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PaGouast mporpamma pazpaborana B cooTBETCTBUH ¢ DenepaibHBIM TOCYAapCTBEHHBIM
00pa3oBaTeIbHBIM CTAHAAPTOM BBICHIET0 00pa3oBaHMs — OaKkalaBpUaT MO HAMPABICHHUIO MOTO-
toBku 35.03.04 ArpoHoMus, YTBEpXKICHHBIH NpukazoM MuHoOpHayku Poccum or 26 uros
2017 r Ne 699, ¢ u3MeHEHUSIMH, BHCCEHHBIMU TTPHKa30M MUHHCTEPCTBA HAYKH M BBICIIETO 00-
pazoBanus Poccuiickoit @eneparuu ot 8 despainst 2021 r. Ne 83 (3aperucrpupoBan Munucrep-
ctBoM roctunuu Poccutickoit @enepanuu 12 mapra 2021 r., perucrpanuonusiii Ne 62739).

PaGouast mporpamma yTBepikJieHa Ha 3acedaHuu Kadeapbl CeNeKIMH, CEMEHOBOJICTBA U
ounorexHosoruu (mpotokona Ne 10 ot 03 urons 2021 r.)

3aBenyromuii kadenpoi, 10KTop ¢.-X. HayK I'onesaI'.T.

Pabouas mporpamMma peKOMEHI0BaHa K UCIIOJB30BAHUIO B Y4€OHOM MPOIECCe METOANY e-

CKOM KomHccHel (aKynbTeTa arpoOHOMHH, arpoXHUMHH U JKojoruu (mpoTokon Ne 11 ot
29.06.2021 r.).

IIpencenaresns METOANYECKOM KOMUCCUU _Jlykun AJL

PenenzenT paboueii mporpammel qupekTop Bopornexckoro ¢pummana [HY BHUU kyky-
Py3Bbl, TOKT. C.-X.H. Opisinckuit H.A.
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1. Oﬁll.laﬂ XapaKTEePUCTUKA NUCHUAIIJINHBI

OcHogbl OUOmMexHON02UU — €CTCCTBCHHOHAay4YHas Ouojornyeckas JUCHUIIJIMHA O
crioco0ax CO3aHHs PA3JIMYHBIX BCIICCTB C HCIIOJIb30BAHUCM CCTCCTBCHHBIX OHMOIIOTHYECKUX
KOMIIOHCHTOB, 6YILB-TO MHUKPOOPraHW3Mbl, KHBOTHBIC WM PACTUTCIBHBIC KICTKU, ITO
MAaHUITYJIMPOBAHUEC JKHUBBIMH KJICTKAMU [JI1 MOJYYCHUA OHNPCACICHHBIX PE3YJIbTATOB. Ona
3aHUMAaceT 0C000Ee MECTO B IIOATOTOBKE BLICOKOKBaJII/I(i)I/ILII/IPOBaHHOI‘O crreguaiancra CEIbCKOI'o
XO3SII>'ICTBa, B TOM 4YHUCIC WU B arpOnpOMBIIIJICHHOM MNPOHM3BOACTBE, NMOTOMY, YTO IIO3BOJIACT
YUYCHBIM CO31aBaThb O6p33L[LI KYJIbTYPHBIX paCTeHI/Iﬁ, KOTOPbBIC CITOCOOHEI IMPOTUBOCTOATH
Oone3HsIM U BpCAUTCIKIM, C BBICOKMM YPOBHCM ypO)KEIﬁHOCTH BHE€ 3aBUCHUMOCTH OT
KIIMMAaTHYCCKUX YCHOBHﬁ.

1.1. Ileap AUCUMILTHHBI

I]eny — 03HaKOMUTH OOYYAIOIIMXCS C OCHOBHBIMH HAIIPABIICHUSIMH COBPEMEHHOU Oumo-
TE€XHOJIOTUU U OCHOBAMM I€HETHUYECKON MHKEHEPUU, HOBEHIIMMHU JOCTUKEHUSAMU U MEPCIEeKTU-
BaMU €€ HMCIOJIb30BaHUS AJs MOBBIMIEHHUS YPPEKTUBHOCTU CETBCKOXO031HCTBEHHOTO TPOU3BOI-
CTBa, CPOPMHUPOBATH ITPEICTABICHUS 110 MOJICKYJISIPHOW OMOJIOTHH, TCHETHYCCKOW U KJICTOYHOMN
WH)XEHEPUH, MUKPOKJIOHAJIbHOMY Pa3MHOXEHHUIO PaCTECHUH.

1.2. 3agayu JUCHUILIHHLBI

3adauu oucyunaunsl — GopMUpPOBAHUE 3HAHHMH 10 OCHOBAM I'C€HETHYECKOW W KJIETOY-
HOM MH)XEHEPUU PACTEHUH, PUTOrOPMOHAIBHON PETYyNSIUU MPOAYKIIMOHHOTO Tpollecca y pac-
TeHUH, 00ydeHHEe MPaAKTUUYECKOMY HCIOJIb30BAaHUIO METOJIOB OMOTEXHOJOTHUH, MHUKPOKJIOHAJb-
HOTO Pa3MHOKCHHSI U TIOJTy4eHUs 0€3BUPYCHOI'0 MaTepurara.

1.3. IIpeamMeT AUCUMIIIMHBI
Hcnonb3oBaHue XKUBBIX CUCTEM U UX KOMIIOHEHTOB ISl CO3[JaHUS U MTPOU3BOACTBA pac-
TEHUI ¢ HOBBIMU TTPU3HAKAMHU.

1.4 MecTo IMCUMILIMHBI B 00pa30BaTe/IbHOI NporpamMmme

Jucnunnunaa BrimoueHa B nepedeHs GI'OC BO (ypoBens OakanaBpuata), B Omok 1
«ucuunmmue»y, B pasgen bl. O — ocHoBHble nucuuiuivHbl. JucuumimHa «OCHOBBI
OMOTEXHOJIOTUM» CIOCOOCTBYET (HDOPMHPOBAHHUIO MPO(ECCHOHANBHBIX 3HAHUW, HEOOXOIUMBIX
it OakayaBpoB, OOydYarIIMXCS IO HampabiieHHto mnoarotoBku 35.03.04 — ArpoHomus,
podHIIb MOATOTOBKH «I €HETHKA U CEEKIUs CEJIbCKOXO03IMCTBEHHBIX KYJIbTYP»

1.5. B3anmocBs3b ¢ APYrUMU JUCHUITIMHAMMA

Jns u3ydeHHus NAHHOW ITUCHUIUIMHBI HEOOXOAHMMEBI CIIEAYyIOIINe 3HaHUSA, YMEHUS U
HaBBIKH, (OpPMHUpYEMbIE MTPEAIISCTBYIOIIMMHE U CIUTUIMHAMU:

1) Boranuka 3HaHUS: MOP(OIOTHIO BEreTaTUBHBIX M TEHEPATUBHBIX OPraHOB PaCTCHHIA,
3aBUCUMOCTb  CTPOCHUSI U  JKU3HENEATEIbHOCTH PACTEHUW OT PpPa3dU4HbIX  yCJIOBUH
MPOU3PACTaHMs; OCOOCHHOCTH PA3MHOXEHHUS IIBETKOBBIX PACTEHHI; OCOOEHHOCTH pPOCTa W
pa3BUTUSI PACTEHUH B OHTOTE€HE3€; OCHOBHBIC OTIENbI, KJIACChl, CEMEHCTBA, POAbI WU BUJbBI
JUKOPACTYIIUX M KYJbTYPHBIX pPACTCHU; YMEHHs: IPOBECTH MOP(OIOTHYECKOE OINHMCAHHE
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pacTeHu# Ui ONpeaeNeHUsI UX POIOB U BUJIOB; HABBIKH: METOAMKON OMPEEICHHS PACTCHUH 11O
OTIPEACNUTEIN0; HABBIKAMHU MPOCTEHININX HAONIONEHUN 3a POCTOM, Pa3BUTHEM, IIBETEHUEM,
OIBUIGHUEM M pa3MHOKEHHUEM PaCTCHUU.

2) OOmas reHeTHKa 3HAHUS: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHILINH, B
YaCTHOCTH TEHETUKM M CeJNEKIMH, ¥ MaTeMaTHYecKWil ammapaT B MNpodecCHOHATbHON
NESITETPHOCTH; 3aKOHBI HACIIEIOBAHMSI, MOJICKYJISIPHBIC OCHOBBI HACJIEICTBEHHOCTH, OCHOBHEIC
TUTIBI 1 MEXaHW3Mbl W3MEHUYMBOCTH OPTraHW3MOB; YMEHUS: HCIIOIh30BATh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUIMH M MaTeMaTHYeCKH ammapaT B NpodeccHoHaTbHOM
NeSITEIbHOCTH, TPUMEHSITh METOAbl TEOPETHUUECKOTO M 3KCHEPUMEHTAIBHOTO HCCIIEeIOBAHMS;
MPOBOJIUTH 3JIEMEHTAPHBIN THOPUI0IOTMUECKHI aHaN3, UCIOJIB30BaTh 3HAHUSI OCHOB I'€HETUKU
B TMPAaKTHYECKOH padoTe; HABBIKM: METOJAMHU TEOPETHYECKOrO0 H IKCIEPHUMEHTAIBLHOTO
WCCJIENOBAaHMsI; METOAMKOM pabOThl CO CBETOBBIM MHKPOCKOIIOM, METOJWKOW aHaim3a
PE3yIbTATOB I'€HETUYECKUX IKCIIEPUMEHTOB.

3) Owusuonorus u OMOXMMHUS pACTEHUN 3HAHUA: MOP(OIOTHYECKHE NPUZHAKU C.-X.
KyJIbTyp, TIOKa3aTeld KayecTBa JIUKOPACTYIIMX PACTEHHH U C/X MPOAYKUUU; METOIUKY
nabopaTopHOTrO aHaiau3a OOpas3loB MOYB, PACTEHUM U TMPOIYKIIUU PACTCHHUEBOJICTBA; YMEHMUS:
OLICHUBATh (PU3HOJIOTMUECKOE COCTOSHUE C.-X. KYJbTYp, aJalTalMOHHBIA TMOTEHIMATl U
ornpenensiTe (GakTopbl YIYUYIICHUsS POCTa, Pa3BUTHUS U KadecTBA MPOAYKIUH; IPUMEHSATh METOJIbI
nmabopaTOPHOro aHanu3a OOpasOB IMOYB, PACTEHUH M MPOAYKIUU PACTEHUEBOJCTBA; HABBIKU:
OCHOBHBIMH (PU3HOJIOTUUYECKUMHU METOIaMHU OLIEHKH pa3BUTHUS U (OPMUPOBAHUS MMPOAYKTUBHOCTU
C.-X. KYJIbTYp; CIIOCOOHOCTBIO K J1a00paTOPHOMY aHaJIM3y 00pa3lioB MOYB, PACTEHUN U MPOAYKLIUU
pacTeHHEeBOCTBA.

[lepeuenpr mocJeaywIUX AUCHUIJIMH, MPAKTUK, UII KOTOPHIX HEOOXOAWMBI 3HAHMS,
YMEHHUS U HaBBIKH, (hOpMUPYEMbIE TaHHOW NUCIHUIUIMHON: JUCIUIUIMHA SBIISIETCS 3aBepIIaroIIei
CTYHEHbI0O OOy4YeHHs] TIOCIE€ OCBOCHHUS OCHOBHBIX TEOPETHUECKUX JUCHHUILUIMH U
lNocynapcrBennas uroropas atrecranus (I'1A);

2. Ilnanupyemblie pe3yJbTaThbl 00y4eHHs MO0 JMCHHUILIHHE

3HaeT OCHOBHBIC 3aKOHBI MaTeMaTHYe-
3 CKHX, €CTECTBCHOHAYYHBIX M OOIIETPO-
e (heccnoHATBHBIX JTUCIUILIINH, HE00XO0-
OIk-1 JMMBIX U1l pEIICHUs] TUIOBBIX 3a/1a4 B
Cnoco0eH pematb THIOBBIE 00JIACTH arpOHOMHUH
3aa4l poQeccCHOoHaIbHON
JIeITCIbHOCTH Ha OCHOBE YMeeT ucnoiab3yeT 3HaHUS OCHOBHBIX
3HAaHWH OCHOBHBIX 3aKOHOB v 3aKOHOB MAaTeMaTUYSCKUX U €CTECTBEH-
MaTeMaTHYEeCKUX M ecTe- HBIX HayK JJIs peUIeHUs CTaHAapTHBIX
OIIK-1 N20rmx-1 .
CTBEHHBIX HAyK C MpPUMEHeE- 3a1a4 Mpo(hecCHOHANBHON eI TeIbHO-
HHUEM UH(pOPMaLMOHHO- CTH
KOM-MYHUKAIIHOHHBIX ~ TEX-
HOJIOT Ui Pemaer TtumoBble 3amaum mpodeccuo-
HaJILHOM JIEATCILHOCTH HAa OCHOBE 3Ha-
H HUH OCHOBHBIX 3aKOHOB MaTeMaTH4e-
N3 0mx-1 CKMX W €CTECTBEHHBIX HAyK C IIPUMEHe-
HUEM nH(pOpMaIMOHHO-
KOMM YHUKAIIMOHHBIX TE€XHOJIOT I
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3HaeT COBPEMEHHBIC TEXHOJOTHMH B
npo¢ecCHOHaIbHON AEATEIbHOCTH, 3HA-
€T TEeXHOJIOTHH BO3JEIBIBAHUS CEJIbCKO-
XO35IUCTBEHHBIX KYJIBTYP B OTKPBITOM U
3aKpPBITOM I'PYHTE

YMmeer 000CHOBBIBATH MPUMEHEHUE CO-
BPEMEHHBIX TEXHOJIOTHH B Mpodeccro-
HaJIbHOHN NeATEIHLHOCTH

3
Cnoco6eH peanru3oBhIBATh N304
COBPEMEHHbBIC TEXHOJIOTHU
OIK-4 000CHOBBIBaTh UX MpPUME-

HEHUe B TPOQeCCHOHATIBEHOMN y
JIeSTEIIbHOCTH

N 160rk-4

H
N90rk-4

PeanusyeT coBpeMeHHbIE TEXHOJIOTUN B
npo¢ecCHOHaTbHON AeSTebHOCTH

Tun 3anay npodeccnoHaNbHON AeITEIbHOCTH — MPOU3BOACTBEHHO-TEXHOJIOTUYECKUIA

3. O0béM QMCHUIIMHBI U BUIBI padoT
3.1. Ounas ¢popma o0y4eHHsI

Moka3arenu CeM4ech Bcero
OO61mas Tpyno€MKOCTB, 3.€./9 41144 4144
OO6miast KOHTaKTHas padoTa, 4 54,15 54,15
OO6mias camocTosiTeNbHas padbora, u 89,85 89,85
KonTtakTHast paboTa py MPOBEICHUH YUEOHBIX 3aHITHH, 54,00 54,00
B T.4. (4)
JIEKIIAHU 18 18,00
1abopaTOpHBIE-BCETO 36 36,00
CaMOCl:’OSITeJIbHa}I paboTa mpU MPOBEACHUU YUEOHBIX 81.00 81,00
3aHATUH, 4
KontakTHast paboTa mpu MPOBEACHHH MPOMEKYTOUHOM
0,15 0,15
aTTecTaluy 00yJaroumxcs, B T.4. (4)
3a4er 0,15 0,15
CamocrosiTenbHas pabora TpU MPOMEKYTOYHOH arTe- 8.85 8.85
CTaIuu, B T.4. (4)
MOJTOTOBKA K 3a4ETy 8,85 8,85
dopma MPOMEKYTOUHOM aTTECTAIIUH 3ayer 3ayer
3.2. 3aouHas ¢popma 00yueHuUs
K
IHoka3arenu 5 i 3 Bcero
OO61mas Tpy10éMKOCTB, 3.€./9 2172 2172 4144
OO0m1ast KOHTaKTHas padoTa, 4 2,00 14,15 16,15
OO61mas camocrosTensHas padoTa, 4 70,00 57,85 127,85
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KonrtakTHast pabota npu MpoBeAeHUH Y4eOHBIX

. 2,00 14,00 16,00
3aHATUH, B T.4. (1)
JIEKIAU 2 4 6,00
nabopaTopHBIE-BCEro - 10 10,00
CaMOCTOHTeJ'II)HafI paboTra Tpu MPOBEICHUHU 70,00 49,00 119,00
y4eOHBIX 3aHATUH, U
KontakTHas pabota mpu MPOBEIECHUH IIPOMeE- 0.15 0.15

JKYTOUHOM aTTecTaliy o0yJaromuxcs, B T.4. (1)

3a4er - 0,15 0,15

CamocrosTenbHas padoTa Ipu NPOMEXKYTOUHON

8,85 8,85

aTTecTalnu, B T.4. (1)
MOJTOTOBKA K 3a4€Ty - 8,85 8,85
dopma MpOMeXyTOUHOI aTTecTallu 3ayer 3ayer

4. Conep:kaHue IMCUUILTHHBI

Pa3znen 1. OcHoBHbBIE HANPABJIEHNs M 32/1a44 COBpPeMeHHOiI 0MoTexHo0rnu. OcHo-
Bbl MOJICKYJIIPHO OMOJIOTHH.

Iloopaszoen 1.1. Beedenue. buoTexHonI0rusl Kak Hayka U OTpacib Npou3BoacTBa. OCHOB-
HbIE HANPaBJICHUS U 331a4¥ COBPEMEHHON OMoTexHOMOrnu. MosekyssipHast OMOIOTUs U TeHEeTH -
Ka - (yH1aMeHTalbHas OCHOBA OMOTEXHOJIOTUHU. ['eHeTndeckas M KJIeTOYHAsi WH)KEHEepHUs - IIeH-
TpaJIbHOE SIIPO COBPEMEHHON OnoTexHoyoruu. [I[ppuMeHenne MeTo/10B OMOTEXHOJIOTHH B CEJEK-
LIUHA, CEMEHOBOJICTBE M TEXHOJIOTHSAX BO3JIE€JIBIBAHUS CEIbCKOXO3SMCTBEHHBIX KyIbTyp. CoBpe-
MeHHasi OMOTEXHOJIOrUs U OMOMETONbI B 3alIUTE PACTECHUH OT aOMOTHYECKUX M OMOTUYECKUX
(akTOpPOB BHEIIHEr0 BO3ACHCTBUA. YTUIM3AIMS CEIbCKOXO03AHCTBEHHBIX OTXOJ0B C IOMOIIBIO
METOZI0B OHoTexHonoruu. buorexnonorus u OuosHepreruka. IlpuoputeTHble HampaBiICHUS U
MHUPOBOI ypOBEHb OMOTEXHOJIOTUU KaK HAYKH M OTpaciiu Npou3BoJcTBa. MupoBas ceTb OuoTeX-
HOJIOTHYECKHX IIEHTPOB, Hay4HbIX yupexaeHuil Poccuu B o6iactu OMOTEXHONOrMH. 3aKOHOA A-
TEJILCTBO U 0M00€30MacHOCTh B 0071aCTH OMOMHK €HEpUU U OMOTEXHOJIOTUH.

Iloopaszoen 1.2. Octogvl MONEKYIAPHOU OUOOSUN.

MonekymsipHass OMONOTMsl M T€HETHKAa — (yHAaMEHTajdbHas OCHOBa OMOTEXHOJIOTHHU.
HyxnennoBble kucinotel. VicTopust OTKPBITHSI CTPYKTYPbl U (PYHKIHHA HYKJIEHHOBBIX KHCIOT, J10-
kaszatenbcTBa renernyeckoit pynknuu JIHK. Cocras, cTpykTypa, cBOMCTBa U (QyHKUUU HYKJIEHU-
HOBBIX KHUCJOT. XMMHYECKUNA COCTAB HYKJIEUHOBBIX KUCIOT. IlypuHOBBIE M MUPUMUIUHOBBIE
a30THCThIE OCHOBaHUs. TayToMepHsi a30TUCTbIX OCHOBAaHUM. YTJIEBOJHbIE KOMIIOHEHThI: pudo3a
u nezokcupubosza. Hykneosunsr u Hykneotuasl. [Ipasuno Yapradda. CTpykTypHas opraHuza-
uus PHK: oOmume npuHIunel nepBUYHON, BTOPUYHON M TPETUYHON CTPYKTYpbl. THUIIBI CBS3EH,
CTaOMIM3UPYIOIIMX ypoBHU CTpykTypHOU opranuzanuu PHK. "Mup PHK", runoresa o posau
PHK B npoucxoxaenun xusHu. ['mnoresa o mpoucxoxaeHuu xusHu depe3 PHK. dusuko-
xumu4deckue ceoiictea PH

CrpykrypHas opranuzauus JJHK: nepBuunas, BropuyHas U TpeTHuHas CTpyKTypsl. Ce-
kBeHuposanue JIHK: meron Makcama-I'unbepra u meron Cenrepa. BropuuHas cTpykTypa
JHK. [IBoitnas cnupans JAHK, npunuun kommiementapHocTH. KondopmanronHsie (opMsl
JHK. Tpunnekcsl. Ilamunapomel. Cepxcnupanmuzauus JJHK u e€ Gmomornueckoe 3HaueHue.
Tomnouzomepassl u Tononzomeps! JJHK. Tunsl Tonmonzomepas. Tumsl csizeit, CTaOUIM3UPYIOIIUX
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ypoBHU cTpyKTypHOU opranuzauuu JIHK. ®uzuko-xumuueckue cpoiictBa JHK: nenarypanus,
peHaTypanus, BSI3KOCTb, moriomnieane B Y@, peakununonHocnocodbnocts. Jlokammzanus JHK B
KJIETKaX MPOKAPUOT U FYKAPUOT. YHUKAJIbHbBIE, YMEPEHHO MOBTOPSIIOLIMECS U YAaCTO MOBTOPSAIO-
mmecs nociuenosarenbHoctu. Cynepenupanuzanus JIHK u e€ Ouonoruuyeckoe 3nauenue. Oc-
HoBHbIe Buabl PHK, ux ¢ynkiuu u nokanuszanus B kiaerke. Ctpykrypa nHpopmanronnoi PHK
(marpuunoit PHK), tpancnoptHoit PHK, pu6ocomusix PHK. Mansie sinepusie PHK, manbie
PHK, ux ¢pynkuuu. Puboszumsi.

Penmukanus. Jloka3aTtenbCcTBO MOJYKOHCEPBATUBHOIO MEXaHU3Ma permkanuu. dep-
MeHThI 1 Oenku perumkanuu. JJHK-nonmumepassl npokapuot u sykapuot. JJHK-nmurassl. benku,
pacmieratomue ABoiHyto cnupais: JJHK-Tononsomepassl, JIHK-xenukassl, SSB-6enku. [1pun-
LUIIBI ¥ TIPAaBUJIA peruiMKanuu. Penmkon. PenrkatuBHas BUIIKa.

Ocob6ennoctu permmukanuu JIHK y sykapHoT: cTpyKTypHbIE KOMIIOHEHTHI, TEIOMEPHI,
TeroMepasa, Hykieocombl. Perymsamus permmkanuu JJHK. Myrtanun, myrarenes. Knaccuduka-
nuu Mytanuid. Mexanusmel penapanuu JIHK: oOpamienne moBpexaeHus, SKCle3MOHHAs perna-
pauus (pemapanus AMMEpPOB, penapauus nenypuHuzuposanHo JIHK, penapanus xumuuecku
MOJM(UIIMPOBAHHBIX a30THUCThIX OCHOBAHUI), pekoMOnHamoHHas penapanus. SOS -penapanus.

Cunre3s PHK (TpaHckpunius), uCTOpUs M3y4yeHUs MOJIEKYJIApHbIX MexaHu3moB. PHK-
HOJIMMeEpasbl MPOKapUOT U 3yKapuoT. [ [puHIIUIIBI TPaHCKPUIILIKH.

[enTpanpHas qorMa MOJEKysApHON Onosoruu. I'enernueckuii koa. OCHOBHBIC CBOKCTBA
reHeTuyeckoro koaa. OcobeHHOCTH KomoBoro cioBaps. CunTe3 Oenka (TpaHCIHAIMS), HCTOPUS
U3YYEHUS MOJIEKYJISIPHBIX ME€XaHHU3MOB. Pubocombl. AKTUBaLUs, PEKOTHUIUS aMUHOKHUCIIOT U
cunTe3 amuHoauna-TPHK. B3zanmonelicTBre KoJloHa M aHTUKOOHA.

Pa3nen 2. OcHOBBI reHeTHYECKOI NHKEHePUH

Iloopaszoen 2.1. Cywnocms u 3a0auu co8peMeHHOU 2eHEMUYECKOU (2eHHOU U 2eHOMHOIL)
utoicenepuu. MonekynsipHas OWUOJNOTHMS W TE€HEeTHKAa — OCHOBBI TE€HETHYECKONH WH)KEHEpPHH.
[TpuHLIMIIBI ¥ METOABI TE€HETUUECKOM MH)KeHepUH. CyIIHOCTb M 33J1a4ll COBPEMEHHON IeHeTHY e-
CKOH (reHHOW M TeHOMHOMW) WHXXeHepur. Bumpl u ocoOeHHOCcTH BeKTOpOB. COBPEMEHHBIE METO-
Ibl TIepeHoca TeHeTH4Yeckod MH(pOpMalnuu - MIa3MUAHBIN, OaIMcTHYeCKUid, (GaroBblii U 1p.
®epMeHTBI TEHHOW NHKEH EpUH.

[Mpunnuns! knonupoBanus ¢pparmenros JJHK. Coequnenne ¢pparmentos IHK ¢ "Tynsl-
Mu" 1 "aunkuMu" KoHIAaMu. KOHBEKTOPHBI METOI M UCIOJIb30BaHUE agantepoB. Jlokamuso-
BaHHbII MyTareHe3. CoBpeMeHHbIE CIOCOObI MEPEeH0ca WHANBUIyalIbHBIX T€HOB WM TPy re-
HOB B pEUUINUEHTHBIE KJIeTKU. CrenuanbHble METOMAbl oMydyeHus 0aHKOB (OMOJIMOTEK) TeHOB.
banku k-/IHK. Mnentudukanus pekOMOWHAHTHBIX KJIOHOB. VICIOIh30BaHUE CHHTETHYECKHX
OJIUTOHYKJIEOTUIOB.

[Ipobsiembl 3Kcpeccun TpaHC(OPMHUPOBAHHBIX M€HOB. DKCIPECCUsI IPOKAPUOTUUECKUX
U 3yKapuOTHYECKUX reHoB. COBpEMEHHbIE CIIOCOOBI MOBBIIIEHUS 3KCIIPECCUM I'€HOB B PAaCTEHU-
sx. CoBpeMEeHHbIE€ HalIpaBJIEHUS U MPOOIeMbl T€HHO-UH)KEHEPHON OMOTEXHOJIOTUH.

Iloopa3zoen 2.2. Cospementvie HanpasieHus U npooiemvl 2eHHO-UHIHCEHEPHOU OUOMEXHO-
noeuu. I'eHeTnyecKas MHKEHEPHUS B PaCTEHUEBOJCTBE. TpaHCreHO3 - MOJy4YEeHUE I'eHETHYECKU
TpaHcHOpMUPOBAHHBIX (MOAU(DULIMPOBAHHBIX) PACTEHUI, €T'0 CYIIHOCTh U COBPEMEHHBIE TEXHO-
noruu. [TpoGaemMbl co3aHust BEKTOPOB Il FTEHETHYCCKON MHKCHEPUU pacTeHUui. ArpobakTepuun
KaK MEePeHOCUYHMKH T'€HOB B T'€HOM JBYIOJIbHBIX pacTeHuil. Co3naHie BEKTOPOB Ha OCHOBE Ti-'M
Ri-ruiazmu . MeTtosibl psiMOro rnepeHoca reHoB B pacTuTelbHble KileTkH. Co31aHue THOpUIHbIX
MOJIeKyJ1, 00ecneurBalOLINX IKCIPECCHUI0 T'EHOB B pacTUTeabHOU KieTke. [Ipobiema perenepa-
MU pacTeHHI U3 TpaHC(HOPMUPOBAHHBIX KJIETOK. BUPYCHI pacTeHHI Kak MOTEHIMAJIbHBIE BEK-
Topbl. Co371aHuE BEKTOPOB Ha OCHOBE MUTOXOHApHaibHOU U xsoporactHol JTHK. CoBpemen-
HbIE TEOPETUYECKHE MOIXO0/Ibl K CO3[aHHI0 BEKTOPOB JJI1 OJJH OAOJIbHBIX PACTEHUM.

Penoprepusbie rensl. HoBble THIIBI penopTepHBIX reHOB. M crionbp30BaHNe F€HOB YCTONY H-
BOCTH K repOunuaaM B kauecTBe pernoprepHbix reHoB (ALS, BAR u np). Co3zanue HOBBIX BeK-
TOPHBIX KaccerT.
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Co3naHue BEKTOPOB Ha OCHOBE MOOMJIBHBIX 3JIEMEHTOB pacTeHUH. JIuHumM "noBymku 3H-
xaHcepoB" - cnocod maeHTU(UKAIMK HOBBIX reHoB. [IpoGiema maeHTHpUKAMU TKaHECH el -
¢uuecknx reHoB.COBpEeMEHHbBIE JOCTHKEHHS B 001aCTH T€HETUYECKOW MHXKEHEpUHU TMPH CO37a-
HUU TPUHIUIHAIEHO HOBBIX (DOPM CENIbCKOXO3SIICTBEHHBIX PACTEHUH, YCTOMYHMBBIX K OMOTHY e-
CKUM (HAaceKOMBIM, IpubamM, OaKTepusIM, BUpycaM) U aOHOTHYECKUM (haKTOpaM, K TepOouIuIaM 1
MHCEKTHUIMIaM, PACTEHUH C yIy4IlIeHHbIM aMUHOKHCIOTHBIM COCTaBOM 3aIlaCHBIX OEJIKOB.

MonekynsipHO-TeHETHYeCKOe MapKUpPOBAaHUE IIPU3HAKOB M CBOWCTB OMOJIOTMYECKUX 00b-
exToB. COBpEeMEHHOE MOHATHE O MOJIEKYJISPHO-TEHETHYECKOM Mapkepe. THIbl reHeTHYeCKHuX
MapKepoB: OEIKOBBIC U MOJICKYJIIPHBIE MApPKEPHI.

CuHTe3 LEHHBIX OEJKOB Ha OCHOBE CO3/IaHUS KJIETOK-CYNEpHpOAYILEHTOB MHKpPO-
oprann3moB. HampaBiieHHBII MyTareHes ¢ UCIOIb30BAHUEM aJIPECOBAHHBIX OJIMTOHYKIEOTH/IOB.
[Tonmyuenue KJI€TOK-CYNepIpOAYILIEHTOB U3 TKaHEH pacTUTEIbHOIr0 MpoucxoxkaeHus. Vcmpasie-
HUE TeHEeTHYEeCKUX AePEeKTOB U CO3JaHNE HOBBIX XO3SHCTBEHHO-IICHHBIX MIPU3HAKOB y PACTEHHIA.
OcHOBHBIE HEpEUICHHbIE TPOOJIEMbl TOTYyYEHHs] TPAHCT€HHBIX PACTEHUH M MyTH WX MPeojaoe-
HUSAL

[Tomumopdusm U U30pepMEHTOB U €ro UCIIOJIB30BAHUE B I€HETHUKE, CEJIEKLIUN U CUCTe-
MaTUKe pacTeHui. 3anacHble OelKd Kak reHerudyeckue mapkepsl. [Ipupona nomumopdusma 3a-
nacHbIX 0enkoB. W MX Mcrob30BaHNe B CENEKIMHM PACTEHUH Ui UIACHTH(PUKAIUN TeHOTHIIOB U
coproB pacrenuil. JHK mapkupoBanue renoma pactenuil. Llutosornueckre MeToapl MapKupoBa-
Hus (FISH, GISH u np) um ux ucnonp3oBaHue MpU aHAIU3E TCHOMOB M B CEJICKIIMU PACTCHUH.
Merton nmonmumepasznoit nenHoit peakuu (ILP) mist ammmmudukanum 1 aHanmsa OTAEIbHBIX Te-
HOB. CocraBiieHME T'€HETHUECKUX KapT ¢ ucnoiab3oBaHueM I[JIPD-mapkepoB. MapkupoBaHue
pacturensHoro renoma Meroaom [P ¢ ucnonb3oBanuem ciy4vaitnoro mpaiimepa (RAPD). Hc-
nonb3oBanue RAPD-MapkepoB 111 TOCTpOEHUS T€HETUYECKHX KapT W MapKUPOBAHUS TE€HOB,
JNETEPMUHHUPYIOLIUX XO03SMCTBEHHO-IIEHHbIE NpU3HaKu pacTeHuil. [lacnopTuzauust BUAOB, cop-
TOB U THOPUIOB CEIbCKOX035HCTBEHHBIX pacTeHuil. Co3naHue OMOYUIIOB U MEPCIEKTHUBBI UX HC-
MOJIb30BaHUSI.

[Tonmyuenue reneTuuecku MOAUUIIMPOBAHHBIX (GOPM pacTEeHHM (TPaHCTEHOB).

Pa3nen 3. MukpoKJIOHAIbHOE Pa3MHOKEHHE U 0310 POBJICHHE PACTEHUH

Iloopaszoden 3.1.0cobenHocmu MUKpOKIOHATLHO2O PA3ZMHONCCHUSL

MHUKpPOKJIOHAJIBHOE pa3MHOKEHHE, KaK pa3HOBUAHOCTb BEr€TaTHUBHOIO Pa3MHOXKEHHUS pac-
TeHui. [IpenmymiecTBa MUKPOKIOHAJIBHOTO PAa3sMHOXKEHUS, KJIAacCU(PUKALMA METOJI0B €ro pas-
MHOKEHHSI, 3Tamlbl pa3MHOKEHHS. TeXHHUKa KyJIbTHBHPOBAHUS PACTUTENbHBIX TKAaHEH Ha Pa3HbIX
3Tanax MHUKPOKJIOHAJIBHOTO pa3MHOXeHMs. HeTpaquimoHHble MOIX0AbI K aJanTalud Ipooupoy-
HBIX PACTEHUH K MOYBEHHBIM YCIOBUSM. BinsHue renetnyeckux, Gpu3noI0ri4ecKux, FOPMOHAIb-
HBIX M (U3NYECKUX (PaKTOPOB HA MUKPOPA3MHOXKEHHE pacTeHUU. PeroBeHMIM3anus pacTeHUi:
MUKpPOIIPUBHUBKA, BO3/IEHCTBIE LIUTOKMHUHAMU, MUKpOoUepeHKoBaHUEe. O3/10pOBIIEHHUE 110CAJ0UH O-
ro MaTepuaja OT BUPYCOB: H30JIMPOBAHHBIE MEPUCTEMBI, TEPMOTEpAIINs, XEMUOTEPATIHSL.

Iloopa3zoen 3.2. Texnonoeus nonyyenus 6e36upycHo20 NOCA00YHO20 Mamepuad

Co3nanue pacTeHHI YCTOWYMBBIX K BUpPYyCaM U APYTHe JOCTUKEHHS B O€3BUPYCHOM pac-
TEeHHEeBOJCTBE Mupa U Poccun. BrnusHue reHeTmueckux, (pU3MOIOTHYECKHX, TOPMOHAIBHBIX U
¢busrdeckux (akTOpoB Ha MUKPOPA3MHOKECHHE pacTEHUH. PeroBeHMIM3AIUs PACTCHUI: MHKPO -
IIPUBUBKA, BO3JEHCTBUE IUTOKMHUHAMH, MHUKpouepeHKoBaHHEe. O310pOBJIEHHE IOCATOYHOTO
MaTepuaia OT BUPYCOB: U30JIMPOBAaHHBIE MEPUCTEMBI, TEPMOTEPATINS, XEMHOTEPAIIHSL.

TexHonorus nosyyeHus: 6e3BUPYCHOr0 MOCAI0UHOI0 MaTepraia Ha mpumepe kaprodens,
3eMJIIHUKA U JAPYruX KyJabTyp. OCOOEHHOCTH KJIOHAJBHOT'O MHKPOPA3MHOKEHHS OBOIIHBIX,
IIJI0I0BO-SITO/IHBIX, IIBETOUHBIX, JIEKAPCTBEHHBIX, IPEBECHBIX JTUCTBEHHBIX U XBOMHBIX PACTEHHM.
Co3nanue pacTeHHi yCTOMUMBBIX K BUPycaM M Jpyrue JTOCTHKEHUS B 0€3BKPYCHOM pacTEHH e-
BozicTBe MHpa U Poccuu. TexHuka KyJIbTUBUPOBAHUS PACTUTENbHBIX TKaHEH Ha pa3HBIX dTamax
MUKPOKJIOHAJILHOTO pa3MHOXKeHHs. HerpaaunnoHHbIE MOAXOMABl K afalTalli MPOOUPOYH bIX
pacTeHUi K TOYBEHHBIM YCIOBUSM.
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4.2. PacnipeejieHHe KOHTAKTHOI M CAMOCTOATEIbHOH PadoThl MPH MOJATOTOBKE
K 3aHATHUSAM 10 NOApPa3ieaam

4.2.1. Ounas hopma oOyueHus

KonTakTHas pabora

Pasnensl, moapasnensl AUCHUIUIMHBL ek | JI3 | 113 CP
Pasnea 1. OcHOBHbIE HANIPABJIEHUS M 321a4H COBPEeMEHHOI 5 18 ) 18
OnorexHosoruu. OCHOBBI MOJIEKYJISIPHO OMOJIOTHH.
Iloopaszoen 1.1. Beeoenue. 2 - - 10
Iloopaszoen 1.2. Ocrosvl MONEKYAAPHOU OUOLOSUU. 4 18 | - 8
Pa3nen 2. OcHOBBI TeHETHYECKOIi HHKEHEPUM. 6 - - 30
Iloopaszoen 2.1. Cywnocms u 3a0a4u cOBPEMEeHHOU 2eHemuU4ecKo 3 ) i 10
(eeHHOU U 2eHOMHOIL) UHIICeHEPULL.
Iloopaszoen 2.2. CospemeHnnvie HanpasieHus u npoodiemvl 2eHHO- 3 ) i 20
UHOICEHEPHOTU OUOMEXHOI02UU.
Pa3znen 3. MUKPOKJIOHATIBLHOE PA3MHOKEHHE W 0310 POBJIeHHE 6 20 i 305
PaCTeHUH. '
Iloopaszoden 3.1. Ocobennocmu MUKPOKIOHANbHO2O PA3ZMHONCEHUSL. 3 10 | - 17
Iloopaszoen 3.2. Texnonoeus nonyyenus 6e36upycHo20 HOCaA0OYHO- 3 10| - 135
20 Mamepuaia. ’
Bcero 18 38 | - 78,5

4.2.2. 3aounas popma 00ydeHHUS
KonTakTHas pabota
Pasnensbl, moapasznensl AUCHUILIMHBI CP
nexkuuu | JI3 | 113

Pasnea 1. OcHOBHbIE HANIPABJIEHUS M 321a4H COBPEeMEHHOM 9 6 i 97

0noTexHoornu. OCHOBBI MOJIEKYJISIPHOI 0MOJI0THH.
Iloopaszoen 1.1. Beeoenue. 1 - - 10
Iloopaszoen 1.2. Ocrosvl MoaeKyaapHOU OUoI0UU 1 6 - 17
Pa3nea 2. OCHOBBI reHeTHYECKOM MHIKEHEPHH. 2 - - 40
Iloopaszoen 2.1. Cywnocms u 3a0a4u co8peMeHHOU 2eHeMmUYecKou 1 ) i 20
(ceHHOU U 2eHOMHOIL) UHIICe HePULL.

Iloopaszoen 2.2. CospemeHnnvie HanpasieHus u npoodiemvl 2eHHO-

y 1 - - 20
UHIICEHEPHOU OUOMEXHONIO2UU.
Paznen 3; MuKpOKJIOHAJIBbHOE PA3MHOKEHHE U 0310 POBJICHHE 5 4 i 515
pacTeHuid. ’
Iloopas3zoen 3.1. Ocobennocmu MUKPOKIOHATILHO20 PA3SMHONMCEHUS 1 2 - 115
Iloopaszoden 3.2. Texuonoeus nonyuenus 6e36UpycHo20 nocaoo - 1 2 i 40
HO20 Mamepuaia
Bcero 6 10 - 118,5

4.3. IlepeyeHb TeM H Y4eOHO-MeTOANYECKOT0 o0ecneyeHNs 1JIs CAMOCTOSTeJIbHOM
PadoThI 00y4aK0IIMXCH

Neo O0BeM, 4
Tema camo-
. (dhopma oOyueHmst
o CTOSITENILHOMN YueOHOo-MeToqnUecKOe 00ecieueHne
. paboThI OYHas | 3aoYHas
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OCHOBBI

MOJIEKY-

JISIPHOU
ounonoruu

1. 'eneruka (mox pepakmueii A. A. XKyuenko). — M.— KonocC.,2004. 480 c.

2. CenbCKOXO3SHCTBEHHAsS OMOTEXHOJOTHS : YYeOHHK ISl CTYACHTOB BY30B,
00yJaroIuXcs Mo C.-X., ECTECTBEHHOHAYY. U eI, CICIUATBHOCTSIM W MaruCTep-
ckuM nporpammaM / B. C. Ilesenyxa [u ap.] ; mox pex. B. C. llesenyxu .—
W3n. 2-e, mepepad. u qon. — M. : Beicm. mk., 2003.- 468 c.

3. Kyznenos B. B. MonekynsapHO-TeHETHYECKHUE I OMOXUMHUYECKUE METOJBI B
COBPEMECHHOM OHMOJIOTUU pacTeHHi [DeKTpoHHBINH pecypc] / mox pen. Bin.B.
Ky3uenosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ m3n. (91m.). — Omnek-
TpoH.TekcToBbie aaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
3Hanuid, 2015. — (Meronst B Owomorun). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwamko H.B. OCHOBBI  CENbCKOXO3AUCTBEHHOW  OHOTEXHOJOTHUHU:
y4e0.110co0Hue A1 CTYACHTOB OYHOM M 3a09HOM (hopM 00YUEHHUs HAIPABICHHUI
noaroroBku 110400.62 Arponomus, 110900.62 TexHomorus Mpou3BOJACTBA U
nmepepaboTKH CEMbCKOXO3SHCTBEHHON MPOMYKIHU [DAEKTPOHHBIN pecypc] :
yuebHoe mocobue. — DnekTpoH.maH. — Yccypuiick : IIpumopckas ['CXA
(ITpuMopckast rocymapCTBEHHAST CEILCKOXO3sgiicTBeHHas akamemust), 2014, —
111 c. — Pexum JIOCTyIIa:
http://e.lanbook.com/books/element.php?pll id=70633

5. lenkynoB, Cepreii Hukonaepud. ['eHeTHueckas WHXKEHEPHs: yaeOHOE ITO-
coOue I CTYACHTOB BY30B, 00yJaroIIuXcs Mo Hampasienuto "buonorus" / C.
H. lenkyHoB .— 3-¢ m311., uctp. u gorn. — HoBocubupck : Cub. yHUB. H31-BO,
2008 .— 514 c.

26,25

37,35

OCHOBEI
reHeTu4e-
CKOH UH-
JKEHEPHH.

1. T'eneruka (o penakiueii A. A. Xyuenko). — M.— KonocC.,2004. 480 c.

2. CelbCKOXO03SIMCTBEHHAST OMOTEXHOJIOTHS | YUYEOHHWK IUIS CTYIEHTOB BY30B,
00yJaromuXxcs Mo C.-X., ECTECTBEHHOHAYY. U T¢I, CICIHATBHOCTSIM W MaruCTep-
ckuM nporpammaM / B. C. Ilesenyxa [u ap.] ; mox pex. B. C. llesenyxu .—
W3n. 2-e, mepepad. u gon. — M. : Beicur. mk., 2003.- 468 c.

3. Kyznenos B. B. MonekynsapHO-TeHETHYECKAE I OMOXUMUYECKHE METOMbI B
COBPEMCHHOM OHMOJIOTMU pacTeHHi [DNeKTpoHHBINH pecypc] / mox pen. BnB.
Ky3uenoBa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ m3n. (9m1.). — Omnek-
TpoH.TekcTtoBbie maH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
3Hanuid, 2015. — (Meronst B Owmomorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code

4. Kwuamko H.B. OCHOBBI  CENbCKOXO3AUCTBEHHOW  OHOTEXHOJOTHUHU:
yue0.10co0ue ISt CTYACHTOB OYHOM M 3a09HOM (hopM 00yUEeHHUs HATPABICHUI
noaroroBku 110400.62 Arponomus, 110900.62 TexHomorus mpou3BOJACTBA U
nmepepaboTKU CEMbCKOXO3SHCTBEHHON MPOMYKIHU [DAEKTPOHHBIN pecypc] :

yueOHOE mocobue. — DneKTpoH.naH. — Yccypuiick : Ilpumopckas ['CXA
(ITpumopckast TOCydapCTBEHHAsI CEIbCKOXO3SMCTBEeHHAs akanemus), 2014, —
111 [¢ — Pexum JoCTyma:

http://e.lanbook.com/books/element.php?pll id=70633

5. lenkynoB, Cepreii Hukonaepuu. ['eHeTHueckass WHXKEHEPHs: yaeOHOE IO-
coOue I CTYACHTOB BY30B, 00yJaroImuxcs 1mo Hampasienuto "buonorus"” / C.
H. lenkyHoB .— 3-¢ m311., uctp. u gorn. — HoBocubupck : Cub. yHUB. H31-BO,
2008 .— 514 c.

25

50



http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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Ocoben-
HOCTH
MHUKPO-
KJIOHAJIE-
HOTO pa3-
MHOXCHUA

1. T'eneruka (o pemakiueii A. A. XKyuenko). — M.— KonocC.,2004. 480 c.
2. CenbCKOXO3IMCTBECHHAS OMOTEXHOJIOTUS : YUCOHHMK JUIS CTYACHTOB BY30B,
00yJaromuXxcsl Mo C.-X., €CTECTBEHHOHAYY. U e/, CIEIUABHOCTM U MarucTep-
ckum nporpammam / B. C. lllesenyxa [u ap.] ; mox pea. B. C. lleBenyxu .—
W3n. 2-e, mepepad. u gon. — M. : Bricmr. mk., 2003.- 468 c.
3. Ky3nerioB B. B. MonekyssipHO-TeHETUYECKHE U OMOXUMHUYECKUE METOJIbI B
COBPEMEHHOW OWMOJIOTHH pacTeHHi [DIeKTpoHHBIN pecypc| / mox pen. Bm.B.
KysneroBa, B.B. Ky3uerosa, I'.A. PomanoBa. — 2-¢ u3a. (31.). — Ornek-
TpoH.TekcToBhle maH. (1 daiim pdf : 498 c.). — M. : BUHOM. JlabopaTopus
snanuii, 2015. — (Merogst B Ouonorun). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code
4. Kwmamxko H.B. OCHOBBI CEIIbCKOXO3SHWCTBEHHOW OHOTEXHOJOTHH:
yue0.1mocobue sl CTYACHTOB OYHON M 3a0YHOM (hopM OOYJIeHHS HalpaBICHHMA
noarotoBku 110400.62 Arpornomus, 110900.62 TexHONOTHS MPOU3BOJICTBA U
mepepaboTKH CENTbCKOXO03IUCTBEHHOW MPOAYKIHH |[DIEeKTPOHHBIH pecypc| :
yuebHoe mocobue. — DnekTpoH.maH. — Yccypuiick : IIpumopckas ['CXA
(ITpumopckast TOCydapCTBEHHAsI CEIbCKOXO3SMCTBEeHHAs akaaemus), 2014, —
111 c. — Pexum JocTyma:
http://e.lanbook.com/books/element.php?pll_id=70633

5. lenkynos, Cepreit HukonaeBud. ['eHeTnueckass HHKEHEPH: yaeOHOE ITO-
cobue I CTYAEHTOB BY30B, 00yJaromuxcs mo Hampasienuto "buonorus"” / C.
H. lenkynoB .— 3-e u3f., ucnp. u gon. — HoBocubupck : Cub. yHUB. U3/-BO,
2008 .— 514 c.

12,25

15

TexHouo-
Ty MOJLy-
YCHUA
0e3Bupyc-
HOTO
mocaao4-
HOT'0 Ma-
Tepuaa

1. Teneruka (o pemakiueii A. A. XKyuenko). — M.— KomnocC.,2004. 480 c.
2. CenbCKOXO3SHCTBEHHAsE OMOTEXHOJOTHS : YYeOHUK IS CTYICHTOB BY30B,
00yJaromuxcs Mo C.-X., ECTECTBEHHOHAYY. U eI, CICIHATBHOCTSIM U MaruCTep-
ckuM nporpammaM / B. C. llesenyxa [u ap.] ; mox pex. B. C. llesenyxu .—
W3n. 2-e, mepepad. u qon. — M. : Beicm. mk., 2003.- 468 c.
3. Kyznenos B. B. MonekynsapHO-TeHETHYECKHAE 1 OMOXUMHUYECKUE METOBI B
COBPEMCHHOW OHMOJIOTUU pacTeHHi [DIeKTpoHHBINH pecypc| / mox pen. Bi.B.
Ky3uenosa, B.B. Ky3nenoBa, I'.A. PomanoBa. — 2-¢ m3n. (9m1.). — Omnek-
TpoH.TekcToBbie aaH. (1 daiin pdf : 498 c.). — M. : BUHOM. JlaGopatopus
3Hanuid, 2015. — (Meronst B Owomorum). ISBN 978-5-9963-2659-
http://znanium.com/catalog.php?item=booksearch&code
4. Kwummko H.B. OCHOBBI  CENbCKOXO3SHCTBEHHOW  OHOTEXHOJIOTHH:
yue0.10co0He AJIsl CTYACHTOB OYHOM M 3a09HOM (hopM 00YUEHHUs HAIPABICHHUI
noaroroBku 110400.62 Arponomus, 110900.62 TexHomorus mpou3BOACTBA U
nepepaboTKH CEMbCKOXO3SHCTBEHHON MPOMYKINU [DAEKTPOHHBIN pecypc] :
yyeOHOe mocodue. — DiIeKTpoH.JaH. — Yccypuiick : Ilpumopckas 'CXA
(ITpuMmopckasi rocyqapcTBEHHAs CEeIbCKOXO03SMMCTBEHHas akaaemus), 2014. —
111 c. — Pexxum JIOCTYyIIa:
http://e.lanbook.com/books/element.php?pll id=70633

5. lenxynoB, Cepreit HukonaeBud. ['eHeTHUeckass HHXEHEPHS: ydeOHOE T10-
cobue I CTYACHTOB BY30B, 00yJaroImuxcs 1mo Hampasienuto "buonorus"” / C.
H. lenkyHoB .— 3-¢ m311., uctp. u gorn. — HoBocubupck : Cub. yHUB. H31-BO,
2008 .— 514 c.

10

16,15

Bcero

78,5

118,5

Opranmszanuss CaMOCTOATEIBHOM PabOThl MO  AUCHUIUIMHE  OCYIIECTBIISETCS

B

COOTBETCTBHM C METOJWYECKUMHU yKa3aHUSMH, pa3padOTaHHBIMU Ha OCHOBE IIPOrpaMMBbl Kypca

OCHOBBI OHOTEXHOJIOTUH

paboyero BpeMeHu 00y4aroIuMUCS.

1. buoTtexHnonorust pacteHui [DNEKTPOHHBIN pecypc]| : METOAUYECKUE yKa3aHUs M0 U3y-
YEHHUIO JUCIUIUIMHBI AN oOydarommxcs mo HampaBieHuio 35.03.04 "Arponomus" npoduis
Cenekuusi ¥ TeHETHKA CEIbCKOXO035CTBEHHBIX KylIbTyp / BOpoHEeXCKuil rocy1apcTBEHHBIH ar-
papHubIii yauBepcuTeT ; [cocT. T. I'. Bamenko] .— DnekTpoH. TekcroBsie naH. (1 daiin : 563 KO)
— Boponex : BopoHexckuil rocy1apCcTBeHHbIN arpapHblii yHuBepcuTeT, 2019 .— 3arnasue ¢
TUTYJIBHOTO 3KpaHa .— PeXuM gocTymna: A aBTOPU30BAHHBIX MoJIb3oBaTeneil .— TeKkcToBbIi
¢aiin .— Adobe Acrobat Reader 4.0 .— <URL:http://catalog.vsau.ru/elib/metod/m152255.pdf>.

JJIA Ooinee PalOHAJIBHOI'O IIJIAHUPOBAHUA W MCIOJB30BaAHUA



http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
http://znanium.com/catalog.php?item=booksearch&code
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/elib/metod/m152255.pdf
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2. buoTtexHonorus pacTeHui [DIEKTPOHHBIN pecypc| : METOAMYECKHE YKa3aHHs MO Opra-
HU3ALHUU CaMOCTOSITENIbHOW paboThl oOyuaromuxcs no HampasieHuto 35.03.04 "Arponomus"
npodunp Cenekius U T'eHeTHKA CEeNbCKOXO3SIMCTBEHHBIX KYIbTYp .— OJEKTPOH. TEKCTOBBIE
naH. (1 ¢aiin : 206 K6) .— Boponex : BopoHe:KCKHi TOCY1apCTBEHHBIN arpapHblii YHHBEPCH-
teT, 2019 .— 3arnaBue ¢ TUTYJIBHOIO 3KpaHa .— Pexum qocTyna: Ay aBTOPU30BAHHBIX MOJIb-

30BaTelIeu —

TekcroBeiii  ¢aitn ~ .—  Adobe  Acrobat

<URL:http://catalog.vsau.ru/elib/metod/m152456.pdf>.

Reader

40 —

5. @oHJ OLIEHOYHBIX CpEeaACTB AJisl IPOBCACHUSA HpOMe)l(yTO‘IHOﬁ aTrecranuu

U TEKYHIECT0 KOHTP 0JIsd

5.1. Oranbl popMUPOBaHUA KOMIIETECHIU I

Moapasnen HNuauxkarop g0
KOMHGTEHHI/IH CTHKCHUA KOMIIE-
AUCHUITIMHBI
TEeHINHA
OIIK-1 — crnocobeH pemiaTh THIIOBBIE 3a1a4yd MpoQeccro- 3 W omi
HaAJILHOM JIeATEeIbHOCTH Ha OCHOBE 3HAHWH OCHOBHBIX 3aKO-
Moopasden 11, HOB MaTeMaTHYeCKHX, €CTECTBEHHOHAYYHBIX U 00IIe- Vv W2 o1
poQeCCHOHANBHBIX JUCIMIUIMH C MpUMEHeHneM HHpopma-
Beedenue. LIUOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA. H W3 o
OIIK-4 — ciocoOeH peaar30BbIBATh COBPEMEHHBIC TEXHOJIOTHH 3 W3 onica
1 000CHOBBIBATH MX ITPUMEHEHHE B TPOPECCHOHATBHON JIes- y W60mca
TENLHOCTH
H I/UlgomM
OIIK-1 — cnocobeH pemath THIIOBBIE 3a1addl MPOQeEccHo- 3 W1 onk1
HaJIbHOW AESTENbHOCTH HA OCHOBE 3HAHWU OCHOBHBIX 3aKO-
IToopaszden 1.2. HOB MaTeMaTHYeCKHX, €CTECTBEHHOHAYYHBIX U 00IIe- Y% U2 ot
OcHoebl MpOo(eCCHOHANBHBIX JUCIHMIUIMH C MpUMEHeHneM HHpopMma-
MONeKyIapHOIl [IUOHHO-KOMMYHHUKAI[HOHHBIX TEXHOIOTH. H U3 omct
Guonozu OIIK-4 — criocoOeH peann30BbIBaTh COBPEMEHHbBIE TEXHOIOTHH 3 H/3 onx-a
¥ 000CHOBBIBAaTh X IPUMEHEHHE B MPOECCUOHAILHON Jiesl- 3
TENbHOCTH Yy | Wbonk+
H W1%mx-4
OIIK-1 — cnocobeH pewiath THIOBBIE 3aj1a4M npodeccuo- 3 Wl onk-1
Tloopasoen 2.1.. HaJILHOM JNIeITEIIbHOCTH Ha OCHOBE 3HAHHW OCHOBHEIX 3aKO- Y W12 onka
Cywrocmo u 3a0auu HOB MAaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX U 00IIe-
COBPEMEHHOT poeCCHOHAIBHBIX JUCIMIUIMH C MpUMEHeHneM HHpopMa- H W13 omx4
2enemuieckou LIUOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.
(eennoii u eenomnoni) | OINK-4 — criocobeH peaqn30BbIBATH COBPEMEHHBIE TEXHOIOTHH 3 T3 onkc-4
uMdICeHepuuU. 1 00OCHOBBIBATH HX ITPUMEHEHHE B IPOPECCHOHATBHOMN Jies- Y W60rmica
TENBHOCTU 0 W%
Tloopaszoen 2.2. OIIK-1 — cmocoOeH pemiath THIIOBBIC 3a1add MPOQeccHo- 3 UM omk1
Cospemennvie HAJIBHON JEATEIBHOCTH Ha OCHOBE 3HAHUU OCHOBHBIX 3aKO-
HanpaeieHus u HOB MaTEMAaTHYCCKUX, CCTECTBCHHOHAYYHBIX U 00IIe- Yy W2 onk-1
npoobnemvl 2eHHO- poeCCHOHAIBHBIX JUCIMIUIMH ¢ MPUMEHEHneM HHpopMa- H VI3 omcs
UMIICEHEPHOTL [IHOHHO-KOMMYHHUKAITHOHHBIX TEXHOIOTHA.
buomexnonozuu. OIIK-4 — criocobeH peann30BbIBATh COBPEMEHHEIE TEXHOIOTUH 3 13 onk-4
1 000CHOBBIBATH MX ITPUMEHEHHE B MPOPECCHOHATBHON JIes-
TENBHOCTU v WJl6ormk-4
H HﬂgoﬂK-4
Toopasoen 3.1. OIIK-1 — crnocobeH pemars THIIOBBIE 3a1add MPodeccro- 3 W 1omk.1
Ocobennocmu HAJILHON JIeATETHbHOCTH HA OCHOBE 3HAHUH OCHOBHBIX 3aKO-
MUKDOKILOHATIbHO20 HOB MAaTeMaTHYeCKUX, €CTECTBEHHOHAYYHBIX U 00mIenpodec- vy N2 onxa
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PA3MHONCCHUS. CHOHAITBHBIX JUCIUIUIHH C TPUMEHEHHEeM HWH(OPMAIIMOHHO- H WG
KOMMYHHUKAITMOHHBIX TEXHOIIOTHH. OHK-1
OITK-4 — crioco6GeH peaTH30BbIBATH COBPEMEHHbIE TEXHOIOTUH M3 onk4
3
1 00OCHOBHIBATh WX MPUMEHEHHE B IPO(PECCHOHATBEHON Jes-
TEJIBHOCTHA Y 6ok
H N%0rik-4
OIIK-1 — crocoGeH pemraTh THIIOBBIE 3aJauH MPOQECcCHo- 3 | Wilomka
HAJIbHOM JEATEIIbHOCTA HAa OCHOBE 3HAHHM OCHOBHBIX 3aKO-
IHoopaszoen 3.2. A vy W2 onk-1
Textonoots HOB MaTeMaTHYECKUX, ECTECTBEHHOHAYUHBIX H O0IIenpodec-
CHOHAJILHBIX JUCLUIUIMH ¢ NPUMEHEHHEM HH(OPMALMOHHO-
noyuenusn ® i \,cp pMat H | W13 onka
Gessupycozo KOMMYHHUKAITMOHHBIX TEXHOIIOTHH.
HOCADOUHO20 OITK-4 — ciocobeH peaar30BbIBaTh COBPEMEHHBIC TEXHOIOTHH 3 U3 onka
u O6OCHOBBIBaTb UX IPUMECHCHHUC B IIPO eCCHOHaI[I:-HOﬁ CsI-
mamepuana. p pod A V | Wlbonk-4
TEILHOCTH
H NO0rk-4

5.2. llIkanbl U KPUTEPUH OLEHUBAHUS 10 CTUKEHHUSI KOMIIeTEHUM A

5.2.1. HIkaabl olleHUBAaHUA JOCTHKEHHUS KOMIIeTeHIU I

Bun onenkn OrneHkn

AkaneMuyeckast OlleHKa
110 2-X 0aJUILHOM IIKAJIe

HEC 3a4CTHO 3a4YTCHO

5.2.2. KpuTepuu OlleHUBAHUSA J0CTHKEHUSI KOMIIETEeHIU

Kpurepun onieHku Ha 3a4ere

OneHka, ypoBeHb
JIOCTHKEHHS
KOMIIETCHIIM I

Onucanue KpuTepueB

3a4TeHO0, BEICOKUM

CTyneHT BBITIONHUI BCE 3aJIaHUs, MPEeyCMOTPEHHBIE padodel mporpam-
MOM, oTuMTajcs 00 WX BBINOIHEHWH, JAEMOHCTPUPYS OTIMYHOE 3HAHUE
OCBOCHHOI'0 MaTe€puajid U YMEHUE CAMOCTOATEIBHO PELIATh CIOXKHBIE 3a-
Jlayyl IMCLMILIMHBI

3ayTeHo, MPOABUHYTHII

CTyIeHT BBINOTHUI BCE 3aJaHMs, IPEAyCMOTPEHHBIE pabouell mporpam-
MOH, oT4MTajcsa 00 WX BBINOJHEHHH, JIEMOHCTPHPYS XOpollee 3HaHUEe
OCBOEHHOI'0 MaTepuaga 1 yMEHHE CaMOCTOSTENIbHO PEllaTh CTaHIapTHhIE
3aJlaud AUCLUIIIMHBI

3a4TeHO, MOPOrOBBIN

CTyneHT BBINONHUI BCE 3aaHUS, MPEIyCMOTPEHHbIE paboueil mporpam-
MOH, OTYMTAJICA 00 MX BBIOJHEHUH, JEMOHCTPHUPYS 3HAHUE OCHOB OCBO-
€HHOI'0 MaTepHajla 1 yMEHHUE pelIaTh CTaHJApTHBIE 33a4l JUCLIUIIIIMHEI C
MOMOILBIO IPETIOAABaTENs

He 3aureno,
KOMIICTCHIIMS HE OCBOCHA

CTyIeHT BBIIOJHHWJI HE BCE 3aJaHHsl, NMPEAYCMOTPEHHBIC padodeil mpo-
rpaMMOM WM HE OTYHTAJCS 00 MX BBITIOJHEHUH, HE TOATBEPIKIACT 3HA-
HHUE OCBOGHHOI'O MaTepualia U He yMEET pellaTh CTaHAApTHHIC 3aJa4uu
JUCTIMTUTAHBI TaJKe C MIOMOIIBIO TTPEnoaBaTes

Kpurepuu O1leHKH TECTOB

KOMIETEHIU I

OneHka, ypoBeHb JOCTHIKEHUS

Onucanue KpuTepueB

OTIHYHO, BEICOKHH

ConeprkaHue MpaBUIIBHBIX OTBETOB B TecTe HE MeHee 90%
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Xopou1o, NpoIBHUHYTHII

ConeprkaHue npaBUIIBHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BAETBOPUTENBHO, TOPOTOBBIMA

CopepxaHue IpaBUIIBHBIX OTBETOB B TecTe He MeHee 50%

HeynonerBopurensHo,
KOMIIETEHIIMA HE OCBOEHA

ConeprkaHue npaBUIIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepnuu onieHKH yCTHOro ornpoca

OreHka,
YPOBEHB TOCTHXKECHUS
KOMIIETEHITU I

Onucanue KpuTepueB

3a4TeHO0, BEICOKUI

CTyneHT JeMOHCTPUPYET YBEPEHHOE 3HAHNE MaTepHaia, YeTKO BhIpakaeT
CBOIO TOUY 3pEHHS 10 paccMaTpUBAEMOMY BOIPOCY, MPHUBOAS COOTBET-

CTBYIOIIUE IIPUMEPBI

3auTeHo, MPOIBUHYTHIH

CTy,I[eHT ACMOHCTPpUPYCT YBCPCHHOC 3HAHHNC MATCpHaJid, HO HOITYCKacCT

OTACJIbHBIC TIOI'PEIIHOCTU B OTBCTC

3auTeHo, MOPOrOBhIi

CTy,I[eHT ACMOHCTPUPYCT CYIICCTBCHHBIC npoGenH B 3HAHUAX MaTcpHuaJia,

JIOITYCKAET OIMIMOKH B OTBETaX

He 3auteHo, KoMIeTeHIUS
HE OCBOEHA

CTyneHT JeMOHCTpUpYeT HE3HaHWE Marepuala, JOIyCKaeT TpyOble

OIIMOKM B OTBETaX

5.3. Martepuabl AJs OLEHKH J0CTHKEHUS] KOMIeTeH it
5.3.1. OueHouyHble MaTePUAJIbI IPOMEKYTOUHOM aTTECTANUN
5.3.1.1. Bonpochl K 3k3aMeny (He MpeayCMOTPEHBI )
5.3.1.2. 3agaum k 3k3ameny (He IPEIYyCMOTPCHBI)
5.3.1.3. Bonpochl K 3a4eTy ¢ OlleHKO#H (HEe IIPeIyCMOTPEHBI)

5.3.1.4. Bonpochl K 3a4eTy

Conep:kanue Komnerennus

WK

1. Oco6ernoctu crpoenue JIHK sykapuor

OIIK-1

N1 omk-1
N20rmk-1
N3 0mx-1

OIK-4

W13 0rk-4
NJ160r1k-4
NJ190rik-4

2. Permukanus JTHK. Tlpuniune! permimkanum

OIIK-1

WN1omx-1
N20mk-1
N30rmk-1

OIIK-4

W13 0mk-4
W160rmk-4
N/19%rk-4

3. TpaHckpunuus y 3yKapuoT

OIIK-1

N1 omk-1
U20mxk-1
N3 0mx-1

N1 30rk-4
N60rk-4
N /1O0rk-4

[TocrTpanckpununonusle npeodpazoBanus PHK OIIK-1
Y DYKapuoT

N1 omk-1
N2 0mk-1
N30mk-1

OIIK-4

N3 ork-4
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N/160rk-4
N/19%rk-4

['eneTnyeckuii KO M €ro CBONMCTBA

N1 omk-1
U201
N3 0mk-1

OIIK-4

N1 30rk-4
N 60rk-4
N /1O0ork-4

[lenTpanbHas 1orma MOJIEKYJIIPHOM I'€HETUKH

OIIK-1

N1 omk-1
N20mxk-1
N30rmk-1

OIIK-4

N/130mnk-4
N/160mk-4
N9omk-4

Tpancmanusa reHeTH4ecKoro Koaa

WN1omx-1
NA20mx-1
N30mk-1

OIIK-4

N30mk-4
W160rmk-4
N190mk-4

Coznanue pexkomOuHanTHRIX JJHK 1 "Oubmuotex"
TeHOB

OIIK-1

N1 omk-1
N20mk-1
N20mk-1

N/130mnk-4
N/160mk-4
N190nk-4

BI)I)IC.]'ICHI/IC " KJIOHHUPOBAHUEC I'CHOB.

OIIK-1

N1 omk-1
N20mxk-1
N3 0mx-1

OIIK-4

N1 30ornk-4
N 60rk-4
NJ190rik-4

10,

3Kcnpeccy1;1 T'CHOB

OIIK-1

WN1omx-1
N20mk-1
N3 0mk-1

OITK-4

W13 0mk-4
W160rmk-4
W190mk-4

11,

CoznaHue TpaHCIe€HHBIX PACTEHUI

OIIK-1

N1 omki
U20mxk-1
N3 0mx-1

OIIK-4

N/ 30ormk-4
N60rk-4
N19%0ork-4

12,

Mertoapl in vitro A 0340POBJIEHUS PaCTEHUH.

N1 omk-1
N2 0mk-1
N3 0mk-1

N3 0rmk4
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N/160rk-4
N19%0ork-4

13

MUuKpOKIJIOHAIBHOE PAa3MHOXEHNE PACTEHUI

U1omk-1
N20mk-1
N20mk-1

OIIK-4

N1 30rk-4
N60rk-4
N190nk-4

14

MukpodepeHKOBaHUE y PACTECHUM.

OIIK-1

N 1onk-1
N20rmk-1
N30rmk-1

OIK-4

N30mk-4
NJ160r1x-4
NJ190rik-4

15

Perenepanus pacteHHil U3 MEPUCTEM.

OIIK-1

N1 omk-1
N20rmk-1
N30mk-1

OIIK-4

N/ 30mnk-4
WN/160rmk-4
N19%0ork-4

OIIK-4

W13 0mk-4
W/160rmk-4
N190nk-4

16

TpeOoBaHus, TpPEIbABISIEMbIC IPH TMPOBEICHUU
pabot in vitro.(k MUTaTENBHON Ccpene, K 00opy-
JIOBaHUIO0, MaTepHaaM H Jp.)

OIIK-1

N1 omk-1
N20rmk-1
N30rmk-1

OIIK-4

N30mk-4
NJ160r1x-4
N90mk-4

17

CocraB OCHOBHBIX TUTATENBHBIX CPENl JIJISI MUK-
POYEPEHKOB.

OIIK-1

N1 omnk-1
N20mk-1
N3 0mk-1

OIIK-4

W13 0mk-4
N 60mK-4
N/19%rk-4

18

CocTaB OCHOBHBIX ITUTATEIBHBIX CPEl B TEXHOIO-
rud in Vitro.OcoGeHHOCTH TPUTOTOBIICHUS ITUTA-
TEIBHBIX CPE/I.

N1 omk-1
N20mk-1
N2 0mk-1

OIIK-4

W13 0mk-4
W/160rmk-4
N190nk-4

19

[Ipumenenue GUTOPEryIATOPOB B OHOTEXHOJO-
TMA TPU MUKPOKJIOHAJBHOM Pa3MHOXEHHH pac-
TEHUH.

OIIK-1

N1 omnk-1
N2 0mk-1
N30mk-1
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W13 0mk-4
WN/160rmk-4
N190nk-4

20

O6opynoBaHre OMOTEXHOJOTHIECKO 1aboparo-

OIIK-1

U1omk-1
N20rmk-1
N30rmk-1

pun. TpeOoBanus Kk 060py0BaHUIO.

OIIK-4

N/ 30ork-4
N/160mk-4
N190mk-4

5.3.1.5. Ilepeuenb TeM KypcoBbIX NpoekToB (padot) (He nmpexycmoTpenst).

5.3.1.6. Bonipockl Kk 3aniuTe KypcoBoro npoekra (padorsi) (He npenxycmotpensr).

5.3.2. OneHo4YHbIe MAaTEPHAJIBI TEKYLIEr0 KOHTPOJISA

5.3.2.1. Bonipochl TeCTOB

Komme-

Ne Conepikanue S NJIK

1 | Yro Takoe a3oTdukcanusa?:
1) nepeBog atmocdeproro azora (N2) B pacTBOpUMYIO, OMOJI0TU- W omict
YECKH YCBOSIEMYIO (POPMY C OMOLLBIO a30TUKCUPYIOLMX OPra- | orK-1 | 1 o
HHU3MOB. HHBOHK—l
2) mepeBoj atMmocdepHoro azora (N2) B HepacCTBOPUMYIO, OHOIIO-
THYECKH YCBOSIEMYIO (pOpMY € ITOMOIIBIO a30THUKCHPYIOLIHX Op-
TaHU3MOB.
3) mepeBon azora (N2) B pacTBOpUMYIO, OMOJIOTHYECKH YCBOSIS- N3 0mk-4
My10 (popMy € TOMOIIIBIO a30T(HUKCUPYIOIINX OPraHU3MOB. OIIK-4 | U160rk-4
4) mepeBoy atmocdepHoro azora (N2) B pacTBopuMyio Gopmy ¢ N 9%ormk-a
MTOMOIIBIO a30TPHUKCUPYIOIIUX OPraHU3MOB.

2 | AMniundukanus — 3T0: N1 omk-1
1) yMeHbIIIEHHE 103 TeHA. OIIK-1 | UJ20mxk-1
2) paBHas 71032 reHa. W 130mxk-1
3) ocnabeHue NelCTBUS T'eHa. W3 omka
4) yBesnn4eHue 1036l I'eHa. OIIK-4 | WJl60m-4

N90rik-4

3 | AHapoOreHe3 —3T0:
1) pa3BuTHE SMOPUOHIOB, a 3aTEM U PACTEHUHN U3 MPEIIIECTBEH- W/ o1
HHKOB MYCKHX IIOJIOBBIX KJIETOK — MAKPOCIIOP. OIK-1 | 201
2) pa3BuTHE SMOPHOKIOB, a 3aTEM U PACTCHHI U3 MPEIIICCTBEH- N 3onk-1
HUKOB MYXCKHX ITOJIOBBIX KJIETOK — MHKPOCIIOP.
3) pa3BuTHE SMOPUOUJIOB, a 3aTEM U PACTEHUN U3 MY>KCKHUX I0JIO- W Bora
BBIX KJIETOK — MHKPOCIIOP. } OIK-4 | V/T60mc4
4) pazBuTHe 3MOpPUOHJIOB, @ 3aTEM U PACTEHUHN U3 KEHCKUX MO- M %mmc
JIOBBIX KIIETOK — MaKpOCIIOP.
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Buorexnojgorus —3ro:

1) HayKa O MPaKTMYECKOM HCIOJIb30BAHUHU JOCTUKEHUH GUOIIO- Ul o

—— OIIK-1 | U120mk-1

2) HayKa O IPaKTUYECKOM HCII0JIb30BAHUM JJOCTHIKEHUI reHeTH - NBomk-1

KU.

3) HayKa O MPAaKTHYECKOM HUCIOJIb30BAHUU JTOCTHIKEHUH MUKPO- N304

OHOJIOTHH. OIIK-4 | U160mk-4

4) Hayka O IPAaKTUYECKOM HCII0JIb30BAHUM JJOCTHIKEHUH CENTbCKO- NUJ190r1k-4

ro X031 CTBA.

Buosornyeckn akTUBHbBIE COCJUHEHUS — 3TO

1) BemiecTBa, CocoOHbIE OKa3bIBATh BIMSIHHE HA BCE MPOIIECCHI, N1 omx-1

MPOTEKAIOIINE B OPTaHU3ME. OIIK-1 | U120mK-1

2) BeliecTBa, CocoOHBIC OKA3bIBATh BIUSHUE HA OMOJIOTHYECKHUE N120mk-1

IIPOLIECCHI B OPraHU3ME.

3) BemiecTBa, ClIOCOOHBIE OKA3bIBATH BIUSHIE HA HEKOTOPHIE

IPOLIECCHI B OPraHU3ME. W3 omc4

4) BeliecTBa, CIOCOOHBIE OKAa3bIBATh BIUSHUE HA (prU3H OOy e- OIK-4 | Ml6onk-4

CKHE TPOIIECCH B OPIraHU3ME. N0

Bekrop - 3T0:

1) monekymna JIHK, He criocoOHasi caMOCTOSATEIBLHO PETLIH -

UPOBATHCS B KJIETKAX PA3IMYHBIX OPraHU3MOB U 00ECIIeUnBaTh N1 onk-1

pasMHOXeHHE U paboTy BCTPOEHHOTO B Heé IeHa. OIIK-1 | WA20mk1

2) monexyna PHK, cioco6Has caMoCTOSTEIbHO PEILIM IEPOBaThCs N20mk1

B KJIETKaX pa3jMyHbIX OPraHU3MOB U o0ecreurBaTh pa3MHOX e-

HHE U pabOTy BCTPOCHHOTO B HEE T'eHa.

3) monekyna JIHK, ciocoOHast caMOCTOSATENTHHO PETLIH -

IUPOBATHCS B KIJIETKAX PA3NIMIHBIX OPraHU3MOB U 00ECIIeunBaTh I3

pa3sMHOXEHHUE U PaboTy BCTPOSHHOTO B HEE TeHa. OIK-4 | U 68$-2

4) Monekya, CIocOOHast CaMOCTOSATEIBHO PEIILIUPOBATHCS B VJT9 ’

KJIETKaX Pa3lUYHbIX OPraHU3MOB U 00ecreunBaTh pa3MHOKEHUE OfiK-4

1 paboTy BCTPOEHHOr' O B HEE I'EHA.

I'en — 310!

1) nocnenoBaTeNbHOCT AMMHOKHUCIIOT, OTBETCTBEHHAS 32 OIpe-

JeNeHHY10 (QYHKIHIO OpraHu3Ma MyTeM KOAUPOBaHUS O ellka UiH W/l or-1

PHK. OIIK-1 | U120mk-1

2) mocenoBaTeNbHOCTh HYKJICOTUIOB, OTBETCTBEHHAs 3a ONpese- ]8ormk-1

JIEHHYIO CTPYKTYpYy OpraHu3Ma IyTeM KOAUpOoBaHUs Oenka Ui

PHK. IlpencraBnser coboii OTpe30K MOJIEKYJIbI HYKJIEUHOBOK

kucnotsl (JAHK, pexxe PHK).

3) mocienoBaTeNbHOCTh HYKJICOTUIOB, OTBETCTBEHHAs 32 OIpe/e- N3 0mk-4

JNeHHYI0 QYHKIIMIO OpraHu3Ma myteM kogupopanus oenxa. [Tpen- | OIK-4 | N6ormk-4

CTaBJISIET COOOM OTPE30K MOJIEKYIIbI HYKJICHHOBOM KU CIIOTHI U901k

(AHK, pexe PHK).

I'enorun — 3ro0: } U ok

1) COBOKYIIHOCTb 9aCTH F€HETHIECKOM MHPOPMALMK OPTaHu3Ma. | OIK-1 | U T20mc-1

2) COBOKYITHOCTb BCEl TeHeTH4uecKoi NH(OpMaIuu OpraHu3ma. U301

3) coBOKynmHOCTh HHPOpMAIIUU 00 OpraHU3Me.

4) undopmarus 00 opraHusme. N130mk-4
OIIK-4 | U160rk-4

N19%0ormk-4
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9 | 'eHeTHYeCKHii KO — 3TO:
1) cucrema 3anucu reseruueckor nHpopmaiuu B mosiekyie JJHK
KOZUpyromas 0enox N1 omk-1
2) cucTeMa 3aluCH IeHEeTHY eCKOM HH(POPMAIMKi, OCHOBaHHAs Ha OIIK-1 | U120mk-1
COOTBETCTBUH Y€PEIOBaHUS TPOEK HYKJIEOTHI0B (KOJOHOB) B MO- W J130mk-1
nexyne IHK nopsiaky aMmuHOKHCIOT B KogupyeMoM ero PHK
3) cucreMa 3amucy TeHeTH4eckoi nH(pOopMaIlKi, OCHOBAaHHAS Ha
COOTBETCTBHMHM YepPEOBaHUS TPOEK HYKJIEOTHOB (KOJZOHOB) B MO-
nexyne JJHK mopsiiky aMMHOKHCIIOT B KOAMPYEMOM €10 Oenke B omica
4) cucrema 3anucH reHeTu4ecKor nHopMauy, ocHOBaHHAs Ha OTIK-4 | Ul60mcs
COOTBETCTBMM YEPEOBAHUS HYKIEOTUIOB (KOJOHOB) B MOJIEK yIIE W%k
Oenka TOpSAAKY aMHHOKHUCIIOT B Konupyemom ero JIHK
10 | 'ennasi MHKEeHePUA— ITO
1) u3MeHeHue HACIeICTBEHHOCTH C TOMOIIIBIO €€ MpeoOpa3oBa- W1 omx1
HHS Ha YPOBHE OTAEJIbHBIX T€HOB. OIIK-1 | U20mk-1
2) U3MEHEHHUE HaCIeICTBEHHOCTH C ITIOMOILBIO €€ Mpeodpa3oBa- N130mx-1
HUS HA YPOBHE OTJEJIbHBIX XPOMOCOM
3) u3MeHeHue HaCIeICTBEHHOCTH C TIOMOIIBIO ee mpeodpa3oBa-
HUS Ha YPOBHE OTJI€JIbHBIX FEHOMa W3 ormk-4
4) u3MeHeHne HACIEeICTBEHHOCTH C TOMOIIIBIO €€ Mpeodpa3oBa- OIIK-4 | U604
HUS Ha YPOBHE OT/EJIbHBIX OPraHU3MOB W00rik-4
11 | I'erepokapuoH — 3To0: N1 onk-1
1) NpoAYKT CAUSIHUSA 7P Pa3HBIX KJIETOK OIIK-1 | Ud20mx-1
2) IPOAYKT CIAUSTHUS KJIETOK C T€HETHUECKU Pa3IMUHbIMU SpaMH, N30mxk-1
B KOTOPOM He€ MPOU3OILIIO CIUSIHUE AP
3) IPOAYKT CITHSIHUS KJICTOK N3 omc4
4) NIpOYKT CIAUSIHUS KJIETOK C TE€HETHYECKU PA3JTUYHBIMU SIPaMH, OIK-4 | Ml6onk-4
B KOTOPOM IIPOU3OLILIO CIUSHHUE SJEP N/ Oomc-4
12 | F'omokapuoH —
1) npo;[yI:cT CIIMSHUS T€HETUYECKH Pa3IMYHbIX KJIETOK, B KOTO- OIK-1 gﬂéom{'l
PBIX HE IPOU3OLLIO CIUSHUE SITIEP ) Hﬂzorm-l
2) IPOAYKT CIAUSTHUS TeHETHUECKU UACHTUYHBIX KJIETOK, B KOTO- Aok
PBIX HE IIPOU30IILIO CIUSHUE ]1ep B0
3) IpPONYKT CIUSIHUSL KJIIETOK, B KOTOPBIX HE MPOU3OILIIO CIUSHUE OIK-4 | V6014
AACp W 90nx.
4) NpOAYKT CIAUSTHUS KJIETOK Mon-4
13 | I'uHoreHe3— 31O :
1) pazBuTHe sHAOCTIEPMA 0€3 OIIIOIOTBOPEHUS TIPH KYJIBTUBUPO- U1 omx-1
BAaHUU HEOIJIOJJOTBOPEHHBIX 3aBsI3€l U CEMSAIIOUEK. OIIK-1 | U1 20mk-1
2) pa3BUTHE 3apO/IBIIIEBOI0 MEIIKA ITOCIE OIUIOAOTBOPEHUS TPU U 1B0ork-1
KyJIbTUBUPOBAHUU HEOILJIOJOTBOPEHHBIX 3aBsSI3€1 U CEMSIIOUEK.
3) pa3BHUTHE 3apOBIIICBOI0 MEIKa 0€3 OII0I0TBOPEHUS ITPU B0k
KyJIbTUBUPOBAHUU OIJIOJIOTBOPEHHBIX 3aBSI3€1 U CEMSIIIOYEK. OTIK-4 | MT60mm.s
4) pa3BuTHE 3apO/IBIIIEBOro MenKka 0e3 OIIOAOTBOPEHHS ITpH W91mk4
KyJIbTUBUPOBAHUH HEOIJIOJIOTBOPEHHBIX 3aBA3EH U CEMSTOYEK.
14 | I'ennasi MHKeHePUs — ITO:
1) 5TO M3MEHEHNE HACIIEICTBEHHOCTH C TTIOMOIIBIO €€ Tpeodpa3o- W 1omk-1
BaHUS HA YPOBHE OTHACIbHEBIX I'€HOB. OIIK-1 | U120mk-1
2) 3TO U3MEHEHHUE HACTIEACTBEHHOCTH C MOMOIIBIO ee Ipeodpaso- N1 30omnk-1

BaHH HA YPOBHE OTACIIbHBIX XPOMOCOM.
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3) 3TO UBMCHCHHUEC HACIICACTBCHHOCTHU C IIOMOIIBIO €C npeo6pa3o—

BAaHUS HA YPOBHE OTJEJIbHBIX OPraHU3MOB. OIK-4 gﬂzomu
4) 5TO N3MEHEHH e HAaCIeACTBEHHOCTH C TOMOIIBIO ee mpeodpa3o- H§9OHK'4
BaHKA HA VDOBHE T€HOMA. ot
15 | deaemusi —3T0:
1) myTanus, B pe3yJibTaTe KOTOPOW MPOUCXOAUT JOOABICHHUE O/~ N1 omk-1
HOTO WM 00JIee HYKIICOTH IOB OIIK-1 | U120mK-1
2) MyTaius, B pe3yjbTaTe KOTOPOM MPOUCXOAUT YyTpaTa OJHOIO N30mx-1
W 0oJiee HyKJIEOTHI0B
3) myTanus, B pe3yjibTaTe KOTOPOW IPOUCXOAUT yIBOSHUE OJHO-
ro Win 6oJiee HyKIECOTHIOB W/ 30rk-4
4) MyTaInysi, B pe3yJibTaTe KOTOPO IIPOMCXOIUT CHHTE3 OJHOTO OIK-4 | Ml6ork-4
Wi GoJiee HyKJIEOTHIOB N 00rk-4
16 | JHK —sro:
1) ne3okcuprOOHYKIEUHOBAS KUCIIOTa, BBICOKOMOJIEKY ISP HbIH
noJauMep, 00pa30BaHHBIN YETHIPHMS HYKJICOTUIAMU, COCTOAIIUMHU
U3 a30TCOACPKAIINX IUKINIECKUX COeTUHEHUH, Ha3bIBa€MBbIX N1 ok
OCHOBAHUSMH, caxapoM — Ae30kcuprubo3oit u pocopnoii kucino- | OIIK-1 | UA20mk-1
To. COOTBETCTBEHHO YeThIpeM HyKiIeoTH1aM B cocras JJHK N 30mx-1
BXOJISIT 4 OCHOBAaHMSI — TUMUH, aJICHUH, T'YaHUH U IUTO3UH. Yepe-
JIOBaHMEM HYKJIEOTHIOB KOAUPYETCs TeHeTu4YecKasi HHpopManus
2) puOOHYKJIEHHOBAS KM CIIOTA, BHICOKOMOJIEKYJIISIPHBINA MOJIUMED,
00pa30BaHHBIN YETHIPHMS HYKJICOTHIAMHU, COCTOSIIIUMU U3 a30T-
cofiepKalluX IUKIMYECKUX COeAMHEHN, Ha3bIBaeMbIX OCHOBA-
HUSIMH, caxapoM — J1e30Kcupr6030ii u GocdopHoit kucnoroit. Co-
OTBETCTBEHHO 4eThIpeM HykJeoTuaaM B coctaB JJHK BxomsT 4
OCHOBAHUS — TUMUH, aJICHNUH, I'YaHUH U ITUTO3UH.
3) UYepenoBaHHEM HYKJIEOTHUJOB KOIUPYETCS TEHETUYECKas N3 0mk-4
uH(popmanms OIK-4 | U160rk-4
—I1€30KCUPUOOHYKJIENHOBAsl KUCIIOTa, MOJMMEP, O0Opa30BaHHBIN N1901x-4
YEeTBIPbMsSI HYKJICOTHJAMHU, COCTOSIIIMMU M3 a30TCOJEpKalIuX
UKJIMYECKUX COCAMHEHUN
4) ne30KkCcUpUOOHYKIEMHOBAas KU CIIOTA, BEICOKOMOJIEKYJISIp HBIH
nojauMep, 00pa30BaHHBIN YETHIPbMSI HYKJICOTHAAMHU, COCTOSIIIMMHU
13 aMHHOKHUCIIOT
17 | TepmuHu in vitro o3Hauaer:
1) BbIpanBaHue BHE OpraHu3Ma T omic1
2) BbIpallMBaHUE BHE OPraHM3Ma Ha UCKYCCTBEHHBIX ITH - OINK-1 | U201
TaTENbHBIX CpPeJax B CTEPUIIbHBIX YCIOBUSIX Y1301
3) BbIpalMBaHue BHE OpraHM3Ma Ha UCKYCCTBEHHBIX ITH -
TaTeNbHBIX Cpeaax
4) BbIpalllMBaHUE B CTEPUIIBLHBIX YCIOBUIX N3 0mk-4
OIIK-4 | Ud60mk-4

N190nk-4
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18 | Kammyc —93T0:
1) macca mudpepeHInpPOBAHHBIX KIETOK, 00pa3yIOMUXCs MPU
TIOBPEXICHUU PACTECHUS, IMOO NIPH BBIPAIIUBAHUN CTUHUIHBIX
KJICTOK in vivo. N1 omxk-1
2) macca Heau pepeHIIMPOBAHHBIX KJIETOK, 00Pa3yrOIIMXCs TPU OIIK-1 | U20mk-1
MOBPEXJICHUU pAaCTEHUs, THOO MPH BHIPAIIMBAHUN STUHUIHBIX N30mxk-1
KJIETOK Ha MCKYCCTBEHHBIX Cpellax in vitro.
3) macca qud dhepeHIMpPOBaHHBIX, T.€. CTIEIUATN3UPOBAHHBIX KJIe-
TOK, 00Pa3yIOIUXCS TPH MOBPEKACHUU PACTEHUS, TUOO PHU BHI-
pallMBaHUM €IMHUYHBIX KJIETOK Ha HCKYCCTBEHHBIX Cpeaax in
vitro.
4) macca He (G epeHITMPOBAHHBIX, T.€. HECISIHATN3H POBAHHBIX /B304
KJICTOK, 00pa3yIoIXcs IPU MOBPEXKACHUHN pacTeHus, TMO0 TpH OIK-4 | NA6omk-4
BBIpAIIMBaHUH OOJIBIIOTO YKCIIa KJIETOK Ha HCKYCCTBEHHBIX Cpe- W/on4
nax in vitro
19 | Kuon - 3t0:
1) rpynmna pa3nu4aronuxcsi TeHeTUYECKU KIETOK, 00- N1 omx1
pa30BaBILIAsACS B Pe3yJIbTATE AECICHUS OJHON KIJIETKH. OIIK-1 | UJ20mx-1
2) rpymnmna He pa3jinyaroyuXcsi TeHEeTHYECKH KIIETOK, 00- N 30rmk-1
pa3oBaBIIAsCS B pe3yibTaTe ACTICHHS OTHOU KICTKH.
3) rpynna KJIeTOK, 00pa30BaBIasCs B PE3yJIbTaTe ACACHHUS OJTHON
KJIETKH. N/ 3onk4
4) rpynmna He pa3IMYaOIMXCs TeHETUYECKH KIETOK, 00- OIK-4 | U604
Pa30BaBLIASCS B PE3YJIbTATE PACIPENETIEHHS XPOMOCOM. N/ Oonc-4
20 | KierouHast HH/KeHepHUsl — TO: N 1onk-1
1) nonyuenue rudpu0B OIIK-1 | U120mk-1
2) momy4eHue THOPUI0B C TOMOIIBIO CITUSTHUS KIETOK N 30mk-1
3) nony4yeHue rUOPUIOB C TOMOIIBIO THOPUIN3AIIUU N3 0r1x-4
4) momyuyeHue rTuOPUIOB C TOMOIIBIO CITUSHUS MPOTOILIACTOB OIIK-4 | U160mk-4
NJ190rik-4
21 Kononv— 3TO: W omea
1) Tpoiika nykneoruaos B JIHK nmun PHK OIK-1 | U20mic1
2) tpotika mykieotuaos B JIHK nmu PHK, kogupyromias onpene- B o1
JICHHYIO aMUHOKHCIIOTY, JINOO ONpeAensioias Hauajo /cTapT—
KOJIOH/ WJIM KOHEL[ /CTOI—KOI0H/ TPaHCIISLUN N3 omk-4
3) tpoiika nykieotuaos B JJHK OIIK-4 | U160mK-4
4) tpoiika HykneotuoB B PHK N90mk-4
22 | KoHblOramus — 3710:
1) anazor moyioBoro mpoiiecca N1 omk-1
2) aHaJor MOJIOBOrO Ipouecca y 6aktepuii, npu kotopom nepesoc | OIK-1 | U201
FeHETHYECKOro MaTepraa OT OJHOW OaKTEpUH K IPyroi He mpo- N 130mk-1
HCXOJHT
3) aHaJsor moJIoBOro Impolecca y 6akTepui, Ipu KOTOPOM HET
MPSIMOT'O KOHTAKTa MEXIY KIIETKAMHU
4) aHaJoT MOJIOBOTO IMpoliecca y OaKTepuid, Ipyu KOTOPOM MEPEHOC N3 0mk-2
TeHeTUYECKOr0 MaTepralia OT OJIHOM OaKTepHuH K JIPYToif OCy- OIIK-4 | U160rmk-4
IIECTBJISETCS B PE3yJIbTaTe MPSMOTO KOHTAKTa MEKIY HUMH N90mk-4
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23

Kommiemenrapuas IHK (x/IHK) — 31o:

N Tonk-1
1) cunresupyemas xonusa MPHK, cootBercTBytomias onpeneneH- OIK-1 | W20mc1
HOMY T€HY WB0mi1
2) cuntesupyemas uckyccrsenHo konusg MPHK, cootBercTBy!I0-
asi ONpeIeICHHOMY TeHY N30mk-4
3) cunTesupyemas uckyccrseHHo konust MPHK OIIK-4 | U60mk-4
4) MPHK, cooTBeTcTByIOIIast ONPEAEICHHOMY T'€HY N90mk-4
24 | Kocmujsl — 370: U 1omk1
1) HOBBI TUIT BEKTOPOB OIIK-1 | U120mk-1
2) HOBBII THUII BEKTOPOB, COUETAIOUINX B ceOe CBOMCTBO MIa3MHU- U30mk-1
IIbl ¥ BUpYyCa
3) 0coOble BEKTOpPBI N/130mk-4
4) HOBBII TUII BEKTOPOB, 00JIAJAOIINE CBOHCTBOM BHpPYCa OIK-4 | W60ork-4
N190mk-4
25 | "JIunkue KOHObI" — 3TO
1) yaactku JIHK co cnapeHHbIMU a30TUCTBIMH OCHOBAaHUSIMH, e
KOTOpBIE CTPEMSATCA 00bETUHUTHCS 10 IPUHIIMITY KOMIIJIEMEH - Alomc
TapHOCTH OIK-1 | UA20mk1
2) yuactku JIHK ¢ HecnapeHHbIMM a30TUCTBIMU OCHOBAHUSIMU, W80
KOTOpBIE CTPEMSTCS 00BEANHUTHCS IO IPUHLIMITY KOMIIJIEMEH-
TapHOCTH
3) yuactku PHK ¢ HecmapeHHbIMU a30THCTBIMU OCHOBAHUSIMHU,
KOTOpPbIE CTPEMSATCS 00bEIUHUTHCS 10 IPUHLUITY KOMILJIEMEH - U3 0rx-4
TapHOCTH OIIK-4 | U60rik-4
4) y4acTKH XpOMOCOM C HECIapEHHBIMU a30TUCTHIMU OCHOBAHU sI- N190r1x-4
MH, KOTOpBIE CTPEMATCS 00bEAUHUTHCS MO MPUHIUITY KOMILIe-
MEHTapHOCTH
26 | Jlokyc —3T0:
1) MecTOo Ha MOJIEKYJI€ HYKJIEMHOBOW KHCIIOThI, 3AaHUMAEMOE OJ1- N1 omk-1
HUM T€HOM MJIM TPYNIoi 00bIYHO (PYHKIIMOHAIBHO OJIM3KHUX Te- OIIK-1 | U120mk-1
HOB W30mxk-1
2) MeCTO Ha MOJIEKYJIe HyKJIEHHOBOW KHCIIOTHI
3) MecTo Ha MOJIEKyJIe HYKJICMHOBOW KUCIIOThI, 3aHUMAaeMO€ OJ1-
HUM T'€HOM UJIM TPYNION 00BIYHO (PYHKIIMOHAJIBHO AAJIEKHX Ie- N1 30mk-4
HOB OIIK-4 I/II[601‘[[<.4
4) MecTo Ha MOJIeKyJie Oelka, 3aHUMaeMOo€e OHUM F€HOM UM N90mk-4
Irpynmnoi 00bIYHO (QYHKIIMOHATIBHO OJM3KMX I'EHOB
27 | MoJiekyasipHoe KJIOHHPOBAaHHE — 3TO:
1) meTox oO6HapyskeHus MoJieKy1 pekomOnHauTHBIX JJHK U1 omc-1
2) meToj; oOHapyxeHus Mosiekya pekomOonHanTHeIX JJHK, OMK-1 | UT2omk1
Hanpumep, THOPUIHON MIa3MHIbl, TyTEM BKIIOUEHHS YyXKEepoi- U3 0m-1
Hoit /IHK B BekTOpHYIO Mmi1a3Muy/ myTeM pacceBa U BbIpalliBa-
HUSI Ha MUTATEILHOM arape KJIeTok, B kotopsie Takas JIHK Obria
BBeJleHa TpaHchopmanueil. B ciyyae Oakrepuil kaxkas Takas
KJIETKa MPEJCTaBIIsIeT cO00H KIIOH, BCE KJIETKHU KOTOPOIro COJlep-
KaT OJIMHAKOBbIE MOJIEKYJIbl pekomOuHanTHoU JITHK U] 30omk-4
3) meton obHapyxeHus moiekyn JIHK OIIK-4 | N16ork-4
NJ190rik-4

4) MeTo 0OHapyKeHUs MOJIeKyT pekoMOnHaHTHBEIX PHK
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28

IIporomnacr — 3108 N1 onk-1
1) yacTh IIUTOIJIA3MBI, JTUIICHHAS KJIETOYHOW CTCHKHU. OIK-1 | U20mk-1
2) 4yacTh KIETKH, JTUIICHHAS KJIETOYHBIX OPTraHesll. U Bomk-1
3) yacTh UTOMJIA3Mbl, C KJIETOYHOH CTEHKOH.
4) yacTh KJIETKH, JUIICHHAS KJIETOYHOH CTEHKH. U3 ork-4
OIIK-4 | U60mk-4
NJ190rik-4
29 | Maccax — 3T0:
1) mepecaaka kamryca Ha 00OTalIeHHYI0 TOPMOHAMU TTUTATENb- N1 omk-1
HYIO0 cpeny Jaubo st MoaiepKaHus pocta, 1u0o ¢ nenbto uHAyK- | OIIK-1 | U120mk-1
uuu MopdoreHesa. N130mk-1
2) mepecajka Kajuryca Ha 6€3ropMOHaJIbHYIO MUTATENbHYIO CPEIy
1100 11 ToAZIepsKaHus pocTa, TM00 C LEeNblo HHAYKIUHA Mopd o-
reHesa. W TBomca
3) mepecajika KaJulyca Ha CBEXYIO MUTATEIbHYIO Cpeny a0 AJis OMK-4 | UJT60mis
Mo/ Iep KaHus pocTa, MO0 C 1eNIbI0 MHAYKIIMU MopdoreHesa. W90rk4
4) nmepecajaka KaJTyca Ha CBEXKYIO MUTATEIILHYIO CPENy.
30 | Mua3muaa — 37o0:
1) konbueBas monekyna PHK, pennuuupyromascs B KJIeTKax aB- N1 k-1
TOHOMHO OT XPOMOCOMBI. OIIK-1 | U120mk-1
2) xonbreBas monekyia JJHK, pemmnupyroriascs B KJIeTKax aB- U3 0mk-1
TOHOMHO OT XPOMOCOMBI.
3) nuneitnas monekyna JIHK, permmnupyromascs B KJIeTKax aB-
TOHOMHO OT XpPOMOCOMBI. N3 0mx-4
4) Monekyna, perMIUPYIOIascs B KJI€TKax aBTOHOMHO OT XpO- OIIK-4 | U160rmk-4
MOCOMBEL. WJ190rik-4
31 | IIpokapuoTHI —
1) mpocreiinie OTHOKJIETOYHBIE OpTaHU3MbI W ot
2) MpOCTEUIINE HEKICTOYHBIC OpraHH3MbI (bakTepuu, cuHE— OTK-1 | WT20mca
3eJIeHbIE BOJIOPOCIIN ), TeHETUYECKU MaTepraj KOTOPBIX paclo- WBomc1
JI0’KEH B HEOKPYKEHHOM S7IEpHOM MEMOpaHOI HYKIJIEOH 1€
3) npocTeliie MHOIOKJIETOUHbIE OpraHU3Mbl (0aKTEpUH, CHHE—
3eJIeHbIe BOJIOPOCIIN)
4) mpocTeiilre 0THOKIETOUYHbIE OpraHu3Mbl (OaKTepUH, CHHE— N3 0mk-4
3€JICHbIE BOJIOPOCIIH), TEHETUYECKUM MaTepual KOTOPBIX pacio- OIIK-4 | U160rmk-4
JIOKEH B HEOKPYKCHHOM SIIEPHON MEMOPaHOI HYKJICOU 1€ N19%0ormk-4
32 | IIpoaudepanus — 3T0:
1) pa3pactanue TKaHH MyTEeM MEHOTHUYECKOI0 HOBOOOpa30BaHUS WA lork-1
KIIETOK OIIK-1 | U120mk-1
2) pa3pacTaHue TKaHH ITyTEM MUTOTHYECKOI0 HOBOOOpa30BaHHs W/ 30nk1
KJIETOK
3) pa3pacTanue TKaHH N30mk-4
OIIK-4 | U160rk-2

4) HoBOOOpa3oBaHUE KIETOK

N 190ork-4
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33 | [IpomoTop — 3T0:
1) peryasTopHbIil y4acTOK I'eéHa UM IPYIIIbI T€HOB, K KOTOPOMY
npucoenunsercsa pepment PHK—nonumepasa, ocymectBisiomuit N 1onk-1
TPaHCKPUILUIO T€HOB OIIK-1 | U120mk-1
2) CTPYKTYpHBIH Y4aCTOK I'€éHa WJIA IPYIIbI FTEHOB, K KOTOPOMY N3 0mk-1
npucoenuusercs pepment PHK-monmmepasa, ocymiecTBIIsiro pii
TPaHCKPUIILUIO TEHOB
3) peryasTOpHBIN y4acTOK reHa UJIM TPYIIIbI FT€HOB, K KOTOPOMY
npucoenunsercs pepmenT PHK-rpanckpunrasa, ocymiecTBisio- B omcs
KN TPAHCKPUIIUIO TEHOB
4) peryJaTOpHBIM y4acTOK I'€Ha WJIM I'PYMIbl TEHOB, K KOTOPOMY OIIK-4 gﬁgonm
npucoenunsercsa pepment PHK-rupasa, ocymectsisromuit OlK-4
TPaHCKPUIILUIO TEHOB
34 | Pesepraza —3T0: U1 omc-1
1) bepment, orBeuaronumii 3a cuaTe3 PHK Ha maTpune JJHK OIK-1 | W120mc-1
2) dbepment, orBevaronmii 3a cuates JJHK. U Bomk-1
3) dbepmenr.
4) pepment, orBevaromuii 3a cunre3 JJHK na matpune PHK. N3 0rk-4
OIIK-4 | U160rk-4
W90k
35 | Perenepanusi — 3T0:
1) mporecc BOCCTaHOBJIEHUS KJIETKOW yTpaueHHbIX UM MTOBpe- U ot
XKJCHHBIX YacTel OIK-1 | UT20mk-1
2) npoliiecc BOCCTAHOBJIEHUS OPraHW3MOM YTPaueHHbIX UJIU 10- U Bomk1
BPEXJEHHBIX YacTell. B KJI€TOUHON NH)KEHEPUH PACTEHU — Mpo-
1iecc 00pa3oBaHMs 1[€JI0Tr0 PACTEHUS U3 OJHOW KIETKH HIIM Kall-
JYyCHOH KYJIbTYpbI
3) mpoliecc BOCCTAaHOBIIEHHS YTPaueHHBIX UJIU MTOBPEXKIEHHBIX
yacTel opraHusma UJBomk.4
4) mporiecc BOCCTaHOBJIEHUS KJIETKOW MJIM LIEJIBIM OpPraHU3MOM OIIK-4 | UT60rmk-4
YTPayeHHBIX UJIU MOBPEKACHHBIX 4acTeil. B KI1eTOYHON MHKEHe- 90k
pHUM pacTeHUN — Ipolecc 00pa30BaHUs LIEN0r0 PACTEHUS U3 OJ1-
HOM KJIETKM WJIM KaJUTyCHOM KYJIbTYpbI
36 | PexoMOMHADHMS — ITO:
1) oOMEH reHeTH4eCKMM MaTepUaIoM MEXAY ABYMs UCXOIHBIMU
monekynamu JIHK, 3akpenmsitomuii y moToMcTBa HOBbIE KOMOU- W/ oy
HaIUi MPU3HAKOB OHK-1 | U120mk-1
2) oOMeH reHeTHYeCKUM MaTepUaioM MEXAY JABYMs MOJIEKyJIaMu WA3omk-1
JJHK
3) oOMeH reHeTHYeCKUM MaTepUaioM MEXIY 1By Msl HICXOHBIMU
moutekysamu JIHK, mpuBoasnmii k nosIBJIEHUIO y IOTOMCTBA HO-
BBIX KOMOWHAIIMH Mpru3HaKoB. Ha MOJIEKyJIIpHOM YpOBHE Pe3yJib- N3 0mk-4
TATOM PEKOMOWHAIIUHU SIBJISICTCSI 00pa30BaHUE PEKOMOMHAHTHBIX OIIK-4 | U60mK-2
(rubpuansix) JHK N19%0omk-a
4) oOMEeH TeHeTHYEeCKMM MaTepHalioM MEeXAY ABYMs KIIeTKaMu
37 | Permuiukanust — 3To: W omea
1) mporecc caMOBOCIIPOM3BEAEHHS HYKJIEMHOBBIX KMCIOT. Ocy- OITK-1 | MI20mcs

MECTBJIACTCA MYTEM CHHTC3a JOUCPHUX HUTEHN (pCHHI/IK) Ha uc-

N30mk-1
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XOJTHOW MOJIeKyJie (MaTpuIle) U304
2) mporecc caMOBOCIIPOU3BEACHHS HYKJIEMHOBBIX KHCIOT OTIK-4 | U604
3) mporiecc BOCIPOU3BEIEHUS HYKJIEHHOBBIX KHUCIIOT 1904
AN nnAITacs INAUAVAT AU DIV TAUIIADRLI IV FILATTATAY

38 | PecTpuKTa3bl — 3TO: W ot
1) bepmentsi, paspesatomre PHK Ha Gpparmentst B ctporo onpe- | ork-1 | 1 T2omk-1
JIeIEHHBIX MEeCTax B o1
2) pepmenTtsl, paspesaronme JJHK Ha dhparmenTs B cTporo
ONpeeNeHHBIX MECTAX N130mk-4
3) bepmentsl, paspesaromme JIHK Ha GpparmenTsI OlIK-4 | N16omk-4
4) pepmentsl, oTBevaromme 3a yapoenune JJHK N90rk-4

39 | Comarnueckasi THOPUAN3AIMS — ITO: N1 omk-1
1) rubpuau3anus mpu OECIoIOM pa3MHOXKEHHUH. OIIK-1 | UJ20mx-1
2) rubpuausanusi Ipy MOJIOBOM CKPELIMBAaHUH. W30mk-1
3) rubpuausanus JUIUIOUTHBIX OPTaHU3MOB. U30mk4
4) rubpunuzanus B 00X0/1 MOJIOBOTO CKPEIIUBAHUSI. OIIK-4 | U160mk-4

N190mk-4

40 | ComakI0HBI — 3TO
1) perenepaHThl, XapakTepusyrouecs (peHo— U TeHOTUITNYECKH - T ork1
MU U3MEHEHUSIMU B CPAaBHEHUU C PACTEHUSMU — JOHOpaMU OHK-1 | U120rk-1
2) pacTeHus1, XapaKTepU3yIOIUECs TeHOTUITNYECKUMHU U3MEH EHU - U301
SIMU B CPaBHEHUU C PACTEHUSMH — JOHOPAMU
3) pereHepaHThl, TOMyYEHHBIC U3 KAJUTYCHBIX KYJIbTYD, XapaKTe-
pusyonmecs peHo— U TeHOTUIMHNYECKUMU U3MEHEHUSIMU B CPaB- U30mk4
HEHUH C PACTEHUSIMHU — JOHOPAMHU OIIK-4 | N/6ork-4
4) pacTeHHs TONTYYCHHBIC U3 KAJUTYCHBIX KYJIbTYp, XapaKTepU3y- U190mi-4
forecst PeHo— ¥ FreHOTUITMYECKUMU U3MEHEHUSIMU

41 | CTpykTypHas 4acTh reHa — 3TO
1) y4acTok XpoMOCOMBI, HETIOCPEACTBEHHO KOJAUPYIOIUN UH- N1 onk-1
¢opmanuio o crpykrype 6enka uiu PHK OIK-1 | U 20mk-1
2) y4acTOK si/ipa KJIEeTKH, HEMOCPEICTBEHHO KOIUPYIOLIHI HH- N3 0mk-1
dhopmanmio o cTpykType 6enka wiam PHK
3) y4acTOK I'eHa, HEMOCPEACTBEHHO KOAUPYIOIUI HHPOpMALIIO WJBomk4
O CTPYKTYPC KIICTKU OIIK-4 I/II[6OHK-4
4) yyacToK reHa, HEOCPEICTBEHHO KOAUPYIOUIMH HH(OPMALIHIO WUJ190m1k4
o cTpvkType 6enka nan PHK.

42 | CycneH3HOHHAas KYJbTypa — 3TO:
1) BbIpanmBaHue B )KUAKOW MUTATENbHON Cpe/e BO B3BEIICHHOM N1 onk-1
COCTOSIHMH OT/IE€JbHBIX KJIETOK MJIM UX HEO OJIBIINX TPYIII PU OIIK-1 | W (2omk-1
UCIOJIb30BAaHUY alNMapaTypbl, 00ECIeUYnBAOIIECH UX adpaluio U N3 0mk-1
IepeMeIBaHue.
2) BbIpalMBaHUE B KUIKOW MUTATEIbHON CPEE B OCAXKIEHHOM
COCTOSIHMM OTJIE€IbHBIX KJIETOK MJIM UX HEOOJBIINX IPYIII IpU N3 omk-4
MCIIOJIb30BaHUH aNIapaTypsl, 00€CIeUUBAIOIIEH UX adPaLUIO U OIK-4 | W60ork-4
nepeMelInBaHue. N O0rk-4
3) BbIpalllMBaHUE B )KUAKOW MUTATENIbHOU Cpezie BO B3BEILIEHHOM

43 | TOTHIIOTEHTHOCTD — ITO:
1) cBOICTBO KJIETOK peaan30BaTh F'€HETHYECKYI0 HH(POPMAaIIHIO W o
Anpa. OIIK-1 I/Iﬂzgn](.l
2) CBOMCTBO KJIETOK PEaIM30BaTh IeHETHYECKYI0 HHPOPMAITUIO B omca

A1pa, 00eCIeunBaIONIYI0 UX Pa3BUTHE J10 L[EJIOT'0 OpraHu3Ma.
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3) CBOWCTBO KJIETOK PEaTn30BaTh T€HETHYECKYIO HH(POPMAIIIIO

spa, 00ecreunBaroyo ux AudGepeHIInPOBKY U Pa3BUTHE JI0 U30mx-4
IIEJTIOT0 OPraHu3Ma. OIIK-4 | Ul6ork-4
4) CBOMCTBO KJICTOK peali30BaTh ICHETHYCCKYIO HH(POPMAITUIO U904
44 | Tpaucopmanus — 310:
1) mepeHoc reHeTUYECKOM HHPOPMAIIMHA MEXTY KIETKaAaMH U Op- ok
raHU3MaMU C IOMOILBIO BblIEeNeHHOU U3 KiieTok PHK. OIIK-1 | NW120mk-1
2) mepeHoc reHeTHY eCKOl HHPOPMAIINH MEXIY KIETKaMH U Op- U301
raHW3MaMu C MOMOILbIO BblJeeHHOU U3 KieTok JJHK.
3) nepeHoc nHpopMaIuy MEXY KIeTKaMUd U OpraHu3MamH ¢ Mo- U 30omk4
MOIIbIO BhIAENeHHON u3 KieTok JIHK. OIIK-4 | W160rk-4
4) mepeHoc reHeTHYecKoi HH(OopMaK MEXKIY KIETKaMU. U90rk-4
45 | TpaHCreHHbIe OPraHU3Mbl — 3TO OPraHU3MBbI:
1) c mpu3HaKaMu, KOAUPYEMBIMH YY>KYPOAHBIMHU F'€HAMHU, I1epe- WA lork-1
JTaHHBIMU B HUX C IOMOIIBIO T€HHOIN MM KJIETOYHON MH)KEHEPHH OIK-1 | 201
2) ¢ HOBBIMH NTPU3HAKAMH, KOIUPYEMBIMH TyXKYPOIHBIMH I'€Ha- W/30mk-1
MU, TIEPETAaHHBIMU B HUX C TIOMOIIBIO0 TEHHOW WITH KJIETOUYHOU
WHXXEHEPHHI
3) ¢ HOBBIMH MPU3HAKAMH, KOAUPYEMBIMH UY>KYPOIHBIMU T'eHa- W/ 3omk-4
MU, TIEPEIaHHBIMU B HUX C IIOMOIIbIO0 OaKTEPUHU OIIK-4 | N60om-4
4) c HOBBIMH IIPU3HAKAMU, KOJUPYEMBIMHU 4YKYPOAHBIMH T'€Ha- W/ Oork-4
MU, IEPEAHHBIMU B HUX C IOMOILBIO TpaHCchopManuu
46 | TpaHCKPUIIHUS — 3TO
1) mepenuceiBanue" reHeTHYECKON HH(OPMAIIUU CO CTPYKTYPHOMR N1 omk-1
yactu rera Ha matpuuHyto PHK, ocymectBisemoe pepmerHTOM OIIK-1 | U20mx-1
PHK —rupusa W13 0mk-1
2)  "mepenuchiBaHHME" ~ TeHETHMYeCKOH  MHpoOpMalMH  CO
CTPYKTypHOU 4yacTu reHa Ha MatpuuHyro PHK, ocymectBisiemoe
¢depmentom PHK —nonmumepaza N3 0mk-4
3)"mepenucpiBanue" reHeTHYeckoil mHpopMmaruu co ctpykrypHoit | OIIK-4 | U16omk-4
yactu reHa Ha matpuunyio PHK, ocymectBisiemoe ¢pepmenTom N90rik-4
PHK —ronounsomepasa
47 | TpaHcasimms — 3T0: W1
1) cunres 6enxa Ha Matpunie M—PHK, ocymectsusercs B uuro- Aloris
OIIK-1 | U120mk1
rJa3zMe
2) cunres Oenka Ha Matpuue JIHK, ocymectBisercsa Ha puboco- NA3omc
Max W3
3) cunres 6enka Ha Mmatpunie M—PHK, ocymiectBisiercs B kieTke OIK-4 I/IH 6OHK'4
4) cuntes Oenka Ha Matpurie M—PHK, ocymectBisercs na pu6o- Hborc-4
comax 1/ Bonk-4
48 | Tpaucopmauus — 310:
1) mepeHoc reHeTnuecKoil nHPOPMaUK MEXKIY KIETKAMH U OP- Wlonk1
raHu3MaMu ¢ IIOMOIIBIO BhIAEIeHHON 13 KieTok JJHK OIIK-1 | U120mk-1
2) epeHoc TeHeTHIecKol HH(GOPMALUE MEXTy KIETKaMU N3 0mk-1
3) nepeHoc reHeTnYecKo MHPOPMALIUU MEXAY KJIEeTKaMH U Op-
raHW3MaMU C ITOMOIIBIO BbIIEIeHHON u3 kietok PHK U Bonk.4
4) mepeHoC reHeTH4ecKoi NH(OopMaIK MEXy KJIETKaMU U Op- OIIK-4 | U160mk4

TaHU3MaMHU C IIOMOIIBIO BBIJICICHHOI'O U3 KICTOK (bepMeHTa

N190nk-4
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49 | TpaHcreHHbIe pacTeHHUs — ITO:

1) opranu3mbl, IOJIy4YE€HHBIE B pE3yIbTaTe PEKOHCTPYKIIMH Opra- WU o1

HU3MA OIIK-1 | U120mk-1

2) opraHu3MBbl, TIOJIYUYE€HHBIE B PE3yJIbTaTe PEKOHCTPYKIIUU T€HO- W/30mk-1

Ma

3) opraHu3Mbl, IOJIyYE€HHBIE B pE3YyJIbTaTe PEKOHCTPYKIIMH XPO- W/ 3omk-4

MOCOM OIIK-4 | U60mk-4

4) opraHu3MBbI, TIOJTYUYE€HHBIE B PE3yJIbTaTe PEKOHCTPYKIIUH SApa U Oonk-4
50 | ®duToropmMoHbI — 3TO:

1) XuMUYECKUE COCTUHECHHS, KOTOPBIC BBIIETSIOTCS B MUKPOKO- W o

JMMECTBAX B OZIHOM 4aCTH PaCTEHNs, TPAHCTIOPTHPYIOTCS B APy - OITK-1 | U201

THE €r0 YacTH, T/Ie IPOSBIISIOT PEryJupyrolee e CTBUE Ha TIPO- WIBomc

LIECCHI pOCTa U Pa3BUTHSL.

2) XUMUYECKHE COSTMHEHUS, KOTOPBIE BBIJIETSIOTCS B MAKPOKO-

JMYECTBAX B OAHOW YaCTH PaCTECHHUS, TPaHCIIOPTUPYIOTCS B APY- o4

THE ero 4acTu, T MPOSBIAIOT pPEryIupyrollee AeicTBUE Ha TPO-

LIECCHI pOCTA U pa3BI/FTH51. PR OTIK-4 EHSOHK"‘

3) XUMHUYECKUE COSAMHEHHUSI, KOTOpPbIE MOTPEOIIAIOTCS B MUKPO- Mor4
51 | IuTomIaZsMoH — 3T0: Wlomk1

1) METOXOHIPHAITBHBIA T€HOM IIMTOIJIa3MBl. OIIK-1 | U120mk1

2) MUTOXOHIpUATILHBINA U XJIOPOIJIACTHBINA T'€HOMBI ITUTOIJIA3MBI. N3 ame

3) XJIOpOMNIACTHBIHA F€HOM LUTOIIA3MBI. N3 ork-4

OIIK-4

4) reHOM LUTOIIA3MBl. ggfomu
52 | mopux — 310"

1) IpOLYKT CIUSIHUS KJIETOK U o1

2) NPOJLYKT CIAMSHUS KJIETOK, KOTrAa THOpHUT HACIIEAYET SJIpO OJ1- OIK-1 | U1 20mk-1

HOT'O POJIUTENIS, a IUTOIIIaA3MOH — JIMOO JPYrOro POAUTEIS, TUO0 N30mk-1

000MX poUTENCH.

3) IPOYKT CINMUSHUSA KJIETOK, KOT/1a THOPUT HACJIEAYET siipa 000- W13 0mx-4

WX poauTenen OIIK-4 | U160rk-2

4) IPOJIYKT CIAMSIHUS KJIETOK, MTOTYYEHHBIA MPU THOPUIN3AINH N190r1k-4
53 | llltamm — 3710 :

1) COBOKYNHOCTh pacTeHU, UMEIOIUX 001Iee MPOUCXOKIECHUE U U onk-1

XapaKTepU3yIOIUXCS OAMHAKOBBIMU yCTONYHMBBIMU MPU3HAKAM OIK-1 | UT20m-1

2) COBOKYITHOCTh OaKTEpPHUAIIbHBIX KJIETOK, BHPYCOB, KJIIETOUHBIX UJBomk1

JMHUN KUBOTHBIX WM PACTEHUN, UMEIOIIKX 00I1lee Ipouc-

XOXKJICHUE U XapaKTePU3YIOIMNXCS OTMHAKOBBIMU YCTONYHBBIMHU

pU3HAKAMU § U30mmic4

3) COBOKYNHOCTbL OaKTepHallbHBIX KJIETOK, UM PACTEHUH, UMEIO- | OT[K-4 | U T60r1K-4

KX 001IIee TPOUCXOXKICHNUE U XapaKTEPU3YIOIIUXCS OAMHAKO- U904

BBIMHU yCTOWYUBBIMU TTPU3HAKAMHU

OMOpPHOKYJILTYPa — 3TO: N1 onk
94 | 1) KynbTypa U30JIMPOBAaHHBIX 3apOAbILIEH OIIK-1 | U20mx-1

2) KyJIbTypa W30JUPOBAHHBIX YHI0CIEPMOB N3 0mk-1

3) KyJIbTypa U30JMPOBAHHBIX CEMSIIOUEK B ok

4) BBIPAIMBAHKC TBUIBLEI HA HCKYCCTBCHHOM MUTATEIBHOM CPeNC | OTK-4 | 1 T6orc.4

N 190rk-4
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55 | Dkcnpeccusi reHOB — 3TO:
1) mporecc, B pe3ybTaTe KOTOPOTO 3aKOJMPOBAHHAS B T€HE WH- W 1omk-1
dbopmanus Oyner nepenucana Ha M—PHK u TpanciupoBana Ha OIIK-1 | U20mk-1
6enok W13 0mx1
2) mporiecc, B pe3yJibTaTe KOTOPOro 3aKOIMPOBAaHHAs B T€HE UH-
dopmarnus Oyzaer nepenucana Ha M—PHK
3) mpotiecc, B pe3ybTaTe KOTOPOTO 3aKOIMPOBAHHAS B SIPE N3 0mK-4
kieTkn nHdopmanus Oyner nepenucana Ha M—PHK u Tpancmupo- | OIIK-4 | U160rk.4
BaHa Ha OeJIoK N190r1k-4
4) mporiecc, B pe3yJibTaTe KOTOPOro 3aK0IMPOBaHHAs B XpOMOCO-
56 | Bo3HHKHOBeHHE FreHOMUKH KaK HAYYHOH JUCHUILIHHBI CTAJIO U onk-1
BO3MO:KHBIM MOCJIE: OIIK-1 | U20mk-1
1) ycranosnenus crpyktypsl JTHK; UJBomk1
2) co31aHus KOHIICTIIIK I'eHa;
3) mudepeHnanuy peryaaTOPHBIX H CTPYKTYPHBIX y4acTKOB N3 omk-4
reHa; OIIK-4 | U160rk-4
4) MOJIHOr0 CEKBEHUPOBAHMS T€HOMA Y Psia OPraHU3MOB. N190mk-4
57 | CylecTBeHHOCTh I'eHa Y MaTOreHHOr0 OPraHu3Ma - Koaupye- N1 omx-1
MBbIii TeHOM NPOAYKT HE0OX0AUM: OIK-1 W20rmxk-1
1) ny1st pa3MHOXKEHHUS KIICTKH; B
2) U1t TOJAEPKAHUS KUZHEICSI TEIIbHOCTH; N3 0mx-4
3) U1t UHBa3UH B TKaHU; OIIK-4 | U160r1K-4
4) nst ”HAKTUBAIIUY AHTUMUKPOOHOTO BEIIIECTBA. W190r1x-4
58 | lsisi moJry4eHusi MPOTOILIACTOB U3 KJIETOK IPHOOB HCI0JIb3Y- N 1onk-1
ercs: OIK-1 | 2o
1) mu3onum B
2) TpUICUH U304
3) «yIUTOUHEIH pepMeHT OIIK-4 | U16ork-4
4) nericux U90rik-4
59 | [lns momydeHus MpOTOIIACTOB M3 OaKTepraIbHBIX KIETOK HC-
HOIB3YETCS: W onk1
1) mu3omum OIIK-1 | U20mk-1
2) «yIUTOYHBIN pepMEHT N3 omk-1
3) TpurncuH
4) manavuH B 0mk4
OIIK-4 | Ud60rk-2
N90mnk-4
60 | O6beqUHEeHNE TEHOMOB KJIETOK Pa3HBIX BUIOB U POJI0B BO3- W 1omxk-1
MO?KHO NPH COMATHYECKOW TMOPUIM3AIUH: OIIK-1 | U120mk1
1) TosIbKO B IPUPOJHBIX YCIOBUSIX; N3 ammx.
2) TOJBbKO B HCKYCCTBEHHBIX YCIIOBUSX; U3 0mk4
3) B IPUPOJHBIX U UCKYCCTBEHHBIX yCIOBHSIX OITK-4 | UT60omic-4
N 190rk-4
61 | [IpeumyecTBAMH reHHO-HHKEHEPHOT0 UHCYJIMHA SIBJISIKOTCS: N 1onk-1
1) BBICOKast aKTUBHOCTB; OIIK-1 | U/120mk-1
2) MeHbIIIas aJNIePreHHOCTh; N3 0mmes
3) MeHbIIasi TOKCHYHOCTb; W13 0mx-4
4) Gonpiiasi CTAOUITBHOCTb. OIIK-4 | U160rmk-4

N190nk-4
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62 | [IpeumyuecTBa MOJTy4YeHUsI BUAOCTENMPUYECKUX [IJIsI YeT0- N 1lomnk-1
BeKa 0eJIKOB MyTeM MUKPOOHOJOTHYECKOI0 CHHTE3Aa: OIIK-1 N20mk-1
1) nmpocToTa 060pynOBaHMS; A2 e
2) 5KOHOMHYHOCTE; N3 ork-4
3) orcyrcTBHE NEDULIHUTHOTO CHIPBSL; OIIK-4 | U16orik-4
4) cHATHE 3TUYECKUX MTPOOIIEM. NO0nk-4
63 | PaspadoTaHHasi TEXHOJIOTHUS NMOJyYeHHsS] PeKOMOMHAHTHOTO OIK-1 N1 onk-1
3PUTPONOITHHA OCHOBAHA HA IKCIIPECCUM I'eHA: N20mk-1
1) B knerkax OakTepuii;
2) B KJIETKaX JPOIKIKEH N3 ork-4
3) B KJIETKaX PacTeHHUI; OIIK-4 | U160rik-4
4) B KyJIbTYpE )KUBOTHBIX KJIETOK. N190rmk-4
64 | Ilpu oueHKe KauecTBa T'€HHO-MHKEHEPHOI'0 HHCYJIMHA TpedyeTcs N1 omx-1
yIeasITh 0COOEHHO OoJbIllee BHUMaHNE TECTY Ha: OIK-1 | U/120m¢1
1) crepunbHOCTS; 1112
2) TOKCUYHOCTb, U304
3) aJIepreHHOCTh; OIIK-4 | U160mk-s
4) MUpPOTreHHOCT. U190mx-4
65 | CurnanbHasi TPAHCAYKIHSA: Wlonk1
1) nepenaua curHana oT KJI€TOUYHOH MeMOPaHbI HAa FEHOM; OIK-1 | U201
2) vHAIHKAIUS OCJTKOBOTO CHHTE3a; 17/ 81 R PNCHI
3) mocTrpaHCIAIMOHHBIC U3MEHEHUS OClIKa; N3 0mk-4
4) BbIJICTICHHUE JINTUYECKUX (DEPMEHTOB. OIIK-4 | U60mk-4
N 90mk-4
66 | Tpancdepasnl oCyIIECTBISAIOT: Wl onk1
1) xaTanu3 OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA; OINK-1 N20mk-1
2) mepeHoC PYHKIIMOHAIBHBIX I'PYIIIT HA MOJIEKYJTY BOJBI;
3) KaTanM3 peakuii MPUCOSANHEHHS 10 ABOWHBIM CBSI35IM; WB0rmk4
4) katanu3 peakuuii nepeHoca QyHKLIMOHAIBHBIX TPy Ha CyO- OTK-4 | Wl6omca
cTpar. W90mk.2
67 | MueHb0 1Jisl PU3HYECKUX H XMMHYECKHUX MYTareHoB B N1 omk
KJIeTKe 0000 bEKTOB SIBJISTIOTCS: OIIK-1 | U120mk-1
1) AHK; N3 0mk-1
2) IHK-monumepasa;
3) PHK-nonumepa3a; U304
4) pubocoma; OLK-4 | UMl6orik-4
N90mk-4
68 | IlonsiTHe «JIHNKHE KOHI[bI» MPHUMEHUTEJIbHO K TeHeTHYEeCKOi N1 omk-1
MHIKEHEPUH OTPAKAET: OIK-1 | M2k
1) koMIIEeMEeHTapHOCTh HYKJICOTUIHBIX TTOCIIEA0BATEILHOCTEH; A2
2) B3aUMOJICH CTBHE HYKJIIGMHOBBIX KUCIIOT U THUCTOHOB;
3) pearupoBanue Apyr ¢ Apyrom SH-rpymm ¢ o6pazoBanuem au- W/ 30rk-4
Cyb(UIHBIX CBA3CH; OIIK-4 | U604
NJ190rik-4

4) runpoobHOE B3aUMO/IeHCTBHE JIUITHIOB.
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69 | depMeHT JHMra3a CNOJIb3yeTCsl B FeHeTHYECKOH HHIKeHePUH
MOCKOJIbKY: U o1
1) ckperuisieT BEKTOp ¢ 000I0UKOM KIETKH XO035IMHA; OINK-1 | W20m-1
2) KaTalIu3upyeT BKIIOUEHUE BEKTOPA B XpPOMOCOMY KJIETOK XO- N3 omk1
35IMHA;
3) KaTanM3upyeT KOBAJIEHTHOE CBS3BIBAHUE YTJIEBOIHO-
tdochopuoit ienu JIHK rena ¢ JIHK BekTopa;
4) kaTtaau3upyeT 3aMbIKAaHUE TTENTHIHBIX MOCTUKOB B TENITH/I0- U 30mx-4
TJIMKAHE KJICTOYHON CTEHKH. OIIK-4 | U604
N90nk-4
70 | BHOTEXHOJIOTY «TeH-MapKep» He00X0anuM: W omct
a) JUIA TOBBIIIEHUS! aKTUBHOCTH PEKOMOMHAHTA; 3
6)) 1Uist 00pa3oBaHus KOMneTeHTiblx KJIETOK XO35MHa; OTK-1 gﬁgom@l
B) 17151 MOAM(UKALIMK MECTa B3aUMOAEHCTBHSI pECTPUKTA3 € CyO- ot
CTpaToM;
r) U1 0TOOpa peKOMOMHAHTOB. U3 0mic-4
OIIK-4 | Ud60mKk-4
N90mk-4
71 | BekTOp Ha OCHOBE IUIA3MU/AbI MPEANOYTHTEIbHEH BEeKTOpa Ha N1 omk-1
ocHogBe (parosoii JIHK 6.1aronaps: OIIK-1 | U120mk-1
1) 6onbiIOMY pasmepy; N1 30mnk-1
2) MEHbIIIEH TOKCUYHOCTH;
3) GosIblIIeli YaCTOTHI BKIIIOUEHHS; N/130mk-4
4) OTCYTCTBUS TU3MCA KIIETKH XO3UHA. OIIK-4 | U/6ork-4
N 190ork-4
72 | TIpeuMyIeCTBO PACTUTEIBLHOIO ChIPbsI, MOJY42€MOIr0 MPH VI o
BLIPAIMBAHIN KYILTYP KICTOK Mepel CHIPbeM, MOIY aeMbIM | o1 | 10 o
U3 IVIAHTAUMOHHBIX WM JTMKOPACTYIUX PACTEHUIi: W Bomer
1) GonbIIast KOHIIEHTpAIIHSI IIEJIEBOTO MPOTYKTA;
2) MeHbIIIasi CTOMMOCTB;
3) CTaHAAapTHOCTB;
4) GoJiee MPOCTOE U3BJICUCHUE I[ETIEBOTO MPOIYKTA. U304
OIIK-4 | U60mk-4
N90mk-4
73 | AyKCHHBI — TEPMHH, 10 KOTOPHIM 00beIHHAIOTCS crenudu-
YeCKHe CTUMYJISITOPBI PoCTa: Wlonk1
1) pacTuTenbHBIX TKAHEH OIIK-1 | U120mK-1
2) aKTUHOMMIIETOB; N/ 30mk-1
3) )KUBOTHBIX TKaHEH;
4) sybakTepuil. OTIK-4 N3 0mnk-4
N J160rK-4
74 | llenb ceKBEHUPOBAHUSI TEHOMA — YCTAHOBJICHHE: T omic1
1) pazmepoB renoma OMK-1 | UT20omk1

2) mocye10BaTeNbHOCTH HYKICOTH OB

N30mk-1
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3) conepxkanus A-T 1) coorHomenuss A-T/I'L] map HyKJI€OTHI0B

4) uzmeHeHus MeTabonm3mMa N3 0mk-4
OIIK-4 | Ud60mk-4
N19%0ork-4
75 | BHOTEXHOJIOTHS — 3TO... nel
. OIK-1
1) u3ydyenne OMOIOrNIECKON aKTUBHOCTH JIEKAPCTBEHHOT O PACTH-
) 13y p p OIK-1 | W 20mk-1
TEJILHOTO CBHIPhS
. W13 0mk-1
2) UCIIOIb30BaHUE KYJIBTYP KICTOK, OAKTePUH, JKUBOTHBIX, pac-
TEHH, 00€CIICUNBAIOIINX CHHTE3 CIICNU(DUISCKUX BEIICCTB
3) pa3paboTKa HOBBIX JIEKAPCTBEHHBIX (POPM IPENapaToB ¢ IMO-
MOIIBIO KUBBIX CUCTEM
4 - . N3 ork-4
) U3y4eHHE 3aBUCHMOCTH «CTPYKTYpa-3(PeKT» B NEHCTBHUH JIe- OIK-4 | U60ma
KapCTBEHHBIX CPEJICTB Y904
1) CHHTE3 HOBBIX JIEKAPCTBEHHBIX IIPEMapaToOB U U3yUYEeHHUE HX
CBOMCTB
76 | Ilocsieq0BaTEIbLHOCTD CTAAHIT OHOTEXHOJIOTHYECKOI0 MpoIlec-
ca: N Tonk-1
1) 06paGoTKa IeIeBOro MPoAYKTa, 06pabotka chipbst, pepmenta- | OIK-1 | M20mk-1
1M U Guorpancdopmanus N3 0mnk-1
2) buorpanchopmarus, pepmenTaiys, 00padoTKa ChIpbs U IejIe-
BOT'O MPOJYKTA
3) ucxonnas o0paboTKa ChIpbs, hepMeHTalus, GuotTpancdopma- U30mk4
1M, KoHeuHas 06paboTKa 1eI1eBOro NPoayKTa OlIK-4 | N160mk-4
N190nk-4
77 | BOMOTEXHOJIOTHU MOHSIITHIO «OM000BEKT» COOTBETCTBYET CJIe-
AyIoLIee onpeneaeHune: W 1omk-1
1) opranusm, Ha KOTOPOM HCHBITHIBAIOT HOBbIe BAB OIIK-1 | U120mK-1
2) OpraHU3MbI, BBI3BIBAIOIINE MUKPOOHYIO KOHTAMUHAIUIO TEX- N 30mk-1
HOJIOTHYECKOT0 000PYIOBaHHS
3) bepMeHT, HCTIOIb3yEeMBIH JIJIsi TEHHO-MHKEHEPHBIX MTPOIIECCOB
4) opranusm, npoayuupymomuit BAB 1) pepMenT, ucnonb3yemsiii I3
B JICYE€OHBIX LICIISAX H3ork-4
OIIK-4 | Ud60mKk-4
NJ90mk-4
78 | OTan4yuTeJbHBbIE 0CO0EHHOCTH MPOKAPHOTHYECKOM KIIETKH: N 1lomnk-1
1) maunebrit pazmep OIlK-1 N120mk-1
2) Ha;m4ue sapa 1701 R PNSP
3) Hanu4Ke CyOKIETOYHBIX OPraHel N3 0rx-4
4) MHOTOCTIOMHAS KJIETOYHAs CTEHKA OIIK-4 | U160mk-4
NJ190rik-4
79 | IIpokapHoOTHI — 3TO ... 1 N1 onk-1
1) xpynHbIe IO pa3Mepy MHOTOKJIETOUHBIE CTPYKTYPBbI, HE CO- OIIK- N120mnk-1

IITIND
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JepKallye opraHesut
2) HeOounpue kieTku ¢ nuroniaazmatuaeckoit JJHK, xapakrepu-

3YIOIMECS OTCYTCTBHEM OpPraHeIL 4 HHEOHK"‘
3) HeOobIINE KIETKH, OKPYKEHHbIE PUTHAHOMN KJIETOUHOM CTEeH- OTIK- gﬁ 98$_2
KO, XapaKTepu3yrIIHecs OTCYTCTBUEM OpraHelll U HaTUYUueM
JAHK B nuronmasme
I'ennasi nH:KeHEPUS — 3TO ...: N1 omxk-1
OIIK-1 | U120mk-1
1) MeTon, OCHOBaHHBIN Ha BBIACICHUN U KYJIbTUBUPOBAHUU TKa- N3 0mk-1
HEl 1 KJIETOK BBICIINX OPTaHH3MOB
2) u3menenue nepsuaHoi cTpyktypsl JIHK B KoHKpeTHOM yuacT- | oyyg.gq | AH3o0mk4
80 | ke, 4TO, B KOHEUHOM CYETE, MPUBOJIUT K U3MEHEHHIO (DeHOTHIIA N160mmc.a
OMOJIOTUYECKOT0 00BbEKTa, HCIOJIB3YEMOT'0 B OMOTEXHOJIOTHY €-
CKHUX Tpoleccax U3 0rmx-4
3) MeTox co3maHus peKOMOMHAHTHBIX Wi THOpuaHbIX JJHK OIIK-4 | U60mk-4
NJ190mk-4
81 | llna3muaa — 370 ...:
1) onpeenieH b MTaMM KUIIEYHOU MAJIOYKH, HCIOJIb3YEeMbIH W 1omxk-1
IS OMOTEXHOIOIrMYECKUX LIeIer OIIK-1 | U20mK-1
2) konbrieoOpasnas mosnekyny JJHK - BHeXpoMOCOMHBIN 1eMeHT N1 30mnk-1
reHeTH4YecKoi nH(popMaluu
3) yuactok uenu PHK, Hecynmii nadopmanuio o cTpykType reHa N3 0mk-4
') BUPYC, PAa3MHOXKAFOIIMICS B IIUTOIIaA3ME MUKPOOHOW KJICTKH OIIK-4 | U]1601k-4
4)JJHK B xnerku 6akrepuit N190mk-4
82 | OT6op TpaHCcHOPMHPOBAHHBIX KJIETOK, COMAEPKAIUX PEKOM- U ok
ounnanTHywo JTHK (rudpuanyro niasmuay) npoBoasT: OTK-1 | U120mk-1
1) TecTupoBaHMEM Ha PE3UCTEHTHOCTh K Pa3JIMYHON TEMITEpaType U301
2) TeCTUPOBAHUEM Ha PE3UCTEHTHOCTH K ONPE/ICICHHBIM aHTH -
OMOTHKaM
3) 10 CIOCOOHOCTH OKPAIIMBATHCS T'€MATOKCUIHHOM N3 0rk-4
4) mo MOp(OJOruuecKUM MPU3HAKAM 1) 10 CKOPOCTH POCTA U OIIK-4 | W160rmk-4
Pa3sMHOXKEHHUS N190rk-4
83 | OTiIMYUTEIbHbIE 0CO0EHHOCTH IYKAPHOTHYECKOI KIEeTKH: N1 ok
1) 6onbmIoi pazmep OIlK-1 W20mxk-1
2) OTCYTCTBHE sijpa 1 D] RV
3) purujiHas Kj1eTo4yHas CTeHKa N3 0mk-4
4) oTCYTCTBUE CyOKJIETOYHBIX OpraHes OIIK-4 | U160mk-4
N19%0ork-4
84 | DykapHoTBI — 37O ... N1 omk-1
1) xpynHbIe 0 pa3Mepy MHOIOKJIETOUHBIE CTPYKTYpPHI, coxepxka- | OIIK-1 | U120mk-1
I[1e opraHeisl U Xxpomocomuyro JJHK W30mnk-1
2) HeOonpIue KJIeTku ¢ xpomocomHoi JIHK, xapakrepusyronm-
€Csl OTCYTCTBUEM OPTaHeIIT
3) HeOobIINE KIETKH, OKPYKEHHbIE PUTHIHOMN KIETOUHOM CTEeH- W3 ork-4
KOH, XapaKTepU3YyIOUIMECS OTCYTCTBUEM OPraHesll U HaJIM4ueM OIIK-4 gﬁgomM
OTIK-4

xpomocoMHoi JJTHK
4) HeGonpIme KIETKH, OKpYKEHHbIe MeMOpaHoii u3 docdomnu-
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85 | Saccharomyces cerevisiae —
1) npokapuoTtuueckuit ananor E.coli, sBisronuiicss MOAenbio st U Lok
W3yUYCHHS KJIETOK YeJIOBEKa OIK-1 | 201
2) sykapuotnyeckuii ananor E.coli, siBistronuiicst Moaesnbio s W/ 30nk1
U3yUEHUS KIETOK YeIOBeKa
N3 orik-4
OIIK-4 | U60rk-4
N 190rk-4
86 | Myrauuu — 3710 ...:
1) meTon, OCHOBaHHBIN Ha BBIJEIEHNUN U KyJIbTUBUPOBAHUHU TKA-
HEH U KJIETOK BBICIIMX MHOT OKJIETOUYHBIX OPraHH3MOB U ok
2) m3meHenue mepBuuHOi cTpykTyphl JIHK B KOHKpeTHOM €€ | OIK-1 | U20mc1
y4acTKe, 4YTO, B KOHEYHOM CueTe, NPUBOAUT K H3MEHEHHIO U Bomk-1
¢eHotuna  OMOJOrMYECKOrO0  OOBEKTa, HUCIOJIb3YyEMOro B
OMOTEXHOJIOTHYECKUX ITpoLIeccax
3) MeTox co3maHusl peKOMOMHAHTHBIX Win THOpuaHbIX JTHK
N3 ork-4
OIIK-4 | U60rik-4
W190nk-4
87 | KieTouHasi HH:KeHePHSs — 3TO ...: N1 omx-1
1) MmeTon, OCHOBaHHBIN HA BBIJICICHUH U KYJIbTUBUPOBAHUM TKa- OIIK-1 | U120mk-1
HEH U KJIETOK BBICIINX MHOIOKJIETOYHBIX OPraHU3MOB W3 0mxk-1
2) usMeHeHue nepBudHoi cTpykTypsl JJHK B koHKpeTHOM ee
y4acTKe, YTO, B KOHEUHOM CUeTe, IPUBOAUT K U3MEHEHUIO (peHo-
THIIa GMOJOTUYECKOTO 00BHEKTA, UCIIOIB3YEMOr0 B OMOTEXHOJIO- N/130mk-4
TUYECKUX MpoIeccax OIIK-4 | U160mK-4
3) MeTo] co3aHus PeKOMOMHAHTHBIX Wil ruOpuaHbix JJHK N90rik-4
88 | IMpouecc M3roToB/JIeHUS Tr€HHO-MHKEHEPHBIX MPENapaToB
BKJIIOYAeT:
1) xonupoBaHue TeHa YelloBeKa, OTBETCTBEHHOI'O 32 CHHTE3 He00- UL omcs
OIIK-1 | U120mk-1
XOAMMOTI'0 IIPOAYKTa B omc
2) Momu(UKAINIO TCHETHYECKOTO arapaTa 00JILHOTO ISl YBEIH -
YeHUsI OMOCHHTE3a HEOOXOANMBIX ITPOYKTOB
3) BHenpeHue MUKpoOHOH KiieTku ¢ pekomOnHanTHoi JIHK B
OpraHu3M YeloBeKa
4) KyJIbTUBUPOBAHHE U BbIICTICHHE MUKPOOHBIX KIIETOK C PEKOM- U30mk4
ounantHeiME [JHK OIK-4 | U6ork-4
1) BHEJJPEHHU € YEJIOBEYECKOI0 I'eHa B IIa3MUly MUKPOOHOM KJIeT- U194
KH
89 | TpeooBanus k Bektopam JJHK:
1) oTcyTcTBUE caiiTa peCTPUKIIMHU, B KOTOPBIH OCYIIECTBICHA W oma
BZCTgBKa } OIIK-1 | U120mk-1
) GoJb1IOM pa3mep 3o

3) BugoCHeUpUIHOCTH
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4) HaJIM4IUC CCICKTUBHBIX T'CHCTHYCCKUX MAPKEPOB AJIA UACHTHU-

(uKanUK PENUITUEHTHBIX KJIETOK, HECYIIMX PEKOMOMHAHTHYIO N3 ork-4
JTHK OIIK-4 | Ud60mk-4
N190mk-4
90 | CnocoObl BBeIeHHST KJIOHUPOBAHHBIX FT€HOB B COMAaTHYECKHE W 1omxk-1
KJEeTKHU: OIIK-1 | U120mK-1
1) MuKpouHbBEKIIUU N3 0mk-1
2) C TOMOIIBI0 XUMHUYECKHUX PEareHTOB, U3MEHIOLINX MPOHHUIIA-
€MOCTb MeEMOpaH U Bork-4
3) ¢ MOMOIIIBI0 JHTIOCOM, «TeHen» SPUTPOLUTOB ) OTIK-4 | U160k
4) sKCTpakopropalibHON 00pabOTKONM XPOMOCOM OaKTepHaTbHON U90r1k-4
KJIETKH
91 | MpeumyuecTBa GMOTEXHOJOTHYECKOTO MPOU3BOICTBA OPra-
HHYECKHUX NPOAYKTOB Nepea XUMHYEeCKHUMHU METOAaMH CHHTe- U o1
3a: OIIK-1 | W(2omk-1
1) cunTE3 1ENeBOro MPOAYKTa B BUJIE CIIOXKHON CMECH U3 omx-1
2) Hecienu(pUIHOCTH
3) HE3HAUYHUTEIHHBINA BBIXO/I LIEJIEBOT'0 MPOIYKTA 304
4) BOBMOXKHOCTb MOJTYYCHUS YUCTHIX H30MEPOB OIK-4 | Wl60mca
N190ork-4
92 | IlpupoaHbIe CHIBOPOTKH BHOCAT B MIUTATeJIbHbIE CPe/IbI C Iie-
JABIO: N Tonk-1
1) nopaepKkaHust OCMOTUYECKOIO JIABJIEHHS B KJIETKE OIIK-1 | U20mk-1
2) mpeaoXpaHeHUs KIETOK OT MOBPEXKICHUS N3 0mk-1
3) yCHIIeHHsI SHEPTeTUYECKUX MTPOI[ECCOB B KIIETKE
N3 0mx-
OIIK-4 I[ OIIK-4
N 60rk-4
N190ork-4
93 | Heanb cTepuiM3aluH TEXHOJOTHYECKOTO BO3/IyXa: W o
1) pa3pyuienue GakTepralbHbIX CIIOP OTK-1 | WM20mca
2) crabunu3anyst Ka4eCTBEHHOTO ¥ KOJIMYECTBEHHOT'O COCTaBa I3
3) obecnieueHme JbIXaHNUsT MUKPOOPTaHU3MOB-0M000HEKTOB ort
W13 orik-4
OIIK-4 | U160mK-4
N90mk-4
94 | Ilo xapakTepy KyJIbTHBHPOBAHMS NPOIYLIEHTA ONOCHHTETH- N lonk-1
YyecKHil mpouecc moapasaeasioT Ha: OIIK-1 | U120mK-1
1) nepuoanueckuii, MoJIyrnepuoIu4ecKii, HeNpepbIBHBIN, OTHEM- N1 30mk-1
HO-JIOJIUBHOU
2) OBEPXHOCTHBIN U IITyOMHHBIN U304
OIIK-4 | U160mK-4

N 190ork-4
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95 | Ha ckopocTh pa3MHOKEHHSI MUKPOOPTraHU3MOB-0H000bEKTOB W
B 00JIbIIEN CTeneHH BJIUSET: Alon
1 . OIIK-1 | U120mk-1

) TemMIiepaTypa KyJabTypalbHON CpeIIbI Ahe
2) cTereHb a’dpaIyy Cpesbl OIK-1

3) KOHIIEHTpalHsl TUMUTHPYIOIIETo cybcTpaTa
4) pH cpenbl

N/ 3ork-4
OIIK-4 | U60mKk-4
N190ork-4
96 | BropuuHbie MeTa00JUThI CHHTE3HPYIOTCS (B 60JIbIIEM KOJIH- U ok
yecTBe): OIIK-1 | U120mk-1
1) B nar-gase; UJBork1

2) B (paze yCKOPEHHOTO POCTa; T
3) B norapudmuyeckon dase; OTIK-4 OTIK-4
) W/160mk-4

4) B daze 3aMeIIICHHOT O POCTA; 1o
97 | Tlepnoauueckoe 106aB/ieHHe CYyOCTPaTAa IPUBOAUT: N 1lomnk-1
1) x yniuHeHuto Jar-gasbl OIIK-1 | U120mk-1
2) X yIITMHEHUIO (a3bl OTMHPAHS W3 0mxk-1
3) K yKopoueHHIo (ha3bl OTMUPAHUS U304
4) X yAJIMHEHUIO SKCIOHEHIMAIBHOMN (a3bl OIIK-4 | U160mK-4
NJ190nk-4
98 | Lesnb CTEPUIN3ANMHE MUTATEILHBIX CPE/L: N1 onk
1) pa3pyuienue 6akTepraIbHBIX CIIOP OIK-1 N120mnk-1

2) crabunau3anus Ka4YeCTBEHHOT0 U KOJMYECTBEHHOT 0 COCTaBa S,
W13 0mk-4

3) obecnieueHre AbIXaHUSI MUKPOOPTaHU3MOB-0M000HEKTOB OIlK-4
N160mk-4
99 | Cnoco06bI cTepuiin3anuu GUIbTPOB, NPUMEHsIEMbIX JIJIsI N1 ok
0YMCTKH TeXHOJIOTHYeCKOro BO3IyXa: OIIK-1 | U120mk-1
1) narpeBanue N3 ammes
2) 06paboTKa ropsauM mapomM N 30rk-4
3) paamarus B MajbIX J103aX OIIK-4 | U]160mk-4
N90rik-4
100 | IInTaTeabHbIe CPeIbl CTEPUIH3YIOT: 1ok
1) HaCBILLIEHHBIM ITAPOM OIIK-1 | U120mk-1
2) oOy4ueHHEM NJBomk-1
3) paamanyei B MabIX 103aX WBoms
4) 00paboTKOM aHTHCENTHKAMU OTK-4 | MT60mm.s
N190nk-4
5.3.2.2. Bonipocsl ISl yCTHOTO OMpoca
Ne Copep:kanne Komme- UK
B TeHUHA

N1 onk-1

OIlK-1 WJ120mk-1

1 | TpeboBanust K MUTATEIBHOM Cpene N/30omk-1

N/130mk-4

OIIK-4
N 16011K-4
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N190rmk-4

MounekynsipHasi OuoJIOTHS KaK OCHOBa
T€HHOUW UH>KEHEPUHU

OIIK-1

N1 omk-1
N20mk-1
N3 0mk-1

OIIK-4

N/ 30mk-4
N 160rk-4
N /190rk-4

Oco0eHHOCTH TPaHCKPHUIINH Y 3YKapHOT

OIIK-1

N1 omk-1
N20rmk-1
N3 0mk-1

OIIK-4

N/ 30ork-4
W/160r1k-4
N9k -4

Hcnonp3oBanue  MeTOmOB 1n VItro B
CEIILCKOXO035MCTBEHHOI OMOTEXHOIOTMH.

OIIK-1

N1 omk-1
N20mxk-1
N3 0mx-1

OIIK-4

/13 0mk-4
W/160rk-4
W190r11k-4

JlokazaTeabCTBO TOTHUIIOTEHTHOCTH OT-
ACIBbHBIX U30JIMPOBAHHBIX KJICTOK.

OIIK-1

WN1omx-1
N20mk-1
N30rmk-1

OIIK-4

W13 0rK-4
WN/160rKk-4
N/190rmk-4

TpeboBanus,  mnpenbsBiIseMble  IpU
MIPOBEJEHUU paboT in Vitro.

OIIK-1

N1 omk-1
N20rmk-1
N3 0rk-1

OIIK-4

W/ 30mk-4
N 160rK-4
N /190rmk-4

TpeboBanus k 000pynoBaHHIO Jlabopa-
TOpPUI IO OMOTEXHOJIOTUH PACTEHUIN

OIIK-1

N1 omk-1
N20mk-1
N3 0mk-1

OIIK-4

W13 onk-4
W/160rk-4
N190mk-4

"Crapas 1 HOBast" OMOTEXHOJIOTHSI.

OIIK-1

WN1omx-1
N20mxk-1
N3 0mx-1

OIIK-4

N1 30mk-4
N 160mk-4
N190rmk-4

buorexHonorus n 00JaCTH €€ MPUMEH e-
HUAA.

OIIK-1

U1omk-1
N20rmk-1
N30rmk-1

OIIK-4

W13 0mKk-4
N/160mKk-4
N/190mk-4

10

CenbCKOX0351CTBEHHAS OMOTEXHOJIOTUS

OIIK-1

N1 omk-1
N20mk-1
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N 30mk-1

OIIK-4

W13 0rKk-4
N/160rk-4
N /190rk-4

11

KynpTypa KJI€TOUHBIX CyCIIEH3Hl.

OIIK-1

N1 omk-1
N120mk1
N30mk1

OIIK-4

N/130ork-4
N 160rk-4
N /190ormk-4

12

@UTOrOpMOHBI B TEXHOJIOTUH 1n Vitro.

OIIK-1

N1 omk-1
N20rmk-1
N 30rmk-1

OIIK-4

N/130mk-4
W/160rk-4
N/190mKk-4

13

TOTUNOTEHTHOCTh PACTUTEIBHON KIETKU
KaK OCHOBa METOJia KyJbTUBHPOBAHHUS 1N
vitro.

OIIK-1

N1 omx-1
U201
N30rmk-1

OIIK-4

/13 0mk-4
N/160rk-4
W190r1Kk-4

14

Pereneparius pacTeHHil B TEXHOJIOTHH N
vitro

OIIK-1

N1 omk-1
N20mk-1
N 30mk-1

OIIK-4

N/ 30mk-4
N/160mKk-4
N /190rk-4

15

Opranuzanus paboT MO BBIPAIMBAHUIO
pacTeHuii in vitro.

OIIK-1

N1 omk-1
N20mxk-1
N3 0mk-1

OIIK-4

N/130mk-4
NJ160rk-4
W190mk-4

16

MeTo/Ibl CTEpHIIH3AINN TIPU TPOBEICHUN
pabort in vitro

OIIK-1

N1 omnk-1
N20mxk-1
N3 0mk-1

OIIK-4

/13 0mk-4
N/160mKk-4
N90mk-4

17

OcoOeHHOCTH pereHepalii pacTeHHd B
KyJIbTYpE in Vitro.

OIIK-1

U1 omx-1
N20mxk-1
N30rmk-1

OIIK-4

N1 30mk-4
N/160r1k-4
/1904

18

Co3nanme pexkomOunantHeix JHK wu
"6ubmmoTek" reHoB.

OIIK-1

N1 omk-1
N20rmk-1
N 30mk-1

OIIK-4

N/ 30mk-4
N/160m1k-4
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N190rmk-4

19

MeTtonp! in vitro st 030pOBJICHHS pac-
TEHUH.

OIIK-1

N1 omk-1
N20mk-1
N3 0mk-1

OIIK-4

N/ 30mk-4
N 160rk-4
N /190rk-4

20

Co3naHue TpaHCT€HHBIX PaCTEHUM.

OIIK-1

N1 omk-1
N20rmk-1
N3 0mk-1

OIIK-4

N1 30mk-4
W/160r1k-4
N190mKk-4

21

[IpobieMbl UCTIONB30BAHUS TPAHCTEHHBIX
pacTeHuil.

OIIK-1

N1 omk-1
N20mxk-1
N3 0mx-1

OIIK-4

N30rk-4
N160rk-4
W190r11k-4

22

BekTopsl B rTeHHON MHKEHEpUU

OIIK-1

WN1omx-1
N20mk-1
N30rmk-1

OIIK-4

N/ 30mk-4
N/160rk-4
N/190rmk-4

23

MexaHu3m 0OpaTHON TPaHCKPUIILIUU

OIIK-1

N1 omk-1
N20rmk-1
N3 0rk-1

OIIK-4

W/ 30mk-4
N 160rK-4
N /190rmk-4

24

Tpancdopmarus y pacTeHuit

OIIK-1

N1 omk-1
N20mk-1
N3 0mk-1

OIIK-4

W13 onk-4
NJ160rk-4
N90rk-4

25

DKcrpeccusi T€HOB.

OIIK-1

WN1omx-1
N20mxk-1
N3 0mx-1

OIIK-4

N30mk-4
N 160mk-4
N190rmk-4

26

BLI,Z[GJIGHI/IG " KJIOHHUPOBAHUEC I'CHOB.

OIIK-1

U1omk-1
N20rmk-1
N30rmk-1

OIIK-4

N/ 30mk-4
N/160r1k-4
N/190mk-4

27

PereHepauHﬂ paCTeHI/Iﬁ N3 MCPUCTCM.

OIIK-1

N1 omk-1
N20mk-1
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N 30mk-1

OIIK-4

N/ 30mk-4
N/160rk-4
N /190rk-4

28

Wunykuust cTonoHo- U KiyOHeoOpa3zoBa-
HUS y Kaprodens in vitro.

OIIK-1

N1 omk-1
N120mk1
N30mk1

OIIK-4

N/130ork-4
N 160rk-4
N /190ormk-4

29

OCHOBHBIC ATambl TEXHOJIOTHH O037]0POB-
JIEHHOTO KapTodens

OIIK-1

N1 omk-1
N20rmk-1
N 30rmk-1

OIIK-4

N30rmk-4
NJ160rk-4
90k 4

30

CocTaB OCHOBHEIX MUTAaTSIBHBIX cpea.

OIIK-1

N1 omx-1
U201
N30rmk-1

OIIK-4

N30rk-4
N160rK-4
W190r1Kk-4

31

YCKOpEeHHOE Pa3MHOXKEHUE O030POBIICH-
HOTO KapTodens.

OIIK-1

N1 omk-1
N20mk-1
N 30mk-1

OIIK-4

W13 0mKk-4
N/160mKk-4
N /190rk-4

32

«3eneHasy OMOTEHOJIOIUs

OIIK-1

N1 omk-1
N20mxk-1
N3 0mk-1

OIIK-4

N/130mk-4
NJ160rk-4
N190rmk-4

33

ITpuroToBieHne MaTOUHBIX PaCTBOPOB 110
Mypacure-Ckyry.

OIIK-1

N1 omnk-1
N20mxk-1
N3 0mk-1

OIIK-4

N30rk-4
NJ160rk-4
N90mk-4

34

[Tonyyenne wMukpokayOHEH Kaptodens
In VItro ¥ UX UCIOJb30BAHUE B 3JIUTHOM
CEMEHOBOJICTBE.

OIIK-1

U1 omx-1
N20mxk-1
N30rmk-1

OIIK-4

N1 30mk-4
N/160r1k-4
/1904

35

TexHHKa BBIYWICHEHUs BEPXYLICUHOH Me-
pucCTeMBbI KapToders.

OIIK-1

N1 omk-1
N20rmk-1
N 30mk-1

OIIK-4

N/ 30mk-4
N/160m1k-4
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N190rmk-4

W1 onk-1
OIIK-1 N20rmk-1
MukpodyepeHKOBaHUE pacTEHUN KapTo- N/ 30omk-1
dens. W13 omk-4
OIIK-4 N 60mx-4
N 90mk-4

36

N1 onk-1
OIIK-1 N20rmk-1
CxeMbl MPOHU3BOJCTBA O03J0POBICHHOTO N3 0nk-1
KapTodes. N3 0mxk-4
OIIK-4 160114
N190mk-4

37

WN1omnk1
OIIK-1 N120mnk-1
Crepunm3anus mMpy MpoBeASHUH padboT in N30k 1
vitro. W13 0mk-4
OIIK-4 N 160r1K-4
NJ190mk-4

38

N1 omnk-1
OIIK-1 N20mk-1
Oco0eHHOCTH TPUTOTOBJICHUS MTUTATEIb- W3 0mxk-1
HBIX Cpell. N3 0mk-4
OIIK-4 N 160r1K-4
N90mk-4

39

W1 onk-1
OTIK-1 U201
N3 0mk-1
W13 ork-4
OTIK-4 U604
W190r11k-4

40 | MukpouepeHKOBaHHE y pacTEHHI

5.3.2.3. 3agaum 1Jis1 NPOBEPKH YMEHH W HABBIKOB (HE MTPEITYCMOTPEHBI.)
5.3.2.4. [lepeuenn TeM pedepaToB, KOHTPOJIBHBIX, PACYEeTHO-TPadpuUIecKkux padboT
(He mpexycMoTpeHbI)

5.3.2.5. Bonipochl 1y1sl KOHTPOJIBHOM (pac4eTHO-rpau4ecKoii) padoThl
(He mpexycMOTpeHBDI).

5.4. CucremMa olIeHUBAHUA TOCTHIKCHUA KOMIIeTEeHIIUIA

5.4.1. OueHka 10CTHKEHUS] KOMIIETEHUMI B X0/1€ IIPOMEKYTOYHOM aTTecTaluu

OIIK-1 — ciocobeH pemaTb THNOBBIE 3a7a4M NPodecCHOHANBHON eATeIbLHOCTH HA 0C-
HOBEe 3HAHHMI OCHOBHBIX 3aKOHOB MATEMATUYICCKUX, €CTCCTBCHHOHAYIYHBIX H oﬁme-
npodgecCHOHANBHBIX IMCUMILVIMH ¢  NpPUMEHeHHeM  HH(OPMAIHOHHO-KOMMYHHKA-
LHMOHHBIX TEXHOJIOTHId.

WNunukatopsl noctmkenus komnerennun OITK-1 Homepa Bompocos

Kon Conepxanue K 3a4ETy
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N1 omk-1

3HaeT OCHOBHbIE 3aKOHbl MATEMATHYECKUX, €CTECTBeE-
HOHAYYHBIX W 0OMIENpPOPECCHOHAIBHBIX IUCIHIUINH,
HEOOXOIMUMBIX ISl PEIICHUs] THUIOBBIX 3ajad B o0Ja-
CTH arpOHOMHH

1-20

N201mk-1

YMeeT ucnosib3yer 3HaHHSI OCHOBHBIX 3aKOHOB MaTe-
MaTUYECKUX W €CTECTBEHHBIX HayK [JIsl pELICHUS
CTaHJAPTHBIX 3a/Ja4 NPO(ECCHOHAIBHON AesITEeNbHO-
CTH

1-20

N3 0mx-1

Pemaer tunossie 3amaun MpoPeCCHOHATHBHON AeSITENb-
HOCTH Ha OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MaTeMa-
TUYECKUX M E€CTECTBEHHBIX HAayK C NPUMEHEHHEM HH-
(hopMaIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT I

1-20

OIIK-4 — cnoco0eH peajn30BbIBATH COBPeMEHHbIE TEXHOJIOTHH U 000CHOBBIBATb
UX NIPpUMeHeHHe B NPodecCHOHATBbHOM /1eITeJIbHOCTH

WNunukatops! qoctmwkenus komnereruu OITK -4

3HAaeT COBPEMEHHBIE TEXHOJIOTUU B MPOQPECCHOHAb-
HOM JIeATENbHOCTH, 3HAeT TEXHOJOIMU BO3/Ie/IbIBAHUS

N3 0mk-4 . 1-20
CEJIbCKOXO3SIICTBEHHBIX KYJbTYp B OTKpPBITOM M 3a-
KPBITOM I'PYHTE
W16 YMmeeT OOOCHOBBIBaTH MNPUMEHEHHE COBPEMEHHBIX 1-20
TIK-4 " " -
0 TEXHOJIOTHiA B TPO(EeCCHOHAIBHON NesSTeNbHOCTH
Peanusyer coBpeMeHHBbIE TEXHOIOTUU B Mpodeccuo-
N9ork-4 1-20

HaJIbHOHN NeATEIbHOCTHU

5.4.2. OueHka J0CTHKEHUS] KOMIIETEHUMI B X0/1¢ TEKYIEeIro KOHTPOJIsA

OIIK-1 — cnocofen pemiaTb THNOBbIE 3aJa4M NPOGecCHOHANBHONH 1eATeIbHOCTH Ha 0C-
HOBE 3HAHUH OCHOBHBIX 32aKOHOB MATeMATH4Ye€CKHX, €CTECTBEHHOHAYYHbIX M 00mIe-

HpO(l)eCCI/IOHaJIbeIX AUCIHHUIIJINH C

NMPUMECHECHUEM

OHHBIX TeXHOJIOT M.

HHGpOPMALMOHHO-KOMMYHHKAIHU-

Wunukatopsl noctmxkennst komnereHimu OIMK-1

Kon

Conepxanue

Howmepa Bonpocos
K 3a4€eTy

N1 omx-1

3HaeT OCHOBHBIE 3aKOHBLI MaTEMATHYECKHX, €CTECTBe-
HOHAYYHBIX W 0OmEnpopeCCHOHAIBHBIX IUCIHIUINH,
HEOOXOIUMBIX ISl PELICHUs] THUIOBBIX 3ajad B o0Ja-
CTH arpOHOMHUHU

1-40

N20mk-1

YMeer ucnonb3yer 3HaHUSI OCHOBHBIX 3aKOHOB MaTe-
MATHYCCKUX U C€CTCCTBCHHBIX HAayK U1 pCUICHHUA
CTaHJAPTHBIX 3a7a4 MPOPECCHOHAIBHON IESITEIIbHO-
CTH

1-40

N3 0mx-1

Pemaer tunossie 3aauu NpopecCHOHAIbHON AeSITeNb-
HOCTH Ha OCHOBE 3HAHUIl OCHOBHBIX 3aKOHOB MaTeMa-
THYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHHEM HH-
(OopMaLMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJIOT Uil

1-40

OIIK-4 — cnoco0eH peajn30BbIBATH COBPeMEHHbIE TEXHOJOTHH U 000CHOBBLIBATH X NIPUMe-
HeHMe B NPo(pecCuOHAIBLHOM AeSITeJTbHOCTH

Nuaukaropel noctuxkenns komnereniuu OITK -4

N/ B3ornk-4

3HaeT COBpeMEHHbIE TEXHOJIOTUU B MpodeccuoHalb-
HOW JEATENBHOCTH, 3HAET TEXHOJIOTMM BO3EIIbIBAHUS
CEJIbCKOXO3SIMICTBEHHBIX KYJbTYp B OTKPBITOM M 3a-
KPBITOM I'DYHTE

1-40
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V16 YMmeeT O0OOCHOBBIBaTH MPUMEHEHHE COBPEMEHHBIX 1-40
OlIK-4 TEXHOJIOTUH B MPOQECCHOHATBHON e TETbHOCTH
Peanu3zyer coBpeMeHHBIE TEXHOJIOTHMH B Mpodeccro-
N9%0ormk-a . 1-40
HaJIbHOM J€ATEeIbHOCTH

6. YueOHO-MeTONMYECKOE M HH(OPMALIMOHHOE O0ecTedeHne TUCHUILTHHbI

6.1. Pexomenayemasi sureparypa

bubmorpaduueckoe onucanue

Tum u3manus

Bun yue0OHoit
JUTEpaTyphl

Ieneruka. ITom pen. A.A. Xyuenko, M.: KomocC,2004,
480 c.

YyeOHOe

OcHoBHas

CenbCcKkOX035CTBEHHAsT OMOTEXHONOTHUSL : YYEOHUK JJIst
CTYJIEHTOB BY30B, OOY4arOUIMXCs IO C.-X., €CTECTBEHHO-
Hayd. M IeJ. CHEeUUATBbHOCTSIM M MarucTepcKuM Ipo-
rpammam / B. C. llleBenyxa [u ap.] ; mox pen. B. C. lle-
Benyxu .— M3a. 2-e, mepepab. u gon. — M. : Beici
mK., 2003 .

VYuyebOHoe

OcHoBHAasA

2. Ky3neroB B. B. MonekynsipHO-TeHETUUECKHE U OUO-
XUMHUYECKHE METObl B COBPEMEHHOM OMOJIOTUU pacTe-
Hull [DnekTpoHHbIN pecypc] / nox pea. Bin.B. Kysneno-
Ba, B.B. Ky3nenosa, I'.A. PomanoBa. — 2-e¢ u3zg. (911.).
— DnekTpoH.TekcToBble naH. (1 ¢aiin pdf : 498 ¢.). —
M. : BUHOM. JlaGopatopus 3Hanuit, 2015. — (Merto-
IIBI B OuoJsIorun). ISBN 978-5-9963-2659
https://www.rfbr.ru/rffi/ru/books/o 1781847#1

Metoauueckoe

JlonmonHuTEeIRHAS

Kusmiko H.B. OCHOBBI cebCKOX03SIICTBEHHON OMOTEX-
HOJIOTHH: y4e0.1mocodue sl CTYJICHTOB OYHOW W 3204-
HOM ¢opM oOydeHUss HaMpaBJICHHH TMOJATOTOBKH
110400.62 Arponomus, 110900.62 TexHomorus npous-
BOJACTBA U TEpPepabOTKU CEIbCKOXO35HCTBEHHON Ipo-
OyKIuu [DIeKTPOHHBIN pecypc]| : yuebHoe mocodue. —
DnekTpoH.jad. — Yccypuiick : Ilpumopckas ['CXA
(ITpumopckas rocynapCTBEHHAs CEIbCKOX03sICTBEHHAS
akagemusi), 2014. — 111 c. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll id=70633

Metoauueckoe

JonomuurensHas

[lenkynoB, Cepreit HukomnaeBuu.l'eHeTnueckass WHXKe-
HepHst

: yueOHOe rmocodue A CTYJEHTOB By30B, 00y4YaroluX-
csi mo HampapjeHuio "buosorus" u crenuaibHOCTIM
"buorexnonorusa", "buoxumus", "I'eneruka", "Muxpo-
ouonorus"/ C. H. lllenkyHoB : yueOHOe mocoOue s
CTYJIIGHTOB BY30B, OOYYarOIIMXCS IO HAaMpPaBICHUIO
"buonorus" wm coemuanpHOCTIM "buorexHomorms",
"buoxumusa", "I'enetuka", "Mukpodbuonorus" / C. H.
lenkyHnoB .— 3-¢ u3A., ucnp. u gon. — HoBocubupck :
Cub6. yauB. u3n-so, 2008 .— 514 c.

Metoauueckoe

JononmuurensHas

ArpapHas Hayka

ITepuonnueckoe



http://znanium.com/catalog.php?item=booksearch&code=%D0%B2%D1%8B%D1%80%D0%B0%D1%89%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9%20in%20vitro#none
https://www.rfbr.ru/rffi/ru/books/o_1781847#1
http://e.lanbook.com/books/element.php?pl1_id=70633
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=23626&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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7 | BecTHHK poccHiiCKOM CENbCKOX03IMCTBEHHOW HAYKU [Nepuomuaeckoe
8 | Jloctwxxenus Hayku u TexHuku AITTK ITeproanueckoe
buorexnonorus [DnexkTpoHHbld pecypc] : Teoperuue-
CKUH M HAYYHO-TIPAKTHUYECKHI XypHaldl.— DJEKTPOH-
HbI kypHan .— Mocksa : HULL, 2020 .— 3aruaBue c
9 . | Tlepnomuyeckoe
TUTYJBHOTO 3KpaHa .— DJIEKTPOHHAs BepCHUs MeYaTHOM
nmyOukanuu .— CBoOogHBIN nocTyn u3 cetu HTepHeT
— Texkcrosbii daitn .— Adobe Acrobat Reader 4.0.
OCHOBBI OMOTEXHOJIOTHU: METOJUYECKHE yKa3aHUs I0
OpraHu3alMMi CaMOCTOATEIbHON paboThl 00yJarouXxcs
no HanpasieHuto 35.03.04 "Arponomusa" npoduns Ar-
10 | ponomust / BopoHEXCKUI TOCYIapCTBEHHBIA arpapHbIi
yauBepcuter ; [cocT. I'. I'. 'oneBa]— Boponex : Bopo-
HEXCKUW TOCYJAapCTBEHHBIM arpapHblii YHUBEpPCHUTET,
2020
11 | Poccuiickas ceabCKOX035MCTBEHHAsI HAyKa [lepuomuueckoe
12 | Cenekuus, CEMEHOBOJACTBO U T'€HETHKA I[Tepromuyeckoe
13 | CenbCKOX0351HICTBEHHASI OMOIOTUS [Meprommaeckoe
6.2. Pecypcnl cetu UHTEpHET
6.2.1. DyIeKTpOHHBIE OMOJIMOTEYHbIE CUCTEMbI
Ne Ha3Banue Pa3smemenue
1. | OBC «JIaub» http://e.lanbook.com
2. | OBC «Znanium.com» http://znanium.com
3. | DBC «HarmmonanbHsIii mudpposoit pecypc «PYKOHT» | http://rucont.ru/
4. | Hayunas snektponHas 6ubimoteka ELIBRARY.RU www.elibrary.ru
5. | HanimonanpHas snexkrponHas oubmmoreka (HOB) http://H20.pd/
6. | DnexkrponHsle nHpopmanmonHsie pecypcsl PI'BHY http://www.cnshb.ru/terminal/
[MHCXBb (TepMuHaN yAaleHHOro 10CTyNa)
7. | CnpaBouHas npasoBasi cuctema Koncynprantllmoc B Nutpacetn
8. | CrpaBounas [IpaBoBas Cucrema Koncynsrantllmoc | B MHTpacetn
(nenoBbie Oymarw, crieliiaJIbHbIN BBIITYCK)
9. | DaexTpOHHBIN epuoIUUYecKnid cripaBoYHUK «Cucre- | B MHTpacetn
ma-I'apanT»
10. | [TomutemaTtnueckas pedepaTuBHO- B Nutpacetn
oubmmorpaduueckast 1 HaykoMmerpudeckas (6udmo-
MeTpudeckas) 0aza nanHbsix Web of Science kommna-
nuu Clarivate Analytics (Scientific) LLC (bJ] Web of
Science)
11. | TlonutemaTtnueckas pedepatuBHas u HaykoMmeTrpuue- | B MHTpacetu
ckas 0a3a JaHHBIX W3aTesbceTBa Elsevier SCopus
12. | FOPAUT http://www.biblio-online.ru/
13. | IPRbooks http://www.iprbookshop.ru/
14. | DnexrponHas oubamoreka BIAY http://library.vsau.ru/
MexnyHaponHas 6a3a TaHHBIX Ha caiite LleHTpasb-
15. | HOIt Hay4HOIl CellbCKOX03CTBEHHOM OMOIHOTEeKN http://www.cnshb.ru/f t jour.shtm

PACXH



http://e.lanbook.com/
http://znanium.com/
http://rucont.ru/
http://www.elibrary.ru/
http://нэб.рф/
http://www.cnshb.ru/terminal/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://library.vsau.ru/
http://www.cnshb.ru/f_t_jour.shtm
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6.2.2. IIpodeccuonanibablie 6a3bl JAHHBIX U HHGOPMANMOHHBbIE CUCTEMbI

Ne Haspanue Anpec noctymna
1 Envnas MexBenoMcTBeHHash HH(OPMAIMOHHO— https://fedstat.ru/
CTaTU-CTUYECKAsl CUCTEMA
ba3a naHHBIX MoKazaTeneil MyHHIMNAaIbHBIX 00- | http://mww.
2 " .
pa3oBaHUI gks.ru/free_doc/new_site/bd_munst/munst.htm
3 | baza nanueix @PAOCTAT http://www.fao.org/faostat/ru/
4 | TlopTast OTKPBITBIX JaHHBIX PD https://data.gov.ru/
5 |TlopTas rocyJapcTBEHHBIX YCIyT https://www.gosuslugi.ru/
6 Ennnas uadopmarinoHHas cucrema B cdepe 3a- http://zakupki.gov.ru
KYITOK
Onextponnbii cepeBuc "[po3paunsiii 6usnec” | https://pb.nalog.ru
8 |[T'AC PO "IIpaBocyaue" https://sudrf.ru/
9 | CripaBouHast mpaBoBas cucteMa ['apaHat http://mww.consultant.ru/
10 CnpaBouHas nmpaBoBasi cucrema KoHcymbTaHT http://ivo.garant.ru
ITmoc
11 E;z?:eccnonanbﬂme CHIPABOUHBIC CHCTEMBI «Ko- https://Texakcmepr.caitt/sistema-kodeks
12 |Pocpeectp: [lyOmmuHast kagacTpoBas KapTa https://pkk5.rosreestr.ru/
13 denepanbHasi rocyJapcTBEHHAsI CUCTEMA TEPPH- https:/fgistp.economy.gov.ru/
TOPUAJILHOTO MJIAHWPOBAHHUS
14 | CTPOHKoucyTbTanT http://www.stroykonsultant.ru/
15 ﬁ;papHaﬂ poccuiickast HH(GOpPMaIMOHHAS CUCTe- http://www.aris.ru/
16 NHbopMaIoHHast cHcTeMa TI0 CelTbCKOX03sTi- http:/fagris.fao.org/
CTBEHHBIM HayKaM M TEXHOJIOI MM
6.2.3. CaiiTbl 1 MH(OPMALHOHHBIE NOPTAJIBI
1. | Bce 'OCTh http://vsegost.com/
2. | Poccuiickoe x03siicTBO. CeNbX03TEXHHKA. http://rushoz.ru/selhoztehnika/
3. | ArpoHoMuueckuii mopTaa-caiT o ceabckoM | http://agronomiy.ru/
xo3sucTBe Poccun
4. | ArpoHOMHUYECKH TTOPTAT  ATPOHOM. http://www.agronom.info/
Nudo»
5. | OdunuaneHbri caiit MuUHHCTEPCTBA http://www.mnr.gov.ru
MPUPOJIHBIX PECYPCOB U 3Kko0ruu PO
6. | Odunuansusiii caiit denepanbpHoit ciry:x0b1 | http://www.control.mnr.gov.ru
10 HaJ130py B chepe Npupo0n0Ib30BaAHHUS
7. | ba3a manHbIX a5 cOopa u mpeacTaBieHust | http://cnshb.ru/aw/russian
WHGOPMAIIUH 110 CEITbCKOX035H CTBEHHBIM
YUPEXKICHUSIM U HAYYHBIM YUPESIKICHUAM
arpapHoro npoguis
8. | Poccuiickuit pernonanbHblii oKonornueckuit | http://www.rusrec.ru

eHTp. Marepuaisl Mo U3MEHEHUIO KIIMMaTa
1 SHEProd G HEKTHBHOCTH
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7. MaTepHaJIbHO'TeXHI/I‘IeCKOC U IMpOorpaMmMHoOeE o0ecrneyeHue TUCHMIINHBI

7.1. IlomMe1eHus1 AJ1s1 BeAeHUs 00pa30BaTeILHOIO Npolecca U 000py10BaHHe

HavMmeHoBaHMe MMOMEIEHUI )i MPOBEJICHUS BCEX BUJIOB yueO-
HOW JCATEILHOCTH, IPEAYCMOTPESHHON YUeOHBIM IIJIAHOM, B TOM
YUCJIe TIOMEMISHUS JUII CaMOCTOSITEBHON PadOThI, C yKa3aHUEM
MIEPEYHsSI OCHOBHOI'0 000pYI0BaHUS, YIeOHO-HATJIAIHBIX TOCOOHI
Y UCTIOJIH3yEeMOT'0 IIPOTPAMMHOTO 00€CIICUSHHU S

Anpec(MeCTOITOIOKEHNE) TIOMe-
IICHUH JIA TPOBE/ICHUS BCEX BU-
OB y4eOHOW  JesTeNbHOCTH,
MpeyCMOTPEHHON y4eOHBIM
mraHoM( B Ciydae peamn3ariu
00pa3oBaTeNnbHOM MPOTpaMMBI B
cereBoil (hopMe JOMOIHUTEIHHO
YKa3bIBa€TCS HAaUMEHOBAaHHE Op-
raHu3allvy, ¢ KOTOPOM 3aKIII04YeH
JIOTOBOP)

Y4eOnast ayquTopHsl Uil POBEACHUS 3aHITUH JIEKIIMOHHO-
ro TUMA: KOMIUIEKT y4yeOHOH MeOenu, AeMOHCTpalMOHHOEe 000-
pynoBaHME W Y4eOHO-HArJIsiHBbIE MOCOOWS, IMPE3EHTALMOHHOE
00opyIOBaHKe, UCIONb3yeMoe MporpaMMHoe obecnieuenne: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, sIumexc Bpaysep/Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice

Jlaboparopusi, yueOHasi ayAUTOPUS AJIs1 TEKYIIETO0 KOHTPOIIS
U TPOMEKYTOYHOM aTTECTAIlMH, TPYMIIOBBIX 3aHITHHA: KOMILIEKT
yueOHOUM MeOenu, IEMOHCTPAIMOHHOE 000pYIOBaHNE U y4eOHO-
HarJsiIHBIe TOCOOMS: pa3laTOYHBIA MaTepuan Il onpeaeieHus
BHJIOB M Pa3HOBUIHOCTEH MIIEHHUIIBI, OBCA, SIMEHS, IMOJBHIOB
KYKYpYy3bl, TaONMU4HBIA MaTepual, dyamku [letpu, QuibTpoBaib-
Has Oymara, pa3jiMdHbIe COpTa C.-X. KYJIBTYp, pa30OpHBIE TOCKH,
IITaTeIN, BEChl, JTMHEHKH, CHOMIOBOM Marepuall JIs anpoOaryu
C.-X. KYIJIBTYp, MHKPOCKOIBI, BECBHI, BIaromep, IuadaHOCKOII,
CUYETYHK CEMSH,KOMIIBIOTEpHAsl TEXHHKA C BO3MOKHOCTBIO IOJ-
KiodeHus K ceTH "MHTepHeT" U 00ecreueHreM I0CTyIa B dJIeK-
TPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEIbHYIO0 Cpely, AEMOH-
CTPAIlMOHHOE 00OPYIOBaHUE M Yy4eOHO-HAIIIAIHbIC TTOCOOHS, HC-
nons3yeMoe mnporpammaoe obecrniedenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIumexc
Bbpayzep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

VYueOHast ayauTOpus Uil IPOBECHUS TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOUHOM aTTeCTAlH, HHAUBUAYAIbHBIX U TPYIIIOBBIX
KOHCYJIBbTAIMi: KOMIUIEKT Y4eOHOW MeOe, KOMIBIOTepHAS
TEXHUKA C BOBMOXXHOCTBIO MOJKIIOUEHUs K ceTu "MuTepHeT" u
o0ecredeHrueM JIOCTYIA B JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpey, IEMOHCTPAIMOHHOE 000pyI0BaHUE U
y4eOHO-HATIISTHBIE TOCOOM S, HCIIONB3YEeMOe MporpaMMHoe odec-
neuenne.. MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, SAunexc bpaysep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice .....

[Tomerenue nis XpaHeHHS W MPOPUIAKTHICCKOTO 00CITY-
KUBaHUS y4eOHOro 000pyIOBaHUs: MeOeNh JIJIsl XpaHEHUs H 00-
CIIy’)KUBaHHUS Y4eOHOro OOOpyJOBaHUS, CIElHaIn3UpPOBaHHOE
000pyI0BaHME /I PEMOHTA KOMITBIOTEPOB

[lomemenue ns xpaHeHHS M MPO(PUIAKTUIECKOrO 00CTy-
KHUBaHUsI y1eOHOro 000pyOBaHUS: KOMIUIEKT MEOEH, KOMITbIO-
TEpHasl TEXHUKA C BO3MOXKHOCTBIO NOJKIIOUeHHUsI K cetu "UHTep-

394087, BopoHexkckast 0071acTh,
r. Boponex, yn. Muaypuna, 1

394087, BopoHexkckast 0071acTh,
r. Boponex, yn. Muuypuna, 1

394087, BopoHexkckast 00JacTs,
r. Boponex, yn. Muuypuna, 1

394087, BopoHeskckast 0071acTh,
r. Boponex, yi1. Mwuuypuna, 1,
a.117,118

394087, BopoHexckast 0071acTh,
r. Boponex, yi1. Mwuuypuna, 1,
a.269
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HeT" ¥ obecreYeHneM JJOCTyIa B AIEKTPOHHYIO HH(POPMAITHOHHO-
00pa3oBaTeNbHYIO Cpely, MCIONb3yeMoe MporpaMMHoe obecrie-
yenne MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIunexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, mebens a1 XpaHeHus: u 00-
CITy>)KHBaHUS y4eOHOro 000py/IOBaHUS, IEMOHCTPAIIHOHHOE 000-
pyAOBaHUE U Y4eOHO-HATTISAHBIE TTOCOOUS

[TomenieHue Jasl CaMOCTOSTENLHONW Pa0OTBL  KOMILIEKT
yueOHO MmeOesn, KOMIBIOTEpPHAsh TEXHU-Ka C BO3MOXKHOCTBIO
nofkiroueHust Kk cet "MHTepHer" m obecrieueHreM JOCTyINa B
3NIEKTPOHHYI0 HH(OP-MallMOHHO-00pa30BaTeIbHYIO Cpeay, HC-
nonbp3yeMoe mnporpammHoe obecrnedenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIaaexc
Bpayzep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

394087, BopoHexkckast 00J1acTs,
r. Boponex, yi1. Mwuuypuna, 1,
a232a

7.2. IlporpammHoe o0ecnievyenmne
7.2.1. [IporpammHoe oGecnieyeHne 001IEro HA3HAYEHUSI

Ne HazBanue

Pasmernienue

1 |Onepanmonnsie cucteMbl MS Windows / Linux

TIK B nokanbuoil cetu BI'AY

[Takets! opucHbIx npunoxenuit Office MS Windows
/ OpenOffice

TIK B nmokanbsHOU cet BTAY

[Tporpammsr 1151 mpocMoTpa aiinoB Adobe Reader /
DjVu Reader

TIK B nmokanbsHOU cet BITAY

bpaysepst SAunexc bpaysep / Mozilla Firefox / Inter-
net Explorer

[1K B mokanbHOM cet BITAY

AnTtHBUpYycHas nporpamma DrWeb ES

TIK B nokanpuoil cetu BI'AY

[1K B mokanpHOM cet BITAY

Mynstimenua npourpeiBatess MediaPlayer Classic

[1K B mokanbHOM cet BITAY

[Tnatdopma onnaitH-o0yueHus elearning server

I1K B mokanbHOM cetu BITAY

4
5
6 |I[Iporpamma-apxusaTtop 7-Zip
-
8
9

Cucrema komnbrotepHoro rectupoBanus AST Test

I1K B mokanbHOM cet BITAY

7.2.2. Cnienuajin3upoBaHHOE POrpaMMHOe obecreyeHmne

No Ha3zBanue

Pa3zmemnienue

1 | ITaker cratucTHYeckoi 0OpaOOTKHU JaHHBIX Statistica

IIK ayn.122a (K1)

8.Memuncunn.ﬂnﬂapnme CBA3H

JlucuuimHa, ¢ KOTOpoi Heo0Xo-
IIMMO COTJIACOBAHHUE

Kadenpa, Ha koTOpoii IperomaeTcs
JWICUUIIIIMHA

ITonnuck 3aBeayronie-
ro xkadeapou

dusrosorus 1 OMOXMUMHS PACTCHHUH

Cenexumu, CEMEHOBOICTBA
U OMOTEXHOJIOIUHU

Boranuka Cenexunu, CEMEHOBOICTBA
1 OMOTEXHOJIOTUH
PactenuneBoncTso 3emuiesienusi, paCTEHHUEBOICTBA

U 3aIUTHl PACTCHUM




IMpunoxenue 1

JIuer neproanyecKux nNpoBepox padoueil nporpamMmal
U MH(opManusi 0 BHECEHHBIX H3MEHEHHUSAX

[TorpeGHOCTH
JIOIDKHOCTHOE JIMIIO, B KOPPEKTUPOBKE
MIPOBOJIUBIIICE yKa3aHUEM Hudopmarus o
nposepky: ©.1.0., Hlata COOTBETCTBYIOLIUX BHECEHHBIX U3MEHEHUAX
JOJKHOCTD paznenoB pabouei
IPOTPaAMMBI
3aB. xadenpoi ce-
JeKITHH, He nmeetcs.
CeMEHOBOLCTBA 1 15.06.2022 AKXTyam3upoBaHa
OMOTEXHOJIOTHH I Ha2022-2023
Tonesa I'.T. ya.ron
3aB. kadenpoil ce-
JICKIIHH,
CEMEHOBOJICTBA U He nmeercs.
BHOTEXHOTOI A 19.05.2023 AKTyanu3upoBaHa
Tomesa T'.T. T. Ha2023-2024

y4.rof
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