Mporpamma muctmrumab "OmukcHbie TexHosmoruu''; 06.04.01 "Buonorus”.

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

WHcTuTyT hyHAAMEHTATBHON MEIULMHBL 1 OHOJIOTHU

-?d
=
<
=
s
4
A
‘“ Wmmm

NOONUCAHO INEKMPOHHO-UUPPOBOI NOONUCHIO

IIporpamMmma auCHUIIMHBI

OMUKCHBIE TEXHOJIOTHH

Hanpasnenue noarorosku: 06.04.01 - buonorus
IIpocduis noaroroBku: L'eHeTHYeCKHe TEXHOIOTHH

Kpaniukanus BbITyCKHUKA: MarkcTp

dopma 0byueHust:_0YHOoe

SI3bIK OOyUECHUS: PYCCKUIA

Tox Hayana oGydenus mo odpa3oBatesbHOl mporpamme: 2023

O PAEKTPOHHBIH
Bil YHUBEPCHTET

LIMOHHD AHANATAHE TR SATTEMA Kb



[Iporpamma auctmruivasl "OmukcHble TexHosoruu"; 06.04.01 "Buonorus”.

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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[porpammy muctMIUIMHBL pa3padoTai(a)(u): BeLyInid HayYHbIi COTPYHUK, K.H. ['puropsesa T.B. (HIJI I'enetnka
MHKpPOOpPrann3MoB, THCTUTYT (byH/IaMeHTaIbHOW MeIMIMHEL 1 6uonornn), 1Tatyana.Grigoreva@kpfu.ru ; Hay4HBIN COTPYIHUK,
6/c Mapkesnosa M.U. (HWJI My/bTHOMHKCHBIE TEXHOJIOTUH KUBBIX CUCTEM, IHCTUTYT (DyHAaMEHTAIBHON MEAUIIMHBI 1
ouosnorun), MIMarkelova@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-2 CriocobeH (hopMyJIMpOBaTh aKTyaJIbHbIE 32]a4K UCCIISJOBAHUS U IJTAHUPOBATH SKCIIEPUMEHTHI

B 00JIaCTH U3YYEHUs KUBBIX OMOJOTMYECKUX CUCTEM, HCTIOIb30BaTh
OIBITHO-9KCIIEPIMEHTANIBHYIO U IMTPUOOPHYIO 0a3bl IO TEMATHKE TPOBOAUMBIX UCCIIEIOBAHUIH,
AHAIN3UPOBATh PE3YJIBTATHI, OJyUEHHBIE B XO/I€ PELLIEHUS UCCIEI0BATENbCKUX 3a/1a4

OO0yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

3HATD akrtyasbHble 331244 B 00JIACTA OMUKCHBIX TEXHOJIOTHI
3HATD meToab! ¥ MIPUHIIMIIB ITAHUPOBAHKS SKCIIEPUMEHTOB B 00J1aCTH OMUKCHBIX TEXHOJIOTHIA
3HATD coBpemMeHHbIe METOIBI OMUKCHBIX TEXHOJIOTUH

HoykeH ymeTs:

YMETD ¢opmynmnpoBath 1 aHaIM3MPOBATh 3aJauyl B 001aCTH OMUKCHBIX TEXHOJIOTHH

YMETD nnanupoBath 9KCIEPUMEHT, HCIIOJIb30BATh OIBITHO-IKCIIEPUMEHTAIBHYIO U TPUOOPHYI0 0a3bl 15 pellieHus 3a1a4
OMHKCHBIX TEXHOJIOTUI

YMETD OIIpEeACJIATDh MEPEUCHb PEJICBAHTHLIX N HeO6XOﬂI/IMI)IX METOAOB I MPOBEACHUSA HAYYHO-UCCIIEN0BATEIILCKUX U
(I/IJ'II/I) IMPON3BOACTBEHHO-TEXHOJIOTMYCCKUX pa60T B 00JIACTY OMUKCHBIX TEXHOJIOI M

JlomxeH B1aaeTh:

BJIAJIETD HaBbIkamu ompefeeHusl IPUOPUTETHBIX U aKTYaJIbHBIX 3314 B OMUKCHBIX TEXHOJIOTHUiA
BJIAJJETD HaBBIKamM# aHaIM3a Pe3yJIbTaTOB, MOJYYEHHBIX B XO/Ie PEeIIeHHUs 3aa4 OMUKCHBIX TEXHOJIOTUI

BJIAJJETD coBpeMeHHBIMU METOJJaMH U OCHOBAMM aHAJIM3a TOJy4YaeMbIX JAHHBIX MPU PEIIeHUH 33]Ja4 OMUKCHBIX
TEXHOJIOTHH

2. Mecrto gucnumimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmruivHa (MOayib) BKModeHa B pazaen "B1.B.JIB.02.01 Jucturumas (MOmysm)" OCHOBHOM MPpodecCHOHATFHON
obpazosatenbHoi nporpammsbl 06.04.01 "Buosnorus (['eHeTr4Yeckre TEXHONIOTUH)" U OTHOCUTCS K TUCHUILUTMHAM 10 BHIOOPY
yactu OITOIT BO, ¢opMupyemoii ydacTHUKaMKU 00pPa30BaATEIbHBIX OTHOILICHUI.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O0beM guCHUIIMHBI (MO/IYJIsI) B 3aUeTHBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YacOB, BbIIeJEeHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcs

OO0111ast TPyIOEMKOCTh AUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuil(bl) Ha 108 vaca(oB).

KonraktHast padota - 22 vaca(oB), B TOM umciie Jekuuu - 10 yaca(oB), mpakTudeckue 3aHstust - 12 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocrosrenbHas padota - 50 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 daca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJISI TUCLUIUIMHEL: 9K3aMeH BO 2 CeMecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jejaM) ¢ yKa3aHHeM 0TBeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

Crpannna 3 u3 9.
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. [Tema 1. 'enomuka 2 3 0 4 0 0 0 15
2. (Tema 2. TpaHCKpHUIITOMHKA 2 2 0 3 0 0 0 10
3. [Tema 3. IIporeomuka 2 2 0 2 0 0 0 10
4. |Tema 4. Merarenomuka 2 3 0 3 0 0 0 15
lToro 10 0 12 0 0 0 50

4.2 Cogepskanne qUCIUATLIHHBI (MO TyJIs1)

Tema 1. I'eHoMuka

IeHTpanbHas gorMa MOJIEKYJISIPHON OHOJIOTHH, COBPEMEHHBIN B3TJIsI.

Buonornueckne makpomosekyisl: JJHK, PHK u 6emku: ctpykrypa, pyHKIMN, KOMIBIOTEPHOE TIPEICTABICHIE.
OpraHu3alysi FeHOMOB I1PO- U YKapHoOT.

CucreMHasi GUOJIOTHS: OT MOJIEKYJI K MOJIEKYJISIPHBIM aHCaMOJISIM Y (DYHKIIMOHATBHBIM CETSIM.

OMUKCBI: TeHOMHKA, TPAHCKPUIITOMUKA, IIPOTEOMUKA, METaTeHOMHKA, METaO0JIOMHKA.

MeTtonpl ojy4yeHust GMOJIOrMYecKoi MH(OPMALIMN: CEKBEHUPOBAHKE, HIIbI, MACC-CIIEKTPBI.

MeTtonpl aHaIM3a FEHOMHBIX JaHHBIX. Ba3bl JaHHBIX OHONIOrMYeCcKON MH(DOPMALIUH.

Mertonpl aHanM3a reHOMHBIX JaHHBIX. [ToMck nocenoBartenbHOCTEH B 0a3ax JaHHBIX.

PopmaThl 3aMMcy HyKJIEOTUIHBIX M aMUHOKHUCIIOTHBIX MOCIIEI0BATEIbHOCTEM.

CpaBHeHHEe HyKJICOTUTHBIX M OEJTKOBBIX MOCIIEJOBATETHHOCTEH.

[TonapHoe BbIpaBHUBAHUE.

BLAST.

MHOXeCcTBeHHOE BhIpABHUBAHHE MIOCIIE0BATEILHOCTEN: OCHOBHBIE &JITOPUTMBI X KX OCOOEHHOCTH.
AJTOpUTMBI BBIPABHUBAHUS T€HOMHBIX JaHHBIX.

OreHKa KayecTBa MPOYTECHUI.

Cexsenupoanue JJHK npokapuor, anropurmsl coopku renoma. Konrturu, ckaddoinipl, puHummpoBanye cOOpKH.
ITpoBepka kauecTBa cOOpKU. AHHOTALMS COOPKH.

OTnuus peceKBEHNPOBAHHOIO TeHOMa OT pe(hePEHCHOTO: TUIIBl MyTaLIUil.

Tema 2. TpaHCKpPHUNITOMHKA

AHan3 3KCIpeccu reHoB MpU oMoy MUKpouunoB 1 RNA-seq. Tunsl PHK.

AJITOPUTMBI TPAHCKPUIITOMHOTO aHAJIN3A.

TNafiriaiH TpaHCKPUIITOMHOTO aHaIn3a (BbIpaBHUBaHUE, COOPKA TPAHCKPHIITOB, aHAIU3 AU (hepeHIIMATBHON SKCIPECCHH).
Hopmanmmzanus gaaasix RNA-Seq. CraTucTrdecKuil aHaIN3 MOJTyIeHHbBIX TPOprel SKCIIPecCcru.
Ooboramenue TepmuHamu Gene Ontology, KEGG.

Tema 3. IlpoTeomuka

Mertozpl aHaIM3a MPOTEOMHBIX JAHHBIX.

WHcTpyMeHTH onpe/iesieHHst HOCTTPAHCIISAIMOHHBIX MOIU(HKALIIHA.

ITporeoreHoMuKa - METObI IPOTEOMUKH 151 TOATBEPXKACHUS JaHHBIX, OJTYyYEHHBIX U3 TEHOMHBIX 110C/IE/I0BATEIbHOCTEN
BrruncimrensHble MeTObI OMOMHMOPMATHKY 7151 U3ydeHHs] OETKOB-O0MOMapKepOB.

Macc-CrieKTpOMETpHS U YHIIBL.

CrpyKTypHasi IPOTEOMHUKA - IMPOKOMACIITA0OHbIE NCCIIEI0BAHUS CTPYKTYp OEJIKOB Ha OCHOBE IAHHBIX PEHTT€HOCTPYKTYPHOTO
anamm3a u SIMP- cnektpockonuu.

Tema 4. MeTareHoMuKa

MukpobHBbIe cooOImecTBa, oKa3aresu ajbda-, OeTa-, raMma- pasHOOOpa3usl.
MapkepHbie reHbl UISHTH(PUKAIMA MUKPOOPraHU3MOB.

MeToibl OIIEHKH MUKPOOHOTO pa3HooOpasusi. MerareHoMm.

Crpannua 4 u3 9.
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IloTran-cekBeHUPOBaHKE U CEKBEHUpOBaHue aMIUIMKOHOB 16S pPHK/ITS.

Bassl pedpepeHCHBIX MOCIe0BaTEeIbHOCTEH.

ITonarue "OTU" n "ASV".

AHann3 IaHHBIX MIOTraH-CEKBEHUPOBAHMS METareHOMOB. TaKCOHOMIYECKOe pa3HooOpasme, (PyHKIMOHATIBHOE pa3HoOOpasHe.
CG6opKa METareHOMOB.

3agaun, pemaemble MyTeM MeTareHoMHoro aHanm3a. [IpoekT "Human Microbiome Project".

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCIeYeH s ISl CAMOCTOATEJIbHONH PAa60ThI 00yJaIOIUXCS M0
U CIHIIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOMHSETCS MO 331aHUI0 ¥ IPH METOOUYECKOM PYKOBOJACTBE MperofiapaTeis, HO 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTrosiTesbHast paboTa MoApasAeNseTcsl Ha CaMOCTOSTENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yYAIOIIMXCS BKIIOYACT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHMIUINHBL, TAK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHK1s1, HATIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIMHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCs perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTypOH U 3IEKTPOHHBIMY 00pa30BaTE/IbHBIMU PECypCaMu, BKIIOYASI:

IMopsimok opraHU3alMK U OCYIIECTBIIEHUs] 00pa30BaATEIbHON JEATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOTPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpuaTa, MporpaMMaM ClieUAIUTETa, IPOrpaMMaM MarkCTpaTyphl (YTBEPXKICH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucemo MunuctepcerBa oopasopanust Poccutrickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "OO akTMBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHMX YUeOHbBIX 3aBeIcHUN"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBatesbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIl yHUBEpCUTET"

INpaBuna BHyTPEHHErO pacropsAaKka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEkACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuii) penepanbHelil yHuBepcuTeT”

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOro yHUBEpCUTETa

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

(DOH,H OLICHOYHBIX CPEJACTB M0 JUCHUILINHE (MOHyJ’IIO) BKJIIOYAET OLICHOYHBIC MAaTEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHeTeHHHﬁ, B TOM 4YUCJIE SHHHHfI, yM€HI/Iﬁ 1 HaBBIKOB. CDOH)J OLICHOYHBIX CPEJACTB BKIIOYACT OLEHOYHbIE CPEACTBA TEKYLIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOfI aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS ceayommas HHPOpMaIus:

- COOTBETCTBHE KOMIIETCHITUI TUITAHUPYEMBIM pe3yJIbTaTaM 00yUeHHs TI0 TUCIIUTUTIHE (MOYIIIO);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITHI;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU IO JUCHUILIMHE (MOYJIIO);

- OTHCaHUE MOpsIAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHIUBAHUS TS KKIOTO OLICHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEJCTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIC K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTaTam, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJ1 OLIEHOYHBIX CpeacCTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JCHUITTMHBI (MO}lyJ'IIO).

7. IlepeyeHnb aUTEPATYPHL, HEOOXOAUMON JJIsI OCBOEHHUSI U CIUILIMHBI (MO LyJIsl)

OcBoeHUe QUCLUIUTMHBI (MOYJIs1) TIpeTioiaraeT u3ydeHne OCHOBHOM 1 JOMOTHUTEIbHON yueOHOM tuTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYYalOIIMMCS B OTHOM M3 ABYX BApUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTI0ueHHbIX KDY noroBopos ¢
paBo00IaAaTe MU,

- B evatHoM Bujie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyvaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 110 YATATEIbCKUM OMJIETaM B COOTBETCTBHUH C MPABHJIAMY IOJIb30BaHKs HaydHo# OMOIMOTEKON.

SAEKTPOHHBH
Crpauuna 5 u3 9. Il YHHBEPCHTET
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B Ipunoxenun 2 k paboueii nporpaMmme JUCHUIUTHBL. OH MOJUIEKUT OOHOBJICHHUIO NTPYU U3MEHEHUH YCIIOBUE 10roBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

BLAST - http://www.ncbi.nlm.nih.gov/BLAST
ClustalW - http://www.genome.jp/tools/clustalw/
PHYLIP - http://evolution.genetics.washington.edu/phylip.html

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanuyeckue peKOMeH AU

JIEKLIH CryzieHTy peKOMEH/1yeTCsl BECTH KOHCIEKT JIEKIIMHU. B KOHCIEKTe JOCIOBHO 3aIMChIBAIOTCS
OITpe/ieNIeHns] OCHOBHBIX OMOMH(OPMATHUECKHX TIOHSTHIA, KATETOPUA M OMOJIOTMUYECKMX 3aKOHOB.
OcranbHOE JOJKHO OBITh 3a1IMCaHO CBOMMH cioBaMu. C 11e/IbI0 YIIydIlIeH!s] YCBOGHHS MaTepraa
TpedyeTcsi MPOCMOTPETh KOHCHEKT Cpasy MOcje 3aHITHI, OTMETUTh MaTeprasl KOHCIEKTa JIEKIIHH,
KOTOPBIH BBI3bIBAET 3aTPYJHEHHUSI 715l TOHUMAaHUS, ONBITATHCSI HAWTH OTBETHI HA 3aTPYAHUTENIbHBIE
BOIIPOCHI, UCTIONB3YsI PEKOMEHYEMYIO JINTEPaTypy.

[Ipu MoAroTOBKE K JIEKIMHU CTYIEHTY PEKOMEH]IYeTCsI 110 KOHCTIEKTY 3a0J1arOBpeMEeHHO M3Y4UTh
Marepuall, IpeJIoKeHHBIA Ha TPEAbLIYIINX JIEKIUSIX, TOBTOPUTh OCHOBHbBIE TEPMHHBI.

npakTudeckre | [Ipu MOArOTOBKE K MPaKTHIECKUM 3aHITHSAM CTYIEHTY PeKOMEHILYeTCs:

3aHATHS - CAMOCTOSITEJIHO 3a0JIaTOBPEMEHHO MTOBTOPHUTH YYEOHBII MaTepual, MpeaiaraeMblil Ha JIEKIIMOHHBIX
Y IPAKTUYECKHUX 3aHSITHSIX;
- 3apaHee yOeIUThCS B HAJIMYMH M PAOOTOCHOCOOHOCTH HA HEPCOHATBHOM KOMITHIOTEPE
HEOOXOJMMOTO J1JIs1 BHIIOJIHEHHS pa0OThI IPOrPAMMHOTO 0OECTICUeHHU T

CaMOCTOsA- HpI/ICTyHaﬂ K CaMOCTOATEJIbHOMY M3YUYCHUIO JUCHUIIMHBI, CTYACHTY HCO6XO)II/IMO BHUMATECJIBHO
TEJIbHaA pa60Ta O3HAKOMUTBCA C TEMATHYCCKUM ITIJIAHOM SaHHTI/Iﬁ, CITMCKOM peKOMeHHOBaHHOﬁ JIATEPATYyPHhI. CJ'[e,HyCT
YACHUTD NNOCJIEA0BATCJIbHOCTDL BbIIIOJIHEHHUA MHANBUAYAJIbHBIX y‘{C6HI)IX 3a)1aH1/1171. HpI/I
BO3HHUKHOBEHHH CJIOKHOCTEH CTYACHT BIIpaBe O6paTI/ITbCH 3a KOHcyHLTaHI/Ieﬁ K IIpenogaBaTesIto.

9K3aMeH 3aBepIIanimM 3TaroM U3yUeHHUs JUCHUIUIMHBI SBJISETCS aTTecTalys B BUAE 9K3ameHa. s
TOATOTOBKH K 9K3aMEHY CTYIEHTY PEKOMEHIOBAHO:

- CaMOCTOSITEJILHO TIOBTOPHUTH YUEOHBI MaTepHal, NpeJlaracMblii Ha JIEKIIMOHHBIX M TIPAKTHYECKHX
3aHATHUSAX B TEUYCHHE BCETO CEMECTpa O0YyUCHHS;

- Ip1 HeOOXOAMMOCTH BOCIIOJIb30BAThCS IOTIOJHUTEBHOM YUeOHOH TUTepaTypoi, COrJIaCOBAaHHOM C
TMIpernoaBaTeseM.

10. ITepeyenb nH(Q OPMAIUOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
Mo TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnss 1 HH(pOPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HE00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEILHOTO MPOLIEcca MO TUCIMILIIHE
(Momyn0), BKJIIOYas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOoIecca Mo AUCIUILIHHE (MOLYJIO) BKIIIOUAET B ce0s1 CleqyoIIne
KOMIIOHEHTHI:

[NomemeHust 4151 caMOCTOSATETBHON paboTHl 00YYAIOIIMXCs, YKOMIUIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOeJbIo (CTOIBI 1
CTYJbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHHUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNs K ceTn "MHTepHeT" 1 obecriedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomrbioTep 1 IprHTEp AJIs1 paclevyaTKy pa3JaTOYHbIX MaTepUasioB.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalOIUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa3OBaTCHBHOM IIpONECCE MPUMEHAIOTCA CIIEAYIOIUE METOABI 1 TEXHOJIOTUH, 06nerqa10mne
BOCIIPpUATHE I/IHCbOpMaHI/II/I O6y‘IaIOHII/IMI/IC5{ HUHBaJIMJaMH U1 JIMOAMHA C OTPaHUYCHHBIMA BO3MOKHOCTAMU 310POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIs €70 BOZMOXXHOIO IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS Pa3IMUYHBIX MOJIb30BATENIEH;

- CO3JaHUE€ KOHTCHTA, KOTOp];Iﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTAa U I/I306pa)K€HPII>JI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaloIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMALMIO BU3YAJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00eCIIeYNBAIOIIMX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUTMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YKCIIe BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JIMCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH [UIs Tiepeaadyr MHGOpMaluy, OpraHu3aliy PasindHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLUI C BOBMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAJaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI JUIsL OpraHn3altn (bOpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBeJIMUYCHHUE MPOAOJIKUTEIBHOCTY CIaul 00yJaIONMMCsT MHBAIUIOM HWJIH JIAIIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbSI
(popm npoMekyTOYHOH aTTecTalK MO OTHOIIEHHIO K YCTAHOBJIEHHOW MPOJIOJKUTENLHOCTH UX CIAUM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B IMMCbMEHHOMN (I)OpMC, - He Oostee uem Ha 90 MUMHYT;

- TIPOZIOJIKUTENIBHOCTH MOArOTOBKY 0OYYAIOLIErocs K OTBETY Ha 3a4€Te MM 9K3aMeHe, IPOBOJMMOM B YCTHOI (hopMe, - He
6osee yeM Ha 20 MUHYT;

- IPOJIOJKUTENIPHOCTH BBICTYILICHUS 00YYaloNIerocst py 3aliuTe KypcoBor paGoThl - He foJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 06.04.01
"Buosnorusa" n marucrepckoil mporpamme "I'eHeTHUeCKHE TEXHOJIOTUM'".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./[B.02.01 Omukchble mexronozuu

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

Hanpasnenue noarorosku: 06.04.01 - buonorus
[Ipocpuis noaroroBku: I'eHeTHYECKHE TEXHONOTUN

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1. IlpuMeHeHne MOJIEKYJISIPHBIX METOIOB KCCIIeIOBaHus B reHeTHke: YuyeOHoe nocooue / JI.H. Hedenora. - M.: HUL]
Nudpa-M, 2012. - 104 c. - Pexum gocrymna:

http://znanium.com/bookread.php?book=302262 3BC '3nanunym’

2. I'yman, B. M. Martemartuka 1 3arafiouHblil reHeTHYecKuii kop : MoHorpacdus / B.M. I'ynai. - 2-e u3a. - Mocksa : PUOP :
NHO®PA-M, 2017. - 288 c. - (HayuHas mbIcib). -

https://doi.org/10.12737/6032. - ISBN 978-5-369-01276-5. - TeKcT : 37I€KTPOHHBIH. -
URL:https://znanium.com/catalog/product/883158

3. Bonopuenkosa, JI. A. Bronndopmaruka : yue6Hoe rnocodue : [16+] / JI. A. Bonoguenkosa ; OMCKuil rocyaapCTBEHHBIH
ynusepcureT um. . M. Jlocroesckoro. - OMCK :

Omckwmii rocyaapctBeHHbIN yHuBepeuteT um. ©.M. loctoeBckoro, 2018. - 44 c. : min. - ISBN 978- 5-7779-2214-4 - URL:
https://biblioclub.ru/index.php?page=book&id=563147

JonoaHuTeJbHAs JUTEparypa:
OCHOBBI aHAJIM3a JAHHBIX U IporpaMMEpoBanus B R : yueOHo-MeToanydeckoe nocodue / Akdeposa H. U., Koznosa O.
C. ; Kazan. denep. yu-1, UH-T hynnament. Meaurmabl u 6uosiorun .? Kazass : [Anbsanc], 2017 .2 32 ¢. : w. ; 21 .7
Bubsworp.: c. 32 (7 Hazs.), 100.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./[B.02.01 Omukchble mexronozuu

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

[Ipocpuits noaroroBky: I'eHeTHYECKHE TEXHONOTUN

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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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