€pU30BaTb BPEMEHEM YJIBOEHHUS KOJMYECTBAa KIIETOK WIIH
6uomMaccel. OJJHaKO 3THU BEIMYMHBI MOTYT Pa3linyaThCsl, TaK Kak OromMacca MOXKET YBETHYUBATHCS
u 0e3 JieneHust Ki1eTok. POCT uncia KIeToK CONpoBOXKAAETCS U3MEHEHUEM COZEpKaHUs OMOIOIH-
MepoB B 6uomacce, B yactHoctr JIHK u PHK. JIns konmnuecTBeHHON XapaKTepUCTUKH POCTa Kile-
TOK aHaJM3UPYIOTCS OCHOBHBIE IApaMETPhl pOCTa: YZAENbHAas CKOPOCTh pOCTa, BPEMs y/IBOEHUS,
CTENEeHb pPa3MHOKEHMsI, MeTaboanueckuii 3hQexT, BIUsIHNE KOHIEHTpaluu CyOcTpara Ha CKO-
pPOCTB poCTa.

[locne monagaHus KJIETOK B CBEXKYIO IMOJHOLIEHHYIO CPEy OHU HE Pa3MHOKAIOTCS Cpasy,
IIPOXOJUT ONPEIEIICHHbIN MepHoJ], Ha3bIBaeMblil Jar-ga3oii. CrnycTss HEKOTOPOE BpeMs KIIETKU
HAYMHAIOT MPUCIOCAONIMBATHCS K OKpYXaroliei cpeiae. B 3TOT MOMEHT akTUBU3HPYIOTCS
(bepMeHTBI, BO3pacTaeT KOJIMYECTBO HYKICHHOBBIX KUCIOT, ocobeHHo PHK, uto HeoOxoanmo st
OouocunTe3a 6enkoB. OAHUM K3 METOJOB HCCIEJOBAHMS MPOIeCcCa KYJIbTUBHPOBAHUS SIBISICTCA
MaTeMaTHYeCcKoe MOJEIMPOBAHNE, OCHOBAHHOE HA TOJYYEHUHU anreOpanyecKux COOTHOIIECHUMN
MEXIy BXOAHBIMM W BBIXOJHBIMM TIE€pEeMEHHbIMU. K BaXHbIM aclekTaM NPUMEHEHUs
MaTEeMaTHYeCKUX METOJOB MOJEITUPOBAHUSA OTHOCUTCS BO3MOXKHOCTb IPOTHO3HPOBAHUS
OCHOBHBIX IIOKa3aTellell Mpolecca KylIbTHUBHUPOBaHUS KIETOK. lIprMeHeHne maTeMaThyecKux
METOJIOB IO3BOJISIET COKPAaTUTh CPOK OCBOEHHUS HOBBIX IPOIECCOB KYJIbTUBUPOBAHUS U
MHTEHCU(UIIMPOBATH UMEIOIIUECS MTPOLECCHI.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

Bun yuebHolt paboTbl O0pazoBaTesbHbIE TEXHOJIOTUN
Jlexuun ONEeKTPOHHBIE MAaTEPUAIIBI, UCTIOJIb30BAHUE
MYJIbTUMEIMIHBIX CPEJICTB, Pa31aTOYHbI MaTEepHall
[TpakTHdeckue 3aHATHS PabGora ManbiMM TrpynmaMu, OOCYXIEHME U aHaJW3

NPEAJIOKCHHBIX BOIPOCOB HUX AYJUTOPHBIX 3aHATUAX,
HHIWBUIYAJIBbHBIC NOKJIAAbl, TCCTUPOBAHUC

CamocCTOosSITeIIbHBIE pa6OTBI 3ammuTa u MMpE3CHTAaluA PE3YJIbTATOB CaMOCTOATCIBHOI'O
HUCCICOOBAaHUs HA 3aHATHUAX

6. @OH/1 OLIEHOYHBIX CPEACTB AUCIUIIMHBI
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6.1. ITacnopT poHIAa OLIEHOUYHBIX CPEICTB MO AUCHUILTHHE «OCHOBBI

OMOTEXHOJIOTHID)
KonTponupyembie paznensl (TEMBbI) Kon O1eHOYHOE CPEJNICTBO
Ne | muctumIMHBI KOHTPOJIUPYEM | HAMMEHOBAHHE KOJI-BO
n/m oif
KOMITCTCHITHH
OcHOBHbBIE TEPUOJIbI BO3HUKHOBEHHS, pedepar 6
CTaHOBJICHUS u pa3BUTHSA TEeCT 8
1 6I/IOTeXHOJ'I01:I/II/I. ObnacTy MpUMEHEHUS VK-2: OIIK-5 BOIIPOCHI K 3a4eTy 5
COBPEMEHHOI OMOTEXHOJIOTHH u
OCHOBHBIE €€ acleKThl (OMOJIOTrHYecKue,
XUMHYECKUE, TEXHOJOTHUYECKUE).
['eneTnveckas HHKEHEPUS YK-2; OIIK-5 | pedepar 3
2 TECT 12
BOIPOCHI K 3a4eTy 4
Krnerounas nmxenepus YK-2; OIIK-5 | pedepar 3
3 TECT 12
BOTIPOCHI K 3a4ETy 9
CTBOJIOBBIE KJIETKU YK-2; OIIK-5 | pedepar 5
4 TECT 16
BOIPOCHI K 3a4eTy 7
TkaHeBast UHKEHEPUS YK-2; OIIK-5 | pedepar 5
5 TECT 14
BONPOCHI K 3a4eTy 8
Knonupoanue. VK-2; OIIK-5 | pedepar 4
TECT 14
6 BOIIPOCHI K 3a4eTy 8
OcHoBHble cocrtaBisitomue O6uorexno- | YK-2; OIIK-5 | pedepar 3
7 | JloTHYECKOrO Mpotecca. TECT 5
BOIIPOCHI K 3a4ETy 5)
KynbruBupoBanue 6akTepHii. VYK-2; OIIK-5 | pedepar 2
3 TEeCT 9
BONPOCHI K 3a4ETy 4
6.2. [lepeueHsb BONPOCOB /IS 3a4eTa
1. Kewm u korja 0611 BBeieH TepMuH “OnotexHomorus”? (YK-2; OIIK-5)
2. Yto mzyuaer 6uorexunonorus? (YK-2; OIIK-5)
3. HazoBute ocHOBHBIE 3Tarbl pa3Butus ouorexuonoruu? (YK-2; OITK-5)
4. KTo U3 y4eHbIX BHEC HAaUOOIBIINN BKIIA] B pa3BUTHE OMOTEXHOJIOTUU?
5. C kakumu Haykamu cBsizaHa ouotexuosorus? (YK-2; OITK-5)
6. Yto Takoe mexxaucIMIUIMHApHas obmacth Hayku? (YK-2; OITK-5)
7. Tlpuenute npumepbl MexaucuuiuinHapabix Hayk. (YK-2; OTIK-5)
8. Uro takoe reneruueckas umkeHepus? (YK-2; OITK-5)
9. Kakue OTKpBITHSI CITOCOOCTBOBAM TOSIBJICHUIO W PAa3BUTHIO TEHETHYECKOW HHKCHEPHH?
(YK-2; OIIK-5)
10. KTo sBIIsieTCst OCHOBOITOJIOKHUKOM reHetndeckoi nmxenepun? (YK-2; OITK-5)
11. Ha3oBuTe OCHOBHBIC ATAIlbI MPOBECHHS TeXHOJIoruu pekoMOnHanTHbIX JJTHK. (YK-2;

OIIK-5)

12. Uro uzyuaer kieroynas umxenepus? (YK-2; OIIK-5)
13. Yro Takoe reTepOKapUOHbBI M B YeM MX OTJIHYHE OT mojoBbix ruopuaoB? (YK-2; OIIK-5)
14. Kem ObLI MONTyYeH NEpBBIA MEKBHI0BOM THOpua pacTutenbHbIX kieTok? (YK-2; OITK-5)
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15.
16.
17.
18.
19.
20.

21.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45,

Kakue npeumyinecTBa UMeET KJIETOUHAs MHXKEHEPUs Mepel KIACCUUECKHUMH METOAAMHU
cenekiuu? (YK-2; OITK-5)

B yem oTiMune mOIMKIOHAIBHBIX B MOHOKIOHAIBHBIX aHTHTEN? (YK-2; OIIK-5)

Kto BriepBsie monyunin MoHOKIOHaNbHbIE aHTHTENa? (YK-2; OIIK-5)

Ha3zoBuTe 0CHOBHBIC 3TAllbI MOJTyUYECHUS] MOHOKJIOHANBHBIX aHnTuTel. (YK-2; OITK-5)
KakoBa poins anTuuanoTHInYeckux anturea B opranusme? (YK-2; OIIK-5)

Kakue BemecTBa Has3piBatoT ranteHamu? Ilepeuncnute ux ocHoBHbIe cBoicTBa. (YK-2;
OIIK-5)

Kakumu coricTBamu 0051a1a0T pa3Hbie BUIbI CTBOJIOBBIX KieTok? (YK-2; OITK-5)

Kakue npo0sieMbl BO3HUKAIOT MPH MOJTYYSHUH ¥ IPUMEHEHHH CTBOJIOBBIX KiieTok? (YK-2;
OIIK-5)

Kakue cinoXHOCTH MOTYyT BO3HHKATh IPH TpPaHCIUIAaHTAIMKM TKaHed u opraHoB? (YK-2;
OIIK-5)

Kakue moaxo/pl HCTIONB3YIOTCA ISl TOJYUEHUS KJIETOK U TKaHEH € LeJIbI0 UX TpaHCIIaH-
tanuu? (YK-2; OIIK-5)

PaGoThI KakuX y4eHbIX B 00JIACTH TKAaHEBOW MHKEHEPUU MOYKHO Ha3BaTh MHUOHEPCKUMHU?
(YK-2; OIIK-5)

Urto Takoe TpaHCIeHe3 U KakoBa €ro pojb B coBpeMeHHON OnorexHomoruu? (YK-2; OIIK-
5)

HazoBuTe 0OCHOBHBIE 3TAlbI MOJYYEHHs TpaHCTeHHBIX oprann3MoB. (YK-2; OITK-5)

Yro takoe kimonupoBanue )UBOTHBIX? (YK-2; OITK-5)

HazoBute ocHoBHbIe 3Tamnbl kionuposanus. (YK-2; OITK-5)

[epeurciante OCHOBHBIC KOMIIOHEHTHI OMOTEeXHONMOTHYeckoro mpoiecca. (YK-2; OITK-5)
Ha yem ocHOBaHO MaTeMaTHyeckoe MOAEIMPOBAHUE Ipoliecca KyIbTUBUPOBAaHUS OaKTe-
puii? (YK-2; OIIK-5)

KT0 u3 poccuiickux y4eHBIX SIBISIETCS OCHOBOIOJIOKHUKOM B pa3pabOTKe M MPUMEHEHHH
MaTeMaTHYECKUX METOJIOB IS OnrcaHus npoiieccoB KynbruBupoBanus? (YK-2; OITK-5)
Hanummre ypaBHeHue maTepuanbHOro OanaHca ansi cyOcTpara, OMomacchl U MPOIYKTa
metaboausma. (YK-2; OITK-5)

HazoBute dakTopsl, BIUSIONUE HA POCT U OMOCHHTETUYECKYIO aKTUBHOCTh IIPOAYIIEHTA.
(YK-2; OIIK-5)

Ponb renHOl MH)KeHepuH B (DyHIAMEHTAIbHON M HKCIEPUMEHTAIBHOM OMOTEXHOJIOTHH.
Tpancrennsie opranu3mel 1 ux npumenenue. (YK-2; OITK-5).

[ToBbllIeHNE YCTOMUMBOCTH pacTeHU K aOMOTHYECKUM U OMOTHYECKUM (hakTopaM MEeTo-
JIaMU TeHHOW MHXXeHepuu U TkaneBoi ceneknuu (YK-2; OITK-5).

OCHOBHBIE HalPaBJIECHUS U MEPCIEKTUBBI CO3/JaHUSI TPAHCTEHHBIX COPTOB CEJIbCKOXO3SM-
crBeHHbIX pactenuii (YK-2; OIIK-5).

[Monyyenue u mpuMeHeHue TpancreHHsIx apoxoke (YK-2; OIIK-5).

I'enno-unxenepHbie Bakiuubl (YK-2; OITK-5).

TpaHcreHo3, ero OCHOBHBIE 3Talbl U OCOOCHHOCTH NpPU TOJYYEHHM PA3IHMYHBIX BUIOB
TpaHcreHHbIX KUBOTHBIX (YK-2; OIIK-5).

@dUTOropMOHBI Kak OCHOBHasl peryisiTopHas cucrema pacteHuil. Knaccupukanus ¢uro-
ropmonoB. (YK-2; OTIK-5).

OcobenHoctu MeTaboaM3Ma, TpaHCIopTa U (PU3HOIOrHYecKoe AeUCTBUE (PUTOTOPMOHOB.
Hcnons3oBanue GUTOoropMoHoB B KyibType in vitro (YK-2; OITK-5).

KioHanbHOE MUKPOpPa3MHOXKEHHUE PACTEHHI B KYJIbType IN Vitro. dakTopsl, BIHUSIONUE HA
3 PEeKTUBHOCTH KJIOHATBHOTO MUKpOpasMHokeHus pactenuii (YK-2; OITK-5).

DTarel MOJy4eHHUsT PacTeHUH B KylbType IN Vitro. OCHOBHBIE TPYIHOCTH U CIIOCOOBI IO-
BbIIICHUS 3D GEKTUBHOCTH KIOHAIBHOTO MUKpopasMHoxenus (YK-2; OITK-5)..

MeTobl 0310pOBIIEHHS TOCAIOYHOIO MaTeprala (TepMOTepanus, METOJl ATMKAIBHBIX Me-
puctem, xumuorepanusi). (YK-2; OITK-5).
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46. MeToapl KOHTPOJISI BUPYCHON MH(EKIUU B MPOLECCE O3I0POBICHHSI U Pa3MHOKEHUS TO-
CaJIoYHOro Martepuaia (MEeToJ UMMYHO(PEPMEHTHOTO aHajlu3a, METOJ AJIEKTPOHHONW MHK-
pockonun) (YK-2; OIIK-5).

47. IloHaTe TOTUIOTEHTHOCTU pacTUTeNbHOW KieTku. Knerounas nemnuddepenuumanus u
ycaoBus mepexoa K auddepeHanuy KaJuyCHbIX KJIETOK B KynbType In vitro. (YK-2;
OIIK-5).

48. OcHOBHBIC THITBI MOp(OreHe3a B KyabType KaurycHbIx kietok (YK-2; OIIK-5).

49. BuOTeXHOIOTUS MIPU PEHICHUU MPOOJIEM SKOJIOTUHU M JIMKBUAALWN HEraTUBHBIX aHTPOIIO-
TeHHBIX BO3JICiCTBUIT Ha OKkpyxkarouryto cpeny (YK-2; OIIK-5).

50. [IpuHIUTIBI TPUMEHEHHST OMOJIOTHYECKUX areHTOB IS jaerpaaanuu kcenoonotukos (ITK-
1,2, 14).

6.3. llIkaJia o11eHOYHBIX CPEICTB

YpoBHM OCBOE- Kputepuu onenuBanust OueHouHbIe
HUS KOMIIETEH- cpeactBa (KOJI-BO
185071 OaJIIIOB)

[loka3biBaeT TIIyOOKHE 3HAHMSI IpPEAMETa. 3HAEeT:
OCHOBHBIE OMOTEXHOJIOIMYECKUE CIIOCOOBI MOTyYEHUS
MOJIE3HBIX JUId 4YeJIOBEeKa IPOAYKTOB; HOBEWIIUE
JOCTUKECHHS B obrnactu OMOTEXHOJIOTHH;
TpaJULIMOHHBbIE  OMOTEXHOJIOIMYECKHE  IPOLIECCHI,
UCIOJIb3yeMbl€ B  MHILIEBOH  MPOMBIIUIEHHOCTH,
PacTeHHEBOJICTBE, KUBOTHOBOCTBE, MEAUIIMHE.
YMeeT uCnonb30BaTh MOJTYYCHHbIC 3HAHUS, MPUBOISL
IIPU OTBETE COOCTBEHHBIE IPUMEDPBI.

YMeeT mnpoOBOAWTH TEOPETHUECKUE HCCIEI0BaHUSA,
MOJIB30BAThCS CIPABOYHON JIMTEPATypod B 00JIaCTH
OMOTEXHOJIOTHH;, HMCIOJIb30BaTh MOJyYEHHBIC 3HAHUS
JUISL aHaJlu3a  OKCIIEPUMEHTAJIBHBIX  JaHHBIX;
CaMOCTOSITENIbHO BBIOUPATh TEXHUUYECKHUE CPENCTBa,
palMoOHaJIbHYI0 CXEMy IPOM3BOJCTBA  33JaHHOIO
MPOJYKTa; ONTUMHU3HPOBATh COCTAB MHTATEIbHBIX
Cpel M YCIOBUSA KYJIbTUBUPOBAaHUS MPOIYLEHTOB;
paCTHTENBHBIX M JKUBOTHBIX KIJIETOK, OIICHUBATH
TEXHOJIOTUYECKYIO0 3()()EKTUBHOCTH IMPOU3BOJCTBA U
BHOCHUTb NPEAJIOKEHNUS IO UX YCOBEPIIEHCTBOBAHMIO.
Bnaneer HaBbIKaMu aHaiM3a COBPEMEHHOI'O COCTOS-
HUS OMOTEXHOJIOTMYECKOTO TMPOM3BOJACTBA, HAYKH W
TEXHUKH, CBOOOJHO BIAJCET TEPMUHOJIOTHEH U3 pa3-
HBIX Pa3/1eTOB TUCIUTUIUHEI.

Bnageer HaBbIKaMM CaMOCTOSITEIBHOIO  PELICHUS
HAyYHBIX, MHKEHEPHBIX U MPOU3BOJCTBEHHBIX 337a4 B
obOnacTu OHMOTEXHOJIOTUH; OIIEITOM
MHUKPOOHOIOIHYECKHX, OOTEXHOJIOTHUECKUX U
AQHAJIMTUYECKUX METOJIOB HCCIEA0BaHUS, METOJaMU
OUMCTKA M  CTEpWIM3ALMM  BO31yXa, BO3]yXa,

TecToBbIE 3a1a-
HUSA
(30-40 GasoB);
IIponBuHYTHIN
(75 -100 damnsoB)
«3a4TEHOY

pedepar (7-10
0amoB);

BOIIPOCHI K 3a4eTy
(38-50 6aoB).

HOMeHIeHI/II\/'I, MaTrcpuraios, IIPUTOTOBJICHUA n
CTCPpUIIN3allhun IIUTAaTCIIbHBIX cpen, METOdJaMU
IMPOBCACHUA CTaHJAPTHBIX ACIBITAaHUH 10

OIIPCACIICHUIO KaueCTBa  CbIPbiA u MMpoOAYKIIHH,
METOAaMH TCXHUYCCKOI'O KOHTPOJIA 3a CO6J'IIO)I€HI/IGM
TEXHOJIOTHYSCKOM JUCHTUITIINHBI B YCIIOBUAX

17




JEHCTBYIOMEr0 OMOTEXHOJIOTHYECKOTO MTPOU3BOICTRA.

bazoBrrit
(50 -74 6amna) —
«3a4TEHO»

XOopoIIo 3HaeT MPEeIMET, OJHAKO ITU 3HAHUS OrPaHHU-
4yeHbl 00bEMOM MaTepuala, MpeCTaBICHHBIM B yue0-
HHUKe. 3HAeT: OCHOBHbBIE OMOTEXHOJOTHYECKUE CIIOCO-
OBbI TOJNy4YCHUs MHIICBBIX MPOJIYKTOB; JOCTH)KCHHS B
00y1acTH OMOTEXHOJOTHH B MUILEBOW MPOMBIIIICHHO-
CTH; TPaJULIHOHHBIC OMOTEXHOJIOTHYECKHE MPOLECCHI,
UCIIOJIb3yEMbIC B MUILEBOW MPOMBILIIICHHOCTH.

VMeeT UCIONb30BaTh MONYYCHHBIC 3HAHHS, HPHUBOMS
OpUMEpBl U3 TEX, YTO MMEIOTCS B yueOHHUKe. YMmeer
UCIIOJIb30BATh TOJyYCHHbIC 3HAHUS JUIS aHajIHu3a dKC-
NEPUMEHTAJIbHBIX JIAHHBIX; ONTHMU3UPOBATh COCTaB
MHUTATENBHBIX CPEll U YCIOBHS KyJIbTUBHUPOBAHHUS MPO-
IYIICHTOB, PACTUTEIbHBIX U JKMBOTHBIX KJIETOK, Olle-
HHUBaTh TEXHOJOTUYECKYIO 3 (PEKTHBHOCTD MPOU3BO/I-
CTBA.

Briageetr TepMuHONIOrUeH, nenas OMUOKHU; [IPU HEBEP-
HOM YIOTPEOJICHUH CaM MOXET X HCIPABUTb.
Briageer HaBbIKaMu pelieHHs HAy4YHBIX, HHKCHEPHBIX
U MPOU3BOJICTBEHHBIX 3a/1a4 B 00JacTH OMOTEXHOJIO-
I'MU, aHAJTMTHYCCKUMH U OMOTEXHOJIIOTMYCCKHMHU Me-
TOJAMU HCCIICIOBAHUS, TPAKTHYCCKUMHU METOJIAMH
OYHCTKH U CTEPHIM3AIMU BO3/yXa, IPUTOTOBJICHHS U
CTePWIM3ALUK MUTATEIbHBIX CPEJl, METOJIAMH IIPOBE-
JICHHSI CTAHAAPTHBIX UCIIBITAHUI 1O OMPEICICHHUIO Ka-
YeCTBA ChIPbs ¥ MMPOTYKIIHH.

TecToBBIE
HUS
(20-29 6amnoB);

3a1a-

pedepar (5-6

OaIoB);

BOIIPOCHI K 3a4€Ty
(25-39 6aoB).

[Toporosslii

3HaeT OTBET TOJBKO Ha KOHKPETHBIN BOIPOC IO OC-
HOBHBIM OMOTEXHOJIOTUYECKUM CIIOCO0aM TMOIyYSHHS
IIOJIE3HBIX IS 4YEJIOBEKa IPOLYKTOB, HA JOIOJIHU-
TEJIBHBIE BOIPOCHI OTBEYAET TOJBKO C IIOMOIIBIO
HaBOJALIUX BOIPOCOB 3K3aMEHATOPA.

He Bcerna ymeer npusecty npaBwibHbIN pumep. He
BCErJa CaMOCTOSTENIBHO MOXKET HUCIOJIB30BaTh IIOJIY-
YEHHbIE 3HAHUA JUIS aHAIW3a DKCIIEPUMEHTAIBHBIX

TectoBbIE
HUSA

(14-19 6ansos);

3aja-

(35 - 49 Gamnos) pedepar (3-4
— JAHHBIX; OMTHMU3AIMKA COCTaBa MUTATENBHBIX Cpel U Saa):
««3a4TEHO» YCJIIOBUM KYJIbTUBUPOBAHUS IPOLYLIEHTOB; PACTUTEIb- ’
HBIX ¥ JKUBOTHBIX KJIETOK, OLIEHKH TEXHOJOTHYECKOMH
BOIIPOCHI K 3a4ETy
3¢ (HEeKTUBHOCTU POU3BOCTBA. (18-26 Gaos)
Cnabo BiameeT TepMUHOIIOTHEN U HABBIKAMH PELICHUS ’
HAyYHBIX, MHKCHEPHBIX W TIPOU3BOJACTBCHHBIX 337a4 B
o0xacTu OMOTEXHOIOTHH, AaHATUTUYECKUMHU U OHOTEX-
HOJIOTHYECKUMU METOJIaMU UCCIICIOBAHMUS. .
He 3Haer 3HauMTenbHON YacTW MPOTrpPaMMHOTO marte- | TecToBble  3ajaa-
N puana o OCHOBHBIM OMOTEXHOJOTHYECKUM CIIOCO0aM | HHsI
Husiauii -~ (zono- MOJyYEeHUSI TOJIE3HBIX I YeJOBEKa I kroB; He | (0-13 GayioB);
OroBHIi)  (KOM- olryue oJe3 it €JI0Be POIYKTOB; HE OB);
P 3HAET HOBEUIIINE JOCTHKEHUS B 00JIaCTH OMOTEXHOIO0-
TIeTEHITHS HE i 6 0-2
chopmipoBana) THH; IOMYCKaeT CYIIECTBEHHbIC OMOKN B OTBETAaX. pedepar (0-
(venee 35 6an He ymeer mpuBectu mpaBmibHbIi npumep. He ymeer | 6anna);
1108) MPOBOJIUTh TEOPETUUYECKHE HCCIEAOBAHMS, IMOJIb30-

«HE 3a4YTCHO»»

BaTbCsl CIPABOYHOM JUTEpaTypoil B obsiactu OMOTEX-
HOJIOTHM; HCIOJIb30BaTh IOJyYEHHbIE 3HAHUS JUIs
dHaJIM3a OKCICPHUMCHTAJIBHBIX JAaHHBIX; CaMOCTO-

BOIIPOCHI K 3adye-
TY9K3aMEHY
(0-19 6ammoB).
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TEILHO BHIOMpATh TEXHUYECKHE CPEICTBA, PAIIMOHATb-
HYIO CXE€MYy MPOM3BOJACTBA 33JaHHOTO MPOIYKTa; OI-
TUMH3UPOBATh COCTAB MUTATEIBHBIX CPEI U YCIOBHS
KYJIbTUBHUPOBAHUSI TPOAYIICHTOB, PACTUTEIBHBIX U
JKUBOTHBIX KJIETOK, OLICHUBATh TEXHOJOTUYECKYIO (-
(heKTUBHOCTh TIPOU3BOJICTBA M BHOCUTH MPEIIIOKECHUS
10 MX YCOBEPIICHCTBOBAHUIO.

He Bmanmeer tepmunonorueii. He Bianeer HaBbIKamMu
pelieHus HayYHBIX, MWHXCHEPHBIX M IMPOU3BOICTBEH-
HBIX 3a7a4 B 00JacTH OMOTEXHOJOI'MH, METOJaMH
MPUTOTOBJICHUSI U CTEPWIIM3ALMU MUTATEIBHBIX Cpel,
OMOTEXHOJIOTHYECKUMHU, MUKPOOUOIOTHIECKUMH, aHa-
JIUTHYECKUMH METOJIaMH HCCIICIOBAHUN, METOIaMH
MPOBEJICHUST CTAaHAAPTHBIX HCIBITAHUH TI0 OmIpesere-
HUIO KauyeCTBa CHIPbS U MPOAYKIIUHU, MPAKTUUYECCKHUMH
METOJIaMU OYHUCTKH M CTEPWIM3AIMH BO31yXa, TTOMeE-
HICHUH, MaTEPHAJIOB.

7. YueOHO-MeTOAMYECKOEe U MH(OPMALIHOHHOE 00ecTiedeHne JUCIHMILTHHbI
(MoayJin)

7.1 OcHoBHasi y4yeOHasi qUTEpaTypa:

1. MypatoBa C.A., Ilanuxun P.B. YMK mno nucruminHe «OCHOBbI OHMOTEXHOJOTHH». —
MunuypuHck, 2024 r.

2.. buorexunomnorus. B 2 4. Yactp 2 : yueOHUK U MPAKTUKYM JAJIsl akaJeMuieckoro OakanaBpua-
ta / mox obmei pemxaknueit H. B. 3arockunoii, JI. B. Hazapenko. — 2-e¢ 3., ucnp. u gom. —
Mocksa : U3parensctBo FOpaiit, 2018. — 219 ¢. — (bakanaBp. Axagemuueckuii kypc). — ISBN
978-5-534-07409-3. — Texkcrt : anekrpounsiii / DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/423049

3. buorexnonorus: Yueonuk/ M.B.Tuxonos, E.A. Pyban, T.H. I'ps3aeBa u mp.; moa pen.
Axan. PACXH E.C. Boponuna.- CII6.: TUOP/I, 2008. — 704c.

4. CanyxoBa, A. Y. OcHOBBl OMOTEXHOJOTHH : ydeOHO-MeToauueckoe mocodue / A. Y.
CamnykoBa, A. A. MaromenoBa, C. M. MypcaioB. — Maxaukana : [arl'AY wumenu
M.M.IxxamOynatoBa, 2020. — 98 c¢.— Tekcr: onexkTpoHHbll / JlaHb : 3JI€KTpOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/159406. — Pexxum moctyma: mis
aBTOPH3. NIOJI30BATEIIEH.

7.2 JlomoJHUTebHAsI ydeOHas JuTepaTypa:

1. CksopuoBa, H.H. OcHoBbl Onoxumuu u mosnekynspHoit ouonoruu. Y. 1. Xumuueckue
KOMIIOHEHTHI KJIETKU: yueOHoe mocolue. [DneKTpoHHbIH pecypc] — DnektpoH. naH. — CIIO. :
HUY UTMO, 2016. — 154 c. — Pexxum nocryma: http://e.lanbook.com/book/91337

2. CanykoBa A.Y., MaromenoBa A.A., Mypcano C.M. OCHOBBI GMOTEXHOJIOTHH: YyueOHO-
MeTom4eckoe nocodue. JlarecraHckuil rocyapCTBEHHBIN arpapHblil yHUBEpcUTeT uMeHu M. M.
JlxamOynatosa, 2020 r., 98 ctp.

7.3.MeTonnyeckne yKa3aHusl 10 OCBOCHUIO TUCHUILINHBI
1. MyparoBa C.A., Ilanuxun P.B. YMK no mucuumuinHe «OCHOBBI OMOTEXHOJOTHHY. —
MuaypuHck, 2024 1.
2. MyparoBa C.A., [Tanuxun P.B. MeTtoanueckue ykazanus AJisl BBIIOJIHEHUS J1JAOOPaTOPHBIX
pabor mo gucuuiuiiHe «OCHOBBI OHMOTEXHOJOTHM» Ul OOYYaroLIMXCs [0 HalpaBJICHUIO
noarotoBku 19.03.01 buorexnonorus. - Muuypusck, 2024 r.
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7.4. UapopmaumnoHHbie U HU(POBbIE TEXHOJOTMHU (IPOrPaMMHOe
o0ecrneyeHune, COBpeMeHHbIE POPeCCHOHANbHBIE 0a3bl JAHHBIX

HHGpopMaLIMOHHBbIE CTIPABOYHBIE CHCTEMbI)

VueOHast aucuuIMHA (MOAYNB) MpPEAYCMaTpUBAEcT OCBOCHHE HH(M)OPMALUOHHBIX H
U(POBBIX TeXHONOTUH. Peann3anus nmupoBbIX TEXHOJIOTUH B 00pa30BaTEIbHOM MPOCTPAHCTBE
SBISIETCSl OJHOM W3 BaKHEHIIMX wenell o0pa3oBaHUs, Jdalomel BO3MOXKHOCTh DPa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OOYyYaroIIUXCS Kak OYAYIIHMX BBICOKOKBAIU(HUIIMPOBAHHBIX
CTICIIAJIICTOB.

[ndpoBbie TEXHOIOTUU MPETyCMaTPUBAIOT PAa3BUTHE HABBIKOB 3(PPEKTUBHOTO pelIeHUS
3a1a4  MPOQEeCcCHOHATBHOTO, COIHMAIBHOTO, JHYHOCTHOTO XapakTepa C HCIIOJIb30BaHUEM
pa3NUYHBIX BUAOB KOMMYHHMKAIIMOHHBIX TeXHONOTHHA. OcBoeHue HU(MPOBBIX TEXHOJIOTUH B
paMKax JaHHOM IUCHUIUIMHBI (MOJIYNs) OPHEHTHPOBAHO Ha CIOCOOHOCTH O€30macHO H
Ha/IIeKaIKUM 00pa3oM MoTydaTh JIOCTYII, YIPABISATh, MHTETPUPOBATh, 0OMEHUBATHCS, OLICHUBATh
U co3laBaTh HHGPOPMAIMIO C IIOMOINBI0 LU(PPOBBIX YCTPOMCTB U CETEBBIX TEXHOJOTHI.
®opmupoBanue LU(GPOBOH KOMIETEHTHOCTH MpEANoiaraeT padoTy C JaHHBIMHU, BIaJICHUE
MHCTPYMEHTAaMH JUII KOMMYHUKAIHH.

7.4.1 D1eKTPOHHO-0UOJINOTEYHANA CUCTEMbI U 0a3bl JAHHBIX

1. OO0 «OBbC JIAHb» (https://e.lanbook.ru/) (norosop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBast anekTpoHHast OMOINOTEKA)

2. baza nanubix anmekTpoHHbIX HH(MopMannoHHbIX pecypcoB ®I'BHY ITHCXB (morosop mno
00ECTIeYeHNIO0 JIOCTyIa K AJIEKTPOHHBIM HMHpopManuoHHeiM pecypcam @I'BHY ITHCXbB uepes
tepmuHan yaanennoro aoctyna (TY ®I'bHY LHHHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnextpoHHas OubnmoreyHas cucrema «HamuonanpHbll nndpoBoil pecypc «PyKoHT»:
Komnekuu «ba3oBeiii maccus» u «Komnoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIIYT 10 MPEJ0CTaBICHHIO J0CTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexTponHoe m3narenbcTso KOPAWTY (https://urait.ru/) (JoroBop Ha oKa3aHHe
YCIIYT 10 MPEIOCTABJICHHUIO JO0CTyma K oOpa3oBarenbHOi 1uiargopme OOO «DnekTpoHHOE
m3narensero FOPAUTY ot 07.05.2024 No 6555)

5.  DmnextpoHHO-OMOMmoreunas cucrema «Bepuanckuii»  (https://vernadsky-lib.ru)
(moroBop Ha O6e3B03ME3THOE UCTIONBb30BaHKE Tpou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. basa manusix HOb «HammonanmsHast smextpoHHas OubOmmorexa» (https://rusneb.ru/)
(morosop o noaxmoueHnu k HOb u npenocrasnennn nocryna k oobekram HOb ot 02.02.2024 Ne
101/H2b/4712-m)

7. CornamieHue O COTPYJHHYECTBE MO OKa3aHWI0 OHOIMOTEUHO-WH(POPMALMOHHBIX H
COIMOKYJIBTYPHBIX YCIYT TIOJB30BATENISIM YHHBEPCHTETa W3 4YHCIa HWHBAJIHIOB MO 3pPEHUIO,
CIIa0OBHUAAIINX, HHBAIUOB APYTUX KaTErOPHil C OTpaHUYEHHBIM JTOCTYIIOM K WH(OpManuu, Tuil,
HMMEIOLIUX TPYAHOCTH ¢ yTeHueM IutockonedatHoro tekcra TOI'BYK «TamboBckast obnactHas
yHHBepcalibHass Hay4Has OuOnumoreka wuM. A.C. Ilymkuna» (https://www.tambovlib.ru)
(cormamenue o corpyaandectse oT 16.09.2021 Ne 6/H)

7.4.2. UudpopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CrpaBounast mpaBoBasi cucremMa Koncynprantllnroc (7oroBop mocTaBKd, ajanTalud U
COIPOBOXKACHUS dK3eMIuIsIpoB cucteM Koncynbprantllnroc ot 28.02.2025 Ne 12413 /13900/2C).
2. DnexTpoHHBIN nepuoandeckuii cnpaBoyHuk «Cucrema TAPAHT) (noroBop Ha yciayru
o conpoBokaeHHIO OT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHbIe NpodeccuoHATIbHBbIE 0a3bl JAHHBIX
1. ba3za paHHBIX HOPMAaTHBHO-TIPABOBBIX aKTOB HH(pOPMAIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmerony (morosop ot 05.09.2024 Ne 512/2024)
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https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

2. baza nannbix Hayunoii snextponnoit 6ubmmoreku eLIBRARY.RU — poccuiickuit

WH(POPMAIMOHHO-aHAIMTUYECKUA TIOpTal B 00JIaCTU HAYKH,

obpasosanus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiTeie gaHHble DenepanbHON  CIIYyKOBI
https://rosstat.gov.ru/opendata

TCXHOJIOTHH,

roCy/1apCTBEHHOM

MCIUIIMHBI U

CTaTUCTHUKHU -

7.4.4. JIuieH3MOHHOE M CBOOOTHO PacpoCcTPaHsieMoe MPOrpaMMHOe

OﬁecnequMe, B TOM YMCJIC OTCIYCCTBCHHOT'O IPON3BOJICTBA
HammenoBanne Pazpabotunk [10 | [JoctymHOCTB Ccruka Ha Enunsrit PexBm3uTHI
(mpaBooOnamaTen | (JMIEH3MOHHOE, | PEECTp POCCHHCKUX TTOITBEPIKTAIOIIETO
b) cBO0OOJTHO nporpamm a1 OBM JIOKyMeHTa (1Ipu
pacnpoctpansem | u B/l (mpu Hanu4un) HAJIMYHUN)
oe)
Microsoft Windows, Microsoft JluueHsnoHHOE - JIuuensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok nent-
CTBUS: OECCPOUHO
AHTUBUpYCHOE AO Jluuensuonnoe | https://reestr.digital.go | Cy6nuieH3uoHHbI#H
OpOrpaMMHOE «Jlaboparopust v.ru/reestr/366574/?sp norosop ¢ 000
obecrieueHue Kacnepckoro» hrase_id=415165 «Codrekcy ot
KasperskyEndpointSec (Poccus) 09.12.2024 Ne 6/,
urity asist OuzHeca CPOK JICHCTBHSI: C
09.12.2024 mo
09.12.2025
MoitO¢pucCranmapta | OOO «Hossie Jluuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
BIH - obnauHbIe v.ru/reestr/301631/?sp «PyOuKon»
OducHbrit maker TEXHOJIOTHUI» hrase_id=2698444 o1 24.04.2019 Ne
JUIs1 pabOoTHI C (Poccus) 03641000008190000
JIOKYMEHTaMHU 12
U MOYTOU CPOK JeiCTBUSA:
(myoffice.ru) beccpouHo
OducHbli maker AO «P7» Jluuensnonnoe | https://reestr.digital.go Konrpakt ¢ OO0
«P7-Oducy v.ru/reestr/306668/?sp «Codrekcy
(meckromHast Bepcusi) hrase_id=4435041 or 24.10.2023 Ne
03641000008230000
07
CPOK JEHCTBUSL:
GeccpodHo
OneparnoHHas 00O "basanst | Jluuensuonnoe | https://reestr.digital.go Konrpakt ¢ 000
cucTeMa «AIbT cBoboIHOE v.ru/reestr/303262/?sp «Cobrekcey
O6pazoBanue» MIPOTrPaMMHOE hrase_id=4435015 ot 24.10.2023 Ne
obecrnieueHne" 03641000008230000
07
CPOK JEHCTBUSL:
OeccpoyHO
IMporpammHuas cucrema AO Jlunensmonnoe | https://reestr.digital.go JIMLIeH3MOHHBII
JUTSL OOHAPYKEHUS «AHTHITaTHAT v.ru/reestr/303350/?sp norosop ¢ AO
TEKCTOBBIX (Poccus) hrase_id=2698186 «AHTHUILIATUAT)» OT
3aMMCTBOBaHHI B 23.05.2024 Ne 8151,
YIEOHBIX U HAYIHBIX CPOK JICHCTBUS: C
paborax 23.05.2024 no
«Axtumnaruatr BY3» 22.05.2025
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(https://docs.antiplagia
us.ru)

Acrobat Reader
- IPOCMOTP
nokymeHToB PDF,
Djvu

Adobe Systems

CBoOomHO
pacrpoctpaHsieMm
oe

FoxitReader
- IPOCMOTP
nokymeHToB PDF,
DjvU

FoxitCorporation

CBoOoaHO
pacmpocTpaHsieM
oe

7.4.5. Pecypchbl HH(pOPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH « AHTepHET»

1. CDTOwiki: 6a3a 3Hanuii o 1udpoBoi Tpanchopmaruu https://cdto.wiki/
2. Pexwum nocryna:.garant.ru - cnpaBouno-npaBosas cuctema «[CAPAHT»

3. Pexum
«KoHcynbTanT

&

A0ocCTyIla:

TLrocy

www.consultant.ru -

nocryma: http://nashol.com/knigi-urisprudenciya-i-pravo/

o

CIIpaBOYHO-IIpaBOBaA

CHUCTCMa

NASHOL.COM — Kuuru 1o ropucnpyAeHIMd | npaBy [DeKTpoHHbIN pecypce] - Pexum

IIpeanpuanmarensckoe npaso: Ilopran mpaBoBo MOANEPKKU NPEITPUHUMATEIBCKON Je-

ATENBHOCTH [DaeKTpoHHbIH pecype] - Pexxum moctyma: http://www.businesspravo.ru/
6. Caiit ZvonMonetok.ru - 06pasibl J0roBOPOB N0 HeJBHKUMOCTH [DJIeKTPOHHBII pe-

cype] - Peskum gocryna: http://zvonmonetok.ru/documents-4.htmi

7.4.6. LlndpoBble HHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTe/IbHOM Ipolecce
LMS-mnardpopma Moodle
BuptyanbHas nocka Mupo: miro.com

Bupryanbnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6mnaunsie cepucsel: Aunekc./Juck, O6mako Mail.ru
Cepsucsl onpocos: Suaexc ®opmsl, MyQuiz
Cepsucel BueocBs3u: Suaekc reaemoct, Webinar.ru
Haj TMpoekramu s Hebonbmux rpynn  Trello

ONoGa~WNE

Cepauc

COBMECTHOM  paloThI

http://www.trello.com

7.4.7. llndpoBble TEXHOJIOTHH, IPUMEHsIEMble NPU U3YYECHUH TUCIUAIIMHBI

TCXHOJIOT'MH

[Mudposbie

Bunel yueOHoI pabOTHI,

BBITIOJIHAEMBIE C IPUMEHEHUEM
1 (POBON TEXHOIOTHH

dopmMupyemsle
KOMIIETEHILIUH

O01aunbIe
TEXHOJIOTUH

Jlexkuun
CamocrosiTenbHas paboTa

YK-2

Boapmmue
NAHHEIE

Jlexkuun
CamocTosiTenbHas paboTa

YK-2

8. MarepuajibHO-TEXHUYECKOE o0ecnevYeHne M CIUIIIMHbI (MOLYJIA)

VYyeOnast ayauTopus
ISt

3aHATHI
JEKINOHHOTO

(T.

IMPOBCACHUA

TUIA
MuuypuHCK, yiI.

1. J)Kayro3u ropu3oHTAIBHBIE HA TPU

OkHa  (UHB.

2. UnrepaktuBHas aocka (MHB. Ne

2101040205)

3. CHuCTEMHBIH

Ne  2101065486)

KOMIIJICKT:

1. Microsoft Windows 7 (iurieH3ust ot
31.12.2013 Ne 49413124, 6eccpouHo).
2. Microsoft Office 2010 (numeH3ust oT
04.06.2015 Ne 65291658, 6eccpouHo).
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/
http://nashol.com/knigi-urisprudenciya-i-pravo/
http://www.businesspravo.ru/

HNuTepHanmonanbHas
aom Ne 101 - 2/32

mporieccop Intel  Original LGA
1150, BEHTUJISTOP Deepcool
THETA 21, marepuHckas 1uiaTa
ASUS H81M-K<S-1150 iH, mamsth
DDR3 4 Gd, xxectxuii nuck 500 Gb,
kopnyc MAXcase H4403, Omox
nutanust Aerocool 350W ( mHB. Ne
21013400740)

4. Tlpoektop Viewsonic PJD6243
DLP 3200 lumens XGA 3000:1

HDMI 3D
5. Habopbl aEeMOHCTPAaLIMOHHOTO
o0opyoBaHUs u y4eOHO-

HaCJISIHBIX HTOCOOU.

VYyeOnast ayauTopus
JUISL IIPOBECHUS
3aHATUN
CEMHHApPCKOI0 THIIA,
IPYIITIOBBIX u
VHIUBUIYJIbHBIX
KOHCYJIbTaIlUH,
TEKYIIETro KOHTPOJI U
MIPOMEXKYTOUHOU
aTTeCcTalu (r.
MuuypuHCK,  y4X03
«Pomay, 9/28)

1. Mapmpyruzarop ASUS RT -
N16 Super Speed N (uHB.Ne
21013400606)

2. JHocka
(nuB.Ne41013602280)
3. Kpecno odpucaoe AV204 PL MK
TKaHb (nuB.Ne41013602309)
4. Hacrennbrii okpan Lumien
Master ~ Picture  200-220 cm
5. Ipoexktop NEC M361X
(uaB.Ne41013401706)

6. CucremHbIit KOMILJIEKT:
[Ipoueccop Intel Original LGA
1155, BeHTUNATOp MaTepUHCKas
miara, namsTh, >KECTKUN JHUCK,
BUJICOKAPTa, MOHUTOP, YCTPOMCTBO
YTeHHUsT KapT TMaMaTH, MPHUBO/,
KOPITyC, KJIaBUaTypa, MBIIb (MHB.Ne
41013401699)

7. Tpubyna nnsi BBICTYIUICHHI
(naB.Ne 41013602319)

Ki1aCCHas

1. Microsoft Windows 7 (iurieH3ust ot
31.12.2013 Ne 49413124, GeccpouHO).
2. Microsoft Office 2010 (auuensus ot
04.06.2015 Ne 65291658, 6eccpouHo).

VYyeOHast ayauTopus
s IPOBEIECHUS
3aHATHI
CEMHUHAPCKOIro THIA,
TPYIITOBBIX u
WH/IMBUYaJIbHBIX
KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS U
MTPOMEKYTOUHON
arrectaruu (YdeOHO-
HCCIIeIOBATENBCKAS
nabopaTopus
OMOTEXHOIOTHH)

(T MuuypuHCK,
y4Xx03 «Pomay,
9/2/naboparopus
No33a)

1. DnekrpodopesHas kamepa Sub-
Cell GT System, ropuoHT, renb
15%25 cM, 3aJIMB.CTOJIUK
(uuB.Ne21013400729)
2.TpancuroMuHaTOp
crangapteii EXT-F26.M 312 nwm,
¢unsTp 210*260 MM, namnsl 6*15
Br (uaB.Ne21013400727)
3.  CBY-meur  "LG"MB4029F
(maB.Ne21013600704)

4. bunucrunarop
(maB.Ne1101040137)

5. Cton Manblii 1abopaTopHbId C 2
tymbamu (MHB.Ne41013602182)
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VYuebHast aymutopus
IUIA CaMOCTOSTEILHONU

paboThl (r.
MuuypuHCK,
WuTepHannoHaibHas,

1. 101; 3/2396)

1. [ocka

2101063508)
2. XKamro3u (maB. Ne 2101062717)
3. Kamo3u (uuB. Ne 2101062716)
4. Kommprotep Celeron E3500, mar.

kinaccHas (MHB.  No

miara ASUS, orep.namsTh
2048Mb, monuTop 19"AOC (uHB.Ne
2101045283, 2101045284,
2101045285)
5. Komnsiotep Pentium-4 (unB.Ne
2101042569)

6. Mono6nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M

1Gb/DVDRW/MCR/DOS/WiFi/wh
ite/Web/ knaBuarypa, MbIlb (UHB.

No 21013400521, 21013400520)
7. Kommprotep Dual Core E 6500
(nHB.Ne 1101047186)

8. Kommbrotep Ttopuago Cope-2
(uuB.Ne 1101045116, 1101045118,

1101045117)
9. Dkpan Ha mratuBe (UHB.Ne
1101047182)
KommerotrepHas TEXHHUKA

nmoJKIIoueHa K cetu «MHTepHET» U
obecneuena poctynom B JUOC
VHUBEPCUTETA.

1. Microsoft Windows XP,7 (iumen3us

oT 31.12.2013 Ne 49413124,
OeccpovHO).
2. Microsoft Office 2003, 2010

(muuensus ot 04.06.2015 Ne 65291658,
OeccpouHo).

3. AutoCAD Design Suite Ultimate
(moroBop or 17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcust 5.1 nokaibHas,
oOpa3oBaTenibHas JIMLEH3US, CEpUIHBIN

Homep  NC50B-270716  nauueH3us
JeCTBUTENbHA OeccpouHo,
OecruraTHas ).

5. Ilporpammubiii koMmiuiekc «ACT-
Tect Plus» (JIMIIEH3MOHHBIA JOTOBOP
oT 18.10.2016 Ne JI-21/16).
6. TUC Maplnfo Professional 15.0 mans
Windows s y4eOHBIX 3aBEICHHIA
(TMIIEH3UOHHBIN JIOTOBOP oT
18.12.2015 Ne123/2015-y)

Pabouas mporpamma aucuMIuiMHbL (Moayisi) «OCHOBBI OMOTEXHOJIOTHMY COCTaBJIEHA COIJIACHO
®I'OC BO no nanpasnenuto 19.03.01 buorexnonorus, (ypoBeHb 0aKkajlaBpuaTa) yTBEpKIEHHOIO
npuka3oM MunuctepcTBa oOpa3oBanus 1 Hayku P Ne 736 ot 10.08.2021.

ABTOpBI: IOIIEHT, KaH . 6uoi. Hayk MypatoBa C.A.

JIOLEHT, KaHJ. c-X. HayK [lanmuxun P.B.

Peniensent: goueHt kadeapsr Ouonoruu u xumuu Kysueronsa P.B

Ilpoepamma paspabomana é coomeemcmeuu ¢ mpedosanuamu @IOC BO
[TporpammMa paccMOTpeHa Ha 3aceaHuu Kadeapbl 3JKOHOMUYECKON OE€30IIaCHOCTH U IpaBa

(mporokon Ne 9 ot «18» anpens 2022 r.)

[IporpamMa  paccMOTpeHa  Ha  3acelaHMM  y4eOHO-METOAMYECKOM  KOMHMCCUU
[InopooBomHuoro nucrutyra uM. M.B. Muuypuna Muaypunckoro 'AY (npotokon Ne 8 ot «18»
anpenst 2022 r.)

[Iporpamma yTBepXkaeHa  pelieHHeM Y4eOHO-METOAMYECKOrO COBETa YHHUBEpPCHUTETa
poTokoi Ne8 ot «21» ampens 2022 r.

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu ©I'OC BO

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl 3JKOHOMUYECKOH OE30MIaCHOCTH U MpaBa
(mpotokon Ne 11 ot «09» uronst 2023 r.)
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[TporpamMmma paccMoTpeHa Ha 3acelaHud Y4eOHO-METOJAMYECKON KOMHCCHUU WHCTUTYTA
dbyHIaMEHTAIBHBIX W TPUKIAMHBIX arpoomorexHosioruii um. U.B. Mudyypuna MuuaypuHCKOTO
I'AY (mpotokosa Ne 11 ot 19 utons 2023 r.).

[Iporpamma yTBepXKJ€Ha Ha 3aceJaHUd Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCUTETA
(mpotokos Ne 10 ot 22 uronst 2023 1.).

Ilpoepamma nepepabomana u donoanena 6 coomgemcemauu ¢ mpedosanuamu @IOC BO

[Tporpamma paccMoTpeHa Ha 3acelanuu Kadeapbl IKOHOMUYECKON 0€30MacHOCTH U MpaBa
(mpotokon Ne 11 ot «06» mast 2024 r.)

[IporpamMmma paccMoTpeHa Ha 3acelaHud Y4eOHO-METOJAMYECKON KOMHCCHH HHCTUTYTA
(byHIaMEHTAIBHBIX M TPHUKIAIHBIX arpoduorexHonoruit um. M.B. Muuypuna MudypuHCKOTO
I'AY (mpotokost Ne 10 ot 20 mas 2024 1.).

[Iporpamma yTBep)KIE€HA Ha 3aceJaHuM y4eOHO-METOAMYECKOTO COBETa YHHUBEPCUTETA
(mpoTtokon Ne 9 ot 23 mas 2024 1.).

Ipoepamma paspabomana 6 coomeemcmsuu ¢ mpedosanusimu @IOC BO

[IporpamMmma paccMoTpeHa Ha 3aceqaHuu Kadeapbl CaJo0BOACTBA, OMOTEXHOJOTHUH U
CEJIEKLIMH CEIbCKOXO03MCTBEHHBIX KYJIbTYp, IpoTokoa Ne 10 ot 08 anpens 2025 r.

[IporpamMmma paccMoTpeHa Ha 3acellaHud Y4eOHO-METOAMYECKON KOMHCCHU HHCTUTYTa
(byHIaMEHTAIBHBIX M TPUKIAIHBIX arpoOuorexnonoruii um. M.B. Muuypuna MudypuHCKOTO
I'AY (mpotokon Ne 8 ot 21 ampens 2025 ).

[Iporpamma yTBep)kIeHa Ha 3acelaHUU Y4eOHO-METOIMYECKOIO COBETa YHUBEPCHUTETA
(mpotokoi Ne 8 ot 23 anpens 2025 r.).

OpI/IF HHaAJI JOKYMCHTA XpPAaHUTCS Ha Ka(benpe Ccaao0BOICTBaA, OMOTEXHOJIOTUI U
CCIICKIINHU CEIbCKOXO031CTBEHHbBIX KYJIBTYP
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