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PaGouast mporpamma pazpaborana B cooTBETCTBUH ¢ DenepaibHBIM TOCYAapCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHAAPTOM BBICHIETO 00pa30BaHUs — OaKkamaBpuaT IO HAMPABICHHUIO MOTO-
toBku 35.03.04 ArpoHoMus, yTBEpXKIAEHHBIH mMpukazoM MuHOOpHayku Poccum ot 26 wurons
2017 r Ne 699, ¢ u3MeHEHUSIMH, BHCCEHHBIMU TTPHKa30M MUHHCTEPCTBA HAYKH M BBICIIETO 00-
pazoBanus Poccuiickoit @eneparun ot 8 deBpans 2021 r. Ne 83 (3aperucrpupoBaH Munucrep-
ctBoM roctuiuu Poccuiickoit @enepamnuu 12 mapra 2021 r., perucrpaunonubiii Ne 62739).

PaGouas mporpamma yTBep)KAcHA Ha 3aceAaHuH Kaeapbl CEICKIHH, CEMCHOBOICTBA U
ouorexuosoruu (mporokon Ne 11 ot 10.06.2025 r.)

3aBenyromuii kadeapoun ToneBaI'l.
HOAITUCH

PabGouas mporpaMMa pEKOMEHJOBAaHAa K UCIOIB30BAHHI0 B Yy4COHOM
IIpOIleCCE METOAMYECKOH KOMHCCHel (aKyapTeTa arpoOHOMUHU, ArpOXHMUU M
skojoruu (mporoxon Nell ot 16.06.2025 r.).

Ilpeacenaress METOMYECKOH KOMHCCHH /éx"é’ Hecmesnora M.A.
: va

IMOTHCH

PenieH3eHT — BeA. Hayd. COTPYIHHUK JIAOOPaTOPHUHM MapKep-OpUEHTUPOBAHHOU CENEKLUU
OI'bY «BHUUCC umenu A.JI. MaziaymoBay, 1okTop 6nosiornueckux Hayk ®denynosa T.I1.
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1. O0mas xapakTepucTHKA TUCHUILTHHbI

I'enHast nH>XeHepHUsl — pa3JieNl MOJIEKYJIIPHOM T'€HETHUKH, CBA3aHHBINA C lieJIeHAIlpaBJICH-
HBIM CO3/IaHHEM HOBBIX KOMOWHAIIUW T€HEeTHYEeCKOro Matepuana. Mcropuyeckue mpearnoChbuIKH
U OCHOBHBIE JIOCTMXKEHUs, MPEAONPENSIUBIINE BOSHUKHOBEHNE U OBICTPOE pa3BUTHE I'€HHOU
nmkeHepur. OCHOBHBIE MPUHIUIBI, HA KOTOPBIX 0a3MpPyeTCsi TeHHO-UHKEHEPHAsT TEXHOJOTHUS.
OcHOBHBIE 3Tallbl pa3BUTUS NeHHOW MHKeHepuu. CoBpeMeHHasl CTpaTerus NeHHOW MHKEHEpUU.
Cxema TUIMHMYHOTO PKCIEPUMEHTA IO MOJYUYCHUIO U KIIOHUPOBAHUIO PEKOMOMHAHTHBIX MOJICKYT
JIHK. Mcnonp3oBaHuEe METOAOIOTUU T€HHOM HH)KEHEPUH TIPH PELISHUH 3a/1a4 Pa3INIHBIX 001a-
cTeit omonioruu. I'eHHO-MHXKEeHepHasi OMoTexHoorus. Vcnonb30BaHUe TOCTHKEHUH TeHHON WH-
KEHEPUH B CEIIbCKOM XO03sicTBe W MeaunuHe. [IpodiieMbr Ge3omacHOCTH TIpu paboTe ¢ PEeKOM-
oumnanTHeIME JIHK ¥ mpu co3gaHum TpaHCTEHHBIX OPraHU3MOB. DTHYECKHE TMPOOJIEMBbI KJIOH H-
pPOBaHMUS )KMBOTHBIX U YEJIOBEKA.

1.1. eap AUCHUMIHHBI
N3yuuTh COBpEMEHHYIO KOHLEMIHUIO T€HHON WHXXEHEPHUH KaK MEXIHUCIUIUTMHAPHOTO
KOMILJIEKCa 3HAHUHU, CBA3BIBAIOIIETO BOCTUHO OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHON OMOJIOTUH U
T€HETHKU PACTUTEIBHBIX OPTaHNU3MOB.

1.2. 3agaum QM CHUIIMHBI
— (popMHupOBaHUE 3HAHUN O CTPYKTYPHO-(PYHKIIMOHATIHLHOW OpraHU3aIii FT€HOMOB BUJIOB
CEJIbCKOXO3511ICTBEHHBIX PaCTEHUN;
— (opMupoBaHUE 3HAHUNA O MPUHIUIAX, METOJAOJOTUHU U JOCTH)KEHUN TEHETUYECKOU
UHXEHEPUH;
— ¢opMHpOBaHUE YMEHUH MPAKTUYECKOTO MPUMEHEHHUS pe3ylbTaTOB T'€HHO-
WH)XCHEPHBIX UCCIIEIOBAaHUI B OMOTEXHOJIOTHH M CEITbCKOM X035 CTBE.

1.3. lIpeameT auCHMIIHHBI
[IpeameTOoM T€HHOW MHXKEHEPUH SIBIIIETCA M3Y4EHUE NMPUEMOB, METOAOB M TEXHOJOTHUU
nonyueHus: pekomOuHanTHbIX PHK n JIHK, Bbinenenus reHoB u3 opranusma (KJIETOK), OCy-
LIECTBJICHUS MAHUITYJIALUNA ¢ TEHAMU U BBEJEHUS UX B IPYyTU€ OPraHU3MBbI.

1.4. MecTo AucuuninHbI B 00pa3oBaTe/1bHO PporpamMmme
JucnunHa «['eHHas HHXEHEPHs» OTHOCUTCS (DaKyJIbTaTUBHBIM JTUCIUTIIIHNHAM.

1.5. B3aumocBs3b ¢ IPYrUMMHU JUCHUIIJIMHAMHA
JucnmimmHa «l{pToreHerrka» cBI3aHa ¢ TAKMMH IUCHHUILIMHAMHK Kak ['eHeTnka, ®usuno-

JOTUs 1 OMOXUMUS pacTEHU.

2. [Inanupyemble pe3yabTaThl 00y4eHHUsI O JUCUMILIMHE

KomMmnereHnus I/IH}II/IKaTOI) JOCTHIKCHHUA KOMICTCHIIUHN

Kona \ Copep:xxanue Kona ] Copep:kanue

Tun 3a7a4 TpOU3BOACTBEHHO-TEXHOJIOTMYECKHI

Ooyualouuiicst 10JKeH 3HATh!

CnocoOeH pemaTth THITO-

3HaeT OCHOBHBIC 3aKOHBI MaTeMaTH4e-
BbIE 3amaud  npodeccuo-

s CKHX, €CTECTBEHOHAay4YHBIX M OOIIEIpo-
HAJIbHOW €S TeIbHOCTA HA

o N1 omx-1 (hecCHOHANBHBIX MUCHIUIUINH, HEOOXOIH-
OCHOBE 3HAHUN OCHOBHBIX

OIIK-1 MBIX JIJISl PEIIEHUs] TUIOBBIX 3a7a4 B 00-
3aKOHOB MaTeMaTHYECKUX
JIACTH arpOHOMHH

A ECTECTBEHHBIX HayK C =
OO0yyaromuiics J01KEH YMETh:

TIPUMCHCHIEM HHq)OpMa- I/II[2 HCHOJ’IBBy@T 3HaHHUA OCHOBHBIX 3aKOHOB
[HOHHO- OfK-1 MATCMATUYICCKUX W CCTCCTBCHHBLIX HAYK
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KOMMYHHUKAIITMOHHBIX TeX-
HOJIOTUH

JUIL PELICHUs CTaHIAPTHBIX 3alla4 IPO-
(dheccnoHaNbHON NeATeTbHOCTH

Oﬁyqam!!!nﬁcn JO0JIKCH MMETHh HABBIKH H !I/lJII/[) OIIBIT J1eATe/Ib-

HOCTH:

W13 ork-1

Pemaer tumoBbie 3amgaum Tmpodeccuo-
HaJIbHOM NEATEeIHPHOCTH Ha OCHOBE 3Ha-
HUM OCHOBHBIX 3aKOHOB MaTeMaTHUYECKUX
A ECTECTBEHHBIX HAyK C IPHUMEHECHUEM
WH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTUH

Crocoben BBIIOJIHATH

Ooyuaronmiicss x

O0JI’K€H 3HATh.

MOJIEKYJISIPHO-
TE€HETUYECKUI aHan3
PacTUTENBHOr O MaTepralia

W17

3HaeT: TUMBI MOJICKYJISIPHBIX MapKepoB U
METOJIbl MOJICKYJISIPHOTO TCHOTHITHPOBA-
HUSI, BUBI MapKep-OMOCPET0BaHHOTO OT-
6opa

ITK-7

Ooyuaroumiics 1

W27

OJI’KCH YMETh:

VYmeer paspabarbiBaTh (MoguduUIUPO-
BaThb) METOJUKU B 0OJIACTH MOJIEKYJISAP-
HO-TEHETHYECKOI'0 aHajInu3a PacTUTEIbHO-
ro MaTepuaga UCXofsd U3 Leneil u 3aaad,
CTOAIIMX Tepes JabopaTopueit

Oﬁyqam!!!nﬁcn JO0JIKCH MMETHh HABBIKH H !I/lJII/[) OIIBIT J1eATe/Ib-

HOCTH:
Nmeer HaBbIK pa3paboTku (MoauuKa-
1102079 METOJINK MOJIEKYJISIPHO-
TeHETUYECKOr0 aHajm3a PaCTUTENBHOTO
N3 k-7

Mareprana, BaJMIallid METOAUK MOJie-
KYJISIPHO-TEHETHYECKOr0 ~ aHallM3a pac-
THTEIILHOI'O MaTepHaa

3. O0béM qMCHMILIUHBI U BUABI padoT

3.1. Ounas popma o0y4eHHs

BoiGepure popmy obyueHune
IToka3zaTenn Ha JIUCTE pacyer Bcero
8

O61mas Tpy10EMKOCTb, 3.€./9 2172 2172
OO6mrast KoHTaKTHasA padoTa, 4 24,15 24,15
OO6miast camocTosiTenbHas padbora, 4 47,85 47,85
KonraktHas pa6(3Ta P TIPOBEICHUU 24,00 24,00
y4eOHBIX 3aHATUH, B T.4. (1)

JIEKIUU 12 12,00

MPAKTHYECKHE-BCET O 12 12,00
CamocrosrebHas paGOTa TIpU TIPOBe- 39,00 39,00
JICHUH y4eOHBIX 3aHITHH, U
KonTakTHast paboTa Mpu MpOBEICHUH
MPOMEKYTOUYHON aTTecTalluy o0yJa- 0,15 0,15
IOIINUXCSA, B T.4. (4)

3a4er 0,15 0,15
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CamocrosiTenbHas paboTa npu mpo- 885 885

MEXKYTOYHOW aTTECTallUU, B T.4. (1) ' ’
MOAITOTOBKA K 3a4€Ty 8,85 8,85

dopma NPOMEXKYTOUYHOM aTTeCTalluu 3a4eT 3a4yer

3.2. 3aouHas ¢popma 00yueHuUs
He npenycmorpeno

4. Conep:xanue TMCHUNINHbBI

4.1. Conep:xkanue TUCHHUIJIMHBI B pa3pe3e pa3aeioB U MOAPa3ieioB

Pazoen 1. @epmenmor cennotl unicenepuu

Iloopazoen 1.1 OcHoguble npunyunvl, HA KOMOPHIX OA3UPYEMCs 2eHHO-UHHCEHEePHAS
MexHOoI02Us.

Hcropuueckne NpeanoChlIKd U OCHOBHBIE JTOCTUKEHUS, IPEIONPEICIUBIINE BO3SHUKH O-
BEHUE U ObICTpPOE Pa3BUTHE I'€HHOM MH)KeHepuHu. OCHOBHBIE 3Talbl Pa3BUTHS MCHHOW HMHIKEH e-
pun. OCHOBOITOJIOKHUKM T€HHOM HWH)KeHepuu. COBpeMEHHas CTPAaTerus N€HHOW HHIKEHEPHH.
Hcnonp3oBaHue METOMONOIMHM T'€HHON MH)KEHEpUHU MPHU PEIICHWU 3a7ad pa3lHYHbIX o0acTei
ouonoruu. I'eHHO-UHXeHepHast OnoTexHosorus. Vcnonp3oBaHue JOCTUKEHUI TeHHON HHKEH e-
puu B cesibckoM xo3siicTBe. [Ipobiiembl 6e3onacHoCTH npu padoTe ¢ pekomOuHaHTHRIME JTHK 1
IIPU CO3/IaHUH TPAHCIE€HHBIX OPraHU3MOB.

Iloopasoen 1.2. OcnogHbie npuembl OUUCKU HYKIEUHOBBIX KUCTOM.

OnexTpodopeTuyeckoe U XpomaTorpaduueckoe pasJejeHHe HYKJIEHHOBBIX KHUCIOT.
DepMeHTHl PECTPUKIINN U MOAU(PHUKAIIMN HYKIEHHOBBIX KHCIOT. Knaccudukanus 1 HOMEHKIa-
Typa pecTpukras. VMcnonb3oBaHue pecTpukTa3 Ajisi KOHCTPYHUPOBAHHUS PEKOMOMHAHTHBIX MOJe-
Kyl in Vvitro. Pecrpukassl Tuna |l — 0CHOBHOWM MHCTPYMEHT T'C€HHOW MHKeHeprH. X HOMeHKa-
Typa. CienmnduaHOCTh pecTpukTa3. CalThl PECTPUKIIMU KaK reHeTHYecKrue Mapkepsl. [lomume-
pasHas nenHas peakius (IIL[P-anamu3). YcTpoiictBo coBpeMenHoro amrudukatopa. Kommo-
HEHTBI peakImoHHOU cMecH, HeoOxoaumbie s [TIP. Cnienmduanocts u 3 pdextuBHoCTh TILP.
Bugg: II1IP.

Paszoen 2. Memoowl cennotl unocenepuu

Iloopaszoen 2.1. Omanwvi knonuposanus JJHK

[Tonsarue BekTOopa u ero emkoctu. [lnazmunnusie BekTophl. BekTopasie mosexynsl JJHK.
MeTtonasl koHcTpyupoBanus ruopuanbix JJHK in vitro. Bektopsr mist nepenoca JIHK B kierku
pactenuil. Tpanchopmanmsi XJIOpOIMIACTOB M UX HCIOJIb30BaHHE B OMOTEXHOJIOTUU. MeTo/bl
BBeneHus rubpuansix JJHK B knetku. Meronsl ot6opa ruOpuaHbIX KJIOHOB. Metoab! paciu -
poBku HyKieoTuaHOM nocnenoBarensHoctn JJHK. Ammmmdukamus nocnenosarensHocteit JJHK
in vitro. TlepeHoc reHOB ¢ MOMOILBIO BUPYCOB. [IepeHOC TeHOB, OMOCPEIOBAHHBINA KICTOYHBIMH
peuentopamu. CozaHue MUKPOOTBEPCTUN B KIETOYHBIX MEMOpaHax ¢ MOMOILbIO Jazepa. MuK-
pounbekiuu. bombapaupoBKa KIETOK MUKPOYACTULIAMH.

Iloopa3zoen 2.2. Tpanceennvle pacmenus

OcHOBHBIE 3Talbl MOJY4YEHHs] TPAHCTEHHBIX pacTeHuil. KynbTypa Kajuryca M CyCIIeH3H-
OHHBIE KYJbTYphI KiIeTOK. [Tomyuenue npoTomiacroB. ArpodakrepuanbHas nH(ekuns. ONUHbI U
UX poJib B MH(EKIuH. BexkTopsl Ha ocHoBe T Mmia3mus

4.2. PacnipeseieHne KOHTAKTHOI M CAMOCTOSITE/ILHOM Pa0oThHI PU MOAT0OTOBKE
K 3aHATHSAM 10 MoJApa3aeiam

4.2.1. Ounas popma o0yueHus
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KonTakTHas paborta
Pasnensl, moapas3nesnsl AUCHUILIMHBL CP
nekuuu | JI3 I13
Pa3zoen 1. Depmenmol 2eHHOU UHIHCEHEPUU 6 6 18,5
Iloopaszoen 1.1 OcHosHble npuHYUNdBL, HA KOMOPLIX OAZUPY- 4 4 915
emcs 2eHHO-UHINCEHePHAsl MeXHON02Us. ’
Iloopaszoen 1.2. OcHnosHble npuemvl OYUCKU HYKIEUHOBIX 2 2 9
KUCTIOM.
Pa3zoen 2. MemoOvwl eenHoU uHIM*CEHEPUU 6 6 2035
Iloopa3zoen 2.1. Dmanwvl knonuposanus JJHK 2 2 12
Iloopaszoen 2.2. Tpanceennvie pacmenusi 4 4 13.35
Bceero 12 12 38,5

4.2.2. 3aounas ¢popMa o0yueHus
He npenycmorpeno

4.3. IlepeyeHb TeM H YU4eOHO-METOAUYECKOT0 00ecTiedyeHNs IJIsl CAMOCTOSATENbHO PadoThI

o0y4arommxcst
O0ObeMm, 4
dhopma oOyue-
Tema C%MOCTOﬂTeHB_ VY4ebHO-MeTOoanYECKOe 00eCIeucHu e HUA
HOI paboTHI
OuYHas | 3a04Has

VYerpolictBo coBpe- | [P B peansHOoM Bpemenn / [[1.B. PeOpukos u mp.]
MeHHoro ammumduka- | ; nog pen. J.B. PebpukoBa .— Mocksa : Jlabopa-
Ttopa. Komnonents! pe- | Topust 3nanuit"" (panee ""BMHOM. JlaGopatopus
aKIIMOHHON cMecH, He- | 3Hanwit", 2015 .— 223 c. : uin., Tabi. — ABT. yKa-
oboxonumsie nust [TLP. | 3anbl HAa 060poTe THT. 1. — bubMMoOrp. B KOHIIE TJI. 4

— Ipenm. yka3.: c. 216-223 .— ISBN 978-5-9963-

2954-0 —

<URL:http://e.lanbook.com/books/element.php?pll

1d=70781>.

Metonbl anamusa re- | Pasun C.B. Xpomarun : / C. B. Pa3un, A. A. BreicT-
HOMa M €ro 3Kcnpeccuu | punkuii .— Mocksa : Jlabopatopus 3nanui"" (pa-

Hee ""BMHOM. Jlabopatopus 3Hanmii", 2015 .—
176 c. : un., uB. mi1. — ISBN 978-5-9963-2950-2 3

<URL:http://e.lanbook.com/books/element.php?pll
id=70738>.

®epmentsl  pectpuk- | Illeakynos, , C. H.

i U Moxubukanuu | ['eHeTHueckas MHKEHepus [JIEKTPOHHBIN pecypc] :
HYKJICMHOBBIX KHCIIOT. | yueOHo-cnipaBoyHoe mocodue / C. H. IllenxkyHos
— TD'enernueckas wumxenepus, 2023-05-21 —
Onextpod. naH. (1 ¢aiin) .— HoBocubupck : Cu-
OHMpCcKOe YHUBEPCUTETCKOE M3JaTenbCcTBO, 2017 .—
514 ¢. — Kuura HaxoguTcs B NpPEMUYM-BEpPCHU
9BC IPR BOOKS.

Ucnons3oBaHue no- | lleaxyuog, , C. H. 3



http://e.lanbook.com/books/element.php?pl1_id=70781
http://e.lanbook.com/books/element.php?pl1_id=70781
http://e.lanbook.com/books/element.php?pl1_id=70738
http://e.lanbook.com/books/element.php?pl1_id=70738
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1737&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20,%20%D0%A1.%20%D0%9D.%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1737&TERM=%D0%A9%D0%B5%D0%BB%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20,%20%D0%A1.%20%D0%9D.%5B1,1004,4,101%5D&LANG=rus
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CTH)KEHUUM Te€HHOM WH-
JKEHEpUU B CEIbCKOM
XO3SIUCTBE.

I'enernueckas MHKEHEpHs [AIEKTPOHHBIN pecypc] :
yaueOHO-cnipaBouHoe mocobue / C. H. IlenkyHos
— TD'enernueckas wunxenepus, 2023-05-21 —
Onextpod. naH. (1 ¢aiin) .— HoBocubupck : Cu-
OMpPCKOE YHHBEPCUTETCKOE M3AaTeNnbCcTBO, 2017 .—

514 c¢. — Kuura HaxoguTcs B NPEMUYM-BEpPCUU
OBbC IPR BOOKS.

MeTtoael  KOHCTPYUPO-
BaHUsA TUOPHTHBIX
JTHK in vitro.

[IpuMeHeHre MOJIEKYISIPHBIX METOJIOB UCCIIEOBAHUS
B I'CHETHKE [3JCKTPOHHBIA pecypc] : YueOHoe moco-
6ue / JI. H. Hedenoa.— Mocksa: OOO "Hay4no-
m3narenbekuil nentp MHOPA-M", 2019 — 104 c.
— BO - bakanmaspuat .— ISBN 978-5-16-009872-2
— ISBN 978-5-16-101433-2 —
<URL :http://znanium.com/go.php?id=1033803>.

I'eHHO-MHKEHEepHas
OMOTEXHOJIOTUS

[TpumeHeHre MOJNEKYISIPHBIX METOIOB HCCIICIOBAHUS
B T€HETHKE [3JIEKTPOHHBIN pecypc] : YuebHoe nocodue
/JI. H. HedenoBa— Mocksa: OOO "Hayuno-
uznarenbekuit neHtp MHOPA-M", 2019 .— 104 ¢. —
BO - bakamaBpuatr .— ISBN 978-5-16-009872-2 .—
ISBN 978-5-16-101433-2 —
<URL :http://znanium.com/go.php?id=1033803>.

4,5

DnexTpodopernye-
CKOoe U Xpomarorpagu-
YECKOoe paszaeneHue
HYKJIEMHOBBIX KUCJIOT.

MornekynspHO-TeHETUYECKUE U OHMOXMMHYECKHE Me-
TOJBI B COBPEMEHHOM OMOJIOTUM PACTCHUH / MO pex.
Bin.B. Kysnenosa, B.B. Ky3uenos, I'.A. Pomanosa .—
Mocksa : JlaGopatopus 3Hanuii"" (panee ""BMHOM.
JlaGopatopus 3Haumii", 2015 .— 487 c. : un. — (Me-
TonBl B Omonoruu) .— buOmuorp. B KOHIE pa3nm .—
ISBN 978-5-9963-2659-4 —
<URL:http://e.lanbook.com/books/element.php?pll id
=66252>.

MeToapl  KOHCTPYHPO-
BaHUS THOPUTHBIX
JIHK in vitro.

MornekynspHO-TeHETHYECKUEe U OMOXUMHUYECKUE Me-
TOJIbI B COBPEMEHHON OMOJIOTHU pacTeHUH / MO pel.
Bn.B. KysnenoBa, B.B. Ky3unenos, I'.A. PomanoBa
— Mocksa : Jlabopatopus 3Hanuii"" (panee ""BU-
HOM. Jlabopatopus 3nHanuit", 2015 .— 487 c. : un.
— (Metoaer B Omonorun) .— bubmorp. B KoHIIE
pasn — ISBN 978-5-9963-2659-4 —
<URL.:http://e.lanbook.com/books/element.php?pll i
d=66252>.

[lepenoc reHoB c mo-
MOIIIbIO BUPYCOB.

MornekynspHO-TeHETUYEeCKUE U OHMOXUMHUYECKHE Me-
TOJIBI B COBPEMEHHOW OMOJIOTMM PacTeHU# / moJ per.
Bin.B. Kysnenosa, B.B. Ky3uenos, I'.A. Pomanosa .—
Mocksa : Jlabopatopus 3nanuii"" (panee ""BHOM.
JlaGopatopus 3nanmii", 2015 .— 487 c. : un. — (Me-
TonBl B Omonoruu) .— buOmuorp. B KOHIE pa3n .—
ISBN 978-5-9963-2659-4 —
<URL:http://e.lanbook.com/books/element.php?pll id
=66252>.

10

YerporcTBo COBpe-
MEHHOTO aMIUIH (puKa-
TOpA.

[TprMeHeHre MOJICKYIISIPHBIX METOJIOB MCCIICIOBAHHSI
B TEHETHKE [IJIEKTPOHHBIN pecypc] : YueOHoe mocodue
/JI. H. HedenoBa— Mocksa: OOO "Hayuno-
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uznarenbekuit neHtp MHOPA-M", 2019 .— 104 ¢. —
BO - bakamaBpuat .— ISBN 978-5-16-009872-2 .—
ISBN 978-5-16-101433-2 —
<URL:http://znanium.com/go.php?id=1033803>.

Bcero 38,5

5. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHHs MPOMEKYTOUHOM ATTeCTALMU U
TeKYyLlero KOHTP0JIf

5.1. Oranbl (pOpMHUPOBAHUS KOMIIETEHUM

Moapasznen
AMCUMILIMHBI

KoMmnerenuus

I/IHmeaTop HOCTHIKCHUA KOMIICTCH-

107071

[Togpaznen 1.1 OcHoB-
HbIE MIPUHIINIBI, HA KOTO-
pBIX Oazupyercs reHHO-
WH)KEHEPHAs TeXHOJIOTUs

OIIK-1 - Cnocoben
pemaTh THIOBBIE 3aja-
9u TpodheccuOHATbHOM
eI TeILHOCTH Ha OCHO-
B€ 3HAHWM OCHOBHBIX
3aKOHOB MaTeMaTH4e-
CKUX M €CTECTBEHHBIX
HayK C IpUMEHEHUEM
nH(OpPMAaIMOHHO-
KOMM YHUKAIIHOHHBIX
TEXHOIOTHI

3

N1 omnk-1

N2 onk-1

W3 ork-1

ITK-7 CnocoOeH BEI-
MOJIHSITH MOJIEKYJISIPHO-
TeHeTUYECKUH aHaInu3
pacTUTCIILHOI'O Ma-
Tepuasa

VT 17

U2 k7

T < |

W3 k7

[onppaznen 1.2. OcHoB-
HBIC TPUCMBI OYHUCTKHU
HYKJIICMHOBBIX KHUCJIOT

OIIK-1 - Cnocoben
pelaTh TUIIOBBIE 3a1a-
91 1podeccru OHATBHON
JeSITEIbHOCTH Ha OCHO-
BE€ 3HAHUH OCHOBHBIX
3aKOHOB MaTeMaTHye-
CKUX U €CTECTBEHHBIX
HayK C IpPUMEHEHHEM
MH(pOPMAIMOHHO-
KOMM YHUKAIIMOHHBIX
TEXHOJIOTUH

N1 omk-1

W2 onk-1

W3 o1

ITK-7 CiocobeH BEI-
TIOJIHSITH MOJIEKYJISIPHO-
TCHETUYCSCKHUI aHaIN3
PaCTUTENIBHOTO Ma-
Tepuasa

W7

<

V12 17

W3 k7

[Togpaznen 2.1. DTansl
kyoHnpoBanus JJHK

OIIK-1 - Cnocoben
pemarh TUIIOBBIE 3aja-
yu TnpodeccrOHaNIbHON
eI TEILHOCTH Ha OCHO-
B€ 3HAHUM OCHOBHBIX
3aKOHOB MaTeMaTHYe-
CKHX U €eCTECTBEHHBIX

NTonk-1

U2 onk1

W3 ork-1
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HayK C IPUMEHEHHUEM
UH(pOPMAIMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOT U

ITK-7 CnnocoOeH BEI-
MIOJIHSITH MOJIEKYJISIPHO-
TCHETUYCCKHUI aHaIN3
pPacTUTENILHOT'O Ma-
Tepuana

VT 17

<

W2 k7

W13 k-7

[Togpaznen 2.2. Tpanc-
TeHHBIE PACTCHHUS

OIIK-1 - Cnocoben
pelaTth THUIOBBIE 3aj1a-
yu TnpodeccruoHaNbHON
JESITeTPHOCTH Ha OCHO-
BE€ 3HAHMA OCHOBHBIX
3aKOHOB MaTeMaTuye-
CKUX ¥ €CTECTBEHHBIX
HAayK C TpPUMEHEHUEM
nH(OpMaIMOHHO-
KOMM YHUKAIIHOHHBIX
TEXHOJIOTUI

N1 omk-1

W2 onk-1

W3 onk-1

ITK-7 CiocobeH BEI-
HOJIHSTh MOJICKYJIIPHO-
TeHEeTUYESCKHUI aHaInu3
pPacTUTEIBHOTO Ma-
Tepuaia

W7

<

V12 17

W3 k7

5.2. lllka/jbl 1 KPUTEPUHU OLIEHUBAHUS J0CTUKEHHUSI KOMIETeHIN A

5.2.1. lIkasa oneHUBAHHUS JOCTHKEHUS KOMIIETEHIINIA

Bup ouenku OueHku
Akanemudeckasi OlleHKa 1o 4-xX OAJITLHOW | HEYAOBIIET- | YIOBJIETBO-
XOpOUIO | OTJIMYHO
1IKasie BOPUTEJIHO | PUTEIBHO

5.2.2. KpuTepuu olleHNBAHUSA J0CTHKEHNSI KOMIIETEeHIUI

KpI/ITepI/II/I OIICHKH Ha 3a4€TC

Onenka, ypoBeHb
JIOCTHOK CHHS
KOMIICTCHITNH

Onuncanne KpuTepueB

3a4uTeHOo, BEICOKHH

CTyaeHT BBIIOIHUI BCE 3aaHUsI, IPEIYyCMOTPEHHBIE paboueil mpo-
rpaMMOM, OTYUTAJICS 00 MX BBINOJHEHUH, JEMOHCTPUPYS OTIMYHOE
3HAHHE OCBOCHHOI'0 MaTepualla U YMEHHE CAMOCTOSTEIBHO pEellaTh

CJIOKHBIC 3aJa49M JUCIIHUITIINHBI

3a4TeHO, MPOABUHYTHIN

CTyaeHT BBIIONHUI BCe 3aaHUsI, IPEIYyCMOTPEHHBIE paboueit mpo-
IrPaMMOM, OTYUTAJICS 00 WX BBITOTHEHHH, TEMOHCTPHPYS XOpoliee
3HAaHHE OCBOCHHOI'O MaTepuajla U YMEHUE CaMOCTOSATENIBHO PEeIlaTh
CTaHJApTHBIE 3a/1a4U U CLIUTITMHbBI
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3a4TEeHO, IOPOr OBBII

CTyaeHT BBIIOJIHUI BCE 3aJaHUsI, IPELYyCMOTPEHHbIE pabouelt npo-
rpaMMOM, OTYUTAJICS 00 MX BBINOJIHEHUHU, JEMOHCTPUPYS 3HAHUE
OCHOB OCBOECHHOI'O MaTepuajga U YMEHUE pellaTh CTaHJApTHHIE 3a-
Jlayy JUCLUUIUIMHBI C IOMOILBIO TP ENOAaBaATENS

He 3aureno,
KOMITETECHIINS HE
OCBOCHA

CTyneHT BBIMOJIHUIJ HE BCE 3a/JaHUs, MPEeIyCMOTpEeHHbIE paboueit
IporpaMMol WM HEe OTYMTasics 00 MX BBINOJIHEHUH, HE MOIATBEP-
JKIAeT 3HAaHME OCBOCHHOI'O MAaTepHalla U HE yMEeT pelaTb CTaH-
JapTHBIE 3a1a4¥ JACLUIUIMHBI 1aK€ C ITOMOLIBIO IIPENO1aBaTENs

KpI/ITCpI/II/I OLICHKHU TECTOB

Onenka, ypoBeHb
JOCTHKEHHUS
KOMIIETEHIIU I

Onucanue KpuTepueB

OTIMYHO, BEICOKUI

ConeprxaHre NpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, MpOIBUHY THII

ConeprxaHre NpaBUJIbHBIX OTBETOB B TeCTe HE MeHee 75%

Y 10BIETBOPUTEIBHO,
MOPOTOBBII

CopepxaHue MpaBUIILHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnerBopurenbHo,
KOMIIETCHIIMS HE OCBOEHA

CopepxaHue MpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kputepuu orieHku yCTHOTO orpoca

Onenka, ypoBeHb
JOCTHKEHUSA
KOMIIETEHIIN I

Onuncanne KpuTepueB

3auTeHo, BEICOKHH

CTyneHT JEMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepHUalla, YETKO BbI-
paXkaeT CBOIO TOYY 3pPEHHUs MO paccMaTpUBAEMOMY BOIIPOCY, MPU-
BOJIsl COOTBETCTBYIOIINE IPUMEPBI

3a4TeHO, MPOABUHYTHIN

CTyneHT IeMOHCTPUPYET YBEPEHHOE 3HaHWE MaTepHasa, HO JIOIy c-
KaeT OT/IeNIbHbIE IOTPEIIHOCTH B OTBETE

3a4TeHO, MOPOrOBBIH

CTyeHT NeMOHCTPUPYET CYIIECTBEHHBbIE MPOOENbl B 3HAHMUIX Ma-
TepHaJia, JOMYyCKaeT OIUOKH B OTBETAX

He 3aureno,
KOMIIETCHIIMS HE
OCBOCHA

CTyneHT IeMOHCTpUpPYET He3HaHHE MaTepuaa, JI0MycKaeT rpyobie
oMOKH B OTBETaX

Kpurepun oneHku pemenus 3aaad

Onenka, ypoBeHb
JOCTHKEHUSA
KOMIIETEHIIN I

Onucanue KpuTepreB

3a4TeHO, BHICOKHUI

CTyneHT yBEpEHHO 3HAET METOAMKY M aJIFOPUTM PELICHHs 3a7a4H,
HE JIOYCKaeT OIMOOK IPH €€ BBIITOJHEHHH.

3auTeHo, NPOABUHYThIN

CTyzneHT B 11eJIOM 3HaeT METOAUKY U aJITOPUTM pELIeHUs 3a]]a4H, HE
JIOMTYCKAET TPyObIX OMMMOOK MPHU €€ BHITIOJIHECHUH.

3a4TeHO, MOPOTOBBIi

CTyIeHT B 11€J0M 3HaeT METOJIUKY U aJIOPUTM peIlIeHus 3adauu,
JIOIYCKaeT OLMIMOOK IPH €€ BBHIMOJIHEHHH, HO CIOCOOEH HCIPaBUThH
UX IPH IIOMOIIH MPEToIaBaTes.

He 3auteno,
KOMITETEHIINS HE

CTy,)ICHT HC 3HACT MCTOAUKY U aJITOPUTM PCHICHHA 3aaa4u, JOITyC-
KacT FPY6I)IG OIINOKH IIpH €€ BBIIIOJIHCHUU, HC crrocoden HUCIIPABUTDH
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OCBOEHA UX IPU TTOMOILM [TPEnoJaBaTesl.
5.3. Martepuabl AJs OLEeHKH J0CTHKEHUS] KOMIETeH Uit
5.3.1. OueHo4HbIe MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALNHU
5.3.1.1. Bonnpocsl Kk 3K3aMeHy
He npeaycmorpeno
5.3.1.2. 3agauyu K IK3aMeHy
He npenycmotpeno
5.3.1.3. Bonpocsl K 3a4eTy ¢ OleHKOI
He npenycmorpeno
5.3.1.4. Bonpochl K 3a4eTy
Ne Conep:xkanue Kommne- MK
TeHIUsA
N1 onk-1
OIIK-1 | U2 orx-1
OCHOBHBIE MPUHIUNBI, HAa KOTOPBIX Oa3upyercss TEeHHO-
1 MHKEHEPHAS TEXHOJIOIHS M onkq
p ' N1 k-7
[K-7 N2 k-7
U3 k7
W1 omk1
OIIK-1 | UJ2 onx-1
OCHOBHBIE 3Tanbl THIIMYHOTO SKCIIEPUMEHTA MO MOIYUYEHUIO U W13 onk-1
2
KJIIOHHPOBAHHIO peKOMOMHAHTHBIX Moekyn JIHK N1 k-7
IK-7 N2 k-7
W3 k7
N Tonk-1
OIK-1 | UJ2 omx-1
3 OCHOBHBIE NMPUEMBbI OUUCTKH HYKJIEUHOBBIX KHCIIOT. W3 onx-1
W nk7
[K-7 N2 k-7
U3 k7
W1 omk1
OIIK-1 | U2 omx-1
W3 ok
4 Knaccudukanus 1 HOMEHKJIaTypa peCTpUKTa3
N1 k-7
[K-7 N2 k-7
U3 k7
N1 onk-1
OIIK-1 | UJ2 onx-1
5 [Tormmepasnas nennas peaxknus (ITL[P-anamms). W3 onx-1
N1 k7
IK-7 N2 k-7
U3 k7
6 Otansl kaouuposanus JJHK. OIIK-1 W1 omx-1
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U2 ok
U3 onk-1
U1 k7
[K-7 N2 k7
W3 nx-7
5.3.1.5. IlepeyeHb TeM KypCcOBBIX NPOEKTOB (PadoT)
He npenycmorpenst
5.3.1.6. Bonpochl K 3a111UTe KypPCOBOIo NpoeKkTa (padoThl)
He npenycmorpenst
5.3.2. OueHo4HbIe MATEePUAJIbI TEKYIIET0 KOHTPOJISI
5.3.2.1. Bonipochl TeCTOB
Ne Conep:xanue Kowmme- NAK
TeHIHS
1 | HazoBuTe mporiecc, B KOTOPOM IPUHUMAET ydacTue OakTepuodar:
-Konsroramus; OIK-1 | Mloma
-Tpanchopmarnus; K-7 The
-Tpancaykuus; TK-7
-Penapanusi.
2 | HazoBuTe epMeHTHI, KOTOpPbIE TPUMEHSIOTCS B TEHHOW WH)KEHEPHUH:
-PecTpukTassi; OMK-1 | Mlomes
-JIurassrl; K-7 V1 g
- JHK-nonumepasa; e
-BEPHBI BCE OTBETHI.
3 | 'en-mapkep” HEOOXOAUM B T€HETUUECKOW WHKECHEPHH:
-JIJ1s1 BKJIFOUCHUSI BEKTOPA B KJIETKU XO35MHA;
-171s1 0TOOPA KOJIOHUH, 00pa3yeMbIX KIIETKaMH, B KOTOPBIC POHUK OIIK-1 | UOlomnk-1
BEKTOD; TIK-7 U1 k-7
-JIJIsl BKJTFOUEHUS ““pabouero reHa” B BEKTOD;
-JIJ151 TTOBBIIIEHUSI CTA0OMIBHOCTHA BEKTOPA.
4 | IlonsTre “IUNKUE KOHLBI MPUMEHUTEIBHO K T€HETHUYECKON HMHXK e-
HEPUU OTPAKAET:
-KOMITJIEMEHTapHOCTh KOHIIEBBIX HYKJIEOTHIHBIX TOCIIEI0BATENbH O-
CTCH, . OIK-1 | WJllomet
- B3aUMOJICHCTBHE HYKJICMHOBBIX KUCIOT U THCTOHOB; K7 VI s
- pearupoBanue apyr ¢ apyrom SH- rpynn ¢ o0pa3zoBaHueM IUCYIIb-
(bUIHBIX CBS3EH;
-ruipooOHOE B3aUMOEHCTBIE JIUITHIOB;
-00pa3oBaHUE BOJOPOJIHBIX CBS3EH.
5 | Ten-mapkep” HEOOXOUM:
-JI71s1 TIOBBIIIEHUS] aKTUBHOCTH PEKOMOMHAHTOTO0 MUKPOOPTaHU3Ma, ONK-1 | Ml omes
-171s1 00pa30BaHMsI KOMIIETEHTHBIX KJIETOK XO35MHA; K-7 e ’
-1I71s1 0TOOpa peKOMOWHAHTHBIX KJIETOK; e
-JIJ151 TIOBBIIICHUSI BBDKUBAEMOCTH PEKOMOMHAHTHBIX KJIETOK.
6 | [lutatenpHble Cpeabl A KYIBTYP PACTUTEIBHBIX KJIETOK OTINYAIOT-
Csl OT MMUTATEIBLHBIX CPEe 1T MUKPOOPraHU3MOB U KiIeTOK )KUBOTHBIX | OIIK-1 | U 1omnk-1
00s3aTEILHBIM HAIMYHUEM [1K-7 N1 k-7
-YTJIEBOJIOB;
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-coeiMHeHu# azota u docdopa;

-pUTOrOpMOHOB;
-BUTaMUHOB.

7 | Ton, korma BiepBbI€ TOKa3aHa POJIb HYKJIEUMHOBBIX KUCIIOT B Iepesa-
Ye HACIIECTBEHHON NH(OpMAIUK:
'1940, OIIK-1 I/Iﬂlom(.l
-1944; IK-7 | U1 nk-7
-1953;
-1957.

8 |Ton, korma Obuta co3gaHa Mopjens JABoMHOM crnmpamn  JIHK
_1822 OIIK-1 | UO1omk-1
1953 [K-7 N1 g7
-1957

9 | [lepBbIM O0BEKTOM F€HHON MH)KEHEPHUH CTaja:
-E.CO"; OIIK-1 I/IIUOHK-l
-S.cerevisae; IK-7 N1 g7
-B.subtilis.

10 | B xadecTBe BEKTOpa ISl BBEICHUS TY)KOI'0 T'€HA B PACTUTEIIBHYIO
KJIETKY HCIOJIb3YIOT:
-IJIa3MUIBI arpOOAKTEPH; Onl_gf%l II//II'E:[;IOHK{
-IJIa3MUIbI OAKTEPHI; TIK-7
-supyc SV-40.

11 %ZI;TI:)IIL)I If;[).JI)KeH OBITh: OMK-1 | Wlomes

’ [K-7 N1 g7

-HEOOJIbIINM.

12 | B cocTtaB BUpOUIa BXOJIUT:
'6CJ'IOK; OI1K-1 I/Iﬂlom(.l
-PHK; TIK-7 I/Iﬂl [K-7
-IHK

13 | Bupounas umerot gpopmy:
-IPSIMOJIMH EHHYIO; OIIK-1 | UOlomnk-1
-KOJIBLEBYIO; TIK-7 W1 k-7
-CITUPAJICBUIHYIO

14 | Tpancno3oHbI UMEIOT HopMmYy:
-IIPSIMOJIMHENHYIO; OHI}{K;l %’H 110n1<-1
-KOJIBLEBYIO. i Al mer

15 | TpaHcno30HBI BIIEpBBIE OBLIIM OTKPBITHI B:
-30 - X rogax; OIIK-1 | UO1omk1
-konue 40 -X roaos; TIK-7 N1 k-7
-1971 rony.

16 | TpaHCIIO30HBI OTKPBLI:
-ITons bepr; OIIK-1 | Ud1omk-1
-bapbapa Mak-KnuHTOK; TIK-7 N1 k7
-Openepuk Canrep.

17 | Arpobaktepuu sIBISIOTCS:
-BHYTPHKJICTOYHBIMH TTAPA3UTAMH,
-BHYTPHKJICTOYHBIMA CUMOVOHTAMU; Onl_ggl %ﬁllom('l
-BHEKJICTOYHBIMH CHMOMOHTaMU; TIK=7
-HU OJTHO M3 YTBEPXKICHHUI HE BEPHO

18 | ABTOpPOM pecTpHKTa3HO-IIUTA3HOT'O0 METO/IA SIBIISIETCS: OIIK-1 | UO1lomnk1
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-C. Kosmn;
-Maxk-KnuHTOK;
-Mak-Jleos;

ITK-7

AT k7

19

IIpu pecTpuKTa3HO-IMIa3HOM METO/IE€ IPOUCXOAUT CIINBAHNUE KOH-
moB JIHK:

-TYIOM-JINIIKHIA;

- TAIKAMN -TTATIKAT

-TYIIOM-TYIIOH.

OIIK-1
[K-7

W1 omk-1
NAT nx-7

20

IIpy KOHHEKTOPHOM METOE NPOUCXOAUT cirBanue KoHuoB JJHK:
-TyIIOM -JIUIIKHIA;

- TATTKAM -JTATIKAT

-TYIIOU-TYIIOM.

OIIK-1
ITK-7

N1 omx-1
N1 k-7

21

IIepByro pecTpukTasy, KOTOpasi paclIensia CTPOro ONpeneICHH YO
nocienoBarenbHocTh JJHK BBIIETMIN:

-Mesennscod u FOans;

-MesenbcoH u Belir;

-Cmut u Bunbkokc.

OIIK-1
[K-7

N1omnk1
N1 k7

22

ITepBas BblAeIeHHAs U3 OaKTepUaIbHON KIETKH SHIOHYKJIea3a pac-
niersiia mostekyuisl JJHK:

-B M€CTE y3HaBaHMUS;

-Ha OINPE/EIEHHOM PACCTOSHUU OT MECTA y3HaBaHUS;

y IPOU3BOJIbHOM M€ECTa OT MECTA y3HABaHU.

OIIK-1
ITK-7

N1 omnk-1
W1 nxr

23

[TepBas BbIZeICHHAS U3 OaKTepHaIbHON KJIETKH SHIOHYKJIea3a pac-
mersiiaa mosekyisl JIHK:

-B MECTE Y3HaBaHUS;

-Ha ONpENIeIEHHOM PACCTOSIHUH OT MECTa y3HABaHUS;

y MPOU3BOJILHOM MECTE OT MECTa Y3HaBaHUSI.

OIIK-1
[K-7

N1 omnk-1
NAT nx-7

24

[Tepsas rubpuanas JJHK conepxxana ¢pparments: JJHK:
-BUpyca U OaKTepuu;

-2-X BUPYCOB U OaKTepuu;

-0aKTepuH, IPOXKKEBOM KIETKU U BUPYCA;

-0aKTepuu, BUpyca 1 JKUBOTHOU KJIETKH.

OIIK-1
ITK-7

N1 omx-1
N1 k-7

25

I'ox poXIeHHs TEHHOM MHKCHEPUU:
-1971,;
-1972;
-1973;
-1974.

OIIK-1
I1K-7

N1 omnk-1
W1 nx7

26

I'uOpuan3zanuio uccieayeMor HyKJIenHoBou kuciothl ¢ JJHK -
30H]IOM MTPOBOJIST:

-in vivo;

-B T'CIIC;

-Ha HUTPOLIEJUIIOJI03E.

OIIK-1
ITK-7

W1 omx-1
W1 k-7

27

[Tpu rubpunuzanuu cnapusatorcst pparments! JHK:
-OJIHOLIEIIOY €UHBIE;

-JIBY11ETI0YECUHBIE;

-OIHO- U JBYLIETIOYEYHBIE.

OIIK-1
[K-7

N1 omnk-1
NAT nx-7

28

Temmeparypa penarypauuu JTHK (°C):
-37,
-65;
100.

OIIK-1
[K-7

W1 omk-1
N1 k-7

29

Temneparypa nenarypanuu JJHK (°C):

OIIK-1

N1 omx-1
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-37; [K-7 N1 g7
-65;
-100.
30 | Pectpukums—To:
-paszpe3anne monekyisl [JHK; OIIK-1 | UO1omnk-1
-CIIMBAHUE MOJIEKYJIbL; T1K-7 N1 k-7
-KonupoBanue MosekyJsl JTHK.
5.3.2.2. Bonipochl il YCTHOT'O 0Ipoca
Kome-
Ne Conep:xanue S — HNAK
1 | OcHOBHBIE TpPHUHIMIBL, Ha KOTOpbIX Oasupyerca renHo- | OIIK-1 N1onk-1
WH)KCHEPHAs! TEXHOJIOTHS. T1K-7 W1 k7
2 OcHOBHbIE 3Tanbl Pa3BUTHS T€HHON UHKEHEPUH. OIIK-1 N lonk-1
ITK-7 N1 k7
3 OCHOBHBIE MTPUEMBI OYUCTKH HYKJIEMHOBBIX KUCIIOT. OIIK-1 N1 omk-1
IK-7 N1 k7
4 DnekTpodopeTuuecKoe U XxpoMatorpaduueckoe pasieacHue OIIK-1 N 1omnk-1
HYKJIEHHOBBIX KUCJIIOT. IK-7 N1 k-7
5 Hcnonbp3oBaHue pecTpUKTa3 Jijisi KOHCTPYHPOBAHUS pEKOMOU- OIIK-1 N lonk-1
HAHTHBIX MOJICKYJI iN Vitro. IK-7 N1 k7
6 . Knaccuduxanus u HomeHKIaTypa pecTpuKTas. OIIK-1 N1omx-1
ITK-7 N1 k7
7 CaliTbl peCTPUKIIMY KaK TEHETUYECKUE MAapPKEPHI. OIIK-1 N lomnk-1
I1K-7 N1 k7
8 [Tormumepasnas nennas peaxius (ITL[P-anamm3). OIIK-1 N1 omk-1
[K-7 A1 k-7
9 Otansl knouupoBanusa [JHK. OIIK-1 N1 omxk-1
IK-7 A1 k-7
10 | IToHsiTHE BEKTOpa M €T0 EMKOCTH. OIIK-1 W 1omxk-1
IK-7 A1 k-7
11 | Metonsl koHCTpyupoBanus rudpuaabix JJHK in vitro. OIIK-1 N 1omnk-1
I1K-7 N1 k-7
12 | Tpancdopmanus XJ0pOIUIACTOB U UX HCIOJIb30BaHUE B OMOTEX- OIIK-1 N1 omk-1
HOJIOTHH. [IK-7 N1 nxr
13 | Merons! BBenenus rudpunubix JJHK B kneTku. OIIK-1 N1 omk-1
I1K-7 N1 k-7
14 | Meronabl 0TOOpa TUOPUTHBIX KIIOHOB. OIIK-1 N 1onk-1
IK-7 N1 k7
15 | Meronb! paciu@poBKH HYKJICOTHIHOM MOCIEA0BATEILHOCTH OIIK-1 N 1onk-1
JIHK. ITK-7 N1 k7
16 | Ammmudukanus nociaenosarenprocreit JJHK in vitro. OIIK-1 N1 omk-1
ITK-7 N1 k7
17 | OcHoBHBIE 3Tallbl NOJy4YE€HHS TPAHCTEHHBIX PACTEHUH. OIIK-1 N 1lonk-1
I1K-7 N1 k7
18 | KynbTypa Kajmtyca u CyCIeH3HOHHbIE KYJIbTYpPbI KIETOK. OIIK-1 N1onk-1
ITK-7 N1 k7
19 | Ilomy4eHne TpOTOIIACTOB. OIIK-1 W 1omxk-1
I1K-7 N1 g7
20 | ArpobakTtepuasibHas HH(EKIHs. OIIK-1 N1onk-1
IK-7 W1 g7
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5.3.2.3. 3agaum )i NPOBEPKH YMEHH I M HABBIKOB

Komne-
Ne Coaep:xanue TeHums NAK
1 |Wmeercs nocnenoBatenbHOCTh U3 39 HYKJICOTHIHBIX Map JBYXIEI O- N20mxk-1
yeynoit JIHK cnenyromiero cocrasa: OIIK-1 | U3omk-1
 -IUTTAITHITTAATTAATTHAATAT TTTTAATTHAIIATT -3
-ITAATHUITAOTTAATTOUI TTATHAHAIITTAATTITAIL-5 |  TIK-7 N 2k-7
Kaxum crmoco6oM 1 Ha CKOJIBKO YacTelt MOXKHO pa3pe3aTh oty JJHK? N3 k-7
2 | Pectpuxnuonnsiii ¢pepment Hind III paspezaer JTHK mo mocnemnoBa- N20mk-1
tenpHOCTH AADLITT. Hackompko yacto sToT hepment Oyzmer paspe-| OIIK-1 | U3omk-1
3aTh AByxuenodeunywo JJHK?
[1K-7 N2 k-7
N3 k7
3 | Hmxe npuBeneHsl nocnenoareabHOCTH ABYX (pparmentoB JJHK, BbI-
JIeJICHHBIX U3 OPraHU3MOB Pa3HbIX BUOB. U20mk-1
1) 5-ATHATALTI TTAATTHAIIA-3"  2) 5-ATTAATTUTTAIIA] OIK-1 | Ud30mk-1
3-TUI'TATTAHALUTTAAITIT-5 3 -TALUTTAATAATUITAT
C moMomp0 Kakux ()EPMEHTOB MOXKHO IOJIYYHTh TUOpHAHYI0 Monme-| IIK-7 N 2mk7
kyny JHK u3 stux ¢pparmentoB? OnumuTe nocieaoBaTeabHble dTalbl N3 k-7

NOJIy4EeHHUsI THOPUIHON MOJIEKYJIBI.

5.3.2.4. IlepedyeHnn TeM peeparoB, KOHTPOJIBHBIX, PACYETHO-TPapuIeCKUX padoT

5.4.1. OueHka 10CTHKEHUS] KOMIIETEHIIMI B X0/1¢ IPOMEKYTOYHOM aTTeCTAllHH

He npenycmotrpeno

5.3.2.5. Bonipochbl AJ1s1 KOHTPOJIbHOI (pacueTHO-Tpaduyeckoii) padoThI

He npenycmotrpeno

5.4. CucremMa OLIeHUBAHHUSA JOCTHIKCHUS KOMIIETEHIINIA

OIIK-1 — CnocobeH pemaTh THUIOBBIE 337a4d NMPO(ECCHOHANBLHON AEATEIbHOCTH Ha OCHOBE
3HaHUN OCHOBHBIX 3aKOHOB MaTeMaTHUECKUX U €CTECTBEHHBIX HayK C IPUMEHEHHEeM HHpopMa-

IMMOHHO-KOMMYHHKAITMOHHBIX TEeXHOJIOT U

WNunukatopsl noctmxenus komnerenuun OIK-1

Homepa BompocoB u 3anau

BOITPOCHI IO
BOITPOCHI K 3aa4yu K KYpCOBOM
Kon Coneprarme 3a13{ery 3I?§laMeHy };E)oelcryy
(pabore)
3HaeT METOAMKY pacuera HOPM BBICEBA CEMSH,
Nlonk-1 | mocagouyHOro MaTepuana, J03 BHECEHUsS ya00- 1-6
pPEHUI U ECTUIUO0B
N120mk1 | Ompenensier o0uryro moTpeOHOCTh B CEMEHHOM 16
Y TI0CaI0YHOM MaTepuasa
U30mk-1 | CocraBnsaTh 3asBKM Ha MPHOOPETEHUE CEMEH-
HOTO W TOCAJOYHOr0 MaTepuansa HUCXOIsi W3 1-6
o011elt TOTpeOHOCTH B UX KOJIUYECTBE

I1K-7 Crioco6eH BBINOJIHATH MOJIEKYJISIPHO-T€HETUYECKUI aHAIN3 PACTUTEIBHOI0 MaTepraia

WNunukatopsl qoctwkenust kommnereHuu [K-7

HOMCpa BOIIPOCOB U 3aaa4

Kon

Coneprxanve

BOIIPOCHI K
3a4eTy

387341 K
3K3aMeHY

BOIIPOCHI TI0
KypCOBOMY
HPOEKTY
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(pabore)

W1 k7

3HaeT: TUNBI MOJEKYJSIPHBIX MapKepoB U Me-
TOJbI MOJIEKYJIIPHOI'O F€HOTUIIMPOBAHUS, BUIbI
MapKep-oInocpe0BaHHOI0 0TO0pa

1-6

W27

VYmeet pa3pabateiBaTh (MOAU(DUIIMPOBATH) Me-
TOJTUKU B obmactu MOJIEKYJISIPHO-
TCeHETUYECKOr0 aHaj3a PAcTUTEIHHOr'0 Mare-
pHana ucxons U3 IeNed U 3a7ad, CTOAIIMX Ie-
pen nabopaTopuen

N3 k-7

Hmeer HaBBIK pa3paboTku (MoaupUKaum) Me-
TOAUK MOJIEKYJISIPHO-T€HETHUECKOro aHallu3a
PAaCTUTENBHOIO0 MaTepuaia, BaluJallUd METO-
JUK  MOJIEKYJISIPHO-TEHETUUECKOIO0  aHalu3a
pac-TUTENBHOr 0 MaTepraia

1-6

5.4.2. OueHka J0CTHKEHHUs] KOMIIETEHIMI B X0/1€¢ TEKYIIEr0 KOHTPOJIsI

OIIK-1 — CnocoOeH pemaTh TUIOBBIE 3aJa4M MPOPECCHOHAIBHON J1ESATEILHOCTH Ha OCHOBE
3HaHUN OCHOBHBIX 3aKOHOB MaTeMaTHUECKUX U €CTECTBEHHbIX HayK C IPUMEHEHHEeM nHpopma-
L{MOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTI U

WNunukatops! noctmkenus kommnerenun OIK-1

Howmepa Bonpocos u 3aaa4

3a1aun
BOIIPOCHI I
Kon Coneprxanne BOTPOCHI YCTHOTO | MPOBEPKU
fecton onpoca | yMEHUH U
HAaBBIKOB
3HaeT METOAMKY pacueTa HOPM BBICEBA Ce-
Ullonk-1 | MAH, MMOCaJ0OYHOrO MaTepHaja, J03 BHece- 1-30 1-20
HUS yIOOPEHUI U TTECTUIIN]IOB
N20mk-1 | Onpenenser oOmuryto moTpeOHOCTh B CEMEH- 1-3
HOM M MTOCaJI0YHOM MaTepuaa
N 30mk-1 | CocTaBnsTh 3asBKM Ha NPUOOpPETEHUE Ce-
MEHHOI0 M [TOCaZI0YHOr0 MaTepuaia HCXo- 1-3

Js1 U3 001Iel TOTPeOHOCTH B UX KOJIUYECTBE

[IK-7 CriocoOeH BBITOJHATE MOHCKynﬂpHO'FeHCTI/I‘ICCKI/IfI AHAJIM3 PACTUTCIIBHOI'O MaTCpHalJid

WNunukatopsl goctrxkenus kommereHuu [HK-7

Homepa Bompocos u 3agau

33149l
BOIIPOCHI JUJIA
Kon Coneprxanne BOTPOCHI YCTHOT'O | TIPOBEPKH
TecToB ornpoca | yMEHHUH U
HaBBIKOB
3HaeT: THUMBI MOJEKYJISPHBIX MapKepoB U
N/ 1nk-7 | METOIBI MOJIEKYJISIPHOTO T€HOTHITHPOBAHHUS, 1-30 1-20
BU/Ibl MapKEP-0IOCPEI0BAHHOIO 0TOOpa
UM2nk7 | Ymeer paspabarbiBaTh (MOAUGULIMPOBATH)
METOJIMKM B O0JJACTHU  MOJICKYJISIPHO-
FeHETUYECKOr0 aHalin3a pacTUTEIbHOrO0 Ma- 1-3
TepHasia UCXOs U3 LieJied U 3a]a4, CTOSAIINX
ne-pej; 1adopaTopuet
N3 k-7 Nwmeer HaBBIK pa3paboTku (MoaudUKAIIHH)
METOJIMK MOJIEKYJISIPHO-TEHETUUECKOr0 aHa- 1-3

Jin3a paCTUTCIbHOI'O MaTcpualia, Bajaiuaannuu
MCTOAUK MOJICKYJIAPHO-TCHCTUYICCKOI'O dHa-
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‘ JIn3a pacC-TUTCIILHOT' O MaTCpuralia ‘

6. YueOHO-MeTOAUYeCKOEe U HHPOPMALIMOHHOE o0ecniedyeHne TUCHUNINHBI

6.1. Pexomenayemasi sureparypa

bubnmorpadudeckoe onrcanue

Tun n3nanus

Bun yueOHnoii
JUTEPaTypPhl

Hedenosa, JI. H. IlprMeHeHre MOJEKYISPHBIX METOJIOB UCCIIENO-
BaHHUS B TreHetuke : yueOHoe mocobue / JI. H. HedemoBa. —
Mocksa : UHOPA-M, 2024. — 104 c. — (Bsicmiee oOpa3oBa-
uue). - ISBN 978-5-16-019028-0. - Tekcr : anektpoHHbIil. - URL:
https://znanium.com/catalog/product/2083223

YyebHoe

OcHoBHas

[lenkynos, , C. H. I'enetnueckas MHXEHEpPUs [JIEKTPOHHBIN
pecypc] : yueOHO-cipaBouHnoe nocodue / C. H. lllenkyHnoB .—
I'enernueckast nmwkenepus, 2023-05-21 .— Dnexrpon. naH. (1
daiin) .— HoBocubupck : Cubupckoe yHUBEPCUTETCKOE U31a-
tenscTBO, 2017 .— 514 ¢. — KHura Haxogutcs B MPEMUYM-
BEpCUU OBbC IPR BOOKS.
https://booksmed.info/biologiya/1302-geneticheskaya-
inzheneriya-shhelkunov.htmi

VyebHoe

OcHoBHasg

I'enHass wHxeHepusi [DNEKTPOHHBIN pecypc] : METOAMYECKHUe
yKa3aHUs MO U3YYEHUIO TUCHUIUIMHBI JJi1 OOydYaroIIUXCsl MO
HanpasieHnio 35.03.04 «Arponomusi» npoduns Cenexuus u
IFEHETHKA CeNbCKOXO3SMCTBEHHbIX KyJIbTyp / Boponexckuit
roCy/IapCTBEHHBIN arpapHblii yHuBepcuter ; [coct. I'. I'. T'one-
Ba] .— BopoHex : BopoHexckuil rocyJapCTBEHHBIN arpapHbIi
YHUBEPCUTET, 2019.— Pexum JlocTyna:
http://catalog.vsau.ru/elib/metod/m154871.pdf>.

Meroanueckoe

['ennast wHxeHepusi [DNEKTPOHHBIN pecypc]| : MeToAMYEcKHue
yKa3aHUs N0 OpraHU3allii CaMOCTOSTEIbHON paboThl 11 00Yy-
qaromuxcs mo HampaiieHno 35.03.04 «ArpoHomus» poduiib
Cenexiusi ¥ TeHETHUKA CEJIbCKOXO03SHCTBEHHBIX KyJIbTyp / Bo-
POHEXCKHUI TOCYyJapCTBEHHbIN arpapHblii YHUBEPCUTET ; [COCT.
I'. T'. T'oneBa] .— Boponex : BopoHexckuii rocy1iapcTBeHHBbII
arpapubiii  ynuBepcuter, 2019.— Pexum  pocrtyna.—
<URL :http://catalog.vsau.ru/elib/metod/m154872.pdf>.

Meroanueckoe

ArpapHas HayKka

Ilepnoguueckoe

BeCcTHUK pOCCUICKON CEIbCKOX031MCTBEHHONW HAYKH

Ilepnoguueckoe

Joctmxenus Hayku U TexHuku AIIK

Ilepunonnueckoe

3epHOBOE X035 CTBO

Ilepuognueckoe

Poccuiickas cenbCKOX035MCTBEHHASI HAYKA

Ilepuoanueckoe

CeJexk1usi, CEMEHOBOJICTBO M I'€HETHKA

Ilepuognueckoe

CenpCKoX03iCTBEHHAs OMOIOrUs

Ilepuognueckoe

6.2. Pecypcnl ceTtu UHTEpHET

6.2.1. DiieKTpOHHBIE OMOJIMOTEYHbIE CUCTEMbI

HasBanue

Pasmenienue

1 | Jlaws

https://e.lanbook.com

2 | ZNANIUM.COM

http://znanium.com/



https://znanium.com/catalog/product/2083223
https://booksmed.info/biologiya/1302-geneticheskaya-inzheneriya-shhelkunov.html
https://booksmed.info/biologiya/1302-geneticheskaya-inzheneriya-shhelkunov.html
http://catalog.vsau.ru/elib/metod/m154871.pdf
http://catalog.vsau.ru/elib/metod/m154872.pdf
https://e.lanbook.com/
http://znanium.com/
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3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnexrponHas 6ubamoreka BIAY http://library.vsau.ru/
6.2.2. [Ipogeccuonaibubie 0a3bl JaHHBIX U HH(POPMaLIMOHHBIE CHCTEMbI
Ne Hazsanue Pasmemenue
1 |TlopTtan OTKpBITHIX JaHHBIX PD https://data.gov.ru/
2 CnpaBquaﬂ mpaBoBas CUCTEMaA KOHCYJ'II)TaHT h ttp / /iVO.garant.rU
[Lroc
3 ArpapHas poccuiickas HHQOpMaIMOHHAS CHU- http:/Awww.aris.ru/
cTema.
4 I/Ili(bopMauHOHHa;I CHCTEMa I10 CeJIbCKOXO- http://agris. fao.org/
39 CTBEHHBIM HayKaM U TEXHOJIOTHSIM
6.2.3. CaiiTbl 1 nHGOpPMaAINHOHHBIE OPTAJbI
Ne Hazpanue Pasmemienue
1 | Bce 'OCTw http://vsegost.com/
2 | ®I'BY «I'occopTkomuccus» https://gossortrf.ru/
3 | ®I'bY Poccenbxo3eHTp https://rosselhoscenter.com/

7. MaTepHaJIbHO'TeXHI/I‘IeCKOC U IMMpOorpaMmMHoOe o0ecrneyeHue TUCHMILINHBI

7.1. IlomemieHusi AJ1s1 BeAeHUs 00pa30BaTeILHOIO Mpouecca u 000pyaoBaHne
7.1.1. 1151 KOHTAKTHOI padoThI

Ne
Ne
yd. aya Cratyc aynuropun [lepeuens obopynoBaHUs
KOpII. el
VY4eOHas ayauTopus Ui IpoOBe- . .
YARTOPHA UL XIP KomrmutekT yaeOHoii MeOenu, MyTbTHM eI -
1 268 | meHus 3aHATHH JIEKIUOHHOTO
HOe 000pyI0BaHUE, SKPaH.
THUIA
KommuiekT y4eOHOIl mebenu, pa3gaTO4HbII
MaTepuall Uil ONpPEAEIeHUs] BUJIOB U Pa3HO-
BHUIHOCTEH MIIEHUIIbI, OBCA, TUYMEHS, MMOABU-
JIOB KYKYPY3bl, TAOJUYHBIA MaTepUall, YaIIKu
VY4eOHast ayauTopHs IS IPOBE- YKYPY3b, pual,
o Ilerpu, ¢punbTpoBasibHas Oymara, repOapHbie
1 248a | neHus 3aHATUI 1aOOPATOPHOTO
T 0o0pa3mpl COPTOB C.-X. KYIbTYp, pa3OOpHbIE
JIOCKH, IIIAaTeIH, BEChbl, JTUHEHKU, CHOIOBOMH
MaTepuan s anpodanuu C.-X. KYIbTYp,
MHUKpPOCKOIIBI, BECHI, Bjaromep, auadaHo-
CKOII, CUETYUK CEMsIH.
224, KommuiekT yueOHo#l meGenu. KomnbroTepHas
120, | YuebOuble aymuTOpUM JUIS MIPO- | TEXHUKA C BO3MOXKHOCTBIO TOJKIIOYEHUS K
1 122, | BeneHus Tekyiero KOHTposs U | cetu «MHTepHET» M obecredeHreM JocTyna
122a | mpoMexyTOYHOM aTTecTaluu B AIEKTPOHHYIO uH(pOopMaIMOHHO-
146a 00pa30BaTEIBHYIO Cpeay.
Mebenb 115t XxpaHeHus: 1 00CTyKUBaHUs y4ueO-
[Momenienue uist XpaHeHUs U
HOTO 000pYIOBaHMS, HAOOPHI AEMOHCTPAIOH-
1 269 | mpodrIaKTUIECKOT0 0OCTYKH-
HOTr0 00OPY/IOBaHMS U yIeOHO-HATJISTHBIX T0-
BaHUsS y4eOHOro 000pyI0BaHUs cobuit



http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.aris.ru/
http://vsegost.com/
https://gossortrf.ru/
https://rosselhoscenter.com/
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7.1.2. Insi caMoCTOSITEIbHOI padoThl

Ne No
y4. Hasanue aynuropuu [lepeuens obopyaoBaHuUs
ayz.

KOPIIL.
KomrutekT yueOHOM MeOenn, KOMITbIOTepHAas
TEXHUKA C BO3MOXHOCTBIO NOJAKJIIOUEHHUS K Ce-

[Tomerienue a1t CaMOCTOSATEIb-
3 219 ol DAGOTLL 1 «HTEepHeT» U 0becrneyeHneM 10CcTyna B
p 9JICKTPOHHYIO UH(POPMAIIMOHHO - 00pa3oBa-
TEJIbHYIO Cpeny
7.2. IlporpammHoe o0ecnievyenmne
7.2.1. IllporpamMHoe obecniedeHre 0011ero HA3HAYCHUS

Ne Hassanue Pa3memenue

1 |Omnepanuonnsie cucrembl MS Windows / Linux IIK B nokansHOl cetu B'AY

2 |ITakersr opucusix npunokenuii Office MS Windows / OpenOffice I1K B nokansHo# cetrt BIAY

3 | [Iporpammel a1 mpocMmoTpa ¢aitnos Adobe Reader / DjVu Reader TIK B nokanpHOM cetu B[AY

4 | Bpaysepsl SAunexc Bpaysep / Mozilla Firefox / Internet Explorer I1K B nokansHo# cetrt BITAY

5 | AutuBupycnas nporpamma DrWeb ES IIK B nokansHOl cetu B'AY

6 |IIporpamma-apxuBarop 7-Zip IIK B nmokanbHO# ceTn BIAY

7 |Mynsrumenna npourpeiBarenb MediaPlayer Classic I1K B nokansHOi cetnt BTAY

8 |Ilnardopma onnaiiH-00yuenus elearning server IIK B nmokanbHO# ceTn BIAY

9 | Cucrema kommbroTepHOro TectupoBanus AST Test I1K B nokanbHoil cetu B[ AY

7.2.2. Cienuaju3upoBaHHOE NIPOrpaMMHOe obecreyeHne
Ne Hazpanue Pasmernienue
1 |Ilaker craTcTHYEeCKOM 00pabOTKU JaHHBIX Statistica [IK ayn.122a (K1)

8. MexkaucuuninHapHbie CBSI3H

JuciunimHza, ¢ kotopoit Heooxo- | Kadenpa, Ha kotopoit npenogaercs | Iloxmuck 3aBenyroie-

MO COrjlacOBaHHUE JIUCLHMIIIMHA ro kadeapou
I'eneTnka Cenexkunu, cEMEHOBOACTBA U OHO-
TEXHOJIOTUH

IMpunoxenue 1
JIMCT nepuoanyecKux NpoBepok padoyeil NporpaMmbl
U MH(opManusi 0 BHECEHHBIX H3MEHEHUsIX

[TorpedHOCTH
JIOJKHOCTHOE JIUIIO, B KOPDEKTHDOBKE
MIPOBOAMBIIEE MTPO- Nudopmarnus 0 BHECEHHBIX
JHara YKa3aHUEM COOTBET-
Bepky: ©.1.0., M3MEHCHUSX

CTBYIOLIMX Pa3aeiaoB

JOIDKHOCTh o
paboueii mporpamMmsI

3aB kadenpoi ce-

19.05.2023 PaGouas nmporpamma aktya-
JIEKITUHU, CEMEHOBO/I-
[IpoTokon He tpebyercs nmu3upoBaHa Ha 2023-2024
CTBa M OMOTEXHOJIO- .
NelO y4eOHBI T/

ruu ['onesa I'.T".
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3aB kadenpoii ce-
JICKIIMH, CEMEHOBO/I-
CcTBa U OMOTEXHOJIO-
ruu ['omeBa I'.T".

05.06.2024
[IpoTokon
Nell

He tpebyercs

PaGouas nporpamma akrya-
mu3upoBana Ha 2024-2025
y4eOHBbIH TO/

3aB kadenpoii ce-
JIEKIIMH, CEMEHOBO/I-
CTBa U OMOTEXHOJIO-
ruu ['omeBa I'.T'.

10.05.2025
IIporokon
Nell

Nwmeercs
TuTtynpHBIN MCT
n.2;5.1;5.3.14,;
5.3.2.1.;5.3.2.2;

5.3.2.3,;54.1.;5.4.2.

Pabouas nporpamma aktya-
mu3upoBana Ha 2025-2026
y4eOHBbIH TOA
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