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1. Hean ocBoeHNs TUCHUILINHBI (MOLYJIs1)

Lenu ocBoeHMS TUCHUILTMHBI « OCHOBBI OMOTEXHOJIOTHUI !

-MIOTy4YeHHE OOYYAIOIMMUCS TPEACTABICHUNH O KIIOYEBBIX MpoOJieMax U TJIaBHBIX
HAIPABJICHUAX PA3BUTHS COBPEMEHHON OMOTEXHOJIOTHMH, IEPEIOBBIX METOAMKAX, MPHUOOPHON H
TEXHOJIOTHYECKOI Oase;

-(opmMupoBaHue 0a30BBIX 3HAHUH U MOHITHI B 00JIaCTH HHHOBAIMOHHBIX OMOTEXHOJIOTHIHA;

-popMupOBaHUE TMPEICTABICHUH O TEXHOJOTUAX TPOU3BOJACTBA OCHOBHBIX BHIOB
OMOTEXHOJOTHYECKOH MPOMYKIUU, IIOJIYYCHUsS 3HAHUH M HABBIKOB, HEOOXOAMMBIX JUIS
OCYIIIECTBIICHUS ¥ YIIPABJICHUS TEXHOJIOTHYECKUMHU MTPOIIECCaMHU;

-popmupoBaHue 'y oOydaeMbIX CHOCOOHOCTEH JUII  OIEHKHA IOCICACTBHHA  HX
npoeCCUOHATIBHON JEATeIbHOCTH, MPU YYaCTHH B PEIICHUM NPAKTUYCCKUX COIMAIBHBIX H
SKOHOMHUYECKHX MPO0JIeM B 00J1aCTH OMOTEXHOJIOTHH.

3amaun JUCLUILIMHEL:

- 3HAKOMCTBO C HOBCHINMMH JOCTMDKCHHUSIMH M IEPCICKTHBHBIMUA HAampaBICHUSIMHU
HAYYHBIX UCCJICIOBAHUN B OMOTEXHOJIOIMH Ha COBPEMEHHOM 3Tarle Pa3BUTHS,

- 03HAKOMJICHHE C COBPEMEHHBIM COCTOSIHUEM Pa3BUTHS OMOTEXHOJOTHYCCKOM OTpaciiv U
BOCTPEOOBAHHOCTBIO OMOTEXHOJOTHUECKOW MPOAYKIIMM Ha MHPOBOM PBIHKE, C IEPEIOBBIMHU
pazpaboTkaMy B OO0JACTH amIapaTypHOro OOCCICUeHUs] OMOTEXHOJOTHYECKHX IPOIECCOB IO
OCHOBHBIM OTPAC/ISIM OMOTEXHOJIOTHH;

- OCBOCHHME  TEXHOJOTMYECKMX  AaCICKTOB  IOJYYECHHUS  OCHOBHBIX  BHJIOB
OMOTEXHOJOTHYECKON TPOTYKIIUH;

- 3HAKOMCTBO C IPUHIMITAMH ONITUMH3AIMK TEXHOJOTHUECKOTO MPOIecca, COBPEMEHHBIMU
METOJMKAMH  HCCJICIOBAaHUH, COBPEMEHHOW MPUOOpPHOH  0a30ii  OMOTEXHOJIOTHMYCCKUX
IIPOU3BO/ICTB.

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbl

JucuumuimHa «OCHOBBI OHMOTEXHOJIOTHM» COTJACHO Yy4yeOHOMY IUIaHy IO JIaHHOMY
HAIpPaBJIEHUIO MOATOTOBKM OTHOcUTcA K bioky 1 «/Jucuunmmusl (Mogynu), OcHOBHasi 4acTb
b1.0.17.

Jlis OCBOEHUSI NUCUUIUIMHBI 00YyYaroIuicsa JOKEH OBJAJAETh OCHOBHBIMH IMOHSATHSMU
JUCHUIUIMH: (DU3MOJIOTUM pPACTeHUH, HEOpPraHMYeCcKOW U OpPraHUYecKOM XUMHM, XUMHHU
OMOJIOTMYECKHU aKTUBHBIX BEIIECTB, OOIIEH OMOIOTUN U MUKPOOUOJIOTHH, TEHETUKH.

Kypc «OcHOBBI OHOTEXHOJOTHM» SBISETCS OCHOBOIOJATAIOUIMM JUIS HM3y4YEHUs
CIEIYIOMNX JUCHUIUIMH: TNHIIEeBas OWOTEXHOJIOTHSA, OWOTEXHOJIOTUS PACTEHMM, KJIETOYHas
OMOTEXHOJIOIHsI, TeHETUYEeCKasi UH)KEHEpHsl, NHKEHEepHasi YH3UMOJIOTHUS, MPOLECChl U anmnapathl
OMOTEXHOJIOTMH, MPOMBIIIICHHAas OHOTEXHOJOTHS, a TakXke IpU NPOXOXKICHUU Yy4eOHOM
MNPAKTUKU TI0 MOJIYYEHHUIO NMEPBUYHBIX NMPOPECCHOHAIBHBIX YMEHMH U HaBBIKOB, B TOM UHCIIE
NEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-UCCIIEOBATENILCKOM NEATETbHOCTH.

3. Ilnanupyemblie  pe3yjbTaTbl  O00y4YeHMS 1O  JUCHUILIMHE,
COOTHECEHHbIE C MJIAHUPYEMBIMH Pe3yJbTATAMH 0CBOEHHsI 00pa30BaTeIbLHOM

NMpOorpamMmMbI

[Iporiecc wm3ydeHWs OUCHUILITMHBI HampaBlieH Ha (OpMHUpOBaHHWE  CIETYIONINX
npodecCHOHATBHBIX KOMIETEHIIUIA:

VYK-2. Cnocoben ompenensiTh Kpyr 3ajiad B paMKax IOCTaBJICHHOW I W BHIOMPATH
ONTUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOAS M3 JACUCTBYIOUIMX MPAaBOBBIX HOPM, MUMEIOIIUXCS
PECYPCOB M OTPaHUYECHUHN

OIIK-5. Cnoco0OeH H3KCITyaTUpOBaTh TEXHOJIOTHYECKOE OOOPYIOBAaHUE, BBIIOIHSITD
TEXHOJIOTUYECKUE OMEPAINH, YIPABISATh OMOTEXHOJIOTHYSCKUMH IPOIECCAMHU, KOHTPOIUPOBATH
KOJINYECTBEHHBIE M KAYECTBEHHBIE MIOKA3aTENN OTYyYaeMOM MPOAYKIIUU



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

pecypcos
OTrpaHUYCHUI

B

u
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N-1yk-2 — | He ymeert | ITmox Xoporo Ha BrIcOKOM
®opmynupyer | ¢popmynupoBar | popmynupye | GOpMyIupyeT | ypoBHE
B paMKax | b B paMKax | T B paMKax | COBOKYNHOCTb | (hopMyiupye
MOCTABJICHHON | MOCTaBJIEHHOW | MpOEKTa Thb T B pamKax
LEIM TPOEKTa | eI MPOeKTa | COBOKYIMHOCT | B3aUMOCBSA3aH | MOCTaBJIEHHO
COBOKYIHOCTh | COBOKYIIHOCTH | b HBIX 3aj1a4, | i LEeH
B3aMMOCBS3aH | B3aUMOCBSI3aH | B3aMMOCBsI3a | OoOecllieuMBaI0 | 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 pelieHus OKHJJaeMble 111170:4 ee
pe3yabTaThl pe3yabTaThl BBIJICJICHHBIX | PE3yJIbTaThl JOCTHKCHHE,
pelieHus penieHus 3a1a4 perieHus ornpeaenseT
BBIJIETICHHBIX BBIJIETICHHBIX BBI/IEJICHHBIX OKHJJaeMble
3ajga4 3a1a4 3a1a4 Pe3yIbTaThI
peLeHus
BbI/IEJICHHBIX
3ajgad
NA-2yk-» — | He mnmanupyer | Henoctaroun | JoctatouHo VYcenemno
[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
ONTUMAJIBHBIM | c1IOCO0 €e | ONTUMAaJbHBI | ONTUMAJbHBIN | ONTHMAJIbHBI
crnoco0 ee | peuieHus, i crmocob ee | crocod ee | i cmocob ee
perieHus, HCXOMs W3 | pemeHus, perieHus, pelieHus,
ucxons n3 | IEHCTBYIOIIMX | UCXOAS M3 | HCXOAA u3 | ucxods M3
JIEUCTBYIOLIMUX | TIPaBOBBIX JIEUCTBYIOIIM | JEUCTBYIOIIUX | JIE€UCTBYIOLIA
MIPaBOBBIX HOpM U | X TPaBOBBIX | MPAaBOBBIX X TPaBOBBIX
HOPM U | UMEIOUXCS HOPM U | HOpM U | HOpM U
HUMEIOILUXCS pecypcos U | UIMEIOIINXCS | UMEIOLIUXCS MUMEIOLINXCS
pecypcoB U | OTPaHUYEHUH | PECYypcOB U | pecypcoB U | pecypcoB H
OTrpaHUYCHUI OTpaHUYCHUM | OrpaHUYEHUI OTpaHUYECHUI
NA-3yk-2 — | He pemaer | Ilnoxo Xoporo OTinyHO
Pemmaer KOHKpETHBIE perraer perraer perraer
KOHKpETHBIE 3aJ1a4u KOHKPETHbIE | KOHKPETHBIE KOHKPETHBIE
3aJ1a4n MIPOEKTa 3a/1a4u 3a/1a4u 3a/1a49u
MIpOeKTa 3asIBJIEHHOTO MIPOEKTa MIPOEKTa IIPOEKTa
3asIBIIEHHOTO KauecTBa W 3a | 3asBJICHHOTO | 3asgBJIEHHOTO 3asIBIIEHHOTO
KauecTBa W 3a | YCTAHOBJIEHHO | KQ4eCTBA M 3a | KaueCcTBa W 3a | Ka4ecTBa W 3a
YCTaHOBJIIEHHO | € BpeMsA U | YCTAHOBJIEHH | YCTAaHOBJIEHHO | YCTaHOBJIECHH
€ BpeMs | | HEJOCTaTKH Oc BpeMs W | € BpeMi U | 0e BpeMs W
HEJOCTaTKH HEJOCTaTKH HEJOCTaTKH HEJIOCTATKH
N-4yx- — | He ymeer HeyBepeHHo HocraTouHo CBOGOTHO
[Ty6mmuno myOJINYHO YETKO
MIPENICTABISIET | MPEACTaBIAThH fpeAcTaBice MIpeCTaBIsIeT HPEACTABIACT
pe3yNbTaThl pe3ynbTaThl T DESYTIbTATHI pe3ynbTaThl DE3YJILTaThI
pemeHus pelieHns pettenus - pelieHus POIICHIA
KOHKPETHOH KOHKPETHOH KOHKPETHOU KOHKPETHOH KOHKPETHOH
3aauu 3aJauu Janan 3aJauu sanan
IIPOEKTa IPOEKTa
npoekTallyOnu | mpoekra MIPOEKTa
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OIIK-5.
Criocoben
9KCIUTyaTHPOBAT
b
TEXHOJIOTUYECK
oe
o0opynoBaHue,
BBITIOJTHSATh
TEXHOJOTHYECK
W€  OIepaluH,
YIIPaBIATh
OMOTEXHOJIOTHY
CCKUMH
MPOLIECCaMH,
KOHTPOJHMPOBAT
b
KOJINYCCTBCHHBI
e 1
Ka4eCTBECHHBIC
MOKa3aTeu
MOJy4aeMon
MPOAYKIHH

YHO

IIpeICTaBysieT
pe3yabTaThI
peueHus
KOHKpPETHOM
3a1auu
MPOEKTa
Ul-lormks — | He ucnonssyer | Ucnons3yer | Mcmons3yer ITonnoueHHo
Hcnone3yer COBPEMEHHOE | B PEIKUX | COBPEMEHHOE | HCIIOJb3YET
COBPEMEHHOE | TEXHOJIOTMYEC | CIIydasx TEXHOJIOTHYEC | COBPEMEHHOE
TEXHOJIOTHYE- | KOe COBpPEMEHHOE | Koe TEXHOJIOTHYE
ckoe obopyno- | obopymoBaHue, | TeXHONIOTHYE | 00OpyHOBaHHE, | CKOE
BaHHUE, BBINOJ- | BHIIOJHSET CKOE BBINOJIHSIET 000pyOBaHH
HSIET TEXHOJO- | TEXHOJIOTHYEC | 0OOpYNOBAaHU | TEXHOJOTHYEC | €, BBITOJIHSCT
THYECKHe OIfle- | KUe OMepaluy | €, BHIIOIHICT | KHE OIepaluu | TEXHOJIOTHYE
pauMu B Tpo- | B TEXHOJIOTHYE | B CKHue
(deccronanb- npodecCHoHaN | CKUe npodeccHoHaNl | omepanuu B
HOW [JesTeNb- | bHOM onepaluydd B | bHOM npogeccuoHa
HOCTH JESITENbHOCTH | IPO(eccHoHa | NEesITEIbHOCTH | JIBHOM
JTBHOU JEATENBHOCT
JESITeTBHOCT u
u
UJ-20onks — | He Cmnabo Breioupaer B | CBOOOMHO
OcyIecTBsieT | OCYIIECTBISET | BEIOMpaeT OTJCIBHBIX OCYILIECTBIISIC
BBIOOD BBIOOD CIOCO0BI CITydasx T BLIOOD
croco0oB croco0oB yIOpaBiIeHUS | CIOCOOBI croco6oB
yTpaBieHAS yIpaBIeHAS NPOM3BOJCTB | YIIPaBICHUS yIpaBIICHUS
MPOM3BOJICTBO | TIPOM3BOJICTBO | OM C YYETOM | IIPOU3BOJICTBO | MPOU3BOJICTB
M C YYETOM | M C Y4YeTOM | TpeOOBaHHH | M C YYETOM | OM C Y4YETOM
TpeboBaHUit TpeOoBaHMIA OnoTexHoOIOr | TpeboBaHUI TpeOoBaHMIA
OMOTEXHOJIOTH | OMOTEXHOJOTH | WYECKOTO OMOTEXHOJIOTH | OMOTEXHOJIOT
YEeCKOT0 YECKOTo mporecca YECKOro HUYECKOTr0o
mpouecca mpouecca mporecca npouecca

B pe3ynbmame oceoenusi oucyuniuHvl 06y4aromuiics O0NXHCeH.:

3namb: OCHOBHBIC OHMOTEXHOJIOTHYECKHE CIOCOOBI MOJIYYCHHA TIOJIC3HBIX [JIsI YCJIOBCKA

IMPOAYKTOB, HOBeHIIme JOCTHIXCHHUA B obnacTu 6I/IOTGXHOHOFI/II/I; TPAAUIIUOHHBIC
OMOTEXHOJIOTUYECKHUE mponecChl, HCIOJIbB3YCMBIC B PAaCTCHHUCBOACTBE, KUBOTHOBOICTBC,
MCIUIHUHE U IIPOMBIIIIJICHHOCTH.

Ymemn: nNpoBOAUTL  TCOPCTHYCCKUC HUccjaca0oBaHusl, ITOJIB30BAaTHCA cnpaBquoﬁ

JuTepaTypoil B 001acTh OMOTEXHOJOTHH; HCIOJB30BaTh IOJIyU€HHBbIE 3HAHUS J/JIs aHaiusa
OKCIIEPUMEHTATBHBIX JAHHBIX, KACAIOMIUXCS MOA00pa, XapaKTePUCTUKH U COBEPIICHCTBOBAHHS
YCIIOBUM TEXHOJIOTUYECKOTO MpoIlecca, CaMOCTOSITENIbHO BBIOMpAaTh TEXHUYECKHUE CpPEJICTBa,
BBIOpATh PALMOHAIBHYIO CXEMY MPOM3BOJCTBA OMOTEXHOJIOTMYECKON MPOAYKIHMU U OLIEHUBATh
€ro TeXHOJIOTUYECKYIO 3((EKTHBHOCTh; ONITUMU3UPOBATh COCTaB MUTATEIbHBIX CPEM; ONPEEITh
napaMeTpsl  KyJbTUBUPOBAHMSI  MPOJYLIEHTOB; PACTUTENBHBIX M  JKUBOTHBIX  TKaHEH,
ONTUMM3UPOBATh YCJIOBHSI KYyJIbTUBUPOBAHUSA; MPEAYNPEXKAATh 3arpsi3HEHUS BO3IYLIIHOTO H
BOJHOr0 0acceiiHOB, TIOYBBI; COBEPIICHCTBOBATH IPOU3BOJACTBA BAXHEWUIIMX MPOIYKTOB
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OMOTEXHOJOTMH, B TOM YHCIE, MHUKPOOHBIX METAaOOJMTOB; OIEHMBATH TEXHOJOTHUYECKYIO
3¢ (eKTUBHOCTh NMPOU3BOACTBA; Pa3padaThIBaTh IUIAHBI MIPOBEACHUS HAYYHBIX HCCIEIOBaHUN U
pa3pabOTOK, OCYHIECTBISATh TEXHOJOIMUECKHM IpOLIECC B COOTBETCTBUU C PEMVIAMEHTOM U
UCIONb30BaTh ~ TEXHUYECKUE  CpPeACTBa  JUId  M3MEPEHHA  OCHOBHBIX  IIapaMETPOB
OMOTEXHOJOTMUECKUX IIPOLIECCOB, CBOMCTB ChIPbsI U MPOYKIIHH.

Bnadems: HaBbIKAaMH ~ CaMOCTOSITEJIBHOTO — PEIEHMs] HAy4yHbIX, WHXXEHEPHbIX U
NPOM3BOJICTBEHHBIX 33a7ad B 00JacTh OHMOTEXHOJIOTHH, ONBITOM MHUKPOOHOJIOTHYECKHUX,
OMOTEXHOJOIMYECKUX M AHAIMTUYECKMX METOJOB MCCIEJOBAHUSA, METOAAMHU  OYHMCTKH M
CTEpUIM3allMU BO3AYyXd, IPUTOTOBICHUS M CTEPUIM3ALMU IUTATEIbHBIX CpEl, METOAAMHU
00paboTKH, aHaJM3a U pealin3aliy HayyHO- TEXHUUYECKOW MH(POpPMALMHU; METOJAaMH CEeJEKIIHH,
MOTUGUKAIIMM W KOHCTPYMPOBAHHS JKHMBBIX CHCTEM M HMX KOMIIOHEHTOB KaK OOBEKTOB
NeSITeIbHOCTH OMOTEXHOJIOTUHU; NPUEMaMU U MeToJaMHu 0e30macHOi paboThl ¢ OpraHMYECKUMHU
COCMHEHUSIMH, 00JIaAOIUMK (PU3NOJIOTHUECKOW aKTUBHOCTBIO, M KYJIbTYpaMu OHMOJIOTHYECKUX
areHTOB; aHAJIM30M IOKa3aTelel CYIIECTBYIOIUX OMOTEXHOJIOIMH Ha COOTBETCTBHE MCXOIHBIM
Hay4yHbIM pa3paboTKaM; METOJaMU TEXHUYECKOTO KOHTPOJIS 3a COOJIIOJIEHUEM TEXHOJIOTHYECKOU
JUCLHUIUIMHBL B YCIIOBHUSX JEHCTBYIOIIEr0 OMOTEXHOJIOIMUECKOTO MPOU3BO/ICTBA, CIIOCOOHOCTBIO K
peanu3anuy U yIpaBJIeHUI0 OMOTEXHOJOIMYECKUMHU MPOLIECCaMU, CIIOCOOHOCThIO IIPOEKTUPOBATH
TEXHOJIOTHYECKHE MTPOLIECCHI C UCTIOIb30BAHUEM ABTOMAaTU3UPOBAHHBIX CHCTEM.

3.1. MaTpuia cooTHeCeHHs TeM/pa31eJI0OB Y4eOHOM TMCUUIIIMHbBI
(MoayJisi) 1 (popMHUPYEMBIX B HUX NPO(ECCHOHATBHBIX KOMIIETEHIIM A

Kommnerenmyu oO1ee
Tembl, pa3nenbl TUCIUILTIHBL
KOJINYECTBO
YK-2 OIIK-5 KOMITCTEHIHH
OcHOBHBIE NIePUOJTBI BO3HUKHOBEHUS,
CTAaHOBJIGHUS M  DPa3BUTUS OUOTEXHOJIOTHH.
Ob6nactu PUMEHEHHUS COBPEMEHHOM + + 5
OMOTEXHOJOTMM UM OCHOBHBIE €€ AaCIeKThl
(buonoruueckue, XHUMUYECKHE,
TEXHOJIOTUYECKHUE).
['eHeTHYECKas MHKEHEPHS + + 2
Kierounas nnxenepus + + 2
CTBOJIOBBIE KJIETKU + + 2
TxaneBas uHxeHepus + + 2
Knounposanue. + + 2
OCHOBHBIE COCTaBIISIOIINE + +
OMOTEXHOJIOTHYECKOTO MpoIecca.
KynpTHBHpOBaHUE OaKTEPHIA. + + 2
HUroro: 8 8 16

4. CTPpyKTYypAa U CoAepKAHUE TUCIHUIIUHBI (MOILYJIA)
OO0mas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3aueTHbIX enuuuil, 108 akan. gaca.



4.1 - O0beM AUCHUIUIMHBI U BUIAbI Y4eOHOM Bcero akan. yacos
Pa60THI Bup! sanshii Ounas popma 3aounas Gpopma
2 kypc (4 ce- 3 Kypc
MECTp)
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 108 108
KonrakTHast pabora 00yJarOIIHXCsI c 48 16
IIPENOIaBaTEIIEM, B T.U.
AyaUTOpHBIEC 3aHATHS 48 16
Jlexkuun 16 8
[TpakTuyeckue 3aHATUS 32 8
CamocrosiTenpHas padbora 60 88
npopaboTka y4eOHOro Mmarepuayiia Mo JUCIUIUINHE
(KOHCIIEKTOB  JIEKIMH, Y4YCOHHKOB, MaTEpHAJIOB 20 44
CETEBBIX PECYPCOB)
MOATOTOBKA K MPAKTUYECKUM 3aHSATUSAM, KOHTPOJIbHBIM 12 16
paboTaM, KKOJUIOKBUYMY
BBITIOJTHEHUE WHIUBUAYAIbHBIX 3aJlaHUM, HaNUCaHUE 16 16
pedepara
MOITOTOBKA K CJIJaye€ MOJYJIS, ”TOTOBOMY KOHTPOJIIO 12 12
Kontponb 4
Bunx uToroBoro KOHTpoIIs 3a4€T 3a4€T
4.2. Jlekunn
O6beMm B
Pa3znen nucuuninHbl (MOAYIS), TEMBI JIEKIUH U UX aKaJl. yacax Popunpyem
No ’ ble
coJiep>kaHue 3204H
OYHO o KOMIIETEHIINH
1 |11 OcHoBHBIe TepUOAbI  BO3HMKHOBEHHS,
CTAHOBJIEHMST W  Pa3BUTUS  OMOTEXHOJIOTMH.
Oo6aacTu NpUMeHeH sl COBpeMeHHOI
OMOTEeXHOJIOTMM M  OCHOBHbIE €€  aCHeKThbl
(OuosiorNUecKue, XHMHYECKHE, TEXHOJIOTHYECKHE).
buotexHonorus kak Hay4yHas gucuumuiuHa. [Ipenmer, ) 1 VK-2: OTIK-5
UCTOpUSL Ppa3BUTHs, Lenu u 3anadn. OOBEeKTHl U ’
METO/ABl  OMOTEXHOJOTUU.  MHUKPOOHOIOTHYECKOe
MPOU3BOJICTBO OHMOJOTHYECKH AKTUBHBIX BEIIECTB U
npenapatoB. MHoOroo6pasue OHOTEXHOJIOTHUECKUX
mporieccoB.  IlepcrnekTuBbl ~ OMOTEXHOIOTHUECKUX
TIPOU3BOJICTR.
2 | 2.1. I'eHeTn4ecKasi HHXKEHEPHS. YK-2; OIIK-5
OcHOBHbIE OOBEKTHI OMOTEXHOIOTHUECKUX
MIPOU3BOJCTB: KJaccuukanms, dbusmoorus.
[TomyueHne W30IMPOBAHHOTO «XUMUYECKH YHCTOTO»
reHa. Pa3paboTka METOIOB «UTEHUS» OMOIOTHYECKOM
uHpopmanuu. OTKpBITHE CTPYKTYpbl U (YHKIUU 2 1
TCHCTHYECKOTO  ammapara  KJICTKH. OTtkpbITHE
MEXaHU3MOB peKOM6HHaHI/H/I TOMOJIOTHYHOH u
Heromosioruunord JIHK. OOHnapykeHue B OakTepHaIbHBIX
KJIETKaX BHEXPOMOCOMHBIX KoJbIeBbIX JIHK, crmocoOHBIX K
PEILUIMKAIUH.




3.1 Kiterounasi mH:KeHepust

Knerounass mH)xeHepusi — pas3ziel COBpeMEHHOU OHo-
noruu. CnustHue (TuOpuan3anus) KIETOK MUKpOOpra-
HU3MOB WJIM COMAaTHUYECKUX KJIETOK KMBOTHBIX U pac-
TeHul. CKPUHHUHT TOJYYEHHBIX THOPUIHBIX KIIETOK
MO3BOJISIET OTOOPATh T€ U3 HUX, KOTOPhIE 0OBEAMHUIN
reHombl uiau ¢parmentsl JTHK poauTenbckux KIeTok.
Cxema peresepanuy pacTeHHs U3 IPOTOILIACTOB.
[TosryueHrne MOHOKJIOHAJIbHBIX QHTUTE.

YK-2; OIIK-5

4.1. CTBOJIOBBIE KJIETKH.

OMbpuonanbpHbie cTBOIOBBIE KieTku (DCK), u pe-
ruoHanbHbIe cTBONIOBBIE KieTku (PCK). PabGotsl mo
PHK-unTepdhepenimu. OMOpHOHAIBHBIE CTBOJIOBBIC
kIeTkd. M3ydeHne 3MOpPHOHATBHBIX CTBOJIOBBIX KIIE-
ToK. Brinenenue OCK u nonyyeHue ux B BUAE Kyllb-
TYypbl KJIETOK C HaINpaBICHHOW IU(PEpPESHIIMPOBKOIA.
[TpoBenenune Tecta Ha UX PUINOTOTUYECKYIO (HYHKIIU-
OHAJILHOCTH B KynbType. [IpoBenenue tecta Ha QyHK-
UOHANIBHYIO (D (PEKTUBHOCTD U 0€30MaCHOCTh Ha JKU-
BOTHBIX. TECTHpPOBAHUE IMOJYYCHHBIX KIETOK Ha BO3-
MO>KHOCTb Pa3BUTHUS peakluu oTTopxeHus. Comarnye-
CKHEC CTBOJIOBBIC KJICTKH.

VK-2; OTIK-5

5.1. TkaHeBasi HHKeHEPHUS

Bo3MOXHOCTE TUCTOTHITMYECKOTO BOCCTAHOBJICHUS
NOBPEKICHHBIX ~TKaHeW ©  OpraHoB. [lepCreKTHBBI
MPUMEHEHHUS KIETOYHBIX TEXHOJIOTHH BO MHOTHX 00JacTsAX
HAyKH.

TpaHCreHHbIE ~ MUKPOOPTraHW3Mbl,  pPacTCHUS U
JKMBOTHBIE.  Haumbonee  pacmpoCTpaHEHHBIH  METOJ
HOJTyYCHHUS] TPAHCTEHHBIX PACTEHHI — 3TO TIEPEHOC I'EHOB C
momonteio  Ti-masmuasr  Agrobacterium  tumifaciens-
OakTepuu.

YK-2; OIIK-5

6.1. KiionnpoBaHnmue.

Anomukcuc. KinoHupoBaHnue, 0CHOBaHHOE Ha IEpeHOCE
B DHYKJIEUPOBAHHYIO SHIEKIETKY S7ep COMATUYECKUX
kjaeTok. CxeMa KJIOHUPOBaHMs, NPUMEHEHHas MpU
IIOJIy4eHUH OBIbI [losm.

VK-2; OTIK-5

7.1. OcHOBHBIE COCTABJAIOIINE OHMOTEXHOJIOrHYe-
CKOTr0 mpoirecca.

buonorumdeckuii areHT, CcyOCTpaT, COBOKYIHOCTHh
YCTPOWCTB JUIS YIPABICHUS IMPOIECCOM M IICJICBOM
MPOAYKT. MeTOM0NOT s, CBA3aHAsl C CENEeKIUeH HYX-
HBIX (OPM MHKPOOPTaHU3MOB. ACIEKTbHI MOAJEPKHU-
BaIOIIEH CHCTEMBI - OHOPEaKTop.

YK-2; OIIK-5

8.1. KyabTuBHpOBaHHE OaKTepPHii.

OOmye NpUHIMIBL MpoIlecca BhIpAIIUBaHus IN Vitro
MHKpOOpranu3mMoB. ®a3el pocTa KyJIbTypbl KIETOK.
MaremaTudeckoe ONMMCaHue Mpolecca KyJlbTHBHPOBA-
Husa Oaktepuii. OCHOBHBIE (DAKTOpPHI Cpeibl, OIpese-
JISIFOIIME POCT U OMOCHHTETHYECKYIO aKTHBHOCTB IIPO-
JyIIeHTA.

VK-2; OTIK-5

Hroro:
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4.3. IlpaKkTHyecKue 3aHsITUs

No O0mwem B akaj. yacax | Dopmupye
pasze HaumenoBanue 3anstus ouyHas BaouHAas Mbie
KOMTIETEHII
JIOB (bopma hopma -
oOyueHust OOydeHus
Opranuzanus OMOTEXHOIOTHYECKON VK-2-
1,2 | naGopaTopuu, Ha3HAYCHHUE U TPUHITUTIBI 4 2 OHK-,S
paboTsl 1a00PaTOPHOTO 0OOPYTOBAHHSL.
[lpurotoBneHHe NHUTATEIBHBIX Cpel IS VK-2-
1,3 | Ky/IbTUBHPOBaHHS KJICTOK U TKaHEH IN Vitro 6 2 ;
OIIK-5
5 KynbruBupoBanue 0akTepualibHbIX U 6 1 YK-2;
JIPOJKKEBBIX KIIETOK Ha MUATATEIBHBIX CpeJax OIIK-5
4 OrnpeziesieHre aKTUBHOCTH aMUJIa3bl 4 1 VK-2,
OIIK-5
5 MukpoOuoIoruuecKue UCcciieI0BaHus 6 1 VK-2:
3aKBACOK M KHCIIOMOJIOYHBIX MPOAYKTOB OIIK-5
Wuaykaust MopdoreHesa u3 COMaTHICCKUX VK-
. " ;
6, 7 | TKaHel M KaJTyca MoJ AeHCTBUEM 6 1 OIK-5
(UTOrOpMOHOB
Hroro: 32 8
4.4. JlaGopaTopHble padoThbl He MPEAYCMOTPEHbI
4.5. CamocrosiTesibHAasg padoTa 00y4aromerocs
NoNe Tema Bux CP O6bem B
paszne akaj.Jacax
JIOB OYHO | 3204
HO
1 OcHOBHBIE TEpUObl | MpopaboTKa y4eOHOro MaTepuana Mo JAHC- 2 5
BO3HHUKHOBEHUS, UTUTAHE (KOHCIIEKTOB JICKIIHH, YIeOHUKOB,
CTaHOBJICHUS U | MaTepHaJiOB CETEBBIX PECYPCOB)
pa3BHUTHS MOJATOTOBKA K TMPAKTUYCCKUM 3aHSATHSM, 2 2
OMOTEXHOJIOTHH. KOHTPOJBbHBIM pab0TaM, KOJIIOKBUYMaM
O6nacTn NPYMEHEHUS | BBIIONHEHWE WHAMBHAYAIbHBIX — 3aIaHMH, 2 2
COBPEMEHHOM HamucaHue pedepara
OHMOTEeXHOJIOruu U | mOATOTOBKAa K CJade MOMYJs, MUTOTOBOMY 2 2
OCHOBHBIC €€ aCIIEKThI KOHTPOJIIIO
(bnonornueckue,
XUMHYCCKHE,
TEXHOJIOTHYECKHUE).
2 I'enernueckas npopaboTka y4yeOHOro marepuana Mo Juc- 2 5
WHXCHEePUS UTUTAHE (KOHCIICKTOB JICKITHH, YIeOHUKOB,
MaTEepHUaJIOB CETEBBIX PECYPCOB)
MOATOTOBKA K TIPAKTUYECKUM 3aHATHSIM, 2 2
KOHTPOJIBHBIM pab0TaM, KOJUTIOKBUYMaM
BBITIOJTHCHUE HMHAWBUAYAJTbHBIX  3aJaHUH, 2 2
HanucaHue pedepara
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MOATOTOBKA K CJaye MOAYJsS, HUTOTOBOMY
KOHTPOJTIO

Knerounas
WHXXEHepus

npopaboTka yueOHOro marepuaia Mo Juc-
UIUTAHE (KOHCIIEKTOB JICKIIMH, Y4eOHUKOB,
MaTEepUaJIOB CETEBBIX PECYPCOB)

IOoATOTOBKA K IPAKTHUYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJIJIOKBUYMaM

BBIIIOJIHEHUE WHJUBUIAYAIbHBIX  33JIaHUM,
Harnucanue pedepara

moATOTOBKAa K Caadye MOAyJsd, HUTOIOBOMY
KOHTPOJIIO

CTBOJIOBBIE KJIETKH

npopaboTka y4yeOHOro Marepuana Mo JHc-
UIUTMHE (KOHCIICKTOB JIEKIUH, y4eOHHUKOB,
MaTepuaIoB CETEBBIX PECYPCOB)

IIOoATOTOBKAa K TIMPAKTHUYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BBIINIOJIHEHUE WHJUBUIAYAIbHBIX  3aJaHUH,
Harnucanue pedepara

ImoATOTOBKAa K CcCaadye MOoAayJsd, HUTOIrOBOMY
KOHTPOJIIO

TkaHeBast HUHKEHEPUS

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

IIOATrOTOBKAa K IIPAKTHYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BBITIOTHEHUE WHIUBUAYANbHBIX 3a/IaHUH,
Harnucanue pedepara

MOJATrOTOBKA K CJade MOJIYJs, MTOTOBOMY
KOHTPOJTIO.

KitonnpoBanue.

npopaboTka yuyeOHOro marepuaia Mo Juc-
LUUIUIMHE (KOHCIIEKTOB JIEKIUH, Y4eOHHKOB,
MaTepHuajIoB CETEBBIX PECYPCOB)

IMOATOTOBKA K MPAKTUYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BBINIOJTHEHUE WHIUBUAYAIbHBIX 3a/JaHUH,
HanucaHue pedepara

MOATOTOBKA K cJade MOJYJIsA, HUTOTOBOMY
KOHTPOJIIO

OcHOBHEBIE
COCTAaBJIAIOIINE
OHMOTEXHOIOTHYECKOT
0 Tpoiiecca.

npopaboTka yueOHOro marepuaia Mo Juc-
LUUIUIMHE (KOHCIIEKTOB JIEKIUH, Y4eOHHKOB,
MaTepHaIoB CETEBBIX PECYPCOB)

MNOATOTOBKA K TIMPAKTHYCCKUM 3aHATUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BHITIOTHEHNE WHIUBUAYAIbHBIX 3a/IaHUM,
Harmucanue pedepara

MOJITOTOBKA K CJla4u€ MOJYJIs, HUTOTOBOMY
KOHTPOJTIO

KyneTuBupoBanue
OaKkTepuil.

npopaboTka yueOHOro marepuaia Mo Juc-
UIUTHHE (KOHCIIEKTOB JICKIIMH, Y4eOHUKOB,
MaTepHaAJIOB CETEBBIX PECYPCOB)
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MOATOTOBKA K TPAKTUYECKUM 3aHATHSIM, 2 2
KOHTPOJBbHBIM Pab0TaM, KOJUIOKBUYMaM
BBINIOJTHCHUE  WMHIUBUAYAIbHBIX  3a/IaHUM, 2 2
HamucaHue pedepara
MOJATOTOBKA K CJade MOAYJS, HWTOTOBOMY 1 2
KOHTPOJIIO

Bcero 60 88

[TepedeHb yueOHO-METOAMUYECKOTO 00ECIeYeHHs U1l CAMOCTOSTENIbHON pabOThl O AUCHUIUINHE:
1. Myparosa C.A., Ilanuxun P.B. MeTonuueckue yka3aHus sl CAMOCTOSITENILHON pabOTHI U

BBIIIOJIHEHUSI KOHTPOJBHOM paboThl 1o aAucuUIUIMHE «OCHOBBI OMOTEXHOJOTHM»  JUIf

oOyyaromuxcs 1o HanpasjieHuto noArotoBku 19.03.01 buorexnonorus. - Muuypunck, 2024.

4.6. BoinoJiHeHHEe KOHTPOJILHOM Pad0oThI 00y4al0IIMMUCH 32049HOH (popMBbI

BaxHoii ¢GopMoli caMOCTOATENBHON pabOThl 00yYaroImIerocsi SBISIETCS BBIIOJTHEHUE
KOHTPOJIbHOH paboThI.

Pabora nomkHa OTBEUaTh CIICAYIOMIUM TPEOOBAHHUSIM:

— CaMOCTOSITEJIbHOCTh MCCIIEIOBAHNUS;

— (opmupoBaHue aBTOPCKOW MMO3UIIMH IO OCHOBHBIM TEOPETHMUECKHUMHU MPOOIEMHBIM
BOIIPOCAM;

— aHaJIM3 HAy4YHOU U yueOHOMU JIUTepaTyphl 10 TEME HCCIEIOBAHNUS;

— CBSI3b MPEIMETa HCCIEAOBAHUS C aKTyaJbHBIMH IPOOJIeMaMU COBPEMEHHOW HayKH W
IIPaKTHKH;

— JIOTUYHOCTb U3JIOKEHUS, apIYMEHTHPOBAHHOCTh BBIBOJIOB U 000O0IIEHUH;

— HAYYHO-TIPAKTHYECKAasi aKTyaJIbHOCTh pabOTHI.

3amaHus B KOHTPOJIPHOM paboTe HampaBlCHbl HA 3aKpEIJICHHE TEOPETUYECKUX 3HAHWH
oOyuatomterocst no nucuuiuinHe. KontponbHast paboTa BkimtodaeT 4 Bompoca. Beibop BapuaHTa
onpezensercs NocieAHeW M mpeanocieqHell nupamMu mudpa 3aueTHOW KHIDKKH. llepedeHb
BOIIPOCOB M TPeOOBaHMSI K BBIIOJIHEHUIO KOHTPOJILHOM pabOThl pPacCMOTPEHbI B METOJHUECKUX
YKa3aHUAX IJId BBIITIOJIHCHUA KOHTpOJ'IBHOfI pa6OTBI.

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. lloaMAMCHMIUIMHAPDHOCTh  COBPEMEHHBIX
OouoTtexHojorui. buoTexHONOrMs Kak HampaBlieHHME Hay4yHO-TEXHHYECKOro mporpecca,
omHUparolieecss Ha MEKIUCIUIUIMHAPHBIC 3HAHUA Ouonocuyeckue (TEHETUKA, OWOXWUMUS,
6uodusnka, MUKpOOUOJIOTHS, BUPYCOJOTHs, (PU3HOJIOTHS KIETOK PACTEHUN M >KUBOTHBIX U JIp.),
Xumuyeckue (XUMHUYECKas TeXHOJOTHs, (usnueckas (Ouodusnueckas) XUMHUS, OpraHUYECcKas
XUMHUS, OMOOpraHuYecKas XUMUs, KOMIIbIOTEPHAsE 1 KOMOMHATOPHAS XUMUS U JIP.), MexHuyecKue
(mpotiecchl U amnmaparbl, CUCTEMbl KOHTPOJISL U YIIPaBJICHUSI, aBTOMAaTU3UPOBAHHbIE KOMILJIEKCHI,
MOJICIMPOBAaHME M ONTHMHU3ALUSA MporeccoB U Ap.). OOBEKTbI M METO/bl OMOTEXHOJIOTHUU.
MuxkpoOuooruyeckoe Mporu3BoICTBO OMOJIOTMYECKH aKTUBHBIX BEIECTB U mpenapaToB. [lonsTue
OMOTEXHOJIOTMH KaK TEXHOJIOTMYECKOTO MprUeMa MOITydeHUs] MOJU(PHUIIMPOBAHHBIX OMOOOBEKTOB C
LEeNbl0 TPUJAHUS UM HOBBIX CBOWCTB W/WJM CIIOCOOHOCTH IPOU3BOJIUTH HOBBIE BELIECTBA.
OcHOBHBIE 00JIACTH TMPUMEHEHHs] COBPEMEHHOH OMOTEXHOJIIOTMM M OCHOBHBIE €€ AaCIeKThI
(Omonoruueckue, XMuMUYeCKUE, TEXHOJIOrn4Yeckue). HayuHnbie 0CHOBBI HHXKEHEPHOTO OpopMIIEHHUS
OouotexHonoruu.  llepcrieKTUBBI ~ OMOTEXHOJIOTMYECKUX  MPOM3BOJACTB U YIPaBJICHUE
OMOTEXHOJIOTMUECKUMH  TIpolieccaMu. TexHudyeckue CpeincTBa Ui  U3MEPEHHs OCHOBHBIX
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apaMeTpoB OMOTEXHOJIIOTHUECKHUX MPOIIECCOB, CBOICTB ChIPhS U POYKIIUH.

Pasznen 2. 'eneTnyeckasi MHIKEHEPHUS.

['eHeTnyeckass MH)XEHEPHSI CIIYKUT AJIs [IOJIy4YEHUsI OPIraHU3MOB C HY)KHbIMU KadecTBamu. Co-
3aHHE TeHETHYECKOW MH)KEHEPUU HEBO3MOXKHO ObLIO 0€3 cepuu OTKPBITHH, pe3ysIbTaTOM KOTO-
pBIX SBUJIACH Pa3pabOTKa METOJOB YIPABJICHUS HACIEICTBEHHOCTHIO KUBBIX OPraHU3MOB MYTEM
IPOHUKHOBEHUS] B MX IeHeTHuYeckuil ammapaT. K TakuM OTKpBITHSAM ClieyeT OTHECTH IpekKIe
BCETO:

— MOJIy4YeHHUE U30JIMPOBAHHOIO «XUMHUYECKU YMCTOro» reHa. [leppoHauanbHO I'eHbl MBITAIUCH
BBIJIETIATh U3 COOTBETCTBYIOLINX KJIETOK, HO IIOTOM OKa3aJloCh, UTO, 3Hasi CTPOEHUE, MPOILE MOJTY-
YaTh MX IIyT€M XUMHUYECKOI0 M MOJIEKYJIIPHO-OMOJIIOTNYECKOTO CUHTE3a. 3aTeM HEOOX0IUMO Obl-
J0 pa3paboTaTh METOAMKY BBEICHHS TeHa B KJIETKY. [Ipruém HYKHO OBLJIO HAYYUTHCS HE MPOCTO
BBOJIUTh T'€H B LIUTOILIa3My, a BCTpauBarh ero B moiekyiny JIHK knerku tak, 4roObl HOBast MH-
dbopMmarust Moria ObITh «IPOYNTAHAY OMOCHHTETUYCCKUM alapaToM KJIETKH, BhIPaOaThIBAIOIINM
OeJIKH ¥ BOCIIPOU3BOIAIIMM I'€HbI NIPH JIeJIeHUH KiIeTKU. OCyIecTBI€HHE 3TUX JBYX 3TaIoB — I0-
Jy4yeHHE I'eHa U BBEJCHHUE €ro B KJIETKY — U COCTaBIIsI€T OCHOBY TOI OoTpaciii OMOTEXHOJIOTHH, KO-
TOpas MOJIy4nsia Ha3BaHUe TeXHOJIOTuU pekoMOuHaHTHbIX JIHK;

— pa3paboTKy METOJOB «UYTEHHs» OMOJIOrMYECKO MH(pOpMaluu, KOTOpas «3alucaHa» B re-
Hax. JT1a paboTa Obl1a IpojenaHa aHrIMHCKUM yuéHbiM @. CeHrepoM U aMepUKaHCKUM YYEHBIM
VY. I'mn6eptom. 3a He€ yuénnie B 1980 r. Oput ynocroensl HobeneBcko mpeMun 1Mo XMMHH;

— OTKPBITHE CTPYKTYpPbI U (PYHKIIMM T€HETUUECKOTO amnmnapara KJIeTKH;

— OTKPBITHE MEXAHU3MOB PEKOMOMHAIIMKM TOMOJIOTHYHON U HeroMmosnoruyHou JJHK;

— oOHapyXeHue B OaKTepHalIbHBIX KJIETKaX BHEXpOMOCOMHBIX KoibleBblx JIHK, cocoOHbIX
K perumkanuyd. OHU BrepBble ObUIM OOHApyXeHbl B Hayane 50-X IT. W TOJYYWIM Ha3BaHUE
“mnazmuy’. [Tnasmuasl 001agar0T CIOCOOHOCThIO K @BTOHOMHOM OT XPOMOCOMBI PEIUIMKALUU U
COJIepKaTcsl B KJIETKE B BUJE HECKOJIBKUX KOMMM. Pa3nuuarorcs mia3Mujibl IO FreHETHYECKUM Je-
TepMuHaHTaM. O4eHb Ba)KHO, YTO IJIa3MMJIbl U3-3a CBOUX MaJIbIX Pa3MepPOB MOT'YT ObITh BblJIElIE-
HBI U3 KJIIETKU B HEMTOBPEKIEHHOM, HATUBHOM COCTOSIHUU;

— OTKpbITHE pecTpuKTas U yuras. B 1970 r. amepuxanue! C. Kexumm u I'. CMut ¢ coTpynHuKa-
MU BBIJECJIUIIN NIEPBYIO PECTPUKTA3y — (PEPMEHT, KOTOPHIN BBI3bIBAET TUAPOJIUTUYECKOE pacilen-
nenne JTHK B ctporo ompenenenHsix mectax. CyliecTBOBaHHE TakuX (epMEHTOB-PECTPUKTA3
OBLJI0 10Ka3aHO B omblTax HiBeiapckux ydenbix C. Jlunna u B. ApOepa B xonue 60-x rr. C no-
MOIIBI0 PECTPUKTA3 T€H MOXKHO pa3pe3aTh Ha OTAEIbHbIE ()PATMEHTHI, a C MOMOLIBIO JHMra3 UX
MO’KHO COEJIMHATh B MHOM KOMOMHALIMU, KOHCTPYUPYS HOBBI I'eH. B Hacrosiiee BpeMs OnucaHo
MHOX€ECTBO (DEpPMEHTOB, KOTOPBIE IPUMEHSIOTCS B TEHETUYECKON HHXKEHEPHH.

K nauvany 70-x rr. ObUIM CPOPMYIMPOBAHBl OCHOBHBIE MPUHIMIBI (YHKINOHUPOBAHUS
HYKJICMHOBBIX KHMCJOT M OENKOB B KHBOM OpPraHU3ME U CO3/1aHbl TEOPETHUYECKHE MPEATOCHUIKH
JUIsl BOSHUKHOBEHHSI T€HETUYECKON MHKEHEPUH.

Pa3nea 3. Knerounasi nH:keHepusi.

Knerounass umXeHepus — pas3ien COBPEMEHHON OHOJIOTHH, H3YYaloIIUW Mpolecc M
MOCJIEACTBHSI NIEPEHOCA BCEr0 WJIM 3HAUUTENBHOM YacTH T'€HETUYECKOTO MaTepuajna OT OJHOU
KJIETKH K JPYTOH.

ba30BbIM METO/IOM KJIETOUHOW MHKEHEPHH CIYXKHUT CIUsSHHE (THOpUIU3aIHs) KIETOK MUKPO-
OpPraHU3MOB WJIM COMATUYECKUX KJIETOK KMBOTHBIX M pacTeHui. CIusSHUE KIETOK MOXKET ObITh
IPOBEIEHO C MCIIOJIB30BaHUEM (PaKTOPOB CIUSHUS PA3IMYHOTO MPOUCXOXKACHUS: (PU3UUIECKOTO
(mepeMeHHOe 3JIEKTPUYECKOe WJIM MarHUTHOE I0JIE), XUMUYECKOro (KaTHOHBI, MOJIMITUIICHIIHU-
KOJIb U JIp.), OMOIOTUYECKOTO (BUPYCHI).

PacTutenbHble KIETKU Mepe] CIAUSHUEM IPEBPAIlalOT B MPOTOIUIACTHI KIETKH, JIMIICHHbIE
BHEIIIHEH JKeCTKOU KJeTouHoW cTeHkH. [locienyromuii CKpUHUHT MOy4Ye€HHBIX THOPHIIHBIX Kile-
TOK TO3BOJISIET 0TOOPATh T€ U3 HUX, KOTOpble 00beauHmIM reHoMbl win ¢pparmentsl JJHK ponu-
TEJIbCKUX KiIeToK. KilerouHast MH)KeHepHsl MO3BOJIAET MOIy4aTh TMOpUIHbIC KJISTKH MIIH JIaXe Iie-
JBIe pacTeHHs (pacTeHUs-PETeHEpaThl), CKPEIIMBas MEXIy co00i (uiioreHeTH4ecku (T. €. IBO-
JIOLMOHHO) OTJAJIEHHbIE OpPraHu3Mbl. B ciydyae HENOJHOro CIMSHUS KJIETOK KJIETKa-PELUIIUEHT
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MOJIy4aeT OTACJIbHBIE YYaCTKHU SIICPHOTO TE€HETHYECKOr0 MaTepuala WM YacTH KJIETKH-II0HOpa
(opranennl) ¢ 00pa3oBaHMEM aCUMMETPUYHBIX THOPHUIOB.

Kinerounas uHxeHepusi paciiMpseT BO3MOXKHOCTH MOJYYEHUsI HOBBIX LIEHHBIX IITaAMMOB
MUKpPOOPTraHU3MOB, COPTOB KYJIbTYPHBIX PACTEHUN U MOPOJ CEIbCKOXO35MCTBEHHBIX )KMBOTHBIX,
JUISL CO3JIaHUSI KOTOPBIX PAHEE MCIIOJIb30BAINCHh METO/bl KJIACCUUYECKOW CEJEKIMH, TpeOyromue
JIecATHIIETUH. 3a mocieHee BpeMs CO3/IaH Psii MEXKBUIOBBIX U MEXPOIOBBIX TMOPUIOB Tabaka,
kKapTodens, ToMaTa W IPYrux pacreHuid. Vcmonp3oBaHUE NOCTHXKEHUN KICTOYHONH WHIKCHEPHH
MO3BOJIMJIO  pa3paboTaTb TEXHOJOTHUU TMOJydeHUsT OEe3BUPYCHBIX pacTeHUd (Hampumep,
KapTodels) MyTeM pereHepamui ejioro pacTeHHs U3 OJHOW COMAaTHUECKOM KIIETKH.

Pa3nen 4. CTBOJIOBBIE KJIETKH.

CTBOJIOBBIE KJIETKH pa3AeisAOTCs Ha AMOpHOHanbHble cTBONOBbIE KiIeTkH (DCK), koTopeie
BBIICTISIIOT U3 SMOPUOHOB Ha CTaJMU OJIACTOLIMCTHI, U peruoHanbHble cTBOJIOBBIE KieTku (PCK),
NoJIy4aeMble M3 OpraHOB SMOPHOHOB Ha OoJiee MO3AHUX CTAIMSIX WIM M3 OPraHOB B3POCIBIX
ocobOeil. IloaTOMy HX YacTO Ha3bIBAIOT B3POCIHBIMHU CTBOJOBBIMH KJIeTKaMHu. B pa3nuyHbix
OpraHax M TKaHsSX B3pOCJIOr0 OpraHM3Ma CYIIECTBYIOT YACTUYHO CO3PEBILINE CTBOJIOBBIE KIIETKH,
TOTOBBIE OBICTPO J03PETh U MPEBPATUTHCA B KIIETKU HY>KHOTO Tuia. OHU HAa3bIBAIOTCS OJ1aCTHBIMU
KJIeTkamu. Hampumep, 4acTHYHO CO3pEBIINE KJIETKA MO3ra — 3TO HEHpOOIacThl, KIIETKH KOCTH —
0CTe00JIaCThI U TaK Jajee.

Bce cTBOOBBIE KIETKM HE3aBUCHUMO OT UX MPOMCXOKJIEHUS U UCTOYHUKA BblAEIEHUS o0a-
JAIOT YHUKaJIbHBIMU cBoWicTBaMU. OHM HE CHEIHATM3UPOBAHBI, TO €CTh HE UMEIOT KaKUX-TuOO
TKaHeCIeIU(PUICCKUX MapKEPOB, OTBETCTBEHHBIX 32 BBHITIOJHEHHE CICIHAIBHBIX (DYHKIUH, HO
crocoOHbI AuddepeHInpoBaThes B JII0ObIE CIEIMATU3UPOBAHHbIE KIETKH U 00Pa30BbIBAThH U3 OJI-
HOW NEpPBOHAYAJIbHOW CTBOJIOBOM KJIETKM JIMHUM N€HETUYECKH HUJICHTHUYHBIX KIETOK. X MOXKHO
KYJIbTUBUPOBATh B TE€UEHUE JJIUTEIBHOTO BPEMEHHU.

OTtnuune 3penbIX KJIETOK OT CTBOJIOBBIX COCTOHUT B TOM, YTO IEPBBIE OOBIYHO HMMEIOT
OTPaHMYEHHOE KOJIMYECTBO LIMKIIOB jAesieHus. [Iponecc co3peBanust CTBOJIOBBIX KJIETOK MPOTEKAET
B HECKOJBKO CTaJMi, YTO TMPUBOJUT K BO3HUKHOBEHHUIO B OpPraHU3ME MOMYJSIIUA CTBOJOBBIX
KJIETOK pa3Iu4HON cTeneHu 3penoctH. OOpa3oBanue comarmdeckux kietok n3 OCK wuper B
00X0Jl OpraHoreHe3a M MHOTHUX COOBITUH, NPOUCXOASIIMX TIPU €CTECTBEHHOM pa3BUTHU
3aponpima B Marke. YeM Oonee 3penoil sBisieTcs KIETKa, TEM MEHbIIEe BEpPOSTHOCTH €&
IpEBpaLeHHs] B KJIIETKY JAPYroro TUIIA.

Paspnen 5. TkaneBasi HH:KeHepus

B03MOXHOCTh THCTOTHUIIMYECKOTO BOCCTAHOBIIEHUSI TIOBPEXKIEHHBIX TKAHEH U OpraHoB Ipe-
CTaBJISIET 3HAUYMUTENbHBIA HHTEepec. COBpPEMEHHBIE METOJbl M3OJSALUU KJIETOK U MOAXOABl K UX
KYJIbTUBHPOBAHUIO MPEAINOJaralT HCIOIb30BaHHE KaK CHEUAIN3HPOBAHHBIX 3pENbIX KIETOK,
TaKk U UX MPEAIIECTBEHHUKOB Ha JIOOBIX 3Tanax auddepeHIupoBKd. MHOroobemaroIme nep-
CIIEKTHBBI Pa3BUTHS TKAHEBOW WHXKEHEPUU CBS3aHbI C BOZMOXXHOCTBIO HCIIOJIb30BaHUS B KAUECTBE
HCXOJIHOTO MaTepHuaa He TOJIbKO KCEHO- U aJUIOT€HHBIX MCTOYHHMKOB, HO U ayTOT€HHBIX KJIETOK.
[Ipu 3TOM BBIZIETICHHBIE CTBOJIOBBIE KJIETKA MOXHO UMIUTAHTHPOBATH MMAIIMEHTY B BUJIE CYCIICH3UHU
WIN B CTPYKTYPHOM MAaTPHKCE, WM TI0CIIe KOMMUTHPOBaHUs uX IN Vitro. Takoi moaxom B caMom
OnmxkaiiieM OyaylieM MOXET CTaTh pealibHOM aJbTEepHATUBOM KJIACCHUYECKOW TpaHCIIaHTOJIO-
TUH.

[TepcniekTUBBI TPUMEHEHUS KJIETOUYHBIX TEXHOJIOTHI BO MHOTHUX O0JACTSIX MEIUIIMHBI, BKITIO-
Yasi TPAHCIUIAHTALIMIO0 OPraHOB, UCIBITAHKUE JIEKAPCTBEHHBIX MPENapaToB, JIEYEHUE U BOCCTAHOB-
JIEHHE MOBPEXKICHHBIX TKaHEH, OYeHb 3aMaHYMBBI, HO JI0 Hayaja MOJHOrO UCIOJIb30BaHMsI MOTEH-
Masa KJIETOYHBIX TEXHOIOTUI He0OXOIMMO pa3pelInTh CIEAYIOIHe TPOOIeMBbI:

— CTBOJIOBBIE KJIETKH JIOJDKHBI OBITH IOCTYITHBI B JOCTATOYHBIX KOJUYECTBAX;

— nuddepeHaIsa CTBOJIOBBIX KIETOK JODKHA OBITH CTPOrO HamMpaBlEeHHOW W crenuuy-
HOW;

— CTBOJIOBBI€ KJIETKH JIOJKHBI OBITh )KU3HECIIOCOOHBI B OPraHU3ME PEIUITUCHTA;

— TOCJI€ TPAHCIUTAHTALlMU CTBOJIOBBIE KJIETKU JIOJKHBI OBITh CIIOCOOHBI MHTETPUPOBATHCS B
TKaHU PELUIUECHTA;
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— TPAHCIJIAHTAHT JOJDKEH (PYHKLIMOHUPOBAThH B TEUEHUE BCEH )KU3HU PELIMITUCHTA,;

— TpPaHCIUIAaHTAallUi HE JOJDKHA HAHOCHTh Kakoro-nubo Bpela pPELUIHEHTY (BKJIIOuas
MMMYHHYIO pEaKklUI0 OTTOp)KEHHs). B Hacrosiuee Bpems TKaHeBas WH)KEHEPUs SIBISIETCA
CaMOCTOSITENIbHBIM ~ OYpHO  pPa3BUBAIOLIMMCS  MEXIUCLUIUIMHAPHBIM  HAlpaBIEHUEM B
OMOTEXHOJIOIHH.

[Tomyyenue numeBoro Oenka. TexHONOrHs MOIYYEHUS M HCHOJIb30BaHUSA APOKKEBBIX
KyJbTyp B IHWIIEBOH NPOMBIIUIEHHOCTH. TEXHOJOTHS TMOJNy4YeHHs OENKOBO-BUTAMHUHHBIX U
OEIKOBO-JIMIIUAHBIX KOHLIEHTPAaTOB Ha OCHOBE Oumomacchl Jpoxoked. [IpomsBoacTBo chupra.
Mukpoopraiusmbl, HCIOJIb3yeMblE B IPOU3BOJCTBE cnupTa. IIluBoBapeHMe M BHHOAENUE.
buoxummnueckue OCHOBbI Ipouecca cOpakuBaHus. CyIIHOCT ¥ OCHOBHBIE  CTaJIuM
TEXHOJOTMYECKOro Ipouecca. XieOomekapHoe NpOU3BOACTBO. IlIpuMeHeHue JIpOoiOKEBBIX
KYJBTYpP B Pa3IMYHbIX OTpACISAX MUIIEBON OMOTEXHOIOTHH.

buoxumuueckue ocHOBBI Tporecca cOpaxuBanus. Mcmons3oBanue (EpMEHTOB B
nepepabOTKe MOJIOKA, Msca. bBHOTEXHOJIOrMYECKHe IPOLECChl  IOJY4YeHHs  MHIIEBBIX
OpraHMYECKUX KHUCIOT. IIpOoayKThl OKUCIUTEIBHOIO OpOKEHUs: JIMMOHHAsS KUCJIOTA, YKCYCHas
KHCJIOTa, IJIFOKOHOBAs KHCIO0Ta; MOJIOYHOKHUCIOE OposkeHHe M OMOTEXHOJIOTHS 3aKBAaCOK U
OaKTepHaTbHBIX MPENapaToB MOJOYHOKHUCIIBIX MUKPOOPTAaHU3MOB: TOMO(EPMEHTHOE OpOKEHUE U
rerepoepMeHTHOE OpoxkeHue. TexHomorus OaKTepUaIbHBIX IPENapaToB MOJOYHOKHCIIBIX
MUKpPOOPTraHU3MOB. TEXHOJIOTMsI MPUTOTOBJIIEHHUS U HCIIOJIB30BAHMS 3aKBACOK HA YHCTHIX
KyJbTypaX  MOJIOYHOKMCIBIX  MHMKPOOPraHM3MOB B MOJIOYHOM  NPOMBIIUIEHHOCTH.
MukpoOrosiornyeckuii KOHTPOJIb Ka4yeCTBa 3aKBACOK.

[Tonmyyenne OMOJOTMYECKH AKTUBHBIX JOOABOK K MHMILE U IMUIIEBHIX J100aBOK METOAAMHU
OMOTEXHOJOIMH. bBHOTEXHOJOrMYEeCKHME MIPOLECChl  IMONYYEHMs] IUILEBBIX  KpacuTesei.
buorexnonoruyeckue IPOLIECCHI MOJTy4YeHHUs UHTEHCUBHBIX MOJICJIACTUTENEH u
caxapo3ameHurtenedl, ycunutesned  Bkyca. [losydeHume — mpemapatoB  HYTPHUIIEBTHKOB,
napadapMaleBTUKOB U MTPOOMOTHKOB MeToJaMu OnorexHonoruu. HamnpaBieHus ucrnonb30BaHUsS
BA/I B TexHos0TMN (QYHKIIMOHAIBHBIX MPOJAYKTOB TUTAHHUS.

Pa3nen 6. KnonnpoBanue.

KnonupoBanue — npouecc co3ganus kinoHoB. KiioHamu B OMOJOTMHM HA3bIBAIOT OPraHU3MBI,
UMEIOIIME COBEPIICHHO O/IMHAKOBBIN I'€HOTHII, T.€. HA0Op IeHOB.

B xoMmOuHanuu ¢ MeToamM TpaHCreHe3a KIOHHPOBAHHWE OTKPHIBAET OIPOMHBIE BO3MOXK-
HOCTH ISl TeHETHUECKOW MOJU(PHUKAIUMA TeHOMOB MUKPOOPTaHU3MOB, PACTEHUH U KUBOTHBIX. B
IpoLecce KIIOHUPOBAHUS JIOCTUTAaeTCsl BOCIIPOU3BEIEHNE TOrO WJIM MHOTO KMBOTO0 00OBEKTa B Ka-
KOM-TO KOJIMYECTBE KOMUU. /{151 reHETMKOB pacTeHUI NOJyYEHHE KIIOHOB HE COCTABIISIET HUKAKUX
npobsieM. ATTOMUKCUC — HE YTO MHOE, KaK crielu(puUIecKuil crnocod pa3MHOKEHHUSI, TO3BOJISIFOIINN
M0JIy4aTh TEHETUYECKUE KOTMA MAaTEPUHCKOTO OpraHu3Ma.

Ecnan moOyio pacTUTENbHYIO KIETKY JHUIINTH MPOYHOU 000JOYKH, a TOTOM 00paboTaTh
POCTOBBIMM (PAKTOPAMH, OHA HAUWHAET JIEJIUThCS, 00pa3yst KOJOHUHU KIIETOK, KaJlyc, U3 KOTOPBIX
KaXKJasi MOKET JaTh Hadyajlo LEJIOMY pacTeHHIo. ['€HeTHKH >KMBOTHBIX IMOJy4aloT KIIOHBI, €CIH
KUBOTHBIE PA3MHOXKAIOTCSI APTEHOT'€HE30M, TO €CTh OECIONIBIM ITyTeM, 0€3 MpealIecTBYIOIEro
omonoTBopeHus. [loay4yaroT KJIOHBI U B 3KCHEpUMEHTalIbHOW 3MOpuosnoruu. Eciau 3apoapin
MOPCKOTO €)Ka Ha paHHeH cTaguu IpoOJIeHHs pa3[esiuTh Ha COCTABIISAIOLIME €ro KJIEeTKH — Ona-
CTOMEpBI, TO U3 KAXKIOro OJlacToMepa pa3oBbETCS LENbI OpraHu3M. Y 4eloBeKa W3BECTHBI CIIy-
Yayu CBOEOOPA3HOTO €CTECTBEHHOIO KIOHMPOBAHUSA. DTO TaK HAa3bIBa€MbIE OJHOSIIIEBbIE OIU3HE-
Ibl, KOTOPbIE€ BOSHUKAIOT CPABHUTEIBHO PEIKO M3-3a pa3/IeNIeHUs OIJIOIOTBOPEHHOMN SIMIIEKIETKH
Ha J1Ba OjacTomepa, Kax /bl U3 KOTOPBIX TOTOM Pa3BUBAETCS CAMOCTOSTENBHO.

Paznen 7. OcHoBHbBIE cOCTaBJsSIIONIE OMOTEXHOJIOTHYECKOro mpoiecca.

OCHOBHBIMH KOMITOHEHTaMH OMOTEXHOJIOTHYECKOT0 Mpoliecca SBISIFOTCS OMOJIOrMYECKHMA
areHT, cy0cTpar, COBOKYMHOCTh YCTPOMCTB JUIsl YIpaBJICHUS IPOLECCOM M II€JIEBOM IMPOIYKT.
Metoponorus, KOTOpas OOBIYHO HCIOJB3YETCs, CBsi3aHAa C CEJEeKUUeH HYXHBIX (opMm
MHUKPOOPIaHU3MOB U3 MMEIOIIUXCS B MPUPOJE, MOAU(UKALMEH MUKPOOPIaHU3MOB C MOMOILBIO
MyTalui WIA U3MEHEHUEM HX C IIOMOIIbI0 N€HETUYECKON MHKEHEPUH. BO MHOTHUX TEXHOJIOTHUSX
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UCTIONIBb3YeTCsl HE ILETbli MUKPOOPTaHW3M, a BbIIEICHHBIE U3 HEr0 M OYMIICHHBIE ()EePMEHTHI.
Nmeercs 0oJbIioe KOTMYECTBO MH(POPMAIIUK 110 KPYITHOMACIITA0HOW HapaOOTKe, BBIACICHUIO U
OUYHUCTKE OT/AEIBbHBIX (DEPMEHTOB M MX CTAOMJIM3AIMM B MCKYCCTBEHHOH cpene. JJOCTUTHYB 1O
OKOHYAaHUU OMOTEXHOJOTHYECKOTO IMpOoliecca KeIaeMoro pe3ysbTaTa, HalpUMep HaKOIUICHHS B
peakTope OMoMacchl WJIM APYroro IENeBOro MpoAyKTa, B OOJBIIMHCTBE CIy4aeB HEOOXOAUMO
HY>KHBIM MPOIYKT OTAEIUTh OT KOMIIOHEHTOB, COJIEpKalIiuXcs B BOJHOU (paze. DTOT ueTBEepTHIN
3Tan OMOTEXHOJOTHYECKOTO IMpoIecca, Ha3BaHHbIM MPOLIECCOM BBIACICHUS M OYUCTKHU IEJIEBOTO
NPOAYKTa, MOXET ObITh TEXHHYECKH TPYAHOBBINOIHUMBIM U JoporocrosiuuMm. OH
NEPBOHAYAILHO CBOAMTCS K PAa3JeNICHHIO COACPKUMOTo OMOpEakTopa Ha XKHUIKYIO U TBEPAYIO
da3pl ¢ mocneayrouleil KOHLEHTpalued M OYMCTKOM HYXHOro mnpoaykrta. Ilpomecc oObraHO
cocTouT OoJiee YeM U3 OHOM CTauu.

Pa3znen 8. KyabTuBnpoBanue 6aKkrepui.

OO1Me MPUHIUIBI TIpoLiecca BhIpAIMBaHKs IN VILr0O MUKPOOPraHU3MOB KJIETOK PAacTCHHN U
JKUBOTHBIX MPAKTUYECKU MAJIO YEM OTJIMYAIOTCS, IO3TOMY €ro MOXHO pacCMOTPETh HA MpUMEpe
KYJIbTUBHPOBaHUS OaKTEpuUil.

KynbpTuBupoBanue mnpoayleHTa OObIYHO Ha3bIBalOT (epmeHTanueid. OHa MOXKET ObITh
a’po0HON M aHa’pOOHOH, TIIyOMHHOW M TMOBEPXHOCTHOM, MEPUOJMYECKOW W HEMPEPHIBHOM, C
UMMOOHUITM30BaHHBIM MPOAYIIEHTOM U HAXOMASIIUMCS B CyCIIEH3HUH U T.1I.

Poct KynpTypbl MOXKHO OXapakTE€pU30BaTh BPEMEHEM YIBOCHHMs KOJWUYECTBA KIIETOK WIIH
O6uomMaccel. OJHAKO ATH BEIMYMHBI MOTYT Pa3nyaThCsl, TaK Kak OromMacca MOXKET YBETHYUBATHCS
u 0e3 JeseHus KIeToK. PocT uncia KiIeTok conpoBOXK/1aeTCsl U3BMEHEHUEM COJIep KaHus OUOMou-
MepoB B buomacce, B yactHoctu JJHK n PHK. {5 koaudecTBEHHOM XapaKTEePUCTHKU POCTa Kile-
TOK aHAJIM3UPYIOTCSI OCHOBHBIE MapaMeETPbl POCTA: yJElIbHAs CKOPOCTh POCTA, BPEMS YABOCHHS,
CTENEeHb Pa3MHOXKEHMsI, MeTaboianueckuil 3h(exT, BIUIHUE KOHIEHTpPAIMU CyOcTpaTa Ha CKO-
POCTB pocTa.

[locne nmonagaHust KJIETOK B CBEXKYIO MOJHOIIEHHYIO CPEy OHU HE Pa3MHOXKAIOTCS Ccpasy,
IPOXOJTUT OMNPEEIICHHBIM Nepruoa, Ha3biBaeMblil Jar-¢a3oii. CrycTsi HEKOTOpOEe BpeMs KJIETKH
HAuMHAIOT MpHUCIOCcCa0IMBATBCA K OKpYKarouled cpene. B 3TOT MOMEHT aKTUBU3UPYIOTCS
(bepMeHTBI, BO3pacTaeT KOJIMYECTBO HYKIEMHOBBIX KUCIOT, ocobenHo PHK, uto nHeo6xoaumo s
6uocunTre3za OenkoB. OHMM M3 METOJIOB MCCIEOBAHUS Ipoliecca KyJIbTUBUPOBAHUS SBISAETCS
MaTeMaTUYeCKOe MOJIETUPOBAHUE, OCHOBAHHOE Ha IMOJYYEHUH alreOpandecKux COOTHOLICHHM
MEXIY BXOJHBIMA U BBIXOAHBIMM IepeMeHHbIMU. K BaXHBIM aclekTam NpPUMEHEHUS
MaTE€MaTU4eCKNX METOJOB MOJEIUPOBAHUS OTHOCHUTCS BO3MOXHOCTH IPOTHO3UPOBAHMS
OCHOBHBIX IIOKa3aTellell Ipolecca KyIbTHUBHUPOBAaHUA KIETOK. IIpuMeHeHHMe MmaTeMaTHuecKHux
METO/IOB IIO3BOJISIET COKPATUTh CPOK OCBOCHHSI HOBBIX IIPOLIECCOB KYJIbTUBHPOBAaHUSA U
UHTEHCU(UIIMPOBATH UMEIOLINECS MTPOLECCHI.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHU

Bun yuebHoil paboThl O6pazoBarenbHbIE TEXHOJIOTUN
Jlexuun DJNEKTPOHHBIE MaTEepPHUAJIbl, UCIIOJIb30BAHNE
MYJIBTUMEANNHBIX CPEICTB, pa31aTOYHBIA MaTepuai
[IpakTnueckue 3aHATHS PabGota ManbiMM Tpynmamu, OOCYXICHHE U aHaJIU3

OpCAJIOKCHHBIX BOIIPOCOB HUX AaYAUTOPHBIX 3aHATUAX,
WHAUBUAYAJIBbHBIC NOKJIAAbl, TCCTUPOBAHNUC

CaMoCTOSTEeILHBIC pa6OTBI 3aHII/ITa " IPE3CHTAlNA PE3YJIbTATOB CAMOCTOATCIIBHOT'O
HUCCICOOBAaHNA Ha 3aHATHUAX

6. @OH/1 OLIEHOYHBIX CPEACTB TUCITHIIJIMHBI
6.1. ITacnopT poHIAa OLIEHOYHBIX CPEICTB MO JUCHUILTHHE «OCHOBBI
OMOTEXHOJIOT VD)
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KonTtponupyemsie pa3aeisl (TEMBI) Kon O11eHOYHOE CPEICTBO
Ne | muCHUMIIMHBI KOHTPOJIMPYEM | HaMMEHOBAHHUE KOJI-BO
n/m oif
KOMIIETEHIHH
OcHOBHBIE TEpPUO/bl BO3HUKHOBEHHS, pedepar 6
CTaHOBJICHUS U pa3BUTHS TECT 8
1 6I/IOTCXHOJ'IOI:I/II/I. Ob6nacTu npuUMEHEHHUS VK-2: OITK-5 BOIIPOCHI K 3a4eTy 5
COBPEMEHHOM OMOTEXHOJIOTHU u
OCHOBHBIE €€ acleKThl (0M0IornYecKue,
XUMHYECKHUE, TEXHOJOTHICCKUE).
['eHeTrveckas HHKEHEPUS VYK-2; OIIK-5 | pedepar 3
2 TECT 12
BOIPOCHI K 3a4eTy 4
Knerounas naxxeHepus YK-2; OIIK-5 | pedepar 3
3 TECT 12
BOIIPOCHI K 3a4ETy 9
CTBOJIOBBIE KJIETKH 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 mporecca. TeCT 5
BOIIPOCHI K 3a4ETy S)
KyneTuBupoBanue 6akTepuil. VYK-2; OIIK-5 | pedepar 2
8 TECT 9
BOIPOCHI K 3a4eTy 4
6.2. Ilepeyens BONPOCOB /sl 3a4eTa
1. Kewm u xoraa ObuT BBesieH TepMuH “OnotexHosorus”? (YK-2; OITK-5)
2. Yro uzyuaet 6mnorexuonorus? (YK-2; OITK-5)
3. HazoBute ocHOBHBIE 3Tamnbl pa3sutus ounotexuonoruu? (YK-2; OITK-5)
4. KT0 13 y4eHbIX BHEC HAaMOOIbIINHN BKJIaJ B pa3BUTHE OMOTEXHOIOTHU?
5. C kakumu Haykamu cBs3ana ouotexHosorus? (YK-2; OITK-5)
6. Yro takoe MexaucuuIIMHapHas oonacts Hayku? (YK-2; OITK-5)
7. TlpuBemute mpuMepbl MexaucIUILIHHApHBIX HayK. (YK-2; OIIK-5)
8. Uro takoe reneruueckas umwkeHepus? (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 TexHoIoruu pekomOounanTHeix JJTHK. (YK-2;
OIIK-5)
12. Yro uzyuaer kinerounas umkenepusn? (YK-2; OITK-5)
13. Uro Takoe reTepoKaprOHBI U B YeM HX OTJIH4YUe OoT NosoBbIX Tnopunos? (YK-2; OITK-5)
14. Kem ObLT MOJTy4YeH TIEPBBINA MEXKBUI0BOM THOpH pacTuTenbHbIX Kietok? (YK-2; OIIK-5)
15. Kakue mpeumyliecTBa UMEET KJIETOUHAsT MHXKEHEpHUs Mepel]l KIACCHUYECKUMHU METOJaMu

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)

Kro BriepBbie momyunn MoHokaoHanbHbIe aHTHTEeNa? (YK-2; OIIK-5)

Ha3zoBuTe 0OCHOBHBIE 3TAllbI MOTYYECHUS MOHOKIOHANBHBIX aHTUTel. (YK-2; OITK-5)
KakoBa poiib aHTHHANOTHITHNYECKHUX 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 MOJTYYECHUN M IPUMEHEHHH CTBOJIOBBIX KieTok? (YK-2;
OIIK-5)

Kakue coXXHOCTHM MOTYT BO3HHKATh IPH TpaHCIUIaHTaIuu TKaHed u opranoB? (YK-2;
OIIK-5)

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

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

Yrto Takoe TpaHCIeHe3 U KaKoBa ero pojib B coBpeMeHHol onorexunonorun? (YK-2; OIIK-
5)

HazoBuTe OCHOBHBIE 3TAlbI MOAYYEHHs TpaHCTeHHBIX opranu3moB. (YK-2; OITK-5)

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

HazoBute ocHOBHBIE 3Tamnbl kionupoBanus. (YK-2; OIIK-5)

[Tepeurciute OCHOBHBIC KOMIIOHEHTHI OMOTEeXHOMOTHYecKoro mnporuecca. (YK-2; OITK-5)
Ha yem ocHOBaHO MaTeMaTH4eCcKOe MOJEIMPOBAaHUE Mpolecca KyJIbTUBHPOBAHUS OakTe-
puii? (YK-2; OIIK-5)

KTo U3 poccuiickux y4eHbBIX SBJISETCS OCHOBOMOJIOXHUKOM B pa3pabOTKe W MPUMEHEHUU
MaTeMaTHYECKUX METOJIOB IS ONucaHus npoiieccoB KyiabruBupoBanus? (YK-2; OITK-5)
Hanumure ypaBHeHHEe MaTepualbHOrO OanaHca Jjsi cyOcTpaTta, OMomacchl W MPOAYKTa
metaboau3ma. (YK-2; OTIK-5)

HazoBure ¢dakTopsl, BIUSIONIME HA POCT U OMOCMHTETHYECKYIO aKTHUBHOCTh IPOIYLIEHTA.
(YK-2; OIIK-5)

Ponp reHHoit uHXkeHepuHu B (yHIAMEHTAJIBHOW M SKCIIEPUMEHTAIbHONH OMOTEXHOJIOTUH.
Tpancrennbie opranusmsl 1 ux npumenenue. (YK-2; OIK-5).

[ToBbIIeHNE YCTOMYMBOCTH pacTeHUIl K aOMOTHUYECKUM U OMOTHYECKUM (haKTOpaM METo-
JlaMU TeHHOW WHKeHepuu u TkaneBoi cenekiuu (YK-2; OITK-5).

OcHOBHBIE HaNpaBJICHUS U MEPCIEKTUBBI CO3JaHUS TPAHCTEHHBIX COPTOB CEIBCKOXO3sIi-
crBeHHbIX pactenuit (YK-2; OITK-5).

[Mony4enue 1 npuMeHeHue TpancreHHsix apoxokeit (YK-2; OITK-5).

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

TpaHcreHo3, ero OCHOBHBIE 3Tamlbl U OCOOCHHOCTH MpPU TMOJNYYECHUM Pa3IMYHBIX BHUI0B
TpaHcreHHbIX )KUBOTHBIX (YK-2; OITK-5).

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

OcobenHoct MeTabonU3Ma, TpaHCIoOpTa U (PU3NOJIOrHYECcKoe JAeHCTBUE (PUTOTOPMOHOB.
Hcnonp3oBanue GUTOropMoHoB B KynbType in vitro (YK-2; OITK-5).

KionanpHOe MUKpOpa3MHOKEHHE PacTeHUH B KyabType iN Vitro. ®akTopsl, BIUSIOIIUE HA
3 PEKTUBHOCTH KIOHATLHOTO MUKpopasMHoxeHus pactenuit (YK-2; OITK-5).

DTarnel MOJy4YeHHUsT PaCTeHUH B KylbType IN Vitro. OCHOBHBIE TPYIHOCTH M CIIOCOOBI MO-
BBINICHUS (G PEKTUBHOCTH KJIOHATBLHOTO MUKpopasmuokenus (YK-2; OITK-5)..

MeToap! 0310pOBIIEHUS TOCAIOYHOTO MaTepuaiia (TepMOTepaIus, METOl ATMKAIbHBIX Me-
puctem, xumuotepamnusi). (YK-2; OITK-5).

MeTtoap! KOHTPOJI BUPYCHOM MH(EKINU B MpOLECce 030POBICHUS U Pa3MHOXKEHHUS T10-
CaJIOYHOT0 MaTtepuaia (MeToJ UMMYHO(PEPMEHTHOTO aHallu3a, METOJl ANEKTPOHHONH MHUK-
pockonun) (YK-2; OIIK-5).

16



47. TloHATHE TOTHIIOTEHTHOCTH pacTUTENbHOW KieTku. Knerounas aenuddepeHmmanus u
ycioBus mepexonaa kK auddepeHimaiui KauTyCHBIX KJIETOK B KynbType 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 Uil Aerpafanuu kcenoomorukos (ITK-

1,2, 14).

6.3. llIkaja onieHOYHBIX CPEACTB

YpoBHM OCBOE-
HUS KOMIIETEH-
U

Kpurepuu onieHuBanus

OueHouHbIe
cpenctBa (KOJI-BO
0aJlIOB)

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

[Toka3piBaeT TIyOOKHE 3HaHHS TMpEAMETa. 3HaeT:
OCHOBHBIC OMOTEXHOJIOTHYECKUE CITIOCOOBI TIOTYUYCHHUS
MOJIE3HBIX JUIA 4YelOBeKa MPOAYKTOB; HOBEUIINE
IIOCTHKEHUS B obOmactu OHMOTEXHOIOTHH,
TPaAUIIMOHHBIE  OMOTEXHOJOTMYECKHE  IPOIIECCHI,
UCIIOJIb3YEMbIE B IHIIEBOW  MPOMBIIUICHHOCTH,
PacTEHUEBOICTBE, )KUBOTHOBOJICTBE, MEIUIIUHE.
YMeeT HCIoJIb30BaTh TOJYYEHHBbIC 3HAHUS, MPHBOJIS
IIPU OTBETE COOCTBEHHBIC TTPUMEPHI.

YMeeT TpOBOAWTh TEOPETHUSCKHUE HCCIICIOBAHUS,
MOJIb30BAThCS CHPABOYHOM JIMTEPATYpod B 00JIacTu
OMOTEXHOJIOTHH;, WCIIOIb30BaTh TOJYyYCHHBIC 3HAHWSI
ibIe: aHanuza AKCMIEPUMEHTATbHBIX aHHBIX;
CaMOCTOSITEIILHO BBIOMPATh TEXHUYECKHE CPEJNICTBA,
paloHaIbHYI0 CXEeMy [MPOU3BOJICTBA 33JaHHOTO
MPOJYKTa;, ONTUMHU3HPOBATh COCTAB IHTATEIHHBIX
Cpel W YCJIOBHUS KYJIbTUBHUPOBAHUS MPOIYLIEHTOB;
pPaCTHTENBHBIX ¥ JKUBOTHBIX KJIETOK, OIICHUBATH
TEXHOJOTHYECKYI0 3(()EKTUBHOCTh MPOU3BOJCTBA U
BHOCHTH MPEIOKEHUS TI0 UX YCOBEPIICHCTBOBAHHUIO.
Brnageer HaBbIKaMu aHaiM3a COBPEMEHHOTO COCTOSI-
HUST OMOTEXHOJIOTMYECKOTO IPOM3BOJICTBA, HAYKH U
TEXHHUKHU, CBOOOJHO BIaJIc€T TEPMUHOIOTHEH H3 pa3-
HBIX Pa3/IeJIOB JTUCITUTUINHBI.

Bnageer HaBBIKAMH CaMOCTOSITENBHOTO  PEUICHUS
HAyYHBIX, MHKCHEPHBIX W TIPOU3BOJACTBCHHBIX 3a71a9 B
obmactu OMOTEXHOJIOTHH; OITBITOM
MHUKPOOHOJIOTHIECKUX, OOTEXHOJOTHYECKUX H
AHAJIUTAYECKUX METOJOB HCCIENOBAHUS, METOJaMU
OYMCTKA W  CTCpWIM3AIlMH  BO3JyXa, BO3IyXa,
MOMEIIEHUH, MaTepuasos, MPUTOTOBIICHUSI U
CTCpWIN3AllMU  THTATEIBHBIX  CPel,  METOJaMH
MIPOBEICHUS CTaHJIaPTHBIX HCOBITAHUH o
OTIpE/ICNICHUIO  KayecTBa CBHIPbS W MPOJIYKIIUH,
METOJIJaMU TEXHUYECKOTO KOHTPOJSI 32 COONIOJIEHUEM
TEXHOJIOTHYECKON JIUCIIATUINHEL B YCIIOBUSX
JEHCTBYIONIEro OMOTEXHOJIOTHYECKOTO IPOU3BOJICTBA.

TecToBBIC 3a1a-
HUS

(30-40 6amnoB);

pedepar (7-10
0aJlIoB);

BOITPOCHI K 3a4€eTy
(38-50 6am0B).

Bba3oBrrit

Xopomo 3HaeT MPEeJMET, OJHAKO 3TH 3HAHHS OTPAHH-

TecToBple 3ama-
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(50 -74 6amna) —

«3a4TCHO»

YeHbl 00BEMOM MaTepHalia, MPEeACTaBICHHBIM B y4ue0-
HUKE. 3HAET: OCHOBHBIE OMOTEXHOJOTUYECKHE CIIOCO-
OBbI MOJIyYEHUS THIIEBBIX MPOIYKTOB; JIOCTUKCHUS B
001acTH OMOTEXHOJIOTHH B IMUIIEBON MPOMBIIIICHHO-
CTH; TPAJUIMOHHBIC OMOTEXHOJIOTUYECKHE MPOIECCHI,
HCIIOJIL3YCMBbIC B HHH.[CBOﬁ MIPOMBIIIJIICHHOCTH.

YMeeT HCIoNb30BaTh TOMYYCHHBIC 3HAHUS, MPHUBOISL
IPUMEPBl U3 T€X, YTO MUMEIOTCS B ydeOHUKE. YMeeT
UCTIOJIB30BaTh MOJMYYCHHBIC 3HAHMS Ul aHaJM3a JKC-
NEPUMCHTAJIbHBIX OAHHBIX; OHNTUMH3UPOBATH COCTAB
MUTATEIBHBIX CPEJl U YCIIOBUS KYJIbTUBUPOBAHUS TIPO-
AYUCHTOB, PACTUTCIIBHBIX W XMBOTHBIX KIJICTOK, OILIC-
HUBATh TEXHOJOTHYECKYIO 3()()EKTUBHOCTH MPOHU3BO/I-
CTBa.

Brnaneer TepMuHOIOTHEH, Nenas ONIMOKH; TIPU HEBEp-
HOM YIIOTPEOJIEHUN CaM MOKET X UCIIPABUTb.
Brnaneer HaBbIKaMu pEIICHUS HAYYHBIX, HHKEHEPHBIX
¥ TIPOU3BOJICTBCHHBIX 3a/lad B 00JIACTH OMOTEXHOJO-
', aHAJIMTUYCCKHUMHU U OMOTEXHOJIOTHUYECKUMU Me-
TOJIAMH HUCCIICJIOBAHMSI, TPAKTUYCCKUMU METOJIaMH
OYMCTKHU U CTCPUIIM3AlUH BO3yXa, IIPUTOTOBJIICHUA U
CTepWIN3ALMYU MUTATESIBHBIX CPEll, METOJAaMU IPOBE-
ACHUA CTaHAAPTHBIX HUCIBITAHUHU 110 OIIPCACIICHUIO Ka-
YeCTBA ChIPbsl U MPOTYKIIHH.

HHSI
(20-29 6amoB);

pedepar (5-6

0aJlIoB);

BOIIPOCHI K 3a4€Ty
(25-39 GanoB).

IToporossiii
(35 - 49 6amnoB)

«L3aYTCHO»

3HaeT OTBET TOJIBKO Ha KOHKPETHBIH BOIPOC IO OC-
HOBHBIM OMOTEXHOJIOTUYECKUM CIIOCO0aM MOTydCHHS
MOJIE3HBIX JUISL YelloBeKa MPOJIYKTOB, Ha JIOMOJIHU-
TEJBHBIE BOIMPOCHI OTBEYAET TOJIBKO C ITIOMOIIBIO
HaBOJAIIMX BOIPOCOB 3K3aMEHATOpA.

He Bcerna ymeer npusecty npaBuibHbIN npumep. He
BCErJja CaMOCTOSITEIbHO MOXKET HCHOJIb30BaTh IONY-
YeHHbIC 3HaHUS Ui aHalu3a OSKCIIePHUMEHTAIBHBIX
JAHHBIX; ONTHMHU3ALUMU COCTaBa MHUTATENbHBIX Cpel U
YCIIOBHIA KYJbTUBUPOBAHUS MPOIYIIEHTOB; PACTUTEIb-
HBIX U JKUBOTHBIX KJIETOK, OLEHKH TEXHOJIOTHYECKOM
3P HEKTUBHOCTH MTPOU3BOJICTBA.

Cnabo BnaseeT TEpMUHOJIIOTHEN U HaBbIKAMU PELLIEHUS
HaYYHbIX, HH)XEHEPHBIX U NPOU3BOACTBEHHBIX 3ajay B
o0sracTi OMOTEXHOJIOTHUH, AaHAITUTUYECKUMHU U OMOTEX-
HOJIOTHYECKUMH METOJJaMH UCCIICOBAHMUSL. .

TectoBbIE
HUSA

(14-19 6annos);

3aaa-

pedepar (3-4

Oaia);

BOITPOCHI K 3aYETy
(18-26 6am0B).

Huzkuit  (momo-
poroBbiit) (KOM-
TIETCHITUS HE
copMHpOBaHa)
(menee 35 Oan-
JIOB) —

«HE 3a4TCHO»

He 3HaeT 3HauMTENBHON YacTH IPOrPaMMHOIO Marte-
pHajia Mo OCHOBHBIM OMOTEXHOJOTHYECKHM crioco0am
MIOJIyUYEHUS TOJIE3HBIX Ul YEJIOBEKAa IPOAYKTOB; HE
3HAET HOBENIIINE JOCTHKEHUS B 00JIaCTH OMOTEXHOIO-
T'HH; JOMYCKAET CYIIECTBEHHBIE OMNOKU B OTBETAX.

He ymeer nmpuectn npaBwibHbl npumep. He ymeer
IIPOBOAMNTH TEOPETUUECKUE HCCIEN0BAHUS, I0JIb30-
BaThCsl CIIPABOYHOM JUTEpaTypoil B oOyiacTu OMOTEX-
HOJIOTUHU; HCIOJb30BaTh IOJTYYEHHbIE 3HAHUS JUISA
aHaJIM3a OKCIEPUMEHTAIBHBIX JAaHHBIX; CaMOCTOSI-
TEJIbHO BBIOMPATh TEXHUYECKUE CPEICTBA, pallHOHAIIb-
HYIO CXEMy NPOM3BOJCTBA 33JaHHOIO MPOJYKTa; ON-

TecToBEBIE
HUS
(0-13 6amnon);

3aja-

pedepar (0-2

Oamna);

BOIPOCHI K 3aye-
TY9K3aMEHY
(0-19 6amoB).
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THUMH3UPOBATh COCTAB MHUTATEIBHBIX CPEIl U YCIOBHS
KYJIbTUBHPOBAHUS TPOJIYIICHTOB, PACTHUTEIBHBIX U
KUBOTHBIX KJIETOK, OLICHUBATh TEXHOJOTHYECKYIO (-
(EeKTUBHOCTh MPOU3BOJCTBA U BHOCUTH MPEIIIOKCHHUS
10 MX YCOBEPIICHCTBOBAHUIO.

He Bnaneer tepmunonorueil. He Biiaseer HaBbIKamMu
pEIICHUs] HAyYHBIX, MH)XCHEPHBIX U TPOU3BOACTBEH-
HBIX 3a7a4 B 00jacTh OMOTEXHOJOTMH, METOAaMHU
MIPUTOTOBJICHUSI W CTEPWIM3AIMU TUTATEIBHBIX Cpel,
OMOTEXHOJIOTMYECKUMU, MUKPOOUOJIOTHIECKIMHU, aHa-
JATHYECKUMU METOJaMU MCCIEIOBaHMI, METOJaMH
MPOBEJICHUS CTAHIAPTHBIX HCIBITAHUA TI0 OMIpeselie-
HUIO KayeCTBa CHIPhS U MPOAYKIIMH, NPAKTHYECCKUMH
METOJIaMU OYHUCTKH M CTEPWIM3AIMHA BO3IyXa, TTOMeE-
IICHUH, MaTEPHAIIOB.

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

7.1 OcHoBHasi y4yeOHasi JUTEepaTypAa:

1. Myparoa C.A., [lamuxun P.B. YMK no gucnuminHe «OCHOBBI OHOTEXHOJOTHH». —
MuuypuHck, 2024.

2.. buorexunomnorus. B 2 4. YacTe 2 : yueOHHUK U IPAKTHKYM IS aKaJEeMHUECKOro OakanaBpua-
ta / mox obmel penakumerr H. B. 3arockunoii, JI. B. Hazaperko. — 2-e u3f., BCmp. U 0N, —
Mocksa : U3narensctBo IOpaiit, 2018. — 219 ¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN
978-5-534-07409-3. — Tekct : anexkrpounsiii // DBC IOpaiir [caiitr]. — URL: https://biblio-
online.ru/bcode/423049

3. buorexuomorus: Yueonuk/ M.B.Tuxonos, E.A. Pyban, T.H. I'pssaeBa u np.; moa pen.
Axan. PACXH E.C. Boponuna.- CI16.: TUOP/, 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 / JlaHp : >3JIeKTpoOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/159406. — Pexxum moctyma: s
aBTOPU3. NIOJIb30BATEIICH.

7.2 JlonoJiHUTe/IbHASI yueOHAasl JIuTepaTypa:

1. CkBopuona, H.H. OcHoBbl 6uoxumuu u monexkynspHoit Ouonoruu. Y. I. Xumnueckue
KOMITOHEHTHI KJIETKU: yuyeOHoe mocodue. [DnekTpoHHblit pecypc] — Onektpon. gan. — CII6. :
HUY UTMO, 2016. — 154 ¢. — Pexxum mocrtyma: http://e.lanbook.com/book/91337

2. CanykoBa A.Y., Maromenosa A.A., Mypcanos C.M. OCHOBBI OMOTEXHOJOTHH: yueOHO-
MeToaudeckoe nocodue. JlarectaHCKuil rocyAapCTBEHHBIN arpapHblil yHuBepcuTeT uMeHu M. M.
Jxambynatosa, 2020 r., 98 ctp.

7.3.MeToanyeckue yKa3aHHs M0 OCBOEHUIO TMCUMILINHBI
1. Myparosa C.A., Ilanuxun P.B. YMK no mucuurnae «OCHOBBI OMOTEXHOJIOTHH». —
MuuypuHck, 2024.
2. Myparosa C.A., [lanmxun P.B. Metoandeckue yka3zaHus sl BBITOTHEHHS JTa00paTOPHBIX
pabor mo gucuuiuinHe «OCHOBBI OHMOTEXHOJOTHM» MJsi OOYYalOIIMXCS MO HAaIPaBICHHIO
noarotoBku 19.03.01 buorexHomorus. - MuuypuHck, 2024.

19


http://e.lanbook.com/book/91337
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7.4. UndopmanuoHHbie U LM PPoBbIe TEXHOJIOTHH (IPOrPAMMHOE
o0ecnevenne, COBpeMeHHbIe MpodecCHOHAIbHBIEC 0a3bI JAHHBIX U

HHGpOpPMALIMOHHBbIE CTIPABOYHBbIE CHCTEMbI)

VueOnast aucuumimMHa (MOAYNB) NpPEAyCMaTpUBAEeT OCBOCHHE WH(GOPMAIMOHHBIX H
UQPOBBIX TeXHONOTUH. Peann3anus muQpPOBBIX TEXHOJIOTUI B 00pa30BaTEIbHOM MPOCTPAHCTBE
SBISIETCSL OJHOM M3 BaXHEHINMX IeNiel o0pa3oBaHMs, [arolIe BO3MOXKHOCTH pPa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OO0YyYaroIuXcs Kak OyAyluX BBICOKOKBAJIH(HIIMPOBAHHBIX
CIICIIAJIFICTOB.

[{udpoBbie TEXHOIOTUU MPENYCMATPUBAIOT PA3BUTHE HABBIKOB 3(PPEKTHBHOTO pELICHHS
3a1a4  1PO(ECcCHOHATBHOTO, COLHMAIBHOTO, JHMYHOCTHOTO XapakTepa ¢ HCHOJIb30BAHUEM
Pa3IMYHBIX BUJAOB KOMMYHUKALMOHHBIX TEXHOJNIOTHH. OcBoeHHE HUPPOBBIX TEXHOJIOTHH B
paMKax [aHHOW JUCHUIUIMHBI (MOAYJS) OPHEHTHPOBAaHO HA CHOCOOHOCTH 0O€30macHO U
Ha/IJIeKaIKUM 00pa3oM Moydarh JIOCTYII, YIIPABIATh, HHTETPUPOBATh, 0OMEHUBATHCS, OLICHUBATD
¥ CO3[aBaTh HH(POPMAIMIO C TOMONIBIO IH(PPOBBIX YCTPOWCTB M CETEBBIX TEXHOJOTHH.
®opmupoBanue HU(GPOBOM KOMIETEHTHOCTH NpEANOiaraeT pabdoTy C JaHHBIMH, BJaJICHHE
MHCTPYMEHTAMH U1 KOMMYHUKAIIHUH.

7.4.1 DJ1IeKTPOHHO-0MOJINOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

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

2. baza nmanHbIX 371eKTpoHHBIX HH(MOpMannoHHBIX pecypcoB @T'BHY IMHCXbB (morosop
1o 00ecnedeHuo 0CTyna K MeKTpoHHbIM nHpopMannoHHbIM pecypcam @I'BHY ITHCXB uepes
tepmuHan ynanennoro poctyna (TY ®I'BHY HHHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas OubmuoredHas cucrema «HanmonansHBIN UQpPOBOH pecypc «PykoHT»:
Kosmnekinu «ba3zoBsiit maccuB» u «Komoc-c. Cenbekoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBiaeHuto qoctymna ot 26.04.2024 No 1901/bI122)

4. 000 «AnekTponHoe u3aTenbctBo FOPAMTY (https://urait.ru/) (10roBop Ha okasaHue
yCIYT TIO TPEAOCTaBICHHIO JOCTynma K oOpazoBatenbHOM miatrdpopme OOO «DneKTpoHHOE
u3atenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5.  DnextpoHHO-OMOmmoreynas cucrtema «Bepuanckuii»  (https://vernadsky-lib.ru)
(oroBop Ha 6e3BO3ME3HOE UCTIONB30BaHuE Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

6. basa manusix HOBb «HanmonanmsHast snextpoHHas OubOmuoreka» (https://rusneb.ru/)
(morosop o noaximoueHny k HOb u npenocrasnenuu nocryna k oobexkram HOb ot 01.08.2018 Ne
101/H2b/4712)

7. CornamieHue O COTPYJHHUYECTBE IO OKa3aHHWIO OWOIMOTEYHO-MH(POPMAIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT TIOJB30BATENSIM YHHBEPCHTETa W3 YHCJIa HWHBAJIHIOB TI0 3pPEHHIO,
CITa0OBUISIINX, HHBAIUJOB APYTUX KaTErOPHI C OTpaHUYEHHBIM JTOCTYIIOM K WH(pOpManuu, JIuil,
UMEIOUINX TPYAHOCTH ¢ uTeHueM IuiockoneudaTtHoro tekcra TOI'BYK «TamOoBckast obnmactHast
yHUBepcanbHas HaydHas OubOmmoreka wum. A.C. Ilymkwumna» (https://www.tambovlib.ru)
(cormamenue o corpyaanuectse oT 16.09.2021 Ne 6/mH)

7.4.2. UndopManmoHHbIE CIIPABOYHBIE CHCTEMBbI
1. CnpaBounass mnpaBoBas cucrema KoncynbrantIlnioc (oroBop mOCTaBKH U
COIpOBOKIeHU IK3eMIuIApoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/3C)

2. DnexTpoHHBIN nepuoanyeckuit cripaBouyHuk «Cucrema TAPAHT» (oroBop Ha yciayru
1o conpoBokaeHHIO OT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHbIe TpodeccuoHAIbHbIE 0a3bl TaHHBIX
1. baza pgaHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB HH(OPMALHMOHHO-00pa30BaATEIbHOM
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)
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https://rucont.ru/
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WH()OPMAITMOHHO-aHAIMTUYECKUA TIOpTal B 00JIAaCTH HAYKH,

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

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

4. OrtkpoiThie JaHHble DenepanbHON

https://rosstat.gov.ru/opendata

CITYXObI

TC€XHOJIOTHH,

MEIUIIMHBI U

FOCYyJapCTBEHHOW CTaTUCTUKH -

7.4.4. JInlileH3UOHHOE ¥ CBOOOIHO PaCIPOCTPaHsieMOe IPOrPaMMHOeE
o0ecrnevyeHne, B TOM YHCJIe OT€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 Ccpuika Ha Enunerit | PexkBu3uTe moaTBep-
(mpaBoobmnana- (MIIeH3HOHHOE, peecTp POCCHICKAX KTAIOMIEr0 JOKyMEH-
TEIb) cBobO/IHO pac- | mporpamwm st O9BM Ta (MU HATHYHN)
npoctpansemoe) | u B/l (npu Hanu4un)
1 | Microsoft Windows, Microsoft JIuneH3nonHoe - JInneHsus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok nent-
CTBUSL: OECCPOYHO
2 | AwnrtuBupycHoe mpo- | AO «Jlaboparto- | Jlunensuonnoe | 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) 24.10.2023 Ne 6/H,
O6usHeca CPOK JIEHCTBUS: C
22.11.2023 mo
22.11.2024
3 | MoiiO¢uc Cranmapt- | OOO «Hosbie Jluuensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
HBIH - obJiauHbIe TeX- v.ru/reestr/301631/?sp «PyOuKon»
OducHbIit naker noJjorum» (Poc- hrase_id=2698444 o1 24.04.2019 Ne
JUTSL pabOTHI C TOKY- cus) 03641000008190000
MEHTaMH | MOYTOM 12
(myoffice.ru) CpOK 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
CpOK xeiicTBus: Oec-
CPOYHO
5 | Oneparnmonnas cucre- | OOO "Bazaner | Jlunensuonnoe | https://reestr.digital.go Konrpakt ¢ 000
Ma «Anst O6paszoBa- | cBoGoaHOE MpO- v.ru/reestr/303262/?sp «Cotrekcy
HHE rpammHOe obec- hrase_id=4435015 ot 24.10.2023 Ne
neuexue" 03641000008230000
07
CpOK JercTBHS: Oec-
CPOYHO
6 | [Iporpammuas cucrema | AO «Antumia- | Jlunensuondoe | https://reestr.digital.go | JlunensnonHslit m0-

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- - -
- IPOCMOTP JOKYMEH- TIPpOCTPpaHAEMOEC
ToB PDF, DjVU
8 Foxit Reader Foxit CroboHo pac- - -
- IPOCMOTP JOKYMECH- Corporation IPOCTPAHACMOC
toB PDF, DjVU
7.4.5. Pecypcbl HHPOPMALTMOHHO-TEJIEKOMMYHMKALIMOHHOM CeTH
«AHTepHeT»
1. CDTOwiki: 6a3a 3Hanui mo mudpoBoii Tpanchopmariiu https://cdto.wiki/
2. Pexum nmoctyma:.garant.ru - cnmpaBouno-npaBoBas cuctema «[’APAHT»
3. Pexxum  goctyma:  www.consultant.ru - cIpaBOYHO-TIpaBOBas ~ CHUCTEMa
«Koncynbrant Ilmrocy
4. NASHOL.COM — Kuwuru no 1opucrpyAeHIMH U paBy [DnekTpoHHslid pecypc] - Pexum
nocryma: http://nashol.com/knigi-urisprudenciya-i-pravo/
5. IIpennpunumarensckoe npaso: [lopran npaBoBoil nMoAAEepKKH IPEAIPUHUMATEIBCKON Jie-
ATENBLHOCTH [DJeKTpoHHBIH pecype] - Pexum mocryma: http://www.businesspravo.ru/
6. Caiit ZvonMonetok.ru - 06pa3ubl J0roBopoB 10 HeABHKUMOCTH [ DJIeKTPOHHBII 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. Bupryanbnas nocka SBoardhttps://sboard.online
4. Buprtyanbsnas nocka Padlet: https://ru.padlet.com
S. Oo6naunsle cepBucsl: Anaexc./luck, O6mako Mail.ru
6. Cepsucsl onpocos: Suaexkc ®opmbl, MyQuiz
7. Cepaucsl BuaeocBs3u: SHaekc tenemoct, Webinar.ru
8. CepBUC COBMECTHOM paboOThl Hajg mnpoektamu Juiss HeOompimux rpynn  Trello
http://www.trello.com
7.4.7. ludpoBble TEXHOJOTUHU, IPUMeEHsIEMble TPU U3YyYEeHUHU
JTUCHHUILIHHBI
[Tudpossie Bunsl yueOHoI paboThI, dopmupyemble NaK
TEXHOJIOTUU BBITTOJTHSIEMBIE C KOMIICTEHIIHH
pUMEHEHHEM IIUPPOBOI
TEXHOJIOTUHI
1. | O6nauynsie Texunonoruu | JIexiuu YK-2 N1 yk-2
CamocrosTenbHas pabora
2. | Bonbmme na"Hbie Jlexun VK-2 N1 yk-2
CamocrosTenbHas paboTta

8. MarepuajibHO-TEXHHUYECKOE O0eceYeHrue U CIUIIMHBI (MO1YJIA)

VYuebHas ayauropus
JUTS MIPOBEICHUS
3aHATHI

JEKIMOHHOIO  THIIA
(r. MuuypuHCK, yiI.

1. ’Kanro3u ropuzoHTaIbHbBIE HA TPU
okHa (uHB. Ne 2101065486)
2. NnTepaktuBHasg Aocka (MHB. Ne
2101040205)

3. CucTeMHBIH KOMIUIEKT:

1. Microsoft Windows 7 (nunieH3ust
or 31.12.2013 Ne 49413124,
0eccpoyHO).

2. Microsoft Office 2010 (sunieH3ust
or 04.06.2015 No 65291658,
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NutepHanmonaibHast
oM Ne 101 - 2/32

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

4. TIpoektop Viewsonic PJD6243
DLP 3200 Ilumens XGA 3000:1
HDMI 3D
5. HaOopbsl neMOHCTpaLIMOHHOTO
000opyIoBaHUS u y4eOHO-
HaIJISIIHBIX TOCOOUH.

0OeCCpOoYHO).

VYuebHasg ayauropus
JUTS IIPOBEACHUSA
3aHATUN
CEMUHApCKOro THIIA,
IPYIIIOBBIX u
WHJUBHTyAJIBHBIX
KOHCYJIbTALUH,
TEKYILEro KOHTPOJIA U
IIPOMEKYTOUHOU
aTTecTauuu (T
MuuypuHCK,  y4xo03
«Pommay, 9/28)

1. Mapmpyrtuzatop ASUS RT -
N16 Super Speed N (uuB.Ne
21013400606)

2. JHocka
(uuB.Ne41013602280)
3. Kpecno odpucnoe AV204 PL MK
TKaHb (nuB.Ne41013602309)
4. Hacrennprii 2xpan  Lumien
Master ~ Picture  200-220 cm
5. Ipoexktop NEC M361X
(uuB.Ne41013401706)

6. CucremHblii KOMILJIEKT:
[Tpoueccop Intel Original LGA
1155, BeHTHIATOpP MAaTEepUHCKAs
miara, MaMsTh, JKECTKUU IHCK,
BHJICOKApTa, MOHHUTOP, YCTPOHCTBO
YTeHUS KapT TMaMATH, MPHUBO/,
KOPITYC, KJIaBHATypa, MBITIH (MHB.Ne
41013401699)

7. TpubyHa 1isi BBICTYIUICHHI
(uaB.Ne 41013602319)

KJ1aCCHas

1. Microsoft Windows 7 (sunieH3ust

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

VYyeOHas aynurTopus
s MIPOBEICHUS
3aHATHI
CEeMHMHApCKOTro THIIA,
TPYTITOBBIX "
WH/IUBUIYaIbHBIX
KOHCYJIbTAINH,
TEKYILEr0 KOHTPOJIS U
IIPOMEKYTOUHON
arrectanuu (YdeOHO-
UCCIIEIOBATEIIbCKAs
nabopaTopus
OMOTEXHOJIOTHH)

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

1. DnexkrpodopesHas kamepa Sub-
Cell GT System, ropuoHT, renb
15*25 CM, 3aJIMB.CTOJIHK
(naB.Ne21013400729)
2.TpancumiroMuHaTOp
cranaaptsli EXT-F26.M 312 nwm,
¢unbTp 210*260 MM, namnsl 6*15
Bt (maB.Ne21013400727)
3.  CBY-meur "LG"MB4029F
(naB.Ne21013600704)

4. bunucrunsarop
(uaB.Ne1101040137)

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

paboThI (r.
MuuypHHCK,
HuTepHannoHanbHas,

1. 101; 3/2396)

1. Hocka No
2101063508)

2. XKamo3u (uaB. Ne 2101062717)
3. Kamo3u (uHB. Ne 2101062716)
4. Kommbrorep Celeron E3500, mar.
miara ASUS, orep.namsTh

2048Mb, mouuTop 19"AOC (uuB.Ne

KinaccHas  (WHB.

2101045283, 2101045284,
2101045285)
5. Komnbiotep Pentium-4 (uHB.Ne
2101042569)

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

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

No 21013400521, 21013400520)
7. Komnbtotep Dual Core E 6500
(uHB.Ne 1101047186)

8. Kommnbrotrep Ttopuamo Cope-2
(uaB.Ne 1101045116, 1101045118,

1101045117)
9. Dkpan Ha mratuBe (MHB.Ne
1101047182)
Komnerorepnas TEeXHHKA

noAkiIoueHa K cetu «MHTepHeT» u
obecnieuena poctynom B OHOC
YHUBEPCHUTETA.

1.  Microsoft Windows XP,7
(muen3us ot 31.12.2013  Ne
49413124, 0ecCcpovHO).
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 nokanbHas,

obpa3oBarenbHas JIMLCH3US,
cepuitblii HOMep NC50B-270716

JUICH3US NeiiCTBUTENbHA
OeccpouHo, OecriaTHas).
5. Ilporpammusiii koMmiieke «ACT-
Tecr Plus» (JIMLIEH3MOHHBIN

norosop ot 18.10.2016 Ne JI-21/16).
6. TUC Maplnfo Professional 15.0
mis - Windows s yueOHBIX
3aBe/ICHUIl (JINIICH3MOHHBIN JI0OTOBOD
ot 18.12.2015 Ne123/2015-y)

Pabouas nporpamma aucuumiIuHbl (Moayns) «OCHOBbI OMOTEXHOJIOTHH)» COCTaBJIEHA
cormacio ®I'OC BO no nanpasnenuto 19.03.01 buorexHosnorus, (ypoBeHb OakanaBpuara)
yTBepyk/enHoro IpHKa3zoM MuHucTepcTBa oOpasoBanus U Hayku PO Ne 736 or 10.08.2021.

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

Peniensent: noneHT kadeapsl OMOIOTUN U XUMUHU

Mypatosa C.A.

ITannxuH P.B.

--Ky3nenosa P.B

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebvosanusimu @IOC BO
[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl 5JKOHOMUYECKON Oe30MacCHOCTH U IpaBa
(mpotokon Ne 9 ot «18» anpens 2022 r.)

IIporpamma

paccMOTpCHA Ha 3aCCaaHnn

y4eOHO-METOIUIECKOM

KOMHUCCHUH

[TnomooBomHuoro uHcTUTyTa M. .B. Muaypuna Muuypunckoro ['AY (mporokon Ne 8 ot «18»

anpens 2022r.)

[Iporpamma yTBEpKIeHa

npotokoi Ne§ ot «21» ampena 2022 r.

pemieHneM YueOHO-METOJIMYECKOTO0 COBETa YHHBEpPCHUTETA

IIpozpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpebosanuamu PI'OC BO
IIporpamma paccMOTpeHa Ha 3aceaHnu Kadeapbl SJKOHOMUYECKON O€30MaCHOCTH U IpaBa
(mpotokon Ne 11 ot «09» nrons 2023 r.)
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[IporpamMma paccMoTpeHa Ha 3acelaHud Y4eOHO-METOJAMYECKON KOMHUCCHU WHCTUTYTA
byHIaMEHTAIBHBIX W TMPHUKIAIHBIX arpodmorexHosoruii um. M.B. Muuypura MwudypuHCKOro
I'AY (npotokon Ne 11 ot 19 urons 2023 r).

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

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu @IOC BO

[Iporpamma paccMoTpeHa Ha 3aceJaHud Kadenpbl SKOHOMHUYECKOH 0e30MmacHOCTH
(mpotokosn Ne 11 ot «06» mas 2024 r.)

[Iporpamma paccMOTpeHa Ha 3aceJaHMM y4eOHO-METOIWYECKOM KOMHCCHU HHCTUTYTa
(dyHIaMEHTAIBHBIX W TPHUKIAAHBIX arpooworexHojoruid M. M.B. MuuypuHa MwudypuHCKOTO
I'AY (npotokon Ne 10 ot 20 mas 2024 ).

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

Opurunan JoKyMeHTa XpaHUTCA Ha Kadenpe caaoBoICTBa, OMOTEXHOJIOTUN U
CEJIEKLIUH CEIbCKOXO3SIUCTBEHHBIX KYJIBTYP
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