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1. Hean ocBoeHNs TUCHUILINHBI (MOLYJIs1)

Lemn ocBoeHUsT AUCIUTUTMHBI «OCHOBBI OMOTEXHOIOTHIY.

-MOJTy4YeHHEe OOYYAIOMMMUCS TPEACTABICHUN O KIIOYEBBIX NpoOJieMax W TIIaBHBIX
HAIMpaBJICHUSAX Pa3BUTHS COBPEMEHHOH OMOTEXHOJIOTHH, MEPEAOBBIX METOAUKAX, MPHOOPHON H
TEXHOJIOTHYECKOI Oase;

-popmupoBanue 0a30BBIX 3HAHUH M TOHATHUI B 00J1aCTH MHHOBAIIHOHHBIX OMOTEXHOJIOTHIA;

-popMHpOBaHUE TPEACTABICHUI O TEXHOJOTUAX MPOU3BOACTBA OCHOBHBIX BHIOB
OMOTEXHOJIOTHYECKOW TPOJYKIIMU, TOJYYCHUsT 3HAHUW W HAaBBIKOB, HEOOXOIMMBIX JUISI
OCYIIECTBIICHUS U YIIPABJICHUS TEXHOJIOTHYECKUMU MIPOIECCAMH;

-popmupoBanue y o0O0ydaeMbIX CIIOCOOHOCTEH Uit  OIEHKH MOCICACTBHHA WX
npoeCCUOHATBHON JIEATCIBHOCTH, MPU YYaCTHH B PEIICHUM NPAKTUYCCKUX COLMAIBHBIX H
SKOHOMHYECKHX MPO0JIeM B 00J1aCTH OMOTEXHOJIOTHH.

3agauu JUCHUTUIHBI:

- 3HAKOMCTBO C HOBEHIIUMH JOCTIDKEHHSIMA M TICPCIICKTHBHBIMH HAIpaBJICHUSIMH
HAYYHBIX UCCJICIOBAaHUN B OMOTEXHOJIOIMH HAa COBPEMEHHOM 3Tarle Pa3BUTHS,

- 03HAKOMJICHHE C COBPEMEHHBIM COCTOSHUEM Pa3BUTHUS OMOTEXHOJIOTUYCCKON OTpPACIIU H
BOCTPEOOBAHHOCTHIO OMOTEXHOJOTHYECKOW MPOAYKIIMM Ha MHPOBOM PBIHKE, C TEPEIOBBIMHU
pa3paboTkaMu B O0JIACTH ammapaTypHOTO oOOecredeHus: OMOTEXHOJOTUYECKHX TMPOIECCOB IO
OCHOBHBIM OTPACJISIM OMOTEXHOJIOTHH;

- OCBOCHHME  TEXHOJOTMYECKMX  AaCICKTOB  IOJYYECHUS  OCHOBHBIX  BHJIOB
OMOTEXHOJOTHYECKON TPOTYKIIUH;

- 3HAKOMCTBO C TIPUHIMITAMH ONITUMH3AIIMK TEXHOJOTHUECKOTO MPOIECcca, COBPEMEHHBIMU
METOJMKAMU  HWCCIICJIOBAaHH, COBPEMEHHOW NpHOOpHOHW  0a30i  OMOTEXHOJIOTUYECKHUX
IIPOU3BO/ICTB.

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbI

JucuuruimHa «OCHOBBI OHMOTEXHOJIOTUM» COTJIACHO Y4YyeOHOMY IUIaHYy IO JIaHHOMY
HAIPaBJICHUIO MOATOTOBKM oTHOocuTcA K bioky 1 «/Jucuunnmusl (Mogynu), OcHOBHas 4acTb
b1.0.17.

Jlnist OCBOGHUSI TUCIMIUIMHBI  O0YYarOIIUiiCs JOKEH OBJIAIECTh OCHOBHBIMH TOHSTHSIMHU
JUCHUIUIMH: (DU3MOJIOTUM pPACTeHUH, HEOpPraHMYeCcKOW U OpPraHUYecKOM XUMHM, XUMHHU
OMOJIOTMYECKHU aKTUBHBIX BEIIECTB, OOIIEH OMOIOTUN U MUKPOOUOJIOTHH, TEHETUKH.

Kypc «OcHOBBI OHOTEXHOJOTHM» SBISETCS OCHOBOIOJIATAIOUIMM JUISL  M3y4YEeHHUs
CIIEAYIONNX AWUCHUIUIMH: MHIIeBas OHOTEXHOJIOTHs, OMOTEXHOJIOTHSI PACTeHHH, KJIETOYHAs
OMOTEXHOJIOTHS, TeHETHYEeCKass WH)KEHEPHUs, HHKEHEPHAst YH3UMOJIOTHS, MPOLECCH U alIapaThl
OMOTEXHOJIOTMH, MPOMBIIIJICHHAs OHOTEXHOJOTHs, a TakXe MpU TMPOXOKICHUU Y4eOHOI
NPaKTUKHA TIO0 TIOJIYYECHUIO MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUH M HABBIKOB, B TOM YHCJE
NEPBUYHBIX YMEHHUI U HABBIKOB HAYUHO-HCCIIEOBATENIBCKOM NEATETbHOCTH.

3. Ilnanupyembie  pe3yjbTaTbl  O0y4YeHMS 1O  JUCHUILIMHE,
COOTHECEHHbIE € IUIAHUPYEMbIMHU pe3y/IbTATAMH OCBOCHHUSI 00pa30BaTe/bHO

NMpOorpamMmMbI

[Mporiecc w3ydeHWs JOUCHUILITMHBI HampaBlieH Ha (OpMHUpOBaHHWE  CIETYIOLINX
npodecCHOHATBHBIX KOMIETEHIIHIHA:

VYK-2. Cnocoben ompenensiTh Kpyr 3ajlad B paMKax IOCTaBJICHHOW IIENIM W BHIOWPATH
ONTUMAJIbHBIE CIIOCOOBI MX PEIICHUS, UCXOAS U3 JCUCTBYIOUIMX MPABOBBIX HOPM, MMEIOLIUXCS
PECYPCOB M OTPAaHUYCHUIN

OIIK-5. Cnoco0OeH H3KCITyaTUpOBaTh TEXHOJIOTHYECKOE OOOPYIOBAaHUE, BBIIOIHSITD
TEXHOJIOTUYECKHE OMNEPAIfH, YIPABISATh OMOTEXHOJIOTHYSCKAMH IPOIECCAMHU, KOHTPOIUPOBATH
KOJINYECTBEHHBIE U KaUeCTBEHHBIE TOKA3aTENIN MOTy4aeMON IPOTYKLIUU



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 Xoporto Ha BreICOKOM
®opmynupyer | ¢popmynuposar | Gpopmynupye | GOpMyIupyeT | ypoBHE
B paMKax | b B paMKax | T B paMKax | COBOKYHNHOCTb | (hopMyiupye
MOCTABJICHHON | MOCTaBJIEHHOW | MpOEKTa Thb T B pamKax
LEIM TPOEKTa | eI MPOeKTa | COBOKYIMHOCT | B3aUMOCBSA3aH | MOCTaBJIEHHO
COBOKYITHOCTh | COBOKYITHOCTH | b HBIX 3ana4, | i enu
B3aMMOCBSA3aH | B3aUMOCBSI3aH | B3aMMOCBsI3a | OoOeclie4MBal0 | NMPOEKTa
HBIX 3ajad, | HbIX 3aja4, | HHBIX 3ajad, | LUX COBOKYITHOCT
obecrieunBaro | obecreunBaio | ci1abo JOCTIKEHHE b
LIUX ee | mux ee | ompenenseTr [IOCTaBJICHHON | B3aUMOCBs3a
JOCTIKCHHUE, JOCTIKCHHUE, OKUaeMble | LIeNH; HHBIX 33724,
ornpeaenseT ornpeaenseT pe3ynbTaThl onpeaenseT o0ecreynBaio
OKHJJaeMbIe OKHJIaeMbIe pelieHus OKHJaeMble 111170:4 ee
pe3yiabTaThl pe3yabTaThl BBIJICJICHHBIX | PE3yJbTaThl JOCTHKCHHE,
penieHus penieHus 3a1a4 perieHus onpeaenseT
BBIJICTIEHHBIX BBIJICIIEHHBIX BBIJICJIEHHBIX OKHJJaeMble
3a1a4 3a1a4 3a1a4 Pe3yIbTaThI
peLeHus
BBIJICJICHHBIX
3ajgad
N-2yx.2 — | He mmanupyer | Henoctaroun | Joctatouno YcnemHo
[Tnanupyer pelieHue 0 IUIAHMPYET | XOPOIIO HaXOJUT
pelieHue KOHKpETHOH pelieHue pelieHue pelieHue
KOHKPETHOH 3aJa4u KOHKPETHOM | KOHKPETHOU KOHKPETHOU
3aJauu MIPOCKTA, 3aJauu 3a1a4n 3a1a4n
MIPOEKTA, BEIOMpast MIPOEKTa, MIPOEKTAa, MIPOEKTAa,
BEIOHpas ONITUMANBHBIN | BEIOMpas BEIOMpast BEIOWpast
ONTUMAJIBHBIN | c110CO0 €e | ONTUMAaJbHBI | ONTUMAJbHBIN | ONTHMAJIbHEI
crnoco6 ee | pelieHus, i cmocob ee | crocod ee | i cmocob ee
pelieHus, HCXOMs U3 | pelleHus, pelieHus, pelIeHus,
ucxons U3 | IEHCTBYIOIIMX | UCXOAS M3 | HCXOAS u3 | ucxoad W3
JIEUCTBYIOIIUX | TIPaBOBBIX JIEUCTBYIOIIM | JEUCTBYIOIIUX | JIE€UCTBYIOLIA
MIPaBOBBIX HOPM W | X TPaBOBBIX | MPABOBBIX X  TPaBOBBIX
HOPM U | UMEIOIUXCS HOPM U | HOpM U | HOpM U
HUMEIOIIUXCS pecypcos U | UIMEIOIIUXCSA | UMEIOLIUXCS MUMEIOLLIUXCS
pecypcoB U | OTpaHUYEHUH | PECypcoB U | pecypcoB U | peCypcoB U
OTrpaHUYECHUI OTpaHUYCHUN | OrpaHUYEHUI OTpaHUYECHUI
N-3yk-» — | He pemaer | Ilnoxo Xoporio OTinyHO
Pemaer KOHKpETHBIE perraer perraer perraer
KOHKpETHBIE 3aJ1a4u KOHKPETHbIE | KOHKPETHBIE KOHKpPETHEIE
3aJauu IIpOeKTa 3a1a4u 3a1a4u 3aJa4u
IIpOeKTa 3asBJICHHOTO MIpOeKTa IPOEKTa IPOEKTa
3asIBJIEHHOTO KauecTBa W 3a | 3asBJICHHOTO | 3asBJIEHHOIO 3asIBJIEHHOTO
KauecTBa W 3a | YCTAaHOBJIEHHO | KAa4ecTBa M 3a | KauecTBa M 3a | KauecTBa U 3a
YCTaHOBJIIEHHO | € BpeMs U | YCTAHOBIEHH | YCTAaHOBJIEHHO | YCTaHOBJIECHH
€ BpeMs H | HEJOCTaTKH Oc BpeMs W |€ BpeMi WU | 0e BpeMs W
HEJOCTaTKH HEJOCTaTKH HEJTOCTATKH HEJIOCTATKH
N-4yk. — | He MeeT OCTaTOYHO
H-Avica Y HeysepenHo A CBo6oIHO
[Ty6nmuno myOJINYHO YETKO
IIpeCTaBIIse NpeAcTaBiIsieT
MIPECTaBISIET | MPEACTaBIAThH MIPEJICTaBIISIET
T pe3yIbTaThl pe3yabTaThl
pe3ynbTaThl pe3ynbTaThl pe3ynbTaThl
peuieHus pelreHus
penieHns peleHus . | peuieHus N
. . KOHKPETHOM . KOHKPETHOM
KOHKPETHOI KOHKPETHOI KOHKPETHOM
3aJa9u 3aJauu
3a/1a4n 3a/1a4n 3a/1a4u
MIPOEeKTa MpOeKTa
npoekTallyOnm | npoekra MIPOEKTA
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OIIK-5.
Criocoben
9KCIUTyaTHPOBAT
b
TEXHOJIOTUYECK
oe
o0opynoBaHue,
BBITIOJTHSATh
TEXHOJIOTUYECK
ue  OIepaluH,
YIIPaBIATh
OMOTEXHOJIOTHY
CCKUMH
MPOLIECCaMH,
KOHTPOJHMPOBAT
b
KOJINYCCTBCHHBI
e 1
Ka4eCTBECHHBIC
MOKa3aTeu
MOJy4aeMon
MPOAYKITHH

YHO

MIpeICTaBIsIeT
pe3yJIbTaThl
pelieHus
KOHKpPETHOMU
3a/1aun
MIPOCKTa
W-lonks — | He ucnonesyer | Mcnonb3yer Hcnonb3yer IToaHnonenHO
Ucnonezyet COBpEMEHHOE | B PEAKUX | COBPEMEHHOE | HCIOIB3YeT
COBpPEMEHHOE | TEXHOJIOTHYEC | CIydasx TEXHOJIOTHYEC | COBPEMEHHOE
TEXHOJIOTHYE- | KOE COBPEMEHHOE | KOE TEXHOJIOTHYE
ckoe obopymo- | obopymoBaHue, | TeXHONOTHYe | 00OpymOBaHHE, | CKOE
BaHUWE, BBITIOJ- | BBITIOJNHSET CKoe BBITIOJTHSIET o0opymoBaHU
HSIET TEXHOJIO- | TEXHOJOTMYEeC | OOOPYJOBaHU | TEXHOJOTHYEC | €, BBIMOJHSCT
THYCCKHE OIle- | KUE OIEpalldy | €, BBITIOJHACT | KUE OIEepalyu | TeXHOJOTHYC
pamuu B Tpo- | B TEXHOJIOTHYE | B CKHe
(beccronanb- npodeccuoHan | CKue npodeccHoHaN | omepanuu B
HOW JesTenb- | bHOM onepauyMd B | bHOU npogeccuoHa
HOCTH NEeSITeNbHOCTH | MpopecCHoHa | MesTeNFHOCTH | JIBHOU
JBHOMN JeATEIbHOCT
JICSATSIILHOCT u
u
U-20nks — | He Cmnabo Breioupaer B | CBOOOIHO
Ocy1ecTBIsieT | OCYIIECTBISACT | BEIOMpaeT OTJICTBHBIX OCYIIECTBIIsIC
BBIOOD BBIOOD CIOCO0BI CITyqasx T BLIOOD
croco0oB croco0oB yIpaBJIeHUS | CIOCOOBI croco6oB
yIpaBJICHUS yIpaBJICHUS MIPOU3BOJICTB | YIIPABJICHUS yIpaBJICHHS
MIPOM3BOJICTBO | MPOU3BOJCTBO | OM C YYETOM | MMPOU3BOJCTBO | MPOM3BOJCTB
M C YYEeTOM | M C YyYeToM | TpeOOBaHUH | M C YYETOM | OM C Y4ETOM
TpeOoBaHMIA TpeOoBaHMIA OonoTexHoOIOr | TpeboBaHUI TpeOoBaHMIA
OMOTEXHOJIOTH | OMOTEXHOJIOTH | MYECKOTO OMOTEXHOJIOTH | OMOTEXHOJIOT
YECKOTO YECKOTO poriecca YECKOTO UYECKOT0
porecca poriecca mporiecca mporiecca

B pesynomame oceoenus oucyuniunvl 06yuaromuiics O0NxHceH.:

3namb: OCHOBHBIC OHMOTEXHOJIOTMYECKHE CIIOCOOBI MOJIYYCHHA TIOJIC3HBIX JISI YCJIOBCKA

IMPOAYKTOB; HOBeHIIHe JOCTHIXCHHUA B obnactu 6I/IOT€XHOHOFI/II/I; TPAAUIIUOHHBIC
OMOTEXHOJIOTUYECKUE nponeccChl, HCIIOJIB3YECMBIC B PACTCHHUCBOACTBE, JKUBOTHOBOICTBC,
MCIUIHUHE U IIPOMBIIIJIICHHOCTH.

Ymemn: nNpoBOAUTL  TCOPCTHYCCKUC HUCCJIca0BaHusl, ITOJIB30BAaTHCA CHpﬂBO‘-IHOfI

auTepaTypoil B o0nacTH OMOTEXHOJOTHH; HUCIOJIb30BaTh IOJIyY€HHbIE 3HAHUS JJIs aHaiusa
OKCIIEPUMEHTAIBHBIX JAHHBIX, KACAIOMIUXCS MOA00pa, XapaKTePUCTUKH M COBEPIICHCTBOBAHUS
YCIIOBUM TEXHOJIOTUYECKOTO MpOIlecca, CaMOCTOSITENIbHO BbIOMpAaTh TEXHUUYECKHUE CpPEJICTBa,
BBIOpaTh pallMOHAIBHYIO CXEMY MPOU3BOJCTBA OMOTEXHOJIOTUYECKOW MPOAYKIMU U OIICHUBATH
€ro TeXHOJIOTHYECKYI0 3((HEKTUBHOCTh; ONTUMHU3UPOBATH COCTAB MUTATEIBHBIX CPEl; OTPELISITh
napaMeTpsl  KyJbTUBUPOBAHHSI  MPOJYLEHTOB; PACTUTENBHBIX M  JKUBOTHBIX  TKaHEH,
ONTUMHU3HPOBATh YCJIOBHS KYJIHTUBUPOBAHUS, MPEAYNPEKIATh 3arpsS3HEHUS BO3IYIIHOTO H
BOJHOTO 0acceiiHOB, TIOYBBI, COBEPIICHCTBOBATH TMPOU3BOACTBA BAXHEUIINX MPOIYKTOB
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OMOTEXHOJOTMH, B TOM YHCIIE, MHUKPOOHBIX METAaOOJMTOB; OICHMBATH TEXHOJOTHMUYECKYIO
3¢ (eKTUBHOCTh NMPOU3BOACTBA; Pa3padaThIBaTh IUIAHBI MIPOBEAEHUS HAYYHBIX HCCIEIOBAaHUN U
pa3pabOTOK, OCYHIECTBISATh TEXHOJOIMUECKHI IMpPOLIECC B COOTBETCTBUU C PEMVIAMEHTOM U
UCIONb30BaTh ~ TEXHUYECKUE  CpPeACTBa  JUId  M3MEPEHHA  OCHOBHBIX  IIapaMETPOB
OMOTEXHOJOTMUECKUX IIPOLIECCOB, CBOMCTB ChIPbsI U MPOYKIIHH.

Brnadems: HaBbIKaMHM  CaMOCTOSATEJIBHOTO  PEIEHHMs] HAay4yHbIX, WHXEHEPHbIX U
NPOM3BOJCTBEHHBIX 33a7ad B 00JacTH OMOTEXHOJOTHM; OMIBITOM MHKPOOHOIOTUYECKUX,
OMOTEXHOJOIMYECKUX M AHAIMTUYECKMX METOJOB MCCIEJOBAHUSA, METOAAMU  OYHMCTKH MU
CTEpUIM3allMU BO3AYyXa, IPUIOTOBICHUS M CTEPUIM3ALUU IUTATEIbHBIX CpEel, METOAAMHU
00paboTKH, aHaJIM3a U pean3allii HaydyHO- TEXHUUYECKOW MH(OpPMaLUHM; METOJaMM CEJIeKLUH,
MOIUGUKAIIMM W KOHCTPYMPOBAHHS JKHMBBIX CHCTEM M HMX KOMIIOHEHTOB KakK OOBEKTOB
JEeSITeIbHOCTH OMOTEXHOJIOTUH; NPUEMaMU U MeToJaMH Oe30macHoi paboThl ¢ OpraHMYECKUMHU
COCMHEHUSIMH, 00JIaJatoIMMH (PU3UOJIOTHUECKONW aKTUBHOCTBIO, M KYJIbTypaMu OMOJIOTHUECKUX
areHTOB; aHAJIM30M IOKa3aTejeld CYIIECTBYIOIUX OMOTEXHOJOIMH Ha COOTBETCTBUE HCXOAHBIM
HAYYHBIM pa3pa0OTKaM; METOJaMHU TEXHHUYECKOTO KOHTPOJIS 3a COOIIOIEHUEM TEXHOJIOTHYECKOM
JUCLHUIUIMHBL B YCIIOBHUSX JEHCTBYIOIIEr0 OMOTEXHOJIOIMUECKOTO MPOU3BOCTBA, CIIOCOOHOCTBIO K
peanu3anui ¥ yIpaBJIeHUI0 OMOTEXHOJIOIMYECKUMHU MPOLIECCaMU, CIIOCOOHOCThIO IIPOEKTUPOBATH
TEXHOJIOTMYECKHE MTPOLIECCHI C UCIOIb30BAHUEM ABTOMATU3UPOBAHHBIX CHCTEM.

3.1. MaTpuia cooTHeCeHHs TeM/pa31eJI0OB Y4eOHOM TMCUUIIIMHbBI
(MoayJisi) 1 (pOpMHUPYEMBIX B HUX MPO(PeCcCHOHATBbHBIX KOMIIETEHIN I

Kommnerenmuu oO1ee
Tembl, pa3ienbl JUCIUTLTHHBI
KOJIMYECTBO
YK-2 OIIK-5 KOMITCTEHIHH
OcHOBHBIC HIEPHO/IbI BO3HHKHOBCHHUS,
CTAaHOBJICHUS W PAa3BUTUS OMOTEXHOJIOTHH.
Ob6nactu IPUMEHEHUS COBPEMEHHOM + + 2
OMOTEXHOJIOTUM M OCHOBHBIE €€ AaCIEKTHI
(6mosoruueckue, XUMHYECKHE,
TEXHOJIOTHYECKHUE).
['eHeTHYECKas MHKEHEPHS + + 2
Kierounas unxenepus + + 2
CTBOJIOBBIE KIICTKH + + )
TxaneBast ”H)KEHEPHSI + + )
Knouuposanue. + + 2
OCHOBHBIE COCTaBJISIOLIHE + +
OMOTEXHOJIOTHYECKOTO Mpolecca.
KynpTHBHpOBaHUE OAKTEPHIA. + + 2
HUroro: 8 8 16

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



4.1 - O0beM AUCHUIUIMHBI U BUIAbI Y4eOHOM Bcero akan. yacos
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 26
IIPENOIaBaTEIIEM, B T.U.
AyaUTOPHBIC 3aHATHS 48 26
Jlexkuun 16 6
[IpakTuueckue 3aHATHS 32 20
CamocrosiTenpHas padbora 60 78
npopaboTka y4eOHOTro Marepuaia Mo JUCIUIUIMHE
(KOHCIIEKTOB  JIEKIMH, Y4YeOHHMKOB, MaTEpHAJIOB 20 34
CETEBBIX PECYPCOB)
MOJATOTOBKA K MPAKTUYECKUM 3aHSATUSAM, KOHTPOJIbHBIM 12 16
paboTaM, KKOJUIOKBUYMY
BBITIOJTHEHUE WHIUBUAYAIbHBIX 3aJlaHUl, HANHUCaHUE 16 16
pedepara
MOITOTOBKA K CJIJaye€ MOJYJISI, ”TOTOBOMY KOHTPOJIIO 12 12
Kontposnb 4
Bupx uToroBoro KOHTpoIIs 3a4€T 3a4€T
4.2. Jlekuun
O6beMm B
Pa3znen nucuunimnHbl (MOAYIS), TEMBI JIEKIUN U UX aKaJ. gacax Popuupyem
Ne ’ ble
coJiep>kaHue 3204H
OYHO o KOMIIETEHIINH
1 |11 OcHoBHBIe TepUOAbI  BO3HMKHOBEHHS,
CTAHOBJIEHHMST W  Pa3BUTUS  OMOTEXHOJIOTHH.
Oo6aacTu NpUMeHeH sl COBpeMeHHOI
OMOTEeXHOJIOTMM M  OCHOBHbIE €€  aCHeKThbl
(OuosiorNUecKue, XHMHYECKHE, TEXHOJIOTHYECKHE).
buotexHonorus kak HayyHas aucnumiuHa. [Ipenmer, 2 1 VK-2: OTIK-5
UCTOpUSL Ppa3BUTHs, Lenn u 3anadn. OOBEeKTHl U ’
METOJIbI ~ OMOTEXHOJOTUU.  MHKPOOHOIOTHYECKOE
MPOU3BOJICTBO OHMOJOTHUECKH AKTUBHBIX BEIIECTB U
npenaparoB. MHoroo6pasue OHOTEXHOJIOTHUYECKUX
mporeccoB.  [lepcrnekTuBbl ~ OMOTEXHOIOTHUECKUX
TIPOU3BO/ICTB.
2 | 2.1. T'eHeTn4ecKasi HHKEHEPHS. VYK-2; OIIK-5
OcHOBHbIE OOBEKTHI OMOTEXHOIOTHYECKUX
MIPOU3BOJCTB: Kiaccudukanms, ¢dbusmomorus.
[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
Heromosioruunoid JIHK. OOHnapyxeHne 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 COMAaTHUYECKUX KJIETOK *KUBOTHBIX 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.

OMbpuonanbpHbie 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-
TYypbl KJIETOK C HaINpaBICHHOW IU(QPEPESHIIMPOBKOM.
[IpoBenenue tecta Ha MX (PU3HOIOTHYECKYIO (DYHK-
[MMOHAILHOCTh B KyJbType. l[IpoBeacHume Tecta Ha
byHKIIMOHATBHYIO () (PEKTUBHOCTD U O€30MaCHOCTh Ha
JKUBOTHBIX. TECTUPOBAHWE IIOJIYYCHHBIX KJIETOK Ha
BO3MOXXHOCTh PA3BUTUS PEaKIHH OTTOpkeHus. Coma-
THYCCKHEC CTBOJIOBBIC KIICTKH.

VK-2; OTIK-5

5.1. TkaHeBasi HHKeHEPHUS

Bo3zmoxHOCTB TUCTOTUIIMYECKOTO BOCCTaHOBJICHUS
MOBPEXKJICHHBIX TKaHed ©  opraHoB. llepcrieKkTuBbI
MMPUMCHCHUA KIICTOYHBIX TEXHOJIOTHII BO MHOTHUX 00JIaCTIX
HayKH.

TpaHCreHHbIE ~ MUKPOOPraHW3Mbl,  pacTeHusi U
JKUBOTHbIE.  Hambomee  pacmpocTpaHEHHBI  METO[
MOJY4YEHUS TPAHCTEHHBIX PACTEHHH — 3TO IMEPEHOC TEHOB C
momonteio  Ti-masmuasr  Agrobacterium  tumifaciens-
OakTepuu.

YK-2; OIIK-5

6.1. KiionnpoBanmue.

Anomukcuc. KinoHupoBanue, 0CHOBaHHOE Ha IEpEHOCE
B DHYKJIEUPOBAHHYIO SHIEKIIETKY SJep COMaTUYECKUX
kjIeTok. Cxema KJIOHUPOBaHMs, NPUMEHEHHas MpU
IIOJIy4eHUH OBIbI [losm.

VK-2; OTIK-5

7.1. OcHOBHBIE COCTABJAIOIINE OHMOTEXHOJIOrHYe-
CKOTro mpoirecca.

buonoruueckuii areHt, cyocTpar, COBOKYIMHOCTh yCT-
POWCTB JUIS YIPABJICHUS MPOIECCOM H IIEJIEBOM TIPO-
IyKT. MeTomonorus, cBsi3aHas C CeleKIHeld HY>KHBIX
dbopM MHKPOOPraHU3MOB. ACIEKTHI MOJIePKUBAIO-
el CUCTEMBI - OMOPEAKTOP.

YK-2; OIIK-5

8.1. KyabTuBHpOBaHHE OaKTepPHii.

OOmye NpUHIMIBL MpoIlecca BhIpAIIUBaHus IN Vitro
MHKpPOOpPranu3mMoB. ®a3pl pocTa KyJIbTYphl KJIETOK.
Maremarudeckoe OmMcaHue Mmpolecca KyJbTHBUPOBA-
Husa Oaktepuii. OCHOBHBIE (DAKTOPBI Cpeibl, OIpese-
JISIFOIIME POCT U OMOCHHTETHYECKYIO aKTHBHOCTB IIPO-
JyIICHTA.

VK-2; OTIK-5

Hroro:
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4.3. llpakTHyecKue 3aHsITUs

No O0mwem B akaj. yacax | Dopmupye
paszne HaumenoBanue 3anstus ouyHas BaouHAas Mble
KOMTIETEHII
JIOB (bopma dbopma -
oOyueHust OOy4eHus
Opranuzanus OMOTEXHOIOTHYECKON VK-2-
1,2 | naGopaTopuu, Ha3HAYCHHUE U TPUHITUTIBI 4 4 OHK-;S
paboThl 1a00PaTOPHOTO 0OOPYTOBAHHSIL.
[IpuroroBiaeHHe MHUTATSIBHBIX Cpex VIS VK-
1,3 | Ky/IbTUBHPOBaHHS KJICTOK U TKaHEH N Vitro 6 4 ;
OIIK-5
2 KyneTuBupoBanue 6akTepuaibHbIX U 5 4 YK-2;
JIPOOKEBBIX KJIETOK Ha MUTATEIbHBIX Cpeaax OIIK-5
4 OrnpeziesieHre aKTUBHOCTU aMUJIa3bl 4 2 VK-2,
OIIK-5
5 MukpoOuoIoruuecKue UCcciieI0BaHus 6 2 VK-2:
3aKBACOK M KHCJIOMOJIOUHBIX MTPOJTYKTOB OIIK-5
Wuaykaus Mopdorenesa u3 COMaTHICCKUX VK-
. " ;
6, 7 | TKaHel U KaJTyca MoJ AelCcTBUEM 6 4 OIK-5
(UTOrOpMOHOB
Hroro: 32 20
4.4. JlaGopaTopHble padoThbl He MPEAYCMOTPEHbI
4.5. CamocrosiTe/ibHAasg padoTa 00y4aromerocs
NoNe Tema Bupg CP O6beM B
paszne akaJi.gacax
JIOB OYHO | 3204
HO
1 OcHOBHBIE TEpUObl | TpopaboTKa y4eOHOro MaTepuana MO JHC- 2 3
BO3HHUKHOBEHUS, UTUTAHE (KOHCIIEKTOB JICKIUH, YIeOHUKOB,
CTaHOBJICHHS U | MaTepHaJiOB CETEBBIX PECYPCOB)
pa3BHUTHS MOJTOTOBKA K TMPAKTUYCCKUM 3aHSATHSM, 2 2
OMOTEXHOJIOTHH. KOHTPOJBbHBIM paboTaM, KOJUIIOKBUYMaM
O6nacTn NPYMEHEHUS | BBIIONHEHNE WMHAMBHAYAIbHBIX — 3aIaHMH, 2 2
COBPEMEHHOM HanucaHue pedepara
OMOTEXHOJIOruu U | IOArOTOBKAa K CJade MOIYJsl, MUTOTOBOMY 2 2
OCHOBHBIC €€ aCIICKThI KOHTPOIIIO
(bnonornueckue,
XUMHYCCKHE,
TEXHOJIOTHYECKHUE).
2 I'enernueckas npopaboTka y4yeOHOro Marepuana Mo Juc- 2 3
WHXCHEePUS UTUTAHE (KOHCIICKTOB JICKITHH, YIeOHUKOB,
MaTEepUajIOB CETEBBIX PECYPCOB)
MOATOTOBKA K TIPAKTUYECKUM 3aHATHSIM, 2 2
KOHTPOJBHBIM pab0TaM, KOJUTOKBUYMaM
BBITIOJTHCHUE HMHAWBUIAYATbHBIX  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

BBIIIOJJHEHUE WHJUBUIAYAIbHBIX  3aJIaHUM,
Harnucanue pedepara

moATOTOBKAa K Caadye MOAyJsd, HUTOIrOBOMY
KOHTPOJIIO

CTBOJIOBBIE KJIETKH

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

IMOoATOTOBKAa K TIMPAKTHUYCCKUM 3aHATUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BBIINIOJIHEHUE WHJUBUIAYAIbHBIX  3aJaHUH,
Harnucanue pedepara

ImoATOTOBKAa K CcCaadye MOoAayJsd, HUTOIOBOMY
KOHTPOJIIO

TkaHeBast HUHKEHEPUS

mpopaboTka y4yeOHOTro Marepuana Mo JUC-
UIUTHHE (KOHCIIEKTOB JICKIUH, y4eOHHUKOB,
MaTepuajIoB CETEBBIX PECYPCOB)

IIOATrOTOBKAa K IIPAKTHYCCKUM 3aHATUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BBINTOJHEHHE HWHIMBHIYAIbHBIX  3a/IaHHIA,
HamucaHue pedepara

MOJATrOTOBKA K CJa4e MOJIYJs, MTOTOBOMY
KOHTPOJIIO.

KitonnpoBanue.

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

IOATOTOBKAa K MPAKTUYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJUIOKBUYMaM

BBINIOJTHEHUE WHIUBUAYAIbHBIX 3a/JaHUH,
HanucaHue pedepara

MOATOTOBKA K CJa4e MOJYJis, UTOTOBOMY
KOHTPOJIIO

OcHOBHBIE
COCTAaBJIAIOIIHE
OHMOTEXHOJIOTHYECKOT
0 Tpoiiecca.

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

MNOATOTOBKA K TIMPAKTHUYCCKUM 3aHATHUAM,
KOHTPOJIbHBIM pa60TaM, KOJIJIOKBUYMaM

BHITIOTHEHNE WHIUBUAYAIbHBIX 3a/IaHUM,
Harmucanue pedepara

MOJITOTOBKA K CJla4u€ MOJYJIs, HUTOTOBOMY
KOHTPOJTIO

KyneTuBupoBanune
OakTepuil.

npopaboTka yuyeOHOro marepuaia Mo Juc-
LUIUIMHE (KOHCIIEKTOB JIEKIUH, y4eOHUKOB,
MaTepHajoB CETEBBIX PECYPCOB)
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MOATOTOBKA K TPAKTUYECKUM 3aHATHSIM, 1 4
KOHTPOJBbHBIM pab0TaM, KOJUIOKBUYMaM
BBINIOJTHCHUE  WMHIUBUAYAIbHBIX  3a/IaHUM, 2 2
HamucaHue pedepara
MOJTOTOBKA K CJade MOAYJS, HUTOTOBOMY 1 2
KOHTPOJIIO

Bcero 60 78

[TepeueHb yueOHO-METOAMUECKOTO 00eCIeUeHHs 1JIsl CAMOCTOSITEIbHON pabOThI IO AUCLUIUINHE:
1. Myparosa C.A., Ilanuxun P.B. Meronuueckue yka3aHus sl CAMOCTOSITEILHON pabOThI U

BBIIIOJIHEHUSI KOHTPOJBHOH padoThl 1o aucuumuinHe «OCHOBBI OMOTEXHOJOTHM»  JUIs

oOyyaromuxcst 1o HanpasjeHuto noAroroBku 19.03.01 buorexnonorus. - Muuypunck, 2021.

4.6. BblnoJiIHeHHEe KOHTPOJILHOI padoThl 00Yy4YAKIIMMHCS 3209HOH (POPMBI

BaxHoit ¢opMoil camMoCTOSTENEHON pPAaOOTHl O0YYAIOMIEroCsl SBISETCS BBIMOJTHEHHE
KOHTPOJIHOHM palboTHI.

Pabora nomkHa OTBEYaTh CIICAYIOMIUM TPEOOBAHUSM:

— CaMOCTOSITEIIbHOCTh HCCIICAO0BAHNUS;

— (opmupoBaHue aBTOPCKOW MMO3UIIMH IO OCHOBHBIM TEOPETHUECKHUMHU IPOOIEMHBIM
BOIIPOCAM;

— aHaIM3 HAYYHOH U y4eOHOM TMTEpaTyphl O TEME UCCIICIOBAHNUS;

— CBSI3b IMPEIMETa WCCIEAOBAaHUS C aKTyallbHBIMH IpOOJeMaMu COBPEMEHHOW HAYKH H
[IPAaKTUKH;

— JIOTHYHOCTb U3JIOKEHHUSI, ApTyMEHTUPOBAHHOCTH BBIBOJIOB U 0000OLICHUH;

— HAYYHO-TIPAKTHYECKAas aKTyaJIbHOCTh paOOTHI.

3agaHus B KOHTPOJIBHON paboTe HampaBlCHbl HA 3aKPEIJICHUE TEOPETUYECKUX 3HAHWH
oOyuatonierocst o mucuuiuinae. KontponeHas pabota Brimtodyaer 4 Bompoca. Beibop Bapuanra
oTpeneNnsercss TMOCIeAHed W mpeanociuenaned nmudpamm mudpa 3a4eTHOW KHUKKH. llepedeHb
BOIIPOCOB M TPeOOBaHMsSI K BBITOJIHEHHIO KOHTPOJILHON pabOThl pacCMOTPEHBI B METOJHYECKHX
YKa3aHUAX IJId BBIITIOJIHCHUA KOHTpOJ'IBHOI\/'I pa6OTBI.

4.7. Conep:kanue pa3iejioB JUCHUILIMHBI

Paznen 1. OcHoBHble mNepuHOAbI BO3HUKHOBEHHUSI, CTAHOBJICHUSI M Pa3BUTHA
onorexHosoruu. O0JacTH NPUMEHEHHS COBPEMEHHOH OMOTEXHOJIOTMH W OCHOBHBIC ee
acnekTsbl (0M0JIOTHYeCKHe, XMMHYeCKHe, TEXHOJIOTHYecKne).

bruorexHonoruss kak HaydHas AucuuIIMHA. OCHOBHBIE TIEPUOABI BO3HUKHOBEHMS,
CTaHOBJIEHUS W  pa3BUTUs  OuoTexHojoruu. lloauaMCUMIIIMHAPHOCTD  COBPEMEHHBIX
O6uoTtexHojorui. buoTexHONOrMs Kak HampaBlieHME Hay4yHO-TEXHHYECKOro Iporpecca,
omuparolieecss Ha MEKIUCHUIUIMHAPHBIE 3HAHUA Ouonocuyeckue (TEHETHKA, OHOXUMHUSA,
6uodusnka, MUKpOOUOJIOTHSI, BUPYCOJIOTHsI, (PU3HOJIOTUS KIETOK PACTeHUH M KUBOTHBIX H 1p.),
Xumuyeckue (XUMHUYECKas TeXHoOJOTHs, (usnueckas (Ouodusnueckas) XHUMHUS, OpPraHUYECKas
XUMHUS, OMOOpraHuYecKas XUMUS, KOMIIbIOTEpHAsE U KOMOMHATOPHAS XUMUS U JIP.), MexHuyecKue
(mpotiecchl U amnmaparbl, CUCTEMbl KOHTPOJISL U YIIPaBJICHUS, aBTOMAaTU3UPOBAHHbBIE KOMILIEKCHI,
MOJICIUPOBAaHME M ONTHMHU3ALUSA MporeccoB U Ap.). OOBEKTbI M METO/Abl OMOTEXHOJIOTHUU.
MuxkpoOuosornyeckoe Mporu3BoICTBO OMOJIOTMYECKH aKTUBHBIX BEIIECTB U npenapaTos. [lonsTue
OMOTEXHOJIOTMH KaK TEXHOJIOTMYECKOTO MpUeMa MOIy4eHUs! MOIU(PHUIIMPOBAHHBIX OHMOOOBEKTOB C
LEeNbl0 TPUJAHUS UM HOBBIX CBOWCTB W/WJIM CIIOCOOHOCTH IPOU3BOJUTH HOBBIE BEILIECTBA.
OcHOBHBIE 00JIACTH TMPUMEHEHHs] COBPEMEHHON OMOTEXHOJIIOTUM M OCHOBHBIE €€ AaCIeKThI
(Omonornueckue, XMuMUYeCKUe, TeXHOJornyeckue). HayuHnble OCHOBBI HHKEHEPHOTO OQOPMIICHHUS
OouotexHojoruu.  IlepcrieKTUBBI ~ OMOTEXHOJIOTMYECKUX  MPOM3BOJACTB U YIPaBJICHUE
OMOTEXHOJIOTMUECKUMH ~ TIpolieccaMH. TeXHHYECKHe CpelCcTBa s HU3MEPEHUs. OCHOBHBIX
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apaMeTpoB OMOTEXHOJIIOTHUECKHUX MPOIIECCOB, CBOICTB ChIPhS U POYKIIUH.

Pa3znes 2. 'eneTu4yecKkasi MHIKEHeEPUsI.

['eHeTnyeckass MHXKEHEPUS CIYKUT JUIsl MOJyYEHUS OPraHU3MOB C HY)XHBIMU KaueCTBaMHU.
Co3naHue reHeTH4ecKoi HHKEHEPUH HEBO3MOKHO ObLIO 06€3 cepuu OTKPBITHH, pe3yabTaToM KO-
TOPBIX SIBWJIACh pa3paboTKa METOMOB YIPaBICHHS HACIEICTBEHHOCTHIO JKUBBIX OPTraHU3MOB ITy-
TEM NPOHUKHOBEHMSI B UX FeHeTH4YecKUi anmnapat. K TakuM OTKpBITUAM CllelyeT OTHECTH MPEXE
BCETO:

— MOJIy4YEHHUE U30JIMPOBAHHOIO «XUMHUYECKU YMCTOro» reHa. [leppoHauanbHO I'eHbl MbITATUCH
BBIJIETIATh U3 COOTBETCTBYIOIIMX KJIETOK, HO IIOTOM OKa3aJloCh, UTO, 3Hasi CTPOEHUE, IIPOIIIE MOy~
YaTh UX IIyT€M XMMHYECKOI'0 U MOJIEKYJIIPHO-OMOJIOTHYECKOTO CUHTE3a. 3aTeM HEOOX0IUMO Obl-
J0 pa3paboTaTh METOAMKY BBEICHHS TeHa B KJIETKY. [Ipruém HY)HO OBLJIO HAYYUTHCS HE MPOCTO
BBOJIUTh T'€H B LIUTOILIa3My, a BCTpauBarh ero B mojiekyiny JAHK kierku tak, 4roObl HOBast MH-
dbopMarust Moria ObITh «IPOYNTAHAY OMOCHHTETUYCCKUM arapaToM KJIETKH, BhIPaOaThIBAIOIIINM
OeJIKH ¥ BOCIIPOU3BOIAIIMM I'€HbI NIPH JIeJIeHUH KiIeTKU. OCyIecTBIEHHE 3TUX JBYX 3TAloB — I0O-
Jy4eHHUE I'€Ha U BBEJCHHUE €T0 B KJIETKY — U COCTaBIISIET OCHOBY TOI OTpaciii OMOTEXHOJIOTUH, KO-
TOpas MoJIy4nsia Ha3BaHUe TEXHOJIOTuM pekoMOMHaHTHBIX [THK;

— pa3paboTKy METOJ0B «UYTEHHs» OMOJIOrMYECKON MH(pOpMaluu, KOTOpas «3alucaHa» B re-
Hax. JT1a pabota OblIa IpojenaHa aHrIMHCKUM yuéHbiM @. CeHrepoM U aMepUKaHCKUM YYEHBIM
VY. I'mn6eptom. 3a He€ yu€nnie B 1980 r. Opitn ynocroersl HobeneBckol ipeMun 1o XUMHU;

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

— OTKPBITHE MEXAHU3MOB PEKOMOMHAIIMKM TOMOJIOTHYHOM U HeromonoruyHou JJHK;

— oOHapyXeHue B OakTepHalIbHBIX KJIETKaX BHEXpOMOCOMHBIX KoubleBblx JIHK, crocobnbIx
K perumkanuud. OHU BrepBble ObUIM OOHApykeHbI B Hadane 50-X IT. M TOJYYHMIIM 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 IUIa3MU/IbI U3-3a CBOUX MaJIbIX Pa3MepOB MOI'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 BBIJCJIWIIN NIEPBYIO PECTPUKTA3Y — (PEPMEHT, KOTOPBIH BBI3BIBAET THIPOJIUTUYECKOE pacIIe-
nenne JIHK B ctporo ompenenenHsix Mecrax. CyliecTBOBaHHE TakuX (PepMEHTOB-pECTPUKTa3
OBLIO 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 ()ParMEHThI, a C MOMOUIbIO JMra3 ux
MO’KHO COEJIMHATh B MHOM KOMOMHALIMU, KOHCTPYUPYS HOBBII I'eH. B Hacrosiiee BpeMs OmnucaHo
MHOX€ECTBO (DEpPMEHTOB, KOTOPBIE MPUMEHSIOTCS B TEHETUUECKON MH)KEHEPHUH.

K nauvany 70-x rr. ObUIM CPOPMYIMPOBAHBI OCHOBHBIE MPUHIMINBI (HYHKIHOHUPOBAHUS
HYKJICMHOBBIX KHMCJIOT U OENKOB B JKHBOM OpPraHU3MeE U CO3/1aHbl TEOPETHUECKUE MPEATOCHUIKH
JUIsl BOSHUKHOBEHUS T€HETUYECKON MHKEHEPUH.

Pa3nea 3. Knerounasi nH:keHepusi.

Knerounass unxeHepus — pas3ien COBPEMEHHON OHMOJIOTMH, H3YYalOIIMWA mporecc M
MOCJIEACTBHSI NIEPEHOCA BCEr0 WM 3HAUYUTEIBHOW YaCTH I'€HETHYECKOTO MaTepuajna OT OJHOU
KJIETKH K JAPYTOH.

bazoBbIM METO/IOM KJIETOUHON MHXKEHEPUHU CIYKHUT CIAHsHUE (TuOpuau3anus) KIeTOK MUKpO-
OpPraHU3MOB WJIM COMATUYECKUX KJIETOK KMBOTHBIX M pacTeHuil. CIusHUe KIETOK MOKET OBbITh
IPOBEIEHO C MCIIOJIb30BaHHEM (DAaKTOPOB CIMSHUS PA3IMYHOTO MPOUCXOXKACHUS: (PU3UIECKOTO
(mepeMeHHOe 3JIEKTPUYECKOe WJIM MarHUTHOE I0JIE€), XUMUYECKOro (KaTHOHBI, MOJIUITUIICHIIIHU-
KOJIb U JIp.), OMOIOTUYECKOTO (BUPYCHI).

PacTuTenbHble KIETKU NEpe] CIAMSHHUEM MpPEeBpaIlaloT B MPOTOIUIACTHI KJIETKH, JIUIIEHHbIE
BHEIIIHEH JKeCTKOW KJeTouHOW cTeHkH. [locienyronuii CKpUHUHT MOJTy4Ye€HHBIX THOPUIHBIX Kile-
TOK TO3BOJISIET 0TOOPATh T€ U3 HUX, KOTOpble 00beauHmIN TeHoMBbl win ¢parmenTsl JJHK ponu-
TEJIbCKUX KiIeToK. KilerouHast MHKeHepHsl MO3BOJISET MOAy4aTh TMOpUIHBIC KISTKH UIIH JIaXke 1ie-
Jble pacTeHusl (pacTeHHUS-pereHepaThl), CKpemuBas Mexay coboit ¢umoreneTndecku (T. €. 3BO-
JIOLMOHHO) OTJAJIEHHBIE OPraHu3Mbl. B ciydae HENOJHOro CIMSHUS KJIETOK KIJIETKA-PELUIIAEHT
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MOJIy4aeT OTACJIbHbIC YYaCTKH SIIEPHOTO TE€HETHMUECKOro Marepuajia WM 4acTH KIETKU-TOHOpa
(opranenisl) ¢ 00pa30BaHMEM aCUMMETPUYHBIX THOPHUIOB.

Kinerounas wHxeHepusi paciiMpseT BO3MOXKHOCTH MOJYYEHHUSI HOBBIX LIEHHBIX IITAMMOB
MHUKpPOOPTraHU3MOB, COPTOB KYJIbTYPHBIX PACTEHUN U MOPOJ CEIbCKOXO35MCTBEHHBIX )KMBOTHBIX,
JUTSL CO3JTaHUSI KOTOPBIX paHEe HCIIONh30BAIUCH METOJBI KIIACCUYECKOW CENEeKIUHU, TpeOyromue
JIecATHIIETUH. 3a moceHee BpeMs CO3/1aH Psii MEeXBUIOBBIX U MEXPOIOBBIX THOPUIOB Tabaka,
KapTodens, ToMaTa W IPYrux pacreHuid. Vcmonp3oBaHUE NOCTHKEHUHN KIETOYHON WHIKCHEPHH
MO3BOJIMJIO  pa3paboTaTb TEXHOJOTUU TMOJydyeHUss OEe3BUPYCHBIX pacTeHUU (Harpumep,
KapTo(es) myTeM pereHepaiuu mejoro pacTeHHs U3 OJHOW COMAaTHYSCKOU KIICTKH.

Pa3nen 4. CTBOJIOBBIEC KJIETKH.

CTBOJIOBBIC KJIETKU Pa3IeIAIOTCs Ha SMOpHOHabHbBIE cTBOJIOBBIE KieTku (DCK), koTopbie
BBIICTISIIOT U3 SMOPUOHOB Ha CTaJMU OJIACTOLMCTHI, U pernoHanbHbie cTBOJIOBBIE KieTku (PCK),
MOJTy4aeMble M3 OPTaHOB SMOPHOHOB Ha 0oJiee MO3JHUX CTAIUSAX WIH U3 OPTaHOB B3POCIBIX
ocobOeil. [loaTOMy HX YacTO Ha3bIBAIOT B3POCIBIMU CTBOJOBBIMH KJIETKaMHu. B pa3nuyHbIx
opraHax M TKaHSX B3pOCJIOTO OpraHU3Ma CYIIECTBYIOT YaCTUYHO CO3PEBIIHUE CTBOJOBBIE KIETKH,
TOTOBBIE OBICTPO JA03PETh U MPEBPATUTHCA B KIETKU HY>KHOTO Tuia. OHM Ha3bIBAIOTCS OJIACTHBIMU
KJIeTKaMu. Hampumep, 9acTUYHO CO3pEBIINE KJIIETKH MO3ra — 3TO HEUPOOIACThI, KIETKA KOCTH —
0CcTe00JIacThl U TaK Jajee.

Bce cTBOMIOBBIEC KJIETKH HE3aBUCUMO OT MX MPOUCXOXKIACHUS U UCTOYHUKA BBIJIETICHUS 00JIa-
JAIOT YHUKaJIbHBIMU cBoWicTBaMU. OHM HE CHEIHATM3UPOBAHbI, TO €CTh HE UMEIOT KaKUX-THOO
TKaHECIeU(PUICCKUX MApPKEPOB, OTBETCTBEHHBIX 32 BBHITIOJHEHHE CICIHATBHBIX (DYHKIUH, HO
criocoOHbI AuddepeHInpoBaThes B JIt0ObIe CIENMATH3UPOBAHHbIE KIETKH U 00pa30BBIBATh U3 OJI-
HOW NEPBOHAYAJIbHOW CTBOJOBOM KJIETKH 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 LMKIOB AeneHus. [Ipouecc co3peBanusi CTBOJIOBBIX KIETOK 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 COOBITHH, NPOUCXOASIIMX TIPU ECTECTBEHHOM pPa3BUTHHU
3aponplma B Marke. YeM Oonee 3penoil sBisieTcs KIETKa, TEM MEHbIIe BEPOSTHOCTH €&
MIPEBpAIICHHS B KJIETKY APYroro TUIIA.

Paspnen 5. TkaneBasi HH:KeHepuUs

B03MOXXHOCTh TUCTOTUIIMYECKOTO BOCCTAHOBJICHUS MOBPEXKJACHHBIX TKaHEW W OPraHOB MpeI-
CTaBJIsIeT 3HAUYUTENbHBIA HHTEpec. COBPEMEHHBIE METOJbl M30JSLUU KJIETOK M MOAXOABl K UX
KYJIbTUBUPOBAHUIO TPEANOJIAraloT MCIOJIb30BAaHUE KaK CIENHUaTU3UPOBAHHBIX 3PEJbIX KIIETOK,
TaKk U UX MPEALICCTBEHHUKOB Ha JIOOBIX 3Tanax auddepeHnupoBkd. MHOroodemaroIme nep-
CIIEKTHBBI Pa3BUTHS TKAHEBOW MHXKEHEPUH CBSI3aHBI C BOBMOXKHOCTBIO MCIIOJIB30BAHMS B KAU€CTBE
HCXOJIHOTO MaTepHuaya He TOJIbKO KCEHO- U aJUIOT€HHBIX MCTOYHHMKOB, HO U ayTOT€HHBIX KJIETOK.
[Ipu >TOM BBIJIEJICHHBIE CTBOJIOBBIE KJIETKHA MOXHO UMIUTAHTHPOBATH MAIIMEHTY B BUJIE CYCIIEH3UHU
WIH B CTPYKTYPHOM MaTPHKCE, WK MOCIIe KOMMUTHPOBaHUs HX IN Vitro. Takoii moaxoa B caMoM
OnmxaiiieM OyaylieM MOXKET CTaTh pealbHOM aJbTEepHATHUBOMN KJIACCHYECKOW TpaHCILIAHTOJIO-
TUH.

[TepcniekTUBBI TPUMEHEHHUS KJIETOYHBIX TEXHOJIOTH BO MHOTHUX OOJACTSIX MEIUIIMHBI, BKITIO-
Yasi TPAHCIUIAHTALIMIO OPraHOB, UCIBITAHHUE JIEKAPCTBEHHBIX IMPENapaToB, JEYEHHUE U BOCCTAHOB-
JIEHUE TTOBPEKICHHBIX TKAHEH, OYEHb 3aMaHYHMBBI, HO JI0 HavaJa MOJTHOTO MCIOJIb30BaHUS TOTEH-
[[MaJIa KJIETOYHBIX TEXHOJIOTUN HEOOXOMMO Pa3pelInuTh CIEAYIONINE MPOOIEMBI:

— CTBOJIOBBIE KJIETKH JIOJDKHBI OBITh IOCTYITHBI B JOCTATOYHBIX KOJUYECTBAX;

— nuddepeHaIsa CTBOJIOBBIX KJIETOK JOJKHA OBITH CTPOrO HANpaBIEHHOW M Crieruguy-
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 JOJKEH (YHKIIMOHUPOBATh B TEUEHHE BCEH JKU3HU PELUIHECHTA,

— TpPaHCIUIAaHTAallUs HE JOJDKHA HAHOCHTh KakKoro-mubo Bpela pPEeLUIHEHTY (BKJIIOuas
MMMYHHYIO pEaKklUI0 OTTOp)KEHHsA). B Hacrosiee Bpems TKaHeBas WHXKEHEPUs SIBIIIETCA
CaMOCTOSITENIbHBIM ~ OYpHO  Pa3BHBAIOLIUMMCS  MEXAUCUUIUIMHAPHBIM  HAlpaBIEHUEM B
OMOTEXHOJIOIHH.

[Tomyyenue numeBoro Oenka. TexHONOrHs MOIYYEHUS M HCHOJIb30BaHUSA APOKKEBBIX
KyJbTyp B IHWIIEBOH NPOMBIIUIEHHOCTH. TEXHOJOTHS TMOJNy4yeHHs OENKOBO-BUTAMHHHBIX U
OEIKOBO-JIMIIUAHBIX KOHLEHTPAaTOB Ha OCHOBE Ouomaccel apoxoked. IIpousBoacTBo chupra.
Mukpoopraiusmbl, HCIIOJIb3yeMblE B IPOU3BOJCTBE cnupTa. I[luBoBapeHHe M BHHOAENUE.
buoxummnueckue OCHOBbI Ipouecca cOpakuBaHus. CyIIHOCT UM OCHOBHBIE  CTaIuM
TEXHOJIOTMYECKOro Ipouecca. XieOomekapHoe Npou3BOACTBO. lIpuMeHeHue IpoxIKEBBIX
KYJBTYpP B Pa3IMYHbIX OTPACISAX MUIIEBOM OMOTEXHOIOTHH.

buoxumuueckue ocHOBBI Tporecca cOpaxuBanus. Vcmons3oBanue (EepMEHTOB B
nepepabOTKe MOJIOKA, Msca. bBHOTEXHOJIOrMYECKHe IPOLECChl  IOJY4YeHHs  MHIIEBBIX
OpPraHUYeCcKUX KUCIOT. IIpOayKTHI OKHCIMTEIHHOTO OpOKEHHs: JIMMOHHAS KHUCIOTa, YKCYCHas
KHCJIOTa, TJIFOKOHOBAs KHCIO0Ta; MOJIOYHOKHUCIOE OposkeHHEe M OMOTEXHOJIOTHS 3aKBAaCOK U
OaKTepHabHBIX MPENapaToB MOJIOYHOKUCIIBIX MUKPOOPTAaHU3MOB: TOMO(EPMEHTHOE OpOKEHUE U
rerepoepMeHTHOE OposkeHue. TexHojorus OaKTepUalbHBIX MPENapaToB MOJIOYHOKUCIBIX
MUKpPOOPTraHU3MOB. TEeXHOJIOIrWsi MNPUTOTOBJIIEHHWS W HCIIOJIB30BAHMSI 3aKBACOK HAa YHUCTBIX
KyJbTypaX  MOJIOYHOKMCJBIX  MHMKPOOPraHM3MOB B MOJIOYHOM  NPOMBILUIEHHOCTH.
MukpoOrosornyeckuii KOHTPOJIb Ka4yeCTBa 3aKBACOK.

[TomyyeHne OMOIOTMYECKH AKTUBHBIX JOOABOK K MHMILIE M MUIIEBHIX H00ABOK METOJaMH
OMOTEXHOJOIMH. bBHOTEXHOJOTMYECKHE MPOLECCHl  IMOJIYYEHUS  MHILEBBIX  KpacuTesei.
buorexnonoruyeckue IPOLIECCHI MOJTy4YeHHUs UHTEHCUBHBIX MOJICJIACTUTENEH u
caxapo3amMeHuTenell, ycunutened  Bkyca. IlonydyeHue — mpenaparoB  HYTPULIEBTHUKOB,
napadapMaleBTUKOB U MIPOOMOTHKOB MeToJlaMHi OnoTexHonoruu. HampaBieHus: UCIIOJIb30BaHMS
BAJl B TexHOMOTUH (DYHKITMOHAIBHBIX MPOTYKTOB ITUTAHUSI.

Pa3znen 6. KinonnpoBanue.

KnonupoBanue — npouecc co3ganus kinoHoB. KiioHamu B OMOJIOrMHM Ha3bIBAIOT OPraHU3MBI,
UMEIOIIME COBEPUICHHO OIMHAKOBBIN T'€HOTHI, T.€. HA0Op T'€HOB.

B xoMmOuHanuu ¢ MeToJaMH TPaHCTE€HE3a KIOHUPOBAHUE OTKPHIBAET OIPOMHBIE BO3MOXK-
HOCTH ISl TEHETHUECKOW MOJU(PHKAIMA TeHOMOB MUKPOOPTaHU3MOB, PACTEHUH U KUBOTHBIX. B
IpoLecce KIIOHUPOBAHUS JIOCTUTAeTCsl BOCIIPOU3BEIEHNE TOIO WM MHOTO KMBOTO0 00OBEKTa B Ka-
KOM-TO KOJIMYECTBE KONUH. /{151 reHETUKOB pacTEHUH MOJyYEHUE KIIOHOB HE COCTABIISIET HUKAKUX
npobsieM. ATTOMUKCUC — HE YTO MHOE, KaK crielu(puIecKuil cnocod pa3MHOKEHHUSI, TO3BOJISIFOIINN
M0JIy4aTh TEHETUYECKUE KOTMA MAaTEPUHCKOTO OpraHu3Ma.

Ecnan mo0yio pacTUTENbHYIO KIETKY JHUIIUTh MPOYHOM 00O0JOUYKH, a TOTOM 00paboTaTh
POCTOBBIMM (PAKTOPaMH, OHA HAUWHAET JIJIUThCS, 00pa3yst KOJIOHUHU KJIETOK, Kallyc, U3 KOTOPBIX
KaXK7asi MOKET JaTh Havyajlo LEJIOMY pacTeHHIO0. ['€HeTHKH JKUBOTHBIX IMOJY4YalOT KJIOHBI, €CIH
KUBOTHBIE PA3MHOXKAIOTCS MAPTEHOI'€HE30M, TO €CTh OECHOJIBIM IyTeM, 0e3 MpeJIIecTBYOLIEro
omonoTBopeHus. [loay4yaroT KJIOHBI M B 3KCHEpUMEHTalIbHON 3MOpuonoruu. Eciau 3apoapiin
MOPCKOTO €)Ka Ha paHHeH cTajguu IpoOJieHHs pa3[esiuTh Ha COCTABIIAIOLIME €ro KIEeTKH — Ona-
CTOMEpBI, TO U3 KAXKIOro OJlacToMepa pa3oBbETCA LENbI OpraHu3M. Y 4YeloBeKa W3BECTHBI CIy-
Yyayu CBOEOOPA3HOTO €CTECTBEHHOI'0 KIOHHPOBAHUA. DTO TaK HAa3bIBaEMbIE OJHOsIIIEBbIE OIU3HE-
1bl, KOTOPbIE€ BOSHUKAIOT CPABHUTEIBHO PEIKO M3-3a pa3/IeNIeHUs OIJIOIOTBOPEHHOMN SIMIIEKIETKU
Ha J1Ba OjacTomepa, Kax /bl U3 KOTOPBIX TOTOM Pa3BUBACTCS CaMOCTOSTENBHO.

Paznen 7. OcHOBHbBIE cOCTaBJsSIIONIE OMOTEXHOJIOTHYECKOr0 Npoluecca.

OCHOBHBIMH KOMITOHEHTaMH OMOTEXHOJIOTHYECKOT0 Mpoliecca SBISIIOTCS OMOJIOrMYeCKHA
areHt, cyOcTpar, COBOKYIHOCTh YCTPOMCTB Ui YIpPaBJICHUS MPOIECCOM U II€JIEBOM MPOIYKT.
Metononorus, KOTOpas OOBIYHO HCIHOJB3YETCs, CBs3aHa C CEJEKIHEed HYXHBIX (QopM
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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UCTIONIBb3YeTCs HE ILIETIbIi MUKPOOPTaHM3M, a BBIICICHHBIE M3 HETrO0 M OYMIICHHbIC (PEPMEHTHI.
Nmeercs 0oJbIIoe KOIMYECTBO MHPOPMAIIUK 110 KPYITHOMACIITA0OHOW HapaOOTKe, BBIACICHUIO U
OUYHUCTKE OT/AEIBbHBIX (DEPMEHTOB M MX CTAOMIM3AIMM B MCKYCCTBEHHOW cpene. JlocTUTHYB 1O
OKOHYAaHUU OHMOTEXHOJOTHYECKOrO MPOLIecca JKeIaeMoro pe3yiabTaTa, 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 IMpOoIecca, Ha3BaHHBIN MPOIIECCOM BBIIEICHUS U OYHCTKU LIEJIEBOTO
NPOAYKTa, MOXET OBbITh TEXHHYECKHM TPYAHOBBIIOIHHUMBIM U goporocrosumM. OH
NEPBOHAYAILHO CBOAMTCS K Pa3JeNICHHIO COACPKUMOro OMOpEeakTopa Ha KHUIKYI0 U TBEPAYIO
da3pl ¢ mocneayrouleil KOHLEHTpalued M OYMCTKOW HyXHOro mpoaykra. IIpomecc oObrdHO
coCTOUT O0Jiee YeM U3 OIHOM CTauu.

Pasznen 8. KyabTuBupoBanue 6aKkrepui.

OO1Me MPUHIUIBI TpoLiecca BhIpAIMBaHKs IN VILr0O MUKPOOPraHU3MOB KJIETOK PacTCHHH U
JKUBOTHBIX MPAKTUYECKU MAJIO YEM OTJIMYAKOTCS, I03TOMY €r0 MOXHO PacCMOTPETh HA MpUMEpE
KYJIbTUBUPOBaHUS OaKTEpUil.

KynbpTuBupoBanue mnpoayleHTa OObIYHO Ha3bIBalOT (epmenTanueil. OHa MOXeT OBbITh
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€pU30BAaThb BPEMEHEM YABOCHMS KOJIWUYECTBA KIIETOK WIIN
O6uomMaccel. OHAKO TH BEIMYMHBI MOTYT pa3inyaThCsl, TaK Kak OromMacca MOXKET YBEIUYUBATHCA
u 0e3 JeseHus KIeToK. PocT uncna KieTok conpoBOXKIaeTCsl U3BMEHEHUEM COJIep KaHus OMONoIu-
MepoB B buomacce, B yactHoctu JJHK u PHK. J{ns komnyecTBEeHHON XapaKTEPUCTHKH pOCTa Kile-
TOK AHAJIM3UPYIOTCSI OCHOBHBIE MapaMeTPhbl POCTA: yJelIbHAs CKOPOCTh POCTA, BPEMS YABOCHHS,
CTEMEeHb Pa3MHOXKEHHsI, MeTabonnueckuil 3h(exT, BIUSIHNE KOHIEHTpPAIMU CyOcTpaTa Ha CKO-
PpOCTB pocTa.

[Tocne nonagaHusi KJIETOK B CBEXYIO MOJHOLEHHYIO CpPEly OHU HE Pa3MHOXAIOTCS Cpasy,
IPOXOJUT ONPEEIICHHBIM Nepruos, Ha3biBaeMblil Jjar-¢a3oil. CiycTsi HEKOTOpOE BpeMs KJIETKH
HAUMHAIOT TMPUCIOCAONMBATBCS K OKpYXaromied cpeae. B 3TOT MOMEHT akTHUBU3UPYIOTCA
(epMEeHTBI, BO3pacTaeT KOJIMYECTBO HYKJIEMHOBBIX KucioT, ocooeHHo PHK, uro Heo6xoaumo st
6uocuHTe3za OenkoB. OHUM M3 METOJIOB MCCIENOBAHUS Mpoliecca KyIbTHUBUPOBAHUS SIBIISETCS
MaTeMaTUYeCKOe MOJIEIUPOBAHUE, OCHOBAHHOE Ha IMOJIYYEHHH alre0pandecKux COOTHOLICHHUM
MEXIy BXOJHBIMU U BBIXOAHBIMH MepeMeHHbIMU. K BakHBIM acnekraM MNpUMEHEHUs
MaTE€MaTUYeCKNX METOJOB MOJEIUPOBAHUSA OTHOCHUTCS BO3MOXXHOCTH IPOTHO3MPOBAHUS
OCHOBHBIX IIOKa3aTeJiell Npolecca KyIbTHUBHUPOBAaHUSA KIETOK. lIpuMeHeHMe MaTeMaTHYecKHuxX
METO/IOB IIO3BOJISIET COKPATUTh CPOK OCBOEHHsI HOBBIX IIPOLIECCOB KYJIbTUBHPOBAHUSA U
UHTEHCU(UIIMPOBATH UMEIOLUECS MTPOLECCHI.

5. O0pa3oBarTe/ibHbIE TEXHOJIOTHHU

Bun yuebHol paboThl OO6pazoBarenbHble TEXHOJIOTUN
Jlexuun DJEKTPOHHBIE MaTEPUAIbl, UCIIOIb30BAaHUE
MYJIBTUMEAUMHBIX CPENICTB, pa31aTOYHbI MaTepHall
[IpakTnueckue 3aHATHS PabGota ManblMM Tpynmamu, OOCYXIEHHE U aHaW3

OPpCAJIOKCHHBIX BOIIPOCOB HUX AaYJAUTOPHBIX 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 AucHUNINHEe «OCHOBBI
OMOTEXHOJIOT VD)
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KonTtponupyemsie pa3aeisl (TEMBbI) Kon O11eHOYHOE CPEICTBO
Ne | nucuunauHbI KOHTPOJIMPYEM | HaMMEHOBAaHHUE KOJI-BO
n/m oif
KOMIIETEHINH
OcHOBHBIE TEpPUO/bl BO3HUKHOBEHHS, pedepar 6
CTaHOBJICHUS u pa3BUTHS TEeCT 8
1 6I/IOTeXHOJ'IOl:I/II/I. Ob6nacTu npuMeHeHUs VK-2: OIIK-5 BOIIPOCHI K 3a4eTy 5
COBPEMEHHOM OMOTEXHOJIOTHU u
OCHOBHBIE €€ acleKThl (0MOJIorn4YecKue,
XUMHYECKHUE, TEXHOJOTHICCKUE).
['eHeTrveckas HHKEHEPUS VYK-2; OIIK-5 | pedepar 3
2 TECT 12
BOIPOCHI K 3a4eTy 4
Knerounas uaxxeHepus YK-2; OIIK-5 | pedepar 3
3 TECT 12
BOTIPOCHI K 3a4ETy 9
CTBOJIOBBIE KIETKU YK-2; OIIK-5 | pedepar 5
4 TeCT 16
BONPOCHI K 3a4eTy 7
TkaHeBast UHKCHEPUS YK-2; OIIK-5 | pedepar 5
5 TECT 14
BOTIPOCHI K 3a4ETy 8
KiionupoBanue. YK-2; OIIK-5 | pedepar 4
TECT 14
6 BOIIPOCHI K 3a4eTy 8
OcHoBHbIe cocraBistonme OuotexHo- | YK-2; OIIK-5 | pedepar 3
7 | lorHecKkoro nporecca. TECT 5
BOIIPOCHI K 3a4ETy S)
KyneTuBupoBanue 6akTepuil. VYK-2; OIIK-5 | pedepar 2
8 TeCT 9
BOIIPOCHI K 3a4eTy 4
6.2. [lepeyeHb BOMPOCOB /IS 3a4eTa
1. Kewm u xoraa ObuT BBesieH TepMuH “OnotexHosorus™? (YK-2; OITK-5)
2. Yro uzyuaet 6morexuonorus? (YK-2; OITK-5)
3. Hazosute ocHOBHBIE 3Tamnbl pa3sutus ouotexuonoruu? (YK-2; OITK-5)
4. KT0 M3 y4eHbIX BHEC HAaUOOIbIINHN BKJIAJ B pa3BUTHE OMOTEXHOIOTHU?
5. C xakumu Haykamu cBsizana 6uorexHomnorusn? (YK-2; OITK-5)
6. Yro takoe MexaucuuILIMHapHas o0acts Hayku? (YK-2; OITK-5)
7. TlpuBenmurte npumepbl MexaucuuILIHHApHBIX HayK. (VYK-2; OTIK-5)
8. Uro takoe reneruueckas umwkeHepus? (YK-2; OITK-5)
9. Kakue OTKpBITHS COCOOCTBOBAIM MOSBICHUIO U Pa3BUTHIO M€HETUYECKOM WMH)KEHEpUU?
(YK-2; OIIK-5)
10. Ko siBnsieTcst OCHOBOIOJIOKHIUKOM reHeTrueckoi nmxenepun? (YK-2; OITK-5)
11. Ha3zoBuTe OCHOBHBIC ATAITbI IPOBEICHUS TexHoaorun pekomouuanTHeix JJTHK. (YK-2;
OIIK-5)
12. Yro uzyuaer kinerounas umkenepusn? (YK-2; OITK-5)
13. Uro Takoe reTepoKapruoHbI U B YeM HX OTJIMYME OT MosoBbIX TnOpuaos? (YK-2; OITK-5)
14. Kem ObLT MOJTy4YeH TIEPBBIA MEXKBHUI0BOM ruOpu 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 oTiMumMe MONUKIOHATBHBIX ¥ MOHOKJIOHAIBHBIX anTuTen? (YK-2; OIIK-5)

Kto BriepBbie monyunin MoHokIoHanbHbIe aHTHTeNa? (YK-2; OIIK-5)

Ha3zoBuTe OCHOBHBIC 3TaIlbI MOJYy4YeHUS] MOHOKJIOHANBHBIX aHTUTeN. (YK-2; OIIK-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 001a1ar0T pa3Hbie BHIbI CTBOJIOBBIX KiIeTok? (YK-2; OITK-5)

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

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

Kakue noaxosl UCMONB3YIOTCS JUIsl IOTyYEHUs KJIETOK U TKaHEeH C LEeNbl0 UX TPaHCIUIaH-
taruu? (YK-2; OIIK-5)

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

UYrto Takoe TpaHCTeHE3 U KaKoBa ero pojib B coBpeMeHHol onorexnonorun? (YK-2; OIIK-
5)

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

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

HazoBute ocHoBHBIE 3Tanbl kiaonupoBanust. (YK-2; OIIK-5)

[Tepeuncinte OCHOBHBIC KOMIIOHEHTHI OMOTEXHOIOTHYecKoro mnporecca. (YK-2; OITK-5)
Ha yem ocHOBaHO MaTeMaTH4eCKOe MOJEIMpPOBaHUE Mpolecca KyIbTUBUPOBaHUS OakTe-
puii? (YK-2; OIIK-5)

KTo U3 poccuiickux y4eHbIX SBJISETCS OCHOBOIMOJIOXHUKOM B pa3pabOTKe U MPUMEHEHUU
MaTeMaTHYECKUX METOJIOB IS ONrcaHus npoiieccoB KynbruBupoBanus? (YK-2; OITK-5)
Hanumure ypaBHeHHEe MaTepuanbHOro OanaHca aisi cyOcTparta, OMomacchl M MPOAYKTa
metaboau3ma. (YK-2; OIIK-5)

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

Ponp reHHoit uHXkeHepuH B (yHIAMEHTAJIBHOW M SKCIIEPUMEHTAIbHONH OMOTEXHOJIOTHH.
Tpancrennbie opranusmbl 1 ux npumenenue. (YK-2; OIK-5).

[ToBbIIeHNE YCTOMYMBOCTH pacTeHUil K aOMOTHMUYECKMM M OMOTHYECKUM (aKkTOpaM METo-
JlaMU TeHHOW WHKeHepuu u TkaneBoi cenekiuu (YK-2; OIK-5).

OcHOBHBIE HaNpaBJICHUS U MEPCIEKTUBBI CO3JaHUS TPAHCTEHHBIX COPTOB CEIbCKOXO3sIi-
crBeHHbIX pactenuit (YK-2; OITK-5).

[Mony4enue u npuMeHeHne TpancreHHsix 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 OCHOBHAs peryisaropHas cucrema pacteHuil. Knaccudukamus duro-
ropmonoB. (YK-2; OITK-5).

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

KionanpHOe MUKpOpa3MHOKEHHE PaCTeHHH B KyabType IN Vitro. ®akTopsl, BIUSIOIIUE HA
3 PEKTUBHOCTH KIIOHATBHOTO MUKpopa3MHoxeHus pactenuit (YK-2; OITK-5).

DTankl MOJy4YeHHUsT PaCTeHUH B KynbType IN Vitro. OCHOBHBIE TPYIHOCTH M CIIOCOOBI MO-
BBIIICHUS 3G PEKTUBHOCTH KJIOHATHLHOTO MUKpopasmuokenus (YK-2; OIIK-5)..

MeTozp! 0310pOBIIEHUS TOCAI0YHOTO MaTepuaia (TepMOTEpanus, METO]l allMKaJIbHBIX Me-
puctem, xumuorepamnusi). (YK-2; OITK-5).

MeTtoap! KOHTPOJIS BUPYCHOM MH(EKIHU B MPOLECCEe 030POBICHUS U Pa3MHOXKEHHUS T10-
CaJIOYHOT0 MaTepuaina (MeToJ UMMYHO(PEPMEHTHOTO aHallu3a, METOJl ANEKTPOHHOW MHUK-
pockonun) (YK-2; OIIK-5).
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47. IloHATHE TOTUIIOTEHTHOCTH pacTUTENbHOU KieTku. Knerounas aenuddepenumays u yc-
J0BUs Tepexoja K auddepeHiranid KaUTyCHbIX KIETOK B KyasType in vitro. (YK-2;

OIIK-5).

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

49. BUOTEeXHOJOTHS TIPH PEIICHUU MPOOJIEM IKOJIOTHH U JTUKBUIAIIMM 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

OueHouHbIe
cpenctBa (KOJI-BO
0aJlIOB)

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

[Toxa3piBaeT TryOOKHE 3HAHUA TMpEaMETa. 3HACT:
OCHOBHBIC OMOTEXHOJIOTHUECKUE CIIOCOOBI TOTYUYCHHUS
MOJIE3HBIX JUIA 4YelOBeKa MPOAYKTOB; HOBEUIINE
IIOCTHIKEHUS B obOiactu OHMOTEXHOIOTHH,
TPAAUIIMOHHBIE  OMOTEXHOJOTHYECKHE  ITPOIIECCHI,
UCIIONIb3YEMbIE B IHIIEBOW  MPOMBIIUICHHOCTH,
PacTEHUEBOICTBE, )KUBOTHOBOJICTBE, MEIUIIUHE.
YMeeT HCIoJIb30BaTh TOJTYYCHHBIC 3HAHUS, MPHUBOISL
IIPU OTBETE COOCTBEHHBIC TPUMEDPHI.

YMeeT TpOBOAWTH TEOPETHYCCKHE WCCIICIOBAHUS,
MOJIb30BAThCS CHPABOYHOM JIUTEPATypoll B 00IacTu
OMOTEXHOJIOTHH;, WCIIOIb30BaTh TOJYyYCHHBIC 3HAHMS
I aHanu3a AKCIIEPUMEHTAJIbHBIX JaHHBIX;
CaMOCTOSITCIILHO BBIOMPATh TEXHUYECKHE CPEJIICTBA,
paloHaIbHYI0O CXEeMy [POU3BOJICTBA  33JaHHOTO
MPOJYKTa;, ONTUMHU3UPOBATH COCTAaB THTATEIHHBIX
Cpel W YCJIOBHUS KYJIbTUBHUPOBAHUS MPOIYILIEHTOB;
pPacCTHTENBHBIX ¥ JKUBOTHBIX KJIETOK, OIICHUBAThH
TEXHOJOTHYECKYI0 3(()EKTUBHOCTh MPOU3BOJCTBA U
BHOCHTH IPEIOKEHUS TI0 UX YCOBEPIIICHCTBOBAHHUIO.
Bnageer HaBbIKaMu aHalIM3a COBPEMEHHOTO COCTOSI-
HUS OMOTEXHOJIOTMYECKOTO IPOM3BOJICTBA, HAYKH U
TEXHHKHU, CBOOOJHO BIaJIe€T TEPMUHOJOTHEH H3 pas-
HBIX Pa3/IeJIOB JTUCITUTUINHBI.

Bnageer HaBbIKAaMH CaMOCTOSITENBHOTO  pPELICHUS
HAyYHBIX, MHKCHEPHBIX W TIPOU3BOJACTBCHHBIX 3a1a9 B
obnactu OHMOTEXHOJIOTHH; OITBITOM
MHUKPOOHOJIOTHYECKUX, 0OOTEXHOJOTHYECKUX H
AHAJIUTUYECKUMX METOJOB HCCIENOBaHUA, METOIaMU
OYMCTKA W  CTEpWIM3AIlMH  BO3JyXa, BO3JyXa,
MOMEIIEHUH, MaTepuasos, MPUTOTOBIICHUS U
CTCpWIM3AllMU  THTATEIbHBIX  CpPel,  METOJaMH
MIPOBEICHUS CTaHJIaPTHBIX HCIBITaHUH o
OTIpE/ICNICHUI0  KayecTBa CBIPbS W MPOJIYKIIUH,
METOJIaMU TEXHUYECKOTO KOHTPOJSI 32 COOIIOJIEHUEM
TEXHOJIOTHYECKOMN JIMCIIATUINHEI B YCIOBUSAX
JENCTBYIONIEro OMOTEXHOJIOTHUYECKOTO IPOU3BOJICTBA.

TecTtoBbIE 3a11a-
HUS

(30-40 6amnoB);

pedepar (7-10
0aJlIoB);

BOITPOCHI K 3a4€eTy
(38-50 6am0B).

bazosniit

XOpoIIo 3HaeT MPeAMET, OJTHAKO ITH 3HAHUS OTpaHU-

TecToBple 3ama-
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(50 -74 6amna) —

«3a4TCHO»

YeHbl 00BEMOM MaTepHala, MPEACTaBICHHBIM B y4ue0-
HUKE. 3HAET: OCHOBHBIE OMOTEXHOJOTUYECKHE CIOCO-
OBbI MOJIyYEHUS THIIEBBIX MPOIYKTOB; JIOCTUXKCHUS B
001acTH OMOTEXHOJIOTHH B IMHUIIEBOH MPOMBIIIICHHO-
CTH; TPAJUIMOHHBIC OMOTEXHOJIOTUYECKHUE MPOIECCHI,
HCIIOJIL3YCMBbIC B HHH.[CBOﬁ MIPOMBIINIJIICHHOCTH.

YMeeT HCIoNb30BaTh TONYYCHHBIC 3HAHUS, MPHUBOISL
IpUMEpPbl U3 TeX, YTO MMEIOTCS B yuyeOHUKE. YMeeT
UCIIOJIB30BaTh MOJYYCHHBIC 3HAHMS Ul aHaHM3a JKC-
NEPUMCHTAJIbHBIX OAHHBIX; ONTUMH3UPOBATH COCTAB
MUTATENBHBIX CPEIl U YCIIOBUS KYJIbTUBUPOBAHUS TIPO-
AYUCHTOB, PACTUTCIIBHBIX W XKUBOTHBIX KIICTOK, OLIC-
HUBATh TEXHOJOTHYECKYIO 3()(HEKTUBHOCTH MPOU3BO/I-
CTBa.

Brnaneer TepMuHoOIOTHEH, Nenas ONIMOKH; TIPU HEBEP-
HOM YIIOTPEOJICHUN CaM MOXKET UX UCIIPABUTb.
Brnaneer HaBbIKaMu pEIICHUS HAYYHBIX, HHKCHEPHBIX
¥ TIPOU3BOJICTBCHHBIX 3a/lad B 00JIACTH OMOTEXHOJIO-
', aHAJIMTUYCCKHUMHU U OMOTEXHOJIOTHUYECKUMU Me-
TOJIAMH HWCCIICJIOBAHMSI, TPAKTUYCCKUMHU METOJIaMH
OYMCTKHU U CTCPUWIM3alK BO3JyXa, IIPUTOTOBJIICHUA U
CTCPWIIN3ALIMU MUTATEIBHBIX CPEl, METOJAaMHU IPOBeE-
ACHUA CTaHAAPTHBIX HWCHBITAHUHU II0 OIpeaACIICHUIO Ka-
YeCTBA ChIPbsl U MPOYKIIHH.

HHSI
(20-29 6amoB);

pedepar (5-6

0aJlIoB);

BOIIPOCHI K 3a4eTy
(25-39 GamoB).

IToporossiii
(35 - 49 6amnoB)

«K3aYTCHO»

3HaeT OTBET TOJIBKO Ha KOHKPETHBIH BOIPOC IO OC-
HOBHBIM OMOTEXHOJIOTUYECKUM CIIOCO0aM IMOTyYESHHSI
HOJIE3HBIX JUISL YesloBeKa MPOIYKTOB, Ha JOMOJIHU-
TEJIbHBIE BOMPOCHI OTBEYAET TOJBHKO C IOMOUIBIO Ha-
BOJIALIMX BOIIPOCOB IK3aMEHATOPA.

He Bcerna ymeer npusectu npaBuibHbIN npumep. He
BCErJja CaMOCTOSITEIbHO MOXKET HCIOJIb30BaTh IOINY-
YeHHbIC 3HAaHUS JUISI aHAJW3a OSKCIIEPHUMEHTAIbHBIX
JAHHBIX; ONTHMU3ALUU COCTaBa MHUTATENIbHBIX Cpel U
YCIIOBHIA KYJIbTUBHPOBAHUS MPOIYIIEHTOB; PACTUTEIb-
HBIX U JKUBOTHBIX KJIETOK, OLEHKH TEXHOJIOTHYECKOM
3P HEKTUBHOCTH MTPOU3BOJICTBA.

Cnabo BnaseeT TEpMUHOJIIOTHEN U HaBbIKAMU PELleHUs
HaYYHbIX, HHXEHEPHBIX U MPOU3BOACTBEHHBIX 33/]a4 B
o0J1acTh OMOTEXHOJIOTHUH, AaHAIIMTHYECKUMHA U OHOTEX-
HOJIOTHYECKUMH METOJJaMH UCCIIEOBaHMUS. .

TectoBbIE
HUSA

(14-19 6annos);

3aj1a-

pedepar (3-4

Oaia);

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

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

«HE 3a4TEHO»

He 3HaeT 3HauMTENBHON YacTU IPOrPaMMHOIO Mare-
pHajia Mo OCHOBHBIM OMOTEXHOJOTHYECKHM crioco0am
MIOJIy4YEHUS TOJIE3HBIX Ul YEJIOBEKAa IPOAYKTOB; HE
3HAET HOBEHIIINE JOCTHKEHUS B 00JIaCTH OMOTEXHOJIO-
T'HH; JOMYCKAET CYIIECTBEHHbBIE OIIMOKU B OTBETAX.

He ymeer nmpuBectn npaBwibHbI Ipumep. He ymeer
IIPOBOAMNTH TEOPETUUECKUE HCCIEN0BAHUS, IOJIb30-
BaThCsl CIIPABOYHOM JUTEpaTypoi B obyiacTu OMOTEX-
HOJIOTUHU; HCIOJb30BaTh IOJTYYEHHbIE 3HAHUS JUISA
aHaJIM3a OKCIEPUMEHTAIBHBIX JAaHHBIX; CaMOCTOSI-
TEJIbHO BBIOMPATh TEXHUYECKUE CPEJCTBA, pallMOHANb-
HYI0O CXE€MYy NPOM3BOJACTBA 33/JIaHHOTO NPOAYKTA; OI-

TecToBBIC
HUS
(0-13 6amnon);

3ajaa-

pedepar (0-2

Oamna);

BOIMPOCHI K 3aue-
TYdK3aMEHY
(0-19 6amoB).
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TUMH3UPOBATh COCTAB MHUTATEIBHBIX CPEIl U YCIOBHS
KYJIbTUBHPOBAHUS TPOJIYIICHTOB, PACTUTEIBHBIX U
KUBOTHBIX KJIETOK, OLICHUBATh TEXHOJOTHYECKYIO (-
(EeKTUBHOCTh MPOU3BOJACTBA U BHOCUTH MPEIONKCHHUS
10 MX YCOBEPIIEHCTBOBAHUIO.

He Bnaneer tepmunonorueil. He Biiaseer HaBbIKaMu
pEIICHUs] HAyYHBIX, MH)XCHEPHBIX U TPOU3BOACTBEH-
HBIX 3a7a4 B 00jacTH OMOTEXHOJOTMH, METOJaMHU
MIPUTOTOBJICHUSI U CTEPWIM3AIIMN TUTATEIBHBIX CpE,
OMOTEXHOJIOTMYECKUMU, MUKPOOUOJIOTHIECKIMHU, aHa-
JATUYECKUMU METOJAaMU MCCIEIOBaHMI, METOJaMH
MPOBECHUS CTAHJAPTHBIX UCIBITAHUN MO ompesee-
HUIO KayeCTBa CHIPhS U MPOAYKIIMH, NPAKTHYECCKUMH
METOJaMH OYUCTKH M CTEPUJIM3ALMMU BO3AyXa, MOMe-
HIEHUM, MaTEPUAJIOB.

7.  Y4yeOHO-MeTOAU4YecKoe M  MHPOpPMANMOHHOEe  olecrneyeHHe
TUCHUIIAHBI (MOIYJIs1)

7.1 OcHoBHasi y4yeOHasi JUTEepaTypAa:

1. Myparoa C.A., [lanuxun P.B. YMK no gucnuminHe «OCHOBBI OHOTEXHOJOTHHY. —
MuuypuHck, 2021.

2.. buorexnomnorus. B 2 4. YacTe 2 : yueOHUK U NMPAKTUKYM JAJISl aKaJeMUYECKOro OakaiaBpua-
ta / mox obmel penakuuerd H. B. 3arockunoii, JI. B. Ha3zaperko. — 2-e u3f., BCmp. U JIOI. —
Mocksa : UznarensctBo IOpaiit, 2018. — 219 ¢. — (bakanaBp. Akagemuueckuii 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.- CI16.: TUOP/, 2008. — 704c.

4. CanykoBa, A. Y. OcHOBBl OMOTEXHOJIOTMH : ydeOHO-MeToauueckoe mocodue / A. Y.
CanykoBa, A. A. Maromenosa, C. M. MypcanmoB. — Maxaukana : [larl’AY wumenn
M.M. IxambynatoBa, 2020. — 98 c.— Tekcr: onektponHslii / JlaHp : >3JIeKTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/159406. — Pexxum mocrtyma: s
aBTOPU3. NIOJIb30BATEIICH.

7.2 JlonoJHUTe/IbHASI yueOHAsl JIuTepaTypa:

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

2. CanykoBa A.U., Maromenosa A.A., Mypcanos C.M. OCHOBbI OMOTEXHOJOTHH: yueOHO-
MeToaudeckoe nocodue. JlarectaHCKui rocy1apCTBEHHBIN arpapHblii yHuBepcUTeT UMeHH M. M.
Jxambynatosa, 2020 r., 98 ctp.

7.3.MeTonnyeckne yKa3aHusi 10 OCBOCHUIO TUCHUILINHBI
1. Myparosa C.A., Ilanuxun P.B. YMK no mucuurnae «OCHOBBI OMOTEXHOJIOTHH». —
MuuypuHck, 2023.
2. Myparosa C.A., [lanmxun P.B. Metoandeckne yka3zaHusl [UTsl BBITOTHEHHS T1a00paTOPHBIX
pabor mo gucuuiuinHe «OCHOBBI OHMOTEXHOJOTMM» JJIsi OOYYalOIIMXCS MO HAaIpaBICHHIO
noarotoBku 19.03.01 buorexnonorus. - MuaypuHck, 2023.
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https://e.lanbook.com/book/159406
https://e.lanbook.com/book/159406

7.4. UndopmanmoHHble U IU(PPOBbIE TEXHOJIOTHHU (POrpaMMHOe
o0ecneveHnne, COBpeMeHHbIe MpodecCHOHAIbHBIEC 0a3bI JAHHBIX U

HHGpOpPMALIMOHHBbIE CTIPABOYHBbIE CHCTEMbI)

VueOnast aucuumimMHa (MOAYNB) NpPEAyCMaTpUBAEcT OCBOCHHE WH(GOPMAIMOHHBIX W
UPOBBIX TeXHONOTUH. Peann3anus muQpPOBBIX TEXHOJIOTHI B 00pa30BaTEIbHOM MPOCTPAHCTBE
SBISIETCSL OJHOM M3 BaXHEHINMX Ieneil o0pa3oBaHMsA, [AroONIed BO3MOXKHOCTH pa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OO0yJaroImuxcs Kak OyayluX BBICOKOKBATH(HIIMPOBAHHBIX
CIICIIAJIFICTOB.

[udpoBsie TEXHOIOTUN MPETyCMAaTPUBAIOT PAa3BUTHE HABBIKOB 3(h(PEeKTUBHOrO peuieHus
33124 1pO(ECcCHOHATBHOTO, COIHMAIBHOTO, JHYHOCTHOTO XapakTepa C HCHOJIb30BAaHHEM
Pa3IMYHBIX BUJOB KOMMYHUKALMOHHBIX TEXHOJNOTUH. OcBoeHHE HUPPOBBIX TEXHOJIOTHH B
paMKax [aHHOW JUCHUIUIMHBI (MOAYJS) OPHEHTHPOBAaHO Ha CHOCOOHOCTH 0€30macHO U
Ha/IJIeKaIUM 00pa3oM MoJydarh JOCTYII, YIPaBIATh, HHTETPUPOBATh, 0OOMEHUBATHCS, OLICHUBATh
¥ CO3[aBaTh HH(POPMAIMIO C IOMOUIbI0 IHU(POBBIX YCTPOWCTB M CETEBBIX TEXHOJOTHH.
®opmupoBanue U(GPOBOM KOMIETEHTHOCTH NpEANoNaraeT paboTy C JaHHBIMH, BJaJICHHE
MHCTPYMEHTAMH U1 KOMMYHUKAIIHH.

7.4.1 D1eKTPOHHO-0UOJINOTEYHASI CUCTEMbI U 0a3bI JAHHBIX

1. 000 «ObC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CereBas 25ieKTpoHHAsSE OMOIMOTEKA)

2. DiekTpoHHO-OMOMMoTeuHass cucrema wusgareiabctBa «Jlame» (https://e.lanbook.ru/)
(IOroBOp Ha OKa3zaHHWE YCIYT IO MPEJOCTABICHHUIO JIOCTYyNMa K AJIEKTPOHHBIM u3ganusmM OO0
«M3narenscTBo JIanp» oT 03.04.2023 No 1)

3. DnexkTpoHHO-OMOMMOTEUHas cucrema wu3aarenbcerBa «Jlanby» (https://e.lanbook.ru/)
(IorOBOp Ha OKa3aHWE YCIYr 10 MPEIOCTABJICHUIO JIOCTYNa K AIIEKTPOHHBIM u3manusmM OO0
«M3natenscTBo Jlanby oT 06.04.2023 No 2)

4. baza naHHbIX 31eKTpoHHBIX HH(MOopMannoHHBIX pecypcoB @T'BHY IMHCXbB (morosop
1o 00ecHeyeHuo 10CTyna K 3JeKTpoHHbIM nHpopManmoHHbM pecypcam @I'BHY [THCXb uepes
tepmuHain ynaneHHoro gocryna (TY ®I'BHY LHHHCXB) ot 07.04.2023 Ne 6/H)

5. DnektpoHHO-OMOnmoTeuHass  cuctema  «AgriLiby  ®T'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (momonHUTEIBHOE COTJIANICHUE HA TpeaocTaBieHue poctyna ot 13.04.2023
Ne 6/n k JIuniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubnmoreyHast cucrema «HarmoHanbHbll 1M POBOI pecypc «PykoHT»:
Komnekmun «ba3obiit MmaccuB» u «Komoc-c. Cenbekoe xo3stiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT M0 mpeaocTaBieHuo goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexrponnoe u3natensctso KOPAMTy (https://urait.ru/) (moroBop Ha oxa3aHue
YCIyT MO TPEeIOoCTaBICHUIO JOCTyma K oOpazoBarenbHoi mnatdhopme OOO «DnekTpoHHOE
n3matensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnekrpoHHO-OuMOnMoTeunass cucrema «Bepraackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIOIB30BaHE Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

9. baza nmannbix HOBb «HammonanmpHas snexktpoHHass OubOnmoreka» (https://rusneb.ru/)
(moroBop o nonkimoueHnn K HOb u npenocraBnennn nocrymna k oobextam HOb o1 01.08.2018 Ne
101/H3b/4712)

10. CornameHnre o COTPYAHMYECTBE MO OKa3aHUIO OMOIMOTEUHO-MH(POPMAIMOHHBIX WU
COLIMOKYJIBTYPHBIX YCIYT TOJ30BAaTEIsIM YHHUBEPCUTETa M3 YHCIIa WHBAIUAOB IO 3PEHUIO,
CITA0OBUISIINX, HHBAIAOB JPYTUX KaTETOPHH C OTpaHWMYEHHBIM JIOCTYIIOM K WH(OpMAaIHH, I,
UMEIOIINX TPYAHOCTH ¢ uTeHueM IuiockonedatHoro Tekcra TOI'BYK «TamboBckast oOnacTHas
yHUBepcalibHass HaydHas OuOmmoreka wum. A.C. Ilymkuna» (https://www.tambovlib.ru)
(cornmamenue o corpyanuyectse oT 16.09.2021 Ne 6/H)
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7.4.2. UndopManinoHHbIE CIPABOYHBIE CHCTEMbI
1. CopaBounass mpaBoBas cucremMa KoucympTanTtllmtoc (moroBop TOCTaBKH W
compoBOkAeHU dK3eMIuIIpoB cucteM Koncynprantllmroc ot 03.02.2023 Ne 11481 /13900/2C)

2. DneKTpoHHBIN nepuoanueckuii cripaBouHuk «Cuctema TAPAHT» (moroBop Ha ycinyru
0 COMPOBOXKACHMIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpemeHHbIe npodeccuoOHATIbHbIE 0a3bI JAHHBIX

1. baza pgaHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB HH(OPMALMOHHO-00pPa30BaATEIbHOM
nporpammsel «Pocmeron» (moroop ot 11.07.2022 Ne 530/2022)

2. baza nmamnpix Hayuwnoii anekrponnoit 6mubmmorekn eLIBRARY.RU - poccuiickuit
UHPOPMAIMOHHO-aHAIUTHYECKUN TMOpTall B OONACTH HAyKH, TEXHOJOTHH, MEIUIUHBI H
obpazosanus - https://elibrary.ru/

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

4. OrtkpbiThie JaHHble DenepanbHON  CIyXObl TOCYIapCTBEHHOW CTaTUCTUKH -
https://rosstat.gov.ru/opendata

7.4.4. JIuiieH3MOHHOE U CBOOOIHO pacnpocTpaHsieMoe NPorpaMMHoe
o0ecrneyeHue, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOU3BOACTBA

Ne|  HammeHoBaHue Pazpabotuuxk 110 JoctynHocts Ccpuika Ha PexBu3uTEI

(mpaBooOnanareinp) | (JinueH3uoHHoe, | EnuHbli peectp | moaTBep:kaaro
CBOOOTHO POCCUNCKUX 1Iero

pacnpocTpaHsieM | mporpamm Juist JOKYMEHTA

oe) OBM u B/] (npu | (ipu Hamu4uu)
HAJIUYUN)
1 | MicrosoftWindow | MicrosoftCorporati | JInnensuonunoe - Jlvnensus

S, on ot 04.06.2015

OfficeProfessional Ne 65291651

CPOK JEHCT-
Busi: Oeccpou-

HO

2 | AnrtuBupycaoe | AO «Jlabopatopust | Jlunensuonnoe | https://reestr.digit | Cyomuriensnon

pOrpaMMHOE Kacniepckoro» al.gov.ru/reestr/36 | ubIit noroBop ¢
obecrieyeHne (Poccust) 6574/?sphrase_id 000
KasperskyEndpoin =415165 «Codrekc» ot
tSecurity s 06.07.2022 Ne
O6usHeca 0/H, cpok

JIEUCTBUSL: C
22.11.2022 no

22.11.2023
3 | MoitO¢ducCranga 00O «Hogsie Jluniensuonnoe | https://reestr.digit | KonTpakr ¢
PTHBIH - o0JiavHbIe al.gov.ru/reestr/30 000
OducHelii maker TEXHOJIOTHUI 1631/?sphrase_id «PyOukon»
TSl pabOTHI C (Poccus) =2698444 ot 24.04.2019
JNOKyMEHTaMU Ne
Y TIOYTOM 036410000081
(myoffice.ru) 9000012
CpOK
JNEUCTBHUS:
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OeccpouHo
4 ITporpammHas AO Jlunensuonnoe | https://reestr.digit | JIuneH3unoHHbI
cucTemMa Jyist «AHTHILIATAAT al.gov.ru/reestr/30 | i moroBop ¢
O0OHapyKCHHUSI (Poccust) 3350/?sphrase_id AO
TEKCTOBBIX =2698186 «AHTHUIUTarUaT
3alMCTBOBaHUH B » OT
y4eOHBIX U 17.04.2023 Ne
Hay4HBIX paboTax 6627, cpok
«AHTHILUIarHAT JEUCTBHUS: C
BY3» 17.04.2023 no
(https://docs.antipl 16.04.2024
agiaus.ru)
> [ AcrobatReader AdobeSystems CBoboaHO - -
- IPOCMOTP pacmpocTpaHsieMm
nokymeHToB PDF, oe
DjvU
6 FoxitReader FoxitCorporation CBoboxHO - -
- IPOCMOTP pacrmpocTpaHsiemMm
JTokymeHToB PDF, oe
DjvVU
7.4.5. Pecypcbl HHPOPMALTMOHHO-TEJIEKOMMYHMKAIMOHHOM CeTH
«HHTEpHET»
1. CDTOwiki: 6a3a 3Hanu#i o mudpoBoit Tpanchopmarmu https://cdto.wiki/
2. Pexwum moctyna:.garant.ru - cnpaBouno-mnpaBoBas cuctema «[CAPAHT»
3. Pexxum  goctyma:  www.consultant.ru - cIpaBOYHO-TIpaBOBas ~ CUCTEMa
«KoncynpranT Ilmrocy
4. NASHOL.COM — Kuwuru no 1opucrpyAeHIMH U paBy [DnekTpoHHbIid pecypc] - Pexum
nocryna: http://nashol.com/knigi-urisprudenciya-i-pravo/
5. Ilpennpunumarensckoe mnpaso: Ilopran mpaBoBoil MOANEPKKH MpPeNPUHUMATEIbCKOM
JeaTeNbHOCTH [DaeKTpoHHbIH pecype] - Pexxum moctyma: http://www.businesspravo.ru/
6. Caiit ZvonMonetok.ru - 06pasusi J0roBopoB 0 HeABHKUMOCTH [ DJIeKTPOHHBII pe-
cype] - Peskum nocryna: http://zvonmonetok.ru/documents-4.html
7.4.6. llmppoBble HHCTPYMEHTBI, IPUMEHsIEMbIe B 00Pa30BaTeJIbHOM
npoiecce
1. LMS-mnardopma Moodle
2. BupryanbsHas nocka Mupo: miro.com
3. Bupryansnas nocka SBoardhttps://sboard.online
4. Bupryanbshnas nocka Padlet: https://ru.padlet.com
5. Oo6naunsie cepBuchl: Anaexc.Auck, Obmako Mail.ru
6. Cepsucel onpocos: Suaexkc ®opmbi, MyQuiz
7. Cepsuchel Bugeocsssu: SHaekc teinemoct, Webinar.ru
8. CepBuc coBMecTHOW paboThl Hajx mnpoekTamu st HeOompmmx rpynn  Trello

http://www.trello.com
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7.4.7. lndpoBble TEXHOJOITMH, IPUMeHsIeMble TIPH U3y4YeHUHU

AUCHUITJIMNHBI
[udposbie Bupl yueGHO# paboThI, dopMupyembie NJK
TEXHOJIOTHH BBITIOJTHSIEMBIE C KOMIIETCHITHH
MpUMEHEHHEM IHPPOBOH
TEXHOJIOTUH
1. | O6naunsle TexHonoruu | Jlexknuu VK-2 N1 vy
CamocrosTenpHas pabora
2. | bonbune nanaele Jlexun VK-2 N1 vy
CamocrosTenpHas paboTta

8. MarepuajibHO-TEXHHYECKOE O0eceyeHrue U CIUIIMHBI (MOLYJIA)

VYuebHas ayauropus
s IIPOBEACHUS
3aHATHI
JEKIMOHHOTO  THUIMa
(r. MwuuypuHck, yiI.
WHTepHannoHanibHas
nom Ne 101 - 2/32

1. XKano3u ropu3oHTaIbHBIE HA TPU
okHa (mHB. Ne  2101065486)
2. NnrepaktuBHasg nocka (MHB. Ne
2101040205)

3. CucrtemHblii
npoueccop Intel Original LGA
1150, BEHTWIATOP Deepcool
THETA 21, wmarepuHckas 1iaTta
ASUS H81M-K<S-1150 iH, mamsth
DDR3 4 Gd, xectkuii quck 500 Gb,
kopnyc MAXcase H4403, 6ok
nutanus Aerocool 350W ( uuHB. Ne
21013400740)

4. Tlpoextop Viewsonic PJD6243
DLP 3200 lumens XGA 3000:1
HDMI 3D
5. HaOopsl aeMOHCTpallMOHHOTO
000pyI0BaHUS u yuebHo-
HaIJISITHBIX TTOCOOUHA.

KOMIIJICKT:

1. Microsoft Windows 7 (iuneH3us

or 31.12.2013 Ne 49413124,
OeccpouHo).
2. Microsoft Office 2010 (sunieH3ust
or 04.06.2015 Ne 65291658,
OeCcCcCpovHo).

VYyeOHass aynutopus
JUTS MIPOBEACHUS
3aHATUI
CEMUHApPCKOr0 THIIA,
TPYIIIOBBIX u
VHIUBUyAJIbHBIX
KOHCYJIbTALIUH,
TEKYIEro KOHTPOJIS U
IIPOMEKYTOUHON
aTTecTanuu
MuuypuHCK,
«Pomay, 9/28)

(T

yuxo03

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

2. Jocka
(uaB.Ne41013602280)
3. Kpecno odpucnoe AV204 PL MK
TKaHb (maB.Ne41013602309)
4. Hacrtennsli skpan Lumien
Master ~ Picture  200-220 cm
5. Ipoexktop NEC M361X
(naB.Ne41013401706)

6. CucreMHbI KOMIUJIEKT:
[Tpouteccop Intel Original LGA
1155, BeHTHIATOpP MAaTEepUHCKAS
miara, MaMsTh, JKECTKUN MHCK,
BUJICOKApTa, MOHUTOP, YCTPOHCTBO
YTeHUs KapT TMaMATH, MPHUBO/,
KOPITYC, KJaBHaTypa, MbIIb (MHB.Ne
41013401699)

7. Tpubyna g

KJ1aCCHas

BBICTYIUICHUI

1. Microsoft Windows 7 (nutieH3ust

or 31.12.2013 No 49413124,
0eccpouHo).
2. Microsoft Office 2010 (auuens3us
or 04.06.2015 Ne 65291658,
0OeccpovHO).
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(nuB.Ne 41013602319)

VYuebHas ayauropus
TUIS MIPOBEICHUS
3aHATUN
CEMHUHApPCKOr0 THUIIA,
TPYIIOBBIX u
WHIUBUIYAJIbHBIX
KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUYHON
arrectaiuu (Y4eOHo-
HCCIIeIOBATEILCKAS
nabopaTopus
OMOTEXHOJIOIMH)

(r. MuuypHHCK,
Y4IX03 «Poray,
9/2/maboparopust
No33a)

1. Dnexrpodope3nas kamepa Sub-
Cell GT System, ropwoHT, reib
15*%25 cM, 3aJIMB.CTOJINK
(uaB.Ne21013400729)
2.TpaHcUJUTIOMUHATOP
crangaptblidi EXT-F26.M 312 nwMm,
¢wieTp 210*260 MM, mammber 6*15
Bt (nHB.N221013400727)
3.  CBY-meur "LG"MB4029F
(uaB.Ne21013600704)

4. buaucrunsarop
(ueB.N21101040137)

5. Cron mansiii mabopaTopHEIil ¢ 2
tymOamu (MHB.Ne41013602182)

YueOHasi ayauTOpHs
TS CAaMOCTOATEILHOU

paboThI (r.
MuuypuHCK,
HuTepHanvoHanbHas,

1. 101; 3/2396)

1. Hocka Ne
2101063508)

2. XKamo3u (uuB. Ne 2101062717)
3. XKamo3u (uaB. Ne 2101062716)

4. Komnsiorep Celeron E3500, mar.

KinaccHas  (MHB.

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

6. Mono6nok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/wh
ite/Web/ knaBuarypa, MbIlb (HMHB.
Ne 21013400521, 21013400520)
7. Komnbetotep Dual Core E 6500
(uHB.Ne 1101047186)
8. Komnbsrotrep Ttopnamo Cope-2
(uaB.Ne 1101045116, 1101045118,
1101045117)

9. DOxkpan Ha mratuBe (MHB.Ne
1101047182)

Komnerorepnas TEXHUKA
nojkiroueHa kK cetu «MHTepHeT» U
obecrieuena goctynom B OUNOC
YHHUBEPCHUTETA.

1. Microsoft  Windows  XP,7
(muen3us ot 31.12.2013  Ne
49413124, 0eCcCpoYHO).
2. Microsoft Office 2003, 2010
(muen3us ot 04.06.2015  Ne
65291658, 0eccpouHO).
3. AutoCAD Design Suite Ultimate
(moroBop or 17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1 nokanpHas,
oOpa3oBaTenbHas TUIEH3US,
cepuitaplii  HOMep NC50B-270716
JHLIEH3US JeiCTBUTENbHA
6eccpouHo, OecriiaTHast).
5. Ilporpammusiii komiieke «ACT-
Tect Plus» (JIMLIEH3MOHHBIN

norosop ot 18.10.2016 Ne JI-21/16).
6. TUC MaplInfo Professional 15.0
it Windows  ans y4eOHBIX
3aBe/leHni (JIMIIEH3UOHHBIN 10T0BOP
ot 18.12.2015 Ne123/2015-y)

Pabouas mporpamma auctuIuMHbl (MOayns) «OCHOBBI OMOTEXHOJIOTHHM» COCTaBJIECHA
cormacio ®I'OC BO no nanpasnenuto 19.03.01 buorexHomnorusi, (ypoBeHb OakanaBpuara)
yTBepk/eHHoro MpHKa3zoM MuHucTepcTBa oopa3oBanus U Hayku PO Ne 736 or 10.08.2021.
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ABTOpBI: IOIIEHT, KaH]I. OMOJI. HAyK MypatoBa C.A.

zZd

JIOLIEHT, KaHJ. C-X. HaAyK ITamuxud P.B.

T

PeniensenT: goueHTt kadeapsl OMOJIOTHH B XUMHUHU --Ky3nenona P.B

IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl 5JKOHOMUYECKON OE30MaCHOCTH U MpaBa
(mpotokosn Ne 9 ot «18» anpenst 2022 1.)

[Iporpamma  paccMoTpeHa  Ha  3acelaHMM  Y4eOHO-METOAWYECKOH  KOMHCCHH
[TnonooBomHoro uucrutyra uM. .B. Muuypuna Muuypunckoro I'AY (nporokon Ne 8 ot «18»
anpenst 2022 r.)

[Iporpamma yTBepkAeHa  peuieHHeM Y4eOHO-METOAMYECKOr0 COBETa YHHUBEpPCHUTETa
npotokoi Ne§ ot «21» ampensa 2022 r.

Ilpoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanusimu @I'OC BO

[IporpamMma paccMoTpeHa Ha 3aceiaHuu Kadeapbl IKOHOMUYECKOM 0€30MacHOCTH U MpaBa
(mporokon Ne 11 ot «09» utonst 2023 r.)

[IporpamMma paccMoTpeHa Ha 3acelaHuu Yy4eOHO-METOAMYECKON KOMHUCCHH WHCTUTYTa
(GyHIaMEHTaJIbHbIX U TMPUKJIAJAHBIX arpoduorexHonoruit um. M.B. Muuypuna Muuypunckoro
AV (mportokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBep)KIeHa Ha 3acedaHUM y4eOHO-METOAMYECKOTO COBETAa YHUBEPCHTETA
(mporokon Ne 10 ot 22 utons 2023 1.).
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