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AHHOTaNUA

JucnumimHa «bHOTEXHOIOTHS» OTHOCHTCS K oOs3aTenbHOM yacTu bioka 1 Jlucium-
musbl (Moaynu) b1.0.37 moAroToBKM CTYACHTOB MO HampasieHuto noarotoku 36.03.02 «3o0-
TeXHUs» HarpaBieHHOCTH (npoduib) «udpoBoe xuBoTHOBOACTBOY. JlucHUIUIMHA peanusy-
erca B uHcTUTyTe IpUKIanHoil GHOTEXHOJOTHH U BETEPUHAPHON METUIMHBI Kadenpoi «Pa3z-
BeJICHHE, TeHETHKA, OMOJIOTUS M BOJHBIE OMOPECYPCHI».

JlucuuiuinHa HarelieHa Ha (opMHpOBaHUe 00IIepopeCCHOHATLHON KOMITETCHIINN:

OIIK-2 — CnocobeH OoCymecTBIATh MPO(EeCCHOHATBHYIO IEATEIBHOCTh C yYE€TOM
BIIMSIHUSI HA OPTaHU3M >KMBOTHBIX HMPHUPOIHBIX, COLUAIBHO-XO035HCTBEHHBIX, T€HETUYECKUX U
SKOHOMMYECKUX (PaKTOPOB.

Conepxanue JUCHUIUIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBA3AHHBIX C T€HETHUYECKOM,
KJIETOYHOW MH)KEHEpHEeW M HAHOTEXHOJOTHSMH. PacKpbIThl BOIPOCH MCIOJB30BaHUSA OMOTEX-
HOJIOTUYECKUX IPOILIECCOB B PEIICHUU JKOJIOTMUECKHUX, CEIIbCKOXO3SIMCTBEHHBIX, CHIPHEBBIX
npo0JeM.

[IperoaBanre NUCHUILIMHBI MpEIyCMaTpUBaeT cieayromue (OopMbl OpraHU3aluu
yueOHOro mpoiiecca: JeKIUHU, 1a00paTopHble paboThl, KOJUIOKBHYMBI, CAMOCTOSITENIbHAS paboTa
CTYJEHTa, KOHCYJIbTal[1H.

[IporpaMMoil JUCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONIME BHIbI KOHTPOJSA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH B (hopMe TECTOB M MPOMEXKYTOUYHAs aTTecTanus B (opMme 3aueTa ¢
OILIEHKO.

OO0mmast TpyI0eMKOCTh OCBOCHHSI TUCIUIUIMHBI COCTABIIICT 3 3aueTHBIX enuHui, 108
yacoB. [IporpamMMoit TUCHUITMHBI TPEyCMOTPEHBI JIeKIIMOHHBIE 4, maboparopubie 10 3aHsaTHS
u 90 camocTosaTensHOM PabOTHI CTYJCHTA, KOHTPOJIb 4 Jac.

Hcnosb3yemble cOKpanieHus :
OI'OC BO — denepanbHblii TOCYAapCTBEHHBINM 00pa30BaTENbHBIN CTAHAAPT BBICIIETO

o0OpazoBaHus
OIIOII — ocHoBHas npodeccroHalibHAsi 00pa3oBaTeIbHAas IPOrpamMmMa
JI — nexkuumn

JI3 — naboparopHsble 3aHATHS

[13 — mpakTHueckue 3aHATUS

C — cemuHapsl

CPC — camocrosiTenbHas paboTa CTy/IEHTOB

1. MecTo 1McUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

Jucuunnuna «buotexnonorusy BkmodeHa B OINIOIL, B o6s3atensHyto vacte b1.0.37,
dbopMHUpyEMYIO YYaCTHUKAaMU 00pa30BaTeNIbHBIX OTHOIIEHUH Os10ka 1 Jlucuuminael (MOIynn).

[IpenmecTByomuMu KypcaMmu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcsl NUCIUILTHHA
«buoTtexHomorusy ABAAIOTCS: «MUKPOOUOTIOTHS M UMMYHOJIOTHS», «OMOPHOUHKEHEpHUsD», «I e-
HETHKa U Ouometpus», «buonorus.

OC0o0EHHOCThIO TUCIMIUIMHBI SIBISIETCS CIEAYIOIIee: U3ydyeHHUEe TPATUIMOHHBIX U HOBEH-

IIMX TEXHOJIOTH, KOTOpPblE OCHOBAaHbI HA JOCTUKEHUSX T€HETUUYECKOM, KJIETOUHON MHKEHEPUU
Y HAaHOTEXHOJOTUU. PaccMaTpuBarOTCsl Takre METOJIbI OMOTEXHOJIOTHH, KaK MOJTYyYEeHUE PEKOM-
ounantHbiX JIHK, TpaHCTeHHBIX JKMBOTHBIX U PacTeHUH. PacKpbhIThl BOMPOCH MCIOIH30BAHUS
OMOTEXHOJIOTHYECKUX TPOIIECCOB B PEIICHUH JKOJIOTHYECKUX, CEITHCKOXO35HCTBEHHBIX, ChIPhe-
BBIX MPOOIIEM.

KoHTponb 3HaHUHN CTYIEHTOB MPOBOJAUTCS B (popMe TEKyIIeW M MPOMEXYTOUHOH arTe-
CTalUU.



2. llesn u 3axa4yu AuCUUILUINHBL. [lepedyeHb MIaHMPYEMBbIX pe3y/IbTATOB 00y4eHHs M0
AUCHUILINHE, COOTHECEHHBIX C IUIAHUPYEeMBbIMH pPe3yJIbTATAMH 0CBOEHHS 00pPa30BaTe/IbLHOM

NpOrpaMmbl

Henbro qucuumuimHel «bUOTEXHONIOTUA» ABIIAETCA OCBOCHUE CTYACHTAMU TEOPETUYECKUX
U TPAaKTUYECKUX 3HAHWNA U MPUOOpETeHHnEe YMEHHH M HAaBBIKOB B O0JIACTH OMOTEXHOJOTHHA IS
BO3MOYKHOCTH HCIOJIb30BAHUS METOA0B OMOTEXHOJIOIMH B YCKOPEHUHU CEJIEKIMOHHOIO IpOoIec-

ca.

33,[[8‘11/1 JAUCHUIINIMHBI - U3YUCHHC SaKOHOMepHOCTeﬁ OHMOTEXHOIOTHYECKUX IIpouecCcoB 1
YIpaBJICHUC UMU; - U3YYCHUC MCTOAOB KJICTOYHON M T€HETUYCCKOM HWHKCHCPUH.

Tabmuma 1

Hepeqenb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leHHﬂ o JTUCHUIIJIHHE

Kon n HammeHoBa-
HHE KOMITETCHIIUN

WNHnukaTopsl 1OCTHKEHUST KOMIIETEHIIUH (I10 pea-
JTU3yeMOU AUCIUILITUHE)

[Iepeuens nanu-
PYEMBIX pe3yJibTa-
TOB 00y4Y€eHUs 110

JMCLUIUIMHE
OIIK-2 — Criocoben | OIIK-2.1. 3naer sKonoruueckue (GpakTopbl OKpy- | 3HATH: OcHOBBI
OCYILECTBIISATh JKaroled cpelipl, MX KJIACCU(PUKALMIO U XapakTep | OMOTEXHOJIOTUU U
po(heCCHOHATFHYIO | B3AUMOOTHOIICHUN C KHBBIMH OpPTaHH3MaMH; OC- | OMOMHXKCHEPUHU

JeSITeIbHOCTD C | HOBHBIE HKOJIOTHUECKUE IOHSATUS, TEPMUHBI U 3a- | YMeTh. NPUMEHSATH
YUYCTOM BJIMSAAHUSA HA | KOHBI 6I/IOBKOJIOFI/I; MEXBHUAOBBIC OTHOIICHUA XH- | MCTOIbI OHMOTEXHO-
OpraHu3M  JKUBOT- | BOTHBIX U PAaCT€HUH, XUIIHUKA U KEPTBBI, Iapa3H- | JJIOTMH B TOM YHCIIE
HbIX  IPUPOJHBIX, | TOB U XO035€B; IKOJOIMUECKUE OCOOCHHOCTU HEKO- | U I PEUICHHUS
COLIMAJIbHO- TOPBIX BUJIOB MATOT€HHBIX MUKPOOPTaHU3MOB; Me- | MPOOIEMBbI  OXPaHbI
XO3$[I>'ICTBGHHBIX, XaHU3MbI BJIUAHUA aHTPOIMOICHHBIX M 9KOHOMHYC- OKPY)KaIOﬂleﬁ cpe-
TFeHETUYECKUX U | CKUX (PaKTOPOB HA OPraHU3M >KUBOTHBIX Ibl; IPUMEHSTh I10-
SKOHOMHUYECKHX OIIK-2.2. YMeer HCIOIB30BaTh HKOJIOTMYECKUE | JIydCHHBIC  3HAHUS
(bakxTopoB (bakTOpBl OKpY>KaroIiel Cpeibl U 3aKOHbI KOJIOTUY | I aHajiu3a IpH-

B CEJIHCKOXO3SIIICTBEHHOM IPOU3BOACTBE; MpPUME-
HATh JOCTHXKEHHMSI COBPEMEHHOM MHUKPOOHMOJIOTUU
¥ DKOJIOTUM MHUKPOOPTaHU3MOB B JKUBOTHOBOJICTBE
U BETEPUHAPUHU B LENAX MPO(UIAKTUKA UHPEKIIH-
OHHBIX W WHBA3WOHHBIX OOJIE3HEH W JICUCHUS KU-
BOTHBIX; MHCIIOJIb30BaTh METO/bI SKOJIOTHYECKOTIO
MOHUTOPHHTA TPH DKOJIOTMYECKOH OKCIEpTH3e
00bexToB AIIK M mpousBoacTBe CENbCKOXO3ANUCT-
BEHHON NPOIYKIMH; MPOBOJUTH OLIEHKY BIIMSHUS
Ha OpPraHM3M J>KMBOTHBIX AHTPOIOTEHHBIX M KO-
HOMHUYECKHUX (akTOpPOB

OIIK-2.3. Baageer npeactaBieHuEM O BOZHUKHO-
BEHUH KMBBIX OPraHU3MOB, YPOBHSX OpraHU3alluu
JKUBOM MaTepuu, o OnarompusiTHBIX U HeOjaro-
OPUATHBIX (PAaKTOpax, BIMSIOIIMX HA OPraHU3M;
OCHOBOIl M3y4EeHHS SKOJOTHYECKOIO MO3HAHUS OK-
PYKaloIIero Mupa, 3aKOHOB Pa3BUTHS NMPHUPOJIBI U
oOrmiecTBa; HaBBIKAMH HAOIIOICHUS, CPaBHHUTEIb-
HOT'O aHaJIM3a, UICTOPUYECKOT0 M HKCIIEPUMEHTANb-
HOTO MOJETMPOBAHUS BO3JEHCTBHS AHTPOIOTECH-
HBIX M KOHOMUYECKHUX (PaKTOPOB Ha KHUBBIE 00B-
eKTBI; YyBCTBOM OTBETCTBEHHOCTH 3a CBOIO IIPO-
dbeccuro

KIAJHBIX TpobiieM
X031 CTBEHHON
eATEILHOCTH

Baagerb: 0CHOB-
HBIMUA ITOHATHUAMHU U
TEpMUHAMU HAYKH;
1a00paTOPHBIMU
METOIaMH HCCIEI0-
BaHUA




3. Opra}m3aunonﬂo-MeTozmquKne JAaHHbI¢ TUCHHUITINHBbI

OO6mas TpyaoéMKOCTh AUCIUIUTHHBI cocTaBiseT 3 3a4. en. (108uacoB), ux pacnpenene-
HUE TI0 BUJaM paboT U 10 CeMecTpaMm MPEACTABICHO B Ta0HIIe 2.

Tabmuma 2
PacnpenesieHne TPy10eMKOCTH THCIMIJIMHBI 0 BUIaM PadoT 10 ceMecTpam
TpynoemkocTs
Bun yae6HO# paboThI 3ay. 110 CEMECTpaM
el. ac. Ne 10
OO01mas TPy10€eMKOCTb TUCIUIUTHHEI 0 y4eOHOMY IIJIaHy 3 108 108
KonrakTHasi pa6ora 0,4 14 14
B TOM YHCIIE:
Jlexuuu (JI) / B TOM uucie B MHTEpaKTUBHOU (hopme 4 4
JIaboparopusie paboTsl (JIP) / B ToM unciie B MHTEpaK- 10 10
TUBHOU popme
CamocrositerbHas padora (CPC) 2,5 90 90
B TOM YHCJIC:
CaMOCTOSITEIILHOC H3yYCHHUE TEM U Pa3JieiioB 70 70
CaMOIIOITOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUN 20 20
KonrpoJn 0,1 4 4
Bua xonrpoJs et © f) Her-
KOM
4. CTpyKTYpa M colepKaHHue TUCUUILINHBI
4.1. TpynoémkocTh MOy d€eii H MOAYJIbHBIX €IMHUI I CHUIIMHBI
Tabmuua 3

TpynoeMkocTb MOyJIeil 1 MOAYJIbLHBIX €IUHUI] I CHUITHHBI

KonraktHas | Bueayamn
. Bcero
HanmeHnoBanue MojayJieid 1 MOAYJIbHBIX €IMHUIL 4ACOB HA padora TO%Haﬂ
AUCHUTILTUHBI paGora
MOaYJb JI J3 (CP)
MOAYJIb 1. bBuomexunonozus: npunyunsi, npu- 14 2 2 10
MeHeHue
Monynbenas equnania 1.1. Vcropus pazBurtus, co- 14 9 2 10
BpPEMEHHBIC JIOCTH)KCHHUS OMOTEXHOJIOTUU
MOIYJIb 2. Hacneocmeennocms, ypo6eHs Kiem- 8 i i 8
KU U MOJIeKybl
MonynbHas equanna 2.1. OCHOBBI MOJEKYJISIPHON 8 i i 8
OMOTEXHOJIOTHH
MOAYJIb 3. Hoegeituiue memoowt ¢ 6uomexnono- 40 5 8 30
2uu
MopyneHas eqununa 3.1. OCHOBBI T€HETUUECKON 12 2 i 10
WHXCHEPUU
MopnynbHas equanna 3.2. Knetoynasi HHKeHepUs 18 8 10
MopynwsHas eqununa 3.3. HanoonorexHomoruu 10 - - 10
MOAYJIb 4. Du3umamuueckas unyicenepus 26 - - 26
MonynbHas equania 4.1. epMeHTH B OMOTEXHOIIO- 14 i i 14
T'MY U UX IMMOOWIN3aIHsA

MonynbHas eaununa 4.2. buocencopsl 1 61ounIbI 12 - - 12




KonTakTHasi | BHeayau
. Bcero
HanmeHnoBaHue MoayJieil 1 MOAYJIbHBIX €IMHUIL 4ACOB Ha pabora TO];HaH
AMCHMILINHBI pabota
MOIYJb JI J3 (CP)
MOAYJIb 5. Buomexnonozusa u npoonemot 3auju- 16 i i 16
mul OKpyHcarouieil cpeovl
MoaynbHas €qUHUIIA 5.1. DKojiornyeckas 16 i i 16
OMOTEXHOJIOTHS
Kontponb 4 - - -
Hroro 108 4 10 90

4.2. ConepxxaHue MOayJel TUCIHUIIMHBI

MOVIIb 1. BUOTEXHOJIOI'UA: IIPUHLAIIBL, [IPUMEHEHUE
Mooynvnas eounuya 1.1. Hcmopus pazeumusi, cogpemeHtble 00CIMUNCeHUsE OUOMEXHOL02UU

Bo3HukHOBeHME, CTaHOBJICHHE U pa3BUTHE OnorexHosoruu corjacHo III cwesmy EBpo-
neiickoi accormanuu 6motexHonoroB (MrionxeH, 1984 r.). OcHOBHbBIE BeXU pa3BUTHS OHMOTEX-
Honoruu. IlepcriekTuBHBIE OTpaciu OuoTexHonoruu. buocucrempl, 0O0bEKTH U METOJBI B OHO-
texHosorur. CoBpeMeHHasi OMOTEXHOJIOTHS B JKUBOTHOBOACTBE (TIOy4€HUE TPAHCTEHHBIX KH-
BOTHBIX, KJIOHUPOBaHKE). BUOTEXHOJIOTHSA U PacCTEHUEBOJICTBO (OMOTEXHOIOTHYECKUE MYTH 3a-
IIUTHl PACTEHUN OT BPEJAOHOCHBIX areHTOB; KJIOHUPOBAHUE KIIETOK C IOCIEAYIOIIUM HUX CKpH-
HUHTOM M pereHepanuei pacTeHui 3 OTOOpPaHHBIX KIOHOB, KaK Ba)KHBIM METOJ COXpaHEHUS U
yIy4lIEHUs JPEBECHBIX MMOPOJA YMEPEHHBIX IIMPOT, B YACTHOCTH XBOWHBIX JiepeBbeB). buorex-
HOJIOTUS M BeTepuHapus (IKCIpPEcc-METOJbl HA OCHOBE TOCTHIKEHUH B (DU3HKO-XUMHYECKON
Ouonoruu, TexHosoruu pekoMOnHaHTHBIX JIHK, rudpunomMHoil TeXHOIOTHI; UMMYHO(EPMEHT-
HBI MeTon). buorexHomorus u MeaunuHa (MOJyYeHHE aHTUOMOTHUKOB, TOPMOHOB, HHTEpGhepo-
HOB, MHTEpPJEHKNHOB, MOHOKJIOHaNbHbIX aHTUTEN, JHK mmmu PHK-npoObl, pexomOnHaHTHBIE
BaKIMHBI ¥ BaKIWHBI-AHTUTE€HBI, (JEPMEHTHI MEIUIIMHCKOTO HAa3HAUEHUS; TUIBI TEPANUU HA OC-
HOBE JOCTHKEHUIM OMOTEXHOJIOTUU — 3aMECTUTEIbHAS U KOPPEKTUPYIOLIAsl; IPUHLIMIIBI JICUESHUS
Ha OCHOBE JIOCTHIKEHHUSI OMOTEXHOJIOTMH - TeHeTHUYEeCKasl Tepanus in vivo U reHeTu4ecKas Tepa-
YA €X VIVO).

MONVIIb 2. HACJIEJJCTBEHHOCTD, YPOBEHb KJIETKH 1 MOJIEKYJIbI
Mooynvnas eounuya 2. 1. OcHo8bl MONEKYIAPHOU ODUOMEXHOIO2UU
VY Bo3uukHOBeHUE MojekynspHor ouorexHomorun. JJHK. PHK. u cunres 6enka. Ctpyk-
typa JJHK. Perunkanus. Pacumdposka renerndeckoit nadopmarnuu: PHK u Genok. Tpancns-
1us. Perynsauus TpaHCKpUNUuuu y 6akTepuid. Perymsmus TpaHCKpUIIMY Y 3yKapHOT.

MOJYJIb 3. HOBEUIIIUE METO/IbI B BUOTEXHOJIOT MU
Mooynvnas eounuya 3.1. OcHogbl cenemuueckou UHICeHepuu
Wctopust pa3BuTHs reHeTHYecKoil nHxeHepuu. Mcropus mosydeHus NepBod pekoMOu-
nautHou JIHK. buorexnonorusi pekomOuHantHbix JIHK (MeTomam OuoTexHonoruu pexomOu-
HaHTHBIX JIHK; rpynnsl pepmenToB npunumMaromux ydactue B pacueruiennn JJHK B cnenugu-
YEeCKHUX y4acTKax; METOJAbI CeKBEHHPOBaHUsA - MeTol A. Makcama u B. ['unbepra (xumuueckuii)
u meroa @. Canrepa (depmenraruBHbiii)). KoncrpyupoBanue pexkom6unantueix JJHK (3tambt
KoHcTpyupoBanus monekynsl JJTHK). Bekropubie Monekyinsl (11a3mMuibl (KOHbIOTaTUBHBIE U He-
KOHBIOTaTuBHBIE), OakTepuodaru (Par M13), Bupychl KUBOTHBIX). OCOOEHHOCTH BEKTOPOB.
Crioco6b1 nepeHoca reHeTHuecKo nHpopMaIy. DKCIpeccus YyKepoaHbIX TeHoB. Mcmonb3o-
BaHUE FeHETHYECKON MHKEHEpUHU B KUBOTHOBOJACTBE (CTpaTerusi mosydyeHus: TPaHCTEHHBIX JKH-
BOTHBIX).
HanpasrienHblif MyTareHe3 u reHHasi HHXXEHepHUsl OeskoB (MeToauka). ['eHHas uHXKeHe-
pust GesikoB (0Opa3zoBaHME JAONOIHUTENBHBIX AUCYIb(GHUAHBIX CBs3eH. YMEHbIICHHE YHcia CBO-

8



00HBIX CynbOTrUAPUILHBIX Tpymil. [loBeIIeHHe PEPMEHTHOW aKTUBHOCTH. VI3MEeHEeHNe CIelH-
dbuunocTu GpepmenTa. [loBpieHne cCTabMIBHOCTH U crieiipUIHOCTH hepMEeHTA).

I'enHas wH)XeHepusl pacTeHUN (METOIO0JIOTHs, NMpUMeHeHue). TpaHCreHHble >)KMBOTHBIE
(MeTo0JIOTHS, TIPUMEHEHHE).

MonekynsipHasi TeHeTHKa denoBeka. ['ennast tepanus. Tepanus ex vivo, in vivo. Jlekap-
CTBEHHBIE CPEJICTBA HA OCHOBE OJIMTOHYKJICH/IOB.

Mooynvnas eounuya 3.2. Knemounas unoicenepus

Hctopusi pa3BuTHE KIETOYHOW WH)KEHEPUH. OTallbl IMOJYYECHUS THOPHIHBIX KJIETOK.
[TpoTtornacTsl. BO3MOXHOCTH MeTO/1a CIIUAHUS KJIETOK (BO3MOXKHOCTh CKpELIMBaHUS (PHUIIOTeHE-
TUYECKH OTAAJCHHBIX (HOPM >KMBOTO; MOTy4YEHUE ACCUMETPUYHBIX THOPUIOB, HECYIINX MOTHBIN
Ha0Op reHOB OJHOTO U3 POAUTENICH W YaCTUYHBIN HAOOp IPYroro poauTeNs; MojJydyeHne ruopu-
JIOB ITyTE€M CIIUSHUS TpeX U Oojiee pPOAUTEIbCKUX KIETOK; THOpUAU3aIMs KJIETOK, HECYIIUX pas3-
JUYHBIE TIPOTPaMMBbl pa3BUTHA) [ HMOpHIOMHAs TEeXHOJOrHA. MOHOKIOHANbHBIE AHTHUTENA
(MkAT). Ilponienypa monydeHus: MOHOKJIOHAJIbHBIX aHTUTEN. [IprMeHeHne MOHOKIOHAIbHBIE
anTuTena. [loaxoap! A MoTydeHUs] MOHOKJIOHAIBHBIX aHTuTen. [Ipemapatamu MkAT (Mabtepa
u I'epuentun). KnonupoBanue xuBoTHbIX. McTopus merona. KinonupoBanue mMiIeKOMUTAIOLIHX.
Metoap! TpaHCIUTaHTaMu siaep. TpaHciutaHTanms 3MOpPHOHOB (OTOOpP JOHOPOB, MPOBEICHHUE
CYTIEPOBYJISINH, CIIOCOOBI M3BJICUCHHSI SMOPHOHOB, OIICHKA SMOPHOHOB).

Mooynvnas eounuya 3.3. Hanobuomexnonoeuu

[IpencraBienust 0 HAHOTEXHOJIOTUAX. VIcTOpUS HCIIONIb30BaHMs HaHOTEXHOIOruu. HaHo-
TEXHOJIOTUH B MEJHMIMHE U OMOJIOTHH (JIEKapCTBEHHBIE TpenapaThl HOBOTO IMOKOJICHHS, KOHTEH-
HEpBI A7l aIpECHON JOCTaBKU JICKAPCTB B KIETKU-MUIICHH, MEMOpaHbl ¢ HaHOTOpaMH, ¢yIuie-
peHoBbIe HaHOC(EpHl, MATHUTHBIE )KHUIKOCTH, MAaTHUTHBIE HAHOYACTHUIIBI, HAHOBAKIIMHBI). HaHo-
TEXHOJIOTHM B CEJIBCKOM XO35HCTBE (00e33apakMBaHUEM BO3AyXa M Pa3lUYHBIX MaTEpPUAIIOB,
CTHUMYJISIIUSL POCTa PACTCHUH, JICUCHHE XMBOTHBIX, YJIyYlICHHE KayecTBa KOpMOB). OCHOBHBIE
HAIpPaBIIEHUS! Pa3BUTUSI HAHOOMOTEXHOJIOTUU (MOJIXOJ] «CBEPXY BHH3», «MOKpas HAHOTEXHOJO-
TUs», HAHOMEXaHU3MbI, HAHOPOOOTEHL.).

MONVIIb 4. DH3UMATHYECKAA MH)KEHEPUA
Mooynvuas eounuya 4.1. Pepmenmol 8 OUOMEXHONO2UU U UX UMMOOUIUZAYUSL

OcHoBHble Ki1acchl (EPMEHTOB (OKCHIOpPEAYKTa3bl, Tpacdepasbl, TMApOJIA3bl, JHAa3bl,
u30Mepasbl, Jurassl). ['pynmnsl GepMEeHTOB U UX MPUMEHEHHE (AMUHOIUTUYECKHE, TPOTEOIUTHU-
YEeCKHUe, NMEeKTOIUTUYECKUE, LeJUTINIONUTHYECKUE). DaKTOphl, BIUSIOUIUME HA CKOPOCTh (hepMeH-
TaTUBHBIX peaklUui (KOHIEHTpauus (epMeHTa, KOHLEHTpaluu cyocTpaTa, Temneparypa, pH).
benkoBas unxenepus. mmoomnusanust gepmentoB. Hocurenu ams uMMOOMIN30BaHHBIX (ep-
MEHTOB (OpraHUYECKUE TOJUMEPHBIE HOCUTENIN, CHHTETUYECKHE MTOJIMMEPHBIE HOCUTENIN, HOCH-
TEJTU HeOPraHUYeCKOU mpupoibl). MeToibl uMMoOmn3anuu GpepmeHToB (Dusnueckas UMMOOU-
Au3anMs - afcopOLrs Ha HEPacTBOPUMBIX HOCUTEINSX; BKIIIOYEHHE B TOPBI Ielisl; MPOCTPAHCT-
BEHHOE OTJeJIeHHE (epMEHTa OT OCTaJIbHOr0 00BbEMa PEAKIIMOHHON CMECH C MOMOUIBIO MOTY-
IPOHMIIaEMOH Meperopoku (MeMOpaHbl); BKIIOUEHHE B JBYX(a3HYIO0 PeaKLMOHHYIO Cpeay, e
(depMeHT pacTBOPUM, U MOKET HAaXOJUTHCS TOJNBKO B OAHOW M3 3TUX (pa3; Xumuueckas UMMO-
Ounu3anys - IMMOOUIM3alMs Ha HOCUTENAX, HECYIUX THAPOKCUIPYIIbI, MMMOOWIM3alUs Ha
HOCUTENSX, HECYIIIMX aMUHOTPYIIbI, UYMMOOWIN3AllMsS HA HOCUTENAX, HECYIIUX CYIb(IUIPHIIb-
Hble Tpynisl). [IpuMeHeHre UMMOOMIN30BaHHBIX ()EPMEHTOB.

Mooynvnas eounuya 4.2. buocencopul u 6uouunvi

buocencopsl. [IpuHIUIBI KOHCTPYHUPOBaHUS OMOCEHCOPOB. Pa3HOBUIHOCTH OMOCEHCEPOB
U ux npumeHeHue. depMeHTHbIE OMOCEHCOPHI ((epMEHTHBIE 3IEKTPObl, (HhepMEHTHBIE MUKPO-
KaJOpUMETpUYECKHEe aTYNKH, OMOaTUMKN Ha OCHOBE XeMHU- U OnomoMuHecueHnn). Kinerou-
Hble OnoceHcopsl. buounnel. buounn u nmpunuun ero padotsl. JJHK-muxpounnst. benkossie
6uounrsl. [Ipumenenne OMOYUMOB.

MOJYJIb 5. BUOTEXHOJIOI MA U ITPOBJIEMBI 3ALJUTHI OKPYKAFOLJEH CPEJIbI
Mooynvnas eounuya 5. 1. Sxonocuyeckas buomexmonocus
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3amaun SKOIOrHYECKON OMOTEXHOJIOrMU. BHOTEXHOIOTUS OYUCTKH CTOYHBIX BOJ. broio-
rudeckoe norpednenue kucimopoaa (BIIK). AspoOnas mepepaboTka OTX0/10B (B MPUCYTCTBUHU
KHCTI0poJ1a) (IKCTEHCUBHBIEM METOBl M MHTEHCHBHBIE crtoco0bl). Koaddummenrom 3o00rneitHo-
cru (k7). Koapduuuenrom nporoszoiiHoctu kp AIpOTeHKH (JOCTOMHCTBA M HEAOCTAaTKH). AHa-
9poOHOE pasNiokeHHe (KHUCIas U METaHOBas CTaauu Tporecca OpokeHus). Da3bl METaHOBOTO
OpoxeHus. V3BieyeHune MOJIE3HBIX BEIIECTB (M3BJIEYCHHE BEILECTB U3 BObI, U3BJICUCHUE Be-
HIECTB U3 OTXOJIOB CEJIbCKOXO3SIICTBEHHOTO MPOU3BOJICTBA.) BnoouncTka ra3oBO3yIIHBIX BbI-
OpocoB. buoTexHonoruu u nojay4yeHnue MeTamioB. bakrepuanbHoe BbIIIeTaYMBAHKE.

4.3. JlekunoHHbIE/1a00paTOPHbIE/ 3AHATHS

Tabnuna 4
Coaep:xaHue JIEKIIMOHHOT0 Kypca
anll
Ne N KOHTPOJILHO
No Moysst 1 MOAYJIBHOM Kon-Bo
1/ No u Tema nekiuun o
€IMHUILIBI TACITUTUTAHBI 4acoB
1| MEPOTIPHSIT
us
1. MOZAVYJIb 1. buoTexHOon0rus: NPUHIUIIbI, IPUMEHEHUE
MonynbHas eMHUIIa I1.1.
Ay A Jleximst Ne 1. BBenmenue. OO0-
Hcropus pa3BUTHA,
2. e TPEICTaBICHUs O Ouo- TECT 2
COBPEMECHHBIC JOCTHKCHHS
TEXHOJIOTHH
OMOTEXHOJIOTHU
3. MOJIVJIb 3. Hogelimue METOAbI B OMOTEXHOJIOTHH
Jlexmust Ne 2. OCHOBBI F€HETH-
MonynbHas equauna 3.1. OcHo- .
4, . YECKON MHKEHE- TeCT 2
BBl TCHETHYECKOM MH)KCHEPUHU
pun/IIpesenranus
S. HUTOTI'O 4
4.4. JlabopaTopHble 3aHATHS/MPAKTHYECKHE/CEMUHAPCKHE 3aHATHSA
Tab6mumna 5
Conep:xaHue 3aHITHII 1 KOHTPOJIbHbIX MEPONPUATHI
Bn}:[2
Koua
No Ne moayJsi u Ne u HazBaHue J1a0DOPATOPHBIX/ KoHTpOI |
. /IT MOJYJIbHOM €IUHHUIbI NMPAKTHYECKHUX 3aHATUH C YKa3aHHEM bHOI'0 yac
AUCHUTLTHHBI KOHTPOJIbHBIX MEPONPUSITHH Meponp |
HSITHA
1. MOJVYJIb 1. buoTexHOn0rus: NPUHIUIIBI, IPUMEHEHUE
MonynbHass  eaMHHIIA
1.1. Vcropus pa3Butus, | 3anarue Ne 1. TexHuka 6€30MacHOCTH IIpU
2. | COBpeMEHHbIE pabote B 1abopaTopuu, MPaBUiIo paboThI C |  3aueT 2
JIOCTHKCHHS 000pyI0BaHUEM U PEaKTUBaAMHU
OMOTEXHOJIOTHU
3. MOJIVJIb 3. Hogetimme MeToabI B OMOTEXHOJIOTHH
3anstue Ne2-Ne3. BriaeneHue H30JIUpO- saueT 4
MojyneHass ~ €IWHHWIA | BAHHBIX MPOTOIIACTOB
4. | 3.2. Kneroynas unxe- | 3anstue Ne 4. XapakTepuCTHKA MHIICITH-
HepHs aJTbHBIX TPUOOB OCHOBHBIX MPOAYIIEHTOB | 3a4eT 2
OMOIOTMYeCKH aKTHBHBIX BEIIECTB

BI/I)J MEPONPUATHUSA: TCCTUPOBAHUE, KOJDIOKBUYM, 3a4€T, OK3aMCH, IPYroe

BI/I)J MEPONPUATHUSA: TCCTUPOBAHUE, KOJNIOKBUYM, 3a4€T, OK3aMCH, IPYTroe
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Bux’
Kon
Ne Ne MOLyJ1st 1 Ne u Ha3BaHue HﬂﬁOPaToprIX/ KOHTpOX |
o | MOAYJILHOM eMHHIbI NPaKTH1ECKUX 3aHSATHIL ¢ yKasaHHeM bHOTO |
AUCHUILINHBI KOHTPOJIbHBIX MEPONPHUSITHH Meponp |
UATHSA
3ansatue Ne 5. OmnpeneneHue JIMMOHHOU
KHUCIOTBl B KYJIbTYpaJbHOM JKUIKOCTH | 3auyeT 2
rpuda Aspergillus niger
S. HUTOI'O 10

4.5. CamocTosiTe/IbHOE H3yYeHH e Pa3/1e/10B AMCHUILVINHBI M BUbl CAMONOATOTOBKH K
TeKyleMy KOHTPOJII0 3HAHU M

CamocrosTenbHas paboTa CIEHUAIMCTOB OPraHU3yeTCs C LENIbI0 Pa3BUTUS HABBIKOB pa-
00TBl ¢ Yy4eOHOH W HAy4YHOH JMTEpaTypoil, BBIPAOOTKH CIIOCOOHOCTH BECTH HAy4YHO-
UCCIIEIOBATENbCKYI0 paboTy, a TakkKe A CHCTEMaTHMYeCKOro M3y4eHHUs AMCLUUIUIMHBL Peko-
MEHJIYIOTCS CIIEAYIoNHe (JOPMBI OPraHU3aLUU CaMOCTOSITEIbHON pabOTHI CTYICHTOB:

- paboTa HaJl TEOPETUUECKUM MAaTEePHUaIOM, IPOYMTAHHBIM Ha JEKIMSIX;

- CaMOCTOSTEIbHOE U3YUEHHUE OTJEIIbHBIX Pa3esioB IUCLHUIUIMHBI;

- IOJITOTOBKA K JJa0OpaTOPHBIM 3aHATHUSAM;

- OpraHu3anysi 1 UCHOJIb30BAaHUE IEKTPOHHOI'O Kypca JUCLUUIUIMHBI Pa3MEIIEHHOT0 Ha

mwiarpopme LMS Moodle qs CPC;

- MOJITOTOBKA K KOJUIOKBUYMaM (T€CTUPOBAHUE);

- BBIIIOJIHEHUE KOHTPOJIBHBIX 3aJJaHUH ITPH CaMOCTOATEIbHOM U3Y4YE€HUN JUCLIUIIIINHBL;

- CaMOTECTUPOBAHME 10 KOHTPOJILHBIM BOIIpOCaM (TecTam).

45.1. IlepeyeHb BONPOCOB /ISl CAMOCTONATEJIHHOT0 H3YUYeHHS U BUAOB CAMONOATOTOBKH K
TeKylIeMy KOHTPOJIIO 3HAHU

Tabauua 6
IlepeyeHb BONPOCOB /ISl CAMOCTOATEIHLHOI0 U3YYEHHUS U BHA0B CAMONIOATOTOBKHU K TEKY-
LeMY KOHTPOJII0 3HAHUI

Nort/ No Moztyis 1 [Tepedyens paccmaTpuBaeMbIX BOIIPOCOB IS Kozn-
. CaMOCTOSATEJIbHOT'O U3YyUYEHHUS U BUJIOB BO
n MOJIYJIbHOM €TMHUIIBI .
CaMOMOJITOTOBKH K TEKYIIEMY KOHTPOJIIO 3HAHUHN 4acoB
MOAVJIb 1. BUOTEXHOJIOI'MA: TIPUHLUIIBI, TIPUMEHEHUE 10
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Nort/ Ne Moyt i ITepeuens paccmMaTpuBaeMbIX BOIIPOCOB JIst Kou-
I MOJIYJTbHOI IMHHILbI CaMOCTOATENLHOTO H3YHEHNsA U BULOB BO
CaMONOJTrOTOBKH K TEKYLIEMY KOHTPOJIIO 3HaHUI 4acoB
MonynbHas eqununa | CoBpeMeHHas OMOTEXHOJIOTMS B HENPOAYKTHBHOM
1.1. Ucropus pa3Bu- | )KUBOTHOBOJCTBE (IIOJIY4YE€HUE TPAHCTE€HHBIX JKUBOT-
TS, COBPEMEHHbIE HBIX, KJIOHMpOBaHUE). buorexHosorus u pacreHue-
JOCTHKEHHs OMOTeX- | BOACTBO (OMOTEXHOJIOTMYECKUE ITyTH 3aLIUThI pacTe-
HOJIOTUU HUH OT BPENOHOCHBIX areHTOB; KJIOHMPOBAHHE Kile-
TOK C IOCJIEIYIOIUM UX CKPUHUHIOM M PEreHepanu-
€l pacTeHUIl U3 OTOOpPaHHBIX KJIOHOB, KaK Ba)KHbII
METOJl COXPaHEHUs U YIy4LIEHHsI IPEBECHBIX MOPOA
YMEPEHHBIX LIMPOT, B YACTHOCTH XBOWHBIX JE€PEBb-
eB). buorexHomoruss u BerepuHapus (dKcHpecc-
METOABl Ha OCHOBE JIOCTWXKEHHH B (U3HKO-
2. XUMHUYECKOW OMOJIOTHUH, TEXHOJIOTHH PEKOMOWHAHT- 6
Heix JIHK, ruGpunomMaoil TexHomoruu;, uMMyHodep-
MEHTHBIH MeTon). buoTexHonorus u MeauuuHa (mo-
Jy4eHUEe aHTHUOMOTHKOB, TOPMOHOB, MHTEPPEPOHOB,
MHTEpJIEHKNHOB, MOHOKJIOHaIbHBIX aHtutTes, JHK
w PHK-ipoGs1, pekoMOMHAHTHBIC BaKIIMHBI U BaK-
LUHBI-AHTUTE€HBl, (PEPMEHThl MEIAULMHCKOIO Ha3Ha-
YEeHUsI; THUIbI T€pallMi Ha OCHOBE JOCTHXEHHUI OMO-
TEXHOJIOTUU — 3aMECTHTEIbHAs U KOPPEKTHPYIOIIAs;
IIPUHLIMIIBI JICYEHUSI HA OCHOBE JIOCTH)KEHUS OUOTEX-
HOJIOTMM - T€HETHYEeCcKas Tepamnus in vivo U reHeTu-
JyecKas Tepanus €x vivo).
3. CaMOINOJrOTOBKA K TEKYILIIEMY KOHTPOJIIO 3HaHUI 4
4 MOAVYJIb 2. HACJIEACTBEHHOCTD, YPOBEHb KJIETKH U MOJIE- 8
' KVJIbI
MonynbHas enunuua | Perynsuus Tpanckpunuuu y Oakrepuil. Perynsnus
5 2.1. OCHOBBI | TPAaHCKPUIILUHU Y SYKAPUOT. 4
MOJIEKYJISIPHON
OMOTEXHOJIOTUU
6. CaMOIIO/ITOTOBKA K TEKYIIIEMY KOHTPOJIIO 3HAaHUI 4
7. MOJIVJIb 3 HOBEMIIIUE METO/bI B BMUOTEXHOJIOT U 30
MonynbHas equHUIa | DKCIpeccus YyXEepoAHbIX TeHoB. HampaBiieHHBIH
3.1. OCHOBBI T€HETH- | MyTareHe3 U reHHas HHXEeHepHs OelKOB (METOUKA).
4yeckoi nHxkeHepun | 'eHHass  uWH)XKeHepuss  pacreHud  (MeTojosorus,
8 PUMEHEHHE). Tpancrennsie JKUBOTHBIE 8
' (MeTom00rHs, IPUMEHEHHE).
MounekynspHas TeHETUKA YeJl0BeKa. | 'eHHas Tepanusl.
JlexapcTBeHHbIE CpeacTna Ha OCHOBE
OJINTOHYKJIEU]IOB.
MonynbHadg equanna | Knonuposanue xuBotHbIX. Mcropus meroma. Kito-
3.2. KnerouHnast uH- | HUpOBaHWE MIIEKOMUTAKOMMX. METONbl TpaHCIUIAH-
9. KEHepus Tanuu sjep. TpaHcraHtanuss SMOpHOHOB (0TOOD 8

JIOHOPOB, TIPOBE/IEHUE CYNEPOBYIISALUH, CIOCOOBI U3-
BJICYCHUST YMOPHUOHOB, OTICHKAa YMOPHOHOB).
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Nort/ Ne Moyt i ITepeuens paccmMaTpuBaeMbIX BOIIPOCOB JIst Kou-
I MOJIYJTbHOI IMHHILbI CaMOCTOSITEJIbHOTO U3yUYEHHUS U BUJIOB } BO
CaMONOJITOTOBKHU K TEKYIIEMY KOHTPOJIIO 3HAaHUHI 4acoB
MonynbHasg enuauna | IlpeacraBiennss o  HaHoTexHosorusax. Mcropus
3.3. HanoOnoTEXHO- | UCIOJIb30BaHUS HAHOTEXHOJOrMU. HaHoTexHonoruu
JIOTUU B MeauIuHe W Owonoruu. HaHOTexHONOTHH B
10. CEIbCKOM XO3sHCTBE (00e33apaKUBaHUEM BO3/lyXa H 10
pa3IMyYHBIX ~ MaTepUaloB, CTUMYJSIIMS ~ pocTa
pacTeHUH, J€YCHHUE )KUBOTHBIX, YITyUIIEHUE KaueCTBA
KOPMOB).
11. CaMOIIOJrOTOBKA K TEKYILIEMY KOHTPOJIIO 3HAHUH 4
12. MOJVIJIb 4. SQH3UMATHUYECKASA NHXXEHEPU A 26
MonynbHas equauna | benkoBas unxenepus. I[lpumeHenne MMMOOUIIH30-
4.1. ®epMeHTHI B BaHHBIX ()EPMEHTOB.
13. OMOTEXHOJIOTHH U X 10
AMMOOUIIN3aIus
Monynehas equanna | buocencopsl. [IpuHIKIBI KOHCTPYHPOBAHUS OMOCEH-
4.2. buoceHcopbl U1 | copoB. Pa3HOBUIHOCTH OMOCEHCEPOB U UX MPUMEHE-
OMOYHIIBI Hue. depMeHTHBIE OMOCEHCOPHI ((PEePMEHTHBIC DJICK-
14, TpOAbl, (PEPMEHTHBIE MHUKPOKAUIOPUMETPUUECKUE 10
JaT4YUKH, OMOAATYMKY Ha OCHOBE XEMHU- U OUOTIOMHU-
HecreHu). Kierounsle OuoceHcopbl. buouunsi.
buouun u npuniun ero pa6otsl. JJHK-Mukpouuts.
benkoBeie 6nounmel. [IpuMenerne 6M0YnIOB.
15. CaMOIIOArOTOBKA K TEKYILIEMY KOHTPOJIIO 3HAHUI 3]
16. MOVJIb 5. BUOTEXHOJIOTUA U TTPOBJIEMbBI 3AIIUTHI OKPY- 16
YKAIOILEM CPE/IbI
MonyneHas equauna | AspoOHasi mepepaboTKa OTXOJ0B (B MPUCYTCTBUU
5.1. Dxonoruyeckas | KUCIOPOJA) (9KCTEHCHUBHbBIEM METO/bI u
OMOTEXHOJIOTUS WHTECHCHUBHbBIC CIOCOOBI). Koadppunnentom
3oorueitHocTH (k7). Koaddunmenrom nporo3oitHOCTH
Kp. AHadpoOHOe pasioxkeHHe (KHCIas ¥ METaHOBas
17 cTaauu mporecca Opoxenus). Pazbl METaHOBOTO 12
' OpoxeHusi.  VI3BrmeyeHWe  TOJE3HBIX  BEIECTB
(U3BJIEUEHNE BEILECTB U3 BOJIbl, U3BJICUCHHE BEIIECTB
U3 OTXOJIOB CEJIbCKOXO3SIICTBEHHOTO MPOU3BOICTBA.)
buoouncrka ra3oBO3AYIIHbIX BBIOPOCOB.
buorexnonoruun 51 TOJIyYEHHUE METAJIJIOB.
bakTepuanbHOe BhIIEIAUYNBaHUE.
18. | camMOmOAroTOBKa K TEKYLIEMY KOHTPOIO 3HAHUI 4
19. | BCEI'O 90
5. B3anmMocBsI3b BU0B YUEOHBIX 3aHATHIA
Tabmuma 7
B3aumocBs3b KOMIETEHIMI ¢ Y4eOHBIM MATEPHAJIOM M KOHTPOJIEM 3HAHHI CTYAECHTOB
JI3/ Buja xoutpo-
Komnerenuuu Jlexnun m3/C CPC | dpyrue st P
BH/IbI
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OIIK-2 — CrocobeH oCymecTBIATh MPo- MI1-5
(dbeccroHaNbHYIO NIEATEIHHOCTh C YUYETOM
BJIMSIHASL HA OPTraHU3M >KMBOTHBIX IPH-

14 | 16 Tecr,

POAHBIX, COITMAJIbHO-X 03I CTBEHHBIX, cobecenoBanme

TCHECTUYCCKUX U 3KOHOMMHYCCKHX (l)aKTO-

poB

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneyeHrue TUCIHILIMHBI

6.1. Kapra o06ecniedyeHHOCTH JuTEpPaTypoii (Tadamnua 8)

6.2. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOH ceTH «AHTEepHET»

1.

2.

10.

11.
12.

NS

(nanee — ceTb «AHTEPHETY)
Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU — https://www.elibrary.ru/ (cBo6oa-
HBIN 1OCTYII)
HanuonansHas snexktporHas 6ubmunorexa — https://rusneb.ru/ (morosop; moctyn u3 Ha-
yuHoit oubmmotexu Kpacuosipckoro 'AY)
DekTpoHHO-0MOaMoTeuHas cucrema «Jlanb» — https://e.lanbook.com/ (morosop; peru-
CTpalus OT YHUBEPCUTETA)
DekTpoHHO-0MOaroTeuHast cuctema «tOpaiiT» — https://urait.ru/ (moroBop; perucrparus
OT YHUBEpPCUTETA)
DnekTpoHHas oubimorednas cucrema «Pykont» — https://lib.rucont.ru/ (morosop; peru-
CTpalus OT YHUBEPCUTETA)
ScienceDirect (MexmyHaponaHas 6a3a maHHbBIX) — https://www.sciencedirect.com/ (cBo-
OO0JHBIN JOCTYII; pErucTpanus He Tpedyercs);
Springer Nature (MexxayHapoaHas 06a3a naHHbix) — https://link.springer.com/ (cBoOoxHbIi
JIOCTYII; pETUCTpalusl He TpeOyeTcs);
DOAJournals (MmexmyHapoaHas 6a3a qannbix) — http://doaj.org/ (cBoGoaHbIN HOCTYIT; pe-
TUCTpaIus He TpeOyeTcs)
DOABooks (MexnynapoaHas 0a3a maHHbix) — http://www.doabooks.org/doab (cBoGoa-
HBIN TOCTYII; perucTpaius He Tpedyercs)
KubepJlennnka (pycckosi3pluHbBIe Hay4dHBIE KypHaib6I) — http://cyberleninka.ru/ (ceobon-
HBIN TOCTYII; perucTpanus He Tpedyercs).
DJeKTPOHHBIN KaTanor HaydHoi 6ubmanorexu KpacHospckoro 'AY MPBUC64+.
CnpaBouno-npaBoBas cucreMa Koncynprantllntoc.

6.3. IIporpammHoe o0ecnieueHune
OC: Astra Linux.
OducHsrii maket: Libre Office 6.2.1 / Moit Oduc IIpodeccnonanbhsiit 2.
BHOC: Moodle 3.5.6a.
AnTtunnaruat BY3.
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KAPTA OBECIIEYEHHOCTH JIUTEPATYPOH
Kadenpa Pa3Benenus, reHeTHKH, OMOJIOTHH M BOJHBIX OnopecypcoB Hampaienue moarotoBku (crenuaibHOCTh) 36.03.02 «300TeXHHS

JucnunnuHa «buoTtexHoyorus»

Tabmuma 8

r Bun n3nanus Mecro Heobxonum
Bun sanaTui Haumenosanue ABTOpBI W3 naTenscTBO A XpaHCHIA KOJII/I(‘)IeeCTBO f;;y;qg:;};g
V3NAHWA | TTey, | Dnextp | bubn. | Kad. - ‘
1 2 3 4 5 6 7 8 9 10 11
OcHoBHad
iITabopaTopHbIC buorexnonorus: UetBeprakona E.B. Kpacnosipck 2011 + + + 25 2
METOJ| YKa3aHHs K Npbuc 64+
1ab0paTOPHBIM
3aHSITUSIM
Ulexuu, CP Beenenue B YerBeprakosa E.B Kpacnosipck 2023 + Npbuc 64+
OMOTEXHOJIOTHIO
JTexuuu, CP OOmas 6uorexHoso- | Yeyuna O. H. Mocksa: FOpaiit | 2023 + + 100% urait.ru/bcode
THs /516812
Ulekiu, CP Mounekynspuas 6uo- | Skymnos T. P. Kazanb: 2018 + + 100% | e.lanbook.co
TexHosorust. bro- KI'ABM um. m/book/1229
WH)XEHEPHsI baymana 51
JlomonHUTENbHAS
Ulextuu, CP OcHOBBI T.A.Eroposa, C.M. Kny- M.: Akanemus 2008 + + 15 15
OMOTEXHOJIOTHH HoBa, E.A. XKuByxuna
UTexiuu, CP Mounexynspnas ouo- | I'nuk B., Ilactepuax JIx. M.: Mup 2002 + + 100% 4
TexHosorus. [1puH-
MBI ¥ IPUMEHCHHUE
lekiu, CP buodwusmka: pazgen | Muniok O. H. [Munck: TTonec- | 2024 + + 100% | e.lanbook.co
«MonekysipHast ry m/book/4844
onodpu3nKa» 51

Hupexrop Hayunoii 6ubnuorexu




7. Kpurepun olleHKM 3HAHMI, yMEHMIl, HABBIKOB U 3asIBJEHHbIX KOMIICTeHIHI

Buabl Tekymero koutpoas: Ilpu usydeHun nucuuruinabl «buoTexHomorus» co cry-
JEHTAMH B TCUECHUE CEMECTpPa MPOBOAATCS JICKIIMOHHBIE U JTAOOpATOPHBIE 3aHATHS. 3a4eT OIpe-
JeNsgeTcs Kak cymMMma 0aJuioB MO pe3ysibTaTaM BCEX 3aINTAaHUPOBAHHBIX YYEOHBIX MEPOIIPHUSATHIA.

Texymasi arrecranusi CTyJCHTOB MPOBOAUTCS B JTUCKPETHBIC BPEMCHHBIC HHTEPBAIIBI
JIEKTOPOM U IpernojaBaTesieM, BeyIUM JIabopaTOpHbIe 3aHATHS M0 AUCHUILTUHE B CIEAYIOLIEH
dopme:

KomnokBuym (TecTupoBaHue);

BrimonHenue nabopatopHbIX padorT.

IIpome:KyTOUHBIH KOHTPOJIb — 3a4eT C OLCHKOU. [IpOoBOIUTCS C LEIbI0 YyCTaHOBJICHUS
OCTaTOYHBIX 3HAHUH MO TUCHUILUTMHE. Biroyaer B ceOs B coueTaHue pa3IndHbIX (HOpM (KOMITb-
IOTEPHOT'0 TECTUPOBAHUS).

Bce Buapl yueOHBIX pa0bOT JOHKHBI OBITH BBIOJIHEHBI B YCTAHOBJICHHBIC, MPETYCMOT-
peHHbIe rpadKOM Yy4eOHOTO mpoliecca.

[Tpu u3ydeHNN Kaxa0ro MOIYJIS TUCIUTUTHHEI TIPOBOJIUTCS PyOSKHBIA KOHTPOJIh 3HAHUMA
C LIEJIbIO TPOBEPKU U KOPPEKLUHU XO0Ja OCBOEHUSI TEOPETHUECKOro MaTepuasna M MPaKTHYECKUX
YMEHUN ¥ HaBBIKOB. PyOeXHBIM KOHTPOJIb 3HAHUM MPOBOJUTCA O IpauKy B Yackl JadbopaTop-
HBIX 3aHSATUH IO OCHOBHOMY PACIHUCAHUIO.

Monyib cuuTaeTcs CAaHHBIM, TPU YCIOBUH TOIyYEHHs CTyJeHTOM He MeHnee 60% Oai-
JIOB OT MaKCUMAJIbHO BO3MOYKHOTO KOJTMYECTBA, KOTOPOE OH MOT OBI MOJIYYUTh 32 TOT MOJYJIb.

CryneHT 00s3aH OTYMUTATHCS 1O BCEM MOJYJSM JUCIHIUIMHBI U C YIETOM BBIXOJIHOTO
KOHTpOJIsi HaOpaTth He MeHee 60 OamioB mo nucruruinHe. CTyAeHTy, HE HaOpaBIIEeMy MHHHU-
MajbHOE KonuecTBO OaiwtoB (MeHee 60), maercs 14 kameHIapHBIX AHEH MOCIE OKOHYAHMS Ka-
JICHAAPHOTO MOAYJIS sl 1060pa HEOOXOIMMOT0 KOJTMYeCcTBa OaJlIoB.

['pamarum OIleHKH 11O 3a4eTy € OleHKOIi:

60-72 Gana A OLIEHKHU «yJIOBIETBOPUTEIHHO

73-86 Gayuta 1715l OLEHKHU «XOPOIIO»

87-100 6ayu10B IS OLIEHKU «OTIIMYHO.

Ecnu mo pesynbpTaram Tekymiero pedTHHra ctyaeHT Habpan B cymme meHe 40% Oamios
OT MaKCHMAaJIbHOTO PEHTHHTa JUCIUILIMHBI, TO 10 BBIXOJHOTO KOHTPOJIS OH HE JOMYCKaeTCs U
CUMTAETCS 33JJ0JDKHUKOM I10 3TOW JucHMIUIMHE. [ ycTpaHeHus: 3a0/DKEHHOCTH CTYICHT T0-
JTy4aeT UHIUBUIYATbHOE 3aJaHUE JIJISl CAMOCTOATEIbHONU PaboTHI.

Ecnu e cymma GamnoB coctasisieT 60 u 6osee, TO IO YCMOTPEHUIO MIpenoaaBaTens CTy-
JIEHTY MOXKET OBbITh MPOCTABIIEH 3a4eT 0e3 cllauM BBIXOJHOTO KOHTpousa. Ecnu cryneHT He Ha-
OpaJt Ha MMPOTSHKEHUH CeMeCTpa HeoOXOAMMOe KOJTMYECTBO 0AJIOB, OH CIIAET 3a4eT 10 paciuca-
HUIO 3a4eTHOM ceccuu. [lepedeHp BOMpOcOB Ha 3adeT, TecTam, cucreMy oreHuBanus no CP u
BBITIOJTHEHUE 3a1aHnii ipuBeieHbl B DOC TUCIIUIUTHHEL.

[Ipy BOSHUKHOBEHHH 3a/I0JDKEHHOCTHU MO TUCIUILUIMHE CTYIAEHT CaMOCTOSATEIbHO OCBau-
BaeT MOJYJIM JUCIUIUIMH, BBIMOJHSICT 3aJaHUsl U MPOXOIUT TECTHPOBAHHUE IO MPOITYIIICHHBIM
MOYJIIM M MOAYJIbHBIM eHHUIIaM Ha ratdopme LMS Moodle.

8. MarepuanbHO-TeXHU4YECKOe O0ecneyeHne I CHUIIUHbI

[Tpu M3NM0XEHUU TEOPETUUECKOTO MaTepuasa UCIOJIb3YIOTC MYJIbTUMEANMHbBIE UILTIOCT-
paTUBHBIE MaTepHaibl (JIEKIMOHHbIE 3aibl 1-35 u 2-48). B xypce neKkuuii uCronb3yrTcsl BUIEO-
¢bunpMbl (100 BeMMKUX OTKPHITUN B reHeTHke). [[s mpoBeneHus 1abopatopHBIX paboT 0Oopy-
JIOBaHa crHenuanu3upoBaHHas ayautopus 1-27 yn. CracoBoil 44A, oOGopynoBaHHas: (CTOJBI,
CTYJIbsI, yueOHasl I0CKa, CXEMBbI, TaOJHUIIbI, TECTOBBIC 3/1aHUsI, 33a/1a4H, (HOTO, JTabopaTopHOE 000-
pYZOBaHUE); METOANYECKAs! TUTEpaTypa, pa3paboTaHHas COTPYAHUKAMHU Kadeaphl.

Jlis mucTaHIMOHHOTO O0YYEHHUs MPUMEHSIFOTCS 3JIEKTPOHHBIM KOMIUIEKC, pa3MelleHHbIH
Ha ruiatgopme LMS Moodle o BerepunapHoii reneTuke.

st camocTositenbHON paboThl: «KomMmbroTepHsiid kiaacey» ayautopus Ne 0-06 yin. Craco-
BO 44A, ocHalleHHasi KOMIIbIOTepamMu ¢ goctynoM K uatepHery u DMOC. Hayunas 6ubnuote-



Ka - (OHJ HAYYHOH M y4eOHOW JTUTepaTypbl, KOMIBIOTEPHI C TOCTYIIOM B MHTepHeT, K ObC un
MEXyHAapOAHBIM peepaTUBHBIM 0a3aM JaHHBIX HAY4HBIX U3IAHUH.

9. MeToaunyeckue peKOMeHIAIMH JJIs1 00y4AIOIIHXCS M0 OCBOEHHIO THCIHHILINHBI

9.1. MeToanuyeckue peKOMeHAAIMY 0 JUCHUIINHE /151 00y4aI0IIHXCA

Ha ocBoenue mucuunianHel «BHOTEXHOJIIOTMS B HENPOAYKTHUBHOM JKMUBOTHOBOJCTBE)
yueOHBIM IUIaHOM IpenycMoTpeHo 108 vac. /laHHas quUCHMIUIMHA [IPENOJaeTcs B OJHOM KaJleH-
JApHOM MOJyJIe ¥ pa30uTa Ha MATh AUCUUITMHAPHBIX MOTYJICH!

JAM 1 - BUOTexXHOJIOTHs: TPUHIIUIIBI, TPUMEHEHHUE;

JM 2 - HacineacTBeHHOCTh, YPOBEHb KJIETKH U MOJIEKYJIbI;

JIM 3 - Hogeiilue MeTo/Ibl B OMOTEXHOJIOTHH;

JAM 4 - DH3uMaTnyecKasi HHXCHEepUS;

JAM 5 - BHOTeXHOIOTHS ¥ IPOOIEMBI 3aIIUTHl OKPYKAIOIIEH CPEJIbl.

[Ipu uzyyenun Bcex MOyJeH JIEKIIMH HEOOX0IMMO UILUTFOCTPUPOBATH OOJIBIIUM KOJIHYE-
CTBOM HArJISIIHOCTEH, YTO MO3BOJIUT JIy4Ille YCBOUTH MaTepHall.

[Ipyu u3yyeHnn TUCHUIUIMHBI HEOOXOAUMO 00paTUTh 0COO0E BHUMAaHNE HAa IPUMEHEHHE
COBpPEMEHHBIE METOIbI 00yueHus: 1. AKTUBHOE CIIyIIIaHHE — BEICHHE OeCe/Ibl C LIETbI0 HAJIAXKH-
BAaHMs KOHTAaKTa ¢ APYruM ueiaoBekoM. 2. Jluckyccuu. Llenpro TUCKycCUU SBIISIETCS JOCTUXKEHUE
MaKCHUMaJIbHO BO3MOKHOT'O COTJIACUS YYaCTHUKOB IO 00CYX/1aeMoi mpo0ieMe, MOUCK UCTUHBI
WJIM ONITUMAJIBHOTO PELICHUSI.

Pexomenayercs opranu3oBaTh CaMOCTOSATEIBHYIO PA0OTY 00 yHArOIINXCSI:

1. ducranunonHoe oOydenre. OHO MO3BOJISIET UCIOIB30BaTh UHAUBUIYATbHBIA TEMI 00yUEHHUS;
obecrieunBaeT OBICTPYIO CBSI3b CO BCEMU YYaCTHHUKAaMHM OOpPa30BaTEIHHOTO MPOIECCca; JaeT BO3-
MO>KHOCTh HCIOJIb30BaTh OOJBIION 00BEM AOCTYNMHON HMH(OpMaKK; BO3MOKHOCTh Y4acTHS B
MPOEKTaX, KOHKYpCax M OJUMIIMAIAX Pa3HOTO YPOBHS; CO3MaHUS JOTMOJHUTEIBHBIX YCIOBUUN
JUTsL caMOBBIpaXkeHUs oOydaromuxcs. [jis qucTaHinoHHOro oOydeHus: CTYACHTOB IPUMEHSETCs
LMS Moodle.

2. NnTepakTuBHOE 00yU€HHUE — MO3BOJISIET CTYJAEHTY U MPEIoJaBaTeio0 akTUBHO B3aUMOJICHCT-
BYIOT JIpyT ¢ ApyroM. Kaxkaplid ydacTHUK B3aWUMOJCUCTBHS BHOCUT CBOW BKJIQJ, B XOzA€ PabOTHI
MPOUCXOIUT OOMEH UJEesIMH, 3HAHUSIMH, BEIPAa0OTKa COBMECTHBIX CIIOCOOOB JIEHCTBUSI.

3. IIpobnemMHOe 00y4YeHHE — MO3BOJISET OPTaHW30BaTh 00Pa30BATENBHBIN MPOIECC B BUJC pas-
pelleHus: TOoCIeI0BAaTEIbHO CO3/IaBaeMbIX YUeOHBIX MpoOIeMHBIX cuTyanuid. [Ipobnemuas cu-
Tyalusi HarpaBJIsieT MBICIUTEIBHBIN MMOUCK, MPOOYXKAaeT HHTEpeC K uccienoBanuto. [Ipodmema
MOJKET OBITh BhIpakeHa B (hopMe MPOOIEMHOTO BOMPOCa WM MPOOIEMHOTO 3aJaHusl.

9.2. MeToan4yecKkne yKa3aHusl MO0 JMCHHILIMHE VI WHBAJIMIO0B M JIHI C OTPAHNYCHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

IIpn ocBOEHMM NHUCLUIUIMHBI HHBAINWAMU U JINLIAMU C OTPAHUYEHHBIMHA BO3MOXHOCTSMU
3JI0pOBbs oOecreunBaeTcss KoMpopTHAs cpena, CrenuaibHo 00opynoBaHHbIe ayauTopun 1-30,
1-27, yn. CracoBoit 44A, BO3MOXXHOCTh AMCTAHIIMOHHOTO OOyueHMs (IMCIMIUIMHA pa3MelleHa
Ha LMS Moodle).

JU11 NHBAJIUIOB U JINL C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbS 110 3PEHUIO:

- pa3MelleHre B JOCTYMHBIX JJIs OOy4yarouIMxcs MecTaXx M B aJalTUPOBaHHON ¢opme
CIPaBOYHON MHPOPMALIUHU O PACIICAHUU YUEOHBIX 3aHATHI;

- IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIEr0 00yyaroneMycss He0OX0AUMYIO TOMOIIb;

- BBIIIYCK QJIbTEPHATUBHBIX (DOPMATOB METOJMUECKUX MAaTepHaNIOB (KPYIMHBIA MIPUPT UITH
aynuodaiiser);

JUJ11 NHBAJIMIOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS 0 CIYXY:

- HaJUIeXKallMMH1 3ByKOBBIMHU CPEJICTBAMH BOCIIPOU3BEACHNE HH(OpMaLNY;

JU11 MHBAIMIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBbsI, UMEIOIUX Hapy-
IIEHHs ONIOPHO-IBUTATEIBHOTO alapara:
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- BO3MOKHOCTh O€CHpEMSATCTBEHHOr0 JOCTYyNa O0yJaromuxcs B ydyeOHbIe MOMEIICHUS,
TyaJIeTHbIC KOMHAThI U JPYyTHe TOMENICHUSI HHCTUTYTA, a TaKKe MpeObIBaHNE B yKa3aHHBIX I10-
MEIICHUSIX.

OO6pazoBaHne 00Y4aIOMIMXCA C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI MOXKET OBITH
OpPraHM30BaHO KaK COBMECTHO C IPYTUMH OOYYaIOUIMMUCS, TaK U B OTJCIbHBIX TPYIIaX HIH B
OTAEJBbHBIX OPraHU3aAIHAX.

[lepeuenp y4yeOHO-METOIMUECKOTO OOECIEUeHHsI CaMOCTOSATENBbHOM paboThl 00ydaro-
MUXCS 110 TUCIUTUITHE.

VueOHO-MeTOUECKHEe MaTepUalbl Uil CaMOCTOSITENbHOW pPaboThl OOydaromuxcs M3
YHCIIa MHBAIUIOB U JIUI] C OTPAaHHYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBS IIPEAOCTABIISIOTCS B O11-
HOM 13 (hOpM, aIaITUPOBAHHBIX K OTPAaHMUYCHUSIM UX 3JI0POBbSI U BOCHPUATHS HHOOpMALIUY.

Kareropuu ctyneHToB Dopmbl
C napyieHue ciyxa B [1I€UaTHOM opme;
B (hopMe IEKTPOHHOTO JJOKYMEHTA,;
C HapylIeHHeM 3peHust B [IEYAaTHOH (popMe YBETUUECHHBIX HIpUPTOM;

B (hopMe IIIEKTPOHHOTO JJOKYMEHTA;
B (hopme aynuodaiina;

C HapymieHreM ONopHO-IABUTaTEeILHOTO all- | B MeYaTHOU (opme;
napara B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;
B (hopme aynnodaiina.

JIaHHBIN 1epeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHUHIEHTa 00Y-
YarOIUXCA.

B ocBoeHHMHU IUCHMITIMHBI MHBAIWIAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAUCHHE MMEET MHAMBHAYyadbHas padorta. [loq mHIuBUAYyansHONU paboTOM
noapasymeBaercsi Be (OpMbl B3aUMOACHUCTBUS C IperojaBaTeseM: UHIMBUAYallbHas yyeOHas
pabota (KOHCYIbTAllMM), T.C. JOTIOJTHUTEIBHOE Pa3biCHEHHE y4eOHOro MaTepualia u yriyoJeH-
HOE€ U3y4yeHHE MaTepHuaja ¢ TeMH 00YyYaroLMMUCS, KOTOPbIE B 3TOM 3aWHTEPECOBAHbI, U UHIU-
BUAyaJIbHAs BOCTIMTaTeNbHas padoTta. HIuBUAYyalbHBIE KOHCYIBTALUH IO TIPEAMETY SBIISIOTCS
Ba)XHBIM (PaKTOPOM, CIIOCOOCTBYIOIIUM MHAMBUIYAIN3allUU 0Oy4YE€HUS U YCTaHOBIIEHUIO BOCIIH-
TaTEJIbHOIO KOHTAKTa MEX/y IpernojaBaTesieM U 00ydarouuMcs HHBATUAOM WIH 00y4aroIuMes
C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 310POBBS.
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Hara

Pa3nen

N3menenus

KommenTtapun

[Iporpammy pa3paboraina:

Yerseprakosa E.B., 1.c.-x.H., 101eHT
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PELIEH3USI

na pabouyio npozpammy yuebHoi oucyuniuml

«bHOTEXHONOIrUA» Ul TOATOTOBKM CTYJIEHTOB HAIPABJIEHHs TOArOTOBKH
36.03.02  «3ootexHus»  HanpaBieHHOCTH  (mpoduis)  «lludposoe
YKMBOTHOBOJICTBO» UHCTUTYTA NpUKJIAAHON  OHOTeXHONOrMH U
BETEPHHAPHOW MEIMIMHBI, pa3paboTaHHylO [.C.-X.H., goueHtoM B®IBOY
BO Kpacnosipckuii 'AY YerseprakoBoit Enenoit BuktopoBHO#M

Pa6oyas nporpamma o aucuuiLinHe «BHOTEXHOIOr s Npe/IHa3HaueHa [Uid
MIOAATOTOBKM  CTYJ€HTOB HampaBieHHs MoArotoBkd 36.03.02 «300TexHUS»
HanpasjIeHHOCTH (1poduis) «LludpoBoe KUBOTHOBOICTBOY.

JINCLMIUIMHA ~ HampaBlieHa Ha pealu3aluio  oOuenpodecCHoHaIbHOM
xkomnerenimu: OIIK-2 — CrocobeH  ocyuIecTBISATE  NMPO(ECCHOHAIBHYIO
JNEATEJIBHOCTh C Y4YEeTOM BIHMSHHS HAa OpPraHu3M JKHBOTHBIX IPHPOJHBIX,
COLIMATIbHO-XO3SHCTBEHHbIX, TEeHETHYECKUX H SIKOHOMHYECKHX (paKTOpPOB.

ConepxaHue IUCLHUIUIMHBI OXBaThIBaeT KpyI BOINPOCOB, CBSA3aHHBIX C
reHETHYECKOM, KIETOYHOW MHXKeHepHell ¢ HAHOTEXHOIOTHAMH. PacKpBIThI
BOIIPOCHI  MCIIOJIb30BAHUS  OMOTEXHOJIOTHYECKHX IPOLECCOB B  PEIIEHHH
5KOJIOTHYECKHX, CelIbCKOXO3AMCTBEHHBIX, CBHIpheBBIX INpobiem. [IpemonaBanue
JMCLMIUIMHBl [peyCMaTpUBaeT cCielykomie (OpMbI OpraHM3alku y4eGHOro
npolecca: JIeKLHH, JabopaTtopHble paboThl, KOJUIOKBHYMBI, CaMOCTOSATE/IbHAs
pabota cTyaeHTa, KoHCy1bTanuu. Conepkanue paboded mporpaMmel pasOHTO 110
MOJIyJISIM, 110 HHM OIpE/eIeHbl 3HAHUS, YMEHHS W HABBIKH, KOTOPBIMH JIOKHbI
OBJIaJIeTh CTYJEHTHI B pe3yJbTaTe OCBOCHMS AMCUMILUIMHBL B mporpamme yudreHa
crennduka y4eGHOro 3aBeleHHs W OTpaXeHa NpaKTHYeCKas HalpaBIeHHOCTh
Kypca. Y4eOHBIH MaTepHal H3IO0KeH I0C/Ie/I0BATeIbHO W COOTBETCTBYET
[ocynapCTBeHHbIM —TpeOOBaHMSM K MHMHHMyMY COICPXaHHA H  YPOBHIO
[TOJIrOTOBKH BBIITYCKHHKA HarpaBlieHus MoAroToBky 36.03.02 «3o00TexHus».

TakuMm 06pa3om, faHHas pabodas MporpaMma MOXeT OBITh peKOMEHI0BaHa
JUIS TOJITOTOBKH CTYJEHTOB HarpaBeHHs MOATOTOBKH 36.03.02 «300TeXHUNY.

['eHepasbHbIA AUPEKTOP /o & G C.B. Illanpun
AO «KpacHosipckarppit

K.C-X.H.
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