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IMporpamma auctmumas! "'I'enoMuka 1 mporeomuka'; 06.04.01 "Bruonorus”.

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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IIporpamma mucimruiunsl "T'enomuka u nporeomuka”; 06.04.01 "buosorusa".

IporpamMmy auciuIuMHEL pazpadorai(a)(u): mpodeccop, 0.H. (mpodeccop) [apunosa M.P. (kacdenpa mukpodbuonoruu, LeHTp
OUOJIOTUH U TIeJarormIeckoro oopa3oBaHus), marsharipova@gmail.com

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

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

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-2 CriocoOeH TBOPYECKH UCIIOJIB30BaTh B MPO(eCCHOHATILHOM AeATeIbHOCTH 3HAHUS

(pyHIAMEHTATbHBIX M IPUKJIAJHBIX Pa3[esIOB AUCIUIUINH (MOAYJIei), OTpeaesIsTIonX
HAIPABJICHHOCTb IIPOrPaMMbl MarucTpaTypHl;

IK-1 ['ToToB McnoIB30BaTh MOTyYEHHbIE OMOJIOTMYECKHE 3HAHUS ¥ 3HAHUST CMEKHBIX HayK,
HOPMAaTHBHBIE JOKYMEHTHI 110 OpPraHM3alvy ¥ IPOBEICHNIO0 HAYYHO-HUCCIIEI0BATEbCKHIX 1
(111) TIPOM3BOACTBEHHO-TEXHOJIOTMIECKHX paboT B MpodheCcCHOHAIBHON JEeSITETbHOCTH B
COOTBETCTBHH C MPOpUIIEM IPOrPaMMbl MarucTpaTyphl

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

3aKOHOMEPHOCTH MIOCTPOCHHUSI CTPYKTYPbl TEHOMOB Pa3HbIX (PUIIOTEHETHUYECKUX IPYIIIT OPraHU3MOB,;
Crpykrypa u ¢yHkimu caresuutHoi [JJHK reHoma

CTpyKTypa U pojib MOOMJIbHBIX JIEMEHTOB TeHOMa

3aKOHOMEPHOCTH OPraHU3aIMY TPAHCKPHUIITOMOB Pa3HBIX TPYIII OPraHU3MOB

3aKOHOMEPHOCTH OPraHM3aIMy IIPOTEOMOB PA3HBIX TPYIII OPTaHU3MOB

JHoKeH yMeTs:

WnentuduipoBats U OLIEHUTH POJIb PA3INYHBIX IEMEHTOB T'€HOMA;

[IpumeHsTh 3HaHWS O CTPYKTYpe, OpPraHNU3alMH, YPOBHSAX (DYHKIIMOHNPOBAHMS, CTAOMILHOCTH ¥ OJIMMOP(U3ME TeéHOMOB;
OpueHTHpoBaThCA B IIpodiieMax, pellaeMbIX Ha yPOBHE 3HAHUI O TeHOMaX U IPOTEOMaXx;

[IpuobGpecTn HaBBIKK PelIeHus JIOOBIX 00IIEOMOIOTMYECKHX 33/1a4, 0a3upysCh HAa HOBBIX (DYHIAMEHTAJIbHBIX 3HAHUSIX O
reHOMax ¥ MpoTeoMax

JlomxeH BIaaeTh:

DyHIaMEHTATIbHBIMY 3HAHUSIMU O CTPYKTYpe U (PYHKIIMA T€HOMOB OPTaHU3MOB IIUPOKOTO SBOJIIOIIMOHHOTO PsIIa;
HaBbIkamul cpaBHUTEIPHOTO aHAJM3a B TEHOMUKE

NneonornyeckuMu U METOI0JIOTUYECKUMU KPUTEPUSIMU 17151 TOHUMAaHUSI CTPYKTYPHBIX MOAPA3IeSIOB HOBOW HAYKH -
CTPYKTYPHOU T€HOMUKH, IPOTEOMUKU U TPAHCKPUIITOMUKH

JoJKeH IeMOHCTPUPOBATh CIOCOOHOCTh U TOTOBHOCTB:

MPOBEJEHUIO CTPYKTYPHOTO U (DYHKIIMOHAILHOTO aHAJIM3a TEHOMOB

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOITI BO

HanHas aucrurimHa (MoyJb) BKJTIoueHa B paszaen "b1.B.02 duciumiunasl (Moaysm)" OCHOBHOM MpodhecCUOHATBHON
obpasoBaresbHO# rporpammbl 06.04.01 "Buonorus (MukpoOuosiorus u Bupycojorus)” u otHocurcs Kk yactu OITOIT BO,
(opmupyemMoii yJyacTHUKAMH 00pa30BaTeIbHbIX OTHOIIECHUIA.

OcBaunBaercs Ha 2 Kypce B 3 ceMecTpe.

3. O0beM qucHUIIIMHBI (MO/IYJIsI) B 3aY€THBIX €IHHHIAX ¢ YKa3aHHeM KOJINY€eCTBA YaCOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ NpenojaapareJemM (Mo BHAaM y4eOHbIX 3aHSATHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIUIUIMHBI COCTaBIIsAeT 4 3a4eTHHIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast padota - 38 uaca(oB), B TOM umcre Jekuuu - 18 yaca(oB), mpakTudeckue 3anstus - 20 yaca(oB), 1JabopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - O yaca(oB).
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IIporpamma mucimruiunsl "T'enomuka u nporeomuka”; 06.04.01 "buosorusa".

CamocrostenbHas padota - 106 yaca(oB).
Kontpons (3auér / a3x3amen) - 0 gaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIST TUCIUILIMHEL: 3a4eT B 3 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 TPYA0EMKOCTH (B Yacax) CcTOS-

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
1 Tema 1. IHTerpasibHble UCCieI0OBaHKsI TEHOMOB 3 4 0 4 0 0 0 20
2 Tema 2. CTpyKTypHbIE KOMIIOHEHTbI TEHOMOB 3 4 0 4 0 0 0 20
3. |Tema 3. MoOUJIbHBIE JIEMEHTHI TEHOMOB 3 4 0 4 0 0 0 20
4. |Tema 4. TpaHCKpHUNITOMHKA 3 4 0 4 0 0 0 20
5. |Tema 5. TIporeomuka 3 2 0 4 0 0 0 26
Toro 18 0 20 0 0 0 106

4.2 Cogep:kanne JUCHUAILIHHBI (MO TyJIs1)
Tema 1. UnTerpajbHbie uccjieJOBaHusI TEHOMOB

NuTerpaibHble UccaeJ0BaHNUS FEHOMOB, KOMIIOHEHTHI TEHOMOB IIPoKapuoT 1 3ykapuort. CareiuntHad JHK, ctpykrypa u
Kyaccuukanys, (yHKIMOHAIbHAS 3HAUMMOCTb /17151 TeHOMOB. MUKpO- M MUHUCATEIIUTHL. MOJeKyJIsipHble MapKephl, X
KyaccuuKanusa. MOHOJIOKYCHble U MysibTUIOKycHbIe JIHK-Mapkepst. [TIP®-mapkepsl, STR-mapkepsl, STS-mapkepl,
oJHOHYyKJIeoTuaHbIA nonumopdusM, RAPD-, AFLP-, ISSR-, IRAP-mapkepsl. DArT-uun texHosorusa. MeToas! onpeaeneHus.

Tema 2. CTpyKTypHbIe KOMIIOHEHTHI T€HOMOB

Konupyomas o6nactb TeHOMOB Npo- 1 3yKapuoT. OIMHOYHBIE T'€HbI, ceMeNCTBa OeTOK-KOIUPYIOINX reHoB, CemercTBa
JMCTIEPIMPOBAaHHBIX TEHOB M UX XapakTeprcTuka. CeMelcTBa TaHAEMHBIX TeHOB, 0OOCHOBAaHME FeHHBIX TaHIeMOB. [IceBnoreHs
Y TIPOLIECCUPOBaHHbIE IIceBIOreHsl. OpraHu3alyis TaHIeMHBIX TOBTOPOB TeHOB ructoHoB. CekBennposanue JHK u metomst
AQHHOTAIMY TEHOMOB.

Tema 3. MoOMIbLHBIE 3JI€MEHTHI T€eHOMOB

Moo6uIbHBIE 3JIEMEHTHI - OCHOBA JMHAMHUYHOCTH T€HOMOB, CTPYKTYpa MOOMJIbHBIX 3JIEMEHTOB, MX KJIacCU(UKaus,
JIOKAJIM3aLus U pacpocTpaHeHue B reHomax. MiHcepLIUOHHbIe TOCIeJ0BAaTEbHOCTY M X XapaKTEepPUCTUKA. TPaHCIIO30HBI,
CTpPOEHHE U CIIOCOOBI NTepeMellieHrsl. BupycHble peTpoTpaHCIo30Hbl, CTPYKTYpa FeHOMOB U aKTHBHOCTb.
LTR-nocnenosarensHocti. LTR-Tannemsl B renHomax. HeBupycHble peTpoTpaHCIIO30Hb, 0COOEHHOCTH CTPOEHHSI X TEHOMOB,
CewmeiictBa SINE_u LINE perporpancnozoHos

Tema 4. TpaHCKpPUNITOMHKA

TpanckpuntoMHsle uccienoBanus. TpaHckpunToMm U Tpanckpunromuka. Cradbunbable (opmbl PHK 1 mx cootHomeHve B
renomax. Hekopupyromue PHK, cBoiictBa n knaccucpukanus. Perynsaropusie PHK, nctounnku npoucxoxaeHus u
(pynk1moHanbHas 3HaUMMOCTh. OCHOBBI AMHAMUYHOCTH TPAHCKPUIITOMA: TUIIH AJIbTEPHATUBHOTO cIulaiicuHra. Mertozsl
HCCJIEJOBaHUS TPAHCKPUIITOMOB.

Tema 5. Ilporeomuka

IIpoteom u mpoteomuka. OCHOBBI TMHAMIUYHOCTH MpoTeoMa. Basbl naHHbIX. [TIeNTUIOM U NENTHIOMHUKA. Y POBHH
(byHKIIMOHUPOBAHUS TeHOMA: OMOXUMUYECKHUI, KJIETOUHBIN U OPraHU3MEHHBIH. KJIACTEPHBIA aHAN3 FeHOMA. THITbI
B3aMMOJIEHCTBISI TeHHBIX MPOAYKTOB. POPMUPOBAHKE ITPOTEOMHOMN CETH - HHTEpaKTOMa. MeTO/Ibl UCCIIeI0BAHUS TPOTEOMA.
JIByMepHBIi1 37IeKTpoope3 U Macc-CIIeKTPOMETPHSL.

5. IIepedyeHb y4eOHO-METOUUECKOTO 00€eCIeYeHHA UIA CAMOCTOSITEJbHOM Pa6oThl 00yJalomMuXcs Mo
JUCHUNINHE (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)

BLAST NCBI - http://www.ncbi.nih.gov/blast
Genomics / Brown E. 2-th ed. - http://www.ncbi.nih.gov/book/genomic
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ncbi pubmed - https://pubmed.ncbi.nlm.nih.gov

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

Bujg paéor MeToanueckue peKOMeH alu

JICKIH CTy}leHTaM PEKOMEHAYETCA NOCCHIATh JICKIIMOHHBIC 3aHATHA, BHUMATEJIbHO CIYIIATh IIpernogaBaTeid 1
KOHCIICKTUPOBATb W3J1aracMbli npenogaBaTeyjieM MaTepuall. Ecnu B Iponecce JICKIIUMU BO3HUKAIOT BOITPOCHI
PEKOMEHAYETCA YTOUYHUTD UX B MPOLECCE JICKIMOHHBIX 3aHATUI UK B KOHIIC JICKIWH Yy ITpenoaaBaTeid.
PexomeHnnoBaHo KpPaTKO KOHCIIEKTUPOBATb H3J1araeMblid Ha JICKIIMU MaTepurall.

HPAKTUYECKUE CTyIleHTaM PEKOMEHAYETCA 00s13aTeNIbHOE MOCEHIEHUEC MMPAKTUYICCKUX 3aHATUN. HpaKTI/I‘ICCKI/IC 3aHATUA
3aHATUA MMPOBOIAATCS € LEJIbIO ITIOMOYb CTYICHTAM FJIy6)I(C YCBOUTDH y‘ie6HbIﬁ Marepual, HpI/IO6peCTI/I HaBBbIKH TBOp‘JCCKOfI
pa6OTbI. PeKOMeHI[yCTCH MMPOBOAUTH IMMOATOTOBKY K IIPAKTUYECKOMY 3aHATUIO, YTO Tpe6yeT, peKae BCEro,
YTCHUA PEKOMEHAYEMbIX UCTOYHHKOB, a4 TaKXKE€ OPUTMHAJIbHBIX CTaTefI, KeJIaTeJIbHO 0630pHOF0 XapaKkTepa u
MOHOFpa(bI/Iﬁ o Teme. Ha IMMPAKTUYCCKUX 3aHATHUAX Y CTYJCHTOB IOABJIACTCA BO3MOKHOCTD IIPOSABUTH CBOIO

B IMCKYCCUAX

WHIUBUAYAJIbHOCTD, Bpra6OTaTb CaMOCTOATEJIbHOCTb MBIMJIEHW A, aPT'YMEHTHUPOBATH CBOIO IMO3ULHNIO, YIaCTBOBATH

CaMOCTOA- B mpomuecce CaMOCTOSITEJIbHOU pa6OTbI CTYACHTBI JOJKHBI U3YYUTb OCHOBHbIE UICTOUYHUKU HH(bOpMaL[PIH o
TEJIbHaA pa60Ta KOHerTHOI;'I yqe6H0ﬁ TEME, 3alIOMHUTL U 3aKOHCHEKTUPOBATL OCHOBHLIE TTIOHATUA U ONIPEACJICHUA. Baxnou
q)OpMOﬁ CaMOCTOSITEJIbHOU p3.60TI)I CTyJCHTA ABJIACTCA CUCTEMATUYECKAsA U IIJTAHOMEPHadA MOoAroToBKa. ITocne
JIEKIU CTYJACHT JOJI)KEH NO3HAKOMMTBLCA CO CITMCKOM 00s13aTENTbHON U JIOTIOJTHUTEJIbHOU JIMTEPATypbl, KOTOPYIO
HCO6XOI[I/IMO IMpOYnTaTh U U3YyYUTDH

3a4er J71s1 ciaum 3aveTa CTyiIeHTaM PeKOMEHIyeTCsl MCIOIb30BaTh KOHCIEKTHI JIEKIHMH 7S TOATOTOBKH K 3a4eTy,
BHHUMATEJIbHO M3YUHTh 00s3aTeIIbHYIO JIUTEPATypy [0 M3JI0KEHHOMY IperiofiaBaTesieM MaTepHay, UCIOIb30BaTh
JOTIOJTHATETBHYI0 PEKOMEHIOBAHHYIO JIUTEpaTypy IS GoJiee IiTyOOKOro u3y4eHus BOIPocoB K 3auety. [Ipu
HEOOXOIMMOCTH OOPaTUThCA K MPEIOJaBaTeNio 32 pa3bsICHEHUAMU

10. ITepeyenb HHQ OPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo TUCHUILIHHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(OPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBIX IIPU OCYILECTBIEHHMH 00pa30BaTEIbHOIO Mpoliecca 0 AUCIUILINHE
(MoayJ0), BKJTIOYAsI IIepeveHb MPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, MTPEACTABJICH B
IpunoxeHunu 3 K paboyelt mporpaMmMe TUCIUILIMHBL (MO JIst).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsl OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuaiibHO-TeXHHYECKOe obecredeHre 00pa3oBaTe/IbHOrO MpoLecca Mo JUCLMILINHE (MOJLYIN0) BKIIOYAET B cebsl Cleayoiye
KOMIIOHEHTHI:

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

V4eOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTEI ¢ IIpernoaaBaTeseM, YKOMIUIEKTOBAHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KOMHI)IOTCP W [IPUHTEP JIA pACII€YaTKH pa31aTOYHbIX MAaTEPUAJIOB.

12. CpelICTBa ajantanvm npenoaaBaHusd U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HNHBAJUIA0B U JHII C
OrpaHU4Y€¢HHbBIMHA BO3MOKHOCTAMMU 310POBbS

[Ipu HEOOXOMUMOCTH B 00pa30BaTEILHOM IIPOIIECcce MPUMEHSIIOTCS CIIAYIONFEe METOIBI U TEXHOJIOTHH, O0JIerJaroliye
BOCIIpHSITHE UH(MOPMAIUU 00yJAOIITNMICS WHBATUAAMU U JIAIIAMHU C OTPAaHUIEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOrO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /1751 Pa3IMYHBIX MOJIb30BATECH;

- CO3JaHMUEC KOHTCHTA, KOTOprfI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAaHHBIX UK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCH_ITa6I/IpOBaHI/IH TEKCTa U I/I306pa)KeHI/II‘;I 0e3 NOTEPH KaYeCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUAaTYyPbI;

- CO3/IaHMe BO3MOKHOCTEN [JIs1 00yUaIOIIMXCsl BOCHPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 3 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4Yald MH(MOPMALMIO BU3YATbHO, C HAPYILIEHUSIMH 3PEHUS - ayIHaJIbHO;
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- IPUMEHEHUEC MTPOrpaMMHBLIX CPEICTB, 066CHC’~II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATHUBHbBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’IOFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30oBaTe/IbHBIX TEXHOJIOIHH IS Iepeiaud HHpOPMAaLY, OpraHu3aLiy pa3InIHbIX (hopM
MHTEPAKTUBHON KOHTAKTHOW paboThl 00yYaloIerocs ¢ rpernojaBaresieM, B TOM Yicie BeOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJIb30BAHBI AT TPOBEAEHNSI BUPTYAJIbHBIX JIEKIIMH C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAaHLIMOHHOTO
00y4eHus1, IPOBEeJEeHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaOoT, IPOBEASHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHOM paboOThI;

- IPUMEHEHHe TUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHH U1l OpraHu3aluy bopM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYEHUE TIPOJOJDKUTEBHOCTH CIaui 00YYaIOIIMMCsl HHBIUIOM MJIM JIMLIOM C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rTpoMe:xyTOUHOH aTTeCTAIMK M0 OTHOLIEHHIO K YCTAHOBJIEHHOW MPOIOKUTEIbHOCTH UX CAAYH:

- IPOOOJIKMUTECIIBHOCTU CAaun 3a4€Ta WM IK3aMeHa, IpoOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Gonee yem Ha 90 MUHYT;

- MPOOJKUTEIBHOCTY TIOATOTOBKHM 00YYAIOIIerocst K OTBETY Ha 3a4éTe WK 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYpPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBaHussMu PI'OC BO u yueOHbIM 11aHOM 110 HarpaBienuio 06.04.01
"Buosiorus" ¥ MarkucTepcKou nporpamme "MUKpOOHOIOTHs 1 BUPYCOJIoTus'.
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K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
B1.B.02 I'enomuxa u npomeomura

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

Hanpasnenue noarorosku: 06.04.01 - buonorus
IMpocunb nogroroBku: MuKpoOUONOrUs ¥ BUPYCOJIOTHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

CazanoB, A. A. T'eneruka : yue6noe nocoone / A. A. Cazanos. - Cankr-IletepOypr : JII'Y um. A. C. Ilymkuna, 2011. - 264 c. -
Tekcr : anexkrponnsiit. - URL: https://new.znanium.com/catalog/product/445036 (nata obparmenus: 23.06.2019)

IMyxaneckuii, B. A. Beenenue B renetuky: Y4ebHoe nocooue / B.A. ITyxansckuil. - Mocksa : HUL] UHDPA-M, 2014. - 224 c.
(Beicuiee o6pa3zoBanue: bakanaBpuat). ISBN 978-5-16-009026-9. - Tekcr : anektponHsiid. - URL:
https://new.znanium.com/catalog/product/419161 (nara oopamienus: 23.06.2019)

dannep, Ixepansy M. Monekynsipaas 6uonorus kietku [Tekcr] / Ixepansg M. @amnep, Jennuc Iunc ; nep. ¢ aHrt. noa
o6m1. pea. akaa. U. B. 36apckoro. - Mocksa: bunom-IIpece, 2012. - 256 c.

MyrosuH I'.P., Knunuveckas reHerrka. ['eHOMUKa 1 IPOTEOMUKA HACIIEACTBEHHON MATOJIOTUH : y4eOHoe nocodue / MyToBuH
I'.P. - 3-e u3n., nepepad. u jporn. - M. : 'D0TAP-Menua, 2010. - 832 c. - ISBN 978-5-9704-1152-0 - Tekcr : 37€KTpOHHBIH //
3BC 'Koncynbrant crygenta’ : [caitr]. - URL : http://www.studentlibrary.ru/book/ISBN9785970411520.html (zata
o6pamenus: 23.06.2019). - Pexxum noctyna : 1o nojrumcke.

Kyxkec B.I'., Knuuuueckas ¢papmakorenetrka / Coiues JI.A., Pamenckas I'.B., UrnateeB U.B., Kykec B.I'. - M. :
I'0TAP-Menua, 2007. - 248 c. - ISBN 978-5-9704-0458-4 - Tekcr : anextponHslii // 9BC "KoHcynbTaHT cTyaeHTa’ : [cailT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785970404584.html (nata obpammenust: 23.06.2019). - Pexxum gocryna : o
TIOATIHCKE.

JonoJHUTEILHAS JUTEpaTypa:

Cegepun E.C., Buoxumus : yue6nuk / I[Tox pexa. Cesepuna E.C. - 5-e uzn., ucrnp. u gor. - M. : T'90TAP-Meaua, 2012. - 768 c. -
ISBN 978-5-9704-2395-0 - Texcr : anextponssii // DBC "KoHcynbTant crynenta’ : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970423950.html (mara obpamenust: 23.06.2019). - Pexxum gocrtyma : TI0 MOINHCKe.

IIlamos U.A., Buomemununckas stuka / lllamos U. A. - M. : T90TAP-Menua, 2014. - 286 c. - ISBN 978-5-9704-2976-1 -
Texkcr : anektponnsiit // DBC 'Koncynbrant crynenta' : [cailT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970429761.html (nata obpamienus: 23.06.2019). - Pexxum gocrtyma : 10 MOIIKCKe.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBku: MuUKpOOUONOrUs ¥ BUPYCOJIOTHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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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