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Iporpamma muctrumab "CoBpeMeHHbIE MeTobl B reHeTuke'; 06.03.01 "buomorus".

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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Iporpamma muctrumab "CoBpeMeHHbIE MeTobl B reHeTuke'; 06.03.01 "buomorus".

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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
YK-2 CriocoOeH onpe/iesisaTh Kpyr 3a/1a4 B paMKaXx MOCTABJIEHHOM 1IEJIU U BHIOUPATh ONTUMAJIbHBIE
CIOCOOBI VX PEIIeHHs], UCXO/Isl U3 JeHCTBYIOIIUX MTPABOBBIX HOPM, UMEIOIIMXCSl PECYPCOB U
OrpaHUYCHUI

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- 3HaThb COBPEMEHHBIE TEOPETUUECKUE U MPAKTUUECKUE 334a4U TeHETUKU;

- OCHOBBI T€HETUUECKOW WHXEHEPUU U METObI TeHETUUECKUX HCCIIEIOBAHMIA;
-TIPUKJIA/IHBIE ACTIEKTHI KIIACCUIECKOU M COBPEMEHHON CeNIEKITNH PACTEHUHA 1 KUBOTHBIX;

-IIPUKJIAAHBIE ACTIEKThI MCLLI/ILII/IHC}(Oﬁ T€HETUKU U MEJUKO-TEHETUYECKOTI'O KOHCYJIbTUPOBAHUS.

HoykeH ymeTh:

- YMeThb HCIIOIb30BaTh MOJyYE€HHbIC 3HAHUSA U UMETh MTPEACTABJICHUE O COBPEMEHHBIX (byH,HaMeHTaJ'[I)HbIX " MMPUKJIAAHBIX
pas3iesioB B 6I/IOJ'[01"I/II/I;

- UHTEPIPETHPOBATh JaHHBIE JITEPATYPHI C YUYETOM OrpaHUYEHUI ¥ OCOOEHHOCTEN UCIIOJIb30BAHHBIX METOJIOB;
- WCTIOJIb30BATh TTOJIyYE€HHBIE 3HAHUS ITPY BHINIOJHEHNH TIPAKTUYECKHX JJA00OPAaTOPHBIX 33/1aY.

JlomxeH BIaaeTh:

- TIPeICTABJICHUSIMU O COBPEMEHHBIX M aKTYaJIbHBIX TIPOOJieMax OMOJIOTHH;
- HaBBIKAMH CBOOOJIHO M3JIaraTh OCHOBHBIE ITOHATHS TUCLIATUIAHEL,

- HaBbIKaMH HAay4YHOU JIUCKYCCHUH;

- HaBBIKAMH U CIIOCOOHOCTAMH pemaTth HECTAaHAAPTHBIC 3ala4M IIPU OCYIICCTBIICHUN Hay‘IHOﬁ n
HpOI/I3BOHCTBCHHO-TCXHOHOFI/I‘ICCKOﬁ JCATEJIBHOCTH B 00J1aCTH T€HETUK .

2. Mecto guctnmmasl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruivHa (MOmyib) BKModeHa B pasaen "B1.B.JIB.13.02 Jucturumast (Momysm)" OCHOBHOM MpodecCHOHATFHON
obOpasoBaresnbHO Tporpammsl 06.03.01 "Bronorus (buonorus)” 1 oTHOCKTCS K JUcHMIUIMHAM 1o BeIOopy yact OITOIT BO,
copmupyemoit yuacTHUKaMu 0Opa30BaTeIbHBIX OTHOLIEHHH.

OcBauBaetcs Ha 3 Kypce B 6 cemecTpe.

3. O6'bemM qUCHHMILIHHBI (MOIYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAKTHYIO padoTy 00y4awIuxcsa ¢ npemnogasareemM (10 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOATEbHYIO
padoTy odyUyarommuxcs

OO01mas TpyJOeMKOCTb AUCHUILIMHBL COCTABIISIET 5 3a4eTHbIX (bie) enuuui(bl) Ha 180 yaca(oB).

KonrakTtHas padora - 56 yaca(oB), B ToM uwciie Jiekiun - 0 gaca(oB), mpakTudeckue 3aHATus - 0 gyaca(o), 1abopaTopHbIe
padoTHI - 56 yaca(oB), KOHTPOJIb CAMOCTOSTETbHOM paboTh! - ) Jaca(oB).

CamocrositesnibHast padota - 70 yaca(oB).
KouTposns (3auét / x3amen) - 54 vaca(oB).
dopma MpOMeKyTOUHOTO KOHTPOJISI AUCLIMIUTIHBL: 9K3aMeH B 6 cemecTpe.
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[Iporpamma aucruruivasl "CoBpemMenHsle MeTop! B renetuke’'; 06.03.01 "Buosnorus”.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
1. Tema 1. Tema 1. O0mue MeTogMIECKUE ITOAXOIBL, 6 0 0 0 0 8 0 14
TIPUMEHsIeMbIC B TCHETHKE
Tema 2. Tema 2. Metopl, IpUMeHsIEMBbIE 15
2. |BBIsIBJIEHMSI N3BMEHYMBOCTH T€HETHYECKOTO 6 0 0 0 0 12 0 14
MaTepuana
Tema 3. Tema 3. Meropl, HarpaBJieHHbIE HA
3. |u3y4eHue (DyHKLUU U SKCIIPECCUU TeHa 6 0 0 0 0 12 0 14
4. Tema 4. Tema 4. MeToapl 6MOMH(POPMALIMOHHOTO 6 0 0 0 0 12 0 14
aHaII3a
5 Tema 5. Tema 5. CoBpeMeHHbIE METO/IBI 6 0 0 0 0 12 0 14
MUKPOCKOITTIECKOTO aHAIIN3a
lToro 0 0 0 0 56 0 70

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. Tema 1. O6mue MeToMY€eCKUE MOIX0/IbI, NPHMEHSIEMbIE B T€HETHKE

T'uGpunonorudeckuit Meros. buoxummueckuit Meros. Lluronorndeckuii Meron. MonekyisipHO-reHeTh4deckre Metosisl. Padora
¢ JHK u PHK. T'ubpuau3aiusi HyKJ1eMHOBBIX KUCIIOT. [TosmmepasHas nenHas peakiusi. CekBeHrpoBaHue. MeTojibl
cexBernpoBanus [JJHK. MaccoBoe napaiensHoe cekBeHupoBaHue. OCHOBHBIE BHIBOIB CPABHUTEIbHON TEHOMUKH.

Tema 2. Tema 2. MeTOHLI, NnpuMeHsAeMbI€¢ I BBIABJCHUA N3MECHYNBOCTH T€eHETHIECCKOT0 MaTepuaJja

N3y4yeHne coBpeMEHHBIX METOJOB aHAIM3a N3MEHUYMBOCTH TEHETUYECKOTO MaTepraa Mpo- 1 9yKapruOTHUECKIX OPIraHU3MOB.
Kinaccudukamms metonos. Brisisinenne myranuii npu oMoty [THP. Bugsr [TIP-anami3za. Vcons3oBanne [JHK-mapkepos:
oMMOphHU3M UTNH pecTpUKIMOHHBIX (pparmenToB ([1JPP-anami3), OgHO- M OJIMTOHYKJICOTUAHBIE TIOBTOPHI.

Tema 3. Tema 3. MeToabl, HanpaBJeHHbIe HA H3y4YeHNe (hyHKIMH M SKCIIPeCCUH reHa

WHaktuBanusi reHa. MeTo/ibl MHAKTUBALIMK TeHOB poKapuoT. CaiT-HanpaBieHHbI MyTareHes3: BBeIeHUe UHCEPIUT U
Jenenyii. MeTopl MHAKTHUBAIIM TEHOB 9yKapHOT: knock-out u knock-in reHa, TpaHCIIO30HHBIN MyTareHes,
PHK-untepdepenius. HanpapieHHOe U3MEHEeHNE IKCIpeccuy reHa. BeejieHre MyTaluii B peryJisiTOpHble PadOHBL.
[oBblllIeHHE ¥ CHUKEHUE KCITPECCHU TeHa. BBeieHre MyTalliii B TeH C LeJblo BIUsAHKS Ha (DYHKIIMOHUPOBAHKE JOMEHOB
6enka. Vcrnob30BaHe TPAHCKPUITIIMOHHBIX M TPACISIIIMOHHBIX CIMSTHUA. MeTO/Tbl BbISIBJIEHUsI OTIEPOHHON OpraHU3alui reHOB
y IPOKAPUOT; MPOAYKTOB aJIbTEPHATUBHOIO CIUIAMCHHIA Y 9YKapuOT; TuepeHIINaTbHON SKCIIPECCUH TeHOB. MeTOIbl OLIEHKU
YPOBHSI 9KCIPECCUU I'eHa B Pa3HBIX YCIOBUSX U B PA3HBIX TKAHSIX, P PA3IMYHBIX THIAX MyTaiusax. MccnenoBanue
IKCMPeccuy OOJIBIIOTO KOJIUYECTBA FEHOB Ha ypOBHE TpaHCcKpurimu Metogamu [P u obpaTHol ruOpuau3anyu.

Tema 4. Tema 4. MeToab1 6HONMH(pOPMAIIMOHHOT0 AaHAJIN3A

OcHOBHBIE 00JIACTH MCCIIEOBAHMS: AHATIN3 TEHETHIECKUX TI0CIIeI0BATEIBHOCTE, aHHOTALMSI TEHOMOB, BBIYMCIIUTEIbHAS
SBOJIOLMOHHAST OHOJTOrUst. MaTeMaTHYeCKre MeTOIbl KOMITBIOTEPHOTO aHAIM3a, IIPUMEHSIEMbIE B CPABHUTEILHON TeHOMUKE
(renomHast GrnounpopmaTnka). [IpenckasaHne mpoCTPaHCTBEHHON CTPYKTYPhI OHOMOIMMEPOB (CTPYKTYpHAST
6uonnpopMaTHKa).

Tema 5. Tema 5. CoBpeMeHHBbIE METO/IbI MHKP OCKONHYECKOT'0 aHAJIH3A

Hcrnonb30BaHe B FeHETHYECKUX UCCIIEI0BAHNUSIX METOIOB COBPEMEHHOM MUKPOCKONMH. BHbl COBpeMEHHON MUKPOCKOIINH.
Ckanupymomas 31eKTPOHHAsI MUKpPOCKonus. [IpakTiyeckoe MpruMeHeHne COBPEMEHHBIX METO/IOB (DIIyOpeclieHTHON
MHUKPOCKOIIUH B U3y4eHNH KiIeTKH. LluTorenernueckue Metopl aHamsbl xpomocoM. Mertox FISH B niutoreneruxe.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeH s JJIsi CAMOCTOATEJbHON Pa6oThl 00yJaloIUXCs Mo
I CIHILIIHE (MOYJIIO)
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Iporpamma muctrumab "CoBpeMeHHbIE MeTobl B reHeTuke'; 06.03.01 "buomorus".

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://www.ncbi.nlm.nih.gov/
buomonexkyna - https://biomolecula.ru/
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Kiaccuueckast u MoJiekysisipHasi 6vosiorus - http://molbiol.ru/

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

Bujg paéor MeToanueckue peKOMeH alu

nabopatopusie | JlaGopatopHbie pabOTHI HAMPABJICHBI HA U3yUYeHUE 1 HAPAOOTKY METOIONOrMUECKUX 3HAHUI UCIIONIb30BaAHMUS

pa60T1>1 METOJ0B MOJICKYJIAPHO-TEHETUYECKOI'O aHaIn3a. CTy)leHTbI OCBauBaIOT KJIACCUYCCKUE U COBPEMEHHBIC METObI

MOJICKYJIAPHO-TEHETUYECKOI'O aHaJInu3a. 3HAKOMATCS ¢ 0COOEHHOCTSAMHU (MOILI/ICI)I/IK&LII/IHMI/I) MECTOIOB
MOJICKYJIAPHO-TEHETUYECKOI'O aHaJIn3a B 3aBUCUMOCTU OT 00BbEKTa MCCIIEA0BAHMUS.

CaMOCTOA- CamMocTrosTebHas pa60Ta CTYACHTOB HAlIpaBJICHA Ha yI‘JIy6H€HHOC N3y4YC€HUC OTACJIbHBIX BOIIPOCOB COBpCMCHHOfI
TEJIbHAA pa60Ta reHeTuku. B Xoae CaMOCTOSITEJIbHOU pa6OTbI CTYACHTBI TOTOBATCA K IIPOBEICHUIO Ha60paT0pHLIX 1 MMPAKTUYICCKUX

3aHATUA U
KOHTPOJIbHBIX padoT. CamocTosiTenbHas paboTa HalpaBJieHa Ha U3yJYeHHe JOTOIHUTEbHOM JTNTEepaTyphl B
00J1acTy MPUMEHEHHUSI ¥ Pa3padOTOK HOBBIX METO/IOB MOJICKYJISIPHO-TEHETUIECKOr0 aHAIN3a.

9K3aMCH O6y‘lalOHlPIfICﬂ B IIPOLIECCE IK3aMEHA MPOAEMOHCTPUPOBAT BCECTOPOHHEE, CUCTEMATHYCCKOE U l"J'Iy60K0€ 3HaHUEC

y4eOHO-ITPOrpaMMHOr0 MaTepHalia, yMEHHe CBOOOIHO BHITOJHSATH 3a1aHUsI, TPeyCMOTPEHHbIE IIPOrPaMMOi,
YCBOWJI OCHOBHYIO JIUTEPATYPY Y 3HAKOM C JOTIOJHUTENILHON JINTEPaTypol, peKOMEHJOBAaHHOM! ITPOrpaMMOi
JIMCIATUTHHBI, YCBOKJT B3AUMOCBSI13b OCHOBHBIX TIOHATUI AUCIUIUIAHBI B MX 3HAYESHUH JUTsE IPUOOPETaeMOi
npocdeccui, MPOSIBUJ TBOPUYECKUE CIIOCOOHOCTH B MOHUMAHWH, M3JI0KEHUH U UCTIOJIb30BAHUH
y4eOHO-ITPOrpaMMHOTO MaTepHaJIa.

10. ITepevyens nH(OPMANMOHHBIX TEXHOJIOTHI, HCHOJIb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca

10 JUCIMILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXO0UMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX MTPH OCYLIECTBICHUN 00Pa30BaTEILHOTO IIPOLIECca M0 JUCHUILTIHE
(MOZyJII0), BKJIIOYAS IIepeyeHb MPOrpaMMHOr0 oOecreueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, IPE/ICTABIICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTUIMHBL (MOIYJIS).

11. Onncanne MaTepHaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHAILINHE (MOIYJII0)

MaTCpI/IaJII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHBHOF0 mnponecca 1no AMCuuIinHe (MOI{y)HO) BKJIIOUaeT B ceOs cileaymomue
KOMIIOHCHTHI:

INomeleHyst A7 CAMOCTOSTENIBHOM PabOThl 00yUaIoIUXCsl, YKOMIUIEKTOBAHHBIE CIIEUAIM3UPOBAHHOM MeOelIbIo (CTOJIBI U

CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHHsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyrna

B JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

VueOHble ayAMTOPUH /ISl KOHTAKTHOM pabOTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIEIUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTOyHbIX MaTepUasoB.
Crienmaan3npoBaHHas J1adbopaTopusl.

12. CpelICTBa ajantanvm npenoaaBaHusd U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHUII C
OrpaHU4Y€¢HHbBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6paBOBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.]'[61'"{21101]_[1/16
BOCIIpuUusiTUC HH(bOpMaHHH O6y‘-laIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMUA BO3MOXKHOCTAMUA 3JOPOBbA:

- CO3[]aHKE TEKCTOBOW BEPCUHM JIIDOOr0 HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /1JTs1 Pa3IMYHBIX MOJIb30BATECH;

- CO3JaHMUEC KOHTCHTA, KOTOprfI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTb MaCH_ITa6I/IpOBaHI/IH TEKCTa U I/I306pa)KeHI/II‘;I 0e3 NOTEPH KaYeCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUAaTYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpHUMEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4Yald MH(MOPMALMIO BU3YATbHO, C HAPYILIEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MMPOrpaMMHBIX CPEJICTB, 06eCHe'-II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHI/IIjI, CbOpMI/IpyeMI)IX
).'II/ICL[PII'IJ'[PIHOfI, 3a CUET AJIbTEPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHfI;
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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 yue6HbIM 1utanoM 1o Harpasiennio 06.03.01
"Buonorusa" u npodumo noarorosku "buonorus".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.13.02 Cospementivle mMemodvl 8 2eHemuke

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

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: buonorus

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. Hedenora, JI. H. IIprMeHeHre MOJIEKYISPHBIX METOJOB UCCIIeIOBaHUS B TeHeTHKe: YuebHoe nocodue / Hedenora JIL.H. -
Mocksa :HULL UTH®PA-M, 2016. - 104 c. (Brictiee obpazoBanme: bakanaspuar) ISBN 978-5-16-009872-2. - Tekcr
:anexTpoHHbI. URL: https://znanium.com/catalog/product/558481 (mara o6pamenus: 29.09.2022). - Pexxum noctyna: mo
TIOATIHCKE.

2. Kpeoc, 1. I'enst 1o JIbtonny / 1. Kpeoc, 3. Fongreiin, C. Kunnatpuk ; nepeBos ¢ anrimiickoro M. A. Koduaam [u ap.]. -
2-e u3a. - Mockga : Jlabopartopust 3HaHui, 2017. - 922 c. - ISBN 978-5-00101-582-6. - Tekcr : anekTpoHHbii // JlaHs :
3JIEKTPOHHO-OMOJIMOTEYHAsI CUCTEMA.

3. 'eHHbIE KOHCTPYKIMM OPraHU3MOB : ydeOHoe rnocobue. - Cankr-IletepOypr : CIIOI'YT um. M.A. Bonu-bpyesuua, 2017 -
Yacrp 1 : DBomonus xu3nu - 2017. - 58 c. - Tekcr : anekTpoHHbIi // JIaHb : 971eKTpOHHO-OnbMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/180202 (nata obpamenus: 29.09.2022). - Pexxum jocTyna: Uist aBTOPU3. TOJIb30BATEIICH.

JomnoJHUTEILHAS IUTEpATypa:

1. I'eHHBIE KOHCTPYKIMX OPTraHU3MOB : yueOHoe nocooue. - Cankt-IletepOypr : CIIOI'Y T um. M.A. Bonu-Bpyesuua, 2017 -
Yacrts 2 : npopmarnmonHast 6uosorus - 2017. - 66 c. - Tekcr : anekTpoHHbIi // JIaHb : 371K TPOHHO-OMOIMOTEYHAsI CUCTEMA. -
URL: https://e.Janbook.com/book/180203 (nata obparenust: 29.09.2022). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTeNeH.

2. Pe3sinkuH, B. U. ['eHHas uHKeHepHs: MPakTUKyM : yueOHoe nocodue / B. Y. PessinkuH. - 5-e uzf., nepepad. - ['pojHo :
I'pI'Y mm. SAnkum Kynassr, 2022. - 65 c. - ISBN 978-985-582-475-7. - Tekct : anexTpoHHbI# // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/262367 (nata o6pamenus: 29.09.2022). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Yuucon, K. ITpuHImIs 1 MeToapl GMOXMMUU U MOJIEKYJISIpHOM Guonioruu [dnektponHsiid pecype] / pea. K. Yucon u k.
VYonkep ; mep. ¢ aHML.-2-e u3A. (3.1.).-DaeKTpoH. TekcroBbie aaH. (1 dain pdf : 855 c.).-Mocksa : BUHOM. JlaGoparopus
3Hanuit, 2015.-(Metoms B 6uosioruun ). ISBN 978-5-9963-2877-2. - Tekcr : anektponHbiit. - URL:
https://znanium.com/catalog/product/545043 (nata obpamenus: 29.09.2022).
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.13.02 Cospementivle mMemodvl 8 2eHemuke

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

Hanpasnenue noarorosku: 06.03.01 - buonorus

IIpocuss noaroroBku: bronorus

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON 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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