ITporpamma muciuruiuHe "BblgeneHue 1 uieHTH(UKALUA IPOMBIIIIEHHbIX MUKpoopranu3Mos”; 19.03.01 "buorexnonorus”.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus
"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WHCTUTYT 5KOJIOTHH 1 ITPUPOJOTIONIb30BAHUS

&

=

ry

=

- o

4
£
4

NOONUCAHO INEKMPOHHO-UUPPOBOT ROONUCHIO

IIporpamMmma auCHUIIMHBI

Brijenenvie u npeHTH(OUKANNA IPOMBIIIIEHHBIX MUKPOOPraHU3MOB

Hanpasnenue nogrorosku:_19.03.01 - buorexHonorus

IMpoduis noaroroBky: brorexHonorus v GMOUHKEHEPHs
KBammdukanus BblITyCKHUKA: OaKanaBp

dopma 0OydeHus: 0YHOe
SI3bIK OOyUEHUS: PYCCKUIA
T'on Havana oOyueHust Mo oOpa3oBaTelibHOM nporpamme: 2022

O PAEKTPOHHBIH
ann Y‘I:IPIBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



ITporpamma muciuruiuHe "BblgeneHue 1 uieHTH(UKALUA IPOMBIIIIEHHbIX MUKpoopranu3Mos”; 19.03.01 "buorexnonorus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamMmy auCHMIUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (joreHT) fAkoenesa I'.}0. (kadenpa mukpoduosnorun, LieHTp
OUOJIOTMH U TIeJarornaeckoro oopasopanus), Yakovleva_Galina@mail.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
[K-4 CriocOOHOCTb OCYILIECTBIISATh YIIPABJIEHHE POU3BOJICTBOM OMOTEXHOJIOTMUECKOM POAYKIIUH,

PeaIM30BBIBATh CHCTEMY MEHEI)KMEHTa KauecTBa B COOTBETCTBUH C TPEOOBAaHUAMU
[POCCUIICKMX Y ME3KIyHapOJIHBIX CTAHAAPTOB U TEXHUUYECKON JOKYMEHTALNH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HaTh:

- IOJDKEeH 00J1a1aTh TEOPETUIECKUMU 3HAHUSME O COBPEMEHHON OMOTEXHOJIOIMH, €€ Ha3HAYeHHH, U ee OyyIeMm;
- OOIIIMe PUHIIKITBI OCYIIECTBICHHUS OMOTEXHOJIOIMYECKUX MIPOIIECCOR;

- MopdoJsiorryeckue, GU3HOJIOrnIecKre U OHOXMMUYECKHE OCOOEHHOCTH (DYHKIIMOHUPOBAHUsI OUOOOBEKTOB B
J1aOOPATOPHBIX M TIPOMBIIIIEHHBIX YCIJIOBHSIX;

- IOHUMATh YHUKAJIbHbIE BO3MOKHOCTH MPAKTUIECKOTO UCTIONIb30BaHUsT PE3YJIbTATOB TEHHOM M KJIETOYHOM MHKEHEPUH B
OMOTEXHOJIOT MY,

- OPUEHTUPOBATHCS B BOIIPOCAX OOIIIEH OMOTEXHOJIOTUH U OT/ICIbHBIX e¢ HAIPaBJICHUN.

HoykeH ymeTh:

- OPUCHTHPOBATHCS B COBPEMEHHOW HAyYHOMH JIMTEpaType Mo BOMPOCaM MUKPOOHON OMOTEXHOJIOTHH, WHKECHEPHOU
SH3UMOJIOTHH, TEHHOW M KJIETOYHON MHXEHEePHU;

- YMeTbh UCTIOJIb30BaTh OMOTEXHOJIOTHYECKIE IPUEMBI JIJIS TOBBICHU s 3(h(PeKTUBHOCTH poliecca.

JlomxeH BIaaeTh:

- 3HAaHUSMU B 00JIACTH SKCIIEPUMEHTATIFHOTO MTOJTyYeHHUST TPAHCTEHHBIX MUK POOPIraHU3MOB U BOBMOXKHOCTH KX
KCIOJIb30BaHUSI B OMOTEXHOJOTHUECKUX IIEIISIX;

- METO/IaMH BBIJIEJICHUS YACTBIX KYJBTYP a9pOOHBIX U aHAPOOHBIX OAKTEPUH;

- OCHOBHBIMH METO/IaMH UICHTU(DUKAIINN U KYJIbTHBUPOBAHUS MUKPOOPTaHU3MOB;

- OCHOBHBIMH TOHSATUSIMH U METOJ]AMH ITOCTPOECHUST OMOHAHOCTPYKTYP ¥ BO3MOXHOCTSIMU UX TPUMEHCHUST;
- MPaKTUIECKUMH HABBIKAMH KYJIbTUBHUPOBAHIA MUKPOOPTaHIM3MOB Ha TIMTATEIHBIX Cpefax, KOHTPOIUPOBATh X0/ Ipoliecca

Y TIOJTy4e€HUe KOHEYHOTO MPOIYKTA.

JloJkeH IeMOHCTPHPOBATh CIIOCOOHOCTh M TOTOBHOCTb!

[IPUMEHSATH [IOJTYyYE€HHBIE B paMKaX Kypca 3HaHUA IIPpU PEIIEHUN MTPUKJIAAHBIX 1 HAYYHO-TIPAKTUYECKUX 3aJa4

2. Mecto gucnumiunasl (MoayJisi) B ctpykrype OIIOII BO

HanHas qucrmIuivHa (MOayJib) BKodeHa B pasgen "B1.B.JIB.01.01 ducuuriuasl (MOAyM)" OCHOBHOM NMPOecCOHANbHON
obpasoBarenbHol nporpammsbl 19.03.01 "BrotexHonorus (buotexHosorus u OMOMHXEeHepHs)" U OTHOCUTCS K AUCHUIUIMHAM IO
BrIOOpY yactu OITOII BO, popmupyemoii yuacTHUKaMKU 0OpPa30BATENbHBIX OTHOILICHUIA.

OcBauBaerca Ha 3 Kypce B 6 ceMecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4anIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHSATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

O06m1ast TPyIOEMKOCTh QUCIATUTMHBI COCTaBJISIeT 2 3a4eTHHIX (bie) eMUHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 63 yaca(oB), B ToM umcie Jekuun - 20 yaca(oB), NpakTU4ecKue 3aHaTus - § yaca(oB), 1a00paTopHbIe
padotsl - 34 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM paboThl - 1 yaca(oB).

SAEKTPOHHBH
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CamocrosTenbHass padoTa - 9 Jaca(oB).
Kontpons (3auér / a3x3amen) - 0 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST TUCIUILIMHEL: 3a4eT B 6 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/I0OB yU4eOHBIX 3aHATHH

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PAa6OThHI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B yacax) CTOSI-
N Pazeant qucnumimnne / Ce- lexmun,Texmmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | Yyeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BansaTus,| B 3J. [padoThl,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
Tema 1. MuKkpoopranu3mbl Kak OCHOBHBIE OOBEKTHI
1. 6 2 0 0 0 0 0
OUOTEXHOJIOTUH.
Tema 2. TlonydyeHue NpoMBIIUIEHHBIX IITAMMOB
MUKPOOPTaHU3MOB METOAAMH CEJICKIIUH. Y CTHHII
onpoc 1o teme "BbleneHne MUKpOOPraHu3MOB U3
00BEKTOB OKpyKatolei cpeapt”. JlabopatopHast
abota 110 Teme "CelleKIsA MOJIOUHOKHCIIBIX
2. [P . t ) 6 6 0 4 0 18 0 4
OakTepuil, 00JIAJAI0NIUX HAUOOJIbINEH
CIOCOOHOCTBIO CUHTE3UPOBATH MOJIOUHYIO
KHUCJI0Ty".
Tema 3. ITonyyeHre NPOMBIIUIEHHBIX IITAMMOB
3. [MUKpOOPraHU3MOB METOJAMU T'€HETHUECKOM 6 6 0 0 0 0 0 0
UHKCHEPUU.
Tema 4. Metoapl UIEHTU(PUKAIUHA TPOMBIILIEHHBIX
MUKpOoopranm3MoB. Pedepar Ha Temy
"MoJieKyJISIpHO-T€HETUUECKUE METO/IbI
UIeHTU(UKAITUE MUKPOOPTaHU3MOB".
4, [VACHTHQUKALYH MHKPOOPFaHI3) 6 | 4 0 4 0 16 0 5
Jlaboparopras pabota no Teme "Brinenenue
MHUKPOOPTaHU3MOB W3 ITOYBHl U UX
naeHTuUKams" .
Tema 5. CoxpaHeHre aKTUBHOCTH M KOHCEpBaIIUs
5. p peall 6 2 0 0 0 0 0
MIPOMBIIIIJIEHHBIX [IITAMMOB
MToro 20 0 8 0 34 0 9

4.2 Cogep:xkanne JUCHUAILITHHBI (MO IyJIs1)
Tema 1. MUKpPOOpPraHu3Mbl KaK 0CHOBHbIE 00b€KTbl OHOTEXHOJIOTHH.

HPEI/IMyI_[IeCTBa MUKPOOPIraHU3MOB MEpea ApyruMmn 00beKTaMu B PpeIIeH COBPEMEHHBIX OMOTEXHOJIOrMYECKIX 3aJa4.
MHKpOOpFaHI/BMH, HCNIOJIb3YEMbIC B OHOTEXHOJIOrMYECKUX MMPpOU3BOJACTBAX. O6L[II/IC Tpe6OBaHI/IH, NpeabABIIACMbIC
OMOTEXHOJIOrMYECKIUMU MPOU3BOACTBAMU K NPOMBIIIJIEHHBIM MUKPOOPIraHU3MaM. HpI/IHL[I/IHI/IaJ'[I)HLIe NOAXOJbI K YJIYUIICHUIO
ITaMMOB ITPOMBINUIEHHBIX MUKPOOPraHU3MOB.

Tema 2. IlosryueHne NpoOMBIILJIEHHBIX IITAMMOB MUKPOOPTraHU3MOB METOJaMHU CeJIeKIHU. Y CTHBI ONMpoc 1o TemMe
"BrlieJieHe MIKPOOPTraHU3MOB U3 00 beKTOB OKpY:Kawilei cpeanl''. JlaboparopHasa pa6oTa 1o Teme
""CeJeKuusi MOJIOYHOKHCJBIX OaKTepHii, 00J1a1al0IHUX HAaHOOJIbIIEH CIIOCOOHOCTHIO CHHTE3HPOBATH MOJIOYHYIO
KHCJI0TY''.

OrnpejeseHne MoHsATHS "MUTaTesbHas cpeaa’. TpeboBaHus, IpeabsBIsieMble K MUTaTeNbHBIM cpeaaM. Kiaccudukarys
nuTaTeNabHbIX cpell. [IpuroToBneHye nuratesbHbIX cpef. Yuctsie KyasTypsl. [lomydyeHre HakonuTeIbHOM KYyJIbTYpBI.
Brienenue unctoil KyasTypsl. CriocoOs! KilaccrrKaIyy MpoLeccoB KyJIbTUBUPOBAHUS MUKPOOPraHU3MOB. MeTo bl
KYJIbTUBUPOBAaHUs MUKPOOPraHu3MoB. KojimuecTBeHHbIE TOKa3aTeIy pocTa U MPOAYKTUBHOCTH MUKPOOPraHU3MOB. Brst
MOJIYHENIPEPBIBHOTO Y HEMPEPHIBHOTO KYJIBTUBUPOBAHUSA MUKPOOPraHU3MOB. ABTOCEIEKLIUS MUK POOPraHU3MOB IIpU
HENPepLIBHOM KyJIbTHBHPOBaHUM. [IpHHIMITEI MacIITaOMpOBaHKS OMOTEXHOJIOTMUYECKUX TTPOLIECCOB.
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Jlaboparopnasi padota 1o Teme "CeeKIust MOJOYHOKHCIIBIX OaKTEpUi, 00IAIAI0NINX HAMOOJBIIIEH CIOCOOHOCTHIO
CHHTE3UPOBATh MOJIOYHYIO" TIOCBSIIIIEHA BBIIEJIEHHUS YMCTBIX KYJIbTYP MOJIOYHOKHUCIIBIX OAKTEPUIN U3 KUCTIOMOJIOYHBIX
MPOJYKTOB, a TaK ke paccosia KMCJIoN KamycThl. KyIbTHBUPOBAHUE C UCIIONB30BAHUEM CEJIEKTHBHBIX cpejl. OTOop OGakTepui,
0011312101 MX MAKCUMAIILHOM CIIOCOOHOCTBIO CHHTE3UPOBATh MOJIOYHYIO KHUCJIOTY.

Tema 3. HOJIyquﬂe NMPOMBIINVIEHHBIX HITAMMOB MUKPOOPIraHu3MOB ME€TOJaMH reHeTHYeCKOM HH>KE€HEPUH.

MeTtopapl TEHHOI WHXEHEPHUH, IMTO3BOJIAIOIINE pelIaTh pAJ 3a/lav 10 CO3JaHUI0 HOBBIX M YCOBEPHICHCTBOBAHUIO CYHICCTBYIOIIUX
MPOMBIIIJIEHHBIX IITAMMOB MUKPOOPraHU3MOB. YcnoBHoe enieHue reHETUYECKOU WHXXEHEPHU HA TPU YPOBHA: T€HHYIO,
XPOMOCOMHYIO U TCHOMHYIO. Texnonorus pCKOMGI/IHaHTHbIX ,HHK TpI/I OCHOBHBIX METOAA NMOJIYUYE€HHA I'€HOB: BbIICJICHNUE I'€HOB
u3 HHK C UCIIOJIb30BAHUEM PECTPUKTA3 (peCTpI/IKHI/IOHHHX 9H)10HyKJ'[ea3), KaTaJIM3UPYIOMINX paCHICIIIEHUE ,HHK Ha y4acCTKax
OHPCHCHCHHOﬁ HyKHeOTI/IIlHOﬁ MOCJIEA0OBATEIIbHOCTH, XI/IMI/IKO-q)CpMeHTaTI/IBHHﬁ CHUHTE3 I'€CHOB; CI)CpMeHTaTI/IBHLIﬁ CHUHTE3 I'€CHOB
Ha OCHOBE BI)I]leJ'IeHHOIjI u3 kjetku M-PHK. HonyquI/Ie BEKTOPOB HAa OCHOBE IUIa3MHU/J U Cl)aFOB. TpchnopTauHﬂ, KOHbBIOrauya

Y TpaHC(EKIUH.

Tema 4. MeToabl naeHTH(OUKANAN P OMBIILIEHHLIX MIKPOOpranu3mMoB. Pedepar Ha Temy
"MoJIeKyJSIpHO-TeHETHYE CKIe MEeTOIbI HAeHTH(PUKANN MEKpooprann3MoB''. JlabopaTopHast pa6ora mo teme
"BrijieJieHIe MIKPOOPTaHW3MOB U3 MOYBHI  UX HAeHTH(pUKamus''.

MeToapl MUKPOCKOTIMYECKOTO (0aKTEePUOCKOIMUYIECKHE) NCCIIeIOBaHNsA. MUKPOCKOIIBI M METOJbl MUKPOCKOITMPOBAHHUSI.
Mukpobuosornieckue (6aKTepruoIOrnIecKre) MeToIbl UcciieioBaHus. [IpUHLKITBL 1 METObI BBIIEICHHS YHUCTHIX KYJIBTYD
Oaxtepuil. [TutatensHble cpenbl. Knaccudukanus muratebHeX cpel. Beienenue u nieHTugUKays YUCTON KYJIbTYpbI
OaxTepuil. MeToIbl M3y4YeHHUs KyJIbTYpaJbHBIX CBOMCTB MUKpPOOPraHU3MOB. Orpe/iesieHie 1yBCTBUTEIbHOCTH
MHKPOOPraHU3MOB K aHTUOMOTHKaM. MOJIeKyISIpHO-OUOIOTNYeCKUe METOIbl JUArHOCTUKH. CyIIHOCTD IOJIMMEPA3HON LIeTTHOH
peaxuus (ITLP). Texuuka nocranoBku ITHP. [Tpenmyinectsa u tpyanoctu ILP. Mnentudukanus MUKpOOPraHu3MOB C
HCIIOJIb30BAaHNEM KOMMEPUYECKHX MUKPOTECT-CHCTEM. ABTOMATH3ALIN ¥ KOMIBIOTEPU3ALHsl TP [TPOBEACHNHI
MHKPOOHOJIOTMYECKHX HCCIeIOBaHuH. Vcob30BaHue JIa3epHO 1ecOPOLIIOHHON HOHU3AIIUH, aKTUBUPOBAHHON MaTpHLen

(MALDI) pyist upeHTuUKaIMY MUKPOOPTaHU3MOB.

JlabopatopHoe 3aHsTHE. [ToceB 00pa3LOB MOYBH U BhIIEJIEHHAE YUCTOH KYIbTYPBl. MeTO/IBI OCeBa MUKPOOPraHU3MOB. MeToIb!
BBIJIEJICHNU ST M30JIMPOBAHHBIX KOJIOHMH MUKPOOPraHU3MOB. KOHTPOJIb CTENEHN YMCTOTH MUKPOOPTaHM3MOB. M3ydenne
MOP(OJIOTHH U KYJbTYPATbHBIX CBOMCTB MUKPOOPraHU3MOB. M3yueHne (prU3NoIoro-0MOXMMHUYECKIX CBOCTB
MHKPOOPraHn3MoB. VneHTH(hNKaLNA MUKPOOPraHU3MOB C UCIIOIb30BAHNEM KIIACCHYECKHX METOMIOB.

Tema 5. CoxpaHeHne AKTHBHOCTHU M KOHCePBaAaNus MNP OMBIINVIEHHBIX IITAMMOB

OcHOBHbIE TTOJXO/IBI, HAITPABJICHHBIE HA COXPaHEHUE (PU3NOTOTMYECKON aKTUBHOCTU U TEXHOJIOTUYECKH IIEHHBIX CBOWICTB
LITAMMOB, ITOJTy4YEHHbIX METOJAMU CEJICKLIMK T€HHON WHXEHEPHH, TIPH MACIITAOHOM Tepexojie OT Ja00OpATOPHBIX YCIOBUH K
OuopeakTopam OOIBIIOro oobeMa. MeponpusiThsi, HalpaBJIeHHbIC HA COXPaHEHUE aKTUBHOCTH U MPEJOTBPAILCHHE PEBEPCUH Y
IITaMMOB-MYyTaHTOB. KoHcepBayst KyJbTyp MUKPOOPraHU3MOB.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJaloIUXCs Mo
I CIHILIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HEeMoCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3/esioB) JUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI paboThl. Bo BpeMst caMoCTOsITeNIbHOM paboThl 00yJaloIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHUs1, HATIpaBJICHHbIC Ha 3aKpelIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00yYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOI! INTepaTypoil ¥ SJeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

IMopsinok opraHU3alvK U OCYIIECTBIIEHUsI 00pa30BATEIbHON JEATEIbHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKa30M
MunncTepcTBa HayKu 1 Bhiciero oopaszosanus Poccuiickoii @enepanyu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcrBa obpazoBanust Poccuiickoit @enepann Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccruoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHHUIINHE (MOIYJII0)

SAEKTPOHHBH
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

KynsTuBupoBanue Mukpoopranu3mos - http://microbiology.ucoz.org/index/kultivirovanie_mikroorganizmov/0-32
Pedeparusnas 6a3a nanuapix SCOPUS - http://www.elsevierscience.ru/products/scopus/

CyGcTparth! 4J1s1 KYJIbTUBUPOBAHUSI MUKPOOPraHU3MOB - http://www.biotechnolog.ru/prombt/prombt6_2.htm
denepanbHbI HHCTUTYT TpOMBIILIeHHOH coocTBeHHocTH (PUTIC) - https:/mew.fips.ru

9. MeToandecKne yYKa3aHHSA VIS 00yJaIOMIXCs M0 0CBOEHHIO JUCIUIIAHBI (MO/TyJIs)

Bujg pa6or MeToanuyeckue peKOMeHIaliu

JICKIIH B X04€ JICKIIUOHHBIX 3aHATHUH IOJIE3HO BECTH KOHCIICKTUPOBAHUE yqe6H0r0 MaTepuaa. O6pamaﬁTe BHUMAaHHE
Ha KaTeropuu, q)OpMyI[I/IPOBKI/I, PacKpbIBaOmue COACPKaHUE TEX NN UHBIX SIBJICHUN 1 IMPONEeCCOB, HAYYHbIC
BBIBO/Ibl 1 TPAKTUYECKUE PEKOMEHAAIINU, TIOJIOKUTEJILHBIA OITBIT B OpaTOPCKOM UCKYCCTBE. KenmarempHo
OCTaBUTH B pa60q1/1x KOHCIICKTax MOJidd, Ha KOTOPLIX A€JIaTh IOMETKU U3 peKOMeH}]OBaHHOﬁ JIMTEPATypHhl,
JOIOJIHAIOIIUE MaTepral HpOCJ’[yIHaHHOfI JICKIIMU, a TaKKE MMOAYEPKUBAIOIINEC OCO6yIO Ba’)XHOCTb TEX HUJIM MHBIX

TIOJIO’KEHHH, pa3penieHusl CIIOPHBIX CUTYaIui.

TEOPETUICCKUX IIOJIOKEHHMM. 3aﬂaBaTL MpenoaaBaTe/iio YTOYHAIOINE BOIIPOCHI C LIEJIbIO YACHCHUS TEOPETUICCKUX

npakTrdeckue | [IpakTrdeckue (CeMUHAPCKUE) 3aHATHS HAIIPaBJIEHbl HA PACIIMPEHNE U AETaIN3alU0 TEOPETUUECKUX 3HAHUI, Ha

3aHATUSA BBIPAOOTKY M 3aKpeIuIeHe HABBIKOB MPO(eCCHOHAIBHOM eSTEIbHOCTH, SIBJISIIOTCS CPEACTBOM Pa3BUTHS
KYyJIbTYPBI HAyYHOTO MBIIIIEHUs. I MOATOTOBKY K MPaKTUYECKUM (CEMUHAPCKUM) 3aHATHAM CTYACHTHI
THOJIy4aloT TEMbI 32 HEJEMIO Ja Havalla 3aHATHs, OAOUPAIOT U U3YYaloT MaTeprall, NpopadaTbiBasi OCHOBHYIO 1
JOTIOJTHUTEIBHYIO IUTEpaTypy. B mporiecce caMocToATeNbHOr0 00y4YeHUs CTyAEHTHI TOJy4YaloT HABBIKKH PaOOThI C
HIePUOANYECKON ¥ HayYHOMH JINTepaTypoii, MONB3YIOTCS JIEKTPOHHBIMU 6a3aMu JaHHBIX M HTepHeT-pecypcami.

3 A
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Bujg paéor MeToanuyeckue peKOMeHIalu

nabGopaTopHble | BakHEHIIMM 3TaroM JIaOOpaTOPHBIX 3aHATHI ABJISETCS CAMOCTOSTENbHAS pabOTa 00YYAIONIUXCs TI0 AHATU3Y

padoThI JIAHHBIX, TOJTyYEHHBIX B XOJ/I€ MUKPOOHOIIOTHYECKHUX UCCIIENOBAHUMA. B 3aBUCMMOCTH, OT KOHKPETHOMW TEMBI
3aHATHSI 00YUAIOIIMECS AHATU3UPYIOT OOBEKTHI OKPYKAIOIIEH CPEJIbl, UIIIEBBIE MPOAYKTH U HOPMAJILHYIO
MUKPO(IIOpY OTAEIBHBIX OMOTOMOB OpPraHMu3Ma 4yesioBeka. Bo BpeMst pa30opa KOHTPOIUPYETCs: KaueCTBO
BBITIOJTHEHUS CAMOCTOSITENILHOU paboThl M C(hOPMUPOBAHHBIX HABBIKOB M yMeHwid. [TpenogaBaTesb
VHIVBHU/IyaJIbHO OLIEHUBAET BBHIMOJIHEHHUE TIeJIel JIJA0OPATOPHOTO 3aHSITHUS.

CaMoCTOSI- CamocrosTesbHas padoTa CTYAeHTOB BKJIIOYAET IOArOTOBKY K YCTHOMY OIPOCY, CEMUHAPCKUM 3aHATUAM U
TeJIbHas padoTa | HarmcaHue peepaTos 1o 3aJaHHON TeMe. 1Sl HOATrOTOBKM K YCTHOMY OTBETY CTYIEHT U3yvaeT JIeKLHH,
OCHOBHYIO ¥ IOTIOJIHUTEJIBHYIO JIUTEpaTypy, MyonuKamu, napopmanmio u3 MHTepHeT-pecypcoB. Tema 1 BOIPOCH
K CEMHMHAPCKHMM 3aHATHUSM, BOIIPOCHI IS CAMOKOHTPOJISI COAEpXKaTcs B pabouell yueOHOI porpaMme 1
JOBOASATCS [0 CTyJEHTOB 3apaHee. OTBedast Ha BOIPOCHI, CTYJIEHThl MOTYT B MPEIEIbHO CKaTble CPOKU
CHCTEMATH3HUPOBaTh 3HAHUS, IPUOOPETEHHbIE B MPOLIECCE U3YYEHU s JUCLUIUIMHBI, COCPEIOTOYUTh CBOE
BHIMAaHME Ha OCHOBHBIX MTOHATHSX, C(DOPMYJIMPOBATh IIPIMEPHYIO CTPYKTYPY OTBETa Ha 3aYETHBIE BOTIPOCHI.

3a4eT HTtoroswii KOHTPOJIb 3HaHHﬁ, yMCHHﬁ, HaBbIKOB CTYJICHTOB OCYHIECTBJIACTCA B BUJIC 3a4Y€Ta, OCHOBHOM LEJIbIO
KOTOPOT'o NLEJIbIO ABJIACTCA OLICHKA YPOBHSA OCBOCHUS UM TECOPETUYCCKUX U MPAKTUYCCKUX 3HAHUU U yMCHI/IIjI, a
TaK XKE HpI/IO6peTCHHbIX KOMHeTeHHHﬁ. Oc0060 BaXXHBIM YCJIOBUEM NMOATOTOBKU K 3a4€Ty ABJIACTCSA HAllMUCAHUE
IJlaHa OTBETA U PE3IOME IPOYUTAHHOTO TECOPETUIYECKOI'0O MaTEpUraa.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 Mpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS ITepedeHb MPOrpaMMHOr0 obecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITpEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npounecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuUIIinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomereHust 1J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIIMATM3UPOBAHHON MeOEJbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHus1 K ceTr "MHTepHeT" u obecrieyeHreM JocTyrna
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.

12. CpeacTBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YUaIOIIMMUCS MHBATUIAMH M JTULAMY C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa30BaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE [T PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHunii Oe3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3/J]aHKe BO3MOKHOCTEH JUIsi 00y4aloMXCsl BOCIPUHUMATD OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTydYaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPE/ICTB, 00ECIIeUMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX TA0OPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI UL Tiepeiavn I/IHq)OpMaL[I/II/I, OpraHu3ali pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C penojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIMOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

SAEKTPOHHBH
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aU€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yueOHbIM 1utanoM 1o Harpasienuio 19.03.01
"BuortexHomorusa" ¥ MporIIio MOArOTOBKY "BroTeXHOIOTNSA 1 OMONHKEeHepHs'.
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ITporpamma muciuruiuHe "BblgeneHue 1 uieHTH(UKALUA IPOMBIIIIEHHbIX MUKpoopranu3Mos”; 19.03.01 "buorexnonorus”.

Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B./]B.01.01 Buvidenenue u udeHmuguxayusi NPOMbIUACHHBIX
MUKPOOP2AHU3 MO8

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_19.03.01 - buorexHonorus

IMpocuibs nogroroBky: brotexHonorus v GMOUHKEHEPH s
KBanmmdukanus BbITyCKHUKA: OaKanaBp

dopma oOydeHust: 0UHOe
SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Havana oOyueHust Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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