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1. Hean ocBoeHNs TUCHUILINHBI (MOLYJIs1)

enu ocBoeHMs TUCHUILTHHBI « OCHOBBI OMOTEXHOJIOTHI .

-MIOJTy4YeHHEe OOYYAIOIIMMUCS TPEACTABICHUNH O KIIOYEBBIX MpoOiieMax U TJIaBHBIX
HAIPABJICHUAX PA3BUTHS COBPEMEHHON OMOTEXHOJIOTHMH, IEPEIOBBIX METOAMKAX, MPHUOOPHON H
TEXHOJIOTHYECKOI Oase;

-(opmMupoBaHre 0a30BBIX 3HAHUH U MTOHITHI B 00J1aCTH MHHOBAIMOHHBIX OMOTEXHOJIOTHIA;

-popMupOBaHUE TMPEICTABICHUA O TEXHOJOTUAX IPOU3BOJACTBA OCHOBHBIX BHIOB
OMOTEXHOJOTHYECKOH MPOMYKIUU, IIOJIYYCHUsS 3HAHUH M HABBIKOB, HEOOXOAMMBIX JUIS
OCYIIECTBIICHUS U YIIPABJICHUS TEXHOJIOTHYECKUMU MIPOIECCAMH;

-popmupoBaHne 'y oOydaeMbIX CHOCOOHOCTEH JUISI OIEHKHA IIOCIACACTBHH  HX
npoeCCUOHATIBHON JEATCIBHOCTH, MPH YYaCTHH B PEIICHUM NPAKTUYCCKUX COLMATBHBIX H
SKOHOMHYECKHX MPO0JIeM B 00J1aCTH OMOTEXHOJIOTHH.

3amaun JUCLUILIMHEL:

- 3HAKOMCTBO C HOBCHINMMHU JIOCTMDKCHUSMH M TEPCICKTHBHBIMUA HAarpaBICHUSIMHU
HAYYHBIX UCCIICIOBAaHHUN B OMOTEXHOJIOIMH HAa COBPEMEHHOM 3Tarle pa3BUTHS,

- 03HAKOMJICHHE C COBPEMEHHBIM COCTOSIHUEM Pa3BUTHS OMOTEXHOJOTHYCCKOM OTpaciid U
BOCTPEOOBAHHOCTHIO OMOTEXHOJOTHUECKOW MPOAYKIIMKM Ha MHPOBOM PBIHKE, C TEPEIOBBIMHU
pa3paboTkaMu B OO0JIACTH amnmapaTypHOTO OOeCredYeHHs OMOTEXHOJOTUYECKUX IPOIIECCOB IO
OCHOBHBIM OTPAC/IsIM OMOTEXHOJIOTHH;

- OCBOCHHME  TEXHOJOTMYECKMX  AaCICKTOB  IOJYYECHUS  OCHOBHBIX  BHJIOB
OMOTEXHOJOTHYECKON TPOTYKIIUH;

- 3HAKOMCTBO C TIPUHIMITAMH ONITUMH3AIIMK TEXHOJOTHUECKOTO MPOIECcca, COBPEMEHHBIMU
METOJMKAMH  HCCJICJIOBAaHUH, COBPEMEHHOW MPUOOpPHOHW  0a30ii  OMOTEXHOJIOTMYCCKUX
IIPOU3BO/ICTB.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbI

JucuuruimHa «OCHOBBI OMOTEXHOJIOTUM» COTJIACHO Y4YeOHOMY IUIaHYy IO JIaHHOMY
HAIpPAaBJICHUIO MOATOTOBKM oTHOocuTca K bioky 1 «/Jucuunnmusl (Mogynu), OcHOBHas 4acTb
b1.0.17.

Jlnist OCBOGHUST TUCIMIUIMHBI  O0YYarOIIUICs JOKEH OBJIAIECTh OCHOBHBIMH TOHSTHSIMHU
JUCHMIUIMH: (DU3MOJIOTUM pPACTeHHUH, HEOpPraHMYecKOW U OpPraHUYecKOM XUMHM, XUMHHU
OMOJIOTMYECKHU aKTUBHBIX BEIIECTB, OOIIEH OMOIOTUN U MUKPOOUOJIOTHH, TEHETUKH.

Kypc «OcHOBBI OHOTEXHOJOTHM» SBISETCS OCHOBOIOJATAIOUIMM JUI HM3y4YEHUs
CIIEAYIONNX AWUCHUIUIMH: MHIIeBas OHOTEXHOJIOTHs, OMOTEXHOJIOTHSI PACTeHHH, KJIETOYHAs
OMOTEXHOJIOTHS, TeHETHYEeCKass WH)KEHEPHUs, HHKEHEPHAss YH3UMOJIOTHS, MPOLECCH U arIapaThl
OMOTEXHOJIOTMM, MPOMBIIIICHHAass OHOTEXHOJOTHS, a TakXke IpU NPOXOXKICHUU Y4eOHOM
NPAaKTUKHA TIO0 TIOJTYYECHUIO MEPBUYHBIX MPOPECCHOHATIBHBIX YMEHUN M HABBIKOB, B TOM YHCJIE
NEPBUYHBIX YMEHHUI U HABBIKOB HAYUHO-UCCIIEOBATENBCKOM NESTETbHOCTH.

3. Ilnanupyembie  pe3yjbTaTbl  O0y4YeHMS 1O  JUCHUILIMHE,
COOTHECEHHbIE ¢ IUIAHMPYEMbIMHU Pe3y/JbTATAMHM OCBOECHHUSI 00pa30BaTeJbHOI

NMpOorpamMMbI

[Iporiecc wm3ydeHWs JUCHUILIMHBI HampaBlieH Ha (OpMHUpOBaHHE  CIETYIONINX
npodecCHOHATBHBIX KOMIETEHIIHIHA:

VYK-2. Cnocoben ompenensiTh Kpyr 3ajlad B paMKax IOCTaBJICHHOW IIENIM W BHIOWPATH
ONTUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOAS M3 JACUCTBYIOUIMX MPAaBOBBIX HOPM, MMEIOIIUXCS
PECYPCOB M OTPaHUYECHUHN

OIIK-5. Cnoco0OeH H3KCITyaTUpOBaTh TEXHOJIOTHYECKOE OOOPYIOBAaHUE, BBIIOIHSITD
TEXHOJIOTUYECKHE OMNEPAIfH, YIPABISATh OMOTEXHOJIOTHYSCKAMH IPOIECCAMHU, KOHTPOIUPOBATH
KOJINYECTBEHHBIE M KAYECTBEHHBIE MIOKA3aTENN MOIYy4aeMON MPOAYKIIUI



VK-2.
Cnocoben
OTIpEIIEIIATh
Kpyr 3ajad
paMkax
MOCTaBJICHHOM
LETH
BBIOMPATH
ONTUMAJILHBIE
CII0COOBI
pereHus,
HCXOns
JEUCTBYIOIIUX
TIPaBOBBIX
HOPM,
HMEIOITUXCS

pecypcos
OTrpaHUYCHUI

B

u

nx

nu3

)54

NI-1yx. — | He ymeert | ITmox Xoporo Ha BreICOKOM
®opmynupyer | ¢popmynupoBar | Gpopmynupye | GopMyIupyeT | ypoBHE
B paMKax | b B paMKax | T B paMKax | COBOKYHHOCTb | (hopMmyiupye
MOCTABJICHHOM | MOCTaBJIEHHOW | MpOeKTa Thb T B pamKax
LEIM TPOEKTa | eI MPOeKTa | COBOKYIMHOCT | B3aUMOCBSA3aH | MOCTaBJIEHHO
COBOKYIHOCTh | COBOKYIIHOCTH | b HBIX 3aj1a4, | i LEeH
B3aMMOCBS3aH | B3aUMOCBSI3aH | B3aMMOCBsI3a | OOeclleuMBaI0 | MPOEKTa
HBIX 3ajad, | HbIX 3ajay, | HHBIX 3ajad, | X COBOKYITHOCT
obecrieunBaro | obecreunBaio | ci1abo JOCTIKEHHE b
LIUX ee | mux ee | ompenenseTr [IOCTaBJICHHOM | B3aUMOCBs3a
JOCTHKCHHE, JOCTIKCHHUE, OKUJaeMble | LIeNH; HHBIX 33724,
oTpesenseT ornpeaenseT pe3ynbTaThl ornpeaenseT o0ecreynBaio
OKHJaeMble OKHJIaeMbIe penieHus OKHJJaeMble 111170:4 ee
pe3yabTaThl pe3yabTaThl BBIJICJICHHBIX | PE3yJbTaThl JOCTHKCHHE,
pemeHus penieHus 3a1a4 pelieHus onpeaenseT
BBIJICIICHHBIX BBIJICIIEHHBIX BBIIETICHHBIX OKHJJaeMble
3ajga4 3a1a4 3a1a4 Pe3yIbTaThI
peLeHus
BbI/IEJICHHBIX
3ajgad
NA-2yx.2 — | He mnmanupyer | Hepoctaroun | JoctaTtouno YcnemHo
[Tnanupyer pelieHue 0 IUIAHHPYET | XOPOIIO HaXOJUT
perieHue KOHKpETHOH pelieHue pelieHue pelieHue
KOHKPETHOH 3aJa4u KOHKPETHOM | KOHKPETHOU KOHKPETHOU
3aJauu MIPOCKTA, 3aJauu 3aJa4u 3a1a4n
MIPOEKTa, BEIOMpast MIPOEKTA, MIPOEKTa, MIPOEKTAa,
BEIOHpas ONITUMANBHBIN | BEIOMpas BBIOHpast BEIOWpast
ONTUMAJIBHBIN | c11OCO0 €e | ONTUMAaJbHbI | ONTUMANbHBIN | ONTHMAJIbHEI
crnocob ee | peuieHus, i cmocob ee | crocod ee | i cmocob ee
pelieHus, HCXOMs W3 | pelieHus, pelieHus, pelieHus,
nucxons n3 | IEHCTBYIOIIMX | UCXOAS M3 | HCXOAA u3 | ucxods M3
JIEUCTBYIOLIMUX | TIPaBOBBIX JIEUCTBYIOIIM | JEUCTBYIOIIUX | JIE€UCTBYIOLIA
MIPaBOBBIX HOpM W | X TPaBOBBIX | IPABOBHIX X  TPaBOBBIX
HOPM U | UMEIOUXCS HOPM U | HOpM U | HOpM U
HUMEIOILUXCS pecypcos U | UIMEIOIINXCSA | UMEIOLIUXCS MUMEIOLINXCS
pecypcoB U | OTPaHUYEHUH | PECYpCcOB U | pecypcoB U | pecypcoB H
OTrpaHUYCHUI OTPaHUYECHUM | OrpaHUYEHUI OTpaHUYECHUI
~OyK-2 — | He emaer | [lmoxo opouio TINYHO
na-3 H I1 X O
Pemmaer KOHKpETHBIE permiaer perraer perraer
KOHKpETHBIE 3aJ1a4u KOHKpETHBIE | KOHKPETHBIE KOHKPETHBIE
3aauu IIpOeKTa 3aJauu 3a1a9u 3aJa4u
MIpOeKTa 3asBJICHHOTO IIpOeKTa MIpOeKTa IPOEKTa
3asIBJIEHHOTO KauecTBa W 3a | 3asBJICHHOTO | 3asBJIEHHOTO 3asIBJIEHHOTO
KauecTBa W 3a | YCTAaHOBJIEHHO | KauecTBa M 3a | KauecTBa M 3a | KauecTBa U 3a
YCTAaHOBJICHHO | € BpeMsl U | YCTAaHOBJIEHH | YCTAHOBJIEHHO | YCTaHOBJIEHH
€ BpeMs U | HEJOCTaTKU Oc BpeMs U | € BpeMi U |0e BpeMs W
HEJOCTaTKH HEJOCTaTKH HEJOCTaTKH HEJIOCTATKH
NA-4yk. — | He MEET OCTaTOYHO
H-Avica Y HeysepenHo A CBo6oIHO
[Ty6mmuno myOJINYHO YETKO
MIpENICTaBIIsIE MPEJICTaBIISIET
MIPENICTABISIET | MPEACTaBIAThH MIpeCTaBIsIeT
T pe3yJbTaThl pe3yabTaThl
pe3yNbTaThl pe3ynbTaThl pe3ynbTaThl
pemieHus peuieHus
pemeHus pelieHns . | peuieHus N
. . KOHKPETHOI . KOHKPETHOM
KOHKPETHOI KOHKPETHOI KOHKPETHOM
3aJauu 3aJauu
3a/1a4n 3a/1a4n 3a/1a4n
MIpOeKTa MpOeKTa
npoekTallyOnu | npoekra IIPOEKTa
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OIIK-5.
Criocoben
9KCIUTyaTHPOBAT
b
TEXHOJIOTUYECK
oe
o0opynoBaHue,
BBITIOJTHSATh
TEXHOJIOTUYECK
ue  OIepaluH,
YIPaBJISTh
OMOTEXHOJIOTHY
CCKUMH
MPOLIECCaMH,
KOHTPOJHMPOBAT
b
KOJINYCCTBCHHBI
e T
Ka4eCTBECHHBIC
MOKa3aTeu
MOJy4aeMon
MPOAYKITHH

YHO

MIpeICTaBIsIeT
pe3yIIbTaThI
pelieHus
KOHKpPETHOM
3a/1aun
MPOEKTa
W-lonks — | He ucnone3syer | Mcnonb3yer Hcnonb3yer IToaHnonenHO
Ucnonszyet COBpEMEHHOE | B pPEAKUX | COBPEMEHHOE | HCIOIB3YeT
COBpEMEHHOE | TEXHOJIOTHYEC | CIydasx TEXHOJIOTHYEC | COBPEMEHHOE
TEXHOJIOTHYEe- | KOE COBPEMEHHOE | KOE TEXHOJIOTHYE
ckoe obopyno- | obopymoBaHue, | TeXHONIOTHYE | 00OpyHOBaHHE, | CKOE
BaHHWE, BBITIOJN- | BBITIOJNHSET CKoe BBITIONTHSIET o0opymoBaHU
HSET TEXHOJIO- | TEXHOJOTMYeC | OOOPYJOBaHU | TEXHOJOTHYEC | €, BBIMOJHSCT
THYCCKHUE OIle- | KUE OIEpalldu | €, BBIMIOJHSCT | KUE OIEepalydu | TeXHOJOTHYC
pamuu B Tpo- | B TEXHOJIOTHYE | B CKHe
(heccuoHanb- npodeccuoHan | ckKue npodeccuoHnan | omepanuud B
HOW [JesTeNb- | bBHOM onepaluud B | bHOU npogeccuona
HOCTH NEeSITeNbHOCTH | MpopecCHoHa | MesTeNFHOCTH | JIBHOW
JIbHOHI JeATEIbHOCT
JIESTSIILHOCT u
u
U-20mks — | He Cmnabo Breioupaer B | CBOOOIHO
OCyIIEeCTBISAET | OCYIIECTBISET | BHIOMpAET OTJICTBHBIX OCYIIECTBIIsIC
BEIOOp BBIOOD CHOCO0BI CIIydasx T BBIOOD
croco0oB croco0oB yIpaBiIeHUS | CIOCOOBI croco6oB
yIpaBJICHUS yIpaBJICHUS MPOU3BOJCTB | yNpaBJICHUS yIpaBJICHHS
MPOU3BOJICTBO | MPOU3BOJCTBO | OM C YYETOM | IMPOU3BOJCTBO | MPOM3BOJCTB
M C YY4EeTOM | M C YyYeToM | TpeOOBaHUIl | M C YYETOM | OM C Y4ETOM
TpeboBaHUit TpeOoBaHMIA OonoTexHoNOr | TpeboBaHUI TpeOoBaHMIA
OMOTEXHOJIOTH | OMOTEXHOJIOTH | MYECKOTO OMOTEXHOJIOTH | OMOTEXHOJIOT
YECKOT0 YECKOTO mporiecca YECKOTO UYECKOT0
poriecca poriecca rporecca mporiecca

B pesynomame oceoenus oucyuniunvl 06yuaromuiics O0NxHceH.:

3namb: OCHOBHBIC OHMOTEXHOJIOTMYECKHE CIIOCOOBI MOJIYYCHHA TIOJIC3HBIX JISI YCJIOBCKA

IMPOAYKTOB; HOBeHIIHe JOCTHIXCHHUA B obOnacTu 6I/IOTGXHOHOFI/II/I; TPAAUIIMOHHBIC
OMOTEXHOJIOTUYECKUE nponeccChl, HCIIOJIB3YECMBIC B PACTCHHUCBOACTBE, JKUBOTHOBOICTBC,
MCIUIHUHE U IIPOMBIIIJICHHOCTH.

Ymemn: NpoBOAUTL  TCOPECTHYCCKUC HUCCICca0BaHUsd, IMOJIB30BAaTbHCA cnpaBquoﬁ

auTepaTypoil B o01acTh OMOTEXHOJOTHH; HCIOJB30BaTh IOJIyY€HHBIE 3HAHHS JJIs aHaiusa
OKCIIEPUMEHTATIBbHBIX JAHHBIX, KACAIOMIMXCS MOA0Opa, XapaKTePUCTHKH U COBEPIICHCTBOBAHUS
YCIIOBUM TEXHOJIOTUYECKOTO MpOIlecca, CaMOCTOSITENIbHO BBIOMpAaTh TEXHUYECKHUE CpPEJICTBa,
BBIOpaTh pallMOHAIBHYIO CXEMY MPOU3BOJCTBA OMOTEXHOJIOTMYECKON MPOMYKIIMU U OIICHUBATH
€ro TeXHOJIOTHYECKYI0 2((HEKTUBHOCTh; ONTUMHU3UPOBATH COCTAB MUTATEIBHBIX CPE; ONPELIISITh
napaMeTpsl  KyJbTUBUPOBAHHSI  MPOJYLEHTOB; PACTUTENBHBIX M  JKUBOTHBIX  TKaHEH,
ONTUMHU3HPOBATh YCJIOBHS KYJIHTUBUPOBAHUS, MPEAYNPEKIATh 3arpsS3HEHUS BO3IYIIHOTO H
BOJHOTO OacceifHOB, TIOYBBI, COBEPIICHCTBOBATh MPOU3BOJCTBA BAXHEHIIUX MPOTYKTOB
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OMOTEXHOJOTMH, B TOM YHCIIE, MHUKPOOHBIX METAaOOJMTOB; OICHMBATH TEXHOJOTHMUYECKYIO
3¢ PEKTUBHOCTh MPOM3BOACTBA; pa3padaTHIBATh IUIAHBI MPOBEACHUS HAYYHBIX HCCIICIOBAHUIN U
pa3pabOTOK, OCYLIECTBISATh TEXHOJOTMYECKUH IPOLECC B COOTBETCTBUU C PEITIAMEHTOM H
UCIIONB30BaTh ~ TEXHWYECKHE  CPEACTBa Uil W3MEPEHUs  OCHOBHBIX  ITapaMeTpoB
OMOTEXHOJIOTHYECKUX MTPOIIECCOB, CBOMCTB CHIPhsI U MPOYKIIHH.

Bnaodems: HaBBIKAMH  CAMOCTOATENBHOTO  PEIICHUS HAy4YHBIX, WH)KEHEPHBIX |
NPOM3BOJICTBEHHBIX 334ad B 00JacTh OHMOTEXHOJIOTHUH, ONBITOM MHUKPOOHOJIOTHYECKHX,
OMOTEXHOJNOTMYECKUX M AHAIUTHYECKUX METOJOB HCCIECIOBAaHUS, METOAAMH  OYHCTKH U
CTEpWJIM3ALMN BO3[yXa, NPUTOTOBICHUA M CTEPWIM3ALMU THUTATEIBHBIX CpPEI, METOJaMH
00paboTKH, aHaNMM3a M peaau3aldy HAayYHO- TEXHHYECKOH MH(OpMAIMU; METOAAMHU CEJIEKIUH,
MOIUGUKAIIMM W KOHCTPYMPOBAHHS JKHMBBIX CHCTEM M HMX KOMIIOHEHTOB KakK OOBEKTOB
JeATEIFHOCTH OMOTEXHOJIOTUH; TPUeMaMH M MeToJaMH 0e30MacHoil paboThl ¢ OpraHMYECKUMHU
COCMHEHUSIMH, 00JIAAOIUMH (PU3NOJIOTHUECKOW aKTHBHOCTBIO, M KYJIbTYPaMU OHOJIOTHYECKUX
areHTOB; aHAJIHM30M IIOKa3aTesIell CyIMIeCTBYIOMNX OMOTEXHOJOTHH HAa COOTBETCTBHE HMCXOIHBIM
HAYYHBIM pa3pa0OTKaM; METOJaMHU TEXHHUYECKOTO KOHTPOJIS 3a COOIIOIEHUEM TEXHOJIOTHYECKOM
JMCIUIUINHBL B YCIIOBUSIX JEHCTBYIOIIETO OMOTEXHOIOTHYECKOTO MTPOU3BOACTBA, CIOCOOHOCTHIO K
peanu3anyy U yIpaBlIeHHIO OMOTEXHOJIOTHYECKUMH MPOLECCaMH, CIIOCOOHOCTBIO MPOEKTHPOBATH
TEXHOJOTUYECKHUE MPOIIECCHI C CIIOIb30BAaHNEM aBTOMATH3UPOBAHHBIX CHCTEM.

3.1. MaTpuia cooTHeCeHHs TeM/pa31eJI0OB Y4eOHOM TMCUUIIIMHbBI
(Moxy.ist) 1 popMHUPYEeMbIX B HUX YHUBEPCAJIbHBIX U 001enpodecCHOHAIBHBIX

KOMIIeTeH Uil
Kommnerenmuu oO1ee
Tembl1, pa3nenbl TUCIUILTIHB
KOJINYECTBO
YK-2 OIIK-5 KOMITCTEHIIHH
OcHOBHBIE HIePUOJIBI BO3HUKHOBEHUS,
CTAaHOBJECHUS W PAa3BUTUS OMOTEXHOJIOTHH.
Ob6nactu IPUMEHEHUS COBPEMEHHOM + + 9
OMOTEXHOJOTMH UM OCHOBHBIE €€ AaCIeKThl
(buonoruueckue, XUMHUYECKHUE,
TEXHOJIOTHYECKHE).
I"'eHeTHuecKasi MHKEHEPHs + + 2
Kierounas unxenepus + + 2
CTBOJIOBBIE KJIETKU + + 2
TxaneBas uHXeHepus + + 2
KiionnpoBanue. + + 2
OCHOBHBIE COCTABIISIOIINE + +
OMOTEXHOJIOTHYECKOTO Mpolecca.
KyspTuBHpOoBaHUe OaKTepHid. + +
Hroro: 8 8 16

4. CTpyKTYypAa U CoAepKaAHUE TUCIHUIIUHBI (MOILYJIA)
OO0mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aueTHbIX enuuuil, 108 akan. gaca.



4.1 - O0beM AUCHUIUIMHBI U BUIAbI Y4eOHOM Bcero akan. yacoB
Pa60THI Buzpr sansTuii Ounas popma 3aounas Gpopma
2 kypc (4 ce- 3 Kypc
MECTp)
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 108 108
KonrakTHast pabora 00yJarOIIHXCsI c 48 16
IIPENOIaBaTEIIEM, B T.U.
AyaUTOPHBIC 3aHATHS 48 16
Jlexkuun 16 8
[TpakTuyeckue 3aHsATUS 32 8
CamocrosiTenpHas padbora 60 88
npopaboTka y4eOHOTO Marepualia 1o JUCIHUILINHE
(KOHCIIEKTOB  JIEKIMH, Y4YeOHHKOB, MaTEpHAJIOB 20 44
CETEBBIX PECYPCOB)
MOJATOTOBKA K MPAKTUYECKUM 3aHSATUSAM, KOHTPOJIbHBIM 12 16
paboTaM, KKOJUIOKBUYMY
BBITIOJTHEHUE WHIUBUAYAIbHBIX 3aJlaHUM, HaNUCaHUE 16 16
pedepara
MOITOTOBKA K CJIJaye€ MOJYJISI, ”TOTOBOMY KOHTPOJIIO 12 12
KonTtposnb 4
Bupx uToroBoro KOHTpoIIs 3a4€T 3a4€T
4.2. Jlekunn
O6beMm B
Paznen qucuurnmuubl (MOYs), TEMBI JIEKIIHN U X akaJ. yacax ®opmupyem
Ne ’ ble
coJiep>kaHue 3204H
OYHO KOMIIETEHIINH
0
1 |11  OcHoBHBIe TepUOAbI  BO3HMKHOBEHHS,
CTAHOBJIEHMST W  Pa3BUTUS  OMOTEXHOJIOTMH.
Oo6aacTu NpUMeHeH sl COBpeMeHHOI
OMOTEeXHOJIOTMM M  OCHOBHbIE €€  aCHeKThbl
(OuosiorNUecKue, XHMHYECKHE, TEXHOJIOTHYECKHE).
buotexHonorus kak HayyHas aucnumiuHa. [Ipenmer, ) 1 VK-2: OTIK-5
UCTOpUSL Ppa3BUTHs, Lenn u 3anadn. OOBEeKTHl U ’
METOABl  OWMOTEXHOJOTUU.  MHUKPOOHOIOTHYECKOe
MPOU3BOJICTBO OHMOJOTHUECKH AKTHUBHBIX BEIIECTB U
npenaparoB. MHoroo6pasue OHOTEXHOJIOTHUYECKHX
mporeccoB.  [lepcrnekTuBbl ~ OMOTEXHOIOTHUECKUX
TIPOU3BO/ICTB.
2 | 2.1. T'eHeTn4ecKasi HHKEHEPHS. VYK-2; OIIK-5
OcHOBHbIE OOBEKTHI OMOTEXHOIOTHUECKUX
MIPOU3BOJCTB: KJaccuukanms, ¢dbusmoorus.
[TomyueHne W30IMPOBAHHOTO «XUMUYECKH YHCTOTO»
reHa. Pa3paboTka METO/IOB «UTEHUS» OMOIOTHUECKOU
uHpopmanuu. OTKpBITHE CTPYKTYpbl U (YHKIUU 2 1
TCHCTHYECKOTO  ammapara  KJICTKH. OTtkpbITHE
MEXaHU3MOB peKOM6I/IHaHI/H/I TOMOJIOTHYHOH u
Heromosioruunord JIHK. OOHnapykeHue B OakTepHaIbHBIX
KJIETKaX BHEXPOMOCOMHBIX KoJbIeBbIX JIHK, crmocoOHBIX K
PEILIUKALIAH.




3.1 Kiterounasi muH:KeHepust

Knerounass mH>xeHepusi — pasziel COBpeMEHHOU OHo-
noruu. CnustHue (TuOpuaN3anys) KIETOK MUKpOOpra-
HU3MOB WJIM COMAaTHMYECKUX KJIETOK >KMBOTHBIX U pac-
TeHul. CKPUHHUHT TOJYYEHHBIX THOPUIHBIX KIIETOK
MO3BOJISIET OTOOPATh T€ U3 HUX, KOTOPhIE 0OBEANHIIN
reHombl uiau ¢parmentsl JJHK poauTenbckux KiIeTok.
Cxema peresepanuy pacTeHHs U3 NPOTOILIACTOB.
[TosryueHrne MOHOKJIOHAJIbHBIX QHTUTE.

YK-2; OIIK-5

4.1. CTBOJIOBBIE KJIETKH.

DOMbpuoHnanbpHbie cTBOIOBBIE KieTku (DCK), u pe-
ruoHanbpHble cTBONIOBBIE KieTku (PCK). Pabotsl mo
PHK-unTepdepenmu. OMOpHOHAIBHBIE CTBOJIOBBIC
KIeTku. M3ydeHrne 3MOpPHOHAIBHBIX CTBOJIOBBIX KIIE-
Tok. Beimenenne DCK u mosiydyeHue ux B BUIE KYJib-
Typbl KJIETOK C HalpaBiICHHOW IUQQPEpEHIIMPOBKOIA.
[TpoBenenune Tecta Ha UX PU3NOTOTHUECKYIO (YHKIIU-
OHAJILHOCTH B KynbType. [IpoBeneHue tecta Ha QyHK-
UOHANBHYIO (D (PEKTUBHOCTH U 0€30MaCHOCTh HA JKU-
BOTHBIX. TECTHpPOBAaHUE IMOJYYCHHBIX KIETOK Ha BO3-
MO>KHOCTb Pa3BUTHUS peakluu OoTTopxeHus. Comarnye-
CKHEC CTBOJIOBBIC KJICTKH.

VK-2; OTIK-5

5.1. TkaHeBasi HHKeHEPHUS

B03MOXHOCTB THCTOTHITHYECKOTO BOCCTaHOBJICHHUS
HOBPSKJICHHBIX ~TKaHeW W  OpraHoB. I[lepCreKTHBBI
MMPUMCHCHUA KIICTOYHBIX TEXHOJOTHH BO MHOTHX O6J'IaCT$[X
HayKH.

TpaHcreHHbIE  MUKPOOPTaHU3MBI,  PACTCHHS |
JKUBOTHbIE.  Hambomee  pacmpocTpaHEHHBI  METO[
HOJIy4YEHHS] TPAHCTCHHBIX PACTEHUI — ATO MEPEHOC I'EHOB C
momonteio  Ti-masmuaer  Agrobacterium  tumifaciens-
OakTepuu.

YK-2; OIIK-5

6.1. KiionnpoBanmue.

Anomukcuc. KinoHupoBaHnue, 0CHOBaHHOE Ha IEpeHOCE
B DHYKJIEUPOBAHHYIO SIHIEKIETKY S7ep COMATUYECKUX
kjIeTok. Cxema KJIOHUPOBaHMs, NPUMEHEHHas MpU
IIOJIy4eHUH OBIbI [losm.

VK-2; OTIK-5

7.1. OcHOBHBIE COCTABJAIOIINE OHMOTEXHOJIOrHYe-
CKOTro mpoirecca.

buonornueckuii areHT, CyOCTpaT, COBOKYIHOCTb
YCTPOWMCTB IS YIPABICHUS IPOIECCOM U IICJICBOM
MPOAYKT. MeTOoM0NOr s, CBA3aHAas C CENEeKIUeH HYX-
HBIX ()OPM MHKPOOPTaHU3MOB. ACIEKTbHI IMOJAJIEPKU-
BaIOIIEH CHCTEMBI - OHOPEaKTOp.

YK-2; OIIK-5

8.1. KyabTuBHpOBaHHE OaKTepPHii.

OOmye NpUHIMIBL MpoIlecca BhIpAIIUBaHus IN Vitro
MHKpOOpranu3mMoB. ®a3el pocTa KyJIbTYypbl KIETOK.
Marematudeckoe OMMCaHue Mpolecca KyJlbTHBHPOBA-
Husa Oaktepuii. OCHOBHBIE (DAKTOPBI Cpeibl, OIpese-
JISIFOIIME POCT U OMOCHHTETHYECKYIO aKTHBHOCTB IPO-
JyIICHTA.

VK-2; OTIK-5

Hroro:
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4.3. IlpaKkTHyecKue 3aHsITUs

No O0mwem B akaj. yacax | Dopmupye
paszne HaumenoBanue 3ansatus ouyHas BaouHAas Mble
KOMTIETEHII
JIOB (bopma hopma -
oOyueHust OOydeHus
Opranuzanus OMOTEXHOIOTHYECKON VK-2-
1,2 | naGopaTopuu, Ha3HAYCHHUE U TPUHITUTIBI 4 2 OHK-,S
paboThl 1a00PaTOPHOTO 0OOPYTOBAHHSIL.
[IpuroroBiaeHHe MHUTATSIBHBIX Cpex VIS VK-2-
1,3 | Ky/IbTUBHPOBaHHS KJICTOK U TKaHEH IN Vitro 6 2 ;
OIIK-5
2 KyneTuBupoBanue 6akTepuaibHbIX U 5 1 YK-2;
JIPOOKEBBIX KJIETOK Ha MUTATEIbHBIX Cpeaax OIIK-5
4 OrnpeziesieHre aKTUBHOCTU aMUJIa3bl 4 1 VK-2,
OIIK-5
5 MukpoOuoIoruuecKue UCcciieI0BaHus 6 1 VK-2:
3aKBACOK M KHCIIOMOJIOUHBIX MTPOIYKTOB OIIK-5
Wuaykaust MopdoreHesa u3 COMaTHISCKUX VK-
. " ;
6, 7 | TKaHel U KaJTyca MoJ AelCcTBUEM 6 1 OIK-5
(UTOrOpMOHOB
Hroro: 32 8
4.4. JlaGopaTopHble padoThbI He IPEAYCMOTPEHbI
4.5. CamocrosiTe/ibHAasg padoTa 00y4aromerocs
NoNe Tema Bug CP O0BeM B
paszne akaJi.gacax
JIOB OYHO | 3204
HO
1 OcHOBHBIE MEepUObl | TpopaboTKa y4eOHOro MaTepuana MO JHC- 2 5
BO3HHUKHOBEHUS, UTUTAHE (KOHCIICKTOB JICKIIMH, YIeOHUKOB,
CTaHOBJICHHS U | MaTepHaJiOB CETEBBIX PECYPCOB)
pa3BHUTHS MOJTOTOBKA K TMPAKTUYCCKUM 3aHSATHSM, 2 2
OMOTEXHOJIOTHH. KOHTPOJBbHBIM paboTaM, KOJUITIOKBUYMaM
O6nacTn NPUMEHEHUS | BBIIONHEHNE WHAMBHAYAIbHBIX — 3aIaHMH, 2 2
COBPEMEHHOM HanucaHue pedepara
OMOTEXHOJIOruu U | IOArOTOBKAa K CJade MOIYJs, MUTOTOBOMY 2 2
OCHOBHBIC €€ aCIICKThI KOHTPOIIIO
(bnonornueckue,
XUMHYCCKHE,
TEXHOJIOTHYECKHUE).
2 I'enernueckas npopaboTka y4yeOHOro marepuana Mo Juc- 2 5
WHXCHEePUS UTUTAHE (KOHCIICKTOB JICKITHH, YIeOHUKOB,
MaTEepUajIOB CETEBBIX PECYPCOB)
MOATOTOBKA K TIPAKTUYECKUM 3aHATHSIM, 2 2
KOHTPOJBHBIM pab0TaM, KOJUTOKBUYMaM
BBITIOJTHCHUE HWHAWBUIAYATbHBIX 3aJaHUH, 2 2
HamucaHue pedepara
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MOATOTOBKA K CJaye MOAYJsS, HUTOTOBOMY
KOHTPOJTIO

Knerounas
WHXXEHepus

npopaboTka yueOHOro marepuaia Mo Juc-
UIUTAHE (KOHCIIEKTOB JICKIIMH, YIeOHUKOB,
MaTEpUaJIOB CETEBBIX PECYPCOB)

IMOATOTOBKA K IPAKTHUYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJIJIOKBUYMaM

BBIIIOJIHEHUE HWHJUBUIAYAIbHBIX  33JIaHUH,
Harnucanue pedepara

moATOTOBKAa K Caadye MOAyJsd, HUTOIrOBOMY
KOHTPOJIIO

CTBOJIOBBIE KJIETKH

nmpopaboTka y4yeOHOro Marepuana Mo JHc-
[UIUIMHE (KOHCIICKTOB JICKIUH, y4eOHHUKOB,
MaTepuaIoB CETEBBIX PECYPCOB)

IMOoATOTOBKA K TIMPAKTHUYCCKUM 3aHATUAM,
KOHTPOJIbHBIM pa60TaM, KOJIJIOKBUYMaM

BBIINIOJJHEHUE WHIUBUIAYAIbHBIX  33JIaHUH,
Harnucanue pedepara

ImoATOTOBKAa K CcCaadye MOoAayJsd, HUTOIrOBOMY
KOHTPOJIIO

TkaHeBast HUHKEHEPUS

mpopaboTka y4yeOHOro Marepuana Mo JHC-
UIUTMHE (KOHCIIEKTOB JICKLUH, y4eOHHKOB,
MaTepuajIoB CETEBBIX PECYPCOB)

IIOATrOTOBKAa K IIPAKTHYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BBINTOJHEHHE MHIMBHIYAIbHBIX  3a/IaHHIA,
HamucaHue pedepara

MOJATrOTOBKA K CJa4e MOJIYJs, MTOTOBOMY
KOHTPOJIIO.

KitonnpoBanue.

npopaboTka yuyeOHOro marepuaia Mo Juc-
LUIUIMHE (KOHCIIEKTOB JIEKUUH, Y4eOHHKOB,
MaTepHUaIoB CETEBBIX PECYPCOB)

IIOATOTOBKA K TMPAKTUYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BBINIOJTHEHUE WHIUBUAYAIbHBIX 3a/JaHUH,
HanucaHue pedepara

MOATOTOBKA K CJade MOJYJis, UTOTOBOMY
KOHTPOJIIO

OcHOBHBIE
COCTAaBJIAIOIIHE
OHMOTEXHOJIOTHYECKOT
0 Tpoiiecca.

npopaboTka yuyeOHOro marepuaia Mo Juc-
LUIUIMHE (KOHCIIEKTOB JIEKUUH, Y4eOHHKOB,
MaTepUajIoB CETEBBIX PECYPCOB)

NOATOTOBKA K IMPAKTHYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BHITIOTHEHUE WHIUBUAYAIbHBIX 3a/IaHUH,
Harmucanue pedepara

MOJITOTOBKA K CJlau€ MOJYJIs, HUTOTOBOMY
KOHTPOJTIO

KyneTuBupoBanune
OakTepuil.

npopaboTka yuyeOHOro marepuaia Mo Juc-
LIUIUIMHE (KOHCIIEKTOB JIEKIUH, Y4eOHHKOB,
MaTepHajoB CETEBBIX PECYPCOB)
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MOATOTOBKA K TPAKTUYECKUM 3aHATHSIM, 2 2
KOHTPOJBbHBIM Pab0TaM, KOJUIOKBUYMaM
BBINIOJTHCHUE WHIUBUAYAIbHBIX  3a/IaHUH, 2 2
HamucaHue pedepara
MOJATOTOBKA K CJade MOAYJS, HWTOTOBOMY 1 2
KOHTPOJIIO

Bcero 60 88

[TepeueHb yueOHO-METOAMUYECKOTO 00ECIEYeHUs U1l CAMOCTOSITEIbHON pabOThl O AUCLUIUINHE:
1. Myparosa C.A., ITanuxun P.B. Meroanueckne ykazaHus AJisl CaMOCTOSITENIbHON padOThI U

BBIIIOJIHEHUSI KOHTPOJBHOH padoThl 1o aucuumuinHe «OCHOBBI OMOTEXHOJOTHM»  JUIs

oOyyaromuxcs 1o HanpasjieHuto noArotoBku 19.03.01 buorexnonorus. - Muuypunck, 2025.

4.6. BblnoJiIHeHHEe KOHTPOJILHOI padoThl 00Yy4YAKIIMMHCS 3209HOH (POPMBI

BaxHoit ¢opMoil camMoCTOSTENEHON pPAaOOTHl O0YYAIOMIEroCsl SBISETCS BBIMOJTHEHHE
KOHTPOJILHOH palboTHI.

Pabora nomkHa oTBeUYaTh CISAYIONIMM TPEOOBAHUSIM:

— CaMOCTOSITEIIbHOCTD MCCIICOBAHHUS;

— (opmupoBaHue aBTOPCKOW MMO3UIIMH IO OCHOBHBIM TEOPETHUECKHUMHU IPOOIEMHBIM
BOIIPOCAM;

— aHaIM3 HAYYHOH U y4eOHOM TMTEpaTyphl O TEME UCCIICIOBAHNUS;

— CBSI3b MPEIMETa HCCIEAOBAaHUS C aKTyaJlbHBIMH NPOOJIeMaMu COBPEMEHHOW HayKH H
[IPAaKTUKH;

— JIOTHYHOCTb U3JI0KEHHSI, apT'yMEHTHPOBAHHOCTH BBIBOJOB M 0000IICHNUH;

— HAYYHO-TIPAKTHYECKAas aKTyaJIbHOCTh pabOTHI.

3ajaHus B KOHTPOJBHOM paboTe HampaBieHBl HAa 3aKPEIUICHUE TEOPETHYECKHX 3HAHUN
oOyuatonierocst o mucuuiuimae. KontponbHas pabota Brimtovyaer 4 Borpoca. Beibop Bapuanra
oTpeneNnsercss TMOCIeAHed W mpeanocineaned mudpamu mudpa 3a4eTHOW KHWKKH. llepedeHb
BOIIPOCOB M TPeOOBaHMsI K BBIMOJHEHUIO KOHTPOJIBHON pabOThl pPaccCMOTPEHBI B METOJHYECKHX
YKa3aHUAX IJId BBIITIOJIHCHUA KOHTpOHBHOﬁ pa6OTI)I.

4.7. Conep:kanue pa3iejioB JUCHUILIMHBI

Paznen 1. OcHoBHble mNepuHOAbI BO3HUKHOBEHHUSI, CTAHOBJICHUSI M Pa3BUTHA
OnorexHosornu. O0JacTH NPHUMEHEHHS] COBPEMEHHON OMOTEXHOJIOTHM H OCHOBHBIEC ee
acnekTsbl (0M0JIOTHYeCKHe, XMMHYeCKHe, TEXHOJIOTHYecKne).

bruorexHonoruss kak HaydHas AucuuIIMHA. OCHOBHBIE TIEpUOJABI BO3HUKHOBEHMS,
CTAaHOBJIEHUS W  pa3BUTUS  OuOTexHOJOruu.  [loAMAMCHMIUIMHAPHOCTh  COBPEMEHHBIX
OouoTtexHojorui. buoTexHONOrMs Kak HampaBlieHHME Hay4yHO-TEXHHYECKOTo Iporpecca,
omuparolieecss Ha MEKIUCHUIUIMHAPHBIE 3HAHUA Ouonocuyeckue (TEHETUKA, OHOXUMHUA,
6uodusnka, MUKpOOUOJIOTHS, BUPYCOJIOTHsI, (PU3HOJIOTHS KIETOK PACTEHUH M >KMBOTHBIX U JIp.),
Xumuyeckue (XUMHUYECKas TeXHoOJOTHs, (usnueckas (Ouodusnueckas) XHUMHUS, OpPraHUYECKas
XUMHUS, OMOOpraHuYecKas XUMUS, KOMIbIOTEPHAs: U KOMOMHATOPHAs XUMUS U JIp.), MexHuyecKue
(mporiecchl U amnmaparbl, CUCTEMbl KOHTPOJISL U YIIPaBJICHUsI, aBTOMAaTU3UPOBAHHbIE KOMIJIEKCHI,
MOJICIUPOBAaHME M ONTHMHU3ALUSA MporeccoB U Ap.). OOBEKTbI M METO/Abl OMOTEXHOJIOTHUU.
MuxkpoOuosornyeckoe Mporu3BoICTBO OMOJIOTMYECKH aKTUBHBIX BEIIECTB U npenapaTos. [lonsTue
OMOTEXHOJIOTMH KaK TEXHOJIOTMYECKOTO IprUeMa MOoITydeHUs] MOJU(PHUIIMPOBAHHBIX OMOO0OBEKTOB C
LEeNbl0 TPUJAHUS UM HOBBIX CBOWCTB W/WJIM CIIOCOOHOCTH IPOU3BOJUTH HOBBIE BEILIECTBA.
OcHOBHBIE 00JIACTH TMPUMEHEHHs] COBPEMEHHON OMOTEXHOJIIOTUM M OCHOBHBIE €€ AaCIeKThI
(Omonornueckue, XMUMUYeCKUE, TEXHOJOrn4Yeckue). HayuHnbie 0CHOBBI HHKEHEPHOTO O(popMIIEHHUS
OouotexHojoruu.  IlepcrieKTUBBI ~ OMOTEXHOJIOTMYECKUX  MPOM3BOJACTB U YIPaBJIEHUE
OMOTEXHOJIOTMUECKUMH ~ TIpolieccaMH. TeXHHYECKHe CpelCcTBa s HU3MEPEHUs. OCHOBHBIX
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apaMeTpoB OMOTEXHOJIIOTHUECKHUX MPOIIECCOB, CBOICTB ChIPhS U POYKIIUH.

Pasznen 2. 'eneTnyeckasi MHIKEHEPHUS.

['eneTnyeckass MH)XEHEPHSI CIIYKUT AJIs [TOJIyYE€HUsI OPraHU3MOB C HY)KHbIMU KadecTBamu. Co-
3[aHH€ TeHEeTHYECKOW MH)KEHEPUU HEBO3MOXKHO ObUIO 0€3 CepuM OTKPHITUH, pe3yJbTaToM KOTO-
PBIX SBUJIACH pa3paboTKa METOJOB YIPABJICHUS HACIECICTBEHHOCTHIO KUBBIX OPraHU3MOB IMYTEM
IPOHUKHOBEHHUS] B MX IeHeTHYecKui ammapaT. K TakuM OTKpBITUSM ClelyeT OTHECTH Ipexne
BCETO:

— MOJIy4YEHHUE U30JIMPOBAHHOIO «XUMHUYECKU YMCTOro» reHa. [leppoHauanbHO I'eHbl MbITATUCH
BBIJIETIATH U3 COOTBETCTBYIOIIMX KJIETOK, HO IIOTOM OKa3aJloCh, UTO, 3Hasi CTPOEHUE, IPOILE MOJTY-
YaTh UX IIyT€M XUMHUYECKOIO M MOJIEKYJIIPHO-OMOJIOTHYECKOTO CUHTE3a. 3aTeM HEOOX0JUMO Obl-
JI0 pa3paboTaTh METOMKY BBEACHUS I'eHa B KIETKY. IIpuuém HyXHO ObLIIO HAYUMTHCSI HE MTPOCTO
BBOJIUTh T'€H B LIUTOILIa3My, a BCTpauBarh ero B mojiekyiny JIHK kierku Tak, 4roObl HOBasi MH-
dbopmarust Moria ObITh «IIPOYNTAHAY OMOCHHTETUYECCKHUM aIapaToM KIETKH, BEIPa0aThIBAIOIIINM
OeJIKH ¥ BOCIIPOU3BOIAIIMM I'€HbI IIPH JIeJIeHUH KiIeTKU. OCyIlecTBIEHHE 3TUX JBYX 3TAloB — I0-
Jy4YeHHE TeHa U BBEJICHHE €r0 B KIETKY — H COCTABJISIET OCHOBY TOW OTpaciii OMOTEXHOJIOTUH, KO-
TOpas MOJIy4nsia Ha3BaHUe TeXHOJIOTuU pekoMOMHaHTHBIX [THK;

— pa3paboTKy METOJOB «UYTEHHs» OMOJIOTMYECKON MH(pOpMaluu, KOTOpas «3alucaHa» B re-
Hax. JT1a pabota OblIa IpojenaHa aHrIMHCKUM yuéHbiM @. CeHrepoM U aMepUKaHCKUM YYEHBIM
VY. I'mn6eptom. 3a He€ yuénnie B 1980 r. Oput ynocroensl HobeneBcko mpeMun 1Mo XMMHH;

— OTKPBITHE CTPYKTYPbI U (PYHKIIMM F'€HETUUECKOTO ammapara KJIeTKH;

— OTKPBITHE MEXAHU3MOB PEKOMOMHAIIMKM TOMOJIOTHYHOM U HeromonoruyHou JJHK;

— oOHapyXeHue B OaKTepUalIbHBIX KJIETKaX BHEXpOMOCOMHBIX KoJbleBbiX JIHK, ciocoOHbIX
K perumkanuyd. OHU BrepBble ObUIM OOHApyXeHbl B Hayane 50-X IT. W TOJYYWIM Ha3BaHUE
“mnazmuy’. [Tnasmuasl 001agar0T CIOCOOHOCTHIO K @BTOHOMHOM OT XPOMOCOMBI PEIUIMKALUN U
CoJIepKaTcsl B KJIETKE B BUJE HECKOJIBKUX KOMUM. Pa3nuuarorcs mia3Mujipl 10 reHeTHYECKUM Jie-
TepMuHaHTaM. O4eHb Ba)KHO, YTO IJIa3MMJIbl 3-3a CBOUX MaJIbIX Pa3MEpPOB MOT'YT ObITh BblJIElIe-
HBbI U3 KJIIETKU B HEMTOBPEXKIECHHOM, HATUBHOM COCTOSIHUU;

— OTKpbITHE pecTpukTas u juras. B 1970 r. amepukanust C. Kemu u I'. Cmut ¢ cotpyaHuka-
MU BBIJICJIWIIN NIEPBYIO PECTPUKTA3y — (PEPMEHT, KOTOPHIN BBI3bIBAET TUAPOJIUTUUECKOE pacilen-
nenne JIHK B ctporo ompenenenHsix Mecrax. CyliecTBOBaHHE TakuX (PepMEHTOB-pECTPUKTA3
OBLJIO J10Ka3aHO B omblTax HiBeiapckux ydenbix C. Jlunna u B. ApOepa B xonue 60-x rr. C no-
MOIIBI0 PECTPUKTA3 T€H MOXKHO pa3pe3aTb Ha OTAeIbHbIE ()PAarMEHTHI, a C TOMOIIbIO JIMra3 MX
MO’KHO COEJIMHATh B MHOW KOMOMHAIIMU, KOHCTPYUPYS HOBBIM T'eH. B HacTosIiee BpemMsi onucaHo
MHOX€ECTBO (DEPMEHTOB, KOTOPBIE IPUMEHSIOTCS B TEHETUYECKON HHXKEHEPHH.

K nauvany 70-x rr. ObUM cPOPMYIHPOBAHBl OCHOBHBIE MPUHIMIBI (HYHKINOHUPOBAHUS
HYKJICMHOBBIX KHMCJOT M OENKOB B KHBOM OpPraHU3ME U CO3/1aHbl TEOPETHUYECKHE MPEANOCHUIKH
JUIsl BOSHUKHOBEHUS T€HETUYECKON MHKEHEPUH.

Pa3nea 3. Knerounasi nH:keHepusi.

Knerounass unxeHepus — pas3ien COBPEMEHHON OHMOJIOTMH, H3YYalOIIMWA mporecc M
MIOCJIEACTBHSI NIEPEHOCA BCEr0 WJIM 3HAUUTENBHOM 4YacTH T'€HETHYECKOrO0 MaTepuasna OT OJHOU
KJIETKH K JAPYTOH.

bazoBbIM METO/IOM KJIETOUHON MHXKEHEPUHU CIYKHUT CIHUsHUE (TuOpuau3anus) KIeTOK MUKpO-
OpraHU3MOB WJIM COMATUYECKUX KJIETOK KMBOTHBIX U pacTeHuil. CIusHUE KIETOK MOXKET OBbITh
IPOBEIEHO C MCIIOJIB30BaHUEM (PaKTOPOB CIUSHUS PA3IMYHOTO MPOUCXOXKACHUS: (PU3UUIECKOTO
(mepeMeHHOe 3JIEKTPUYECKOe WJIM MarHUTHOE I0JIE), XUMUYECKOro (KaTHOHBI, MOJIUITUIICHIIIHU-
KOJIb U JIp.), OMOIOTUYECKOTO (BUPYCHI).

PacTuTenbHble KIETKU NEpe] CIAUSHUEM NPEeBpaIlaloT B MPOTOIUIACTHI KJIETKH, JIMIICHHbIE
BHEIIIHEH JKeCTKOW KJeTouHoW cTeHkH. [locienyromuii CKpUHUHT MOJy4Ye€HHBIX THOPHIHBIX Kile-
TOK MO3BOJISIET 0TOOPATh T€ U3 HUX, KOTOpble 00bequHmIN TeHoMbl win ¢parmenTsl JJHK ponu-
TEJIbCKUX KiIeToK. KilerouHast MHKeHepHsl MO3BOJISET MOAy4aTh TMOpUIHBIC KISTKH UIIH JIaXke Iie-
Jble pacTeHusl (pacTeHHUs-pereHepaThl), CKpeluBas Mexay cobol ¢umoreHeTndecku (T. €. 3BO-
JIOLMOHHO) OTJAJIEHHBIE OpPraHu3Mbl. B ciydyae HEMOJIHOrO CIUSHUS KIETOK KJIIETKa-pPELUNHAEHT
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MOJIy4aeT OTACJIbHBIE YYaCTKH SIICPHOTO T€HETHYECKOr0 MaTepuala WM YacTH KJIETKU-II0HOpa
(opranenisl) ¢ 00pa3oBaHMEM aCUMMETPUYHBIX THOPHUIOB.

Kinerounas wHxeHepusi paciiMpseT BO3MOXKHOCTH MOJYYEHHUSI HOBBIX LIEHHBIX IITAMMOB
MHUKpPOOPTraHU3MOB, COPTOB KYJIbTYPHBIX PACTEHUN U MOPOJ CEIbCKOXO35MCTBEHHBIX )KMBOTHBIX,
JUISL CO3JaHUsl KOTOPBIX PaHEE HCIOJIb30BAIMCh METObI KIACCHUECKOW CENEKINH, TpeOyromue
JecATHIIeTU. 3a mocieHee BpeMs CO3/1aH Psii MEeXBUIOBBIX U MEXPOIOBBIX TMOPUIOB Tabaka,
KapTodens, ToMaTa W IPYrux pacreHuid. Vcmonp3oBaHUE NOCTHKEHUHN KIETOYHON WHIKCHEPHH
MO3BOJIUJIO  pa3paboTaTh TEXHOJOTMU TMOJNy4yeHUs: Oe3BUPYCHBIX pacTeHud (Hampumep,
KapTodes ) myTeM pereHepaIuu ejoro pacTeHUS U3 OJJHOW COMATHUYECKOUN KIICTKH.

Pa3nen 4. CTBOJIOBBIE KJIETKH.

CTBOJIOBBIC KJIETKU Pa3IeIAIOTCs Ha SMOpHOHabHbBIE cTBOJIOBBIE KieTku (DCK), koTopbie
BBIICTISIIOT U3 SMOPUOHOB Ha CTaJMU OJIACTOLIMCTHI, U peruoHaabHble cTBOJIOBBIE KieTku (PCK),
MOJTy4aeMble M3 OPTaHOB SMOPHOHOB Ha 0oJiee MO3THUX CTAIUSAX WIH U3 OPTaHOB B3POCIBIX
ocobOeil. [loaTOMy HX YacTO Ha3bIBAIOT B3POCIBIMU CTBOJOBBIMH KJIeTKaMHu. B pa3nuyHbIx
opraHax M TKaHSX B3pOCIOTO OpraHu3Ma CYIIECTBYIOT YaCTUYHO CO3PEBIIHME CTBOJIOBBIC KIIETKH,
TOTOBBIE OBICTPO JA03PETh U MPEBPATUTHCA B KIIETKU HY>KHOTO TUia. OHU HAa3bIBAIOTCS OJIACTHBIMU
KJIeTKaMu. Hampumep, 9acTUYHO CO3pEBIINE KJIETKH MO3Tra — 3TO HEUPOOIACThI, KIETKA KOCTH —
0CcTe00JIacThl U TaK Jajee.

Bce cTBOJIOBBIEC KJIETKH HE3aBUCUMO OT MX MPOUCXOXKIACHUS W UCTOYHUKA BBIJICTICHUS 00Ja-
AT YHUKaJIbHBIMU cBoWcTBaMU. OHU HE CHEIHATU3UPOBAHBI, TO €CTh HE UMEIOT KaKuUX-TuOo
TKaHecenu()UUeCKNX MapKepOB, OTBETCTBEHHBIX 3a BBIMOJHEHUE CHEIUATBHBIX (PYHKIUH, HO
criocoOHb!I AuddepeHInpoBaThes B Jt0ObIe CIIEMATU3UPOBAHHbIE KIETKH 1 00Pa30BbIBATh U3 OJI-
HOW NEPBOHAYAJIbHOW CTBOJOBOM KJIETKM JIMHUM N€HETUYECKH HUJICHTHUYHBIX KIETOK. X MOXKHO
KYJIbTUBUPOBATh B TEUEHUE JJIUTEIBHOTO BPEMEHHU.

OTnuune 3penbIX KIETOK OT CTBOJIOBBIX COCTOMT B TOM, YTO IEPBbIE OOBIYHO HMEIOT
OTPaHMYEHHOE KOJIMYECTBO LIMKIOB JAesieHus. [Iponecc co3peBanust CTBOJIOBBIX KJIETOK MPOTEKAET
B HECKOJBKO CTaJMi, YTO MPUBOJUT K BO3HUKHOBEHHUIO B OpPraHU3ME MOMYJSIUNA CTBOJOBBIX
KJIETOK pa3Nu4HON creneHu 3penoctH. OOpa3oBaHue comarnyeckux kierok u3 DCK uaer B
00Xxo1 opraHoreHe3a M MHOTHUX COOBITHUH, TPOUCXOMSIIMX IPU ECTECTBEHHOM pPa3BUTHHU
3aponbimia B Marke. UYem Oosiee 3penoil sBIsAETCS KJIETKa, TEM MEHBIIE BEPOSTHOCTh €€
MIPEBpAIICHHS B KJIETKY APYroro TUIIA.

Paspnen 5. TkaneBasi HH:KeHepus

B03MOXXHOCTh TUCTOTUIIMYECKOTO BOCCTAHOBJICHUS MOBPEXKICHHBIX TKaHEW W OPraHOB Mpe/i-
CTaBJISIET 3HAUYMTENbHBIA HHTEpec. COBpPEMEHHBIE METOJbl M3OJSALMU KJIETOK M MOAXOABl K UX
KYJIbTUBUPOBAHUIO TPEANOJIAraloT MCIOJIb30BAaHUE KaK CIENHUaTU3UPOBAHHBIX 3PEJbIX KIIETOK,
TaKk W UX MPEALIECTBEHHUKOB Ha JIOOBIX 3Tanax auddepeHnupoBkd. MHOrooodemarome nep-
CIIEKTHBBI Pa3BUTHS TKAHEBON WHKEHEPHUH CBA3aHBI C BO3MOKHOCTBIO HCIIOJIB30BaHMS B KAaU€CTBE
MCXOJIHOTO MaTepHuaya He TOJIbKO KCEHO- U aJUIOT€HHBIX MCTOYHHUKOB, HO U ayTOT€HHBIX KJIETOK.
[Ipu >TOM BBIJIEJICHHBIE CTBOJIOBBIE KJIETKHA MOXHO UMIUTAHTHPOBATH MAIIMEHTY B BUJIE CYCIIEH3UHU
WIH B CTPYKTYPHOM MaTpHKCE, UK TIOC/Ie KOMMUTHPOBAHUS X IN Vitro. Takoii moaxox B caMoM
OnmxaiiieM OyaqylieM MOXET CTaTh pealbHOM aJbTEepHATHUBOMN KJIACCHYECKOM TpaHCILIAaHTOJIO-
TUH.

[lepcniekTUBBI TPUMEHEHHUS KJIETOUYHBIX TEXHOJIOTHI BO MHOTHUX O0JACTSIX MEIUIIUHBI, BKITIO-
Yasi TPAHCIUIAHTALIMIO OPraHOB, UCIBITAHHUE JIEKAPCTBEHHBIX MPENapaToB, JIEYEHUE U BOCCTAHOB-
JIEHUE TTOBPEXKICHHBIX TKAHEH, OYEHb 3aMaHYHMBBI, HO JI0 HavaJa MOJTHOTO MCIOJIb30BaHUS TOTEH-
[[MaJIa KJIETOYHBIX TEXHOJIOTUN HEOOXOMMO Pa3pelInuTh CIEAYIONINE MPOOIEMBI:

— CTBOJIOBBIE KJIETKH JIOJKHBI OBITH IOCTYITHBI B JOCTATOYHBIX KOJIMYECTBAX;

— nuddepeHaIsa CTBOJOBBIX KJIETOK JODKHA OBITH CTPOrO HANpaBIEHHOW W crienuguy-
HOW;

— CTBOJIOBBIE KJIETKH JIOJKHBI OBITh )KU3HECIIOCOOHBI B OPraHU3Me PEIUIHCHTA;

— TIOCJIe TPAHCIUIAHTAIIMK CTBOJIOBBIE KJIETKH JIOJDKHBI OBITH CIIOCOOHBI MHTETPUPOBATHCS B
TKaHU PEeLMIUEHTA;
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— TPAHCIIAHTAHT JODKEH (PYHKLIMOHUPOBAThH B TEUEHUE BCEH )KU3HU PELIMITUCHTA,;

— TpPaHCIUIAaHTAallUs HE JOJDKHA HAHOCHTh KakKoro-mubo Bpela pPEeLUIHEHTY (BKJIIOuas
MMMYHHYIO pEaKklUI0 OTTOp)KEHHsA). B Hacrosiee Bpems TKaHeBas WHXKEHEPUs SIBIIIETCA
CaMOCTOSITENIbHBIM ~ OYpHO  pPa3BUBAIOLIMMCS  MEXIUCLUIUIMHAPHBIM  HAlpaBIECHUEM B
OMOTEXHOJIOIHH.

[Tomyyenue numeBoro Oenka. TexHONOrHs MOIYYEHUS M HCHOJIb30BaHUSA APOKKEBBIX
KyJbTyp B IHWIIEBOH NPOMBIIUIEHHOCTH. TEXHOJOTHS TMOJNy4yeHHs OENKOBO-BUTAMHHHBIX U
OEIKOBO-JIMIUAHBIX KOHLIEHTPAaTOB Ha OCHOBE Omomacchl Jpoxoked. [IpomsBoacTBo chupra.
Mukpoopraiusmbl, HCIIOJIb3yeMblE B IPOU3BOJCTBE cnupTa. I[luBoBapeHHe M BHHOAENUE.
buoxummnueckue OCHOBbI Ipouecca cOpakuBaHus. CyIIHOCT UM OCHOBHBIE  CTaIuM
TEXHOJOTMYECKOro Iporecca. XieOomekapHoe NpPOU3BOACTBO. IlIpuMeHeHHe IpOoAOKEBBIX
KYJBTYpP B Pa3IMYHbIX OTPACISAX MUIIEBOM OMOTEXHOJIOIHH.

buoxumuueckue ocHOBBI Tporecca cOpaxuBanus. Fcmons3oBanue (EpMEHTOB B
nepepabOTKe MOJIOKA, Msca. bBHOTEXHOJIOrMYECKHe IPOLECChl  IOJY4YeHHs  MHIIEBBIX
OpPraHUYeCKUX KUCIOT. IIpOIyKTHI OKHCIUTEIHHOTO OpOKEHUS: JMMOHHAs KHCIOTa, YKCYCHas
KHCJIOTa, IJIFOKOHOBAs KHCIO0Ta; MOJIOYHOKHUCIOE OposkeHHEe M OMOTEXHOJIOTUS 3aKBAaCOK U
OaKTepHabHBIX MPENapaToB MOJIOYHOKUCIIBIX MUKPOOPTAaHU3MOB: TOMO(EPMEHTHOE OpOKEHUE U
rerepodepMeHTHOE OpoxkeHue. TexHonorus OakTepUalbHBIX IpPENapaToB MOJOYHOKHCIBIX
MUKpPOOPraHU3MOB. TEXHOJIOrMsI MPUTOTOBJIIEHHUS U HCIIOJIB30BAHMS 3aKBACOK HA YHCTHIX
KyJbTypaX  MOJIOYHOKMCJBIX  MHMKPOOPraHM3MOB B MOJIOYHOM  NPOMBILUIEHHOCTH.
MukpoOrosornyeckuii KOHTPOJIb Ka4yeCTBa 3aKBACOK.

[Tonmyyenne OMOJOTMYECKH AKTUBHBIX JOOABOK K MHMIIE U MUIIEBBIX 100aBOK METOAAMHU
OMOTEXHOJOIMH. bBHOTEXHOJOrMYEeCKHMEe MPOLECChl  IONYYEHMs] IUILEBBIX  KpacuTesei.
buorexnonoruyeckue IPOLIECCHI MOJTy4YeHHUs UHTEHCUBHBIX MOJICJIACTUTENEH u
caxapo3amMeHuTenell, ycunutened  Bkyca. IlonydyeHue — mpenaparoB  HYTPULIEBTHUKOB,
napagdapMaleBTUKOB U MIPOOMOTHKOB MeToJaMu OnorexHonoruu. HamnpaBieHus: ucronb30BaHUs
BAJl B TexHONMOTHH (DYHKITMOHAIBHBIX MPOYKTOB ITUTAHMUSL.

Pa3znea 6. KinonnpoBanue.

KnonupoBanue — npouecc co3ganus kinoHoB. KiioHamu B OMOJIOrMHM Ha3bIBAIOT OPraHU3MBI,
UMEIOILME COBEPLICHHO O/IMHAKOBBIN I'€HOTHII, T.€. HA0Op IeHOB.

B xoMmOuHanuu ¢ MeToJamMHu TpaHCTeHe3a KIOHHPOBAHHWE OTKPHIBAET OTPOMHBIE BO3MOXK-
HOCTH JUIsl TEHETHUECKOW MOJU(HUKAIIMA TEHOMOB MUKPOOPTraHU3MOB, PACTEHUH U )KUBOTHBIX. B
IpoLecce KIOHUPOBAHUS IOCTUTaeTCsl BOCIPOU3BEIEHNE TOIO MJIM MHOTO )KMBOIO OOBEKTa B Ka-
KOM-TO KOJIMYECTBE KOMUM. /{151 reHETMKOB pacTeHU! NOJy4EHHE KIIOHOB HE COCTABIISIET HUKAKUX
npo0OsieM. ATTOMUKCUC — HE YTO MHOE, KaK crielu(puIecKuil crnocod pa3MHOKEHHUSI, TO3BOISIFOIINN
M0JIy4aTh TEHETUYECKUE KOTMA MAaTEPUHCKOTO OpraHu3Ma.

Ecnan moOyio pacTUTENbHYIO KIETKY JHUIINTH MPOYHONW 000JOYKH, a TTIOTOM 00paboTaTh
POCTOBBIMM (PAKTOPAMH, OHA HAUWHAET JIEIUTHCS, 00pa3ysl KOJIOHUH KIJIETOK, KaJUIyC, U3 KOTOPBIX
KaXK7asi MOKET JaTh Havyajlo LEJIOMY pacTeHHIO0. ['€HeTHKH JKUBOTHBIX IMOJY4YalOT KJIOHBI, €CIH
KUBOTHBIE PA3MHOXKAIOTCS APTEHOI'€HE30M, TO €CTh OECIObIM IyTeM, 0e3 MpelIecTBYIOIEro
omonoTBopeHus. [loay4yaroT KJIOHBI M B 3KCHEpUMEHTalIbHON 3MOpuonoruu. Eciau 3apoapiin
MOPCKOTO €)Ka Ha paHHeH cTajguu IpoOJieHHs pa3[esiuTh Ha COCTABIIAIOLIME €ro KJIEeTKH — Ona-
CTOMEpBI, TO U3 KAXKIOro OJlacToMepa pa3oBbETCS LENbIil OpraHu3M. Y 4eloBeKa M3BECTHBI CIIy-
Yyayu CBOEOOPA3HOTO €CTECTBEHHOI'O KIOHHPOBAHUA. DTO TaK HAa3bIBAEMbIE OJHOsIIIEBbIE OIU3HE-
Ibl, KOTOPbIE€ BOSHUKAIOT CPABHUTEIBHO PEIKO M3-3a pa3/IeNIeHUs OIJIOIOTBOPEHHOM SIMIIEKIIETKU
Ha JiBa OjacTomepa, Kax /bl U3 KOTOPBIX TOTOM Pa3BUBAETCS CAMOCTOSTENBHO.

Paznen 7. OcHoBHbBIE cOCTaBJsSIIONIE OMOTEXHOJIOTHYECKOro mpoiecca.

OCHOBHBIMH KOMITOHEHTaMH OMOTEXHOJIOTHYECKOT0 Mpoliecca SBISIFOTCA OMOIOrMYeCKH
areHt, cyOcTpar, COBOKYIHOCTh YCTPOMCTB Ui YIpPaBJICHUS MPOIECCOM U II€JIEBOM MPOIYKT.
Metoznonorus, KOTOpas OOBIYHO HCIOJB3YeTCs, CBs3aHAa C CEJeKUUeH HYXHBIX (opMm
MUKpPOOPTraHU3MOB M3 UMEIOLIUXCS B MPUPOE, MoaupUKaled MUKPOOPTaHU3MOB C ITOMOIIBIO
MyTalui WIA U3MEHEHUEM HX C IIOMOIIbI0 T€HETUYECKON MHKEHEPUH. BO MHOTHMX TEXHOJIOTHUSX
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UCTIONBb3YeTCsT HE LEJbIi MUKPOOPTaHM3M, a BbIIEJICHHBIE U3 HEr0 M OYMIICHHBIE ()EepPMEHTHI.
Nmeercs 0oJbIIoe KOIMYECTBO MHPOPMAIIUK 110 KPYITHOMACIITA0OHOW HapaOOTKe, BBIACICHUIO U
OUYHUCTKE OT/AEIBbHBIX (DEPMEHTOB M MX CTAOMIM3AIMM B MCKYCCTBEHHOW cpene. JlocTUTHYB 1O
OKOHYAaHUU OMOTEXHOJOTMYECKOTO IMpoliecca KeIaeMoro pe3yjbTaTra, HalpuMep HaKOIUICHHS B
peakTope Oromacchl HJIM JAPYroro IEeNeBOro MpOAyKTa, B OOJBIIMHCTBE CIIy4aeB HEOOXOAUMO
HY>KHBIM MPOIYKT OTIEIUTh OT KOMIIOHEHTOB, COJIEpKalIuXcsa B BOJHOU (pase. DTOT ueTBepTHIN
3Tan OMOTEXHOJOTHYECKOTO IMpoIecca, Ha3BaHHbIM MPOLIECCOM BBIACIEHUS M OYUCTKHU IEJIEBOTO
NPOAYKTa, MOXET OBbITh TEXHHYECKH TPYAHOBBINOIHUMBIM U  JoporocrosimiuMm. OH
NEPBOHAYAILHO CBOAMTCS K Pa3JeNICHHIO COACPKUMOro OMOpEeakTopa Ha KHUIKYI0 U TBEPAYIO
da3pl ¢ mocneayrouleil KOHLEHTpalued M OYMCTKOM HYXHOro mnpoaykra. llpomecc o0ObraHO
coCTOUT O0Jiee YeM U3 OIHOM CTauu.

Pa3znen 8. KyabTuBnpoBanue 6aKkrepui.

OO1Me MPUHIUIBI TIpoLiecca BhIpAIMBaHKs IN VItr0 MUKPOOPraHU3MOB KJIETOK PacTCHHH U
JKUBOTHBIX MPAKTUYECKH MAJIO YE€M OTJIMYAKOTCS, [I0O3TOMY €r0 MOYXKHO PacCMOTPETh HA MpUMEpE
KYJIbTUBUPOBaHUS OaKTEpuil.

KynbruBupoBanue mnpoayieHTa oObIYHO Ha3bIBatOT (epmeHTtanueid. OHa MOXKET ObITh
a’po0HON M aHa’pOOHOH, TIIyOMHHOW M TMOBEPXHOCTHOM, MEPUOJMYECKOW W HEMPEPHIBHOM, C
UMMOOHUITM30BaHHBIM MPOAYIIEHTOM U HAXOASIIUMCS B CYCIIEH3UH U T.1I.

Poct KynpTypbl MOXKHO OXapakTE€pU30BaTh BPEMEHEM YJIBOCHHs KOJIUYECTBA KIIETOK HIIU
O6uomMaccel. OHAKO TH BEIMYMHBI MOTYT pa3inyaThCsl, TaK Kak OromMacca MOXKET YBEIUYUBATHCA
u 0e3 JeseHns KIeToK. PocT uncna KieTok conpoBOXKIaeTCsl U3BMEHEHUEM COJIep KaHus OMONoau-
MepoB B buomacce, B yactHoctu JJHK u PHK. {5 koau4ecTBEHHOM XapaKTEePUCTUKU POCTA Kile-
TOK AHAJIM3UPYIOTCSI OCHOBHBIE IAPAMETPBI POCTA: yJEIbHAsA CKOPOCTb POCTa, BPEMS YABOCHUS,
CTEMEeHb Pa3MHOXKEHMsI, MeTabonnueckuil 3h(eKT, BIMIHUE KOHIEHTpPAIMU CyOcTpaTa Ha CKO-
PpOCTB pocTa.

[locne nmonagaHust KJIETOK B CBEXKYIO MOJHOLIEHHYIO CPEy OHU HE Pa3MHOXKAIOTCS Ccpasy,
IPOXOJUT ONPEEIICHHBIM Nepruos, Ha3biBaeMblil Jjar-¢a3oii. CiycTsi HEKOTOpOE BpeMs KIIETKH
HAUMHAIOT TMPUCIOCAONMBATBCS K OKpYXaromied cpeae. B 3TOT MOMEHT akTHUBU3UPYIOTCA
(epMEHTBI, BO3paCTaeT KOJIMYECTBO HYKJIEMHOBBIX KUCIOT, ocobenHo PHK, uto Heobxonumo aiist
OouocunTe3a 6enkoB. OAHUM U3 METOJOB HCCIEIOBaHHS Mpollecca KyIbTUBHUPOBAHUS SBISETCS
MaTeMaTUYeCKOe MOJIEIUPOBAHUE, OCHOBAHHOE Ha IMOJIYYEHHH alre0pandecKux COOTHOLICHHUM
MEXIYy BXOJHBIMA U BBIXOAHBIMM TIepeMeHHbIMU. K BaXXHBIM aclekTam TNpPUMEHEHUS
MaTE€MaTUYeCKNX METOJOB MOJEIUPOBAHUS OTHOCHUTCS BO3MOXHOCTh IPOTHO3UPOBAHMS
OCHOBHBIX IIOKa3aTeJiell Npolecca KyIbTHUBHUPOBAaHUSA KIETOK. lIpuMeHeHHe MaTeMaTHYecKux
METO/IOB IIO3BOJISIET COKPATUTh CPOK OCBOEHHsI HOBBIX IIPOLIECCOB KYJIbTUBHPOBAHUSA U
UHTEHCU(UIIMPOBATH UMEIOLINECS TPOLECCHI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHU

Bun yuebHol paboThl OO6pazoBarenbHble TEXHOJIOTUN
Jlexuun DJEKTPOHHBIE MaTEPUAIbl, UCIIOIb30BAaHUE
MYJIBTUMEAUMHBIX CPENICTB, pa31aTOYHbI MaTepHall
[IpakTnueckue 3aHATHS PabGota MambiMM TpynmaMu, OOCYXIEHME U aHaIM3

OpCAIOKCHHBIX BOIIPOCOB HUX AYAUTOPHLIX 3aHATUAX,
WHIWBUAYAJIBHBIC NOKJIAAbl, TCCTUPOBAHUC

CamMoCTOSTEeIILHBIC pa6OTBI 3aHII/ITa W IPpE3CHTalNA pE3YJIbTAaTOB CAMOCTOATCIIBHOT'O
HUCCICOOBAaHNA Ha 3aHATHAX

6. @OH/1 OLIEHOYHBIX CPEACTB TUCITHIIJIMHBI
6.1. IlacopT oHAA OLIEHOYHBIX CPECTB MO AUCHUIINHE «OCHOBBI
OMOTEXHOJIOr VD)
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KonTtponupyemsie pa3aeisl (TEMBbI) Kon O11eHOYHOE CPEICTBO
Ne | muCHUMIIMHBI KOHTPOJMPYEM | HAaWMMEHOBAHHUE KOJI-BO
n/m oif
KOMIIETEHINH
OcHOBHBIE TEpPUO/bl BO3HUKHOBEHHS, pedepar 6
CTaHOBJICHUS u pa3BUTHS TEeCT 8
1 6I/IOTCXHOJ101:I/II/I. OO6nacTu npuUMEHEeHUs VK-2: OITK-5 BOIIPOCHI K 3a4eTy 5
COBPEMEHHOM OMOTEXHOJIOTHU u
OCHOBHBIE €€ acleKThl (0MoJornyecKue,
XUMHYECKHUE, TEXHOJOTHICCKUE).
['eHeTrveckas HHKEHEPUS VYK-2; OIIK-5 | pedepar 3
2 TECT 12
BOIPOCHI K 3a4eTy 4
Knerounas uaxxeHepus VYK-2; OIIK-5 | pedepar 3
3 TECT 12
BOIIPOCHI K 3a4ETy 9
CTBOJIOBBIE KJIETKU YK-2; OIIK-5 | pedepar 5
4 TECT 16
BONPOCHI K 3a4eTy 7
TkaneBast UHKEHEPUS VYK-2; OIIK-5 | pedepar 5
5 TECT 14
BOIIPOCHI K 3a4ETy 8
KiionupoBanue. YK-2; OIIK-5 | pedepar 4
TECT 14
6 BOIPOCHI K 3a4eTy 8
OcHoBHbIe cocTaBistomue OuotexHo- | YK-2; OIIK-5 | pedepar 3
7 | lorueckoro nporecca. TECT 5
BOIIPOCHI K 3a4ETy 3)
KynbruBupoBanue 0akTepHii. YK-2; OIIK-5 | pedepar 2
8 TECT 9
BOIPOCHI K 3a4eTy 4
6.2. Ilepeyens BONPOCOB /sl 3a4eTa
1. Kewm u xoraa 6buT BBeieH TepMuH “OnotexHosorus™? (YK-2; OITK-5)
2. Yro uzyuaet 6morexuonorus? (YK-2; OITK-5)
3. HazoBute ocHOBHBIE 3Tamnbl pa3sutus ounotexuonoruu? (YK-2; OITK-5)
4. KT0 M3 y4eHbIX BHEC HAaUOOIBIINI BKJIAJ] B pa3BUTHE OMOTEXHOJIOTUU?
5. C xakumu Haykamu cBsizana 6uorexHomorusn? (YK-2; OITK-5)
6. Yro takoe MexaucuuIIMHapHas oonacts Hayku? (YK-2; OITK-5)
7. TlpuBenmute npumepbl MexaucHuILTHHAPHBIX HayK. (VYK-2; OTIK-5)
8. Uro takoe reneruueckas umkeHepus? (YK-2; OITK-5)
9. Kakue OTKpBITHS COCOOCTBOBAIM MOSBICHUIO M Pa3BUTHIO M€HETUYECKOM MH)KEHEpUu?
(YK-2; OIIK-5)
10. Ko siBnsieTcsi OCHOBOIOJIOKHUKOM TeHeTrueckoi nmkenepun? (YK-2; OITK-5)
11. Ha3zoBuTe OCHOBHBIC ATAITbI IPOBEICHUS TexHoIorun pekomounanTHeix JJTHK. (YK-2;
OIIK-5)
12. Yro uzyuaer kinerounas umkenepusn? (YK-2; OITK-5)
13. Uro Takoe reTepoKapuOHBI M B YeM HX OTIH4YHe OoT NosoBbIX TnOpunoB? (YK-2; OITK-5)
14. Kem ObLI MOJTy4YeH TIEPBBIA MEKBUIOBOM THOpu pacTuTenbHbIX KieTok? (YK-2; OIIK-5)
15. Kakue mpeumyliiecTBa MMeeT KJIETOYHAs MHKEHEpHs IMepesl KIACCUYECKHMMM METOJaMH

cenekiuu? (YK-2; OITK-5)
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16.
17.
18.
19.
20.

21.
22.

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.

B 4yem oTiMuMe MONMUKIOHATBHBIX M MOHOKJIOHAIBHBIX anTuTen? (YK-2; OITK-5)

Kto BriepBbie moyunin MoHokaoHanbHbIe aHTHTEeNa? (YK-2; OIIK-5)

Ha3oBuTe 0OCHOBHBIE 3TAllbI MOTYUYECHUSI MOHOKIOHANBHBIX aHTUTel. (YK-2; OITK-5)
KakoBa poiib aHTHHANOTHITNYECKHUX aHTUTEN B opranusme? (YK-2; OIIK-5)

Kakue BemecTtBa HaspiBatoT ranteHamu? [lepeuncinure ux ocHoBHbIE cBoiicTBa. (YK-2;
OIIK-5)

Kakumu cBoricTBamu 001a1at0T pa3Hbie BHIbI CTBOJIOBBIX KieTok? (YK-2; OITK-5)

Kakue mpo0sieMbl BOSHUKAIOT MPH TOTYYECHUN ¥ IPUMEHEHHH CTBOJIOBBIX KieTok? (YK-2;
OIIK-5)

Kakue c0oXHOCTHM MOTYT BO3HHMKATh IPH TpaHCIUIAHTAIMu TKaHed W opranoB? (YK-2;
OIIK-5)

Kakue noaxosl UCMONB3YIOTCS ISl TOTYyYEHHS KJIETOK M TKaHEeH C LEeNbI0 UX TPpaHCIUIaH-
tarun? (YK-2; OIIK-5)

PaboThl KaKuX Yy4EeHBIX B 00JIACTH TKAaHEBOW MHKEHEPUU MOXKHO HA3BaTh MMOHEPCKUMHU?
(YK-2; OIIK-5)

UYrto Takoe TpaHCTEeHE3 U KaKoBa €ro poJib B coBpeMeHHOo# onorexnonoruu? (YK-2; OINK-
5)

HazoBuTe OCHOBHBIE 3TAllbl MOJIYYEHHs TpaHCTeHHBIX opranu3moB. (YK-2; OITK-5)

Yro takoe kionupoBanue )KUBOTHBIX? (YK-2; OIIK-5)

HazoBute ocHOBHBIE 3Tanbl kiaonupoBanus. (YK-2; OIIK-5)

[Tepeuncinte OCHOBHBIC KOMIIOHEHTHI OMOTEXHOIOTHYecKoro mnporecca. (YK-2; OITK-5)
Ha yem ocHOBaHO MaTeMaTH4eCcKOe MOJEIMPOBAHUE Mpolecca KyJIbTUBUPOBAHUS OaKTe-
puii? (YK-2; OIIK-5)

KTo U3 poccuiickux y4eHbIX SBJISETCS OCHOBOIMOJIOXHUKOM B pa3pabOTKe U MPUMEHEHUU
MaTeMaTHYECKUX METOJIOB IS OnucaHus npoiieccoB KynbruBupoBanus? (YK-2; OITK-5)
Hanumure ypaBHeHue MaTepuaslbHOrO OanaHca Jjsi cyOcTpaTta, OMoMacchl W MPOAYKTa
metaboau3ma. (YK-2; OITK-5)

HazoBute akTopsl, BIUSIONINE HA POCT M OMOCUHTETUYECKYIO0 aKTUBHOCThH IPOAYIICHTA.
(YK-2; OIIK-5)

Ponp renHoit mmxeHepuu B (pyHAaMEHTaIbHOW U IKCHEPUMEHTAIBHON OMOTEXHOJIOTHU.
Tpancrennbie opranusmsl 1 ux npumenenue. (YK-2; OIK-5).

[ToBbIIeHNE YCTOMYMBOCTH pacTeHUil K aOMOTHMUYECKMM M OMOTHYECKUM (aKTOpaMm MeETo-
JlaMU TeHHOW UHKeHepuu u TkaneBoi cenekiuu (YK-2; OITK-5).

OcHOBHBIE HaNPaBJICHUS U MEPCIEKTUBBI CO3JaHUS TPAHCTEHHBIX COPTOB CEIbCKOXO3sIH-
crBeHHbIX pactenuit (YK-2; OITK-5).

[Mony4enue u npuMeHeHue TpancreHHbix apoxokeit (YK-2; OITK-5).

['enno-umxeHepHsie Bakiuubl (YK-2; OITK-5).

TpaHcreHo3, ero OCHOBHBIE 3Talbl U OCOOCHHOCTH NpPU TMOJYYECHUM Pa3IMYHBIX BHUJIOB
TpaHcreHHbIX )KUBOTHBIX (YK-2; OITK-5).

DUTOropMOHBI KaK OCHOBHAsl peryistopHas cucrema pacteHuil. Knaccupukanus ¢uro-
ropmonoB. (YK-2; OITK-5).

OcobenHocTr MeTaboaM3Ma, TpaHCIopTa U (PU3HOIOrHYecKoe AEUCTBUE (PUTOTOPMOHOB.
Hcnonp3oBanue GUTOropMoHOB B KynbType in vitro (YK-2; OITK-5).

KionanpHOe MUKpOpa3MHOKEHHE PacTeHUH B KyJIbType iN Vitro. ®akTopsl, BIUSIOIIUE HA
3 PEKTUBHOCTH KIIOHATBHOTO MUKpopa3MHoxeHus pactenuit (YK-2; OITK-5).

DTarnel MOJy4YeHHUsT PaCTeHUH B KylbType IN Vitro. OCHOBHBIE TPYIHOCTH U CIIOCOOBI MO-
BBIIICHUS (G PEKTUBHOCTH KJIOHATBLHOTO MUKpopasMHoxenus (YK-2; OITK-5)..

MeTozp! 0310pOBIIEHUS TOCAIOYHOTO MaTepuaa (TepMOoTepamus, METO/l ATMKAIbHBIX Me-
puctem, xumuotepamnusi). (YK-2; OITK-5).

MeTtoap! KOHTPOJIS BUPYCHOM MH(EKIHU B MPOLECCEe 030POBICHUS U Pa3MHOXKEHHUS T10-
CaJIOYHOT0 MaTepuaina (MeToJ UMMYHO(PEPMEHTHOTO aHallu3a, METOJl ANEKTPOHHONH MHK-
pockonun) (YK-2; OIIK-5).
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47. TloHATHE TOTHIIOTEHTHOCTH pacTHTENbHOU KieTku. Knerounas aenuddepenmmanus u
ycaoBus mepexona K auddepeHimanui KauTyCHBIX KJIETOK B KyinbType in vitro. (YK-2;

OIIK-5).

48. OcHOBHBIE TUIIBI MOP(OTreHe3a B KyJIbType KaurycHbIX KiaeTok (YK-2; OIIK-5).

49. BUOTEeXHONOTHS TIPH PEIICHUU MPOOJIEM IKOJIOTHH M JTUKBHIAIUU HETATUBHBIX aHTPOIIO-
TeHHBIX BO3JEHCTBHIA Ha oKpy:karomryto cpeny (YK-2; OIIK-5).

50. ITpuHIMTIBI TPUMEHEHUST OMOIOTHYECKUX areHTOB Il Aerpafanuu kcenoomorukos (ITK-

1,2, 14).

6.3. llIkaja onieHOYHBIX CPEACTB

YpoBHM OCBOE-
HUSI KOMIIETEH-
U

Kpurepuu onienuBanus

OueHnounbie
cpenctBa (KOJI-BO
0aJlIOB)

IIpoBUHYTBII
(75 -100 6anoB)
«3a4TEHO»

[Toxa3piBaeT TrIyOOKHE 3HAHUA TMpEaMETa. 3HACT:
OCHOBHBIC OMOTEXHOJIOTHUECKUE CIIOCOOBI TIOTYUYCHHS
MOJIC3HBIX JUIS YeJOBEKAa TMPOAYKTOB, HOBEHIIIHE
IOCTHKEHUS B obmactu OHMOTEXHOIOTHH,
TPaAUIIMOHHBIE  OMOTEXHOJOTHMYECKHE  ITPOIIECCHI,
UCIIONIb3YEMbIE B IHIIEBOW  MPOMBIIUICHHOCTH,
PacTEHUEBOCTBE, )KUBOTHOBOJICTBE, METUITMHE.
YMeeT MCIoJIb30BaTh TOJTYYCHHBIC 3HAHUS, MPHUBOISL
IIPU OTBETE COOCTBEHHBIC TIPUMEDPHI.

YMeeT MpOBOAWTH TEOPETHYCCKHE WCCICIOBAHNUS,
MOJIb30BAThCS CIPABOYHOM JIMTEPATYpod B 00JIacTU
OMOTEXHOJIOTHH; HUCIOJIh30BaTh TMOJYYCHHBIC 3HAHUS
IS aHanu3a AKCIIEPUMEHTAIBLHBIX JaHHBIX;
CaMOCTOSITCIILHO BBIOMPATh TEXHUYECKHE CPEIICTBA,
palMoHANIbHYI0O CXEMYy [POU3BOJICTBA  33/JIaHHOTO
MPOJYKTa;, ONTUMHU3HPOBATh COCTAaB IHTATEIBHBIX
Cpel W YCIOBHUS KYJIbTUBHPOBAHUSA IPOIYLIEHTOB;
PACTUTENBHBIX W JKUBOTHBIX KJIETOK, OIICHHBATH
TEXHOJOTHYECKYI0 3(h()EeKTHBHOCTh MPOU3BOJCTBA U
BHOCHTH MPEIIOKEHUS TI0 UX YCOBEPIIICHCTBOBAHHUIO.
Bnageer HaBbIKaMu aHaiM3a COBPEMEHHOTO COCTOS-
HUST OMOTEXHOJIOTMYECKOTO IPOM3BOJICTBA, HAYKH U
TEXHHUKHU, CBOOOJHO BIaJIe€T TEPMUHOIOTHEH H3 pa3-
HBIX Pa3J/IeJIOB JTUCITUTUINHBI.

Bnageer HaBbIKAaMH CaMOCTOSITENIBHOTO — PELICHUS
HAyYHBIX, MHKCHEPHBIX W TIPOU3BOJICTBCHHBIX 33724 B
obnactu OMOTEXHOJIOTHH; OITBITOM
MHUKPOOHOJIOTHYECKUX, 0OTEXHOJOTHYECKUX H
AHAJIUTUYECKUMX METOJOB HCCIENOBAHUS, METOIaMHU
OYMCTKA W  CTEpWIM3AIlMM  BO3JyXa, BO3IYyXa,
MOMEIIEHUH, MaTepuasos, MPUTOTOBIICHUS U
CTCpWIM3AllMN  THMTATEIBHBIX  CpPel,  METOoJaMHu
MPOBEJICHUS CTaHJIaPTHBIX HCIBITaHUI o
OTIpPE/ICNICHUIO  KayecTBa CHIPbS W IMPOJYKIIUH,
METOJIJaMU TEXHUYECKOTO KOHTPOJISI 32 COON0OIEHUEM
TEXHOJIOTHYECKOMN JIIUCIIATUINHEI B YCIIOBUSX
JENCTBYIONIEro OMOTEXHOJIOTHYECKOTO IPOU3BOJICTBA.

TecToBbIE 3a/1a-
HUS

(30-40 6amioB);

pedepar (7-10
0aJIoB);

BOIIPOCHI K 3a4€eTy
(38-50 6am0B).

bazosniit

XOpoIo 3HaeT NMPeAMET, OJJHAKO ITH 3HAHUS OTpaHU-

TecToBple 3ama-
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(50 -74 6amna) —

«3a4TCHO»

4YeHbl 00BEMOM MaTepHalia, MPEACTABICHHBIM B y4eO-
HUKE. 3HAET: OCHOBHBIE OMOTEXHOJIOTHYECKUE CITOCO-
OBl TIOJYYEHUS! THIIEBBIX MPOJYKTOB; JTOCTUKCHUS B
ob0nacT OMOTEXHOJIOTHMH B IMHIIEBOW MPOMBIIIICHHO-
CTH; TPAJUIMOHHBIC OMOTEXHOJIIOTUYECKUE MPOIECCHI,
UCTIOJIb3YEMbIC B TUIICBON TPOMBIIIIIICHHOCTH.

YMeeT HCIoib30BaTh MONYYCHHBIC 3HAHUS, MPUBOISL
IpPUMEpPHl U3 TEX, YTO MMEIOTCS B y4eOHUKE. YMeeT
UCIIOJIB30BaTh MOJYYCHHBIC 3HAHMS JUIS aHaIM3a KC-
MEPUMEHTAIBHBIX JIAHHBIX; ONTUMHU3UPOBATH COCTAB
MUTATENBHBIX CPEJl U YCIIOBUS KYJIbTUBUPOBAHHUSI TIPO-
IYLIEHTOB, PACTUTEIbHBIX M JKUBOTHBIX KJIETOK, OIIE-
HUBaTh TEXHOJOTHYECKYIO 3(h(HEKTUBHOCTH MPOU3BO/I-
CTBa.

Brnaneer TepMuHOIOTHEH, Nenas ONIMOKU; TIPU HEBEP-
HOM YIOTPEOJICHUH caM MOKET X UCIIPABHT.
Braneer HaBbIKaMH pPEIICHUS HAYYHBIX, HHKCHEPHBIX
U TIPOM3BOJICTBEHHBIX 33/7a4 B 00JacTH OMOTEXHOJIO-
UM, aHATATHICCKUMH U OMOTEXHOJOTUICCKUMH Me-
TOJIAMH HWCCIICJIOBAHMSI, TPAKTUYCCKUMHU METOJaMH
OYMCTKH M CTCPWIM3AIHNU BO3JyXa, IPUTOTOBICHUS U
CTEpHIIM3AIIUHU MUTATEIbHBIX CPEl, METOJAaMHU TPOBE-
JICHUS CTAaHAAPTHBIX UCIIBITAHUN 110 ONPEICIICHUIO Ka-
YeCTBA ChIPbs ¥ MPOYKIIHH.

HUSI
(20-29 6amoB);

pedepar (5-6

OaJlIoB);

BOIIPOCHI K 3a4€Ty
(25-39 GanoB).

IToporossiii
(35 - 49 6amnoB)

«K3aYTCHO»

3HaeT OTBET TOJILKO Ha KOHKPETHBIH BOIPOC IO OC-
HOBHBIM OMOTEXHOJIOTUYECKUM CIIOCO0aM MOTyYCHHS
HOJIE3HBIX JUISL YelloBeKa MPOJIYKTOB, Ha JOMOJIHU-
TEJIbHBIE BOINPOCHI OTBEYAET TOJBKO C ITOMOIIBIO
HaBO/AIUX BOIPOCOB 3K3aMEHATOpA.

He Bcernma ymeer nmpusectu npasBwibHbIN pumep. He
BCErJja CaMOCTOSITENIbHO MOXKET HCIOJb30BaTh IOJIY-
YeHHbIC 3HAaHUS [UIS aHalU3a OSKCIIePHUMEHTATBHBIX
JAHHBIX; ONTHMHU3ALUU COCTaBa MHUTATENIbHBIX Cpel U
YCIIOBH KYJBTUBHUPOBAHUS TPOIYIIEHTOB; PAaCTUTEIb-
HBIX U JKUBOTHBIX KJIETOK, OLEHKH TEXHOJIOTHYECKOM
3P PEKTUBHOCTH MTPOU3BOJICTBA.

Cnabo BnaseeT TEpMUHOJIIOTHEN U HaBbIKAMU PELLIEHUs
HaYYHbIX, HH)XEHEPHBIX U NPOU3BOACTBEHHBIX 3ajay B
001acTH OMOTEXHOJIOTHHY, AHAIMTUYECKUMH B OHOTEX-
HOJIOTHYECKUMH METOJJaMH UCCIIEOBaHMUSL. .

TectoBbIE
HUA

(14-19 6annos);

3aj1a-

pedepar (3-4

Oaina);

BOIIPOCHI K 3a4€ETY
(18-26 6am0B).

Huskuit  (mormo-
poroBbiit) (KOM-
TIETCHITUS HE
copMHpOBaHa)
(menee 35 Oan-
JIOB) —

«HE 3a4TEHO»

He 3HaeT 3HauMTENBHON YacTH IMPOrPaMMHOIO Mare-
puana 1no OCHOBHbIM OMOTEXHOJOTMYECKUM crioco0am
MIOJIyYEHUS TOJIE3HBIX Ul YEJIOBEKAa IPOAYKTOB; HE
3HAET HOBEHIIINE JOCTHKEHUS B 00JIaCTH OMOTEXHOJIO-
T'HH; JIOMYCKAET CYIIECTBEHHbIE OIIMOKU B OTBETAX.

He ymeer nmpuBectn npaBuwibHbId npumep. He ymeer
IIPOBOAMTH TEOPETUUECKUE HCCIEN0BAHUS, I0JIb30-
BaThCsl CIIPABOYHOI JUTEpaTypoil B oOyiacTu OMOTEX-
HOJIOTUHU; HCIOJb30BaTh IOJTYYEHHbIE 3HAHUS JUISA
aHaJIM3a SKCIEPUMEHTAIbHBIX JAaHHBIX; CaMOCTOS-
TEJIbHO BBIOMPATh TEXHUYECKUE CPEJCTBA, pallMOHalb-
HYI0O CXE€MYy MPOM3BOJACTBA 33JaHHOTO MPOJYKTA; OII-

TecToBBIC
HUS
(0-13 6amnon);

3ajaa-

pedepar (0-2

Oamna);

BOTIPOCHI K 3aue-
TydK3aMEHY
(0-19 6amoB).
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TUMHU3UPOBATh COCTAB MUTATEJbHBIX CPEI U YCIOBHUSA
KYJIbTUBUPOBAHUSA TMPOAYLIEHTOB, PACTUTEIBHBIX U
JKUBOTHBIX KJIETOK, OIICHHMBATh TEXHOJOTHUYECKYIO d(-
(EKTUBHOCTh MPOU3BOJACTBA U BHOCUTH MPEIIONKCHHUS
110 UX YCOBEPIIICHCTBOBAHUIO.

He Binaneer tepmunonoruei. He Bnaneer HaBbIKamMu
pelIeHUs] Hay4YHbIX, MHKEHEPHBIX U IMPOU3BOJCTBEH-
HBIX 3aJa4 B 00JlacTH OMOTEXHOJIOTHH, METOJIaMH
MIPUTOTOBJICHUSA M CTEPWIM3ALMU MUTATEIbHBIX CPE/l,
OMOTEXHOJIOTHYECKUMU, MUKPOOUOJIOTMYECKUMH, aHa-
JATUYECKHUMH METOJIaMH HCCJICIOBAaHUI, METOJaMH
MPOBEICHUS CTAHJAPTHBIX HCIBITAHUN IO OIpeese-
HUIO KQYECTBA ChIPbSl U MPOJAYKIIMHU, MPAKTUYECKUMU
METOJaMH OYUCTKH M CTEPUIIU3ALMKM BO3/yXa, MOMe-
HIEHUM, MAaTEPUAJIOB.

7.  Y4yeOHO-MeTOAU4YecKoe M HHPOpMANMOHHOe  olecrnevyeHHe
TUCHUIIAHBI (MOIYJIs1)

7.1 OcHoBHasi y4yeOHasi JUTEepaTypAa:

1. Myparoa C.A., [Manuxun P.B. YMK no aucnumiuHe «OCHOBBI OHOTEXHOJOTHHY. —
MuuypuHck, 2025.

2.. buorexnomnorus. B 2 4. YacTe 2 : yueOHHUK U IPAKTHKYM ISl aKaJeMHUECKOro OakanaBpua-
ta / mox obmel penakumerr H. B. 3arockunoii, JI. B. Hazapenko. — 2-e u3f., ucmp. U 00, —
Mocksa : UznarensctBo FOpaiit, 2018. — 219 ¢. — (bakanaBp. Akagemuueckuid kypc). — ISBN
978-5-534-07409-3. — Tekct : anekrponnsii // DBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/423049

3. buorexuomorus: YueOnuk/ M.B.Tuxonos, E.A. Pyban, T.H. I'pssaeBa u 1p.; mox pex.
Axkan. PACXH E.C. Boponuna.- CII6.: THOP/I, 2008. — 704c.

4. CanykoBa, A. U. OcCHOBBl OHMOTEXHOJIOTHH : ydeOHO-MeToauueckoe mocobue / A. Y.
CanykoBa, A. A. Maromenosa, C. M. MypcaioB. — Maxaukana : [ar'AY wumenn
M.M. IxambynatoBa, 2020. — 98 c.— Tekcr: onektponHslii/ Jlanp : >310eKTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/159406. — Pexxum goctyma: s
aBTOPU3. NIOJIb30BATEIICH.

7.2 JlonoHUTe/IbHASI yueOHAasi JIuTepaTypa:

1. CkBopuona, H.H. OcHoBbl 6uoxumuu u monexkynspHoit Ouonoruu. Y. I. Xumnueckue
KOMIIOHEHTHI KJIETKU: yuyeOHoe mocodue. [DnekTpoHHbIi pecypc] — Inektpon. gan. — CII6. :
HUY UTMO, 2016. — 154 ¢. — Pesxxum pocryma: http://e.lanbook.com/book/91337

2. CanykoBa A.U., Maromenosa A.A., MypcanoB C.M. OCHOBBI OMOTEXHOJOTHH: yueOHO-
MeToaudeckoe nocodue. JlarectaHCKui rocyapCcTBEHHBIN arpapHblil yHuBepcuTeT uMeHu M. M.
JxamOynatosa, 2020 r., 98 ctp.

7.3.MeTonnyeckne yKa3aHusi 10 OCBOCHUIO TUCHUILINHBI
1. MypatoBa C.A., Ilanuxun P.B. YMK no aucruminune «OCHOBBI OMOTEXHOJOTHM». —
Mmuuypurck, 2025.
2. Myparosa C.A., [Tanuxun P.B. Meroandeckue yka3zaHust 1751 BBITOJTHEHUS Ja00paTOPHBIX
pabor mo gucuuiuinHe «OCHOBBI OMOTEXHOJOIMM» MJIsi OOYYarOUMXCsl IO HAIPABICHHIO
noarotoBku 19.03.01 buorexnonorus. - Muaypusck, 2025.
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7.4. UnpopmanmoHHbie M HUPPOBBIE TEXHOJIOTHH (IIPOrPaMMHOe
o0ecneyeHune, COBpeMeHHbIE MPO(PeCCHOHANbHBIEC 0a3bl JAHHBIX U

HHGpopMaLIMOHHBbIE CTIPABOYHBIE CHCTEMbI)

VueOnast aucuumimMHa (MOAYNB) NpPEAyCMaTpUBAeT OCBOCHHE WH(GOPMAIMOHHBIX H
UQPOBBIX TeXHONOTUH. Peann3anus muQpOBBIX TEXHOJIOTHI B 00pa30BaTEIbHOM MPOCTPAHCTBE
SBISIETCSL OJHOM M3 BaXKHEHINMX IeNiel o0pa3oBaHMs, [arolIed BO3MOXKHOCTH pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OO0yYaroIuxcs Kak OyIymuX BBICOKOKBATH(HIIMPOBAHHBIX
CTICIIUAJIFCTOB.

[udpoBbie TEXHOIOTUU MPENyCMaTPUBAIOT PAa3BUTHE HABBIKOB 3(h(PEeKTUBHOrO peuieHus
3a1a4  TPOQECcCHOHATBHOTO, COLHMATBHOTO, JMYHOCTHOTO XapakTepa C HCHOJIb30BAaHUEM
Pa3IMYHBIX BUJAOB KOMMYHUKALIMOHHBIX TEXHOJNOTUH. OcBoeHHE HUPPOBBIX TEXHOJIOTHH B
paMKax [aHHOW JUCHUUIUIMHBI (MOAYJNS) OPHEHTHPOBAaHO Ha CHOCOOHOCTH 0O€30macHO U
Ha/IJIeKaIUM 00pa3oM MoJy4aTh JIOCTYII, YIIPaBIATh, HHTETPUPOBATh, 0OMEHUBATHCS, OLICHUBATD
U CO3[aBaTh HH(POPMAIMIO C IOMONIBI0 IH(POBBIX YCTPOWCTB M CETEBBIX TEXHOJOTHH.
®opmupoBanue HU(GPOBOH KOMIETEHTHOCTH NpEANoiaraeT paboTy C JaHHBIMH, BJaJICHHE
MHCTPYMEHTAMH Il KOMMYHUKAIIHUH.

7.4.1 J1IeKTPOHHO-0MOJINOTEYHASI CUCTEMbI H 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (morosop na okazanue yciyr ot 03.04.2024
Ne 6/u (CeteBast 25ieKTpOHHASI OMOIMOTEKA)

2. baza naHHbIX 371eKTpoHHBIX HMH(MOopMannoHHBIX pecypcoB ®T'BHY IMHCXbB (morosop
1o 00ecnedeHuo 0CTyna K AMeKTpoHHBIM nHpopMannoHHbM pecypcam @I'BHY ITHCXB uepes
tepmuHan ynanentnoro poctyna (TY ®I'BHY LHHHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas OubmuoreuHas cucrema «HanmonanbHBIN UpPOBON pecypc «PykoHT:
Komnekmun «ba3obiii MaccuB» u «Komoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «InekTponHoe H31aTenbcTBo FOPAMTY (https://urait.ru/) (10roBop Ha okasaHue
YCIYT IO TPEIOCTABJICHUIO JOCTynma K oOpasoBarenbHOi miathopme OO0 «DneKTpoHHOE
m3narensctBo FOPAUTY ot 07.05.2024 No 6555)

5.  DmextpoHHO-OMOmMoreuynas cuctema «BepHamckuit»  (https://vernadsky-lib.ru)
(oroBop Ha 6e3BO3ME3HOE UCTIONB30BaHuE Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

6. basa manusix HOBb «HanmonanmpHast snextpoHHas OubOmuoreka» (https://rusneb.ru/)
(morosop o noaximoueHny k HOb u npenocrasnenun nocryna k oobsexkram HOb ot 02.02.2024 Ne
101/H3b/4712-m)

7. CornamieHue O COTPYIHHUYECTBE IO OKa3aHHIO OUOIMOTEYHO-MH(POPMAIIMOHHBIX U
COLMOKYJIBTYPHBIX YCIYT TIOJB30BATENSIM YHHMBEPCHTETa W3 YHCIA WHBAJIHIOB TI0 3PEHHIO,
CITa0OBUASIINX, HHBAIUOB APYTUX KaTErOPHIl C OTpaHUYEHHBIM JTOCTYNIOM K WH(OpManuu, Tuil,
UMEIOUINX TPYAHOCTH ¢ uTeHueM IuiockoneuaTtHoro tekcra TOI'BYK «TamOoBckast obmacTHast
yHUBepcalbHass Hay4Has OuOmumoreka wuM. A.C. Ilymxkunay (https://www.tambovlib.ru)
(cormamenue o corpyaauuectse oT 16.09.2021 Ne 6/m)

7.4.2. UudpopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CrpaBoynas mpaBoBasi cucrema KoncynsrantIntoc (10roBop MOCTaBKH, aganTaiui U
COIPOBOKICHUA K3eMIUIsApoB cucteM Koncynprantllmtoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIN nepuoanyeckuit cripaBouyHuk «Cucrema TAPAHT) (noroBop Ha yciayru
o conpoBokaeHU0 0T 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpeMeHHBbIe TPOo(deccHoHATIbHBIE 0a3bl TaHHBIX
1. baza fgaHHBIX HOPMAaTHBHO-TIPABOBBIX AaKTOB HH(OPMALMOHHO-00pa30BaTENIbHOM
nporpammel «Pocmeron» (moroop 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/
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WH(POPMAIMOHHO-aHAIMTUYECKUA TIOpTal B 00JIaCTU HAYKH,

2. baza nannbix Hayunoii snextponnoit Oubmmorekn eLIBRARY.RU — poccuiickuii

obpazosanus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiThie JaHHble DenepanbHON

https://rosstat.gov.ru/opendata

CITYXObI

TEXHOJIOTHH,

MEOULMHLL H

FOCYyJapCTBEHHOW CTaTUCTHUKH -

7.4.4. JInlileH3UOHHOE ¥ CBOOOIHO PaCIPOCTPaHsieMOe IPOrPaMMHOeE
o0ecrnevyeHne, B TOM YHCJIe O0T€YeCTBEHHOT0 IPOU3BOICTBA

T OOHAPYKEHUS
TEKCTOBBIX 3aMMCTBO-
BaHUI1 B yUeOHBIX U
HAyYIHBIX paboTax
«AnTtnmiarnat BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

v.ru/reestr/303350/?sp
hrase_id=2698186

Ne HammenoBanne Pa3pabotunk [10 | [JoctymHOCTB Ccruika Ha Enunetit | PexkBu3uTh moaTBep-
(mpaBoobmnana- (TMIIeH3HOHHOE, peecTp POCCHICKUX KTAIOIIETO JOKYMEH-
TeJNb) CB0OOO/IHO pac- nporpamm a1 OBM Ta (IIpU HAJIUYHN)
npoctpansemoe) | u B/l (npu Hanu4un)
1 Microsoft Windows, Microsoft JInueHnznoHHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk meii-
CTBUSL: OECCPOYHO
2 | AwnrtuBupycHoe mpo- | AO «Jlaboparto- | Jlunensuonunoe | https://reestr.digital.go | CyOnuieH3uoHHBIN
rpammMHoe obecrieue- | pust Kacnepcko- v.ru/reestr/366574/?sp norosop ¢ 000
Hue Kaspersky ro» hrase_id=415165 «Codrekcy ot
Endpoint Security mis (Poccus) 09.12.2024 Ne 6/,
O6usHeca CPOK JIEHCTBUS: C
09.12.2024 mo
09.12.2025
3 | MoiiO¢uc Cranmapt- | OOO «Hosbie Jluuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
HBIH - obJiauHbIe TeX- v.ru/reestr/301631/?sp «PyOukon»
OducHblit maker noJjorum» (Poc- hrase_id=2698444 o1 24.04.2019 Ne
U pabOTHI C TOKY- cus) 03641000008190000
MEHTaMH U MOYTOH 12
(myoffice.ru) CpPOK JieiicTBHs: Oec-
CPOYHO
4 OducHbIi maker AO «P7» JIunensuonnoe | https://reestr.digital.go Konrpakt ¢ 000
«P7-Oducy v.ru/reestr/306668/?sp «Codrekcy
(meckrorHast Bepcusi) hrase_id=4435041 or 24.10.2023 Ne
03641000008230000
07
CpoOK xeifcTBus: Oec-
CPOYHO
5 | Oneparmonnas cucre- | OOO "Bazaner | Jlunensuonnoe | https://reestr.digital.go Konrpakt ¢ 000
Ma «Anbt O6pa3oBa- | cBoGomHOE MpPO- v.ru/reestr/303262/?sp «Codrekcy
HHUE» rpaMMHoOe obec- hrase_id=4435015 ot 24.10.2023 Ne
nedeHue" 03641000008230000
07
CpoOK xeiicTBus: OGec-
CPOYHO
6 | [Iporpammuas cucrema | AO «Antumia- | JlunensuonHoe | https://reestr.digital.go | JInnensnoHHbI 10-

roBop ¢ AO «AH-
TUILIaruart» OT
23.05.2024 Ne 8151,
CpOK JEHCTBUSA: C
23.05.2024 o
22.05.2025
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7 Acrobat Reader Adobe Systems | CsoGoxHo pac- - -
- IIPOCMOTP JOKYMCH- IPOCTPAHAEMOC
ToB PDF, DjVU
8 Foxit Reader Foxit CroboHo pac- - -
- IPOCMOTP JOKYMECH- Corporation IPpOCTPaAHACMOC
toB PDF, DjVU
7.4.5. Pecypcbl HHPOPMALTHOHHO-TEJIEKOMMYHMKAIMOHHOM CeTH
«AHTepHeT»
1. CDTOwiki: 6a3a 3Hanuii mo mudpoBoit Tpanchopmariiu https://cdto.wiki/
2. Pexum nmoctyma:.garant.ru - cmpaBouno-npaBoBas cuctema «["’APAHT»
3. Pexxum  goctyma:  www.consultant.ru - cIpaBOYHO-TIpaBOBas ~ CHUCTEMa
«Koncynprant Ilmrocy
4. NASHOL.COM — Kuuru no 1opucnpyAeHIH U paBy [DiekTpoHHbI pecypc] - Pexum
nocryna: http://nashol.com/knigi-urisprudenciya-i-pravo/
5. Ilpennpunumarensckoe npaso: [Topran npaBoBoil MoAAEpKKU IPEIIPUHUMATENBCKON Jie-
ATENBHOCTH [DJekTpoHHbIH pecype] - Pexum mocryma: http://www.businesspravo.ru/
6. Caiit ZvonMonetok.ru - 06pa3ibl J0roBopoB 10 HeABHKHMOCTH [ DJeKTPOHHBI pe-
cype] - Peskum nocryna: http://zvonmonetok.ru/documents-4.html
7.4.6. llmppoBble HHCTPYMEHTBI, IPUMEHsIEMbIe B 00Pa30BaTeJIbHOM
npouecce
1. LMS-miardopma Moodle
2. Bupryansnas nocka Mupo: miro.com
3. Bupryansnas nocka SBoardhttps://sboard.online
4. Bupryansnas nocka Padlet: https://ru.padlet.com
5. O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru
6. Cepsucsl onpocos: Snaexkc ®opmbi, MyQuiz
7. Cepaucsl BuaeocBs3u: SHaekc tenemoct, \Webinar.ru
8. CepBuc coBMecTHOW paboOThl Hajx mnpoekTamu uist HeOonpmmx rpynn  Trello
http://www.trello.com
7.4.7. ludpoBble TEXHOJOTUHU, IPUMeEHsIEMble TIPU U3yYeHUHU
JTUCHHUILIHHBI
[Tudpossie Bunsl yueOHoI paboThI, dopmupyemble NaK
TEXHOJIOTUHU BBITIOJTHSIEMBIE C KOMIIETEHIIHH
IpUMEHEHHEM LIU(PPOBOI
TEXHOJIOTUHI
1. | O6naunsle TexHONOTMM | Jlekmuu VK-2 N1 yi2
CamocrosiTenbHas pabora
2. | Bonbmme nanHbIe Jlexuu VK-2 N1 yx2
CamocrosTenbHas paboTta

8. MarepuajibHO-TEXHHUYECKOE O0eceYeHrue U CIUIIMHBI (MO1YJIA)

VYuebHas ayauropus
TUTst MIPOBEICHUS
3aHATUN

JEKIIMOHHOTO  THUIMA
(r. MuuypuHCK, Vi

1. XKanro3u ropuzoHTaIBHBIE HA TPU
okHa (uHB. Ne 2101065486)
2. VHrepakTuBHas Jocka (MHB. Ne
2101040205)

3. CucTeMHBIH KOMILJIEKT:

1. Microsoft Windows 7 (nunieH3ust
or 31.12.2013 No 49413124,
OeccpoyHO).

2. Microsoft Office 2010 (aunens3us
or 04.06.2015 No 65291658,
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NutepHanmonaibHast
oM Ne 101 - 2/32

nporeccop Intel Original LGA
1150, BEHTUJISITOD Deepcool
THETA 21, wmarepuHckas 1iaTa
ASUS H81M-K<S-1150 iH, mamsth
DDR3 4 Gd, xkectkuii nuck 500 Gb,
kopmyc MAXcase H4403, ©Omok
nutanus Aerocool 350W ( unB. Ne
21013400740)

4. TIpoektop Viewsonic PJD6243
DLP 3200 lumens XGA 3000:1
HDMI 3D
5. HaOopbsl neMOHCTpaLMOHHOTO
00opyIoBaHUs u y4eOHO-
HATJISTHBIX TOCOOUH.

0OeCCpOYHO).

VYuebHasg ayauropus
JUTS [IPOBEACHUSA
3aHATUI
CEMUHApCKOro THIA,
IPYIIIOBBIX u
WHJUBHTyAJIBHBIX
KOHCYJIbTALIUH,
TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTauuu (T
MuuypuHCK,  y4xo03
«Pommay, 9/28)

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

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

6. CuctemHbIit KOMILJICKT:
[Tpoueccop Intel Original LGA
1155, BeHTUIATOP MAaTEpUHCKAs
iara, NaMsTh, >KECTKUN JHCK,
BUCOKApTa, MOHUTOP, YCTPOMCTBO
YTeHHUS KapT TMaMATH, MPHUBOJ,
KOPITYC, KJIaBHATypa, MBIIIb (HHB.Ne
41013401699)

7. TpubyHa 1 BBICTYIUICHHI
(uaB.Ne 41013602319)

KJ1aCCHas

1. Microsoft Windows 7 (nutieH3ust

or 31.12.2013 Ne 49413124,
OeCcCpovHO).
2. Microsoft Office 2010 (nunen3us
or 04.06.2015 Ne 65291658,
0OeccpovHo).

VYyeOHas aynurtopus
s MIPOBEICHUS
3aHATHI
CEeMHMHApCKOIro THIIA,
TPYIIIOBBIX "
WH/IUBUIYaJIbHBIX
KOHCYJIbTAIINH,
TEKYILLEr0 KOHTPOJIS U
IIPOMEKYTOUHON
arrectaruu (YdeOHO-
UCCIIETIOBATEIIbCKAs
nabopaTopus
OMOTEXHOJIOTHH)

(r. MuuypHHCK,
y4x03 «Pomay,
9/2/naboparopust
No33a)

1. DnexktpodopesHas kamepa Sub-
Cell GT System, ropuoHT, Telb
15%25 cM, 3aJIMB.CTOJINK
(uaB.Ne21013400729)
2.TpaHcUIUTIOMUHATOP
crauaapTaeii EXT-F26.M 312 uwm,
¢unbTp 210*260 MM, namnsl 6*15
Bt (mB.Ne21013400727)
3.  CBY-meur "LG"MB4029F
(uaB.Ne21013600704)

4. bunucrunsarop
(uaB.Ne1101040137)

5. Cron manblii 1abopaTOpHBINA C 2
tymbamu (MHB.Ne41013602182)
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VYuebHast ayautopus
11 CaMOCTOSITCIILHOU

paboThI (r.
MuuypuHCK,
HuTepHanoHanbHas,

1. 101; 3/2396)

1. Hocka Ne
2101063508)

2. Kamo3u (uaB. Ne 2101062717)
3. Kamo3u (unB. Ne 2101062716)
4. Kommnbrorep Celeron E3500, mar.
miara ASUS, orep.naMsTh

2048Mb, mouuTop 19"AOC (uHB.Ne

KimaccHass  (MHB.

2101045283, 2101045284,
2101045285)
5. Komnbsiotep Pentium-4 (unB.Ne
2101042569)

6. Mono06nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M

1Gb/DVDRW/MCR/DOS/WiFi/wh
ite/Web/ knaBuarypa, MbIIb (MHB.
Ne 21013400521, 21013400520)
7. Komnbetotep Dual Core E 6500
(uHB.No 1101047186)
8. Kommbrorep Ttopuamo Cope-2
(uaB.Ne 1101045116, 1101045118,

1101045117)
9. Dkpan Ha mratuBe (MHB.Ne
1101047182)
Komnrerorepnas TEeXHHUKA

noAkiItoueHa kK cetu «MHtepHeT» u
obecrieuena poctynom B OUOC
YHUBEPCUTETA.

1. Microsoft Windows XP,7
(muen3us ot 31.12.2013  Ne
49413124, 0eccpovHO).
2. Microsoft Office 2003, 2010
(muen3us ot 04.06.2015  Ne
65291658, OeccpouHo).

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

4. nanoCAD (Bepcus 5.1 nokanbpHas,

obpa3oBarenbHas JIMLECH3US,
cepuitblii HOMep NC50B-270716

JUICH3US NeiCTBUTENbHA
OeccpouHo, OecriaTHast).
5. Ilporpammusbiii koMiieke «ACT-
Tect Plus» (JIM1IEH3MOHHBIH

norosop ot 18.10.2016 Ne JI-21/16).
6. TUC Maplnfo Professional 15.0
mis - Windows s yueOHBIX
3aBe/ICHUIl (JINIICH3UOHHBIN T0TOBOP
ot 18.12.2015 Ne123/2015-y)

Pabouas nporpamma aucuumuiuHbl (Moayns) «OCHOBbI OMOTEXHOJIOTHMHM» COCTaBJIECHA
cormacio ®I'OC BO no nanpasnenuto 19.03.01 buorexHosnorus, (ypoBeHb OakanaBpuara)
yTBepk/enHoro IpHKazoM MuHucTepcTBa oOpasoBanus U Hayku PO Ne 736 ot 10.08.2021.

ABTODBI: IOLEHT, KaH1. OMOJI. HayK
JIOLIEHT, KaH/. C-X. HayK

Peniensent: noneHT kadeapsl OMOIOTUN U XUMUHU

Mypatosa C.A.

[TanmnxuH P.B.

--Ky3nenosa P.B

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO
[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl 5JKOHOMUYECKON OEe30MacHOCTH U MpaBa
(mpotokon Ne 9 ot «18» anpens 2022 r.)

IIporpamma

paccMOTpCHA Ha 3aCCaaHnn

y4eOHO-METOTUIECKOM

KOMHUCCHUHU

[TnonooBomHuoro nuuctutryta uM. U.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 8 ot «18»

anpens 2022r.)

[Iporpamma yTBEpKI€Ha

npotokoi Ne§ ot «21» ampensa 2022 r.

pemieHneM Y4eOHO-METOJIMYECKOTO0 COBETa YHHBEPCHUTETA

IIpozpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpebosanuamu PI'OC BO
IIporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapbl SJKOHOMUYECKON 0€30IIaCHOCTH U MIpaBa
(mpotokoa Ne 11 ot «09» utonss 2023 r.)
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[IporpamMma paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKON KOMHUCCHU WHCTUTYTA
byHIaMEHTAIBHBIX W TMPUKIAIHBIX arpobuorexHosoruii um. M.B. Muuypura MwudypuHCKOro
I'AY (npotokon Ne 11 ot 19 urons 2023 r).

[Iporpamma yTBep)KAeHa Ha 3aceJaHUd Y4eOHO-METOAWYECKOrO COBETa YHHBEPCHTETA
(mpotokost Ne 10 ot 22 utons 2023 r.).

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu @IOC BO

[Iporpamma paccMoTpeHa Ha 3aceJaHud Kadeapbl SKOHOMHUYECKOH O0e30MacHOCTH
(mpotokosn Ne 11 ot «06» mas 2024 r.)

[Iporpamma paccMOTpeHa Ha 3aceJaHMM Y4eOHO-METOINYECKOM KOMHCCHU HHCTUTYTa
(dyHIaMEHTAIBHBIX W TPHUKIAAHBIX arpooworexHojoruid M. M.B. Muuypura MwudypuHCKOTO
I'AY (npotokon Ne 10 ot 20 mas 2024 r).

[IporpamMma yTBepkJeHa Ha 3acelaHud Y4eOHO-METOIUYECKOrO COBETa YHHBEpPCUTETa
(mporokon Ne 10 ot 23 mas 2024 ).

IIpoepamma paspabomana 6 coomeemcmsuu ¢ mpebosanusimu ©®I'OC BO

[Iporpamma paccmMoTpeHa Ha 3aceJaHud KadeIphl CaJ0BOJCTBA, OMOTEXHOJIOTHH H
CEJIEKIIMM CEIbCKOXO03AMCTBEHHBIX KyJIbTYp, IpoTokoa Ne 10 ot 08 anpens 2025 r.

[IporpamMma paccmMoTpeHa Ha 3acelaHuu Yy4eOHO-METOAMYECKON KOMHUCCHUM WHCTUTYTa
dbyHIaMEHTAbHBIX U MPUKIAAHBIX arpoduorexHonoruid um. U.B. Muuypuna MuuypuHCKOTO
I'AY (npotokon Ne 8 ot 21 anpens 2025 ).

[lporpamma yTBep)kJeHa Ha 3acelaHUd Yy4yeOHO-METOJUYECKOr0 COBETa YHUBEpPCHUTETA
(mpotokoin Ne 8 ot 23 anpens 2025 1.).

OpI/IFHHaJ'I JOKYMCHTA XPaHUTCA Ha Ka(bez[pe Caa0BOJCTBA, OMOTEXHOJIOTHI U
CCJICKIIN CEJIbCKOXO0351CTBEHHBIX KYJIbTYP
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