Iporpamma muciruMHE "OCHOBBI reHeTUYeCKON Moaudukarmu kieTok"; 19.04.01 "Buorexnonorus”.
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[Iporpamma aucuuruivasl "OCHOBBI reHeTHYeckoi Moaudukanuu kierok'; 19.04.01 "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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IIporpaMmy auCHUIUTMHEL pa3padoTaii(a)(u): goreHT, K.H. bapanosa H.B. (kacdenpa renetuku, llenTp OGuonornu u
reiarormyeckoro odopasoanus), NBBaranova@kpfu.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
KOMIIeTeHI[IU npuoodperaemMoii KoMIeTeHIUH
IIK-1 ["0TOB MCHONIB30BATh MOJTyYSHHbIE 3HAHKSI B 00J1aCTH OMOTEXHOJIOTUM M CMEXKHBIX HAyK,

HOpPMaTUBHBIE JOKYMEHTBI I10 OPTaHU3aLIK 1 IPOBE/ICHNIO0 HAYYHO-HUCCIIEI0BATEIbCKUX U
POM3BOJCTBEHHO-TEXHOIOTMUECKUX PAbOT B MPO(eCCHOHAIBHOM 1esTeIbHOCTH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

OCHOBBI T€HETHUECKON MOIU(UKAINN KIIETOK;

3a[a4M, HAMPaBJICHUs U POOJIeMbl TeHETHUECKON HHXEHEPUU MPUMEHHUTEILHO K COBPEMEHHBIM MOTPEOHOCTSIM.
HokeH yMeTh:

HCIIOJIb30BATh NMOJTYYEHHBIC 3HAHUSA IS nou60pa OHOJIOTUYECKUX OOBEKTOB 1 IMPUMCHEHUA UX B Pa3JIMYHBIX
TEXHOJIOTMYCCKHUX MMpoHeccax;

NOHUMATh HEOOXOAUMOCTh NPUMEHEHHSI METOJIOB IE€HETHUECKOW MHXEHEPUH JIIsl MOANUUKAIIUK KIIETOK.
JlomxeH Bl1aaeTh:

HaBBIKAMH CaMOCTOSITEIbHOM I/ICCHCHOBHTCHLCKOﬁ pa6OTI>I

2. Mecto guctumimabl (MoayJist) B ctpykrype OIIOII BO

JanHas quciuIuivHa (MOAyJib) BKodeHa B paszjen "B1.B.JIB.04.02 [ucuurumnsl (MOAyM)" OCHOBHOM NMPO(eCCUOHANTBHON
oOpazoBaresnbHON porpamMmMsl 19.04.01 "Brotexnosnorus (CructeMHast OMOTEXHOJIOTHS M apXUTEKTYpa JKUBBIX CUCTEM)" U
OTHOCHUTCS K JUCIMIUTMHAM 1o BeI6opy yactu OITOIT BO, ¢opmupyemoii yqacTHUKaMu 00pa30BaTelIbHBIX OTHOIIEHHUH.

OcBauBaetcs Ha 2 Kypce B 4 cemecTpe.

3. O0bemM aUCHMILIMHBI (MOYJIS1) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYI0 pa0oTy 00y4yalomuxcs ¢ npenoaaparejeM (0 BHIaM y4eOHBIX 3aHATHI) M HA CAMOCTOATEJIbHYIO
padoTy o0yJaomuxcs

OO01mas TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIeT 4 3aueTHbIX (bie) enuHuIl(bl) Ha 144 vyaca(oB).

KonraktHas padora - 107 yaca(oB), B TOM uuciie JeKiuu - 34 gaca(oB), mpakTudeckue 3aHsATHs - 0 gaca(oB), JabopaTopHbIe
padoTh! - 72 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON paboTH! - 1 yaca(oB).

CamocrositenibHast pabota - 37 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCHUILUIMHEL: 3a49eT C OIIEHKOU B 4 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHNeM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHYE€CKHUX YaCOB U BU10B yqeﬁmﬂx 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€CKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buap!l 1 yacsl KOHTAKTHOI pa6oThl, Camo-

HX TPYA0EMKOCThb (B 4acax) CTOSI-

N Pazean! qucuumimnnbt / Ce- |Texmun,VIexnun|lIpaxTu-[lIpakTu-JIadopa-UIagopa-| TeJIb-
MOyJIst MECTP| Bcero | B 3J. |4eckue | yecKue [TOpHBIe |TOpHbIe| Has
¢opme BaasTHs,| B 3J. |[padoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

1 Tema 1. Tema 1. OcHOBBI MOJIEKYJISIPHOH U

o 4 8 0 0 0 20 0 8
KJIETOYHOW OHOJIOTUH.
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 2. Tema 2. OcHOBHBIE 3Tallbl ONY4YEHHUs
2. [reHeTHUYECKM MOIU(UIIMPOBAHHBIX KJIETOK. 4 12 0 0 0 22 0 10

Tema 3. Tema 3. KoncTpynpoBanue u

3. |ucrosb30BaHNE peKOMOMHAHTHBIX IITAMMOB 4 6 0 0 0 22 0 10
OakTepuil.
Tema 4. Tema 4. [Tony4yeHne reHETUYECKU
4. [MomuUIMPOBAHHBIX PACTCHUI. 4 4 0 0 0 4 0 4
5 Tema 5. Tema 5. Metonsl co31aHKs TPAHCTEHHBIX 4 4 0 0 0 4 0 5
’KABOTHBIX.
l1Toro 34 0 0 0 72 0 37

4.2 Coaep:xaHue JUCHUIIMHBI (MOYJIs1)
Tema 1. Tema 1. OcHOBBI MOJIEKYJISIPHOM H KJI€TOYHOI OHOJIOTHH.

Crpoenue u (PyHKIMU HYKJIEMHOBBIX KHCJIOT. Y pOBHH opranu3anuy. CTpyKTypa IeHOB IPOKApHUOT U 3yKapuoT. Perysauus
IKCIIPECCUH TeHOB OaKTEpHI M 9YKapHUOT. I €eHOMBI KJIETOUHBIX OpraHesul: XJIOPOILUIACTHl 1 MUTOXOHIPHUH. Permkanus,
penapauus U pekoMOuHauus. [IpuHIMITB permKkaniy. OmuOKY periMKaiuy 1 MyTauyu. TpaHCKpUIIKs ¥ IPOLIECCHHT
MPHK. ®ynkimonansHoe paznoodpasue PHK. Tpancnsus. OnpeseneHue mpoliecca TpaHCIsIuu. [ eHeTHueckui Kog.
CrpoeHue puOOCOM y OaKTEpHiil U 9YKapUOT.

Tema 2. Tema 2. OcHOBHbBIE 3Tanbl NOJYUYeHHUs reHeTHYeCKI MO AU UITUP OBAHHBIX KJIETOK.

OCHOBHBIE 3Tallbl IOJTyYeHU sl TeHETUYECKN MOAU(UIIMPOBAHHBIX KJIETOK. PepMeHTHI, IPIMEHsIEMbIE B TeHETHUECKON
VHXeHepry. MeTo/Ibl MOJTy4eHus TeHOB. BEKTOPHI 1151 MOJIEKYJISIPHOTO KJIOHMpOBaHus. TpedoBanus, MpeabsBIIsieMble K
BeKTOpY. TUIMbl BEKTOPOB: KJIIOHUPYIOIIHE, SKCIIPECCUPYIOIINE, CEKPETUPYIOIINE, UHTETpaTUBHBIE, YesTHOYHbIEe. KioHupyommas
eMKocTb BeKkTopa. Beenenue monexyn JJHK B knetku.

Tema 3. Tema 3. KoncTpynpoBaHue 1 HCIIOJIb30BaHIE PEKOMOMHAHTHBIX IITAMMOB OaKTepHil.

I'enernueckas Tpancgopmaiius npokapuot. ONTUMHU3ALIMS SKCIIPECCUM T€HOB, KJIOHUPOBAHHBIX B MPOKAPUOTUUYECKUX
cucremMax. Jkcrpeccupyioiye BekTopsl. MHTerpanus uyxepoatoi JJHK B xpomocomy xo3sivHa. [ToBeienue 3¢hpexkTuBHOCTH
cekperyu. [leneBble reHsl, UCONB3yeMble 11 TpaHchopMari. MoJieKyisipHasi JUarHOCTHKA. MUKpPOOHOJIOTHYECKOe
MIPOU3BO/ICTBO JIEKAPCTBEHHBIX cpelcTB. MHTepdepoHsl,

uHTepieikuHbl. PepmeHTsl. Bakimuel. HeoctaTku TpaJMIIMOHHO MPUMEHSIEMBIX BaKIHH.
Bak1mHbl, co31aHHbIe HAa OCHOBE TexHoJiornu pekomounantHoi [JJHK. Vcnonb3oBanue
PEKOMOMHAHTHBIX MUKPOOPTaHI3MOB JUISI TTOTyYeHHsI KOMMEPYECKUX MTPOLYKTOB.

Tema 4. Tema 4. ITosyueHne reHeTnyeckn Mo aAnPUIHP OBAaHHBIX PacTEHMIA.
[Monyvenue TpaHCreHHBIX pacTeHuid. TpaHcdopmanus pactenuii Ti-ruia3Munoi us

Agrobacterium tumefaciens. Bektopasle cuctemsl Ha ocHoBe Ti-tutazmun. Bektops Ha ocHoBe JJHK-conep:xamux BUpycoB
pacreHuii. MeTobl psIMOTo NepeHoca reHoB B pacteHusi. Meros Ouosiorndeckoi 6aumcTuky. [IpiMeHeHre pernopTepHbIX
T'€HOB IpY TpaHC(OPMALIMH KJIETOK PACTEHUI. DKCIPECCHs UyKEPOJHBIX TeHOB B PACTEHUAX. Y CTOMUMBOCTh PACTEHUH K
(puronaroreHam. Y CTOMYMBOCTh paCTEHUI K HACEKOMBIM-BpeJUTENSIM. MI3MeHeHe MUIeBOil HEeHHOCTH PacTeHUi
(aMMHOKHUCIOTHI, JIMNKbD). ChegoOHbIe BaKIMHBI HA OCHOBE TPAHCTEHHBIX pacTeHHi. PacTenns kak OMOpeaKkTopBhL.

Tema 5. Tema 5. MeToabl co3/1aHHsI TPAHCTE€HHbBIX JKUBOTHBIX.

Mertops! co31aHUSI TPAHCTEHHBIX KMBOTHBIX. MUKPOMHBEKIMH. JlocTaBKa YyKEePOAHBIX TEHOB ITyTeM BUPYCHON MH(EKIINH.
SMOpHOHaJIbHBIE CTBOJIOBBIE KJIeTKH. [IperMyInecTBo Ux ucnosb3oBanusi. KioHnpoBaHue ;xMBOTHBIX. ['eHHas Tepanusi.
Onpepenenue, MOIXObI U METO/bl. BUpyCHBIE Y HEBUPYCHBIE CCTEMBI IOCTABKH I'eHOB. [IpiMeHeHre reHHO Tepanyy.
JlexapcTBeHHBIE CPELICTBA HA OCHOBE OJUTOHYKJIEOTUIOB.

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJaloMUXCs M0
JUCHUNIIHE (MO/LYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

National Center for Biotechnology Information - https://pubmed.ncbi.nlm.nih.gov/
Krnaccnueckast u MosiekyisipHast 6nosiorus - http://molbiol.ru/
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[Mopran MeTonoB MoJIeKyJIsIpHO Orosioruu - http://www.protocol-online.org/

9. MeToanuecKne yKa3aHHsA VI 00yUJaIomMUXcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

JICKIH JICKL[I/IOHHI)Iﬁ KypC JUCHMITJIMHBI HalTpaBJI€H Ha O3HAKOMJICHUE CTYJEHTOB C OCHOBaMU TreHeTUUYECKOMN
MOI(I/Iq)I/IKaL[I/II/I KJICTOK, a TaKX¢E (l)yH)laMeHTaI[bHLIMI/I 1 [PUKJIaJHBIMU JOCTUKCHUSAMU TEHETUYECKOMN
WHXCHEPUU. HO)Ip06H0 paccMaTpUuBalOTCA BOIIPOCHI MOJTYUYECHUA KJIETOK U OPpraHu3MOB C HOBbIMU CBOfICTBaMI/I,
HpO6J’IeMI)I KJIETOYHOM Y TeHETUYECKOI HWHXXCHEPUU.

nabopatopusle | JlabopatopHasi padoTa HanpapiieHa Ha OCBOSHHE METO/IOB FeHETHYECKOH MOIM(PUKALIMN KJIETOK CTyAESHTaMH 110

padoThI 3a/IaHUIO0 TIpeTIofiaBaTelisl WM N0 MHCTPYKLMHU. B nporiecce 1a6opatopHOil paOOTHl CTyAEHTBl TOYHO M aKKYPATHO
BBIITOJIHSIIOT BCE 3TAITbl paboThl, (PHUKCHPYIOT MOIYYeHHbIE Pe3y/IbTaThl U IPaMOTHO O(POPMIISIOT OCHOBHBIE
BBIBOJIbI B OTYETE JJAOOPaTOPHON PabOThL.

CaMOCTOA- CamocrosresbHas pa60Ta CTYACHTOB B paMKax Kypca 3aKJI04acTCd B IOATOTOBKE K 3aHATHUAM, pa360pe
TEJIbHaA pa60Ta HCpC‘IHCﬁ BOITPOCOB IO OTACJIbHBIM TEMaM, IIOAIOTOBKE K MPAKTUYECKUM 3aHATHAM. CamocrosiTepbHas pa60Ta
HaIrrpaBJI€Ha Ha U3YYEHUE peKOMeH}IyeMOI;'I IpenoaaBaTejieM JIMTEPATYPLI B 00J1aCTH OCHOB T'€HETHUECKOM
MO)II/I(l)I/IKaLII/II/I KJICTOK.

3a4€T C OHGHKOﬁ 3aueT HalEJICH Ha KOMIUIEKCHYIO ITPOBEPKY OCBOCHUA JUCHUITINHBI. O6yqaloumﬁc;{ MOJYy4acT BOIIPOCHI U BPEMA
Ha MOATOTOBKY. 3auér MPpOBOAUTCA B YCTHOﬁ (bopMe. OnenuBaercs BJIaICHUE MaTeprajiOM, €ro CUCTEMHOC
OCBOCHHE, CITOCOOHOCTh NPUMCHATH HY)KHbIC 3HAHU S, HABBIKM 1 YMEHM [IPU aHAJIN3E HpO6IIGMHLIX CI/ITyaLlI/Iﬁ u
PCIICHNN ITPAKTUYCCKUX SaﬂaHI/Iﬁ.

10. ITepeyenb nH(Q OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHHILIHHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 MH( OPMAIMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBIX IIPU OCYILECTBICHHH 00pa30BaTEIbHOIO Mpoliecca 0 AUCIUILUINHE
(MomyJ0), BKJTIOYAsI IIepeveHb MTPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, MTPEACTABJICH B
IpunoxeHuu 3 K paboyelt mporpaMmMe TUCIUILIMHBL (MO JIst).

11. Onncanne MaTepHaJbHO-TEXHIHYeCKOIl 6a3bl, He00X0MMOI 151 OCyIIeCTBJIEHHSI 00Pa30BaTeJIbLHOI0
npounecca no JUCHUNJINHe (MOIyJII0)

MatepraibHO-TeXHHUECKOe 00ecreueHre 00pa3oBaTeIbHOr0 MPOoIecca Mo AUCIUILIHHE (MOIYJTO) BKIIIOUAET B ce0s1 CleqyoIIne
KOMIIOHEHTHI:

[NomereHus TSI CAMOCTOSITETLHON pabOTH 00YJaIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHS K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTEI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIeHUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KowmrbioTep 1 IprHTEp AJ1s paciedyaTKy pa3JaToYHbIX MaTeprasioB.
MynbTUMeaniHAS ayAUTOPUSL.
Crienmann3npoBaHHas J1abopaTopusl.

12. CpeﬂCTBa ajantanvm npenoaaBaHuda U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJUIAO0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

IMpu HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE IIPUMEHSIOTCS CIeAYIOIIIe METOIbl ¥ TEXHOIOIUH, O0JIeryaroIme
BocHpHATHE NH(POPMALIK 00YJAIOIMMICS MHBAIMIAMH U JIMIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBBSI:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPe00pa30BaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE /1JTs1 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3/IaHKEe KOHTEHTAa, KOTOPBI MOKHO MPEJACTABUTh B PA3JIMUHBIX BUIAaX O€3 MOTEPHU TAaHHBIX WJIH CTPYKTYPHI, IPETyCMOTPETh
BO3MOKHOCTh MACIITAOMPOBAHUS TEKCTA U M300paXeHUH Oe3 IoTepr KayecTBa, MPelyCMOTPETh IOCTYITHOCTh YIPABJICHUS
KOHTEHTOM C KJIABUATYyPHI,

- CO3J]aHKe BO3MOXKHOCTEH JUIsl 00YUaIoIMXCsl BOCIPUHUMATD OJJHY U TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HATIPUMED,
TaK, YTOOBI JIMIIA C HAPYIICHUAMH CJIyXa MOJTydYain HH(POPMAIMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAIbHO;

- IPUMEHEHHNEC MTPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTCPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIAIIMOHHBIX TCXHOHOFHﬁ;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

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

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoaHussMu PI'OC BO u yueOHBIM 1utaHoM 1o Harpasienunio 19.04.01
"BuorexHosorus" u MarucTepckoi mporpamme "CucreMHast GMOTEXHOJIOTHSI M apXUTEKTYpa JKMBBIX CUCTEM".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./[B.04.02 Ochosbi 2enemuueckoli MOOUPBUKAUUU KAEOK

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_19.04.01 - buorexHonorus

HpO(l)I/IJ'H; IOATrOTOBKM: CricteMHas GUOTEXHOJIOTHA U APXUTEKTYPA JKUBBIX CUCTEM
KBaJ’[I/I(I)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. fIxynos, T. P. MonexysipHast GuotexHosorus : yueoHuk st By3os / T. P. flkymnos, T. X. ®ausos. - 3-e uzn,., crep. -
Cankr-IletepOypr : Jlanp, 2021. - 160 c. - ISBN 978-5-8114-8733-2. - Tekcrt : aneKkTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/179623 (nata o6pamenus: 29.09.2022). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. CarkeeBa, A. b. MonekynsipHas 6uorexnosnorus : yueObHoe nocooue / A. B. Catkeena, K. A. Cunoposa. - Tiomens : [AY
Cegsepnoro 3aypaibs, 2020. - 115 c. - Tekcr : anektpoHHsii // JIaHb : anekTpoHHO-OMOIMoTeYHas cucrtema. - URL:
https://e.Janbook.com/book/162314 (narta obpamienus:: 29.09.2022). - Pesxum noctyna: 1uisi aBTOpU3. MOJIb30BaTeNeH.

3. Cy66otuna, T. H. MosekysipHas Guonorusi ¥ reHHasi nrxenepus : ydeOHoe nocodue / T. H. Cy66otuna, I1. A. Hukonaesa,
A. E. Xapcekuna. - Kpacnosipck : COV, 2018. - 60 c. - ISBN 978-5-7638-3857-2. - Tekcr : anekTpoHHsi // Jlans :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/157528 (nata o6pamenus: 29.09.2022). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

JdonosHuTEILHAS JUTEPATYypA:

1. MonekynsipHas Guosnorus : yueOHoe mocodue / O. B. Kpurep, C. A. Cyxux, O. O. Ba6uu [u ap.]. - Kemeposo : KemI'Y, 2017.
- 93 c. - ISBN 979-5-89289-100-3. - Tekcr : aneKkTpoHHbIH // JIaHb : 371eKTpOHHO-OubmMoTeunas cucrema. - URL:
https://e.lanbook.com/book/103922 (nata obpamenus: 29.09.2022). - Pexxum jrocTymna: JUist aBTOpH3. TOJIb30BATEIICH.

2. BaxxeHosa, 1. A. OcHoBbI MOJeKYJIsIpHO# Ouonoruu. Teopust u mpakTHKa : yyeOHoe nocodue ajist By3oB / . A. Baxenosa, T.
A. KysHenoga. - 3-e u3n., crep. - Cankr-IletepOypr : Jlans, 2022. - 140 c. - ISBN 978-5-507-44783-1. - TekcT : 3JIeKTPOHHbIH
/! Jlanb : anekTpoHHO-OMOMOTeUHast crcteMa. - URL: https://e.lanbook.com/book/242981 (mara obpamenus: 29.09.2022). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./[B.04.02 Ochosbi 2enemuueckoli MOOUPBUKAUUU KAEOK

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_19.04.01 - buorexHonorus

HpO(l)I/IJ'H; IOATrOTOBKM: CuricteMHas GUOTEXHOJIOTHSA U APXUTEKTYPA JKUBBIX CUCTEM
KBaJ’[I/I(I)I/IKaHI/IH BBIITYCKHUKA: MarucTrp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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