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Kadenpa omoxumun u 0mopusnku 0Mo10ru4eckoro paxkyabrera

Oo0pa3oBaresibHas NporpaMmma 0aKajgaBpuara

44.03.01 Ilexaroruveckoe o0pa3oBaHue

HamnpapneaHnocTs (mpoduiis) mporpaMmMbl
buonorng

®dopma oOyueHus
Ounag, 3a04Hasd

CTaTyC JUCLHMIIIIMHBI. BXOOUT B O65[321T€J'IBHYIO qacCTb

Maxaukana, 2022



Pabouas nporpamma aucumruinasl «bnorexnonorus» cocrasnena B 2022 roay B co-
orBercTBUM ¢ TpeboBanusMu OI'OC BO — GakanaBpuar 1o HarpaBlIe€HHIO ITOAr0-
ToBkH 44.03.01 ITenaroruueckoe oopazosanue ot 22 ¢pespans 2018 roga Ne 121.

Paspabotuuk(u): kadenpa Guoxumun u 6nopusuku, Acraesa M./I., K.6.H., JOLUEHT
kadenpsl GHOXUMHM ¥ OHOPU3NKU

Paboyas nporpamMma QMCHMILIUHBI 0100peHa:

Ha 3aceaHnK Kapeapsl OMOXUMHHU 1 GHODU3NKH OT «Ad » M;M 2022 r., npoto-
kon Ne

3aB. kadenpoit / Xanuios P.A.

Vo d il

Ha 3aceilanny MeTouveckoi komuccuy 6uosorndeckoro hakynprera oT 23 Mapra
2022 r., mpotokos Ne 7

[Ipencenaresns ¢ Pamasanosa [1.b.

PaGouasi mporpamMma IMCHHUILTMHEI COTNIACOBaHa C y4eOHO-METOAUYECKUM YIIpaBJIe-
HueMm 31 mapra 2022 .

Hauanpuuk YMVY 42‘ % I'acanramkuesa A.l'.



AHHOTauMs padoveil MPOrpaMMbl IUCHUILIHMHBI

Huctummaa «buorexHonorus» BXoauT B oOs3atenbHylo dacth OIIOIl GakamaBpuata mo
HarpaBieHuto nmoAarotoBku 44.03.01 buonorus

JucnurinuHa peannu3yercs Ha OHoIorudeckom dakyabTeTe Kadeapoit OMoXuMuu U OMOPU3UKH.

CopepxaHue JUCIHHUILUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIM COCTOSIHH-
€M Ba)KHOT'O HaIpaBJieHUs B OMOJIOTUU — MOJIYYEHUE TTPU TOMOIIU Pa3TUYHbIX OMOTEXHOJIOTHYe-
CKHUX METOJOB (MaKpo- U MUKPOOPTraHU3MOB, OMOKATaIM3aTOPOB, PEPMEHTOB U T.lI.) OMOIOTH-
YECKU aKTHBHBIX BEILIECTB, B TOM YHCIIE U JIEKAPCTB.

JuctumimHa HaleleHa Ha (OPMUPOBAHUE CISAYIONUX KOMITETEHIUI BBITYCKHUKA: TIpOodeccu-
oHanbHEIX — I1K-2, T1IK-4.

HpCHOZ[aBaHI/IC JUCHUIIIMHEBI IIPEAYCMATPUBACT IIPOBEACHHUEC CICAYIOINUX BHI0B y‘Ie6HBIX 3aHs-
THH: JICKOWH, IPAKTHUYCCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta.

Pabouas nporpamMmma JUCHUIUIMHBI OPEAYyCMaTpUBACT NPOBCACHUC CICAYIOINX BUAOB KOHTPOJIA
yCII€eBa€MOCTHU B Q)opMe KOHTPOJIbHBIX pa60T, KOJUIOKBUYMOB U HpOMe)KYTO‘lHBII;’I KOHTpPOJIb B

dbopme 3auera.

O0BeM IUCHUIUIMHEL 2 3a4€THLIE €IUHUIIBI, B TOM YHCIE /2 Y. B aKaJIeMHUYECKHX dacax II0 BH-
JaM y4eOHBIX 3aHSITHIA:

ouHasi opMa oOyueHus

YueOHbIe 3aHITUS ®opma npome-
B TOM YHCIIE: JKYTOYHOM aTTe-
KonrakTHas pabora o0y4aronuxcs ¢ npenogasare- | CPC, B | cranun (3auer,
g, nem tom | muddepeHupo-
2 g U3 HUX ypcne | BaHHBIA 3auer,
2 g Jlex | JlaGopa- | Ilpaktu- | KCP | xoH- 9K3a- 9K3aMeH
2 | UMM | TOpHBIE | YECKHE CyJIb- MEH
3aHATUS | 3aHATHS TaIuu
5 72 | 30 | 10 20 42 IK3aMEH
3aouyHas (popma oOydeHHs
YyeOHble 3aHATHS ®dopma npome-
B TOM YHCJIE: KYTOYHOM arTe-
KonraktHas pabota o6yvaronuxcs ¢ npernogasare- | CPC, B | cranuu (3auer,
g, neM tom | muddepeHmupo-
::? g U3 HUX qucie BaHHBIA 3a4eT,
2 g Jlex | Jlabopa- | Ilpaktu- | KCP | komn- JK3a- JK3aMeH
2 | oMM | TOpHBIE | YECKHE CyJIb- MEH
3aHSITHUSI | 3aHATUSA Taluu
5 72 | 18 8 10 4 50 9K3aMEH

3. Ilesu ocBOEHHS AUCIHILTHHBI

HGJ'ISIMI/I OCBOCHUS AUCIHUIIINHBI «bHOTEXHOIOTHUS» SBISETCS 3HAKOMCTBO CTYACHTOB C
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OCHOBHBIMH OOCTUXKXCHUAMU GI/IOTGXHOHOFI/II/I Ha CCTOAHANIHCM 3Tarie €€ pa3BUTHsA, C ITIaBHBIMU
HaIpaBJICHUSIMHU Pa3padOTOK B 00IaCTH T€HETUYECKOM, KJIIETOYHON U OEITKOBOW MH)KEHEPHH.

3allaanI/I N3YUCHUA JUCHUIINIMHBI ABJIACTCA YCBOCHUC OCHOBHBIX MCTOAOB U IMPHUCMOB,
UCTIOJIB3YEMbIX B OMOTEXHOJOTHH JIJISl CO3JIaHHSI HOBBIX MPOMBIIUICHHO BaXKHBIX MPOYIICHTOB
OHMOJIOTMYECKU aKTHBHBIX BCIICCTB, AJId CO3JaHUs HOBBIX COPTOB paCTeHI/IfI " 11opoa KNUBOTHBIX,
a TaK)Ke JIOCTHKCHHS OMOTEXHOJIOTHH B IMPOU3BOJICTBE OMOJIOTUYECKH aKTHBHBIX BEIIECTB, ME-
JUIMHE, CEIbCKOM XO3SUCTBE, SKOJOTHH, MPOU3BOJCTBE JCIICBON 3HEPruu, 00€3BpEKUBAHUU
OTXOJIOB IPOU3BOJICTB H PSIJI APYTHX.

2. Mecto aucuuniunsl B cTpykrype OIIOII 6akanaBpuara

JucuummmHa «BHOTEXHOIOTUS» OTHOCHTCS K 00S3aTeNIbHON 4acTH TUCIUILIMH 00pa3o-
BaTeJILHON MporpaMMbl OakajgaBpuaTa 1mo HampasiaeHuto noarotoBku 44.03.01 Ilemarornueckoe
obOpa3oBaHue.

K nacrosimemy BpemeHH c(opMUPOBATIOCh HECKOJIBKO Pa3AeoB OMOTEXHOIOTHH, OObEK-
TaMU UCCIICIOBAHUSI KOTOPBIX SBJISIOTCS KUBBIC CUCTEMBI Ha PA3HBIX YPOBHIX OPTaHU3AIHMU: OT
CyOMOJIEKYJISIPHOTO A0 MOMYJISIUOHHOTO. B CBsI3u ¢ 3TUM 1l U3yueHusl 3TOM HayKu HEOOXO0u-
MBI 3HAHUS BCETO CIIEKTPa €CTECTBEHHOHAYYHBIX AUCIHUILTUH (IIUTOJIOTHS, TEHETHKA, MUKPOOHO-
JIOTHUSl, UMMYHOJIOTUA U 1p.). CTyIeHThl JOKHBI UMETh MPEICTaBICHUS 00 OCHOBHBIX I'€HETH-
YECKUX 3aKOHOMEPHOCTSX M O MPHUPOJIC SIUHHI] HACICIACTBEHHOCTH — I€HOB; MOJICKYJSIPHOM U
KJIETOYHOM CTPOEHUU >KUBBIX OPTaHU3MOB; Pa3HOOOPA3UU U IBOJIOLUH )KUBOTO U T.1I.

3. Komnerenuuu ody4yaruierocsi, popmMupyembie B pe3y/ibTaTe 0CBOEHHUS M CHHIINHbI
(mepeveHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs).

Koa u Haumeno-
BaHHE HHIHKATO-

Koa m HaumeHno-
BaHHE KOMIIETEH-

ILinanupyemMsle pe3yJib-
TaThbl 00y4eHUs!

IIpoueaypa ocBoe-

HHUHA

nuu 13 OIIOIT pa 1oCcTHIKeHHU S

KOMIIeTeHIIHii (8

coomeemcmeuu ¢

orior1
[1K-2. IIK-2.1. CnocoOeH | 3Haer: TpeOoBaHMS K Op- | YCTHBIH M NHCHMEH-
CnocobeH mpuMe- | ONpeNeNsITh COJAEp- | TaHU3alMK 00pa3oBaTelb- | HBI  OMpOC,  TPOo-
HATh MpPEIMETHBIE | KaHWe Ouoyiornye- | HOro mpolecca 1mo OMOJO- | TPAMMUPOBAHHBIN
3HAHUS TIPU pealiu- | CKOrTo 00pa30BaHUs | THH; CTPYKTYpY, COCTaB M | ONPOC, COCTAaBIICHHUE
3alMu  00pa3oBa- | LIKOJBHHUKOB, a/I€K- | AMJAKTHUECKUE €AWHUIIBI | pedepaToB U JOKJa-

TEJIBHOTO IpoIecca | BaTHOE OXKHJlae- | COIep)KaHusl  IIKOJBHOTO | 0B, paboTa Ha KOM-
MBIM pe3yJbTaTaM, | IpeaMeTa «Ouomnorus» | NIbIOTEPE BO BHEYUEO-
YPOBHIO  pa3BUTHUSA | YMeeT:  (OPMYIHPOBAThH | HOE BpeMs.
COBpEMEHHOM Ouo- | nuaaktuueckue uenn u | opmsl IIPOMEXKY-
JOTMM W BO3pacT- | 3a7jaud oOy4yeHHs] OHOJIO- | TOYHOM  aTTecTaluH:
HBIM OCOOEHHOCTSIM | THW U PEATM30BBIBATh UX B | KOJUIOKBUYMBI,  TIPO-
00yYaroImuxcs 00pa3oBaTeIbHOM IPOLEC- | TPAMMHUPOBAHHBIN
ITK-2.2. TIpoekTu- | ce; MIAHUPOBATh M PEAIH- | ONPOC, BBHITOJHEHUE
pYeT 3JeMeHTHl 00- | 30BBIBaTh pAa3JIMYHbIE Op- | KOHTPOJIBHBIX  33ja-
pa3oBaTeNbHOM TaHW3alMOHHBIC CpEJCTBA | HUM, COCTaBIICHUE
nporpammel, pabo- | 1 Gopmsl B mpornecce o0y- | pepeparos  (OCCE),
4yl0  [porpaMmy | 4eHus Owonoruu (ypoK, | HHTEpaKTHBHBIE (hop-

yaurens no Ouoso-
THU

[1K-2.3. Cmocoben
OCYIIECTBISTh 00Y-
YeHHue  y4eOHOMY

9KCKYPCHIO, JIOMAIIHIOHN,
BHEKJIACCHYIO W BHEYPOU-
Hyl0 paboTy); 06OCHOBBI-
BaTh BBIOOP METO/OB 00Y-
YeHus OMOJOoruu U 00pa-

MBI OIpOCa, JeIoBas
urpa.
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MpeIMeTy Ha OCHO-
BE HCIIOJIb30BAHUS
MIPEeIMETHBIX METO-
UK U TPUMCHCHHUS
COBPEMEHHBIX  00-
pa3oBaTeNbHBIX
TEXHOJIOTHI

30BaTEIBHBIX TEXHOJIOTHH,
UCXOJsl U3 OCOOCHHOCTEM
CoJIepKaHusl y4eOHOTO Ma-
Tepuana, Bo3pacta u odpa-
30BaTENbHBIX  MOTPEOHO-
CTeH 00y4aeMbIX.
Baaneer: PEIMETHBIM
cojiepKaHueM OHOJIOTHH;
YMEHUSIMH O0TOOpa BapHa-
TUBHOTO COJEpXKaHUS C
y4ETOM B3aUMOCBSI3U
YpPOYHOM H BHEYPOUYHOH
dbopm o0yueHus OuoO-
MM, YMCHUSAMH TI0 TUIaHU-
POBaHUIO U TPOCKTUPOBA-
HUI0O  00pa30BaTENLHOTO
npoiiecca; CHOCOOHOCTBIO
IPUMEHSTh pa3IMYHbIC
METOJpl OOyuYeHus M Co-
BpPEMCHHbIE oOpa3oBa-
TEIbHBIC TEXHOJOTHH B
00pa3oBaTeILHOM IPOIIeC-
ce B 00JiacTu OHOJIOTHH

I1K-4.

CnocoOcH HCIOJb-
30BaTh TEOpPETHYE-
CKHE W TMpaKTHYe-
CKH€ 3HaHHS JUISA
MIOCTAHOBKH U pe-
IICHUST KCCIIeI0Ba-
TEIbCKMX 3aJa4 B
npeaIMeTHON obua-
cti (B COOTBET-
CTBHH C NpoduieM
U ypOBHEM 00yde-
HUs) U B o0iactu
o0Opa3oBaHus

IIK-4.1. Cobwupaer
uHpOpMaIMIO, HE-
00X0TUMYIO TUTS
pelIeHus 3a1aq uc-
ClIeZIOBaHMs,  TIO-
CTaBJICHHBIX  CIIe-
MUAIUCTOM  OoJree
BBICOKOW KBalIU(pu-
Kalluu

[1IK-4.2. TIpoBoaut
NEpBUYHBIN aHaIN3
n 00paboTKy nuTe-
paTypHBIX JTaHHBIX

[1K-4.3. Pemaer
npogeccuoHaIbHbIE
3a7a4un YUUTEIIS
Ouosioruu, mpHUMe-
HSISl TEOPETUYCCKUE
U TPaKTUYECKHUE
3HaHUSI.

3HaeT: MeTo bl cOOpa MH-
bopmanuu

YMeeT: MpoBOJUTS TIep-
BUYHBIA aHAIIN3 JAHHBIX
Brnageer: ciocoOHOCTBIO
WCTIOIH30BATh METOIBI
aHanm3a 1 00paboTKH
JAHHBIX, 000011aTh pe-
3yJIbTaThl HCCIEIOBAHUS

[1K-4.4. Pemraer
HCCIIEIOBATENLCKUE
3aJadd B 00JacTH
ouooruu

3Haer: COBPEMEHHBIE
MpescTaBiIeHus 00 OCHO-
BaXx OHMOTEXHOJOTHYECKUX
U OMOMEIWIIMHCKUX TIPO-
W3BOJICTB; MPUHLHUIIBI TIPO-
W3BOJICTBA CIAPTOB, aMHU-
HOKHCIIOT, OpraHHUYecKuX
KHCJIOT, TOJHMCAaXapuJIoB,

YCTHBI M IHUCBMEH-
HBII  ompoc, IIpo-
IrPaMMHPOBAHHbBIN
ONpOC, COCTaBJICHUE
pedeparoB u AOKIa-
JI0B, paboTa Ha KOM-
IbIOTEpE BO BHEY4eO-
HOE BpeMms.

®opMbI IIPOMEXY-
TOYHOM aTTECTallUH:
KOJUIOKBUYMBI,  IPO-
rPaMMHPOBAHHbBIN
OTpPOC, BBIMOJHEHUE
KOHTPOJIBHBIX  3aJa-
HUH, COCTAaBIICHHUE
pedeparoB (DCCE),
WHTEpaKTUBHBIE (HOP-
MBI OIpoca, JAeNoBas

urpa.
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OMOJIOTUYECKH AaKTHUBHBIX
coennHEeHnii; 00 OCHOBax
OHMOTEXHOJIOTHH.

Ymeer: nOpuMeHATH B
npodecCHoHaIbHON  fes-
TEJIbHOCTH OCHOBBI pa3-
JINYHBIX MIPOU3BOJICTB;
MPUMEHITh Ha TPAKTUKE
COBPEMEHHBIE METOJIbI HC-
CJIeIOBaHMS ISl TOJy4Ye-
HHUSI OHOJIOTHYECKOH HH-
dhopmanuu.

Baaneer: 3HaHuSIMU B
T€HHOM WH)KCHEPUHU, HAHO-
OMOTEXHOJIOTHH, MOJIEKY-
JIIPHOTO MOJIETTUPOBAHUS B
npodeccuoHanbHON Aes-
TEJILHOCTH; HaBBIKAMH CO-
CTaBJICHUS Hay4YHO-
TEXHUYECKHUX OTYETOB.

4. O0beM, CTPYKTYpA U co/iepKaHue U CHUILIHHBI.
4.1. O0beM JTUCHUILINHBI COCTABIISET 2 3aUETHBIC CIUHUIIBI, 72 aKaJIeMUYECKUX Yaca.

4.2. CTpyKTypa JUCHMILIUHBL.

4.2.1. CtpykTypa AUCHMILIMHBI B OYHOMN Gopme

Buabl yueOHo# padoThl, BKJIIOYasi caMo-
CTOATEBbHYI0 Pa0oTy CTYeHTOB (B 4a-

cax)
= = 4 @opMblI TeKYLIET0
o g 2 g | € ”2 KOHTPOJISI ycneBa-
Pa3nesibl M TeMbI =9 g é o 4 a -
> = o = R == = €MOCTH U NpoMe-
Ne JTUCHHUILTHHBI & = S = SRR .
=1 5= EE| &k 5 & = F| KyrouHoii arre-
n/n 10 MOIYJISIM g = ® = = £33 8 g o
) £ = a= | =28 98 = cTanun
S| 2% 88289 8¢
oy s = | 28
= = < s 'S
] (ORN-7
Monynsb 1. [IpoMbleHHass MUKPOOHOTIOTHS
1 [Ipeamer u 3amaum 6uorex- | 5 1 2 6 YcTHBIH "
HOJIOTUH MUCHbMEHHBIN
2 [TonGop u KynapTHBHpOBa- | 5 1 2 8 OIpOC, COCTaB-
HUE OMOTEXHOJIOTHYECKUX nenue pedepa-
00BEKTOB TOB U JIOKJIAJ0B,
3 | [lpombinuieHHass — Mukpo- | 5 2 6 8 | pabora Ha KOM-
ouonorus BIOTEpE BO
BHEy4yeOHOe
Bpemsa.  Keiic-
metond. JlenoBas
urpa.

@opMBI  ITpoMeE-
XKYTOYHOM aTTe-
CTalMU: KOJUIO-
KBUYMBI,  BBI-




MOJIHEHUE KOH-
TPOJBHBIX 3aJia-
HHUH, COCTaBJIe-
Hue pedeparon
(OCCE), unrep-
aKTUBHBIC (hop-
MBI Ompoca, Je-
noBast urpa.
Meton — Jlenn-

bu.

Hmoeo no mooynro 1.

4 10

22

Monyinsb 2. IH)keHepHas SH3UMOJIO

rusi. Kinerounas

1 I'CHHAasA MHXXCHCPUA

NmMmobunmn3oBanubie  dep-
MEHTBI, CIIOCOOBI UX TMOJIYy-
YEHMUsI, UCII0JIb30BAHUE

5

2 4

6

[IpyHIMIOBI KIETOYHOW HWH-
JKEHEpHUH U €€ IPUMEHEHUE

TeopeTnyeckue OCHOBBI U
MPUMEHEHUE TeHHOW WHXKe-
Hepuu

YcTHbIi u
MMHUCbMEHHBIN
OIpOC, COCTaB-
nenue pedepa-
TOB M JIOKJIAJIOB,
pabota Ha KOM-
bIOTEpE BO
BHEyueOHOE
Bpems.  Keliic-
metond. JlenoBas
urpa.

@opMBI  ITpOMeE-
KYTOUYHOU aTTe-
CTallMM: KOJUIO-
KBUYMBI,  BBI-
[IOJIHEHUE KOH-
TPOJBHBIX 3ajia-
HUH, COCTaBJIe-
HUe pedeparon
(3CCE), untep-
aKTUBHBIE (hop-
MBI oOmpoca, Je-
JoBast urpa.
Meton — Jlenb-

bu.

Hmoeo no mooynio 2

6 10

20

HNTOI'O:

10 20

42

CrpyKTypa JUCLMIUIMHBI B 3a04HOM hopme

Ne
n/n

Pa3nesibl M TeMbBI
JTUCHHUIIINHBI
10 MOAYJISIM

Kype

Buabl yue6Hoii padoThl, BKJIOYask caMo-
CTOATEIbHYI0 PaGoTy CTYeHTOB (B 4a-

cax)

= = &

o ) e < D

= 3 E Ez

= = 2 o

= o = A= | ES 3 35z
= 2 E SE| S EE &7 2
= ZE EE| &2E 3 &~ 3
g2 = = s E| 858 &8¢

) = = o = DR =
= =5 &88|Sg9 8¢
E7) g7 [#27 g5

= = = = 'S
Q O a

DopMbI TEKYLIET0
KOHTPO.1s ycIeBa-
€MOCTH U IpoMe-
JKYTOYHOMH aTTe-
cTauuu

Monyns 1. [IpoMblniuieHHasi MUKPOOHOJIOTHSI
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[Ipeamer u 3amaum 6GMOTEX-
HOJIOTUHN

[Toxbop W KyJIBTHBHPOBa-
HUE OUOTEXHOJIOTHYECKUX
00BEKTOB

IIpomslinieHHas
Ouosorus

MHKPO-

YcrHbIit u
MUCbMEHHBIN
OIpOC, COCTaB-
nenue pedepa-
TOB U JIOKJIAJIOB,
pabota Ha KOM-
bIOTEpE BO
BHEy4YeOHOE
Bpems.  Keliic-
metoAd. JlenoBas
urpa.

@opMBI  ITpOME-
KYTOUHOU aTTe-
CTallMu: KOJUIO-
KBUYMBI, BbI-
MOJIHEHUE KOH-
TPOJBHBIX 3ajia-
HHUH, COCTaBJIc-
Hue pedeparon
(3CCE), untep-
aKTUBHbIE (op-
MBI OMpoca, Ae-
JoBast urpa.
Meron — Jlenb-

bu.

HUmoeo no mooynio 1.

4 4

2 26

Monyns 2. UH)eHepHas SH3UMOJIO

rug. Knerounas

W I'CHHasl MHXXCHCPU

NmMmobunn3oBanubsie  dep-
MEHTBI, CIIOCOOBI UX IOJY-
YCHUs, UCIIOJIb30BaHUC

5

1 2

8

IIpyHIMIBI KIETOYHOW WH-
JKCHEPHUH U €€ IPUMEHEHUE

10

TeopeTnyeckue OCHOBBI U
MIPUMEHEHNE TEeHHON WHKE-
HEpUHU

VYcrHblii u
MUCbMEHHBIN
OIpOC, COCTaB-
neHue pedepa-
TOB U JIOKJIAJIOB,
pabota Ha KOM-
nbloTEpE BO
BHEy4yeOHOe
Bpemsa.  Keiic-
metond. JlenoBas
urpa.

@®opMbI  ITpoMe-
KYTOYHOU arTe-
CTalMu: KOJUIO-
KBUYMBI,  BBI-
IIOJIHEHUE KOH-
TPOJBHBIX 3ajia-
HHUM, COCTaBJe-
Hue pedepaToB
(3CCE), unrep-
aKTUBHbIE (op-
MBI oOmpoca, Je-
JoBast urpa.
Meton — Jlenb-

¢u.




SN

6 24

N

Hmoeo no mooynro 2

HUTOI'O:

oo

10 4 50

4.3. Coaep:xanue JTUCUMILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aesiam).
4.3.1. Conep:kaHue JeKHUOHHBIX 3aHATHI 10 IUCHUIJINHE

Mooynw 1. Ilpomviuinennana Mukpoouonocus

Tema 1. [Ipeamer u 3agaun OMOTEXHOJIOTUU

HcTopust BO3HUKHOBEHUS ¥ (POPMHUPOBAHUS OUOTEXHOJIOTUH.
HaydHbie 0CHOBBI OMOTEXHOIOTHH.

TexHonOrnYecKrne OCHOBbI OMOTEXHOIOTUYECKUX MTPOU3BOICTB.
Tuns! hepMEHTAIIMOHHBIX AIIAPATOB.

Tema 2. TTog6op ¥ KyIbTUBHPOBAHUE OMOTEXHOJIOTUIECKUX 0OBEKTOB
Mukpoopranu3Mbl Kak OCHOBHbIE 0ObEKTbl OMOTEXHOJIOTHUH.
Cenexnust OMOTEXHOJIOTHYECKUX O0BEKTOB.

Cy6cTtpaTsl A KyJIbTUBHPOBAHUS OUOIIOTMYECKUX OOBEKTOB.

Tema 3. IIpombliieHHass MUKPOOHOJIOTUS

[Tomryuenue 6emKa OTHOKICTOYHBIX.

Crioco0bI nostyyeHust aMUHOKHCIIOT.

CriocoObI MoTydeHus! OpPraHMYeCKUX KUCIIOT.
Muxkpobronoruueckuii crnocod 1noysryyeHust BATAMHHOB.
MuKpoOHOIOTHYECKHIA CIIOCO0 MOITydeHHsI aHTHOMOTHKOB.

Mooyns 2. Huocenepuasn snzumonocun. Knemounas u cennas unyicenepus.

Tema 4. IMmMmoOunn3oBaHHble (PepPMEHTBI, CIIOCOOBI X MOIYYEHHUS U IPUMEHEHHUE.
Omnpenenenue, ey U 3a7a4d UHXEHEPHOU SH3UMOJIOTHH.

XapakrepucTuka (epMEHTOB.

CrniocoObl nosydeHus pepMeHTOB.

[TpenmyiiecTBO HCMONB30BAHUS MHUKPOOHOJIOIMYECKOro crocoba mosyueHus: (epMEeHTOB.
Knaccugukanus pepmMeHTOB.

[TpumeHeHne pepMEHTOB B MUILEBOW MPOMBIIIIEHHOCTH, B MEIUIIMHE, MUKpOaHaIn3e, O1o-
AIIEKTPOKATAIIN3E.

Crioco0b! KyIbTUBUPOBAHUS MUKPOOPTraHU3MOB-IIPOAYLIEHTOB (pepmeHTOoB. [loBepxHOCTHOE 1
[NIyOMHHOE KYJbTUBUPOBAHUE.

Nmmobunu3oBanHble hepMeHThI. [IpenmyIiecTBo X UCHOIb30BAHUS.

MeTto 161 UMMOOUITM3aLKUK (PEPMEHTOB ITyTEM a/ICOPOLINH.

Metonbl UMMOOUIH3ALUU (PEPMEHTOB ITYTEM XMMUYECKOTO CBSI3bIBAHUS.

[Tonryuenue ra0K030-(PyKTO3HOTO CHpOTIa.

[Tony4yenue 6€31aKTO3HOIO MOJIOKA.

[Tonyuenue L- u D-amuHOKHCTIOT.

DepMeHTBI B MUKPOAHAIIU3E.

Tema 5. [IpuHIMIIBI KIETOYHON MHXEHEPHH, €€ TPUMEHEHHE
Knerounas MH>KE€HEpHsl, ONPECIICHUE, 3a1a4H.

KynbTypbl pacTUTENBHBIX KIETOK.

KynbpTypbl )KMBOTHBIX KJIIETOK.

KynbTypa KamyCHBIX KJIETOK.

KynpTypa nmporomnnacTos.

Hcrnonbs3oBaHue KyJabTyphl IPOTOILUIACTOB.




Hcnonbs3oBaHue KYJIBbTYPbI PACTUTCIILHBIX KJICTOK KaK HMCTOYHUKA OHMOJIOrHYECKH aKTHUBHBIX
BCIIECTB B IIPOMBIIIIJICHHOCTH.

Tema 6. ['enHas unxenepusi, ee MpUMeHEHUE

I'ennas unxeHepus

MeTo/1p1 1 BO3MOKHOCTH F€HETUYECKOI HHKEHEPUH.
CriocoObI oTy4eHHsI TeHOB.

KonctpynpoBanue pekomOunantHbix JJHK.

[lepeHoC reHOB B KJIETKH OpraHu3Ma-pelUnueHTa.
CKpUHHUHT U 0TOOp PEKOMOMHAHTHBIX KJIETOK.

['eHHas nHXeHepUsl IPOMBILUIEHHO BaXKHBIX ITPOYLIEHTOB.

4.3.2. ConeprxaHue MPAKTHYECKUX 3AHATHI M0 TUCHUILINHE

Monayas 1. [IpoMblnVIeHHAS MUKPOOHOJIOTHS

Cemunap 1-2.

MukpoopraHu3Mbl Kak OCHOBHBIE O0BEKTHI OuorexHojoruu. GRAS-mukpoopranusmel. [lpe-
UMYIIECTBO UCIIOJIb30BAHUSI MUKPOOPTaHU3MOB B OMOTEXHOJIOTHH.

Ceneknyss OMOTEXHOJIOTHYECKUX OOBEKTOB. MyTareHes, WHAYIIMPOBAaHHBIM MyTtareHe3. Jlocto-
WHCTBA U HEJIOCTATKU.

CyOctpaTsl I KyJIbTHBUPOBaHUs OMoiormueckuX o0bekToB. [TuTatensHbie cpeapl. Tpebosa-
HUSl K MUTaTeNbHbIM cpeaam. [Ipupoanbie coipbeBble MaTepuaibl. Mcnonp3oBanne moOOYHBIX
MPOYKTOB MUIIEBOM MPOMBIIUICHHOCTH B KAYECTBE CBHIPhS IS OMOTEXHOJIOTHH. XUMUYCCKUE U
He(TeXUMHUUYECKUE CyOCTpaTHhI.

Cemmunap 3.

[TpombinenHast MukpoOuosorus. Onpenenenue, 3agauu. [IpoayKTel, HOIy4yaeMble C TOMOLIBIO
IPOMBIIIJICHHON MUKpOOHOsIOruu. benok oaHOKIEeTOUHbIX. POjIb MUKPOOPraHU3MOB B Iepepa-
00TKe OeIKOBBIX MPOMYKTOB. [IpenmMyIiecTBa UCOIB30BaHuUs O€Ka OJTHOKIIETOUYHBIX. TpeboBa-
HUS K O€JIKy, [10Jly4aeMOMY MUKPOOHOJIOTMYECKUM ITyTEM.

Cybctpatsl 11l ofyueHus: 0enka oJHOKIeTOYHbIX. CyOCcTpaThl IEPBOro, BTOPOrO U TPETHETO
MIOKOJICHUSI.

Cemunap 4

Omnpenenenre aMMHOKHCIOT. POl aMMHOKHCIIOT B JIESTENbHOCTH uenoBeka. Mcmomp3zoBanue
AMHHOKHUCIIOT B MUILEBOW MPOMBIIIICHHOCTH, B CEIbCKOM XO35UCTBE, B MEIUIMHE, B KOCMETH-
YeCcKOu IMPOMBIIIJICHHOCTH. Cnoco0bl MOJIY4YCHHUA aMUHOKHUCIIOT: XUMHYECKHI CHUHTE3, TUAPOJIN3
IPUPOHOTO ChIPbs, MUKpoOHoorudeckuit crnocob. [Ipenmyiectsa u HeAOCTaTKH.

TexHOoI0rusI MoIy4eHns IIIyTaMUHOBON KHUCIIOTHI, €€ IPUMEHEHHE.

TexHoIOTHsI MOTyYeHH s TU3UHA.

Opraanyeckre KUCIOThI, UX UCIIOJNIb30BaHUE B XO3IHCTBEHHOM JEATEIbHOCTH YenoBeka. Croco-
ObI MOJTy4eHUs] OpraHMyeckuX KucioT. [IpenmyecTa 1 HEJOCTATKH 3THX CIIOCOOOB.
[Tony4yeHre TUMOHHON KHCJIOTHI, MTOJTyYeHHE MOJIOYHOW KUCIIOTHI, TIOTYYeHHE YKCYCHOW KUCIIO-
TBI.

Cemumnap 5.

XapakTtepucTuka BUTaMUHOB. X poib B sku3HU YenoBeka. CriocoObl MOMy4eHUs] BATAMUHOB.
[Tomyuenue pubodraBuHa, 0COOEHHOCTH COCTaBa MUTATENBHBIX CPEJ IJS MONydeHus pudoduia-
BUHA.

[Tomyuenue ButamuHa B12, mpoayleHTHl 3TOT0 BUTAMUHA, COCTaB MUTATENBHON CPEAbl ISl T0-
TydeHus kobamaMuHa.

[Tony4yenue sprocrepuHa.
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OO0mrast XxapakTepucTUKa aHTHOMOTUKOB, crielu(pUIHOCTh uX neictBud. Knaccudukanus aHTu-
OMOTHKOB I10 CIIEKTPY OMOJIOTMYECKOT0 IEHCTBUS, IO XUMHUUECKOMY CTpoeHuIo. Vcnonp3oBanue
AHTHUOMOTHUKOB B pa3HbIX chepax nesTebHOCTH dyenoBeka. OcoOEHHOCTH CHUHTE3a aHTUOMOTHKOB
MHUKPOOHBIMH KiIeTKaMu. OCOOEHHOCTH 1MoA0Opa MUTATENbHBIX Cpel Ul MUKPOOPraHU3MOB —
IPOIYLIEHTOB aHTHOMOTHKOB.

AHTHOMOTUKH MEUIIMHCKOTO M HEMEIUIMHCKOro Ha3HaueHusl. OCOOEHHOCTH X MOJIY4YEHUS.

Monayasb 2. UnkeHepHasi 3H3uMos0rusi. Kiierounasi 1 reHHasi HHKeHepusi.

Cemunap 6-7.

Omnpenenenue, 1eNU U 337a41 UHXEHEPHOU YH3UMOJIOTHH.

Xapakrepuctuka pepmerToB. CiocoObI mony4eHus PepMEHTOB.

[Tpeumy11ecTBO MCIOJIB30BAHUS MUKPOOHOJIOTHUECKOro crocoda nonyyenus pepmenton. Kiac-
cudukanys GepMeHTOB.

[Ipumenenue pepMEHTOB B MUILIEBOM MPOMBIIUIEHHOCTH, B MEIMLIMHE, MUKPOAaHaIN3e, OMOdIIeK-
TpOKaTaIuse.

CnocoObl KyIbTUBHUPOBAHUS MHUKPOOPTaHU3MOB-TIPOYLIEHTOB (epMeHToB. [loBepxHOCTHOE U
MIYOMHHOE KYJIbTUBUPOBAHHUE.

NmmoOunmn3oBanHbie (hepMeHTHI. [IpenMyiiecTBo UX UCIONIb30BaHUsA. MeTO bl UMMOOUITN3ALINN
depMeHTOB myTeM afacopOuuu. Metobpl IMMOOUIH3AMKA (PEPMEHTOB MTyTEM XHMHUYECKOTO CBSI-
3bIBAHUSI.

[Tomryuenue rirok030-Pppykro3Horo cupona. [Tomyuenue 6e3nakroznoro mosioka. [lonydenne L-
u D-amuHokucnot. @epMeHTH B MUKPOAHATU3E.

Cemunap 8-9

KynbTypbl pacTUTENBHBIX KIETOK.

TOTUIOTEHTHOCTh PACTUTEIBHOMN KIIETKH.

Kynbrypa xammycHbIX Ki1eToK. OCOOEHHOCTH CTPOCHHUS, OMOXUMUYECKOTO COCTaBa, )KU3HEHHOTO
IUKJIAa KaJIyCHBIX KJEeTOK. [10100p KOMIOHEHTOB cpelbl sl KyJIbTUBUPOBAHMS KaJTyCHBIX
KJIETOK.

Kynerypa nporomnactoB. OnpezaeneHue pacTUTENBHBIX MPOTOIUIACTOB. MeToabl MOIy4eHUs
PaCTUTENBHBIX MPOTOIUIACTOB. VX mpeumyliecTBa U HEAOCTAaTKU. YCJIOBUSA IJIS MOJIyYEHUs
pacTUTENbHBIX NPOTOIUIAcCTOB. KynbTHBHMpOBaHHE MPOTOIIIACTOB: MHKYOMpPOBAaHHE B Karlisx
JKUJIKOU Cpelibl M IOMEIIEHHUE B arapoBbIi CIIOM.

Perenepanus npoTomniacTos. Y ClIOBUS.

CnusiHue mpOTOIUIACTOB, 3HAYEHUE OTOro Ipouecca, (aKTOpbl, BBI3BIBAIOIINE CIUSHUE
IIPOTOIIACTOB.

Hcnonp30BaHue KyJbTypbl IPOTOILIACTOB.

Hcnonb3oBaHue KyJabTYpbl PAaCTUTEIbHBIX KIETOK KaK HCTOYHHUKA OMOJOIMYECKH aKTHBHBIX
BEIIECTB B MPOMBIIIJIEHHOCTH.

KynbTypbl ’KMBOTHBIX KJIeTOK. O0JaCTH MCHOIb30BAHUS KYJIbTYPHI )KUBOTHBIX KJIETOK B MEIH-
1[uHE, OMOTEXHOJIOTUH U T.J.

Knaccugukaius KIeTOUHBIX KyJIbTYp 4YeJIOBEKa M >KUBOTHBIX. [IpenmylnecTBa W HEAOCTATKU
Pa3HBIX BUJOB KJIETOYHBIX KYJIbTYp )KUBOTHBIX U YEJIOBEKA.

Ou3M0710r0-OMOXMMHUYECKHE OCHOBBI U CIIOCOOBI KYJIbTUBUPOBAHUS KJIETOK JKUBOTHBIX M YeJO-
BEKa.

XapakTepuCcTUKAa KOHCTAHTHBIX M BapHaOeNbHBIX MapaMeTpPoB CPelbl s KyJIbTHBHUPOBAHUS
KJIETOK YeJIOBEKa U KUBOTHBIX.

[Tosryuenue BupycHOM BakuuHbl ColKka NMPOTHUB MOJMOMMENNTA U3 TKAaHEBOM KYJIbTYPBI MOYEK
00e3bsIHBI KaK MpUMEp ITyOMHHOTO BBIPAIIMBAHUS KJIETOK YEJIOBEKa M )KUBOTHBIX B MOHOCIIOE.
Hcnonb3oBaHue SMOPUOHANBHBIX M JPYTUX TKAHEH Uil PEernpoAYKIUH BUPYCOB M IMOIYYCHHS
BHUPYCHBIX BaKIIMH.
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Cemunap 10.

MeTtoabl 1 BO3MOKHOCTH T'€HETHYECKOW HMH)KeHepuu. VcTtopusi pa3BUTUSI T€HHOW WHXKEHEPHH.
OTKpBITHS B 00JIACTH MOJIEKYJISIPHOW OHMOJIOTHH M TeHETUKH, KOTOPBIE CIIOCOOCTBOBAIA BO3HUK-
HOBEHUIO T€HHON MHKEHEPHH.

Oranbl nonyyenus pekomounantHou JJHK. [lytu momydyenust renoB: Beinenenue u3 JAHK, xu-
MUKO-(EpPMEHTHBIN cuHTE3, GepMEHTHBIN cuHTe3. [IpenMylecTBa U HEAOCTATKU 3TUX METOOB.
Koncrpynposanue pekomOouHanTHbix JJHK.

XapakTeprucTHKa IJIa3MHUJT U BUPYCOB Kak BeKTOpoB i neperoca JJHK.

[lepeHoC reHOB B KJIETKH OpraHu3Ma-pelUunueHTa.

XapakTepucTuKa MpoLeccoB TpaHCHOPMAIIUU U KOHBIOTAIUH.

Crioco0ObI CKpUHUHTA B 0TOOpa pEKOMOMHAHTHBIX KJIETOK.

OcHoBHbIE TPOOJIEMBI, BOZHUKAIOIINE TPU FEHETUYECKUX MaHUIYIAuusx. [1yTu ux pemenusi.
[TosyueHne coMaTocTaTHAa METOJaMU T'€HHOM UHXEHEPUU.

[ToryueHne peKOMOMHAHTHOTO UHCYJIMHA.

buocunTe3 comaroTponuHa.

[Tonryuenue nHTEp(HEPOHOB METOJAMH T'€HHOM HUHKEHEPHUH.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

B cootBerctBuu ¢ TpeboBanusmu @I'OC BO no HanpaBieHHIO TOATOTOBKH peann3alius
KOMIIETCHTHOCTHOTO ITOX0/1a IUCIIUIUIMHA MPEIyCMaTPUBAET ITUPOKOE UCIIOJIb30BAHNE B yUeO-
HOM TIPOIECCEe aKTUBHBIX M MHTEPAKTUBHBIX (OPM IMpOBEIEHUs 3aHATHH (pa300p KOHKPETHBIX
CUTyaIluH, JeKnus-0ecena, JICKIUs-IUCKYCCHUs, JICKIUs-KOHCYJIbTAIMS, MPOOJIEMHAs JIEKIIUS,
JICKIMS-BU3YyAIU3allHsl) B COUYETAaHUH C BHEAYTUTOPHOM paboTOi C 11eNbi0 (OPMUPOBAHUS U Pa3-
BUTHS IPO(HECCUOHATTLHBIX HABBIKOB 00YJAFOIIIHXCSI.

[To nucnumnMHe TPeTyCMOTPEHBI 3aHATUSL B MHTEPAKTUBHBIX (DOpPMaXx, I BO3MOXKHO
MIPUMEHEHHUE CIIEAYIONIMX METO/IOB: IUCKYCCUH, 1e0aTOB, KEHC-MET01a, METOAa «MO3TOBOTO
HITYpMay, 1EJI0BOM UTPHI.

6. YueOHO-MeTOaMUYECKOE 0O0eclieYeHHe CaMOCTOATeIbHOM padoThl CTYACHTOB.

CamocrosTenbHas paboTa CTyIeHTa Hajl ITyOOKUM OCBOCHUEM (PaKTHUYECKOTO MaTepualia
OpTraHu3yCTCA B IPOUCCCC MOATOTOBKHU K IMMPAKTUYCCKUM 3aHATUAM, IO TCKYIIEMY, IIPOMEKYTOU-
HOMY M MTOTOBOMY KOHTpPOJIIO 3HaHWU. [IpomylineHHbIe JIeKIMH OTpadaThiBatoTCs B hopme co-
cTaBJeHus pedepara 1Mo MpomyIeHHOH TeMe.

3aaHus IO CaMOCTOSITENIbHON paboTe pa3HOOOpa3HBIL:

— 00paboTka yueOHOro Marepuaia 1o yueOHUKaM U JIEKLIHAM, TeKyIleMy, IPOMEKYTOUHOMY U
WUTOTOBOMY KOHTPOJIIO 3HAHUH 110 MOAYJIBbHO-PEUTHHIOBOM CUCTEME;

— MOUCK U 0030p MyOJUKAIUil U 3JIEKTPOHHBIX HCTOYHUKOB MH(OpMAIMK MPpH MOJATOTOBKE K 3a-
HATUSM, HallMCaHuu pedepaTos;

— paboTa ¢ TecTaMHi U KOHTPOJIBHBIMH BOIPOCAMU TPU CAMOIIOATOTOBKE;

— 00paboTKa M aHANIN3 CTATUCTHYECKUX M (PAaKTUIECKUX MATEPHAJIOB, COCTABJICHHE BHIBOJIOB Ha
OCHOBE ITPOBEJCHHOT0 aHAIIN3A;

- KOMIIbIOTepHasi 00paboTKa MMEIOIINXCS AKCIEPUMEHTAIBHBIX JaHHBIX C TIOMOIIBIO TTAKETOB
nporpamm STATISTICA, MathCad, EXEL, ¢ ucnosip30oBaHHEM pa3IHuHBIX MaTEMaTHYECKHX
Mozenen

-COCTaBJICHHE DJIEMEHTAPHbBIX MaTeMaTHUECKUX MOJIesIel OMOIOTHYECKUX MPOIIECCOB

-OCBOGHHE METO/Ia KAaYeCTBEHHOTO PEIICHHs CHCTEMBI MU (EpEeHITNATFHBIX YPAaBHEHUH, OTHACHI-
BAIOMIMX MOBEICHUE OMOJIOTHUECKON CUCTEMBI.

P C3YJIbTAThI CaMOCTOSTEIbHOM pa6OTLI KOHTPOJIUPYIOTCA NPCTIOAABATCIIEM U YUUTBIBAIOTCS IIPHU
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aTTecTaluu CTyAeHTa (dk3aMeH). IIpu 3TOM MpoBOAATCS TECTHPOBAHME, SKCIPECC-OMPOC Ha
MPAKTUYECKHUX 3aHATHSX, 3aCIyIIMBaHHUE JOKJIAJ0B, MPOBEPKA MHUCHbMEHHBIX KOHTPOJIbHBIX pa-

0oT.

6.1.

1.
2.

How

o

~

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Bomnpocel 11t caMoCTOSTEIbHOH PadoThI

DTanbl HCTOPUYECKOTO CTAHOBIICHUS OMOTEXHOJIOTHH.

PabGote A. JleBenryka, P. I'yka, O. Jl>xennepa, JI. [Tactepa, @. Mumepa, U. Mennens, A.
®nemunra, P. Koxa, /.. IBanosckoro, /. Yorcona, ®@. Kpuka u 1p.

Knaccudukanus 6MOTEXHOTOTHYECKUX TTPOTYKTOB.

DTanbl OTACIECHUS U OYUCTKH OMOTEXHOJIOTHYECKUX IMPOTYKTOB.

MeTtobl pa3ieneHus, Je3UHTETPAlMH, KOHIIEHTPUPOBAHMSI, CTAOMITH3AINN U MOAU(PUKAITUN
OMOTEXHOJIOTHYCCKUX TPOIYKTOB.

HaydHoe u npakTudeckoe 3HaYeHUE OMOTEXHOJIOTHIECKUX 0OBEKTOB.

Anmaparypa U MUTaTeIbHbIE CPebl B OMOTEXHOJIOTHH.

OcoOeHHOCTH ~ KYJIbTUBUPOBAHUE  KJIETOK  PACTEHUM, IKUBOTHBIX, HACEKOMBIX U
MHKPOOPTaHU3MOB.

Krnaccudeckne moaxoapl B CENEKIUA MHUKPOOPTaHW3MOB, PACTCHHHA W JKUBOTHBIX. OTOOp
00BEKTOB M3 MECT BO3MOXKHOT'O OOMTaHUS.

CryneHuaToe KJIOHUPOBAHUE.

@DaKkTopbl UHAYLIUPOBAHHOTO MyTareHesa.

buocencopsl, padotsl JI. Kiapka.

HasnaueHnue u TUITBI OMOCEHCOPOB.

KynpTuBHpOBaHHWE MPOTOIIIACTOB, CIUSHHE MPOTOIJIACTOB, MOJYYCHHE COMATHYECKUX
TUOPHJIOB.

Hcnonb3oBaHue KyJabTyp pACTUTEIBHBIX KIETOK KakK MCTOYHUKA [UIS  TOJIYYCHHS
OMOJIOTMYECKH aKTHUBHBIX BeIIeCTB (JIEKAPCTBEHHBIE TMpenapaTbl, CTUMYJIHPYIOIINE
npenaparbl, HAPKOTHKH, ApOMATUYECKHUE BEIIIECTBA).

Knaccudukanus KynbTyp )KUBOTHBIX KJIETOK.

[lepBuuHBIC U TEpPEBUBAEMBIC KYJIbTYPHI.

[TpakTHyeckoe UCIOIb30BAaHUE KYIBTYp KICTOK U TKaHEH KHUBOTHBIX.

MeTo1bl 1 BO3MOHOCTY T€HHOW WHKEHEPHH.

Hcropust BOBHUKHOBEHUS! TEHHOW MHYKEHEPUH.

Krnaccudukanmst BEKTOPHBIX CUCTEM, UCIIOJIb3YEMbIX B TEHHOM WHXKEHEPUH.

['eHbI YCTOWYMBOCTH K aHTUOMOTHKAM, K TepOUIIIaM, METa00INYECKHUE MapKePHI.

[TyTtu pemenus npooseM, BOSHUKAIOMIUX TPU T€HETHYECKUX MAHUITYIISIIHSX.

[TonyyeHnue comarocTaTiHa METOAAMU T€HHOW HHKEHEPHUH.

[TonyueHne peKOMOMHAHTHOT'O MHCYJIMHA.

buocuHTe3 coMaroTponuHa.

[Tomyyenue uaTephepoOHOB METOAAMHU T€HHOW WHKEHEPHH.

7. ®OoHJ OLIEHOYHBIX CPEACTB 1Jisl IPOBECACHUSA TCKYLIECT0 KOHTPOJIA YCIIEBAEMOCTH, IIPO-
MG)KyTO'-IHOfI aTTeCTAllMM IO UTOIraM OCBOCHHUSA JUCHUIIJINHBI.

7.1.

TunoBblie KOHTPOJIbHBIC 3a/1aHUsL

7.1.1. IlpumepHasi TeMaTHKa pedepaToB:

NoabkowhE

Wnen JIyn Ilacrepa 1 COBpeMEHHOE pa3BUTHE HAYKH.

[Tpo6GieMbl KIIOHUPOBAaHUS NCYE3AIOIINX U BRIMEPIINX BUAOB KUBOTHBIX.
['enorepanusi: mpoOiIeMbl U IEPCIEKTHBHI.

MyTareHsl 1 aHTUMYTareHsl B IPOAYKTaX MUTaHUS.

[Toaxoap! ¥ nepcnekTHBHI B poduaakTuke U BakuHauuu BUY.

I'enHas MHXKEHEPUS B UMMYHOTEPAIIUH PaKa.

Bupyc renarura C: B3aumo/ieiicTBue ¢ KJIETKOU, MyTH OOPHOBI.
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CTBOJIOBBIE KJIETKH — MU} U PEATHHOCTb.

9. BakuuHBI HOBOTO MOKOJIECHHUS.

10. Hedrsanpie 3arpsi3HEHUs: BIMSHHEC Ha TOYBEHHYIO MHUKPOQIIOPY, MYTH O30POBJICHUS
OKpPYKaroIllen CpeIbl.

11. Hossle HampaBiieHUs B BaKIIUHALIMK [IPOTUB TyOepKyJie3a.

12. BaxTepuanbHOE BbIIIEIaYMBAHUE METAIIIIOB.

13. IIpoGnembl BHEApPEHUS TEHHO-MOAU(PHUIIMPOBAHHBIX MHKPOOPTAaHM3MOB B OKPYKAIOIIYIO
cpeny.

14. TepaneBTHUYECKOE U PENPOAYKTUBHOE KIOHUPOBAHUE YETIOBEKA.

15. buoTtexHogornYecKue moaxo/ sl B 60pp0e ¢ HACEKOMBIMH.

16. HoBble (hepMEHTHI B MOJIEKYIISIPHON OHOJIOTHY.

17. «Tabnerka JONATONETUS» - MU} U PEATTLHOCTb.

18. Myranuu: reHOTOKCUYHOCTh BaKIIMH U 3k30renHoi JJHK.

19. OcobeHHOCTH KYJIbTUBUPOBAHUS KIETOK U TKaHEH pacTeHUM

20. 3ammra pacteHuii ot purodaros.

21. JKenblieHb B OMOTEXHOJIOTUU.

22. VmmyHHOTEpamus paka.

23. I'enoMuKa: COBpEMEHHbBIE UCCIICOBAHMUS.

24. Tenermueckas TpaHchopMarms pacTCHHIA.

25. Metoapl B ceNeKIUd MUKPOOPTaHU3MOB.

26. TpaHCreHHBIC )KUBOTHEIE.

7.1.2. IlpumMepHblii NepevyeHb BOMPOCOB K 3a4eTy MO BCEMY KYpPCY

Urto Takoe «OMOTEXHOIOTHS»?
Paznernbl COBpeMEHHO# OMOTEXHOJIOTHH.
[TpeumyniecTBa OMOTEXHOJIOTHYECKUX MPOIIECCOB IO CPABHEHUIO C XUMHYCCKUMH.
Uro co3naer u BHeApsAeT OMOTEXHOJIOTUsA?
OcHOBHBIE CTaIMH OUOTEXHOJOTUYECKOTO MpoIiecca.
®a3bl pocTa KyJIbTYpbl MUKPOOPTAaHU3MOB B MpoIlecce MePHOoANIecKoi epMEeHTaINH.
[TpoayKTHI, MOTy9aeMble B OMOTEXHOJIOTHUSCKHX TTPOIIECCax.
Tune! hepMEHTAIMOHHBIX AIIAPATOB.
GRAS-Mukpoopranusmsl.
. CriocoOb1 0TOOpa MUKPOOPTaHU3MOB-TIPOTYIIEHTOB.
. Cenekius OMOTEXHOJIOTHYECKUX OOBEKTOB.

BHBOoOo~NoGaR~wWNE

==
N -~ O

. CyOctpatsl A1 KyIbTUBHPOBAaHUS OMOOOBEKTOB.

. [IpuposiHbIE ChIpBEBBIE MATEPHUAIIBI.

. [ToGouHbIE MPOTYKTHI KaK CHIPhE ISl OMOTEXHOIOTHH.

. XUMHYECKUE U HEPTEXUMUIECKHE CyOCTPaTHI.

. 3a1a4¥ IPOMBIILIIEHHOW MUKPOOUOJIOTHH.

. benok ogHOKIETOYHBIX.

. CyOctpartsl 1, 2 1 3-ro MOKOJEHUS JJIsl TIOydeHUsI Oeka OHOKICTOYHBIX.

PR R R
O©oo~NOOl bW

. Ucnonp30BaHne aMHHOKHUCIIOT B JKU3HH YSJIOBEKA.

. Crtoco0ObI MMOJIy4CHHUA aMHUHOKHUCIIOT.

. OpF AHNYCCKHUEC KUCIIOTHI.

. @a3pl MI/IKpO6I/IOJ'IOFI/ILIeCKOF0 MOJIYYCHHA OPTaHUYCCKUX KHUCIIOT.

NN DNDN
WNEFLO

. [lony4yenne NTMMOHHON KHCIIOTHI.
. [lonyyenue MOJIIOYHOM KUCIIOTHI.
. [lonyyenue ykCyCHOU KUCIIOTHI.

NN
o1 b~

14



26. Tlonyuenue Butamuna B2.

27. Tlonydyenne BuTamuna B12.

28. O61mas xapaKTepUCTUKa AaHTHOMOTHKOB.

29. Knaccuduxanuus aHTHOUOTHKOB.

30. ®a3pl pa3BUTHA MEKPOOPTaHU3MOB — IPOAYLEHTOB AaHTUOMOTHKOB.

31. ®axropsl, BAMAIOIME HA BHIXO aHTUOMOTHKOB.

32. AHTHOMOTHMKM MEIUIMHCKOTO M HEMEIMIIMHCKOTO Ha3HAYEHHMS.

33. Mukpobuonorudeckuii Meto noaydenus Gepmentos. IIpenmyiecTsa.

34. TIpumenenue GepMeHTOB.

35. UnnyuubensHele n penpeccubenbHble (PepMEHTSI.

36. BuotexHonoruyeckue crnocoobl NoydeHus (epMeHTOB.

37. UmMoOuIM30BaHHbIE (PEPMEHTBL.

38. UmMoOunm3anus pepMeHTOB MyTeM aCOPOLIMHL.

39. MeTobl MMMOOUIN3AIUN TyTEM XUMHUYIECKOTO CBA3bIBAHMUSL.

40. Tonyuenue T10K030-PpPYKTO3HBIX CUPOIIOB C HOMOIIBI0 HMMOOUIH30BAHHBIX (hePMEHTOB.
41. Tonyuenue 6€31aKTO3HOrO MOJIOKA C HOMOIIbI0 UIMMOOUIN30BAHHBIX ()EPMEHTOB.
42. 3anaun KI€TOYHOH HHKEHEPUH.

43. Ponb Ky/IbTYphl H30JIMPOBAHHBIX KJIETOK U TKaHEH pacTeHUil B OMOTEXHOJIOTUH.
44, TOoTUNOTEHTHOCTH PACTHTENBHBIX KJIETOK.

45. XapakTepucTrKa KaJulyCHOM TKaHH.

46. OcobEeHHOCTH KaJLTyCHBIX KJIETOK.

47. CnocoGbl MoydeHns pPaCTUTEIBHBIX TPOTOILIACTOB.

48. KynbTUBUPOBAaHHUE U CIIUSHUE PACTUTENBHBIX IIPOTOILIACTOB.

49. KynbTypsl JKHBOTHBIX KJIETOK.

50. IMapamerps! 11 Ky/IbTUBUPOBAHHUS KUBOTHBIX KIIETOK.

51. Monyuenne BUPYCHOM BaKIMHBI IIPOTHB MOJHOMHEIHTA.

52. Tony4uenne reHoB.

53. Koncrpyupopanue pekoMOounanTHeix JJHK.

54. TlepeHOC TeHOB B KJIETKHM OPraHU3MHU-DELMIHEHTA.

55. CkpuHHHT 1 0T60p PEKOMOMHAHTHBIX KIIETOK.

7.2. Metoanyeckue MaTepuaibl, ONMPEeISIONMe IMPOIenaypy OICHHBAaHUs 3HAHWH, YMEHUH,
HaBBIKOB U (WJIM) ONbITA AEATENbHOCTH, XapaKTEPU3YIOIIMUX 3Tanbl (POPMUPOBAHHS KOMIIETEH-
1005178

OOuwmii pe3ynbTaT BBIBOJAUTCS KaK MHTErpajibHas OLIEHKA, CKJIAJbIBAIOIIAs U3 TEKYIIEro KOH-
Tposs — 40% u mpomexxyTouHoro KoHTposst — 60%.

Texymuii KOHTPOJIb MO TUCHMITIIMHE BKIHOYALT:

— nocetienne 3auaTuii — 10 6amwios,

— y4acTHe Ha MpakTU4ecKux 3aHatusx — 40 6amios,

— BBITIOJIHEHHE JTAOOPATOPHBIX 3aJaHUH - — OAJIJIOB,

— BBINIOJTHEHHE JIOMAITHUX (ayIUTOPHBIX) KOHTPOJIBHBIX paboT — 50 Oaos.

IIpomexyTOUHBIN KOHTPOJIb IO JUCIUILUIMHE BKIKOYAET:

— YCTHBIH ompoc - GanJos,

— MMChMEHHAasI KOHTpOJIbHas padora — 50 6ayos,

— tectupoBanue — 50 6aoB.

8. IlepeyeHb OCHOBHOI M IONOJHUTEJIbHON Y4eOHOM JTUTEPATyPhl, HE00XOAMMOM JJIsl 0CBO-
CHUA JUCHUIIJIMHBbI.
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a) aJgpec caiTta Kypca

Wurepuet-aapec caiita Ha atpopme Moodle: http://edu.dgu.ru/course/view.php?id=1188
Wurepuer-aapec 6mora Ha miatdopme Google: https://bfdgu.blogspot.com

0) ocCHOBHas JUTEpaTypa:

1.

MenxynoB C.H. ['eneTndeckas MHXEHEpHs [DICKTPOHHBINA pecypc] : yueOHO-CIIpaBOYHOE
nocobue / C.H. lllenkyHoB. — DJEKTpOH. TeKCTOBbIC NaHHbIe. — HoBocuOupck: Cubup-
CKO€ YHHMBEPCHTETCKOe m3aarenbctBo, 2017. — 514 ¢. — 978-5-379-02024-8. — Pexum
noctyna: http://www.iprbookshop.ru/65273.html

MuKpOOHOJIOTHS ¢ OCHOBAaMH OMOTEXHOJIOTHH (TCOPHS U MPAKTHKA) [ DICKTPOHHBIA pecypc]
: yaeobnoe nocodue / I'.I1. IllyBaeBa [u ap.]. — DIEKTPOH. TEKCTOBBIC IaHHBIE. — BOpoHEX:

BopoHexckuii ToCy1apCTBEeHHBIN YHUBEPCUTET WHXKEHEPHBIX TexHosornii, 2017. — 316 c.
— 978-5-00032-239-0. — Pexxum mocryma: http://www.iprbookshop.ru/70810.html

OCHOBBI OMOTEXHOJIOTHH [ DIEKTpOHHBIN pecypc] : kypc geknuii / I'.K. XKaitimbaesa [u np.].
— DIIeKTpOH. TeKCTOBBIC AaHHbIe. — Anmatel: Hyp-ITpuat, 2016. — 57 ¢. — 978-601-263-
304-7. — Pexxum gocryma: http://www.iprbookshop.ru/67114.html

TynemucoBa K.K. Meromudeckoe mocodue mo pazueny «IIpogyKTel OHOTEXHOJIOTHIY
[Dnextponnslii pecypc] / K.K. Tynemucosa, I'.T. Kacenosa, b. My3an6apoB. — DIeKTpoH.
TEeKCTOBBIC NaHHble. — Asmatel: Hyp-TlpunTt, 2014. — 40 c. — 978-601-241-126-3. — Pe-
*uM goctyna: http://www.iprbookshop.ru/67098.html

Jonrux C.I'. Yue6HOE mocoOue 1o TCHHON WHKEHEPUN B OMOTEXHOJIOTHH PACTeHUH [Diek-
TPOHHBIN pecypc] : yueoHoe mocodue / C.I'. Jloarux. — DICKTPOH. TEKCTOBBIC JJaHHBIC. —
Anmarer: Hyp-Ilpunr, 2014. — 141 c. — 978-601-278-045-1. — Pexum pnocryma:
http://www.iprbookshop.ru/67169.htmi

Tapantyn B.3. TonkoBblli OMOTEXHONIOTHYECKUN cllOBapb. Pyccko-aHTnuickuii [ DneKTpoH-
HBIiA pecypc] / B.3. TapanTyi. — DIIEKTPOH. TEKCTOBBIC NaHHbIe. — M. : SI3bIKu CiiaBsH-
ckux KynpTyp, 2009. — 936 c. — 978-5-9551-0342-6. — Pexum poctyma:
http://www.iprbookshop.ru/15162.html

Tuxonos I'.Il. OcHOBBI OMOTEXHOIOTUU [DNEKTPOHHBIN pecypc] : METOAUYECKUE PEKOMEH-
JAIAA I CaMOCTOATEIbHON moaroToBku cryaeHToB / I'.I1. Tuxonos, M.A. MuHaeBa. —
DJIEKTPOH. TEKCTOBbIE AaHHBIE. — M. : MOCKOBCKasi TOCy/IapCTBEHHAsI aKaJleMUsi BOJTHOTO
Tpancmopra, 2009. — 137 ¢ — 2227-8397. — Pexum  Jgocryma:
http://www.iprbookshop.ru/46298.html

Eroposa T.A. OcHOBBI 6MOTEXHONOTHH : [y4eO. mocobue st nea. By3oB] / Eroposa, Tarbs-

Ha AnekceeBHa, C. M. Kiynosa, E. A. )KuByxuna. - 3-¢ u3., crep. - M. : Akagemus, 2006,
2005, 2003. - 208 c.

B) AOMOJIHUTCIIbHAA JINTCPATYypa:

1. XKapuxkoga, I'. I'. Mukpo61onorus npoioBoJIbCTBEHHBIX TOBapoB. CaHuTapus u

ruruena : yaeOnuk / I'. I'. apukosa .— 2-e uzn., crep. — M.: Akagemus , 2007. - 300 c.

2. Tpouenko, 0. A. Aspobusie metmiiobakrepuu / FO.A. Tpouenko, H.B. Jloponuna, M.JI. Top-
ronckas. — [Iymuno: OHTH ITHIL PAH, 2010. — 325 c.

3. Tpornenko, 0. A. Merunorpodusie apoxoxku / FO.A. Tponenko, M.JI. Topronckas. — M.: TP-
ITpunT, 2011. -313 c.

4. XapukoBa, I'.I'. MuxkpoOuosorust mpo0BOILCTBEHHBIX TOBapoB. CaHMUTapus W THIHEHa.
yuebnuk / I'. I'. XKapukosa — 2-¢ u3j., crep. — M.: Akagemust, 2007. — 300 c.

5. 'eHOM, KJIIOHMpOBaHUE, MPOUCXOXKIeHHE YenoBeka : pel. JI. M. Kopoukun. — @pssuno: Bek 2,
2004. — 222 c.

6. ImMyHO- 1 HaHOOHMOTEeXHOJIOTHS: yueO. mocobue / 3. I'. Jleesa [u np.]. — CIIO.:
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ITpocnext Hayku, 2008. — 215 c.

7. JIyroBa, JI.A. buoTtexHonorus BeIcuX pacteHuit: YueO. mis By3oB / JILA. JIyroBa. — CIIO.:
Uszn-so CIIOI'Y, 2003. — 227 c.

12. Msikununa, T.M. ['eHeTrdecku MoauduImpoBaHHbie MPOAYKThl. OaCHOCTH MCTUHHBIE

u mauMBIe / T. I'. Mskununa, JI. JI. Kanmyk .- M. : Yucteie npynast , 2008 .- 29 c.

13. MukpoaJIeMEeHTBI B OKpY>KaroIIeH cpeae. buoreoxumusi, OMOTEXHOIOTHUS U

Oouopemenuaius : nep. ¢ anr. / nox pea. M. H. B. IIpacana u ap. .- M. :

OU3MATIIUT , 2009 .- 815 c.

14. MukpoOuonorus. HanoOuorexnonoruu: yueOHoe nocooue. Aquena A.A. — Maxaukana: 13-
nmarensctBo AI'Y, 2016. — 186 c.

9. Ilepeyenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOMH ceTu «MHTepHeT», He-
00X0IMMBIX /115l 0CBOEHUS TUCHMUILINHBI.
JlarrocyHUBEpCUTET MMEET JIOCTYN K KOMILJIEKTaM OMOIMOTEYHOrOo (DOHAA OCHOBHBIX OTEYe-

CTBCHHBIX U Sap}I6e)KHBIX AKaJICMHUYCCKUX U OTPACIIEBBIX XYPHAJIOB I10 HpO(bI/IJ'IIO IIOArOTOBKH

OakanaBpoB 1o HanpasieHuto 06.03.01 buonorus:

1.
2.

10.

11.
12.

3BC IPRbooks: http://www.iprbookshop.ru/

DNEeKTPOHHO-OMOIMOTEUHAsT CUCTeMa «YHHBEPCUTETCKas OuOIMoTeKa  OHJIAiH»
www.biblioclub.ru

Moodle [DnekTponHbIipecypc]: cucTeMa BHPTYaabHOro oOydeHHeM: [0a3a MaHHBIX] /
Har. roc. yH-T. - Maxaukaina, r. - Jloctyn u3 cetu JAI'Y win, mocie perucTpaiuu u3 CeTu

YH-Ta, U3 JI000i TOUKH, MMerolneit noctyn B uHTepHeT. - URL: http://moodle.dgu.ru/

JocTyn K anekTpoHHoW Oubimoreke Ha http://elibrary.ru Ha ocHOBaHWM JTUIICH3MOHHOTO
cornamenus Mexy ®I'bOY BO 'Y u «OO0» «Hayunas DnekTpoHHas OMOIMOTEKa
ot 15.10.2003. (Pa3 B 5 1eT OOHOBISAETCS JTUIIEH3MOHHOE COTJIAIICHHE).

HannonanpHas AJICKTPOHHAS OoubmmoTeka https://H36.pd/. Jlorosop
Nel01/HBB/101/H2B/1597 ot 1.08.2017r.

Denepanbublii mopran «Poccuiickoe obpazoBanue» http://www.edu.ru / (eauHoe OKHO

JIOCTYTIa K 00pa3oBaTeIbHBIM pecypcam).

®enepanbHoe xpanwuie «Equnas komnekus nudpoBbIX 00pa30BaTEIbHBIX PECYPCOBY»
http://school-collection.edu.ru/

Poccwuiickuit mopran «OTkpbeIToro oopasoBanus» http://www.openet.edu.ru

Caiit oOpazoBarensHBIX pecypcoB JlarrocynuBepcurera http://edu.icc.dgu.ru

HNudopmanmonnsle  pecypcbl ~ HaydyHoH — OumOmmorexkum  JlarrocyHuBepcuTeTa
http://elib.dgu.ru (moctynm wuepes mmatrpopmy HayuHoil dIEeKTpOHHOH OMOIMOTEKH
elibrary.ru).

denepanbHbIi IEHTP 00pa30BaTEILHOIO 3aKOHOAaTeNbCTBA http://www.lexed.ru
Springer. doctyn JAI'Y npemocraBien coriaacHo goroopy Ne 582-13SP, moamucaHHbIH

MunuctepcTBOM 00pa3oBaHMsI M HayKd, IperocTaBiieH Mo koHTpakty 2017-2018 r.r.,
MHOANNCAaHHBIN ITIHTB c OpraHu3ausIMU-TIO0eAUTETIMU KOHKYypca.
http://link.springer.com /locTyn npeaocTaBieH Ha HEOTPaHUYEHHBIH CPOK

10. MeTtoanueckue ykazaHus AJisi 00y4ar0MXCs M0 OCBOCHUIO M CUMILIUHBI.

[TepedyeHnb y4eOHO-METOAMYECKUX WU3IAHHUMN, PEKOMEHIYEMBIX CTYACHTaM, ISl IOJATOTOB-

KM K 3aHATHUAM TpeACTaBieH B paszene 8. YueOHo-MeToanyeckoe U HHPOpMalMOHHOE obecre-
YeHHEe TUCIUIUINHBI «bHOTeXHOIOTHSY.

JIeKIIHOHHBIN KYPC.
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Jlexuus sBJsIeTCS OCHOBHOM (hopMoOii 00yueHus B BhICIIEM ydeOHOM 3aBefieHHU. B xoxe
JICKIIMOHHOTO Kypca MPOBOJUTCS CUCTEMAaTHYECKOE M3JI0KEHHE COBPEMEHHBIX HAyYHBIX MaTe-
pHAaJIOB, OCBEILICHHE OCHOBHBIX Ipo0aeM Onoxumuu. B TeTpaau 1iisi KOHCTIEKTUPOBAHUS JICKITUI
HEO0OXOUMO MMETh IOJIs, T/Ie M0 XOAY KOHCIEKTUPOBAHHUS CTYJIEHT JAeJaeT HEOOXOAUMBIE TO-
METKH. 3aluCH JOJDKHBI OBITh M30MpaTeNbHBIMU, IOJHOCTBIO CIENYET 3alHChIBATH TOJIBKO
onpezeneHusi. B KoHCIIEKTax PeKOMEHyeTCsl MPUMEHSITh COKpAIICHHs CJIOB, YTO YCKOPSET 3a-
nuch. B Xone n3ydeHus Kypca JaHHOTO Kypca 0co0oe 3Ha4eHHE UMEIOT PHUCYHKH, CXEMBI M TO-
STOMY B KOHCIIEKTE JIEKIIMU PEKOMEHJYeTCs JeJlaTh BCE PUCYHKH, CIENIaHHbIe MpernojaBaTesieM
Ha JIOCKE, WM YKa3aHHBIC B HArs,IHOM MocoOuu. Borpocsl, Bo3Hukie y Bac B xoae nexkuuu,
PEKOMEH]IyeTCsl 3allMChIBaTh Ha MOJSX U MOC]Ie OKOHYAHUSI JIEKLIUU OOpaTUTHCS 32 Pa3bsCHEHH-
€M K MPErnoAaBaTeo.

CryneHTy HeoOXOIUMO aKTUBHO pabOTaTh C KOHCIEKTOM JIEKI[MH: IOCJIe OKOHYAHHS
JCKIIMH PEKOMEHAYETCs MEePEeYUTaTh CBOU 3aIllMCH, BHECTH IONPABKU U JIOTIOJHEHUS HA IMOJISX.
KoHcnekTsl ekiuii ciieyer UCIoib30BaTh IPU BBHITOJIHEHUU JIA0OPATOPHO-IIPAKTHYECKHUX 3a-
HSTHA, TIPU TOATOTOBKE K AK3aMEHY, KOHTPOJIBHBIM TECTaM, KOJUIOKBUYMAaM, MPU BBITOJTHECHUN
CaMOCTOSITENIbHBIX 3a/laHUM.

Pedepar. Pedepar — 310 0030p M aHanu3 auTeparypsl Ha BeIOpaHHYIO Bamu temy. Pe-
gepam 3mo He cnucanHvle Kycku mekcma c nepgoucmoynuxa. Hepomyctumo 6path pedepatsl
u3 MHrepHera.

Tema pedepara BriOupaercs Bamu B coorBercTBuM ¢ Bammmu untepecamu. Heobxonu-
MO, 9TOOBI B pedpepaTe ObUIM OCBEIEHBI KaK TCOPSTHUYECKUE TIOJI0KEHUSI BRIOpaHHON Bamu Te-
MBI, TaK U TPUBEJICHBI U IPOAHAIU3UPOBAHBI KOHKPETHBIEC TPUMEPHI.

Pedepar oopmiisercss B BuIe MAIIMHOITMCHOTO TEKCTA HA JTUCTaX CTAaHAAPTHOTO GopMa-
Ta (A4).

Cmpyxkmypa peghepama éxnrouaem ciedyowue pazoeisl:

® THUTYJbHBIN JIUCT;
® OIJIaBIICHUE C YKa3aHHEM Pa3/elioB U MOpa3/iesioB;
e BBeEJEHHE, I7Ie HEOOXOAUMO YKa3aTh aKTyaJbHOCTh IMPOOIEMbl, HOBU3HY UCCIICIOBAHUS U

MPAKTUYECKYIO 3HAYUMOCTh PaOOTHI;

e JIUTEepaTypHbI 0030p MO pasjiesnaM M MoJpa3/ielaM C aHAIM30M paccMaTpHUBAaeMOM Mpo-

OJIEMBI;

® 3aKIIFOYEHHE C BHIBOJIAMU;
® CITMCOK HMCIOJIb3yEeMOM JTUTEPATYPHI.

KenarenpHoe MCIOIb30BAaHNE HATJSAHOIO MaTepuasa - TaOnuibl, rpaQuKu, PUCYHKH U
T.1. Bee daxThl, cooOpakeHust, TaOIUILbl, pUCYHKU U T.I., IPUBOJUMBIE U3 JIUTEPATYpPHBIX HC-
TOYHHKOB CTYACHTaMH, JOJDKHBI OBITH COTPOBOXJIEHBI CCHUIKAMU HAa MCTOYHUK HH(OPMAITUH.
HenonmyctumMo koMmnoHoBaTh pedepar M3 KyCKOB JIOCIOBHO 3aMMCTBOBAHHOI'O TEKCTa pa3iiny-
HBIX JINTEPATYPHBIX UCTOYHUKOB. BCe MUTATHI TOIKHBI OBITH MPECTABICHBI B KaBBIUKaX C yKa-
3aHHEM B CKOOKax MCTOYHMKA, OTCYTCTBHME KaBBIUEK M CCHUIOK O3HAYaeT IJIaruaT U sBIsETCS
HapyIIeHHEM aBTOPCKUX TpaB. VCmoiap30BaHHBIE MaTepUaibl HEOOXOAUMO KOMMEHTHPOBATB,
aHaAJM3UPOBATh U JIeNaTh COOTBETCTBEHHBIE U JKeJaTeIbHO COOCTBEHHBIE BBIBObI. Bce BBIBOIBI
JOJDKHBI OBITH SICHO M YETKO C(OpMyIMpOBaHB M TNPOHyMepoBaHbL. CIHUCOK JHTEPaTyphI
odopmisiercs cTporo no mpasuiaMm ['ocynapctBeHHoro cranaapta. Pedepar nomxen ObITh moa-
MUCaH aBTOPOM, KOTOPBI HECET OTBETCTBEHHOCTH 3a MPOJIEIIAHHYIO PadoTYy.

Ilepeyenb yueOHO-METOAMUYECKUX MaTEpPUAJTIOB, MPEJOCTABISIEMbIX CTYEHTaM BO Bpe-
Msl 3aHSTUI:

- pabouue TeTpaau CTYACHTOB,;

- HarJIsaaHEIE TTOCOOuS;

- CJIOBapb TEPMHHOB;

- TE3UCHI JICKIUH,

- pa3/1aTOYHBIN MaTepUa Mo TEMATUKE JEKIHUH.

CamocrosiTeibHAs padoTa CTY/1eHTOB:
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- mpopaboTKa yueOHOro MaTepuasa (10 KOHCIEKTaM JICKIIMKA y4eOHON M Hay4YHOW JUTe-
paType) ¥ HOATOTOBKA JIOKJIaI0B HA CEMHHAapaxX M NPakKTUYECKUX 3aHATHSIX,

- TOUCK M 0030p HAaYYHBIX MYyOJHKAIHMA M 3JICKTPOHHBIX MCTOYHUKOB I10 TeMaTHKe
JUCLUIIINHBI,

- BBITIOJIHEHUE KYPCOBBIX pabOT (IIPOEKTOB);

- HanMcaHue pedeparos;

- paboTa ¢ TecTaMi U BOIIPOCAMH JJIsi CAMOIIPOBEPKH.

11. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH, HCIIO0Jb3yeMbIX IIPH OCYIIECTBJIEHNH 00pa-
30BaTeJbLHOIO Mpolecca Mo JUCHUILINHE, BKJIOYAs NepedeHb MPOrPaMMHOIo odecneyeHust
1 HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM.

® KOMIIBIOTEPHOE U MYJIbTUMEAUIHOE 000PYAOBaHUE, KOTOPOE UCIIOJIb3YETCS B XOJI€ U3JI0XKE-
HUS JIEKIIMOHHOT'O MaTepuaa;

e MMaKeT MPHUKIAJAHBIX OOydYaroluX M KOHTpoJupyrommx mporpamm «Originy, «Statisticay,
«MathCady, ucmoab3yeMbIX B X0J1€ TEKYIICH paboThl, a TAKIKE IS IPOMEKYTOYHOTO U UTO-
TOBOI'0 KOHTPOJIS;

e HIIeKTpOHHAs OubnoTeka Kypca u UHTepHeT-pecypehl — JUIsl CaMOCTOSATEIHHONU PabOTHI.

12. Onucanue MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI VI OCyLeCTBJIEHUsI 00pa-
30BaTeJILHOTO NMPOLecca Mo TUCIHIJIHHE.

Ha JICKOHMOHHBIX W MNPAKTHYCCKUX 3aHATUAX HUCIHOJB3YHOTCA METOAUYCCKHUC pa3pa60TKI/I,
NPaKTUKYMBbI, HATJISAHBIE IOCOOHS, TECThI, KOMITBIOTEPHBIE MMPOTPAMMBI, & TAKXKE KOMIBIOTEPBI
(11 00y4YeHUS ¥ POBEICHUS TECTOBOTO KOHTPOJISI), HAOOPHI CIIAiI0B U TAOJIUIL 10 TEMaM.
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